MyHununajJabHoe oopazopanue TyancuHCKHH palioH
MyHHIMIIAJIbHOE 0101KeTHOE 00111e00pa30BaTe/IbHOE YUpPEKIEeHHE
cpeaHsis 001eoopa3zoBareabHas mKkoJa Ne3um. A. Bepemarunoii r. Tyance
MYHHIMIIAJbHOro oopasoBanus TyancMHCKHH paiioH

YTBEPXIEHO
penIeHne ne1arornyeckoro COBeTa
ot 31 aBrycra 2021 roma nmpotoxos Nel
IpEICENATEND E.BPankesuua

PABOYAS TITPOI'PAMMA

o anreope

VYpoBeHb 00pa3zoBaHus (Kjacc): OCHOBHOE oOiiiee oopa3zoBanue, 7 - 9 kiacc
KommuecTBo yacos: 306 yacos
Yuutens Yanoa Hatanbs ['eHHanbeBHA

[Iporpamma pazpadortana B coorBeTcTBUHU 1 Ha 0cHOBE PI'OC 0CHOBHOTO 00111€TO
oOpa3oBaHUs

c yuérom OOIl ocHoBHOrOo o00IIEro o00pa3oBaHus, OMOOPEHHOW pelIeHuEM
dbenepanbHOro y4eOHO-METOJIUUECKOTO OOBEIUHEHUS MO o0IeMy oOpa3oBaHUIO
(mporokon ot 08 ampenss 2015 roma Nel/15), ocHOBHOM 0Opa3oBaTeIHLHOM
nporpaMmmel MBOY COIII Ne3 wum. A. Bepemarunoit r. Tyamce, mporpammsl
oOpa3zoBaTeIbHBIX yupexaeHul «Anredpa 7 — 9 kmacc». (COopHHK padodmx
nporpamm 7-9 kmaccel. CocrtaButens T.A. BypmucrpoBa. M3marenbctBo: MockBa
«IIpocemnienuey, 2020 rox).

c yuétom YMK HO. H. Makapsrues, H. I'. Munatok, K. 1. Hemkos, C. b. CyBopoBa
uznarenbcTBa «lIpocsemenue» 2017-2021 rr.

1.Ilnanupyembie pe3yabTaTbl OCBOCHHS Y4eOHOI0O NpeaMeTra.



[Iporpamma oGecnieyrBaeT IOCTHKEHHUE CIEAYIOIIMX PEe3yJbTaTOB OCBOCHHUS
y4eOHOTro MpeMeTa:

JIUYHOCMHDbIE:
1) chopMHPOBaHHOCTh OTBETCTBEHHOT'O OTHOIICHUS K YYCHHUIO, TOTOBHOCTh H
CIOCOOHOCTh OOy4arolIMXCsl K CaMOPa3BUTUI0O M CamMOOOpa30BaHUIO Ha
OCHOBE MOTHBAllMd K OOYYEHHI0O M TIO3HAHWIO, BHIOOPY JaJIbHEHIIETo
oOpa3oBaHust Ha 0a3e OpHEHTHPOBKE B Mupe mpodeccuii u
npodeccuoHaTbHBIX IIPEAIIOYTEHUH, OCO3HAaHHOMY ITOCTPOECHUIO
WHJUBUyaIbHOM 00pa30oBaTEIbHOM TPACKTOPUH C YYETOM YCTONYMBBIX
ITI03HABATEIIbHBIX UHTEPECOB;

2) chOPMHUPOBAHHOCTh  IIEJIOCTHOTO  MHPOBO33PCHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH;

3) chopMuUpOBaHHOCTP KOMMYHUKATHBHOM KOMIICTEHTHOCTH B OOIICHUU WU
COTPYAHHUYECTBE CO  CBEPCTHUKAMH, CTApIIMMM WU MIAALIAMHUB
o0Opa30BaTeNbHOM, OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-UCCIIE0BATENbCKOM,
TBOPYECKOU U IPYTUX BUAAX AEATEIBHOCTH;

4) yMeHHE SICHO, TOYHO M TPaMOTHO H3JlaraTh CBOM MBICIM B YCTHOW U
[IMCbMEHHON pEYH, NIOHUMATh CMBICI IIOCTaBJICHHOM 3aJayd, BBICTPauBaTh
apryMEHTaLUI0, IPUBOJIUTH IPUMEPBI U KOHTPIIPUMEDBI;

5)npencraBieHne O MaTeMaTHYeCKOH Hayke Kak cdepe denoBeYecKoi
JesATEeIbHOCTH, 00 3Tamax e€ pa3BUTUA, O €€ 3HAYMMOCTU IJisi Pa3BUTHS
LABUJIN3ALINH;

6) KpUTUYHOCTh MBIIUICHUS, YMEHHE PACIiO3HABATh JIOTHUYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTINYATh TMIIOTE3Y OT (DaKTa;

7) KpeaTHBHOCTh MBIIUICHUS,, WHHUIMATHBY, HAaXOMYMBOCTh, AKTHBHOCTH TIPH
pellIeHnH anredpandeckux 3ajay;

8) yMeHHE KOHTPOJIHMPOBATh MPOILECC W PE3yNbTaT y4eOHOW MaTeMaTH4YeCKOM
NEATEIIbHOCTH;

9) cmocOOHOCTh K AMOIMOHAILHOMY BOCHPHUSTHIO MaTeMaTHYECKUX OOBEKTOB,
3a7a4, pEIIEHUN, PACCYKICHUN;

Juunocmmuole pesynvmamovl ompaxcarom c@opmupo6aHHoCms, 6 MOM HUCIE 6
yacmu:
1. nampuomuuecxoco 6ocnumanus

MIPOSIBJIECHUEM MHTEpPECA K NPOLIJIOMY U HACTOAILIEMY POCCUICKOW MAaTeMaTHKH,
LICHHOCTHBIM OTHOILLIEHUEM K JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUNCKOMN
MAaTeMaTUYECKOW IIKOJIbI, K UCIOJIb30BAaHUIO ITUX JOCTHXKEHUM B APYIMX HayKax H
NPUKIIAJAHBIX cepax;

2. 2pasicoancKko2o u 0YX08HO-HPABCMEEHHO20 60CHUMAHUSL

TOTOBHOCTBIO K BBIMOJIHEHHUIO OOS3aHHOCTEH TpaKIaHWHA U pealli3allid ero
IpaB, MPEACTABICHUEM O MAaTEMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYp, SIBICHH, TPOLEAYp TPaXKIAHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHI U MIp.);
TOTOBHOCTBIO K OOCYXACHHIO STHYECKMX MPOOJEM, CBA3aHHBIX C MPAKTHYECKUM
IIPUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAaHMEM BaXXHOCTH MOPAIBHO-3THYECKHUX
IIPUHLINAIIOB B AEATEIBHOCTH YYEHOTO;



3. mpy0080o2o 8ocCnUmMaHus:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE B pEIIEHUWH TMPAKTHUYECKUX 3ajad
MaTEMaTUYeCKOM HAMNpaBJICHHOCTH, OCO3HAHMEM BaXKHOCTHM MATEMaTHYECKOTO
oOpa3oBaHUs Ha MPOTSHKEHUM BCEW KU3HU I YCHEIIHON MpoQecCHOHAIbHON
NESATEIbHOCTH M Pa3BUTUEM HEOOXOAUMBIX YMEHUH; OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHAMBUIYATbHON TPAaeKTOPUU OOpa30BaHUs W >KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTENH;

4. Dcmemuuecko2o 80CHUMAHUAL!

CIOCOOHOCTBIO K  OMOLMOHAIBHOMY U O3CTETHYECKOMY  BOCHPHSTHIO
MaTeMaTHUECKUX OOBEKTOB, 3a/ay, pELICHUH, PaCCYXICHU; YMEHHIO BUJIETb
MaTeMaTHYeCKHUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5. llennocmu nayuno2o no3HaHus:

OpUEHTAaIlMEe B JCSATEIPHOCTM HA COBPEMEHHYIO CHCTEMY Hay4HBIX
IpEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS UEIOBEKa, NPUPOJIBI U
o0miecTBa, TMOHUMAHUEM MaTeMAaTUYECKOM HaykKu Kak c@epbl 4YeI0BeUYeCKON
NESTEIIbHOCTH, 3TanoB €€ pa3BUTHS M 3HAYMMOCTU JUI Pa3BUTHS IMBUIM3ALUY;
OBJIAZICHUEM $I3IKOM MaTeMaTUKH W MaTeMaTHYECKON KyJIbTYpOW KaK CpEICTBOM
NO3HAaHUS MHpA; OBJIAJEHUEM MPOCTEUIIMMHU HAaBBIKAMHM HCCJIEI0BATEIbCKON
NeSITEIIbHOCTH;

6. Quzuueckoco 6ocnumanus, Qopmuposanus  Kyibmypsl  300p08bi U

IMOYUOHATLHO20 ONASONONY YU

TOTOBHOCTBIO TPHUMEHSTh MaTeMaTHUeCKWe 3HAHUS B HWHTEpEcax CBOETo
3I0pOBbsl,  BEIEHHUS  3J0pOBOro  oOpaza  Ku3HM  (3I0pOBOE  MHUTaHHE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHUA ¥  OTHbIXa, peryispHas Quzndeckas
aKTUBHOCTH); C(POPMUPOBAHHOCTHIO HaBbIKa pe(dIeKCHH, MPU3HAHUEM CBOETO IpaBa
Ha OIMOKY U TaKOTO e MpaBa JPyroro 4eI0BeKa;

7. DKonocuuecko2o 60CNUMAaHus:

OpUEHTALUsI Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM JJI pelleHus 3aaad B
00J1acT COXPAaHHOCTU OKpPYKArOIIeH cpeibl, INIAHUPOBAHUS MOCTYIIKOB M OLEHKU UX
BO3MOXKHBIX TIOCTIEACTBUNA MJIsi OKpY’Kalolel cpenabl; OCO3HaHHEM TIJI00aJIbHOTO
XapakTepa 3KOJOTHYECKHUX MPoOJieM U MMyTel UX pelieHUs;

8. 1uunocmuuvle pesyrvmamol, obecneuusarowue adanmayuro 06y4aroue2ocs K

UBMEHATOWUMCSL YCIOBUAM COYUANLHOU U NPUPOOHOLL CPEObL!

TOTOBHOCTH K JICHCTBHUSM B YCJIOBHSIX HEONPEAEIEHHOCTH, TIOBBIIICHUIO YPOBHSI
CBOCH KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO JESATEIBHOCTh, B TOM YHCIIE YMEHHE
YUUTBCS y APYTUX JIFOJIEH, TPpUOOpETaTh B COBMECTHOM JESITEITLHOCTH HOBBIC 3HAHMS,
HABBIKU ¥ KOMITETEHIIUH U3 OIBITA JPYTHX;

HEOOXOAMMOCThIO B (OPMHUPOBAaHMM HOBBIX 3HAHWA, B TOM YHCIE
dbopMynupoBaTh MAEH, MMOHATH, TUIIOTE3bI 00 0OBEKTAaX W SIBICHUAX, B TOM YHCIIC
paHee HE U3BECTHBIX, OCO3HaBaTh JCPUIMUTHl COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHIO, BOCIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI3OB, TpPeOYIOIUNA KOHTPMEp, KOPPEKTHPOBATh NPUHUMAaeMble
pelieHuss W JACWCTBUA, (POPMYIUPOBATH U OLEHWBATh PUCKH M TOCIEACTBHUA,
(bOopMHPOBATH OTIBIT.



Memanpeomemnule:

1) yMeHHE CaMOCTOSITEIPHO TUIAHMPOBATh AIBTCPHATUBHBIC MyTH JAOCTHIKCHUS
1ejel, OCO3HaHHO BBIOMpaTh HamboJiee 3(PHEKTUBHBIC CIIOCOOBI PEIICHUS
y4eOHBIX U MTO3HABATENbHBIX 33/1a4;

2) yMEHHUE OCYIIECTBIATh KOHTPOJIb TI0 PE3yJIbTaTy M IO CIIOCOOy NEHCTBHS Ha
YPOBHE MPOU3BOJIHLHOTO BHUMAHUS U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBBI;

3) yMeHUEe  aJCKBAaTHO  OIICHMBATh  IPAaBWIBHOCTh WM  OHIMOOYHOCTH
BBITIOJTHEHUS y4eOHOU 3amaun, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE
BO3MOKHOCTH €€ PELICHUS;

4) 0CO3HAHHOE BIIAJICHUE JIOTHYECKUMH JCUCTBUSMU ONPEACICHHUS TOHSITHIA,
0000IIeHNs, YCTAaHOBIICHUS AaHAJIOTHH, KiIacCHPUKaMd Ha  OCHOBE
CaMOCTOSATENILHOTO BbIOOpPAa OCHOBAHMM M KPUTEPHUEB, YCTAHOBJIEHUS POJO-
BUJIOBBIX CBSI3CH;

5) yMeHHUe yTaHABIMBATh MPUYUHHO-CIICICTBCHHBIC CBSA3U, CTPOUTDH JIOTHYCCKOE
paccyXxeHue, yMO3aKIloueHne (MHAYKTUBHOE, JeIyKTUBHOE U 110 aHAJIOTUN)
U BBIBOJIBI;

6) ymeHHe co3/1aBaTh, IPUMEHSTh U IPEOOPa30BBHIBATh 3HAKOBO-CUMBOJINYCCKUE
CpelCTBa, MOJIEJIM U CXEMBI JIJISl peIlIeHUs yUeOHBIX U MMO3HABATENbHbBIX 3a/a4;

7) yMCHHE OpraHM30BbIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO
NEATENBbHOCTh C  YYUTEIEM W CBEPCTHHKAaMHU:  ONPEAENATh  LIEJIH,
pacripeneneHue pyHKUMM U poJiell y4aCTHHKOB, B3aMMOJICUCTBUE U OOIIUE
crocoObl paboThl, yMEHHE padOTaTh B TPYyIIE: HAXOIUTh 00IlIee pelIeHUE U
pazpemiaTh KOH(MJUKTBI Ha OCHOBE COIJIACOBAaHMS TNO3UMLIMNA W yudéra
MHTEPECOB; CiylaTh NapTHEPa; (OPMyIHpPOBaTh, ApPryMEHTHUPOBATh U
OTCTauBaTh CBOE MHCHHUC;

8) chopMHpOBAaHHOCTH YUEOHOM M OOIIEIOIB30BATEILCKON KOMITIETEHTHOCTH B
00JIaCTH WMCIOJIb30BaHUSI MH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI
(MKT-KOMIIETEHTHOCTH);

9) nepBOHaYaAIbHBIC MPEACTABICHUSA 00 HICAX M O METOJIaX MaTeMaTHKH Kak 00
YHHUBEpPCAJIbHOM $I3bIKE HAayKH W TEXHHUKE, O CPEICTBE MOJEIUPOBAHUS
SIBJICHUW U TIPOLIECCOB;

10)  yMmeHuwe BHJIETh MATEMATHYECKYIO 3aJadyy B KOHTEKCTE MpPOOJIeMHOMN
CUTYaIlMH B IPYTUX AUCIMIUIMHA, B OKPYKAIOIICH KU3HH,

11)  yMmMeHHWe HAaxXOOUTh B  PA3JIMYHBIX HCTOYHHMKAX  HMH(OpPMAIIHIO,
HEOOXOIUMYIO JIJISl PEIICHHUs] MaTEMAaTUYECKUX MPOoOJieM, U MPEACTaBIATh €€
B TMOHATHOM (QopMe; NPUHHUMATH PEIICHWE B YCIOBUSIX HEMOJHON U
U30BITOYHOM, TOYHOU U BEPOSITHOCTHOM MH(OpMAIIUH;

12)  yMcHHME MOHMMATh MAaTEMATHYECKUE CPEJICTBA HAMISATHOCTH (PUCYHKH,
YepTEKU, CXEMBI U Ap.) IJIs WUTIOCTPALIMU, UHTEPIPETALNHA U apTyMEHTALIUH;

13)  yMmeHwHe BBIIBUTaTh TMIIOTE3bI IPU PEIICHUN YUCOHBIX 3a/1a4 U MOHUMATh
HEO0OXOMMOCTh UX TIPOBEPKH;

14)  ymMeHHWe TPUMEHSAThL HWHIYKTHBHBIE W  JEAYKTHBHBIE  CIIOCOOBI
pacCyXJIeHU, BUJETh PA3JIMYHbIE CTPATETUH PELICHU 3a/1a4;

15) moHMMaHME CYIIHOCTH AalNTOPUTMHYECKUX MPEINHCAHUNH H yMEHUE
JEHUCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aITOPUTMOM;



16)  yMeHHWE CaMOCTOSATEIbHO CTaBUTh IIEJIM, BBHIOMpPATh M CO3/1aBaTh
ITOPUTMBI JUIsl pEIICHUsI y4eOHBIX MaTeMaTUYECKUX MTPOOIeM;

17)  yMcHHME TUIaHMPOBATh M OCYIIECTBIIATH JCATCIBLHOCTh, HAIPAaBJICHHYIO
Ha pPEIEHUE 3a/1a4 UCCIIEI0OBATENILCKOTO XapaKkTepa;

npeomemmubwie:

1) ymenue pabotaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTYypHpPOBAHUE,
M3BIICYCHHE HEOOX0AUMOM HHPOPMAIIIH ), TOYHO U TPAMOTHO BBIPAXKaTh CBOU
MBICIM B YCTHOM W TIMCBMEHHOM pE€Yd, MPUMEHSSI MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh PA3JINYHBIEC SA3bIKM MATEMATUKH
(crmoBeCHBIN, CHMBOJMYECKUN, TpapUuecKkuii), OOOCHOBBIBATH CYXIACHHUS,
MPOBOJIUTH KJIACCU(PHUKALIMIO, TOKA3bIBATh MATEMATHUYECKUE YTBEPKIACHUS;

2) BinajieHre 0a30BBIM MMOHATHIHBIM alllapaToOM: UMETh MPEICTABICHUE O YUCIIE,
BJIAQ/ICHUE CHUMBOJIBHBIM  SI3bIKOM  anreOpbl, 3HAaHUE BIIEMEHTapHbIX
(YHKIIMOHAIBHBIX ~ 3aBUCUMOCTEH, (OpMHUpPOBaHME TMPEIACTABICHUNH O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM MHpPE U O pa3IUYHbIX
croco0ax MX M3yudeHus, 00 0COOEHHOCTAX BBIBOJIOB U NMPOTHO30B, HOCSALIMX
BEPOSATHOCTHBII XapakTep;

3) yMcHHE BBINONHATH anreOpanyeckue MpeoOpa3oBaHKs —PaIlMOHATBHBIX
BBIPQXECHUM, IPUMEHITh UX AJI PEIICHUS] YYEOHbIX MAaTeMaTUUYECKUX 3a]1ad,
BO3HMKAIOIIMX B CMEXHBIX YUEOHBIX MTPEAMETAX;

4) yMEHUE TOJIb30BaThCSI MATEMAaTUYCCKUMHU (POpMyllaMH U CaMOCTOSTEIILHO
COCTABJISITH (POPMYJIbI 3aBUCUMOCTEH MEXJIy BEJIMYMHAMH HAa OCHOBE
0000I11IEHHS YACTHBIX CIYy4YaeB U AKCIIEPUMEHTA;

5) yMeHus pemaTth JMHEWHBIC M KBaJpaTHBIC ypaBHEHHsS W HEPAaBEHCTBA, a
Tak)ke MPUBOJAMMBIE K HUM YpaBHEHHs, HEPABEHCTBA, CHCTEMbI; MPUMEHSITH
rpaduyeckue TMpeACTaBICHUS JUIs PELIEHUS W MCCIEAOBaHUS YpaBHEHHIH,
HEPaBEHCTB, CUCTEM; MPUMEHSTh MOJYYCHHbIE YMEHUS JJIs pelleHHs 3a/1ad
U3 MaTEMaTHKH, CMEXKHBIX MPEIMETOB, IPAKTUKY;

6) oBnasieHne cHcTeMOW  (DYHKIIMOHAIBHBIX TMOHATHHA, (YHKIIMOHAIBLHBIM
A3BIKOM U CUMBOJIMKOM, YMEHHUE CTPOUTH rpa@uku (yHKIMM, ONUCHIBATh UX
CBOMCTBa, HCIMOIB30BaTh (YHKIIMOHATBHO-TpaUUecKrue MpeACTaBICHUS IS
OTMHCaHUs aHAJIM3a MaTEMaTUUECKHX 3a]1a4 U PEaJIbHBIX 3aBUCUMOCTENH;

7) OBIIQJICHUE  OCHOBHBIMH  CIIOCOOAMM  TPEJACTABICHUS W aHalu3a
CTATUCTUYECKUX JAHHBIX; YMEHUE PEIIaTh 33a4l Ha HAXOXKICHUE YacTOThI U
BEPOSITHOCTU CIyYalHBIX COOBITUN;

8) yMeHuEe TpPHUMEHATh W3YYCHHBIC TMOHATHS, PE3yJbTaThl W METOIbI TIPU
pelIeHnr 3a7a4, HE CBOASMIMXCA K HEMOCPEACTBEHHOMY MPUMEHEHUIO
U3BECTHBIX AJITOPUTMOB.

1. Coaep:xxanue yueOHOT0 npeamera



APUOMETHUKA
Panuonajbuble ymcia. PacliupeHne MHOXKECTBAa HATYpPalbHBIX YHUCEN 0
MHOXKECTBa IeIblX. MHOXeCTBa LEJIBIX YHCEI J0 MHOMXKECTBA PalMOHAJIBHBIX.

m
PaHI/IOHaJII)HOG YUCJIO0 KaK OTHOIICHHUC —, I'AC M — HCJIOC YHUCI0, N — HATYPAJIbHOC.
n

CreneHsp ¢ HEeNIbIM TOKa3aTEIEM.

JeiicTrBuTe/ibHbIe yMciaa. KBanpatueli kopeHb u3 uucna. KopeHb Tperben
CTENEHU. 3alrCh KOPHEN C MOMOLIBIO CTENIEHU C APOOHBIM MTOKA3ATEIEM.

[lonsiTue 00 wWppauMOHAIBHOM 4ucie. VMppanuoHalbHOCTh 4YHCIA U
HECOM3MEPUMOCTh CTOPOHBI M JAMArOHANU KBajpara. JlecsaTuuHble NPHUOIMKEHUS
VPpALMOHAIBHBIX YUCEIL.

MHOX€eCTBO IEUCTBUTEIBHBIX YUCEN; ITPEACTABICHUE NEUCTBUTEIBHBIX YUCET
OECKOHEYHBIMU JECATUUHBIMU po0siMHU. CpaBHEHHUE I€UCTBUTENIbHBIX YHCET.

Koopnunatnas mpsmas. WM3o0pakeHue uucea TOYKAaMH KOOPAWHATHOU
psAMOM. UHCIOBBIE TPOMEKYTKHU.

N3mepenusi, npudiM:KeHusi, oneHKH. Pa3mepbl OOBEKTOB OKpYKArOIIETO
mMupa (OT 3JEMEHTapHbIX 4YacTUll 10 BceneHHOM), ATUTENBHOCTh IPOLECCOB B
OKpY’KaroleM mupe. BblaeneHne MHOXKHUTENS — CTEIEHU IECATH B 3allMCU YHUCIa.
[Tpubmmx€HHOE 3HaYEHNE BEIMUMHBI, TOYHOCTh NMpuoOamxkeHus. [lpukunka u oneHka
pPEe3yJIbTATOB BBIYUCIICHUM.

AJITEBPA

AJaredOpanvyeckue BbIpaskeHUsil. DyKBEHHbIE BBIPAXKEHUS (BBIPAXKEHHUS C
nepeMeHHbIMHM). YucnoBoe 3HaueHHMEe OyKBEHHOrO BbIpaxkeHUs. JlomycTumbie
3HaYeHUs1 nepeMeHHbIX. [loacTaHOBKa  BBIpAXKEHUM  BMECTO  IIEPEMEHHBIX.
[IpeoOpazoBaHre OYKBEHHBIX BBIPAXXEHHM HA OCHOBE CBOMCTB apu(PMETUUECKUX
nercTBuid. PaBeHCTBO OyKBEHHBIX BhIpaxeHUH. TOXIECTBO.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeneM M €€ cBoilcTBa. OIHOWIEHBl MU
MHorowieHsl. (CrteneHp MHorouneHa. ClloKeHHE, BBIYMTAHUE, YMHOYKEHHE
MHOI'O4JIEHOB. POpMyJIbl COKPAIIEHHOIO YMHOXKEHHMS: KBAaApaT CyMMBbI U KBaJpaT
paszHoctu. @opmyna pasHocTU KBajapaToB. [IpeoOpa3oBaHue 1eI0ro BBIPAKEHUS B
MHOro4wiIeH. Pa3nokeHne MHOTOWIEHOB Ha MHOXHUTENW. MHOrOYIEHBl C OJHOM
nepemeHHol. Kopenp wMHorounmena. KBagpaTHbli — TpEXWIEH; Pa3sIOKEHUE
KBaJpaTHOTO TPEXUJIEHA HA MHOKHUTEIIH.

AnreOpanveckass JapoOb. (OCHOBHOE CBOMCTBO airedpanuecko JIpoOwu.
CnoxeHue, BRIUUTaHUE, YMHOXEHUE, JIeJIeHHe aiareopandeckux apodeit. CteneHs ¢
LIE€JIBIM I1I0Ka3aTeIeM U €€ CBOMCTBA.

PannonanpHbie BhIpaXKeHHUs U UX MTpeoOpa3zoBanus. [oka3aTenbCcTBO TOXKIECTB.

KBagpatueie kopHu. CBoiCTBa apumeTHUEeCKUX KBaJApPATHBIX KOPHEH M HX
pUMEHEHHUE K MPeoOPa30BaHUIO YUCIOBBIX BHIPAXKEHUIN U BHIYMCIICHUSIM.

YpaBHenusi. YpaBHenue ¢ ogHoil nepemenHoi. Kopenb ypaBHenus. CBolicTBa
YHCJIOBBIX PABEHCTB. PABHOCHIIBHOCTh YPABHEHHI.

Jluneitnoe  ypaBHeHue. KBagpatHoe ypaBHeHue: (dopmyna  KOpHEH
KBaJIpaTHOro ypaBHeHusA. Teopema Buera. Pemenue ypaBHeHHI, CBOISAIIUXCS K
JMHEWHBIM M KBajpaTHbIM. I[IpuMepbl pemieHus ypaBHEHUM TpPETed U 4ETBEPTON
creneHe. Pemenre ApoOHO-palluOHANBHBIX YPaBHEHHIA.

VYpaBHeHuEe C JByMs MNEepeMEHHbIMU. JIMHEHHOE YypaBHEHUE C JIBYMs
MIEPEMEHHBIMH, IPUMEPHI PELIEHUS YPABHEHUH B LIEJIbIX YMCIIAX.



Cucrembl ypaBHEHUH C JBYMsI NEPEMEHHbIMH. PaBHOCUIBHOCTH CHCTEM.
CucteMbl JBYX JIMHEWHBIX YpPaBHEHUH C JBYMs II€PEMEHHBIMH; PELICHUE
MOACTAHOBKOW U clokeHueM. [Ipumepsl peleHnsi CUCTEM HETMHENHBIX YPABHEHUM C
JBYMsI IEPEMEHHBIMHU.

Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

JlekapToBbl KOOpJMHATHI Ha IUIOCKOCTU. ['paduueckas uHTEepHpeTaIus
ypaBHEHUsI C JBYyMsl IepeMeHHbIMU. ['paduk JIHHEHMHOro ypaBHEHUS C JIBYMS
NEPEMEHHBIMU; YIJIOBOM KO3 (ULIHUEHT NPSIMOI; YCIOBHE MapalIEIbHOCTH MPSMBIX.
['padukn  mpocTeHmMX  HENMHEWHBIX  ypaBHEHUW: mapabona, rumepodona,
OKPYXHOCTb. ['papuueckas uWHTEpOpeTaluss CHCTEM YpPaBHEHHA C JByMs
IIEPEMEHHBIMHU.

HepasencrBa. UucnoBbie HEpaBEHCTBA U X CBOMCTBA.

HepaBeHncTBo ¢ 01HOM nepeMeHHON. PaBHOCHIIBHOCTh HEPABEHCTB. JIMHEWHBIE
HEpaBEHCTBA ¢ 0HOM nepemeHHou. KBagparHsle HepaBeHCTBAa. CHCTEMBI HEPABEHCTB
C OJHOM NIEPEMEHHOM.

OYHKINUA

OcHoBHbIEe NOHATHUSA. 3aBUCUMOCTU MEXy BeauunHaMmu. [lonsaTue QpyHkuuu.
OOnacTh ompeAeNeHuss U MHOXKECTBO  3HaueHUH QyHkuuu. CrocoObl 3aJaHus
bynkuuu. I'paduk pynknuu. CpoiicTBa (GyHKIIMU, UX OTOOpakeHHWE Ha rpaduke.
[Tpumepsl rpadukoB 3aBUCUMOCTEN, OTOOPAXKAIOIINX peaTbHbIE MPOIIECCHI.

YuciaoBbie ¢QyHknun. ODyHKIUH, ONKUCHIBAIOIIME MPIMYI0 U OOpPaTHYIO
MPONOPIIMOHANIbHBIE 3aBUCUMOCTH, UX Ipa@uku U cBoiicTBa. JInHeiHas QyHKus, e€
rpaduk u cpoiictBa. KBanpatuunas ¢pynkuus, e€ rpadpuk u coiictBa. CTeneHHbIE
(GyHKUMU ¢ HAaTypalbHBIMH MOKa3aTessiMu 2 U 3, ux rpaduku u cBoiictBa. ['paduxu
byt y = Vx, y:\gfx, y=IXxI.

YucioBble MOCIAEA0BATEIBHOCTH. [[OHATHE YMCIIOBOM MOCIEN0BATEIBHOCTH.
3amanue Mociaen0BaTeIbHOCTH PEKYPPEHTHON (hopMysioi u popMyIioi n-ro djieHa.

Apudmernueckas u reomerpuueckas mnporpeccund. ®dopmynsl n-ro uieHa
apu(PpMETUIECKON M TEOMETPUYECKON MPOrpecCHil, CyMMbI TEPBBIX N-X YJICHOB.
N300paxkeHne 4iIeHOB apU(PMETUYECKOH U T'€OMETPUUYECKOM MPOrpeccuil TOYKaMu
KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM W HKCIOHEHIMAIbHBIA pocT. CIioxkKHBIE
IIPOLICHTHI.

BEPOATHOCTDB U CTATUCTUKA

OnucarenbHasi cratuctuka. llpencraBneHue AaHHBIX B BHJE TaOJHIL,
nuarpamm, rpaduxoB. CiydaitHas 13MeHYUBOCTh. CTaTUCTUYECKUE XAPAKTEPUCTUKU
Habopa JTaHHBIX: cpeaHee apudMeTHYecKoe, MeIruaHa, HanOOoIbIllee U HaUMEHbBIIIEe
3HauyeHus, pazmax. [IpencraBineHue o BBIOOPOUHOM HCCIIEAOBAHUU.

Cay4aiinble cOObITHSI M BepPOSTHOCTb. [loHSATHE O ClIy4yallHOM ONBITE U
ciydaitHoM coObiTin. YacToTta ciydaiiHOro coObITHsl. CTaTUCTUYECKUN TOAXON K
MOHSTUIO BEPOSITHOCTH. BEpOATHOCTH TPOTHUBOMOJIOKHBIX COObITHI. He3aBucumbie
COOBITHS. YMHOXXEHHE BEpOSITHOCTEW. J[OCTOBEpHBIE M HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MOKHOCTB coOBITHH. Kiaccuueckoe ornpeneeHne BepOsTHOCTH.

KomOunaTopuka. Peiienne koMOMHATOPHBIX 3a7ad MepeOOpoM BapHaHTOB.
KomMOunaropHoe npasuiio ymHoxxkenus. [lepectanoBku u paxkropuar.

JIOT'NKA 1 MHOXECTBA



TeopeTnko-MHOKeCTBEHHbIe MOHATHA. MHOXECTBO, 3JIEMEHT MHOXKECTBA.
3ajaHuE MHOYKECTB IEPEUMUCICHUEM AJIEMEHTOB, XapaKTEPUCTUYECKHUM CBOMCTBOM.
CranpapTHele 00O3HAYEHHUs YHCIOBBIX MHOXKecCTB. I[lycToe MHOMXECTBO M €ro
o0o3nauenue. [lonmuoxecTBo. OOBEIUHEHNE U TIEPECEUCHNE MHOKECTB, PA3HOCTh
MHOECTB.

WnmrocTpanyisi OTHOLIEHUA MEXAY MHOMKECTBAMH C IOMOIIBIO JUarpaMm
Oiinepa — BenHa.

DnemeHThl JTOTUKHU. [IOHITHE O PAaBHOCWIBHOCTH, CJIEIOBAHWH, YIIOTpEOIeHNE
JIOTUYECKUX CBS30K eClu..., MO..., 8 MOM U MOAbKO 8 MOM clyyae, JIOTHUYECKHUE
CBS3KH U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTHUU

Uctopuss ¢dopmupoBaHus TOHATHS YHCIA: HaTypajbHble dYHUCIA, JpoOH,
HEIOCTATOYHOCTh  PAllMOHAJBHBIX YHCEN JUISI TEOMETPUUECKUX U3MEPEHU,
uppanuoHaibHbie yncia. CTapuHHBIE CUCTEMBI 3anucu yucen. [pobu B BaBuione,
Erunte, Pume. OrtkpbiTHe paecsaTUuHbIX JpoOel. CTapuHHBIE CHCTEMBI MeEp.
Hecsatuunbie 1podu U MeTpuueckas cucreMa Mep. [losiBieHre oTpuniaTebHbIX YUCET
u Hyns. JI. Maraunkuid. JI. Ditnep.

3apoxaenue anreOpel B Henpax apudmetruxku. Ai-Xopesmu. Poxaenue
OykBeHHOM cumBojuku. II. depma, ®. Buer, P. Jlekapt. Mcropus Bompoca o
HaxOXJCHUU (POpMyJT KOpHEH anreOpandeckux ypaBHEHUM, HEpa3peliuMoCTh B
paaukanax ypaBHeHU# creneHu, oonbiuen yetblpéx. H. Tapranss, k. Kapaano, H.
X. Abensb, D. l'anya.

N3o6perenue MEeToaa KOOPAMHAT, ITO3BOJISIFOLLIETO MEPEBOAUTH
reoMeTpuyeckue 00beKkThl Ha s3bIKk anreopsl. P. Jlexkapt u II ®depma. [lpumepst
Pa3IMYHBIX CUCTEM KOOPAMHAT Ha MJIOCKOCTH.

3anmaua Jleonapno IIuzanckoro (®uboHayun) o Kposiukax, yucia OudboHayqm.
3amaya o0 maxMaTHOU JTIOCKE.

Hctopus Teopun BEPOSTHOCTEN: CTPAx0OBOE J1€J10, azapTHbIe Urpsel. I1. Gepma u
b. ITackanse. A. bepuymiu. A.H. Konmoropos.

2. TemaTu4yeckoe MJIAHHPOBaAHME



Pa3zpen

Koa-Bo
4acoB

TeMmbl

Koa-Bo
4acoB

OcHoBHbIE BU/IbI 1€SITE€IbHOCTH
o0yuawiuxcs (Ha ypoBHe
YHHUBEPCAJIBbHBIX y4eOHBIX

AeicTBUIA)

OcHoBH
ble
Hanpas-
JIEHUSIBO
cnuTa-
TeJbHOM
aesTeNb-
HOCTH

7 kjaacc

Bripaxxenus,
TOXECTBA,
YPaBHEHHUS

22

BripakeHus

(62}

[TpeobpaszoBanue
BBIPAKEHUN

KontponbsHas pabora
Nel

YpaBHEHHUST C OJHOM
TIEPEMEHHOU

CraTtucTuueckue
XAPaKTCPUCTUKHU

KoHnTtponbeHas pabota
Ne2

HaxomuTh 3Ha4eHMs] UHUCIIOBBIX
BBIPAXKEHUM, a TAK)KE BBIPAKCHUN
C MEPEMEHHBIMU IPU YKa3aHHBIX
3HAYEHUSX MePEMEHHBIX.
Hcnomp3oBaThk 3HAKH >, <, >, <
YUTaThb M COCTaBIATH JIBOMHBIC
HEPABEHCTBA.

BrimonusaTe npocTeiiime
npeoOpazoBaHus BBIPAKEHUI:
MPUBOJUTH OJOOHBIE CaraeMsbie,
pacKpbIBaTh CKOOKM B CyMMeE WU
Pa3HOCTH BBIPAKEHUH.

Pemate ypaBHeHus Buzma ax = b
IpU Pa3INyYHbIX 3HAYCHUSIXA U D,
a TaK)X€ HECJIO)KHbIE YpaBHEHHS,
CBOJISILUECS K HUM.
Ucnonp3oBath
YPaBHEHUNU
TEKCTOBBIX
MHTEPIIPETUPOBATh  PE3YJbTaT.
Hcnons3oBath IIpOCTENIINE
CTaTUCTUYECKUE XaPaKTEPUCTUKU
(cpennee apupMeTHUIecKoe,
pasmax, MoJa, MeAMaHa) JUIs
aHalM3a  psja  JaHHBIX B
HECJIO)KHBIX CUTYalIHsIX.

ammapar
peleHus
3ajad,

JUTSE

112,314,51
6,7,8

OyHKIUU

11

OyHKIMK U HX

rpaduku

Jluneninas QyHKIus

KoutponbHas pabdota
Ne3

Bbraucnate  3HaUCHUSIPYHKITUH,
3aJJaHHON  (OPMYIIOi1,COCTaBIATD
Tabnuupl 3HaueHui Gynkuuu. 1o
rpaduKyyHKIUN HaXOJUTb
3HA4YCHHE byHKIIIN o
M3BECTHOMY 3HAUEHUIO apryMeHTa
U peliaTh 0OpaTHYIO 3a/1a4y.

Crpouts rpaduku psIMON
MIPONOPLIUOHAIBHOCTH

WINHEHHON (YHKIMHU, ONHUCHIBATh
CBOMCTBA ITUX GyHKIHIHA.
IlonnMaTh, Kak BIMSIET 3HAK
ko3 dunreHTa k
HapacIoJIoKEeHHE B
KOOPJMHATHOM IUIOCKOCTH

rpadukadynkuuu y = kx, roe K #
0, KaK 3aBUCUT OT 3HayeHuii K u b

1121314151
6,7,8




B3aUMHOE pacnosoxeHune
rpaduKoB ABYX(yHKIUI BUaay =
kx+ b. WuTeprpeTHpoBath
rpaduKu pealIbHBIX
3aBUCHMOCTEH, OITMCHIBAEMBIX
dopmynamu Bugay = kX, rae K # 0
uy=kx+b.

CTernens C 11 CreneHp " ed Beraucnsates 3HaueHus Beipaxkenunii | 1,2,3,4,5,
HaTypab- CBOIiCTBA BUJA a”, TIe a —IIPOU3BOJIBHOE 6,7,8
HEIM ONBOWICHEL YKCII0, N — HATypaJbHOE YHUCIIO,
YCTHOM IHCBMEHHO, a TaKke ¢
HHoKa3aTeJIeM KonrponbHas pabora MIOMOIIIBIO KaJIbKYJISITOPA.
Ned dopmyMpoBaTh, 3alKMCHIBATH B
CHUMBOJINYECKON dopme u
000CHOBEIBATH CBOMCTBA CTEICHU
C HATYpaJbHBIM  ITOKA3aTEJICM.
[IpuMeHSTh CBOWMCTBA CTEICHHU
JUIS
peoOpa3oBaHus BBIPAKCHHIH.
BrimomaaTs
YMHO)KEHUEOJTHOYICHOB u
BO3BEJICHUC OJIHOYICHOB B
CTEIEHb.
Crpoutp Tpaduxn GyHKOHMA y =
x* u y = X3. Pemarsrpapudecku
yYpaBHEHHS
x2=kx+ b, x3= kx+ b, rze
k u b — HekoTOpbIC uHCTA.
Muoroujie- 17 CymMmmMa W pa3HOCTh 3amuceBaTh MHOTOYJICH B |1,234,5,
HEI MHOTOWICHOB CTaH/JAPTHOM BHJIC, ONPEICIAThH 6,7,8
CTCIICHh MHOTOUICHA. BBIMOIHATH
[IpousBenenue
CIIOXKCHHEH BBEIYHTAHUE
OHO9IICHA 1 MHOTOYJICHOB, YMHOYKCHUE
MHOI'OWJICHA OJHOYJIECHAHA  MHOTOYIEH U
KontponwsHas pabota MHOTOYJICHAa HAa  MHOTOYJICH.
No5 BBINOSMHATE  pa3iioKEeHHe MHOTO
TIpousBeeHe YJICHOB Ha MHOXKHUTEJIH,
UCTIOJB3YS BBEIHECEHHE
MHOTOHJICHOB MHOXHUTENSI 32 CKOOKH M CITOCOO
KourposbHast pabora IPYIITHPOBKH. [TpuMeHsTH
Ne6 JCHCTBUS C MHOTOUYICHAMH IPH
pelIeHrH Pa3HOOOpa3HbIX 3ajad,
B YaCTHOCTH TMPH  PEIICHUH
TEKCTOBBIX 33J1a4 C TTOMOIIIBIO
YPaBHEHUM.
dopMytbl 19 KBagpar cymMMBl U Jloka3eIBaTh cnpasexuBocTh | 1,2,3,4,5,
COKpaIiéH- KBaJpaT pa3HOCTH (opmyn. 6,78
HOTO Pa3zHocTh KkBagpaToB. COKPAILCHHOTOYMHOMKCHHUA,
MPUMEHSITh X B
YMHOKEHUS CyMma W pa3HOCTb [PEOGPa3OBAHAX
KY6OB [ETBIXBBIPKEHU T B

KonTponbHas pabota

MHOTI'OYJICHBI, a TaKXeE JJIA




No7 Pa3I0KEHUSIMHOT OWIICHOB Ha
[IpeobpasoBanue 6 MHOKHUTEIIN. Hcnonb3oBars
. pa3JInyYHbIC npeoOpa3oBaHuUs
ICJIBIX BBIPpAKCHHUHU o
EJIBIX BBIPOKCHUH MPH PEIICHUH
Konrposbhas pabora 1 YpaBHEHHIA, JI0Ka3aTeIbCTBE
Ne§ TOXKJICCTB, B 3a7a49ax Ha
JNeIMMOCTh, B BBIYHCIICHUU
3HA4YECHUI HEKOTOPBIX
BBIpOKCHU I c TTOMOIIIBIO
KaJIbKYJISITOpA.
Cucrema 16 JIunelinnie 5 Omnpenenarp, sBusgercs au mapa | 1,2,3,4,5,
TTHHEHHBIX YpaBHEHHSI C ABYMS yucen pelieHueM JTAHHOT'O 6,7,8
ypaBHeHI/II;'I MNCPCMCHHBIMHN W HX YPaBHCHUA ¢ HByI.\./M
nepeMeHHbIME. HaxoauTts myTém
CHCTEMBI nepebopa TEITbIC pelieHHs
Perienne CuCTEM 10 JMHEHHOTO ypaBHEHHSAC JBYMS
JIMHEMHBIX nepeMeHHbIMH. CTpouTh rpaduk
ypaBHEHUIA ypaBHeHusiax + by= ¢, taea # 0
KonrponsHast padora 1 mm b # 0 Pemam
No9 rpa(blimeCKHMcnoc0601vv1 CUCTEMBI
JVMHEWHBIX YpaBHEHHWH C JBYMs
[IEPEMEHHBIMH. [TpumeHSTH
croco0 TMOACTAaHOBKH W CITOCOO
CIIOKEHHUS TPH PEUICHUH CHCTEM
JUHEUHBIX YPAaBHEHUU C IByMs
IIEPEMEHHBIMH. Pemars
TEKCTOBBIC3a/Ia4uM, HCIOJb3ys B
KauecTBe anredpanvecKkoi
MOJICIM  CUCTEMY  YpPaBHCHUH.
WuTepnpeTupoBath  pe3yibTar,
MOJYYCHHBI  MPH  PEIICHUH
CHUCTEMBI.
IToBTOpEHUE 6 NTOroBblii 3a4éT 1 1,2,3,4,5,
6,7,8
Ntorosas 2
KOHTpOJIbHAs paboTa
8 kiracc
Panvonas- 23 | PanmoHanbHbIe 5 DopmympoBaTh ocrosHoe | 1,2,3,4,5,
HEIE I[p06I/I 1 X CBOMCTBA CBOMCTBO palMOHAILHONAPOOU H 6,7,8
npodu CymmMa u pa3HOCTH 6 HPHMEHATH ero e
. npeoOpa3oBaHus npobeil.
Jpobei BeInonHsATh CIIO’KEHHE,
KOHTPOHBHEUI pa60T 1 BEIUHTAHHE, YMHOKE€HHEU
Nel JIeJIeHHE PAIMOHATBHBIX JPOOei,
I[IpousBeeHue u 10 a TaK)Ke BO3BEIEHHE JpoOu B
yacTHOE Apobeit CTCNeHb. BBINOIHATE pa3IUYHbIC
npeoOpa3oBaHusl  paIllMOHATBHBIX
KOHTpOJILHaﬂ pa60Ta 1 BBIPAKEHH, JOKa3bIBaTh
No2 TOKIIECTBA.  3HATH  CBOMCTBA

k
byHKIIHN Yy = - e
k # 0, m ymerb cTpouTh ¢
rpadux. Hcnons3oBath




KOMITBIOTED ISl WCCIICTIOBAHHS
MOJIOKEHUs Tpaduka

B KOODJMHATHOW IUIOCKOCTH B
3aBUCUMOCTH OT K.

KBangpaTHbie 19 | JleiicTBUTEIbHBIC 2 HpuBoaunTs npumepsl | 1,2,3,4,5,
KOPHH yuca palMoOHAIBHBIX u 6,7,8
Apubmerneckuii 5 UppaIMOHAITEHBIX YHCe.
o Haxonuts 3HAYCHUS
KBa/IpATHBIN KOPCHB apu(METHIECKUXKBAIPATHBIX
CaoiicTBa 3 KOpHEH, UCIIOJIB3YS
apuPMETHIECKOTO MPUHEO0XOUMOCTUKATBKYIISTOP.
KBaI[paTHOFO KOprI I[OKEBBIB&TB TCOPEMBI O KOPHEC H3
KontponrsHas pabdota 1 TpOU3BCCHHA = Apobu,
[,2 a
NQ3 TOXOECTBO Vad = |a| ) ﬂ )
+
[IpumeHneHue 7 tNC
CRBOMCTR PUMEHSTh ux B
npeoOpa3oBaHUSIX  BBIPAXKEHUH.
apu(METHIECKOro OcBOOOXKIATHCSI oT
KBaJpaTHOI'oO KOPpHA MpPalOHAJIbHOCTH B
KontponrsHas pabota 1 y a
3HaMeHaTensIxApodeil  Buma —,
Ne4 Jb
a
N
BbIHOCHTE  MHOXHTENh  3a3HaK
KOPHSI U BHOCUTh MHOXXUTENb TOJT
3HAK KOPHSI.
Mcnonb30BaTh KBaJpaTHbIE KOPHU
JUTSL BBIPQKEHUSI TEPEMEHHBIX W3
TEOMETPUUYECKUX U (PUINYECKUX
dbopmy. CtpouTthb rpaduk
byHKIIN y:\/;y:\/;H
WTIOCTPUPOBATh Ha rpaduke eé
CBOIICTBA.
KBagpatHbie 21 KBanpatHoe 10 Pemarp kBampatHele ypaBHenwus. | 1,2,3,4,5,
ypaBHEHHUS ypaBHEHHE U  €ro Haxonuts noxoopomkopHu | 6,7,8
KOpHH KBaJ[paTHOTO ypaBHEHUS,
K 6 1 ucnoJp3ysteopemyBuera.
OHTPOJIbHAA paboTa HccnenoBaTh KBaJ[paTHBIC
Ne5 YpaBHECHHS 110 TUCKPUMHUHAHTY H
HpoOnbie 9 ko3 dunuenHTam. Pemats
PaLMOHANIBEHBIE JIpOOHBIEpallMOHATIbHBIE
ypaBHEHHUS YpaBHEHHUS, CBOJs  pEIICHHE
KoHTDONEHAS DaboTa 1 TaKUXYpPaBHEHUH K  PEIICHUIO
p p JTMHEUHBIX u KBaJ[PaTHBIX
Ne6 YpaBHEHUH C  TOCIEAYIOUIUM
UCKITIOYCHHEM
MMOCTOPOHHUXKOPHEH. Pemars
TEKCTOBBIC  3a/1ayM, HCIOIb3YS
KBaJpaTHbBIC u JIpOOHBIE
yYpaBHEHUSI.
Hepapencrtpa 20 | YucnoBsie 8 ®opmynupoBare u  pokassBate | 1,2,3,4,5,




HCpPpAaBCHCTBA MW HX

CBOMCTBaA YHUCIOBBIXHEPABCHCTB.

6,7,8

CBOIiCTBA Hcnons3oBars anmapar
KontponsHas pabota 1 HEPABCHCTE FUIAGTICHIH
MOTPEIIHOCTH u TOYHOCTH
Ne7 MPUOJIKEHUS.
HepaBeHCTBa c 10 Haxonuts repeceyeHne u
OJTHOW IIEPEMEHHOU U 00beANHEHHE MHOECTB,B
UX CUCTEMBI HJaCTHOCTHU YUCJIOBBIX
KourponeHas pabora | 1 | IPOMOKYIKOB.
Nog Pemarp nuHeiHbIE HEPABEHCTBA.
Pematp CHCTEMBLITHHEWHBIX
HEPAaBEHCTB, B TOM YHCIIE TaKUX,
KOTOPBIE3aIHCAHBI B BUJIC
JIBOMHBIX HEPABEHCTB.
Cremneds C 11 CrerieHb C  LEJBIM 6 3HaTh ompeneneHue W cpoiicTBa | 1,2,3,4,5,
LEJIBIM mokKazaTelieM H  ed CTEIIEHW C LENBIM IIOKa3aTeleM. 6,7,8
IOKA3aTeneM CBOICTRA [IpuMeHsITh CBOWMCTBA CTENEHU C
[eJTBIMIIOKAa3aTeNIeM npu
Koutponbhas padora 1 BBIIIOJIHCHUM  BBIYMCIICHUH |
Ne9 npeoOpa3oBaHUM BBIPAXKCHUH.
DJIEeMEHTHI 4 Hcnonp30BaTh  3amuch  YHCEINB
CTaTUCTUKHU CTaHJapTHOM BHUIC JUUIA
BBIDQKEHUS M COIOCTABIICHHS
pasmepoB 00BEKTOB,
JUTUTETFHOCTH MIPOIIECCOBB
OKPYXKArOIIeM MHUPE.
[TpuBOAUTH MIPUMEPHI
penpe3eHTaTUBHOU u
HEPETPE3eHTATUBHOM  BBIOOPKH.
N3BnekaTh nHpopmaIuio
M3Ta0NHUIL 4acToT "
OpPTaHW30BBIBATE MH(POPMAITHIOB
BUJIE TabIuUI 4acToT,
CTPOUTHUHTECPBATBHBIN PSII.
Hcnonb3oBath HarJsiAHOE
MPEJICTABJICHUE CTaTUCTUYECKOU
nH(popMaIuu B BHUJIE CTOIOYATHIX
u KPYTOBBIXIHArpamMMm,
TIOJIMTOHOB, TUCTOTPAMM.
[ToBTOpCHME 8 HToroBbiii 3a4éT 1 1,2,34,5,
6,7,8
Hrtoronas 2
KOHTpOJIbHas paboTa
9 kyacce
KBaaparnu- 22 OyHKINA U X 5 Breruncnsate 3Hauenus ¢yukouwm, | 1,2,3,4,5,
Has @YHKHHH CBOIICTBA 3aJJaHHOW (POPMYJIOH, a TaKKe 6,7,8
KBanparnsiit 4 ABYMA - TpEMA (I)OpMyﬂaMH;
. OnwuceiBaTh CcBOWMCTBA (HYHKIHMIA
TPEXHICH HAa OCHOBE UX TIpapuuecKoro
KontponsHas pabota 1 IPEACTABICHHSL.
Nel VHTEepIpeTUpOBAaTh rpaduku
KBaapatuuHas 8 peanbHbIX 3aBUCUMOCTEN.
IToka3biBaTh CXEMATHUYECKHU

byHKIUA U e




rpaduk

MOJIO)KEHUE Ha KOOPAWHATHOU

CrerieHHast QYHKITH. 3 [ITOCKOCTH Fpa(i’ZHKOB ‘byHKHHfI
Kopenn n-oi y= ax?, yzax™4n, y=(x-m).
Crpoutp  rTpaduk  (yHKIHH
CTCrCHI y=ax2+bx+C, yMeTh yKa3bIBaTh
KonTtposbHast padbora 1 KOOPIMHATEI BEPLIKHEI
Ne2 napabosibl, e och CHMMETPUH,
HaIpaBJIcHUE BETBEMN MapaboJIbl.
N3o06paxarh CXEMaTUYECKH
rpaduK QyHKIUH y=x"'C YETHBIM
1 HEYETHBIM n. [loHMMaTh CMBICIT
sarmmceit Buma Va,yVa u T. 1., rae
a — HeKoTopoe u9ucio. Mmers
IPEJCTABIICHHE O HAXOKICHUH
KOpHEH N-0ii CTENEHH C IIOMOIIBIO
KaJIBKYJISITOPA.
YpaBHeHUs U 16 YpaBHEeHUS ¢ OHOM 8 Pemiate  ypaBmenusa tpered wu | 1,2,3,4,5,
HEpaBEHCTBA IepPEMEHHOI 4eTBEPTOM CTENEHU C ITOMOIIBIO 6,7,8
C OJTHOM KonrpoinsHas pabora 1 PasTIOMCHILT  Ha  MHOMUTCI 1
. BBEJICHHE BCIIOMOTATEILHBIX
[IEpEMCHHON Ne3. HEPEMEHHBIX, B YaCTHOCTH
HCPaBCHCTBa c 6 pemarb OMKBaJIpaTHBIC
OJIHON NIEPEMEHHOM. ypaBHeHMs. Pemath  apoOHBIE
KoHTpobHas paboTa 1 paluoHaJbHbIE YPABHEHUS, CBOJIS
Nod MX K CNBIM  YPABHEHHAM  C
MIOCIIC TYFOTICH HPOBEPKOI
KOpHEH.
Pemate  HepaBeHCTBa  BTOpOU
CTETICHH, UCTIONB3Ys TpapuIecKue
npesncTaBieHus.  Mcnonp3oBarh
METO/l MHTEPBAJIOB UISl PEIICHUS
HECIIOKHBIX palMOHATBLHBIX
HEPABEHCTB.
VYpaBHeHus u 17 | YpaBHEHHE ¢ IByMS 12 Crpouts rpaduxu ypasmenuii c | 1,2,3,4,5,
HEpPABEHCTBA MEPEMEHHBIMU U UX ABYMA — TICPCMCHHBIMH Bl 678
¢ mByMSs: CHCTEMEI HPOCTEHIINX  ClOydasX, Korja
rpaQuKOM  SBJISETCA  TpsMasi,
nepeMeH- HepaBeHcTsa ¢ 4 napaGona, runep6ona,
HbIMH ABYM: IICPEMEHHBIMHA OKPYXXHOCTh. MCroib30BaTh UX
1 UX CUCTEMBI JUIsl  TpapUUecKoro  pernieHus
KontposbHast paborta 1 CHCTEM  YpaBHEHMH C  JBYMs

Neo5

MepEMEHHBIMHU.
Pemarp cnocoboM MOACTaHOBKH
CHCTEM JIBYX yYpaBHEHHH C ABYMS
MEPEMEHHBIMU, B KOTOPBIX OJHO
ypaBHEHUE TMEPBON CTENEHU, a
JIpyroe — BTOPOil CTEINEHH.

Pemnrate TEKCTOBEIE 3aJ1a4H,
UCIIONb3Ys B KauecTBe
anredpandecKo MOJCIH CUCTEMY
YpPAaBHEHUN BTOPOHM CTEIEHH C
JBYyMs  NE€PEMEHUM;  pelaTh
COCTaBJICHHYIO CHUCTEMY,




HMHTEPIPETUPOBATH PE3YNbTaT.
Apudmern- 15 | Apudmernaeckas 7 IIpumensTsh unaexcuele | 1,2,3,4,5,
yeckasi U TIPOrpecCHs 0003HaueHus z[m{ YJIEHOB 6,7,8
reoOMeTpHU- KonTponbhas pabota 1 ﬁOCHeHOBaTeHBHOCTeH'
PUBOJIUTH TMPUMEPHl  3aJaHUS
HecKai Ne6 noclieaoBarenbHoCTel popmymnoin
Hporpeccunn I'eomeTpuyeckast 6 N-ro uieHa W PEKYPPEHTHOM
Iporpeccus bopMyITOii.
KoHTponbHas paboTa 1 BreiBonuth GopMyinel N-ro uiieHa
No7 apnq)MeTquCKovﬁ MPOTPECCU |
reOMeTpUUYECKOI MIPOrpeccuH,
CyMMBI  TEpPBBIX N  YJICHOB
apudmernyeckoit u
r€OMETPUYECKON IIPOTPECCUH,
pemiathb 3a/1a4uu c
UCIIOJIb30BaHUEM 3TUX (HOPMYIL.
Jloka3bpIBaTh XapaKTePUCTUUYECKOE
CBOWCTBO  apu(METHUYECKOU H
FeOMETPUYECKON MPOTrPECCH.
J1eMEeHTEI 13 J1eMEeHTBI o) BrimomsuTs nepedop Bcex | 1,2,3,4,5,
KOMOMHATO- KOM6I/IHaT0pI/IKI/I BOSMO)IiHLIX BapUaHTOB  JUIs 6,7,8
PHUKHU U HauanbHble cBeeHUs 3 fepecteta 0bbeKToB 1
KOMOHMHAIIHA. [IpumensTH
TCOpHUH U3 TCOpHH . IPaBUIIO KOMOHMHATOPHOTO
BCPOATHOC- BCPOATHOCTCHU YMHOXKEHHUSI.
TEH KoHnTtponbHas pabota 1 Pacrnio3naBars 3a1a49n Ha
No7 BBIUHCIICHHE qrcna
MEPECTAHOBOK,  COYETAHUU U
MPUMEHSITh COOTBETCTBYIOIIUE
(bopMyIIBI.
BelyncnaTe 4acToTy Ciy4alHOIo
COOBITHSL. O1eHUBaTH
BEPOATHOCTH CIIy4aifHOTO
COOBITHSI C TIOMOIIBIO YacTOTHI,
YCTaHOBJIECHHON ONBITHBIM ITYTEM.
Haxonutb BEPOSITHOCTH
CIIy9aifHOTO COOBITHSI Ha OCHOBE
KJIACCHYECKOTO oTpeeneHus
BEPOSITHOCTH. [TpuBoaNTH
MPUMEPBI JIOCTOBEPHBIX u
HEBO3MOKHBIX COOBITHIA.
[ToBTOpCHME 19 Hrorosas 2 1,2,3,4,5,
KOHTpOJIbHAsl paboTa 6,78
COI'JTACOBAHO COT'JIACOBAHO
[Tporokoin 3aceqaHusi METOAHMYECKOTO
00BEeIMHEHUSI

yuuTenei Gru3nKo-mMareMaTHYecKuX
U €CTECTBEHHBIX HAYK
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