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INOACHUTEJIBHAS 3AIINCKA

VYueOHblif Kypc «Anredpa W Hayalla MaTeMaTHYECKOT'O aHajIN3a» SBISETCS
OJIHUM W3 Haubosee 3HAYMMBIX B IMPOrpamMMe CpeIHEro o0Iero oOpa3oBaHUs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroil CTOPOHBI, (hopMUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUIEHHE OOYYaIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUI OCBOEHHUSI MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIOBECHOCTH U JIPYTUX
TUCIUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydwaroliuecs OBJAJeBaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopas (GOpMyJIUpyeT CBOU
JOCTH)KEHHUS B MaTeMaTH4ECKO Gopme.

VY4eOHblii Kypc anreOpbl M Hayal MAaTEMaTHYECKOTO aHadn3a 3aKJIaJbIBacT
OCHOBY /Ul YCIIEUIHOTO OBJIAJICHUS 3aKOHaMH (U3HMKH, XUMHUH, OUOJIOTHUH,
MOHUMAaHUsl OCHOBHBIX TEHJICHLIUNA pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSAX, YBEPEHHO HCIIOIb30BAaTh UX JUIs JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM ku3HHU. B TO ke Bpemsi oBinajgeHue aOCTPAKTHBIMU U JIOTHUECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYECKOIo aHalli3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HCTHUHHOCTb, JOKa3bIBaTh
YTBEPKJICHUS C TOMOIIBIO MHIAYKUUU U PacCyXAaTh NEAYKTHUBHO, HUCIOJIb30BaTh
0000IIeHNe W KOHKpETH3allnio, abCcTparupoBaHWE M aHAIOTHIO, (OPMHUpPYET
KpEaTUBHOE U KPUTHYECKOE MBILICHHE.

B xone usyuenus yueOHOro kypca «Anredpa M Hayaia MaTEMaTHYECKOTO
aHanu3a» oOydYarouIuecs: MOJy4YaloT HOBBIM OMNBIT PEHICHHS MPUKIAAHBIX 3a/]ad,
CaMOCTOATENIHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH peallbHbIX CHUTYaluH,
UHTEPHpPETallUd  TOJYYEHHBIX  pEUIEHUH, 3HAKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IpUPOJE, HAyKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

VYyeOHblii Kypc 00JajaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Yy4yeOHBI wmaTrepuajn, CrnocoOCTBYHOUIUN
GbOopMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduky ydeOHOM
NEeSTENbHOCTH, TpeOyIomed MPOJOIKUTEIBHON KOHIEHTpPAIlMd BHUMAaHUA,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 32 IMOJYYECHHBIN
pe3ynbTar.

B ocnoBe wmetomuku oOydeHus anreOpe M HayalaM MaTeMaTH4YeCKOTro
aHaJIM3a JICKUT JAESITeIbHOCTHBIN MPUHIUI 00yUYEeHHUSI.

B crpyktype yueGHOro kypca «Anredpa W Havasa MaTEMaTHYECKOTO
aHaJIM3a» BbIJCIICHBI CIEAYIOLINE COAEPKAaTEeIbHO-METOUYEeCKe TuHuU: «Yucna
U BbIUKCIEHU», « DyHKUMU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana



MaTeMaTHYecKoro aHanmm3a», «MHoXkecTBa U JIOTHKa». Bce OCHOBHBIC
COJIePKATEIIPHO-METOIMYECKUE JIMHUA W3Y4aloTCS Ha TMPOTSDKCHWH JBYX JIET
oOy4eHHs Ha YpPOBHE CpeaHero o0imero oOpa3oBaHMs, €CTECTBEHHO JOTMOJHSS
JpyT Ipyra W MOCTETICHHO HACHIIIAsSCh HOBBIMH TEMaMU W pa3jienamu. JlaHHBIH
y4eOHBI KypC SBISETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAMHSIET B cebe
colepKaHNUE HECKOJbKMX MAaTeMAaTHUYeCKUX UCIHIUIAH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MATEMATHYECKUI aHAIW3, TEOPUS MHOXKECTB, MaTeMaTHYECKas
jgoruka u gapyrue. Ilo Mepe Toro kak oOywaromuecs OBJIaJIEeBalOT BCE Ooliee
IMIMPOKUM MATEMaTHYCCKUM aIlapaToM, Y HUX TOCIEI0BATEIBHO POPMUPYETCS U
COBEPIIICHCTBYETCS yMEHUE CTPOUTh MaTEMaTHYECKYyI0 MOJACIb pealbHOU
CUTyaIW¥, MPUMEHSTHh 3HAHUSA, MTOJYYECHHBIC MPU W3YYEHUN y4eOHOTO Kypca, s
PEIICHUS] CaMOCTOSATEIHHO C(HOPMYIUPOBAHHON MAaTEeMAaTHUECKOM 3a/layu, a 3aTeM
UHTEPIIPETHPOBATH CBOW OTBET.

CopepxarenpHO-MeTOIUYECKass TUHUS «YuClia U BBIYUCICHUS» 3aBepIacT
(dbopMHUpOBaHNE HABBIKOB MCIOJIB30BAHUS ACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO Ha YPOBHE OCHOBHOTrO 00111ero oopazoBanusi. Ha ypoBHe cpeanero o0uiero
oOpazoBanusi 0co00O€ BHUMAHHE yJenseTcs  (OPMUPOBAHUIO  HABBIKOB
paIOHATBHBIX BBIYUCIICHUH, BKIIOYAIONINX B CE0S HCIIOJIb30BAHHUE Pa3TUIHBIX
dbopM 3amucu YHWCIa, YMEHHE JelaTh NPHUKUIKY, BBITIOIHATH MPUOIMKEHHbBIS
BEIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTAMHU. 3HAKOMbIe OOYydYalOImMMCS MHOXECTBA HATYPaIbHBIX, IEIBIX,
palMOHAIBHBIX U JCHCTBUTEIBHBIX YHMCEN  JIOMOJHSIOTCS  MHOXXECTBOM
KOMIUIGKCHBIX 4YHCell. B KakJIoM #3 O3TUX MHOXECTB paccMaTpUBAIOTCS
CBOWMCTBEHHBIE €My chenuuyecKkue 3aJayd W OIEepaluu: JeJICHHe Haledo,
OTIEpUPOBAHUE OCTAaTKAaMU Ha MHOXKECTBE IIENBIX YHCEN, OCOObIe CBOWCTBA
paIMOHAIIBHBIX U UPPAIMOHAIBHBIX YKCeN, apuMETUYECKHUE OIepaIli, a TaKkxKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTEIICHH Ha MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnaromapsi mociieqoBaTenbHOMY PACIIMPEHHIO KpPyra HCHOJb3YEeMBbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHCHHS TSI PEIICHHS Pa3TUYHBIX 3a7a4
dbopMupyeTCs TpeNCTaBICHUe O SAMHCTBE MAaTEMAaTUKH KaK HAyKH W €€ poJH B
MOCTPOCHUU MOJIeNIel peabHOrO MHUpA, MIUPOKO HCIOIB3YIOTCS 0000IIeHrne u
KOHKPETH3AIIHSL.

Jluaus «YpaBHCHHS M HEPABCHCTBA» pPEAM3YeTCS Ha MPOTSHKCHHH BCETO
o0yueHHUsI Ha YpOBHE CpPEAHEro OOIIero 00pa3oBaHMs, MOCKOIbKY B KaXIIOM
paznmene IlporpamMmbl MPEeAyCMOTPEHO pENICHHE COOTBETCTBYIOMMX 3a7ad. B
pesyibTaTe OOydYaroniuecss OBJAACBAIOT PA3JIMYHBIMH METOJAMH  PEIICHUS
paloHaIbHBIX, HUpPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JIOTAPUPMUUIECCKUX |
TPUTOHOMETPUUYECKUX YpPAaBHCHHMM, HEPABEHCTB M CHCTEM, a TakkKe 3ajad,
comepkammx mapaMeTphl. [loydeHHBIE YMEHHS MIUPOKO HCIOJB3YIOTCS TMpHU



UCCJIEIOBAaHUM (DYHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, MPHU PEIICHUH MPUKIATHBIX
3a/a4 U 3a7a4 Ha HaXOXKJEHUE HauOOJBIINX U HAMMEHBIIUX 3HAYCHUN (PYHKIIHH.
JlanHast conepkatenbHasi IMHUS BKIIOYAeT B ceOsl Takke (GOpMUPOBAHUE YMEHUMN
BBIMIOJIHATG ~ pacy€Thl 1O  (opMyiaMm, MNpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHUM, a TaKXKe BBIPAXKEHUH,
coepXKalluX CTeneHu U Jorapu@mel. brarogaps u3ydeHUro anreOpandeckoro
MaTepuajla  IPOUCXOJWUT  JAJIbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUIEHUS OOydaroluxcs, (GOPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccykJieHuid, pabOThl C  CHUMBOJIbHBIMH  (OpMaMH,  IPEICTABICHUS
3aKOHOMEpPHOCTEH M 3aBHCHUMOCTEW B BHJE DPABEHCTB M HEpaBEHCTB. AureOpa
npeanaraet 3(QQEKTHUBHbIE HMHCTPYMEHTBHI [UIsl PELIEHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ[a4, HAIJIAJHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopnepxarenbHo-MeTouueckass JMHUA «DyHKIMH U Tpa@uUKU» TECHO
NeperieTaeTcsa ¢ APYTMMH JIMHUSAMH Y4e€OHOrO Kypca, MOCKOJIbKY B KAaKOM-TO
CMBICJIE 3a0aET MOCIEA0BATEIbHOCTh U3YUYEHHs MaTepruaiia. M3yueHnne cTeneHHou,
MIOKa3aTebHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (YHKIIUMA, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN NIl pelIeHus 3a1a4 U3 JPYrux yueOHBIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAK C MAaTEMAaTUYECKUM aHAJIU30M,
TaKk U C PEIICHHWEM YpaBHEHUW M HepaBeHCTB. [lpum 3TOM OosibllloE BHUMaHUE
ynaensieTcs: GOpMHUpPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXKITY
pa3IMYHBIMM BEIUYMHAMHU, MCCIENI0BAaTh IMONY4YEHHbIE (DYHKIHMH, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTesIbHOM JIMHUM HalleJIeH Ha pa3BUTHE YMEHUU
YU HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXKaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMH B
pa3nuuHOi (dopMe: aHaTUTHUECKOH, rpaduyeckoil u cioBecHOil. Ero msydenue
CHOCOOCTBYET pa3BUTHUIO aJITOPUTMUYECKOTO MBIILIEHUS, CIOCOOHOCTH K
0000I1IeHNIO M KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTUIA.

ConepxarenpHas nauHusa «Havama mMaremMaTH4yeckoro aHainsay I03BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MATEMAaTUYECKUX, TaK W NPUKIAIHBIX 3a1ad,
JOCTYMHBIX OOYyYalOIIKUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpa@uKyd  CIOXHBIX (YHKIHM, ONpeAeNnsaTh WX HauOOJbIINE W HAWMEHBIINE
3HAYEHHUS, BBIYUCIATH IUIOMIAAX (QUTYp U OOBEMBI TeN, HAXOJUTh CKOPOCTU U
YCKOpeHHUsl IporeccoB. JlaHHas coaepKaTeiabHas JHUHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHUS MATEMATHUYECKUX MOJEJIEU pPEaNbHbIX CUTYyallWu,
NO3BOJISIET HAXOJWUTh HAWIy4lllee pEUIeHWE B MPUKIATHBIX, B TOM YHCIIE
COLIMAJIBHO-DKOHOMHYECKUX, 33/1a4yaX. 3HAKOMCTBO C OCHOBAaMU MaTEMaTUYECKOTO
aHaiM3a CIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBIIUICHHS, (POPMUPOBAHUIO YMEHUU pacro3HaBaTh MPOSBICHUS
3aKOHOB MAaTEMaTUKHU B HAayKe, TEXHHUKE M HCKyccTBe. OOywaromupecs y3HAIOT O



BBIIAIONINXCS PE3ybTaTaX, TMOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOAUYeCKass TUHUSA «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ce0sl DJIEMEHTHl TEOPUM MHOXKECTB U MATEMAaTHYECKOM JIOTHMKUA. TeopeTHKo-
MHO>KECTBEHHBIC IPECTABICHUS ITPOHU3BIBAIOT BECh KYyPC MTKOJIBHOW MaTeMaTHKH
U TpeajaraloT HauOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIMHSAIONINI BCE pa3leibl
MaTeMaTUKH # €€ TPWIOKEHUH, OHHU CBSI3BIBAIOT pPa3HbIE MaTEMaTHYCCKUE
JUCIUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxkHO 1aTh
BO3MOXHOCTh OO0y4aroleMycss TMOHUMaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTeMaTUKHU U UCIIOJIb30BaTh €r0 JIJIsi BHIPAXKEHUS CBOUX MBICIIECH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpHU3HATh
CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHWUW U CIIEJOBAaHUE OMPEIACIEHHBIM
mpaBuWjiaM  TOCTPOCHMSI  JIOKA3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMu
MaTeMaTU4YECKOW JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00yYaroIuXcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHUSI HA OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKH KPUTHIECCKOTO MBIIIICHHUS.

B yuyebnom kypce «Anrebpa W Hayalla MaTEMaTUYECKOTO aHaU3a»
PUCYTCTBYIOT OCHOBBI MAaTEMaTHYE€CKOTO MOJICIMPOBAHMS, KOTOPHIC MPU3BAHbI
CIocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TOCTPOSHUSI MOJENel peabHBIX
CUTyalluid, HCCIIEIOBAHUS HTUX MOJICJIEM C TMOMOIIBIO afmapara ainredopbl u
MaTEMaTUYECKOTO aHajlu3a, WHTEPIPETANH TOJYyYCHHBIX pe3yJbTaToB. Takue
3a/laHusl BIUIETEHBI B KOXKJIBIN U3 pa3/iejIoB MPOrPaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca HIMPOKO HMCIOJIb3YeTCs JJIs pelieHus MpUKIaaHbIX 3anad. [lpu
pelIeHUH  pealbHBIX  NPAKTHUUECKUX  3a7ad  OOydyarIluecs  pa3BUBAIOT
HAOJIFOIaTeNTbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
UCIIOIb30BaTh  AaHAJIOTHIO, 0000IaTh M  KOHKPETHU3UPOBATH  IPOOIIEMY.
HestenbHOCTh 1O  (OPMUPOBAHUIO HABBIKOB pEIICHHS MPUKIAIHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCEe U3YUCHUS BCEX TEM YUueOHOro Kypca « Anredpa v Havasia
MaTeMaTUYECKOr0 aHAIN3ay.

[Ha wu3ydyeHue yueOHOro Kkypca «Anredpa W Hadajla MaTEMaTHYECKOIO
aHanu3a» oTBoauTcs 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 4aca B HEJIENIO). |



COILEPKAHUE OBYUEHUA
10 KJIACC

Yucaa 1 BIYMCICHUSA

Panmonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIICHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. Ilpumenenue apoOeit U MPOUEHTOB IS
peleHns NPUKIAAHBIX 3a7a4 U3 Pa3JIUYHbIX OTPACIEd 3HAHUM U PEANbHOM KU3HH.

JlelicTBuTENbHBIE 4YuCha. PanuoHanbHblE W UPPANMOHAIBHBIE YHCIA.
ApudmMernueckre  omepanMu ¢ JICWCTBUTEIBbHBIMU  uYuciaMu.  Momayib
JENUCTBUTEIBLHOTO YKCia U ero cBoicTBa. [Ipubmimk€HHbIE BHIYMCICHHUS, TIPaBUIIA
OKpYIJIEHUSI, IPUKHUAKA U OLIEHKA PE3YyJIbTaTa BHIYMCICHUMN.

Crenenbr ¢ wnenbiM nokazarenemM. bunom HerooTtona. Hcenonb3oBaHue
MOIXOSIIEH (POPMBI 3aMUCH ACUCTBUTEIBHBIX YHCEI JIJISl PEIICHUS MTPAKTUYECKUX
3a71a4 U MPEJCTABJICHUS JAHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

Crenenp C panHOHAIBHBIM ITOKAa3aTeleM MW €€ CBOWCTBA, CTENEHb C
JIEUCTBUTEIILHBIM IIOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa mnorapudma. [lecsTuuHbie W HATypaJbHBIC
Jorapu@mel.

CuHyC, KOCMHYC, TaHI€HC, KOTAHT€HC YHUCJIOBOrO apryMeHTa. APKCHUHYC,
APKKOCHHYC M apKTaHT'€HC YHUCIOBOTO apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHBbIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBbHBIE ypaBHEHUSI M ypaBHEHHs-CieAcTBUsA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRBA.

OCHOBHBIE METO/JIbI PEIICHUS IEIBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEPABEHCTB. MHOrO4YJIeHbl OT OJHOW MNepeMEeHHOM. JleneHue MHOrodjieHa Ha
MHOTOWIEH C ocrarkoM. Teopema be3y. MHorowiensl ¢  UEIbIMHU
kod(ppunnentamu. Teopema Buera.

[IpeobpazoBaHus YMCIOBBIX BBIPAKEHUN, COACPIKAIINX CTETICHU U KOPHHU.

HppaumnonanbHbie YpaBHEHHUS. OcHOBHBIE METO/IbI pelIeHus
UppallMOHATbHBIX YPABHEHUH.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METOJIBI PEIICHUSI MOKA3aTEIbHBIX

YPaBHEHUM.

[IpeoOpazoBanue BhIpaXKEHUH, COIEPKAILUX JOTapU(DMBI.

Jlorapudmuueckue YPaBHEHHUS. OCHOBHBIE METO/BI pemeHns
Jorapu(MUYECKUX YPaBHEHHI.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyJIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TPUroHoOMETPUYECKUX YPABHEHU .



Pemienne cucrteM NIHMHEHHBIX ypaBHEHMH. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMil. OnpenenuTens MaTpuilbl 2X2, €ro TreoOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIIEHUE €r0 3HAYCHMSI, TPUMEHEHUE ONPEACIIUTENS I PEIIEHUs
CUCTEMbl JIMHEMHBIX YypaBHEHUHU. PelieHne MNpUKIAAHBIX 3a7a4 C IOMOIIbIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. lMcciaemoBaHue MOCTPOCHHOM MOJIEIH C
IIOMOIIIBIO MATPHI] U OTIPEIEITUTEIIEH.

[TocTtpoeHne maTreMaTUYECKUX MOJENIEN PEAIbHOM CUTYyalUH C MOMOIIBIO
YPaBHEHUW U HEPABEHCTB. lIpuMeHEHHE ypaBHEHMI U HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7ad M 3a/Jady M3 pa3IMyHbBIX o0JacTel HayKu M pealbHOU
AKU3HH.

DYyHKIUU U TPAPUKHU

@OyHkius, crnocoObl 3amanus (QyHkuu. B3anMHO o00paTHBIE (QYHKIUH.
Komnosumus  ¢ynkuuit. 'paduk QyHKIuu. nemMeHTapHble TpeoOpa3zoBaHUs
rpa@uKoB QyHKIMMA.

OO6nactb onpeneneHuss U MHOXKECTBO 3HaueHUd (yHkuuu. Hymu QyHkuuu.
[TpoMexyTku 3HaKOMOCTOSIHCTBA. YETHBIE U Heu€THbIe QyHKIUU. [lepuoanueckue
dbynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMHU. MaKCUMyMbl M1 MUHHUMYMBbI
dbynkuuu. Hanbomnpiee n HaumMeHbliee 3Ha4eHus1 GYHKIIMHA HA POMEXKYTKE.

Jluneiinas, KBaJpaTu4Has W JIpOOHO-TUHEWHAas (YHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX IPauKOB.

CrenenHas QpyHKIMS C HaTypaJdbHBIM M LENbIM MoKa3areneMm. EE€ cBoiicTBa u
rpaduk. CpoiicTBa U rpaduK KOpHS N-OM CTENEeHH Kak (GyHKIUU OOpaTHOU
CTEIEHH C HAaTYpPaJIbHbIM [TOKA3aTEJIEM.

[TokazarenbHass U norapupmuyeckas (yHKUHUUA, UX CBOWCTBA M TpaduKH.
Hcnonp3oBanue rpadukoB QyHKINN A PEIICHUS] YpaBHEHUI.

TpuronoMmerpuueckass OKpYKHOCTb, OIPEAEICHUE TPUTOHOMETPUYECKUX
(GyHKIMNA YUCIOBOTO apryMEHTA.

QDOYHKIMOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX IMPOLECCAX U SBIICHUSIX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajan3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOcCJeaoBaTeIbHOCTEH. MeTon
MaTeMaTU4ECKOU WHYyKIIUH. MoOHOTOHHBIE U OrpaHUYCHHBIC
NOCJIEN0BATENBHOCTH. VICTOpUS BO3ZHMKHOBEHUS MAaTeMaTUYECKOTO aHaNIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccud. beckoHeuHo yObIBaromiast
reoMmerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIEH MeOMETPUUECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAJIbHBIN pocT. Hucno €. @opMyJia CI0KHBIX
npoueHToB. Mcnomp30BaHWE NPOTPECCHMH I PELICHUS pEeajbHbIX 3a/1ad
IIPUKJIATHOTO XapaKTepa.



HenpepriBuble (yHkimu U ux cBodcTtBa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yukiuil. CBoiicTBa (PyHKUMI HENPEPHIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB Il PELICHHUS HEPaBEHCTB. lIpMMeHEHHE CBOWCTB HENPEPBIBHBIX
byHKUMNA U1 peleHus 3a1ay.

[lepBas u BTOpas npousBoaHbie PpyHKIMU. OnpeaeneHrue, reOMeTpUIECKUN U
(U3HYECKUIl CMBICT TPOU3BOAHON. Y paBHEHUE KacaTeIbHOU K rpaduKy QyHKIHUU.

[IpowsBognbie  snemeHTapHbIXx  GyHKIMA.  [IpomsBomgHass ~ CyMMbl,
MPOU3BECHUS, YACTHOTO U KOMITO3UIIMH (PYHKITUH.

MHo:xecTBa U JIOTMKA

MHoOXecTBO, Omepald HaJ MHOXKECTBAMU M KX CBOMCTBA. Jluarpammsbl
Oinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUS PEAbHBIX IPOLECCOB U SIBJICHUM, NPHU PEUICHUU 3a4ad U3 JIPyTuX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEICTBUE,
NIOKa3aTeIbCTBO, PABHOCHUJIBHBIE YPABHEHMS.

11 KIIACC

Ymncsia v BBIYMCJIEHUS

Harypanshbie u nensie yucna. [IpuMeHeHre npu3HakoB ACIUMOCTH IENBIX
qyucesn, HauOonbmui obnuid genutens (nanee — HOJl) m HamMmeHblee oOree
kpatHoe (nanee — HOK), octaTtkoB o moayito, airoputmMa EBkiuaa juist pemeHus
3a/1a4 B I1I€JIBIX YHCIIAX.

KommekcHpie uwncna. AnreOpamdeckas W TPUTOHOMETpUYECKas (HOPMBI
3aMUCcH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKre orepanud ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oi cTeneHr U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHs (PU3MUECKUX U TEOMETPUICCKUX 3a71ad.

YpaBHeHUS U HEPABEHCTBA

CucrteMa U COBOKYNHOCTb YpPaBHEHHM M HEPABEHCTB. PaBHOCHIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YpPAaBHEHHH C  IMOMOILBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpru4eCKUX HEPaBEHCTB.

OcCHOBHBIE METOJbI PEIICHUS] TOKA3aTENbHBIX U JOTrapuMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAIMOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METOJBI PEIICHUSI CUCTEM M COBOKYIMHOCTEH paliOHAJIbHBIX,
UPpalMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapU(MUYECKUX YPABHCHHI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPaMHU.

[IpumeHeHne  ypaBHEHUM, CHCTEM W  HEPAaBEHCTB K  PEUICHUIO



MaTEeMaTUYECKUX 3aJady M 3aJady M3 pa3IMyHbBIX O0JacTel HAyKu U pealbHOU
KU3HU, UHTEPIPETALMS MOTYYEHHBIX PE3YyJIbTATOB.

DOyHKIMY U TPaPUKH

I'paduk kommosunmm QyHkui. I'eomerpuueckue oOpasbl ypaBHEHUN U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckne PyHKIUU, UX CBOMCTBA U IPAPUKH.

I'paduaeckne mMerompl pemieHWs ypaBHEHHN W HepaBeHCTB. [ 'padudeckue
METO/bI PEILICHHUS 3a]1a4 C TapaMeTpPaMH.

Ucnonb3zoBanue rpadukoB (QYHKUMNA [JIs1 UCCIENOBAHMUS TPOLECCOB U
3aBUCUMOCTEH, KOTOPbI€ BO3HHUKAIOT IPU PELICHUU 3a/ady U3 APYruX y4eOHbIX
MPEIMETOB U PEATIBHOM KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajan3a

[IpumeneHre NMPOU3BOJHON K UCCIEOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxoxnenue — HauOonblIero M HAMMEHBIIErO0  3HAYEHUU
HENpepbIBHON (YHKLHUU Ha OTPE3KE.

[IpuMmeHeHne TPOU3BOJHOM JISI HAXOXKACHUS HAWIY4IIEr0 pEIICHUS B
NPUKIAIHBIX 3a/adax, JUIsl ONpPEACNICHUS] CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTO (DOPMYIION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKUMH. [IpaBuna Haxox1eHNs TepBOOOPaA3HbIX.

Hnrerpan. I'eomerpuuecknit CMBICHI WHTErpaa. Brruucnenue
onpenenéHHoro uHTerpana o ¢popmysie Herorona-JleiOuuna.

[IpumeHeHue uWHTErpana Mg HaxXOXJEHHUS IUIoIaaed IUIoCKuX (uryp u
00BEMOB r€OMETPUYECKHX TEI.

[Ipumepsr pemennii  auddepeHIaTbHbIX ypaBHeHHH. Marematuyeckoe
MOJICIMPOBAaHUE peajbHBIX TPOIECCOB € MOMOILIBI0  auddepeHIHnaTbHbIX
YPaBHECHUU.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaaHCKOr0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3HUIINH 00yJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  00ImecTBa,  NPEICTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
Ipoleayp TPakKIaHCKOTO o0IecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPaXAaHCKON MIIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIIEMY POCCUICKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUUCKONW MAaTE€MaTHYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTHX JOCTIDKCHHM B JPYTMX HayKax, TEXHOJOTHSX, cdepax
YKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TMOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEIIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHUWE K MUPY, BKIIOYAash ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/a4, PEHICHUH, pacCy ICHHUHN, BOCIPUUMYNBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nyecKoro BOCIMTAHMS:

cOpPMUPOBAHHOCTh yMEHHUS NPUMEHATh MaTeMaTU4YeCKHe 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pOBBIO (3JI0pPOBOEC IHTAHHUE, COATAHCHPOBAHHBIA PEKHUM 3aHITHH U
OTJIbIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (U3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN JAESATEILHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIdy, OCO3HAHME IIEHHOCTH TPYJOJIOOUs, HHTEpPEC K
pasnuyHbiM  chepaM  MPOPECCHOHAIBHOW  JCATEIBHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccun W pealu3oBBIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaT€MaTHYeCKOMY  OOpa3OBaHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKHUX 3a]1a4 MaTEMAaTHYECKOM HaIPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  AKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BIIUSHUS
COIMATIbHO-DPKOHOMUYECKHUX TMPOIECCOB Ha COCTOSIHUE MPUPOJIHON M COIMATBbHOU
cpeapl, OCO3HAHUE TII00ATBPHOr0 XapakTepa dKOJIOTHYSCKUX MPoOIeM, OpUCHTAITUS
HAa TPUMCHEHHE MaTEMaTHYEeCKUX 3HAHWN IS pelnieHus 3agad B 00JacTu
OKpYy>Kalolllel cpenpl, IUIAHUPOBAHUE IIOCTYNIKOB U OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW U OOIICCTBEHHOM  MPAKTUKH, TOHUMaHUE
MaTeMaTH4YeCKOW HayKh Kak c]epbl 4YeloBEeYeCKOW MesATebHOCTH, 3TaroB €&
pa3BUTUSIT M 3HAYMMOCTH JUIsl DPa3BUTHUS [UBUJIU3AIMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypoll KakK CpEJCTBOM TMO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBIIATh MNPOCKTHYIO W HCCIEIOBATEIbCKYIO JIESITEIbHOCTh
WHJMBUIYaJIbHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aAeiicTBU:

BBIABJISAITH U XApPAKTEPU30BATh CYLICCTBEHHBIE IMPU3HAKA MATEMATHYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUW MEXAY TOHATHUAMHU, (QOPMYIHPOBATH
OTpe/ICJICHUS TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCcCU(UKAIIUHU,
OCHOBAHUSI 111 000OIIEHHS U CPAaBHEHUS, KpUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIpHHUMATh,  (HOpMyIUpoBaTH U  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, € AMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPXKICHUSIX, MpeasiaraTb KPUTECPUU IS
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUHIL;

JIeJIaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
VWHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTpAUBATh ApTryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOWpATh CMmoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIlEHHUsA, BbIOMpaTh HauOoyiee MOAXOASAIMMM ¢ y4€ToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBareabcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK WCCIIEIOBATEIbCKH WHCTPYMEHT TIO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOUIUE  MPOTHUBOpEUHE,  MpoodsieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUpPOBATH TUIOTE3y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIETOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYEeCKOTr0 00BEKTa, SBIICHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBICHUSIMU, IIPOIECCAMU;

CaMOCTOATENbHO (OPMYIUPOBATH OOOOIIECHUS U BBIBOJABI IO pe3yjbTaTam
NPOBEAEHHOIO  HAOJIONEHMS, WCCJICNOBAHUS, OIICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BHTHE IMpoOIecca, a TakKe BbBIJBUTATh
MPETNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmaumeii:

BBISBIIATH JACHUIIMTHI HHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JJIS PEIICHUS 3a]a4H;

BBIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HMH(OPMAIIMIO PA3TUYHBIX BUIOB U
dbopm mpeacTaBIeHNUS,

CTPYKTYPUPOBAaTh MHGOPMAIHMIO, TPEACTABIATh €€ B PAa3IMYHBIX (OpMax,
WUTIOCTPUPOBATH TpadhUUIECcKH;

OIICHUBATh HaAEKHOCTD uH(bopMaIu 1o CaMOCTOATEILHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIe YHUBepPCAJIbHbIE YUeOHbIe 1elCcTBHUS

OoOmmenmne:

BOCIIPHHUMATH U POPMYJIHPOBATH CYXKIACHHUSI B COOTBETCTBHH C YCIIOBUSIMH U
HEISIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXAaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX W THCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHPOBATH IMOJTYYCHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJICHHS 3a/iaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOI TEMBI,
npoOeMBbl, pemaeMol 3aJadd, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOHWCK
pEIIeHMs, COIMOCTABJISATh CBOM CYXKICHHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
Jvajaora, oOHApYKUBAaTh Pa3lIMude M CXOJICTBO IO3WIIMH, B KOPPEKTHOH (opme
bopMyIIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

IIPEJICTABIIATh PE3yJIbTaThl PEIICHHS 3aJ1aud, SKCIIEPUMEHTA, MCCIICIOBaHUS,
MIPOEKTa, CaMOCTOSATEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4ETOM 3aaad
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHUH.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUSA



Camoopranusanus:

COCTaBIIAThH IUIaH, aJITOPUTM PEUICHUS 3aJa4M, BBIOUPATh CIIOCOO PEIICHHUS C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOM MH(OpMAIUu.

CaMOKOHTPOJIb, SMOUMOHAJbHbIH NHTEJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  pediekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBHUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMy CaMOMPOBEPKH, CAMOKOHTPOJS Tpollecca M pe3yjbTaTa pelieHus
MaTeMaTU4eCKOM 3a/1a4H;

NpEeABUICTh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MPHU PEIICHUU 3ajauH,
BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX,
HAWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUUHBI
JIOCTUKEHUS WJIM HEJOCTUKEHUS PE3yJIbTaTOB JIEATCIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MOHUMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUILYAIbHOU
paboTbl MpU pEHIeHUH Y4YEOHBIX 3aJa4, MPUHUMATh 1€Jb COBMECTHOM
NEeSATEeIbHOCTH, IUIAHUPOBATh OPraHU3aAIllMI0 COBMECTHOM palOThl, paclpenessiTh
BUJIbI palboOT, JOroBapuBaThCS, OOCYX JaTh TMPOIECC M pe3yJbTaT paboThI,
0000111aTh MHCHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPyNMOBBIX ¢opMax paboThl (00CyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbl» ¥ HHbBIE), BBIIOJHATH CBOK YacTb pabOThl U
KOOPJAWMHUPOBATh CBOW JACHUCTBHUS C JPYTMMHU YJ€HaMH KOMAaH[bI, OICHUBATh
KaueCcTBO CBOEr0 BKJIaJia B OOMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSL.

HPEAMETHBIE PE3YJIBTATDBI

K konny oOyuenus B 10 kjacce oOyyaromuidcs TOJYYHUT CIEAYIOIINE
peAMETHbIE PEe3yJIbTaThl MO OTIEIbHBIM TeMaM pabouell MporpamMmbl yueOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOr0 aHAIN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBATh MOHATHUSMHU: PAIMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoandecKkas JaApoOb, TPOILEHTHI, HPPANUOHAIBHOE YHCIO0, MHOXECTBA
palMOHATIBHBIX U IEUCTBUTENBHBIX YUCEI, MOYJIb JEUCTBUTEIBHOIO YHUCIIA;

OPUMEHSTh JpOoOM ¥ TPOLEHTHI JUIsl PEIICHHUs TPHUKIAJAHBIX 3a1ad U3
PAa3JIMYHBIX OTPACJIEN 3HAHUU U PEATIbHOU JKU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYUCIICHUS, IPABUJIAa OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYUCIICHUN;



CBOOOJHO ONEPUPOBATHh MOHITHEM: CTENEHb C LEJIbIM IIOKa3aTeleM,
UCTIOB30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JIEHCTBUTEIBHBIX YHCEN AJSl PEIICHHUs
INPAKTUYECKUX 3a]a4 U NIPEICTaBICHUS JAHHBIX;

CBOOOJHO ONEPUPOBATh MOHATHEM: ApUPMETHUECKUNA KOPEHb HATypajbHOU
CTENEHHU;

CBOOOJIHO OIEPUPOBATH MOHATHEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OIEpPUpPOBaTh MOHATUSAMHU: JIOTapudM UHCTa, JECATHYHBIE U
HaTypaJibHbIE JIOTapU(PMBbI;

CBOOOZHO ONEPUPOBATh MOHITUSIMM: CUHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC
YHUCIIOBOT'O apTyYMEHTA;

ONEepUpPOBaTh MOHATHIMH: APKCUHYC, aPKKOCHHYC M apKTaHIE€HC YHCIOBOrO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OINEpUPOBATh MOHATUSMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U yPABHEHUSI-CIIEICTBUS, PABHOCUJIbHbIE HEPABEHCTBA,

OPUMEHATh PAa3JIMYHbIE METOJAbl PEIICHHUS palUOHAIBHBIX M JIpOOHO-
palMOHAIBHBIX ypPaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHHUS
HEPABEHCTB;

CBOOOJHO OIEpPUPOBATH MOHATUSIMHU: MHOTOWIEH OT OJHOW NEepeMEHHOMH,
MHOTOWIEH C LeNbIMA KO3((PUIIMEeHTaMU, KOPHU MHOTOWIEHA, HPUMEHSAThH
JIEJIEeHHE MHOTOWIEHAa Ha MHOT'OYJIEH C OCTAaTKOM, TeopemMy be3y u treopemy Buera
JUISl peLIeHUs 3a]1a4;

CcBOOOZHO ONEpUpOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpulla, ONpPENETUTEeNb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUU CMBICI,
UCIIOJI30BaTh CBOMICTBA ompenenurens 2 X 2 Juisl BBIYUCICHHUS €ro 3HauyeHus,
OPUMEHATh ONPENEIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEWHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEAJbHbIE CUTyallMH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIeIOBAaTh MOCTPOEHHBIE MOJEIM C TOMOILIBIO MaTpUIl W OINpPEICIUTENEH,
MHTEPIPETUPOBATH NOJYUECHHBIN PE3YNIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBHM C KOPHSAMHM [UIsl [peoOpa3oBaHUs
BBIPAKCHU;

BBINOJIHATH Ppeo0pa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPIKALINX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTENEM;

UCIIOJIb30BaTh CBOICTBa norapu(pMoB IS npeoOpa3zoBaHus
norapu(MUYECKUX BBIPAKEHUH;

CBOOOZHO ONEpUPOBATh MOHATHUSMU: HppalOHAIbHbIE, MOKa3aTelbHbIE U
norapu(MUUYECKHE YPAaBHEHUS, HAXOAUTh UX PELICHUS C OMOILBIO PABHOCHIIBHBIX
NePEX0A0B WM OCYIIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYIIBI Ui TPeoOpa3oBaHus



TPUTOHOMETPHUUYECKHUX BBIPAXKECHHI;

CcBOOOZHO OMNEpUpOBaTh MOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHATh  HEoOXOoAuMble (GOpMyJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJIEIMPOBAaTh peajbHble CUTyalldd Ha S3bIKE anreOpbl, COCTaBIATh
BBIDAKECHUSI, YpaBHEHMS, HEPAaBEHCTBA II0 YCJIOBHMIO 3aJadd, MCCIEI0BATh
MOCTPOEHHBIE MOJIENIU C MCIIOJIb30BAHUEM aIlfapara ainreopsbl.

DOyHKUMH U TPAPUKH:

CBOOOZHO ONEpPUPOBATH MOHATHAMU: (YHKIMS, CIIOCOOBI 3a0aHUs (PYHKIIHH,
B3aMMHO OOpaTHble (QYHKUIUH, KoMHo3uuus GyHKUMA, Tpaduk QyHKUIUH,
BBITIOJIHATH 3JIEMEHTApHBIE TTPeoOpa3oBanus rpaduKkoB PyHKINIA;

CcBOOOZHO OINEpPUPOBATh MOHATUAMH: OOJIACTH ONpPEACNIECHUS U MHOMXKECTBO
3HaYeHUH QYHKIMH, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OMEpUpPOBATh TMOHATUAMH: YETHbIE M HEUYETHBIE (PYHKIUH,
nepuoanyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKUHU, MAKCUMYMbI U
MUHUMYMBI (YHKUIUK, HaumOoJblllee M HaWMEHbIee 3HauyeHHEe (YHKIUU Ha
IPOMEKYTKE;

CBOOOIHO ONEpPUPOBATh NOHATUAMMU: CTENEHHAs (QYHKIUS C HATYPAJIbHBIM U
HedbIM ToKa3zarenaeM, rpapuk CTeneHHOW (YHKIMHM C HAaTypaJlbHBIM M IEJbIM
noKasareyieM, rpauk KOpHsS N-OM CTENEeHH KakK (yHKIHH OOpaTHOW CTENEeHU C
HATypaJbHBIM 0Ka3aTEeJEM;

ONEepUpPOBaTh MOHATHUAMMU: JIMHEIHAas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOEHHUE UX IPAPHUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSAMHM: IOKa3aTelbHas M Jorapudmuueckas
(GYHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIB30BaTh MX TpaduKH AN pEIieHUs
YPaBHEHUN;

CBOOOZIHO ONEpUpOBaTh NOHATUAMU: TPUTOHOMETPUYECKAST OKPY’KHOCTD,
ornpe/ieleHue TPUTOHOMETPUUYECKUX (PYHKIIMNA YUCIOBOIO apTyMEHTa;

UCIIOJIb30BaTh Trpapuku (YHKUMA JUIsI  UCCIENOBAHMS IPOLIECCOB U
3aBUCUMOCTEHN MPHU PELICHUH 3a/1ad U3 JPYTUX y4eOHBIX NPEIMETOB U PEealbHOU
KU3HU, BBIpaXaTh (JOPMyJIaMU 3aBUCUMOCTH MEXK/y BETUUMHAMU;

HavaJyia MaTeMaTH4€CKOro aHAJIM3Aa:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: apU(pMETHUYecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAIBHBIA POCT, GOpMyJia CIOKHBIX MPOIEHTOB, UMETh IPEICTaBICHHE
0 KOHCTAHTE;

UCIIOJIB30BaTh IIPOTPECCUM I PELICHUs pealbHBbIX 3a4ad IPUKIATHOTO
XapaKkTepa;

cBOOOHO OTEPUPOBATH MOHITHSIMHU: TTOCIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHNUs



NOCJIEIOBATENbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIEIOBATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYECKOro aHajiu3a KaK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATh TMOHATHSIMHU: HEMpEepbIBHbIE (GYHKIHUHU, TOYKHU
paspsbiBa rpaduka GyHKIUHA, ACUMIITOTHI rpaduka QyHKINY;

CBOOOJHO OIEpUpOBaTh MOHATHEM: (GYHKIIUS, HEMpEphIBHAs Ha OTPE3KeE,
MPUMEHSITH CBONCTBA HEMTPEPHIBHBIX (DYHKITUHN JJI PEIICHUS 337124,

CBOOOJTHO OIEpPUPOBATh TMOHATHSMHU: TIEpBas W BTOpas IPOU3BOJIHBIE
byHKIMYU, KacaTenbHas K rpaduky QyHKIUN;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO U KOMIO3UIIUU
NBYX (YHKIIMH, 3HATh TPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh TEOMETPUUECKUN M (U3MYECKUN CMBICT MPOU3BOTHOM IS
penieHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMEpUPOBATH  MOHATUSIMU:  MHOXXECTBO, OINEpalud  Haj
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT AJisl ONMCaHUs PEaJIbHbIX
IPOLIECCOB U SIBJICHUM, IPY PEIICHUU 3a]1a4 U3 APYTHUX yUeOHBIX MPEAMETOB;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: OIPEICICHUE, TEOpeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MaTEMAaTHYECKOT0 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
yYpaBHEHHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOyyaromuics TOJNYYHUT CIEAYIOIINE
IpeIMETHbIE PE3yJIbTAThl MO0 OTACJIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anredpa U Havyajla MaTEMaTUYECKOI0 aHaIU3a»:

Yncsia v BIYMCJICHUS:

CBOOOJTHO OMEPHPOBATH TOHATHSAMHU: HATypalbHOE U IIE€JI0€ YHUCIIO,
MHO)XECTBA HATypPaJbHBIX M IEJIBIX YHUCEN, MCIOJb30BaTh MPU3HAKHU JEIUMOCTU
nensix yucen, HOJl u HOK HaTypanibHBIX YKceN Jyis pelieHus 3a7ad, NPUMEHSTh
anroput™ EBximmaa;

CBOOOJTHO OIEPUPOBATHh IOHATHEM OCTaTKa IO MOJIYJII0, 3alUCHIBaTh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: KOMIUIEKCHOE YHUCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTaBIATh KOMILIEKCHBIE YHCIIa B alreOpandyeckoud u
TPUTOHOMETPUUECKON (PopMe, BBIMOIHATH apu(PMETHUECKUE ONEpalud C HUMU U
M300pakaTh Ha KOOPJIMHATHOMN TUIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO ONEPHUPOBATH MOHATHAMU: HppaAlMOHAIbHBIC, MOKAa3aTelIbHbIE U
jJorapumuyeckrue HEPaBEHCTBA, HAXOJAWTh HX PEHICHUS C  MOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXOJIOB;



OCYLIECTBJIATH OTOOpP KOpPHEH TpU PpELIEHUH TPUTOHOMETPUUECKOTrO
YpaBHEHMUS;

CBOOOZIHO ONEpUpOBaTh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSMH: CUCTEMA U COBOKYIHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIIEHUS
CUCTEMBI M COBOKYIIHOCTEW pallMOHAJIBHBIX, HPPALMOHAIBHBIX, TIOKA3aTEIbHBIX U
aorapu(MUUYECKUX YPABHEHUN U HEPABEHCTB;

peumarb panuoHaJIbHbIE, UppalyoHaIbHBbIE, MOKa3aTellbHbIE,
aorapuMUUecKue ¥ TPUTOHOMETPHYECKHE YpaBHEHUS H  HEPAaBEHCTBA,
coJiepaKalie MOIYJIM U IapaMeTphl;

OPUMEHATh TpaduuecKUe METO/IbI JUIsl PEIICHUs] YPaBHEHUI U HEPABEHCTB, a
TaK)Ke 3a/1a4 C MapaMeTpaMus;

MOJIEJIMPOBAaTh peajbHblE CUTyallMd Ha S3bIKE anreOpbl, COCTaBIATh
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA M HUX CHCTEMBI II0 YCJOBHUIO 3a/ayH,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHUEM ammaparta anreOpsl,
MHTEPIPETUPOBATH NOJyYECHHBIN PE3YJIbTAT.

DYyHKIUU U TPaPUKH:

CTPOUTh TpaUKU KOMMIO3UUMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTApHOrO
UCCJICJIOBAHMS U CBOIMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTb TI'E€OMETPUYECKHE 00pa3bl YpaBHEHHMHI M  HEpPaBEeHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJHO  OMEpUpOBaTh MOHATUSMU: TrpadUKH TPUTOHOMETPUUYECKHUX
byHKITNH;

OPUMEHATh (QYHKIUHM JI1 MOJECIUPOBAHMS W HCCIENOBAHUS PEATbHBIX
IIPOLIECCOB.

Hauana maTeMaTH4eCKOro aHAJIH3a:

UCII0JIb30BaTh MPOU3BOJHYIO JUJISl HCCIEA0BAaHUS (PYHKIIMM HA MOHOTOHHOCTh
Y SKCTPEMYMBI;

HaXoAUTh HauOoJblllee U HaMEHbIIee 3HaUeHUsl (PYHKIIMM HEPEPHIBHON Ha
OTpE3KE;

UCIOJIb30BaTh TMPOU3BOJHYIO IS HAXOXKJIECHUS HAWIY4lIero peuieHus B
OPUKJIAJAHBIX, B TOM YHCIE€ COLMAJIbHO-3KOHOMHUYECKHMX, 3ajadax, s
onpesieNieHus] CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (opMysoN win
rpadukom;

CBOOOZIHO ONEpUpOBATh TOHATUSAMHU: IEpBOOOpa3Has, ONpeAeIEHHbIN
UHTErpaj, HAXOAWTh IEPBOOOpA3HbIE 3JIEMEHTApHBIX (PYHKUUNA U BBIUYUCIATH
uHTerpain no popmyne Herotona-Jlei6uua;



HAXOJUTh TUTOMIAH TUIOCKUX (QUTYP U OOBEMBI TEJT C TIOMOIILI0 HHTETPAJIA;

UMETh TPEACTABICHUE O MAaTEMAaTHYCCKOM MOJCIUPOBAHUU Ha TMpPUMEpE
coctaBiieHus nuddepeHITNaTbHBIX YPABHCHHI;

pemiaTh MPUKJIAJHbIC 33a7a4d, B TOM YHCJIE COIUATBHO-DKOHOMUYECKOTO H
($u3NIECKOro XapakTepa, CpeCTBAMU MaTEeMaTHIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
n/n NPOrpaMMblI Bcero Konrpoabubie | - Mpakriieckie o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
MHO0X€eCTBO IeHCTBUTENBHBIX YUCEIL.
| MHorounensl. PanioHanbHble ypaBHEHUS U 24 1
HepaBeHCcTBAa. CHCTEMBI IMHENHBIX
YpaBHEHUU
) Oynkuun u rpaguxu. CreneHHas QyHKIMS ¢ 12 |
LIEJIbIM TIOKa3aTeNIeM
3 Apudmernaecknii KOpeHb N-0i CTETICHH. 15 1
WppanmonanbHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. [lokasarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmudeckas GpyHKIHs. 18 1
Jlorapudpmuueckue ypaBHEeHUs
6 Tpuronomerpuyeckue BoIpaXXeHUs U ” |
ypaBHEHHUS
ITocnenoBaTenbHOCTH U IPOIPECCUH 10 1
HenpepriBubie ¢pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 5 )
3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 10 0




11 KJTACC

KosmmuectTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
n/n NMPorpamMmbIl Bcero Kontpoapueie | - Mpakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasnas 1 HHTETpaI 12 1
3 I'padviku TpUrOHOMETPUUECKUX (PYHKITHIA. 14 1
TpuronomeTpuueckue HepaBeHCTBA
4 WppannonanbHble, MoKa3aTeabHbIE U 24 1
jJorapuMuuecKre HepaBeHCTBa
KomnnekcHeie uncia 10 1
HarypanbHble u 11enble ynucina 10 1
Cucrembl paluoHAIbHBIX, HPPALIMOHATBHBIX
7 MOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3aiauyu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 )
3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acos

KonTpoJbubie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4eHust

DJIeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[[MHOkecTBO, Onepaluy HaJl MHOYKECTBAMHU
U UX CBOMCTBa

Juarpammel Ditniepa-Benna

HpI/IMCHCHI/Ie TCOPCTUKO-MHOKCCTBECHHOT'O
arrapara 41 peICHuA 3a1a4q

Parnmonansabie yncina. OOLIKHOBEHHBIE U
JECATUYHBIC IPOOHU, TTPOIICHTHI,
OecKOHEUYHBIE TIEPUOANUECKHE JPOOH

Parmmonansabie ynciaa. OOLIKHOBEHHEIE U
JECATHYHBIC IPOOH, TTPOIICHTHI,
OCCKOHEYHBIC MTEPUOIUUECKHUE TPOOH

[Ipumenenue qpobei 1 NPOLUEHTOB IS
peueHus NPUKIaaHbIX 3a1a4

[Ipumenenue qpobeii v TPOIEHTOB IS
pelIeHUs MIPUKIAIHBIX 33129

JewcTBuTenpHbIe uncia. Panmonanbabie U
HWppalMOHAJIbHBIC YHCIIA

Apudmernueckue onepanuu ¢
JeCTBUTEIILHBIMU YNCIIAMHU

10

Mopynp A€CTBUTEIBHOTO YHUCIIA U €r0
CBOUCTBA




11

[TpuGnmxEHHBIE BEIYMCIICHUS, TPABHUIIA
OKPYIJICHMS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCICHUN

12

OCHOBHBIE MCTOABI pCIICHUS LCIIbIX U
JPOOHO-paLlMOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OCHOBHbBIE METO/IbI PEILICHHS LIENbIX U
IpoOHO-pallMOHATBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OCHOBHbBIE METO/IbI PEILICHUS ENIbIX U
JIpOOHO-pallMOHANIBHBIX YpPaBHEHUHN U
HEPaBEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
JleneHue MHOTO4YJI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema beszy

16

MHOTOo4JIEHBI C LEIBIMA KO PHUIIHEHTAMH.
Teopema Buera

17

Pemenne cucremM JTMHEHMHBIX ypaBHCHI/Iﬁ

18

Pemrenne cucreM TMHENHBIX YpaBHEHUN

19

Martpuna cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpUIBI 2%X2, €r0
T€OMETPUYECKHM CMBICII U CBOMCTBA;
BBIYUCIICHUE €T0 3HAYECHUS

20

Onpenenurenb MaTPUILLI 2X2, €70
T€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBEIUHCIIEHUE €TI0 3HAUECHUS

21

[IpumeneHue onpeaenuTes sl perieHus
CHUCTEMBbI JINHEHHBIX YPaBHEHU




22

Pemrenne npukitagHeIx 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUI

23

Perrenue npukiiagHeIX 3a1a4 ¢ IIOMOLIBIO
CUCTEMBI JINHEUHBIX YPAaBHEHUU

24

Kontponbnas padoTta: "Pamronansabie
ypaBHEHMsI U HepaBeHCTBAa. CUCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

@OyHKIMSL, CIOCOOBI 3aJaHUsT PYHKITHH.
B3aumno obpatnsie pynkiun. Kommnosunus
byHKIMII

26

I'padux pyHKIMU. DIEeMeHTapHbIe
npeoOpa3oBanus TpaguKoB QyHKIHNA

27

OOacTb onpeaeneHnss 1 MHOXKECTBO
3HayeHuil pyHkuuu. Hynu ¢pyHkuuu.
ITpomexyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITUH.
[Tepuoanueckue ¢pyHkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MakcuMyMBbI 1 MUHUMYMBI (DYHKITHH.
Haubonpiee u HanMeHbIIIEE 3HAYCHUE
(yHKIMH Ha IPOMEKYTKE

30

JIuneitHast, KBagpaTU4Has U JpOOHO-
nuHeRHast QyHKIH

31

DrneMeHTapHOE HCCIIE0BaHNUE U
ocTpoeHue rpauKoB 3TUX HYHKIUN

32

DeMeHTapHOE UCCIIeIOBAaHNE U
MOCTPOCHUE TPaPUKOB ITUX HYHKIIUNA

33

CreneHs ¢ I CJIBIM ITOKAa3aTCIICEM. bunom




Hrrotona

CreneHs ¢ LIeJBIM IMOKa3aTelieM. buHoM

34 Herorona
CrenenHast GyHKIHS C HATypalbHBIM U

35 eJIBIM oKa3arteiieM. E€ cBolicTBa 1
rpaduk

36 KonTponshas padora: "Crenennas
¢bynkuus. E€ croiicTBa u rpaduk”

37 Apudmernueckuit KOpeHb HaTYpaJIbHON
CTETIEHU U €T0 CBOWCTBA

18 ApudmeTrnueckuii KOpeHb HATYPaTbHOU
CTEIICHH U €r0 CBOWCTBA

19 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU

40 [IpeoOpa3oBaHusl YUCIOBBIX BBIPAKEHHI,
COJIEpKalINX CTENEHU U KOPHU

A1 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpaXKEHUH,
COJIEpKalINX CTEIICHU U KOPHH
Wppaunonansheie ypaBHeHUs. OCHOBHbBIE

42 METO/bI PELICHUS UPPALMOHAIBHBIX
YpaBHEHUI
Wppaunonansueie ypaBHeHUs:. OCHOBHbBIE

43 METO/1bl PELIEHUS HPPaLMOHAIBHBIX
ypaBHEHUU
HppannonansHeie ypaBHeHHs. OCHOBHBIE

44 METO/Ibl PEIICHUS NPPALMOHAIBHBIX
ypaBHEHUN

45 PaBHOCWIIBHBIE TEPEXO/IBI B PEIEHUN




HMPPALMOHAIIBHBIX YPaBHEHHUU

PaBHOCHIIBHBIE IepeXoabl B pCIICHUHN

46 HUPPALMOHAJIbHBIX YPAaBHEHU

47 PaBHOCUIIbHBIE TIEPEXOIbI B PELLICHUU
UppalMOHANILHBIX YpaBHEHUN

43 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUN
UppalMOHATIbHBIX YpaBHEHUN
CgoiicTBa U rpadUK KOPHS N-0i CTETICHU

49 Kak (pyHKIMM 00OpaTHOM CTENEeHu C
HaTypaJIbHBIM IIOKa3aTelIeM
CgoiicTBa 1 rpadUK KOPHS N-0i CTETICHU

50 Kak (DyHKIIMH OOpaTHOW CTEIIeHHU C
HATypaJlbHBIM MOKa3aTelieM
KonrtponsHast padora: "CBolicTBa 1 rpapux

51 KOpHs n-oM crenenu. MppanroHanbHbie
ypaBHeHUA"

5) CreneHsp ¢ palMOHaJIbHBIM [TOKA3aTENEM U
€€ CBOMCTBA

53 CreneHb ¢ pallMOHATBHBIM MTOKA3aTeNeM U
€€ CBOMCTBA

54 CreneHp ¢ pallMOHAJIbHBIM [TOKA3aTENIEM U
€€ CBOMCTBA

55 ITokazarenbHast QyHKIHS, €€ CBOICTBA U
rpadpux

56 Hcnonb3oBanue rpaduka GyHKINUN OIS
pelleHrs ypaBHeHUN

57 Hcnonws3zoBanue rpaduka QyHKIUN JIs

peuieHusl ypaBHEHU I




[TokazarenbHbie ypaBHEeHUS. OCHOBHbBIE

58 METO/Ibl pEIICHUS TOKa3aTeIbHBIX 1
YpaBHEHUI
OKa3aTelbHble ypaBHEHUS. OCHOBHBIE
IT y O
59 METO/bl PELICHUS IIOKA3aTEIbHbBIX 1
ypaBHEHUH
[TokazarenbHble ypaBHEeHUS. OCHOBHBIE
60 METO/Ibl PELIEHUS IOKA3aTEIbHBIX 1
ypaBHEHUN
61 Kontponbnas padota: "[lokazaTenpHas 1
¢byuknus. [TokazarensHble ypaBHEHHS "
62 Jlorapudm uncna. CoiicTBa jJorapudpma 1
orapudm uucna. CoiicTsa jorapupma
63 J C 1
64 Jlorapudm uncna. CoiicTBa jJorapudpma 1
65 JlecsTUuHBIE U HATYpaJIbHbIE TOTaPHU(PMBI 1
€CSITUYHbIE U HAaTypaJbHbIE JIOTapU(PMBI
66 y 1
67 [IpeoOpazoBaHue BBIpAKEHUN, COAECPIKALINX |
sorapupmbl
68 [IpeobpazoBaHue BhIpaKEHUN, COAEPIKAIITIX |
Jorapudmpl
69 [Ipeo6pa3oBaHue BbIpaXeHU, COEPIKALIUX |
Jorapu@msl
70 Jlorapugmuueckas pyHKIUs, €€ CBOUCTBA U 1
rpaduk
71 Jlorapudmuueckas GyHKIHs, €€ CBOWCTBA U |
rpaduk
7 Hcnonp3oBanue rpaduka QyHKINH 115 1

peuieHusl ypaBHEHU I




Wcnonk3oBanue rpaduka GyHKINN s

73 peuieHusl ypaBHEHU I
Jlorapudmuueckue ypaBHeHus.. OCHOBHBIE

74 METO/IbI PeIICHUs JIoTapu(PMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

75 METO/Ibl pEIIeHUS Jorapu(PMUIECKux
ypaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/IbI PEIICHUS JIOTapU(PMUIECKUX
ypaBHEHUH

77 PaBHOCUIIBHBIE IEPEXOIbI B PELLICHUU
Jorapu(PMUUECKUX YpaBHEHUN

73 PaBHOCUIIBHBIE IEPEXOBI B PELLIEHUU
norapu(pMHUUECKUX ypaBHEHUN

79 Kontponbnas padota: "Jlorapudpmudeckas
¢dbyuknus. Jlorapudpmudeckue ypaBHeHus"

20 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCJIOBOTO apryMeHTa

21 CuHycC, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOIO apryMeHTa

2 ApKCUHYC, apKKOCHUHYC U apKTaHI'€HC
YHICIIOBOTO apryMeHTa

23 ApKcuHyC, apKKOCUHYC U apKTaHI'€HC
YHCJIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 OIIpeEIEHUE TPUTOHOMETPUUECKHUX

(GYHKIMI 4HUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTbD,

85 ompeieJIeHue TPUTOHOMETPUUECKUX 1
(yHKIUH YHUCIOBOrO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

90 [Ipeobpa3oBaHyue TPUTOHOMETPUUECKUX 1
BBIpAKECHUI

91 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAXKCHUN

9 [Ipeo6pa3oBaHye TPUTOHOMETPUUECKUX |
BBIPAKEHUI

93 [IpeoOpazoBanne TPUTOHOMETPHUUECKUX 1
BBIpaKCHUHN

94 Peuienue TpuroHoMeTprUUECKUX YpaBHEHUM 1

95 Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHUN 1

96 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUN 1

97 Pemrenne TpuroHOMeTpUYECKNX YPaBHEHHUM 1

98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemrenne TpuroHoMeTprUUECKUX YpaBHEHHUM 1

100 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
Kontponbnas padora:

101 "TpUroHOMETpUYECKUE BBIPAXKECHUS 1 1
TPUTOHOMETPUYECKHE ypaBHEHHS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS |

nociegoBaTenbHocTer. MeTon




MaTeMaTHYeCKOM HHAYKIUA

MOHOTOHHBIE U OT'paHUYCHHBIC

103 rocaea0BaresbHOCTH. McTopus ananusa
0ECKOHEUHO MaJIbIX

104 Apudmerrueckast Iporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 beckoneuHo yObIBaromas reoMmeTpuieckas
nporpeccust

107 Cymma 6ecKOHEYHO yOBbIBAIOIICH
reoMeTpUUYECKOl Mporpeccuu

108 JIMHEHBIN ¥ YKCIIOHEHIMAIIBHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX IPOLEHTOB

109 JIMHEWHBIN ¥ YKCTIOHEHIIUAIBHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX POLEHTOB

110 Hcnonb30Banue nporpeccuu Ajs peleHus
peasIbHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

11 KonTponsHas padora:
"[lociienoBaTeNbHOCTH U IPOTPECCUU”

112 HenpepniBHbIE PYHKITNN U UX CBOMCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpaUKOB
byHKIUI

114 CaoiicTBa GyHKIMIT HETIPEPHIBHBIX Ha
OTpE3Ke

115 CpoiicTBa (QyHKIMI HEIPEPHIBHBIX Ha
OTpe3Ke

116 Meroa UHTEpPBAJIOB ISl pELICHUS

HEPABEHCTB




MGTOII HWHTCPBAJIOB JISA pCHICHUSA

117
HEPABEHCTB

118 MeTto1 UHTEPBAJIOB JUIsl PELICHUS
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX
GyHKUMH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GYHKIMN 1715 pelIeHus 3a1a4

121 [lepBas u BTOpast Npou3BOIHbIC PYHKLIUU

122 OrnpeneneHne, reOMETPUYECKUN CMBICTT
MPOU3BOAHOMN

123 Omnpenenenue, GU3MUECKUI CMBICTT
MPOU3BOAHOMN

124 YpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIIUN

125 VYpaBHeHHE KacaTeabHON K rpaduky
byHKIIHN

126 [Ipou3BoHBIE ANIEMEHTAPHBIX (QYHKIUN

127 [Tpoun3BoHBIC S7IEMEHTAPHBIX (HYHKITHI

128 [IponsBoHas CyMMBI, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIIMH ()yHKITHNA

129 IIpousBosHas CyMMBbl, IPOU3BEICHUS,
YaCTHOTO U KOMITO3UIMU (DYHKIIMH

130 [Ipon3BoHast CyMMBbI, IPOU3BEACHMUSI,
YaCTHOT'O U KOMITO3ULIMU (QYHKIIMH

131 Konrponsnas padora: "[IponsBoanas”

132 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS




3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0000LIEHNE, CHCTEMATU3ALUS |
3HaHui: "OyHkun"
134 Wrorosas koHTposibHas paboTa 1 1
135 Htorosast KOHTpOJIbHAs paboTa 1 1
136 HOBTOPCHI/Ie, 0000111eHHEe, CUCTEMATH3AIHS |
3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJTACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

KonTpoabnbie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jlara
U3ydeHmusl

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpumeneHne npou3BOIHON K
UCcleIoBaHui0 (GYHKIINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
WCCIIeTIOBaHUIO (DYHKITHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenne npou3BOIHOM K
UCCIIeI0BaHHIO (PYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeneHnne npou3BOIHON K
UCCleoBaHui0 (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne npou3BOJHOM K
uccaea0BaHuio (PyHKITUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOoJIBIIETO U

HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON

(GyHKIMHM Ha OTpE3Ke

Haxoxneaue HauOoJIbILIErO U




HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIIUM Ha OTpe3Ke

Haxoxnenue HauOobIero u
HAaMMEHBIIET0 3HAYEHUS HENPEPBIBHOM
(byHKIMU Ha OTpe3Ke

10

Haxoxnenne HanOoubIIero u
HaMMEHBIIETO 3HAUCHHS HETTPEPBIBHOM
(byHKIMHU Ha OTpe3Ke

11

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIMH Ha OTpe3Ke

12

Haxoxnenue HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

13

[Ipumenenre nporu3BOIHOM ISt
HAXO0XJIEHUS HAaWTY4IlIEero PEeIICHUs B
MPUKJIAJHBIX 3a7a4ax

14

[IpumeneHnue nporu3BOHOMN IS
HAaXO0K/JICHUS HaWTy4IlEero pereHus B
MPUKIIAIHBIX 33/1ayax

15

[IpumeneHnne nporu3BOIHOM IS
onpeIeJIeHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 (GopMYIIOi UIu
rpaduKoM

16

[Ipumenenne npou3BOIHOM IS
ompeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aAaHHOro (GOPMYJION HITH
rpadgukom




17 Kommosumust hyHKImit

18 Kommnosunus ¢yHkimit

19 Kommnozumus pyHknumit

20 I'eomeTprueckue oOopa3bl ypaBHEHUN Ha
KOOpPJAMHATHOM ITIOCKOCTH

)1 ['eomerpuueckne 0Opa3sl ypaBHEHUN Ha
KOOPJMHATHOW IJIOCKOCTH

” Konrponsnas pabdora: "MccnenoBanue
(GYHKIHH C TOMOMIBIO TPOU3BOAHOM"

7 [TepBo0oOpa3Hasi, OCHOBHOE CBOWCTBO
NepBOOOPA3HBIX

4 [TepBooOpa3HbIe IIeMEHTAPHBIX (YHKITHA.
[IpaBuia HaX0XA€HUS TEPBOOOPAZHBIX

)5 [TepBoOOpa3HbIe 3NIEMEHTAPHBIX (QYHKITUH.
[TpaBuia HaX0XIECHHUS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpudeckuii CMbICTT
UHTErpaia

27 Brruucnenue onpenenéHHoro MHTerpana
o ¢popmyne Hrrtotona-Jleibania

73 Brruucnenue onpenenéHHoro MHTerpana
no opmyne Herorona-Jlelioanma

29 [IpuMeHeHne nHTerpana Uit HaXOXKACHUS
10! IOCKUX GUryp

30 [IpumeHeHue nHTErpana Uit HaXOXKACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemenunit qudepeHaIbLHbIX

YpaBHEHUU




[Tpumeps! pemennit qudpepeHraITbHbIX

32 .
ypaBHEHM
MaremaTnueckoe MOJEIUPOBAHHE

33 peabHBIX IIPOLIECCOB € ITOMOILBIO
muddepeHIranbHbIX YpaBHEHUH

34 Kontponbnas padota: "[lepBoodpazHas u
uHTerpan'

35 Tpuronomerpudeckne GyHKINU, HX
CBOIcTBa U rpaduKu

36 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBOMWCTBA U IrpauKu

18 Tpuronomerpuieckne GyHKINU, HX
CBOICTBa U rpaduKu

39 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpPaBHEHUH € TIOMOUIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT1060p KOpHEHN TPUTOHOMETPHUUECKUX

41 YpPaBHEHHUH C TOMOILBIO
TPUTOHOMETPUUYECKON OKPY’KHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

42 YPaBHEHHUH € IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenue TPUTOHOMETPHUICCKUX

44
HEPaBEHCTB

45 Pemenue TpuroHOMETPUYECKUX
HEPaBEHCTB

46 Perienne TpUroHOMeTpUUECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
KonTponsnas pabora: "['padpuxu

48 TPUTOHOMETPUICCKUX (YHKITHH.
Tpuronomerpuieckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPaBEHCTB

5) OCHOBHBIE METO/IbI PEIICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
norapuMHUYECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(MUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
norapuMIUYECKUX HEPABEHCTB

56 OCHOBHBIE METOIbI PEIICHUS

JIOFapI/I(I)MI/I‘{eCKI/IX HCEPAaBCHCTB




OcHoBHBIE MCTObI pCHICHUA

> UppaIMOHAFHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppaloHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHMUSI
UppaloHaIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UppaMOHATFHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLIeHus
UppaloHAIbHBIX YPaBHEHHUH
6 I'papuueckue MeTo bl peLIeHus
UppaloHAIbHBIX YPaBHEHHUH
63 I'paduueckue METOIbI peLICHHUS
ITOKA3aTEJIbHBIX YPABHEHUI
64 I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHbIX HEPAaBEHCTB
65 I'padrueckue MeTOIBI penICHNUS
Jorapu(pMHUUECKUX ypaBHEHUH
66 I'paduueckue METOIbI peLICHHUS
norapuMHUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHus
JorapupMHUUECKUX HEPABEHCTB
I'paduueckue MeTOIBI pelIeHNUs
68 MOKa3aTebHBIX U JIOTAPUPMUIECKUX
ypaBHEHUU
I'paduueckue METOIBI pelIeHuUs
69 MOKa3aTeNbHBIX U JOrapu(PMUUECKUX

YpaBHEHUU




70

I'paduueckue METOIbI pelICHNUs
MOKa3aTeNbHBIX U JOrapu(PMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToabl perieHUs
MOKA3aTeIbHBIX U JOrapu(PMUIECKUX
HEPABCHCTB

72

Kontponbnas padota: "MppanmoHaibHble,
MOKa3aTeIbHbIC U TOTapU(PMUIECKIE
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpandeckas u
TpUTrOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOTO YHUCIIa

74

KommekcHble uncna. AnreOpanueckas u
TpUrOHOMETpHUecKas (popMbI 3arucu
KOMIUIEKCHOTO YuCIia

75

Apudmernieckne onepanuu ¢
KOMIUJIEKCHBIMU YUCIIaMHU

76

ApudmeTnueckue oneparuu c
KOMIUIEKCHBIMU YHCIIAMU

77

N3o0paxkeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJMHATHOW TNIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPIAWHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oii crenenu
13 KOMIUIEKCHOTO YHClia

80

®opmyiia Myaspa. Kopuu n-oii crenenu
13 KOMIUJIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII 1A




penieHus (PU3NUECKUX ¥ TEOMETPUICCKHIX
3a1a4

Konrtponbnas padora: "KomiuiekcHbie

82 |
qyclia

83 HarypanbHble U 1ienble ynucina

84 Harypanbnsle u niensie yucia

25 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
LIENBIX YHCENT

26 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
LIEJIBIX YHCEN

27 [IpuMeHeHne NPU3HAKOB ACIIUMOCTH
nenbix yucen: HOJl u HOK

28 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
mensix uncen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOIYJTIO

90 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOAYJIIO
[IpuMeHeHne MPU3HAKOB ACITUMOCTH

91 LIEJIbIX YKceN: anroput™ EBkinuaa mis
pelieHus 3a/1a4 B IEIbIX YHCIIax

9 Kontponbnast pabota: "Teopust menbix
gpcen"
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

93 PaBHOCUIIEHBIC CUCTEMBI H CUCTEMBI-
CIEICTBUS

94 Cucrema 1 COBOKYHOCTh YpaBHEHUH.

PaBHOCHUIbHBEIE CUCTEMBI U CUCTEMBI-




CICACTBUA

OCHOBHEBIE MCTOJbI PCHICHHA CUCTEM U

95
COBOKYITHOCTCHU PAlTMOHAJIBHBIX YPABHCHUU

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U
96 COBOKYITHOCTEH UPpaIlMOHATBHBIX
ypaBHEHUM

OcCHOBHEIE MCTOABI pCHICHUSA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHU

OCHOBHBIE METOJIBI PEIICHUS] CUCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHbBIE METO/IbI PELLICHHSI CUCTEM U
99 COBOKYITHOCTEH JIorapu()MU4eCcKUx
YpaBHEHUH

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
100 COBOKYITHOCTEH JIoTapu(pMUIECKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PEIECHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

101 pa3IUYHBIX 00J1acTel HAYKHU U PEaTbHOU
YKU3HH, UHTEPIIPETALUS OJTyYEHHBIX
pe3yabTaToOB

[IpuMeHeHne CUCTEM K PEIEHUI0
MaTeMaTHUYeCKUX 3aja4 U 3a7a4 u3

102 pa3IMYHBIX 00J1acTel HAYKHU U PEaTbHOU
YKU3HH, UHTEPIIPETALUS OJTyYEHHBIX
pe3yabTaToOB




103

[IprMeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
pa3IMyYHbIX 00JacTel HayKu U peabHON
KU3HU, MHTEPIPETALUs TIOJTyYEHHBIX
pE3yJIbTaTOB

104

Kontposnbnas padora: "Cucremsl
paIMoHaIbHBIX, HPPAMMOHATBHBIX
MOKA3aTeIbHBIX U JIOrapu(PMHISCKUX
ypaBHeHUI"

105

PannoHaneHbIe ypaBHEHHUSI C ITapaMeTpaMu

106

PanmonanbHble HEpaBEHCTBA C
napameTpamMu

107

PannoHanpHbIE CUCTEMBI ¢ TapaMeTpamMu

108

WppanuoHanbHble YpaBHEHUS,
HEpaBEHCTBA C TapaMeTpamMu

109

HppaunoHalibHbIE CUCTEMBI C
napameTpamMu

110

Iloka3zaTenbHbIe ypaBHEHUS, HEPABEHCTBA C
rapameTpamu

111

ITokazaTenbHBIE CUCTEMEI C napamMmeTpamu

112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C TTapaMeTpaMu

113

Jlorapugmuueckue CuCTEMBI ¢
napameTpamu

114

Tpuronomerpudeckue ypaBHEHHUS C
napameTpamMu

115

TpuronomeTrpruyeckue HepaBeHCTBA C
napamMeTpamMu




116

TpuroHomeTpuyecKre CUCTEMBI €
rnapameTpamu

117

[TocTtpoenue u uccnenoBaHue
MaTEMaTUYECKUX MOJEIEN PeaTbHbIX
CUTYalHi C IOMOILBIO YPABHEHUN C
rnapaMmeTpamu

118

ITocTpoenue u uccienoBanue
MaTeMaTUYECKUX MOJENIEH peaabHbIX
CUTYAalLUi C IOMOLIBIO CUCTEM YPABHEHUN
C ImapameTpaMu

119

ITocTpoenue u uccnenoBanue
MaTeMaTHYECKUX MOJIENeN pealbHbIX
CUTyallUH C IIOMOILBIO CUCTEM YPaBHEHUM
C rmapaMeTpaMu

120

Kontponbnas padota: "3agaun ¢
napameTpamu"

121

[ToBTOpeHME, 06001IEHNE,
cucTeMarusanus 3HaHui: "YpaBHeHus"

122

[ToBTOpeHnue, 060061IeHNE,
cucTeMarusanus 3HaHui: "YpaBHenus"

123

[ToBTOpeHme, 0600IIEHNE,
cucTeMaTu3alus 3HaHuil: "YpaBHEHUS.
Cucremsl ypaBHeHHI"

124

[ToBTOpeHME, 006001IEHNE,
cucteMartu3anus 3Hannii: "HepaBencrna"

125

[ToBTOpeHue, 06001IeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrna"

126

[ToBTOpEeHME, 0000IIEHNE,




cucteMartu3aius 3Hanuii: "HepaBencrna"

[ToBTOpEeHME, 0000IIEHNE,

127 cucteMartu3anus 3Hanuii: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,
128 cuctemaTtusanus 3Hanuii: "[IpousBoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHmE, 06001IEHNE,
129 cucremarusauus 3HaHui: "[IponsBogHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
130 cucteMarusauus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpeHue, 06001IeHNE, |
cucTeMaTtu3anus 3Hanuit: "OyHkuun"
132 [ToBTOpEeHmEe, 0600IIEHNE, |
cuctemaTusanus 3HaHuil: "OyHkuun"
133 [ToBTOpeHme, 06001IEHNE, 1
cucTeMaTtu3aius 3Hanuit: "OyHxuun"
134 HtoroBasi KOHTpoJIbHAsA paboTa 1 1
135 WroroBas koHTpoJibHas paboTa 1 1
136 [ToBTOpeHue, 060061IeHNE, 1
cHCTeMaTH3aIMs 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[MTPOTPAMME
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