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PABOYAS TPOI'PAMMA
no ajaredpe
YpoBenb 00pazoBaHus (Kj1acc) OCHOBHOe o0Iee oOpa3zoBanue 7 -9 kiacchel
KomunuectBo yacoB 306

1. [TosicHUTEILHAA 3aNIMCKA

Pabouas nporpamMma o yueOHOMY Kypey « anredpa 7-9 kiacc » pazpaboTaHa Ha OCHOBE TPUMEPHOM

OCHOBHOI1 00pa3oBaTeIbHON POrpaMMbl OCHOBHOTO 001iero O6pa3zoBaHus

H3yuenue ancebpvt 6 00pazoeamenvHvlX YupeHcOCHUAX OCHOBHO20 00uiez0 00pazoeanus

HANpaeleHo Ha Jocmudicenue Cﬂedytoumx ueﬂeﬁ:

® OBJIAJICHUE CHUCTEMOM MAaTeMaTHYECKUX 3HAaHUH U YMEHHMH, HEOOXOJUMBIX TJIl IPUMEHEHHUS 5
NPaKTUYECKOHN JIeATENbHOCTH, U3yUYEHHUS] CMEXHbIX AUCLUILINH, IPOAOIKEHHUs 00pa30BaHus;
® HTEJUIEKTyaJIbHOE pa3BUTHE, (POPMUPOBAHHE KadeCTB JIMYHOCTH, HEOOXOJUMBIX 4YEJIOBEKY JUIS
MOJTHOLICHHOH XH3HU B COBPEMEHHOM OOIECTBE, CBOMCTBEHHBIX MaTEMaTHUECKOM AEATeNbHOCTHU:
SICHOCTHU W TOYHOCTU MBICIIH, KPUTUYHOCTU MBIIUICHUA, UHTYHWIOHUH, JTIOTHYCCKOTO MBIIUICHUWS,
3JIEMEHTOB AJITOPUTMHYECKON KYyJIbTYPhI, MPOCTPAHCTBEHHBIX MPEACTABICHUH, CIOCOOHOCTH K
MPEOAO0JICHUIO TPYAHOCTEM:
e hopMHUpOBaHUE TPEACTABICHUN 00 HIEAX M METOJaX MaTeMaTUKH KaK YHUBEPCAIBHOTO SI3bIKa
HAyKH U TEXHUKH, CPEACTBA MOACIUPOBAHNUS SBICHUI U ITPOLIECCOB;
® BOCIIMTAHUEC KYJIbTYPbl JIUYHOCTH, OTHOIICHUA K MATEMATUKE KAK K YaCcTHU O6HIG‘I€J'IOB€‘ICCKOI>1
KYJIBTYpPBI, UTpatolieil 0coOy1o poJib B OOIIECTBEHHOM Pa3BUTHH.
O0ocHoBaHMe BbIOOpA coAepKAHUSA YACTH IPOrPAMMBI 110 y4eOHOMY NpeaMeTy
Co3HatenbHOE OBJIAJICHUE YYALIUMHCSA CUCTEMOH anreOpandeckux 3HAaHWKW U YMEHUH He0OXOIMMO B
HOBCCHHCBHOI\/'I KHU3HHU [JId HMU3Y4YCHHA CMCXKHBIX OUCHUIUIMH W HOPOAOJIKCHUA O6paSOBaHI/I$I.
[IpaxkTHyeckast 3HAUUMOCTh LIKOJIBHOTO Kypca ajire0Opbl 00yCI0BIEHA TEM, YTO €€ 00BEKTOM SIBIIAIOTCSA
KOJINYECTBEHHbIE OTHOLICHMS IEHCTBUTENHLHOIO MHUpa. Maremaruyeckas MOArOTOBKa HEOOXOIMMa
IJi1 MMOHHUMAaHUS HNPHUHIOHUIIOB yCTpOfICTBa 1 HCIIOJIb30BaHUA COBpeMeHHOfI TCXHUKH, BOCIIPUATHA
HAayYUYHBIX U TCXHHUYCCKUX MOHATUHA H I/II[GI71. MaremaTnka SIBISICTCS SI3LIKOM HAayKHN U TCXHHUKH. Ceé

IIOMOIIBIO MOACITUPYIOTCA U U3YYAROTCA ABJICHUA U MIPOLECCHI, IPOUCXOAINIUE B IIPHUPOIC.

Anrebpa sBJISETCS OJIHUM M3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJBI: OHA OOECIIEYUBACT HW3YUYCHHE
JpYruX JUCUMIUIMH. B epByro ouepeap 3TO OTHOCUTCS K MPEAMETaM €CTECTBEHHO-HAy4YHOrO IIUKJIa, B
YaCTHOCTH K (Qu3uke. Pa3BuUTHE JOrMYECKOro MBIIIICHUS YyYaluxcs Npu oOydeHuu anredpe

CIOCOOCTBYET YCBOCHUIO IIPEAMETOB T'YMaHUTAPHOI'O LIUKJIA.

Henun o0yuenns
[IpakTuueckre yMeHMsT M HaBBIKM alreOpandyeckoro XapakTepa HEOOXOAMMBI JUIsl TPYIOBOH H

HpO(beCCHOHaHBHOﬁ IIOATrOTOBKH IIKOJBHUKOB. PazButne Y yJalquxcs MMpaBUJIbHBIX Hpe,Z[CTaBJICHI/Iﬁ



O CYIIHOCTH W TPOUCXOXKJIECHUU anreOpandecknx aOCTpakiui, COOTHOIICHWU pEaJbHOrO0 U
UJICATBHOTO, XapaKTepe OTPAKEHUSI MATEMAaTHUECKOM HAyKOH SIBICHUN M TIPOLIECCOB PEaTbHOTO MUPA,
MecTe alnreOpsl B CUCTEME HAYK U POJIM MAaTEeMaTHYECKOTO MOJICTUPOBAHMS B HAYYHOM MO3HAHUH U B
MIPaKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YUAIIMXCS U KAUYECTB MBIIIICHHUS,
HE0OXO0IUMBIX TUTST ajlanTanuu B COBPEMEHHOM UH(OPMALIMOHHOM oO1mrecTBe.
TpeOyst OT ydamuxcss yMCTBEHHBIX W BOJIEBBIX YCHJIMH, KOHIIGHTPAIlMM BHUMAaHUS, aKTUBHOCTHU
pPa3BUTOTO BOOOpaKeHHUsI, anreOpa pa3BUBAET HPABCTBEHHBIE YEPTHl JIMYHOCTH (HACTOWMYMUBOCT,
LeIeYCTPEMIEHHOCTh, TBOPYECKYIO aKTUBHOCTb, CAMOCTOSITEIbHOCTh, OTBETCTBEHHOCTD, TPYAOII00HE,
JTUCHUIUTMHY U KPUTHYHOCTh MBIIIJICHHUS) U YMEHUE apTyMEHTHPOBAHHO OTCTaMBaTh CBOU B3TJISABI U

YGC)KILGHI/IH, a TaKKe CIIOCOOHOCTh MNPUHHUMATL CAMOCTOSATCIIbHBIC PCIICHU.

Wzydenue anreOpbl, QyHKIHA, BEPOSATHOCTH U CTATUCTHKU CYIIECTBEHHO DPACIIMPSIET KPyro3op
y4Yalmxcs, 3HaKoMsl UX C HHIYKIUEH W JemayKiued, o000IIeHneM U KOHKpeTH3aluel, aHallu30M H
CUHTE30M, Kiaccupukauved U CUCTeMaTu3aluel, abcTparupoBaHHEM, aHajlOrue. AKTHBHOE
WCIIONIb30BaHME 3a/lad Ha BCEX JTamax y4eOHOro mpolecca pa3BHBAaeT TBOPUECKHE CIOCOOHOCTH

IIKOJIBbHHUKOB.

N3yuenue anreOpbl mo3BosisgeT (OPMUPOBaTb YMEHHMS M HAaBBIKM YMCTBEHHOIO Tpyra —
IUTAHUPOBAHHE CBOEH palOoThl, OMCK pallMOHAIBHBIX MyTel €€ BBIMOJHEHUS, KPUTUYECKYIO OILEHKY
pe3ynbTaroB. B mpouecce u3yueHus: anreOpsl MKOJbHUKY JOJKHBI HAYUYNUTHCS U3J1araTh CBOU MBICIU
SCHO W HCYEPINBIBAIOIIE, JIAKOHMYHO M EMKO, NPHOOPECTH HABBIKM UYETKOro, aKKypaTHOro M

I'PaMOTHOT'O BBIIIOJIHCHUSA MAaTCMATUICCKHUX 3amucei.

3anaum yyeOHOro Kypca:

Baxneiieil 3amgadell MIKOIBHOTO Kypca aireOpbl sBISETCS pa3BUTHE JOTUYECKOTO MBIIUICHUS
yaamuxcs. Camu OOBEKTHI MAaTEMAaTHYECKHX YMO3AKIIOUCHHN W MPUHATHIC B anreOpe mpaBuiia UX
KOHCTPYHPOBAHHsI CIIOCOOCTBYIOT ()OPMHPOBAHUIO YMEHUN OOOCHOBHIBATH M JOKA3bIBATH CYXKICHUS,
MPUBOJIUTL UETKHUE OMNpEAENeHUs, pa3BUBAIOT JIOTUYECKYIO HHTYHIMIO, KpPaTKO M HarJsgHO

PACKPBIBAIOT MEXaHU3M JIOTHUYCCKUX HOCTpOCHI/Iﬁ " y4daT ux NpuMCHCHUIO.

Tem cambiM anrebpa 3aHMMaeT OAHO M3 BEIYLIMX MeCT B ()OPMHPOBAHUU HAYUHO-TEOPETUYECKOTO
MBILIUIEHUS] NIKOJBHUKOB. PacKppiBas BHYTPEHHIOIO TapMOHMIO MAaT€MaTHKH, (GOpMHUPYsI HOHUMaHHE
KpacoTbl M M3SIIECTBA MAaTEMAaTUYECKUX PACCYKJEHUM, anredpa BHOCUT 3HAYUTENIbHBIN BKJIAJ] B

OCTECTUYCCKOC BOCIIMTAHUC YUAITUXCA.



2. O0mas xapakTepucTUKa y4eOHOr0 npeamera
B kypce anreOpsl MO>KHO BBIJICJIUTH CJEIYIOIIME OCHOBHBIC COJEpKaTeNbHbIC JTHUHUU: apU(PMETUKA;
anreOpa; (QyHKIHMH, BEPOSATHOCTh M CTATHCTHKA. Hapsay ¢ 3THM B coaepKaHHWE BKIIOYCHBI 1B
JOMOJHHUTEIBHBIX MCTOHJOJOTMYCCKUX pa3aciia: JIOTHKa U MHOXECTBA, MaT€MaTuKa B UCTOPHUYCCKOM
Pa3BUTHUH, YTO CBSI3aHO C peanu3alueil Ieneil OOIEUHTEIVIEKTYaqIbHOTO M OOIIEKYJIbTYpHOTO
pa3Butus yuanmuxcs. CoaepikaHue KakJI0ro M3 3THX pa3/iesioB pa3BOPAUMBAETCS B COAEPKATEIbHO-
MCTOANYCCKYIO JIMHUIO, TPOHU3BIBAIOUIYIO BCEC OCHOBHBIC COACPIKATCIIBbHBIC JIMHUH. HpI/I OTOM II€pBad
mmHusg — «JIornka m MHOKEeCTBay — CIIYKUT LEJIN OBJIAACHUA YHAIIUMUCA HCKOTOPBIMHU 3JICMCHTAMHA
YHHUBEPCAJIHLHOIO MAaTeMaTHYECKOTO s3blKa, BTOpas — «MareMaTuka B HCTOPUUYECKOM Pa3BUTHI» —

CHOCOOCTBYET CO3[aHHI0 OOIIEKYIbTYPHOTO, TYMaHUTapHOTO (DOHA U3yUEHUs Kypca.

Conepxxanue JHMHUHM «ApUPMETHKa» CIYXKUT 0a3z0oi Juid JalbHEHIIero H3y4eHHs YydallUuMUCS
MaTeMaTUKH, CIIOCOOCTBYET PAa3BUTHUIO HUX JIOTMYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS
MOJIb30BAThCS ANTOPUTMAMH, a TaKKe MPUOOPETEHHIO MPAKTUYECKHX HABBIKOB, HEOOXOIUMBIX B
MIOBCETHEBHOH KU3HU. Pa3BUTHE MOHATHA O YMCIIE€ B OCHOBHOM ILIKOJIE CBSI3aHO C PALIMOHAIBHBIMHU U
UppalMoOHAIBHBIMU YHCIIaMH, (OPMHUPOBAHUEM MEPBUYHBIX TMPEACTABICHUH O JeHCTBUTEIHLHOM

qHucCJe.

COI[ep)KaHI/IC JJMHHUHA «Anrera» CHOCOGCTByeT q)OpMI/IpOBaHI/IIO Yy ydaliuxcda MaTeMaTU4YCCKOr'o
afrmapara il pelICHUA 3aJad K3 pPasgcjioB MaTEeMaTUKH, CMCKHBIX MNPEIAMCETOB U 0pr>1<a101116171
PCATBHOCTH. SI3BIK aﬂre6p51 HO)I‘-IépKI/IBaeT 3HAYCHHUE MATECMATUKH KaK A3bIKa IOJId IIOCTPOCHUA

MaTCMAaTHYCCKHX MO,Z[CJ'ICI‘/'I IMpoIeCCoOB U SIBIICHHUI PCaJIbHOI0 MHpa.

Pa3zBuTHe anrOpMTMHUYECKOTO MBIIIICHUS, HEOOXOJMMOT0, B YaCTHOCTH, JUII OCBOCHHS Kypca
UHPOPMATUKH, M OBJAJECHUE HAaBBIKAMU JIEAYKTUBHBIX PACCYKICHHUH TaKkKe SIBISIOTCS 3aJadaMiu
uzydeHus anredpsl. [IpeoOpa3oBanue cUMBOIBHBIX (DOPM BHOCHUT CHEIM(PHUECKUI BKIIAJ B Pa3BUTHE
BOOOpaXCHUSI yUAIIUXCS, UX CIIOCOOHOCTEH K MaTeMaTW4ecKOMy TBOpYeCcTBY. B OcCHOBHOII mikoie

MaTepual Tpyninupyercs BOKPYT palliOHATBHBIX BhIPAKEHHM.

Conepxanne pasaena «DyHKIHW» HALEJIEHO Ha IOJIYYEHUE IIKOJIbHUKAMHM KOHKPETHBIX 3HAHUU O
(GYHKIMU Kak BaKHEHIIeH MareMaTHYecKol MOJAETH Ul ONMCaHMs U MCCIEJOBAHUS Pa3HOOOpPa3HBIX
nporeccoB. M3yueHue 3Toro Matepuaia CrocoOCTBYET pa3BUTHIO Y YUYAIIUXCSl YMEHUS UCIOIb30BATh
pa3NUYHbIe SI3BIKM MaTeMaTUKU (CIOBECHBIH, CHUMBOJIMYECKHH, Tpaduyeckuii), BHOCHT BKJIaJ B
(¢hopMUpOBaHHME TMPEACTAaBICHUI O pOJM MaTeMaTUKH B DPAa3BUTHUM IUBWIM3ALMH M KYJIbTYpPHI.
Paznen «BeposATHOCTP M CTaTUCTHKAa» — 00A3aTENbHBI KOMIIOHEHT IMIKOJIBHOTO OOpa3oBaHMA,
YCUJIMBAIOIIMI €ro MpHUKIAJHOE M MPAKTUYECKOe 3HAaueHHe. DTOT MaTepuan HeoOXoIuM, Mpexse

BCETO, s (pOopMUpPOBaHUS y ydyaluxcs GyHKIMOHAIBHON IPaMOTHOCTH — YMEHHS BOCIIPHHUMATh U



KPUTHYECKH aHAIM3UPOBaTh MH(OpMaIMIO, NPEJCTAaBICHHYI0 B pPa3lUYHBIX (hopmax, MOHUMATH
BEPOSITHOCTHBIM ~ XapakTep MHOTHUX pPEAJBHBIX 3aBUCHUMOCTEH, IPOU3BOAUTH IIPOCTEHINNE
BEPOSITHOCTHBIE PAcy€Thl. M3ydyeHne OCHOB KOMOMHATOPUKH IO3BOJHUT YYaIEMYCsS OCYIIECTBIISITDH
paccMOTpeHHe cllyyaeB, Iepebop M NOJACYET 4YMciIa BapUaHTOB, B TOM 4YHCIE B MPOCTEHINNX

NPUKIIAAHBIX 3a/lavyax.

HpI/I HU3y4YCHUU CTATUCTHUKHU U BEPOATHOCTHU O6OFaI_HaIOTC$I npeacTaBJICHUA O COBpeMCHHOﬁ KapTUHC
MHpa U MCTOHax €ro HCCJICIOBaHUA, (I)opMpreTc;I IIOHUMAHHUEC POJIM CTATUCTUKHU KAaK HCTOYHHKA

conuaJibHO 3HAYUMOH I/IH(bOpMaIII/II/I " 3aKJIaJbIBaAOTCS OCHOBBI BEPOATHOCTHOI'O MBILIJICHUA.

3. MecTo yueOHOTr0 npeaMeTa B y4eOHOM IJIaHE

B cootBercTBum ¢ yuebnsiM mianom MbOVY COILI Ne76 Ha u3yueHHs MaTeMaTHKU Ha CTYIEHU
OCHOBHOT0 00111€r0 00pa3zoBaHusi orBoautcs 306 yacos, B ToM uucie B 7 kinacce 102 yueOHbIX
yacoB U3 pacuera 3 yueOHbIX yaca B Heziento, B 8 kimacce 102 yueOHBIX 4acoB U3 pacyeTa 3 yuyeOHbIX

yaca B HeJlenro, B 9 kitacce 102 ydeOHBIX 4acoB U3 pacyeTa 3 yueOHBIX Yaca B HEJCIO.
4. JInuHOCTHBIE, MeTaNpeIMeTHbIE U MIPeIMeTHbIE Pe3yJIbTAThl OCBOEHHS Y4eOHOr0 mpeMeTa

[Mporpamma obecrieuuBaeT JOCTHIXKCHHE CIICAYIOIIUX pE3yJIbTaTOB OCBOCHUS 00pa30BaTEIbHON

IIporpaMMmbl OCHOBHOI'O 061]161"0 06p330BaHI/I${Z

B nanpasnenuu 1u4HOCMHO20 pA3GUMUAL

1)  cpopMHPOBAaHHOCTH OTBETCTBEHHOIO OTHOIIEHUS K YYEHHMIO, TOTOBHOCTb U CHOCOOHOCTH
oOydJaromuxcsd K CaMOpPa3BUTHIO M CaMOOOpa30BaHMIO HAa OCHOBE MOTHBAllUM K OOYYEHHUIO U
MO3HAHWIO, BHIOOPY JMaybHEiIero oOpa3oBaHWs Ha 0a3e OPHEHTUPOBKM B MHUpE Mpodeccuii u
npodecCHOHATBHBIX NPEANOYTEHUH, OCO3HAHHOMY ITOCTPOCHUIO MHIMBHUIYaTbHOW 00pa3oBaTeIbHON

TPACKTOPUHU C y‘léTOM YCTOI\/’I‘H/IBHX IO3HABATCJIIbHBIX HHTCPECOB,

2) chOpMHUPOBAHHOCTH IIETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHUA HAYKH U O6U.IGCTB€HHOﬁ IIPAaKTUKH,

3) cpopMHPOBAHHOCTP KOMMYHHUKATUBHOW KOMIIETEHTHOCTHM B OOILNEHUH U COTPYJHHYECTBE CO
CBEpCTHHKAMHM, CTapUIMMHU M MJAAIIMMH, B 00pa3oBaTelbHOH, OOIIECTBEHHO NOJE3HOH, y4eOHO-

HCCIIEI0BATENIbCKON, TBOPUECKON U IPYTUX BUJIAX JIE€ATEIbHOCTH;

4) YMCHHUC SACHO, TOYHO, 'PaAMOTHO H3J1araTb CBOU MBICJIA B yCTHOfI 1A ITMCHhMEHHOM pc4H, IMMOHUMATb

CMBICTI IOCTaBJICHHOM 3a/]au, BBICTpauBaTh apryMEHTAIUIO0, IPUBOAUTH IPUMEPbI U KOHTPIIPUMEDBI;

5) mnpezacraBiieHHE O MaTeMaTHYECKON HayKe Kak cepe ueloBEeYeCKOM NesATeNnbHOCTH, 00 Tanax eé

Pa3BUTHA, O €€ 3HAUUMOCTH JJIsI Pa3BUTHA HUBUIIA3AIUU;



6) KPUTHYHOCTb MBINUICHUA, YMCHHUC PACIIO3HABATH JIOTMYCCKHU HCKOPPCKTHBLIC BbICKA3bIBAHUA,

OTIIMYATh THIOTE3Y OT (aKTa;

7) KpCaTUBHOCTb  MBIINUICHUA, WHHIOWATUBA, HAXOJAYUBOCTb, dAKTHBHOCTL IIpU PCHICHUU

anreOpanvecKux 3ajad;
8) yMeHHEe KOHTPOJIUPOBATH MPOLIECC M PE3YNIbTAT YUeOHOH MAaTEMAaTHUECKOM IeATETbHOCTH;

9) cnocoOHOCTh K AMOIHMOHATHHOMY BOCHPHUSTHIO MaTEMaTHYECKHX OOBEKTOB, 3a1ad, pPEUICHHH,

paccyXIeHHIl.

B memanpeomemnom nanpaenenuu:
1) yMmeHHe caMOCTOATEIbHO IUIAHUPOBATH AJbTEPHATUBHBIE MYTH JOCTHXKEHHUS LieJei, 0CO3HAHHO

BBEIOMpATh Hanbosee 3PpPeKTUBHBIE CIIOCOOBI PEIICHHS YUYeOHBIX U TT03HABATEILHBIX 3a/a4;

2)  yMeHHME OCYUIECTBIIATH KOHTPOJIb IO pe3yJbTaTy M IO CHoco0y JAelcTBUS Ha YpOBHE

MIPOU3BOJIBHOI'O BHUMAHUA U BHOCUTDH HeO6XOI[I/IMBIe KOPPCKTHUBBI;

3) YMCHHEC aACKBATHO OLCHUBATH NNPABUJIIBHOCTD HUJIN OIIMOO0YHOCTh BEIITOJIHEHUS y‘le6H0ﬁ 3aJa4u, eé

00BEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOYKHOCTHU €€ pelICHHS,

4) oOco3HAHHOE BIIAJICHUE JIOTMUYECKUMHU JIEHCTBUSIMHU ONpEICIICHUs TMOHATHH, 0000IIeHMS,
YCTAHOBJICHHSI aHAJIOTUN, KIACCU(PUKAIMKA Ha OCHOBE CAMOCTOSITEILHOTO BBIOOpAa OCHOBAHHNA H

KpUTEpHUEB, YCTAHOBJIEHNS POJOBHUIOBBIX CBS3€EH;

5) yMeHHME YCTaHaBJIMBATh NPUUYUHHO-CIEJACTBEHHBIEC CBSI3U; CTPOUTH JIOTMUECKOE PACCYXICHHE,

yMO3aK/Iio4eHrne (MHIyKTUBHOE, IEIYKTUBHOE U 110 AaHAJIOTUH) U BBIBOJIBI;

6) ymeHue co3aaBaTh, IPUMEHSITh U TIPEOOPA30BHIBATH 3HAKOBO-CUMBOJIIMYECKHE CPEACTBA, MOJCTH U

CXCMBbI IJI pCIICHUSA y‘IGGHBIX M IIO3HABATCJIbHBIX 3a/1a4,

7) yMeHHE OpraHu30BbIBaTh Y4eOHOE COTPYIHHYECTBO U COBMECTHYIO JEATEIBHOCTh C YUHUTEIEM U
CBEPCTHUKAMHM: ONPECIIATH 1e]U, pacnpeaeiacHre GyHKIUI 1 poJieii yYaCTHUKOB, B3aUMOJICHCTBUE U
obmre crmocoObl paboThl; yMeHHE paboTaTh B TPYIIE: HAXOAUTH OOINee peIlIeHHe W pa3peliarh
KOH(MIUKTEI HAa OCHOBE COTJIACOBAaHMS TIO3WIMA ¥ Yy4€Ta WHTEPECOB; CIylaTh NapTHEPA,

(hopMynupoBaTh, apryMEeHTUPOBATh U OTCTaWBaTh CBOE MHEHUE;

8) cdopMHpOBaHHOCT, y4eOHOM ©  OOIIENOIH30BATETLCKOW KOMIIETGHTHOCTH B O0JacTH
WCTIOJB30BaHUSI ~ WH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX  TexHojoruid  (MKT-komMneTeHTHOCTH);
9) mepBoHauanbHBIC MPEACTABICHUS 00 HACSIX M O METOJaX MAaTEeMAaTHKU KaKk 00 yHHMBEpCaTbHOM

SA3BIKC HAYKW U TCXHHUKHU, O CPECACTBEC MOJACITIUPOBAHUA SIBJICHHUI U IIpoNHECCCOB;



10) ymeHue BUAECTh MaTeMaTHUYECKYI0 3ajjauy B KOHTEKCTe MNPOOJEMHON CHTyallMM B JPYIHX

JUCLUIUITMHAX, B OKPYKAIOIIECH )KU3HU;

11) ymeHue HaXOAWTh B Pa3IUUYHBIX HCTOYHHMKAX HHGPOpPMAINIO, HEOOXOJUMYIO JUIS pELICHHUs
MaTeMaTUYECKUX MPOOJIeM, U MPEICTABIATh €€ B MOHATHON (hopMe; MPUHUMATH PEHICHUE B YCIOBHUIX

HEMOJIHOM U N30BITOYHOM, TOYHOM 1 BEPOSITHOCTHON MH(OpMaLINU;

12) ymeHue nmoHUMaTh M UCIOJIb30BaTh MaTEMaTHUECKHUE CPEJCTBA HAIVIAIHOCTU (PUCYHKH, YEPTEXKH,

CXEMBI U JIp.) JAJIsl WILTIOCTPALUU, HHTEPIIPETAllUY, apTyMEHTAIlUY;

13) ymeHue BBIABUTATh TUIIOTE3bl MPU PEIICHWU Y4EOHBIX 3a/ad U MOHMMATh HEOOXOAMMOCTh HX

MIPOBEPKH;

14) ymeHue npuMeHSATh UHIYKTUBHBIE U JECTyKTUBHBIE CIIOCOOBI pacCyXIE€HUH, BUIETh pa3InyHbIC

CTPATCTUU PpCHICHUSA 3adaY;

15) MOHUMAaHHUEC CYHIHOCTH AJITOPUTMHUYCCKUX npenanaHHﬁ U YMCHHUC JIEICTBOBATh B COOTBETCTBUM C

OpCAJIOKCHHBIM AJITOPUTMOM;

16) YMCHHUEC CaMOCTOATCIIBHO CTaBUTb LCJIH, BLIGI/IpaTL U CO3JaBaThb aJTOPUTMBbI JId PCHICHUA

y4eOHBIX MaTeMaTHYECKUX MpooIeMm;

17) ymeHue MJIaHUPOBATh W OCYLIECTBISATH JACSATEIBHOCTb, HAINPABICHHYIO Ha pEIICHHUE 3a/1ad

HCCIIEI0BATENIbCKOIO XapakTepa.
B npeomemnom nanpasnenuu:

1) ymenne paboTath C MaTeMaTHYECKUM TEKCTOM (CTPYKTYpPHpPOBAaHWE, W3BIEUYEHHE HEOOXOIUMOU
nH(pOopMalMK), TOYHO ¥ TPAMOTHO BBIPA’KaTh CBOM MBICIIM B YCTHOM M MHUCBMEHHOM pedu, IPUMEHSS
MaTEMaTUYECKYl0 TEPMHUHOJIOTMIO W CHMBOJIMKY, HCIIOJIb30BATh PA3JINYHBIE SI3BIKHW MAaTEMAaTUKH
(croBecHBIN, CUMBOJIMYECKH, TpadruecKuii), 000CHOBBIBATh CYKJICHHS, TIPOBOIUTH KJIaCCH(PUKALIUIO,

AOKa3bIBATh MATCMATHYCCKUC YTBCPIKICHUA

2) BnajeHue O0a30BBIM TOHSITHWHBIM amapaToM: HUMETh MPEACTABICHUE O YHCIE, BIAJCHHE
CUMBOJIGHBIM  SI3BIKOM  anreOphl, 3HAHHE DJIEMEHTAPHBIX (YHKIMOHAIBHBIX 3aBHCHMOCTEH,
(¢hopMUpOBaHHE TPEACTABIEHUH O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pPEabHOM MHpPE H O
pa3IUUYHBIX crmoco0ax WX U3y4YeHHs, 00 OCOOEHHOCTSX BBIBOJIOB M TPOTHO30B, HOCSIIUX

BEPOSITHOCTHBINA XapakTep;

3) YMCHUC BBIIIOJHATD anre6pa1/1qecmle HpCO6pa30BaHI/IH palrOHAJIBHBIX BBIpa)KeHPIfI, MNPUMCHATH UX
AJid pCHICHUA y‘-Ie6HBIX MaAaTCMaTUYCCKUX 3aJad M 3aJad4, BO3HHKAKIIMUX B CMCXKHBIX y‘Ie6HBIX

npeaMerax;



4) YMCHHC IOJIb30BATHCA MATCMATUYCCKUMU (bOpMyJIaMI/I n CaMOCTOATCIIbHO COCTaBJIATH (I)OpMy.HBI

3aBHCHUMOCTEH MCKAY BCIMYNHAMHA Ha OCHOBC O606IJ.[€HI/ISI YaCTHBIX CIIy4YacB U OKCIICPUMCHTA,

5) ymMeHHe pelaTh JMHEWHbBIE U KBaJApaTHbIE YPABHEHMSI U HEPABEHCTBA, a TAKXKE IPUBOJUMBIE K HUM
YpaBHEHHUS, HEPABEHCTBA, CHUCTEMbI; MPUMEHATh TrpauUuecKkue NpPeICTaBICHUS i1 DPELIEHUS WU
HCCIIE0BaHUs YPaBHEHUH, HEPABEHCTB, CUCTEM; IPUMEHATH IOJYUYECHHbBIE YMEHUS Il pELICHUs 3a/1a4

N3 MaTCMAaTHKH, CMCIKHBIX IIPCAMCETOB, ITPAKTHKH,

6) oBiazeHuEe CUCTEMOW (DYHKIHOHAJIBHBIX MOHATHH, (YHKIMOHAJIBHBIM S3bIKOM U CHUMBOJHUKOM,
YMEHUE CTPOUTh TpapuKu (PYHKLUMH, ONUCHIBATH MX CBOWCTBA, HCIHOJIb30BaTh (DYHKIMOHAJIBHO-
rpaduuecKkue NPEACTaBICHUSA [UIA ONMHMCAaHUS M aHajdu3a MaTeMaTHMYeCKHX 3aJad U pPeajbHbIX

3aBHCHUMOCTCIH;

7) OBJIaAICHUC OCHOBHBIMH crocodamu MNpEaACTaBJICHUA W aHalln3a CTaATUCTHYCCKUX AJAaHHBIX; YMCHHC

pelaTh 3aja4 Ha HaX0XK/IEHUE YaCTOThl M BEPOSITHOCTHU CIIy4alHbBIX COOBITHIA;

8) YMCHUC TPUMCHATH HN3YUCHHBIC IIOHATHA, PE3YyJbTaTbl W MCTOAbLI IIPpU PCUHICHUH 3aJdad H3
PAa3JIMYIHBIX Pa3acioB KypcCa, B TOM YHCJIC 3a/1da4, HC CBOAAIIUXCA K HCIIOCPCACTBCHHOMY ITPUMCHCHUIO

HU3BCCTHLBIX aJITOPUTMOB.

5 .Coaep:xkanue Kypca auaredpsi 7-9

Auredpa

Yucaa

PanuonanbHble yucaa MHOXECTBO pallMOHAIBHBIX yKcesl. CpaBHEHHE PAllMOHAIBHBIX YHCEIL.
JeiictBust ¢ panuoHanbHbIMU unciaamu. MppanuoHanabHble 4ucaa. lloHarne uppanuoHanabHOro

yrcna. Pacrmo3HaBaHue HppaunuoHanbHbIX uucen. Ilpumepbl  gokasarenbcTB B - anreOpe.

HppanmonanbHOCTh YHCIA J2. [Ipumenenue B reomerpuu. CpaBHEHHE HUPPAIMOHAIBHBIX YHCEIL.
MHOK€eCTBO AEHUCTBUTENBHBIX YHCEIL.
ToxnecTBeHHbIe Mpeodpa3oBanus. YuciaoBble 1 OYyKBeHHbIe BbIpaxkeHUsi. BeipaxxeHue
C mepeMeHHOU. 3HaueHue BoipakeHus. [logcTaHoBKa BbhIpaXE€HUM BMECTO MEPEMEHHBIX.
Heavbie Bbipaxenus. CTeneHb ¢ HaTypalbHBIM TokazaTeneM U e€ cBoiicTBa. I[IpeoOGpasoBanus
BBIpXXEHUH, COJEPIKAILUX CTETIIEHU C HAaTypaJIbHbIM Noka3aresneM. OqHousieH, MHOrowIeH. JleicTBust
C OJIHOWICHAMH M MHOTOWICHaMH (CJIOKEHHE, BBIYMTAHUE, YMHOXKEHHE). DOpMYyJIbl COKpPAIIEHHOTO
YMHOXEHUS: Pa3HOCTh KBAJAPATOB, KBAJApaT CyMMBI M Pa3HOCTU. PasnokeHHe MHOTOWICHa Ha
MHOXKUTEJIHM: BBIHECEHHE OOIIero MHOXHUTENs 3a CKOOKH, TPYNIHPOBKA, MpUMEHEHHEe (opMy
COKpam€HHOro yMHOXeHHUs. KBaapaTHbIM TpEXuseH, pa3lioKeHUE KBaJpaTHOrO TpEXUJIEHA Ha
MHOXHUTEH.

JpoOHo-panMoHanbHble BbIpa:keHus. CTemneHb ¢ 1enbiM mokasarenem. [IpeoOpazoBanue

IpOOHO-IMHENWHBIX BBIPAKEHUI: CIOXKEHHE, YyMHOXEHHe, JeieHue. Amnredpanyeckas IpoOb.
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JlonycTuMble 3HAUYEHUS TEPEMEHHBIX B JApPOOHO-pPAallMOHANbHBIX BblpaxkeHusix. CokpalieHue
anredbpandeckux npoodeil. [IpuBenenue anredbpandeckux apodeii k obiemMy 3HaMeHareno. JlelicTBus ¢
anredpandecKuMM JIpoOsSMU: CII0KEHHE, BBIUNTAaHUE, YMHOXKEHUE, JIEJICHNE, BO3BEJCHHUE B CTEIIEHb.

KBaaparTubie kopHu. ApudMeTnueckuii KBaJpaTHbI KopeHb. [IpeoOpa3zoBanre BhIpaKeHUH,
coJiepXKallnuX KBaJpaTHble KOPHU: YMHOXEHUE, ACJICHUE, BBIHECEHHE MHOKUTENS U3-T10]] 3HAKA KOPHS,
BHECEHUE MHOYKUTEIIS MO 3HAK KOPHSI.

YpaBHeHUS M HepaBeHCTBA

PaBencrBa. UucnoBoe paBeHCTBO. CBOICTBA YHCIIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHenus. [lonstue ypaBHEeHUs U KOpHs ypaBHEHUs. JIMHEHOE ypaBHEHHE U €ro KOPHH.
Pemenue nuHeiHbIX ypaBHeHUH. KoandecTBO KOpHEH TMHEWHOTO YypaBHEHUS.

KeaapaTrHoe ypaBHenue U ero xkopHu. KpanpaTHele ypaBHeHMs. HenosHble kBaapaTHbIE
ypaBHEeHUs. JIMCKpUMHHAHT KBaapaTHOro ypaBHeHHs. Dopmysia KOpHEH KBaJpPAaTHOI'O YPaBHEHUS.
Teopema Buera. Teopema, oOpatHas Teopeme Buera. Pemienue KBaapaTHBIX ypaBHEHUM:
UCHOJb30BaHuE (HOPMYJIBI Il HAXOKICHUS KOPHEH, rpapuuecKuil MeTo peleHHs, pa3sioKeHHe Ha
MHOXUTENH, OO0 KOPHEH ¢ uCIoib30BaHueM Teopembl Buera. KonndyecTBo KopHE# KBaapaTHOTO
yYpaBHEHHS B 3aBUCHUMOCTH OT €ro JAUCKpUMHHaHTa. buKBajgpaTHble ypaBHEHMs. YpaBHEHMS,
CBOJMMBIE K JINHEWUHBIM U KBaJPATHBIM.

Jlpo0HO-panuoHa/IbHbIE YpaBHeHUsl. Perienre npocTelmmx 1poOHO-TMHEWHBIX YpaBHEHUI.

Cucrembl ypaBHeHMi. YpaBHEHUE C JByMs NepeMeHHbIMU. JIuHEilHOe ypaBHEHHUE C ABYMs
MepEeMEHHbBIMHU.

[TonsiTue cucremsl ypaBHeHU. PerieHue cuctemMbl ypaBHEHUM.

Metoabl pemieHust CUCTeM JIMHEHHBIX ypaBHEHHMH C JBYMs IEpEMEHHBIMU: TpaduuecKuit
METOJ, METOJ{ CJIIOKEHUSI, METOJ IIOJCTaHOBKH.

HepaBencrBa. YwmcrnoBbie HepaBeHCTBAa. (CBOMCTBA YHCIOBBIX HEpaBeHCTB. [IpoBepka
CIIPaBEUIMBOCTH HEPABEHCTB IPH 3aJaHHBIX 3HAYEHUAX IEPEMEHHBIX.

HepaBenctBo ¢ nepemeHHoil. CTporue M HECTPOrME HEpaBEHCTBAa. PeleHue IMHEHHBIX
HEPaBEHCTB.

KBagpatHoe HEpaBEeHCTBO U €ro pelieHus. Pemenne KBapaTHeIX HEPABEHCTB: MCIOJIb30BAHUE
CBOMCTB U rpaduka KBaApaTUUHON (YHKIMH, METOJ HHTEPBAJIOB. 3alHCh PEIICHUS KBaJAPaTHOIO
HEPABEHCTBA.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX HEPABEHCTB METOI0M UHTEPBAJIOB.

Cucrembl HepaBeHCTB. CHCTeMbl HEPAaBEHCTB C OJHON IepeMeHHOH. Pemenue cucrem
HEPaBEHCTB C OJHOW TEPEMEHHOM: JIMHEWHBIX, KBaJpaTHBIX. M300pakeHne pEemeHuss CHUCTEMBbI
HEPaBEHCTB HA YMCIOBOM MPAMOM. 3aMKUCh PEIIEHNs CUCTEMbl HEPABEHCTB.

Oyuknuu. Ilonarue ¢QyHknuu. JexkapToBel KOOpPAMHATHI Ha INIOCKOCTH.
dopMHUpOBaHUE NpPEJCTABICHUN O MeTanpeaMETHOM MOHSATUU «KOOpAMHATBHI». CrocoOml

3agaHus (QYHKOUW: aHaJIUTHUYECKHU, Tpaduyeckuit, Ttabauunbii. ['padux GyHKIUU.
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I[Ipumepsl ¢GyHKLIUNA, MOJdydyaeMbIX B IMpoOIecce HCCIEeJOBaHUS pPA3JUYHBIX pealibHBIX
MpOIECCOB U pelIeHus 3anad. 3HaueHue QyHKOuM B Touke. CBoiicTBa QyHKIMIA: 00IacTh
ONpenesieHusl, MHOXECTBO  3HAa4€HHUW, HYJIHU, TPOMEXKYTKH  3HAKOMNOCTOSHCTBA,
NpOMEXYTKHM BO3pacTaHuss M yObIBaHMSA, HauOOJIbIIEe M HAUMEHbIIEE 3HAYECHHUS.
UccnenoBanue GpyHknuu mno e€ rpaduky.

JIuneiinaa ¢ynkuusi CpoiictBa u rpaduk JTUHEHHOW (YHKIMH. YTIOBOH KOA(PHUIMEHT
npsimoii. Pacrionoxxenne rpaduka muHEHHOW QYHKIIMH B 3aBUCHMOCTH OT €€ yIrioBoro ko3ddununenra
u cBobomHoro uneHa. KBagparmunas ¢ynkums. CpoiicTBa M rpaduk KBaApaTUYHON (PYHKIIUU

(mapabona).. Haxoxnenue Hysei KBaApaTUIHON (YHKITNH,

. k k
O6paTHasi NPONOPUHOHAILHOCTB. CBONicTBa QyHKIMK y =— Y = —. ['unepbona.
X X

ITocsenoBaTeJbHOCTH H POIPECCHU

UYucnoBas nocienoBaTeabHOCTb. [IprMepsl 4MCIOBBIX MOCIEN0BATENbHOCTEN. beckoHeuHble
MOCJIeIOBATENIbHOCTU. ApudMeTnyeckas mporpeccuss U e€ CBOWCTBa. |'eoMeTpuiecKas MpoOTrpeccus.
Dopmyna obweco uneHa U CyMMbl N NEPBbIX UNEHO8 APUPDMEMUUECKOU U 2eoMempulecKol
npoepeccutl. Cxoosauasncsa 2eomempuieckas NPocpeccusl.

Pemienue TekcTOBBIX 32724

3agauu Ha Bce apudMeTHYecKue JelcTBUs. PelleHne TEKCTOBBIX 3a/1a4 apu(pMETHUECKUM
crocoboM. Mcmonb3oBanue TaOIMIl, CXeM, YepTexkeH, APYTUuxX CPeACTB MPEACTABICHUS JaHHBIX MpU
pEeLIeHUN 3a/1auu.

3agaun HAa ABMJKeHHe, padoTy M NOKYNKH. AHanu3 BO3MOXKHBIX CHUTyallMdl B3aUMHOIO
pacnojoKeHus: OObEKTOB NPU MX JBUKEHUHM, COOTHOLIEHUS OOBEMOB BBINOJHSAEMBIX pabOT IMpHU
COBMECTHOM paboTe.

3agaum Ha 4acTH, 10JM, NPOUEHTHhI. PelieHne 3a1a4 Ha HAXOXKACHUE YAaCTH YMCIIA U YUCIIA
110 ero yacTu. Pemenue 3a1a4 Ha MpoueHTs! U A0iau. [Ipumenenne mponopuuii Ipy peleHuy 3aaad.

Jlornueckue 3agaum. Penienue JIoruyeckux 3amad.

OcHOBHbIE MeETOIbI pelleHus] TEeKCTOBBIX 3aaau: apuPMeTHUEeCKui, anreOpandecKuid,
nepebop BapuaHTOB.

CraTHCTHKA M TeopHsl BEPOSITHOCTEH

CraTtuctuka. TabnuuHoe W rpadudeckoe MpeAcTaBlIeHUE TAaHHBIX, CTOJIOYATHIC U KPYTOBBIC
auarpammbl, rpaduky, IpUMeHEeHUe AuarpaMm U rpaduKoB IS OMHCAHUS 3aBUCUMOCTEH peabHbIX
BEJIMYMH, U3BIeYeHHe uHbopManuu u3 Tabmun, auarpamMMm U rpaduxoB. OmnwucareiabHbIe
CTaTUCTHYECKHE MOKA3aTeNIM YUCIOBBIX HAOOPOB: cpeiHee apupmMeTuyeckoe, MeIuana, HauOobIee U
HauMeHbllee 3HaueHus. Meprl paccenBanus: pa3max, CiydaiiHas U3MEHYUBOCTh. VI3MEHUNBOCTD IIpH
HU3MEpEHUsIX.

Cayuaiinbie cOObITHS



CryuvaiiHple ONBITHl (IKCIIEPUMEHTHI), 3JEMEHTapHble Cily4aiHble COOBITUS (MCXO[bI).
BepositHocT  sneMeHTapHBIX  coObiTmil.  CoObITMST B CIOy4YallHBIX ~ OKCHEpUMEHTaX U
0JIarOMPUSITCTBYIOIIUE JJIEMEHTApHBIE COOBITHS. BeposiTHOCTH ciydallHBIX COOBITHH. ONBITHI C
PaBHOBO3MOXKHBIMHM ~ DJIEMEHTapHbIMH  COOBITUAMU. Kilaccudyeckue BEpOSATHOCTHBIE OMBITHI  C
HCIOJIb30BaHNEM MOHET, KyOukoB.. [IpencraBienne o He3aBUCUMBIX COOBITUSX B KU3HU.

Dnemenmol KomoOunamopuku. llpaBuio yMHOXKEHHS, MEPECTaHOBKH, (haKTOpHANl YHCIA.
CoueTanus 1 4uciio couetanuii. opmyria ynciia COueTaHUM.

MartemaTuka B MCTOPUYeCKOM pa3BUTHH. VcTopus dopMupoBaHMs MOHATHS YMCIa: HATypaJbHbIE
yHucna, JpoOH, HENOCTaTOYHOCTh pAlMOHANBHBIX YHUCEN [JJIsi TEeOMETPUUYECKUX HU3MEpEHHH,
uppanuoHansHble uncia. CtapuHHble cucTembl 3anucu yucen. poOu B Baswione, Erunte, Pume.
OtkpbiTHE AecaTHUUHBIX IpoOeil. CtapuHHblE cUCTeMbl Mep. JlecaTuuHble OpoOU M MeTpUyecKas
cucrema Mep. IlogBnenue orpunarenbHbiX yncesn U HyJd. JI. Maraunkwuit. JI. Dinep. 3apoxaeHue
anredpsl B Henapax apudmeruku. An-Xopesmu. Poxnenue OykBeHHol cumBoiuku. [1. @epma, .
Buer, P. exapt. Mcropus Bompoca 0 HaxoxAeHHU (OpMYJ KOpHEH anredpanyecKux ypaBHEHHI,
HEpa3penImMoCTh B paJidKaliax ypaBHEHHUH cteneHu, Oosbiien deThipéx. H. Tapranss, Jx. Kapaano,
H. X. AGen», 3. Tamya. W300pereHne ™MeTojga KOOPJIWHAT, TO3BOJISIONIETO IEPEBOIUTH
reoMeTpuueckue o0beKThl Ha s3bIk anreOpol. P. Jlekapt u [1. @epma. [Ipumepsl pa3iuyHbIX CUCTEM

KOOpAUHAT Ha IIJIOCKOCTH.

3anaua Jleonapno IIuzanckoro (Pubonayun) o Kponukax, yucia @ubonauyyu. 3azaya o maxMaTHON
nocke. VlcToku Teopun BEpOSTHOCTEMN: CTpaxoBoe 1eno, azapTHbie Urpsl. II. depma u b. [Tackans. S.

bepnymnu. A. H. Koamoropos.
7 kaacca (102 4, 3 4 B HeeJII0)

1.  BbIpaikeHus,, TOXK1ecTBa, ypaBHeHus (224.)
UucnoBble BbIpakeHUs ¢ mepeMeHHbIMU. [Ipocteiimne mpeoOpa3oBaHUs BbIpa)kK€HUH. YpaBHEHUE,
KOPEHb ypaBHEHM. JIMHENHOE ypaBHEHHE ¢ OHOM IEpeMeHHON. Pelmenne TeKCTOBBIX 3a1ad METOJ0M
coCTaBJIeHUS ypaBHEHUI. CTaTHCTUYECKUE XapAKTEPUCTUKH.
OcHOBHas wUelb — CHCTEMAaTH3UpPOBaTb M OOOOIIUTH CBEIACHHUSA O MPEOOPa3OBAHUAX

anredpandeckux BhIPAKEHUN U PEIICHUN YPAaBHEHUH C OHON EPEMEHHOI.
2. @ynknuu (11 49)

@Oyukiys, obnacte ompeneneHuss (QyHKUWH. Beruncienue 3HaueHwid ¢(yHKuM mo Qopmyie.
I'padpuk  Pynkuuu. Ipsimas mpomopruoHanbHOCT U ee rpaduk. JluneliHas (yHKUuS U ee
rpa¢puk. OCHOBHas Ielb — O3HAKOMUTb YYAIIUXCS C BaXKHEHMIIUMM (YHKIMOHAJIBHBIMU

HOHATHUSAMHU U C rpauKaMu NPAMON MPOMOPLHUOHATIBHOCTH U JIMHEHHOHN (yHKIIUN 001Iero BUa.
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3. CreneHsb ¢ HaTypaJIbHbIM NOKa3aresem (11 4.)

CreneHs ¢ HaTypaJIbHBIM ITOKAa3aTCJIEM U €€ CBOMCTBA. OI[HO‘UIGH. (DYHKI_[I/II/I
OcHOoBHAad OCJIb — BBIpa6OTaTB YMCHUC BBITIOJIHATD JIECTBUS HAJl CTEIICHIMHU C HaTypaJIbHbIMU

MIOKAa3aTeIsIMHU.
4. Muorouwienst (17 4.)

MuorouneH. CliokeHne, BBIUUTaHUE U YMHOKEHIUE MHOTOYICHOB. Pa3noxeHne MHOTOUYJICHOB Ha
MHOKHUTEITH. OcHoBHAA 1ETb —
BI)Ipa6OTaTB YMeHI/Ie BBIITOJIHATH CJ'IO)KGHI/IG, BBIYMTAHUEC, YMHO)KGHI/IG MHOT'OYJICHOB U paSJ'IO)KeHI/Ie

MHOTOYJIEHOB Ha MHOKUTEJIH.
5. ®opMyJbl COKPAIIEeHHOT0 YMHOKeHus (194.)

@®opmynel (@t b)) =a’+2ab+b?  (axb)’=da’+3ab+ 3ab’+ b3, (a £b) (@’ +
ab +b?) =a’ £ b. Ilpumenenre (GopMyll COKPALIEHHOIO YMHOXKEHHUS B IIPEOOPa30BAHUAX

BBIPaKCHU.

OcHoBHasx Ocjib — BLIpa6OTaTL YMCHUC IIPUMCHATDH (I)OpMy'J'ILI «COKPAIICHHOI'0 YMHOKCHHA» B

peoOpa30BaHUAX LENbIX BRIPAKEHUI B MHOTOUWIEHBI M B PA3JI0’KEHHMH MHOTOWIEHOB HA MHOXKUTEIIN
6. CucremMbl JTMHEHHBIX ypaBHeHul (164.)

Cucrema ypaBHCHHﬁ. Pemienue cucrtemMel ABYX JIMHEMHBIX ypaBHCHI/Iﬁ C ABYMs IICPCMECHHBIMU U CT'O

TCOMETPHUICCKAA MHTCPIIpCTALlUA. Pemnrenne TeKCTOBBIX 3aga4 ME€TOJOM COCTaBJICHUA CUCTEM.

OCHOBHAas 1eNb — 03HAKOMHUTH YYAIIUXCS CO CIIOCOOOM PEIICHHUS! CHCTEM JIMHEWHBIX YpaBHEHUH ¢
JBYMsI IEpEMEHHBIMHU, BBIPAOOTaTh YMEHHUE peliaTh CUCTEMbl YPAaBHEHUN U IPUMEHSATh UX IIPH pe-

MIEHUW TEKCTOBBIX 3a7]a4 C MTOMOIIBI0 YPaBHEHHI
IToBTOpenue ( 6 4.)
8 kimacc (102 4, 3 4 B Hexes110)

1.PannonasibHble Apoou ( 234)

Panmonansnas apoOb. OcHOBHOE CBOMCTBO ApodOu, cokpaineHue apodeid. ToxaecTBeHHbIE
npeoOpa3oBaHus palMOHAIBHBIX BBIpaXeHUH. DyHKIUH y = — u ee rpaduk.
X

OcHoBHAA OCJib — BBIpa6OTaTB YMCHUC BBITIOJIHATH TOXKACCTBCHHBIC Hpeo6pa3013aH1/151

palruoOHaJIbHBIX BBIpa)KeHI/If/’I.

2.KBaapatnbie kopHu (194)
11



[TonsTe 00 MppannoHaNbHBIX yKuciaax. OOLMe cBejeHus O ACHCTBUTEIbHBIX uuciaax. KBagpaTHbiit
KopeHb. [loHsATHME O HaxX0oXJIeHMM NPHUOIMKEHHOTO 3HA4YeHUs KBajapaTHOro KopHs. CBolicTBa
KBaJIpaTHbIX KOpHeH. IIpeoOpazoBaHusi BeIpaXKeHU, COAEpKAIIMX KBaJpaTHble KOpHU. DyHKUUS y
=x, ee CBOICTBa u rpaduxk.
OcHOBHAasA LeIb — CHCTEMaTU3UpPOBATh CBEIEHUS O PpALUOHAIBHBIX 4MCIaX U JaTh
IpeJCTaBlIeHUE 00 MppaAlMOHATBHBIX YHCIaX PACHIMPUB TEM CaMbIM MOHSATHE O YMCIIE; BBIpabOTaTh

YMCHUC BBIIIOJHATDH npeo6pa3OBaH1/m BBIpa)KCHHﬁ, COACPpIKAMMNX KBAAPATHBIC KOPHHU.

3.KBaapatnsblie ypaBHeHus1 (214)

KBanparHoe ypaBHeHue. @opmyiia KOpHEN KBaJpaTHOTO YpaBHEHUU. PellieHre parmoHaIbHbIX
ypaBHeHUH. Pemenue 3a1a4, NpuBOAAIIMX K KBaJAPATHBIM YPABHEHUSAM U IPOCTEUIIUM
palMOHANBHBIM YPaBHEHUSIM. OcHOBHas IIeNIb — BBIPA0OTAaTh YMEHHUS
pelaTh KBaJApaTHbIE YPABHEHUS U MPOCTEUIINE PALTMOHATIBHBIE YPABHEHHS U IPUMEHSTh UX K

peIIeHHIo 3a/1a4.
4.HepaBenctBa (204)

YucnoBsle HEPABEHCTBA U UX CBOWCTBA. [I0WIEHHOE CIIOKEHNE U YMHOKEHHE YUCIIOBBIX HEPABEHCTB.
[TorpemHocTs U TOUHOCTH MpUOIKKEHUS. JIMHElHbIe HEpaBEHCTBA C OJHOW MEPEeMEHHON U UX CHUC-

TCMBI.

OcHOBHas ILelb — O3HAKOMUTb YYAIHUXCS C NPUMEHEHHE HEPaBEHCTB Ui OLEHKU 3HAYCHUH
BBIP)KEHUI, BbIpabOTaTh yMEHHE pellaTh JHMHEHHbIE HEPaBEHCTBA C OJHOW NEpeMEHHON M HX

CHUCTCMBEI.

5.Ctrenenn c HeJIbIM MoKa3aTeJjieM. DJIeMeHTBbI CTATHUCTHUKHU (119)
CreneHnb c 1eNbIM [IOKa3aTeaeM U ee cBoiicTBa. CrangapTHbIi Bua yuciaa. HauanbHble cBeneHus o0
OpraHu3alM CTaTUCTUYECKUX UccienoBaHui. O CHOBHas Lelb — BbIPa0OTaTh YMEHHE IPUMEHATh
CBOWCTBA CTENEHM C LEJIbIM II0Ka3aTesJeM B BBIYMCICHUSAX U HpeoOpa3oBaHUsX, CHPOpPMUPOBATH
HayvaJbHbIE MPEJICTABICHUS O cOOpe U TPYIITUPOBKE CTATUCTUYECKHX.

6.IToBTopenue (8 4)

Conep:kanue 9 kiaacca (102 4, 3 u B HegeJ110)

1. CeoiicTBa pynkumii. Kpagparnunas pynkuus (224)

Oyukuus. CpoiictBa (ynkuuid. KBanpateiii TpexuseH. PasnoxkeHue KBaJpaTHOro TpexXwieHa Ha
MHO)uTENH. DYyHKIHMA y = ax’ + bx + ¢, ee cBoiicTBa u rpaduk. CTeneHHas QyHKIHSL.

OcHOBHAas Ielb — paclIUpUTh CBEACHHUS O CBOMCTBaX (PyHKUWH, O3HAKOMHUTH YYalllUXCsl CO
cBoiicTBamMH U rpad)KOM KBaJpaTUUYHON (PYHKIIHH.
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2. YpaBHeHHUsI M HEPABEHCTBA ¢ 0JAHOI nepeMeHHOMH ( 144)

Lensie ypaBHeHus. [poOHbie parmoHaIbHBIC ypaBHEHUs. HepaBeHCTBa BTOPOW CTEMEHU C OJIHOM
nepeMeHHoi. MeTo HHTEpBaJoB.

OcHOBHAs LEIb — CUCTEMATH3HPOBATh U OOOOLIMTL CBEIEHHS O PEIICHUU LEIBIX U APOOHBIX
palMOHANLHBIX YPABHEHHMH C OJHOM  INEpeMEHHOM, cPOPMHUPOBATHL YMEHHE PEIIaTh HEPABEHCTBA
Buga ax>+bx +c¢ > 0 i ax? +bx + ¢ <0, rue a< 0.

3. YpaBHeHHUs M1 HEPABEHCTBA C IBYMs nepeMeHHbIMU (174)

Cuctembl ypaBHEHUW BTOpOW cTemeHH. PemieHuwe 3aad ¢ MOMOIIBIO CHCTEM YpaBHEHHUM n-il
creneHu. HepaBeHcTBa ¢ IByMsI IEPEMEHHBIMU U UX CUCTEMBI. OcHOBHas 1EIh
— BBIpa0OTaTh YMEHHE pelIaTh MPOCTEHIINe CUCTEMBI, COJEpIKaIINe ypaBHEHNE BTOPOM CTENEHU C
JIByMsI [IEPEMEHAMH, U TEKCTOBBIE 33]1a4 C IOMOLIBIO COCTABJIECHUS TAKUX CUCTEM.

4.11porpeccun (154)
ApudmeTrndeckasi U reoMeTpuueckas nporpeccuu. Dopmybl #-20 dieHa U CyMMBI TIEPBBIX 71 YJICHOB

nporpeccur. beckoneuHo yObIBaroias reoMeTpruuecKast IporpeccHs.
OcHoBHas 11e1b — AaTh HOHATH 00 apu()METHUECKON U TeOMETPUIECKON MPOTPECcCUsiX Kak
YHUCIIOBBIX MOCJIEAOBATEIBHOCTSIX 0CO00TO BHA.

5.91eMeHThl KOMOMHATOPUKH M TeopuHu BeposiTHocTell (13 u)
Komb6unaropHnoe npasuiio ymHoxkeHus. IlepectaHoBKy, pa3MenieHus, couetanus. OTHOCUTENIbHAs
4acTOTa U BEPOSITHOCTh CIIy4allHOTO COOBITHS.

OcHOBHas 1EIb — 03HAKOMUTH YUAITUXCS C MOHATUSIMHU NIEPECTAHOBKH, pa3MEIICHUS, COUCTAHUS
Y COOTBETCTBYIOIIMMU (HOPMYJIaMU JUTsl TOJCYETa UX YUCJIA; BBECTU MOHATHS OTHOCUTEIIBHON YacTOThI
Y BEPOSITHOCTH CITyYafHOTO COOBITHSI.

6.IToBTopenue (21 4)

5. TemaTnuyeckoe INJIAHUPOBAHUEC C OCHOBHBLIMUA BUIaMH y‘leﬁHOﬁ

AeSITeIbHOCTH
7 kiaacc
Temsl, OcHoBHoe conepxkanue o | Koi- XapakTepuCcTHUKa OCHOBHBIX BUIOB
BXOJALLIME B TeMaM BO JeATEeTbHOCTH YUEHUKA (Ha YPOBHE
pazzensl 4acoB y4eOHBIX JAeUCTBUI)
IIPUMEPHOU
POTPAMMBI
Beipakenus. ToxnecrBa. YpaBHeHus. 22
Yucnoseie HucnoBble BbIPAXKEHUS HaxoauTh 3HaY€HHS YUCIOBBIX
BBIPAYKECHUS C BripakeHus ¢ nepeMeHHbBIMU BBIPAYKEHUM, a TAKIKE BBIPAKEHUM C
nepeMeHHbIMU.  (CpaBHEHHUE 3HAYCHUN [MePEMEHHOMN IIPU YKa3aHHbBIX
[Ipocreiimme BbIpakeHM .CBOMCTBa 3HAYCHUSAX IEPEMEHHBIX.
npeoOpa3oBaHusl |ICHCTBUN HAJ YHCIIAMH. Mcmonp30BaTh 3HAKU >, <, >, <
BBIPAYKCHUI. ToxnecTsa. ToXaeCTBEHHBIE YUTATh U COCTABJIATH IBOVHbBIE
'YpaBHEHHE, peoOpa30BaHMsl BRIPAKEHUH. HEpPaBEHCTBA.
KOpPEHb KonTponbHas padora Ne 1 mo BrInosHATE IpoCcTENIINE
YpaBHEHUSI. Teme«BbIpaxeHus 1 peoOpa30BaHMs BEIPAYKESHUMN:
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JIuneiinoe ypas-
HEHHE C OJTHOH
[IEPEMEHHOM.
Pewenne
TEKCTOBBIX 3a7a4
METO/IOM CO-
CTaBJICHUS
YPaBHEHUH.
Cratuctuueckue
XapaKTEPUCTUKH.

TOXK/1ECTBa». Y pABHEHHE U €T0
KOpHHU. JIMHEITHOEe ypaBHEHHUE C
OJHOU nepeMeHHou. Pemenue
3a71a4 C MOMOIIbIO YPaBHEHUH
Cpennee apudmernieckoe,
pa3Max 1 Moja. Mennana Kak
CTaTUCTUYECKas
XapaKTEePUCTHKA

KontponbHast padora Ne 2 o
TeMe «YpaBHEHUS»

[PUBOIUTH MOJOOHBIE ClIaraeMbIe,
PacKpbIBaTh CKOOKH B CYMME H
PA3HOCTU BBIPAKEHUM.

Pemate ypaBHeHUs BUa ax = b npu
pa3IMYHbIX 3HAYEHHX a U b, a Takxke
HECJIOKHBIE YPAaBHEHHUS, CBOISIIIUECS K
HIIM.

crionb30Bath anmapaTt ypaBHEHHUH s
pelIeHus: TEKCTOBBIX 3a/ad,
WHTEPIPETUPOBATH PE3YIITAT.
Mcnosp30BaTh NpOCTEUIINE
CTaTUCTUYECKUE XapPaKTEPUCTUKH
(cpennee apudmeTHUECKOE, pa3Max,
MOJa, MEIMaHa) ISl aHAJIn3a psia
JTAaHHBIX B HECJIOKHBIX CUTYaIIUSIX.

DYyHKIUN 11
OyHkiyuu ¥ ux  (DyHKIUS, 00J1acTh BoruncnsaTe 3Ha4eHUs! PyHKINU,
rpaduKu orpesieeHust GyHKINH. 3aJJaHHOM (HOPMYIIOii, COCTABIIATH
JIuneiinas Brruncnenue 3HayeHuN Tabyuibl 3HaueHud ¢pyHkun. [lo
byHKUIMSA ¢yHkuun mo  dopmyIe. rpaduKky QyHKIIMM HAXOIUTh 3HAYCHHE
['paduk dynkuuu. [psamas (GYHKIIUH 110 U3BECTHOMY 3HAYEHHIO
[IPONOPLIMOHAIILHOCTD U €€ aApryMeHTa U periaTh 0OpaTHYIO
rpaduk. Jluneinas QpyHkuus 3anauy. CTpouTh rpaduky npsiMoin
U ee rpaduk. [IPONOPLUOHATIBHOCTH U JIMHEWHOMN
KonTponbnas padora Ne 3 o (yHKIIUH, ONUCHIBATH CBOMCTBA 3TUX
TeMe «DyHKIUN» ¢byuakuii. [loHnMaTh, Kak BIUSIET 3HAK
koa(duimenTa k Ha pacmoyioxeHue B
KOOPAMHATHOH MJIOCKOCTH rpaduka
byukun y = kx, rae k # 0, kak
3aBHUCHUT OT 3HaYeHUH k u b B3aumHoe
pacrnojoxeHue rpaguKoB ABYX
¢dbyukuuii Bunay = kx + b,
VJUTIOCTPUPOBATh 3TO Ha KOMITBIOTEPE.
HTepnpeTpoBaTh rpadMKu peabHbIX
3aBHCHUMOCTCH, OIMCEIBACMBIX
dopmynamu Buaa y=kx, rne k#0 u
y=kx+b.
CreneHnb ¢ HaTypaJbHBIM 11
noKasareJjieM
Crenens ¢ OnpeneneHyue CTENEHU ¢ BbIuMcisaTh 3HaUEHUsI BBIDAKEHUHN BUAA
HaTypaJIbHBIM HATYypaJIbHBIM I10Ka3aTelIeM a", r1e a — MIPOU3BOJIBHOE YUCIIO, YCTHO
[I0KAa3aTeJIeM U €€ [YMHOKEHUE U JIEJICHHUE 1 IIMCbMEHHO, a TAK)KE C [IOMOILBIO
CBOICTBA. creneHel.Bo3genenue B KaJbKyJsiTopa. @OpMyJIMpOBATH,
OnHOWIEH. CTEIEHb [IPOU3BEACHUS U 3alMCBIBaTh B CHMBOJIMYECKOH hopme u
DyHKIUH. crerieHr. OTHOYIEH U €TI0 000CHOBBIBATH CBOMCTBA CTEIIEHU C

CTaHIAPTHBIA BUJ

'Y MHOXKEHHE OJHOYWIEHOB.
Bozsenenue oqHo4YIeHA B
creneHb. OYHKIMN y = X2 U Y =
3 ¥ ux rpaduxu

KonTponbHas padorta Ne 4 o
TeMe«CTeneHb C HaTypalbHbIM
MOKa3aTeJIeMy

HATYpaJIbHBIM TOKA3aTeIIEM.
[[pruMeHsATh CBOMCTBA CTENICHH IS
peoOpa3oBaHusl BEIPAKEHUIA.
BbINOTHATE YMHOKEHHE OTHOUJICHOB U
BO3BEJICHUE OJTHOYWICHOB B CTCTICHbD.
Ctpouts rpadukn GyHKIUH y=x> 1
y=x3. Pemmars rpadiuecKu ypaBHEHHs
x2=kx +b, x3=kx+b, rme ku b —

HCKOTOPLIC YK CJIa.

14



MHoro4/jieHbl 17
MHorouieH. CyMMa 1 pa3HOCTh 3anuchIBaTh MHOTOYJICH B
Croxenue, MHOTOUYJICHOB. MHOTOUJIEH U CTaHAapTHOM BUJE, ONIPEEISTh
BBEIYUTAHUE U €r0 CTaHJIAPTHBIN BT CTCTICHh MHOTOWICHA. BBIMOTHSTH
YMHOXKEHUE CrnosxeHue ¥ BBIYUTaHHE CJI0KEHHE U BEIYUTAHUE MHOTOUJICHOB,
MHOTOYICHOB. MHOTOWIeHOB .[Ipon3Benenue YMHOXEHHE OJTHOWIEHA HA MHOTOWICH
Paznoxenue 0JIHOYJIEHA U MHOTOYJICHA 1 MHOTOYJIEH Ha MHOTOYJICH.
MHOTOYWICHOB Ha |YMHOXEHHE OJTHOWICHA Ha BBITOTHATE pa3ioKeHne MHOTOWICHOB
MHO>KUTEIH MHOTOUJIeH. BriHeceHue Ha MHOYKUTEIU, UCTIOJIb3Ys BRIHECEHUE
00111eT0 MHOXHUTEJS 32 CKOOKH. MHOKHTEJS 32 CKOOKH U CIIOCO0
KonTponbnast padora Ne 5 mo rpynnupoBKU. [IpuMeHaTs neiicTBus ¢
TeMe«CyMMa U pa3HOCTh MHOTOYJICHAMH TPU PEIICHUH
MHOTOUYJICHOB. MHOTOUJIEHBI U pa3HOOOpPa3HBIX 3334, B YaCTHOCTU
onHOWICHB». [Ipon3BeneHme [IPH PEIICHUN TSKCTOBBIX 33124 C
MHOTOUJICHOB. Y MHOYKEHUE MOMOIIIbIO YPaBHEHUH.
MHOTOWICHA HA MHOTOUJICH
Pasno)xeHne MHOTOUJICHA Ha
MHOKHUTEJIA CIIOCOO0M
TPYyHIIUPOBKU
KonTponbHas padota Ne 6 o
Teme «lIpousBenenue
MHOTOYJICHOB)
DopMYyJibl COKPALLIEHHOT 0 19
YMHOKEHUSI
DopmyIibl KBaspaT cyMMbI U KBajJipaT Jloxa3pIBaTh CIpaBeIIUBOCTD (hOopMyIT

(a+b)’=a’+2ab
+b 2,

(a+b)’=a’+3a
b + 3ab’? £+ b3,

(a £b) (@’ +ab +
b?) =a’ + b3
[[pumeHneHune
dbopmy
COKpPAICHHOTO
YMHOXXEHHST B
MpeoOpa3oBaHUAX
BBIPAKCHU.

[pa3HOCTH
Bo3BeneHue B kBaJpar u B Ky0
CYMMBI ¥ pa3HOCTH JIBYX
BBIPAKECHUI

PaznoxeHre Ha MHOKUTENH C
MOMOIIBIO (OPMYJT KBajipaTa
CYMMBI M KBaJpaTa pa3HOCTH
Pasznocts kBagparoB. Cymma u
pa3HoOCTh KyOOB

'YMHOXXEHUE Pa3HOCTH ABYX
BBIPAKCHUM HA UX CYMMY
PaznoxeHue pasHOCTH
KBaJIPAaTOB HA MHOXKUTEIN
Pa3znoxeHrne Ha MHOXKUTENIN
CYMMBI U pa3HOCTH KyOOB
Kontponbnas padora Ne 7 mo
TeMe «PopMyIIb
COKPAILIEHHOT'O YMHOXECHUS»
[IpeoOpa3oBaHme LETBIX
BBIPAXKECHUI

[IpeobpazoBanue 1eI0r0
BbIPAYKEHUSI B MHOTOUJICH
[IpuMeHeHue pa3InYHbIX
CrIoco0O0B TSI pa3JIOKEHUS Ha
MHO>KUTEIH

KonTponbHas padorta Ne 8 o
teme «lIpeoOpa3oBaHue LENbIX
BBIPAKCHUI

COKPAILLEHHOTO YMHOKEHUS,
MPUMEHSTH UX B peoOpa3oBaHUIX
L1EJIbIX BBIPAKEHUI B MHOTOUJIEHBI, a
TaKKe NI Pa3J10KEHNs MHOTOUYJIEHOB
Ha MHOXuTenu. Mcnonbs3oBaTh
pa3IryuHble MPeoOpa3oBaHUs LIETbIX
BBIPAKCHUH MU PELLICHUN YPABHECHMUI,
TOKa3aTeNIbCTBE TOXKIECTB, B 3a/1a4ax
Ha JIEJIMMOCTD, B BBIUNCIIEHUH
3HAYEHU HEKOTOPBIX BBIPAKEHUM C
[IOMOUIbIO KaJIbKYJIATOPA.
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CucTeMbl JUHEHHBIX
YpaBHeHUil

16

Cucrema
YpPaBHEHUU.
Pemenne cucTemMbl
NBYX JTMHEUHBIX
YPaBHEHHH C
TIBYMsI

JIuneliHoe ypaBHEHUE C IByMs
[IEPEMEHHBIMU

['paduK JIMHEHHOTO YpaBHEHUS
C IByMsI IEPEMEHHBIMU
CucTeMbl TUHEHHBIX
YpaBHEHUH C JIBYMsI

OrnpenensTh, sIBISETCS JIU Mapa YUCe
pelIeHueM JaHHOTO YPAaBHEHHUS C
nByMs repeMeHHbIMU. HaxoauTe
myTeM rnepedopa Lelble perieHHs
JTMHEHHOTO YpaBHEHUS C IBYMsI
nepeMeHHbIMU. CTpOUTH rpaduk

[IEPEMEHHBIMU U IEPEMEHHBIMU ypaBHeHUs ax+by=c, rne a#0 umu b#0.
ero Pewienne cucreM JIMHENHHBIX Pematb rpadguueckum crnocobom
reoMeTpruYecKas [ypaBHEHHI CHUCTEMBI JINHENHBIX YPAaBHEHUM C
uHTeprperanusd. |(Crnoco0 mojiCTaHOBKU ByMsl iepeMeHHbIMU. [IpuMensaTs
Pemenune Crioco6 ciosxeHus croco0 MOACTaHOBKH U CIIOCO0
TEKCTOBBIX 3aJau |PemieHue 3a7a4 ¢ TOMOIIbIO CJIOKEHHUSI IPU PELIEHUH CUCTEM
METOJIOM CHUCTEM YPaBHEHMU TTMHENHBIX YPAaBHEHUN C ABYMS
COCTaBIICHUSA Kontponbnas padota Ne 9 mo repeMeHHbIMU. PemaTs TEKCTOBbIE
CUCTEM. TeMe «CHCTEMBI JINHEHHBIX 3a]1a4M, UCIIOJIb3Ys B KAUECTBE
YPaBHEHUH U UX PELICHUSD) areOpanvdecKoil MOJIeTTH CUCTEMY
ypaBHeHul. MlHTEepnpeTupoBaTh
pe3yNbTaT, MOTYYEHHBIN pU PEeIIeHUN
CUCTEMBI.
IloBTOpEHue 6
DyHkuuyu. OJHOWIEHBI.
MuorowieHsl. DopMyibl
COKPAILLEHHOTO0 YMHOXKEHHUS.
JIMHEHHbIE YPAaBHEHHS.
CucreMbl TUHENHBIX
YPaBHEHUH.
KontponbHast padora Ne 10
(uToro,ast)
8 ki1ace
Tewmsl, OcHoBHoe conepxkanue | Kon- XapaKkTepUCTHKA OCHOBHBIX BUIOB
BXOJSILINE B 10 TEMaM BO JesITeIbHOCTH YUYEHHKA (Ha ypOBHE
pasnenst 4acoB y4eOHBIX AEUCTBUI)
MPUMEPHOM
IPOrpaMMbl
PaununonanbHbIe ApoOH 23
Coxpaiuenue apodeit ®opMyIupOBaTH OCHOBHOE CBOHCTBO
CrnosxeHue 1 BBIYMTAHNE panroHaIbHON APOOH U IPUMEHSTH €ro
po0eil ¢ 0IMHAKOBBIMU JUIs IpeoOpa3oBaHus Ipooeil.
PannoHanbHble  [3HAMEHATENSIMU BbINOSHATE ClI0KEHHE, BEIUNTAHUE,
podu U UX Crno’xeHue v BHIYMTAHNE YMHOKEHHUE U JICJICHUE PALIMOHAIBHBIX
CBOIICTBa npoGeii ¢ pa3HbIMU npoOeit, a Takke BO3BEICHUE IpodU B
Cymma u 3HaMEHaTEeISIMU CTerneHb. BbINOMHATE pa3inyHbIe
pasHocTh pobeit [KonTposbHas padora Nel npeoOpa30BaHus palOHAIBHBIX
[IponsBenenue u [no reme: reme «CymMma u BBIPAXEHUI, TOKa3bIBaTh TOXK/IECTBA.
UacTHOE JIpo0elt  [Pa3HOCTH PALMOHAIBHBIX 3HaTh CBOMCTBA (PyHKIMHU Y = E, rae k #
npo0eii» 0 . X
. , 1 YMETh CTPOUTH €€ TpaduK.
YMHOKEHUe 1podei "
BosBeeHIe ApodH B CTEMEHb CII0JIb30BaTh KOMIIBIOTED IS
- UCCIICIOBAHMS TTOJIOKEHHS TpaduKa B
esieHue apodei
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ToKnecTBEHHbIE
mpeoOpa3oBaHUs
palMOHATIbHBIX BBIPAKEHUM.
Oyukuus y=k/x u e€ rpadux
KonrtposabHas padora Ne 2 o
TeMe: « YMHOXKEHUE U
JIeJIEHNE PALlMOHAJIBHBIX
po0eti .

KOOPJIMHATHOM TIJIOCKOCTH B
3aBUCHUMOCTH OT k

KBaapaTHbie KOpHH

19

VppauroHanbHbIE YKCIIa
KBaznpaTHbIEe KOPHH.
Apudmernueckuit
KBaJIpaTHbIN KOPEHb
KBagpaTHble KOPHHU.
VpaBHeHUE Bua X=a’
Haxoxnenue
PUOJINKEHHBIX 3HAUYCHUH

[IpUBOIUTEL TIPUMEPHI PAIIMOHAIBHBIX
¥ UppalMOHAIBHBIX YHced. HaxomuTh
3HAUEHUs BBIPAKEHUS apU(PMETHUECKUX
KBAJIPAaTHBIX KOPHEH, HCIONB3Ys MpH
HEO00XOIUMOCTH KaJbKYJISITOP.
JloKka3pIBaTh TEOPEMBI O KOpHE W3
IPOM3BEICHUS U IPOOH, TOKIAECTBO V a’

= lal, MIPUMEHSATH ux B
JlerictBUTEIBHBIC (KBAPATHOTO KOPHS peoOpa3oBaHUIX BBIpaXKCHUIA.
qucia Dynxumsa y=Vx  u ed OcB0OOX1aThCS OT UPPALMOHATIBHOCTU
ApudmeTnueckuirpaduk . a _2
. . B 3HAMEHATENSIX JpoOei BUIa y—, .
kBajpatHeiii | CBOMCTBA apudMETHIECKOro \b> Vbzvc
KOPEHb KBaJPaTHOTO KOPHS: BbIiHOCUTH MHOXKHTEJB 32 3HAK KOPHS U
CroiicTsa KBaJPATHBIN KOPEHb M3 BHOCUTb MHOXXHUTEIb TOJ] 3HaK KOPHS.
ApH(MeTHIECKOT [IPOM3BEEHHS U IPOOH. Hcnonp30BaTh KBaJpaTHbIE KOPHHU ISt
o KBaPATHBIH KOPEHD 3 BBIPKCHUS MepPEMEHHBIX u3
KBATPATHOTO  |CTEICHHU reOMETPUUYECKUX u buznueckux
KOPHS KourtponbHas pabota Ne 3 1o opmyn. Crpouts rpaduk QyHKImH y -
[Ipumenenue [TeMe «ApupmeTnieckuil X W HITOCTpUpOBATD Ha rpaguke o€
CBOWCTB KBaJ[PaTHBIA KOPEHBY CBOHCTBA.
apudmernueckor [ I[pumMeHeHne cBOMCTB
0 KBAJPaTHOro |[apU(PMETHYECKOTO
KOpHS KBaJIpaTHOI'O KOPHS:
BrlHECeHre MHOKUTENS 32
3HaK KOpHS. BHeceHune
MHO>KUTEJS T10J] 3HAK KOPHS
[TpeoOpazoBanue
BBIPAYKECHHI, COJIEPIKALNX
KBaJpaTHbIC KOPHHU.
Kontponbnas padota Ne 4 mo
TeMe «IIpumeneHne cBOMCTB
apru(pMETHIECKOTO
KBaJPAaTHOT'O KOPHS»
KBaapatrHbie ypaBHeHusI 21
Onpenenenne KBajpaTHOIO Pemats KBaJ[paTHbIC ypaBHEHHUS.
KpagpatHbie ypaBHeHus1. HenosiHbie Haxoauth noadbopom KOpHHU
KBaJpaTHBIC YpPaBHEHUSI. KBaJpaTHOTO  YpPaBHEHHUS, HCHOJIb3Ys
YPaBHEHUE U €0
KOpER Pemenne KBaJ[paTHBIX TEOpeMy Buera. HccnenoBats
JipobHbie YpaBHEHUM BBIJCICHUEM KBaJpaTHbHIE ypaBHEHUS 1o
PaIHOHATbHbIC KBaJipaTa JBy4JIcHA. MUCKPUMHUHAHTY U KO3(QPUIIUEHTaM.
S — PeleHne KBaJgpaTHBIX Pemate IpoOHBIE paLvOHAIbHBIC
ypaBHEHHUI 110 GopmyJie. YpaBHEHHS, CBOJS pEIICHHE TaKHX

Permmenue 3a1a4y ¢ HOMOIIBIO

KBaJIpaTHBIX YpaBHEHUH (Ha

YPaBHEHUN K PELICHUI0 U KBaJPATHBIX|

YpaBHEHUU c MOCJIEAYOUIIM
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IBIDKEHUE ,HA TEUCHUE .Ha
paboty)Teopema Bueta
.Pemenune npoGHbBIX
palMOHAIBHBIX YPAaBHEHUI
['paduueckuii ciocod
pelieHns JApoOHBIX
pPalMOHATIBHBIX ypaBHEHUN
Penrenue 3agad ¢ mOMOIIBIO
palMOHATIBHBIX YPaBHEHUN
(Ha IBIKEHHE, HAa IB)KECHUE,
Ha paboTy) KoHnTponbsHas
pabota Ne 5 o Teme
«KBanpatHsle ypaBHEHUS»
KonTponbHas padota Ne 6 1o
Teme «/poOHble
aIlMOHAJIbHBIC YPABHEHUS»

VCKJIFOUEHUEM IIOCTOPOHHUX KOPHEH.
PemaTe TEKCTOBBIE 3aJa4d, UCIIONb3YS B
KayecTBe  aureOpandyeckoil  MojesH
KBaJpaTHbIE U JAPOOHBIE pallOHAIbHbBIE
ypaBHEHUs

HepaBencrBa 20

UucnoBeie UucnoBbie HEpaBEHCTBA DopMyJIMPOBATH U JOKA3bIBATH CBOMCTBA
HepaBeHCTBa U UX (CBOMCTBA YHCIIOBBIX YICJIOBBIX HEpaBeHCTB. cnonb30BaTh
CBOICTBA. HEPaBEHCTB arrapaT HEPABEHCTB IS OLEHKHU
[TounenHoe CnoxxeHre 1 yMHOKEHUE [MOI'PEIIHOCTH U TOYHOCTH
CJIO’)KEHHE U YUCJIOBBIX HEPABEHCTB PUOIKEHUS.
YMHOXEHHUE Pelienue HepaBeHCTB Haxoauth nepecedenue u o0beIMHEHUE
YUCIIOBBIX [lorpemHocTs 1 TOYHOCTh MHOECTB, B YACTHOCTH YUCIIOBBIX
HEPaBEHCTB. MPUOTKESHUS [IPOMEKYTKOB.
[Torpemtnocts 1 [KoHTposbHAst pabota Ne 7 mo PemaTe nuHeliHbIE HEPABEHCTBA.
TOYHOCTH Teme: «Huciosbie Pemate cucrembl JIMHEMHBIX
NpUOIIKEHUs.  [HEPaBEHCTBA M UX CBOWCTBa» HEPaBEHCTB, B TOM YHUCJIE€ TAKUX,
JInHelHbIC [Iepeceuenue u KOTOPBIE 3alIMCaHbl B BUJE IBOMHBIX
HEpPaBEHCTBA C  |(00BEIMHEHNE MHOMXKECTB. HEpPABEHCTB.
OIHOU UuciioBbIE IPOMEKYTKH
[MEpEMEHHOM U UX |[PeleHne HepaBeHCTB ¢
CHCTEMBI. OHON IEPEMEHHOM

Penienue HepaBeHCTB ¢

OJIHOU IIEPEMEHHON

CII0’KHOTO BHJIA

Perienue qBOMHOTO

HEpPaBEHCTBA

KonrtposnbHas padora Ne 8 o

reme: ««HepaBeHcTBa ¢

OJHOM EPEMEHHON U UX

CHCTEMBD»

CTeneHb ¢ meJIbIM 11

MOKa3aTeJieM. DJIEeMEHThI
CTATHCTHUKH.

CreneHsb ¢ 1eIbIM
[oKasarejieM U ee

OrnpenenieHne CTENEHU C
[[EJTBIM OTPHUIATESITLHBIM

3HaTh ONpeeIeHUE U CBOMCTBA CTENIEHU
C LIeNbIM TToKa3arenem. [ [punumars

CBOMCTBA. [10Ka3aTEIIEM. CBOMCTBA CTEIICHHU C LIEIIBIM I10Ka3aTeIeM
CrangapTHBIH CBoJiCTBa CTETIEHHU C IIEJIBIM [IPU BBINIOJHEHNUN BBIYMCIICHUN U

BHJI YUCJIA. [10Ka3aTeJIEM peoOpa30BaHUU BBIPAKEHUH.
HauanbHbie CrangapTHBIM BUJ 4uCa lcrionbp30BaTh 3aIIMCh YHCEIT B

CBe/IeHus 00 Konrtposnbnas padora Ne 9 o CTaHJAPTHOM BHJIE [UIS BBIPAKECHUS U
OpraHu3aluu reme:« CTeneHb ¢ LenbIM COIIOCTABJICHUS Pa3MepPOB OOBEKTOB,
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CTaTUCTUYECKUX [[TOKA3aTEeIeM» TUTEIbHOCTHU MPOLIECCOB B
uccienoBanuii.  |(CO0p U rpynmnupoBKa OKpYXaroIleM MUpE.
CTATUCTUYECKUX JTAHHBIX [TpuBOIUTH MPUMEPHI PETIPE3CHTATUBHOM
HarnsnHoe npencraBienue 1 HEPETPE3ECHTATUBHON BEIOOPKH.
CTaTUCTHYECKOIM 3Briekath HH(DOPMALIUIO U3 TaOJIHII
A OpMAITIT YACTOT W OPTaHU30BBIBATH MH(POPMAITHIO
B BUJIE TaOJIHII YACTOT, CTPOUTH
VHTEPBAJIbHBIN PALI.
lcronb30BaTh HAISAHOE
[pe/ICTaBJICHUE CTATUCTHUECKOMN
nH(pOpMaIMU B BUJE CTOIOYATHIX U
KPYTOBBIX IMarpamM, TOJIUTOHOB,
TUCTOTPaMM.
IloBTOpEHME 8
PanmonansHbIe JPOOH.
KBanpaTHbie KOpHH.
KBaznpaTHble ypaBHEHUS.
HepasenctBa. Ctenens ¢ )
[[E€JIbIM TTOKa3aTeJIeM.
DNIEeMEHTBI CTATUCTUKH.
HUmoeosas konmponvHas
aboma Nel(
9 k1acc
Tewmsl, OcnoBHoe coaepxanue no| Kom-| XapakrepucTuka OCHOBHBIX BHJIOB
BXOJISIIIHE B TeMaM BO NMeATeTbHOCTH  y4YeHHMKa (Ha  YpOBHE
pa3aesnbl JacoB |y4eOHBIX JeHCTBHI)
[IPUMEPHON
[IPOrpaMMBbl
KBagparuunas pyHkuust 22
KBagpatnunas  |OyHKIus. CoiicTBa Bbraucnsath 3HAYCHUS byHKIUY,
¢byHkus U e€/dyHKUuM. KBagpartusiij 3ajaHHONW (OpMYJION, a TakXke JIByMS U
rpaduk. TPEXUJICH. Paznoxenue Tpemsi popmynamu. ONKUCHIBaTh CBOWMCTBA
KBagparnunas ~ [KBapaTHOTO TPEXWICHA HA) GyHKIMIT Ha OCHOBE HX TIpadUyEecKoro

¢yukuus. Kopens
1-1 CTCIICHMU.

MHOXHUTENH. DyHKIHS y = ax?
+ bx + c, ee CBOWCTBA U
rpaduk. CreneHHast QyHKIMS
KonTponbHast pabora Ne 1 mo

TeMe «KBagpaTtHsIii
TPEXUWICH

KonrtponbHast pabora Ne 2
nmo teMme «KBanpatuunas
byHKIHUS. KBanpatnunas
GbyHKIH»

[peICTaBICHHUS. WnTepnpernpoBath
rpaduKu peaabHbIX 3aBUCUMOCTEH.
[Toka3blBaTh CXEMaTHUYECKU I0JIOKEHHUE
Ha KOOPJWHATHOH IUIOCKOCTH TpaguKOB
GyHKuMit y = ax?, y = ax’ + n, y = a(x
m)?. Ctpouth rpaduk GyHKIUH y = ax’ +
bx + c,yMeThb YKa3bIBaTh KOODPIUHATHI
BEPIIMHBI MMapadoiIbl, €€ 0Ch CHMMETPHH,
HarpaBJIeHUE BeTBeH napabobl.
lcrionp30BaTh KOMIIBIOTEP TUTs
MCCIIEIOBAaHMs TOJIOKEHUS TIpaduka B
KOOPAWHATHOW INIOCKOCTH.

N300pakaTh cxeMaTudecku TIpadux
(GyHKIMU y = X" ¢ YETHBIM ¥ HEYETHBIM 71.
MOHUMATh CMBICII 3alMCel BUIA 315, Yau
T. 1., T1I€ @ — HeKoTopoe uucio. Mmers
MpeCTaBICHUE O HAXOXKJICHUU KOPHEH 7-

1 CTEIICHH C IMIOMOIIBIO KAJIBKYJIATOpPA.

19



YpaBHeHHusT M HepaBeHCTBa ¢  oAHOI|14

nepeMeHHOI.

YpaBHEHUS clllensie ypaBHEHUS. Pemats ypaBHEHMsS TPETbEH U YETBEPTOM

OJTHOU JlpoOHBIE  palMOHAJIbHBIE CTCIICHW C IIOMOLIBIO PAa3JIOKCHUA Ha

[1EPEMEHHON ypaBHeHus.  HepaBeHcTBa MHOKUTEH u BBEJICHUE

Hepasencrtpa CIBTOPOM CTENEHU C OJHOHU BCIIOMOTAaTEJIbHBIX MEPEMEHHBIX, B

OJIHOM [IEPEMEHHOM. Meron YaCTHOCTHU pelarhb OUKBaJpaTHBIC

[epEeMEHHON nHTepBaioB. KoHTposibHas YpaBHEHUS. Pemats JIpOOHBIE
pabora Ne3 mo  Teme palMOHAIbHBIC YPABHEHUs, CBOIA HUX K

«YpaBHEHUSI U HEPABEHCTBA
C OJTHOM IIEPEMEHHOW»

[eJIbIM  YPaBHEHUSIM C TOCJEAYIOIIEH
[IPOBEPKOM KOPHEH.

Pemate HEpaBEeHCTBA BTOPOM CTEIIECHH,
MCTIONB3Ysl TpadUuecKue MpeIcTaBICHUs.
lcrions30BaTh METOJ HWHTEPBAJIOB JJIA

pELICHUSI  HECIIOXKHBIX  PalUOHAIbHBIX
HEPABECHCTB.

YpaBHeHHusT ¥  HepaBeHcTBa ¢  aByms(l7
nepeMeHHbIMH.
YpaBHEHUs c/CucremMpl ypaBHEHMI BTOpPOH Ctpouth rpadukd ypaBHEHHH C JBYMs
NBYMsI creneHd. Pemenne 3amad ¢ [IEPEMEHHBIMU B IPOCTEHIINX CIIydasX,
[IEPEMEHHBIMU  U[IIOMOILBIO CUCTEM YpPaBHECHMUIA KorJa TpauKoM  sBISETCS  IMpsiMas,
VX CHCTEMBI n-i creneHu. HepaBeHcTBa ¢ napabona,  runep0oia,  OKPY’KHOCTb.

Hepasencrsa C
TIBYMsI
IICPCMCHHBIMU
X CHUCTEMBI

=

ABYMsI TNICPEMCHHBIMU H HX|
CHUCTEMBI KonTposnbhas
pabora Ned  mo  Teme
«YpaBHEHHUS U HEPAaBEHCTBA C
ABYMsI TMCPCMCHHBIMU).

Vcnons30BaTh WX IS Tpaduueckoro
pElIeHUs] CHCTEM YpPaBHEHUH C JBYMs
[MEPEMEHHBIMU.

Pemath cioco60M MOACTAHOBKH CHCTEMBI
NIBYX YPaBHEHUH C JIByMs IIEPEMEHHBIMH,
B KOTOpPBIX OJHO YpPaBHEHHE IIEPBOU
CTEIICHU, a APYrOil — BTOPOU CTEEHHU.
PemaTte TEKCTOBBIE 3aJa4d, WCIIONb3YS B

KauecTBE anreOpanyeckon MOJIENH
CUCTEMY YpPaBHEHUW BTOPOW CTENEHU C
ByMS NIEPEMEHHBIMY; pemarp
COCTaBJICHHYIO CUCTEMY,
MHTEPIPETUPOBATH PE3YJIbTAT.
Apupmerndeckas " reomerpudeckas|ls
MPOrpeccum.
Apudmernueckas [Apupmerudeckas u [IpyMeHsITh UHAECKCHBIE 0003HAUCHUS IS
[porpeccus reoMeTpuyecKas MpOrpeCCUU. YJICHOB MOCJIEI0BATEIBHOCTEN.
['eomerpuueckass |[@opMynbl #n-20 4l€HA W [IpuBOAUTH MIPUMEPBI 3a/1aHUS]
[porpeccust CyYMMBI TI€PBBIX 71 YJIEHOB rmocieoBaTbHOCTE  QOpMYINION  n-TO
[IPOTrPECCUU. beckoHe4uHO ylieHa U PEeKyppeHTHOH  (opmyon.
yObIBaroIas reoMeTpryuecKas BeiBoguTh  QOpMYyNBl  A-TO  YIIEHA|
[porpeccus Konrtponbnas apuMeTHIecKoit IPOrpecCum u
pabora  NeS5 mo  Teme FCOMETPUYECKON  MPOTPECCUHU, CYMMBI
«Apudmernueckas MEPBBIX 7 YJICHOB apU(PMETHUECKON U
[IPOrPECCUN» FCOMETPUYECKONM IPOTPECCUM, pelIaTh
KonTponbHast pabota Ne6 1o 3aauM C MCIOJIb30BAHUEM 3TUX (HOPMYIL.
TeMe «I"eomerpuueckasy /loka3bpIBaTh XapaKTepUCTHUECKOE
[IPOrPECCUS. CBOMCTBO apudmeTnyecKoit u

TeOMETPUUECKON NTPOrpeccuit
[IpuBOANTE NpHUMEPHI JIMHEHHOTO POCTA|

YJICHOB  HEKOTOPBIX  apH(PMeTHUECKHUX|
[IPOrpeCCUil U 3KCIIOHEHIUAIBHOIO POCTa)
WICHOB  HEKOTOPBIX  IeOMETPUYECKUX]
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[IPOrPECCUM.
Pemarh 3aaull Ha CIOKHBIE MPOLEHTHI,
VCIIOJIB3YS pu HE00X0IUMOCTH
KAJIbKYJISITOP
DJleMeHTbl  KOMOMHATOPUKM #  Teopuul3
BEPOSATHOCTEN.
DIEMEHTHI Kombunatopnoe BbIMONHUTE 1epebop BceX BO3MOXKHBIX]
KOMOWHATOPUKH  |[[IPAaBUIIO YMHOKEHHUS. BapUaHTOB JJs Iepecdyera OOBEKTOB MU
HauanbHble [IepecTaHOBKM, pa3MeELICHUS, KOMOWHAITHIA. [IpuMenaATs  TpaBUIIO
CBEICHHUS n3jcoueranus.  OTHOCUTENBHAsA KOMOUHATOPHOTO YMHOXKEHHUSI.
TEOPUU 4acTOTa U BEPOSITHOCTH PacriosHaBaTh 3a7ayd Ha BBIYMCIIECHUE
BEPOATHOCTEM CIIy4aitHOTO COOBITHSI. yycila  TEPEeCTaHOBOK,  pa3MElICHUH,
Koumponvnas paboma Ne7 no COYETaHUM u MPUMEHSATD
meme «Inemenmoi COOTBETCTBYIOIIUE (POPMYJIBI.
KOMOUHAMOPUKU U Meopuu Beruucisats 4acToTy CIIy4aiiHOro
6epossmHocmen» COOBITHS. OneHuBaTh  BEPOSITHOCTh
CIIy4aifHOTO  COOBITUSI C  IOMOIIBIO
YaCTOTBl,  yYCTAHOBJICHHOM  OIIBITHBIM
Ty TEM. Haxoauts BEPOSITHOCTh
ClydallHOrO ~ COOBITMS ~ Ha  OCHOBE
KJIACCUYECKOI0 OIIpeEICHUS]
BEPOATHOCTH.  [IpmBOAMTHE  mpuMEpSHI
TOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHI.
IloBTOpEHUE 21
KBagparnuHas KBagparnuHas byHKIHA
GbyHKUMA YpaBHEHMsSI U HEPABEHCTBA C
YpaBHEHUs HOAHON ITEPEMEHHOMN
HEPABCHCTBA C|YpaBHEHHs U HEPAaBEHCTBA C
OJIHOM NByMsI [1€PEMEHHBIMU.
[IEPEMEHHON YpaBHEHMsSI U HEPABEHCTBA C
YpaBHEHMS UABYMsI NIEPEMEHHBIMHU.
HEPABCHCTBA clApudpmernueckas y
NBYMsI FEOMETPUYECKAsT IIPOrPECCUMU.
[EPEMEHHBIMH. | DJI€MEHTbl KOMOMHATOPUKU U
YpaBHEHUS HTEOPUH BEPOSTHOCTEN.
HEPABCHCTBA crorosas KOHTPOJIbHAS
TBYMS pabota
[IEPEMEHHBIMHU.
Apudmernieckas
Y T€OMETPUYECKas
[IPOrPECCUMU.
DIIEMEHTBI
KOMOHWHATOPHUKH U
TEOpUn
BEPOATHOCTEM.
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7. Onucanue y4e0HO-MeTOAMYECKOT0 U MATEPHAJIBLHO- TEXHHYECKOT0 o0ecnevyeHust
00pa3oBaTeJILHOM 1eATeJIbHOCTH

IleuyaTHbIe MOCOOMA:

1. MaxkapsraeB FO. H. Anre0Opa, 7 ki1.: yaeOHHK J1s1 0011e00pazoBaTeibHbIX opranm3anmii / 10, H.
Makapsrues, H. I'. Munarok, K. U. Hemkos, C. b. CyBopoBsa; mox penakimueit C. A. TenskoBckoro.
— M.: IIpocsemenue, 2015.

2. MaxkapsrueB FO. H. Anre6pa, 8 ki1.: yaueOHUK a1 00111e00pa3oBaTenbHbIX opranuzanmii / 1O, H.
Makapserues, H. I'. Mungrok, K. U. Hemkos, C. b. CyBopoBa; og penakuueit C. A. TensKoBCKOTro.
— M.: IIpocsemenue, 2015.

3. MakaperueB FO. H. AnreGpa, 9 ki1.: yueOHuUK 17151 001ieoopazoBatenbabix opranm3anuii / FO. H.
Makapserues, H. I'. Munmiok, K. U. Hemkos, C. b. CyBopoBa; nox penakmuend C. A.
TensikoBckoro. — M.: Tlpocsemenue, 2015.

4. 3BaBuu JI. U. Anrebpa, 7 ki.: nunaktuaeckue matepuainsl / JI. U. 3BaBuy, JI. B. Ky3nenoga, C. b.
CysopoBa. — M.: IIpoceemenne, 2013.

5. Xoxos B. 1. Anre6pa, 8 ki1.: nunaktndeckue marepuansl / B. M. XXoxos, }0. H. Makapsrues, H. I'.
Munmtok. — M.: IIpocBemenne, 2014.

6. Maxkapsrues HO. H. AunreOpa, 9 ki.: nunaktuueckue marepuans / FO. H. Makapsrues, H. T
Munatok, JI. b. KpaitneBa. — M.: IIpocsemnue, 2013

7. I1.Epmosa, B.B. I'ono6opoapko «CaMoCTOSITENBHBIE M KOHTPOJIBHBIE paboThl 1O  anredpe mist 7
knaccay -M.: Unekca,- 2005

8. I[L.EpoBa, B.B. ['ono6opoapko «CamocTosiTeNbHbIE M KOHTPOJIBHBIE paboThl 1Mo anredpe a1 8
knaccay -M.: Unekca,- 2005

9. IL.EpmoBa, B.B. I'ono6oponsko «CamocTosITeNbHbIE M KOHTPOJIBHBIE paboThl 10 anredpe s
knaccay -M.: Unekca,- 2005

TexHuuyeckue cpeacTBa 00y4eHHUs: MYJBTUMETUAHBIHA
KOMILJIEKC, UHTEPAKTUBHAS JIOCKA

udposbie U 31eKTPOHHBIE 00pa30BaTeIbHbIE PeCypChl:

1. www.ege.edu.ru Ananutudeckue oTu€rel. Pesynbrarel EI'D. ®enepanbHblii HHCTUTYT
NeIarornyeckux u3Mepenuit; Munucrepctso oopaszoBanus U Hayku PD, denepanbHas cinyxb6a
1o Haa30py B chepe obpazoBanus u Hayku. (2003—2009 rr.).

2. HHrepHeT-pecypchl Ha pyccKoM si3bike http://ilib.mirror]l.mccme.ru/
http://window.edu.ru/window/library/ http://www.problems.ru/  http://kvant.
http://www.etudes.ru/

3. S uny Ha ypok MaTeMaTHKHU (MeToAnuYecKue pa3paboTku). — Pexxum gocrymna:
www.festival. lseptember.ru

4. Ypokwu, KOHCTIEKTHI. — Pexxum moctyma: www.pedsovet.ru

5. Juck npunoxxeHue K yueOHuKy Anreopa-7,8,9.
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8. Ilnanupyemsblie pe3y/bTaThbl H3y4YeHUs] Kypca ajaredpol B 7—9 kiaccax

7 KJacc

PAIIMOHAJIBHBIE YUCJIA
BrinyckHuk Haydures:
1) moHMMaTh OCOOEHHOCTHU AECATUYHOM CHCTEMBbl CUUCIICHHUS,
2) BianeTh MOHATUSMH, CBSI3aHHBIMU C JIETMMOCTBIO HATYPaJIbHBIX YHCET;
BplIITyCKHMK IIOJIyYUT BO3MOKHOCTbD:
3) no3HAKOMUMbCA ¢ NOZUYUOHHBIMU CUCMEMAMU CHUCTICHUS. ¢ OCHOBAHUAMU, omaudnbimu om 10;

JIEMCTBUTEJILHBIE YHCJIA

BeinmyckHUK HayduTes:

1) ucronp30BaTh HayalbHblE MPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCET,

Buinycknux nonyuum 603moxicHOCMb.!

2) passumb npeocmagienue O HUcCle U YUCIOBbIX CUCMEMAX Om HAMYPAIbHbIX OO
0eticmeUmenbHbIX YUCes;, 0 POl BbIYUCTIEHUL 8 YeTI08eUeCKOU NPAKMUKe:

N3MEPEHUA, [TPUBJIMOKEHWA, OHEHKU

BrinyckHuK Hay4duTcs:

1) UCIIONB30BaTh B XOJ€ PELICHUs 3aJay dSJEMEHTApHbIe NPEICTABICHUSA, CBSI3aHHBIE C
NpUOIMOKEHHBIMA 3HAYCHUSMHU BEITUYIHH.

Buinycknux nonyuum 603modrcHocms.:

2) HOHAMb, YMO YUCI08ble OaHHble, KOMOpble UCHOAb3VIOMCA 018 XAPAKMEPUCMUKU
00bEKMO8 OKPYHCAIOULe20 MUPA, ABTIAIOMC NPEUMYUIeCBEHHO NPUOIUNCEHHBIMU, YMO NO
3anucu NPUOTUNCEHHBIX 3HAYEHUU, COOEPHCAWUXCA 6 UHPOPMAYUOHHBIX UCHOUYHUKAX,
MOJACHO CYOUMb 0 NOSPEULHOCTNU NPUOTUNCEHUS,

3) NOHAMb, YMO NOZPEUIHOCMb De3yIbMmama 6blYUCTeHUll OO0JIHCHA Oblmb CcousMepuma ¢
NOCPEULHOCTNBIO UCXOOHBIX OAHHDIX.

AJITEBPAMYECKHUE BBIPAXEHNM A

BhInycKHUK Hay4HTCS:

1) BaieTh MOHATUAMH «TOXICCTBO», «TOXKJIECTBEHHOE MpeoOpa3oBaHuey, peliaTh 3aaqyH,
coJiepskanire OyKBeHHBIE JaHHBIE; pad0TaTh ¢ GOopMylIaMu;

Buinycknux nonyuum o3moorcnocms.
2)Hayuumobcsl  8LINONHAMbL — MHO20ULA208ble  NPeodPA306aHUs  PAYUOHANbHBIX — BbIPANCEHUII,
NPUMEHsIS WUPOKULL HAOOP CNOCOO08 U NPUEMOS.

YPABHEHUA
BoinmyckHUK Hay4duTCS:
1) pemiaTe OCHOBHBIE BHUbI PALIMOHAIBHBIX YPAaBHEHUH C OAHON IEPEMEHHOM.
Buinycknux nonyuum 603modrcHocms.:
2) oenrademv cneyuanbHbiMU NPUEMamu peuleHus ypasHeHuu.
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8 knace
PAIIMOHAJIBHBIE YUCJIA

BbinyckHUK Hay4yuTCS:

1) BeIpakaTh YMCIlia B SKBUBAJIEHTHBIX (popMax, BbIOMpast Hanbosee MOAXOAIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOW CHTYyalluu;

2) cpaBHMBATb U YHOPSI0UYMBATh pallMOHAIBHBIC YHCIIA;

3) BBINOJHATH BBIYUCIECHUSA C pPAlMOHAJIbHBIMU YHCJIAMM, COYETasl YCTHbIE M NMHUCbMEHHBIE
MPUEMBI BBIUMCIIEHUN, IPUMEHSATD KaJIbKYJIATOD;

BbInyCKHUK TOTyYUT BO3MOKHOCTD:

4) noznakomumuvcs ¢ NOUYUOHHBIMU CUCEMAMU CHUCTIEHUS ¢ OCHOBAHUAMU, omaudnbimu om 10;

5) yenyoums u pazeums npedcmasieHus 0 HAamypaibHbIX YUCIAX U CBOUCMBAX 0eIUMOCTU,

JIENCTBUTEJILHBIE YHCJIA

BbInyckHUK Hay4yuTCS:

1) BrageTh MOHATHEM KBAJPAaTHOI'O KOPHS, NMPUMEHATh €r0 B BBIYMCICHHUSX.

Buinycknux nonyuum 603moocHocmy:

2) pazeumb npedcmagnieHue O HUCIe U YUCIOBLIX CUCMEMAX Om HAMYPALbHbIX OO
0eticmeumenbHbIX YUces;, 0 POl 8bIYUCTIEHUL 8 YeTI08eYeCKOU NPAKMUKe:

N3MEPEHNA, ITPUBJIVMDKEHNW A, OLIEHKHU

BoinyckHUK Hay4yuTCs:

l)ucnonb3oBaTh B XOJA€ pPELICHHs 3ajad  >JIEMEHTapHble INPEACTABICHUS, CBSA3aHHBIE C

NpUOIMKEHHBIMU 3HAYEHUSIMU BEJIMYMH.

Buinycknux nonyuum 603modcHocms:

2)noHamo, umo 4uciogvie OaHHble, KOMOPble UCNOAb3YIOMCA 0N XAPAKMEPUCMUKU 00beKmos

OKpydIcalowjeco  Mupa, AGIAIMCA  NPeuUMyuweCmeeHHo NPUOIUINCEHHbIMU, YMO NO  3aNUCU

NPUOTUICEHHBIX 3HAYEHUL, COOEPICAUUXCS 8 UHPOPMAYUOHHBIX UCTNOYHUKAX, MOJICHO CYOUMD O

nozpewHocmu RPUOIUINCEHUL,

AJITEBPAMYECKUE BBIPAXEHUA
BbInmycKHUK HayuduTCs:
1) BbIONHATH NpeoOpa3oBaHUsl BBIPAKEHUH, COJAEp)KAIIMX CTENEHM C  LEJIbIMU

MoKa3aTeasIMU U KBaJpaTHbIE KOPHH;

2) BBINOJIHATH TOXKJIECTBEHHBIE IpeoOpa3oBaHMs pPALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE

NpaBUi JEUCTBUI HajJ MHOTOWIEHAMHM U aNreOpandyeckuMu JIpoOsMu;

3) BBINOJIHATH PA3JI0KEHUE MHOTOYJICHOB HAa MHOXHTEIH,
Buinycknux nonyuum 603mModicHOCMb
4)Hayuumovcs  GLINONHAMbL  MHO20ULA206blE  NPeoOPA306aAHUs  PAYUOHATLHLIX — GbIPANCEHU,
NPUMEHSS WUPOKULL HAOOP CnOCOD08 U NPUEMO8;
YPABHEHUA

BbImyckHUK HayduTCs:

1) pemate OCHOBHbBIE BHJbI PAllMOHAJIBHBIX YPABHEHUH C OJHOM MEPEMEHHOM, CHUCTEMBI JIBYX
YPaBHEHMH C ByMs NEPEMEHHBIMU;

2) NOHMMAaTh YpaBHEHHME KaK BaXHEHIIYI0 MaTeMaTU4YeCKyl0 MOJEIb [UIsl ONMCAHHUA U
U3y4EHUs Pa3HOOOPA3HbIX peallbHBIX CUTYallWil, pemarbh TEKCTOBbIE 3aJaud  anredpandyeckuMm
METOJI0M;

3) npuMeHsATh rpaduyeckue NpeACTaBICHUS Ul HCCIENIOBaHMS YpPaBHEHUI, HCCIEIOBAHUA U
pELIEHNs CUCTEM YPaBHEHUM ¢ JABYMs [IEPEMEHHBIMHU.

Buinycknux nonyuum 603modcHocms:

4) osnrademv cneyuanrbHLIMU NPUEMAMU PeUleHUs YPAGHEHUU U CUCEM YPABHEHUl, )E8epeHHO
NpUMeHAMb annapam yYpaeHeHull 015 peuleHus pasHooOpa3HvlX 3a0ay U3 MAamemamuKu, CMeHCHbIX
npeomemos, NPaKmukKu,

HEPABEHCTBA
BoinyckHUK Hay4yuTCS:

24



1) NNOHUMAaTb W HNPUMCHATL TCPMHUHOJIOTUKO MW CHUMBOJIMKY, CBA3aHHBIC C OTHOIICHHEM

HCpaBCHCTBA, CBOMCTBA YHCJIOBBIX HCPABCHCTB;,
BblnyCKHMK noJydum 603MONCHOCNMb HAYYUMbCA.

2) paznoobpa3HbiM npuemam 00KazamenbCmea HepaseHCma.
OCHOBHBIE TIOHATUSA. YUCIJIOBBIE ®YHKIINN

BBITTyCKHUK HAy4IUTCS:

1) ctpouth rpaduku >31eMEHTapHBIX (YHKIUH; UCCIEeOBaTh CBOMCTBA YMCIOBBIX (DYHKIIHI Ha
OCHOBE WM3yUYCHUS TOBEICHUS WX IPadUKOB;

Boinycknux noayuum 603mModicHocms HAyuumvCsi.:

2) npo8ooUmb UCCIe008aHUS, CEA3AHHBIE C U3YHEHUEM CEOUCME (DYHKYUIL.

25



9 knacc
PAIIMOHAJIBHBIE UMCJIA

BBITTyCKHUK Hay4IUTCS:

1) wucmonb3oBaTh TOHITHS W YYEHHS, CBS3aHHBIE C  MPOMOPIHMOHANIBHOCTHIO BEIMYUH,
MPOIEHTaMU B XOJ€ PEHICHUS MaTeMAaTUYECKHUX 3a]ad M 3a/1a4 U3 CMEXHBIX MPEIMETOB, BHITIOIHATH
HECJIOKHBIE IPAKTHYECKHUE PACUETHI.

BBITTyCKHUK TIOJTyYUT BO3MOYKHOCTD:

2) HayuumsCs UCNOAb306AMb NPUEMbl , PAYUOHATUSUPYIOWUE BbIYUCIEHUS, NpUuodpecmu
NPUBLIYKY KOHMPOIUPOBAMb BbIYUCTIEHUS, BbLOUPAS NOOXOOAWULL 051 CUMYAyUl CROCOO.

JIEMCTBUTEJILHBIE UNCJIA

BBITTyCKHUK HAy4IUTCS:

1) BIajeTh MOHATHEM KBaJPATHOTO KOPHS, NMPUMEHSATh €r0 B BBIYHCIICHHUSX.

Buinycknux noayuum 603mModicHoCmb:

2) pazsumo u y2ayoums 3HAHUSA 0 0eCAMUYHOU 3aNUCU OeliCIBUMEIbHBIX Yucel (nepuooudeckue u
Henepuooudeckue opoou,).

AJITEBPAMYECKUE BBIPAXKEHU A
BBITTyCKHUK HAay4IHTCS:
1) BBINOJNHATH TOXICCTBCHHBIC MPEOOPA30BaHMS pAIlMOHAIBHBIX BBIPAKCHHI Ha OCHOBE

NpaBUJl JCHCTBUN HaJ MHOTOWICHAMH U alNTreOpanvecKuMu IpOoOsSMU;

2) BBINIOJHATH PAa3JIOKCHHE MHOTOWICHOB HAa MHOXHTEIIH,
BuinyckHux noayuum 603M0oHCHOCMb:
3) npumernsmov modicoecmeerHvle NPeoOPaA308anUs ONsl peuerus 3a0ay U3 PasiuyHblX pa3oenos
Kypca (Hanpumep, 0Jisi HAX0XHCOeHUsT HAUOOIbULe20/HAUMEHbULE2O0 3HAYEHUSL BbIPAINCEHUS).
YPABHEHUA

BhITyCKHUK HAy4IUTCS:

1) moHMMaTh ypaBHCHHE KaK BaXKHCUIIYHD MAaTEMAaTHYECKYI) MOJENIb JUIsl ONUCAHHS H
W3yYEHUS PA3HOOOPA3HBIX pEANbHBIX CUTYaIlMi, pemiatb TEKCTOBBIC 3a/ladyd  alre0panveckuM
METOJIOM;

Buinycknux noayuum 603mMoicHOCMb:

2)npumensims epaghuueckue npedcmaegieHusi 0isi UCCAeO08AHUS VPABHEHUL, CUCEM YPAGHEHUI,

codepacawux byKeeHHbie KOIDPuyueHmol.

HEPABEHCTBA

BhITTyCKHUK HAy4IUTCS:

1) pemare JMHEHHBIE HEPABEHCTBA C OJIHOW TMEPEMEHHON M WX CHCTEMBI, pEeIlaTh KBaJIpPaTHbIC

HEPaBEHCTBAa C OMOPOH Ha rpaduvecKkue MpeaCTaBICHUS;

2) NMPUMEHATH amnmapaT HEePaBEHCTB JUIS PEIICHHUs 337ad W3 Pa3jInYHBIX Pa3JelioB Kypca.

Buinycknux noayuum 603mMoHCHOCMb HAYUUMBCA:

3) pasznoobpasnviM npuemam OO0KA3AMenbCmed HepaBeHcms,; YEEPEeHHO NPUMEHSIMb annapam

HEepaseHCcme Ol peuleHUus pPAasHOOOPA3HLIX MameMamuiyeckux 3a0ad U 3a0aiy CMeNCHbIX

npeomemos, NPaKmuKu,

4) npumenamev epaguueckue npeocmasieHus 0N UCCIEO08AHUS HEPABEHCMS, CUCHeEM

HepaseHcma, cooepaicaujux OyKeeHHble Kodppuyuenmol.

OCHOBHGBIE TTIOHATUA. YNCJIOBBIE ®YHKIINN

BhIycKHUK HayduTCS:

1) moHUMaTh M HCIONB30BaTh (DYHKIIMOHAIBHBIC MOHITHS W S3bIK (TEPMUHBI, CHMBOJIHYECKHE
0003HauCHHUS );

2) ctpouth rpaduku 3IeMEHTapHBIX (YHKIWH; UCCIEAOBATh CBOMCTBA YMCIIOBBIX (QYHKLIWH Ha
OCHOBE W3yuYCHHsI MOBEICHHS WX I'PaHKOB;

3) mnoHMMaTh (QYHKUMIO KaKk BaKHEHIIYI0 MaTEeMaTH4YeCKyl0 MOJAENTb JUIA OINHCAHHA
MPOIIECCOB M SIBJICHUH OKPYXKAIOIIET0 MHpPA, MIPUMEHATh (DYHKIIMOHAIBHBIN S3bIK JUISI OTMMCAHUS U
WCCIICZIOBAaHUS 3aBUCUMOCTEH MEXIy (HU3NYECKHUMHU BEITUYMHAMHU.

Buinycknux noayuum 603mModicHoCmb HAyUUMbCsL:
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4) nposodumv ucciedo6anus, CEA3aHHbIe C UYUEHUEM CEOUCME (QYHKYUU, 6 MOM Yucie C
UCNONL308AHUEM KOMNbIOMEPA, HA OCHO8E PAPUKO8 U3YUEHHbIX QYHKYUL CIpoums Oojee ClLodCHble
epaguxu (Kycouno-3a0aunvie, ¢ «BbIKOJOMBIMUY MOUYKAMU U M.1.);

5) ucnonvzoeamv ymKyuoHanbHLIE NpPEeOCMABIeHUs U C8OUCMBA QYHKYUL Ol  peuleHusl
MAMEMAMUYECKUX 3a0ay U3 pasiuiHblx paz0enos Kypcd.
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UHMCJIOBBIE IMTOCIEAOBATEJIBHOCTU

BrInyckHUK Hay4duTCS:

1) noHMMAaTP W UCHONB30BaTh S3bIK TIOCJIEIOBATEILHOCTEH (TEPMUHBI, CHMBOJIHYECKHE
0003HAYEHHUS);

2) npuMeHsATh (HOPMyIIbl, CBSI3aHHBIE C apU(METUUYECKOW M TeOMETPUYECKOW IMPOIrpeccusiMu,
U ammapaT, chOpPMHUPOBAHHBIN MpPH U3YUYEHUU NPYTUX pA3AENOB Kypca, K PElIeHHUIo 337ad, B TOM
YHciie ¢ KOHTEKCTOM W3 pealbHOW KHU3HH.

Boinycknux noayuum 603mModicHocms HAyuumvCsi.:

3) pewamsb KOMOUHUPOBAHHbBIE 3A0AYU C NPUMEHEeHUeM QOpMYNL N-20 UJIeHd U CYMMbl Nepebulx
NYEHO8 apUGMEMUYEecKOl U 2eOMempUleckol npocpeccutl, NPUMEeHsMb NpU SMOM annapam
VpasHeHull U HepaseHCma,

4) nonumame apugmemuueckyro u 2eoMempudecKyro npocpeccuu Kaxk OyHKyuu HamypaibHO20
apeymeHma, CeA3bleams apupMemuyecKyio npocpeccuro ¢ JUHEUHbIM POCHOM, 2eOMEeMPUYECKYIO — C
9KCHOHEHYUAIbHBIM POCHIOM.

OIMNCATEJIbHASI CTATUCTHUKA

BBIMyCKHUK ~HAay4HMTCS HCIIONB30BaTh MPOCTEUIIME CIOCOOBI NPEICTABICHHUS W  aHaIW3a
CTaTUCTHYECKUX JIaHHBIX.

Buinycknux nonyuum 603mM0xcHOCIb npuobpecmu nepeoHAuAIbHbILL ONbIM opeanuzayuu coopa
OGHHBIX NPU NPOBEOEHUU ONPOCA 0OUWECMEEHHO20 MHEHUs, OCYWEeCMEIAMb UX AHAIU3, NPeOCMABIamb
pe3yibmamsl Onpoca 6 uoee mabauywl, OUASPAMMbL.

CJIVYAMHBIE COBBITHS 1 BEPOSITHOCTh

BbIyCKHUK ~ HAy4yWTCs HAXOIUTh OTHOCHTEIBHYK) YaCTOTy U BEPOSTHOCTh CIYYaiHOTO
COOBITHSI.

Buinycknux nonyuum 603moaicHocms npuobpecmu onvim npoeedenust CLy4atiHblx IKCHePUMEHNO8,
8 MOM YUCIe C NOMOWBIO KOMNLIOMEPHO20 MOOEIUPOBAHUSA, UHMEPNPEMAYyUU UX pe3yibmamos.

KOMBUHATOPUKA

BbImycKHUK HayduTcs pemaTh KOMOWHATOPHBIE 33/1a4l HAa HAXOXJICHUE YHCIIa OOBEKTOB WU
KOMOWHAIHI.

Buinycknux noayuum 603MONCHOCMb HAYYUMBCA HEKOMOPbIM CREeYUANbHLIM NPUEMAaM peuleHus
KOMOUHAMOPHBIX 3A0aH.

Kpurepun oueHok nmo ajaredpe

Pexomenoayuu no oyenke 3HAHUI U YMEHUT YUAUUXCA N alredpe

Onwupasch Ha 3TH PEKOMEHIALIUH, YUUTEIb OLIEHUBAET 3HAHUSA U YMEHMS YYAIUXCS C yUYETOM
UX WHAUBUIYATbHBIX 0COOCHHOCTEM.
1. Comepxanne u 00bEeM MaTepHaia, IMOMISKAIIETO0 MPOBEpKe, omperenseTcs mnporpammoin. Ilpu
IIPOBEPKE YCBOEHUS MaTepHaja HY>KHO BBISBIISATH IOJHOTY, IPOYHOCTh YCBOCHHS YUYAIlIUMHCA TEOPUH
U YMEHHUS IPUMEHSTh €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaLIUsAX.
2. OcHOBHBIMH (hOopMaMH TPOBEPKM 3HAHMA W YMEHHUH Yy4YalIMXcs MO MaTeMaTHKE SBISIOTCS
MUCHMEHHAs! KOHTPOJIbHASI pab0oTa M yCTHBIN OIPOC.

IIpn oOlCHKE NHUCBMEHHBIX M YCTHBIX OTBETOB YYHUTEIb B IIEPBYIO OYEPEIb YYHUTHIBAET
[IOKA3aHHbIE y4YalUMUCS 3HaHUS M yMeHMs. OLEeHKa 3aBHCUT TaKXe OT HAIWYMs MU Xapakrepa

HOFpGIlIHOCTGfI, AONYIICHHBIX YUAllTUMUCH.
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3. Cpenu morpeniHocTed BBIAEISAIOTCA OMIMOKM M HemoueThl. IlorpemHocTs cuuTaercss OIMOKOMN
,ECIIM, OHA CBHJIETEIBCTBYET O TOM, YTO YUYEHUK HE OBJAJE] OCHOBHBIMU 3HAaHUSMH, YMEHUSIMH,
yKa3aHHBIMH B IPOTPaMMe.

K HemoderaM OTHOCATCSI MOTPEIIHOCTH, CBUIETEIbCTBYIOIINE O HEAOCTATOYHO IOJHOM WIIH
HEJOCTaTOYHO TPOYHOM YCBOCHHUU OCHOBHBIX 3HAHUM M yMEHMH MM 00 OTCYTCTBMM 3HAHW, HE
CUMTAIOLMXCS B IPOrpaMMe OCHOBHBIMU. Hefjouetamu Takke CUMTAIOTCS: MOIPEIIHOCTH, KOTOPBIE HE
MPUBEIH K MCKAKEHUIO CMBICIA TOJIyY€HHOTO YUYEHHKOM 3aJlaHHs WM CIOoco0a ero BBIOJHEHHS;
HEeaKKypaTHasl 3a1IUCh; HEOPEXKHOE BBIIIOJHEHHUE YepTexka.

I'pannna mMexay ommOKaMH U HEJOYETaMH SIBJISIETCSI B HEKOTOpPOW cTeneHu ycinoBHOM. Ilpu

OJTHMX OOCTOSITENBCTBAX JOMYIICHHAs YYalIMMHUCS TOTPEIIHOCTh MOXKET PacCMaTpUBATBHCS YUUTEIEM
KaK OIMOKa, B APYroe BpeMs U MPH IPYTUX 00CTOSTEIbCTBAX — KaK HEI0YET.
4. 3amaHus JUIsl YCTHOTO M IMMCBMEHHOI'O ONpOCa y4yallluxcs COCTOST M3 TEOPETHYECKUX BOIPOCOB U
3agad. OTBET HAa TEOPETHUYECKUI BONPOC cUMUTAETCs Oe3yNpedHbIM, €CIIHM [0 CBOEMY COAEP KaHHUIO
MOJTHOCTBIO COOTBETCTBYET BOIIPOCY, COJEPXKHUT BCE HEOOXOIUMBbIE TeopeTuueckue ¢GakThl s
00OCHOBAaHHbIE BBIBOJIbI, @ €r0 H3JI0KEHHWE M NUCbMEHHAs 3aluCh MaTEeMaTHMYeCKU TPaMOTHBI U
OTJIMYAIOTCS ITOCJIEOBATENbHOCTHIO U aKKYpPAaTHOCTBIO.

Pemienune 3amaun cunraercs 6e3ynpeyHbIM, €CIIM MPaBUIbHO BBIOpAH CIIOCOO pELIeHUs, CaMo-
pelIeHre COPOBOXKAAETCS HEOOXOAUMBIMU OOBSICHEHUSAMHU, BEPHO BBIMOJIHEHBI HYKHbIE BBIYUCICHHS
1 IpeoOpazoBaHus, MOJIYUYEH BEPHBII OTBET, IOCIE0BATENLHO U AKKYPATHO 3alIMCAaHO PELICHHUE.

5. OmueHka oTBeTa yyamierocsi Mpu yCTHOM U MHCbMEHHOM OIPOCE MPOBOJIUTCS MO MATHOATIHHON
cucreMe, T. €. 32 OTBET BBICTABJSIETCA OJHA U3 OTMETOK: 1 (110X0), 2 (HEeyHOBJIETBOPUTEILHO), 3
(YIoBII€TBOPUTEIHHO), 4 (XOpOIIIO0), 5 (OTIUYHO).

6. Yuurenb MOXET NOBBICUTH OTMETKY 3a OpPUIMHAJIBHBIM OTBET Ha BONPOC WIM OPUTHMHAIBHOE
pelIeHre 3aa4ul, KOTOPbIe CBUJETENbCTBYIOT O BHICOKOM MaT€MaTHYECKOM PAa3BUTUH YyYalllerocs; 3a
peleHre Oosiee CI0KHOM 3aJaun UM OTBET Ha 0oJiee CJIOKHBIA BOIIPOC, MPEIOKEHHBIE yUaIleMyCsl
JOTIOJIHUTENBHO NOCIIE BBIIIOJIHEHUS UM 3aJaHUM.

Kpumepuu owuoox

K rpy6eiM ommOkaMm OTHOCATCA OIMIMOKHU, KOTOphlE OOHApPYKMBAIOT HE3HAHHE YYalllUMUCS
¢opMys, NpaBUi, OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHHE HUX NPUMEHSTh; HE3HaHHWE INPHEMOB
peleHus 3a1a4, pacCMaTpUBaeMbIX B Y4eOHHKaX, a TaKXKe BBIYMCIUTEIbHBIE OLIMOKH, €CIM OHH He
SIBJISIFOTCS. OITMCKOM;

K HerpyObIM ommOKkaM OTHOCATCA: MOTEps KOPHS WM COXPAaHEHHE B OTBETE MOCTOPOHHETO
KOpHs; oTOpackiBaHue 0e3 0ObSICHEHUI OIHOTO U3 HUX U PaBHO3HAYHBIE UM;

K Hepmoueram OTHOCATCS: HEpPALUMOHAIBHOE PpELIEHUE, ONMCKH, HEAOCTAaTOYHOCTh WU

OTCYTCTBUE MOSICHEHUH, 000CHOBaHHIA B PELICHUSX.

0uemca yCcmHblX omeemos yuauiuxca
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OtBert OLICHUBACTCA OMMEmKOU «3», eClnu YUCHUK:

v

v

HOJTHO PacKpBUI COJIEpKaHUE MaTepHaja B 00beMe, IPeayCMOTPEHHOM MTPOrpaMMOi U yUeOHUKOM,

M3JIOKUT MaTepHayl TPAaMOTHBIM SI3BIKOM B ONPENEICHHON JIOTHYECKON IOCIIeI0BAaTEILHOCTH,
TOYHO HMCTIONB3YsI MATEMAaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;

MPABUJILHO BBIMIOJIHUJ PUCYHKH, YEPTEKH, TPaQUKH, COMYTCTBYIOLINE OTBETY;

MoKa3aJl YMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE TIOJOKEHUSI KOHKPETHBIMH MPUMEPAMHU,
MPUMEHSTh X B HOBOW CHTYallUU NP BHITIOJHEHUU MTPAKTUYECKOTO 3aJaHUS;

POJAEMOHCTPUPOBAIl YCBOCHHE paHee N3YUCHHBIX COIYTCTBYIOLIUX BOIPOCOB, CHOPMHUPOBAHHOCTH
U YCTOMUMBOCTH MCIIOBb3YEMbIX IIPH OTPAOOTKE YMEHUH 1 HABBIKOB;

OTBEYaJ] CaMOCTOSTEIBHO 0€3 HABOISAIIUX BOIPOCOB yUuTeNss. BO3MOXKHBI OflHA - JIB€ HETOYHOCTHU
IIPU OCBEIIICHUH BTOPOCTETICHHBIX BOMPOCOB MJIM B BBIKJIAJKAX, KOTOPHIC YUECHUK JIETKO HCTIPABUII

110 3aMCYAaHUIO YUYHUTECIIA.

OrtBer OLICHUBACTCA OMmMemKol_«4», ecliv OH YAOBJICTBOPSAACT B OCHOBHOM Tpe6OBaHI/ISIM Ha OLCHKY

<<5», HO IIpX 5TOM UMCCT OAWH U3 HEAJOCTATKOB:

v B M3II0)KEHUH JOIMYIIEHbI HEOOIBIINE POOEBI, HE HCKA3UBIIKE MATEMATHYECKOE COJEPIKAHUE
OTBETA;

v\ JIONyIIEHbl OJMH - JBa HEIOYETAa IIPM OCBEIIEHWM OCHOBHOIO COJIEP)KAHUS OTBETA,
WCTIPABJICHHBIE TI0 3aMEYAHHUIO YUUTEIIS;

v JonylleHbl omMOKa Wik 0oJiee IBYX HEIOUYETOB NMPU OCBEIIEHHU BTOPOCTEINEHHBLIX BOIPOCOB

HJIN B BBIKJIaJIKaX, JICTKO UCIIPABJICHHBIC 110 3aMCYAaHHUIO YUUTCIIA.

Ommemxa «3» CTABUTCS B CICIYIOLIUX CIIydasiX:

v

HETOJIHO WM HENOCJEeN0BaTeIbHO DPACKPBITO COJAEpKaHME MaTepuasa, 10 II0Ka3aHo o0luee
IIOHMMaHKE BOMNPOCca U MPOJEMOHCTPUPOBAHbI YMEHUS, JOCTATOYHbIE [Vl JAJbHEUIIEr0 yCBOCHUS
IporpaMMHOro Mmarepuana (ompeneneHHble «TpeOoBaHHMAMU K MaTEeMaTHYECKOH IOATrOTOBKE
YUaLUXCSD»);

UMENNCh 3aTPyIHEHUs WIM JOMYyIIEHbl OUIMOKM B ONpPEIEICHUH NOHATHUH, HCHOJIb30BAaHUU
MaTeMaTU4eCKOM TEPMHUHOIOIUH, 4YepTe’kaX, BBIKIAJKaX, MCIPABICHHbIE IIOCIE HECKOJIBKHX
HaBOJSIIUX BOIIPOCOB YUUTES;

YYEHUK HE CIpaBWICA C IPUMEHEHHMEM TEOPHMM B HOBOW CHUTyallUM IIpU BBIIOJHEHUU
MIPAKTUYECKOI0 33/J1aHUs, HO BBINOJHWI 33JaHUs 005A3aTE€IbHOTO YPOBHSI CJIIOKHOCTH MO JaHHOMN
TeMe;

OpU 3HAHMM TEOPETHYECKOr0 MaTepuaja BbISBICHA HEJOCTaTO4Has C()OPMUPOBAHHOCTh

OCHOBHBIX YMGHI/II\/JI 1 HAaBBIKOB.

Ommemxka «2» CTaBUTCS B CIEAYIOLIUX CIyYasx:

v/ He packKpbITO OCHOBHOE COJEPKaHKME YUeOHOrO MaTepHaa,;
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v' 00HapyKEHO HE3HaHWE WM HEIOHMMAHHWE YUYECHHKOM OOJbLIEH MM Hanbojee BaKHOM 4acTh
y4eOHOro Marepuana;
v\ JONyIleHbl OMOKM B ONpPEAEIECHUU IOHATHH, IPU HCHOIL30BAHMHM MaTeMaTHYECKON
TEPMHHOJIOTHH, B PUCYHKaX, YepTekaxX WK rpadukax, B BEIKIAJIKaX, KOTOPbIC HE UCIPABICHBI
MOCIIe HECKOJIBKUX HaBOJSAIIUX BOIIPOCOB YUUTEIIS.
Ommemxka «I» CTaBUTCS, SCIIN:
v/ y4eHHMK OOHaApYXHJI IIOJHOE HE3HAHUE M HEMOHMMAHUE M3y4aeMOro yueOHOIro MarepHaa Uiu

HC CMOT" OTBETHUTH HU HAa OAWH M3 IMOCTABJICHHBIX BOIIPOCOB 110 U3y4YacCMOMY MaTcpualy.
OE(EHKa nucwnennbtxpaﬁom yuauwiuxca

Ommemka «5» CTaBUTCSI, €CIU:

v’ paboTa BBITOJIHEHA MTOJIHOCTHIO;

v B JIOTUYECKUX PACCYKICHUSIX U OOOCHOBAHHMHM PEIICHUS HET MPOOEIOB M OMKOOK; B PEIICHUM
HET MAaTeMaTHYeCKUX OIIMOOK (BO3MOXKHA OJHAa HETOYHOCTh, ONMCKA, HE SBISIOMIASACS

CJIEICTBUEM HE3HAHUS WM HETIOHUMaHUsl yueOHOTO MaTepuana).
Ommemka «4» CTaBUTCS, CCIH:

v/ paboTa BBHINOJHEHA MOJHOCTHIO, HO OOOCHOBAHMS ILIArOB PELIEHHMsS HEIOCTATOYHBI (eCciu
yMeHHe 000CHOBBIBATh PACCYKACHHUS HE SBJSUIOCH CIIEIIMAaTbHBIM 00BEKTOM MPOBEPKH );
v\ JonyileHa oaHa ommMOKa WM JBa-TPY HEJ0YeTa B BBIKIAAKAX, PHCYHKAX, YePTEKax HIU
rpadukax (eciiv 3TH BHJbI paOOTHI HE SBJSUIUCH CIICITHAIEHBIM 00BEKTOM IIPOBEPKH).
Ommemxka «3» CTaBUTCS, €CIIN:
v’ jonyieHsl 6oJiee OJHOM OMIMOKK WM 0O0Jice JABYX-TPEX HEIOYETOB B BBIKJIAKaX, YEPTEKAX
win rpadukax, HO yJaluiics BiaeeT 00sM3aTeIbHBIMU YMEHHUSIMU TI0 TIPOBEPSEMOi TeMe.
Ommemka «2» CTaABUTCS, SCIIH:
v/ JIONyILEHbI CYIIECTBEHHbIE OIIUOKH, MOKA3aBILIKUE, YTO YYallUiics He BIafeeT 00a3aTeIbHEIMU
YMEHHSIMH 110 IaHHOM TeMe B TIOJTHOM MepcC.
Ommemxka «I» CTaBUTCS, SCIIH:
v/ paboTa moKa3aja IOJHOE OTCYTCTBHME y y4allerocs 00sS3aTeNbHbIX 3HAHUM M yMEHUH MO

HpOBepﬂeMOﬁ TEMEC UJIM 3HAYHUTCIIbHAA 4acCTb pa6OTH BBIIIOJIHEHA HE CaAMOCTOATCIIBHO.
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