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Yuutens UM TpyIa yyuTenen, pa3padboTyuKoB padoyeil mporpaMmbl
Tepemknaa Hatanesg AnexcanapoBHa, yuuteiab MaTeMaTuku AOQY COII Ned

[TporpamMmma pa3paboTaHa B COOTBETCTBUH DejiepalibHOI0 KOMIOHEHTA TOCYIApPCTBEHHOI'O
CTaHIapTa OCHOBHOIrO 00I1Iero oopazosanud (yrB. npukazoM MuHoOpaszoBanusa P® or 5 mapra

2004r Ne1089)

¢ yuérom [IprmepHO#l OCHOBHOM 00pa30BaTEeNbHON MPOrpaMMBbl CPEAHETO 00IIero 00pa3oBaHus
(mpotokoit ot 28 nroHa 2016 roma Ne 2/16-3)

¢ yuérom YMK Anre6pa 10. H. MakapsiueB u np (7-9) YueOnuk «Anredpa, 7», «Anredpa, 8»,
«Anreopa,  9». I0.H.MakapsiyeB, H.I Munmokx, K. .Hemkos, C.5.CyBopoBa; 0ox
pen.C.A.Tenakosckoro.- M.: I[Ipocsentenue, 2020.




MNOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma no yueOnomy npeamery «Anredpa» 7-9 kiacchl cocTaBieHa Ha OC-
HOBE:

@DenepantbHOTO KOMIIOHEHTA TOCYAapCTBEHHOTO CTaHIapTa OCHOBHOTO oO0IIero oOpa3oBaHUs
(yTB. mpuka3zom MunoOpazoBanust PO ot 5 mapra 2004r Nel1089 ¢ uzmenenusmu ot 11 nexadps
2020r.);

Konuernmun pa3BuTHss MaTeMaTH4ecKoro ooOpasoBanus B Poccuiickoit Penepanuu (yTB.
Pacnopsioxenuem [IpaBurenscta PO ot 24 nexadps 2013 r. Ne 2506-p);

[IpumepHOIl OCHOBHOM 00pa30BaTEIbHOM MPOrpPaMMbI CpeAHEro obiiero o0pa3oBaHUs
(mpotoxout ot 28 utons 2016 roga Ne 2/16-3);

[IpumepHoil mporpamMmbl  BOCHHUTaHUS (0ZOOpEHO pemieHueM (QenepaabHoro  y4eOHO-
METOJIMYECKOr0 OOBEAMHECHHS MO 00meMy obOpa3zoBaHuio, MpoTokod Ne2 ot 2 wuroHs 2020r.
Ne2/20);

OcHoBHol ob6pazoBatenbHOi iporpammbl AOY COL Ne4 umenu I'.K. XKykoBa MO [luHckoit
panoH;

[Tporpammser Bocniutanust «lllkona JXykosa» (yrB. Ilea.coBetom AOY COILI Ne4 umenu I'.K.
Kykoa MO [unckoii paiton [Iporokon Nel ot 29.08.2020r.)

YMK: «Anrebpa, 7», «Anredpa, 8», «Anredpa, 9» mis o0meodpa3oBaTeIbHBIX IIKOJ aBTOPOB
O.H.Maxkapsiues, H.I'.'Munarok, K.M.Hemwkos, C.b.CyBopoBa

B coorBercTBHM C y4eOHBIM IIJJAaHOM OCHOBHOTO OOIIEro oOpa3oBaHHs B Kypce
MaTeMaTHKH BBIIETSIOTCA JIBa 3Tana — 5-6 KIacchl U 7-9 KIAcchl, y KaXKI0ro U3 KOTOPHIX CBOU
camoctositennbHble  (QyHKIMH. B 5-6 Kkimaccax wW3ywyaercs HWHTETPUPOBAHHBIA — MPEIMET
«MaremaTuka.

B coorBercTBHHM ¢ y4eOHBIM IUTAHOM MIKOJBI B 7-9-X Kilaccax pabouasi mporpaMma
peycCMaTpUBAET CIAEAYIONUI BapUaHT OpraHU3aIMH [Ipoliecca 00ydeHHs
B 7-X K1accax: B o0beme 102 gacos, B Henmeno — 3 yaca, 34 Hemenu
B 8-x kmaccax: B 00beme 102 gacos, B Henmeno — 3 yaca, 34 Hemenu
B 9-x knaccax: B 00beme 102 gacos, B Hezelnro — 3 4aca, 34 Helenu.

Bcero: 306 gacos.

Pabouas mporpamma oCHOBHOTO 0011eT0 00pa3oBaHMs IO MaTeMaTuke it /—9 KilaccoB
cocTaBlieHa Ha ocHOBe @DyHIaMEHTAIBHOIO sjpa coJepXkaHHug oOIIero oOpa3oBaHMUs U
TpeboBanuii K pe3ynbTaTaM OCBOECHHMS OCHOBHOM 00I11€00pa30BaTeNbHON  MPOTPAMMBbI
OCHOBHOTO 00Imero o0pa3oBaHMs, HpeACTaBIeHHbIX B denepanrbHOM TOCyIapCTBEHHOM
00pa3oBaTerbHOM CTaHaapTe 001Iero oopazoBanus. B HUX Tak)ke YUUTHIBAIOTCS OCHOBHBIC UJIEH
u nonoxkeHus [Iporpammel pa3Butus u GOpMUPOBAHUS YHHUBEPCATBHBIX YU€OHBIX ACHCTBUIMA IS
OCHOBHOTO 00111eT0 00pa30BaHMs.

CozHarenbHOE OBIAJCHUE yYaIlUMUCA CHUCTEMOU apudMeTHdecKuxX 3HAHUM U yMEHUU
HEOOXO/MMO B TIOBCEHEBHOW JKW3HH, U W3YYEHUS CMEKHBIX IMCIUIUIMH U TPOIOJDKCHUS
o0Opa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPE/IMETA

B kypce anreOpbl MOKHO BBIIEIHUTH CIEAYIONIME OCHOBHBIE COJEpKATeNbHbIC JIMHUU:
apudmMeTnka; anredpa; QyHKIIMU;, BEPOSTHOCTh M CTAaTHCTHKA. Hapsgy ¢ »TuM B cojaepkaHue
BKJIIOYEHBl JIBa JOMOJHUTENbHBIX METOJOJOTUUECKUX pa3jiesia: JIOTMKa M MHOXECTBa;
MareMaTMKa B  HCTOPUYECKOM  Pa3BUTHM, YTO CBS3aHO C  pealu3alued  Ieneu
OOIIEMHTEIUIEKTYaATbHOTO U OOIIEKYIBTYPHOTO pa3BuThs ydamuxcs. CoaepikaHue Kaxaoro U3
ATUX Pa3lIeJIOB Pa3BOPAYMBACTCS B COACPKATEIHLHO-METOIMUECKYIO JIMHUIO, MPOHU3BIBAIOIIYIO
BCE OCHOBHBIE cojiepkaTenbHble TMHUU. [Ipu 3TOM nepBast nuHUs — «JIoruka U MHOKECTBa» —
CIYXXUT TIed  OBJIAJICHUA  YyYalIUMHUCA HEKOTOPHIMH  JJEMEHTAaMH  YHHUBEPCAJIHLHOTO

2



MaTEeMaTU4YeCcKoro s3blka, BTOpas — «MaremMaTuka B HMCTOPUYECKOM pPA3BUTHUH» —
CIOCOOCTBYET CO3JaHUI0 OOIIEKYIbTYPHOT0, TyMaHUTAPHOTO (JOHA M3yUEHHUS Kypca.

Copepxanne JHHUA «ApPUPMETHKA» CIYXHT 0a30i s JadbHEHUIEro H3y4eHHS
yYalIMMHUCs MaTeMaTUKH, CHOCOOCTBYET pa3 BHUTHIO HMX JIOTHUECKOTO  MBIIUICHUS,
(OopMHpPOBaHUIO YMEHHSI MOJB30BAThCS ANTOPUTMAMHU, & TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJMMBIX B IOBCEAHEBHOW XHU3HU. Pa3BuTue MOHATHUS O 4YHCIE B OCHOBHOMU
IIKOJI€ CBS3aHO C pAlUOHAIBHBIMA M HPPALUOHAIBHBIMH YHCIaMH, (OPMUPOBAHHEM
MEPBUYHBIX MIPEACTABICHHUN O JEHCTBUTEIBHOM YHCIIE.

Conepxanne nuHHM «AnreOpa» cnocoOCTBYeT (OPMHPOBAHUIO Y  yUAIIUXCS
MaTeMaTU4YecKoro amnmapara g pelleHus 3aJad U3 pPa3felioB MaTEeMaTUKH, CMEXHBIX
IIPEIMETOB M OKPYXKAIOILEH pealbHOCTH. B OCHOBHOM 1IKOJI€ MaTepuas rpynnupyeTcs BOKpYr
paloHaIbHBIX BBIPAKEHUU. SI3bIK anreOpbl MOAUYEPKMBAET 3HAYCHHE MAaTEMaTHKU KaK S3bIKa
JUIsL TIOCTPOEHUSI MaTEMATHUUECKUX MOJIENEN MPOLIECCOB U SIBJIEHUM peanbHOro mupa. Pazsurue
QITOPUTMUYECKOTO  MBINUICHHS, HEO0OXOJUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
WH(OPMATUKHA, W OBIIQJICHHEC HAaBBIKAMHU JCIYKTUBHBIX S5 PpACCYXKICHUNU TaKKe SBISIFOTCS
3ajauaMu u3ydeHus: anredpsl. [IpeoOpa3zoBaHue CHUMBOJBHBIX (DOPM CIIOCOOCTBYET Pa3BUTUIO
BOOOpayKEHUS y4yallIUXCsl, UX CHOCOOHOCTEN K MaTeMaTH4€CKOMY TBOPUECTBY.

Conepxanue paznena «OyHKUHUW» HALIGJIEHO Ha MOJIYyYEHUE IIKOJIbHUKAMU KOHKPETHBIX
3HAHUN 0 (YHKIMM KaK BaXHEHIIEH MaTeMaTHYECKON MOJENHU JIJIsi OMUCAHUSI U UCCIEIOBaHUS
pa3Ho 00pa3HbIX mporeccoB. M3yueHne 3Toro MaTepuasna CocoOCTBYET PA3BUTHIO Y yUalUXCs
YMEHMSI HUCIOJIb30BAaTh pa3IMYHbIE SA3BIKM MAaTEMAaTUKH (CIIOBECHBIH, CHMBOJIMYECKUH,
rpaduueckuii), BHOCUT BKJIaJ] B OPMUPOBAHUE MPEJICTABICHUA O POJIM MaTEMaTHUKU B Pa3BUTUU
[MBWIA3AIIUU U KYJIbTYPBI.

Pasnen «BepoATHOCTP M CTaTHCTHKA» — OOSA3aTENbHBI KOMIOHEHT IIKOJHHOTO
o0pa3oBaHMsl, YCWJIMBAIOIIUN €ro MPHUKIAJHOE W MPAKTUYECKOE 3HAYEHHE. DTOT MaTepuai
HEOOXOUM TMpexJie BCEro s GOpMUPOBAHUS Y yHAIIUXCS (PYHKIIMOHAIBHON TPAMOTHOCTH —
YMCHHSI BOCHPHHHMATh W KPUTHYECKH aHAIW3UPOBATh WH(OPMAIHIO, IPEACTABICHHYIO B
pa3iauyYHbIX (QopMax, MOHUMATh BEPOATHOCTHBIA XapaKTep MHOTHX PEaIbHBIX 3aBUCHMOCTEH,
IPOU3BOJIUTH IPOCTEUIINE BEPOATHOCTHBIE pacdy€rbl. M3ydeHHMe OCHOB KOMOMHATOPHUKHU
MO3BOJIUT YYaIIMMCSI OCYILECTBJISATh PAacCMOTPEHHUE CiIydaeB, Imepebop Hu MOACUET dHcia
BApUAHTOB, B TOM YHCJI€ B MPOCTEUIINX MPUKIAAHBIX 3amadax. [Ipu M3ydeHUU CTaTHUCTHKUA U
BEPOATHOCTH O0OTaIalTcs MPEACTAaBICHUS O COBPEMEHHOW KapTHHE MHpa U METOJaX ero
uccienoBanus, (opMHupyeTrcs MOHHUMAaHHME pPOJIM CTAaTUCTUKA KaK MCTOYHHMKA COI[MAIIbHO
3HAUYMMOM MH(OPMAIINK U 3aKIIaJIIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO MBIIILICHUS.

IIVTAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydeOHOTro mpenMera «Anrebpa» MODKHO oOecneduBaTh JOCTHIKEHHE Ha
YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHMs CICAYIOUIUX JUYHOCTHBIX, METANpPEIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMHHOCTHBIE PE3VJIBTATHI

I'paiknanckoe W JAyXOBHO-HPABCTBEHHOE BOCIHMTAHHE: TOTOBHOCTBIO K BBIINOJIHEHUIO
00s13aHHOCTEN TpaKJaHWHA W pealH3alldd €ro MpaB, IMPEJACTABICHHEM O MaTEeMaTHYECKHUX
OCHOBax (YHKIIMOHHPOBAHHS PA3NIUYHBIX CTPYKTYp, SIBICHHUN, TMPOLEAYp TpPaKIAHCKOTO
obmectBa (BBIOOPHI, OMPOCHI W TIP.); TOTOBHOCTBHIO K OOCYKIEHHIO AITHYECKUX MPOOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHHI HAayKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B IEITEILHOCTH YUEHOTO.

IlarpuoTHyeckoe BOCHMTAHME: TIPOSABICHUEM HHTEpeca K TMPOLULJIOMY U HACTOSIIEMY
POCCHUICKOM MaTE€MAaTHKH, LEHHOCTHBIM OTHOUIEHHEM K JIOCTH)KEHUSIM POCCUHUCKUX
MaTE€MaTUKOB U POCCHUICKON MaTeMaTHUYeCKOW IIKOJIbI, K UCIOIb30BAHUIO 3TUX JOCTHKEHUU B
JIPYTUX HayKax W MPUKIAIHBIX chepax.



JInyHoCcTHBIE  pe3yJibTaThbl, oO0ecrmeYyMBaOIHEe  AJANTAIUI0  O0y4yamwmierocss K
U3MEHSIOIHUMCS YCJIOBHSIM CONMAJILHON M MPHUPOIHOIi Cpeibl: TOTOBHOCTHIO K JICHCTBHSIM B
YCIIOBHUSIX  HEONPENEIEHHOCTH, IIOBBIIICHUIO YPOBHA CBOEH  KOMIIETEHTHOCTH  4epe3
NPaKTUYECKYIO JICATEIBHOCTh, B TOM YHCJIE YMCHUE YYUTBCS y IPYTHX JIIOJCH, mpuoOperaTh B
COBMECTHOU ACATCIIBHOCTH HOBBIC 3HAHHWA, HABBIKKM W KOMIICTCHIMUH M3 OIbITa APYTHUX;
HEOOXOUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHH, B TOM dYHciIe (HOPMYIHPOBATH WICH,
IIOHATHUSA, THIIOTE3bI 06 OGT:CKTaX " ABJICHUAX, B TOM YHCJIC paHCC HC HU3BCCTHBLIX, OCO3HABATH
NeQUIUTBI COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEW, IUIAHUPOBaTh CBOE DPa3BUTHE;
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOIUI KOHTPMEpP, KOPPEKTUPOBATH TNPUHHUMAEMbIe pEIICHUS W JICHCTBHSA,
(bopMyIHpOBATH M OLICHUBATH PUCKHU H MOCIIEICTBUS, (HOPMUPOBATH OIIBIT.

JcTeTHYecKoe BOCHUTAHHME: CIIOCOOHOCTBIO K  SMOIMOHAIBHOMY H  3CTETHUYECKOMY
BOCIIPUATHUIO MAaTEMAaTUYECKUX OOBEKTOB, 3a/1ay, PEIICHUMN, pacCyX JCHHUH; YMEHHUIO BUJIETh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

[leHHOCTH HAYYHOr0 MO3HAHWSA: OPUCHTAIMCH B JACITEILHOCTH HAa COBPEMEHHYIO CHCTEMY
HAYYHBIX TPEJICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOIbI U
o0miecTBa, TOHUMAaHHEM MAaTEMAaTHYECKOW HAayKH KakK cgepbl YeIOBEYEeCKOH IesITeIbHOCTH,
9TanoB €€ pa3BUTUS M 3HAYUMOCTH JIIS PA3BUTHS LUBWIM3ALMHU; OBIAJCHUEM S3bIKOM
MaTeMaTUKH W MaTeMaTHYeCKOU KyJII;TypOfI KaKk CpCACTBOM IIO3HAHUA MHpA; OBJIAACHHEM
NPOCTEHIIIMMHU HaBBIKAMH HCCIICJIOBATEIILCKOM e TETbHOCTH.

®duznyeckoe BocnUTaHMe: (QOPMHUPOBAHUE KYJIbTYpPhl 3J0POBbSI H  SMOIMOHAIBHOTO
OJIaromoNy4usi: TOTOBHOCTHIO TPUMEHSITh MaTEMaTHUECKUE 3HAHUS B HMHTEpPECaX CBOETO
3JI0pOBBsI, BEJICHHs 370POBOT0 00pa3a XKHU3HH (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM
3aHSATUA W OT/AbIXa, peryspHas (Qu3UYecKas AaKTHBHOCTH); CPOPMHPOBAHHOCTHIO HaBbBIKA
pedekcun, MpU3HaHUEM CBOETO MTpaBa Ha OMIMOKY M TAKOTO KE IpaBa JAPYroro 4eaoBeKa.
TpynoBoe BocmUTaHMe: YCTAaHOBKON Ha aKTHBHOE YYacTHE B PCIICHUHU MPAKTHUECKUX 3ajad
MaTEeMAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEMaTHYECKOro oOpa3oBaHMs Ha
NPOTSDKEHUHM BCEH KHU3HHM I YCIEIIHOW NPO(eCCHOHAIBHOW ACATEIBHOCTH M Pa3BUTHEM
HEOOXOUMBIX YMEHMI; OCO3HaHHBIM BbIOOPOM U MOCTPOEHUEM HHIAUBUAYAIBHON TPaeKTOPUU
0o0pa3oBaHUs M JKU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX
noTpeOHOCTEH

JK0JIOTHYECKOEe BOCIMHUTAHHE: OpUEHTAIlel Ha MPUMEHEHHWE MaTeMAaTHYeCKUX 3HAHUM st
pelieHns 3a7ad B O0JIACTH COXPAHHOCTH OKPYKAOIIEH Cpelbl, TUTAHUPOBAHUS IMOCTYIKOB H
OIICHKH WX BO3MOHBIX IOCIEJCTBUI NI OKPY>KAIOLIEH Cpellbl; OCO3HAHHWEM TJI00albHOTO
XapakTepa 3KOJOTHISCKUX MPOOJIeM U TIyTeH MX pPerieHUs.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yabTaThl OCBOCHHS MpOrpaMMbl yueOHOro mpeamera «Asnredpay
XapaKTepU3yIOTCS ~ OBNQJICHUEM  YHUBEPCAIBHBIMU  TO3HABATEIbHBIMU  JICHCTBUSMHU,
VHUBEPCANIbHLIMU ~ KOMMYHUKAMUBHLIMY  TEUCTBUSIMU U YHUBEPCATbHLIMU ~ Pe2VAAMUEHbIMU
JECUCTBUSIMU.

1) Ynusepcanvnvle nosnasamenvhvie oelicmeus obecneuusaom opmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00YUarwuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCarowe20 Mupd,
npuUMeHeHue J102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHutl pabomamso ¢ ungopmayueti).

bazoBbie mornueckue AeMCTBUS:

. BBISIBJISITh M XapaKTEPH30BaTh CYIICCTBCHHBIC MPHU3HAKH MaTEMaTHYECKHX OOBEKTOB, MOHITHMA,
OTHOIICHUH MEXIy NOHATUAMH, (OPMYIUPOBATH OINpEACNeHUS MOHATHH;, yCTaHABIUBATh
CYIIECTBEHHBIA MIPHU3HAK KIacCH(PHUKAIINN, OCHOBAHUS TSI 0OOOIICHUS U CPAaBHEHUS, KPUTCPUHU
MIPOBOAMMOTO aHAIN3A;

. BOCIIpUHUMATh, (OPMYJTUPOBAaTH U TPeoOpPa30OBBIBATh CYXJACHHS: YTBEPAWUTEIbHBIE U
OTpHUIaTeNbHbIE, EANHIUYHBIC, YACTHBIE U OOIIIHE; YCIOBHEIE,



. BBIIBIISITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M NIPOTUBOPEUUs B (akTax, JaHHBIX,
HAOJIOJIEHUSAX U YTBEPXKACHUSX; MpeuiaraTb KPUTEPUU U1l BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;
. JeNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;
. pa3bupaTh JOKa3aTENbCTBA MAaTEMaTUYECKUX YTBEPXKIEHUN (MpsiMble U OT MPOTUBHOIO),
IPOBOJIUTH  CaMOCTOSITETIHbHO  HECIIOKHBIE  JIOKAa3aTelbCTBA  MAaTEMaTHYECKHX  (DaKTOB,
BBICTpauBaTh AapryMEHTAllMI0, MPUBOJIUTH TMPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBHIBATH
COOCTBEHHBIE PACCYKACHUS;
. BbIOMpaTh crnoco0 pemieHus: yuyeOHON 3ajauu (CpaBHHBATh HECKOJIBKO BapHAHTOB pEILICHUS,
BBIOMpPATh HaNOOJIee MOIXOAAIIHNHA ¢ YIETOM CAMOCTOATEIBHO BBICICHHBIX KPUTEPHEB).

basoBble nccnenoBarenbcKkue AeHCTBUS:
. MICTIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUI MHCTPYMEHT TO3HAHUS, (POPMYTUPOBATH
BONPOCHI, GUKCHUPYIOLIUE TPOTUBOPEUHE, IPOOIEMY, CAMOCTOSTENIbHO YCTaHABINBATh HCKOMOE
U JlaHHOoe, (OPMHUPOBATH THIIOTE3Y, APIYMEHTUPOBATh CBOIO MO3UIMIO, MHEHHE; MPOBOAMUTH IO
CaMOCTOSITENIbHO COCTABIIEHHOMY IIJIaHY HECIIOXKHBIM AKCIIEPUMEHT, HEOOJbIIOe UCCIeI0BaHUE
[0 YCTaHOBIJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro 0OBeKTa, 3aBUCHMOCTEH OOBEKTOB MEXKIY
co00ii;
. CaMOCTOSITETIbHO (OPMYJIHPOBATH OOOOIIEHUS W BBIBOABI IO pPE3yabTaTaM IPOBEAEHHOTO
HaAOII0/IEHUs, UCCIIEeI0OBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHHI;
. IPOTHO3UPOBATh BO3MOXHOE PAa3BUTHUE IMPOIIECcCa, a TAKKe BBIIBUTaTh MPEAMOIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabota ¢ nuapopmanmeii:
. BBIABIISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(GOpPMAIMH, JAHHBIX, HEOOXOAMMBIX IS
pelleHus 3a1a4H;
. BBIOMpATh, AaHATM3UPOBATh, CUCTEMATH3MUPOBATh U UHTEPIPETUPOBATh HH()OPMAIHIO PA3ITUIHBIX
BUJIOB U (hOpM Ipe/ICcTaBICHUS;
. BBIOMpaTh (GOpMy TpeAcTaBiIeHUs HWHGPOPMAIMKA W WLUIIOCTPUPOBATh peIIaeMble 3a7adu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMH;
. OLEHWBATh HAAEKHOCTh HMHOOPMAIMHM 110 KPUTEPHUSAM, TPEAJIOKECHHBIM YUUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

2) Vnueepcanvnvie kommyHukamusHvle Oelicmeus obecneyusarom coopmuposaHHoCmy
COYUANBHBIX HABLIKO8 00YYAIOUUXCA.

OO01enue:
. BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUH C YCIOBUAMHM M LIETSAMH OOILIECHHUS;
SICHO, TOYHO, TPAaMOTHO BBIP@KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX TEKCTaX,
JlaBaTh MOSICHEHUs 110 X0y PElIeHHUs 3a7auyil, KOMMEHTUPOBATh MOJTY4YE€HHBIN pe3yJbTarT;
. B X0/e OOCYXIEHHS 3a/laBaTh BOIPOCHl IO CYHIECTBY OOCYXTaeMOH TeMbI, NpPOOIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEH, HALlEJIEHHBbIE HAa MOUCK PELIEHHUS; COMOCTaBIATh CBOU
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHKOB JHANOTa, OOHApYKHWBaTh Pa3IndMe M CXOJCTBO
NO3ULIMI; B KOPPEKTHOW (hopMe (popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHMS,;
. TIPEICTABJIATh PE3YyJIbTAaThl PEIICHHUS 3a/a4d, OJKCIIEPHUMEHTA, WCCIIEAOBAaHMs, IPOEKTa;
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTAllMd |
0COOEHHOCTEHN ayAUTOPHH.

CoTpynHHYECTBO:
. IOHUMATh M WCIOJBh30BATh TPEUMYIIECTBA KOMAHJHOW W HHIUBUAYaJbHOH pabOTHl TpHU
pelIeHNH Y4eOHBIX MaTeMaTW4YeCKMX 3ajay; MPUHUMATh IeJlb COBMECTHOW JesTeIbHOCTH,
IUTAHUPOBATh OPTAaHMU3AINIO COBMECTHON pabOTHI, pacTpeiessiTh BUIBI PadOT, TOTOBApUBATHCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001IATh MHEHHUS HECKOJIBKUX JIFOACH;
. y4acTBOBaTh B IPyNIOBBIX opMax paboThl (00CyxkaeHUs, 0OMEH



3. MHEHUSMU, MO3TOBBIE IITYPMBI U JIp.); BBIIIOIHATH CBOIO YacTh pa0OThI M KOOPAUHUPOBATH CBOU
NENCTBUS C IPYTUMH 4JIeHAMHU KOMaH/Ibl; OLIEHUBATh KaueCTBO CBOETO BKJIaJla B OOLIUI IPOAYKT
10 KpUTEpHsiM, CHOPMYITHPOBAHHBIMU YIYACTHHKAMU B3aUMO/ICHCTBUS.

3) Yuueepcanvuvie pecynamuensie deticmeaus obecneyusarom Qopmuposanue cmviCio8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
CamMoopranuzanus:

1. caMOCTOSITENIBHO COCTaBISATh IUIAH, AITOPUTM PEIICHHS 3aJa4d (MU €ro 4acTh), BEIOMpATh
Croco0 pemieHuss C Y4eTOM HMEIOIIUXCS PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHUH C y4ETOM HOBOW MH(DOPMAIIHH.
CaMOKOHTPOJIb:

1. Bmagerp cmocob6aMu CaMONPOBEPKH, CAMOKOHTPOJS Tpolecca W pe3yibTara peIieHUs
MaTeMaTH4eCKOH 3a7auu;

2. TpeABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NPH pEIICHUU 3a/a4d, BHOCHTH
KOPPEKTHUBBl B JIEATEIbHOCTb HAa OCHOBE HOBBIX OOCTOSTENbCTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

3. OLIEHHWBaTh COOTBETCTBHE pe3yJbTaTa [EATEIbHOCTH IIOCTABJICHHON LEIM U YCJIOBHSIM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WIIM HEJOCTHKCHHUS 1[EJIH, HAXOIUTh OIINOKY, 1aBaTh OIEHKY
IpUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

JIeMEHTBI TEOPHUH MHOKECTB M MATEMATHUYECKOH JOTHKH
* OnepupoBaTh MOHITHSIMHU: MHOXKECTBO, XapaKTEPUCTUKH MHOXKECTBA, 3JIEMEHT MHOYECTBA,
MyCTOE MHOKECTBO, KOHEYHOE U OECKOHEYHOE MHOXKECTBA, MOAMHOMXECTBO, MPUHAIICKHOCTB,
BKJIIOUEHHE, PABEHCTBO MHOKECTB;
M300paxkaTh MHOKECTBA U OTHOIICHUS MHOKECTB C TIOMOIIBIO KPYTOB Diijiepa;
* OMNpeAeNsITh NPUHAICHKHOCTh DJEMEHTA MHOXECTBY, OOBEIMHEHHIO M TEPECEUYCHUIO
MHOKECTB;
* 33/1aBaTh MHOKECTBO NIEPEUUCIIEHUEM €T0 AIEMEHTOB, CIIOBECHBIM OITMCAHUEM;
* HaXOJIUTh MepeceueHne, 00beIMHEHUE, ITOAMHOKECTBO B MIPOCTEHIIINX CUTYAIUsX;
* ONEPUPOBATH MOHATUSMHU: ONPENCICHUE, aKCHOMa, TEOpEMa, 10Ka3aTeIbCTBO, BHICKA3bIBAaHUE,
UCTUHHOCTh M JIO)KHOCTh BBICKa3bIBaHUs, OTPHULAHMWE BBICKA3bIBAHUM, OIEpallMUd HaJ
BBICKA3bIBAaHUSIMU: U, UJTH, HE, YCIIOBHBIC BHICKA3bIBAHUS (MMILJTUKALIHH ),
* IPUBOJUTH NPUMEPBI U KOHTPIPUMEPHI JIs IOATBEPKICHUSA CBOUX BBICKA3bIBAHUI;
* CTPOUTH BBICKA3bIBaHUS, OTPULIAHUS BHICKA3bIBAHUM.

Yucaa
* OmnepupoBaTh TOHSATUSMU: HATYpPATbHOE YHCIIO, II€JI0E€ YHCI0, OOBIKHOBEHHAs ApOOb,
JecsATHYHAs TpoOb, CMeIIaHHasi Jpo0b, pallMOHAIBFHOE YWCIIO, apu(PMEeTHUECKU KBaApaTHBIN
KOpEHB;
* ONEpPUPOBATh IIOHATUSAMMU: MHOXKECTBO HATYPAJIbHBIX YHCEN, MHOXKECTBO LEJbIX YMCEl,
MHO’KECTBO PAIMOHAIBHBIX YHCEII, UPPALUOHAIBHOE YUCIIO, KBAJAPATHBIN KOPEHb, MHOXECTBO
JCUCTBUTENIbHBIX ~ YHUCEJN, TIEeOMETpUYECKas  HHTEpPIpETalus  HaTypaJbHbIX,  LEJBIX,
palMOHANTBHBIX, IEUCTBUTEIbHBIX YUCEN;
* IOHUMATh U OOBICHATH CMBICH MO3UIIMOHHOW 3alUCH HATYPATLHOTO YHCIIa;
* UCIIOJIB30BaTh CBOWMCTBA YMCEN M MpaBWIa JECWCTBUU MPU BBINOJHEHHH BBIYMCICHUN, B TOM
YHUCJIE C UCIIOIB30BAaHUEM IPUEMOB PALlMOHAIBHBIX BBIUUCIICHUM;
* WCIOJB30BaTh MPHU3HAKKA JIE€IUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU BBIYUCICHUN U
pELIEHUH HECIOKHBIX 3a/1a4;
* BBINOJIHATH OKPYIVICHUE PAlMOHAJIBHBIX YMCEI B COOTBETCTBUU C MpaBWJIAMH M C 3aJaHHOU
TOYHOCTBIO;
* OLICHMBATh 3HAYEHUE KBAJPATHOTO KOPHS U3 MOJOKUTEIBHOTO IEJOT0 YHUCIIA;
* pacno3HaBaTh PalMOHAIBHBIE U UPPALIMOHAIBHBIE YHCIIA U CPABHUBATh UX;




* IPEACTABIIATH PAIIMOHAILHOE YMCIIO B BUJE IECATUIHON ApoOH;
* YHOPS0YUBATh YKCIIa, 3aMCAHHbIE B BHIe OOBIKHOBEHHON U I€CATUYHOM ApoOu;
» HaxoauTh HOJI 1 HOK wucen u ucnoab30BaTh UX NP PELICHUU 33]1a4

ToxaecTBeHHbIE IPe00PA30BaAHUSA
* OmnepupoBaTh MOHATUSIMH: CTEIEHb C HATypaJIbHBIM IOKa3aTelIeM, CTENEHb C IIeJIbIM
OTPULIATENIbHBIM IIOKa3aTeeM;
* BBIMOJHATH HECJIOKHBIE MPe0oOpa3oBaHus IJis BBIUKUCICHUS 3HAUCHUI YHMCIIOBBIX BBIPAKECHUH,
COJIepXalNX CTENEHU C HaTypaJbHBIM II0KAa3aTeleM, CTEINEHH C UEIbIM OTPHULATEIIbHBIM
MOKa3aTelieM;
* BBINIOJIHATH MIPEOOpPa30BaHUs LIEIbIX BBIPAXKEHUN: PACKPbIBATh CKOOKHU, MPUBOAMTH MOJA0OHBIE
claraeMble; BBITIOJIHATH JACHCTBUS C OJHOWICHAMH (CIIOKEHHE, BBIYUTAHUE, YMHOXEHUE),
JEHCTBHUS C MHOTOWIEHAMHU (CJI0KEHHUE, BHIYMTAHNE, YMHOXKEHHUE);
* HCIIOJIb30BaTh (HOPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaJpaT CYMMBI, KBaapaT pPa3HOCTH,
pPa3HOCTb KBAAPATOB) Ui YIPOILEHUS BEIUNCICHUM 3HAUEHUI BBIPAXKESHUN;
* BBIMOJHITH Pa3JI0KEHWE MHOTOYJICHOB HA MHOXHTEIU OJHUM U3 CIIOCOOOB: BBIHECCHHE 3a
CKOOKY, TPYNIHPOBKA, UCIOIb30BaHUE POPMYI COKPAIIEHHOTO YMHOXKEHHUS,
* BBIJICTISITH KBAAPAT CYMMBI M KBaJIpaT pa3HOCTH OJHOUYJICHOB;
* pacKJIaJIbIBaTh HA MHOXKUTENIU KBAJPATHBINA TPEXUIICH;
* BBINIOJIHATH MPEOOPa30BaHUS BBIPAKEHUN, COACPKAIIUX CTEHNEHU C ILIENbIM OTPUIIATEIbHBIM
MOKa3aTeseM, IEPEXOAUTh OT 3allMCU B BUJE CTEIEHU C LIEJIbIM OTPULIATENIbHBIM OKAa3aTeIeM K
3amnMcu B BUJIE 1po0u;
* BBINIOJIHATH HECJIOXHBIE MPeoOpa3oBaHus IPOOHO-TMHEWHBIX BBIPAXKEHUI M BBIPAKEHUN C
KBaJIPATHBIMU KOPHSIMHU, a TAaK)KE COKpAIICHHE APOoOei, pUBEICHUE alTreOpandecKux aApodei K
o0mieMy 3HaMEHATEel0, CIOKEHHE, YMHOKEHHE, JeNIieHHEe anre0Opandeckux JIpoOei, Bo3BeleHne
anreOpanvdecKoi IpooH B HATYPATBHYIO U IEIYI0 OTPUIIATEIIEHYIO CTETICHU;
* BBITIOJIHATH TPE0OPa30BaHusl BEIPAKECHH, COIEPIKALINX KBaApaTHbIE KOPHU;
* BBIICNIATH KBAJpPAaT CYMMBbI WJIM KBaJpaT Pa3sHOCTH JABYUYIEHA B BBIPAKECHUSX, COICPKALIUX
KBaJpPaTHbIEC KOPHHU;
* BBITOJHATDH MTPE0OPa30BAHMS BBIPAKEHUN, COIEPKAIINX MOTYIb.

YpaBHeHHS M HEPABEHCTBA
* OnepupoBaTh TMOHATUSIMH: PABEHCTBO, YHCJIOBOE PABEHCTBO, YypaBHEHUE, YHCIOBOE
HEpPaBEHCTBO, HEPABEHCTBO, KOPEHb YPaBHEHUS, PEIICHUE YPaBHEHHs, pEUICHUE HEPABEHCTBA,
PaBHOCUJIBHBIE YpaBHEHHS, O00JacTh OINPEJCICHUS YypaBHEHHMsS (HEPAaBEHCTBA, CHCTEMBI
YpaBHEHUU WM HEPABEHCTB);
* IIPOBEPSATH CIPABETMBOCTH YHCIIOBBIX PABEHCTB U HEPABEHCTB;
* pelaTh JIMHEITHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJSALIMECS K JINHEUHBIM;
* pemaTh JUHEWHBIE YPaBHEHUS W YpaBHEHUS, CBOJANIMECS K JIMHEWHBIM, C TOMOIIBIO
TOKJIECTBEHHBIX MPeoOpa3oBaHMii;
* IIPOBEPSTH, SBIIAETCS JIM JAHHOE YMCIIO PEIICHUEM YpaBHEHHS (HEPABEHCTBA);
* pemath KBaJpaTHbIE ypaBHEHHs MO (Qopmysie KOpHEH KBaJpaTHOTO ypaBHEHHUS; * pellaTh
KBaJpaTHBIC YPABHEHHS U YPABHEHMS, CBOAIINECS K KBaIPATHBIM, C IIOMOIIBIO TOXKIECTBEHHBIX
npeoOpa3oBaHuii;
* pemiaTh CUCTEMBI HECJIOKHBIX JTMHEHHBIX YPAaBHEHUH, HEPABCHCTB;
* U300pakaTh PELICHUS HEPABEHCTB M UX CHUCTEM Ha YHUCIOBON MPSIMON;
* pemaTh ApOOHO-TMHEHWHBIE YPABHCHHS;

* pemraTh MPOCTEHIIIE UpPAITMOHATILHBIC ypaBHEHUS BUIa 4/ f(Xx) = a, \/ flx) = \/ g(x);

* pemaTh ypaBHEHHs BUaa X" = a

* pemaTh ypaBHEHHsI CIOCOOOM Pa3JIoKEeHUsT HA MHOXKHUTEIIH U CIIOCOOOM 3aMEHBI IEPEMEHHOM;
* MCIIOJIB30BATh METOI MHTEPBAIIOB JIUISl PEIICHHS LIEIBIX U IPOOHO-PAIlHOHAILHBIX HEPABEHCTB;
* peaTh JUHEHWHBbIC YPAaBHCHUS M HEPABEHCTBA C TapaMeTPaMu;

* pelaTh HECJIOKHBIE KBaJPAaTHBIEC YPABHEHUS C TapaMETPOM;

* pelaTh HECJIOKHBIC CUCTEMbI JIMHEHHBIX YPAaBHEHHH C ITapaMeTpaMu;




* pemaTh HECJIOKHBIE YPaBHEHHUS B IIEIbIX YUCIIAX.
DOyHKIHH
* OmnepupoBaTh MOHATUSAMH: (YHKLIMOHAIbHAS 3aBHCUMOCTh, (QYHKUUS, Tpapuk (yHKIUH,
crocoObl 3ajaHusd (YHKIMM, apryMeHT M 3HadeHHe (QYHKLUUHU, 00JacTb ONpeAeieHUus u
MHOXECTBO 3HAUE€HUH (QYHKUMH, HYIH (YHKIHHM, [POMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTb (DYHKIIMH, YETHOCTH/HEUETHOCTD (DYHKIIMUH;
* HaXOAMTh 3HAUYEHUE (PYHKIMH MO 33JaHHOMY 3HAUYEHHUIO apTyMEHTa;
* HaXOJMUTh 3HAYEHUE apTyMEHTa 110 3alaHHOMY 3HaYE€HUIO (DYHKIIMU B HECTIOKHBIX CUTYALUSIX;
* OIIPEIEIIATH MOJOKEHUE TOUKHU M0 e€ KOOpAUHATaM, KOOPIMHATHI TOYKH O €€ MOJIOKEHHUIO Ha
KOOPJIMHATHOM IMJI0CKOCTH;
* mo rpaduKy HAXOAWUTh OOJACTb OIpENeNCHUs, MHOXKECTBO 3HAUCHWH, HYIHW (PYHKIUH,
IPOMEKYTKM 3HAKOIOCTOSHCTBA, IPOMEXKYTKH BO3pacTaHus M yObIBaHUS, HaumbOoibllee U
HaMMEHbIIIee 3HAaYeHUs (PYHKINH;
* CTpOUTH TpauK TMHEHHON PYHKITUH;
* TMpOBEPsTH, SBISETCA JHM JaHHBIH Tpaduk rpadukom 3amaHHOW (yHKIMM (ITMHEHHOH,
KBaJPaTUYHOM, 0OpaTHOM MPONOPLUUOHAIBHOCTN);
* OTIpEACTATH NPUOMKEHHBIE 3HAYCHUSI KOOPIUHAT TOYKH IePeCceYeHNUs TPaPUKOB (DYHKIIHIA;
* CTPOWTH TpapuKH JHMHEWHOW, KBAAPAaTWUYHON (yHKIMI, 0OpaTHONH NPOMOPIUOHAIBHOCTH,
dymemit Buna yza+—=y = Vi, y = ¥,y = lxl;
* Ha TIpUMepe KBaJIPaTUIHOHN (YHKIIMU MCIOIB30BATh Mpeodpa3oBanus rpadpuka pyHkmun y = £
(x) nns moctpoenus rpaduka pynkuuu y = af (kx + b) + c;
* COCTaBISTh YpaBHEHHE MPSMOW IO 3aJaHHBIM YCIOBHSM: MPOXOMSIIEH 4Yepe3 IBE TOYKH C
3aJJaHHBIMM KOOpJMHATaMM, MPOXOASIIel dYepe3 MaHHYI0 TOYKY W IapajulelbHOM JaHHOU
IIPSIMOM;
* KccileoBaTh PYHKLUIO 10 €€ rpaduky;
* HaxOJHWTh MHOXXECTBO 3HAUEHWH, HYJIH, MPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH
KBaJpaTUYHOU (QyHKIIMH;
* omepupoBaTh Ha 0a30BOM YpOBHE TOHATHSAMH: IIOCIEIOBATEILHOCT, apudmMeTnuecKas
nporpeccusi, reoMeTpuiecKas Iporpeccus;
* pemath TPOCThIE 3a/Ja4d Ha TPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh IONyYeH
HEMOCPECTBEHHBIM MOJCUETOM 0e3 mpuMeHeHHs! HopMy;
* pemiarth 3aJ1a4l Ha apUPMETUYECKYIO U T€OMETPUUECKYIO ITPOTPECCHUIO.
TekcroBble 321244
* PemaTh HecJIOXHBIE CIO)KETHBIE 337]aud PAa3HBIX THUIIOB Ha BCe apu(METHUECKHe JCHCTBUS;
pelaTh MPOCTHIE U CIOXKHBIE 33J]aud Pa3HBIX TUIIOB, a TAKXKE 3a/1a4M MOBBIIIEHHON TPYIHOCTH;
* CTPOUTH MOJIENb YCJOBHS 3aqaud (B BHJIE TaOJUIBI, CXEMBI, PHUCYHKAa), B KOTOPOIl aHbBI
3HaYeHUs JBYX M3 TPEX B3aUMOCBSA3AHHBIX BEJIMYMH, C LENbIO TOKMCKA pEIIeHHs 3a/lauM;
UCTIOJIB30BaTh Pa3HBIE KPATKHUE 3aIMCH KaK MOJETH TEKCTOB CIIOKHBIX 3ajad Uil MOCTPOCHUS
MIOMCKOBOW CXEMBI U pellIeHus 3a/1ay;
* pa3mUYaTh MOJENb TEKCTa W MOJETh PEUICHHs 33a/1a4H, KOHCTPYHPOBAaTh K OIHOH MOJENN
peLIeHHs HEeCIIOKHOM 3aJJaul pa3Hble MOJIENIM TeKCTa 33/1a4H;
* OCYUIECTBIJIATh CHOCOO MOMCKAa pEIIeHUs 3a7aud, B KOTOPOM pacCyXJIE€HHE CTPOUTCS OT
yCIOBHUS K TpeOOBaHMIO WJIM OT TpeOOBaHUS K YCJOBHIO; 3HaThb M IMPHUMEHATh 00a crocoba
MOKCKa penieHus 3a1a4 (0T TpeOOBaHU K YCIOBHUIO U OT YCIIOBHS K TPEOOBAHMUIO);
* peliaTh HeCIOXKHbIE JIOTUYECKHE 3a/1a4l METOJIOM PacCyKICHUH, MOJEIMPOBATh PACCYKICHUS
IIPY TIOWCKE PEICHUs 3a/1a4 ¢ TIOMOIIBI0 TpadCXeMBbl;
* pemaTh JIOTHYECKUE 33/1a4M PasHBIMU CIIOCOOAMHU, B TOM YHUCIIE C IBYMs OJIOKaMH U C TpeMs
0J10KaMHM TaHHBIX ¢ IIOMOIIBIO TAOIHII;
* COCTaBIIAITh TUIAH PELICHHUS 3a]1a4i; BBIIEIATD JTalbl PELICHUs 33Ja4d U COJIepKaHNUEe KaxX/10To
JTarna;




* yMeTb BBIOMpAaTh ONTUMAJIbHBIA METOJA pELIeHHsS 33aJadyd M OCO3HaBaTh BBIOOpP MeToja,
paccMaTpuBaTh pa3IMYHbIC METO/Ibl, HAXOUTh pa3Hble PEIICHUS 3a1a4H, €CIIM BO3MOXKHO;
* AHAJIM3UPOBATh 3aTPYJHEHUS NIPU PELLIEHUU 33/1a4;
* BBINOJIHATH PA3JIMYHblEe NpeoOpa3oBaHMs NPEUIOKEHHON 3ajlaud, KOHCTPYHUPOBaTb HOBBIE
3a[a4d U3 1aHHOHU, B TOM YHCJie 0OpaTHBIE;
* UHTEPNPETHPOBATH BHIUUCIUTENIBHBIE pE3yabTaThl B 3aJade, MCCIEIOBATH IOJy4YEHHOE
pelleHue 3a1auu;
* AQHATU3UPOBATb BCEBO3MOXKHBIE CHUTYallUM B3aMMHOIO pACIOJOXKEHHUS J[BYX OOBEKTOB M
M3MEHEHHUE UX XapaKTEPUCTUK IIPU COBMECTHOM JIBHIKEHUU (CKOPOCTh, BPEMsI, PACCTOSIHUE) IIPU
pelIeHUH 33Jad Ha JBIDKEHUE JBYX OOBEKTOB Kak B OJHOM HallpaBI€HUHM, TaK U B
IIPOTUBOINOJIOKHBIX HalPaBICHUIX;
* 3HaTh Pa3jU4ue CKOpocTel 00BbEKTa B CTOAYEH BOJE, MPOTUB TEUYEHUS U 110 TECUEHHUIO PEKH;
UCCJIEIOBaTh BCEBO3MOXKHBIE CHUTyallUM @pPHU PELIEHUM 3aJad Ha JBWKEHUE 10 pEKE,
paccMaTpuBaTh pa3Hble CUCTEMbl OTCUETA,
* pemaTh 3aJa4d Ha HAXOXKJEHHE YaCTH YUCIIAa M YKCIa [0 €ro YacTH, pemarh pa3HooOpa3Hble
3aJjauyl «Ha 4acTuy;
* pemaTb U OOOCHOBBIBaTh CBOE pellIeHUE 3a/1ad (BBIACIATH MAaTEMaTUYECKYI0 OCHOBY) Ha
HaXO0’KJICHUE YacCTH YKCila U YHUCIIA IO €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIa IpooH;
* HAXOJUTh IPOLEHT OT YMCJa, YUCIIO IO €ro MPOLEHTY, IPOLUEHTHOE OTHOIICHUE JBYX YMCEN,
HPOLIEHTHOE CHUYKEHHE WM IPOLIEHTHOE MOBBIILICHUE BEJINYHMHBI,
* pelaTth 3a7aud Ha MPOLIEHTHI, B TOM UHUCIIE CIOXHBIE IMPOLEHTHI ¢ 000CHOBAHUEM, HCIIONb3YSI
pasHble CIIOCOObI;
* pemarb, OCO3HABaTb M OOBACHATH WIACHTUYHOCTH 33Jad pa3HBIX TUIOB (Ha paboTy, Ha
IOKYIIKH, Ha JIBUKEHHUE), CBA3BIBAIOIINX TPU BEJIMYUHBI, BBIIEATh 3T BEJIMYMHBI U OTHOIICHUS
MEXJy HHUMH, NPUMEHSATh UX IPU PEIICHUU 3a/ad, KOHCTPYHMpPOBaTh COOCTBEHHBIE 3aJlaud
yKa3aHHbBIX THIIOB;
* BJIaJIETh OCHOBHBIMU METOJJaMH PEIICHUs 3a/1a4 Ha CMECH, CILIaBbl, KOHLIEHTPALUY;
* pemath 3a7a4d MO KOMOMHATOPHKE U TEOPHM BEPOSITHOCTEH HA OCHOBE HCIIOJIb30BaHUS
M3YYEHHBIX METOJIOB U1 0OOCHOBBIBAThH PELLIEHUE;
* peraTh HECJIOKHBIE 3a7]auyl 110 MaTEMAaTUYECKON CTaTUCTUKE;
* OBJAJEBATh OCHOBHBIMM METOJAMU pELIEHUS CIOXKETHBIX 3a4ad: apu(METUUYECKHUM,
anreOpanyeckuM, mnepedopa BapUAaHTOB, N€OMETPUUYECKHM, IpaUuecKuM, MPUMEHATh HX B
HOBBIX 110 CPAaBHEHHUIO C U3YYEHHBIMHU CUTYaIUsX.

CTaTncTHKA ¥ TeOpHs BePOSATHOCTEH
* lmerp mnpeacTaBieHHWE O CTATUCTHUYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTH CIIy4alHOTro
COOBITHS, KOMOMHATOPHBIX 3ajayax;
* pewarh MOpocTeillire KOMOMHATOpPHBIE 3aJaYyd METOJOM INPSIMOrO0 U OPraHM30BaHHOTO
nepebopa;
* IPECTaBIATh JAHHBIE B BUJIE TAOJIUL, 1UarpaMM, rpauKoB;
* YUTaTh UH(POPMALIUIO, IPEJICTABIEHHYIO B BUI€ TaOIMIIbI, TUarpaMMel, Tpaduka;
* U3BJIEKaTh MHPOPMAIIHIO, TPEICTABICHHYIO B Ta0JIMIIaX, HAa AMarpaMMax, rpaukax;
* ONpeAETATh OCHOBHBIE CTATUCTUYECKHE XapaKTePUCTUKH YHCIOBBIX HAOOPOB;
* OLICHUBATh BEPOSITHOCTh COOBITUS B MPOCTEHMINUX CIIydasX; ® UMEThb IMPEACTaBICHHE O POJIU
3aKoHa OOJIBIINX YMCE B MACCOBBIX SIBJICHUSX;
* ONEpUPOBATH MOHATUSAMU: CTOJIOYATHIE U KPYTOBbIE AMArpaMMbl, TaOJIULbI JaHHBIX, CpEIHEE
apudmMeTHuecKoe, MeanaHa, HauOoJbIllee U HaUMEHblIIee 3HaUeHHUs BRIOOPKH, pa3Max BbIOOPKH,
JUCTIEPCHUs U CTaHJIaPTHOE OTKJIOHEHHE, CiTy4aliHas N3MEHYUBOCTb;
* COCTaBJIATH TaOJIMIIBI, CTPOUTD JHArpaMMbl U rpaUKU Ha OCHOBE JIaHHBIX;
* OlepUpoBaTh NOHATUAMHU: (PAKTOpHA YHUCIA, NMEPECTAHOBKUM W COUETAHUS, TPEYroJbHUK
ITackans;
* IPUMEHSTH MPABUJIO MIPOU3BEACHUS MTPH PEIIEHUN KOMOMHATOPHBIX 3a]1a4;




* OIEPUPOBATH MOHATUSMH: CIyYaiHBII OIBIT, CIIy4allHBIA BBHIOOp, UCIIBITAHHE, JIEMEHTAPHOE
ciy4yaiiHOe cOoOBITHE (MCXO0J), KIIACCHUECKOEe OIPECIICHHE BEPOSITHOCTH CIIYYaiHOTO COOBITHS,
oIrepanuy HaJl CIIy4alHbIMU COOBITUSIMU;
* [IPEJICTABIATH MH(OPMALIHIO C IOMOILBIO KPYToB Diliiepa;
* pemaTh 3a/1a4y Ha BBIYUCICHUE BEPOSITHOCTH C MOACUETOM KOJIMYECTBA BAPUAHTOB C IIOMOILBIO
KOMOWHATOPHKH.

Hcropusi MaTeMaTHKH
* OnuchIBaTh OTAEIBHBIC BBIAAIOIINECS PE3YJIBTAThI, TOJIyYEHHBIE B XO€ Pa3BUTHI MATEMATUKH
KaK HayKU;
* 3HaThb NPUMEPHl MATEMAaTUYECKUX OTKPBITUA M KX aBTOPOB B CBA3U C OTEUECTBEHHOW H
BCEMHUPHOU UCTOPHUEH;
* [IOHUMAaTh POJIb MATEMATUKU B pa3BuTHH Poccuy;
* XapakTepu3oBaTh BKJAJ BbIJAIOIIMXCS MAaTEMAaTUKOB B pa3BUTHE MATEMaTUKU M HHBIX
Hay4HbIX 00J1acTei.

Metoabl MAaTEeMaTHKH
* BeiOupath NOoAXOASIINI N3yYEHHbIH METO JUIsl PELIEHUs] U3YYEHHBIX THUIIOB MAaTEMAaTHYECKHUX
3a/1ay;
* IPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOLIEH NEHCTBUTEIBHOCTH
Y TIPOU3BEICHUSX UCKYCCTBA;
* HCIIONIb3Ys U3YUYEHHBIE METOBI, IPOBOAUTD J0KA3aTEIbCTBO, BBIIIOJIHATH ONIPOBEPKEHMUE;
* BBIOMPATh U3YUYEHHBIE METO/IbI U UX KOMOMHAILIMY JJISl PELLICHUS] MaTEMaTHYEeCKUX 3a]1a4;
* HCIOJb30BaTh MAaTEMAaTUYECKUE 3HAHUSA Ul ONMCaHUS 3aKOHOMEPHOCTEH B OKpYXKaroUIEH
JEHCTBUTENBHOCTH U IIPOU3BEIEHUSIX UCKYCCTBA;
* IPUMEHSATH IPOCTENIINE TPOTPAMMHBIE CPEICTBA U AIEKTPOHHOKOMMYHHKAI[MOHHBIE CHCTEMBI
IIPU PEIICHUN MaTEMAaTUYECKUX 3a/1a4.

COAEPKXAHUE ITPEAMETA

Yucaa
Panuonanbubie yncaa. MHOXECTBO pallMOHaIbHBIX YKcell. CpaBHEHHE paIlliOHAIBHBIX

YUCCII. HeﬁCTBHﬂ C pallMOHAJIbHBIMHW YHCJIaMHU. HpeI[CTaBJ'ICHI/Ie pauMOHaJIbHOI'O Yrcjia JE€CATUY-
HOM I[pO6LIO. I/IppaHI/IOHaJ'IBHBIe ynciaa. [lonstue HppalluOHAJIIBHOTO YHCJIA. Pacno3naBanue Hup-

pAllMOHANBEHBIX YHCeN. IIpuMephl J0Ka3aTelnbCcTB B anrebpe. MppanuoHAambHOCT umcna V2.
[Tpumenenue B reomerpun. CpaBHEHHE UPPALMOHATIBHBIX YHCENl. MHOKECTBO NEHCTBUTEIBHBIX
YHCell.
ToxaecTBeHHBIE MPeOOpPa30BaAHUA

YucoBble H OyKBeHHbIE BbIpaxkeHUs. BoipaxkeHue ¢ nepeMeHHO. 3HaueHe BbIpaxe-
Hus. [TogcraHoBKa BhIpaKeHUH BMeCTO nepeMeHHbIX. Llenbie Boipaxkenus. CTeneHb ¢ HaTypallb-
HBIM IT0Ka3aTeneM U e€ cBoiicTBa. [IpeoOpa3oBanus BbIpakeHUH, COAEpIKAIMX CTENEHU C HaTYy-
panbHBIM TOKa3zareneM. OpHousieH, MHorowieH. [leficTBus ¢ OJHOWIEHAMH U MHOTOUWIEHAMH
(cinoxeHue, BBIYMTaHUE, YMHOXKEHHE). DOpMyIIbl COKpPAIIEHHOIO YMHOKEHHSI: pa3HOCTh KBaJpa-
TOB, KBaJ[paT CYMMBI U KBaJ[paT pa3HOCTH. Pa3iiokeHne MHOTOUIeHA HA MHOKUTEIN: BRIHECCHHE
o01Iero MHOXKHTENS 3a CKOOKH, TPYNIUPOBKA, IPUMEHEHUE (OpMYJ COKPAIIEHHOIO YMHOXeE-
Hus. KBampatHeiid TpéxuiieH, pa3inokeHue KBAIPaTHOTO TPEXUIICHa HAa MHOKHUTEIH.

JlpodHo-panuoHaNbHbIe BhipaxeHus. CTeneHb ¢ 1enbiM moka3ateneM. [Ipeodpazosa-
HUE IPOOHO-TMHEHHBIX BBIPAKEHUN: CIIOKEHUE, YMHOKEHHE, JelieHne. Anredpandeckast 1poob.
JlomrycTUMBble 3HaUSHHsI TIEPEMEHHBIX B JPOOHO-palMOHAIBHBIX BhIpakeHusX. Cokpalrienue a-
reOpanueckux npoOeii. [IpuBenenue anreOpamdeckux ApoOei k oOmemy 3HameHaTenmo. Jleit-
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CTBMSI C alNreOpandyeckuMu ApoOsSMU: CIIOKEHHE, BBIUNTAHUE, YMHOKEHHE, JIeJICHHE, BO3BEACHNE
B crenieHb. [Ipeobpa3oBanue BeIpaKeHUH, COepKAINX 3HAK MOTYJISL.

KBagparHble kopHu. ApudMeTnyecKuil KBaJpaTHblii KopeHb. [IpeoOpazoBanue BbIpa-
JKEHUH, COepKALIUX KBAaIPaTHbIE KOPHU: YMHOKCHUE, I€JICHNE, BHIHECEHNE MHOXKUTEIS U3-T10]
3HaKa KOPHs, BHECEHUE MHOXKUTEIS 10 3HAK KOPHS.

YpaBHeHusI U HEPaBEeHCTBA

PaBencrBa. YucinoBoe paBeHctBo. CBOMCTBa YKMCIOBBIX PaBEHCTB. PaBEHCTBO C mepe-
MEHHOM.

Ypasuenus. [IouaTus ypaBHeHUs U KOpHs ypaBHEeHMs. [IpeacraBienye o paBHOCHIBHO-
ct ypaBHeHmid. O0nacTh onpeneneHus: ypaBHeHuUs (00JacTh JOMYCTHUMBIX 3HAYCHUH MEepeMeH-
HOM).

JIuHeiiHOe ypaBHeHHE U ero KOpHU. Pemenue nuHeHbIX ypaBHeHuil. JIuHeitHoe ypas-
HeHue ¢ napamerpom. KosnuecTBO KOpHEW JTMHEHHOrOo ypaBHEHHMs. PelieHue JUHEHMHBbIX ypaB-
HEHUH C MapamMeTpOM.

KBanparnoe ypaBHenue u ero kopHu. Ksanparuelie ypaBHeHus. Henonnsle kBanpart-
Hble ypaBHEHHA. JIMCKPUMMHAHT KBaJIpaTHOro ypaBHeHus. dopmyna KOpHEH KBagpaTHOIO
ypaBHeHus. Teopema Buera. Teopema, oOparHas Teopeme Buera. Pemenue kBajpaTHbIX ypas-
HEHMH: MCIOJIb30BaHUE (OPMYIbI Ul HAXOXKICHUS KOpHEH, rpaduueckuil MeTo] pereHwus,
pasyiokeHUe Ha MHOXMTENHU, oA00p KOpHEH ¢ ucnosb3oBaHueM TeopeMbl Buera. KomanuectBo
KOpPHEW KBaJIpaTHOT'O YpaBHEHUsS B 3aBUCHUMOCTH OT €0 IMCKpUMHUHAHTA. bukBanpaTHbIle ypas-
HEHUsS. YpaBHEHMS, CBOASILMECS K JIMHEHHBIM U KBaJpaTHbIM. KBajgpaTHble ypaBHEHUs C mapa-
METPOM.

JApoOHo-paunoHaibHbIe YPaBHeHUs. Pemenue npocredmmx IpoOHO-JIMHEUHBIX ypaB-
HeHHi. Pemenne ApoOHO-palMOHANBHBIX ypaBHEHUH. MeETObl pelIeHus] ypaBHEHHUI: METOJIbI
PaBHOCWIIBHBIX MTPeoOpa3oBaHuii, METO 3aMEHBI IIEpEeMEHHOH, rpaduueckuii Meto. Mcmonb3o-
BaHHME CBOWCTB (DYHKIMIA MpHW pemieHnH ypaBHeHuH. [Ipocreiimme nppanroHaibHbIe ypaBHEHUS

Buaa +/f(x) = a, \/ f(x) = \/ g(x). YpaBHenus Buga X" = a . YpaBHCHUS B LEIBIX YHCIIAX.

Cucrembl ypaBHeHHMH. YpaBHEHHE C JIByMs IEpeMEHHBIMU. JIMHENHOE ypaBHEHHE C
nByMs niepeMeHHbIMU. [IpsiMas kak rpaduyeckas uHTEpHpeTanns JUHEHHOTO YpaBHEHUS C JIBY-
Ms niepeMeHHbIMU. [IoHATHE crcTeMbl ypaBHEHMN. Pemenne cucreMsl ypaBHeHHH. MeTozs! pe-
HIEHUS] CHUCTEM JIMHEHHBIX YpaBHEHUH C JABYMs INEpPEMEHHBIMHU: IpauuyecKuil METOJ], METO[
CJIOKEHMSI, METOJI OICTaHOBKU. CHUCTEMBI JINHEWHBIX YPAaBHEHUH C TapaMETPOM.

HepasencrBa. UucnoBsle HepaBeHcTBa. CBOMCTBAa YMCIOBBIX HeEpaBeHCTB. IIpoBepka
CIIPABEIMBOCTH HEPABEHCTB IIPH 3aJJaHHBIX 3HAYECHUSX NIEpEMEHHbBIX. HepaBeHCTBO ¢ nepeMeH-
Hoi. Ctporue u Hectporue HepaBeHcTBa. OOMacTh oInpeeNieHusl HepaBeHCTBa (001acTh J0My-
CTMMBbIX 3HauCHHI nepeMeHHol). Pemenue nuHeliHbIX HepaBeHCTB. KBajpaTHOe HEpaBEeHCTBO U
ero pemieHus. PereHne KBaJpaTHBIX HEPABEHCTB: MCIIOJIb30BaHHE CBOMCTB M rpaduka KBajpa-
TUYHON (YHKIIMM, METOJ UHTEPBAJIOB. 3allUCh pEIICHUs KBaJpaTHOrO HepaBeHCTBa. PemieHue
LENbIX U APOOHO-PALlMOHATILHBIX HEPABEHCTB METOJIOM UHTEPBAJIOB.

Cucrembl HepaBeHcTB. CHUCTEMBI HEPABEHCTB C OJHOM nepeMeHHOU. Perienue cucrem
HEPAaBEHCTB C OJIHOM NMEepeMEHHON: JIMHEWHBIX, KBaJpaTHbIX. M300paxkeHne pernieHnus cucTeMbl
HEPaBEHCTB HA YUCJIOBOM MPSIMOM. 3alMCh PELIEHUS CHCTEMBI HEPABEHCTB.

DOyHKIUHA

IHousitne pyHKkumu. J[ekapToBBl KOOPAMHATHI HA INTIOCKOCTH. POPMHUPOBAHUE MPEICTAB-
JICHUI O MeTanpeIMETHOM IMOHATUU «KoopauHaThl». CrocoObl 3a1aHusd (QYHKIMMA: aHATUTHYe-
ckuii, rpaduueckuit, Tabauunbiil. I'padux dynkmuu. [pumeps! GyHKIUHN, TOTyYaeMbIX B MPO-
1[eCCe MCCIIEOBAHUS PA3INYHBIX PeabHBIX MPOLECCOB U pPeUIeHHs 3aJa4. 3HaueHue QyHKIUU B
touke. CBoicTBa (yHKIMI: 001acTh OMpeneneHns, MHOKECTBO 3HAYEHUH, HYJIH, IPOMEXKYTKU
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3HAKOIOCTOSHCTBA, YETHOCTH/HEUETHOCTD, IPOMEXYTKU BO3pACTaHUs U yObIBaHUs, HauOoJIblIee
U HauMeHblee 3HadeHus. MccnenoBanue pynkiuu no e€ rpaduky. [lpeacraBnenue 06 acumn-
torax. HenpepbiBHOCTS pyHKIMH. Kycouno-3amanHble QYHKITUH.

JIuneiinasa ¢pynkuus. CBoiicTBa u rpaduk auHeHHONW QyHKIMH. YTI0BO#H K03 PunmeHt
npsamoii. Pacrionoxxenue rpaduka inHeiiHON GyHKIIMK B 3aBUCUMOCTH OT €€ yrioBoro ko3dgdu-
[eHTa U cBOOOHOrO wieHa. Haxoxaenne kodpPUIMeHToB IMHEHHON (HYHKIMU 1O 3alaHHBIM
YCIIOBHSM: MPOXOXKICHUE MPSMON Yepe3 JBE TOUKH C 3aJJaHHBIMH KOOPJMHATAMH, IPOX0XKICHHE
IIPSIMOM Yepe3 NaHHYIO TOYKY M I1apajuIeIbHO JAHHOW IPSMOM.

KBagparnunasa ¢yukuusi. CBoiicTBa u rpaduk KBaapaTHUHOW (yHKUIUHU (mapadoIib).
[Toctpoenne rpaduka KBaaApaTUIHON (QYHKIUH 1O ToukaM. HaxoxaeHnue Hyneil KBaapaTHUHON
(GyHKLINY, MHOKECTBA 3HAUEHUH, TPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEXYTKOB MOHOTOHHO-
CTH.

O0paTHasi NpoNOPUHOHAIBHOCTH. CBOMCTBAa QYHKINHU Y = S l'unepOona.

I'paduxu ¢pynxumii. [IpeobpazoBanue rpaduka ¢pynkuuu y = f (X) 11 MOCTpOCHUS
rpadukoB Gpynkiuii Buga y = af (kx + b) + ¢. I'paduxu dynxmmii y=a+%, y = x, y = x,
y = x|

ITocnenoBaTebHOCTH M Mporpeccuu. Yucinosas nociuenoBarenbHOCTb. [Ipumepsl unc-
JIOBBIX MOCIEe0BaTeNIbHOCTEH. beckoHeunble mocnenoBaTeabHOCTH. ApudMeTryeckas mporpec-
cus u e€ coiicta. ['eomerpuueckas nporpeccus. @opmysia 00LIEro WieHa U CyMMbI N IEPBbIX
YJICHOB apH(PMETHUECKON U reomMeTpuueckoil mporpeccuil. Cxoxduiascs reoMeTpudeckas mnpo-
rpeccusl.

Penienne TeKCTOBBIX 32124

3agaum Ha Bce apudMeTnyecKkue AeiicTBUsA. PelieHre TEKCTOBBIX 3aau apupmeTnye-
CKuUM crnocoOoM. Mcrmonp3oBaHue TaOiUL, CXeM, 4epTekeH, IPYrux CpeiCcTB MpeACTaBICHUS
JAHHBIX TPU PELICHUH 3a/1au.

3agauM Ha NOKYNKH, ABHKeHUE U padoTy. AHAIN3 BO3MOXKHBIX CUTYallMil B3aUMHOIO
pacroyiokeHust 00bEKTOB NP UX JIBUKEHHUHU, COOTHOIIEHUS! 00BEMOB BBIIIOJIHIAEMbIX paboT mpH
COBMECTHOM padoTe.

3agauM HA YacTH, J0JIM, MPOUEHTHhI. Pemenne 3amad Ha HAXOXKJICHWE YaCcTH YHCIIA U
Yrcyia 1o ero yacTu. Pemenue 3a1a4 Ha MpOIeHTHI U 0ad. [IpuMeHerne mponopuuii mpu perie-
HUH 33]1a4.

Jlornyeckue 3ana4yn. Penienue norndeckux 3anad. PemreHue jlormyeckux 3aznad ¢ Io-
MOIIIBIO TpadoB, TaOIHII.

OcHOBHBbIE MeTO/bl pelieHHs] TEKCTOBBIX 3aa4: apu(PMEeTHIEeCKUH, anreOpanvecKui,
nepebop BapuaHTOB. [lepBUYHBIC MPENCTaBIEHUS O IPYTUX METO/axX PeHIeHus 3amad (TeoMeT-
pudeckue U rpaduyecKkue MeToIbl).

CTraTucTHKA U TeOpHUs BEePOATHOCTEH

Crarucruka. TabauuHoe U rpaduyeckoe MpeAcTaBIeHUE AAHHBIX, CTOJIOUATBIE U KPY-
TOBbIE TMarpaMMsl, rpaduku, MpUMEHEHHE TUarpaMM U rpaukoB JJis OMMCAHUS 3aBUCUMOCTEN
peaybHBIX BEIMYUH, U3BJIeUEHHE MHPOPMALUU U3 Tabiul, quarpaMm Hu rpagukoB. Onucarenb-
HbI€ CTAaTUCTHYECKHE IOKa3aTeld YHCIOBBIX HAOOpOB: cpeiHee apupMeTHYecKoe, MeluaHa,
HauOoJIpIlIee U HAaUMEHbIIIee 3HaYeHUs. Mepbl paccenBaHUs: pa3Max, AUCIEPCHUs U CTaHIapTHOE
oTkJoHeHue. CiyJaiiHas '3MEHUYMBOCTh. MI3MEHUMBOCTH MpHU U3MepeHusx. Pemaromnue npasuia.
3aKOHOMEPHOCTH B U3MEHUYUBBIX BETMUYUHAX.

Cayuaiinble coObITusI. CydaiiHbIe ONBITHI (IKCIIEPUMEHTHI), 3JIEMEHTapHbIE ClTyyaiiHbIe
coObITUs (Mcxonbl). BeposrtHoctu sneMeHTapHBIX cOObITHH. COOBITHS B CIy4alHBIX KCIIEpH-
MEHTax M OJIarONpHUSATCTBYIOIINE AJIEMEHTApHbIE COObITHA. BeposTHOCTH CilydaifHBIX COOBITHH.
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OnbITEl ¢ PaBHOBO3MOKHBIMU 3J€MEHTapHbIMU coObITHsAIMHU. Kiaccuueckue BepOsSTHOCTHBIE
OTIBITHI C UCIOJIb30BaHUEM MOHET, KyOukoB. IIpencTaBneHne COOBITHI C MOMOLIBIO JHArpaMm
Oiinepa. [IporuBononoxxueie coObITHA, 00beANHEHNE U TiepeceueHre coobITuil. [IpaBuio cio-
KeHus BeposTHocTel. Ciydaiinblil BeIOOp. [IpencraBnenue skcnepuMenTa B Buje nepesa. Hesa-
BUCHMBIE COOBITHSA. YMHOXXEHHE BEPOATHOCTEH He3aBUCHUMBIX coObiThil. [locrmemoBaTenbHbIC
HE3aBUCHMbIe UCTIbITaHuA. [IpeacTaBienne 0 He3aBUCUMBIX COOBITHSIX B )KU3HU.

JJieMeHTbl KOMOMHATOPUKHU. [IpaBuiIo yMHOKEHHUS, TIEPECTaHOBKH, (haKTOpHAI YUCIA.
Coueranus u yucio coueranuii. @opmyna uucna coueranuil. TpeyronbHuk [lackansa. OnbITh C
OOJIBIIMM YHMCIIOM PAaBHOBO3MOKHBIX 3JIEMEHTApHBIX COOBITHI. Bbrumcienue BeposTHOCTEH B
OMBITaX C IMPUMEHEHHEM KOMOMHATOpHBIX (hopmyn. Mcnbiranus beprymnu. Ycnex u Heynaya.
BepositHOCTH cOOBITHI B ceprH UCTIBITAaHUN bepHysum.

CayyaiiHble BeJJMYHMHBbI. 3HAKOMCTBO CO CIy4YallHbIMU BEJIIMYMHAMH Ha IIPUMEpPAX KO-
HEYHBIX IMCKPETHBIX CIydyalHbIX BeIW4MH. PacmpeneneHue BeposTHOcTed. MaTtemarnueckoe
oxxupanue. CpoiicTBa MaremaTuueckoro oxunanus. Ilonsatue o 3akone Gomnbiuux yucen. M3me-
peHue BeposTHocTel. [IpumeHenne 3akoHa OONBLIMX YKCET B COLMOJIOTUH, CTPAXOBaHUH, 3/1pa-
BOOXpaHEHUH, 0OecrieueHu 0€30MacCHOCTH HACceIeHHs! B YpE3BbIUalHBIX CUTYaLUIX.

IlepeueHb KOHTPOJIbHBIX PabOT 7/ Kiaacc:

KonTponbnas pabota Nel no teme «Boipaxenus. [IpeoOpa3oBanus BbIpasKeHUN»
KonTponbhas padota Ne2 o teme: «YpaBHEHUS ¢ OJJHOU TEPEMEHHON»
KonTponbnas pabota Ne3 no teme: « DyHKIIHN

KonTponbhas padotaNe4 no teme «CrerneHb ¢ HaTypajabHbIM [TOKa3aTEIeM»
KonTponbnas padora NeSmo teme «CyMMa U pa3HOCTh MHOT'OUJIEHOB)
Kontpoinbnas pabora Ne6 o teme «IIpousBenenrne MHOTOUYICHOBY
KonTponbnas padotaNe7 nmo teme «PopMyIibl COKPAIIEHHOTO YMHOKEHUSD)
KonTponbhas padota Ne8 no teme «IIpeobpazoBaHne MHOTOUYIEHOB)
KonTponbnas pabota Ne9 no teme "Cucrembl TMHEHHBIX YpaBHEHUN"

[TepeueHb KOHTPOJIBHBIX paboT 8 Kaacc:

KonTponbhas pabora Nel no teme «Parmonanbable Apodbu U ux cBoiictBa. CymMma U pa3HOCThb
Ipobeii»

KonTponbnas pabota Ne2 no teme: «IIpousBenenue u yactHoe ApoOei»

KonrtponbHas padora Ne3 o teme: «ApupMeTHIeCKHil KBapaTHbIA KOPEHb U €r0 CBONCTBA»
Kontponbnas paboraNe4 o teme «I[Ipumenenre cBONCTB apuPMETHIECKOTO KBAIPATHOTO KOP-
HS»

Kontponbnas padora NeStio teme «KBaapaTtHoe ypaBHEHHE U €70 KOPHI

KonrtponbHas padora Ne6 o teme «J{poOHbIE paliiOHaIbHbIE YPABHEHUS

KonTponbhas padotaNe7 no teme «HuciaoBble HEPaBEHCTBA U UX CBOMCTBa»

KonrtponsHas padora Ne§ o teme «HepaBeHCcTBa ¢ OAHOM MepeMEHHON M UX CUCTEMBI»
KonTponbhas padota Ne9 no teme «CreneHs ¢ 1eIbIM OKa3aTelneM U €€ CBOWCTBa»

HtoroBas koHTposbHas padota Nel0

[TepeuyeHb KOHTPOIBHBIX PabOT 9 Kiacc:

KonTponbnas pabota Nel no teme «®yHKkuuu u ux cBoiicrBa. KBagpaTHblil TpEXUIeH»
Konrtponsnas padora Ne2 nmo teme: «KBaapatuunast pyHKIus 1 e€ rpaduk»

KonTponbhas padota Ne3 o teme: «YpaBHEHUs U HEPABEHCTBA C OJTHOM MEPEMEHHON»
KonrponbHas padora Ned o teme «YpaBHEHHs 1 HEPABEHCTBA C IBYMs IEPEMEHHBIMU U UX CH-
CTEMBI»

Konrtponbnas padora Ne5 1o teme «Apupmernueckas mporpeccus»

KonTponbras padotaNe6 mo teme «I'eomeTprudecKkast IporpecCcus»
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Konrtpomnbnas padora Ne7 1o treme «neMeHThl KOMOMHATOPUKU M TEOPUH BEPOSTHOCTEI»
Hrorosast koHTpobHAs paboTta Ne8

HarmpaBneHusi mpOeKTHOW [ESATENbHOCTH: HCCIEIOBATelIbCKOE, HMIPOBOE, HH(OPMALMOHHOE,
TBOPYECKOE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC

Paznen Kon- Temel Komn-Bo OcHoBHBIE BUABI yueOHOU nesaTrenbHOCTH | OCHOBHBIC
BO 4acoB yyanuxcs (Ha YpPOBHE YHHUBEPCAIbHBIX | HAPaBICHUS
4acoB y4eOHBIX ICUCTBUIN) BOCIIUTATEILHON

JCSATCIIBHOCTH
Buipaxxenus 7 Haxoxuth 3Ha4YeHWs YUCIIOBBIX BBIPAKEHUH C mepeMeHHbIMU | [5]
BblpameHHﬂ' 23 p [PH YKA3aHHbBIX 3HAYEHHUSX TIEPEMEHHBIX. VICIIONb30BaTh 3HAKK
TO)KI[CCTBa. Hpeo6pa30BaHHe BI)Ipa)KGHI/IfI >,<,<,>, 4UTaTh U COCTABIATH JBOHHbIEC HEPABEHCTBA.
BeimonuaTe npocreiimue npeodpa3oBaHus BEIPAXKEHUH: IPUBO-
ypaBHeH]/[ﬂ. KOHTpOJII)Haﬂ pa60Ta Nel 1o Teme 1 JIUTh TIOI00HBIE CllaraeMble, PacKpbIBaTh CKOOKH B CyMME HJIH
«BrIipaxxeHus. [IpeobpazoBanms PAasHOCTH BLIPAMKCHIIH. ~
. Pewate ypaBHeHHs BUa aX=b mpu pasinyHbIX 3HAYCHUSX & U
BBIPAXKCHUW b, a Taroke HeCIIOKHBIC YPaBHEHUSI, CBOMAIINECS K HUM.
VpaBHEHHs ¢ OJHOM MEPEMEHHOMN 6 Vcrionb30BaTh anmapar ypaBHEHHl UL PELICHHS] TEKCTOBBIX
p p 3a]a4,  MHTEPNPETHPOBAaThH  pe3yibrar.  Mcmonb3oBaTh
CraTtucruueckKue XapaKTEePUCTUKHU 4 NPOCTEHIINEe CTAaTUCTHYECKHE XapaKTepHCTUKH  (cpernHee
apudMernyecKoe, pa3mMax, MOja, MeHaHa) Ul aHaIu3a psjia
KOHTpOJIbHaSI pa60Ta Ne2 no Teme: 1 JAHHBIX B HECJIOMKHBIX CUTYalUAX
«YpaBHEHUSI C OJHON IIEPEMEH-
HON»
DOVHKIMY U uX rpabuku 6 Beruncnste 3Havenust GpyHKIMH, 33aHHON (popMmyriol, coctas- | [4], [5]
(I)YHKHI/IH. 14 YHKI p (p nate Tabmunel 3HaveHni ¢(ynkuun. Ilo rpadmky ¢GyHKIMH

Jluneitnast pyHkuus

KonTpomabnas padora Ne3 no teme:
«DyHKIUN»

HAXOJMTh 3HA4YeHHE (YHKIHMHU 110 U3BECTHOMY 3HAYEHHIO apry-
MEHTa U pemaTh o0patHyto 3anauy. CTpouTs rpadguku npsMoit
HPOTOPIMOHATBHOCTH U JIMHEHHONH (YHKIHH, OMHUCHIBATH
cBolcTBa 3TUX (QyHKUUi. [ToHMMaTh, Kak BiuseT 3HaK Kod(du-
ueHTa KHa pacrosioxeHne KOOpANHATHOM [IIOCKOCTH rpaduKu
¢bynxiun y=Kkx, rae k#0? Kax 3aBucur ot 3xHauenuit Ku b B3a-
UMHOE pacrojiokenue rpapukoB aByX GpyHKimi Buga y=kx+b.
WHTepnperpoBaTh rpadKy peabHbIX 3aBHCHMOCTEH, OMHICHI-
BaeMbIX popmynamu Bunay=KXx, ruek#0 u y=kx+b

CreneHs ¢ HaTy-
PaJbHBIM MOKA-
3aTesieM

19

CrerneHn U €€ CBONMCTBA

OHOWIEHBI

12

KontponbsHast pabotaNed mo Teme
«CTeneHb ¢ HATYpaJIbHBIM MOKa3a-
TEIEM»

Boruncnate  3HaueHHs  BBIpaXKEHHH  Buaa a" , rme a-
MPOM3BOJILHOE ~ YHUCIO,N- HATypaJbHOE YHUCIO, YCTHO H
MUCBMEHHO, A TaKXke C  IIOMOIIBI  KaJbKYJATOpa.

DopMynupoBaTh, 3alHMCHIBATh B CHUMBOJIMYECKOH (opme u

00OCHOBBIBATH ~ CBOHCTBA  CTENEHH C  HATYPaIbHBIM
MOKa3aTeeM. IIpumensaTs  cBoiicTBa  cremeHM  Juis
npeoOpa3oBaHUsi  BHIPAKCHHH.  BBIMONHATE  YMHOXEHHE

OJIHOYICHOB M BO3BEICHHE OJHOWICHOB B cTeneHb. CTPOHTH
rpadukn  dymkmmii  y=x?m  y=x’. Pemath rpacdudeckue
ypaBHeHm{X2=kx+b, x3=kx+b, rek,b - HEKOTOPBIC YHCIIA.

(51, [6], [7]
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MHorou4jieHbl

19

CYMMa 1 pa3HOCTh MHOI'OYJICHOB

HpOI/I3Be[[eHI/Ie MHOT'O4JICHA U OJI-
HOYJICHA

Kontponbnast padora Ne5 mo teme
«CyMMa W pasHOCTh MHOTOYJIE-
HOB»

HpomBez[eHHe MHOTI'O4JICHOB

KonTponbnas pabota N6 o reme
«IIpousBeeHuE MHOTOWICHOBY

3anuchBaTh MHOTOWIEH B CTaHAAPTHOM BHJE, OIpeNeATh
CTENEHb MHOTOYJIEHA. BBINOIHATH CIOKEHUE U BBIYUTAHUE
MHOTOWIEHOB, YMHOKEHHE OJHOUIEHA HA MHOTOYJIEH, BBINOJI-
HSTh Pa3jIO)KEHHE MHOTOWIEHOB HA MHOXKHTEIM, HCIOIb3Ys
BEIHECCHHE MHOXHUTENSI 32 CKOOKH M CIIOCOO TPYNIHPOBKU.
IIpumeHsaTh A€iicTBHA C MHOTOYJIEHAMHU IIPU PELICHUM pPa3HO-
00pa3HbIX 33/1a4, B YACTHOCTH IIPU PELICHUH TEKCTOBBIX 33a1a4 C
TIOMOUIBIO YPaBHEHHH

(11, 5]

DopMyJIbl
COKPALIIEHHOTO
YMHOKeHHSA

19

KBagpar cymMMBbI 1 KBagpaT pa3Ho-
CTH

Pa3nocts kBagparos.

CyMMa 1 pa3HOCTb KyOOB

Kontponbnas padotaNe7 mo teme
«DopmyIibl COKpAIIEHHOTO0 YMHO-
KEHUS)

[Ipeo6pa3oBanue LEeNbIX BbIpaKe-
1505071

KonTposabHnas padora Ne§ no teme
«[IpeobpazoBaHre MHOTOUJICHOBY

JlokasplBaTh  CHIPaBEAIMBOCTH  (OPMYNT  COKpAIIEHHOTO
YMHOXCHMS, IPUMEHATH KX B HPeoOpa3oBaHUM  LENBIX
BBIP@XKCHHUH B MHOTOWICHBI, a TAKKE JUIL PAa3IOKCHUSL
MHOTOWICHOB HAa MHOXHUTENH. lIcmonb3oBaTh pa3iHIHBIC
peoOpa3oBaHus 1IENIbIX BBIPAKEHUH NPH PELICHUH YPaBHEHUH,
JIOKa3aTeNbCTBE TOXKACCTB, B 3aJadyax Ha JACIMMOCTb, B
BEIYMCIICHHH 3HAYEHHII HEKOTOPBIX BHIPAKEHUH C IOMOIIBIO
KaJIbKyJISITOpa

Cucrembl
JMHENHBIX
YPaBHEHHMH

13

JIuneliHble ypaBHEHHUS C 1BYMs
IIEPEMEHHBIMU U UX CHCTEMBI

Pemenue cucrem JIMHENHBIX ypaB-
HEHUU

Konrtponbnas padora Ne9 no teme
«CucTeMsbl JINHEVHBIX YPAaBHEHUI»

OmnpenensiTe SBIAETCS 1M Tapa YUCEN pelIeHHeM JaHHOIO
ypaBHEHHUS C IByMsI lepeMeHHbIMU. Haxonuts myTém mepebopa
[enble  pelIeHWs]  JIMHEHHOro  ypaBHEHHS C  JABYMs
nepemennbiMi. CtpouTs Tpaduk ypasHenus ax-+by=c, ruea#0
i b#0. Pemars rpaduueckuM crocoboM CUCTEMBI JTUHEHHBIX
ypaBHEHHH C JByMsS HepeMeHHBIMH. I[IpuMeHsATH crocod
MOACTAaHOBKM M CIIOCOO CIOXKEHHS IPU PEUICHUH CHCTEM
JIMHEMHBIX ypaBHEHMH C JByMs IepeMeHHbIMH. Pemarth
TEKCTOBBIC 33jlauM, HCIONB3ys B KadecTBe alreOpandecKoi
MOJIeNIM CUCTeMY YypaBHeHHMH. VHTepmnpeTupoBaTh pe3yibTar,
MIOJTyYEHHBIH IPH PEHICHUH CUCTEMBI

16



TEMATHUYECKOE IINTAHPOBAHUE 8 KJIACC

8 KJIACC
Pasznen Kon- | Temsl Kon-Bo yacoB | OcHOBHBIE BH/JIbI yueOHol | OCHOBHBIE
BO ACATCIIBHOCTH yYallluXCsAa (Ha YPOBHE | HaIIpaBJICHUA
4acoB YHUBEPCAJIBbHBIX YUEOHBIX ACHCTBHIA) BOCIIUTATEIbHON
JCATCIIBHOCTH
PaimoHaibHBIE 00U U UX CBOIi- 6 @DopMynIpoBaTH OCHOBHOE CBOHCTBO pallIOHANILHOI Jpodu 5
P AllMOHATIbHBIC 23 1 AP U IPUMEHSATH €ro AJ1st npeodpa3oBanHus qpodeid. BeinoiaHaTh [ ]
}lpOﬁH CTBa. CIIOXKEHUE, BBIYMTAHHE, YMHOXKEHHE U JISJICHUE PallMOHAIIb-
CYMMa u paSHOCTI) IIpO6eI>'I 5 HBIX zxpo6ef/'[, a TaKX€ BO3BCICHHEC I[pOGI/I B CTeleHb. BuI-
MOJIHATH Pa3IM4Hble MPEoOpa3oBaHHs PALMOHAIBHBIX BbI-
0 PaXEHUH, JOKa3bIBaTh TOXKIECTBA. 3HATh CBOMCTBA (PyHK-
OHTPOJIbHAsA paooTa /Nel II0 TEME b
3 == k#0, u ymets ctpouts €€ rpaduk. Hcnons3o-
«ParmmonanbHbie ApOOU U UX CBOM- HHILY= S TACKED,
C p 6 “ BaTb KOMIIBIOTEP UIA UCCIICAOBAHUA IOJIOKECHUA rpa(bmca B
CTBA. yMMa u pa3HOCTB Hpo cu» KOOpI[HHaTHOﬁ IIJIOCKOCTH B 3aBUCHUMOCTH OT k.
[TpousBeneHue u yacTHoe APoOEi 10
KonTponbnast pabora Ne2 mo teme: 1
«HpOI/IBBeI[eHI/Ie 1 9aCTHOC ,Hp06eﬁ>>
eHCTBUTEILHBIE YHUCIIA. 3 IpuBoauTe NpHMEPHl PalMOHAIBHBIX M HPPAMOHATBHBIX 5
KBaHpaTHLIe 19 I[ ” ” yucen. Haxoqute 3Ha4eHUs apu(pMETHYECKUX KBaJPaTHBIX [ ]
KOpHI/I ApH(bMGTH‘I@CKI/II/I KBaaApaTHBIN KO- 5 KOpHEH, MCHONB3ysl NPH HEOOXOAMMOCTH KaJIbKYISTOP.
peHL HOKa3BIBaTB TEOPEMBI O KOPHE U3 IPOU3BEACHUA U I[pO6I/I,
> ToxmecTBOVaz= |a], mpumensiTe MX B mpeoOpasoBaHMSIX
CBOHCTBa apH(bMeTquCKOFO 2 BbIpakeHUi. OCBOOOXIATbCS OT HPPALMOHAIBHOCTH B
KBaJIPaTHOTO KOPHS 3HaMeHaTeNsX JApobeit BI/II[&% ,ﬁ . BBIHOCHTH MHOXH-
KOHTpOHI)Haﬂ pa60Ta Ng3 o TeMe: TE€JIb 3a 3HAK KOPHA M BBIHOCUTH MHOXXHUTEIL IIOX 3HAK
o o kopHs. Vcrionb3oBaTh KBapaTHbIe KOPHU AJISL BBIPAKCHUS
«ApI/I(I)MeTI/I‘leCKI/II/I KBaJApaTHbIN 1 MEPEMEHHBIX U3 T'€OMETPHYECKUX U (pu3nueckux (HopMmyir.
KOPEHb H €r0 CBOICTBa» Cqu?I/ITb r})a(bnvx (byHKIHU y=\/x U WIIIOCTPUPOBATh Ha
> rpaduke e€ cBolicTBa
HpI/IMeHeHI/Ie CBOUCTB apI/I(I)MeTI/I‘le—
7
CKOI'0 KBaIpaTHOTO KOPH:
Konrponsnas pabGoraNe4 mo Teme 1

«[IpumeHeHne cBOWCTB apuMeTH-
4ECKOr0 KBaJAPaTHOTO KOPHS»

17



KBa ATHOE ABHEHME U €ro 1 1 Pemrate kBaapaTHbie ypaBHeHus. Haxomuts mompbGopom 5
KBaHpaTHble 21 Ap yp KOPHHM KBaJIpaTHOTO ypaBHEHHS, HCIIONB3Ys TeopeMy Bue- [ ]
YpaBHeHMSI KOpHHU. ta. MccnenoBarh KBaJpaTHbE ypaBHEHHS IO JHCKPHMH-

KOHTpOJ'IBHaH pa60Ta No5o Teme 1 HaHTY U Koo dunueHram. Penrats ApoOHBIE pallHOHAIBHBIC

- yPaBHEHHs, CBOJs PEIICHHE TAKHX YPABHEHUH C TOCIEy-
«KBaI[paTHOG YpaBHECHHUE W €TI0 FOLIMM HCKIIFOYEHHEM IOCTOPOHHUX KOpHeW. Pemiate Tek-
KOPHI» CTOBBIC 3a/[a4H, UCIIOJIb3ysl KBaApaTHbIE U IPOOHBIC ypaB-
HEHWsl

JIpoOHBIE pariioHAIbHBIE ypaBHE- 8

HUS.

Kontponbnaas pabora Ne6 mo teme 1

«l[pO6HI>Ie pamruOHAJIBHBIC YpaBHE-

HUA)

YycaoBbIE HEDABEHCTBA U UX CBOL- DOpMyIHPOBATH U JOKA3bIBATH CBOWCTBA YMCIIOBBIX HEPA- 41. 15
HepaBeHCTBa 20 p 9 BEeHCTB. MCronb30BaTh anmnapar HepaBeHCTB [l OLICHKH [ ]’ [ ]

CTBa.

KonrtponbHas paboraNe7 mo Tteme
«YucnoBele HEpaBEHCTBA U HX
CBOMCTBa»

HepageHcTBa ¢ 0qHOM IEpeMEHHON
U UX CUCTEMBI.

KonTponbHast pabora Ne8 mo teme
«HepaBeHcTBa € OIHOM IIEpEMEH-
HOM U UX CHCTEMBI»

MOTPEIIHOCTH M TOYHOCTH NpuOIkenust. Haxomurs nepe-
cedueHHs] 1 00beIHeHIEe MHOJKECTB, B YaCTHOCTH YHCIIOBBIX
MPOMEXYTKOB. Periath jrHeliHble HepaBeHCTBa. PeraTh
CHCTEMBI JINHEHHBIX HEPaBEHCTB, B TOM YHCJIE TAKHX, KOTO-
pbIe 3aIicaHbl B BU/IE TBOWHBIX HEPABEHCTB

Crenens c 1e-
JbIM NOKa3aTe-
JeM. JJIeMEeHThI
CTATHCTHKH

11

CreleHs ¢ IeIbIM II0Ka3aTelIeM U €€
CBOMCTBA.

Kontponbnast pabora Ne9 no teme
«CreneHp ¢ LEIbIM MOKa3aTeNneM U
€€ CBOMCTBa»

ONEMEHThI CTATUCTHUKH.

3HaTh ONpeJIeTIeHNE U CBOMCTBA CTENEHH C LEIBIM IT0Ka3a-
TeneM. IIpuMeHsTh CBOMCTBA CTENEHH C LIENBIM MOKa3aTe-
JIeM IIPH BBIIOJHEHUH BBMUCICHHHN U peoOpa3oBaHuil
BEIpakeHUH. Mcronp30BaTh 3amich 9ucel B CTAaHAAPTHOM
BUJIE JUISI BRIPQ)KEHUS M COTIOCTABIICHHS Pa3sMepOB 00BeK-
TOB, IJUTEILHOCTU IIPOLECCOB B OKPYKAIOIEM MHpE.
IIpuBoauTE NPHMEPHI PENPE3EHTaTUBHON M HEPENpPE3eHTa-
THBHOW BBIOOpKH. [I3Bnekath WHQOpManuio 3 TaOIHI
YacTOT U OPraHM30BBIBATH MH(OPMAIUIO B BHIE TaOIHI]
YacTOT, CTPOMTh HHTEpBaIbHBIA psa.  McmonssoBath
HarJIs/IHOE NPeJCTaBIeHNE CTATUCTHIECKOH HH(OpMAIK B
BUJIe CTONOYATBIX M KPYTOBBIX JAHArpaMM, IOIHIOHOB,
THCTOIPaMM

[5]
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IHIOBTOPEHME
KYPCA
MATEMATHKHA
8 KVNIACCA

[ToBTOpEeHME

BBINONHATE pa3iuyHbIe NPEoOPa3OBAHUS PALOHAIBHBIX

HToroBas KOHTpOJIbHASA paboTa
NelO

BEIP2)XCHUH, JOKa3pIBaTh ToxkAecTBa. OCBOOOXKIATHECS OT
v a a

HPPALMOHATBHOCTH B 3HAMEHATEIsIX ApOoOei BUMA 7

BBIHOCUTh MHOXKHTEJIb 32 3HAK KOPHA ¥ BBIHOCHUTH
MHOXHUTENb O] 3HaK KopHsi. CTpouTh rpaduk (QpyHKIUH
y=\/x U WUTIOCTPUPOBATh Ha rpaduke e€ cBoiicTBa. Pemars
JIMHEeWHble HepaBeHCTBA. PemmaTs CHCTEeMBI JHHEHHBIX
HEPaBEHCTB, B TOM YHCIIE TAKUX, KOTOPBIC 3alIUCAHbI B BUIC
JIBOMHBIX HEpaBEHCTB. [IpUMEHATH CBOWCTBA CTENEHH C
LeNbIM [OKa3aTeleM IpU BBIIOMHEHHUH BHUHUCICHHH U
1peoOpa30BaHUil BEIPaKEHUH.

TEMATHUYECKOE ITINTAHMPOBAHUE 9 KJIACC

9 KJIACC

Paszpnen Kon- | Temsr Koiu-BO OcHoBHble BUJBl YueOHOH aedarenbHOCTH | OCHOBHBIE
BO 4acoB yyamuxcss (Ha YpOBHE YHHBEpCAJIbHBIX | HAllpaBJICHUS
4acoB y4eOHBIX J1eUCTBUI) BOCIIUTATEIbHON
JIESITENIbHOCTH
Keanparnanas 22 | DyHKIHH X CBOHCTBA. > s pcn hopwysani, O caoferen gy v | L)
(l)yHKllHSI KBaZ[paTHHﬁ TpéaneH 5 OCHOBE HX TpaMyecKoro npejcTaBieHus. MHTeprnpeTupoBaTh

Konrtponbnas pabora Nel mo teme
«DyHkuMM U uUX cBoucrBa. KBan-
paTHBIN TPEXWICH)

KBanpatnunas ¢pyHkuus u e€ rpa-

buk

10

Crenennas ¢pyukuus. Kopens n-i
CTEIEHU

rpadUKH pea’bHBIX 3aBHCHMOCTeH. [Ioka3pIBaTh CXEMaTHIECKH
HOJIOKEHHE Ha KOOPAMHATHOH IUIOCKOCTH TpadukoB (yHK-
umity=ax®, y=ax’+n, y=a(x-m)%. Crpours rpadux (yHKIHHK
y=ax’+bx+C, yMeTh yKa3biBaTh KOOPIHHATH BEPIINHBI NApaso-
b1, €€ OCh CHMMETPHH, HAlpaBJICHUE BETBEW Mapadoibl.

N3006paxath cxeMaTHuecku rpaduk QyHKIHH Y=X"C 4ETHBIM U

ar 4F
HeuSTHEIM N. [TOHNMATh CMBICT 3ammceii Buaa W & ,‘\"ﬂ " T.1.,

I7ie a — HeKoTopoe uucio. ViMeTs mpecTaBlIeHne O HaXOXJle-
HUM KOPHEH N-if CTENeHN ¢ MOMOLIBI0 KAJIbKYJIATOpa
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Kontposbaas padora Ne2 mo teme:
«KBanmparnunas ¢yHkuus u e
rpadguk»

VpaBHEHUS C OTHOU IIepEMEHHOM 8 Pemate ypaBHEeHHs TpEThEH 1 4ETBEPTOM CTENIEHU C IIOMOLBIO 5
YPaBHeHHﬂ U 14 p A p Ppa3IoKEeHHs HA MHOXKUTEIIH U BBEICHUS BCTIOMOTaTelIbHBIX [ ]
HEeDaABEHCTBAa C > = MIEPEMEHHBIX, B YACTHOCTH PelIaTh OUKBaJAPATHBIE YPaBHEHUS.
p HepaBeHCTBa C OIHOH IICPECMCHHOM 5 Pemats npoGHEIE paloHaNbHEIE yPaBHEHHS, CBOS MX K LIEIIBIM
HByMﬂ KOHTpO bHAS pa60Ta Ne3 mo Teme: 1 YPaBHEHHSM C TOCIIEIYIOLIEH IPOBEPKON KOPHEH.
Pemats HepaBeHCTBa BTOPOH CTEIEHH, HCIIONB3YS Tpaduieckue
HepeMeHHbIMH «ypaBHeHHH N HEPABCHCTBA C OA- IpecTaBiIeHus. Vcronb30BaTh METOX HHTEPBAJIOB IS pellle-
HOI>'I HCpCMeHHOﬁ)) HHMS HECJIOXKHBIX PallMOHAJIBHBIX HEPABEHCTB
VpaBHEHHS C IBYMS IIepDEMEHHBIMU 12 Ctpouts rpaduku ypaBHEHHUH ¢ IByMs IEPEMEHHBIMU B IPO- 5
YpaBHeHI/Iﬂ " 17 p ABY p CTEHINX CIIy4asx, Korjaa rpaukoM siBIsieTcst npsimasi, napabo- [ ]
HepaBeHCTBa C 1 UX CHUCTCMbI Ja, runep6oIa, OKpy>KHOCTB. I/Icn(inwm;aﬂ, uX 1A rpadude-
_ CKOr0 pellIeHHs] CHCTEM YPaBHEHHUH C IBYMs IEpEMEHHBIMH.
HByMﬂ HepaBeHCTBa ¢ ABYMsI ICPCMCHHBI 4 Pemath ciocoO0M 1oJICTaHOBKM CUCTEMBI JIBYX YPAaBHEHHH C
MU U UX CUCTEMBI JIBYMsI IEPEMEHHBIMH, B KOTOPBIX OJJHO YPaBHEHHUE NIEPBOIt
HepeMeHHLIMH CTEINEeHH, a TOE — BTOPOI CTENECHHU.
Konrponbnas pabora Ned mo teme 1 8Py b
- Pemath TekcTOBBIE 332K, HCHIONB3YSI B KauecTBe alaredpanye-
((ypaBHeHI/Ifl U HCPABCHCTBA C JIBY- CKOHM MOJIENM CUCTEMY yPaBHEHHI BTOPOH CTENEHH C ABYMsI
MepeMEHHBIMU; PEIIaTh COCTABICHHYIO CHCTEMY, HHTEpPIPETH-
M ICPEMCHHBIMU > pOBATH pe3yILTaT
A u (l)M eTHYeCKast 15 ApI/Iq)MeTI/I‘IGCKaﬂ pOrpeccus 7 ITprMeHsTs HHIEKCHBIE 0003HAUECHHS VIS WICHOB ITOCIIeI0Ba- [4] [5]
p TenbHOCTeH. [IpHBOANTE MpUMEPHI 331aHUsI TOCIeI0BATENbHO- !
u cTeil popMyIIoi N-TO WieHa U peKypPEHTHOH (HOPMYITON.
KOHTpOHBHaﬂ pa60Ta Ne5 mo Teme 1 BeiBoguTh (opMyITEI N-TO WieHa apupMETHIECKOH IPOTrpeccHn
I‘eOMeTpH‘-ICCKaﬂ « ApI/I(I)MeTI/I‘-IeCKaH TIPOrPECCHS» U TeOMETPUUECKOI POrPECCHU, CYMMBI MIEPBBIil N YICHOB
apu(MeTHIEeCKOH 1 TeOMeTPHIECKOI IPOTpecCHii, peraTh
HIJOFPGCCI’II/I T'eomer PHUUCCKasA NpOrpeCccus 6 3a/1a9¥ C MCHOJIb30BaHUEM 3THX (opMyIl. Jloka3pIBaTh XapaKTe-

Konrponbnas pabGoraNe7 mo Teme
«["'eomeTpuueckas mporpeccus»

PHUCTHYECKOE CBOMCTBO apu(hMETHYECKONW 1 TEOMETPUIECKON
MPOTPECCHI.

Pemiats 3a/1aun Ha CIIOJKHBIE IPOLEHTHI, UCIIOB3Ys TIPU HE00-
XOIUMOCTH KaJIBKYIISTOP

J1eMeHThI KOM-
OMHATOPHMKU H
TEOPUH BEPOAT-
HOCTH

13

OIEMEHTHI KOM6I/IHaTOpI/IKI/I

HavansHbie cBeIeHUS U3 TCOPpHUU

BrimonauTs nepedop BcexX BOZMOXKHBIX BAPUAHTOB JUIA Iepe-
cuéta 00BEKTOB U KOMOHMHaNMH. [[pUMEeHATh NpaBUIO KOMOMHA-
TOPHOTO YMHOXKEHHUS.

PacnosznaBath 3a1aun Ha BEIMUCTICHHE YHCNIA IEPECTAHOBOK,
pa3MelIeHUH, COYeTaHUH 1 IPUMEHSATh COOTBETCTBYOLIHE (Pop-
MYIIBL.

Brruncnsats 9acToTy ciydaiiHoOTo coObITHA. OLEHUBATD BEPOST-

[5]
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BEPOATHOCTEMN

KonTtponsHast padora Ne7 o treme
«21eMeHTbl KOMOMHATOPUKHU U
TEOPUU BEPOSATHOCTEN

HOCTb CJIy4aifHOTO COOBITHS C IIOMOIIBIO YAaCTOTBI, YCTAHOBIICH-
HOM ONBITHBIM MyTEM. HaxoauTe BEpOSITHOCTH CIIy4ailiHOTO
COOBITHS HA OCHOBE KJIACCHYECKOTO OIPEIENICHUS] BEPOSITHOCTH.
[IprBOAKTH IPUMEPBI JOCTOBEPHBIX H HEBO3MOXHBIX COOBITHI

IHIOBTOPEHME
KYPCA
MATEMATHUKH
9 KIIACCA

IToBTOpEHME

20

Wrorosas koHTpoabHas pabora Ne§

OmnuceiBaTh CBOMCTBA QYHKLHMI HA OCHOBE UX rpaduuecKoro
npencraBieHus. MarepnperupoBats rpaduKy peaabHbIX 3aBH-
cumoctei. [Toka3piBaTh CXeMaTHYECKH TOJI0KEHHE Ha KOOPH-
HATHO# TUTOCKOCTH TpadukoB QyHKImity=ax’, y=ax’+n, y=a(x-
m)2 Crpouts rpaduk GyHKimum y=ax*+bX+C, yMeTh yKa3biBaTh
KOOPIMHATHI BEPILIMHBI IapaOoJIbl, €€ 0Cb CHMMETPHH, HAaIpaB-
JIeHue BeTBeil napabosbl. Perath HepaBeHCTBa BTOPO CTENEHH,
UCTIONB3Ys TpadHIecKkre npeacTaBieHus. Vcrons3oBath MeTox
HHTEPBAJIOB JUIS PEIICHHS HECIIOKHBIX PALIOHATIBHBIX Hepa-
BeHCTB. VICIIOIB30BaTh UX 1151 rPa)uuecKoro pelIeHus CHCTEM
YpaBHEHHH ¢ IBYMS [IepEMEHHBIMH.

Pemath criocoO60M MOACTaHOBKY CHCTEMBI IBYX YPaBHEHHIA ¢
JIBYMsI IEPEMEHHBIMHU, B KOTOPBIX OJJHO YpaBHEHHE IIEPBOH
CTEIeHH, a APYToe — BTOPOH CTETICHH.

Pemath TekcTOBBIC 3a/1auM, HCHIONIB3YSI B KA4ECTBE alreOpande-
CKOW MOJIENIM CHCTEMY YPAaBHEHHH BTOPOM CTENCHU C ABYMS
NIEpEMEHHBIMH; PellaTh COCTABICHHYIO CHCTEMY, HHTEPIIPETH-
poBath pe3yiabTaT. BeBoguTh hOpMyIIsl N-TO WieHa apuMeTH-
YECKOU MPOrpeccuy U reOMETPHUYECKOH POrpecCHu, CyMMBI
IIEPBEIH N WIEHOB apu(METHIECKOI U TeOMETPHIECKOH Ipo-
TpECCHii, pelIaTh 3a1a4y C UCIIOIB30BAHIEM 3THX (HOPMYIL.
Jloka3bIBaTh XapaKTEPUCTUUECKOE CBOMCTBO apu(h)METHUECKOH 1
reoMeTpryecKoil nporpeccuii. OneHHBaTh BEPOSTHOCTH CITY-
YaifHOTO COOBITHS C TIOMOIIBIO YaCTOTHI, YCTAHOBJICHHOH OIBIT-
HBIM ITyTéM. HaxoanuTh BEpOSITHOCTH CITy4aliHOTO COOBITHS Ha
OCHOBE KJIACCHYECKOTO OIpe/ieIeHsI BeposiTHOCTH. [IpuBoIuTE
IIPHMEPHI TOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHIL.
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