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HNOACHUTEJIbBHASA 3AIINCKA

Hacrosimas pabowas mnporpamMma pa3paboTaHa B COOTBETCTBUM C OCHOBHBIMHU MOJIOKEHHSIMHU
@enepanbHOTO  TOCYJAPCTBEHHOTO  00pa3oBaTEIbHOTO CTAaHAApTa OCHOBHOTO o0mero oOpa3oBaHus,
IUTAHUPYEMBIMH  PE3yJbTaTaMUd OCHOBHOTO 00Imero oOpa3oBaHusi 1o anredpe, TpeOOBaHUSMH OCHOBHOM
oOpazoBartensHol mporpaMmmel MKOY «OOIl», a.llonbopku M opueHTHpoBaHa Ha pPabOTy MO ydeOHO-
METOANYECKOMY KOMIUIEKTY:

ona 7 Kaacca:

1.Anrebpa. 7 wmacc: yueO.mis oOmieoOpaszoBar. yupeknenuit /HO.H.MakaperaeB, H.I'.Mwunmioxk,
K.W.Hemkos, C.b.CyBoposa/ nox pegakuueit C.A.TensikoBckoro. - M.: «IIpocBemeHue».

2.Anrebpa. Jlmmaktudeckue marepuainsl. 7 kimacce /B.M.JKoxos, FO.H.MaxkapsraeB, H.I'.Munmiok / M:
[Ipocsemenue.

3.Pabouas terpaap. Anrebpa. 7 kiacc. /H.I'.Munmiok, U.C.11InbikoBa. - M.: «IIpocBemienuey.

4.Anre6pa. Temaruueckue tectol. 7 kiace. /FO.I1. Jyaaunsin, B.JI.Kponrays. - M.: «IIpocBemenney.

ona 8 Knacca:

1.Anrebpa. 8 xmacc: yudeO.yist oOmieobpaszoar. yupexnenuin /FO.H.MaxkaperueB, H.I'.Mwunmox,
K.N.Hemxkos, C.b.CyBopoBa/ nox penaxiueit C.A.TensikoBckoro. - M.: «IIpocemienue».

2.Anrebpa. unaktudyeckue marepuansl. 8 kimacc /B.M.Koxos, KO.H.Makapsrues, H.I'.Munmtox / M:
[Ipocsemenue.

3.Pabouas terpans. Anredpa. 8 knacce. /H.I'.Munmrok, U.C.11neixoBa. - M.: «lIpocBemnienue».

4.Anre6pa. Temarnueckue tectol. 8 kiace. /FO.I1. yaaums, B.JI.Kponrays. - M.: «IIpocBemenney.

ona 9 Knacca:

1.Anrebpa. 9 xmacc: yueO.yist oGmieobpaszoBar. yupexnaenuin /FO.H.Maxkaperue, H.I'.Mwunmrox,
K.1.Hemkog, C.b.CyBoposa/ moxa penakuueit C.A.TenmskoBckoro. - M.: «IIpocserienuey.

2.Anreb6pa. lunaktuueckue matepuainsl. 9 kmace /HO.H.Makaperues, H.I'.Munmtok, JI.b.Kpaitnea / M:
[IpocBenienue.

3.Pabouas terpaap. Anredpa. 9 kiace. /H.I'.Munmtok, N.C.11InbikoBa. - M.: «IIpocBemienuey.

4.Anre6pa. Temarnueckue tectol. 9 kinace. /FO.I1. [lynauneia, B.JI.Kponrays. - M.: «IIpocBemienney.

N3yuenue anredpsl B 7-9 kilaccax HampaBleHO HA JOCTH)KEHHE CIEIYIOIIUX LIeTei:

- OBJIAJICHHE CHCTEMON MaTeMaTUYeCKUX 3HAHUN U yMEHUN, HEOOXOOUMBIX Uil MPUMEHEHUs B
MPAKTUYECKON JESITENbHOCTU, U3yYEHUSI CMEXHBIX TUCHUIUINH, TPOAOLKEHU 00pa3oBaHus;

- MHTEJUIEKTYyallbHOE pa3BUTHE, (OPMHUPOBAHUE KayeCTB JIMYHOCTH, HEOOXOJMMBIX YEIOBEKY s
MOJIHOIICHHON KM3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh U TOYHOCTb MBICIH, KPUTHYHOCTb MBIIIJICHHUS,
UHTYUIUS, JIOTUYECKOE MBIIUICHHE, DSJIEMEHTBhl aITOPUTMUYECKOW  KyJIbTYphl, IPOCTPAHCTBEHHBIX
MIPEJICTaBJICHU, CIOCOOHOCTH K MTPEOA0ICHHUIO TPYJHOCTEH;

- (hopmupoBaHue IpeaCTaBICHUN 00 UIESIX U METO/IaX MAaTEMAaTHKU KaK YHHUBEPCAJIbHOTO s3bIKa HAYKU
U TEXHUKHU, CPEJICTBA MOJICTTMPOBAHMUSI SIBJICHUN U MTPOLIECCOB;

- BOCIHTAaHUE KyJIbTYpbl JHYHOCTH, OTHOIICHHMS K MaTeMaTHKE KaK YacTd OOIIedeIOBeuecKoit
KYJIBTYpbI, IOHUMaHUE 3HAYMMOCTH MaTeMaTUKH JJIsl HAyYHO-TEXHUYECKOTo Iporpecca.

B xoJie ocBoeHus cofepkaHus MpeaMeTa ydaliiuecs moaydarT BO3MOKHOCTh:

- Pa3BUTHh NPEICTABJICHUS O YHCIE M POJIM BBHIYMCICHUN B UEIOBEYECKOM MpakTUKe; cPopMUPOBATH
MPAKTUYECKUE HABBIKM BBIMOJIHEHUS YCTHBIX, MHCHMEHHBIX, WHCTPYMEHTAJIbHBIX BBIYMCICHHUH, pPa3BHUThH
BBIYHCIUTENBHYIO KYIBTYPY;

- OBJIQJIETh CUMBOJHMYECKHUM SI3BIKOM anreOpbl, BBIPa0OTaTh (hOpPMaIbHO-OMEPATUBHEIE alreOpanyecKue
YMEHHUS U HAYYUTHCS IPUMEHSATh WX K PEIICHUIO MaTEMaTHYEeCKUX M HEeMaTeMaTHYeCKHUX 3a]1a4;

- U3y4UTh CBOMCTBA M TpadUKU AIEMEHTAPHBIX (YHKIIMA, HAYYUTHCS HUCIOJIB30BaTh (PYHKIIMOHAIBHO-



rpaduUecKue MpeACTaBICHUS sl ONIMCAHUS M aHAJIN3a PEaTbHbBIX 3aBUCMOCTEH;

- Pa3BUTh MPOCTPAHCTBEHHBIE MPEICTABICHHUS U M300pa3UTEIIbHBIE YMEHHUS, OCBOMTH OCHOBHBIE (DaKTHI
¥ METO/Ibl IJTAHUMETPUH, TO3HAKOMUTHCS C POCTEHIIMMU MPOCTPAHCTBEHHBIMU TEJIAMH U UX CBOWCTBAMH;

- MOJIyYUTh MPEJCTABICHHUS O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHPE U O PA3IUUHBIX
crnioco0ax ux u3y4eHus, 00 0COOEHHOCTSIX BBIBOIOB M IIPOTHO30B, HOCAIINX BEPOSITHOCTHBINA XapaKTep;

- Pa3BUTH JOTMYECKOE MBIIUICHHE U PEUb - YMEHHS JIOTUYECKH OOOCHOBBIBATH CYXKJICHHS, TPOBOJAUTH
HECJIO’)KHBIE CHCTEMAaTH3allii, MPHUBOJUTH NPUMEPHl M KOHTPIPUMEPHI, WCIOJIb30BaTh PA3IHYHBIC S3BIKH
MaTeMAaTUKH (CIIOBECHBIH, CHMBOJIMYECKUH, TpapuIecKuii) Ui WIUTIOCTPALIUH, HHTEPIPETAINH, apTyMEHTAIHH
U JIOKa3aTeNIbCTBA,

- chopMHUpOBaTh NPEACTABICHHUA OO0 HM3y4aeMbIX MOHATHUAX W METOJaX KaKk BaXHEUIIMX CPENCTBax
MaTEeMaTHYEeCKOTO MOICIHPOBAHUS PEATBHBIX IMPOLIECCOB U SIBICHUH.

Cornacno yue6HoMy tuiany MKOVY «OOIll», a.Ilonbopku Ha Tekymuil y4eOHBIM TroJ Ha HU3ydeHHE
anredpsl B 7,8 Kitaccax oTBOIUTCS MO 4 yueOHBIX yaca B HE/IEN0, B 9 kiacce 3 yaca B HEZEIIIO.

CormnacHo TOJ0BOMY KajeHAapHOMY ydeOHoMmy Tpaduky paborst MKOY «OOIly», n.Ilogbopku Ha
TEKYIIUH yueOHBIN roJ1 KOJIMYECTBO yUeOHbIX Hezlenb B 7, 8 kinaccax no 35, B 9 kiacce 34.

KonmnuectBo yueOHBIX yacoB B 7, 8 kiaccax no anredpe B roa o 140, B 9 kimacce 102.

KonudecTBo y4eOHBIX 4acoB 10 anredpe 3a rmeproj ooydeHus B 7-9 kimaccax - 382.

B 7-9 knaccax 00y4aroTcst A€TH C OTpaHUYEHHBIMU BO3MOXHOCTSAMU 310poBbst (OB3). [lannas pabouast
mporpamMma To TMPEeaIMETy MOKET HCIIOJB30BaThCA ISl ITOH KaTeropuu OOy4aromHUXcs, B 3aBUCHMOCTH OT
PEKOMEHIANK I[EHTPATBHON TCHXOJIOTO — MEAWKO — TIeNarOorTM4ecKOi KOMHCCHHM ¥ WHAWBUIYATBHBIX
0COOEHHOCTEHN 00yUJaroIIeTOCs.

IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI YYEBHOI'O IPEAMETA

[Iporpamma oOecrieyrBaeT JOCTIKCHHE CIEAYIOIIUX PE3YyJIbTaTOB OCBOSHHS 00pa30BaTENbHOM
MpOrpaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHUs:

JUYHOCIHbLE:

1) chopMHPOBAHHOCTH, OTBETCTBEHHOTO OTHOIICHHWS K YYEHHIO, TOTOBHOCTH M CIHOCOOHOCTH
o0yJarmuxcss K CaMOpPa3BUTHIO W CaMOOOpPa30BAaHHMIO HA OCHOBE MOTHBAIMM K OOYYCHHIO WM IO3HAHHIO,
BBIOOpY JanpHEHImero ooOpa3oBaHus Ha 0a3e OPHEHTUPOBKM B Mupe Tmpodeccuii u mpodeccHnOHATBHBIX
NPEINOYTCHUH, OCO3HAHHOMY MOCTPOCHHUIO HWHAWBHIYaTbHOH 0O0pa30BaTEIbHON TPACKTOPHUH C YYETOM
YCTOMYMBBIX TIO3HABATEIILHBIX HHTEPECOB;

2) chOpPMHPOBAHHOCTh IIEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKH,

3) chOpMHPOBAHHOCTh KOMMYHHKATHBHONH KOMIIETCHTHOCTH B OOIICHHM W COTPYAHUYECTBE CO
CBEpCTHHKAMHM, CTApIIMMH W MIAIIIUMH, B 00pa3oBaTelbHOM, OOLIECTBEHHO IOJIE3HOW, Yy4eOHO-
HCCIIEI0OBATEIILCKOM, TBOPUECKOH U IPYTHX BUJIAX JCATEIBHOCTH,

4) yMeHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIIM B YCTHOW W NMUCHMEHHOW PEYH, TIOHHUMATh
CMBICJI TIOCTABJICHHOMW 3a/1a4M, BEICTPAUBATh apT'YMEHTAIIUIO, IPUBOAUTH IPUMEPBI U KOHTPIIPHUMEPHI;

5) mpencTaBieHHe O MaTeMaTHYeCKOW Hayke Kak cdepe 4emoBeYeCKOW AesTeNbHOCTH, 00 3Tamax eé
pa3BUTHS, O €€ 3HAYUMOCTH JJIsl Pa3BUTHUS [IUBIIIN3AIINH;

6) KpUTHYHOCTH MBIIUICHUS, yMEHHE pAaclO3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS,
OTIINYATh THIOTE3Y OT (aKTa;

7) KpeaTUBHOCThH MBIILICHUS, MHUIIMATHBA, HAXOAYMBOCTh, AKTUBHOCTh MPU PEIICHUH aNreOpanvdecKux
3azay;

8) yMeHue KOHTPOJIUPOBATH MPOLIECC U PE3yabTaT Y4eOHONH MaTeMaTUYECKOM IeATETbHOCTH;



9) cmocoOHOCTh K HMOIMOHAIBHOMY BOCIPHATHIO MaTeMaTHMYeCKHMX OOBEKTOB, 3ajad, pElICHUH,
pacCyXICHHU.

Memanpeomemuule:

1) yMeHHe caMOCTOSATENbHO IUIAHUPOBATH AlbTEPHATUBHBIE IYTH JOCTMXKEHMs LEJE€H, OCO3HAHHO
BbIOMpaTh Hanbosee 3PPEeKTUBHBIE CIOCOOBI peIIeH s yUeOHBIX U TIO3HABATENIbHBIX 3a]1a4;

2) yMEHHE OCYIIECTBIATh KOHTPOJIb 110 PE3YNbTATY U MO CIIOCO0Y AEHCTBUS HAa YPOBHE IIPOU3BOJIBHOTO
BHUMAHUS U BHOCUTb HEOOXOIUMbIE KOPPEKTUBBI;

3) yMeHHe aJleKBaTHO OIICHWBATh MPABHWJIBHOCTh WIJIM OIIMOOYHOCThH BBHIMIOJIHEHHs Y9eOHOH 3amauu, eé
00BEKTHBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ pelICHUS;

4) O0cCO3HAaHHOE BIJIAJICHHE JIOTUYECKUMHU JEHCTBUSMHU OIpEAETCHUs] NOHSTUH, 00001IeHu s,
YCTAHOBJICHUS aHAJOTHH, KIACCU(PHUKAIMA HAa OCHOBE CaMOCTOSTEIHHOTO BHIOOpAa OCHOBAaHUI M KPUTEPHEB,
YCTaHOBJIEHHUS POJOBUIOBBIX CBS3EH;

5) yMmeHHMe YCTaHaBJIMBaThb NPUYUHHO-CJIEICTBEHHBIE CBSI3U; CTPOUTH JIOTMUECKOE pacCyKICHUE,
YMO3aKI04eHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJIBI;

6) yMeHHe co3JaBaTh, IPUMEHATh U MPeoOpa30BbIBaTh 3HAKOBO CHUMBOJIMYECKUE CPEACTBA, MOJEIU U
CXEMBI JUIsl pelieHus yaeOHBIX U MO3HABaTEIbHBIX 33a4;

7) yMeHHE OpraHH30BBIBATH Y4€OHOE COTPYJHHYECTBO M COBMECTHYIO NIEATENBHOCTh C YUYHUTEIEM U
CBEPCTHHUKAMM: OMPENENSITh LIeIH, pacrpeaeneHne QyHKIUA U posiei y4acTHUKOB, B3aUMOJIEHCTBUE U 00IIMe
crocoObl paboThl; yMEHHE paboTaTh B TPyIIe: HAXOAUTH OOIIee pellieHre U pa3peiiaTh KOH(GIUKTH Ha OCHOBE
COTJIacCOBaHUS MO3WLMK M yd€Ta HHTEPECOB; ciaymaTh NapTHEpa; (OpMyIUpOBaTh, apryMEHTHPOBATh W
OTCTanuBaTh CBOE MHCHHUE;

8) chopmMupoBaHHOCTH Y4€OHON M OOIIETIOIB30BATETFCKOM KOMIIETEHTHOCTH B 00JIACTH M CTIOIH30BAHUS
MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TexHoyIoTHid (MK T-koMIIeTeHTHOCTH);

9) nepBoHauaNbHbIE MPEACTaBICHUSA 00 UAEAX U O METOJIaX MAaTEMATUKU Kak 00 YHUBEPCAIbHOM SI3bIKE
HayKU U TEXHUKH, O CPEJCTBE MOJICIIMPOBAHUS SIBICHUH U IPOLIECCOB;

10) ymeHue BHIETb MaT€MaTHYECKyIO 3aJady B KOHTEKCTe NpOOJIEMHON CcHUTyaluu B JpPYyrux
IUCLUIUIMHAX, B OKPYXKAIOLIEH KU3HU;

11) ymeHue HaxoOMTh B pa3IM4YHBIX MCTOYHMKAX HWHGOpMAIMIO, HEOOXOAMMYIO JUIsl pELIeHUs
MaTeMaTU4YeCKuX IpodsieM, W NpPeACTaBIsATh €€ B MOHATHOM (opMe; NpUHUMATh pPEUIeHHE B YCIOBHIX
HETIOJHOM U M30BITOYHOM, TOUHOUM M BEPOSATHOCTHON MH(POPMAIINH;

12) ymeHHe MOHUMATh U HUCHOJb30BATh MAaTEMATUYECKUE CPEJCTBA HAIIATHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) sl UIUTIOCTPALMU, HHTEpIpETallluy, apryMEHTaL|H;

13) ymeHue BbLABMraTh I'MIIOTE3bl IPU PEIIEHUM YYEOHBIX 3ajay M MOHMMaThb HEOOXOAMMOCTb HX
IIPOBEPKH;

14) ymeHue NpUMEHSTh MHIYKTUBHBIE M JEAYKTUBHBIE CIIOCOOBI pacCyXAEHUM, BUAETh pa3iIMyHbIC
CTpaTeruu peleHus 3a1au;

15) moHrMaHUe CYIIHOCTH aIrOPUTMHUYECKUX MPEIINUCAHUN M YMEHUE JeHCTBOBAaTh B COOTBETCTBUU C
IPEUI0KEHHBIM AJITOPUTMOM;

16) ymeHHe caMOCTOSITENIbHO CTaBUTh 1I€JIM, BEIOUPATh U CO3/1aBaTh aITOPUTMBI JJIS PELISHUs yU4eOHbIX
MaTeMaTH4YeCKUX Mpooiiem;

17) yMmMeHHMe MJIaHMPOBATH W OCYIIECTBIIATh JESITEIbHOCTb, HAINPABICHHYIO Ha peIICHHEe 3a7ay
HCCIIEIOBATENIBCKOIO XapakTepa.

npeomemmnboie:

1) ymeHue paboTaTh C MaTEeMaTHYECKHMM TEKCTOM (CTPYKTYpHpPOBaHHWE, W3BJICYCHHUE HEOOXOIUMOIt
uHpOpMalMK), TOYHO W TPAMOTHO BBIPAXATh CBOM MBICAM B YCTHOM M NUCbMEHHOW peyH, MPUMEHsS
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MaTEMaTUYECKYI0 TEPMHUHOJIOTHIO U CHMBOJIMKY, UCIIOJIb30BaTh PA3JINYHBIE SI3BIKM MAaTEMAaTHKHU (CJIOBECHBIM,
CHUMBOJIMUECKHH, Tpaduueckuii), OOOCHOBBIBATh CYKICHHUS, NPOBOIUTH KIacCU(UKAIUIO, JIOKA3bIBATh
MaTeMaTHYECKHUE YTBEPKIACHMUS,

2) BiageHue 0a30BbIM TOHATHUMHBIM anlapaToM: HWMETh MPEACTABIEHHE O 4YHUCIE, BIaJCHHE
CHMBOJIBHBIM SI3IKOM aJreOphl,3HaHUE 3JEMEHTApHBIX (YHKIMOHAIBHBIX 3aBUCHUMOCTEH, (popMupoBaHHEe
NPEJCTAaBICHUNA O CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B pEalbHOM MHUpPE M O PAa3JIMYHBIX CIIOco0ax MX
U3y4eHHUs, 00 0COOEHHOCTSX BBIBOJIOB U MPOTHO30B, HOCSIIMX BEPOSTHOCTHBIN Xapakrep;

3) yMeHue BBINOJIHATH ajreOpanyeckue NpeoOpa3oBaHUsl palMOHAIBHBIX BBIPAXKEHUHM, MPUMEHITh UX
JUIS pellieHus] y4eOHbIX MaTeMaTUUECKHX 3ajad U 3ajjay, BOZHUKAIOIIKUX B CMEKHBIX Y4€OHBIX IPEIMETAX;

4) yMeHHE TOJB30BAThCS MaTeMaTHUYECKUMH (HOpMYyJIaMH U CaMOCTOSITEIBHO COCTaBISITH (DOPMYJIBI
3aBHCUMOCTEH MEX/1y BETMYMHAMH HAa OCHOBE 00O0OIIEHUS YaCTHBIX CIIy4aeB M SKCIICPUMEHTA;

5) yMeHue peliaTth JMHENHHbIE U KBAJpAaTHbIE YpaBHEHUS U HEPaBEHCTBA, a TAKXKe NMPUBOJUMBIE K HUM
YpaBHEHUS, HEPABEHCTBA, CUCTEMBbI; IPUMEHATh TpapUuecKue MpeiCTaBICHMs I PELIEHUS U UCCIIEOBaHU
YpaBHEHUH, HEPABEHCTB, CUCTEM;

MIPUMEHSTH MOTYyYE€HHbIE YMEHUS 711 peIeHUS 3aa4 U3 MaTEMaTHUKH, CMEXHBIX MPEAMETOB, IPAKTUKHY;

6) oBiageHHEe CHUCTEeMOM (YHKIMOHAIbHBIX MOHATUHM, (YHKIHOHAIBHBIM SI3bIKOM M CHMBOJIMKOM,
YMEHHE CTPOUThH rpapuKu (YHKUUN, ONMUCHIBATh UX CBOMCTBA, MCIOJIB30BaTh (PYHKUHMOHAIBbHO-Tpaduyeckue
MIpEJICTaBICHUS TSl ONTMCAHUS U aHaIM3a MaTeMAaTHYEeCKHUX 3aJ]a4 U peasibHbIX 3aBUCUMOCTEH;

7) oBianeHue OCHOBHBIMM CIOCOOAMU MPEJICTABICHUS M aHAIM3a CTATUCTUYECKUX JTaHHBIX; YMEHHE
pelaTh 3a/1a4d Ha HaX0K/IEHHUE YaCTOThI U BEPOSITHOCTHU CITy4allHBIX COOBITUI;

8) yMeHHEe MPUMEHATh U3yYeHHbIE MOHATHS, PE3YIbTaThl U METObI MIPHU PELICHUH 3aJa4 U3 Pa3IMuHbIX
pa3zenoB Kypca, B TOM 4MCIE 3a/ad, HE CBOJIALIMXCA K HEMOCPEJACTBEHHOMY IMPUMEHEHHIO W3BECTHBIX
aJITOPUTMOB.

PAIJMOHAJIBHBIE YN CJIA

BhInyCKHMK Hay4YUTCS:

1) noHUMaTh 0COOEHHOCTH JIECSITUYHON CUCTEMBbI CUMCIICHMS,

2) BnasieTh MOHATUSAMH, CBA3AHHBIMU C JIEJIMMOCTBIO HATYPAJIbHBIX YUCEIT;

3) BbIpaXaTh YMCIIa B 3KBUBAJIEHTHBIX (hopmMax, BbIOMpas HauOoJjiee MOAXOJAIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOU CUTyaluu;

4) cpaBHUBATh U YHOPAA0YMBATH PALMOHAIBHBIE YNCIIA;

5) BBINOJNHATH BBIYMCIECHHUS C PAlMOHAIBHBIMU YHCIAMH, COYETas YCTHblE M IUCbMEHHBbIE MPUEMBI
BBIYMCIICHUH, IPUMEHSTH KaJIbKYJIATOD;

6) MCIIOJIb30BaTh MOHATUS U YMEHMS, CBSI3aHHbIE C MPONOPLUOHATIBHOCTBIO BEIMYMH, MPOLIEHTAMU B
XOJ€ pELIeHUs MAaTeMaTH4YeCKUX 3aJad M 3aJa4 M3 CMEXKHBIX IIPEIMETOB, BBIIOJHATE HECIOXKHbBIC
IIPAKTUYECKHUE PACUETHI.

BBINyCKHHK MOJyYUT BO3MOKHOCTD:

7) HO3HAaKOMHTbCS C MMO3ULIMOHHBIMU CUCTEMAMHU CUMCIICHHS ¢ OCHOBAHUSAMU, OTIMYHBIMHU OT 10;

8) yriayOouTh U pa3BUTh MPEACTABICHUS O HATypaJlbHBIX YUCIIAX U CBOWCTBAX JAEIMMOCTH;

9) HayuMTbCS MCIOJIB30BAaTh MPUEMBI, PAlMOHAIU3UPYIOIIME BBIYMCIEHUS, MPUOOPECTH MPHUBBIUKY
KOHTPOJIUPOBATh BBIUMCIICHHS, BEIOMPAst OIXOIAIMN Il CUTYAI[H CIIOCO0.

JIEHCTBUTEJIbHBIE YHUCJIA

BhInycKHUK Hay4YUTCS:

1) ucrnonb30BaTh HaYaIbHBIE MPEICTABIECHUS O MHOXKECTBE IEHCTBUTEIBHBIX YHCET;

2) BHa/ieTh MOHATHEM KBAIPATHOTO KOPHS, IPUMEHSTDH €r0 B BHIYHUCIICHUSX.

BBINyCKHHK MOJTyYUT BO3MOKHOCTD:



3) pa3BUTH IPEICTABIECHNUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX 10 IEHCTBUTENIbHBIX YUCE;
O pOJIX BBIYUCJICHUI B YEJIOBEYECKOU ITPAKTHUKE;

4) pa3BuTh U YriayOuTh 3HAHUS O JECATHUYHOM 3alMCH JEHCTBUTENBHBIX 4ucel (IEpUOAUYECKUE U
HenepuouuecKue apoon).

H3MEPEHUA, IPUBJIMPKEHUA, OLJEHKH

BoInyckHUK Hay4duTes:

1) wucnosb30BaTh B XOJ€ pELIEHUS 3ajady dJIEMEHTapHble NPEJCTABJICHUS, CBA3aHHBIE C
npUOIMKEHHBPIMYA 3HAYCHUSIMH BEJTMYNH.

BbInyCKHHK TOJIyYUT BO3MOKHOCTD:

2) TOHATh, YTO YHUCIIOBBIE JAaHHBIE, KOTOPbIE HCIOJB3YIOTCS JJIs XapaKTEPUCTHUKU OOBEKTOB
OKPYXXAIOIIEro MHpA, SBISIOTCS MPEUMYIIECTBEHHO NPUOMIKEHHBIMU, YTO 10 3allUCH MPUOIMKEHHBIX
3HAYEHUH, coiepKaluxcs B UH(QOPMAIIMOHHBIX HCTOYHHUKAX, MOXKHO CYJUTh O MOTPEUIHOCTH NPUOINKEHUS;

3) HOHATH, YTO MOTPEIIHOCTh pe3yJbTaTa BBIYMCIEHUHN JOJDKHA ObITh COM3MEPUMA C MOIPEHIHOCTHIO
HCXOJHBIX JTAHHBIX.

AJITEBPAUYECKHUE BBIPA’KEHUA

BrinyckHUK Hay4qUTCS:

1) BiageTb TNOHATHUAMHU «TOXKAECTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHHE», pellaTh 3ajayH,
coJiepskaiue OyKBeHHbIE JaHHbIE; padoTaTh ¢ GopMyIamu;

2) BBINOJHATH MpeoOpa3oBaHUS BBIPAKEHUH, COJEpXKAIIMX CTENEHH C LEeNbIMU MOKa3aTelsIMH U
KBaJIpaTHbIE KOPHU;

3) BBINOJHATH TOXIECTBEHHbIE MPEOOpPa30BaHUs PAlMOHAIBHBIX BBIPAKEHUNH HAa OCHOBE TPaBUII
JeMCTBUI HaJl MHOTOYWIEHAMH U anredpandeckuMu Ipo0smMu;

4) BBINOJIHATH Pa3I0KEHNE MHOTOYJICHOB HA MHOXHTEIIH.

BBINyCKHMK MOJyYUT BO3MOKHOCTB:

5) HayduThCsl BBINOJHATH MHOIOIIArOBbIE IPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAKEHUH, MPUMEHSS
IUPOKUH HAOOP CIOCO00B

1 IPUEMOB;

6) NPUMEHATh TOXKJIECTBEHHBIE MpPeoOpa3oBaHMs AJS PEIIEHUs 3a/ad U3 pa3IMyHbIX Pa3liesioB Kypca
(HarmpuMep, U1 HaXOXAECHUS HauOOJIbIIEro/HauMEeHbILEro 3HaU€HHs! BBIPAKECHNU).

YPABHEHUA

BbInycKHUMK Hay4YUTCS:

1) pemarb OCHOBHbIE BHJbl PALMOHATIBHBIX YPaBHEHUH C OJHOM IEPEeMEHHOM, CHUCTEMBI JBYX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU;

2) NoHUMAaTh YpaBHEHHE KaK Ba)KHEHIIYH0 MaTeMaTH4YeCKyl0 MOJENb JUIsl OMMCAHUS U H3Y4eHUs
pa3sHOOOpa3HbIX peaIbHbIX CUTYallUi, peIIaTh TEKCTOBBIE 33/1a41 alIredpanyeckuM MeTOI0M;

3) npuMeHsATh rpaduyeckue MpeacTaBIeHus Ui UCCIEIOBAHUs YPaBHEHUM, UCCIeI0BAaHUS U pEILCHHS
CUCTEM YPAaBHEHHUU C ABYMs IEPEMEHHBIMHU.

BBINyCKHHK MOJyYUT BO3MOKHOCTD:

4) oBiazeTh cCHeUMATbHBIMM HpUEMAMM pElIeHHs YpaBHEHUH U CHCTEM YpaBHEHHH; YyBEpEeHHO
IPUMEHATH alnapar ypaBHEHMH Ul pelleHUs] Pa3HOOOpa3HBIX 3a7ad M3 MAaTEeMAaTUKH, CMEKHBIX MPEIMETOB,
IIPAKTHKH;

5) npumeHsTh rpaduyeckue MpeaCTaBICHUs JUIS HMCCIEIOBaHUS ypaBHEHUH, CHUCTEM YpaBHEHHH,
coJiepKalux OyKBeHHbIE KOI(D(DUIIMEHTHI.

HEPABEHCTBA

BbInycKHUK Hay4YUTCS:



1) moHuMaTh M MPUMEHATh TEPMUHOJIOTHIO U CHUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHHWEM HEPaBEHCTBA,
CBOJICTBA UMCIIOBbIX HEPABEHCTB;

2) pewaTb JIMHEHHbIE HEPABEHCTBA C OJIHOM NEPEMEHHOM M MX CHUCTEMBl, pellaTb KBaJpaTHBIE
HEPaBEHCTBA C OMOPOi Ha rpaduyeckre NpeacTaBICHuU;

3) IpUMEHATH anmnapar HEPABEHCTB JUIsl PEIICHUS 3a/jayu U3 pa3IMyHbIX pa3/ieioB Kypca.

BbINyCKHUMK MOJyYUT BO3MOKHOCTh HAYUUTHCS:

4) pa3HOOOpa3HBIM MpUEMAM JOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO MPHUMEHSTH aIllapaT HEpaBEHCTB
JUIS pellieHUs] pa3HOOOpa3HbIX MaTEMATHUECKUX 33134 U 337a4 U3 CMEXKHbIX [IPEIMETOB, IPAKTUKH;

5) npuMeHATh rpaduyecKue MPeICTaBICHMs Ul HUCCIIEJOBaHHUS HEPABEHCTB, CHUCTEM HEPABEHCTB,
cozepKamux OyKBeHHbIE KOI(D(DUITCHTHI.

OCHOBHBIE IIOHATHA. YACJIOBBIE ®YHKIUU

BoeinyckHMK Hay4YUTCS:

1) moHuMMaTh W WCIOJIb30BAaTh (PYHKUMOHAIbHbIE MOHATHUS M S3bIK (TEPMUHBI, CHUMBOJUYECKHE
0003HaueHHUs ),

2) ctpouTh rpaduKy JIEMEHTAapHbIX (QYHKIUH; UCCIE0BaTh CBOWCTBA YUCIOBBIX (PYHKIMN HAa OCHOBE
W3Y4EHHUS MMOBEJCHUS UX TPapUKOB;

3) noHuMaTh (QYHKIHMIO KaK Ba)KHEHMIYI0 MaTeMaTHYEeCKyl0 MOJENb JJs OINUCAaHUS IPOILIECCOB U
SBJIIGHUH OKpPYKAIOIIEr0 MHpa, HPUMEHATh (YHKIIMOHAIBHBIA S3BIK JJIS1 ONUCAHUS U HCCIIEJOBAHUS
3aBUCHUMOCTEN MEXTy (PU3HMUECKUMHU BETMUMHAMU.

BbInyCKHHMK TOTYYUT BO3MOKHOCTb HAyYUThCS:

4) NpOBOIUTH UCCIENOBAHUS, CBSI3aHHBbIE C UW3Y4YEHHEM CBOMCTB (YHKIHMI, B TOM YHCIE C
MCIO0JIb30BAHNEM KOMIIBIOTEPA; Ha OCHOBE TpaduKOB M3y4eHHBIX QYHKIUN CTPOUTH Oojiee ClIoXKHbIe TrpaduKku
(KycOuHO-3aJJaHHBIE, C «BBIKOJIOTBIMI» TOYKAMH U T. I.);

5) wucnonp30BaTh (PYHKIMOHAJIbHBIE TNPEACTaBICHUS M  CBOICTBA (YHKUMH [ pelieHus
MaTEMaTUYECKUX 3a1a4 U3 Pa3IMYHBIX Pa3eioB Kypca.

YUCJIOBAIE TITOCJIE/JOBATE/IBHOCTH

BhInyCKHUMK Hay4YUTCS:

1) nOHUMATh U UCII0JIB30BaTh A3bIK OCIEI0BATEIbHOCTEN (TEPMUHBI, CUMBOJIMYECKHE 0003HAUCHMS);

2) NpUMEHATh (GOPMYJIbl, CBSI3aHHbIE C ApU(PMETUUECKON U FeOMETPUUECKOM MPOrpeccusiMU, U ammapar,
c(OpMHUPOBAHHBIN NPU U3YUEHUHU APYIHX pa3fesoB Kypca, K PELIEHHIO 3aJady, B TOM YHMCIE ¢ KOHTEKCTOM U3
peanbHOM KU3HU.

BBINyCKHMK MOJIyYUT BO3MOYKHOCTb HAyYUThCS:

3) pemaTb KOMOMHUPOBAHHBIE 33J]aul C IPUMEHEHHEM (POPMYIT N-TO WieHa U CYMMBI IIEPBBIX N YWICHOB
apu(pMeTHYECKON U FeOMETPUYECKOH MPOrpeccHii, MpUMEHsIs IPU ITOM ariapar ypaBHEHUI U HEPaBEHCTB;

4) noHumarh apu(PMETHUECKY0 U TEOMETPHUYECKYI0 IpOTrpeccHd Kak (YHKIUH HaTypajabHOTO
apryMeHTa; CBA3bIBaTh apU(METHUECKYI0 TMPOTPECCHI0 C JIMHEHHBIM pPOCTOM, TIE€OMETPUYECKYID -
9KCIOHEHIMAIBHBIM POCTOM.

OITHCATEJIBHAA CTATHCTHUKA

BbIMyCKHUK HAY4HUTCS MCIIOJIb30BaTh MPOCTEHIIINE CITOCOOBI MPEICTABIECHUS M aHAIN3a CTaTUCTUYECKUX
JAHHBIX.

BBINYCKHUK MOJYyYUT BO3MOKHOCTh MPUOOPECTH MEPBOHAYAIBHBIN ONBIT OpraHU3alMyu cOopa JTaHHBIX
IpU TPOBEJEHHUU OINpoca OOIIECTBEHHOIO MHEHMS, OCYIIECTBJIATh WX aHalIu3, MPEACTaBIATb pe3ylbTaThl
oIpoca B BHJIE TaOJIUIbI, IUATPaMMBI.

CJIVYAHUHBIE COBBITHA M BEPOATHOCTD

BbIMyCKHUK HAYYHUTCS HAXOJUTh OTHOCUTENIbHYIO YaCTOTY U BEPOATHOCTh CIy4aifHOTO COOBITHSI.



BBIMYCKHUK MOJIyYUT BO3MOXKHOCTH PUOOPECTH OTIBIT MPOBEJCHUS CIyYallHBIX HKCIIEPUMEHTOB, B TOM
YUCJIE C IIOMOILBI0 KOMIIBIOTEPHOI'O MOJEIMPOBAHUS, UHTEPIIPETALIMU UX PE3YJIBTATOB.

KOMEUHATOPHKA

BbIMyCKHMK Hay4yuTcsi pemarb KOMOMHATOPHBIE 33Ja4d Ha HAXOXKJICHHE 4YHclIa OOBEKTOB WU
KOMOMHAITUHA.

BbIyCKHUK MOJIYyYUT BO3MOYKHOCTh HAYUYUTbCS HEKOTOPBIM CIEUUAIBHBIM IPUEMAM pELICHUS
KOMOWHATOPHBIX 33/1a4.

COJEP/KAHUE YYEBHOT'O IPEJIMETA
7 Knacc:
I'nasa 1. Buipadcenus, moscoecmea, ypasHeHus.

UucnoBele BbIpaxkeHUs ¢ nepeMeHHbIMU. [Ipocreilmine npeoOpa3oBaHMsl BbIpaKEHUH. YpaBHEHHE,
KOpeHb ypaBHeHHs. JIMHENHOE ypaBHEHHME C OJHOM IepeMEeHHOW. PemieHne TEKCTOBBIX 3aad METOJOM CO-
CTaBJIeHUs ypaBHEeHUH. CTaTUCTHUECKNE XapaKTEPUCTHKHU.

[lepBas Tema anreOpbl 7 Kiacca SBISIETCS CBSA3YIOIIMM 3BEHOM MEXIY MPEAMETOM MaTeMaTWKH 5 - 6
KJIACCOB M MPEeIMETOM aireOpbl. B Hell 3aKperuIsitoTCsl BBIYUCIUTEIbHBIE HABBIKH, CUCTEMATHU3UPYIOTCS U 0000-
IIAI0TCS CBE/IEHUS O MPeoOpa30BaHUIX BbIPAXXEHUN U PEIICHUN YPaBHEHU.

HaxoxneHve 3HayeHM YUCIOBBIX M OYKBEHHBIX BBIPQKEHHMH JAa€T BO3MOXHOCTb MOBTOPHUTH C
yUYalIMMucs MpaBuia ASUCTBUM C palMOHaIbHBIMU YHCIAMU. YMEHHUS BBINOIHATH apupMeTUYeCKue IeiicTBUS
C pauMOHAIBHBIMM YHCIAMHU SBJISIOTCS OMOPHBIMHM g Bcero mnpenMmera. Clenyer BBISACHUTb, HACKOJIBKO
MPOYHO OBJIAJIEIM MMM ydYallMecs, M B CilIydae HEoOXOJUMOCTH OpraHM30BaTh IOBTOPEHHE, C LENbI0
JUKBUJIALIMU BBISIBICHHBIX MpOoOenoB. Pa3BUTHIO HAaBBIKOB BBIUMCIEHUN JOJDKHO YIENATHCA CEphe3HOe
BHUMAaHHUE U B ajbHEHIIEM IPU U3YYEHUHU APYTUX TEM alreOpsl.

B cBsi3u ¢ paccMOTpeHHEM BOMPOCA O CPABHEHUM 3HAYEHUM BBIPAKEHUH PACIIMPSIIOTCS CBEIACHUS O
HEPaBEHCTBAX: BBOJATCS 3HAKH «OOJIbIIE», KMEHBIIE» U JAETCS OJHATHE O ABOMHBIX HEPABEHCTBAX.

[Ipu paccmorpenun mpeoOpazoBaHUl BhIpaKEHUH (OPMaJIbHO - ONEpPAaTUBHBIE YMEHHS OCTAIOTCS Ha
TOM € ypOBHE, ydalluecs MOJHUMAIOTCA Ha HOBYIO CTYIEHb B OBJIAJEHUU Teopued. BBomarca nonAtus
«TOKJECTBEHHO DABHBIE BBIPAKEHUSN», «TOXKIECTBO», «TOXKIECTBEHHOE NPEe0Opa30OBaHUE BBIPAKEHUN»,
COJIepKAHUE KOTOPBIX OyAeT MOCTOSHHO PACKpbIBAThCS U YIIYONSATbCS HPH H3Y4eHHM IpeoOpa3oBaHUit
pasUYHbIX ajareOpanyeckux BbIpakeHHH. [logyepkuBaeTcs, YTO OCHOBY TOXKJECTBEHHBIX IPe0oOpa3oBaHUI
COCTaBJIIIOT CBOMCTBA JEMCTBUM HaJ 4YHUCIAMHU. YCWIMBACTCS POJb TEOPETUYECKUX CBEACHUM IIPH
paccMoTpeHur ypaBHeHMH. C 1enbio oOecredeHuss OCO3HAHHOIO BOCIHPHSTHS YUYAIMMUCSH aITOPUTMOB
peleHusl ypaBHEHUH BBOJAUTCS] BCIIOMOTaTENIbHOE IOHSATHE PaBHOCUIBHOCTH ypaBHEHUH, GOpMyIHpYyIOTCS U
Pa3bACHAIOTCSA HA KOHKPETHBIX PUMEPAX CBOMCTBA PaBHOCWIIBHOCTH. JlaeTcs MOHATHE JINHEHHOTO YpaBHEHUS
U HUCCIIENyeTCs BOIPOC O YHCiie ero KopHel. B cucreme ynpakHeHHi 0oco00e BHUMaHUE YIENAeTCs PELIECHUI0
ypaBHEHUH BHMJIa ax =6 IpPU pa3IMuHbIX 3HaueHHsIX a u 6. IIpomoixaercs paGora 1mo (OpMHPOBAHUIO Y
y4aluxcsi yMEHHUs UCIO0JIb30BaTh allllapaT YpaBHEHUH KaK CPEICTBO I PEIIEHUs TEKCTOBBIX 3a/1a4. Y pOBEHb
CJIOXKHOCTH 33734 3[€Ch OCTAETCs TAKUM XK€, KaK B 6 Kiacce.

N3ydyeHne TeMBbl 3aBEpIIACTCS O3HAKOMIICHMEM Y4YalUXCSl € MPOCTEHIIMMHU CTaTUCTUYECKUMHU
XapaKTepUCTUKAMU: CPETHUM apu(METHUECKUM, MOJOH, MeIUaHOM, pa3MaxoM. Yualiuecs JOJDKHBI yMETb
HCII0JIb30BATh ATH XapaKTEPUCTUKHU AJI aHAJIN3a PAAA JaHHBIX B HECJIOKHBIX CUTYaLlUsX.

Konmponvnvie pabomut

1.IIpeoOpazoBaHue BbIpAKEHHUH.

2.YpaBHEeHUs C OJHON IIEPEMEHHOM.

Bxoonas ouacnocmuyecxasn paboma. (1)



Inasa 2. @ynxyuu.

Oynknus, obnacte onpenencHus GyHkuuu. Beruncnenue 3Hauenuil gpynkuuu mo dopmyne. I'paduk
¢bynkuuu. [Ipsmast nponoproHaNbHOCTS U ee rpaduk. Jlnnelinas QyHKIus U ee rpaduk.

JlanHasi TeMa SBJISETCS HAYaJIbHBIM JTAallOM B CHCTEMATUYECKOH (DYHKIIMOHAIBHOW MOArOTOBKE
yJamuxcs. 3/1eCb BBOJAATCS TaKUe TMOHATH, KaK (PyHKIIHS, apryMeHT, 00JacTh onpeaeiaeHus QyHKInu, rpadguk
¢bynkuuu. OyHKIMS TPAaKTyeTCsl KaKk 3aBUCUMOCTb OJHOM MEPEeMEHHOW OT JApYrod. Ydyamuecs MOJy4aroT
MEepBOC TMPEICTaBICHHE O Cnocobax 3amaHus GyHKIMU. B  1maHHOW Teme HadymHAaeTcs pabora 1o
(OPMUPOBAHHIO Y YYALIMXCSI YMEHHH HAaXOAWUTh 1O (GopMyie 3HaueHHEe (YHKIUHU O W3BECTHOMY 3HAUCHHIO
apryMeHTa, BBITIOJHATH Ty K€ 3a[auy 1o rpaduky u pemars 1o rpaduky oopaTHyro 3a1aqy.

QOyHKIIMOHAIBHBIC TIOHSATHS TOJIYYalOT CBOIO KOHKPETU3ALMIO MPH W3YyYCHHUHU JIMHEHHON (QyHKIUU U ee
9YaCTHOTO BHJIA - MPSMOMN MPOMOPIHOHAILHOCTH. YMEHHUSI CTPOUTH U YUTATh IpauKu STHUX (QPYHKIIUI MIHPOKO
HCIOJIb3YIOTCSl KaK B ajireOpbl, Tak U B TEOMETPUU U PU3UKU. Yyaluecs JOHKHbI IOHUMATh, KaK BIIMSET 3HAK
k03 dUIMEeHTa HA PACTIONIOKEHUE B KOOPIUHATHOM TIOCKOCTH rpaduka GyHKIuM y = KX,Kak 3aBUCHT OT 3Ha-
yeHuitk ub B3anMHOE pacmoiokeHue rpaduKoB IByX QyHKIMI Brga y= KX+ 6.

®opmupoBaHue BceX (PYHKIMOHAIBHBIX MOHATHH U BBIPAOOTKA COOTBETCTBYIOUIUX HABBIKOB, a TAKXKE
U3Y4YE€HHE KOHKPETHBIX (PYHKIMH COMPOBOXKJIAIOTCS PACCMOTPEHHMEM IIPUMEPOB pEAlbHbIX 3aBHCHUMOCTEN
MEXy BEJIMYUHAMH, YTO CIIOCOOCTBYET YCHIICHUIO MPUKIIAIHON HAIPaBIEHHOCTH Kypca ajlreOpsl.

Koumponvnvie pabomut

3.DyHKIHH.

I'nasa 3. Cmenenv ¢ HamypanvHvim noxazamenem. 18 uac.

CTeleHb ¢ HATYpalbHBIM ITOKa3aTeleM M ee cBoiictBa. OpHownen. OyHkmuu y = X2, y = x°H HX
rpadukH.

B nanHo# Teme maeTcs onpeneseHHe CTENEeHU C HaTypajdbHbIM MOKa3areineMm. B matemaruke 6 kiacca
yualniecs: y)ke BCTPEUaJuCh C MPUMEpPaMH BO3BEICHUS YHCEN B CTENEHb. B CBSA3M ¢ BbIUMCICHHEM 3HAYEHUI
CTENEeHHU B 7 KJlacce JaeTcs MpeACTaBICHUE O HaX0XKACHUH 3HAUEHUI CTENEHH ¢ MOMOUIBIO KalubKynsaTopa. Pac-
CMAaTpUBAIOTCSI CBOMCTBA CTEMEHU C HATypaJlbHBIM MoKa3aresneM. Ha npumepe mokaszarenbcTBa CBOMCTB a” -a”
=qg" " g" a’ = a"" rme m> n, (@) = a", (a8)" = d"¢" yuammecs BIEPBbIE 3HAKOMSITCS C
JI0Ka3aTeNbCTBAMM, MPOBOJAUMBIMU Ha ajreOpandeckoM Marepuayie. YKa3aHHble CBOWCTBA CTENEHU C
HATypaJIbHBIM MOKa3aTeJeM HaxXOJAT MPUMEHEHHUE MPU YMHOKEHUU OJHOWICHOB U BO3BE/ICHUU OJJHOUYICHOB B
creneHb. [Ipm HaxoxaeHUM 3HaueHUM BblpaxeHuil, Cojaep)KalluX CTENeHH, 0cO000€ BHHUMAHHE CIEIyeT
00paTUTh Ha MOPSIIOK ICHCTBHIA.

PaccMoTpenne GyHKIuMA y = X2 y = X
CTpOUTh U uuTaTh rpaduku GyHKIu. BaxkHo oO0paTuTh BHMMaHHUE Y4YalluXxcs Ha OCOOCHHOCTH Tpaduka

% 03BOMSET MPOJOIKUTEL PaboTy 10 (GOPMUPOBAHHIO YMEHHIA

byHKIHH p - X% rpaduk TPOXOIUT Yepe3 Hayauo KOOPAUHAT, och Oy SBISETCS €r0 OCbI0 CUMMETPHUH, Ipaduk
PacCIOJIOKEH B BEpPXHEH MOJIYILIOCKOCTH.

Ymenue ctpouts rpaguku QyHKImMi y = x> u y = x° UCIIOJIb3YeTCs JJI1 O3HAKOMIICHHS y4dalluxcs ¢
rpaduyecKuM cocoOOM pelIeHUs] ypaBHEHHIHA.

Konmponvnvie pabomol

4.CreneHb ¢ HaTypaJbHBIM MTOKA3aTENIEM.

Thasa 4. Muozounenui.

Muorounen. CiokeHue, BbIYMTAHUE W YMHOKEHHE MHOTOYJICHOB. Pa3iokeHue MHOTOWIEHOB Ha
MHOKHTEIIH.

JlanHast TemMa urpaet GyHIAMEHTAIbHYIO POJib B (OPMUPOBAHUU YMEHUS BBHITIONHATH TOXKIECTBEHHBIE

npeoOpa3oBaHusl anreOpandeckux BbelpakeHuil. Dopmupyemble 371ech (OpPMaIbHO-ONEPATUBHBIE YMEHHS



SBJITFOTCSI  OMOPHBIMHU TIPH W3YYCHUU JACWCTBHHA C pPANUOHAIBHBIMH JPOOSMHU, KOPHSMH, CTEHEHSIMH C
palMOHATBHBIMU MTOKa3aTEISIMU.

N3yyenune TeMbl HAYMHAETCS C BBEACHUS MOHSATHUH MHOTOWIEHA, CTaHJIAPTHOTO BHJA MHOTOWICHA,
CcTeneHn MHorowieHa. OCHOBHOE MECTO B ATOW TE€ME€ 3aHMMAIOT aJITOPUTMbI JEUCTBUI C MHOTOWICHAMU —
CJIO’K€HHE, BBIUUTAHUE U YMHOXEHHUE. YYalluecs JOJKHBI MOHUMATh, YTO CYMMY, Pa3HOCTb, IIPOU3BEIACHUE
MHOTOYJIEHOB BCErJa MOXHO NPEICTaBUTh B BHUAEC MHOTOwieHa. JIeWCTBUS CIOXKEHHS, BBIYUTAHUSA WU
YMHOXEHHUSI MHOTOYJICHOB BBICTYIAIOT KaK COCTaBHOM KOMIIOHEHT B 3a/IaHMSIX Ha MPeoOpa3oBaHMs LEIbIX
BbIpakeHuil. [loaToMy HenenecooOpa3HO Mepexo uTh K KOMOMHUPOBAHHBIM 33JIJaHUSIM MPEXKIE, YEM YCBOCHBI
OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHUMAHUE B ATOUW TEME YJIEISIETCS Pa3I0KEHUI0 MHOTOWICHOB Ha MHOKUTENH C TTOMOIIBIO
BBIHECEHHUSI 32 CKOOKH OOIIET0 MHOXKHUTENS U C TIOMOIIBIO TpyNnupoBKU. COOTBETCTBYIONINE TTPEOOPA30BAHUS
HaxoJIAT MIUPOKOE MPUMEHEHHE KaK B Kypce 7 Kiacca, TaK U B MOCJIEAYIONINX Kypcax, 0COOEHHO B JCUCTBUSX C
panMoOHATBHBIMH JAPOOSIMHU.

B nanHOM TeMe yuwammecss BCTPEYAIOTCS C TMPUMEpPaMU HCIIOJIB30BAHHS PacCMaTPUBAEMBIX
npeoOpa3oBaHMil IPU pelIeHUN Pa3HOOOPA3HBIX 3a/1a4, B YACTHOCTH MIPH PEIIEHUN YPaBHEHUH. DTO MTO3BOJISET
B XOJI€ U3YYEHUSI TEMBbI IIPOJIOJDKUTE paboTy 1Mo (OPMUPOBAHUIO YMEHHS pellaTh YpaBHEHUS, a TAaKXKe periaTh
3a7a4d METOJIOM COCTaBJICHUS ypaBHEHUW. B 4uciao ynmpakHEHHMI BKIIOYAIOTCS HECJIOKHBIE 3aJaHUs Ha
JI0Ka3aTeJIbCTBO TOXKIECTBA.

Koumponvnvie pabomut

5.CymMa 1 pa3HOCTh MHOTOYJIEHOB.

6.1Tpon3BeieHE MHOTOYJIEHOB.

Ipomesicymounas ouacnocmuyeckas paboma. (14)

Ihasa 5. @opmynvi cokpaweHHO20 YMHONMCEHUSL.

®opmyisl (a + 6)° = a® + 2ab+ 6% (a + b)’= a® + 34 6+ 3ab’+6’, (a + 6) (a° + as + 6°) = a° * §°.
[Tpumenenue Gopmy COKpaIIEeHHOTO YMHOKEHHUS B IPE0OpPa30BaHUSAX BhIPAKEHUH.

B nmanHOll Teme mponoipkaercs pabora 1o (GOPMHPOBAHHMIO Y YyYaIlMXCS YMEHHUS BBIMOJHATH
TOXKJIECTBEHHBIEC MpeoOpa3oBaHus LeNbIX BelpaxkeHnii. OCHOBHOE BHUMaHUE B TeMe yzensercs Gopmynam (a -
8) (a +b) = a® - b?, (a +b)?= 4 *+ 2ab+ 6% Yuammecs JOIKHBI 3HATh 3TU (GOPMYIBl U COOTBETCTBYIOLINE
CIIOBECHBIE (DOPMYIUPOBKHU, YMETh IPUMEHATh UX KaK «CJI€Ba HAIIPaBO», TAK U «CIIpaBa HAJIEBOY.

Hapszy ¢ ykazaHHBIME paccMartpuBarotcs Takxke Gopmynsl (a + 6)° = a® + 3a% + 3a6® £ 6%, a®+6® =
(a+ 6) (a®> +ab+ 6°). OnHaKO OHM HAXOMAT MeHblIee IPUMEHEHHE B Kypce, HO0ITOMY He CiedyeT U3JIMIIHE
YBJIEKAThCSI BHIMOJIHEHUEM YIIPAXKHEHUN HA UX UCTHOJb30BaHUE.

B 3aknrounTtenbHONW YacTh TEMBI pacCcMaTpUBAeTCs MPUMEHEHHE Pa3UYHBIX MPHEMOB Pa3JIokKEHUS
MHOTOWJICHOB Ha MHOXXHUTENH, a TaKKe€ HCIIOJIb30BAaHUE MPEOOPa30BaHM LIETBIX BBIPAKCHHN IS peIlIeHUs
IIMPOKOTO Kpyra 3aj1ad.

Koumponvnvie pabomut

7.DopMyIBI COKPAIIEHHOTO YMHOKEHUS.

Inasa 6. Cucmembl TUHEUHbIX YDAGHEHUL.

Cucrema ypaBHeHui. PelieHne cucTteMbl BYX JMHEWHBIX YPABHEHHMU C JBYMSI IEPEMEHHBIMU M €rO
reoMeTpuuecKasl HTepnperanus. Pelienne TeKCTOBBIX 3aJ]a4 METOJIOM COCTABJICHHS CHCTEM YPaBHEHMII.

N3yuenue cucreM ypaBHEHUU pacrpeaenserca Mexay Kypcamu 7 U 9 kiaccoB. B 7 kiacce BBoaUTCS
MOHATHE CUCTEMBI U PACCMATPUBAIOTCSA CUCTEMBI JINHEUHBIX YPABHEHU.

N3noxeHne HaymHAETCs C BBEACHMS TNOHATHS <JIMHEWHOE ypaBHEHUE C JBYMs NE€peMEHHbIMU». B
CUCTEMY YINPAXXHEHUM BKIIIOYAIOTCS HECIOKHBIC 33/IaHMsI HA pEIICHUE JUHEHWHBIX YpaBHEHUU C JBYMs Iie-
PEMEHHBIMH B IENBIX YHCIIAX.
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dopmupyercss yMeHUE CTPOUTh I'padHK ypaBHEHUs a + DYy = ¢, NpH pa3iuuHBIX 3HAYCHUSX d, 6, C.
BBenenne rpaduueckux o0pa3oB JaeT BO3MOXKHOCTb HAIJIAHO MCCIEIOBAaTh BONPOC O YHCIE PEIICHUM
CHCTEMBI JIBYX JHHEHHBIX YPAaBHEHHH C ABYMsI IEPEMEHHBIMU.

OCHOBHOE MECTO B JIaHHOW TeMe 3aHMMAaeT U3y4CHHE aJTOPUTMOB PEIICHHS CHCTEM ABYX JMHEHHBIX
YpaBHEHHMI C JBYMs MEPEMEHHBIMH CIIOCOOOM TIOACTAaHOBKH M CHOCOOOM CloKeHUs. BBeneHue cucrem
MO3BOJISICT 3HAYMTEIBHO PACIIMPUTH KPYT TEKCTOBBIX 33Jay, PEIIaeMbIX C TMOMOIIBIO ammapara aareOpsbl.
[TpuMeHeHme cuCTeM YIpOIAeT MPOIIECC MEePEBOa JAHHBIX 33/1a4H ¢ OOBIYHOTO SI3bIKA HA SI3BIK YPAaBHEHH.

Koumponvnvie pabomut

9.CucteMbl JINHEHHBIX YPAaBHEHUI.

Tloemopenue.
Konmponvnvie pabomut
Hrorosas koHTposibHas padoTa.
Hrorosoe tectupoBaHue.
Buvixoonas ouaenocmuueckas paboma. (14)
8 knacc

I'nasa 1. Payuonanvusie opoou.
Pammonanenass n1po0Os. OcCHOBHOE CBOWMCTBO JpoOu, cokpamieHue apoOeid. CroxkeHue, BBHIYUTAHHE,
YMHOXEHHUE U JeJIeHHne Ipo0oeii.

. k N
[IpeoGpa3oBanue parMoHaNbHBIX BhIpakeHU. OyHKIUSA Yy = — U e€ rpaduk.
X

Tak kak AeWcTBUS C pallMOHAIBHBIMHM APOOSIMH CYIIECTBEHHBIM OOpa30oM OMMPAIOTCS Ha JEHCTBUS C
MHOTOWJIEHaMH, TO B Hadajie TeMbl HEOOXOJMMO IMOBTOPUTH C OOydaroIMMHUCA MPeoOpa3oBaHUs LENbIX
BBIPAKCHUM.

['maBHOE€ MecTO B NTaHHOW TeME€ 3aHMMAIOT AJTOPUTMBI JIEUCTBUM C ApOOSAMH. Ydamiuecs TOJDKHBI
MMOHUMATh, YTO CYMMY, Pa3HOCTh, IPOU3BEJCHUE U YAaCTHOE IpoOei BCET1a MOKHO MPEJICTABUTh B BUIE APOOH.
[IpuoOperaeMbie B TaHHOW TeME YMEHUsS BBITIOJHATH CIIOKEHHUE, BEIYMTAHUE, YMHOKECHHUE M JCIICHHE IpoOei
SIBJISIIOTCSL OTIOPHBIMH B MPeoOpa3oBaHUAX APOOHBIX BbIpakeHHH. [loaToMy uM cienyer yaenuTh ocoboe
BHUMaHue. HemenecooOpa3Ho mnmepexoauTh K KOMOMHHUPOBAHHBIM 33JIaHHSM Ha BCE JCUCTBUSA C JIPOOSIMHU
npexjie, 4eM OyayT YCBOCHBI OCHOBHBIC aITOPUTMBI. 3aJaHusl Ha BCE NCHCTBUS C IPOOSMH HE JIOJDKHBI OBITH
W3JIMIIHE TPOMO3JIKUMH U TPYI0EMKHUMHU.

[Ipy HaxXOXACHUM 3HAYCHHH IPOOEH NMaroTcs 3aJaHWs HAa BBIYMCICHHS C TIOMOIIBIO KalbKyiasTopa. B
JTAHHOW TeMe pacCHIUpPSIOTCS CBEICHUS O CTAaTHCTUYECKMX XapaKTepUCTHUKaX. BBOJAUTCS TOHATHE CpPEIHEro
FapMOHHYECKOTO Psi/ia TOJIOKUTETBHBIX YHCEIL.

. k
N3ydeHue TeMbl 3aBeplIaeTcsi pACCMOTPEHUEM CBOMCTB rpaduka GQyHKIHH Y = — .
X

Konmponvnvie pabomut

1.Cymma 1 pa3HOCTh Ipo0eii.

2.IlpousBeneHne U 4acTHOE aPOOECH.

Bxoonas ouaznocmuueckasn paboma. (1u)

I'nasa 2. Keaopammuvie kopHu.

[Tonsitnue 00 mppanMoHaNbHBIX uyuciax. OOmue cBeAeHUs O ACUCTBUTEIbHBIX uuciax. KsaapaTHbii
KopeHb. [loHATHE O HaXOXXJIECHUM MPUOIMKEHHOTO 3HAYEHMs KBaJpaTHOro KopHs. CBoicTBa KBaJpaTHBIX
xopHeii. [Ipeo6pa3oBanus BhIpaKEHMii, cojepsKaluX KBaapaTHble kopHu. Dynkius y =vx, eé cBoiicTBa u

rpadux.
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B nanHO# TeMe ydaluecs moJlydaroT Ha4aJbHOE MPEACTABICHUE O MOHATHH JAEHCTBUTENBHOTO ynciaa. C
3TOH Lenbl0 0000IIAIOTCS U3BECTHBIE OOYYAIOIMMCSI CBEAEHHUS O pallMOHANBHBIX 4uciax. s BBepeHus
MIOHATUS UPPALMOHAIBHOTO YHUCJIA UCIOJIB3YEeTCsl MHTYMTUBHOE IPEJICTABICHUE O TOM, YTO KaKJbli OTPE30K
MMeEeT JUIMHY M IOTOMY KaXJOM TOYKE KOOPAMHATHOW IIPSAMOM COOTBETCTBYET HEKOTOPOE YHUCIIO.
IToka3bIBaeTcs, UTO CYLLIECTBYIOT TOUKHM, HE UMEIOLIUE PAallMOHAIBHBIX adCcIucC.

[Ipu BBeneHWM MOHATUS KOPHS MOJE3HO O3HAKOMHUTH OOYYAIOUIMXCS C HAXOXACHUEM KOpHEH ¢
IIOMOIIBIO KAJIBKYJIATOPA.

OcHOBHOE BHUMAaHHE YACISICTCS MOHATHIO apHU(PMETHYECKOTO KBAJAPATHOTO KOPHS M CBOMCTBaM
apu(METHYECKIX KBaJIPATHBIX KOPHEW. /I0Ka3bIBAIOTCSI TEOPEMbI O KOPHE U3 MPOU3BEACHUS U IPOOH, a TaKKe

TOXKAECTBO Va’ =|a|, KOTOpbIC MONYYAIOT IPUMEHEHHE B MPeoOPA3OBAHUAX BBIPAKCHMUIT, COJCPIKAIIUX

KBaZIpaTHI)Ie KOpHI/I. CHeHHaﬂBHOG BHHUMAHUC yﬂeﬂﬂeTCﬂ OCBO60)KII€HI/HO oT praHHOHaﬂBHOCTI/I B
e a
Jo ' Vbt
KOPHH, YacTO HCIOJB3YeTCS KaK B CAMOM Kypce aiureOpbl, Tak W B KypcaX T'€OMETPHH, aareOpsl W Hadal
aHaJIn3a.

3HaMeHarese ApoOu B BHIPAKEHUSAX BUIA . YMeHue npeoOpa3oBbIBaTh BRIPAXKEHUS, COAEpKAILINE

[Iponomxaercst pabota 1O  pa3BUTHIO  (YHKIHOHAIBHBIX  IPEACTABICHUN  00ydarolIuXcs.
PaccmatpuBarotcs GyHKIMS y=+/x , eé cBoiicTsa u rpaduk. IIpy usyuenun GyHKIMH y=-/x , HOKa3bIBAaETC €€
B3aMMOCBSI3b C QYHKIIUEH Y = x2, rae x >0.

Koumponvnvie pabomut

3.CBoiicTBO apu(PMeTHYeCKOro KBapaTHOTO KOPHS.

4.TlpuMeHeHue CBOUCTB apU(PMETUUECKOTO KBAJAPATHOTO KOPHSI.

I'nasa 3. Keaopamnuie ypasnernus.

KBanmpatHoe ypaBHenue. Popmyrna KOpPHEH KBAJApPAaTHOTO YpaBHEHMs. PelieHue panuoHaIbHBIX
ypaBHeHul. Pemienune 3anad, NpPUBOAAIIMX K KBAJAPaTHBIM YPAaBHEHHMSM M NPOCTEHIIMM paluOHAIbHBIM
YPABHEHUSIM.

B Hawane TeMbl NPUBOJATCSA NPUMEPHI PEIICHUS HEMOJIHBIX KBAJAPATHBIX YPAaBHEHUN. DTOT MaTepHall
cucreMarusupyercs. PaccMaTpuBarOTCs — anrOpuTMbl  PELIEHHS  HENOJHBIX  KBAJAPATHBIX YpPaBHEHUMU
Pa3IMYHOTO BUJIA.

OCHOBHOE BHUMAaHHE CJEAYET YIEIUTh PEIICHUI0 YpaBHEHUW BHUJA ax’> + bx + ¢ =0, rae a =0, ¢
ucrnoJyib3oBaHnueM (Qopmynsl kopHei. B maHHONW Teme yuwamuecs 3HakomsTcs ¢ Qopmynamu Buera,
BBIPKAIOLIUMH CBSI3b MEX/y KOPHAMH KBAJpaTHOTO ypaBHEHHS U ero kodpdunuentamu. OHU UCTOIb3YIOTCS
B JaJIbHEMIIEM MpPU JI0KA3aTEIbCTBE TEOPEMBI O PaA3JIOKEHUM KBAJAPATHOTO TpEX4uieHa Ha JIMHEWHbIE
MHOXHUTEIIH.

VYuyamuecs: OBIaAeBalOT CIIOCOOOM pelIeHUs TPOOHBIX PAllMOHATIBHBIX YPaBHEHUH, KOTOPBII COCTOUT B
TOM, 4YTO PEIICHHE TAaKUX YpPAaBHEHUN CBOJUTCS K PEIICHUI0 COOTBETCTBYIOLIMX LEJIbIX YpPaBHEHUU C
MOCJEAYIOLUUM UCKIFOYEHUEM TOCTOPOHHUX KOPHEH.

N3yuenue naHHOW T€MBbI MO3BOJIAET CYIIECTBEHHO PACIIMPUTh anmnapar ypaBHEHUN, UCIOJIb3YEMBbIX s
pEILIEHNs TEKCTOBBIX 3a/1a4.

Koumponvnsie pabomut

5.KBaznpaTHO€ ypaBHEHHUE U €0 KOPHHU.

6.JlpoOHbIe palMOHaAJIbHBIE YPABHEHUS.

IIpomesicymounas ouacnocmuueckas paboma. (1)

Inasa 4. Hepasencmea.

UucnoBele HEpaBEHCTBA U UX CBOWCTBA. [louneHHOE CIOXKEHUE U YMHOKEHHME UMCIIOBBIX HEPABEHCTB.

[TorpenrHocTh ¥ TOYHOCTH pUOIMKEeHUs. JInHeliHbIe HepaBEeHCTBA C OJJHOM MEPEeMEHHON U UX CUCTEMBI.
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CBolicTBa YMCIOBBIX HEPAaBEHCTB COCTABISIIOT Ty 0a3y, Ha KOTOPOW OCHOBAaHO pPEIICHUE JIMHEHHBIX
HEPABEHCTB C OJHOM NEepeMeHHOW. TeopeMbl O MOWICHHOM CJOKEHUUM M YMHOKEHWH HEPABEHCTB HAXOJIAT
MPUMEHEHHUE TPU BBIMOJHEHUU MPOCTEHIINX YIPAKHEHUH HaA OIEHKY BBIPAKEHHM MO METOAY TpaHMII.
BBogsites nonsTus abconroTHoi [1orpemHoCcTH 1 TOYHOCTH MPUOIMIKEHHUS, OTHOCH TENIbHOW OTPEIIHOCTH.

YMeHuss NpoBOAUTH JEAYKTUBHBIE PACCYXKIACHUS TNOJY4arOT Pa3BUTHE KaK IPU JOKA3ATEIbCTBAX
YKa3aHHBIX TEOPEM, TAK U IIPU BHITIOJHEHUH YITPAXKHEHUIN HA JOKA3aTEIbCTBA HEPABEHCTB.

B cBa3u c pelieHueM JIMHEMHBIX HEPABEHCTB C OJHOM INMEPEMEHHOM MAETCA MOHSITHUE O YHCIIOBBIX
MIPOMEXYTKAX, BBOJSTCS COOTBETCTBYIOIIME Ha3BaHUs M 0003HauYeHUs. PaccMOTpeHHIO CUCTEM HEPaBEHCTB C
OJIHOM MEepEeMEHHOM TPEIIeCTBYEeT 03HAKOMIICHHE O0YUYaAIONIUXCs C MOHATUSIMHU TIEpeceYCHUs U 00beIMHEHUS
MHOKCCTB.

[Ipu peuieHMM HEPABEHCTB UCHOJB3YIOTCS CBOMCTBA PAaBHOCWIBHBIX HEPABEHCTB, KOTOPBIE
Pa3bIACHSIOTCA HAa KOHKPETHBIX mpuMmepax. Ocoboe BHUMAaHHUE CIIEIYET YACIUTh OTPaOOTKE YMEHHs peliaTh
MPOCTEHIIe HepaBEHCTBA Bra ax >b, ax <b, 0CTaHOBHUBINHKCH CIIEIHAILHO Ha ciydae, koraa a<0.

B »TOi1 TeMe paccMmaTpHMBaeTCs TaK)Ke PEIICHHE CHUCTEM JBYX JIMHEHWHBIX HEPaBEHCTB C OJHOU
MePEMEHHOM, B YaCTHOCTH TaKHX, KOTOPHIE 3alUCaHbI B BUJIE JBOMHBIX HEPABEHCTB.

Konmponvnvie pabomot

7.YucioBble HEPABEHCTBA U MX CBOMCTBA.

8.HepaBecTBa ¢ 04HON NEPEMEHHON U UX CUCTEMBI.

Tnasa 5. Cmenens ¢ yenvim noxazamenem. InemMeHmobl CIMAMUCTMUKUL.

Cremnenp ¢ LETBIM TOKa3aTeaeM U ee cBoricTBa. CTaHmapTHBIM BUJ uncia. HadanpHble cBefeHUs 00
OPraHu3aIMi CTATUCTUYECKUX UCCIIEIOBAHUM.

B aToit Teme GopMynupyrOTCSl CBOMCTBA CTEIMEHHU C IEJIBIM TMOoKa3areaeM. MeTo 1 10Ka3aTeabCTBa ITHX
CBOMCTB MOKa3bIBAETCSI HA NMPUMEPE YMHOKECHHS CTEMEHEH C OJIMHAKOBBIMM OCHOBaHUSIMU. JlaeTcsa MOHSTHE O
3aMiCH YKCIIa B CTAaHAAPTHOM BUE. [IpUBOIATCS MpUMEPBI UCTIOIB30BAHMS TAaKOH 3aMmuch B U3HUKE, TEXHUKE H
IPYTUX 00IacTsIX 3HAaHUH.

VYyamuecs: Mojy4aroT HadajdbHBIC MPEACTaBICHUS 00 OpraHu3aIli CTaTHCTHYECKUX HCCIICIOBAHHM.
OHU 3HAKOMATCS C TIOHATHSAMH TEHEPATbHOW W BBIOOPOYHOM COBOKYMHOCTH. [IpuBOnmATCS mpUMEphI
MPEACTABJICHUS CTAaTUCTUYCCKUX JIAaHHBIX B BHJIE TAOJIMII YaCTOT M OTHOCUTEIBHBIX 4acTOT. O0ydaromumcs
MpEeAJIaraloTCs 3aJaHus Ha HAXOXKJICHUE IO TaOJMIE YacTOT TAKUX CTATUCTHYECKUX XapaKTEPUCTHK, Kak
cpenHee apudMeTHYECKOe, MOJa, pa3Mmax. PaccmaTpwBaeTcs BONPOC O HArSIHOW WHTEpPIpPETAuu
craTucTuiyeckoi  umHpopmaruu. 3BecTHple OOydJarOIIMMCS  CIOCOOBI  HATJIATHOTO  IPEICTaBICHUS
CTATUCTUYCCKUX JIAHHBIX C MOMOIIBIO CTOJIOYATHIX M KPYTOBBIX JHArpaMM PacCIIMPSIOTCS 3a CYET BBEIACHUS
TaKUX MOHATHH, KaK MOJIMIOH U TUCTOrpaMMa.

Konmponvnvie pabomol

9.CreneHs c 11eJIBIM ITOKa3aTeJIeM U €€ CBOMCTBA.

ITloemopenue.
Koumponvnsie pabomut
HroroBas koHTposIbHAs paboTa.
HroroBoe TecTupoBaHue.
Buvixoonas ouacnocmuueckas paboma. (1)
9 knacc

I'nasa 1. Ceoticmea ¢ynxyuii. Keaopamuunas ¢ynkyus.
Oynkius. CpoiictBa (yHkumid. KBaapaTHblil TpexuneH. Pa3znoxeHue KBaJpaTHOTO TpeXujeHa Ha
MHO)uUTenu. Dynkius y = ax’+ bx + ¢, eé coiicTBa u rpaduk. CTeneHHas QpyHKIH.
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B Hauane Tembl cHcTeMaTH3UPYIOTCS cBeaeHHs O (yHKIMAX. [IOBTOPSIOTCS OCHOBHBIC MOHSTHUS:
GbyHKIUS, apryMeHT, 00JacTh onpenesneHus QyHKIun, rpaguk. J[atoTcss MOHATHS O BO3pACTaHUU M yOBIBAHUU
GyHKIMH, TPOMEXKYTKAaX 3HAKOMOCTOSHCTBA. TeMm caMbpIM co3maercst ©0as3a JUIsi YCBOGHHUSI CBOMCTB
KBAaJpaTUYHOM U CTENEHHOW QYHKIMH, a Takke I JaJbHEHIero yriayoiaeHus (yHKIHOHAIBHBIX
NPEJCTaBICHUN IPU U3YYCHUH Kypca anreOpbl M Hayajl aHaIHu3a.

[ToAroTOBUTENBHBIM IIATOM K M3YYEHUIO CBOWCTB KBAJPATUYHONH (YHKIMM SIBISETCA TaKKe
paccMOTpeHHE BOIIPOCa O KBAJPAaTHOM TPEXWIEHE U €ro KOPHSX, BBIIEICHUM KBajpaTa JABYYJICHA U3 KBaj-
pPaTHOIO TpeXwieHa, pa3JIoKEHUU KBAJPaTHOIO TPeXwWIeHa Ha MHOKUTEIH.

Usydenne KBaapaTHuHOH (YHKIMM HAUMHAETCS C PACCMOTpeHHs (YHKIHH y=ax’, e CBOMCTB M
ocobeHHOCTeil TpaduKa, a TaKXKe JAPYrUX YACTHBIX BUAOB KBAAPATHUIHON (yHKIMH — QYHKIMHA y=ax?+N, y=a(X-
m)2. DT CBeJeHHs HMCHOJB3YIOTCA HPH M3Y4EHMH CBOMCTB KBAApaTHUYHOH (yHKIMH oOLiero Buma. BaxkHo,
4TOOBI 00yYaroNmuecs MOHSIH, 4To rpaguk GyHKIHM y = ax’+ bx + ¢ MoxeT OHITh MOJNydeH U3 Tpaduka
(yHKIME y = ax’c MOMOMIBIO JABYX MapajlieNbHEIX MepeHocoB. [IpuéMel mocTpoeHns rpaduka GyHKIUH y =
ax’+ bx + ¢ oTpabaThIBaloTCs Ha KOHKPETHHIX MpuMepax. IIpu 5ToM oco60oe BHHUMaHHE ClelyeT yAeTuTh
(dbopMHUpOBaHHIO y OOyYAIOMIMXCS YMEHUS YKa3blBaTh KOOPAMHATHI BEPLIMHBI MapadoJbl, €€ 0Cb CUMMETPUH,
HaIpaBJIeHHE BETBEN NapadoJIbl.

[Ipn wu3ydeHun »5TOW TEMBbI JalbHEWIIEe pa3BUTHE TMOJY4aeT YMEHHME HaxOJUTh IO Trpapuxy
MIPOMEXYTKH BO3pacTaHUs U yObIBaHUS (QYHKIIMH, a TAKXKE POMEXYTKU, B KOTOPHIX (DYHKIIUS COXpaHSET 3HAK.

OOyyaromuecss 3HAKOMSATCS CO CBOMCTBAMM CTENEHHOW (QYHKIMK y=X"IIpU YETHOM W HEYCTHOM
HaTypaJlbHOM Toka3atene N.. BroauTcs mnoHaTHe KOopHA N-i creneHu. OOyyaroniuecs: TOJKHBI TOHUMATh
CMBICH 3anMcel Buaa ¥—27, 4/81. OHM NONYYaroT MPEICTaBICHUE O HAX0K/ICHUU 3HAYEHUH KOPHS C ITIOMOIIBIO
KaJIbKYJIATOPA, IPUYEM BbIpaOOTKa COOTBETCTBYIOIIMX YMEHUHN HE TpeOyeTcs.

Koumponvnvie pabomut

1.KBanpatuunas GyHKITHSA.

2.KBanpatuyHas GyHKIIUA U €€ TpaduK.

Bxoonas ouaenocmuueckasn paboma.(14)

Inasa 2. Ypaenenus u nepasencmea ¢ 00HOU NePeMeHHOII.

Lensie ypaBHeHus. JlpoOHBIC panMoHalIbHBIC ypaBHEHHsS. HepaBeHCTBa BTOpPOM CTENEHH C OIHOU
nepeMeHHOM. MeTo1 MHTEepBaJIOB.

B sTo#i TemMe 3aBepiiaeTcsl U3y4eHUE pallMOHATIBHBIX YPABHEHUM C OJIHOM NEpEeMEHHOU. B CBsI3U ¢ 3TUM
MIPOBOJUTCS HEKOTOpoe 00001IeHne U yriiyOjJeHue cBeleHHi 00 ypaBHEHUSX. BBOISTCS MOHSATHS 1LIEIOTO
paloHaIbHOTO ypaBHEHHUs U ero crerneHd. OOyyarouiuecs: 3HAKOMSITCS C pEIIeHHEM YypaBHEHHH TpeTheit
CTENEHU M YETBEPTOW CTENEHU C IOMOLIBI0 PA3JIOKEHHUS HAa MHOXKUTEIM W BBEIACHUS BCIOMOTaTEIbHOM
nepeMeHHoi. MeTos pelieHus] ypaBHEHUN MyTeM BBEIEHHUS BCIOMOTATEIbHBIX MEPEMEHHBIX OYIET HIUPOKO
UCIOJIb30BAThCA B JajbHEHIIEM NpU PEHICHHH TPUTOHOMETPUYECKUX, JOTapu(MHUUECKUX U APYTUX BUJOB
YPaBHEHUM.

Pacmmpsrorcest cBeieHus 0 pelIeHud APOOHBIX pallMOHaIbHBIX ypaBHEeHUN. O0yyaroniecs: 3HaKOMSTCS
C HEKOTOPBIMU CIELMAIbHBIMY TPUEMAMHU PEILIEHUS TAKUX YPABHEHUH.

dopMupoBaHUEe yMEHHUIi peliaTh HepaBeHCTBa BUaa ax’+ bx + ¢ >0 umm ax’+ bx + ¢ < 0, rae a # 0,
OCYIIECTBIISIETCS C ONMOPOM Ha CBeJIeHUs O rpaduke KBaJIpaTUYHON (QYHKIUU (HarpaBiieHUE BETBEH mapaboJibl,
e€ pacrnosio’keHue oTHocuTensHO ocu OX).

OOyuaromuecs: 3HAKOMATCS ¢ METOJIOM HMHTEPBAJIOB, C MOMOIIbI0 KOTOPOTIO PEIIAITCsl HECIOXKHbIE
palOHaIbHbIE HEPABEHCTBA.

Konmponvnvie pabomul

3.YpaBHEHUS C OJTHON IEPEMEHHOI.
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4.HepaBeHcTBa C OJHON IEPEMEHHOI.

Inasa 3. Ypasnenus u nepaseHcmea ¢ 08yMs nepemMeHHbIMU.

VYpaBHeHHE ¢ IByMs NEpeMEHHBIMH U ero rpaduk. CucTeMbl ypaBHEHHMI BTOpOH cremeHd. Pemenue
3a/1a4 C IIOMOILBIO CUCTEM YPaBHEHUN BTOpPOU creneHu. HepaBeHCTBa € IByMsl IEPEMEHHBIMU U UX CUCTEMBI.

B nanHHO#l Teme 3aBeplIacTCsl M3y4EHHE CHCTEM YPaBHEHMHW € JByMs IepeMeHHbIMU. OCHOBHOE
BHUMAHHUE YJENIsIeTCd CHUCTEMaM, B KOTOPbIX OJHO W3 YPAaBHEHMH IEpBOM CTENEHH, a APYroe BTOPOM.
W3BecTHbIll 0OydaromuMcsi crnoco0 MOJCTAHOBKM HAaXOAWUT 37ECh JajibHEHIlee NMPUMEHEHUE U IO03BOJISIET
CBOJUTD PELIEHUE TAKUX CUCTEM K PELICHUIO KBAaJAPATHOTO YPaBHEHMSL.

O3HakoMJieHHE OOy4aroIMXcs C IPUMEpPAMU CUCTEM YPAaBHEHMH C JBYyMs INEPEMEHHBIMH, B KOTOPBIX
00a ypaBHEHUS! BTOPOW CTETICHH, TOJDKHO OCYLIECTBIISATHCS C IOCTATOYHON OCTOPOKHOCTHIO M OTPAaHUYHBATHCS
MIPOCTENIINMH IPUMEPAMH.

[IpuBneuenne W3BECTHBIX OOy4aromMMcs TI'padUKOB MO3BOJSET MPUBECTU INPUMEPHI I'paPUUECKOTo
pemieHus cucrteM ypaBHeHHH. C mnoMomibio TpapUUecKuX MpPEJCTaBICHUH MOXHO HaIJISIIHO I10Ka3aTh
00y4arouMMcsi, 4YTO CUCTEMBI JIBYX YPaBHEHHMH C JABYMs MEPEMEHHBIMU BTOPOW CTENEHU MOTYT UMETh OJHO,
11Ba, TPH, YETHIPE PELICHUSI UJIN HE UMETh PELIECHUM.

PazpaGoTanHbIii  MaTeMaTHYeCKUM  ammapaT  MO3BOJSET  CYHMIECTBEHHO  PAcCHIMPUTh  KJIace
coJiepKaTebHBIX TEKCTOBBIX 3a/a4, PEIIaeMbIX C TOMOUIBIO CUCTEM YPaBHEHUH.

N3ydeHnue Tembl 3aBepliaeTcs BBEICHHEM IOHSATHI HEPAaBEHCTBA C JIBYMs MEPEMEHHBIMU U CHCTEMBI
HEPaBEHCTB C JABYMs NepeMeHHbIMU. CBesieHus 0 TpaduKax ypaBHEHUI ¢ AByMs EPEMEHHBIMU UCIIOJIB3YIOTCS
MpU WUTIOCTPAIIMM MHOXKECTB PEIICHUH HEKOTOPHIX MPOCTEHUIIMX HEPaBEHCTB C JIBYMsl MEPEMEHHBIMH U UX
CUCTEM.

Konmponvnvie pabomut

5.YpaBHEHHS U HEPABEHCTBA C IByMs IEPEMEHHBIMU.

IIpomesicymounas ouacnocmuueckas paboma. (14)

Inasa 4. llpoepeccuu.

Apugpmernueckas U reomMeTpuueckas nporpeccuu. Gopmynbsl N-ro 4wieHa U CyMMBbI NEPBBIX NUIEHOB
nporpeccuu. beckoneuHo yObIBarolasi reoMeTpudecKas porpeccHs.

IIpy m3ydeHuu TeMbl BBOAMTCA IOHATHE IOCIENOBATEIBHOCTH, PA3BICHICTCS CMBICI TEpMUHA «N-U
YJIeH [0CIIeI0BATEIbHOCTHY, BbIPA0AThIBACTCA YMEHHUE MCIIOJIb30BaTh MHJIEKCHOE 0003HauUeHHE. DTU CBEJICHUS
HOCSAT BCIIOMOTATENIbHBIA XapakTep M MCIOJB3YIOTCS Ul HM3Y4eHUs apu(METHYECKOW U I'eOMEeTpHUYECcKOM
MPOTrPECCUi.

Pabora ¢ popmynamMu N-ro wieHa U CyMMBbI IIEPBBIX N YJIEHOB MPOIPECCHi, TOMUMO CBOEIO OCHOBHOTO
Ha3HAYEHUs, MO3BOJISIET HEOJHOKPATHO BO3BpALAThCs K BBIYMCICHHSIM, TOXKJIECTBEHHBIM MpeoOpa3oBaHUIM,
PELICHUIO YPAaBHEHUI, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcs xapakTepUCTHYECKHE CBOICTBA apu(METHUYECKOH M TeOMEeTpUYEeCKOH Iporpeccui,
YTO NO3BOJIAET PACIIUPUTD KPYT MpeJlaraéMblIxX 3a/1ad.

Konmponvnvie pabomut

6.Apudmerrdeckas Iporpeccusi.

7.I'eomeTpuueckas mporpeccus.

Inasa 5. dnemenmoi KOMOUHAMOPUKY U MEOPUU BEPOAMHOCTEI.

KombOunaTopHoe npaBuino ymHOXeHHUs. llepectaHoBkM, pasmemnieHus, codeTaHus. OTHOCHUTENIbHAs
4acTOTa U BEPOSITHOCTh CIIy4aHOTO COOBITHSL.

W3yueHne TeMbl HauMHAeTCsl C pelIeHHs 3ajJad, B KOTOPbIX TpeOyeTcss COCTaBUTh T€ WJIM HHBIE
KOMOMHAIIMM 3JIEMEHTOB M. IMOACYMTATh WX YHUCIO0. Pa3bscHAETCS KOMOWHATOPHOE MPaBHIIO YMHOXKEHHS,
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KOTOPOE UCHOJHATCS B JaJbHEHIIEM IIPU BbIBOIE (POPMYIT ATl TOJICUETA YHCIIA IEPECTaHOBOK, pPa3MELICHUN U

COUYETaHUU.

[Ipu m3ydyeHHH AAHHOTO Marepuana HEOOXOTUMO OOpaTHTh BHHUMAHHE OOy4AlOMIMXCA Ha pa3indue

MMOHATHH «PasMCIICHUEC» W «COYCTAHUCH, C(bOpMI/IpOBaTB Y HHUX YMCHHUC OIpPCACIATb, O KAaKOM BHIC

KOMOUWHAITNI UJIET pedb B 3a/1a4e.

B H&HHOFI TEMC 06y‘-IaIOH_II/I€CSI S3HAKOMATCA C HaYaJIbHBIMH CBCIACHUSAMU U3 TCOPUU BepOHTHOCTeﬁ.

BBOII?ITC?I IIOHATHSA ((CJIy‘-IB,fIHOG CO6I)ITI/IG)), «OTHOCHUTCIIbHAA 4aCTOTa», «BCPOATHOCTDH CJIy‘-IaIL/'IHOFO COOBITHSY.

PaccmarpuBaroTcsi CTaTUCTUYECKUMH M KJIACCUYECKHI IMOJXOJbl K ONPENEICHHI0 BEPOSTHOCTH CIIy4alHOIO

coObITHs. BaskHo 00paTtuTh BHHMaHUE OOYYaIOMIMXCS HA TO, YTO KJIACCHUYECKOE OTPEACICHHUE BEPOSITHOCTU

MOXXHO IPUMCHATH TOJIBKO K TaKUM MOJICIIKIM pPCaJIbHBIX CO6BITPII>1, B KOTOPBIX BCC HCXOAbl ABJIAKOTCA

PaBHOBO3MOKHBIMH.
Koumponvnvie pabomut
8.OnemMeHThl KOMOMHATOPUKHN U TEOPUU BEPOSTHOCTEH.
Buvixoonas ouaenocmuueckas paboma. (14)

TloemopeHnue.

Koumponvnvie pabomut
Wrorosas koHTposIbHAs padoTa.
Hrorosoe tectupoBaHue.

TEMATHYECKOE IINTAHUPOBAHME 110 ITIPEJIMETY

Kon-Bo Koin-Bo
Tema 4acoB KOHTPOJIBHBIX
pabot
7 kaacce

I'maBa 1. BeipakeHus1, TOXKICCTBA, yPaBHEHUS. 21 2
Bxonmnas nnarHoctudeckast padora. 1 -
I'maBa 2. ®yHKIMN. 11 1
I'maBa 3. Crenenp ¢ HaTypaJbHBIM MTOKa3aTeIIeM. 11 1
I'maBa 4. MHOTOUJICHBL. 16 2
[IpomexxyTouHas [uarHocTU4deckas padora. 1 -
I'maBa 5. @opMyIIbl COKpAIICHHOTO YMHOXEHHS. 18 2
I'maBa 6. CucTeMbl TUHEHHBIX YPAaBHCHHH. 17 1
[ToBTOpEHME. 5 2
BeixonmHast quarnoctudeckas padora. 1 -

Bcero 102 11

8 kuace

I'maBa 1. PanimonanbHbIC 1pOOH. 25 2
Bxonnas auarnoctudeckast paboTa. 1 -
I'nmaBa 2. KBagpaTHblEe KOpHH. 18 2
I'maBa 3. KBanpaTHble ypaBHEHMS. 22 2
[TpomexyTouHast [uarHocTU4Yeckas padora. 1 -
I'nmaBa 4. HepaBeHnctsa. 18 2
I'maBa 5. CremneHs ¢ eNbIM MOKa3aTeaeM. DIeMEHThl CTATUCTUKH. 10 1
IToBTOpEHNME. 6 2
BeixomHast quarHoctudeckas padora. 1 -

Bcero 102 11
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9 kJaacce

I'maBa 1. CBoiicTBa pynkumii. KBagpaTuunas QyHKIHS. 23 2
Bxopmnast qparnoctuyeckas padora. 1 -
['naBa 2. YpaBHeHUs U HEpaBEHCTBA C OJHOM MEPEMEHHOM. 15 2
I'nmaBa 3. YpaBHEeHMsI U HEPABEHCTBA C ABYMS [1I€PEMEHHBIMHU. 17 1
[TpomexxyTouHast AMarHocTudecKas paboTa. 1 -
['naBa 4. [Iporpeccumu. 15 2
I'maBa 5. DneMeHThl KOMOMHATOPUKHN U TEOPUU BEPOSTHOCTEH. 13 1
[ToBTOpeHwue. 16 2
Brixognas quarnoctudeckas paboTa. 1 -
Bcero 102 10

OLHEHOYHO - UBMEPUTEJBHBIE MATEPUAJIbBI

7 Knacc:

Texywuii KOHmMpons:

1.Pabouas terpaap. Anredpa. 7 kiacc. /H.I'Munmoxk, U.C.I1InsikoBa. - M.: «IIpocBemenne»

2.Anrebpa. Temarnueckue tectol. 7 kiace. /FO.I1. JyaaumeH, B.JI. Kponrays. - M.: «IIpocBemenne»

3.Tectol mo anrebdpe: 7 knacc: k yaeonuky FO.H.MakaperaeBa u ap. «Anredpa. 7 kimace» /HO.A.I'ma3kos,
N.K.Bapmasckunii, M. fl.I'anamsunu. - M.: U3garenseTBo «OK3aMen»

4. KoHTpoapHO-u3MepuTeNbHbIe MaTepuaibl. Anredpa: 7 kiacc / Coct. JI..MapteimoBa. M.: BAKO

Koumponvnvie pabomut

Anrebpa. [Iunmaktuueckue marepuansl. 7 kiacce /B.M.JKoxos, FO.H.Maxkapeiues, H.I.Munaiok / M:
[IpocBenienue

8 knacc:

Texywuii KoHmponw:

1.PaGouas terpaap. Anrebpa. 8 xiracc. /H.I'.Munmrok, N.C.11InbikoBa. - M.: «IIpocBemenne»

2.Anre6pa. Temarnueckue tectol. 8 kiace. /FO.I1. yaaumeia, B.JI.Kponrays. - M.: «IIpocBemenue»

3.Tectol o anredpe: 8 kiacc: k yueonunky FO.H.MakaperyeBa u ap. «Anrebpa. 8 kimace» /HO.A.I'ma3kos,
N.K.Bapmasckuii, M.S.I"anamBumnu. - M.: U3gaTenbcTBO «IK3aMeH»

4. KoHTpoapHO-H3MepUTENbHbIe MaTepuaibl. Anredpa: 8 kiacc / Cocr. JI..Maprteimosa. M.: BAKO

Koumponvnvie pabomut

Anrebpa. [unaktuueckne marepuanbl. 8 kiacce /B.M.JKoxos, F0.H.Makapsrues, H.I'.Munmtok / M:
IIpocsemnienue

9 knacc:

Texywuti KOHMpoOnw:

1.Pabouas TeTpanp. Anreopa. 9 kinacc. /H.I'.Munmok, WU.C.11IneikoBa. - M.: «lIpocsemnienue», 2014.

2.Anrebpa. Tematuueckue tectsl. 9 knacc. /FO.I1. Jyauunsin, B.JL. Kponrays. - M.: «[IpocBemenuey, 2

3.Tectsl o anredpe: 9 knacc: k yueonuky KO.H.MakapeiueBa u ap. «Anredpa. 9 kimace» /F0.A.I'na3kos,
N .K.Bapmasckuii, M. f.I"'anamBunu. - M.: U3gatenbcTBo «K3aMeH»

4. KoHTponpHO-U3MepuTenbHble Matepuaibl. Anredpa: 9 knacce / Coct. JI.M.Maprteimosa. M.: BAKO

Koumponvnsie pabomut

AnreOpa. [unaktuueckue marepuaisl. 9 kiace /B.M.JKoxos, FO.H.MakapeiueB, H.I'.Munmtox / M:
IIpocsemienue
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