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HOACHUTEJBHASA 3AIIMCKA

VY4ebnplli Kypc «AnreOpa W Hayajga MaTEMaTHYCCKOTO aHAIN3a» SBIICTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpeIHEro oOiero oOpazoBaHUS,
IIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIIEUMBAET MHCTPYMEHTAJIbHYIO 0a3zy uis
M3YYECHUS BCEX €CTECTBEHHO-HAYUHBIX KypCOB, a C IPYroil CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUIEHUE OOyYaIOIMIMXCA Ha YPOBHE, HEOOXOIUMOM
Il OCBOEHUSI MHPOPMATUKHU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTHUX
IUCLMIUIMH. B paMkax AaHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HaykH, KoTopas (OpMYyJIHpPYET CBOU
JOCTHKEHHS B MaTeMaTU4eckon hopme.

VY4eOHblli Kypc anreOppl U Hayajl MaTeMaTHUYECKOr0 aHallh3a 3aKJIa/IbIBacT
OCHOBY Ul YCIIEUIHOTO OBJIQJICHUSI 3aKOHaMHM (U3MKH, XUMHUH, OHUOJIOTHUH,
IOHMMaHUSl OCHOBHBIX TEHJICHIIUI Pa3BUTHS SKOHOMUKH M OOIIECTBEHHOH KHU3HHU,
MO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIONb30BaTh MX AJIA AaJIbHEWIIero oOpa3oBaHHs U B
MMOBCEHEBHOM XM3HU. B TO ke Bpemsi oBiajeHHe a0CTPaKTHBIMU U JIOTUYECKHU
CTPOTMMU KOHCTPYKIUSIMHU anreOpbl M MaTeMaTHYECKOIo aHallu3a pPa3BUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTb, JI0Ka3bIBAaTh
YTBEPKICHHSI C TTOMOILIBIO MHIYKUHUU U PacCyXAaTh JEAYKTHUBHO, UCIOJIb30BATh
00001lIeHNEe W KOHKPETU3allMI0, a0CTparupoBaHUE M aHAJIOru, (opMHUpyeT
KpEaTUBHOE U KPUTHUECKOE MBILLICHHE.

B xone usyuenus yueGHOro kypca «Anredbpa M Hayajla MaTeMaTH4YE€CKOIrO
aHaJIM3a» 0O0ydYaroluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSATENIHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH peallbHbIX CUTyaluH,
MHTEPOpPETAllM  TOJIYYEHHBIX  pEUIeHUH, 3HAKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKe U HCKYCCTBE, C
BBLIAIOLIIMMUCS MaTEMAaTUYECKUMH OTKPBITHUSMHU U UX aBTOPaMH.

VY4eOHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATENbHBIM MOTEHIIHAJIOM,
KOTOPBIM peanu3yercd Kak 4Yepe3 YYeOHbId Marepuan, CIOoCOOCTBYIOIINN
(OpMHpPOBaHHIO HAYYHOIO MHPOBO33PEHHMs, TaK M 4Yepe3 crneuuduky ydeOHOM
JesITeIbHOCTH, TpeOyrolell MpPOJOKUTEIbHON  KOHIIGHTpAlMM  BHHUMaHUS,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 IOJYyYEHHBIN
pe3yJibTar.

B ocHoBe MeTonuku oOOydeHHs] anredpe W HavajlaM MaTeMaTH4ecKOoro
aHaJIM3a JICKUT ACSITebHOCTHBIN MPUHIUI 00yUYESHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICIICHBI CIEAYIOLINE COAEPKATEIbHO-METOANYECKUE TUHUU: «YHucma
U BhIUKCIEHU», « DYHKIUU U rpaduku», «YpaBHEHUs] U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro aHaiau3a», «MHOoXecTBa U JIOrMKa». Bce OCHOBHbIE



COJIEPKATEHbHO-METOUYECKHIE JIMHUM HW3YYarOTCs Ha TPOTSHKCHHH JBYX JIET
oOydeHHs1 Ha YpOBHE CpEIHEro o0Imero oOpa3oBaHHWs, ©CTECTBEHHO OTIOHSI
JpyT ApyTa W MOCTENEHHO HACHIIASCh HOBBHIMU TeMaMU W pasaenamu. JlaHHBIH
y4eOHBI KypC SBIIICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEAUHSET B cebe
colepKaHUE HECKOJbKMX MATeMAaTHYeCKHX JUCIUILIMH, TaKUX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHUYECKUN aHAINW3, TEOPUsS MHOXKECTB, MaTeMaTHUYeCKas
noruka u apyrue. [lo Mepe Toro kak oOydarommecs OBJAJCBAlOT Bc€ Ooiee
IITUPOKUM MAaTEeMaTHYECKUM ammapaToM, Y HUX MOCJIeN0BaTeIbHO (popMupyercs u
COBEPIIICHCTBYETCS yMEHUE CTPOUTh MaTEMaTHYECKyI0 MOJEIb pPeabHOMN
CUTYalluH, MPUMEHSATh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHUH y9eOHOTO Kypca, s
pEIICHUsT CaMOCTOSITENTFHO C(HOPMYTMPOBAHHON MAaTeMaTHYECKOW 3a7auu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConeprkarenpHO-MeTOAUYeCKass JTMHUS «YUucina M BBIYUCICHHS» 3aBepIacT
(dbopMHEpOBaHrE HABBHIKOB MCIOJIB30BAHMS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOIO 00111ero oopazoBanus. Ha ypoBHe cpenHero oOuiero
oOpazoBaHusi 0co0O€ BHUMaHue yaensieTcss  (POPMUPOBAHHIO  HABBIKOB
paIMOHABHBIX BBIYMCIICHUM, BKIIIOYAIOIIMX B CEOS MCIOJIB30BAaHUE PA3IAIHBIX
dbopM 3amucu YHCIa, yYMEHHE JIenaTh NPUKHUAKY, BBIMOIHATH TPHOIMKEHHBIC
BBIYHCIICHHSI, OIICHUBATh UYHCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTAaMHU. 3HAaKOMbIe OOYyYaloIIUMCS MHOXECTBA HATypalbHBIX, LEJBIX,
pallMOHAIBHBIX U JCUCTBUTENBHBIX  YHCEN  JIOMOJHSAIOTCS  MHO>KECTBOM
KOMIUIEKCHBIX YHCe. B KaXaoM #3 3THX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My clenuduyecKkue 3agayd M OMNEepaluu: JeJeHHe Haleno,
OTIEpUPOBAHUE OCTAaTKAMU HAa MHOXECTBE IIEJbIX 4YHCe, OcCoOble CBOMCTBA
paIMOHANBHBIX U UPPAMOHAIBHBIX YKCeN, apu(pMETHIECKUE OINepaliy, a Takxke
U3BJICUCHNE KOPHS HATypallbHOM CTENEHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEI.
bnarogaps mocienoBaTensHOMY pPACIIMPEHHIO Kpyra HUCHOIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXKHOCTSIMH WX NPUMEHEHHUS JJI PEIICHUS PA3INYHBIX 3a/1a4
dbopMupyeTCcsi Tpe/ICTaBIeHUe O €AMHCTBE MAaTEMAaTUKH KaK HayKH M €€ poJik B
MOCTPOCHUU MOJIeNIEH PEeaIbHOTO0 MHpa, IIMPOKO HCIOJIB3YIOTCS 000O0IICHHE |
KOHKPETH3aIIH.

Jluaus «YpaBHCHUS M HEPABCHCTBA» pPEATU3YeTCs Ha IMPOTSHKCHHH BCETO
o0yueHHsI Ha YpOBHE CpPEAHEro oOIIero oOpa3oBaHMs, MOCKOJIbKY B KaXIOM
pasznmene IlporpamMmpl TPEAyCMOTPEHO pEIICHHE COOTBETCTBYIONMMX 3anad. B
pesyibTaTe O0OydYaroniuecss OBJAACBAIOT PA3IMYHBIMH  METOJAMH  PEIICHUS
palMOHANBHBIX, HPPANMOHAIBHBIX, TIOKA3aTeNbHbBIX, JIOTAPUPMUICCKUX H
TPUTOHOMETPUUYECKUX YpPAaBHCHHMH, HEPABCHCTB M CHCTEM, a TakKXke 3ajad,
comepxkammx mapaMmerpsl. [loydeHHBIE YMEHHS MIMPOKO HCHOJIB3YIOTCS TpHU
UCCeNOBaHUH (DYHKIMI C MOMOIIBIO MPOU3BOIHOM, TIPU PEMICHUH MPUKIATHBIX



3a/1a4y M 3a7a4 Ha HAXOXKJE€HUE HAauOOJbIINX U HAMMEHBIINX 3HAYEHUN (YHKIHUU.
JlanHasi cozep:kaTelibHas JIMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUMN
BBIMIONHATH  pacu€Thl 1o  (Qopmynam, MpeoOpa3oBaHHA  PAlMOHANBHBIX,
VUPPALMOHAJIBHBIX W TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TAKXKE BBIPAKECHUU,
COJIepKalINX CTeNeHu M JorapudMmel. braromaps u3ydeHHIO aiareGpanyecKoro
Marepuaia IMPOUCXOAUT  JaJbHEWIEEe  Pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOTO MBIIUIEHUs OO0yYarommxcs, GOpPMHUPYIOTCS HABBIKU JEIYKTUBHBIX
paccyxaeHuid, paboOTBl €  CHMBOJBHBIMU  (QoOpMamMH, MPEACTaBICHUS
3aKOHOMEPHOCTEM M 3aBHCHUMOCTEH B BHJI€ PAaBEHCTB U HEpaBEHCTB. AsreOpa
npennaraet d3(QQEeKTUBHbIE HHCTPYMEHTBI JUIsI pEUICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a]a4, HATJSIHO JIEMOHCTPHUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKHU.

ConepxarenpHo-MeToauyeckas JiMHAS «DyHKIMM W Tpa@uKU» TECHO
MEPEIUIeTaeTCs C JAPYTMMH JIMHUSMU y4eOHOTO Kypca, IOCKOJIbKY B KAaKOM-TO
CMBICJIE 3aJaET MTOCIIEI0BATEIbHOCTh U3YUEHUS MaTeprana. M3yueHue CTEeleHHOoH,
NOKa3aTeNbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIUM, UX CBOWCTB
U rpavKoB, UCIOJIb30BAaHUE (PYHKUUHN JJIs pEelIEHUs 3a7ad U3 APYIHX Y4eOHBIX
MIPEAMETOB U PEANbHOW MKU3HU TECHO CBSA3aHO KaK C MATEMAaTHYECKUM aHaJIU30M,
TaK U C PEIICHHEM YpaBHEHUW W HepaBeHCTB. [Ipu 3TOM OosblIOE BHUMaHUE
ynensieTcs: GOpMHUPOBAHUIO YMEHUS BbIpaKaTh (OpMyJaMHU 3aBUCUMOCTH MEXIY
Pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TMOJYy4YeHHbIE (YHKIHUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi colepKaTeIbHOW JTUHUU HalleJIeH Ha Pa3BUTHE YMEHUN
M HaBBIKOB, IO3BOJISIIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEX]y BEJIMYMHAMU B
paznuyHOi (opMe: aHaTUTHYECKOH, rpaduueckoit U crmoBecHo. Ero m3yuenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIIEHUS, CIOCOOHOCTH K
000011IeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas J1uHus «Hadanma mareMaTnyeckoro aHaiau3a» IMO3BOJISET
CYILIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMaTHYECKUX, TaK M MPUKIAJAHBIX 3a/ad,
JOCTYMHBIX OOYYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOMTH
rpa@uKyd  CIOXHBIX (YHKIHMA, ONpEeAeNiaTh WX HauOOJbIINE W HAWMEHbIINE
3HAYEHHUS, BBIYUCIATH IUIOMAAN (PUTYp U OOBEMBI TeNl, HAXOAUTh CKOPOCTU W
YCKOpeHHsI TipolieccoB. JlaHHas coaep)kareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CHUTYyalluH,
MO3BOJISIET HAXOJWTh HAWIy4YIIEee pEIIEHUE B MPUKIANHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAaMH MaTEMaTUYECKOTO
aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMaTbHO-JIOTHYECKOTO U
KPEAaTUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUH pPACHO3HABaTh MPOSBICHUS
3aKOHOB MAaT€MaTHUKU B HayKe, TEXHHKE U HcKyccTBe. OOydaromuecs: y3HaT O



BBIIAIONINXCS PE3YJIbTAaTax, IMOJIYYEHHBIX B XOJA€ pPa3BUTHS MAaTEMATHKU Kak
HAyKH, U 00 UX aBTOpax.

ConeprxarenpHO-MeTOauYeCKas TUHUA « MHOXKECTBA M JIOTHKa» BKIIIOYAET B
ceOs DJIEMEHTHl TEOPUM MHOXKECTB W MATEMaTHYECKON JIOTHKU. TeopeTHKo-
MHOKECTBEHHBIC TIPEICTABIICHUS TPOHU3BIBAIOT BECh KyPC IMMKOJIBHON MaTeMaTHKA
U TpeajiaraloT HamOoJiee YHUBEPCAIbHBIA S3BIK, OOBEIUHSIONIMNA BCE pa3/elibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MAaTeMaTHYEeCKUE
TUCITUIUIMHBL W WX TIPWIOXKEHUS B eAuHoe 1enoe. [loaToMy BaxHO 1aTh
BO3MOXKHOCTh OOydYaroIIeMycsi TOHUMAaTh TEOPETUKO-MHOXECTBEHHBINH SI3BIK
COBPEMEHHOM MaTEMaTUKH U MCIOJIb30BATh €r0 JJisi BBIPAXKEHUS CBOMX MBICIIECH.
Jpyrum BaXXHBIM TPU3HAKOM MaTEMaTUKH Kak HayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTpOrocTb OOOCHOBaHUW U CIEJOBaHUE OMpPEACIEHHBIM
mpaBuUjaM  TOCTPOCHHS  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaAMU
MaTeMaTHYeCKOW JIOTUKH CIOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronmxcsi, 03BOJISIET UM CTPOUTH CBOM PACCYKJIEHUS HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTHUUECKOTO MBIITUICHHUS.

B yuebHnoM Kkypce «Ainredpa W Hayajlla MaTEMaTHUYECKOIO aHaU3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJICITUPOBAHMS, KOTOPBIC IMPU3BAHBI
CIocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIEIEH pealbHBIX
CUTyallMii, HCCIEAOBaHUS JTHX MOJeNied C TOMOIIBIO ammapara aireopbl u
MaTEMaTUYECKOrO aHajiu3a, WHTEPIpPETAlMH TOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHMsI BIUIETCHBI B KOKIBIN U3 Pa3/IeIOB MPOTPaMMBbl, TOCKOJIBKY BECh MaTepHa
y4eOHOTO Kypca IIMPOKO HCIONB3YEeTCS IS pelieHUs TMPUKIaAHBIX 3amad. [lpu
pPEIICHUH  pEAJbHBIX  MPAKTUYECKUX  3aj]ad  oOydvaroluecs  pa3BUBAIOT
HAOJIIOMATENIbHOCTh, YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IpoOJIeMy.
HlesTenpbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHS TPUKIAIHBIX 3a7ad
OpraHU3yeTCs B TIPOIECCe HM3YUYEHHUS BCEX TEeM YYeOHOro Kypca «Anredpa u
HavaJla MaTeMaTUYECKOTO aHaTTU3ay.

Ha wu3ydenne yueOHOro Kkypca «Anredpa W Hayajga MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hezento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEINIO).



COIEPKXAHUE OBYYEHMUSA
10 KITACC

Yuciia 1 BIYUCICHUS
PaunonansHbie yncia. OOBIKHOBEHHBIE M JECATUYHBIE APOOH, MPOLIEHTHI,
OeckoHeuHble nepuoandeckue npodu. Ilpumenenne apoOeil U IPOLUEHTOB s
pelIeHNs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIeH 3HAHUM U PEAbHOM KU3HH.

JleiicTBUTENbHBIE 4Hcla. PanyoHanbHBIE W MppalMOHAIBHBIE  YMCIIA.
ApudpmeTnueckue  omepauud ¢ JEHCTBUTENIBHBIMM  4MciaaMd.  Moayib
JICHUCTBUTENHHOTO YMCIa U ero cBorcTBa. [IpuOamkEéHHbIE BHIYMCICHUS, TIPaBUIIa
OKpPYTJIEHHMS], MPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ ueneiM mnokaszarenemM. buHoM Hbrorona. Hcnone3oBanue
HOIXOsAIIEeNH GOPMBI 3aUCH TEHCTBUTENBHBIX YUCEN Ul PELICHUS IPAKTUYECKUX
3a/1a4 ¥ IPEJICTABICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTYpaJIbHOM CTENEHHU U €r0 CBOMCTBA.

CreneHp C panMOHAIBHBIM I[IOKA3aTe€ieM W €€ CBOWCTBA, CTENEHb C
JEHUCTBUTEIBHBIM I10KA3aTEIIEM.

Jlorapupm umucna. CpoiictBa norapu¢ma. JleciTuyHble W HaTypalbHbIC
JoTapu(pMBbl.

CuHycC, KOCHHYC, TAHI€HC, KOTAHI'€HC YHCIOBOTO apryMeHTa. ApKCUHYC,
ApPKKOCHHYC M apKTaHT'€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa W TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpPAaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCHIIBHBIE ypaBHEHUS W ypaBHEHHUsA-cIeACTBUA. HepaBeHCTBO,
pelIeHNe HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHUS LIETBIX U IPOOHO-PAIIMOHAIBHBIX YPABHEHUH U
HEpaBEHCTB. MHOroujieHbl OT OJHOW mepeMeHHOW. JleneHue MHoOrouseHa Ha
MHOTOWIEH C ocrarkoM. Teopema be3y. MHoOrowiensl ¢  UEIbIMHU
kodppunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUHN, COJEPHKAIINX CTETIEHNU U KOPHH.

WppauroHanbHble YpaBHEHUS. OcHOBHBIE METO/IbI pEeILIeHHS
MPPALMOHAJIBHBIX YPABHEHUM.

IToka3aTenbHble ypaBHEHHS. OCHOBHBIE METOJBI PEIIEHUS MOKAa3aTeJIbHbBIX

YpaBHEHUM.
[IpeoOpazoBanue BEIPAXKECHHM, COAEPKAIIIX JOTapru(MBbI.
Jlorapudpmuyeckue ypaBHEHUS. OcHOBHBIC METOJIbI perieHus

Jorapu(pMHUUECKUX YpaBHEHHI.
OcHOBHBIE TPUTOHOMETPUUECKHUE hopMyIIbL. IIpeoOpazoBanue
TPUTOHOMETPUYECKUX BbIPAKECHUM. PellleHne TpuroHoMeTpU4eCKUX YpaBHEHUM.



Pemienne cucrem JNMHENMHBIX ypaBHEHUMW. MarTpuia CHUCTEMbI JIMHEWHBIX
ypaBHeHu#. Omnpenenurens MaTpulbl 2X2, €ro TIE€OMETPUYECKHH CMBICT U
CBOMCTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHHE ONPEICIUTENS ISl PEIICHHS
CUCTEMBl JIMHEWHBIX YypaBHEHUM. PelleHne NpUKIagHBIX 3a1ad C MOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lcciaegoBaHume TMOCTPOEHHOM MOJENU C
MIOMOIIBIO MATPHI] U OTIPEICTUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEealbHOM CHUTyallMH C MOMOUIBIO
YPaBHEHUN M HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 337a4 M 3aJad M3 pa3IMYHbIX O0JIacTel HAyKu U pPEaTbHON
KU3HH.

DyHKIUMU U rPpauKu

OyHkius, cnocodbl 3amaHus (QyHkiuu. B3aumMHO oOpaTHble (YHKIHH.
Kommnosumus  gyukiuit. 'paduk  dyHkmuu. DieMeHTapHbIe MpeoOpa3oBaHUs
rpa@uKoB QyHKIIHA.

OO6nactb onpeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hynu QyHkmum.
[IpomexxyTku 3HaKonocTossHCTBA. UETHBIE M HeuéTHbIe pyHKUMU. [lepuoanueckue
¢yskiun. IIpomMexxyTkn MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkuu. Hanbonbiiee n HaMeHbllIee 3Ha4eHUs (PYHKLIUN Ha IPOMEKYTKE.

JIuneliHas, KBaJpaThUyHash M JpOOHO-JIMHEWHas (QyHKUMU. DJIEMEHTapHOE
UCCJIEIOBAHKE U ITOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U 1EJbIM MoKa3areneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa W rpaduK KOpPHS N-OM CTENEHM Kak (QyHKIUM OOpaTHOU
CTEIIEHU C HATyPaJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHass U snorapudmuueckass (QyHKIMHM, UX CBOWCTBA U TPaPUKH.
Hcnonb3oBanue rpad@ukoB GyHKIUHN 1J1s1 peIIEHUs] YPaBHEHUH.

TpuroHomerpuyeckas OKPY>KHOCTb, OIPENEIECHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAIBHBIX NPOLECCaX U SBICHUSIX.
I'paduixu peanbHBIX 3aBUCUMOCTEN.

Havana mareMaTH4ecKoro anajausa

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYECKON MHYKUHWU. MoOHOTOHHBIE u OTrpaHUYCHHbBIC
IIOCJIEIOBATEIbHOCTH. MCTOpHST BO3HMKHOBEHHSI MATEMATHYECKOTO aHaM3a Kak
aHaJM3a OECKOHEUHO MaJIbIX.

ApudmeTrrueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yObiBaroras
reoMmeTrpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOUIEH reoMeTpUYeCcKOn
IIPOTPECCUHU. JIMHENHBIN U SKCIIOHEHIIMAIBHBINA pocT. Hucio e. PopMya 0k KHbBIX
nmpoueHtoB. Mcnonp3oBaHWE Mporpeccuy [Uisl  PELICHHs peajbHbIX — 3aJad
MIPUKJIAAHOTO XapakTepa.



HemnpepoiBable ¢GyHKIMM W UX CcBOMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpagukoB ¢yHkuuid. CBoicTBa (yHKUMHA HENPEpHIBHBIX Ha OTpe3ke. Meton
VHTEPBAJIOB I PEUICHUST HEPaBEHCTB. lIpMMeHEHHE CBOWCTB HENPEPBIBHBIX
(GYHKIM 715 perieHus 3a1ad.

[TepBas u BTOpas npousBoaHbie GyHKIMU. OnpeneneHrne, TeOMETPUICCKUN U
(bu3rUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduky QyHKIUH.

[Ipon3BogHBIE  3IEMEHTApPHBIX ¢bynkiuii.  [IpousBomHas  CyMMBI,
IPOU3BEIACHUS, YACTHOTO U KOMIO3UIIMU (DYyHKIIUH.

MHoxecTBa U JIOTHKA

MHOK€eCTBO, oOmnepanyd HajJ MHOXKECTBAMHW M WX CBOMCTBa. JlmarpaMmbl
Oitnepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUSI PEAbHBIX IPOLECCOB W SIBJICHUW, MPU PEUICHUM 3aJa4 W3 APYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KIIACC

Ymncsia v BbIYMCTIECHUS

HartypanbHble u nensie yncna. [IpumeHenue nprusHaKkoB AECIUMOCTH ILIEJIbIX
yycel, HaumOonbImuid oOmui aenmutens (mamee — HOJl) u HammMensblee oOlee
kpatHoe (nanee — HOK), octaTkoB no Moay:to, anropurma EBkinaa i pemeHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kowmmnekcuble uuncna. AnreOpawudeckass W TpUTOHOMETpHUEcKass (OpMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKHe OIepanuud ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uncia. [I[pumenenue
KOMITJIEKCHBIX YMCEN IJIs1 PeIIeHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a71a4.

YpaBHeHMs H HEPABEHCTBA

Cucrema W COBOKYIIHOCTh YpPaBHEHMH M HEpPAaBEHCTB. PaBHOCHIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEHl  TPUTOHOMETPHUYECKHX  YpaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuueckux HEPaBEeHCTBR.

OcCHOBHBIE METOJbl pEIIEHUs TMOKa3aTeIbHBIX U  JIOTapU(PMUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI pELICHUSI UPPAILMOHATLHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UppAIMOHATBHBIX, TOKA3aTEJIbHBIX U JIOTapU(YMUUYECKUX YPABHEHUM.

VYpaBHEeHU, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMH.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTEMaTUYECKUX 3aJad M 3a/lad W3 pa3juvHbIX o0JlacTell HayKHM W peajbHOU
KU3HU, UHTEPIPETAIUS MOTYYCHHBIX PE3YIbTATOB.

DOyHKUUH U TPaPUKH

I'paduk kommosunmu GyHKIUNA. ['eoMeTpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpadUKH.

['paduueckne meTonmpl pelieHHs YpaBHEHHUW M HEpaBeHCTB. |'paduueckue
METObI PEIICHHUS 3a]1a4 C TapaMETPaMH.

Ucnonb3zoBanne rpagukoB (QYHKIUN IS HMCCIEIOBAaHUS MPOIIECCOB H
3aBUCUMOCTEHN, KOTOPbIE BO3HHMKAIOT MPHU PELIEHUHM 3a0ad HU3 JPYTUX YYEOHBIX
MIPEAMETOB U PEATbHOU KU3HH.

Hayajia MaTeMaTH4eCKOIo aHAIM3a

[IpuMeHeHre MpOU3BOAHON K MCCIENOBAHHUIO (DYHKIMI HA MOHOTOHHOCTb H
sKcTpeMyMbl.  Haxoknenue  HauOodbIIEr0 W HAUMEHBLIErOo  3HAYEHUU
HEIpEePBHIBHON (DYHKLIUH HA OTPE3KE.

[IpruMmeHeHne NPOU3BOJHOM Ui HAXOXKICHUS HAWIY4IlEero pEUIeHUs B
NPUKIAIHBIX 3ajladax, sl ONPENENIEHHs] CKOPOCTH W YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

Wnrerpan. I'eomerpruueckuin CMBICII VHTErpaa. Brruucnenue
onpenenéHHoro uHrerpaia mno ¢popmysie Hetorona-JleiOuuna.

[IpumeHeHne wHTErpana s HaXOXACHUS IUION[aJed MJIOCKUX (QUryp u
00BEMOB r€OMETPUUYECKUX TEIL.

[Tpumepst pemenuit auddepeHmaibHbIX ypaBHEHUN. MaTtemaTtuyeckoe
MOJICJIMPOBAaHUE pealbHBIX MPOIECCOB C€ MOMOUIbI0 U depeHIHATBHBIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIN YPOBEHB) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa;kaIaHCKOro BOCIMTAHMUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH O0YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUUCKOro  OOIIecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBJICHUH,
IpoLeayp TPaXxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEeHHE
B3aUMOJICMCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUH C UX
GYHKIUSMUA U HA3HAYCHUEM;

2) NaTPHOTHYECKOTO0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY U HACTOSIIEMY POCCHUICKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOILIECHHE K
JTOCTHKEHUAM POCCHMCKUX MATEMATHKOB U POCCUHMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE JTUX JOCTIKEHMM B JPYyTUX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMUKHY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKCHUN HAyKh U JEATEIbHOCTbIO YYE€HOT0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO Oy IyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, pacCy ACHUIN, BOCIPUUMYHUBOCTD
K MaTEMaTUYECKUM aCTeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nYeCcKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MaTeMAaTHYeCKHEe 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 30pOBbIO (3I0pPOBOE TMHUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nvecKas aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TPy10BOT'0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYyHIy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpPEC K
pasnuyHbiM  chepaM  TPOPECCHOHAIBHON  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieid mpodeccuu W pPealn30BbIBaTh COOCTBEHHBIE >KMU3HEHHBIC TUIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eckoMy  OOpa3oBaHHMIO U
caM0oOOpa30BaHUIO Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AKTHUBHOMY
YYacCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) AKOJIOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TIOHUMAaHWE BIUSHUS
COIIMAIbHO-PKOHOMHUYECKUX TPOIECCOB HAa COCTOSIHUE MPUPOJIHON M COLMAIBLHOU
Cpelbl, 0CO3HaHHE TJIOOATBHOTO XapaKTepa dKOJOTUIECKUX MPOOIeM, OPUCHTAIIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWM JUIsl penieHus 3a7ad B 00JacTu
OKpY>Kalolel cpejpl, IJIAaHUPOBAaHUE IOCTYNKOB M OIIEHKM MX BO3MOKHBIX
MOCJIEJICTBUM ISl OKPYKaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOTO TIO3HAHUSI:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH M OOIIECTBEHHOW  MPAKTUKH, [MOHWMAaHUE
MaTEMaTUYECKON HayKd Kak cdepbl UYeIOBEUYECKOW JAEsITeNbHOCTH, JTAroB €&
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IIUBWIM3AINH, OBJAJCHUE S3BIKOM
MaTeMaTUKd W MaTeMaTHYeCKOW KyJIbTypod KaK CpEJCTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYID M HCCIEIOBATEIBCKYI0 JEATEIbHOCTD
UHIVMBUYAIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE [1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIISITh U XAapAaKTEPU30BaTh CYILUECTBEHHBIE IMPU3HAKKM MATEMaTUUYECKHX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXIy MOHATUSAMH, (DOopMyTUpPOBaATH
OTIpE/ICJICHUS TIOHITUM, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KilacCUu(pUKaIuy,
OCHOBaHMS /I 000OIICHUS M CPABHEHHM S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPeoOpa3oBBIBATh  CYKICHHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIC, EAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHSI
B (pakTax, JaHHBIX, HAOMIOJCHUSX U YTBEPKICHUSX, MpeajaraTb KpUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW W NPOTUBOPEYU;

JeJaTh BBIBOABI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKJIIOUCHUHN 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSATENIBHO JI0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN
(IpsiMble U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpPATh CMOCOO pelieHnus Yy4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAMA C  YU4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble ucciienoBare/ibCKHue 1eHCTBUA:

HCIIOJIB30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI WHCTPYMEHT MO3HAHUS,
dopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MpoOJIeMy,
YCTaHaBIMBAaTh HMCKOMOE W JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO TIO3ULIHIO, MHEHHE;

IPOBOJIMTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIECOBAHUE
[0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCKOoro 00beKTa, SBJICHU, Mpolecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSAMU, IPOLECCAMU;

CaMOCTOSITENIbHO (HOPMYIMPOBaTh OOOOIIEHUS M BBIBOABI MO pPe3yjbTaTaMm
NPOBEIEHHOTO  HAOMIOJIEHUS, MCCIEOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTh
MOJIyYeHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIIECHMIA;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBUSIBIIATH Je(UUUATHI HHPOPMALUU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4u;

BBIOMPATh UHPOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IMYHBIX BHUIOB U
(dopM npeacTaBiIeHUS;

CTPYKTYpPUPOBATh HH(POPMAILINIO, MPEJCTABIATh €€ B Pa3IMYHbIX (QopMax,
WJUTIOCTPUPOBATH IpapUUecKy;

OLICHUBATh HaJEKHOCTh uH(popManuu o CaMOCTOSTENIbHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe el CTBUS

OoO1enue:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYkKACHUS B COOTBETCTBUU C YCIOBUSIMU U
LenssMu OOIIEHHUsI, SICHO, TOYHO, IPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U MHMCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHWS MO XOJy PEIICHUs 3aJlauH,
KOMMEHTHPOBATh MOJIYUYCHHBIN PE3yJIbTarT;

B X0Ji€ 0OCYXJICHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOUl TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pELIEHUs], COIMOCTaBIISITh CBOU CYXIEHUSA C CYXKICHUSMU APYTUX YUYaCTHHKOB
auanora, oOHapy>KUBaTh Pa3IMYUe W CXOACTBO TO3UIMH, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTaBISATh PE3ybTaThl PEIICHUS 3aJlaud, dKCIIEPUMEHTa, UCCIeOBAHMUSI,
MIPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (POpMAT BBICTYIUICHUS C Y4E€TOM 3aJ1a4y
MPE3EHTAIUUA U OCOOEHHOCTEH ayTUTOPHH.

PeryisiTuBHbIC YHMBEpCcaIbHbIE YUeOHbIE JeHCTBUSA



Camoopranu3anus:

COCTaBJISITH IUIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUPATh CIIOCOO pPEIIeHUs C
y4ETOM UMEIOIIHUXCST PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW WH(OpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH MHTEJJIEKT:

BIIQJICTh  HABBIKAMHM  TIO3HABATENBbHON  pedIieKCMH  Kak  OCO3HAHMS
COBEpIIAEMbIX JACHCTBUM U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJCTh
cnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI TpoIlecca U Pe3ysIbTara PEIICHHS
MaTEeMaTUYECKOM 3a/1auu;

NPEeIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEHICHUU 3a]auH,
BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaWJEHHBIX OMMUOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa I[EIU U YCIOBUSM, OOBSICHATH TPUUHHBI
JOCTHKEHUS WIIA HEJIOCTHXKEHUS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U UHIAUBUIYATHHOM
paboThl TMpU pelIeHUH Y4YeOHbIX 3ajay, NPUHUMATH I€Jb COBMECTHOM
NEATEIbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pabOThI, pacrpencisTh
BUIbl PabOT, JOrOBapuBaThCsA, OOCYXKIATh TMPOIECC M pe3ysbTaT padOThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX GopMax paboThl (00CykaeHus, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYPMbD» M HHBIC), BBHIMOJHATH CBOK YacTh pabOThl W
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMHU YJICHAMU KOMAaHJbI, OIEHUBAThH
KauyeCcTBO CBOETo BKJajJa B OOIIMN MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBHUSI.

HPEJIMETHBIE PE3YJIbTATbBI

K konmy oOyuenus B 10 kjacce oOyyaromuics TOJYYHUT CIEIYIONIUE
IIPEIMETHBIE PE3yJIbTAaThl MO0 OTACJIBbHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa 1 Hauajga MaTeMaTHYECKOT0 aHAIN3ay:

Yucjia ¥ BIYMCICHUSA:

CBOOOJHO OIEpPUPOBATH MOHATUSMH: pPAIlMOHAIBLHOE YHUCIIO0, OeCKOHEYHas
Mepuouyeckasl JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
palMOHATIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOYJIb JEHCTBUTEIIBHOTO YHCIIA;

NPUMEHSTh JpoOM W TPOLEHTHl IS PEIHICHUS MNPUKIATHBIX 3aJad M3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATbHOU )KU3HHU,

MPUMEHSATh MPUOTKEHHBIC BRIYUCIICHUS, TTpaBUjIa OKPYTIICHUS, TPUKUJIKY H
OLICHKY PE3YJIbTaTa BBIYNCIICHUN;



CBOOOZIHO ONEpUPOBATh IOHATUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOJAIIYI0 (OpMY 3aIIUCH ACHCTBUTEIbHBIX YUCEN I PELICHMUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

cBOOOJHO OINEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEIICHU;

CBOOOHO ONEPUPOBATh MOHATUEM: CTENIEHb C PALlMOHAIBHBIM [TOKA3aTENEM;

CBOOOZIHO ONEepUpOoBaTh MNOHATUAMM: JOrapudmM uucia, ACCATUYHBIE U
HaTypaJIbHbIE JTOrapu(pMBbI;

CcBOOOZIHO ONEpUPOBATh MOHATUSAMU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHTEHC
YHUCJIOBOI'O apIyMEHTA;

OIEPUPOBATH MOHATUSAMM: APKCHUHYC, aPKKOCUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPaBEHCTBA:

CBOOO/IHO ONEpUPOBATh MOHITUSIMH: TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

MPUMEHATh Pa3IUYHbIE METOAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
PAlMOHAJIBHBIX YPaBHEHWH, IPUMEHATH METOJ HWHTEPBAIOB JUISI PELICHUS
HEPaBEHCTB;

CBOOOZIHO OIEpPUPOBATh MOHATUSIMU: MHOIOWIEH OT OJHON INEpEeMEHHOH,
MHOTOUWIEH C LEeAbIMH KO3(p(UUIUEHTAMH, KOPHU MHOTOYIEHA, HPUMEHATh
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl PELLICHUS 3a/1a4;

CBOOOZIHO ONEpUpOBaTh TOHATHUSMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpuupl 2 X 2 KW €ro TeOMETPUYECKUH CMBICI,
HCIIOJIBb30BaTh CBOWCTBA ONPENENINTENA 2 X 2 JUId BBIYHUCICHUS €ro 3HAYEHUS,
IIPUMEHATh ONPEACIUTENN I PELICHUs CUCTEMBl JIMHEWHBIX YpPaBHEHUU,
MOJEIUPOBATh PEANBHBIE CUTYAIIMU C MTOMOIIBK) CUCTEMBI JIMHEWHBIX YPaBHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MATpUL] U OIpEHEIUTENEH,
VHTEPIIPETUPOBATD [TOJYUYECHHBIA PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWCTBHM C KOPHSAMHM JUIsi [peoOpa3oBaHMS
BBIPAKECHHUI;

BBITIOJHATH MPeoOpa30BaHuUs YHCIOBBIX BBIPAXKEHUN, COJIEPIKAINX CTEIICHH C
palMOHAIIBHBIM [10KA3aTEeIIEM;

HCIIOJIb30BaTh CBONCTBA JorapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(MUUECKUX BBIPAXKECHU;

CBOOOJHO OMNEPHUPOBATH MOHATUSIMHU: HpPPALUMOHAIBHbBIC, MMOKa3aTeJbHbIE U
JorapupMHUUECKUe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCHIIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAS IPOBEPKY KOPHEM;



IPUMEHATHh OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIbI 111 MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAXKECHUN;

CBOOOZHO OMEpUpOBaTh MOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh HEoOXOoAuMble (GOpPMYJbl Ui  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJICIMPOBaTh pEabHbIE CHUTyallud Ha S3BIKE aireOpbl, COCTaBIATh
BBIPQXKEHMS, YpPaBHEHHUs, HEPAaBEHCTBA [0 YCJIOBUIO 33Jaud, HCCIEI0BaTh
MTOCTPOEHHBIE MOJIEH C UCIIOIb30BAaHUEM alllapaTa ajreOpsl.

DyHKUUM U TPAPUKH:

cBOOOHO OMEpPUPOBATH MOHITUAMU: (QYHKIIHS, CIIOCOOBI 3a/1aHus (PyHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KoMmMmo3umus ¢GyHKuuH, rpaduk QyHKIUH,
BBITIOJIHSTH 3JIEMEHTapHbIE Tpeo0pa3oBaHus rpa)uKoB PyHKIUH;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: O0JACTb ONPENEICHUS U MHOXKECTBO
3HaYeHUN QYHKUMU, HYJTU PYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh TMOHATUAMH: UYETHbIE M HEYETHbIE (DYHKIMUH,
MEePUOINYECKHE (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbl (YHKUUM, HauOoiblllee W HauMEHblLIee 3HAaYeHHE (PYHKIMM Ha
IPOMEXKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIMS C HaTypajIbHbIM U
LEeIbIM TOKa3zaresneM, rpauk CTENeHHOW (YHKIHMH C HATypaJbHBIM U IEJIBIM
nokasaresnemM, rpauk KOpHS N-Oi CTENEeHW KaK (PyHKIMH OOpaTHOW CTENEHU C
HATypaJbHBIM [10Ka3aTeJEM;

ONEepUpPOBaTh TNOHATUSAMU: JMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(yHKUMHU, BBITOJIHATD 3JIEMEHTAPHOE UCCIIE0BAHUE U TOCTPOEHUE UX IPaUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: IOKa3aTeslbHAs MU JorapupmMuyeckas
(yHKUMU, UX CBOMCTBA M TIpaUKH, KCIONB30BaTh UX TpaduKu ISl pelueHus
YPaBHEHU;

CBOOOZIHO ONEpUPOBATh TOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
onpeaerneHue TPUTOHOMETPUUECKUX (PYHKIIMIA YUCIOBOI'O apryMEHTa;

WCMONB30BaTh Tpaduku (QyHKUIMA JUIsI  HUCCIENOBaHUS TMPOILIECCOB U
3aBHCHUMOCTEH MpU peUIeHUM 3ajad U3 JPYruX Y4eOHBIX MPEAMETOB U peaibHON
’KU3HH, BBIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXK/y BETUUMHAMU;

Havana mareMaTH4ecKoro anajusa:

CBOOOJHO ONEPUPOBATH MOHATUAMU: apuMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 0eCKOHEYHO yObIBaOIIasi FTeOMETpUUYECKasl MPOTrpeccus, JUHEHHBIA 1
AKCTIOHEHUIUATBHBIN pOCT, GOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
0 KOHCTAHTE;

WCIIOJIB30BaTh IPOTPECCUU JUISl PELICHUs pEeajbHbIX 3a4ad IPUKIIAJHOTO
XapakTepa;



CBOOOJIHO OTIEPUPOBATH MOHATUSAMU: MOCIEI0BATEILHOCTD, CIOCOOBI 3aAaHUs
MOCJIEN0BATENbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEAOBATEIBLHOCTH,
MOHMMATh OCHOBBI 3apOKJCHHUS MAaTeMaTHYECKOrO0 aHalu3a KaK aHaiau3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO OIEPUPOBATHh TOHATUSAMH: HENPEPHIBHBIC (PYHKIIUH, TOUYKH
paspbiBa rpaduka QyHKIIUHU, aCUMOTOTHI rpaduka GyHKITUH;

CBOOOJIHO OIEepUPOBaTh MOHATHEM: (YHKIHS, HENpepbIBHAs Ha OTpPE3Ke,
MIPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN TSI pEIICHUS 33714,

CBOOOJTHO OIEPUPOBATh TOHATUSIMH: TIEpBas W BTOpas MPOW3BOIHBIC
dbyHKIMHU, KacaTenbHas K rpaduky GyHKINY;

BBIYUCIIATH MTPOU3BOJHBIE CYyMMBI, MPOU3BEAEHHUS, YACTHOIO U KOMIIO3ULIUU
IBYX (PYHKIIMH, 3HATh IPOM3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

HCIIOJB30BaTh TE€OMETPUUECKUA W (DU3UYECKHUIT CMBICI TPOU3BOJHON IS
pelieHus 3aaad.

MHoxecTBa M JIOTHKA:

CBOOOJTHO  ONEpPUPOBATh  TMOHATHSIMHU:  MHOXECTBO, OMNEpaluyl  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJisi ONMCaHUs PEaJIbHbIX
IIPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJIHO OIEpUPOBATh MOHSTUSIMU: OINpEICICHUE, TEOpeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MaTeMaTHYECKOTO0 00BbEKTA, 10KA3aTEIIbCTBO, PABHOCUIIbHbBIC
YPaBHEHHS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOyyaromuics TOJYYHUT CIEIYIONTUE
MpeMETHbIC PE3YyJbTAThl MO OTJEIbHBIM TeMaM pabouell MporpamMmbl yu4eOHOTO
Kypca «Anredpa v Hauaja MaTeMaTUYECKOr0 aHAIN3ay:

Yucna v BIYMCJICHUS:

CBOOOJTHO OMNEPUPOBATH TMOHATUSIMHU: HATypaJlbHOE M IIEJI0€ YHCIIO,
MHO’KE€CTBA HATypaJIbHBIX W IEJIBIX YHUCEJ, UCIOJb30BaTh MPU3HAKU JETUMOCTU
uensix yncen, HOJl 1 HOK HaTypanbHbIX 4Kceln sl peleHus 3a1a4, TPUMEHSITh
anroput™ EBximaa;

CBOOOJTHO OIEPUPOBATH TMOHSATUEM OCTaTKa MO0 MOJYJII0, 3alKUChIBAThH
HaTypaJIbHBIC YKCJIa B PA3JIMUYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS,;

CBOOOJHO OMEPUPOBATH IMOHITHUSMU: KOMIUIEKCHOE YHCJIO W MHOXKECTBO
KOMIUJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUICKCHBIE UYWCa B alreOpandeckod u
TPUTOHOMETPUUECKON (pOopMe, BBITIOIHATH apu(METHUCCKUE OTEpAIMA C HUMH U
n300paxaTh Ha KOOPJAUHATHOM TJIOCKOCTH.

YpaBHeHUS U HEPaBEHCTBA:



CBOOOZIHO ONEPUPOBATH MOHATUSAMHU: HMppPALMOHAIbHBIE, NOKA3aTENbHBIE U
Jorapu(MHUUECKUe HEPABEHCTBA, HAXOAUTb HUX PELIEHUS C  IOMOIIBIO
PABHOCHWJIBHBIX IIEPEXOJIOB;

OCYLIECTBISATH OTOOpP KOpPHEH NpH pPEIIEHUH TPUTOHOMETPHUYECKOTO
YpaBHEHUS;

CBOOO/ZIHO ONEpUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOoAMMBIE  (QOpPMyJBl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOHO OMEPHUPOBATh MOHATHSIMH: CUCTEMa M COBOKYITHOCTh YPaBHEHHI U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CUCTEMBI M COBOKYIHOCTEH pallMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHbBIX U
Jorapu(pMUUECKUX YpaBHEHUHN U HEPABEHCTB;

pemarb panroOHaIbHbIE, VPPALMOHAJIBHBIE, ITOKA3aTENbHbIE,
norapu(MUYECKHe M  TPUTOHOMETPHUYECKHME YpPaBHEHHS M  HEPABEHCTBA,
coJepaKalye MOAYJIM U IapaMeTphbl;

OPUMEHATH TpapuuecKre METObl JJIs pELICHHs] ypaBHEHUN U HEPABEHCTB, a
TaKKe 3aJ1a4 C IapaMeTpaMHu;

MOJEIIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTABISTH
BBIPQKECHHUsI, YPABHEHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBUIO 3aJayd,
UCCIIEZIOBaTh IOCTPOCHHBIE MOJEIM C HCIOJIb30BAHUMEM ammapara anreopsl,
UHTEPIPETUPOBATH MOJYyYEHHBIN pE3yJIbTaT.

DyHKUUMU U TpaduKu:

CTpoUTh TpadUKH KOMMO3ZUIMHU (PYHKIUH C TOMOIIBIO SJIEMEHTAPHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIIMU JABYX (DYHKIIMIA;

CTpOUTh TreoMeTpuyeckue oOpa3bl ypaBHEHHH W  HEPAaBEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOJAHO  ONEpPUPOBaTH MOHATUAMH: TpaQUKU  TPUTOHOMETPUUYECKUX
yHKIwM;

OpUMEHATh (PYHKUMU IS MOJCTUPOBAHMS M HCCICAOBAaHUS pPEabHbBIX
IIPOLIECCOB.

Hayaja MareMaTH4ecKOro aHajmsa:

MCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl UCCIIEOBaHUS (YHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIee U HAMMEHbIIee 3HaUCHUsI (PYHKIIMHM HENPEPHIBHON Ha
OTpE3KE;

UCIIOJb30BaTh MNPOW3BOAHYIO JJISI HAXOXKACHUS HAWJIY4IlIerO pELICHUS B
NPUKIAIHBIX, B TOM YHMCJIE COLUMAJIbHO-JKOHOMHMYECKHX, 3ajadax, s
OTIpe/IeNIEHUs] CKOPOCTHM M YCKOPEHHUs Npolecca, 3aJaHHOro (GopMyJion wuiu
rpaduxom;



CBOOOJHO ONEpUpPOBaTh MOHATHSAMU: TepBooOpa3Has, OmnperenEéHHbIHI
MHTErpajl, HaXOAUTh NEPBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIHMA ¥ BBIYUCITH
uHTerpan no gopmysne Horotona-JleitOnuna;

HAXOJUTh TUIOMIA/IN TUIOCKUX (UTYp U 00BEMBI TEJ ¢ MOMOIIBI0 WHTETpaa,

UMETh MPEJCTABICHUE O MATEMaTHYECKOM MOJICIMPOBAHUN Ha TMPUMEPE
coctaplieHus TuddepeHIaTbHBIX YPaBHEHUH;

pemaTh MPUKIaIHbIe 337a9d, B TOM YHUCIE COIUATBHO-YKOHOMHUYECKOTO U
(u3mUecKoro xapakrepa, CpeCTBAMU MaTeEMaTHUECKOr0 aHaAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
KosmmuecTBo yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
KoHTpoJbHBbI IpakTuyeckune
n/n NPOrpaMmbl Bcero o0pa3oBare/bHbIE
e padoThbI padoThbI
pecypchl
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL
1 MHorounensl. PanimoHanbHbIE ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHEMHBIX
YpaBHEHHI
5 Oynkuun U rpadpuku. CreneHnas QyHKIUs ¢ 12 1
LIEJIbIM TI0Ka3aTeNIeM
3 Apudmernaeckuit KopeHb N-0if CTENICHH. 15 1
HppanmonanbHble ypaBHEHHUS
4 [TokazarenpHas ynkuus. [lokazarenbHbie 10 1
YPaBHEHMS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
5 TpuronomeTpruyeckue BoIpaXeHUs U 29 1
YPaBHEHHUS
ITocnenoBaTeIbHOCTH U IPOrPECCUI 10
HenpepeiBabie pyakum. [Ipon3BomHas 20
9 [ToBTOpeHME, 0000IEHNE, CUCTEMATH3AITUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudgposbie)
KoHTpoabHbI IIpakTHyeckue
n/n NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
e padoThlI padoThI
pecypchbl
1 HccnenoBanue GyHKIUI C TOMOIIBIO 29 1
MPOU3BOHOM
2 [TepBooOpasHas u UHTErpas 12 1
3 I'paduku TpUTOHOMETPUIECKUX (PYHKINH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppatnmonanbHble, I0Ka3aTeabHbIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHeie uncna 10 1
HatypanbHble u 1ienple yncna 10
CucTeMbl paliMOHAIBHBIX, HPPALMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHHI
8 3aza4yu ¢ napameTpamu 16 1
9 [ToBTOpenue, 00001IeHNEe, CUCTEMATU3AITUS 16 9
3HAHWUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KounuecTBO 4acos I DJIeKTPOHHbIE
ara
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTuyeckue | H3y4YeHH
n/n Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI A
pecypchl
1 MHOXeCTBO, OTepalliy HaJi MHOKECTBAaMHU 1
M UX CBOMCTBA
2 Huarpammel Ditnnepa-Benna 1
3 [IpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO 1
amnmapara Jiisl penieHus 3a1a4
ParmonanpHele unciia. OOBIKHOBEHHBIC U
4 JECSITHYHBIC IPOOU, TTPOLICHTHI, 1
OCCKOHEYHBIC MTEPUOTUYSCKHE TpoOH
Panmonannubie unciia. OOBIKHOBEHHEIC U
5 JeCSITUUHBIE TPOOH, TIPOLIEHTHI, 1
OCCKOHEYHBIC TIEPHOANYSCKHE IPOOH
5 [Tpumenenue npoOeit v MPOIIEHTOB IS 1
pEIIeHUS TPUKIIATHBIX 3a7a4
7 [Tpumenenue npoOeit v MPOIIEHTOB IS 1
pEIIeHUS TPUKITATHBIX 33724
8 JeWcTBuTenbHbIe yncia. ParinoHanbHbie U 1
UppalMOHATLHBIC YK CIIa
9 ApubdmMeTnieckre onepammu ¢ 1
JIEHCTBUTEIbHBIMH YHCIIAMHU
10 Mopynb 1eCTBUTENBHOTO YKCTA U €70 1




CBOMICTBa

11

[TpubnmxEHHBIE BHIYUCIICHUS, IPABUIIA
OKpPYIJICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BEIYUCICHUN

12

OcCHOBHBIE METO/bI PELICHUS ENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OcHOBHBIE METO/IbI PEIICHUS LIETBIX U
JIPOOHO-pallMOHAILHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEILICHHS LIENIbIX U
JPOOHO-PaLlMOHAJIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOTOWIEHAa HA MHOTOUJIEH C
octatkoM. Teopema besy

16

MHoOrouIeHBI € HeNBIMU K0P UITUEHTAMH.
Teopema Buera

17

Pemrenne cucreM IMHEMHBIX YpaBHEHUI

18

Pewrenne cucreM JIMHEMHBIX YpaBHEHUI

19

Martpuna cucTeMbl TMHENHBIX YPaBHEHHM.
Onpexnenurens MaTpUILBI 2X2, €r0
T€OMETPUUYECKHI CMBICIT U CBOICTBA;
BBIYMCJICHHE €0 3HAUCHHUS

20

Onpenenurens MaTpULBl 2X2, €70
rE€OMETPUUYECKUI CMBICIT U CBOWCTBA;
BBIYMCIICHUE €I'0 3HAUYCHUA

21

HpI/IMCHCHHC OIPCACIIUTEIIA IJIA PCIICHUA




CHUCTEMbI JIMHEUHBIX YpaBHEHUN

22

Pemrenne npuknaaHbIx 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

23

Perrenue npukinaaHbIx 3a/1a4 ¢ TOMOUIBIO
CHUCTEMbI JINHEHHBIX YPaBHEHU

24

KontposnbHas padorta: "PaninonanbHbIe
ypaBHEHUs U HepaBeHcTBA. CrcTeMsl
JMHENHBIX YpaBHEHUH"

25

OyHK1MSA, c10coObl 3aaHusl PyHKIMH.
Bsanmuo obpathbie pynkumu. Kommosuims

byHKIMi

26

I'padux pyHkumu. DeMeHTapHbIC
npeodpa3oBaHus rpa@uKoB GyHKIUI

27

O6actb onpeneseHuss 1 MHOKECTBO
3HaueHudl pynkun. Hymu pynkuumu.
[TpomexyTKH 3HAK IMOCTOSTHCTBA

28

UETHbie 1 HEUETHBIE (PYHKITUH.
[Tepuonnueckue pynkuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIMH

29

MakcuMyMBbl U MUHUMYMBI (DYHKITHH.
Haubosbiee n HauMeHbIIee 3HAYEHNE
(GYHKIIUU Ha IPOMEKYTKE

30

JIuneitHast, KBaipaTU4YHAs U JPOOHO-
JTuHeHas pyHKIUU

31

DneMeHTapHOe HcCieI0BaHNe U
MoCTpOeHHE rpahuKOB ATUX QYHKIUN

32

DneMeHTapHOEe UCCIIEJOBaHKE U
MIOCTPOECHHE TPAPUKOB ITHX PYHKIIMH




CreneHsb ¢ LIeJIbIM IoKa3arejieM. buaom

33
HeroToHa

34 Crenens ¢ 1eNbIM NTOKa3aTeneM. buaom
HerotoHa

35 Crenennast QyHKIMS C HATYPAIbHBIM U
neJeIM nokasareneM. E€ cBolicTBa u
rpaduk

36 Kontponbnas padora: "CreneHHas
¢bynkius. E€ cBoiictBa u rpaduk”

37 ApudmeTrueckuii KopeHb HaTypalbHON
CTEIICHU U €ro CBOMCTBA

38 Apudmernaeckuii KOpeHb HATYPATBHOM
CTETeHU U €ro CBOWCTBA

39 [Ipeobpa3oBaHUs YMCIOBBIX BBIPAKECHUH,
COJIEp>KaIINX CTEIeHU U KOPHU

40 [Ipeo6pa3oBaHUs UMCIOBBIX BBIPAXKEHUH,
coJiepKalluX CTEMEeHU U KOPHU

41 [Ipeobpa3oBaHUs UNCIOBBIX BBIPAXKEHUH,
coJiepKalluX CTENEeHU U KOPHU

42 Uppaumnonansuble ypaBHeHUs1. OCHOBHbIE
METO/bI PEIICHHS UPPALMOHATBHBIX
YpaBHEHHI

43 UppaumnonaneHble ypaBHeHUs1. OCHOBHbIE
METO/bl PEMICHUS UPPALMOHATBHBIX
YpaBHEHHI

44 Wppatmonanshble ypaBHeHUs. OCHOBHbBIE

METO/BbI PEMICHHS UPPALMOHAIBHBIX
YPaBHEHUU




PaBHOCHIIBHEIC MEPEXO0AbI B pCIICHUN

45 .
UPPaLMOHAIBHBIX YPaBHEHUN

46 PaBHOCUIIBHBIE IEPEXOIBI B PEILICHUN
UppalMOHAIIbHBIX YPaBHEHUI

47 PaBHOCHIIBHBIE IEPEXO/IBI B PELLIEHUN
UPPaLMOHAIBHBIX YPaBHEHUN

48 PaBHOCUIIbHBIE IEPEXO/IBI B PELLICHUN
UPPaLMOHAIBHBIX YPaBHEHUN
CpoiicTBa 1 rpauK KOpHS N-0M CTETICHU

49 Kak (pyHKIIME 0OpaTHOM CTETeHH C
HaTypaJIbHbIM I10Ka3aTelIeM
CoiicTBa u rpaduk KOpHs N-0H CTETIEHN

50 Kak (YHKIIMH OOpaTHOW CTETIEHH C
HaTypaJIbHbIM II0Ka3aTelIeM
KonrtpomnsHas padota: "CBolicTBa 1 Tpadgux

o1 KOpH# n-oi crenenu. MppannonaibHeie
ypaBHEHUS"

59 Crenens ¢ paliiOHaIbHBIM I10KA3aTENIEM U
e€ CBOICTBA

53 CreneHs ¢ palluOHaJIbHBIM ITOKA3aTeNeM U
e€ CBOICTBA

54 CreneHs ¢ palluOHaJIbHBIM ITOKA3aTeNeM U
e€ CBOICTBA

55 IToka3zarenbHast GyHKLUS, €€ CBOWCTBA U
rpapuk

56 Hcnonp3oBanue rpaduka GyHKIUU IS

peuieHus: ypaBHEHU I




Hcnonk3oBanue rpaduka GyHKIUU IS

S57 . 1
pelieHus ypaBHeHU!
[TokazarenbHbie ypaBHeHUS. OCHOBHBIE

58 METO/bI PEIICHHS TOKA3aTEeIbHBIX 1
ypaBHEHHI
[Toka3zarenbHble ypaBHeHUs1. OCHOBHBIC

59 METO/bI PEIICHHS [TOKA3aTEIbHbBIX 1
ypaBHEHHI
[TokazaTenbHbie ypaBHeHHS. OCHOBHBIE

60 METO/IbI PEIICHHUS TOKA3aTeIbHBIX 1
YpaBHEHHI

61 Kontposbnas padora: "IlokazarenbHast 1
¢ynkuus. [TokazarenpHbie ypaBHEHUS "

62 Jlorapudwm uncna. CoiicTBa norapudma 1

63 Jlorapudm uncna. CoiicTBa norapudma 1

64 Jlorapudwm uncna. CoiicTBa norapudma 1

65 JlecsiTuuHBIEe U HaTypajibHbIE JJOrapu(MBI 1

€CSATHYHBIEC U HAaTypaJbHbIE TOTapU(MBI

66 1

67 IIpeoOpa3oBaHue BIpakeHUI, COAEPIKAIINX 1
sorapumMsl

68 [TpeoOpazoBanHme BEIPAKEHHM, COIEPIKAIINX 1
sorapumsl

69 [TpeoOpazoBanHme BEIPAKEHHM, COIEPIKAIINX 1
norapuMel

0 Jlorapudmuueckas QyHkIus, e€ cBoiicTBa U 1
rpaduk

71 Jlorapndmmueckas GyHKIU, e€ CBOWICTBA U 1

y )




rpaduk

Hcnons3oBanue rpaduka QyHKIUN IS

72 .
pellieHns ypaBHEHUI

73 Hcnons3oBanue rpaduka GyHKIUN IS
peleHys ypaBHEHHH
Jlorapudmuueckue ypaBHeHus1. OCHOBHbIE

74 METOBI pelIeHUs Torapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus1. OCHOBHbIE

75 METOBI peIIeHUs JIOTapu(PMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE

76 METO/bI pelIeHUs JIorapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCUIIbHBIE IEPEXO/IBI B PELLIEHUN
JorapupMUUECKUX ypaBHEHUN

78 PaBHOCUIIbHBIE IEPEXO/IBI B PEILICHUN
JorapupMHUUECKUX ypaBHEHUN

79 Kontponbnas pabota: "Jlorapupmuyeckas
¢ynkuus. Jlorapudpmuueckue ypapHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC 1 KOTAHT€HC
YHCIIOBOIO apryMeHTa

82 ApKcHHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC B apKTaHTeHC




YHCJIOBOI'O apryMEeHTa

Tpuronomerpryeckas OKpy>KHOCTb,

84 onpeeIeHUE TPUTOHOMETPUUECKHUX 1
(GYHKIMH YHUCIOBOrO apryMeHTa
Tpuronomerpudeckasi OKpyHOCTb,

85 OIpeJieJIeHue TPUTOHOMETPUUYECKUX 1
(GYHKIMH 4HUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHYECKUE (POPMYJIBI 1

87 OcHOBHBIE TPUTOHOMETPHUUECKUE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYJIBI 1

89 OcHOBHBIE TPUTOHOMETPHUUECKUE POPMYJIIBI 1

9 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAKEHU I

01 [IpeoOpa3oBanue TPUTOHOMETPUIECKUX 1
BBIPAKEHU I

92 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHUN

03 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHU I

94 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

95 Pemennie TpHroHOMETPUUYECKUX YPABHEHUM 1

96 Pemennie TpHroHOMETPUUYECKUX YPABHEHUM 1

97 Pemenne TpuroHoMeTpUYECKUX ypaBHEHNUN 1

98 Pemennie TpPHroHOMETPUUYECKUX YPaBHEHHM 1

99 Pemennie TpHroHOMETPUUYECKUX YPAaBHEHUM 1

100 Perrenne TpuroHOMETpHUECKUX ypaBHEHHNA 1




KonTponbHas pabora:

101 "TpUroHOMETpUYECKUE BBIPAXKECHUS U
TPUTOHOMETPUUECKHE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 MOCJIEA0BATEIbHOCTEH. MeTox
MaTeMaTHYeCKON MHAYKIUU
MOHOTOHHBIE U OTpPaHUYEHHBIE

103 nocnenosarenbHocTu. Mictopus anaimsa
0ECKOHEYHO MaJbIX

104 Apudmerrdeckas mporpeccus

105 I'eomerpuueckas nporpeccus

106 beckoneuHo yObIBarolas reoMeTpuyecKas
mporpeccus

107 Cymma 6ecKOHEYHO YOBIBaOIIEH
reOMETPHUUYECKOI Mporpeccuu

108 JIMHEWHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.
Hucno e. Dopmyia CIIOKHBIX POLEHTOB

109 JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT.
Hucno e. Dopmyria CIOKHBIX POLEHTOB

110 Hcnonb30BaHue nporpeccuu Jisi peeHust
peanbHBIX 3a/1a4 IPUKJIAJHOrO Xapakrepa

11 Kontponbnas pabora:
"[locenoBarenpbHOCTH U IpOrpeccun’”

112 HenpepriBHbIE QYHKIIMH U UX CBOHCTBA

113 Touka pa3pbsiBa. ACUMIITOTHI IpaUKOB
GbyHKIHi

114 CaoiicTBa QYHKIIMI HENPEPHIBHBIX HA




OTpe3Ke

CoiicTBa (hyHKIMIT HETIPEPHIBHBIX HA

115
OTpe3Ke

116 MeToa MHTEpBAJIOB JUISI pEIICHUS
HEpPaBEHCTB

117 Metoa MHTEpBAJIOB JUIsl pEIIEHUs
HEPaBEHCTB

118 Metoa MHTepBAJIOB JUIsl peIIEHUs
HEPaBEHCTB

119 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUMH 1715 pelieHus 3a1a4

120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1aq

121 [lepBas u BTOpast mpou3BOAHbBIE (PYHKIIUN

122 Ormpenenenue, reoMeTPUIECKUI CMBICIT
MIPOU3BOJHOMN

123 Omnpenenenue, PU3NIECKHUI CMBICIT
MIPOU3BOJHOMN

124 YpaBHeHHe KacaTelbHOH K rpaduKy
byHKIIUN

125 VYpaBHeHHE KacaTeIbHOU K rpaduKy
byHKIIMH

126 [Tpon3BoHBIE STIEMEHTAPHBIX (PYHKIHIA

127 ITpon3BoiHbIE 3TIEMEHTAPHBIX (PYHKIMH

128 [Tpou3BoHAs CYMMBI, TPOU3BEACHUS,
9aCTHOTO ¥ KOMITO3UIIMH (yHKITHA

129 [Ipou3BoiHasi CyMMBI, IPOU3BEICHUS,




YaCTHOTO ¥ KOMITO3UIIUU (PYHKIIUN

IIpou3BoHass CyMMBI, IPOU3BEACHUS,

130 . 1
YaCTHOTO ¥ KOMITO3UIINU (QyHKITUI
131 Konrponbnas pabora: "IIpousBoanas” 1 1
132 [ToBTOpeHue, 0600IIEeHHE, CUCTEMATH3AIIHS 1
3HaHuil: "YpaBHeHus"
133 [ToBTOpEeHME, 0000IICHHE, CUCTEMATH3AIIHS 1
3HaHui: "Oyukun"
134 Hrorosas koHTpoOIbHAS paboTa 1 1
135 HroroBast KOHTpoJIbHAs paboTa 1 1
136 [ToBTOpeHue, 06001IEeHHE, CUCTEMATH3AIIHS 1
3HaAHUU
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

Ne
n/u

Tema ypoka

Koan4yecTBo 4acoB

KoHnTtposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4eHU
|

DJIeKTPOHHbIE
nupposbIe
o0pa3oBaTe/ibHbIE

pecypcsbl

IIpuMeHeHne NpoOU3BOJHON K
HCClIeIoBaHUIO (PyHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCCleIoBaHUIO (PyHKIMI Ha
MOHOTOHHOCTb 1 3KCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
WCCIICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
UCCleIOBaHUIO (PyHKIUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCCIeIOBaHUIO (PyHKIUM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnaenue HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHNS HENPEPBIBHON

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOIbIIETO U




HAaUMEHBIIETO 3HAUECHUS HETIPEPHIBHOM
(GyHKIIUM Ha OTpe3Ke

Haxoxxnenue HauOoJIbIIero 1
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(GyHKIMU Ha OTpe3Ke

10

Haxoxnenue HauOOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GYHKIIUU Ha OTPE3Ke

11

Haxoxnenne HanOOJIbIIETO U
HaWMEHBIIIETO 3HAUYCHUS HEPEPHIBHOMN
(byHKINU Ha OTpe3Ke

12

Haxoxnenune HanOombIIero u
HaVMEHBILIETO 3HAYEHUSI HEIIPEPBIBHON
(byHKINU Ha OTpE3Ke

13

[IpuMeneHne MPOU3BOTHON IJIst
HAXOXJEHUS HAWTYYIIETrO PELICHHS B
MPUKIAAHBIX 3a7a4ax

14

[IpuMeHeHne Mpon3BOIHOM IS
HaXO0XICHHs HAWITy4lIeT0 PEIIEHUS B
MIPUKJIAIHBIX 3a7a49ax

15

[IpuMeHeHne Mpon3BOIHOM IS
OIIpEAEIIEHUS] CKOPOCTU U yCKOPEHUS
poriecca, 3aaHHOro (JopMyJIod Win
rpadguxkom

16

[Ipumenenne npou3BOIHOM ISt
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOTO (OPMYIION HITH
rpadguxkom




17

Kommozumus ¢pyHKImit

18 Kommosurus pyskimit

19 Kommozumus ¢pyHKImit

20 I'eomeTpuueckue 06pa3bl ypaBHEHUH Ha
KOOPJAMHATHOW INIOCKOCTH

21 I'eomeTpuueckue 006pa3bl ypaBHEHUH Ha
KOOPJAMHATHOW INIOCKOCTH

29 KonTponbnas pabora: "Hccnenoanue
GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

23 IlepBooOpazHas, 0CHOBHOE CBOICTBO
MepPBOOOPA3HBIX

24 [TepBooOpazHbIe F7IEMEHTAPHBIX (PYHKITUH.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbIe d7IEMEHTAPHBIX (PYHKITUH.
[IpaBuiia HaX0XI€HUS IEPBOOOPAZHBIX

26 Hurerpai. ['eomeTpuyeckuii CMbICI
UHTETpaia

97 Brruncnenue onpenenéHHoro HHTerpana
o gopmyne Horotona-JleiiOnuna

28 Brruucnenue onpenenéHHOro HHTErpaia
o ¢opmyne Horotona-JleiiOnuna

29 IIpumeneHne nHTErpaia s HaXOXKACHUS
iouaiel MioCcKux Guryp

30 IIpumeHeHne nHTErpaia s HaXOXKACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Ipumeps! perennii nuddepeHuanbHbIX

YPaBHEHUU




[Tpumepsl pemennii nuddepeHTnanbHbIX

32 .
ypaBHEHUi
Matematuueckoe MOJEeINPOBAHHE

33 peabHBIX MPOIECCOB C MOMOIIIBIO
mudepeHIaTbHBIX YPaBHCHHUM

34 KonTponbnas padora: "IlepBoobpazHas u
uHrerpan”

35 Tpuronomerpuyeckue GyHKINHU, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuyeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuieckne QyHKIHH, UX
CBOICTBA U TpaduKu

38 Tpuronomerpuieckne QyHKIHH, UX
CBOICTBA U TpaduKu

39 Tpuronomerpuyeckue GyHKINHU, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKUX

40 YpaBHEHUI C TTOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

42 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT160p KOpHEN TPUTOHOMETPUUYECKUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHUYECKON OKPY>KHOCTH

PemreHne TpuroHOMETpUYECKUX

44
HEpPaBEHCTB

45 Pemienue TpuroHOMETpUIECKUX
HEPaBEHCTB

46 Pemenne TpuronomMeTpuyecKmx
HEpPaBEHCTB

47 Pemenue TpuronomMeTpuyecKmx
HEPaBEHCTB
KonTponsnas padora: "I'padpuxu

48 TPUTOHOMETPUYECKHUX (QYHKITHI.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METO/BI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELLICHHS
Jorapu(MHIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PELLICHHS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILIEHUS




sorapu(MUUECKUX HEPaBEHCTB

OcHoBHBIC MCTOJbI pCHICHUSA

> UppalroHaTbHBIX HEPABCHCTB
58 OCHOBHBIE METO/BI PELLIEHUS
UppalMOHATILHBIX HEPABEHCTB
59 OcHOBHBIE METO/BI PELICHUS
UppanroHaTbHBIX HEPABCHCTB
50 OcHOBHBIE METO/BI PELICHUS
MppaMOHATLHBIX HEPABCHCTB
61 I'paduueckue MeTOIbI peIeHus
UppallMOHANIBHBIX YpaBHEHUI
62 I'paduueckue MeTOIbI peIIeHus
UppalMOHANIBHBIX YpaBHEHUI
63 I'padmueckue MeTOIbI pelIeHUs
MOKa3aTeJIbHbIX YPAaBHECHUI
64 I'paduueckue MeTO bl peleHus
MIOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTo bl peleHus
Jorapu(MUIECKUX HEPABEHCTB
67 I'padnueckue MeTo b1 perieHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padryueckue MeToabl pemeHus
68 MOKa3aTeJIbHBIX U JIOTapu(PMUUECKUX
YpaBHEHHI
69 I'paduueckue MeTOABI peLIeHUs




MIOKa3aTeIbHBIX U JIOrapu(pMUYECKUX
ypaBHEHHI

70

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

71

I'padmyueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBCHCTB

72

KonTponbhas pabora: "HppanuoHanabHble,
MIOKa3aTeNbHbIE U JIOTapU(PMUIECKue
HepaBeHCTBa"

73

KommiekcHsble yncna. Anredpanyeckas u
TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMIIJIEKCHOT'O YU CIIa

74

KommiekcHsble yncna. Anredpanyeckas u
TPUTOHOMETpHYECKasi POPMBI 3aIuch
KOMILIEKCHOT'O YHCIa

75

ApudmeTrrueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMHU

76

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YU CJIaMHU

77

N300pakeHre KOMIUIEKCHBIX YHCeT Ha
KOOPJMHATHOM TIOCKOCTH

78

N3o0pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPJIUHATHON TUIOCKOCTH

79

®opmyiia Myaspa. Kopau N-oii cTenenn
13 KOMIUIEKCHOTO YKClia

80

®opmyna Myaspa. Kopau n-oii crenenu




U3 KOMIIJICKCHOT'O YHCJIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCII JJIA

81 penieHrs GU3NIECKUX U TEOMETPUICCKIX
3a1a4

82 KonTponbHas padora: "KomiuiekcHble
yucia

83 HatypanbHble u nesbie ynucia

84 HarypainbHble 1 11esbie yncia

85 [TpuMeHeHne MPU3HAKOB IEIIMMOCTH
LENbIX YUCell

86 [IpumeHneHue Npu3HaKoOB IETUMOCTH
HEJIBIX YUCell

87 [IpumeHeHue Npu3HaKoOB IETUMOCTH
uensix yucesnr: HOJl u HOK

88 [TpuMeHeHne MPU3HAKOB IEIIMMOCTH
nenbix yncen: HOJ[ u HOK

89 [TpumMeHeHne MPU3HAKOB IEITMMOCTH
L[EJTBIX YUCEI: OCTATKH 110 MOJYITIO

9 [IpuMmeHeHne NpU3HaKOB IETUMOCTH
IEJTBIX YMCEI: OCTATKH 110 MOJIYIIO
[TpumeHeHne TPU3HAKOB IETMMOCTH

91 LEeNbIX YKcen: anroput™ EBknuna mis
pelIeHurs 3a1a4 B LIEJIbIX YHCIaxX

92 Kontponbras padota: "Teopus membrx
gucen"

93 Cucrema 1 COBOKYITHOCTb ypaBHEHUH.

PaBHOCUIIbHEBIE CUCTEMBI B CUCTEMBI-




CIICACTBHA

Cucrema 1 COBOKYITHOCTh YpaBHEHUH.
94 PaBHOCHIBHBIE CUCTEMBI M CUCTEMBI-
CJIEIICTBUS

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

95
COBOKYITHOCTCHU PallHOHAJIbHBIX YPABHCHUU

OCHOBHBIE MCTOABI PCIICHUA CUCTEM U
96 COBOKYITHOCTEH MppPalMOHAIIBHBIX
YpaBHEHHI

OCHOBHBIE METO/IbI PELIECHUS CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUN

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUN

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
99 COBOKYITHOCTEH Jorapu(pMuuecKux
YpaBHEHHI

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUIEeCKUX
YpaBHEHHI

[IpuMeHeHMe crCTeM K pelIeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

101 pa3NUYHbIX 00JIaCTel HAYKHU U peabHON
KU3HU, UHTEPIPETANNS TTOTYICHHBIX
pEe3yIbTaTOB

102 [IpumeHeHne cUCTEM K peUIeHUIO
MaTeMaTHYeCKUX 3ajiay U 3a/1a4 U3




pa3IMYHbIX O0acTel HayKU U PeabHOM
KU3HU, HHTEPIPETALUs OTYyYECHHBIX
pE3yJIbTaToOB

[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTHUUYECKUX 3aa4 U 3a7a4 u3

103 pa3IMYHbIX 00IacTel HAyKU U PeabHOM
KHU3HHU, UHTEPIPETALUS TTOTYIEHHBIX
pe3yabTaToB
Kontposnbnas pabora: "Cucremsi
panroHaTBHBIX, UPPALMOHATIHLHBIX

104 MOKa3aTeIbHBIX U JIOrapu(hMUIECKUX
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHUS C TapaMeTpaMu

106 PannoHanpHbIE HEpaBEHCTBA C
napameTpamu

107 PanroHnansHbIE CHCTEMBI C ITapaMeTpaMu

108 WppanmoHansHbie ypaBHEHHS,
HEpaBEHCTBA C MapamMeTpamMu

109 HppanunoHalibHbIE CUCTEMBI C
napameTpaMu

110 [Toka3aTenbHblE ypaBHEHHUS, HEPAaBEHCTBA
C rmapamMeTpamMu

111 IToka3arenabHbIE CUCTEMBI C TApaMETPAMU

112 Jlorapudmuueckue ypaBHEeHHUS,
HEpaBEHCTBA C MapamMeTpaMu

113 Jlorapugmuueckue CUCTEMBI C

napameTpamMu




Tpuronomerpuyeckue ypaBHEHUS C
napameTpamu

114

Tpuronomerpuyeckue HepaBeHCTBA C
napameTpamu

115

TpuroHomeTpruyeCcKue CUCTEMBI C
napameTpaMmu

116

[TocTtpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJIETIEH pealbHbIX
CUTYalHi C MOMOIIBIO YPAaBHEHUH C
rnapameTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTUYeCKUX MOJIEJICH peaTbHbIX
CUTYallMi C TOMOIILIBIO CUCTEM YpaBHEHUI
C mapameTpaMu

118

ITocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJENIEN peabHbIX
CUTYyalUi ¢ TOMOLIbIO CUCTEM YPaBHEHUI
C nmapaMeTpamMu

119

KonTponbhas pabora: "3anauu c

120 "
napameTpaMu

[ToBTOpenue, 06001IEHNE,

121 o .
CUCTCMaTn3aluAa 3HaHUU YPaBHeHI/I}I

[ToBTOpenue, 06001IeHNE,
cucTeMaru3anus 3HaHuil: "YpaBHeHus'

122

'

[ToBTOpenue, 060061IeHNE,
123 CUCTEMaTH3aIus 3HaHU: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, o600ICHNE,




cucrtemaTtusanusa 3Hanui: "HepaBencrtsa"

[ToBTOpenue, 060061IeHNE,

125 ~.on n
cucreMaTtu3alus 3HaHui: "HepaBencraa

126 [ToBTOpenue, 060061IeHNE,
cucrtemaTtusanus 3Hanui: "HepaBencrsa"
[ToBTOpeHuE, 0600MIIEHNE,

127 cucreMaTtuzanus 3Hanui: "[IpousBoaHas u
e€ npumeHeHue"
[ToBTOpeHuEe, 0000IIEHNE,

128 cuctemMaTtuzanus 3Hanui: "[IpousBoaHas u
e€ nmpuMeHeHue"
[ToBTOpeHme, 06001EeHNE,

129 cucrtematusanus 3Hanui: "[IponsBoaHas u
e€ mpuMeHeHue"
[ToBTOpeHue, 06001EeHNE,

130 cucrtemaTusanus 3HaHui: "MuaTerpan u ero
npuMeHeHue"

131 [ToBTOpenue, 06001IeHNE,
cucteMaTtu3aus 3HaHui: "OyHkiun"

132 [ToBTOpenue, 06001IeHNE,
cucteMaTtu3anus 3HaHui: "OyHkiun"

133 [ToBTOpenue, 06001IEHNE,
cucteMaTtu3anus 3Hanui: "Oynkuun"

134 HToroBast KOHTpoJIbHAs paboTa

TOroBast KOHTPOJIbHAsI paboTa
135 n o
136 [ToBTOpenue, 0000IICHNHE,

CHCTeMaTHu3alus 3HaHu!




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10







YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJINYECKHUE MATEPHUAJIbBI IJIS1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






		2024-09-02T19:45:09+0300
	Самикова Светлана Ильинична
	я подтверждаю этот документ




