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INOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAIbHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOe M aOCTPaKTHOE MBIIIICHUE O0yJYalolUuXCcs Ha YpPOBHE, HEOOXOIMMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBalOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havyajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUN pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX MHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JNajbHEHUIIEero oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IlIEHHE W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENICH PEaJbHbIX CUTYAllUH,
UHTEPIPETAllUd  TOJYYEHHBIX  pEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

VYueOHbIll Kypc 001afaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM TOTEHIIUAIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUIH
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeSTEIbHOCTH, TpeOyroleld MpOJOJKUTENbHONM  KOHIEHTpAUd BHHUMAHUA,
CaMOCTOSITENTbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKN 00y4eHHs anredpe 1 HayajaaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITETHOCTHBIN MPUHITUI O0YUICHHSI.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeMaTHYECKOTO aHAIHN3a
BBIJIEJICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToAnYeckue JuHuM: «Yucna u
BbIuncieHus», «DyHKIMK U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanm3a», «MHoXkecTBa © JlorMKa». Bce OCHOBHBIE
COJIEPKATEIbHO-METOANYECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET



oOy4JeHus1 Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAasICh HOBRIMH TEMaMU | pa3ziesiaMu. J[aHHbIN yaeOHbIi
KypC SIBIISIETCS WHTETPATHBHBIM, TOCKOJIBKY OOBEOUHSET B cebe conepikaHue
HECKOJBPKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPHUS MHOXKECTB, MaTeMaThdeckas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBJIaJEBAIOT BCE OoJiee MUPOKUM MaTeMAaTHUECKUM
anmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyallH, MPUMEHATH 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH YYEOHOTOo Kypca, JJIA PEHICHUS CaMOCTOSTEIHHO
chOpMyIMPOBAaHHOW MaTEMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-METOAMYECKass JTUHUA «YUucina ¥ BBIYUCICHUS 3aBEpIIacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3oBaHus 0co0O€ BHUMaHue  yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHM, BKIIIOYAIOMIMX B CEOSI MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucu YHMCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YHCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOyYaIOIMMMCS MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
pallMOHANBHBIX U JCHCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUJIEKCHBIX 4hceld. B  KakaoM M3 53THUX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIECKUe 3a7aud WU ONEepaluu: JeJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAINMOHATIBHBIX YUCEN, apU(PMETHICCKUE OTIEPAINH, a TaKKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIUPEHUIO KPyra HCIOJIb3YEMBbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3INYHBIX 3a/1a4
dbopMHpyeTCs TPEICTABICHUE O SAMHCTBE MaTEMaTUKH KaK HayKH W €€ pOJIhd B
MOCTPOEHUU MOJIENICH PEeaJIbHOTO0 MHpa, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpETHU3aIHsI.

Jluaust «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOy4yeHHs Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrare OOydYaromIuecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPHYCCKUX YpPaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKalux MmapaMeTphl. [loydeHHBIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIICTOBaHUH (DYHKIIMA C TIOMOIIBIO MTPOU3BOAHON, TP PEIICHUH TPHUKIIATHBIX
3a/1a4y ¥ 3a7]a4 Ha HAXOXKJECHUE HAMOOJBINNX U HAUMEHBITUX 3HAYCHUN (PYHKIUU.



JlanHasi comepxaTesbHas JIMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUM,
COJIEpKaIlMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepHaia IpOUCXOIUT NadbHEHITIee PA3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKU JCAYKTHUBHBIX PacCy>KICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMamu, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHBIC
WHCTPYMEHTBI I pEHICHUs MPAaKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOMKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JuHUS «DyHKIMM U TpaQUKU» TECHO
NeperuieTaeTcs ¢ JAPYrMMU JIMHUSIMH Yy4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEN0BATEIBHOCTh U3YUCHUSI MaTepruana. M3yueHne cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelIeHus 3aja4 U3 APYruX yueOHBIX
MPEIMETOB U PEAbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C pEIICHHWEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOM OoJbllIOE BHUMaHUE
yaensieTcss (GOPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYyJIaMH 3aBUCUMOCTU MEKITY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil coiep>KaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MIO3BOJIAIOIINX BRIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B PA3TUIHON
dbopme: aHanuTHYECKOM, Tpaduyeckoi u cioBecHOU. Ero n3yuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AIUH, UCTIOIh30BaHUIO AaHAJIOTUH.

ConepxarenpHast nuHug «Hauana MareMaTuueckoro aHaim3ay MO3BOJISIET
CYIIIECTBEHHO PACUIUPHUTH KPYT KaK MaTeMaTUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JIOCTYIHBIX OOYYalOIIMMCS, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTh CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMN, OMPEAENsITh WX HauOOJbIIME W HaUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAAun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TmpoleccoB. JlaHHas coaepKaTeiabHas JUHUSA OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJIeNiel pealbHBIX CUTYyalluH,
MO3BOJISICT HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COLUATIBHO-
PKOHOMMYECKHUX, 3ajadyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIBHO-JTOTHIECKOTO M KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. O0yUaronuecs y3HalT O BbIIAIOIINUXCS
pe3yJsibTatax, MOJYYEHHBIX B XOJE pPa3BUTHUS MaTE€MaTUKH KaK HAyKd, U 00 HX
aBTOpax.



CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH W HCIIOJIh30BaTh €TO MJISi BBIPAYKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  BJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0Oy4JaroIMXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIMPOBAHUS, KOTOpPhIE MPHU3BAHbBI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallWi, WCCIACAOBAHMS O3THX MOJENeH C TOMOIIBIO afmapara aureOpbl |
MaTEeMaTU4YeCKOTO aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fiesioB MPOTpaMMBbI, MOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IHIMPOKO HMCIIOJIB3YETCs JJIA pelieHus] MpUKIaaHbIX 3anad. [lpu
pPEIICHUM  pPEATbHBIX  TPAKTHYECKUX  3a7ad  OOydJaromiuecss  pa3BHBAIOT
HAOJFIOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATh  MPOOJIEMY.
JesitenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B MPOIIeCcCce U3yUeHUs BceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHATU3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).

COIJEP)XAHUE OBYUYEHUASA

10 KUIACC

Yucia v BBIYUCICHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JIECSITUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanueckue Apoou. [lpumenenue npobOel W TPOIEHTOB IS
pELICHUs MPUKJIAIHBIX 3a7a4 U3 Pa3JIUYHbIX OTPACIIEN 3HAHUM U PEabHOU KU3HU.

JlencTBuTenbHbIE 4YHMCA. PalMoOHaNbHBIE W UPPALMOHAJIBHBIE YHCIIA.
Apudmernueckue  omnepanud ¢ JICUCTBUTENbHBIMH  4ucCIaMU.  Moayib



JEHCTBUTENBHOTO Ynciaa U ero cBoicTa. [IpubnmxEHHbIE BBIUMCIEHUS], TPaBUIIA
OKPYIJICHHs], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
MOJIXOJIAIIECH (POPMBI 3aIMCH IEUCTBUTEIBHBIX YNCEN TS PEIICHUS MTPAKTHIECKUX
3aJ1a4y ¥ NpPECTaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypajIbHOW CTENIEHH U €r0 CBOMCTBA.

CreneHp C palMOHAIBHBIM IIOKAa3aTeIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM IIOKA3aTEIJIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecaTnyHble U HaTypaJbHBIC
Jgorapudmel.

CHHYyC, KOCHHYC, TaHT'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCHHYC,
aApPKKOCHHYC M apKTaHI€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHNs U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CIeICTBHs. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METO/BI PEUICHUS LIETbIX U APOOHO-PAMOHANIBHBIX YpaBHEHUH U
HEpaBEHCTB. MHOroujieHbl OT OJHOW NepeMeHHOW. JleneHue MHOrouseHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs!I ¢ 1ebIMU KO3 UIIUEHTaMHU.
Teopema Buera.

[TpeoOpa3oBanusl YMCIOBBIX BBIPAXKEHUN, COJEPKAIIMX CTEIIEHU U KOPHHU.

HppauroHanbHbie YpaBHEHUS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATIBHBIX YPaBHEHUIA.

[Toka3zaTtenbHble ypaBHeHHs. OCHOBHBIE METOMBl PEIICHUS IMOKA3aTEIbHBIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTApU(MBI.

Jlorapupmuueckne ypaBHCHHUSI. OcHOBHBIC METO/IbI pereHus
Jorapu(pMUYECKUX YPaBHCHHM.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMEeTpUYECKUX YpaBHEHU M.

Pemienne cucrteM JIMHEWHBIX ypaBHEHUW. Marpuua CHUCTEMBI JIMHEUHBIX
ypaBHeHU. OnpenenuTenb MaTPULIbl 2X2, €ro TEOMETPUUYECKUN CMBICIT U CBOMCTBA,
BBIUHCJICHUE €r0 3HAYCHUS, TPUMEHEHUE OMPEACIUTENS sl PELICHUS CUCTEMBI
JVHENHBIX ypaBHEHUW. PelleHune npukiagHbpIX 3a1ad C IIOMOIIBK) CUCTEMBI
JMHENHBIX ypaBHeHHU. VcciaenoBanmne noCTpOEHHOW MOJENA ¢ TIOMOIIBEO MAaTPHIL
Y ONIPENCIIUTENEH.

[TocTpoeHne mMaTeMaTUYECKUX MOJIEJIEN pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUM U HEPABEHCTB. lIpMMeHEHHE ypaBHEHMN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKHX 3a71a4 U 3a/1a4 U3 Pa3IMUHbIX 00JaCTe HAYKU U pPeaTbHOM KU3HU.



DyHKUMH U TPaPUKH

OyHKIMA, CcrnocoObl 3amaHus ¢GyHKIUU. B3aumMHO oOpaTHbIE (QYHKIIHH.
Kommnoszumms Qyukiuii. I'paduk  QyHkium. DineMmeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

ObnacTh ompeneraeHuss U MHOXECTBO 3HaueHU Qynkuuu. Hymn yskumu.
[TpomexyTku 3HaKOmocTosiHCTBa. YETHBIE M HEUEéTHBIC QyHKIMU. [lepruoanueckue
bynkuuu. IIpoMexyTkn MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl U MUHHUMYMBI
¢bynkiun. Hanbomnpiiee 1 HauMeHbllIee 3Ha4eHUs (PYHKIIUN HA TIPOMEKYTKE.

Jluneiinas, KBaapaTuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHKE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast GyHKIMS ¢ HATYypaldbHBIM U IIEJIbIM TOKazareneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-0if CTENEeHU KaK (yHKIIMKU OOpaTHOM CTENeHU
C HaTypaJIbHbIM [TOKA3aTEJIEM.

[lokazaTenbHass U Jjorapupmuyeckass (yHKIHHU, UX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMIMA 715 pellIeHUs YpaBHEHUH.

TpuronomeTpuyeckass OKPYKHOCTb, ONpPEIEICHUE TPUTOHOMETPUUYECKUX
(GyHKIUNA YUCIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBUCHMOCTH B pEalbHBIX TpOIEccax U SBICHHSIX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTeMaTH4ecKOro aHajm3a

[TocnenoBarenbHOCTH, CMOCOOBI 3aJaHus MoOCIeAOBaTeNbHOCTEH. Meroa
MaTeMaTHYeCKON MHAYKIIMA. MOHOTOHHBIC U OTPAHUYCHHBIE ITOCIIEIOBATEIFHOCTH.
Hctopusi BO3ZHMKHOBEHHMS MAaTEMaTHYECKOIO aHalu3a Kak aHajin3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccuu. beckoneuHo yObIBaromast
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
porpeccuy. JINHEMHBIN U SKCITOHEHIMAIBHBIN pocT. Yucio e. @opmyia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTpeccUuu JUisl PELIeHUs pealbHbIX —3a/1ady
MPUKJIAJHOTO XapaKTepa.

HenpepoeiBHble (yHKIIMM W WX cBoWcTBA. TOYKM pas3pbiBa. ACHMIITOTHI
rpadukoB ¢ynkiuid. CBoiicTBa (GYHKIIMHA HENpPEPHIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB U pEUICHUS HepaBeHCTB. [IprMeHeHne CBOWCTB HEMPEPHIBHBIX
GbyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIeCKui U
(bu3MYeCcKuil CMBICT TPOU3BOIHON. Y paBHEHNE KacaTebHOU K TpaduKy QyHKITUU.

[IpousBoaHbIE  BIEMEHTapHBIX  (PYHKIUH. IIponsBogHass  CyMMBbl,
MIPOM3BENICHNUS, YACTHOTO U KOMIIO3UITNH (PYHKIIUHA.

MHoxkecTBa M JIOTHUKA



MHoecTBO, omepanuu HaJl MHOXKECTBaMU M HMX CBoiicTBa. [luarpammbl
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOMKECTBEHHOI'O —ammapara  JUis
ONKCAaHUsl pealbHbIX IPOLECCOB U SBJICHUM, NMPHU PELICHUH 3anad U3 APYrux
y4€OHBIX NMPEAMETOB.

Omnpenenenne, TeopeMa, CBOMCTBO MAaTEMAaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0Ka3aTeNNbCTBO, PABHOCUIIbHBIE YPaBHEHUS.

11 KIIACC

Yuciaa v BBIYMCICHUA

HatypaneHble u uenble yucia. [IpumeHeHne npru3HaKkoB AECIUMOCTH ILIENbIX
yucel, HanOonpmuii oOmuii nemurens (manee — HOJ]) m HamMensliniee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s peneHus
3a/1a4 B LEJBIX YHCIIAX.

KomnnekcHble umcna. AnrebOpandeckas W TpPUTOHOMETpHUUYEcKas (OpMbl
3alMCH KOMIUIEKCHOTO 4Hclia. Apu(pMETHYECKHE Omnepanuu C KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyiia Myaspa. KopHu N-oif CTENeHU U3 KOMIUIEKCHOrO yucia. IIpumenenue
KOMIUIEKCHBIX YUCEJ I pellieHus (PU3NUECKUX U TE€OMETPUUECKUX 3ajau.

YpaBHeHUS U HEPABEHCTBA

CucreMa 1 COBOKYITHOCTh YPaBHEHNN U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBUSA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU. PenieHne TpuroHoOMEeTpUIECKNX HEPABEHCTB.

OCHOBHBIE METOABl PELIECHUS TOKA3aTEeNbHbIX W  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHS] CUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHU.

[IpumMeHeHne ypaBHEHUIA, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMATUYECKUX
3a]a4 U 33/1a4 U3 Pa3IMYHbIX 00JIaCcTeil HAYKU U peanbHOM KU3HU, MHTEPIPETaLUs
MOJIyYEHHBIX PE3yJIbTATOB.

DyHKIUHN U TPAPUKH

I'padux kommosunuu ¢Gyskuuii. ['eomerpuueckue 00pa3bl ypaBHEHUU H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruueckne PyHKITUU, IX CBOWCTBA U TPAPUKHU.

['padrueckre mMeTonmpl pemieHus ypaBHEHHM W HepaBeHCTB. I 'paduueckue
METO/Ibl PEIICHU 3a/1a4 C TapaMeTPaAMH.



Hcnonp3oBanue rpapukoB (yHKUMN I HCCIEIOBAaHUS IMPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX Yy4eOHBIX
IIPEIMETOB U PEANbHON KU3HMU.

Hayana MaTeMaTH4eCKOro aHajam3a

[TpumeHeHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne Hanbonbero 1 HAMMEHbIIETro 3HaYE€HU I HEPEePhIBHON
(YHKIIMM Ha OTpPE3KE.

[IpuMeHeHne NPOU3BOAHOM UL HAXOXKACHUS HAWIIY4dIlEero pELICHUs B
NPUKIIAHBIX 3a/Ja4dax, Ui ONPEACIIEHUS CKOPOCTH M YCKOPEHHsS Ipouecca,
3aJIaHHOTO (HOPMYJIION WK TpaduKoM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuiia HaxoX1eHUs! IEpBOOOPa3HBIX.

HNuterpan. ['eomeTpuyeckuil CMBICI HHTETpaIa. BeIYMCIEHNE ONPENEIIEHHOTO
uHTerpana no gpopmyne Herotona-Jleibnuna.

[TpumeHeHne uHTErpaja s HAXOXKICHUS IUIOWIAAEH IUIOCKUX (QUIYyp U
00BEMOB F€OMETPUUECKUX TEII.

[Tpumepsl pemenuit auddepeHuanbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIraIbHbIX
YPaBHECHUM.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUUA 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCUMCKOI0 O0IIEeCTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3UYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IrpaXIaHCKOTo  oOmiectBa  (BBIOOPBI, ONPOCHI WU JIpyroe), yMEHHUE
B3aUMOJECHUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLUIOMY W HACTOSIIEMY POCCUUCKOW MAaTEMATHMKH, UEHHOCTHOE OTHOLIEHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BAaHUE OATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKH;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JTIOCTHKEHUN HAYKH U AESTEIBHOCTBIO YUYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJ[a B IOCTPOEHUE YCTOWYMBOTO Oy TyIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PELUICHU, pacCyKIE€HUI, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJI0B UCKYCCTBA;

5) pu3u4YecKOro BOCHUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIbIXa, peryispHas (u3nvecKas aKTUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPyAY, OCO3HAHHME ILIEHHOCTH TPYyIOJI00Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccud U peaan30BbIBATh COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh U CIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHHMIO U
caM000pa30BaHUIO Ha IMPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MaTEMaTUYECKON HANPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpbl, TIOHUMAHUE BIUSHUS
COLIMAJIBHO-?)KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATIBHOM
Cpellbl, OCO3HaHHUE TJI00ATIBHOTO XapaKTepa SKOJOTMYECKUX MPoOJieM, OpUEHTAIUS
Ha TPUMEHEHHE MATeMAaTHMYEeCKMX 3HAHMM JUIsl penieHus 3agady B 00JacTu
OKpY’)Karolel Ccpelibl, IJIAHUPOBAHME IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCIICICTBUUN [T OKPY’KAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM NMPAKTUKK, TOHUMaHUE MaTeMaTHYECKON
HAyKHU KaK cepbl 4eTOBEYECKOM IeITeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHUSI IMBUIN3ALIMY, OBJIAJICHUE SI3BIKOM MAaTEMAaTUKU U MaTeMaTU4YECKOU
KyJIbTYPOU Kak CPEACTBOM MO3HAHUSI MUPA, TOTOBHOCTb OCYILIECTBIIATH MPOEKTHYIO
Y UCCJIeI0BATENbCKYIO IEATENbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI



Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

BBISIBJIAIT M XapaKTepHU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEeMaTHUYECKHX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NIPeoOpa3oBBIBATh  CYXKIACHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBIIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPXKACHUSAX, MpejaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JienaTh BBIBOJABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB PEILIECHUs, BEIOMPATh HanOoJIee NOIXOIAIIUN C Y4ETOM CAMOCTOSITEIBHO
BEIJICIICHHBIX KPUTEPHCB).

ba3soBble ucciaeaoBare/ibCKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
GbopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIiIeMy,
yCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNIbHO (HOpMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO  HAOMIOEHMS, UCCIIEIOBAaHUS, OIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH JeUIINTHI MHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JJII OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIINIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh M MHTEPIPETHPOBATH MHGOPMAIIMIO PA3IMYHBIX BUIOB U (hOpPM
MIpEeJICTaBIICHHUS;



CTPYKTYPUPOBAaTh MH(POPMALIUIO, MPEJICTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

OILICHUBATh HaAEKHOCTD uHdopmanuu o CaMOCTOSTENILHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKIEHHS B COOTBETCTBUU C YCIOBUAMHU U
LEJISIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaX, JaBaTb IOSCHEHHUs IO XOIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/aBaThb BOIPOCHI IO CYLIECTBY OOCYKJIa€MOU TEMBI,
npoOJyieMbl, pelmaeMol 3aJaud, BBICKA3blBaTh MWJIEH, HAICJICHHBIE Ha IIOUCK
pELIEHHUs], COIOCTABIIATE CBOU CYXKIEHUS C CYKICHHAMU IPYTMX YYaCTHUKOB
auainora, oOHapyKMBaTh Pa3jM4Me€ M CXOACTBO MO3ULMUK, B KOPPEKTHOU (opme
(bOopMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4d, SKCIIEpUMEHTA, UCCIECIOBaHMUS,
IPOEKTa, CaMOCTOSITENIBHO BbIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsitTuBHbIE YHUBEpCaJIbHbIE YUeOHbIE AeiiCTBUSA

Camoopranusauus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/1a4M, BBIOUPATh CIIOCOO pEIISHUs ¢
Y4ETOM MMEIOIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJLJIEKT:

BJIaJICTh ~ HABBIKAMU  TO3HABATEJIBLHOW  peduiekcuM  Kak  OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJETh
criocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TIporecca M pe3ysibTaTa PEIICHUS
MaTeMaTUYECKOM 3a4auu;

MPEIBUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUH 331a4H,
BHOCHUTH KOPPEKTHBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX 0OCTOSTEIIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATECIbHOCTH, HAXOJUTh OIIHUOKY,
JlaBaTh OLICHKY MIPHUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€eITEJIbHOCTD:

IMOHMMAaTh M MCIIOJb30BaTh NPEUMYILECTBA KOMAaHIHON M WHIWBUIYaJIbHOU
paboThl mNpU pelIeHUH Y4YeOHBbIX 3ajay, NPUHUMATH I€Ib COBMECTHOM
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOoThl, pacrpenessTh



BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHUS HECKOJILKUX JIFOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0O0CyXaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE MITYPMBD) U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI 1 KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH WICHAMH KOMaH/Ibl, OIICHMBATh Ka4e€CTBO CBOETO BKJIAJIa
B O0mwmiA TPOAYKT TIO KpUTEPUsAM, CHOPMYIHMPOBAHHBIM yYaCTHUKAMHU
B3aMMOJICHCTBHSI.

IHHPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjacce 0Oy4yarOmIMICSd MOJYYUT CIEAYIOIIHE
npeaIMeTHbIe Pe3ybTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Hauajla MaTEMaTUYECKOIO aHaTIU3a»:

Yucaa 1 BBIYUCTCHUSA:

CBOOO/IHO OIEpUPOBaTh MOHATUSMU: palMOHAIBHOE YMCIO, OECKOHEUHas
nepuoanyeckas JIpoOb, TMPOLEHThI, HWPPALMOHATIBLHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOLYJIb AEHCTBUTENBHOTO YUCIIA;

OPUMEHSATh JpOOM M TPOLEHTHI JUIsl PEIICHUs NTPUKIAAHBIX 3a/ad U3
PAa3JIUYHBIX OTPACJIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIC BBIYMCIICHUS, ITPABUJIa OKPYTJICHUS, IPUKUJIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOJHO ONEPHUPOBATh MOHATHEM: CTENEHb C LEJIbIM I[OKa3aTeleM,
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLCHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajabHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHSATUEM: CTEIIEHDb C PALMOHAIBHBIM MTOKA3aTeeM;

CBOOOJTHO OINEPUPOBATH TMOHATUAMH: JIOTapu(M YwKcIa, AECATHYHBIE W
HaTypaJbHBIC JIOTApU(MBL;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCIJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATHUSIMU: APKCUHYC, APKKOCUHYC U apKTAaHI€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHITUSIMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

MPUMEHATh PA3JIUYHBIC METOABl PEIICHUS PAlMOHAIBHBIX € JPOOHO-
pallMOHANIbHBIX YpPaBHEHWU, MPUMEHSITh METOJ HWHTEPBAIOB JUISI PEUICHUSA
HEPABEHCTB;



CBOOOJTHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEpPEeMEHHOM,
MHOTOWIEH C HEJIbIMUA KO3 PUIImeHTaMu, KOpHU MHOTOUJIEHA, IPUMEHSITH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y u teopemy Buera s
pelIeHus 3a1ay;

CBOOOJHO ONEPHPOBATH TMOHATHSAMHU: CHUCTEMA JIMHEWHBIX YypaBHEHWIA,
MaTpulla, ONpPENeNTUuTeNb MaTpUllbl 2 X 2 M €ero TeOMETPUYECKUU CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 g BBIYUCICHHS €ro 3HayeHus,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX ypaBHEHUH,
MOJIEJIMPOBATh PEAJbHBIE CUTYalluH C TIOMOLIBIO CUCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpUIl W OIpPEAEIHUTEINEH,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKEHU;

BBINIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COAEPIKALUX CTEIEHH C
palOHaIbHBIM IIOKA3aTENIEM;

UCITI0JIB30BaTh CBOMCTBa norapumMoB JUISI npeodpazoBaHus
Jorapu(pMHUECKUX BbIPAKECHUH;

CBOOOJHO OMNEPHUPOBATh MOHATHSIMHU: HPPALMOHAJIBHBIE, MOKa3aTeJbHBIE U
Jorapu(pMUYECKHE YpaBHEHHUS, HAXOAUTh UX PEIICHHS C TOMOUIBI0 PABHOCUIIBHBIX
NIEPEXO0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIIbI JUIsl TPeoOpa3oOBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOJHO OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATH  HeoOXoaumble  (HOPMYJNBI  JUJII  pPELICHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKEHMS, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jaud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM alllapaTa aiareopsbl.

DYyHKIUHN U TPAPUKHU:

CBOOOJTHO ONEPUPOBATh MOHIATHUAMU: (DYHKIIHS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aUMHO OOpaTHble (QYHKIUU, KoMmo3uIus GyHKIUNA, Tpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEEICHUS M MHOMKECTBO
3HaYeHUN QPYHKINU, HYIH QYHKIIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOIHO OMEpUPOBAaTh MOHATHSIMM: UETHBIE M HEUYETHbIE (YyHKUUH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbI (DYHKIIMM, HaumOoJiblliee M HauUMEHblIee 3HaueHue (YHKIUU Ha
IPOMEKYTKE;



CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HATypalbHBIM U
LENbIM [OKa3aTeleM, rpapuK CTENEeHHOW (YHKIMHM C HaTypaJbHbIM U LEJNbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTeNeHW Kak (PyHKIHMHM OOpaTHOW CTENEHU C
HaTypaJbHBIM OKa3aTeJEM;

ONEepPUPOBATh TOHATUAMU: JUHEHHAs, KBaJpaTU4HAas U JPOOHO-IHHEWHas
(YHKIUH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEA0BAaHUE U IOCTPOCHUE UX TPaPUKOB;

cBOOOIHO ONEpUpOBATh MOHATHSMM: IOKa3zaTeiabHas U JorapupmMuyeckas
(GyHKIIMM, UX CBOMCTBA M TpauKH, MCIONB30BaTh MX TpadUKHU ISl PELICHUS
YPaBHEHMU;

cBOOOZIHO OMEpUPOBATH TMOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
OIpe/ieJIEHNE TPUTOHOMETPUUECKUX (PYHKIUI YUCIOBOTO apIryMEHTa,;

UCIONB30BaTh rpaduku (yHKOUH JUId  HCCIEAOBAaHUS IPOLIECCOB U
3aBHCHUMOCTEH TpU pElIeHUH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB U peaTbHOU
KU3HU, BBIpAXXaTh (HOPMyJIaMH 3aBUCIMOCTH MEXy BETUIMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3A:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apuMeTnyeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpeCcCUsl, TUHEUHBIN U
HKCIIOHEHIUAIBHBIN pOCT, (hOpMYyJia CIIOKHBIX TPOLUEHTOB, UMETh MPEICTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh IPOrPECCUU JIsl PEIICHUS pealbHbIX 3a/lad MPUKIATHOIO
XapakTepa,

CBOOOJIHO OIEPUPOBATH MOHATHIMU: MOCIEI0BATEIBLHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIEI0BATEIBLHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIACHUS MAaTEMaTUYECKOro aHali3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

cBOOOIHO ONEPUPOBATh MOHITUSIMU: HEMIPEPHIBHBIC (PYHKIIMH, TOUKU pPa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka PyHKIINY;

cBOOOHO OIEpHpOBaTh MOHATHEM: (YHKIUS, HEMpEphIBHAS Ha OTpE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 715 peLIeHUs 3a/1a4;

CBOOOIHO OIEpUpOBaTh TMOHATUSIMU: TIepBas U BTOpas IPOU3BOIHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, TPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IBYX (YHKIUH, 3HATH IPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

WCITIOJIb30BAaTh TEOMETPUUECKUI MU (U3MYECKUN CMBICT MPOU3BOTHOM IS
peleHus 3a1au.

MHo:xecTBa M JIOTHUKA:

CBOOOJIHO  OMEpHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluu  Hal
MHO>KECTBaMU;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnapar sl ONUCAaHUs PEAIbHBIX
MPOLIECCOB U SIBJIICHUM, TP PELICHUU 3a]]a4 U3 APYTUX YUYEOHBIX MIPEIMETOB;

CBOOOJTHO OMNEPUPOBATH MMOHSATUSAMHU: OIpEAeNICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO O0BEKTA, TOKA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuyenuss B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOLIUE
MpEeIMETHbIE PE3yJIbTaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa U Hayajga MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJ/IHO OMEPUPOBATH MOHATUSIMU: HATYPAIBHOE U IIEJI0€ YUCIIO, MHOYKECTBA
HaTypaJIbHBIX U IEJBIX YHCEI, UCIOIb30BaTh NPU3HAKYU JECIUMOCTH LIEJIBIX YUCET,
HOJ/l m HOK HaTypaibHBIX 4uCEN I pEUICHUs 3aJad, MPUMEHSTh alrOpUTM
EBknupa;

CBOOOJIHO OINEPUPOBATh IMOHATHEM OCTaTKa IO MOJYJIIO, 3alUChIBATh
HaTypaJIbHbIE YUCIIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUHUCIICHUS,

CBOOOJTHO OIEpUPOBATh MOHATUAMU: KOMILIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJI, MPEACTaBIATh KOMIUIEKCHBIE YHCa B alreOpanyeckoud u
TPUTOHOMETPUUECKON (Popme, BHITIOITHATH apu(METHUECKUE ONEpaIlid C HUMH U
n300paxaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: HUPPAIMOHAIIbHBIC, TMOKa3aTeJbHbIC U
Jorapu@MUUYEcKe HEPaBEHCTBA, HAXOJAUTh WX PEHICHUS C  MOMOIIBIO
PaBHOCHUJIBHBIX MTEPEXO/IOB;

OCYIIECTBJISITh  OTOOp KOpHEH TMpU PEIICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OIMEpUPOBATh TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHSITh  HEOOXOIUMbIE  (QOPMYJBI  JJIsI  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMa U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICJICTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUECKUX YPAaBHEHUN U HEPABEHCTB;

peuiaTh paloHaIbHbIE, WppaliOHAIbHEIE, MOKa3aTeIbHbIC,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOAYJIA U TapaMeTpBbl;

MPUMEHSITH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ1a4 ¢ MapameTpamu;

MOJICIUPOBaTh pEaJbHbIE CHUTYallMM Ha S3bIKE aJreOphl, COCTAaBIATH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHCTEMBI [0 YCIOBUIO 3aJ1a4H,



UCCIIEIOBaTh IIOCTPOCHHBIE MOJEJINM C HCIIOJIb30BAHMEM ammapara anreOpsl,
MHTEPIPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHKUMH U TPaPuKu:

CTpPOUTHh TpaduKh KOMMO3UIMHU (YHKIHI C TOMOIIBI0 3JIEMEHTapHOTO
UCCJIETIOBAaHMSI U CBOMCTB KOMITO3ULIUHU ABYX (DYHKIIHIA;

CTPOUTb T€OMETPUYECKUE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPIMHATHON
IJIOCKOCTH;

CBOOOZIHO  OMEpPUpPOBaTh TMOHATUSAMHU: TpadUKH TPUTOHOMETPHUUECKHX
GyHKIINN;

OPUMEHATh (QYHKIUH JJI1 MOJCIHUPOBAHMUS M HCCIIECIOBaHHUS pealbHBIX
IIPOLIECCOB.

Havasa MmaTeMaTH4eCKOro aHaJIm3a:

UCIT0JI30BaTh MPOU3BOHYIO JUJISl HCCIIEIOBAaHUSI (PYHKIMHA HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIeE 3HaU€HUsI (PYHKIIMM HENPEPHIBHON Ha
OTPE3KE;

WCIIOJIB30BaTh IPOM3BOJHYIO [UISl HAXOXKJICHHS HAWIYYIIero pPEIICHUS B
NPUKJIAJHBIX, B TOM YUCJIE COLMATbHO-3KOHOMUYECKHUX, 3a/1a4ax, Il ONpeIeTIeHUs
CKOPOCTHU U YCKOPEHHUS MPOIIECCa, 3aJaHHOTO (POPMYIION U rpaduKoM;

CBOOOIHO ONEpUpOBaTh MOHATUSMHU: IEPBOOOpa3Has, OIpeneaEHHbIN
UHTETpaJl, HAXOJUTh MEPBOOOpa3HbIE AIIEMEHTApHbIX (YHKUMH M BBIYHUCIATH
uHTerpai no gpopmyne Herotona-Jlelonuna;

HAXOJUTh IJIOLIAAHN MIIOCKUX (PUTYp U OOBEMBI TEJ C TOMOILBIO HHTETpaa;

UMETh TMPEACTaBICHUE O MATEMaTHYECKOM MOJEIMPOBAHUU Ha MpUMEpPE
coctaByieHust T PepeHITNAIbHBIX YPaBHEHUN;

pemaTh NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
(bu3MYecKoro xapakrepa, CpeJICTBaMi MAaTEMATHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
MHOXECTBO I€HCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
5 Tpuronomerpuieckre BoIpaKeHUs U 29 1
YpaBHEHHS
ITocnenoBareabHOCTH U POTPECCUH 10 1
Henpepssabie ynkiuu. [IponzBognas 20
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 HccnenoBanmne GyHKIHIA ¢ TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduxu TpUrOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
KomriekcHsie yncna 10 1
HarypanbHble 1 1ensie yncia 10
CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUU
8 3azauu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 16 p
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Kontpoausie  Ipakrueckue fll?»y‘leﬂl/lﬂ :)lﬁl()l;l;OBaTeanue
padoThI padoThI pecypenr
1 MHo0x€ecTBO, ONIepaliy Hajl MHOKECTBAMHU U UX 1
CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [TpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOT O anrapara 1
JUIsl peLlIeHus 3a1a4
Panmonanbubie yncna. OOBIKHOBEHHBIE U
4 JECSITUUHbIE TPOOH, IPOLIEHTHI, OECKOHEUHbBIE 1
MEPUOIUYECKHIE IPOOH
Pannonanbublie yncna. OObIKHOBEHHBIE U
) JECSITUUHbIE TPOOH, TPOLIEHThI, OECKOHEUHbBIE 1
MEPUOIUUECKHE TPOOH
5 [TpumeHnenue npoOei U MPOLIEHTOB IS PELICHUs 1
IIPUKIIAIHBIX 3a7a4
7 [Ipumenenue nqpobeit 1 NPOLEHTOB ISl peIlIeHUs 1
IIPUKJIAIHBIX 3a7a4
8 JleicTBuTenbHBIE YKcia. PaimonanbHbIC U 1
UppaloHaJIbHbIE YHCIIa
9 Apudmerndeckue onepanuy ¢ AeHCTBUTEIbHBIMU 1
quCcIaMu
10 Mopynp JeMCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA 1




[IpubnnxEHHBIE BBIYUCIIEHNUS, IPABUIIA OKPYTJIEHMUS,

1 IIPUKUJKA U OLICHKA PE3y/IbTaTa BEIYACICHUN

12 OCHOBHBIE METO/IbI PEIICHUS LIETBIX U IPOOHO-
PaLMOHAJIbHBIX YPABHEHUH U HEPABEHCTB

13 OCHOBHBIE METO/IbI PEeLLIEHU LIEIbIX U IPOOHO-
palOHaIbHBIX YPABHEHUH U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEIICHUS LIETBIX U IPOOHO-
palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MHorowieHsl OT OJHON EpeMEHHOM. [lenenne

15 MHOTO4JICHA Ha MHOT'OYJIEH ¢ OCTaTKoM. Teopema
bezy

16 MHorouieHsl ¢ nenbiMu Kodddurrentamu. Teopema
Buera

17 Pemenne cucreM NTMHENHBIX YPAaBHEHUN

18 Pemenne cucreM IMHENHBIX YPAaBHEHUN
Marpuiia cucTeMsl JINHEWHBIX YPAaBHEHU.

19 Onpenenurens MaTpuLbl 2X2, €ro FeOMETPUYECKUIN
CMBICII M CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHUS

20 Ornpenenurens MaTpUIlbl 2X2, €ro TeOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHUS

21 [TpuMmeHeHne onpeaenuTes Ul PEIIEHUs CUCTEMBI
JIMHENHBIX YPaBHEHUN

99 Pemenue npuknaaHpIX 3aa4 ¢ TOMOIIBIO CUCTEMBI
JIMHEUHBIX YPAaBHEHUN

93 Pemenne npukiaaHbIX 3aa4 ¢ TOMOIIbIO CHCTEMBbI
JIMHENHBIX YPABHEHUN

24 KonTtponbHas padora: "PanmonanbHble ypaBHEHUS U

HepaBeHCTBA. CHCTEeMBbl TUHEHHBIX YpaBHEHUH"




dyHKIU, criocoObl 3aanus GyHkiuu. Bzaumuo

25 .
obpatubie pyHKIMU. KoMmmosumus ¢yHKImi

26 I'padux ¢pynkumu. DnemeHTapHble Mpeodpa3zoBaHus
rpaduKoB PYHKIHIT
OO6nacTb onpeneneHuss 1 MHOXKECTBO 3HaUCHHH

27 ¢ynkunu. Hynu ¢ynkuuu. [IpomexxyTku 3HaK
MIOCTOSTHCTBA

28 Yérupie u HeuéTHbIe pyHkuuu. [lepuoanueckue
¢bynkuuu. [IpoMexxyTku MOHOTOHHOCTH (DYHKIIUU

29 Maxkcumymbl 1 MUHUMYMBI (pyHKIME. Hanbomnpiee u
HaMMEHbIIIee 3HAaYeHUE (PYHKIIMH HA TIPOMEKYTKE

30 Jluneitnasi, kBagpaTHuHas U ApoOHO-IMHEHAs
byHKIIUN

31 DJeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

39 DeMEHTapHOE UCCIIEeI0BAaHUE U TIOCTPOCHHE
rpadukoB 3TuX QyHKUIMN

33 Crenens ¢ nenslM nokasareneMm. buaom Herotona

34 Crenens ¢ nenslM nokasareneMm. buaom Herotona

35 CrenenHast GyHKIUS C HATypalbHBIM U LIEJIbIM
nokazareneM. E€ cBolicTBa u rpaguk

36 Kontponshas padora: "Crenennas pyukuus. E€
cBoiicTBa u rpapuk"

37 ApudmeTnuecknii KOpeHb HaTypalbHOU CTENEHH U
€ro CBOMCTBa

38 ApudmeTnuecknii KOpeHb HaTypaIbHOU CTENEHH U

€ro CBOICTBa




[IpeobpazoBaHus YMCIOBBIX BHIPAKEHUH,

39 COJepKALINX CTENIEHU U KOPHU

40 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIepKAIINX CTETIEHH U KOPHU

41 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH,
COJIepKalUX CTENIEHU U KOPHU

42 Uppanmonansusie ypaBaeHusi. OCHOBHBIE METO/IbI
peLIeHHs HPPALlMOHAJIBHBIX YpaBHEHHH

43 Uppanmonansusie ypaBaeHusi. OCHOBHBIE METO/IbI
pelIeHus UPPAMOHABHBIX YPaBHEHHH

44 HppaunonanbHble ypaBHeHUs. OCHOBHBIE METO/IbI
peLIeHHs HPPALIMOHAJIBHBIX YpaBHEHHH

45 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
UppaMOHATILHBIX YPaBHEHUN

46 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
UppaIMOHATFHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
UppalMOHATIBLHBIX YPaBHEHUN

48 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
UppaMOHATLHBIX YPaBHEHUN
CgoiicTBa u rpaduk KOpHs N-0if cTeNeHN Kak

49 GyHKIIMM 0OpaTHOM CTENEHU C HATypaIbHbIM
nokazaresem
CgoiicTBa u rpaduk KOpHs N-0if cTENEeHN Kak

50 (GyHKIMU 0OpaTHOM CTENEHU C HaTypallbHbIM
nokasaresuem

51 KonTtponbHas padora: "CsoiicTBa u rpaduk KOpHS N-

oii crenenu. MppaunoHaibHble ypaBHEHHS"




CreneHsp ¢ pallMOHAIBHBIM [IOKA3aTENEM U €€

52 . 1
CBOMCTBa

53 CreneHsb ¢ pallMOHAIBHBIM [IOKA3aTENIEM U €€ 1
CBOMCTBA

54 CreneHb ¢ palMOHAJIbHBIM IIOKa3aTesIeM U eé 1
CBOICTBa

55 [Noka3zatenpHast GyHKIM, €€ cBOiicTBa U rpaduk 1

56 Hcnonb3oBanue rpaduka GyHKINUN AT peIIeHus 1
ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKUNUN AT peIIeHus 1
YpaBHEHUU

58 [TokazarenbHble ypaBHEeHUs1. OCHOBHbBIE METObI 1
peIIeHMs TOKa3aTeNIbHBIX YpaBHEHHIHA

59 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI 1
peIIeHMs TOKa3aTeNIbHBIX YpaBHEHHH

50 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI 1
pelIeHHs TOKa3aTeIbHbIX YpaBHEHUN

61 KonTponbnas pabora: "[lokazarenpHas QyHKIMS. 1
[TokazarenbHble ypaBHEHUS"

62 Jlorapugm umncna. CpoiicTBa jgorapudpma 1

63 Jlorapudwm uymncna. CBoicTBa jJorapudpma 1

64 Jlorapugm umncna. CpoiicTBa jgorapudpma 1

65 JecsTuunble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecATHYHBIE U HATYpATbHBIC JIOTapH (MBI 1

67 [IpeoOpazoBanue BBIpaKEHUIA, COACPIKALIMX 1

Jorapupmbl




[IpeobOpa3zoBanue BeIpaxXeHUN, COEPKAIINX

68
JorapudMbl

69 [Ipeobpa3oBanue BbIpaXkeHU, coaepKaIIuX
J0rapupMbl

70 Jlorapudmuueckas GhyHKIMs, €€ CBONWCTBA U IpaduK

71 Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U TpauK

79 Hcnons3oBanue rpaduka GyHKIUU A peIICHUS
YpaBHEHUU

73 Hcnonp3oBanue rpaduka QyHKIMH U1 PEIICHUS
YpaBHEHUU

74 Jlorapudmuueckue ypaBaeHuss. OCHOBHBIE METO/IbI
pereHus JorapupMUIECKUX ypaBHEHUN

75 Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METO/IbI
pelieHus JorapuMUIECKuX ypaBHEHUN

76 Jlorapudmmueckue ypaBaeHuss. OCHOBHBIE METO/IbI
pelieHus JorapuMUIECKuX ypaBHEHUN

77 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLICHUT
norapu(MUUECKUX YpaBHEHUN

78 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
norapu(pMUUECKUX ypaBHEHHHA

79 Kontponbnas padota: "Jlorapudpmudeckas GyHKIus.
Jlorapudmuueckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC YHCIOBOTO
aprymeHra

81 CuHyC, KOCHHYC, TAHT'€HC U KOTAHT€HC YHCIIOBOTO
aprymenra

82 ApKCUHYC, apKKOCHHYC U apKTaHI€HC YUCIOBOTO

aprymeHra




ApKcUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO

83 1
aprymeHTa
TpuronomeTrpuveckas OKpy>KHOCTb, OIIPEICTICHHIE
84 TPUTOHOMETPUUYECKUX (DYHKIUN YHUCIOBOTO 1
apryMeHTa
TpuronomeTpuyueckasi OKpyKHOCTb, OIIPE/ICIICHHE
85 TPUTOHOMETPUYECKUX (PYHKITUN YHCIIOBOTO 1
aprymMeHTa
86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
87 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
90 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BhIPAKCHUM 1
91 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BhIPAKEHUIN 1
92 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUH 1
93 [IpeoOpazoBanne TPUTOHOMETPHUECKUX BBIPAKEHUH 1
94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1
95 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
96 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1
97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1
98 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1
99 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1
100 Pemienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
101 KonTtponsHas pabdora: "Tpuronomerpuueckue 1

BBIP)KEHUS U TPUTOHOMETPUUYECKHE ypaBHEHUS"




ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS

102 [10CJIENOBATEIBHOCTEN. MeTo 1 MaTeMaTUYECKON 1
UHAYKIIH
MOHOTOHHBIE M OTPAaHUYCHHBIC

103 nocJie0BaTebHOCTH. VMicTopus aHann3a 6eCKOHEYHO 1
MaJIbIX

104 Apudmerrdeckas mporpeccus 1

105 I'eomeTpuueckas nporpeccus

106 beckoHeuHO yObIBaroIasi reoMeTprUIecKast 1
nporpeccus

107 CymMa 6eckoHEeuHO yObIBaroIeii reoMeTpu4ecKoi 1
porpeccuu

108 JIMHENHBIN ¥ SKCHOHEHUMAIbHBIN pocT. YHuco e. 1
dopmyiia CIIOKHBIX TPOLIECHTOB

109 JInHENHBIN ¥ SKCHOHEHUMAIIBHBIN pocT. Yucno e. 1
dopmyiia CIOKHBIX TPOLIEHTOB

110 Vcnionb30BaHuE MPOrPECCHU ISl PEILICHUS peaIbHBIX 1
3aJa4 NpUKJIaJHOTO XapakTepa

111 Kontponbnas padota: "[locienoBarenbHOCTH U 1
nporpeccun"

112 HenpepbiBHbIE QYHKIIUN U UX CBOMCTBA 1

113 Touka pa3pbiBa. ACUMNOTOTHI rpaduKOB GyHKINN 1

114 CaotlicTBa (DyHKIMIT HETIPEPHIBHBIX HAa OTPE3KE 1

115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTpE3Ke 1

116 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

117 MeTto MHTEPBAIIOB JUIsl PELIEHHSI HEPABEHCTB 1

118 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1




[IpumeneHne CBOWMCTB HENPEPHIBHBIX (DYHKIIUN IS

119 1
peleHus 3a1a4

120 [IpumeneHue CBOWMCTB HENPEPHIBHBIX (DYHKIIUN IS 1
peleHus 3a1a4

121 ITepBas 1 BTOpas mpou3BOAHBIC (DYHKIIMH 1

122 Onpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOM 1

123 Onpenenenne, GU3NIECKUN CMBICT TIPOU3BOTHON 1

124 YpaBHeHUEe KacaTeNbHOU K TpapuKy QyHKINA 1

125 YpaBHeHHe KacaTeabHOM K rpaduky GyHKINUN 1

126 [Ipon3BoaHbIE AIIEeMEHTAPHBIX (HYHKIUN 1

127 [Tpou3BoHBIE JIeMEHTAPHBIX (PYHKINN 1

128 [IpousBoHAS CyMMBI, POU3BEICHHS, YACTHOTO U 1
KOMITO3UITUH (DYHKITHIA

129 [IpousBoHAS CyMMBI, POU3BEICHHS, YACTHOTO U 1
KOMITO3HITHU () YHKIIUIA

130 [TpousBoHAS CYMMBI, TPOU3BEACHUS, YACTHOTO U 1
KOMIO3UIINHU (PYHKIIHIA

131 Kontponbnas padota: "[IponsBognas” 1 1

132 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"VpaBHenus"

133 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
"OyHkuun"

134 Hrorosast koHTpOIBHAS paboTa

135 Wroroas KoHTpoJIBbHAS paboTa

136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aIUs 3HAHUT 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




HOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Kontpoaivie Hpakriyeckue fll?»y‘leﬂl/lﬂ :)lﬁl()l;l;OBaTeanue
padoThI padoThI pecypenr
1 [IpumeHneHne mporu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIII HA MOHOTOHHOCTh M 9KCTPEMYMBI
9 [IpumeHneHne mporu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI
3 [IpumeHneHne mpoU3BOIHON K UCCIEI0BAHUIO 1
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpumeHneHne mporu3BOIHON K UCCIEI0BAHUIO 1
(GyHKIHMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpumeHeHne Mponu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIIMI HAa MOHOTOHHOCTB M 3KCTPEMYMBbI
5 IIpumeHeHne MpON3BOJHON K HCCIIEI0BAHUIO 1
(GyHKIMNA HAa MOHOTOHHOCTB U 9KCTPEMYMBI
7 Haxoxzaenne HaubosbIIero 1 HAUMEHbBILIETO 1
3HAYEHUS HENPEPbIBHON (PYHKIINK HA OTpE3Ke
8 HaxoxxneHune HanOoIbIIero 1 HAMMEHbIIETO 1
3HAYEHUS HENPEPbIBHOM (PYHKIINU HA OTpe3Ke
9 Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO 1
3HA4YeHHUs HETPEPHIBHOM (PYHKIIMH HA OTpE3Ke
Haxoxzaenne HaubosbII1ero 1 HaUMEHbILIETO
10 3HAYEHUS HENPEepbIBHOM (PYHKIINN HA OTpe3Ke 1




Haxoxc):[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

1 3HAYEHUS HEMPEPbIBHOM (PYHKIIUU HA OTpE3Ke

12 Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIETO
3HAYEHUS HEMPEPHIBHON (PYHKIIUU HA OTPE3KE

13 [IpuMeHeHne MpON3BOIHOM 1JIs1 HAXOKIAECHUS
HaWJIy4lIero peleHus B NPUKIAJHbIX 3a/1a4ax

14 [IpumeneHnne npou3BOIHOM 11l HAXO0XKACHUS
HaWJIy4lIero pelieHus B MPUKIAAHbIX 3a/1a4ax
[IpumeneHnne npou3BOIHOM ISl OIIPEACIICHUS

15 CKOpPOCTH U YCKOPEHHMS ITPOIIECCa, 3aJaHHOTO
dbopmyItoit mwim rpaduKoM
[IpuMeHeHne npou3BOHOM 1J1s1 ONpeIeTeHUs

16 CKOPOCTHU U YCKOPEHHMS IpoLecca, 3aJaHHOTO
dbopmyItoit mwim rpaduKoM

17 Kommnosunus ¢yHkimit

18 Kommnozumust GyHkImit

19 Kommnosurus ¢hyHkImit

20 I'eomeTpuueckue oOpas3sl ypaBHEHUH Ha
KOOPJMHATHOM IIOCKOCTH

21 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJAMHATHOMU MJIOCKOCTH

99 KonrtponbHas pabora: "HccnenoBanue GyHKIMiA ¢
MOMOIIIbIO TPOU3BOAHON"

93 [lepBoobOpazHas, OCHOBHOE CBONCTBO
epBOOOPaA3HBIX

24 [TepBooOpasHblie dNeMEHTapHBIX (QYHKITUH.

[IpaBuia HaX0XICHHS IEPBOOOPA3HBIX




[lepBooOpa3HbIe AIeMEHTAPHBIX ()YHKITHA.

25
[IpaBuia HaX0XI€HHsI IEPBOOOPA3HBIX

26 Wuterpan. 'eomeTpruyeckuil cMbIC HHTErpajia

97 Beruuciienue onpenenéHHOro MHTErpaa 1no
dhopmyne HeroTona-JleiioHuIa

28 Beruucnenue onpenenéHHoro MHTerpaa 1o
dbopmynie Hetotona-Jleiioauma

29 [IpumMeHeHMe UHTErpana A HaXOXKACHUS
TIoMIaIeH TUIOCKUX (PUTYp

30 [IpuMeHeHMe UHTErpana A HaXOXKAECHUS 00bEMOB
reOMETPHUECKUX Tell

31 [Tpumeps! pemennii qudQepeHnraIbHbIX
YpaBHEHUU

39 [Tpumeps! perennit uddepeHraaIbHbIX
YpaBHEHUU
MareMaTHuecKoe MOJICIMPOBAHUE PEATbHBIX

33 MIPOLIECCOB € MOMOIIBIO Au(hepeHIINaTEHBIX
ypaBHEHUN

34 Kontponbnas padota: "[lepsoobpaznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA U
rpaduxu

36 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U
rpaduxu

37 Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U
rpaduxu

38 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U

rpaduxu




Tpuronomerpuveckue GyHKINHU, UX CBOMCTBA U

39 1
rpaduku

40 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPaBHEHUH C 1
MOMOIIIBIO0 TPUTOHOMETPUIECKOI OKPY)KHOCTH

41 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHH C 1
IIOMOILBIO TPUTOHOMETPUYECKOI OKPYKHOCTH

42 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPaBHEHUH C 1
MIOMOILBIO TPUTOHOMETPUUECKOI OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUYECKIX YPaBHEHUH C 1
MTOMOIIIBIO0 TPUTOHOMETPUIECKOI OKPY)KHOCTH

44 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1

47 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
KontponsHas padora: "['paduku

48 TPUTOHOMETPUUYECKUX (QYHKLUH. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELICHHS TOKa3aTeIbHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METOJIBI PEIICHHSI TOKA3aTEIBbHBIX 1
HEPaBEHCTB

51 OCHOBHbBIE METO/IbI PELICHH TOKa3aTeIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PELLICHHS TOKa3aTeIbHBIX 1
HEPaBEHCTB

53 OcCHOBHBIE METOBI PELIECHUS JIOrapu(PMUIECKUX 1

HEpPaBEHCTB




OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUUECKUX

o4
HEPABCHCTB

55 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMHUUECKUX
HEPABEHCTB

56 OCHOBHBIE METO/Ibl pEeLIECHUS JIOrapu(PMHUUECKUX
HEPABCHCTB

57 OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATbHBIX
HEPABEHCTB

58 OCHOBHBIE METO/bI PELICHUS UPPALIMOHATbHBIX
HEPaBEHCTB

59 OCHOBHBIE METOABI PELIECHUS UPPALMOHAIbHBIX
HEPABEHCTB

60 OCHOBHBIE METO/bI PELIECHUS UPPALIMOHATbHBIX
HEPaBEHCTB

61 I'paduueckue MeTOIBI PeIICHUS UPPAITMOHATBHBIX
YpaBHEHUU

62 I'paduueckue MeTOIbl pelIeHHUs UPPALMOHAIBHBIX
ypaBHEHUN

63 I'padnueckue MeToabl pereHus moKa3aTeabHbIX
YpaBHEHUU

64 I'padrueckue MeTo bl peLIeHHs TOKa3aTeIbHbIX
HEPaBEHCTB

65 I'paduueckue MeTObI pelIeHUs JoTapuPpMUIECKIX
ypaBHEHUH

66 I'padryeckue MeToabl pemeHus JIorapupMuIecKix
HEPaBEHCTB

67 I'paduueckue MeTObI pelIeHUs JOTapuPMUIECKIX

HEpPaBEHCTB




I'padmyeckue MeToAbI pelIeHUs OKa3aTeIbHBIX U

08 Jorapu(pMUUECKUX ypaBHEHUN

69 I'paduueckue MeTOIbI peLICHNS TOKA3aTeIbHBIX U
norapu)MUYECKUX ypaBHEHUI

70 I'paduueckue MeTo bl pelIeHHs TOKa3aTeIbHbIX U
Jorapu(pMHUECKUX HEPABEHCTB

71 I'paduueckue METOIbI peLICHNS TOKA3aTeIbHBIX U
Jorapu(pMHUUECKUX HEPABEHCTB

79 KonTponbnas padora: "UppannonanbHele,
MoKa3aTeIbHbIE U Jorapru(MUIecKre HepaBeHCTBa"
KommiekcHble uncna. Anrebpandeckas u

73 TPUTOHOMETpUYECKast (POPMBI 3arucu
KOMIIJIEKCHOT'O YHCIIa
KomriexcHele uncna. AnreOpandeckas u

74 TPUTOHOMETpUYECKast (POPMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa

75 ApudpmeTrrueckue onepanuu ¢ KOMIJIEKCHBIMU
qrclIaMu

76 Apudmernueckue onepanuy ¢ KOMIJIEKCHBIMU
qrclIaMu

77 N300pakeHre KOMIUIEKCHBIX YnCell Ha
KOOPJAWUHATHOM TUNIOCKOCTH

78 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJMHATHOM IIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIIJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. Kopau n-oii ctenenu us3

KOMIIJICKCHOT'O YHCJia




HpI/IMeHeHI/Ie KOMIUJICKCHBIX YUCCJI IJIA pCHICHUSA

81 (U3NYIECKUX U TEOMETPHUECKUX 33124 1

82 KonTponpnas padora: "KommnekcHsie gucna' 1

83 HarypanbHble u 1ienpie yucia 1

84 HarypanbHble u 1einble ynucna 1

85 [IpuMeHeHne NMPU3HAKOB ACIUMOCTH EIBIX YHCEIT 1

86 [IpumeHeHne NpU3HAKOB AE€IMMOCTH LIEJIBIX YU CET 1

g7 [TpuMeHeHre NPU3HAKOB JICTMMOCTH TISITBIX YHCEIT: 1
HOJ u HOK

88 [IpuMeHeHHE TPU3HAKOB ACTUMOCTH TENIBIX YUCEIT: 1
HOJ u HOK

89 [IpuMeHeHHE TPU3HAKOB JACTUMOCTH TEJIBIX YHCEIT: 1
OCTaTKH IO MOJYJTIO

90 [TpuMeHeHHe TPU3HAKOB JICTTMMOCTH TISITBIX YUCEIT: 1
OCTaTKH MO MOJYITIO
[IpuMeHeHHE TPU3HAKOB JACITUMOCTH TEJTBIX YUCEIT:

91 anroput™ EBKiuaa nms pemeHus 3a1a4 B LeJbIX 1
qrcnax

92 KonTponbHast padota: "Teopus 1enbix gucen" 1

93 CucremMa 1 COBOKYITHOCTh ypaBHEHHIA. 1
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS

94 Cucrema 1 COBOKYITHOCTh ypaBHEHUII. 1
PaBHOCWIIBHBIE CHCTEMBI H CUCTEMBI-CIICIICTBUS

95 OCHOBHBIE METOBI PEIICHUS CUCTEM U 1
COBOKYITHOCTEM pallMOHAJIbHBIX YPABHEHHI

96 OCHOBHBIE METOBI PEUICHUSI CUCTEM U 1

COBOKYITHOCTEN UPPALMOHATIBbHBIX YPABHEHUM




97 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeNbHBIX YpaBHEHUN

08 OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH IT0KA3aTeIbHbIX YPABHECHUI

OCHOBHBIE MCTOJBbI pCHICHUSA CUCTEM U

99
COBOKYITHOCTEH JIorapu(MUYECKUX YpaBHEHHI

100 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH JIOrapu(PMUUYECKUX YPaBHEHHIA

[IpumeHeHne CUCTEM K PELIEHUIO MAaTEMaTUYECKUX
101 3ajad ¥ 3a/1a4 U3 Pa3IM4HbIX 00JIaCTel HAYKU U

peanbHOM )XU3HU, MHTEPIIPETALUs TOJYYEHHBIX
pe3yabTaToOB

[IpuMeHeHHe cUCTeM K PelIeHUI0 MaTeMaTHYECKIX
102 3ajad ¥ 3a/1a4 U3 Pa3IM4HbIX 00JIaCTel HAYKU U

peanbHOM JXKU3HU, MHTEPIIPETALUs TOIYYEHHBIX
pe3yabTaToOB

IIpuMeHeHre HEpPaBEHCTB K PELICHHIO
103 MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3 Pa3InYHbIX
oOyacTell HayKH U peaJlbHOM JKU3HH,

HUHTCpHpCTAlUA ITOJTYUCHHBIX PE3YJILTATOB

KonTponbnas pabota: "CucTeMbl palinOHaNbHBIX,
104 VPPaLMOHAIIBHBIX TIOKA3aTEIbHbIX U
Jorapu(pMUUECKUX ypaBHEHUN"

105 PannonasibHbIe ypaBHEHHUS ¢ TapaMeTpaMu

106 PanmonansHble HepaBeHCTBaA ¢ apaMeTpamMu

107 PanmonaneHble cucTEMBI ¢ MapaMeTpaMu

108 HppaumoHnanbHble ypaBHEHMSI, HEPABEHCTBA C
rapamMeTpamu




109 HppanmoHanbHble CHCTEMBI C TapaMeTpaMu 1

110 IToka3aTenbHble ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu

111 [TokazaTenbHBIE CUCTEMBI C TTapaMEeTPaMU 1

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C 1
napameTpamu

113 JlorapudMuueckre CHCTEMBI C TapaMeTpaMu 1

114 TpuronomeTpudeckre ypaBHEHHUsI C TapaMeTpamMu 1

115 TpuronomeTpuueckre HEPaBEHCTBA C TTapaMETPaMHU 1

116 TpuronomeTpuyeckre CUCTEMBI C TapaMeETPAMHU 1
[TocTpoeHue u ucciae10BaHne MaTeMaTUYECKUX

117 MOZEJIEH peaIbHBIX CUTYALIM C IOMOLIBIO 1
YPaBHEHUH € ITapaMeTpamMu
[TocTpoeHue u ucciae10BaHne MaTeMaTUYECKUX

118 MOJIENIEN peaJIbHBIX CUTYALUH C TIOMOIIBIO CUCTEM 1
ypaBHEHUH C apaMeTpaMu
ITocTpoeHue u ucciae10BaHne MaTeMaTUYECKUX

119 MOJIENIEN pEAJIbHBIX CUTYALUH C TIOMOIIBIO CUCTEM 1
ypaBHEHUH C apaMeTpaMu

120 KonTponbHas padora: "3amgauu ¢ mapamerpamu' 1

121 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "YpaBHeHus"

122 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHui: "YpaBHeHus"

123 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3aIIHS 1

3HaHui: "YpaBHeHus. Cuctembl ypaBHeHUI"




[ToBTrOpenue, 0600IIEHNE, CUCTEMATH3AIHS

124 - " 1
3HaHuii: "HepaBeHcTBa

125 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuii: "HepaBeHncrna"

126 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATHU3 AL 1
3HaHuii: "HepaBencrna"

127 [ToBTOpeHme, 06001eHNE, CUCTEMATH3AIUS 1
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

128 [ToBTOpeHME, 00001IIEHNE, CUCTEMATH3AIUS 1
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

129 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

130 [ToBTOpeHME, 00600IIIEHNE, CUCTEMATH3AIUS 1
3HaHui: "MIHTErpan u ero npumeHeHue"

131 [ToBTOpeHME, 00001IIEHNE, CUCTEMATH3AIUS 1
3HaHui: "Oyakun"

132 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"

133 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT 1
3HaHui: "Oyakun"

134 HToroBast KOHTpoOJIbHASA paboTa

135 HToroBast KOHTpoOJIbHASA paboTa

136 [ToBTOpEeHME, 0000IIEHNE, CHCTEeMAaTH3aINsT 3HAHUN

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. «Anrebpa wu Havama aHanmm3a: y4eb. g1 10-11  xmace
oOmeoOpazoBarenbubix yupexaeHuit/ LA, Anumos, FO.M. Konsrun, HO.B.
CunopoB u ap. — 18 uza.-M.: IIpocsenienne, 2015r.

METOJIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS

1. YueOnuk: AnreOpa u Hadajma MaTeMaTHdeckoro ananmsa, 10 11
KJIACCHI: yUeOHUK JIs 001eo0pa3oBaTenbHbIX yupexkaennii /I11.A. AnmumoB [u
1p.], - M.: IIpocsemienue, 2015r.

2. anreOpa u Havana aHanu3a 10-11, TemaTudeckue TeCThl: ydeOHOe
noco-oue./B.K. Illapanosa. — PoctoB H//l.: ®enukce, 2014.

3. KoHTposbHO-U3MepuTeabHbIe MaTepuaibl. Airedpa v Hayajga aHallu3a:
10 xnacc / coct. A.H. Pypykun. — M.: BAKO, 2015

4. KoHTpOIbHO-U3MEPUTENIbHBIE MaTEpHaIIbl. AJIreOpa U Hayasla aHajau3a:
11 xnacc / coct. A.H. Pypykun. — M.: BAKO, 2015



