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HOACHUTEJBHASA 3AIIMCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro kKypca oOydarouiudecsi OBIJIaJIeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havyajl MaTeMaTHUYECKOro aHallu3a 3aKjia/IbIBaeT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHEHTHUPOBATHCA B COBPEMEHHBIX HHU(POBBIX W KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIIONB30BaTh UX IS JajbHEHUIIEero oOpa3oBaHUsA U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE U KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa u Hadaja MaTeMaTHYECKOTO
aHanM3a» 00ydYaroIIuecs MOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJENICH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIUAIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOopMHpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeSTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHON  KOHIEHTpAud BHHUMAHUSA,
CaMOCTOSITENIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTH4YeCKOIro
aHaJlM3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BbIJCJICHBI CIEAYIOLUE COAepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanusa», «MHoxkecTBa u  Joruka». Bce ocHoBHbIE
COJIEPKATENIbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET



oOydeHHs Ha YpPOBHE CpEIHEro oOIero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Opyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJBKY OOBEIUHSIET B cebe
cofiepKaHWe HECKOJbKMX MaTeMaTH4eCKUX IUCIHIUIMH, TaKuxX Kak anre0pa,
TPUTOHOMETPHS, MATeMaTHUECKUH aHaiu3, TEOpPHs MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMaTUYECKUM allapaToM, Yy HUX MOCJIeN0BaTeNIbHO (popmupyeTcs u
COBEPILIECHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHUYECKyI0 MOJENb peabHON
CUTYyallud, MPUMEHSTh 3HAHUS, MOJy4YeHHbIE NMPH U3YYEHUU Yy4eOHOTro Kypca, JJIs
peIIeHUs] CaMOCTOATENBHO C(HOPMYTUPOBAHHON MaTeMaTUYECKOM 3a/1auu, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopepxxarenpHO-MeTOIMYeCKast JUHHS «Uucia W BBIYUCICHUS) 3aBeplIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpenHero oduiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKJIIOYAIOMINX B C€OSI MCIOJIb30BAaHUE Pa3TUYHBIX
dbopM 3ammcu ymcna, yMEHUE JeNaTh NPUKHUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHUS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOKECTBA HaTypajibHbIX, IEJbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleUu(UYECKue 3aJaud M OIEpaluu: JeJIeHHUE Haleno,
ONEPUPOBAHUE OCTAaTKaMU Ha MHOXECTBE LIEJbIX 4YHUCEN, O0coOble CBOMCTBA
paloHaNbHBIX M MUpPPaMOHATIBHBIX YHCEN, apu(METUUYECKUE ONepaliu, a TaKxKe
U3BJICYCHUE KOPHSA HATYpabHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIEHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeACTaBI€HUE O €IWHCTBE MATEeMAaTUKH KaK HayKu U €€ poju B
MOCTPOCHUU MOJIEJCH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3aIHS.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» pEaTU3yeTCs Ha MPOTSHKCHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOuero oOpa3oBaHHs, MOCKOJIbKY B Ka)XIOM
paznene IlporpamMMbl MpenyCMOTPEHO pEeLIEHHE COOTBETCTBYIOIIMX 3afad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
paloHaNIbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkamx mnapametpsl. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEIOBAaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEIICHUH MPUKIATHBIX
3a]a4 ¥ 3a7a4 Ha HaXOXKJIEHUE HanOOJBIINX M HAWUMEHBIINX 3HAYCHUH (DYHKIINH.
JlanHast comepkarenbHas JTUHUS BKIIOYAaeT B ceOst Takke GOpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€rel 1o  (Qopmynam, mpeoOpa3oBaHUs  PaLUOHAIBHBIX,



UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHI, a TaKXKe BBIPAXKEHUH,
COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIIee  pa3BUTHE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TyKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npeniaraeT d()QPEeKTUBHBIE WHCTPYMEHTBI JJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbBIX 33]]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopnepxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaduKU» TECHO
NEPEIUIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCT U3YUYEHNs MaTepraia. M3ydeHue cTeneHHou,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNM, NX CBOICTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIIMYUHAMH, HCCIENOBATh TOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cofepKaTeIbHOM JTMHUM HALEJIEH Ha Pa3BUTHE YMEHUN
Y HABBIKOB, IMO3BOJSIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAHHUIO AHAJIOTUH.

ConepxartenbHasd nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKIHMA, ONPEAENiATh HX HAWOONBIINE W HAUMEHbBIINE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
MO3BOJISIET HAXOJWUTh HAaWIydlllee pelieHue B MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHMYECKHX, 3aJla4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTO
aHanu3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATbHO-JIOTHUYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE M HCKyccTBe. OOydarouuecss y3HalT O
BBIJIAIOIINXCST pe3yJibTaTaX, MOJYYEHHBIX B XOJE€ pAa3BUTHS MaTEMAaTHKU Kak
HayKH, 1 00 UX aBTOpPaXx.

CopepxarenpHO-MeTOANYECKasl TUHUSA «MHOKECTBa U JIOTHMKa» BKIIOYAET B
ceOsi DJIEMEHTbl TEOPUU MHOXKECTB M MaTeMaTH4ecKol JOruku. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpearaloT Haubosiee YHUBEPCAJIBHBIA S3bIK, OOBEIUHSIONINI BCE pazJieibl



MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTUYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO maTh
BO3MOXXHOCTh OOydYaromiemycsi MOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHOW MAaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUW U CIEJOBAHUE OMNpPEACTEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4Jaronmxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKK KPUTHUECKOTO MBIIUICHHUS.

B yueOHOM Kkypce «AnreOpa M Hadajga MaTEMaTUYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEITUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIECH peaJbHBIX
CUTyalluii, WCCIEAOBAHHUS HJTUX MOJENIEeH C TOMOIIBI0 armapara aireopbl u
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KQXKIIBIM U3 pa3/ieloB MPOrpaMMBbI, IIOCKOJIBKY BeCh MaTepHal
y4e0HOro Kypca MIMPOKO MCIOJB3YETCs Al PelIeHUs NMPUKIATHBIX 3amad. [lpu
pElIEHUN  pEabHbIX  NPAKTUYECKUX  3aj7ad  oOydaromuecs  pa3BUBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETHU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX 3a7ad
OpraHu3yeTCs B IpOILecce U3YUEHHsI BCeX TeM yueOHOTo Kypca «AnreOpa 1 Havyana
MaTEMaTUYECKOTO aHaTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).

COILEPKXAHUE OBYUYEHUA
10 KJTACC

YucJa 1 BbIYUCIEHUS

PanmonanbHbie unciia. OOBIKHOBEHHBIE U JIECSITUYHBIE APOOU, MPOILICHTHI,
OeckOHeuHble TNepuoanyeckue Apoou. IlpumeHeHue apoOGell W MPOLEHTOB IS
pELICHUs MPUKJIAIHBIX 3aa4 U3 Pa3JIUYHbIX OTPACIIEN 3HAHUM U PEaTbHOU KU3HU.

JlecTBUTENbHBIE 4YHMCJIA. PalMoHaNbHBIE W UPpAMOHAIBHBIC YHCIIA.
Apudmernueckue  omnepanud ¢ JICUCTBUTENbHBIMH  4uCIaMU.  Moayib
JEUCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [Ipubnmxk€HHbIC BBIYUCICHUS, TTPAaBUIIA
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIYMCICHUM.



Crenenp c 1enbIM mnokaszatenemM. bunom Herotona. HMcmonb3oBaHue
MOAXO/ISIIEH (POPMBI 3aMKUCH ACUCTBUTEIBHBIX YUCEN JJIS1 PEIICHUS MTPAKTUYECKUX
3a/1a4 ¥ NPEJCTABICHUS JaHHBIX.

Apudmernueckuit KOpeHb HaTypajabHON CTEIIEHH U €T0 CBOMCTRA.

CreneHb € palnMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIIBHBIM ITOKA3aTEJIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecaTnyHble U HaTypaJbHBIC
JoTapu(pMBbI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPECHb
ypaBHEHUs. PaBHOCWIBHBIC YpaBHEHHUSI M YpaBHEHMS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EJBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUHN U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIOWJIEH C ocraTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COJIEPXKAIIUX CTEIIEHU U KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHoBHBIE METO/IbI pelieHust
UppalMoHaIbHbIX YPaBHCHUH.

ITokazaTenbHble ypaBHEHHUS. OCHOBHBICE METOABI PEIICHUS MOKa3aTeIbHBIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmmueckue yYpaBHEHUH. OcHOBHBIC METO/IbI pereHus
Jorapu(pMUYECKUX YPaBHCHHM.

OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMEeTpUYECKUX YpaBHEHU M.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMW. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. Omnpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKUH CMBICT U
CBOMCTBA, BBIYMCIICHHE €r0 3HAYEHUS, IPUMEHECHHUE ONPEACIUTENS ISl PEIICHUS
CUCTEMbl JIMHEMHBIX ypaBHEHUW. PelleHue NpuKIaJHbIX 3aJad C IOMOIIbIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccinemoBanue MNOCTPOCHHOM MOJAEIU C
ITOMOUIBIO MATPHI] U ONIPEIEITUTEIIEH.

[TocTpoeHne mMaTeMaTUYEeCKUX MOJIEJIEM pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUM W HEPABEHCTB. lIpMMeHEHHE ypaBHEHUN U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IUdYHBIX 00JIaCTe HAyKH WU pPeaTbHOMN
YKA3HH.

DYyHKIUHN U TPAPUKH



Oynkuus, crnocoObsl 3amganus ¢GyHKIUH. B3anmHO oOpaTHble (QyHKUIHU.
Komnosunus ¢ynkuuit. I'padux QyHkummu. DnemeHTapHble MNpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOnacTh onpeneneHuss 1 MHOXECTBO 3HaueHU QpyHkumu. Hymu QyHkumu.
[TpomexyTku 3HaKomocTossHCTBa. YETHBIE M HeUEéTHBIC QyHKIMU. [lepruoanueckue
¢bynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUIMH. MakCUMyMbl U MHUHHUMYMBI
¢bynkiun. Hanbomnpiiee 1 HaMeHblIlIee 3HaYeHUs PYHKIIMU Ha TIPOMEXKYTKE.

JIuneiiHas, KBaapaTH4Has U JAPOOHO-IMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHKUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHasi (pyHKLMS C HATYpaJbHBIM U II€JIBIM MOKazareneM. E€ cBoiicTBa u
rpajuk. CpoiicTBa M Tpaduk KOpHS N-OM CTENeHW Kak (QyHKIUH OOpaTHOM
CTEIICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[TokazarenbHast U Jorapupmuueckass (GyHKIUH, UX CBOMCTBA U TpauUKH.
Hcnonp3oBanue rpadpukoB GyHKIUHN 1715 pelIeHUs] ypaBHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIECHUE TPUTOHOMETPUUECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTM B pEaJbHBIX MpOIEccaXx M SBICHUSX.
['paduku peasibHbIX 3aBUCUMOCTEM.

Havana MmaTeMaTH4€CKOro aHaJIN3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUS ITOCJIEAOBATEIbHOCTEH. MeTox
MaTeMaTU4YeCKON UHIYKIUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
IIOCJIEIOBATEIBHOCTH. VICTOpHsI BO3HUKHOBEHMSI MATEMAaTHYECKOIO aHAIM3a Kak
aHaJln3a OECKOHEUHO MAaJIbIX.

Apudmernueckast 1 reoMeTpruecKas nporpeccuu. beckoneuHo yObiBaromast
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH I€OMETPUUYECKON
nporpeccuy. JINHEMHBIN U SKCIIOHEHIMANBHBIN pocT. Yncno e. @opmyiia CI0KHBIX
IpOLEHTOB. Mcronb30BaHWE TMPOTPECCUU JUIsl PELIEHUs pealbHbIX —3a1ay
IPUKJIAJHOIO XapaKTepa.

HenpepoiBubie (yHKIIMM W WX cBoicTBa. TOYkM paspbiBa. ACHUMIITOTHI
rpadukoB QyHkuuid. CBoHCTBa (YyHKUMH HENpPEpBIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB Ul PELICHHWs HEPaBeHCTB. l[IpuMeHEeHHe CBOWCTB HENPEPBIBHBIX
GyHKIMI 1715 penieHus 3a1a4.

[lepBas u BTOpas npousBoanble GyHKIUU. Onpenenenrue, reOMeTpUIeCKui U
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUY.

[IpousBoaHbIE  BIEMEHTapHBIX  (PYHKIUH. IIponsBogHass  CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUH.

MHokecTBa M JIOrHKA

MHoxecTBO, oOlepanuy HaJ MHOXKECTBAMU M UX CBOMCTBa. JluarpaMmsl
Oinepa—Benna. I[IpumMeHEHME TEOPETUKO-MHOXECTBEHHOIO —ammapara s



OMHKCAHUSl peaNbHbIX NPOIECCOB U SABICHUH, MPH PEIIEHUH 3anad U3 APYTux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOIOo OOBEKTa, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE YPaBHEHHUS.

11 KITACC

Yuciaa v BIYMCICHUA

HatypaneHble u nensie yucna. [IpuMeHeHrne npu3HAaKOB JETMMOCTH LEIbIX
yucel, HauOonpmuii oOmuii memurens (manee — HOJ]) m HamMensliniee oOimee
kpaTtHoe (nanee — HOK), ocrarkoB no monyimto, anropurma EBkinaa ans pemeHus
3a/1a4 B LEJIBIX YUCIIAX.

KommekcHple umcna. AnreOpanyeckas W TPUTOHOMETpHUYECKas (POPMBI
3alMCH KOMIUIEKCHOTO 4Hclia. Apu(pMETUYECKHE Omnepaluu C KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyiia Myaspa. KopHu N-oif CTENEHU U3 KOMIUIEKCHOrO yucia. IIpumenenue
KOMIUIEKCHBIX YUCEI I pelieHusl (PU3NYECKUX U FTEOMETPUUECKUX 3a/1au.

YpaBHeHNs U HEPABEHCTBA

CucreMa M COBOKYIIHOCTb YPAaBHEHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PAaBHOCHIIbHBIE HEPABEHCTBA.

OTO0op  KOpHEHl  TPUTOHOMETPUYECKHMX  YPaBHEHHH €  MOMOUIbIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PenieHne TpuroHoMEeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOABl PELICHUS TOKA3aTEeNbHBIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHMS] CUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX,
UPPALMOHATIBHBIX, TOKA3aTENIbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HayKu U peanbHOMN
YKWU3HM, NHTEPIPETALMS [OJTYyYEHHBIX PE3YJIbTATOB.

@OyHkuuu U rpadpuku

I'padpux kommosunuu (yHkuil. ['eoMerpuueckue o0pa3bl ypaBHEHHH U
HEPaBEHCTB Ha KOOPJIAWHATHOM ITUIOCKOCTH.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKHU.

['padrueckre mMeTonmbl pelieHUs YpaBHEHUN W HEpaBeHCTB. | 'paduueckue
METO/Ibl PEIlICHU 3a/1a4 C TapaMEeTPAMH.

Hcnons3oBanue rpadukoB GYHKIUN 1T UCCIECIOBAHUS TMPOIECCOB M
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTUX Yy4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana maTemMaTH4ecKoro aHajimsa



[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTDH U
skcTpeMymbl.  Haxokaenue  HauOONbIIEro M HAaUMEHBIIErOo  3HAYEHUU
HENPEepHIBHON (YHKIIMH HAa OTPE3KE.

[IpuMeHEHnE TPOU3BOJHOM I HAXOXKICHUS HAWJIY4dIlero pEUICHUs B
NPUKIAIHBIX 3a/adax, UIsl ONPENCIICHUS] CKOPOCTH M YCKOPEHMS IMpolecca,
3aJIaHHOTO (HOPMYJIION MK TpauKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKIuH. [IpaBuina HaxoxIeHUs TepBOOOPa3HbIX.

HNnTerpain. ['eomeTpuueckuu CMBICJI MHTErpala. Brruucienue
onpenenéHHoro uHTerpana o gopmyne Hetorona-Jleionua.

[Ipumenenrne uWHTErpajia A HAXOXKICHHUS IUIOMAACH IJIOCKUX (GUryp u
00BEMOB F€OMETPUUECKUX TEI.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTudeckoe

MOJICIMPOBAHUE PEANTbHBIX IMPOILIECCOB C TOMOIIBI0  AuddepeHIInaIbHbIX
YPaBHECHUM.
IDTJAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAJIA MATEMATHUYECKOT'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKM 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  OOIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM,
IpoLEenyp TpakJaHCKOro oOmecTBa (BbIOOPBI, OMNPOCHI U JIPYroe), yMEHHUe
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUNCKON Tpa)kKIaHCKON HUIEHTUYHOCTH, YBOKECHHS K
MPONUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIEHHUE K
JTOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHUCKOTO Hapojaa, chOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEJCHHUS, CBS3aHHOIO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKHU U JEATEIbHOCTbIO YYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHE YCTOMYUBOTO OYAYIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOLIEHUWE K MHPY, BKIIOYAsl ICTETHKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEW, 00BEKTOB, 3a7a4, PEIICHUN, PACCYKIEHUH, BOCTIPUUMYHUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIMTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOT0 U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3/IOPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3uvecKas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH TPYIOJIO0US, UHTEPEC K PazIMUHBIM
chepam mnpodeccuoHaNbHON NEATETBHOCTH, CBA3aHHBIM C MaTeMaTHKOW M €&
NPUIIOKEHUSIMU, YMEHHE COBEPIATh OCO3HAHHBIN BBIOOp Oymymiei mpodeccuu u
pean30BbIBaTh COOCTBEHHBIE JKW3HEHHBIC IJIaHBI, TOTOBHOCTh U CIOCOOHOCTH K
MaTEeMaTUYeCKOMYy 00pa30BaHUIO U

caM000pa30BaHUI0 Ha MPOTSHKEHUM BCEH JKW3HH, TOTOBHOCTh K AKTHBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHWE BIWSHUS
COIIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOJHON M COIMATBHOM
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIEM, OpUCHTAIIUS
HAa TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl penieHus 3ajad B 00JacTu
OKpYXaromel cpepl, IUIaHUPOBAaHUE TIOCTYIIKOB W OIICHKA HMX BO3MOXKHBIX
MIOCJICJICTBUM VISl OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeIOBEUYECKOW MESITCIBHOCTH, ITAloB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS IIUBUJIM3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKOM KyJIbTYpOH KakK CpEJACTBOM TO3HAHUS MHUPA,
TOTOBHOCTh OCYIIIECTBIIATh MPOCKTHYIO U HCCIEIOBATEIbCKYIO JIEATeIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aeficTBus:

BBIBJIITD M XapAaKTEpPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OIpeJeIeHNs MOHATUI, YCTAHABIMBATh CYLUIECTBEHHbIN MPU3HAK KJacCcU(UKaAIUY,
OCHOBaHUS 7151 0000IIEHHS U CPaBHEHMSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,



BOCIIpUHUMATh,  (opMymupoBaTh U  MOPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJIAITH MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VMHIYKTUBHBIX YMO3aKIOUEHUI, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO AOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHIM
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIACHUS U BHIBOJIBI;

BEIOWPATh CMOCO0 pemeHnus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHUS, BBHIOMpATh HaWOoJiee TMOAXOASAIIMA ¢ y4ETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3soBble uccieaoBare/ibCKue 1eiCTBUA:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
GbopMynaMpoBaTh  BONPOCHl,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MHpoOIIEMYy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apTyMEHTHPOBATH
CBOIO MO3UIIHAI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBaHHE
110 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 0ObEKTa, SIBICHMS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHu, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCIIEIOBAHUS, OILEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMPOIECcCa, a TAaKXKE BbIIBUIaThH
MIPEATOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIATH Je(UIIMTH UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJISI PEILLICHUS 3a]1auu;

BBIOMPATh MH(POPMAIHIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BHJIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHHBATh HaAEKHOCTD nHpopManu 1o CaMOCTOATENLHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE JeHCTBUS
OO0wmenne:



BOCIPUHUMATH U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOIIEHHSI, SCHO, TOYHO, TPAaMOTHO BBIp@XaTh CBOI TOYKY 3pEHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTAX, AaBaTh IMOSICHEHUS IO XOJy PEIICHUs 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pe3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha MOHUCK
pELICHUs], COIMOCTABIATh CBOM CYXICHUS C CYXKICHUAMH JPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIEIOBAHUS,
IIPOEKTa, CaMOCTOSITENIBHO BBIOMpaTh (opMar BBICTYIUIEHHS C Y4ETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicCTBUS
Camoopranusauus:

COCTaBJISITh ILJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3ysbTaTa perieHus
MaTeMaTUYECKOM 3a4auu;

MPEABUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3ajauH,
BHOCUTh KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBICHITH MIPUUHHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eITEJILHOCTD:

MOHMMATh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NPUHUMATh IIeJIb COBMECTHOMU
JIEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOoThl, pacrpenessiTh
BUJIbI pabOT, JIOrOoBapuBAThCs, OOCYX AaTh IMpPOLECC W pe3yJabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B TPyNmoBbIX ¢opMax paboThl (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE€ IMITYPMBD)» W HHBIE), BBIMIOJHATH CBOK 4YacTh pabOThHl U
KOOPAUHUPOBATh CBOU JEHUCTBHUS C JPYTMMH YJIEHAMH KOMAaH[bI, OIICHUBATh
Ka4ueCTBO CBOEr0 BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICHCTBUS.



HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce 0Oy4yarOmIMICAd MOJYYUT CIECAYIOIINE
npeaIMeTHbIe Pe3ybTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaTU3a:

Yucaa 1 BBIYUCTCHUA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: PAIMOHAIIBHOE YHCIO, OECKOHEYHas
nepuoanyueckas JApoOb, TMPOIEHTHI, HWPPANMOHATBHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U IEMCTBUTEIIBHBIX YUCET, MOLYJb ACHCTBUTENBHOTO YUCA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3a/ad U3
PA3JIMYHBIX OTPACIICV 3HAHUM U PEATIbHOMN KU3HU;

IPUMEHSATH NPUONMKEHHBIE BBIYMCICHUS, TPABUJIA OKPYTJIEHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLIECHUS
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypaIbHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapUPM UHcCIa, JECITHUYHBIE U
HaTypaJbHBIC JIOTApUDMBIL;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YUCIJIOBOTO apryMEHTa;

OIEPUPOBATH MOHATUAMM: APKCUHYC, APKKOCUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITUSIMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHblE METOJbl pEIIECHUs PAaLUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPAaBHEHWUM, IIPUMEHATH METOJ] HWHTEPBAIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW IMEPEMEHHOM,
MHOTOUYJI€H ¢ IedbIMH Ko3(p(dULIUMEeHTaMH, KOPHM MHOrOYJeHa, HIPUMEHAThH
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUIS pEeLIeHus 3a1ad4;

CBOOOJHO ONEPUPOBATH TMOHITHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHHI,
MaTpula, ONPEACIHUTENb MATPULBI 2 X 2 W €ro TIeOMETPUYECKHH CMBICII,
WCITIOJI30BaTh CBOMICTBA ONpENEeNuTeNss 2 X 2 g BBIYMCIEHHS €ro 3HayeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIlMH C MOMOILBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,



UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOILBI0 MaTpULl U OINpEAEIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBHM C KOPHAMHM [UIsi I[peoOpa3oOBaHMS
BBIPAKCHUM,

BBITNOJIHATH IPeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COAEPIKAIINX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCITI0JIb30BATh CBOMCTBa Jaorapu(pmMoB TUIS npeoopa3zoBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUH;

CBOOO/IHO ONEpPUPOBATH MOHATUSMU: HUPPALMOHANBHBIE, MOKA3aTEIbHbIE U
Jorapu(pMUUECKHEe YpPaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIBHBIX
NEePEXOA0B HIIM OCYLIECTBIISIS IPOBEPKY KOPHEW;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUYECKre GOpMyIIbl ISl TPeoOpa3oBaHUs
TPUTOHOMETPHUUYECKUX BBIPAKCHMI;

CBOOOIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
MPUMEHATh  HeoOXoammble  (HOPMYJIBI  JIJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPHUCCKUX YPaBHECHUM;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBIATH
BBIDOKEHUS, YpPAaBHEHHS, HEPaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIEI0BATh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajireophl.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aMMHO O0OpaTHble (QYHKIUH, KoMmo3uius GyHKUUA, Trpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIC MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEIETICHUS U MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OMEpUpPOBaTh TMOHATHUSAMH: UETHBIE W HEYETHBIE (DYHKIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMHM, HauOoJblliee W HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHSI C HaTypaldbHBIM U
HEeNBIM TOKa3zarejaeM, rpaduK CTENeHHOW (YHKIIMH C HATYpPaJbHBIM W LEJIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTeneHW Kak (QyHKIMH OOpaTHOW CTENEHH C
HATypaJbHBIM MOKa3aTeJIeM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U IAPOOHO-JTHHEWHas
(GYHKIIH, BBITIONHSATH JIEMEHTAPHOE UCCIIEI0OBAHUE U TIOCTPOCHHUE UX TPAPUKOB,;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: TOKa3aTelIbHAass U JorapupMudecKas
GyHKIIUMA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHUH;

CBOOOJIHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
oTpesieNieHne TPUTOHOMETPUUECKUX (DYHKITUI YUCIIOBOTO apTryMEHTa,;



UCIIONB30BaTh rpaduku  (GyHKUIUN JUid  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHUMOCTEH IpU pelIeHuH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U pealbHOMN
KHU3HU, BBIpAXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUUMHAMU;

Hayasa MmaTeMaTH4eCKOro aHaJIn3a:

CBOOO/IHO ONEpUPOBATHh MOHATUSAMHU: apuMeThyeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEYHO yObIBaroIIasi reOMETpUUECKasi MPOrpeccrs, TMHEHHBIA U
HKCMOHEHIIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTAaHTE;

UCIIOJIB30BaTh IIPOTPECCUM I PELICHUS pEeajbHBbIX 3a4ad IPUKIIAJHOTO
XapaKkTepa;

CBOOOJIHO OIEPUPOBATHh MOHATHIMU: MTOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHHUS
NOCJIEIOBATENBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMAaTh OCHOBBI 3apOXKIACHUS MAaTEMaTHYECKOro aHajlM3a Kak aHalau3a
OCCKOHEYHO MaJIBIX;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: HENPEpPBIBHbIE (PYHKUIUU, TOUYKH
pa3peiBa rpaduka GyHKIMU, aCUMITOTHI Ipadrika GyHKINH;

CBOOOJHO OIEPUPOBATH TMOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHUs 3a/1a4;

CBOOO/IHO OIEpUpPOBaTh MOHATUSAMU: TIEepBasi U BTOpas IPOU3BOJHBIC
(GyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYHCIIATh MTPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIMH
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AIEMEHTAPHBIX (PYHKIINA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON IJis
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATH MOHATHSIMHU: MHOXXECTBO, ONEpallMi  Haj
MHO>KECTBaMU;

UCIT0JI30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUisl ONMCaHNs pealbHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX YUYEOHBIX MTPEIMETOB;

CBOOOJHO OMNEPUPOBATH TOHATUAMH: OIpPEACIICHUE, TEOpEeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonimy ob0ydenus B 11 kiacce oOy4aromuics TOJYYUT CIEIYIOUTUE
MpPEeIMETHbIE PE3yJIbTaThl MO0 OTAEIbHBIM T€MaM paboyell mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaTU3a»:

Yucia ¥ BIYMCICHHSA:

cBOOOZIHO OMNEpUPOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJ0€ YHUCIIO,
MHO>KECTBA HAaTypaJIbHBIX M LEJbIX YUCEN, HCIOJIb30BATh NMPHU3HAKH JEIUMOCTH
uenbix yucen, HOJl 1 HOK HaTypanbHbIX uncen s pelieHus 3a1a4, IPUMEHSATh
anroput™m EBkinna;



cBOOOZIHO OMEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHiChIBAaTh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUNUCIICHHUS;

CBOOOJHO ONEpUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTAaBIATh KOMIUIEKCHBIE YMCIa B alreOpanyeckoil u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHNS U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: HUPPALMOHANBHBIE, MOKA3aTEJIbHbIE U
jgorapu(pMUUECKUE HEPABEHCTBA, HAXOAUTb MUX PEUICHUS C  I[OMOIIBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOIHO OINEpUPOBAaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOAuMble (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEIIbHBIE,
jgorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
COJZIeprKalllie MOIYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TaK)Ke 3a/1a4 C IapaMeTPaMH;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIPDAKEHNUs, YPAaBHEHMUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 3a/1a4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHWEM ammapara anreopsl,
WHTEPHPETUPOBATH NOJYYECHHBIN PE3yJIbTar.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKH KOMMO3MIMU (PYHKIUH C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM U  HEpaBeHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUHM JJI1 MOJCIUPOBAHMUS M HCCIEIOBAaHUS peallbHbIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJm3a:

UCITI0JI30BaTh MPOU3BOJHYIO JIJISl UCCIAEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;



HaXOAUTh HanOoJbllIee U HAaMMEHbIIee 3HaAUCHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs TIpoliecca, 3alaHHOro (popmynol wiu
rpaduxom;

CBOOOJHO ONEpUPOBATh MOHATHSAMH: IE€pBOOOpa3Hasi, ONpeneIEHHbIN
WHTErpall, HAXOAWTh IEPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTterpai no popmyie Herotona-JIeitonuna;

HAXOJUTh TJIOMIATHN MIOCKUX (QUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

MMETh IIPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA INPUMEPE
coctaBieHus nudepeHnanbHbIX YPaBHEHUM;

pelaTh NMPUKIAAHBIE 33a4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($uU3NYECKOT0 XapaKkTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aejoB M TeM Kourp Ipakrn  (uuppoBbie)
n/n NMPOrpamMMbl Bee 0JIbHBbIE yeckKue oOpa3oBaTe/ibHbIE
ro padoTbI padoThbI pecypchl
MHOK€eCTBO JEHUCTBUTENBHBIX YHCEIL.
MHorounensl. PanmoHanbHble ypaBHEHHS U 24 1
HEpPaBEHCTBA. Cucremsl JIMHEWHBIX
ypaBHEHUH
Oynkuuu u  rpapuku. CreneHHas 12 1
(GYHKIHUS C IETBIM ITOKa3aTelleM
Apudmernueckuit  KopeHb  N-0i 15 1
creneHu. MppanuoHanpHble ypaBHEHUS
ITokazarenbHas GyHKIMSL. 10 1
[Toka3zaTenbHble ypaBHEHUS
Jlorapudpmuueckas (GyHKIHS. 18 1
JlorapudmMuueckne ypaBHEHHsI
TpuroHomerpuyeckue BBIPAXKEHUS U 29 1
YpaBHEHUs
ITocnenoBarenbHOCTH U MPOTPECCUH 10 1
HenpepriBHble (GyHKIHU. 20 1
[IpousBoHas
[ToBTOpEHME, 00001IcHNE, 5 5
CUCTEMAaTH3alMsl 3HAaHUU
OBIIEE KOJMYECTBO YACOB T1IO 136 10 0

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmyecTBO 4acoB DJIeKTPOH
Tema ypoka Kontp Ipakru  [dara Hble UHUPpOBbIE
n/n cero 0JIbHBIE YeCcKue N3Yy4YCHUA OﬁpaSOBaTeJILHLIe
PadoThI padoThI (rutan/axt)  pecypenbl
MHoXecTBO, o1 WH HaJT MHOKECTBAMH U
1 OIECTBO, OTIEPAIIH Hall MHOMCECTEA 1 01.09.23
MX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1 04.09.23
[Ipumenenn T THKO-MHOXXECTBECHHOT'
3 pUMEHEHHUE €OPETUKO-MHOKECTBEHHOTO 05.09.23
armapara Jijis peueHus 3aaaqy 1
Panmonaneubie umcina. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, IPOIIEHTHI, OECKOHEUHBIC 1 06.09.23
nepuoAnYecKue Jpoou
PanmonaneHbie umcna. OOBIKHOBEHHBIE U
5 JIECATUYHBIE APOOH, TPOIEHTHI, 0ECKOHEUYHbBIE 1 08.09.23
NePUOANYECKHUE TPOOH
IIpumenenun W u HTOB s
6 puMeHeHue Apooe POIICHTOB I 11.09.23
peuieHus: NpUKIAIHbIX 33124 1
[Tpumenenu U U HTOB  JISI
7 puMenenHe  Apode POTICHTOB 12.09.23
pelieHust MPUKIAIHBIX 337124 1
WCTBUTEIbHBIC 4YHCIIa. PalvoHanbHBIE U
8 Heiic eJbHBIC cna. PamuonanbHbIC 13.09.23
MPpALMOHATIbHBIE YHCIIa 1
9 ApuI/I(I)MCTI/I‘-ICCKI/Ie onepaluu c 15.09.23
JIEUCTBUTEIIbHBIMH YHCIIAMHU 1
M b WCTBUTEIBHOTO YU U er
10 ORynb  Aefic €JIbHOTO cna €ro 18.09.23
CBOUCTBA 1
11 [IpubnuxEéHnple  BBIYUCICHUS,  MpaBUIA 20.09.23
OKPYTJICHUS, IPUKUIKA U OIEHKA pe3ysbTaTa 1




BBEIUHCIICHUN
OCHOBHBIE METOJIbI pEIICHUS LEIbIX U

12 JTPOOHO-PAIIMOHATILHBIX ypaBHEHUH u 22.09.23
HEPABEHCTB
OCHOBHBIE METOJIbI pEIIECHUS LEIbIX U

13 JTPOOHO-PALIMOHATBHBIX ypaBHEHUN u 25.09.23
HEPABEHCTB
OCHOBHBIE METOJIbI PEIIEHUS LEIbIX U

14 JTPOOHO-PALIMOHATBHBIX ypaBHEHUM u 26.09.23
HEPABEHCTB
MHoOrounessl  OT  OJHOM  IIEPEMEHHOM.

15 Jenenne MHOrowieHa Ha MHOIOWIEH C 27.09.23
ocratkoM. Teopema besy
MHorowieHsl ¢ nenbiMu Kodddunmenramu.

16 29.09.23
Teopema Buera

17 Pemenne cucreM TMHENHBIX YpaBHEHUN 02.10.23

18 Peuienne cucreM TUHENHBIX YPaBHEHUN 03.10.23
Marpuna CHCTeMBl JMHEHHBIX YpPaBHEHHM.

19 Onpenenurens _ MaTpHIEI 2x2, _ero 04.10.23
TEOMETPUYECKH  CMBICI U CBOMCTBA;
BBIYHCIICHUE €T0 3HAUCHUS
Onpenenurens MaTpHUILIbI 2X2, ero

20 TEOMETPUYECKH  CMBIC ¥ CBOMCTBA; 06.10.23
BBIYHCIICHUE €T0 3HAUCHUS

21 [Ipumenenue ONpE/EIUTENs JUIA  PELIeHH 09.10.23
CHUCTEMBI JINTHEWHBIX YPAaBHEHHI

29 Pemenne NPUKIATHBIX 3a]a4 C MOMOLIbIO 10.10.23
CHUCTEMBI JINTHEWHBIX YPAaBHEHHI

23 Pemienne mnpuKIAgHBIX 3a1ad C TOMOIIBIO 11.10.23




CHUCTEMBbI JINHEHHBIX YPaBHEHU

Kontponpnast ~ pabora: "PannonanbpHble

24 ypaBHeHUss W  HepaBeHcTBAa.  CHCTEMBI 13.10.23
JMHENHBIX YpaBHEHUN"
OyHKIMSA, CrmocoObl  3agaHus  (QYHKIIHH.

25 B3aumno oOpartubie ¢pynkunu. Kommosunus 16.10.23
byHKIUI

2% I'padux GbyHKIHN. 3JIGM€!HTapHI>Ie 1710.23
npeoOpa3zoBaHus rpaduKoB QyHKIIUHA
Ob6nacte  ompeneneHus W MHOXECTBO

27 3HayeHndd  ¢yHkumu. Hymm  Qysknum. 18.10.23
[TpoMexyTKH 3HaK MOCTOSIHCTBA
Yeérurle u HEYETHBIE GbyHKIUH.

28 [lepuonnueckne  ynkumu. I[IpoMexyTKu 20.10.23
MOHOTOHHOCTH (pYHKIIHH
MakcuMyMbl W MHHHUMYMBI  (DYHKIIHH.

29 HaubGonpiiee u HauMeHblllee 3HAYCHUE 23.10.23
(YHKIIMHM Ha IPOMEXKYTKE

30 HHHefIHasi, KBaJpaTuyHas W  JApOOHO- 241023
TuHeHas QyHKIUU

31 OnemeHTapHOE HCCIIe/I0BAHUE M TIOCTPOCHHE 95.10.23
rpadukoB 3TuxX QyHKUIMN

30 DnemeHTapHOE HCCIIENIOBAHNE 1 MOCTPOCHHE 9710.23
rpaduKoB 3TUX QYHKIUN

33 Cremenb C 1ensM TMOKa3zateneMm. buHoM 07.11.23
HproTona

34 Crenenp ¢ meJBIM TIOKa3aTeleM. buHOM 08.11.23
Hsrotona

35 Crenennass (QyHKUUA _C HaTypalbHBIM M 10.11.23
1eNBIM ToKa3aTeneM. E€ cBoiicTBa u rpaduk

36 KonTponpHas padora: "CreneHHast QyHKIHS. 13.11.23




E€ croiicTBa u rpadux"
Apudmernueckuii  KOpeHb  HaTypaJbHOM

37 . 14.11.23
CTEIIEHU U €ro CBOMCTBA
Apudmernueckuii  KOpeHb  HATYpaJIbHOU

38 pud _ kop yp 15.11.23
CTEIICHU U €ro CBOMCTBA

39 [Ipeobpa3oBaHusi 4MCIOBBIX  BBIPAXKEHUI, 1711.23
COZEPKAILIMX CTENIEHU U KOPHU
[IpeoOpazoBaHus YUCIOBBIX  BBIPAKECHUI

40 peobp PaKCIIH, 20.11.23
COACPKAILIMUX CTEIICHU U KOPHU

41 [Ipeobpa3oBanusi 4MCIOBBIX  BBIPAXKECHHI, 21.11.23
COZEPKAILUMX CTENIEHU U KOPHU
Wppaunonanbupie  ypaBHeHusi. (OCHOBHBIE

42 METO/IbI peleHus UPppaALUOHAIIBHBIX 22.11.23
yYpaBHEHUH
Wppaunonanbubie  ypaBHeHUs. (OCHOBHBIE

43 METOJBI peleHus HppaluoHaIbHBIX 24.11.23
YpaBHEHUN
Wppaunonanbubie  ypaBHeHUsA. (OCHOBHBIE

44 METOJBI peleHus HppaluoHaIbHBIX 27.11.23
YpaBHEHUN

45 PaBHOCWIIBHBIE TEPEXOAEl B PEIICHHH 28.11.23
VMppalMOHAJIbHBIX YPaBHEHUMI
PaBHOCHIIBHBI rnepexoasl B

46 oc e epexoabl peLieHnu 29.11.23
VPPALMOHAJIBHBIX YPABHEHUN

47 PaBHOCHIIBHBIE TIEPEXOABl B PEIICHHH 01.12.23
HMppalOHAJIbHBIX YPaBHEHHI
PaBHOCWIBHBIE — TEpexoAbl B CIEHUH

48 PEXOIBE petie 04.12.23
HMppalMOHAJIbHBIX YPaBHEHHI
CaoiicTBa 1 rpaduk KOpHS N-OW CTETEHU Kak

49 GyHKIIMM OOpaTHOW CTEMEHU C HATypadbHBIM 05.12.23

IIOKa3aTcjicM




CgoiicTBa 1 rpaduk KOpHS N-0i CTEIIEHH KaK

50 ¢byHKIMU OOpaTHOM CTENEHM C HATypaJbHBIM 06.12.23
nokazaresieM
Kontponbsnast pabora: "CpoiictBa U rpaduk
51 KOpHs N-oii creneHu. MpparmoHaibHbIS 08.12.23
ypaBHeHuUs"
TENICHb S
50 C CICHb C PALMOHATLHBIM [IOKA3ATENeM U e€ 11.12.23
CBOWCTBA
TENCHb C PallMOHAJILHBIM MTOKA3aTelIeM U e
53 e part 12.12.23
CBOICTBA
TENICHb S
54 C CICHb C PALIMOHATLHBIM [IOKA3ATENeM U e€ 13.12.23
CBOICTBA
ITokazarenbHas KIUs, €€ CBOMCTBA U
55 Pynicuns, 15.12.23
rpaduk
Hcnonb3oBanue rpaduka HKIUU IS
56 paguka - dymicum A 18.12.23
pelIeHus ypaBHEHHHA
Hcnons3oBanue auka KU I
57 rpaguica - bykui A 19.12.23
pelIeHus ypaBHEHHH
[TokazarenbHbBI aBHEHUSI. HOBHBI
58 ORA3ATCALHBIC — YpABHe Octiopitbte 20.12.23
METO/IbI pEIIEHUS MOKA3aTebHBIX YpaBHEHHH
59 [Toka3arenbHple  ypaBHEHWUS. OCHOBHI)IE: 991223
METO/IbI pEeIIeHUs T0KA3aTeNIbHBIX YpaBHEHHH
[TokazarenbHbBI aBHEHUS. HOBHBI
60 ORA3ATCALHBIC — YpaBHe Octioniibie 25.12.23
METO/IbI pEIICHUS MTOKA3aTeIbHBIX YpaBHEHHH
KonTponbsHas : "TT
61 OHTpOJIbHA pabora 01<a3aIem>Ha51 96.12.23
¢ynkuus. [TokazarenbHble ypaBHEHUS
62 Jlorapudwm uncna. CBoicTBa jJorapudpma 27.12.23
63 Jlorapudm umncna. CoiicTBa jJorapudpma 29.12.23
64 Jlorapudm yucna. CoiicTBa orapugpma 09.01.24




65 JlecaTU4HbIE U HATypaJIbHBIE JTOTapH(PMbI 10.01.24

66 JlecsaTHUuHbIC U HATYpAJIbHBIC JTOTaPHUPMBbI 12.01.24

67 [IpeoOpa3oBanue BBIpaXEHUH, COAEPIKAIIUX 15.01.24
JorapuhMbl

68 [IpeoOpa3oBaHue BbIpaXKEHUH, COJEpKAILUX 16.01.24
J0rapuQMbl

69 [IpeoOpa3oBanue BBIpaXEHUH, COIEPIKAIIUX 17.01.24
J0rapuQmbl

70 Jlorapudmuueckas QyHKIus, e€ CBOWCTBA U 19.01.24
rpaduk

71 Jlorapugmuueckass QyHkuus, e€ CBOWCTBA U 99 01.24
rpaduk

79 Hcnons3oBanue r]vpa(pmca byHKIUM IS 93.01.24
pelIeHus ypaBHEHHH

73 Hcnonb3oBanue FPa(I)I/IKa byHkuun Ui 24.01.24
pelIeHus ypaBHEHHHA
Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE

74 METO/IBI peleHus JorapupMHUECKUX 26.01.24
ypaBHEHU U
Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE

75 METO/IBI pelieHus JorapupMHUECKUX 29.01.24
ypaBHEHUU
Jlorapupmuueckue ypaBHeHUs. (OCHOBHBIE

76 METO/IbI penieHus Jorapu(pMUUECKUX 30.01.24
YpaBHEHUNU

77 PaBHOCUIIBHBIE — TIEPEXOJIBI _ B pelleHuy 31.01.24
Jorapu(MUUECKUX YpaBHEHUN

78 PaBHOCWIBHBIE  TEpexoAbl B pELICHUU 02.02.24




JorapuGpMUUECKUX ypaBHEHUIH
Kontponsnast pabota: "Jlorapudpmuyeckas

9 p 05.02.24
dbynaknus. Jlorapudmudeckue ypaBHEHHs

80 CuHyc, KOCHMHYC, TaHI€HC M KOTaHIEHC 06.02.24
YHCIIOBOTO apryMEHTa

81 Cunyc, KOCHMHYC, TaHT€HC M KOTaHI'CHC 07.02.24
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC U  apKTaHI'€HC 09.02.24
YHCIIOBOTO apTyMEHTa

83 ApKCHHYC, apKKOCHHYC ¥  apKTaHTeHC 12.02.24
YKCJIOBOTO apryMeHTa
Tpuronomerpuieckas OKPY>KHOCTB,

84 orpezieNieHue TPUTOHOMETPUYECKUX (PyHKINH 13.02.24
YHCIIOBOTO apTyMEHTa
Tpuronomerpuieckas OKPY>KHOCTB,

85 ofpeielieHne TPUTOHOMETPUYECKUX (PyHKIIHIA 14.02.24
YHCIIOBOTO apTyMEHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 16.02.24

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 19.02.24

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 20.02.24

89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 21.02.24

90 Hpeo6pa3ovBaHHe TPUTOHOMETPUUYECKHX 96.02.24
BBIpOKEHU I

91 Hpeo6pa3ovBaHHe TPUTOHOMETPUUECKUX 97.02.24
BBIpOKEHU I

92 [IpeobpazoBanue TPUTOHOMETPUUYECKHX 28.02.24

BBIPKEHHI




[Ipeobpa3zoBanue TPUTOHOMETPHUUECKUX

93 . 01.03.24
BBIPAXEHUI
94 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 04.03.24
95 Pemienne TpuroHOMETpUYECKUX YPaBHEHUN 05.03.24
96 Peienne TpuroHoMeTprUUECKUX ypaBHEHUN 06.03.24
97 Peienne TpuroHoMeTprUUECKUX ypaBHEHUN 11.03.24
98 Pemnienne TpUrOHOMETPUYECKUX YPaBHEHHHA 12.03.24
99 Peienne TpuroHoMeTpUUECKUX YpaBHEHUN 13.03.24
100 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 15.03.24
Konrtponsnas pabora: "Tpuronomerpuueckue
101 BBIPAKECHUS " TPUTOHOMETPUYECKHE 18.03.24
ypaBHeHHuA"
[TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHMS
102 [MOCJIEI0BATEILHOCTEA. Meron 19.03.24
MaTEMaTUYECKON MHIYKIIUU
MoHOTOHHBIE " OTrpaHUUYEHHBIE
103 nociieoBareIbHOCTH.  McTopus — aHanmm3a 20.03.24
0OECKOHEUHO MaJIbIX
104 Apudmernueckas mporpeccus 22.03.24
105 I'eomeTprueckas nporpeccus 25.03.24
106 beckoneuno yObIBaloIias reoMeTpUyecKas 05.04.24

nporpeccus




Cymma OECKOHEYHO yOBIBarOIICH

107 - 08.04.24
reOMETPHUYECKOM MPOTrpeccuu

108 JluHelHBIE W  DKCIOHEHLHMANbHBIH  pOCT. 09.04.24
Yucno e. DopMyra CI0KHBIX IPOLEHTOB

109 JIuHEeWHBIH W  DKCIOHEHLHUAIbHBIH  POCT. 10.04.24.
Yucno e. PopMyiia CI0KHBIX IPOLIEHTOB

110 Vcnonb30BaHue MpoOrpeccuu Juisl peleHUs 12.04.24
peaNbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonTposbHas '})a60Ta: [TocnenoBarenbHOCTH 15.04.24
U TIPOTPECCUU

112 HenpepreiBHBIE QYHKIINU U UX CBOICTBA 16.04.24

113 Touxka _paspbisa. AcumnrToTsl  rpauKoB 17.04.24
byHKIUI

114 CpoiictBa  (yHKIMH  HENPEpPBIBHBIX  Ha 10.04.24
OTpe3Ke

115 CpoiicTBa  ¢yHKUMH  HENpEepBIBHBIX  Ha 29 04.24
OTpe3Ke

116 MeTton MHTEPBAIIOB JIUIsl PELIEHHSI HEPABEHCTB 23.04.24

117 Meroa MHTEPBAJIOB JUIsl pELICHUST HEPABEHCTB 24.04.24

118 MeTton MHTEPBAIIOB JUJIsl PELIEHHSI HEPABEHCTB 26.04.24

119 HpI/IMeH?HI/Ie CBOWCTB HETIPEPBIBHBIX 29.04.24
GyHKUIUH 1715 peleHus 3a1a4

120 HpI/IMeHi:HHe CBOWCTB HENpEePbIBHBIX 30.04.24
GyHKIMH 115 perenust 3a1a4

121 [lepBas u BTOpast Npon3BOIHbIE GYHKLIIUU 06.05.24




OmnpeneneHre, T€OMETPUYECKUH  CMBICI

122 N 07.05.24
MIPOU3BOTHOM

123 Onpez[eﬂeHH?, busznyeckuit CMBICIT 08.05.24
MIPOU3BOTHOM

194 YpaBHeHHE ~ KacaTelNbHOW K  rpaduky 13.05.24
byHKIUHA

195 VYpaBHeHue  KacartelbHOH K  rpaduky 14.05.24
byHKITUU

126 [Tpon3BoiHBIE 3JIEMEHTAPHBIX (QYHKLUI 15.05.24

127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 17.05.24

198 [TpousBogHas CYMMBI, MPOU3BECHNS, 90.05.24
YaCTHOTO ¥ KOMITO3HIINH () YHKITUH

129 [TpousBoHas CYMMBEI, MPOM3BECHN, 21.05.24
YaCTHOTO ¥ KOMIO3HUIIUU (HYHKITUI

130 [TpousBoaHas CYMMBHI, MIPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3HMIINA (HYHKITUH

131 KonTponbnas pabota: "[IpousBognas” 22.05.24

132 HOBTOPC'I:II/IC, O606IJ:I'CHI/IC, CHCTEMAaTHU3aHs 24.05.24
3HaHuii: "YpaBHEHHUS

133 [ToBTOpenue, 0000IICHNE, CHUCTEMAaTH3AIUS
3HaHui: "OyHkun"

134 CraproBas KOHTpOJIbHAs paboTa 19.09.23

135 [ToBTOpeHue, 0000IIEHNE, CHUCTEMAaTHU3AIIUS

3HAaHUU
136 [ToBTOpenne, 0000OIICHHE, CUCTEMATHU3AIHS

3HAHUH




OBILIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME
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