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I[TOACHUTEJIBHAA 3AIINCKA

VYuebublii kypc «Marematuka: Anrebpa W Hayalia MaTeMaTHYECKOTO aHalU3a»
ABISICTCA OJAHMM M3 Haubojee 3HAuYUMMBIX B IIporpamMMe cpenHero ooOuiero oOpa3oBaHMs,
MIOCKOJIbKY, C OJTHOW CTOPOHBI, OH 00ECIIeYNBAaET HHCTPYMEHTAIBHYIO 0a3y JUIS M3Y4EHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOPOHBI, (GOPMUPYET JOIMUECKOe M aOCTpakTHOE
MBIIUICHHE OOYy4YalolIMXcs Ha ypPOBHE, HEOOXOAMMOM JUIi OCBOCHHUS WH(POPMATUKH,
00I11€CTBO3HAHUSA, UCTOPUH, CIIOBECHOCTU M APYrMX JUCLUIUIMH. B paMkax paHHoro yueOGHOro
Kypca oOydaroliuecs OBIIAJEBAIOT YHMBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HayKH, KOTOpas
(bopMynupyeT CBOM IOCTUKEHUS B MaTeMaTHYeCKOH (opme.

VYueOHbIil Kype anreOpbl U HaYall MaTEMAaTUYECKOrO aHAIM3a 3aKJIaIbIBA€T OCHOBY JUIS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTUHM, ITOHMMAaHUS OCHOBHBIX
TEHJECHIMA pPa3BUTUS HKOHOMHKH M OOIIECTBEHHOH >KHU3HH, MO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOIMSX, YBEPEHHO HCIOJIb30BaTh HMX IS
JTAIBHEWIET0 00pa3oBaHWs W B IIOBCEIHEBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMU U JIOTUYECKHU CTPOTMMHU KOHCTPYKLUSAMH ajareOpbl 1 MaTeMaTHUECKOro aHalln3a
pa3BUBaeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBATh
YTBEPXKJCHHSI C IOMOIBI0 UHAYKIMHM U PACCYXkIaTh JE€AYKTUBHO, UCIIOJIb30BaTh 0000IIEHE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMUPYET KPEaTHUBHOE M KPUTHUYECKOE
MBILIICHHE.

B xone nzyuenus yueOHoro kypca «Maremaruka: Anredpa u Hauajga MaTeMaTUYECKOro
aHanmu3a»  oOyvaromuMecss IOJIy4aloT HOBBIM  ONBIT  pelleHUs MNPUKIAJHBIX  3ajad,
CaMOCTOSATEJIBHOIO  IIOCTPOEHUs  MATEeMaTU4YECKUX  MOJENEM  pealbHBIX  CHUTYalUH,
UHTEpIpeTallid IOJYYEHHBIX pPELICHUH, 3HAKOMATCS C IpUMEpaMH  MaTeMaTU4EeCKHUX
3aKOHOMEPHOCTEl B NpUpOJie, HAyKE M MCKYCCTBE, C BBIJAIOLIUMUCS MaTeMaTUYECKUMU
OTKPBITHUSIMU U UX aBTOPaMH.

VY4eOHbIil Kypc 00siafaeT 3HAYMTEIbHBIM BOCHUTATENbHBIM IOTEHIIMAIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4yeOHBIH MaTepual, CIOCOOCTBYIOIIMN (OPMHUPOBAHHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk MW yepe3 cHnenupuky ydyeOHOM  JAESITeNbHOCTH, TpeOyroulei
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEeHHbIN pe3ynbTar.

B ocHoBe meroauku o0ydeHust anreOpe M HadyajaM MaTeMaTUYeCKOro aHallu3a JIEKHUT
JeSITeIbHOCTHBIN MPUHIUI O0yUEHUSI.

B crpykrype yueGHOro kypca «Maremaruka: AnreOpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJIECHBl CIEAYIOIIUE COJAep)KaTelbHO-MeToau4eckue JuHuM: «Yucna wu
BbluUCIeHUs», «DyHkun u  rpadukm», «YpaBHEHHs M HepaBeHCTBa», «Hauana
MaTeMaTUYecKoro aHanuza», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJEp’KaTEeIbHO-
METOAMYECKHE JIMHUM HM3Y4aloTCs Ha MPOTSDKEHUM JABYX JIET OOYYEHHs Ha YPOBHE CPEIHETro
oOuiero oOpa3oBaHMs, €CTECTBEHHO AOIMOJHAS APYT Apyra U MOCTENEHHO HaChIIIasCh HOBBIMU
TeMaMu U pazgenamu. JlaHHbBIM y4eOHBIH Kypc SBISETCS WHTETPATUBHBIM, MOCKOJIBKY
o0beuHsIeT B cede coliepikaHne HECKOJIbKUX MaTeMaTUYECKUX JUCIMIUINH, TAaKUX Kak anreodpa,
TPUTOHOMETpPHSI, MAaTEMaTHUYECKUN aHalu3, TEOPHsT MHOXKECTB, MaTeMaTudecKas JIOTMKa W
npyrue. [lo mepe Toro kak oOydaromuecss OBJIa/eBalOT BCE Oosee MIUPOKUM MaTeMaTHUYECKUM
amnmapaTtoM, y HHMX IIOCJIEIOBaTeNbHO (HOPMUPYETCS U COBEPILEHCTBYETCSI YMEHHE CTPOMTH
MaTeMaTHUYECKYI0 MOJIEb PeaibHOM CUTYyalluy, IPUMEHSATh 3HAHUS, TTOYYEHHbIE TIPU U3YyUCHUH
y4eOHOT0 Kypca, Ul PeLIeHUs CaMOCTOSTENbHO CPOPMYIMPOBAaHHONH MaTeMaTHYecKOl 3a/1auH,
a 3aTeM MHTEPIPETUPOBATH CBOIl OTBET.

CopepxarenpHo-MeTOMYECKass JMHUA «Yucaa W BBIYMCIEHUS»  3aBEpLIAcT
(opMHpOBaHNE HABBIKOB HCIIOJIb30BaHMs JEHCTBUTENBHBIX YHCEI, KOTOpOe OBbLIO HAa4aTo Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemnero obiiero ooOpa3oBaHus ocodoe
BHUMaHHE yzemsieTcss (JOpMHUPOBAHUIO HABBIKOB PAllMOHAJIBHBIX BBIYUCICHHH, BKJIIOUYAIOIIUX B
ce0s1 MCIIONIb30BAaHKUE PA3TIMUHBIX (JOPM 3aluCH YHCia, YMEHHE JIeNaTh NMPUKUAKY, BBIIOIHATH
NpUOJIMKEHHBIE BBIYMCIIEHUS, OLIEHUBATh YUCIOBBIC BBIPAKEHUS, pab0TaTh ¢ MaTEMAaTHYECKUMU



KOHCTaHTaMM. 3HAKOMbIE OOYYalOUIMMCS MHOXECTBAa HATYpPaJbHBIX, IENbIX, PAllMOHAJIBHBIX U
JEUCTBUTEIIBHBIX YUCEN JONOJHAIOTCI MHOXECTBOM KOMIUIEKCHBIX YHcel. B kaxzmom u3 3Tux
MHOXECTB PacCMaTpPUBAIOTCSI CBOMCTBEHHBIE €My CIIEIU(PHUECKUE 3a4a4H U ONEPAIUH: JCJICHUE
HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE ILEJbIX 4YHCed, O0coOble CBOWCTBa
paLMOHATIBHBIX ¥ UPPAMOHAIBHBIX YHCEN, apu(METHYECKHE ONEpaln, a TaKKe M3BJICUCHUE
KOPDHS  HATypaJbHOM CTEINEHM HAa MHOXECTBE KOMIUIEKCHBIX  4ucel.  braronmaps
[IOCJIEZIOBATEIbHOMY  PAacCIIMpPEHUI0  Kpyra  HUCHOJb3YEMBIX  YHCEl M 3HAKOMCTBY
C BO3MOXKHOCTSIMU HMX IPUMEHEHHUs s peIIeHUs pa3IuuHbIX 3a7ad  (GopMHpYyeTcs
IIPEJICTAaBICHUE O E€AMHCTBE MATEMaTUKM KaK HAayKu U €€ polM B IIOCTPOECHUU MOJAENEH
peasbHOro MHpa, LIMPOKO MCIIONIB3YHOTCSI 0000IEHHE U KOHKPETHU3aLuUsl.

JIunus «YpaBHEHHS U HEPABEHCTBA» PEaU3yeTCsl Ha MPOTSHKECHUN BCETO OOY4YEHHUs Ha
YpOBHE cpeaHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm paszgene IIporpammsl
IPEIYCMOTPEHO pelIeHHEe COOTBETCTBYIOUIMX 3ajad. B pe3ynbraTe 00yuarommecs: OBIIaI€BAIOT
pa3IMYHBIMM  METOJAMM PpEUICHMsS] pPalUOHAIbHBIX, HWPPALUOHAIBHBIX, IOKAa3aTEIIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHUI, HEPABEHCTB M CHUCTEM, a TaKKe 3ajad,
colepkamux napamerpsl. llomydeHHbIEe yMEHHs HIMPOKO MCIONB3YIOTCA IPU HUCCIEIO0BAHUU
(GyHKIMI ¢ TOMOIIbIO TPOU3BOJHOMN, TP PELIEHUH NMPUKIIAJAHBIX 33/1a4 U 33]a4 Ha HAXOKJECHUE
HauOOJIBIIMX U HAUMEHbIIMX 3HaueHUM ¢yHKuuu. JlaHHas coneprkaTeiabHas IMHUS BKIIOYAET B
cebs1 Takke (GOpMHpPOBaHHME YMEHHUH BBINONHATH pacuéTsl 1Mo Qopmynam, npeoOpa3oBaHUsS
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAKCHU,
colepXKalmx creneHn u Jorapudmel. brmaromaps u3ydeHHI0 anreOpandeckoro marepuaia
OPOMCXOIUT JalbHEHIlee pa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOIO  MBIIUIEHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JEIYKTUBHBIX PacCyXJ€HUM, pabOThl ¢ CUMBOJbHBIMU
dbopmaMu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet >3 GeKTUBHBIE HHCTPYMEHTHI ISl PELICHHUS MPAKTHYECKUX B €CTECTBEHHO-
Hay4yHBIX 3a7ja4, HarJIsAHO JEMOHCTPUPYET CBOU BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopepxarenbHo-MeToAUYeCKas TUHUSA «DYHKIMHU U Tpa@UKU» TECHO MEPEIIIETaeTCs ¢
JIPYTUMH  JIMHHUSMH ~ y4eOHOTO  Kypca, IMOCKOJIbKY B  KAaKOM-TO  CMbICIE  3aJaér
MOCNIE0BATENbHOCTh ~ M3yUEHUs  MaTrepuana. V3ydeHue  CTENeHHOW, IOKa3aTelbHOMH,
JOrapu(pMHUECKON ¥ TPUTOHOMETPUUYECKUX (DYHKIMH, UX CBOMCTB M Ipa(MKOB, UCIIOJIb30BaHHE
GyHKIOMN Uid peuieHusl 3ajad U3 JpYTUX y4eOHBIX IMPEJAMETOB U pEealbHOM JKU3HU TECHO
CBS3aHO KaK C MareMaTHYECKUM aHAJIM30M, TaK U C PELICHUEM YPaBHEHMH M HepaBeHCTB. [Ipu
3TOM OoJbpIIOE BHUMaHuE yaensercs (QOPMUPOBAHHIO YMEHHUS BbIpaxaTb (QopMylIaMu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, MCCIIEOBATh MOJIy4YEeHHbIe (QYHKIMH, CTPOUTH
ux rpaduku. Marepuan STOHM coiepaTeNbHON JIMHMM HAlleJIeH Ha pa3BUTHE YMEHHH U
HaBBIKOB, MO3BOJISIOMIMX BBIPaKaTh 3aBUCUMOCTH MEXY BEIMUYMHAMM B pasiMuHON (opme:
aQHAJTUTUYECKOHN, TrpadudecKoii W clIoBeCHOW. Ero wu3ydeHne CrnocoOCTBYeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTM K  OOOOIIEHMI0O W  KOHKpPETH3alHH,
VCITOJIb30BAaHUIO aHAJIOTHH.

CopepxarenpHass nuHUs  «Hadama  MaremaTMdeckoro  aHanusa»  MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPYr KaKk MaTeMaTHYeCKHX, TaK W MPHUKIATHBIX 3a7ad, JOCTYIHBIX
00yYaromuMcsl, TaK KaK y HUX TOSBISETCS BO3MOKHOCTh CTPOUTH I'paUKH CIOKHBIX (DYHKIIHH,
OTpeAeNATh UX HAauOOIbIINE U HaUMEHBIINE 3HAYEHUS, BBIYUCIATD TUIOMAI QUTYp U 0ObEMBI
T€J, HaXOJUTh CKOPOCTU U YCKOpEHUs mpoueccoB. JlaHHas copepkaTenabHas JIMHUAS OTKPbIBAET
HOBBIE BO3MOXKHOCTH TOCTPOEHHUS MAaTEMaTHYECKUX MOJIeNe peabHBbIX CUTYallUi, MO3BOJSET
HaxXOJUTh HAWIy4llee pEHICHHE B TNPUKIAIHBIX, B TOM YHCJIE COLHUAIBHO-D)KOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHYECKOIO aHajliu3a CHOCOOCTBYET pa3BUTHIO
abCTpaKkTHOTO, (OPMAIBHO-IOTUYECKOT0 U KPEaTUBHOT'O MBIIIICHUS, (OPMUPOBAHUIO YMEHUIH
pacrio3HaBaTh NPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U ucKyccTBe. O0yuatromuecs
Y3HAIOT O BBIJAIOIIMXCS Pe3y/bTaTax, MOJyUYEHHBIX B XOJ€ Pa3BUTHUS MaTEMATUKHU KaK HAayKH, U
00 UX aBTOpax.

CopnepxaTenbHO-MeTOANYeCKas JTUHHUS «MHOXECTBa M JIOTMKa» BKIIOYaeT B cels
JJIEMEHTBl TEOPUM MHOXKECTB M MAaTE€MaTH4YECKOW JIOTUKH. TeOpeTMKO-MHOKECTBEHHBIC



NPECTaBICHUS MPOHU3BIBAIOT BECh KypC ILIKOJBHOW MaTeMaTHKU W MpelaratoT Haubosee
YHUBEPCAIBHBIN SI3bIK, OOBEIMHSIONIMN BCE pa3fieibl MAaTeMaTHKH M €€ NPUIOKEHHWH, OHU
CBSI3BIBAIOT pa3HbIe MaTeMaTHYECKUE TUCIUIUIMHBI U UX MPUJIOKEHUS B eAnHoe 1enoe. [loaromy
BOXHO JaTh BO3MOXKHOCTh OOYYalOIIEMYCsl IOHMMAaTh TEOPETHKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOM MaTeMaTHKH M HCIIOJIB30BaTh €ro JUIsl BBIPAKEHUS CBOMX MbICHed. [Ipyrum
BO)XHBIM ITPU3HAKOM MATEMAaTHKH KaK HAayKH CJeIyeT NMPU3HATh CBOMHCTBEHHYIO € CTPOrocTb
00OCHOBaHMH W  CJIEJOBAaHUE OINpPENEJEHHBIM MpPaBUJIAM IOCTPOCHHUS JIOKA3aTEIbCTB.
3HAKOMCTBO C JJIEMEHTAMH MAaTeMaTHYECKOH JIOTHMKH CIIOCOOCTBYET Pa3BHTHIO JIOTHYECKOTO
MBIIUICHHUS] 00YYaIOIIUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKICHHS Ha OCHOBE JIOTUYECKHUX
npaBuil, GopMHUpPYyET HABBIKU KPUTHYECKOTO MBILICHHUS.

B yuebHOM Kkypce «AnreOpa M Havajga MaTEeMaTUYECKOIO aHAIM3a» IPUCYTCTBYIOT
OCHOBBI ~ MaTeMaTHYECKOTO  MOJAEIMPOBAHMSA, KOTOpbIE  NPU3BaHBl  CIIOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB MOCTPOCHHUS MOJENEH pPEaTbHbIX CHUTyallUd, HCCICIOBAHUS ITHX
MoOZeJIeld C TOMOIIbIO ammapara aiareOpsl M MaTeMaTH4ecKoro aHajiu3a, HHTePIpETaluH
MOJYYCHHBIX PE3YNbTaTOB. Takue 3aJaHusl BIUIETEHBI B KAXABIM M3 Pa3[elioB IMPOTPAMMBL,
HIOCKOJIbKY BECh MaTepHai y4yeOHOro Kypca MIMPOKO HCIONB3YETCs Ul PELICHUS MPHUKIIaIHBIX
3amad. [lpm pemeHnn peampHBIX NPAKTUYECKUX  337ad  OOydYaroIiuecs: pa3BHBAIOT
HaOJII0JaTeNbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOIL30BAThH
aHAJIOTHIO, 0000IaTh M KOHKPETH3MPOBATh Mpobiemy. JlesarenbHOCTh MO (OPMHPOBAHUIO
HaBBIKOB PEILICHMS MPHUKJIATHBIX 3a/1a4 OPraHU3yeTcs B MPOLIECCe U3YUEHHS BCEX TeM yueOHOro
Kypca «AnreOpa 1 Hayajia MaTeMaTHYECKOTO aHATTU3a.

Ha wu3ydyenme ywyeOHOro Kkypca «Anredpa M Hayajlla MaTeMaTHYeCKOTO aHaIHM3a»
orBojuTcs 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Heznento), B 11 kiacce — 136 vacoB (4
gaca B HEJICITIO).

COJAEPXXAHUE OBYUEHUA
10 KJTACC

Uucna v BBIYUCIECHUS

Panmonanehbie uncna. OOBIKHOBEHHBIE U ACCITUYHBIE JPOOH, IPOIICHTHI, OECKOHEYHBIE
nepuoanydeckue apoou. [lpumenenue apodeii U MPOLEHTOB VIS pElIeHHs MPUKIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpaciel 3HAHWW U peaTbHOM JKU3HU.

JleiicTBuTenbHBIC ncaa. PalinoHansHble U UppalMOHANbHBIE YKcia. ApudMeTHIEeCKHe
onepaluuy C JECUCTBUTEIBHBIMU 4YHCIaMU. MOIysb JEMCTBUTEIHHOTO YHCIIA U €r0 CBOMCTBA.
[TpuOnmkEHHbIE BBIYUCICHUS, TMpaBWIA OKPYIJICHHs, NPUKHUIKA U OIEHKAa pe3ylbTara
BBIYMCIICHHI.

Crenenb ¢ uenbiM mnokazatenem. bunom HeroTona. Mcnonb3oBanue mnoaxonsuieit
(GbopMBI 3aMKCH JEHCTBUTEIBHBIX YUCEN IS PEHICHUs MPAKTUYECKUX 3a/lad W MPEeACTaBICHUS
JTAHHBIX.

ApudmeTnueckuil KOpeHb HaTypalbHON CTENIEHH U €ro CBOWCTBA.

Crenenb ¢ palMOHAJIBHBIM TOKAa3aTelleM U €€ CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MTOKa3aTeJIEeM.

Jlorapudwm ymncna. CBoiicTBa norapudma. JleciTUUHbIE U HATypaIbHBIE TOTAPHU(PMBIL.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTaHI€HC YHMCIOBOTO apryMEHTa.

VYpaBHEHHsI U HEPABEHCTBA

ToxzaecTBa UM TOXIECTBEHHBIE MPeOOpa3OBaHUsA. YPaBHEHHE, KOPEHb YPaBHEHHS.
PaBHOCHIIBHBIE YpaBHEHMS U YpaBHEHHUsI-CIIeACTBUs. HepaBeHCTBO, pelieHe HEpaBEHCTBA.

OcHOBHBIE METOJIBI pEIICHUS MEeNbIX U JIPOOHO-PAMOHAIBHBIX YpPaBHEHHHA W
HEpPaBEHCTB. MHOTOUYJIEHbl OT OJHOW MepeMeHHOH. JleJleHrne MHOrowieHa Ha MHOTOWIEH C
ocraTkoM. Teopema be3y. MHorousnens! ¢ nensiMu ko3 duuuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHM, COIEPIKALIUX CTENEHN U KOPHH.



Wppanmonanenpie  ypaBHeHHs. (OCHOBHBIE METOAbl PELICHUS HMpPpalMOHAIbHbBIX
YpaBHEHUU.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUH.

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOABI PELICHUS JIOTapUPMHUECKUX
YpaBHEHUH.

OcHoBHBIE TpUroHOMeTpuyeckre (opmyisl. [IpeoOpazoBaHHe TPUTOHOMETPHUYECKUX
BbIpaXE€HUM. Penienrne TpuroHoMeTpuyecKux ypaBHEHUM.

PemeHne cucrem JIMHEHHBIX ypaBHEHMH. Marpuiua CHCTEMbl JIMHEWHBIX YPaBHECHHM.
Onpenenurens MaTpuipl 2X2, €ro TreOMETPUYECKHMH CMBICI U CBOMCTBA, BBIUMCICHUE
€ro 3HA4YEeHMsI, NPUMEHEHHUE OINpPEACIUTEN [ PELIEHUS CUCTEMBbl JIMHEHHBIX YpaBHEHUM.
Pemenne npukiagHbIX 3aJad C IOMOIIBKO CHUCTEMBI JIMHEHHBIX ypaBHeHuH. HMccienoBanue
MIOCTPOEHHOM MOJIETHU C TOMOLIBIO MAaTPULL U OITPEAEITUTENEN.

ITocTpoeHne MaTeMaTH4ECKUX MOJIENEN pealbHON CUTYallMH C IIOMOIIbIO YPAaBHEHUN U
HepaBeHCTB. IIpuMeHeHne ypaBHEHUN M HEPAaBEHCTB K PELICHUI0 MAaTEMATUYECKUX 33434 U
3aj1a4y U3 pa3IMuHbIX 00JacTell HayKu U peabHOM KU3HU.

@OyHKIMU U TpaduKu

OyHK1us, crnocodbl 3amaHus QyHKuM. B3aumuo oOpathble dyHxiuu. Komnosunums
¢ynkuuit. ['paduk pynkumun. DnemMeHTapHbIe Ipeodpa3zoBaHus TpaQuKoB (yHKITHIA.

OOnacte ompeneneHUs W MHOXKECTBO 3HaueHud ¢ynkuumu. Hymu dyHkium.
[TpomexxyTku 3HaKomocTostHcTBa. UYéTHble M HeuéTHble (yHKUMU. [lepnonmueckue (QyHKIHH.
[TpomexyTkM MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl U MUHUMYMBI GyHkuuu. Haubomnbiiee u
HauMEHbIIIee 3HaYEHUS! PYHKIIMH Ha TPOMEXKYTKE.

JIuneiiHas, KBagpaTH4Has M JpOOHO-TMHEHHas  (QyHKIUM.  DJIeMEHTapHOe
HCCJIEJIOBAaHUE U IOCTPOEHUE UX I'PaUKOB.

CrenenHas (yHKIMS ¢ HATYpaJbHBIM M LIeJbIM Noka3areneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHsS n-oil cTeneHW Kak (pyHKUHMHM OOpaTHOW CTENEHU C HaTypaJbHBIM
IIOKa3aTeJIEM.

[lokazarenbHass u jorapupmMuyeckas (QYHKIUU, HX CBOWCTBA M  TIpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMN A7 pelIeHUs] ypaBHEHHH.

TpuroHomerpuyeckasi OKpPYKHOCTb, ONPEIECIECHUE TPUTOHOMETPUYECKUX (PYyHKUIUN
YKCIIOBOTO apryMeEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEaJbHBIX Ipolieccax U sBiIeHUsX. ['padpuku
pEabHBIX 3aBUCUMOCTEH.

Havana marematndeckoro ananusa

ITocnenoBarenbHOCTH, CIOCO0BI 3a/laHus MIOCJIEI0BATEIBHOCTEN. Meton
MaTeMaTU4ecKoll MHIYyKIUU. MOHOTOHHBIE W OrpaHUYEHHBIE MOcienoBaTeNbHOCTH. McTopus
BO3HMKHOBEHUSI MaTEMaTHYECKOTI0 aHAJIM3a KaK aHajan3a OECKOHEYHO MaJIbIX.

Apudmernueckas M reoMeTpuueckas mporpeccu. beckoHeuHo —yObIBarouias
reomerpuueckasi nporpeccus. Cymma 0eCKOHEYHO YOBIBAIOIIEH IeOMETPUUYECKON MPOTPECCHH.
JIMHEeNHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM [T PELIEHUs] pealIbHBIX 3aa4 IPUKIAIHOTO XapaKTepa.

HenpepeiBable ¢GyHKIMU M HX cBoilcTBa. Touku paspbiBa. ACUMOTOTHI TI'padHKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpPEpBIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUIS pEIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HeNpephIBHBIX (DYHKIIHUM JJIsl pelIeHUs 3a/1a4.

IlepBass u Bropas mnpousBoAHble (yHKIMH. OrnpeneneHue, TEOMETPUUYECKUN U
buznyecKkuil CMbICI MPOU3BOIHON. YpaBHEHHNE KacaTeabHOU K rpaduky QyHKINU.

[IpousBosnHble d3neMeHTapHbBIX (yHKIMHA. [Ipom3BoaHas CyMMbl, NpPOU3BENEHUS,
YACTHOTO ¥ KOMITO3UIIMK QYHKIUH.

MHoOXkecTBa U JIOTHKA

MHoOkecTBO, ONepaly HaJl MHOKECTBAMU M X CBOMCTBA. narpamMmmsl Diiniepa—BenHa.
IIpuMeHEeHnE TEOpETUKO-MHOXKECTBEHHOIO amnmnapara g ONUCaHMs pEealbHbIX IPOLIECCOB U
SBJICHUM, IIPU PEIIEHUM 3a]a4 U3 APYrUX y4eOHBIX MPEIMETOB.



Omnpenenenue, TeopemMa, CBOWCTBO  MaTeMAaTUYECKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIC YPABHEHHUS.

11 KJTACC

Uucna v BBIYUCICHUS

Harypanbnuble u nenble yucna. IlpuMmeHeHne NPU3HAKOB JEIMMOCTH LEJIBIX YHCEIl,
HanOoypmmi obmuit aenurens (nanee — HOJl) u Haumenbinee obmee kpatHoe (naee — HOK),
OCTaTKOB 110 MOAYJIO, alropuTMa EBKilnja s pemeHus 3a1ad B LEJIbIX Yuciax.

KommnekcHple umncna. AnreOpanyeckas W TPUTOHOMETpHYECKass (OPMBI  3alHCH
KOMILIEKCHOTO 4Hcia. Apru(MeTHYeCKre ONepalnnu ¢ KOMIUICKCHBIMH uuciamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI HA KOOPIAUHATHOM tockocTh. Popmyiia Myaspa. KopHu n-oii cTenenu us3
KOMIUIEKCHOTO uwncia. llpuMeHeHHWe KOMILJIEKCHBIX 4YHCENl s peuieHus (QU3MYecKux u
F€OMETPUUYECKHX 3a/1au.

VYpaBHEHUs U HEPABEHCTBA

Cucrema U COBOKYIIHOCTh YPaBHEHHMM W HEpPAaBEHCTB. PaBHOCUJIbHBIE CHUCTEMBI U
CUCTEMBbI-ClIe/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60Op KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C IMOMOIIBIO TPUTOHOMETPUUYCCKOM
OKPY>KHOCTH. PerieHue TpuroHoMeTpuyecKux HepaBeHCTB.

OcCHOBHBIE METO/IbI PEUICHUS TOKA3aTEIBHBIX U JIOTAPUPMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIECHUS UPPALIUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOJABl  PEIIEHUS] CUCTEM M  COBOKYINHOCTEH  paluOHaJIbHBIX,
UPPaAlMOHATIBHBIX, TOKA3aTeIbHBIX U JTOTapU(PMUUECKUX ypaBHEHUI.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUIO MaTeMaTUYECKUX 3a7ad U
3a/1ad M3 PA3NIMUHBIX OOJacTell HAyKM W PEaTbHON J>KHU3HH, WHTEPHpPETALHsS IMOTYyYEeHHBIX
pe3yNbTaToB.

OyHKIMU U TpaduKu

I'paduk xomno3uumu GyHkuil. 'eomerpudeckre o6pas3sl ypaBHEHUM 1 HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIUU, UX CBONCTBA U rpaUKu.

I'padmueckue MeToabl pelieHHs ypaBHEHMH W HepaBeHCTB. [ paduueckue MeTObI
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Hcnons3zoBanne rpadukoB QYHKIMI IJIs1 UCCIEIOBAHMS MPOIECCOB M 3aBUCUMOCTEH,
KOTOPBIE€ BOHHUKAIOT MPH PEIICHUHN 33/1a4 U3 IPYTUX YUYEOHBIX IPEAMETOB U PEATHbHOM KU3HHU.

Hauana maremaTndeckoro ananmnsa

[IpumeneHnne nTPOU3BOJHOW K MCCIEAOBAHHUIO (DYHKIMI Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HauboIbIIero 1 HAMMEHbIIIET0 3HAYSeHUI HeTPEPhIBHOM (PyHKIINK Ha
OTpE3KE.

[IpuMeHeHre TPOU3BOAHOM ISl HAXOXKJEHUS HAWIYUYIIEro PELIECHUsS B MPUKIAIHBIX
3a/ayax, s OMpeJeNieHUsT CKOPOCTH M YCKOpPEHHUs TMpolecca, 3aJlaHHOTO (OopMyIol WiIn
rpadukoM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MEepBOOOpa3HbIX. [IepBo0Opa3HbIe AjIeMEHTapPHBIX
bynakuwmii. [TpaBuna Hax0KaeHUS TEPBOOOPA3HBIX.

WNuterpan. IT'eoMerpuueckuid CMBICT HHTErpaia. Beraucienue onpenenéHHOro
uHTerpana no ¢popmyne Herorona-Jleitbnma.



[IpuMeHeHue uHTerpasa s HaXOXKJICHMs IUIOMAAEH IUIOCKUX (uryp u o0bEMOB
T€OMETPUYECKUX TEJl.

IIpumepsl peueHuin Qg depeHIraTbHbIX YPaBHECHUH. Maremarnueckoe
MOJICIIMPOBAHKE PEATHHBIX MPOIIECCOB C MOMOIIBIO AU(PepeHInaTbHBIX YPaBHEHUH.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA YUEBHOI'O KYPCA «AJII'EBPA
1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YTJIVBJIEHHBIM YPOBEHL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHNA

JIMYHOCTHBLIE PE3VYJIbTATBI

1) rpax1aHCKOTO BOCITUTAHHSL:

c(OPMHPOBAHHOCTh TPAXKAAHCKON TMO3MIHMK OOydYalomerocs Kak AakTHBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHUIMCKOrO OOIIEeCTBa, MPEACTABICHHE O MAaTEeMAaTHMYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYP TPa)KTAHCKOTO OOIIecCTBa
(BBIOOpPBI, OIMPOCHI U JAPYroe), yMEHHWE B3aUMOJEWCTBOBATH C COIMAIBHBIMH HWHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIIUSAMHU U HA3HAUCHUEM,;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTH POCCHICKOHN TPaKJaHCKON UIEHTHYHOCTH, YBAKECHHUS K IPOLILIOMY
Y HACTOALIEMY POCCUMCKON MaTeMaTUKH, HEHHOCTHOE OTHOLIEHUE K JOCTHXKEHHUSIM POCCUNUCKHUX
MaTeMaTUKOB UM POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCIOJb30BAHUE 3TUX JIOCTHKCHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) lyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSL:

OCO3HAHHE JyXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoaa, CcPOpPMUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOr0 MOBEICHHUS, CBI3aHHOIO C MPAKTHYECKUM IPUMEHEHUEM
JOCTH)KEHUI HAyKu U JACSTENbHOCThIO YUEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHHUE
YCTOMYHBOTO OYAYIIETO;

4) 5CTETHYECKOTr0 BOCIUTAHUS:

JCTETUYECKOE  OTHOIIEHWE K MHpPY, BKJIIOYas OCTETUKY  MaTeMaTH4EeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHWH, pacCyXIeHUH, BOCIHPHUUMUYUBOCTh K
MaTE€MaTUYECKUM aCleKTaM pa3jJudHbIX BUJIOB UCKYCCTBA;

5) ¢husnueckoro BOCIUTAHHUS:

c(OPMUPOBAHHOCTh YMEHHSI MPUMEHSATh MaTeMaTHYeCKHe 3HaHUA B MHTEpecax
310poBOro M Oe3omacHOoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOATaHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, pEryisipHas (usnueckas
AaKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE MPHU 3AHATUSAX CIOPTUBHO-037]0POBUTEILHON
JIEATEIBbHOCTBIO;

6) TPyI0BOTO BOCITUTAHUSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE LEHHOCTU TPYAOIIOOMS, MHTEpeC K pa3IMYHBbIM
chepam mpohecCHOHANBEHON JEeSITeNbHOCTH, CBI3aHHBIM C MAaTeMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP Oyaymiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIS
KU3HEHHbIE IUJIaHbl, TOTOBHOCTb M CIIOCOOHOCTb K MaTeMaTHMYeCKOMY OOpa30BaHMIO H
€caM000pa30BaHMUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PELICHUH
MPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HaNlpaBIeHHOCTH;

7) 9KOJOTHYECKOTO BOCITUTAHHS:

c(hOPMUPOBAHHOCTh JIKOJOTMYECKON KYIbTYphl, MOHUMAHHE BIUSHUS COIUAIBHO-
SKOHOMHYECKHX IIPOLECCOB HAa COCTOSHHE MPUPOJHOM M COLUMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOjeM, OpHEeHTalmus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7ad B 00JacTH OKpYXKaloUleil cpefpl, MIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpeibl;

8) LIEHHOCTH HAyYHOTO MMO3HAHHUSL:



c(hOPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOILIECTBEHHOW MPAKTUKH, TOHUMaHUE MaTEMaTHUYECKON HayKu Kak cdepsl
YeJIOBEUECKON JIEATETbHOCTH, TANOB €€ Pa3BUTHUSI U 3HAYUMOCTH JJIS Pa3BUTHUS LIMBUIM3AIUH,
OBJIaJICHUE SI3bIKOM MaTeMAaTUKH U MaTeMaTHYeCKOW KyJIbTYpOU KaK CPEeCTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYIIECTBJISITH IPOECKTHYIO U MCCIIEIOBATEILCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B IpyIIIIE.

METAIIPEJMETHBIE PE3VJIbTATDI

[To3naBaTenbHbIE YHUBEPCAIbHBIE YU€OHBIE ACHCTBUS

ba3zoBbie mornueckue AeMCTBUS:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKM MATEMaTUYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINPEACICHUS TOHSATHUH,
yYCTaHaBIIMBATh CYIIECTBEHHBIN MpHU3HAK KiIaccu(UKAIMU, OCHOBaHMUS IJs 0000IIeHus u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIPUHUMATh, (POPMYNIHpPOBaTH U MPEOOPA3OBBIBATH CYXKACHHUSA: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOITUE, YCIIOBHBIC,

BBISBJISITH MAaTEMATHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUns B (haKTax,
JAHHBIX, HAOMIONCHWSIX ©  YTBEPXKICHUSAX, TMpeararb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JIeNIaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JCITYKTUBHBIX W WHIYKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEILHO JI0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUM (TIPSMbIE
U OT TPOTUBHOTO), BBICTpAWBATh AapryMEHTAIMIO, MPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BBIOMpaATh CMOCO0 pemieHuss y4eOHOM 3amaun (CpaBHHMBAaTh HECKOJIBKO BapHUaHTOB
peuieHusi, BBIOMpaTh HamOoJiee TMOIAXOANIMN € YYETOM CaMOCTOSITEILHO BBIICJIEHHBIX
KPUTEPHEB).

bazoBeie nccnenoBaTenbCcKue 1eHCTBUS:

UCIONIb30BaTh  BOMPOCHI  KAaK  MCCIENOBATENbCKUI ~ WHCTPYMEHT  TO3HAHWS,
dbopMyIupOBaTh BOMPOCH], (GUKCUPYIOIIHE MPOTUBOPEUNE, MPOOIeMy, YCTaHABIUBATh UCKOMOE
U 1aHHO€, (OPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHHUE;

MPOBOJIUTH CAMOCTOSATENILHO CIUIAHUPOBAHHBIM JKCIIEPUMEHT, HCCIEOBaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OO0BEeKTa, SBIEHHS, MPOIECCa, BHISIBICHHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

camMoCTosITeNnsHO  (hopMynupoBaTh O0OOIIEHUS U BBIBOJABI 1O  pe3yibTaTaM
MPOBEAEHHOTO  HAOJIOJCHUS, WCCIICNOBAaHMs, OIECHUBATh JOCTOBEPHOCTh  IMOJYYCHHBIX
pe3yIbTaTOB, BEIBOJIOB U 00OOIICHHIA;

MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE IMPOIIECCA, & TAKKE BBIIBUTATH MPETOIOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabota ¢ nuadopmanmeii:

BBISBJIATH NeUIUTH HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX AJISi OTBETa Ha BOIPOC H
JUTSL peIIeHUs 3a1a4u;

BBIOMpaTh MH(OPMALMIO U3 KCTOYHMKOB PA3JIUYHBIX THUIIOB, aHAJIW3HPOBATh,
CUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATH HMH(DOPMAIMIO pPA3IMYHBIX BHJIOB W  (QopMm
MPEICTaBICHHUS,

CTPYKTYpUPOBaTh HMHGOPMAIMIO, TPEACTABIATh €€ B  Pa3IHYHBIX  (opMax,
WLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HAAEKHOCTh HH(GOPMALUU TIO CaMOCTOSITENIbHO C(HOPMYIHMPOBAHHBIM
KPUTEPHUSIM.

KomMMyHUKaTHBHBIE YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS
OO01enue:



BOCIIpUHUMATL U (I)OpMy.HI/IpOBaTB CYKACHUSA B COOTBCTCTBUHU C YCIIOBUAMH W LECIAMU
OO0IIeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IOACHCHUA II0 XOAY PpClICHUA 3ada4yu, KOMMCHTHPOBATH HOJIy‘-ICHHBIﬁ
pe3yJIbTar;

B X0/ 0OCYKJIEHUS 33aJ]aBaTh BOIPOCHI 110 CYIIECTBY 0OCYXKIaeMOM TEMBI, IPOOIEMBI,
perraemMoi 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSMH JPYrUX YYaCTHHKOB JUAJIOTa, OOHAPY>KUBATh Pa3iU4yHe M CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MPpCACTABJIATL PE3YJIbTAThI PCIICHUA 3ada4U, SKCIICPUMCHTA, UCCICIOBaHUA, IIPOCKTA,
CaMOCTOATENIFHO ~BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NPE3CHTANH |
0COOEHHOCTEHN ayAUTOPHH.

PerynaruBHble yHUBEpCalIbHbIC YUeOHbIC JEHCTBUS

Camoopranusanusi:

COCTaBJIATh IUIAH, aJITOPUTM DPELICHUS 3a/a4yH, BHIOMpATh CIOCOO peuIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM WH(pOpMAIINK.

CaMOKOHTPOJIb, YMOLIMOHAIILHBIM HHTEIJIEKT:

BJIAJIETh HaBBIKAMH [O3HABATENBHON pe(dIeKCHMH Kak OCO3HAHHS COBEPIIAeMbIX
JEMCTBUN U MBICIUTEIBHBIX MPOLIECCOB, X PE3YJIbTATOB, BIAaJETh COCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOIIECCa U Pe3yiIbTaTa PEelIeHUsI MaTEMaTUUECKOH 3aauu;

IIPEIBUJIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HMKHYTbH IPU PELICHUM 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa LEIU U YCIOBUSAM, OOBSCHITH TNPUUYMHBI
JOCTYDKEHUSI WM HEIOCTHXKEHMsI Pe3ylbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATENbHOCTS!

MMOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMaHAHON U MHIMBUyaIbHOU paboThI IIpH
pelieHMH y4eOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOH JesTEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaesisTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IPYNIOBBIX GopMax paboThl (00CYX1eHUsl, OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayecTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

INPEAMETHBIE PE3VIJIBTATDBI

K xonmy o0yuenus B 10 kiacce oOydaromuiics MOTYYUT CIEAYIOIINAE MPEAMETHBIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM paboueil MmporpaMMmbl yueOHOro Kypca «Ajiredpa v Hadaia
MaTEMaTHYCCKOI0 aHAIIN3a;

Ywncita ¥ BEIYUCICHUS:

CBOOOJIHO  OMEpUPOBaTh  MOHATHSAMHU:  PAlMOHAIBHOE  YHCIO, OeCKOHEeYHas
nepuoanyeckas Japo0b, MPOIEHTHI, HPPAMOHAIBPHOE YHCIO, MHOXXECTBA PAIlMOHAIBHBIX U
JEMCTBUTENIbHBIX YNCEN, MOJYJIb JEHCTBUTEIBLHOIO YHCIIA;

MPUMEHATHh JIPpOOW W TIPOLEHTHI IS PEIICHUs TPHUKIAAHBIX 33/1ad U3 Pa3TuIHBIX
OTpacJiel 3HAaHUM U PEabHOM KU3HU;

MIPUMEHATh NMPUOIKEHHBIE BBIYUCICHUS, TIPaBUJIa OKPYIJICHHS, MPUKUAKY U OICHKY
pe3ynbTaTa BIUUCICHUH;

CBOOOJITHO OIEPUPOBATH IOHSATHEM: CTEMEHb C IIEJIbIM IOKa3aTejeM, HCIOJIb30BaTh
MOAXOANIYI0 (OpMY 3amUCH JIEHCTBUTENBHBIX YHCEN JUIsl PEIIeHUs MPAKTHYECKHUX 3a7ad |
MPEJCTaBICHUS JAHHBIX



CBOOOHO OTIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIbHOM CTENEeHH;

CBOOO/JHO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM [10KA3aTeleM;

CBOOOJHO ONEpUPOBATh HMOHATHAMHM: JIoTapu(M 4ucia, AECATUYHBIE M HATypaJlbHBIC
JorapudMmel;

CcBOOOZIHO ONEpUPOBATh MOHATUSMU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC YHCIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YUCIIOBOIO apryMeEHTa.

VYpaBHEHMs U HEpaBEHCTBA!

CBOOOZIHO  ONEpUPOBATh  MOHATUSAMU:  TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YpPAaBHEHUI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

NPUMEHATh Pa3IMYHbIe METOJbl PEIICHHsS PAMOHAIBHBIX M JPOOHO-pAIlMOHAIBHBIX
YPaBHEHU, IPUMEHSTh METO/I HHTEPBAJIOB JIJIsl pEILICHHs] HEPABEHCTB;

CBOOO/IHO OIEpUPOBATh MOHATHUSMU: MHOTOWIEH OT OJHOM NEepeMEHHON, MHOTOUJIEH C
HeNbIMU - KO3 QUIMEHTaMH, KOPHM MHOTOUWIECHA, NPUMEHATh JeJeHHEe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 perienus 3anay;

CBOOOJHO ONEpUpOBaTh MOHATHSAMU: CHUCTEMa JIMHEWHBIX YypaBHEHMH, MaTpula,
ONpeAeNuTeNb MaTpUllbl 2 X2 W €ro TreoOMETPUYECKHIl CMBICH, MCIOIb30BaTh CBOMCTBA
onpenenurens 2 X 2 g BBIYUCICHUS €ro 3HAYCHMsI, IPUMEHATh ONPENEIUTENN JUIsl PELIeHUs
CHCTEMBI JMHEWHBIX YpaBHEHHH, MOJICIMPOBATh pealibHbIE CHTYallMd C TOMOMIBIO CHCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIe10BaTh IOCTPOEHHBbIE MOJAEIM C IIOMOIIBIO MaTpull u
OIpeAenuTeNel, UHTEPIIPETUPOBATh ITOIYYEHHbIN pe3yNbTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /s TpeoOpa30BaHusl BEIPaKEHUI;

BBIIIOJHATh IMpeoOpa3oBaHMsl YHUCIIOBBIX BBIPAKEHUH, COJEp)KAIIMX CTENEHU C
paLMOHATILHBIM ITOKa3aTelNeM;

WCIOJNB30BaTh CBOWCTBA JIorapu(MOB JUIsi TpeoOpazoBaHMs  JIOTapu(PMUIECKUX
BBIPAKECHMUI;

CBOOOZIHO  OmNepUpoBaThb  MOHATHSAMH:  HppalMOHalIbHBIE, TOKa3aTelIbHbIE U
JorapupMHUECKUe YpaBHEHUS, HAXOIUTh MX PELIEHUs C IMOMOIIBI0O PAaBHOCUIBHBIX MEPEX00B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKHEe (OpMyabl Al Npeodpa3zoBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHUIA;

CBOOOJHO ONEpUPOBaTh MOHATHEM: TPUTOHOMETPHUUECKOE YPAaBHEHHUE, NPUMEHSTh
HE00X0IMMBbIe (POPMYITBI TSl PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA,

MOJICINPOBaTh peajbHbIE CUTYyallMM Ha S3bIKE anreOpbl, COCTABIATh BBIPAKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA IO YCIOBUIO 3aJa4yM, HCCIENOBaTh IIOCTPOCHHbIE MOJEINU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

OyHKIMH U TpadUKU:

CBOOOJHO ONEpUpOBaTh MOHATHUAMM: (YHKIHSA, CIOCOOBI 3afaHus (YHKIIUHU, B3aUMHO
oOpaTHble (QYHKIMHM, KOMMIO3ULMS (YHKUIUN, rpaduk (QyHKIMM, BBIIOIHATH 3JEMEHTApHBIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

cBOOOJIHO ONEpUpOBaTh MOHSTUAMU: O0JACTh OINpPENETCHHUs] U MHOXECTBO 3HAUCHUMN
GbyHKUIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OTEPHPOBATH MOHATUSAMH: YETHBIC WM HEYETHBIC (DYHKIUH, MEPUOIUIECCKHE
(GyHKLIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl UM MHUHUMYMBI (YHKIUH,
HauOoJIbIlIee U HaMMEHblIee 3HaueHre QYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO ONEpUPOBATh MOHATHSAMHU: CTENEHHAas (DYHKIMS C HATypalbHBIM M II€JIBIM
nokasaresneM, rpaQukK CTeNeHHOW (YHKIMH C HAaTypaJbHBIM U LIEJbIM IOKa3aTeneM, rpadux
KOPHS N-0i CTETeHH KaK (QYHKIIMM 0OpaTHOM CTENEeHU C HaTypalbHbIM MIOKa3aTeleM;

ONEpUPOBATh MOHATHAMMU: JHMHEWHHas, KBaJpaTWdyHas W JApoOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJHO ONEpUpPOBaTh MOHATHIAMMU: ITOKa3aTeNIbHAs U jJorapudmuueckas GyHKINHU, UX
CBO¥CTBA U IrpadMKH, UCIIOIB30BaTh UX IPadUKH JUISl PEIICHHS YPAaBHEHUIA;



CBOOOJHO ONEPHPOBATH MOHATUSIMH: TPUTOHOMETPHUECKAsT OKPYKHOCTh, ONpEACICHHUE
TPUTOHOMETPUUYECKUX (YHKLUI YHUCIOBOIO apIyMEHTa;

UCTOJIB30BaTh TpapuKu PYHKIUI JUIS UCCIIEAOBAHUS MPOLIECCOB U 3aBUCHMOCTEN IpHU
pELIeHUH 3aJad U3 JPYruxX y4eOHbIX HPEIMETOB M pealbHOW KHM3HM, BbIpakaTb (OpMysiaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Hauana maTemMaTH4eckoro aHanusa:

CBOOOJHO OINEPHUPOBATH MOHATHAMU: apu(METHUYECKasi U TEOMETPHUECKasi IPOTPeccHs,
0eCcKOHEeUHO yObIBarOLIasi FeOMETPUYECKasi POrPecCHsl, TMHEHHBIN U 3KCIIOHEHLIMAIBHBIA POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh IPEACTABICHNE O KOHCTAHTE;

HCIOJIb30BATh MPOTPECCUU VI PELICHUS PealbHbIX 337a4 MPUKIAJHOIO XapaKTepa;

CBOOOZHO ONEpUPOBaTh MOHATHAMHU: IIOCIEJOBAaTEIbHOCTb, CIOCOOBI  3aJaHUS
II0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OIPaHUYEHHBIE [10CIIE10BATEIbHOCTH, IOHUMATh OCHOBbI
3apOXKJICHUST MAaTEMaTHYECKOT0 aHAIN3a KaK aHallN3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO ONepUpPOBaTh MOHATHIMMU: HENIPEPbIBHBIE (PYHKIIUHU, TOUKH pa3pbliBa rpaduxa
¢byHKIMH, aCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (DYHKIIMS, HENpPEpbIBHAs Ha OTpPE3Ke, NMPUMEHATh
CBOICTBA HEMIPEPBIBHBIX (PYHKIWH ISl pEIICHHS 3a/1a4;

CBOOOJHO ONEpUPOBaTh NOHATUSAMM: IiepBas U BTOpas MPOU3BOJHBIE (DYHKIIHH,
KacaTenbHas K rpaduky QyHKINH,

BBIUUCIIATh IPOU3BOJHBIE CYMMBbI, MPOU3BEIEHHs, YAaCTHOTO M KOMIIO3UIMM JIBYX
(GyHKIWH, 3HATH TIPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIIUI,

UCIOJb30BAaTh I'€OMETPUUECKUI M (U3NYECKUN CMBICI IMPOU3BOAHON A pEeLIeHus
3aj1ad4.

MHoxecTBa 1 JIOTHKA!

CBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEPALIMU HAJl MHOKECTBAMU;

UCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH —ammapar Ui ONUCaHHWi peajbHbIX
IIPOLIECCOB U SIBJIEHUH, PU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB;

CBOOOJHO OINEpPHPOBATh MOHATUSAMH: OIpEJeNieHHe, TeopeMa, ypaBHEHUE-CIIeICTBUE,
CBOMCTBO MaTeMaTH4YEeCKOro OO0BEKTa, JI0Ka3aTeIbCTBO, PABHOCWJIBHBIE YPAaBHEHMUSI U
HEpaBEHCTBA.

K xoniy obyuenuss B 11 kiacce oOydaromuiics MOJIYYUT CIEAYIOIIKME TMPEAMETHbIE
pe3yNbTaThl IO OTAENIBbHBIM TeMaM palbouell mporpammsl yueOHOTro Kypca «AnreOpa u Hayaia
MaTEMaTHUYECKOTO aHAJIN3a»:

Yucia ¥ BEIUUCIIEHUS

CcBOOO/JIHO OINEpUPOBaTh MOHATUSIMM: HATypaJlbHOE U LEJI0€ YHCI0, MHOXKECTBa
HAaTypaJbHBIX U LEJIBIX YHMCEJI, MCIOJb30BaTh NMpU3HAKK aeauMocTy nenbix yucesn, HOJl n HOK
HaTypaJbHBIX YMCEN IS PEIICHUS 3a7a4, IPUMEHATh alropuT™ EBKima;

CBO60)IHO ONneprupoOBaTh IMOHATHEM OCTAaTKa IO MOAYJIIO, 3aIlIMCbIBATb HATYpPAJIbHBIC
Yuciia B pas3syIMYHbIX MMO3UIIUOHHBIX CUCTEMAX CUUCIICHUA,

CcBOOO/IHO OINEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YUCIIO U MHOXKECTBO KOMILIEKCHBIX
YHCcell, MPeICTaBIsATh KOMIUIEKCHBIE YHClia B ajlreOpandeckoil U TPUTOHOMETpUYecKoi (opme,
BBITMOJIHATH apu(MeTHUECKIE ONepalii ¢ HUIMH U U300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHEHUS 1 HEPABEHCTBA!

CBO6OI[HO OHCpI/IpOBaTB IIOHATUAMMN . I/IppaHI/IOHaHLHBIe, IIOKA3aTCIIbHBIC nu
jJorapuMUUECKHe HEPAaBEHCTBA, HAXOJWUTh MX PEHICHUS ¢ TIOMOIIBI0 PAaBHOCHIIBHBIX
MEPEXO0JIOB;



OCYILIECTBISATH OTOOP KOPHEN IpU PEellIeHUU TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBO6OI[HO OIICpHUPOBATH IIOHATHEM TPUI'OHOMETPHUIYCCKOE HEPABCHCTBO, IPUMCHATH
HCO6XOI[I/IMI>I€ (bOpMynBI JJIs1 pECHICHUA OCHOBHBIX THUIIOB TPUT'OHOMETPUUCCKHUX HCPABCHCTB,

cBOOOJIHO OMNEpUPOBATh MOHATUSMHU: CHCTEMa U COBOKYIHOCTh YpaBHEHUU U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBHS, HAXOIUTh PELICHUS CUCTEMBI U
COBOKYITHOCTEH palMOHAIBHBIX, HPPAMOHANbHBIX, IOKAa3aTeNbHBIX M JIOrapu(PMHUECKUX
YpaBHEHUI U HEPABEHCTB;

pfiath pandOHAIbBHBIC, HPppalWOHAIBHBIC, I10KAa3aTCJIbHBIC, J'IOFapI/I(I)MI/ILIeCKI/IC u
TPUTOHOMETPHUYCCKHUEC YPAaBHCHUA U HEPABCHCTBA, COACPKAINUE MOAYJIN U IIapaMCTPEI,

IIPpUMCHATDH rpaq)I/I‘IeCKI/IC MCTOJbI I PCHICHUS ypaBHCHI/Iﬁ U HCPABCHCTB, a4 TAKXKC
3aJlad C ImapaMeTpaMu;

MOZCIIMPOBATh PCAJIBHBIC CUTYyAllUH Ha A3BIKC a_nre6pL1, COCTAaBJITb BBIPAKCHUA,
YpaBHCHU, HCPABCHCTBA M HX CHCTCMbI II0 YCJIOBUIO 3aJa4du, HCCICAOBATH IOCTPOCHHLIC
MOJCJIN C UCIIOJIB30BaHHUECM allllapaTa anre6pbl, HHTCPIIPCTUPOBATDH HOJ'Iy‘ICHHBIfI pe3yJIbTarT.

OyHKIMH U TpadUKU:

CTPOUTH TpadUKH KOMIIO3HIIMHA (PYHKIIHA C TIOMOIIBIO AJIEMEHTAPHOTO MCCIICAOBAHUS H
CBOMCTB KOMITO3ULIUU ABYX (YHKIIHIA;

CTPOUTb TE€OMETpUYECKHEe 00pa3bl ypaBHEHUH M HEPaBEHCTB Ha KOOPIMHATHOU
IIJIOCKOCTH;

CBOOO/IHO ONIEPUPOBATH MOHATUAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIMIA;
MPUMEHSTHh (PYHKUINHU JJI1 MOJEIHPOBAHUS U HCCIIEI0BAHUS peaIbHbIX IIPOIECCOB.
Hauana maTremMaTH4eCKOro aHanmnsa:

UCMOJb30BaTh TPOU3BOAHYIO Ul HCCIENOBaHHUA (YHKUMHM HAa MOHOTOHHOCTh U
IKCTPEMYMBI;

HaxoauThb HauOOJIbIlIee U HAMMEHBIIIEE 3HAUCHHMS (I)yHKI_II/II/I HerepBIBHOﬁ Ha OTPC3KCE;

WCTIOJIH30BATh TIPOM3BOTHYIO ISl HAXOXKICHHS HAWTYUIIETO PEIICHUS B IPUKIIAIHBIX, B
TOM YHCIIE COIMAIBHO-3KOHOMHUYECKHX, 3a7adax, IS ONPENENEHHs CKOPOCTH M YCKOPEHHS
npoiiecca, 3alaHHOro (GopMyIIoit Uil rpaduKkom;

CBOOOJIHO ONEpPUPOBATh IMOHATHSAMH: TIEpBOOOpa3Has, ONpEACIEHHBIA HHTErpal,
HaXOJUTh TEPBOOOpa3HbIC 3JIEMEHTAPHBIX (DYHKIHMHA ¥ BBIYUCIATH HHTETpal 10 (dopMylie
Herorona-JleiOuua;

HaXOJUTh IJIOIAAN MIOCKUX (GUTYp U 0OBEMBI TEJ C TOMOIIBI0 HHTETpaia;

UMETh TPEJICTABICHUE O MaTEMAaTHYECKOM MOJICITMPOBAHUU HAa TIPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH,



peliaTh NPUKIAAHBIC 3aa4Ui, B TOM YHCJIC COIIMAJIbHO-3KOHOMHNYECKOTO U (1)I/IBI/I‘I€CKOFO
XapakTepa, CpCaACTBAMH MATECMATUYCCKOT'O aHAJIMN34a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC

No HaumeHnoBanue pa3aenoB U TeM MPOrpaMmbl KonuuectBo vacos DnexTpoHHbIe (IIU(POBBIE)

n/m Beero| KontponbHbie I[IpakTHyecKue 06pasoBaTeNbHbIe Pecypehl

paboThI paboThI
1 MHO0XeCTBO AeHCTBUTEIBHEIX Uncesl. MHOroOwIeHEI. PalionaibHbIe 24 1
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI TMHEHHBIX YpaBHEHUN

‘2 HCDyHKuHH u rpaduku. CreneHHast QyHKIHUS C LEJIBIM ITOKa3aTeleM H 12 H 1 H H ‘
‘3 HApI/I(bMeTI/IquKHﬁ KOpeHb N-oii creneHu. MppanuoHaibHble ypaBHEHUS H 15 H 1 H H ‘
‘4 HHOKaBaTeﬂbHaﬂ ¢bynkus. [TokazaTenbHble ypaBHEHUS H 10 H 1 H H ‘
‘5 H.HOFapI/I(l)MI/IHGCKaH bynkus. Jlorapudmudeckue ypaBHEHUS H 18 H 1 H H ‘
‘6 HTpI/IFOHOMeTqueCKHe BBIPAKEHUS M YPABHECHHUS H 22 H 1 H H ‘
7 |[Mocnenosarensuoctu u nporpeccuu | 10 | 1 [ [ |
‘8 HHerepLIBHLIe ¢byukuu. [IponsBoanas H 20 H 1 H H ‘
‘9 HHOBTOpeHI/Ie, 000011IeHHEe, CUCTEMATH3AI 3HAHUHI H 5 H 0 H H ‘
(OBLLEE KOJTMYECTBO YACOB I10 [IPOTPAMME | 136 | 8 [ 0 [ |




11 KJTACC

Ne HanmenoBanue pa3nesnoB 1 TeEM IPOrpamMMel ‘ KomnuecTBo yacos ‘ OnextpoHHble (IU(POBLIC)
n/n Beero|| KoutponbHbie [IpakTuuecKue 0bpazoBaTenbHbIC PECypCHI
paboThl paboThI
‘1 HI/ICCJ'IeI[OBaHI/Ie GYHKIHHA ¢ TTOMOIIBIO TPOU3BOIHON H 22 H 1 H H
‘2 HHep13006pa3Ha;1 Y MHTErpal H 12 H 1 H H
3 ['paduky TpUrOHOMETPUUYECKUX (PYHKIIUH. 14 1
TpuronomeTrpuyeckrue HepaBeHCTBA
4 HppanroHanbHbIe, TOKa3aTeIbHbIC U JIOTapU(DMHUICCKIE 24 1
HEpaBEHCTBA
‘5 ”KOMHJ‘IGKCHHG qrcna H 10 H H ||
‘6 HHaTypaJ‘IBHBIe U 1IeJIbIe YucIia H 10 H H H
7 CucreMsbl pallioHaIbHBIX, UPPALMOHATBHBIX TOKAa3aTeNbHbIX H|| 12
norapu(pMHYECKUX YpaBHEHHMA
‘8 H3az[atm C mapameTpamu H 16 H 1 H ||
‘9 HHOBTOpeHI/Ie, 000011IeHNEe, CUCTEMATH3aIs 3HAHUH H 16 H 2 H H
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC YUUTEJIb: AntyxoBa O.H.
Ne Tema ypoxka KonuuecTBo vacos ‘ Hata OnexkTpoHHbIE IM(PPOBLIE
n/m Bcero| Koutponshbie || IIpaxtiueckue || H3Y9CHHA 00pa3oBaTebHBIE PECYPCHI
paboThI paboThI
1 |[MHoxecTBO, onepalyy HaJy MHOYKECTBAMH U UX CBOWCTBA 1
2 | Ouarpammsl Ditnepa-Benna 1
3 |[IpuMeHEHHE TEOPETHUKO-MHOXKECTBCHHOTO armapaTa JJIsl peICHUs 1
3a7a4
4 ||[PamonanbHbie Yncia. OOBIKHOBEHHBIC U JIECATUYHBIC TPOOH, 1
MIPOLIEHTHI, OECKOHEYHbIE TIEPUOANYECKHE APOOU
S |[PanmoHanbHbIe uynciia. OOBIKHOBEHHBIC U JACCATUYHBIC APOOH, 1
IIPOLIEHTHI, OECKOHEUHBIE IEPUOANYECKUE APOOU
6 |[Ipumenenue apoOeii ¥ MPOIIEHTOB JIJIsl PELICHUS MPUKIIATHBIX 33129 1
7 |[Ipumenenue apoOeii ¥ MPOIIEHTOB JJIsl PEUICHUS MIPUKJIATHBIX 33139 1
8 ||/leficTBuTeNnbHBIC YKcia. PalMoHaNbHBIC U HPPAIMOHATBHBIC YHCIIA 1
9  ||ApudmeTndeckue onepaIum ¢ IeHCTBUTEIBHBIMU YHCIaAMU 1
10 |[Momynb neificTBUTEIBHOTO YHCIIA U €r0 CBOWCTBA 1
11 | TTIpuOavxEHHBIC BBIYUCIICHUS, IPABUIIA OKPYTJICHUS, IPUKHUIKA U 1

OIIEHKA Pe3yJibTaTa BbIYMCICHHI




12

OCHOBHBIE METO/Ibl PELLICHHSI LIENbIX U IPOOHO-PAIIMOHAIbHBIX
YPaBHEHUH U HEPABEHCTB

13 ||OcHOBHBIC METO/IBI PEIICHHUS LIENIBIX U JPOOHO-PAIHOHAIBHBIX
YPaBHEHUH U HEPABEHCTB

14 [|OcHOBHBIC METOJIBI PEIICHUS LIEJIBIX U JIPOOHO-PAMOHATBHBIX
YPaBHEHHUH U HEPABEHCTB

15 |MHoro4seHbl OT OJTHOM IepeMeHHOM. J{eleHrne MHOrOYIcHa Ha
MHOT'OWIEH ¢ ocTaTkoM. Teopema besy

16 |Muorousensl ¢ neasiMu Kodpdurmentamu. Teopema Buera

17 ||PemneHue cucTeM JIMHEWHBIX yPaBHECHHUI

18 |[PerieHue cucTeM JIMHEHHBIX YPaBHECHUI

19 |Marpuua cucTeMbl JIMHEHHBIX ypaBHeHU. ONpeaenuTenb MaTPHUIIbI
22, ero reOMEeTpUYECKUI CMBICI U CBOMCTBA; BHIYMCIIEHUE €TO
3HAYEHUs

20 ||OnpemenuTens MATPHUIIBI 2X2, €M0 TEOMETPHUYCCKUI CMBICI U CBOMCTRBA,
BBIUHCJICHHE €r0 3HAYCHUS

21 |[IpuMeHEHUE ONPECTUTEINS sl PELICHUS CUCTEMbI JINHEWHBIX
ypaBHEHUN

22 ||PerieHue MPUKIIAIHBIX 33124 C TOMOIIBIO CHCTEMBI JIMHEHHBIX
ypaBHEHUU

23  ||PemieHue NPUKIAIHBIX 33124 C TOMOIIBIO CHCTEMBI IMHEHHBIX
YpaBHEHUI

24 |KonTpoJbHas padora Nel: "PanunoHajbHbIe ypABHEHHUS U
HepaBeHcTBa. CHcTeMbl JINHEHBIX YPaBHEHMIT"

25 || AHanmu3 KOHTPOJIBHOW paboThl. YHKIHS, CTOCOOBI 3a1aHusI ()YHKIIUH.

B3aumuo o6parubie ¢pynkimu. Komnosunus GyHkimi




26

I'paduk Pynkmu. InemeHTapHbie MpeoOpazoBanus rpadhUKoB
byHKIUH

27 ||O6nacTp onpe/eeH s 1 MHOXKECTBO 3HaYeHHH GpyHkuuu. Hymm
¢dynkpn. [IpoMeKyTKH 3HaK MOCTOSHCTBA

28 |Yérnpie u HeuétHble pyHkuuu. [leproandeckue QyHKIUY.
[TpoMeXyTKH MOHOTOHHOCTH (DyHKIIUH

29 |MakcuMyMmbl 1 MUHUMYMBI QpyHKIUH. HanOosibpliee 1 HaMeHbIIIee
3HaYeHHE (PYHKIIMH HA IPOMEXKYTKE

30 ||JIuneitHast, KBaapaTHYHast U APOOHO-THHEHHAS (YHKIIMH

31 |DneMeHTapHOE UCCIICOBAHKME U MOCTPOCHUE MPAPHUKOB 3TUX (PYHKI[HIA

32 | DrnemeHTapHOE UCCIICOBAHUE U MOCTPOCHUE rPaGUKOB ITUX (YHKLIHUIT

33 ||Crenens c 1enbiM nokaszareneM. bunom HeroTona

34 ||Crenens ¢ nensiM noka3sareneM. bunom Herorona

35 ||CrenenHast QyHKIUS ¢ HATYpaJbHBIM U LIENBIM TOKa3zaTeneM. Eé
CBOIcTBa U rpaduk

36 | KonTpoJbHasi padora Ne2: "Crenennasi pynknusi. E€ cBoiicTBa n
rpagux"

37 ||AHamu3 KOHTPOJIBHOM PabOThl. ApupMETHIECKUI KOPEHb HATYpATbHON
CTENEeHHU H €ro CBOMCTBA

38 ||ApupmeTndeckuii KOpeHb HATYpAILHON CTETIEHH U €T0 CBOMCTBA

39 |[IpeoOpa3zoBaHuUs YHCIOBBIX BEIPAKECHHH, COJIEPIKAIINX CTSIICHH U
KOpHH

40 |TIpeoOpa3oBaHUs YUCIOBBIX BHIPAKEHHI, COMEPIKALIMX CTETICHH U

KOpHHU




41

[Ipeo6pa3oBaHUs YUCIOBBIX BhIPAKEHHM, COIEPIKALIUX CTEIEHH U
KOpHH

42 |UppauuoHansHbie ypaBHeHHUs. OCHOBHBIC METO/BI PEIICHHUS
UPPaLMOHABHBIX YPaBHEHHI

43  ||[MppaunonanbHbie ypaBHeHUs. OCHOBHBIC METO/IbI PELICHUS
UppalMOHABHBIX YPaBHEHUN

44 |\MppaunoHanbHble ypaBHeHUS. OCHOBHBIC METO/IBI PEIICHUS
UPPaLMOHAIBHBIX YPaBHEHHI

45 ||PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN UPPALOHATIBHBIX YPaBHEHUH

46 ||PaBHOCHIIbHBIC TIEPEXO/Ibl B PEIICHUN UPPAUOHATIBHBIX YPaBHCHUN

47 ||PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN UPPALOHATIBHBIX YPaBHEHUH

48 ||PaBHOCHIIBHBIC TIEPEXO/IbI B PEIICHUU UPPALUOHATBHBIX YPaBHEHHI

49 ||CpoiicTBa 1 rpaduK KOpHS n-0if cTeneHu Kak GyHKIUH 00paTHOI
CTENECHHU C HAaTypaJIbHBIM ITOKa3aTeIeM

50 ||CpoiicTBa 1 rpaduk KOpHS N-0i CTENICHH KaK QYHKIMHA OOpaTHON
CTEINCHHU C HATYypaJIbHBIM [TOKa3aTelieM

51 ||[KonTpoJibHas padora Ne3: "CaoiicTBa u rpaguk KOpHs n-oii
creneHu. UppanuonanbHbie ypapHenus'"

52 || AHanmu3 KOHTPOJBbHOM paboThl. CTEMEHb ¢ PaIMOHATBHBIM TOKa3aTeIeM
U €€ CBOMCTBA

53 ||CreneHb C palMOHAIBHBIM NIOKa3aTeIeM U e€ CBOMCTBa

54 ||CreneHb ¢ palMOHATBHBIM NIOKa3aTeleM U e€ CBOMCTBa

55 |Tloka3arenbHast GyHKIHUS, €€ CBOWCTBA U TpaduK




56

Hcnonb3oBanue rpadrka QyHKUNU 1)1 pellIeHus] ypaBHEHU I

57  ||cnonp3oBanue rpaduka GyHKIUH Ui PEIICHUS YpaBHEHUN

58 |[loka3arenbHble ypaBHEHUS. OCHOBHBIC METO/IbI PEIICHHUSI
[I0Ka3aTeIbHbIX YPaBHEHUN

59 |Iloka3arenbHble ypaBHeHHs. OCHOBHBIC METO/IbI PEIICHUSI
[I0KA3aTENIbHBIX YPABHEHUHN

60 |IToka3arenbHble ypaBHeHHs. OCHOBHBIC METO/IbI PEIICHUSI
[I0KA3aTENIbHBIX YPABHEHUM

61 |KonTpoJbHasi padoTa Ned: "Tloka3aTebHasi QyHKIMSA.
IHoka3aTenbHbIe ypaBHeHUs '

62 || Ananu3 KOHTPOJIbHOM paboThl. Jlorapudm urcia. CBoiCTBa
norapudma

63 |Jlorapucm uucna. CoiicTsa jjorapudma

64 |Jlorapucm uucna. CoiicTBa iorapupma

65 || decsaTruHble U HaTYpaJIbHbIE JOTAPUPMBI

66 | decsaTruHble U HaTYpaJbHbIE JOTAPUPMBI

67 |[IpeoOpazoBaHue BBIpaKEHHA, COEPKAIIUX JTOTapU(HMBI

68 |[IpeoOpazoBaHME BBIpaKEHHIA, COEPKALIUX JIOTapH(OMBI

69 |[IpeoOpazoBaHuE BBIpa)KEHHM, COIEPKAIIHUX JIOTaApH(HMBI

70  |Jlorapudmuueckas GyHKIHs, €€ CBOWCTBA U rpauK




71

Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U TpaduK

72 |Ucnonb3oBanue rpaduka QyHKIUU I PEIICHHUS yPaBHEHUI

73 ||Ucnonb3oBanue rpaduka GyHKIUH Ui PEIICHUS YpaBHESHHI

74 |IJlorapumuveckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS
norapu)MUYECKUX ypaBHEHUI

75 |[Jlorapudmuveckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS
norapu)MUYECKUX ypaBHEHUI

76 |Jlorapudmuueckue ypaBHeHus. OCHOBHbIC METO/IbI PEILICHHUS
norapupMHUUECKUX YpaBHECHUN

77 |[PaBHOCWJIbHBIC TIEPEXO/Ibl B PELICHUHU JIOTapHU(PMHUUICCKIX YPAaBHEHU I

78 ||PaBHOCHIIBHBIC [TEPEXO/IBI B PEIICHUH JOTapH(PMUUIECKUX YPaBHCHUI

79  |KoutpoabHasi padora Ne5: "Jlorapudpmudeckas pyHKIus.
Jlorapudgmmnueckue ypapHenus"

80 ||AHamu3 KOHTPOJIBHOW paboThl. CHHYC, KOCHHYC, TAHT€HC ¥ KOTAHTE€HC
YHCIIOBOTO apryMeHTa

81 ||Cunyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YUCIOBOTO apryMEHTa

82 || ApkcuHYC, apKKOCHHYC U apKTaHT€HC YKCIIOBOTO apryMeHTa

83 ||ApKcHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO apryMeHTa

84 || TpuroHomerpudeckas OKpy>KHOCTb, OIIpE/IeIICHNE
TPUTOHOMETPHUYECKUX (DYHKIIUIT YMCIOBOTO apryMeHTa

85 || TpuroHomeTpuveckas OKpyKHOCTb, ONIPE/ICICHUE

TPUTOHOMETPUUYECKHX (PYHKLUH YUCIOBOIO apryMeHTa




86

OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

87 ||OcHOBHBIE TpHTOHOMETPUYECKHE HOPMYIIBI
88 ||OcHOBHBIE TPUTOHOMETPHYECKUE POPMYJIBI
89 || OcHOBHBIE TpHTOHOMETPUYECKHE HOPMYIIBI
90 |[IpeoOpazoBaHKe TPUTOHOMETPHUYECKUX BBIPAKCHUI
91 |[Ipeobpa3zoBaHuE TPUTOHOMETPUUYCCKUX BBIPAKCHUMN
92 |[IpeobpazoBaHuE TPUTOHOMETPUUYCCKUX BBIPAKCHUIN
93 |[IpeoOpa3zoBaHKe TPUTOHOMETPHUYCCKUX BBIPAKCHUIT
94  |PerieHre TPUTOHOMETPUYCCKIX YPaBHCHUMN
95 |PerieHre TPUTOHOMETPUYCCKIX YPaBHEHUI
96 |PemieHre TPUTOHOMETPUYECKIX YPaBHEHUH
97 ||PerieHre TPUTOHOMETPUYCCKUX YPaBHCHUIN
98 |PerieHre TPUTOHOMETPUYCCKIX YPaBHCHUMN
99 |PemieHre TPUTOHOMETPUYECKIX YPaBHEHUH
100 ||PemeHre TPUrOHOMETPUYECKHX YPaBHEHUIN




101

KonTpoabHast padora Ne6: "Tpuronomerpuyeckue BoIPaKeHUs U
TPUTOHOMETPHYECKHe YyPpaBHeHus "

102

Ananu3 KOHTpoJbHOH paboTsl. [locnenoBaTenbHOCTH, CLIOCOOBI
3a/laHMs [OCIEN0BATEIbHOCTEH. MeTo MaTeMaTu4eCKO MHAYKIIMU

103

MOHOTOHHBIC U OrpaHUYCHHBIC MMOCJICAOBATCIILHOCTH. I/ICTOpI/ISI
aHaM3a 0ECKOHEYHO MaJIbIX

104

Apudmernueckas mporpeccus

105

I'eomeTpuueckas mporpeccust

106

BbeckoHneuHO yOBIBaroIasi reoMeTpuIecKas MpOrpecCHs

107

Cymma OeckoHE4HO yOBIBarOIIEH reOMETPUUECKOM MPOrpeccuu

108

JIuHEeWHBIN U SKCTIOHEHIHANBHBIN pocT. Hucio e. @opmyna CI0KHBIX
MPOIICHTOB

109

JInHEeNHBIN U SKCIOHEHIMAIBHBIA pocT. Yncio e. opmyiia CIOKHBIX
IIPOLIEHTOB

110

Vcnonp30BaHue MPOTPECCHH ISl PEIICHUS PEAIbHBIX 3a/1a4
MIPUKIIQHOTO XapaKkTepa

111

KonTtpoabsnas padora Ne7: "IlocienoBaresbHOCTH M porpeccun’

112

AHanu3 KOHTPOoJIbHOM paboTel. HenmpepriBHBIE (YHKIIMN U X CBOWCTBA

113

Touka pa3pbiBa. ACUMITOTHI IpadUKOB HyHKIMN

114

Merton HWHTCPBAJIOB JIA pCHICHUS HCPABCHCTB

115

[IpumeneHue cBOMCTB HEMPEPHIBHBIX (DYHKIUH 7S peleHus 3a1a4




116

[lepBas u BTOpasi NpOU3BOAHbBIE PYHKIIUU

117

Onpenenenue, reOMETPUUECKUNA CMBICIT TPOU3BOAHOM

118

Onpenenenue, U3NISCKUN CMBICIT IPOU3BOTHOM

119

VYpaBHeHHe kacaTenbHOU K rpaduky GyHKIUU

120

[Ipou3BoHbIE AIEMEHTAPHBIX (PYHKINN

121

[Tpon3BoHBIC HIIEMEHTAPHBIX (YHKINI

122

[ToBTOpenue usyyenHoro B 10 kacce

123

HTorosasi KOHTpoJIbHASA padoTa

124

AHanu3 KOHTPOJIbHOU paboThl. [Tpon3BogHas cyMMBI

125

[IponsBogHAasA CyMMBI U pa3HOCTH

126

HpOI/IBBOI[HaSI CYMMBEI, ITPOU3BCACHUS, HACTHOT'O

127

[Ipon3BoaHast CyMMBI, TPOU3BEIECHUS, YACTHOTO

128

[Tpou3BomHast CyMMBI, TPOU3BECHHS, YACTHOTO H KOMIIO3HUIIUU
byHKIUH

129

IIpon3BoaHas CyMMBI, IPOU3BEACHMSI, YACTHOTO M KOMIIO3HUIIMH
byHKIHIT

130

Pemenue 3aga4 ¢ moMoIbIO MPOU3BOIHBIX




131 ||PemieHume 3a7a4 ¢ MOMOIIBIO TPOU3BOIHBIX 1
132 ||Perenue 3a1a4 ¢ HOMOILIBIO IPOU3BOAHBIX 1
133 |IToBropenue. Y paBHEeHHS 1
134 |[MoBTopenue. HepaBencraa 1
135 |[[ToBTOpenue. CreneHb 1
136 |[ToBTOpenue. Jlorapuhmsl 1
OBILIEE KOJIMYECTBO YACOB T10 [TPOT PAMME EI H |




11 KJIACC YUUTEJIb: Antyxosa O.H.
Ne Tema ypoxka KonuuecTBo 4acos ara OneKTpoHHbIE IIU(PPOBLIE
yp p p
n/m Beero|| Kontporbsie || Ipakrnueckue || A3YICHHA 00pa3oBaTeNbHbIE PECYPCHI
paboTEI paboTEI
1 [TpumeHeHne TPON3BOIHON K MCCIICOBAHUIO (QYHKIIMK HA MOHOTOHHOCTh 1 || 1
KCTPEMYMBI
) [TpumeHeHne TPON3BOTHON K MCCIICOBAHUIO (QYHKIIMK HA MOHOTOHHOCTh 1 || 1
JKCTPEMYMBI
3 [TpuMeHeHre TPOU3BOIHON K MCCIICIOBAHUIO (QYHKIIMH HA MOHOTOHHOCTh 1 || 1
IKCTPEMYMBI
4 [TpumeHeHne TPOU3BOIHON K MCCIICIOBAHUIO (QYHKIIMH HA MOHOTOHHOCTh 1 || 1
JKCTPEMYMBI
5 [TpumeHeHre TPONU3BOIHON K MCCIICIOBAHUIO (QYHKIIMH HA MOHOTOHHOCTh 1 || 1
JKCTPEMYMBI
6 [TpuMeHeHre POU3BOIHON K MCCIICIOBAHUIO (QYHKIIMHA HA MOHOTOHHOCTh || 1
AKCTPEMYMBI
7 HaxoxxaeHune HanOoJIbIIero 1 HAMMEHbIIET0 3HAYEHUs HEPEPhIBHOMN 1
(GYHKIIMHM Ha OTpe3Ke
8 HaxoxxaeHre HanOobIIero 1 HAMMEHbIIET0 3HAYeHUsI HePEPhIBHOMN 1
(GYHKIIMHM Ha OTpe3Ke
9 Haxoxnaenne HaubobI11ero 1 HaUMEHbILIEr0 3HaYEHHsI HETIPEPHIBHOM 1
(GyHKINU Ha OTpe3Ke
10 HaxoxxaeHre HanOobIIero 1 HAMMEHbIIET0 3HAYeHUsT HePEPhIBHOMN 1
(GYHKIIMHM Ha OTpe3Ke
1 Haxoxaenne HaubobI1ero 1 HaMEHbILIEr0 3HAYEHHsI HETIPEPHIBHOM 1
(byHKIIMU Ha OTpe3Ke
12 Haxoxaenne HaubobI1ero 1 HaUMEHbILIEr0 3HAYSHHsI HETIPEPHIBHOM 1

(byHKIIMU Ha OTpe3Ke




No Tema ypoka

KomnuectBo yacos

i/ Bcero

Kontponsubie
paboThI

[IpakTnyeckue
paboThI

Jlata
H3YYCHUS

DneKTpoHHbIE U(POBEIC
00pa3oBaTeNbHEIE PECYPCHI

IIpuMeHeHne NPOU3BOHON I HAXOKACHUS HAUITy4dlIero PEIICHUs B 1
MIPUKJIAHBIX 3a1a4ax

13

HpI/IMCHeHI/Ie HpOHSBO,HHOﬁ AJI1 HAaXOXACHHA HAWITYUHIIEro pEIICHUA B 1
MPUKIIAAHBIX 3aa4ax

14

[IpumeHneHne MpOU3BOJHON JIsl OTPEENICHUsI CKOPOCTH U YCKOPEHUS 1

15 o
npolecca, 3alaHHoro (GopmyIoi miu rpaduKkoM

[IpuMeHeHne MPOU3BOJHON ISl ONPEIEICHUS CKOPOCTH U YCKOPEHUS 1

16 .
mpolecca, 3a1aHHOT0 GopMyIIOi UK rpaduKoM

‘ 17 HKOMHOSHHI/I}I byHKIMI H

|

|

|

|

‘ 18 HKOMHOSI/IHI/ISI byHKIII H

|

|

|

|

‘ 19 HKOMnosnunﬂ byHKIMI H

|

|

|

|

‘ 20 HFeOMeTqueCKHe 00pa3bl ypaBHEHMI Ha KOOPAMHATHON IJIOCKOCTU H

|

|

|

|

‘ 21 HFCOMeTqueCKHe o0pa3bl ypaBHEHHI Ha KOOPAMHATHOM MJIOCKOCTH H

|

|

|

|

‘ 22 HKOHTpOJ‘IbHa}I pabota: "HccnenoBanue QpyHKIMIA ¢ TOMOIIbIO TPOU3BOAHOM"

‘ 23 HHepBoo6pa3Ha;1, OCHOBHOE CBOICTBO MEPBOOOPA3HBIX H

|

|

|

|

[ | N | Ny | S | QTN | QNS | RSN | S

[TepBooOpaznble anemeHTapHbIX QyHKIUH. [IpaBuna HaxoxaeHNs

24
NepBOOOPA3HBIX

[EEN

ITepBooOpazHble aneMeHTapHbIX pyHKIMA. [IpaBuna HaxoxaeHNs

25
epBOOOPA3HBIX

‘ 26 HI/IHTeraII. I'eomeTprueckmii cMbICT UHTETpasa H

|

|

|

|

‘ 27 HBLI‘{I/ICJ'IGHI/IG ornpenenéHHOro nuTerpaia mno gopmyne Hetotona-JleitOnumna H

|

|

|

|

‘ 28 HBLI‘{I/ICJ'IGHI/IG onpenenéHHOro nuTerpaia no gopmyne Hetorona-JleitOnuma H

‘ 29 HHpI/IMCHCHI/IC WHTETpaa i1 HaXOXKACHUS MJIOMAAeH TIOCKUX QUTYp H

|

|

|

|

‘ 30 HHpI/IMeHeHI/Ie UHTErpaia 1Jis HaX0KACHUs 00bEMOB r€OMETPUUECKUX Tell H

|

|

|

|

[ | =Ny | S| SNy | G

‘ 31 HHpI/IMepBI pemieHuit AU pepeHnanbHbIX YpaBHEHUH H

|

|

H

H




No Tema ypoka

KomnuectBo yacos

Bcero

Kontponsubie
paboThI

[IpakTnyeckue
paboThI

Jlata
H3YYCHUS

DneKTpoHHbIE U(POBEIC
00pa3oBaTeNbHEIE PECYPCHI

w
N

‘HpHMepH pemeHuit qudQepeHnranbHbIX ypaBHEHUH

33

mudepeHIaTbHBIX YPaBHCHUM

MartemaTudeckoe MOACIINPOBAHUEC PCAJIBHBIX IIPOUECCOB C ITIOMOIIIBIO

[EN

‘ 34 HKOHTpOJIbHaﬂ pabota: "[lepBooOpasnas u uaTerpan”

|

|

‘ 35 HTpI/IFOHOMeTqueCKHe (byHKINH, UX CBOICTBA U rpaduku

|

|

|

|

‘ 36 HTpI/IFOHOMeTqueCKHe (byHKINH, UX CBOICTBA U rpaduku

|

|

|

|

‘ 37 HTpHFOHOMeTpI/IquKHe (byHKLUH, UX CBOICTBA U rpaduku

|

|

|

|

‘ 38 HTpHFOHOMeTpI/IquKHe (byHKLMY, UX CBOICTBA U rpaduku

‘ 39 HTpHFOHOMeTpI/IquKHe (GyHKIIMH, UX CBOWCTBA U TpaduKu

|

|

|

|

40 .
TPUTOHOMCTPHUYCCKOU OKPYIKHOCTHU

OT60p KOpHEH TPUTOHOMETPUYCCKHUX YPABHEHHH C MTOMOIIIBIO

[ | =Ny | QS | QN | QNG N

41 o
TPUTOHOMETPUUIECKON OKPYKHOCTHU

OT60p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHI C TOMOIIBIO

42 o
TPUTOHOMCTPHUYCCKOU OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUYCCKHUX YPABHEHHUH C MIOMOIIBIO

43

TpHFOHOMCTpH‘-ICCKOfI OKPY’KHOCTH

OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPABHEHUH C TTOMOIIIBIO

‘ 44 HPCI_HGHI/IC TPUTOHOMETPUIECKUX HEPABEHCTB

‘ 45 HPCI_HGHI/IG TPUTOHOMETPUUECKUX HEPABEHCTB

|

|

|

|

‘ 46 HPemeHHe TPUTOHOMETPUYECKUX HEPABEHCTB

|

|

|

|

‘ 47 HPemeHHe TPUTOHOMETPUYECKUX HEPABEHCTB

|

|

|

|

48

Tpuronomerpuyeckue HepaBeHCTBA"

KonTponbnas pabota: "['padku TpUroHOMETPUUECKUX (YHKITHH.

(R | RSEN | SNy | SN | QSN

‘ 49 HOCHOBHBIC METOABI pCHICHHUA MMOKA3aTCIIbHBIX HCPABCHCTB

-

|

|

|

|

‘ 50 HOCHOBHBIC METOABI pCHICHHUSA MMOKA3aTCIIbHBIX HCPABCHCTB

[EN

|

|

H

H




Ne
n/m

Tema ypoka

KomnuectBo yacos

Bcero

Kontponsubie
paboThI

[IpakTnyeckue
paboThI

Jlata
W3yYCHUS

DneKTpoHHbIE U(POBEIC
00pa3oBaTeNbHEIE PECYPCHI

‘ 51 HOCHOBHBIC MCTO/JIbI PCHICHUS ITOKA3aTCIbHBIX HCPABCHCTB

Lt

|

|

|

‘ 52 HOCHOBHHG MCTOJbI pCHICHUS ITOKAa3aTCIbHBIX HCPABCHCTB

[EN

|

|

|

|

‘ 53 HOCHOBHHG METO/Ibl PEelIeHUs JIOrapu(MUIECKUX HEPABCHCTB

|

|

|

|

‘ 54 HOCHOBHHG METO/Ibl PEelIeHUs JIOrapu(MUIECKUX HEPABCHCTB

‘ 55 HOCHOBHHG METO/Ibl PEeIIeHUs JIOrapu(MUIECKUX HEPABCHCTB

|

|

‘ 56 HOCHOBHBIC METO/IbI peIIeHUs] JIorapu(MUUECKUX HEPABEHCTB

|

|

‘ 57 HOCHOBHHe METO/IbI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB

|

|

|

|

‘ 58 HOCHOBHBIG METO/IbI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB

|

|

|

|

‘ 59 HOCHOBHHG MCTO/JbI pCIICHUA UPPALNOHAJIbHBIX HCPABCHCTB

|

|

|

|

‘ 60 HOCHOBHHG MCTO/JbI pCIICHUA UPPALNOHAJIbHBIX HCPABCHCTB

‘ 61 HFpa(queCKHe METO/IbI PEIICHUS UPPAMOHATILHBIX YPaBHEHHM

|

|

|

|

‘ 62 Hl”pa(bnqecmle METO/BbI PELICHNS UPPALMOHAIBHBIX YPABHEHUI

|

|

|

|

‘ 63 HFpa(queCKPIe METO/IbI PEIICHMS [IOKA3aTEIbHbIX YPaBHEHUN

‘ 64 HFpa(queCKI/Ie METO/bI PEIICHMST MOKA3aTE/IbHBIX HEPAaBCHCTB

|

|

|

|

‘ 65 Hl”pa(pnqecxne METO/IbI peIIeHUs JIOrapu(pMUUECKUX YpaBHEHUN

|

|

|

|

‘ 66 Hl”pa(pnqecxne METO/IbI pelIeHus JIorapu(MUIeCKUX HEPABEHCTB

‘ 67 Hl”pa(pnqecxne METO/IbI pelIeHus JJorapu(PMUIECKUX HEPABEHCTB

|

|

|

|

68

I'padnueckue MeToAbl peleHus ToKa3aTeNbHbIX U JIOTapu(MUIECKIX
ypaBHEHUH

[ | N | Ny QSR | QTN | NG | RN | RS | RSN | Y | SN | T | SN | QSeNy | QS | SN

69

I'padmyeckue MeToAbI penieHus TOKa3aTeNbHBIX U JIOTapU(MUIECKIX
YpaBHEHUI

[EEN

70

['paduaeckue MeTombl pemeHnst MoKa3aTeIbHbIX U JOrapu(MUYECKUX
HEPABEHCTB

-

‘ 71 Hl“pa(bnquKHe METO/Ibl pEIICHUS [T0Ka3aTeIbHBIX U Jorapu(pMUUecKux

[EN




Tema ypoka

KomnuectBo yacos

Bcero

Kontponsubie
paboThI

[IpakTnyeckue
paboThI

Jlata
H3YYCHUS

DneKTpoHHbIE U(POBEIC
00pa3oBaTeNbHEIE PECYPCHI

‘HepaBeHCTB

72

Kontposbnas padota: "UppanroHnaibHble, TOKa3aTeIbHbIC U
norapuMudecKkue HepaBeHcTBa"

1

73

KommiekcHbie uncna. Anredpandeckas 1 TPUrOHOMETpHUECKask (pOPMbI
3amMCcH KOMIUIEKCHOTO YHcia

74

KommekcHbie uncna. Anredpanueckas U TpUrOHOMETpUdeckasi (OpMbI
3aMnyucy KOMIUIEKCHOIO YHcia

‘ 75 HApI/I(bMeTHtIGCKI/Ie oIepanuy ¢ KOMIUIEKCHBIMH YU CIIaMHU

|

|

|

|

‘ 76 HApI/I(bMeTI/I‘IeCKI/IC orecpanu ¢ KOMIIICKCHBIMU YU CJIaMU

|

|

|

|

‘ 77 HI/I306pa)KeHI/Ie KOMIIIICKCHBIX YHCCII Ha KOOpI[HH&THOﬁ IIJIOCKOCTH

‘ 78 HI/I306pa)KeHI/Ie KOMIIIICKCHBIX YHCCII Ha KOOpI[HH&THOﬁ IIJIOCKOCTH

|

|

|

|

‘ 79 HdDOpMyﬂa Myagpa. Kopau n-0i1 CTeENIeHU U3 KOMIUIEKCHOT'O YHCia

|

|

|

|

‘ 80 HdDOpMyﬂa Myagpa. Kopau n-oi1 CTenIeHU U3 KOMILIEKCHOT'O YuCia

|

|

|

|

(SRS | RN SNy | QSR | QRN | QRN | QSN

81

[TpuMeHeHne KOMIIEKCHBIX YHCEN IS PeuIeHUsT GU3NIECKUX U
F€OMETPUYECKHX 3a1a4

‘ 82 HKOHTpoanas[ pabota: "KommiekcHsle yucna'

|

|

|

|

‘ 83 HHaTypaJImee U LIEeJIbIE YuCiia

|

|

|

|

‘ 84 HHaTypaJImee U LIEeJIbIE YuCia

|

|

|

|

‘ 85 HHpI/IMeHeHI/IC

MMPU3HAKOB ACIIMMOCTH LCIIbIX YUCCIT

|

|

|

|

‘ 86 HHpI/IMeHeHI/IC

MMPU3HAKOB ACIIMMOCTH LCIIbIX YUCCIT

‘ 87 HHpI/IMeHeHI/IC

MMPU3HAKOB ACIIMMOCTH LCIIbIX YUCCIT

: HO/JI u» HOK

|

|

|

|

‘ 88 HHpI/IMeHeHI/Ie

IMPU3HAKOB ACIMMOCTH LEJIBIX YUCEIT

. HOJT u HOK

|

|

‘ 89 HHpI/IMeHeHI/Ie

IMPU3HAKOB ACIIMMOCTHU LECIIBIX YUCEIT

. OCTaTKH1 110 MOOYJIIO

|

‘ 90 HHpI/IMeHeHI/Ie

IMPU3HAKOB ACIIMMOCTHU LECIIBIX YUCEIT

. OCTaTKH1 110 MOOYJIIO
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|

|




No Tema ypoxka KomnunuaectBo yacoB aTa DI1eKTPOHHBIE LIU(PPOBLIE
yp p p
n/m Beero| Koutponbsie || lpaxtieckue || H3YICHAA 00pa3oBaTeNbHEIE PECYPCHI
paboTEI paboTEI
91 [IpuMeHeHre TPHU3HAKOB JETMMOCTH LIEJIbIX Yuces: anroput™ EBkimuaa s || 1
pELLIEHK 3a/1a4 B LIEJIBIX YUCIIaX
‘ 92 ‘KOHTpOJ'II)Ha}I pabora: "Teopus menbix yucen" H 1 H 1 H H H
93 CucreMa ¥ COBOKYITHOCTh YpaBHEHH. PABHOCHIIBHBIC CUCTEMBI U CHCTEMBI- | 1
CIIEACTBHUS
94 CucreMa ¥ COBOKYITHOCTh YpaBHEHH. PaBHOCHIIBHBIC CUCTEMBI U CHCTEMBI- | 1
CJIEJICTBHS
95 OCHOBHBIE METO/IbI PEUICHUS CUCTEM U COBOKYITHOCTEH pallMOHaIbHBIX 1
ypaBHEHUM
96 OCHOBHBIE METO/IbI PEUICHUS CUCTEM U COBOKYITHOCTEH HppaliOHATbHBIX 1
ypaBHEHUH
97 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U COBOKYITHOCTEM MOKa3aTeIbHbIX 1
YpaBHEHUI
98 OCHOBHBIE METO/IbI PEUICHUS CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHbIX 1
ypaBHEHUH
99 OCHOBHBIE METOJIbI PEIICHHS CHCTEM U COBOKYITHOCTEH jorapudmuueckux | 1
ypaBHEHUH
100 OCHOBHBIE METOJIbI PEIICHHS CUCTEM U COBOKYITHOCTEH Jorapudmuueckux | 1
YpaBHEHUI
[IpuMeHeHne cucTeM K pEeHIEHUI0 MATEMATHYECKUX 3a7a4 U 3a/1a4 U3 1
101 |[pa3nu4HbBIX 00IACTEeil HAYKU U pealbHON KU3HU, UHTEPIPETaIIs]
MOJYYECHHBIX PE3yJIbTATOB
[IpuMmeneHne cUCTEM K PELICHU0 MaTEMAaTUYECKUX 3a7a4 U 3aJa4 U3 1
102 |[pa3nu4HbIX 00JaCTeil HAYKU U peabHOM )KU3HHU, UHTEPIPETaIUs
MOJIy4YECHHBIX PE3YyJIbTATOB
‘103 HHpI/IMCHCHI/Ie HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a7a4 U 3a]1a4 U3 H 1 H H H H




No Tema ypoka
n/m

KomnuectBo yacos

Bcero

Kontponsubie
paboThI

[IpakTnyeckue
paboThI

Jlata
W3yYCHUS

DneKTpoHHbIE U(POBEIC
00pa3oBaTeNbHEIE PECYPCHI

pa3nUYHBIX 001aCTe HAYKH U peaIbHOM KU3HH, HHTEPIpeTalus
IIOJIyYEHHBIX PE3YyJIbTaTOB

KontposbHas padota: "CucTeMBbl palliOHAIBHBIX, HPPAMOHATBHBIX

104 N
MOKa3aTeJIbHBIX U JIOTapu(MUIECKUX YpaBHEHH"

[EN

‘105 HPaI_II/IOHaJ'IBHBIe ypaBHEHUS ¢ apaMeTpaMu

|

|

|

|

‘106 HPaI_II/IOHaJ'IBHBIe HEpaBeHCTBa C MapaMeTpamu

‘ 107 HPaI_lI/IOHaJIBHLIe CUCTEMBI C ITapamMeTpaMu

|

|

‘108HI/IppaIII/IOHaJII)HI)Ie YpaBHEHUs, HEPABEHCTBA C llapaMeTpaMu

|

|

|

|

‘109 HpraHI/IOHaJIBHBIC CHCTEMBI C MapameTpaMu

‘110 HH0Ka3aTeJII>HHe YpaBHEHHUA, HEPABEHCTBA C IIapaMeTpaMu

|

|

|

|

‘111 HHOKEB&TGHBHLIC CUCTCMEI C ITapaMETpaMu

|

|

|

|

‘112HJIOFapPI(1)MI/I‘leCKI/IC ypaBHEHMsI, HEpAaBEHCTBA C IapaMeTpaMu

‘113 HJIorapH(i)MquCKHe CHCTEMBI C TapaMeTpaMu

|

|

|

|

‘114 HT PpUTOHOMETPUYIECKHE YPaBHEHHSA C TapaMeTpaMH

|

|

|

|

‘115 HT PUTrOHOMETPUYECKHUE HEPABEHCTBA C ITapaMeTpaMu

|

|

|

|

‘116 HTpHFOHOMeTpI/IquKI/Ie CHUCTEMBEI C ITapaMeTpaMu

|

|

|

|

HOCTpOCHI/Ie 1 UCCIIEAOBAaHUE MaTeMaTHYECKUX MOACIEH PCAIbHBIX

117 N o
CUTYAallMil C IOMOLIBIO YPABHEHUM C IIapaMeTpaMHU

(N | N e | e | | N S S Y Y Y =

HOCTpOCHI/IC H UCCJICOBAaHNE MAaTEMaTHUCCKUX MOACIICH PCAIBHBIX

118 N o
CUTyalllu C IIOMOIIbIO CUCTEM YPAaBHCHUU C MMapaMETpaMu

HOCTpOCHI/Ie 1 UCCIIEAOBAaHUE MaTeMaTHUECKUX MOAEIeH PCaAIbHBIX

119 . .
CUTYAaIMI C TOMOLIBIO CUCTEM YPABHEHUH C IIapaMeTpaMHu

‘120 HKOHTpOIILHa}I pabora: "3anauu ¢ mapamerpamu’

|

|

‘121 HHOBTOpCHI/Ie, 000011eHNe, ccTeMaTH3alys 3HaHui: "Y paBHeHus"




No Tema ypoka ‘ KonuyectBo wacos ‘ Jara DneKTpoHHbIE U(POBEIC
n/m Beero| Koutponbsie || lpaxtieckue || H3YICHAA 00pa3oBaTeNbHEIE PECYPCHI
paboThI paboThI

‘122HHOBTOpeHI/Ie, 00001eHNe, cucTemMaru3amnus 3Hanuit: "YpaBHeHus" H 1 “ “ H H ‘
123 [ToBTOpeHME, 0000IEeHNE, cucTeMaTH3alus 3HaHui: "YpaBaenus. Cuctemsr | 1

ypaBHEHUI"
‘124HHOBTOpeHI/Ie, 00o01enne, cucTemMaTu3anus 3Hanuii: "Hepapenctsa" H 1 H H H H ‘
‘125HHOBTOpeHI/Ie, 00o001enue, cuctemaru3ainus 3uanuii: "HepaBencrpa” H 1 “ “ H H ‘
‘lZBHHOBTOpeHHe, 00o00menue, cuctemaru3anus 3uanuii: "HepaBercrsa" H 1 “ “ H H ‘
127 [ToBTOpeHue, 00001IEeH e, cucTeMaTH3alus 3Hanui: "[Ipon3BoaHas u eé 1

npuMeHeHue"
128 [ToBTOpenue, 0600IIeHNE, cucTeMaTU3anus 3Hanuii: "[Ipon3BoaHas u eé 1

npuMeHeHue"
129 [ToBTOpeHue, 00001EeH e, cucTeMaTH3alus 3Hanui: "[Ipou3BoaHas u eé 1

npuMeHeHue"
130 [ToBTOpeHHE, 0000IEHNE, cCUCcTeMaTH3alus 3HaHui: "MIHTerpai u ero 1

npuMeHeHue"
‘131HHOBTOp€HI/I€, o0o6uienue, cucremaruszanus 3HaHui: "Oyakun" H 1 H H H H ‘
‘132HHOBTOp€HI/I€, 00o6uieHue, cucreMaru3anus 3Hanui: "OyHkun" H 1 H H H H ‘
‘133 HHOBTOpeHI/Ie, 00001eHne, cuctemaru3anus 3Hanuit: "OyHkiun" H 1 H H H H ‘
‘134 HI/ITOFOBaH KOHTpOJIbHAs paboTa H 1 H 1 H H H ‘
‘135 HI/ITOFOBaH KOHTpOJIbHAs paboTa H 1 H 1 H H H ‘
‘136 HHOBTopeHHe, 00001IeHKE, CHCTEMATU3ALNS 3HAHUI H 1 H H H H ‘
|OBLLEE KOJMYECTBO YACOB I10 [TIPOTPAMME | 136 | 10 [ 0 [ |




