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Pabouas nporpamma ydeOHOro mpenmera «Anrebpa. 7-9 kimacc» cocTaBiieHa Ha OCHOBAHUHU
CJIEYIOIUX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

1. denepanbHOr0 roCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa OCHOBHOTO OOIIEro
oOpazoBanus / MunucrepctBo obpa3zoBanus u Hayku PD. — M.: [Ipocsemenune, 2011 (Ctanmaptsl
BTOpOro nokosnenus). [Ipukas Munucrepcrsa oopazoBanus u Hayku P ot 17.12.2010 Ne 1897.

2. ®enepanpHOro 3akona PO "O6 obpazoBanuu B Poccuiickoit deneparm’ Ne 273-D3.

3. CanlluHa 2.4.2.2821-10.

4. OCHOBHOM 00pa30BaTEIBLHON MPOTpaMMbl OCHOBHOTO 0011ero oopazosanus ['bOY OOII c.
bepézoska ot 30.08.2018.

5 Paboueit nporpammel k yueOHMKaMm FO.H.Makapsiuesa u ap. Anre6pa 7, Anre6pa 8, Anrebdpa 9/
coctaButenb: H.I.Munmtok - M: IIpocsemenne, 2015, 2016, 2017.

basuchblil yueOHbIi1 (00pa3oBaTeNbHbIN) IJ1aH HA U3YYEHUE alreOpbl B OCHOBHOM IIKOJIE
OTBOJAUT 3 y4eOHBIX yaca B HEJIENIO B TEUEHUE KaXKI0ro roja odydyenus, 102 yaca B roj, Bcero 3a
Tpu roja oOyuenust 306 ypokos.

JInuHOCTHBIE, MeTanpe/AMeTHbIE U NIPeJAMeTHbIEe pe3yJIbTaThl 0CBOEHUs NpeaMeTa
aare0ps1 7-9 kaace

[Iporpamma  o0ecnieunBaeT  JOCTHXKEHUE  CIEAYIOUIMX  pPE3YyJlbTaTOB  OCBOEHUS
00pa3oBaTenbHON IPOrpaMMbl OCHOBHOI'O OOIIIEro
o0pa3zoBaHwus:
JUYHOCMHbIE:
1) chopMUPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH
o0Oyyaromuxcs K CaMOpa3BUTHIO M CaMOOOpPa30BaHMIO Ha OCHOBE MOTHBAIMU K OOYYEHHIO U
MO3HaHUIO, BBIOOpY JaibHeWIero oOpa3oBaHMs Ha 0a3e OPUEHTUPOBKM B MuUpe mnpodeccuil u
npodeCcCUOHATIBHBIX IIPEIIOYTEHUH, OCO3HAaHHOMY IIOCTPOEHHUIO WHAMBUyaJIbHON
00pa30BaTeNbHON TPACKTOPUH C YUETOM YCTOMYUBBIX TO3HABATEIIbHBIX HHTEPECOB;
2) chopMUPOBAHHOCTH LEIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOILECTBEHHOW MPaKTUKU;
3) chopMuUpOBAaHHOCTh KOMMYHHKAaTHMBHOM KOMIETEHTHOCTH B OOILEHHMM U COTPYIHHYECTBE CO
CBEPCTHUKAMHU, CTapUIMMHM U MIIQJIIMMU, B 00pa30BaTeIbHON, OOIIECTBEHHO IOJIE3HOU, yueOHO-
HCCJIEI0BATENBCKOM, TBOPUECKOHN U IPYTUX BUJAX JAESITEIbHOCTH;
4) yMeHue SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOU MBICJIM B YCTHOW U MHCbMEHHOW pedH, IOHUMATh
CMBICI IIOCTABJIEHHOW 3aJayd, BbICTPAUBaThb AapryMEHTAlMI0, IPUBOJUTH IIPUMEPBl U
KOHTPIIPUMEPHI;
5) npezacraBieHue O MaTEMaTHUECKOM HayKe Kak cdepe 4eloBeUecKoil 1esTeIbHOCTH, 00 JTanax eé
pa3BUTHS, O €€ 3HAUMMOCTH ISl pa3BUTHS LIMBUIIU3ALIUY;
6) KPUTUYHOCTb MBIIUICHUS, YMEHHUE DPACIIO3HABATh JIOIMYECKHM HEKOPPEKTHBIC BBICKA3bIBAHMS,
OTJINYATh TUMNOTE3Y OT (aKTa;
7) KpeaTMBHOCTb MBILUUICHHS, HWHULMATHBA, HAXOJYUBOCTb, AaKTMBHOCTb NPU  PEIICHUU
anredpandecKux 3a1ad;
8) yMeHHEe KOHTPOJIMPOBATh MPOLIECC U PE3yNbTaT yUeOHON MaTeMaTUYeCKO! J1eATeIbHOCTH;
9) cnocoOHOCTh K AMOLIMOHAIILHOMY BOCHPHUSTHIO MAaTEMaTHYECKHX OOBEKTOB, 3ajiay, PELICHH,
pacCyKIECHUN.
Memanpeomemuuple:
1) ymMeHue caMOCTOSATENIbHO IJIAaHUPOBATH aJlbTEPHATUBHBIC MYTH JOCTIHKEHHs IieNeil, 0CO3HAHHO
BBIOMpAaTh Hanbosee 3PPeKTUBHBIE CIIOCOOBI PEIICHHs YICOHBIX U TIO3HABATEIBHBIX 3a/1a4;
2) yMeHHe OCYUIECTBIATh KOHTPOJIb IO pe3yiabTaTy M IO CIOCO0Yy MJCWCTBUS Ha YpOBHE
IIPOM3BOJIBLHOIO BHUMAaHUS U BHOCUTh HEOOXOMMbIE KOPPEKTUBBI;
3) yMeHue aJeKBaTHO OLIEHUBATh MPABMIIBHOCTh UM OUIMOOYHOCTH BBIMOJIHEHUs y4eOHOH 3a1auH,
€€ 0ObEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PELCHMUS;



4) oco3HaHHOE BJaJIeHHE JIOTUYECKUMHU JACUCTBUSAMM OIpEeJeNeHUss TMOHATHH, 00001eHus,
YCTaHOBJIEHMsI aHAJIOTHM, KiacCH(HUKAIMM Ha OCHOBE CaMOCTOSITEIbHOTO BBIOOpAa OCHOBaHWMHA U
KpPUTEPUEB, YCTAHOBIIEHUS POJOBHUIOBBIX CBS3EH;

5) yMeHHe ycTaHaBIMBaThb MPUYMHHO-CJIEICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKOE PACCYKICHHE,
YMO3aKJII04eHUe (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTHUHN) U BBIBOIBI;

6) yMeHHe cO3/1aBaTh, IPUMEHSTh U PeoOpa30BhIBaTh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA, MOJEIIN
U CXEMBI JIJIsl pellieHHs] yUeOHbIX U MO3HABaTeIbHBIX 3a/1a4;

7) yMeHHe OpraHU30BbIBATh YU€OHOE COTPYAHHUUECTBO U COBMECTHYIO JEATEIBHOCTh C YUUTEIEM U
CBEpCTHMKAMHU:  OINpPENeNATh eI, pacmpeneneHue (GYHKIMA W pojed  y4acTHUKOB,
B3aUMOJICCTBHE M OOIIME CHOCOOBI PadOTHI; yMEHHE padoTaTh B TPYIMIE: HAXOIUTh oOIIee
pelieHre W paspemarb KOH(IIMKTBI HAa OCHOBE COIJIACOBAHUS MO3MIMM M y4éTa HHTEPECOB;
CIIyIaTh NapTHEPa; GOpMyIUPOBAThH, APTYMEHTUPOBATH U OTCTAUBAaTh CBOE MHEHHE;

8) chopmupoBaHHOCTH Y4eOHOW U  OOIIEMOJIB30BATEIHCKOM KOMIETEHTHOCTH B 0O0JacTH
MCIOJIb30BaHUsl ”HPOPMAITMOHHO-KOMMYHUKaMOHHBIX TexHoaoruil (MKT-komnerenTHo-

9) nepBoHayaNbHbIE MPEJICTABICHUS 00 MAEAX M O METOJaX MAaTEeMaTHKU KaK 00 YHHUBEPCAIbHOM
A3bIKE HAYKU U TEXHUKH, O CPEJICTBE MOJICITMPOBAHMUS SIBJICHUN U MPOIIECCOB;

10) ymeHue BHJETh MaT€MaTHYECKYIO 3a/ady B KOHTEKCTE€ MPOOJIEMHOW CUTyallMM B APYTHX
JTUCIUIUIMHAX, B OKpYKaIOIIeH KU3HU;

11) ymeHue HaxoIuTh B Pa3IMYHBIX HMCTOYHHMKAX HH(POPMALUIO, HEOOXOJUMYIO Ui pPELICHUs
MaTeMaTHYecKux MpoOjeM, W NPeACTaBIiATh €€ B TMOHATHOM (opme; MPUHUMATH peElIeHuE B
YCIIOBUAX HEMOTHON M M30BITOYHON, TOUHOM U BEPOSITHOCTHOW MH(pOpMALINY;

12) ymeHHe MOHMMATh W KCIOJNb30BaTh MaTEMaTHUYECKHE CPEJICTBA HATVISIIHOCTH (PHUCYHKH,
YEepTEXKH, CXEMBI U JIp.) AJI WILTIOCTPALMK, UHTEPIIPETALIUN, apTyMEHTALUY;

13) ymeHue BbIIBUraTh TMIIOTE3bI NMPU PELICHUH YYeOHBIX 3a/1ad M MOHUMaTh HEOOXOAUMOCTh UX
IIPOBEPKU;

14) ymeHue npUMEHATh UHAYKTUBHBIE U JIEAYKTUBHBIE CIIOCOOBI PACCYXACHUM, BUIETh pa3INyHbIe
CTpaTETUH PELLIEHUS 3a/ay;

15) mnoHuMaHWE CYIIHOCTH aJTOPUTMUYECKUX MPEANUCAHUNH UM yMEHHe JeHCTBOBaTh B
COOTBETCTBHH C MIPEJIOKEHHBIM AITOPUTMOM;

16) ymeHHe caMOCTOSITEIbHO CTaBUTh I€JIM, BBIOMPATh M CO3/1aBaTh AJTOPUTMbI JJISl pEIICHUS
y4eOHBIX MaTeMaTHYECKUX MpobieMm;

17) yMeHue mMjaaHUpPOBaThb U OCYIIECTBIATH IESTENBHOCTb, HAINPABICHHYIO Ha peEIlEeHUE 3aj]ad
HCCJIEIOBATEIBLCKOTO XapaKTepa.

INJIAHUPYEMBIE PE3YJIBTATHBI U3YUEHUSA YYEBHOI'O ITPEJAMETA B
7-9 kaaccax

PAIIMOHAJIBHBIE YUCJIA

Buvinycknuk nayuumcs:

1) moHuMaTh 0OCOOCHHOCTH JACCATUIHOM CHCTEMBI CUMCIICHHUS;

2) BJIAACTh IMOHATUAMU, CBA3aHHBIMU C JCJIIUMMOCTBIO HaTypaJIBHLIX YHCEII,

3) BeIpakaTh YMCIIa B SKBHBAJIICHTHBIX (hopMax, BEIOUpas Harboliee MOIXOSIIYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYAaIVH;

4) cpaBHMBATh U YIOPSAOYMBATH pAallMOHAIBHBIE YUCIIA;

5) BBIITOJIHATH BBIYHUCIICHUS C paI_[I/IOHa.]'H)HBIMI/I qyucijiaMu, couyeras yCTHBIe U IINCBbMCHHBIC
MIPUEMBI BBIUMCICHUHN, TPUMEHEHUE KaJbKYIATOPA;

6) HUCITIOJIB30BATh IMOHATHUA U YMeHI/ISI, CBA3aHHBIC C HpOHOpHI/IOHaIII)HOCTI)IO BEJINYHH,
MPOLICHTAMH B XOJI€ PEILLICHUSI MATEMAaTUUECKHUX 3a/1a4 U 33/1a4 U3 CMEKHBIX NPEMETOB, BBIMOIHATh
HECJIOKHBIC HpaKTI/I‘IeCKI/Ie paC‘-IeTI)I.

Buvinycknuk noayuum 603moxicnocmo:

7) ITIO3HAKOMMUTHCSA C ITIO3UITMOHHBIMHU CUCTEMAaMH CUHCIICHUS C OCHOBAHUAMU, OTIIMYHBIMHU OT
10;

8) yriyOuTh U pa3BUTh MPECTABICHUS O HATYPAIbHBIX YHCIIaX U CBOMCTBAX JIEITUMOCTH;



9) Hay4UTHCS UCTIOIB30BATh IPUEMBI, PALTMOHAIN3UPYIOIINE BEIYUCIICHHS, TPUOOpecTH
MPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHHUS, BEIOUpas MOIXOASAIINN I CUTYalluU CIOCcO0.

JEUCTBUTEJBHBIE YUCJIA

Buinycknuk nayuumcesa:

1) ncnonp30BaTh HavaJIbHBIEC IPEICTABICHNS O MHOXKECTBE JIEHCTBUTEIBHBIX YHCET;

2) BiaieTh NOHATHEM KBaJIPATHOTO KOPHSI, IPUMEHSTH €0 B BHIYUCICHUSIX.

Buinycknuk nonyuum 603moxucHoCHb:

3) pa3BUTH NPEJCTABICHUE O YHCIIE U YHUCIOBBIX CUCTEMaX OT HATypaJlbHbIX JI0
JIECTBUTEIBHBIX YHCET; O POJIM BBIYMCIECHUI B UEJIOBEUECKOM MPAKTUKE;

4) pa3BUTh U YIIIyOUTh 3HAHUSA O IECATUYHOM 3aITUCH IEUCTBUTENIBHBIX YUCEI
(mepuoanYecKre U HETIEPUOANYECKHE APOOH).

MN3MEPEHUS, NPUBJIWKEHUSA, OHEHKHU

Buvinycknuk nayuumcea:

1) ucnonp30BaTh B XOJ€ PEIICHUS 33/1a4 dJIeMEHTapHbIE MIPEJICTABICHUS, CBA3aHHBIE C
NpUOIMKEHHBIMU 3HAUEHUSIMH BEJTMYHUH.

Buinycknuk nonyuum eo3modxncnocmo:

2) NOHATH, YTO YUCIIOBBIE JaHHBIE, KOTOPBIE UCTIOJIB3YIOTCS I XapaKTepUCTUKH OOBEKTOB
OKPY’KaIOIIEero MUpa, SBJIAIOTCS MPEUMYIIIECTBEHHO MPUOIMKEHHBIMHU, YTO 110 3aIIUCH
NpUOIMKEHHBIX 3HAYCHUH, COAEPIKAIMXCS B UH(OPMAIIMOHHBIX HCTOYHUKAX, MOKHO CYIHTh O
MOTPEIIHOCTH MPUOIMKEHUS;

3) MOHSATB, YTO MOTPELUIHOCTh Pe3yIbTaTa BEIYUCICHUN JOKHA OBITH COU3MEPHUMA C
MOTPEIIHOCTHIO HCXO/IHBIX JaHHbIX.

AJITEBPANYECKHUE BBIPAYKEHUSA

Buinycknuk nayuumcesa:

1) B1ageTh MOHATUSAMH «TOXJIECTBO», «TOXKJIECTBEHHOE MpeoOpa3oBaHue», peliaTh 3a/1a4H,
cojJieprkarire OyKBeHHbIE JaHHbIE; padoTaTh C popMyIamu;

2) BBINOJIHATH MPE0Opa30BaHUs BEIPAXKEHUI, COJIEpKAIIUX CTETIEHH C LEIbIMH MTOKa3aTeIsIMU
U KBaJpaTHbIE KOPHU;

3) BBIMIOJHATH TOXKAECTBEHHBIE MPEOOPA30BaHMS PALIMOHATBHBIX BRIPAXKEHUH HAa OCHOBE
MpaBWJI AEUCTBUI HaJ MHOTOWIEHAMH M alnre0panyecKuMu ApoOsMH;

4) BBIOJHATH Pa3JI0KEHNE MHOTOWIEHOB HA MHOXKHUTEIH.

Buinycknuk nonyuum eo3moxncnocmo:

5) HayYUTHCS BHIMOJIHATH MHOTOIIArOBbIE IPe0Opa30BaHuUsl pAallMOHAIBHBIX BBIPAXKEHUH,
MPUMEHSSI ITUPOKUN HAOOP crIOCOOOB U MPUEMOB;

6) IPUMEHATH TOXKIECTBEHHBIE ITPe0Opa30BaHuUs IS pEIIeHUs 3a/1a4 U3 PA3IUYHBIX pa3/IesioB
Kypca (HanpuMmep, JUIsl HaXOXKASHHUsI HanOOJIbIIer0/HAUMEHbIIIEr0 3HAYeHHSI BBIPayKEHU ).

YPABHEHUA

Buinycknuk nayuumcesa:

1) pemaTe OCHOBHBIE BU/Ibl PAlIMOHAJIBHBIX YPABHEHUN C OJJHOW NEPEMEHHOM, CUCTEMBI IBYX
YpaBHEHUH C IBYMS IEPEMEHHBIMH;

2) NOHMMATh YpPaBHEHUE KaK Ba)KHEHIIYI0O MaTEMaTHUECKYIO0 MOJIEIb /ISl OTIUCAHUS U
M3YyYEHHUs Pa3HOOOpa3HbIX peaIbHbIX CUTYallH, peraTh TEKCTOBBIE 3a/1a4l aare0panyecKum
METOZAOM;

3) npuMeHATh rpaduyecKue IpeCTaBICHUs 1) UCCIEIOBaHMs YPaBHEHUM, NCCIIEIOBAHUS U
pELIEHUs] CUCTEM YPAaBHEHUH € ABYMs IIEPEMEHHBIMHU.

Buinycknuk nonyuum eo3modxncnocmo:

4) oBnazeTh CeNMAIbHBIMUA IPUEMAMHU PEILIEHUS YPAaBHEHUHN U CUCTEM YpaBHEHUI; YBEPEHHO
MIPUMEHATD almnapar ypaBHEHUH AJis peleHus pa3HOOOpa3HbIX 3a7jad U3 MaTeMaTHKHU, CMEKHBIX
IIPEIMETOB, IPAKTHKH;

5) npuMeHsTh TpadudecKre NpeACcTaBIeHUs AJis UCCIIEJOBaHUS YPaBHEHUH, CUCTEM
yYpaBHEHUH, COAepKaIMX OyKBEHHbIE KOI(DPHUIIUEHTHI.



HEPABEHCTBA

Buinycknuk nayuumca:

1) NOHMMATh U IPUMEHATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIEHUEM
HEPaBEHCTBA, CBOICTBA YHCIIOBbIX HEPABEHCTB;

2) pemaTs JIMHEHHbIE HEPABEHCTBA C OJHOM NEPEMEHHON U MX CUCTEMBI; PEIIaTh KBaJpATHbIE
HEPAaBEHCTBA C ONMOPOM Ha rpaduueckue MpeCcTaBIeHNs;

3) npUMEHATH annapar HEPABEHCTB Ul PEIIEHUS 3a]a4 U3 pa3iINdHbIX pa3AesioB Kypca.

Buinycknuk nonyuum 603mM034CHOCHb HAYUUMbCAS

4) pa3HOOOpa3HBIM ITpUEMaM J10Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MTPUMEHSATh armnapaT
HEPABEHCTB sl pEIICHUs Pa3HOOOPa3HbIX MaTeMaTHUECKUX 3a]ad U 3aJ1a4 U3 CMEXHBIX
IIPEIMETOB, TPAKTHKH;

5) npuMeHsTh TpadudecKre NpeACcTaBIeHUs AJIsl UCCIIEOBAHNS HEPABEHCTB, CUCTEM
HEpPaBEHCTB, CoJepKalX OyKBeHHbIE KO3()(PUIIUEHTHI.

OCHOBHBIE TOHATHUSA. YNCJIOBBIE @ YHKIIUN

Buinycknuk nayuumcea:

1) noHMMAaTh U UCTOIB30BaTh (PYHKIIMOHAIBHBIE TOHATHUS U SI3bIK (TEPMUHBI, CAMBOJIUYECKHE
0003HAYCHNUS);

2) ctpouth rpadvKu dJIEMEHTAPHBIX (DYHKIIHI; MCCIIeI0BAaTh CBOMCTBA YUCIOBBIX (DYHKIIMI Ha
OCHOBE M3yUYCHHS NTOBEICHUS UX IPa(UKOB;

3) noHnMatTh QYHKIUIO KaK BaXKHEHUIITYI0O MATEMaTHUYECKYIO MOJEIb JJIsl OMMCAaHUs MTPOLIECCOB
U SIBJIGHUH OKPY’KaIOILIEro MUPA, TPUMEHATh ()YHKIIMOHAIBHBIHN SI3BIK ISl ONTMCAHUS U
UCCJIEIOBAHMSI 3aBUCUMOCTEN MEXy PU3NUECKUMH BEJIMYMHAMH.

Boinycknuk nonyuum 603mMo03CHOCHb HAYUUMbCA:

4) NpOBOANTD UCCIIEIOBAHUS, CBSI3aHHBIE C U3yUYEHUEM CBOMCTB (DYHKLMH, B TOM YHCIIE C
HCIIOJIb30BaHUEM KOMIIbIOTEpA; Ha OCHOBE I'pa)MKOB M3YUEHHBIX (PYHKLUH CTpOUTH Oojiee
CJIOKHBIE TpapuKu (KyCOUHO-3aJJaHHbIE, C «BBIKOJIOTHIMUY TOUKAMH U T. I1.);

5) ucnonp30BaTh (HYyHKIIMOHAJIBHBIE MPE/ICTABICHUS M CBOMCTBA (DYHKLMH IS pelieHUs
MaTeMaTHYeCKUX 3aa4 U3 Pa3IMYHbIX pa3/ieloB Kypca.

YUCJIOBBIE HOCJIIEAOBATEJBHOCTH

Buvinycknuk nayuumca:

1) mOHMMATh U UCTOJIB30BaTh S3bIK MOCIIEN0BATENIBHOCTEN (TEPMHUHBI, CHMBOJIMYECKNE
0003HaUeHNUS );

2) npuMeHsTh (HOpMyYJIbI, CBSI3aHHbIE ¢ apU(PMETHUECKONU U T€OMETPUUECKOM MPOrpeccHii, 1
anmapaTt, cOopMHUpPOBaHHBIN TP U3YUEHUU JPYTUX Pa3/ieioB Kypca, K pElIeHHUIo 3a/1a4, B TOM
qucile C KOHTEKCTOM U3 peaabHON KU3HU.

Buinycknuk nonyuum 603mM034CHOCHb HAYUUMbCAS

3) pemate KOMOMHUPOBAHHBIE 337a4H ¢ IPUMEHEHHEM (OPMYII II-TO WiIeHA U CYMMBI MIEPBHIX
I YWIEHOB apu(pMETHUECKON U T€OMETPUUECKON MPOrpeccuil, MpUMEHssS Py ITOM anmnapar
YPaBHEHUH U HEPABEHCTB; |

4) noHUMAaTh apUPMETHUECKYIO U TEOMETPUUECKYIO MPOTrpeccuu Kak (GyHKIIMH HATypaibHOTO
apryMeHTa; CBS3bIBaTh apu(hMETHUECKYIO IPOrPECCUIO C IMHEHMHBIM POCTOM, T€OMETPUUECKYI0 — C
HKCIIOHEHIIUAJIbHBIM POCTOM.

OIIUCATEJIBHASA CTATUCTHKA

Buinycknuk nayyumca ucrionb3oBaTh MPOCTENIINE CIOCOOBI MPEACTABICHUS U aHaIN3a
CTaTUCTUYECKUX JaHHbIX.

Boinycknuxk noayuum 603moxcnocms npuoOpecTy NepBOHAYAIBHBIN ONBIT OpraHU3aliH
cOopa 1aHHBIX MTPU MPOBEAECHUH ONPOCca OOIIECTBEHHOIO MHEHUS, OCYIIECTBIIATh UX aHAJU3,
MIPEJICTaBIISITh PE3yJIbTaThl OIpOca B BUI€ TaOIUIbI, JUArPAMMBI.

CJIYUYAUHBIE COBBITHUA U BEPOATHOCTD

Buinycknuk nayyumca HaxoUTh OTHOCUTENBHYIO YaCTOTY M BEPOSTHOCTh CIIy4allHOTO
COOBITHSL.



BovinyckHuk noayuyum 603M04#CHOCHb TIPUOOPECTH OMBIT IPOBEICHUS CITy4alHBIX
AKCIIEPUMEHTOB, B TOM YHCJIE, C TTOMOIILI0 KOMITBIOTEPHOTO MOJICTMPOBAHUS, HHTEPIPETAIIUNA UX
pe3yJIbTaTOB.

KOMBHUHATOPHUKA

Buvinycknuk nayuumcsa pemath KOMOWHATOPHBIC 33/]a4K HAa HAXO0XKIEHUE YHUCIa 00bEKTOB
I KOMOWHAIINH.

Buvinycknuk noayuum 603M0M4CHOCHb HAYYUUMbCA HEKOTOPHIMHU CIIEHUATBLHBIM IpHeMam
perieHnss KOMOMHATOPHBIX 3a/ad.

COAEP)XAHMUE NPEAMETA AJIFEBPbl 7-9 KJIACC.

APUOPMETHUKA

PanuonaabHble ynciIa. PaclimpeHre MHOKECTBA HATYPAJIBHBIX YHCEIT O MHOXKECTBA LIETIBIX.
MHoKecTBa LIEIBIX YUCEN 10 MHOXKECTBA PAallMOHAJIBHBIX. PallMOHAIIBHOE YMCIIO KaK OTHOLICHHE
m/n, TA€ m — LEJI0e YNCII0, n — HaTypainbHOoe. CTENeHb ¢ IEeIbIM ITOKa3aTesIeM.

JeiictBuTenbHble yncaa. KBagparHelii kopeHb u3 uncia. KopeHb TpeTbell cTeneHu. 3anuch
KOpPHEW C MOMOUIbIO CTENEHU C APOOHBIM MokazareneM. l[loHATHe 00 MppalMOHATBLHOM YHCIIE.
HppanmoHanpHOCTh 4MCla U HECOM3MEPUMOCTb CTOPOHBI M JUAaroHaau Keajparta. JlecsiTudHble
NpUOIMKEHUST HPPALMOHAIBHBIX 4YHceld. MHOXECTBO JEMCTBUTENbHBIX YHCEN; MPEACTaBICHUE
JEHCTBUTENBHBIX YMCEl OECKOHEUHBIMHU JECATUYHBIMU JApo0siMu. CpaBHEHHE EHCTBUTEIbHBIX
yucen. Koopaunataas npsimasi. M300pakeHne dyncen TOUKaMu KOOpJIWHATHOM mpsimoil. YucioBbie
IIPOMEXKYTKH.

N3mepennsi, npuodJam:KeHus, OUeHKU. PasMepsl O0O0BEKTOB OKpyKaromero wupa (Ot
AJIEMEHTApHBIX YacTHLl A0 BceneHHOIl), AIMTENBHOCTh NPOLIECCOB B OKPYXKAIOIIEM MHpeE.
Beinenenne MHOKHTEIS — CTETIEHH JIECATH B 3amucy dncia. [IpubmmkEéHHOe 3HaUeHNE BEIIMIHHBI,
TOYHOCTH NpuOIKeHus. [IpukuaKa 1 OlleHKa pe3yIbTaTOB BHIYHCIICHUI.

AJI'EBPA

AJredpanyeckue BbIpaxKeHUsl. DyKBeHHbIE BBIpaKEHUsS (BBIPRKEHHUS C MEPEMEHHBIMU).
YucnoBoe 3HaueHNEe OYKBEHHOTO BBhIpakeHHs. JlomycTumble 3HaUueHHs niepeMeHHbIX. [loncTanoBka
BbIpR)XEHUI BMecTO mnepeMeHHbIX. [IpeoOpazoBaHne OYKBEHHBIX BbIpa)K€HHH Ha OCHOBE CBOMCTB
apumernyeckux gaeiictBuil. PaBeHCTBO OykBeHHBIX BblpakeHuM. ToxnectBo. CreneHb c
HaTypaJIbHbIM IOKa3aTeseM M e€ cBoicTBa. OIHOUYIEHBI U MHOTO4iIeHbl. CTENEeHb MHOTOYJICHA.
Crnoxxenue, BBIYUTAHHE, YMHOXEHHE MHOIOWIEHOB. DOpMysbl COKpAIIEHHOTO YMHOKEHUS:
KBaJpaT CyMMBbl U KBajpaT pasHoctu. @opmyna pa3HocTH KBajparoB. [Ipeobpa3zoBaHue 1es0ro
BBIPDA)KEHHMSI B MHOTOWIEH. Pa3nokeHHe MHOTOWIEHOB HAa MHOXMTEIW. MHOro4wieHsl C OJHOU
nepeMeHHO. Kopenp MHorounena. KagpaTHslii TpEXWIEH; pa3ioKeHUE KBAaJPATHOIO TpEXUYJICHA
Ha MHOXHTEIH. AnreOpandeckas 1poob. OCHOBHOE CBOMCTBO anrebpanyeckor npodu. CriokeHue,
BBIUUTAHUE, YMHOXKEHUE, JlelieHue anredpanueckux Apodeit. CteneHb ¢ LeNbIM MoKa3aTeaeM U eé
cBoiicTBa. PanuoHanbHble BbIpaXEHUS W UX [peoOpazoBaHus. [loka3zaTelbCTBO TOXKJIECTB.
KBagpatusie kopHu. CBoiicTBa apu]MeTHUECKHUX KBaJpaTHbIX KOpPHEW M MX NpPHUMEHEHHE K
IpeoOpa30BaHUIO YUCIOBBIX BbIPAKEHUM U BBIUUCICHUSM.

YpaBHenusi. YpaBHeHue ¢ onHoW mepemeHHOW. KopeHb ypaBHeHus. CBONCTBAa UYMCIIOBBIX
paBeHcTB. PaBHOCWIBHOCTE ypaBHeHUH. JIuHeiiHoe ypaBHeHue. KBanpaTHoe ypaBHeHue: Gopmyia
KOpHEW KBaJpaTHOro ypaBHeHUs. TeopeMa Buera. Pemienne ypaBHEHUM, CBOAAILUXCSA K IMHEUHBIM
U KBajapaTHbIM. [IpuMeps! penienns ypaBHEHUH TpeTheil 1 ueTBEpTO creneHeil. Pemenue qpobHo-
palMOHAIbHBIX YPAaBHEHUH. YpaBHEHHUE C IBYMs NEpeMEHHbIMU. JIMHEIHOE ypaBHEHHE C IABYMs
NIEPEMEHHBIMH, TPUMEPHI PELICHUs] ypaBHEHUI B LenblX unciax. Cucrema ypaBHEHUH C ABYMS
nepeMeHHbIMU. PaBHOCMIBHOCTH cucTeM. CHCTeMBl [BYX JIMHEHHBIX YPaBHEHMH C JBYMs
IIEPEMEHHBIMY; PELICHUE MTOACTAHOBKOM M Cl0KeHHEM. IIpumepsl penmeHus CuCTeM HENMHEMHBIX
yYpaBHEHUH C JByMs IEpeMEHHbIMH. PelleHue TEKCTOBBIX 3a7ay anreOpandyeckuM CrocoOoM.
JlekapToBBl KOOpAMHATHl Ha TIUIOCKOCTH. ['padudeckas WHTEpHpeTanusi ypaBHEHHUS C JBYMs
nepeMeHHbIMH. ['pauk JTUHEHHOro ypaBHEHMs C ABYMS IMEPEMEHHBIMHU; YIJIOBOH KO3(duuueHT



NpSMOIf; YCIOBHE MNapayIeIbHOCTH MPSMbIX. ['paduKku MpOCTEHIIMX HENIWHEHHBIX YypaBHEHHIA:
napaboma, runepOona, oKpyX HOCTh. ['padudueckass mHTEpIIpeTaIUsl CHCTEM YpaBHEHUN C JABYMs
[IEPEMEHHBIMMU.

HepaBencrBa. UncnoBele HepaBeHCTBA U UX cBOWcTBA. HepaBeHCTBO ¢ OHON NEPEMEHHOM.
PaBHOCWIIBHOCTh HepaBeHCTB. JIMHENHBIE HEpaBEHCTBA C OJHOM mepeMeHHo. KBanpaTHble
HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJJTHOM MEPEMEHHOM.

OYHKIMHN

OcHoBHbIe NMOHATHA. 3aBUCUMOCTH MexAy BenuuuHamu. [lonstue ¢ynkuuu. O6macTh
OIIpeeNIeHUs] 1 MHOKECTBO 3HaueHuil QyHkiuu. CriocoOsl 3aganus ¢yHkuuu. I'paduk GyHKIMM.
CpoiictBa (QyHKUMH, HuX oToOpakeHue Ha rpaduke. I[lpumepsl rpadukoB 3aBHCHUMOCTEH,
OTPaXKarOLIUX PEAIBHBIE IIPOLECCHI.

Yucaoble GpyHknuu. OYHKIHMH, ONUCHIBAIOIIME NPSIMYI0 OOpaTHYI MNPONOPIHMOHATbHbBIE
3aBUCUMOCTH, UX rpaduku u cBoiicTBa. JIuneitHas GpyHkuus, e€ rpaguk u ceoiictsa. KBagpatuunas
bynaknus, e€ rpaduk u cBoiicTBa. CTteneHHbIe (PYHKIIMU ¢ HATYpaTbHBIMH MOKa3aTESIMU 2 U 3, UX

rpaduku u cBoiicta. [ paduku Gyakuunii y = VX, y= ,y=|x|.

YucoBble MNOCJAEA0BATEJIBbHOCTH. [loHATHME YMCIIOBOM NOCIIENOBATEIBHOCTH. 3aJaHue
MOCIIEIOBATEIPHOCTH PEeKyppeHTHOU (opmynoll u ¢dopmynoit n-ro uwieHa. Apudmernyeckas u
reoMeTpuyeckas mporpeccuu. Dopmynbl 7-TO uYieHa apudMETHYecKOW U TeOMEeTpUUYecKOi
MPOTPECCUii, CyMMBI TEPBBIX #n-X wWieHOB. I300pakeHne dineHOB apudmeTudecko u
FEOMETPUYECKOM  MpOrpeccuid  TOYKAMU  KOOPAMHATHOW  IUIOCKOCTH.  JIMHEHHBIH U
AKCIOHEHINAIbHBINA pOCT. CII0KHbBIE TPOLIEHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucaresnbHas ctatucTuka. [Ipencrapnenne qaHHBIX B BUZE TaOJUII, JUarpaMM, TpaQuKoB.
CnyyaitHass u3MeHYMBOCTb. (CTaTHCTHYECKHWE XapaKTepUCTUKH Habopa [aHHBIX: CpeaHee
apumernyeckoe, MeanaHa, HauOoOJblee W HAaUMEHbLIee 3HaueHus, pasMax. IlpencraBienue o
BBIOOPOYHOM HCCIIETOBAaHHH.

Cayuaiinble cOOBITMS M BepPOSITHOCTB. [loHATHME O Ciay4ailHOM OIBITE M CIIy4allHOM
coOpiTun. Yacrora ciydyailHOro coObITHs. CTaTHCTUYECKUH MOAXOJA K TMOHSTHIO BEPOSATHOCTH.
BeposiTHOCTH IIPOTUBONOIOXKHBIX cOObITHI. He3zaBucumele coObITHSA. YMHOKEHHE BEPOSTHOCTEH.
JlocTtoBepHble W HEBO3MOXHBIE COObITHS. PaBHO BO3MOXHOCTH coObITHI. Kiaccuueckoe
OIpEJIEIICHUE BEPOSTHOCTH.

Kom0unaTopuka. Pemenue koMOMHATOPHBIX 3a/1a4 niepeOopoM BapraHToB. KomOuHaTopHOE
IIpaBWJIO YMHOKeHUs. [lepecTaHOBKH U pakTOpHall.

JIOI'MKA U MHOXECTBA

TeopeTnko-MHOXKeCTBEHHbIE TOHATHS. MHOXECTBO, D3JEMEHT MHOXECTBAa. 3aJlaHue
MHOXECTB  IE€PEUYHMCICHUEM DJJIEMEHTOB, XapaKTePUCTUUYECKUM CBOMCTBOM. CTaHOapTHbIE
0003HaUYEHUsI YUCIOBBIX MHOXecTB. [lycToe MHOXecTBO M ero obo3HaueHue. IlonMHOkecTBO.
OObenuHeHne U NepecedeHre MHOXKECTB, Pa3HOCTh MHOXKECTB. MIUTIOCTpausi OTHOIIEHUN MEXTy
MHOKECTBAMU € TTOMOIIIBIO Auarpamm Jitsiepa — Benna.

DJieMeHThI Joruku. [loHsATHE O PaBHOCWIBHOCTH, CIEAOBAHUU, YIOTPEOICHHE TOTUYECKUX
CBA30K el ..., MO ..., 6 MOM U MOJbKO 8 MOM ClIyyae, JOTUIECKUE CBA3KHU U, UIU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUUN

Hctopus dopMupoBaHus MOHATHS YHCIA: HAaTypajdbHBIE YHCIA, APOOH, HEAOCTATOUYHOCTH
palMOHAIBHBIX YHUCEN I T€OMETPUYECKUX H3MEPEHMM, MppauuoHanbHble uucia. CTapUHHbBIE
cuctembl 3anucu yucen. [podu B BaBumone, Erumnrte, Pume. OTkpbITHE NECATUYHBIX IpOOEH.
CrapunHble cucteMmbl Mep. J[lecsatuunbie apoOu U MeTpuueckas cucrema Mep. llosBrneHue
oTpuLATeNbHBIX Yucen W Hyns. JI. Maraunkwii. JI. Diinep. 3apoxaeHue anreOpsl B HeOpax
apudmetukn. An-Xopesmu. Poxaenune OykBeHHou cumBoduku. I1. depma, @. Buet, P. Jlekaprt.
HcTopus Bompoca 0 HaxoxaAeHUH (HOpMyJ KOpHEH anreOpandeckux ypaBHEHHH, HEpa3peluMOCTh
B paJuKajax ypaBHCHH cterneHu, Oonbiiei yeteipéx. H. Tapranes, k. Kapmano, H. X. AGens, .
I'anmya. M300peTeHre MeTo/a KOOPAWHAT, IMO3BOJISIONIETO MEPEBOIUTH TE€OMETPUIECKHE OOBEKTHI
Ha s13bIK anredpsl. P. [ekapt u I1. @epma. [Ipumepsl pa3TudHbIX CHCTEM KOOPAMHAT HA MIOCKOCTH.



3amaua Jleonapmo Iluzanckoro (Pubonauum) o Kponukax, uuciaa Pubonayun. 3amaga o
IaXMaTHOW JTOCKe. MICTOKM Teopur BEpOSATHOCTEMN: CTPAaxoBOE AENO0, azapTHbie Urphl. I1. depma u
b. ITackans. f. bepuymu. A. H. Konmoropos

3aHATHS IPOBOJATCS B CIEAYIOMUX (hopMax: YpOK, JEKIUs, TPAKTUKYM, IKCKYPCHSL.
OcHoBHbIE BU/bI 1eSITeJIbHOCTH YYAIIUXCH NPH U3YYeHUH Kypca reoMeTpuu 7-9 Ki.:

Crnymanue oObsCHEHUN yUUTENs.

Crnyuianve U aHaJIU3 BBICTYIIJICHUH CBOUX TOBapHILEH.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

Pabota ¢ Hay4HO-TIOMYNIIPHON JTUTEPATYPOK;

OT10op ¥ cpaBHEHHE MaTepuaa Mo HECKOIbKUM HUCTOYHHKAM.
Hammcanne pedepaToB u 10KIa10B.

BeiBo 1 foKa3zaTenseTBO hopmyi.

Ananuz popmyi.

Pemenne TeKCTOBBIX KOJIMYECTBEHHBIX U KAUECTBEHHBIX 3a/a4.
Cucremarusaius yaeOHOT0O MaTepuaia.

Habmroienue 3a 1eMOHCTpAIUsIMU yUUTES.

Amnanu3s rpaduKoB, TabJIHIL, CXEM.

OOnbsicHeHne HA0II0JTaeMbIX SIBJICHUH.

AHanu3 mpoOJIEMHBIX CUTYaIUH.

Pemienune skcriepuMeHTaNbHBIX 3a4a4.

PaboTta ¢ pa3naTOYHbIM MaTepUaJIOM.

N3mMepeHne BenTnyuH.

BrimonHenue paboT npakTUKyma.

[TocTpoeHne runoTes3sl HA OCHOBE aHAIN3a UMEIOIINUXCS JaHHBIX.
MonenupoBaHue U KOHCTPYHUPOBAHUE.

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUYEBHOM JESTEJbHOCTH
Aunredpa 7 kaacc






Ne Tema, ocHOBHOe Pabouas XapakTepucTHKA OCHOBHBIX BH/I0B /1€ATEJIbHOCTH

cojiep;KaHue mo nporpamMma o0yuaronierocsi (Ha ypoBHe Y4eOHbIX J1eliCTBH)

TeMaM

1 Bripaxkenus, 22 Brinenstor u GopMyIupyrOT MO3HABATENBHYIO 1E]Tb.
TOKIeCTBA, CraBar y4eOHy0 3aJadyy Ha OCHOBE COOTHECEHUS
YpaBHEHUsI TOT0, YTO y’K€ U3BECTHO M YCBOEHO, M TOT'0, YTO €IIe

1.1 Buipaosicenus 10 HEU3BECTHO.

1.2 Vpaenenus ¢ 00Hol 12 OmnuUCHIBAIOT COJEPIKAHUE COBEPIIAEMBIX JCHCTBUU C

nepemeHHou

LENbI0 OPUEHTUPOBKH MPEAMETHO-NIPAKTUYECKON MU
WHOU JIEATEIIbHOCTH.
Y cTaHaBIMBAIOT MPUYUHHO-CIIEACTBEHHBIE CBSI3U.
CnuyaroT crnocod M pe3ynbTaT CBOMX JEMCTBHHA ¢
3aJJaHHBIM STAJIOHOM, OOHAPYKHBAIOT OTKIOHEHHS U
OTJINYUS OT PTAJIOHA.
YMEIT ¢ TOMOIIBI0  BOMPOCOB  J00BIBATH
HEOCTAIOIIYI0 HH(DOPMAIIHIO.
CTposT Joruueckue Henu paccyKIaeHH.
CoCTaBIAIOT MJIaH U MOCJIEI0BATEILHOCTD ICUCTBUI.
Yyarcs ynpaBisTh MOBEACHUEM MapTHepa - yOexaaTh
€ro, KOHTPOJUPOBaTh, KOPPEKTUPOBATh U OLICHUBATh
€ro JIEUCTBUSL.
CaMocCTOsITENHHO CO3AI0T AITOPUTMBI JESTEIHHOCTH
IpU pelieHnH MPoOIEeM TBOPYECKOTO U MOMCKOBOTO
Xapakrepa.
BHOCST KOppeKTHUBBI U JOIOJIHEHUS B CIIOCOO CBOMX
JIEUCTBUN B CIIy4ae PACXO0XKICHHsS ITAIIOHA, PEAIBHOTO
JENCTBUS U €T0 MPOIYyKTa.
YMeroT citymaTe U CablaTh ApYyr Apyra.
BoeiaBurarot 1 000CHOBBIBAIOT THUIIOTE3BI, MTPEJIaraioT
CHOCOOBI UX MTPOBEPKHU.
[IpenBocxuimaloT  BpEMEHHBIE  XapaKTEPUCTUKU
JIOCTHKEHUSI pe3yiibTaTta (Korjaa Oyner pe3ynbrar?).
[TposBNISAIOT YBaXKUTEIBHOE OTHOILICHHE K TapTHEPaM,
BHUMaHHE K
JUYHOCTH JIPYrOro, aJeKBaTHOE MEXJIMYHOCTHOE
BOCITPUSITHE.
Oco3HaHHO U  TPOU3BOJIBHO  CTPOST  pEYEBBIC
BBICKA3bIBAHUS B YCTHOW U MUCBMEHHOU (hopMme.
OnpenensitoT MocneA0BaTeNbHOCTh MPOMEXKYTOUHBIX
1eJel ¢ y4eTOM KOHEYHOTO pe3ybTara.
OnpenenstoT ueian U GyHKIUH yYaCTHUKOB, CIIOCOOBI
B3aUMO/ICHCTBUS.

Bei6upaior, cOmocTaBislOT U OOOCHOBBIBAIOT
CIOCOOBI PeIlIeHHUs 3a/1a4H.
OnpenensitoT MocIeA0BaTeNbHOCTh MPOMEXKYTOUHBIX
1eJel ¢ y4eTOM KOHEYHOTO pe3ybTara.
[ToHMMAaIOT BO3MOXHOCTh PA3MYHBIX TOYEK 3pPEHHUS,
HE COBIAJAIOUINX C COOCTBEHHOM.
Oco3HaHHO U  TPOU3BOJIBHO  CTPOST  pEUYEBBIC
BBICKA3bIBAHUS B YCTHOW U MUCBMEHHOU (hopMme.
Crnnyarotr crmocod W pe3yiabTaT CBOUX JEUCTBUH C
3aJIaHHBIM JTAJOHOM, OOHAPYKUBAIOT OTKIOHEHUS U
OTIIUYHSA OT TAJOHA.
Yyarcs ynpaBliTh MOBEJICHUEM TapTHEpa - yOex1aTh
€ro, KOHTPOJUPOBATh, KOPPEKTUPOBATh U OLIEHUBATH
€ro JICMCTBHS.
CaMOCTOATENBHO CO3JAI0T aNTOPUTMBI JESITENbHOCTH
MpU PEHICHUH MPOOJIEM TBOPUYECKOTO U TMOMCKOBOTO
Xapakrepa.
BHOCST KOppEeKTHUBBI U JIOMOJHEHUS B CIOCOO CBOMX
MTeICTRAYT R CTTVUAE NACYXOINK TEHUIT dYTATOHA Nea TRHOTO



Auredpa 8 kaace

Tema, 0CHOBHOE
coJep:KaHue Mo TeMam

Padouasn
nporpamma

XapakTepucTHKA OCHOBHBIX
BU/I0OB /1eITEJIbHOCTH
YueHHMKa (Ha YPOBHe YU4eOHbIX JeiicTBUIl)

PaunonaabHbie apoou

23

1.1

Payuonanvusie opoou,
ux ceoticmsa. Cymma u
pasHocms Opooetl

12

1.2

IIpoussedenue u
yacmuoe opobeli

11

Pacnosnasams 1enble pallMOHAIBHBIE BBIPAXKCHHUS,
OpOoOHBIE pALMOHANBHBIC BBIPAXKECHUS, MPUBOJIUTH
IIPUMEPBI TAKUX BBIPAXKCHHM.

Dopmyauposamy.:

onpeoenenus: paloHaIbHOIO BBIPAKCHMSI,
JIOIIyCTUMBIX 3HAQ4YCHUI NEPEMEHHOM, TOXKIECTBEHHO
PaBHBIX BBIPAKEHUH, TOXAECTBA, PAaBHOCHIBHBIX
YpaBHEHUM, PALMOHAIBLHOIO YPAaBHEHMs, CTEIICHH C
HYJECBBIM  IIOKa3aTelIeM, CTENEHHM C  LEJBIM
OTPULIATEIILHBIM II0Ka3aTelIeM, CTaHJIapTHOIO BHJA
quciIa, 00paTHON MPONOPLUOHATIBHOCTH;

ceoticmeéa: OCHOBHOE CBOMCTBO  pallMOHAJIbHOMN
IpoOu, CBOMCTBa CTENEHM C LEIbIM IO0Ka3aTeleM,

ypaBHEHUH, (QYHKUUU Y =—; npaeuia: CIOXECHUS,
n

BbIUWTAHUS,  YMHOXXEHHUS,  JeJeHus  JapoOeH,
BO3BE/ICHUS JPOOM B CTEIEHb, YCJIOBHE PABEHCTBA
JIpoOH HYITIO.
Jloka3zvieamow
MOKa3aTeJIEM.
Onucvieams ~ TpaduuecKuit
YpaBHEHHUH C OJHON EPEMEHHOM.
Ilpumensams OCHOBHOE CBOMCTBO PAllMOHAIBHON
JpoOu TSI COKpAIllEHUs W MPeoOpa3oBaHus ApoOeEi.
[TpuBOANTH npobu K HOBOMY (obmemy)
3HaMeHaTtemo.  HaxonuTe  cymMMy,  pa3HOCTb,
NpoM3Be€HUE M 4YacTHoe JpoOeil. BvImomaHsATH
TOKJIECTBEHHbIE MPEOOPA30BaHUS  PaLMOHATBHBIX
BBIPAKCHUM.

Pewamv ypaBHEHUS C IEPEMEHHOW B 3HAMEHATEJIE
npodu. Ilpumensams CBOMCTBA CTENEHH C LENIbIM
MoKa3aTesieM JUIsl IpeoOpa30BaHUsl BbIPAKEHUH.
3anucvieamsp qucia B CTaH/IapTHOM BUJIE.
Buvinonname noctpoenue u yreHue rpaduka GyHKIuu

k
y==
n

CBOMCTBaA CTCIICHU C O CJIbIM

METO pemCHus

KBagpaTHbie kopHn

19

2.1

Apugpmemuuecxuii
K8AOpamHblli KOPEeHb U
e20 ceolicmea

11

2.2

Ilpumenenue ceoticms
apugmemuueckoeo
K8AOpamHo20 KOpHsi

Onucvieamsp: TIOHATHE MHOXECTBA, DJJICMEHTA
MHOJKECTBa, CIIOCOOBI 3aJJaHUS MHOKECTB;
MHOKECTBO HATypaJbHbIX YMCEJl, MHOYKECTBO LIEJbIX
qHCe, MHOKECTBO paIrMoOHAIBHBIX quceln,
MHOXKECTBO JIEUCTBUTENbHBIX YUCEN U CBSI3U MEXAY
STUMHU YHUCJIOBBIMH MHOXKECTBAMH; CBSI3b MEXKIY
OCCKOHEUHBIMH JeCATUYHBIMU IpoOsIMH U
parMoOHAIBHBIMH, UPPAIMOHATEHBIMU YHCIIAMH.
Pacnosnasams panmoHalibHble W HpPpALMOHATIBHBIE




yycia. [[puBouTh npuMepsl pallMOHATBHBIX YUCE U
HUPPALMOHATILHBIX YUCET.

3anucvigams ¢ ToOMOIIBI0  QOPMYT  CBOKMCTBA
NEUCTBUM C NEUCTBUTEILHLEIMHA YUCIAMU.
Dopmyruposams.:

onpedeneHus: KBAAPAaTHOTO KOpPHSA W3  4YHCIA,
apu(PMEeTUIECKOro KBaapaTHOTO KOPHS W3 YHCTA,
PaBHBIX MHOXECTB, ITOJMHOXKECTBA, TIEPECEUCHUS
MHOKECTB, 00BbEINHEHNS] MHOKECTB;

ceoticmea: GQyHKIMM y = x°, apu(METHYECKOrO
KBaJ[paTHOTO KOpHS, QyHKIMH y = Jx.
Lokazvieamo CBOMCTBA apu(pMETUIECKOTro

KBaJPaTHOT'O KOPHS.
Cmpoump rpaduxu GpyHKumid y = X1 y=+/x .
[TpumeHsTH NOHATHE apU(PMETHYECKOTO KBaJIPATHOTO
KOPHS JUIsl BBIYMCIICHUS 3HAYEHNN BBIPAKEHUM.
Ynpowame  Belpaxenusa. Pemars  ypaBHeEHHs.
CpaBHUBaThb 3HA4YCHUS BbIpAXKEHUH. BBIMOIHATD
npeoOpa3oBaHUEe  BBIPAKEHHH €  NPUMEHEHHEM
BBIHECEHUS MHOXHUTENIS M3-1I0J 3HAaKa KOpHS,
BHECEHME MHOMKUTENA IOJ 3HAK KOpHA. BeINoaHATH
0CBOOOKJIEHHE OT UPPALIMOHAIILHOCTH B 3HAMEHATEIE
IpoOu, aHalM3 COOTHOLICHUH MEXAYy 4YHCIOBBIMU
MHOKECTBAMHU U UX JIEMEHTAMH

KBagpartnsble
YpPaBHEeHH

21

3.1

Ksaopammnoe
VpasHenue u e20 KOpHu

11

3.2

JlpobHuie
PAYUOHAbHBLE
VpasHeHus

10

Pacnosnasams M NpUBOAUTH NMPUMEPHI KBAJIPaTHBIX
YpaBHEHUN pa3IMYHBIX BUJOB (TIOJHBIX, HEMOJHBIX,
IIPUBEIEHHBIX ), KBAAPATHBIX TPEXUIICHOB.
Onucvieamy B O0IIEM BHJIE pELIEHUE HEMOIHbIX
KBaJIpAaTHBIX YPaBHEHUH.

Dopmynuposamy:

onpedenenus:  YpPaBHEHUS  TEPBOH  CTEIECHH,
KBaJIpaTHOTO YpaBHEHMS;, KBAJpaTHOTO TpEXUIIEHa,
JUCKPUMHUHAHTA KBAAPATHOTO YPaBHEHHS

U KBaJpaTHOro TpEXWIeHa, KOpPHA KBaJpaTHOTO
TpExuieHa; OMKBaIPATHOTO ypaBHEHHUS;

ceoticmea KBaJIpaTHOTO TPEXUIIEHA;

meopemy Bueta u 00paTHYyIo0 eii Teopemy.
3anucvieams U JO0Ka3pBaTh  (GOpMYNy  KOpHEH
KBaJIpaTHOTO ypaBHeHus. lccienoBaTtbk KOIMUYECTBO
KOpPHEW KBaJpaTHOI'O YpaBHEHUS B 3aBUCUMOCTU OT
3HaKa ero JUCKpUMHHAHTA.

Jokasvieamv ~ meopemvr:  Buera (npsaMyro U
00paTHyI0), O Pa3JIOKEHUH KBaJPaTHOTO TPEXUJICHA
Ha MHOXHUTEIU, O CBOMCTBE KBAJAPATHOIO TPEXUICHA
C OTPHULATEIbHBIM JTUCKPUMHHAHTOM.

Onucvieamy ~ Ha  TpUMeEpax  METOJ  3aMEHBI
NIEPEMEHHOM JIUIs pELIEHHs YpaBHEHHH.

Haxooums ~ KOpHM  KBaJpaTHBIX  YypaBHEHUH
pasznuuHbIX BHUIOB. IIpumensts Teopemy Buera u
oOpatHyr0 el Teopemy. BBIMOTHATE pasznoxeHue
KBaJIPaTHOTO TpEXWIEHAa Ha MHOxuTenu. Haxomuts




KOpPHM  YpPaBHEHUW,  KOTOpbIE  CBOJATCA K
kBaApaTHbIM. COCTaBIIATh KBAaJApAaTHbIE YPAaBHEHMS U
yYpaBHEHUS, CBOJALLIAECS K KBaJIpaTHBIM,
SABJISIFOLITECS MaTeMaTHYECKUMHU MOJEIISIMU
peaJbHbIX CUTYaLU

HepaBencrBa

20

4.1

Yucnosvie
HepaseHcmaeda

4.2

Hepasencmea ¢ oonot
nepemeHHOU U ux
cucmemul

11

Pacnosnasams M TpUBOIUTH NPUMEPHI YUCIOBBIX
HEpaBEHCTB, HEPABEHCTB C MEPEMEHHBIMU, TUHEHHBIX
HEPAaBEHCTB C OJIHOM TEPEMEHHOM, JBOWHBIX
HEPaBEHCTB.

Dopmynuposamo:
onpeodeneHus: CpaBHEHUS JABYX YHCEN,  pEUICHUs
HEpPaBEHCTBA C OJHOW IEPEMEHHOM, PaBHOCUIIbHBIX
HEPaBEHCTB, PEIICHUS] CUCTEMbl HEPABEHCTB C OJHOMU
MEPEMEHHOM, 00J1aCTH ONPEIEICHUS BEIPAKEHUS;
C60lUCM6a YWCJIOBBIX HEPABEHCTB, CIIOXKEHUS W
YMHOKEHHSI YHCIIOBbIX HEPABEHCTB

Pewams nunelinple HepaBEHCTBA.  3alKCHIBATH
pELIeHUs] HEPABEHCTB U UX CUCTEM B BHJIE YHCIIOBBIX
MIPOMEKYTKOB, 00beIMHEHNS, MepeceYeHUs
YUCJIOBBIX  NIPOMEXYTKOB.  Pemate  cucremy
HEPAaBEHCTB C OJHOW mepeMeHHoH. OueHuBaTh
3HAYEHHUE BBIPAKCHMUS. N3o6paxathb Ha
KOODAMHATHOW NPSMOM 3aJlaHHbIE HEPABEHCTBAMU
YHMCJIOBBIE TPOMEKYTKHU

CreneHb C 1eJabIM
nokasareJjieM
.9JIeMeHTbI
CTATHCTHKH
1. Cmenenw ¢
yenvim
nokazamenem u
eé ceoticmaa
2. Onemenmoi
CMamucmuKuy

11

3HaTh ONpEJENIEHNE U CBOWCTBA CTENEHM C LEJIBIM
nokaszareneM. [IpuMeHSTb CBONCTBAa CTENEHU C
LIEIBIM

MOKa3aTelieM [Py BBIIOJIHEHUM BBIYUCICHUN U
npeoOpa3oBaHUM BeIpakeHU. Mcmonap30BaTh 3amuch
qucen

B CTaHJApTHOM BUIC JJIsL BBIPpAXXCHU A n
COTIOCTABJICHUS Pa3MEpPOB OOBEKTOB, IJIUTEIBHOCTH
MPOLECCOB B OKpyxawuieM wMupe. [IpuBoauts
MIPUMEPBI PENPE3EHTATUBHON M HEPENPE3CHTATUBHOM
BbIOOpKHU. M3Bnekath wHQOpMANHMIO U3  TaOIUIL
4acTOT M OPraHu30BBIBaTh HH(OpPMAIMIO B BUJE
Ta0JIMIl 4YacTOT, CTPOUTb HHTEPBAIbHBIA DS
Hcnonb3oBath HarJIsIHOe IIPEICTABIICHHE
CTaTUCTHYECKOW WH(POPMALIUU B BUJIE€ CTOIOYATHIX H
KpPYTOBBIX IMarpamM, IOJUTOHOB, TUCTOTPaMM




IToBTOpPEHME
1. Ilpeobpazosanu
€ PayuoHAaIbHbIX
BbIPANHCEHULL.
2. Ilpeobpazosanu
e 8blpadiceHull,
cooepaicanux
K8aopammbvle KOPHU.
3. Pewenue
K8AOPAMHbBIX
VpaeHeHUIl.
4. Pewenue 3a0au
¢ NOMOWbI0 OPOOHO-
PAYUOHATbHBIX
VpaeHeHUIl.

5. Pewenue
VIUHEUHbIX HEPAGEHCE C
00HOU NepemMeHHOU U UX

cucmem.

6. Cmanoapmmubwiii
8UO0 HUCIA.

CoCTaBIIAIOT IJ1aH U IIOCIEI0BATEILHOCTE JEUCTBUIA.
OnucChIBalOT COACPKAHUE COBEPIIAEMBIX JCHUCTBUM C
LEIbI0 OPUEHTHUPOBKU  MPEAMETHO-MPAKTUUECKOU
WJIU UHOU JI€ATEIbHOCTH.

BripaxkatoT CTpyKTypy 3a7auu pa3HbIMU CPEACTBAMU
CnuyaroT cnoco0 M pe3ylbTaT CBOUX JEHCTBUU C
3aJJaHHBIM 3TAJIOHOM, OOHAPYKUBAIOT OTKIOHCHUS U
OTJINYUS OT 3TAJIOHA.

VYyarcs mnepeBoAUTh KOH(PIUKTHYIO CHUTYallUI0 B
JIOTUYECKHUN TUIaH U pa3peniaTh €€ Kak 3aJady uyepes
aHaJIU3 yCIOBUMN.

Beigsurator " 00OCHOBBIBAIOT
MpeIaraloT CocoObl UX MPOBEPKHU.
BHOCAT KOppEeKTUBBI U TOMOJIHEHUS B COCO0 CBOMX
JEUCTBUM B  CIydae  pacXOXKIEHUs  DOTaJlOHa,
peanbHOro IEUCTBUS U €ro MPOIYKTa.

VYMEIT MNpeACTaBIsITh KOHKPETHOE COJAEpkKaHUE WU
C000IIaTh €ro B MMCBMEHHOW U YCTHOU (popme.
BrIpaxkatoT CTpyKTypy 3a7auu pa3HbIMU CPEACTBAMU
OrnpenensroT nociIeI0BaTENbHOCTh IPOMEKYTOUHBIX
11eJIei C Y4eTOM KOHEUYHOIO pe3yibTaTa.

TUIIOTE3EI,

HTroro

102 yaca

Auredpa 9 kiace

Ne Tema, ocHOBHOE Padouas XapaKkTepuCTHKA OCHOBHBIX BUI0B
cojep;KaHue 1o TeMaM AeATeJIbHOCTH 00y4arolerocsi
nporpamMmma . .
(Ha ypoBHe y4eOHBIX JeHCTBHI)
1 Keanparuunas 22 Beruucnare 3HAYCHUS byHKIMH, 3aIaHHOU
byskuus dbopMmymnoil, a Takxke OBYyMS U TpeMms (QopMyIamH.
1.1 DynKyuu u ux 10 OmnuceiBaTh CBOWCTBA (PYHKIIMII Ha OCHOBE HX
ceoticmea. rpaduyeckoro mpencTaBieHus. VHTepnpeTupoBaTh
Keaopammnuwiii rpaduKy peanbHBIX
MpPExXHUIEH. 3aBHCUMOCTEH. [Toka3zbiBaTh CXeMaTH4ECKHU
1.2 Keaopamuunas 12 M0JIO’KEHNE HAa KOOPAMHAT HOM IIOCKOCTH rpaduKoB
@ynxyus. Cmenennas GyHKUMA y = ax’, y = ax* + n, y = a (x — m)*. Ctpouts
pynryus rpaduk QyHKIuM y = ax* + bx + ¢, yMETh yKa3bIBaTh
KOOpAMHATHI ~ BEpUIMHBI  THapabonbl, €€  och
CHMMETpPHUH, HAIIPABJICHUE BETBEU MapadOJIbI.
N300paxkaTh cxemaTtuuecku rpapux ¢yHKuuy y = X"
YETHBIM U HEYETHBIM 7. [IoHMMaTh CMBICH 3amucer
BHJIA , U T. A., TI€ @ — HEKOTOPOE YHCIIO.
NmeTs nipeacTaBiieHre 0 HAXOKICHUN KOpHEN n-i
CTENEHU C NOMOUIbIO KaJIbKYJIATOpA
2 YpaBHeHust u 14 Pemate ypaBHEHUs TpeTheil M UETBEPTOM CTENEHU C
HepaBeHCTBa MOMOIIBIO PA3JIOKEHUs] HA MHOXUTEIN W BBEICHUS
C O/IHOM MepeMeHHOH BCIIOMOTaTENIbHBIX ~ MEPEMEHHBIX, B  YaCTHOCTHU
pemats OMKBaJpaTHbIE ypaBHEHUs. PemaTh qpoOHbIE
2.1 VYpasuenus ¢ oonou 8 palMoOHAIIbHBIE YpaBHEHHUS, CBOJAS WX K IEIbIM
nepemeHHou YPaBHEHHUSM C TMOCJIEAYIOIIEH IPOBEPKON KOPHEH.
2.2 | Hepasencmesa c ooHoltl 6 Pemrath HepaBeHCTBa BTOPOM CTENEHH, HCMOJb3Ys

nepemenHou

rpaduueckue npeacraBieHus. Mcmonbp30BaTh METOA




HUHTEPBAJIOB JUIs peleHus
palMOHAJIBHBIX HEPABEHCTB

HECJIIOXHBIX

3 YpaBHeHnus u 17 Crpouts rpadpukd  ypaBHEHHH c IBYMS
HepPaBeHCTBA MIEPEMEHHBIMU B NPOCTEHIIMX CIy4asx, Korja
¢ AByMA rpaduKoM sIBISETCS TpsiMasi, mapabousa, runepoona,
nepeMeHHbIMHU OKpYXHOCTb. Mcnonp3oBaTh UX s rpaduyeckoro
3.1 Ypasuenus ¢ osyms 10 pEILIEHUsI CUCTEM YpaBHEHUH C ABYMS IIEPEMEHHBIMU.
nepemMeHHbIMU U UX Pemarb cmocoOOM MOJCTAaHOBKM CHCTEMBI JIBYX
cucmemol YpaBHEHUH C ABYMs NIEPEMEHHBIMH, B KOTOPBIX OJIHO
3.2 | Hepasencmea c 08yms 7 ypaBHEHHE TIEPBOM CTENEHU, a JAPYroe — BTOPOH
nepemeHHbIMU cTenieHU. PemaTh TEKCTOBBIE 3aJaud, HCIOJbB3YS B
U ux cucmemol KayecTBe  anreOpanyeckoil  MOJeld  CHUCTEMY
YpaBHEHUHN BTOPOM CTEIEHU C IBYMs IIEPEMEHHBIMU;
pemarb COCTaBIEHHYK) CHUCTEMY, MHTEPIIPETUPOBATH
pe3ynbTaT
4 Apudpmerudeckas 15 [IpumMeHsATh WHIEKCHBIC O00O03HAYCHHS VISl YICHOB
U reoMerpu4eckKas IIOCJIEI0BATEIIbHOCTEM. [IpuBoauTH IIPUMEPBHI
NPOrpeccum 3aJaHusl TIOCJIEIOBaTENbHOCTEN (Qopmymoil n- TO
4.1 Apupmemuuecxas 8 qlleHa W PEKyppeHTHOW ¢opmymnoil. BwBOAUTH
npozpeccusi dbopMynbl 1- TO 4ieHa apupMETHIECKON MPOTPECCHH
4.2 I'eomempuueckas 7 U TEOMETPUYECKON IPOrPECCUH, CYMMBI IEPBBIX 7
npozpeccus YJIEHOB  apu(METHYEeCKOW U  TeOMETPUYECKOM
IIPOrpeccuil, pemarh 3a7a4n ¢ UCII0JIb30BAHUEM 3TUX
dbopmyn. Jloka3plBaTh XapakTEePUCTUUECKOE CBONCTBO
apu(MeTHIECKON U TEOMETPUIECKON MPOTPECCHH.
5 DJIeMeHTBbI 13
KOMOUHATOPUKH BemonHuts nepebop BCeX BO3MOMKHBIX BapHUaHTOB
U TeOpHUH TSl epecuéra 00beKTOB U kKoMOuHarwii. [IpumeHsaTh
BEpPOSAATHOCTEH IIPABUIIO KOMOWHATOPHOTO YMHOXEHHS.
5.1 Onemenmul 9 Pacno3naBaTh 3aauud Ha BBIYKCIIEHHE 4MCIIA TEpe
KOMOUHAMOopuKu CTAHOBOK, pa3MEIICHUM, COYETAHUM M IPUMEHSATH
COOTBETCTBYIOIIKE (QOpMyJbl. BBIUHCIATH YacTOTy
ciaydailHoro coObiTus. OLiEeHUBaTh BEPOSTHOCTD
CIIy4aifHOrO  COOBITHS C TOMOUIBIO  YacTOTHI,
YCTAHOBJICHHOM  ONBITHBIM  TyTéM.  Haxoauth
BEPOATHOCTh CIY4YallHOTO COOBITHS HA OCHOBE
KJIACCUYECKOTO ONpeeICHUS BEPOSATHOCTH.
[IpuBOANTH MpPUMEPHI JOCTOBEPHBIX U HEBO3MOMXHBIX
COOBITUH
5.2 Hauanvnule ceedenus 4
u3 meopuu
eeposimHocme
6 IToBTOpEHUE 21 CoCTaBIIIOT MJIaH U ITOCHEI0OBATEILHOCTE JIEUCTBHIA.
6.1 Vpaenenus, 9 OnuceIBalOT cOAEpkKaHUE COBEPIIAEMBIX NEHCTBUI C
Hepaeercmaa, CIIbIO OPHUCHTHUPOBKHU  MNPECIMETHO-ITPAKTUYCCKOU
cucmemul ypagHeHuﬁ WA UHOU ACATCIIBHOCTH.
6.2 Dynryuu 4 BripaxkatoT CTpyKTypy 3a/1a4il pa3HbIMU CPEACTBAMHU
6.3 Tpozpeccuu. 8 CnnyaroT cnoco0 W pe3ynbTaT CBOMX JeHCTBUI €
Inemermol 3aJJaHHBIM 3TaJIOHOM, OOHApPYKHUBAIOT OTKJIOHEHUS U
KOMBUHAMOPUKU OTJIMYHA OT TAJIOHA.

VYyarcs mnepeBOAUTh KOH(MIMKTHYIO CHUTYyalUi0 B
JIOTUYECKHH IUIAH M pa3peliaTh ee Kak 3aj1ady 4depes




aHaJIU3 yCIOBUN.

BriaBurator U 00OCHOBBIBAIOT TUIIOTE3HI,
IpeUIaraloT Croco0bl UX MPOBEPKH.

BHOCAT KOpPpPEKTHUBBI M JIOMOJIHEHHSI B CIIOCOO CBOMX
JEUCTBUM B  CIydae  pacXOXKIEHUs  DTaJlOHa,
pPEAIBHOTO IEUCTBUSA U €T0 MPOAYKTA.

YMeT NpeAcTaBisTh KOHKPETHOE COJEp)KaHUE U
Co00IIaTh €ro B MMCbMEHHOW U YCTHOU (hopme.
BhipaxkatoT CTpyKTypy 3a/ladl pa3HbIMHU CPEACTBAMHU
OnpenenstoT nociaeI0BaTeIbBHOCTh MPOMEKYTOYHBIX
LeJIel ¢ Y4ETOM KOHEYHOT'O pe3ybTara.

ITposABIAIOT yBa)KUTEIBHOE OTHOLICHHE K ITAPTHEPAM,
BHUMAaHUE K JIMYHOCTU JPYroro, aJaeKBaTHOE
MEXJINYHOCTHOE BOCIIPUATHE.

HTroro

102 yaca




