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MNOACHUTEJIBbHAS 3AIINCKA
Pabouas mporpamma ydueOHOTrO Kypca «Anredpa u Hayajla MaTreMaTiudeckoro ananusa 10-
11 xnaccer» pazpaboTaHa B COOTBETCTBUU C TPEOOBAHHUSIMMU:

= ®denepanbHOro 3akoHa Poccuiickoit ®eneparun ot 29 nexadps 2012 r. N 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanum»

= @®I'OC COO, yrBepxnéHHoro npukazoM Munucrepcrsa npocsemmenus PO ot 12 asrycra
2022 1. Ne 732

» @enepasibHON  00pa3oBaTeNbHOM MpoOrpamMMmbl  cpelHero oodmero oOpa3oBaHUs,
YTBEpKACHHAS MpuKa3zoM Munnpocsemenus Poccun ot 23.11.2022 Ne 1014;

= Pa6oueit nporpammsl Boctiutanust MOY COLL Ne 15 r. bop3s

*  VYyeOnoro mnana MOY COIII Ne 15 r. bopas

» KoHuenuuu pa3BuTHA MaTeMaTH4eckoro oopasosanus B Poccuiickoii dexepanun,
YTBepxneHa pacnopspxernneM lpaButenscrBa Poccuniickoit @enepanuu 24 nexadps 2013

r. Ne 2506-p

YueOHbIll Kypc «AjreOpa ¥ Hayalla MaTEeMaTHYEeCKOTO aHajKM3a» SBISETCS OJHUM U3
HanOoJiee 3HAYMMBIX B NIPOrpaMMe CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJbKY, C OJHOMI
CTOPOHBI, OH oOecrieunBaeT HUHCTPYMCHTAJIBbHYIO 633}/ AJId N3YUCHUS BCEX €CTCCTBCHHO-HAYYHBIX
KYpPCOB, a C Ipyroii CTOPOHBI, POPMUPYET JIOTUYECKOE U aOCTPAKTHOE MBIILIIEHUE 00YYarOIIIXCs
HAa YpOBHE, HEOOXOAMMOM [Jsi OCBOCHHS WH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH M JAPYTUX JWUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroImmecs
OBJIaJICBAIOT YHHMBEPCAIbHBIM SI3BIKOM COBPEMEHHON Hayku, KoTopas (OpMyJIHpPYET CBOU

JTOCTHIKEHUS B MaTeMaTu4eckoi hopme.

VueOHbIH KypC anre6pLI U HavdaJl MAaTEMATUYCCKOI'0 aHajlin3a 3aKJIaAbIBA€T OCHOBY IUIA
YCICIIHOI'O OBJIAACHUS 3aKOHAMU (1)I/I3I/II(I/I, XHUMUH, 61/IOJ'IOFI/II/I, IIOHMMAaHHsA OCHOBHBIX TCHJICHI_II/Iﬁ
Pa3BUTHA DKOHOMHWKH U O6HI€CTB€HHOI>1 JKHU3HH, IMO3BOJIACT OPHUCHTUPOBATHECA B COBPEMCHHBIX
III/I(l)pOBBIX N KOMIIBIOTECPHBIX TEXHOJIOTHAX, YBEPCHHO HCIIOJIB30BATh HX JJIA )IaJIBHefIHIeFO
06pa3OBaHI/I$I nB HOBCCIIHeBHOI‘/JI JKU3HU. B TO ke BpEMA OBJIAICHUC a6CTpaKTHLIMI/I 1 JOTHYCCKHU
CTPOTrMMHU KOHCTPYKIHAMHA aJIT! e6p51 U MAaTCMATHYCCKOI'0 aHalin3a pa3BUBACT YMCHHUC HAXOAUTH
3aKOHOMEPHOCTH, 00OCHOBEIBATE HUCTUHHOCTDB, JOKA3bIBaTh YTBCPKACHUSA C IOMOIIBIO MHAYKIWN
H pacCyXaaTb NJCAYKTHUBHO, MCIIOJIE30BATh O606HI€HI/I€ N KOHKPETHU3ALUIO, a6CTpaFI/IpOBaHI/Ie n

aHaJIOT'HuIo, (I)OpMI/IpyeT KpCaTUBHOC U KPUTHUYCCKOC MBIIIJIICHHUC.


https://docs.edu.gov.ru/document/b18bcc453a2a1f7e855416b198e5e276/

B xome u3yuenus yuyeOHOro Kypca «AnreOpa M Hayajla MaTEMaTUYECKOTO aHAIHU3a»
oOyyaroluecss IOJy4YaroT HOBBIM ONBIT PELIEHUS MPUKIAJHBIX 3a1a4, CaMOCTOSTEIBHOIO
IIOCTPOCHHUSI MATEeMaTHUYECKUX MOJENEH pealbHbIX CHUTyallud, MHTEPIpEeTAalUH I0JIy4YeHHbIX
pELICHHH, 3HAKOMATCS C IIpUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NpHpOJE, HAyKE U

HCKYCCTBC, C BbIAAIOIUMHUCA MATEMATUICCKUMU OTKPLITUAMUA U UX aBTOpaMHU.

Y4eOHbIii Kypc 00JIaaeT 3HAYUTEIBHBIM BOCHHUTATEIBHBIM ITOTCHIIMAIIOM, KOTOPBIN
peanu3yercss Kak dYepe3 ydeOHbIM MaTepuas, CHOCOOCTBYIONIIMH (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk W 4epe3 crneuuduky ydeOHOW JeATeIbHOCTH, TpeOyromeit
NPOJIOJDKUTEIPHON — KOHICHTpPAIlMM  BHUMAaHUS, CaMOCTOSITEIIBHOCTH, aKKypaTHOCTH M|

OTBCTCTBCHHOCTH 34 HOJ'Iy‘lCHHBIfI pe3yjbTar.

B ocHoBe mertonuku oOyueHus: anreOpe M HayajgaM MaTEeMaTHYECKOrO aHalld3a JIEKUT

,I[eSITeJ'ILHOCTHHﬁ IIPUHIMIT 06yquH;1.

B ctpykType yuebHOro Kypca «Anredpa u Hadaja MaTeMaTHYECKOTO aHAJIN3a» BbIICICHbI
CJICAYIOUINE COACPIKATEIbHO-METOIUYECKUEe JTHUHUU: «Yucina W BeIMUCICHHS», «DyHKIMH |
rpaduxuy, «YpaBHeHUS U HEpaBEHCTBay, «Havana MatemaTrdeckoro ananmsay», « MHOKeCTBa U
JIorukay. Bce ocHOBHEIC COACPIKATCIIbHO-MCTOAUYCCKUC JIMHUH N3YUAIOTCA HA IPOTAKCHHUU IBYX
JeT 00yueHus Ha YPOBHE CpeIHEro ooiiero o0pa3oBaHus, €CTECTBEHHO JOMOJHSIS IPYT Ipyra U
MOCTENIEHHO HACHIIasiCh HOBBIMH TE€MaMU U pasnenamu. JlaHHBINM y4eOHBIN Kypc sBiseTcs
WHTETPAaTUBHBIM, TOCKOJBKY OOBEAUWHSAET B cebe CoAepKaHHe HECKOIbKUX MaTeMaTHYeCKHX
JUCHHUIIIIMH, TaKUX KaK anre6pa, TPUTOHOMCTpPHA, MaTeMaTU4eCKUI aHaJIN3, TCOPUA MHOXKECTB,
MaTeMaTHuYecKasi JIoTuka u apyrue. [lo mepe Toro xak oOyd4aromiuecsi OBIIAJEBalOT BCE Oolee
IIMPOKMM  MaTeMaTH4YeCKHMM  almaparoM, Yy  HHUX  [IOCJIEJOBaTelbHO  (opMupyercs
U COBEPILCHCTBYETCS YyMEHHE CTPOUTh MAaTeMaTHYeCKYl0 MOJelb pEealbHON CHUTYyallWH,
IPUMEHSTh 3HAHUS, TIOJyYEHHbIE IPU U3YUEHUH yUYeOHOIr0 Kypca, JAJIsl PeIEHUsI CAMOCTOSITEILHO

chopMyIMpOBAaHHON MaTEMaTHYECKOM 3a71a4M, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.

ConepikaTenbHO-MeTOAMYEeCKast THHHS «Urcia 1 BEIYHCICHHsD» 3aBepiiaeT GOpMHUPOBAHKE
HABBIKOB HMCITOJIb30BaHMS ICHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO HA4YaTO Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpegHero odiero oopazoBanus 0co60e BHUMaHUE YIENeTCs
(OpPMHUPOBAHUIO HABBHIKOB PAIlMOHAIBHBIX BBIUMCIICHHUH, BKIIOYAIONIMX B ce0SI UCIOIb30BAHUE
Pa3InYHBIX q)OpM 3arMcu 4uciia, YMCHHUC JCJIaTb IMPUKUAKY, BBIIIOJIHATH HpI/I6J'II/I)KéHHI)Ie
BBIYUCJICHUA, OUCHHUBATh YHCJIOBBIC BBIPAXKCHUAA, pa6OTaTB C MaTeMaTH4YCCKNUMU KOHCTAHTAMHU.

3HaKOMEIE O6y‘-IaIOH_II/IMC$I MHOKECTBA HATYPAJIbHBIX, HCIIbIX, PAIMOHAJIBHBIX U JIECTBUTEIIHLHBIX



Yyycenl JIONMOJIHAKOTCA MHOYKECTBOM KOMIUIEKCHBIX 4YHCENl. B KakaoM U3 3THX MHOXECTB
paccMaTpUBaIOTCS CBOMCTBEHHBIE €My clienu(pUYecKue 3aa4yd U Olepaluu: JIeJIeHUe Hallelo,
ONEPHPOBAHME OCTATKAMH Ha MHOXKECTBE IENBIX YHCEN, O0COOBbIe CBOWMCTBA PAllMOHAIBHBIX H
UpPpaIMOHATILHBIX YUCEN, apu(PpMETHIECKHE OTepaliH, a TAK)KE N3BJICUCHHE KOPHS HaTypallbHOU
CTENEHN Ha MHOYKECTBE KOMIUIEKCHBIX 4YHcell. biarogaps mocieaoBaTebHOMY pPACIIMPEHUIO
Kpyra UCIIOJb3yEMBbIX YMCENl U 3HAKOMCTBY C BO3MOXKHOCTSAMM MX IPUMEHEHUs I PELUCHUS
Pa3NIMYHBIX 33724 (POPMHUPYETCS MPEACTABICHUE O €IMHCTBE MATEMAaTHKU KaK HAYKH U €€ POJIH B

NOCTPOCHHH MOJIEJICH pealbHOr0 MUPA, HIMPOKO MCIIOIB3YIOTCS 0000IIEHHE 1 KOHKPETHU3AIIHSL.

Jluaus «YpaBHEHUSI U HEPABEHCTBA» peaU3yeTcs Ha MPOTSHKEHUHM BCEro OOy4YeHHs Ha
YPOBHE cCpegHero ooumero o0pa3oBaHUs, IOCKOJIBKY B KaxJaoMm paszaene IIporpammbl
IPEIyCMOTPEHO pElIeHHEe COOTBETCTBYIOIUX 3a/ad. B pesynprare oOydaromuecs OBJIAJEBAIOT
pPa3JIMYHBIMU  METOJAMHU  PELICHUsS PALMOHAIBHBIX, HWPPALMOHAIBHBIX, IOKA3aTEIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKHX ypaBHEHUH, HEPABEHCTB U CUCTEM, a TaKXKe 3ajad,
colepkauux napaMmerpsl. IlomydeHHble yMEHMS IIMPOKO HCHOJB3YIOTCA IPH HCCIEI0BAaHUU
(GYHKUMI C TOMOIIBIO IPOU3BOIHON, IPU PELICHUH MPUKJIAJHBIX 33]a4 U 3aJja4 Ha HaXOXKACHUe
HauOOJIBIINX U HAUMEHbIINX 3HaUeHU QpyHkuuu. JlaHHas copepxkarenbHas JIMHUS BKIIOYAET B
cebs1 Tarkke (GOpPMHPOBAHWE YMEHHMU BBIOMHATH pacy€rbl Mo (opmyiam, IpeoOpa3oBaHUsS
palMOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUW, a TAKKE BBIPAKEHUU,
coJepXkaluxX cTeneHu | Jjorapudmel. bmarogaps wu3ydeHuio anreOpandeckoro marepuasia
OPOMCXOIUT JajbHEWIIee pa3BUTHE aJITOPUTMHUYECKOTO M aOCTPAKTHOIO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JEIYKTUBHBIX PacCyKIeHUM, paboThl C CUMBOJIbHBIMU
dbopMamu, peaCTaBIEHNUs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHUJI€ PABEHCTB U HEPAaBEHCTB.
Anrebpa npeanaraer 3¢pGeKTUBHbIC HHCTPYMEHTHI IS pellieHHs] IPAaKTUYECKUX U €CTECTBEHHO-

HAYYHBIX 3a/1a4, HarJIAAHO ACMOHCTPUPYECT CBOU BO3MOJKXHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-MeToANYECKasE JUHUSA «DYHKIUM U TpaUKU» TECHO MEPEIIeTaeTcsl ¢
JPYTUMH JTUHHUSIMH y4eOHOT0 Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 331a€T MIOCIIE10BAaTEIbHOCTh
u3yuyeHus: Mmarepuana. l3yueHwe cTemeHHOH, MoOKa3aTeNbHOM, JiorapudMU4eckoil u
TPUTOHOMETPUYECKUX (PYHKIUH, UX CBOWCTB U rpa)MKOB, UCTIOIb30BaHUE (DYHKIIMN JUTSI pEIIeHUs
3aJa4 U3 Ipyrux yueOHbIX MPEAMETOB U pealbHON KU3HU TECHO CBSI3aHO KaK C MaTEMAaTUYECKUM
aHAJIM30M, TaK U C pelIeHneM ypaBHEHUI 1 HepaBeHCTB. [Ipu 3ToM Oosbiioe BHUMaHHUE yIEseTCs
(GopMHPOBAHUIO YMEHHS BIpaKkaTh (pOpMysiaMH 3aBUCUMOCTH MEX]Ty Pa3THUHBIMU BEJIMYMHAMM,
UCCIIEIOBaTh MOJMyYeHHbIE (PYHKIUH, CTPOUTh MX rpaduku. Marepuan 3ToH coaep KaTelbHOM
JIMHUM HalleJIeH Ha pa3BUTHE YMEHUI 1 HaBBIKOB, MO3BOJISIOLINX BbIpaXaTh 3aBUCUMOCTH MEXIY

BEITMYMHAMU B Pa3IMUHON (hopMe: aHaTUTHUIECKOM, Tpaduueckoi u cioBecHOr. Ero m3yuenue



CIOCOOCTBYET Pa3BUTHUIO AJTOPUTMUYECKOTO MBIIIICHUS, CIIOCOOHOCTH K OOOOIIEHHIO U

KOHKpPCTU3alun, UCITIOJIb30BAHUIO aHAJIOT Hil.

ConepxarenpHas nuHUS «Hadanma MareMaTH4ecKoro aHann3a» MO3BOJISET CYHIECTBEHHO
PACIIMPUTB KPYT KaK MaTEMAaTHYECKHX, TaK U MMPUKJIATHBIX 3a/1a4, JOCTYITHBIX 00Y4alOMINMCsI, TaK
KaK y HUX TOSBIISAETCS BO3MOXHOCTh CTPOUTH TPa(PUKH CIOKHBIX (YHKLIUH, OMPEAENATh UX
HauOOJIBIIINE U HAMMEHBIIINE 3HA4YCHUs, BbIYUCIATH IIJIOIIAaAu (I)I/Iryp 1 00BEMEI TCJI, HAXOJUTb
CKOPOCTH M YCKOpeHHs mporeccoB. JlaHHas copaepKaTenbHas JWHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHS MaTEMaTHYECKUX MOJIeIIeH peaibHbIX CUTYaIUi, TO3BOJISIET HAXOJUTh
Haujydymee peHICHUC B IIPUKIAAHBIX, B TOM YHCJIC COLHAJIBHO-DKOHOMHWYCCKUX, 3ajJaydax.
3HAKOMCTBO C OCHOBAMM MaT€MAaTHYECKOTO0 aHalIu3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO,
(OpMaNbHO-IOTUYECKOTO M KPEaTHBHOTO MBIIIICHUS, (JOPMUPOBAHUIO YMEHHUIl pacrio3HaBaTh
IPOSIBJIIEHUS] 3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE M HMcKyccTBe. OOydaroluecs y3HAKOT O
BBIJIAIOLINXCS PE3yJbTaTax, MOJYyYSHHBIX B XOJE Pa3BUTHS MaTeMaTHKH KaKk HayKd, U 00 WX

aBTOpax.

COI{Cp)KaTCJII)HO-MCTOIII/I‘-IeCKaSI JIuHKAS « MHOXKECTBA M JIOTHKAa» BKIIFOYACT B CE0sI DJIEMEHTHI
TCOPHUU MHOKCCTB U MaTEMaTHUCCKON JIOTUKH. TCOPGTI/IKO-MHO)KGCTBCHHI)IC MNpeaACTaBICHUA
IMPOHU3LIBAIOT BECh KYPC IIKOJIbHOM MaTeMaTUKU U npeaiararoT HanOoJee YHI/IBCpCaJ'IBHHﬁ SA3BIK,
O6’LCI[I/IH5[I-OH_II/II\/'I BCC pas3aciibl MATEMATHKU U ec HpI/IJ'IO)KeHI/II\/'I, OHU CBA3BIBAKOT PA3HBIC
MAaTECMAaTUYCCKHUE IOUCHUILIMHBI W HUX TPHUIIOKCHHA B CIHWHOC ICIIO0C. HOBTOMy BaXHO JaThb
BO3MOXXHOCTbH 06yqa}0meMyc;1 IIOHHUMAaTh TCOpCTHKO-MHO)KCCTBGHHI)IfI A3BIK COBpeMCHHOﬁ
MAaTCMAaTUKH U HUCIOJIb30BATh €I'0 IJIS BBIPAKCHUA CBOUX MBICJIEH. I[pyrHM Ba’KHBIM IIPU3HAKOM
MAaTCMAaTUKH KaK HAyYKHW CJICAYCT IIPU3HATH CBOﬁCTBCHHym en CTpOroCThb 000CHOBaHUM U
CJICAOBAHUC OHpG}I@HéHHHM ImpaBHJIaM IMOCTPOCHUA JOKA3aTCIILCTB. 3HAKOMCTBO C dJIEMEHTaMHU
MaTEeMaTHYEeCKON JIOTUKH CHOCO6CTBy€T Pa3BUTHIO JIOTHUYCCKOT'O MBIIIJICHUA o6yqafoumxc;1,
IMMO3BOJIACT UM CTPOUTH CBOU PACCYKJIACHHUA HAa OCHOBC JIOTUYCCKUX IMPABUJI, (I)OpMI/IpyeT HaBBbIKHU

KPUTUYCCKOT'O MBIIJICHUS.

B yueGHOM Kypce «Anrebpa v Hayajia MaTEMAaTUYECKOT0 aHallu3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJEIHPOBaHUSA, KOTOpbIE IPHU3BaHBl CHOCOOCTBOBATH (HOPMUPOBAHHIO
HAaBBIKOB [TOCTPOECHMSI MOJIETIEN PEATIbHBIX CUTYyalUil, UCCIEOBAHMS ITUX MOJENEN C MTOMOLIBIO
anmnapara ajaredpbl U MaTeMaTU4YecKoro aHalli3a, UHTEPIPETalUd IMOJTYYEHHBIX pPe3yiIbTaToB.
Takue 3amaHusl BIUIETEHBI B KaXABIH M3 Pa3[eiOB IPOrpPAMMBI, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HCHONb3YeTCsl Ui peIIeHus NpHUKIagHbIX 3amad. [lpu permenun

PCAIBLHBIX NPAKTUYCCKUX 3a/1a1 OGy‘-IElIOH_[I/IeCH Pa3sBUBArOT HaGHIOIIaTeHLHOCTB, YMCHUC HAXOJUTH



3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH
npobnemy. JlesTenpHOCTP 1O (OPMHUPOBAHUIO HABBIKOB DEIICHHS TMPHUKIATHBIX 33134
OpraHusyercs B TIpolecce H3y4YeHHs BCeX TeM Y4eOHOro Kypca «Anrebpa u Haudana

MATEMAaTHUYCCKOI'O aHaJIn3a.

Ha HN3YUYCHUC yqe6Horo Kypca «Anre6pa 1 Hadajla MaTEMAaTHYCCKOI'O aHaJIn3a» OTBOIUTCA

272 yaca: B 10 kmacce — 136 gacos (4 yaca B Henenio), B 11 kimacce — 136 yacoB (4 yaca B HEZIEIO).

COJAEPKXAHUE OBYYEHUA
10 KJIACC
Yuciia U BBIYUCICHUS

Panmonaneubie uncina. OOBIKHOBEHHBIC M JIECATUYHBIC JPOOH, MPOICHTHI, OCCKOHEYHBIC
nepuoanueckue Apoou. [Ipumenenue npoOeii u IPOLEHTOB ISl PEIICHUs MPUKIIATHBIX 3a7a4 U3

Pa3IUYHBIX OTpACEH 3HAHUW U PEeaIbHOW KU3HU.

JeiicTButenpHble yKcia. ParyoHanbHble M MppallMOHANbHBIE 4yucia. ApupMeTHYecKue
ONEpalyy C JECHCTBUTEIBHBIMUA 4YHCIaMU. MOIyJb NEUCTBUTENBHOIO YHMCIIA M €ro CBOMCTBA.
[TpuOn>k€HHbIE BBIUMCIICHUS, IpaBWIa OKPYTJEHUs, NPUKHIKA M OLEHKa pe3yibTara

BBIYHUCIIEHUN.

Crenenb ¢ nenbiM nokaszareneM. bunom Herotona. Mcnonbs3zoBanue noaxoasieit (opMbl

3alACU ACUCTBUTEIBHBIX YUCEI AJIs PEIIEHUS PAKTUYECKUX 3a/1a4 U IIPEICTaBICHUS JaHHBIX.
ApudmeTnueckuii KOpeHb HaTypaibHON CTEIIEHU U €r0 CBOMCTBA.

CreneHb € pallMOHAIBHBIM IIOKA3aTeIeM W €€ CBOWMCTBA, CTENEHb C JEUCTBUTEIIbHBIM

MOKa3aTeJIeM.
Jlorapudm uncma. CroiicTa norapudma. /lecaTuunbie u HaTypalbHbBIE JIOTAPU(PMBL.

CI/IHyC, KOCHUHYC, TAHT'CHC, KOTAHI'CHC YHCJIOBOI'O aprymMcEHTa. ApKCI/IHyc, APKKOCUHYC U

APKTAHI'CHC YU CJIOBOI'O apryMmeEHTa.



YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHUS.

PaBHOCHIBEHBIC YpaBHCHUA U YPaBHCHUA-CICICTBU. HepaBeHCTBO, PEIICHNEC HCPABCHCTBA.

OCHOBHBIE METO/IbI PEIICHHS LENbIX U IPOOHO-pAIMOHATIBHBIX YPAaBHEHHI U HEPABEHCTB.
MHoOrouseHsl OT OJHOU IIEPEMEHHON. /[e1eHne MHOrO4WIeHa Ha MHOTOWIEH C OCTaTKOM. Teopema

be3y. Muorounensl ¢ nensiMu kodpdunmentamu. Teopema Buera.

Hp606p330BaHI/IH YHCJIIOBBIX BI)Ipa)I(CHPII;'I, CoACpNKaMUX CTCIICHU U KOPHHU.

UppanuonanbHble ypaBHeHUsl. OCHOBHBIE METO/Ibl PELLIEHUS UPPALIMOHAIIBHBIX YPAaBHEHUH.

ITokazaTenpHBIC YpaBHCHMU. OcHoBHBIC MCTO/bI pCHICHUSA ITOKA3aTCIIbHBIX ypaBHeHHﬁ.

[TpeoOpa3oBaHue BEIpAKEHUH, COIEPIKAIIUX JTIOTAPHPMBI.

Jlorapudmuueckue ypaBHeHus. (OCHOBHBIE METOJBI pEUICHHS JIOTapUPMUYECKUX

YPaBHEHUM.

OcHoBHbIE TpuUroHomerpuueckue Qopmynsl. I[IpeoOpazoBaHue TPUTOHOMETPUUECKUX

BbIpa)keHUil. Perienne TpUroHoMeTpruuecKuxX ypaBHEHUH.

Pemenue cucremM JIMHEHHBIX YpaBHEHHMH. Marpuiia CHCTEMbl JIMHEHUHBIX YpaBHEHHM.
Onpenenurens MaTpuipl 2X2, €ro TIEOMETPUYECKHH CMBICI M CBOWCTBA, BBIYMCICHHE
€ro 3HA4YeHUs, NPUMEHEHHE OIpPEACIUTENA Ul PEUICHUS CUCTEMBbl JIMHEWHBIX YpPaBHEHM.
Pemrenne npuknagHbIX 3a7a4 C IMOMOIIBIO CUCTEMBI JIMHEHHBIX ypaBHeHMU. MccnenoBanue

MMOCTPOEHHOM MOJIEU C TOMOIIBIO MAaTPUIL U OTIPEICITUTENCH.

[TocTpoeHrne MaTeMaTH4eCKUX MOJENEH peaJlbHOW CUTYalllH C IOMOIIbI) YPaBHEHUU U
HepaBeHCTB. [[puMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 33/1a4 U 3a1a4

U3 PA3IUYHBIX 00JIaCTel HAYKU U pealbHON KU3HU.

DyHKIUHN U TPaQUKH

@yHkuus, crnocodbl 3amaHus (yHKuM. B3aumMuo oOpaTtHble (QyHKuMu. Kommosurms

¢bynkuuit. I'paduk pyHkumu. DnemeHTapHble Ipeodpa3zoBaHus rpaduKoB (HyHKITHA.



OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HadeHUd ¢yHkumuu. Hymu ¢yakmum. [IpomexyTku
3HaKonocTossHCTBA. YETHbie M Heu€THble QyHKuuuU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (YyHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKuuu. Hanbosnbiiee 1 HauMeHbIlee

3HaYeHUs (PYHKIIMH Ha IPOMEXKYTKE.

Jluneitnas, kBagpaTuyHasi U IpOOHO-IMHEHHas PYHKIMHU. DJIeMEHTapHOe UCCIeI0BaHUE U

MOCTPOCHUE UX IPAPUKOB.

CrenenHass (pyHKIUS C HaTypaJbHBIM M IIEJbIM MMoKa3aTteneMm. EE cBoiicTBa m rpaduk.
CpoiicTBa 1 rpaduk KOpHS n-Oi CTENeHU Kak (PyHKIUM OOpaTHOM CTENEHU C HATypaJbHBIM

IIOKa3aTCJICM.

[TokazarenpHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku. Mcmonb3oBanue

rpadukoB QyHKIMIA Ui pelIeHUs] ypaBHEHUH.

TpuroHomeTpuveckas OKPY)KHOCTb, OIpENIEIeHHEe TPUTOHOMETPHUYECKUX  (DyHKITHIA

YHUCJIOBOT'O apTyMCHTA.

QOyHKIMOHAIBHBIE 3aBUCHMOCTH B PEAJbHBIX MPOLECCAaX U SABIEHUIX. [ paduKku peasbHbIX

3aBUCUMOCTEMN.

Hayana MaTeMaTH4eCKOro aHAJIN3a

ITocnenoBaTeabLHOCTH, CIIOCOOBI 3aaHus OCIeA0BaTeIbHOCTEH. MeTo ] MaTeMaTHYECKON
MHAYKUMA. MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIEI0BATENLHOCTU. VICTOpUS BO3HMKHOBEHUS

MaTeMaTUYECKOT0 aHalln3a KaK aHalIn3a 0€CKOHCYHO MaJlbIX.

Apudmernueckass U reoMeTpuueckas — mporpeccuu.  beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBaIOLIeH IeoMEeTpUUYECKON MPOTrpPEeCcCHH.
JIMHENHBIN W SKCHOHEHUHMAIbHBIM pocT. Yucno e. Popmylia CIO0XKHBIX ITPOLEHTOB.

Hcnonp3oBaHne MPOTPECCUy ISl pelieHUsT PEalIbHBIX 3a1a4 MPUKIIATHOTO XapaKTepa.

HenpepoiBable pyHKIMYU 1 X cBOMCTBA. ToukH pa3pbiBa. ACUMITOTHI TpauKOB (QyHKITHH.
CaoiicTBa (hyHKUIMH HENpPEPBIBHBIX HA OTpe3Ke. MeToa MHTEepBajIoB JUIsl pELIeHHs] HEPaBEHCTB.

[IprMeHeHre CBOMCTB HEMPEePhIBHBIX (PYHKIIUM [Tl pelIeHus 3a/1a4.

[TepBas u Bropas nmpon3BoHble QyHKIMH. OnpeneneHne, reOMeTpUIecKuil U (pu3nIecKuii

CMBICJI IPOM3BOTHON. Y paBHEHUE KacaTelNbHOM K rpaduKy QyHKIUH.



[TpousBoHBIE 3TeMEeHTapHBIX (PyHKIMI. [Ipor3BoIHASI CYyMMBI, TPOU3BEIECHUS, YACTHOTO U

KOMITO3UIIUH (PYHKITHI.

MHo:xecTBa U JIOTHKA

MHoOXecTBO, onepaly HaJl MHOXKECTBaAaMU M WX cBoicTBa. [uarpammbl Ditniepa—Benna.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO aIlapara JJisi ONMCAaHHUS peajbHBIX IPOLECCOB U

SIBJICHUH, TIPY PEIICHUY 3a/]a4 U3 JPYTUX Y4E€OHBIX IIPEIMETOB.

OnpeﬂeneHI/Ie, T€OpEMa, CBOMCTBO MaTeMaTHYECKOTO O6’beKTa, CJICACTBUE, 10KA3aTCIbCTBO,

PAaBHOCHUJIBHBIC YPAaBHCHHUA.

11 KJIACC

Yucia 1 BBIYUCJIEHUA

Harypanpaple u menbie yucna. [IpuMeHeHWE TPU3HAKOB JEIMMOCTH IICNBIX YHCE,
HanOospmui oo nemutens (nanee — HOJl) m HaumensInee obmee kpatHoe (nanee — HOK),

OCTATKOB 10 MOAYJIKO, AJITOPUTMA EBknuna nis pelICHUs 3a/1a4 B LCJIbIX YUCIIAX.

KommiekcHble umcna. AnreOpanueckas W TpUTOHOMETpHuYecKas (OpPMbI  3alucu
KOMILJIEKCHOTO 4Hcia. ApupMeTHYeckue ornepanuy ¢ KOMIUIEKCHbIMU unciaaMu. M3o0paxkenue
KOMIUIEKCHBIX YHMCEJl Ha KOOpAMHATHOU m1ockoctu. @opmyna Myaspa. KopHu n-oii crenenu us3
KOMIUIEKCHOrOo 4ucina. [IpumMeHeHHe KOMIUIEKCHBIX 4YHCeNl s peleHus (QU3NYEeCKUX |

TCOMETPHUICCKUX 3aaa4.

Y];)aBHeHHﬂ H HEPpABEHCTBA

Cucrema u COBOKYITHOCTb ypaBHCHI/Iﬁ " HCPABCHCTB. PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-

cleacTBus. PaBHOCHIBLHBIC HCpPaBCHCTBA.

OT60p KOpHCﬁ TPUTOHOMCTPHUHICCKUX ypaBHeHI/Iﬁ C IOMOIIIBIO TpPIl"OHOMCTpPI‘-ICCKOfI

OKPY’KHOCTH. Pemenne TPUTOHOMCTPUUICCKHUX HCPABCHCTB.

OcHOBHBIE MCTOJbI PCHICHUA MMOKAa3aTCIbHbBIX U HOFapI/I(i)MI/I‘-IeCKI/IX HCPaBCHCTB.

OcHOBHBIC MCTOJbI pCHICHUS UPPALUOHAJIBHBIX HCPABCHCTB.



OcHOBHBIC MCTObI pCIICHUA CUCTCM U COBOKyHHOCTefI pallnOHAJIbHBIX, UPppAallMOHATIBbHBIX,

MOKa3aTeIbHBIX U JJOTapU(PMUUECKUX YPaBHEHHIA.

YPaBHeHI/IH, HCpaBCHCTBA U CUCTEMBI C ITapaMETpaMHu.

[IpuMeHeHre ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PELICHUI0 MAaTEMaTHMYECKHUX 3aJad U
3a7a4 U3 pazIMYHbIX OoOJacTed HAyKM M pPEATbHOM >KM3HM, HHTEpIIpPETalus MOIYyYEHHBIX

pe3yJIbTaTOB.

DOYyHKIUM U TPaPUKU

['paduk xommnosunuu ¢yHkiuil. ['eomerpudeckue oOpas3bl ypaBHEHUIl U HEPaBEHCTB Ha

KOOpﬂHHaTHOﬁ IIJIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U TPapUKH.

['padmyeckue MeTO bl pellieHus] ypaBHEHHH U HepaBeHCTB. | padudeckue MeTo bl pereHus

3a7ia4 C rnmapamMeTpamMu.

Wcnonb3zoBanue rpadukoB (yHKIMA IS MCCIEIOBAHUS IPOIIECCOB W 3aBUCHUMOCTEH,

KOTOPBIC BOSHUKAIOT IIPpU PCHICHUHU 3a/1a4 U3 IPpYTHUX y‘-Ie6HI:>IX NpeaAMETOB U peaanOfI KU3HU.

Hauyaia MaTeMaTH4eCKOIr0 aHAJIU3a

HpI/IMeHeHI/Ie HpOI/ISBOI[HOI\/’I K HCCJICAOBAHHIO (I)YHKI_II/Iﬁ Ha MOHOTOHHOCTB U 3KCTPEMYMBI.

Haxoxnenue HaMOOJIBIIIEr0 M HAUMEHBIIICTO 3HAUCHUM HerepBIBHOﬁ (1)YHKI_[I/II/I Ha OTPE3KE.

[Ipumenenre mTPOUZBOAHONU MJISI HAXOXKIEHUS HAWIYUIIErO pEeHIeHUs B TPUKIAJTHBIX
3a/a4yax, JJIs ONpEeNeHUss CKOPOCTH M YCKOpPEHMs Mpoliecca, 3aJaHHOro (GopMyJol Wi

rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. [lepBooOpa3HbIe AIeMEHTapHBIX

¢bynxuii. [IpaBuia HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. ['eomerpryeckuil CMbICI MHTErpana. Beraucienne onpeneaéHHoro HHrerpaia

no popmyrne Horotona-JleitOuuma.

[Ipumenenue wuHTErpanga Il HAXOXKICHHS IUIONMIAJIEd TUIOCKUX (GUTYp W 00BEMOB

TCOMETPHUICCKUX TCII.



[Tpumeps! pemennii nugdepeHnuanbHbIX ypaBHEHHA. MaTeMaTnueckoe MOJSINpOBaHHUE

peabHBIX MPOIECCOB C MOMOIIBIO AU (PepeHInaTbHBIX YPAaBHEHUH.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHL) HA
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUW A

JIMYHOCTHBIE PE3YJIBTATHI
1) rpa:KIaHCKOro BOCIIUTAHMS:

Cc(OPMHUPOBAHHOCTh ~ TPAXKJAHCKOM IMO3MIUM  OOydaromerocs Kak aKTUBHOIO U
OTBETCTBEHHOI'0 WIEHA POCCHHICKOro OOIIECTBa, MPEJCTABIEHHE O MAaTeMAaTHYECKHMX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SBIEHUH, HPOLEAYp TIpPakJaHCKOro 0OIecTBa
(BBIOOPBI, OMPOCHI M JPYroe), yMEHHE B3aMMOACWCTBOBATH C COLUMAIBHBIMU MHCTUTYTAaMH B

COOTBCTCTBHUH C UX (bYHKI_[I/IHMI/I W Ha3HAYCHUEM,
2) MAaTPUOTHYECCKOI'0 BOCIIMTAHUSA

c(OpPMHUPOBAHHOCTh POCCUICKON TPa)TaHCKOW UACHTUYHOCTH, YBOKEHHUS K MPOILIOMY U
HACTOAIIEMY POCCHUIMCKONM MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHWE K JIOCTUKEHHSIM POCCUUCKUX
MaTeMaTUKOB M POCCUMCKON MaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ATUX JOCTHKEHUU B

JIpYTrUX HayKaX, TEXHOJIOTHUSAX, chepax SKOHOMHKH;
3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSA:

OCO3HAHHWE  JYXOBHBIX  IIEHHOCTEM  pOCCHHCKOro  Hapoga, chHOopMHpPOBAHHOCTH
HPABCTBCHHOI'O CO3HAHUA, OTUUCCKOT'O MOBCACHHA, CBA3AHHOI'O C MPAKTUYCCKUM IMMPHUMCHCHUCM
JOCTHKEHUI HAyKH M JESITEIBbHOCTbIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIAJa B IOCTPOCHHE

YCTOWYUBOTO Oy IyIIEro;
4) 3CTeTHYECKOr0 BOCITUTAHUS:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAs 3CTETUKY MATEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7ad, PEIICHHH, PacCyKICHUH, BOCIPUUMYUBOCTh K MaTEMaTUYECKHM AaCIIEKTaM

pa3InYHbIX BUIOB UCKYCCTBA,



5) ¢pu3nYecKoro BOCHUTAHUSA:

c(OPMHPOBAHHOCTb YMEHUS MPUMEHATh MaTEMAaTUYECKHUE 3HAHUS B MHTEpecax 370pOBOrO
u Oe3omnacHOro obOpas3a >XKH3HM, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY 3A0pPOBBIO (370pOBOE
nUTaHue, cOATAHCHPOBAHHBIM PEXXUM 3aHATHH U OTIbIXA, peryisipHas (pu3nuecKasi akTHBHOCTD ),

buznyeckoe COBEPIUICHCTBOBAHNUE MIPU 3aHITUSX CIIOPTUBHO-030POBUTEIHHON JESITEIbHOCTHIO;
6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTb K TPYZAY, OCO3HAHHUE LIEHHOCTH TPYAOJIOOUS, UHTEPEC K Pa3IMuHBIM cepam
MpOoECCHOHAIBHON JESITEIbHOCTU, CBA3AHHBIM C MAaTEMAaTUKOU W €€ MPUIIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymed npodeccu © Peain30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TIUIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTUYeCKOMY OOpa3OBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHUIO B PEIICHUU

MPaKTUYECKHX 33J1a4 MAaTEMaTHYECKON HANIPaBICHHOCTH;
7) 3KOJIOrHY€eCKOro BOCIIUTAHMSA:

C(l)OpMI/II)OBaHHOCTI) 9KOJIOTHYCCKOMN KyJbTYpbl, IHIOHHMAHUC BJIIMAHHA COLHUAIBHO-
SKOHOMHYECCKUX TIPOLECCOB Ha COCTOAHUC HpHpOILHOfI U COIUAIbHOM Cp€abl, OCO3HAHUC
r100aJIbHOTO XapaKkTepa 3KOJIOTUYCCKUX Hp06J'IeM, OpHuCHTalud Ha HPUMCHCHUC MAaTCMATUYCCKUX
3HAHUU 15 peuiCHus 3a1a4 B obiactu Oprma}omeﬁ CpCabl, MIIaHUPOBAHUC ITOCTYIIKOB U OLICHKHA

WX BO3MOKHBIX MMOCIEICTBUI ISl OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

C(i)OpMPIpOBaHHOCTB MHPOBO33pCHUA, COOTBCTCTBYOLICITO COBPEMCHHOMY  YPOBHIO
Pa3BUTHA HAYKH U O6HleCTBeHHOI>’I IMPAKTHUKHU, ITOHUMAHUC MaTeMaTHYeCKOMU HAayKH Kak C(l)epbl
YeJI0BEUYCCKOMN JACATCIIbHOCTH, ODTAaIlOB eé Pa3sBUTHUA U 3HAYMMOCTHU JIS PA3BUTHUA HUBUIIA3ALIUU,
OBJIAICHUEC A3BIKOM MAaTC€MaTUKH U MaTeMaTH4IeCKOI Ky.]'IBTypOﬁ KaK Cp€ACTBOM IMO3HAHUS MUPA,
TOTOBHOCTL OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO JACATCIBHOCTD MHANBUAYAJILHO U

B TpYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTebHBIC YHHBepPCaJIbHbIC YUeOHbIe AeliCTBUS

Ba3oBbie Jiornueckue 1eficTBUA:



BBIABIISITh W XapaKTEPU30BaTh CYIIECTBEHHBbIC IPHU3HAKH MaTeMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOWICHWA MEXAYy TMOHATHAMH, (OPMYIUPOBATH ONpEACICHHUS MOHATHH,
yCTaHaBJIMBATh CYLIECTBEHHBIH IpPU3HAK KIacCU(PUKALMM, OCHOBAaHMs sl OOOOILEHUS U

CpaBHCHHS, KPUTCPHUHU ITPOBOJUMOI'O aHAIMU3a,

BOCIIPUHUMATh, (OPMYJIHPOBATH M MPeoOpPa3OBBIBATH CYKIEHUS: YTBEpAUTENbHbIE U

OTpULATCIIBHBIC, CIMHUYHBIC, YHACTHBIC U O6H_II/IC, YCJIOBHEIC;

BBIABJIATE MATCMATHUYCCKUEC 3aKOHOMCPHOCTH, B3aUMOCBA3U W HPOTHUBOPCHUSA B @aKTax,
JaHHBbIX, Ha6JHOI[eHI/ISIX )48 YTBCPIKIACHUAX, npeajiararb KpUTCpUU JII BBISIBJICHHUA

3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

ACJIaTb BBIBOABI C HCIIOJB30BAHUCM 3dKOHOB JIOTUKH, ACAYKTHBHBIX W HWHAYKTHUBHBIX

YMOSaKJIIO‘{CHI/Iﬁ, YMOSaKJ'IIO‘leHI/Iﬁ 110 aHaJIOT'UH,

MIPOBOJIUTH CAMOCTOSATEIBHO JI0KAa3aTEILCTBA MATEMATHUYECKUX YTBEPKICHUM (TIPSIMBIEC U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAllMI0, MPHUBOJUTH MPUMEPHl U  KOHTPIPUMEPHI,

000CHOBBIBATH COOCTBEHHBIE CYKACHUA U BbIBOJBI;

BbIOMpATh cr10co0 penieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,

BLI6I/IpaTI> HanOoJee MOAXOISIIUN C y‘{éTOM CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/IeB).

Ba3oBbie ucciaenoBareabCcKue AeHCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATENbCKUIA HHCTPYMEHT MO3HaHUS, (POpPMYIUPOBATh
BOIPOCH], (PUKCHpYIOIIME IPOTUBOpEUnE, NpoOJeMy, YCTaHABIMBATh HMCKOMOE M JIaHHOE,

(dbopMHUpPOBATH TMIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULINIO0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUIAHMPOBAHHBINM  DKCIIEPUMEHT, HCCIEAOBAaHUE TIO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOro OOBEKTa, SBJICHUS, MPOIecca, BBISBICHUIO

3aBUCUMOCTEH MCKIAY O6’bCKTaMI/I, ABJICHUAMMU, ITPOLCCCAMU;

CaMOCTOATCIIbHO (bOpMy.HI/IpOBaTB O606H.[CHI/IH W BBIBOABI IO pE3yJibTaTaM HpOBCI[éHHOl“O
Ha6J'IIO,ZIeHI/I$I, HCCIICA0BAaHMs, OHCHHUBATE JOCTOBEPHOCTD IMOJTYYCHHBIX PE3YyJIbTaTOB, BBIBOAOB U

00001IeHN;

MMPOTrHO3UPOBATH BO3MOXKHOC PA3BUTUC NPOUECCCA, 4 TAKIKC BbIIBUTaTh IMPCAIIOJIOXKCHUA O

€0 Pa3sBUTUHN B HOBBIX YCJIIOBUAX.



Paborta ¢ nngopmanmeii:

BBIABJIATH I[e(bI/II_II/ITI)I I/IH(i)OpMaL[I/II/I, JaHHBbIX, HCO6XOI[I/IMI)IX IJIs1 OTBETA Ha BOIIPOC U JJIA

pelIeHHus 3a/1a4u;

BBIOMpaTh MHGOPMAIMIO W3 HMCTOYHUKOB  PA3MUYHBIX THUIOB, aHAJIW3HPOBATH,
CHUCTEMATH3UpPOBaTb M MHTEPIPETUPOBATh HMHPOPMALUIO pPA3IMYHBIX BHIOB H  (GOpM

IIPEJICTaBIICHMUS];

CTPYKTYypUpOBaTh HH(GOPMAIUIO, MPEACTABIATH €€ B PA3IMYHBIX (PopMax, MIUTFOCTPUPOBATH

rpaduvecKu;

OLICHUBATh HAI&KHOCTh HMHGOPMAIMM IO  CAMOCTOSTENHHO  C(HOPMYITUPOBAHHBIM

KPUTEPUSM.

KOMMyHHKaTHBHI)Ie YHUBEPCAJIbHBIC y‘leﬁl—[ble JeCTBHUSA

Oo0mmenue:

BOCIIPUHUMATb H Q)OpMYHI/IpOBaTB CYXKJACHUSA B COOTBCTCTBUH C YCIOBHAMU U LECIISIMU
O6H_ICHI/I}I, ACHO, TOYHO, I'PAMOTHO BBIPAXKATHb CBOKO TOYKY 3pCHHUA B YCTHBIX U IMMCBbMCHHBIX

TCKCTAaX, 1aBaThb MMOACHCHUS 110 X0y PCUICHU 3a1a4l, KOMMCHTHUPOBATH HOJIy‘-ICHHBIﬁ pe3yJibTarT;

B X0Jle 00CY)XJIeHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMON TeMbI, MPOOIEMBbI,
peraemMoil 3aja4u, BBICKA3bIBaTh WJIEW, HAIIEJICHHBIE HA MOWCK PEUIECHHUs, COMOCTaBIATh CBOU
CYXKIEHHS C CYXJIEHUSMHU JIPYTUX YYaCTHMKOB AMANiora, OOHapYy>KUBATh pa3ivuue U CXOACTBO

MO3ULINH, B KOPPEKTHOH Gopme hopMyIMpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

IIPEJCTABIISITh PE3YNbTAThl PEIICHUS 3aJadyM, JKCIIEPUMEHTA, HCCIECJOBAHMS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BHICTYIIJICHUS C yUETOM 3a]a4 MPe3eHTAllMH U 0COOEHHOCTEN

ayJIMTOPHUH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHble AeilicTBUS

Camoopranusauus:

COCTaBJIATh IUIaH, AJTOPUTM pELICHUs 3a]aud, BBIOMpATh CIIOCOO peIIeHUs C Y4ETOM
UMEIOLINXCS PEeCypcoB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATH

BapUaHTHI pEUICHUH ¢ y4ETOM HOBOM MH(POPMAIIHNH.



CﬁMOKOHTpOJIb, 3MOLMOHAJIbHBIA HHTEJJIEKT:

BJIaJACTh HABbIKAMH M03HABaTeILHOMN pe(i)J'ICKCI/II/I KaK OCO3HaHHUsA COBCPIIACMBIX ,Z[CI\/'ICTBI/II‘/’I n
MBICJIMTCJIBHBIX ITPOLICCCOB, UX PE3YJILTATOB, BJIAJICTh criocobamu CaMOIIPOBECPKHU, CAMOKOHTPOJIA

Ipolecca U pe3yJibTaTa pelieHUsl MaTeMaTH4eCKON 3a/1auH;

NpeaABUACTbE TPYAHOCTH, KOTOPBIC MOI'YT BO3HHMKHYTH IIpU PEIICHUU 3ada4yd, BHOCHUTDH
KOPPEKTHUBBI B ACATCIIBHOCTL Ha OCHOBEC HOBBIX 06CTOHTCJ’IBCTB, JaHHBIX, HaﬁHCHHBIX OH_II/I6OK,

BBISIBJIEHHBIX TPYJIHOCTEH;

OLCHUBATb COOTBCTCTBUC PC3YyJibTaTa LCIN U YCIOBUIM, O0OBACHATH IMPUYXUHBI JOCTUKCHUS
WM HCAOCTHIXCHUA PC3YJIbTATOB JACATCIBHOCTH, HAXOAWUTb OIHI/I6Ky, AaBaTb  OLICHKY

IPUOOPETEHHOMY OIIBITY.

CoBmecTHas AeATECJIbHOCTD:

IOHMMATh U KCII0JIb30BATh MPEUMYILECTBA KOMAHIHOM W MHJIMBUIYaJbHOU pabOTHI MpHU
peICHNN y‘~I€6HI)IX 3aaa4, IMPUHHUMAThL MLCJIb COBMECTHOM ACATCIIBHOCTHU, IIJIAHUPOBATDH
OpraHU3aIMI0 COBMECTHOM pPabOThI, pacmupeneisiTh BUABI padOT, JOrOBapUBATHCS, OOCYKIATh

MIPOLIECC U Pe3yNIbTAT paboThl, 06001IaTh MHEHHUS HECKOIBKUX JIIOJIEH;

y4acTBOBaTh B TPYMIMOBBIX (Qopmax paboThl (00CyxkAeHHs, OOMEH MHEHUH, «MO3TOBBIE
LITYPMBD» U UHBIE), BHITOJIHATH CBOIO YacTh PA0OTHI M KOOPIMHUPOBATH CBOU JEHCTBUS C JPYTUMHU
YJIeHAMHU KOMaHJbl, OLIEHWBAaTh KAauyeCTBO CBOEr0 BKJAJa B OOLIMI MPOAYKT MO KPUTEPHUSM,

C(i)OpMy.]'II/IpOBaHHHM Y4aCTHUKaMHU B3aMMOJEUCTBUSI.

IMPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenusi B 10 kiacce oOyuarommiics TONYYHT CIEAYIOIIAE TPEIMETHBIE
pe3yNbTaThl M0 OTAENbHBIM TeMaM palbouel mporpammbl yueOHOTo Kypca «AinreOpa u Hayana

MATEMATHYCCKOI'O aHaJIn3a .

Yuciia 1 BLIYUCJIEHUA:

CBO60I[HO OIICpHUPOBATH MMOHATHAMU: PAIUOHAJILHOC YUCIIO, OeckoHeuHast nepuoanveckas
I[p06b, MPOLCHTHI, UPPANUOHAIBHOC YHCIIO, MHOXCECTBA PAIIMOHAJIBHBIX U JIEUCTBUTEIIHLHBIX

YHUCeN, MOAYJIb JEHCTBUTEIHLHOTO YHCIIA;



OPUMEHSTH IPOOH M MPOLEHTHI ISl PELICHNUS MPUKIAIHBIX 3a/1a4 U3 PAa3IUUHBIX OTpacien

3HAHUU U PEaJIbHOM KU3HU;

OPUMEHATh TPUOIMKEHHBIE BBIYMCICHHUS, MPAaBUJIA OKPYIJICHHS, TPUKUAKY M OLEHKY

pe3yJibTaTa BEIYMCIIEHUI;

CBO60,I[HO ONCpHUpOBaTh IOHATHEM: CTCIICHb C MLCJIBIM IIOKa3aTcIeM, MCIIOJIb30BAaTh
MOAXO A1y 1O (bOpMy 3aliucu ,HGfICTBHTGJ'IBHBIX quceil g pCHICHUS MPAaKTHYCCKHUX 3alad U

MNpEaACTaBJIICHUA JaHHBIX,

CBO60,I[HO OIICPHUPOBATDL ITOHATUCM apI/I(bMCTI/I‘{eCKI/Iﬁ KOPCHb HaTypaHLHOfI CTCIICHH,

CBO6OI{HO OICpHUPOBATH HOHATUCM: CTCIICHDb C PAllMOHAJIbHBIM IMOKA3aTCIICM;

CBOOOJTHO ONEpUpPOBATh MOHATHSIMH: JIorapudM dYHCIa, IECITHUYHBIE W HATypaJbHBIE

J0TapuQMBbI;

CBO60,I[HO OIICpHUPOBATH IIOHATHAMU: CHUHYC, KOCHHYC, TAHI'CHC, KOTAHI'CHC YHCJIIOBOTO

ApryMcCHTA;

ONCpHUpOBaATh NOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI'CHC YU CIIOBOI'0 apryMCHTA.

YpaBHeHusi U HepaBeHCTBA:

CBO6OI[HO OIICpHUPOBATH NOHATUAMU: TOXKACCTBO, YPABHCHNEC, HCPABCHCTBO, PABHOCHUJIBHBIC

YPaBHEHUS U yPABHEHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA;

NPUMEHSTh PAa3JIMYHbIE METOJbl PELIEHUS PAlUOHAIBHBIX U JIPOOHO-pallMOHAIbHBIX

ypaBHeHI/II\/'I, MPUMCHATH MCTOA MHTCPBAJIOB JJIsI pCUHICHUA HCPABCHCTB,

CBO60}1HO OICpHUPOBATH TMOHATHUAMU: MHOTOUICH OT OJIHOP'I nepeMeHHoﬁ, MHOT'OYJICH C
OCJIBIMHA KOE)(b(I)I/IL[I/ICHTaMI/I, KOpHH MHOI'OYJICHA, IIPUMCHATH ACJICHUC MHOI'OYJICHA HAa MHOTOYJICH

C OCTAaTKOM, TCOPEMY Be3y " TCOpEMY Buera mis peuicHusA 3a1a4;

CBOOOZHO OINEpPUPOBaTh TMOHATUSMHU: CHCTEMa JIMHEWHBIX YypaBHEHUH, MaTpHIla,
ONpeAeIuTeNh MaTpUlbl 2 X 2 W €ro TeOMETPUYECKUH CMBICI, HCIIOIb30BaTh CBOWCTBA
onpeaenuTens 2 X 2 sl BBIYUCICHHUS €r0 3HAYeHUs, IPUMEHATh ONPEACIUTENH ISl PEIICHUS

CHCTEMBI JIMHEHHBIX ypaBHeHI/II‘/’I, MOJCIINPOBATH PCAJIBHBIC CUTYyalluU C TIOMOIIBIO CUCTCMbI



JUHEWHBIX YpPaBHEHHH, WCCIIEIOBATh IOCTPOCHHBIC MOJEINM C TIOMOINBI0 MATPUIl H

OIpeAenuTeNel, UHTEPIIPETUPOBATD ITOJIyYEHHBIN pe3yJIbTar;
UCIIOJIb30BaTh CBOMCTBA ACHCTBUI ¢ KOPHAMHU I MPeoOpa30BaHUs BBIPAKECHUIA;

BBIIIOJIHATH npeo6pa3013aHI/1${ YHCJIOBBIX BBIpa)KeHHfI, coacpxKammx CTCIICHHU C

panrOHAJIbHBIM IIOKa3aTCIICM,

UCTIONB30BaTh  CBOMCTBAa  JyiorapumMoB Uit  mpeoOpa3oBaHust  JIOTapU(YMUUIECKUX

BBIPAKECHMUI;

CBO6OI{HO OIICpHUpPOBATH IOHATHUAMMU: HppanuoOHaJIbHBIC, IIOKa3aTCJIbHBIC n
JIOFapI/I(i)MI/I‘-IeCKI/Ie YpaBHCHUSA, HAXOAUTb UX PCHICHUA C MMOMOLIBIO PAaBHOCHUJIBHBIX IICPEXOJ0B

HJIN OCYIICCTBJIASA ITPOBEPKY KOpHeﬁ;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpUYECKHE  (QopMyJsibl i IpeoOpazoBaHuUs

TPUTOHOMETPUYECKUX BBIPAKECHUN;

CBOOOZHO ONEpUPOBATHh TOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, IPUMEHATH

H606XOI[I/IMI>IG q)OpMy.HBI JJI pCIICHUA OCHOBHBIX THUIIOB TPUTI'OHOMCTPUYCCKUX ypaBHeHHﬁ;

MOACIINPOBATE PCAJIbHBIC CUTyallUM Ha SA3BIKC anre6p51, COCTAaBJISITb  BBIPAXXCHUA,
YpaBHCHU, HCPABCHCTBA II0 YCIOBHIO 3aJda4dd, HUCCICAOBATL IMMOCTPOCHHBLIC MOJICIN C

UCIIOJIb30BAaHUEM alIapaTa anreOpsl.
DOyHKIUH U TPapuKu:

CBOOOJTHO ONEpUPOBaTh MOHATUAMM: (YHKLHSA, CHOCOOBI 3alaHUs (PYHKIMH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMIO3ULIMS (DYHKUMH, rpapuk (YyHKIUH, BBIIOJIHATH 3JIE€MEHTApHBIC

npeobpazoBanus rpadukoB QyHKINH;

CBO60I[HO OICpHUpOBaATh TTOHATUSAMMU! 00J1aCTh OIMPCACIICHUA W MHOXKXCCTBO 3HAYCHUI

byHKIUN, HyId QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSTHCTBA;

CBOOOJHO OMNEpUPOBATH MOHATHSAMHU: YETHbIE M HEUYETHbIE (YHKUMH, NEPUOANYECKUE
(GYHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (YHKLUMH, MAKCUMyMbl M MHHUMYMbI (DYHKIHH,

HanOOJIbIIIee U HAMMEHBIIIEE 3HAUCHHE q)YHKI_II/II/I Ha IMPOMCECIKYTKC,



CBOOOJHO OIEPHPOBATH MOHATUSMH: CTENEHHAs (YHKIMS C HATypalbHBIM M LEJbIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HAaTYpajJbHBIM W LEJNBIM IOKa3areneM, rpaduk

KOpPHsI N-OM CTeNeH! Kak PyHKIMU 0OpaTHON CTENEHU C HATypaJlbHBIM [TOKa3aTeseM;

ONEepHUPOBATH MOHATUSAMH: JIMHEHHAs, KBaJIpaTW4Has W JpoOHO-TMHEHHas (YHKIUH,

BBITIOJIHATD 3JICMCHTAPHOC UCCICAOBAHUC U ITIOCTPOCHUE UX Fpa(i)I/IKOB;

CBO60,I[HO OIICpHUPOBATh MOHATHUAMM: IIOKa3aTClIbHasd MU JIOFapI/I(l)MI/I‘IeCKaﬂ (bYHKI_[I/II/I, Hux

CBOIiCTBa U rpaduKH, UCIOJIB30BATh UX IPAPUKH JIJISI PEHICHUS YPABHEHUIA;

CBO60,I[HO OIICpHUPOBATH INOHATUAMU: TPUTOHOMCTPUYCCKAsT OKPYKHOCTb, OIIPCACIICHHUC

TPUTOHOMETPHUYECKUX (DYHKIIUH YUCIOBOTO apTyMEHTa;

UCTIONIB30BaTh Tpaduku (YHKIUN UIST UCCIEIOBAaHHUS TPOIIECCOB M 3aBHUCHMOCTEH IPH
pelIeHny 3a/1a4y U3 JAPYTUX y4yeOHbIX NMPEAMETOB U PEabHOM KMU3HM, BBIpaXKaTh (OpMysiaMu

3aBUCHUMOCTHU MCIKAY BCIIMYNHAMU,

Hayaysa MaTeMaTH4eCKOIr0 aHAJIM3A:

CBOOOJHO ONEpUPOBATh MOHATHAMH: apudmerndeckass U T€OMETpUUYECKas Iporpeccus,
OeckoHeuHO yOBIBaIOIasi reOMETpUYEcKasi MPOrpeccHsi, TMHEHHBIH U SKCIIOHEHIIUANbHBIM POCT,

(bopMyJIa CJIOKHBIX NTPOUCHTOB, UMCThH ITPEACTABJIICHUEC O KOHCTAHTC;

HCIIOJIB30BATh NPOIrpeCCUU IAJid PCIICHUA PCAJIbHBIX 3a/1a4 IMPUKIIAIHOI0 XapaKTepa,

CBO6OI[HO OICpHUpoOBaTh INOHATHUAMU: IOCIC10BAaTCIIBHOCTD, CIIOCOOBI 3aaHus
HOCHGI[OB&TGJII)HOCTGI\/’I, MOHOTOHHBIC U OI'PAHUYCHHBIC IMOCJICA0BATCIIBHOCTH, TIOHUMATh OCHOBBI

3apOXKACHUA MATCMATHYCCKOI'O aHaJIn3a KaK aHaJIn3a OECKOHEYHO MaJIbIX,

CBOOOJTHO ONEpUpPOBaTh MOHATUAMU: HEMpEepbIBHBbIE (YHKIMH, TOYKH pa3pbiBa rpaduka

(byHKIMN, aCUMOTOTHI Tpaduka GyHKINY;

CBOOOJHO ONEpUPOBATh MOHATHEM: (DYHKIMS, HENpepblBHAS Ha OTpe3Ke, MPUMEHSTH

CBOICTBa HEMPEPBHIBHBIX (PYHKIIUI JJIsl pelIeHUs 3a/1a4;

CBOOOJHO OIEpUpPOBaTh MOHATHSMHU: TIepBasi M BTOpas MPOU3BOAHBIE (DYHKIIMH,

KacaTesnbHas K rpa@uky QpyHKINU;



BBIYUCIISATH IPOU3BOAHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO U KOMITO3UIINH IBYX (DYHKIIHH,

3HATh MPOU3BOIHBIE FTIEMEHTAPHBIX (DYHKITHIA;

HCIIOJIBb30BAaTh FeOMeTpI/ILIeCKI/Iﬁ u (1)I/I3I/I‘IGCKHﬁ CMBICJI HpOPI3BO,HHOfI I pCUICHUSA 3a1a4.

MHo:xecTBa U JIOTHKA:

CBOGOI[HO OIICpHUPOBATH NOHATUAMMA: MHOKCCTBO, OIICpAllMU HAd MHOKCCTBAMMU,

HCIIOJIBb30BAaTh TeOpeTI/IKO-MHO)KCCTBeHHHﬁ arrmapar JJ1d OIMMCaHus pE€aJIbHBIX IMTPOLECCOB U

SBJICHUH, IPU PEIICHUU 33]a4 U3 JPYTUX Y4eOHBIX TIPEIMETOB;

CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: OIpEJCIIEHUe, TEopeMa, ypaBHEHHE-CIIEACTBUE,
CBOMCTBO MaTreMaTH4ecKoro oOOBEKTa, JO0Ka3aTelIbCTBO, pPABHOCWIbHBIE YpaBHEHUA W

HEPaBEHCTBA.

K konny obOywenuss B 11 kiacce oOyuwaromuiics MOJYYHUT CIEAYIOIIME IPEIMETHBIE
pe3yJbTaThl MO OTJENbHBIM TeMaM paboueil mporpaMMel yueOHOro Kypca «Anrebpa u Haudana

MATEMATHYCCKOI'O aHaJIn3a .

Yucia 1 BBIYUCJIEHUA:

CBOOOJTHO ONEpPUPOBATH TMOHATHSAMM: HATypajJbHOE M LEJI0€ YHUCI0, MHOXECTBa
HaTYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NMPU3HAKU Aenumoctu nensix yucen, HOJ n HOK

HaTypaJIbHBIX YUCECIT JIA pCUHICHUA 3a/iad, IPUMCHATH AJITOPUTM EBKJ’II/II[a;

CBO6OI[HO ONEpHUPOBATH NOHATUCM OCTAaTKa IO MOAYJIIO, 3allMCbIBATh HATYpPaJIbHbIC YKUCJia B

Pa3IMYHBIX MO3UIIUOHHBIX CUCTEMAX CUHUCIICHUSA

CBOOOJIHO OIEPUPOBATh MOHATHIMHU: KOMIIEKCHOE YHCIIO M MHOXKECTBO KOMITJIEKCHBIX
YHUCeN, TMPEJICTABIATh KOMIIJIEKCHBIE YHCIIa B aJireOpandeckol M TPUTOHOMETPpHUUECKOU dopme,

BBITIOJIHATH apI/I(I)MCTI/I‘-ICCKI/IC onepanru ¢ HUMU U I/1306pa)KaTB Ha KOOpZ[HH&THOﬁ IIJIOCKOCTH.

YpaBHeHHUsI U HEPABEHCTBA:

CBO60I[HO OICpHUpoOBaTH IIOHATHUSAMMU: HppauOHAJIbHBIC, IMOKa3aTCJIbHBIC nu

J'IOl"apI/I(I)MI/ILIeCKI/Ie HCPAaBCHCTBA, HAXOJAUTH UX PCUHICHUS C IOMOLIBIO PABHOCUJIBHBIX IIEPEXOJ0B;



OCYILECTBIISATH OTOOP KOPHEH MPH PEeLIeHUN TPUTOHOMETPHUYECKOTO YPaBHEHHUS,

CBO60,I[HO ONCprupoOBaTh IOHATHEM TPHUTIOHOMETPHUYCCKOEC HEPABCHCTBO, IIPUMCHATH

H€O6XOZ[I/IMBI€ (bOpMy.HBI JJIg pCIICHHA OCHOBHBIX TUIIOB TPUT'OHOMCTPHUYCCKUX HECPABCHCTB,

CBOOOJTHO OTIEPUPOBATH MOHSATHSIMHU: CUCTEMAa U COBOKYITHOCTb YPaBHEHUH M HEPABEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PELICHUs CUCTEMBI U COBOKYITHOCTEMN
palMOHATIBHBIX, HWPPALMOHAIBHBIX, TIOKA3aTeNbHBIX W JIOTApU(PMHUYECKUX YpPaBHEHUH U

HCPAaBCHCTB,

peuaTrs palMOHAJIBbHBIC, HWPPAIUOHAIBbHBIC, I1I0KA3aTCJIbHBIC, HOFapI/I(l)MI/I‘IGCKI/IC n

TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEP KAILKME MOLYJIA U ITapaMeTPBhL;

IPUMEHSTH rpapuuecKkre METOAbI JJIsl PELICHUS] YPaBHEHUM U HEPABEHCTB, a TAKyKe 3a7a4 ¢

napaMmeTpamy;

MOACIIUPOBATE PCAJIbHBIC CUTyallUM Ha A3BIKC anre6pl>1, COCTaBJIATb BBIPAKCHUA,
YpaBHCHUS, HCPABCHCTBA U UX CUCTCMBI 110 YCJIOBHUIO 3aaa4u, UCCIICA0OBATb NOCTPOCHHBLIC MOACIIN

C MCII0JIb30BaHUEM allllapara ajlnreopbl, UHTEPIPETUPOBATH MOTYUYEHHBIN pe3ysbTar.

DOyHKIUH U TPapuKu:

CTPOUTH TpadUKH KOMITO3UIIMH (PYHKIIUN C TOMOIIBIO AJIEMEHTAPHOTO HCCIEIOBAHUS U

CBOMCTB KOMITO3UIIMHU ABYX (PYHKIIHIA;

CTPOUTH TEOMETPUUECKHE 00pa3bl YPaBHEHU U HEPABEHCTB HA KOOPAMHATHOM TJIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHAMMU: T'paUKU TPUTOHOMETPHUECKUX (DYHKIIHIA;

MMPUMCHATH (1JYHKI_II/II/I JUIL MOJCIIMPOBAHUSA U UCCIICAOBAHUSA PCAJIbHBIX ITPOILECCOB.

Hayana MaTeMaTH4eCKOIr0 aHAJIN3A:

HCIIOJIB30BAaTh IMPOU3ZBOJHYIO JId HUCCICOAOBAHUA (i)YHKHI/H/I Ha MOHOTOHHOCTb H

IKCTPEMYMBI;

HaXOoaUuTh HauOoJIbIIIee ¥ HAaUMEHBIIIES 3HAUCHUS (I)YHKHI/II/I HerepBIBHOﬁ Ha OTPE3KE;



HCITOJIB30BAaTh NPOU3BOAHYIO JJIS1 HAXOXKICHUSA HAUITYYIICTO PCHICHUS B IIPUKJIAAHBIX, B TOM

YHUCJIC COUAJIBHO-OKOHOMHWYCCKUX, 3aadax, IJisd ONpCACIICHUA CKOPOCTH U YCKOPCHUA IIPpOoLCcca,

3agaHHOTO (pOopMyJION MK rpaduKoM;

CBOOOJTHO OTNIEPUPOBATH MOHATUSAMHE: TIEPBOOOpaA3Hasi, ONpeNeNEHHBI HHTETPajl, HAXOIUTh

nepBoOOpa3Hble 3JIEMEHTAPHBIX (YHKUUH W BBIYUCIATH HHTErpan mo ¢opmyne HproToHa-

Jlelbnuma;

HAXOJUTh IJIOMAIH MIIOCKUX GUTYP U 00BEMBI TEJT C IIOMOIIBIO HHTErPaa;

HMCTb IMPCACTABJICHHUC O MATCMATHUYCCKOM MOJCIUMPOBAHMUKN Ha IPHUMEPEC COCTABJICHUA

nudepeHIaibHbBIX YPaBHEHU;

peuiaTh MpPUKIAIHBIC 3aJa4v, B TOM YHCJIIC COLHMUAJIBHO-3KOHOMHNYECKOIO U (I)I/ISI/ILIGCKOI‘O

XapakTepa, CpeACTBAMH MATEMATUYCCKOT'O aHaIn3a.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

Ne HaumenoBanue pas3acsioB U TEM IPOTrpaMMbl

n/m

1 MHoXecTBO JeHCTBUTENBHBIX YUCEI.
MHorounensl. PaninoHaabHbIe YpaBHEHHUS U
HepaBeHCTBA. CHCTEMBl TMHEUHBIX YPaBHEHUN

2 ®yskumu u rpaduku. CreneHHas QyHKIHS C
L[eJIBIM TOKa3aTelleM

3 Apudmernueckuii KOpeHb N-0H CTETICHHU.
WppanmonanbHble ypaBHEHUS

4  TloxazarenbHas pynkuus. [lokazaTenbHble
ypaBHEHHUS

5 Jlorapudmuyeckas pynkuus. Jlorapupmuyeckue
ypaBHEHHUS

6 TpuroHomerpuyeckue BEIPRKEHUS U ypaBHEHUS

Bcero Kontponsnsie [Ipaktnueckue

24

12

15

10

18

22

KonuuectBo yacoB

paloThI

paboTHI

ONEKTPOHHBIE
(uncpossie)

oOpa3oBarenbHbIE

pecypcs



Ne HanmenoBanue pa3zienoB U TEM IPOrPaMMBbl KonunuecTBo yacos DNEeKTPOHHBIE

1/ Bcero Kourponshnbie [IpakTudeckue (zudpossie)
paboTh paborer  00pa3zoBaTEIBHBIC
pecypcsl
7 IlocnemoBaTenbHOCTH U MPOTPECCUU 10 1
8 HenpepsiBubie pynkunu. [IponsBonnas 20 1
9 [IloBTopenue, 0600IIEHNE, CHCTEMATH3AIIH 5 2
3HAHUU

J106aBHUTH CTPOKY

OBUIEE KOJIMYECTBO YACOB I10 136 10 0
I[MTPOI'PAMME
11 KJIACC
Ne  HawmmeHoBanue pa3zenoB U TEM MPOTPaMMBbI KonnuecTBo wacos DNEeKTpPOHHBIE
/I Bceero Konrponenbie IIpaktnueckne (mpoBsre)
paGoThI paboTHI oOpa3oBaTenbHbIC
pecypchl
1 HWccnenoBanue QPyHKIUN C TOMOIIBIO 21 1
IIPOU3BOTHOM
2 IlepBooOpa3Has U UHTETpa 12 1
3 TI'paduku TpuroHoMeTpHYECKUX (PYHKLHUH. 13 1

TpuronomeTpuyeckrne HepaBEeHCTBA

4  VppamuoHaibHble, TOKa3aTebHbIE U 24 1

norapuMudecKue HepaBeHCTBA

5 KowmmiekcHble yncna 10 1
6 HarypanbsHbie U 1IeITbIC YUCIIa 10 1
7 Cuctembl palluOHAJIbHBIX, UPPAIIMOHAIBHBIX 12 1

MOKa3aTeIbHBIX U JorapupMUUEcKux

YpaBHEHUU



Neo  HammeHoBaHUe pa3fesioB U TEM IIPOrPAMMBI KonnuecTBo uacos DNEeKTPOHHBIE

/I Bcero Kontponbubie IlpakTuyeckue (zudposbie)
paboTe! paboTe! oOpa3oBaTebHbIC
pecypcesl
8 3amauu c mapamerpamu 16 1
9 TIloBTopeHue, 0000IICHHE, CHCTEMATH3AIIHS 18 2
3HAHUU

Jl06aBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB I1O 136 10 0
I[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
4 YACA B HEJEJIIO, BCEI'O 136 YACOB

Ne Tema ypoka KonnuecTBo wacos DNEeKTpPOHHBIE
/I Bcero KoHnTtposbHbIe uudpoBbIe
paboTe! oOpa3oBaTeNbHbIE
pecypchl
1 [[MHOXeCTBO, OTIEpallii Ha/l MHOXECTBAMHU U UX 1
CBOICTBA
2 [[Auarpammbr Diinepa-Bennal]| 1
3 [[[IppMeHeHne TEOPETUKO-MHOKECTBEHHOTO anmnapara 1

JUTS perieHust 3a1a4] |

4 [[ParmonanbHbie uncna. OOBIKHOBEHHBIE U IECATUYHBIC 1
JIpoOH, IPOIEHTHI, 0ECKOHEUHBIE TTEPUONIECKUE NpooH] |

5 [[ParmonanbHbie urcna. OOBIKHOBEHHBIE U JECSITUUHBIC 1
JpoOH, IPOIEHTHI, 0ECKOHEYHBIE TTEPUONIECKUE NpoOH] |

6 [[IIpumenenue 1podeit ¥ MPOLEHTOB /ISl peIICHHS 1
MIPUKJIATHBIX 337124 ]

7 [[IIpumenenue 1podeit ¥ MPOLEHTOB /ISl peIICHHS 1

MPUKJIATHBIX 337134 ]



/o

10
11

12

13

14

15

16

17

18

19

20

21

22

Tema ypoxka

[[deticTBuTenbHbIC ynciaa. PalinoHaIbHBIE U

MppaLroOHaJIbHbIE YKcia] ]

[[Apudmernyeckue onepanuu ¢ AeCTBUTETEHBIMU

yUCcIaMH | |
[[Moaynb n1eMCTBUTENBHOTO YHCIIA U €T0 CBOMCTBA] |

[[TIpubnmxEHHBIC BEIYMCIICHUS, TPaBHIIa OKPYTIICHHUS,

MIPUKUIKA U OLIEHKA Pe3yJIbTaTa BbIUMCICHUN] |

[[OcHOBHBIE METO/IBI PELIEHUS LIEIbIX U IPOOHO-

palOHaIbHBIX YPABHEHUH U HEPABEHCTB] |

[[OcHOBHBIE METO/IBI pELIECHUS LIEbIX U APOOHO-

paloHaIbHBIX YPAaBHEHU U HEPABEHCTB] |

[[OcHOBHBIE METO/IBI pEIICHUS LIEIBIX U IPOOHO-

paloHaIbHBIX YPAaBHEHU U HEPABEHCTB] |

[[MHoOTrOWIEeHbI OT OAHOU IepeMeHHOU. [lenenue

MHOI'O4JIEHa Ha MHOTOUJIEH € ocTaTKoM. TeopeMa be3zy]]

[[Muorowiensl ¢ nenbiMu kodddumrentamu. Teopema

Buera]]
[[Pemenne cucteM TMHEMHBIX YpaBHEHU] |
[[PemieHne cucteM TMHEWHBIX ypaBHEHUH ||

[[Martpuua cucteMsl TMHEUHBIX YPaBHEHUH.
Onpenenurtens MaTPUILBI 2X2, €ro FTEOMETPUUYECKUI

CMBICIT U CBOﬁCTBa; BBIYHUCJIICHUEC €T0 3Ha‘{CHI/IH]]

[[Onpenenurens MaTpuisl 2X2, €0 r€OMETPUIECKUI

CMBICII ¥ CBOMCTBA; BEIYMCIICHHE €T0 3HAYCHMUS ||

[[HpI/IMCHCHI/IC OIPCACIIUTECIIA AJId PCIICHUA CUCTCMbI

JUHENHBIX YpaBHEHMI] |

[[PCI_HCHI/IC MPUKIIAAHBIX 3a1a4 C IOMOIIBIO CUCTCMbI

JUHENHBIX YpaBHEHMI] |

KoanuectBo yacoB

Bcero

KonTposibHbie

paboThI

DNEeKTPOHHBIE
nudpoBbie

O6pa3OBaTeHBHBIe

pecypcsl



/o

23

24

25

26

27

28

29

30

31

32

33
34
35

36

Tema ypoxka

[[PemieHne mpuKIaaHBIX 33/1a4 C TOMOIIBIO CUCTEMBbI

JIMHENHBIX YPaBHEHU] |

[[KouTposbHas pabota: "PannoHanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBbI IMHEHUHBIX ypaBHEHUI" ||
[[@yuKkwms, ciocoOb! 3ananust pyHknuu. Bzanmuo
obparnble pynkunu. Kommosunus GpyHkuumit]]
[[I'paduk pyHKIHH. DeMeHTapHbBIE TPeoOpa3oBaHuUs
rpadukoB GyHKUIUH]]

[[O6macTh onpenesieHust © MHOYXECTBO 3HAaYECHUHN

¢bynkuu. Hynu ¢pynknun. [TpomexyTku

3HAKOIOCTOSHCTBA] |

[[YéTtHble u Heu€THbIe QyHKIMH. [lepuognueckue

¢bynkiun. [IpoMexyTki MOHOTOHHOCTH (DYHKITHH] |

[[MakcuMyMbl 1 MUHUMYMBI pyHKIMM. Hanbomnbiee u

HauMeHbIIIee 3HaYeHHe (PyHKIIUU Ha TPOMEKYTKE] |
[[JTuneitnas, kBagpaTUYHAS U APOOHO-THMHEHHAS
ynkimn]]

[[OnemeHTapHOE UCCIIEJIOBaHUE U TIOCTPOEHUE TPaPUKOB

TUX QyHKIUI]]

[[OnemeHTapHOE UCCIIEJIOBAaHUE U TIOCTPOEHUE TPaPUKOB

3TUX QyHKIUI]]
[[Crenens ¢ uenbim noka3arenaeM. bunom HerotoHa]|
[[Crenens ¢ nenbimM moka3arenemM. bunom HerotoHa]|

[[CrenenHas pyHKIMS ¢ HATYPaJIbHBIM U LEIBIM

nokasareneM. E€ cBolicTBa u rpaduk]]

[[KouTponbhas pabora: "Crenennas ¢pynkuus. EE

cBoiicTBa u rpaduk"]]

KonnuectBO yacos

Bcero

KonTposibHbie

paboThI

DNEeKTPOHHBIE
nudpoBbie

O6pa3OBaTeHBHBIe

pecypcsl



/o

37

38

39

40

41

42

43

44

45

46

47

48

49

50

Tema ypoxka

[[ApudbmMeTnuecknii KOpeHb HaTypaJIbHON CTEIIEHU B €T0
cBOMCTBA]|

[[ApudmeTnyeckuii KOpeHb HATYpPAILHOW CTETICHH U €T0
CBOMCTBA] |

[[IIpeoOpazoBaHMs YHCIOBBIX BHIPAKEHHIA, COACPIKAIINX
CTEIECHU U KOpHH] |

[[IIpeoOpazoBaHMs YHCIOBBIX BBIPAKEHHIA, COACPIKAIINX
CTEIEHU U KOpHH] |

[[IIpeoOpazoBaHMs YHCIOBBIX BBIPAKEHHA, COACPIKAIINX
CTEIEHU U KOpHH] |

[[UppauuonanbHble ypaBHEHUS. OCHOBHBIE METO/IbI
peluIeHus: UppallOHAIbHBIX YPAaBHEHUH ||
[[UppauuonanbHble ypaBHEHUSI. OCHOBHBIE METO/IbI
pelIeHNs UPPAllMOHATIbHBIX YPABHEHUH |
[[UppauunoHanbHble ypaBHEHUS. OCHOBHBIE METO/BI

peleHHs UppalMOHAIBHBIX YpaBHEHUH] | ]

[[PaBHOCHIIBHBIE TIEPEXO/IbI B PEIIEHUH UPPALMOHAIBHBIX

YPaBHEHHUH ||

[[PaBHOCHIIBHBIE TIEPEXO/IbI B PEIIEHUH UPPALMOHAIBHBIX

YpaBHEHHUH ||

[[PaBHOCHIIBHBIE TIEPEXO/IbI B PEIIEHUH UPPALTUOHAIBHBIX
YpaBHEHHUH |

[[PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUH HPPALMOHATBHBIX
YpaBHEHHUH |

[[CroiicTBa 1 rpaduk KOpHS N-0if cTeneHn KaK QyHKIUU
00paTHOM CTENEeHH ¢ HaTypallbHbIM TOKa3aTeneM] ]

[[CroiicTBa 1 rpaduk KOpHS N-0if cTeneHn KaK QyHKIUU

00paTHOM CTENeHU C HaTypalbHBIM MOKa3aTeneM] |

KoanuectBo yacoB

Bcero

KonTposibHbie

paboThI

DNEeKTPOHHBIE
nudpoBbie

O6pa3OBaTeHBHBIe

pecypcsl



/o

51

52

53

54

55
56

57

58

59

60

61

62
63
64
65
66
67

Tema ypoxka

[[KouTponbHas padota: "CBoiicTBa U rpadK KOpHsI N-0i

crenenu. Mppanuonanbabie ypaBHeHUs " ||

[[Crenens ¢ panoHaNIbHBIM MTOKA3aTEIEM U €€

CBOMCTBA] |

[[Crenens ¢ panoHaIbHBIM [TOKA3aTENIEM U €€

CBOMCTBA] |

[[Ctenens ¢ panoOHAIBHBIM ITOKa3aTeIeM U €

CBOMCTBA] |
[[TToka3arenbHas pyHKIUs, €€ CBOHCTBA U rpaduk]]

[[Mcrionp3oBanue rpaduka GyHKINH Ui pEeHICHUS

ypaBHEHHUH ||

[[Mcrionp3oBanue rpaduka GyHKINH U1 peHICHUS

ypaBHEHHUH |

[[TToka3aTenbHble ypaBHeHUs. OCHOBHBIE METOBI

pelieHus MoKa3aTeIbHBIX YpaBHEHUH | |

[[IToxa3aTenbHble ypaBHEHHsI. OCHOBHBIE METOABI

pellIeHrs MoKa3aTeNbHBIX YpaBHEHUH ]

[[IToxa3aTenbHble ypaBHEHUsI. OCHOBHBIE METOABI

pelieHus oKa3aTeIbHbIX YPaBHEHUH | |

[[KonTponbHas paboTta: "[lokazarenbHas GpyHKIuS.

IlokazarenbHble ypaBHEHUS " ||

[[JTorapudm uncna. CoiicTBa morapudmal|
[[JTorapucm uucna. CoiicTBa jgorapudmal]
[[JTorapu¢m uucna. CoiicTBa gorapudmal]
[[decarnunble 1 HaTypaibHbIE JIOTapupMBI] |
[[decarnunble 1 HaTypaibHbIE JIOTapupMBI] |

[[IIpeoOpazoBaHue BBIpasKEHHH, COAEpIKALINX

sorapu@msi| |

KoanuectBo yacoB

Bcero

e e

KonTposibHbie

paboThI

DNEeKTPOHHBIE
nudpoBbie

O6pa3OBaTeHBHBIe

pecypcsl



/o

68

69

70
71
72

73

74

75

76

77

78

79

80

81

82

Tema ypoxka

[[TIpeoOpa3zoBaHme BRIpaXKEHHUH, COAEPIKALTUX
norapu¢msi] ]
[[TIpeobpazoBaHue BRIpAXKEHUMN, COICPIKAIIUX

sorapudmsi]]

[[JTorapupmuueckas Gpynkuus, e€ cBoicTBa U rpaduk]]

[[JTorapudmuueckas GpyHkuus, e€ cBoicTBa U rpaduk]]

[[Mcnonbs3oBanue rpaduka GyHKIUH sl pEIICHUs

ypaBHEHHUH ||

[[Mcnionp3oBanue rpaduka GyHKIUH sl pEIICHUs

ypaBHEHHUH ||

[[JTorapudmuyeckue ypaBHeHus. OCHOBHBIE METO/IbI

penieHus JJorapu(pMUIECKUX ypaBHEHHH ||

[[JTorapudmuyeckue ypaBHeHus. OCHOBHBIE METO/IbI

penieHus JJorapu(pMUIECKUX ypaBHEHH ||

[[JTorapudmuyeckue ypaBHeHHs. OCHOBHbBIE METO/IbI

penieHus JJorapu(pMUIECKUX ypaBHEHH ||

[[PaBHOCHIIBHBIE ITEPEXO/IBI B PEIICHUN

Jorapu(pMUUECKUX YpaBHEHU| ]

[[PaBHOCHIIBHBIE ITEPEXO/IBI B PEIICHUN

Jorapu(PpMUUECKUX YpaBHEHU| |

[[KouTponbHas padora: "Jlorapudmuyeckas QyHKITHSI.

Jlorapudmuueckue ypaBHeHus" ||

[[Tpuronomerpudeckas OKpy>KHOCTb, OTIPEACIEHUE

TPUTOHOMETPUYECKHUX (PYHKIIMI YHCIIOBOTO apryMeHTa ] |

[[Tpuronomerpudeckas OKpy>KHOCTb, OIIPEACIEHUE

TPUTOHOMETPUYECKHUX (PYHKIIMI YHCIIOBOTO apryMeHTa ] |

[[Cunyc, KOCHHYC, TAHT€HC U KOTAHT'€HC YHCIIOBOTO

aprymeHral]

KonnuectBO yacos

Bcero

KonTposibHbie

paboThI

DNEeKTPOHHBIE
nudpoBbie

O6pa3OBaTeHBHBIe

pecypcsl



/o

83

84

85

86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101

102

Tema ypoxka

[[Cunyc, KOCHHYC, TAHT€HC U KOTAaHT'€HC YUCJIOBOTO

apryMmeHral]

[[ApkcHuHYC, apKKOCHHYC U apKTAaHT€HC YUCIOBOTO

aprymeHTal]

[[ApkcHuHYC, apKKOCHHYC U apKTaHI€HC YUCIOBOTO

aprymeHTal]

[[OcHoBHBIE TpUTOHOMETpHUECKUE (POPMYJIbI| ]
[[OcHOBHBIE TpUTOHOMETpHUECKHE (POPMYJIbI| ]
[[OcHOBHBIE TpUTOHOMETpHUECKUE (POPMYJIbI| ]
[[OcHOBHBIE TpUTOHOMETpHUECKHE (POPMYJIbI| ]
[[[IpeoOpa3zoBaHKe TPUTOHOMETPHUYECKUX BBIPAKEHUH ]
[[IIpeoOpa3zoBaHKe TPUTOHOMETPHUIECKUX BBIPAKEHUH ]
[[[IpeoOpa3zoBaHKe TPUTOHOMETPHUUYECKUX BBIPAKEHUH ||
[[TIpeobpazoBaHrEe TPUTOHOMETPUIECKIX BhIPAKEHHI] |
[[PemieHne TpUroHOMETPUYECKUX YPaBHEHUH |
[[PemieHne TpPUTOHOMETPUYECKUX YPABHEHHH | |
[[PemieHne TPUTOHOMETPUYECKUX YPABHEHUH ||
[[PemieHne TPUTOHOMETPUYECKUX YPABHEHHH ||
[[PemieHne TpUrOHOMETPUYECKUX YPAaBHEHUH |
[[PemieHne TpUrOHOMETPUYECKUX YPAaBHEHUH |
[[PemieHne TpUrOHOMETPUYECKUX YPAaBHEHUH |

[[KonTponbHas pabota: "Tpuronomerpuueckue

BBIPQKEHUS U TPUTOHOMETpUYECKUE YpaBHEHHS " ||
[[TTocemoBaTeIbHOCTH, CIIOCOOBI 3aIaHHUs
nociegoBaTelnbHOCTe. MeToa MaTeMaTHIECKOU

WHIYKINH ||

KoanuectBo yacoB

Bcero

R = = = T T S e e e o e S N N

KonTposibHbie

paboThI

DNEeKTPOHHBIE
nudpoBbie

O6pa3OBaTeHBHBIe

pecypcsl



Ne Tema ypoka KonunuecTBo uacoB DNEeKTPOHHBIE

/I Bcero KounTponbubie uudpoBbIe
paboTsI o0pa3oBaTelbHbIC
pecypcsl
103 [[MoHOTOHHBIC U OTPAaHUYCHHBIC TIOCIEIOBATEIIHHOCTH. 1

Hcropus ananmmsa 6ECKOHEUHO MaJIbIX ||

104 [[Apudmernueckas nporpeccus]| 1

105 [[T'eomerpuueckas mporpeccus|| 1

106 [[beckoneuHo yObIBaroIIas reOMETPUICCKas 1
nporpeccus]]

107 [[Cymma GeckoHEUHO yOBIBAIOLICH reOMEeTpHUUECKON 1
nporpeccuu] |

108 [[JIuHeliHbIN K SKCTIOHCHIIMAIBHBIN pocT. Yuco e. 1

®dopmyJia CI0KHBIX IPOLEHTOB] |

109 [[JIuHeliHbIN K SKCTIOHCHIIMAJIBHBIN pocT. Yuco e. 1

®opmyJia CI0KHBIX IPOLEHTOB] |

110 [[HUcmonb30BaHKE MPOTPECCUU AJIS PEIICHUS PeaTbHbIX 1

3a/1a4 MPUKJIAAHOTO Xapakrepa]]

111 [[KontponbHas padoTa: "[locinenoBarenbHOCTH U 1 1

nporpeccun']]
112 [[HenpepbiBHBIE (PyHKITUHM U UX CBOHCTBA] |
113 [[Touxa pa3pbiBa. ACUMITOTHI IpauKOB PyHKIHIT]]
114 [[CgoiicTBa pyHKIMI HETIPEPHIBHBIX Ha OTpe3Ke]]
115 [[CsoiicTBa (pyHKIIMI HENPEPHIBHBIX HA OTpe3Ke] |
116 [[Meroxa UHTEPBAIIOB JIJIs PEIICHUSI HEPABEHCTR] |
117 [[Meroa uHTEpPBAJIOB AJIS PEIICHUS HEPABEHCTB] |

118 [[Meroxa UHTEPBAIIOB JIJIsl PEIICHUS] HEPABEHCTR] |

N e = = = T T N

119 [[IIpumeHEeHHE CBOMCTB HEMPEPHIBHBIX (DYHKITHH 1151

penieHus 3aaay]]

120 [[IIpuMeHEHHE CBOMCTB HEMPEPHIBHBIX (DYHKITHH 1151 1

peuieHus 3aaay]|

121 [[IlepBas u BTOpas MpOM3BOAHbIE (YHKIMHU]] 1



/o

122
123
124
125
126
127
128

129

130

131
132

133

134-

135

136 [[ITIoBTOpeHue, 0600IIEHNE, cCCTeMaTU3allks 3HaHUH ||

Tema ypoxka

[[Onpenenenue, reoMETPUUECKUNA CMBICIT TPOU3BOAHOM ||

[[Onpenenenue, (hU3MYECKUi CMBICT IPOU3BOIHOM | |
[[YpaBHeHUE KacaTenbHOH K rpaduKky GyHKIHH] |
[[YpaBHeHUE KacaTenbHON K rpaduKky GyHKIHH] |
[[TIpon3BOAHBIE AIIEMEHTAPHBIX (PYHKINH ||
[[TIpon3BOAHBIE IIEMEHTAPHBIX (PYHKINH ||

[[IIpon3BoaHast CyMMBI, IPOU3BEACHUS, YACTHOTO U

KOMIIO3UITNH (PYHKITHIA] |

[[IIpon3BoaHast CyMMbl, IPOU3BEACHHUS, YACTHOTO U

KOMITIO3ULMK (QYHKIMIA]]

[[IIpon3BoaHast CyMMbl, IPOU3BEACHHUS, YACTHOTO U

KOMMO3UIINHU PYHKIIHH] ]
[[KonTponbHas pabora: "[IponsBoanas"]]

[[TToBTOpEeHUE, 0000IIEHNE, CUCTEeMATU3AIMs 3HAHUI:

"VpaBuenus'"]|

[[TToBTOpEHUE, 0000IICHHE, CUCTEMATHU3AIIHS 3HAHHIA:

"Oynkuun"]]

[[MToroBast KOHTpoObHas padoTal]

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

11 KJIIACC

KonnuectBO yacos

Bcero

e = = T

136

KonTposibHbie

paboThI

10

DNEeKTPOHHBIE
nudpoBbie

O6pa3OBaTeHBHBIe

pecypcsl



/o

10

11

12

13

14

15

Tema ypoxka

IToBTopenue kypca 10 kimacca
Bxo1HO KOHTPOJIbHBIN Cpe3

[[TTpumeHeHne TPOX3BOIHON K UCCIICTOBAHHIO (DYHKIIUHA

Ha MOHOTOHHOCTb U 3KCTPEMYMBI | |

[[TTpumeHeHne TPOX3BOIHON K UCCIICTOBAHHUIO (DYHKIIUNA

HA MOHOTOHHOCTb U 3KCTPEMYMBI | |

[[IIpruMeHeHue npou3BOAHOM K HCCIeI0BAHUIO QYHKIUI
HA MOHOTOHHOCTb U 3KCTPEMYMBI | |
[[TIpumeHeHue MPOU3BOIHON K MCCIEIOBAHUIO (DYHKIIUN

HA MOHOTOHHOCTb U KCTPEMYMBHI ||

[[TIpruMeHeHue MPOU3BOIHON K HCCIICIOBAHUIO (YHKITUI
Ha MOHOTOHHOCTb M 3KCTPEMYMBHI ||

[[TIpruMeHeHue MPOU3BOIHON K HCCIICIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTb M 3KCTPEMYMBI | |

[[HaxoxxaeHne HauOoJbIIEro 1 HAaMMEHBIIET0 3HAUYCHUS
HeMpephIBHON (QYHKIIMH Ha OTpe3Ke]]

[[HaxosxaeHue HanOobIIeTr0 U HAMMEHbIIIErO 3HAYCHHUSI
HEenpepbhIBHON (QYHKIIMH Ha OTpe3Ke]|

[[Haxoxxnenne HauOoJbIIEro 1 HAMMEHBIIET0 3HAUYCHUS
HenpepbhIBHON (QYHKIMHU Ha OTpe3Ke] |

[[HaxosxaeHue HanOobIIEeTr0 U HAMMEHbIIIErO 3HAYCHHUS
HenpepbrIBHON (QYHKIIMHU Ha OTpe3Ke] |

[[HaxoxaeHue HanOobIIero U HAUMEHBIIIETO 3HAYCHHS
HENpephIBHON (YHKITNHN Ha OTpe3ke]|

[[[TpumMeHeHne TPOU3BOAHOM ISl HAXOXKICHUS

HaWJIy4iero pCliCHrA B ITPUKIIAAHBIX 33,[[8.an]]

[[I[TpmMeHeHne TPOU3BOAHOM ISl HAXOXKIEHUS

HaWJIy4IIero PemeHus B MPUKIaIHBIX 3a1a4ax ||

KoanuectBo yacos

Bcero

KonTposbhbie

paboThI

ONEeKTPOHHBIE
uudpoBbie

O6pa3OBaTeHBHBIe

pecypcsl



/o

16

17

18
19
20
21

22

23

24

25

26

27
28

29

30

Tema ypoxka

[[[IpruMeHeHrEe TPOU3BOIHOMN JIsl ONIpECICHUS
CKOpPOCTH M YCKOPEHHs MpolLiecca, 3aAaHHOT0 (HhopMyITon

Wi rpaguxkoM] ]

[[[TpumeHeHne TpOU3BOAHOM JIJIsl OpeIeACHUS
CKOpPOCTH M YCKOPEHHs MpolLiecca, 3a4aHHOT0 (hopMyIIon

WIH TpaguKoM] ]

[[Kommo3umumst pyHKuuni]]
[[Kommo3umumst GpyHKuuni]]
[[Kommo3unumst pyHKuuni]]

[[I'eomeTpuueckue 0Opasbl ypaBHEHH Ha

KOOPJMHATHOM IJIOCKOCTH | |

[[I'eomeTpuueckue 0Opasbl ypaBHEHH Ha

KOOPJMHATHOM IJIOCKOCTH | |

[[KonTponbHas padota: "MccnenoBanue GyHKIHiI ¢

MOMOILBIO MPOU3BOIHON"]]

[[IIepBooOpa3Hasi, OCHOBHOE CBOMCTBO

epBOOOpa3HBIX]]

[[TIepBOOOpa3nbIie sneMenTapHbIX GyHKIuil. [IpaBuia

HaXO0KJEHUs IepBOOOpa3HBIX ]|

[[TIepBOOOpa3HbIie sneMeHTapHbIX GyHKIuil. [IpaBuna

HaXO0KJEHUS NIepBOOOPa3HBIX ]|
[[MaTerpan. 'eomeTprdeckuii CMBICT HHTETpaa]]

[[Beruncienue onpeaenéHHOro HHTErpaia mno Gpopmyse
Hrerotona-Jlelioaumnal|
[[Beruncienue onpeaenéHHOro HHTErpaia mno Gpopmyse
Hrerotona-Jlelioaumnal|

[[IIpumeHeHue nHTerpaa Ui HaX0XKACHUs TUToIaiei

II0CKUX Quryp]]

KoanuectBo yacos

Bcero

N e e

KonTposbhbie

paboThI

ONEeKTPOHHBIE
uudpoBbie

O6pa3OBaTeHBHBIe

pecypcsl



/o

31

32
33
34

35

36

37

38

39

40

41

42

43

44
45
46
47

Tema ypoxka

[[T[TpumeHeHne HTETpaja I HaX0XKACHUs 00bEMOB

reOMETPUUYECKUX TeN]|
[[TIpumeps! perienuit muddepeHnaTbHbIX ypaBHEHUH ||
[[TIpumeps! perienuit muddepeHnaTbHbIX ypaBHEHUH ||

[[MaremaTHuecKoe MOJICIMPOBAHUE PEATBHBIX
MIPOIIECCOB C TOMOIIBIO AU(PEepeHINATHHBIX

ypaBHEHUH ||

[[KonTponbhas pabora: "IlepBooOpa3nas u unrerpan]]
[[Tpuronomerpuueckue GpyHKIUHN, UX CBOWCTBA U
rpadukn]]

[[Tpuronomerpuueckue GpyHKIUHN, UX CBOWCTBA U
rpadukn]]

[[Tpuronomerpuueckue GpyHKIUHN, UX CBOWCTBA U
rpaduxu]|

[[Tpuronomerpuyeckue pyHKIMU, UX CBOICTBA U
rpaduxu]]

[[OTOOp KOpHEW TPUTOHOMETPUUYECKUX YPABHEHUH C

MOMOIIbIO0 TPUTOHOMETPUYECKONU OKPYKHOCTH ||

[[OTOOp KOpHEW TPUTOHOMETPUUYECKUX YPABHEHUN C

MOMOIIbIO TPUTOHOMETPUYECKON OKPYKHOCTH ||

[[OTOOp KOpHEW TPUTOHOMETPUUYECKUX YPABHEHUM C

MOMOIIbIO0 TPUTOHOMETPUYECKOU OKPYKHOCTH ||

[[OT60p KOpHEl TPUTOHOMETPHUECKUX YPaBHEHUH C

MOMOIIbIO0 TPUTOHOMETPUYECKON OKPYKHOCTH ||
[[PelieHne TPUrOHOMETPUUYECKUX HEPABEHCTB] |
[[PelieHne TPUTOHOMETPUUYECKUX HEPABEHCTB] |
[[PerieHne TPUTOHOMETPUUYECKUX HEPABEHCTB] |

[[PerieHne TPUTOHOMETPUUYECKUX HEPABEHCTB] |

KonnuectBO yacos

Bcero

(=

[EEY

KonTposbhbie

paboThI

ONEeKTPOHHBIE
uudpoBbie

O6pa3OBaTeHBHBIe

pecypcsl



/o

48

49

50

51

52

53

54

55

56

57

58

59

60

Tema ypoxka

[[KonTposbHas padora: "I'paduxu
Tpuronomerpuyeckux Gpynkuuii. Tpuronomerpuueckue

HepaBeHCcTBA" ]|

[[OcHOBHBIE METO/IBI PELICHUS

MOKa3aTeJIbHbIX HEPaBEHCTRB] |

[[OcHOBHBIE METO/IBI PELICHUS

MOKa3aTeJIbHbIX HEPaBEHCTB] |

[[OcHOBHBIE METOBI PELIEHUS

MOKa3aTeJIbHbIX HEPaBEHCTB] |

[[OcHOBHBIE METOIBI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB] |

[[OcHOBHBIE METO/IBI pEHICHUST JIOTAPU(PMUIECKUX
HEpaBEHCTB] |

[[OcHOBHBIE METO/IBI pELIEHUs JOrapu(PMUUECKUX
HEpaBeHCTB] |

[[OcHOBHBIE METO/IBI pELIEHUsT JIoTapU(PMUIECKUX
HEpaBeHCTB] |

[[OcHOBHBIE METO/IbI pELIEHUsT JIOTapU(PMUIECKUX
HEpaBeHCTB] |

[[OcHOBHBIE METOIBI PELIEHNS NPPALMOHAIBHBIX
HEpaBeHCTB] |

[[OcHOBHBIE METO/IbI PELIEHNS NPPALMOHATIBHBIX
HEpaBeHCTB]|

[[OcHOBHBIE METO/bI PELIEHNS NPPALMOHAIBHBIX

HEpaBeHCTB]|

[[OcHOBHBIE METO/IbI PELIEHNS HPPALMOHAIBHBIX

HEpaBEHCTB] |

KonnuectBO yacos

Bcero

KonTposbhbie

paboThI

ONEeKTPOHHBIE
uudpoBbie

O6pa3OBaTeHBHBIe

pecypcsl



/o

61

62

63

64

65

66

67

68

69

70

71

72

73

Tema ypoxka

[[I'padrueckre METOBI PEIICHUS UPPAITMOHATBHBIX

YpaBHEHHUI] |

[[T'pacdmyeckne MeTOIbI peICHHUS UPPAIMOHATBHBIX
ypaBHEHUH ||

[[T'pacdmyeckne MeTOIbI perICHHS

MOKa3aTeNbHBIX YPaBHEHUM] |

[[I"'paduueckrie MeTO b

pelleHHs MOKa3aTelbHbIX HEPABEHCTB]|
[[Tpadmyeckne METOIBI peIeHUs JIOTapU(HMUIECKUX
ypaBHEHUH ||

[[I'paduueckrie METOIbI pelIEHUs JTOrapu(PMUIECKUX
HEpPaBEHCTB] |

[[T'padmyeckne MeTOIbI pemIeH s JTOTapUPMHUIECKUX
HEpaBEHCTB] |

[[T'pacdmyeckne MeToIbl pelIeHHs TOKa3aTeIbHbIX U

JorapupMHUECKUX ypaBHEHUH ]

[[T'pacdmyeckne MeToIbl pelIeHHs TOKa3aTeIbHbIX U

JorapupMHUECKUX ypaBHEHUH ]

[[I'pacdnyeckne MeToIbI peleH s TOKa3aTeIbHbIX U

Jorapu(pMHUECKUX HEPABEHCTB] ]

[[I'pacdmyeckue MeToIbI peleH s TOKa3aTeNbHbIX U
Jorapu(pMHUECKUX HEPaBEHCTB] ]

[[KonTponbHas pabota: "MppanuoHaibHble,
nokasareJbHbIe U JorapupMUIecKue HepaBeHcTBa" ||
[[KommuiekcHble uncia. Anredpanyeckas u

TPUTOHOMCTPHUYICCKAA (I)OpMBI 3allMCU KOMIIJICKCHOI'O

yucnal|

KonnuectBO yacos

Bcero

KonTposbhbie

paboThI

BBCAUTC

3HA4YCHHUC

ONEeKTPOHHBIE
uudpoBbie

06pa3OBaTeHBHBIe

pecypcsl



/o

74

75

76

77

78

79

80

81

82
83

84

85

86

87

Tema ypoxka

[[KoMmrmekcHble uncia. Anredpandeckas 1
TPUTOHOMETpHYECKast (POPMBI 3aMTMCU KOMILIEKCHOTO

yucial|

[[ApudmMeTrnyeckne onepanuy ¢ KOMIUIEKCHBIMHU

YUCIaMH ||

[[ApudmMeTnyueckne oneparuy ¢ KOMIUICKCHBIMHU

yuciaaMu| |

[[M300pakeHre KOMIUIEKCHBIX YHCel Ha KOOPIUHATHON

MJIOCKOCTH | |

[[M300paskeHre KOMIUIEKCHBIX YHCENl Ha KOOPIUHATHON

TJTIOCKOCTH | |

[[®opmyna Myaspa. Kopuu n-oii crenenu u3

KOMIUIEKCHOTO YHcal]

[[®opmyna Myaspa. Kopau n-oii crenenu u3

KOMIUIEKCHOTO YHcal]

[[HpI/IMeHeHI/IC KOMIUJICKCHBIX YUCCIT AJI1 PCIICHU A

(UBUYECKUX U TEOMETPUUYECKUX 3a/1a4] |
[[KonTponbHas padota: "KommiekcHbie uncna]]

[[HaTypanbHble U LieTble uncnal]

[[HaTypanbHble U LIeTble uncnal]

[[IIpruMeHeHue MpU3HAKOB JAETMMOCTH IIeJIbIX Yncen]|

[[IIpruMeHeHue MpU3HAKOB AETMMOCTH IIeJIbIX Yncen]|

[[IIpuMeHeHue MPU3HAKOB JAETMMOCTH IIeJIbIX

gucen: HOJ[ u HOK]]

KonnuectBO yacos

Bcero

KonTposbhbie

paboThI

BBEIUTE

3HA4YCHUEC

BBEJIUTE

3HA4YCHUEC

BBCIUTC

3HAa4YCHUC

BBCIUTC

3HAa4YCHUC

BBCIUTC

3HA4YCHUC

BBCIUTC

3HA4YCHUC

BBEJINTE

3HA4YCHUC
BBCOUTC
3HA4YCHUC
1

BBCOUTC

3HA4YCHUC

BBEJINTE
3HAUCHUEC

BBEJINTE
3HAUCHUE

BBEJINTE
3HAUCHUEC

BBEJINTE

3HA4YCHHUC

ONEeKTPOHHBIE
uudpoBbie

O6pa3OBaTeHBHBIe

pecypcsl



/o

88

89

90

91

92

93

94

95

96

97

98

99

100

101

Tema ypoxka

[[[IpuMeHEHrE TPU3HAKOB JIETMMOCTH LIEJIBIX

gyucen: HOJl u HOK]]

[[IIpuMeHeHne MpPU3HAKOB AEIUMOCTHU LEJIBIX YUCENT:
OCTaTKH MO0 MOAYJIIO] ]
[[IIpuMeHeHne MPU3HAKOB AEIMMOCTH LIEJIBIX YUCENT:

OCTaTKHU IO MOJYJIO| ]

[[IIpuMeHeHne MpU3HAKOB AETUMOCTHU LEJIbIX YUCENT:
anroput™ EBknuja uisd penieHus 3aay B LEeNbIX
qucnax||

[[KonTposbHas padora: "Teopus nenbix uncen']]
[[Cuctema 1 COBOKYITHOCTb YpaBHEHHUH. PaBHOCHIIbHBIE
CHUCTEMBI 1 CUCTEMBI-CIICACTBUA| |

[[Cuctema 1 COBOKYITHOCTb YpaBHEHUN. PaBHOCHIIbHBIE

CHUCTEMBI 1 CUCTEMBI-CIICACTBUA| |

[[OCHOBHLIC METOHbI pCHICHUS CUCTEM U COBOKynHOCTCfI

paloHaIbHBIX YPAaBHEHUH ||

[[OcHOBHBIE METO/IbI PELIEHUSI CUCTEM U

COBOKYITHOCTEM HMppallMOHAIbHBIX YPABHEHHH] |

[[OcHOBHBIE METOIBI PELIEHUSI CUCTEM U COBOKYITHOCTEN
NIOKa3aTeNbHbIX YPaBHEHUM ||

[[OcHOBHBIE METOIBI PEIIICHUSI CUCTEM U COBOKYITHOCTEH
NIOKAa3aTeNbHbIX YPaBHEHU ||

[[OcHOBHBIE METO/IBI pEIIICHUS CUCTEM U
COBOKYITHOCTEH JIOTapu(pMUUYECKHX ypaBHEHUH ||
[[OcHOBHBIE METO/IBI pEIIICHUS CUCTEM U

COBOKYITHOCTEH JIOTapu(pMUUECKHX ypaBHEHUH ||

[[IIpruMeHeHue cucTeM K pelIeHHI0 MaTeMaTHYEeCKUX

3ala4q U 3a/1a4 U3 pa3IMIHbIX obOmacrei HAayKH U

KonnuectBO yacos

Bcero

KonTposbhbie

paboThI

BBEJIUTE

3HA4YCHUC

BBCIUTC

3HA4YCHUEC

BBCIUTC

3HAa4YCHUC

BBCIUTC

3HAa4YCHUC

1

BBCIUTC

3HA4YCHUC

BBCIUTC

3HA4YCHUEC

BBCOUTC

3HA4YCHUC

BBCOUTC

3HA4YCHUC

BBEJIUTE
3HAUCHUE
BBEJINTE
3HAUCHUEC
BBEJINTE

3HA4YCHUEC

BBEJINTE

3HA4YCHHUEC

BBEJINTE

3HA4YCHHUC

ONEeKTPOHHBIE
uudpoBbie

O6pa3OBaTeHBHBIe

pecypcsl



/o

102

103

104

105

106

107

108

109

110

111

112

Tema ypoxka

peaﬂbHOﬁ KU3HHU, HHTCPHPETALUA ITOJTYUYCHHBIX

pe3yiabTaToB]]

[[[IpuMeHEHNE CUCTEM K PEIICHUI0 MAaTEMAaTUUECKUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JIacTeil HayKu 1
peasibHOM JKU3HU, HHTEPIPETALUs OTyUYEeHHBIX

pe3yabTaToB]]

[[IIpuMeHeHne HEpaBEHCTB K PELLIECHUIO
MaTeMaTUYECKUX 3a7a4 U 3a/1a4 U3 pa3IudHbIX oOiacTen
HAyKH U peasibHOM KU3HU, HHTEPIPETALUS OTYyYECHHBIX

pe3ynabTaToB|]

[[KonTposbHas pabdora: "Cuctemsl palliOHAIbHBIX,
UPPAMOHATBHBIX TIOKA3aTENbHBIX U JIOTapu(MUUECKIX

ypaBHeHU"|]

[[PanimoHanbpHBIE ypaBHEHUS C TapaMeTpamHu] |

[[PaninoHanbHBIE HEPABEHCTBA C MapamMeTpaMH| |

[[PaninoHaIbHBIE CUCTEMBI C ITApaMeTpamMu| |

[[MppanioHanbHble YpaBHEHUSI, HEPABEHCTBA C

napaMmerpami] |

[[MppanrioHanbHbIE CUCTEMBI ¢ TapaMeTpaMu] |

[[TToka3aTenbHBIC YPABHEHHS, HEPABEHCTBA C

napamerpami]|

[[TToxa3zaTenbHBIC CUCTEMBI C TITapaMeTpamHu | |

[[JTorapudmuyeckne ypaBHEHUS, HEPAaBEHCTBA C

napaMmerpami] |

KonnuectBO yacos

Bcero KontposbHbie

paboThI
1 BBEUTE
3HAYEeHHUE
1 BBEIUTE
3HAYCHUE
1 1
1 BBEJIUTE
3HAUCHHE
1 BBEJINTE
3HAYCHUE
1 BBEJINTE
3HAYCHUE
1 BBEJINTE
3HAUCHHE
1 BBEJINTE
3HAYECHUE
1 BBEJINTE
3HAYECHUE
1 BBEJINTE
3HAUYCHHUE
1 BBEJINTE
3HAUCHHE

ONEeKTPOHHBIE
uudpoBbie

O6pa3OBaTeHBHBIe

pecypcsl



/o

113

114

115

116

117

118

119

120

121

122

123

124

125

Tema ypoxka

[[JTorapudMuyeckne CHCTEMEBI C TapaMeTpamu | |

[[TpuronomeTrpudeckue ypaBHEHHUs ¢ MapaMeTpaMu]| |

[[Tpuronomerpuiecke HEpaBeHCTBa C IapaMeTpaMu] |

[[Tpuronomerpudeckre CUCTEMBI C TapameTpamu| |

[[[TocTpoeHue u HcclieJOBaHNE MATEMATUIECKUX
MOJIeIIEH peallbHBIX CUTYAIlUH C MOMOIIBIO YPAaBHEHHH C

napaMmerpami] |

[[TTocTpoeHune u uccie10BaHNEe MATEMAaTHIECKUX
MOJIENICH pealTbHBIX CUTYAIUI C TIOMOIIBIO CUCTEM

ypaBHEHUHN C mapaMmeTpamu]]

[[ITocTpoeHue u uccieno0BaHNe MAaTEMaTHYECKUX
MO/IeJIel pealIbHbIX CUTYAIIMI C TOMOIIBIO CUCTEM

ypaBHEHUHN C mapaMmeTpamu]]
[[KonTponbHas paboTa: "3anauu ¢ mapamerpamu']]

[[TToBTOpEHUE, 000O0IICHHE, CUCTEMATHU3AIIHS 3HAHHIA:
"VpaBHenus'"||

[[TToBTOpEHUE, 0000IIEHNE, CUCTEeMATU3AIMS 3HAHUI:
"VpaBuenus'"]|

[[TToBTOpEHUE, 0000IIECHNE, CUCTEeMAaTU3AINS 3HAHHI:
"VpaBuenus. CucTemMbl ypaBHEeHUN" |]

[[TToBTOpEHUE, 0000IIECHNE, CUCTEeMAaTH3AINS 3HAHHI:
"HepaBenctpa"]]

[[TToBTOpEHUE, 0000IIECHNE, CUCTEeMAaTH3AINS 3HAHHI:

"HepaBencrpa"|]

KoanuectBo yacos

Bcero

KonTposbhbie

paboThI

BBEJIUTE

3HA4YCHUC

BBCIUTC

3HA4YCHUEC

BBCIUTC

3HAa4YCHUC

BBCIUTC

3HAa4YCHUC

BBCIUTC

3HA4YCHUC

BBCIUTC

3HAa4YCHUC

BBCAUTC

3HA4YCHUC

1

BBEJIUTE
3HAUCHUE
BBEJINTE
3HaYECHHE
BBEJINTE
3HaYECHHE
BBEJINTE
3HaYECHHE

BBEJINTE

3HA4YCHHUC

DNEeKTPOHHBIE
udpoBbie

O6paSOBaTCJ'II)HI)Ie

pecypcsl



/o

126

127

128

129

130

131

132

133

134-

135

136 [[[ToBTOpeHue, 00600IIEHNE, CHCTEMATH3AIUS 3HAHUI| |

Tema ypoxka

[[TToBTOpEeHUE, 0000IIICHNE, CUCTEeMATH3AINS 3SHAHH:

"HepaBenctpa"]]

[[TIoBTOpEHME, 00OOIICHIE, CUCTEMATH3AIIHS 3HAHHIA:

"I[IpousBoaHas u €€ npuMeHeHue" ||

[[TIoBTOpEHME, 00OOIICHNE, CUCTEMATH3AIIHS 3HAHHIA:

"IIpousBoaHas u €€ npuMeHeHue" ||

[[TIoBTOpEHHE, 00OOIICHNE, CUCTEMATH3AIIMS 3HAHHIA:

"I[IpousBoaHas u €€ npuMeHeHue" ||

[[TIoBTOpEHHE, 00OOIICHIE, CUCTEMATH3AIIMS 3HAHHIA:

"UnTerpain u ero npumeHexnue" ||

[[TIoBTOpEHHE, 00OOIICHIE, CUCTEMATH3AIIMS 3HAHHIA:

"Oynkunn"]]

[[TIoBTOpEHHE, 0OOOIICHIE, CUCTEMATH3AIIMS 3HAHHIA:

"Oynkunn"]|

[[TToBTOpEeHUE, 000O0IICHHE, CUCTEMATHU3AIIHS 3HAHHIA:

"Oynkunn"]|

[[MToroBas kKoHTpobHas paboTa]]

JloGaBuUTH CTpOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KoanuectBo yacos

Bcero

1

136

KonTposbhbie

paboThI

BBEIUTE

3HA4YCHUC

BBCIUTC

3HA4YCHUEC

BBCIUTC

3HAa4YCHUC

2 (0]

10

DNEeKTPOHHBIE
uudpoBbie

O6pa3OBaTeHBHBIe

pecypcsl



