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IHosicHUTEJLHAS 3aIIUCKA.

JlaHHas paboyas mporpamMma peaan3yercsi Ha OCHOBE CIEIYIOIMUX JOKYMEHTOB:

1. IlporpaMmel 0011€00pa3oBaTeNbHbBIX yupexaeHui. Anredpa. 7-9 knaccol. / mof pea. C. A. Temsikockoro. -11-e uzn. — M. «[Ipocsemenuey, 2019 r.
ABTtopckas mporpamma 1o anreope FO.H. Maxkaperues, H.I'. Munatok u nip.

2. TensikoBckuit C.A., « IIporpamMmer o0mieobpa3oBatenbHbIX yupexaeHui . Anreopa. 7-9 knace.» Uzn. «IIpocsenienney, 2019.
PaGouast mporpamma o anredpe B 9 kitacce paccuntana Ha 102 gaca, u3 pacdera 3 yaca B HEJIEIIO.
[Ipu u3ydeHnn Kypca MaTeMaTHKH Ha 0a30BOM YpPOBHE INPOJOJDKAIOTCS W IOJy4aroT Pa3BUTHE COJEpXKaTelbHbIC JMHUU: «ApumeTukan, «Anredpay,
«DJIEMEHTBI JIOTUKH, KOMOMHATOPUKH, CTATUCTHUKU U TEOPUH BEPOSTHOCTEN.

B xone ocBoeHHUs1 coep:KaHus Kypca yqyauyecs NoJy4aT BO3MOKHOCTD:

Pa3BUThH MPEACTABJICHHS O YUCJIE U POJIM BHIYUCIICHUI B YEJIOBEYECKON MPAKTUKE; CHOPMHUPOBATH MPAKTHUYECCKUE HABBIKUA BBITTOJIHCHHUS YCTHBIX,
MMAUCbMEHHBIX, MHCTPYMEHTAJIbHBIX BBIYHUCIICHUH, Pa3BUTh BHIYUCIUTEIBHYIO KYJIbTYPY;
OBJIAJIETh CUMBOJIMYECKUM SI3BIKOM areOpbl, BBIPA0OTaTh (OPMaIbHO-ONEPATUBHBIEC alreOpandeckue YMEHUS W HAYYHTbCS MPUMEHSATh MX K
pemeHmo MAaTEMATUYCCKHUX U HEMATCMAaTHYCCKHUX 3a1a4,
M3y4YUTh CBOMCTBA M IPpaUKH IEMEHTAPHBIX (PYHKITUH, HAYIUTHCS MCIOJIb30BaTh (QYHKIIMOHATBHO-TPAPUISCKHE TIPEICTABICHUS JJIsl OMMCAHUS
Y aHaJIN3a PeaTbHBIX 3aBUCUMOCTEH;
pa3BI/ITB HpOCTpaHCTBeHHBIe HpGI[CTaB.HeHI/ISI n H306paBI/ITeJIBHBIC YMeHI/ISI, OCBOUTH OCHOBHEIC (baKTBI 1 METOObI HJIaHI/IMeTpI/II/I, IIO3HAKOMUTHCA C
IIPOCTEUIIMMHU IIPOCTPAHCTBEHHBIMU TEJIAMHU U UX CBOMCTBAMU;
MOJTYYUTh TIPEJICTABIICHUS O CTAaTUCTHMYECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHUPE M O PA3NIMYHBIX CIIOCO0aX MX W3Y4YeHHs, 00 0COOCHHOCTSIX
BBIBOJIOB M IIPOTHO30B, HOCAIIIUX BEPOSITHOCTHBIN XapaKTep;
pa3BI/ITB JIOTUYCCKOC MBIIIJICHUC U peqb — YMGHI/ISI JIOTHYCCKHU O6OCHOBBIBaTI> Cy)I(,Z[GHI/ISI, HpOBOI[I/ITB HCECJIOXHBIC CUCTEMATHU3alluH, HpI/IBOI[I/ITB
MPUMEPBl U KOHTPIPUMEPHI, UCIOJIB30BaTh PA3IMYHBIC S3BIKM MATEMATHUKH (CIIOBECHBIN, CHMBOJUYCCKUN, TpadUUeCKUuil) I WIUTFOCTPALIUH,
HHTEpIIpETalUy, apryMEHTAlUA U JOKA3aTeIbLCTBA,
chopMHUPOBATh MPEACTABICHHUS 00 M3y4aeMbIX MOHATHUAX U METOJIaX KaK BAXKHEWIIMX CPEJCTBAX MAaTEMAaTHUECKOTO0 MOJEIUPOBAHUS PeaTbHBIX
MPOLECCOB U SIBICHUI.

3agaun:

® cucTeMaTH3alys CBeJICHUN O YMClIax; U3y4YeHHE HOBBIX BUOB YUCIOBBIX  BBIP@KEHUU U (HOPMYII; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB U
BBIYUCIUTENLHON KYIbTYPHl; POPMHUPOBAHUE U PACHIMPEHHE aNreOpanyeckoro anrapara;

e (hopMHpOBaHHE MAaTEMaTHUECKOTO afrmapaTa Jjsl pelieHus 3aad U3 MaTeMaTUKH, CMEXHBIX MPEAMETOB, OKPYKaIOIIeH peabHOCTH;

® [IOJy4YCHHE IIKOJIbHUKAMU KOHKPETHBIX 3HAaHMH O (QYHKIMSAX KaK BaKHEHMIIEH MareMaTWdecKod MOJeNu s OINUCAaHUS U HUCCIEIOBaHHA
Pa3HOO0pa3HBIX MPOIIECCOB;



® (hopMUpOBaHKE Y IIKOJIHHUKOB MPEACTABICHUHN O POJIM MaTeMaTUKU B Pa3BUTUH LIUBWIN3ALMU U KYJIbTYPHI;
® pa3BUTHE MPEJCTABICHUN O BEPOATHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTAX B OKPYKAIOIIEM MUPE;
® COBEpIICHCTBOBAHNE UHTEIJICKTYaJIbHBIX M PEUYEBBIX YMEHUH MyTeM 00OralleHHsl MaTeMaTHUeCKOrO S3bIKa, PA3BUTUE JIOTUYECKOTO MBIILICHUSI.

Mean
N3yuenune anreOpsl B 9 Ki1acce HAPaBICHO HA JOCTHXKEHHE CICAYIOIINX IIeTIeH:

. OBJIa/ICHHE CHCTeMOii MaTeMATH4YeCKHX 3HAHUN M YMeHMi, HeOOXOIUMBIX JUIs MPUMEHEHUS B MPAKTUYECKON NEATENTbHOCTH, U3YUEHUSI CMEKHBIX
JTUCLUTUIMH, TIPOJIOJKEHUST 00pa30BaHMS;

. pa3sBHUTHE BbHIYUCIUTEIbHBIX H (JOPMATBbHO-0NIEPATUBHBIX aJIre0panvyecKux YMeHHUi 10 YPOBHS, MO3BOJISIONIETO YBEPEHHO HUCIIOJIb30BATh UX MPU
pELICHNH 3a]1a4 MaTeMaTUKU U CMEKHBIX MTPEIMETOB;

o HHTEIeKTYaJIbHOe pa3BUTHe, (OPMHUPOBAHNE KAYECTB JIMYHOCTH, HEOOXOAUMBIX YEJIOBEKY JUIs MOJIHOLEHHOW JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MAaTE€MaTHYECKON JAEATEIbHOCTU: SICHOCTH M TOYHOCTH MBICIM, KPUTUYHOCTU MBILIUIEHUS, WHTYUIMH, JOTMYECKOI'O MBILIUICHHUS,
3JIEMEHTOB AJITOPUTMHUYECKON KYJIbTYpbI, IPOCTPAHCTBEHHBIX NMPEACTABIECHUHN, CIIOCOOHOCTH K MPEOOICHUIO TPYAHOCTEH;

. (opMupoBaHue NpeacTaBIeHMIT 00 UIESSIX U METOJIaX MAaTEeMaTUKU KaK YHUBEPCAIHHOTO SI3bIKa HAYKHU U TEXHUKH, CPEJICTBA MOJICIIUPOBAHUS SIBICHUI
U IIPOLIECCOB;

o BOCIUTAHUE KYJIbTYPhI JINYHOCTH, OTHOLIEHHS K MAaTEMaTUKE KaK K 4acTH OOIIeUeI0BeUeCKON KYyIbTYyphl, UTparoleil 0ocoOyio poiib B 0OLIECTBEHHOM
Pa3BUTHH.

OcHoBHbIE pa3BUBaIOLIHeE U BOCIMTATE/IbHbIE LeJIH

Pa3Burue:

e JSlcHOCTH M TOYHOCTH MBICIIH, KpUTHUHOCTH MBIIIICHUS, UHTYULIUH, JJOTHUYECKOTO MBIIUIEHHUS, 3IEMEHTOB aJITOPUTMHUUYECKOMN KYIbTYpPHI,
MPOCTPAHCTBEHHBIX MPEICTABICHUI, CIOCOOHOCTH K TIPEOI0JICHHUIO TPYTHOCTEH;
MaremaTruueckoil peun;
CeHcopHO#1 cdepbl; TBUTATEIIHHOW MOTOPHKH;
BHuManms; mamsTu;

e HaBbIKkOB caMO U B3aMMOITPOBEPKHU.
®opMupoOBaHUe MTPEICTaBICHNUN 00 HIESX U METOJaX MaTeMaTHKU KaK YHUBEPCAIbHOTO A3bIKa HAYKU U TEXHUKHU, CPEJCTBA MOJCIMPOBAHUS SBJICHUN U
MPOLIECCOB.
Bocnuranmue:



e KynbTyphl TUYHOCTH, OTHOIICHHS K MAaTEMATHKE KaK K 9aCTH 0OIIEUEI0BEUYECKON KYJIbTYPhl, TOHUMaHNWE 3HAYMMOCTHA MaTeMaTUKH IS
Hay4YHO-TEXHUYECKOTO TIporpecca;

e BoIIeBBIX Ka4eCTB;

o KomMMyHHKaOEIbHOCTH;

e OTBETCTBCHHOCTH.

B xone nmpenonaBanus MaTreMaTukH B 9 kinacce, paboTsl HaJ GOPMHUPOBAHUEM Y YUAIIUXCS, IEPEUUCICHHBIX B IPOrpaMMe 3HaHUHM M yMEHHH, cenyer
00paTUTh BHUMaHUE Ha TO, YTOOBI OHU OBJIAICBAIM YMEHUSIMH OO0IIe Y4eOHOTO XapaKTepa, pa3HO0Opa3HBIMHU CITOCO0aMHU JIEATEILHOCTH, PUOOPETAIIN OTIBIT:

-paboThl ¢ MaTEMATHYECKUMH MOJCIISIMU, TIPUEMaMU X TOCTPOCHUS U UCCIICIOBAHNUS;

-METOJaMU MCCJIEIOBAHUS PEAIbBHOTO MUPA, YMEHHUS ACHCTBOBATh B HECTAHJAPTHBIX CUTYyaIUAX;

-perieHus pa3HOOOPa3HBIX KIACCOB 337a4 U3 Pa3IUYHBIX Pa3elioB Kypca, B TOM YHCIE 3a/1a4, TPEOYIONUX MOUCKA TyTH U CIIOCOO0B PEIICHMS;
-MCCJIEIOBATEILCKON JEATEILHOCTH, Pa3BUTHS UJICH, MPOBEICHUS SKCIIEPUMEHTOB, 0000IIEHHUSI, TOCTAHOBKU U (DOPMYTUPOBAHUS HOBBIX 33/1a4;
-ICHOT0, TOYHOT'0, TPAMOTHOI'0 M3JI0KEHUS CBOMX MBICIIEH B YCTHOM M MMUCbMEHHOW pevu;

-MCIOJIb30BAaHUS PA3IUYHBIX A3BIKOB MAaTEMAaTUKH (CIOBECHOTO, CHMBOJIMYECKOTO, rpapuueckoro), CBOOOIHOrO Mepexo/ia ¢ OJAHOrO SI3bIKa Ha JpYroi
JUTSL WILTIOCTPALU, MHTEPIPETALNH, apTyMEHTALINH;

-IPOBEJCHMS JOKA3aTEIbHbBIX PACCYXKIECHUH, apryMEHTAllUH1, BBIABH)KEHHS THIIOTE3 U UX 0OOCHOBAHMS;
-TI0MCKa, CUCTEMAaTH3all1H, aHaJIN3a U Kiaccu(uKauu HHOOpMAIIH, UCTIONIb30BaHUS pa3HO0Opa3HbIX HH(OPMAIIMOHHBIX HCTOYHUKOB, BKJIIOUas YUeOHYIO U
CIPAaBOYHYIO JIUTEPATYPY, COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTUH.

®OPMbI OPTAHU3AIIMMA YYEBHOI'O ITPOLHECCA

[Tpu opranuzanuu yyeOHOro nporecca Oyner odecrnedera nocae10BaTeIbHOCTh U3yUeHUsl yueOHOro MaTepraia: HOBble 3HaHUS OMUPAIOTCs Ha HEJaBHO
NpoiiIeHHBIN MaTeprair;, 00eCreueHO MOATAHOE PACKPBITHE TEM C MOCIEAYIOIIEH peann3anneil; 3aKkperuieHne B MPoLecce MPaKTUKYMOB, TPEHHHIOB U
UTOTOBBIX coOeceIoBaHmil; OyIyT UCTIONIb30BaTHCS YPOKH-COPEBHOBAHUS, YPOKH KOHCYJIbTALIUU, 3a4ETHI.

®opMbI OpraHu3anu y4eOHOro npouecca:
® UHAMBHUIYaJIbHBIE;
® TIpYMIOBBIE;
¢ VHIUBUIYaJILHO-TPYIIIOBEIE;



e (pOHTAIIbHBIC;
® MPaKTUKYMBI
@®opMbI KOHTPOJIA.

OCHOBHBIMH BHJIaMH KJIACCHBIX U JIOMAITHUX MTHCbMEHHBIX Pa00T 00yJaroImuXcs BISFOTCS 00ydaronme padoThlI.
[To anrebpe B 9 kiacce MPOBOJATCS TEKYILME U OJIHA UTOTOBAs MMCbMEHHbBIE KOHTPOJIbHBIE paOOTHI, CAMOCTOSITEIbHBIE PA0OThI, KOHTPOJIb 3HAHUN B
dbopme Tecta, quarHoctuueckue padorsl o muaun Cratl pana.
Texyime KOHTPOJIbHBIE pa00OTH UMEIOT IIENBI0 IPOBEPKY YCBOSHUS M3Yy4aeMOro U MPOBEPsSEMOro MporpaMMHOro MaTepuana. Ha KOHTpoibHbIE paboThI
otrBoauTcs 1 dac. ToroBast KOHTposbHast paboTa MPOBOJUTCS B KOHIIE Y4€OHOTO TO/A.
CamocrosTenbHble pabOThI U TECTUPOBAHUE PACCUUTAHBI HAa YacTh ypoka (15-25 MuH), B 3aBUCUMOCTH OT I€JIM MPOBEACHHSI KOHTPOJIS.

OO0uey4yeOHbIe yMEHUS, HABBIKU U CIIOCOOBI 1eSITEJIbHOCTH

B xoze nu3yuenus anredpbl 00ydarmmecsi IpuoOPETarOT OIIBIT:
¢ IJIAaHUPOBAHUA U OCYIICCTBIICHUA aHFOpHTMHHGCKOﬁ ACATCIIbHOCTH, BBIITOJIHCHUSA 3aJaHHBIX U KOHCTPYHPOBAHNUA HOBBIX AJITOPUTMOB;
* pelIeHus pa3HoO0pa3HBIX KJIACCOB 3aj]ad U3 Pa3IMuHbIX Pa3/AesioB Kypca, B TOM UKCIIe 3a/1a4, TPeOYIOUINX MMOKCKa MMYTH U CIIOCOOOB pPEIICHHUS;
* HCCIICZIOBATENILCKOM NeSITEIbHOCTH, PA3BUTHS UIEH, TPOBEIACHUS HIKCIIEPUMEHTOB, 0000IIICHNS, TOCTAHOBKU M (HOPMYIMPOBAHKS HOBBIX 3a7ay;
* SICHOT'O, TOYHOT'0, TPAMOTHOT'O M3JI0KEHHS CBOUX MBICIIEH B YCTHOM M MHUCbMEHHOM pedH, NCIIOJIb30BaHUS PA3IMUHBIX S3bIKOB MAaTEMATHUKH (CIOBECHOTO,
CUMBOIIMYECKOTO, TPpahuuecKoro), CBOOOHOTO MEePEX0/1a C OJHOTO SI3bIKA HA APYTOH ISl WILTIOCTPALINH,
UHTEPIIpETAlNH, apPTyMEHTALUU U I0Ka3aTeIbCTBa;
* IPOBCACHUSA NOKA3aTCIIbHBIX paccymﬂeHHﬁ, APTYMCHTAIIUW, BBIABUKCHUSA TUIIOTE3 U UX OGOCHOB&HHH;
* IOMCKa, CUCTEMaTU3alli1, aHAJIN3a U KJIacCU(pUKAUU HHPOPMAIIH, UCIIOJIb30BAHUS Pa3HOOO0Pa3HBIX HH(POPMAILIMOHHBIX HICTOYHUKOB, BKIIIOUas y4eOHYIO
U CIIPaBOYHYIO JINTEPATYpPY, COBPEMEHHBIE HH(POPMAITMOHHBIE TEXHOJIOTHH.

TpeOoBaHMsI K YPOBHIO MOATOTOBKH Y4alllUXCH.

B pe3yabrare uzydenusi ajaredpbl BHINMYCKHUK OCHOBHOM LIKOJIbI J0JI5KEH

3HATH/MIOHUMAThH

* CYILIECTBO MOHATHS MAaTEMaTHUECKOT0 10Ka3aTeNbCTBA; MPUBOIUTH IPUMEPDI 10KA3aTEIbCTB;

* CYIIECTBO IIOHATHS aIrOPUTMA; IIPUBOIUTE IPUMEPHI AITOPUTMOB;

* KaK UCIOJIB3YIOTCSl MaTeMaTuyeckue GopMyJibl, ypaBHEHUS U HEPABEHCTBA; MPUMEPDI UX IPUMEHEHUS JJIs PEIICHUsI MaTeMaTUYECKUX U MPAKTHYECKUX
3a/1ay4;

* KaK MaTeMaTU4YEeCKH ornpezesieHHble QYHKIHUN MOTYT OMKUCHIBATh peajbHble 3aBUCUMOCTH; PUBOAUTDH IPUMEPHI TAKOT'O OMHMCAHUS;

* KaK MOTPEOHOCTU NMPAKTUKU MPUBEIN MAaTEMaTHUECKYIO0 HAyKy K HEOOXOIMMOCTH PaCIIUPEHUs MTOHATHS YHCTIa,



* BEPOATHOCTHBIN XapaKTep MHOTHX 3aKOHOMEPHOCTEH OKPY’KAIOIIETr0 MUPA; PUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;
* CMBICIT UealTU3alliY, TIO3BOJISIONIEH pelaTh 3a1a4 pealbHON JCHCTBUTEIHLHOCTH MATEMAaTUYECKUMHU METOJaMH, IPUMEPHI OMIHOOK, BO3HUKAIOIIUX MTPU
UJCANN3aLNN.

Apupmernka
yMeTh
* BBITIOJIHATH YCTHO apu(METUIECKHUE IEHCTBUS: CIOKCHHUE U BEIUMTAHUE IBY3HAYHBIX YMCEN U JCCITHYHBIX Apo0ei C IByMs 3HAKAMH, YMHOKCHHE
OJIHO3HAYHBIX YHUCEIl, apu(pMeTHYECcKue onepanuu ¢ 0ObIKHOBEHHBIMU APOOSIMHU C OJTHO3HAYHBIM 3HAMEHATENIEM U YHCIUTEIIEM;
* IEPEXOAUTH OT OJHON (hOPMBI 3aITUCH YUCEN K IPYTOM, MPEACTABIIAT AECITHUHYIO IPO0b B BUE OOBIKHOBEHHOH M B MPOCTEHIINX CITy4assX OOBIKHOBCHHYIO
B BU/JIE IECATUYHOM, MPOIIEHTH — B BUJE JpOoOU U Ap0oOb — B BUJE MPOLIEHTOB; 3aMIUCHIBATH OOJBIINE U MaJIbIE YUCIIA C UCIIOIB30BaHUEM II€JIbIX CTETeHEeH
JIECSATKH;
* BBIMIOJIHATH apuPMeTUUECKHE ACUCTBUS C PAllMOHAIBHBIMYU YHCIaMH, CPAaBHUBATh PAllMOHAIILHBIE U ICUCTBUTEIbHBIC YHCTIA; HAXOAUThH B HECIOKHBIX
ClIy4asix 3HaY€HUs CTEMEeHEN ¢ LeTbIMH MOKa3aTeNsIMU U KOPHEHN; HaXOIUTh 3HAUEHHsI YHCIOBBIX BHIPAKEHMUIA;
* OKpYIJISTH LI€JIbIe YHCIIA U IECATUUHBIE IPOOU, HAXOIUTh MPUOIHMKEHUS YUCeN ¢ HEAOCTATKOM U € U30BITKOM, BBIMOJIHATH OLEHKY YUCIOBBIX BBIPAKEHUII;
* MM0JTH30BATHCSI OCHOBHBIMU €IMHUIIAMU JJIMHBI, MACChI, BpEMEHH, CKOPOCTH, IJIOMaau, 00beMa; BhIpaXkaTh 0oJiee KPYITHbIC SAMHUIIBI Yepe3 Oosiee MeIKue U
Hao0opoT;
* pemaTh TEKCTOBBIC 33/]a4M, BKIIFOUAs 33]]a4i, CBSI3aHHBIE C OTHOIIIEHUEM U C TIPOMOPIIMOHATLHOCTHIO BETMYHMH, JPOOSIMH U TTPOLIEHTAMHU.
HUcnoab3oBaTh NpHOOPeTEHHbIE 3HAHUS U YMEHUS B IPAKTUYECKO eI TeJJbHOCTH U MOBCEIHEBHOM KU3HU JIJIA:
* PEIICHUS HECIOXKHBIX MPAKTUYECKUX PACUETHBIX 3a7a4, B TOM YHCIIE C UCIIOIh30BAaHHEM MTPU HEOOXOAUMOCTH CIIPABOYHBIX MaTEPUAIIOB, KaJbKYJIATOPA,
KOMIIBIOTEPA;
* YCTHOM NPUKUJKHA U OLEHKH pe3ysIbTaTa BEIUUCICHU; POBEPKU PE3yJbTaTa BRIYMCICHUS, C UCIIOJIb30BAHUEM Pa3IUYHBIX TPUEMOB;
* UHTEPIIPETALUU PE3YIBTATOB PEUICHUS 3a/1a4 C YYETOM OTPAHUYEHHMI, CB3aHHBIX C PEaJbHBIMU CBOMCTBAMH PACCMAaTPUBAEMBIX MPOLECCOB U SIBJICHUM.

Auredpa

yMeTh
* COCTABJIATH OYKBEHHBIC BEIPAXKEHUS M POPMYJIBI IO YCIOBUSIM 33]1a4; OCYIIECTBIISITh B BRIPAKEHUAX U (POPMYyIIax YHCIOBBIC TTOICTAHOBKH U BBITIOJIHATH
COOTBETCTBYIOIIME BbIUMCIICHHUS, OCYHIECTBIIATD MMOCTAHOBKY OJHOTO BBIPAXKEHUS B APYro€; BhIpAXXaTh U3 (POpMYI OAHY IEPEMEHHYIO Yepe3 OCTaIbHBIE;
* BBITIOJIHATH OCHOBHBIE JIEHCTBUS CO CTETIICHIMHU C [ETBIMU TTOKA3aTENISIMH, C MHOTOWICHAMH U C anreOpandecKuMU JPOOSIME; BBITIOJHATH PA3I0KCHHIE
MHOTOYJICHOB Ha MHOKUTEJIH; BBITIOIHATH TOXKICCTBEHHBIE MPE0OPa30BaHUs PAIlMOHATLHBIX BBIPAKCHHUIA,
* IPUMEHSTH CBOMCTBA apU(PMETHUECKUX KBAPATHBIX KOPHEH JIsl BBIYMCICHUS 3HAUCHUI U IPeoOpa30BaHUM YHCIOBBIX BBIPAKEHUH, COAEpKAILINX
KBaJpaTHbIC KOPHHU;
* pelaTh JIMHENHbIE, KBAJAPATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHHUSI, CBOJAIIMECA K HUM, CUCTEMBI IBYX JINHEWHBIX YPAaBHEHUU U HECITIOKHbBIE
HEJIMHEUHBIE CUCTEMBI,



* pemiath JUHEHHbIE U KBaApaTHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, * PelllaTh TEKCTOBbIE 3a7aul alIredpandeckuM METOA0M,
UHTEPIPETHPOBATH NOTYUCHHBINA PE3YyNbTaT, IPOBOJUTH OTOOP PELICHUH, UCXOs U3 (POPMYITHUPOBKY 331a4H;

* N300paKaTh YUCJIa TOYKAMH Ha KOOPJAMHATHOU MPSMOM;

* OTIpEeAETATh KOOPAUHATHI TOUKH MJIOCKOCTH, CTPOUTH TOUKHU C 33JaHHBIMU KOOPJMHATAMH; U300pakaTh MHOXKECTBO PELICHHI JIMHEHHOTO HEPaBeHCTBA,;

* pacnio3HaBaTh apu(pMeTHYECKIE U TEOMETPUUECKHE TPOTPECCUH; PEeLIaTh 3aJauu C MpUMEHEHHUEM (POpPMYJIIbl OOLIETO YjeHa U CyMMbl HECKOJIBKUX MEPBBIX
YJICHOB;

* HAXOJUTh 3HaUEHUs (PYHKIUH, 3aJaHHON (HOPMYIIOi, TaOIHIIeH, rpad)uKOM IO €€ apryMeHTY; HaXOAUTh 3HaUYe€HHE apTyMEHTa M0 3HaYEHUI0 (PYHKITUH,
3a/IaHHOM rpaUKOM U TaOJIUIICH;

* OIpeNeNsATh CBOMCTBA QYHKIIMH 110 €€ rpaduKy; MPUMEHATh rpapuuecKue MpeIcTaBIeHHs PU PEHICHUH YPaBHEHUI, CUCTEM, HEPABEHCTB;

* OMHCHIBATh CBOMCTBA M3YyYCHHBIX (DYHKIMN, CTPOUTH UX IPA(UKH.

Hcnoab3oBaTh NpruoOpeTeHHbIE 3HAHUS U YMEHHUSA B IPAKTUYECKOM AeSITeJIbHOCTH U

MOBCEIHEBHOM KM3HU JUI:

* BBITIOJIHEHUSI PACYETOB IO PopMysIam, sl COCTaBICHUS (POPMYII, BEIPAYKAIOIIUX 3aBUCMOCTH MEXY PEaIbHBIMU BEIMUYMHAMM; JIJIsl HAXOXKCHUS HYKHOU
(dbopMyITBI B CIIPAaBOYHBIX MaTepUaax;

* MOJEJIMPOBAHUS MTPAKTUUECKUX CUTYallMi U HUCCIIE0BAaHNU TOCTPOECHHBIX MOJIEJEeH ¢ UCIOIb30BaHUEM armapaTa anreOpbl;

* OMHCAaHUS 3aBUCUMOCTEN MEKAY (PU3NUECKUMHU BETMYMHAMH COOTBETCTBYIOIIMMU (hOPMYIIaMH, IPH UCCIIEJOBAHUU HECIOKHBIX MPAKTUUYECKUX CUTYAIH;
* UHTEpIpPETaUH IpaprKOB pealbHbIX 3aBUCUMOCTEN MEXy BETUUMHAMH.

DJIeMeHThI JIOTUKH, KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BEPOATHOCTEI

yMeTbh

* IPOBOJINTH HECJIOXKHBIE JOKA3aTEIbCTBA, MIOIY4aTh MPOCTEHINNE CISICTBUS U3 U3BECTHBIX MU paHee MOTYYCHHBIX YTBEPKACHUH, OLICHUBATH JIOTHYECKYIO
MPAaBUJIBHOCTh PACCYXACHHM, UCIIOIB30BaTh MPUMEPHI AJIS WILTIOCTPALIMK U KOHTPIIPUMEPHI JIJIsl ONIPOBEP)KEHUS YTBEPKICHHUI;

* U3BJIEKaTh MH(OpPMAIHIO, TPEICTABICHHYIO B Ta0/IMIAX, HA JUarpaMMmax, rpadukax; COCTaBIsATh TaOJIUIbl, CTPOUTH TUArpaMMBbl U TpaQuKy;

* pemath KOMOMHATOPHBIE 3374l TyTEM CUCTEMAaTHYECKOT0 repedopa BO3MOKHBIX BAPHAHTOB U C UCIIOJIb30BAHUEM MIPAaBHIIa YMHOXKECHHUS,

* BBIYUCIIATH CPEAHNE 3HAUCHUS PE3yIbTaTOB H3MEPEHHIA;

* HAXOJIUTh YaCTOTY COOBITHS, UCTIOB3YSI COOCTBEHHBIE HAOIIOIEHUS U TOTOBBIE CTATUCTHUECKUE JaHHBIE;

* HaXOJUTh BEPOSTHOCTH CIIy4alHBIX COOBITHUI B MPOCTEHIINX CITydasx.

Hcnoab3oBaTh NpuodpeTeHHbIE 3HAHUS U YMEHUS B MPAKTUYECKOii 1eTeJbHOCTH U MOBCeAHEBHOM KM3HM JUISL:

* BBICTPAUBAHUSI apTyMEHTAIIMH MPH 10Ka3aTeIbCTBE U B TUAJIOTE;

* pacro3HaBaHMs JIOTMYECKH HEKOPPEKTHBIX PACCYXKICHUH;

* 3aIMCH MaTeMaTUYECKUX YTBEPKACHUM, JOKa3aTEebCTB;

* aHaJM3a PeaJbHBIX YMCIOBBIX JAHHBIX, IPEJICTABICHHBIX B BUE qUarpamm, rpadukos, TaOIHIL;



* pelIeHUs MPaKTUYECKUX 3a/1a4 B MOBCEAHEBHON U MPOGEeCCHOHATBHON AeSITEILHOCTU C UCTIOIb30BaHUEM JIEHCTBUI C YMCIaMU, TPOLIEHTOB, JUIHH,
IoImaael, 00beMoB, BpeMEHHU, CKOPOCTH;
* perieHus yueOHBIX U MPaKTUYECKUX 3a/1a4, TPEOYIOIMMX CUCTEMAaTUYECKOro rnepedopa BapuaHToOB;
* CpaBHEHUS IIAHCOB HACTYIUICHUS CIYyYalHBIX COOBITHA, 711 OLIEHKH BEPOSTHOCTH CIYyYailiHOTO COOBITHSI B MPAKTUUYECKUX CUTYAIMX, COOCTaBICHUS
MOJIEH C PeAIbHON CUTYallUEeH;
* IOHMUMAaHUS CTATUCTUUYECKUX YTBEPKIACHUM.

HUcnoan3yembie popMbl, ClIOCOOBI U CPEICTBA IPOBEPKHU M OLIEHKH 00Pa30BaTeJbHBIX Pe3yJbTATOB

OneHka 3HaHUH—CUCTEMAaTUYECKHI MPOLIECC, KOTOPBIN COCTOUT B OIIPEJIEICHUH CTENIEHN COOTBETCTBUS NMEIOIMXCSl 3HAHUM, YMEHHH, HAaBBIKOB,
IpeBapUTeNbHO MIaHUpyeMbIM. [Iporiecc oneHky BKIIoUaeT B ce0sl Takue KOMIIOHEHTHI: ONpe/ieieHHe 1eei 00y4eH s ; BBIOOpP KOHTPOJIBHBIX 3aJaHHi,
IPOBEPSIONINX JOCTHKEHHUE ITUX LIEJIeH; OTMETKY WIIM APYTOd CIOCO0 BBIPAKEHHS PEe3yIbTaTOB IMIPOBEPKHU. B 3aBUCHMOCTH OT MOCTAaBICHHBIX 1ieNeil mo-
pa3HOMY CTPOUTCS Mporpamma KOHTPOJIs, TOJOUPAIOTCS pa3InyHbIe TUIIBI BOMPOCOB U 3a/1aHuil. Ho mprMeHeHne npuMepHbIX HOPM OIICHKU 3HAHUH T0JIKHO
BHECTH €IMHOO00pa3ue B OLICHKY 3HAHUM U YMEHHI yJyaluxcs U clienath ee 6onee 00beKTUBHOM. [IprMepHbIe HOPMBI IPEACTABISIIOT OCHOBY, HCXOJIS U3
KOTOpPOM, yYUTEIb OLICHUBAET 3HAHUS U YMEHHUS y4YalluXCs.

Coaepixkanue 1 00beM MaTepHaJIa, MOJIEKAILEr0 IPOBEPKE U OLIEHKE, ONPEIEIIAIOTCS IPOrpaMMOM IO MaTEMAaTHKE /111 OCHOBHOW IIKOJIbL. B
3aJlaHusl 17151 IPOBEPKU BKIIFOUAKOTCSI OCHOBHBIE, TUITMYHBIE U IPUTOM PA3JIMYHOM CIOXKHOCTH BOIPOCHI, COOTBETCTBYIOLIUE IIPOBEPSIEMOMY PA3IEILY
POTrpamMMBlI.

OcHoBHBbIMM (popMamMM MPOBEPKH 3HAHUH U YMEHUH y4AIMXCS 110 MAaTEMaTUKE B OCHOBHOM IIIKOJIE SIBJISIFOTCA OMPOC, IK3aMeH, 3a4eT,
KOHTPOJIbHAA padoTa, caMocTosiTeIbHAs padoTa, TeCTHPOBaHUe, IPOBEPOYHAas padoTa, NPOBEepPKa MMCbMEHHBIX IOMAIHUX PadoT Hapsly C
KOTOPBIMU MIPUMEHSIIOTCS U Ipyrue Gopmbl IpoBepku. [Ipy 37TOM yuUTBIBAETCS, UTO B HEKOTOPBIX CIy4asiX TOJIBKO YCTHBIM OMPOC MOKET J1aTh OoJjiee MOTHbIE
NPEICTABICHUS O 3HAHUSAX U YMEHMAX YYAILIUXCS; B TOKE BpeMsi MUCbMEHHas paboTa MO3BOJISET OLICHUTh YMEHHE yJallluXcs U3jaraTb CBOM MBICIH Ha
OyMmare; HaBbIKH IPaMOTHOTO O(OPMIICHHSI BHITTOTHAEMBIX UMU 33JaHUH.

IIpu oneHKe YCTHBIX OTBETOB U MMCbMEHHBIX Pa0OT YUUTEIb B IIEPBYIO OUYEPEIb YIUTHIBACT UMEIOIIMECS Y ydallerocs (akTH4ecKue 3HaHHUs U
YMEHUS, UX TOJHOTY, IPOYHOCTh, YMEHHE IPUMEHSTh Ha MPAKTUKE B PA3JIMYHBIX CUTyalUsAX. Pe3ynbTaT OLIEHKN 3aBUCHUT TAK)KE OT HAJIMYMS U XapakTepa
JOIYLIEHHBIX ITIOIPELIHOCTEM.

Cpenu NOrpenHoCTel BhIIECTIAIOTCS OIIMOKH, He0YeThl M MeJIKHE MOTPEelHOCTH.

[TorpemHocTs cunTaercst OIMOKOM, €CIIM OHA CBUAETEIBCTBYET O TOM, YTO YUYEHUK HE OBJIAJIEN OCHOBHBIMM 3HAHUSMH, YMEHUSAMHU U UX IPUMEHEHUEM.

K HemoueTram OTHOCSATCS MOTPEIIHOCTH, CBUJETENBCTBYIOIINE O HEJOCTATOUYHO MOJIHOM MJIM HEJJOCTaTOYHO ITPOYHOM YCBOCHUU OCHOBHBIX 3HAHUU U
YMEHHH UK 00 OTCYTCTBUU 3HAHUMN, HE CUUTAIOIIMXCS B COOTBETCTBUU C MPOrpaMMOil OCHOBHBIMU. K HezoueTaM OTHOCATCS OTPEIIHOCTH,
OOBSICHAIOIIUECS PACCETHHOCTBIO HITH HEJOCMOTPOM, HO KOTOPBIE HE MPHUBEIH K UCKAXEHUIO CMBICIIA OJYYEHHOTO YUEHUKOM 3aJaHHsI WM crioco0a ero
BbINoJIHEeHUs. ['paMMaTudeckast omulKa, JOMyIIeHHas B HATMCAHUK U3BECTHOIO yYalleMycsi MaTeMaTHUeCKOro TepMUHa, HeOpekHasi 3aruch, HEOpeKHOE
BBITNIOJIHEHHUE YEpTEkKa CUUTAIOTCS HELOUETOM.



K MeKkuM nmorpemHocTaAM OTHOCSTCS OTPEIHOCTH B YCTHOM M MMCbMEHHOM peun, HE UCKAYKAOIIHNE CMBICIIA OTBETA UJIU PELICHHUS], CITydYalHbIe
OMNUCKHU U T. 1.
Kaxxgoe 3amanue st yCTHOTO OIpoca WM MUCbMEHHON pabOoThI MPECTABIISAET TEOPETUUECKUN BOIPOC UITH 3a71auy.
OTBeT Ha BOMPOC CUUTACTCS O€3YMPEUHBIM, €CITH €T0 COIePKaHNE TOYHO COOTBETCTBYET BOIIPOCY, BKIIIOYAET BCE HEOOXOMMBIE TEOPETHUECKUE
CBeIeHMsI, 000CHOBAHHbIE 3AKIIOUEHUS U MOSICHSIOUINE TPUMEPBI, a €ro U3JI0KeHUE U 0(hOpMIICHHE OTINYAIOTCS KPAaTKOCThIO U aKKYPaTHOCTBIO.
Pemenue 3agaun cuntaeTcs 6€3ynpeyHbIM, €CITH MOJYICH BEPHBINA OTBET MPH MPABUIHLHOM XO/JI€ PEIICHHUS, BEIOpPAH COOTBETCTBYIOIIUH 3aa4e CrIoco0
pelIeHts, TPABUJILHO BBIITOJIHEHBI HEOOXOIMMbIE BHIYMCIECHUS U peoOpa3oBaHMmsl, IOCIEI0BATEILHO U aKKYpaTHO O(pOPMIIEHO pelIeHHUE.
OueHka oTBeTa y4anierocs Ipyu yCTHOM OIPOCE U OLIEHKA MUCbMEHHOW KOHTPOJIBHOM paboThl MPOBOAUTCS IO MATUOAITEHOM CUCTEME.
OuneHkKa yCTHBIX OTBETOB:
OTBeT OneHNBaeTcs OTMETKOI “5”, ecny yyamuiics:
® TIOJHOCTBIO PACKPBUI COJIEpKaHNEe MaTepuaia B 00beMe, MPeayCMOTPEHHOM NMPOrpaMMoOi U y4eOHHUKOM;
®  U3JI0KWJI MaTeprall FPaMOTHBIM S3bIKOM, TOYHO HUCIIOJIb3YSI MAaTEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, B OIIPEIEIEHHOM JIOTHYECKON
MIOCJIEI0BATEIbHOCTH;
® MPaBWIHHO BHITIOJHWI PUCYHKH, YEPTEKH, TPAPUKH, COMMYTCTBYIONINE OTBETY;
® [I0Ka3aJl yMEHUE WLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU IPUMEPAMHU, IPUMEHATh B HOBOM CUTYaIlMU MIPHU BBIMOJHEHUHU MTPAKTUYECKOTO 3a/1aHMUS;
® MPOJEMOHCTPUPOBAJT YCBOCHHE paHEe U3yYCHHBIX COMYTCTBYIOIINX BOMPOCOB, CHOPMHUPOBAHHOCTH M YCTOMYUBOCTH MCIIOJIB3YEMbIX TTPH OTBETE
YMEHUU U HaBBIKOB;
® OTBEYaJl CAaMOCTOSITENIbHO, O0€3 HAaBOALIUX BOIIPOCOB YUHUTEIIS.
OTBeT OlEHUBAaEeTCA OTMETKOM “4”,
€CJIM YJIOBJICTBOPSIET B OCHOBHOM TPEOOBAaHMIM Ha OLICHKY ‘5™, HO MPH ATOM MUMEET OJUH U3 HEJIOUYETOB:
® B M3JIOXKCHHH JIOMYIICHBI HEOOIbITNE MPOOEbl, HE NCKA3UBIIINE MATEMAaTUIECKOE COJIEPKaHUE OTBETA;
e JiomnyIIeHbI 1-2 HeoueTa MpU OCBEIIEHUH OCHOBHOT'O COJIEpKaHUsl OTBETA, UCIIPABICHHBIC MTOCIE 3aMEUYaHuUsl YUUTEIs;
e JIOMYIICHBI OIMMUOKA WK O0JIee IBYX HEAOYETOB P OCBEIICHUH BTOPOCTETICHHBIX BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO HCIIPABICHHBIE MTOCIIE
3aMEYaHUs y4UuTes.)
OTBeT OLleHHBaeTcsl 0TMETKOM “3”, ecim:
® HEIOJIHO PACKPBITO COJEpIKAHUE MaTepHala (Cofep)aHue U3JI0KEeHO (parMeHTapHO, He BCET/la IOCIIe0BaTENbHO), HO TIOKa3aHO 00I1Iee MOHUMaHUE
BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE JJIs JAJIbHEUILIETO0 YCBOEHUS IPOTPAMMBI;
® UMEJHUCh 3aTPYAHECHHUS WM TOMYIICHbI OIINOKHU B ONpeIeICHUH MOHATHH, UCIIOJIb30BAHUN MAaTEMaTHUYECKON TEPMUHOJIOTHH, YEPTEkKaX, BHIKIIAIKaX,
VCIIPABJIEHHBIE I10CJIE HECKOIBKUX HABOASIIMX BOIIPOCOB YUHUTEIIS;
® YYCHHK HE CIIPABWICS C IPUMEHEHHUEM TEOPUH B HOBOU CUTYAIIMH MPU BBIOJIHEHUU MPAKTHYECKOTO 3aaHMsI, HO BBIIIOJHUI 0053aTebHOE 3aJaHue.
OTBeT OLleHHBaeTCcsl 0TMETKOM “2”, ecim:



® HE PAacKpBITO coJiep:KaHne y4eOHOro MaTepuana;
e 00OHapy)XECHO HE3HAHHE WJIK HE IOHUMAHNUE YUCHHUKOM OOJIBbIIEH MM HanOoJiee BAXKHON YacTH Y4eOHOTO MaTepuarna;
® JIOMYIICHBI OIIUOKHU B ONPEIETICHUH MOHATHUS, IPU UCIOIb30BaHUN MaTeMaTHYECKOW TEPMUHOJIOTHH, B PUCYHKAX, UepTekKaxX WU rpadukax, B
BBIKJIa/IKaX, KOTOPbIE HE UCIIPABJICHBI MOCIE HECKOIbKUX HABOSAIIUX BOIIPOCOB YUUTEIS.
OueHnnBaHue NMCbMEHHBIX PaldoT:
[Tpu mpoBepke MUCbMEHHBIX PadOT MO MaTEMaTUKE CIEAYeT pa3audaTh TpyObie U HETpyOble OMUOKH.
K rpy0nsimM ommbékam oTHOCSTCS:
-BBIYUCIIUTEIbHBIC OIIMOKHU B IpUMEpax U 3a7adax;
-OIIMOKY Ha HE3HAHUE MOPSIKA BHIMOIHEHHS apu(METHUECKUX ACHCTBHIA;
-HETIPaBUJILHOE PEIICHUE 3a/1a41 (TIPOITYCK JACHCTBHMA, HEMPaBUIIbHBINA BEIOOP EHCTBHIA, JIMIIIHEE ICHCTBHE);
-HEJIOBEJICHHE 10 KOHIIA PEIICHUs 3aa4H UIH IPUMEPa;
-HEBBITNIOJIHEHHOE 3aJ[aHHE.
K HerpyObIM ommdKkam OTHOCATCS:
-HepalMOHAaJIbHbIE TPHUEMbl BEIUNCIICHHUIA;
- HeTIpaBWJIbHAsI TIOCTAHOBKA BOIPOCA K JCHCTBUIO MPU PEILICHUH 3a7a4u;
-HEBEpHO cPOPMYIUPOBAHHBII OTBET 3a7a4u;
-HETIPaBUJIbHOE CIUCHIBAHUE TAaHHBIX YHCEN, 3HAKOB,;
-HEJIOBEJICHHE /10 KOHLIA TPEOOpa3OBaHHIA.
[Ipu onleHKe MUCHMEHHBIX PAa0OT CTABATCS CIEAYIOIINE OTMETKH:
“§”- ecnu 3a/1a4M pelIeHbI 0e3 OmuooK;
“4”- ecnu nomyeHsl 1-2 HerpyOble omnoKy;
“3”- ecnu gomymieHsl 1 rpyoas u 3-4 HerpyObie ommoOKy;
“2”- He3HaHHE OCHOBHOTO MTPOrPaMMHOT0 MaTepuaa WK OTKa3 OT BHIMOJIHEHUS YI€OHBIX 00s3aHHOCTEH.
OueHnBaHue TeCTOBbIX PadoT:
“5”- ecniu HaOpaHo oT 8110100% OT MakcHMMaTbHO BO3MOXKHOTO 0asia;
“4”- ot 61110 80%;
“3”- o1 51 no 60%;
“2”- 110 50%.

®opmupoBanne YY/I:
PeryasituBubie YY/I:



— onpeodensamy LIETb NEATEILHOCTH Ha YPOKE C TIOMOIIBIO YUUTEIS U CAMOCTOSITENLHO;
— YYUTBHCS COBMECTHO C yUUTEJIEM OOHAPYKUBATh U (hopMYIUpOsams yueonyo npooiemy;,
— YUUTBCA NIaHUposams YIeOHYIO 1eITeIbHOCTh Ha YPOKE;
— 8bICKA3bI6AMb CBOIO BEPCUIO, IIBITATHCS MpeIaraTh crnocol e€ mpoBepkH (Ha OCHOBE MPOAYKTUBHBIX 3a/laHUN B yUEeOHHKE);
— paboTas Mo NpeUIOKEHHOMY TIJIAHY, UCHOIb308aMb HEOOXOIUMBIE Cpe/ICTBA (YIeOHUK, KOMIBIOTEP U HHCTPYMEHTHI);
— onpedensamp yCIEIIHOCTD BBIMOJIHEHHS CBOETO 3aJaHHsI B IUAJIOTE C YUUTEIIEM.
CpenctBoM GOpMUPOBAHUS PETYIATUBHBIX JEHCTBUI CITy>KaT TEXHOJIOTHS ITPOOJIEMHOTO JHAajora Ha dTare U3y4eHHs] HOBOTO MaTepuaia U TeXHOJIOTHS
OIICHUBAHUS 00pa30BaTEIbHBIX JOCTHKEHUN (y4eOHBIX YCTIEXOB).
ITo3naBaTeabnblie YY /I:

— OpPHUEHTHPOBATHCA B CBOEH cucTeMe 3HAaHUMN: NOHUMAMb, YTO HY>KHA JIONOJHUTENbHAsA nH(OpMalnsa (3HaHUs) 171 petleHus yueOHOM 3a1auul B OJUH
iar;
— Oenamu NIPEIBAPUTEIBHBIA 0mMOO0p UCTOYHUKOB HH(POPMALIUH TS peIlieHUs yueOHOH 3a/1a4H;
— 100BIBaTh HOBBIE 3HAHUS: HAXOOUMb HEOOXOIMMYI0 HH(POPMAITUIO, KaK B YIeOHUKE, TaK U B MPEJIOKEHHBIX YUUTEIIEM CIIOBAPSX, CIPABOYHUKAX U
MHTEpHET-pecypcax;
— 100BIBaTh HOBBIC 3HAHUS: U361eKamb WHPOPMAIIUIO, PEJCTABICHHYIO B pPa3HBIX popMax (TEKCT, TabJuIa, cXemMa, HILTIOCTPAIUs U Ip.);
nepepabdaTbIBaTh MOTYYEHHYIO HH(DOPMAITUIO. Habt00ams U 0elamb CaMOCTOSATEIbHBIE 8b1600b1. CpefcTBOM (OPMHUPOBAHUS TO3HABATEIBHBIX JEHCTBUN
CIY’)KUT Y4eOHBII MaTepua 1 3aaHus ydeOHIKa, 00eCIIeunBaIOIINe ePBYIO JUHUIO PA3BUTHS - yMEHHE OOBSCHITDH MUD.

KommynukaruBubie YY/I:
JIOHOCUTB CBOIO TIO3HIIMIO J0 APYTHX: 0hopmisimb CBOIO MBICIH B YCTHON M MUCHbMEHHOM peud (Ha ypOBHE MPEIOKEHUS HIIM HEOOJIBIIOTO TEKCTA);
— CIIyIIaTh # TIOHUMATh peub Opyeux,
BBIPA3UTEIBLHO YUmMams U nepeckasvléams TEKCT;
— eécmynams B Oecely Ha YPOKE U B KHU3HU;
COBMECTHO 00208apusamscsi O IpaBUIax OOIIEHUS U TIOBEIEHUS B IIKOJIE U CIIEI0BATh UM;
YUUTBCS 86INOIHAMb PA3IUYHBIE POJIH B Ipynne (Juaepa, UCTIONTHUTENS, KPUTHKA).
CpenctBoM GhopMHUPOBAHHS KOMMYHUKATUBHBIX JCHCTBUN CITY)KAT TEXHOJOTHS MPOOJIEMHOT0 auaiora (moOyKIatoIui | MTOBOASIINN TUAaJIor),
TEXHOJIOTHUS TIPOAYKTUBHOTO YTEHUS U OPTaHU3amus paboThl B MAIBIX TPYIIaX.

JINYHOCTHBIE JOCTHKEHUS Yuyamuxcs

HUCIIOJIBb30BAaTh HpI/IO6peT€HHBIe 3HAHUA U YMCHUS B HpaKTquCKOﬁ ACATCIIbHOCTH U HOBCCHHGBHOﬁ KHU3HU OJI:
-MOACIIUPOBAHUS MTPAKTUICCKUX CI/ITyaI_II/Iﬁ " UCCIICAOBAaHUA ITOCTPOCHHBIX MOI[CHCﬁ C UCITIOJIb30BAHUCM allriapara aJ'II‘66pBI
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-OMMKMCAaHMS 3aBUCUMOCTEH MEXTy GU3HUYECKUMHU BETHIYMHAMHU COOTBETCTBYIOITUMHU (hOPMYIaMU TIPH MCCIICIOBAHUN HECIIOKHBIX TIPAKTHICCKUX
CUTYaLHil;
-MHTEpIpEeTany rpad)uKOB peaTbHBIX 3aBUCUMOCTEN MEXK Ty BETUINHAMHU.

(opMHpOBaHUE OTBETCTBEHHOT'O OTHOIICHHS K YUEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH 00YUaIOMIKXCs K CaMOPa3BUTHIO M caMO0Opa30BaHUIO HA OCHOBE
MOTHBAIIUH K OOYUYCHHIO ¥ TIO3HAHHUIO, BRIOOPY MalIbHEHIIIEr0 00pa3oBaHus Ha Oa3e OPUEHTHUPOBKHU B MUPE Mpodeccrii U MPoPeCCHOHATBHBIX
NPEANOYTEHUH, 0CO3HAHHOMY ITOCTPOCHHIO UHIAMBUIYaTbHON 00pa30BaTeIbHON TPACKTOPUHU C YUETOM YCTOWYHMBBIX [TO3HABATEIBHBIX HHTEPECOB
(opMHpOBaHUE LIETOCTHOIO MUPOBO33PEHUS], COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKH M OOLIIECTBEHHON NPAKTUKU
(opMHpOBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUHU U COTPYAHUUYECTBE CO CBEPCTHUKAMM, CTAPIIUMHU M MIIAJIIMMHU B 00pa30BaTeIbHOM,
0O0IIECTBEHHO MOJIE3HOH, yueOHO-UCCIIE0BATENIBCKOM, TBOPUECKOH U APYTrUX BUAAX EATEIbHOCTH

YMEHHE CHO, TOUHO, TPAMOTHO M3JIaraTb CBOM MBICJIM B YCTHON U MMCbMEHHON pPEUYH, IOHUMATh CMbICII IOCTABJIEHHON 3a/1a4M, BHICTPAauBaTh
apryMeHTaluIo, IPUBOUTE IPUMEPBI U KOHTPIIPUMEPHI

KPUTUYHOCTb MBIIUIEHUS, YMEHHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTINYATh TUIIOTE3Y OT (haKTa

KPEaTUBHOCTb MBIIUICHHS, THULIUATHBY, HAXOYUBOCTb, aKTUBHOCTb IIPH PELIEHUH AJIreOpandecKux 3aaad

YMEHHUE KOHTPOJIMPOBATh MPOLIECC U PE3YNIbTAT YUeOHON MaTeMaTUUECKON AEATEIbHOCTH

CHOCOOHOCTh K 3MOIIMOHAJILHOMY BOCIIPUSITHIO MaTEMATUYECKUX 00BEKTOB, 33/1a4, PEIICHUH, pacCyKaeHUI

CoaepkaHue NpOrpamMmbl.

Oo0s13aTe/IbHBIIE MUHUMYM CO/IepP:KaHHUs 00pa30BaTe/IbHOM 00J1aCTH MaTeMaTHKA.
e JleiicTBUs ¢ OOBIKHOBEHHBIMU U ICCATUIHBIMU APOOSIMHU.
e OopMyJIbl COKPAILIEHHOTO YMHOKEHUSI.
e Toxx1ecTBEHHBIEC TPEOOPa30BaHUS ANTeOPANIECKUX BBIPAKEHU.
¢ CTerneHb ¢ HaTypaJbHBIM ITOKa3aTeleM.
e JIuHEliHbIE ypaBHEHUS M HEPABEHCTBA C OJJHOM MTEPEMEHHOIA.
e KBajipaTHbie ypaBHEHUS.

TpedoBanus kK MaTeMaTH4YeCKOIl MOATOTOBKeE

Yposenwv ooazamenvnoii noocomosxu odyuarouiezocs

YMeTh BBINONHSITH JEHCTBHUS C OOBIKHOBEHHBIMH U JCCITHYHBIMH JPOOSIMH.
YMeTh BBINONHATH TOXKIECTBEHHbIE TPE0Opa30BaHus alredpandeckux BhIPAKEHUH.
3HaTh HOPMYIIBI COKPAIICHHOTO YMHOKCHHSI.
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YMeTb pemars JIMHEWHbIC YPaBHEHUS 1 HEPABEHCTBA U UX CUCTEMBI.
VYMeTh pemiath KBaJpaTHbIE YPABHEHUS.

Yposenv o6a3amenvnoit noozomoexku évinycKHuKa
e Halinure 3HaueHUE BBIPAXKECHUS:

28T 13 5)2115:14,1-2,80,125:
8 15 20 50

e VipocTuts Belpakenue: 4c(c—2)—(c—4)%;
e Penute ypasHenue: 2x” +6x—4=0;

e Pemmure HepaBeHncTBo: 18 —-3(1—x) < x+2.

YPOGBHb 6O3MONCHOU NOO2OMOBKU 6bINYCKHUKA

e Haiinure 3HaueHue Beipakenus: 0,364 : 215 + % :0,125+2,5-0,8;
e YIIPOCTUTE BBIPAXKEHUE! b ( 2ab - b j
" a’-2ab \a’—4b> a+2b)
e Pemnte ypaBHenue: 3x° +x—4=0;
6x—-15y =12,

e Pertiute cucreMm ABHEHUU:
y P 4x—9y=10.

KBagparuunas pyHkums.
Oynkuus. O6nacTh onpeaenaeHus U 001acTb 3HadeHuit pyHkuuu. CBolicTBa (PyHKIHI.
KBanparublii TpexusieH u ero KopHu. Paznoskenue KBaJpaTHOTo TpexuieHa Ha MHOKUTEIH.
Kanparnunas ¢pynkuus u ee rpaguk. @ynkuus y = X. Kopens n-oif crenenu.
B pe3ynivmame uzyuenusn 0annoii memot 00y4aOuwuiica 001)4cen
3HamMb/NOHUMAMb: ONIPECTICHUE KBaJPaTHOTO TpeXuwieHa, HOpMYyITUPOBKY TEOPEMBI O Pa3IOKEHUH Ha MHOKUTENIM KBAJAPATHOTO TPeXWieHa; ONpeaeIeHue
CTerneHHON (YHKIUHU C HaTypaJIbHBIM MOKa3aTelIeM; CBOICTBA CTENIEHHON (PYHKIIMU C YETHBIM U HEYETHBIM MOKa3aTelieM; OlpeesieHue KOPHS -0l CTeeHH
C palMoOHAILHBIM TIOKa3aTeIeM;
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YMemb: BBIIEIATH KBaJpaT ABY4ICHA U3 KBaJPAaTHOI'O TPEXUWIEHA; PAaCKIaAbIBaTh TPEXWIEH HA MHOXKHTEIH, €CIIU €CTh KOPHHU; CXEMAaTH4YECKH N300pakaTh
rpaduk QYHKIHUU y=X MPH Pa3IMYHBIX I1 ¥ OMHUCHIBATh CBOMCTBA; BBIYUCIATH 3HAUYCHHE KOPHS M-01 CTENEHH; YIPOIIATh BBIPAKEHHSI CO CTETICHAMHU.

Hcnonvzosamsv npuodpemennvle 3HAHUA U YMEHUSA 6 NPAKMUYECKOU 0esAmebHOCHMU U NOBCEOHEBHOI HCU3HU JUTA: YTeHUS rpaduKoB QYHKIMMA, peleHus
HECJIOKHBIX aNreOpandecKux 3aaay.

Yposenv ooa3amenvnoit noozomoexku evinycKkHuKa

e Haiinure 3Hauenue GyHKIMN y = x° —6x+4 mpu x =-5, x =0.
e ITocTpoiite rpaduk GpyHknun y = x” —6x +5.

e Pa3nokuTe KBaJpaTHBIHA TpexwieH 2x° +5x—3 Ha MHOXHTEIH.

YPOGeHb GO3MOIICHOU NOOZOMOBKIU 6bINYCKHUKAQ

e [locTpoiite rpaduk QyHKIHH:
a)y=x2—3|x|+2; 0) y=‘x2—6x+5‘.

e Haiinute p u ¢, ecu mapabona y = x° + px +¢ HepecekaeT och abCImee

B TOYKax x=2 U x=3.

e [Ipy KaKoM 3HAYeHUU p BhIpaxkeHHe 2px° —2x—2p—3 CTAHOBHUTCS
KBaJPAaTHBIM TPEXUICHOM, OJTHUM U3 KOPHEH KOTOPOTO SBISIETCS YUCIIO HYIIb?

Haiinure BTOpoil KOpEHB.

YV
KoMMmyHukaTuBHbBIC:
Cnymare ¥ cablIaTh APYT Apyra; IpeACTaBIsaTh KOHKPETHOE COJEpKaHUE U cOOOIAaTh €ro B MMCbMEHHON U YCTHOM (hopme.
PerynsaTuBHblie:
[TprHUMAaTh NO3HABATENBHYIO LI€Mb, COXPAHATH €€ IPU BBIOJHEHUN YUEOHBIX IEHCTBUMN, PEeryJInpoBaTh BECh NPOIECC UX BBITOJHEHHS U YETKO BBIIOIHATh
TpeOOBaHUS MO3HABATENFHON 3a0a4H.
ITo3naBarenbHbIE:
BbIBOANTE ci1€CTBUS U3 HMEIOLMXCS B YCIIOBUU 3a]auil JAHHBIX; YCTAHABINBATH IPUUYNHHO-CJIEICTBEHHBIE CBSI3U.
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YpaBHeHHUS M HEPABEHCTBA ¢ OJJHOM MEepPEeMEeHHOM.
Ilenoe ypaBHeHue U ero kKopHU. JIpoOHBIC palmoHAIbHBIC ypaBHEHUS. PellieHne HepaBeHCTB BTOPOM CTETICHH ¢ OHOM IepeMeHHol Peenne HepaBeHCTB
METOJIOM HHTEPBAJIOB.
B pe3yrvmame uzyuenusn 0annoii memot 00y4aOuiuiica 00134cen
3HamMb/NOHUMAMb: TIOHATUS 1IETIOT0 PALMOHAIBHOTO YPAaBHEHHST; CIOCOOBI Pa3ioKeHUs
MHOTOYJICHa Ha MHOKUTENH; ONpeeieHne OMKBapaTHOT0, IPOOHO-PALIMOHAIIBHOTO YpaBHEHU; allTOPUTM PEIICHUS JPOOHO-PallMOHAIBHBIX YPaBHEHU;
OTIpeieIeHNe HEPaBEHCTBA 2-0l CTENEHH ¢ OJJHON MEepeMEHHOM; rpaduuecKuii criocod pereHust HEPaBeHCTB (AITOPUTM); METO HHTEPBAJIOB,;
yMembp: ONpPENeNITh BUIbl YPaBHEHHUI; BIaJIeTh pa3IMUYHBIMU CIIOCO0AMU Pa3JIOKEHHUSI MHOTOWIEHA HA MHOXKUTENH; IPUMEHSTh QJITOPUTM pELICHUs JPOOHO-
palnMoHaNbHBIX YPAaBHEHHUH Ul UX PELICHHUS; OTIPEeNATh HEpaBEHCTBA 2-01 CTEIIEHU C OHOM MEePEMEHHOM; MPUMEHATh TpapuuecKuil crocod s ux
peuIeHus; IPUMEHATh METOJ HUHTEPBAJIOB.
Hcnonvzoeamsv npuodpemennvle 3HAHUA U YMEHUS 6 NPAKMUYECKOU 0esAmeNbHOCMU U NOECEOHEEHOIL JHCU3HU JUIS: PELLICHUS LENbIX PallMOHAIbHBIX,
OMKBaPATHBIX, TPOOHO-PAIIMOHATBLHBIX YPaBHEHUH.

Yposenwv o0a3amenvnoit noocomoexu évinycknuxa

1
e Pemite ypaBHeHue — + 2 =1
X x4+

e Pemmte HepaBeHCTBO 2x° +5x—3> 0;

e Pemnre HepaBeHcTBo (2x—3)(x+4)<0.

Ypoeeub GO3MOIICHOU NOOZOMOBKU 6bINYCKHUKA

X 4x 1 Tx+6

e Periure ypaBHEHUE: - =1-— ;
x+1 x+2 X" +3x+2

2 8
e Haiiyure pellieHns HepaBeHCTBA X~ —Sx —5 <0, mpuHaAIexKaIIMe MPOMEKYTKY

44

24+9x—5x"
e Periire HEpaBEeHCTBO: >

3x*=2x—-1
2% |
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KomMMmyHukaTuBHbBIE:
CrnymaTh ¥ CIBIIIATh APYT APYyra; MPEACTaBIATh KOHKPETHOE COJIep:KaHre U COOOIIaTh €ro B MUCHMEHHOM U YCTHOH (opme.
PeryasitTuBHbI€:
[IpuHUMAaTH MO3HABATENBHYIO 11€]1h, COXPAHATh €€ MPH BBHIMOJHEHUN YYEOHBIX NEHCTBUI, PETyINPOBATh BECh MPOIIECC UX BHITIOTHEHHS W YETKO BBITOIHATh
TpeOOoBaHUS MO3HABATEIBHOM 3a/1a4H.
ITo3HaBaTe/IbHBIC:
BBIBOOUTE CleICTBUS U3 UMEIOIIMXCA B YCIOBUH 33J]a4M TaHHBIX; YCTaHABINBATh NPUUYUHHO-CIIEICTBEHHBIE CBSI3U.

YpaBHeHHsSI U HEPABEHCTBA € ABYMS IlepeMEHHbIMH.
VYpaBHeHUs ¢ ABYMS NEpeMEHHBIMU U ero rpaduk. ['paduueckuii cnocod pemieHust CUCTeM ypaBHEHMU. PemieHue cucreM ypaBHEHUI BTOPOM CTeNeHH.
Pemienue 3aad ¢ mOMOIIBIO CUCTEM ypaBHEHHM BTOpoii cteneHu. HepaBeHcTBa ¢ AByMs nepeMeHHbIMH. CHUCTEMbI HEPABEHCTB C ABYMS MIEPEMEHHBIMH.
B pezynomame usyuenusn 0annou memvl 00y4aouiuiica 001:4cen
3HamMv/NOHUMamy: OTPECIICHNE PEUIeHNs] YpaBHEHHs C JBYMs MEPEMEHHBIMU; ONpejesieHue rpauka ypaBHEHHUS C IBYMs MEPEMEHHBIMU; YTO 3HAYUT
pElINTh CUCTEMY YpaBHEHMH BTOpPOH CTENEHM, (AITOPUTM pELICHHS); ONpPEAEICHUE PELIECHUS HEPABEHCTB C JIBYMS NEPEMEHHBIMU; PELIEHHE CUCTEMBbI
HEpaBEHCTBA C JBYMsI [IEPEMEHHBIMU;
yMeTh: IpadU4ecKkd peliaTh CUCTEMbl YPaBHEHUH; MPUMEHATh CIIOCOO MOJCTAHOBKHU; PEIIaTh 3a/aud C MOMOIIBIO CUCTEM YPaBHEHUH BTOpPOH CTENeHH;
rpaduyecKy WLTIOCTPUPOBATH MHOXKECTBA PEIICHUI HEKOTOPBIX CHCTEM HEPABEHCTB C JABYMsI IEPEMEHHBIMU U UX CUCTEM.
Hcnonb3oBaTh npuoOpeTeHHbIE 3HAHUA M YMEHHUS B IPAKTHYECKOM eI TeIbHOCTH H
MOBCEHEBHOM KM3HHU JUUIS: PEIICHNS YPAaBHEHU, CHCTEM YPaBHEHUN U CHUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMU.
Yposenwv o0a3amenvnoit noocomoexu évinycknuxa
. [ X+ =10,

e Pemure cucremy ypaBHEHUM 5

x—y=2

e 3anaua. /Isoe pabounx usroroBuiu 74 neranu. [lepBoiit pabotan 74, a BTOpoi -8 4.
N3BecTHO, 4TO MEpBBId pabOUYMil M3TOTOBISUT B Yac Ha 2 JETalu OOJIbIIe BTOPOTO.

CKOJIBKO JeTayieid B 4ac M3TOTOBIIST KaXKIbIH paboumii?

YPOGeHb 6O3MOIICHOU NOOZOMOBKU 6bINYCKHUKAQ
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L[ xX* 48y =12xy,
e Pemure cucreMy ypaBHEHUI
X+2y=06;
e 3amayva. [Toe3x mporrea MUMO HETIOJIBMYKHO CTOSIIIIETOHA IIaTGOpMe YeTTOBeKa
3a 6¢, a Mmumo 1uiatdopmbl umHOW 150M 32 15c¢. Haliti ckopocTh ABMKEHUS

moesga u €ro AJuHy.

x—2y+2<0,
o [Ipu Kakux 3HaUEHHUAX k CHCTeMa HEpaBeHCTB <y —22>0,
y—hkx>0
3a7aeT Ha KOOPJUHATHOHN MIIOCKOCTH TPEYTOIbHUK.
YV
KoMMyHuKaTHBHBIE:

[IpencraBnsaTh KOHKPETHOE COJIEP’KAaHUE U COOOIIATh €ro B MUCHbMEHHOM U YCTHOHM (opme;
YMeThb (Mu pa3BUBaATh CIIOCOOHOCTH) C MIOMOIIIBIO BOIIPOCOB JOOBIBATH HEJOCTAIOITYIO HHMOPMAIIHIO.
PerynsiTuBHblie:

CraButh yueOHYIO0 3a/1a4y Ha OCHOBE COOTHECEHHUS TOT0, YTO YK€ U3BECTHO, YCBOCHO, M TOT0, YTO €IIE HEU3BECTHO; CAMOCTOSITENIbHO (JOPMYINPOBAThH

HOSH&B&TCJ’IBHYIO IcJab N CTpOI/ITB ,Z[GI>'ICTBI/I$I B COOTBCTCTBHUU C Heﬁ.
ITo3uaBaTeabHBIE:
[IpoBoauTH aHATU3 CIOCOOOB pEIIeHUs 3aa9

Apudmernyeckass 1 reoOMeTPUYECKAsi MPOrPeCcCU.

[ocnenoBarensHocT. Onpenenenue apupmernyeckon nporpeccu. @opmyrna n-ro wieHa apudgmerndeckoii nporpeccun. OnpeneneHne reoMeTpudeckon
nporpeccuu. @opmyiia M-ro 4ieHa reoMeTpuIecKom rnporpeccuu. @opmyiia CyMMbI EPBBIX T YIIEHOB T€OMETPUUYECKON

IIPOIPECCHUH.
B pezynivmame uzyuenusn 0annoii memot 00y4aOuuiica 00134cen 3Hamb/NOHUMAMDb:

MOHSITHE TTOCIIEA0BATEIHLHOCTH; CMBICT MIOHSTHUS «II-i» WICH MOCIEA0BATEILHOCTH; ONpeAelieHue apu(hMETHISCKON U TEOMETPUUIECKON MPOTPECCUIL;
orpeziesieHue pa3HOCTH apu(METHUECKON MPOrPeCcCU 1 3HAMEeHATeNsl TeOMETPUUYECKOM rmporpeccuit; GOpMyIIbl -Io WieHa U CYMMBI I1 — YICHOB

apuMEeTHIECKON 1 TeOMETPHUECKOMN
MIPOTPECCH; XapaKTEPUCTHKA CBONCTBA apu(hMETUUECKON U TEOMETPUUECKON MTPOTPECCUT;
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yYMeTbh: HCII0JIb30BaTh HHJEKCHOE 0003HaYEHUE; MPUMEHATH (POPMYJIBI [1-T'0 WiIEHA U CyMMbI II-4JI€HOB apu(METHUECKON U T€OMETPUUYECKON Mporpeccuit ams

BBITIOJIHEHUS YIIPAXKHEHUH.
Hcnonb3oBaTh npuodpeTeHHbIE 3HAHUSA M YMEHHUS B IPAKTUYECKOIl 1esiTeIbHOCTH M MOBCEJHEBHOM KM3HM: IS PEILICHUs 3a/au.

YPOBBHb 00:a3amMebHOI NO020MOBKU 6bINYCKHUKA
o SIBysieTcst M MaHHAsI YKCIIOBAs MOCICAOBATEIBHOCTD apU(PMETHICCKON
nporpeccueii: a)—5;-3;—1; 1;....; 6) 25;15;10;...; 8) 3; 6;12;...7
o SIBysieTcs JIM TaHHAS YUCIIOBAs MOCIICIOBATEIBHOCTh T€OMETPHUCCKOM

mporpeccueit: a)-—>5; 5;-5; 5;....; 6) 25;5; %;...; 8) 3; 6;12;...7

e Haiiure cymMMy IIecTH NEPBBIX YICHOB
a) apu(h)METHUECKON IIpOrpeccuH, ecnu a, =5, d =4;

. 1
6)TeOMETPUUYECKOH mporpeccud, eciu b, =1, g = ~3

Ypoeeub 6O3MOIICHOU NOOZOMOBKIU 6bINYCKHUKAQ

o [Ipu KakuX n 4ieHbl apupMmerndecko nporpeccuu 15,13, 11, ...

OTpHIIATEIbHBI?
e ApupmMernueckas mporpeccus 3amaHa Gpopmynoit a, =3n+5.

Haiinure S, .
e HaiinuTe maThIM U MEepBbI YJIEeHBl T€OMETPUYECKON mporpeccuu,

eciu b, =5, by =20.
e Peruts ypaBHenue 1+ x+ x> +x° +...=1,5, ecmm 0 < x < 1.

YV
KoMMmyHukaTuBHbBIC:

OOMeHUBaThCSI MHEHUSMH, IIOHUMATh MMO3HUIINIO TAPTHEPA, B TOM YHCIIC U OTJIMYHYIO OT CBOEH; 3a71aBaTh BOIIPOCHI, CIIYIIIATh U OTBEYATh HA BOMPOCHI IPYTHX,

dbopMynupoBaTh COOCTBEHHBIE MBICIH, BBICKA3bIBATh K 0OOCHOBBIBATH CBOIO TOUYKY 3PEHUSI.
PeryasitTuBHbIe:

[MnanupoBaTh (B COTPYAHUUYECTBE C YIUTEIEM U OJHOKIACCHUKAMU HIIM CAMOCTOSITENILHO) HEOOXOIUMBIE JICHCTBHS, ONIEpallii, IeHCTBOBATH 110 TUIAHY;
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CaMOCTOSITEIIbHO TIJIAHUPOBATh HEOOXOIMMBIE ICHCTBUS, OTICPAIIHH.
Ilo3HaBaTebLHBIE:
AHaM3UPOBaTh YCIOBHS U TpeOOBaHUS 3a7a4M; MPOBOJINTH aHAJIU3 CIIOCOOOB PEIICHUS 3a/1a4l C TOUKH 3PEHUS UX pallMOHAIN3alUA U SKOHOMUYHOCTH.

JJleMeHThl KOMOMHATOPUKHN U TEOPUM BEPOSATHOCTH.
[Tpumeps! komOuHaTOpHBIX 3a1a4. [lepecranoBku. Pasmenienus. Coueranusa. OTHOCUTENbHAS YacTOTa CIy4alHOro coObITHs. BeposTHOCTD
PaBHOBO3MOKHBIX COOBITHI.
B pesynomame usyuenusn 0annoil memot 00yHaowuiica 0014CeH 3HAMb/NOHUMAMD:
KOMOMHATOPHOE NPaBUJIO YMHOKEHUS; OIIPEIeNICHIE IEPECTAaHOBOK,
pa3MelleHni, cCoueTanuil; MOHATHA OTHOILIECHHUH YaCTOThI U BEPOSITHOCTH CIIy4aitHOTO COOBITHSL; (POPMYIIBI IS TIOJICUeTa UX YUCIIA; TIOHATHS «CIy4yaiHoe
COOBITHEY, «KOTHOCUTEIIbHAS YAaCTOTa», «BEPOSITHOCTh CIIy4allHOTO COOBITUSY;
YMemp: PazINyuaTh MOHATUS «Pa3MEIICHHE» U «COUYETaHHs»; ONPEAEIIATh O KAKOM BHJIe KOMOMHALMI HIET peub B 33/1a4ax; pellaTh 3a1a4H, B KOTOPbIX
TpeOyeTCsl COCTABIATh T€ WM MHbIE KOMOMHAIMK 3JIEMEHTOB U MOJCYUTATh UX YUCIIO; BEIUUCIIATE BEPOSITHOCTD CIIy4alfHOIO COOBITHS NMPH KJIACCHUYECKOM
MIOAXOJE.
Hcnonvzoeamv npuobpemennvle 3HAHUA U YMEHUA 6 NPAKIMUYECKOU 0esAmMeTbHOCU U HO6CEOHEEH O HCU3HU TS PEIIeHUs] KOMOMHATOPHBIX 3a1ad.
Yposenv ooa3amenvnoii noozomoexku ¢vinycknuka

CKOJIBKMMH cI0OcO0aMHU MOTYT Pa3MECTUTHCS 6 YEIIOBEK B calloHEe aBTOOycCa Ha MIECTH CBOOOTHBIX MeCTax?

CKOJIBKO TpeX3HauHBIX YHCEN, B KOTOPBIX HET OJIMHAKOBBIX LU, MOXKHO COCTaBUTh U3 udp 1, 2, 3, 4, 5?

W3 12 4ieHoB TYpUCTHYECKOM IPYIIbI HAJ0 BBIOPATh TpeX AeKYpHBIX. CKOJIBKMMHU CIIOCOOaMH MOKHO C/Ie€IaTh TaKoi BIOOp?
KakoBa BeposITHOCTb TOTO, UTO MPHU OPOCAHUHU UTPATBHOTO KyOHKa BbIaneT Oosee 4 04koB?

Ypoeeub 6O3MOIICHOU NOOZOMOBKIU 6bINYCKHUKA

e 113 20 BompocoB k sk3amMeHy BoBa 12 BOmpocoB BBIyYHII, 5 COBCEM HE CMOTPEI, a B OCTAIBHBIX YTO-TO 3HAET, a YTO-TO HET. Ha sx3ameHe B Ouiere
OyzeT Tpu Bompoca.
a) CKOJIbKO CYyIIIECTBYET BapHAHTOB OMIIETOB?
6) CKOJIbKO U3 HUX TE€X, B KOTOPHIX BoBa 3HaeT Bce BOMPOCHI?
B) CKOJIBKO U3 HHUX T€X, B KOTOPBIX €CTh BOIIPOCHI BCEX TPEX TUIIOB?
r) CKOJIBKO U3 HHUX T€X, B KOTOPHIX BoBa BEIy4HII OOJIBIIMHCTBO BOIIPOCOB?
e CrnyyaifHbIM 00pa30oM OJJHOBPEMEHHO BBIOMPAIOT JBe OYKBHI 13 33 OyKB pycckoro andasuta. Haiimure BeposSTHOCT TOTO, YTO:
a) o0e OHM TJIacCHBIC;
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0) cpeau HUX €CTh OYKBa «bY;
B) Cpelld HUX HET OYKBBI «a»;
) ogHa OyKBa TJlacHas, a Apyras corjacHasl.

YYA
KomMMmyHukaTuBHbBIE:

YcranaBiauBath pabourie OTHOIIEHUS; 3()(HEKTUBHO COTPYAHUYATH U CIIOCOOCTBOBATH MPOYKTUBHOM KOOTIEpALIUH.

PeryasiTuBHbI€:
CocTaBmsiTh IJIaH U MOCIIEA0BATEILHOCTD JICHCTBUIA; BHOCUTh KOPPEKTUBBI U IOTIOJIHEHHUS B COCTABJICHHBIC TLIAHBL.

ITo3naBartenbHbIC:
Bribupate Hanbomnee 3¢ (hekTuBHBIE CIIOCOOBI PEIICHNUS 33a4H B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH; MPOBOAMTH aHAJIM3 CIIOCOOOB PELICHHUs 33/1ay;
BOCCTaHABIIMBATh NIPEIMETHYIO CUTYallHIO, ONIMCAaHHYIO B 3a/1a4e, MyTEM nepeopMyInpoBaHus, N300pakaTh Ha CXEME TOJIBKO CYILECTBEHHYIO
UH(OPMALINIO; aHATU3UPOBATH OOBEKT, BBIAETISS CYIIECTBEHHbBIC U HECYILIECTBEHHbIE TPU3HAKH.

HTorosoe noBTopeHue.
Pa3nen mareMaTuKH.

e Ypcna ¥ BEIYHACICHUS.

e BripaxxeHus ¥ MpeoOpa3oBaHUsI.

e VYpaBHEHUS U HEPABEHCTRBA.

e  ODyHKIUU.

YV
KoMMmyHukaTuBHbIC:
ApPryMEHTHPOBATh CBOIO TOUKY 3pEHUS, CIIOPUTh U OTCTauBaTh CBOIO MO3UIIMIO HEBPAXAEOHBIM ISl ONIIIOHEHTOB 00pa30M; pa3BUBATh YMEHUS
MHTETPUPOBATHCS B IPYIINY CBEPCTHUKOB M CTPOUTH MPOIYKTUBHOE B3aUMOJACHCTBUE CO CBEPCTHUKAMHU U B3POCIBIMHU.
PeryasitTuBHbIe:

BHocuTh HEOOX0IMMBIE TOTIOTHEHUS! K KOPPEKTHUBHI B IJIAH U CIIOCOO JICHCTBHS B CIIydae pacX0oXkKICHHS STaJIOHA, pEealIbHOTO ACHCTBUS U €r0 pe3ybTaTa.

ITo3naBaTebHBIE:
Ocy1iecTBIATh CpaBHEHUE U KIACCU(UKAIUIO 110 331aHHBIM KPUTEPUSIM.

20



CtpyKkTypa Kypca

Ne Tema KonuuecTBo yacoB
1. BBoaHoe noBTOpEeHuE 2
2. KBaaparnunas QyHkiums 24
3. YpaBHEHHUS U HEPABEHCTBA C OAHOM IEPEMEHHOMN 12
4. YpaBHEHHUs U HEPABEHCTBA C IBYMs IIEPEMEHHBIMHU 16
5. Apudmerrdeckas 1 TeOMETpUIECKask TPOTPECCUU 15
6. DneMeHTHl KOMOMHATOPUKU U TEOPUHU BEPOSITHOCTEH 13
7. Hrorosoe noropenue. Pemenue 3agau no kypcy VII — IX knaccos 20
Hroro 102

e [O.H. Makapsrues, H.I'. Munmrok, K.1. Hemkos, C.b. CyBopoBa. Anrebpa. YueOHuk mis 9 kiacca o0meoOpa3oBaTeNbHBIX YUPEKIACHHUM.

Y4eOHO-MEeTOANYECKOE 00ecTIedeHHe:

[Ipocsemenue, 2019 r. — 287 c.
e O.H. Makapsrues, H.I'. Munmiok, C.b. CyBopoBa. M3ydenue anredpsi B 7-9 knaccax. Meroaudeckoe nocobue. — M.: [Ipocsemenue, 2009.
e [O.H. Makapsrues, H.I'. Muniok JI.M. KopotkoBa. /lunaktuaeckue maTepuaisl o anreope, 9 kimace. — M: Ilpocsemenne, 2008 — 160c.

HNuTepHeT-pecypcenl:

-OenepanbHbI HHCTUTYT MEJArOTHYSCKUX U3MEepeHnd Www.fipi.ru
-QenepanbHbIi LEHTP TECTUPOBAaHUA WWW.rustest.ru
-PocO6pHam3op www.obrnadzor.gov.ru

-Poccuiickoe oOpazoBanue. @enepanbHblil moptan edu.ru
-OenepanbHOE areHCTBO 1O oOpa3zoBanuio PO ed.gov.ru

-DenepanpHbIi COBET MO yueOHMKaM MuHuCTepcTBa 00pa3oBanus u Hayku Poccuiickoii @enepanuu http:/fsu.edu.ru
-OTKpBITHIN OaHK 3aaHUI IO MaTeMaTuke http://www.mathgia.ru:8080/or/gial2/Main.html?view=TrainArchive

-Cetb TBOpUECKHX yuuTenel http://www.it-n.ru/
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KoanuecTBo 4acos:
- Ha y4eOHbI#i rog: 102
- B Hemedmo: 3

II1aHOBBIX KOHTPOJIBHBIX padoT -8
Il;1aHOBBIX IMATHOCTHYECKHUX PadoT - 2

KanennapHo-remaTnyeckoe nJaHUPOBaHHe

Auredpa, 9 kiaacc

2022 /2023 yueOHbIi 1o

Ne Tema ypoka Pemaempbie Ilinanupyemblie pe3yabTaThl (B coorBeTcTBUM ¢ PI'OC) Hdara
npoodeMbl NPOBeICHUsA
IIpeameTHbIC JInuHOCTHBIE Ilnan | Pakr
HousaTus pen YVA
pe3yJIbTaThl pe3yJbTaThl
1 Bsoanoe YMEHHE
MOBTOPEHHE. KOHTPOJHPOBATH
2 IpoLece U
Ciymath 4 CIbIIIaTh port N
R—— pe3yiabTar yuyeOHoU
PYT /IPyTa, MaTeMaTH4eCKOU
MPEJICTaBISTh
ACATCIIbHOCTH,
KOHKpPETHOE
coJiep>kaHue 1
BBoanoe P CIOCOOHOCTH K
CO00IIaTh €ro B
MOBTOpPEHHUE. . AMOLIMOHANTBHOMY
MUCHbMEHHOU U
N BOCIIPUSATHUIO
yCTHOH (opme.
MaTeMaTHYeCKHX
00BEKTOB, 3324,
pelIeHHH,
pacCyKJICHUH;
Texnonozuu: 310poBbecOEpeKeHNUs, TUYHOCTHO-OPUEHTHPOBAHHOTO O0yUY€eHUs, Mlelaroruka COTpyJHUUYECTBA
I Kpaaparuunasi pyHkmust
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OYHKIIMY U UX
rpaduKu.

O061acTh
OlIpeAeIIeHUs U
00J1aCTh 3HAYECHUI

O6nacTb
OTIpEICIICHUS U
00J1aCTh 3HAUEHU M

CpoiicTBa
G YHKIMIA.

CpoiicTBa
GbyHKIMIH.

KBanpatubiii
TPEXWIEH U €T0
KOpHU.

KBagparubiit
TPEXWIEH U €ro
KOpHU.

10

Paznoxenne
KBaJpaTHOTO
TpexwieHa Ha
MHOKHUTCIIN.

Bripaborats
YMEHHUE CTPOUTH
rpaduk
KBaJpaTUYHOMN
byHKIIUN u
IPUMEHSTh
rpaduveckue
IpeCTaBICHUs
ISt pereHus
HEPaBEHCTB
BTOPOU CTEIICHU C
OTHOH
[IEPEMEHHOM.

HE3aBUCHMAs, -YMETh HaXOIHTh
3aBUCUMAs 110 3HaYECHHUIO
TIepeMEeHHaS, apryMeHTa
¢bynkuus, rpaguk | 3HaUEHUE
byHKIIT byHKIUA U
HA000pOT

dbyHKIMS, 00J1aCTh
oTpeeNiCHUs] 1
o0iacTb
U3MCHCHHUS

-yMeTh HaXOJHTh
001aCcTh
orpesieiCHUs U
001aCcTh
3HAYEHUS
GbyHKIUY;
-yMETh CTPOHTH
0oJiee CIIOXKHBIC

rpaduku
byHKIHMI
HyJH yHKITUH, -yMETh
BO3pacTaromas u OTIpeNeNsTh
yOBIBaromas HyIU QyHKIUH,
byHKUus IPOMEXYTKH
BO3PACTaHUS U
yOBIBaHUS
KBaJ[paTHBIN -YMETh HaXOIHTh
TPEXUJICH, €T0 KOpHU
KOpHHU KBaJJpaTHOTO
TpexuseHa

KOpHH
KBaJpaTHOTO
TpeX4JIeHa,
pa3ioKeHue Ha

-YMETb HaXOAUTh
KOpHU
KBaJPaTHOTO
TPEXWIEHA;

Cnymats u
CIIBIIIATH APYT
Ipyra; IpeCTaBIATh
KOHKpETHOE
coJiepKaHue 1
co00IIaTh €ro B
IMMCHbMEHHON U
yCcTHOU (hopme.

IIpuHuMats
MO3HABATEIBHYIO
LIEJIb, COXPAHATH €€
MIPY BBIMOJHEHUHN
y4eOHBIX ACHCTBHIA,
pEryJIMpoBaTh BECh
MpoLECC UX
BBITIOJIHCHUS U
YETKO BBIOJIHATD
TpeOoBaHUs
IM03HABaTEILHOMI
3aJIa9H.

BriBoauts
CJIEICTBUS U3
HAMEIOIIUXCS B
YCJIOBHUH 33J1a41
JIAaHHBIX
yCTaHABIIMBATh
MIPUIMHHO-
CJIEICTBCHHEBIE
CBSI3W.

HCIIOJIb30BaTh
npruoOpeTeHHbIE
3HAHUS U YMEHUS B
MPAKTUYECKOU
JEeSTEIIbHOCTH U
MMOBCETHEBHOW KU3HU
JUTSL:

BBITTOJIHEHUS paCueTOB
o ¢popMyam,
COCTaBJIEHUS POPMYIL,
BBIpAXaIOIINX
3aBUCUMOCTHU MEX]Y
peabHBIMU
BEJIMYUHAMU;
HHTEPIIpETALN
rpauKOB pearbHbIX
3aBUCHUMOCTEN MEKY
BEJIMYMHAMH.

HCIIOJIb30BaTh
npruoOpeTeHHbIE
3HAHUS U YMEHUS B
MPAKTUYECKOU
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11 MHOKHUTEIHN -yMETh
Paznoxenue
packiaabIBaTh Ha
KBaJIpaTHOTO
TpexuJeHa Ha MHOAHTE
KBaJIpaTHBIN
MHOKUTEIH.
TpexXuieH

12 | KonTpoJbHas
padora Nel no
teme «DyHKIMHU U
MX CBOMCTBA.

KBagparubiit
TPEXUJICH»

13 dyukuus y=ax’ , Bripaborats ¢bynkuus, rpaguk | -yMeTb CTPOHUTD
ee rpaduk u yMeHHe CTpouTh | PyHKIMH, rpaduK QyHKIHH
CBOMCTBA. rpaduk CBOMCTBA PYHKIIUH | » = ax=;

14 dynkuus y=ax’ KBaJpaTUYHOMN
ee rpaduk u GyHKIIIY 1 -IIPABUJIBHO
CBOMCTBA. NPUMEHSITh YUTaTh rpadux

15 | I'paduku pynkuuit | rpaduyeckue rpaduk GyHKIUH, | -yMETh CTPOUTH
y=ax’+ n, y=a(x- MIPEICTABICHUS napajuieIbHbII rpadguk
m)’. JUISL PELICHUs NepeHoc byHKuuy,

16 | I'paduku GpyHkui | HEPABEHCTB UCIIOJIB3YS
y=ax’+ n, y=a(x- BTOPOI1 CTENIEHU C npeoOpa3oBaHus
m)°. OftHOI rpadHKoB

[IEPEMEHHOM.

17 | Iloctpoenue KBaJpaTU4Has -3HaTh AJITOPUTM
rpaduka byHKIIHS, MOCTPOCHUS
KBaJpaTUIHOMN napabora, rpadguka
GyHKIIH. BEpIIIUHA KBaJIpaTHYHOMN

18 | Iloctpoenue napaloJibl, BETBU byHKIINY,
rpaduka napaboIIbI -yMeTh HaXOAWTh
KBaJpaTUYHOMN KOOPIAUHATHI
byHKIHH. BEPIINHBI

Cnymars u
CHBIIIATH APYT
Ipyra; IpeJICTaBIATh
KOHKPETHOE
coJiepKaHue 1
cOo00111aTh €ro B
MUCHMEHHON U
YCTHOM opme.

[TpuanmaTh
MMO3HABATEJIbHYIO
[IEJIb, COXPAHSTH €€
MIPU BBITIOJIHEHUH
y4eOHBIX JICHCTBUH,
peryaupoBarTh BeCh
MpOoIECC UX
BBITIOJIHEHUS U
YETKO BBIOJIHATD
TpeboBaHUs
IMO03HABaTEILHOMN
3aJ]a4H.

JCATCIIBHOCTH U

IOBCEIHEBHON XU3HU

PRI

BBITTIOJIHCHHA PaCUYCTOB

o ¢popMyam,

COCTaBJICHUS POPMYIL,

BbIpa’Karomux

3aBUCHUMOCTU MCIKIY

peaNbHBIMU
BEJIMYUHAMU;
UHTEPIIpETALNN

rpauKOB pearbHbIX
3aBUCHUMOCTEN MEXKY

BCJIMYHUHAMM.

yMEHHe
KOHTPOJIUPOBATh

IPOLIECC U PE3YIBTAT

yaeOHOH
MaTeMaTU4YECKON
EeATEILHOCTH

CITOCOOHOCTH K
YMOLIMOHAIEHOMY
BOCIIPHUSITHIO
MAaTEMAaTUYCCKUX
00BEKTOB, 3314,
peleHui,
paccyxaeHui
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19 | [Toctpoenue
rpaduka
KBaJ[paTUYHOMN
GyHKIHU.

20
OyHKIMA y=x".

21 Kopens n-oit

CTCIICHHU.

BBECTHU
MOHATHE KOPHSA N-
U CTENECHU

napaboJIbI

creneHHas QyHKIus
C HATYpaJbHBIM

-3HaTh CBOWCTBA
GYHKIUY € ¢ IpH

ImoKa3aTelieM, N-4eTHOM M N-C C
CBOIMCTBA CTEIIEHHOM | C YETHBIM U
bYHKIIUA U HEYCTHBIM
0COOEHHOCTH €¢ IOKa3aTelieM;
rpaduka rmpu JF0O00M | -yMeTh
HATYpaJIbHOM n peoOpa3oBLIBAT
b Tpaduku
r=x'my=x'C
HanboJee
BBICOKUMH
CTCTICHSIMHM
KOpEHb N-i -3HaTh TAOIHILY
CTEIICHHU, CTEIICHEH;

BriBoauts
CIIEICTBUS U3
MMEIOIINXCS B
YCJIOBUH 3a]1a4u
JIQaHHBIX;
YCTaHABJIUBATh
MIPUYHUHHO-
CIIeICTBCHHEBIC
CBSI3H.

dbopmMupoBaHue
KOMMYHUKATHUBHOM
KOMIIETEHTHOCTH B
0o0IIeHNH U
COTPYIHUYECTBE CO
CBEPCTHUKaMH,
CTapIUINMH U
MITaJIIIMMHU B
o0pa3oBaTenbHOM,
00IIECTBEHHO
MOJIE3HOM, Y4eOHO-
HCCJIeI0BATEIbCKOM,
TBOPYECKOUN U APYTUX
BUJIAX JESATEILHOCTH

yYMEHUE SICHO, TOYHO,
IPaMOTHO U3JIaraTb
CBOU MBICIIA B YCTHOM
Y MUCbMEHHOM peuu,

25



22

Kopens n-oii
CTETIECHH.

23 | IpobHo-nuHelHas
byHKIMS 1 ee
rpaduk.

24

CreneHs ¢
parMoHaTLHBIM
[MoKa3aTelIeM.

MOKa3areiab KOpHS, | -yMeThb YMETh
MIOJIKOPEHHOE BBIUUCIIATH
BBIpaKEHUE, 3HAYEHUS
apu(METHYECKUI | HEKOTOPBIX
KOpPEHb KOpHEW n-oi
apu(pMETHYECKUI | CTETIeHU
KOpPEHb N-i -yMETh
CTEIIEHHU, ETO MPUMCHSITh
CBONCTBA CBOICTBa KOPHSI
n-# CTENECHU IIPU
BBITNIOJTHEHUH
BBIUKMCIICHUN U
npeoOpa3oBaHUA
CTETIEeHb C -yMeTh
paroHaTbHBIM MPUMCHSITh
MOKa3aTejeM U ee | ompesesieHue
CBOMCTBA =V U
Ha000pOT

25 | KonrpoabHas
padora Ne2 o
TeMe
«KBagparnunas

GYHKIIS)

26 | Anaau3
KOHTPOJILHOM
padorbl Ne

MMOHUMATh CMBICIT
MOCTaBJICHHOM 3aJa4H,
BBICTpanBaTh
apryMeHTaLHIO,
MPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI

KPUTHYHOCTDH
MBIIIIICHUS, yMEHHE
pacro3HaBaTh
JJOTN4YC€CKHU
HEKOPPEKTHBIE
BbICKAa3bIBaAHUA,
OTJINYATh TUMOTE3Y OT
daxTa

yMEHHe
KOHTPOJIUPOBATh
MIPOIIECC U PE3YIbTaT
yueOHoI
MaTeMaTH4eCKOM
eI TSIIbHOCTH

Texnonozuu: 310poBbecOepekeHus, MpodIeMHOro 00ydeHus, TuddepeHIIPOBAaHHOTO MOAX0/1a B 00yUEHUH, MTEIarOTHKa COTPYIHINYECTBA,

KOMMYHHKAIIMOHHBIC TEXHOJIOTHHU
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II YPABHEHMSI U HEPABEHCTBA C OJJTHOM NEPEMEHHOM
27 Llenoe ypaBHeHuE 1enoe ypaBHEHHE, | -yMeTh Cnymarsb u HCIIOJIb30BaTh
1 €T0 KOPHHU. BripaboTath PaBHOCHIILHBIC OTIpE/IeIATh CIIBIIIATE APYT pUOOpETEHHBIC
28 Lesnoe ypaBHeHHE | ymeHHe pelIaTh YpaBHEHUS, CTETEHb Apyra; NPe/ICTABIATD | 3HAHUA U yMEHHS B
1 €T0 KOPHHU. npocreiime CTETICHb YpaBHEHUS, KOHKpETHOE MPAKTUIECKOU
ypaBHEHHUsI YpaBHEHHUSI, KODHH | -yMEThb pelaTh coJiep>KaHue U JEeSITEIbHOCTH U
3aMCHOI YpaBHEHUS, ypaBHEHUS COO0O0IIaTh €ro B MOBCETHEBHOU JKU3HH
TIepeMEHHOI 1 rpaduvecKkuit TpeThel U OoJiee | MICHMEHHON U IS
Ilenoe ypaprenue | HEPABEHCTBA C CIIocoo pelieHus CTEIICHEH, yCcTHOU (hopme.
29 1 ero KopH OTHO YpaBHEHUU HCTIONB3YSI BBITIOJTHEHHS PACYETOB
’ TIepeMEHHOI pasznoxxenue Ha | [IpuHUMATH o Gopmymnam,
METOIOM MHO>KUTEIH, M03HABATEIbHYIO
MHTEPBAJIOB. rpaduyeckuit 11eJTb, COXPaHATh €€ | cocTaBIeHUS GOpMYII,
crocob MIPU BBITIOJIHEHU U BBIpaXarOIINX
JlpoOHbIe IpoOHBIE -3HAaTh U YMETh y4eOHBIX ACUCTBUM, | 3aBUCUMOCTH MEXIY
30 | paunoHaNbHBIC panroHalIbHbIE pemaTh ApoOHBIC | PErYJIUPOBATh BECh | pealbHbIMU
YpaBHEHHSI. ypaBHEHHUS, OOIIUI | panoHaTbHBIE IIpoLIECC UX BEJIMYMHAMH.
JpoOHbie BripaGoTars 3HAMEHaTelNb ypaBHEHUS, BBITIOJTHEHUS U
31 paloHaIbHBIC yMEHHe pemarh Opo0eii, XOOIMX | HaXoAs o0Imui YETKO BBLIIOIHATE HCIIOIB30BaTh
YpaBHEHHS. — B ypaBHEHUE 3HaMEHaTEIb TpeOoBaHUs } npuoOpeTeHHbIE
JlpoOHbIe ypABHEHHS npo0eii, I103HABaTEIbHON 3HAHUS U YMCHHUSI B
32 | pauMOHAJIbHbBIC 3aMEHO BXOJIAIINX B 3a7a4H. MPAKTUYECKOU
YpaBHECHHSI. HepeMEHHOI 1 ypaBHEHUE, U AEATENLHOCTH 1
yMHOXas 00e BeiBoguTh MTOBCETHEBHOM KU3HU
JpoGusie HepaBeRcTRa ¢ YacTH YpaBHEHHUS | CIIEJICTBUSA U3 TUTST:
33 paluroHaIbHBIE OIHOMU N
o Ha 00mmii AMEIOIINXCS B
YpaBHCHHUAL. IEPEMECHHOU
METOIOM 3HAMEHATEh YCIIOBUY 33714 BBITIOJTHEHHSI PACUETOB
Pemenue HHTEPBAIOB. HEpaBEeHCTBA -3HATh H JAHHBIX; 1o hopmysiam,
34 HEPABEHCTB BTOPOU BTOpPOM CTENEHU C | TOHUMATh YyCTaHaBJIUBaTh
CTETIEHH C OJTHOM OJTHO AJITOPUTM NPUYUHHO- cocTaBjieHust GopMyi,
NEPEMEHHOM. NEPEMEHHON pelIeHus CJICICTBCHHBIC BbIpaXKaroninx
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HCPABCHCTB, CBs3U. 3aBUCUMOCTH MCKIY

Pemenue -yMETh peanbHBIMU
35 | HEPaBeHCTB BTO}BOI\/'I MpaBUILHO BEJIMYMHAMHU.
CTCIICHU C OAJHOHU HauTHu OTBET B
MePEMEHHOM. BUJE YHUCIJIOBOT'O
MIPOMEKYTKA
Pemenue Hynu QYHKIUHY, -3HaTh AJITOPUTM
36 HCPaBCHCTB MCTO UHTCPBAJIOB | PCIICHUA
METOJIOM HEPABEHCTB
WHTEPBAJIOB. METOJ0M
Pemenue WHTEPBAJIOB;
HEPaBEHCTB -yMETh pelaTh
37 | MeTozoM HEPaBEHCTBA,
HWHTCPBAJIOB. HCIIOJIb3YA
METO/T
MHTEPBAJIOB
KonTpoabHas
padora Ne3 no
3y | Teme «YpaBHEHUS

Y HEPaBEHCTBA C
OJTHOH

TIEPEMEHHON»
Texnonozuu: 310poBbecOepekenus, IMPPEepeHInPOBAHHOTO MOIX0a B 00YUEHHH, TO3TATHOTO (JOPMHUPOBAHUSI YMCTBEHHOT'O I€UCTBUS, KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUHU
111 YPABHEHUS N HEPABEHCTBA C /IBYMSA HIEPEMEHHBIMHA
39 | YpaBHeHue ¢ Bripaborath YpaBHeHue ¢ -3HaTh [IpencraBnsath HCIIOJIb30BaTh
IByMS YMEHUE pelIaTh IByMS OIIpEEIICHUE KOHKPETHOE npruoOpeTeHHbIE
MIEPEMEHHBIMU U npocTeifmue MepPEeMEHHBIMH, pelieHus coJiep>KaHue U | 3HaHUA U yMEHUS B
ero rpaduk. CHUCTEMBI, perieHue ypaBHEHUS C coOo0maTy €ro B | MPaKTHYECKOMN
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40

YpaBHeHue ¢
JIBYyMs
MIEPEMEHHBIMU U
ero rpaguk.

41

I'paduueckuit
CIoco0 perIeHus

CUCTEM YpaBHECHUM.

42

I'padpuaeckuit
crocob pereHus

CHUCTEM yYpaBHEHUI.

43

I'paduueckuit
CIoco0 permeHus

CUCTEM ypaBHCHUM.

44

Pemenne cucrem
YpaBHEHUI BTOPOU
CTEIEHU.

45

Pemenue cucrem
ypaBHEHU BTOPOH
CTEIEHHU.

coJieprKaIniue
YpaBHEHUA
BTOPOM CTEIEHU C
JIBYMs
NepPEeMEHHBIMH, U
pewmars
TEKCTOBBIE
3a/1a4u ¢
MOMOIIbIO
COCTaBJICHUA
TaKUX CHCTEM.

Bripaborath
YMEHUE pelaTh
MPOCTEUIINE
CUCTEMBI,
coJieprKaIniue
YpaBHEHUA
BTOPOM CTEIEHU C
JIBYMs
NepPEeMEHHBIMH, U
pewmars
TEKCTOBBIE
3a/1a4u ¢
MOMOIIbIO

YpaBHEHMSI € JIBYMs
IBYMS HIEpPEMEHHBIMH;
NEPEMEHHBIMH, olpeieneHne
rpaduKu rpaduka
YpaBHEHUH C yYpaBHEHUS C
IBYMS IBYMSI
HEePEMEHHBIMU NIEPEMEHHBIMU
-YMETb CTPOHTH
rpaduku
YpaBHEHUH ¢
JIBYMs
HepPEMEHHBIMH
I'padux GpyHKIMHU, | -3HATH BUIBI
CUCTEMBI rpauKoB U
YPAaBHEHUH, YMETh UX
rpaduvecKkuit CTPOUTB;
CIOCO0 pereHus -YMETb
cHCTEM OIpeneNsTh
KOJINYECTBO
peleHui
CHCTEMBI 11O
rpaduky;
-YMETb pelaThb
CHCTEMBI
rpaduvecKu

Cucremsbl
YpaBHEHUI BTOPOU
CTENEHHU, CITOCOOBI
penieHus

-3HaTh AJITOPUTM
PCeIICHUA CUCTCM
BTOPOM CTEIECHU;
-YMETh UX
pemiarsb,
HCIIOIB3YS

UCHbMEHHOU u
ycTHOM (hopme;

YmMmerb (mm
pa3BHBaTh
CIIOCOOHOCTB) c

MTOMOIIIBIO BOIIPOCOB
JOOBIBATh
HE0CTAIOMIYIO
uH(pOpMaLHUIO.

CraBuTh yueOHyIO
3a/1aqy Ha OCHOBE
COOTHECEHHUSI TOrO,
YTO YK€ U3BECTHO,
YCBOEHO, U TOTO, YTO
eIll¢é HEU3BECTHO;
CaMOCTOSITETTLHO
dhopmynupoBaTh
MM03HABATEIHHYIO
1eJb U CTPOUTh
JICUCTBUS B
COOTBETCTBHUHU C HEM.
IIpoBoauTh ananus
CIOCOOO0B PEIICHUS
3a1a4

NEITEILHOCTH U
IOBCEIHEBHON XU3HU
IS

MOJICITUPOBAHUS
MPAKTUIECKIX
CUTyalluil 1
HCCIICIOBAHUS
MOCTPOEHHBIX MOJAENEH
C UCIIOJIb30BaHHEM
ammapara anreopbl

ONUCaHus
3aBUCUMOCTEN MEXKIY
bu3nIecKuMu
BEJTMYMHAMU
COOTBETCTBYIOIINMHU
dbopmynamu npu
UCCIIEI0BAHUHT
HECJIOKHBIX
MPaKTUYECKHUX
CUTYaLHiL;

UHTEpIpeTalu
rpauKOB pearbHBIX
3aBUCUMOCTEN MEXKIY
BEJIMYMHAMHU.
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46

Pemenne cucrem
YpaBHEHUI BTOPOM
CTEIEHU.

47

Pemenue cucrem
ypaBHEHU BTOPOH
CTEIEHHU.

48

Pemrenue 3agau ¢
TTOMOIITBIO
ypaBHEHU BTOPOH
CTETICHH.

49

Pemrenue 3agau ¢
TTOMOITBIO
ypaBHEHU BTOPOH
CTETICHH.

50

Hepasencrsa ¢

IBYMS
MepEMEHHBIMU.

51

Hepasenctna ¢
JIBYyMs
MIePEMEHHBIMH.

52

CucreMsl
HEPAaBEHCTB C
JBYMS
MIEPEMCHHBIMH.

COCTaBJICHUA
TaKHuX CUCTCM.

Bripaborath
yYMEHUE peliaTh
MPOCTEUIINE
CUCTEMBI,
coJieprKaIniue
YpaBHEHUSA
BTOPOM CTEIEHU C
JIBYMs
NepPEeMEHHBIMH, U
pewmars
TEKCTOBBIE
3a/1a4u ¢
MOMOIIbIO
COCTaBJICHUA
TaKUX CHCTEM.

HU3BECTHBIE
CIIOCOOBI
(cmoco6
IIOACTAHOBKH U
croco0

CJIOKEHUS )
AJroput™ -yMETh
pelieHus 3a1ay ¢ COCTAaBJISITh
MTOMOILBIO NPUYUHHO-
YpPaBHEHUI BTOPOU | CIEIACTBEHHBIE
CTETEeHU, CIIOCOOBI | CBSI3U MEXKIY
perieHus JAHHBIMU B
3amaye u
COCTaBJICHUU
ypaBHEHUH,
UCIIONb3YsI
bopMyIIBI,
-yMETh pelaTh
ypaBHEHUU
pa3IuYHBIMU
crnocobamu
Hepasenctso ¢ -3HaTh
IBYMS onpeneneHue
MIEPEMEHHBIMU, €T0 | pelIeHus
peuieHus HEPaBEHCTB C
JIBYMSI
EPEMEHHBIMU

CucreMsl
HEPABEHCTB C
JBYMSI
MIEPEMECHHBIMHU, €€

-3HAaTb U YMCTb
peiiaTb CUCTEMBI
HCPAaBCHCTBA C

JBYMSI

IIpencrasnsaTe
KOHKPETHOE
coJiepKaHue 1
cOo00111aTh €ro B
IMMCHbMEHHOU U
YCTHOM (opme;

YMmets (nnm
pa3BHUBAThH
CIIOCOOHOCTB) C
MTOMOIITBIO0 BOIIPOCOB
OOBIBATh
HE/IOCTAIOLIYIO
nH(pOpMaHuo.

CrtaBuTh yueOHYIO
3aJjauy Ha OCHOBE
COOTHECEHHS TOTO,
9TO YK€ U3BECTHO,
YCBOEHO, M TOTO, YTO

HUCIIOJIB30BAaTh
npuoOpeTeHHbIE
3HAHUA U YMCHUS B
MPAKTUYECKOU
ACATCIIbHOCTU U
IIOBCEIHEBHOM XKU3HU
IJIs:

MOJIETTUPOBAHUS
IIPAKTUYECKUX
CUTyalui u
VCCIICJOBAHMUS
MMOCTPOEHHBIX MOJAENEHN
C MCIOJIb30BaHUEM
anmapara anreOpbl

OTIHCAHUS
3aBUCHUMOCTEN MEXKY
buznuecKkuMu
BEJIMYUHAMU
COOTBETCTBYIOIIUMU
dbopmynamMu ipu
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53

CucreMbl
HEPaBEHCTB C

TBYMSI
MIepEMEHHBIMU.

pelieHus

NEPEMCHHBIMU

54

KonTpoasnas
padora Ned o
TeMe «Y paBHEHHUS
1 HEPABEHCTBA C
IBYMS
NEPpCMCHHBIMU >

eIll¢é HEU3BECTHO;
CaMOCTOSITEJIbHO
dhopmynupoBaTh
MMO3HABATENIbHYIO
1eNb U CTPOUTh
JICUCTBUS B
COOTBETCTBHUU C HEW.
IIpoBoauTh ananus
CIOCO0O0B PEIICHUS
3a1a4

HCCJICTOBAaHUH
HECJIOKHBIX
MPAKTUYECKHUX
CUTYaLHil;

UHTEpIpeTalu
rpauKOB pearbHBIX
3aBUCUMOCTEN MEXKIY
BEJIMYMHAMHU.

Texnonozuu: 310poBbecOCPEIKECHUS, THMIHOCTHO-OPUECHTHPOBAHHOTO 00YUCHHUSI, PA3BUBAIOIIETO O0YUICHHUS, MTeJarOTUKa COTPYIHUYECTBA, KOMMYHUKAITHOHHBIE

TEXHOJIOTUU
v APUOMETHUYECKASI U TEOMETPUYECKAS ITPOI'PECCUHA
55 | HocnenoBarensHOC | JlaTh moHATHE 00 | MOCIIEAOBATENBFHOC | -IPUBOAMUTH OOmeHnuBatbcs UCIIOJIB30BaTh
TH. apuQMeTUIecKoil | Th, YICHbI PUMEPBI MHEHUSIMH, pUOOpeTEeHHbIE
56 U IIOCJIEZI0BATEIBHOC | IIOCIEA0BATENbH | [IOHUMATh MO3ULIMIO | 3HAHWUSI U YMEHMUSI B
TEOMETPUUYECKON | TH, GOPMYIIBI N-TO | OCTEH; MapTHEPA, B TOM MPAKTUYECKOU
IPOrpeccusix Kak | 4ieHa -yMETh YHCIIe U OTIIMYHYIO | ACATENbHOCTU U
IlocienoBaTenbHOC o o
- YHCIIOBBIX MOCJIEIOBATENBHOC | OTPEAENATh WIEH | OT CBOEH; 3a/1aBaTh | OBCEAHEBHOM KU3HU
NIOCJIEOBATENbHO | TH, PEKYPPEHTHBIE | MOCIENIOBATENbH | BOIPOCHL, CIIYIIATh U | JJIS:
CTSX 0CO00TO hopMyIbI OCTH TIO OTBEYaTh HA
BUJIA. dopmyne BOIIPOCHI JPYTHX, BBITTOJIHEHUS pacueTOB
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57

Onpenenenue
apu(pMeTHIECKON
IIPOTrpeCCU.
®opmyna n-ro
qjieHa
apupMeTHIECKON
IIPOTrpECCUH.

58

Omnpenenenue
aprupMeTHIECKON
IPOTpeccu.
®dopmyia n-ro
HJICHa
apupMeTHIECKON
IPOTPECCU.

59

dopmyiia CyMMBI 7
MECPBLIX YJICHOB
aprupMeTHIECKON
IIPOrPECCUHU.

60

dopmyiia CyMMBI 7
MECPBLIX YJICHOB
aprupMeTHIECKON
IIPOrPECCUHU.

61

dopmyiia CyMMBI 7
MECPBLIX YJICHOB
aprupMeTHIECKON
IIPOrPECCUHU.

apudMeTHIecKas -yMETh
nporpeccus, OTIPECIISATh BUT
Pa3HOCTb, IPOrPECCUH 1O
dbopmyna n-ro eé
YJieHa OTIpe/IeNICHUIO;
apu(pMeTHYeCKOH | -3HATh U
MIPOrPECCUu: IPUMEHSTH [IPU
pelIeHnu 3a1a9
YKa3aHHYIO
bopmyy
apudmernyeckas | -yMeTbh HAXOJUTh
nporpeccus, CyMMY
dhopmya CyMMBI apupMeTHUIECKO
YJIEHOB 1 MIPOTrpeccuu o
apudmMeTnyeckon | popmyie
MIPOTPECCUU:

62

KonTposabHas
pa6ora Ne5 o
TeMe
«Apudmernueckas
IIPOTrpeCCUs»

dhopmynupoBaTh
COOCTBEHHBIE
MBICTIH,
BBICKA3bIBATh U
00OCHOBBIBATH CBOIO
TOYKY 3pEHUS.

IInanuposats (B
COTPYHHYECTBE C
YUUTEIEM U
OJHOKJIACCHUKAMH
HIIN
CaMOCTOATEILHO)
HEOOXOIMMBbIC
JICNCTBHS,
oTieparum,
JIEWUCTBOBATE I10
TUIaHY;
CaMOCTOSTENLHO
TUTAHUPOBATH
He00XO0oINMBIE
JIeNCTBUS,
OTIepaIlnH.

AHaJIM3UPOBATH
YCIIOBUSA U
TpeOOBaHUS 3a/1a4u;
MMpOBOAWUTL aHAJIU3
CIOCO0O0B PEIICHUS
3aa4u C TOYKU
3peHus ux

o ¢popMymnam,

cocTaBieHus: Hopmy,
BBIPAXKAIOIIUX
3aBUCUMOCTH MEXITY
peanbHbBIMU
BEJIMYMHAMU.

HCIIOJIb30BaTh
npruoOpeTeHHbIE
3HAHUS U YMEHUS B
MPAKTUYECKOU
JEeSITEIbHOCTH U
MMOBCETHEBHOW KU3HU
JUTSL:

BBITIOJTHEHUSI PaCYETOB
1o ¢opmyiam,

COCTaBJICHUS POPMYIL,
BBIPAXKAIOLITNX
3aBUCUMOCTHU MCIKIY
peaTbHBIMU
BCJIMYHUHAMM.
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63

Onpenenenue
r€OMETPUYECKON
IIPOrPECCUMN.
®opmyna n-ro
qJIeHa
r€OMETPUYECKON
ITPOrPECCHUMN.

64

Omnpenenenue
reOMETPUYECKOMN
IIPOrPECCUHN.
®dopmyia n-ro
HJICHa
reOMETPUYECKOMN
IIPOrPECCHUHU.

65

dopmyiia CyMMBI 7

MECPBLIX YJICHOB
reOMETPUYECKOMN
IIPOrPECCUHU.

66

dopmyiia CyMMBI 7

MECPBLIX YJICHOB
reOMETPUYECKOMN
IIPOrPECCUHU.

67

dopmyiia CyMMBI 7

MECPBLIX YJICHOB
reOMETPUYECKOMN
IIPOrPECCUHU.

68

dopmyiia CyMMBI 7

MECPBLIX YJICHOB
reOMETPUYECKOM
IIPOrPECCUMU.

reoMeTpuyecKas -3HATh
nporpeccus, oIpezeeHne
3HAMEHAaTeNb reOMETPUUYECKOMN
reOMEeTPUUECKON IIPOIPECCHH;
MIpOrpeccum, -yMeTh
dbopmyna n-ro pacmo3HaBaTh
YJieHa FeOMETPUUYECKYIO
reOMETPUYECKOMN MIPOTPECCHIO;
MIPOrPECCUu: -3HaTh JAHHYIO
bopmyny u
YMETb
UCIIOJIb30BaTh €€
U pelIeHUun
3a1a4y
reoMeTpuyecKas -3HaTh U YMETh
nporpeccus, HAXOJHUTh CYMMY
dbopMyna cyMMbI reoMeTpUUYECKOi
YJICHOB IIPOrPECCUH 1O
r€OMETPUUYECKON bopmyie
IIPOrPECCUU:

panoHaNM3auy 1
SKOHOMHUYHOCTH.

[TnanupoBats (B
COTPYJHUYECTBE C
YUHUTEIIeM U
OTHOKJIACCHUKAMHM
HJIH
CaMOCTOATEIBHO)
He00XO0oINMBIE
JIeNCTBUS,
OTIepaIlNH,
JIeHiCTBOBAThH 1O
TJIaHy;
CaMOCTOSTEIILHO
TJIAHUPOBATh
HEOOXOIMMBbIC
JICNCTBHS,
orepaIuu.

AHanu3upoBartb
yCIIOBUS U
TpeOOBaHUs 3aa49H;
HPOBOANTH aHATN3
CIIOCOOOB pELICHUS

dbopmupoBaHUe
OTBETCTBEHHOTO
OTHOUICHHUS K YUCHHUIO,
TOTOBHOCTHU U
CIIOCOOHOCTH
00yJaromuxcs K
CaMOpPa3BUTHIO U
camM000pa3oBaHUIO Ha
OCHOBE MOTHBAIIHH K
00y4eHUIO U
MIO3HAHUIO, BEIOOPY
NaJIbHEUIIIETO
oOpa3oBaHus Ha Oaze
OpPUEHTUPOBKH B MUPE
npodeccuii u
poQeCCHOHATBHBIX
MPEAIIOYTEHUN,
OCO3HAHHOMY
HOCTPOCHHIO
VHIUBUYyJIBHOMN
o0Opa3oBaTeNnbHOI
TPACKTOPHUU C YIETOM
YCTOMUYUBBIX
MO3HABATEJbHbBIX
WHTEPECOB
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69

KonTpoabHas
padora Ne6 1o
TeMe
«'eomerpuueckas
IIPOrpeCcCus»

3aJ1a4M C TOYKHU
3pEHUst UX
palMOHAIM3ALNHA 1
SKOHOMHYHOCTH.

yMEHUE
KOHTPOJIMPOBATh
MpoLIeCC U Pe3yIbTaT
yaeOHOH
MaTeMaTU4eCKOM
JeITEIbHOCTH

Texnonozuu: 310poBbhecOepekenus, TuPpPEepeHINPOBAHHOTO TOIX0a, TOITATHOTO (POPMUPOBAHUS YMCTBEHHBIX JEHCTBHA, KOMMYHHUKAITHOHHBIE TEXHOJIOTUI

\% 3JJEMEHTHI KOMBUHATOPUKHU M TEOPUU BEPOSITHOCTEH
70 | [Ipumepsnl nepedop - VYcranaBnuBaTh HCIIOJIb30BaTh
KOMOWHATOPHBIX BO3MO>KHBIX OpPHEHTHPOBAThC | paboune npruoOpeTeHHbIE
3ajad4. O3HaKOMHTS BapHaHTOB, B OTHOIIICHUS, 3HAHUS U YMEHUS B
71 ydamuxcs C | KoMOMHATOpHOE KOMOWHATOpUKE; | F3PPEKTUBHO IPAKTUYECKON
[Tpumepsl ITOHATUAMHU IIPaBUIIO -yMETb CTPOUTH | COTPYAHHUYATH U JIEATEIIbHOCTH U
KOMOMHATOPHBIX IIEPCCTaHOBKH, YMHOKEHUS JIEPEBO CHocoOCTBOBATH MMOBCEIHEBHOW KU3HU
3a7ad. pasMelicHus, BO3MOKHBIX PO TYKTUBHOM TUIA:
CouCTaHNA u BAPUAHTOB KOOIIEpaLuu.
72 | TlepecTaHOBKH. COOTBETCTBYIOIIM | rrepecTaHOBKH, -3HaTh U YMETh BBITIOJTHEHMSI PaCUETOB
73 | Mepecranosx. MH  QOPMYIAMH | ypcro MOJIb30BATHCS CoctaBnarh mmaH 1 | o hopmynam,
AU TIOACYETA HX | BceBO3MOYKHBIX dbopMmymaMu st | OCJIEI0BATEIBHOCT
74 | Pasmemenus. Hucia, BBECTH | rrepecTaHOBOK, pelIeHus b JCUCTBHIA; BHOCUTH | COCTABICHUS (GOPMYII,
75 | Pa3meleHus. HOHATHA pa3MenieHus, KOMOWHATOPHBIX | KOPPEKTUBBI U BBIPAXKAFOIIIHX
76 | CoyeraHms. OTHOCUTENbHOH COYETaHUSA 3a7a4 JIOTIOJIHEHHS B 3aBUCHMMOCTH MEXK]LYy
77 CoueTanms. HaCTOThI u COCTaBJICHHbBIE peaTbHBIMU
BEPOATHOCTH — IIJIAHBI. BEJIMYMHAMU.
78 | OTHOCHTENbHAS CITY4aitHOTO cllydaiiHOe -OIpENENATh
4acTorTa COOBITHSL coObITHE, KOJIMYECTBO BriGupats HauGosee
cllyyaifHoro OTHOCHUTEJIbHAS PAaBHOBOSMOMHDL | by exerirpmpic
COOBITHS. 4acToTa, X UCXOJI0B
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79 KJIAaCCUYECKOE HEKOTOPOT0 CIIOCOOBI pereHus
BeposiTHOCT OIpezie/IEHUE UCTIBITAHUS; 3aauu B
BEPOSITHOCTH -3HaTh 3aBUCUMOCTH OT
PaBHOBO3MOXHBIX
COBLITHIL KJIACCUYECKOE KOHKPETHBIX
olpeieneHne YCIIOBHIA; TPOBOIUTH
BEPOSITHOCTH aHaJM3 CII0COO0B
80 MIPOTUBOMOJIOXKHBI | -3HaTh GOpPMYJIy | pElIEHHU 3a]1a4; UCIIOJIb30BaTh
e coObITHS, BBIUNCIICHUS BOCCTAHABIIMBATh npruoOpeTeHHbIE
HE3aBUCHMBbIE BEPOSITHOCTH B | IIPEMETHYIO 3HAHUS U YMEHUS B
COOBITHS, cllydae ucxoja CUTYaLUIO, PaKTUYECKON
HECOBMECTHBIE U IPOTHBOIIOJIOKH | ONHMCAaHHYIO B JEeSITEIIbHOCTH U
COBMECTHBIE BIX COOBITHUH 3aja4de, MyTéM MMOBCETHEBHOW KU3HU
COOBITHS nepe@opMyIupoBaH | AJIA:
Crnoxenue u usi, U300paxkaTh Ha
YMHOKEHUE CXEMe TOJIBKO BBIITOJIHEHUS PaCUeTOB
BEPOSITHOCTEM. CYLIECTBEHHYIO 1o ¢opmyiam,
nHpopMaIuio;
aHAJIM3UPOBATh COCTaBJICHUS POPMYIL,
0OBEKT, BbIICIIASA BBIPAKAIOIINX
CYLIECTBEHHBIE U 3aBHCUMOCTH MEXIY
HECYILIECTBCHHbIE peanbHbIMU
MIPU3HAKH. BEJIMYMHAMU.
81 KonTpoasnas
padora Ne7 o yMEHHE
TeMe «DJIEMEHThI KOHTPOJIMPOBATH
KOMOWHATOPUKH U IIPOLIECC U PE3YJILTAT
TEOPUH yaeOHOMH
BEPOSITHOCTEN» MaTeMaTU4YeCKOn
82 | Ananu3 JEATEIbHOCTH
KOHTPOJIbHOM
padorbl Ne7
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Texnonozuu: 310poBbecOepekenus, IMPPEpeHINPOBAHHOTO OIX01a B 00YUEHHUH,10ATATHOTO () OPMUPOBAHUS YMCTBEHHBIX JIEHCTBUH, HCCIIEI0BATENbCKON

ACATCIIbHOCTH, CAMOJUArHOCTHUKHN, KOMMYHUKAIITUOHHBLIC TCXHOJIOTUN

VI HUTOI'OBOE NOBTOPEHHUE. PEHIEHUE 3AJAY 11O KYPCY VII - IX KJIACCOB
83 ToxxnecTBeHHBIE o0acTb -3HATh AJITOPUTM | APryMEHTHPOBATH KPUTUYHOCTh
peoOpa3oBaHUsL. oIpeeNeHUs U IIOCTPOEHHUS CBOIO TOUKY 3P€HHUS, | MBIIUICHUS, yMEHUE
84 | ToxaecTBEeHHbIE o0nacTh 3HauUeHUM | rpaduka CIIOPUTH U pacmno3HaBaTh
peoOpa3oBaHusl. byHKIII byHKIUY; OTCTauBaTh CBOIO JIOTUYECKH
85 ToxxnecTBeHHBIE -yMETb CTPOUTH | ITO3ULUIO HEKOPPEKTHBIE
npeoOpa3oBaHusl. rpaduxu HEBPaXICOHBIM IS | BHICKAa3bIBAHHUS,
byHKIUY; ONIOHEHTOB OTJINYATh TUIOTE3Y OT
-yYMETb 10 o0pa3om; pa3BuBaTh | (akTa
rpaduky YMEHUS
ONpEeNIETATh UHTETPUPOBATLCSA B | KPEATUBHOCTh
CBOICTBa IPYIITY CBEPCTHUKOB | MBIIIJICHUS,
byHKIIMN U CTPOUTH UHUINATHBY,
86 | YpaBHeHUs U KBaJIpaTHbIE -yMEeTh pelaTh IIPOAYKTUBHOE HaXOIYMBOCTb,
HEpaBEHCTBA ypaBHEHUS, ypaBHEHUS B3aMMOJICHICTBHE CO | aKTUBHOCTH TPHU
HEpaBEHCTBA TpeTbel u CBEPCTHUKAMHU U pelieHun
87 | YpaBHeHus u BTOPOMU CTEIICHH, YeTBEPTOU B3POCIIBIMH. F€OMETPUUYECKUX 3a1a4
HEpaBEeHCTBA CUCTEMBI CTEMEeHH C OJTHUM
ypaBHEHUM HEU3BECTHHIM ¢ | BHOCHTH yYMEHHE
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88

YpaBHeHus u
HEpPaBEHCTBA

&9

YpaBHeHu,
CUCTEMBI
YpaBHEHHI

IIOMOUIBIO
pa3yIoKEHUS Ha
MHOKUTENH U
BBEJICHUS
BCIIOMOTaTEJIbHO
1 IEPEMEHHO;
-yMETb pelaTh
HEPaBEHCTBA
METOJOM
MHTEPBAJIOB;
-yMETb pelaTh
CUCTEMBI
ypaBHEHUU

90

YpaBHeHu,
CUCTEMBI
YpaBHEHHI

91

VYpaBHeHu4,
CHUCTEMBbI
YpaBHEHHI

92

HepaseHncrsa,
CUCTEMBI
HEPABCHCTB

perieHue
TEKCTOBBIX 3a7a4

-YMETH peLIaTh
3aJ1auu ¢
MOMOIIbIO
ypaBHEHUU
-YMETH peLIaTh
3aJ1auu ¢
MOMOIIbIO
COCTaBJICHUS
CUCTEM

93

Hrorosas
KOHTPOJIbHAS
padora Ne8.

94

HepaBencrna,
CHUCTEMbI
HEPaBEHCTB

pPa3HOCTh
apu(pMeTHIECKON
IIPOTPECCHH,

-3HaTh (POPMYJIIBI
n-ro 4J€Ha u
CYMMBI N YJICHOB

He00XO0oINMBIE
TOIIOJTHEHUS U
KOPPEKTHUBHI B TIJIaH
U cII0c00 JEHCTBYS B
ciryJae
pacxoxKIeHus
ATaJIOHA, PEATBHOTO
JIICUCTBUS U €TO
pe3yibTaTa.

OcymecTBIsATh
CpaBHEHHE U
KJIACCU(PUKAIIHIO TIO
3aJaHHBIM
KPUTEPHSM.

AprymMeHTHpoOBaTh
CBOIO TOYKY 3pEHUS,
CTIIOPUTH U
OTCTauBaTh CBOIO
MO3UITUIO
HEBPaXICOHBIM TSI
OTITOHEHTOB
o0pa3zoM; pa3BUBAaThH
YMEHHUS
MHTErpUPOBATHCA B
TPy CBEPCTHUKOB

KOHTPOJIMPOBATh
MpoILIeCC U Pe3ybTaT
yaeOHOMH
MaTeMaTUYeCKOM
JeITEIbHOCTH

CITOCOOHOCTH K
SMOIMOHATHBHOMY
BOCITPHUSITHIO
MAaTEMAaTUYCCKUX
00BEKTOB, 3a/1a4,
peLICHHI,
paccyxIeHui
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95

HepaBencrna,
CHUCTEMbI
HEPaBEHCTB

96

OyHKIUH,
CBOICTBA,
MMOCTPOEHUE
rpaduKoB

97

OyHKIUY,
CBOICTBA,
MMOCTPOEHUE
rpaduKoB

98

TexcToBnle 3a1aun

99

TexkcToBnle 3a1aun

3HaMEHaTENb
reOMETPUYECKOMN
IIPOrPECCHH,
CyMMa N-ro wieHa
apupMeTHIECKON
U TEOMETPUYECKON
MIPOrpeccuun

apuMeTHUIECKO
U u
reOMETPUUYECKOMN
MPOTPECCUil U
YMETb UX
MPUMEHSTD MPU
pelIeHnH 3a1au

100

Brimonnenue
y4eOHO-
TPEHUPOBOYHBIX
3aanuii B popmare
oros.

PesepBHbIi ypOK

PesepBHBIi ypOK

Y CTPOUTH
MIPOIYKTUBHOE
B3aHUMOJIECUCTBHE CO
CBEpCTHUKAMU U
B3POCIIBIMH.

Baocuth
HEOOXOIMMEIE
JIOTIOJTHEHUS U
KOPPEKTUBEI B IVIaH
U cr1oco0 neicTBus B
ciydae
PacXoKIeHUS
3TalIOHa, PEATbHOTO
JNIEUCTBYUS U €TO
pe3yInbrara.

Ocy1ecTBIATH

¢dopmupoBanue
OTBETCTBEHHOTO
OTHONICHHUS K YUCHHUIO,
TOTOBHOCTH U
CIIOCOOHOCTH
o0ydJaronmxcs K
CaMOpPa3BUTHIO
caM000pa30BaHMIO Ha
OCHOBE MOTHBAIIHH K
00y4eHUIO U
MIO3HAHUIO, BEIOOPY
NaJILHEUIIIETO

38



101

Beimonnenune
yueOHo-
TPEHHUPOBOYHBIX
3aaHuii B popmare
oro.

Pe3epBHbIil ypok

CpaBHEHHE U
KJ1accu(hUKALMIO TIO
3aaHHBIM
KPUTEPHSIM.

obOpasoBaHus Ha Oa3e
OPUEHTUPOBKH B MUPE
npodeccuit u
npodecCHoHATBHBIX
MPEANOYTEHUH,
OCO3HAHHOMY
MOCTPOCHHUIO
VHIUBUYAIBHOMN
o0OpasoBarenbHON
TPAEKTOPHUH C YUETOM
YCTOHYHUBBIX
MO3HABATEIBHBIX
UHTEPECOB

102

Beimonnenune
yueOHo-
TPEHHUPOBOYHBIX
3aaHuii B popmare
Ooro.

Pe3epBHbIi ypok

Texnonozuu: 310poBbhecOepekenus, TuPpPepeHIIPOBAHHOTO TOIX0a, TEAArOTUKA COTPYIHUYECTBA, CAMOIMATHOCTUKH U CAMOKOPPEKITUI
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