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IIOACHUTEJ/IbBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "AJIT'EBPA"

Pabouasi mporpamma o yue6HOMy Kypcy "Aunrebpa" st o0ydaromumxcsi 7 K1accoB pa3paboTaHa Ha OCHOBe
de/iepaIbHOTO TOCYAAPCTBEHHOr0 00pa30BaTe/IbHOTO CTaHJjapTa OCHOBHOTO 0011[ero 06pa3oBaHus C YUETOM
Y COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, MPE/bABISIEMBIX K MaTeEMaTHYeCKOMY 00pa30BaHUIO, U TPAJULIAIH
poccuiickoro o6pa3oBaHusi, KOTOpble 00eCIIeUrBalOT OBJIa/IeHUEe K/TFOUEBLIMUA KOMITETEHIIUSMH,
COCTaBJISIFOLIMHU OCHOBY /IJIsl HEITPEPBIBHOTO 00pa30BaHUsl M CAMOPA3BUTHS, @ TAK)KE 1IeJIOCTHOCTh
0011eKy/IbTYPHOT0, TMYHOCTHOT'O U TI03HABATEIbHOTO Pa3BUTHs 00YUArOIUXCsA. B MporpaMme yuTeHsl ujieu
U 110J10)KeHus1 KoHLeruy pa3BuTHsI MaTeMaTHueCKoro obpasoBanus B Poccutickoii dezpepariiun. B amoxy
1rdpoBoii TpaHchHopMaLMK BCeX cdep uesioBeUeCKO esTeTbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBpEeMeHHBIM Ue/IoBeKOM 6e3 6a30B0i MaTeMaTHUeCKOH MOArOTOBKU. YKe B IIKOJIe MaTeMaTHhKa CITYKUT
OITOPHBIM TIPEIMETOM [IJIsi U3YUeHUsI CMEXKHBIX AUCLIUIUINH, a IT0C/Ie IIKOJIbI peaibHON HeoOX0AUMOCTHIO
CTaHOBWTCSI HEMpephIBHOE 00pa30oBaHue, uTo TpeOyeT MoJ/THOLIeEHHOH 6a30B0i 0011Ie00pa3oBaTeIbHOM
TI0/ITOTOBKH, B TOM UKCJIe ¥ MAaTeMaTHUeCKOH.

310 00yC/IOBNIEHO TE€M, UTO B HAILIM [HU PACTET YMCIIO MPOodeccHid, CBsi3aHHBIX C HEITOCPe/ICTBEHHBIM
NIpUMeHeHWeM MaTeMaTUKU: U B cepe SKOHOMHUKH, U B OU3HeCe, U B TEXHOJIOTMUECKUX 00/1acTsX, U JlaXke B
ryMaHHUTapHbIX cepax. Takum 06pa3oM, KpyT MIKOJTLHUKOB, /ISt KOTOPBIX MaTeMaTHKa MOXXET CTaTh
3HAUMMBIM TIPeIMETOM, PACILIUPSIETCS.

[TpakTHyecKas 1oJie3HOCTh MaTeMaTHKU 00yC/IOB/IeHa TeM, UTO eé TpeIMeTOM SIBJISIFOTCS
¢byHaMeHTaIbHbIE CTPYKTYPHI Halllero MUpa: MPOCTPaHCTBeHHbIe (JOPMBI U KOJTMUeCTBEHHbIe OTHOIIEHHS OT
MIPOCTEMIIINX, yCBauBaeMbIX B HEITOCPeJCTBEHHOM OTIbITE, /10 JIOCTaTOYHO CI0XKHBIX, HEOOXOAUMBIX /IS
Pa3BUTHSI HAYYHBIX U MPUKIAHbIX Wel. be3 KOHKpeTHbIX MaTeMaTHueCKHUX 3HaHUM 3aTpyJHeHO MIOHUMaHue
TIPUHLIMIIOB YCTPOWCTBA U UCIOIb30BaHUsl COBPEMEHHOW TeXHUKH, BOCTIPUSATHE U UHTepIIpeTarjys
pa3HO00pa3HOM COLMATBHOM, IKOHOMHUUECKOH, TTOJIMTHUECKOH nH(popMaLun, Maao3deKTuBHA
TOBCeJHeBHasI TIPAaKTHUeCKast ZiesiTelTbHOCTb. KaXk/[oMy uesioBeKy B CBOei XKU3HU MPUXOUTCS BBITIO/IHSTh
pacyéThl ¥ COCTAB/IATh a/ITOPUTMBI, HAXOAUTH U TIPUMEHSITh (YOPMYIbI, BlaZleTh MPAKTUUeCKUMU TIPUEMaMU
reoMeTpUUeCKNX U3MepPeHUH 1 MIOCTPOeHrH, YnTaTh MH(OPMALIWIO, TTPeJiCTaBIeHHYO B BUie TaOJIuILI,
JMarpaMM U rpayKoB, )KUTb B yCJIOBUSIX HeOTpe/ie/IEHHOCTH U MIOHUMaTh BePOSITHOCTHBIN XapakTep
CJTydaiiHbIX COOBITHIA.

OpHOBpeMeHHO C paciivpeHreM cdep MpUMeHeHUs MaTeMaTUKU B COBpeMeHHOM o011iecTBe Bcé OoJiee
Ba)KHBIM CTAaHOBUTCSI MaTeMaTUUeCKU CTU/Ib MBILILJIEHUS, POSIB/ISIFOLLIANCS B OTpe/ie/IEHHBIX YMCTBEHHBIX
HaBbIKax. B npotiecce u3yueHusi MaTeMaTUKKU B apCceHasl IPUEMOB M METO/0B MBbILL/IEHUS Ue/loBeKa
eCTeCTBeHHbIM 00pa30M BKJTFOUAIOTCSI MHAYKIWS U IeAyKLs1, 000011[eHre U KOHKPeTU3allysl, aHau3 1
CUHTe3, KraccuduKalys U cucTeMaTu3alysi, abctparupoBanue U aHamorus. O6beKTbl MaTeMaTHUeCKUX
YMO3aK/IH0UeHHH, paBu/ia UX KOHCTPYUPOBAHUS PaCKpPbIBAalOT MeXaHU3M JIOTUUeCKHUX TIOCTPOeHUH,
CrIocoOCTBYIOT BbIpaboTKe yMeHUs1 OpMY/THPOBaTh, 000CHOBBLIBATh U [JOKA3bIBaTh CYXK/EHUS, TeM CaMbIM
pa3BHBAIOT JIOTMUECKOe MblllieHre. Beaylijasi posib NPpUHA//IEKAT MaTeMaTKe U B (hOPMUPOBaHUU
a/IrOPUTMUYECKOW KOMITOHEHTbI MBILIJIEHHsI U BOCIIUTAHUA YMEHUM [1eliCTBOBATh I10 3a/JaHHBIM aJlrOPUTMam,
COBepILIEHCTBOBATh M3BeCTHbIE U KOHCTPYHUPOBATh HOBBIE. B mpoliecce peliieHUs 3a/jau — OCHOBOM yueOHOM
JlesiTe/TbHOCTU Ha YPOKax MaTeMaTUKU — Pa3BUBAIOTCS TaK)Ke TBOpUeCKasi M MPUK/aiHasi CTOPOHBI
MBIII/IEHHS.

OO6yueHne MaTeMaTHKe /1aéT BO3MO>KHOCTb Pa3BUBATh Y 00yUarOIIUXCsl TOUHYIO, PaljiOHA/IbHYIO U
WH(POPMATHUBHYIO peub, yMeHHe 0TOMpaTh Haubosiee MOAXOSIIME SI3bIKOBbIe, CAMBOIMUECKHe, TpadruecKue
CpeJCTBa /1/1s1 BEIpaXKeHUs CY>KZIeHUM U HarJIJHOTO UX TpeJCTaB/IeHusI.

Heo6xouMbIM KOMITOHEHTOM 0011l Ky/IbTypPbl B COBDEMEHHOM TOJIKOBAHUU SIBJISIeTCSI 0011jee 3HAKOMCTBO



C MeTO/laMH TI03HaHUs JedCTBUTE/TBHOCTH, TPeJCTaBIeHNe O TIpeiIMeTe U MeTO/laX MaTeMaTHKH, UX
OT/IMYMI OT METO/IOB JPYTHX eCTEeCTBEHHBIX U TYMaHUTAPHBIX HayK, 00 0COOeHHOCTSIX TTPUMeHeHHUs
MaTeMaTHKH [/ PelIeHHs HayYHBIX U TIPUKJIAIHBIX 3a7au. TakuM 06pa3oM, MaTeMaTHuecKoe
obpa3oBaHue BHOCUT CBOM BK/a/, B (hopMHpOBaHUe 00111eil Ky/IbTyphl uesioBeka.

Vi3yueHre MaTeMaTHKHU TaKKe CIIOCOOCTBYET 3CTeTUUeCKOMY BOCITUTAHUIO YesloBeKa, TOHUMaHUIO
KpacoThl U MU3S11leCTBa MaTeMAaTUUECKHX PacCy KJeHUi, BOCTIPUSATHIO FeOMeTPUUECKHUX (POpM,
YCBOEHUIO UJle CUMMEeTPUH.

OE/JIN N3YUYEHNSA YYEBHOI'O KYPCA "AJI'EBPA"

Anrebpa siB/ISieTCS OTHUM U3 OTIOPHBIX KypPCOB OCHOBHOM IIIKOJIbI: OHAa 00eCrieurnBaeT U3ydeHue pyrux
JUCLIATUIAH, KaK eCTeCTBeHHOHAyYHOT0, TaK ¥ T'YMaHUTAaPHOTO LIUKJIOB, €€ OCBOeHHe HeoOX0AUMO [IIst
npozio/KeHust 00pa30BaHus U B TIOBCEAHEBHOM »KU3HU. Pa3BuTHe y 00yJarouXxcsi HAyYHbIX
Tpe/ICTaB/IeHU O MPOUCXOXKIEHUH U CYIIIHOCTU anredpanyecKyux abCTpakKIuii, criocobe oTpaXkKeHHUst
MaTeMaTHUeCKOW HayKOH sIBJIEHWH U TIPOLIeCCOB B MPUPO/ie U 00IIeCTBe, PO/ MaTeMaTHUeCKOTO
MO/Ie/IMPOBaHUsl B HAYYHOM TI03HAaHUM U B TIPaKTHKe CII0COOCTBYeT (hOPMUPOBaHUIO HAyUHOT O
MHUPOBO33DEHUS U KaUeCTB MBIIIUIeHUs], HEOOXOAUMBIX [I/Isl aZiarTallii B COBPEMEHHOM LU POBOM
obiriectBe. M3yueHue anreOpbl ecTeCTBeHHBIM 00pa3oM obecrieuriBaeT pa3BUTHe yMeHUsI Hab/roaTh,
CpaBHUBaTbh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUUHOCTH MBILLIIEHHS], CIOCOOHOCTH
apryMeHTHPOBaHHO 000CHOBBIBATh CBOM [I€MCTBUS U BBIBO/IbI, (HOPMY/IMPOBATh YTBEPKAeHUs1. OCBoeHMe
Kypca anreOpbl obecrieurBaeT pa3BUTHe JIOTMUECKOT0 MbIIIeHUs 00yUaroIuxcsi: OHU UCTIOb3YHOT
JleIyKTUBHbBIE U UHAYKTHUBHBIE pacCyXeHHsl, 0000IeHre 1
KOHKpeTH3aluto, abcTparupoBaHue 1 aHasorut. ObyueHue anrebpe mipe/inosiaraeT 3HAUMTETbHBIN
00BEM CaMOCTOSITETbHOM JIeATeTbHOCTH 00YUaroIIMXCsl, TI0O3TOMY CAMOCTOSITe/TbHOE pellieHre 3aau
€CTeCTBEeHHbIM 00pa30M SIB/ISIETCSI peanu3aliiei 1esTe/lbHOCTHOTO TPUHIIUIIA 00yUeHusl.

B cTpyKType nporpamMMel yueOHOTO Kypca «Asre6pa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO 3aHUMAkoT
CofieprKaTelbHO-MeTofuuecKre TUHAN: «HHnc/ia v BIYUCTeHHs»; « AyireOpanyecKrie BHIPaKEeHHS»;
«YpaBHeHUS U HepaBeHCTBa»; « DyHKLMM»; «[IpeacraBieHye NaHHBIX U OMMCaTe/lbHas CTaTUCTHUKA»;
«BeposTHOCTE»; «DeMeHTbl KOMOMHATOPHKW»; «BBeieHre B Teopuio rpadoB». Kaxkmas u3 3TUX
coZiep>KaTeIbHO-MeTOANUECKUX JIMHAW Pa3BUBAETCS Ha TIPOTS’KEHUU TPEX JIeT U3y4YeHUsl Kypca,
€CTeCTBEeHHbIM 00pa30M TeperuieTasiCh U B3aUMO/IEMCTBYS C IPYTUMH €ro TUHUAMH. B Xozie uszyueHus
Kypca 00yJaruMcst IPUXOJUTCS JIOTUYeCKU PacCy’KaTh, UCII0/Ib30BaTh TEOPETUKO-MHOXKeCTBEHHBIH
sI3bIK. B CBSI3U C 3TUM 1]e/1ec000pa3HO BKIFOUUTh B IPOrPaMMy HEKOTOpPbIE OCHOBBI JIOTHKH,
TIPOHM3BIBAIOIIIYE BCE OCHOBHBIE pa3/ie/ibl MaTeMaTHYeCcKOro 00pa3oBaHUsl U CIIOCOOCTBYIOIIE
OBJIa/IEHUIO 00YYAIOLMMUCS OCHOB YHHUBEPCAJIbHOTO MaTeMaTHUeCKOro si3blka. TakuM 00pa3om, MO>KHO
yTBep)K/aTh, UTO COZI€PrKaTelbHON M CTPYKTYPHOM 0COOEHHOCTHIO Kypca «Anrebpa» SBISETCS ero
HMHTerpUpOBaHHBIN XapaKTep.

Copep>xaHue MUHUN «HucsIa ¥ BBIUMC/IEHUS» C/TY>KAT OCHOBOM [i/1s1 laribHEeMILero u3yueHust
MaTeMaTHKH, CITIOCOOCTBYeT Pa3BUTHIO Y 00yUaroIUXCsl IOTUUECKOT0 MbIIIIeHHs], (HOPMHUPOBAHUIO
YMEeHHUSI TI0/Tb30BaThCsl a/ITOPUTMaMH, a TaKXe TTPUOOPeTeHHI0 MPaKTHUeCKUX HAaBBIKOB, HEOOXOUMBIX
JI71s1 TIOBCeZIHEBHOM »KU3HU. Pa3BrTHe MOHSATHUS O UKMc/ie B OCHOBHOM IIIKOJIe CBSI3aHO C pPalMOHAIbHBIMU U
VppaLMOHaIbHBIMU YKC/iaMu, (POpMUPOBaHKEM Tpe/iCTaB/IeHUH O eHCTBUTETLHOM unciie. 3aBepilieHre
OCBOEHUSI YMCIOBOM JIMHUM OTHECEHO K CTaplleMy 3BeHy 001iero oopa3oBaHUsl.

CopepykaHHe /IByX anreOpandecKux TUHUNA — «AJirebpanueckrie BEIPayKeHHUs» U « Y PaBHEHUS U
HepaBeHCTBa» CIIOCOOCTBYeT (POPMHPOBAHHIO Y 00YUYArOIIMXCSl MaTeMaTHUeCcKoro armapara,



HE0OXOIUMOTO /ISl PeIlIeHUs 3a/lau MaTeMaTHKW, CMEXKHBIX TTPEeIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX
3azau. B ocHOBHOM 111KO/Ie yueOHbIM MaTepHrasl TPYIITUPYeTCsl BOKPYT Pal[MOHATbHBIX BhIDAyKEHUH.
Anrebpa JeMOHCTPUpYeT 3HaueHHe MaTeMaTHUKH Kak sI3bIKa /IJIs [IOCTPOEHUS] MaTeMaTHUeCKUX MOZesiei,
OTMCaHUs TIPOIIECCOB U SIBJIEHWH peasibHOrO MUpa. B 3aaun 00yueHus anrebpe BXOAAT TaKXKe
JlanbHel1ee pa3BUTHe
aJITOPUTMUYECKOTO MBIILIIEHUS, He0OXOZAMMOTO0, B YaCTHOCTH, /IJIs OCBOEHUsI Kypca MH()OPMaTHKH, U
OBJIa/IeHUe HaBbIKaMHM JIe[yKTUBHBIX paccyaeHui. [Ipeobpa3oBaHre CUMBOJ/IbHBIX (JOPM BHOCUT CBOH
crieMbUUeCcKUi BK/Ia/ B pa3BUTHe BOOOpaXkKeHuUsl, CIIOCOOHOCTel K MaTeMaTHUeCKOMY TBODUYECTBY.
Copeprkanve (hyHKIIMOHATBHO-TPaUuecKoi TMHUM Halle/IeHO Ha MoJTyueHHe MIKOJTbHUKAMU
3HaHWH 0 DYHKIMSIX KaK BaKHelIIeli MaTeMaTUUeCKOoW MO/IeU /IS ONTMCAHUS M UCC/IeIOBaHUs pa3Ho
00pa3HbIX MPOIECCOB U SIBJIEHUH B MPUPO/ie 1 ob1riecTBe. V3ydyeHue 3TOro MaTepuasa Crioco0CTByeT
Pa3BUTHIO y 0OYYAIOIIMXCS YMEHUs UCTIONMb30BaTh Pa3/IMuHble BbIPA3UTe/IbHbIE CPE/ICTBA S3bIKa
MaTeMaTHUKH —CJIOBECHbIE, CUMBOJIMUECKUE, Tpaduueckre, BHOCUT BK/IaJ B OPMUPOBaHHEe
Tipe/iCTaB/ieHui 0 POJIM MaTeMaTUKH B Pa3BUTUU LIUBWIM3AL[UM U KYJIbTYPBI.

Copep>xanue muHUU «IIpejcTaB/ieHre JaHHBIX U OTMcaTe/IbHas CTaTUCTUKA» CIYXKUT OCHOBOM A1Jist
(opMHpOBaHKs HaBBIKOB paboThI ¢ MH(GOPMALFel: OT UTeHHUs] 1 MHTepIpeTaluy HHPOpMaruy,
TIpe/iCTaB/IeHHOMW B Tab/MLIaxX, Ha AUarpaMmax M rpadukax o cbopa, mpe/CTaBIeHus U aHaI3a
JAHHBIX C WCIO/Ib30BaHUEM CTaTUCTUYEeCKHUX XapaKTePUCTHK CPeJHUX U paccenBaHus. Paboras c
JJAaHHBIMU, 00yyYaroIMecs: y4aTcsi CUMTHIBATh U MHTEPIIPETUPOBATh JlaHHbIe, BbIABUraTh,
apryMeHTHPOBaTh U KDUTUKOBATh MPOCTeHILINe TUTIOTe3bl, Pa3MbILIATE HaZl (haKTOpaMu,
BBI3BIBAIOLUMU M3MEHUHBOCTh, U OLIeHHWBaTh UX BJIMSTHUE Ha pacCMaTprBaeMble BeTMYUHBI U
TMPOLIeCCHI.

VHTYyHUTHBHOE MpeficTaB/eHre 0 C1y4aliHOM U3MeHUYNBOCTH, UCC/e/loBaHue 3aKOHOMEPHOCTeN 1
TeH/eHLIMM CTaHOBUTCSI MOTUBUPYIOILel OCHOBOM /11 U3yUeHUsl TEOPUM BeposiTHOCTel. bosbiioe
3HaueHMe 3/leCb UMeIOT NpaKTUUeCKre 3a/laHusl, B YaCTHOCTH OIBITHI C K/1aCCUUeCKUMH BepOSTHOCTHBIMU
MO/Ie/ISIMU.

[ToHsITHE BepOSATHOCTH BBOJUTCS KaK Mepa MpaBZorojo0us ciydaiiHoro cobbrtust. I1pu usyueHuu
Kypca 00yuJaroipecs: 3HaKOMSITCS C TIPOCTEUIIIMMU METOZaMH BBIUMC/IEHHS] BEPOSITHOCTEH B
CJIy4alHbIX SKCIIePUMeHTax C paBHOBO3MO)XHBIMU 3JIeMEeHTapHbIMM UCX0/laMH, BePOSITHOCTHBIMU
3aKOHaMH TI03BOJISIIOIIMMY CTaBUTh U PellaTh 00jiee CJI0XKHBIE 33/laud. B Kypc BXOJST Haua/ibHbIe
TIpe/iCTaB/IeHNs O CJIyYalHbIX BeJIMUMHAX U UX YNCJIOBBIX XapaKTepUCTHKAX.

Tak>ke OCyIL[eCTB/ISIETCS 3HAKOMCTBO 00YUarOIUXCsI C MHOYKeCTBAMU M OCHOBHBIMHU OTI€PALIAsSMH Ha/|
MHO>KeCTBaMH, paCCMaTPHBAIOTCS TIPUMephI TIPUMeHeHHsI [IJisl pellleHus 3a/lay, a TakyKe UCII0/Ib30BaHUs B
JPYTHUX MaTeMaTHUeCKHUX Kypcax U yueOHBIX MpeMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CoryiacHO yuebHOMY IIaHy B 7 K/lacce U3ydaeTcst yueOHbIN Kypc «Anrebpa», KOTOPBIA BK/IIOUaeT
CJle/lytoLIie OCHOBHBIE pa3fienibl cofiepyKaHus: «Uucia 1 BeIUMCIeHus», « Ayrebpanueckre
BbID&KEHUSI»,« Y DaBHEHUS U HepaBeHCTBa», « DyHKIMN», «[IpescTaBieHne jaHHbIX U OnMcaTe/IbHas
CTaTUCTHKa»; «BeposTHOCTb»; «DmeMeHThl KOMOMHATOPUKN»; «BBezieHne B Teopuro rpadoB». YueOHbIH
TUIaH Ha U3ydeHue anreOpsl B 7 Kaccax OTBOAUT 4 yueOHBIX yaca B Hefiesto, 144 yueOHBIX Yaca B TOZ.



COJEPXXAHUE YYEBHOI'O KYPCA "AJ/I'EBPA"

Yuc/ia 1 BBIYMC/IEeHUA

ParyoHanbHbIe UKCa.

IIpobu 0OBIKHOBEHHBIE U /IeCITUUHBIE, TePexXo/] OT OAHOM GopMbI 3armcu Apodeii K Apyroi. [ToHsTHe
paLMoHaNIbHOT0 YMCJIa, 3aliiCh, CpaBHEHUe, YIIOpsj0urMBaHue PalMOHa/IbHBIX uncesl. ApudmMeTryeckue
JIeHCTBUS C paljioHaIbHBIMU UKMC/IaMu. PellleHue 3aiau U3 peayibHOM MPAaKTHKK Ha YacCTH, Ha ApOOM.

CrerneHb C HaTypa/bHBIM TIOKa3aTeieM: orpe/iesieHue, Tpeobpa3oBaHue BhIpayKeHU Ha OCHOBE
orpeie/ieHus], 3aKCh O0JIBIIMX uKces1. [IpOIeHThI, 3aMKch MPOLIEHTOR B BHe ApoOU U Apobu B BUie
TNpoLieHToB. TPy OCHOBHBIE 33/lauk Ha MPOLIeHTHI, pellieHre 3a/lau U3 peasibHOM TTPaKTHUKH.

[IpuMeHeHre NPU3HAKOB eJIMMOCTH, Pa3/I0)KeHHe Ha MHOXKUTE/IW HaTypa/ibHbIX uncesl. PeanbHble
3aBUCUMOCTH, B TOM UKCJIe TIpsiMasi i obpaTHasi MPOTIOPL{MOHAIEHOCTH.

Anredpanyeckue BbIpaXKeHUs

[TepeMeHHbIe, UMCI0BOE 3HaUEHKE BbIPA)KEHUS C IlepeMeHHOU. JlonmyCcTUMble 3HaueHus IlepeMeHHbIX.
[peacraBieHre 3aBUCUMOCTY MeXXy BeJTMUMHaMU B BU/le hopMysibl. BerurcieHus o ¢popmyiam.
[Tpeo6pa3oBaHMe OYKBEHHBIX BbIpa)KeHUH, TOXK/I€CTBEHHO pPaBHbIe BbIpa)KeHMs], TpaBU/ia Ipeobpa3oBaHUs
CYMM U TIPOM3Be/IeHNH, PaBU/Ia PACKPBITHSI CKOOOK U TIpUBe/IeHUs TIOZO00HBIX C/1araeMbiX.

CBoiicTBa CTereHH C HaTypabHbIM [0Ka3aTesieM.

OpHOuseHbl ¥ MHOTousIeHbl. CTeneHb MHOTOuleHa. Ciio)keHue, BbIYMTaHUe, YMHOKeHHe MHOT'OUJ/IeHOB.
@dopMyJibl COKPAILIEHHOIO0 YMHOXKeHUsI: KBaZipaT CyMMbI U KBaJpaT pa3HocTy. Popmysia pa3HOCTH KBa/IpaToB.
Pasno)xeHre MHOTOU/IEHOB Ha MHOXKUTEJIH.

YpaBHeHust

YpaBHeHUe, KOpeHb YpaBHEHMs], TTpaBU/Ia Ipeobpa3oBaHus ypaBHeHHs, paBHOCHUILHOCTh
ypaBHeHUH. JIHeliHOe ypaBHeHHe C OJHOW NlepeMeHHOM, UMC/I0 KOpHel IMHeHHOT0 ypaBHEeHMs], pellieHre
NMMHEeNHBIX ypaBHeHWH. CocTaB/ieHHe YPaBHEeHUH T10 YC/IOBHIO 33/laui. PellieHre TeKCTOBBIX 3a/iay C
MOMOILIbIO ypaBHeHU. JIuHeliHOe ypaBHeHUe C IByMsi lepeMeHHbIMU U ero rpaduk. Crucrema AByx
JIMHEWHBIX YPaBHEHWH C IByMs TlepeMeHHbIMU. PellieHre crcTeM ypaBHEHHM CrTIOCOOOM TMO/[CTAHOBKHU.
[TpuvMepkl pellieHNsI TEKCTOBBIX 3a/lau C MIOMOII[bI0 CUCTEM YPaBHEHUM.

Koopaunatsl ¥ rpaduku. @yHKIUN

KooparHaTta Touku Ha nipssMoil. YucioBbie MPOMeXXYTKHU. PaccTosiHue MexXay ByMsi TOUKaMHU
KOOp/IMHATHOM npsimoii. [TpsiMoyrosnbHas cucteMa KoopauHat, ocd Ox u Oy. AGciycca v op/inHaTa TOUKH
Ha KOOpAMHATHOM 11ockocTy. [IpuMepsl rpadvKoB, 3aiaHHbIX (hopMyiaMu. UTeHre TpaMKOB peasbHbIX
3aBucuMocTeid. [Tonsitue ¢pyHkimu. I'paduvk pynkimu. CBoiictBa pyHKUui. JInHeliHas QyHKLus, eé rpaduk.

I'paduk dynkuuu y= IxI. I'padmyeckoe pellieHre JUHEHHBIX YPaBHEHUM U CUCTEM JIMHEWHBIX YPaBHEHU.

BEPOHTHOCTB M CTATUCTHKA

HPEJICTBBJ’[EHI/IE JAAHHBIX U OIIHCATe/IbHAA CTATUHCTHKA



[TpencraBneHye AaHHBIX B BU/e Tab/uII, ArarpamMmm, rpadyuKoB. 3aroyiHeHre Tab/vil, YTeHre U TIOCTPOeHHe
JarpaMm (CTOJIOMKOBBIX (CTO/I0UATHIX) ¥ KPYroBbiX). UTeHHe rpadMKOB peasibHBIX MPOLeCCOB. VI3BieueHre
MHGbOPMaLIMY U3 JUarpaMM U TabJInL], UCTIO/Ib30BaHHe W UHTEePIpeTaLys JaHHbIX.

OnuicarenbHasi CTaTUCTHKA: CpejHee apudMeTHUeCcKoe, Me/IiaHa, pa3Max, HaubosbIliee U HaMMeHbIIIee
3HaueHUsi Habopa YMC/IOBbIX JAaHHBIX. [IprMephl C/TyyaiiHOM M3MeHUUBOCTH.

BepoATHOCTB. J/1eMeHTbl KOMOUHATOPUKH

CrnyyaiiHbIi SKCTIepUMEHT (OTIBIT) U CTy4aiiHoe coObITHe. BeposTHOCTh ¥ yacToTa. Posib MasioBepOSITHBIX U
MIPAaKTUYeCKU JI0OCTOBEPHBIX COOBITHI B IPUPO/e U B 001iecTBe. MoHeTa 1 UrpajibHasi KOCTb B TEOPUU
BEpPOSITHOCTEM.

BBejenue B Teopuio rpadoB

I'pad, BepiHa, pebpo. CrereHb BepiivHbL. Yucao pébep 1 cymmapHas cterieHb BepiiivH. [IpesicTaBieHue
o cBsi3HOCTH Tpada. Llermu u 1uknbl. [TyTy B rpadax. O6xox rpada (3iiepos myTh). [IpeacraBneHue 06
OpPMEeHTHUPOBAHHOM rpade. PelieHne 3a7iau ¢ OMoILbk0 rpadoB.



IVIAHUPYEMBIE OBbPA3OBATEJ/IBHBIE PE3YJ/IbTATBI

OcBoeHue yueObHOTO Kypca «AsreOpbi» 10/KHO 00ecrieunBaTh AOCTHKeHe Ha YPOBHe OCHOBHOT'O 00I1lero
oOpa3oBaHus Cie[yHOIUX TUUYHOCTHBIX, METAINPeIMEeTHBIX U MTPeJMETHBIX 00pa30BaTe/TbHBIX Pe3y/IbTaTOB:

JINMHHOCTHBIE PE3YJIbTATDBI

JIMUHOCTHBIE pe3y/IbTaThbl OCBOEHUS MPOrPaMMbl yueOHOro Kypca «Anredpa» XxapakTepU3yHOTCH:

IlaTpuoTHYecKoe BOCIMTaHME:

TIpOsIB/IeHWeM MHTepeca K MPOIIOMY M HaCTOsIILeMy POCCUMCKOW MaTeMaTUKH, 1IeHHOCTHBIM OTHOILIEHUeM
K JJOCTV)KEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUMCKOM MaTeMaTH4yeCKOW LIKOJIbI, K UCITO/Ib30BAaHUIO 3TUX
JIOCTY)KEHUM B IPYyrMX HayKaxX Y MPUKIaZHbIX cepax.

I'pakjaHCKOe U AYXOBHO-HPAaBCTBEeHHOE BOCIIUTAHHe:

TOTOBHOCTBIO K BBHITTOJTHEHUIO 00s13aHHOCTel TpaKJaHIHA U Peasi3alii ero 1pas, Mpe/ICTaBlIeHHeM 0
MaTeMaTUYeCKMX OCHOBaX ()YHKLIMOHMPOBAHUS PA3/IMUHBIX CTPYKTYP, SIBJIEHHH, MPOLIeAYP IPaXKJIaHCKOTO
ob1jecTBa (BIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTBIO K 00CY’KAEHHUI0 3THUeCKUX 1pobyieM, CBSI3aHHBIX C
MpPaKTHUeCKUM TIPUMeHeHHeM JOCTKeHU HayKH, OCO3HAHHEeM BaXHOCTH MOpa/lb- HO-3THUECKHUX
TIPUHLIVTIOB B /1eSITe/TbHOCTH YUEHOTO.

TpypaoBoe BocriiTaHue:

YCTaHOBKOM Ha aKTMBHOE y4yaCTHe B pelleHUH NTPaKTUYeCKUX 3a/,a4 MaTeMaTUueCKON HalpaB/eHHOCTH,
0CO3HaHWeM Ba)KHOCTH MaTeMaTHUeCKoro o0pa3oBaHMs Ha MPOTSHKEHUH BCeH YKU3HU JIJIsl yCIIeITHON
npodeCcCHOHABHOM AeATeTbHOCTH U Pa3BUTHEM HeOOXOIUMBIX YMeHHH;

OCO3HaHHBIM BHIOOPOM U TIOCTPOEHNEM WH/IWBU/IyaIbHOU TpaeKTOprH 00pa30BaHus 1 )KU3HEHHBIX TIJIAaHOB
C yU€TOM JIMYHBIX MHTEPECOB U 00IL[eCTBEHHBIX MTOTPeOHOCTEH.

JcTeTHYeCcKoe BOCITUTAaHHUe:
CIIOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETUUECKOMY BOCTIPHUSITHIO MaTeMaTHYeCKUX 00beKTOB, 3a/jay,
pelleHu, pacCy>k/IeHUii; YMEeHUI0 BHU/eTh MaTeMaTHuecKre 3aKOHOMEePHOCTH B UCKYCCTBe.

HEHHOCTI/I HAYYHOI'0O IIO3HAHHUA:

OpHEHTaL[HEﬁ B IedATe/IbHOCTH Ha COBpPeMEeHHYIO CHMCTeMY HayUHbIX Hpe,qCTaBJIEHI/Iﬁ 00 OCHOBHBIX
3dKOHOMEPHOCTSX Pa3BUTHUA UeEJIOBEKd, ITPUPOJALI U 06H_[eCTBa, TMOHMMAaHNEM MaTeMaTHuecKoi HAYKH KdK
C(fl)epbl yeJI0BeueCcKoi AedaTe/JIbHOCTH, 3TallOB eé Pa3BUTHUA U 3HAUMMOCTH AJId PAa3BUTHUA UUBUIN3allUU,

OBJIal€eHHEM A3bIKOM MAT€MATHUKHU U MaTeMaTHueCcKoi KyanypOﬁ KdK CpeJCTBOM I103HdHHA MHPA;

OBJlaleHreM HpOCTEﬁUJHMI/I HaBbIKaMH I/ICCJ'[G,I[OBEITEJIBCKOI‘/JI AedaTe/IbHOCTHU.

du3nueckoe BoCNUTaHue, (OPMHPOBaHHe KY/IbTYPhI 3/[0POBbS M SMOLIHOHA/ILHOTO 0/1aronoyums:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHUeCKre 3HaHUsI B MHTepecax CBOEro 3/10pOBbsi, BeZIeHHs 3/l0POBOTO
oOpa3a ku3HU (370pOBOe NMUTaHKe, cOalaHCUPOBAHHBINA PEXKUM 3aHSATHH U OTIbIXa, PerysipHasi pusrueckas
aKTUBHOCTb);

c(opMHUPOBAHHOCTHIO HaBbIKa pedieKCU, MPU3HAHUEM CBOETO TpaBa Ha OLIMOKY M TaKOTo ke IpaBa
JIPyroro ueyioBeka.

JKo/IOruuecKoe BOCIIUTaHHe:

OpHeHTalMell Ha MpUMeHeHHe MaTeMaTHUeCKUX 3HaHUM I pelleHus 3a7iau B 06/1acTh COXpaHHOCTH
OKpY>Katolllel cpe/ibl, MJIAHUPOBAHUS MIOCTYTIKOB M OLIEHKU UX BO3MOJKHBIX TOC/I€/ICTBUMN [J/is OKPY KatoIeit
cpe[ibl;

0CO3HAHMEM T7I00a/TbHOTO XapaKTepa 3KOJIOTHYeCKUX MPOOJIeM U MyTel UX pelleHusl.

JInyHOCTHBIE pe3y/IbTaThl, 00ecneynBaOIye aJanTalydio 00yJyaromerocsi K i3MeHsIOIMMCSA
YC/I0BHMAIM COI{MA/IbHOM M IPUPOAHOM CPeAbI:

— TI'OTOBHOCTBIO K I,ZLEI‘/JICTBI/ISIM B YC/IOBUAX HEOHPEAEHéHHOCTI/I, IMOBBIILIEHNIO YPOBHA cBoei



KOMIIeTeHTHOCTH Yepe3 MPaKTUUeCKYH0 [1esiTeJIbHOCThb, B TOM UHC/Ie YMeHUe YUUThCS Y APYTUX JIF0Jel,
nprobpeTaTh B COBMECTHOM JlesATe/IbHOCTH HOBbIe 3HAaHUsI, HABbIKU Y KOMITeTEHLIMU U3 OIbITa JIPYTHUX;

— HeoOX0JUMOCTHIO B (POPMHUPOBAHUM HOBBIX 3HaHUM, B TOM Urc/ie (OpMY/IUPOBATh U/leH, MOHSTHS,
ruroTe3bl 00 06beKTax U sIB/IEHUSIX, B TOM YKCJIe paHee He W3BeCTHbBIX, 0CO3HABaTh Je(PULIUTHI
COOCTBEHHBIX 3HaHUM ¥ KOMITETEHTHOCTEH, TJIaHUPOBaTh CBOE Pa3BUTHE;

— CIrocoOHOCTBHIO0 0CO3HaBaTh CTPECCOBYIO CUTYaLUI0, BOCIPUHUMATh CTPECCOBYHO CHUTYALIMIO Kak
BBI30B, TPeOYIOIMIT KOHTPMED, KOPPEKTUPOBAaTh IPUHUMaeMble PeLIeHUs U 1eMCTBUs, (HOPMYIUPOBaTh
Y OL|eHWBAaTh PUCKH U MOC/e/ICTBUS, (POPMUPOBATh OMBbIT.

METAIIPEJMETHBIE PE3YJ/IbTATbI

MertanpemeTHble pe3y/bTaTbl OCBOEHHUS TIPOrpaMMBbl yueOHOTo Kypca «Asiredpa» XapakTepu3yrTCst

OBJIa/IEHUEM YHUBEPCA/bHbIMU NO3HA8AMeAbHbIMU OeliCMBUSMU, YHUBEPCA/NbHbIMU KOMMYHUKAMUGHBLMU
OelicmeusiMu U YHUBEPCANbHbIMU pe2yAsimu8HbIMU OeliCmaUsIMU.

1) YHugepcanbHble no3HagamesbHble Oelicmeausi obecneuugarom opmuposaHue 6a308bix KOZHUMUBHbIX

npoyeccog obyuarowjuxcs (ocgoeHue Memoooe NO3HAHUS OKPYHCaowje2o Mupa; npuMeHeHue 102u4eCKuX,
uccnedoeamenbCKux onepayuti, ymeHutli pabomamsb ¢ uHgopmayueti).

Bba3oBble jlorHUecKue JeiCTBUA:

— BBISIB/ISTh U XapaKTePU30BaTh CYIIleCTBeHHbIe TIPHU3HAKU MaTeMaTH4eCKUX 00beKTOB, TIOHSTHH,
OTHOIIIEHWUH MeXXIy TIOHSATUSMH; (hOPMY/TMPOBATh OTIpe/e/IeHus] TIOHSITHM; YCTaHAB/IUBATh
CyIIleCTBEHHBIN MPU3HAK KIacCU(PUKALIUM, OCHOBAHUS /17151 0000111eHrsI U CpaBHeHUs1, KpUTeprr
TIPOBO/ITUMOTO aHa/IN3a;

— BOCIIPUHUMaATh, (HOPMY/IMPOBATH U NPe0OPa30BbIBATh CYXK/EHUS: YTBEPAUTE/IbHbIE U
oTpuULiaTe/IbHbIe, eJUHUYHbIE, YaCTHBIE U 001I[1e; YC/IOBHBIE;

— BBIABJIATE MaTeMdTHUYeCKHe 3dKOHOMEPHOCTH, B3daMMOCBA3H Y IIPOTUBOPEYHS B (baKTaX, JaHHBIX,

HaOJTI0JIeHUsIX U YTBEPIK/IeHUSX; TpeJJiaraTb KpUTepHH [iisl BbISBIIEHHUS 3aKOHOMEPHOCTe U
MIPOTUBOPEYUH;

— JlenaTh BLIBOABI C UCTIOb30BaHUEM 3aKOHOB JIOTHKH, JeTyKTUBHBIX U MHAYKTUBHBIX
YMO3aK/TFOUeHUH, YMO3aK/TFOUeHHI TI0 aHaIOTHH;

— pa30upaTh JoKa3aTeabCTBA MaTEMaTHUeCKUX YTBEPKAEeHHUH (TIpsiMble ¥ OT IPOTHUBHOTO), TIPOBO/IUTD
CaMOCTOSITe/IbHO HeC/I0KHbIe JJoKa3aTe/IbCTBa MaTeMaTU4eCKHX (PaKTOB, BBICTpAaUBaTh apryMeHTallHIo,
NIPUBOJUTE TPUMePhI ¥ KOHTPIPUMepbI; 000CHOBBIBATE COOCTBEHHbBIE PACCy KAEeHUS;

— BBIOMpaTH Cr1I0cob peltieHUst yueOHOM 3a/jauu (CpaBHUBATh HECKOILKO BADUAHTOB PelleHus],
BbIOMpAaTh HauOOIee TIOAXO/AAIIHI C YYETOM CaMOCTOSITE/TbHO BbIZIEJIEHHBIX KDUTEPUEB).

Bba3oBble uccieoBaTe/IbCKHeE eHCTBUA:

— KCII0JIb30BaTh BOMPOCHI KaK UCC/e/10BaTebCKUI UHCTPYMEHT MO3HaHUs; (JOPMY/IMPOBaTh BOMPOCHI,
¢uKcupyolye MpoTHBOpeure, MpobieMy, CaMOCTOSITe/IbHO yCTaHAB/IMBaTh HCKOMOe U JJaHHOe,
(hopMHpOBaTh T'UIOTE3y, APTYMEHTUPOBAaTh CBOKO MO3ULMI0, MHEHUE;

— TIPOBO/UTH 110 CAMOCTOSITE/IbHO COCTAB/IEHHOMY T/IaHy HEC/IOXKHBIHM IKCIIEPUMEHT, HeOOJIbIIIoe
UCCJIe/IOBaHKE 110 YCTAHOB/IEHHUIO 0COOEHHOCTEN MaTeMaTHUeCKOTr0 00beKTa, 3aBUCUMOCTel 00HEKTOB
MeXy coOow;

— CaMoCTOosITe/IbHO (hopMy/TUpOBaTh 0060011[eHHUsS ¥ BBIBO/IBI TI0 Pe3yJ/ibTaTaM IPOBeIEHHOTO



Ha0JTFO/IeHNsI, MCCITeIOBAHMsI, OLIEHMBATh JOCTOBEPHOCTD TO/IyYeHHBIX Pe3y/IbTaTOB, BBIBOJOB U
000011IeHHIA;

— MPOrHO3MPOBATHL BO3MOKHOE€ Pa3BUTHE MMPOLIECCA, d TAK)KE BBIABUI'aTh IIPEAIOJ/IOKEeHHUS O €ero
Pa3BUTHUHN B HOBBIX YC/IOBUAX.

Pa6ota c uadopmanueii:

— BBISBJISITh HEZIOCTATOUHOCTh M M30BITOUHOCTh MH(MOPMAIUH, JaHHBIX, HEOOXOAUMBIX /ISl pEILIeHHST
3a/jauu;

— BBIOMpaTh, aHA/IU3UPOBATh, CUCTEMAaTU3UPOBATh Y UHTEPIIPETUPOBATh MH(OPMAIUIO pa3/TMUHbIX
BUZIOB U (pOpM TIpe/iCcTaB/IeHNS];

— BBIOMpaTh (hopMy MpecTaB/ieHUs UHGOPMAIK U WUTFOCTPUPOBATh pelllaeMble 3alaul CXeMaMH,
JviarpaMMaM#, THOU TpadUKOi U UX KOMOWHAL[USIMY;

— OLIeHMBAaTh HaJ&KHOCTh UH(OPMALIMU 110 KPUTEPUSIM, NPe/JIO’KeHHBIM YUUTeeM UiIn
c(opMy/IMPOBaHHBIM CAMOCTOSITE/THHO.

2) YHueepcanbHble KOMMYHUKamueHble Oelicmeusi obecneuusarom cchopmMupo8aHHOCMb COYUANbHbIX
HABbIKOB 00YUarOWUXCSL.

Oomenme:

— BOCIIPpUHHUMATb U (bOpMYJ'II/IpOBaTI) Cy)XX€HHsA B COOTBETCTBUU C YC/IOBUAMHU U LIEJIAMU O6H.[€HI/IH;
SCHO, TOUHO, 'PAMOTHO BbIDA>KdTh CBOIKO TOUKY 3PDE€HHA B YCTHBIX U MMMCbMEHHBIX TEKCTAX, NaBATb
MOsACHEHMA 110 X0y pelleHrs 3aJd4, KOMMEHTHUDOBATb I'IO]Iy‘JEHHHﬁ pPe3yJ/bTarT,

— B X0/le 00Cy>X/IeHHs 3a/jaBaTh BOIIPOCHI 110 CYIIeCTBY 00CyKIaeMOi TeMbl, TPO0JIeMbI, pelraeMoin
3a/lauy, BbICKa3bIBaTh U/leH, HalleJleHHbIe Ha MOWCK PellleHHs; COMOCTAB/ISTh CBOU CYK/E€HHS C
CY>KIeHHUSIMU PYTUX YUYaCTHUKOB Ananora, 00HapyKUBaTh pa3/inure v CXOCTBO MO3ULUI; B
KOPpPEeKTHOU opme (opMyIMpOBaTh pa3HOI/Iacusi, CBOU BO3PayKeHHSI;

— Tpe/CTaB/IATh Pe3y/bTaThl pPelleHus 3a/laul, SKCIiepuMeHTa, UCC/Ie[0BaHus, IPOeKTa;
CaMOCTOSITe/TbHO BBIOMPATh (hopMaT BBICTYTIEHUS C YUETOM 3a/iau Mpe3eHTalyu U 0COOeHHOCTel
ayJUTOpUH.

CoTpyaHHUecTBO:

— TIOHMMATh M MCTI0J/Ib30BaTh MPEUMYIIeCTBa KOMaHZAHOW U UHAVBHAYaTBHON PabOThI TIPH pelleHuH
yueOHbIX MaTeMaTUUeCKUX 3a/iau;

— TIPUHUMATH L|eJTb COBMECTHOU JesITeIbHOCTH, TJIaHUPOBATh OPraHM3aliii0 COBMECTHOM PaboThI,
pacripe/iesisiTh BUbI paboT, 10rOBapyuBaThCs, 00CYK/AaTh MPOLIECC U Pe3y/bTaT paboThl; 00001aTh
MHEeHHUs] HeCKOJIbKUX JIFO/IeH;

— y4YacCTBOBATh B IPYMIIOBBIX hopMax paboThl (00CyxgeHusi, 00MeH MHEHHSIMUA, MO3TOBBIE LITYPMbI U
Ap.);

— BBITIOJ/IHATHE CBOXO UdCThb pa6OTbI N KOODAWHHWPOBAThL CBOU AeﬁCTBHH C APYTYMMH Wi€HdAMHW KOMaH/bI;

— OIleHMBATh KaueCTBO CBOEro BK/IaZa B OOLMiA IPOAYKT 110 KPUTEPUsIM, CHOPMYIHPOBAHHBIM
yJaCTHUKaMU B3aUMOZEeNCTBYS.

3) YHueepcanbHble pezynssmueHble Oelicmausi obecneyugarom opmMuposaHue CMbICA08bIX YCMAHOBOK U
JHCU3HEHHbIX HABbIKO8 AUYHOCTU.

Camoopranusanus:



CaMOCTOSITeJTHHO COCTABJISATH I/1aH, alTOPUTM pelleHus 33/jauul (MK ero 4acTh), BEIOMpaTh Cr1ocob
perIeHus C Y46TOM UMEIOIIMXCSl PeCypPCOB M COOCTBEHHBIX BO3MOYKHOCTeH, apr'yMeHTHUPOBATh U
KODPEeKTHPOBATh BapUaHThI PeLLeHUH C yU6TOM HOBOU MH(OPMaLUH.

CaMOKOHTPOJIb:

— BageTb criocobamMu CaMOTIPOBEPKH, CAMOKOHTPOJISI TTPOLIeCca U pe3yJibTaTa pelleHus
MaTeMaTHUeCKOU 3a/jauu;

— npeaBueTb TPYAHOCTHU, KOTOPbI€ MOI'YT BO3SHUKHYThD IIPpU PEILIE€HWHU 3d[4a4i, BHOCUTb KODPDEKTHUBEI B
AedaTe/IbHOCTb Ha OCHOBE HOBBIX O6CTOHT€HBCTB, HEIIZ,E[EHHBIX O]_HI/I6OK, BbISIB/IEHHBIX pr,Z[HOCTEﬁ;

— OIleHMBATh COOTBETCTBHE Pe3yJibTaTa [IesSTeIbHOCTH MOCTaB/IeHHOMW 11e/TN U YC/IOBUSIM, 00BSICHSITD
TIPUYMHBI JOCTVKEHHS WM HeJOCTIDKEHUS 11e/Iv, HaXOAWUTh OIIMOKY, ZIaBaTh OLIeHKY MPHOOpeTEHHOMY
OIBITY.

INPEIMETHBIE PE3YJ/IbTATBI

OcBoeHue yuebHOro Kypca «Anredpa» 7 Kaacc JO/DKHO 06ecrieurBaTh OCTIKEHNE CIe/IyHOLX
TIpeIMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB:

Yucaa ¥ BBIYUC/IeHUS

HaxoauTh 3HaueHus1 YUC/IOBBIX BbIPa)KeHUH; TIPUMEHSATh pa3H000pa3Hbie CrIoCcoObI ¥ PUEMBI BBEIUKCIEHUS
3HAUeHWH [POOHBIX BBIPDAYKEHHH, COZIePXKAIX 0OBIKHOBEHHBIE U IeCITUUHbBIE IPOOH.

[TepexoauThb OT OZHOM (GOPMBI 3aMUCH UKCET K APYTol (IpeoOpa3oBhIBaTh JECATUUHYIO APOOb B
00OBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECATUUHYIO, B UaCTHOCTH B OECKOHEUHYIO /IECITUUHYIO IPOOB).
CpaBHUBaTh U yIOPS0UMBaTh palMOHA/IbHbIE YMC/IA.

OKpyr/aTh yncsia.

BrinosiHATL MPUKWUIKY U OLI€HKY pe3yJjibTaTd BBI‘JI/ICJ’IEHI/IFI, OLIEHKY 3HAueHMI UHUC/IOBBIX Bpra)KeHI/If/'I.
BbInoHATh ﬂ@ﬁCTBHH CO CTereHdaAMH C HaTyPd/IbHBIMU TTOKa3dTe/IAMU.

HpI/IMEHHTb MPpHU3HAKH Oe/JIMMOCTH, PA3/I0’KEHKE Hd MHOXKHUTE/IW HAaTYyPad/IbHBIX UKCEJI.

PeliaTh NpakTHUKO-OpUEHTUPOBAHHbIE 3a/jlauM, CBsI3aHHbIe C OTHOLLEHVEM BeJINUYMH,
MPOMNOPLIMOHAILHOCTBIO BEJIMYMH, MPOLIEHTaMU; UHTePIPeTUPOBATh Pe3y/IbTaThl PelleHus 3aau C YUYETOM
OrpaHUYeHUM, CBSI3aHHBIX CO CBOMCTBaMHU paCcCMaTPUBAaeMbIX 0OBEKTOB.

AnredpanuyecKue BbIpaXKeHUs

Wcrnonb30Bath anrebpanvecKyro TEPMUHOIOTHIO U CHMBOJIHKY, IPUMEHSITE €€ B TIPOL[eCCe 0CBOEHHUS
yueOHOTO MaTepHara.

HaxoiuTb 3HaueHHst OyKBeHHBIX BbIpayKeHHI TIPH 3a/IaHHBIX 3HAUEHUSIX ITePeMeHHBIX.

BhINO/HATE Mpeobpa3oBaHus 1I/I0T0 BHIPAYKEHHS] B MHOTOUJIEH TTPUBEIeHHEM TI0J00HBIX C/TaraeMbIXx,
PACKPBITHEM CKOOOK.

BLIMIOSTHATE YMHOXKeHHe O/HOU/IeHa Ha MHOTOU/IeH U MHOTOU/IeHa Ha MHOTOUJ/IeH, TIPUMeHSITb (POpPMY/ib
KBa/lpaTa CyMMbI 1 KBa/ipaTa pa3HOCTH.

Ocy11ecTBIATh Pa3/ioykKeHre MHOTOWIEHOB Ha MHOKHTEJTH C TIOMOIIbI0 BEIHECEHUS 3a CKOOKU 00111ero
MHO>KUTEJIsI, TPYTIIUPOBKU C/IaraeMbIX, MpUMeHeHUs] (opMYJT COKPAI[EHHOTO YMHOXeHMUS.

[TpumeHsTh TpeoOpa30BaHUsI MHOTOUIEHOB [IIsl PeIlIeHUsT Pa3/IMUHbIX 3a/1a4 U3 MaTeMaTHKH, CMEXXHBIX
1IpeMeTOB, U3 peabHOM MPaKTUKHU.

Vcrosib30BaTh CBOMCTBA CTeleHel C HaTypabHBIMU TTOKa3aTesIsiMU Z/1s peobpa30oBaHus BBIPaKEHHH.

YPaBHEHI/IH H HEPABEHCTBA



Perath /1MHeliHbIe ypaBHEHHUs C OJHOM IepeMeHHOM, MPUMeHsIsl IIpaBr/a Nepexosia OT UCXOJHOrO
yPaBHEHHS K paBHOCU/IbHOMY eMy. IIpoBepsiTh, SIB/ISIeTCS I YUC/I0O KOPHEM YDaBHEHMUS.

[TpuMeHATH rpacdrueckrie MeTObI IIPU pPellleHNH TUHEeHHBIX YPaBHEHUN U UX CUCTEM.

[Tobupath TIpUMepHI Map YKCcer, SB/SIOIIUXCS pellieHreM JIMHEMHOTO YpaBHeHUs C ABYMsI TlepeMeHHBbIMHU.

CTpouTh B KOOPAWHATHOM MJIOCKOCTY rpadyK TUHEMHOT0 YpaBHEHUsI C IByMsI [lepeMeHHbIMU; M0J1b3YsICh
rpadvKkoM, IPUBOAUTD TIPUMEpHI pellieHsl ypaBHEeHHSI.

Permiath crcTeMbl ABYX JTMHEWHBIX YpPaBHEHUH C IBYMS TlepeMeHHBIMU, B TOM UHC/ie TpaduyecKu.

CocTaB/Th U pelllaTh JIMHEWHOe ypaBHeHe WK CUCTeMY JIMHeHHbIX ypaBHEeHUH T10 yC/IOBHUIO 3a/jauy,
VHTEpIIpeTUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/lauM MO/TyYeHHbIN pe3ybTar.

Koopaunare! u rpadpuku. @yHKIuM

I/I306pa)KaTI:> Ha KOOP,ELI/IH{:ITHOI‘/JI HpHMOﬁ TOYKH, COOTBETCTBYIOIIKME 3daIdHHBIM KOOPAWHATaM, J1YUH,
OTPE3KH, MHTEPBAJIbI; 3d ITMChIBATH YHMC/IOBbIE ITDOMEXKYTKH Hd anre6pa1/1quK0M A3bIKe.

OTmeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TI0 33/laHHBIM KO OpAMHAaTaM; CTPOUTh TpaduKu TMHEeMHbIX
dbyuskumii. Ctpouts rpadguk @yskiuu y= I xI.

OnuChIBaTh C MOMOIIIBIO (PYHKIHMM M3BeCTHBIE 3aBUCUMOCTU MEX/Y BeJTMYMHAMH: CKOPOCTh, BpeMsl,
pacCcTosiHue; 11eHa, KOJTMUeCTBO, CTOUMOCTD; TIPOU3BO/JUTETBHOCTD, BpeMsl, 00bEM PaOOTHI.

Haxoauth 3HaueHue GyHKLMU 110 3HAUEHHIO eé apryMeHTa.

IToHuMmaTh Fpa(bI/I‘JECKI/II‘/JI criocob npeacTaB/jIeHUA U dHA/TKM3d I/IH(I)OpMaL[I/II/I; H3BJ/IeKATb U

VMHTeprpeTUpoBaTh MHPOPMALMIO 13 rPa(UKOB peasbHbIX MPOLIECCOB U 3aBUCUMOCTEH.
BepOHTHOCTb H CTAaTHUCTHKA

[IpeaMeTHBIe pe3y/ibTaThl OCBOEHHs Kypca «BeposiTHOCTh U CTaTUCTHUKa» B 7 Kacce XapaKTepU3yTCs
CJIeYIOMIMMY YMEHUSIMH.

— Yurarts UH(OpMaLUIo, NpeCTaB/IeHHYI0 B TabuLaX, Ha JuarpaMmax;

— TlpexcTaBisaTh AaHHBIE B BUe TabO/ULl, CTPOUTH JUarpaMMel (CTOOMKOBBIe (cTonbuaTeie) U
KpPYTOBble) 110 MaCCUBaM 3HaueHHUH.

— OrnuchIBaTh ¥ UHTEPIIPETHPOBATh peasbHbIe UHC/IOBLIe aHHbIe, TIPe/ICTaB/IeHHbIe B TabMIaX, Ha
auarpaMmax, rpagukax.

— HWcnonb3oBaTh AJIs1 OMTMCaHUA JAHHBIX CTaTUCTUUECKHE XdPAKTEPUCTUKU: CpeaHee apI/ICl)METI/ILIECKOE,
MeJHdHa, HauOoJIbIlIee ¥ HAMMeHbIIIee 3HaA4Ye€HUud, pa3MdX.

— Hwmets npeacraB/ieHHE O cnyqaﬁHof/i N3MEHUMBOCTHU Ha IIpUMepdXx 1eH, (l)I/I3I/I‘-IECKI/IX BeJ/IMYHH,
dHTPOIIOMETPHUYECKUX NdHHBIX; UMETh IMpe/iCTaB/IeHE O CTaTUCTUUECKOU YCTOI\/’IHI/IBOCTI/I.



TEMATHNYECKOE IINTAHUPOBAHUE

Ne | HammeHoBaHMe pa3fiesioB U TeM nmporpammbl | KosimyecTBo yacoB O/eKTpOHHBIE
n/ Bcero |koutp |npakru | (WH(pOBbIE)
n OMbHBI | yeckue |00PasoBaTelbH
e patots1 | PI€ PeCypChl
paodot
bl
Paspen 1. Yncia u Beiuncienus. PanyoHanbHble UM C/Ia.
1.1.| TToHATHe paLOHANBLHOTO YKC/A 1 http://
schoolcollection.edu.ru/
1.2. | ApudmeTrueckue AeHCTBUS C palliOHATbHBIMU 3 http:// ‘
YHCIaMH. schoolcollection.edu.ru/
1.3.| CpaBHeHwe, YIIOpsifOUNBAHNE PALOHATBHBIX 3 1 http://
qucer. schoolcollection.edu.ru/
1.4.| CrenieHb C HaTypa/bHbIM I10Ka3aTesIeM. 2 http://
schoolcollection.edu.ru/
1.5. | PellieHye OCHOBHBIX 3a/jau Ha JpoGH, MPOLeHTE! |2 1 http://
13 peanbHOMN MPAKTHKH. schoolcollection.edu.ru/
1.6. | [Ipy3HaKku [eMMOCTH, pa3/ioyKeHusl Ha 3 http:// .
MHO>KUTE/TM HaTypaJbHbIX YUCeJI. schoolcollection.edu.ru/
1.7.| PeasbHble 3aBUCHMOCTH. a4 1 http://
schoolcollection.edu.ru/
1.8.| ITpsimast u obpaTHast IPOTOPIMOHATBHOCTH A 1 http://
schoolcollection.edu.ru/
Wtoro no pasgeny 25
Pa3pen 2. Anredpanyeckue BbIpayKeHHS.
2.1.| ByKBeHHbIe BbIP@KEHHSsI. 1 http://
schoolcollection.edu.ru/
2.2.| [TepeMeHHbIe. 1 http://
schoolcollection.edu.ru/
2.3. | JomycTrMble 3HaYeHUs [TepeMeHHBIX. 1 http://
schoolcollection.edu.ru/
2.4.| ®opmybL. 2 http://
schoolcollection.edu.ru/
2.5.| TIpeobpa3oBaHre OYKBEHHBIX BBIDKEHUH, 5 1 http:// ‘
PacKpbITHe CKOOOK Y TPUBEeHHE TT0J00HbIX schoolcollection.edu.ru/
C/IaraembIx.
2.6.| CBoiiCcTBa CTeMeHH C HaTypa/bHbIM [10Ka3aTesieM. 3 1 http://
schoolcollection.edu.ru/
2.7.| MHorouneHsL. 2 http://
schoolcollection.edu.ru/




2.8.| CroxeHvie, BbIUMTAHKE, YMHOXKEHHE 5 http://
MHOT'OUY/IEHOB. schoolcollection.edu.ru/
2.9.| ®OpMy/IbI COKPALLEHHOIO0 YMHOKEHHSL. o http://
schoolcollection.edu.ru/
2.10. Pa3o)keHre MHOTOYWIEHOB Ha MHOXKUTEN o http://
schoolcollection.edu.ru/
Wtoro no paspeny 30
Pa3zien 3.YpaBHeHusl U HepaBeHCTBa.
3.1.| YpaBHeHue, npaBusia npeobpasoBaHyst 2 http:// ‘
ypaBHEHWsI, PABHOCH/IBHOCTh YPaBHEHHH. schoolcollection.edu.ru/
3.2. | JIuHeliHOe ypaBHEHUeE C O/JHOM MepeMeHHOM, @ http:// _
pelleHye JIMHeAHbIX yPaBHeHHUH. schoolcollection.edu.ru/
3.3. | Pemenuie 3a/1a4 ¢ MOMOLLbI0 YPaBHEHHUH. 5 http://
schoolcollection.edu.ru/
3.4.| JIuHeliHOe ypaBHeHUe C [JByMs [IepeMeHHbIMU U 2 http://
ero rpauk. schoolcollection.edu.ru/
3.5.| CucTeMa JBYX MHeifHBIX ypaBHeHui ¢ gBymst [+ http://
TIepeMEHHBIMH. schoolcollection.edu.ru/
3.6.| Pelienvie cucTeM ypaBHeHHit Crioco60M U http:// ‘
TI0/ICTAHOBKHM U CIIOCOOOM C/I0KeHHs schoolcollection.edu.ru/
Wtoro 1o pasgeny: 24
Pa3pen 4. KoopanHatel 4 rpaduku. DyHKIMM.
4.1.| KoopziuHaTta TOUKM Ha MPSMOA. 1 http://
schoolcollection.edu.ru/
4.2.| YMC/IOBBIe TIPOMEKYTKH. 3 http://
schoolcollection.edu.ru/
4.3.| PaccTosHVE MEX1y JBYMsl TOUKaMH 2 http://
KOOD/IMHATHOM TIPSIMOMA. schoolcollection.edu.ru/
4.4. | TIpsiMoyronbHas cHCTeMa KOOpAMHAT Ha 2 http://
IUIOCKOCTH. schoolcollection.edu.ru/
4.5.| TIpumepsI rpadMKoB, 3ajjaHHbIX popMynamu.  f+ http://
schoolcollection.edu.ru/
4.6. | UreHue rpahmKoB peasbHbIX 3aBUCUMOCTE. 2 http://
schoolcollection.edu.ru/
4.7. | Tlonsitre GyHKIMH. 1 http://
schoolcollection.edu.ru/
4.8.| I'pahvik GyHKIMH. 1 http://
schoolcollection.edu.ru/
4.9.| Coiictea (yHKIHIA. 2 http://




schoolcollection.edu.ru/

4.10| Jluneiinas GpyHKL@L. 3 http://
schoolcollection.edu.ru/
4.11| ITocTpoenue rpauka MMHEHHON (PYHKLUH. 3 http://
schoolcollection.edu.ru/
4.12| Tpadvik byHKimu y =/ x / 3 http://
schoolcollection.edu.ru/
WUroro mo pasgeny: 27
Pazgen 5. IlpeacraB/ieHue JaHHBIX
5.1.| TIpeacTaB/ieHMe JaHHBIX B Tab/IMIAX. 1 http://
schoolcollection.edu.ru/
5.2.| ITpakTruecKue BbIYMC/IEHUS 110 TaOJTMUHBIM 0,5 http://
JIaHHBIM. schoolcollection.edu.ru/
5.3.| V3BneueHue 1 UHTEpIIpeTaLysi TaOJIMUHBIX 0,5 http://
JIAHHBIX. schoolcollection.edu.ru/
5.4. | TIpakTnueckas pa6ota «TabauLIb». 1 http://
schoolcollection.edu.ru/
5.5.| I'pacdmueckoe rpeficTaBIeHNe JaHHBIX B 1 http:// ‘
BH/I€ KPYTOBbIX, CTOIOMKOBBIX (CTO/I0YAThIX) schoolcollection.edu.ru/
JiarpamM.
5.6.| UTeHue 1 oCTpoeHKe JuarpaMM. 1 http://
schoolcollection.edu.ru/
5.7.| TIpumeps! feMorpaduuecKux Juarpamm. 1 http://
schoolcollection.edu.ru/
5.8. | TIpakTnueckas pabota «/luarpaMMbI» 1 http://
schoolcollection.edu.ru/
WUroro mo pazaeny 7
Pazgen 6. Onucare/ibHasA CTaTUCTHKA
6.1. | UncioBbIe HABOPHI. 1 http://
schoolcollection.edu.ru/
6.2.| CpeaHee apugMeTHIeCKOe. 1 http://
schoolcollection.edu.ru/
6.3. | Meauana uncioBoro Habopa. 1 http://
schoolcollection.edu.ru/
6.4.| YCTOIUMBOCTb Me/JHaHbL. 1 http://
schoolcollection.edu.ru/
6.5.| [TpakTuueckas pa6ota «CpejHue 3HAUCHHS». |- http://

schoolcollection.edu.ru/




6.6.| Hanbosiblee 1 HauMeHbllee 3HaUeHuUsl 1 http://
yrcI0BOro Habopa. schoolcollection.edu.ru/
6.7.| Pa3max. 2 http://
schoolcollection.edu.ru/
Wtoro no pasgeny 8
Pa3pen 7. CinyuaiiHasi H3MeHUHBOCTh
7.1.| CnyyaiiHast U3MeHUYMBOCTb (TIPUMepBI). 1 http://
schoolcollection.edu.ru/
7.2.|YacToTa 3HaueHuii B MacCuBe JaHHBIX. 2 http://
schoolcollection.edu.ru/
7.3.| T pynnupoBKa. 1 http://
schoolcollection.edu.ru/
7.4.| TUCTOrpaMMEL. 1 http://
schoolcollection.edu.ru/
7.5. | [pakTuueckas pa6ora «Cryuaiinas 1 http://
W3MEHUUBOCTb» schoolcollection.edu.ru/
Wtoro no pasgeny: 6
Pa3jen 8. BBesenue B Teopuio rpagos
8.1.| I'pad, BepivHa, pedpo. [TpescTaBieHye 3aauu C 1 http://
TIOMOIL[bt0 rpada. schoolcollection.edu.ru/
8.2.| CrereHb (BaJeHTHOCTb) BEPLIVHEL 1 http://
schoolcollection.edu.ru/
8.3.| Uncno pébep 1 CyMMapHasi CTerleHb BEPIIAH, |- http://
schoolcollection.edu.ru/
8.4.| Lens u yuki. [Tyt B rpade.IlpescraBienue o 1 http:// ‘
cesasHOCTH rpada. O6xoz rpada (3i1epoB MmyTh). schoolcollection.edu.ru/
8.5. | [IpejicTaB/eHte 06 OpHEHTHPOBAHHBIX rpadax. |1 http://
schoolcollection.edu.ru/
Wroro 1o paspeny: 5

Pa3jes 9.BepoATHOCTH M YACTOTa C/IyYaHHOr0 COOBITHSA

BEPOSITHOCTEM.

9.1.| CryyaiiHbIi OIBIT U CITyYaiiHoe COOBITHe. 1 http://
schoolcollection.edu.ru/
9.2.| BeposITHOCTb ¥ 4aCTOTa COOBITHSI. 0,5 http://
schoolcollection.edu.ru/
9.3.| Ponb ManoBeposSITHBIX ¥ TIPAKTUYECKU 0,5 http:// ‘
JIOCTOBEPHBIX COOBITHIA B TPUPO/IE U B schoolcollection.edu.ru/
ob1ecTse.
9.4.| MoHeTa 1 urpasbHasi KOCTb B TEOPUH 1 http://




schoolcollection.edu.ru/

9.5. | [TpakTrueckast paborta «HacToTa BbIMaZieHUs 1 1 http://
opJia» schoolcollection.edu.ru/
Wroro o pasgeny: 4
Pazgenl0.IToBTopeHue 1 00001eHNE.
10.1| [ToBTOpEHME OCHOBHBIX TIOHSITHUI U METOZIOB 8
Kypca 7 Kjacca, 000011eHre 3HaHUH
WToro no paspgeny: 8
OBHIIEE KOJIMYECTBO YACOB 10 102 10 14

[TPOI'PAMME




