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MNOACHUTEJIBHASA 3AIIMCKA

VYyebHslli Kypc «Anredpa W Hayajga MaTEMaTHYECKOTO aHau3a» SBIISETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B MpPOrpaMMe cpefaHero oOuiero oOpazoBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIeYnBaET MHCTPYMEHTAIbHYIO 0a3zy Iuis
M3YYCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrol CTOPOHBI, (hopMuUpyeT
JIOTUYECKOE U a0CTPaKTHOE MBIIUICHHE O0Y4YaloIUXCs Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUSI MH(MOPMATUKHU, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTU U JIPYTUX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydaroniuecsi OBJIAJIEBAIOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHOW HayKd, KoTopas (OpMYIUpYyeT CBOU
TOCTIDKCHUS B MATeMaTHIeCKoi popme.

VYuebHblli Kypc anreOpbl U Hauajl MaTEMaTUYECKOro aHaliu3a 3aKJIaJbIBacT
OCHOBY [JiIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3MKH, XUMHUHU, OWOJIOTHH,
MTOHUMAaHUSI OCHOBHBIX TCHIICHIIUNA Pa3BUTHSI SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHPOBATHCSA B COBPEMEHHBIX ITM(MPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIONB30BaTh WX IS JAJbHEHUIEro oOpa3oBaHUS U B
MOBCEHEBHOM >XU3HU. B TO ke Bpemsi OBJiaJiecHHe aOCTPAKTHBIMH M JIOTHYECKH
CTPOTUMH KOHCTPYKLIMSIMU aiureOpbl MU MaTeMaTHUYEeCKOTO aHaliu3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JTOKa3bIBATh
YTBEP)KIICHUS C TIOMOIILI0O WHIAYKIIMA M PACCyXXIaTh JCTYKTUBHO, MUCIOJIb30BATh
00001IeHHe W KOHKPETH3allMi0, a0CTparupoBaHHE W aHAJIOTHIO, (OpMHUPYET
KpEaTUBHOE U KPUTHYECKOE MBIIIICHHE.

B xoxe usydyenusi yueObHOro Kypca «Ainrebpa M Havajla MaTeMaTHUYE€CKOTrO
aHanu3a» OOyYaroIIUecs IMOTY4YalOT HOBBIA OMBIT PEIICHUS MPHUKIAIHBIX 33jad,
CaMOCTOSATEILHOTO TIOCTPOCHHUS MAaTEMaTHYECKUX MOJIEICH peaabHBIX CHUTYAIlHi,
WHTEPHpPETAllUd  TIOJYYCHHBIX  PEIICHWM, 3HAKOMSTCS €  MpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TPHUPOJE, HAYKe © HUCKYCCTBE, C
BBIJAIONTUMUCS MaTEMaTHIECCKUMH OTKPBITHSMHU U UX aBTOpPaMH.

VYueOHbI Kypc 00JlagacT 3HAYUTEIBHBIM BOCIHUTATEILHBIM TOTCHIIHAJIOM,
KOTOPBI peamu3yeTcs KakK uepe3 ydeOHBI MaTepuaj, CIIOCOOCTBYOIIHMA
(GbOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M 4epe3 crenuduxky ydeOHOM
NEeATEeTLHOCTH, TpEOyIoMelH MPOAOIKUTEIBHON  KOHIEHTPAIlM  BHUMAaHUS,
CaMOCTOSTCIILHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  ITOJTYYCHHBIH
pe3ynbTar.

B ocHoBe MeTtomuku oOydeHuss anreOpe M HadajaM MaTeMaTHYeCKOTO
aHaJIH3a JISKUT JeATEIHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yueOHOTO Kypca «AnreOpa W Hadaga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJEHBI CIENYIOUIUE COACpKATEIbHO-METOuYeCKue TuHuu: «Yucna
U BbIUKCIEHUsD», «DYHKIMU U rpadukny, «YpaBHEHUsS U HepaBeHCTBa», «Hauaina
MaTeMaTU4YeCKOro aHamu3a», «MHOoXecTBa W Jorhka». Bce OoCHOBHBIC



COJIEPKATEIbHO-METOANYECKUE JIMHUM M3Yy4YaloTCid Ha MPOTSDKEHUU JBYX JIeT
oOydeHusi Ha ypOBHE CpeIHEro oomero oopa3oBaHUs, €CTECTBEHHO IOTOJIHSS
JpyT Opyra U MOCTENEHHO HACHINAACh HOBBIMU T€MaMHU M paszaenamu. JlaHHBIHA
y4eOHBbI KypcC SBISIETCS MHTETPATHUBHBIM, TOCKOJBKY 0O0benuHseT B cebe
coJlep)KaHNEe HECKOJIbKUX MaTeMaTUYeCKUX ITUCHUIUIMH, TakuxX Kak anreopa,
TPUTOHOMETpPHUS, MAaTeMaTHUECKUN aHAIW3, TEOPUS MHOXKECTB, MaTeMaTHdecKas
jgoruka u apyrue. [lo mepe Toro kak oOyuaromuecs OBIaAeBarOT Bc€ Oosee
HIMPOKUM MAaTEMAaTHUYECKHUM aliapaToM, Y HUX MOCIEI0BaTENbHO (GOPMUPYETCS U
COBEPILEHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJIe]b peajJbHOU
CUTyalluH, IPUMEHATh 3HAHUS, MMOJTYUYEHHbIE MPU U3YUYEHUU y4eOHOro Kypca, AJis
peIIeHusl CaMOCTOSITETFHO CHOPMYITHPOBAHHONW MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «YKcia U BBIYMCICHUS) 3aBEpIIACT
(opMHUpOBaHNE HABBIKOB MCIOJIb30BaHUS JIEUCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HayaToO Ha YpOBHE OCHOBHOTO 0011ero oopasoanusi. Ha ypoBHe cpennero oo1iero
oOpa3zoBaHusg 0co00e BHUMaHuEe yzeinsercss  (OPMUPOBAHHUIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHUN, BKIIOYAIOMIMX B CceOs HMCIOJIB30BAHUE PANTUYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeJaThb NPUKUIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpAXKEHHs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYarOIMIMMCS MHOXKECTBA HATypalbHBIX, IIEIBIX,
palMoOHANBHBIX M JACHCTBUTENBHBIX  YHCEN  JIOTIOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4Hcel. B KaXIoM W3 3TUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My clenu(pUYecKue 3aJaud M OIepaluu: JIeJIeHHE Haledo,
ONEPUPOBAHUE OCTATKAMM HA MHOXECTBE LENbIX YMCEJ, OCOOble CBOWMCTBA
palMoOHANTBHBIX W HUPPAIMOHANBHBIX YUCEIN, apu(PMETHUECKUE OTEpalliy, a TaKKe
W3BJICUCHUE KOPHS HATYypaJbHOW CTETEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCHOJb3YEMbIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSIMU MX NPUMEHEHMsSI JJI PEUIeHMs PA3IUYHBIX 3a]a4
dbopMupyeTcsi TpeACTaBIeHNe O €IUHCTBE MATEMaTUKU KaK HAyKd U €€ poJd B
MIOCTPOCHUU MOJIENICH PEaTbHOTO MHpa, IIMPOKO HCIOJB3YIOTCA 0000IIeHue u
KOHKPETH3AIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBAa» pEAIM3yeTCs Ha MPOTSLKEHUU BCETrO
oOyueHusi Ha YpOBHE CpeIHEero oOIiero oOpa3oBaHUs, MOCKOJIbKY B KaKIOM
pasnene I[IporpaMMbl MpPEemyCMOTPEHO peUICHHE COOTBETCTBYIOIIMX 3adad. B
pesynbraTte OoOydaroluecss OBJAJCBAIOT PA3IMYHBIMA METOJAMU  PEIICHHS
palMoHANbHBIX, HPPAIMOHANBHBIX, IOKa3aTEeNbHBIX, JOrapuGMHUUECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPAaBEHCTB M CHCTEM, a Takke 3ajad,
coJepKalmx mnapaMmeTpsl. [lodmydeHHbIE yMEHHSI IIMPOKO HCIONb3YIOTCS MpU
UCCJEeIOBAHUM (DYHKIMIA C TOMOUIBI0 MPOU3BOJAHOM, MPU PEIICHUH MPHUKIIATHBIX



3a]a4 W 3aJ]a4 Ha HaXOKJCHHE HaWOOJBIIMX M HaMMEHBIINX 3HAYeHUNH (QYyHKIUU.
Jannasi comeprkatenbHasi TUHUS BKIIOYAeT B ceOs Takke (GOPMUPOBAHUE YMEHUI
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHusi  PaLUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TaKXKE BBIPAXKCHUH,
COJEpKaIlMX CTENEHU U Jorapudmsel. biaromaps m3ydeHuo ajredpandeckoro
MaTepuasa OPOUCXOIUT  JAJbHEWIIEe  pa3BUTHE  ANTOPUTMUYECKOTO H
abCTPaKTHOTO MBILIUICHUSI O0yYarommxcs, GOpPMHUPYIOTCSI HABBIKM JEAYKTHBHBIX
paccyxaeHuid, paboOTl €  CHMBOJBHBIMU  (QopmMamu,  IpenCTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHUJE PABEHCTB M HEpaBeHCTB. AureOpa
npegiaraeT d()QPEKTUBHbIE HHCTPYMEHTHl JJIsl PEUICHHUs] MPaKTUYECKUX |
€CTECTBEHHO-HAYYHBIX 337a4, HArJsJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

ConepxxarenpHo-MeTOAMYeCcKass JHHUA «QDYHKIMM M Tpa@UKU» TECHO
nepernjeTaeTcs ¢ APYyTMMU JIMHUSIMU Y4YeOHOTrO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTD U3YUEHU MaTepuana. M3ydeHnue creneHHon,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUIECKUX (PYHKIUH, UX CBOWCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIMU ISl pElIeHUs 3aJad U3 JIPYyrux y4eOHbIX
IIPEAMETOB U PEAIBHON U3HU TECHO CBS3aHO KAK C MATEMaTUYECKUM aHAIU30M,
TaKk W C pelIeHHeM ypaBHEHUN M HepaBeHCTB. [Ipu 3ToMm Oosblioe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyIamMu 3aBUCUMOCTH MEXAY
pa3IUYHBIMU BEJIMYMHAMU, HCCIEAOBATh IOJYyYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cofepKaTeaTbHON JTUHUN HAIlEJIeH Ha Pa3BUTHUE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXAaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B
paznu4HOl ¢dopme: aHATUTHYECKOU, Tpaduueckord u cioBecHOil. Ero u3yuenue
CIIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHYECKOTO MBILIUICHHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AIIUU, UCTIOIB30BaHUIO aHATIOTHH.

CopnepxarenpHass nuHusA «Havana mMareMaTHyeckoro a”ajv3a» MO3BOJIAET
CYILECTBEHHO PAaCIIMPHUTh KPYT KaK MAaT€eMaTHYECKHX, TaK M MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX O0yYarouuMmcs, TaK KaK y HUX MOSBISETCA BO3MOXHOCTb CTPOMTH
rpa@uky  CHOXHBIX (QYHKUHUNA, ONpeneNsiTh MX HauOOoJblIMe U HAUMEHBIINE
3HAYEHHUA, BBIYUCIATH IUIOMAAU (GUuryp u oO0bEMBI TN, HAXOAUTH CKOPOCTH H
YCKOpEeHMsl TIpoueccoB. JlaHHasg coaepkaresibHas JMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTEMAaTHYECKMX MOJEIEH pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOJIUTh HaWJydlllee pEIIeHHEe B MPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a/jadaX. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHUYECKOTrO
aHalln3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (OPMATbHO-JIOTMYECKOTO U
KpEaTHUBHOTO MBIIIICHUSI, (OPMHUPOBAHHIO YMEHHUH pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W HCKyccTBe. OOywaroniyecst y3HaKT O



BBIIAIOIIMXCSl pe3yJbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHUA MaTeMaTHKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkarenpbHO-MeTOAUYECKas: TUHUSA «MHOXKeCTBa U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MATeMaTHYeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIE MPECTaBICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIbHON MAaTEMaTUKH
U TIpe[yiaraloT Hambosiee YHUBEPCATbHBIA S3BIK, OOBEIUHSIONIUN BCE pPa3/eibl
MaT€MaTUKM M €€ NPWIOKEHUH, OHU CBA3BIBAIOT PA3HBIE MATEMATHYECKHE
JUCHUIUIMHBL W MX TPWIOKEHUsT B eauHoe 1enoe. [loatomy BakHO HdaTh
BO3MOXXHOCTh OOyYaromieMmycsi MOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKU U UCIOJIb30BaTh €T0 JIJISl BBIPAXKEHUS CBOMX MBICIIECH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEeMaTUKH KaK HAyKd CIeAyeT TpHU3HATh
CBOMCTBEHHYI0 €W CTpPOTrOCTb OOOCHOBaHUW U CJEAOBaHUE OMNPEACIEHHBIM
npaBujaM  TOCTPOCHHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKH CIIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIJICHUS
0Oy4Jarommxcs, NO3BOJIIET UM CTPOUTHh CBOM PACCYKIEHUSI HA OCHOBE JIOTMYECKUX
npaBui1, GOPMUPYET HABBIKH KPUTHUECKOTO MBITTUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajga MaTeMaTHYECKOrO aHaJIA3a
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJCIMPOBAHUS, KOTOPbHIE IMPU3BAHbBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHMSI MOJIENEeH peabHbIX
CUTYyalluii, WCCIEAOBAHMS 3TUX MOJENEd C MOMONIbIO ammapara ajaredpbl H
MaTEMaTUYECKOr0 aHaju3a, MHTEPHpPETAlUHd TOIYYEHHBIX Pe3ysbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3esioB MPOTpaMMBbI, TOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca LIMPOKO HCHOJb3yeTCs ISl pelleHHs NMpUKIaaHbIX 3anad. [Ipu
pEIIEHUH  peabHbIX  MPAKTHYECKUX  3a7ad  oOydarliuecs  pa3BUBAIOT
HAOJIOATEeIbHOCTh, YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh W KOHKPETU3UPOBATH  MPOOJIEeMY.
JlesitenpHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX —3a/1a4
OpraHu3yeTcs B MpoIlecce 3YUeHHsI BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTEMaTUYECKOrO aHaTIU3ay.

Ha wu3yuenue yueOHOro kypca «Anredpa M Hauyajga MaTeMaTHYECKOIroO
aHanuza» oTBoauTcs 272 vaca: B 10 kinacce — 136 yacoB (4 yaca B Hezeno), B 11
Kkiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Ywucsia v BbIYMCJIEHUS

Pannonanpabie uynciaa. OOBIKHOBEHHbIE W JECATUYHBIC IPOOH, MPOLIEHTHI,
OeckoHeuHble mnepuoanyeckue apodu. [lpumenenue npoOedt U MPOLEHTOB JIs
peLIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEN 3HAHUI U peAIbHOM KU3HU.

[lelictBuTenpHble yuchna. PanuoHanbHBIE W UPpPALMOHAIIBHBIE YHCIA.
ApudmMernueckne  omepand € JEHCTBUTEIBHBIMU  YUCIaMH.  MoOaynb
JEUCTBUTEILHOTO YKCIIa U eTo cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpPYTJICHUS, MPUKUIKA U OLIEHKA PE3YIbTaTa BIYMCICHUMN.

Crenenp ¢ uenbiM mnokaszareneMmM. buHom Hbrotona. Hcnosb3oBanue
noAXOsAIEH (OPMBI 3aMMUCH ACHCTBUTEIBHBIX YHCEI JIJISl PEHICHUS TPAKTUUYECKUX
3a/1a4 ¥ NPEJCTaBICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJbHOM CTETNIEHU U €T0 CBOMCTRA.

CreneHp C panuMOHAJIBHBIM TIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JIEUCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapupm wymcna. CpoiictBa jorapudma. JlecsiTUUHBIE W HATypajbHbIE
JorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCHHYC U apKTAaHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHMsI U HEPABEHCTBA

ToxnecTBa U TOXKICCTBEHHBbIE MpeoOpa3oBaHusl. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIE ypaBHEHHSI U ypaBHEHUs-CleAcTBUsA. HepaBeHCTBO,
pelIeHrEe HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOroOwWIeHbl OT OJHOW TepeMeHHOW. JlelieHne MHOrodjieHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3y. MHorowieHsl ¢  UeIbIMU
ko3pdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BRIPAKEHUH, COJIEPIKAIINX CTENIEHN U KOPHH.

HpparnmonaibHbie ypaBHEHUS. OcHoOBHBIC METO/IbI peuieHus
UppaImoHaIbHbIX YPaBHCHUI.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS MOKAa3aTEIbHBIX

YPaBHEHUM.

[Ipeobpa3zoBanue BeIpaKeHU, COJIEPKAIINX JOTapu(MBI.

Jlorapupmuyeckue YpaBHEHHS. OcHoOBHBIE METO/IbI peueHus
JorapupMUYECKUX YPaBHEHUM.

OcHOBHbIE TPUTOHOMETPUUECKHE bopmMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellleHre TpUroHoMEeTpUIECKUX YPaBHEHUM.



Pemienne cucreM JMHENMHBIX ypaBHEHHMW. Marpuua CUCTEMBI JIMHEHHBIX
ypaBHeHM. OrnpenenuTenb MaTpuilbl 2X2, €ro TeOMETPUYECKUI CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHHE ONPEICIUTENS ISl PEILICHHS
CUCTEMbl JIMHEWHBIX ypaBHEHWI. PellleHHe NpHUKIagHBIX 3a4a4 C [OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. VccnenoBaHue MOCTPOEHHOM MOAENH C
MOMOILBIO MaTPHULL U OIPEIETUTENICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIIEN PEalbHOM CHUTYallMd C IMOMOILIBIO
YpPaBHEHUI U HepaBEHCTB. [IprMeHeHHe ypaBHEHHI M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3aJad M 3a/lad W3 Pa3judHbIX 00JlacTell HAyKH W peaabHOU
KU3HH.

DOyHKUUU U rpaduKu

@®yHKusA, crnocoObl 3amaHus (yHKIUU. B3auMHO o00paTHble (QYHKIMH.
Kommnosummst yukiuit. 'papuk  dyHkmmu. DieMeHTapHble MpeoOpa3oBaHMUs
rpaduKoB GQyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HadeHud ¢yHkuuu. Hymu dyHKmmm.
[TpomexxyTkn 3HaKomocTostHCTBA. UETHBIE U HEUE€THBIE PyHKIMU. [lepuonnueckue
¢ynkuuu. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonbiiee n HaMeHbllee 3Ha4eHNUs (PYHKLIMU Ha IPOMEKYTKE.

Jluneiinasi, kBajpaTu4yHasi W JAPOOHO-TMHEHHAas (QYHKIMU. DIeMeHTapHOe
UCCJIEI0BAHNUE U TOCTPOEHUE UX IPAPUKOB.

CrenenHas (yHKLIMS ¢ HATypaJbHBIM U LIEJIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W TrpaduK KOpHA N-OM CTEMEHU Kak (PYHKIMU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast U jorapupmuyeckas (QyHKIMH, WX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpadpukoB GyHKUUNA ISl pEHICHUS] YPAaBHEHUI.

Tpuronomerpuyeckas OKPYKHOCTb, ONpEIEIECHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

@DYHKIMOHAIBHBIE 3aBUCUMOCTH B peEalbHBIX Ipoleccax W SBICHUSX.
['paduku peanbHbIX 3aBUCUMOCTEN.

Havana maTeMaTH4ecKOro aHajmn3a

ITocaenoBaTeIbHOCTH, CIOCOOBI 3aJlaHUsS IOCJIeAoBaTeIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE U OrpaHUYCHHBIC
NOCJIEOBATENBHOCTU. VICTOpUS BO3HMKHOBEHUS MAaTEMaTHYECKOTO aHaIW3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernueckas U reomerpuueckas nporpeccuu. beckoHeuHo yObIBaro1ast
reoMerpuueckas nporpeccusi. CyMMma O€CKOHEYHO YOBIBAIOIIEH reOMEeTPUUYECKON
IIpOrpecchui. JIMHEWHBIN U SKCIIOHEHIHAIBHBIA pocT. Yncio e. dopMyra ClI0KHBIX
IpOLEHTOB. Mcronb30BaHWE MPOrpeccMd I PELIEHUS peabHbIX —3a]ad
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GYyHKIIMM W WX CBOMCTBA. TOuykM paspbiBa. ACHMITOTHI
rpajuxoB ¢ynknuii. CBoiicTBa (DyHKUMH HENMpepbIBHBIX Ha OTpe3ke. Meton
WMHTEPBAJIOB JUIsl PELICHHsS HepaBeHCTB. lIprMeHeHue CBOWCTB HENMPEPHIBHBIX
(GYHKIMH 1S perieHns 3a1ad.

ITepBas u BrOopas npousBoaHble GyHKIMHU. OnpeaeneHue, TeoOMeTpUIECKUil U
busznyecKuii CMBIC MPOU3BOIHON. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

[IpousBogubie  snmemeHTapHbIX  ¢QyHknwit.  IlpomsBogHas ~ cymMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa H JIOTHKA

MHOXeCTBO, onepanvu HaJ MHOXECTBAMH W KX CBOMCTBa. JlMarpammel
Oiinepa—Benna. [IpuMeHEeHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMHCAHMS PEANbHBIX MPOLECCOB M SIBJICHUW, NPU PEIICHUU 3a0ad U3 JIPYrux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTUYECKOTO OOBEKTa, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHJIbHBIE YPABHEHHSI.

11 KIIACC

Yucii1a 1 BIYUCTCHUS

HatypaneHble u nensie yncia. IIpumeHenne npru3HakoB AECIUMOCTH LEJIBIX
yucen, HauOonpiui oOuuit aenurens (namee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiuaa 1uist pemeHus
3a/1a4 B LIEJIBIX YUCIIAX.

KoMmmnekcHble uucna. Anredpanueckass W TpPUTOHOMETpUYEcKas (POpMbI
3aliCU KOMIUIEKCHOTO 4YHciia. Apu(pMETHUYECKHEe ONepaluyd C KOMIUIEKCHBIMU
yrcaamu. M300pakeHrMe KOMIUIEKCHBIX YHCEJ Ha KOOPAMHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IJIs1 PelieHUs] PU3NYECKUX U TEOMETPUUECKUX 3a]ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa ¥ COBOKYIHOCTh YPAaBHEHUH U HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHUW C  TMOMOUIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHrie TpuroHoMeTpuiyecKux HEPaBEeHCTB.

OCHOBHBIE METOJIBI pPELIEHUS TMOKa3aTeldbHBIX U  Jorapumuueckux
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PELICHHS CHUCTEM K COBOKYITHOCTEH palMOHAJIBHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JIOrapUPMUUECKUX YPaBHEHUN.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApaMeTpamu.



[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad W3 pa3IMYHbIX O0JacTel HayKu U pPEabHOM
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkiuid. ['eomerpuyeckue 00pa3bl ypaBHEHHU U
HEPABEHCTB Ha KOOPAWHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIIMH, UX CBOMCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelleHUs YpaBHEHU M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpapukoB (YHKIUN A8 HUCCIENOBAHMUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPH PEIICHUM 33Jad M3 JAPYrUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TpumeHeHne npoOM3BOJHON K MCCIEI0BaHUIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  HaxoxzaeHue  HauOoJbIIEr0O W HAMMEHBIIEr0  3HAYECHHM
HEIMPEePbIBHON (YHKIMU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON JUIsl HAXOXKIEHUS HAWIyYIIEero pEIHICHHUs B
MPUKIAIHBIX 33/ladax, ISl ONPEACIICHUS] CKOPOCTM U YCKOPEHHs IpoIlecca,
3aJIaHHOTO (HOPMYIION MU TpauKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TiepBOoOpa3HbiX. IlepBooOpasHbie
anieMeHTapHbIX QyHKIMil. [IpaBuiia HaxoXaeHUsI NEPBOOOPA3HBIX.

WNurerpai. ['eomerprueckuii CMBICI VHTErpala. Brruucnenue
ornpenenéHHoro uurerpaia mo ¢popmyne Hetorona-JleiOuura.

[TpumeHeHne uHTErpana Uil HaXOXKACHMS IUIoU[afed IUIOCKUX (uryp u
00BEMOB T€OMETPUUECKUX TEII.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEHU. MartemaTudeckoe
MOJICJIMPOBAaHUE pEalbHBIX MPOLECCOB C MNOMOUIbIO  AU(EepeHInaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON TO3UIIMN 00yUYarOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOrO  OOIIeCTBa,  MIPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHH,
IpoLenyp TPaXIAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMU HMHCTUTYTaMHU B COOTBETCTBHHM C UX
GYHKIUSMUA U HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MIACHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTHXKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOW MAaTEMaTHUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEM POCCHUICKOTrO Haponaa, chopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKW W JAEATEIbHOCTBIO YYEHOIO, OCO3HAHHE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMBOTO OyAyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIOUasl ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 0OOBEKTOB, 3a7au, PEHICHUH, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIeKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pusUecKOro BOCIUTAHMUSA:

chOpMHPOBAHHOCTh YMEHHS TPUMEHSITh MaTeMaTU4YeCKhe 3HaHUS B
HWHTEpecax 3I0pOBOTO U 0e30MmacHOro oopasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTaHHUE, COATIAHCUPOBAHHBIM PEXHUM 3aHATUN U
OTIIbIXa, PETyisipHas (U3NYecKasi aKTHBHOCThH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTENBHOMN €SI TEIbHOCTHIO;

6) TPy10BOI0 BOCTIUTAHMS:

TOTOBHOCTh K TpYIy, OCO3HaHWE IIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  chepaM  MPOQPECCHOHATILHOM  JIESITENIbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccun W Ppeanu30BBIBATH COOCTBEHHBIC >KM3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTH4eCcKOMy  OOpa3oBaHUIO U
caMOOOpa30BaHUIO HA MPOTSHKEHUUM BCEM JKU3HU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTEeMAaTUYEeCKON HAIIPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUSA

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOAHON U COLMAITBHOU
CpeIlbl, OCO3HAHKE TJIOOATBEHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUCHTAIIHS
HAa TPUMCHCHHE MaTEMAaTHYECKHUX 3HAHMU JJi1 penieHus 3ajad B 00JacTH
OKpY>Karoliel cpelbl, IJaHUPOBAHME IIOCTYNMKOB W OIGHKH WX BO3MOYKHBIX
MOCJICICTBUM JIJIs1 OKPY>KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOr0 NMO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YpPOBHIO  pa3BUTHsI HAyKHW W OOIIECTBEHHOW  TMPAKTUKH, ITOHUMaHUE
MaTeMaTHYECKOW HayKu Kak cdepbl 4eIOBEYECKOW JESATEIbHOCTH, JTaroB eé
pPa3BUTUS M 3HAUYUMOCTH JUJISI PAa3BUTUS LUBUIM3ALMHM, OBJIAJCHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypOW Kak CpEACTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO JESTEIbHOCTh
WHJIMBUIyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/bHbIE YHHBEpPCAJIbHbIE YUeOHbIe AelicTBUSA

Bba3oBble Jioruyeckue JAeiicTBUS:

BBISIBJISITH M XapaKTEPHU30BaTh CYIICCTBEHHBIE MPHU3HAKA MaTEMaTHYECKHX
OOBEKTOB, TIOHATUM, OTHONIEHUH MEXIy MOHATUSAMH, (HOPMYIUPOBATH
OIIpe/ieNICHUs TIOHATHM, yCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KilacCU(UKALINY,
OCHOBaHUS 17151 00OOIICHHS U CPABHEHUS, KPUTEPUHU TIPOBOIMMOTO aHAIN3a;

BOCTIIpUHUMATh,  (GOPMYyIUpPOBaTh U  MPEoOpa3OBBIBATH  CYKICHUS:
yYTBEpIUTEIIbHbBIC U OTPUIATENIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC,

BBISIBJISITH MaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (hakTax, JAHHBIX, HAOIIONEHUSAX M YTBEPXKIEHUSX, MPEAJaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JieNaTh BBIBOJABI C WCIOJIB30BAaHUEM 3aKOHOB JIOTHKH, ACHYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUYECHUH, YMO3AKJIIOUEHUH 110 aHAJIOTUH;

IPOBOUTH CAMOCTOATEIBHO JI0OKA3aTEIbCTBA MATEMATUUECKUX YTBEPIKICHUMN
(IpsiMbIe ¥ OT NMPOTUBHOTO), BBICTPAUBAaTh ApIrYMEHTAINIO, TPUBOJUTH IPUMEPHI U
KOHTPHpPUMEPbI, 000CHOBBIBATH COOCTBEHHBIE CYKJACHUS U BHIBOJIbI;

BBIOMpaTh Crmoco0 pelieHus ydyeOHOM 3agauu  (CpaBHHMBATh HECKOJBKO
BapHAHTOB  pelIeHMs, BbIOMpaTh HambojJee MOAXOJAIMMA C  y4€TOM
CaMOCTOSITENIFHO BBIZICIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareabcKue 1eHCTBUA:

MCITIOJIB30BaTh BOIPOCHl KaK MCCIEI0BATENbCKAA HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (PUKCHPYIOIIME  MPOTHBOpEUHEe,  MpodseMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOe, (OpPMHPOBATH TUIOTE3Yy, APIyMEHTHPOBATh
CBOIO TMO3UIIUI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIIEA0BAHKE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYECKOro 0ObEKTa, SBJICHHUs, MPOLECCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHLHO (POPMYJIHPOBATH OOOOIIEHHS M BBIBOJBI MO pPe3yJibTaTaM
MPOBENEHHOTO  HAONIONIEHUs, HCCIIECIOBAHUS, OIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE IIPOLIECCA, & TAKXKE BBIIBUraTh
MPEATNOJI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanmueii:

BBISBJISITh JAeUIUTHI MHPOpPMAILIMK, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U JJIA PELICHUS 3a]1auH;

BBIOMpaTh MH(POPMALIMIO U3 UCTOUHUKOB Pa3JIMYHbIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpPHpPOBaTh MH(QOpPMALMIO, MPEJACTABIATh €€ B pazIMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUUuecKH;

OLICHUBATH HaJIEKHOCTh uHbopMaIuu o CaMOCTOSATEIIBHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHUPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUIMHU U
HEeasIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3pEHHS B
YCTHBIX U IIMCBMEHHBIX TEKCTaxX, JaBaTh IOSICHEHUS MO XOIy PELICHUs 3aJ1auy,
KOMMEHTHPOBATH IIOJIYYEHHBIN PE3YJIbTaT;

B X0/€ 00CYXJeHHUS 3a/aBaTh BOMPOCHI MO CYHIECTBY OOCYKTA€MOU TEMBI,
npobsieMbl, penraeMod 3aJayd, BbICKA3bIBaTh WJEH, HAIlleIEHHbIE Ha IOMCK
peLIECHUs, COINOCTABIATh CBOU CYXIEHUS C CYXKIACHUSAMMU JAPYIMX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3IMYM€ U CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3yJbTaThl PELICHUA 3a1auM, DKCIEPUMEHTA, UCCIEIOBAHUA,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (OpMAaT BBICTYIJICHUS C Y4€TOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe 1elCTBUA



Camoopranusanus:

COCTaBJISITH IJIaH, AITOPUTM PEIICHUS 3a/1aud, BEIOUpATh CIOCO0 pelieHus ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUH C Y4ETOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, IMOUMOHAIbHBII NHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpPIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIIAJIETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pe3ysibTaTa pPelIeHUs
MaTeMaTUYeCKOMN 3a/1auu;

MPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJ1ayH,
BHOCUTH KOPPEKTUBBI B JEATECIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBbCTB, TAHHBIX,
HaWJEHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBICHATH NP UUUHBI
JOCTHKEHUSI WIIM HEIOCTHKEHUST PE3yJIbTaTOB JIEATEbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eATEIbLHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHAYyaTbHOU
paboThl TpU pEeHIeHHH Y4YeOHBIX 3a7ad, NPUHUMATh IIeJib COBMECTHOM
NeSATEILHOCTH, TJIAHUPOBATh OPTaHMU3AIUI0 COBMECTHOW palOThI, paclpeneisTh
BUJIbl pabOT, JOroBapuBaThCs, OOCYX JaTh NPOILIECC U pe3yabTaT padoTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popMax paboThl (0OCYyXJeHUs, 0OOMEH MHEHHIA,
«MO3TOBbIE IITYpPMBl» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMH YJ€HAMU KOMAaHJbI, OIEHWBATH
KAaueCTBO CBOET0 BKJaJa B OOLIMU MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOICHCTBUSI.

IHNPEAMETHBIE PE3YJIBTATHI

K xonmy obyuenuss B 10 kiaacce oOydaromwuiics MHOJIYYUT CIEIyIOIINE
MPEIMETHBIE PE3yJbTaThl 10 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Hauajla MaTEMaTUYECKOTO aHATU3a»:

Yucjia ¥ BBIYUCTICHUSA:

CBOOO/IHO OIEpPUPOBaTh MOHATUSMHU: PALMOHAIBHOE YHUCIO, OECKOHEUYHas
nepuoanyeckas JApoOb, TPOLEHTH, HPPALUOHAIBHOE YHCIO, MHOECTBa
paLMOHANIBHBIX U JEUCTBUTEIBHBIX YUCEN, MOAYJIb IEMCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOoOM M TPOUEHTHI ISl pEIIeHUs NPUKIAIHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEV 3HAHUM U PEATbHOU )KU3HU,

MPUMEHSTh MPUOTKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, PUKUIKY U
OLICHKY PE3yJbTaTa BbIUYNCICHNN;



cBOOOIHO OMNEpUPOBATh MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIAITYI0 (POPMY 3aMUCH JCHCTBUTEIbHBIX YHCEN I PEIICHUS
IIPAKTUYECKUX 33/1a4 U IIPEICTABIICHUS TAHHBIX;

CBOOO/IHO OIEpPUPOBATh MOHATUEM: apUPMETHUECKUN KOPEHb HATypalbHON
CTCIICHH;

CBOOOJTHO ONEPUPOBATH MMOHATUEM: CTEIIEHD C PAIMOHAIIBHBIM NIOKA3aTeIeM;

CBOOOIHO OMEpUPOBATh MOHATHSAMH: JIOTapu(PM 4YHUCHA, ACCATUYHBIC H
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHI'€HC, KOTaHI'€HC
YHUCJIOBOI'0 apryMEHTA,

ONEPUPOBATH MOHATUSAMM: APKCHUHYC, APKKOCHHYC W apKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHHs U HEPABEHCTBA:

cBOOO/IHO OIEpPUPOBATh MOHATHUSMU: TOXKJIECTBO, YpPaBHEHUE, HEPAaBEHCTBO,
PAaBHOCHWJIBHBIC YPABHEHUS U YPAaBHEHUA-CIIECICTBUS, PABHOCHUJIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3JIMYHbIE METOAbl PELIECHUS PAlUOHAIBHBIX M JIPOOHO-
pallOHAJIBHBIX YPABHEHWM, IIPUMEHATH METOJ] HWHTEPBAIOB JUIA PEIICHUS
HEPaBEHCTB;

cBOOOIHO ONEpUPOBaTh MOHATHSAMH: MHOTOWIEH OT OJHOW MNEepEeMEHHOM,
MHOTOWIEH ¢ UeNbIMU KO3((UIMeHTaMl, KOPHU MHOIOYJI€Ha, MPUMEHATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS pELIeHus 3a/1a4;

CBOOOIHO ONEpUpOBaTh MOHATUSMU: CHCTEMa JIMHEHHBIX ypaBHEHUM,
MaTpula, ONpPENEIUTENb MaTpulpl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
MCIIOJIb30BaTh CBOMCTBA ONPENENUTEN 2 X 2 JUId BBIYMCICHHS €T0 3HA4YCHUS,
IIPUMEHSTh ONPENCIIUTENN Uil PEUIEHUs CHCTEMBbl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYallMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUM,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MATpUL] U OIpEAeIUTENeH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi [peoOpa3oBaHUs
BBIPAKECHUN;

BBITNOJIHATH Peo0pa30BaHMsl YNCIOBBIX BHIPAKEHUH, COAEPKAILUX CTEIICHU C
palMOHAJIbHBIM [T0KA3aTeIIEM;

UCII0JIb30BaTh CBOICTBa jgorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSMU: HPpPALMOHAIBHBIC, MOKa3aTeIbHBIE U
JorapuMuyecKrue ypaBHEHUS, HAXOJAUTh UX PEUICHUS C MTOMOIIBIO0 PABHOCUIIBbHBIX
IIEPEXO0I0B WIIN OCYIIECTBIIAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIIBI AJi IPeoOpa3OBaHUS
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUYECKOE YpPAaBHEHHE,
OPUMEHATh  HEOOXOAUMBbIE (OpPMYJbl Ul  PELIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJIEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMS, HEPABEHCTBA MO YCIOBUIO 3a/add, HCCIEIOBAaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DyHKUMH U TPaPuUKN:

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: (PYHKILIMS, CIOCOOBI 3aaHusl (YyHKIUH,
B3aMMHO O0OpaTHble (DYHKIMH, KOMMO3UIMUS (PYHKUUH, rpaduk (QyHKIHH,
BBINIOJIHATH 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB QyHKIIHIA;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMHU: 00JACTh ONPEECICHHUS U MHOYKECTBO
3HaYeHUH PyHKUIMHU, HYIH (PYHKIIUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJHO OINEpUPOBAaTh MOHATUSAMU: UETHbIE W HEUYETHbIE (YHKILIHH,
nepuoanyeckue (PyHKIMU, TPOMEKYTKH MOHOTOHHOCTH (DYHKI[UH, MAaKCUMYMBbI U
MUHUMYMbI (DYHKIMHM, HauOOJbIIEE W HaUMEHbIIEe 3HauYeHHE (QYHKUUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAsI (PYHKIMS C HATypaJbHbIM U
HelbIM TOoKa3zaTeneM, Ipa@uK CTENeHHOW (YHKUMU C HATypaidbHbIM M LEJIbIM
nokasaresieM, rpaguk KOpHsS N-OM CTENEeHM Kak (YHKUUH OOpaTHOW CTENEHH C
HaTypaJbHBIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEWHas, KBaapaTHuHas W JApOOHO-IMHEWHas
(GYHKIMH, BBIIOJHSATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX IPa(pUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IOKa3aTeNbHas M JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TpauKH, KUCIOIB30BAaTh HUX TpauKu sl pelieHus
YPaBHEHUI;

CBOOOIHO OMNEpUPOBaTh MOHATUSMHU: TPUTOHOMETPHUYECKAs OKPYKHOCTb,
OTpeJIeIeHHe TPUTOHOMETPUUECKUX (DYHKIIMI YUCTIOBOTO apryMeHTa;

UCIIOB30BaTh Tpaduku (QyHKIUNA IS HUCCIENOBAHUS TMPOILIECCOB U
3aBUCUMOCTEN MpHU PElIeHUH 33Jay U3 APYrHX YYeOHBIX MPEAMETOB U peabHOM
KHU3HU, BBIpAXaTh (HOPMYyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havasa MaTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO OMNEpUPOBATh MOHATUSIMH: apudmeTHyeckass U TeoMeTpudeckas
nporpeccusi, 06CKOHEYHO yOBbIBAIOIIAsl TE€OMETPUYECKAs] MPOTrPECCUsl, JIMHEUHBIN U
HKCMOHEHIIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUM I PELICHUS PEANbHBIX 3aJad IPHUKIAJIHOIO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATh MOHATUAMHU: MOCIEIOBATENILHOCTD, CIIOCOOBI 3aJaHUS
IIOCJIEN0BATENBHOCTEN, MOHOTOHHBIE M OIPAaHMYEHHBIE ITOCIEN0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKACHHsS MAaTeMAaTH4YeCKOrO0 aHajau3a KaKk aHaIn3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OMNEpPUPOBATH TMOHATUAMM: HENPEphIBHbIE (DPYHKIMH, TOYKHU
pa3pbiBa rpaduka QpyHKIUK, aCHMIOTOTHI Tpaduka pyHKINM;

CcBOOOIHO OIEpPHPOBATh MOHATHEM: (YHKIIHS, HEMpepbhIBHAs Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKITUH JJIs pEICHUs 3a1a4;

CBOOOJHO OINEpPUPOBATH TMOHATHUAMM: TepBas M BTOpas MPOU3BOIHBIC
dbyHKIMU, KacaTelnbHas K rpaduky QyHKINY;

BBIYUCIIATH MTPOU3BOJIHBIE CyMMBI, NPOU3BEAEHNS, YACTHOTO U KOMITO3ULUU
JIBYX (DYHKIIMH, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIMIA;

UCIOJIb30BaTh T€OMETPUUECKUM M (DU3MUECKUH CMBICI MPOM3BOIHOW ISt
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATH  MOHATHSMHU:  MHOXECTBO, OIEpaluud  Haj
MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Juisl ONMCaHUs PeajbHbIX
IPOLIECCOB U SIBJICHUM, MPH PEIICHNH 3aJ]]ad U3 JPYTUX Y4eOHbIX IPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: OIpPENENIEHUEe, TeopeMa, YpaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K xoniy obOydenuss B 11 kiacce oOy4aromuics TOJMYyYUT CIEIYIONTHE
npeIMeTHbIe Pe3yJIbTaThbl MO OTIEIbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «AnreOpa u Hauyajla MaTEMaTUYECKOTO aHAIN3a»:

Yucii1a ¥ BBIYUCTICHUSA:

CBOOOIHO ONEpUPOBaTh MOHATHSAMHU: HATypaJlbHOE U 1EJI0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LEJNBIX YUCEN, MCIOJb30BATh NMPHU3HAKH JEIUMOCTH
uenbix yucen, HOJl m HOK HaTypanbHbBIX 4ncen Ay pemieHus 3a1a4, TPUMEHATh
anroput™m EBkinna;

CBOOOJHO ONEpPUPOBATHh MOHSATHEM OCTAaTKa MO MOJMAYNII0, 3alUChIBATh
HATypaJbHBIE YMCIIA B PA3JIMYHBIX MO3ULIHOHHBIX CUCTEMAX CUUCIICHUS;

cBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO
KOMIIJIEKCHBIX YHUCEJ, MPEACTABISITh KOMIUIEKCHBIE YHUCIAa B ainreOpandyeckoil u
TPUTOHOMETPUUYECKON (pOopMe, BBIMOIHATh apu(PMETHUUECKHE ONepalud C HUMU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA!



CBOOOJTHO OTEPUPOBATH TMOHATUSIMH: WPPANMOHAIBHBIC, MOKA3aTeIbHbIE U
jJorapuMUYECKHEe HEPABEHCTBA, HAXOAUTh WX PEHICHUS C  [TOMOIIBIO
PaBHOCUJIbHBIX ITEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpPHEH TpH pEUIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJIHO OINEpPUPOBATH IMOHATHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
OPUMEHATh  HeoOxommmble  (OPMYJIBI  JIT  PEIMICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIMHOCTEH PAllMOHAIIBHBIX, UPPAIMOHAIIBHBIX, MOKA3aTEIbHBIX U
Jorapu(PMUUYECKUX YPaBHEHUN U HEPABEHCTB,;

pemarb palHMOHAIIbHBIE, VMppalUOHAIbHBIE, II0KAa3aTeJbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U MapaMeTphbl;

MPUMEHSITH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICNIMPOBaTh peajbHbIE CHUTyallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKCHUS, YPAaBHCHHMS, HEPABEHCTBA M HMX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCJEeNOBATh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM ammapara aiareopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuUKn:

CTpOUTh TpaduKH KOMIOZUIMH (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU JIBYX (hYHKIIHIA;

CTPOUTH TEOMETPUYECKHE o0O0pa3bl ypaBHEHUH W  HEPABEHCTB Ha
KOOPJUHATHOM TNIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH MOHATUSIMH: TpaQuKA TPUTOHOMETPUUECKHUX
(yHKmii;

NPUMEHSITh (YHKIUU JJI1 MOJICIMPOBAHUS M MCCIECIOBAHUS pPeabHBIX
ITPOIIECCOB.

Hauvana MaTeMaTH4eCKOro aHaamsa:

WCIIOJI30BATh MPOU3BOIHYIO VISl UCCIEOBaHUS (PYHKITMM HA MOHOTOHHOCTD
Y OKCTPEMYMBI,

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIEE 3HAaUCHUsI (DYHKIIUU HEMPEPHIBHOW Ha
OTpE3KE;

MCMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIIYUIIEro pPELICHUS B
MPUKIAAHBIX, B TOM YHUCJIE COLUAIbHO-DKOHOMUYECKHUX, 3aJayax, i
OTIPEJICICHHUs] CKOPOCTH W YCKOPEHHS TpOIlecca, 3alaHHOTO (OpMYJIONH WU
rpaduKom;



CBOOOIHO  OMEpUPOBaTh MOHATHUSMHU: MEPBOOOpa3HasA, ONpPEaCIEHHBIH
UHTETpaJl, HAXOJIUTh IMEPBOOOPA3HbIE JJIEMEHTAPHBIX (GYHKIUH U BBIUUCIATH
uHTerpan no popmyne Herorona-JleliOuua;

HAXOJUTh IJIOUIA]IU MIIOCKUX QUTYp U 00BEMBI TEJT ¢ TOMOIIBIO UHTETpaa;

UMETh MpEeJCTaBIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha MpHUMEpe
cocraBieHus TuepeHInaTbHBIX YpaBHEHHI;

pemiath MPHUKIaJHbIE 3a7aud, B TOM YHCIE COI[MAIBHO-PKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCTBAMU MaTeMaTHYECKOTO aHAIU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposBbie)
n/n NPOrpamMMbl Bcero Kontpoabusie — Ipakrueckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
MHOX€ECTBO 1€HCTBUTENIBHBIX YHUCET.
1 Muorowiensl. PanimonanbHbIe ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEMHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas QyHKIMS C 12 1
LIEJIBIM IT0Ka3aTeIeM
3 Apudmernaecknii KOpeHb N-0i CTENICHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudpmuueckas GpyHKIUS. 18 1
Jlorapudmudeckue ypaBHEHUS
5 TpuronomeTpuyeckue BIpaKEHUS U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M POTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHme, 0000IIEHNE, CUCTEMATHU3AIIHS 5 5
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasnas u UHTETpAI 12 1
3 I'paduiku TPUTOHOMETPUUYECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppatmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie drcia 10
HatypanbHble u 1iesnbie uncna 10
CucreMbl parioHATBHBIX, HPPAMUOHATEHBIX
7 MOKAa3aTeIbHBIX U JOrapu(pMUUECcKux 12 1
ypaBHEHUH
8 3aaun ¢ mapaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kouau4vecTBo 4acos JJIeKTPOHHbIE
Ne ara udposBbie
n/n Tewma ypoxa Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHPIH :)lﬁ[()l;iosaTenLHme
padoThI padoThI pecypenI
1 MHOkecTBO, oneparuu HajJ MHOKECTBAMU 1
Y UX CBOWCTBA
2 Juarpammsl Dlinepa-BenHa 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
amnmapara JaJisl pelieHus 3a71a4
Pannonansueie yncna. OObIKHOBEHHBIE U
4 JECSATHUYHBIE TPOOH, MIPOLICHTHI, 1
0eCKOHEUHBIEC TIEPUOTUIECKUE IPOOH
Pannonansueie yncna. OObIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OEeCKOHEUYHBIC IEPUOANYECKHUE JPOOH
5 [Ipumenenue npobeit U MpOLEHTOB JIst 1
penieHust MPUKIAIHBIX 33124
7 [Ipumenenue qpodei U MPOLEHTOB IS 1
penieHus MPUKIAIHBIX 33124
8 [erictBuTenpHble yncia. PanimonansHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue ornepanuu c 1
JIEHCTBUTEIILHBIMU YU CIIAMU
10 Mopaynb AeiCTBUTEIBLHOTO YKCIIA U €r0 1

CBOMCTBA




11

[TpuGnuxEHHbIE BHIYMCIICHUS, IPaBHUIIA
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTObI pCIICHUA LCIIBIX U
IpoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEIIbIX U
NpoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PELLICHUS LIETbIX U
JIPpOOHO-pallMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB

MHoro4wieHsl OT OJHON MEPEMEHHOM.
Jlenenrne MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorouseHsl ¢ eabMu K03 huiimeHTaMu.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Pemrenne cucreM nTMHENHBIX YpaBHEHUN

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuLpl 2X2, ero
T€OMETPHUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

Onpenenurens MaTpUIbl 2X2, €ro
F€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAYEHUS

21

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMbI JINHEHHBIX YpPaBHEHU

23

24

25

Pemenue npukinaaHbIX 331a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPaBHEHU
KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JIMHEWUHBIX YpaBHCHUU"

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.
B3aumno obpatnsie pynkiun. Kommnosumus

byHKIMI

26

I'paduk dpyHkumu. DneMeHTapHbIe
npeoOpa3oBanus rpagukoB GyHKINUN

27

28

29

O6uacTp onpeneneHus: 1 MHOXKECTBO
3HaueHu# QyHkuun. Hynmu ¢pyHKImm.
[IpomexXyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (DYHKIIUU.
[lepuonnyeckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblee 3HAYCHUE
(GYHKIIMHM Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTuuHas U 1poOHO-
TuHeHas GyHKuun

31

DNeMEeHTapHOE UCCIIEIOBAaHUE U
MOCTpoeHue TpauKOB ATUX PYHKITUH

32

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

33

Crenens ¢ IIEIBIM TTOKa3aTeieM. buaom




Hrrotona

CrenieHb ¢ OCJIBIM ITOKA3aTCICM. bunom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 eJIbIM mokasareliieM. E€ cBolicTBa 1
rpaduk

36 KonTtponsnas padora: "Crenennas
dbynaknus. E€ colicTBa u rpadguk”

37 Apudmerndecknii KOpeHb HaTypaTbHON
CTEIIEHHU U €ro CBOKCTBA

38 ApudmeTndecknii KOpeHb HaTypaIbHOU
CTEIEHU U €ro CBOKCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
CoOJIeprKalIiX CTENEHU U KOPHU

40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
CoJIepKalIiX CTENEHU U KOPHU

41 [IpeoOpazoBaHusl YUCIOBBIX BBIPAKEHUIH,
COJIEpKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs.. OCHOBHbIE

42 METO/Ibl PEILIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

43 METO/IbI PELICHNS UPPALMOHAIBHBIX
ypaBHEHUH
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
ypaBHEHUU

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUN




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIBEHEIC nepexoabl B pCIICHUA

46 UPPaAIMOHATILHBIX YPABHCHHIA

47 PaBHOCHIIbHBIE TTEPEXO/BI B PELICHUH
UPpaAlMOHATIbHBIX YPABHEHHM

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
UPPaAIMOHATILHBIX YPABHCHHMA
CaoiicTBa U rpaduK KOpHS N-Oi CTENEeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHU C
HaTypaJIbHbIM I10Ka3aTejeM
CaoiicTBa U rpad UK KOpHS N-Oi CTEICHH

50 KaK (YHKIIMH OOpaTHOW CTETIEHH C
HATypaJIbHBIM ITOKa3aTeleM
KonTtponsnast padora: "CBolicTBa 1 rpadux

51 KOpHsI n-oii cteneHu. MppanmoHansHbie
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHAIBLHBIM [TOKA3aTENeM U
€€ CBOICTBA

53 CremneHsb C paloOHaIbHBIM MTOKA3aTeNeM U
e€ CBOICTBA

54 CrermneHsb ¢ paluoOHaTbHBIM MTOKA3aTeNeM U
€€ CBOMCTBA

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIMU 115
peleHus: ypaBHEHU I

57 Ucnonb3oBanue rpaduka GyHKIUN A5

peleHns ypaBHeHUH




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHUSI TOKA3aTeIbHBIX 1
ypaBHEHUH
[Tokazarenbubie ypaBHeHUsI. OCHOBHbBIE

59 METO/IbI pEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHU U
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TTOKA3aTEIbHBIX 1
ypaBHEHUI

61 KonTponbnas pabora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudm umncna. CBoicTBa jJorapudpma 1

65 JlecaTUYHBIE U HATypaJIbHBIC JTOTapH(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapU(PMbI 1

67 [IpeobOpazoBanue BEIpaKEHHIA, COACPIKAIMX 1
Jorapudmbl

68 [IpeoOpazoBanue BeIpAXKEHUA, COACPIKALLIMX 1
J0rapuQmbl

69 [IpeoOpazoBanue BEIpaKEHHIA, COACPIKAIIIX 1
JorapuQmbl

70 Jlorapudmuueckas hyHKIMs, €€ CBOKWCTBA U 1
rpaduk

7 Jlorapugmuueckas pyHKIus, €€ CBONCTBA U 1
rpadux

79 Hcnonws3oBanne rpadrka GyHKIIAN TSI 1

peuieHus: ypaBHEHU I




Hcnonp3oBanue rpaduka QyHKIMH 115

3 peuieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/BI pEIICHUS JToTapu(HPMUIECKUX
ypaBHEHUI
Jlorapugmuueckue ypaBHeHHUs. OCHOBHBIE

75 METO/IbI PEIICHHS JIOTAPUPMUUECKUX
ypaBHEHU U
Jlorapugmuueckue ypaBHeHus.. OCHOBHBIE

76 METO/IbI PEIICHUs JOTapu(PMUUECKUX
ypaBHEHUU

77 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUN
J0rapu(pMHUUECKUX ypaBHEHUIN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(pMHYECKUX YpaBHEHHMA

79 KonTtponbhas padora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUS"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIOBOrO apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHUYECKIX

(GyYHKIIMI YHUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OTpeIeJICHUE TPUTOHOMETPHUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3zoBanue TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3zoBanue TPUTOHOMETPUIECKUX 1
BbIpAXKEHUM

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHUI

94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN 1

95 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

96 Pemenne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

97 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

98 Pemenne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

99 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

100 Pemenne TpUroHOMETpUYECKUX YpAaBHEHHA 1
KonTtponbnas pabora:

101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKHE YpaBHEHHS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUs 1

nocJjeoBarenbHOCTEN. Meton




MaTeMaTUYECKON MHIYKLIINU

MOHOTOHHEBIE U OI'PAaHUYCHHBIC

103 MOCIIeI0BaTEIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 beckoHeyHO yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 Cymma 0eCKOHEYHO yOBbIBArOIICH
FeOMETPHUECKOMN MPOTrPECCHH

108 JIMHENHBIN ¥ YKCIOHEHIMAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

109 JIMHEHBIN 1 SKCIOHEHIIMAIbHBIA POCT.
Yucno e. Dopmyna CI0KHBIX TPOICHTOB

110 Hcnonp3oBanue mporpeccuu A peleHus
peabHbIX 33aJa4 MPUKIIaJHOIO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI Ipa)UKOB
byHKIMMA

114 CBoiicTBa (hyHKIMIA HENPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (h)yHKIMIA HENPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEpPBAJIOB JUIsl pELICHUS

HEpPaBEHCTB




MCTOI[ HUHTCPBAJIOB JIA pCHICHUSA

117
HEPaBEHCTB

118 MeToa HHTEPBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC PYHKIIUU

122 OnpeneneHue, reOMETPUYECKUNA CMBICIT
MIPOU3BOJHOMN

123 Omnpenenenne, GU3NIECKUN CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelbHOU K rpaduKy
byHKITIN

195 VYpaBHeHHUe KacaTeNbHOU K TpaQuKy
byHKIIUN

126 [Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN

127 [Ipou3sBoaHbIE NIeMEHTAPHBIX (PYHKIUN

128 [IpousBogHast CyMMBI, IIPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIHIA

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YAaCTHOTO U KOMITO3ULIMU (DyHKIIUH

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3HIMHU (PYHKIUH

131 KonTponsnas pabora: "[IpousBonnas”

132 [ToBTOpenue, 06001IeHNe, cCUCTeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3HaHui: "OyHkiun"
134 HroroBast kKoHTpoIbHAs paboTa 1 1
135 Wrorosast KoHTpOJIBbHAS paboTa 1 1
136 HOBTOPGHI/IC, 00o0011eHue, cucTeMaTH3anus 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I1O0 136 10

[NPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHUIO (PYHKIIHMM Ha
MOHOTOHHOCTb Y SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

KoanuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

[IpuMeHeHne Mpon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne MpoOU3BOJHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenre npou3BOIHOM K
UCCIIEIOBaHHIO (YHKIIMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HAaMMEHBIIIETO 3HAYEHUS HENPEPBIBHOU

(GyHKIIMU Ha OTpe3Ke

Haxoxmenne HanOOIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

10

11

Haxoxxnenne HanOoIbIIEro U
HAaWMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPBHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIIMU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHOM
(GyHKIIMU Ha OTpE3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

[Ipumenenre npou3BOIHOM JUIs
HAXOXJCHUS HAUJTY4IlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxom

16

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus ¢hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJAMHATHOM INIOCKOCTH

91 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPAMHATHOH MJIOCKOCTH

99 Kontponbnas pabdota: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

23 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
IepBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (DYHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe 3NIeMEHTAPHBIX (HYHKITUH.
[IpaBuiia Hax0XA€HUS IEPBOOOPAZHBIX

26 Nurerpai. I'eoMeTpu4eCKUl CMBICI
UHTErpana

97 Brruuciienue onpeaenéHHOro MHTErpana
o gopmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpaa
o gopmyne HoroTona-JIeiiOnuna

29 [IpumeHeHHe UHTErpana A HAXOXKACHUS
IJI0IA e TIIIOCKUX PUryp

30 [IpumeHeHune UHTErpaia 1 HaXOXKACHUS
00BbEMOB Ir€OMETPUYECKUX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
yYpaBHEHHI
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
Qg depeHInanbHbIX ypaBHEHUN

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan'

35 Tpuronomerpuyeckue GyHKINU, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuieckne QyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U TpaduKu

38 Tpuronomerpuieckue GyHKIUH, UX
CBOICTBA U TpaduKu

39 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

43 OT160p KOpHEI TPUTOHOMETPHUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUTOHOMCTPHYCCKHUX

44
HEPaBEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Perrenne TpUroHOMETpHUECKUX
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PETLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHbBIE METO/IbI PEeLLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

59 OCHOBHBIC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHbBIE METO/IbI PEeLLICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEeILICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppaloHaAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaMoOHATLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIBI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHH
62 I'paduueckue MeTo bl peLIeHUs
UppalOHAIBHBIX YPAaBHEHHH
63 I'paduueckue METOIbI pELICHNUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHUs
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI peHICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTO bl pELICHUS
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUU
I'paduueckue MeTOIBI pelICHUS
69 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI pericHUs
MOKa3aTeIbHBIX U JOrapu(PMHUECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmoHaibHblie,
MoKa3aTebHbIE U JorapudMudeckue
HepaBeHCTBa"

KommekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUECKasi (pOPMBI 3aucu
KOMIIJIEKCHOT'O YHCIIa

KommekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUECKasi (pOPMBI 3aucu
KOMIIJIEKCHOT'O YHCIIa

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmerndeckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/Ie KOMIIJICKCHBIX YHUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJICKCHBIX YHCeN Ha
KOOPJAMHATHOW TNIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMILJICKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopau n-oii creneHu
13 KOMIUIEKCHOTO YU CJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI OJId




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

KonrtponsHas pabdora: "KomruiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u 1ienbie uncia

85 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne NPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHneHne MpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

89 [TpumeHeHre NpU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
EJIBIX YHCEI: OCTATKH 110 MOJIYITO
[IpuMeHeHne NPU3HAKOB J1ETUMOCTH

91 LENBIX YUCeN: alroput™ EBkmuaa mst
pellIeHus 3a/1a4 B LIEJIbIX YHCIaxX

92 KontponbHas pabdota: "Teopus nenbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIICICTBUS

94 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.

PaBHOCHIBHBIE CHCTEMEBI U CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX YPABHECHUN

OcCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIliOHATbHBIX
ypaBHEHU

OCHOBHBIE METO/IbI PELICHHSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEIbHBIX
ypaBHEHUH

OCHOBHEIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUU

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTell HayKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K pEeIIeHUI0
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HU, UHTEPIPETaLUs OTYYEHHBIX
pe3yabTaToB




[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pasIMYHBIX 00JIacTel HAYKH U pealbHON
KU3HU, HTHTEPIPETALUS OTYyYCHHBIX
pE3yNbTaTOB
KonTpomnbnas padota: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C MapaMeTpaMu

106 PanmonansHbie HEpaBeHCTBa C
napameTpamu

107 PanrioHanmsHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMu

109 HppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHUS,
HEpaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuueckre CUCTEMBI C
napameTpamu

114 Tpuronomerpuieckue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUYECKUE CUCTEMBI C
napaMeTpamMmu

[TocTpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIENIEeH peaTbHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccienoBaHue
118 MaTEeMaTHYECKUX MOJENIEH peaabHbIX
CUTYallMi C IIOMOLIBbIO CUCTEM YPAaBHEHUIN

C nmapaMeTpamMu

HOCTpoeHI/IC H UCCIICOOBAHUC

119 MaTEMaTHYECKUX MOJENEH PEAIbHBIX
CUTYallMi C IOMOLIBbIO CUCTEM YPAaBHEHUI

C nmapaMeTpamMu

120 KontponbHas pabora: "3anaun ¢
napaMerpamu”

121 [ToBTOpenue, 06001IEHNE,
cucTeMaru3anus 3Hauui: "YpaBHeHus"

122 [ToBTOpenue, 0600MIIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
123 CUCTEMAaTH3alys 3HaHU|: "Y paBHEHUSI.
Cucremsl ypaBHeHU"

124 [ToBTOpenue, 060061IeHNE,

cucremarusanus 3Hanui: "HepaBeHncraa"

125 [ToBTOpenue, 0600MIEHNE,
cuctemMaTtu3anus 3Hanuii: "HepaBencraa"

126 [ToBTOpeHue, 06001IeHNE,




cuctemaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHME, 0000IIECHNE,

127 cucteMaTtu3ainus 3Hanuit: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

128 cuctemaTtu3anus 3Hanui: "[Ipon3BogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000IIEHNE,

129 cuctemMaTtu3anus 3Hanuii: "[IponsBogHas u 1
e€ npumMeHeHue"
[ToBTOpeHue, 0600IEeHNE,

130 cucreMaru3anus 3Hanuii: "MHaTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHme, 0600mEeHNE, 1
cucTeMaTu3anus 3Hanuii: "OyHxun"

132 [ToBTOpenue, 06061IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 0600IIEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

134 Hrorosas koHTpobHAs paboTa

135 HToroasi KOHTpoOJbHAsA paboTa 1 1

136 [ToBTOpenue, 06001IEHNE, 1
cucTeMaTu3alus 3HaHu|

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YUYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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