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INOACHUTEJIBHAS 3AIINCKA

VYueOHblii Kypc «Anredpa W Hayala MaTEeMaTHMYECKOTO aHallu3a» SIBISETCS OJHUM U3
Hamboyiee 3HAYMMBIX B MPOTpPaMME CpeIaHEro oomero oOpa3oBaHUS, MOCKOIBKY, C OJHOHN
CTOPOHBI, OH OOECIEeYMBAECT WHCTPYMEHTAIBHYIO 0a3y Ui M3y4YeHHs] BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JAPYrodl CTOPOHBI, ()OPMHUPYET JOTHYECKOE M aOCTPAKTHOE MBITIICHUE
oOyJaromuxcsi Ha YpPOBHE, HEOOXOIUMOM JJisi OCBOCHHUS HMH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUM, CIIOBECHOCTH W JPYTHX JUCHHUIUIMH. B pamkax maHHOTO ydeOHOro Kypca
oOyJaromuecss OBJQJICBAIOT YHHBEPCAJIBHBIM  SI36IKOM COBPEMEHHOW HAyKH, KOTopas
dbopMynupyeT CBOM JOCTIKEHUS B MaTEMaTHUIECKOH dopme.

VYueOHblii Kypc anreOpbl M Hadajdl MaTeMAaTUYECKOrO aHalu3a 3aKJIaJblBaeT OCHOBY s
YCIEIIHOTO OBJIAJICHUS 3aKOHAMU (DU3UKK, XUMHH, OWOJIOTHM, TOHHUMAHHS OCHOBHBIX
TEHJCHIIMHA Pa3BUTHS DKOHOMUKH W OOIICCTBCHHON J>XW3HHW, IO3BOJISICT OPHCHTHPOBATHCS B
COBPEMEHHBIX IU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIOJIBb30BATh WX JJIS
JIanpHEHero oOpa3oBaHMsT W B TIOBCEIHEBHOM KM3HM. B TO Xe Bpems OBJaJIeHUE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIIMSMHU alreOpbl 1 MaTeMaTHYECKOTO aHaIHM3a
pa3BUBAaeT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATh
YTBEPKACHUSI C MOMOIIBI0 UHAYKIIMK U PacCyX AaTh JEAYKTUBHO, HCIOIb30BaTh 0000IICHNUE U
KOHKPETH3aIUIo, a0CTparipoBaHUE U aHAIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTHUECKOE
MBIIUICHHE.

B xoxe wm3ydenus y4eOHOTO Kypca «Anrebpa W Hadajma MaTEeMATHYECKOTO aHAJIHM3ay
oOydaroniyecsi TOJy4YaloT HOBBIM ONBIT pPELIEHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIILHOTO
MOCTPOCHUS MAaTEMaTHUYECKHX MOJIEJe pEealbHbIX CUTYyalluid, WHTEPIPETAlud MOTy4eHHBIX
pellIeHui, 3HAKOMATCA C pUMepaMU MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUYECKUMU OTKPHITHSIMH U UX aBTOPAMHU.

VYueOHplii Kypc 00J1ajaeT 3HAUUTENbHBIM BOCIHMTATEIbHBIM MOTEHIUAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 ydeOHbId Marepuall, CHocoOCTBYIOUUN (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUsS, TaK W 4epe3 crenupuky Yy4eOHOU  JeATeNbHOCTH, Tpedyromein
MPOJODKUTEIIFHOW — KOHIEHTPAllMd  BHUMAHUS, CaMOCTOSATEIBHOCTH, aKKypaTHOCTH U
OTBETCTBCHHOCTH 3 ITOJTYYCHHBIN pe3yibTar.

B ocHoBe Meronuku oOydeHus anreOpe W HayallaM MaTeMaTHYECKOro aHallM3a JICKUT
JeSTeIIbHOCTHBIN TPUHITUT O0yUeHUSI.

B ctpykType yuebHoro kypca «Anredpa v Hayanaa MaTeMaTHYECKOTO aHalu3a» BbIIEICHBI
CIICTYIOIINE COJICPIKATEIIBHO-METOANYeCKHe JTHHUA: «Uucia u BbIYHCICHUS», «DyHKIUH WU
rpadukm», «YpaBHEHUS U HepaBeHCTBay, «Hauana maTemaTnueckoro aHanuza», «MHOXECTBa U
Joruka». Bce OCHOBHBIE COAEPKATETHLHO-METOMWYCCKUE JIMHUUA W3YYarOTCS Ha MPOTSHKCHUU
JIBYX JIET OOYYeHHs Ha YPOBHE CpeaHEro oomero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS JIPYT
Jpyra W TOCTEIICHHO HACHIIASACh HOBBHIMH TeMaMU W pasznenamu. J[aHHBIM ydeOHBIH Kypc
ABIIIETCS. WHTETPaTHBHBIM, TMOCKOJIBKY OOBEAMHSIET B ce0e CcoJepKaHue HECKOJIbKHX
MaTEeMaTHYECKUX JUCUUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETPHs, MaTeMaTHYECKHl aHaJu3,
TEOpUsT MHOXKECTB, MaTeMaTudeckas Jioruka W japyrue. [lo mepe Toro kak oOydJaromuecs
OBJIaJIeBalOT BCE Oosiee IIMPOKHUM MaTeMaTHMYECKUM ammapaToM, Y HHUX TOCIEeI0BaTEIbHO
dbopMupyeTcss U COBEPIICHCTBYETCS yMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJIelb pPEabHOM
CUTyallid, MPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU H3YUYEHUU Y4EOHOTO Kypca, A peuieHHs
CaMOCTOSITEIIEHO C(HOPMYTHPOBAHHOW MaTeMaTHYCCKOW 3aJaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



CopepxarenpHO-MeTOAMYECKAss  JMHUA  «Yucnma W BBIUMCIEHMS»  3aBEpIIAET
(dbopMHpOBaHNE HABBIKOB MCIIOJIb30BaHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOE OBbLIO HAayaTo Ha
YpOBHE OCHOBHOTO o0miero o0pasoBanus. Ha ypoBHe cpeanero obiero obpazoBaHus ocoboe
BHUMaHUE yjesseTcs (pOpMUPOBAHUIO HABBIKOB PAIllMOHAIBHBIX BBIYUCICHHH, BKJIIOYAIOIINUX B
ce0sl MCIIONBb30BaHUE PA3IMYHBIX (OPM 3aIUCH YHCIa, YMEHHE JIeNaTh MPHUKUIKY, BBIIOIHATH
npUOIMKEHHBIE BHIYMCIIEHUS, OLICHUBATh YMCIOBBIC BBIpaKEHUs, pab0TaTh ¢ MaTEMAaTUYECKUMU
KOHCTAaHTaMHU. 3HAKOMbIE OOYYalOLIMMCS MHOXKECTBA HATYPaJbHBIX, LENBbIX, pallMOHAIbHBIX U
JICMCTBUTEIIBHBIX YHUCEN JOIOIHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCeNl. B KaxaoM u3 3Tux
MHOYECTB PAaCCMaTPHUBAIOTCSl CBOMCTBEHHBIE €My CHelM(pUYECKIe 3a/1a4H U ONEPAIUH: JIeJICHNE
HAlleJI0, OIEepUpOBaHME OCTaTKaMM Ha MHOMKECTBE LEJIBIX YHCeN, O0coOble CBOICTBa
palMOHATIBHBIX M WPPALMOHAIBHBIX YHCEN, apu(METHUECKUe ONepalyy, a TakKe H3BJICUCHHE
KOpHS  HAaTypaJIbHOM  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen. braromaps
[IOCJIEIOBATEIIbHOMY  PacCUIMPEHHMIO Kpyra HCIOJB3YyEMBbIX 4YHMCEI UM 3HAKOMCTIBY C
BO3MOXKHOCTSIMHU MX NPUMEHEHHUSI 711 PELLIEHUS PA3IUYHBIX 3a7a4 (popMHUpYyeTCsl IpeACcTaBlIeHUe
0 €IMHCTBE MAaTEMATUKU KaK HaYKU U €€ pOJIM B IIOCTPOCHUH MOJIEIIEN PEAIBHOIO MUPA, IIIUPOKO
UCTIONB3YIOTCS 0000IIEHHE U KOHKPETH3AIIHS.

JIluHns «YpaBHEHUS M HEPAaBEHCTBA» peaIn3yeTcs Ha NMPOTSHKEHUU Bcero oOydyeHMs Ha
YPOBHE CpegHero oomiero oOpa3oBaHUs, IOCKOJIbKY B KaxkaoM paszene IIporpaMmel
IPEIyCMOTPEHO pelIeHHe COOTBETCTBYIOLIMX 3ajad. B pe3ynbrare oOyyaromuecs: OBIaeBaloT
pa3sIM4YHBIMM  METOAAMH PELICHUS pPAlUOHAIbHBIX, HWPPALMOHAIBHBIX, IIOKA3aTEJIbHBIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXke 3ajad,
coaepxkamux napamerpsl. IlonmydeHHble YMEHMs IIMPOKO MCIOJB3YIOTCSA IPU HMCCIECIO0BAHUU
(GYyHKLUH C TOMOIIBIO IPOU3BOIHON, IPU PELICHUN IPUKIAAHBIX 33a]a4 U 3ajjad Ha HaXOXAeHue
HanOOJBIINX U HAUMEHBIINX 3HauUeHUH (yHKUMU. JlaHHas cozepKaTenbHast JIMHUS BKIIIOYAET B
cedst Takke (QOpMUPOBAHHWE YMEHUH BBINOJHATH pAacu€Thl Mo (GopMynaM, mnpeoOpazoBaHUS
palOHAIbHBIX, UPPALMOHAIIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, & TAK)KE BBIPAXKCHUIA,
colepXalx cTeneHd M Jorapupmel. brarogaps wm3yudeHuro anreOpanyeckoro marepuana
OPOMCXOOUT JANbHEHIee pPa3BUTHE AITOPUTMUYECKOTO UM aOCTPAaKTHOTO  MBIIUICHUS
oOyuaromuxcsi, (OpMHUPYIOTCSI HAaBbIKU JETYKTUBHBIX pacCyKIeHHUH, pabOThl C CHMBOJIbHBIMU
dbopmaMu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJE PABEHCTB U HEPaBEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIC HHCTPYMEHTHI JJISl PEIICHUS IPAKTHUECKUX U €CTECTBEHHO-
HAy4HBIX 3aJa4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK sA3bIKa HayKH.

CopepxarenbHo-MeToanuYecKass JuHUS «DyHKUIMU U rpaduKu» TECHO NepervieTaeTcs ¢
JPYTUMH  JIMHUSAMH ~ y4e0HOTO  Kypca, IIOCKOJIbKY B KAakOM-TO  CMbICIE — 3aJaéT
[IOCJIEIOBATEIbHOCT ~ M3Y4Y€HUs  Marepuana. l3ydeHue  CTENEHHOM, IIOKa3aTeJIbHOU,
Jorapu(pMUUECKON U TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOICTB U rpaMKOB, UCIIOJIb30BAHUE
GyHKOMI Ay penieHus 3ajad U3 JpYruxX ydeOHBIX IMPEAMETOB U pPEalbHOM JKU3HU TECHO
CBA3aHO KaK C MaTeMaTHYECKUM aHAJIU30M, TaK U C PELICHUEM YpaBHEHMM M HepaBeHCTB. [Ipu
3TOM OoJbIIOE BHHMMaHHE Yyaessercs (OPMHUPOBAHHUIO YMEHHUS BbIpakaThb (QopMmysaMu
3aBHCUMOCTH MEXJYy Pa3IU4YHbIMHU BEJIMYMHAMH, HUCCIEA0BATh MOJyY€HHbIE (YHKIUH, CTPOUTH
ux Trpaduku. Marepuan STOW cOAEp)KATENbHON JMHUM HaleJeH Ha pa3BUTHE YMEHUH U
HaBBIKOB, IMO3BOJISIOIIMX BBIPAXaTh 3aBUCUMOCTH MEXIYy BEJIMYMHAMH B pa3iIU4yHOM (opme:
AHAIUTUYECKOW, Tpaduyeckod U cioBecHOH. Ero wu3yueHue crmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS,  CIIOCOOHOCTH K  OOOOIIEHMI0O W KOHKPETH3aIlHH,
HCIIOJIb30BAaHUIO aHAJIOTHH.



CopnepxarenpHas nuHus «Havyana maTemMaTnyeckoro aHajan3ay MO3BOJIIET CYHIECTBEHHO
paclIMpUTh KPYr KaKk MaTeMaTHYeCKHX, TaK M NMPUKIAIHBIX 33]ad, JOCTYIHBIX 00ydarolumcs,
TaK KaK y HUX MOSIBIISIETCS BO3SMOXHOCTb CTPOUTH I'paUKU CIOKHBIX (PYHKIUH, ONpeaensiTh ux
HauOOJIbIINE M HAUMEHBIINE 3HAUCHHS, BBIYUCIATE IUIOMAAN GUTYp U O0BEMBI TeJ, HAXOAUTh
CKOPOCTHM W YCKOpeHMs InpoueccoB. JlaHHas cojiepxaTelibHas JIMHUS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTEMaTHYECKMX MOJEIEH peajabHBbIX CHUTyaluid, I03BOJSET
HaxXOAWTh HAWIydlllee pEUICHHE B MPUKIATHBIX, B TOM YHCIE COLUAIBHO-DKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMHM MAaTEeMaTHMYECKOIO aHajlu3a CIOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (POPMATBEHO-IOTUYECKOTO M KPEaTUBHOTO MBIILICHHS, ()OPMHUPOBAHUIO YMEHHUN
pacro3HaBaTh IPOSBICHUS 3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE U uckyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOUINXCS Pe3yibTaTax, MOJyUYEHHBIX B XOJ€ Pa3BUTHS MaTEMATUKH KaK HAyKH, U
00 uX aBTOpaXx.

CopnepxaTenpHO-MeToANYeCKast JHHUA «MHOXeCTBa M JIOTMKa» BKIIOYaeT B ceOs
AJIIEMEHThl TEOPUM MHOXKECTB W MAaTeMaTH4YeCKOW JIOTUKHU. TeopeTHKO-MHOKECTBEHHbBIE
NpEeCTaBICHNs] MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKH W NpejsiaraioT Hauboiee
YHUBEpPCAJIbHBIA SI3bIK, OOBEAMHSIOIIMNA BCE pa3fesibl MaTeMaTHUKU U €€ NPUIIOKEHHUM, OHHU
CBA3BIBAIOT Pa3HbIE MATEMAaTUYECKUE TUCLHUIUIMHBI U UX IPUIIOKEHU B eanHoe nenoe. [loatomy
BaXHO JIaTh BO3MOXHOCTh OOy4arolmleMycsl I[OHMMAaTb TEOPETUKO-MHOKECTBEHHBIN A3BIK
COBPEMEHHOM MaTeMaTHUKH M HCIIOJIBb30BaTh €ro Il BBIPAXEHUS CBOMX MbIciel. Jpyrum
BaXHBIM IPU3HAKOM MaTEMaTHKU KaK HayKH CJIEAYEeT MPU3HATh CBOWCTBEHHYIO € CTPOTrOCTh
00OCHOBaHMH W  CJEJOBAHUE OINpPENENEHHBIM IpaBUJIAM IIOCTPOECHUS  JJOKA3aTEJbCTB.
3HaKOMCTBO C 3JI€MEHTaMHU MaTeMaTHYeCKOW JIOTMKHM CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBILUIEHUS] 00Y4aroIUXCsl, O3BOJISIET UM CTPOUTH CBOM PACCY)KJEHHSI Ha OCHOBE JIOTMYECKHX
npaBui, GOPMUPYET HABBIKU KPUTUYECKOTO MBIIIICHHS.

B yuebHom kypce «Aurebpa M Hayajia MaTeMaTUYECKOrO aHAJINW3a» IPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTU4YEeCKOIO  MOJEIMPOBAHUSA,  KOTOpble  IpPHU3BaHbl  CIIOCOOCTBOBATH
(OpMHPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEH pealbHbIX CHUTyallUd, HCCIEIOBaHHUSA ITHX
MoJieJIell C TOMONIbIO ammapara anreOpbl M MaTeMaTHYeCKOro aHalu3a, WHTEpHpeTaluu
MOJIyYEHHBIX pPe3yJbTaToB. Takue 3aJaHus BIUIETEHbl B KaXAbIH W3 pa3lesoB IMPOrpaMMbl,
IIOCKOJIBKY BeCh MaTepHaji y4eOHOro Kypca IIMPOKO MCHOJb3YeTCs AJIs PEUICHUs MPUKIIAJHBIX
3agad. Ilpm pemieHnMM peanpHBIX NPAKTUYECKUX 334a4  OOydYaroIluecss pa3BUBAIOT
HaOJI01aTEIbHOCTh, YMEHUE HAaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOJIb30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETU3HpPOBaTh IpolieMy. JlesTenpbHOCTh MO (POpMHPOBAHUIO
HaBBIKOB pEIleHHs NPUKIIAJHBIX 33[a4 OpraHU3yeTcs B MPOLECCe U3yUeHHsI BCEX TeM y4eOHOro
Kypca «AnreOpa 1 Hayasia MaTeMaTHYECKOTO aHATTN3ay.

Ha u3yuenue yuebHOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHaJIN3a» OTBOJAUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 4daca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Yuciia 1 BBIYUCICHUA

Panronanenele uncia. OOBIKHOBEHHbIE U JECATUYHBIE APOOHU, MPOLEHTHI, OECKOHEUHbIE
nepuoaudeckue Apodu. Ilpumenenue npo6eil 1 NPOLEHTOB Ul pelleHHs IPUKIAIHbIX 3a/1a4 U3
Pa3IUYHBIX OTPACIEH 3HAHUN U pealbHOU KU3HMU.

JeiictBuTenpHble yKcna. PanuoHanpHBIe W MppalMOHANbHBIE uYucia. Apudmerndeckue
ornepauuu ¢ JCHCTBUTEIBHBIMM 4YMCIaMU. MOIyiab NEHMCTBUTEIBHOIO YHCIA U €r0 CBOWCTBA.
[TpubnukEHHBIE BBIUMCICHUS, TpaBUJAa OKPYIJIEHUS, MNPUKUAKA M OIEHKAa pe3yibTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasatenem. bunom Heiotona. Mcnonp3oBanue noaxossmeit popmbl
3aIKCU ACUCTBUTEIBHBIX YMCEI JUI PEIICHUs MPAKTUUECKUX 3ajad U MPECTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTYpaJIbHOM CTENIEHH U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM II0Ka3aTeleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
[IOKa3aTeJIEM.

Jlorapudwm uucmna. CoiictBa norapudma. JleciTHUHbBIC U HATYPAIbHBIC JTOTAPU(PMBEI.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHI'€HC YMCJIOBOI0 aprymMeHTa. ApPKCHUHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHus U HepaBeHCTBA

ToxaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHMSI U ypPaBHEHUSA-CIIEeACTBUA. HepaBeHCTBO, pellieHne HEPABEHCTBA.

OcCHOBHBIE METOJIbI PELICHUS LEIbIX U APOOHO-PAlMOHATIBLHBIX YPABHEHUN U HEPABEHCTB.
MHorowieHsl OT OJHOM IEpEeMEHHOH. /[leneHue MHOroudjieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nenbivu kodgdunuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUMN, COAEPIKAIINX CTEIIEHU U KOPHH.

WppanmonaneHele  ypaBHeHUsi. (OCHOBHBIE METOABl PELICHHWS HPPalUOHAIBHBIX
YPaBHEHUM.

IToxazarenbHble ypaBHEeHUS. OCHOBHBIE METO/IBI PELICHHS [TOKA3aTEIbHBIX YPABHCHHUMN.

[TpeoOpa3oBaHue BEIpAXKEHUH, COAEPIKAIIUX JIOTapU(PMBI.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOBl pEIIEHHS JIOrapupMHUUECKUX
YPaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmyinel. IIpeoOpa3zoBaHne TPUTOHOMETPUUYECKUX
BBIp@)KECHU. Perenrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pemenue cucreM JIMHEWHBIX ypaBHEHUH. Marpuia CUCTEMBI JIMHEHMHBIX YpaBHEHUM.
Ornpenenurens MaTpuilbl 2X2, €ro reoMETPHUUYECKHUN CMBICI M CBOMCTBA, BBIUMCICHUE €ro
3HA4YCHMs1, IPUMEHEHUE ONPEIEINUTENS Ul PEIICHUS] CUCTEMBI JINHEHHBIX YpaBHEHHUN. Pemenue
IIPUKJIAJHBIX 3a7a4 C [IOMOULIbIO CUCTEMBI JIMHEWHBIX ypaBHEeHHUN. VccienoBanue nmocTpoeHHOM
MOJIEJIH C MTOMOLIBI0 MAaTPHUIL U ONIPEAEIUTEICH.

IlocTpoeHre MaTeMaTHYEeCKUX MOJENEHW peaJbHOM CUTyallMd C IIOMOLIbIO YPaBHEHUN U
HepaBeHCTB. [IpuMeHeHHne ypaBHEHHWH U HEpAaBEHCTB K PEIIEHUI0 MaTeMaTHYeCKHX 3ajad U
3aj1a4y U3 pa3IMyHbIX 00JacTell HayKu U peaabHOM JKU3HU.

DyHKIUHN U TPaPUKH

OyHKIusA, crnocodbl 3amaHus (QyHkuuu. B3ammuo obOpatHblie (QyHkimn. Kommosuius
¢bynxnuil. ['paduk pynkuun. nemeHtapHsie mpeodpa3oBanus rpad@ukoB GyHKINH.



OO6nacTp ornperneneHuss ¥ MHOXeCTBO 3HaueHui ¢yHkuun. Hymn ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. UETHble W HeuérHble QyHkuMU. [lepuoanyeckue Qynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHUMYMBbI (QyHKIMH. Hanbombiiee 1 HauMeHbIee
3Ha4eHUs1 QYHKIIMU Ha TPOMEXKYTKE.

Jluneiinas, kBagpaTudHast U ApOOHO-TMHEWHAs QYHKIUUA. DIEMEHTapHOE UCCIIEOBAaHUE U
HOCTPOEHUE UX TPaPHKOB.

CrenenHas (pyHKIMsS C HAaTypaJbHBIM M ILIEJbIM Moka3areneM. EE cBoiicTBa U rpaduk.
CaoiicTBa U rpaduk KOpHsS N-0il cTeneHHM Kak (pyHKUIMKM OOpaTHOW CTENEHU C HaTypalbHBIM
IIOKa3aTeJIEM.

[Toka3zarenbHas u norapugmuueckas GyHKIMH, UX cBOiicTBa U rpaduku. Vcnonabs3zoBaHue
rpaduKoB pYHKIUH U1 pelieHns ypaBHEeHUH.

TpuroHomeTpuyeckass OKpPY)KHOCTb, OIpPEIEICHUE TPUTOHOMETPUUYECKUX (PyHKUIUH
YHUCJIOBOT'O apryMEHTA.

QOyHKIMOHAIbHBIE 3aBUCUMOCTH B pEAJIbHBIX Mpolleccax U sBIeHUsX. ['paduku peanbHbIX
3aBUCUMOCTEM.

Hayana mateMaTH4ecKoro aHajamsa

ITocnegoBaTenbHOCTH, CIOCOORI 3aJaHKs MOCIEA0BAaTEILHOCTEH. MeTo I MaTeMaTu4ecKoi
MHAYKIMA. MOHOTOHHBIE M OTIPaHUYEHHBIC IOCIENOBATEIbHOCTU. VCTOpHA BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIN3a Kak aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmernueckass W TreoMeTpuYeckas mporpeccud. beckoHeyHO — yObIBaromas
reomeTpuueckas mnporpeccus. CymMma 0€CKOHEUHO YOBIBAIOIIEH T'€OMETPUYECKON MPOTPECCHH.
JIuHelHBIN M OKCHOHEHUHMAIbHBIA pocT. Yucimo e. Dopmyna CIOXKHBIX IPOLICHTOB.
Hcnonp30BaHue IPOrPECCUM VISl PELICHUs PEAJIBHBIX 3a]a4 IPUKJIAJHOIO XapaKTepa.

HenpepbiBHble (yHKIMH W WX CBOWCTBA. TOUYKM pas3pbiBa. ACHMOTOTH TI'padUKOB
¢yuknuii. CBoiicTBa (yHKIUI HENpPEephIBHBIX Ha OTpe3ke. MeToJl MHTEpBaJIOB JUIsl PELICHHS
HepaBeHCTB. [IpuMeHeHne CBONCTB HENPEPBIBHBIX (YHKLUH JUIs peleHHs 3a1a4.

[TepBas u BTOpas npousBoaHble pyHKIUU. OnpeaeneHne, reOMEeTpUUECKUi 1 PU3NUECKuit
CMBICIT IPOM3BOAHOM. Y paBHEHUE KacaTeNbHOU K rpaduKy QyHKIIHH.

[TpousBoaHble neMeHTapHbIX GyHKUUN. [Ipon3BoaHas cyMMBbl, TPOU3BEAEHUS, YACTHOIO
Y KOMITO3UIIMU (QYHKIHH.

MHoxkecTBa M JIOTHKA

MHoecTBO, Onepaly HaJl MHOXKECTBAMM M MX cBolcTBa. /lnarpammsl Diniepa—Benna.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amnmnapara i OINMCAaHUs PEeajbHBbIX IMPOLECCOB U
SBJICHUH, IPU PEIIEHUH 33]a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MAaTeMaTH4YeCKOTO  OOBEKTa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCWIIBHBIEC YPABHEHUSI.

11 KUIIACC

Yucia v BbIYUCICHUSA

Harypanbubie u nenbie uucia. [IpuMeHeHwe NPU3HAKOB ACIUMOCTH IIEJBIX YHCET,
HanOonpmui oot nenutens (nanee — HOJl) m nanmensiiee obmiee kpatHoe (nanee — HOK),
OCTaTKOB IO MOJYJII0, airopuTt™Ma EBKnMaa 1y1s peienus 3a1a4 B LEJIbIX YUCIAX.

KommuiekcHple 4mcna. AnreOpandeckas W TPUTOHOMETpUYecKass (HOpPMBI  3arucu
KOMIUIEKCHOTO YuCiIa. ApUPMETHIECKHE ONEpalui ¢ KOMIUICKCHBIMH YuciaMu. M3o0paxkenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MiockocTh. Popmyna Myaspa. KopHu N-oii cTenenu u3



KOMITUIEKCHOTO 49ucia. [lpuMeHeHne KOMIUIEKCHBIX YHCeN Ui pelleHus (U3NYeCKUX |
reOMETPUYECKUX 3a/1a4.

YpaBHeHusI U HepaBeHCTBA

Cucrema 1 COBOKYIIHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

Ot00p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHHH C IMOMOLIbIO TPUTOHOMETPUYECKOMH
OKpPYXHOCTH. PellieHne TpuroHoMeTpu4ecKiux HEPABEHCTB.

OcCHOBHBIE METO/IbI PEILIEHUS TTOKA3aTENIbHBIX U JIOrapU(PMUIECKIX HEPABEHCTB.

OcCHOBHbBIE METO/IbI PELLICHUS UPPALIOHATbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PEIIEHUS CHUCTEM W COBOKYIHOCTEH  PAllMOHAJIBHBIX,
UPPalMOHATIBHBIX, TTOKA3aTENbHBIX U JIOrapu(PMUUECKUX YPAaBHEHHH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamHu.

IIpumeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTHYECKHUX 3ajad U
3aJa4 M3 pa3iMyYHbIX oOOJiacTell HAayKu W peaNbHOM »KU3HU, WHTEPIpeTalusi NOTyYEeHHBIX
pE3yJIBTATOB.

DyHKIUHN U TPaPUKH

I'padux xommoszunmu GyHkiui. ['eomerpuueckue oOpas3bl ypaBHEHHH M HEPABEHCTB Ha
KOOPJAMHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpadUKH.

['paduueckue MeToAbl pEUICHUS YpaBHEHHH H HepaBeHCTB. [ 'paduueckue MeETOAbBI
pelIeHus 3aa4 ¢ HapaMeTpamH.

Hcnonb3oBanue rpapukoB (QYHKUIUI A7 HCCIEAOBaHHUs MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYrHX y4eOHBIX MPEIMETOB U peallbHON XKHU3HH.

Hayana maTreMaTH4ecKoro aHajamsa

[TpumeHeHre MPOU3BOIHOM K MCCIEI0BAHUIO (PYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxnenne HauOoJIbIIero 1 HAMMEHbBLIET0 3HaYeHU I HeNPEephIBHON (PYHKIIMHM HA OTPE3Ke.

[IpuMeHeHrEe NPOU3BOMHOM Ml HAXOXACHHS HAWIY4IIero PEUICHHs B IPHUKIAIHBIX
3ajadax, s OIpENeNICHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (Gopmyioi wim
rpadukoM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. [lepBooOpa3Hble 37I€MEHTapHBIX
¢bynkuunit. [IpaBuna HaxoxIeHUS IEPBOOOPA3HBIX.

Wurerpan. I'eoMeTpuyecKkuii CMbICI UHTErpaia. Beraucienue onpenenéHHoro uHrerpaia
no popmyne HeroTona-Jlelionuma.

[IpumeHeHne wuHTErpana JUis HaxXOXKIEHHMs IUIomanedl IIockux ¢Guryp u o0bEMOB
FEOMETPUYECKHX TEll.

[Tpumeps! pemenuit ruddepeHnuanbHbIX ypaBHEHHE. MaTteMaTnueckoe MOJeIpOBaHNe
peabHBIX MPOIIECCOB C MOMOIIBIO Au(PepeHIHaTbHBIX YPaBHEHUH.



I[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIM YPOBEHH) HA
YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxxaaHcKoro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIMH  OOYyYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHUHCKOro OOIeCTBa, MPEJICTABICHUE O MAaTEMAaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIEHUH, NpOLEAyp TIpakJaHCKOTO OOIecTBa
(BBIOOpHBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCWUCTBOBATH C COIMATBHBIMH WHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMH U Ha3HAYCHUEM;

2) NaTPMOTHYECKOT0 BOCIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUNCKOMN Ipa’kJaHCKON MIAEHTUYHOCTH, YBaXEHHS K MPOLUIOMY U
HACTOSAIIEMY POCCUICKON MaTEeMaTHKH, LIEGHHOCTHOE OTHOLIEHHE K JOCTHKEHHUSIM POCCHUUCKHX
MaTEeMaTHUKOB U POCCHUHCKON MaTeMaTH4eCKOW IIKOJbI, MCHOJB30BAHUE J3THUX JIOCTHXKEHUN B
JIPYTHX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JYXOBHBIX IICHHOCTEHl  POCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTI'O CO3HAHMS, 3TUYECKOrO MOBEJICHHS, CBI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUM HayKu U JAESTENbHOCTBbIO YYEHOIO, OCO3HAHUE JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYEeCKOr0 BOCTIMTAHMS:

ACTETUYECKOE  OTHOILIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pEIIeHH, pacCyX JACHHH, BOCHPUUMYUBOCTh K
MaTEeMaTUYECKUM aCcTIeKTaM pa3IuYHbIX BUIOB UCKYCCTBA;

5) ¢pusuveckoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHATh MATEMAaTHUECKUE 3HAHUS B UHTEpEcax 3J0POBOTO
u Oe3omacHOro 0o0pa3a JXKWU3HU, OTBETCTBCHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOaaHCHPOBAHHBIN PEKUM 3aHIATUN U OTAbIXA, peryysipHas Gu3nueckas akTUBHOCTD),
¢buznyecKoe COBEPILICHCTBOBAHHE MPU 3aHATUSIX CIIOPTUBHO-03/I0POBUTENIBHON 1€ATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTh K TPYyly, OCO3HAHKE IIEHHOCTH TPYIOJIIOOUS, MHTEPEC K Pa3IMuHbIM cdepam
pohecCHOHATBbHOM AESITeIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHIOKEHUSIMU, YMEHUE
COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymiedr npodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHIO U
caM000pa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEILICHUU
MPAKTHYECKUX 3a7]ad MaTeMaTHYeCKON HaNpaBICHHOCTH;

7) 3K0JIOTHYECKOr0 BOCTIUTAHUS:

c(OpMUPOBAHHOCTh JKOJOTUYECKOW KYNbTYpbl, MOHUMAHUE BIHUSAHUS COIHAIBLHO-
SKOHOMHUYECKUX TPOLECCOB HA COCTOSHUE MPUPOJHONM M COLMAIBHON Cpelbl, OCO3HAHUE
r100aTbHOTO  XapakTepa  JKOJIOTHYECKHUX  MpoOJieM, OpHUEHTalus Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUW JUIs pelIeHHs 3aja4 B 00JacTH OKPY’KAIOILIEH Cpellbl, MIIaHUPOBaHUE
MOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEJCTBUMN ISl OKPYKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSL HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHMMaHHWE MaTeMaTH4eCKOW HAayKH Kak cdepbl
YeJIOBEUECKOU JIEATENIbHOCTH, 3TANOB €€ Pa3BUTHUA M 3HAYUMOCTH JJI1 Pa3BUTHUS LIMBUWIM3ALUU,
OBJIQJICHHE SI3bIKOM MAaTeMaTHUKU U MaTeMaTHYECKON KyIbTYpOil KaK CpeICTBOM MO3HAHUSI MUPA,
TFOTOBHOCTb OCYILIECTBIISATh MMPOEKTHYIO U UCCIIEI0BATENBCKYIO ACSITEIbHOCTh MHANBUYAIbHO U
B IpyIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTeibHBbIC YHHBEPCAJIbHBIE YUeOHbIe JeHCTBUSA

ba3oBble JJoruueckue aAelcTBUs:

BBISIBJISITH U XapaKTEPH30BaTh CYHIECTBEHHBbIC MPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHUM, OTHOIICHWH MEXIy TMOHSATUSAMHU, (OPMYITUPOBATH OMpEACICHUs TOHATHUH,
yCTaHABIWBATh CYIIECTBCHHBIM NpPH3HAK KIacCU(HUKAIMKA, OCHOBAaHUS i OOOOIICHHS W
CpaBHEHUS, KPUTEPUHU ITPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh, (OPMYIHpOBaTH M MPEOOpPa30BBIBATh CYXKACHHS: YTBEPIAUTCIbHBIC M
OTpHULIATENbHBIE, €IMHUYHBIEC, YaCTHBIE U OOIIUE, YCIOBHBIC,

BBISIBIIATH MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aWUMOCBS3U W MPOTHBOpPEYHUs B (akTax,
JTaHHBIX, HAOMIOACHHUSX U  YTBEPXKICHUSX, TMpeasaraTb KPUTEPUH JJI1  BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUYUL;

JiefaTh BBIBOJbI C HMCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JACAYKTHBHBIX M HHJYKTUBHBIX
YMO3aKIIFOUeHHH, YMO3aKIFOUSHHUH 110 aHaJIOTUH;

MIPOBOJIUTH CAMOCTOSTEIHLHO JO0KA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHHUH (TIPSIMBbIC U
OT TMPOTHUBHOIO), BBICTPAWBATh APryMEHTAIUIO, NPUBOJAUTH IPUMEPHl U KOHTPIPUMEPHL,
000CHOBBIBATH COOCTBEHHBIC CYKICHUS U BBIBOJIBI;

BEIOMpaTh CHOCO0 pemieHus Yy4eOHOM 3amaun (CpaBHHBATh HECKOJIBKO BapUAHTOB
perieHusi, BBHIOMpATh HaubOoJee TMOAXOMIIMMA C YUETOM CaMOCTOSITENIBHO BBIJICIICHHBIX
KPUTEPHEB).

Ba3oBble ucciaeaoBaTebCKUeE TeliCTBUS:

HCITOJIB30BaTh BOTIPOCKHI KaK MCCIICIOBATEILCKHM HHCTPYMEHT MO3HaHUS, (HOPMYIUPOBATh
BOIIPOCHI, (DUKCUPYIOIIME TMPOTUBOPEYHE, MPOOJIeMy, YCTaHaBIMBATh HMCKOMOE M JaHHOE,
(dbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITEIBHO  CIUTAHUPOBAHHBIA ~ HKCIIEPUMEHT, HCCJICIOBAHHUE 10
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SIBJICHHS, IPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEH MEXITy 00BEKTaMu, SIBJICHUSMHU, TTPOIIECCAMM;

CaMOCTOSITENIbHO (OpMYyITUPOBaThH 0000IIEHUS M BBIBOJBI [0 pE3yJbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTDH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHUE IMPOLIECCA, @ TAKXKE BBIABUIaTh MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA BOMPOC M TSI
pelIeHus 3a1a4u;

BbIOMpaTh WHGOPMAIMI0O W3 HCTOYHHUKOB  PA3IMYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHUCTEeMATH3UPOBAaTh W HMHTEPIPETUPOBATH HMHDOPMAINMIO PA3NMYHBIX BHIOB ©  (QOpM
MIPE/ICTABJICHHS;



CTPYKTYpHpOBaTh  WHQPOpPMAIMIO, TPEACTaBIATE €€ B  pas3IuuHbIX  (opmax,
WITIOCTPUPOBATh I'paUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENbHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KomMMyHMKaTHBHBbIE YHHUBeEpPCaJbHbIE y4eOHbIe JeilcTBUS

OO0menue:

BOCIIPUHUMATh U (HPOPMYITUPOBATh CYXKJIEHHS B COOTBETCTBHU C YCIOBUSMH M LEISMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUYKY 3PEHHS B YCTHBIX WU MHUCHMEHHBIX
TEKCTaX, JaBaTb TNOSCHEHHWS IO XOAy pEIeHHs 3a7add, KOMMEHTHUPOBATh MOJIYYCHHBIH
pe3yJbTar;

B Xoze OOCYX/IeHHUs 3aJaBaTh BOIMPOCHI MO CYLIECTBY OOCYXIaeMOW TEMbI, MPOOJIEMBI,
pemaeMoil 3amauM, BBICKA3bIBaTh WICH, HAILIEJICHHBIC HAa MOWCK PEIICHHS, COMOCTABIATH CBOU
CYXXICHHUS C CYXICHHSIMHU APYTHX YYaCTHHKOB JMANOra, OOHApYKUBaTh pa3lniue U CXOJCTBO
HO3UIHH, B KOPPEKTHOU opmMe GOopMyITHpPOBATH PA3HOTIIACHS, CBOM BO3PAKECHUS;

NPEICTaBIATh PE3yNbTaThl PEIICHHs 3aJaud, SKCIEPUMEHTa, HCCIEI0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opMaT BBICTYIUICHHA C Y4€TOM 3a1ad MPE3CHTAllMd |
0COOCHHOCTEH ayUTOPHH.

PeryasiTuBHBIEe yHHBepcaIbHble yueOHbIE AeiicTBUSA

Camoopranusauus:

COCTABIJIATH IUIAH, aJTOPUTM pEIIeHUs 3a/la4d, BBIOMPATh CIIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBAThH
BapHUaHTHI pelIeHUH ¢ y4éTOM HOBOW MH(pOpMALIUU.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTELIEKT:

BJIaJIETh HABBIKAMU TTO3HABATEIHHON pe(IIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICIUTENIBHBIX IIPOLIECCOB, HX PpE3yJbTaToOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS TIPOLIECCca U pe3ysibTaTa PelIeHNs MaTeMaTH4eCKO 3a1auu;

NpPEIBUIETh TPYTHOCTH, KOTOPBHIE MOTYT BO3HHKHYTH NPH PEHICHUM 3a/1a4d, BHOCHTH
KOPPEKTHBBI B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalIEHHBIX OIINOOK,
BBISIBJIIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa MLEIM M YCIOBHUSM, OOBICHATH HPUUYUHBI
JOCTIDKEHUSI WM HEAOCTIDKEHHS Pe3yJIbTaTOB NEATEILHOCTH, HAXOAWUTh OMIMOKY, IaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eSITeJIbHOCTh:

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHUYaJbHON pabOThl MpHU
pemieHHMH y4eOHBIX 3a/a4, NPUHUMATh I[€JIb COBMECTHOM JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpenensTh BUABI padoT, JTOrOBapHBAThCS, OOCYKIATh
npolecc 1 pe3yabTaT padoThl, 0000IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B I'PYNMNOBBIX (opMax paboThl (0OCYykaAeHHS, OOMEH MHEHUN, «MO3TOBBIC
IITYpPMBI» M HHBIC), BBIIOJHATH CBOIO 4YacTh PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JIPYTUMHU 4JIEHAMH KOMAaHJbI, OIICHWBATh KAadyeCTBO CBOETO BKJIaJa B OOIIUI MPOIYKT IO
KPUTEPHSIM, CPOPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOACHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI



K xonmy oOyuenuss B 10 kiacce oOydaromuics MOJYYUT CIEAYIOIIHE TMPEIMETHBIE
pe3yiabTaThl 1O OTIACJIBHBIM TeMaM paboueil mporpaMMsl ydeOHOro Kypca «Anredpa u Hauana
MaTEMaTHYECKOTO aHAJIN3a»:

Yuciia v BbIYMCITICHUSA:

CBOOOJHO ONEPUPOBATh MOHATUSAMU: PALlMOHAIILHOE YHCII0, OECKOHEUHAs! epUOINYECKas
poOb, MPOLEHTHI, UPPALMOHAIBHOE YHCIO, MHOYKECTBA PALMOHAIBHBIX U JACHCTBUTEIbHBIX
qucesl, MOAYJb IEHCTBUTEIBHOIO YHCIA;

PUMEHATH IpOOH M MPOLEHTHI AJIs PEIIeHUs IPUKIAIHBIX 33/1a4 U3 PAa3IMYHBIX OTpaciiel
3HAHWU U pearbHOU KU3HU;

NPUMEHATh NPUOIMKEHHBIE BBIUUCICHUS, MpaBWa OKPYIJICHHS, NMPUKHIKY U OLEHKY
pe3yJibTaTa BbIUYUCIICHU;

CBOOOZHO ONEpUPOBATHh IOHATUEM: CTENEHb C ILEJIBIM II0KA3aTeJIeM, HCII0JIb30BATh
HOIXOAAUTYI0 (OpPMY 3alHMCH JCHCTBUTEIBHBIX YHCEN JJS PEIICHHs] MPAKTUYECKHX 3a1ad U
MIPEJICTaBICHUS] JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTENEHH;

CBOOOJHO ONEPUPOBATH IIOHATUEM: CTENEHD C PAllMOHAIBHBIM IIOKAa3aTeNEM;

CBOOOJIHO ONEpPHPOBATh MOHATUAMM: JIorapu(M 4HciIa, AECATUYHBIE U HATypaJbHbIC
JorapuMsl;

CBOOOJIHO ONEpPHPOBATh MOHATHUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIOBOTO
apryMeHra;

OIIEpUPOBATh NOHATHAMHU: APKCUHYC, ADKKOCHHYC M ApPKTaHI'€HC YMCIOBOI'O apryMEHTA.

YpaBHeHusi 1 HepaBeHCTBA:

CBOOOJTHO ~ ONEepUpOBaTh  HOHATHAMM:  TOXKIECTBO, ypaBHEHHME,  HEPaBEHCTBO,
pPaBHOCUJIbHBIE YPABHEHUS U YPaBHEHU-CIIEACTBYSI, PABHOCUIIbHBIE HEPABEHCTBA,

NPUMEHATh pPa3jIMYHble METOAbl PELICHUS PALUOHAIBHBIX U JIPOOHO-PALMOHAIBHBIX
YPaBHEHHUN, IPUMEHATh METOJ UHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CcBOOOJIHO ONEpUpPOBaTh MOHATHAMM: MHOTOYJIEH OT OJHOW NEPEeMEHHOW, MHOTOWIEH C
HEeNbIMA KO3 QHUIMEHTaMH, KOPHH MHOTOWICHA, NPUMEHATh JCJICHHEe MHOroWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u reopemy Buera nis pemenus 3anay;

CBOOOJTHO ~ONEpUPOBaTh MOHATUAMU: CUCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpuua,
ONpeACIUTENb MaTpullbl 2 X 2 W €ro IeOMETPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 Ui BBIYUCIEHUS €ro 3HAY€HUs, IPUMEHATh ONPEAEIUTENN A PEIICHUs
CUCTEMbl JIMHEWHBIX YpaBHEHUH, MOJEIMPOBATH peajbHbIE CUTyallUd C IMOMOIIbIO CHCTEMBbI
JUHEWHBIX YPABHCHMM, WCCIENOBaTh IIOCTPOEHHBIE MOJEIM C IIOMOIIBIO MAaTpULl U
OINpeAEINTENEH, UHTEPIIPETUPOBATD ITOJIYYEHHBIN pe3yNbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUM ¢ KOPHIMHU JUIsl peoOpa30BaHUsl BbIPaKEHUH;

BBIIIOJHATh NPEoOpa3oBaHMs YHMCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTEHEHU C
palOHaAIbHBIM I0KA3aTEIIEM;

UCIIONb30BaTh  CBOMCTBA  JIOrapuMoB Uil  MpeoOpa3oBaHUs  JIorapu(pMUUEcKHX
BBIPA)KCHUI;

CBOOOAHO  ONEpUPOBAaTh  MOHATUSAMM:  HMpPPALMOHAIbHbBIE,  IIOKa3aTelIbHbIE U
JOrapu(pMHUUECKUE YpaBHEHHUS, HAXOIUTh MX PELICHUS C MOMOIIbIO PAaBHOCUIIBHBIX MEPEXO0B
WJIM OCYLIECTBIISASI IPOBEPKY KOPHEN;

NPUMEHSTh  OCHOBHBIE  TpUTOHOMETpuYeckue (GopMyiasl s IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKCHUN;



CBOOOJTHO OIEPHUPOBATH TOHATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, IPUMEHSTH
HEo0XouMble (POPMYIIbI JUIsl PELLICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUIA;

MOJICJIUPOBATh PpEANbHbIE CUTyallMd Ha s3bIKe ajreOpbl, COCTaBIATH BBIPAXKEHUS,
yYpaBHEHMs, HEpaBEHCTBAa [0 YCIOBUIO 3a/auyM, MCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
UCTIOJIb30BaHUEM arnapaTa aiareophl.

DOyHKUUM U rpadpuku:

CBOOOJIHO OMEpPUPOBATh MOHATUAMHU: (YHKIMSA, CHOCOOBI 3a1aHus (YHKLINH, B3aUMHO
oOpaTHble (QYHKIMM, KOMIO3MLMS (YHKUUN, rpapuK (QYHKIHUH, BBINIOJIHATH 3JEMEHTApHBIE
npeoOpa3oBanus rpadukoB GyHKINH;

CBOOOJIHO OMEpHpPOBAaTh IMOHATUSAMHU: OOJIACTH ONPEIENCHUs] M MHOYKECTBO 3HA4YEHUH
GbyHKUIMY, HYTU QYHKLIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: YETHBIE M HEUETHBIE (DYHKIUH, NEPUOTUIECKUE
(GYHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCHMyMbl W MHHUMYMBI (YHKIWH,
HanOoJIbIIIee ¥ HAUMEHbIIIee 3HaYCHNE (PYHKIINU Ha TIPOMEKYTKE;

CBOOOJIHO OMNEpPHUPOBATH MOHATHAMHU: CTENEHHass (YHKIHUS C HATypaJbHBIM U LEJIBIM
nokasartesieM, rpauK CTENeHHOW (YHKIMH C HATypaJbHBIM M IICIBIM TOKa3aTeieM, rpaduk
KOpHs N-0l CTeNneH! Kak (pyHKIUU 0OpaTHOH CTENEHN C HaTypallbHbIM IIOKA3aTENIEM;

ONEpUPOBATh IOHATHAMM: JIMHEWHas, KBaJpaTWdyHas W JApOOHO-IMHEHHAs (QYHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPa(PUKOB;

CBOOOJTHO OTEPHPOBATH MOHATHUAMH: ITOKa3aTelbHas W Jorapupmuueckas (yHKIHNH, HX
CBOMCTBA U rpadMKH, UCIIOIB30BATh UX I'paUKU JUIsl pELLICHHs YPaBHEHUIA;

CBOOOJIHO ONEpUPOBATh MOHATHSAMU: TPUTOHOMETPHUECKAs OKPYKHOCTb, OIpe/eleHue
TPUTOHOMETPUYECKUX (PYHKLUI YUCIOBOIO apIyMEHTa;

UCTIONIBb30BaTh Tpaduku (QYHKIHMHA JUIs UCCIENOBaHMUS TPOLIECCOB M 3aBUCHUMOCTEH INpHU
pelIeHnH 3a7ad U3 JPYruX Y4eOHBIX MPEIMETOB M pPEabHOW KHM3HH, BBIpAXATh (HOPMYITaMu
3aBUCUMOCTH MEX]ly BEJIMUMHAMU;

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: apupMeTHUYecKass U TreoMeTpuyecKas MpOrpeccus,
OecKOHEYHO yObIBaroIlasi reoMeTpruecKasi Iporpeccusi, TMHEHHbIH U SKCIIOHEHIIMAIBbHBIN POCT,
(bopMyIa CI0XXHBIX MPOLIEHTOB, UMETh MPEACTABICHNUE O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCHH ISl PELICHUS PeAIbHBIX 33124 MPUKIIAJHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBATH  MOHATHSAMM:  TOCJIEAOBATENBHOCTh,  CIOCOOBI  3a/JaHUS
MIOCJIEIOBATEIFHOCTEH, MOHOTOHHBIE M OTPAaHHMYCHHBIE TTOCIIEA0BATEILHOCTH, IIOHUMATh OCHOBBI
3apOXKIEHHMs] MaTEMAaTUYECKOT0 aHaIM3a KaK aHaln3a OECKOHEUHO MaJlbIX;

CBOOOJIHO OIEPHPOBATH MOHATUSMH: HEMpPEpbIBHBIE (DYHKIIMM, TOYKU pa3pbiBa rpaduka
(GyHKIIMH, aCUMIITOTHI rpapuka QyHKIUY;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: (DYHKIMS, HENpephIBHAs Ha OTpE3Ke, NMPUMEHSTH
CBOMCTBA HEMPEPBIBHBIX (DYHKLUH ISl peILIeHHs 3a/]1a4;

CBOOOJIHO ONEpUpPOBaTh MOHATUAMHU: TI€pBas H BTOpas NPOHM3BOJHBIE (YHKIIMH,
KacaTenbHast K rpaduky QpyHKIUH,

BBIUUCIISATh TIPOU3BOJHBIE CYMMBI, IPOU3BEICHHS, YaCTHOTO M KOMITO3UIMH JABYX
(GyHKLUNH, 3HaTh IPOU3BOJHBIE 2JIEMEHTAPHBIX (PYHKIUII;

UCIIO0JIb30BaTh T€OMETPUUYECKUN U (PU3HUECKUI CMBICI IPOU3BOAHOM I peLIeHHs 3a/1au.

MHo:xecTBa U JIOTHKA:

CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpallMi HaJl MHOXKECTBAMU;



HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH anmapar JUisl ONKUCAaHUS PEeaJbHBIX MPOLIECCOB
U SIBJICHUI, IPU PEILIeHUH 3a7a4 U3 APYTUX Y4eOHbIX PEIMETOB;

CBOOOJITHO ONEpUPOBATh MOHATHSIMU: OMpEIENCHHE, TeopeMa, YpaBHEHHE-CIEJCTBHE,
CBOWMCTBO MAaTEeMaTU4YECKOrO0 OOBEKTa, JOKa3aTelbCTBO, PABHOCWIBHBIE ypaBHEHHA U
HEPaBEHCTBA.

K konmy oOyuenus B 11 kjacce oOydaromuics TOJYYUT CISAYIOIIME TMPEIMETHBIC
pe3yJabTaThl 1O OTIACIBHBIM TeMaM paboueil mporpaMmMsl ydeOHOro Kypca «Anrebpa M Hauana
MaTEeMaTHYECKOI0 aHAJIU3a»:

Yucia 1 BHIYMCICHUSA:

CBOOOJHO OIEpUpPOBaTH TMOHATHUSAMHU: HATypaJbHOE U IIeJI0€ YHCIO0, MHOXKECTBa
HaTypaJIbHBIX M LENBIX YUCEN, UCIOIb30BaTh IPU3HAKU AenumocTty nenbix yucen, HO u HOK
HaTypaJIbHBIX YHMCEJ JJIs PEeLIeHUs 3a1a4, IPUMEHATh alroput™M EBkinna;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTAaTKa IO MOJYJIIO, 3alIMChIBaTh HATypaJIbHbIE YHCIIa
B Pa3IMYHBIX MO3UIIMOHHBIX CHCTEMAaX CUUCIICHHUS;

CBOOOJIHO ONEepUpOBaTh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMIUIEKCHBIX
YHCell, MPEICTABIATh KOMIICKCHBIE YHCIIa B anreOpanveckoil ¥ TPUrOHOMETPUIECKO (opme,
BBITNIOJHATH apu(METHUECKIE ONEpallii ¢ HUMH U U300pa)xkaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO ~ ONEpUpPOBaTh  MOHATUAMHU:  HMPpPALMOHANbHbIE,  IOKa3aTeNbHbIE U
JorapupMUUECKUEe HEPABEHCTBA, HAXOAUTh UX PEIICHHUS C TOMOIIBIO PABHOCHIBHBIX MIEPEXOI0B;

OCYIIECTBJISATH 0TOOP KOPHEH IpU PEIIEHUN TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJIHO OMNEpUPOBaTH MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHSTh
Heo0XouMbIe (HOPMYIIBI IJIs1 pEeLICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKIX HEPABEHCTB;

CBOOOJTHO OTEPUPOBAThH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTb YPaBHEHUH U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI I CUCTEMBI-CIICJICTBHSI, HAXOAUTh PEIICHUS CUCTEMbI U COBOKYITHOCTEN
palMoOHANbHBIX, HPPAIMOHANBHBIX, TOKA3aTeNbHBIX M JIOrapu(MUYECKUX YypaBHEHUH U
HEPABEHCTB;

pewmiath palMoHalbHbIE, HPPALMOHAJBHBIC, IOKa3aTelbHbIe, Jorapupmuyeckue u
TPUTOHOMETPUUYECKHE YPABHEHUS! U HEPABEHCTBA, COEp KaIlle MOYJIN U TapaMeTphl;

MPUMEHATH TpapuuecKre METObI 171l PEeIlIeHUs] YpaBHEHUIM U HEPABEHCTB, a TaKKe 3a7au
C IIapaMeTpaMu;

MOJICIUPOBATh pEANbHbIE CUTyalldd Ha S3bIKE anreOpbl, COCTABJIATH BBIPAKCHMS,
YpaBHEHHUS, HEPAaBEHCTBA U MX CHCTEMbI IO YCJIOBHUIO 3a/ayH, HCCIEN0BaTh IMOCTPOCHHbIE
MOJIEJIM C MCIIOJIb30BaHUEM arrmapaTa anreOpbl, MHTEPIPETUPOBATD MOJIYUYEHHBIH pe3ynbTarT.

DYyHKIUUHN U TPaPUKH:

CTPOUTH Ipa@UKU KOMMO3ULIUU (QYHKIUN C MMOMOIIBIO 3JIEMEHTAPHOI'O MCCIIEIOBAHUS U
CBOMCTB KOMITO3UIINH JABYX ()YHKIIHIA,

CTPOUTH TEOMETpHUecKHe oOpa3bl ypaBHEHUH U HEPAaBEHCTB Ha KOOPJAUHATHOMU
IUIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAPUKH TPUTOHOMETPHUECKUX () YHKIIHA;

NPUMEHSTH QYHKIMH 11 MOJICTTUPOBAHHS U CCIIEIOBAaHUS PEATbHBIX IPOIIECCOB.

Hauana maTeMaTH4eCcKoOro aHajmu3a:

UCIOJIb30BaTh NPOM3BOJIHYIO JUIsI HCCIeNOoBaHHSA (YHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOAWTh HauOOJbIIIee U HAaUMEHbIlIee 3HaYeHHs] PYHKIIMU HEMTPEPHIBHON HA OTPE3KE;



UCTIONIB30BaTh MPOU3BOIHYIO ISl HAXOXKIEHHs HAMIYUIIerO PEIIeHUs B MPUKIAIHBIX, B
TOM YHCIIE COLMAIBFHO-PKOHOMHYECKHX, 33Jadax, JJIS ONpENeICHHS CKOPOCTH M YCKOPEHHUS
npoiiecca, 3alaHHOro (GopMyIoi Uil rpadukom;

CBOOOJTHO ONEPUPOBATh MOHATUAMU: IEPBOOOPA3Has, ONPEACIEHHBIN HHTETPall, HAXOAUTh
NepBOOOpa3HbIE AIIEMEHTAPHBIX (YHKIHMHA M BBIYHUCIATH WHTErpan mo ¢opmyne Hprorona-
JleliOouuma;

HaXOJUTh IO IJIOCKUX (PUryp U 00BEMBI TEI C TOMOILIBIO HHTETpaa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJICIMPOBAaHMM Ha TPUMEpPE COCTABIICHUS
Qg epeHraIbHbIX YpaBHEHHUH;

penaTh NpUKIAIHbIE 3a/aud, B TOM YHCIIE COIHAIbHO-IKOHOMUYECKOTO U (hPU3NIECKOTro

XapakKTepa, CpeaACTBAMU MAaTEMATUYCCKOT'O aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmnuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Koutpoaburie  Mpaxruyeckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI

MHOXECTBO IEHCTBUTEIIBHBIX YHACEIL.

MHorounensl. PanimoHanpHble ypaBHEHHS U 24 1

HepaBeHCTBA. CHCTEMBI JIMHEHHBIX

ypaBHEHUH

Oyukiun u rpapuku. CreneHHas QyHKIHS C 12 1

LIEJIBIM T10Ka3aTelIeM

Apudmernueckuii KOpeHb N-0if CTETeHN. 15 1

WppannonanbHble ypaBHEHUS

[Toka3zarenbHas ¢pyHkuus. [loka3arenbHble 10 1

yYpaBHEHUs

Jlorapudgmuueckas QyHKIIUS. 18 1

Jlorapudmuueckre ypaBHEHUs

TpuroHomeTprudeckue BeIpaXXeHNs U 29 1

yYpaBHEHUs

[TocnenoBaTenbHOCTH U IPOTPECCUN 10

Henpepeieabie pynkuuu. [Iponssoanas 20

[ToBTOpenue, 06001IeHNE, CUCTEMATH3ALHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



11 KITACC

KoanvecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
n/n MPOrpaMMbl Bcero Kontpoarueie  Tpaxkruueckue oOpa3oBaTeJibHbIE
padoThbI padoThbI pecypesI

UccnenoBanue GyHKIHIA ¢ TOMOIIBIO 29 1

IPOM3BOTHOU

[lepBooOpa3Hast 1 UHTETPa 12 1

I'paduku TpuroHOMeTpHUUECKUX ()YHKITHHA. 14 1

TpuroHomeTpuveckne HepaBEHCTBA

WppanuonansHbie, MOKa3aTeIbHBIC U 24 1

JorapupMUIECcKie HEPaBEHCTBA

KommuiekcHble uncna 10

HatypanbHble u 1ienbie grcia 10

CucteMbl pallMOHATIBHBIX, UPPALIMOHATIBHBIX

MIOKA3aTeIbHBIX U JIOTapu(pMUUECKUX 12 1

ypaBHEHUH

3ana4yy ¢ napaMeTpamu 16 1

[ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS 16 )

3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0



IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kontpoasnbie IIpakTn4yeckue
n/n Bcero u3y4eHusi 00pa3oBaTeJIbHbIC
padoThI padoThbI
pecypchl
MHoxecTBO, onepaluu HajJ MHOKECTBAMU
1 ! P 1 02.09
1 UX CBOMCTBA
2 Juarpammsl Diinepa-Benna 1 04.09
[IpuMeHeHre TeopEeTUKO-MHOKECTBEHHOTO
3 1 04.09
arnmapara JJs pelieHus 3a1ad
Panronanbsubie yncna. OOBIKHOBEHHBIC U
4 JIECATUYHBIEC IPOOU, TIPOIICHTHI, 1 06.09
OECKOHEUHBIE TIEPUOTUUECKHE TPOOH
Panmonanpsueie yncna. OOBIKHOBEHHBIC U
5 JIeCATUYHBIE IPOOHU, TTPOIICHTHI, 1 09.09
OeCKOHEYHBIE TIepUOAMYECKUe Apodu
6 [Tpumenenue apobeii U MPOIEHTOB IS 1 11.09
pelIeHHs TPUKIAIHbIX 33124 '
7 [Ipumenenue nqpoOeit U MPOLIEHTOB TSt 1 11.09
pelIeHs TPUKIAIHbIX 3a7a4 '
8 JleiicTBuTeNbHBIC YKcia. PaimonanbHbIe U 1 13.09
UppalMOHATLHBIE YHCIIa '
ApudmeTnueckue onepauuu ¢
9 p! ¢ P 1 16.09
JIEUCTBUTEIIbHBIMU YUCIIAMU
Mopaynb 1eCTBUTENBHOTO YUCIIA U €T0
10 Y 1 18.09

CBOHCTBA



11

12

13

14

15

16

17
18

[TpubnmkE€HHBIE BHIYUCICHUS, TPaBUiIa
OKpYTJICHUS, IPUKUIKA U OLICHKA
pe3ynbTaTa BRIYUCICHUN

OCHOBHBIE METO/IbI PEILIEHHSI LIENbIX U
JpOOHO-pallMOHATBHBIX YPAaBHEHUH U
HEPaBEHCTB

OcCHOBHBIE METO/IbI PEILIEHUS LENIbIX U
JIpOOHO-pAallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OcCHOBHBIE METO/IbI PEILICHUS LENIBIX U
JIpOOHO-palMOHANIbHBIX YPaBHEHUHN U
HEPABCHCTB

MHOrouieHsl OT OJHOU NEPEMEHHOM.
Jlenenne MHOTouI€Ha HA MHOTOUJIEH C
octatkoM. Teopema besy

MHoOTOWICHBI ¢ TENBIMHA KO PHUITHEHTAMH.

Teopema Buera
Pemienue cuctem JIMHEHHBIX YpaBHEHU

Pemenne cuctem JIMHENHBIX ypaBHEHUI

18.09

20.09

23.09

25.09

25.09

27.09

30.09
02.10

19

Marpuiia cucTeMbl JTUHEUHBIX YPABHEHUH.
Onpenenuresib MaTPUIBI 2X2, €T
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYEHUS

02.10

20

21

Onpenenuresib MaTPUILBI 2X2, €ro
T€OMETPUUYECKUI CMBICIT U CBOICTBA;
BBIYHCJICHHUE €T0 3HAUYEHUS

[Ipumenenue onpenenuTes s PEIICHHS
CHUCTEMBI JINHEHHBIX YPaBHEHU

04.10

07.10



22

23

24

Pemenne nmpukinagHbIX 3aa4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHU

Pemenne nmpukiagHeIX 3a/1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHUI
Kontposnbhas pabora: "PanmronansHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX YpaBHEHUN"

09.10

09.10

11.10

25

@OyHK1MsA, cI0co0bI 3aJaHUS (QYHKIUH.
B3anmuo oOpartusie ¢pynkunu. Kommnosumms
byHKIUI

14.10

26

27

28

29

30

I'padux hysakmmm. DnemeHTapHbBIC
npeoOpa3oBaHus rpadukoB GyHKINI

O06nacTh onpeAesieHus] © MHOYKECTBO
3HaueHni pynkuu. Hynu Gyskmmm.
[TpoMexyTkH 3HaK MOCTOSTHCTBA

YérHble 1 HeUETHBIC (PYHKIINU.
[Tepuoanueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH ()yHKIIMU

MaxkcuMyMBbl 1 MUHUMYMBI ()YHKIIHH.
HawuOonpIiee 1 HauMeHblIee 3HAYCHNE
(GYHKIIMHM Ha IPOMEXKYTKE

Jluneiinas, kBaapaTuyHas U ApoOHO-
TUHeWHas QyHKIUN

16.10

16.10

18.10

21.10

23.10

31

32

DJeMeHTapHOe UcCieI0BaHue U
MOCTPOCHUE TPAPUKOB ITHX (PYHKLIUH
DJIeMEHTapHOE UCCIIeIOBAaHUE U
MOCTpOeHUE TpaduKOB ITUX QYHKIUN

23.10

25.10

33

Crenens ¢ OCJIBIM ITIOKA3aTCIICM. bunom

06.11



Hrrotona

CreneHb ¢ LIEJIBIM ITOKa3aTeleM. buaom

34 06.11
HeroTona
CrenenHast QyHKIUS C HATypATbHBIM U

35 LeJIbIM IOoKa3aTesneM. E€ cBoiicTBa 1 08.11
rpapux

36 Kontponbhas paborta: "Crenennas 111
¢yukius. E€ cBoiictBa u rpaduk” '

37 ApudmeTraeckuii KOpeHb HATYpPaTbHOU 13.11
CTEIEHHU U €ro CBOKCTBA

38 Apudmerndeckuii KOpeHb HATYPAIBHON T
CTEIEHHU U €ro CBOKCTBA

39 [TpeoOpa3oBaHrs YHCIOBBIX BBIPAKCHHUIA, 1511
COJIeprKalINX CTENIEHU U KOPHU

40 [IpeoOpa3oBaHus YHCIOBBIX BBIPAKECHHUIA, 1811
COZIepXKAIINX CTEIIEHU U KOPHU

41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKCHUH, 2011
CoJIepKalIiX CTENEHU U KOPHU
Hppaunonaneubie ypaBHeHNs. OCHOBHbBIE

42 METO/Ibl PCLUICHU UppalliOHATIbHBIX 20.11
ypaBHEHUH
Uppanuonaneubie ypaBHeHUsA. OCHOBHBIE

43 METO/bl PEIICHHS UPPALMOHATBHBIX 22.11
ypaBHEHUH
Wppaunonaneubeie ypaBHeHMs. OCHOBHbBIE

44 METO/IbI PEIICHHS UPPATMOHATBHBIX 25.11
YpaBHEHUH

45 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUN 27.11



UppaAlMOHATILHBIX YPaBHEHHM

PaBHOCHIIBHBIE IEPEXOBI B PEIEHUN

46 o 27.11
UppalMOHAIbHBIX YPaBHEHHUM
PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU

47 P P 29.11
MpPpalMOHAIbHBIX YPaBHEHUM
PaBHOCHIIBHBIE IEPEXObI B PEIICHUU

48 P P 02.12
UppaLMOHATIBHBIX YPAaBHEHUN
CaolicTBa U rpaguK KOpHsI N-Oi CTENEeHU

49 Kak (PYHKIIMM OOPaTHOM CTEICHHU C 04.12
HaTypaJbHbIM [10Ka3aTelIeM
CgoiicTBa u rpaduk KOpHS N-0if cTeNeHN

50 Kak (PyHKIIMH OOPaTHOM CTEIeHHU C 04.12
HaTypaJIbHbIM I1OKa3aTeleM
Konrponsnas pabdora: "CpoiicTBa u rpadux

o1 KOpH: N-0H crenenu. MppannoHanbHble 06.12
ypaBHeHus"
CreneHb ¢ palMOHAJIbHBIM [IOKa3aTeIeM U

52 g 09.12
e€ cBOliCcTBa
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM U

53 .. 11.12
e€ cBoiicTBa
CreneHsp ¢ palMOHAIBLHBIM [T0KA3aTEIEM U

54 o 11.12
e€ cBOlicTBa
[TokazarenbHast pyHKIMA, €€ CBOWCTBA U

55 13.12
rpapux

56 Hcnonb3oBanue rpaduka GyHKINUN AT 16.1
pEllIeHNs] YpaBHEHHI '
Hcnonb3oBanue rpaduka GyHKIUA I

57 pag by 18.12

peuIeHusl ypaBHEHU I



IloxazaTennHBIE YpaBHCHUA. OCHOBHEBIE

58 METOJIbl PELICHUS OKA3aTCIbHBIX 1 18.12
YpaBHEHUH
ITokazarenbHble ypaBHEeHUs. OCHOBHbBIE
59 METO/Ibl PEIIEHNUS TOKa3aTENIbHbIX 1 20.12
ypaBHEHUH
[TokazaTenbHbie ypaBHEeHUsI. OCHOBHBIE
60 METO/Ibl PEIICHHSI TOKa3aTeIbHBIX 1 23.12
ypaBHEHUH
KonTponbnas padota: "[lokazarenpHas
61 P P } 1 25.12
¢ynknus. [TokazarenbHbie ypaBHEHUS
62 Jlorapudm uncna. CBoicTBa Jorapudpma 1 25.12
63 Jlorapudm gucia. CBoiicTBa Jiorapugma 1 27.12
64 Jlorapugm umncna. CoiicTBa jJorapudpma 1 10.01
65 JlecaTHYHBIC U HATYpaAJIbHBIC JTOTAPUPMBI 1 13.01
66 JlecaTuuHble U HaTypaJbHbIE JOTapr(pMbI 1 15.01
IIpeoOpa3oBaHue BEIpaKEHUM, COMEPIKAIIAX
67 peodp P AepRat 1 15.01
JorapuQmbl
[IpeoOpa3oBaHue BEIPAXKEHHUH, COAEPIKALIIAX
68 peodP P AePRA 1 17.01
norapudmbl
[IpeoOpa3oBaHue BEIPAXKEHHM, COACPIKALIAX
69 peobp P ACPRa 1 20.01
JorapuQmbl
Jlorapudmmaeckas KIIMs, €€ CBOMCTBA U
70 pi Py 1 22,01
rpaduk
Jlorapudmmaeckas KIIMs, €€ CBOMCTBA U
71 P ym 1 22,01
rpadux
Hcnons3oBanue rpaduka QyHKIUU IS
72 pacuica YKL A 1 24.01

peluIeHus ypaBHEHU I



Hcnons3oBanue rpaduka QyHKIUN AJs

73 . 27.01
pelIeHusl ypaBHEHUI
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE

74 METO/Ibl PEIICHHS JIOTapUPMUIECKUX 29.01
YpaBHEHUH
Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

75 METO/Ibl pelIeHus JorapuPMUIECKUX 29.01
ypaBHEHUH
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE

76 METOBI pEIIeHUs ToTapu(PMUIECKUX 31.01
ypaBHEHUH

77 PaBHOCHWIIBHBIE NTEPEXOABI B PELLICHUU 03.02
JOrapupMHUUECKUX ypaBHEHUN '

78 PaBHOCHIIBHBIE TEPEXObI B PEIICHUH 05.02
JorapupMHUUECKUX ypaBHEHUN '

79 Konrponsnas pabora: "Jlorapudmuueckas 05.02
¢ysknus. Jlorapupmuueckue ypaBHeHUs" '

80 CuHycC, KOCHHYC, TAHI'€HC U KOTAHI€HC 07.02
YKCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTaHI€HC 10.02
YHCIOBOIO apryMeHTa

82 ApKcuHYC, apKKOCUHYC U apKTaHI'€HC 12.02
YHUCIJIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCUHYC U apKTaHI'€HC 13.02
YHUCIJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 olpeielIeHue TPUrOHOMETPUUYECKUX 14.02

(YHKLNI YUCIOBOTO apryMeHTa



TpuronomeTrpuyeckas OKpyXHOCTb,

85 oIpeAeIeHue TPUTOHOMETPUUCCKUX 1 17.02
(YHKLMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1 19.02

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 19.02

88 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1 21.02

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 24.02

90 Hpeo6pa3OjaaHHe TPUTOHOMETPUUYECKUX 1 26.02
BBIpAKEHU I

01 Hp606p3303321HI/Ie TPUTOHOMETPUUECKHUX 1 26.02
BBIpA)KEHUI

92 Hp606p3303321HI/Ie TPUTOHOMETPUUECKHUX 1 5802
BBIpAKEHU I

93 Hpeo6pa3OjaaHHe TPUTOHOMETPUUYECKUX 1 03.03
BBIpAKEHU I

94 Pemienne TpUroHOMETpUYECKUX YPaBHEHUI 1 05.03

95 Pemenne TpuroHOMeTpHUUECKUX ypaBHEHUI 1 05.03

96 Pemenue TpuroHoMeTprUYeCKUX yYpaBHEHUM 1 07.03

97 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1 10.03

98 Pemenne TpuroHOMETpHYECKUX YpaBHEHUM 1 12.03

99 Pemienue TpUroHOMETpHUYECKUX ypaBHEHUN 1 12.03

100 Pemenue TpuroHoMeTpHYECKUX YpaBHEHUM 1 14.03
Kontponbhas pabota:

101 "TpuroHomMeTprUIeCKUE BBIPAKCHUS U 1 17.03
TPUTOHOMETPHUUYECKUE ypaBHEHUS"

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS 1 19.03

nocienoBareiibHocTel. Meton




MaTeMaTH4eCKOM HHAYKIOUH

MOHOTOHHBIE B OI'paHUYCHHBIC

103 MocJieI0BaTeIbHOCTH. MicTopHs aHam3a 19.03
0ECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus 21.03

105 I'eomeTpuueckas nmporpeccus 24.03
BeckoneuHno yObIBaromast reoMeTpuIeCcKast

106 Y H p 26.03
IpOrpeccust
CyMMa OECKOHEYHO YOBIBAIOIIEH

107 Y HO Y B 26.03
TEOMETPHUECKON MPOTpeccuu
JIMHEeHHBII U DKCIOHECHIIMAIbHBIA POCT.

108 H P 28.03
Yucno e. Dopmyna CI0KHBIX TPOIEHTOB
JIMHENHBII 1 SKCIOHEHIIMATIbHBIN POCT

109 a P 07.04
Yucno e. DopMyna CI0KHBIX MPOLEHTOB
Hcronbs30BaHne IPOrpeccuu A PELICHUs

110 poTp AP 09.04
pealbHBIX 337a4 MPUKJIAIHOTO XapaKTepa
KoutponsHaag padora:

111 OHTP P . 09.04
[TocnenoBaTeaTbHOCTH U POTPECCUH

112 HenpepsiBHbIE ()YHKITUN U UX CBOWCTBA 11.04
Touxka pa3pbiBa. ACUMIITOTHI I'PA(PUKOB

113 pasp pag 14.04
byHKIUI
CaoiicTBa (hYHKIINI HEMPEPBIBHBIX HA

114 Pyrxn pep 16.04
OTpe3Ke
CaoiicTBa (hyHKIINI HENTPEPBIBHBIX HA

115 Pyrxn pep 16.04
OTpe3Ke
MeToa UHTEPBAIOB IS DELIEHUS

116 AL MHTEP P 18.04

HEPaBEHCTB



MeTOI[ HHTCPBAJIOB IS PCHICHUA

117 21.04
HEPABEHCTB
MeTo 1 HIHTEepPBAJIOB JUISI PEIICHUS

118 L HITEPRATIOn AT P 23.04
HEPaBEHCTB
[IprMeHeHre CBOMCTB HEMPEPBIBHBIX

119 PHMETE pep 23.04
(byHKUMHN 1715 pelieHus 3a1a4
[TpuMeHeHre CBOWCTB HEMTPEPBIBHBIX

120 PHMEL® Pep 25.04
GyHKIUH 1S peleHus 3a1a4

121 ITepBas u BTOpas mpou3BOAHBIC (DYHKITMH 28.04
Omnpenenenue, TeOMETPUIECKUN CMBICIT

122 PEACIEHIE P 30.04
MIPOU3BOTHON
Omnpenenenne, GU3MUECKUNA CMBICT

123 penenerie, ¢ 30.04
IPOM3BOTHOU
YpaBHEHHE KacaTeIbHOM K TpaukK

124 P paiicy 02.05
byHKIMHA
YpaBHeHHE KacaTeIbHOM K IpauK

125 P pacuky 05.05
byHKITUN

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (PYHKLIUH 07.05

127 [Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKIUH 07.05
[Tpou3BoiHAS CyMMBI, IPOU3BEICHUS,

128 POMSBOMMAA & POHSBEACH 12.05
YaCTHOTO M KOMITO3UIIUU (DYHKITUH
[Tpon3BoHAS CYMMBI, TPOU3BEICHNUS,

129 POHBEOAHAT €Y POHIBEACT 14.05
YaCTHOTO Y KOMITO3UIIMH ()yHKITHIA
[Tpon3BoHAS CYMMBI, IPOU3BEACHHUS,

130 POHBEOAHA €Y POHBEEACH 14.05
YaCTHOTO Y KOMITO3UIIMH ()yHKITHIA

131 Kontponbhas padora: "[IponsBognas" 16.05

132 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3AITUS 19.05



3HaHui: "YpaBHeHUs"

[ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3AIIHS

133 o . 1 21.05
3HaHui: "OyHKIUN
134 HToroBast KOHTpOJIbHAsA paboTa 21.05
135 Hrorosasi koHTpOIbHAs paboTa 23.05
136 HOBTOPCHI/IC, 0000111eHHEe, CHCTEMATH3AIINS 1 26.05
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



11 KITACC

KoaudecTBO 9acoB 3.]'IeKTp0HHI>Ie

HMara uudposbie
Nen/m Tema ypoxa Konrpoasnubsie IIpakTuyeckue
Bcero H3yYeHus: oOpa3oBaTe/IbHbIE

padoThl padoThbI pecypes:

[IpuMeHeHne Npou3BOJHOM K
MCCJIeIOBaHMIO (DYHKIIMM Ha 1 02.09
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne MPOU3BOJHOM K
UCCJICIOBAHHIO (PYHKITHH Ha 1 04.09
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IpumeHeHre Npou3BOIHOMN K
UCCJICIOBAaHMIO (PYHKIIMH Ha 1 04.09
MOHOTOHHOCTH M SKCTPEMYMBI

[IpuMeHeHne MpoOu3BOHOM K
HCCIIeI0BaHMIO ()YHKIIMHI Ha 1 06.09
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprmeHeHre Npou3BOIHOMN K

MCCIIeI0OBaHMIO (DYHKIIMI HA 1 09.09
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K

UCCIIeTIOBaHMIO (DYHKINI Ha 1 11.09
MOHOTOHHOCTb M 9KCTPEMYMBI

Haxoxnenue HanbombIIero u

HAaUMEHBIIIEr0 3HaYCHUS! HENIPEPBIBHON 1 11.09
(GyHKIIMHM Ha OTpe3Ke

Haxoxnenue HauOOIIBIIIETO U 1 13.09




10

11

HaWMEHBIIIETO 3HAYCHUS HEMPEPBIBHON
(GyHKIUHU Ha OTpE3Ke

Haxoxnenne HanOOIbIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKLUU Ha OTpe3Ke

HaxoxaeHnre HanOoIIbIIero u
HAaMMEHBIIIETO 3HAYCHUS HEMPEPHIBHOM
(GYHKIIMMA Ha OTPE3KE

HaxoxxaeHnre HanOoJIbIIero u
HAUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GyHKIIMHM Ha OTpe3Ke

16.09

18.09

18.09

12

13

14

15

16

Haxoxxnenue HanOoOIbIIETO U
HAaMMEHBILIETO 3HAYCHUSI HEMPEPHIBHOM
(GyHKIUHU Ha OTpE3Ke

IIprmeHneHre Npou3BOIHOMN HJIst
HaxO0JACHUS HAWIYUYIIEro PEIICHHs B
MPUKIIAIHBIX 3a/1a4ax

[IpumeneHnre npou3BOIHOMN AJIst
HaXO0XICHUA HaI/IJ'IquHGFO pGIHeHI/IH B
MPUKJIATHBIX 33a/1a4ax

[IpuMeHeHne npon3BOHOM s
OTpeJICTICHUSI CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHoro GopmMysIon niu
rpagukomM

[IpumeneHnne npou3BOIHON IS
OTpeJIeTICHUSI CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHoro GopMysIon Win
rpagukom

20.09

23.09

25.09

25.09

27.09



17 Kommozumus ¢yHKImii 30.09

18 Komnosunus GyHkimii 02.10

19 Komnoszunus GpyHkimii 02.10

20 FGOMETpHHCC§HCO6paSBIypaBHeHHﬁIH1 04.10
KOOPJAMHATHOM MJIIOCKOCTH

91 FeOMeTqueCEHe06paSL[ypaBHeHHﬁIﬂ1 07.10
KOOPAMHATHOM IJIOCKOCTU

99 Konrponbnas pabora: "VccnenoBanue 09.10
(GYyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBoobOpa3Hasi, OCHOBHOE CBOHCTBO 09.10
MepBOOOPa3HBIX

24 [IepBoOOpa3HbIe 3N1eMEHTAPHBIX (YHKIUI. 11.10
[IpaBuna HaXx0XIEHHS TEPBOOOPA3HBIX

o5 [TepBooOpasHble y1eMEHTApHBIX (QYHKIHH. 14.10
[IpaBuna HaXx0XJIEHHS TEPBOOOPA3HBIX

26 Huterpai. I'eoMeTpudecKnuii CMBICI 16.10
UHTEerpaia

97 Brruucnenue onpenenéHHoro HHTerpaa 16.10
no ¢popmyne Hetorona-Jleitbuuma

98 Brruncnenue onpenenéHHOro MHTErpana 18.10
o popmyne Herotona-JleiiOuua

29 [IpumeHeHre uHTerpasia A HaX0XK/IeHUs 2110
IUIOIAAeH TIOCKUX QUryp

30 [IpumeHeHne nHTerpana Juist HaXOXKACHUS 2310
00BEMOB reOMETPUYECKHX TET

31 [Tpumeps! pemennii auddepeHnnanbHbIX 2310

YpaBHEHUUI



[Tpumeps! pemienuit AuddepeHnnanbHbIX

32 . 25.10
ypaBHEHUI
MaremaTtnuueckoe MOJAETUPOBAHNE

33 pPEaNTbHBIX TTPOIIECCOB C TOMOIIBIO 06.11
nuddepeHInanbHbIX ypaBHEHUH
Kontponsnas pabora: "[leppooOpasznas u

34 TPOTBHATD PEOODP 06.11
UHTETpal
Tpuronometpudeckue QyHKIIH, UX

35 - P Py 08.11
cBOIicTBa U rpaduKu
Tpuronometpuyeckue GyHKIUH, UX

36 - P Py 11.11
CBOIicTBa U TpaduKu
Tpuronometpuyeckue GyHKIUH, UX

37 P o P ymKi 13.11
CBOIcTBa U rpaduKu
Tpuronometpudeckue QyHKIIH, UX

38 - P Py 13.11
cBOIicTBa U rpaduKu
Tpuronometpuyeckue GyHKIUH, UX

39 - P Py 15.11
CBOIicTBa U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TIOMOIIBIO 18.11
TPUTOHOMETPUUYECKOI OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C TIOMOLIBIO 20.11
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKIX

42 YPaBHEHUH C OMOILBIO 20.11
TPUTOHOMETPHUYECKOHN OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPUIECKHIX

43 p KOp p p 22.11

YPaBHEHUH C TIOMOIIBIO



TPUTOHOMETPUUYECKOI OKPY>KHOCTH

Pemenne TpuroHoMeTprU4ECKUX

44 25.11
HEPABECHCTB
Pemienne TpUroHOMETPUYECKUX

45 P P 27.11
HEPABCHCTB
Penrenne TpUroHOMETPHYECKIX

46 P P 27.11
HEPaBEHCTB
PerieHre TpUrOHOMETPUUECKIX

a7 P P 29.11
HEPABCHCTB
Konrtponsnas padora: "I'papuku

48 TPUTOHOMETPUYECKHUX (PYHKIINH. 02.12
Tpuronomerpuieckre HepaBeHCTBA"
OCHOBHBIC METO/IbI PEILICHHSI

49 p 04.12
IIOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIEC METO/IbI PEIICHHSI

50 P 04.12
MIOKa3aTeIbHBIX HEPABECHCTB
OCHOBHBIC METO/IbI PEIICHHS

51 P 06.12
NIOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIEC METO/IbI PEIICHHUSI

52 P 09.12
TIOKa3aTeJIbHBIX HEPAaBEHCTB

53 OCHOBHBIEC METO/IbI PEIICHHSI 1112
JOTapuU(PMHUECKUX HEPABEHCTB '

54 OCHOBHBIC METO/IbI PEIICHHS 1110
norapu(pMHIECKUX HEPABEHCTB '

55 OCHOBHBIE METO/IbI PEIICHHS 13.12
norapu(pMHUYECKHX HEPABEHCTB '
OCHOBHBIC METO/IbI PEIICHHSI

56 P 16.12

J'IOl"apI/I(bMI/I‘leCKI/IX HCPAaBCHCTB



OCHOBHBIE MCTO/JIbI pCIICHUA

57 18.12
UppaIMOHATIHLHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHHSI

58 P 18.12
UppaIMOHATIHHBIX HEPABEHCTB
OCHOBHBIEC METO/IbI PCIICHHSI

59 P 20.12
UppaIMOHATILHBIX HEPABEHCTB
OCHOBHBIEC METO/IbI PEILICHHSI

60 P 23.12
UppaIMOHATILHBIX HEPABEHCTB
['paduueckue METOIBI PEeLICHNUS

61 pacp PeE 25.12
UpPPAIMOHATBHBIX YPaBHECHUI
I'paduueckue MeTOIBI pelIEHUS

62 pag petten 25.12
UpPPAIMOHATBHBIX YPAaBHEHHI
I'paduueckue MeToIbI peHICHHUS

63 pay pe 27.12
M0Ka3aTeJIbHBIX YPaBHCHUI
['paduueckue METOIBI PEeLICHNUS

64 pacp P 10.01
MIOKa3aTeIbHBIX HEPABECHCTB

65 I'padmyeckue MeToaBI pemieHUS 13.01
jorapu()MHUUYECKUX YpaBHEHUIT '

66 ['paduueckue METOIBI PEeLICHUS 15.01
JOrapu(PMHUUECKUX HEPABEHCTB '

67 ['paduueckue METOIBI pEeIICHNUS 15.01
JOTapuU(PMHUECKUX HEPABEHCTB '
I'padmyeckue MeToaBI pemieHUS

68 MOKA3aTEJIBHBIX U JIOTapU(YMUICCKUX 17.01
ypaBHEHUH
I'paduueckue MEeTOIbI peLICHUS

69 MIOKa3aTeNbHBIX U JIOTapu(PMUIECKUX 20.01

ypaBHEHUH



70

71

72

73

74

75

76

77

78

['padmyeckue MeTOABI pelICHUS
MIOKa3aTeIbHBIX U JIOTapu(pMUIECKUX
HEPABEHCTB

['padmyeckue MeTOABI peLICHUS
MOKA3aTENbHBIX U JTOTapu(MUIECKUX
HEPABEHCTB

KonTponbnas padora: "UppanroHnanbHele,
HOKa3aTeJIbHbIEC U JIoTapru(MuiecKue
HepaBeHcTBA"

KowmrnekcHbie uricna. Anrebpandeckas u
TpUTOHOMETpHUUYECKasi (HOPMBI 3aITUCH
KOMIUIEKCHOTO YHClia

KowmmnekcHsie uncna. Anrebpanueckas u
TPUTOHOMETpHUYECKast (DOPMBI 3aITUCH
KOMIUIEKCHOT'O YKclia

ApudmeTnueckre oneparuu ¢
KOMILJIEKCHBIMU YUCJIaMHU
ApudmeTrueckue oneparuu ¢
KOMILJIEKCHBIMU YUCIIaMHU

N300pakeHne KOMIIEKCHBIX YHCET Ha
KOOPAWHATHOW INIOCKOCTH

N300paxeHre KOMIJIEKCHBIX YHCeN Ha
KOOPJIMHATHOM MJIOCKOCTH

22.01

22.01

24.01

27.01

29.01

29.01

31.01

03.02

05.02

79

80

®opmyia Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOI'O YHCiIa
®opmyna Myaspa. KopHu N-0#1 cTeneHu u3
KOMIUIEKCHOI'O YKclia

05.02

07.02

81

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YU CCII T4

10.02



penieHus: GU3MYECKUX U TeOMETPHUUECKHUX

3aga4d

Kontponbnas padota: "KomruiekcHsie

82 . 12.02
qHca

83 HarypanbHble U 1ebie 9rcia 12.02

84 HatypanbHble 1 11ebie yrciia 14.02
[TpuMeHeHne IPU3HAKOB JEJTUMOCTH

85 P p 17.02
LENBIX YHUCET
IIpuMmeHeHnEe IPU3HAKOB JEJITUMOCTH

86 P P 19.02
LENBIX YUCET
[IpuMeHeHre IPU3HAKOB AETUMOCTH

87 P P e 19.02
nenbix yncen: HOJ[ u HOK
[TpuMeHeHne IPU3HAKOB JEJITUMOCTH

88 P P 21.02
nensix yrcen: HOJl u HOK
IIpuMeHeHnEe IPU3HAKOB JEJITUMOCTH

89 P P A 24.02
HEJBIX YUCeI: OCTATKH MO0 MOIYJTIO
[IpuMeHeHre IPU3HAKOB AETUMOCTH

90 p p X 26.02
HEJBIX YUCeI: OCTATKH MO0 MOIYJIIO
[IpumeHeHne MPU3HAKOB AETUMOCTH

91 LEJbIX YHCeII: aropuT™ EBKInaa st 26.02
pEIIeHHS 3a71a4 B IEJIBIX YUCIIaX
KonTtponsHasg pabora: "Teopus neiabix

92 P P P 28.02
qHCcel
Cucrema 1 COBOKYIMHOCTh ypaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI- 03.03
CJIEICTBUS
CucreMa ¥ COBOKYITHOCTh YPaBHEHUM.

94 4 P 05.03

PaBHOCHUJIBHBIE CHCTEMBI U CUCTEMBI-



95

CJIICACTBHA

OcHOBHBIC METOABI pCIICHUSA CUCTEM U

COBOKYITHOCTEW pallMOHAIbHBIX YPaBHEHUIN

05.03

96

OCHOBHBIE MCTOABI pCIICHUSA CUCTCM U
COBOKYITHOCTEN UPPALIMOHATBHBIX
ypaBHEHUH

07.03

97

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEMN NOKA3aTEIbHbBIX
ypaBHEHUH

10.03

98

99

100

101

102

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHUH

OcCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
COBOKYITHOCTEH JIorapu()MU4IeCcKUxX
ypaBHEHUN

OCHOBHBIE MCTOABI pCIICHUSA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUecKux
ypaBHEHUH

IIpuMeHeHne CUCTEM K PELIEHHUIO
MaTeMaTUYECKHX 3a/1a4 U 3a]a4 U3
pa3IMyYHbIX 00JacTel HAyKU U pealbHOMN
JKU3HU, HHTEpIIpETalys MOJIY4EeHHBIX
pe3yJIbTaToB

[IpuMeHeHne cuCTEM K PELICHUIO
MaTeMaTUYECKHX 3a/1a4 U 3a/1a4 U3
pa3IuyYHbIX 00JacTel HAyKU U pealbHOMN
JKU3HU, MHTEPIPETALUs TIOTy4YEHHBIX
pE3yJIbTaTOB

12.03

12.03

14.03

17.03

19.03



HpI/IMeHeHI/Ie HCPABCHCTB K PCHICHHIO
MATEMAaTHYCCKUX 3a1a4 U 3a1a4 U3

103 pa3IMYHBIX 00JIaCTe HAyKH U peabHOM 19.03
YKU3HU, HHTEPIPETAIUS TIOTyUYECHHBIX
pe3yabTaToB
KoHnTtponbHas padora: "Cuctemsr

AIMOHAJILHBIX, UPPALIMOHAIBHBIX

104 patt Ppatt 21.03
MOKA3aTENIBHBIX U JIOTApU(PMUICCKUX
ypaBHeHHUI"

105 PanmonansHbIC ypaBHEHHS C TapaMeTpaMu 24.03
PanmonansHble HEpaBeHCTBA C

106 a P 26.03
napaMmeTpamu

107 PannonanbeHble cucTeMsl ¢ napaMeTpamu 26.03
HppanmoHanbHbIC YPaBHEHHS,

108 bpart P 28.03
HEPaBEHCTBA C TapaMeTpaMHu
HppauroHaibHbIE CUCTEMBI C

109 bpat 07.04
napaMeTpamMmu
[TokasarenpHbIC ypaBHEHUS, HEPABEHCTBA C

110 P P 09.04
napaMeTpamu

111 [TokazaTenpbHBIC CHCTEMBI C TTapaMETPaAMHU 09.04
Jlorapudmudeckre ypaBHEHHUS,

112 P P 11.04
HEPABEHCTBA C TapaMeTPaMHu
Jlorapudmuueckue CUCTEMBI C

113 pi 14.04
napaMeTrpamu
TpuronomeTpruyeckue ypaBHEHHUS C

114 P P P 16.04
napaMeTrpamu
TpuroHoMeTpru4eCKre HEPABEHCTBA C

115 P P P 16.04

napaMmeTrpamu



116

117

118

119

120

121

122

123

124

125

126

TpUroHoMeTpUYeCKNEe CUCTEMBI C
napameTpamu

IToctpoenue u uccnegoBaHue
MaTE€MaTHYECKUX MOJENEH peaabHbIX
CUTYaLUH C IOMOILBIO YPAaBHEHUH C
napameTpamu

IToctpoenue u ucciegoBaHue
MaTE€MaTHYECKUX MOJENEH peaabHbIX
CUTyAalMi C IOMOUIbIO CUCTEM YPABHEHUN
C mapameTpaMu

[Toctpoenue u uccnegoBaHue
MaTeMaTHYECKUX MOJENEN peambHbIX
CUTYallUi C MOMOIIBIO CUCTEM YPABHEHHI
C mapamMeTpaMu

KonTponbhas pabota: "3anauu ¢
napamerpamu”

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus"

[ToBTOpEeHME, 0600IIEHUE, CHCTEMATH3AIIHS
3HaHui: "YpaBHeHUd"

[ToBTOpeHue, 06001IEHNE, CUCTEMATH3ALIHS
3HaHui: "YpaBHeHus. Cuctemsl
ypaBHEHUI"

[ToBTOpenue, 06001IEeHNE, CHCTEMATH3AIUS
3HaHuii: "HepaBencrtna"

[ToBTOpenue, 06001IeHNE, CUCTEMATH3ALHS
3HaHui: "HepaBencrtsa"

[ToBTOpEHME, 0000IIEHUE, CHCTEMATH3AIIHS

18.04

21.04

23.04

23.04

25.04

28.04

30.04

30.04

02.05

05.05

07.05



3HaHuii: "HepaBencrna"

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS

127 . " R | 1 07.05
3HAHUU: HpOI/I?;BOI[Haﬂ u ce HpI/IMCHeHI/IC
IToBTOpenue, 0000IICHNE, CHCTEMATH3ALIHS

128 pet HHCHHE, © o 1 12.05
3HAHUUA: HpOI/I?;BOZ[HaH u ce HpI/IMeHCHI/Ie
IToBTOpEHMe, 00001IEHNE, CUCTEMAaTH3ALUS

129 pet HHCHHC, © o 1 14.05
sHanui: "[Ipon3BoaHas u e€ npuMeHeHUE
IToBTOpeHue, 0000IEHNE, CUCTEMATHU3ALUS

130 pet B - 1 14.05
3HaHui: "VIHTerpai: u ero mpuMeHEHHE
IToBTOpenue, 0000IICHNE, CHCTEMATH3AIIHS

131 pet " t 1 16.05
3HaHuil: "OyHKIHU
IToBTOpenue, 0000IICHNE, CHCTEMATH3AIIHS

132 pet n B 1 19.05
3HaHui: "OyHKIUU
IToBTOpeHue, 0000LIEHNE, CUCTEMATHU3ALIUS

133 pet » B 1 21.05
3HaHui: "OyHKINN

134 Wrorosas koHTpoNbHas paboTa 1 21.05

135 HroroBasi kKoHTpoIbHAs paboTa 23.05
IToBTOpEeHne, 0000IIEHNE, CHCTEMATH3AINS

136 P B B 1 26.05
3HAHUU

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

Anrebpa u Hauana ananu3a: 10-11 knace : yueonuk / A. I'. Mep3mik, J{.A.

Homwuposckuid, B. b. [Tononckuit, M. C. Skup ; noa. pea. B. E. Ilogonbckoro.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

[Toypounsie pa3padorku. 10-11 kmacc :

MeToandeckoe. mocooue Anredpa : 10-11 knacc : yuebnuk / A. I'. Mep3msk,
JI.A. Homuposckuii, B. b. Ilomonckuit, M. C. fxup ; nox. pex. B. E.
ITomonsckoro.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

http://school-collection.edu.ru



