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IHOACHUTEJIBHAA 3AIINCKA

PaGouass mporpamma no _anre0pe uig 7-9 KiaccoB cocTaBieHa B COOTBETCTBUU C TPEOOBAHUSIMHU
®denepadbHOrO rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa OOO Ha ocHOBE aBTOPCKOM
nporpammbl Makaperuesa FO.H., Mungrok H. T'., Hemkosa K. W. u np. (Anre6pa. CoopHuk pabounx
nporpaMm 7 — 9 Kiaccel: mocodue Jist yauTeneit 001eoopa3oBaTeIbHBIX Opranu3amnuii/ coct. T.A.
Bypmucrtposa. — 2-¢ uza. - M.: [Ipocserenue, 2016.)

Ha usyuenue npenmera «Anredpa» B 7 kimacce MbOVY «3CIL» orBoautcs 102 yaca B rox (3 yaca
B Hezlento), B 8,9 kmaccax otBoautes 119 vacoB B rox (3,5 dyaca B Heiemo) coryiacHO Y4eOHOMY TUIaHy
MBOY «3Clll», yrBepkaeHHOMY NpHKa30M aupekropa mkoubl ot 03.06.2022 r. Ne 01-16 / 206

Jlns peanuzanyy nporpaMMbl UCTIOIb3YIOTCS YHEOHUKH

AureOpa. 7 kiacc: yue6. a1 001eo0pa3oBaTebHbIX OpraHU3alui ¢ IPUIOKEHUEM Ha
anektpoH.Hocututene / FO.H.Makapsraes, H.I'.Munmiok, K.M.Hemkos, C.b.CyBopoBa; noj pen.
C.A.TenskoBckoro. — 3-¢ u3a. — M.: [Ipocsemienue, 2014.

Anrebpa. 8 kimacc: y4ueb. st 001eo0pa3oBaTebHBIX OPraHU3ali C IPIIIOKEHUEM Ha
anekTpoH.Hocututene / FO.H.Makapserues, H.I'.Munntok, K.M.Hemkos, C.b.CyBopoBa; noj pen.
C.A.TenskoBckoro. — 3-¢ m3a. — M.: IIpocsemnienune, 2014,

Anre6pa. 9 kiacc: yueb. i 0011e00pa30BaTEIbHBIX OpraHU3alui ¢ MPUIIOKEHUEM Ha
anexktpoH.Hocuturene / F0.H.Makaperues, H.I''Munnrok, K.M.Hemkos, C.b.CyBopoBa; nox pex.
C.A.Tensxosckoro. — 3-e u3a. — M.: [Ipocsemenue, 2014.

IInaHupyeMble pe3yJibTaThbl OCBOEHHS Y4eOHOI0 peaMeTa

[Tporpamma obGecrieunBaeT JOCTHKEHHE CIEAYIONIUX Pe3yIbTaTOB OCBOCHUS 00pa30BaTEIbHOM
MporpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHus:

JIMYHOCTHBIE Pe3yJbTAThI:

1) chopMHUPOBAaHHOCTH OTBETCTBEHHOT'O OTHOUIEHHSI K YY€HHIO, TOTOBHOCTh U CIOCOOHOCTH
o0yyaromuxcs K CaMOpa3BUTHIO U cCaMOOOPa30BaHUIO HA OCHOBE MOTHBALIMHU K OOYUEHHUIO U MO3HAHMUIO,
BbIOOpY nanpHeiero oopazoBanus Ha 0a3e OpUEHTUPOBKU B MUpe npodeccuii v mpohecCuoHaIbHBIX
NpEeNoYTeHUH, 0CO3HAHHOMY IOCTPOCHUIO WHAUBUYAIbHOM 00pa30BaTEIbHON TPAEKTOPUH C YUETOM
YCTOMUYMBBIX [T03HABATEIbHBIX HHTEPECOB,;

2) cOopMHPOBAHHOCTH IIETTOCTHOT'O MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTUKH;

3) copMHUPOBaHHOCTH KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOILEHUH U COTPYIHUYECTBE CO
CBEpPCTHUKAMHU, CTAPIIMMHU U MJIAAIIMMH, B 00pa30BaTEIbLHOM, 00IIECTBEHHO MOJIE3HOM, Y4eOHO-
HCCIIE0BATENbCKOM, TBOPUECKON U IPYTMX BUAAX JESATEIBHOCTH;

4) ymeHue ACHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIH B YCTHOM U MMCBMEHHOHN pe4H, TOHUMATh
CMBICJI TTOCTABJICHHOM 3aJ[auy, BEICTPANBATh apI'YMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;
5) npexacraBieHne 0 MaTeMaTHUECKON HayKe Kak cdepe 4enoBe4eCcKOol NesTeIbHOCTH, 00 3Tanax eé
Pa3BUTHSA, O €€ 3HAUMMOCTHU AJIs Pa3BUTHUS LIMBUIIN3ALINN;

6) KPUTUUHOCTh MBIIIJICHHS, YMEHHE PAclO3HaBaTh JOIMUECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJINYATh
TUIIOTE3Y OT (PaKTa;

7) KpeaTUBHOCTb MBILIUIEHUS, UHUIIMATUBA, HAXOJYUBOCTh, AKTUBHOCTb IIPU PEIICHUH aNre0pandyeckux
3a/1ay;

8) yMeHHe KOHTPOJIMPOBATh MPOLIECC U Pe3yNbTaT yueOHONH MaTeMaTHUECKON AeATeIbHOCTH;

9) c11OCOOHOCTH K SMOLIMOHATIBHOMY BOCIIPUATHIO MAaTEMAaTHUECKUX O0BEKTOB, 33/1a4, PELICHUH,
pacCyXICHUN.



MeTanpeAMeTHbIC Pe3yaIbTaThl:

1) yMeHHe caMOCTOSITENIbHO JIAHUPOBAThH AIbTEPHATUBHBIE MMYTH JTOCTHXKEHUS 1eJIel, 0CO3HAHHO
BBIOMpAaTh Hanbosaee 3P PEeKTUBHBIE CIIOCOOBI pelieH s yUeOHbIX U M03HABATEIbHBIX 33a4;

2) yMeHHEe OCYILECTBIIATh KOHTPOJIb IO PE3YyJbTaTy U IO CIIOCO0Y AEUCTBUSA HA YPOBHE IIPOU3BOJIBLHOIO
BHUMAaHHUS U BHOCUTb HEOOXOIUMbIE KOPPEKTHBBI,

3) yMeHue aIeKBaTHO OIIEHUBATh MMPaBUIILHOCTh WJIM OIIMOOYHOCTh BBIMOJIHEHHS y4eOHO 3a1aun, eé
00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ peICHHS;

4) oco3HaHHOE BJaJIEHUE JIOTUYECKUMU AEUCTBUAMHU ONPEIEICHUs MOHITUI, 0000IIEHHS, YCTaHOBICHUS
aHaJorui, Kaccu(UKaluy Ha OCHOBE CaMOCTOSTEILHOTO BEIOOpAa OCHOBAHUH U KPUTEPUEB,
YCTaHOBJICHHSI POJIO-BUIOBBIX CBS3EH;

5) yMeHue ycTaHaBIMBaTh IPUYMHHO-CIICJICTBEHHBIE CBS3H; CTPOUTH JIOTHUECKOE PACCYXKICHUE,
YMO3aKJII04eHNe (MHAYKTUBHOE, I€yKTUBHOE 1 110 aHAJIOTMH) U BBIBOABI;

6) yMEeHHE CO3/1aBaTh, IPUMEHATh U IPE0OPa30BhIBATH 3HAKOBOCUMBOJINUECKUE CPEICTBA, MOJICIH U
CXEMBI Ul pelleHns y4eOHbIX U TI03HABaTENIbHBIX 3a/1a4;

7) yMeHHEe OpraHnu30BbIBATh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO I€ATEIBHOCTD C YUUTENEM U
CBEPCTHUKAMMU: ONIPENENISTh LeNIU, paclpeieiaeHne QyHKIUM 1 posiel y4aCTHUKOB, B3aUMO/IEHCTBHE U
o0mrue crmoco0bl paboThl; yMEHHE PabOTaTh B IPYIIIE: HAXOAUTH O0IIee PEIICHHE U pa3periaTh
KOH(JIMKTHI HA OCHOBE COIJIACOBAHUS MO3UIMHA U y4éTa HHTEPECOB; CIyIIaTh NapTHEPA; GOPMYINPOBaTh,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

8) chopMupoBaHHOCTH YyUEOHOI 1 OOIIENOIB30BATEIBCKON KOMIIETEHTHOCTH B 00JIACTH MCIIOIb30BAaHUS
UHPOPMAMOHHO-KOMMYHUKATMOHHBIX TexHonoruil (MKT-koMmeTreHTHOCTH);

9) nepBoHavaIbHbBIE MPEACTABIECHUS 00 UAESIX M O METOJaX MaTEMaTHKHU Kak 00 YHUBEPCAJILHOM SI3bIKE
HAyKH U TEXHUKH, O CPEJCTBE MOJIEIUPOBAHMSI SIBJICHUI U MPOLIECCOB;

10) ymeHue BUJIeTh MaTEMaTUYECKYIO 3a7]auy B KOHTEKCTE MPOOIEMHON CUTyalluu B APYTHX
JUCLUIUINHAX, B OKPYXKAIOIIEH KU3HU;

11) ymeHue HaxOqUTh B pa3IUYHBIX UCTOUYHUKAX HHPOPMALINIO, HEOOXOIUMYIO /ISl pEIICHUS
MaTeMaTHIECKUX MPOOJIEM, U TIPEICTABIATE €€ B IOHATHON (OpME; MPHHUMATH PEIICHHUE B YCIOBUSX
HETMOJHOM 1 U30BITOYHO, TOUHOM U BEPOSITHOCTHON MH(OpMAIINK;

12) ymeHune noHUMaTh U UCIOJIb30BaTh MaTEMAaTUUYECKHE CPEICTBA HATIIAHOCTHU (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) AJIs MIUTIOCTPALIMHU, UHTEpIPeTalluy, apryMEHTalUH;

13) ymeHue BBIABHTATh THIIOTE3BI TIPU PEIICHUH YUeOHBIX 3314 ¥ MIOHUMAaTh HEOOXOAMMOCTh X
IIPOBEPKU;

14) ymeHue npuMeHsATh UHYKTUBHBIE U J€TYKTUBHBIE CIIOCOOBI paCCyXACHUN, BUAECTh pa3IndHbIe
CTpaTeruy peleHus 3a1ay;

15) noHumMaHue CymHOCTH aJrOPUTMUYECKUX NMPEANUCAHUNA U YMEHUE 1eHCTBOBATh B COOTBETCTBUHU C
IIPEJIOKEHHBIM aJITOPUTMOM;

16) ymeHHe caMOCTOSITENILHO CTaBUTh 11€JIM, BBIOUPATh U CO3/1aBaTh aJrOPUTMBI JIJISl pelIeHUs] y4eOHbIX
MaTeMaTHYeCKUX Mpooiiem;

17) ymeHue naaHupoBaTh U OCYLECTBIISITH JeATEIbHOCTh, HAIIPABJICHHYIO HA PEIICHUE 3a/1a4
HCCJIE0BATENILCKOTO XapaKTepa.

npeaMeTHbIE Pe3yJbTaThl:

1) ymenue paboTaTh ¢ MATEMAaTUYECKUM TEKCTOM (CTPYKTYpHPOBAHHUE, U3BIICUCHUE HEOOXO MO
UH(POPMALIKH), TOYHO ¥ IPAMOTHO BBIPA)XXKaTh CBOU MBICJI B YCTHOM M MUCbMEHHOW peuH, MPUMEHSSA
MaTeMaTHYECKYIO TEPMUHOJIOTHIO M CUMBOJIMKY, HCITOJIb30BATh PA3IMYHbIC SI3IKH MAaTEeMaTHKU
(coBecHBIN, CUMBOJIMYECKUH, rpaduueckuii), 000CHOBBIBATE CYXKIIEHUs, IPOBOIUTH KIACCH(PHUKAIINIO,
JTOKa3bIBaTh MaTEMATHYCCKHIE YTBEPIKICHUS;

2) BJIaCHUC 62130BBIM NOHATUHMHBIM arrapaTom: UMCTb PCACTABIICHUC O YUCJIC, BJIAACHUC CUMBOJIbHBIM
SI3BIKOM aJIreOphl, 3HAHHUE JIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCMOCTEH, (POPMHPOBAHUE



MPEJICTABJICHUH O CTATUCTUYECKHX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUPE M O Pa3IUYHBIX CIIOCO0aX UX
U3y4eHus, 00 0COOEHHOCTSIX BHIBOJIOB U MPOTHO30B, HOCSAIINX BEPOATHOCTHBIIN XapakTep;

3) yMeHue BBINOJIHATH ajdredpandeckue Npeoopa3oBaHusl pallMOHATBHBIX BEIPAXKEHUH, TPUMEHATh UX JUIS
peleHus yaeOHbIX MaTeMaTHYECKUX 3aJ1ad M 3a/1a4, BO3HUKAIOIIUX B CMEKHBIX YIeOHBIX MTPEIMETAX;

4) yMeHue MoJib30BaThCsd MaTEMAaTHYECKUMHU (POPMYJIaMU U CAMOCTOSTEIBHO COCTABIIATH (POPMYITbI
3aBUCHUMOCTEN MCXKAY BCIIMYMHAMHU Ha OCHOBC O606HI€HI/I$[ YaCTHBIX CIIYYacB U OKCIICPUMCHTA,

5) yMeHue pelaTh JMHENHBIE U KBAJPATHBIE YPABHEHUS U HEPABEHCTBA,  TAKXKE IPUBOIUMBIE K HUM
YpaBHCHMA, HCPABCHCTBA, CUCTCMBI, IIPUMCHATH rpa(bnqecmle MpEACTABJICHUA OJId PCIICHUA U
HUCCIICA0BAaHUA ypaBHeHI/If/’I, HEPAaBCHCTB, CUCTEM; IPUMCHATD IMOJTYYCHHBIC YMCHUA IJId PCUHICHUA 3aaa4 U3
MaTeMaTUKH, CMEXHBIX TIPEAMETOB, TPAKTUKH;

6) oBJa/ieHNe CUCTEMOM (PYHKIIMOHATBHBIX MOHATUH, (YHKIIMOHAIBHBIM SI3bIKOM U CUMBOJIMKOH, yMEHUE
CTpOUTH rpaduku PyHKITHH, OMMCHIBATh UX CBOMCTBA, UCITOJIH30BaTh ()YHKIIMOHATLHO-Tpaduieckue
MpEaACTABJICHUA IJId OIMUCAHUA U aHaJIn3a MAaTCMAaTUYCCKUX 3aaa4 U pCaJIbHbIX 3aBI/ICI/IMOCTeI\/JI;

7) oBJia/ieHuEe OCHOBHBIMH CITIOCOOAMU TIPE/ICTABICHHUS M aHAJIN3a CTATUCTHYECKHX JIaHHBIX; YMEHUE
pelaTh 3aJa4l Ha HaX0>KJIEHUE YaCTOThl U BEPOSITHOCTH CIIy4ailHBIX COOBITHUI;

8) yMeHrEe IPUMEHSTh U3yUEHHBIC MOHSTHS, PE3YJIbTATHl K METOBI PH PEIICHUH 33]1a4 U3 PA3TUIHBIX
paszenoB Kypca, B TOM YHCIIEe 3a7a4, He CBOSAIINXCS K HEITOCPEACTBEHHOMY MTPUMEHEHHIO H3BECTHBIX
QJITOPUTMOB.

PAIHUMOHAJIBHBIE YU CJIA

VYyeHuK HAy4HuTCS:

1) moHMMAaTh 0COOCHHOCTH JIECATUIHON CUCTEMBI CUHCIICHUS,

2) BNaIeTh MOHITUSIMH, CBA3aHHBIMU C JIETUMOCTHIO HATYPaJIbHBIX YHCEIL;

3) BeIpakaTh YKCIlia B 9KBUBAJICHTHBIX (popMax, BeIOMpas HarboJiee OIXOSIIYI0 B 3aBHCHMOCTH OT
KOHKPETHON CUTYaIluH;

4) cpaBHUBATH U YIOPSJ0UYNBATH PAIUOHATBHBIC YHCIIA;

5) BBIMOJHATH BHIYUCICHUS C PAIIMOHATLHBIMU YHCIIAMU, COYETAast YCTHBIE U MUCbMEHHBIE TPUEMBI
BBIYHCIICHUM, TPUMEHATH KaJIBKYJIATOD;

6) UCTIONB30BATh MOHATHUS U YMEHUS, CBSI3aHHBIE C MTPOMOPLIHUOHATEHOCTHIO BEIMYHMH, MTPOLIEHTAMH B XOJI€
pelIeHns MaTeMaTUYeCKUX 3a/1a4 1 3a]1a4 U3 CMEKHBIX MTPEAMETOB, BBIIOIHSATH HECIOKHBIE
MPAKTHYECKHUE PACUETHI.

Y4eHUK MOJYYUT BO3MOKHOCTH HAYUYHTHCH

7) IO3HAKOMUTHCS C TO3UIIMOHHBIMH CUCTEMAaMU CUUCIICHHS C OCHOBAHUSAMU, OTIAHNYHBIME OT 10; §)
YIIyOUTh U PA3BUTH MPEJICTABJICHHS O HATYPATbHBIX YHCIaX U CBOMCTBAX JEJIUMOCTH;

9) HAyYUTHCS HUCTIONH30BATh IPUEMBI, PALIMOHATU3UPYIONINE BEIYUCIICHUS, TPUOOPECTH MPUBBIUKY
KOHTPOJIMPOBATh BBIYUCIICHHUS, BHIOUPAs TIOAXOISIIINMA 1T CUTYalluH CIIOC00.

JJEMCTBUTEJBHBIE UNCJIA

YyeHuK Hay4YuTCH:

1) ucnonp30BaTh HauaIbHBIE PEICTABICHUS O MHOXKECTBE J€HCTBUTENIbHBIX YHCET;

2) BlIaJIeTh MOHATUEM KBaAPATHOT'O KOPHS, MPUMEHSTh €r0 B BHIYUCICHUSIX.

Vyaieics moJiy4uT BO3MOKHOCTh HAYYUThCS:

3) pa3BUTH MPECTABICHUE O YUCIIE U YUCTOBBIX CUCTEMAX OT HATYPAJIbHBIX 10 IEUCTBUTEIbHBIX YUCEIL;
O POJIY BBIYUCIICHHI B YEJIOBEYECKOM MPAKTUKE;

4) pa3BUTh U YIIIyOUTh 3HAHUS O IECATUYHOMN 3aMUCH JICUCTBUTEIBHBIX YHCEl (IEpUOIUYECKUE U
HEIMEePUOINYECKUE TPOOH).

N3MEPEHUS, IPUBJINKEHUSA, OHEHKHU
YyeHuK Hay4YuTeo:



1) ucnosib30BaTh B XOJ€ PEIICHHs 3a/1a4 AJIEMEHTApHbIE MPEJICTaBICHUS, CBA3aHHBIE C MPUOIMKEHHBIMU
3HAYCHUSIMU BEITUYHH.

Y4eHUK NOJy4YHT BO3MOKHOCTh HAYYUTHCS:

2) OHATH, YTO YHCIIOBBIC JTAHHBIE, KOTOPBIE HCIOIB3YIOTCS ISl XapaKTEPUCTHKH 00BEKTOB
OKPY’KaIOIIET0 MUPA, SIBIAIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMH, YTO 110 3aIMCH TPUOIMIKEHHBIX
3HA4YCHUH, CO/IepKAIIUXCs B MHPOPMAIIMOHHBIX HCTOYHUKAX, MOYKHO CYJTUTh O TIOTPEITHOCTH
npUOJIMKEHUS;

3) MOHSATB, UTO MOTPEUTHOCTH Pe3yIbTaTa BEIYUCICHHUH JODKHA OBITh COM3MEPHMA C ITOTPEITHOCTHIO
UCXOJIHBIX JIaHHBIX.

AJITEBPANYECKUE BBIPAYKEHUS

VYUyeHNK HAYYHUTCH:

1) BageTh MOHATUSAMH «TOXXIECTBO», «TOKIECTBEHHOE PeoOpa3oBaHuey, pelaTh 3a/1a41, COepKaIie
OyKBEHHBIE JTaHHBIC; pad0TaTh ¢ PopMyIaMu;

2) BBIMIOTHATH MTPEe0Opa30BaHUsl BEIPAXKEHUH, COEPKAIUX CTETICHH C LEJIBIMU TIOKA3aTeIsIMUA U
KBaJ[paTHbIE KOPHH;

3) BBINOJHATH TOXKAECTBEHHBIE MPEOOPA30BaHUs PALIMOHATIBHBIX BBIPAKEHUH HA OCHOBE TIPABUIT
NefcTBUI HaJl MHOTOYJIEHAMU U alredpandecKuMu ApoOsmu;

4) BBINOJHATH Pa3/I0KEHNE MHOTOUJIEHOB Ha MHOKUTEIIH.

VYU4eHUK NOJYYHT BO3MOKHOCTh HAYYUThCS:

5) Hay4UTHCSI BBIMIOJIHATH MHOTOIIIATOBBIE TPE0OPa30BaHUs PAIIMOHAIBHBIX BRIPAKCHUHN, TPUMEHSIS
IUPOKHI HAOOP CIOCOOORB M MPUEMOB;

6) IpUMEHATH TOXKAECTBEHHbIE MPeoOpa3zoBaHUsl IS pELICHMS 3a/1a4 U3 pa3InYHbIX Pa3JesioB Kypca
(HampuMep, AJI HAXOXKAEHUS HauOOJIbIIEr0/HauMEHBILIETO 3HAUEHHSI BBIPAXKECHNU ).

YPABHEHUA

YyeHuKk Hay4YuTes:

1) perate OCHOBHBIE BUbl PAIIMOHAIBHBIX YPAaBHEHUH ¢ OJJHON MEPEMEHHOM, CUCTEMBI ABYX YpaBHEHUN
C IByMS IEPEMEHHBIMY;

2) NOHUMAaTh ypaBHEHHE KaK Ba)KHEHIIIYI0 MaTeMaTHUECKYIO0 MOJIENb JJIsl ONMCAHUs U U3yYEeHUs
pa3Ho00pa3HbIX peajbHbIX CUTYAlUH, pelIaTh TEKCTOBBIE 331aUl aIredpandeckum METO10M;

3) npuMeHATh TpapuuecKue NpeCTaBIeHHs Ul UCCIIeI0BaHMsl YpaBHEHUHN, UCCIIEIOBAaHNS U PEIICHUS
CHCTEM YpaBHEHUH C IBYMS [IEPEMEHHBIMHU.

Y4eHUK MOJIYy4YHUT BO3MOKHOCTD HAYYHThCH:

4) oBnazeTh CHEMAIbHBIMU IPUEMaMH PEIICHUS YPAaBHEHUHN U CUCTEM ypaBHEHUI; yBEPEHHO
NPUMEHSATH anmnapaT ypaBHEHHUN JJIs pELIeHUs] pa3HOOOPa3HBIX 3a/1a4 U3 MAaTEMAaTUKH, CMEXHbIX
MPEIMETOB, IPAKTUKU;

5) npuMeHATh TpaguuecKue NpeICTaBIeHHs I UCCIICA0BAaHMs YPaBHEHUN, CUCTEM YpaBHEHHIA,
coJiepKaluX OyKBeHHbIE KO3(PPUIIUEHTHI.

HEPABEHCTBA

YyeHUuK Hay4YuTeo:

1) noHMMaTh U NPUMEHATH TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIIEHUEM HEPABEHCTBA,
CBOICTBA YMCIIOBBIX HEPABEHCTB;

2) pemiaTh JIMHEWHBIC HEPABEHCTBA C OJHOW MEPEMEHHON U UX CUCTEMBI, peliaTh KBaIpaTHbIC
HEpaBEHCTBA C OMOPOii Ha rpaduyecKre MpeACTaBICHHUS;

3) npUMEHATH anmnapat HEPaBEHCTB I PEILICHUs 3a]a4 U3 pa3IMuHbIX pa3/IesioB Kypca.

VYuyamieics noJay4uT BO3MOKHOCTh HAYYUThCH:

4) pazHooOpa3HbIM IpUEMaM JJ0Ka3aTEIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHATh annapaT HEPaBeHCTB
JUIS pEeLICHHs] Pa3HOOOPA3HBIX MAaTEMaTHUECKUX 3a7a4 M 3a]1a4 U3 CMEKHBIX MTPEIMETOB, IPAKTHKH;



5) npuMeHATh TpaguuecKue NpeICTaBIeHH Ul UCCIeI0BaHUs HEPABEHCTB, CUCTEM HEPaBEHCTB,
coJiepKalux OyKBeHHbIE KO3(PPUIIUEHTHI.

OCHOBHBIE ITOHATHS. YUCJIOBBIE ®YHKIIUU

YyeHuK Hay4YuTCo:

1) mOHMMATh ¥ UCTIOTB30BATh (DYHKIIMOHAIBHBIE TIOHSTHS U SI3BIK (TEPMUHBI, CHMBOJIHYECKUE
0003HaYCHHS);

2) cTpouTh rpauKu 3JIeMEHTapHbIX (PYHKIMI; UCCIIe0BATh CBOMCTBA YNCIIOBBIX (DYHKIIUI Ha OCHOBE
U3yUYECHHS MTOBEICHUS X IPa(UKOB;

3) noHnMaTh QYHKIUIO KaK BaKHEHIIYI0O MaTEeMaTHUYECKYIO0 MOJIEIhb /IJIsl OTMCAaHUS IPOLIECCOB U SBIECHUMN
OKPY’KaIOIIETO MUPA, MPUMEHATH (PYHKIIMOHATIBHBIN S3BIK JJIS1 ONMCAHUS U HCCIIEJOBAHUS 3aBUCHMOCTEN
MeXny QU3NYECKUMU BeJIMYMHAMH.

VY4eHuK NOJIy4YUT BO3MOKHOCTh HAYUYHThHCH:

4) MpOBOANTH MCCIICIOBAHMSI, CBI3aHHBIC C U3YYCHUEM CBOMCTB (DYHKIIMA, B TOM YHCJIE C
UCTIOJIb30BaHUEM KOMIIBIOTEpA; HA OCHOBE I'paMKOB M3YUEHHBIX (DYHKIHH CTPOUTH O0JIee CI0KHBIE
rpaduku (KyCOYHO-3a/IaHHBIC, C «BBIKOJIOTBIMIY TOYKAMHU H T. I1.);

5) ucronp30BaTh (QYHKIIMOHAIBHBIC TIPEACTABICHUS U CBOMCTBA (DYHKIIMI JJIS1 PEIICHUST MATEMaTHUECKUX
3a/1a4 U3 pa3IuIHbIX

YUCJIOBBIE ITOCJIEJOBATEJIBHOCTH

YyeHuK Hay4YuTes:

1) NOHMMATB M UCIIOIB30BATH S3bIK IOCIIE0BATEIBHOCTEHN (TEPMUHBI, CHMBOJINYECKHE O003HAUCHMS);

2) npuMeHsTh (POPMYJIBI, CBI3aHHbIE C apU(PMETHUECKON U Te€OMETPUYECKON MPOTPECCUSIMHI, U arnapar,
c(hOpMHUPOBAHHBINA PU U3YYEHUHU APYTUX Pa3/AeiIOB Kypca, K PELICHHIO 3a/1a4, B TOM YHUCIIE€ C KOHTEKCTOM
W3 peajbHOM KU3HMU.

YYeHUK NOJYYUT BO3MOKHOCTH HAYYHTHCH:

3) pemate KOMOMHUPOBAHHBIE 331a9H ¢ IPUMEHEHHEM (POPMYII N-TO YJICHA U CYMMBI TIEPBBIX N YWICHOB
apu(MeTHUECKOM U reoOMeTpUIECKON MPOrpeccuil, MpUMEHsIsl IPH STOM annapar ypaBHEHUH U
HEPaBEHCTB;

4) noHuMaTh apu(PMETHIECKYIO U TEOMETPHUUECKYIO TPOrPECCHH KaK (PYHKIIMM HATypajIbHOTO apryMEHTa,;
CBA3BIBATh apUPMETHUUECKYIO IIPOTPECCUIO C JINHEHHBIM POCTOM, F€OMETPUUECKYI0 — C
HKCIIOHEHIIMAIBHBIM POCTOM.

OIMUCATEJIBHASAA CTATUCTHKA

YyeHuk Hay4YuTes:

UCIIOJIb30BaTh MPOCTEHIIINE CIIOCOOBI MPEICTaBICHUS U aHATN3a CTATUCTUYECKHUX JTaHHBIX.

YYeHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

nproOpecTy MepBOHAYATBHBIN ONBIT OpraHU3auy cOopa JaHHBIX MIPH IPOBEACHUH OIPOCa
0OLIECTBEHHOI'O MHEHUS, OCYLIECTBIIATh UX aHAJIU3, IPEJCTABIATh PE3yIbTaThl OIIPOCca B BUJE TaOIHUIIbI,
JMarpamMmBel.

CJIYYAUHBIE COBBITUSA U BEPOSITHOCTH

YUeHHK HAYYHUTCH:

HaxXoAUTb OTHOCUTCIIbHYIO YaCTOTY U BEPOATHOCTDb CJIy‘-I&fIHOI“O C06BITI/15L

Y4eHHUK NOJIYy4YUT BO3MOKHOCTh HAYUYHThCSH:

nproOpeCTH OMBIT MPOBEICHHS CIy4allHBIX SKCIIEPUMEHTOB, B TOM YHCIIE C TOMOIIBIO KOMITBIOTEPHOTO
MOJIETTUPOBAHUS, HHTEPIPETALUU UX PE3YIbTATOB.

KOMBHUHATOPHUKA
YyeHuK Hay4YuTeo:



pemaTrb KOM6I/IHaTOpHBIC 3aJa4M Ha HaXO0XACHUC YUCiia 00BEKTOB HIIH KOM6I/IHaI_[I/II7L
YyeHuk MOJYYUT BO3MOKHOCTHb HAYYUTHLCH:
HCKOTOPBIM CIiCIIUAaJIbHBIM HpI/IéMaM pelIcHuA KOM6I/IHaTOpHLIX 3aaa4.

Copnepxanue yueOHOro Kypca

7 knace

Paznen 1. BoipaskeHnus, TOK1ecTBa, ypaBHeHud (22 yaca)

B nanHOM paszgene cUCTEeMaTH3UPYIOTCSA, 0000LIAIOTCS M YriyONsroTCs IMOJy4eHHBIe B 5 — 6
KJlaccax HayaJlbHbIE CBEJIEHUS O YHCIIOBBIX M OYKBEHHBIX BBIPA)KEHUSX, MPEe0OpPa30BaHUAX BbIpPAXKEHUH,
ypaBHeHUsAX. C MOHITHEM «YHCIOBOE BHIPAXKEHUE» U «3HAYEHHUE UYMCIIOBOTO BBIPAYKEHUS» YUALIUECS yHKE
BCTPEUAINCh B NPEABINYIIUX Kiaccax. [[puHIMNNaNbHO HOBBIM Ul HUX SIBISIETCS NIOHATHE «YUCIOBOE
BBIPQXEHHE, HE UMEIOLIEE CMBICIa». JTO MOHATHE MCIONb3YeTCs B JAJIbHEHIIEM KaK OIOpPHOE, KOrjaa
paccMaTpUBAOTCA BBIPAXKECHHSA C IIEPEMEHHBIMU, HE HMMEIOIIHE CMBICJIA NPH HEKOTOPBIX 3HAYECHHAX
IIEPEMEHHBIX.

ToxnecTBeHHbIE MPeoOpa30BaHUS BBIPAKEHUN MPEACTABISAIOT COOOW OAHY W3 BaXKHEHIIMX
coJiepKaTeIbHbIX JIUHUM Kypca anreOpel. B naHHOM paszene paccMaTpuBarOTCs CBOWCTBA JAEUCTBUN Hall
yyciaaMM M UX [PUMEHEHHE [UId BBIINOJIHEHUS NPOCTEHIIMX MpeoOpa3oBaHU. OTO IMO3BOJISET
MOJrOTOBUTh Y4YalllUXCSl K OCO3HAHHOMY BOCHPHSTHUIO BBOJMMBIX IMOHSTHH : TOKIECTBEHHO paBHBIE
BBIPa)KEHUS, TOXKAECTBA, TOKIECTBEHHBIE IPE0OPa30BaHUsI BHIPAKEHUH.

I[lo mepe Toro kak BBOASTCS HOBBIE BHUJbl BBIPAKEHUN M M3Y4YAIOTCS TOXKJIECTBEHHBIE
npeoOpa3oBaHUsl  3TUX  BBIPAKEHWH,  pacmmpsiercs  Kpyr  pacCMaTpUBaeMbIX  ypaBHEHHIL.
CucTeMaTu3UpyIOTCS M YIIIyOJSIFOTCST TAKHE TOHATHA, KaK «ypaBHEHHE», «KOPEHb YPaBHEHUS», CMBICI
3aJlaHus «PEIINTh ypaBHEHHE». HOBBIM ABIIIETCS MOHATHE PABHOCUIBHOCTH ypaBHEHUM. 3a/1adya COCTOUT
B TOM, YTOOBI yJaIluecs: YCBOMIIN CMBICIT TIOHSTHS paBHOCHIIbHOCTH. ClIeAyeT yIenuTb 0co00e BHUIMaHUE
PacCMOTPEHMIO JINHEHHOTO YPAaBHEHUS C OJITHOM NIEPEMEHHON KaK YPaBHEHUS C ABYMs [TapaMeTpaMHu.

Lenu usyyenus paszaena:

MO3HAKOMUTBCSI C MPOCTEHIIMMM CTaTUCTMUECKUMHU XapaKTepUCTHKaMu. VX conepkaTenbHbIN
CMBICII DPa3bsACHSETCA Ha NPOCTEHIIMX NpUMepax. Yuyaliumecs IODKHBI 3HaThb COOTBETCTBYIOLIME
ONpe/ieNIeHUsl, HAYYUTbCS HAXOAUTh ITH XapaKTEPUCTUKU B HECIOXKHBIX CUTYalUAX, MMOHUMATh HX
NPAaKTUYECKUNA CMBICI B KOHKPETHBIX CIIydasix.

Paznen 2. ®yukuuu (11 yacos)

BBenenuto moHATHs «(GyHKIUSA» MPEALIECTBYET PACCMOTPEHNE TPUMEPOB 3aBUCUMOCTEN MEXKIY
nepeMeHHbIMHU. Ha 3TUX npuMepax pacKkpbIBaeTCs COAEpKaHUE TAKMX NOHATUHN, KaK «3aBUCUMbIE
NIEPEMEHHBIE» U «HE3aBUCHUMBbIE IIepeMeHHbIe». BakHO 00paTuTh BHUMaHHUE y4alluxcsi Ha TO, YTO
TEPMUH «(QYHKLIHUSA» YHOTPEOIIeTCs B IBYX CMbICIIAX : UM 0003HaYaeTCsl KaK ONpeeéHHOTo BUIa
3aBUCUMOCTbH OJHOM IEPEMEHHOM OT APYroM, Tak U caMa 3aBUcUMas nepemMeHHas. K BaxHemmm
(YHKIMOHATBHBIM MMOHATUSAM OTHOCUTCS MOHATHE «001acTh onpenesnenus pynkum». Ocodoe BHUMaHNUE
ynensercs 3aanuio GyHkuuu Gopmynoil. OTaeabHO paccMaTpUBAKOTCS IpAMasi IPOINOPLIUOHAIBHOCTD U
JHMHEiHas QYHKIHU, UX TpaQUKH U CBOWCTBA, TEOMETPUYCCKUI cMbIc uucen K u b.

Henn nzydyenus paszgena:

Breruucste 3nauenus QpyHKIuUM, 3aaHHON (OPMYIION, COCTABIISITH TAOJUIIBI 3HAYECHUHN () YHKITHH.
[lo rpaduky pyHKIIMM HAXOAUTH 3HAUECHUE (PYHKIMH IO U3BECTHOMY 3HAYCHHIO apryMeHTa U
pemaThk oOpaTHyo 3ana4y. CTpouTh rpaduKu IPsIMON MPONOPIUOHATFHOCTH U IMHEHHON
(GyHKIMY, ONMCHIBATh CBOMCTBA 3TUX (yHKIMA. [loHMMaTh, kak BiusgeT 3HaK Kodddurmenta k Ha
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pacmnonoKeHue B KOOPJAUHATHOM MIIOCKOCTH rpaduka ¢pyHkiun y = kx, rae k # 0, kak 3aBUCUT OT
3HaueHni k u b B3anMHoe pacnonoxkenne rpadukoB IByX QpyHKIMH Buaa y = kx + b.
HuTepnpetnpoBaTh rpaduku pearbHbIX 3aBUCUMOCTEH, OMICHIBaEMBIX (hopMynamMu Buaa y = kx,
rnek#0umy=kx +b.

Pa3nen3. CreneHnb ¢ HATYpPaJabHBIM NMoka3ateyeM (11 yacos)

W3yuenue Marepuana HAUMHAETCS C BBEACHUS ONPEEICHUS CTENIEHU C HATypalbHbIM
nokazaresneM. HeoOxonumo, yToObI yyanirecs: yCBOUIU CBOWCTBA CTENIEHH C HATypaslbHBIM IOKa3aTelIeM,
BBITEKAIOINE U3 NPaBUJIa YMHOXKEHHS MOJOKUTENIBHBIX U OTPULATEIbHBIX YUCEN U ITPaBUJIa YMHOKECHHUS
Ha HOJIb. BaXKHBIM SIBJIIETCS BOMPOC O MOPSAKE JEUCTBUM, KOTOPBIM MPUHST MPU BHIYUCICHUN 3HAYCHU N
BBIPAXXEHUM, COIEPKAIUX CTEIIECHHU.

DopMaNTbHBIX ONPEAEIICHUN MMOHATHS OJHOYJIEH U CTaHAAPTHBIN BUJ OJHOWIECHA HE JaETcCs,
COJIEp)KaHME 3TUX MOHATUH pa3bsCHAETCS Ha KOHKPETHBIX TpuMepax. Oco0oe BHUMaHUE YAETIsSeTCs
citydaro, korjaa koddduument ognounena paset 1 wiu -1. [lpu uzyyeHnn yMHOXKEHUS OJJHOUICHOB U
BO3BEJICHUS OJJHOWIECHA B CTENIEHb YYaI[MECs COBEPLIEHCTBYIOTCS B BBIIIOJIHEHUHU JAEHCTBUM CO
creneHsmu. [lanbHelinee pa3BuTre moayyaeT GyHKIMOHAIbHAS JTUHUS Ha IPUMepPe U3YUeHUs! CBOMCTB
byHKIMi y:X2 U y:X3 1 ux rpadukos. [Ipy n3ydyeHnn JaHHOW TEMBI YJalIHecs MOIy4aroT NepBbIe
npeJicTaBiIeHHe 0 rpaduueckoM CIocoOe peleHny ypaBHEH s, €T0 0COOEHHOCTSX.

Lenu usyyenus paszaena:

Bbrancnare 3HaueHus BRIpKEHHUI BUIA an, TJe a —IIPOU3BOJIFHOE YHCIIO0, N — HATYpajJbHOE

YHCII0, YCTHO M MUCBMEHHO, a TAKXKE C MOMOIIBIO KaJIbKyIsTOpa. POpMyIUpoBaTh, 3aIIUCHIBATH B

CUMBOJIMUYECKOW (hopMe 1 000CHOBBIBATH CBOMCTBA CTETIEHU C HATYPaJbHBIM ITOKa3aTelIeM.

[TpumeHsTH CBOWCTBA CTENEHH I TPe0Opa30BaHus BBIPAKEHUH. BBIMOIHATE yMHOXKEHNE

OJHOWIICHOB 1 BO3BEICHHE OJIHOWICHOB B CTereHb. CTpouTh rpadukn QyHKIH y = X 1y = x°.

Pemmats rpaduuecku ypaBHEHUS x?=kx+b,x*=kx+b,raekub— HEKOTOpBIE YHCIIA.

Paznen 4. Muoroujiensl (17 yacoB)

B sToMm paszzaene 3aknaasiBaeTcs pyHIaMEHT AJs U3ydeHUs IpeoOpa3oBaHui LeNbIX

BBIPA)KEHUH C UCIIONB30BaHUEM (DOPMYIT COKPAIIEHHOTO YMHOKEHUS, IEHCTBHIA C pallHOHAIEHBIMHU
IpoOsMHU, KBaIpaTHBIMU KOPHSAMH, CTEIICHSMU C LIEJIBIMH [TOKa3aTeIIMH, C KOPHAMH N-0i CTETIEHU U
CTETICHSIMU C APOOHBIMHU TIOKA3aTEISIMUA. BBOJISATCS MOHATHS «MHOTOWIEH, «CTAHIAPTHBINA BUJI
MHOT'OYJIEHa», «CTENIeHb MHOTOWIEHa». PaccmaTpuBaeTcs ClI0’KEHHE U BBIYMTAaHUE MHOTOUWJICHOB,
YMHO)XEHHUE OJHOYJICHa HA MHOTOWICH, MHOTOYWICHA HA MHOTOUJICH, a TAK)KE JIBa OCHOBHBIX CIIOC00a
pa3JIoKEeHUs] MHOTOYJIeHa Ha MHOKUTENIH. Oco00e MECTO OTBOJUTCS TEKCTOBBIM 33/]jauaM, PEIIaeMbIM C
MIOMOIIBIO YPABHEHHUH, a TAK)KE YPAaBHEHHUSIM, PEIIAEMBbIM METOIOM Pa3JI0KEeHUS Ha MHOKHTEIIH.

Llenu u3ydenus pazaena:

3anuchIBaTh MHOTOWICH B CTAHAAPTHOM BUJIE, ONIPEIEIATh CTEIIEHh MHOTOUICHA. BBIOTHATS
CJIOKCHUC U BBIYUTAHUC MHOTIOYWICHOB, YMHOKCHHUEC OJHOYICHA HA MHOI'OYWICH U MHOI'O4JICHA HAa
MHOTO4IeH. BBINMONHATE pa3ioxkeHne MHOTO YICHOB Ha MHOKUTEIIH, UCIIOJIb3Ysl BEIHECEHUE
MHOJKUTEJS 32 CKOOKH U crIoco0 rpynnupoBKU. [IpuMeHATh AeiCTBHUS ¢ MHOTOWIEHAMU PU
peleHn: pa3sHooOpa3HbIX 33134, B YACTHOCTH MPH PEILICHUH TEKCTOBBIX 33/1a4 C MIOMOIIBIO
YpaBHEHUH.

Pasnea 5. @opmy.ibl cCOKpamEéHHOro ymHoxkenus (19 yacos)

[Ipu u3ydyenun pazaena BaKHYIO pOJib UTPAET IOHUMAHUE CTPYKTYPhI BHIPAKEHUSI.
VYuyamuecs JOJKHBI IPABUIIBHO IIPUMEHATh TAKUE TEPMUHBL, KaK KBaJApaT CyMMBI, CyMMa
KBaPaTOB, KBaAPAT Pa3HOCTH, Pa3HOCTh KBAJIPATOB, KyO CyMMBbI, CyMMa KyOOB, KyO pa3HOCTH,
pa3HoCTh KyOoB. CreryeT 0OpaTHUTh BHUMAHUE , YTO YKa3aHHBIE ()OPMYIIBI IIUPOKO MPUMEHSIOTCS
JUTSL pa3JIo’KEHUs] MHOTOUYIeHa HA MHOXKUTENIU. BBOAUTCS MOHATHE LIEJIOT0 BHIPAKEHUS U



000CHOBBIBAETCSI BO3MOXKHOCTh HpeO6p330BaHI/IH 1000r0 [ECJIOTO BBIPpAXKCHUA B MHOT'OYJICH.
Paznoxenne MHOTOWICHA HA MHOKHTCIIH IMPOBOAUTCA oe3 YKa3aHusd KOHKPETHOT'O crioco0a.

Llenu u3ydenus paszzaena:

Jloka3bIBaTh CIIPaBEIMBOCTD (hOPMYJI COKPALIEHHOTO YMHOXKEHUS, IPUMEHATh HX B
npe06pazoBaHH${x TEIbIX BI)Ipa)KeHI/II\/’I B MHOT'OYJICHBI, a TAKXKE JIA Pa3JI0KCHUA MHOTIOYJICHOB Ha
MHOXHTENH. MCTI01b30BaTh pa3iiuyHble MPeoOpa3oBaHMs LEIbIX BRIPAKEHUH MTPU PELICHUN
ypaBHEHUH, JOKa3aTEIbCTBE TOXKIECTB, B 3aJja4ax Ha ACIUMOCTh, B BBIYMCICHUN 3HAYCHU N
HCKOTOPBIX Bblpa)KeHI/Iﬁ C MOMOIIBIO KAJIBKYJIATOPA.

Pa3nea 6. Cucrembl JIMHeHbIX ypaBHeHHUil (16 yacoB)

BBoauTcs nonsTue ypaBHEHUS C IBYMS IEPEMEHHBIMU U Ja€TCs OIpeleJIeHUEe MOHATHS PEeIeHUs
YpaBHEHUS C JIBYMsI TIEPEMEHHBIMH KaK Tapbl 3HAYCHHUI MEPEMEHHBIX, TpaduKa ypaBHEHHUsI C IBYMS
MIEPEeMEHHBIMH, CUCTEMBI YpaBHEHUI ¢ ABYyMs nepeMeHHbIMU. DOpMHUPYIOTCS HaBBIKU MTOCTPOCHUS
rpaduka TMHEHHOTO YpaBHEHHS C JBYMsI TIEPEMEHHBIMH, PEIICHUS CUCTEM JIMHEHHBIX ypaBHEHUN
rpauYecKuM CIocoOoM, CIOcOOOM TOJCTAaHOBKM M CIIOCOOOM cCioXKeHus. PaccmarpuBaeTcs
reOMETPUUYECKasT MHTEPHpPETAlUs CUCTEMbl JUHEHHBIX YpaBHEHUU C JIByMs MEPEMEHHBIMHU, T7IC
0co00e BHUMaHHE CJIEAYeT YACTUTh CIy4dasiM, B KOTOPBIX CUCTEMa UMEET €IMHCTBEHHOE pellleHuE,
HE MMEET PEeIICHH, MMeeT OECKOHEYHOE MHOXKECTBO pelICHMA. BriepBhie ydamnuecs: 3HAaKOMSITCS C
UCIOJIb30BaHNEM CUCTEM YPaBHEHUH AJIs PellieHUs] TEKCTOBBIX 3ajau.

Ienu n3ydyenus pasnena:

OmnpenensTh, ABISETCA U Mapa YUCEN PELICHHUEM JaHHOTO YPABHEHMsS C JIByMS NEPEMEHHBIMHU.
Haxonute nmyrtém nepebopa ILenble pelIeHUs] JUHEHHOrO YpaBHEHHsI C JBYMs IEPEMEHHBIMH.
Crpouts Tpaduk ypaBHeHHS ax + by = ¢, rie a # 0 wim b # 0. Pemats rpadudeckum criocodom
CHUCTEMBbl JIMHEWHBIX YpaBHEHUIH C ABYMs IepeMeHHbIMH. [IpuMeHsATh cnoco0 MOACTAHOBKU M
CHoco0 CIIOKEHUS MpU PEIICHUH CUCTEM JIMHEWHBIX YpaBHEHMH C ABYMs IepeMeHHbIMU. Pemath
TEKCTOBbIE 3aJaud, MWCIOJb3ys B KauecTBe aireOpanyeckoil MOJENH CHUCTEMY YpaBHEHHIL.
WuTepnpeTrpoBaTh pe3yibTat, NOJIyYEeHHBIH IPU PEILIEHUU CUCTEMBI.

Pa3zpnen 7. IloBTopenue (6 4acoB).
Heasn: [ToBTOpeHne, 0000IICHNE U CHCTEMATHU3allMsl 3HAHUN, YMEHUIH U HABBIKOB, TIOJYYCHHBIX Ha
YpOKax.



8 kiaace

Pa3zpen 1. Panmonanbubie qpoou (23 4.)

B nanHOM pa3zene paccMaTpUBaOTCs TaKUe MOHATHS, KaK «11€J10€ BBIPAKEHHUEY, «IPOOHOE
BBIPA)KEHHUEY, «PALMOHAIBHOE BBIPAXKEHUEY, «PALlMOHAIbHAS APOOBY, «IOMYCTUMbIC 3HAUCHUS
MEPEMEHHOI, «TOXKIECTBO», «TOKIECTBEHHO PaBHBIE BBIPAKEHUSI», «TOXKIECTBEHHOE MTPeoOpa3oBaHue
BBIPA)KEHUS», «COKpAIIEHUE Ipobeii», «IIpuBeIeHre podr K HOBOMY 3HAMEHATEII0». 3HAKOMbIE
MOHATHUS BOZHUKAIOT B HOBOM KOHTEKCTE, YTOUHSIFOTCS, 3HAHUS O PAallMOHAIBHBIX BBIPAKEHUAX
CHUCTEMATU3UPYIOTCA. M3ydaroTcst alropuTMbl CII0KEHHUS, BBIYUTAHUS, YMHOKEHUS, EJICHUS U
BO3BE/ICHHS B CTEIICHb PAIlMOHAIBHBIX Apo0ei. M3yuenune ¢pynkimm y=K/X mpoBoauTcs mo Tomy xe
IUIaHy, YTO U U3y4YeHHE JIMHEHHON (YHKINH.

Henn nzydyenus paszgena:

BBecTn moHsATHE palMOHAJBHOW IpOOM, HAYYUTh B HECJIOXKHBIX CUTYyallMsIX HaXOAWUTh JOMYCTHMBbIE
3HaYCHHUs NEPEMEHHOH (WM MepeMeHHBIX) B JaHHOW JIpoOM M chopMUPOBATH HABBIKM COKpAIICHUS
IpoOU W TpUBENEHUS K HOBOMY 3HameHaremo. CPopMHpOBaTh HABBIKM NPeoOpa3OBaHUS CyMMBbl U
pasHoctu apobeit B 1podb. OOyunTh mpuéMaM HaXOXKIACHUS MPOU3BEACHUS M YaCTHOTO PALMOHAIBHBIX
npobei, chopMHpOBAaTH HABBIKM NPeoOpa3oBaHUs palMOHATIBHBIX BbIpaXkeHUH. I[lo3HakoMUTH C
OpPUMEPOM  JIPOOHO-paliioHaNIbHONW (yHKIMU. DOpMynUpoBaTh OCHOBHOE CBOWCTBO pPAIlMOHATIBHOMN
IpoOU M MPHUMEHATh €ro Juid mpeoOpa3oBaHus IpoOeil. BrImomHATh Bce ACHCTBUS C pallMOHAIBHBIMU
IpoOsSMH, a TAK)KE BO3BOJUTH P00 B CTENEHb. BBIMOMHATH pa3iinyHble MPeoOpa30BaHus palliOHAIBHBIX
BBIP)KCHHUH, JTOKa3bIBATh TOXK/CCTBA. 3HATH CBOMCTBA QyHKIMHU Y-K/X, k£0, yMeTh CTPOUTH €€ rpaduK.

Pazgea 2. Kaagpatubie kopau (19 u.).

B nanHoM paszene ¢popMupyeTcs nepBOHAYaIbHOE MPEACTABICHUE 00 UPPALIMOHAIILHOM YHUCIIE;
HOBBIM SIBJISIETCS] BOTIPOC O MPEACTABUMOCTH UPPALIMOHAIBHBIX YHCEI B BUAE JECATUYHBIX APOOCH.
BBoasTCSt TOHATHS KBaJAPATHOTO KOPHS M apU(PMETHIESCKOTO KBaIpaTHOTO KOpHS. [Toka3piBaeTcs mpuém
HaXO0XJICHUS MPUOIMKEHHBIX 3HAUYSCHUI KBaApATHBIX KOpHEeH. M3y4yaroTcsi OCHOBHBIE CBOICTBA
apuPMETHIECKOTO KBaIPATHOTO KOPHS, (GOPMUPYETCS ammapart, MO3BOJISIONINI MPeoOpa3oBhIBATH
BBIPAXKEHHS C pajuKanaMi. OyHKIHOHAIBHAS JTHHAS TIPOI0IIKAETCS 3HAKOMCTBOM C (yHKIHMEH y = v/x,
e€ rpaduKOM U CBOHCTBaMHU.

Henn nzydyenus paszgena:
CucremMaTu3npoBaTh U Pa3BUTh 3HAHUS O PALlMOHAIBHBIX YUCIaX, COPMHUPOBATH HAYAIBHOE
npeJcTaBiIeHre 00 HppalMOHaIbHBIX ynciax. CHopMupoBaTh MOHATHS KBAJPAaTHOTO KOPHS,
apu(MeTHUecKoro KBaJpaTHoro KopHsa. [1o3HaKOMUTB ¢ TPUEMOM HaXOXKJEHHS MPUOINKEHHBIX
3HAYEHHUI MPPALMOHANILHOTO YMCIa v a; HAyduTh pelaTh KBAAPATHbIE YPABHEHHS BUA x*=a.
PaccmoTpeTs OCHOBHBIE CBOMCTBA apu(METUIECKOTO KBAAPATHOTO KOPHS M HAYYUTh X PUMEHEHHIO B
npocrednmx cutyanusax. ChopMupoBaTh yMEHUE HCII0JIb30BaTh CBOMCTBA KBAAPATHBIX KOPHEH JUIs
peoOpa30BaHMs BBIPAKEHUH, COepKAILUX PaJUKaIIbI.
[TpuBONTH MPUMEPHI PALMOHANBHBIX M UPPALIMOHANBHBIX yncesl. HaxoauTs 3HaueHus: apupMeTHIeCKIX
KBaJIpaTHBIX KOPHEH, NCIOJIb3YS IPU HEOOXOIUMOCTH KaJbKYIATOp. J0Ka3bIBaTh TEOPEMBI O KOPHE U3

2 o
IPOU3BEJICHUS U APOOH, TOXKIAECTBO Va* = |a , IPUMEHSATH UX B IPEOOPA30BAHUAX BHIPAKCHUH.

OcB000Xk/1aThCsl OT UPPALMOHAIBHOCTH B 3HAMEHATENSIX Ap0o0el OCHOBHBIX THIOB. BRIHOCUTH
MHOJKUTEJb 3a 3HaK KOPHS U BHOCUTb MHOKHUTENb 110 3HaK KOpHs. Vcronp30BaTh KBapaTHbIE KOPHU
JUTSL BBIpA)KEHUSI IEPEMEHHBIX U3 TeOMEeTpUUYeCKUX U pusndeckux ¢opmyia. CTpouts rpaduk GyHKIUN

Y =+/X ¥ WUIIOCTPUPOBATh Ha rpaduke e€ CBOMCTRA.

Pasnen 3. KBagpatnslie ypaBHeHus (21 4.).
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B nanHOM paszzese BBOAUTCA ONPEEICHNUE KBaIPaTHOTO YPaBHEHMSI, HEMTOJIHOTO KBAaPATHOTO
yYpaBHEHUS, pACCMAaTPUBAIOTCS BUbI TAKUX YPABHEHUHN U JIJIS KQXKI0T0 U3 HUX pa3dupaeTcs Npuém
pemeHus. Pa3po3HeHHbIE 10 3TOr0 MOMEHTA 3HAHUS HY)KIAr0Tcs B 0000IIEHNH, BO BKIIIOUCHHH B
CUCTEMY HOBBIX 3HaHUI. BeiBoauTcs opmyrna KOpHEH KBaApaTHOIO YpaBHEHUs, pacCMaTPUBAETCSI
4acTHBIN €€ BUJ. BBOIATCA HOBbIE OHSTHS: «PAaLlUOHAIEHOE YPABHEHUE), «LEJIO€ YPABHEHUE,
«IpoOHOE ypaBHEHHE». DOpMYIHUPYETCS AITOPUTM pelIeHus IpoOHOro ypaBHeHus. B pasaene
pa3BUBAETCS JMHUS PEILICHUS 33/1a4 ajareOpandeckuM METOIOM.

Henn nzydyenus paszgena:
BBecTr noHATHE KBapaTHOTO YPAaBHEHUS, CACTEMATU3UPOBATh CBEICHUS O HETIOJIHBIX KBaIPATHBIX
ypaBHEHHAX M OOY4UTH MpUEMaM X perieHus. HayuuTs pemaTs KBaJpaTHbIe ypaBHEHHS 110 hopMmyIe
kopHeil. ChpopMUpoBaTh YMEHHUS pelIaTh ApOOHbIE PallMOHATIbHbBIE YPAaBHEHHUS, PA3BUTh YMEHHE pelaTh
TEKCTOBBIE 3a/1a4M are0panyeckiuM MeToaoM.PemmaTs kBaipaTHele ypaBHeHus. Haxoquts moaoopom
KOPHHM KBaJIpaTHOTO YPaBHEHUS, UCIOJb3Ysl TeopeMy Buera. McciaenoBare KBagpaTHOE YpaBHEHHE 110
JTUCKPUMUHAHTY U Kod(pduimentam. Pemats qpoOHbIe pallnoHaIbHbBIE YPaBHEHHUSI, CBOJIS PELICHUE TAaKUX
YPaBHEHUH K PEIICHUIO JIMHEWHBIX U KBAaIPaTHBIX YPABHEHUN C IOCIEAYIOIIMM HCKIIOUEHUEM
MOCTOPOHHUX KOpHEH. PeraTe TeKcTOBBIE 3aa4M, UCTIONB3YS B KAUECTBE alNreOpandeckoil Moienu
KBaJ[paTHbIC 1 JPOOHbIE palliOHAIbHbBIE YPAaBHEHMS.

Paznea 4. HepaBencrtna (20 4.).

B stom paszaene BBoAUTCS airedpandeckoe onpeiesIeHue MOHSATUH «O0JIbIIe» U «MEHBIIIEY,
(GOpMYITUPYIOTCS OCHOBHBIE CBOMCTBA YHCIIOBBIX HEPABEHCTB, (DOPMHUPYETCSI HABBIK IPUMCHECHUS
CBOMICTB K OIICHKEC 3HAYCHUSA BBIPAKCHHUA U JOKA3ATCIBCTBY HCPABCHCTB. BBOI[SITCSI IIOHATUA
«a0COTI0THAS MOTPEITHOCTDY, KTOYHOCTH MTPUOJIMIKEHHU», «KOTHOCHTEIIbHAS IMOTPEIIHOCThY. [loce
paccMOTpEHUs AIIEMEHTOB TEOPUU MHOKECTB (POPMYIUPYETCS alrOPUTM PEIICHHS THHEHHBIX
HEPABEHCTB C OJIHOM MEPEMEHHON U UX CUCTEM.

Lenun nzydyenus paszzgena:
Jatp anredpandyeckoe NCTOIKOBAHHUE MMOHATHS «OOJIbIIIE» U «MEHBIIIE)», CACTEMAaTHYCCKU U3JI0KHUTh
CBOMCTBA YUCJIOBBIX HEPABEHCTB U MOKA3aTh BO3MOXKHOCTh UX IPUMEHEHUS JIJIs1 OLICHKU 3HAUYECHUN
BbIpaKeHH. BBecTH MOHATHS «aOCOMIOTHAS MOTPEIIHOCTDY, KTOUYHOCTH MPUOTHKESHUS,
«OTHOCHUTENbHAS MOTPenIHOCThY. ChopMHupoBaTh yMEHHUE peliaTh TUHEIHbIC HEPABEHCTBA C OJTHOM
MEPEMEHHOMN U UX cucTteMbl. DOpMyJIMpPOBaTh U JOKA3bIBATh CBOMCTBA YHCIIOBBIX HEPABEHCTB.
Hcnonp30BaTh anmnapaT HEPABEHCTB I OLICHKH MOTPEUTHOCTH M TOYHOCTH NMpubamxkenus. Haxoautsb
nepecedeHne U 00beAMHEHNE MHOYKECTB, B YACTHOCTH YHCIIOBBIX MPOMEXKYTKOB. Pemrats muHerHbIe
HEpaBEHCTBA. PemaTh CUCTEMBI JIMHENHBIX HEPABEHCTB, B TOM YHUCJIE TAKUX, KOTOPHIE 3aIlMCAHBI B BUIE
JIBOMHBIX HEPABEHCTB.

Paznen 5. Crenenb ¢ meJibIM MoKa3aTejieM. JJieMeHTbl CTATUCTHKH (9 4.).

[Ipu n3ydyenun pasjena BBOJAUTCS MOHATHUE CTEIICHU C LEIbIM OTPULIATENILHBIM ITOKA3aTelIeM,
paccMaTpuBaroTCs €€ CBOMCTBA, ((OPMHUPYETCSI HaBBIK MPEOOPa30BaHUS BEIPAKCHHM, COAEPIKAIINX
CTCIICHU C LICJIBIM OTPULATCIIbHBIM ITOKAa3aTCIICM. PaCCManI/IBaeTCH MOHATHUC CTAHAAPTHOI'O BHU/a YHCJIa,
MPUBOJSATCS IPUMEPHI JEHCTBUI HAJl TAKUMH YUCJIAMHU.

B stom pazgene ydamuecst 3HaKOMSITCS C POCTEHIIIMMU CTATUCTUYECKUMU XapaKTEPUCTUKAMU.
Nx copepkaTebHbI CMBICH pa3bACHAETCS HAa TPOCTEHIINX MpUMEPax. YUYalruecs J0JKHbI 3HATh
COOTBCTCTBYIOIIHUC OIPCACIICHUSA, HAYYUTHCA HAXOAUTH OTU XAPAKTCPUCTUKHU B HCCJIIOKHBIX CUTYAlUAX,
MOHUMATh UX MPAKTUUYECKHUI CMBICII B KOHKPETHBIX CllydasiX. Y4yaluecs BIEpBble BCTPEUAIOTCS C
MMPpEACTABJICHUCM PE3YJIbTATOB UCCJIICAOBAHUS B BUIC Ta6JII/II_U>I YaCcTOT WX OTHOCHUTEIBHBIX YacToT. OHHU
JOJIKHBI YMETh HaXOAUTH IO TaOJIMIIE YACTOT TaKHE CTATUCTUUECKHE XapaKTePUCTHKH, KaK Cpe/lHee
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apI/I(bMCTI/I‘-IeCKOC, MOZa, pa3Max. HpI/IHL[I/IHI/IaJ'ILHO HOBBIMU ABJISACTCS ITIOHATHUA «I/IHTepBaJ'ILHHﬁ pAI»,»
TCHCpaJIbHasd COBOKYITHOCTE, ((BBI60pO‘IH3$I COBOKYITHOCTB», KIIOJIUTOH», «TUCTOI'PaMMa.

Lenu wm3ydenus pasupena:
PaccmoTpeTh CBOHCTBA CTENEHH C LIEIBIM ITOKa3aTesieM 1 c(hOpMUPOBATh YMEHUE UCIIOIB30BATh MX JJIS
npe06pazoBaHH${ BBIpa)KeHHI)’I, IMO3HAKOMUTH yHalluXCA € IIOHATUEM CTaHAAPTHOI'O BUJa YHUCJIa.
CdopmupoBaTh y ydarmxcs IpeICTaBICHUE O MPOCTEUIITNX CTATHCTUYECKUX XapaKTEPUCTUKAX U UX
MCIIOJIb30BAaHUU MPY aHAJIN3€ JTAaHHBIX, TOJIYY€HHBIX B pe3yibTaTe uccieaoanusd. ChopmupoBaTh
HaYalbHBIC MTPEICTABICHUS 0 cOOpe U 00pabOTKE CTATUCTUYECKUX JAaHHBIX, O HATJISTHOW UHTEPIPETAIIH
CTaTHUCTUYECKOM NH(pOpMaLIHH.

Pa3znen 6. IloBropenue (10 yacoB).
Heasn: IloBropenue, oboOumieHne W cucTeMaTH3alMs 3HAHWN, YMEHUH W HaBBIKOB, MOJYYEHHBIX Ha
ypOKax.

9 kJjacc

IHoBTOpenue(3 yaca).
Hean: [ToBTOpenue, 0000IICHHE U CUCTEMAaTU3allMs 3HAHUH, YMEHUH M HaBBIKOB 3a KypcC ajareopsl 8
KJacca.

Pasnea 1. Kagparnunas ¢gynknus (25 4acos).

Oynkius. CpoiictBa pyHkimid. KBagpaTHsiil TpexuiieH. Pa3noxkeHune kBagpaTHOro TpexwieHa Ha
MHOXUTEH. DyHKIUA y = ax’ + bx + c, e€ cBoiicTBa u rpadux. HepaBeHcTBa BTOpO# CTEMEHU C OTHOU
IepeMeHHOM. MeTo HHTEpBAJIOB.

B Havanie TeMbl cucTeMaTH3UPYIOTCs cBeAeHUS O (PpyHKIUAX. [IOBTOPSAIOTCS OCHOBHBIE TOHSATHUSA:
GyHKLUSA, apryMeHT, o0iacTh omnpeneneHus (QyHKuuM, rpaduk. JlaroTcs MOHATUS O BO3pAcTaHUM U
yObIBaHNU (YHKIIMH, TMPOMEKYTKAaX 3HAKOMOCTOSHCTBA. TeM camMbIM co3maeTcs 0asza Ui YCBOCHHS
CBOICTB KBaJpaTUYHONH M CTeNeHHOW (QYHKIUH, a Takxke [ JajdbHeilero yriayolieHus
(G yHKIMOHAIBHBIX MPEACTABICHUH NPY U3YUYEHUH Kypca anreOpbl U Hayasl aHalIu3a.

[loaroToBUTENBHBIM LIATOM K HM3YYEHHUIO CBOWCTB KBAJIPATUYHON (QYHKIMU SIBISETCS TaKkKe
paccMOTpeHue BOMpOCca O KBAJAPATHOM TPEXUJIEHE U €ro KOpHSX, BBIJCICHUU KBajpaTa JABYWIEHa U3
KBaJIpaTHOI'O TPEXWIEHA, Pa3JI0KEHUHU KBAJPAaTHOIO TPEXUIEHAa HA MHOKUTEIIN.

N3ydenue kBaapaTUYHON (YHKIIMM HAUYMHAETCS C PACCMOTpPEHUs (QyHKIUU Faxz, €€ CBOWCTB U
ocobeHHocTel rpaduka, a TakKe APYrHX YaCTHBIX BHJIOB KBAaJIPATUYHON QYHKUMU — QYHKIIUH y=ax2+n,
y=a(x-m)2. OTHU CBEJIEHUS UCIIOJIb3YIOTCS MPU U3YYEHUU CBOMCTB KBaIpaTUUHOMN (yHKIUU OOLIET0 BUJA.
Baxno, 4To0b1 00yuaromuecs MOHsUM, 4To TpaduK QyHKIMU y = ax’ + bx + ¢ Moxer GbITh IIOJIyYEH M3
rpaduka pyHKIMK y = ax’ ¢ MOMOIIBIO JBYX NAapalIebHBIX MepeHoCcoB. [IpuéMBI mocTpoeHus rpaduka
byHKIMN y = ax’ + bx + ¢ oTpabaThIBAIOTCS HA KOHKPETHHIX npumMepax. Ilpu aTom ocoboe BHHMMaHue
cienyeT yaenuTh (OPMHUPOBAHHUIO y OOYYAIOLIMXCS YMEHMsI YKa3blBaTb KOOPAMHATBHI BEPLIMHBI
napaboJibl, e 0Ch CHMMETPUH, HAIIPaBICHUE BETBEH MapadoJibl.

Ilpn wm3yuenun 3ToH TeMbl AajbHEWIEe pa3BUTHE IOJIy4aeT YMEHME HAXOAWUTh MO Ipaduky
POMEXYTKH BO3pacTaHusl U yObIBaHUS (DYHKIIMH, a TAKXKE IPOMEXKYTKHU, B KOTOPBIX (YHKLUS COXPAHSIET
3HAK.

DopMHUpOBaHUE YMEHMM pellaThb HEPABEHCTBA BUAA ax’ + bx + ¢>0 ax’ + bx + ¢<0, rae a%0,
OCYILECTBIISIETCSI C ONOPOM Ha cBeleHWs O rpaduke KBaJpaTU4YHOM (yHKUMHM (HaIpaBieHHE BETBEH
napaboJIbl €€ PACIIONOKEHHE OTHOCUTENIBHO ocu OX).
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OOyuJaromuecs 3HAKOMATCS C METOJOM HWHTEPBAJIOB, C IMOMOIIBI0 KOTOPOTO pEIIAIOTCS
HCCJIOXHBIC paHI/IOHaJ'IBHI)IC HepaBeHCTBa.

OO6yuaromuecs 3HaKOMATCS CO CBOWCTBAMU CTEHEHHON (YHKIMM y=X' IIPU YETHOM U HEYETHOM
HaTypaJbHOM TOKazaTtesne N.. BBoawtcss moHsTHe KOopHA N-U cremeHu. OOyuwaromuecss HOJKHBI

IOHUMATh CMBICT 3amuceii Buma vY—27, V81. Ouu MOJY4Yal0T MPEJACTABICHUE O HAXOKJACHUU 3HAYCHUI
KOPHSI C TIOMOIIBIO KaJBKYJISATOPA, IPUIEM BBIPAOOTKA COOTBETCTBYIOIIUX YMEHHUH HE TpeOyeTcs.

Lenp n3ydenus pasaena:
Pacmmputh cBefieHMs O CBOMCTBaX (YHKLHMI, O3HAKOMHUTH OOYYAIOLIMXCS CO CBOMCTBaMHU U IpaduKoM
KBaJpaTUUHON QyHKIMU, chOpMUpPOBATH YMEHHUE pelIaTh HEPABEHCTBA BHUJA ax’ + bx + ¢>0 ax® + bx +
¢<0, roe a= 0.

Pasnen 2. YpaBHeHHs M HepaBeHCTBA ¢ OHOI nepeMeHHo# (19 4acoB).
Lenbie ypaBHeHus. HepaBeHCTBAa BTOPOU CTENIEHU ¢ OJHOM MEPEMEHHOM. MeTo1 MHTEPBAJIOB.

B 7011 Teme 3aBepiuaeTcs U3ydyeHUE PalMOHAIBHBIX YPABHEHUM C OJTHOM NIepeMEHHOM. B cBs3u ¢
ATUM MPOBOJIUTCS HEKOTOpOoe 00001IeHne U yriyOjieHne cBeeHuil 00 ypaBHeHUsIX. BBoasTCs moHsTHS
IEJIOTO PALMOHATIBHOTO YpaBHEHUS U ero creneHu. O0yJaromuecs: 3HaKOMSTCS C pellieHHEeM YpaBHEHHMA
TPEThEH CTENEHH M YETBEPTOM CTENEHW C IOMOUIIbIO pA3JIOKEHUS HAa MHOXKWUTEIUM W BBEACHUS
BCIIOMOT'aTEJIbHON IEPEMEHHON. MeTox pelleHuss ypaBHEHUH IIyTEM BBEICHMS BCIIOMOTaTEIIbHBIX
NEPEeMEHHbIX OyleT IIUPOKO HCIIONIb30BaThCsl JalIbHEHIIEM NpPU PEUIeHUH TPUTOHOMETPUUYECKUX,
norapu)MUYECKHUX U IPYTHX BUAOB YPaBHCHUI.

DopMHUpPOBaHHE YMEHUH pelaTh HepaBeHCTBA Buaa ax’ + bx + ¢>0 ax? + bx + ¢<0, rae a0,
OCYILIECTBIISIETCSI C OMOpPOHM Ha cBeleHHs O rpaduke KBagpaTU4HOW (YHKUMHM (HaIrpaBlieHHE BETBEH
napaboJIbl €€ PACIOIOKEHUE OTHOCUTEIBHO ocH OX).

OOyuaronmecss 3HAKOMATCS C METOJOM HWHTEPBAJIOB, C IOMOIIBIO KOTOPOTO PEHIAI0TCS
HECJIOKHBIE PALIMOHAIIbHBIE HEPABEHCTBA.

Ienu n3ydyenus pasnena:

CuctemaruszupoBaTb U OOOOUIMTH CBEACHHS O PEIICHUH LENbIX C OJHOW IEepEeMEHHOM,
c(hopMHpPOBATh YMEHHUE pelIaTh HEPAaBEHCTBA BUJA ax® + bx + ¢>0 ax® + bx + ¢<0, rae a= 0. Beipaborathb
YMEHUE pelaTh MPOCTEHININE CHUCTEMBI, COJEP)KAILUE YPaBHEHHE BTOPOM CTENEHU C JBYMS
NEPEMEHHBIMM, U TEKCTOBBIC 33/la4l C IIOMOIIBI0 COCTABJIEHUS TAaKUX CHUCTEM; BbIpabOTaTh yMEHHE
pemarhs MpPOCTEMIINE CUCTEMBI, COAEPIKALIUE YpPAaBHEHUE BTOPOM CTENEHH C ABYMs IEPEMEHHBIMM, U
TEKCTOBBIE 3a/1a4H C IOMOIIBIO COCTABIEHHS TAKMX CUCTEM.

Pa3nen 3. YpaBHeHUsI 4 HePaBEeHCTBA ¢ IBYMs NepeMeHHbIMH (23 uyaca).

VYpaBHeHHE C IByMs TEpEeMEHHbBIMH M ero rpaduk. CucTeMbl ypaBHEHHH BTOPOH CTEICHH.
Pemenue 3anau ¢ MOMOIIBIO CUCTEM YPaBHEHUI BTOpOM cTenieHd. HepaBeHcTBa ¢ 1ByMsI IEPEMEHHBIMU U
UX CHCTEMBI.

B nanHOl Teme 3aBepliaeMcs M3y4eHHE CHCTEM YpPaBHEHMM C IByMs. nepeMeHHbIMH. OCHOBHOE
BHUMAHHME YJEISAETCS CHCTEMaM, B KOTOPBIX OJHO W3 YPAaBHEHMH NEPBOM CTENEHH, a JAPYroe BTOPOMU.
W3BecTHBIN 00yyaromuMcs crnocod MOACTAaHOBKM HaXOJUT 3[€Ch AajibHelllee NpUMEHEHUE U MO3BOJISET
CBOJUTH PEIICHUE TAKUX CUCTEM K PEIICHUIO KBAJIPaTHOTO YPaBHEHHS.

O3HakomJieHHE OOY4YaroLIMXCsl C NMpPUMEpPAMHM CHCTEM YPaBHEHUI C JByMs NEPEMEHHBIMHU, B
KOTOPBIX 00a ypaBHEHHUS] BTOPOW CTENEHH, TOJKHO OCYHIECTBIATHCSA C JOCTATOYHOW OCTOPOKHOCTBIO U
OrpaHUYMBATHCS MPOCTEUILIMMU IIPUMEPAMH.

[IpuBrneyeHne M3BECTHBIX OOy4yarOUIMMCS TpapUKOB  TO3BOJSET MPUBECTH  IPUMEPHI
rpaguyeckoro peuieHuss cucreM ypaBHeHHH. C ToMOLIbI0 TpadUUecKHX NpPEeACTaBICHUH MOKHO
HarJIHO TOKa3aTh OOYy4YaloLIUMCS, YTO CHUCTEMbI JBYX YpaBHEHUH C JIByMS NEPEMEHHBIMH BTOPOM
CTENIEHU MOT'YT UMETh OJIHO, [1Ba, TPH, YETHIPE PELICHUS WM HE UMETh PELLIEHUI.
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P aSpa60TaHHLIﬁ MaTeMaTHUYeCKUU anrmapar No3BOJIACT CYIICCTBCHHO PACIIUPUTDh KJIIACC COACPIKATCIIbHBIX
TEKCTOBLBIX 3a/ia4, PCIIacMbIX C TIOMOIIbIO CUCTEM ypaBHeHHfI.

Llenu u3ydenus paszzaena:
BripaboTath ymMeHus pemiaTth MpOCTEHINe CUCTEMBbI, COAEPIKAIINE YpaBHEHHE BTOPOW CTETIEHU C JABYMS
NEPEMEHHBIMU, U TECKCTOBBLIC 3a/1a4M C ITIOMOMIIBIO COCTABJICHUA TaKUX CUCTCEM.

Pasnea 4. Ilporpeccuu (15 yacos).
Apudpmernueckass 1 reoMeTpuueckas nporpeccud. @opMyinel N-To WieHa U CyMMBI HEpBBIX N YJICHOB
nporpeccuu. beckoHeuHo yObIBaroIas reoMeTpudecKast mporpeccus.

HpI/I HU3YUCHUH TEMbI BBOAUTCA TMTOHATUC TOCIICAOBATCIBHOCTH, PA3bACHACTCA CMBICII TCPMHUHA «n-
W WIeH TMOCJIeI0BaTeIbHOCTHY, BhIPa0aThIBAETCS YMEHHE HCIOJIb30BaTh MHACKCHOE OOO3HAaueHWEe. JTH
CBEJICHHSI HOCST BCIIOMOTATENBbHBIA XapakTep M HCHOJB3YIOTCS AN HM3Y4YeHUS apuMETHYECKOW U
reOMETPUYECKON MTPOTPECCHIA.
Pabora ¢ popmynamu N-ro ujieHa U CyMMBI MEPBBIX N YWIEHOB MPOTPECCH, TOMUMO CBOETO OCHOBHOTO
Ha3HAYCHMs, T[IO3BOJISIET  HEOJHOKPATHO  BO3BpAIIAThCS K  BBIUMCICHUSM,  TOXKIECTBEHHBIM
npeoOpa3oBaHUSIM, PEIICHUIO YPAaBHEHUHN, HEPABEHCTB, CUCTEM.

PaccmaTtpuBaroTcss  XapaKTepUCTHYECKHE CBOMCTBA apU(METHUECKOM M TEOMETPUYECKOMN
MPOTPECCUH, UTO TTO3BOJISIET PACIIMPUTH KPYT MpeIjIaraéMbIX 3aj1a4.

enu u3ydenus pasaena:
Jatb nousTus 00 apudMeTuyecKoi U reoOMeTPUIECKOI MPOrpeccusix Kak YUCIOBBIX
MOCJIEI0BATEIBLHOCTAX 0CO00T0 BUAA.

Paznea 5. DiieMeHThI KOMOMHATOPMKH M TeOPHH BeposiTHOcTel (13 vacos).
KomOunatopHoe mnpaBuino ymHoxeHus. IlepectanoBku, pasmemieHus, coderanus. OTHOCHUTENbHAs
4acTOTa U BEPOSITHOCTh CIIy4alfHOTO COOBITHS.

W3yueHne TeMbl HAUMHAETCS C PELICHHUs 3a/ad, B KOTOPHIX TpeOyeTcsi COCTaBUTh T€ WJIM UHBIE
KOMOMHAIIMK 3JIEMEHTOB U. MOACUUTATh UX YUCIO. Pa3bscHAETCS KOMOMHATOPHOE MPABUIO YMHOXKEHHUS,
KOTOpPOE€ HWCIOJHATCA B JalbHEHIIeM MpH BbiBoAe (opMyn s mojacyéra yucia I[EepecTaHOBOK,
pa3menieHuit u couyetaHui. [lpu u3ydyeHMH DAHHOTO MaTepuasa HEOOXOAUMO OOpaTHUTh BHUMAaHUE
o0OyyaroImuxcs Ha paszivyue MOHATHH «pa3MeIleHHe» U «CoueTaHue», chopMUpOBaTH y HHUX yMEHHUE
OTpeeNATh, O KAKOM BHJIe KOMOMHALIUN UJIET peub B 3aJa4e.

B nanHoi Teme o0y4aromuecst 3HaKOMATCS C HAYaJIbHBIMU CBE/ICHUSIMU M3 TEOPUU BEPOSITHOCTEH.
BBoasTcss moHsATHS «ciydaiiHO€ COOBITHE», «OTHOCHUTEIbHAs YacTOTa», «BEPOSITHOCTh CIy4yalHOTO
coObITUs». PaccmMaTpuBaroTCsl CTAaTUCTUUECKUIM U KIACCUYECKUM MOAXO0/bI K ONPEACICHUIO BEPOSATHOCTH
cly4alHOro coObiTus. BaxHo oOparuth BHHMaHue OOy4aroOUIMXCs Ha TO, YTO KIACCHUYECKOe
OTpeieIeHNe BEPOSITHOCTH MOYKHO IPUMEHSTh TOJIBKO K TAKUM MOJENSAM peasbHBIX COOBITUH, B KOTOPBIX
BCE UCXO/bI BJISIOTCS PABHOBO3MOYKHBIMH.

Llenu n3ydenus pazaena:
O3HaKOMUTH O6yanOI_HI/IXCSI C IIOHATUAMUA MEpCCTaHOBKU, pasMeiicHusd, COYCTaHuA u
COOTBETCTBYIOIIMMHU (popMynaMu JiJIsl MOJICUeTa X YHUCIIA; BBECTH MOHATUS OTHOCUTENIHOM 4acTOTHI U
BEPOSITHOCTH CITy4aifHOTO COOBITHSI.

Paspnea 6. [loBTopenue (21 uyac).

Hean: IloBropenue, o00OIIEHNE W CHUCTEMAaTH3allds 3HAHWM, YMEHUW W HaABBIKOB, IMOJTYYEHHBIX Ha
ypOKax 1O JJaHHBIM TeMaM (Kypc anredpsl 9 kiacca).
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TemaTuueckoe IVIAHUPOBAHUE

Temamuueckoe naanuposanue COCTaBJICHO ¢ yueToM nporpammel Bocniutanust MbOY «3CII»

BocnuTaTenbHblil MOTEHLMA JAHHOTO Y4€OHOT0 NpeiMeTa 00ecieunBaeT Co3/1aHue 01aronpusaTHBIX
YCIIOBUH J171s1 IPpUOOPETEHMS IIKOJIbHUKAMU OIbITAa OCYIIECTBIECHUS COLMAIbHO 3HAUYUMBIX JIe. JTO:

- OTIBIT JIeJI, HAIIPaBJICHHBIX Ha 3a00Ty O CBOEH ceMbe, POJHBIX U OJIU3KHUX;

- TPYIOBOH OIIBIT, OTIBIT YYaCTHs B IPOU3BOICTBEHHOU ITPAKTHKE;

- OIIBIT JI€JI, HAIIPABJICHHBIX HA I10JIb3Y CBOEMY POJAHOMY IOCEIIKY, CTPAHE B LIEJIOM, OIIBIT AEATEILHOTO
BBbIpaXXEHHsI COOCTBEHHOM I'pa)K1aHCKOM MO3UIINU;

- OIIBIT IIPUPOJTOOXPAHHBIX J€;

- OTIBIT pa3pelIeHHs] BOSHUKAIOUMX KOH(MIMKTHBIX CUTYaIlMi B LIKOJIE, J0Ma WM Ha YJIUIIE,

- OTIBIT CAMOCTOSATEIBHOTO MPHOOPETEHUSI HOBBIX 3HAHUH, IPOBEJICHUS HAYYHbIX HCCIIET0BaHHMA, OIBIT
MPOEKTHOM JI€SITETbHOCTH;

- OIIBIT U3YYEHHUs], 3AIIUTHI U BOCCTAHOBJICHUS KYJIBTYPHOI'O HACJIEAUs YEJIOBEYECTBA, OIBIT CO3aHuUs
COOCTBEHHBIX MPOU3BEIEHUH KyJIbTYpPBI, OIIBIT TBOPUECKOTO CAMOBBIPAXKEHUS;

- OTIBIT BEJICHUS 3/I0POBOT0 00pa3a >KU3HU M 3a00ThI O 3710POBBE IPYTUX JIOACH;

- OIIBIT OKAa3aHUsI IOMOIIM OKPY’KAIOLIMM, 3200Thl O MaJIbIIIAX WM MOXKUIIBIX JHO/SIX, BOJIOHTEPCKHUH
OIIBIT;

- OTIBIT CaMOIIO3HAHUS U CaMOAHAJIN3a, ONBIT COLUAIBHO IPUEMIIEMOTO CAMOBBIPAXCHHS U
caMOpeaJIn3aLUu.

7 kaace
Ne Tema KomunuectBo | KonmuectBo
n/m 4acoB KOHTPOJIbHBIX
pabor
1 | BelpaxeHus, TO)X1eCTBa, ypaBHEHHs 22 2
2 OyHKINUU 11 1
3 | CteneHb ¢ HaTYpaJbHBIM ITOKA3aTeIEM 11 1
4 | MHoOrouseHsl 17 2
5 | ®opmynbl COKPAIIEHHOTO YMHOKEHHUS 19 2
6 | CucteMbl TMHEHHBIX YpaBHECHHN 16 1
7 | [loBTOpenue 6 1
Htoro 102 10
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8 kiaace

Tema KomuuectBo | KonuuectBo
No 4acoB KOHTPOJIbHBIX
paboT
1 PanmonansHbie 1pooOw. 25 2
2 | KBagpaTHbIe KOpPHH. 21 2
3 | KBagpaTHble ypaBHEHHSI. 26 2
4 | HepaBeHcrna. 24 2
5 CTeleHs ¢ IeIBIM ITI0Ka3aTeIeM. DIIEMEHTEI 13 1
CTaTHCTHUKH.
6 | [loBTOpenue 10
HUtoro 119 9
9 kJaacce
Ne | Tema KomnuectBo | KomnuectBo
4acoB KOHTPOJIbHBIX
pabot
1 | BBomgHOe mOBTOpEHHE 3
2 KBagparnunas GyHkmus 25 2
3 YpaBHEHHsS W HEpPaBEHCTBA C  OJHOM 19 1
MEPEMEHHOM
4 VpaBHeHHsI M HEpaBEHCTBA C JBYMs 23 1
NEePEeMEHHBIMU
5 Apudpmernueckass M TreoMeTpUYecKas 15 2
poOrpeccuu
6 DJIeMEHThl KOMOWHATOPUKH UM  TEOPHUH 13 1
BEPOATHOCTEMN
7 Hrtorosoe nmoeropenue. Peuienue 3agau no 21 1
kypcy VII—IX kmaccos
Utoro 119 8
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