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IosicHuTeIbHAA 3aIHCKA

PaGouas nporpamma 1o yueOGHOMY Kypey « anrebpa 7-9 kiiacce » pazpaboTaHa Ha OCHOBE PUMEPHOI OCHOBHON 00pa30BaTe/bHOM POrpaMMbl OCHOBHOTO
obmero O6pa3oBaHus

H3yuenue anzeopol 6 00pazoeamenbHvIX yUpeHcOCHUAX OCHOBHO20 00ULe20 00pa308aHUA HANPABIEHO HA OOCMUMICEHUE C1EOYIOUUX UeTlell:

o OBJIaJIEHUE CUCTEMOW MaTeMaTUYECKUX 3HAHUN U yMeHP[fI, HEOOXOIUMBIX TJIS TIPUMECHCHUS A HpaKTH‘-IeCKOfI JACATCIIBHOCTH, U3YYCHUA
CMEXHBIX TUCHMUIUINH, IPOAOJKEHUA OGpZBOBaHI/I}I;

o WHTEIUICKTYaJIbHOC pa3BUTHE, (bOpMPIpOBaHI/Ie Ka4eCTB JIMYHOCTH, HEO0XOIUMBIX YEJIOBEKY I TIOJIHOLICHHOH KM3HU B COBpPEMEHHOM
06L[IeCTBe, CBOIMCTBEHHBIX MAaTEMAaTUYECKON JEATEIBHOCTHU: ICHOCTH U TOYHOCTH MBICIIH, KPUTHIHOCTH MBIIIJICHUS, UHTYUIIUH, JIOTHICCKOTO
MBINUIICHUA, 3JICMCHTOB aJ'lFOpI/ITMI/I‘-IeCKOﬁ KYJIBTYPBI, IPOCTPAHCTBCHHBIX Hpe}lCTaBJ’leHI/Iﬁ, CHOCOOHOCTH K TIPEOTOJICHUIO pr}lHOCTeﬁZ

° (hopMupoBaHue IpeCTaBIeHHI 00 HaesX M METOJlaX MaTEMaTHKU KaK YHHBEPCAIBHOTO S3bIKa HAYKH M TEXHUKH, CPE/ICTBA MOACINPOBAHHUS
SIBICHUH U IIPOLIECCOB;

° BOCITUTAHHE KYJIBTYDPbI JITYHOCTH, OTHOIICHHS] K MAaTEMATHKE KaK K 4acTH 00LIeYeI0BEYeCKOil KyJIbTYpbI, HrparoLieii 0co0yio poiib B
OOIIECTBEHHOM Pa3BUTHH.

OdocHoBaHHNe BBIOOPA COEPKAHMS YACTH MPOTPAMMBI N0 Y4eGHOMY NpeMeTy

Co3HarelIbHOE OBJIaZICHUE yJanmmmMucs cucTeMoin anre6panqec1<nx 3HaHUN U yMeHI/Iﬁ HEOOXOJMMO B ITOBCEJHEBHOM KH3HU JIJIsSI U3YyYCHUS CMEIKHBIX
JUCHUIUINH U IIPOJTOJDKCHUS 06pa30BaHI/I5l. HpaKTH‘-IeCKaS{ 3HAYUMOCTBH IIKOJIBHOI'O Kypca am‘eﬁpm OGyCIIOBIIeHa TeM, 4TO e€ 00BEKTOM SIBJISIFOTCS
KOJINYECTBEHHBIE OTHOLICHUS JIEHCTBUTEIILHOTO Mupa. Maremaru4deckasi oJIroToBKa He0OX0JUMa JIJIsl IOHUMAHUS TIPUHITATIOB yCTpOﬁCTBa n
HCII0JIb30BaHUSA COBpeMeHHOﬁ TCXHUKH, BOCIIPUATHA HAYUHBIX U TEXHUICCKUX TIOHATHH U uael. MaremaTuka sBJsieTcs S3bIKOM HayKHd U TCXHHUKH. Ceé
TIOMOIIBI0O MOJCITUPYIOTCA U U3YYarOTCA ABJICHHUS U IIPOLECCHI, IIPOUCXOAAIINE B IIPUPOIC.

Aunre6pa sIBISICTCS OJJHUM M3 ONOPHBIX IIPEAMETOB OCHOBHOII IIKOJIBI: OHA 00ECIIeUHBACT H3yUEHHE APYrUX JUCLHILUIMH. B epByro ouepe/b 9T0 OTHOCUTCS
K IIpeIMETaM eCTECTBEHHO-HAYYHOT'O IIMKIIA, B YACTHOCTH K (u3mke. Pa3BUTHE JIOTHYECKOT0 MBIIUICHHS YYalllUXcs IIpyU 00ydeHHH ainredpe crocoOocTByeT
YCBOGHHIO IIPEAMETOB T'YMaHUTaPHOTO IMKIIA.

Ienn 00yuenuns

TIpakTHdeckie yMeHHs M HaBBIKH aareOpandeckoro xapakrepa HeOOXOIUMBbI IS TPYI0BO# i POodecCHOHAIBHOI HOArOTOBKH IIKOJILHUKOB. Pa3Butue y
YHAIIUXCs IPABHIIBHBIX TIPE/ICTABICHHUI O CYLIHOCTH H IPOUCXOXKICHUH anreOpandeckux abCTpaKiHii, COOTHOILICHHN PEaJbHOr0 U UACAIBHOTO,
XapaKTepe OTPa)KeHUSI MaTeMaTHYECKOH HAyKO# SIBIICHHUI U NIPOLIECCOB PeaIbHOr0 MHUpPA, MECTe aIreOpsl B CHCTEME HayK U POJIM MaTEMaTHYECKOTO
MO/ICIMPOBAHHS B HAYYHOM [O3HAHUU M B IIPAKTUKE CIIOCOOCTBYET (JOPMHUPOBAHHIO HAYYHOIO MUPOBO33PEHHS yHAIMXCS H KAYECTB MBILIICHUS,
HEOOXOMMBbIX IS afaNTaluK B COBpeMeHHOM HH}OopMaimoHHOM ob1ecTBe. TpeOyst OT ydalmuxcs yMCTBEHHBIX M BOJIEBBIX YCUIIMH, KOHIICHTPALUK
BHHMMaH¥sI, aKTHBHOCTHU PAa3BUTOr0 BOOOPaXKEHMs, ajredpa pa3BUBaeT HPAaBCTBEHHbBIC YEPThI JIMYHOCTH (HACTONYMBOCTD, 1IEJICYCTPEMIEHHOCTD,
TBOPYECKYIO aKTHBHOCTB, CAMOCTOSITEIIBHOCTD, OTBETCTBEHHOCTD, TPYAOJII00UE, IUCIHMIUIMHY U KDUTHYHOCT MBIIIICHHS) U YMCHUE apTyMEHTHPOBAHHO
OTCTauBATh CBOM B3IJIAIbI U YOCHKIICHUS, @ TAKXKE CHIOCOOHOCTh IPUHUMATH CAMOCTOSITEIIBHBIC PEIICHUS.

M3yuenue anre6pbl, GpyHKIHIl, BEPOITHOCTH M CTATUCTHKYU CYIIECTBEHHO PACIIMPSET KPYro30p yqaluxcs, 3HaKOMsI UX C HHAYKIHEH U JeAyKIHeH,
00001IeHIEM U KOHKPETH3aIMeH, aHaIM30M M CHHTE30M, Kiaccu(UKanuel 1 cucreMaTn3anueil, abcTparupoBaHneM, aHaJoruell. AKTUBHOE
HCIIOJIb30BAaHUE 3a/1a4 Ha BCEX dTanax y4eOHOro mporuecca pa3BUBaeT TBOPYECKUE CIOCOOHOCTH MIKOJIIBHHUKOB.

M3yuenue anre6pbl 03B0JseT GOPMHUPOBATH YMEHHUS U HABBIKM YMCTBEHHOT'O TPY/ia — IUIAHMPOBAHHUE CBOCH PabOThI, MOMCK PALIMOHAIBHBIX IyTel e
BBITIOJIHEHHSI, KPUTHYECKYIO OLICHKY Pe3ysbTaToB. B mporecce u3ydeHus anreOpbl KOIbHUKH A0DKHBI HAYIUTBCS U3JIaraTh CBOM MBICIIH SICHO H
MCYEPIIBIBAOLIE, JAKOHUYHO U EMKO, IPUOOPECTH HABBIKH YETKOT0, aKKyPaTHOTrO M TPAMOTHOT'O BBIIOJIHCHUS MATEMaTHYECKUX 3alUCeH.

3agaum yyeOHOro Kypca:

Baxneiiieii 3aaueii MKOIBHOTO Kypca alreOphl SBISIETCS Pa3BUTHE JIOTHYSCKOT0 MBIIUTCHHs yyanmxcs. CaMu 00beKThl MATEMATHUSCKUX
YMO3aKJIIOYEHHH U IPUHATHIE B ajreOpe npaBuiia HX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (POPMHUPOBAHHUIO YMEHHH 00OCHOBBIBATH U JOKA3bIBATH CYKACHHMS,
MPUBOANTH YETKUE ONpPEICICHHUS, PAa3BHBAIOT JIOTHYECKYI0 HHTYUIINIO, KPATKO M HATVISIHO PACKPHIBAIOT MEXaHU3M JIOTHYECKHUX OCTPOCHHUN U ydaT UX
NPHUMEHEHHUIO.

Tem cambIM anredpa 3aHUMAeT OJHO M3 BEIYIINX MECT B (DOPMHUPOBAHUH HAYyYHO-TEOPETHYECKOTO MBIIIICHHS IIKOIFHUKOB. PacKpbIBas BHyTPEHHIOIO
TFapMOHHIO MaTeMaTHKH, GOPMHPYs IOHUMAHHE KPACOTHI U U3SIIECTBA MATEMATHYECKUX PACCYKACHHH, ajreOpa BHOCHT 3HAYUTEIIbHBIH BKIA/ B
JCTETUYECKOE BOCIIUTAHUE YJALIUXCSL.

2. O0mas xapakTepHCTHKA y4eGHOTr0 MpeMeTa

B kypce anredpbl MOJKHO BBIAEIUTH CIIEAYIOIINE OCHOBHBIC COJEPKATEIbHBIC IMHUN: apudMeTnKa; areopa; GQyHKINN; BEpOSTHOCTb M CTATUCTHKA.
Hapsiny ¢ 9THM B coJiepskaHUe BKJIIOUCHBI 1B JIOOJIHHUTEIBHBIX METOIOJOTHYECKHIX pa3/iesa: JIOTUKa U MHOKECTBA; MATEMAaTHKa B HCTOPUICCKOM
Pa3BUTHH, YTO CBSI3aHO C PeaM3alyeil neseil 00IenHTeIUICKTyaIbHOTO U O0IEKYIbTYpPHOTO pa3BuTUs yqamuxcs. CopepkaHne KaxkJI0ro U3 3TUX
pa3aenoB pa3BOpaYnBaeTCs B COACPKATEIEHO-METOIMIECKYIO JIMHHIO, IPOHU3BIBAIOIYIO BCE OCHOBHBIC coJepKaTeabHble THMHUN. [Ipu sTOM nepBast
mHUA — «JIornka 1 MHOXKECTBa» — CIIY)KUT LIS OBJIAJICHUS yYaIIMMUCS HEKOTOPBIMH JICMEHTaMH YHUBEPCAILHOI'O MATEMaTHYECKOT0 s3bIKa, BTOpast
— «MaTeMaTHKa B HICTOPUYECKOM Pa3BUTHH» — CIIOCOOCTBYET CO3/IaHHIO OOIIEKYIbTYPHOT0, TyMaHUTAPHOTO (hOHA U3YyUEHHS Kypca.

CozeprxaHue JTHHUN «ApH(METHKa» CIy>KUT 0a30ii U1 JanbHEHIIero n3y4eHus y9aluMIcs MAaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO MX JIOTHYECKOTO
MBIIUICHHUS, (POPMHUPOBAHHUIO YMEHHS I10JIb30BATHCS aJITOPUTMaMH, a TAKXKe IIPHOOPETCHUIO PAKTUYECKUX HAaBBIKOB, HEOOXOUMBIX B IOBCEIHEBHON
JKM3HU. Pa3BUTHE NOHATHS O YKCJIC B OCHOBHOM LIKOJIE CBSI3aHO C PAllMOHAIBHBIMU M HPPALMOHAIBHBIMY YHCIaMH, (OPMUPOBAHUEM HEPBUYHBIX
MPEJCTaBICHH O ICHCTBUTEIHLHOM YHCIIE.

Co;:[ep)l(aHHe JIMHUA «Anre6pa» CHOCOGCTByeT (bOpMI/IpOBaHI/I}O Y yJamuxcs MaTeéMaTUYECKOro arapara Ui peleHus 3a/1aq U3 pa3aejioB MaTeMaTUKH,
CMEXXHBIX IPEIMETOB U Oprmaromeﬁ peaIbHOCTH. SI3bIK am‘eﬁpm HO)Z[‘-[épKI/IBaeT 3HA4YCHHUEC MAaTEMAaTUKH KaK A3bIKa IS IIOCTPOCHUSA MAaTEMAaTHICCKUX
Mozenen IIPOIIECCOB U SIBJICHUI peajabHOTO MHpa.

Pa3BuTHE aNTOPUTMHUYECKOTO MBIILICHHS, HEOOXOANMOT'0, B YACTHOCTH, /ISl OCBOSHHS Kypca HH(GOPMATHKH, U OBJIaJICHHE HaBBIKAMHU JIClyKTHBHBIX
pacCyXIeHHI TaKkKe SBISIOTCS 3a/la4aMu n3yueHus anreopsl. IIpeobpasoBanie cMMBOJILHBIX HOPM BHOCHT CrielMHUYECKUii BKIaa B pa3BUTHE
BOOOPAKEHHMS yUalMXCsl, UX CIIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPUYECTBY. B 0CHOBHOIA 11KOJIE MaTepual IpynIupyeTcsi BOKPYT PallOHAIbHbIX
BBIPAKEHUI.



Coxeprxanue paznena «OyHKIMN» HAIEICHO Ha MOJIy4eHHE IIKOJIbHUKAaMU KOHKPETHBIX 3HAHUH O QyHKIIMN KaK BaKHEHIIICH MaTeMaTHUeCKOW MOJICITH
JUISL OTTUCAHMUS M HCCIIEI0BaHMs Pa3HOOOPA3HbIX IpoleccoB. M3ydeHne 3Toro MaTepuaia criocoOCTBYeT Pa3BUTHIO Y yJAIIUXCsl yMEHUS UCIIOJIB30BATh
pa3iIMYHBIC S3BIKM MAaTEMATHKH (CIIOBECHBIH, CHMBOJINYECKHI, TpadMuecKuii), BHOCUT BKJIaJ B (JOPMHUPOBAHUE IIPEACTABICHUI O POJIM MaTEeMaTHKH B
Pa3BUTHU LUBUWIN3ALMHN U KYJIbTYpHI. Pa3nen « BeposTHOCT M CTaTHCTHKAY — 0053aTeJIbHBIH KOMIIOHEHT MIKOJIBHOTO 00pa3oBaHusl, YCHINBAIOMIUH €ro
MPHUKJIaJHOE U MPAKTHYECKOE 3HaYCHUE. DTOT MaTepuasl HeoOXOANUM, IPexkae BCero, 1uist hOpMUPOBAHUS Y ydaIUXCs QYHKIMOHAIBHON IPAMOTHOCTH —
YMEHHS BOCHPHHUMATh ¥ KPUTUYECKU aHAIM3UPOBATh HH(POPMAILHIO, IPEACTABICHHYIO B PA3IMYHbBIX (hOpMax, HOHUMATh BEPOSTHOCTHBIH XapakTep
MHOTHX peabHbIX 3aBUCUMOCTEH, IPOU3BOAUTH IPOCTEHIINE BEPOSTHOCTHBIC PacuéThl. M3yueHne 0OCHOB KOMOHHATOPHKH O3BOJIMUT YYaleMycCst
OCYLIECTBILSITH PACCMOTPEHHE CITydaeB, nepedop U MOACUET YMCIIa BAPHAHTOB, B TOM YHCIIE B IPOCTEHIINX NPUKIAJHBIX 3aa4uax.

HpI/I N3YyUYCHUH CTaTUCTUKHU U BEPOATHOCTH oboramarorcs IpeaCTaBICHUSA O COBpeMeHHOﬁ KapTHHE MHpa U METOJaX €ro ucciaeao0BaHus, (bOpMI/IpyeTCH
TIOHUMAaHHUE POJIA CTATUCTUKHU KaK UCTOYHUKA COLTHAIBHO 3HAYUMOM I/IH(l)OpMaLH/II/I W 3aKJIIaJIbIBAIOTCS OCHOBBI BEPOATHOCTHOI'O MBIIIIICHUSA.

3. MecTo yueGHOro mpeiMeTa B y4eGHOM NJIaHe

B cootBercTBHM ¢ yuebHbM 1aHoM MBOY COIL Ne7 Ha n3ydeHns: MAaTeMaTHKU Ha CTYIIEHH OCHOBHOTO 0011iero oopasoBanust otBoautcs 306 4acos, B
ToM umciie B 7 kiacce 102 yueGHbIX yacoB u3 pacuera 3 yueOHBIX yaca B Hezlelo, B 8 kinacce 102 yqeOHbIX yacoB U3 pacyera 3 yueOHBIX yaca B HEJIEIIO, B
9 xnacce 102 yueOHBIX 4acoB M3 pacyeTa 3 yu4eOHbIX Yaca B HECIIO.

4.J1M‘1HOCTHBIQ, MeTanpeaAMeTHbIC H NIPEAMETHBIE Pe3yJIbTaThl 0CBOCHHUS yqeﬁﬂoro npeaMera
HporpaMMa o0ecrieyrBaeT TOCTHKCHUE CIICAYIOLINX PE3YJIbTATOB OCBOCHUS 06pa30BaTeIIBHOI71 IIporpaMMbl OCHOBHOT'O obmiero 06pa30BaHI/lﬂZ
B HanpagsieHuu IU4YHOCMHO20 pa3eumusl.

1) copMHpOBaHHOCTE OTBETCTBEHHOT'O OTHOIIECHHS K YUEHHIO, TOTOBHOCTB M CHOCOOHOCTH 00y4aroIUXCsl K CaMOPa3BUTHIO U CaMOOOPAa30BaHUIO Ha
OCHOBE MOTHBAIIMM K 00YUYCHHUIO U TI0O3HAHHIO, BEIOOPY JaibHelero oopasoBaHus Ha 6a3e OpUEHTUPOBKH B MUpe Tpodeccuii 1 MpodhecCHOHATBHBIX
NpeNoYTeHN I, 0CO3HAHHOMY IIOCTPOCHHUIO MHIMBHIyalbHON 00pa30BaTeIbHON TPACKTOPUH C yUYETOM YCTOHUYMBBIX O3HABATEILHBIX HHTEPECOB;

2) C(bOpMPIpOBaHHOCTB LEJIOCTHOI'O MUPOBO33PEHHUS, COOTBETCTBYIOILIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH U 0OLIECTBEHHOM NIPaKTHUKH;

3) chopMHUPOBAHHOCTH KOMMYHHUKATHBHON KOMIIETCHTHOCTH B OOLICHUH M COTPY/AHUYECTBE CO CBEPCTHUKAMH, CTAPIIMMHU U MIIA/LIKMHU, B
00pa3oBaTenbHOMN, OOLIECTBEHHO TOJIC3HOM, yIeOHO-HCCISI0BATEILCKON, TBOPUYECKOM U IPYTUX BUAAX ACSITEIBHOCTH;

4) yMeHue SCHO, TOYHO, TPAMOTHO H3J1araTh CBOM MbICIM B YCTHOM M MUCbMEHHOM peuH, IOHUMATh CMBICI IIOCTABICHHOH 3a1a4u, BBICTPAaHBaTh
apryMeHTAIHIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEDHI;

5) mpexcTaBlieHUE O MaTEeMaTHYECKON HayKe Kak cepe 4esIOBEUeCKON IeITeIbHOCTH, 00 dTanax eé pa3BUTHA, O €€ 3HAYMMOCTH JUIS Pa3BUTHUS
LUBUIN3ALUH;

6) KPUTHYHOCTH MBIIIICHNS, YMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BBICKAa3bIBAHMS, OTJINYATh THIIOTE3Y OT (aKTa;
7) KpeaTHBHOCTb MBIIUICHUS, HMHUINATHBA, HAXOMYNBOCTh, AKTUBHOCTH IIPH PEIICHUH JIreOpanyecKuX 3a1ay;

8) yMeHne KOHTPOJIMPOBATh MPOLIECC U Pe3yIbTaT y4eOHOH MaTeMaTHYECKON JesTeIbHOCTH;

9) crocoGHOCTh K IMOL[MOHAIBHOMY BOCIIPUSTHIO MATEMATHYECKUX OOBEKTOB, 33/1a4, PELICHHH, PACCYKICHHM.

B memanpeomemnom nanpasienuu:

1) YMEHHE CaMOCTOATEIIBHO INIAaHUPOBATH aJIbTCPHATUBHBIC ITYTH TOCTHIKCHUS 1eJei, 0CO3HaHHO BBI6I/IpaTI> Haubolee 3(1)(1)8KTI/IBHI>I€ CroCco0bI peueHus
y‘-le6HI>IX W TIO3HABATCJIBHBIX 3a/1a4;

2) yMeHHE OCYLIECTBIISITH KOHTPOJIB [0 PE3YJIbTATy H 110 CHOCOOY ACHCTBHS Ha YPOBHE MPOM3BOILHOTO BHUMAHUS 1 BHOCUTh HEOOXOIHMbIC KOPPEKTHBbI;

3) yMeHue aJIeKBaTHO OLICHHBATh MPABHIBHOCTD MM OMIMOOYHOCTD BBHIIOIHCHHUS Y4eOHOI 3aauu, € 00bEKTUBHYIO TPYIHOCTb M COOCTBEHHBIC
BO3MOXKHOCTH €€ peIleHHs;

4) 0CO3HAaHHOE BIIAICHHE JIOTHYECKUMH JCHCTBUSIMHU ONPEACIICHUS TOHSTHIA, 0000IICHHS, YCTAHOBJICHNS aHAJIOTHIA, KJIaCCU(BHUKALIMU HA OCHOBE
CaMOCTOSITEIbHOIO BbIOOpA OCHOBAHHII U KPUTEPUEB, YCTAHOBJICHHS POOBHIOBBIX CBSI3CH;

5) yMeHue ycTaHaBINUBATh MPHYNHHO-CICACTBEHHBIC CBSI3U; CTPOUTH JIOTHYECKOE PACCYKICHHE, YMO3AKIIOUeHNE (MHAYKTUBHOE, ISAyKTHBHOE H 110
QHAJIOTMU) ¥ BBIBOIBL;

6) yMeHHE CO3/1aBaTh, IPHMEHSTH U PE0OPA30BbIBATH 3HAKOBO-CHMBOIMYECKIE CPEICTBA, MOJEIHN U CXEMBbI JUIsl PEIICHHs y4eOHbIX U II03HABATEIbHBIX
3aj1a4;

7) yMeHne OpraHu30BbIBaTh yueOHOE COTPYHUYECTBO U COBMECTHYIO JCSATEILHOCTD C YUHTEIEM M CBEPCTHHKAMU: ONPEEIIATh LENH, pacipe/ielieHue
GbyHKIMIT ¥ ponelt yJacTHHKOB, B3aUMOJICHCTBHE U 001Me crIocoObl paboThl; yMeHne paboTaTh B IpyIIe: HAXOAUTDH O0Iee PelIeHNue U pa3perarh
KOH(JIMKTBI HA OCHOBE COTIACOBAHMS MO3MIIMI M YUETa MHTEPECOB; CIylIaTh MapTHEPa; pOpMyIHPOBATh, APIyMEHTUPOBATH H OTCTAMBATh CBOE MHEHHE;

8) chopmMHupoBaHHOCTH yIeOHOMN 1 OOIIEIOIH30BATEIHCKON KOMIIETEHTHOCTH B 00JIaCTH UCTIOIBb30BaHMs HHPOPMAIOHHO-KOMMYHUKAIIMOHHBIX
texHosoruit (MKT-koMieTeHTHOCTH); 9) IIepBOHaYaIbHbBIE IPEJICTABICHHS 00 HIEsAX M O METOJaX MATEMaTHKU Kak 00 yHHBEPCAJILHOM SI3bIKE HAYKH H
TEXHHUKH, O CPEICTBE MOJICIUPOBAHHUS SBJICHHUI U [POLIECCOB;

10) ymeHne BUAETh MATEMATHYECKYIO 3a/lady B KOHTEKCTE POOIEMHOM CUTyallly B IPYTUX IUCLHUILIMHAX, B OKPYIKAIOLICH KH3HH;

11) yMeHne HaXOAUTh B PA3IMYHBIX UCTOUYHUKAX HH(OPMAIIHIO, HEOOXOANMYIO [l PEIICHHS MATEMAaTHYECKUX POOIIeM, U IPEACTABIATh ¢€ B IOHATHOH
(hopMme; IpUHUMATH PEIICHHE B YCIOBHUSIX HEMOJIHON M M30BITOYHON, TOYHOM U BEPOSATHOCTHOU HH(OpMAIHH;

12) ymeHue moHUMAaTh ¥ UCIIOJIB30BaTh MATEMATHYECKHE CPEACTBA HATIIAIHOCTH (PUCYHKH, YEPTEKH, CXEMbI U JIP.) JUIS WILUTIOCTPALMU, HHTEPIPETALNH,
apryMeHTaliH;

13) ymeHue BIIBUraTh THIIOTE3bI TIPU PEIICHUH YyUeOHBIX 33/1a4 M TOHUMATh HEOOXOMMOCTD MX IIPOBEPKH;

14) ymeHue npUMEHATh MHIYKTUBHBIC H JIeyKTHBHbIE CIIOCOOBI PACCY)KIACHHUH, BUJCTh Pa3INUHbIC CTPATEIHH PELICHUS 3a/1a4;

15) noHNMaHKue CYLIHOCTH aJrOPHTMUYECKUX MPEITUCAHUN U yMEHHE JeHCTBOBATh B COOTBETCTBHU C HPEIOKEHHBIM aITOPUTMOM;
16) ymeHne caMOCTOSATENIBHO CTABUTD LIEJIH, BBIOUPATh U CO3aBATh aJITOPUTMBI [JIs PEIICH s y4eOHbIX MaTEMAaTHUECKHX TIPO0IIeM;
17) ymenue miaHupoBaTh U OCYLIECTBIISTh AESATEILHOCTD, HAIPABICHHYIO HA PELICHHE 3a/1a4 HCCIIEJI0BATEILCKOTO XapaKTepa.

B npeomemnom nanpasnenuu:



1) ymMeHnue pa60TaTI> C MaTEMaTH4YE€CKHUM TCKCTOM (CprKTypI/IpOBaHI/Ie, H3BJICYCHHUE HEOOXOIUMOiT I/IH(bOpMaLII/II/I), TOYHO U I'PaMOTHO BBIpAXKaTb CBOU
MBICJIA B yCTHOﬁ M [MMCbMEHHON peun, NpUMEHS MaTEMaTHICCKYI0 TCPMHUHOJIOTUIO U CHUMBOJIMKY, UCITIOJIb30BATh PA3JIMYHBIC A3BIKH MaTEMaTHKH
(CJ'[OBeCHBIﬁ, CHUMBOJIMYECKHIA, I‘pa(bH‘-leCKHﬁ), 000CHOBBIBATH CYXIECHHUSA, IIPOBOIAUTH KJ'laCCI/I(l)I/IKaLII/IIO, JIOKa3bIBaTb MaTECMaTUYCCKUE YTBEPIKACHUA

2) BJIaJIcHHE 0a30BBIM MOHATHHHBIM armnapaToM: UMETh IPEICTaBICHUE O YHUCJIC, BJIaJCHUC CUMBOJIBHBIM S3BIKOM am‘eﬁpm, 3HAHUEC DJICMECHTApPHBIX
Q)yHKHHOHaIIBHBIX 3aBUCUMOCTEH, (bOpMI/IpOBaHI/Ie Hpe}lCTaBJ’leHHﬁ O CTaTUCTUYCCKHUX 3aKOHOMEPHOCTAX B pCaJIbHOM MHUPE U O pa3In9IHbIX criocobax ux
HU3y4YCHUs, 00 0COOCHHOCTSIX BBIBOJIOB U IIPOTHO30B, HOCAIIUX BepOﬂTHOCTHHﬁ XapakTep,

3) YMCHHE BBINOJIHATH anre6panqec1<ne npe06pa3OBaHH5{ panroHaJIbHBIX BBIpa)KeHHﬁ, NIPUMEHATD UX IS PEIICHUS y‘{eGHBIX MATEMaTU4YCCKHUX 3a/1a4 1
3a/1a4, BOSHUKAMINX B CMEKHBIX y‘-le6HI>IX npeaMerax;

4) yMeH#Ue 10J1b30BaThCsl MATEMATHYECKUMH (POPMYJIAMH M CAMOCTOSTEIIBHO COCTABIIATH (HOPMYJIbI 3aBUCHMOCTEH MEX /Ly BEJINYMHAME Ha OCHOBE
000011IeHNS YACTHBIX CTy4aeB H IKCICPUMEHTA;

5) yMeHue pelarh JMHEHHbIE U KBaIpaTHbIE yPABHEHH U HEPABEHCTBA, a TAKKEe IPHBOJUMBIE K HUM yPaBHEHH, HEPABEHCTBA, CUCTEMBI; IIPUMEHSTh
rpaduueckue NpeICTaBICHHS ISl PELICHUS H UCCIIE/IOBAHUS yPABHEHUI, HEPABEHCTB, CUCTEM; IPUMEHSTh IOJyYCHHbIC YMEHHUS JUISl PEIICHUS 3a/1a4 U3
MaTeMaTHKHU, CMEXHbIX IIPEJMETOB, IPAKTUKH;

6) oBiajieHre CUCTEMOW (QYHKIIMOHAIBHBIX MOHATHN, DYHKIIMOHAJIBHBIM S3bIKOM U CHMBOJIMKOW, YMEHUE CTPOHUTH rpaduKu (DYHKIIHUIA, OMUCHIBATD X
CBOWCTBA, UCIOIb30BaTh (DYHKIIMOHAIBHO-TpahMIECKUe IIPEICTABICHNS IS OLMCAHUS U aHAJIM3a MATEMAaTHYECKHX 3a/1a4 U peabHbIX 3aBUCHMOCTEH;

7) oBiazeHre OCHOBHBIMHU CIIOCOOAMU IIPE/ICTABICHUS U aHAJIN3a CTATHCTUYECKHUX JaHHBIX; YMEHHE PelIaTh 3a/[aul Ha HaXOXKJICHUE YaCTOThI U
BEPOSTHOCTH CIy4aifHbIX COOBITHIA;

8) YMEHHE NIPUMCHATH U3YYCHHBIC ITIOHATHS, PE3YJIbTaThl 1 METO/ABI IIPU PELICHUH 3aa4 U3 Pa3INIHbIX pa3aAeiioB Kypca, B TOM 4YUCJIC 3a1a4, HE
CBOJAIMUXCS K HCIIOCPEACTBEHHOMY IMPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

5 .Coneprkanue Kypca anreopsl 7-9 Anredpa

Yucaa

PannonaabHbIe YHcJIa MHOXECTBO PpanrOHAJIBHBIX YHCEII. CpaBHeHI/Ie PpanroOHaJIbHBIX YHUCEII. ﬂeﬁCTBI/lﬂ C pallMOHaJIbHBIMH
YHCJIaMH. praunonaﬂm—lue yucaa.llonstue HppanroOHAIIBHOTO YHUCIa. PacriosnaBanue HppalioOHaJIBHBIX YHUCECII. HpI/IMepBI JI0Ka3aTeJIbCTB B anre6pe.

l/IppaHHOHaHBHOCTB qucia 'I-_ . an/IMeHeHI/Ie B I'€OMETpUH. CpaBHeHI/Ie HpparOHAIIBHBIX YUCEII. MHOKeCTBO JEHCTBUTEIBHBIX YUCEIL.

ToxnecTBeHHbIE Npeodpa3oBanus. UncioBble H 0yKBeHHbIe BbIpazkeHUs.BripaxeHue ¢ nepeMeHHoil. 3HaueHue Boipaxkenus. [TogcranoBka
BBIP)XCHUIT BMECTO IIEPEMEHHBIX.

Tesbie Bbipaxenusi. CTeNeHb ¢ HATYPaJIbHBIM [OKa3ateneM u e€ cBoicTBa. IIpeoOpa3oBanuis BRIPAKCHUI, COACPKAIINX CTCIICHU C HATYPaIbHBIM
nokasatesieM. OHOWICH, MHOTOWIeH. JIeHCTBHS ¢ OJJHOUICHAMH ¥ MHOTO4ICHAMH (CIIOKCHHE, BBIYUTAaHNE, YMHOXKEHUE). POPMYIIbI COKPAILIEHHOTO
YMHOKEHUSI: Pa3HOCTh KBAAPATOB, KBAPAT CyMMBI H Pa3HOCTH. Pa3ioiKeHne MHOTO4/IeHa Ha MHOYKUTEIIH: BRIHECEHHE O0IEro MHOXKHUTEIIS 38 CKOOKH,
TPYIIUPOBKA, IPUMEHEHHE (HOPMYII COKPAIIEHHOTO YMHOXKeHHs. KBajpaTHBIN TPpEXWIEH, pa3iioKeHNEe KBAIPATHOTO TPEXWIEHA Ha MHOXKUTEIIN.

JIpoGHo-paoHaibHble BhIpakeHUs1CTEreHb C [esbIM mokasareneM. [Ipeodpa3oBanue IpOOHO-ITMHEHHBIX BRIPAKCHHI: CII0KCHHIE, YMHOKEHHUE,
nenenune. Anredpandeckast Apo0s. J{OmyCTUMbIC 3HAYCHHUS IEPEMEHHBIX B IPOOHO-PAIMOHABHBIX BbIpakeHUs1X. COKpalleHne anredpandeckux apooei.
IpuBenenue anredpandeckux apobeit k obuieMy 3HameHarelio. JleficTBys ¢ anrebpandecKuMu Apo0sSMHU: CIOKCHHE, BEIYUTAHIE, YMHOXCHHE, JIeJICHUE,
BO3BEJICHUE B CTEIICHb.

KBaapaTHbie KopHH.AprdMETHUCCKUIT KBaApaTHBIA KOpeHb. [IpeoOpa3oBaHue BEIPAXEHHI, COEPIKAIIMX KBAJIPATHBIC KOPHU: YMHOKEHHUE, JICIICHHUE,
BBIHECEHNE MHOXKHTEIIS U3-0/] 3HAKA KOPHsI, BHECEHNE MHOXKHTEIS MO/ 3HAK KOPHS.

YPaBHeHI/lﬁ H HEpaBeHCTBa
PaBencTBaluciosoe PaBEHCTBO. CBoIiCTBa YHCIIOBBIX PaBEHCTB. PagBencTBo ¢ nepeMeHHoﬁ.

YpaBuenus.ITonsTre ypaBHeHHs U KOPHS ypaBHeHHs . JInHeliHOe ypaBHeHHE U ero KopHu.Pelenne muHeiHbIX ypaBHenuid. KomnuectBo kopHeit
JIMHEHHOTO YpaBHEHHUS.

KsanpaTtHoe ypaBHenue u ero kopunKsajpartnsie ypasHeHus. Heronubie kBajpaTable ypaBHeHHs . JJUCKpUMUHAHT KBaJIpaTHOTO ypaBHeHus. dopmyia
KOpHeili kBajipaTHoro ypaBHeHus. Teopema Buera. Teopema, obparnast Teopeme Buera. Pemenne kBaapaTHBIX ypaBHEHHIA: ncroab3oBaHne Gopmysl ais
HaXO0X/ICHUS KOpHEH, rpadMuecKuii MEeTo pelieH s, pa3jiokeHHe Ha MHOKMTEIH, T10100p KOpHEii ¢ ucnonb3oBanueM Teopemsl Buera. Konnuectso

KOpHel KBaJIpaTHOTO YPaBHEHHS B 3aBHCHMOCTH OT €ro AUCKPUMHHAHTa. BukBajpaTHbIe ypaBHEHHUs. Y paBHEHHU, CBOJUMBIC K TUHEHHBIM U KBaJPATHBIM.

JIpo6HoO-pannoHadbHbIe ypaBHeHHs. Pemenne npocreiimmx ApoOHO-THHEHHBIX ypaBHEHHH.

CucremMbl ypaBHeHHii. YpaBHEHHE C IBYMS IepeMeHHbIMU. JIMHEHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU.

ITonsaTHe cucrembl ypaBHeHuil. Pemienne cucTeMbl ypaBHEHHM.

MeTo/bl pelIeHHs] CUCTEM JIMHEHHBIX YPaBHEHHH ¢ IBYMS IIEPEMEHHBIMH: ITpadMUECKUI METOJI, METO CJIOKEHHUS, METOJI II0JICTAHOBKH.
HepaBenctna.Unciossie HepaBeHcTBa. CBOWCTBA YHCIIOBBIX HEPAaBEHCTB. [IpoBepka crpaBeiIMBOCTH HEPABEHCTB IIPY 331aHHBIX 3HAYCHHUSAX HEPEMEHHBIX.
Hepagenctso ¢ nepemennoii. CTporue 1 HecTporue HepaBeHCTBa. PelieHne IMHeHHbIX HEPaBEeHCTB.

KBaaparHoe HepaBEHCTBO U €ro pelieHus. PeneHne KBaJpaTHbIX HEPABEHCTB: UCIIOIb30BaHHE CBOMCTB M rpaduka KBaApaTHIHON (GYHKIHN, METOL
MHTEPBAJIOB. 3allUCh PEIIEHHUs KBAIPAaTHOIO HEPABEHCTBA.

Penrenne uenbix 1 ApoOHO-PALMOHAIBHBIX HEPABEHCTB METOOM HHTEPBAJIOB.

CucremMbl HepaBeHcTB.CHCTeMH HEPaBCHCTB C OJHOM HepeMeHHOﬁ. Peuenue cucrem HEPaBEHCTB C OJHOM HepeMeHHOﬁ: JINHEHHBIX,
KBaJpaTHBIX. l/l306pa>l<eHMe peLICHU CUCTEMBI HEPABCHCTB Ha YUCIIOBOM HpﬂMOﬁ. 3anuch pemeHusT CHCTEMBI HECPAaBCHCTB.

Oynakunn.IlonsaTie pynkuun./lexapToBsl KOOPAUHATHI HA IIIOCKOCTH. POpMUpOBaHNUE TIPEICTABICHUH O METANIPEAMETHOM IIOHSITHU «KOOPJHHATBD).
Crnioco0sl 3a1anus pyHKIMIA: aHATMTHYECKHUH, Tpaduuecknii, Tabmunsiit. I'paduk Gpynxunn. [Tpumeps! GyHKIMIA, M0IydaeMbIX B POIIECCE HCCIIEI0BAHUS
PA3IMYHBIX PeaIbHbIX IPOLECCOB U pelleHus 3anau. 3Hauenue GyHkiun B Touke. CBoiicTBa QyHKIMIT: 001aCTh ONPE/IEICHNs, MHOKECTBO 3HAUCHHUIA,
HYIJIH, IPOMEXYTKHU 3HAKOIIOCTOSIHCTBA,IPOMEXKYTKH BO3PACTaHHs U yObIBaHUs, HanOObIIee M HaUMEHbIIee 3HaueHus. VccnenoBanne GpyHKInM 110 e
rpaduKy.

Jluneiinas pynkuusaCpoiictBa u rpadyk JuHeiHOH GyHKIMH. YTiaoBoii kodddunuenT npsMoii. Pacnonoxenne rpaduka tuHeiiHOH QyHKIMYN B
3aBHCHMOCTH OT €€ yriioBoro ko3 duunenra u ceodoguoro wiena. Kpaaparnunas ¢pynkuus.CsoiicTa u rpaguk KBagpaTnuHoi QyHKIMN
(mapabomna).. Haxosxienue Hyseit kBaapaTuiHoi GpyHKINH,

p= ok ok
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IMocnenoBaTeIbHOCTH U nmporpeccuu

YucioBas MOCIeA0BaTEIbHOCTE. [IpHMEphI YMCIIOBBIX MOCICA0BATEIBHOCTEH. BECKOHEUHBIE MOCIIEI0BATEILHOCTH. ApU(METHIECKAas IPOrPeCcCHs U eé
cBoiicta. ['eomeTpuyeckas nporpeccust. @opmyna obujezo unena u Cymmbl i Nepeblx YieH0s apuPMemuieckol u 2eo0MempuiecKoll
npozpeccuil. CX00uasncs 2eoMempuieckan npozpeccus.

Pemenne TekcToBbIX 32124

3anaum Ha Bce apudMeTHyecKue JeiicTBUs. PelieHne TeKCTOBBIX 3a1a4 apupMeTHuecKuM crocooom. Mcmnosb30Banme TabInll, CXeM, YepTeKEH, APyrux
CPEZCTB MPE/CTABICHHS JAHHBIX MIPH PEILICHUN 3a1a4H.

3agaun Ha ABMKeHHE, Pa0OTY M MOKYNKH. AHAJIN3 BO3MOXKHBIX CUTYalMil B3AHMHOT'O PACIIOI0KEHHS! OOBEKTOB IIPU UX JIBHKEHHH, COOTHOIICHHS
00BEMOB BBITIOIHAEMBIX PabOT MPU COBMECTHOM pabore.

3agaum Ha YACTH, JOJIH, IPOLEHTHI. Pelenne 3a1au Ha HAXOXK/ICHHE YaCTH YKCIIa U YHCIIa 10 ero YacTH. Penienne 3a1a4 Ha IPOLEHTHI U JIOJH.
IIprMeHeHue pONOpLHiA P PELICHNH 3a/1a4.

Jloruyeckue 3aga4u. Penienue ornyeckux 3ajgay.

OCHOBHbBIE MeTO/IbI PeLIEHHsI TEKCTOBBIX 3a1a4: apu(METHYECKHUId, alrebpandeckuii, nepedop BapUaHToB.

CraTtucruka n Teopus Bep0ﬂTHOCTeﬁ

Cratucruka. TabnudHoe 1 rpaduuIecKoe NpeICTaBICHIE aHHBIX, CTOI0YAThIC  KPYTOBBIC AUArpaMMbl, rpad Ky, MPUMEHEHHE THarpaMM i rpaduKkoB
JUISL ONIUCAHUSI 3aBUCHMOCTEH peasbHbIX BEIMYMH, H3BJICYeHHEe HH(OpMALMU U3 TabiuL, 1uarpamMm U rpadukoB. OrucaTenbHble CTaTHCTHYECKHE
OKa3aTeJIl YMCIIOBBIX HAOOPOB: cpejHee apudmeTnieckoe, MeJuana, HanboIbIlee U HanMEHblIee 3HauYeHHs. Mepbl paccenBanus: pazmax, CirydaiiHas
HM3MEHYUBOCTH. VI3MEHUHBOCTD [IPH H3MEPCHHSIX.

Cayuaiinble coObITHS

City4aiiHbIe OMBITHI (IKCIICPHUMEHTBI), JIEMEHTapHBIE CITy4daiiHble COOBITHS (HCXO0/b1). BeposTHOCTH d5eMeHTapHBIX COOBbITHI. COOBITHS B CITy4ailHBIX
9KCHEPUMEHTaX U OJIarONpHATCTBYIOLINE dIeMEHTapHbIE COOBITHS. BeposTHOCTH citydailHBIX cOOBITHII. ONBITBI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
cobbrTisamu. Kitaccnueckue BeposITHOCTHBIE OIIBITHI C UCIIOJIb30BAHUEM MOHET, KyOuKoB.. IIpecTaBieHne 0 He3aBUCHMBIX COOBITHSX B JKH3HH.

Dnemenmol Komounamopuru. IIpaBuiio yMHOKCHHUsI, IEPECTAHOBKH, (hakropuan grcia. CoueTaHus u 9ucio coueTannil. DopMyIia 4ucia CoueTaHuil.

MartemMaTHKa B HCTOPHYeCKOM pa3BuTHH. Vicropus GopMupoBaHUs MOHATHS YUCiIa: HATypaJIbHBIC YHCIA, IPOOH, HEIOCTATOYHOCTD PALIMOHAIBHBIX
YHCeN IS FeOMETPUYCCKUX M3MEPeHUM, HppaliMoHanbHble ynciia. CTapuHHBIC CHCTEMBI 3anucH unceln. [Ipoou B Basuone, Erunre, Pume. OtkpbiTHe
JecATHYHbIX ApooOeii. CTapuHHbIE cCTeMBbI Mep. JlecaTuuHble ApoOH 1 MeTpHUecKas cuctema Mep. ITosBiieHHe OTPHIIATENbHBIX Yncen U Hyis. JI.
Maruuukuii. JI. Ditnep. 3apoxaeHue anreOpsl B Heapax apudmernku. An-Xopesmu. Poxxnenne oykBennoii cumBonuku. [1. @epma, ®. Buer, P. Jlekapr.
Hcropus Borpoca 0 HaxoKaeHHH GOPMYIT KOPHE# areOpandecKix ypaBHEHHI, HEPa3peUInMOCTh B PaIMKaIaX YPAaBHEHHUI CTEHCHH, OOJIbIICH YeThIPEX.
H. Tapranbs, k. Kapnano, H. X. A6ens, D. Tanya. 300perenne MeToaa KOOPUHAT, TO3BOJISIOIIETO TIEPEBOANTD TEOMETPHICCKIE OOBEKTHI Ha SI3bIK
anre6psl. P. Jlekapt u I1. ®epma. [Ipumepsl pa3inuHbIX CHCTEM KOOPIMHAT HA IIOCKOCTH.

3anaua Jleonapno [Muzanckoro (dudonayum) o kponukax, yncina Pudonayyn. 3agaqa o maxMaTHoi gocke.VIcTokn Teopun BEpOsSTHOCTEH: CTpaxoBoe
neno, azaptaeie urpsl. [1. ®@epma u b. IMackans. . bepuymmu. A. H. Konmoropos.

7 knacca (102 4, 3 9 B Heze110)

1.Beipaskenus, To:K/1ecTBa, ypasHenus (224.) Uncinossle BrIpakeHus ¢ iepeMeHHbIME. [IpocTeiime nmpeodpa3oBanus BIpaKeHN. YpaBHeHne, KOPEHb
ypaBHeHus. JInHelHOe ypaBHEHUE C O/IHOM NepeMeHHOM. Pelienne TeKCTOBBIX 3a/1a4 METOJIOM COCTaBIICHHs ypaBHEHUH. CTaTHCTHUECKHE
XapaKTepPHUCTHKH.

OcHOBHas 11eJIb — CHCTEeMaTH3UPOBATh M 0000IIUTE CBEJICHUS O IIPe0Opa3oBaHMIX aNreOpanyecKnuX BBIPAKCHUI U PELICHNH YPaBHEHUH C OIHOH
HIEPEMEHHOM.

2. ®ynaxuun (11 u) Oynxuus, obaacts onpenenenus GyHkiun. Beranciaenne 3sHauenuit gpynkimu no dpopmyie. I'paduk Gpynxuun. Ipsmas
MPONOPLHOHANIBHOCTB U e¢ rpaduk. JInneiinas Gynkuus u ee rpadgux. OCHOBHAS LeJIb — O3HAKOMUTH YYAIHXCsl C BAXKHEHIIMMYU (yHKIIMOHAIbHBIMI
HOHATHAMHU M ¢ rpadMKaMH IPSIMOH IIPONIOPIHOHATBHOCTH M JIMHEHHOM (yHKIMK o61ero Buaa

3.Crenenb ¢ HaTYpaJbHbIM Noka3ateseM (11 4.) CreneHs ¢ HaTypaJbHBIM ITOKa3aTeneM U ee cBoiictBa. OquowieH. OyHkiuu. OCHOBHAS LN —
BbIPabOTATh yMEHHE BBINOJIHATH ACHCTBHS HAJl CTEIICHSIMH C HATYPaJIbHBIMHU [OKA3aTE/SIMH.

4. MuorouJenbl (17 4.)

MHorouieH. Cno;xelme, BBIYMTAHUE U YMHOXXCHHUE MHOTOYICHOB. PasnoxeHne MHOrOWICHOB Ha MHOKUTENIU. OCHOBHAs LENb — Bblpa60TaT]> YMEHHUE
BBIIOJIHATE CJIIO)KEHUC, BBIYUTAHUE, YMHOKCHHE MHOTOYWICHOB U PA3JIOJKECHUE MHOTOWICHOB HAa MHOKHUTECIIU.

5. ®opMy.IbI COKPaLeHHOT0 YMHOKeHus (194.)

Dopmynsl (a+b)2=a>+2ab+b2 (a£bh)=a’+3ab+3ab>+ b (a+b) (a2 + ab + b?) = a’ £ bs. [Ipumenenne GopMyl COKPaLIEHHOTO YMHOXKEHHUS B
npeoGpa3oBaHMsX BBIPAKCHHIL.

OcHOBHasi 11e/1b — BBIPAOOTaTh YMEHUE IPUMEHATH (DOPMYJIbI «COKPAIIEHHOTO YMHOXXECHHS» B IPEOOPA30BAHUSX LENBIX BRIPAKCHUIT B MHOTOYWICHBI U B
Pa3I0KeHUH MHOTOYICHOB Ha MHOXHTEIN

6. Cucrembl JTuHeHHBIX ypaBHeHuUii (164.)

Cucrema ypaBHeHuii. Pemienne cucreMsl AByX JIMHEWHBIX YPABHEHUH € IByMs IEPEMEHHBIMU M €r0 reoMeTpUdecKast HHTepnperanus. Pemenue
TEKCTOBBIX 33/1a4 METOJJOM COCTABJICHHUS CUCTEM.

OcHOBHas 11€J71b — 03HAKOMHTD yJamuxces co crocooom PpeUICHU CUCTEM JIMHEHHBIX ypaBHeHI/Iﬁ C IBYMs IEPEMEHHBIMH, BBIpa60TaTB yYMEHHE pemaTh
CHCTEMBI ypaBHeHI/Iﬁ U IIPUMEHATH UX IIPU PEIICHUHU TEKCTOBBIX 3aa4 C IIOMOIIBIO ypaBHeHI/Iﬁ

IloBTOpenmue ( 6 4.)
8 kuacc (102 4, 3 4 B HepreJ110)

1.PanuonanbHble Apodu ( 234) Pammonansras qpods. OCHOBHOE CBOICTBO Apo0du, COKpalneHue apodeii. ToxAeCTBEHHbIE MPeoOpa3oBaHus

X

PAIMOHANIBHBIX BhIpaXKeHUi. DyHKINN y =
PAIMOHAJIBHBIX BBIPAXKEHUI.

uee I‘pa(bm(. OcHOBHasl Lellb — BBIpaGOTaTB YMEHHE BBIIIOJIHATH TOXKICCTBECHHBIC npe06pasoBaH1/m

2.KBaapaTHblie kopHH (194)



IMonstie 06 npparoHanbHeIX uucaax. ObuMe cBeleHus o AeiicTBUTENbHEIX uncnax. KBagparusii kopens. [TonsTne 0 HaxoxeHUH TPUOIMKEHHOTO
3HaYEHNs KBAPAaTHOTO KOpHs. CBOMCTBA KBa/PAaTHBIX KOpHEH. [IpeoGpasoBanms BHPaKEHHH, COEpKAIIMX KBaapaTHbie Kopun. Dyrkims y =\x, ee
cBoiicTBa 1 rpaduk. OCHOBHAs 11eJIb — CHCTEMATU3MPOBAaTh CBEJICHHS O PAIMOHAIBHBIX YUCIAX U JaTh MpeJCTaBlIcHHe 00 HPPALIMOHAIBHBIX YHCIIaX
pacUIMPHB TEM CAMBIM IOHATHE O YHCIIE; BHIPAOOTAaTh YMEHHE BBITIOJIHATH IPEOOPa30BaHUs BBIPAXKCHUH, COIEPKAIIMX KBAZAPATHBIC KOPHU.

3.KBagparnsie ypaBHenus (214) KsasparHoe ypasHenne. Popmyina KopHeil KBaJpaTHOTO ypaBHEeHHH. Pelienne paloHaibHbeIX ypaBHeHHi. Pemenne
3a71a4, IPUBOJIAIINX K KBAJPATHBIM YPAaBHEHHAM U IIPOCTEHIINM PallMOHAILHBIM YpaBHEHUsIM. OCHOBHas 1e/Ib — BBIPAOOTAaTh YMEHHUS peliaTh
KBaJIPaTHBIC YPABHEHHS U NPOCTEHIIINE PAlMOHAIbHBIC YPABHEHHUS M IIPUMEHSATH UX K PEIICHHIO 3a/1au.

4.HepaBenctBa (204)

YycioBble HEPABEHCTBA M MX CBOICTBA. [I0UICHHOE CII0XKEHUE M YMHOXKEHHE YHCIIOBBIX HEpPaBEeHCTB. [TorperiHoCTh 1 TOYHOCTh IPUOIIDKEHUSL.
JIuHeitHbIe HEpaBeHCTBA € OJHOW NEPEeMEHHOH U X cucreMbl. OCHOBHAS LIEJIb — O3HAKOMMUTH YYAIIUXCS ¢ IPUMEHEHHE HEPABEHCTB ISl OLICHKU
3HAYCHUH BBIPAKCHUM, BEIPA0OTaTh YMEHHE PEIIaTh JINHEHHBIC HEPaBEHCTBA C OJJHON IIEPEMEHHOM U UX CHCTEMBI.

5.CTeneHb ¢ HeabIM MOKa3aTeaeM. DiieMeHThl cTaTuCTHKHY (114)

CremneHs ¢ HelbIM [oKa3areneM u ee cBoiicTBa. CTaHmapTHbIi Bi uncia. HavansHbie cBeileHUs 00 OpraHu3aliy CTATUCTHYCCKUX MCCIICIOBAHHN.
OcHOBHasi 11e/1b — BBIPA0OTaTh YMEHNE IIPUMEHSTH CBOMCTBA CTEHICHH C LIeJIbIM [I0KA3aTEeNIeM B BBIYHCIICHUSAX H IIPeoOpa3oBaHusX, chopMUPOBATE
HAYaIbHBIC PEJCTABICHHUS 0 COOPE U rPYIIUPOBKE CTATHCTHICCKHX.

6.IToBTopenue (8 1)

Copnep:xanue 9 kmacca (102 4, 3 4 B Hee110)
1. CpoiicTBa ¢pynkumii. KBagpatnunas pynknus (224)

@Oynxuus. CoiictBa Gynkumii. KBagpaTHblii TpexwieH. PasnoxeHune KBapaTHOro TpexwieHa Ha MHOxuTenH. OyHKuus y = ax? + bx + ¢, ee cBoHcTBa 1
rpaduk. CreneHHast QyHKIHS.

OcCHOBHasi 11e/Ib — PACIIHPUTD CBEACHHUS O CBOICTBAX (DYHKIIMi{, 03HAKOMHTDH YYallUXCsl CO CBOMCTBAMH M IpadMKOM KBaJpaTHIHOH (yHKIINH.
2. YpaBHeHHs] U HEPABEHCTBA C O/IHOI mepeMeHHO# ( 144)
Lensie ypaBHeHus. JIpobHbIe pannoHanbHbIe ypaBHeHus. HepaBeHcTBa BTOPOI CTEIEHN ¢ 0JJHOI IepeMeHHOI. MeTo 1 HHTepBaJIoB.

OCHOBHasi 11e/Ib — CHCTEMAaTH3UPOBATh M 000OIIUTH CBECHUS O PELICHUH LEIbIX U APOOHBIX PALMOHAIBHBIX yPAaBHEHHI C OJHOII IEPEMEHHOM,
copMHpOBaTh YMEHHE PeLIaTh HEPABEHCTBA By ax>+ bx + ¢ 0 miu ax? + bx + ¢ 0, 20e al.

3. Vp us u Hep mea c 0gyma nepemennvimu (174)

Cucmemvl ypasnenuti 6mopoii cmenenu. Peuenue 3a0au ¢ nomowvio cucmem ypasHenuil n-ii cmenenu. Hepasencmea ¢ 08yms nepemeHHbMU U ux
cucmemvl. OCHOBHAR Yelb — BbIPAbOMams yMeHue peulams PoCmetiuiue CUCmeMbl, COOepPIICAUe YPAGHEHUE 6MOPOTi CMEeNneHl ¢ 08YMs NepeMeHami, u
mekcmogbie 3a0auu ¢ NOMOUbIO COCMABICHUSL MAKUX CUCTEM.

4.1Ipozpeccuu (154)

Apupmemuueckas u ceomempuueckas npoepeccuu. Popmyavl N-20 YIeHA U CYMMbL NePEbIX N uieHog npoepeccuu. Beckoneuno yoviearowas
2eomempuueckas npoepeccusi. OCHO8HAs Yeab — Oamb NOHAMUSL 00 apUGMEMUUecKoll U 2eoMempUiecKoll NPOPeCcUsix KaK YUCI08bIX
NnoC1e008amMenbHOCMAX 0c0H020 6U0A.

5.9nemenmut Komounamopuku u meopuu eepoamuocmeii (13 u)
Kombunamoproe npasuno ymuoscenus. Ilepecmanosku, pasmewjenus, couemanus. OmHOCUMENbHAS YACMOMA U 6EPOSMHOCHIb CYYAUHO20 COObIMUSL.

OcHnosHas Yejb — O3HAKOMUMb YUAWUXCA C NOHAMUAMU nNepecmano6KU, pa3mMewjeHus, COYemanus u Coomeemcmeyoumumu qbopMy/zaMu o5l noocuema ux
wucaa; 86eCmu NOHAMUL OMHOCUMENbHOU YACMOmbl U 6eposmHOCmu cnyuau“Hoeo coObImusl.

6.11oemopenue (21 u)

5. memamuueckoe naanup coc bIMU 6UOAMU YUEOHOTL
OdeamenvHocmu
7 Knacc
TeMbl, BXOJSIIHE B Pa3IeIbl OCHOBHOE CO/Iep)KaHUE 110 TEMaM Koxn-Bo | XapakrepucTHKa OCHOBHBIX BHIOB JESATEIFHOCTH yYCHHKA (Ha
MIPUMEPHOI IPOTrpaMMbl 4acoB YPOBHE Yy4eOHBIX ICHCTBUI)
Beipaxenusi. ToxxnecTsa. YpaBHenus:. 22
UucoBble BBIPAKEHHS C 'UncnoBble BBIPAXKEHUS HaxoauTh 3Hau€HNS YUCIIOBBIX BBIPAKEHUH, a TaKKe
nepemenHbiMu. [Ipocreiine B BBIPO)KEHUI C IEPEMEHHOM MPH YKa3aHHBIX 3HAYEHHUAX
npeobpasoBanus BIPAKCHIA C ICPCMCHHBIMHU epemenHbIx. Mcrons30BaTh 3HAKH ,
BEIpaKCHHUI. Y paBHEHHE i1 i1 i . o
CODCHE VDABHCHIS ’ CprHeHVHe snasenyit Brpaxenyit .Croficrsa BBIIOIHATH HpoCTeiinme npeodpa3oBaHust BHIPAKCHHUIN:
OPEIib YPABHCHI. ACHCTBIH Hal HUCIaMH. [IPUBOAUTH [OJO0HBIC CllaraeMble, PACKPIBATH CKOOKU B

JIuneiinoe ypasHeHue ¢ P L packp
0J1HOI! ITepPEeMEHHOII. TosxxaecrBa. TOKIECTBECHHbIE IPEOOPa30OBaHHs CYMME 1 pa3sHOCTH BBIPAXKCHUH.
Pelenue TeKCTOBBIX 3a1ay  [BHIPKCHUM. Pemiars ypaBHEHUs BUA aX = b [PH Pa3IMYHBIX 3HAYECHUSX A U
METOJJOM COCTaBJICHUS

AI0M C Konrponbhas paGota Ne 1 1o Teme«BbIpakenus u b, a TaKKe HECJIOXKHBIC YPABHEHHS, CBO/SIIUECS K HUM.
ypasHeHHuii. CratueTiyeckue TOXKIEeCTBa». Y paBHEHHE U ero KopHu. JInHeiHoe
XapaKTePUCTHKH. a ];:lHeHI/le c opHoﬁ e eMeHHoﬁpPeﬁerne s o Vcrionb30BaTh anmapar ypaBHEHUH JUls PELICHUs TEKCTOBBIX

yp A p : o 3a/1a4, HHTEPIIPETHPOBATH pe3yibTar. Mcrnosap308ath
pocTeilne CTaTHCTHUECKHE XapaKTepPUCTHKH (CpeaHee




[MOMOIIbIO YPABHEHUIT

CpenHee apuMETHYECKOE, pa3sMax U MOJA.
Meuana Kak CTaTHCTHYECKasi XapaKTepUCTHKA

KonTposnbHast pabota Ne 2 o teme «YpaBHESHU»

apudmeTnueckoe, pa3max, Mojia, MEAMaHa) s aHAITH3a Psijia
IaHHBIX B HECIIOXKHBIX CHTYALUSX.

DyHKIHH 11
DyHKIMA 1 X TpaduKn DyHKIIHSI, 001aCTh OnpeaeieHns QyHKIMH. BorauciisaTh 3HaueHNS QYHKIMH, 3a1aHHO# HOpMyITOi,
JTuneiinas GyHKIms Berarcienne 3HadeHnil QyHKIMU M0 GopmyIie. cocTaBsATh TabaMIbI 3HaUeHUH QyHKImHU. [To rpaduky
'paduk GyHkuuu. [Ipsmast mponoOpLHOHATBHOCTD U (DYHKLMH HAXOJUTh 3HaYeHNE QYHKLUHU [0 U3BECTHOMY
ee rpaduk. JInHeiiHas GpyHKIMs 1 ee rpaduk. 3HAUCHUIO apryMEHTa H PelaTh o0paTHyto 3ajady. CTpoUTh
rpadUKH IPSAMO¥ MPOMOPIHOHAIBHOCTH ¥ JIMHSHHOH (QyHKINH,
Kontponsnas paGora Ne 3 no Teme «Pynkunm» OIHCBIBATH CBOMCTBA 9THX (PyHKUMM. [TOHUMATB, KaK BIHSET
3HaK Kod(duineHTa k Ha pacronoKeHne B KOOPANHATHON
rutockocTy rpaduka ¢pynkumu y = kx, rae k # 0, kak 3aBHCHT OT
3HaueHni k 1 b B3auMHOe paciioioxkeHne rpauKoB ABYX
bynkimit Buna y = kx + b, miurocTpupoBarh 310 Ha
kommbroTepe. MHTeprnpeTnpoBaTh rpahMKu peanbHbIX
3aBHCHMOCTEH, OMICBIBACMBIX (opmyaamu Buja y=kx, rae k#0
u y=kx-+b.
Crenenb ¢ HATYPaJIbLHBIM MOKa3aTe1eM 11
CTelieHb ¢ HaTypabHbIM OripeieIeHue CTEIEHN C HaTYPaJIbHBIM BbI4HCIISITh 3HAYCHHS BHIPOXKCHHUI BUJA ar, TJIe 8 —
110Ka3aTeJIeM U ee CBOICTBA. [OKa3aTelieM [IPOU3BOJIBHOE YHCJIO, YCTHO U IUCBMEHHO, a TAKXe C
OnHowieH. PyHKIHH. . [IOMOLIBIO KaJIbKYJIsTOpa. POPMYIMPOBATH, 3aIUCHIBATD B
YMHOKEHHE i Jeienne creneneii. Bossesenne B cMBOIIMUECKON (hopMe M OOOCHOBBIBATH CBOMCTBA CTEICHH C
CTCIICHD NIPOMSBCACHILL I CTCIICHH. Onmmouien 1 ero HAaTypaJIbHBIM [OKa3aTeneM. IIpHMeHsTh CBONCTBA CTEICHHU AJIs
CTaHAapTHBIA BUA peoOpa30oBaHus BEIPAXKCHHUI. BBITIOMHATh yMHOKCHUE
VMHOMKEHIE OHOWICHOB. Bo3Be/IeHIE OQHOUICHA 0JIHOYJICHOB U BO3BEJCHHUE OAHOWICHOB B cTereHb. CTpouTsh
B creneHb. OyHKIUM y = X2 U Y = X* U UX rpaduku rpacukn Gpynxumii y=x* n y=x’. Pemars rpacpuueckn
ypaBHeHus x>= kx +b, x3=kx+b, rae k u b — HekoTopsIe Uncna.
KonTposnbHas pabota Ne 4 o teme«CTeneHb ¢
HATypaJIbHBIM [OKa3aTeIeM»
MHoro4JieHbl 17

Mtuorounen. CiioxeHue,
BEIYMTAHUE U YMHOXCHHE
MHOTOWICHOB. Pa3noxenne
MHOT'OYJICHOB Ha MHOYKUTEJIH

CyMMa ¥ pa3HOCTb MHOTOYJICHOB. MHOTOWICH 1
€ro cTaHJapTHbIA BU

CI10)KeHUE U BBIYUTAHUE
MHOTO4YJICHOB .HpomBeueHHe OOHOYJICHA U
MHOT'O4JICHa

'VYMHOKEHHE OJTHOUYJICHA HA MHOTOWICH.
BoiHeceHne 00111ero MHOXKHTEIIS 32 CKOOKH.

KonTposnbHas pabota Ne 5 o teme«Cymma u
[pa3HOCTH MHOTOWICHOB. MHOIOUICHBI 1
oHOUICHBIY. [IpoHU3BEACHNE MHOTOUICHOB.
'Y MHOKEHHE MHOTOWIEHAa Ha MHOTOWICH

Pa3i10)keHne MHOTOWICHA Ha MHOXKHTEIIH CIIOCOOOM
TPYIIIUPOBKU

KonTposnbHas pabota Ne 6 o teme «IIponsBenenne
MHOTOYJICHOB»

3anuchIBaTh MHOTOWICH B CTAHIAPTHOM BHJIE, ONPE/IEIISATH
CTereHb MHOTOYICHA. BBIMONHATE CII0KEHNE U BBIYUTAHHE
MHOTOYIEHOB, YMHOXKECHUE O/{HOYJICHA HA MHOTOWICH 1
MHOTOYIEH Ha MHOTOWICH. BBINOIHAT pa3ioxeHne
MHOTOYICHOB Ha MHOXKUTEIIH, UCIIOJIb3Ysl BEIHECCHHUE
MHOKHTEIS 32 CKOOKH U CII0c00 rpynnupoBKy. [[puMEHSTh
IefCTBUS C MHOTOYWICHAMH [IPH PEILICHHN Pa3HOOOPa3HbIX
3a/1a4, B YACTHOCTH IIPU PELICHUH TEKCTOBBIX 3a/1a4 C
[IOMOIIbIO YPABHEHUIA.

q)OpMyJIbI COKPAlIeHHOT'0 YMHOKCHH A
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Dopmyisl (a £ b)2=a?+
2ab +b 2,

(atb)y=a'+3ab+

3ab? £ b%, (a = b)

(@ +ab + b)) =

a’ + b, TIpumenenne Gopmyn
COKpAIIEHHOTO YMHOXEHUS B
peoOpa3oBaHUIX
BBIPAYKECHU .

KBajpar cyMMBl M KBaJIpaT pa3sHOCTH

Bo3BeieHUE B KBaAPaT U B KyO CyMMBbIU Pa3HOCTH
IBYX BBIPasKCHHUH

Pa3iio)keHne Ha MHOXKHUTEIH C ITIOMOLIBI0 (HhOpMyIT
KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH

PasHocth kBajgpaToB. CyMMa U pa3HOCTb KyOOB

'YMHOXEHue Pa3HOCTH ABYX BBIpa)KeHI/Iﬁ Ha ux
CYMMY

Pasnoxxenue Pa3sHOCTH KBaJpaTOB HAa MHOKHUTCIIA

PasioxeHue Ha MHOXKMTEIIM CYMMBbI U Pa3HOCTH
KyOoB

KonTposnbHas pabora Ne 7 o teme «Popmyiist
COKPAIICHHOTO YMHOKCHUSD)

IIpeoOpa3zoBaHue LEIbIX BHIPAKECHUI
ITpeoOpazoBaHKe 1IEIOT0 BHIPAKEHHsI B MHOTOUJICH

HpI/IMeHeHI/Ie Pa3InIHbIX croco0oB st
[PA3JIOJKCHUS Ha MHOXXUTEIIA

KonrposbHas pabora Ne 8 mo teme

JlokasbIBaTh CIIPAaBEIMBOCTE (POPMYII COKPAIICHHOTO
YMHOKEHHSI, TIPUMEHSTh UX B IPEoOpPa30BaHMUAX IIEIBIX
BBIPAXKCHUI B MHOTOUJICHBI,  TAKXKE IS PA3/I0KEHUs
MHOTOYJICHOB HA MHOXHTENH. MCrIo1630BaTh pa3inyHble
peoOpazoBaHys LEJbIX BHIPAKCHHH NP PEIICHUN YPAaBHEHUH,
10Ka3aTeNIbCTBE TOXK/IECTB, B 3a/1a4axX Ha JCIHMOCTb, B
BHIYNCIICHHH 3HAYEHHI HEKOTOPBIX BBIPAXKEHMIT C IIOMOILBIO
KaJIbKyJIATOpA.




«IIpeoOpa3oBaHKe LETbIX BHIPAKCHHI

CucTeMbl JTHHEHHBIX yPABHEeHU I 16
CucremMa ypaBHEHHH. JInneiiHoe ypaBHEHHUE C ABYMs IEpPEMEHHBIMH OrpeiensaTh, ABISETCS JIM Napa YHCes PElIeHHEM JaHHOTO
Pemenne cucreMsl AByX r . ypaBHEHHsI ¢ ABYMsI iepeMeHHbIME. Haxoquts mytem nepebopa
JTMHEHHBIX YPaBHEHUH C PAQHK JIMHEHHOTO ypaBHEHHA C ABYMSA LIeJIbIE PEIICHHS JTMHEHHOTO YPaBHEHHS C IByMS
1ByMs epeMeHHbIME 1 ero || CPCMEHHBIMH nepemMeHHbIMH. CTpouTs rpaduk ypaBHeHus ax+by=c, rae az0
reoMeTpuuecKas CHCTeMbl IMHEAHBIX ypaBHEHHIE C BYMS i b#0. Pemats rpaguueckuM coco00oM CHCTEMbI JIMHEHHBIX
pHTeprpeTanus. Pemenne  nepemennsivu ypaBHEHUH ¢ IBYMs nepeMeHHbIMU. [IpuMeHnsTs criocob
TEKCTOBBIX 337124 METOJIOM [10JICTAHOBKH M CIIOCOO CIIOKEHHUS IIPU PEIICHHH CHCTEM
COCTaBJICHHs CHCTEM. PelieHne cucTeM JIMHEHHbIX YpaBHeHUIT JIMHEWHBIX YpaBHEHUH ¢ JByMs IlepeMeHHbIMU. Pemats

TeKCTOBBIE 3a/]a4M, HCIIOJIb3Ys B KAUECTBE arebpandecKkoi
Cr10c00 1OACTaHOBKH ™
MOJIeIIN CHCTeMY ypaBHeHHMit. FiHTepnpeTnpoBarth pe3yibrar,

Crioco0 Ci1oKeHust [10JIy4CHHBIH [IPU PEIIEHHH CHCTEMBI.

Pemenue 3a1a4 ¢ MOMOIIBIO CHCTEM ypaBHEHHIT

KonTponbsHas pabora Ne 9 o teme «Cucremst

JTMHEIHBIX ypaBHEHUH U MX PEIICHU»

IloBTOpEHHE 6

Dynxuun. OgHounensl. MHorouwieHsl. @opMyiisl

COKPAIEHHOTO YMHOKEHUS. JINHEHHbIC YPABHEHUS.

CycTeMBbl JIMHEHHBIX YPaBHEHUH.

KonTposnbHast pabora Ne 10 (utorosas)
8 knacc
Temsl, BXOJIIHME B Pa3AEIbl OcCHOBHOE coiepKaHHe 110 TEMaM Kon-Bo | XapaKTepHCTHKA OCHOBHBIX BUIOB JCATEIbHOCTH yUCHHKA (Ha

MIPUMEPHOHN TPOrPaMMBbL

JacoB

YPOBHE yueOHbBIX CHUCTBHIA)

PanmnonasbHble 1poou
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ParroHasbHbIC IPOOU U HX
cBOIiCTBA

CymMa 1 pa3HOCTh Apobeii

[Ipoussenenue u yacTHOE
pobeit

Coxkpamienue gpobeit

CJ10’)KeHUe ¥ BBIYUTAHUE Ipo0eii ¢
0JIMHAKOBBIMHU 3HAMEHATEIISIMU

CJ10’)KeHHEe ¥ BBIYUTAHKE JIPOOCii ¢ pasHbIMU
3HaMEHATEIIMHI

KonTponbHas pabora Nel mo teme: Teme
«CyMMa U pa3HOCTb PallOHANBHBIX IPOOeii»

'YMHOXKEHHE 1podeit
Bo3BeneHue qpodu B CTEECHD
Jlenenue apobGeit

ToxecTBeHHBIE TPE0OPa3OBAHUS
paIMOHAJIBHBIX BBIPAXKCHHUIA.

Oyukuust y=k/x u e€ rpaduk

KonTponbHas paborta Ne 2 o teme: «
'VMHOKEHHE U ACICHNUE PALHOHATBHBIX
ipobeii .

DOopMyIHpOBaTH OCHOBHOE CBOIMCTBO Pal{MOHAIBHON APO0H 1
MPUMEHSITH ero 1ist npeoGpa3oBanust Apooeil. BoImonHsTh
CII0)KEHHE, BBIYMTAHIE, YMHOXXCHUE U JICICHUE PALIMOHAIIBHBIX
npo0eid, a TakKe BO3BeICHUE APOOH B CTENeHb. BBIIONHSITE
pasuuHble IPe0OPa30BaHMsI PALMOHAIBHBIX BHIPAKEHHUH,

Ex

JIOKa3bIBaTh TOXKIECTBA. 3HATh CBOMCTBA QYHKIUH y =
rue k # 0, n ymets crpouts e€ rpaduk. Vcronb30BaTh KOMIIBIOTED
JUISL NCCIIEI0BAHMS TIOJIOXKCHUS IpaiKa B KOOPANHATHON
IUIOCKOCTH B 3aBUCUMOCTH OT k

KBanpaTHbie KopHH
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JlelicTBUTENbHBIC YUCIA

Apudmernueckuit
KBaJIpaTHBIIl KOPEHb

CBoiicTBa apu(METHIECKOT O,

KBaJIpaTHOTO KOPHS

HVpparmoHaibHble YicIa

KsanpaTHbie KopHH. ApH(pMETHICCKHI
KBaJIPaTHBIH KOPEHb

KBanpaTHbie KOpHHU.

'YpaBHEHHE BHJIA X=a>

IIpuBOAUTH IPUMEpPHI PALIMOHATIBHBIX U UPPALMOHATIBHBIX YHCEIL.
HaxoauTh 3HaYEHUS BBIPAXKEHHUSI apUPMETHIECKUX KBAaJPATHBIX
KOpHEH, HCIOJIB3Ys IPH HEOOXOANMOCTH KaJIbKYJISTOP.
Jloka3bIBaTh TEOPEMBI O KOPHE U3 IPOU3BEACHUS U ApodH,

TOXIECTBO ' " a’ = |a|, IpHMEHATh HX B IPEOOPA30BAHUAX

BbIpaXkeHHH. OCBOOOXKAATHCS OT HPPALIHOHAIBHOCTH B
. = =

3HaMeHaTessIX Apobeii Buaa "¢ |

W b

Wb

“ . BolHocUTB




IIpumenenue cBOUCTB
apudmeTHIecKoro
KBaJIpaTHOT'O KOPHS

HaxoxxaeHne mpuOImKeHHbIX 3HAYCHUIH
KBaJIPaTHOTO KOPHS

Oynxmus y=\X ¥ e& rpaduk

CBoiicTBa apU(PMETHUECKOTO KBaAPATHOTO
KOpHSI: KBaJPaTHbIN KOPEHb U3 IPOU3BEACHHS U
1po6H.

KBaJIPaTHBII KOPEHb U3 CTENICHU

Konrponpnas pabora Ne 3 o Teme
«ApudMeTHIECKUil KBaJIPATHBII KOPSHB»
ITpumeHeHne cBOMCTB apupMeTHIECKOro
KBa/JPaTHOTO KOPHs: BeiHECEHNE MHOKHTENS 32
3HAK KOpHs. BHECeHNe MHOXKUTENS 0] 3HAK
KOPHSI

[IpeoOpaszoBanne BBIpAXXCHUI, COAEPIKALINX
kBajipaTHbIC KOpHU. KoHTpOsbHAs paboTa Ne 4
o teme «[IpumeneHue cBOHCTB
apr(METHYECKOTO KBaPATHOrO KOPHS»

MHOYKUTEIIb 38 3HaK KOPHS M BHOCHTb MHOKMTEIb MOJ] 3HAK
KopHs1. Mcronb30BaTh KBaJpaTHbIE KOPHHU JUIS BBIPAXKEHHUS
repeMEHHBIX U3 TeOMeTpUUYECKUX M Gusnueckux hopmy.

Crpouts rpaduk ¢pynkuuu y = ** ¥* i umoctpuposats Ha
rpaduke e€ cBoicTBa.

KBaapaTHble ypaBHeHHSI 21
OrnpeeneHne KBaJpaTHOTO ypaBHEHHS. Penrats kBagpaTHble ypaBHeHHs. HaxoauTh 10100pOM KOPHH
HernosnHble KBafpaTHbIC YPABHEHMUSL. KBaJPaTHOrO ypaBHEHHs, HCIIOB3Ys TeopeMy Buera.
. IccienoBaTh KBapaTHbIC YPABHEHUS 110 JUCKPUMUHAHTY U
PellieHne KBanpaTHBIX yPaBHEHNUH BHACICHHEM Kod(hduieHTam. Permars 1poOHbIE paliOHAIBHBIC YPABHEHUS,
KBa/paTa 1By JICHa. CBO/Is PELLICHHE TAaKUX yPaBHEHHI K PELICHHIO U KBaJPATHBIX
PellicHie KBAJPATHBIX YPaBHEHHUT 110 GopMyJIe. ypaBH?HI/IfI C HOCJIEAYIOUMM HCKIIOYEHHEM ITOCTOPOHHHX
KOpHEH.
Kpasipartible ypastenne 1 |Pemenme 3a1a4 ¢ MOMOIIBIO KBAIPATHBIX
€ro KOpHH VpaBHEHHil (Ha ABWKEHNE ,Ha TeYCHHE .Ha PeniaTh TEKCTOBBIC 3a/a4H, HCIIONb3YsI B KAUECTBE
JpoGHie pamoHamEEe pabory)Teopema Buera . PvemeHMe z[po6}11>1x anreGpandeckoil MoJIeN KBaJpaTHbIC U APOOHBIC PALHOHAIBHbIC
ypaBHenHs palMOHANBHBIX YpaBHeHuUi I'paduaeckuit YPaBHCHHUA
croco0 pernreHus ApoOHbIX PAlHOHAIBHBIX
YpaBHEHHUI
Penrenye 3a/1a4 ¢ MOMOLIBIO PALHOHAIBHBIX
ypaBHEHHI (Ha JBUKEHHE, HA JBH)KECHUE, HA
pa6oty) Konrposubhas padora Ne 5 o Teme
«KBanparHbie ypaBHeHus» KoHnTposbHas
pabota Ne 6 1o Teme «/IpoOHBIE palOHaIbHbIE
ypaBHEHHUS»
Hepasencrea 20

YucnoBble HEPaBEHCTBA U
ux cBoiicTsa. [lounennoe
CIIOKEHHE U yMHOXKEHHE
UHCIIOBBIX HEPABEHCTB.
[TorpemHocTs ¥ TOYHOCTD
npubmkenys. Jlnneitnsie
HEpPaBEHCTBA C OJJHOI
IEPEMEHHON M UX CHCTEMBI.

YuciioBble HEpaBEeHCTBA
CBoiicTBa YHCIOBBIX HEPABEHCTB

CII0)KEHUE U YMHOXKCHHE YHCIOBBIX
HEPAaBEHCTB

Pemienne HepaBeHCTB
[lorpemHocTs ¥ TOYHOCTD TPHOIIKEHHS

Konrponbnas pabora Ne 7 no Teme: «Hucnosslie
HEpPaBEHCTBA U UX CBOICTBa»

IMepeceueHne U 0ObEANHEHHE MHOXKECTB.
'Huc10BBIE IPOMEIKYTKH
PerieHre HepaBeHCTB ¢ OQHOM NEPEeMEHHOI

Pemenne HepaBeHCTB ¢ OHOMN MEPEMEHHON
CJIOXHOI'O BUJA

Pemenue 1BoiHHOro HEpaBeHCTBA

KonTponbHas pabota Ne 8 o teme:
««HepaBeHCTBaA ¢ OIHOW NEPEMEHHOI U HX
CHCTEMBI»

CDopMyan(maTL ¥ JJOKa3bIBaTh CBOICTBA YUCIIOBBIX HEPaBCHCTB.
Vcnonbs3oBaTh anmapaTt HEpaBCeHCTB I OLICHKH IIOIPEITHOCTH U
TOYHOCTH HpI/I6III/DKeHI/I$I.

Haxonuts TIepeceUCHue u o0beMHeHne MHOKECTB, B YaCTHOCTH
YU CIIOBBIX IIPOMEKYTKOB.

Pemiath nuHeiHbIe HepaBeHCTBA. Peliath CUCTEMBbI IMHEHHBIX
HEPaBEHCTB, B TOM YHCIIE TAKUX, KOTOPbIE 3aIliCAaHbl B BUJIC
JIBOMHBIX HEPABEHCTB.

CreneHb ¢ LeJIbIM NOKa3aTe1eM. DIeMeHThI
CTATHCTHKH.
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CrerneHb ¢ HeIbIM
10Ka3aTeseM U ee CBOHCTBA.
CraHJapTHBIA BUJL YUCIIA.
HauanbHble cBeeHHS 00
OpraHu3aiun
CTATHCTHYICCKHX
CClIeI0BaHuUI.

OnpeueneHHe CTCIICHU C LECJIbIM
OTPULIATEJIPHBIM IT0OKAa3aTEJIEM.

CBOICTBA CTEIEHH C LIEIIBIM II0Ka3aTeneM
CraHAapTHBINA BUJ YUCIIa

Konrponenas pabora Ne 9 no Teme:« Crenens ¢
LIETBIM [IOKA3aTeIeM»

COOp ¥ IPYNIHPOBKA CTATUCTUYCCKHX AAHHBIX

3HATH Ompee/IcHHe U CBOHCTBA CTEIICHH C LIEJIbIM MOKa3aTeIeM.
[IpHUMAThH CBOMCTBA CTENEHH C 1IEJIbIM [IOKA3aTeNIeM IPU
BBITIOJIHCHHHU BBIYHCIICHHI U IPE0OPa30BaHUHU BBIPAXKEHUI.
Ilcriosb30BaTh 3aUCh YHCEIT B CTAHJAPTHOM BHAIE IS
BBIPA)KEHHUS U COIOCTABIICHUS Pa3MEPOB 00BEKTOB, AINUTEIBHOCTH
MPOLIECCOB B OKPYIXKAIOIIEM MHUPE.

[IprBOANTH IPUMEPHI PEIPE3CHTATUBHON U HEPENPE3CHTATUBHOM
BbIOOPKH. M3BNIeKaTh HHPOPMAIIHIO U3 TAOJIHUI YaCTOT U
OpraHu30BBIBATH MHOOPMALMIO B BH/IE TaOJIHI] YaCTOT, CTPOUTH




HarnsiiHoe npencraBieHHe CTaTHCTHYECKON
nHbOpMaALUN

MHTEPBAJIbHbIA PALI.

Vcrionb30BaTh HATTIAAHOE IPE/ICTABIEHHE CTATUCTHYECKOM
MHGOPMAINK B BH/E CTOJIOUYATHIX U KPYTOBBIX IHarpamMM,
MOJIMTOHOB, TUCTOIPAMM.

IloBTOpenue 8
PanmonanbsHble 1podu.
KBajpaTHbIC KOPHU.
KBanpaTtHbie 2
ypaBHeHus. HepaBeHncTBa. CTeneHb ¢ LeIbIM
rokasareneM. DIeMEeHThI
craTuCTUKH. Mmozosas konmponvhas paboma
NelO
9 knacc
TeMbl, BXOJSIIHNE B Pa3Ieibl OCHOBHOE COJep)KaHUE 110 TeMaM Kon-Bo | XapakTepucTHKa OCHOBHBIX BUJIOB JIESITEIBHOCTH YYCHHKA (Ha
MIPUMEPHOI IPOTrpaMMbl 4acoB YPOBHE y4eOHBIX ICHCTBUI)
KBagpatnunas pynkuus 22
KBanpatuunas pynkuust u e€ |Oyukus. CoiictBa dyukuuii. KBaaparHsiii BorurcisTe 3HaueHNs QYHKIMH, 3a1aHHOI HOPMYIION, a TaKKe
rpaduk. TpexwieH. PaznoxeHne KBapaTHOro TpEeX4IeHa nBymst 1 Tpemst popmysamu. OnuchIBaTh CBOiCTBa (yHKIHMIT HA
Ha MHOXHTEIH. PyHKIMS y = ax? + bx + ¢, ee ocHOBe nX rpaduyeckoro npezacrasieHus. Mareprnpernposarts
KBaaparuaxas GyHKIHS. o C o
K . cBoiicTBa U rpaduk. CreneHHas QyHKIMSA rpaduKy peasbHBIX 3aBUCHMOCTEH.
OpCHB 71-1 CTCCHN. KontponsHas pa6ota Ne 1 o Teme - .
((KapaTHbiit TpEXHICH OKA3BIBATH CXEMATHHECKH MOJOMKEHNE HA KOOPAMHATHOH
I0CKOCTH TpapuKoB GYHKIUIA y = ax?, y = ax? +n, y = a(x —
KonTponbHas pabora Ne 2 o teme m)?. Ctpouts rpadux GyHkouu y = ax? + bx + ¢,ymers
«KBanparuanas ¢pynkuus. Ksagparuunas YKa3bIBaTh KOOPJIMHATHI BEPIIMHBI 1apaboIIbl, €€ 0Ch CHMMETPHH,
byHKIM HaIpaBJICHNE BETBEH napaboibl. Mcnois30BaTh KOMITBIOTED JUIS
HCCIICI0BAHMS TTOJI0XKCHUS IpaKa B KOOPANHATHON IIOCKOCTH.
N300paxarh cxemaTHueckd rpaguk QYHKIMH ) = X" C YCSTHBIM U
HEUESTHBIM 7. IOHMMATh CMBICTT 3amiceif Buja &+ Wl Vay o
1., Te a — HekoTopoe uncio. MiMets npezcrasineHne o
HAaXO0XKJICHUN KOPHEH 71-i CTEIeHH C OMOIIBIO KAJIBKYJISATOpa.
‘YpaBHeHHsI M HEPABEHCTBA € O/IHO MepeMeHHOii. 14
YpaBHEHUS C OJHON Llenbie ypaBHeHus. {poOHbIe palnoHaIbHBIE Pemrath ypaBHEHHs TPEThEil U YETBEPTON CTEIICHU C IIOMOIIBIO
IepeMeHHOM ypaBHeHus. HepaBeHCTBA BTOPOH CTENCHU © Pa3I0KeHUS] HA MHOXKHTEIIN M BBEJCHHE BCIIOMOTaTEIILHBIX
H . 0/1HOiT IepeMeHHON. MeTo1 HHTEepBaJIoB. epEeMEHHbIX, B YACTHOCTH pellaTh OMKBAJPATHbIC YPABHEHHUSL.
epaBeHCTBVa © onHOM KonTposnbHast pabota Ne3 mo Teme «Y paBHEHUS Pewats qpoOHBIC palMOHABHBIC YPABHEHUSI, CBO/ISI UX K LEITBIM
[ICPEMCHHOH 1 HEPABEHCTBA C OJIHOM IIEPEMEHHOI» YPAaBHEHHUSIM C TIOCJIEYIOLIEeH IPOBEPKO KOPHEH.
Penrats HepaBEeHCTBA BTOPOH CTEIICHHU, UCIIONB3Ys TpadUIecKue
npejcTaBieHus. MCnonp30BaTh METO HHTEPBAIOB LISl PELLICHUS
HECJIOXKHBIX PAI[MOHAIBHBIX HEPABCHCTB.
YpaBHeHHS M HEPABEHCTBA ¢ ABYMSI lepeMeHHbIMH. 17
VpaBHEHUS C IBYMS CucreMbl ypaBHEHHIT BTOpoil crenenu. Penrenne Crpouts rpaduKy ypaBHEHHUH C ABYMsI IEPEMECHHBIMU B
IepEeMEHHBIMU M X CHCTEMBI [33/1a4 C TIOMOIIBIO CUCTEM YPaBHCHHUIT n-i IpOCTEHIINX CIIy4asx, Korjia rpaduKoM sBISIeTCS IpsiMasi,
0 crenienu. HepaBeHcTBa ¢ [BYMs IIEPEMEHHBIMH 1 napaGora, runepOoiia, OKpyKHOCTb. MIcrionp30BaTh UX JUIs
BEHCTB ByMsI o
CPABCHCTEA C JIBYM nx cucreMbl KonrponbHast padora Ne4 o teme rpaduuecKoro penreHus: CUCTEM YPaBHEHHI ¢ IBYMs.
[ICPCMCHHLIMH M UX CHCTEMBI | vy penits 1 HEpaBEHCTBA C ABYMS epeMEHHBIMH.
[IePEeMCHHBIMUY. o
Pemrath crioco60M HOJICTAHOBKH CHCTEMBI ABYX YPABHEHUMH C
IByMs IIEpPEMEHHBIMH, B KOTOPBIX OJJHO ypaBHEHHE IIEPBOI
CTEereHH, a Ipyroil — BTOPO CTENEHHU.
Pemrath TEKCTOBBIC 3a/1a4l, HCIIOJIb3Ys B KA4eCTBE
aJreOpanyeckoil MOIENN CUCTEMY ypaBHEHHH BTOPOH CTEIICHU C
IBYMs IIEPEMEHHBIMH; PeIlIaTh COCTABJICHHYIO CHCTEMY,
MHTCPIIPETHPOBATh PE3yJIbTarT.
ApudmeTuyeckasi 4 reoMeTpuyecKasi IPorpeccuu. 15




Apupmernueckas AprdmeTnuecKas 1 reoMeTpuIecKas TIpuMeHsTh HHACKCHBIC 0003HAYCHUS UIS YICHOB
nporpeccus nporpeccuut. @opMyItsl 1-20 WIEHa U CyMMBI nocienoBarenabHocTe. [IpuBoANTE MpUMeEpSHI 3a1aHus
[IepBBIX 71 YICHOB Nporpeccuu. beckoneuno rocieoBaabHOCTEl (HOPMYIIOi 71-TO UIeHa U PeKYPPEHTHOH
['comeTpueckas nporpeccis yObIBaromias reoMeTpuyecKas dopmyioii. BeiBoauTs Gopmyisl #-ro uiaeHa apudmeTnaeckoi
nporpeccust Konrponsnast pabora Ne5 o teme POTrPECCH M T€OMETPUYECKOM IIPOrpecCHi, CyMMBI
«ApHMeTHIecKas MPOrpeccus TepBBIX 71 YICHOB apudMeTHuecKoil 1 reoMeTpUYecKoi
POrpecCHil, pelaTh 3a/[a4u ¢ UCIIOJIb30BaHUEM ITHX (HOPMYII.
KontponbHas paGora Ne6 o Teme JloKa3bIBaTh XapaKTEPUCTHYESCKOE CBOUCTBO apu(METHICCKOI U
«["eomeTpuUecKas MPOrpeccus». reoMeTpHUECKOi MporpeccHii
[TprBOAUTE NPUMEPHI IMHEHHOrO POCTa YIICHOB HEKOTOPHIX
apr(METHIECKUX MPOTrPECCHil U IKCIIOHEHIIHAIBHOTO POCTa
4JICHOB HEKOTOPBIX T€OMETPHUYECKUX MPOTPECCHit.
Peruath 3a/ja4u Ha CII0XKHBIC TIPOLICHTBI, HCIIONB3YS MPH
HEOOX0IMMOCTH KaJIbKYJISTOP
eMeHTbl KOMOMHATOPHKH H TeOPHH BEPOSITHOCTEH. 13
DneMeHTb! KoMOHHATOpHKN |KOMOMHATOPHOE MPABHIIO YMHOKECHHMSI. BbIM0IHUTH Iepe6op BCEX BO3MOXKHBIX BAPHAHTOB IS IepecyeTa
ITepecTaHOBKH, pa3MEIIEHHs, COUCTAHHUS. 00beKkTOB U KoMOMHaIMiL. [IpuMEHATh IpaBUII0 KOMOMHATOPHOTO
Hagame1e CBEACHHA 13 (OTHOCHTEJIbHAS YaCTOTa U BEPOSATHOCTh YMHOMKCHHSL.
TCOpHH BEPOATHOCTEN cityuaitnoro co6wrtus. Konmponsuas paboma
27 no meme «Inemenol KOMGURAMOPUKY U Pacnosﬂasafb 33/114H HA BHIHCIICHHE HHCIIA MIEPECTAHOBOK,
meopuu eeposmmocmeri» pa3MeleHHIl, COUeTaH! U MPHUMEHSATH COOTBETCTBYIONIHE
(hopMyIBI.
BbIuncisiTh 4acToTy Ciiy4aiiHoOro coobITusi. OleHnBaTh
BEPOSITHOCTD CIIy4aiHOTO COOBITUSI C IOMOIIBIO YaCTOTHI,
YCTaHOBJICHHOH ONBITHBIM IyTeM. HaxoauTs BeposiTHOCTH
CI1y4aifHOTO COOBITUS Ha OCHOBE KIIACCHYECKOTO OIPEACIICHHS
BepOsTHOCTH. [IPUBOAUTD IIPHUMEPBI JOCTOBEPHBIX
HEBO3MOJKHBIX COOBITHIA.
IloBTOpEHHE 21
KBanpatuunas GyHKIMsS Ksaaparnunas GyHKIMs YpaBHEHHUS H
VpaBHEHUs M HEPABEHCTBA C [HEPABEHCTBA C OJIHOI IIepEeMEHHOMN
OIHOU TIepEeMEHHOM
'YpaBHEHUs ¥ HEPABEHCTBA C JIBYMs
VpaBHEHHs M HEPABEHCTBA C [[IEPEMEHHBIMH.
IByMsI [IEPEMECHHBIMU.
'YpaBHEHUs ¥ HEPABEHCTBA C JIBYMs
VpaBHEHHs M HEPABEHCTBA C [[IEPEMEHHBIMH.
IIByMsI [IEPEMECHHBIMU.
ApudmeTnuecKas u reoMeTpuIecKas
ApupmeTnueckas u porpeccuu. DIeMeHTbl KOMOMHATOPUKH U
reoMeTpHuuecKast TEOpHH BEPOSTHOCTEH.
IPOrpecCHu. JIEMEHTHI
KOMGHHATOPHKH 1 TEOPHH lToroBast KOHTPOJIbHAs paboTa
BEPOATHOCTEM.
7. Onucanue y 0 K020 U PUATILHO- MEXHUYECK020 0bec 7 00pa: 1bHOIL OeamenbHoCmuU

Ileyamnvie nocoous:

1. Makapuiues FO. H. Ancebpa, 7 ki.: yuebnuk ona obweobpazosamenvhoix opeanuzayuii / 10. H. Makapuviues, H. I. Munoiwxk, K. U. Hewkos, C. B.

Cysoposa; nod pedaxyueii C.

A. Tenaxosckoeo. — M.: [Ipoceewenue, 2015.

2. Maxapuwiues 10. H. Aneebpa, 8 kn.: yueonux ons obweobpaszosamenvhvix opeanuzayuii / FO. H. Maxapwiues, H. I'. Munoiok, K. U. Hewxos, C. b.

Cysoposa; noo pedaxyueii C.

A. Tenaxosckoeo. — M.: [Ipoceewenue, 2015.

3. Maxapuiues 1O. H. Aneebpa, 9 ka.: yuebnuk ons obweobpasosamenvhuvix opeanusayuti / 10. H. Maxapuviues, H. I. Munowx, K. U. Hewrxos, C. b.

Cysoposa; noo pedaxyueii C.

A. Tenaxosckozo. — M.: Ilpoceewenue, 2015.

4. 36asuu JI. U. Ancebpa, 7 ki.: oudaxmuueckue mamepuanst / JI. H. 36asuy, JI. B. Kysueyosa, C. b. Cysoposa. — M.: [Ipoceewenue, 2013.

5. )XKoxoe B. U. Aneebpa, 8 k.. ouoaxmuueckue mamepuansi / B. H. XKoxos, FO. H. Maxapuviues, H. I'. Munowx. — M.: [Ipoceéewenue, 2014.

6. Maxapuiues 1O. H. Aneebpa, 9 ka.: ouoakmuueckue mamepuanvt / 10. H. Maxapuviues, H. I'. Munowk, JI. b. Kpaiinesa. — M.: Ilpoceewnue, 2013

7. I1. Epwosa, B.B. ['onobopoodwro « Camocmosmenvhule u KOHmMpoavHbie pabombl no areebpe o 7 knaccay» -M.: Hnexca,- 2005

8. I1.Epwosa, B.B. I'ono60poovko «CamocmosimenvHbie u KOHMpPOIbHble pabomul no aneebpe ons 8 kiaccay -M.: Huekca,- 2005

9. I1. Epwosa, B.B. I'ono6opoovko «CamocmosimenvHbie u KOHMPOIbHble pabomul no aneebpe ons kiaccay -M.: Hnekca,- 2005

Texnuueckue cpedcmea ooyuenus: myaomumeOutiHblil KOMIIEKC, UHMEPAKMUBHAs 00CKA

Hugposvie u snekmponnsie 06paszoeamenvusie pecypesl:

1. www.ege.edu.ru Anarumuueckue omuémul. Pesynomamor EI'D. @edepanvuuiii uncmumym nedazcoeuueckux usmepenuti, Munucmepcmeso
obpazoeanus u Hayku P®, ®edepanvhas cyscéa no naosopy 6 cgpepe obpazosanus u nayku. (2003—2009 2e.).

2. Humepnem-pecypcor na pycckom sazvike http://ilib.mirrorl.mccme.ru/ http://window.edu.ru/window/library/ http://www.problems.ru/
http://kvant. http.://www.etudes.ru/

3. A uody na ypox mamemamuxu (memoouueckue paspabomku). — Pescum oocmyna: www.festival. Iseptember.ru

4. Vpoxku, koncnexmui. — Pescum docmyna: www.pedsovet.ru




5. Huck npunoscenue k yueonuxy Aneeopa-7,8,9.
8. Ilnanupyemvle pe3ynvmameot uzyuenus Kypca anceopsl ¢ 7—9 knaccax
7 Knacc
PALIHMOHAJIPHBIE YUCJIA
Buinycknuk nayuumes:
1) nonumams 0cobeHHOCMU OeCAMUYHOU CUCTHEMbI CHUCTCHUSL,
2) 61a0ens nOHAMUAMU, CEAZAHHBIMU C OCTUMOCBIO HAMYPATLHBIX YUCE;
Boinycknuk noayuum 603moicHOCHb:

3) NO3HAKOMUMbCS C NO3UYUOHHBIMU CUCIEMAMU CHUCTICHUA C OCHOBAHUAMU, OMIUYHbBIMU OM 10;

JEHCTBHUTEJIBHBIE YHUCIIA

Boinycknuk nayuumcs.
1) ucnonvzosams HauanbHbie NPeOCMABIEHUS O MHONCECTNEE OCUCTNEUMENbHBIX YUCE,
Buinycknuk noayuum 603mMoACHOCMb:

2) paszeumo npedcmas:leﬂue O Yucie u Yucjuo6sblx cucmemax om HamypaibHblxX 00 OelicmBUMeNbHbIX YUCEIL, O poau BbIUUCTICHUL 6 Uel08eHeCKOll npakmuke:

U3MEPEHUA, [IPUBJTHPKEHHUA, OLUIEHKU

Bbl}’lyCKHLlK Hayuumcs:
1. UCNONIb306AMb 6 X00€e peuienus 3a0au ojlemenmapHbole npe&cmaeﬂeﬂuﬂ, CB853aHHble C npuﬁﬂuo/céﬂubmm 3HAYEHUAMU BEJIUHYUH.
BblnyCKHMK NOJIY4Um 603MOACHOCMb.!

1. nousmv, 4umo uucioevle OaHHbIE, KOMOPbIE UCNOALIVIOMCS Ok XAPAKMEPUCIUKY 00BEKMO8 OKPYHCAIOUe20 MUpd, AGIAI0MC
NPEeUMYUeCcmeeHHO NPUOTUHCEHHBIMU, YIMO NO 3ANUCU NPUOTUNCEHHBIX 3HAUEHUL, COOPHCAUWUXCS 8 UHPOPMAYUOHHBIX UCTNOUHUKAX, MOJCHO
CYOUms 0 NOSPeUtHOCMU NPUOTUIHCEHUL,

2. NOHAMY, YMO NOSPEUHOCHIb PE3VIbINAMA 8bIYUCTEHUT OOIHCHA DbIMb COUBMEPUMA C NOSPEUHOCIBIO UCXOOHBIX OAHHBIX.

AJITEBPAUYECKUE BBIPAKEHNA

Buinyckuuk nayuumes:

1) 6nademo nOHAMUAMU «MOAHCOECMBOY», KMOACOCCMEEHHOE NPEOBPAZ06AHUE), Peuams 3a0ayu, cooepicauue 6yKeeHHble danHble; pabomans ¢
dopmynamu;

Bbl}’lyCKHLlK ROJIy4um 603MOIAHCHOCMb

2)Hayuumvcs 8bINOIHAMb MHOLOULA208blE NPEOOPAZ08ANHUS PAYUOHATLHBIX 8bIPANCEHUL, NPUMEHSA WUPOKULL HAOOP CNOCOO08 U NPUEMO8.

VPABHEHUA
Buinycknux nayuumcs:
1) pewams ocHOBHbBLE BUObL PAYUOHATLHBIX YPAGHEHUTL C OOHOU NePEMEHHO.
Buinycknuk nonyuum 603mMoACHOCMb !

2) 081a0emsv CReyuanbHbIMU RPUEMAamMU peuleHus ypagHeHull.

8 knacce
PALIMOHAJIPHBIE YUCJIA

Buinycknux nayuumcs:
1) svipasicame uucia 6 SKEUSALEHMHBIX POPMAX, blOUpPas Hauboee NOOXOOSUWYIO 6 3A6UCUMOCTIU OM KOHKPEMHOU CUMYyayuu,
2) cpagHuams u ynopsoouusams payuoHaIbHble YUCid;
3) 6b1n0IHAMY BLIMUCTEHUS C PAYUOHATLHBIMU YUCTAMU, COUEMAsl YCTNHbIE U NUCbMEHHbIe NPUEMbL BLIYUCTEHUL, NPUMEHATNb KATbKYIAMOD,
Buinycknux noxyuum 03moxcHocms:
4) nosnakoMumuvcs ¢ NO3UYUOHHBIMU CUCTHEMAMU CYUCTEHUS ¢ OCHOBAHUAMU, omaudHbiMu om 10;
5) yenybums u pazeums npedcmasienus 0 HamypaibHblX YUCLAX U CEOUCMEAX 0eIUMOCU;

JEHCTBHUTEJIFHBIE YHCJIA

Buinyckuuk nayuumes:



1) e1a0emv nonamuem K6aOPAMHO20 KOPHS, NPUMEHAMb €20 8 GblUUCTEHUSX.

BubinyckHUK nOIyUUmM 603MONCHOCHIb:

2) pazeums npedcmagiienue o Yucie u HUCI08bIX CUCIMEMAX Om HAMYPAIbHIX 00 OCUCMEUMENbHBIX YUCEL, O PO BbIYUCIEHUL 8 Yel08eUeCKOU NPAKMUKe:
U3MEPEHUA, [IPUBJIMDKEHHUA, OLJEHKHU

Buinyckuuk nayuumes:

1ucnonvzoeams 6 x00e pewenus 3a0a4 1emMeHmapHvle nPeoCMasieHus, CéA3aAHHble C NPUOTUNCEHHBIMU SHAUEHUAMU 6ETUUUH.

BubinyckHUK noyuum 603MOojNCHOCHb:

2)noHsims, 4mo Yucio8bie danHble, KOMOPble UCHONb3VIOMCs OIS XAPAKMEPUCMUKU 00bEKMO8 OKPYICAIOWe20 MUPA, SGISIOMCS NPEUMYUECNEEHHO
NPUOTUINCEHHBIMU, YMO NO 3ANUCU NPUOTUNICEHHBIX 3HAUSHUL, COOEPICAUUXCS 8 UHDOPMAYUOHHBIX UCHIOUHUKAX, MOJICHO CYOUNb O ROSPEUHOCHIU
npubIudICeHUsL;

AJITEBPAUYECKUE BbIPAJKEHHUA
Buinyckuuk nayuumes:
1) svinonnsame npeodpaz08anus BbIPANCEHUU, COOEPHCAUUX CINENEHU C YeabIMU NOKA3AMENAMU U K8AOPAMHbIE KOPHU,

2) 8bINONHSAMb MOJKCOLCMBEHHbIE NPEOOPA308AHUSL PAYUOHALHBIX 6bIPANCEHUL HA OCHO8E NPABUI OUCMBULl HAO MHOLOUNCHAMU U AN2eOPAUYeCKUMU
Opobsimu;

3) evinoansmb paziodicenue MHO204IEHO8 HA MHOJICUMENU,

Buinycknuk nonyuum 603mMoACHOCMb!

4)nayuumocs 6blNOIHAMb MHO2OUIA20BbIE NPEOOPA306AHUS PAYUOHATLHBIX GLIPAIICEHU, NPUMEHAS WUPOKUL HAOOP ChOC00606 U NPUeMOos;
VPABHEHHUA

Boinycknux nayuumcs:

1) pewiams ocHosHbIE 8UObL PAYUOHATILHBIX YPAGHEHUTI C OOHOT NEPEMEHHOTL, CUCIEMbL 08YX YPABHEHUI ¢ 08YMs NePEeMEHHbIMU,

2) noHUMams ypasHenue KaK 8adNCHeUULy1o Mamemamuieckyo Mooensb Oia ONUCAHUA U U3YYeHUs. PASHOOOPA3HBIX PeabHbIX CUMYAYUll, peuams
mekcmogble 3a0a4u aneedpauiecKum Memooom;

3) npumenamo epagpuueckue npedcmasieHus 015 UCCIEO08AHUA YPAGHEHUN, UCCIEO08AHUA U PEUleHUs CUCEM YPABHEHUIL ¢ 08YMs NePEMEHHbIMU.
BbInyckHUK nOIYUUM 603MOJNCHOCHIb:

1. osnademv cneyuanbHLIMU NPUEMAMU PeUtenUst YPASHEHULl U CUCIEM YPAGHEeHUL, Y8ePeHHO NPUMEHAMb annapam ypagHeHuil Oisi peueHus
Pa3HO0OPA3HBIX 3a0aY U3 MAMEMAMUKU, CMEICHLIX NPEOMEMO8, NPAKMUKU,

HEPABEHCTBA

Buinyckruk nayuumes:
1) noHumame u npuMeHsIMb MEPMUHONOUIO U CUMBONUKY, CEA3AHHbIE C OMHOWEHUEM HEPABEHCMBA, C8OUCMBA YUCIOBbIX HEPABEHCME;
BubinycKHUK ROIYYUM B03MOHCHOCHIb HAYYUMbCA:
2) pasnoo6pasHblM npuemam OOKa3amenbCmea HepageHcme.

OCHOBHDIE I[TOHATHA. YU CIIOBBIE ®YHKLHU
Buinyckuuk nayuumes:
1) cmpoumbs epaguru snemenmapubix GYHKYULl; UCCIedo8ams C60UCMBA YUCTOBbIX (YHKYULL HA OCHOBE U3VYeHUs NOBEOeHUs UX ePAPUKOS,
BuinycKHUK ROIYYUM B03MOHCHOCHIb HAYYUMbC:

2) npo6ooums ucciedo8amns, C6A3AHHbLE C U3YHEHUEM CBOUICIE DYHKYUIL.

9 knacc
PAILJMOHAJIPHBIE YHUCJIA
Boinycknuk nayuumes:

1) UCNOJIb306a4Mb NOHAMUA U YUEHUA, CEA3AHHbIE C NPONOPYUOHATIbHOCMbBIO 6EIUYUH, NPOYEeHmMAaMU 6 xode peuwenus mamemamudeckux 3a0ay u 3a0a4 u3
CMEINHCHBIX npedmemos, BbINONHAMb HECTIOJCHbIE NPAKMU4YecKue pacué’mbl.

BblnyCKHMK NOJIY4Um 603MONACHOCMb.

2) HAY4UMbCS UCROTB306ANL NPUEMbL , PAYUOHATUSUPYIOUfUE BLIMUCTEHUS, NPUODDECIU NPUBLILKY KOHIMPOIUPOBANb 6bIHUCIEHUS, 8b10UPAs NOOX00AUjULL
ona cumyayuu cnocoo.

JEHCTBHUTEJIbHBIE YHUCJIA
Buinyckruk nayuumes:
1) 61a0emv nonamuem K6aOPaAmMHO20 KOPH, NPUMEHAMb €20 8 GblUUCTEHUSX.
BubinyCKHUK ROAYHUM BO3MOHCHOCHIb:

2) pazsumo u yeryounms 3HAHUsL 0 OCAMUYHOU 3aNUCU OClICMEUMENbHBIX Yucel (nepuoduteckue u Henepuoouieckue opoou).



AJITEEPANYECKUE BBIPA)KEHNA
Beinycknuk nayuumes:

1) svinonnsame modicoecmeennvle nPeodPaA308aHUS PAYUOHAILHBIX GbIPANCEHUL HA OCHOBE NPABUIL OLTICMEUIL HAO0 MHO2OUIEHAMU U AN2eOPAUYECKUMU
Opobsimu;

2) BbINOJIHAMb PA3TI0NCEHUE MHOCOUIIEHO6 HA MHOJICUmMenu,
BblnyCKHMK NOJY4UmM 603MONHCHOCMb.

3) npumenams moscoecmeennvie npeodpaz08anus OISl peuteHus 3a0ay U3 pasiudHblX pasoenos Kypca (Hanpumep, Ois Hax0HCOeHus
HAUOOILUIELO/HAUMEHBUIE20 SHAYCHUS BLIPANCEHUS).

VPABHEHUA
Buinycknuk nayuumes:

1) nonumams ypasHenue Kax 6adCHeluyo MamemMamuieckyio Mooeib OJisi ONUCAHUS U U3YYEHUs PAZHOOOPAZHBIX PEANbHbIX CUMYAYULL, Peuams
mekcmogble 3a0auu anee6pauiecKum Memooom,

BubinyCKHUK ROAYHUM BO3MOHCHOCHIb:

2)npumensamo epaguyeckue npedcmasnenus O UCCIe008aHUs YPASHEHUIL, CUCTEM YPAGHEHUll, cOOepicauux OyKeeHHble KOIPhuyuernmol.
HEPABEHCTBA

Buinyckruk nayuumes:

1) pewiamso nunelinble HEPABEHCMEA ¢ OOHOU NEPEMEHHOU U UX CUCIEMbL, Peuldmb K8AOpamHble HepAGeHCMEd ¢ ONOPOIL HA epaduyeckue npedcmagieHus;

2) npumensms annapam HepaseHcms O peuwerus 3a0ay U3 pasnudHbIX paz0eios Kypcd.

BubinycKHUK nOIyYUm 803MOHCHOCHIb HAYYUMbCA:

3) paznoobpasnvim npuemam 00Ka3amenbcmea HepageHcme, Y6epeHHo NPUMEHSMb annapam HepageHcme Olisi peueHs pasHooopasHblx
Mamemamuueckux 3a0ay u 3a0ay CMeNCHbIX NPeOMemos, NPAKmuKu,;

4) npumensmo epaghuyeckue npedcmagienus O UCCICO08AHUS HEPABEHCME, CUCTEM HEPABEHCME, CoOepacaujux GyKeeHHble KOIp@uyuenmu.
OCHOBHBIE IIOHATHA. YUCJIOBBIE @YHKLIUHU

Buinycknuk nayuumes:

1) nonumams u UCnNOIL306amMb GYHKYUOHALLHbIE NOHAMUS U A3bIK (MEPMUHbL, CUMBONUYECKUE 0603HAYEHUs);

2) cmpoums 2paguku snemeHmaphux GYHKYUIl, UCciedo8ams C8OUCMBA YUCI0BbIX PYHKYUI HA OCHOBE U3YYeHUs] NOBEOCHUS UX ZPAPUKOB,

3) nonumamu GyHKYUIO KAK ANACHEUULYIO MAMEMAMUYECKYIO MOOeNb Ol ONUCAHUS NPOYECCO8 U ABNEHUL OKPYIHCAIOWe20 MUpd, NPUMEHAMb
YHKYUOHATBHDBLU A3BIK 0151 ONUCAHUA U UCCAEO08AHUS 3ABUCUMOCTIEN MEXHCOY PUIUUECKUMU BETUUUHAMU.

BblnyCKHMK NOJIYHUmM 603MONACHOCMb HAYUUMbCA.!

4) nposodumb UCCICO0BAHUSA, CEA3AHHBIE C U3VUEHUEM CEOUCE (YHKYULL, 8 MOM YUCILE ¢ UCNONb308AHUEM KOMNLIOMEPd, HA OCHOGE 2PAGYUKO8 U3YUEHHbIX
yuryuit cmpoums 60nee croxicHbIe PAPUKU (KYCOUHO-3A0aUHbIE, C «BLIKOIOMBIMUY MOYKAMU U M.N.);

5) ucnonwvzosamo GyHkyuoHAILHLE NPEOCMABNEHUS U CEOUCMEA DYHKYUIL OlIsl PEULeHUS. MAMEMAMUYECKUX 3a0ay U3 PA3IUYHbIX pa30eios Kypcd.
YHUCJIOBBIE I[IOCJHIEJOBATEJIPHOCTH

Buinyckuuk nayuumes:

1) nonumams u UCNOIL308aMb A3LIK NOCIEO08AMENLHOCHIEN (MEPMUHDL, CUMBOAUYECKUE 0003HAYUEHU),

2) npumensime opmyvl, CEA3AHHbIE C APUDMEMUUECKOU U 2eOMEMPUUECKOU NPOSPeCCUAMU, U ANNApam, cPOPMUPOBAHHBII NPU USVUEHUU OPY2UX
Paz0enos Kypca, K peuenuro 3a0a4, 8 mom 4ucie ¢ KOHMeKCmoMm u3 pedibHOl HCUHU.

Bbl}’lyCKHuK nOJIy4Uum 603MOIACHOCMb HAYYUMbCA.

3) pewams KombUHUPOBAHHbIE 3A0AUU C NPUMEHEHUEM HOPMYIL N-20 UeHA U CYMMbl NEPBbIX NYUICHOE APUPMEMUYECKOl U 2e0MEMPUYecKoll nPoepeccul,
NpUMeHAmMb Npu 3MOM Annapam ypasHeHull u HepageHcms,

4) nonumame apupmemuuecKkyio u 2eomMempuieckyio npoepeccuu Kaxk QyHKyuu HamypaibHo20 apeyMeHmad, Cea3bledamy apupmMemuueckyio npozpeccuio ¢
JIUHELIHBIM POCIIOM, 2€0MEMPUUECKYIO — C IKCNOHEHYUAIbHBIM POCIOM.

OITHCATEJIBHAA CTATHCTUKA
Boinyckruk nayuumcs ucnonb3oeanms npocmetiuue cnocodbl npeoCcmasieHus U aHanu3a Cmamucmu4ecKux OaHHbIX.

Boinycknuk noayuum 603moicHOCHb NPUOGPecmu NepeoHaYaIbHbIIL ONbIM OP2AHU3AYUY COOPA OAHHLIX NPU NPOBEOEHUU ONPOCa 0OUECMEEHHO20 MHEHU,
0CYWjecmeams ux anaiu3, NPeoCmagisims pe3yibmamsl Onpoca 6 uoee mabiuysl, OUAzZPammoL.

CJIVYAMHBIE COBBITHA U BEPOATHOCTh
Boinycknuk Hayuumcs HaxoOums OMHOCUMENbHYIO YACIMONY U 6ePOSMHOCb CAYHAIHO20 COObIMUSL.

BuinyCKHUK nOay4Um 803MOHCHOCHb NPUOOPECU ONbIM NPOBEOCHUs. CILYHALIHbIX IKCNEPUMEHMO8, 8 MOM YUCTEe C NOMOUbIO KOMNbIOMEPHO2O
MOOENUPOBAHUsL, UHMEPNPEMAYUU UX PE3YTbMAMO8.

KOMBUHATOPUKA
Boinycknux nayuumes pewans KoMOUHAMOpPHble 3a0auil HA HAXOACOeHUEe YUCIA 0OBEKMO8 Wil KOMOUHAYUIL.

Bbl}’lyCKHuK ROJIy4Um 603MOIACHOCMb HAYUUMbCA HEKOMOPLIM CReYUAIbHbIM NPUemam peuenus KOM&MH(ImOprlX 3a0au.



Kpumepuu oyenok no anzeope

Pexomenoayuu no oyenke sHAHUI U yMEHUN yuawuxca no anzeope

Onupasce na smu peKomenoayuu, Y4umeib OYyeHusaem 3Hanus U yMeHUs Y4auuxcs ¢ y4emom ux UHOUGUOYAIbHbIX 0COOeHHOCME.

1. Cooepoicanue u 06vem mamepuaia, noouedxcawe2o nposepke, onpeoensiemcs npoepammoi. Illpu npogepke yceoeHus Mamepuana HyscHo
BbIAGNANMb NOIHONLY, NPOYHOCHIL YCEOCHUA YUAUUMUCS MEeOPUU U YMEHUS NPUMEHAMb ee HA NPAKMUKe 6 3HAKOMbIX U HEe3HAKOMbIX CUMY AYUAX.

2. OcnogHbiMu popmamu npoeepKu 3HAHULL U YMEHUL Y4auuxcs no Mamemamuxe Aeia0mcs RUCbMeHHAs KOHMPOIbHAs paboma u YyCmHulii Onpoc.

17pu OYEeHKe NUCbMEHHBIX U YCMHbIX OM6emos y4umeib 6 nepeyro ouepedb yuumoieaem nOKA3aHnble y4aujuMucs 3SHAHUs U YMeHUsl. 0uera sasucum
makasice om Haaudus u xapakmepa noepemnocmeﬁ, donymenglx yuawumucs.

3. Cpedu nocpewnocmeii gvioensiomes owubKku u neoouemsl. Ilocpewnocms cuumaemes OuwuOKOU ,eciu, OHa CEUOEMETbCIMBYem O MOM, YMO YUEHUK He
06110€/1 OCHOBHBIMU SHAHUAMU, YMEHUAMU, YKA3AHHBIMU 6 NPOZPAMME.

K Hedouemam omuocames nocpeuinocmu, csubemeﬂbcmeymmue 0 HEOOCMAMOYHO NOJHOM WU HEOOCMAMOYHO NPOYHOM YCBOEHUU OCHOBHbIX 3HAHUL U
yMeHmZ unu 06 omcymcemeuu 3HaHUlL, He cuumarwuxcs 6 npocpamme OCHOBHbIMU. Heodouemamu maxoice cuumaromcsi: noecpeutHocmu, Komopbole He
npueenu K UCKANACEHUIO CMbICIIA NOJIYYEHHO20 Y4EeHUKOM 3a0aHust U CROcoda e20 GbINOIHEHUsL, HeaxkKypammudas 3anuco, H€6p€.?l€ﬂ0€ BblNOJIHeHUE
yepmeoica.

TI'panuya medncdy owubkamu u Hedouemamu A6IAEMcs 8 HeKOMopoll cmenenu ycioshol. IIpu 00Hux obcmosimenscmeax 0OnYWeHHas y4auumucs
NOZPeUWHOCIb MOICEM PACCMAMPUBAMbCs yuumenem Kak ouubra, 6 Opy2oe 6pems u npu Opy2ux 06Cmosmeibcmeax — KaxK Heooyem.

4. 3a0anus ons YCMHO20 U NUCbMEHHO20 ONpoca y4awjuxcsa CoCmosm u3 meopemudeckux 60npocos u 3adau. Omeem na meopemuqecxm,? eonpoc
cyumaemcs 6e3ynpe'mbl,\4, eciu no ceoemy cadepo/caﬂulo HOJIHOCMbIO coomeemcmeyem 60npocy, cadepo/cum 6ce Heobxooumble meopemuyeckue (i)aKmbl A
000CHOBAHHbBIE 8bIBOODL, A €20 UZIOJCEHUE U NUCOMEHHAS 3aNUCh MAMEMAMUYECKU epAMOMHbL U OMIAUHAIOMCA nocne008amenlbHOCmMbiO U AKKypamHuocmio.

Pewenue 3a0auu cuumaemces 6e3ynpeuHvim, eciu RPAsUiIbHO 8bIOPAH CROCOO Peletlsl, CaMopeueHue ConposoACOAemcs HeoOX0OUMbIMU 0OBbACHEHUSMU,
BEPHO BbINONHEHbI HYJICHBLE BbIYUCICHUS U NPe0BPA306atusl, NOLYYeH 6EPHbILL OMeem, NOCie006ameNbHO U AKKYPAMHO 3aNUCAHO PeueHue.

1. Oyenra omeema yuawez2ocs npu yCmHOM U NUCbMEHHOM ONPOCe NPOBOOUMCS NO NAMUOALILHOU cCucmeme, M. e. 3a OMBent 6bICIAGIAEMCs
00Ha uz ommemox: 1 (nioxo), 2 (neyoosremeopumenwvro), 3 (yoosremgopumenvno), 4 (xopowo), 5 (omnuuno).

2. Vuumenv Modicem nosbiCums Ommemxy 3a OpUSUHANbHbLI OMEem Ha BONPOC Wil OPUSUHATLHOE PeuleHUe 3a0a4i, KOmopble
CBUOeTMETbCMBYIONT O 8bICOKOM MAMEMAMUYECKOM PA3GUMUL YUauje20Cs; 3a peuteHue boiiee CIOHCHOU 3a0adu uiu omeem Ha 0oiee CLONCHbIIL
80NPOC, NPEOIONCEHHBIE YUAUEeMYCst OONOTHUMETLHO NOCEe 6bINOTHEHUS UM 3A0AHU.

Kpumepuu owuook

K epybuim owubkam omnocames owubKy, Komopbie 0GHaApyHCUBaIon He3HAHUe YYauuMucs Qopmyi, npagui, OCHOBHbIX C60UCME, MeopeM U HeyMeHUe UX
NPUMEHAMb,; He3HAHUEe NPUEMOB PEUIeHUS 3a0at, PACCMAMPUBAEMbIX 8 YUeOHUKAX, d MAKIICe BLIYUCIUMENbHbIE OUUOKY, eCU OHU He ABNAIOMCS ONUCKO,

K HeZpyﬁblM OUUOKAM OMHOCAMCAL: nomeps KOpHA UL COXpPAaHeHUue 6 omeeme noCmopoHHe20 KOPH:,; omﬁpacmeaﬂue 6e3 00vsCcHenUll 00HO20 U3 HUX U
PABHO3HAYHbIE UM,

K Hedouemam omuocamesi: HepayuoHalbHoe peuteHue, OnUCKU, HEOOCMAamoYHOCMb UNU omcymemeue nosicheHuil, 060CHOBaAHUI 6 peuleHusx

Ouenxa YCMHBIX OMEEMO8 yUaAuUxXca

Omeem oyenueaemcs ommemkou «5», eciu V4eHuK:

o NOJHO PACKpbLI coOeplicanue Mamepuana 6 0oveme, npedycCMoOmpeHHOM NPOSPAMMOIL U YUeOHUKOM,

L U3TI0ACUTL Mamepual cpamMOoOmMHbIM A3bIKOM 6 Oi’lpe(je}ZeHHOIZ J02UYECKOT NOCACO08AMEbHOCIU, MOYHO UCNONBL3YA MAmemMamu4eckyro
MEePMUHONO2UIO U CUMBOSUKY

o NpasuUIbHO GbINOIHUI PUCYHKU, YEPMEIICU, SPAPUKU, CORYMCMBYIOWUe Omeemy,

L4 noKasaji ymenue uirtocmpuposams meopemudeckKue no10HCeHUst KOHKPEeMHbIMU npumepamu, NPUMeHAms ux 6 HOBO1 cumyayuu npu
BbINOJHEeHUU NPAKMUYECKO20 3a0anust;

®  IPOOEMOHCMPUPOBANL YCBOCHUE PAHEE U3YUEHHBIX CONYMCMEYIOUUX 8ONPOCO8, CHOPMUPOBAHHOCHIL U YCMOUYUBOCb UCNONb3YEMBIX NPU
ompabomxe yMeHull U HABbIKOS,

L4 omeeuan camocmosmenvHo bes nasooﬂmux 60NPOCO8 yUUMEIA. Bosmoorcnvl 0ona - 0se nemounocmu npu oceewjeHuu 6mopocmenenHvblx
80NPOCO6 UNU 8 6bIKNIAOKAX, Komopbwle Y4eHUK J1e2KO UcCnpasu no 3amevanuro yuumeds.

Omeem oyenueaemcs ommemkou «4», eciu ox ybosxzemeop}zem 8 OCHOBHOM mpe603aﬂu}w Ha oyeHkKy «5», HO npu 3mom umeem 00UH U3 HEOOCAMKO8:

L4 8 U3NI0IHCEHUU ()onymel-tbl HebobuUe npoﬁeﬂbl, He uckasusuiue mamemamuieckoe codepofcanue omeema,

L4 00nyu4€Hbl 00uH - 08a Hedoyema npu oceewjerHuu OCHO8H0O2C0 codepwcaHuﬂ omeema, UCnNPAaeieHnble no 3amedarHuro y4umeis,



®  Jonywenvl owudKa unu 6oee 08yxX HedOUemog npu OCBeUjeHUU BMOPOCMENEHHBIX 80NPOCO8 UNU 6 BbIKIAOKAX, 1€2KO UCHPABNEHHbIE NO
3AMEUAHUIO YUUMEs.

Ommemka «3» cmasumcsi 6 ciedyiowux Ciy4asnx:

®  HENONHO WU HENOCIeO08AMENLHO PACKPLINO COOEPHCAHUE MAMEPUANA, NO NOKA3AHO 00ujee NOHUMAHUE BONPOCA U NPOOEMOHCIPUPOBAHD
YMeHus, docmamounble O OANbHEUe20 YC80eHUs NPOPAMMHO20 Mamepuana (onpedeiennvie « Tpebosanusmu Kk mamemamuueckou
N0020MOBKe YUAWUXCAY);

L umenucsb 3ampy0HeHuﬂ umu 00nyu46Hbl OwubKU 8 anpe()eﬂel-mu NOHAMULL, UCNONb308AHUU MAMEMAMUYECKOU mepmMuHoI02UU, Yepmeaicax,
BbIKIAOKAX, ucnpasJjieHnble nocjie HeCKOJbKUxX HaBO(jﬂme B0ONPOCO6 yHumes,

L YVYEHUK He Cnpa6ucs C NpUMeHeHuem meopuu 6 HOBOUL cumyayuu npu 6bINOJIHEHUU NPAKMUYECKo20 3a0aHUs, HO GbINOJHUL 3A0AHUS
00513amenbHo20 VPOBHSA CIOJICHOCMU NO OaHHOU meme;

L npu 3HAHUU Meopemu4ecKoco mamepuaia eviiaeileHa Hedocmamounas C(i)O]JMM]JOBHHHOC’mb OCHOBHbIX yMeHmZ U HABBLIKOS.

Ommemka «2» cmagumcsi 8 C1edyIouUx Ciydasx:
. He packpulmo ocHO8HOe codepiicanue yueOH020 Mamepuand;
. 06HapYICEHO He3HAHUEe UNU HENOHUMAHUE YYeHUKOM Gonbuiell ulu Hauboiee 8adicHoll yacmu yuebHo20 mamepuand,

o donyuervl owubKU 6 onpedeieHut NOHAMULL, nPU UCNOIb30BAHUU MAMEMAMUYECKOU MEPMUHONIOUU, 8 PUCYHKAX, YePMedcax unu 2pagukax, 6
BbIKIAOKAX, KOMOPbLE He UCNPABTIeHbL NOCTIe HECKONbKUX HABOOAUUX BONPOCOS YHUMEIL.

Ommemxka «1» cmasumes, ecau:

L YV4eHUK 06Hapy9/cu/1 NOJIHOE He3HAHUEe U HENOHUMAHUe U3yiaemoco yqeﬁﬂozo Mmamepuana uiu He cmoe omeemums HU Ha 00uH u3
HOCMABIEHHbIX 80NPOCOB NO U3YUACMOMY Mamepuay.

Ouenka nucoMennvix padom yuauguxcsa

Omuemxka «5» cmasumes, ecau:
L4 paﬁama 6bINOJIHeHA NOJHOCMbIO,

L] 8 I02UUECKUX PACCYHCOCHUAX U 0OOCHOBAHUU peLeHUs Hem NPOOenos U OuUOOK, 8 peueHUuU Hem MameMamuyeckux OuuboK (603mMoxicHa 00HA
HemOYHOCb, ONUCKA, He ABTAIOWAACS Ce0CMBUEeM He3HAHUSA WU HENOHUMAHUS Y4eOHO20 MAMepUand,).

Omumemxka «4» cmasumes, ecau:

®  paboma 8bINOIHEHA NOIHOCHIBIO, HO 0OOCHOBAHUSA WIAC08 PeeHUs. HeOOCMAMOUHbL (eCiu YMeHUe 000CHOBbI8ANb PACCYIHCOCHUS He ABIAIOCH
CneyuanbHbiM 00beKMOM NPOBEPKUL);

L] donywena 00Ha owmudKa unu 08a-mpu Heoouema 8 8bIKIAOKAX, PUCYHKAX, YePmedHcax uiu epapuxax (ecau smu uovl pabomsl He AGIANUCH
CneyuanbHbiM 00beKMOM NPOBEPKL).

Ommemxka «3» cmasumcesi, ecau:

L] donywenvl bonee 0OHOU OWUOKU uru 60nee 08YX-mpex HedOUemos 6 8bIKIAOKAX, YePMeHCax Ul epaghukax, Ho y4awuics enadeem
0053aMeNbHBIMU YMEHUSMU NO NPOBEPAEMOLl meme.

Ommemxka «2» cmasumcsi, ecau:

L] Jdonywenvl cyujecmseennvle owmudKU, NoKA3asuwue, Ymo y4awuics He eiadeem 0053ameabHbIMU YMeHUAMU N0 OAHHOU meme 8 NOAHOU MepC.

Ommemka «1» cmagumces, eciu:

®  paboma NOKA3aNa NOIHOE OMCYMCMBUE Y YHawe2ocs 0DsA3amenbHblX SHAHUL U YMEHULl N0 NPOSEPAeMOll meMe U SHAYUMETbHAS YACHb
PabOMbl 6LINOAHEHA HE CAMOCIOSAMENbHO
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