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ITOACHUTEJ/IbHASA 3AITNCKA

Anrebpa sBnsSieTCS OJHKMM W3 OINOPHBIX KYPCOB OCHOBHOTO 0OII[ero
oOpa3oBaHus: OHa obecrieunBaeT U3yueHre APYTUX AUCIUIUINH, KaK eCTeCTBeHHO-
HAayyHOr0, TaK W TyMaHUTAPHOTO I[MK/JIOB, €€ OCBOeHWe HeobXoquMo [jis
NPO/IoJDKeHUst 00pa30BaHMUs U B MIOBCEIHEBHOU KU3HU. Pa3BuTHe y 00yuarommxcs
HayUHBIX TIPeJCTAaB/IEHUNA O TIPOMCXOXKAEHWH U CYIIHOCTH ajrebpanuecKux
abcTpakiuii, criocobe oTpaykeHUs MaTeMaTHUeCKOW HayKOW SIBJIeHWI W TIPOIeCCOB
B TMpupofie U 00ljecTBe, POIM MaTeMaTUUeCKOTO MOZe/NWPOBaHHs B HayuHOM
MO3HAaHUU U B TIPAKTHKE CII0COOCTBYeT (hOPMHUPOBAaHUIO HAYYHOTO MHUPOBO33DEHUS
Y KaueCTB MBIIIJIeHHs], He0OXOJUMBIX /ISl a/lafiTal[ii B COBPEMEHHOM LIU(PPOBOM
obmectBe. M3ydeHue anrebpel obecrieunBaeT pa3BUTHe YMeHUs HaOJIIOaTh,
CpaBHUBATb, HAXOAWUTb 3aKOHOMEpPHOCTH, TpeOyeT KPUTHYHOCTH MBbIILIEHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JEMCTBUS W BBIBOJBI,
dopmynpoBath yTBepxKIeHUs. OCBoeHHe Kypca aareOpbl 0becrieurBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJIeHUsT OOyJaroIuXCcsi: OHM HCTONBb3YIOT [eJyKTHBHBbIE U
WHAYKTHUBHBIE PACCYyKAeHus, 00001IeHre 1 KOHKPeTH3alMio, abCTparupoBaHue M
aHanoruto. OOyueHue anrebpe  nmpejrosiaraeT — 3HAUUTE/bHBIM  00BEM
CAMOCTOSITE/ILHOW  JleATe/IbHOCTA O0YyuaroIIuxcsi, TI03TOMYy CaMOCTOSITe/TbHOe
pellieHHe 3a/iau SIB/ISIETCS peann3arreil esiTe/IlbHOCTHOTO TIPUHIIMIIA 00yUeHusl.

B cTpykType mporpammbl yue6HOTo Kypca «Ausirebpa» [jii OCHOBHOTO
ob1iero o6pa3oBaHUsi OCHOBHOE MECTO 3aHHUMAIOT COZIeP>KaTeIbHO-MeTOMUeCKre
miHun: «Yucna v BeIUMC/IeHUs», «Anrebpaniueckie BbIDaKEHUsI», «YpaBHEHUS U
HepaBeHCTBa», «DyHKIuW». Kaxgas M3 3TUX COfepKaTe/lbHO-MeTOANYECKUX
JVHUN pa3BUBaeTCs Ha MPOTSDKEHUH TPEX JieT U3yueHusi Kypca, B3auMo/1eHCTBYS C
IDYTUMH €ro JMHUSIMH. B Xozme wu3yueHWss ydeOHOro Kypca OOydarommmcs
TIPUXOIUTCS JIOTMUECKU PacCy’KAaTh, HCI0/Ib30BaTh TEOPETHUKO-MHOXXeCTBEHHBIH
s3bIK. B CBSI3W C 3TWUM B TiporpamMmy ydeOHOTo Kypca «Ausirebpa» BK/IHOUEHBI
HEKOTOpble OCHOBBI JIOTHMKH, TIpe/CTaB/ieHHble BO BCeX OCHOBHBLIX pasfesax
MaTeMaTH4YeCcKoro oopa3oBaHMsI M CIIOCOOCTBYIOIIHE OB/a/IeHUI0 00yYaroIMMUCS
OCHOB  YHUBEpPCa/lbHOTO  MaTeMaTHueckoro si3bika. CofiepkaTelbHOM U
CTPYKTYpHOM 0OCOOEHHOCTBhIO ydeOHOTO Kypca «AsreGpa» sB/sSeTCS ero
WHTEerpupOBaHHbBINA XapaKTep.

ConmepxaHve mvHUMA «UWc/ia W BBIUMC/IEHUS» CIAY)KUT OCHOBOH /ISt
JanbHeNIero u3ydyeHrsi MaTeMaTUKH, CTIOCOOCTBYeT pa3BUTHIO Y OOYyYarOLUXCs
JIOTUYECKOT0 MBIIIIeHHs, POPMHUPOBAHUIO YMEHUS T0Thb30BaThCs alrTOPUTMaMHU, a
Tak)kKe TIPUOOpeTeHH0 MPaKTHUeCKUX HaBbIKOB, HEOOXOJUMBIX [I7Isi TIOBCEJHEBHOM
»Ku3HU. Pa3BuTHe MOHATHS O UMC/ie HA YPOBHE OCHOBHOTO 001iero obpasoBaHUsi
CBSI3aHO C palMOHA/TLHBIMA W WPPAlMOHA/ILHBIMM UHCIaMH, (HOPMUPOBaHUEM



Tpe/iCTaB/IeHUA O [EeUCTBUTEIbHOM uuc/ie. 3aBeplleHue OCBOEHUS UHC/I0BOU
JIMHUHW OTHECEHO K cpefiHeMy 001ieMy o6pa3oBaHMIO.

CopeprkaHue AByX anrebpanyeckux JIMHUN — « AyirebparuecKrie BbIpayKeHUs»
U «YpaBHeHUsI U HepaBeHCTBa» CIIOCOOCTBYeT (JOPMHUPOBAHHUIO Y 00yUarOL[HUXCS
MaTeMaTUUeCKOTo afrapara, HeoOXOAMMOro [jisi pellleHus 3afiau MaTeMaTHKH,
CMEXHBIX TpeAMETOB M TIPAKTUKO-ODUEHTHPOBaHHBIX 3asau. Ha ypoBHe
OCHOBHOTO 0011lero ob6pa3oBaHusi yueOHbIA MaTepuan TPYIIUPYeTCs BOKPYT
pallMOHa/IbHBIX BhIpaKeHWM. AnreOpa IeMOHCTPHPYeT 3HaueHre MaTeMaTUKH Kak
s3blKa [Ji1 TIOCTPOEHHsI MaTeMaTUueCKUX MOJiesleil, OIvCaHusl TPOLIeCCOB U
sBJIeHWM peanbHOro Mupa. B 3agaud o0ydeHuss anreGpe BXOAAT Takke
JanbHelIllee pa3BUTHE aJTOPUTMHUUECKOTO MbIIIJIEHUS, Heo0XoJuMOro, B
YaCTHOCTH, /i1 OCBOeHUs Kypca WHGOPMAaTUKW, U OBJajieHue HaBbIKaMU
JeyKTUBHBIX paccykaeHuid. [IpeoGpa3oBaHre CUMBOIBHBIX ()OPM CIIOCOOCTByeT
Pa3BUTHIO BOOOpakeHUsi, ClIOCOOHOCTel K MaTeMaTUUueCKOMY TBOPUeCTBY.

CopepxxaHve (yHKIMOHa/IbHO-TparuecKou TUHUW Halle/IeHO Ha TMoJlyyeHre
00yuarouMHUCs 3HaHUM 0 (YHKI[USX KaK BaKHEHIIel MaTeMaTHU4ecKOW Mo/esH
JJIsT OTIMCAHUSI U UCC/IeZIOBaHUSI Pa3HOOOpa3HbIX MPOIECCOB U SIBJIEHUM B TIPHUPO/IE
1 obmectBe. M3yueHue Martepuasa CIIOCOOCTBYeT pa3BUTHIO y OOyYaroI[UXCst
yMeHHUSI UCTI0/Ib30BaTh pa3/IMuHble BbIpa3UTe/bHbIE CPe/ICTBA si3bIKa MaTeMaTHUKH —
C/IOBEeCHble, CUMBO/MUYecKue, rpaduueckve, BHOCUT BK/aJZi B (HOpMHpOBaHUe
Tipe/iCTaB/IeHU O PO/IM MaTeMaTUKX B Pa3BUTUM LIUBU/IU3ALIMU U KY/IbTYPHI.

CoryacHo yueOGHOMY IIJIaHy B 7-9 Kiaccax u3y4aeTcsi y4deOHBIM Kypc
«Asrebpa», KOTOPBIM BK/IOUAeT C/eAyIOl[ie OCHOBHbIE pa3/iesibl COZepKaHMs:
«Yucna ¥ BBIUMC/IEHUST», «Aurebpandeckrie BbIDa)KeHUs», «YpaBHeHUs U
HepaBeHCTBa», « DYHKLUW».

Ha usyuenue yue6HOro Kypca «Asrebpa» orBogautcs 306 uacoB: B 7 Kiacce
— 102 yaca (3 yaca B Hefiento), B 8 kmacce — 102 vaca (3 yaca B Hefien0), B 9
knacce — 102 yaca (3 yaca B HeJieJ/it0).



COAEPXXAHUE OBYUEHUA
7 KIIACC

Yuc/ia ¥ BBIYUC/IEHUA

IIpobu 0OBIKHOBEHHbIE U /IeCSTHUUHBIE, TIepeXof OT OAHOUN (OpMbI 3arvcu
npobeit k gpyroii. IloHsTMe palMOHA/JLHOTO YMCJa, 3aluCh, CpaBHEHUe,
yHOpsil0UMBaHUe  palMOHA/NbHBIX — uncen. ApudmeThyeckue JeUCTBUS  C
palMOHAa/IbHBIMU YMC/IaMU. PellleHuWe 3a/jay M3 peajbHOW MPAKTUKKA HAa 4acTH, Ha
poowu.

CrernleHb C HaTypa/bHBIM TIOKa3aTe/ieM: OIlpejeieHre, TMpeoOpa3oBaHUe
BbIpa)KeHUI Ha OCHOBe OTIpejie/IeHus], 3anuch 60/1bIIMX yKces. [IpoLieHTkl, 3arnMch
TIPOLIEHTOB B BUjle Apobu 1 Apobu B BUje TIPOLIEHTOB. Tpy OCHOBHBIE 3a/lauM Ha
TIPOLIEHTHI, pelleHre 3a/ja4 U3 peajbHOM NPaKTUKU.

[IppumeHeHVe TpPU3HAKOB [e/JMMOCTH, pa3/ioO)KeHWe Ha MHOXUTeIH
HaTypa/IbHbIX YMUCeJI.

PeasbHble  3aBUCMMOCTM, B TOM uuc/le TipsMas W obpaTHas
MPOIOPLIMOHAIEHOCTH.

AsnredpanuecKne BbIpaXKeHHUSA

[TepemeHHbIe, UMC/IOBOe 3HAUeHNUe BbIP&KEHUS C NlepeMeHHOU. [lonycThMble
3HaueHus1 nepeMeHHbIX. [Ipe/icTaBieHre 3aBUCUMOCTH MEX/y BeJIMYMHAMU B BUJIE
dopmybl. Berurciienus 1o gpopmysnam. [Ipeobpa3oBaHue OyKBeHHBIX BhIpaXKeHHUH,
TOXK/IECTBEHHO paBHble BBbIpa)KeHHUs, IIpaBWia MpeoOpa3oBaHUsi CyMM U
NpOU3Be/leHNH, MpaBUia pacKpbITHUsI CKOOOK U MpUBeieHUs 10I00HBIX C/laraeMbiX.

CBoMCTBa CTeMeH! C HaTypabHbIM OKa3aTesieM.

OpHounensl U MHOroueHbl. CTeneHb MHOrowieHa. Crio)keHue, BbIUUTaHUe,
YMHOX€HHe MHOTOWIeHOB. @OpMyJbl COKpAalLEHHOTO YMHOXEHMS: KBaJpaT
CyMMBbl ¥ KBajpaT pasHOCTU. DPopMmy/na pa3HOCTH KBaZAparoB. PasyoxeHue
MHOTO4YIEHOB Ha MHOXXUTEJIU.

YpaBHeHus U HepaBeHCTBA

YpaBHeHUe, KOpeHb ypaBHeHUs, TpaBWia MpeoOpa3oBaHusi ypaBHEHUs,
PaBHOCW/IBHOCTb ypaBHEHUM.

JIuHeliHOe ypaBHeHHWEe C OJHOW TePEMEHHOM, UWC/I0 KOpDHEW JIMHEMHOrO
ypaBHeHMs], pelleHWe JIMHeWHbIX YypaBHeHMU. (CocTaBjieHVMe YpaBHEHUW II0
YCJIOBHIO 33/iaui. PellleHre TeKCTOBBIX 3a/iau C TTIOMOLLBI0 YPaBHEHHUH.

JIuHeliHOe ypaBHeHMe C IByMsl IepeMeHHbIMU U ero rpauk. Cucrema AByx
JIMHEMHBIX ypaBHEHWM C [BYMsSl MepeMeHHbIMU. PellleHue cucTeM ypaBHEHMM
Croco60M TMOACTAaHOBKU. [IpuMephl pellleHHsI TEKCTOBBIX 3aZlau C TTOMOIIbIO
CUCTEM YpaBHEHUU.

DyHKIMH



KoopaunaTta Touku Ha npssmou. YKc/oBbIe NPOMEXXYTKU. PaccTosHue Mexay
JIByMsI TOUKaMH KOOPIMHATHOW MPSIMOM.

[TpsimoyronbHasi cucteMa KoopauHaT, ocu Ox u Oy. Abciucca U opAuHaTa
TOUKW Ha KOOPJAMHATHOM MI0CKOCTU. [Ipumepbl rpadmKoB, 3ajaHHbIX (POpMYy/IaMHu.
Urenne rpadukoB peasnbHbiX 3aBUCUMOCTel. [loHsaTve @yHKIuU. [paduk
dbyHkiuu. CoiicTBa GyHKLMM. JInHeliHas GyHKLMS, eé rpaduk. ['paduk GyHKUMU
y = |x|. I'padrueckoe pellieHHe MHENHBIX ypaBHEHUM U CUCTEM JIMHEHWHBIX
ypPaBHEHUM.



INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JINHHOCTHBIE PE3YJ/IbTATDI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHWS TpPOTrpaMMbl yueOHOTO Kypca
«Anrebpa» XapaKTepPHU3YIOTCS:

1) naTpuoTUUYeCcKoe BOCIIMTaHHUE:

MpOSIBJIEGHWEM UWHTepeca K TPONUIOMY W HACTOSIEMY POCCUHCKOU
MaTeMaTUKH{, LIEHHOCTHbIM  OTHOIIEHWeM K  [JJOCTM)KEHUSIM  POCCHUCKUX
MaTeMaTUKOB W POCCUMCKOW MaTeMaTHYeCKOW IIKO/bl, K WCIO/Ib30BaHUI0 3THUX
JIOCTWXKEHUH B IpPyTUX HayKaxX U NPUKIaZHbIX cepax;

2) rpaxkiaHCKoe ¥ AyXOBHO-HPAaBCTBeHHOE BOCIIUTAHMe:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00s13aHHOCTel TpaXkjaHWHa U peasi3alidd ero
rpaB, TMpeJCTaB/ieHMeM O MaTeMaTH4eCKUX OCHOBax (yHKLMOHUPOBAHUS
pa3IMUHbIX CTPYKTYP, SIBJIEHWM, TIpolielyp TpakJaHCKOro obiijecTBa (HarpuMmep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CY)X/IEHHIO ITUUECKHX TTPO0JIeM, CBSI3aHHBIX
C TIpaKTUYeCKMM NPUMEHEeHWeM [JOCTWKEHUM HayKu, OCO3HAaHWEeM Ba)KHOCTU
MOPaJIbHO-3TUUECKUX TIPUHLUIIOB B JIesiTe/IbHOCTHA YUEHOT0;

3) Tpy/i0BOe BocIMTaHUe:

YCTaHOBKOM HAa aKTMBHOE YydyacTHWe B pelIeHUM TMpPaKTUYeCKUX 3ajau
MaTeMaTU4YeCKOW HarpaB/JeHHOCTH, OCO3HaHMEM Ba)XHOCTH MaTeMaThueCKOro
oOpa3oBaHUs Ha TIPOTSDKEHWM BCEM >KU3HW [IJIsT YCIHEIIHON TpodeccroHaTbHOM
JesiTeTbHOCTU W pa3BUTHEM HeOOXOJMMBIX YMEHWM, OCO3HaHHBIM BbIOOPOM U
TIOCTPOEHNEM WHAVBHU/YyabHON TpaeKTOpUu 00pa30BaHusl U XKMU3HEHHBIX TJIAHOB C
YyUETOM JIMUHBIX UHTEPECOB U 0011leCTBEHHBIX TTOTPeOHOCTeH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CMOCOOHOCTBIO K  3MOILMOHATBHOMY M 3CTETHUYECKOMY  BOCIIPUSITHIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/lay, peIlleHuid, pacCy>KIeHHH, YMEHHUIO BUJEThH
MaTreMaTH4yeCcKre 3aKOHOMEPHOCTU B UCKYCCTBE;

5) IeHHOCTH HAyYHOr'0 NMO3HAHMSA:

OpUeHTal[Meld B [lesiTelbHOCTA Ha COBPEMEHHYH CUCTeMY Hay4HbIX
Tipe/iCTaB/IeHni 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UeIoBeKa, TIPUPOIbLI U
o0IriecTBa, MOHUMaHWEM MaTeMaTUUeCKOW HaykKu Kak cdepbl ueoBeuecKou
JesiTeNTbHOCTU, 3TaroB €€ pa3BUTHS M 3HAUYMMOCTH [/ Pa3BUTHS LIMBWIMU3ALUH,
OB/IaIeHMeM SI3bIKOM MaTeMaTUKHA U MaTeMaTU4eCKOW KYJIbTYPOUW KaK Cpe/[CTBOM
MO3HAaHUSI MWpA, OBJIAJleHWEeM TMPOCTEUIIVMMU HaBbIKaMH HCCJIeI0BATe/IbCKON
JesATe/IbHOCTY;



6) ¢usuueckoe BocnuTaHue, ¢GopMHUPOBaHHE KY/bTYPbl 3[0POBbsS H
IMOLIHOHA/TLHOT0 0/1aromo/Iyuusn:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHuecKue 3HaHUsI B MHTepecax CBOEro
3[J0pPOBbS, BeJleHHUS  3[0POBOTO  oOpa3a >ku3HM  (370pOBOe  THTaHHE,
cOa/laHCUPOBAHHBIM PEXUM 3aHATUM U OT[bIXa, PperyaspHas (usnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKAa peduieKCUU, MpPU3HAHUEM CBOEro
TIpaBa Ha OIIMOKY M TaKOTO >Ke IpaBa Jpyroro uejoBeKa;

7) 3Ko/IorMyecKoe BOCIUTAHHUeE:

opueHTal[1ell Ha TIpUMeHeHHe MaTeMaTHUeCcKUX 3HaHUM /s pellleHus 3ajau
B 00/1aCTH COXPAaHHOCTU OKPY’KaroIllel cpefibl, TIJIAaHUPOBAaHUS TTOCTYIKOB |
OLIeHKH WX BO3MOJKHBIX I1OCTE€/ICTBUM /11 OKpY’Karoilleil cpefibl, OCO3HaHUEM
r/106a71bHOTO XapaKTepa 3K0JI0rHYeCcKUX TIpo0/ieM U MyTel X pellieHus;

8) aganTanusa K U3MEHAIMMCS YC/JI0BUAM COLMA/IbHOM M MPUPOJHOM
cpe/ibl:

TOTOBHOCTBIO K [IEMCTBUSIM B YC/JOBUSIX HEOIpe/ie/IeHHOCTH, TOBBIIIEHUIO
YPOBHsI CBOeli KOMIIETeHTHOCTH uepe3 MPaKTUUYeCKyo esiTe/IbHOCTb, B TOM UKC/Ie
YMEHHE YUUTLCSA y [APYTHUX JIIO/el, IpuobpeTaTh B COBMECTHOM [IeATeTbHOCTH
HOBbIe 3HaHUSI, HAaBbIKK U KOMITEeTeHI[MH W3 OTbITa [JPYTHUX;

HeoO6X0/UMOCTEI0 B (OPMHPOBAaHMM HOBBIX 3HaHWW, B TOM UHCJIe
dbopMyIpoBaTh UjeH, TIOHATHS, TUTIOTe3bl 00 00bEeKTaX U SBJIEHUSIX, B TOM UHCIIe
paHee HEW3BECTHBIX, OCO3HaBaTh JAePUIUTBI COOCTBEHHBIX 3HAHUK U
KOMIeTeHTHOCTe!, TJlaHUPOBaTh CBOE pa3BUTHUE;

CrOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYH)  CHUTYallMl0, BOCIIPUHHUMATh
CTPECCOBYIO CHTYyallul0 KaK BBI30B, TpeOyrOImUid KOHTpPMEp, KOPPeKTUPOBATh
TpUHMMaeMble pellleHdss U JeHdCcTBUs, (OpMy/JHMpOBaTh W OLIeHWBAaThb PHUCKU U
Toc/eiCTBYsA, (POPMUPOBATH OIIbIT.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIe yUeOHbIe el CTBHs

Ba3oBble jioruvyeckKue AeiiCTBHS:

* BBISIBJIITh U XapaKTepU30BaTh CYIleCTBEHHbIe NTPU3HAKK MaTeMaTUYeCKuX
O00BEKTOB, TOHSITHM, OTHOLIEHWN MeXJy TOHSATUSIMH, (OPMYJIHUPOBATh
orpefiesieHUs1  TIOHSTUM, yCTaHAB/IMBAaThb  CYIIECTBEHHbIM  TPU3HAK
K/accupUKaI[iK, OCHOBaHHUS /i1 0000IIeHHss W CpaBHEHUs, KPUTepUH
MIPOBOIMMOIO aHa/IN3a;

e BOCIPUHMMATb, (OPMy/IUpPOBaThb U  TpPeoOpa3oBbIBATh  CYXKAEHUS:
yTBep/UTe/IbHbIe U OTpULlaTe/bHble, eJIWHUYHbIe, UaCTHble W O0OIIue,
YCJIOBHBIE;



BbISIB/ISITH ~ MareMaTHMUeCKWe  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTvBOpeunsi B (pakTax, [aHHbIX, HAO/MIOJEHUAX U YTBepXKIeHUSX,
npejjlaraTh ~ KPpUTepUU [/ BbISIBJEHWST ~ 3aKOHOMEPHOCTeM U
IIPOTUBOPEYNY;

Jle/laTb BBIBOZIbI C HCIIO/Ib30BAHWEM 3aKOHOB JIOTWKH, [AeJyKTUBHBIX U
VH/IYKTHBHBIX YMO3aK/IH0UeHUH, YMO3aK/IF0UeHUM 110 aHa/IOTHY;

pa3buparh [j0Ka3aTe/bCTBAa MaTeMaTUUeCKUX YTBEp)KJeHUH (TpsiMbie U OT
MIPOTUBHOI0), TMPOBOAUTH CAMOCTOSITE/IbHO HEC/IOKHbIE J0Ka3aTe/bCTBa
MaTemMaTUueCcKux (PakToB, BBICTPAMBAaTh apryMeHTal[0, [PUBOJUTH
NpYMepbl U KOHTPIpHMepbl, 000CHOBBIBATH COOCTBEHHbIE PACCY KEHNS;
BbIOMpaTh Croco0 pelieHUs yyeOHOUM 3asauv (CpaBHUBATb HECKOJIBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TOAXOASILIUN C YUETOM
CaMOCTOSITE/IbHO BbI/Ie/IeHHBIX KDUTEPHUEB).

Ba3oBble HcciejoBaTe/IbCKUe IeHCTBUA:

VICTI0J/Ib30BaTh BOMPOCHI KaK MCC/Ie0BaTeTbCKU MHCTPYMEHT TMO3HaHUS,
dbopmMyMpoBaTh BOMPOCH], (PUKCUPYIOLHE TPOTHBOpeune, Tpobiemy,
CaMOCTOSITeJIbHO YCTaHaB/MBaTb HWCKOMOe U [aHHoe, (HOpPMUPOBATh
TUNoTe3y, apryMeHTHPOBaTh CBOKO MO3UL[MI0, MHEHUE;

MPOBOJUTh [0 CaMOCTOSITE/IbBHO COCTaB/IEHHOMY IIJIaHY HeC/I0XHbBIN

9KCTIePUMEHT, HeOo/bIIIOe  WCC/IeZloBaHWE  TI0  YCTaHOBJIEHHIO
0COOeHHOCTEel MaTeMaTU4YeCcKoro o0BeKTa, 3aBUCUMOCTEeH O0O0BLEeKTOB
MeXxay coboi;

CaMOCTOATeIbHO (hopMy/UpOBaTh 000011[eHs 1 BLIBO/IbI 110 pe3y/ibTaTaM
MPOBeIEHHOT0 HabJIFOZIeHus, UCC/e/JOBaHUsl, OLIEHUBAaTh [OCTOBEPHOCTH
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBOIOB 1 0000IIIeHMI;

TIPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TMpoLiecca, a TakKe BbIJIBUTaTh
TIPE/ITI0JIO’KEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uaopmanmeii:

BBISIB/IITH HEJOCTaTOUHOCTb W HW30BITOYHOCTH WH(OPMAIUH, [AaHHBIX,
HeOOXOUMBIX /IS pellieHUs 3a/laui;

BbIOMpATh, aHaIU3UPOBATh, CHUCTEMAaTH3UPOBaTb W UHTEPIIPETUPOBATH
vH(MOpMaI[1IO pa3TMUHbIX BUOB U (JOPM TIpe/iCTaB/IeHUS;

BbIOMpaTh ¢opMy mpejcTaB/ieHuss WHGOPMAlMM W HW/UIFOCTPUPOBATh
pelllaemMble 3aZlaud CXeMaMH, AuarpaMmamH, HWHOW TpaduKoO U UX
KOMOHWHaI[UsAMU;

OlleHUBaTh HaZIEKHOCTb WHGMOPMAal[MK 10 KPUTEpHUsIM, TIpe/JIo)KeHHbIM
yuuTesieM WU CopMyTUPOBAHHBIM CaMOCTOSITE/TbHO.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUSA:



BOCTIpUHUMAaTh U (GOPMY/IMPOBAaTh CYKAEHUS B COOTBETCTBUM C
YCJIOBUSIMU U Lie/IsIMU 0OI1leHus1, sSICHO, TOYHO, TPaMOTHO BbIPa)KaTb CBOIO
TOUKY 3PEeHUs B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /laBaTh MOSICHEHHUS I10
XO/Ty pellleHus 3a/jJauii, KOMMeHTHUPOBATh MOyUeHHbIN pe3y/bTar;

B X0/ie 00CYKZieH!s 3a/laBaTh BOIIPOCHI MO CYI[eCTBY 00CYK/IaeMOii TeMbI,
nipo6JieMbl, pelllaeMol 3a/jauM, BbICKa3bIBaTh UjleH, Halle/leHHbIe Ha TMOMCK
pEeIlIeHHs,, COTOCTaB/IATh CBOU CYXIEHHS C CYXIEHHSIMH JPYTHX
YUaCTHUKOB JiMajiora, 0OHapy>KMBaTh pa3/luie W CXOJCTBO ITO3WIUH, B
KOPpEeKTHOM (opme GopMyTUPOBaTh Pa3HOTIJIACHsl, CBOU BO3PaXKeHUsT;
TIpe/ICTaB/IsITh ~ pe3y/ibTaTbl  pellleHus  3a/laud,  SKCIIepUMeHTa,
WCC/IeJOBAaHMS,  TPOEKTa,  CaMOCTOATeNbHO  BbIOMpaTh  (dopmar
BBICTYTIJIEHUS C YUETOM 3a/1au Mpe3eHTal[il U 0COOeHHOCTel ayJUTOPHH;
MOHUMAaTh W WCIOMb30BaTh  IPEUMYI[eCTBA  KOMAaHJHOWM U
WHAVBUya/bHOM paboTbl Tpy pellleHWH YueOHbIX MaTeMaTH4yeCKUX
3a7iay;

TIPUHUMATh 1[e/Tb COBMECTHOM ZesiTe/IbHOCTH, TUIAHMPOBATh OpTraHU3al[Hi0
COBMECTHOM paboThbl, pacrpe/iefiiTb BHAbI paboT, [JOroBapHBaThCH,
obcy>IaTh TIpoLiecC U pe3yibTaT paboThl, 000011[aTh MHEHHUS] HeCKOJTbKUX
JIIO/1el;

yuaCTBOBaTh B TPYIIOBBIX (opmax paboTel (00cyxzaeHus, obMeH
MHEHUSIMH, MO3TOBbIe IITYPMbl W JIPyTHe), BBITIOJHATH CBOKO YacCTh
paboThl ¥ KOOPAUHUPOBATh CBOM AEUCTBUS C PYTUMU ujleHaMU KOMaH/bl,
OlLlIeHMBAaTh KaueCTBO CBOEro BK/aZia B OOIIWI TPOJYKT IO KPHUTEPHSM,
cchopMy/IMPOBaHHBIM YUaCTHUKAMU B3aUMO/I€HCTBHSI.

Pery/iaTHBHBIE YHUBEpPCa/IbHbIE yueOHbIe AeiCTBUA
Camoopranusanus:

CaMOCTOSITe/TbHO COCTaBJ/ISATh TJIaH, aJITOPUTM pellleHusl 3a/ilaud (WU ero
YacTb), BbIOMpaTh CI0COO peleHus C YYETOM HMEIOIUXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBaTh U KOPPEKTHPOBAaTh
BapUaHThI pellieHri C y4ETOM HOBOM UH(MOPMaLUU.

CaMOKOHTPOJIb, SMOLMIOHA/IbHBIM UHTE//IeKT:

Bla/ileTh crocobaMu  CaMOTIPDOBEPKH, CaMOKOHTPOJISi —Tpolecca |
pe3y/ibTaTra pelleHus MaTeMaTAUueCKOU 3a/jauu;

npeJiBU/leTb TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTb TIPU pelleHur
33/laud, BHOCHUTb KOPPEKTHBbI B [esiTeTbHOCTb HAa OCHOBE HOBBIX
00CTOSATETHCTB, HalJeHHBIX OMIMOOK, BLISIBJIEHHBIX TPYAHOCTEMH;
OLIeHMBATh COOTBETCTBHE pe3y/bTaTa AesiTe/IbHOCTH MOCTaBA€HHOW Lien
U YCJIOBUSIM, OOBSICHATD TIPUYMHBI JOCTYKEHUST UM HeZOCTYXKeHUs 1[eJTH,
HaXO/IUTh OIIMOKY, AaBaTh OLIEHKY MPHOOPeTEHHOMY OIIBITY.



INPEAMETHBIE PE3YJ/IBTATBI

K koHily oOyueHus B 7 Kjacce OOyYarOL[UICS TIOMYUUT CrefyoLue
TipeIMeTHbIE Pe3y/IbTaThl:

Yucia 1 BBIYMC/IEHUSA

BbIMonHATL, coueTasi yCTHble W IHMChbMEHHble TIPUEMBI, apupMeTHUUecKue
JeUCTBUS C paljuOHa/IbHBIMU UKC/IaMHU.

HaxoauTh 3HaueHWsI UWCIOBBIX BbIDa)KEHUHM, TPHUMEHSITh Pa3HOO0Opa3HbIe
criocobbl ¥ MPUEMBI BBIUMC/IEHUs 3HaUeHUN APOOHBIX BbIPa)KeHHH, CO/epKall[uX
0OBIKHOBEHHbIE U JIeCATUUHBIE Ipo0H.

[TepexoauTtb OT OAHOM (HOPMBI 3arvcu yucesn K Apyrou (mpeobpa3oBbIBaTh
JeCITUUHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [IeCATUYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO eCITUUHYIO APO0b).

CpaBHUBATh ¥ YTIOPSIIOUMBATh paljiOHa/IbHbIE YHCIIA.

OKpyr/1aTh ynca.

BhITIOSTHATE TIPUKKUAKY U OLIeHKY pe3y/bTaTa BbIUMC/IEHUH, OLIEHKY 3HaueHuiH
YKCJIOBBIX BbIPA)KeHHU. BBITIONHATE AEUCTBUS CO CTeTeHsIMH C HaTypa/bHbIMU
TIOKAa3aTe/IsIMH.

[MpuMeHsITH ~ TIPU3HAKA  [IeITUMOCTH,  pA3/iOKeHHe Ha  MHOXXUTEIH
HaTypa/IbHbIX UHCeJl.

Pemiath TpakTHKO-OPUEHTHPOBAHHbIE 3a/laud, CBsi3aHHbIe C OTHOILIEHHEM
Be/IMUYMH, TPOIMOPLMOHA/IBHOCTBIO BeJIMUWH, TIPOLIEHTaMH, HWHTePIPeTUPOBATh
pe3y/bTaThl pelleHust 3aJjau C YYETOM OrpaHUUeHUM, CBsi3aHHBIX CO CBOMCTBaMU
paccMaTpUBaeMbIX 0ObEKTOB.

AnredpanueckKne BbIpaXKeHHSA

Vcnonb3oBath anrebpanueckyrd TEPMHUHOJIOTHIO W CUMBOJIUKY, TIPUMEHSIThH
eé B TIpoIjecce 0CBOeHUsI yueOHOTo Marepuarna.

Haxoauth 3HaueHuss OyKBEHHBIX BBIDa)KEHWI TIPU 3aJaHHBIX 3HAUEHUSIX
repeMeHHbIX.

BeImonHAT,  mpeoOpa3oBaHMs  11€JIOTO  BBIDAKEHUSI B MHOTOWIEH
TipYBe/ieHreM TIOZI00HBIX C/laraeMbIX, paCKpPbITEM CKOOOK.

BbIMOSTHATE  YMHOXKEHWe OJHOuY/ieHa Ha MHOTOWIeH ¥ MHOTOWIeHa Ha
MHOTOU/IeH, TIPUMeHSITh (POPMY/Ibl KBaJpaTa CyMMbI M KBaJpaTa pPa3HOCTH.

Ocy1ecTBISITh PA3/i0’KeHHe MHOTOU/IEHOB Ha MHOKUTENH C TTOMOIIbIO
BbIHECEHUS] 3a CKOOKM 0OIlero MHOXUTessi, TPYIIUPOBKKA Cjlaraembix,
nipyMeHeHHs1 GOPMYJT COKPAIL[EHHOTO YMHOKEHHSI.

[TpuMeHsTbL MpeoOpa30BaHUsI MHOTOUJIEHOB [jis pellieHUs pa3/MyHbIX 3afau
M3 MaTeMaTHKH, CME>XXHBIX TIPeZIMETOB, U3 PeabHOMN MPaKTHKU.

Wcnonb3oBaTh CBOMCTBA CTereHed C HaTypaJbHBIMU TIOKa3aTeasiMU  [ijIs
ripeoOpa3oBaHys BbIpaKEHUM.



YpaBHeHMA U HepaBeHCTBA

PemaTe /vMHeNHble ypaBHEHWsS C OAHOM IepeMeHHOW, MPUMEHss MpaBU/ia
repexoZia OT UCXO/IHOTO YpaBHEHUsI K PaBHOCW/ILHOMY eMy. [IpoBepsiTh, SIBASIeTCS
JI YKUCJI0O KOPHEM YPaBHEHUSI.

[TpuMeHSTH rpaduuecKrie MeTOZbI TP PellleHUH JIMHeHHBIX YPaBHEHUN U UX
CUCTEM.

[TopnbupaTh NpUMephbl Tlap YHWCes, SBJSIOINIMXCS pellleHreM JUHEeHHOTro
ypaBHeHWUs C IByMsl [lepeMeHHbIMHU.

CTpouTh B KOODJWHATHOW IIJIOCKOCTH TpadyvK JIMHEHHOrO0 YpaBHEHHS C
OBYMsI TlepPeMeHHBbIMH, TI0/Ib3ysICb TPa(UKOM, TIPUBOAUTH TIPUMEpHI pelleHUs
ypaBHEeHWUSI.

Permiath crcTeMbl ABYX TMHEMHBIX YPAaBHEHWM C ABYMs [lepeMeHHBIMU, B TOM
yucsie rpauuecku.

CocTaB/iAiTb U pellaTh JIMHEWHOe YypaBHEHWe WM CHUCTeMY JIMHeWHBIX
ypaBHeHWM TI0 YCJOBMIO 3a/laud, WHTEpPIIPeTUPOBaTh B COOTBETCTBUM C
KOHTEKCTOM 3a/lauM M0JTyuYeHHbIN pe3y/ibTar.

DOyHKIUHU

M306paxkaTh Ha KOOPAWHATHOM MPSMOI TOUKH, COOTBETCTBYIOLI[ME 3aZlaHHbIM
KOOp/IMHATaM, U, OTPe3KH, HHTePBasbl, 3alUChIBaTh UHMC/IOBbIE IPOMEXYTKH Ha
anrebpanveckoM si3bIKe.

OTmeuaTh B KOODJMHATHOW TVIOCKOCTA TOUKHW TIO 3aJ@aHHBIM KOOD/WHATaM,
CTPOUTH rpauku TMHeUHbIX QYHKIMHA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TIOMOIIbIO  (YHKI[MM W3BECTHbIe 3aBUCHUMOCTU MEXIY
BeJIMUMHAMU: CKOPOCTb, BpeMsi, pacCTOsiHWe, 1jeHa, KOJMYeCTBO, CTOMMOCTh,
TIPOM3BOUTE/ILHOCTD, BpeMsi, 00bEM pabOoTHI.

Haxoauth 3HaueHre GyHKIMU 110 3HAUEHUIO eé apryMeHTa.

[TonumaTh rpaduueckuii criocob TipeCcTaBleHUs W aHa/iv3a WHbOopMaIu,
W3B/IeKaTh U UHTEPIIPEeTUPOBaTh MHGOPMaIUIO U3 IPaUKOB peanbHbIX MPOLeCCOB
Y 3aBUCHAMOCTEM.



TEMATHNYECKOE IVNTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3jie/ioB U TeM

KosimyecTBo uacoB

O/neKTpoHHbIe (M(POBBIe)

Ne n/mm Kourponbhble | TIpakTuuecku
NpOrpamMMsl Bcero oOpa3oBaTe/IbHBIE PeCypChI
padoThI e paboThI
Yuc ceHus. Paryo e
1 V1A 1 BLIEHCIEHIA. FaUHORAbHB! 25 1 https://m.edsoo0.ru/R4B9O9GEL
ymncia
2 Anrebpanueckue BbIpaKeHUsT 27 1 https://m.edsoo.ru/Q2Z2A6M3X
3 YpaBHeHUsI U HEPaBeHCTBa 20 1 https://m.edsoo.ru/G3P6A6F3H
4 Koopaunats! u rpaduku. @yHKIMN 24 1 https://m.edsoo.ru/B5T2BOB3C
5 [ToBTOpEHUE 1 00006IIIEHHE 6 1 https://m.edsoo.rut/EQUOJOF7T
OBIIEE KOJIMYECTBO YACOB I1O0
102 5 0

[TPOI'PAMME



https://m.edsoo.ru/E0U0J0F7T
https://m.edsoo.ru/B5T2B0B3C
https://m.edsoo.ru/G3P6A6F3H
https://m.edsoo.ru/Q2Z2A6M3X
https://m.edsoo.ru/R4B9O9G8L




ITIOYPOYHOE IVIAHNPOBAHUE

7 KITACC
KosmmyecTBo uacoB Jata
Ne J/1eKTpoHHBIe U poBbIe
Tema ypoka KontposbHbie | IIpakTHyeckue | H3y4Y€HH
n/n Bcero oOpa3oBaTe/bHbIE PeCypChI
padoThI padoThI A

1 [ToHaTre palOHaILHOIO UKC/Ia 1 https://m.edsoo.ru/Z9WIMIY B8R
ApudmeTnueckue NeriCTBUA C

2 pud A 1 https://m.edsoo.ru/D6P2K5F9Q
palLMOHaIbHBIMU UHCIaMU
Apubdmerrueckue TeUCTBUSA C

3 pud A 1 https://m.edsoo0.ru/S776J4G50
palMoHa/IbHBIMA UMC/IaMU
ApudmeTuueckue nercTBUS C

4 pu¢ A 1 https://m.edsoo.ru/K4U8Z6Y5F
palMOHa/IbHBIMU UMC/IaMU
ApudmetTrueckue neiicTBUS C

5 pud A 1 https://m.edsoo.ru/C8R5Y5G0C
palMOHa/IbHBIMA YMC/IaMU
ApudmMeTruueckue IeiCcTBUS C

6 pud A 1 https://m.edsoo.ru/C8N4B1A2H
palMOHa/IbHBIMA YMC/IAMU
CpaBHeHUe, yIIopsiourBaHUe

7 P yHopAa 1 https://m.edsoo.ru/D9J5G8MOP
paLMOHaNbHbIX YMCe
CpaBHeHUe, VIIOpsAA0UNBaHue

8 P yHopAa 1 https://m.edsoo.ru/G2C3K4B9W
palMoHa/IbHBIX YKCesl
CpaBHeHUe, yIiopsiaourBaHue

9 P yHopAa 1 https://m.edsoo.ru/W4B209F1W
palMoHa/IbHBIX UYKCesl
CrereHb C HaTYpa/ILHLIM

10 yp 1 https://m.edsoo.ru/MOU408K4H
[I0Ka3aTejieM
CrerieHb C HaTYPA/JIbLHBIM

11 yp 1 https://m.edsoo.ru/Y3X3WIW0Z

I10Ka3aTejieM



https://m.edsoo.ru/Y3X3W9W0Z
https://m.edsoo.ru/M0U4O8K4H
https://m.edsoo.ru/W4B2O9F1W
https://m.edsoo.ru/G2C3K4B9W
https://m.edsoo.ru/D9J5G8M0P
https://m.edsoo.ru/C8N4B1A2H
https://m.edsoo.ru/C8R5Y5G0C
https://m.edsoo.ru/K4U8Z6Y5F
https://m.edsoo.ru/S7Z6J4G5O
https://m.edsoo.ru/D6P2K5F9Q
https://m.edsoo.ru/Z9W9M9Y8R

12

CrTerieHs C HaTypa/IbHbIM
I[IOKa3aTejiemM

https://m.edsoo0.ru/G7C9Q8E6B

13

CreneHb C HaTypaabHbIM
rokasaresieMm

https://m.edsoo.ru/P2W7HOB2K

14

CreneHb C HaTypaabHbIM
roKasarejiem

https://m.edsoo.ru/M8P9G2T4Y

15

PemreHrie 0OCHOBHBIX 3a/1a4 Ha
Jpo0u, MPOLIEHTHI U3 peabHOU
MPAKTUKHU

https://m.edsoo.ru/Y5B3N2R3Y

16

PellieHrie OCHOBHBIX 3a/]au Ha
JIpo0OwH, TIPOLIEHTHI U3 peabHON
TPaKTUKH

https://m.edsoo.rui/Q2X17Z1B3D

17

PelieHre OCHOBHBIX 3a/1a4 Ha
JIpo0OwH, TIPOLIEHTHI U3 peabHOMN
TIPAaKTHUKH

https://m.edsoo.ru/I3U4H2M7D

18

PellieHrie OCHOBHBIX 3a/lau Ha
JIpoOwu, TIPOLIeHTHI U3 peabHOMN
TIPAKTUKH

https://m.edsoo.ru/P2N9M401P

19

[Tpu3Haku geMMocCTH,
pa3/io’KeHUs] Ha MHOXKUTEeTN
HaTypaJibHbIX UKCes

https://m.edsoo.ru/C7A6Z0G2S

20

[Ipr3Haku fenmmMocCTHy,
pas3/ioKeHus1 Ha MHOXKUTeJIA
HaTypa/bHbIX YKUCeI

https://m.edsoo.ru/U917A6G1H

21

PeasnbHeble 3aBucumoctu. IIpsamas
u oOpaTHas
NIPOINOPLIMOHA/IBHOCTH

https://m.edsoo.ru/A9W3T7T41

22

PeanbHbIe 3aBUCUMOCTH. HpHMaH

https://m.edsoo.ru/F1C409K4U



https://m.edsoo.ru/F1C4O9K4U
https://m.edsoo.ru/A9W3T7T4I
https://m.edsoo.ru/U9I7A6G1H
https://m.edsoo.ru/C7A6Z0G2S
https://m.edsoo.ru/P2N9M4O1P
https://m.edsoo.ru/I3U4H2M7D
https://m.edsoo.ru/Q2X1Z1B3D
https://m.edsoo.ru/Y5B3N2R3Y
https://m.edsoo.ru/M8P9G2T4Y
https://m.edsoo.ru/P2W7H0B2K
https://m.edsoo.ru/G7C9Q8E6B

1 obpartHas
TIPOTIOPIIMOHATBHOCTH

23

PeanbHble 3aBUCcUMOCTH. [TpsiMast
1 obpartHas
TIPOMOPLIMOHATBHOCTH

https://m.edsoo.ru/Q7C5S7V3I

24

PeasibHble 3aBUCUMOCTH. [Ipsimast
1 oOpatHasi
MPOTOPLUOHAILHOCTH

https://m.edsoo.ru/M4I11H7X9R

25

KonTtposnrHast pabora o Teme
"ParmoHasibHbIe ynciia”

https://m.edsoo.ru/B8L6Y203A

26

BYKBEHHBIG BbIPpa’>KeHHs

https://m.edsoo.ri/LID3R7P3W

27

DopMmyJibl

https://m.edsoo.ru/O3Z7F7N40

28

DopMyiibl

https://m.edsoo.ru/Z5R5R8K9M

29

ITepemenHsle. [lonmycTUMble
3HAUeHUs [lepeMeHHbIX

https://m.edsoo.ru/W8L3C3K0A

30

ITpeobpa3oBaHue OyKBEHHBIX
BBbIDA)KEHUH, PACKPBITHE CKOOOK U
TipUBe/ieHre TI0J00HbBIX
C/laraeMbIxX

https://m.edsoo.ru/FAM1B5V3A

31

[Tpeobpa3oBaHue OYKBEHHBIX
BbIpa)KeHHUH, PaCKpbITHE CKOOOK U
TIpUBeIeHHe TI0J00HBIX
C/laraeMbIxX

https://m.edsoo.ru/G8T2G2W3J

32

[Tpeobpa3oBaHue OYKBEHHBIX
BBIDA)KEHUH, PAaCKPBITHE CKOOOK U
TIpUBe/ieHre TI0J00HBIX
c/laraeMbIxX

https://m.edsoo.ru/Q7V9IX3B3L

33

[Tpeo6Gpa3oBaHue OYKBEHHBIX

https://m.edsoo.ru/W7H2S5D5V



https://m.edsoo.ru/W7H2S5D5V
https://m.edsoo.ru/Q7V9X3B3L
https://m.edsoo.ru/G8T2G2W3J
https://m.edsoo.ru/F4M1B5V3A
https://m.edsoo.ru/W8L3C3K0A
https://m.edsoo.ru/Z5R5R8K9M
https://m.edsoo.ru/O3Z7F7N4O
https://m.edsoo.ru/L9D3R7P3W
https://m.edsoo.ru/B8L6Y2O3A
https://m.edsoo.ru/M4I1H7X9R
https://m.edsoo.ru/Q7C5S7V3I

BbIpa)KeHUH, pacKpbITHe CKOOOK 1

TipvBe/ieHre TI0J00HBIX
C/laraemMbIxX

CBoO¥iCTBA CTeIeHHU C

34 https://m.edsoo.ru/E1D9F1S0D
HaTypa/bHbIM [OKa3aTejiemM
CBOICTBa CTEIeHHU C

35 https://m.edsoo.ru/HSESIGR2Z
HaTypa/ibHbIM TT0Ka3aTejieM
CBoICTBa CTeIeHU C

36 https://m.edsoo.ru/D6Q5E1X6R
HaTypaJIbHbIM TOKa3aTejieM

37 MHorouneHsl https://m.edsoo.ru/W9T8VIY9D

38 MHorousieHbl https://m.edsoo0.ru/Q1Z6W5G6M
CnoxxeHue, BEIUMTaHHE,

39 https://m.edsoo.ru/O4B5N1D9K
YMHO>KeHe MHOTOUJIEHOB
CJi0)keHue, BbIUMTaHUe,

40 https://m.edsoo.ru/L6P1B4Q3G
YMHO>XeHHe MHOTOU/IEHOB
CJ10)KeHue, BbIUMTaHUe,

41 https://m.edsoo.ru/R8R1R3SO0H
YMHO>XeHHe MHOTOU/IEHOB
CrokeHue, BEIUUTaHUe,

42 https://m.edsoo.ru/W5V7M2G8Z
YMHO>K€H/e MHOTOU/IEHOB
dopMyJibl COKpaIlIEHHOTO

43 pMy pat https://m.edsoo.ru/JSAOLSE2K
YMHO>XeHUsI
dopmybl cOKpallléEHHOTO

44 pMY pa https://m.edsoo.ru/M3R6K503R
YMHO>KEeHUSI
dopmyIbl COKpaIIEHHOT O

45 pMy pat https://m.edsoo.ru/BOSM3C7E3K
YMHO>KEeHHUSI
dopmyIbl COKpaIEHHOr O

46 PMY patl https://m.edsoo.ru/W4V6A5J80

YMHO>XeHUA



https://m.edsoo.ru/W4V6A5J8O
https://m.edsoo.ru/B9M3C7E3K
https://m.edsoo.ru/M3R6K5O3R
https://m.edsoo.ru/J8A0L5E2K
https://m.edsoo.ru/W5V7M2G8Z
https://m.edsoo.ru/R8R1R3S0H
https://m.edsoo.ru/L6P1B4Q3G
https://m.edsoo.ru/O4B5N1D9K
https://m.edsoo.ru/Q1Z6W5G6M
https://m.edsoo.ru/W9T8V9Y9D
https://m.edsoo.ru/D6Q5E1X6R
https://m.edsoo.ru/H8E8I6R2Z
https://m.edsoo.ru/E1D9F1S0D

@®opMyJibl COKpAILEHHOTO

47 https://m.edsoo.ru/I7F8K1IWI1R
YMHOXEHUSI
Pazno)xeHre MHOTrOu/IeHOB Ha

48 https://m.eds00.ru/S3X2C104Q
MHOXXUTEU
Pasno)xeHrne MHOrO4IeHOB Ha

49 https://m.edsoo.ru/W6C7R91.8]
MHOXXUTEIN
Pa3noxeHre MHOTO4IEHOB Ha

50 https://m.edsoo.ru/U9C7Q5A1E
MHO>KUATE U
Pa3zniokeHre MHOTOU/IEHOB Ha

51 https://m.edso00.ru/C5QON3Z1C
MHO>KUATEH
KonHTponbHast paboTa 1o Teme

52 P P https://m.edsoo.ru/N1R4K5L3R
"Anrebpanueckye BbIpaxKeHUs"
YpaBHeHue, ripaBuia

53 nipeoOpa3oBaHus ypaBHEHUs, https://m.edsoo.ru/11Z8N3P90O
PaBHOCU/IBHOCTh YPaBHEHUM
JIvHeliHOe ypaBHeHUe C OHOU

54 repeMeHHOM, pelleHre TUHeNHbIX https://m.edsoo.ru/M3S7Q7V5FE
ypaBHEHUM
JIvHelHOe ypaBHeHUe C OZJHOU

55 repeMeHHOM, pelleHre TUHENHbIX https://m.edsoo.r/W7P9X0VIT
ypaBHEHUM
JIuHeliHOe ypaBHEHUEe C OIHOM

56 riepeMeHHOM, pellieHre TUHeNHbIX https://m.edsoo.ru/A9EONIK2L
ypaBHEHUH
Perrenne 3aziau € OMOLLbIO

57 . A - https://m.edsoo0.ru/QOP4Z716T
ypaBHEHUH
PellieHue 3a1au ¢ MTOMOLLBIO

58 A n https://m.edsoo.ru/K8S9I0M3Z

ypaBHeHU!



https://m.edsoo.ru/K8S9I0M3Z
https://m.edsoo.ru/Q0P4Z7I6T
https://m.edsoo.ru/A9E0N9K2L
https://m.edsoo.ru/W7P9X0V9T
https://m.edsoo.ru/M3S7Q7V5F
https://m.edsoo.ru/I1Z8N3P9O
https://m.edsoo.ru/N1R4K5L3R
https://m.edsoo.ru/C5Q0N3Z1C
https://m.edsoo.ru/U9C7Q5A1E
https://m.edsoo.ru/W6C7R9L8J
https://m.edsoo.ru/S3X2C1O4Q
https://m.edsoo.ru/I7F8K1W1R

Perienve 3a44a4 C IMTOMOIIbIO

59 . 1 https://m.edso00.ru/O1Y3Q1R7T
ypaBHeHUI
60 Pemetiite ia,qaq © TTOMOILBIO 1 https://m.edsoo.ru/P1D2R6 X4V
ypaBHeHHUI
61 g?;?:;;jg ;B;Z;Ioﬂi;aq;j;ﬂ 1 https://m.edsoo.ru/A1E6C6ASV
62 gf;id:}?}fbi&;B;iioHi;ang;H 1 https://m.edsoo.ru/Y405L6X6H
Cucrema IByX JIMHENHBIX
63 ypaBHeHUH C ABYMsI 1 https://m.eds0o0.ru/O5Y6P2ESG
repeMeHHbIMU
Cucrema [IByX JIMHENHBIX
64 ypaBHEHUH C ABYMsI 1 https://m.edsoo.ru/D6C619Y4X
repeMeHHbIMU
Cucrema [IByX JIMHENHbBIX
65 ypaBHEHUH C ABYMsI 1 https://m.edsoo.ru/Z4Q0B6V3F
repeMeHHbIMU
Cucrema IByX JIMHENHBIX
66 ypaBHEHUM C IBYMsI 1 https://m.edsoo.ru/S606H3I1P
repeMeHHbIMU
67 Perienue cucremM ypaBHeHU 1 https://m.edsoo.ru/PSE3H3E2N
68 Perienue crcremM ypaBHeHUi 1 https://m.edsoo.ru/V4N4T273B
69 PelieHure crcteM ypaBHeHUI 1 https://m.edsoo.ru/K7U5K5T4S
70 Pemenue crcrem ypaBHeHUI 1 https://m.edsoo.ru/H3K3T9D9Z
71 Perienue cucreM ypaBHeHU 1 https://m.edsoo.ru/COV5D0X6G
72 KowrporHas pabora no reme 1 https://m.edsoo.ru/R6K3S3Y7Y

"JIuHeliHble ypaBHeHUS"



https://m.edsoo.ru/R6K3S3Y7Y
https://m.edsoo.ru/C0V5D0X6G
https://m.edsoo.ru/H3K3T9D9Z
https://m.edsoo.ru/K7U5K5T4S
https://m.edsoo.ru/V4N4T2Z3B
https://m.edsoo.ru/P5E3H3E2N
https://m.edsoo.ru/S6O6H3I1P
https://m.edsoo.ru/Z4Q0B6V3F
https://m.edsoo.ru/D6C6I9Y4X
https://m.edsoo.ru/O5Y6P2E5G
https://m.edsoo.ru/Y4O5L6X6H
https://m.edsoo.ru/A1E6C6A5V
https://m.edsoo.ru/P1D2R6X4V
https://m.edsoo.ru/O1Y3Q1R7T

73 KoopavHarta ToUuky Ha TIpsiMOi 1 https://m.edsoo.ru/TIMIRBNIC
74 YucioBble IpOMeXyTKU 1 https://m.edsoo.rw/X3W7U1Y2V
75 YucioBble IPOMeXYTKU 1 https://m.edsoo.rt/W601M6K9V
PaccrosHue me BYMs
76 YA S: . 1 https://m.edsoo.ru/Y7H6I6F4P
TOUKaMU KOOPJAMHATHOM NPsSMOi
PaccrosHue me ByMsI
77 AV A }1 . 1 https://m.edsoo.ru/USG1B3S1K
TOUKaMU KOOPJMHATHOMN NPsSIMOM
[IpssmoyronbHas cucrteMa
78 PAMOY 1 https://m.edso0o.ru/Z1S4M401G
KOODP/IMHAT Ha MJIOCKOCTU
[IpssmoyrosnbHas cucrteMa
79 PAMOY 1 https://m.edsoo.ru/B2P4C4L.8X
KOODP/IMHAT Ha MJIOCKOCTH
[TpumepsI rpadUKoB, 3a/laHHBIX
80 puveps! rpag A 1 https://m.edsoo.ru/O3R1Y7C8M
dbopmynamu
[TpumepsI rpadUKoB, 3a/laHHBIX
81 puveps! rpag a 1 https://m.edsoo.ru/X8BOC7WO0J
dbopmynamu
[TpumepsI rpaUKoB, 3aJlaHHBIX
82 puMepeI rpag A 1 https://m.edsoo0.ru/B9Y 1F6C5W
dbopmynamu
YreHue rpadMKOB peasbHBIX
83 P cbu P 1 https://m.edsoo.ru/Z8K1X9C7S
3aBUCHUMOCTeMN
YreHue rpadMKOB peasbHbIX
84 P (bv P 1 https://m.edsoo.rt/VIH2N7V6T
3aBUCHUMOCTEMN
85 [MonsiTue pyHkUMM 1 https://m.edsoo.ri/E6LOD8T6R
86 I'paduk byHKIMM 1 https://m.edsoo.ru/W8Y5DIE4AN
87 CaoticTBa (yHKLMU 1 https://m.edsoo.ru/NOV5A4H4S
88 CroticTBa GyHKIMI 1 https://m.edsoo.ru/F2L.9C4WIE
89 JluneiiHast pyHKUMS 1 https://m.eds00.ru/L5J6Q6S0S



https://m.edsoo.ru/L5J6Q6S0S
https://m.edsoo.ru/F2L9C4W1E
https://m.edsoo.ru/N0V5A4H4S
https://m.edsoo.ru/W8Y5D9E4N
https://m.edsoo.ru/E6L0D8T6R
https://m.edsoo.ru/V1H2N7V6T
https://m.edsoo.ru/Z8K1X9C7S
https://m.edsoo.ru/B9Y1F6C5W
https://m.edsoo.ru/X8B0C7W0J
https://m.edsoo.ru/O3R1Y7C8M
https://m.edsoo.ru/B2P4C4L8X
https://m.edsoo.ru/Z1S4M4O1G
https://m.edsoo.ru/U8G1B3S1K
https://m.edsoo.ru/Y7H6I6F4P
https://m.edsoo.ru/W6O1M6K9V
https://m.edsoo.ru/X3W7U1Y2V
https://m.edsoo.ru/T1M9R8N9C

90

JIvHeliHast PyHKIUs

https://m.edsoo.ru/V3X7L3B5X

91

[Toctpoenue rpaduika TUHENHOM
byHKIUH

https://m.edsoo.ru/C7M8V4I180

92

[Moctpoenue rpaduika TUHENHON
byHKIMN

https://m.edsoo.ru/O0I9Y0P4Z

93

I'paduik pyHkumu y =|X|

https://m.edsoo.ru/R2U301W7Q

94

I'paduk byskmM y =|X|

https://m.edsoo.ru/X9N8MS8F7Y

95

KontposnbHast pabora o Teme
"KooppuHaTs!l ¥ rpauKy.
®yHkiuu" / Bcepoccuiickas
rpoBepouHasi paboTta

https://m.edsoo.ru/C7Y5J9H4L

96

WToroBast KOHTpoOJ/IbHasE paboTa /
Bcepoccuiickas npoBepouHast
pabota

https://m.edsoo.ru/Y7T4Q9V7T

97

[ToBTOpPEHWE OCHOBHBIX MOHATUN
Y MeTO/ZI0B Kypca 7 KJjacca,
0000111eH1e 3HAHUH

https://m.edsoo.ru/Z4U4F6D8E

98

[ToBTOpEHNE OCHOBHBIX ITOHATHI
Y MeTO/I0B Kypca 7 KJacca,
0000111eHre 3HAHUH

https://m.edsoo.ru/G2M4M7S6U

99

[ToBTOpEHME OCHOBHBIX MOHATUN
Y MeTO/I0B Kypca 7 Kiacca,
0000111eHre 3HAHUH

https://m.edsoo.ru/D9L608T8G

100

[ToBTOpEHME OCHOBHBIX MOHSATHI
Y METOJO0B Kypca 7 Kjacca,
0000111eHre 3HAHUH

https://m.edsoo.rw/E6Y 1L.5Z3S

101

[ToBTOpPEHWE OCHOBHBIX MOHSATUM
Y METOJI0B Kypca 7 Kjacca,

https://m.edsoo.ru/Q1W2K2P21



https://m.edsoo.ru/Q1W2K2P2I
https://m.edsoo.ru/E6Y1L5Z3S
https://m.edsoo.ru/D9L6O8T8G
https://m.edsoo.ru/G2M4M7S6U
https://m.edsoo.ru/Z4U4F6D8E
https://m.edsoo.ru/Y7T4Q9V7T
https://m.edsoo.ru/C7Y5J9H4L
https://m.edsoo.ru/X9N8M8F7Y
https://m.edsoo.ru/R2U3O1W7Q
https://m.edsoo.ru/O0I9Y0P4Z
https://m.edsoo.ru/C7M8V4I8O
https://m.edsoo.ru/V3X7L3B5X

0600111eHMe 3HAHUM

[ToBTOpPEHME OCHOBHBIX MOHSATUN

102 Y MeTO/IOB Kypca 7 Kjacca, 1 https://m.edsoo.rt/D1K0Y4K3C
00600111eH1e 3HAHUH
OBHIEE KO/IMYECTBO YACOB I10 102

I[TPOI'PAMME



https://m.edsoo.ru/D1K0Y4K3C

TIIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOT'PAMMObBI

7 KITIACC
Kop .
IIpoBepsiemMble IpeAMeTHBIE pe3y/IbTaTbl 0CBOEHNS OCHOBHOU
NpoBepsieMoro o
oOpa3oBaTe/IbHOM MPOrpaMMbI 0CHOBHOT0 00111ero 00pa3oBaHus
pe3yJ/bTarTa
1 Uucia ¥ BBIYUCTIEHUS
L1 BbinonHATh,  coueTasi ~ yCTHble M TIMCbMeHHble  TPUEMBI,
' apu(mMeTHuecKyre 1elCTBUS C palMOHA/IbHBIMU UYMC/IaMU
Haxogutb  3HaueHWs  UWC/OBbIX  BbIpaKEHWUW,  TPUMEHSTb
1.2 pa3HooOpa3Hble CriocoObl ¥ MPUEMBI BBIYMC/IEHUST 3HAUeHUH POOHBIX
BbIpa)KeHUH, CcojiepyKalliuX 0ObIKHOBEHHbIE U JieCATUUHbIE APOOH
[TepexoguTe OT oOfHOW (OpPMBI 3amMUCUM  4YKUCel K  JApyrou
13 (peobpa3oBbIBaTh  JECATHUHYIO  7poOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B [JIeCATUYHYIH, B UaCTHOCTH, B OeCKOHEUHYIO
JeCSITUYHYTO IPOOB)
1.4 CpaBHMBATH U YIOPAA0UYMBATh palidOHa/IbHbIe YnC/a
1.5 OKpyrJ/ISTh Urc/ia
BbINOMHATE TIPUKKUJKY WU OLIEHKY pe3yJ/ibTaTa BbIYMC/IEHWM, OLIeHKY
1.6 3HauUeHWM YWUC/IOBbIX BBLID&)KEHUW. BBIMOMHATE  JeHCTBUS €O
CTeMNeHsIMU C HaTypaJ/IbHbIMU TTOKa3aTesisiMU
L7 [IpuMeHsITb TIPU3HAKW [EJUMOCTH, Ppa3/0KeHWe Ha MHOXUTeIU
' HaTypasbHbIX UMCe
Pematb  MpakTMKO-ODUEHTHPOBAaHHbIE  33Jlaud, CBSI3aHHblE C
OTHOLLEHVEM BeJIMYMH, MPOMNOPLMOHATBHOCTBIO BeJIMUMH,
1.8 MPOLIEHTaMM, WHTEPIIPETUPOBaTh pe3y/abTaThl pelleHusl 3afau C
YU6TOM OTpaHUuUeHUH, CBS3aHHBIX CO CBOMCTBAMU PAacCMaTpUBaeMbIX
00BEKTOB
2 Anrebpanueckyie BbIpaXKeHUs
51 Wcnonb3oBaTh anrebpanueckyrd TepMHHOJIOTHIO U CUMBOJIHKY,

TIPUMEHSITh e€ B MpoLiecce 0CBOEHUs yueOHOro MaTeprasna




HaXO,Z[I/ITb 3HaUeHHsA 6yKBEHHbIX BBIPEDKEHI/Iﬁ MMpru  3d/1aHHBIX

> 3HaYeHUSIX TlePeMeHHBIX
53 BbIMO/IHATE  TIpeoOpa30BaHUsl 11€JIOTO0  BBIPAKEHUSI B MHOTOWIEH
' NpYBe/ieHeM MOZ00HbIX C/laraeMbIX, paCKpbITHeM CKOOOK
BBINOMHATE YMHOXKEHHE OIHOY/IeEHAa Ha MHOTOWIEeH M MHOroujieHa Ha
24 MHOTOUJIeH, TpUMeHSITh (opMy/bl KBaZipaTa CyMMbl W KBajpaTa
pasHOCTH
Ocy111ecTBIATh pa3/ioyKeHHue MHOTOU/IEHOB Ha MHOKUTEJTH C TIOMOIIIbIO
2.5 BbIHECEHUS 3a CKOOKHU 00II[ero MHOXKHTeJIs], TPYTIIIMPOBKY CJlaraeMblX,
nipuMeHeHust (GOpMYJT COKPALIEHHOTO YMHOXKeHHs
26 [TpumeHsITH 1peobpa30BaHKsl MHOTOUIEHOB /ISl PeIIeHHsT Pa3/TUUHbBIX
' 3aJjau U3 MaTeMaTUKH, CME)KHBIX TIPeJMETOB, U3 peasibHOU MPaKTHUKU
57 Wcnonb30BaTh CBOMCTBA CTereHel C HaTypaJbHbIMU TOKa3aTesssMU
' [J1s1 ipeoOpa30BaHUsT BBIPKEHUI
3 YpaBHeHus1 1 HepaBeHCTBa
PemiaTh JiMHelHble ypaBHeHUsI C OZHOM TepeMeHHOW, TpUMeHsst
3.1 rpaBuWIa Mepexosia OT WCXOJAHOTO YpaBHEHUs] K PaBHOCU/IBHOMY eMy.
[TpoBepsTh, SAB/ISETCS JIU YUCI0 KOPHEM YpaBHEHUsI
39 [lpuMeHsTb Tpaduueckue MeTOAbI TIPU  pelleHHWU  JIMHeHHBIX
' yPaBHEHUH U UX CUCTEM
33 [ToabvpaTh MpUMepHI Map YKCes, SIBJISIOUUXCS pellleHreM JIMHeHHOTO
' ypaBHeHUsI C IByMsl [TlepeMeHHbIMU
CTpouTb B KOOP/IMHATHOM MJIOCKOCTU TpadK JIMHEHHOTO YPaBHEHUSI C
3.4 [IByMsi TlepeMeHHbIMH; TMO0/b3YysCh TpadyKOM, TMPUBOAWUTL IPUMEPHI
pelileHNsl ypaBHEHUs
35 PemiaTh cucTeMbl ABYX JIMHEHMHBIX YpaBHEHUM C JByMs lepeMeHHbIMH,
' B TOM 4MCJie rpauuecKu
CocTaBniATh U pelliaTh JUHEeWHOe YpaBHEHUE WK CUCTEMY JIMHEeMHbIX
3.6 ypaBHEHUH T0 YCIOBUIO 3a[jau, UHTePIIPeTUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3a/lauM MOoy4YeHHbIN pe3y/ibTaT
4 KoopauHats! ¥ rpadvku. @yHKIMM
N300pakaThb Ha KOODAWHATHOW TIPSIMOM TOYKH, COOTBETCTBYIOILIVE
4.1 3aZldHHbIM KOOpZAMHATaM, Jy4d, OTpe3KH, WHTepBasibl, 3alMChIBaTh

YKC/IOBbIE TIPOMEXKYTKH Ha a/iredpandyeckoMm si3bike




OrmeuaTh B KOOp,III/IHaTHOI‘/JI IJIOCKOCTHU TOYKHM IIO0O 3d/ildHHBIM

4.2
KOOpJHMHATaM
43 Crpouts rpaduky 1uHerHbIX GyHKUMNA. CTpOUTh rpapUK QYHKLUU Y
' = x|
OnuchiBaTh C TOMOIIBIO (QYHKLMM K3BEeCTHbIE 3aBUCUMOCTU MEXIY
4.4 Be/IMUMHAMHU: CKOPOCTb, BpeMsl, pacCTOsiHMe, LieHYy, KOJIM4eCTBO,
CTOMMOCTb, TTPOU3BOAUTETBHOCTD, BpeMsl, 00bEM paboThI
4.5 HaxouTh 3HaueHHe GYHKLIMY 110 3HAUeHUIO eé apryMeHTa
[TonumaTth rpaduueckuii croco® TpeAcTaBleHMss M aHaaM3a
4.6 MHpOpMallMY, Wu3B/IeKaTb W WHTEepNpeTHpPOBaTh MH(POPMAaLMIO0 U3

rpayKoB peasibHbIX IIPOLeCCOB U 3aBUCUMOCTEMN

ITPOBEPAEMBIE 3/IEMEHTBI COAEPKAHUA

7 KITACC
Kop, IIpoBepsieMblii 371eMeHT CO/lepP)KaHUA
1 Uuicsia v BEIUKCTIEHUS
IIpobu 0OBIKHOBEHHBIE U AeCATHUYHBIE, TIePeX0f OT OJHOW (hOpMBI 3amucu
1.1 npobeti K gapyroi. IToHSTWe palMOHANBHOTO YHC/A, 3allkCh, CPABHEHUE,
yIIOpsil0UMBaHYe PaLjMOHA/IbHBIX UKCesl
1o ApudmeTnueckre [elCTBUs C paljUOHaIbHBIMU UMC/iaMU. PellieHue 3asau v3
' peasibHOM MPaKTHKKU Ha YacCTH, Ha Jpoou
13 CrereHb C HaTypajbHBIM TIOKa3aTesieM: OIpeZiesieHre, rpeobpa3oBaHue
' BbIpa)KeHUM Ha OCHOBe OTpe/ie/IeHus], 3aMricCh OOJBIINX Unces
14 [TporieHTkI, 3aMMCh TIPOLIEHTOB B BUJe ApoOU U JpoOu B BHE TIPOLIEHTOB.
' Tpu OCHOBHBIE 33/]JauM Ha MPOLIEHTHI, pelleHre 3a/ja4 U3 peaibHOM MTPaKTHUKKU
L5 [IpyMmeHeHve TPU3HAKOB [Je/JMMOCTH, pas3/io)KeHue Ha  MHOXUTeIU
' HaTypaJIbHbIX UrCes
L6 PeasibHble  3aBUCMMOCTH, B TOM 4YuCle TpsiMas W obpaTHas
' MIPOIOPLMOHAIBHOCTH
2 Anrebpanueckue BbIpaKeHUsT
21 [TepeMeHHBbIe, UKMC/IOBOE 3HAUEHWE BbIPAKeHUsI C TlepeMeHHOU. JlonycTumble

3Ha4YeHMs ITepeMeHHbIX




HpeACTaBJIEHI/Ie 3dBUCMMOCTH MeXIy Be/JIMUMHAMHW B BH/E ¢)OPMYJ'IBI.

o Bbruucnienus o popmynam

23 [Tpeobpa3oBannie  OyKBEHHBIX  BBID&KEHHWH, TOXKAECTBEHHO  paBHbIE
' BbIp&KEHUSI

2.4 CBoliCTBa CTereHU C HaTypa/ibHbIM MT0Ka3aTesiemM

” s OpHouseHbl U MHoOrousieHsl. CreneHp MHOrousneHa. CjioykeHue, BbIUATaHUe,
' YMHOKeHHe MHOTOYIEHOB

26 @®opmyJibl COKpAIEHHOTO YMHOXKEHUS: KBaJipaT CyMMbI U KBaJpaT pa3sHOCTH.
' dopmyia pasHOCTU KBapaToB. Pa3jiokeHre MHOIOU/IeHOB Ha MHOKUTe/IN

3 YpaBHeHus

31 YpaBHeHHe, KOpeHb YpaBHEeHUsl, TpaBuUa Tpeobpa3oBaHUs ypaBHEHUs,
' PaBHOCH/IBHOCTb YPaBHEHUM

3.9 JluHeliHOe ypaBHeHWe C OJHOW TepeMeHHOW, UYUC/I0 KOpHeW JIMHEWHOTO
' ypaBHeHUs, pellieHe JIMHeWHbIX ypaBHeHU!

33 CocraB/eHre ypaBHeHUH 10 YC/IOBUIO 33filaud. PellleHue TeKCTOBBIX 3a/au C
' TIOMOLLbIO0 ypPaBHEHUH

3.4 JIuHeliHOe ypaBHeHHe C JBYMsl lepeMeHHbIMU U ero rpaduk

Cucrema [ByX J/IMHEMHBIX YpaBHEHMM C JBYMsl NepeMeHHbIMU. PeleHuve
3.5 CHCTEM ypaBHeHUM criocoboM MozicTaHOBKH. [IprMeph! peliieHus] TeKCTOBBIX
3a/ja4 C TIOMOILLIbIO CUCTEM ypaBHEHUH

4 KoopauHats! 1 rpaduku. @yHKUKN

4.1 Koopaunara Touku Ha npssMOM

40 UuncnoBble NPOMEXYTKU. PaccTosiHue Mexay ABYMs TOUKaMU KOOPAMHATHOM
' TIpSIMOiA

43 [IpsimoyronbHasi cuctemMa KoopAuHat, ockd Ox u Oy. Abcuycca U opAvHaTa
' TOUKU Ha KOOPAUHATHOM IJIOCKOCTH

44 [Tpumepsl rpaduKoB, 3ajaHHBIX (popmynamu. UTeHHe rpaMKOB peasbHbIX
' 3aBUCUMOCTeN

4.5 [MTousitne pynkumn. I'paduk pyHkmmn. CBoicTBa QyHKLIMN

4.6 JIuneliHas QyHKUMs, eé rpaduk. ['paduk QyHKIMM y = [X|

47 ['padriueckoe pellleHHMe JUHEMHBIX ypaBHEHHWW W CUCTeM JIMHEMHbIX

ypaBHeHUH




ITPOBEPSAEMBIE HA OI'D 110 MATEMATUKE TPEGOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHON OBPA30BATE/IbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

Kopg,
NMpOBepsIeMOro
TpeOoBaHUS

IIpoBepsieMble TPe0OBAaHUS K MPEAMETHBIM pe3y/IbTaTaM
0CBOEHHsI OCHOBHO# 00pa3oBaTe/IbHOI MPOrpaMMbI 0CHOBHOI'0
o0miero odpazoBanus Ha ocHoBe PI'OC

YMmeHue orepupoBaTh TOHATUSIMM: MHOXXECTBO, IIOJMHOKeCTBO,
orepaLMy HaJ, MHOXKeCTBaMH{; yMeHHe OIepupoBaTh IOHATHSIMU:
rpad, cBs3HbI rpad, AepeBo, LMK/, MPUMEHSATb MX TPU peLIeHruU
3a/lay; yMeHHe HCIO0/1b30BaTh rparyeckoe Npe/cTaBieHre MHOKeCTB
JJ1s1 OTIMCaHUs peasibHbIX MPOLECCOB U SIBJE€HUM, MU pelleHud 3ajau

U3 Ipyrux yueOHbBIX TIPeIMETOB

YmeHue OMeprupoBaTh TMOHATHUAMM: OIlpeae/ieHre, akCMoMd, Teopemd,
AOKa3aTe/IbCTBO, YMEHHE€ PpdCIIO3HaBAaTb HWCTWUHHbBIE W JIOXKHBIE
BbICKA3bIBaHHWsA, TIPHUBOJUWTL TIpUMEDBI W KOHTPIIDUMEDLI, CTPOUTH

BbICKA3bIBAHHWA U OTPULIaHUSA BBICKA3bIBAHUH

YMeHue onepupoBaTh IOHATHSIMU: HaTypaJbHOe YMC/IO, MPOCTOe M
COCTaBHOE YWCJIO, [JeMMMOCTb HaTypaJbHBIX uHWCes, IPU3HaKU
[leTMMOCTH, LieJioe 4WC/I0, MOAY/b 4ucia, OObIKHOBeHHasi [Jpobb M
JecsTiuHast ApoOb, CTaHZAPTHBIA BUZ, UKC/a, PaljiOHaIbHOE YKCIIO,
VppaLMiOHa/IbHOE YMC/IO, apu(MeTHYeCKUM KBaJlpaTHbI KODEHb;
yMeHue BBINOJHATH JeWCTBUS C 4YWCAaMH, CpaBHMBATh M
yHopsilounBaTh YWC/Ia, TMpeACTaBAATh YHMC/IAa Ha KOOpPAMHATHOM
NpSIMOM, OKPYIVIATb UMC/A; yMeHWe [e/laTb TNPUKUJKY U OLIeHKY

pe3y/bTaTa BbIUMCIEHUN

YMeHWe OmepypoBaTh TIOHSTUSMU: CTeleHb C I[eJIbIM T10Ka3aTesieMm,
apudmMeTnuecKrii KBaZipaTHBIM KOpeHb, MHOTOUJIEH, a/irebpandeckas
Ipo0b, TOXKZECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOW CTereHH
Oonbllle eWHUILBI; YMEHHe BBITIOJNHATh pacyéTbl 10 (opmysiam,
npeobpa3oBaHusl 1[eJIbIX, [POOHO-pAIlMOHA/NBHBIX  BBIDOKEHUA U
BLID@KEHUM C KODHSIMU, Pa3/ioXKeHWe MHOrousieHa Ha MHOXUTe/H, B
TOM UHC/Ie C WCIOJb30BaHWeM (OpMys1 pa3HOCTH KBAJ[paTOB U

KBa/lpaTa CyMMBbI U pa3HOCTH

YMeHMe oriepupoBaTh MOHSITUSIMU: YMC/IOBOE PaBEHCTBO, ypaBHEHHE C




OJJHOM TIepeMeHHOM, UMC/IOBOe HepaBeHCTBO, HEPABeHCTBO C
repeMeHHOM; yMeHHe pelllaTh JIMHelWHble W KBaJpaTHbIE YPaBHEHUS,
JIPOOHO-pallMOHA/IbHBIE YPABHEHUSI C OZHOW TepPeMeHHOW, CHCTEMbI
[IByX JIMHEWHBbIX YpaBHEHWM, JiMHeliHble HEPaBeHCTBA U WX CUCTEMBI,
KBaJ[paTHble UM JIPOOHO-paljiOHa/IbHbIe HEpaBeHCTBA C  OJHOU
repeMeHHOM, B TOM UKCJ/ie TIPU PellleHUH 3a/lau U3 APYTUX MpeMeTOB
M TpaKTUUYeCcKuX 3ajlauy; YMeHHe WCII0/Ib30BaTh KOOPAUHATHYIO
MpSIMYI0 ¥ KOODJWHATHYIO TUIOCKOCTb /i1 M300pakeHus pellleHui

ypaBHeHUH, HepaBeHCTB U CUCTEM

YMeHre onepupoBaTh MOHATUAMM: (PYHKIMS, TPadUK QYHKLUH, HY/IU
byHKLMY, MIPOMEXKYTKU 3HAKOTOCTOSTHCTBA, TIPOMEXKYTKU
BO3pacTaHus, yObIBaHUSI, HauOo/blllee W HaWMeHbIee 3HAUeHUsS
byHKUMY; yMeHHe OTepupoBaTh TIOHSATHUSIMU: npsiMast
TPOTMOPI[MOHA/LHOCTD, JMHeNHass (PYHKIUs, KBaJipaThuHasi (DyHKIus,
obOpaTHasi TIPOMOPIMOHANIBHOCTb, Tapabosa, rurnepbosa; ymeHue
cTpouThb rpadvku GyHKLIUN, UCIOb30BaTh rpayKu AJis OripefieieHUst
CBOMCTB MPOLIECCOB U 3aBUCHMMOCTEM, /il pelleHus 3aZiau U3 ApYTrrux
yueOHBIX TIpEIMETOB U peajlbHOM JKWU3HW; YMEeHWe BbIPA)KaTh

(dhopMyiaMy 3aBUCUMOCTH MeXXy BeTMUMHaMU

YMeHue OTIepUPOBAaTh TIOHSATHUSIMHU: TI0C/Ie/JOBaTeIbHOCTD,
apumeTrueckass U  reoMeTpuyeckas  TIPOTPeCcCUU;  yMeHUe
WCII0/b30BaTh CBOMCTBA TOC/Ie/l0BaTe/IbHOCTeM, (POPMyJ/ibl CyMMbl U
ob1iero useHa TMpU pellleHWH 3aJjad, B TOM UYHC/Ie 3ajad U3 APYrux

y‘-IEGHbIX MnmpeaMeToB U peaﬂbHOﬁ JKHU3HHU

YMeHHe pellaTh 3aJaud pasHbIX TUMOB (B TOM UHMC/Ie Ha IPOLIEHTHI,
O W YacTH, JBWKeHWe, paboTy, 1leHy TOBapOB M CTOWMOCTh
TOKYTIOK U YCJIYT, HaJIOTH, 3a/lauy U3 00/1aCTH yrpaB/IeHuUs IMUHBIMUA U
ceMeliHbIMU ~ (MHAHCAMM); yMeHHe  COCTaB/SATb  BbIpaKEHUs,
ypaBHEHUsl, HepaBeHCTBA W CUCTeMbl MO YyCJIOBUKO 3aJauM,
HCC/ieloBaTh TIOJTYYeHHOe pellleHre U OLIeHWBaTh MpaBZoro00HOCTh

TOJTyYeHHBIX pe3y/bTaToB

YMeHue onepupoBaTth MOHATUSAMU: (DUrypa, TOUKA, OTPE30K, MpsiMasi,
1y4, JIOMaHasi, yroJi, MHOrOyT0JIbHUK, TPeyro/IbHUK, PaBHOOe/|peHHBbI
Y PaBHOCTODOHHUM TPeYrojJbHUKH, TMPSIMOYTOJIbHBIA TPeyro/bHUK,
Me/MaHa, OMCCEKTpUCa W BBICOTA TPEYTOJIbHUKA, YETBIPEXYTO/IbHUK,

rapasuieiorpaMM, poM0, TPSIMOYTOJIbHHMK, KBajipaT, TpareLus,




OKPY’KHOCTb, KPYT, KacaTe/bHasi; 3HaKOMCTBO C IIPOCTPaHCTBEHHbIMHU
¢urypamu; ymeHue peliaTh 3a/jaud, B TOM UHC/Ie U3 TOBCeAHEBHOU
JKU3HY, Ha HaxoX/JeHue reoMeTpUYeCKUX BEeJWYMH C NpHYMeHeHUeM

M3y4YeHHbIX CBOMCTB GUryp U (aKToB
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YMeHue orepupoBaTh IOHATHSIMU: DPaBEHCTBO (PUIyp, paBeHCTBO
TPeyro/bHUKOB; TapasylelbHOCTb U MepHeHJUKY/ISPHOCTb IPSIMBIX,
yrojl MeXAy TNpsSIMbIMHM, T[epreHJUKY/Sp, Hak/JIOHHas, TPOeKLHs,
nofobue ¢uryp, mofo0HbIe TPEYTONEHUKH, CHMMETPHSI OTHOCHUTETBHO
TOUKU U NPSIMOM; YMeHHe pacIio3HaBaTb PaBeHCTBO, CUMMETDUIO U
nofiobve ¢uryp, mapauieNibHOCTh U TePIIeH/UKY/ISIPHOCTD TPSIMBIX B

OKpY’KaroIlleM MUpe
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YmeHue onepupoBaTh TMOHATHSIMA: [JJIMHA, DPACCTOSIHUE, YIoJj
(BeiMuMHA yrjla, CHHYC U KOCUHYC YI/la TpeyrosjbHUKa), TIIOLIA/lb;
yMeHHe OLIeHMBaTh pa3Mephbl MPeIMETOB U 00BEKTOB B OKPY’KaroI[eM
MHpe; yMeHue TpUMeHSATb GOpMyJ/bl T[epuMeTpa M MJIOLIAJU
MHOTOYTOJIbHUKOB, JIMHbI OKPY)KHOCTH W TUIOMAAW Kpyra, obbema
MPSIMOYTO/ILHOTO Tapasijiefienunesia; yMeHue TNPUMEHSITh NpU3HaKu
paBeHCTBa TPeyroJbHUKOB, TEOPEMY O CyMMe YTJIOB TPeyrojbHUKa,
Teopemy Iludaropa, TpUroHOMeTpUuecKWe COOTHOLUEHHUS /IS

BBIUMC/IEHUS [IJIMH, PACCTOSIHUM, TIIoIa el
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YMmeHnue wu300pakaTh IIOCKMe GUTYphl W WX KOMOHWHALWH,
MPOCTPAaHCTBEeHHbIe (UTYPbl OT PYyKH, C TIOMOIIbIO UepTEXHBIX
VHCTPYMEHTOB W 3/IeKTPOHHBIX CpEACTB T0 TEKCTOBOMY W/

CHMBOJIbHOMY OITMCAaHHWIO
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YMeHue onepupoBaTh TOHATUSMH: TPSIMOYrojibHasg  cUCTeMa
KOOp/IMHAaT; KOOpAMHAThl TOYKM, BEKTOpP, CyMMa BeKTODOB,
NpoM3BeZieHre BeKTOpa Ha UMc/Io, CKaasipHOe NIPOU3Be/leHHe BEKTOPOB;
yMeHHe HCTO/b30BaTh BEKTOPbI M KOOPJAWHATHI [Jisl Tpe/iCTaBIeHUs
JAHHBIX W peIIeHWs 3aJau, B TOM 4YKHCIe U3 JPYrux y4eOHBIX

rnpeaMeToB U peaJIbHOI‘;I JKU3HU
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YMeHHe OIepupoBaTh TIOHATHSAMM: CTOJIOMKOBbIE U  KDYrOBBIE
JuarpaMMmbl,  Tabsuipl, cpefHee  apudMeTHUecKoe, MejuaHa,
HauOorblllee ¥ HavMeHbIllee 3HA4YeHWs, pa3MaxX UYHC/I0OBOTO Habopa;
yMeHue  U3BJeKaTb, WHTEpPIPeTUPOBaTb U  MpeoOpa3oBbIBaTh

vH(pOpMaIMIO, TIPe/CTABJAEHHYI0 B TabiMllax M Ha [uarpammax,




OTPa>KaroIIYHO CBOMCTBA UM XdPAaKTEPUCTHUKU pea/IbHBIX TIPOL€CCOB U
HBHEHHﬁ; yMeHue PacCIio3HABATH H3MeHUMBbIe Be/IMYNHBI B

OKpY’KaroIlleM MUpe
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YMeHue orepyupoBaTh TMOHSATHUSMU: CAydalHbIM OMBIT (C/Ty4YaiiHbINA
9KCTIEDUMEHT), 3J/IeMeHTapHOe COObITHe (3/IeMeHTapHBIM  HCXO[)
CJlydyaliHOTO OIIbITA, C/IydyaliHOe COOBITHE, BEPOSATHOCTh COOBITHS;
yMeHHe HaXO/WTh BEPOSITHOCTH CJIyualHbIX COOBITM B OMbITax C
PABHOBO3MOXXHBIMHM  3/IEMEHTAaPHBIMU COOBITHSIMUA; YMEHHE pelllaTh
3aZlaud MeTO/IOM OpTraHMW30BaHHOTO Tepebopa M C HCIOIb30BaHHEM
MpaBWia YMHOXXEHHUS; YMeHHe OLleHUBaTb BePOSTHOCTU peabHbIX
COOBITUI U SIBJIEHUM, TIOHUMAaTh POJib MPAKTUUECKH [JOCTOBEPHBIX
MaJIOBEpOSITHBIX COOBITUM B OKDY’)KalollleM MHpe U B JKU3HH;
3HAaKOMCTBO C TIOHITMEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX UKCeJT U ero POJIBIO B MAaCCOBBIX ABJIEHUAX
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YMeHue BbIOMpaTh TOAXOASAIIMNA W3YUeHHBIM METOA AJisi pelleHus
3a/lauy, MPUBOJUTH MPUMeEPbl MaTeMaTHUYeCKHWX 3aKOHOMEPHOCTeU B
MpUPO/ie U )KU3HH, pacro3HaBaTh MPOsIB/IeHMEe 3aKOHOB MaTEMaTUKH B
WCKYyCCTBe, OIUChIBAaTL OT/e/bHble BbIJAOL[MECS  pPe3y/bTaThl,
MO/TyYeHHble B XO/le pa3BUTUsI MaTeMaTHMKU KaK HayKd, TPUBOJUTH
NpUMepbl MaTeMaTUUeCKHUX OTKPBITHI U UX aBTOPOB B OTeUeCTBEHHOU

Y BCEMUPHOM UCTOPUU




INEPEYEHD 3JIEMEHTOB COAEPXXAHUSA, ITIPOBEPSAEMbBIX HA OI'D

I10 MATEMATUKE
Kop IIpoBepsieMbIii 3/IeMeHT COiePXKaHUs

1 Uwucsia v BBIYMC/IEHUS

1.1 HarypasnbHble v Liesible ynca. [TpU3Haku 1e/IMMOCTH Lie/bIX Yuce)

- OOBIKHOBEHHBbIE W JeCATHYHBble  Opo0OH,  TIPOLeHThl,  OecKOHeuHbIe
' riepuoiueckuie Apoou

13 PaijyonanbHble  uncna. ApudMeTuyeckue ornepaliid C  palyOHa/JIbHBIMU
' yucIaMu

4 [HelicTBuTeNbHbIe 4YKcia. ApudmeTUueckude orepaluu C JeHdCTBUTebHbBIMU
' yuCcIaMu

s [Tpubnv>KéHHBIE BBIUMC/IEHUS, TIpaBWIa OKDYTJIeHWs, TIPUKUJKA U OLleHKa
' pe3yJibTaTa BbIYMC/I€HUI
2 Anrebpanueckue BbIpaKeHUs

2.1 bykBeHHbIe BbIpa)keHHsI (BbIpaKeHUsI C TepeMeHHbBIMM)

- CreneHb C 1LjenbIM ToKasaTesieM. CTereHb C paljMOHaJbHBIM TOKa3aTeseM.
. CBoliCTBa CTenieHn

2.3 MHorouseHbl

2.4 Anrebpanueckas ApoOb

5c ApudmeTnueckdii ~ KOpeHb  HaTypaJbHOW  cTerneHd.  [leiictBusa ¢
' apu(mMeTHUECKUMU KOPHSIMU HaTypaJ/IbHOM CTereHu
3 YpaBHeHUsI 1 HepaBeHCTBa

- Llesibie ¥ gpoOHO-palioHasbHBIE ypaBHeHHWs. CHUCTeMBl U COBOKYITHOCTHU
. ypaBHEHUH

30 Lenbie u [ApoOHO-paljoHanbHbIe HepaBeHCTBa. CHCTeMbl U COBOKYITHOCTH
. HEpaBeHCTB

3.3 PerieHune TeKCTOBBIX 3a7a4

4 UucoBkle TI0C/1e/10BaTe/IbHOCTH

4.1 [TocnefoBaTeTbHOCTH, CIIOCOOBI 3a/laHKs TIOC/Ie0BaTeTbHOCTEeH

4.2

Apudmernueckass U reoMmerpuueckas nporpeccuu. dPopmysia  CI0XKHBIX




MpOLIEHTOB

5 DYHKLIUU
dynkIiMg, crnocobbl  3amanusa  GyHKimKM. [paduk  dyskipm.  O6sacTh
orpeieJieHUs] U MHO)XKeCTBO 3HaueHUW ¢yHKuuu. Hynu @yHkumu. IlpomexxyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMU. MaKCUMyMbl U
MUHUMYMbl (yHKIUM. Haubosblllee W HauMeHblllee 3HaueHWe (GYHKLIWK Ha
TIPOMEXXYTKe
6 KoopauHats! Ha NpsiMOi ¥ TVIOCKOCTH
6.1 KoopauHatHast npsimast
6.2 JexapToBbl KOOpAUHATEI Ha IJIOCKOCTH
7 I'eometpust
7.1 ['eomeTprueckre GUrypbl U UX CBOWCTBA
7.2 TpeyroysbHUK
7.3 MHOroyronbHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepeHne reoMeTPUYECKUX BeJIMUUH
7.6 BekTopsb! Ha T/I0CKOCTH
8 BeposTHOCTh ¥ cTaTUCTUKA
8.1 OrnucarenpHast CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6uHaTopurka
8.4 MHoxecTBa
8.5 I'padsi




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

MU PPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

MHTEPHET






