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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma y4yeOHOro Kypca «Anrebpa M Havaja MaTeMaTHYECKOTO aHAIU3a»
6azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepalibHOTO
rOCyJapCTBEHHOTO 00pa30oBaTEeIbHOIO CTAaHIAapTa CpenHEero odmero odpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHH, MPEIBABISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHIO, U
TPAaaUIMKA POCCHIICKOTO 00pa3zoBaHMs. Peanmzanusi mporpaMMbl  00ECIICUMBACT OBJIAJICHHE
KJTFOYEBBIMH KOMITETCHIIUSIMHU, COCTABIISIONIMMU OCHOBY JUISI CAMOPA3BUTHUSI U HETPEPHIBHOTO
00pa3oBaHusl, EIOCTHOCTh OOIIEKYIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEILHOTO PAa3BUTHUS
JUYHOCTH 00YYArOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa M Hadana MaTeMaTHYECKOTO aHAIM3a» SBISETCS OJHUM M3 Hambojee
3HAYMMBIX B MPOTPAaMME CTapIIei IMIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH O0ECIICYNBACT
UHCTPYMEHTAJbHYIO 0a3y M HM3y4CHHs BCEX CECTECTBEHHO-HAYYHBIX KYpCOB, a C JApPYyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTPaKTHOE MBIIUICHHE Yy4Yalluxcs Ha YpPOBHE,
HEOOXOIUMOM I OCBOCHHS KYPCOB HH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B
paMKax JAaHHOIO Kypca ydalluecs OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHON HAYKH,
KOTOpast (GOpMYJIHPYET CBOU JOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anreGpbl 1 Hayain MaTeMaTHYecKOro aHaji3a 3aKiIagblBaeT OCHOBY JJIsl YCIIEITHOTO
OBJIAJICHUS 3aKOHAMU (PU3UKHU, XUMUHU, OUOJIOTHH, TOHUMAHHUSI OCHOBHBIX TCHICHIINH YKOHOMUKH
U OOLIECTBEHHON JKU3HU, TIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJb30BAaTh UX B MOBCEAHEBHOM XKu3HU. B Toxe
BpeMsl OBJIaJIeHUE a0CTPaKTHBIMU U JIOTUYECKU CTPOTMMM MaTeMaTHUECKUMH KOHCTPYKLIHSMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEP)KICHMS,
HCIIOJIb30BaTh 0000IlleHne ¥ KOHKpETH3aluio, abCcTparupoBaHWE W aHaJOrHio, (opMHUpYeT
KpC€aTUBHOC U KPUTUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anre6pbl 1 HaydaJl MaTEMaTU4YCCKOI'O
aHaJu3a B CTApILIEH IIKOJIE yYalllMecs MOJyYaroT HOBBIM OIBIT PEIICHUs NMPUKIAIHBIX 3a/ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTHYeCKHX MOJEJeH  pealbHbIX CHTyalluid U
UHTEpHpEeTallid TOJYYEHHBIX pELIeHUH, 3HAKOMATCS C TIpUMEpaMHd  MaTeMaTU4eCKUX
3aKOHOMEPHOCTEH B MpPUPOJe, HAYKE U B HCKYCCTBE, C BBLAAIOIIUMUCS MaTeMaTHUYECKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obnanaeT 3Ha4MTEIBHBIM BOCIIUTATENFHBIM TOTEHLIMAIOM, KOTOPBIH pean3yeTcs Kak
Yyepe3 y4eOHBII MaTepuall, ClIoCOOCTBYIONIMNA (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenupuky ydeOHOW NeATeNTbHOCTH, TPeOyIomeld CcaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
HpOI[OJ'DKI/ITeJ'IBHOI\/’I KOHLCHTPAIMKM BHUMAHUSA 1 OTBETCTBCHHOCTHU 34 HOJ'Iy‘-IGHHBIfI pE3yiabTaT.

B ocHoBe Merommkm OOydeHHWsi anreOpe W HadallaM MaTeMaTHYeCKOTO aHAIN3a JIC)KHT
JeSITeIbHOCTHBIN IPUHLUI 00Y4EHUsI.

CrpykTypa Kypca «Anredpa U Hadajaa MaTeMaTUYecKOro aHaJln3a» BKIIIOYAET CIEAYIOIINe
coJiepKaTelbHO-METOAuYecKue JUHUU: «YUucna u BblUMCIEHUs», «DyHKIUM U TpaduKuy,
«YpaBHEHUS U HepaBeHCTBay», «Hauana MaTeMaTn4yeckoro aHanauszay, «MHOXECTBA U JIOTHKay.
Bce ocHoBHEBIE COACPIKATCIIBHO-MCTOANUYCCKUC JIMHUN H3Y4YalOTCA Ha MPOTSIKCHUW ABYX JIET
oOy4YeHHsI B CTaplieid IIKOJe, €CTECTBEHHO JOMOJHSS IPYT Apyra M IOCTENEHHO HACHIMAsCh



HOBBIMM TEMaMHU U pa3zenamu. JJaHHBIN Kypc SBISETCS MHTETPATUBHBIM, IOCKOJIBKY OOBEAUHSET
B cebe coiep)kaHue HECKOJIbKHUX MaTeMaTHYeCKUX IUCHUIUIMH: anredpa, TPUTOHOMETPHS,
MaTEeMaTUYeCKUI aHaJIU3, TEOpUsl MHOXKECTB U Ap. [Io Mepe Toro kak ydamuecs OBIaJeBalOT BCE
Ooiee IMMPOKUM MATEeMAaTHYECKUM ammapaToM, y HHX IOCIEA0BaTeNbHO (OpMHpYETCS U
COBCPHICHCTBYCTCA YMCHUC CTPOUTH MATEMATUYCCKYIO MOJCIIb peaHBHOﬁ CUTyalluu, IIpUMCHATH
3HaHUs, MOJIyYeHHbIE B Kypce «AureOpa M Hayajla MaTeMAaTUYECKOTO aHalu3ay», Ul peIleHUs
CaMOCTOSITENIbHO C(POPMYJIUPOBAHHONM MaTeMaTHYECKOM 3afaud, a 3aTeM HHTEPIPETHPOBAThH
IIOJIy4YEHHBIN PE3yJIbTaT.

CopneprxaTenpHO-MeTOANYECKast TMHUA «HHCIa 1 BBIYUCICHUA» 3aBepllaeT popMUpOBaHUE
HABBIKOB HCIIOJIb30BaHUA HeﬁCTBHTGHBHBIX YHUCCII, KOTOPOC OBLIO HAYaTO B OCHOBHOM IHIKOJIE. B
cTapumieil mKkoje oco0oe BHUMaHHUE yrenseTcs (OPMHPOBAHUIO IMPOYHBIX BBIYMCIUTEIBHBIX
HAaBBIKOB, BK/IIIOYAIOIIUX B ce0s1 HUCII0JIb30BaHUE Pa3IMYHBIX (I)OpM 3armcu ,D;ef/'ICTBI/ITeJIBHOFO
quciia, YMCHHC palWOHAJIBHO BBIIIOJHATH I[CﬁCTBPI?I C HUMH, ACJIaThb INPUKUAKY, OLUCHUBATH
pesyabrar. OOydaromuecss NOIY4aloT HaBBIKU NPUOIMKEHHBIX BBIUUCICHHUM, BBINOJHEHUS
JeMCTBUI ¢ YMCIaMH, 3allMCaHHBIMM B CTaHIAPTHOM (hopMe, MCIIOJIb30BAaHUS MaTeMaTHYECKUX
KOHCTAHT, OLICHUBAHMsI YUCIIOBBIX BBIPAKCHU.

JIluaus «YpaBHEHHs U HEPABEHCTBA» PEAIMU3YyeTCs Ha MPOTSLDKEHUM BCEro oOydeHUs B
CTaplled WIKOJE, ITOCKOJBbKY B KaXJOM pasJene IporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOMMX 337a4. OOyyaromuecs OBIaIeBalOT Pa3IMYHBIMU METOIaMH PEIICHUS LEbIX,
PaluOHAJIbHBIX, UPppAlMOHAIIBHBIX, ITOKA3aTCIIbHBIX, JIOFapI/I(bMI/I‘-IeCKI/IX U TPUT'OHOMETPUUCCKUX
ypaBHeHHﬁ, HCPABCHCTB U UX CHCTCM. HOJIyLIeHHI)Ie YMCHUA UCIHOJIB3YIOTCA IPHU UCCIICA0OBAHUN
(GyHKUIUH C MOMOIIbIO INPOU3BOIHON, PELICHWH NPUKIAJAHBIX 3a7ad M 337a4 Ha HaXOXJEHUE
HauOOJBIINX U HAUMEHBIINX 3HauUeHUH GyHKUuU. JlaHHas coleprkaTenabHas JIMHUS BKIIOYAeT B
ce0s Takke (OpMUPOBaHME YMEHUHN BBIIOIHATH pacy€Thl 0 GopMysaM, MpeoOpa3oBaHus LENbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUH, a TAK)KE BBIPAKECHUM,
coJepXkalMx cTeneHu M Jorapudmel. bmarogaps m3yueHuro anreOpanyeckoro marepuana
MMPOUCXOOUT z[anLHeﬁmee Pa3BUTHUC AJITOPUTMUYCCKOT'O U a6CTpaKTHOFO MBIIIJICHUS yYalllnuXcCsH,
(GopMUpPYIOTCS HaBBIKM JEIYKTHUBHBIX pPAcCyKJ€HUH, paboThl C CHUMBOJIBHBIMH (opMamy,
MIPEICTABJICHHUS] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIE€ PAaBEHCTB M HEPABEHCTB. AJreOpa
npeaiaract Bq)(i)eKTI/IBHI)IG HHCTPYMCHTBI JJIA PCHICHUA MPAKTUUCCKUX U €CTCCTBCHHO-HAYYHBIX
3a/1a4, HarJIAIHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKA HAYKH.

CopnepxatenbHo-MeToanYecKast JIMHUSA «DyHKIMU U TpauKM» TECHO NeperuieTaeTcs C
JPYTUMU JIMHUSIMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T IIOCIIEI0BATEIbHOCTh U3yUEHUs
marepuaia. M3ydeHue cTeneHHOH, moKa3aTeabHOM, Jorapu(MUIEeCKO U TPUTOHOMETPUIECKUX
GyHKIMHI, UX CBOMCTB U rpadUKOB, UCIOJIB30BaHNE (YHKIMHA AJIs pelIeHHs 3ajad U3 JAPYrux
y'-Ie6HBIX npeaMETOB U peam)Hoﬁ KHU3HH TCCHO CBA3aHO KaK C MAaTEMAaTHYCCKHNM aHAaJIM30M, TaK U
C pellieHueM ypaBHEHUH U HepaBeHCTB. [Ipu aToM Oosbiioe BHUMaHKE yaenseTcs: GOpMUPOBAHUIO
YMEHHMsI BBIpa)KaThb (OpMYJaMH 3aBUCUMOCTU MEX]Y Pa3IMYHbIMHM BEIMYMHAMHU, MCCIIEI0BATh
NOJy4eHHbIe (PYHKIUH, CTPOUTH UX Tpaguku. MaTepual 3TOi coaepKaTelbHOM JIMHIY HalleJIeH
Ha pa3BUTUE YMEHUN U HABBIKOB, II03BOJIAIOLINX BbIPAXKaTh 3aBUCUMOCTH MEXKIY BEIIMYUHAMHU B
pa3nu4yHOi (hopMe: aHANUTHYECKOM, rpaduueckoi u cioBecHO. Ero usydyenue crnocobcTByeT
Pa3sBUTHIO AJITOPUTMUYECKOTO MBIIIICHHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3alLUH,
WCITOJIb30BAaHUIO aHAJIOTHH.



CopnepxatenpHas nuHMa «Hadana mMaTeMaTndeckoro aHaan3a» MO3BOJISET CYIIECTBEHHO
paclIupUTh KPYr KaK MaTeMaTU4YECKUX, TaK U MPUKIAAHBIX 331a4, JOCTYIHbBIX 00yJaromumMes, y
KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh UCCIIEIOBATh M CTPOUTH IpaduKu (DYHKIHHA, OTIPEACIATh UX
HanOOJIbIINE M HAUMEHBIINE 3HAUCHUS, BBIUMCIATE TUIOMAAN (GUTyp U 0OBEMBI Tel, HAXOAUTh
CKOPOCTM U YCKOpPEeHMs npoueccoB. JlaHHas cojaepaTeiibHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHHS MaTeMaTUYECKMX MOJIeJIeH peajbHbIX CHUTyaluH, HaXOXKICHUs
HAWIy4lllero pelleHusl B NPUKIAJHBIX, B TOM YHUCIIE COLMAIbHO-IKOHOMMUYECKHUX, 3a/adax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opMabHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBIIUIEHUS, (POPMUPOBAHUIO YMEHUI pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOyuarommecss y3HAIOT O
BBIJIAIOIMXCS PE3YJIbTaTaX, [OJIYYEHHBIX B X0/1€ Pa3BUTHsI MaTEMaTUKHU KaK HAyKH, U UX aBTOpax.

CopnepxarenpHo-MeTOANYECKAs TMHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TeOpeTUKO-MHOKECTBEHHbIE IIPEICTABICHUS IPOHU3BIBAIOT BECH
KypC IIKOJBbHON MaTeMaTUKM U IpeylaraloT Haubosiee YHUBEPCAIbHBIA A3bIK, 00bEIUHIIOIINI
BCE pa3jieibl MaTeMaTUKU M €€ MPUIOXKEHWH, OHM CBS3bIBAIOT pa3Hble MaTeMaTHYeCKue
JUCLUIUIMHBL B eauHoe 1enoe. I1o3ToMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHHUKY IOHUMATh
TEOPETUKO-MHO)KECTBEHHBIN 53K COBPEMEHHOW MaTeMAaTUKU M HCHOJIb30BAaTh €ro JJis
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hayana MaTeMaTUYECKOro aHAJIW3a» MPUCYTCTBYIOT TaKKE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoOJIeJIe peaslbHbIX CUTYallUi, UCCIIEOBAHMSI 3TUX MOJEJIEH ¢ IIOMOIIBIO amnmapara aareopsl u
MaTeMaTHYECKOr0 aHaJM3a W MHTEPHIPETAlUU IOJIYYEHHBIX pe3yabTaToB. Takue 3aJaHus
BIJIETEHBl B Ka&XIbli M3 Pa3fesioB IPOrpaMMbl, IOCKOJIBKY BECh MaTepuanl Kypca HIMPOKO
WCIIOJIB3YETCSI U1 pEeLICHUs TPUKIAIHBIX 3a1ad. [Ipy peniennn peanbHbIX IPAKTHUYECKHUX 3a1a4
yyaliuecss  pa3BUBAlOT  HAOJNIOAATENIbHOCTh,  YMEHHME  HAaXOJIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCcsi, HMCMOIb30BATh AHAIOTUIO, 00001IaTh M KOHKPETH3MPOBATh IMpOOIIEMY.
JestenbHOCTh MO (POPMHUPOBAHHIO HABBIKOB pELICHUS TNPUKIAJAHBIX 3aJady OpraHu3yercs B
npolecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOrO aHAIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM mutaHe Ha M3y4yeHHE Kypca anreOpbl M Hayal MaTeMaTHYeCKOTO aHalu3a Ha
0a30BOM ypoBHE OTBOAMTCA 3 yaca B Henenro B 11 kiacce, Bcero 3a rog o0yuenus — 102 gaca.



COJAEP)KAHHUE YYEBHOI'O KYPCA
11 KUIIACC

Yuciia ¥ BbIYMCICHHSA

Hatypanbnble u nensle uncna. [Ipu3Haku JenMOCTH LEIbIX YACE.

CreneHsb ¢ paMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm umcna. JlecATH4YHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpeoOpa3oBanue BEIpaKEHUHN, COACPIKAIINX JIOTApU(PMBIL.

[TpeoOpa3zoBaHue BbIpaXKEHUM, COEPIKALIUX CTENIEHU C PALlMOHAIBHBIM IIOKa3aTEIIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS! U1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JMHEHHBIX ypaBHEHUH. PellleHne NpUKIAagHBIX 3aJad C IIOMOILBIO CHCTEMBI
JUHENHBIX YpaBHEHUH.

CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHrEe ypaBHEHUMH, CUCTEM M HEPAaBEHCTB K PELICHUI0 MaTEMaTHMUYECKUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTeN HayKu U peanbHON )KU3HU.

DyHKIUH U TpaPUKH

Oynkuus.  [lepuognyeckne  ¢ynkmumu. [IpomMexyTkn  MOHOTOHHOCTH — (DYHKITHH.
Makcumymbl 1 MUHUMYMbl (QyHKIuM. HamOosbliee n HauMeHbllee 3HaueHUE (DYHKIUM Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

[Toka3zarenbHas u norapudpmMuueckas GyHKIUU, X CBOMNCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Ucnionbs3zoBanue rpadukoB (YHKIMA I MCCIEJOBAaHUS MPOILIECCOB M 3aBHCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Hayana maTremMaTH4ecKoro aHajam3a

HenpepoiBable pyHKIIMU. MeTon MHTEPBAJIOB /1JIsl pELICHHS] HEPABEHCTB.

[TpousBonHas Gpynkiuu. ['eomerpuueckuii v Gpu3NIECKUit CMBICT TPOU3BOTHOM.

[Tpou3BosiHbIE 37eMEHTAapHBIX (QYHKUUH. DOpMynbl HAXO0XKIEHUS MPOU3BOJHONH CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIUH.

[TpuMeHeHre TPOU3BOAHOM K MCCIETOBAHUIO (PYHKIIUI HA MOHOTOHHOCTb M SKCTPEMYMBI.
HaxoxneHre HauboIbI1ero 1 HaMMEHbIIEro 3Ha4eHNs PYHKIUK Ha OTPE3Ke.

[IpumeHeHre NPOU3BOAHON JUIsi HAXOXKJIEHUS HaWIy4llIero peuleHHs B TMPUKIATHBIX
3aja4ax, s OIpeiesIeHHs] CKOPOCTHU Mpolecca, 3aJaHHOr0 GOpMYIION WM TpapUKOM.

[TepBoobOpaznas. Tabauma nepBooOpa3HbIX.

WuTterpan, ero reoMerpuyeckuii M (uznyeckuil cMbIci. BblumcieHue uHTErpaga 1o
dopmyne HeroTona—IJlelioauna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenue yuyeOHOro mpeamera «MaremaTuka» TOHKHO OOECHeUHBATh JOCTHIKCHHE Ha
YpOBHE CpemHero ooOmero o0pa3oBaHUSI CICIYIONIMX JUYHOCTHBIX, METalpPEIMETHBIX H
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB:

JIMHHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHUS IPOTpaMMbl y4dyeOHOro mpeamera «MaremaTukar
XapaKTEepPU3YIOTCA:
I'padxcoanckoe eocnumanue:

e CcPOPMUPOBAHHOCTHIO TPAXKAAHCKOW TO3UIMHM OOY4YaIOUIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCHUICKOTO OOIIECTBA, MPEICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUI, NpOLEeayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEIHCTBOBATH C COLUAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUH C UX (QYHKIMSAMHU ¥ HA3HAYCHUEM.

Ilampuomuueckoe 6ocnumanue:

¢ c(hopMHUPOBAaHHOCTHIO POCCUHCKON IPaKIaHCKOW WACHTUYHOCTH, YBAKECHUS K MIPOILIIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
JOCTHIKEHUH B IPYrUX HayKaX, TEXHOJIOTUSX, cepax IKOHOMUKHU.

Jlyxoeno-npagscmeenno2o 60Cnumanusi:

® OCO3HAaHMEM JIyXOBHBIX LIEHHOCTEH pPOCCHICKOro Hapoaa; cGOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAyKH U I€ATENbHOCTBIO YUEHOTO;

® OCO3HaHUEM JINYHOTO BKJIJa B IOCTPOEHUE YCTOMYUBOTO OYAYIIETO.

Dcmemuyeckoe eocnumanue:

® JCTETUYECKMM  OTHOLIEHHWEM K MHpY, BKIIOYas 3CTETUKY MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, PELICHUH, pacCyKIeHUH;

® BOCIPUUMYHMBOCTBHIO K MATEMaTHYECKUM aClIEKTaM Pa3JIMYHBIX BUIOB HCKYCCTBA.

QDuzuueckoe socnumanue.

¢ c(hopMHUPOBAaHHOCTHIO yMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHWi B MHTEpecax
3I0pOBOTO U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 370POBBIO
(3mo0poBoe mHTaHME, cOaJaHCUPOBAHHBIM PEKUM 3aHATUH M OTAbIXA, peryispHas (usmdeckas
AKTUBHOCTb);

e (U3MUECKOrO0 COBEPIICHCTBOBAHMS, TMPH 3aHATHUSAX CIIOPTUBHO-03/10POBUTEIHHOM
JEATEIBHOCTBIO.

Tpyoosoe 6ocnumanue:

® TOTOBHOCTBIO K TPY/Y, OCO3HAHUEM LIEHHOCTH TPYAOII00HUS;

® HHTEpECOM K pa3iHuHbIM cdepam NpoecCHOHANbHON NeATeIbHOCTH, CBSI3aHHBIM C
MaTeMaTHUKOW U e€ NpPUIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOp Oyayluei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI,

® TOTOBHOCTBHIO U CITOCOOHOCTBIO K MaTeMaTHUYECKOMY OOpa30BaHHMIO M CaMOOOPa30BaHHUIO
Ha IIPOTSKEHUU BCEH JKU3HU;



® TOTOBHOCTBHIO K aKTUBHOMY YYacCTHIO B PEUICHUU MPAKTUUYECKHUX 3aJlay MaTeMaTHYeCKOI
HaIlPaBJIECHHOCTH.

IKon02uueckoe 6ocnumaHue:

e CHOPMUPOBAHHOCTHIO 3KOJOTUYECKOW KYJIBTYpPhHI, MOHUMAHHEM BIUSHUS COLUAIBHO-
SKOHOMHUYECKHMX IIPOLIECCOB HA COCTOSIHUE NPHUPOJHOW M COLMAIBHOW CpeAbl, OCO3HAHUEM
[J100abHOTO XapaKTepa HIKOJIOTUYECKUX MPoOiIeM;

e OpHUCHTAIHMEW Ha MPUMEHEHHE MAaTEeMaTHYECKHX 3HAHWUU JUIS PEHICHHS 33734 B 00JaCTH
OKpY’KaroIllel cpefpl, NJIaHUPOBAHUS MOCTYIKOB U OLEHKH MX BO3MOYKHBIX ITOCJEICTBHM s
OKpPY’KaroIlle cpebl.

Llennocmu nayuno2o nosHanusi:

e CPOPMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOH MPAKTUKH, TOHHMMaHUEM MAaTeMaTUYeCKOM HayKH KakK cgepbl
YeJIOBEUECKOU JeATEIbHOCTH, 3TAIIOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl PA3BUTHS IUBUIIM3ALIUN;

® OBJIAQJCHHEM SI3BIKOM MAaTEMaTUKH M MATEMaTUYECKOW KYJIbTYpPOM KaK CpEIACTBOM
MIO3HAHUS MUPA;

® TOTOBHOCTHIO OCYIIECTBIIATH TMPOCKTHYI0O M  HCCIEIOBATEIBbCKYIO ACSTEIHHOCTD
WHJUBUIYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHSI POrpaMMbl yueOHOTo mpeamMera «MareMaTuka»
XapakTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMl,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
OelicmeusIMu.

1) Vuueepcanvnvie nosnasamensvhvle oeticmsus, obecnewusaom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECcco8 00 yaowuxcsa (0ceoeHue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

baszosvie nocuueckue oeticmaus:

®BBISIBIISITh M XapPaKTEPH30BAaTh CYIICCTBCHHBIC MPU3HAKH MATEeMATHYECKUX OOBEKTOB,
MOHITUM, OTHOIICHUH MEXIy MOHATHAMH; (QOPMYIUPOBATH OINpPEACTCHHUS TMOHSATHUM;
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KIacCU(UKALMKA, OCHOBAaHUA Uil 000OIIeHUs u
CpPaBHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAIIN3a;

® BOCTIIPUHUMATh, (HOPMYJITHPOBATh M TPeoOpa30BHIBATH CYXKICHHS: YTBEPIUTEIbHBIC U
OTpUIaTeNbHbIE, eANHIUYHBIC, YaCTHBIE U OOIIHE; YCIOBHEIC,

® BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTUBOPEUHsS B (aKTax,
JMAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHSAX;, TpeyiaraTh KPUTCPUU JUIS  BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUL;

® J[e)TaTh BBIBOJIBI C HWCITOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJITIOUeHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® [IPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTeNIbCTBA MATEMaTHUECKUX YTBEPKICHUH (TIpsSMbIe U
OT TIPOTHUBHOTO), BBICTpAMBaTh AaPTYMEHTAIMIO, MPUBOJUTH TIPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBATH COOCTBEHHBIC CYXKJICHHSI H BHIBOJIBI;



e BEIOMpaTh cmoco0® pemieHUst y4yeOHOW 3amaud (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
pewieHus, BbIOMpaTh HauOoJee MNOAXOASIMM ¢ YYETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KPUTEPHUEB).

bazosvie uccnedosamenvckue oeticmeusi:

® [ICII0JIb30BATh BOIIPOCHI KaK UCCIIE0BATEICKUN MHCTPYMEHT ITO3HAHUS; GOPMYIUPOBATh
BOINPOCH], (PUKCUPYIOIIME NIPOTUBOpEUHE, NpOOJIEMy, YCTaHABIMBATH HCKOMOE U JAHHOE,
(bopMHpOBATh THIIOTE3Y, APT'YMEHTHUPOBATH CBOO MMO3ULMI0, MHEHHE;

® [IPOBOJIUTh CAMOCTOSITENIBHO  CIUIAHMPOBAHHBIM  SKCHEPUMEHT, HCCIEOBaHUE IIO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SIBJICHHUS, IPOLECCa, BBIBICHUIO
3aBUCUMOCTEH MEX ]y 00BEKTaMH, SIBICHUSMU, IPOLIECCaMU;

® CaMOCTOSATEJIEHO (POPMYITMPOBATH 00OOIIEHNUS U BBIBOABI IO Pe3yiIbTaTaM MPOBEIEHHOTO
HaOJII0I€HUS, UCCIIEI0BAHMs], OLIEHUBATh JIOCTOBEPHOCTh IOJIyYEHHbBIX PE3yJbTaTOB, BHIBOJOB U
000011IEeHMI;

® [[POrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAK)KE BBIIBUTATh MPEIOIOKEHHS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Paboma ¢ ungopmayueti:

® BEISIBJIATH Ae(PUINTHI MHPOPMALINH, JaHHBIX, HEOOXOAMMBIX JJIsi OTBETA HA BOIPOC U IS
pelLeHus 3a]1a4u;

eBEIOMpaTh HMHGOPMAIMIO W3 HCTOYHHKOB pA3IMYHBIX THIIOB, aHAJIM3UPOBATH,
CHCTEMATH3MpPOBATh W HWHTEPIPETUPOBATh HMHOOPMAIMIO pA3IUYHBIX BUAOB U (opMm
IPECTaBICHHUS;

® CTPYKTYpHpOBaTh  HH(OpMAIMIO, TPEACTaBIATH €€ B  pasnuuHbIX  (popmax,
WUTIOCTPUPOBATh TpaduuecKy;

® OIICHHMBATh HAJAEKHOCTh HMHPOPMALUMU 10 CaMOCTOSTENbHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) VHnueepcanvhvle KOMMyHUKamugHble Oelicmsus, 00ecneyusarom coopmuposaHHocns
COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Obwenue:

® BOCIIPUHUMATH M (DOPMYIIMPOBATh CYKICHHUS B COOTBETCTBHUH C YCJIOBHUSMHU H LEISIMHU
OOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IHMCHMEHHBIX
TEKCTaxX, aBaTh IMOSICHEHUS 110 XO/1y PEIICHHUS 3a/1a91, KOMMEHTHPOBATh IOJTYYCHHBINA pE3yIbTaT;

®B X0/ 00CYXKIEHHUS 3a/laBaTh BOIMPOCHI 1O CYIIECTBY OOCYKIaeMOU TEMBI, POOIEMBI,
pemaeMoil 3a/aun, BHICKA3bIBaTh WICH, HAIlEJICHHBIC HAa MOWCK PEUICHHS; COMOCTABISATH CBOU
CYXJICHUS C CY)KACHUSMHU APYrHMX YYaCTHHKOB JUANOTa, OOHAPYKUBATh Pa3IM4Me U CXOJICTBO
NO3UIIUI; B KOPPEKTHOU opme HopMyTupoBaTh pa3HOTIIACHs, CBOM BO3PAKEHHUS;

® [IPEJICTABIISATh PE3YIbTATHl PEUICHUS 3a/1a4M, SKCIIEPHMEHTA, WCCIEIOBAHHS, TPOCKTA;
CaMOCTOSITENIbHO BBIOMPATh (GOpMaT BBICTYIIJICHUS ¢ yUETOM 3a]1a4 IPEe3eHTAlMU U 0COOEHHOCTEN
ayJIUTOPHUH.

Compyonuuecmeo:

® IOHUMATh W HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHONW ¥ WHAWBUIYAIBHOW pabOTHI TpH
pemieHHH y4eOHBIX 3a/a4; NPUHUMATh I[eJIb COBMECTHOH JesTEeIbHOCTH, IUIAHHPOBATH
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpelensTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MPOLIECC U PE3YNIbTAT padOThI; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;



® y4aCTBOBaTh B IPYNMOBBIX (Gopmax paboThl (00CyKIeHHsS, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBbI» ¥ UHBIE); BBINOIHATH CBOIO YaCTh PaOOTHI M KOOPAUHUPOBATH CBOM AEHCTBHSI C IPYTUMU
YJIeHaMM KOMaH/bl; OLICHMBATh KaueCTBO CBOEr0 BKJIaJa B OOLIMHM NPOAYKT IO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvnvie pecynamuenvie oelicmsus, obecneuuaiom opmuposanue cMuiCio8bix
YCMAHOBOK U JICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopaanuzayus:

® COCTaBIIATh IJIaH, aJTOPUTM PELICHUs 3aJadd, BbIOMpaTh cHoco0 peleHus ¢ y4yéTom
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

Camoxonmpons.

® BJIa/IeTh HaBbIKaMM [103HABATEIbHOHN peduieKCuu KaKk OCO3HAHMS COBEPILAEMbIX JeHCTBUI
U MBICIUTEIBHBIX TIPOLIECCOB, WX pE3yJIbTATOB; BIAJETh CIOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3yabTaTa PEUICHUsI MAaTeMaTHUECKOW 3a/1auu;

® [IPEIBUAETh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh NPH PELICHUU 3a]aud, BHOCHUTh
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHUBAaTh COOTBETCTBUE pe3ylbTaTa IL€Id U YCIOBUAM, OOBSICHATH NPUYUHBI
JOCTHKEHUS MITH HEAOCTIDKEHHSI PE3YyIbTaTOB NS TEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OL[CHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoeHue yqeGHoro Kypca «Anre6pa U Ha4dajJla MaTCMAaTUYCCKOTO aHajin3a» Ha YPOBHC
CpeaHCro O6H.ICFO O6pa3OBaHI/I5{ JOJIDKHO obecreunBaTh AOCTHIKCHUC CIICAYIOIUX MPEAMCTHBIX
O6paBOBaTCJ'IBHBIX PE3YyJIbTATOB:

11 KJIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTb MNOHATHAMH: HATypajbHOE, I€JIO€ YHUCIO; HCIOIb30BaTh IPU3HAKU
JEIUMOCTH LIEJIBIX YUCEN, PA3JIOKEHUE YHUCIIA HA IIPOCTHIC MHOKUTEIN Ul PELICHUS 3a1ay.

OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUAMHE: JIoTapu(M YUCIIa, TECATUYHBIC U HATYpaJIbHbIE JIOTapU(MBI.

YpaBHeHUsI M HEpaBEHCTBA

[IpumeHsTh CBOMCTBA CTENMEHHM JJs MpPeoOpa3oBaHUs BBIPAKEHUN; ONEPUPOBATh
MOHATUSMH: ITOKA3aTEIBHOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI IOKA3aTEIbHBIX
YpaBHEHUHN U HEPABEHCTB.

BoimonHaTe mpeoOpa3oBaHUs BbIpAXKEHHM, COAepXallux Jorapudmsl; ONepupoBaTh
HNOHATUSAMM: JIOTapU(MHUUYECKOE YpPaBHEHHE U HEPAaBEHCTBO, pellaThb OCHOBHBIC THUIIBI
JorapupMHUUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxoauts pemenus NpocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPABHEHUM M €€ pEelICHHE; HCIIO0Ib30BaTh
CUCTEMY JIMHEWHBIX YPABHEHUH JJI PEIIEHUS MPAKTUYECKUX 3a1ad.



HaxoauTe pemieHust npoCTeUINX CUCTEM U COBOKYITHOCTEHW pallMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajibHble CHUTYallUd Ha S3bIKe aireOpbl, COCTAaBJIATH BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh IOCTPOECHHBIE MOJEIH C
UCIIOJI30BaHUEM arapaTa anreopsl.

DOyHKIUM U rpadpuku

OnepupoBaTh MOHATUAMH: MNEpHOAMYECKass (QYHKIUSA, MPOMEKYTKH MOHOTOHHOCTHU
(GyHKLUHU, TOYKH SKCTpeMyMa (YHKLIMH, HauOoJblllee U HAaUMEHblIee 3Ha4eHus (yHKLHUU Ha
IIPOMEXKYTKE; UCIOIb30BaTh UX JJIs UCCIIEOBaHUS (PYHKIIMH, 3aJaHHOH rpaduxom.

OnepupoBaTb  NOHATHSAMH:  TpapUKH  [OKAa3aTeIbHOH,  JorapuMuyeckod  u
TPUTOHOMETPHUYECKUX (PYHKIHI; N300pakaTh UX Ha KOOPIAUHATHOM IIOCKOCTH U HMCIOJIB30BAThH
JUIsl pEIIEHUs] YPAaBHEHUIN 1 HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaduKu JUHEWHBIX YpaBHEHUH W
MCII0JIb30BAaTh UX Ul PEILIECHUS CUCTEMBI JINHENHBIX ypaBHEHUI.

Hcnonb3oBate rpaduku GyHKUMN Ui HCCIIEAOBAaHUS IPOLIECCOB M 3aBUCUMOCTEH U3
JPYTruX y4eOHbIX AUCLUILIUH.

Havana maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSAMU: HETIPEPBIBHAS (DYHKIINS; TPOU3BOIHAS (PYHKIMH; HCIIOIH30BAThH
TreOMETPUYECKUH 1 (PU3MYECKHI CMBICI TPOU3BOIHON [T PELICHUS 3a1a4.

HaxoauTe mpou3BOAHBIE AIIEMEHTAPHBIX (YHKIWN, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTh MNPOM3BOJIHYIO [UId HCCIENOBaHUSA (YHKIMH HAa MOHOTOHHOCTh H
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHMS K TOCTPOEHHIO IPa(hUKOB.

Hcnonp30BaTh NPOU3BOAHYIO JUISI HAXOXKACHMS HAWIYyYLIETO PEIICHUs B NPUKIAJHBIX, B
TOM YHCJIE COLIMAIBHO-DKOHOMHYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUAMU: NMEPBOOOpPa3Has W HMHTErpall; MOHMMATh I'€OMETPUUYECKUH U
(buznyecKkuil CMbICT UHTErpaa.

Haxonute nepBooOpa3Hble 3J€MEHTAPHBIX (YHKIIMM; BBIYUCIATH MHTErpai mo (opmysie
Hrerotona—Jleiibuuna.

Pemats mpukianHele 3aaud, B TOM YHCIE COLHAIbHO-DPKOHOMUYECKOTO U (PU3MUECKOro
XapakTepa, CpeACTBAMHA MaTEMaTHYECKOTO aHAJIN3A.



TEMATHYECKOE INTAHUPOBAHHUE
11 KUIIACC

KoanyecTBo 4acoB

Ne dueKkTpoHHbIE (LM (POBbLIE)
HaunmeHoBaHue pa3/ieJioB U TEM NMPOrPaMMbI KoHTpoabHbIE
n/n Bcero oOpa3oBaTejbHbIE PeCyPChI
padoThI
1 CrereHb ¢ pallMOHAIBHBIM MoKa3aresieM. [TokasarenbHast QyHKIHSL. 12 1 https://m.eds00.ru/SSEJGAPNA
[Toka3aTtenbHbIC ypaBHEHUS U HEPABEHCTBA
2 Jlorapudmuueckas pynkuus. Jlorapudhmudeckre ypaBHCHUS B HEPABCHCTBA 12 https://m.edso00.ru/107CT1AVS8
3 TpuronomeTpuueckre GYHKIMHA U UX rpapuku. TpUroHoMeTpHUECKIE 9 1 https://m.edsoo.ru/XRWSYNBTP
HEpPaBEHCTBA
4 TIpousBoanas. [IpuMeHeHHE MPOU3BOIHOM 24 1 https://m.edsoo.ru/DK9VLOTN4
5 | HHrerpan u ero npuMeHEHUs 9 https://m.edsoo.ru/ALMBWA4BH
6 | Cucrembl ypaBHEHUI 12 1 https://m.edsoo.ru/GTO833N3F
7 | HarypanbHbIe U IeTTbIC YUCTa 6 https://m.edsoo.ru/RSRO5SJFR
8 | [ToBropenue, 0000IICHUE, CUCTEMATH3AIMSI 3HAHU T 18 https://m.edsoo.ru/BFUNE9BGN
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102 5



https://m.edsoo.ru/SSEJGAPNA
https://m.edsoo.ru/1O7CT1AV8
https://m.edsoo.ru/XRW8YNBTP
https://m.edsoo.ru/DK9VLOTN4
https://m.edsoo.ru/ALMBWA4BH
https://m.edsoo.ru/GT0833N3F
https://m.edsoo.ru/RSR05SJFR
https://m.edsoo.ru/BFUNE9BGN

INOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KosanuyecTBO 4acoB Jlara
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonTposabHbie
n/m Bcero I1aH dakr o0pa3oBaTe/bHbIE Pecypchl
padoThI
CreneHp ¢ paloOHaIbHBIM II0Ka3aTeaeM 1 02.09 https://m.eds00.ru/3SOCUH3W0
CaoiicTBa cTENEeHH 04.09 https://m.eds00.ru/S5J1R9GQM
3 [TpeoOpa3zoBaHue BhIPAKCHUI, COIEPIKAIINX PALIMOHATBHBIC 1 07.09 https://m.edsoo.ru/R3VEPAH19
CTEeTeHH
4 [TpeoOpa3zoBaHue BhIPAKCHUI, COICPIKAIINX PALIMOHATBHBIC 1 09.09 https://m.eds0o.ru/LOP1F2ZAS
CTEIeHH
n .
5 peobpa3oBaHue BHIPAXKEHUIA, COICPIKAIIMX PALIHOHATBHBIC 1 11.09 https://m.eds00.r/DIY GIBWX7
CTEeTeHH
6  IlokaszarenpHblC YpaBHEHUS U HEPABEHCTBA 1 14.09 https://m.edsoo.ru/Y X6Y735P2
7  Tloka3zarenbHble ypaBHEHUS U HEPABEHCTBA 1 16.09 https://m.edsoo.ru/TSL5ZRHAJ
8  IlokaszarenpHblE YpaBHEHUS U HEPABEHCTBA 1 18.09 https://m.edsoo.ru/M3KPY XT09
9  Iloka3arenpHblE YpaBHEHUS U HEPABEHCTBA 1 21.09 https://m.edsoo.ru/USNVGQXIL
10 Tloka3arenbHbIe YpaBHCHHUS M HEPABCHCTBA 1 23.09 https://m.edsoo.ru/43EARX0OD3
11 Tloka3zarenbHas QpyHKIHMs, €€ CBOICTBA U Tpaduk 1 25.09 https://m.edsoo.ru/TEO869HTH
Kontponbras padota o Teme "CTerneHpb ¢ parmoHaAIbHBIM
12  mokazarenem. [lokazarenpHas ¢pyHkums. [lokasarenpHbIe 1 1 28.09 https://m.edsoo.ru/5BWZVFW9F
YpaBHEHUs U HEpAaBEHCTBA"
13 Jlorapudm yncna 1 30.09 https://m.edso0.ru/S2PYSSME7?
14 JlecaTU4HBIC U HATYypaIbHbBIC JOrapu(MBbI 1 02.10 https://m.edsoo.ru/AJ51DTX9E
15 TIpeoOpa3oBaHue BBIPAXKEHHUN, COACPIKAIIMX JIOTApU(HMBI 1 05.10 https://m.edsoo.ru/IAWFA1Q5Q
16  IIpeoOpa3oBaHue BBIPAXKEHUNA, COACPIKALIMX JIOTApU(HMBI 1 07.10 https://m.edsoo.ru/GBGH44TGC
17  TIpeobOpa3oBaHue BBIPAKCHHIA, COACPIKAIIMX JIOTapH (MBI 1 09.10 https://m.eds00.ru/M8Q8RFDMS



https://m.edsoo.ru/3SOCUH3W0
https://m.edsoo.ru/S5J1R9GQM
https://m.edsoo.ru/R3V5PAH19
https://m.edsoo.ru/1OP1F2ZAS
https://m.edsoo.ru/D9YG96WX7
https://m.edsoo.ru/YX6Y735P2
https://m.edsoo.ru/TSL5ZRHAJ
https://m.edsoo.ru/M3KPYXT09
https://m.edsoo.ru/U5NVGQXIL
https://m.edsoo.ru/43EARX0D3
https://m.edsoo.ru/TEO869HTH
https://m.edsoo.ru/5BWZVFW9F
https://m.edsoo.ru/S2PYSSME7
https://m.edsoo.ru/AJ51DTX9E
https://m.edsoo.ru/IAWFA1Q5Q
https://m.edsoo.ru/GBGH44TGC
https://m.edsoo.ru/M8Q8RFDMS

18 TIlIpeoOpa3oBaHue BBIPAKEHUHN, COACPKAIIUX JIOTAPUPMBI 1 12.10 https://m.edsoo.ru/6CDNOWZBQ
19  JlorapudmuyecKkue ypaBHCHHS U HEPABCHCTBA 1 14.10 https://m.edsoo.ru/HWUB2LHFU
20 | Jlorapudmuyeckue ypaBHCHHUSI © HEPABCHCTBA 1 16.10 https://m.edsoo.ru/2UAGJZC5B
21  JlorapupmMudeckue ypaBHEHHUS U HEPABEHCTBA 1 19.10 https://m.edsoo.ru/VQR1JPIKW
22 | JlorapudmuuecKkue ypaBHEHHUS U HEPABEHCTBA 1 21.10 https://m.edsoo.ru/0OYNMCK9RD
23 | Jlorapudmuueckas QyHKIus, €€ CBOWCTBA U TpaduK 1 23.10 https://m.edsoo.ru/JOOHWINGL
24 | Jlorapudmuyeckas QyHKIHs, €€ CBONCTBA U rpaduk 1 06.11 https://m.edsoo.ru/N7K1UXIZQ
25 | Tpuronomerpuyeckue (yHKIMH, IX CBOWCTBA U TPaPUKU 1 09.11 https://m.edso0.ru/LQZVIYRDG
26 | TpuronomeTpuueckre GYHKIMH, X CBOWCTBA U rpaduKu 1 11.11 https://m.edsoo.ru/UUWKBSL6F
27 | Tpuronomerpuueckre GYHKIHH, HX CBOWCTBA U rpaduKu 1 13.11 https://m.edso0.ru/95VB5ABJ0
28 | TpuronomeTrpuueckre GYHKIMH, MX CBOWCTBA U rpaduKu 1 16.11 https://m.edsoo.ru/SP4IPSHQM
29  Ilpumepsl TPUTOHOMETPHUYECKUX HEPABEHCTB 1 18.11 https://m.eds00.ru/SLSQ4AYYN
30 IIpumepsl TPUTOHOMETPHYECKUX HEPABEHCTB 1 20.11 https://m.edsoo.ru/1J19Z2JZRQ
31 IIpumepsl TPUTOHOMETPHUESCKUX HEPABEHCTB 1 23.11 https://m.edso00.ru/QY8YSBTCF
32  Ilpumepsl TPUTOHOMETPHUYECKHX HEPABEHCTB 1 25.11 https://m.edsoo.ru/LL8LZ0CDP

KonTponbnas padora no teme "Jlorapupmuyeckas QyHKIUS.
gg  lOTaPHpMITICCKIte ypaHeris i 1 27.11 https://m.eds00.ru/X8GZYMSHR

HepaBeHcTBa. TpuroHomMetpuueckue QyHKIHMNA U UX

rpaduku. TpuroHoMeTpuieckre HepaBeHcTBa"
34  HempepsiBHbIe GHYHKIIUN 1 30.11 https://m.edsoo.ru/7ULWADO06B
35 Meroa MHTEPBAJIOB ISl PEIICHUs] HEPAaBEeHCTB 1 02.12 https://m.edsoo.ru/RML4ALS6CD
36 Meroa MHTEPBAIOB ISl PEIICHUST HEPABEHCTB 1 04.12 https://m.edsoo.ru/UV2R8QHUH
37  TlpousBoaHas GyHKIHUU 1 07.12 https://m.edsoo.ru/WW1RR5VGS
38 IlpoumsBoanas ¢pyHKIHUU 1 09.12 https://m.edso0.ru/TXVIGQIO2
39 | T'eomeTrpuyeckuii M PUINICCKUI CMBICIT TTPOU3BOTHOM 1 11.12 https://m.edsoo.ru/JZHKV18M1
40 T'eomerpuyeckuii U GU3NUECKUI CMBICT IPOU3BOTHON 1 14.12 https://m.edso0.ru/3CPCCY4M6
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41  TIpou3BOJHBIC IIEMEHTAPHBIX (QYHKIIHIA 1 16.12 https://m.edsoo.ru/JW5SAJQU3

42  TIpou3BOJHBIE 3JIEMEHTAPHBIX (YHKIHI 1 18.12 https://m.edso0.ru/4G1I0YGVZ

43  TlpousBogHasi CyMMbI, TPOU3BEACHNUS, YACTHOTO (DYHKITHIA 1 21.12 https://m.edsoo.ru/E952RO0JH

44 TlpousBojHasi CyMMbI, TPOU3BEIACHNUS, YACTHOTO (DYHKITHIA 1 23.12 https://m.edsoo.ru/VV7IMX6YMG

45  TIpow3BojHAast CyMMbI, IPOU3BEACHHUS, YACTHOTO (DYHKI[HA 1 25.12 https://m.edsoo.ru/4BJ5FF9Z4

46 Hpumenerne npousBOAHOIL K uccneAoBaNMIO ynKuii Ha 1 28.12 https://m.edso00.ru/SW35GSVPK
MOHOTOHHOCTb U 3KCTPEMYMBI

47 [TpuMeHeHre TPOM3BOIHON K UCCIIETOBAHHUIO (DYHKIIHIA HA 1 30.12 https://m.edso0.ru/BWLILUSNG
MOHOTOHHOCTb M SKCTPEMYMBI
I . .

48 PHMHCHHE IPOHSBOAHOM K HCCACAOBAHNIO pyHILHiL Ha 1 11.01 https://m.edsoo.ru/NE66XE267
MOHOTOHHOCTb M SKCTPEMYMBI
I . .

4g  [IPHMCHCHHE IPOH3BOANOM K HCCICAOBAHMIO pyHKLKIE K 1 13.01 https://m.eds00.ru/SDOD4AJ44
MOHOTOHHOCTb U 3KCTPEMYMBI

50 HaxoxneHre HanOoNbIIero 1 HAaMMEHBIIETO 3HaYeHUS (PYHKINU 1 15.01 https://m.edso0.ru/7272CUKCS
Ha OTpe3Ke

51 Haxosxnenne HanOobIero 1 HAMMEHBIIETO 3HaYeHUsT (DYHKITIN 1 18.01 https://m.edso0.ru/N1IRZOXS50
Ha OTpe3Ke

59 Haxosxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHUsT (PYHKITMN 1 20.01 httos://m.edso0.ru/MAFI1GO68
Ha OTpe3Ke
H

53 axoJK/IeHHE HanOOJIBIIEro 1 HAMMEHBIIETO 3HAYCHUS (PYHKINU 1 2901 https://m.edsoo.ru/ AKTKOA3GX
Ha OTpe3Ke

54 Haxoxaenne HauboIb11ero 1 HaMMEHbIIEro 3Ha4eHust pyHKInUn 1 2501 https://m.edso0.ru/FOOUMSMOW
Ha OTpe3Ke

55 Haxosxnenne HanOobIIIero 1 HAMMEHBIIETO 3HaUeHUs (DYHKITIH 1 9701 httos://m.edso0.ru/BLUM1880F

Ha OTpe3Ke
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HpI/IMeHeHI/Ie HpOI/ISBO,IIHOﬁ AJI HAXOXKACHHUA HAUTYYIICTO

56  pelreHus B MPUKJIAIHBIX 3a7adax, JJIs ONpPEAeICHHs CKOPOCTH 1 29.01 https://m.edsoo.ru/76RUOWSL4
npoIiecca, 3aaHHOro HOPMYIION HITH rpadruKOM
57 KOHTponLHaiI"paGOTa nio teme "[IpousBonnas. [Ipumenenue 1 01.02 https://m.edso0.ru/ILTOP2ZW6
IPOM3BOIHOM
58 IlepBooOpasnas. Tabnuia mepBooOpasHbIX 1 03.02 https://m.edsoo.ru/IMD2K21JP
59 | IlepBooOpaznas. Tabmuia mepBooOpa3HBIX 1 05.02 https://m.edsoo.ru/EKWEW6ZVN
60 « Hurerpain, reOMETpUYECKHN U (PU3HMUCCKUI CMBICI HHTETpajia 1 08.02 https://m.edsoo.ru/GXN2ALIAF
61  Murerpai, reOMETPUYCCKUI U PU3NICCKUIT CMBICI HHTETpaja 1 10.02 https://m.edso00.ru/1D9F617XS
62 | Hurerpain, reOMETpUYECKH U (PU3HMUYCCKUI CMBICI HHTETpajia 1 12.02 https://m.edsoo.ru/R41DMTCOB
63 | Bseruncienue unrerpaia mo ¢popmyie Herorona—JleiOHuia 1 15.02 https://m.edsoo.ru/WOFLPOB9R
64 | Beruucienue unrerpaia mo ¢popmyie Herorona—Jleiiouuma 1 17.02 https://m.edso0.ru/8W8SCCYVO
65 @ Beruncienue unrerpaia mo popmyne Herotona—Jleiionuma 1 19.02 https://m.edsoo.ru/YZN8QLCS5
66 @ Beruncienue uaTerpana mo dpopmyie Herotona—Jleiionuia 1 24.02 https://m.edsoo.ru/PEINSCBKG
67 | Cucrembl TMHEHHBIX ypaBHEHHN 1 26.02 https://m.edso0.ru/2BXZCOHMO
68  Cucrembl TMHCHHBIX YpaBHEHUN 1 01.03 https://m.edsoo.ru/VVMRPNPCKE
69 Pemenne rvIpHKJlaJJHLIX 3a71a4 C TIOMOIIBIO CHCTEMbI JTMHEHHBIX 1 03.03 https://m.eds0o.ru/5LBVEWHAH
ypaBHEHUI
20 Pemenne rU[pI/IKJIaJJHHx 3aj1a4 C TIOMOIIBIO CHCTEMBI JIMHEHHBIX 1 05.03 https://m.edsoo.ru/Y BRDA3AEN
ypaBHEHHIA
CHuCcTeMBI M COBOKYITHOCTH IIEJIBIX, PAIIHOHAIBHBIX,
71 | WppanMoHAIBHBIX, MOKA3aTEIbHBIX, JOTAPH(PMUIECKIX 1 10.03 https://m.edsoo.ru/HKFHNLZW5
YpaBHEHU U HEPABEHCTB
CucTeMbI ¥ COBOKYITHOCTH IIEJIBIX, PAIIHOHAIBHBIX,
72 | wppaloHaIbHBIX, TOKA3aTEIbHBIX, TOTAPUPMHUUECKUX 1 12.03 https://m.edsoo.ru/YLE9C41W?2

YpaBHEHUI U HEPABEHCTB
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CucreMsl 1 COBOKYITHOCTH LCJIBbIX, PAallMOHAJIbHBIX,

73 | WMppalHOHAIIbHBIX, TOKA3aTeIbHBIX, JJOTapH(QMUIECKHX 1 15.03 https://m.edsoo.ru/W9M6V504U
ypaBHEHHUl 1 HEPABEHCTB
CucTeMBl ¥ COBOKYITHOCTH IIEJIBIX, PAIIHOHAIBHBIX,
74 | MppanMoHaIbHBIX, IOKA3aTENIbHBIX, JIOTAPUPMHUICCKUX 1 17.03 https://m.edsoo.ru/GSDPSMHWW
YPABHEHUN U HEPABEHCTB
75 I:E:TZJLBSOBaHHe FPApHKOB (pyHKIUHI JUIs ELICHIA ypaBHCHHT 1 19.03 https://m.eds00.ru/6JINYNDX7V
76 Hcnons3oBanue rpaduKoB GYHKIHA 7SI PELICHUS YpaBHEHUH 1 1 2203 https://m.eds0o.ru/Y EM784B20
CHCTEM
IIpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEILCHUIO
77 | MaTeMaTHYECKHX 3a/1a4 M 33Ja4 U3 Pa3IMuHbIX 00JIacTeil HAYKU U 1 24.03 https://m.edso0.ru/8RGQ8C80M
peabHOM KU3HU
78 KoHntponbHas pa60T'jl o reMe "MHTerpan u ero npuMeHEeHus. 1 96.03 https://m.edsoo.ru/UL RCWSK3K
Cucremsl ypaBHeHUI"
79 | HarypanbHble H IIeNbIe YKCIIa B 33]1a4aX U3 PeabHOMN KU3HU 1 05.04 https://m.edsoo.ru/EXI8L41IG
80 | HarypayibHbIC 1 LIeJIbIC YHCTIa B 33/1a9aX U3 PEATbHOUN KU3HH 1 07.04 https://m.edsoo.ru/V8YAT62FH
81 HarypabHbIe U LIeJbIe YUCIIA B 33/1a4aX U3 PEaTbHOU YKU3HU 1 09.04 https://m.edsoo.ru/VVU1EQOO3ZE
82  Ilpu3HaKW JETMMOCTH LENbIX YUCET 1 12.04 https://m.edso00.ru/9D05UTK50
83  Ilpu3Haku IETMMOCTH IEIBIX YUCEI 1 14.04 https://m.edsoo0.ru/TMXKTQFOM
84  Tlpu3Haku JIETMMOCTH IEIBIX YUCEI 1 16.04 https://m.edso0.ru/1JPOLI3ZD
85 | [loBTOpenwue, 06001IeHUE, CUCTEMATH3AIMS 3HAHUN. Y paBHEHUS 1 19.04 https://m.edsoo0.ru/VC4TMOMZ20
86  IloBTopenwue, 0000IICHNE, CHCTEMATH3AIINS 3HAHUA. Y paBHCHHS 1 21.04 https://m.edsoo.ru/YS5BSWMEC3
87 | IloBTOpeHwue, 0000IIEHUE, CHCTEMATH3aIUs 3HAHUW. Y paBHEHUS 1 23.04 https://m.edsoo.ru/Y9A4RM3BK
88 | I[loBTOpenwue, 06001IeHUE, CUCTEMATH3AIMS 3HAHUN. Y paBHEHUS 1 26.04 https://m.edso0.ru/L88XDG22C
89 | IloBTOpeHwme, 0000IMEHNE, CHCTEMATH3AIUs 3HAHUN. Y paBHEHUS 1 28.04 https://m.edsoo.ru/1ZYOYJL7E
90 TIloBTOpenue, 000OIICHUE, CUCTEMATH3AIIMS 3HAHUHN. Y paBHEHUS 1 30.04 https://m.edsoo.ru/A20UYR3BH
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[ToBTOpeHME, 006001IIeHNE, CUCTEMATH3AIUS 3HAHUH.

91 1 05.05 https://m.edsoo.ru/QWF7KCSIU
HepaBencrtpa
I1 78

gp  HoBToOpenne, obobumenne, CHeTeMaTH3ANNA SHARMIT 1 07.05 https://m.eds00.ru/LD1ZHGSWE
HepasencrBa

93 | Hrorosas KOHTpOJbHas pabora 1 12.05 https://m.eds00.ru/OC78SW60K
I1 78

gq  oBTOperne, obobumenHe, CHCTeMaTH3ANNA SHANHI 1 14.05 https://m.eds00.ru/X8AR14AUP
HepasencrBa

95 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIMS 3HAHUH. 1 17.05 https://m.eds00.ru/D6Z5D67X0
HepasencrBa
I1 000 i.

96 OBToperIe, o0o0mieHue, cucreMaTu3anus 3HaHui. CHUCTEMBI 1 19.05 https://m.edsoo.ru/XDBSVO654
YpaBHEHH
I1 78

97 OBTOpGHfIG, 0000meHune, cuctemaru3anus 3Hanuii. CUCTeMbI 1 91.05 https://m.eds00.ru/S6PIOSBDO
YpaBHCHHIA

98 | IloBTOpeHue, 0000IICHNE, CUCTEMATH3AIUs 3HaHUH. DyHKIIMK 24.05 https://m.edso0.ru/678RGWN7D

99 TloBrOopenue, 0000IICHHUE, CUCTEMATH3AINS 3HAHIH. DyHKITUN 26.05 https://m.edso0.ru/O2WTFDIXN

100 O06o0061enune, cucTeMaTu3alvs 3HaHUN 3a Kypce anreOphl 1 Haval 1 https://m.eds00.ru/CKSK7PI30
MareMmaruuyeckoro ananuza 10-11 kmaccos

101 O060061eHune, cucTeMaTu3alvs 3HaHU| 3a Kypce anreOphl 1 Haval 1 https://m.eds0o.r/CKSK7PI30
MaremaTuueckoro ananusa 10-11 kiaccon

102 O06001eHre, cucTeMaTU3aIlis 3HaHUH 3a Kypce anreOpbl 1 Havam 1 https://m.eds0o.ru/7GHSLC527
MaremaTuyeckoro anaimsa 10-11 kimaccon

OBUHIEE KOJIUMYECTBO YACOB 11O ITPOTPAMME 102
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI' PAMMBI
11 KJIACC

Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHNSI OCHOBHOI 00pa3oBaTe/ILHOM

NpoBepPSIEeMOro
NPorpaMMbl CpeHero o0uero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh NOHATUSAMH: HATYpaJIbHOE, LEI0€ YHUCIIO; UCIOJIb30BaTh NPU3HAKH JEIMMOCTH
LEJIBIX YHCEJI, PA3JI0KEHNUE YUCIIA HA TPOCTIE MHOXKHUTENH JIJISl PELLICHUS 3a/1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHAIBHBIM [10KA3aTEIEM
1.3 OnepupoBaTh MOHATHUSAMHE: JIOTAPU(PM YHCIIA, IECATUIHBIC H HATYPAIbHBIE JIOTaPHU(PMBI
2 YpaBHEHHUs 1 HEpABEHCTBA
[IpuMeHsTh CBOWCTBA CTENEHU IS TPeoOpa30BaHMs BBIPAKCHHUH, ONEPUPOBATH MOHSATHUSIMU:
2.1 MOKa3aTeJIbHOE ypaBHEHHWE M HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIBI TOKA3aTEIbHBIX
YpaBHEHUI U HEPABEHCTB
BremonHsaTe 1mpeoOpazoBaHUsl  BBIPAXEHHH, COAEpXKAIUX JIOTapu(MBbI, ONEPUPOBATH
2.2 MOHITHSIMH: JIOTapu(PMHUYECKOE YypaBHEHHWE ¢ HEPABCHCTBO; pellaTh OCHOBHBIC THIIBI
norapu(pMHUECKUX YPaBHEHUH U HEPABCHCTB
2.3 Haxonuth penieHust npocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB
54 OniepupoBaTh TMOHATUSIMH: CHUCTEMa JIMHEHHBIX YpPaBHEHMM W €€ pEIICHHE; HCIOJIh30BaTh
' CHUCTEMY JINHEWHBIX YPAaBHEHHM JIJIS1 PEIICHUSI MPAKTHUYECKUX 3a71a4
95 Haxonuth pemieHusi MpoCTEMIIMX CUCTEM UM COBOKYIMHOCTEH pAallMOHAIBHBIX YpPaBHEHUU H
' HEPABEHCTB
MonenupoBaTh pealbHbIE CUTYAIlMH Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHHUS, ypaBHEHUS,
2.6 HEpPaBEHCTBA W CHUCTEMBI 110 YCJIOBHMIO 3aJadyH, HCCIEAOBaTh IOCTPOCHHBIE MOJEIU C
MCIIONIb30BaHUEM arrapara anreopsl
3 OyHKIUYT U TpaPUKA
OnepupoBaTh MOHATHSIMU: MEepUoANYecKas (PYHKIUSA, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIWH,
3.1 TOYKHU IKCTpeMyMa (hYHKITH, HAauOOJIbIIee U HAaUMEHbIIIee 3HaAUYeHHs (PYHKIIMU Ha POMEKYTKE;
WCIIOJIb30BaTh UX TSI UCCIeNOBaHuUs YHKITUH, 3aIaHHOM TpauKom
OnepupoBaTh NOHATUSAME: TPAdUKHU MOKA3aTENBHOM, TOrapu(hMUIECKON U TPUTOHOMETPHUECKUX
3.2 byHKIMNA; W300paxaTh WX HAa KOOPAWHATHOM TUIOCKOCTH W HCIOJB30BATh MJISl PEIICHHS
YpaBHEHU U HEPABEHCTB
33 N300paxath Ha KOOPAMHATHOM IJIOCKOCTH rpadvKH JTMHEWHBIX YPaBHEHUN U UCIIOJIB30BATh X
' JUISL PEIIEHUS] CUCTEMBI JIMHEUHBIX YPABHEHUM
3.4 Hcnonp3oBath rpaduku GyHKIUN JUTsI UCCIIEIOBAHMS TIPOIECCOB U 3aBUCUMOCTEHN U3 IPYTUX
' y4eOHBIX JUCIUILINH
4 Hauana maTemaTuyeckoro aHaamza
41 OnepupoBaTh MOHATUSMU: HEMpepbiBHas (DYHKUHUS, TPOU3BOAHAS (PYHKIIMH; HCIOJIb30BATh

TEOMETPUUYECKHUHN M (PU3MUECKHUI CMBICT TIPOU3BOIHON ISl pEIICHUS 3a/1a4




42 Haxomuth IPOM3BOIHBIE DIEMEHTAPHBIX (YHKIHUH, BBIYMCIATH HPOM3BOMHBIE CYMMEI,
IPOM3BENEHHUS, YACTHOTO (PyHKIMHA

43 HMcnonb30BaTh NPOU3BOAHYIO UL MCCIENOBAHUSA (DYHKIMUA HA MOHOTOHHOCTH M DKCTPEMYMBI,
' IPUMEHATHL PE3YIbTAThI UCCIEN0BAHMS K TIOCTPOEHHIO IPadKOB

m Hcnons30BaTh MPOU3BOAHYIO IS HAXOXKACHUS HAUITYYIIETO PENIEHHS B NPUKIAIHBIX, B TOM
' YHCIIE COLMANBHO-)KOHOMUYECKHX, 3a1a4ax

45 OnepupoBaTh MOHATHAMM: IEPBOOOpa3Hast M HMHTETPal; IIOHMMAaTh TI'E€OMETPHYECKHU M
' (HU3HUECKHii CMBICIT HHTErpaja

46 HaxomuTh 1epBOOOpasHbIE JJIEMEHTAPHBIX (DYHKIMMH, BHLYMCIATL HHTErpal 1o (GopMmyle
' HetoTona — Jleitonuia

47 PemiaTh IpUKIAgHBIE 3aJa4M, B TOM YHCIE COLUATBHO-DKOHOMHYECKOTO U (PH3UYECKOIO
' XapakTepa, CPEeACTBAMU MAaTEMATHYECKOTO aHaAIN3a

IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

11 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 | Ywcna v BEIYUCICHHS

1.1 HarypanpHble u nenble yncaa. [Ipu3sHaku JeTuMOCTH LENbIX YUCe

1.2  Cremnens ¢ paunoHaIbHBIM MTOKa3aTeneM. CBOICTBA CTETIEHU

1.3  Jlorapudm uucna. [lecatuunble U HaTypaibHble JOrapupmMbl
2  YpaBHEHHUS U HEPABEHCTBA

2.1 IlpeoOpazoBaHM€e BbIpa)KE€HUI, COJIEpKAIIUX JOraprPpMbI

2.2  TlpeoOpazoBaHuEe BBIpAXXEHUH, CONIEPIKAIINX CTETICHU C PAIIMOHAIBLHBIM ITOKa3aTelIeM

2.3 | Ilpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4  TlokasarenbHbIC yPaBHEHUS U HEPABEHCTBA

2.5 | Jlorapupmuueckrue ypaBHEHHUs] U HEPABEHCTBA

26 CucremMbl JIMHEHWHBIX YypaBHEHHMH. PelieHue NpHUKIAIHBIX 3a7ad C IOMOLIBI0 CHCTEMbI JIMHEHHBIX
"~ ypaBHeHWiA

2.7 | CucTeMbl U COBOKYITHOCTH PaIlIOHAILHBIX YPaBHEHHUI U HEPABECHCTB

)8 [IpumeHeHHe ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTW4YeCKMX 3aJad W 33734y U3
' pa3nuyHbIX 00JacTeil HaAyKH U pPeaNbHOM KU3HU
3  OyHkumu U rpaduku

31 Oynxkius. [epuoanueckue pyHkun. [IpoMexxyTKu MOHOTOHHOCTH (DYHKIIMU. MaKkCUMyMbl U MUHUMYMBI
' ¢ynkuuu. Hanbonpliee u HauMeHblee 3HaueHue QyHKIIMHM HA TIPOMEXKYTKE

3.2  Tpuronomerpuueckue QpyHKIMH, UX CBOWCTBA U TpadUKN

3.3 | IlokazarenpHas u norapudmuueckas GyHKINU, KX CBOMCTBA U TpadUKH

3.4  Hcnonws3zoBaHue rpadukoB pyHKIUI U1 pelieHNs: ypaBHEHUH U IMHEHHBIX CUCTEM

35 Hcnonb3oBanue rpadMkoB GYHKLIUHN I UCCIIEI0BAHUS IPOLIECCOB U 3aBUCUMOCTEN, KOTOPBIE BO3HUKAIOT

MIPU pEIICHUH 3a]a4 U3 IPYTUX y4eOHBIX MPEIMETOB U pealbHOM KU3HU




4 | Hayana MmaTeMaTH4yeCKOro aHaIu3a
4.1 | HemnpepbiBHble GyHKIIMU. METO HHTEPBAJIOB JJISl PELICHHUS] HEPABEHCTB
4.2  TlpousBonHas QpyHKImH. ['eomeTpuyeckuii 1 GU3NIECKUN CMBICT IPOU3BOTHON
43 [IpousBoHbIe 3eMeHTapHBIX QyHKIUH. DOpMYIIbl HAXOKICHHS MPOU3BOAHON CYyMMBbI, IPOU3BEICHUS U
" 4acTHOro QYHKLMIA
44 [TpumeHeHre TPOU3BOIHON K MCCIIEIOBAHUIO (PYHKIMH Ha MOHOTOHHOCTH M AKCTpeMyMbl. Haxoxaenue
' HauOOJIBIIET0 U HAMMEHBILIEr0 3HaYeHHS (PYHKIIMH Ha OTPE3Ke
45 [IpuMeHneHne NPOU3BOIHON JII HAXOXKJCHUS HAWIYYIIEro PEHICHUS B MPHUKIAIHBIX 3aJadax, s
' OTIpeJIeJIEHUs] CKOPOCTH IpoIecca, 3a1aHHOT0 (hOpMYIIOi Hiu rpadukoM
4.6 | IlepBoobOpa3nas. Tabmuia nepBooOpa3HbIX
4.7 WuTerpain, ero reoMeTpudecKkuii U Gu3nIecKuii cMbIci. Beraucnenue uaTerpana no gopmysne HeroTona —
"~ Jleiibuuna
INPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHMSI OCHOBHOMN OBPA30OBATEJIbLHOI
MHNPOI'PAMMBI CPEJHEI'O OBLHIEI'O OBPA3OBAHUSA
Kon .
IIpoBepsiemble TpeGOBaHMS K NMPeAMETHBIM Pe3yJIbTaTaM OCBOEHUSI OCHOBHOI
TPOBEPHEMOTO 00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3soBaHusi
TpeOoBaHusA
Bnagenue meTonamMu J10Ka3aTeiabCTB, aITOPUTMAaMU PEIICHUs 3a]1a4; yMeHHe (HOpMYIHpOBaTh
U ONEpUPOBAThH MOHATUIMMU: OIIpEAEICHIE, AKCHOMa, TeOpeMa, ClIeACTBHE, CBOMCTBO, MPU3HAK,
JIOKa3aTeNIbCTBO, PABHOCUJIBbHBIE (HOPMYIUPOBKU;, MPUMEHSATh HUX; YMEHHUE (OPMYITHPOBATH
oOpaTHOE€ W TIPOTHBOIOJIOKHOE YTBEPXkACHHUE, MPHUBOIUTH MPUMEPHl W KOHTPIPUMEPHI,
HCIIOJIb30BaTh METOJI MAaT€MaTUYeCKOW WMHIYKIUHU; TPOBOJIUTH J0Ka3aTeIbHbIE PACCYKICHUS
1 IpU PpELICHUH 3a7ad, OIEHUBATH JIOTUYECKYIO MPABWIBHOCTh pACCYXICHHUI; yMEHHE
ONEPUPOBATH MOHATUIMHU: MHOXECTBO, TOJIMHOKECTBO, OMEPALIMH HaJ MHOKECTBAMHU; YMEHHE
WCIIOJIH30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapaT Jyisl ONMUCAaHUs PeabHBIX IPOILECCOB U
SBJICHUM M TPH PEIICHUWU 3a7ad, B TOM YHWCJIE U3 JPYTUX YYEeOHBIX MPEIMETOB; YMEHUE
ONepUpOBaTh MOHATUAMU: Ipad, CBSI3HBIN Trpad, AepeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE
3a/1aBaTh M OMKCHIBATH Tpadbl Pa3IMIHBIMU CIIOCOOAMH; MCTIOIB30BaTh Tpadbl MIPH PEIICHUN
3a/1a4
YMeHue onepupoBaTh MOHATHSAMH: HATypaJlbHOE YHWCIO, LEN0€ YHCIO, CTENEHb C LEIbIM
MoKa3aresieM, KOpeHb HaTypaJllbHOM CTENEHH, CTENIEHb C PAllMOHAILHBIM [TOKA3aTeIeM, CTETICHb
C JIEHCTBUTENBHBIM ITOKa3aTeleM, Jorapudm ducia, CHHyC, KOCHHYC ¥ TaHI'€HC ITPOU3BOJIBLHOTO
YHClla, OCTaTOK IO MOJYJIO, palMOHAIbHOE YHCIO, MpPPAIlMOHAJIbHOE YHWCIIO, MHOXXECTBA
HaTypaJbHbIX, LEJNbIX, PAlMOHAIbHBIX, JCUCTBUTENIBHBIX YHCEN; YMEHHUE HCIOIb30BATh
2 MPU3HAKK JIETMMOCTH, HAUMEHBIIMKA OOIIMI [AeIUTeNh W HauMeHbIlee oOIiee KpaTHoe,
anroput™M EBknmaa npu pemieHud 3adad; 3HAKOMCTBO C PA3IMYHBIMU MO3UIUOHHBIMU
CUCTEeMaMH CYUCIICHHUS;, YMEHHE BBINOJHATH BBIYMCICHUE 3HAYEHUH H MpeoOpa3zoBaHUs
BBIDOKEHHH CO CTENeHsAMHU U Jorapudmamu, mpeoOpa3oBaHus IpOOHO-paIMOHATBHBIX
BBIpQXXCHHM; yMEHHE OIEepUPOBaTh MOHITUSIMU: TIIOCIEIOBATENLHOCTD, apuU(pMeTHUYECKas
mporpeccusi, TeoMeTpuyeckas Mporpeccusi, OECKOHEYHO YObIBaloIlas TeoMeTphuecKas




MpOrpeccusi; yMEHHUe 3aaBaTh MMOCIEI0BATEILHOCTH, B TOM YHUCJIE C TOMOIBIO PEKYPPEHTHBIX
dbopMyIT; yMEHHE OTIEPUPOBATH OHATUSMU: KOMIUIEKCHOE YHCII0, CONPSHKEHHBIE KOMILJIEKCHBIC
qrclia, MOJYJTh W apryMEHT KOMIUIEKCHOTO 4YHclia, ¢opMa 3alucCh KOMIUICKCHBIX YHCEN
(reomeTpuueckas, TPUTOHOMETpHYECKas U  anreOpamdeckas); yMeTb  MPOU3BOAUTH
apudmeTnyecKre IEHCTBUS ¢ KOMIJIEKCHBIMH YHCIaMU; IPUBOJUTH MPUMEPHI UCIIOJIb30BAHUS
KOMILJIEKCHBIX YHCEJI; ONIEPUPOBATH MOHATUSIMU: MaTpuLa 2X2 u 3x3, onpeaenuTesb MaTpULbl,
F€OMETPUUYECKHUI CMBICIT ONPEIETUTEIS

YMeHue ONCpupoBaTh MNOHATHAMH: PALNUOHAIBHBIC, HWPPALUOHAIBHBIC, I10KAa3aTCIbHBIC,
CTEIICHHBIE, JTIOTapu(PMHUECKHE, TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, UX CUCTEMBI;
yYMEHHE OIepUpPOBATh HMOHATHUAMH: TOXKAECTBO, TOXKAECTBEHHOE NMpeoOpa3oBaHKe, YpaBHEHHUE,
HEpaBEHCTBO, CHCTEMa YPaBHEHHH M HEPABEHCTB, PABHOCWIBHOCTh YPaBHEHHH, HEPABEHCTB U
CHCTEM; yMEHHE peIIaTh YpPaBHEHHUS, HEPAaBEHCTBA M CHCTEMbI C IIOMOIIBIO PA3IHYHBIX
IPUEMOB; PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C ITApaMETPOM; IIPUMEHATh YPaBHEHHUS,
HCPAaBCHCTBA, UX CHUCTCMbI JIA PCIICHHA MATCMATUYCCKHUX 3adad W 3aJad M3 pa3jJIndHbIX
oOractell HayKu U pealibHOM JKU3HU

YMeHue onepupoBaTh NOHATUAMM: (QYHKIUS, YETHOCTh (DYHKIMH, IEPUOJUYHOCTh (YHKIINH,
OrPaHUYEHHOCTh (YHKLIMH, MOHOTOHHOCTb (DYHKIIMM, SKCTpeMyM (GYHKIMH, HauOojbllee U
HaVMEHbIIee 3HAUYeHUS (YHKIMH Ha TPOMEKYTKE, HENpepbiBHAS (QYHKIHUS, ACHMIITOTHI
rpaduka QyHKIHMH, IepBas ¥ BTOpast MPOU3BOJHAS (PYHKIIUU, TEOMETPUUYECKHA 1 (HPU3NICCKUI
CMBICJI IPOU3BOAHOM, IIEpBOOOpa3Has, ONpeAeNEHHBII HHTETPAl; YMEHHE HAXOAUTh ACUMITTOTHI
rpaduka (QyHKIUH,; YMEHUE BBIUUCIATH MPOU3BOAHBIE CYMMBI, NPOW3BEICHHS, YaCTHOTO U
KOMITO3UIIUN (DYHKIMH, HAXOAWTh YpaBHEHHE KacaTelbHOM K rpaduky (GyHKUIHU; yMEHHUE
HaXOJIUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMH; YMEHHE UCMOJIb30BATh MPOU3BOIHYIO JUIS
uccieoBaHus (PyHKIMM, HaX0AUTh HAUOOJbIINE U HAMMEHbBININE 3HAUYEHUs! (PYHKIUI; CTPOUTH
rpaduKd MHOTOWJIEHOB C MCIOJIb30BAHUEM allllapaTa MaTeMaTHYECKOro aHaJln3a; MPUMEHSThH
HOPOM3BOJHYIO JUIS HAxXOXJIEHHUS HaWIydlero pemieHuss B MPUKIAAHBIX, B TOM 4HCIe
COLMATBHO-9KOHOMHYECKUX U (DM3MYECKHX 3a7adax; HaXOAUTh TUIOMAAN U 00BbEMBI GUTYp C
MIOMOIIIBI0 MHTETPaJa; MPUBOAUTH NMPUMEPHl MaTEMATHIECKOTO MOJIEITMPOBAHUS C TTOMOIIBIO
mudepeHIMATBHBIX ypaBHEHUI

YMeHue onepupoBaThb NOHATUAMH: Tpaduk (QyHKIMM, oOpaTHas (QYHKLIUSA, KOMIIO3ULUSA
byHKIMH, TuHEeHas QyHKUMS, KBaapaTHuHas QyHKIUS, paldoHalbHas (PYHKUMS, CTEHeHHAs
GyHKIMS, TPUTOHOMETpUYECKHe (YHKIMH, OOpaTHbIE TPUTOHOMETpPHUYECKHE (DYHKIINH,
nokasareibHass W Jorapupmuyeckas (QYHKIUH; YMEHHE CTPOUTh TpaduKH H3YYEHHBIX
GyHKIMHI, BBIMOIHATH IMpeoOpa3oBaHus rpadukoB (YHKIUH, HCHOJB30BaTh TpapuKu s
M3YYEHHUS MPOIIECCOB U 3aBUCUMOCTEH, MTPH PELICHUH 3ajad U3 APYTUX y4EOHBIX MPEIMETOB U
3aJa4 M3 peaJbHOM JKM3HHU; BBIpaXKaTh (OpMyJIaMH 3aBUCUMOCTH MEXIY BEIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA M rpaduku (PyHKIMH JUIs pelieHusl ypaBHEHU, HEPaBEHCTB U 33714 C
napameTpamu; M300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH,
HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33JJaul PA3HBIX TUIIOB (B TOM YMCJE HA MPOLEHTHI, J0JIM U YacTH,
Ha JIBIO)KEHUE, paboTy, CTOMMOCTh TOBAPOB M YCIYT, HAJIOTH, 3a/1a4d M3 00JaCTH YNpPaBICHUS
JUYHBIMU U CEMEUHBIMU (PMHAHCAMU); COCTABIISATH BBIPAKCHUS, YPAaBHEHHS, HEPABEHCTBA U UX
CUCTEMBI II0 YCJIOBMIO 3aJa4yM, HCCIENOBATh IIOJIy4CHHOE pELICHHE U OLEHUBATH




MPaBAONOIOOHOCTh PE3YJIbTATOB, YMEHHE MOJEIUPOBATH PEAbHBIE CUTYalldd Ha S3BIKE
MaTE€MaTHKH; COCTaBIIATh BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA M UX CHCTEMbI MO YCIOBHUIO
3a/la4, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIM C HCIOJb30BaHUEM amnmapara aiareopsl,
MHTEPIPETUPOBATH MMOTYYECHHBIN pe3ybTar

YMeHue onepupoBaTh MOHSATHSAMHU: cpenHee apuMETHYecKoe, MeanaHa, HauOoJblliee U
HaMMEHbIIIee 3HAYCHMS, pa3Max, JHUCIEPCUs, CTAHJAPTHOE OTKJIOHEHHWE YHCIOBOro Habopa;
yYMEHUE H3BJIEKaTh, MHTEPIPETHPOBATh WH(OPMALIMIO, MPEJCTABICHHYI0 B Talnuuax, Ha
auarpamMmax, Tpadukax, OTPaKAIOIIYI0 CBOWCTBAa pEaJIbHBIX IPOLECCOB M  SIBICHUM;
MPEJICTaBISATh UHPOPMALIMIO C MTOMOIIBI0 TAOIUI U TUAarpaMM; UCCIIEI0BaTh CTaTUCTHYECKHE
JaHHbIe, B TOM 4YHCIIE C NPUMEHEHHEM TpadUUyecKMX METOAOB M DJIEKTPOHHBIX CPEJCTB;
rpaduyuecKkyd MCCIeOBaTh COBMECTHBIE HAOMIOJCHHS C TOMOIIBIO JUArpaMM pacCEHBaHUS U
JMHENHOMN perpeccuun

YMeHue onepupoBaTh MOHATHUSMH: CIyYalHBIA OMBIT W CIy4ailHOE COOBITHE, BEPOSITHOCTDH
CJIy4yalfHOro COOBITHS; YMEHHE BBIYMCIATH BEPOSTHOCTh C MCIOJb30BaHUEM TIpaduuecKux
METO/I0B; NPUMEHATh (POPMYJIBI CIOKEHHUS U YMHOKEHHUsS BEpOSTHOCTEH, (pOopMyily MOJIHOM
BEpOSATHOCTH, (opmyny bepHymnn, xomOuHaTtopHble (akTbl W (QOPMYJIBI; OLIEHUBATH
BEPOSITHOCTH PEATbHBIX COOBITUH; YMEHHE ONEpPHpPOBATh MOHATUSAMHM: ClydailHas BEIMYMHA,
pacIpeneNeHue BEPOSTHOCTEH, MAaTeMaTH4eCKOe OXHMAAHME, IUCIEPCUs M CTaHAapTHOE
OTKJIOHEHUE CIYyYaliHOW BEIMYUHBI, (DYHKIUU paACIpENeICHUsI U IUIOTHOCTH PAaBHOMEPHOTO,
II0OKa3aTEeJIbHOTO ¥ HOPMAJIbHOTO PACIIPEACICHUI; YMEHUE UCII0JIb30BaTh CBOMCTBA N3yYEHHBIX
pacnpeneneHuit Juisl pelieHus 3a1a4; 3HaKOMCTBO C IIOHATUSMU: 3aKOH OOJIBILINX YHUCEN, METO/IbI
BBIOOPOYHBIX MCCIEJOBaHUM; YMEHHME NPUBOAUTH NPUMEPHI NMPOSBICHUS 3aKOHA OOJBIIMX
YHCell B IPUPOIHBIX U OOIIECTBEHHBIX SABJICHUSX; YMEHHE ONIEPUPOBATH MOHATHAMM: COUETaHHUE,
NEePeCTaHOBKA, YUCIIO COYETAaHHM, YMCIIO epecTaHOBOK; OMHOM HbI0TOHA; yMEeHHE TPUMEHSTh
KOMOMHATOpHbIE (aKThl U PACCY)KACHMs A pELIeHHMs 3a7ay; OLICHUBATh BEPOSTHOCTH
peasbHBIX COOBITHUI; COCTaBIATh BEPOSTHOCTHYIO MOJEIb M MHTEPIPETHPOBATH MOITYYEHHBIN
pe3ynbTar

YMeHue onepupoBarh MOHATHAMH: TOUYKA, IIpsiMasi, INIOCKOCTb, MPOCTPAHCTBO, OTPE30K, TyY,
BEJIMYMHA YIJIA, IJIOCKUI YToJ, ABYIPaHHBIM yroJl, TPEXTPaHHBIA Yroj, CKpEIIMBAIOIIAECS
IpsIMblE, TApaUIEIbHOCTh U MEPHEHIUKYIAPHOCTh MNPSMBIX U IUIOCKOCTEM, YOl MEXIY
IOPSIMBIMHU, YTOJ MEXKAY HPSIMON M IUIOCKOCTBIO, YTOJl MEXIY IJIOCKOCTSMHU, PACCTOSHHUE OT
TOYKH JI0 TUIOCKOCTH, PaCCTOSTHUE MEXKTY IPSIMBIMU, PACCTOSIHUE MEXKY MIIOCKOCTSIMH; YMEHHE
UCIIOJIb30BaTh MPHU PEHICHUH 3aJad M3ydeHHble (akThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpA; CTPOUTh MaTeMaTHUYECKHE MOJETH C
MOMOUIbI0 T€OMETPUYECKHUX MOHATHI M BEJTUYMH, pEIIaTh CBSI3aHHbIE C HUMHU MPAKTHYECKHE
3a1a4u
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YMeHue omnepupoBaTh MOHATHSIMH: IUIOMIAAL GUTYPBI, O00BEM (GUIYpBl, MHOTOTPaHHUK,
MPAaBWIbHBI MHOTOTPaHHHMK, CEYEHHE MHOIOIpaHHUKa, KyO, MNapajuleNienumnes, IpusMa,
nupamMujia, Urypa u HOBEpXHOCTh BpallleHus!, HUIUHAP, KOHYC, map, chepa, miomaab chepsl,
IUIOINAAb IOBEPXHOCTHU MUPAMUbI, IPU3MBI, KOHYCa, LWIMHAPA, 00BEM Ky0a, IPSIMOYT0JIbHOIO
napajuieienunea, NupaMuasl, IpU3Mbl, IWINHIPA, KOHYCa, 1apa, pa3BEpTKa IIOBEPXHOCTH,
Ce4YeHMs KOHYCa U LIWJIMH]PA, apaJlJIeIbHBIE OCHU WJIM OCHOBAHUIO, CEUCHHE 111apa, IIJIOCKOCTD,
Kacaromasicss cdepbl, LUIMHAPA, KOHYCA; YMEHHE CTPOUTh CEYEHHWE MHOTOTPAHHUKA,




n300pakaTh MHOTOTPAaHHUKH, (PUTYPHI U MIOBEPXHOCTH BPAIICHUS, UX CEYCHHUS, B TOM YHCIIE C
MOMOIIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE INPHUMEHSATh CBOMCTBA T'€OMETPHUYECKUX (HUTYD,
CaMOCTOSITENIHO (DOPMYITUPOBATh ONPEACICHHUS W3Y4aeMbIX (HUTYp, BBLABHIaTh THIOTE3BI O
CBOWCTBAaX M MpPU3HAKaX reoMeTpruuecKux (Guryp, 000CHOBBIBATh MM OIPOBEPIaTh MX; yMEHHUE
IPOBOJIUTH KiaccU(UKAUO (GUIyp MO PA3IMYHBIM IPU3HAKAM, BBINOIHATH HEOOXOIUMBbIE
JOTIOJHUTEIbHBIE IIOCTPOCHUS

YMeHHe OoIepupoBaTh IOHATUSAMM: ABUKCHUE B IIPOCTPAHCTBE, MApAJUICIIbHBIA IIEPEHOC,
CUMMETpPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE, TOBOPOT, peoOpa3oBaHue moo0usi, moJo0HbIe
(Gurypsl; yMeHue pacro3HaBaTh PaBHblE W IOJOOHBIE (QUIYpBl, B TOM YHCIE B HPUPOJE,
HCKYCCTBE, APXUTEKTYpPE; UCIOJIb30BaTh I'€OMETPUYECKUE OTHOIUCHHUS IIPU PELICHUM 3a1ad;
1 HaXOJIUTh T€OMETPUYECKHE BEIUYMHBI (JUIMHA, YTOJI, IUIONa/1b, 00BEM) P PEIICHUH 3a/1a4 U3
Jpyrux y4eOHBIX MPEIMETOB W W3 PEalbHOH KM3HM; YMEHHE BBIYMCISATH I'€OMETpPUUYECKHUE
BEJIMYMHBI (IJIMHA, YToJl, IUlouaab, 00bEM, IUIONIAlb OBEPXHOCTH), UCIOJbB3YS M3yUEHHbBIE
dopMysibl U METOJbl, B TOM YHWCIE: IUIOLIa/lb MOBEPXHOCTH IHPAMHJIbI, MPU3MBbI, KOHYCA,
IHMHIPA, TUIoManb chepbl; 00bEM KyOa, MPSMOYrOIBHOTO Mapauleienunea, MUPaMHIb,
NPU3MBI, HWIMHIPA, KOHYCA, IIapa; YMEHUE HaXOAUTh OTHOIIEHHE 00BEMOB MOIOOHBIX (HUTYD
YMeHue onepupoBaTrh NOHATUAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPAMHAT, BEKTOP, KOOPAUHATHI
TOYKH, KOOPJIMHATHI BEKTOPA, CYMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO0, PA3JI0KECHUE
12 BEKTOpa 1O 0a3ucy, CKaIspHOE IPOU3BEIACHHE, BEKTOPHOE IPOM3BEICHUE, Yrojl MEXAY
BEKTOPAMH; YMEHHE MCIOJIb30BaTh BEKTOPHBI M KOOPAMHATHBIK METOJ Uil pEIICHUS
reOMEeTPUUECKUX 3aj1ay U 3a7a4 APYrux y4eOHbIX IPEeIMETOB

YMenue BLI6I/IpaTB HO,Z[XOI[SIH_[I/II\/’I METOA IJid PpCHICHUA 3adavdu; INOHHMAHUC 3HAYUMOCTU
MAaTCMAaTUKNU B HU3Y4YCHHU IMPUPOIHBIX M O6HIGCTB€HHI)IX MponeccoB " ﬂBHCHHﬁ; YMCHHC
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PaCIIO3HaBaTh MPOABJICHUC 3aKOHOB MATCMATHKU B MCKYCCTBC, YMCHHUC NPUBOAUTE IMPUMCPEBL

MaTEMaTUYECKNX OTKPBITHM POCCUICKON M MUPOBOW MAaT€MAaTHYECKOW HAyKH

IHHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 11O
MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1  Ywucna u BeIYMCICHUS
1.1 HarypanbHble u uenble uncina. [I[pu3Haku JeTMMOCTH LIEbIX YUCe
12 Parmonanbhblie yncina. OObBIKHOBEHHBIE M JECSITUYHBIE IPOOU, MPOLIEHTHI, OECKOHEUHbIE MEPUOINYECKHE
apobu
13 Apudmerrueckuil KOpeHb HaTYpaJibHOU cTeneHu. JledcTBus ¢ apupMeTHUeCKUMH KOPHSMU HaTypaJlbHON
" cremneHn
14 Crenensb c nensiM nokazateneMm. CTeneHb ¢ palMoHAbHBIM MTOKa3aTeneM. CBONWCTBA CTEIICHH
15 CuHyC, KOCHHYC M TaHI'€HC YHUCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIOBOTO
apryMmeHra
1.6 Jlorapudm uucna. Jlecarudnbpie 1 HaTypaJIbHBIC JTOTAPU(MBI
17 JlelicTBUTENbHBIE YnCIa. Apu(METHUECKUE ONEpalui C JIEHCTBUTENbHBIMU 4HciaaMu. [IpuOmmkéHnble

BBIYMCIICHMS], IPABUJIA OKPYTJICHUS, IPUKUKA U OLICHKA PE3yJIbTaTa BIUYNCICHUN




1.8

[IpeoOpazoBaHue BhIpaKEHUI

1.9 KommuekcHble uncna
2  YpaBHEHHUS M HEPABEHCTBA
2.1 | llenple u ApoOHO-pAIMOHATBHBIC YPABHEHUS
2.2 VppaumoHaibHbIC YpPaBHEHHS
2.3 TpuronoMmerpuyeckue ypaBHEHUS
2.4  TlokasarenbHbIe U JIorapu(MUYECKHE yPaBHEHUS
2.5 | llenbie u 1poOHO-paIMOHAIBHBIC HEPABEHCTBA
2.6 VppauuoHanbHbIE HEPABEHCTBA
2.7 TlokasarenbHbIe U JIoTapu(MUIECKHE HEPAaBEHCTBA
2.8 TpuroHomeTrpuueckue HEpaBEHCTBA
2.9 CucteMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuna cucTeMbl JUHEWHBIX ypaBHEeHUH. OnpeaennTeIh MaTPULI
3 | OyHKIMH U rpaduKu
31 @Oynkius, cnocoOsl 3amanus pynknun. ['paduk ¢ynkuumu. B3ammuo oOparubeie QyHKuuu. UYETHBIE U
" ueuéruble GpyHkimu. [lepuoanueckue GyHKIMN
OOnacte ompeaeneHus M MHOXECTBO 3HaueHMd QyHkuuu. Hymu Qynxoun. IIpomexyTku
3.2  3HaKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MHUHUMYMBI (DYHKIIHH.
Haubonbiiee u HanMeHblee 3HaueHEe (QYHKIIUU Ha IPOMEKYTKE
33 CrenenHas (yHKINS C HATYpalbHBIM U LIENbIM NoKa3aTeneM. E€ cBolicTBa u rpaduk. CBoiicTBa U rpaguk
"~ KOpHS N-0ii cTeneHn
3.4 TpuroHnomerpuueckue QpyHKIHH, UX CBOWCTBA U rpaduKu
3.5 TIlokazarenbHas u Jorapupmuueckas QyHKIUHU, UX CBOMCTBA U rpaduKu
3.6  Toukwm pa3pbiBa. AcuMITOTH rpadukoB QyHKIMI. CBOMCTBA (DYHKIIHIA, HETIPEPHIBHBIX HAa OTPE3KE
3.7  TlocrnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHU MOCIIEA0BATEIbHOCTEH
3.8  Apudmernyeckas u reomerpudeckas nporpeccun. @opmMyia cI0KHBIX MTPOIEHTOB
4 Hauana MaTeMaTHYECKOr0 aHAJIN3a
4.1 TlpousBonHas pyHkiuu. [Ipor3BoIHBIE JIEMEHTAPHBIX (PYHKIUI
49 [IpumeneHne nMpou3BOAHON K UcClIeJOBaHMIO (QYHKIMH HA MOHOTOHHOCTb M d3KCTpeMyMbl. HaxoxaeHnue
" HauOOJIBIIEro M HAMMEHBIIIETO 3HAYEHUS (DYHKIIMH Ha OTPE3KE
4.3 TlepBoobOpaznas. UnTerpan
5 | MHoecTBa  JIOTHKa
5.1 MBHO)ecCTBO, ONepauy HaJ MHOKecTBaMu. J(uarpammel Diinepa — Benna
5.2 Jloruka
6 | BepoATHOCTH M CTATUCTHKA
6.1 OmnucaTenpHas CTaTUCTUKA
6.2 BeposTHOCTB




6.3

Komb6unaropuka

['eomeTrpus

7.1
7.2

@urypsl Ha IJIOCKOCTH

HpﬂMBIe H IJIOCKOCTH B ITPOCTPAHCTBE

7.3
7.4

MHororpanHuku

Tenau IOBEPXHOCTHU BpaAILICHUSA

7.5

Koopaunats! 1 BEKTOPBI

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JI1S1 YYHEHUKA
MaremaTnka. Anrebpa n Hadana ananu3za: 11-if knacc: yueOnuk, 11 kimace/ A.I'. Mep3isk,
B.b. Ilononckwii,

M.C.Axup; nox pen.B.E.Ilogonbckoro — Benta-I'pad

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA
Martemaruka. AnreOpa u Havyana ananuza: 11-it kinacce: yueOnuk, 11 kmace/ A.I'. Mep3msk,
B.b. Ilonounckwi,
M.C.Axup; nox pen.B.E.Ilogonsckoro — Benta-I'pad

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

bubmuoreka [{OK https://m.edsoo.ru/

https://uchitelya.com/matematika/

https://urok.1sept.ru/

https://resh.edu.ru/

https://4ege.ru/gia-matematika/




