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HOACHUTEJIbHAS 3AIIMCKA

Pabouast mporpamma ydeOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO aHAIIN3a»
0azoBoro ypoBHs sl oOywaromuxcsi 10 kmacca paspaborana Ha ocHOBe DenepaabHOTO
roCyIapCTBEHHOT'O0 00pa30BaTeNbHOrO CTaHIApTa CpPeAHEro o0Iero obpa3oBaHUs, ¢ Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPeOOBaHMN, MPEIBIBIAEMBIX K MaTeMaTHYeCKOMY OOpa3OBaHUIO, U
TpaauIMil POCCHIICKOTO 0Opa3oBaHus. Peamusarusi mporpaMMbl oOecrieurBacT OBJIAJICHUC
KIIFOUEBBIMH KOMIIETCHIIUSAMHU, COCTABISIOIMIMMUA OCHOBY JIJIsl CAMOPA3BUTHS M HEMPEPBIBHOTO
00pa3oBaHUs, MEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TI03HABATEILHOTO DPa3BUTHUS
JUYHOCTH 00YYarOIIHUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauyajia MaTeMaTHM4YECKOIO aHaju3a» sBIAETCS OJHUM M3 Hauboiee
3HaYMMBIX B MPOTpaMMe CTapIleill IMIKOJbI, MOCKOJBbKY, C OJHOW CTOPOHBI, OH OOECIeYUBaCT
MHCTPYMEHTAJIbHYIO 0a3y A M3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KYypCOB, a C Jpyrou
CTOPOHBI, (OpMHUpPYET JOrMyecKoe U aOCTPAKTHOE MBIIJICHUE YYalUXCsS Ha YPOBHE,
HEO0OXOJIMMOM JJIsl OCBOEHUSI KypCOB MH(POPMATHKH, 0OIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B pamkax gaHHOro Kypca ydaiuecs OBJIaZieBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOoTOpas (hopMyIHpyeT CBOU JTOCTHKEHUS B MaTeMaTHIeCKOil hopme.

Kypc anreOpsl u Hauan MaTeMaTHYECKOTO aHAIM3a 3aKJIA/IbIBAET OCHOBY JUIsl YCIICIITHOTO
OBJIJICHUS 3aKOHAaMU (GU3UKH, XUMUHM, OWOJIOTMH, TIOHMMAHUS OCHOBHBIX TEHICHIMM
HSKOHOMHKH M OOIIECTBEHHOMN >KM3HH, IMO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX
Y KOMITBPIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIONB30BaTh X B MMOBCETHEBHON XKH3HH. B Toke
BpeMs OBJIaJIeHUE a0CTPaKTHBIMH U JIOTUYECKHU CTPOIMMM MaT€MaTHUYECKUMH KOHCTPYKLHUSMHU
pa3BUBAaeT yMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH YTBEPIKICHHUS,
HCIIOJIb30BaTh 0000IeHNe W KOHKPETH3aluio, abcTparupoBaHHE M aHAJOTUIO, (OpMHUpYET
KpEaTHBHOE M KPUTHUECKOE MBIIUIEHHE. B Xone u3ydyeHus anreOpbl 1 HayaJl MaTeMaTHYECKOTro
aHamM3a B CTapIIeil MIKOJE ydaluecs IMOJY4aroT HOBBIM ONBIT pEIICHUS MPHUKIATHBIX 331ad,
CaMOCTOSITEJIBHOTO ~ TIOCTPOCHUS ~MaTeMaTHMYeCKHMX MOJAENeH pealbHbIX CUTyalud U
UHTEpHpETallud TOJYYEHHBIX pEIIeHHH, 3HAKOMATCA C MpUMEpPaMHU MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B TpPUPOZAE, HayKe M B HMCKYCCTBE, C BBIJAIOIIMMHUCS MaTeMaTHYECKUMH
OTKPBITUSIMH U MX aBTOPaMHU.

Kypc obnamaer 3HAUMTENBbHBIM BOCHHUTATENILHBIM IMOTEHIIMAIOM, KOTOPBIH peaan3yercs
KaK 4epe3 y4eOHbBI MaTepHua, CIoCOOCTBYIOMUK (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS,
TaK M 4epe3 cHenuduky ydyeOHOH JesATeNbHOCTH, TpeOyromel CcaMOCTOSATEeNbHOCTH,
aKKypaTHOCTH, TPOAODKUTENPHON KOHIGHTPAlMM BHUMAaHHUA M OTBETCTBEHHOCTH 32
MOJy4YECHHBIN pe3yJbTart.

B ocHoBe Meromuku oOyueHus anrebpe M HayajlaM MaTEeMaTHYEeCKOrO aHaIn3a JIEKUT
JeSITeTbHOCTHBIN MPUHIUT 00y4eHUsI.

CrpykTypa Kypca «AnreOpa 1 Hadyajga MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYAET CJELyIOIue
coJiepKaTeIbHO-METOIUUeCKne JHUHUU: «YUucina W BbIUUCIEHUs», «DYHKIMH U TpapuKmy,
«YpaBHEHUS U HepaBeHCTBa», «Hauama MaTemaTndyeckoro aHanm3ay, «MHOXKECTBA M JIOTHKAY.
Bce ocHOBHBIE cOzepKaTeNbHO-METOUUECKUE JIMHUM H3Y4aroTCsl Ha MPOTSDKEHUHU JBYX JIET
o0y4yeHHs B CTapuIei MIKOJe, eCTECTBEHHO JONOJHSS APYr Apyra M MOCTENEHHO HACHIAsCh
HOBBIMH TeMaMH U pasfenamu. JlaHHBIH Kypc SBISIETCS WHTETPATHBHBIM, TIOCKOJIBKY
o0benuHseT B celde cofepkKaHWe HECKOJIbKMX MaTeMaTH4YeCKUX JUCLUIUIMH: anredpa,



TPUTOHOMETPUSI, MATEMATUYECKHUI aHaJIN3, TEOpUs MHOXKECTB U Ap. [lo Mepe Toro kak yyamnuecs
OBJIa/IeBalOT BcE Oosee MIMPOKHMM MAaTEMAaTHUYECKUM ammapaTtoM, y HHUX MOCJIEA0BATEIbHO
(dbopMupyeTcss M COBEpPUICHCTBYETCSI YMEHHE CTPOUTh MAaTEMAaTHYECKyI0 MOJENb peaibHON
CUTyalluu, IPUMEHATh 3HAHUS, MOJIyYCHHBIE B Kypce «Anrebpa M Hadajga MaTEeMaTHYECKOTO
aHaM3a», IS PEIICHUS CaMOCTOSITEIFHO C(hOpMYITHpOBAaHHOW MaTEeMaTHYECKOW 3amadd, a
3aT€M UHTEPIPETUPOBATH NOJYYECHHBIN PE3YNbTAT.

ConepxarenbHo-MeTOoIMUecKass  JuHUS  «Yucina W BBIUMCIEGHHS»  3aBepIIacT
(hopMupOBaHNE HABBHIKOB HCIIOJIB30BaHUS JEUCTBUTEIBHBIX YHCEN, KOTOpOe OBUIO HayaToO B
OCHOBHO# mmiKkone. B crapuieil mkone ocoboe BHUMaHue ynaemnsieTcss (OpMUPOBAHUIO MPOYHBIX
BBIYHCIUTENFHBIX HABBIKOB, BKIIOYAIOIIUX B CeOSl MCIOIB30BAaHUE PA3IHUYHBIX (HOpPM 3amucu
JNEUCTBUTENIBHOTO 4YHUCJa, YMEHHE pALMOHAIBHO BBINOJIHATH JIEUCTBUS C HHMH, JI€JaTh
MPUKUAKY, OIEHUBaTh pe3ynpTaT. OOydamomuecs TMOMY4al0T HABBIKM MPUOTIKEHHBIX
BBIUMCIICHHM, BBITIOJHCHHS JCWCTBUW C 4YHCIAMH, 3alUCAHHBIMU B CTaHAApPTHOH ¢dopMme,
WCIIOJIb30BAaHUS MATEMATUUECKUX KOHCTAHT, OLIECHUBAHMS YACIOBBIX BBIPAKEHUM.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» pealU3yeTCsl HA MPOTSHKEHUM BCEero OOydeHUs B
cTapuield IIKOJIE, ITOCKOJBbKY B Ka)XXIOM pa3Jelie MpOrpaMMbl IPEAYCMOTPEHO pEUICHHE
COOTBETCTBYIOIIUX 3aAa4u. OOy4aronuecs OBIaJeBalOT Pa3IMYHBIMUA METOJAMU PEIICHHUS LIETBIX,
palMoOHANBHBIX, UPPAIIMOHATIBHBIX, TTOKA3aTEIbHBIX, IOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX
ypaBHEHUH, HEPABEHCTB U X cucTeM. [lonydeHHbIe YMEHUs UCTIONB3YIOTCS TIPU UCCIICIOBAHUN
(GYHKIMI C TOMOIIBIO MPOW3BOJHOM, PEIICHUH MPHUKIANHBIX 33/7ad W 3a/lad Ha HaXOXKICHUE
HauOOJBIINX W HAMMCHBINX 3HaUYCHUH QyHKIWH. JlaHHAs conepiKaTe/IbHAS JIMHUAS BKIIOYACT B
cebst Takke (OopMUPOBaHHWE YMEHUH BBINOJIHATH pacu€Thl Mo ¢GopMynaM, mnpeoOpazoBaHUs
LETBbIX, palUOHAIbHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUUYECKUX BBIPDAKEHUH, a Takke
BBIPOKCHUH, COJEpKalMX CTENeHW W Jjorapudmbel. braromapst m3ydeHUio anreOpandeckoro
MaTepuala MPOUCXOIUT JajbHelllee pa3BUTHE AITOPUTMUYECKOT0 U aOCTPAKTHOTO MBIIUICHUS
yyanmxcs, (pOpMHUPYIOTCS HaBBIKA JEIyKTHBHBIX PACCYXACHH, padOThl C CHMBOJIBHBIMU
(dhopMaMu, TIPEICTABICHHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABCHCTB M HEPABEHCTB.
Anre6pa npesaraeT 3pQpeKTUBHbIE HHCTPYMEHTHI AJI PEUICHHs MPAaKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 3a]]a4, HArJISAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxatenbHo-MeTonuyeckas JUHUS «DyHKIUN U TpadUKU» TECHO MEperuieTaeTcs ¢
JPYrUMU JIMHUSIMU Kypca, IOCKOJIbKY B KAaKOM-TO CMBbICHE 3aJaéT IOCIEI0BaTEIbHOCTD
u3ydeHuss Mmartepuana. V3yueHue CTemeHHOM, TMOKa3aTeIbHOM, JorapuPmMuUUecKkol u
TPUTOHOMETPUUYECKUX (PYHKLIUN, MX CBOWCTB M TpaUKOB, HCHOJIb30BaHWE (YHKUUN IS
pelieHus 3a1ad U3 APYruX Y4eOHBIX MPEIMETOB U peajbHOW KH3HU TECHO CBS3aHO Kak C
MaTeMaTHUYECKUM aHAJIN30M, TaK M C PEIICHUEeM ypaBHEHUH M HepaBeHCTB. [Ipu aTom OombIioe
BHUMaHUE ypenseTcss (GOpMUPOBAHUIO YMEHUS BbIpaxkaThb (OpMylaMU 3aBHCHUMOCTH MEXKIY
pa3IUYHBIMU BEJIMYMHAMH, HCCIEIOBATh TMOJIyYeHHBbIE (DYHKIMU, CTPOUTh WX TpaduKu.
Marepuan 5Toil coiep)KaTeIbHOM JWHWUW HAleJdeH Ha pa3BUTHE YMEHUM U HaBBIKOB,
MO3BOJIAIONIMX  BBIpaXKaTh 3aBHCHUMOCTH MEXJIy BeJIMYMHAMU B pa3nuyHoud  Qopwme:
AHATUTUYICCKOW, Tpaduveckoid U croBecHOW. Ero w3ydeHwe CrnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHHUS, CIOCOOHOCTM K  OOOOHIEHMIO W  KOHKpETH3alluu,
WCIIOIb30BaHUIO aHAJIOTUH.

ConepxarenbHast muHusi «Hauana mMaTeMaTHYECKOro aHaIN3a» IMO3BOJIAET CYIIECTBEHHO
pacHIMpuUTh KPYr Kak MaTeMaTUYECKUX, TaK M TMPUKIAIHBIX 3a]1a4, JOCTYIHbBIX 00y4Yaroummcs, y
KOTOPBIX MOSIBISIETCS BOBMOKHOCTh UCCIIEIOBATh U CTPOUTH rpaduku (QyHKIUH, OTPEeNaTh HX
HauOOJBIINE W HAUMEHBIIINE 3HAYCHUS, BRIYUCIIATH IUIOMaan Guryp u o0bEMBI TEJ, HAXOIUTh



CKOPOCTM M YCKOpEHHs IpoleccoB. JlaHHas coaepkaTesbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOECHUS MaTEeMAaTHUYECKUX MOJeNIel pealbHbIX CHUTYyallMi, HaX0XIECHUs
HaWjydyllero pelIeHHUs B MNPUKIATHBIX, B TOM YHUCJIE COLUAIbHO-3KOHOMHMUYECKHX, 3aJ1ayax.
3HAaKOMCTBO C OCHOBAMM MAaTE€MaTHYECKOIO aHalM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(hOpMaITbHO-JIOTHYECKOTO U KPEaTHBHOTO MBINUICHUS, (POPMHPOBAHUIO YMEHHN PAcCIO3HABATH
MPOSIBJICHUSI 3aKOHOB MaTEMaTHKU B HayKe, TeXHUKE W HcKyccTBe. OOydaromuecs y3HaIT O
BBIIAIOIIMXCSl pe3yJIbTaTaxX, IMOJYyYEHHBIX B XOJI€ Pa3BUTHS MaTeMaTUKH KaK HaykKM, M HX
aBTOpax.

ConepxarenbHO-MeTOIMYECKas TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM IMOCBSILEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TE0peTUKO-MHOXKECTBEHHBIE ITPEICTABICHHS IPOHU3BIBAIOT BECH
Kypc LIKOJIbHOM MaTEeMaTHKU U IpeJjiaraoT Haubojee YHUBEPCAIbHBIN SI3bIK, 00BEeIUHAIOMNN
BCE pa3Aeilbl MaTEMaTHUKU M €€ TNPUIOKEHHM, OHM CBA3BIBAIOT DPA3HbIE MaTEMaTHUYECKHE
JUCLUIUIMHBL B eauHoe lenoe. [loaToMy BaXHO JaTh BO3MOKHOCTH IIKOJIBHUKY IOHUMATh
TEOPETUKO-MHOXXECTBEHHBIN SI3bIK COBPEMEHHON MAaTeMAaTHMKM M HCIOJIb30BaTh €ro JJis
BBIPAKEHUS] CBOUX MBICIIEH.

B kypce «Anrebpa u Havajna MaTEMaTHYECKOTO aHAJIM3a» IMPUCYTCTBYIOT TAK)K€ OCHOBBI
MaTeMaTHYEeCKOr0 MOJEITUPOBAHUS, KOTOpble MpU3BaHbl CHOPMUPOBATH HABBIKM MOCTPOCHUS
MoJIeJIel peanbHbIX CUTYallUH, UCCIEOBAHUS 3TUX MOJIENIEH C MOMOIIBIO anmapaTta aareOpsl u
MaTeMaTHYECKOro aHaliu3a W HMHTEpPIpeTaluu IOJy4YeHHBIX pe3yibTaToB. Takue 3amaHus
BIUIETEHBl B KAXKIBIH M3 Pa3AelIOB IPOrpaMMBbl, MOCKOJIBKY BECh MaTepHal Kypca LIUPOKO
WCIIOJIb3YETCS JUIsl PELICHUs MPUKIAaJHbIX 3a4a4. [Ipu pemeHnn peanbHbIX MPaKTUYECKUX 33/1a4
yuyaliyecs: — pa3BUBAlOT  HaONIONATENbHOCTh,  YMEHHUE  HAXOAUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HCIHOJIB30BATh AHAJIOTHIO, 0000IIAaTh M KOHKPETH3UPOBATH IMPOOIEMY.
JlesiTennbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB DELIEHUS NPUKIAIHBIX 3a/ad OpraHU3yercs B
IpoLecce U3y4yeHus BceX TeM Kypca «AnreOpa v Hayajla MaTeMaTUYECKOTO aHaTTNu3ay.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE

B yueOHOM M1aHe Ha M3y4eHHe Kypca aareOpsl M Hadyajdl MaTeMaTUYecKOro aHajau3a Ha 0a30BOM
ypoBHE OTBOAMUTCS 2 yaca B Henento B 10 kiacce.



COIAEPKAHUE YYEBHOI'O KYPCA

Yuciia 1 BbIYUCICHUA

Pannonaneubie yncna. OObIKHOBEHHbIE U JAECSITUYHBIE APOOU, MPOIEHTHI, OECKOHEUHbIE
nepuoguyeckue  ApoOu. ApudpmeTHyeckue omepanMd ¢ palUoOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHMsl YHCIOBBIX BbIpaxkeHUH. [lpumeHenune napoOel W MPOLEHTOB M PELICHHS
MPUKIAAHBIX 3a7a4 U3 PA3JIMYHBIX OTpacieil 3HAHUM U PeajbHON KU3HHU.

JleiicTBuTenbHble yKcha. PanyoHalbHble U MppalMOHANbHbIE Yucia. Apudmerndeckue
orepanuy ¢ ACUCTBUTEIbHBIMU 4KciIaMu. [IpubnrkxEHHble BHIYMCICHUS, TPaBUIa OKPYTJIEHUS,
IPUKHUJIKA U OLICHKA Pe3YJIbTaTa BbIUMCIICHHUM.

Crenenp ¢ nenbiM nokaszateneMm. CranaaptHas GopMa 3amucH ASHCTBUTEIHHOTO YHUCIA.
HcnonpzoBanue mnonaxonsuie @opmbl 3anmucu  JEHCTBUTENBHBIX YHUCET s pEelICHUS
IPAKTUYECKUX 3a7a4 U MPEJCTABICHUS JAHHBIX.

ApudpmeTnueckuii KOpeHb HaTypalbHOW cTemeHu. JledicTBus ¢ apudmMeTnueckumMu
KOPHSIMH HATypaJbHOW CTCIICHH.

CuHyC, KOCUHYC M TaHI€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxnecTBa 1 TOXK/IECTBEHHbBIE IPEOOPA30BAHUSI.

[IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETPUUYECKHE
hopmyIbI.

YpaBHeHHe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo MHTEpBAJIOB.

Pemenue nensix 1 [poOHO-pallMOHANBHBIX YPAaBHEHUH 1 HEPABEHCTB.

Pemenne nppanroHalbHBIX ypaBHEHUI U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUM.

[IpumeHeHre ypaBHEHMI M HEPABEHCTB K PEIICHHUIO MAaTEMATHYECKUX 3aJa4 W 3aJ1ad W3
pa3MyHbIX 00JIacTel HAYKH U pPealbHOM KU3HHU.

DOYyHKUUM U rpapuKu

OyHkuus, crnocoos! 3ananus pynkuuu. I'paduk ynkunu. Bzaumuo o6patubie pyHKINU.

OO6nacTtpb ornpeneneHuss ¥ MHOXecTBO 3HaueHni ¢pynkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HAKOMOCTOAHCTBA. YETHBIC U HEUETHBIE () YHKITUH.

CrenenHas (yHKIMS ¢ HaTypaJlbHbIM U LieJbIM IoOKa3zareiaeMm. EE€ cpoiicTBa M rpaduk.
CaoiicTBa u rpaduk KOpHS N-0if CTETECHU.

Tpuronomerpuyeckass OKpPYKHOCTb, OIPEIEICHUE TPUTOHOMETPUUYECKUX (DyHKIUN
YHCJIOBOT'O apryMEHTA.

Havasa MmaTeMaTH4eCKOro aHAJIM3a

[locnenoBarenbHOCTH,  CHOCOOBI  3aJaHus  IOCHIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIE10BATEIBHOCTH.

Apudmernueckas UM TreoMeTpuueckas nporpeccud. beckoHeyHo — yObIBaromias
reomeTpudeckas nporpeccus. CyMMa 0€CKOHEUHO YOBIBAIOIIEH IeOMETPUUYECKONW MPOrpeccui.
@opMyiia CIOXKHBIX MPOLEHTOB. Vcronp30BaHue MPOrpecCUM Uil PEIICHUS PEAJIbHBIX 3a1ad
MIPUKJIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

MHoecTBO, onepanuu HaJ MHoOecTBaMu. [luarpammel Dilnepa—Benna. [Ipumenenue
TEOPETHUKO-MHOXXECTBEHHOI'O amnmnapara JJisi OMMCAHUs pPeajbHbIX MPOLECCOB M SIBICHUM, NPHU
peleHNH 3a1a4 U3 APYTUX Y4eOHBIX IPEIMETOB.

Onpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.






IIVTIAHUPYEMBIE PE3YJIBTATDBI

OcBoeHnne yqeGHoro npeameTa «MaTtemaTuka JOJIDKHO obecneynBaTh AOCTHIXCHUC Ha YPOBHEC CPEOHCTO O6IJ.[GFO O6p8.30BaHI/ISI
CICAYIOMUX JIMYHOCTHLIX, METAIPCAMCTHBIX U ITPEAMCETHBIX O6pa3OBaTeJIBHBIX PE3YyJIbTATOB!

JIMUHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTAaThl OCBOCHUSI MPOTPaMMbl yueOHOTO TipeameTa «MaTeMaTuKay XapakTepu3yroTCs:

I'paxknanckoe BocIMTaHHE:

c(OPMUPOBAHHOCTHIO TPANKAAHCKONH TMO3UIMH OOYYArOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YIEHA POCCHUUCKOTrO OOIIEeCTBa,
MPEACTaBICHUEM O MATEMaTUYECKHX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHUH, NPOLEAYp Tpa)kIaHCKOTO 00IIecTBa
(BBIOOpBI, OTIPOCHI U TIp.), YMEHHEM B3aUMOJICHCTBOBATH C COIIMATIHBIMU MHCTUTYTAMHU B COOTBETCTBUHU C UX QYHKUIUSMU U HA3HAUCHHUEM.

[laTpuoTrueckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO POCCUHCKONW TPAX]MAHCKON HMIECHTUYHOCTH, YBOKCHHSI K IPOIIJIOMY M HACTOSIIEMY POCCHMCKON MaTeMAaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTH)KEHHSIM POCCHUHUCKMX MATEMaTUKOB M POCCHUUCKOM MAaTeMaTHUYECKOW IIKOJIBI, K HCIOJIB30BAHUIO 3THUX
JTOCTI)KCHHM B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUSA

OCO3HAaHHEM JYXOBHBIX IIEHHOCTEH POCCHUUCKOrO Hapojaa; cHOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO IMOBEACHHUS,
CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHHUEM JIOCTHKEHUN HAYKHW U JEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIAajJa B IMOCTPOCHHE
YCTOMYMBOTO OYIYILETO.

DCTeTUUECKOE BOCTIUTAHUE:

ACTETHUYECKUM OTHOIICHUEM K MUPY, BKJIIIOUYAs 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH, 00bEKTOB, 3aja4, PEIIECHU, pacCyKICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMAaTUYECKHUM aCIIEKTaM Pa3Iu4yHbIX BUOB UCKYCCTBA.

®uU3NYECKOE BOCITUTAHUE:

c(OpMUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYeCKHe 3HaHWS B HHTEpecax 3J0pOoBOro U Oe3omacHoro oOpa3a >KU3HH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO (340pPOBOE MHTAaHWE, COANAHCHPOBAHHBIM PEXKUM 3aHATUH M OTIbIXA, PETyIsIpHas
(buzmvecKas akTUBHOCTh); (PU3HMUECKOTO COBEPIIIEHCTBOBAHMSI, IPY 3aHATHUSX CTIOPTUBHO-030POBUTEIHLHON JIEITEIILHOCTHIO.

TpynoBoe BocnuTaHHE:

TOTOBHOCTBIO K TPYIy, OCO3HAHWEM IIEHHOCTH TPYIOJIOOHS;, MHTEPECOM K Pa3IU4HbIM chepam mnpodeccHOHANBHON IesITeNbHOCTH,
CBSI3aHHBIM C MaTEeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOp Oynymiedl mnpodeccur W peasn30BHIBATH



COOCTBEHHBIE JKU3HEHHbIE IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa30BaHUIO U caMOOOPa30BaHUIO HA MPOTKECHUU
BceH JKU3HH, TOTOBHOCTBIO K AKTUBHOMY YUACTUIO B PCIICHUU MPAKTUYCCKUX 3a/ a4 MaTeMaTHYeCKOi HAITpaBJICHHOCTH.

DKOJIOrH4ecKoe BOCIIUTAHHUE:!

c(OPMHPOBAHHOCTBIO JKOJIOTUYECKON KyJIbTYPHI, MOHHUMAHUEM BIMSHUSA COLMATBHO-DKOHOMHUYECKHUX TIPOLIECCOB HAa COCTOSHUE
IPUPOJHOM U COLMAIBHOM Cpelbl, OCO3HAHUEM TIJIOOAJIBHOIO XapakTepa HKOJOTMUECKHX MpoOJeM; OpUEHTalued Ha NpPUMEHEHUE
MaTeMaTUYEeCKUX 3HAHUM s pelleHMs 3ajad B 00JacTH OKpPY)KAIoUIeW cpenbl, IJIaHUPOBAHUS IOCTYNKOB M OLEHKHM HX BO3MOXHBIX
IIOCJIEICTBUM IS OKPYIKAIOILEH CPEbl.

HGHHOCTI/I HAaY4YHOT'O ITO3HAHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHMS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAayKd M OOIIECTBEHHOM IPAKTHUKH,
NOHMMaHUEM MaTeMaTHYEeCKOMN HAayKHU KakK C(bepm YeJI0OBCUCCKOM ACATCIIbHOCTHU, OJTallOB eé PasBUTHA W 3HAYUMOCTHU [JIA PA3BUTHA
LUBWIN3ALMH; OBJIAICHUEM SI3BIKOM MaTeMaTHKH M MaTeMaTHUECKOW KyJIbTYypol KaKk CpeACTBOM MO3HAHHs MUPa; TOTOBHOCTBIO OCYLIECTBIIATh
MPOCKTHYIO U UCCJIICAOBATCIILCKYHO ACATCIIBHOCT MHAUBUAYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHble  pe3yJabTaThl OCBOCHHS MPOTpamMMbl  yuyeOHOro mpeamera «MareMaTuka» XapaKTepU3YIOTCS OBJIaJICHUEM
YHUBEPCATBHBIMHU HO3ZHABAM EJIbHBIMU OCliCMBUAMU, YHUBEPCATIbHBIMU KOMMYHUKAMUBHLIMU OeUCBUAMU, YHUBECPCAIbHBIMU Pe2yIsimMUEHbIMU
oeticmeusmu.

1) Vuueepcanvuvie nosnasamenvuvle Oeticmsus, obecneuusarom Gopmuposanue OA306bIX KOSHUMUBHBIX NPOYECCO8 0OYUAIOUWUXCS
(oceoenue mMemoo08 NO3ZHAHUSL OKPYICAIOWe20 MUpa, HPUMEHEHUe JIOSUYECKUX, UCCIe008amelbCKUX onepayuil, yMeHutl pabomams C
unghopmayuet).

bazoBrieornuecKue e HCTBUS:

e BBIABIATH M XapaKTEPU30BaTh CYIIECTBCHHBbIC MPHU3HAKKM MAaTEMATHUYECKUX OOBEKTOB, MOHSATHN, OTHOIICHUH MEXIY TOHITHUSIMU,
dbopMynupoBaTh ONpeaeNeHus] MOHATUH; YCTaHABIMUBATH CYIIECTBEHHBIA MPU3HAK KiIaccU(UKAIMKM, OCHOBAHUS M 00O0OIIECHUs U
CpaBHEHHUS, KPUTEPUHU TTPOBOJIMMOI0 aHAIN3a;

e BOCIPHHHMMATH, (HOPMYIHPOBATH U MPEOOPA30BBHIBATH CYKICHUS: YTBEpIAUTENbHbIE M OTpHUIATENbHBIC, €IUHUYHBIC, YACTHHIE U
001111€; YCIIOBHBIE;

e BBIABJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3W M MPOTHBOpPEYHs B (aKTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX;
npeasiaraTb KpUTEPHUH JJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEW U MPOTUBOPEUUH;

e JICNIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M HWHIYKTHUBHBIX YMO3aKIIIOUCHHM, YMO3AaKIIOYEHUU 110
aHaJIOTHH;



MPOBOJNTH CAMOCTOSITENIBHO JIOKA3aTeNbCTBA MATEMAaTUYECKUX YTBEPKIEHUH (MpsiMble W OT MPOTUBHOIO), BBICTPaUBATh
apryMEHTAIIMIO, PUBOAUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BBHIBOJIBL;

BbIOHMpaTh croco0 pelleHus yueOHOW 3a1ayu (CpaBHUBATh HECKOJIBKO BAapHAHTOB pEIlEHUs, BbIOWpaTh Hauboyiee MOIXOASIINNA ¢
Y4E€TOM CaMOCTOSITEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

BasoBrlencciie 1oBaTeIbCKUE AEHCTBHUS

MCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUA; (DOPMYIHPOBATH BOMPOCHL, (PMKCUPYIOIINE MPOTHBOPEUHE,
npobJeMy, yCTaHaBIMBAaTh HCKOMOE U IaHHOE, (JOPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

IIPOBOJIUTH CAMOCTOSITEJILHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, MCCIIEIOBAHUE MO YCTAHOBJIECHUIO OCOOEHHOCTEH MaTeMaTH4eCcKOro
00BeKTa, SIBJICHMUSI, IPOLIECCA, BHISIBICHUIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, IBICHUSMH, IPOIIECCAMU;

CaMOCTOATEIIEHO (OPMYJIMPOBATH 00OOIIEHUSI U BBIBOABI MO pE3yJbTaTaM MPOBEAEHHOTO HAOIOICHUS, UCCIIEOBAHUS, OLCHUBATh
JIOCTOBEPHOCTH MOJIYYSHHBIX PE3YNIbTaTOB, BBIBOJAOB U 00001IEHU;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE MPOLIECCA, @ TAKXKE BBIABUIATh IPEIIIOJIOKEHUSA O €r0 Pa3BUTUHU B HOBBIX YCIIOBHSX.

Pabota ¢ undopmarnmeii:

BBIABIIATH 1€(UIUTHI HH(OPMALMHU, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOIPOC U JUIsl pEIICHUsS 3a/1a4H;

BBIOMPATh MH()OPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATM3HPOBATH, CHCTEMAaTU3HPOBATh M HHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHbIX BUAOB U (HOPM Ipe/ICTaBICHMUS;

CTPYKTYpUPOBaTh MH(OPMALHIO, IPEJCTABIATh €€ B Pa3IMUHBIX (OpPMax, WILTIOCTPUPOBATh I'paUueCcKH;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOATENBHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanvhvle KoMMyHUKamugHvle 0eticmeust, 00ecnedusarom chopmuposanHoCns COYUAIbHBIX HABLIKOS 0OYUAIOUUXCA.
O01eHue:

BOCHPUHUMATh U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBUM C YCIOBHMSIMH U LEJISIMH OOILLIEHUS; SICHO, TOUHO, 'PAaMOTHO BBIPaXkaThb
CBOIO TOUKY 3pEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOJy PEIICHUS 3aJa4i, KOMMEHTHPOBATh MOTyYEHHBIN
pe3yabTarT;

B X0/l OOCYXJEeHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY 00CYXk/IaeMOH TeMbl, MpoOJEMbl, pelrIaeMoi 3ajlayM, BbICKa3bIBaTh WJIEH,
HAIlCJICHHbIE HA TOUCK PEILIEHUS; COMOCTABIATH CBOM CYXKICHUSA C CYXICHUSIMHU JAPYTUX YYaCTHUKOB JUanora, oOHapyXuBaTh
pa3iuyme U CXOJCTBO MO3HIINKI; B KOPPEKTHOU opme (popMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHS,

IPEJCTaBIATh PE3yJAbTaThl pEHIeHMs 3aJadyd, AIKCIEPUMEHTa, MCCIEeIOBaHus, IPOEKTa; CaMOCTOSTENIbHO BbIOMpaTh (opmar
BBICTYIIJICHUS C YUETOM 3a]a4 IPE3EHTAllMU 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:



MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBAa KOMaHIHOW U MHIAMBHyalbHOM paOOThI P pelIeHnH y4eOHBIX 3aay; MPUHUMATh b
COBMECTHOW JI€ATENBHOCTH, IUIAHUPOBATh OPTraHM3ALMI0 COBMECTHOH paboThl, pacrpenensrth BHABI paldoT, JOTOBapUBATHCA,
o0cyXJaTh MpoIecC U Pe3yabTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYMIOBBIX (hopMax paboThl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBbI€ IITYPMbI» M WHBIE); BBINOIHATH CBOIO YacTh
paboThl U KOOPIMHUPOBATH CBOM JIEUCTBUS C APYTUMH YJI€HAMHU KOMaH/Ibl; OLIEHWBATh KAY€CTBO CBOET0 BKJIaJa B OOLIMIl MPOIYKT MO
KpUTEepUsaM, cHOpMYIUPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBHUS.

3) Vuusepcanvuvie pezynsamuenvie Oeiicmeus, 00ecneuusaom @OOpMUpOSaHUe CMbICIOBbIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOB

JUYHOCMU.
CaMOOPFaHI/ISaHI/IHZ

COCTaBJIATh IUIAH, AJTOPUTM pEUICHHs 3aJaud, BBIOMpATh CIOCOO peIIeHUs ¢ Y4ETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX

BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEILICHHH ¢ y4ETOM HOBOM MH(OpMAIUH.
CaMOKOHTpOJIB:

BJIa/ICTh HAaBbIKAMU [1O3HABATEJIbHON pPEQIIEKCMM KaK OCO3HAHHUS COBEpIIAEMbIX JEHCTBUH M MBICIUTENIbHBIX MPOLECCOB, HX
pe3ynbTaTOB; BIaETh CIIOCOOaMH CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIEcca U pe3yiibTaTa peLIeHnss MaTeMaTHUeCKOH 3aauu;
IPEABUIECTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEIICHUM 3a/1a4d, BHOCUTb KOPPEKTUBBI B I€ATEIIBHOCTD HA OCHOBE HOBBIX
00CTOSITENIbCTB, JaHHBIX, HAIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBAaTh COOTBETCTBHE pEe3yibTaTa IEJIU M YCIOBUSM, OOBIACHATH NPUUMHBI JTOCTUIKEHUS MM HEIOCTUKECHUS PpEe3yJIbTaTOB
JeSTeTbHOCTH, HAXOIUTh OIINOKY, 1aBaTh OLEHKY TPUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

OcBoenne ydeOHOro Kypca «Anredpa W Havalla MaTEeMAaTHYECKOTO aHallM3a» Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUS OJKHO
o0ecrieunBaTh JOCTIKEHUE CIIETYIONINX MMPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

Yucia v BLIYUCTICHUSA

OHepI/IpOBaTL IIOHATUAMMU . paL[I/IOHaJIBHOC nu I[GﬁCTBPITGJIBHOC YHucCiJio, O6BIKHOB€HH351 N JCCATUYHAaA ,Z[p06b, HpOI_ICHTBI.

BBIHOJ'IHHTI) apI/I(i)MeTI/ILIeCKI/IC onepam/m C paHI/IOHaJ'IBHI)IMI/I n I[GflCTBI/ITGJ'II)HI)IMPI qUCJIaMH.

BrinomuaTe HpI/I6J'II/I}KéHHHe BBIYHCJICHUA, UCITIOJIb3Ys IIpaBUJia OKPYIJICHUA, ACIAaTh IPUKUAKY U OLICHKY PE3YyJibTaTa BBIYUCJIEHUM.

OnepupoBaTh MOHATUAMU: CTEIICHb C IIEJBIM ITOKa3aTesIeM; CTaHAapTHas (popmMa 3arnucu AeHCTBUTENFHOIO YUCIIa, KOPEHb HATYpaIbHOM
CTCIICHH., UCIIOJb30BATh HOI[XOI[SIHIYIO q)OpMy 3aIlliuCHu I[Cf/iCTBI/ITGJ'IBHI)IX HUCCJI I peﬂleHI/Iﬂ HpaKTI/I‘-ICCKI/IX 3a1a4 u HpGI[CTaBJICHI/ISI JTAHHBIX.



OnepupoBaTh MOHATUSAMH: CUHYC, KOCUHYC M TAaHT€HC IPOM3BOJIBHOIO YIJIa; UCIIOJIb30BaTh 3alUCh MPOU3BOJIBHOTO yIila Yepe3 oOpaTHbIe
TPUTOHOMETpHUYECKHE (DYHKIIHH.

YpaBHeHUs] U HEPABEHCTBA

OnepupoBaTh MOHATHSIMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO; II€JIO€, PAllMOHAIBHOE, HpPPAIOHATBHOE YpaBHEHHE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPaBHEHHUE,

BrimonHaTe npeodpazoBaHus TPUTOHOMETPUYECKUX BBIPAKEHUH U pellIaTh TPUTOHOMETPUUYECKHUE YPaBHEHUSI.

BemonHaTs mpeoOpazoBaHus HENbIX, PAIIMOHANBHBIX U UPPAIIMOHATBHBIX BRIPAXKCHHH U PEIlaTh OCHOBHBIC THUIIBI LIEJIBIX, PAIMOHATLHBIX
Y UppalMOHAIBHBIX YPAaBHCHUH W HEPABEHCTB.

[IpuMmeHaTh ypaBHEHHs M HEPAaBEHCTBA JUIsl PEUICHHs] MaTeMaTUYECKUX 3a/1ad U 3aJa4 U3 Pa3luyHbIX O0JiacTeil HAyKH M peajbHOU
KHU3HH.

MonenupoBaTh peajibHbIE CHUTyallUd Ha SI3bIKE aireOphl, COCTABIATH BBIPAKECHUS, YPAaBHEHHS, HEpPABEHCTBA IO YCIIOBHUIO 3aJayH,
HCCIIEI0BATh TOCTPOEHHBIE MOJEIH C UCTIOJIb30BAaHUEM ammapaTa anreOphl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUAMH: (PYHKIHS, CIIOCOOBI 3aAaHus (PYHKITUH, 00JIaCTh ONPEACIICHUS U MHOXECTBO 3HAYCHHUH (YHKIUU, rpaduk
(yHKINH, B3aUMHO 0OpaTHbIE (PYHKIIHH.

OmnepupoBaTh NOHATHAME: YETHOCTD M HEYETHOCTh PYHKIINH, HYJTU (PYHKITUH, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA.

Hcnonb3oBath rpaduku GyHKITUN 111 peIICHUST YPaBHEHHH.

Ctpouts ¥ YuTaTh rpaduKu TUHEWHON QYHKIIMU, KBaIpaTUYHOU (DYHKIIMHU, CTETIEHHON (YHKIIMH C TEJIBIM MOKa3aTeJIeM.

Hcnonb3oBath rpadmkn GyHKINHA AT KCCIIEIOBAHMUS MPOIIECCOB U 3aBHCHUMOCTEH MIPU PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MPEIMETOB
Y peanbHOM KU3HU; BBIpakaTh (popMyraamMu 3aBUCUMOCTU MKy BETHUHMHAMH.

Hauyana MmaTemMmaTH4yeckoro aHajamsa

OnepupoBaTh MOHATUSIME: TIOCIIEIOBATEILHOCTD, apu(METHUECKAsI U TEOMETPUIECKAs MPOTPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO YOBIBaIOIIasi TeOMETpUYECKasi MPOrpeccHs, cyMMa O0€CKOHEYHO YOBIBAIOIIEH reoMeTpHuecKon
MIPOTPECCHUHU.

3a/aBaTh MOCIEA0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOKWCTBA MOCIEA0BATENBHOCTEN U IPOTPECCUM AJIsS pELIEHUS PEANIbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

OmnepupoBaTh NOHATUSMH: MHOKECTBO, OTIEPALIUH Ha/l MHO)KECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJis ONMHUCAHUs peasIbHBIX MPOIECCOB U SIBICHUH, NP pEeIIeHUH 3a/ad U3 JIPYTUx
y4eOHBIX TPEMETOB.

OmnepupoBaTh NOHATUSMHE: OIIPEIEICHNE, TEOPEMa, CIIEACTBHE, 10Ka3aTeIbCTBO.



TEMATHYECKOE IINTAHUPOBAHUE

No KoanuyecTBouacon
DJIeKTpOHHbBIe (LM (ppoBHIE)
n/ . HamMmeHoBaHHMepa31eJ0B H TEMIIPOrPaMMBbI Bce KonTposabHbiepa IIpakTH4yeckuepa
o0pa3oBaTebHbIEpPeCypPChl
n ro 00TBI 00TBI
MHo>ecTBa pallMOHAIBHBIX U 1€HCTBUTEIBHBIX
patt ! https://resh.edu.ru/https://www.y
1 yucell. ParimonanbHbleypaBHEHUS U 14 1
aklass.ru/
HEPABEHCTBA
5 @Oynkiuu u rpaguxy. CTeneHs ¢ 1eabM 6 https://resh.edu.ru/https://www.y
oKasarejieM aklass.ru/
3 Apudmernuecknii KOpeHb N—0i CTETICHN. 18 1 https://resh.edu.ru/https://www.y
WppanuoHanbHbpleypaBHEHUS U HEPABEHCTBA aklass.ru/
4 ®opMmyinsITpuronomerpun. Tpuronomerpuyeck 29 1 https://resh.edu.ru/https://www.y
HMeypaBHEHUS aklass.ru/
https://resh.edu.ru/https://www.y
5 IlocnenoBarenbHOCTH M IPOTPECCUM 5
aklass.ru/
5 [ToBTOpenue, o6o0IICHNE, 3 1 https://resh.edu.ru/https://www.y
cUCTeMaTH3aIuA3HaHUN aklass.ru/
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
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HNOYPOYHOE IINIAHUPOBAHHUE

Ne KoaunuecrBouacos
Jarau3 DJIeKTPOHHbIeM(PPOBBLIEOOPA3OBA
n | Temaypoka Bc | Kourpoabnsie | IIpakrnyeckue y P p P
YeHus TeJbHbIEPECYPChI
/ ero | padoThI padoThI
n
MHoOecTBO, OIepauy Ha
p g https://resh.edu.ru/https://www.yaklass.r
1 MHOK€CTBaMH. J{narpamMmsbl 1 u/
Ditnepa—Benna -
PanumonansHbIe YnCHA.
5 OOBLIKHOBEHHEBIE U AECITUYHDIE 1 https://resh.edu.ru/https://www.yaklass.r
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE u/
MEePUOUIECKIE TPOOH
ApudmeTrueckue omneparuu c
3 palMOHAIBHBIMU YUCJIaMU, 1 https://resh.edu.ru/https://www.yaklass.r
npeoOpa3oBaHMs YUCITOBBIX u/
BBIPAKCHUI
https://resh.edu.ru/https://www.yaklass.r
4 BBogHas koHTposbHas paboTa 1 1 u/
[Ipumenenue npodeii n
IIPOLICHTOB JIsI PCIICHUS
P P https://resh.edu.ru/https://www.yaklass.r
) MIPUKJIAJHBIX 33144 U3 pa3IMYHBIX 1 u/
oTpaciel 3HaHUM U peabHOU o
KU3HA
elicTBUTEIbHBIEC YHCA.
A https://resh.edu.ru/https://www.yaklass.r
6 PanumonansHbie 1 1 u/
UppanroHaIbHbIE YUCIIa -
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ApudmeTrueckue orneparuu c

https://resh.edu.ru/https://www.yaklass.r

7
JIEMCTBUTEILHBIMH YHCIIAMU u/
[TpubauxEHHbIE BRIYUCIICHUS,
P https://resh.edu.ru/https://www.yaklass.r
8 MpaBWJIa OKPYTIICHUS, IPUKHUIKA U u/
OLICHKA pe3yJIbTaTa BRIYUCICHUN -
9 ToxnmecTBa n https://resh.edu.ru/https://www.yaklass.r
TOKJICCTBEHHBICTIPEOOPA30BAHUS u/
https://resh.edu.ru/https://www.yaklass.r
10 | VYpaBHeHHe, KOpeHbYPABHEHUS u/
11 Hepagenctso, https://resh.edu.ru/https://www.yaklass.r
pellleHHEeHEPaBEHCTBA u/
https://resh.edu.ru/https://www.yaklass.r
12 MeTtoauHTEpBaAIOB u/
Pemenue 1enbx ¥ ApoOHO-
H AP . https://resh.edu.ru/https://www.yaklass.r
13 | pauuoHaNBHBIX YpaBHEHHH U u/
HEPaBEHCTB o
KonrtponsHas pabota o teme
"MHO3KeCTBa pallHOHAILHBIX H
. patt https://resh.edu.ru/https://www.yaklass.r
14 JIECTBUTEIILHBIX YHCEII. u/
PanmionansHbICypaBHEHHS 1 -
HEpPaBEHCTB"
OyuKIM, cI1oco0BI 3aTaHus
Y https://resh.edu.ru/https://www.yaklass.r
15 ¢yHkuuu. Bzaumuo o6patHbie u/
byHKIIIN o
I'paduk pyakmumu. O6aacTsh
OmnpeAcIeHUs U MHOKECTBO
p . https://resh.edu.ru/https://www.yaklass.r
16 3HaYeHUN PYHKIIUH.

Hymudynkium.
[TpoMeXyTKH3HAKOTIOCTOSIHCTBA

u/
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https://resh.edu.ru/https://www.yaklass.r

17 Yérupie 1 HeYETHRIC) YHKITHN u/
CTCICHE C UEILM HOKAITSICH. https://resh.edu.ru/https://www.yaklass.r
18 CrangaprtHas (hopMa 3armcu u/
JNEHCTBUTENLHOTO YnCIa —
HcnonpzoBanue noaxosmuiei
(OPMBI 3AIIHCH ACHCTBATEIBHbIX https://resh.edu.ru/https://www.yaklass.r
19 | uwmcen qusa pemeHus u/
MPAKTUYECKHX 337249 U
MIpeICTaBIEHUSI TaHHBIX
Crenennas GyHKIUS C
20 HATYPAIBHBIM U LEIIBIM https://resh.edu.ru/https://www.yaklass.r
nokasarenem. EécpolicTpa u u/
rpadux
21 ApudmeTnuecKUKOpeHbHATYPAT https://resh.edu.ru/https://www.yaklass.r
bHOJCTENIEHN u/
29 ApupmeTrnuecKkuitkopeHbHATYypal https://resh.edu.ru/https://www.yaklass.r
bHOMCTENEHN u/
23 CBoiicTBa apuPpMETHIECKOTO https://resh.edu.ru/https://www.yaklass.r
KOPHS HaTypaJIbHOI CTENeHu u/
24 CaoiicTBa apumMeTHIECKOTO https://resh.edu.ru/https://www.yaklass.r
KOpPHsI HATYPAJILHOM CTENEHH u/
25 CaoiicTBa apupmMeTHIecKoro https://resh.edu.ru/https://www.yaklass.r
KOPHS HAaTypaJIbHOI CTENeHu u/
26 JleiicTBus ¢ apupMeTHICCKUMHU https://resh.edu.ru/https://www.yaklass.r
KOPHSIMH N—O} CTENEHH u/
97 JeiictBus ¢ apudMeTHUECKUMHU https://resh.edu.ru/https://www.yaklass.r

KOpPHSIMU N—Oi1 CTENEeHU

u/
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JleticTBus ¢ apudmMeTHUeCKUMU

https://resh.edu.ru/https://www.yaklass.r

28 .
KOpPHSIMU N—Oi1 CTENEeHU u/

29 JleiicTBus ¢ apupMeTHICCKUMHU https://resh.edu.ru/https://www.yaklass.r
KOPHSIMU N—OH CTeNeHH u/

30 Kontposnbhas padoTa 3a | https://resh.edu.ru/https://www.yaklass.r
HOJIyroane u/

31 Pemenne nppanoHaIbHBIX https://resh.edu.ru/https://www.yaklass.r
ypaBHEHUH M HEPABEHCTB u/

32 Pemenne nppanmoHaibHbIX https://resh.edu.ru/https://www.yaklass.r
yPaBHEHHI U HEPABEHCTB u/

33 Pemenne nppanoHaIbHBIX https://resh.edu.ru/https://www.yaklass.r
YPaBHEHUI U HEPABEHCTB u/

34 Pemenue nppanyoHanbHbIX https://resh.edu.ru/https://www.yaklass.r
ypaBHEHUH 1 HEPABEHCTB u/

35 Pemenne nppanmoHaIbHBIX https://resh.edu.ru/https://www.yaklass.r
ypaBHEHUH M HEPABEHCTB u/

36 CaoiicTBa u rpaduk KOpHs N-oi https://resh.edu.ru/https://www.yaklass.r
CTereHu u/

37 CaoiicTBa u rpaduk KOpHs N-0if https://resh.edu.ru/https://www.yaklass.r
CTCIICHU u/
KonTponbhas pabora o teme
"APHOMETINECKHI KOperk N-0ff https://resh.edu.ru/https://www.yaklass.r

38 CTETICHH. u/
HppauroHanbHbICypaBHEHNS U -
HepaBeHCTBa"

39 Cunyc, KOCHHYC U TaHT€HC https://resh.edu.ru/https://www.yaklass.r
4UCIIOBOTrO apryMeHTa u/

40 CuHyc, KOCHHYC ¥ TaHTE€HC https://resh.edu.ru/https://www.yaklass.r
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YHUCJIOBOI'O aprymMeHTa

u/

ApKCHUHYC, apKKOCHHYC U

https://resh.edu.ru/https://www.yaklass.r

41 apKTaHI€HC YHMCIIOBOIO apryMeHTa u/

42 ApKCHHYC, apKKOCHHYC U https://resh.edu.ru/https://www.yaklass.r
apKTaHTeHC YHCIIOBOTO apryMEHTa u/
Tpuronomerpuueckas

43 OKPYKHOCTb, OIIPEIEIIEHNE https://resh.edu.ru/https://www.yaklass.r
TPUTOHOMETPUUYECKUX PYHKIIUN u/
YHUCJIOBOI'O apryMeHTa
Tpuronomerpuyeckas

m OKPYKHOCTb, OIIPE/ICIIEHNE https://resh.edu.ru/https://www.yaklass.r
TPUTOHOMETPUYECKUX YHKIIUI u/
YHUCJIOBOI'O apryMeHTa

45 OCHOBHBICTPUTOHOMETPUYECKHED https://resh.edu.ru/https://www.yaklass.r
OPMYIIBI u/

46 OCHOBHBIETPUTOHOMETpUYECKUED https://resh.edu.ru/https://www.yaklass.r
OpMYJIbI u/

47 OCHOBHBICTPUTOHOMETpUUYECKHED https://resh.edu.ru/https://www.yaklass.r
OPMYJIBI u/

48 OCHOBHBIETPUTOHOMETpUYECKHED https://resh.edu.ru/https://www.yaklass.r
OpMYJIbI u/

49 [Ipeobpa3oBaHueTpUrOHOMETPHYE https://resh.edu.ru/https://www.yaklass.r
CKUXBBIPaKEHUI u/

50 [IpeoOpa3oBaHUETPUTOHOMETPHYE https://resh.edu.ru/https://www.yaklass.r
CKUXBBIPAKEHUN u/

51 [IpeoOpazoBaHUETPUTOHOMETPHUYE https://resh.edu.ru/https://www.yaklass.r
CKUXBBIPaKEHUI u/

52 [IpeoOpazoBaHuETPUTOHOMETPUYE https://resh.edu.ru/https://www.yaklass.r
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CKUXBBIpOKCHUN

u/

[Ipeobpa3oBaHUETPUTOHOMETPHYE

https://resh.edu.ru/https://www.yaklass.r

53 .
CKUXBBIPAKEHUN u/
54 PemenuerpuronomeTpuyecKkuxyp https://resh.edu.ru/https://www.yaklass.r
aBHEHUI u/
55 PemreHneTpuroHOMeTpUYECKUXYp https://resh.edu.ru/https://www.yaklass.r
aBHEHMI u/
56 PemenuerpuronomeTpuyecKkuxyp https://resh.edu.ru/https://www.yaklass.r
aBHEHUI u/
57 PemrenneTpuroHoMeTpu4ECKUXyp https://resh.edu.ru/https://www.yaklass.r
aBHCHU U u/
58 PemieHHe TpUroHOMETPUYECKUXYP https://resh.edu.ru/https://www.yaklass.r
aBHEHUI u/
59 PemrenneTpuroHoMeTpuYECKUXyp https://resh.edu.ru/https://www.yaklass.r
aBHEHMIA u/
KonrpoxHas pabora mo reme https://resh.edu.ru/https://www.yaklass.r
60 "®OopMyJIBI TPUTOHOMETPHH. u/
TpuronomerpuiyeckueypaBHeHUs " o
[TocneoBaTeIbHOCTH, CIIOCOOBI
61 3a1aHMs TI0CIIE0BATEIIbHOCTEH. https://resh.edu.ru/https://www.yaklass.r
MOHOTOHHBIE u/
MOCIIEIOBATENLHOCTH
Apudmernueckas u
T COMETpHHECRa TPOTPECeHil. https://resh.edu.ru/https://www.yaklass.r
62 Hcnonp3oBaHue Nporpeccuu s u/
pelIeHns pealbHbIX 3aa4
MIPUKIJIATHOTO XapaKTepa
63 | beckoneuHo yObIBaromas https://resh.edu.ru/https://www.yaklass.r
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reoMeTpudecKas Iporpeccus.
Cymma OeckOoHEYHO yObIBaromie
reOMETPUYECKON NIPOTrpeCCuu

https://resh.edu.ru/https://www.yaklass.r

64 ®DopMyIacIOKHBIXITPOIICHTOB 1 u/
https://resh.edu.ru/https://www.yaklass.r
65 | DopMyNIaCIOKHBIXIIPOLIEHTOB 1 u/
O0001Ienue, CuCTeMaTH3 AU
66 3HAHMI 33 KypcC aareOpsl U Hava 1 https://resh.edu.ru/https://www.yaklass.r
MaTeMaTH4ecKoro aHaiausa 10 u/
KJ1acca
https://resh.edu.ru/https://www.yaklass.r
67 HTorosasikoHTpoJbHasipaboTa 1 u/
O0001Ienne, CUCTEMAaTH3ALIS
68 3HAHMI 32 Kypc aareOpsl U Hava 1 https://resh.edu.ru/https://www.yaklass.r
MaTeMaTHiecKkoro a"aiauza 10 u/
KJ1acca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Martemartuka: anrebpa ¥ Hayajia MaTeMaTHIECKOro aHalin3a, reomerpus, 11
kiacc/ Mopakosuu A.I'., Cmupraoa .M., Cemenos I1.B., O6mectBo ¢

orpanudeHHon oTBeTcTBEHHOCThIO « MO MHEMO3NHA »

METOINYECKHUE MATEPHUAJIBI J1JISI YUUTEJIA
https://resh.edu.ru/

https://www.yaklass.ru/

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://resh.edu.ru/

https://www.yaklass.ru/
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