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PaGouast mporpamma 1o anre6pe st oOyJaronuxcs 7-9 kimaccoB pa3paboTaHa:

e B cooTBeTcTBUM ¢ DeiepanbHBIM TOCYJaPCTBEHHBIM 00pa30BaTeIbHbIM CTAaHAAPTOM
OCHOBHOT0 00I11eT0 00pa30BaHMS;

e ¢ yueroMm [IpuMepHOIi OCHOBHOW 00pa30BaTEIbHON IPOrpaMMbl OCHOBHOTO OOIIIETO
o0Opa3oBaHms, CO3JaHHON Ha OCHOBE (peIepalIbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEILHOTO
crannapra u YMK nns 7-9 knaccoB aBtopoB FO.M.Kossirun, M.B.TkaueBa, H.E.®enoposa,
M.U.11abyHuH.

e Ha ocHoBaHMHU: yueOHOTO TuiaHa MOY «SaunHcKkas COILy», ®enepanbHOTO NEpeUHs
y4eOHUKOB, YTBEPKIEHHBIX, PEKOMEHI0BAaHHBIX K UCIOJIB30BaHUIO B 00pa30BaTeIbHOM
nporecce B 00pa3oBaTeIbHBIX YUPEKICHUIX, PEAUTN3YIOMUX IPOrPaMMBbl 00IIEro
o0pa3zoBaHus;

Heabio u3yueHus kypca anreOpsl B 7 - 9 kimaccax sIBISETCS Pa3BUTHE BHIYHCIUTEIBHBIX YMEHUN
710 YPOBHS, MO3BOJISIONIET0 YBEPEHHO UCIOIb30BaTh UX MPU PEHICHUU 33/1a4 MAaTEMATHKU U CMEXKHBIX
MPEAMETOB, YCBOCHHE anapara ypaBHEHUNW U HEPABEHCTB KaK OCHOBHOTO CPEICTBAa MATEMAaTUUYECKOIrO
MOJETUPOBAaHUSl 3a/1ay, OCYIIEeCTBIEeHHE (YHKIMOHANBHOM TOArOTOBKM IIKOJBHUKOB. Kypc
XapaKTEPU3YETCsl TMOBBIIICHHEM TEOPETUYECKOTO YPOBHS OOYYEHUS, MOCTEHECHHBIM YCHUIIMEM POJIH
TEOPEeTUYECKUX 00OOIICHUI U JeNYKTUBHBIX 3aKitoueHuil. [Ipukiaanas HanpaBiIeHHOCTh PaCKPbIBAET
BO3MOXXHOCTh M3Y4aTh M peliaTh NpakTHueckue 3amadu. OO0ydeHre MaTeMaThKe B OCHOBHOH IIKOJIC
HaIpPAaBIIEHO HA JOCTUKEHHE CICAYIOUINX yeel.

1. B nanpagnenuu 1uuHOCMHO20 PA36UMUA:

- YMeHue SICHO, TOUYHO, TPAMOTHO H3JIaraThb CBOM MBICIH B YCTHOW M MHUCHMEHHOU (Qopme, MOHUMATh
CMBICJI IOCTaBJIICHHOM 33/1auy, BBICTPaUBaTh apryMEeHTAlHIO, IPUBOJAUTH IPUMEPBI U KOHTPIIPUMEPHI;

- KpuTu4yHOCTh MBILUICHUS, YMEHHS pPACIO3HABaTh JIOTUYECKH HEKOPPEKTHBIE BbICKA3bIBAHUS,
OTJINYATh THITIOTE3Y OT (PaKTa;

- [IpeacraBnenne o mMareMaTudyeckoil Hayke Kak cepe 4YeloBEeYecKOW IesTeNbHOCTH, 00 JTamax ee
pa3BUTHSA, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS LIMBUIN3ALINN;

- KpeaTuBHOCTh MBILIUICHUS, THULIMATUBA, HAXOAUYUBOCTh, AKTUBHOCTH MPU PEIIEHUH MAaTEMaTUYECKUX
3a1ad4;

- YMeHue KOHTPOJIMPOBATh MPOLECC U PE3YJIbTaT y4eOHON MaTeMaTH4eCKO! JesTeIbHOCTH;

- CnocoOHOCThP K SMOLIMOHAIBLHOMY BOCHPHUSATHIO MaTeMaTHMYeCKHUX OOBEKTOB, 3ajad, pPELICHMH,
paccyXIeHHil.

2. B memanpeomemnom HanpasieHuu:

- YMeHue BUAETh MaTE€MaTHYECKYIO 3aJady B KOHTEKCTE€ NpPOOJEMHOM CUTyalluh B JAPYTUX
JTUCLUIUINHAX, B OKPYXKAIOIIEH KU3HU;

- YMeHue HaxXxoAWTh B PAa3IMYHBIX HMCTOYHHMKAX HH(MOPMALMIO, HEOOXOOUMYIO0 [UIsl peIICHUS
MaTeMaTHYeCKUX MpoOieM, U NpeACTaBIsATh €€ B MOHATHON (opMe; MPUHUMATh pelIeHHe B YCIOBHUIX
HEMNOJIHOM 1 N30BITOYHOM, TOYHON M BEPOSITHOCTHOW MH(OpMaLInu;

- YMeHue NOHUMAaTh U UCIOJIb30BaTh MaTEMATUUYECKHUE CPEJCTBA HAMIIAHOCTH (rpaduKy, AUarpaMMmBl,
Ta0JINLIBI, CXEMBI U JIp.) JUIS WIUTIOCTPAIH, HUHTEpIpETalliK, apryMEeHTalluu;

- YMeHMe BBIIBUTAaTh TUIOTE3bl MPU pEHICHUHM YYEeOHBIX 3a/7ad U IMOHUMaThb HEOOXOJUMOCTh HX
IIPOBEPKH;

- YMeHue NPUMEHSITb WHIYKTHUBHBIE U JEAYKTHUBHBIE CIOCOOBI pacCyKIEHHH, BUIETh pa3IUyHbIE
CTpaTEruy pelIeHus 3a/1a4;

- [loHnMaHue CYIIHOCTH alITrOPUTMUYECKHUX MPEANHCAHUN U yMEHUE JeHCTBOBATh B COOTBETCTBUU C
IIPEITIOKEHHBIM aITOPUTMOM,;

- YMeHue caMoCTOATENbHO CTaBUTh LI€TH, BHIOMPATh U CO3JaBaTh aJTOPUTMBI JUIsl pelIeHUs] y4eOHbIX
MaTeMaTHYeCKUX Mpodiiem;

- YMeHHEe IUIaHHPOBAaThb U OCYIIECTBISATH JESITENbHOCTb, HAIPABIEHHYIO Ha pelleHue 3ajad
HCCIIEIOBATEIBCKOTO XapaKTepa;



- [lepBoHavanbHBIC MPEACTABICHUS 00 UACSIX U O METOJIaX MAaTEeMAaTUKH KaKk 00 YHHBEPCATBHOM SI3BIKE
HAyKl W TEXHUKHU, O CPEACTBE MOJEIMPOBAaHUS sBJIEHUH u mporeccoB. CHocoOHOCTh K
AMOIMOHATBHOMY BOCIIPHUSITHIO MAaTEMAaTHIECKIX O0BEKTOB, 3a/1a4, PEIICHUN, pacCyKICHUH.

3. B npeomemnom nanpaeienuu:

- OBHaI[GHI/Ie MAaTCMaTUUYCCKUMU 3HAHUAMHU U YMCHUAMU, HCO6XOI[I/IMLIMI/I AJiL IpOAOJIKCHU A
O6y‘{eHI/IH B CTapIHeﬁ HOIKOJIE WM HHBIX O6H.I€O6paSOBaTeJ'II>HBIX YUYPCKACHUAX, U3YUCHUA CMCEXKHBIX
AUCHUILINH, IPUMCHCHUS B HOBCCZ[HGBHOﬁ KHU3HU,

- COS,Z[aHI/Ie (bYHI[aMeHTa AJI1 MaTEMATUYCCKOI'0 pasBUTHA, (bOpMI/IpOBaHI/Iﬂ MCXaHHU3MOB MbBIIIJICHUA,
XapaKTCPHBIX IJIA MaTEeMaTHUYECKOU JesITeIIbHOCTH.

I/IsyquHe MaTC€MaTUuKN Ha CTYIICHHU OCHOBHOI'O O6IJ.I€I‘O O6pa3OBaHI/I$I HaIrpasJICHO HAa JOCTHUIKCHUC
CICAYyOLUX 3aaa4.:

— OBJIAJICHHE CHUCTEMOIl MaTeMaTHYECKUX 3HAHUM M yMeHUil, HEOOXOOUMBIX AJs MPUMEHEHUS
MPAKTUYECKOHN JEATEIIbHOCTH U3YYEeHHUSI CMEXKHBIX TUCLIUIUIMH, IPOJODKEHUS 00pa30BaHHUS;

— OBJIaJICHUE HaBBIKaMM I€JYKTUBHBIX PACCYyKICHUI;

— HHTEIUIEKTYaJIbHOE pa3BUTHE, ((OPMUPOBAHNE KAUYECTB JIMYHOCTH, HEOOXOAMMBIX YENIOBEKY IS
IIOJTHOLEHHOM JKM3HM B COBPEMEHHOM OOIIeCTBE: SCHOCTb M TOYHOCTb MBICIH, KPUTHYHOCTH
MBIIUICHHs, HWHTYHWIMS, JIOTUYECKOE MBINUICHUE, DJIEMEHTBl AJITOPUTMHYECKOM  KYJIBTYpHI,
HE00XO0/AMMOM, B YaCTHOCTH, JIJIs1 OCBOEGHUS Kypca HH(POPMATUKH;

— (opMupOBaHUE MPEICTABIECHUN 00 UJEAX U METOAaX MaTeMAaTUKH KaK YHUBEPCAJIbHOTO s3bIKa
HayKH U TEXHUKH, CPEACTBA MOACINPOBAHNUS SIBJICHUH U ITPOLIECCOB;

— BOCIHTaHUE KYJbTYpbl JINYHOCTH, OTHOILLIEHUS K MaTeMaTHKE KaK 4acTH OOIIEYesIOBEYECKOU
KYJIbTYpBbl, IOHUMAHUE 3HAYUMOCTH MAaTEMATUKH JUIs HAYYHO TEXHUYECKOIO Iporpecca;

— pa3BUTHE NPEICTABICHUN O MOJHOW KapTHHE MHPA, O B3aMMOCBS3M MATEMAaTUKU C APYTMMH
peaMETaMu.

MECTO IIPEJJIMETA B YYEBHOM IIV/TAHE

CornacHo yueOHOMY TUTaHy Ha U3ydeHHe anreOpsl B 7 - 9 knaccax orBogutcs: 136 gacos (4 vaca
B Heqnemo; 34 yuebnble Henenu) B 7 kimacce, 119 ygacoB (4 waca B Hepemto-1 momyroaue,3 yaca B
Heneno-2 noiyroaue; 34 yueOHbie Henenu) B 8 kiacce,102 gaca (3 yaca B Heaenio; 34 yucOHbIC
Hezenu) B 9 kiacce.

YMK
IIpudops! n 06opyroBanme.

[{upkyis, TpaHCTIOPTUP, U3MEPHUTEIbHAS JIMHEHWKA, TPEYTOJIBHUKH, KATBKYJISTOP.

[1K, naTEepakTUBHAS TOCKA, MYJIbTUMEIUNHBIN IPOEKTOP, MHTEPHET PECypPChl, KOMIIBIOTEPHI.

[Tnakars! (Tabmunel «Anredpa 7 KLy, «Anredpa 8 ki1.», «Anredpa 9 ki1.») «Crnektp-M» u3nareabcTBo
«9K3AMEH» Mocksa 2008r.

JIEKTPOHHBIE NIPOTrPaMMBbl.

D)Uznar. «Apoda» u pupma «1OC» Marematuka 5-11 ki1.

2)U3nar. «/podar,MaremaTuka 5-9 K.

HNuTepHer pecypcesbl.

Meroanuyeckoe 1 y4eOHO-IMIaKTHYECKOE o0ecnieyeHue NJIsl YUuTes:
1. Anre6pa 7-9 knaccsl. [Iporpammbl 061eo0pa3oBaTesibHbIX — yupexaeHuit CocTaBUTENb:
Bypmuctposa T.A. — M.: [Ipocsewienue, 2016.



2.  Komsarun KO.M.; Anrebpa. YueOHuK a1 7 kjacca 00meo0pa3oBaTeNbHBIX — yupekaeHUud. M.:
IIpocsemenue, 2015r.

3. Konsarun I0.M.; Anrebpa. YueOHuK i 8 kimacca o0meo0pa3oBaTeNbHBIX — yUpekaeHUuH. M.:
IIpocsemenue, 2016r

4.  Komsarun F0.M.; Anre6pa. YueOuuk 1ist 9 kiacca o0IIeo0pa3oBaTeNbHBIX — YUPEKACHUNA. M.:
IIpocsemenue, 2016r

5. TkaueBa M.B. u np.Anrebpa .[unakruueckue matepuansl ais 7 knacca. M.: [Ipocsemienue,
2017.

6. XXoxos B.U. u ap. Anrebpa. unaktudeckne Matepuaisl 1y 8 kiaacca. M.: [Ipocsemenue, 2013.
7. Makapsrue FO.H. u ap. Anre6pa. lunakruyeckue matepuainst 1uis 9 knacca—M.: IIpocenienue,
2010.

8. I'mazkos F0.A.Anre6pa. Dxcnpecc-nuarHoctuka 7 knace .OI'OC. M: «DOx3amen»2015

9. [Tanapuna B.M..Anrebpa. Dkcnpecc-aquardoctuka 8 kinace .OI'OC. M: «Ok3amen»2016

10. Mupommun B.B..Anredpa. Okcnpecc-aquardoctuka 9 kinace .OI'OC. M: «3k3amen»2017

11. Anrebpa. Matemaruueckue nukTanThl 7-9 kimaccel. A.C.Konrte. Bonrorpan ,«Yuutens» 2014r.
12. ®UIIUN Beicouxkuit N.P. u np. MATEMATUKA EI'D maTtepuaisl /it HOATOTOBKH yYaIluXcs,
«nrennext-Lientp» 2016
13 JI.A.XKurynes, H.A.3opuna AJITEBPA 9 kiacc yuebHo-meroamueckoe nocodue ['MA, C-I16
CMMUO Ilpecc, 2009
14 Kysnenosa JI.B. u ap. ['ocynapctBennas uroropas arrectanus. Anredpa. COOpHUK 3aJaHuN s
MOJTOTOBKU K FOCYIapCTBEHHOW UTOTOBOM aTTecTaluu B 9 kiacce.
15. A.H.Pypykun. [loypounsie pazpabotku no anreope MOCKBA «BAKO» 2012
16 .3BaBuy A. ., lllnanouxun JI. 5. KontponsHbie U mpoBepoyHbIe 1O anredpe 7-9 kiaccol.

M: IIpocsemienue, 2015.
17. Sdmenko U.B. OI'D-3000 3agau.M: «Ok3amen»,2017
18.COOpHHKY TECTOBBIX 3aJaHHUK JUTSI TEMATHIECKOTO U UTOTOBOT'O KOHTPOJIS 9KIT,

«UnaTennext-Llentp», Mocksa,2013r.

19. Smenxo N.B. OI'D. MaremaTuka, THIIOBBIE SK3aMeHAI[MOHHBIC BapuaHThI (36 B., 50 B,)
20. Coopuuk. DnekTuBHBIE Kypchl. Pazpabotku ypokos. 9 k1. CMUO Ipecc, IletepOypr,2013r.
21 .®.® JIpicenko, C.1O.KymnabyxoBa. .Maremaruka 9 xiacc, [Toaroroska k T'HA.

«Jlernon-M». Pocros-na-/lony,2015
22.Tetpaau: 3amanust 1yt o0ydeHHs U pa3BUTHs ydamuxcs 9 ki, «aremnext-LienTpy,
Mocksa,2016r.

IINIAHUPYEMBIE PE3YJIbTATBI
N3YUYEHUSA KYPCA AJITEBPBI B 7 - 9 k1accax

PALIMOHAJIBHBIE UMCIJIA
BhinmyckHUK Hay4uTCS:

1 noHuMaTh 0OCOOEHHOCTH JIECATUYHON CHCTEMBbI CUMCIICHUS;

2 BIAIeTh MOHITUSMH, CBI3aHHBIMH C JIEIMMOCTHIO HATYPAITbHBIX YHCET;

3 BBIpaXaTh 4YMCIa B DKBUBAIGHTHBIX (OpMax, BbIOMpass HamOojee MOAXOJAIIYI0 B
3aBHUCHUMOCTH OT KOHKPETHOM CUTYaIl1H;

4 cpaBHMBATH M YIIOPAJ0YUBATH PAllMOHAJIbHBIC YUCIIA;

BBITIOJTHATH BBIUMCIICHUS C pallMOHAIbHBIMU YHCIAMH, COYeTas YCTHbIE U MUChbMEHHbBIE

MPUEMBI BBIUMCIIEHUH, IPUMEHATH KAIBKYJIATOD;

o1l



6 HUCIOIB30BaTh MOHATUS H YMCHHA, CBA3aHHBIC C HNPONOPHUOHAIBHOCTHIO BCJIIMYHUH,
IMPOLCHTAMHU B XO0A€ PCIICHUA MAaTEMATUYCCKUX 3a/lad U 3aJa4 U3 CMCKHBIX IPEAMETOB,
BBIITOJIHATD HCCIIOXKHBIC TPAKTHYCCKUC paC‘-IéTBI.
BI)IHYCKHI/IK IIOJIYYHUT BO3MOXKHOCTD:

7 TO3HAKOMUTLCS C IMO3MIMOHHBIMUA CUCTEMAMM CUHCIIEHHS C OCHOBAaHUSMHM, OTIUYHBIMHU
ot 10;
8 yrayOuWTh U pa3BHUTh MPEACTABICHUS O HATYPAJIbHBIX YMCIaX M CBOMCTBAX JCIMMOCTH;
9 HayuuTBhCS HCIOJNB30BaTh NPUEMBI, PALMOHATIU3UPYIOIINE BBIYUCICHUS, MTPUOOPECTH
MIPUBBIYKY
KOHTPOJIMPOBATH BBIYUCIICHHSI, BEIOUPAs TOAXOMSAIIMIA I CHTyallid CII0CO0.

JIEEVCTBUTEJILHBIE UHMCJIA
BelnyCckHMK HayduTes:

1. ucnonp30BaTh HAYaJIbHBIC IpeACTABJICHUA O MHOXKCCTBC Z[ef/'ICTBI/ITeJIBHbIX YHUCCII,
2. BJIAZACTD IIOHATUEM KBaAPATHOI'O KOPHS, IPUMCHATE €I'0 B BEIYHUCIICHHUAX.

BLIHYCKHI/IK IIOJIYYHUT BO3MOXKHOCTD:

3. Ppa3BUTH MPEJCTABICHUE O YMCJE U YUCIOBBIX CHUCTEMaX OT HATYPaJbHBIX IO ACHCTBUTEIbHBIX
YUCEIT; O POJIA BBIUMCICHUHN B YEJIOBEYECKON IPAKTHUKE;

4. pa3BUThH U YIrIyOUTh 3HAHHS O JECATHUYHOMN 3amMcU JACUCTBUTEIBHBIX YUCEN (MIePUOJUUYECKIE U
HETEePUOANYECKHUE IPOOH).

N3MEPEHUS, TTPUBJIMXKEHWSA, OLUEHKU
BbInmyckHUK Hay4uTCs:

1. ucnoiap3oBaTh B Xoac pfmcHuA 3alad JJICMCHTApPHBIC IIPCACTABJICHHUA, CBA3aHHBIC C
HpI/I6JII/DKéHHI>IMI/I 3HA4YCHUAMU BCIIMYHMH.

BBIITyCKHHK ITOJIyYUT BO3MOKHOCTb:

2. TIOHSTH, YTO YHUCIIOBBIE JaHHBIC, KOTOPBIE HCIIONB3YIOTCS JUIS XapaKTEPUCTHKH OOBEKTOB
OKpY’KaloIIEero MUpa, SBISIOTCA MPEUMYLIECTBEHHO MNPUOMKEHHBIMM, 4YTO TIO 3aIllUCH
NpUOIMHKEHHBIX 3HAUEHUH, coAepKalluxcsl B MHQOPMAlMOHHBIX UCTOYHHUKAX, MOKHO CYIUTh O
MOTPEUIHOCTH MPUOIINKEHNUS;

3. TOHATh, YTO TIOTPEIIHOCTH pE3yJlbTaTa BBIYMCICHUN JODKHA OBITH COM3MEpHMa C
MIOTPELIHOCTBIO UCXOIHBIX JaHHBIX.

AJITEBPAYECKHUE BBIPAXEHU A
BbInyckHHMK Hay4dHTCS:
1. BrnaseTe MOHATUSAMH «TOXIECTBO», «TOXKIECTBEHHOE IpeoOpa3oBaHME», pellaTh 3ajayd,
cojJieprkanire OyKkBeHHbIE JaHHbIE; paboTaTh ¢ GopMysiaMu;
2. BBINOJHATH MPeoOpa30BaHUS BBIPAKEHUH, COAEPIKAIIMX CTENEHU C LENbIMHU MOKa3aTeas MU U
KBaJIpaTHbIE KOPHH;
3. BBINOJTHATH TOXIECTBEHHbIE NMPeoOpa30BaHUs pallMOHAIBHBIX BBIPAKEHUI HA OCHOBE IMPABMI
NeMCTBUIM HaJl MHOTOWIEHAMHU U alre0pandyeckuMu Jpo0siMu;
4. BBINOJIHATH PA3I0KEHNE MHOTOUJICHOB HA MHOXKHUTEIH.

BLIHyCKHI/IK TOJIYYUT BO3BMOXKHOCTD:



5. HAy4uThCS BBIIOJHATH MHOTOIIArOBBHIE IMPEOOPAa3OBaHUS  PAMOHAIBHBIX  BBIPAKCHUH,
MIPUMEHSISI IMUPOKUN HAOOp CITOCOOOB U TPUEMOB;

6. MNPUMCHATH TOXKACCTBCHHBIC HpeOGPaSOBaHI/ISI AJI1 pCHICHUA 3aa4 M3 Pa3IMYHbIX pa3JaciioB
Kypca (Hampumep, Ui HaX 0 JICHHUS HanOOJIbIIIEr0/HauMEHBIIIETO 3HAYCHUS BEIPAKCHHUS ).

YPABHEHUA
BrlnnyCKHHMK HayduTCs:

1. pemarb OCHOBHBIE BUJBI PAllMOHAIBHBIX YPaBHEHUH C OJHON MEPEMEHHOW, CUCTEMBI JIBYX
YPaBHEHUH C IBYMsl [IEPEMEHHBIMY;

2. TIOHUMAaTh YpaBHEHHE KaK BAKHEHMIIYI0 MaTEMaTHYECKYI0 MOJENb JJS ONMCAHUS U HU3y4eHHs
pa3zHo00Opa3HbIX peabHBIX CUTYAIHi, PEIIaTh TEKCTOBBIC 33/1a4H aIreOpanuecKuM METOI0M;

3. NPUMEHATh IpaUuecKue MPEACTaBICHUS IS HMCCIEJOBAHUS YpPaBHEHMH, HCCIEIOBAHUSA U
peLIeHUs CUCTEM YPABHEHUH C IBYMs IEPEMEHHBIMH.

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:

4. oBIaneTh CIEUUAIBHBIMUA MPUEMAMH pEIICHUS YPaBHEHUH U CHCTEM YpPaBHEHUH; YBEPEHHO
NPUMEHATh ammapaT YpPaBHEHHMH Uil pEHICHUs pa3HOOOpasHBIX 3a/Ja4 M3 MaTeMaTHKH,
CMEXHBIX MPEIMETOB, MPAKTHKH;

5. mpuMeHsTh rpaguyecKue NMpPEeACTAaBICHUS Ul UCCIEIOBAaHHUS YPAaBHEHUH, CUCTEM ypaBHEHHIA,
coiepKanIux OyKBeHHbIE KO (DUITUCHTHI.

HEPABEHCTBA
BbInmyckHUK Hay4uTCs:

1. moHuMaTh W TPUMEHITh TEPMUHOJIOTUIO W CHUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHUEM
HCPaBCHCTBA, CBOMCTBA YHCJIOBBIX HCPaBCHCTB;,

2. pelaTh JIMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON U X CUCTEMBbI; pelIaTh KBaJpaTHbIE
HEpPaBEHCTBA C ONOPOM Ha rpadUyuecKue MpeICTaBICHNUS;

3. TPUMEHSTH anmnapar HEPaBEHCTB Ui PEIlIeHUs 3a/1a4 U3 Pa3IUYHbIX Pa3/esioB Kypca.

BLIHyCKHI/IK TOJIYYUT BO3BMOXKXHOCTb HAYYHUTBHCS:

4. pa3HOOOpa3HbIM TNpuUEMaM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH ammapar
HEPaBEHCTB Il pEIICHUS pa3HOOOpa3HBIX MaTeMaTHUECKHX 3a7ad M 3aJad U3 CMEXHBIX
MIPEIMETOB, IPAKTHKH;

5. mpuMeHsTh TpaduyecKre NPeACTaBICHUS ISl UCCIIEOBAHMS HEPABEHCTB, CHCTEM HEPAaBEHCTB,
cojiepKalux OyKBeHHbIE KO3 (DUITUESHTHI.

OCHOBHBIE TTOHATHA. YUCJIOBBIE ®YHKIIMN
BrlIlTyCKHHK Hay4dnuTCs:

1. moHMMATh W HCIOJL30BATh (i)YHKIII/IOHaJ'[BHI)Ie IIOHATUA U A3BIK (TepMI/IHI)I, CUMBOJIMYECCKHUEC
0003HAYCHHUS);

2. CcTpouTh rpadUKy SIIEMEHTApHBIX ()YHKIMWA; UCCIENIOBATh CBOMCTBA YHMCIOBHIX (YHKIWUH Ha
OCHOBE U3YUCHHUS MMOBEICHUS UX TPa(UKOB;

3. ToHUMATh (PYHKIMIO KaK BKHEHIIYIO MaTeMaTHYECKYIO MOJEIH JISi OMHCAaHUsS MPOIECCOB M
SIBJICHUH OKPYXAIOIIEr0 MHUpPA, MPUMEHATh (YHKIMOHAJIBHBIA SI3BIK JUIS ONUCAHUS W
HCCIIETOBaHMS 3aBUCUMOCTEN MEXTy PU3NUECKUMH BETMYMHAMH.

BI)IHYCKHI/IK IIOJIYUHUT BO3SMOXHOCTb HAYYHUTHCA:



4. TpPOBOAMTH HCCIECNOBaHMsS, CBS3aHHBIE C H3YYCHHEM CBOHCTB (DYHKIMI, B TOM 4HCIE C
WCIIOIb30BAaHUEM KOMIIBIOTEpPA; HAa OCHOBE TpapUKOB M3y4deHHBIX (YHKIHMHA CTPOUTH Oojee
CJIO’KHBIE TPaQUKH (KYyCOYHO-33/IaHHBIE, C «BBIKOJIOTHIMIY TOUYKAMU U T. 11.);

5. ucmonp3oBaTh (DYHKIMOHAIBHBIC TPEACTABICHUS W CBOWCTBA (YHKIMA Il peIIeHUs
MaTeMaTHYECKUX 3a]1a4 U3 Pa3IMUHBIX pa3/esioB Kypca.

UNCJIOBBIE TTOCJIIEJOBATEJIBHOCTHU
BrinyckHUK HAy4uTCS:

1. moHMMaTh ¥ UCHOJNB30BaTh S3bIK MOCJIENOBATEIBHOCTEH (TEPMHUHBI, CHMBOJUYECKHE
0003HaueHHUs ),

2. TpUMEHATH (OPMYIBI, CBSI3aHHBIE C apU(PMETHYECKON M TeOMETPHUYECKON MPOrpecCHsMU, U
ammapat, cOpMHUPOBAHHBII NIPU U3YYSHHUHU JIPYTHX Pa3/elioB Kypca, K PeIICHHUIO 3a/1a4, B TOM
qHcIe ¢ KOHTEKCTOM U3 PEaNbHOM KU3HHU.

BBIHyCKHI/IK MIOJIYYHUT BO3SMOXXHOCTb HAYYHUTHCA:

3. pemaTh KOMOMHMPOBAHHBIC 337ayl C MPUMEHEHHEM (HOPMYJ N-TO YJ€HAa U CyMMBI MEPBBIX N
YJICHOB apU(METHUECKOM M TeOMETPUUYECKOW IpOrpeccuid, MpUMEHssl MpH 3TOM ammapar
YPAaBHEHUI U HEPABEHCTB;

4. mnoHuUMaTh apu(PMETHYECKYI0O M TCOMETPUYECKYI0 MPOrpeccHMH Kak (DyHKIMH HATypajibHOI'O
apryMEHTa; CBS3BIBATh APU(PMETUIECKYIO MPOTPECCHIO C TUHEWHBIM POCTOM, TE€OMETPUUYECKYIO
— C DKCIIOHEHIIMAJIbHBIM POCTOM.

OIIMCATEJIbBHAS CTATUCTHUKA
BbInycKHMK ~ HayduTCs  WCIIOJIb30BAaTh  MPOCTEHIIME CHOCOOBI  IpEACTAaBICHUS W aHalIu3a
CTaTUCTUYECKHUX JaHHBIX.

BLIHYCKHI/IK MOJIYYUT BO3MOKHOCTDb HpI/IO6peCTI/I HepBOHa‘IaJIBHHﬁ OIIBIT OpraHru3alin c6opa JaHHBIX
Ipu IMPOBCACHUH OIIPpOCa O6HI€CTB€HHOFO MHCHUA, OCYHECCTBIIATL HUX aHalu3, I[IPCACTABIATH
PE3YJbTAaThI OIIPpOCAa B BUAC Ta6J'II/II_IBI, AuarpaMmal.

CJIVUAUHBIE COBBITUS u BEPOSITHOCTD
BbInycKHUK HAyYUTCSI HAXOJIUTh OTHOCUTEIBHYIO YAaCTOTY U BEPOATHOCTH CITy4YaltHOTO COOBITHSI.

BrINTyCKHHK MTOIYYUT BO3MOKHOCTH MPUOOPECTU OMBIT MPOBEACHUS CITyYalHBIX SKCIIEPUMEHTOB, B TOM
YHCJIE C TOMOIIbI0 KOMITBIOTEPHOTO MOJIETUPOBAHUS, HHTEPIIPETALIMU UX PE3YIbTaTOB.
KOMBUHATOPHUKA

BrimyckHUK Hay4duTCs peliaTh KOMOMHATOPHBIE 3a/ladyll HAa HaXOXJACHHWE 4HclIa OOBEKTOB WIIH
KOMOMHAIINH.

BBITYCKHMK TIOJIy4UT BO3MOKHOCTH HAY4YMTBCSI HEKOTOPBIM CIELUAJIbHBIM NPHEMAaM pELICHUs
KOMOWHATOPHBIX 3a/1a4.

(I)OprI, MNEPUHOAUYHOCTD H MOPHIAOK TEKYILIECI0 KOHTPOJIA.

B ocHOBY memarorn4eckoro Iporecca 3ajJO0XeHbl cieayromue (GopMbl OpraHu3aluu  yaeOHOH
JEeATEIIbHOCTH: KOMOMHUPOBAHHBIN YpOK; YPOK-IEKLHUS; YPOK-AEMOHCTpPALMs; YPOK-IPAKTHUKyM; TBOpYECKas
nabopaTopusi; YpOK-IEMOHCTpALUsl; YpPOK-UIpa; ypoK-KoHcynbTanus. IlpenycmarpuBaercs INpUMEHEHHE
CIIEIyIOLINX TEXHOJIOTUI 00yUYEHUs:

- TPaJULIMOHHAS KJIACCHO-ypOUYHas
- UTPOBBIE TEXHOJIOTUU
- JJIEMEHTHI IPOOIEMHOT0 00YUEeHUs



- TEXHOJIOTHH YPOBHEBOU mud hepeHImanim
- 3/10pOBbE COEperarole TEXHOIOTHH
- UKT.

KoHTposb ocymiecTBisieTcss 4epe3 MCIOJb30BaHUE cieAyromux BuaoB oueHku 3YH u VY
BXOJSIIMHN, TEKyUIMH, TeMaTuueckui, urorosbii. Ilpm 3TomM ucmonb3yrorcs pasinusble (HOpMBI
oueHkn U KoHTponsi 3YH: koHTponbHas paboTa, camMOCTOsTeNbHAs paboTa, mpakTudeckas padora,
TECT, MAaTEeMAaTUYECKUH IUKTAHT, IpaQUuUecKuil AUKTAHT, TEMaTHYECKHE 3aueThl; TEMAaTHYECKOe
OyMa)XKHO€ WJIM KOMITBIOTEPHOE TECTHUPOBAHME; PEIICHHE 3a/1a4, YCTHBIH OTBET, C HCIOJIb30BaHHEM
WUIIOCTPATUBHOIO ~ MaTepuana, IHCbMEHHBIH  OTBET 10  HMHIUBUAYAJIbHBIM  KapTOUYKaM-
3aJJaHUSM,UTOTOBbIE KOHTPOJIbHBIE pabOThl, HHIAMBHIYyalbHbIE paOOTHI Yydammxcs (JOKJIabI,
pedeparbl, MyJTbTUMEIUIHBIE TIPOEKTHI).

Texymuii KOHTPOJb MPOBOJUTCS C LEIbIO MPOBEPKU YCBOCHHSI H3Yy4aeMOro M IPOBEPSIEMOro
IIPOrPaMMHOT0 MaTepuana; COAEPKAHUE OIPEAEISIOTCS YUYHUTEIEM C YYETOM CTEIEHH CIIOXKHOCTH
M3y4aeMoro marepuana, a Takxke ocoOeHHocTell oOyuwatomuxcs kiacca. KoHTposnbHBIE pabOThI
MIPOBOASATCS MOCJIE U3YUYECHHSI HanOoJiee 3HAaUUMbIX TEM MPOTPaMMBbL.

7xnacc-9 KOHTPOJILHBIX padoT;
8 Kiacc-7 KOHTPOJIBHBIX PadoT;
9 kiacc-6 KOHTPOJIbHBIX PaloT.

B 7 u 8 xnaccax BBOAATCS JOTOJHUTEIBHO 2 KOHTPOJIbHBIE pa0OTHI: BXOJHAS U OJI0Basl,

B 9 knacce BBOANTCS TOMONHUTENBHO | KOHTpOJIbHAs paboTa- BXOAHAS.

Onenka MeTanpeJIMeTHBIX Pe3yJbTATOB IPEICTAaBIAECT COO0 OLEHKY JOCTHUXEHUS IJIAHUPYEMbBIX
pe3yJabTaTOB OCBOCHUS OCHOBHOW 0Opa30BaTENIbHOM MporpaMMmbl, MPEACTaBIECHHBIX B pa3jenax
«PerynsatuBHbie yueOHble neiicTBusA», «KOMMyHHKaTHBHBIE yueOHbIe NeiicTBus», «Ilo3HaBaTenbHBIC
y4yeOHble JeHCTBUS» MEXIUCUMIUIMHAPHON HporpaMMbl (OPMHUPOBAHUS YHUBEPCAIbHBIX Y4EOHBIX
AEeUCTBUH y OOy4arolIMXcsli Ha CTYIIEHM OCHOBHOTO OOINEro oOpa3oBaHUS 4epe3 KOMIUICKCHBIE
MeTarpeIMeTHbIe paboThl, IPOEKThI U UCCIIEJOBATENIBCKYIO 1€ATEIbHOCTb.

COJAEP/KAHUE YYEBHOI'O IIPE/IMETA:

Yucaa

PanuonanbHbIe ynCIa

MHOXeCTBO palMoHaNbHBIX uyHcel. CpaBHEHHE palMOHAIBHBIX uwucen. JlelcTBus c
panMoHANBHBIMU YncIaMu. [lpedcmasnenue payuoHaibHo20 Yucia 0ecamuyHol Opoosio.

HppanuoHajbHble YHCIA
IlonsaTe uWppaLMOHANBLHOTO 4ucia. Pacrno3HaBaHue uUppalMOHANBHBIX u4uced. I[Ipumepsl

A0Ka3aTCJIbCTB B anre6pe. I/IppaHI/IOHaJ'ILHOCTB quciia '\/E HpI/IMeHeHI/Ie B TCOMCTpPHUH.
CpaeHeHue UppayuoOHabHblx Yucei. Mnooicecmeo OeticmeumenvbHbix yucel.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

YucnoBbie 1 OyKBeHHbIE BbIPAKCHHSA

Boipaxxenue ¢ mnepeMeHHO#l. 3HaueHue BbIpakeHUs. lloacTaHoBka BBIpaXKEHHH BMECTO
[IEPEMEHHBIX.

Lenble BeIpaeHUs

Crenenb C HaTypalbHBIM TOKa3aTeneM U e€ cBoiicTBa. [IpeoOpa3oBaHus BbIpaKEeHUH,
COJIEpIKAIMX CTENIEHH C HATYpaJIbHBIM I10Ka3aTeleM.

OpnHowneH, MHOrouieH. JleficTBUS ¢ OJHOWIEHaMU W MHOTOWJIEHaMH (CIIO’KE€HUE, BhIUUTAHUE,
yMHOXeHHE). POpMyJIbl COKPALIEHHOTO YMHOXXEHMS: PA3HOCTh KBAApaTOB, KBAaApaT CYMMBI U
pazHocTH. Pa3znoxeHne MHOrowieHa Ha MHOXXHUTEIM: BbIHECEHHE OOIIEro MHOXHTES 3a CKOOKH,
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2PYNNUPOBKA, NpUMeHeHUe Popmyn COKpAWEHH020 yMHoMceHus. Keaopammuwiii mpéxunen, paznodcenue
K8AOPAMHO20 MPEXULEeHA HA MHOMCUMETU.

JpoOHO-panMoHa/IbHbIE BHIPAKEHUS

Crenenb ¢ nenbM nokasatenem. [IpeoOpasoBanue 1poOHO-TUHEHHBIX BBIPAXCHUN: CIIOKEHHE,
YMHOXXEHHE, IeNeHUe. Aneeopauueckas Opobv. [lonycmumvle 3HAUEHUS NePEMEHHbIX 6 OpPOOHO-
payuonanvhvix evipadicenusx. Coxkpawenue anceopauveckux oOpobeil. Ilpusedenue ancedpauveckux
Opobell Kk obwemy 3Hamenamento. /leiicmeus ¢ anreeopaudeckumu OpooOIMU. CLOJCEeHUe, BbIYUMAaHUeE,
VMHOOJICeHUe, OelleHue, 8036e0eHUe 8 CIeneHb.

Ilpeobpazosanue svipasicenuil, cOOEPHCAuUX 3HaK MOOYJIA.

KBaaparnbie kopHu

Apudmerndeckuii  kBaapaTHbI KOpeHb. [IpeoOpazoBaHue BBIpAXKEHUN, COJAEPIKAIIMX
KBaJpaTHbIE KOPHU: YMHO>KEHUE, JIeJICHHWE, BHIHECEHUE MHOXKMUTEIS HM3-TI0J] 3HaKa KOPHS, BHeceHue
MHOMCUmMeJisi N00 3HAK KOPHA.

YpaBHeHus1 1 HEPABEHCTBA
PaBencrBa
YucnoBoe paBeHCTBO. CBONCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € EpEMEHHOM.

YpaBHeHus
[lonsTne ypaBHEHHsS] W KOpHSA ypaBHEeHHUA. [Ipedcmasnenue o pasHOCUNLHOCMU YPABHEHUU.
Obaacmb onpedenenus ypagreHus (001acms 00NYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

JIuHeliHOe ypaBHEHHE M €r0 KOPHHU
Pemienne nuHelHbIX ypaBHeHUU. Jlunelinoe ypasnenue c¢ napamempom. Konuuecmeo xopheii
JIUHEUH020 ypasHenus. Pewenue Tunelinblx ypasHeHUull ¢ napamempom.

KBaapaTHoe ypaBHeHHe M €ro KOPHHA

KBanparusle ypaBHeHus. Henonnble KBagpaTHble ypaBHEHUs. [[MCKpUMHHAHT KBaJpaTHOrO
ypaBHeHusa. dopmyna KOpHell KBaapaTHOro ypaBHeHUsl. Teopema Buema. Teopema, obpamuas
meopeme Buema. PenieHune KBaJpaTHBIX YpaBHEHUMN:MCIIOJIb30BaHUWE (OPMYINBI Ji HaXOXKICHUS
KOpHEH, epaguueckuti mMemoo peuwileHus, paslodceHue HaA MHONMCUMeNU, Nnoobop KopHell ¢
ucnonv3osanuem meopemol Buema. Konuvecmeo kopHeii K6a0pamHo20 YpasHe s 8 3a8UCUMOCMU OM
e20 ouckpumunanma. buxeadpammuvie ypaguenus. Ypasrnenus, ceooumvie K TUHEUHbIM U KEBAOPAMHDBIM.
Keaopammnuie ypasnenus ¢ napamempom.

JIpoOHO-panuoHAIbLHbIEC YPABHEHUS

Pemenne mnpocredmmx ApoOHO-TMHEHHBIX YpaBHEHUH. Peuwenue OpoOHO-payuoOHaNIbHbIX
VPABHEHUII.

Memoowbl pewenus ypagHeHuil: MemoObl PABHOCUILHLIX NPeodPA308aHUL, MemoO 3AMeHbl
nepemenHou, epaguueckuii memod. Hcnonvzosanue ceoiicme ()yHKyuil npu peueHuu ypasHeHull.

Tpocmetiwue uppayuonaivhvle ypasHenus 6uod ,,f f(x)=a, \/f (x) = \/g (x) .

n
prZGHeHM}l gudax =a .YpaGHeHuﬂ 6 Yyejlblx Yuciax.

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ AByMs NepeMeHHbIMH. JIMHEHHOE ypaBHEHHE C JABYMs NEpEMEHHBIMHU. [Ipamas
Kax epaguueckas unmepnpemayus JUHEeH020 YPAGHEeHUS C 08YMsl NePeMEeHHbIMU.

ITonsiTe cucTeMbl ypaBHEHH. PellieHne cucteMbl ypaBHEHU.

MeTtoapl pelleHus: CUCTeM JIMHEWHBIX YpPaBHEHUH C JByMsl TNEPEMEHHBIMU: 2cpaguuecKutl
Memoo, Memoo CloHCEeHUs, METOJ TIOACTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHULL C NAPAMEMPOM.



HepaBencrBa

Uucnoele HepaBeHCTBAa. (CBOMCTBAa 4YHCIOBBIX HEpaBeHCTB. I[IpoBepka crnpaBeqIMBOCTH
HEPaBEHCTB IPU 33/IaHHBIX 3HAYCHUSX IEPEMEHHBIX.

HepaBeHnctBo ¢ mepemenHoil. Ctporue W HECTporwe HepaBeHCTBa. (Ooracmbv onpeodeneHus
Hepagencmaa (061acms 0ONYCMUMbBIX 3HAYEHUN NePeMeHHO).

Pelienue TMHEHHBIX HEPABEHCTB.

Ksaopammnoe mnepasencmeo u eco pewenus. Pewenue K8aOpamuwviX HepaABEHCME:
UCNOIb3068aHUe CBOLICME U epaduKa KeaOpamMudyHoU QYyHKYuu, mMemoo UHmepeanos. 3anuco peuleHus
K8AOpamHO20 HepaseHcmad.

Pewenue yenvix u 0pooHO-payuoHanbHbIX HEPABEHCNE MEMOOOM UHMEPBATIOS.

CucreMbl HEPaBEHCTB

CucrteMbl HEPaBEHCTB C OJIHOM TNI€pEeMEHHOW. PellleHHe CHUCTEeM HEpPaBEeHCTB C OJIHOU
MEPEeMEHHON: JIMHEUHBIX, KgadpamHvlx. VI300pakeHHne pelieHus] CHCTEMbl HEPaBEHCTB Ha YHCIIOBOMN
MPSIMOM. 3aMKCh pelIeHUs] CHCTEMbI HEPABEHCTB.

DOyHKIUHA

IHousTue pyHkumuu

JlexkapToBbl KOOpAMHATBI Ha IJIOCKOCTH. POPMUPOBAHKE NPEACTABICHUN O METANpPEIMETHOM
MOHATUU «KOOpAUHATBD. CriocoObl 3aianusi GYHKIMNA: aHATUTHYECKUH, TpadUuecKnuii, TaOINIHbIH.
I'padux ¢pynkuuu. [Ipumeps! GyHKLNH, TOJTydyaeMbIX B IIpoLiecce UCCIeI0BaHUs Pa3JIMYHbIX PEeaTbHbIX
IIPOLIECCOB M pelIeHus 3ajad. 3HadeHue QyHkouu B Touke. CBoiicTBa (QyHKUuUi: 00JacTb
OIpeJIeJIEHUs, MHO)KECTBO 3HAUCHUM, HYJIH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA, YEMHOCHb/HEUEMHOCMDb,
IIPOMEXYTKH BO3pacTaHus M YObIBaHMS, HauOoJiblllee M HauMeHbllee 3HaueHus. lccnenoBaHue
¢byHkIuM Mo e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno- 3adannvie gpyHxkyuu.

JIuneiinas pyHKuus

CpoiictBa U rpaduk nuHeitHOW GyHKIUH. YTI0OBOW KoddduiueHT npsmoii. Pacnonoxxenue
rpaduka JTUHEHMHON (QYHKIMU B 3aBUCUMOCTU OT €€ YIJIOBOro KO3(PHUIMEHTa U CBOOOJHOrO HEHA.
Haxooicoenue xkoagppuyuenmos nuneiinoti pyukyuu no 3a0aHHbIM YCIOBUIM: NPOXOHCOEHUE NPAMOU
yepez 06e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, RPOXOAICOEHUE NPAMOU uepe3 OAHHYIO MOYKY U
napannenbHol OaHHOU NPSIMOLL.

KBanparnunas pyHkous

CeoiictBa u rpaduk KBajgpatuyHod QyHkuuu (mapabona). [locmpoenue epaguxa
keaopamuunol ¢yukyuu no mouxam. HaxoxxnaeHue Hyjel KBaapaTWUYHOM (QYHKLIHH, MHOJCECMEd
3HAYEeHUU, NPOMENCYMKO8 3HAKONOCMOSHCMEA, NPOMENCYMKO8 MOHOMOHHOCHU.

OO0paTHasi NPONOPUHOHAIBHOCTH

k
CgoiicTBa pyHKIMHU Y = K y = —. TI'unep6omna.
X X

I'pajpuku ¢ynxyui. Ilpeobpazosanue ecpagurxa ¢ynkyuu Y= f(X) ora nocmpoenus
epagpuros Gynxyuii éuda y = af (kx+b)+c.

I'paghuxu ¢hynxyuii y:a+ﬁ, y=x,y=2%Xx, y=|x|.
+

IMocenoBaTeIbHOCTH U POrPecCHH
YucnoBasi TOCIIeOBAaTENBHOCTE. [IprMephl YMCIIOBBIX TOCIEAO0BaTeNbHOCTEH. beckoHeuHbIe
MOCJIeI0BaTeNbHOCTH. ApHudMeTHueckass mporpeccus U e€ CBOMCTBa. ['eomeTpuyeckas MpOrpeccHs.
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Dopmyna obwezco uneHa u cymmvl N NEPELIX UNEHO8 aAPUPMemUUecKou U 2eoMempudecKoll
npoepeccuil. Cxoosauancsa 2eomempuieckas npocpeccus.

Pemienue TeKCTOBBIX 32124

3agauu Ha Bce apupMeTHUYECKHUE AeiicTBUS

Pemennie TekcTOBBIX 3amau apudmeruyeckuM crnocobom. Hcrmonb3oBaHue TaONHI, CXEM,
YepTEeKEH, APYTUX CPEACTB MPEACTABICHUS JAHHBIX MIPH PEIICHUH 3a]a4H.

3aiauyu HA IBUKeHH e, Pad0Ty M MOKYNKHU

AHanu3 BO3MOXHBIX CHTYalllii B3aMMHOTO PACIOJIOKCHHSI OOBEKTOB TPU WX JIBWKCHUU,
COOTHOILIEHUS] 0OBEMOB BBITIOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agayu HA YACTH, 101, IPOIEHTHI

Pemenne 3amay Ha HaxOXKIEHHE YacTH YHUCIAa M YHMCIAa MO €ro yactu. PemeHue 3amad Ha
MPOLEHTHI U Aoau. [IpuMenenne mponopuuii Ipy peleHny 3aaay.

Jloruyeckue 3axaun

Pemenue noruueckux 3anad. PeuieHue n1oeuieckux 3a0ay ¢ nomowvio epagos, mabauy.

OcHOBHBIE MeTOJbl pelIeHUus] TEKCTOBBIX 3aaay: apuMeTHUYCCKUl, anreOpandecKui,
nepedop BapuaHTOB. [lepsuunble npedcmasieHus o0 Opyeux Memooax peuwleHuss 3a0au
(ceomempuueckue u epaguieckue memoonl).

CTaTHCTHKA H TeopHs BePOSITHOCTEMH

Crarucruka

TabmuuHoe W Tpaduyeckoe MpencTaBIeHUE TAHHBIX, CTOJIOYAaTble M KPYrOBBIE JHArpaMMBbl,
rpaduky, MpUMEHEHHE IuarpamMMm U TrpadUKOB IJIs OMMCAHUS 3aBUCHUMOCTEH peaibHBIX BEIMYUH,
u3BIeUeHNEe WHPOpMAnUKW W3 TaOmuI, auarpamMMm U TpadukoB. OmmcaTenbHBIE CTATHCTUYECKHE
MOKAa3aTell YUCIOBBIX HAOOpOB: cpelHee apudMeTHuyecKoe, Meouana, HauOoIbllee U HaMEHbIee
3HaueHUs. Mephl paccenBaHUs: pa3Max, OUCnepcus U CMaHoapmuoe OMKIOHEHUe.

CnyuaiiHas UW3MEHUYMBOCTb. V3MeHUHMBOCT, mpu u3MepeHusx. Pewawowue npasuia.
3axonomepHocmu 8 USMEHUUBBIX BENUUUHAX.

Cay4aiinbie coObITHS

CrnyualiHple OMNBITHI (3KCHEPUMEHTHI), D3JEMEHTAPHBIE CIIy4alHble COOBITHUS (UCXOJBI).
BepositHocT  snemeHTapHbIX  coObITHIL.  COOBITHSIT B CIlydallHBIX  OKCIEpPUMEHTaxX M|
OJIarOMpPUSITCTBYIOIINE AJIEMEHTapHbIe COOBITUS. BeposiTHOCTH citydallHBIX COOBITHA. OTBITHI €
PaBHOBO3MOXKHBIMH ~ JIEMEHTApHBIMH  coObITUsIMU. Kiaccuueckne BEpOSATHOCTHBIE ONBITHI  C
WCIIONB30BAHUEM  MOHET, KYyOuKoB. [lpedcmasnenue cobvimuii ¢  NOMOWbIO  OUAspamMM
Diinepa.llpomusononoscuvie coovimus, ob6veouHenue u nepecedenue coovimuti. Ilpasuno cinoxcenus
gepossimnocmeu. Cnyuatinviil evloop.llpeocmasnenue sxcnepumenma 6 eude oOepesa.Hezasucumole
coovimus. Ymuooicenue eeposmuocmeri Hezagucumvlx cobvimuil. IlocnedoeamenvHuvle Hezagucumbvle
ucnvimanus. llpencraBieHne o He3aBUCUMBIX COOBITHSIX B KU3HU.

Inemenmovl KOMOUHAMOPUKU

Ilpasuno ymmoowcenus, nepecmanoexu, paxmopuan uucia. Couemanus u 4ucio codemaHuil.
@Dopmyna uwucia covemanuui. Tpeyeonvruux Ilackans. Onvimsl ¢ 60IGWUM YUCTIOM PABHOBO3MONCHBIX
IleMeHmapHblX cobbimutl. Buluucnenue eeposmuocmeti 8 onvimax ¢ npuMeHeHuem KOMOUHAMOPHBIX
dopmyn. Hcnvimanus Bepuynnu. Yenex u neyoaua. Beposmumocmu cobvimuil 8 cepuu uUCnblmManul
bepuynnu.

Chyuaiinvle éeuyuunbl
3nakomcmeo co cryyauHbIMy 6eIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKPEMHbIX CIVYAUHbIX 8ETUYUUH.

Pacnpeoenenue éeposmnocmeii. Mamemamuueckoe odxcudanue. Ceoucmea mamemamuieckozo
oorcuoanus. Ilonsamue o 3akone 6orvuiux uucen. Mzmepenue éepoasmuocmei. Ilpumenenue 3aKkona
OONLIUX YUCeN 8 COYUONIO2UU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0becnedeHuy 6e30nacHocmu
HaceleHUs 8 Ype3BbluaAlHbIX CUMYAYUSIX.

- moaroroska k I UA
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TEMATHYECKOE IINTAHUPOBAHHME

Ne Komny | XapakTepucTHKa OCHOBHBIX BUJIOB JEATEIBHOCTH
na | CoxeprkaHue marepuaia 4acoB ydanmxcs
p-
da
7 knace
IToBTOpeHUe Kypca MaTeMaTHKH 5-6 4 YMeTb HaXOAUTh 3HAYCHUE YUCIOBOTO BBIPAKEHHUS,

KJIACCBI.
Bxomnast koHTposibHas paboTa.

3aIUCBIBATh YHCIIOBBIC PABEHCTBA, BBHINIOIHATD
apu(pMeTHIECKUe NeHCTBUS, IPOBEPSATH BEPHOCTD
YHUCJIOBOI'O PaBEHCTBA.

HmeTp nipeacTaBieHne O MpaBUIax PELICHUS

ypaBHEHUH, O IEPEMEHHON U MOCTOSHHOMN BEJTMYMHAX,
0 KO3 pHUIHEHTE TPHU NEPEMEHHOI BETMUUHE, O
B3aMMHOM YHHUTOXEHUU CJIAraeMbIX, O
npeoOpa3oBaHUM BBIPAKEHUH.

I'masa l.

Adaredopanyeckue apoou ( 14 u)

=

YucnoBble BIPaKEHUS
AnrebpanyecKkue BEIpaKeHUS
3. | Anre6pandeckue paBeHCTBA.
DOopMyIIBL.

4. | CpoiicTBa apupMeTHIECKUX
JICUCTBUM.

5. | IIpaBuna pacKkpbITUsI CKOOOK.
O06o06marmuil ypox.
KoHnTtponbHas padora Nel

no

|

|

BbINonHATE 351€eMeHTapHbIe 3HAKOBO-CUMBOJIMUECKUE
JEHCTBUS: MPUMEHATH OYKBBI /1711 0003HAUEHHUS YK CETI,
JUIS 3aIIUCH OOIIMX YTBEPXKJIEHHI; COCTABIATh
OYKBEHHbIE BBIPAXKEHMUSI 110 YCIOBUSIM, 3aJJaHHBIM
CJIOBECHO,

peoOpa3oBHIBATh ANTreOpanuecKue CyMMBI H
MIPOU3BECHNUS (BBIIOIHITH IPUBEACHNE MTOA0OHBIX
CJIaraeMbIX, PACKPHITHE CKOOOK, YITPOIICHUE
MIPOM3BEICHUN ).

Boruncnsate uncinoBoe 3HaueHHe OyKBEHHOTO
BbIpakeHus1. COCTaBIIATh (POPMYIIbI, BEIPAXKAIOLINE
3aBHCUMOCTH MEX/TY BETUYNHAMH, BEIYUCIISTH 110

bopmynam

I'nasa |l. YpaBHenue ¢ ognum HeusBecTHbIM (10 4)

6. | YpaBHEHHUE U €r0 KOpHH.

7. Pemenue ypaBHeHH ¢ OTHUM
HEU3BECTHBIM, CBOIAIINMCS K
JIMHEHHBIM.

8. | Pemenue 3a1a4 ¢ MOMOIIBIO
ypaBHEHUU

O6o0maromuii ypox.
Konrponbnas pabora Ne2

1
3

[IpoBoanTh HOKa3aTeNbHBIE PACCYKICHHS O KOPHSIX
YpaBHEHUS C OIIOPOM Ha OIpEIEICHUE KOPHS,
YHCIOBBIC

CBOMCTBa BbIpa)k€HUM. Pacrio3HaBaTh JIMHENHBIE
ypaBHeHus1. PemaTe NMHENHbIE, a TAKKE YPaBHEHUS,
CBOZSIINECS K HUM. Pewams npocmetiuiue ypagHeHus
C Heu38eCmHuIM NO0 3HAKOM Mooyas. Pemats
TEKCTOBBIC 33]]a4M aIredpandecKuM crocooom:
MEePEXOIUTH OT CIIOBECHOUN (hOPMYITHUPOBKH YCIOBUS
3a/1a4y¥ K anreOpandecKod MOJEeNH MyTéM COCTaBIICHUS
JINHEMTHOTO YpaBHEHMUS; PEIIaTh COCTABICHHOE
YpaBHEHUE; HUHTEPIIPETUPOBATH PE3YIIBTAT

TpaBUIaM.

I'nasa I1l. OnHowieHbI 1 MHOTOYJIEHBI (24 4)

9. | Crenens ¢ HaTYpaJIbHBIM
IIOKA3aTeJIeM.

2

DopMyIUpPOBaTh, 3aITUCHIBATH B CUMBOJIMYECKOM
(hopme 1 060CHOBBIBATH CBOMCTBA CTETIEHU C
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10. | CgoiicTBa cTeneHu ¢ HaTypalbHbIM 3 HaTYpaJbHBIM ITOKa3aTeNleM; IPUMEHATh CBOWCTBA
MOKa3aTeJIeM. CTETeHHU JUIsl TPeoOpa30BaHUsI BBIPAKEHUHN 1
11. | Onnounen. CTanaapTHBIN BU 1 BBIYUCIICHUH.
OJITHOYJICHA. BbImonHATE AelicTBUA ¢ OJHOUWICHAMHU U
12. | YMHOXEHUE OHOWICHOB. 2 MHOTO4JIEHAMH.
13. | MHOTrOYJICHBI. 1 [IpuMeHsTh pazuuHbie GOPMBI CAMOKOHTPOJIS TIPH
14. | IlpuBeneHue MoJOOHBIX YICHOB. 2 BBITTOJIHEHUH ITPE0OPa30BAHUI BBIPAKCHHH.
15. | CnoxeHue u BIYUTAHUE 3
MHOTOYJICHOB.
16. | YMHOXeHHEe MHOTOWIEHA Ha 2
OJTHOYJICH.
17. | YMHOXeHHe MHOTOWIeHa Ha 3
MHOTO4JICH
18. | JleneHue ogHOWICHA M MHOTOYJICHA 2
Ha O/IHOYJICH.
O6006maromui ypoxk. 2
KonTtponpsHas padora Ne3 1
I'naBa V. Pa3noxxenue MHOro4ieHOB Ha MHOKUTeIH (20 )
19. | BriHeceHHEe 00IIero MHOKHTEIIS 32 3 Jloka3eiBaTh (POPMYIIbI COKPAIEHHOTO YMHOXKCHHS,
CKOOKH. MPUMEHSTH UX B TPEOOPA30BAHUAX BBIPAKCHUHN U
20. | Croco0 rpymnmnupoBKH. 3 BBIYUCIICHHSX.
21. | ®opmyna pa3HOCTH KBA/IPaTOB. 3 BEIMONHATE pa3nokeHrne MHOTOWICHOB HAa MHOXKUTEIN
22. | Ksagpar cymmbl. KBagpar 4 Pa3HBIMHU CIIOCO0aMU. Buinoausamo paziodicenue
pa3HOCTH. MHO20UTIEHO8 HA MHONCUMENU C NOMOWBIO POPMYL
23. | IlpumeHEHUE HECKOIBKUX 5 Kyba cymmol, Kyoa pazHocmu, cymmsl Ky608, pasHocmu
CIO0CO0O0B Pa3I0kKEHUsI MHOIOUWIEHA Ky606. Pemiath ypaBHEHUs, IPUMEHSSI CBONCTBO
HA MHOXHUTEIH. paBeHCTBa HYJIIO pousBeneHus. [lpumensaTs
O606maromuit ypoxk. 1 pasznuyHbie GOPMBI CAMOKOHTPOJISI IPH BHITIOJTHEHUN
KonTponbnas pabota Ned 1 npeoOpa3oBaHMi
I'naBa V. Anredpanyeckue apodu (23 u)
24. | Anrebpanueckas 1po0b. 3 dopmynupoBaTh OCHOBHOE CBOWCTBO ayireOpanyeckon
CokpaiiieHue apooei. JTpOOH ¥ IPUMEHSTH €ro JUIsl MpeoOpa3oBaHus IpoOei.
25. | IlpuBenenue qpodeit k odmemMy 3 BbInonHATE AeHCcTBUS ¢ anreOpandeckuMu ApoOsSMH.
3HaMEHATEIO. HaxoauTe nomycTuMeie 3Ha4eHUsI OYKB, BXOASAIINX B
26. | CnoxeHue U BEIYUTaHUE 6 anreOpandeckyto 1poOs. Pemare ypaBHeHus,
anredpandeckux ApoOei. CBOJISIINECS K TMHEHHBIM C IPOOHBIMU
27. | YMHOXeEHHUE U JelIEHNUE 4 koa¢pdunimeHTamMu. BBIMOIHATE COBMECTHBIE IEHCTBUS
anredpandeckux Ipooei. HaJl BBIpAXKEHUSIMHU, COJEPKAIIMMHU alredpanyeckue
28. | CoBMecTHBIE ACHCTBHS HAJ 5 npobu
anredpandeckuMu IpoosMu.
O06o006mmamuii ypoxk. 1
Kontponbnas pabota No5 1
I'naBa VI. Jluneitnas ¢pyuxuus u ee rpaguk (13 1)
29. | IlpsamoyronbpHas cuctema 2 Bbruucnsate 3HaueHus PyHKIUH, 3aJaHHBIX (popMyIia-
KOOPJIMHAT Ha IJIOCKOCTH. MU (TIpy HEOOXOJUMOCTH UCIOIb30BaTh KAIBbKYJISATOP);
30. | OyHKIWMA. 3 COCTaBJIAThH TAONULBI 3HaYeHUH QyHKUIUH. CTPOUTH 11O
31. | Oynkus y=Kkx u ee rpaduk. 3 ToukaM rpaduxu ¢pyHkiuil. OnuceiBaTh CBONCTBA
32. | JluneitHas ¢pyHKIUS U ee TpaduK. 3 (GYHKIIMK Ha OCHOBE €€ TpauecKoro NpeCTaBIeHHUS.
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O06o06mmarmuii ypoxk.
Kontponbnas pabora Neb

MonenupoBaTh peanbHbIe 3aBUCHMOCTH, BBIPaKacMble
JMHEWHON (QYHKIHEH, ¢ TOMOIIBIO (OPMYIT U
rpadukoB. MHTepnpeTHpoBaTh rpaKu pearbHbIX
3aBucUMOCTel. Mcnonb30BaTh (yHKIIMOHATBEHYIO
CHUMBOJIMKY JIJIsl 3aITMCH Pa3HOOOPAa3HbIX (aKTOB,
CBSI3aHHBIX C JJUHEHHOU (QyHKIMEH, oOoraimas OnbIT
BBINOJHEHUS 3HAKOBO-CUMBOJIMYECKHUX JICUCTBUM.
Ctpouts peueBble KOHCTPYKIIMH C UCTIOJIb30BAHUEM
(GyHKIMOHATBLHON TepMHUHONIOTHH. VICTI0Ip30BaTh
KOMITBIOTEPHBIE TIPOrPAMMBI JUIS UCCIIEIOBAHUS
MIOJIOKEHHSI HA KOOPJMHATHON TUIOCKOCTH rpaduka
JIMHEWHON (QYHKIIMH B 3aBUCUMOCTH OT 3HAYCHUH
KOA(PHUIHMEHTOB, BXOASIINX B (OPMYILY.
Pacno3naBate nuHElHYIO (QYHKIIHIO.

Tlokazvieamsv cxemamuuecku nOn0ACEHUE HA
KOOPOUHAMHOU NIOCKOCIU 2pAPUK06 hYHKYUll 8uda y
= kx,

y =KX + b 6 3asucumocmu om snauenuil

K03 puyuenmos, exooswux 6 popmyavi. Cmpoums
epagux ynxyuu

y =| X |. Ctpouts rpaduk JTMHEWHON QYHKIIHH;
OIMCHIBATh €ro0 CBOMCTBA. Pacmo3HaBath NpsmMyro u
00paTHYIO0 TPONOPIHOHATBHBIE 3aBUCHMOCTH.

I'maBa VII. Cucrembl AByX ypaBHeHHIi ¢ AByMsl Heu3BecTHbIMU (17 4)

33. | YpaBHeHuUeE NEpBOM CTETIEHU C 1 OmnpenensTs, ABISIETCS JIM Mapa YUCesl pelieHueM
JIBYMsI HEU3BECTHBIMHU. JTAHHOT'O YPABHEHUS C IByMsl HEU3BECTHBIMY;
34. | CucteMbl ypaBHEHHIA. 3 MIPUBOAUTH IPUMEPHI PELLICHUN YPaBHEHUH C IBYMsI
35. | Crocob moacTaHOBKH. 4 HeusBecTHbIMU. CTPOUTH rpaUKu YpaBHEHUN ¢ ABYMS
36. | Cnoco0 cioxeHwus. 2 HEU3BECTHBIMHM, YKAa3aHHBIX B coiepkaHuu. Haxonuth
37. | I'papuueckwnii cnocod penieHus 5 LIEJIbIE PELICHUS CUCTEM YPABHEHUH C IBYMs
CHCTEM ypaBHEHUH. HEU3BECTHBIMU ITyTEM nepedopa. Pemars cucreMsl
Pemrenne 3axau ¢ nomouero JIBYX YpaBHEHHUH IIEPBOM CTEIIEHU C IBYMs
CUCTEM YPABHEHMH. HEU3BECTHBIMU. PelaTh TEKCTOBBIE 3a/1a4H,
O606maromuit ypoxk. 1 anredpanvdeckoi MOJIETIbI0 KOTOPBIX SIBISETCS
Konrtponbnas padora Ne7 1 YPaBHEHUE C IByMSI HEU3BECTHBIMU: NIEPEXOAUTH OT
cioBecHOU hopmynu
POBKH yCIIOBHS 33J]auyl K anre0pandeckoil Mojaenu
IIyTEM COCTABJICHHSI CUCTEMBI YPABHEHUH; PEIIATh
COCTaBJICHHYIO CUCTEMY YPaBHEHHI;
MHTEPIPETUPOBATh pe3ynbTar. KoHCTpynpoBarth
pedeBble BBICKa3bIBaHMs, SKBUBAJICHTHBIE IPYT APYTY,
C MCIIOJIb30BaHUEM aITreOpanyecKkoro u
rEOMETPUUYECKOTO SI3bIKOB. Mcronb30BaTh
(GyHKIIMOHATBHO-TpaUuecKre IpeaCTaBICHUS IS
pELIECHNS U UCCIIEOBAHNS YPABHEHUIN U CHCTEM.
I'naBa VIII. Dnementsl komOuHaTOpUKH (7 4)
38. | Pa3znuuHble KOMOMHAIIUH U3 TPEX 2 BoinonHsaTe nepedop BceX BOZMOKHBIX BAPUAHTOB IS
JJIEMEHTOB. nepecuéra 0ObEKTOB UM KOMOMHAIIUI 0OBEKTOB.
39. | Tabmuma BApHAHTOB U MPABUIIO 2 [IpumeHsTh MpaBUIO0 KOMOMHATOPHOTO YMHOXKEHHUS
IIPOU3BEICHUS. JUISL pELIeHNus 3a7a4 Ha HaXOKJCHHUE YnCiia 00bEKTOB,
40. | IToacueT BapuaHTOB C TOMOIIBIO 2 BapUAHTOB WJIM KOMOMHAIM (JuaroHanu
rpa¢os MHOT'OYTI'OJIbHUKA, PYKOIIOKATHs, YUUCIIO KOJIOB,
O6o0maromuii ypox. 1 mudpoB, maposei u 1. 1.). Iloocuumuvieams yucio
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8aPUAHMOB C NOMOUbIO 2Paghos.

IHoBTOpenue. UTOroBasi KOHTPOJIbLHAs padora (4 4)
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