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INOACHUTEJIBHASA 3ATIMCKA

VYueOHbli Kypc «Anredpa U Hayaja MaTeMaTUYeCKOr0 aHaJIN3a» SBJSIETCS OJHUM U3 HauOolee
3HAYMMBIX B MPOrpaMMe CpEIHEro oOIiero oOpa3oBaHUs, MOCKOJIBKY, C OJHOW CTOPOHBI, OH
o0ecreynBaeT MHCTPYMEHTAIbHYIO 0a3y JJIsl U3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JIPYTOi CTOPOHBI, (POPMUPYET JTOTUUECKOE U aOCTPAKTHOE MBIIIJICHUE 00yJYaIOIIUXCsl Ha YPOBHE,
HEOO0XOIMMOM JIJI OCBOCHHS HH(POPMATUKH, OOIIECTBO3HAHNUS, HCTOPUH, CIIOBECHOCTH U APYTHX
TMCIUTUTHH. B pamMkax maHHOro y4eOHOro Kypca OoOy4aroIIuecs OBIIAJCBAIOT YHUBEPCATBHBIM
SI3BIKOM COBPEMEHHOH HayKH, KOTOpas (OpMYIHPYET CBOM JOCTH)KEHUS B MaTeMaTHYECKOM

dbopwme.

VYueOHbI Kypc anreOpbl W Hayajl MaTEMaTUYECKOTO aHAJIM3a 3aKJaJbIBaCT OCHOBY IS
ycnemHoro OBJIAICHUSI 3aKOHaAMHU (1)I/ISI/IKI/I, XHUMHHU, 6I/IO.HOI‘I/II/I, IIOHUMAaHHUA OCHOBHBEIX
TEHJICHIIUNA PAa3BUTHUSI PKOHOMHUKH W OOIIECTBEHHOM >XW3HH, IMO3BOJISET OPUEHTHUPOBATHCS B
COBpeMeHHBIX HI/I(prBBIX nu KOMHBIOTepHBIX TEXHOJIOT'UAX, YBepeHHO HCIIOJIB30BATh HUX IJIA
JnanpHEenIero oOpa3oBaHWsl W B IIOBCEIHEBHOW JKM3HH. B TO XKe Bpems OBIaJIeHUE
aOCTPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSAMH ajareOpbl 1 MaTeMaTHUECKOTO aHalu3a
paanBaeT YMCHI/IC HaXo4AuThb 3aKOHOM€pHOCTI/I, O6OCHOBBIB3.TB HUCTUHHOCTBb, OOKa3bIBaTh
YTBEPXKJICHHS C TIOMOIIBIO MHAYKITUU U PacCyXJaTh JEAYKTHBHO, UCIIOJIb30BaTh 0000IICHUE 1
KOHKPETH3aIuIo, a0CTparupoBaHUWE M AHAIOTHIO, (OPMHUPYET KPEaTHBHOE M KPUTHYECKOE
MBIIIJICHUE.

B xone wu3ydenust yueGHOro kypca «AnreOpa M Hadajga MaTeMaTHYECKOrO aHalln3a)
oOyyaromuecs: TMOJIYy4aloT HOBBIM ONBIT pEIIeHUS NPUKIATHBIX 3a/ad, CaMOCTOSTEIBHOTO
MOCTPOCHUS MaTeMaTHYEeCKHX MOJEJeH pealbHbIX CHUTyallMi, WHTEPIPETAllMH IOJYYEHHbIX
pELIeHNH, 3HAaKOMSTCS ¢ MPUMEPAMU MATEMaTUYECKUX 3aKOHOMEPHOCTEW B IIPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMHU U UX aBTOPaMH.

VYueOHpIli Kypc oO0nazaeT 3HAYUTENBHBIM BOCHHUTATEIbHBIM IOTCHINAIOM, KOTOPBIH
peanmu3yercss Kak yepe3 ydeOHbIM Marepuan, crnocoOCTBYIOUIMH (OPMHUPOBAHUIO HAYUYHOTO
MHPOBO33pEHHUs, TakK W dYepe3 crnenuduky ydeOHOH  JACSITENBbHOCTH, TpeOyromen
NPOJIOJDKUTEIBHON  KOHIIGHTPAlMM  BHUMAHUS, CaMOCTOSTENBHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 3 IOJy4YEHHBII Pe3ybTar.

B ocHoBe meTtomuku oOyueHuss anreOpe M HadajaM MaTEMaTHYECKOrO aHajau3a JICKHT
JIeATeTLHOCTHBIA MIPUHITUATT 00yICHUSI.

B crpykrype yueOHOro Kypca «Airedpa u Hadyajga MaTeMaTHYECKOTO aHAIN3a» BbIJIEICHBI
CIIEAYIOINE COJEPIKATENbHO-METOANYECKHE JHHUU: «UMcina U BbUUCIHEHUS», «DyHKIMM U
rpadukny», «YpaBHEHUs U HepaBeHCTBay», «Hauana maTemaTtuueckoro aHanusay, «MHOKeCTBa U
Joruka». Bce OCHOBHBIE COAEPKATEIBHO-METOJWUYECKUE JIMHMUM M3Y4arOTCs Ha IPOTSIKEHUU
JIBYX JIET OOYyYeHHsS Ha YPOBHE CpeIHEro o0Imero o0pa3oBaHUs, €CTECTBEHHO IOTOHSS APYT
Jpyra W TOCTENEHHO HAaChIIIasChb HOBBIMH TeMaMH W pas3zaenamu. JlaHHbBIM y4deOHBIH Kypc
ABIISICTCA MHTETPATUBHBIM, IIOCKOJbKY OOBEAMHAET B cebe CcOIepKaHHUE HECKOJbKUX
MaTeMaTHYECKUX TUCLMIUIMH, TAKHX Kak anreOpa, TPUTOHOMETpPHsS, MaTEMaTHYeCKHH aHalu3,
TEOpHsl MHOXKECTB, MaremaTuueckas joruka u jpyrue. [lo Mepe Toro kak oOydaromiuecs
OBIIa/ICBAIOT BCE Oojee MIMPOKMM MaTEMaTHUECKUM amIapaTroM, Y HHUX IOCIIE€A0BAaTEIbHO
(GopMHpyeTCsl U COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEeMAaTUYEeCKyl0 MOJENb peaabHON
CUTYalluM, TPUMEHSTh 3HAHUs, MOJYYCHHbIE NPU H3YyYCHMM y4eOHOro Kypca, IS PELICHHS



CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHOW MAaTeMaTUYECKOW 3aqadd, a 3aTeéM HHTEPIPETHPOBATH
CBOM OTBET.

ConepkaTenpHO-MeToAMYecKass ~ JTUHHS — «YwWcma W BBIUMCIICHUS — 3aBepIIacT
q)OpMI/IpOBaHI/IC HAaBBIKOB HCITIOJIb30BaHUA I[eﬁCTBHTCHBHBIX YnUCCiI, KOTOPOC 651.]10 Ha4yaToO Ha
YpOBHE OCHOBHOTO 001iero obpazoBanus. Ha ypoBHe cpemHero obmiero odpa3oBaHUs 0co0o0e
BHUMAHHC YJCIACTCA (bOpMI/IpOBaHI/IIO HAaBBLIKOB palflMOHAJIbHBIX BBIqHCHeHHﬁ, BKJIHOYAKOIIUX B
ce0s1 MCIONTb30BaHKE PA3IIMYHBIX (DOPM 3alMCH YKclia, YMEHHUE JeIaTh MPUKUIKY, BBITIOIHSITH
HpI/I6JII/I)I(éHHBI€ BBIYUCJICHUS, OLICHUBATH YN CJIOBLIC BBIPAKCHUS, pa6OTaTB C MaTeMaTNu4Y€CKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYAIOIMIMMCS MHOXKECTBA HATYPaJbHBIX, IENbIX, PAIlHOHAIBHBIX H
I[eﬁCTBHTGHBHBIX YUCCJI AOIMOJHAKTCA MHOXKECTBOM KOMIIJIICKCHBIX YHUCEII. B KaXXI0M U3 O3TUX
MHOYECTB PaCCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CIIEIIU(pUICCKUE 3a]]aud U OTIEPAIiH: JeJICHHIE
HAIEJIO, OMNEPUPOBAHWE OCTAaTKAMH Ha MHOXECTBE IIeNIbIX 4YHCEN, O0coOble CBOMCTBA
palMOHATFHBIX U MPPALUOHAIBHBIX YHCEI, apu(QMETHUYCCKAE ONEpaIliy, a TAK)Ke H3BIICUCHUE
KOpHs HaTypaHbHOﬁ CTCIICHU Ha MHOXECTBEC KOMITJICKCHBIX YUCCII. Bnaroz[apﬂ
MOCJICIOBATEIEHOMY ~ PAaclIMpEHHI0  Kpyra  HCIOJB3YeMbIX  YHCeNl W 3HAKOMCTBY
C BO3BMOXKHOCTSIMH ~UX TPHUMEHEHHUS s PpEHICHUs pPa3lM4HbIX 3amad  (opMupyercs
NpeJCTaBICHHE O CIUHCTBE MAaTeMaTHKM KaK HayKH W e€ pOoJIM B TOCTPOCHHH MOJEIeH
pETbHOTO MUPA, MUPOKO UCIIONIB3YIOTCS 0000IIEHUE i KOHKPETU3AIIHUS.

Jluaus «YpaBHEHUS U HEPABEHCTBA» peallu3yeTcss Ha MPOTSHKEHUH BCEro OOYYEHHs Ha
YPOBHE CpeJHero ooOmero o0pa3oBaHUs, TOCKOJIbKY B KaxaoMm pasgene [Iporpammsr
IPEIYCMOTPEHO pEIIeHNEe COOTBETCTBYIOUIMX 3a/1ad. B pe3ynbrare oOyuaronmecs OBIIAJEBAIOT
pa3MYHBIMH  METOAAMHU  PELICHUS PAlMOHANBHBIX, HWPPALMHOHAIBHBIX, ITOKA3aTEIbHBIX,
JOTapu(PMHUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXe 3a/ad,
copepkamux mapaMeTpsl. [lomydeHHBIC yMEHHs IMIMPOKO HCIIOJB3YIOTCS MPU HMCCIICAOBAHUU
(GyHKUIMH ¢ TOMOIIBIO TPOU3BOIHON, TPU PEILICHUH MPHUKIAIHBIX 3a/1a4 U 33]a4 Ha HaXOXKICHHE
HanOOIBIINX ¥ HAMMEHBIINX 3HAYeHUH QyHKIMU. J[aHHas copeprKaTenbHas IMHUS BKIIIOYAeT B
ce0s1 Takke (QOPMHUPOBAHME YMEHHUH BBIIOJIHATH PACUETHl MO (opMysinaM, MpeoOpa3oBaHUS
panMOHANBHBIX, HPPAIIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKe BBIPAKCHUH,
coJepKalMx cTeneHn u Jorapudmel. brarogaps u3yueHuio anredbpanmyeckoro marepuana
NPOUCXOMUT JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO UM  aOCTPAKTHOTO  MBIIIJICHUS
oOyyaromuxcsi, GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKICHHUH, pabOTBHl C CUMBOJIBHBIMU
dopmamu, npeacTaBIeHNs 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIC PAaBEHCTB W HEPaBEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIC HHCTPYMEHTHI ISl peIIeHHs MPAaKTUYECKUX U €CTECTBEHHO-
HaYYHBIX 33J1a4, HATJIAJHO IEMOHCTPHUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopnepxatenbHo-MeToanYecKast JUHUSA «DyHKIMM U TpaUKM» TECHO MNEpeIuieTaercs c
JIPYTUMH  JIMHHUAMH  y4e0HOro Kypca, IIOCKOJbKY B  KAakOM-TO  CMbICIE  3aaéT
[IOCJIEIOBATEIbHOCT ~ M3y4eHUs  Marepuana. V3ydeHue  CTENEHHOW, I10Ka3aTeIbHOM,
JOrapu(pMHUUECKON M TPUTOHOMETPUYECKUX (DYHKIUM, UX CBOMCTB M Ipa)MKOB, UCIIOJIb30BaHUE
GyHKUMA JUIA pelieHus 3a7ad U3 JPYruxX Y4eOHBIX TPEAMETOB M PEIbHOM JKU3HU TECHO
CBA3aHO KaK C MaTeMaTHYECKUM AaHAJIU30M, TaK U C PEIICHUEM YpaBHEHUH M HepaBeHCTB. [Ipu
3TOM OOJNbIIOE BHHMaHHUE Yyaensercs (OPMUPOBAHMIO YMEHHS BbIpaXaThb (OpMyIaMu
3aBUCUMOCTH MEX1Y Pa3IMYHbIMU BEIMYMHAMH, MUCCIEI0BATh MOJY4YeHHbIE (DYHKIUH, CTPOUTH
ux rpaduku. MaTepuan 3TOH coAepXKaTelbHOM JIMHUM HaleJIeH Ha pa3BUTHE YMEHHH H
HaBBIKOB, MO3BOJISIOIIMX BBIPaKaTh 3aBUCUMOCTH MEXIYy BEIMYMHAMHU B pa3iuyHON (opme:
AHAIUTUYECKOW, Tpadudeckoid u crnoBecHOW. Ero wusydeHue cmocoOCTBYeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBILIUIEHHUS, CIIOCOOHOCTM K  OOOOINEHHI0O U KOHKPETU3alUH,
UCIIOJIb30BAaHUIO aHAJIOTUH.



ConepxarenpHas muHUS «Hadanma MareMaTHYecKoro aHain3a» IMO3BOJIET CYHIECTBEHHO
pacmMpuTh Kpyr Kak MaTeMaTH4ecKuX, TaK M MPUKIaTHBIX 337ad, JOCTYIMHBIX O00YYaroImINMCH,
TaK KaK y HUX IOSIBJISETCS BO3MOXHOCTh CTPOUTH I'paUKU CIOXKHBIX (PYHKIUH, ONpeensiTh ux
HanOOJIbIINE ¥ HAaNMEHBIINE 3HAYCHUS, BEIYUCIATH IUomany Gpuryp u oObEMBI T, HAXOANUTh
CKOPOCTM U YCKOpEeHHs TpoleccoB. JlaHHas copep)kaTelbHasi JHHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH ITOCTPOCHHUSI MAaTEMaTHYECKUX MOJeNeH peanbHBIX CHUTyalui, MO3BOJISET
HAXOJUTh HAWIyyllee peIIeHHEe B TNPHUKIAIHBIX, B TOM YHCJIE COLUAIBbHO-YKOHOMHYECKUX,
3a7a4ax. 3HAKOMCTBO C OCHOBAMH MaTEMaTHUYECKOTO aHAJM3a CIIOCOOCTBYET DPa3BUTHIO
abCTpakTHOTO, (OPMATBHO-IOTUYECKOT0 U KPEaTUBHOTO MBIIIICHHUS, ()OPMUPOBAHUIO YMEHUN
pacro3HaBaTh NMPOSBICHHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U UCKyccTBe. O0yqaroniecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, MOJYyYCHHBIX B XO€ PAa3BUTUSI MAaTEMAaTUKU KaK HAayKH, U
00 UX aBTOpax.

CopnepxaTenpHO-MeTOANYECKasT JHHUA «MHOXKECTBA M JIOTMKa» BKJIIOYAeT B ceds
JJIEMEHTBl TEOPUU MHOKECTB M MATEMaTUYECKOM JIOTMKU. TeopeTHMKO-MHOKECTBECHHBIC
IPEJCTaBICHNUs MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMAaTUKU M IpeularaloT Hambosee
YHUBEPCAJBHBIN S3bIK, OOBEIUHSIONMNA BCE pa3feibl MaTeMAaTUKU U €€ MPHIOKCHHH, OHH
CBSA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCHUIIIMHBI U MX IPWIOKEHUA B equHoe nenoe. Iloatomy
BOXHO JIaTh BO3MOXHOCTH OOydYaloumleMycsi MOHHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTUKH ¥ MWCIONb30BaThb €ro UIA BBIPAXKEHUS CBOMX MbICHeH. Jpyrum
BAKHBIM IIPU3HAKOM MAaTE€MAaTHKU KaK HAYKM CIEQyeT NPU3HAThb CBOMCTBEHHYIO € CTPOrOCThb
00OCHOBaHMH M  CJEIOBAHHME ONPEAEIEHHBIM IpaBWJIaM IIOCTPOEHHS  JIOKa3aTEIbCTB.
3HaKOMCTBO C 3JIEMEHTaMHM MAaTeMaTHYeCKOH JIOTHKH CIIOCOOCTBYET DPAa3BUTHIO JIOTHUECKOTO
MBILIIEHHUS] 00Y4alOIUXCsl, O3BOJSIET UM CTPOUTH CBOM PACCYXKJIEHUS Ha OCHOBE JIOTMUYECKUX
npaBui, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIIICHHS.

B yueOHOM Kypce «AnreOpa u Hayalia MaTeMaTHYECKOTO aHAIIN32» MTPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICITHPOBAHUS, KOTOpPbIE MPHU3BaHBl CIOCOOCTBOBATH (HOPMHUPOBAHUIO
HAaBBIKOB ITOCTPOCHUA MOHeHeﬁ PCaJIbHBIX CHTyaHHﬁ, HCCIIEA0BaHUA 3TUX MOI[CHCﬁ C IOMOIIBIO
ammapara aiareOpbl ¥ MaTeMaTHYeCKOTO aHalHu3a, WHTEPIPETAIMH TOJTYYCHHBIX PE3YJIbTaTOB.
Takue 3amaHus BIUIETEHBI B KaXIbld M3 Pa3[eJIOB IPOrpaMMBbl, ITOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIUPOKO WCIONB3YeTCs ISl pEIIeHUs MPHKIAIHBIX 3aaad. [lpu pemeHun
peanmbHBIX MPAKTUYECKHX 3a7ad OoOyyaroliuecss pa3BUBAIOT HAOIIOJATEIbHOCTh, yMEHHE
HaxOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOJIB30BaTh aHAJIOTHUIO, 0000IaTh W
KOHKPETU3UpOBaTh mpobiemy. JlearenbHOCTh 1O (OPMHPOBAHUIO HABBHIKOB  PELICHUS
NPUKIIAJIHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCe U3YUEHHS BCEX TeM ydeOHOro Kypca «Anredpa u
Havaja MaTeMaTUYECKOTO aHATN3ay.

Ha u3ydenue yue6HOro Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOTO aHAJIN3a» OTBOJIUTCS
272 gaca: B 10 xmacce — 136 gacoB (4 uwaca B Henemo), B 11 kmacce — 136 ygacoB (4 vaca B
HEJIEIIO).

®IrBHY «UHCTUTYT cTpaTernn passuTua obpasoBaHUs»

COJEP)KAHUE OBYYEHUA

10 KJIACC



Yuciia 1 BBIYMCICHUSA

Panyonansnele yncna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEYHbIE
nepuoaudeckue apoodu. Ilpumenenne apo0eit 1 MPOLIEHTOB JUIsl PEIIEHUs IPUKIIAJAHBIX 3a7a4 U3
Pa3JIMYHBIX OTpACICH 3HAHUHN U PEaIbHOM KU3HU.

JleiicTBuTenpHble uncia. PanuoHandbHBIE W MppalMOHAIbHBIE 4Hcha. Apudmernueckue
omnepanuuy ¢ JCUCTBUTEIbHBIMU 4YHMCIaMU. MOIyinb IEMCTBUTENIHHOTO YHCIIA U €r0 CBOMCTBA.
[TpuGnmxEHHbIE BBHIYMCICHUS, TPABWIA OKPYIJICHHUSA, NPUKHIKA U OLEHKAa pe3ysbraTa

BBEIYHCIICHUH.

Crenens ¢ 1ensiM nokazateneMm. bunom Herotona. Mcnonbs3oBanue noaxosmeid Gopmel
3allnucu ,Z[GﬁCTBHTG.HBHBIX HUCCIT IJIsA pemeHml HpaKTI/I‘IeCKI/IX 3a1a4 U HpGI[CTaBJIeHI/IH JAHHBIX.

Apudmerndeckuii KOpeHb HaTypaJbHOW CTETIEHU U €r0 CBOMCTBA.

CreneHb ¢ pallMOHAIBHBIM ITOKAa3aTelIeM W €€ CBOWMCTBA, CTENEHb C JCHCTBUTEIbHBIM
[IOKa3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTHUHbIE U HATypaJIbHBIC JTOTapH(PMBIL.

CuHyC, KOCHHYC, TAaHI'€HC, KOTAHT'€HC YHCJIOBOI'O apryMeHTa. APKCHUHYC, apKKOCHUHYC
apKTaHT€HC YHCIOBOI0 apryMeHTa.

YpaBHeHHUsS M HEpaBEHCTBA

ToxnecTBa M TOXIECTBEHHBbIE NPeoOpa3oBaHUS. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCHIIbHBIE YpaBHEHUSI U YpaBHEHUsA-CIIeCTBUSA. HepaBeHCTBO, pelieHre HepaBeHCTRA.

OCHOBHBIE METOJIBI PEIICHUS LEIbIX U APOOHO-PAIMOHATBHBIX YPABHCHHI M HEPABEHCTB.
MHorowieHsl OT OJHOM NEepeMeHHOW. [leneHne MHOrowieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu kodgdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHUN, COACPIKAIIMX CTEIICHH U KOPHHU.

Wppaunonanbubie  ypaBHeHMsl. (OCHOBHBIE METOJbl  PEIICHUS  HPpPaLMOHAIBHBIX
YpaBHEHUU.

[TokazatenbHble ypaBHeHHs. OCHOBHBIE METO/IBI PEIICHHS IOKA3aTeIbHBIX YPAaBHECHHH.
[IpeoOpazoBanne BEIpAKEHHMA, COACPIKALINX JTOTAPU(PMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOABI pEIICHUS JIOTapU(PMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpHUroHOMeTpHueckue (opmyisl. I[IpeobpazoBaHue TPUTOHOMETPHUUECKUX
BbIpaXXEHUM. Perenne TpuroHoMeTpuuecKux ypaBHEHHM.



Pemienne cucrteM JMHEWHBIX ypaBHEHUM. Marpuiia CHUCTEMbl JMHEWHBIX YpaBHEHHIA.
Onpenenurenb MaTpulbl 2X2, €ro TE€OMETPUYECKHUH CMBICI W CBOWMCTBA, BBIYHUCICHUE
€ro 3Ha4Y€HMs, MPUMEHEHUE OIpEACIUTENs I PEUICHUs CUCTEMbl JIMHEHHBIX YpaBHEHUM.
Pemienne mnpukiIagHbIX 3a7ad C MOMOUIIBIO CHUCTEMBbI JIMHEHHBIX ypaBHeHUMU. MccrmemoBanue
IIOCTPOEHHOHN MOJIEIH C IIOMOILIBIO MATPHUILL U OIIPEIEITUTENICH.

ITocTpoeHne MaTeMaTU4ECKUX MOJCIIECH pealbHOM CUTyallMH C IIOMOIIBIO YPaBHEHHU U
HepaBeHCTB. [IpuMeHeHHne ypaBHEHHI M HEPAaBEHCTB K DPEIICHUI0 MaTEMaTHMYECKHX 3aJad U
3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U pealbHOW )KU3HH.

DOyHKUUM U rpapuku

Oynkius, crnocodbl 3amaHus (yHkuH. B3anmuo oOpaTtHble (QyHKUuu. Kommosumms
¢ynkuunit. I'paduk pyHkumum. SnemeHTapHbIe TPpeoOpazoBaHus rpauKOB PYHKIUI.

OO6nacTp onpeneneHus U MHOKeCTBO 3HaueHud ¢pyHkumuu. Hymu ¢yaxmun. [Tpomexytku
3HaKomocTossHCTBA. YETHhle M HeuéTHble ¢(yHkuuu. [lepmommueckue dynknuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMH. MaKCUMyMBbl 1 MUHUMYMBI QyHKUnu. Hambosnblee 1 HauMeHbIIee
3HaUCHHS (QYHKIIMH Ha IPOMEXKYTKE.

Jlunelinas, kBagpaTudHas U APOOHO-TUHEHHAS QYHKIIUU. DIEMEHTAPHOE MCCIIEIOBAHUE U
MOCTPOCHHE UX TPAPHUKOB.

CrenenHass (yHKIUS C HaTypajbHBIM W LEJbIM Moka3areneMm. EE cBoiictBa u rpaduxk.
CpoiicTBa 1 rpaduk KOpHS n-Oif CTENeHU Kak (PyHKIMH OOpaTHOM CTENEHU C HATypalbHBIM
IIOKAa3aTeJIEM.

[TokazaTenpHas u norapudmudeckas GyHKIIUU, UX cBOWcTBa U rpaduku. Mcmoas3oBanue
rpaduKoB QYHKIUH IS pellieHUs ypaBHEHUH.

TpuroHomerpuyeckas OKpPY)KHOCTb, OIpEJCICHHE TPUTOHOMETPHUECKUX  (DYHKITHIMA
YHUCJIOBOIO apryMeHTa.

OyHKIIMOHATBHBIC 3aBUCUMOCTH B PEATBHBIX MpoIieccax W sABiIeHusAX. [ paduku peanbHbIX
3aBUCUMOCTEM.

Hauyana MmaTeMaTH4eCKOT0 aHAJIM3a

ITocenoBaTeNbHOCTH, CIIOCOOKI 3aaHus OCIASA0BATEILHOCTEH. MeToq MaTeMaTHIECKOM
I/IHI[yKI_II/II/I. MOHOTOHHBIC n OFpaHI/I‘-IeHHBIe IIOCJICA0BATCIIBHOCTH. I/ICTOpI/IH BO3HHUKHOBCHUA
MaTEMAaTHYECKOTO aHAIM3a KaK aHajin3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas  mporpeccuu. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIECH T€OMETPUUYECKOW MPOTPECCHUHU.
JIMHENHBIN M SKCHOHEHUHMAIbHBIM pocT. Yucno e. @Popmyna CHOXKHBIX IPOLIEHTOB.
Hcrionb30BaHKEe POTPECCUN ISl PELIEHUS PEAVIBHBIX 3a]a4 PUKIIAHOIO XapaKTepa.

HemnpepoiBHble (GYHKIMHM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHMITOTHI T'papuKOB
¢ynkunii. CBoiicTBa (QyHKIMI HENpEepBIBHBIX Ha OTpe3Ke. MeToJ MHTEpBAJIOB JJIsl PELICHUs
HepaBeHCTB. [I[puMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITUH 1JIs1 peIlieHuUs 3a/1a4.



[TepBas u BTOpas nmpou3BoaHbie GyHKIMH. OnpenencHne, reOMeTPUISCKUN U (PU3NISCKHUI
CMBICJI IPOU3BOIHOM. Y paBHEHHE KacaTeIbHOH K TpaduKy G yHKIIHH.

[IponsBosaHbIe 3NeMEHTApHBIX QYHKIMNA. [Ipon3BoaHAsS CyMMBI, TPOU3BEICHHS, YACTHOTO
¥ KOMITO3UIMU (YHKIIHH.

MHuoxecTBa M JIOTHKA
MHoxecTBO, onepaluy HaJl MHOKECTBAaMHU M UX cBoicTBa. Jnarpammel Ditiepa—BenHa.
[IpuMeHeHrEe TEOPETUKO-MHOXKECTBEHHOI'O alrapara JUisi ONMCAaHUS PEAIbHBIX IPOLIECCOB U

SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Onpenenenne,  Teopema,  CBOMCTBO ~ MaTEMAaTHYECKOTO  OOBEKTa,  CIICJCTBUE,
J0Ka3aTcCiIbCTBO, paBHOCI/IHBHBIe ypaBHeHI/I}I.

11 KUIIACC

Yucia 1 BbIYUCIEHHUSA

HarypaneHuble u 1menble uucia. [IprmMeHeHWe NpU3HAKOB ACIMMOCTH LEJbIX YHCEN,
HanOonbpImi o0mmii aenutensd (nanee — HOJl) u mHanmenbiee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJI0, airopuT™Ma EBKIIMIA 7151 perieHust 3a/1a4 B LEJIbIX YUCiax.

KomriekcHeie 4mcna. AnreOpawdeckass W TPUTOHOMETpUYECKas (OPMBI  3alHCH
KOMIUIEKCHOTO Yucia. ApupMeTHUYecKre ONepanu ¢ KOMIUIEKCHBIMU Yrciamu. M3o0paxenue
KOMIUIEKCHBIX YHCEJ Ha KOOpAMHATHOM miockocTh. @opmyna MyaBpa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO 4wucia. [lpuMeHeHHWe KOMITIEKCHBIX YHCEN sl pelieHus] (U3HYECKUX |
reOMETPUUYECKUX 3a/1a4.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrema u COBOKYITHOCTbH ypaBHeHI/Iﬁ 1 HCPABCHCTB. PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-
CJIICACTBHU. PaBHOCHIBHBIC HEPaBCHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKHX YpPaBHEHUH C TOMOIIBIO TPUTOHOMETPHUYECKOMN
OKPY>KHOCTH. PerieHue TpuroHoMeTpuuecKiuX HepaBeHCTB.

OCHOBHBIE METOIbI PEIICHUS TOKA3aTEIbHBIX U JOTapu(MUUECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PELLICHUSI UPPALMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHHUsI CUCTEM U COBOKYITHOCTEW pallMOHaIbHBIX, HPPALIMOHAIBHBIX,
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX YpaBHEHHIA.

VYpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C ITapaMEeTPaAMHU.



[IpumeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIIEHUI0 MAaTEMaTHYECKHX 3a1ad U
3aJa4 M3 pa3NUYHbIX oO0JacTell HayKu U pealbHOW >KHU3HM, HMHTEPHpPETAIUsl IOJTY4YEeHHBIX
pe3yabTaTOB.

DOyHKUUM U rpadpuku

I'paduk xommozurun ¢yaknuii. ['eomerpuueckue obpa3bl ypaBHEHHI W HEpaBEHCTB Ha
KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH.

I'paduueckue MeTOIbl peIIeHUs ypaBHEHMH M HEpaBeHCTB. [paduyeckne MeTOJbI
pelIeHns 3a/1a4 ¢ TapaMeTpaMHu.

Hcnonb3oBanue rpadukoB GYHKIMA I WCCIEIOBAHUS IPOIIECCOB M 3aBHCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HHU.

Hayana MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOAHOMN K HMCCIIEIOBAaHUIO (PYHKIIMI HA MOHOTOHHOCThH U 3KCTPEMYMBI.
Haxoxaenrne HanOoIbIIero 1 HaMMEHbBIIIETO 3HAYCHU I HEeTIPephIBHOW (DYHKIIMK HA OTpE3Ke.

[Ipumenenne NPOM3BOAHON ISl HAXOXACHHUS HAWJIyYLIero pEIIEHUs B IPHUKIAIHBIX
3ajjayax, A ONpPENENIeHHs] CKOPOCTH M YCKOpPEHHs Ipolecca, 3aJAaHHOro (GopMysod wiu

rpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOHCTBO MepBooOpa3HbIX. [lepBooOpaszHble 31eMEHTapHBIX
¢ynkuunii. [IpaBuia HaxX0XKAEHUS IEPBOOOPA3HBIX.

Hurerpain. I'eomerpuyeckuii cMbIca HHTErpana. B

BIUHCIICHUE OTpeieIEHHOTO nHTEerpasa no gopmynne Herotona-JIeriOnuna.

[Ipumenenne wHTErpana JUisi HAXOXKACHUS IUIOMAACH TUIOCKUX GUryp U 0O0BEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennii qudpepeHInaTbHBIX ypaBHEHUH. MaTeMaTHYeCKOe MOJICTMPOBAHHE
peaNbHBIX MPOIECCOB C MOMOIIBIO (P PepeHIINATBHBI

IIJTAHUPYEMBIE PE3YJIbBTATbI OCBOEHMS1 YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA



JIMYHOCTHBIE PE3YJIBTATbBI

1) rpasaaHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAXKIAHCKON TMO3MIMHM  OOydarolierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4YJICHa POCCHUHCKOrO OOIECTBA, MPEICTaBIEHHE O MaTEMAaTUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, NpPOLEAYyp TIpakJIaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHI M APYroe), YMEHHE B3aMMOACHCTBOBATH C COLMAIbHBIMA HHCTUTYTaMH B
COOTBETCTBUU C UX (QYHKIUSAMU U Ha3HAUCHUEM;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKOW MACHTUYHOCTH, YBAKEHUS K MPOIUIOMY H
HACTOSIIIEMY POCCHMCKON MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHXKEHHSIM POCCUHCKHX
MaTeMaTUKOB M POCCUKWCKON MaTeMaTHYECKOM IIKOJbI, MCIOJB30BAHUE ATUX IJOCTHUKEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE  JIYXOBHBIX  IICHHOCTEH  POCCHUCKOrO  Hapoma, CHOpMHpPOBAHHOCTH
HPaBCTBCHHOI'O CO3HAHUSA, OTUICCKOTO MOBCACHUS, CBA3AHHOI'O C MPAKTUYCCKUM MPUMCHCHUCM
JOCTHXKCHUI HAYKH M JEATCILHOCThIO yYEHOrO, OCO3HAHHME JIMYHOIO BKJIAJa B MOCTPOCHUE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

JCTETHUYECKOE  OTHOIIEHHE K  MHpPY, BKIIOYas  OCTETHKY  MAaTeMaTH4EeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHWH, pacCyKICHHWH, BOCHPUUMYHUBOCTh K
MaTEMAaTHYECKUM aCIIEKTaM Pa3JINYHBIX BUIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh YMECHHS IPUMEHSITh MaTEMAaTUIECKHE 3HAHUSI B MHTEPECaxX 370POBOTO
u Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0pPOBBIO (310pOBOE
nUTaHue, cOATAHCUPOBAHHBIN PEXXUM 3aHATHH M OT/AbIXA, peryyspHas Gpu3nuecKasi akTUBHOCTB),
(du3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHITUSAX CIOPTHBHO-03/I0POBUTEIBHON JESITEThHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TPYIy, OCO3HaHHE IIEHHOCTH TPYIOIIOOHs, HHTEPEC K PAa3IUYHbIM chepam
HpO(i)eCCI/IOHaJIBHOI\/'I ACATCIBbHOCTHU, CBA3AaHHBIM C MaTeMaTUKON U eé MPpUITOKCHUAMHA, YMCHHC
COBEpINAaTh OCO3HAHHBIM BBHIOOp Oynmymied mnpodeccun W peanru30BBIBATH COOCTBEHHBIC
JKHU3HCHHBIC IIJIaHbI, TOTOBHOCTHh H CHOCO6HOCTB K MAarcMaTU4CCKOMY 06p3.30BaHI/IIO )41
camM000pa30BaHUIO Ha MPOTHKEHUH BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
NPaKTUYECKHUX 3a/1a4 MATeMaTHIEeCKOI HAaNPaBICHHOCTH;



7) IKOJIOrH4eCcKOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTh  HKOJIOTHYECKON KYJIbTYpbl, IOHMMAaHHE BIUSHHUS COIMAJIHHO-
SKOHOMMYECKUX TPOILIECCOB HA COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpellbl, OCO3HAHUE
r00aNbHOTO  XapakTepa  JKOJOTMYECKHMX  IMpoOJieM, OpHEHTalHus Ha  NPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN U pelIeHHs 3a1ad B 00JacTH OKpY’Kalolled cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX IOCJEICTBUN AJI1 OKPYXKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOM NMpPAaKTUKH, MOHMMAaHUE MAaTeMaTHYECKOW HAayKH Kak c(epsbl
YEJIOBEYECKON JEATENBHOCTH, 3TANlOB €€ Pa3BUTH M 3HAYMMOCTH JJIS PA3BUTHUS LUBUIM3ALUH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MAaTEMaTUYECKON KYJIbTYpOH KaK CpEACTBOM IIO3HAHMS MUDa,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEI0BATENIBCKYIO AEATEIbHOCTh MHANBUIYAIBHO U
B IpYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeliCTBUS
Ba3oBrble JJornueckue aeicTBuA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTeMaTUYECKUX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH  OMPEICIICHUs  MOHSITHIA,
YCTAQHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KIACCU(PUKALMM, OCHOBAaHMA [UIA OOOOLICHHS H
CpaBHEHUs, KPUTEPUHU ITPOBOJMMOI0 aHAJIN3A;

BOCIPUHUMATh, (OPMYIUPOBaTH M MPEOOpPa3OBBIBATh CYXKIEHUS: YTBEPAUTENbHbIE U
OTpUIATENIbHbIC, eAMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

BBIABIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM M NPOTUBOpeuns: B (pakrax,
JAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, TMpeiaraTb KPUTEpUU S BBIABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUN;

JIeTIaTh BBIBOJBI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTHBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUEHUI 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENBHO J0Ka3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKIACHUU (TIpSAMbIE U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIUIO, MPUBOAUTH NPUMEPHl W KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BBIOMpATh cHoco0 pemeHus Y4eOHOM 3agaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pemieHusi, BbIOMpaTh HauOoiee TMOAXOMAIMH C YYETOM CaMOCTOSITENIBHO —BBIIEIEHHBIX
KPUTEPHUEB).



Ba3oBrble ucciaenoBareJnLCKue AeiiCTBHA:

UCIIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATENbCKHI MHCTPYMEHT MO3HAHUsA, (POpMyTupoBaTh
BOINPOCH], (PUKCUPYIOIIME NPOTHBOpEYME, MNpPOOJIEMy, YCTaHABIMBATH HCKOMOE M JAHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

MPOBOJIUTh  CAMOCTOSITEIBHO  CIUIAHMPOBAHHBI  AKCIIEPUMEHT, HUCCJIEAOBAHUE  TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOro OOBEKTa, SIBJICHUS, TPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MKy 00bEKTaMH, SIBJICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (POPMYJIMPOBaTH OOOOIIEHHUS M BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
Ha6J'IIOI[eHI/I$I, HCCICOOBaHUsA, OLICHUBATh ,Z[OCTOBepHOCTB HOJ'IyLIeHHBIX pe3y.HI>TaTOB, BBIBOJIOB U
00001IEeHN;

IMPOrHO3UPOBATH BO3MOXKHOC PA3BUTUC IPOLECCA, a TAKIKC BbIAIBUTATh IPCAINIOIOXKCHUA O
€T'0 Pa3BUTHUU B HOBBIX YCJIOBHUIX.

Pabora ¢ nnopmanmeii:

BBISBJISITH e(UIIUTHI HH(POPMAIIUHU, TaHHBIX, HEOOXOAUMBIX JUISI OTBETa HA BOMPOC U IS
pELICHUS 3a/1a4H;

BBIOMpaTh MHGOpPMAIMIO M3 HCTOYHMKOB  pA3IMYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEeMAaTU3UpPOBaTh U HMHTEPIPETUPOBATH HMHPOPMAIMIO pPa3IMYHBIX BHAOB U  (GopM
IIPEJICTaBICHHUS],

CTPYKTYpUpOBaTh  HMH(MOpMAIMIO, NPEACTaBIATH €€ B  Pa3NUuHBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAE&KHOCTh HMHPOpPMAIMM IO CAMOCTOSTEIbHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHuKaTHBHBIE YHHBePcAIbHbIE YUeOHbI€ elicTBUSA
Oo0menue:

BOCIIPUHUMATh U (DOPMYIHUPOBATH CYKJIEHHUS B COOTBETCTBUM C YCJIOBUSAMU U LEISAMU
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOID TOYKY 3PEHHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTax, JaBaThb MOSCHEHUS MO XOAY pEUIeHHs 3aJayd, KOMMEHTHUPOBATh IOJyYEHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHMs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOIEMBI,
pemraeMoli 3a/1aud, BHICKA3bIBATh HJICH, HAILICJICHHBIC HA IMOWCK PEIICHHUS, COMOCTABIATH CBOU
CYXJIEHUS C CYKICHUSMHU JPYTUX YYaCTHHUKOB JMAJIOra, OOHApYKUBATh pa3jMyhe M CXOJICTBO
HIO3UIHI, B KOPPEKTHOU popmMe GOpMyIHPOBATh PA3HOTIACHS, CBOM BO3PAKCHUS;

IPEICTABISTh PE3YNbTaThl PELICHHs 3aadd, SKCIIEPUMEHTA, HCCICIOBAHUS, IMPOCKTa,
CaMOCTOSITENIbHO ~ BBIOMpaTh (OpMaT BBICTYIUICHHsT C Y4ETOM 3aqad NpPEe3CHTAlUuH |
0COOEHHOCTEH ayTUTOPHH.



PeryasiTuBHble YHUBepPcaJbHbIE YUeOHbIE 1eHCTBUSA
Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM pELIEHHs 3aJaud, BbIOMpPATh CIOCOO pEIIeHUs C Y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBATh U KOPPEKTUPOBATh
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(pOpMAaLIUK.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBIIA HHTEJLJIEKT:

BJIJICTh HABBIKAMU MO3HABATEILHOM pepIeKCUM KaK OCO3HAHUSI COBEPILIAEMBIX JCHCTBHM
U MBICIUTENIBHBIX IPOLIECCOB, HX PpEe3yJbTaTOB, BIAJAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U pe3yNbTaTa pELIEeHUs MaTEMAaTUUECKON 3a1a4H;

NpEeABUACTh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HHMKHYTH IpPHU PEIICHUH 3a/ayd, BHOCHUTD
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENTBCTB, JAHHBIX, HAHJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBHE PE3YJIbTaTa LEIH U YCIOBUSIM, OOBSCHATH IPHYUHBI JTOCTHIKCHHS
WM HCAOCTHUIKCHUA PC3YJIbTATOB ACATCIILHOCTHU, HAXOAUTH OH_II/I6Ky, JAaBaTb  OILICHKY
NpUOOPETEHHOMY OTIBITY.

CoBMecTHas HAEATECJIBbHOCTD:

HOHMMAaTh ¥ UCIIOJIB30BATh MPEUMYIECTBA KOMAHJHON M WHIUBHIYAIbHONH PaOOTHI MpH
pemieHnH y4eOHBIX 3ahad, TNPHHAMATH IE€Jdb COBMECTHOM JESTeNbHOCTH, IIJIAaHUPOBATh
OpraHu3ali0 COBMECTHOM pPabOTHI, pacrpenensaTh BUIbI paboT, JOrOBapHBATHCS, OOCYXIATh
MPOIIeCC U Pe3ynbTaT paboThl, 00001IaTh MHEHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYIIOBLIX (hopmax paboTel (0OCykIeHHs, 0OOMEH MHEHHH, «MO3TOBBIC
IITYpPMBI» U HWHBIC), BBIIOJHATH CBOIO 4YacTh paOOThl M KOOPAMHUPOBATH CBOM JCHCTBHS C
JIPYTUMH 4JI€HAMH KOMAaHJbI, OIICHWBaTh KAueCTBO CBOETO BKJIaJa B OOIIMH TPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

INNPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kJjacce oOydaromMicsSs MOJYYUT CICAYIONIAE MPEIMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM paldoueil mporpamMMbl yuyeOHOTo Kypca «Anredpa W Havasga
MaTEeMaTHYECKOTO aHAIN3a»:

Yucia 1 BLIYUCICHUSA:



CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH: PAIIMOHAILHOE YHCIIO, OECKOHEUHAs] TIEPHOINYECKAS
JIpoOb, MPOIEHTHI, UPPAIMOHATBLHOE YHCIIO, MHOXXECTBA PallMOHAJIBHBIX U JIEHCTBUTEIbHBIX
YUCEeN, MOJYJIb IEUCTBUTEIILHOTO YUCIIA;

NPUMEHSTH IPOOH U MPOLEHTHI ISl PEIICHUs MPUKIATHBIX 3a/1a4 U3 PA3TUUHBIX OTpacien
3HAHUW U peajbHOM JKU3HU,

OPUMEHSTh NPUONMKEHHBIE BBIUMCICHMS, MpPaBHJIA OKPYIJICHHS, MPUKUAKY U OLEHKY
pe3ysbTaTa BbIYUCICHUH;

CBOGOI[HO OneprupoBaTh IMOHATHCM: CTCHCHL C MNCJIBIM IIOKA3aTCICM, HCIOJb30BATH
11(010.C0P1 1200147 0] (bOpMy 3aIinucCu I[GﬁCTBHTGJIBHBIX YUCCII IJId pCHICHUA NPAKTHYCCKUX 3aad U
MMpEACTaBIICHUA JaHHBIX,

CcBOOOJHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYypaJIbHOM CTETEHU;
CBOOOHO ONEPUPOBATH MOHATHEM: CTEMEHb C PAllMOHATbHBIM MIOKa3aTelleM;

CBOOOJHO ONEpUPOBATh TMOHATHIMH: JIorapu(dM dYHCIa, IECSITHYHBIE W HATypalbHbIC
JorapudMmel;

CBOOOJHO ONEpUPOBATh MOHATUAMU: CHUHYC, KOCHHYC, TAaHI€HC, KOTAHI€HC YHCJIOBOTO
apryMeHTa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI'€HC YKMCIIOBOIO apryMEHTA.
YpaBHeHUS H HEPABEHCTBA:

CBOOOHO OMEpUPOBATH MOHITUSIMU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTBO, PABHOCUIIbHbBIE
YPaBHEHHUS U ypaBHEHUS-CIIEICTBUS, PABHOCUIILHbIE HEPABEHCTBA;

OPUMEHSTh Pa3IMYHbIEe METOJAbl PEIICHUS pPALMOHATIBHBIX M JIPOOHO-pAlMOHATIBHBIX
YPaBHEHHM, IPUMEHATH METOJl UHTEPBAJIOB [UIsl PELICHHs HEPABEHCTB;

CBOOOJHO OMNEPUPOBATh MOHATHUSAMHU: MHOTOWIEH OT OJHOW IEepEeMEHHOM, MHOTOUJIEH C
HeNbIMU KO3 GUIIMEHTaMH, KOPHH MHOTOYIEHA, MPUMEHSTh JeJeHHe MHOIOWIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 1 pemenus 3anay;

CBOOOJHO OMNEpUPOBATH MOHATUSMH: CHUCTeMa JIMHEHHBIX ypaBHEHMH, MaTpula,
ONpeAeUTENb MATpPULBl 2 X2 W €ro TEOMETPUYECKUH CMBICI, HCIOJIb30BaTh CBOMCTBA
ONPCACIIUTCIIA 2x2 AJIL BBIYHUCJICHUS €TI0 3HAYCHUA, TPUMCHATL OMPCACIUTCIIN AJId PCIICHUA
CUCTEMbl JIMHEWHBIX YpaBHEHMH, MOJEIUPOBATH pPEajbHbIE CUTYallUH C IMOMOUIBIO CHUCTEMbI
JIMHEHHBIX ypaBHeHHﬁ, HCCIICA0BaTh TIOCTPOCHHBLIC MOACIM C IIOMOLIBKO MaTpull U
oTpeeNuTeNel, UHTePIPETUPOBATh MOTYYECHHBIN pe3yNbTar;

WCITOJIH30BaTh CBOMCTBA JIEHCTBHUI C KOPHAMH JIJIsl TPEOOPa30BaHUS BBIPAKCHU;

BBIMOJHATh MpeoOpa3oBaHUsl  UYMCIOBBIX  BBIPAKEHUHM, COAEpXKAllUX CTENEeHU C
palMOHATILHBIM [TOKA3aTENIEM;

WCIIONIh30BaTh  CBOWCTBA JIOTapu(PMOB I  MPeoOpa3oBaHUs  JIOTapU(DMHUESCKUX
BBIPAKECHMUI;



CBOOOAHO  omepupoBaThb  TOHATUSMU:  HppallMOHANbHbIE,  IOKa3aTelbHbIE U
jgorapuMuyUecKre ypaBHEHHsI, HAXOJUTh UX PELIECHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEX00B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpUYECKHE  (OpMydbl  UIs  MPeoOpazoBaHMS
TPUTOHOMETPUYECKHUX BBIPAKCHU;

CBOOOJHO ONEpPUPOBATh IOHATHEM: TPUTOHOMETPHUUYECKOE YpaBHEHHE, IPUMEHSAThH
HE00X01uMBbIe (POPMYITBI ISl PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX ypaBHEHUH;

MOACIIUPOBATE PCAJIBHBIC CUTyallUd Ha S3bIKC aJIF€6pBI, COCTaBJISITb  BBIPAKCHUS,
YpaBHCHU, HCPABCHCTBA II0 YCIOBUIO 3aJa4yu, HUCCICAOBATL IMMOCTPOCHHBIC MOACIU C
UCTIOJIb30BaHUEM armapaTa ainreopsl.

DOyHKkuuM U rpapukm:

CBOOOJIHO OIEPUPOBATH MOHATUAMH: (DYHKIHS, CIOCOOBI 3aaHusi (YHKIUH, B3aHMHO
oOparHble (QYHKUIUH, KOMMO3UIUS (DyHKIUMH, rpaduk (yHKIHMH, BBIIOIHATH 3JIEMEHTapHbIC
npeoOpa3zoBanus rpaduKoB PyHKIIHIH;

CBOOOJHO OMEpUpOBaTh MOHSTUSAMM: OONACTh OIpENeJeHUs] U MHOXXECTBO 3HAuYEHUM
byHKIIMY, HYIH QYHKIWH, TPOMEKYTKH 3HAKOMIOCTOSHCTBA;

CBOOOJHO OMEpUPOBATH MOHATHSAMHU: YETHbIE M HEUYETHBIE (YHKIUHU, MEPUOAUYECKUE
(GYHKIIUM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMH, MaKCHMYMbl W MHHHMYMBI (YHKIIUH,
HauOoJIbIlIee U HAaMMEHblIee 3HaueHne QyHKIIUU Ha IPOMEKYTKE;

CBOOOIIHO OIEpHUPOBATh MOHATHAMH: CTETEHHAas (QYHKIHUS C HATypadbHBIM W IEJIbIM
nokaszareseM, rpaduk CTENEHHON (YHKIMM C HaTypajJbHBIM U LIEJBIM IOKa3aTeneM, rpaduk
KOPHSI N-0 CTENEeHN KaK (QYHKIIMK 0OpaTHOW CTENEHU C HAaTypaJbHBIM ITOKA3aTeleM;

ONEepUpPOBaTh TOHATUSIMU: JIMHEWHAas, KBaJpaTU4Has M APOOHO-TMHEHas (yHKIUH,
BBITNOJIHATH 2JIEMEHTAPHOE UCCIIeI0BAaHUE U MTOCTPOCHHUE UX TPaPUKOB;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: MOKa3aTeiabHass U jorapudmuueckas QyHKIUH, UX
CBOWCTBA U IpadUKH, UCIIOIB30BaTh UX I'padUKHU IS pEIIeHUs ypaBHEHUIH;

CBOOOJHO OIEPUPOBATH IMOHATHUSMHU: TPUTOHOMETPHUYECKAsi OKPY)KHOCTb, OIpeIesiCHHE
TPUTOHOMETPHUUYECKUX (DYHKLIUN YHUCIOBOrO apryMeHTa;

UCIONIb30BaTh Tpapuku (GYHKIUN IS UCCIENOBAaHUS MPOIECCOB M 3aBUCUMOCTEH MpuU
pelIeHnH 3a/a4d U3 JPYrux y4eOHBIX MPEIMETOB U peallbHOM KM3HH, BbIpakaThb (hopmyrnamu
3aBUCHUMOCTH MEXK/y BETUINHAMH,

Hauajia MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJHO ONEpPHPOBATh MOHATUSAMH: apUPMeTHUYecKas W TeOMETpHUYECKas MpPOrpeccHs,
OeckOoHEYHO yObIBarollasi reOMEeTprUIecKasi Mporpeccus, JIMHEHHbIH U SKCIOHEHIUAIbHBIN POCT,

(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh MIPEJCTABICHUE O KOHCTAHTE,

HCIIOJIb30BaTh IPOrPECCHU JIUISl PEIIeHMsI pealIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa;



CBO6OI[HO OIICpHUpPOBATH ITOHATUAMU IOCICJ0OBATCIIBbHOCTD, CIIOCOOBI 3aJaHuA
HOCHCHOB&TCHBHOCTCﬁ, MOHOTOHHBIC U OI'PAaHUYCHHBIC IMOCICA0BATCIIBHOCTHU, TIOHNMMATh OCHOBEI
3apOXKACHUSA MATCMATHYCCKOI'O0 aHalin3a KaK aHaJIn3a OCCKOHEUHO MaJIbIX;

CBOOOJHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIC (YHKIMH, TOYKU pa3pbiBa rpaduxa
GyHKIIMH, aCUMIITOTHI Tpaduka GyHKIINH,

CBOOOJHO ONEpUpPOBaTh MOHATHEM: (YHKIMs, HENpepblBHAas Ha OTpe3Ke, HPUMEHSTb
CBOWCTBA HEMIPEPBIBHBIX (DYHKUUH JUIs peILICHHs 3a1a4;

CBOOOJHO ONEpUpOBaTH TOHATHSAMM: TIiepBasi W BTOpas MPOU3BOAHBIC (DYHKIUH,
KacaTenbHast K rpaduky QyHKIUY;

BBIYHCIIATh IPOU3BOJHBIE CYMMbI, MPOU3BEACHUS, YAaCTHOTO M KOMIIO3MIIMH JBYX
GbyHKIMI, 3HaTh IPOU3BOIHBIE AJIEMEHTAPHBIX (PYHKIIHIA;

HCITOJIH30BaTh TEOMETPUUECKUN M (PU3UUECKHUI CMBICT TIPOU3BOIHOMN ISl pEIICHUS 3a/1a4.
MHo:xecTBa U JIOTHKA:
CBOGOI[HO OHepI/IpOBaTI: INOHATHUAMU: MHOXKCCTBO, onepaunn Hag MHOXCCTBaMU,

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar JJisg ONMHUCAHUS PEaIbHBIX MPOLIECCOB
U SIBJICHUI, IPU PEIICHUU 3a7a4 U3 JPYTUX Y4eOHBIX MMPEIMETOB;

CBOOOJHO OINEpPUPOBATH MOHATUSMU: OIpeAesieHHe, TeopeMa, YypaBHEHHE-CIIEJICTBUE,
CBOMCTBO MaTeMaTH4YecKoro oOO0BEeKTa, JJ0Ka3aTeIbCTBO, PAaBHOCHIbHBIE ypaBHEHUS U
HEpaBEHCTBA.

K xonmy oOydenuss B 11 KJjacce oOydarOmMICS TOJYYUT CICAYIONIAE TPEIMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM paldoueil mporpamMMbl yuyeOHOro Kypca «Anredpa W Havaia
MaTEeMaTHYECKOTO aHAIN3a»:

Yuciaa 1 BLIYUCTEHHAS:
CBOGOI[HO OHepI/IpOBaTI: IIOHATUAMMN . HaTypaJII:HOG n 1nciIo€ 4Yucio, MHO>KECTBA
HaTypaJbHBIX M LEJbIX YUCEN, UCIOJIB30BAaTh MpU3HAKK AeauMocTH 1enbix yncen, HOJl n HOK

HaTypaJbHBIX YMCEN IS PELICHMS 3a]a4, IPUMEHATh AIrOpUTM EBKINAa;

CBOGOI[HO ONCpUPOBATh IMMOHATHEM OCTATKA IO MOAYJIIO, 3alIMChIBAThL HATYPAJIbHBIC YHCJIa
B pa3JIMYHBIX NO3UIHUOHHBIX CUCTEMaxX CUHHUCIICHUS,

CBOOOJHO OMNEPUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOKECTBO KOMIIIEKCHBIX
YHCcell, MPeICTaBIsATh KOMIUIEKCHBIE YHCIIa B aJireOpandyeckoil U TPUTOHOMETpUUeCcKor (opme,

BBITIOJIHATH apU(PMETUYECKHE ONIEpallii C HUMHU U U300pakaTh Ha KOOPIMHATHOM MIIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOAHO  omepupoBaThb  TOHATUSMU:  HppallMOHANbHbIE,  IOKa3aTelbHbIE U
jorapuMuuecKre HePaBeHCTBA, HAXOJUTh UX PEUICHHS C TOMOLIBI0 PABHOCUIIBHBIX MEPEXO0B;

OCYIIECTBIISATH OTOOP KOPHEMW MPH PEIIEHUH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJHO ONEpUPOBATH MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTh
HE00X0uMBbIC (HOPMYIIBI IJIsl PEIICHHUS! OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATHAMHU: CHCTEMa U COBOKYITHOCTh YPaBHEHUH M HEPAaBEHCTB,
PaBHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CJIEICTBUS, HAXOAUTh PELIEHUSI CUCTEMBI U COBOKYITHOCTEM
palMOHATIbHBIX, HWPPALMOHATBHBIX, [OKA3aTelIbHBIX M JOrapu(PMHUUECKUX YpaBHEHUH H

HEPABEHCTB;

pemaTh palnMOHAJbHBIC, HMPPALUOHANbHbIC, IIOKa3aTeNbHbIC, JIOTApU(PMHUECKUE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAINe MOJYJIN U ITapaMeTpBhL;

NPUMEHSTH Tpadudeckue METO/Ibl JJis pEeUIeHHs] YpaBHEHUN 1 HEPABEHCTB, a TakXKe 3a/1a4y
C mapaMeTpaMu;

MOJICTTMPOBATh pEallbHbIe CHUTYyalldd Ha S3bIKE alreOphl, COCTABISITH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U HX CHUCTEMBI IO YCIOBUIO 3aJa4yM, HCCIEI0BAaTh MOCTPOEHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa anreOpbl, HHTEpIPETUPOBAThH MOJYUYEHHBIH pe3ynbTar.

DOyHKkuuM U rpapukm:

CTPOUTH I'paMKU KOMIIO3UIMU (PYHKIMH C IMOMOUIbIO 3JEMEHTapHOIO HCCIIEAOBAHUS U
CBOWCTB KOMITO3UINH IBYX (DYHKIIUH;

CTPOUTH T€OMETPUIECKIE 00pa3bl YpaBHEHUI 1 HEPABEHCTB HAa KOOPAMHATHOMN TUIOCKOCTH;
CBOOOJTHO OTIEpUPOBATH MOHATUSAMHU: TPaUKH TPUTOHOMETPUICCKUX (YHKIIHIA;
NPUMEHATHh QYHKITMH T MOJICTTUPOBAHMS U MICCIICIOBAHUS PEATBHBIX TPOIIECCOB.
Hauvaia MaTeMaTH4eCKOro aHAJIN3a:

UCIIONIb30BaTh TPOM3BOAHYIO ISl HCCIeAOBaHUS (QYHKIIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HAaXOJUTh HanOOJIbIIICe U HANMEHBIIIeE 3HaYCHUS (PYHKIIMN HEMIPEPHIBHOM Ha OTPE3KE;

UCTIONIb30BaTh MTPOM3BOJHYIO JJISI HAXOXKACHUS HAWIY4YIIErO PEIICHHS B NMPUKIATHBIX, B
TOM YHCIIC COLMAIBHO-3KOHOMHUYECKHX, 3aJadax, Ul ONpPEACTICHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOTO (OopMYIIOi Uil rpaduKom;

CBOOOJHO ONEPUPOBATh MOHATHAMHU: TIEPBOOOpa3Has, ONpeeIEHHBINA HHTETPaj, HAXOIUTh
nepBOOOpa3HbIe 3JIEMEHTAPHBIX (DYHKIMH M BBUMCIATH HHTErpan mo (opmyne Hprorona-

Jleiibuuma;

HAXOJHUTh IJIOMAAH MIOCKUX (GUTYP U OOBEMBI TEJ C TOMOIILI0 HHTETPAIIA;



UMETh TPEJICTABICHUE O MATEeMAaTUYECKOM MOJCIMPOBAHUHM HA TMPHUMEPE COCTABICHHS
nuddepeHIMaTbHBIX YPaBHCHH;

peiiaTth MPUKIAAHBIC 3aja4yi, B TOM YHCJIC COLIUAIbHO-3KOHOMHNYECKOTO U (bPISI/I‘IeCKOFO
XapakTepa, CpCACTBAMA MATCMATUYCCKOI'O aHaJIn3a.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HanmenoBanue pa3aenoB U TeEM IPOTrpaMMBI KomnuecTBo yacos DneKkTpoHHbIe (IU(PPOBHIE)
n/m Bcero Kontponsubie — I[Ipaktuueckue 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
1 MHO0XeCTBO AeHCTBUTEIBHEIX Yucell. MHOTrO4IEHBI. 24 1 - bubmunoreka LIOK
PanmionansHbie ypaBHEeHHS U HepaBeHCTBA. CHCTEMBI JIMHEHHBIX https://m.edsoo.ru/863f8408
YPaBHEHUU
2 Oynkuwuu u rpaduku. CreneHHas GyHKIHS € IETbIM TOKa3aTteneMm 12 1 bubmuotexa [JOK
https://m.edsoo.ru/863f8408
3  Apudmernyeckuii KOpeHb n-oi crenenu. ppanmoHaibHbIe 15 1 bubnuotexa [JOK
ypaBHEHHUS https://m.edsoo.ru/86318408
4 TlokazarenbHas pyHkuus. [lokasarenbHble ypaBHEHUS 10 1 Bbubmuotexa [JOK
https://m.edsoo.ru/863f8408
5 Jlorapudmudeckas pynkius. Jlorapupmudeckrue ypaBHEHUS 18 1 bubmuoteka [JOK
https://m.edsoo.ru/863f8408
6  TpuroHoMeTpuuecKHe BbIPAKEHUS U YPaBHEHUS 22 1 bubmuotexa [JOK
https://m.edsoo.ru/863f8408
7  TlocnenoBaTenbHOCTH U IPOTPECCHU 10 1 bubnuotexa [JOK
https://m.edsoo.ru/863f8408
8  HenpepsiBable pyHkiun. [IpousBoaHas 20 1 bubmmoreka [JOK
https://m.edsoo.ru/863f8408
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3allHsl 3HAHUH 5 2 but6mmoreka [IOK

https://m.edsoo.ru/863f8408
J106aBUTH CTPOKY
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0



11 KJTACC

No HanmeHoBaHue pa3aenoB U TEM MPOrpaMMBbl KonmuectBo yacos DOnexTpoHHbIe (IUPPOBBIC) 0Opa3oBaTEIHHBIE
/T Bcero  KouTponbHbIe IpakTHyeckue pecypeel
paboThI paboTHhI
1 HccnenoBanue GyHKIHIA ¢ TOMOIIBIO POU3BOJHOM 22 1 bubmmoreka [IOK
https://m.edsoo.ru/863f8408
2 TlepBooOpa3Hasi ¥ HHTErpaT 12 1 bubnmoreka [JOK
https://m.edsoo.ru/863f8408
3 I'paduku TpuroHomerpudeckux GyHkuuii. Tpuronomerpuyeckue 14 1 bubmmoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/863f8408
4 HppanuoHaJIbHBIC, TOKa3aTeIbHBIC U JIOTAPUPMUICCKIEC 24 1 bubamoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/863f8408
KoMIuiekcHbIe 9ncia 10 1 [[1]
6  HarypasbHbI€ U LIEJIbIC YnCIIa 10 1 bu6mmoreka [IOK
https://m.edsoo.ru/863f8408
7 CHCTeMBI palliOHAILHBIX, HPPAIIMOHAIBHBIX ITOKA3aTeIbHBIX H 12 1 bubnurorexa [JOK
JOrapu(pMHUECKUX YpaBHEHUN https://m.edsoo.ru/863f8408
8  3apmaum ¢ mapameTrpamu 16 1 bubmmoreka [IOK
https://m.edsoo.ru/863f8408
9  TloBTopenue, 0000IIEeHNE, CHCTEMATH3aINs 3HAHUN 16 2 bubmuorexa [JOK

https://m.edsoo.ru/863f8408
Jlo6aBuTh CTpOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

ITOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
No Tema ypoka KonnuecTBo yacon Hara DneKTpoHHBIC U(PPOBHIC
n/m Bcero Kontponbsubie —Ilpaktuueckpme H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI

paboThI paboTbI
1 MHo)ecTBO, Onepaluy HaJl MHO’KECTBAMHU U X CBOICTBA. 1 bu6nuoreka [IOK



/o

2

10

Tema ypoka

Huarpammsl Ditnepa-Benna.

[TpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO anmapara Jis
peleHus 3a1a4.

Parmonanbaeie uncna. OOBIKHOBEHHBIE U JIECATHYHBIC
IpoOu, MPOLEHTHI, 0ECKOHEYHBIE IEPUOTUIECKUE IPOOH.

PanmonansHeie uncna. OOBIKHOBEHHBIE U IECATHYHBIC
IpoOu, MPOLEHTHI, 0ECKOHEYHBIE IEPUOTUIECKUE IPOOH.

[Tpumenenue apoOeil ¥ NPOLIEHTOB VIS PELICHUS
IIPUKJIAIHBIX 3a7a4.

[Ipumenenue npoOeii ¥ MPOLIEHTOB VISl PEIICHUS
MPUKIAJIHBIX 3a0a4.

JleiicTBuTenbHbIe yncia. PanimonanbHbie U
HWppalvoOHAIIbHBIC YHCIA.

Apudmerndeckue oneparuu ¢ AeHCTBUTEITbHBIMU
qucJaMu.

Moayib IEMCTBUTENBHOTO YUCIIA U €0 CBOMCTBA.

KomnuectBo yacoB

Bcero KonTposbhbie
paboThI

[IpakTnueckue
paboThI

Jara
W3y4YCHUS

DJNEeKTpOHHBIEC IUPPOBBIE
o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

bu6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK



/o

11

12

13

14

15

16

17

18

19

Tema ypoka

[TpuOnmxEHHBIE BBIYUCIICHNUS, TIPABUIIA OKPYTJICHMUS,
IIPUKUIKA U OLIEHKA Pe3yJIbTaTa BHIYMCICHUH.

OCHOBHBIE METO/IbI PEILICHUS LIEIBIX U IPOOHO-
palMOHAIBHBIX YPABHCHUI U HEPABCHCTB.

OCHOBHBIE METO/IbI PEIIECHUS LEbIX U APOOHO-
palMOHANIBHBIX YPABHEHUI U HEPABEHCTB.

OCHOBHBIE METO/TbI pEIIECHHUS LEITbIX U APOOHO-
palMOHANIBHBIX YPABHEHUI 1 HEPABEHCTB.

MHorouneHns! 0T OJHOU EpeMEHHOU. JlesieHne
MHOTOYJIEHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy.

MHorounensl ¢ 1ensiMu ko3 durnmentamu. Teopema
Buera.

Pemrenne cucreM TUHENHBIX YPABHEHUN.

Pemenue cucrem JIMHEHHBIX YpPaBHEHUM.

Matpuiia cucTeMsl JIMHEWHBIX ypaBHeHUN. OnpenennTenb

MAaTPHUIIbI 2X2, €r0 TeOMETPUYECKHUI CMBICI U CBOMCTBA;

Bcero KonTposbhbie

1

KomnuectBo yacoB

paboThI

[IpakTnueckue
paboThI

Jara
W3y4YCHUS

DJNEeKTpOHHBIEC IUPPOBBIE
o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bu6munoreka LIOK
https://m.edsoo.ru/863f8408

bu6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK



/o

20

21

22

23

24

25

26

27

28

Tema ypoka

BBIYUCIICHUC €I'0 3HAYCHMU .

Onpenenurtenb MaTPUIBI 2X2, €r0 TEOMETPUUECKUN CMBICT
)41 CBOﬁCTBa; BBIYUCIICHUEC €T0 3HAUYCHMN .

[IpuMeneHue onpeaenuTens A PEUICHUs] CUCTEMBI
JIMHEMHBIX YpaBHEHUH.

Pemenne npukiaanHbIX 3a4a4 ¢ IOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUMN.

Pemenne npukiaanHbIX 3a4a4 ¢ TOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUMN.

KonrtponsHas padora: "PanmonanbHble ypaBHEHHS U
HepaBeHCTBa. CHCTEMBbI JIMHEHHBIX YPaBHEHUN'".

dyHK1UA, criocoObl 3a1anus GyHkiuu. BzaumHo oOpaTHbIe
¢ynkuuu. Kommnosunus ¢GyHKIMH.

I'padux ¢pynkunu. DnemMeHTapHble Mpeodpa3zoBaHus
rpadgukoB GyHKITHI.

OO6acTh onpeAesieHus] © MHOYKECTBO 3HaUeHUN (DYHKITHH.
Hynu pynxun. [IpomexxyTku 3HaK MOCTOSIHCTBA.

Yérubie 1 HeuéTHbIe pyHKUMU. [lepruoanyeckue GyHKINU.
ITpomekyTKM MOHOTOHHOCTH (DYHKIHH.

KomnuectBo yacoB

Bcero KonTposbhbie
paboThI

[IpakTnueckue
paboThI

Jara
W3y4YCHUS

DJNEeKTpOHHBIEC IUPPOBBIE
o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK



/o

29

30

31

32

33

34

35

36

37

Tema ypoka

MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Hanbombiee u
HauMEHbIIIee 3HaUYCHUE (PYHKIIMHA Ha TTPOMEKYTKE.

Jlunelinas, KBaJpaTU4yHas U IpOOHO-TUHEHHAs PYHKLIUH.

DneMeHTapHOE HCCIIEI0BAHNE U TIOCTPOSHHE TPA(UKOB
3TUX (PYHKUIUH.

DneMeHTapHOE HCCIIEI0BAHNE U TIOCTPOEHHE TPA(UKOB
3TUX (PYHKLIUH.

CreneHsn c LETBIM ITOKa3areneM. buaom HeroToHa.

CreneHb ¢ LIEJIbIM ITOKa3aTeneM. buaom HrroToHa.

[CrenenHast GyHKINS C HATYpPATIbHBIM U LIETBIM
nokazatenem. E€ cBolicTBa u rpaduk.

Kontponbnas padota: "Crenennas pyukmus. E€ cBoiicTBa
u rpaduk".

Apudmernieckuil KOpeHb HaTypabHOW CTETIEHHU U €ro
CBOMCTBA.

KomnuectBo yacoB

Bcero KonTposbhbie
paboThI

[IpakTnueckue
paboThI

Jara
W3y4YCHUS

DJNEeKTpOHHBIEC IUPPOBBIE
o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK



/o

38

39

40

41

42

43

44

45

46

Tema ypoka

Apudmerndeckuii KOpeHb HATypaIbHOM CTETICHU U €TO
CBOKCTBA.

[TpeoOpa3oBaHUs YHCIOBBIX BBIPAKCHHIA, COIEPIKAITIX
CTEIEHU U KOPHHU.

[IpeoOpazoBaHus YUCITOBBIX BRIPAKCHHUH, COJEPIKAIINX
CTCIICHU U KOPHHU.

[IpeoOpazoBanHms YUCITOBBIX BRIPAXKCHHUH, COJEPIKAIINX
CTCIICHU U KOPHHU.

[UppaunonanbHble ypaBHEHHs. OCHOBHBIE METOIBI
peLeHNs UPPALMOHAIBHBIX YPaBHEHUI.

Hppanuonanbabie ypaBHEeHUA. OCHOBHBIE METOIbI
peLICHUs UPPALMOHAIILHBIX YPABHEHUN.

WppanmonanbHble ypaBHeHNs. OCHOBHBIE METObI
PEILICHNS NPPALMOHAIIBHBIX YPaBHEHUM.

PaBHOCHIBHBIC ITEPEXO/IBI B PEIIEHUH HPPAMOHAIBHBIX
YPaBHEHHUH.

PaBHOCWIIbHBIE IIEPEXOBI B PELLICHUU UPPALUOHAIBHBIX
YpaBHEHU.

KomnuectBo yacoB

Bcero KonTposbhbie
paboThI

[IpakTnueckue
paboThI

Jara

H3y4YEeHUS

DJNEeKTpOHHBIEC IUPPOBBIE
o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

bu6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK



/o

47

48

49

50

51

52

53

54

55

Tema ypoka

PaBHOCUIIBHBIE IEPEXOBI B PEIIEHUU UPPALIMOHAIBHBIX
YPAaBHEHUM.

PaBHOCWIIBHBIE IIEPEXOBI B PELICHUU UPPALUOHAIBHBIX
YpaBHEHU.

CgoiicTBa 1 rpaduK KOPHS N-0¥ CTETNICHU KaK PyHKITUN
00paTHOM CTENEHH C HaTypalIbHBIM MTOKa3aTeNIeM.

CgoiicTBa 1 rpadK KOPHS N-0¥ CTETICHU KaK PyHKITUN
00paTHOM CTENEHH C HAaTypalIbHbBIM MTOKa3aTeNeM.

KonrtponsHast padora: "CBolicTBa 1 rpaduK KOpHS n-0i

crenenu. MpparmonanbHble ypaBHEHHS .

CreneHb ¢ pallMOHAIBHBIM NTOKa3aTeNieM U €€ CBOMCTBA.

Crenenb ¢ palldOHAIBHBIM IOKa3aTeIeM U €€ CBOMCTBA.

CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeNieM U €€ CBOMCTBA.

[TokazarenbHast GyHKIH, €€ cBOICTBA U rpaduk.

KomnuectBo yacoB

Bcero KonTposbhbie
paboThI

[IpakTnueckue
paboThI

Jara
W3y4YCHUS

DJNEeKTpOHHBIEC IUPPOBBIE
o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK



/o

56

57

58

59

60

61

62

63

64

Tema ypoka

Hcnons3oBanne rpaduka GyHKIUN 111 peIICHUS
YPAaBHEHUM.

Hcnonb3oBanue rpaduka QyHKIMH U1 PELICHUS
YpaBHEHU.

[TokazaTenbHble ypaBHEeHUA. OCHOBHBIE METO/IbI PEILIEHUS
MOKa3aTeIbHBIX YPAaBHEHUH.

[TokazaTenbHble ypaBHEeHUA. OCHOBHBIE METO/IbI PEILIEHUS
MOKa3aTeIbHBIX YPAaBHEHUH.

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/BI PELICHUS
ITOKA3aTeIbHBIX YPABHCHU.

Kontponbnas padota: "[lokazarensHas GyHKIHS.
ITokxazarenbHble ypaBHEHUSA".
Jlorapudm uucna. ColicTBa jJorapudma.

Jlorapudm uuncna. CBoiicTBa jJorapudma.

Jlorapudm yucna. ColicTBa Jorapudma.

KomnuectBo yacoB

Bcero KonTposbhbie
paboThI

[IpakTnueckue
paboThI

Jara
W3y4YCHUS

DJNEeKTpOHHBIEC IUPPOBBIE
o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK



/o

65

66

67

68

69

70

71

72

73

Tema ypoka

JlecsiTUUHBIE U HATYpaJIbHBIE JIOTAPU(PMBI.

JlecATUUHBIEC U HaTypaJIbHBIE JTOTapH(PMBI.

[IpeoOpazoBanme BeIpaXKEHUN, CONEPKAIINX JTOTAPUBMBI.

[IpeoOpazoBanme BhIpaXEHUN, CONEPKAIINX JTOTAPUBMBI.

[TpeoOpa3oBanue BBIpAXKEHUN, COAECPIKAIIMX JIOTAPU(MBIL.

Jlorapudmudaeckas ¢pynkmus, e€ cBoiicTBa U rpaduk.

Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U TpaduK.

Hcnons3oBanue rpaduka GyHKIUN 111 pEIICHUS
YPaBHEHHUH.

Hcnonb3oBanue rpaduka QyHKIMH U1 PELICHUS
YpaBHEHU.

KomnuectBo yacoB

Bcero KonTposbhbie
paboThI

[IpakTnueckue
paboThI

Jara
W3y4YCHUS

DJNEeKTpOHHBIEC IUPPOBBIE
o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK



/o

74

75

76

77

78

79

80

81

82

Tema ypoka

Jlorapudmuaeckue ypaBHeHus1. OCHOBHBIE METO/IBI
pereHust JorapupMUIECKUX YPaBHECHHH.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METOBI
peleHust JorapupMHUUECKUX ypaBHEHUN

Jlorapudmuaeckue ypaBHeHUs1. OCHOBHBIE METO/IBI
pereHust JorapupMUIECKUX YPaBHECHHH.

PaBHOCHIIBHBIE IEPEXOBI B PELICHUH JOIapH(PMUUECKHX
YPaBHEHHUH.

PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUH JIOTapU(PMUIECKUX
YpaBHEHUM.

Kontponbnas padota: "Jlorapudpmudeckas GyHKIHS.
Jlorapudmuueckue ypaBHeHus "

Cunyc, KOCUHYC, TAHT€HC U KOTAaHT€HC YHCIIOBOT'O
apryMeHTa.

CuHycC, KOCHHYC, TAHT€HC U KOTAHT€HC YUCIIOBOTO
aprymMeHra.

ApKCHHYC, apKKOCUHYC U apKTaHI€HC YHUCIOBOIO
apryMeHTa.

KomnuectBo yacoB

Bcero KonTposbhbie
paboThI

[IpakTnueckue
paboThI

Jara

W3y4YCHUS

DJNEeKTpOHHBIEC IUPPOBBIE
o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

bu6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK



/o

83

84

85

86

87

88

&9

90

91

Tema ypoka

ApKcuHYC, apKKOCHHYC U apKTaHT'€HC YUCIOBOTO
aprymeHra.

Tpuronomerpuueckas OKpyKHOCTb, OIIPEETICHHUE

TPUTOHOMETPUUECKHUX (YHKIIMI YUCIOBOTO apryMEHTa.

Tpuronomerpuyeckas OKpyKHOCTb, OIpe/ieJICHIE

TPUTOHOMETPHUYECKUX (DYHKIIUN YHUCIOBOTO apryMEHTA.

OCHOBHBIE TPUTOHOMETPUYECKHE POPMYII.

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI.

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBL.

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI.

[IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKCHH.

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKESHUH.

KomnuectBo yacoB

Bcero KonTposbhbie
paboThI

[IpakTnueckue
paboThI

Jara
W3y4YCHUS

DJNEeKTpOHHBIEC IUPPOBBIE
o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK



/o

92

93

94

95

96

97

98

99

100

Tema ypoka

[IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKCHHH.

[IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHHU.

Pemienue TpuroHOMETpUYECKUX YPAaBHEHUM.

PemeHne TpUroHOMETPUYECKUX YPAaBHEHUM.

Pemienue TpuroHOMETpUYECKUX YPAaBHEHUM.

Pemienue TpuroHOMETpUYECKUX YPAaBHEHUM.

Pemenne TpUroHOMETPUYECKUX YPAaBHEHUM.

Pemienue TpuroHOMETpUYECKUX YPAaBHEHUN.

Pemenne TpUroHOMETPUYECKUX YPAaBHEHUM.

KomnuectBo yacoB

Bcero KonTposbhbie
paboThI

[IpakTnueckue
paboThI

Jara
W3y4YCHUS

DJNEeKTpOHHBIEC IUPPOBBIE
o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bu6munoreka LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK



/o

101

102

103

104

105

106

107

108

109

Tema ypoka

KontponbHas padota: "TpuroHoMeTpUIECKHE BRIPAKCHHS
U TPUTOHOMETPUYECKUE YPAaBHEHUS "

[TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHus
nocieqoBaTeIbHOCTEN. MeToq MaTeMaTHYECKON
I/IH,Z[yKI_[I/II/I.

MOHOTOHHBIE Y OTPAaHUYEHHBIE [TOCJIEJOBATEILHOCTH.
HcTopus ananmsa 0ECKOHEYHO MaIbIX.

Apudmerrdeckast Iporpeccus.

I'eomeTpuueckas nporpeccusi.

BeckoneuHo yObIBaromasi reOMETpUIECcKast IPOrpeccusi.

CymMma 6eckoHeuHO yOBIBaOIIEH reoMeTpuIecKoit
HPOTPECCHH.

JIMHENHBIN ¥ SKCIOHEHIUATIbHBIN pocT. Yncno e. Dopmyna
CJIOKHBIX ITPOLCHTOB.

JInHEeWHBIN U 3KCIIOHEHIMaIbHBIN pocT. Uucino e. opmyia
CJIO’KHBIX ITPOLICHTOB.

KomnuectBo yacoB

Bcero Kontposbnasie IIpakTuueckue

DJNEeKTpOHHBIEC IUPPOBBIE
o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunorexa LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK



/o

110

111

112

113

114

115

116

117

118

Tema ypoka

Hcnonb30BaHne MpOrpeccuu AJsl pelieHus pealbHbIX 3a/1a4
MIPUKJIATHOTO XapaKTepa.

KonTponpnas padora: "[locienoBarensHOCTH U

nporpeccun’.

HenpepsiBHbIC DYHKITNU U UX CBOMCTRBA.

Touka pa3peiBa. AcUMITOTHI TPadUKOB (YHKITHM.

CBoiicTBa (yHKIMH HETIPEPHIBHBIX Ha OTPE3KE.

CaoiicTBa HyHKIIUI HETIPEPHIBHBIX HA OTPE3KE.

MGTOI[ HWHTCPBAJIOB JIA pCHICHUS HCPABCHCTB.

MeTtoa MHTEpBaJIOB JIsl pEIIeHNs HEPABEHCTB.

MGTOI[ HWHTCPBAJIOB JIAA pCHICHUS HCPABCHCTB.

Bcero KonTposbhbie

1

KonuuecTBo 1yacos
[IpakTnueckue

DJNEeKTpOHHBIEC IUPPOBBIE
o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunorexa LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK



/o

119

120

121

122

123

124

125

126

127

Tema ypoka

[IpuMeHneHne cBOWCTB HEMPEPHIBHBIX (DYHKITHI J1J1s1
penieHus 3aay.

[TpumMeHeHHEe CBOWCTB HETIPEPBIBHBIX (DYHKIIUN IS
pelIeHns 3a1a4.

IlepBas u BTOpast MpoU3BOIHbIE (PYHKIIUU.

Onpenenenne, reOMETPUUECKUNA CMBICIT MPOU3BOIHOM.

Omnpenenenue, U3NIECKUN CMBICIT IPOU3BOTHOM.

VYpaBHeHUe KacaTebHOU K rpaduKy HYHKITHH.

VYpaBHeHHE KacaTeNbHOU K TpapuKy (yHKIIHH.

[Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHIA.

[Tpon3BoAHBIE AIIEMEHTAPHBIX (DYHKIIUHA.

KomnuectBo yacoB

Bcero KonTposbhbie
paboThI

[IpakTnueckue
paboThI

Jara
W3y4YCHUS

DJNEeKTpOHHBIEC IUPPOBBIE
o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunorexa LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK



/o

128

129

130

131

132

133

134

135

136

Tema ypoka

[TponsBoaHast CyMMBI, TPOU3BEICHHS, YACTHOTO
KOMITO3ULIUH (PYHKITHH.

[TpousBomHAas CyMMBI, TPOU3BEACHUS, YACTHOTO U
KOMITO3HUITUH () YHKITHA.

[TponsBoaHast CyMMBI, TPOU3BEICHHS, YACTHOTO U
KOMITO3ULIUH (PYHKITHH.

Kontponbnas padota: "[IponsBognas”.

[ToBTOpeHme, 06001IeHNE, CHCTEeMATH3allMs SHAHUN:

"VpaBHeHus".

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIMS 3HAHUN:

"OyHkuMn'".

HToroBasi KOHTpOJIbHAs paboTa.

Hrorosast koHTpobHAs paboTa.

[ToBTOpeHmEe, 06001IeHNE, CUCTEMAaTH3alUs 3HAHUH.

KomnuectBo yacoB

Bcero KonTposbhbie
paboThI

[IpakTnueckue
paboThI

Jara
W3y4YCHUS

DJNEeKTpOHHBIEC IUPPOBBIE
o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

bu6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK



Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTpOHHBIEC IUPPOBBIE

n/m Bcero Kontponbsubie Ilpaktuueckne H3YICHHA 00pa3soBaTelIbHBIC PECYPCHI
paboThI paboThI

https://m.edsoo.ru/863f8408

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

11 KJIACC

Ne Tema ypoka KonnuectBo yacos [Hara DJNEeKTPOHHBIEC IUPPOBBIE

n/m Bcero Kontponbuble [Ipaktuyeckme H3YICHHA 00pa30BaTENbHEIC PECYPChI

paboThI paboThI

1 IIpumeHeHHE TPOU3BOIHON K UCCIEIOBAHUIO (DYHKIMIA Ha 1 bu6nuoreka [JOK
MOHOTOHHOCTB M SKCTPCMYMBI. https://m.edsoo.ru/863f8408

2 IlpuMeHeHue MPOU3BOAHOMN K UCCIIEJOBAHUIO (PYHKIIMH Ha 1 bubmmoreka [JOK
MOHOTOHHOCTB U S5KCTPCMYMBL. https://m.edsoo.ru/863f8408

3  IIpumeHeHME IPOU3BOIHON K UCCIENOBAHUIO (DYHKIMIA Ha 1 bubnuoreka [IOK
MOHOTOHHOCTB M SKCTPEMYMBI. https://m.edsoo.ru/863f8408

4  TlpuMeHeHue MPOU3BOAHOMN K UCCIEOBAHUIO (PYHKIIMH Ha 1 bubmmoreka [JOK
MOHOTOHHOCTb U SKCTPEMYMBI. https://m.edsoo.ru/863f8408

5  IlpumeHeHME IPOU3BOIHON K UCCIENOBAHUIO (DYHKIMIA Ha 1 bu6nuoreka [JOK
MOHOTOHHOCTB M SKCTPEMYMBI. https://m.edsoo.ru/863f8408

6  IlpumeHeHHe NPOU3BOIHON K HCCIEAOBaHUIO (PYHKINUN Ha 1 bubmmoreka [JOK
MOHOTOHHOCTb U SKCTPEMYMBI. https://m.edsoo.ru/863f8408

7  Haxoxaenne HanOOJIBIIEr0 1 HAUMEHBIIIErO 3HAUYEHUS 1 bubmunoreka LIOK

HENpPEepbIBHON (YHKIIMU HAa OTpE3KE.



10

11

12

13

14

15

16

Tema ypoka

Haxoxxnenne HanOoJbIIero 1 HAMMEHbIIETO 3HAYSHUS
HENpEepbIBHON (YHKIIMU HA OTPE3KE.

Haxoxaenre HanOoIbIIer0 1 HAMMEHBIIIETO 3HAUYCHUS
HEenpepbhIBHON (YHKIIMU HA OTPE3KeE.

Haxoxnenne HanOoJbIIero ¥ HAMMEHbIIETO 3HAYESHUS
HENpPEepbIBHON (YHKIIUU HA OTpE3KE.

Haxoxnenne HanOoJbIIero ¥ HAMMEHbIIETO 3HAYECHUS
HENpPEePbIBHON (YHKIIMU HA OTpE3KE.

Haxoxaenre HanOoIbIIero 1 HAMMEHBIIIETO 3HAUYCHUS
HEenpepbhIBHON (QYHKIIUU HA OTPE3KE.

[IpumMeHeHne MPOU3BOTHON JJIs1 HAXOXKECHUS HAUTYUIIIEro
pelIeHUs B MIPUKJIAIHBIX 3aa9ax.

HpI/IMeHeHI/Ie HpOHBBOI[HOﬁ AT HAXOXKACHU A HAUTTYYIICTO
PEIICHMA B IIPUKJIAAHBIX 3aadax.

[IprMeHeHre Mporu3BOJHON JIsl ONPENEIICHUSI CKOPOCTH U
YCKOpEHHUs Ipoliecca, 3a1aHHOro (opMyYIoi Ui rpadukom.

[IpuMeHeHre IPON3BOIHON IS OIPENEICHUS CKOPOCTH U
YCKOPEHHS TIpoliecca, 3aJaHHOr0 GopMyIIoi UiIu TpaduKoMm.

KomnuectBo yacoB

Bcero Kontponbubie [Ipaktuueckue H3YICHHA

DJNEeKTpOHHBIEC IUPPOBBIE
o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK



Ne Tema ypoka KonnuecTBo yacos [Hara DJNEeKTpOHHBIEC IUPPOBBIE

n/m Bcero Kontpomsubie Ilpaktrueckme H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI

https://m.edsoo.ru/863f8408

17 Kommo3umus ¢hyHKIIHAN. 1 bubmunoreka LIOK
https://m.edsoo.ru/863f8408

18 Komnosunust GyHKIUH. 1 bu6nuoreka [JOK
https://m.edsoo.ru/863f8408

19 Kommozumus ¢hyHKIIHAN. 1 bubmunoreka LIOK
https://m.edsoo.ru/863f8408

20 T'eomerpuueckue 0Opa3bl ypaBHEHUIN Ha KOOPIAUHATHON 1 bubmmoreka [JOK
NIJIOCKOCTH. https://m.edsoo.ru/863f8408
21 T'eomerpuueckue 0O6pa3bl ypaBHEHHI HA KOOPIMHATHON 1 - bu6nuoreka [JOK
IUTOCKOCTH. https://m.edsoo.ru/86318408
22 KonrtponbHas padora: "Hccnegoanue GpyHKuui ¢ momompo 1 1 bubmmoreka [JOK
IPOU3BOJIHOM". https://m.eds00.ru/86318408
23 IlepBooOpa3Has, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX. 1 bu6muoreka [JOK

https://m.edsoo.ru/863f8408

24 TlepBooOpa3Hbie aeMeHTapHbIX QyHKumid. [IpaBuna 1 bubmmoreka [JOK
HaXOXKJCHHUs IEPBOOOPA3HBIX. https://m.edsoo.ru/863f8408
25 TlepBooOpa3nble aneMeHTapHbIX QyHKIMiA. [TpaBuia 1 bu6nuoreka [JOK

HAXO0X/ICHUS TEPBOOOPA3HBIX.



/o

26

27

28

29

30

31

32

33

34

Tema ypoka

Nurerpan. ['eoMmeTprudeckuii CMbICI HHTETpaa.

Brruncnenue onpenenéHHOro nHTErpaa mo gopmyse
Hgerorona-Jlelioauma.

BrrancieHune onpeeiéHHOro HHTerpaia no Gopmyse
Herorona-Jleliouuna.

[IprMeHeHne HHTErpaia 11 HaXOXKICHUS TUIOIA e
IUIOCKUX (UTyp.

[Ipumenenne uHTErpaia 1 HaXOXKIACHUS 00HEMOB
TEOMETPUYECKHX TEIL.

[Tpumeps! pemiennii nuddepeHImaIbHbIX YpaBHEHUH.

[Tpumeps! pemennit uddepeHIaIbHbIX YpaBHEHUH.

MaremaTrueckoe MOJEIMPOBAHUE PEATTBHBIX MTPOIIECCOB C

noMoIkio AuddepeHnnanbHbIX ypaBHEHUH.

KonTtponbnas padora: "[leppooOpasnas u uarerpan'.

KomnuectBo yacoB

Bcero KonTposbHbIE

paboThI
1
1
1
1
1
1
1
1
1 1

JlaTa

[MpakTnueckne H3YICHHA
paboTsI

DJNEeKTpOHHBIEC IUPPOBBIE

o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK



/o

35

36

37

38

39

40

41

42

43

Tema ypoka

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH.

Tpuronomerpuyeckue GyHKINHU, X CBOHCTBA U Tpa(UKH.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U Tpa(UKH.

OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUHN C TTIOMOIIBIO
TPUTOHOMETPUYECKOIN OKPYKHOCTH.

OT60p KOpHEH TPUTOHOMETPUIECKIX YPABHEHUH C ITOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH.

OT60p KOpHEH TPUTOHOMETPUUECKHUX YPaBHEHUHN C TTIOMOIIBIO
TPUTOHOMETPUYECKOIN OKPYKHOCTH.

OT60p KOpHEH TPUTOHOMETPUIECKUX YPABHEHUH C ITOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

KomnuectBo yacoB

Bcero KonTposbHbIE
paboThI

JlaTa

[MpakTnueckne H3YICHHA
paboTsI

DJNEeKTpOHHBIEC IUPPOBBIE

o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubnuoreka [IOK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK



/o

44

45

46

47

48

49

50

51

52

Tema ypoka

Pemennie TpUroHOMETpHUUECKUX HEPABEHCTB.

PeuieHre TpUroHOMETPUYECKUX HEPABEHCTB.

Pemennie TpUroHOMETpHUUECKUX HEPABEHCTB.

Pemennie TpUroHOMETpHUUECKUX HEPABEHCTB.

KonTtponbnas padora: "I'paduku TpUroHOMETpUIECKUX

dbyakuuid. TpuronoMmeTpudeckue HepaBeHCTBA' .

OcCHOBHBIE MCTOABI pCHICHHUSA IMMOKA3aTCIbHBIX HCPABCHCTB.

OcHOBHBIC MCTObI pCHICHUA IMOKA3ATCIIbHBIX HCPABCHCTB.

[OCHOBHI)IG MCTOABI pCHICHUSA ITOKAa3aTCIbHbBIX HCPABCHCTB.

OcHOBHBIC MCTObI pCHICHUA IMOKA3ATCIIbHBIX HCPABCHCTB.

KomnuectBo yacoB

Bcero KonTposbHbIE

paboThI
1
1
1
1
1 1
1
1
1
1

JlaTa

[MpakTnueckne H3YICHHA
paboTsI

DJNEeKTpOHHBIEC IUPPOBBIE

o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [JOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK



/o

53

54

55

56

57

58

59

60

61

Tema ypoka

OcHOBHBIE METOIbI PELICHUs JIOrapu(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI pEIICHUS JIOTapU(PMUUECKUX
HEPaBEHCTB.

OcHOBHBIE METOIbI PELICHUS JIOrapu(PMUIECKUX
HEPaBEHCTB.

OcHOBHBIE METOJIbI PELICHUs JIOrapu(PMUIECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELLIEHUSI UPPALMOHATILHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHUSI UPPALIUOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELLIEHUS] UPPALMOHATILHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHUSI UPPALIMOHATILHBIX HEPABEHCTB.

I'paduueckue MeTOIbI pelICHHs HPPALIIOHATBHBIX
YpaBHEHUH.

KomnuectBo yacoB

Bcero KonTposbHbIE
paboThI

JlaTa

[MpakTnueckne H3YICHHA
paboTsI

DJNEeKTpOHHBIEC IUPPOBBIE

o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

bu6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK



/o

62

63

64

65

66

67

68

69

70

Tema ypoka

I'paduueckue MeToab! peLIEHNUs UPPALMOHATIBHBIX
YpaBHEHUM.

I'paduueckue MeTOIbI peLICHHUS MTOKa3aTeIbHBIX YPABHEHUH.

['padmyeckue METOABI peIICHUS] MOKA3aTeIbHbIX HEPAaBEHCTB

['padpraeckue MeTonbI pemieHus JorapuhMUIECKIX
YpaBHEHUM.

I'padmueckue MeTOIBI peICHUS JOTapUPMHUUECKUX
HEPaBEHCTB.

['padpraeckue MeToIbI peneHus JorapuGMUIECKUX
HEPaBEHCTB.

I'paduueckue METOIBI pelICHHs TOKa3aTeNbHBIX U
JOrapu(PMHUECKUX YPaBHECHHH.

['padmyeckue METOABI pelIeHHS MOKa3aTeNbHbIX U
JOTapu(pMHUECKUX YPaBHECHHH.

I'padmueckue METOIBI pelICHHs TOKA3aTeNbHBIX U
JOrapu(pMHUUECKUX HEPABEHCTB.

KomnuectBo yacoB

Bcero KonTposbHbIE
paboThI

JlaTa

[MpakTnueckne H3YICHHA
paboTsI

DJNEeKTpOHHBIEC IUPPOBBIE

o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubnuoreka [IOK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK



/o

71

72

73

74

75

76

77

78

79

Tema ypoka

['padmyeckue METOABI pelIeHHS MOKa3aTeNbHbIX U
JOrapu(pMHUECKUX HEPABEHCTB.

KonTtponbHas pabdora: "UpparroHaibHble, TOKa3aTelbHbIE U
norapupMHUUECKHEe HEpaBeHCTBA' .

KomruiekcHbie uncia. Anredpanyeckas u
TpUTOHOMETpHYecKast (HOpPMBI 3aMMCH KOMIUIEKCHOTO YHCIIA.

KomruiekcHbie uncna. Anredpanyeckas u
TpUTOHOMETpHYecKast HOpPMBI 3aMMCH KOMIUIEKCHOTO YHCIIA.

Apudmernueckre onepanu ¢ KOMIIICKCHBIMU YUCIIAMH.

ApudmeTndeckre onepanuu ¢ KOMIIEKCHBIMU YUCJIaMHU.

N300pakeHne KOMIUIEKCHBIX YUCeNl Ha KOOPAWHATHOM
IIIIOCKOCTH.

N300pakeHre KOMIUICKCHBIX YMCe Ha KOOPIUHATHOMN
MJIOCKOCTH.

®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMILUIEKCHOTO
YHCIIa.

KomnuectBo yacoB

Bcero KonTposbHbIE
paboThI

JlaTa

[MpakTnueckne H3YICHHA
paboTsI

DJNEeKTpOHHBIEC IUPPOBBIE

o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubnuoreka [IOK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK



Ne Tema ypoka KonnuecTBo yacos [Hara DJNEeKTpOHHBIEC IUPPOBBIE

n/m Bcero Kontpomsubie Ilpaktrueckme H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI

https://m.edsoo.ru/863f8408

80 ®opmyna Myaspa. KopHu n-oil CTENeHN U3 KOMIUIEKCHOTO 1 bubnmoreka [JOK

qucla. https://m.edsoo.ru/863f8408
81 IlpumeHEeHHE KOMITJIEKCHBIX YHCEIN Ui pelIeHus: puzndyeckux 1 bu6nuoreka [IOK

1 TCOMCTPUICCKUX 3a/1ad. https://m.edsoo.ru/863f8408
82 KontpoawsHas pabora: "KomriekcHpie uncna'. 1 1 bubmmoreka [JOK

https://m.edsoo.ru/863{8408

83 HarypanbHble U 11€5IbIE YHCTIA. 1 bubmmoreka [JOK
https://m.edsoo.ru/863f8408

84 HarypanbHble U LI€TbIE YHUCIIA. 1 bu6nuoreka [JOK
https://m.edsoo.ru/863f8408

85 [IlpumeHeHHe MPU3HAKOB AETUMOCTHU LIEJIBIX YUCEN. 1 bubmunoreka LIOK
https://m.edsoo.ru/863f8408

86 IlpumeHeHHE NPU3HAKOB AEIMMOCTH LIEJIBIX YHCEI. 1 bu6nuoreka [JOK
https://m.edsoo.ru/863f8408

87 IlpumeHeHHe MPU3HAKOB AETUMOCTH Lenbix yncen: HOJ u 1 bubmunoreka LIOK
HOK. https://m.edsoo.ru/86318408
88 Ilpumenenue npusHaKoB AeauMocTH 1enbix yucen: HOJ u 1 bu6nuoreka [JOK

HOK.



/o

89

90

91

92

93

94

95

96

97

Tema ypoka

[IpuMeHeHre NPU3HAKOB JETMMOCTH LIEJbIX YHCET: OCTATKU
10 MOAYJIIO.

[IpuMeHeHne MPU3HAKOB ACIUMOCTH LEIBIX YUCEI: OCTAaTKU
0 MOJTYJTIO.

[IpruMeHeHre NMPU3HAKOB AEITMMOCTH LIEJIBIX YHCEN:
anroput™ EBKiMaa Ui pelieHus 3a/1a4 B LEJIbIX YUCIaX.

KoHnTtponbhas paborta: "Teopus menbix uncen'.

CucremMa 1 COBOKYIHOCTb ypaBHEHUI. PaBHOCHIIBHBIE
CHUCTEMBI U CHCTEMBI-CIICICTBHS.

CucreMa 1 COBOKYITHOCTb YpaBHEHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIICACTBHS.

OCHOBHBIE METO/IbI PELIEHUSI CHCTEM U COBOKYITHOCTEM
palMOHATILHBIX YPaBHEHUIA.

OCHOBHBIE METOIbI PEIICHUSI CUCTEM U COBOKYITHOCTEM
UPPALMOHAIBHBIX YPABHEHUM.

OCHOBHBIE METO/IbI PELIEHUSI CHCTEM U COBOKYITHOCTEH
MOKa3aTeIbHBIX YPABHEHUH.

KomnuectBo yacoB

Bcero KonTposbHbIE
paboThI

JlaTa

[MpakTnueckne H3YICHHA
paboTsI

DJNEeKTpOHHBIEC IUPPOBBIE

o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubnuoreka [IOK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK



/o

98

99

100

101

102

103

104

105

106

Tema ypoka

OCHOBHBIE METOIbI PEIICHUSI CUCTEM U COBOKYITHOCTEM
[I0Ka3aTEJIbHBIX YPAaBHEHUM.

OCHOBHBIE METO/IbI PELICHUSI CHCTEM U COBOKYITHOCTEH
Jgorapu(pMUUECKUX ypaBHEHHH.

OCHOBHBIE METOIbI PELICHUSI CUCTEM U COBOKYITHOCTEM
JOTapu(PMHUECKUX YPaBHECHHH.

[IpuMeHeHnEe CUCTEM K PEILIECHUI0 MaTEMaTHYECKUX 3a1a4 U
3a[a4 U3 Pa3NUYHbIX 00JIACTeN HAYKU U peallbHOM KHU3HH,
WUHTEPIIPETALNS [TOIIYYCHHBIX PE3YJIbTaTOB.

HpI/IMeHeHI/Ie CHUCTCM K PCUHICHUIO MAaTCMAaTUYICCKUX 3a/1a4 U
3a/1a4y U3 pa3InYHBIX 00JIaCTeH HAYKW U PEAIbHOU KU3HH,
HHTEpIIpeTanys IOJIy4€HHBIX PE3y/IbTaTOB.

[IpuMeHEeHNEe HEPAaBEHCTB K PEIICHUIO MaTEMaTHYECKHUX
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001acTeil HAYKH U peabHOM
JKU3HU, HHTEPIIPETALNs OJyYEHHBIX PE3YyIbTATOB.

Kourponbnas padora: "CucremMbl palluOHAJIBHBIX

9
HPPAMOHATIBHBIX MMOKA3aTEIbHBIX U JIOTapU(MUUECKUX
ypaBHEHHI".

PanmonaneHble ypaBHEHUS ¢ TapaMETPAMHU.

ParmonanbHbIe HEPAaBEHCTBA C MapaMeTpaMHu.

KomnuectBo yacoB

Bcero KonTposbHbIE

paboThI
1
1
1
1
1
1
1 1
1
1

JlaTa

[MpakTnueckne H3YICHHA
paboTsI

DJNEeKTpOHHBIEC IUPPOBBIE
o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK



Ne Tema ypoka KonnuecTBo yacos [Hara DJNEeKTpOHHBIEC IUPPOBBIE

n/m Bcero Kontpomsubie Ilpaktrueckme H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI

https://m.edsoo.ru/863f8408

107 PanmoHanbHbIE CUCTEMBI C TAPAMETPAMH. 1 bubmmoreka [JOK
https://m.edsoo.ru/863f8408

108 HppaunoHanbHble YpaBHEHMsI, HEPABEHCTBA C MapaMeTpaMu. 1 bu6nuoreka [JOK
https://m.edsoo.ru/863f8408

109 HppannoHaiabHbIE CUCTEMBI C TApaAMETPAMHU. 1 bubmmoreka [JOK
https://m.edsoo.ru/863f8408

110 Iloka3aTenbHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpamHu. 1 bubmmoreka [JOK
https://m.edsoo.ru/863f8408

111 Iloka3aTenbHble CUCTEMBI C TAPAMETPAMH. 1 bu6muoreka [JOK
https://m.edsoo.ru/863f8408

112 Jlorapudmuueckue ypaBHEHHUS, HEPABEHCTBA C 1 bubmmoreka [JOK
napaMeTpamu. https://m.edsoo.ru/863f8408
113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpaMH. 1 bu6nuoreka [IOK

https://m.edsoo.ru/863f8408

114 TpuroHomeTpHuecKHe YpaBHEHHUS C TapaMeTpaMHu. 1 bubmmoreka [JOK
https://m.edsoo.ru/863f8408

115 TpuroHomerpuueckue HEpaBEHCTBA C ITapaMeTpaMH. 1 bu6muoreka [JOK



/o

116

117

118

119

120

121

122

123

124

Tema ypoka

TpuronomeTpuyeckue CHUCTEMBI C TapaMeTpPaMH.

[TocTpoenue u uccnegoBaHUE MaTEMATUYECKUX MOJIEIIEH
pETbHBIX CUTYalMil C TOMOIIBIO YPAaBHEHUN C
napameTpamH.

[TocTpoenue u uccienoBaHue MAaTEMaTUYECKUX MOJENICH
peanbHBIX CUTyalUi C IOMOLIBIO CHUCTEM YPABHEHUN C
napameTpaMH.

[[TocTpoeHue u Kcciea0BaHNE MAaTEMATUUECKUX MOJEIEH
peabHBIX CUTYalUi C IIOMOLIBIO CUCTEM YPaBHEHHUU C
napameTpaMH.

KonTtponbHas padora: "3anauu ¢ mapamerpamu'.

[ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3 Al 3HAHUN:
"VpaBHenus".

[ToBTOpeHue, 06001IeHNE, CHCTeMAaTU3allNs 3HAHHIA:
"VpaBHenus".

[ToBTOpEeHHE, 0000IIEHUE, CHCTEMAaTH3 Al 3HAHUN:
"VpaBHeHnus. CucteMbl ypaBHEHHN'".

[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3alNs 3HAHHIA:
"HepaBencrta'.

KonuuaecTBo wacon [ara

Bcero KonTposbHbIE
paboThI
1
1
1
1
1 1
1
1
1
1

[MpakTnueckne H3YICHHA
paboTsI

DJNEeKTpOHHBIEC IUPPOBBIE
o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubnuoreka [JOK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubnuoreka [{OK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubnuoreka [IOK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK



/o

125

126

127

128

129

130

131

132

133

Tema ypoka

[ToBTOpEeHmE, 0000IIEHUE, CHCTEMAaTH3alIHs] 3HAHWN:

"HepaBenctpa".

[ToBTOpEeHUe, 06001IeHNE, CHCTEeMAaTU3allNs 3HAHUIA:

"HepaBencrtna'.

[ToBTOpEeHmEe, 0000IIEHUE, CHCTEMAaTH3 Al 3HAHWN:

"ITpon3BoaHas u €€ npuMeHeHue" .

[ToBTOpEeHmE, 0000IIEHUE, CHCTEMAaTH3 Al 3HAHUN:

"ITpon3BoaHas u €€ npuMeHeHue" .

[ToBTOpeHue, 06001IeHNE, CHCTeMAaTU3alNs 3HAHUIA:

"[IponsBogHas u e€ npuMeHeHue".

[ToBTOpEeHHE, 0600IIEHUE, CHCTEMAaTH3alIs] 3HAHWN:

"MHTerpai u ero npuMeHeHue".

[ToBTOpeHue, 06001IeHNE, CHCTeMAaTU3alNs 3HAHUIA:

"®yHKuu".

[ToBTOpEeHME, 0000IIIEHUE, CHCTEMAaTH3alIis] 3HAHWN:

"Oyakuun".

[ToBTOpeHue, 06001IeHNE, CHCTeMAaTU3alNs 3HAHUIA:

"®yHKMu".

KomnuectBo yacoB

Bcero KonTposbHbIE
paboThI

JlaTa

[MpakTnueckne H3YICHHA
paboTsI

DJNEeKTpOHHBIEC IUPPOBBIE

o0pa3oBaTeNbHbIE PECyPCHI

https://m.edsoo.ru/863f8408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubmuoreka [IOK
https://m.edsoo.ru/863{8408

bubmunoreka LIOK
https://m.edsoo.ru/863f8408

but6mmoreka [IOK
https://m.edsoo.ru/86318408

bubmuoreka [{OK
https://m.edsoo.ru/86318408

but6mmoreka [IOK
https://m.edsoo.ru/863f8408

bubnuoreka [IOK
https://m.edsoo.ru/86318408

bu6mmoreka [IOK



Ne Tema ypoka KonnuecTBo yacos [Hara DJNEeKTpOHHBIEC IUPPOBBIE

n/m Bcero Kontpomsubie Ilpaktrueckme H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
https://m.edsoo.ru/863f8408
134 HroroBast KOHTpOJIbHAs paboTa.. 1 1 bubmmoreka [JOK
https://m.edsoo.ru/863f8408
135 Hrorosast KOHTpOJIbHASA paboTa. 1 1 bu6nuoreka [JOK
https://m.edsoo.ru/863f8408
136 TloBTOpenme, 0600IICHUE, CHCTEMATH3AlIUsI 3HAHUH. 1 - bubmunoreka LIOK

https://m.edsoo.ru/863{8408

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



YYEBHO-METOJUYECKOE OBECIEYEHHME OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI 111 YYEHUKA

Maremartuka. Anre6pa u Hauajga MaTeMaTUYeCcKOro aHaiansa, reomerpus. I'eomerpus 10-11
KJIacChl. YUeOHUK AJis 0011e00pa3oBaTeIbHbIX OpraHnn3anuii. ba3oBblil U yriayOieHHbI YPOBHHU.
Mockaa: «IIpocsemenuey, 2020. ABropsr:, JI.C. Atanacsu, B.®. byry3os, C.b.Kagomuos, O.1".

[To3nsx, JI.C. Kucenena.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

bubmuoreka [{OK https://m.edsoo.ru/863f8408

https://ege.sdamgia.ru/

https://4ege.ru/matematika/

https://fipi.ru/
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