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VYyeonoro mnana MbBOY «Tarapcko — Tonkumickas COLLy;

[Tonoxxenus o padoueii mporpamme MBOVY «Tarapcko — Tonkumickas COLL;

ook w

C6opuuk paboumx mporpamm. Anrebpa 7 — 9 kimaccel. (coct. T.A. BypmuctpoBa - M.: «IIpocseienue», 2018)
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Mungiok, K. 1. Hemkona, C. b. CyBoposa]; mox pen. C. A. Temskosckoro. — 20 — e u3a. — M.: [Ipocsemenne, 2017.
2. Aunrebpa 8 xnacc: yued.1is obmeodpasosat. yupexaenuit /[FO. H. Makapsrues, H. I'. Munatok, K. M. Hemkos, C.b. CyBoposa]; nox pex. C. A.
TensxkoBckoro. — 6 — e u3n.- M.: [Ipoceemenue, 2018
3. Aunrebpa 9 knacc: yue6.1s obmieoopasosar. yupexaenuit / [FO. H. Makapsiues, H. I'. Munmiok, K. . Hemkosa, C. b. CyBoposa]; mox pexn. C. A.
Tenskosckoro. — 11 — e uzn. — M.: Ilpocsenienue, 2019



PabGoune mporpamMmbl OCHOBHOTO 00IIEro 0O0pa3oBaHUs IO airedpe cocTaBieHbl HA OCHOBe DyHIaMEHTaIBLHOTO spa CoAepKaHUsl OOIIeTo
oOpazoBanusi u TpeboBaHuli K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0011e00pa3oBaTesbHOIl MporpaMMbl OCHOBHOIO 001Iero o0Opa3oBaHus,
npeJicTaBiIeHHbIX B DeiepalibHOM TOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe 00I1Iero oopa3oBanus. B HUX Takke yUHUTHIBAIOTCS OCHOBHBIC HIEU
u nosoxkenust IlporpaMmel pa3BuTHs 1 GOPMHUPOBAHUS YHUBEPCATHHBIX YUECOHBIX ASUCTBHUH JUIsI OCHOBHOT'O OOIIEro 00pa3oBaHMs.

Co3HaTenbHOE OBJIAJCHUE YYAITUMHCS CUCTEMON anreOpanyecKux 3HAHWKA U YMEHHUH HEOOXOIMMO B IMOBCEIHEBHOW YKU3HU JJISI U3YUYEHUS CMEXKHBIX
JTMCLUIUIAH ¥ TPOAOJDKEHHS 00pa3oBaHusl.

[TpakTHyeckas 3HAYMMOCTD HIKOJIBHOTO Kypca anreOpsl 00YCIOBIEHA TEM, U4TO €€ 0OBEKTOM SBISIOTCS KOJIMYECTBEHHBIEC OTHOIICHUS ICHCTBUTEIHHOTO
Mupa. Maremaruyeckasi MOArOTOBKa HEOOXOoIMMa JIsl MOHUMAHUs MIPUHIIUIIOB YCTPONCTBA U HCMOJIb30BAHUS COBPEMEHHON TEXHUKH, BOCIPHUSATHUS
HAyYHBIX U TEXHUYECKUX TOHATUN U uaeil. MareMaTuka sBIsSeTCs SA3bIKOM HAayKU U TeXHUKH. C e€ TOMOIIbIO MOJICTUPYIOTCS U U3YyYalOTCS SBJICHUS U
MIPOLIECCHI, TPOUCXOISIINE B IPUPOJIE.

Anre0pa sBIS€TCd OAHMM M3 OMOPHBIX MPEAMETOB OCHOBHOHM MIKOJBI: OHA oOecredynBaeT M3y4yeHHE APYTuX NUCUUIUIMH. B mepByro ouepenb3To
OTHOCHUTCS K IPEAMETaM €CTECTBEHHO-HAyYHOTO ITUKJIA, B YACTHOCTH K (hm3nke. Pa3BUTHE TOTHYECKOT0 MBIIUICHUS yYaluXcs MpH 00yd4eHuu anreope
CIIOCOOCTBYET YCBOGHHIO IMPEIMETOB T'yMaHUTapHOTO IHKIA. [IpakTHuecKue yMEHHWs M HaBBIKH aIreOpandecKoro xapakrepa HEOOXOTUMBI IS
TPYZA0BOH U Npo(eCCUOHATBHON MOATOTOBKU HIKOJBbHUKOB.

Pa3BuTHe y ywamuxcsi NpaBUIBHBIX HPEJCTABICHUN O CYIIHOCTH U MPOUCXOXKACHUM anredpandyeckux aOCTpaKIMii, COOTHOILIEHUH pe- ajJbHOro U
UCaTbHOI0, XapaKTepe OTPaKEHHUs MaTeMaTH4ecKOW HAyKOH SIBJIEHMH M IPOLIECCOB PeabHOI0 MHUpa, MecTe anreOpbl B CHUCTEME HayK U pOJH
MaTeMaTHYeCKOr0 MO/IEIMPOBAHUS B HAYYHOM ITO3HAHUM U B TIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS yHallIUXCsl U Ka4eCTB
MBILIEHUS], HEOOXOAUMBIX JUISl aJjalTallii B COBPEMEHHOM MH(OPMAIlMOHHOM OOIECTBE.

Tpebys OT ydamuxcst YMCTBEHHBIX M BOJIEBBIX YCHIJIHM, KOHIIEHTpAIlMM BHUMAaHUS, aKTUBHOCTH Pa3BUTOrO BOOOpa)KeHHs, anredpa pa3BHUBaeT
HPABCTBEHHbIE YEPTHl JIMYHOCTH (HACTOMYMBOCTB, LIEJIEYCTPEMIEHHOCTb, TBOPYECKYIO aKTUBHOCTb, CaMOCTOSITEIbBHOCTb, OTBETCTBEHHOCTb,
Tpya0oJo0ue, TUCUUIUIMHY U KPUTUYHOCTh MBIIUIEHHS) U YMEHHE apIyMEHTHPOBAHHO OTCTaWBaTh CBOM B3IJIS/IBI UM YO€XK/IEHHUS, a TaK)Ke CIIOCOOHOCTh
MIPUHUMATh CAMOCTOSITEIIbHbBIE PEIICHHUS.

N3ydenue anredpbl, PyHKIMI, BEPOSITHOCTH M CTAaTUCTHKHU CYIIECTBEHHO PACIIUPSET KPYro3op ydalluxcs, 3HAKOMS UX C MHIYKIHUEH U JenyKuueH,
00001IeHNeM M KOHKpETH3allMel, aHaIW30M U CHUHTE30M, Kiaccudukamued M cucremaTusanueil, abcTparupoBaHHEM, aHAJIOTHEW. AKTHBHOE
MCIOJIb30BAHUE 3a/1a4 Ha BCEX dTanax yueOHOro mpoliecca pa3BuBaeT TBOPUECKHE CIIOCOOHOCTH IIKOJIbHUKOB.

N3zyuenue anredpsl 1o3BoJseT (POPMUPOBATH YMEHHUSI U HABBIKM YMCTBEHHOT'O TPYy/a — IUIAHUPOBaHHUE CBOEH paOOThI, MOMCK PAllMOHANIBHBIX MyTel eé
BBITIOJTHEHUS, KPUTHUECKYIO OLIEHKY pe3yibTaToB. B mpoiecce u3yueHus: anreOpbl MIKOJIbBHUKU JIOJDKHBI HAYYUTHCS M3JaraTh CBOU MBICIH SCHO U
MCYEpIBIBAIOIIIE, JJAKOHUYHO U €MKO, TPUOOPECTH HABBIKM YETKOT0, aKKYpPaTHOTO M TPAMOTHOTO BBIIIOJHEHUSI MaTEMaTUYECKUX 3aIUCeH.

Baxneiimeld 3amaveil IMIKOJBHOTO Kypca anreOpbl SIBISETCS Pa3BUTHE JIOTUYECKOTO MBINUICHHUS ydammxcs. Camu OOBEKThl MaTeMaTHYeCKHX
YMO3aKJIFOUCHHUH U TIPUHSATHIC B aNre0pe mpaBmiia BX KOHCTPYHUPOBAHUS CITOCOOCTBYIOT ()OPMHPOBAHUIO YMEHUN OOOCHOBHIBATDH U



AOKa3bIBATh CYXKJACHUSA, IPUBOAUTDH 4ETKHE OIMPEACICHUS, pa3BUBAIOT JIOTHYCCKYIO MHTYUI IO, KPATKO U HAIJTIAAHO PACKPBIBAIOT MCXaHU3M JIOTHUYCCKUX
HOCTpOCHI/Iﬁ M y4daT UX IMPUMCHCHUIO. Tem cambIM aﬂre6pa 3aHUMACT OJIHO U3 BCAYILIUX MCCT B (1)OpMI/IpOBaHI/II/I HAay4YHO- TCOPETHUYCCKOI'O MBIIIJICHUA
IIKOJBbHUKOB. PaCKprBaH BHYTPCHHIOIO TapMOHUIO MAaTEMATHUKH, (bOpMI/Ip}Iﬂ IMOHUMAaHHEC KPaCOTHhI M U3AICCTBA MATEMATHUYCCKUX paCCY}I(,Z[eHHfl, anre6pa
BHOCHUT 3HAYUTEIbHBIN BKJIAJ B 3CTETUUYECKOE BOCITUTaHHE ydamuxcs.

OBIIASA XAPAKTEPUCTHUKA KYPCA

B kxypce aireOpsl MOXXHO BBIACIUTH CIICIYIONIME OCHOBHBIC COJEpKATENIbHBbIC JUHUU: apudmeTuka; anredopa; (GyHKIHH, BEPOSITHOCTh U
cratuctuka. Hapsay ¢ 3TUM B coliep>KaHUE BKJIKOYEHBI JBa JOMOJHUTEIBHBIX METOJOJOTMYECKHUX pa3zelia: JIOTMKAa M MHOXECTBA; MaTEeMaTUKAaB
HMCTOPUYECKOM DPa3BUTHH, YTO CBA3aHO C peajd3aluei 1eseid oOUEMHTE/UIEKTYaIbHOTO0 U OOIIEKYJIBTYPHOTO pa3BuTus yuammuxcs. ConepikaHue
Ka)KJIOTO M3 9TUX Pa3JIeJIOB Pa3BOPAYMBALTCS B COACPIKATEIHLHO-METOUYECKYIO JIMHUIO, IPOHU3BIBAIOIIYIO BCE OCHOBHBIE COIepKaTeNbHbIe TMHUU. [1pu
ATOM MepBast TUHUA — «JIOTHKa 1 MHOKECTBa» — CIIY>KHUT LI€JTH OBJIAJICHUS YIAIIUMUCS HEKOTOPBIMH 3JIEMEHTAMU YHUBEPCAIIBHOIO MaTEMaTUYECKOTO
sI3bIKa, BTOpast — «MareMaTuka B ICTOPUIECKOM Pa3BUTHN» — CIIOCOOCTBYET CO3/IaHUIO OOIIEKYIBTYPHOT'O, TYMaHUTAPHOTO (POHA U3yUEHUs Kypca.
Copep:xanue JTUHUN «ApuMeTHKa» CIYKUT 0a30i /Ui AambHEHIIero 3yUyeHusl YIalluMUCs MaTeMaTHKHU, CIIOCOOCTBYET Pa3BUTHUIO UX JIOTUYECKOTO
MBIIUICHHS], (OPMHUPOBAHUIO YMEHHUS TOJIb30BATHCSA AITOPUTMAMH, a TAK)Ke MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB,HEOOXOAUMBIX B MOBCEIHEBHOMN
KU3HHU. Pa3BuUTHE TOHATHS O YKCIIEe B OCHOBHOM IIIKOJIE CBSI3aHO C PallMOHAJIBHBIMU M WPPAMOHATBLHBIMU YUCIaMH, (OPMUPOBAHUEM MEPBUYHBIX
MPEJCTABICHUN O AEHCTBUTEIHLHOM YHUCIIE.

Coneprxanne THHUN «Anredpay crocoOCTBYET (POPMUPOBAHUIO Y YUAIITUXCSI MATEMAaTUUECKOTO arlrapaTa JijIsl perieHus 3a1a4 U3 pa3aesioB MaTeMaTHKH,
CMEXHBIX MPEAMETOB U OKPYXKAIOIIEH peaTbHOCTH. S3bIK anreOpbl MoUEPKUBACT 3HAYCHUE MATEMATHUKH KaK S3bIKA JJIsI TOCTPOEHUS MAaTEMaTHUYECKUX
MO/IeJIeN MPOIIECCOB U SIBJIEHUMN PeaIbHOr0 MHpA.

Pa3BuTHe adropuTMHUYECKOTO MBIIIIEHUS, HEOOXOAUMOT0, B YaCTHOCTH, JJII OCBOEHUSI Kypca MH()OPMATHUKH, U OBJIaJICHHE HABBIKAMHU JIEyKTHBHBIX
pacCcy X JICHUI TakXkKe sIBISIOTCA 3amadaMy u3ydeHus anreOpsl. [IpeoOpa3zoBaHue CHUMBOJBHBIX (POPM BHOCHUT CHElU(UYECKHI BKJIAI B pa3BUTHE
BOOOpaXEHUs YJalIuXCs, UX CIIOCOOHOCTEH K MaTeMaTHUYeCKOMY TBOPUYECTBY. B OCHOBHOM ImIKOJIe MaTepuai TPYHIUPYETCS BOKPYT PallMOHATBHBIX
BBIPa)KCHU.

Conepsxanne pasnena «DyHKIUM HAIEICHO Ha MOJYYSHHUE MKOJIbHUKAMU KOHKPETHBIX 3HAaHUH 0 (DYHKIINHU KaK BaXKHEHUIIIEH MaTeMaTHUYeCKOU MOICITH
JUTSI OTIICAHUST U KICCIIEIOBAHUS Pa3HOOOPA3HBIX MPOIECCOB. M3ydueHne 3Toro Marepuana CrocoOCTBYET Pa3BUTHIO Y yUATUXCSl YMEHUS HCTIOIb30BaTh
pa3IUYHbIC S3bIKM MAaTEeMATHUKH (CIIOBECHBINA, CHMBOIMYECKUN, TpaduecKkuii), BHOCUT BKJIAJ B ((OPMUPOBAHUE MPEACTABICHUN O POJIM MAaTEMATUKH B
Pa3BUTUU LUBUIU3ALMNH U KYJIbTYPHI.

Paznen «BeposSTHOCTh M CTAaTUCTHKa» — O00S3aTENbHBI KOMIIOHEHT MIKOJBLHOTO OOpa30BaHMsl, YCHWIMBAIOIIUNA €r0 MPUKIATHOE U MPAKTUIECKOE
3HaueHUE. ITOT MaTepuaa HeOOXOUM, MPEXKIE BCEro, At GopMHUpOBaHUS Y yHaIUXCsl PYHKIIMOHATHHONW TPAMOTHOCTH — YMEHHSI BOCIIPUHUMATH U
KPUTUYECKH aHAIM3UPOBATh MHGOPMAIIMIO, TIPEICTABICHHYIO B Pa3IMUHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIN



XapakTep MHOTUX pealbHBIX 3aBUCHMOCTEH, MPOU3BOAUTH IMPOCTEHIINE BEPOSTHOCTHBIE pacuérhl. V3yueHne OCHOB KOMOWHATOPUKU IO3BOJUT
yualiemMycs OCYIIeCTBIIATh PACCMOTPEHHUE CIIydaeB, nepeGop 1 MOACUET Yncia BApUAHTOB, B TOM YHCIIE B MPOCTEUIINX MPUKIAIHBIX 3aa4ax.

[Ipu u3yyeHU CTATUCTUKU U BEPOSATHOCTH OOOTAIIAIOTCS MPEACTABICHUS O COBPEMEHHON KapTHHE MHpa U METOAaX €ro uccienoBaHus, GopMupyercs
MMOHMMAHHE POJIM CTATUCTHKHU KaK NCTOYHUKA COIMATBLHO 3HAYMMOUW MH(DOPMALINY U 3aKIIAABIBAIOTCS OCHOBBI BEPOSTHOCTHOTOMBITILIICHUS.

MECTO IIPEJIMETA B YYEBHOM IIVIAHE

CornacHO yueOHOMY IUIaHY Ha M3y4eHHe anreOpsl B 7 — 8 kiaccax OTBOAMTCS 3 4aca B HEZIENMIO, U3 pacdera 35 yuyeOHBIX Heselb; B 9 Kilacce OTBOJUTCS
3 "yaca B HeJIeIto, 13 pacueTta 34 yueOHBIX HeJllelb.

Knacc KonmuecTBo 9acoB B 1ot KonmuecTBo yueOHBIX 4acOB B HEAECIIO
7 105 3
8 105 3
9 102 3
NTOT'O 312

TPEBOBAHUS K PE3YJIBTATAM OBYUEHUSI U OCBOEHHUIO COAEP) KAHUSI KYPCA
[IporpamMma obGecrieunBaeT TOCTHKEHUE CIEAYIONINX Pe3yIbTaTOB OCBOEHHUSI 00pa30BaTebHOM MPOrpaMMbl OCHOBHOTO 00IIIETro 00pa30BaHUsI:
JInuHoCTHBIE:

1. chopmupoBaHHOCTH OTBETCTBEHHOTO OTHOLIEHHMS K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTHM OOy4aromuxcs K CaMOpa3BUTHIO U
caM000pa30BaHHIO HA OCHOBE MOTHBALIMU K OOYYEHUIO U MO3HAHUIO, BEIOOPY JasibHEero oopa3oBaHus Ha 0a3e OpUEHTUPOBKH B MHUpE
npodeccuii u npodhecCuOHATBHBIX IPEANOYTEHNH, 0CO3HAHHOMY MOCTPOEHUIO HHIUBUAYAIBHON 00pa30BaTebHOM TPAEKTOPUH € YUETOM
YCTOMYMBBIX TTO3HABATENIbHBIX HHTEPECOB;

2. c(hOpMHUPOBAHHOCTH IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH W OOIIECTBEHHON
MIPaKTUKU;

3. cOopMHPOBAHHOCTH KOMMYHHKATUBHON KOMITETEHTHOCTH B OOIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMU, CTAPLIMMU U MIIQAIIUMHU, B



00pa3zoBaTeNbHON, OOIIIECTBEHHO TOJIE3HOH, YUeOHO-HCCIEeI0BATENbCKOM, TBOPUECKOM U IPYTUX BUIAX JESTEIbHOCTH;

3. YMEHHE SCHO, TOYHO, IPAMOTHO HM3JlaraTh CBOM MBICIM B YCTHOW M MHCbMEHHOH peyH, MOHMMAaTh CMBICI MOCTaBJICHHOM 3ajauu,
BBICTPAnBAaTh apryMEHTALMI0, TPUBOIUTH PUMEPHI U KOHTPIPUMEPHL;

4. mpeacTaBiIeHHE O MaTeMaTHYEeCKOW HayKe Kak cepe ueIoBeuecKOi AesTeNbHOCTH, 00 3Tanax e pa3BUTHs, O €€ 3HAUMMOCTU IS
Pa3BUTHUS TUBUIIH3AIIH;

5. KPUTHUYHOCTH MBIIIICHUS, YMEHUE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTINYATh THITIOTE3Y OT (DaKTa;

6. KpeaTMBHOCTH MBINUICHUS, MHUIIMATHBA, HAXOAYNBOCTh, AKTUBHOCTH IPHU PEIICHUH AITeOpanvecKuX 3a1ad;

7. yMeHHE KOHTPOJIUPOBATH MPOLIECC U PE3yNIbTaT y4eOHON MaTeMaTUYECKOU e TEIbHOCTH;

8. CImocOOGHOCTH K SMOIMOHATIBLHOMY BOCIIPHSTHIO MATEMAaTHIECKUX OOBEKTOB, 3a1a4, PEIICHHA, PACCYyKICHUH.

MeTtanpeaMeTHBbIE:

1. yMeHue caMOCTOSTENbHO IJIAHUPOBATh AIbTEPHATHBHBIC MYTH JIOCTHKEHUS LeJei, 0CO3HAHHO BBIOMpPATh Haubonee A(P(PEeKTUBHBIE CIOCOOBI
pelieHrs yueOHbIX U MO3HABATEIbHBIX 33/1a4;

2. yMEHHE OCYIIECTBIATh KOHTPOJIb MO Pe3ylbTaTy M MO CHocoOy JEHCTBHS Ha YpOBHE HPOM3BOJHLHOTO BHUMAHUS W BHOCHTH HEOOXOMMEBIC
KOPPEKTUBBI;

3. yMEHHE aJeKBaTHO OLIEHWBATh MPABHJIBHOCTH MM OIIMOOYHOCTH BHITIONHEHHs Y4eOHOU 3a7auu, €€ 0ObeKTHUBHYIO TPYIHOCTh U COOCTBEHHBIE
BO3MOKHOCTH €€ pellIeHus;

4. oco3HaHHOE BJaJIeHUE JIOTUYECKUMHU ACUCTBUSIMH ONpPEIEICHUs MOHSATHI, 0000IIeHNs, YCTAaHOBIECHUS aHAIOTUH, KiIacCU(HUKAIIM Ha OCHOBE
CaMOCTOSITENTLHOTO BEIOOpA OCHOBAHUH U KPUTEPHUEB, YCTAHOBJICHHUS POJIOBHIOBBIX CBSI3EH;

5. yMeHHe yCTaHaBIMBATh MPUYNHHO-CIICICTBEHHBIE CBSI3M; CTPOUTH JIOTHYECKOE PACCyKIEHUE, YMO3aKIIOUeHNEe (MHIYKTUBHOE, AeTyKTUBHOE H T10
aHAJIOTHHN) U BBIBOJBI;

6. yMmeHHWe co3/laBaTh, NMPHUMEHSITh W TPEOOPA3OBBIBATH 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA, MOAETH W CXEMBl ISl pElIeHHs Yy4eOHBIX W
MO3HABATENNBHBIX 33/1a4,

7. yMeHHEe OPTaHU30BBIBATH YIEOHOE COTPYTHUYECTBO U COBMECTHYIO JESATENLHOCTh C YIUTEIEM U CBEPCTHUKAMU: ONPEIENSITh IIeNId, paclpeielcHIe
GyHKIUH 1 posiel y4acTHUKOB, B3aUMOJICHCTBUE U 00IIHE CITIOCOOBI pa0OTHI; yMEHHUE paboTaTh B TPYIIE: HAXOUTh O0IIee pelieHUe U pa3peliaTh
KOH(IUKTHI HA OCHOBE COTJIACOBAHUs MO3UIIMKA U y4€Ta MHTEPECOB; CAyIIaTh MapTHEPA; GOPMyIUPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE
MHEHHUE;

8. cdopMupoBaHHOCTH yU4eOHOM M OOIIETIOIB30BATEIHCKON KOMITIETEHTHOCTH B 00JIACTH MCITOJIH30BaHNS HHPOPMAIIMOHHO- KOMMYHUKAIIHOHHBIX
texHosoruit (MKT-koMIeTeHTHOCTH);

9. mepBoHavalibHbIE IPEACTaBICHUS 00 UAEIX U O METOJaX MaTeMaTUKHU Kak 00 YHHBEpCaJIbHOM SI3bIKE€ HAYKU M TEXHHUKH, O CPEJICTBE



MOZICJIIMPOBAHUS BJIICHUM U IIPOLIECCOB;

10.
11.

12.

13.
14.
15.
16.
17.

YMEHHE BHUJIETh MATEMAaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHON CUTYallMU B IPYTUX JUCIUILIMHAX, B OKPYKAIOIIEH KU3HHU;

YMEHHE HaXOJUTh B PA3JIIMYHBIX UCTOUHHUKAX MHPOPMAIINIO, HEOOXOIUMYIO JUIsl PEIICHUs MAaTeMAaTUYECKUX MPoOJieM, U IPEICTaBIATh
e€ B IOHATHOU (hopMe; MPUHUMATD PEIICHUE B YCIOBUSIX HEMOIHON U U30BITOYHOM, TOYHOM U BEPOATHOCTHON MH(OPMAIINH;

YMEHHME IIOHMMAaTh U HCIOJb30BaTh MaTEMAaTUYECKUE CPEICTBA HAIJISAHOCTH (PUCYHKH, YEPTEKU, CXEMBbl U JIp.) Ul WIUIIOCTpALUH,
HWHTEpIpETaI, apTyMEHTAINH;

YMEHHE BBIIBUTaTh TMIIOTE3bI IIPU PEIICHUN YYEOHBIX 3a/1a4 U TOHUMATh HEOOXOJUMOCTh UX MTPOBEPKU;

YMEHHE IPUMCHSTh HHyKTUBHBIC U JICAYKTUBHBIE CIIOCOOBI PACCYXICHUN, BUICTh Pa3JIMYHbBIC CTPATEIHH PEIICHUS 33/1aY;

MMOHUMAaHHUE CYIIHOCTH aITOPUTMUYECKUX MPEINMCAHUN U YMEHHUE IEMCTBOBATh B COOTBETCTBUU C MPEJI0KEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITEIIbHO CTAaBUTh IIEJIH, BRIOMPATh U CO3/IaBaTh aITOPUTMBI [T PEHICHUs y4eOHBIX MaTEeMaTUYECKUX PoOIeM;

YMEHHE [IJIaHUPOBATh U OCYIIECTBIIATh ACSITEIbHOCTD, HAIIPABJIECHHYIO HA PELICHHE 3a]1a4 UCCIIEI0BATEILCKOIO XapakTepa.

[penmerHsle:

yMeHue paboTaTh C MaTEMaTHYECKUM TEKCTOM (CTPYKTYpHPOBaHUE, U3BJIUEHHE HEOOXOJMMOI HH(OpMAIMK), TOYHO U TPAMOTHO
BBIP)KaTh CBOU MBICIIM B YCTHOM U MUCbMEHHOW peuu, MPUMEHss MaTeMaTHUECKY0 TEPMUHOJIOTHIO U CUMBOJIMKY, HCIIOJIb30BaTh PA3INYHbIE
SI3BIKM MAaTEMAaTUKHU (CIIOBECHBINA, CUMBOJIMYECKUH, rpapuuecKkuii), 000CHOBBIBATh CYK/IE€HUS, TPOBOAUTDH KJIaCCU(UKALINIO, TOKA3bIBATh
MaTeMaTHYeCKHUEe YTBEPKIACHHUS;

BJIaJieHHE 0a30BBIM MOHATHIHBIM alnapaToOM: UMETh MIPE/ICTABICHHUE O YUCIIE, BJIaJICHUE CUMBOJIBHBIM SI3bIKOM alreOpbl, 3HaHUE
AJIEMEHTApHBIX (QYHKIIMOHAJIBHBIX 3aBUCUMOCTEH, (hOpMUpPOBaHHE NPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHPE U O
pa3NUYHbIX crioco0ax UX M3ydeHusi, 00 0COOEHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCSIIIUX BEPOSTHOCTHBIN XapakTep;

YMEHHE BBIMOJIHATH airedpandyeckue npeoOpazoBaHus pallOHAIBHBIX BBIPAXEHUH, IPUMEHSITh UX JJISl PELICHUS] y4eOHbIX
MaATEMATHYCCKUX 3a/la4 U 3a/1a4, BOSHHKAIOIIINX B CMEXHBIX y‘IC6HBIX HpC}IMeTaX;
YMEHHE TMOJIb30BAThC MAaTEMATHUYECKUMHU (DOPMYITAMH U CAMOCTOSITENIEHO COCTABIATH (DOPMYITBI 3aBUCUMOCTEHN MEXKIy BeTMYMHAMU HA OCHOBE
0000IIIEHNS YaCTHBIX CITy4aeB U IKCIEPUMEHTA;
YMEHUE pelliaTh JUHEHUHbIE U KBAJIpaTHbIE YPaBHEHUSI U HEPABEHCTBA, a TAK)KE MPUBOJIUMBIE K HUM YPAaBHEHUs, HEPABEHCTBA, CUCTEMBI;
MIPUMEHSITH rpaduuecKkre MpeCTaBICHUS U PEIICHUS U UCCIIEIOBAaHUS YPaBHEHUI, HEPABEHCTB, CUCTEM; IPUMEHSTH MMOJTYYCHHBIE YMEHUS
JJIA peHIeHI/ISI 3a1a4 U3 MaTeMaTHuKU, CMCKHBIX HpC}IMeTOB, HpaKTI/IKI/I;
OBJIQJICHUE CUCTEMON (DYHKITMOHAIBHBIX MOHATHH, (DYHKIIMOHATIBHBIM SI3BIKOM U CUMBOJIMKOM, YMEHUE CTPOUTD Ipapuku (PyHKITHH, OTTHCHIBATH
WX CBOMCTBA, UCIOJIb30BaTh ()YHKIIMOHATLHO-TpadUUECKHUE MPECTABICHUS ISl OTTUCAHMS M aHAJIM3a MAaTEMAaTHYECKUX 3a71a4 U PEaTbHBIX
3aBHCHUMOCTEH;
OBJIQJICHHE OCHOBHBIMH CIIOCOOAMU TPEJICTABICHHS M aHAJM3a CTATUCTUYECKHUX JAHHBIX; YMEHHUE PEIlaTh 3aJaud Ha HAXOXKIECHUE YaCTOThI U



BEPOSTHOCTH CITy4alHBIX COOBITHI;
8. yMeHHe NpUMEHSTh U3yYCHHbIE TIOHATHS, PE3YJIbTaThl U METOJIbl IIPU PEIIEHUH 3aJad U3 PA3JIMYHbIX pa3esioB Kypca, B TOM 4MCIe 3ajad, He
CBOZAIIUXCS K HEIIOCPEACTBEHHOMY IIPUMEHEHHIO U3BECTHBIX aJITOPUTMOB.

IINTIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS KYPCA AJITEBPBI B 7 - 9 KIIACCAX

BorinyckHuk Haydyurtes B 7 — 9 Kjaccax (111 UCTIOIB30BaHMS B TOBCEAHEBHOM KM3HU U 00€CTIeUeHUs BO3MOKHOCTH YCIICIIIHOTO MPOI0KCHHS
oOpa3oBaHus Ha 0a30BOM YPOBHE)

DJIeMEeHTbI TEOPHUH MHOKECTB 1 MATEMATHYECKOM JIOTUKH

OmnepupoBath Ha 6a30BOM YpOBHE {3/1€Ch U Jlajiee - Paclio3HaBaTh KOHKPETHBIE MPUMEPHI OOIINX MOHITHUN MO XapaKTePHBIMIIPU3HAKAM,
BBITIOJIHSTH JICUCTBUSI B COOTBETCTBUU

onpe/Ie]ICHUEM U IPOCTEUIITUMU CBOMCTBAMH MOHATHM, KOHKPETU3UPOBATh MPUMEPAMHU OOIIHME MOHATHS) TOHATUSIMH: MHOKECTBO, 3JIEMEHT MHOXKECTBA,
MOJAMHOKECTBO, TPUHAIJICKHOCTH; 33/1aBaTh MHOYKECTBA MEPEYUCICHUEM HX JIEMEHTOB; HAXOUTh NIEpeceueHne, 00beIMHEHNE, TIOJIMHOXKECTBO B
MPOCTEUIINX CUTYALMIX; ONIEPUPOBATh Ha 0A30BOM YPOBHE IMOHATHUSIMH: OIPEACIICHHE, aKCHOMa, TeOopeMa, J10Ka3aTeIbCTBO;

MIPUBOIUTH IPUMEPHI K KOHTPIIPUMEPHI JTsl TOATBEPIKICHUSI CBOMX BBICKA3bIBAHUIA.

NMOBCEIHEBHOM KM3HU U NIPH U3YYEHUU APYTUX NPEeIMETOB:

UCIOJIb30BaTh TpaduyecKoe MpeacTaBIeHNEe MHOXKECTB JIJIsl OMMCAHUS peaJbHBIX MPOIIECCOB U SBJICHUM, TPU PEIICHUH 33724 JPYTUX y4eOHBIX MPEIMETOB.
Yucaa

OmnepupoBath Ha 0230BOM YPOBHE MOHSATUSMU: HATYpaJbHOE YUCIIO, IIEJI0€ YUCTI0, OOBIKHOBEHHAs APOOb, AecsITUUHAs ApoOb, CMEIIaHHAAIPOOB,
paloHaIbHOE YHCII0, apU(PMETUUECKUIN KBaIpaTHBIN KOPEHB;

MCII0JIb30BaTh CBOMCTBA YUCEI U NIpaBuJja JIeUCTBUM MPU BBIOJHEHUN BHIYMCIICHUI;

MCIOJIL30BATh MPU3HAKH AeTUMOCTH Ha 2, 5, 3, 9, 10 mpu BBITIOJTHEHUH BEIYHCIICHUH 1 PEIICHUH HECITOKHBIX 33]1a9;BBITOJTHSTh

OKPYTJICHHE PAIlMOHATBHBIX YHCENI B COOTBETCTBUU C IMPABHIIAMU;

OLICHUBATh 3HAYEHUE KBAJAPATHOTO KOPHS U3 TIOJIOKUTEIIBHOIO 1IEJIOT0 YKCIIa; PacliO3HABATh

palroHaNbHbIE U UPPALMOHATBHBIE YUCIIA,

CpaBHUBATH YHUCIIA.

NMOBCEIHEBHOM KM3HU U PH U3YYEHUH JAPYTUX MPeIMETOB:

OLICHMBATh PE3YJIbTATHI BEIYMCICHUH ITPU PEIICHUH IPAKTUYECKUX 33/]a4; BBIMOJIHATh CPABHEHHE YHCEIl B PEAIbHBIX CUTYAIUAX;

COCTaBJISITh YMCIIOBBIC BRIPAKEHUS TIPU PEIICHUU MPAKTUISCKUX 33]a4 U 33724 U3 APYTruX Y4eOHBIX IPEIMETOB.



ToxnecTrBeHHbIe IPe0Opa3oBaHUA
BrInonHATe HeclioKHbBIE TpeoOpa3oBaHus AJIsl BEIYUCICHUS 3HAUEHUIN YHCIOBBIX BHIPAKEHUH, COJEpKAIIUX CTEIIEHU C HATYpaJlbHBIMIIOKAa3aTelIeM, CTETICHU C
LeJIBIM OTPHUIATENLHBIM [TOKA3aTeNeM;
BBITOJIHATH HECJIOXKHBIE IPe00pa30BaHus LIEIbIX BRIPAKEHH: PACKPBIBATH CKOOKH, TPUBOAUTH MOAOOHBIE ClIaraeMble;
UCTOJIB30BaTh (POPMYIIBI COKPAIICHHOTO YMHOXEHHS (KBaapaT CyMMBbI, KBaJIpaT pa3HOCTH, Pa3HOCTh KBAJAPATOB) IS YIPOIICHUSABBIYMCICHUN 3HAUCHUH
BBIPAKCHU;
BBITIOJTHATH HECJIOKHBIE TPe00pa3oBaHus APOOHO-TUHEIHBIX BEIPAKECHUI U BBIPAXKEHH ¢ KBaAPATHBIMU KOPHSIMHU.

MOBCEHEBHOM KM3HH M NPH U3YYeHHHU IPYTUX NPeAMETOB:

MOHMMATbh CMBICJI 3aMTUCH YHCIIA B CTAHIAPTHOM BHJIE;

OIepupOBaTh Ha 0A30BOM YPOBHE MOHATHUEM «CTaHAApTHAs 3aMUCh YUCIIAY.
YpaBHeHNSI 1 HEPABEHCTBA
OmnepupoBarh Ha 0a30BOM YPOBHE MOHSATHSMHU: PABEHCTBO, YHMCIOBOE PABEHCTBO, YpAaBHEHHUE, KOPEHb YPaBHEHUS, PEIICHUE YPAaBHEHUS,YHCIOBOE HEPABEHCTRO,
HEPaBEHCTBO, PEIICHNE HEPABEHCTBA,
MIPOBEPATH CIIPABENIMBOCTD YMCIOBBIX PABEHCTB i HEPABEHCTB;
pemarh JIMHEeHbIe HEPaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOSIIIUECS K TMHEWHBIM; PEIIaTh CUCTEMBI
HECJIOKHBIX TMHEHHBIX YPaBHEHUI, HEPABEHCTB;
MIPOBEPATH, SIBJISETCS JIM JAaHHOE YHCIIO PELICHUEM YpaBHEHUS (HEPaBEHCTBA); pelaTh
KBaJ[paTHbIE YPaBHEHUS MO (opMyIie KOpHEH KBaJpaTHOTO ypaBHEHMS; U300paXkaTh peLIeHUs
HEPaBEHCTB U UX CUCTEM Ha YMCIOBOM MPSIMOIi.
MOBCEAHEBHOM KM3HH M NPH U3yYeHUH APYTUX NPeAMeTOB:
COCTABJIATh M pelIaTh JIMHEHHbIE YpaBHEHHs IPH PELICHNH 33/1a4, BO3HUKAIOIIUX B APYTUX y4EOHBIX MpeaMeTax.
DOYyHKIUHT
HaxonnTs 3HaueHwe (QyHKIMA 110 33/IaHHOMY 3HAUYCHHUIO apryMEHTa;
HaXO/UTh 3HAYCHHE apryMEHTa 10 33JaHHOMY 3HAYE€HUI0 ()YHKIIUU B HECIIOKHBIX CUTYaIUsX;
OIIPEeIeNIATh MOJI0KEHNE TOUKH MO €€ KOOpAUHATaM, KOOPIMHATHI TOUKHU IO €€ MOJI0KEHHUIO Ha KOOPAMHATHON TIIOCKOCTH;
o rpaduKy HaXOIUTh 00JACTh OMpEACTICHUs, MHOXXECTBO 3HAUCHHUH, HYIH (YHKIHUH, TPOMEXYTKHA 3HAKOMOCTOSHCTBA, MPOMEKYTKH
BO3pacTaHMs U YObIBaHMS, HAUOOJIbIlIEE U HAUMEHbIIIEe 3HaYeHUs (PYHKLIUHU;CTPOUTD
rpaduk TUHEHHON (QYHKIUY;
MIPOBEPSITH, SBISICTCS JIU JAaHHBIA rpaduk rpadukom 3amaHnHON GyHKIIMK (JIMHEWHOW, KBaIPATUIHOM, 00paTHOM MPONOPIUOHATBFHOCTH );OTIPEACISITh TPUOTNKECHHBIC
3HA4YEeHUs1 KOOPIMHAT TOYKH IepecedeHus TpapuKoB (HyHKIIHIA;
OIepUpOBATH Ha Oa30BOM YpOBHE MOHATUSAMU: TOCIIEAOBATENFHOCTD, apu(pMeTHUECKask IPOTrpeccusi, FeOMETpUIEcKas Iporpeccusi; pearhb 3a1auu
Ha MPOTPECCHHU, B KOTOPBIX OTBET MOXKET OBITh MOTyYeH HEMOCPEICTBEHHBIM MOJICUETOM 0e3 mpuMeHeHUs (HopMyI.



MOBCEIHEBHOI KU3HU U MPU U3YyYEHUH IPYTUX MPEIMETOB:
UCIOJIb30BaTh IpaQUKu peasibHbIX MPOIIECCOB U 3aBUCHMOCTEH /JIsi ONMpPENEeNICHUs UX CBOMCTB (HauOOJbIINE U HAaUMEHbBIINE 3HAUYCHUS,TPOMEKYTKH
BO3pacTaHus U yObIBaHMsI, 00JACTH MOJIOKHUTEIBHBIX U OTPULIATEIbHBIX 3HAUEHUH U T.11.);
MCIOJIb30BaTh CBOMCTBA JIMHEHHON (PYHKIMU U ee TpadyuK MpH pEIICHUH 3aa4 U3 IPYTUX YIeOHBIX IPEAMETOB.
CrarucTUKa M TeOpHUs BEPOSITHOCTEH
Hmets npescTaBieHue 0 CTAaTHCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CITYYalHOTO COOBITHS, KOMOMHATOPHBIX 33/auax;pemaTh MPOCTEHIIIIEe
KOMOHMHATOPHBIE 32/1a4¥ METOIOM MPSIMOTO U OPTraHN30BaHHOTO mepedopa;
MIPEJICTaBIATh JaHHbBIE B BUE TaOIUII, AMarpaMm, rpaduKoB;
quTaThb I/IH(l)OpMaIII/HO, MNpeaACTAaBJIICHHYIO B BUJC Ta6J'II/ILIBI, JAuarpamMmal, rpaq)mca;onpeﬂeﬂﬂb OCHOBHBIC
CTaTHUCTUYECKUE XaPAKTEPUCTUKU YHCIOBBIX HAOOPOB; OIICHUBATH BEPOSITHOCTH COOBITHS B MPOCTEHIIINX
CIIy4asix;
MUMETh MPEACTABICHUE O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSX.
MOBCEIHEBHOI KU3HU U MPU U3YyYEeHUH APYTUX MPeIMETOB:
OLICHHUBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOAOM Iiepedopa; UMETh NMPEACTABICHUE O POJIM MIPAKTUYECKH JIOCTOBEPHBIX U MAIOBEPOSTHBIX COOBITHI;
CpaBHHMBAaTh OCHOBHBIE CTATUCTHUECKHUE XapaKTEPUCTUKH, TOTYyYSHHBIE B MPOIIECcCe PELISHUS MPUKIIAAHOHN 3a1auu, U3yUSHHS pealbHOTOSBICHUS;
OLICHUBATh BEPOSATHOCTH PEAIbHBIX COOBITHI U SBJICHHUM B HECIIOXKHBIX CUTYaIIHSX.
TekcToBbI€E 327241
Pemath HecOKHBIE CIOKETHBIE 331a4M Pa3HBIX TUIIOB HA BCe apu(MeTHYecKue NeHCTBUS;
CTPOUTH MOJCIIb YCIIOBUA 3aJa4n (B BHUJC Ta6J'II/IIII>I, CXEMbI, pUCYHKA UJIN ypaBHeHm[), B KOTOpOfI JaHbl 3HAYCHHUA ABYX U3 TPCXB3aUMOCBA3aHHBIX
BCJIMYHH, C OCJIBIO ITOMCKA PCUICHUA 3a1a4u,
OCYIIECTBIISITh CHOCOO MOWCKA pEIIeHUs 33Jaud, B KOTOPOM PACCYXKACHUE CTPOUTCS OT YCJIOBUS K TPeOOBaHUIO WM OT TPeOOBaHUS K
YCIIOBHIO;
COCTaBJIATh TUIAH PEIICHHUS 3a]]a4K;
BBIJICTISITH ATAIbl PEIICHUS 3aa4H;
WHTEPIPETUPOBATH BRIYUCIUTENBHBIE PE3YIIBTATHI B 33/1a4€, UCCIEA0BAThH MOJIYUCHHOE PEIIeHUe 3a1a9H;3HaTh
pasaudre CKOpOCTeH 00BEKTa B CTOSUCH BOJIE, IPOTHUB TCUSHUS U 110 TCUCHUIO PEKU;
peliaTh 3a1a41 Ha HaXOKICHUE YacTH YHCIIa U YKCTIa MO €ro YacTH;
pemarh 3a/a4il pa3HbIX THMOB (HAa paboTy, Ha MOKYIKH, HAa JB)KEHUE), CBSI3BIBAIOIIMX TPU BEIUYMHBI, BBIICISITH ITH BEIUYUHBI U
OTHOILICHHA MCKAY HUMU,
HAXOJUTh MPOLIEHT OT YKCJIa, YUCIIO M0 MPOIEHTY OT HET0, HAXOAUTh MPOLEHTHOE CHIDKEHNE WM TPOLEHTHOE MOBBIIICHUE BETMUNHBI;pelIaTh HECIOXKHbIE
JIOTUYECKHE 3a/1a9l METOJIOM PACCYKIACHHIA.
MOBCeIHEBHOI KU3HU U NMPHU U3YyYEeHUH APYTUX NPeIMeTOB:



BBIABUT'ATh TUIIOTEC3bI O BO3MOKHBIX ITPCACIIBbHBIX 3HAUYCHUAX NCKOMBIX B 3a1a4€ BCJIMYHNH (,Z[eHaTL HpI/IKI/II[Ky).

BbInyCKHUK MOJYYHT BO3MOKHOCTb HAYYUThCA B 7/ — 9 Ki1accax J1Jis1 o0ecrieyeHusi BO3MOKHOCTH YCHEIIHOT0 NMPOA0/LKEeHUsioOpa3oBaHusl Ha
0a30BOM M YIJy0JIEeHHOM YPOBHSIX JJIeMEHThI TEOPHMH MHOKECTB H MAaTEeMATHYECKOI JIOTUKHU
OnepupoBarts (371€Ch U Jaliee - 3HaTh ONpeAeNiCHUE MOHATHS, YMETh MOSICHATH €r0 CMBICI, YMETh UCIIOJIB30BaTh MOHATHE U €r0 CBOMCTBAINIPH NMPOBEICHUN
paccyX1eHHM, 10Ka3aTebCTB, pelleHnr 3ajay) IOHATHUAMU: OIPEIEICHHE, TEOPEMA, aKCHMOMa, MHOXECTBO,
XapaKTePUCTHKH MHOKECTBA, DJIEMEHT MHOXECTBA, IIyCTOE, KOHEUYHOE M OECKOHEYHOE MHOXECTBO, TOJIMHOKECTBO, IPHUHAICKHOCTD, BKIIIOUCHHUE,
PaBEHCTBO MHOXKECTB;
M300pakaTh MHOXKECTBA U OTHOIIIEHHWE MHOXECTB C TOMOIIbIO KPYroB Diinepa;
OTIpEIETATh MIPUHAICKHOCTD SJIEMEHTa MHOXKECTBY, 00bETUHEHHIO U ITEPECEUCHUI0 MHOKECTB;3a/]aBaTh
MHO>KECTBO C [TOMOLIbIO IEPEUNCIICHHUS JIEMEHTOB, CJIOBECHOT'O OIHUCAHUS;
OIIEpUPOBATh MOHATHSMH: BBICKA3bIBAHUE, UCTUHHOCTb M JIOKHOCTb BBICKA3bIBAHUSA, OTPULIAHWE BBICKA3bIBAaHUM, ONEpallMy Ha/BbICKAa3bIBAHUAMU: U, WM, HE,
YCIJIOBHBIE BbICKA3bIBaHUS (MMILIMKALIUN);
CTPOUTH BbICKa3bIBaHUSI, OTPULIAHUS BBICKA3bIBAHUIA.

NOBCeIHEBHOM KU3HU M NPU U3YyYeHUH JPYTUX NpeIMeTOB:
CTPOMTH LIETIOUYKH YMO3aKIOUEHUI Ha OCHOBE HCIIOJIb30BAHUS ITPABUII JIOTUKH; HCIIOIb30BaTh MHO)KECTBA, ONEpalud C MHOXECTBaMH, UX
rpaduyeckoe mpeCcTaBIeHHE JJIsl ONUCAHUS PealbHbBIX MPOIECCOB U SBICHUN.
Yucaa
OneprpoBarh MOHATUSAMHU: MHOKECTBO HATYPAJIBHBIX YHMCEN, MHOXECTBO LEJIBIX YHUCE], MHOXECTBO DPALMOHAIBHBIX YHUCEN, UPPALUOHAIBHOE YHUCIIO,
KBa/IpaTHBI KOPEHb, MHOYKECTBO JCHCTBUTENBHBIX YHCEI, TEOMETPUUECKasi HHTEPIPETalus HaTypalbHbIX, LEJIbIX, PALlMOHAJIbHBIX, 1EHCTBUTEIIbHBIX YUCEIT;
MIOHUMATh U OOBACHATH CMBICI O3UIIMOHHOM 3aITMCH HATYPaJIbHOIO YUCIIA;
BBITIOJTHATH BBIYUCIIEHUS, B TOM YHCJIE C UCIIOJIb30BAaHUEM ITPUEMOB PAIlMOHATbHBIX BBIYMCIICHUH; BBITOJIHATh
OKPYIJIEHUE PAllMOHAIBHBIX YHCEN C 33JaHHOM TOUHOCTHIO;
CPaBHUBATH pallMOHAIbHBIE U UPPALMOHAIILHBIE YHUCIA; IPEACTABIATh PALIMOHATIEHOE
YHCIIO B BUJIE IECATUYHOMN ApoOu
YIIOpsA0YMBATh YHCIIA, 3aIIUCAHHBIEC B BU/1€ OOBIKHOBEHHOH M JecATUUHOM qpoou;Haxoauts HOJ u
HOK uncen u ncnosip30Bath UX IPH PELLIEHUH 3a/1a4.
NMOBCEeHEBHOM KU3HU U NPHU U3YyYEeHUH APYTUX NPeIMEeTOB:
MIPUMEHSITH IPaBUiIa MPUOIMKEHHBIX BRIYUCICHUHN MPU PEIICHUH MPAKTUYECKUX 3314 U PEeIIEHUH 3a/1a4 APYTUX YUeOHBIX MPEAMETOB;BBITOIHATh
CpaBHEHHUE Pe3yJIbTaTOB BHIYMCICHUI MPU PEUICHUH MPAKTUYECKUX 33]]a4, B TOM YHCIIe TPUOIMKEHHBIX BEIUMCICHUN; COCTABIISATh U OLIEHUBAThH YHCIIOBbIE
BBIP)KEHUS MIPH PELICHUHN NMPAKTHUECKUX 33134 U 33/1a4 U3 APYrUX y4eOHBIX MPEIMETOB;



3aMHCHIBaTh U OKPYIJIATH YUCIIOBBIC 3HAUEHHUS PEAJBHBIX BEIMUUH C UCIIOJIb30BAaHUEM Pa3HbIX CUCTEM U3MEPEHUSI.
To:xknecTBeHHbIE MPE0OPA30BAHUS

OnepupoBatrh NOHATUAMU CTEIIEHU C HATYpaJIbHBIM [10Ka3aTeJIeM, CTEIIEHH C LEJIBIM OTPULIATEIbHBIM IIOKA3aTENIEM;

BBITNIOJHATH MPeoOpa3oBaHUs IENbIX BBIPAKEHUHN: ACHCTBUS C OJHOWIEHAMH (CIOKEHUE, BBIYUTAHHE, YMHOXKEHHE), ACHCTBHUS CMHOrOYIEHAMH (CIIOKEHUE,
BBIUUTAHUE, YMHOXKEHHUE);

BBINOJIHATH Pa3JI0KEHNE MHOTOYWICHOB HA MHOXHTEIH OJTHUM U3 CIIOCOOOB: BBIHECEHHE 38 CKOOKY, TPYNITUPOBKA, UCIOIB30BaHUE(HOPMYIT

COKPALIEHHOI'0 YMHOXEHMUS;

BBIIEJISITh KBAJPAT CyMMbI U Pa3HOCTH OJJHOWIECHOB; PACcKJIaJbIBaTh Ha

MHOKUTEJIHN KBaJAPAaTHBIA TPEXUJICH;

BBITIOJTHATH IPE0Opa30BaHus BBIPAKEHUH, COJIEPKAIINX CTENEHU C LENBIMU OTPUIIATENIbHBIMU MOKA3aTeNsIMHU, IEPEXOIUTh OT 3alUCH B BUJE CTEIICHU C LIETbIM
OTpHUIATENLHBIM [TOKa3aTeIeM K 3aIUCH B BHJIEe APoOU;

BBITIOJHATH MPeo0pa3oBaHus APOOHO-PAIIMOHATIBHBIX BBIPAXKEHUI: COKpalleHHe ApoOei, mpuBeAeHne anredOpandeckux IpoOeil k ollieMy 3HaMEeHaTelto,
CIIO)KEHHE, YMHOKEHHE, JielIeHne alredpandeckux apobeil, Bo3BeneHue anredpandeckoit 1poOu B HATypaIbHYIO U IENIYI0 OTPUIIATENIbHYIO CTETICHb;
BBITIOJHSATH MPE00pa30BaHUsl BBIPAKEHUH, COAECPKAIIUX KBAAPAaTHBIE KOPHU;

BBIIETISITh KBaJpaT CyMMbI WJIM Pa3HOCTH JIBY4JIEHA B BBIPAKEHUSX, COJAEPKAIIMX KBAJApaTHbIE KOPHU; BBINOIHATH

peoOpa3oBaHus BbIPAXKEHUH, COIEPIKALIUX MOTYIb.

MOBCEHEBHOI KU3HU U NPHU U3YyYeHUH APYTUX NPeIMeTOB:

BBITIOJIHATH IPE0OPa30BaHUS M JCHCTBHS C YUCIIaMU, 3alIMCAHHBIMY B CTAHJAPTHOM BU/IE;

BBINOJIHATH TPe0Opa3oBaHus anredpanyeckux BoIpaXXeHUH MPH peIIeHUH 3a1a4 APYTUX Y4eOHBIX IPEAMETOB.

YpaBHeHus1 U HepaBeHCTBA

OnepupoBaTh NOHATHUSMU: ypaBHEHHE, HEPAaBEHCTBO, KOPEHb YpaBHEHHS, PELICHHE HEPAaBEHCTBA, PAaBHOCHIIbHBIE ypaBHEHHUS, 00JACTh ONpEesICHUs
ypaBHEHHUsI (HEPABEHCTBA, CUCTEMbl YPAaBHEHUHN WJIM HEPABEHCTB);

pelaTh JMHEeWHbIE YPaBHEHHS U YPAaBHEHUS, CBOJIMMBIE K IMHEIHBIM C IIOMOIIBIO TOK/IECTBEHHBIX MpeoOpa3oBaHuil; pemaTh

KBaJ[paTHbIC YPAaBHEHUS U YPAaBHEHUS, CBOJMMBIE K KBaJPATHBIM C IIOMOIIbIO TOKECTBEHHBIX MTPe0Opa3oBaHui;

pemars ApoOHO-TMHENHHbIE YPaBHEHUS;

pelars IpocTene UppalioHaIbHbIE YPAaBHEHMS;

pemaTh ypaBHEHHsI CIOCOOOM pa3ioKeHUsI Ha MHOXKHUTEIH U 3aMEHbI IEPEMEHHOM; HCIOIb30BaTh METO]

MHTEPBAJIOB Ul PEIICHUS LENbIX U JPOOHO-pAIlMOHAIBHBIX

HEPaBEHCTB;

pelaTh JIMHEWHbIE YpaBHEHUS U HEPABEHCTBA C TapaMeTpaMu;peiiaTh

HECJIOKHBIE KBaJ[paTHbIE YPaBHEHUS C TAPaMETPOM;



pelaTh HECJI0KHbIE CUCTEMBI IMHEWHBIX YPABHEHUH C TapaMeTpaMM;pelaTh

HECJIO’)KHBIE YPAaBHEHHUS B LI€JIbIX YUCIIAX.

B noBceqHeBHOI JKM3HU M IPU U3Y4YEeHNH IPYTHX IPeAMETOB:

COCTABJIATh U pelllaTh JIUHEWHbIC U KBAJApAaTHbIC YPAaBHEHUs, YPAaBHEHMSI, K HUM CBOJSIUECS, CUCTEMBbI IMHEHHBIX YPaBHEHU, HEPAaBEHCTB IIPUPEIICHUH 3a/1a4
ApYruX y4eOHBIX PEAMETOB;

BBITOJIHATH OLEHKY MPaBAONOJ00US pe3yabTaTOB, MOJyYaeMbIX MPU PEUICHUU JIMHEHHBIX M KBAJAPATHBIX ypaBHEHHUH M CHUCTEM JIMHEHHBIXYpaBHEHUH U
HEPABEHCTB IIPU PEIICHNUH 33]a4 APYTUX yYEOHBIX IIPEIMETOB;

BBIOMPATh COOTBETCTBYIOIINE YpaBHEHHs, HEPABEHCTBA WJIM HUX CHUCTEMBI JUIS COCTABJICHUS MAaTEMaTHUECKOW MOJIENM 3aJaHHOW peabHONCUTYAIMH WIH
MPUKJIAAHON 3a1a4u;

YMETb MHTEPIPETUPOBAThH MOJYUYEHHBIM IPU PELICHUH YpaBHEHUs, HEPABEHCTBA MJIM CHUCTEMbI PE3yJIbTaT B KOHTEKCTE 3a/laHHOM peabHOMCHUTYaIlMU WU
NIPUKIIAJHOM 3a/1aun.

DyHKIUH

OnepupoBaTh NOHATUAMH: (DYHKIIMOHAJIbHAS 3aBUCUMOCTb, (PYHKIUS, rpaduK (yHKLIMHU, COCOOBI 3aJaHMs (PYHKIMH, apryMEHT M 3HadeHue (PyHKIUH,
00J1aCTh ONpeeNeHHsI U MHOXKECTBO 3HauUeHUH QyHKIMH, HYIH QYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIMH, YeTHOCTH/HEUETHOCTD
byHKIUY;

CTPOUTH rpa(uKy IMHEWHOM, KBaJApaTHIHOM (GyHKIMI, 0OPAaTHON NPOIOPIUOHATEHOCTH, (PYHKIIMU BUAA y=ax’+ N, y=a(x-m)2

Ha pUMepe KBaJpaTHIHON (DYHKIIUH, KCIIOIh30BaTh peoOdpa3zoBanus rpaduka Gpynkuun y=Ff(X) mis nocrpoenus rpadukor Gynkuuii y = af(kx

+b) +c;

COCTaBJIATh YPAaBHEHHs NPAMOM IO 3aJaHHBIM YCIIOBUSM: MPOXOASIIEH 4Yepe3 IB€ TOUKM C 3aJaHHBIMM KOOpAMHATAMH, IIPOXOJAILIEH Yepe3JaHHYIO
TOYKY M ITApaJUIEIbHON JaHHOW NMPSAMOMU;

UccienoBaTh (QYHKIUIO TI0 €€ TpaduKy;

HaXOJUTh MHOKECTBO 3HAYEHU, HYJIU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA, MOHOTOHHOCTHU KBaApaTUYHON (QYHKIIUMU;ONEPUPOBAThH

MOHATHUSIMU: NTOCIIEI0BATEIbLHOCTD, apU(PMeTHUECKasi MPOTPECcCHsi, FTEOMETPUUECKasi IPOTrPECCHs; peraTh 3a1auy Ha

apu(pMETHUYECKYIO U TEOMETPUUYECKYIO TPOTPECCHIO.

MOBCEeHEBHOM JKM3HHU M NIPH U3Y4YCHNH IPYTHX IPeAMETOB:

WUTIOCTPUPOBATH C MOMOIIBIO Fpaduka peanbHYI0 3aBUCUMOCTh HJIM IIPOIECC 110 UX XapaKTepUCTUKaM; UCIIOIb30BaTh CBOMCTBA U

rpaduk KBaipaTUUHOM (HYHKIIMH IPU PEILICHUH 3314 U3 APYTUX YU€OHBIX ITPEIMETOB.

TexkcroBbIe 3a1a4n

Pemrate npocThie 1 CI0XKHBIE 337]a4 Pa3HbIX THIIOB,  TAKXKE 33/1a4H TOBBIIICHHON TPYIHOCTH;

HCIOJIb30BaTh pa3Hble KPATKUE 3aIIUCH KaK MOJEIN TEKCTOB CIOXKHBIX 3aa4 JUI OCTPOECHHUS IOMCKOBOI CXEMBI U PELLICHUs 3a1a4;



pasnuyaTh MOJEIb TEKCTa U MOJENb PEUICHMs 3aJadd, KOHCTPYHPOBAaThb K OJHOM MOJEIU DPELICHUS HECIO0XXHOM 3aladd Pa3HBIEMOJEIH TEKCTa
3a/1a4H;

3HATh U IPUMEHATH 00a cr1oco6a MoucKa peleHus 3a1ad (0T TpeOOBaHUS K YCIOBHIO U OT YCIOBHS K TPEOOBAHMUIO );MOAEIMPOBATE PACCYHKACHUS

IIPU TIOUCKE PELICHHUS 33/1a4 ¢ TIOMOIIBIO Tpad-CXeMBbl;

BBIICIIATH 3TAllbl PEIICHUS 3aJa41 U COJAEPKaHUE Ka)KJIOT0 dTala;

YMETh BBIOMpATh ONTUMAIBHBIM METOJ PEUICHUs 33/Ja4l U OCO3HABaTh BBHIOOP METO/a, pacCMaTPHUBATH PA3IMYHBIE METOJbI, HAXOJUTbpPA3HbIC PEIICHUS
3aJ1a4M, €CJIM BO3MOXKHO;

aHAJIN3UPOBATh 3aTPYIHEHUS IIPU PELLIECHUH 3a/1a4;

BBITIOJIHATH pa3InyHble IpeoOpa3oBaHus NPEI0KEHHOH 3a7aul, KOHCTPYHPOBAaTh HOBBIE 3a/1a4M U3 IaHHOM, B TOM YuCiie 0OpaTHBbIE;

MHTEPIPETUPOBATh BBIYUCINUTENBHBIE PE3YJIBTATHI B 337a4€, UCCIEN0BATh NIOJYUYEHHOE PEIICHUE 3a1a4u;

aHAJIM3UPOBATh BCEBO3MOXHbBIC CUTYallMM B3aUMHOI'O PACIIONIOKEHUS JIBYX OOBEKTOB M M3MEHEHHE UX XapaKTEPUCTUK MPU COBMECTHOMBMKEHUH (CKOPOCTH,
BpeMsl, PaCCTOSHUE)

IIPU PELICHUH 3a/1a4 Ha JIBUKEHUE JIBYX OOBEKTOB KaK B OJIHOM, TaK U B IIPOTUBOIOJIOKHBIX HAIIPABICHUSX;

HCCIIEI0BaTh BCEBO3MOXKHBIE CUTYAllMU MPU PELICHUH 3a/1a4 Ha JIBM)KEHUE 110 PEKE, PACCMaTpUBaTh Pa3HbIE CUCTEMBI OTCUETA;pELIaTh

pa3zHoOOpa3HbIE 3a]]aUl «HA YaCTH,

pemats 1 000CHOBBIBATh CBOE PElLlIEHUE 3a/1ad (BBIAEISITh MAaTEMATUYECKYIO0 OCHOBY) Ha HaXOKJEHHE YaCTH YUCIIa U YKCiIa [0 €ro YacTHHa OCHOBE
KOHKPETHOT'O CMbICIIA IpO0H;

0CO3HaBaTh U OOBACHATH MJAEHTHYHOCTh 33Jau pa3sHbIX THUIIOB, CBS3BIBAIOLINX TPHU BEIMYMHBI (HAa pabOTy, HA MOKYIKH, Ha JBWXKEHUE),BBLACIATH 3TH BEITMUNHBI
Y OTHOUICHUS MEXKAY HUMH, IPUMEHATh UX MPU PELICHNUH 33/a4, KOHCTPYUPOBaTh COOCTBEHHBIE 3a/1a4 YKa3aHHbBIX THIIOB;

BJIa/IETh OCHOBHBIMM METO/IaMHU PELIEHUS 33a4 Ha CMECH, CIIJIaBbl, KOHIIEHTPAIUH;

pelaTh 3a/1aun Ha MPOLIEHTHI, B TOM YHCJIIE, CII0KHBIE IPOLIEHTHI ¢ 000CHOBAaHHEM, HCIIOJIB3Ysl pa3Hble CIIOCOObI;

pelaTh JOrHueckue 3aJ1aui pa3HbIMU CIIoco0amMu, B TOM YHUCIIE, C IBYMs OJIOKaMu U ¢ TpeMsi OJI0KaMH JJaHHBIX C MIOMOIIBIO TaOJIUI; penaTh 3aJa4un

Mo KOMOMHATOPUKE M TEOPUHU BEPOSTHOCTEH HA OCHOBE HCIIOJIb30BAHUS M3YYEHHBIX METOJI0B U OOOCHOBBIBATh PELICHUE;

pelaTh HECIOXKHBIE 33/1a4U 110 MATEMaTHUECKOM CTaTUCTHUKE;

OBJIaJIETh OCHOBHBIMU METO/IaMU PELICHUS CIO’KETHBIX 3aJlau: apudMeTndeckuil, anredpandeckuii, nepebop BapuaHTOB, FEOMETPUUECKUMA, rpapuuecKuid,
MPUMEHSTh UX B HOBBIX 110 CPAaBHEHHUIO C U3YYEHHBIMH CUTYalIHSIX.

MOBCEeHEBHOM KU3HU M NPHU U3Yy4YEeHUH APYTUX NPeIMEeTOB:

BBIJICJIATh TPU PELICHUH 3a/1a4 XapaKTEPUCTHKU pacCMaTpHUBaeMOW B 3ajlaye CUTYallud, OTIUYHBIE OT PEalbHbIX (T€, OT KOTOPBIX a0CTparupoBaIKCh),
KOHCTPYMPOBAaTh HOBBIE CUTYAIlMHU C YYETOM 3TUX XapaKTEPUCTUK, B YACTHOCTH, IIPU PELIEHUH 33/1a4 Ha KOHLIEHTPALMH, YYUTHIBATD IIJIOTHOCTH BEILLIECTBA;
pemarb U KOHCTPYUpPOBATh 3a/1a4d HAa OCHOBE PACCMOTPEHUS PEANbHBIX CHUTyallUuld, B KOTOPHIX HE TpeOyeTcs TOYHBINA BBIYMCIUTEIHHBIN

pe3yJIbTarT;



peniaTh 3aJja4 Ha IBUXKEHUE 10 PEeKe, pacCMaTpuBas pa3Hble CUCTEMBI OTCYETA.

CrarucTUKa M TeOpHUs BEPOSITHOCTEH

OnepupoBaTh NOHATUSMU: CTOJIOUYATHIE U KPYTOBbIE TUArpaMMBbl, TaOIHIIbI JAHHBIX, CpellHee apupMeTHUIecKoe, MeraHa, HauOobllee HHauMEHbIIIee 3HAYCHUS
BBIOOPKH, pa3Max BHIOOPKH, TUCHIEPCUS U CTaHJIAPTHOE OTKIOHEHUE, CllydyaliHas U3MEHYHBOCTb;

W3BJICKATh WH(OPMAIINIO, TPEJICTABICHHYIO B TaONUIaX, HA TUarpaMMax, rpaduKax;CoCTaBIsITh

TaOIUIIBI, CTPOUTH JUAarpaMMbl ¥ rpadKu Ha OCHOBE JIAaHHBIX;

OIIEepUPOBATH MOHATUAMU: (PAaKTOPUAJ YUCIIA, IEPECTAHOBKHU M COUETaHUSs, TPEYrojdbHUK [lackans; mpuMeHsTh paBuiio

MIPOU3BE/ICHUS IPU PEIICHUH KOMOUHATOPHBIX 3a71a4;

OTIEPUPOBATH MOHATHAMHU: CIIy4YallHBIN OIBIT, CIy4YailHBIA BHIOOD, UCTIBITAHKE, SJIEMEHTApHOE Cly4ailHoe coObITHE (MCXO[), KIIaCCUYECKOCOIPEIeICHHE
BEPOSITHOCTH CIYYallHOTO COOBITHS, ONIEPAIlH HAJl CITyYaifHBIMU COOBITHSMU;

MIPEJICTaBIATh MH(POPMALIHIO C TOMOIIBIO KPYTroB Dilnepa;

peliaTh 3aJa4M Ha BEIYUCIICHHUEC BEPOATHOCTH C ITOACYCTOM KOJINYCCTBA BAPpHUAHTOB C IOMOLIBIO KOM6I/IHaTOpI/IKI/I.

MOBCEIHEBHOI KU3HU U MPU U3YyYEeHUH APYTUX MPeIMETOB:

W3BJICKATh, MHTEPIIPETUPOBATH U IPEOOPa30BEIBATH HH(MOPMAITHIO, TPESICTABICHHYIO B TA0IHUIAX, HA JUarpaMMax, rpadukax,0Tpakaronlyto CBOHCTBA U
XapaKTEPUCTUKH PEATbHBIX MPOLIECCOB U SIBJICHHI;

OMnpeaAcCIATbL CTATUCTUYCCKUC XaPAKTCPUCTHKU BI)I60p0K 110 Ta6J'II/IHaM, AuarpaMmam, rpa(anaM, BBIITIOJIHATE CPABHCHUE B 3aBUCUMOCTH OTLEIN PCIICHUA
3a/1a4u;

OILICHUBATH BEPOATHOCTH PpCAJIbHBIX COOBITHI U ABJICHUI.

Hal'lpaBJIeHHﬂ l'[pOQKTHOﬁ ACATECJIBbHOCTH

Opuum u3 nyreit popmupoBanust Y'Y Jl B OCHOBHOM IIKOJI€ SBJISETCS BKIIOYEHHE 00y4arOIUXCs B ydeOHO-MCCIEA0BATENbCKYIO U IPOEKTHYIO IS TEbHOCTD,
KOTOpasi MOXKET OCYILIECTBIATHCS B paMKax peaju3alliy MPorpaMMbl yueOHO-HCCIIE0BATENbCKON U MPOEKTHOM JesTebHOCTH. [IporpamMma opueHTHpoBaHa
Ha UCIOJb30BaHUE B paMKaX ypOUYHOM M BHEYPOUHOM AESITEIHbHOCTU IJI1 BCEX BUAOB 00pa30oBaTeNIbHBIX OpraHU3alfil MPUMOIYyYEeHHH OCHOBHOI'O OOLIEro
o0Opa3oBaHMsI.

Crnenuduka NMPOEKTHOH 1eATEeJbLHOCTH 00y4YalOUIMXCSl B 3HAYUTEIHHOM CTENEHH CBs3aHa C OpPUEHTAlMell Ha MOJyyeHHe MPOEKTHOro pe3ynbTara,
00ecreurBaroIIero peueHne MpuKiIaJHoN 3a/laul U MMEIOIIEero KOHKpeTHOe BbIpakeHue. [IpoekTHast JesTebHOCTh 00YyYarolierocss paccMaTpuBaeTcs ¢
HECKOJIbKUX CTOPOH: MPOJIYKT KaK MaTepUaIM30BaHHBIN PE3yNlbTaT, MPOLECC KaK paboTa MO BBIMOJHEHUIO NMPOEKTA, 3alIUTa NPOEKTa KaK MIUIIOCTPALUs
00pa30BaTENBHOIO JOCTHXKEHUSI OOYYaloLIerocss U OPUEHTHPOBaHA Ha (OPMHUPOBAHME M PA3BUTHE METANPEAMETHBIX U JIMYHOCTHBIX pPE3YyJIbTATOB
00yJaronmxcs.

TeMbl NIpoeKTOB, NpeaaraeMpix B / Kjacce:



1) CrapunHble cucTeMsbl 3anucu uncel. J[poou B Baswiione, Erunre, Pume, OTKpbITHE TECITUYHBIX APOOCH.
2) CtapuHHBIE CHCTeMbl Mep. JleciTUYHbIC IPOOU U METPUUECKast CHCTEMa Mep.
3) Boiparoniuecs MaTeMaTHKH M UX BKJIaa B pa3Buthe Hayku. (JI. Maraunkuii, JI. Diiep.)
TeMbl NIPOEKTOB, NpeAjaraeMeix B 8 Kiacce:
1) HlIkona ITudaropa.
2) 3aposkaeHue anreopsl B Heapax aprudmeTuku. Ai-Xope3Mu.
3) Poxxnenne OykBeHHoi cumBonuku. [1.depma, @. Buer, P. [lekapr.
Tembl NpoeKTOB, MpeiaraeMbIx B 9 Kiacce:
1) 3agaua Jleonapmo [Tuzanckoro (Gubonauun) o kponukax, uncia GuboHayuu. 3aada o MIAXMaTHOU JIOCKE.
2) Ucroku Teopuu BEpOATHOCTEN: CTpaxoBoe /1ei10, a3apTHble Urphl. [I. @epma u b. Ilackane. 1, bepuymnu. A.H. Konmoropos.
3) Pounb poccuiickux ydeHbIx B pa3Butuu marematuku: JI. Diinep. H.W. Jlo6auesckuii, I1.J1.HeOnime, C. KoBanesckas, A.H. Konmoropos.
4) Maremaruka B pa3Butuu Poccuu: Iletp |, mkoma MaTemaTHdecKuX U HABUTALKKX HAyK, pa3BUTHE poccuiickoro ¢uiota, A.H. Kpsiios.
Kocmuueckas nporpamma u M.B. Kenapimi.

Buasbl yueOHolM AeAaTebHOCTH, 00ecneqnBaomue popmuposanne UKT-komnerenumii
Cpenu Bua0oB yueOHOM JeATenbHOCTH, obecneunBatoninx popmuposanne MKT-koMnereHmn 00y4aromuxcsi, MO>KHO BBIAECIUTh B TOMUYKCIIE TAKHUE, KaK:
e BBHINOJHSAEMbIE HA YPOKax, JOMa U B paMKaX BHEYPOUHOH N1E€ATEIbHOCTH 3aJaHUs, TIPEANOJAraollrie UCT0Ib30BaHUE AIEKTPOHHBIX
00pa30BaTeNbHbIX PECYPCOB;
® CO3JaHME U PEJAaKTUPOBAHUE TEKCTOB;
® CO3/1aHME U PEJaKTUPOBAHUE JIEKTPOHHBIX TaOJIHII;
® JICIIOJIB30BAaHHE CPEACTB ISl IOCTPOCHUS AUarpamMmm, rpagukoB, 6JI0K-CXeM, IpYTUx rpadudeckux 0ObeKToB;
® CO3/1aHME U peAaKTUPOBAHUE MPE3CHTALMII;
® CO3JaHME U pelakTUpOBaHKe Irpaduku U (oTo;
® CO3/1aHHE U peAaKTUPOBAaHUE BUJIEO;
® CO3/1aHHE MY3BIKAJIbHBIX U 3BYKOBBIX OOBEKTOB;
e T0oMCK M aHanu3 uH@opmanuu B UHTEpHETE;
® MOJIEJIMPOBAHUE, IPOEKTUPOBAHKE U YIIPABICHHUE;
e MaTemaTtuueckas oOpaboTKa U BU3yalu3alus JaHHbIX;

® CoO3JaHME BEO-CTpAHMII U CAallTOB;



e ceTeBas KOMMYHHKALUS MEXKAY YICHUKAMU U (MITH) YUUTEIIEM.
DddextuBnoe popmupoBanne UKT-komneTeHIIHM 00y4aronuXcss MOXKET OBITh 00€CIIEYCHO YCHIIMSAMUA KOMAH/Ibl YUUTENeH-TIPeIMETHIKOB,COTIACOBAHUE
JEeWCTBUI KOTOPBIX 00ECIIEUNBACTCS B XO€ PETYISIPHBIX pab04nX COBEIAHUH MO0 JAHHOMY BOIIPOCY.

COILEPKAHUE KYPCA
Aureopa. Yncaa. PanmonajibHble ynciia
MHOXeCTBO palMoHaIbHBIX 4yuced. CpaBHEHHE palMOHAJIbHBIX yucen. JleMCTBUs C pauuoHalIbHBIMU uuciaamu. [IpencraBieHue pallMOHAIIBHOIO 4YHCIIa
JECSITUYHON IPOOBIO.
HppanunonanbHbIe Ynuciaa
[TousiTHe MPpAIMOHAIBHOTO YKciia. Pacro3HaBanue UppandoHalbHbIX drcell. [IpuMepsl qoKa3aTenscTB B aaredpe. MpparmonansHocts yncia $. [Ipumenenue B
reoMeTpun. CpaBHEHUE UPPALMOHAIBHBIX YMCENl. MHOXKECTBOIEHCTBUTEIBHBIX YUCEIL.
ToxnecrBenHble npeodpazoBanns YncaoBbie H OyKBEeHHbIE BbIPAKEHHS
Bripaxxenue ¢ nepeMeHHOl. 3HaueHue BbIpakeHus. [logcTaHOBKa BEIPaKEHHI BMECTO MTEPEMEHHBIX.
Ileibie BbIpakeHUs
CreneHnb ¢ HaTypaJIbHBIM MOKa3aTesieM U ee cBoiicTBa. [IpeobpazoBanus BeIpaxeHH, COIEpKalINX CTENEHH C HATYPaJIbHBIM [TOKa3aTEJIeM.
OpHowiieH, MHOTOWIEH. /IeficTBHS ¢ OJTHOUJIEHAMH U MHOTOWIEHaMU (CJI0KE€HUE, BIUUTAHUE, YMHOKEHUE). DOpMYyJIbl COKPALIEHHOTO YMHOKEHHUSI: Pa3HOCTh
KBaJIpaToB, KBAJApPaT CyMMbI U pa3HOCTH. Pa3ioxeHne MHOrOUIeHa Ha MHOXKHUTEU: BHIHECEHHE OOIIEr0o MHOXKUTENS 3a CKOOKH, TPYINIUPOBKA, IPUMEHEHHE
(dbopMyI1 cokpalieHHOro yMHoXkeHus. KBaapaTHbIM TpeXwieH, pa3ioskeHne KBaJpaTHOTO TpeXuIeHa Ha MHOKHUTEIIH.
JApo0HO — paninoHa/IbHbIE BBIPAKEHUS
Creniens ¢ 1enbiM nokasareneM. [IpeoOpa3zoBanue 1poOHO-ITMHEHHBIX BBIPAKEHUN: CIIOKEHUE, YMHOKEHHE, NleTieHune. Anredpandeckas Apoos. JlomycTumblie
3HAYEHUS IEPEMEHHBIX B JIPOOHO-paIlMOHATBHBIX BhIpakeHusx. CokpaiieHue anredpandeckux apoOeil. [IpuBenenue anredbpandeckux apoOeit k oodmemy
3HameHarenmo. JlelicTBus ¢ anreOpanyeckKuMHU ApoOsSMU: CIOKEHHUE, BBIYMTaHUE, YMHOKEHHE, I€JICHNE, BO3BEICHUE B CTEIICHb.
[IpeoOpa3zoBanue BbIpaXXeHUM, COAEPKAIINX 3HAK MOTYJIS.
KBaaparnubie kopHu
Apubmernieckuii KBaapaTHBINA KOpeHb. [IpeobpazoBanue BrIpaXKeHUMN, COJEPIKAIINX KBapaTHBIE KOPHU: YMHOKEHUE, JISTICHHE, BBIHECEHNE MHOXKUTES 13-
0] 3HaKa KOPHS, BHECEHHE MHOXKUTEJS MO 3HAK KOPHS.
YpaBHeHnus u HepaBeHCTBA PaBeHcTBa
YucnoBoe paBeHCTBO. CBOWCTBA YMCIOBBIX paBEHCTB. PABEHCTBO C MEPEMEHHOM.
YpaBHeHus
[Tonstre ypaBHEeHUsT U KOpHs ypaBHeHwms. [IpencraBieHne O paBHOCHIBHOCTH ypaBHeHHU. OOnacTh ompeseneHus ypaBHEHHUS (00JACThIOMYCTUMBIX
3HAUEHUH EPEMEHHON).



JIuHeliHOe ypaBHEHUE U er0 KOPHH

Pemienue nunelinbix ypaBHeHui. JIuHeliHOoe ypaBHEHHE ¢ mapameTpoMm. KonmdecTBO KOpHEW JUHEUMHOro ypaBHeHHUs. PerieHue JNMHEHHBIX ypaBHEHUH C
IIapaMeTPOM.

KBanparHoe ypaBHeHHe H €10 KOPHH

KBanparusle ypaBHeHus. Henonnsle kBafgpaTHble ypaBHEHUs. JJMCKPUMUHAHT KBAapaTHOrO ypaBHeHus1. @opMyiia KOpHER KBaIpaTHOro ypaBHeHus. Teopema
Buera. Teopema, oOpaTHast Teopeme Buera. Pemenne kBagpaTHeIX ypaBHEHUH HCIIONB30BaHUE (HOPMYIIBI ISl HAXOKICHUS KOpHEH, rpaduuecKuii MeTox
peLeHMs], pa3IoKeHUe Ha MHOXKUTENIH, TOA00p KOPHEH ¢ NCI0Ib30BaHUuEM TeopeMbl Buera. KonnuecTBo KOpHel KBapaTHOIO YPaBHEHUS B 3aBUCUMOCTH OT
€ro IUCKpUMUHaHTa. bUKBagpaTHbIe ypaBHEHU. Y pPaBHEHHUs, CBOJAUMBIE K JINHEHHBIM U KBaJIpaTHbIM. KBagpaTHbIE ypaBHEHHUsI C TaPAMETPOM.
/{poOHO-panHoHa/IbHbIEC YPABHEHUS

Pemenue mpocTteidmmx 1poOHO-TMHEHHBIX ypaBHEeHUH. Pemenue qpoOHO-painoHaIBHBIX YPaBHEHUH.

MeToapl pelieHns ypaBHEHHIA: METOJbI PaBHOCHIIBHBIX MPeoOpa3oBaHMiA, METOJ 3aMEHBI NEPEMEHHOM, rpadudeckuii MeToi. lcmonp3oBaHHE CBOWCTB
(GyHKIWH TIpU pelIeHuH YpaBHEHUH.

I[Tpocreiiye HppalMOHATIbHBIE YPABHEHUS BH/IA (/ (x) =a, (/ (x) = g/(x)
YpaBHeHus BU1A X" =a .YpaBHEHHUS B HENBIX YHUCIAX.

Cucrembl ypaBHeHH I

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. JIuHeiiHoe ypaBHeHME ¢ ABYMs HepeMeHHbIMU. [Ipsimas kak rpaduueckas MHTEpHpeTanusl JUHEHHOrOYpaBHEHHUS C JBYMSI
[IEPEMEHHBIMU.

ITonsATHE cUCTEMBI YpaBHEHUMN. Pelienue CUCTEMBI ypaBHEHU.

MeTobl pelieHus: CUCTEM JTMHEHHBIX YpaBHEHUH € IBYMs IEPEMEHHBIMU: TpaUueCcKUil METO/I, METO/| CJI0KEHHUS, METOJ] MOACTaHOBKH. CHCTEMBI

JUHENHBIX YPABHEHHUH C TapaMETPOM.

HepaBencrBa

Uucnossle HepaBeHCTBA. CBOKMCTBA YMCIIOBBIX HEPABEHCTB. [IpoBepka cripaBelIMBOCTH HEPABEHCTB IIPH 3aJAHHBIX 3HAYEHUSX IEPEMEHHBIX.

HepaenctBo ¢ nmepemenHoi. Ctporue m Hectporue HepaBeHcTBa. OOnacTh ompesereHHs HepaBeHCTBa (00JACTh JOMYCTHMBIX 3HAYEHHHIIEPEeMEHHON).
Pemienue nuHEHBIX HEPABEHCTB.

KBanpaTHOe HEpaBEHCTBO U €ro pelleHus. Perienne kBaipaTHbIX HEPABEHCTB: UCIOJIb30BaHUE CBOWCTB U TpaduKa KBaJApaTUUYHON (YHKIINH,METO
MHTEPBAJIOB. 3aIIMCh PELICHUs KBaJApAaTHOTO HEPABEHCTBA.

Pemienue nenbix 1 [poOHO-palliOHAIBHBIX HEPABEHCTB METOAOM MHTEPBAJIOB.

CucreMbl HEpaBEeHCTB



CuctemMbl HEPABEHCTB C OJTHOM IMepeMeHHOM. Perenne cucteM HepaBEHCTB ¢ OJTHOM TIEPEeMEHHOM: TMHEHHBIX, KBaIpaTHIX. MI300paskeHne penieHus CUCTEMBI
HEPABEHCTB HA YUCJIOBOW MPSMOM. 3alUCh PELIECHUS CUCTEMbl HEPABEHCTB.

®ynxuuu. IlonsaTue pynkumu

JlexkapToBbl KOOpAUHATBHI Ha IJIOCKOCTH. DOpMUpOBAaHHME MPEICTABICHUNW O METAaNpeIMETHOM MOHATUU «KOOpAMHATh». CrocoObl 3amaHusi (PYHKIMNA:
aHaMTUYeCKuil, rpaguueckuii, Tabnuunbii. ['padux ¢ynxmuu. Ilpumepsr QyHKUMN, TOTy4yaeMbIX B IPOLECCE MCCIEAOBAHUS PA3IMYHBIX PeallbHBIX
MPOIIECCOB U pelIeHust 3a1ad. 3HadueHue (yHkuuu B Touke. CBoiicTBa (pyHKIMIA: 001acTh OmpeneseHHs, MHOXKECTBO 3HAUYEHUH, HYIH, MPOMEXKYTKH
3HAKOIOCTOSIHCTBA, YeTHOCTH/HEUETHOCTD, IIPOMEXYTKH BO3pAcTaHUs U yObIBaHMs, HauOOJbIlIee U HaMMEHbIIee 3HaYeHus1. VccienoBanue QyHKINU 110 ee
rpauKy.

[IpencraBnenue 06 aCHMNTOTAX.

HenpepriBHocTh pyHK1IMU. KycouHo —3ananHbie PYHKIINU.

JIuneiinas pyHKuuA

CaoiicTBa U rpaduk JUHEHHON QyHKIMHU. YTI0BOU KoddduimeHT npsamoil. Pacronoxenue rpaguka TMHEHHON (YHKIIMHM B 3aBUCHMOCTH OT €€ yIJOBOTO
KoddunreHTa u cBoboaHoro wiena. Haxoxaenne ko3¢ punneHToB mMHEHHON QYyHKINN 1O 3aJaHHBIM YCIOBUSIM: TPOXOKICHNE MPSIMOM Yepe3 JIBE TOUKH
C 3aJJaHHBIMHU KOOpJMHATaMH, IIPOXO0KICHHE MTPSAMOM Yepe3 TaHHYIO TOUKY M ITapajuIeIbHON JAHHOU IIPSMOM.

Keaaparuunas pyHkuus

CaoiicTBa U rpaduk kBagpatnyHoi ¢yHkiuu (mapadosa). [loctpoenue rpaduka kBagpatnyHod GyHKIUHU Mo ToukaM. HaxoxkeHue Hynel KBaJIpaTHUYHOU
(GyHKIIMM, MHOKECTBA 3HAYEHUH, TPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, TPOMEKYTKOB MOHOTOHHOCTH.

Oo0paTHast NPONOPUHMOHAJILHOCTH

k
CrolicTBa QyHKIMH Y = k y = —. I'nnepbona.
X

I'pagpuxu pynxyuir. Ilpeobpaszosanue epagpura pynkyuu y = f(X) y=af (kx+b)+c -
0151 nocmpoenusi 2pagpurxos GyHKyuli uoa

y=a+ Kk
X+b

I'paghuxu gpynrxyuti y y=x-

= Yy = ,
Va2

IHocnenoBaTe1bHOCTH H IPOrPEeCCHU

YucnoBas mocienoBaTeabHOCThb. [IpuMepsl YMCIIOBBIX MOCHEI0BaTeIbHOCTEH. beckoHeuHble MocienoBaTeIbHOCTH. ApudMeTHuecKass mporpeccus U ee
cBoiicTBa. ['eomerpuueckas nporpeccusi. @opmyna oouje2o uieHa u Cymmol n NEPEbIX YLEeHO8 apupmemuieckou u ceomempuyeckoii npoepeccuii. Cxoosawascs
2eoMempuiecKas npo2peccusi.

Pemenue TeKcTOBBIX 32124

3agauu Ha Bce apuMeTHYECKHUE el CTBUS

Pemienue TekcToBBIX 3a/1a4 apudMeTnueckuM crocodoM. Mcronb30Banue TabIull, CXeM, YepTexel, APYrux CPeACTB MPEICTaBICHUS NaHHBIX IPU PELICHUU
3a/1a4H.

3agaum HA ABUKEHHE, Pad0Ty U MOKYIIKH



AHanu3 BO3MOXKHBIX CUTYallMi B3aMMHOTO PACIOJIOKEHUS OOBEKTOB MPHU MX JIBUKEHHH, COOTHOLIEHHS] 00BEMOB BBIMOJIHAEMBIX pabOT MPHCOBMECTHOI padoTe.
3agaum HA YaCTH, 10JIH, IPOLEHTbI

Pemrenne 3amau Ha HAXOXJAEHUE YACTH YMCIIA M YMCIIA 110 €ro 4yacTu. PenieHue 3ajad Ha NpoueHThl U Aoau. [IpumMeHeHne nponopuuii NpupenieHuu 3a1ay.
Jloruyeckue 3agaumn

Pemenue noruueckux 3anad. Perienue goruueckux 3ajad ¢ moMousko rpados, Ta0IHII.

OcHOBHBbIE MeTO/bI pelieHHs] TEKCTOBBIX 3a/1a4: apupMeTHIecKuii, aredpandeckuii, nepedop BapuanToB. [lepBUUHBIC MpPEACTABICHUS OJPYTUX
METOAAX PeHIeHUs 33134 (TeOMETPHUECKUE U TpapUUeCKUue METOIBI).

CraTrucruka u Teopusi BepositHocTel. CTaTHCTHKA

TabnuuHoe u rpaduyueckoe MpeacTaBIeHUE JAaHHBIX, CTOJIOYAThIE U KPYTOBbIE TUArpaMMbl, rpaduKku, MpUMEHEHHE JuarpaMM U TpaduKoB ISl OMHCAHUS
3aBHCHMOCTEH peanbHBIX BEJIMYUH, U3BJICUECHUE MHPOpMAIUU U3 Tabmull, quarpamm U rpadukoB. OnucarenbHble CTATUCTHUECKUE MOKA3aTENH YHCIOBBIX
HaOOpOB: cpenHee apupmMeTniecKoe, MeAnana, HanOoJIbIIee U HaMMEHbIIee 3HaYeHUsI. Mephl pacCeMBaHUs: pa3Max, AUCIEPCUSH CTaHAAPTHOE OTKIIOHEHHE.
Cny4daiiHast U3BMEHYUBOCTh. MI3MeHUMBOCTD ITpU U3MepeHusix. Pemaroniue npapuia. 3aKOHOMEPHOCTH B U3MEHUYMBBIX BEJIMUMHAX.

Cayuaiinblie cOOBITHA

CnyyaiiHbple ONBITHI (IKCHEPUMEHTHI), dJ€MEHTapHbIe clydailHble cOOBITHS (UCX0[bl). BeposTHOCTH 3neMeHTapHbIX cOObITHI. COOBITHS B CIIy4aiHBIX
HKCHEPUMEHTaX U OJAronpUsATCTBYIOIIUE >JIEeMEHTapHble coObITUsA. BepostHocTH cityyailHbIX cOOBITHI. ONBITEI ¢ PaBHOBO3MOXKHBIMU 3JI€MEHTAPHBIMHU
cobbITHsIMH. Kiaccuueckue BEpOSITHOCTHBIE OMBITHI C HCIOJIb30BaHHEM MOHET, KyOukoB. I[IpenctaBieHue coOBITHH C MOMOIIBIO JAMarpamm Diiepa.
[IpoTuBOMONOXKHBIE COOBITUS, OOBEAMHEHUE W TepecedeHue coObiTui. [IpaBuiio crnoxxenus BeposTHocTed. CiydaitHbiii BbeIOOp. [lpencraBnenue
JKCIIEpUMEHTa B BUe epeBa. HezaBucuMblie coObITHSA. YMHOKEHNE BEPOITHOCTEN HE3aBUCUMBIX coObITHM. [locnenoBarenbHble HE3aBUCUMBbIE UCTIBITAHUS.
[Ipeacrarnenune o HE3aBUCUMBIX COOBITHSIX B KU3HHU.

DJIeMeHThI KOMOMHATOPUKH

[IpaBuno ymMHOXeHUs, IEpeCTaHOBKH, (hakTopuan unciaa. CodeTaHusi U 4ucio coueranuit. @opmyna uncna coueranuii. TpeyronpHuk [lackans. OnbITH ¢
OO0JIBIIMM YHCIOM PaBHOBO3MOKHBIX 3JIEMEHTAPHBIX COOBITHI. BhIuncienne BeposiTHOCTEN B ONbITaX C MPUMEHEHHEM KOMOUHATOPHBIX popmyi. McnbiTanus
bepuymnu. Ycnex u Heynada. BepostHocTu coOBITHIT B cepuu ucnibITaHui bepHyu.

CayuaiiHble BeJTHYUHbI

3HAKOMCTBO CO CJIy4allHbIMM BEJIMYMHAMH HA MPUMEpax KOHEUHbIX JUCKPETHBIX CIy4allHbIX BeIUUYMH. PacnpeneneHue BeposTHocTe. Maremarnueckoe
oxunanue. CpolicTBa MaTemMaTudeckoro oxunanus. [lonarue o 3akone 6oapmux yncen. M3mepenne BepositHocTel. [IpuMeHeHne 3akoHa OOIBIINX YHCEN B
COLIMOJIOTHH, CTPaXOBaHUHU, B 3[JpaBOOXPaHEHUH, 00ECIIeUeHNH OE€301TaCHOCTH HACEIEHUS B UPE3BbIYATHBIX CUTYAIHX.



TemaTn4eckoe IJIAHUPOBAHHE

7 kjaacc — 3 yaca B HeJIeJII0

OcHOBHOe CoaepKaHMue 110 TEMaM

\XapaKTepHCTnKa OCHOBHBIX BHU/IOB J1eSITeJIbHOCTH YYeHHKA (HA YPOBHE YUeOHBIX JeiicTBH)

7 kjaace

I'1aBa 1. BeipaxkeHus, TOK/1eCTBa, YypaBHEHUA25
4.

HaXOIII/ITb 3HAUYCHHA YHCJIIOBBIX BBIpa)KeHI/Iﬁ C TMCPCMCHHLBIMU IIPU YKA3aHHBIX 3HAUCHUAX
MEPEMEHHBIX. Hcmone30BaTh 3HAKU > <, <, 2, ydTarb U COCTaBJIATh ,Z[BOfIHBIC HCpaBCHCTBA.

[ToBropenue — 3 4. Beipaxenus [IpeodpasoBanue
BoIpaxxeHHIKoHTponbHas paboTa Nel

YpaBHEHHsI ¢ OJHON NEPEMEHHOU
CraTHCTUYECKHE XapaKTePUCTUKU

KontponbsHast padota Ne2

BoinonHATe mpocTediie npeoOpa3oBaHUs BBIPAKEHUN: NPUBOAUTH IOJOOHBIE cCllaraeMsble,
[pacKpbIBaTh CKOOKM B CYyMME UJIM Pa3HOCTH BBIPAKEHUH.

Peiath ypaBHEHUS BUa aX=b mpu pa3nnvHbIX 3HAYCHUAX & U D, a TakKe HECIIOKHbBIC YpaBHCHUS,
CBOJSALLUECS K HUM.

Vcnonp30BaTh annapar ypaBHEHUH JJI PELLEHUS TEKCTOBBIX 3a/1a4, HHTEPIPETUPOBATh PE3YJIbTAT.
Vcnonp30BaTh MPOCTEHININE CTATUCTUYECKIE XapaKTEPUCTHKH (CpeHee apudMeTnieckoe, pa3max,
MOJla, MEIMaHa) JJIs aHaJIu3a Psijia JaHHBIX B HECJIOKHBIX CUTYALUIX

I'naBa 2. ®ynkuuu — 11 4.

Boruncnsats 3HaueHUs GYHKIUY, 3aJaHHON (HOPMYIIOH, COCTaBIATh TaOIuIbl 3HaUeHu# GyHkuuu.[1o

DYHKIMY U UX TpapUKu
Jlunelinas GyHKIusA
KonTposabHas padota Ne3

rpadguky QYHKIUK HAXOAUTh 3HAUCHHE (DYHKIMU MO U3BECTHOMY 3HAUCHHIO apTyMEHTa U pPeIiaTh
oOpatHyto 3amady. CTpouTh Tpaduky MPsIMOH NPONMOPIMOHANEHOCTH W JIMHEWHOW (yHKIWH,
OIUCHIBATHL CBOWCTBAa ATHX (QyHKIMHA. [loHMMaTh, Kak BIHMSET 3HAK Kod(pduuueHta K Ha
PACIOJIOKEHHE KOOPAMHATHOM miockocTu rpaduku (ynkiun y=Kx, roe k#0? Kak 3aBucuT OT
3HaueHuii K u b B3anmHOe pacrionoxenune rpadukoB 1Byx GpyHKImA Buga y=kx+b.
HHTeprpeTHpoBaTh rpaiku peabHbIX 3aBUCUMOCTEH, OMUChIBaeMbIX (opMyinamu Buaa Y=KX,
rie k#0 u y=kx+b

I'naBa 3. CTeneHb ¢ HATYPAJbHBIM MOKA3ATEJIEM —
11 4.

BBIUUCIATL 3HAUCHUS BLIpa)KCHI/Iﬁ BHUAa a", rae a — Ipor3BOJIBHOC YHCJIO, N — HATypaJIbHOC YHCJIO,
YCTHO M HNHCBMCHHO, a TAaKXE C IIOMOIINBIO KaJbKYJIATOpA. (DopMy.]'II/IpOBaTI), 3aIllMChIBaTh B

CTelneHn U €€ CBOMCTBA
Onnounensl KoHTpoabHas
pabota Ned

CUMBOJIMYECKON (popMe U 0OOCHOBHIBATh CBOMCTBA CTENEHH C HATYpaJIbHBIM MIOKA3aTEIEM.
[IpumeHsTh CBOMCTBa cCTENeHU [UIsi NpeoOpa3oBaHUS BbIpAKEHUH. BBIMOIHATH yMHOXEHHE
OJHOUJIEHOB M BO3BEICHHE OJHOUIEHOB B cTenenb. CTpouTh rpaduky GyHKIui y=x> 1 y=x°.

Pemats rpaduueckue ypasaenus X>=kx+b, x3=kx+b, rze k, b - HexoTopsIe uncia.

I'nasa 4. Muoroujaensl — 17 4.

3aIlrCchIBaTh MHOTOYJICH B CTaHOApPTHOM BUIAC, OIMMPEACIIATh CTCIICHb MHOTI'OYJICHA. BrimonsaTe

CyMMa U pa3HOCTh MHOTOYJICHOB
[Ipon3BeneHne MHOTOUICHA M OTHOWICHA
KontponbHast pabota Ne5

[IpousBeneHrE MHOTOUYJIEHOB
KonTponbHas padota Ne6

CJI0)KEHHE U BBIYMTAHHWE MHOTOUYIEHOB, YMHOXEHHE OJHOWIEHAa HAa MHOTOYIEH, BBIIOJIHATh
[pa3okKeHue MHOTOWIEHOB Ha MHOXKUTEINH, UCIIOJIb3YSl BHIHECEHUE MHOXKHUTENS 32 CKOOKU M
criocod rpynnupoBKu. [IpuMeHsATh NeHCTBUS C MHOTOYJICHAMH MPH PEIIEHUU Pa3HOOOpa3HbIX
3a/1a4, B YACTHOCTH IPU PELIEHUH TEKCTOBBIX 3ajjau C [IOMOILBIO YPABHEHUM

I'maBa 5. @opMyJIbI COKPAIIEHHOTO YMHOKEHUSI —

Jl0Ka3bIBaTh CIPABEINIMBOCT (POPMYIT COKPAIIEHHOTO YMHOKEHHS, IPUMEHSTh UX B




19 4.

HpeOGpaSOBaHI/II/I O CIbIX BI:Ipa)KeHI/If/’I B MHOI'OYJICHBI, @ TAKXKXC IJId Pa3JIOKCHUSA MHOTOYJICHOB Ha

KBazpaTr cyMMbI U KBaJpaT pa3HOCTH
Pa3zHocTh KBaapaToB.

CymMa 1 pa3HOCTh KyOOB
KontponbHast padota Ne7
[IpeoOpa3zoBaHKe LETBIX BEIPAKESHUN
KonTponbHast pabota Ne§

MHOXHUTenH. HMcrons30BaTh Pa3IndHBIC npeo6pa30BaHI/I;{ OCJIBbIX BBIpa)KeHI/Iﬁ npu peIICHUU
ypaBHeHI/II;'I, J0Ka3aTCJIbCTBE TOXIACCTB, B 3ajgadax Ha ACIUMMOCTb, B BBIYUCIICHUU 3HAYCHHI
HCKOTOPBIX BBIpa)KeHI/Iﬁ C IOMOIIBIO KAJIBKYJIATOpPA

I'naBa 6. Cucrembl JIMHeiHBIX ypaBHeHHd — 16 4.

OHpeI[eJ'IHTB ABJICTCA JIM IIapa YHUCCII PCIICHHUEM JaHHOI'O YPAaBHCHUA C JABYMsS IICPEMEHHBIMU.

JluHeiHble ypaBHEHUSI C ABYMS IEPEMEHHBIMU U UX
CHUCTEMBI

Pemienne cucreM JINHEWHBIX YPaBHEHUM
KonTponbHas pabota Ne9

HaxoauTh myTéM nepedopa Lesble pelieHns JUHEHHOTo YpaBHEHUSI C ABYMs IepeMeHHbIMU. CTPOUTH
rpaduk ypaBHeHus ax+by=c, rae a#0 nnm b#0. Pemats rpaduueckum criocoOOM CHCTEMBLTHHEHHBIX
YPaBHCHHI C JIBYMs TIepeMEHHBIMU. [IpUMEHSITh croco0 MOACTAHOBKH U CIIOCOO CIIOKCHHS TIPU
[PELIEHNN CHCTEM JIMHEHHBIX YPaBHEHHUH C JBYMs II€PEMEHHBIMM. Pemarte TEKCTOBBIE 3a/Jauu,
MCIIOJIb3YS B KAUECTBE alreOpanyeckoil MOJenn CUCTEMY YpaBHEHHI.
M HTEpIIpETUPOBATH PE3YIIbTAT, IOJIYYEHHBIN IPH PEIICHUH CHCTEMBbI

IloBTOpEHUE — 6 4.
[IpeobpazoBanue BhIpaXeHUN
CrerneHsb U ee cBOIcTBa

DopMyIIbl COKPALIEHHOT'O YMHOKEHHUS
CHcTeMbl TMHENHBIX YPABHEHUM
MToroBbiii ypok

Wrtorosas koHTposibHas pabota NelO

BreinonHsaTe mpocTeiimue mpeodpa3oBaHUS BBIPAKECHHI: MPUBOAWTH I0JI00HBIC CllaracMsie,
[PAaCKpbIBaTh CKOOKH B CyMME WJIM PA3HOCTH BBIpayKEHUI. BBIUMCIATH 3HAUEHUS BBIpaXCHHUI BHJA
a", roe a— IIPOMN3BOJIBHOC YHUCIIO0, N — HATYPAJIbHOE YHCJIO, YCTHO M MUCBbMEHHO, a TAKKE C TOMOIIbIO
KanbKynsTopa. Jloka3eiBaTh CipaBeAIMBOCTh (POPMYI COKPAIEHHOTO YMHOKEHUS, IPUMEHSTh UXB
rpeoOpa3oBaHMUM 1EIBIX BHIPAXKEHU B MHOTOUWIEHBI, @ TAKXKe JUIs Pa3JIOKEHUS] MHOTOUYJICHOB Ha
MHOXUTENH. [IpuMeHATh cmoco® MOACTAHOBKM U CIOCOO CJOXKEHUS MPU PEIICHUH CHCTEM

UIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU

8 kiacc — 3 yaca B Hexe 10

I'naBa 1. PannonanabHbie qpoou — 26 4.

CDOpMy.]'II/IpOBaTL OCHOBHOE CBOMCTBO paHHOHaHLHOﬁ IlpOGI/I " NPUMCHSTH €TI0 IJIA Hp606pa30BaHI/I}I

[ToBTopenue -3 4.

PammonansHbIe IPOOH 1 UX CBOMCTBA
CymMMa U pa3HOCTb Apo0eit
KonTponbHas padora Nel
[TpousBeneHue 1 yacTHOE Ipodeit
KonTponbHas paborta No2

npo6eil. BhIMonHATH ClloKeHHe, BbIYMTAHWE, YMHOXEHHE U JIeJIEHHE paluOHANbHBIX Ipo0Oeil, a
TaKk)Ke€ BO3BEACHHME APOOM B CTEMEHb. BBINOMHATH paziuyHble MPeoOpa3oBaHUs pPalMOHAIBHBIX

o o [ ..
BBEIPKEHUH, JOKAa3bIBaTh TOXKAECTBA. 3HATH CBOMCTBA (YyHKITUNY= - Tae k#0, 1 ymMeTb CTpOUTH €€
rpaduk. Mcronp30BaTh KOMIBIOTEP JJIS UCCIEAOBAHUS
MOJI0KEHHS TpaduKa B KOOPAMHATHOM IJIOCKOCTH B 3aBUCHMOCTH OT K

I'naBa 2. KBagpaTHblie kopau — 19 4.

[IpuBOIUTE NpHUMEpPHl pPAUUOHAIBHBIX M HUPpPAlMOHAIBHBIX uucel. Haxomurs 3HadeHHs

JleficTBUTEIIbHBIE YHCIIA
ApudmeTrndeckuii KBaipaTHBIN KOPEHb
CBoiicTBa apuPMETHIECKOTO KBAJAPATHOTO KOPHS

apr(METHIECKUX KBaPATHBIX KOPHEH, HCIIOJb3Ys IPU HEOOXOTMMOCTH KanbKyisiTop. 0Ka3piBaTh
TEOpEeMBbI 0 KOPHE U3 IPOU3BEACHUS U IPOOH, TOXKIECTBOY a2 = |a], MPUMEHSTh HX B Ipe0Opa3oBaHMAX

BbIpakeHU. OCBOOOXKAATHCS OT UPPALIMOHAIEHOCTH B 3HAMEHATEISAX IpoOei




KonTtponbHast pabota Ne3

[TpumeHeHne CBOMCTB apu(METHUECKOTO
KBaJJpaTHOI'O KOPHS

KonTposibHas padorta Ne4d

a a
BHJIA - = . BBIHOCHTb MHOXMWTEIIb 33 3HAK KOPHs W BBIHOCHTH MHOXHTENb IO 3HAK KOPHS.
cnons30BaTh KBaApaTHBIE KOPHU /ISl BHIPAXKEHUS TIEPEMEHHBIX U3 TEOMETPUUECKUX 1 PH3HIECKUX
dopmyi. CtpouTh rpaduk GyHKIMH Y=y x ¥ HILTIOCTPUPOBATH Ha rpaduke eé

CBOMCTBA

I'naBa 3. KBagparnble ypaBHenus — 21 u.

Pemars kBagpaTHbie ypaBHeHUs. HaxonuTs mog00poM KOpHU KBaJPAaTHOTO YPaBHEHHUSI, UCIIONIB3YS

KBangpatHoe ypaBHEHHE U €T0 KOPHU
KonTtposbHast pabota No5
{poOHbIe parmoHaIbHBIC YPAaBHEHUSI
KonTponbHast pabota Nob

Teopemy Buera. VccrenoBaTh KBaipaTHbIe ypaBHEHHS M0 JUCKPUMHUHAHTY M KO PUIIHESHTAM.
Pemiate 1poOHBIE pallMOHATIBHBIE YPABHEHUS, CBOJIS PELICHUE TaKUX YPaBHEHUH C MOCIETYIOUIUM
VCKJIFOYEHUEM IIOCTOPOHHUX KOpHeH. Pemars TEKCTOBBIE 3a1adyd, HCIOJIb3YysA KBaJIpaTHbIE U
NpoOHBIE ypaBHEHUS

I'naBa 4. HepaBenctBa — 20 u.

(DOpMy.]'II/IpOBaTL M JOKa3bIBaTh CBOMCTBA YHCIIOBBIX HCPABCHCTB. Hcnonb3oBaTh alrapar

YuciioBbIE HEPABEHCTBA U UX CBOMCTBA
KonTponbHas padota No7

HepaBeHncTBa ¢ 0JHOI NEPEMEHHON U UX CUCTEMBI
KonTponbHas paborta No§

HCPABCHCTB [JIs1I OLCHKHU IOIpCIIHOCTU W TOYHOCTHU HpI/I6JII/I)KeHI/I$I. HaXOIlI/ITB NepeccUcHrsd u
O6T>CI[I/IH6HI/IG MHOKECTB, B YaCTHOCTHU YHCJIOBBIX ITPOMCIKYTKOB. Pemate nuHeliHbIC HCPaBCHCTBA.
Pemate crucTeMBl IMHEHHBIX HCPAaBCHCTB, B TOM YHUCJIC TAKUX, KOTOPLIC 3alIlMCAHbI B BUJC I[BOﬁHIaIX
HCPAaBCHCTB

I'maBa 5. CreneHs ¢ meJIbIM MOKA3aTeJIeM.
DJIeMeHTHI cTaTHCTUKA — 11 4.

3HaTh OMpCACIICHUEC U CBOMCTBA CTEIICHU C ICJIBIM IIOKa3aTeIICM. HpI/IMeHSITI) CBOMCTBA CTEIICHU C
LCJIBIM ITOKA3aTCJICM ITPU BBITTOJIHCHUU BBIYMCIICHUM U HpeO6pa30BaHHﬁ BLIpa)KeHHﬁ.

CTerneHsb ¢ 1eJbIM [ToKa3aTesleM U €€ CBOMCTBa
KonrtposnbHas pabora Ne9
(DJIEMEHTBI CTATUCTUKU

Mcronp30BaTh 3aMCh YUCEN B CTAaHJIAPTHOM BHUJE JUIS BBIPAKEHMS M COIOCTABIEHUS pPa3MEpOB
00BEKTOB, JUTUTEIBHOCTH IPOLIECCOB B OKPYKAIOLIIEM MHUDE.

[IpyBOIUTE TpUMEPHl PENPE3CHTAaTUBHON M  HEpEeNpe3eHTaTUBHOM BbIOOpKU. M3Biekarthb
nH(pOpMaIHIo U3 TaOIMIl YaCTOT U OPraHU30BbIBaTh MH(OPMAIUIO B BHUJIE TaOIMIl YAaCTOT, CTPOUTH
MHTEpBaJIbHBIM psi. Vcronb3oBaTh HarjiasAHOE MPEACTaBICHHE CTAaTUCTUYECKOW HMHGpOpManuu B
BUJI€ CTOJI0YATHIX U KPYTOBBIX JUArpaMM, MOJUTOHOB, THCTOIPaMM

IMoBTOpenue 8 u.
[TpousBenenue u yacTHoOe Ipodeit
CaoiicTBa apu(PMETUUECKOTO KBAPATHOTO KOPHS
[IprMeHeHue CBOMCTB apuMETHIECKOro KBaipar-
HOTO KOpHS
J{poGHBbIe parmoHaIbHBIC YPAaBHEHHS
HepaBeHcTBa ¢ 01HOM NEPEMEHHONW U KX CHCTEMBI
CreneHs C LeNIbIM TOKa3aTesieM U €€ CBOMCTBA.
[IpomexyrouHas arrecranus. Mitorosas
KOHTPOJIbHAs paboTa
Htoroseiit ypok

BrImo1HATE Pa3INIHBIC Hp606pa3OBaHI/I$I palrOHAJIBHBIX BI)Ipa)KeHI/II/I JIOKaSBIBaTI) TOXKICCTBA.
OcBOOOXIATBCS OT MPPAMOHATHLHOCTH B 3HAMEHATENSAX IpoOei BH A =L, - BBIHOCHTBH

MHOXKHUTEJb 332 3HAK KOPHS U BBIHOCUTH MHOXKHUTEINb MOJ] 3HaK KOpHs. CTpouTh rpaduk GyHKIIUN
y=\."r X W WUTIOCTPUPOBATh Ha Tpaduke e€ cBoiicTBa. PemaTs nuHeiiHbIC HepaBeHCTBa. Pemath
CHUCTEMbl JIMHEMHBIX HEPABEHCTB, B TOM 4YHCIIE€ TaKUX, KOTOpPHIC 3alMCaHbl B BHJE JIBOMHBIX
HepaBeHCTB. [[pUMEHATh CBOKMCTBA CTENEHU C IETBIM MOKA3aTEIEM MPU BBIMOJIHEHUU BBIYUCICHUITU
MpeoOpa3oBaHUid BEIPAKEHUH.




9 kjaacc — 3 yaca B HeeJII0

I'naBa 1. KBagparuunas pyHkuus — 22 4.

BbruuciaTe 3HaueHus: GYHKUUH, 3aJaHHON (OPMYIIOH, a Takke ABYMs U TpeMs (opMylIaMu.

[ToBTOpeHue — 4 u.

DYHKIUU U UX CBOWCTBA
KBangpatHsiil TpEXUIIEH
KonTponbHas padbota Nel
KBanpatuunas ¢pyHKIus u e€ rpaduk
Crenennas ¢pyukuus. Kopenb N — i
creneHn KontponpHas padboTta No2

OnuceIBaTh CBOMCTBA (PYHKIMI Ha OCHOBE MX I'paUueCcKOro MpecTaBlICHUsI.

rpaduKu 3aBucuMocTed. Iloka3eiBaTh CXeMaTU4ECKU

TOJIOKEHNEe HA KOOPJAMHATHOH IIOCKOCTH TpadukoB GyHKIMH y=ax?, y=ax?+n, y=a(x — m)2.

M HTEpIIpeTUPOBATH peanbHBIX

Crpouts rpaduk GyHKImH Y=ax>+bX+C, yMeTh yKa3bIBaTh KOOPANHATHI BEPIIHHBI 1apaboJIbI,eé
0Cb CHMMETpPHH, HAaIIPaBlIeHUE BETBEH MapaboJibl.
300paxarh cxematrndecku rpaguk Gyaknun Y=X" ¢ 4€THBIM U Heu€THBIM N. [ToHUMATH

o 2 dy
CMBICJI 3aIllUCEN BHUJ1a “ul'lrEl ,-u"ra H T.4., TIC @ — HCKOTOPOC YUCIIO. Nmeth MMpeaACTaBJICHUEC O

HaXO0XICHNU KOpHCfI N — i CTEIIEHHU C TOMOILBIO KaJIBKYJIATOpa

I'naBa 2. YpaBHeHHs] H HEPABEHCTBA € OTHOM
nepeMeHHOM — 14 4.

Pemars ypaBHEHUSI TPEThEH M YETBEPTOW CTEIEHH C MOMOIIBIO PA3JI0KEHUS HA MHOXHUTEIU U
BBE/ICHHUS BCIIOMOTATENbHBIX TEPEMEHHBIX, B YAaCTHOCTH peIIaTh OWKBAApPaTHHIC ypaBHEHUS.

YpaBHEHHUsI C OJHON EPEMEHHON
HepaBeHcTBa ¢ 01HON TEPEMEHHOM
KonTponbHas padota Ne3

Pemarb 1poOHBIE pallMOHAIBHBIE YPAaBHEHHUS, CBO/S UX K LEJIBIM YpaBHEHHUSIM C MOCIEAYIOLIEeH
MIPOBEPKOI KOPHEH.

Pemath HepaBeHCTBa BTOPOM CTETIEHHU, UCTIONb3Ys IpaduyecKue NpeacTaBlIeHuUs.

lcnonb30BaTh METO MHTEPBAJIOB JIJISl PELIEHMS HECIIOKHBIX pallMOHAIbHBIX HEPABEHCTB

I'naBa 3. YpaBHeHHsI H HEPABEHCTBA C ABYMS
nepeMeHHbIMH — 17 4.

Ctpouth rpaduku ypaBHEHHH ¢ JBYyMs NEPEMEHHBIMU B MPOCTEHIIMX clydyasx, Koraa
rpaduKoM SBJISIETCS MpsiMas, napadoia, runep0osa, OKpy>KHOCTh. VIcronabp30BaTh UX IS

YpaBHEHHUSI ¢ ABYMSI IEPEMEHHBIMU M UX CHCTEMBI
HepaBeHcTBa ¢ ABYMS IEPEMEHHBIMHU U UX CHCTEMBI
Kontponbnas padota Ne4

rpaMuecKoro peleHust CUCTEM ypaBHEHUH C IByMs EPEMEHHBIMH.

Permate cioco60M MOACTAaHOBKH CUCTEMBI JIBYX YPAaBHEHMH C IByMsI IEPEMEHHBIMHU, BKOTOPBIX
OJIHO YpaBHEHUE IIEPBOU CTEIIEHHU, a APYTO€ — BTOPOH CTEIICHHU.

PeraTh TEKCTOBBIE 3a/1a41, UCIIOJIB3Ys B KQUECTBE allreOpandeckoi MOJIeNTH CUCTEMY
YPAaBHEHUN BTOPOW CTENEHHW C JBYMs II€PEMEHHBIMHU; pEIIATh COCTABICHHYK) CHCTEMY,
MHTEPIIPETUPOBATH PE3YNbTAT

I'naBa 4. Apudmeruyeckasi U reoMeTpHUYECKas
nporpeccuu — 15 4.

[IpuMeHATh WHIEKCHBICE OOO3HAUEHUsS ISl WICHOB IMocieaoBarenbHocTed. [IpuBoauTh

MpUMEPHI 3aJaHUs TTOCIIeIOBATEIFHOCTEH (DOPMYIION N-TO YjieHa U PEKYPPEHTHOU (HOPMYIIOM.

IApudmeTrueckas nporpeccus
KontponbHast padbota Ne5
["eomeTpHrueckas mporpeccus

BeiBoguTh  GopMynsl N-ro0  uieHa apu(METHUYECKOM TMPOTPECCMM M T'€OMETPUUYECKON
MPOTPECCUU, CyMMBI IIEPBBII N WICHOB apU(PMETUUECKOIN U T€OMETPHUECKON IPOrpeccuii,

pelaTh 3a7a4u C UCIMOJIb30BaHUEM ITHX (opMyil. Jloka3bIBaTh XapaKTEpUCTUYECKOE CBOMCTBO




KontponbHas pabora Ne6

apru(METHUECKON U TEOMETPUIECKOM MPOrpeCcCUil.
PeriaTe 3a1a41 Ha CII0KHbIE IPOLIEHTHI, UCII0JIB3Ysl IPH HEOOXOAUMOCTH KAJIbKYJIATOP

I'naBa 5. D1eMeHTbI KOMOMHATOPUKH M TEOPHH
BepositHocTu — 11 4.

BrImoaHuTh nepedop BCceX BO3MOKHBIX BapUaHTOB Ui Iepecyéra 00BbEKTOB U KOMOMHALIUH.
[TpuMeHSTH paBUiI0 KOMOMHATOPHOTO YMHOKEHUSI.

JJIeMEeHThl KOMOWHATOPUKH
HauanpHblie cBeIeHUS U3 TEOPUU BEPOATHOCTEH
KontposbHast pabota Ne7

PacriosHaBaTh 3aaud Ha BBIYMCIEHUE YHUCIIA IEPECTAHOBOK, PAa3MELIECHUHM, COYETAaHUU H
MPUMEHSTh COOTBETCTBYIOIINE (POPMYIIBI.

BBIUUCIIATE YaCTOTYy CIy4aHOro coObITHA. OLEHUBATH BEPOATHOCTH CIIYYaHOTO COOBITHS C
[TOMOILBIO YAaCTOTHI, YCTAHOBJICHHOM OMNBITHBIM IyTéM. HaxoIWTh BEpOATHOCTH CIy4allHOTO
COOBITHSI Ha OCHOBE KJIaCCUUYECKOT0 OIpeieIeHHs BEpOSITHOCTHU. [IpuBoauTh puMepsl
ITOCTOBEPHBIX U HEBO3MOKHBIX COOBITUI

IMoBTOpeHue —19 u.

KBagpartsslii TpEXuineH
Crenennas ¢pyukius. Kopens N-it crenenu
HepaBeHcTBa ¢ 0JIHOM EpeMEeHHON
YpaBHEHUsI ¢ IBYMS IEPEMEHHBIMU U HX
CHUCTEMBbI
HepaBeHcTBa ¢ 1ByMsl IEPEMEHHBIMU U UX

CHCTEMBI
Apudmerndeckast nporpeccus ['eomerpuueckas
rporpeccust

DneMeHThl KOMOMHATOpUKU HavanbHble CBeIeHUs U3
TEOPUU BEPOSITHOCTEN

[IpomexxyTounas arrecranusi. iToroBas KOHTpOJIbHAs
pabora.

[loaroroBka K 3K3aMeHy

OnuceiBaTh  CcBOMCTBA (QYHKIMII HAa OCHOBE UX

WuTeprnpeTupoBaTh TpaQuKd  peaTbHBIX
TOJIOKEHHE Ha KOOPAMHATHOH TIOCKOCTH TpadukoB GyHKIMI y=ax?, y=ax?+n, y=a(x — m)2.

rpaguIecKoro
3aBUCHUMOCTEH.

IIPEJICTaBICHMUS.
IToka3piBaTh  CXEMAaTUYECKHU
Crpouts rpaduk Gynkimn y=ax>+bx+C, yMeTh yka3pIBaTh KOOPAUHATHI BEPIIHHBI 1apaboJIbI,eé
OCb CUMMETpHUH, HampaBjieHHEe BeTBed mapaloisibl. Pemate HepaBeHCTBa BTOpPOIl CTENEHH,
MCIIOJNIBb3YSl Tpaduueckue mpeacraBieHus. Vcmoib3oBaTh METOJ MHTEPBAJIOB Ui PELICHUs
HECJIOKHBIX PpAllMOHAJBHBIX HepaBeHCTB. Mcmonb3oBaTh uX s TpadUUecKoro pelieHus
CUCTEM YPAaBHEHUU C ABYMs IIEPEMEHHBIMH.

Perath cioco60M MOACTAaHOBKH CUCTEMBI JIBYX YPaBHEHMH C IByMsI TEPEMEHHBIMHU, BKOTOPBIX
O/IHO YpaBHEHHE NEPBOU CTEIEHHU, a APYrO€ — BTOPOM CTEIICHHU.

PeraTh TEKCTOBBIE 33J]auM, UCIOIb3Ys B KAUECTBE allre0Opandeckoil MoJIeN CUCTEMY YpaBHEHUH
BTOPOU CTEIIEHU C BYMs IIEPEMEHHBIMU; pEIIaTh COCTABICHHYIO CUCTEMY, HHTEPIIPETUPOBATH
pe3ynbTaT. BeiBoauTh opMyIbl N — ro wieHa apu@MeTHIecKoil porpecCuuu reoMeTpuIecKoi
[POrPECCUH, CyMMbI IEPBBIM N WIEHOB apU(PMETHUECKOH U T€OMETPUYECKON Mporpeccui,
pelaTh 3aJa4i ¢ UCMOJIb30BaHUEM 3TUX (QopMyi. J[oka3bIBaTh XapaKTepUCTUUECKOE CBOWCTBO
apu@meTnyeckoil M reomeTpuyeckoil mporpeccuil. OIlleHHBATh BEPOSTHOCTH CIy4ailHOTO
COOBITUS C TOMOIIBIO YaCTOThI, YCTAHOBJIEHHOW OIBITHBIM ITyTEM.

HaxonnuThk BEpOATHOCTD CIIy4alHOTO COOBITHS HA OCHOBE KJIACCHUYECKOIO OIPEAECIICHUS
BEPOSTHOCTH. [ [pUBOIUTH MPUMEPHI TOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHH.







