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INOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
IIOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUYNBAET MHCTPYMEHTAJIbHYIO 0azy aJis
U3YYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTHYECKOe M aOCTPaKTHOE MBIIUICHUE O00YyJaloluXcs Ha YpOBHE, HEOOXOAMMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro yudeOHOro Kypca oOydaromiuecs OBIIAJIE€BaOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT cBoOU
JOCTHKEHHS B MAaTEeMaTH4IecKoi (hopme.

Y4eOHblii Kypc anreOpsl M Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHHUS 3aKOHAaMU (U3MKH, XUMHH, OHOJIOTHUH,
NOHMMAaHHS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh MX MJS JAlTbHEWIEro oOpa3oBaHUS U B
MOBCEIHEBHOM kM3HU. B TO ke BpeMs oBiajgeHuEe aOCTPaKTHBIMU U JIOTMUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpsl M MaTEeMaTHUUECKOrO aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCyKIaTh JEAYKTUBHO, MCIOJIb30BATh
00001lIeHHEe W KOHKPETU3allMIo, a0CTparupoBaHWE M aHAJIOruw, (opMuUpyeT
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTHYECKOTO
aHanM3a» 00ydYaroIuecs MONMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATHUUECKUX MOJEIIEN pEaIbHBIX CUTyaluu,
WHTEPIIPETAllud  TOJYYCHHBIX  pEIIeHH, 3HAKOMSTCS C  MpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

VY4eOHbIil Kypc 00nazaeT 3HAYMTEIHHBIM BOCHUTATEIHHBIM ITOTEHITHAIIOM,
KOTOPBI peanu3yercss Kak uepe3 y4eOHbId MaTepuaj, CHOCOOCTBYIOIINN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTPAlMd BHHUMAHUA,
CaMOCTOSITENIBHOCTH, aKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TOJYYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroamku oOydeHus anreOpe MW HadalaM MaTeMaTHYeCKOTO
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro kypca «Anredbpa M Hadajga MaTeMaTHYECKOTO

aHalin3a» BBIACJIICHBI CICAYIOMHE COACPKATCIbHO-MCTOAUYCCKUE JIMHUM! «Yucna
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U BbIUKCIEHU», « DyHKINU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa U JIOTMKa». Bce 0oCHOBHbIE
COJIEPKATEIIBHO-METOIMUECKUE JIMHUMA H3Y4aroTCsd Ha IPOTSDKEHMM [JBYX JIET
oOyueHHusi Ha ypOBHE CPEIHEro O0Iero oOpa3oBaHUs, €CTECTBEHHO JIOMOJHSA
JApYr JIpyra W MOCTENEHHO HACBIIAsCh HOBBIMM TEMaMM M pasfenaMu. [[aHHbIN
y4eOHBIA KypC SBJISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSIET B cebe
COJEp)KaHUE HECKOJBKMX MaTeMaTHYECKUX AMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHSI, MATEMATUYECKUI aHalIu3, TEOPUS MHOXKECTB, MaTEMaTU4eCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBJaaeBarOT Bc€ Oosee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpYyETCS U
COBEPULICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYIO MOJEIb pPEaJbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJYUYCHHbIE IPU U3YYEHUH y4eOHOTro Kypca, IS
pELICHUsI CaMOCTOSITENLHO C(HOPMYIMPOBAHHON MaTeMaTUYECKON 3aJaui, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxaTenpbHO-METOANYECKAss TUHUA «HUucna W BBIYMCIEHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4aTo Ha ypPOBHE OCHOBHOIO 0011ero oopazosanus. Ha ypoBHe cpenHero odero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs  (OpPMHUPOBAHHIO  HAaBBIKOB
pPalMOHAIBHBIX BBIYMCICHHM, BKIIIOUAIOMIMX B C€0s MCIOJIb30BAHUE PaA3JIMYHBIX
dbopM 3amucu YHMCla, YMEHUE JeJaTh NPUKUIKY, BBINOJIHATH MPUOJIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYarolnIMMCs MHOKECTBAa HaTypaibHbIX, ILEJbIX,
palMOHAJIBHBIX WM JEUCTBUTEIBHBIX  YMCEJ  JOINOJIHAKOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4HCEl. B KakIOM M3 JOTUX MHOXKECTB pacCcMaTpPUBAIOTCS
CBOMCTBEHHBIE €My cCIeUU(UYECKHE 3aJaud M OIEpalMU: [JEJIEHHE Haleo,
ONEPUPOBAHUE OCTaTKaMHU Ha MHOXECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATbHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYEHUE KOPHS HATypAJIbHOW CTEIEHHM HA MHOXECTBE KOMIUIEKCHBIX YHCEIL.
braromapss mocnenoBaTeIpHOMY PACIIMPEHUIO Kpyra HCIOJIb3YyEMBIX YUCET U
3HAKOMCTBY C BO3MOYKHOCTSIMU MX NMPUMEHEHMS I PELICHUS PAa3JUYHBIX 3a/1a4
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKH U e€ poJiH B
MOCTPOCHUU MOJIEJEeH pEeaJbHOTO MHUpa, MIMPOKO HCIOJIB3YIOTCA 0000IIeHue |
KOHKPETHU3aIUS.

JIuans «YpaBHEHUS W HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKIIOM
pasnene IIporpammbl IpexyCMOTPEHO pELIEHHWE COOTBETCTBYHOLIMX 3amad. B
pe3ynbraTe OOyYalolIMecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs



pallMOHANIbHBIX, HPPALUOHAIIBHBIX, MOKa3aTelbHBIX, JOrapuPMUUYecKux u
TPUTOHOMETPUUECKUX YpPaBHEHUW, HEPABEHCTB M CHUCTEM, a TakXe 3ajady,
coliepKalux MmapaMerpsl. [lomydeHHble yMEHHS IIMPOKO HCHOJB3YIOTCS MPHU
UCCJENOBAHUM (DYHKIMI C TTOMOIIBIO MTPOU3BOAHON, MPU PEIICHUH MPUKIATHBIX
3a/1a4d ¥ 3a7a9 Ha HAXOXKJCHUE HAMOOJBINNX U HAUMEHBITUX 3HAYCHUN (PYHKITUH.
Jlannast copepkarenbHas JMHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMmysiaMm, MOpeoOpa3oBaHUsl  PAMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
coJlepKalluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anaredGpandeckoro
MaTepuansa NPOUCXOJUT  JaJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpPaKTHOTO MBIIUICHUSI OOydYaromuxcsi, (GOPMUPYIOTCSI HABBIKU JEAYKTHUBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  TMPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npeiaraet 3(P@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH KakK
S3bIKa HAYKH.

CopepkarenbHo-MeToauueckass JUHUA «DyHKIMM W TpaduKU» TECHO
NeperuieTaeTcs ¢ JAPYTUMH JIMHUSIMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTD U3yUEHN MaTepuana. M3yueHue creneHHou,
MOKa3aTeJIbHOM, JJOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUN JJISl pelIeHus 3a7a4 U3 APYruX yueOHBIX
MPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaKk U C pEIICHHEeM YpaBHEHUN W HepaBeHCTB. [Ipu 3TOoM Oosbllloe BHUMaHUE
yaensiercs (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OPMYJIaMH 3aBUCUMOCTH MEXKTY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJy4YeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaepKaTeITbHON TUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKY BEIMYMHAMU B
paznuuHoi (opMme: aHATUTUYECKOM, rpaduyeckoi U ciioBecHo. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJICHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIUK, UCTIOJIb30BAHUIO aHAJIOTHUM.

ConepxartenbHas nuHusl «Havana mMaTreMaTH4ecKoro aHain3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3aj]ad4,
JIOCTYIHBIX OOYYarIIMMCS, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAYCHUS, BBIYUCITH TUIOMAan (Guryp m oOBEMBI Tel, HaAXOAUTh CKOPOCTH W
yCKOpeHHUsl TmpolieccoB. JlaHHasi cojaepkaTenbHas JHMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TMOCTPOCHUSI MATEMATHUYECKUX MOJIeJIed pPEalbHbIX CHUTYyalluu,
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MO3BOJISICT HAXOJWUTh HAWIydIllee pPEIICHHEe B TMPUKIATHBIX, B TOM YHCIE
COITMAILHO-YKOHOMUYECKHUX, 3aa4aX. 3HAKOMCTBO ¢ OCHOBAMHM MaTEMAaTHYECKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIJIEHUS, (POPMUPOBAHUIO YMEHHUN paclio3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE W MCKyccTBe. OOydarommecs y3HAKT O
BBIJIAIONTUXCSI PE3yibTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeabHO-MeToANYecKast JIMHUSA «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOs DJIEMEHTHl TEOPHUHM MHOXECTB M MaTEeMaTHYEeCKOH JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC TPEICTABICHUS TPOHU3BIBAIOT BECh KypC IMMKOJILHON MaTeMaTHKA
W TIpeaiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3feiTbl
MaTeMaTUKH M €€ TPWIOKEHWM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE
JUCIMIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. I[loaToMy BakHO JaTh
BO3MOYKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN —S3BIK
COBPEMCHHOW MAaTEMAaTHUKH W HCIIOJIh30BaTh €TO IS BBIPAKCHHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHHUM U CJEJOBAHUE OIpPEACIEHHBIM
npaBWJaM  TOCTPOEHHS  JIOKA3aTelbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTEMaTHYECKONH JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaromnuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIICHHS.

B yueOHOM Kypce «AnreOpa ©W Havalla MaTEMaTHYECKOTO aHAJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOICIMPOBAHUS, KOTOPBIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJENEH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapaTa aureOpbl H
MaTeMaTHYECKOr0 aHajdu3a, WHTEPHpPETAuu IOJIYYCHHBIX pe3yJbTaToB. Takue
3aJTaHUS BIUICTCHBI B KQXK/IBIN U3 pa3eiiOB MPOrpaMMBbI, TOCKOJIbKY BECh MaTepuall
y4eOHOTO Kypca ITMPOKO HCITONB3YeTCS JUIA PEelIcHUs NMPUKIaAHBIX 3amad. [Ipu
pEIICHUH  PCATBbHBIX  NPAKTHYCCKUX  3aJad  oOydYaroniuecs  pa3BHBAIOT
HaOJFOMATeIbHOCTh, YMCHHE HAXOJHWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATH  MPOOJIEMY.
JlesarenbHOCTh TI0 (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCEe U3YyUCHHUS BCEX TEM y4eOHOTO Kypca «Anredpa 1 Hadasa
MaTEMaTHYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanu3a» otBoautTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCICHUSA

Pannonanbsabie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble TMepuoandeckue Apoou. IlpumeHeHue apoOelt W MPOIEHTOB IS
peleHrs NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U PEATIbHOM KU3HH.

JlelictBuTenpHble 4ucha. PanuoHanbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMy ¢ JICUCTBUTENIBHBIMU  4YHUCIaMd.  MoOJyIib
JEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYIJIEHUS, IPUKHUJIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUMN.

Crenenp ¢ uenbiM mnokaszaresieM. buHom Hprotona. Hcnosb3oBanue
MOAXOSIIEH (OPMBI 3aIMUCH ACHUCTBUTEIBHBIX YUCEN JJISl PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMernueckunii KOpeHb HATypPaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHb € panvoOHAJIBHBIM IOKa3aTeleM U €€ CBOWMCTBAa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. JleciTuyHbIE U HATypaJIbHbBIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHbIE TIpPeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE YpaBHEHUS M ypaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pEIIICHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUUN U
HEPaBEHCTB. MHOTO4WIECHbI OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 unmentamu. Teopema Buera.

[IpeobpazoBaHus YUCIOBBIX BBIPAKEHUM, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI pelIeHus
VPpalHOHAIBHBIX YPABHEHUMN.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX
YpPaBHEHHUM.

[IpeoOpazoBaHne BRIPAKEHUH, COIEPKAITUX JIOTaPU(PMBI.

Jlorapudmuueckue YpaBHEHUS. OCHOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKIX ypaBHEHUH.



OCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIIbI. [IpeoOpa3oBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHH. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MATpULbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, TPUMEHEHUE ONpPENEIUTENs sl pelIeHUsS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIaIHBIX 3aJ1ad C IOMOIIbIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lccinegoBaHue MOCTPOEHHONM MOAEIU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUMX MOJEIEH pEAJIbHOM CUTyalMd C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHe ypaBHEHMU M HEPABEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTed HAyKu WU pPEabHOM
KU3HU.

DOyHKUMH U TPaPUKH

OyHkus, crnocoObl 3amanus (yHKIuMM. B3aumMHO o0OpaTHble (YHKIMH.
Komno3zummss Qyskuuii. I'padpuk  QyHKIuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpaguKoB (QyHKIIHIA.

OO6nacth ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yskimm.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢dbyukiuu. [IpoMexxyTKu MOHOTOHHOCTHM (GYHKIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHasi (pyHKLHMS C HATypalbHBIM U II€NIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YyHKUUA OOpaTHOU
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazatenbHass u jorapudpmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMIA 715 pelIeHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUEe TPUTOHOMETPUUECKUX
(GyHKLIHNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoIleccax M SIBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHaJIn3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE u OTrpaHUYECHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHS BO3HUKHOBEHHS MaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.



ApudmeTrnueckasi 1 reOMETpHUECKas Mporpeccud. beckoHeuHo yObIBaromias
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YyOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. PopmyJia CI0KHBIX
npoleHTOB. Mcnosib30BaHWE TIPOTrPECCUH IS PEIICHUS peajbHbIX 3a/1ad
IIPUKJIATHOTO XapakKTepa.

HenpepbiBHbIE (QyHKIMM W HX CBoMcTBAa. ToukM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QYHKIMA HENPEphIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKUIMNA 15 penieHus 3a1ay.

[lepBas u BTOpas npousBoaHble GyHKIMU. OnpeneneHue, reOMeTPUIECKUN 1
(u3MYECKUIl CMBICI TPOU3BOJAHON. Y paBHEHUE KacaTeIbHOMN K rpaduKy QyHKIUU.

[TpousBogubie  snmemeHTapHbIX  ¢yHkiuil.  IIpousBogHas ~ cyMmMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyi HajJ MHOXKECTBAMU M WX CBOWCTBa. JluarpaMmbl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs peajbHbIX IPOLECCOB U SBJICHUH, NPU PELICHUH 3a4ad U3 JIPYTHUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CIEICTBHE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

Harypanbabie u nenpie yucna. [IpuMeHeHrne npu3HAKOB JEIUMOCTH LEJIBIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJI) m HamMmenblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurmMa EBkinuaa ais permeHus
3a7a4 B LIEJIBIX YUCTIaX.

Kowmmnekcuple uucia. AnreOpandeckass W TPUTOHOMETpHUYECKas (POPMBI
3aMMMCH KOMIUIEKCHOTO 4YHClia. ApudMeTHYECKHe Orepanuid C KOMIUICKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHs (PU3UUECKUX U TEOMETPUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucremMa W COBOKYNHOCTh YpaBHEHHUM UM HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHM C  IMOMOIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTHU. Perenre TpuroHoMeTpuyeCKuX HEPABEHCTB.
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OCHOBHBIE METOJbI PEIICHUS T[OKa3aTeIbHBIX U  JIOTapU(PMHUUECKHUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHMsS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPPaAIMOHATIBHBIX, TOKA3aTEIbHBIX U JJOTapU(PMHUECKUX YPaBHEHHIA.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITAPAMETPaMHU.

[IpumeHenne  ypaBHEHMH, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

@OyHkuuu U rpadpuku

I'padpux kommosumuu ¢GyHkuuil. ['eomerpuueckue o0pa3bl ypaBHEHHN U
HEPaBEHCTB Ha KOOPJAWHATHOM ITUIOCKOCTH.

TpuronomeTrpuyeckue GyHKIMH, UX CBOMCTBA U IpapUKH.

['padprueckre MeTonbl pelleHUs YpaBHEHHUW M HepaBeHCTB. |'paduueckue
METO/Ibl PEIICHUS 3a1a4 C TapaMETPAMH.

Hcnons3oBanue rpadukoB QYyHKIUN IS UCCIEAOBAHUS MPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTruxX y4eOHBIX
IIPEIMETOB U PEANBHON KU3HMU.

Havana maTemMaTH4ecKoro aHajimsa

[IpumMeHeHue Mpou3BOAHON K MCCIEN0BaHUIO (YHKLIMIA HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxokneHue  HamOonbllero Y HAUMEHBLIETo  3HA4YCHUM
HEMPEPhIBHON (QYHKIIMU HA OTPE3KE.

[IpumeHeHne NpOU3BOJHOM [UIsl HAXOXKIEHUS HAWIy4lIero pEIICHUs B
NPUKIAJAHBIX 3ajadyax, JUisl OINPEAENICHHs CKOPOCTM W YCKOPEHHMs Mpolecca,
3a1aHHOTO (hOopMYJION Ui rpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBoOOpa3HbIX. I[lepBooOpazHbIe
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoX1eHus! IepBOOOPa3HBIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpaia. Brruncnenue
onpenenéHHoro uaTerpana no gopmyne Hetorona-Jleonua.

[IpumeHeHue uHTErpana s HaXOXIACHUS IUIOWAAel MIoCKuX ¢Guryp u
00BEMOB TEOMETPUIECCKUX TEJL.

[Tpumepsr pemenuit auddepeHMaIbHBIX ypaBHEHUH. MaTtemaTuieckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLECCOB C TOMOLIBI  AU(depeHIIuaTbHbIX
YpPaBHEHHUM.
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[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
NpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe€), yMEHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE JTUX JOCTIDKCHMM B JPYTHX HAyKax, TEXHOJOTHUSX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATENbHOCTbIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOUAs SCTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pPACcCyKICHUM, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3nvyecKoro BOCIUTAHUA:

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370POBOE MHTaHWE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHA H
OTIIbIXa, PEryJsipHas (U3NYecKasi aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
paznuyabiM  chepam  TpoPECCHOHATBHON  NESITENBHOCTH, CBS3aHHBIM  C
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MaTeMaTUKOW M €€ NPWIOKECHHUSIMHU, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymel mnpodeccnrt W pearn30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTH K  MaTeMaTHM4ecKoMy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUM BCEM JKU3HHM, TOTOBHOCTh K AKTHUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHUMAaHUE BIMSHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COIMATBHOM
Cpellbl, OCO3HAHHE TJI00ATBHOIO XapaKTepa dKOJOTUYECKUX MPOOIIeM, OpUECHTAIIHS
Ha TPUMEHEHHE MaTEMATHUYECKUX 3HAHUW IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpelibl, IJIAHUPOBAHHE TIIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUN JIJIs1 OKPY>KAIOIIEH CPEe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTH, 3TaroB €&
pa3BUTHUS W 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIM3AlMU, OBJAJICHUE SI3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKON KyJIbTypoll KakK CpEICTBOM IO3HAHMS MHPA,
TOTOBHOCTh OCYIIECTBIISAITh MPOEKTHYID U HUCCIEIOBATEIbCKYIO JESTEIbHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBUS:

BBISIBJIATh M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHX
OOBEKTOB, TIOHSATUN, OTHOIICHUH MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHWsI /711 0000IIECHNS U CPABHEHHUSI, KPUTEPUHU TIPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYKICHHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPKIACHUSIX, MPEAjiaraTh KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

11
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MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKICHUI
(mpsiMBIC W OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, IPUBOIUTEH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS M BHIBOJIBI;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIONIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUI WHCTPYMEHT ITO3HAHUSA,
dbopMynupoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apTyMEHTHPOBATH
CBOIO TTO3UIIAIO, MHCHHC,

MPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBaHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOoro 00beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOSITENILHO (HOPMYIUpPOBaTh OOOOIIEHUSI M BBIBOABI MO pe3yjbTaTam
MPOBENCHHOTO  HAOMIONCHMS, WCCIIENOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE IIPOIECCa, a TaKXKE BBIIBUTATH
MIPEATOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH Je(UIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JIJII OTBETa Ha
BOIPOC U JJISI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHEGOPMAIHMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHHBATh HaAE&KHOCTD nHbOopMaIuu 1o CaMOCTOSTEIIHHO
c(hOPMYTUPOBAHHBIM KPUTCPHSIM.

KoMMyHHUKAaTHBHBIC YHUBEpPCaJbHbIE Y4eOHbIE e CTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXACHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeIsIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/1auu,
KOMMEHTUPOBATH MMOJTYyUYECHHBIN pe3yJIbTarT;

B X0Jie 0OCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,

HpO6JICMI>I, pemaeMoﬁ 3aga4yu, BBbICKA3bIBAThb HACH, HALCICHHBIC HaA IIOHCK
12
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pPEILICHUS, COIMOCTABIATh CBOM CYXACHUS C CYXICHHUSIMH JPYTUX YYaCTHHKOB
nuanora, oOHapyKMBaTh PA3jIMYMe W CXOICTBO TO3HUIIMNA, B KOPPEKTHOU (dopme
bopMyIUpPOBATh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHl PEUICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaAT BBICTYIUICHHS C Y4YETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUs 3a/aul, BIOUPATh CIIOCO0 pelIeHus ¢
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpPMAIUH.

CaMOKOHTPOJIb, SMOUMOHAJbHBIN HHTEJJIEKT:

BJIQJICTh ~ HABBbIKAMU  TIO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YyJbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3ysibTaTa pEHICHUs
MaTeMaTU4YECKOU 3aauH;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEIICHUU 3a7ayH,
BHOCUThH KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATH MPUUUHBI
JOCTIDKEHUSI WJIM HEIOCTHUKEHUSI PE3YIbTaTOB JIESITEIbHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYIBHOU
paboThl mpu pemeHun Y4YeOHbIX 3aJad, NPUHUMATH IIeJIb COBMECTHOMU
NeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaciiarh
BUJIbI pabOT, JIOroBapuBaThCs, OOCYX AaTh IMpOLIECC M pe3yJbTaT padoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIE), BBHINOJHATH CBOIO 4YacTh palbOThl U
KOOPAMHUPOBATh CBOU JCHUCTBHUS C JPYTMMH YJIEHAMH KOMAaH[bI, OIICHUBATh
Ka4ueCTBO CBOETO BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOpMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI
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K xoniry obyuenuss B 10 kJjacce oO0ydyarOmMiACS TOJYYHT CICAYIOIINE
IPEIMETHBIE PE3YJIbTAThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anredpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciaa 1 BBIYUCTCHUA:

CcBOOOIHO OIEpPUPOBaTh MOHATHUSMU: PAIMOHATBHOE YHCIO, OCCKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HPPALMOHAIBHOE YHUCIO, MHOXXECTBa
PalMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3aad U3
PAa3JIMYHBIX OTPACJIEH 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSATH MPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTIJIEHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOO/IHO ONEpUPOBATh IOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BAaTh MOAXOIALIYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YUCEI JIJIsl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: ApUPMETUUECKUN KOPEHb HATypATbHON
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapU(PM UHcaa, JECITHUYHBIE U
HaTypaJibHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHTEHC
YHUCJIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHAMU: APKCHHYC, APKKOCUHYC W apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITUSIMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS U YPABHEHHUSA-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPAa3IMYHbIE METOJbl pEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHANbHBIX ypaBHEHUH, NTPUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: MHOTOYJIEH OT OJHOW MEpPEeMEHHOM,
MHOTOYJIEH ¢ IedbiMH KO3 (uIMeHTaMH, KOPHM MHOTO4YIeHa, HPUMEHATH
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPUPOBATH TMOHATHUSMHU: CHUCTEMA JIMHEWHBIX ypaBHEHUIA,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
UCIIOJI30BaTh CBOMCTBA ONpENEHUTEN 2 X 2 Ui BBIYUCIEHHUS €r0 3HAaYeHUS,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
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MOJIEJIMPOBATh PEAJbHBIE CUTYalluH C TIOMOUIBIO CHCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpUIl U OIpPEACIHUTEINEH,
UHTEPHPETUPOBATH MOJIYUCHHBINA PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMs
BBIPAKEHU;

BBIIIOJIHATH PE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COAEPKAIMX CTENEHH C
palMOHATBHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAXKECHUH;

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJbHbIE U
JorapupMuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C TTOMOIIBIO PAaBHOCHIIBHBIX
NIEPEXO0B WIIM OCYILECTBIIAS IPOBEPKY KOPHEW;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOpPMYJIbI JUIsl TPeoOpa3oOBaHus
TPUTOHOMETPHUECKUX BBIPAKCHMUIA;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEoOXOoAumble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJIEJIMPOBATh pEajlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKEHMSI, YpaBHEHMs, HEpPABEHCTBAa IO YCJIOBHMIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa aiareopsol.

DYyHKIUHN U TPAPUKHU:

CBOOOJTHO ONEPUPOBATh MOHIATHUAMU: (DYHKIIHS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KoMmo3uIusi GyHKUUWA, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB PyHKIUH;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUHN QPyHKUNUU, HYJIH QYHKIHH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OINEpUPOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoandeckre GyHKINU, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBl (DyHKIIMM, HaumOoJblllee M HAWMEHbIIEE 3HaueHWEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HENbIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIHMM C HATypaJbHbBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi CTeneHW Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJibHBIM MOKa3aTeJeM;

ONEepPUPOBATh TOHATUSAMU: JIMHEHWHAs, KBaJpaTU4Has U APOOHO-IMHEWHHas
(GyHKIIUY, BBITIOJIHATH 3JIEMEHTApPHOE MCCIIEA0BAaHNE U MIOCTPOEHUE UX TPapUKOB;
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cBOOOJIHO OMEpHUPOBATh MOHATHAMH: TOKa3aTelbHas M Jorapudmuyeckas
GyHKIIMM, UX CBOMCTBA M TpadUKH, MCIONB30BaTh MX TpadUKHU ISl PELICHUS
YPaBHCHUI;

CBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
oTpe/ieNieHue TPUTOHOMETPUUECKUX (DYHKIUI YUCIOBOTO apTryMEHTa,;

UCIIONIb30BaTh rpaduku (QYHKOWA JJIT  UCCICNOBAaHMUS TPOIECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYIHX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (hOpMyIaMH 3aBUCUMOCTH MEXY BEIMUMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3A:

CcBOOOIHO OMEpUPOBATHh TOHATUSAMU: apuMeThdeckas U TeoMeTpHuYecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIAsi TeOMETPUUECKas MPOTrpecCcusi, TUHEHHBIA U
HKCIOHEHLIUAJIBHBIA POCT, (JOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTaHTE;

UCTIONb30BaTh TMPOTPECCUU ISl PEIICHUS pealbHBIX 3a/ad MPUKIATHOTO
XapakTepa,

cBOOO/IHO OTIEPUPOBATH MOHITUAMH: TTOCIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHuUs
NOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYECKOro aHajiu3a Kak aHajau3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OMEpPHpPOBaTh TMOHSATHUSMHU: HEMNPEPhIBHBIE (DYHKINUU, TOYKU
paspsiBa rpaduka GyHKIMN, aCUMIITOTHI Tpadrka GyHKINH;

cBOOOIHO OIEpUpOBaTh MOHATUEM: (YHKIUsS, HENpepbIBHAs Ha OTpPE3KE,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

CBOOOMHO OMNEpPHpPOBaTh TMOHSATUSIMHU: TIEpBas W BTOpas MPOU3BOIHBIC
(GbyHKLIMH, KacaTellbHas K TpaduKy QyHKIUY;

BBIUUCIIATh MPOU3BOJIHBIE CYMMBbI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3ULIUU
IBYX (DyHKIUH, 3HATh MPOU3BOJIHBIEC FJIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUUECKUI MU (U3MYECKUN CMBICT MPOU3BOJHOM IS
pelIeHus 3aad.

MHo:xecTBa M JIOTHKA:

CBOOOJIHO  OMEpUpPOBaTH  MOHATUSMHU:  MHOXKECTBO, ONEpaluu  Haj
MHO>KECTBaMU;

UCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi OMUCAaHHsI PEaTbHBIX
MIPOIIECCOB U SIBIICHUH, TIPH PEIICHUN 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CcBOOOJIHO OIEpPUPOBaTh TMOHATUSMU: OIpEAeJIeHHe, TeopeMa, ypaBHEHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHUYECKOTO 00BEKTA, 10Ka3aTeIbCTBO, PABHOCHIIbHBIE
YpaBHEHHUS U HEPABEHCTBA.
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K xoniry obyuenuss B 11 kiacce oOy4aromuics TOJYYHT CIICTYIONTUE
MpPEAMETHBIE PE3YJbTaThl MO OTJEIbHBIM TeMaM paboyell MporpaMmbl Y4EOHOTO
Kypca «Anredpa u Havyajla MAaTEeMaTUYECKOr0 aHaTU3a:

Yuciaa 1 BBIYUCTCHUA:

CBOOOJHO ONEpUpPOBATh MOHATHAMH: HATypaJlbHOE M LEJIOE YHCIIO,
MHOKECTBA HATypaJbHBIX U LEJBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEITUMOCTHU
uenbix yucen, HOJl n HOK HaTypalibHBIX 4KCeN ISl pEeLICHHs 3a1a4, IPUMEHSTh
anroput™ EBknupa;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa IO MOJIYJIIO, 3alKiChIBATh
HaTypaJbHbIC YHUCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOO/JIHO OMEPHUPOBATH MOHSTUSMU: KOMIUIEKCHOE YMCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJI, MPEACTaBIATh KOMIUIEKCHBIE YWCa B alreOpanyeckod u
TPUTOHOMETPUUECKOU (OpMe, BBIMOIHATH apUPMETHUECKUE ONepalui ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHMS 1 HEPAaBEHCTBA:

CBOOOJIHO OMNEPHUPOBATH MOHITUSMU: HUppaAlMOHATbHBIC, MOKa3aTelbHbIE U
jJorapuMUUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TMOMOIIBIO
PaBHOCHJIbHBIX MIEPEXO/IOB;

OCYILECTBJISITh OTOOp KOpPHEH TMpHU PEIICHUH TPUTOHOMETPUYECKOTO
ypaBHEHUS;

CBOOOJTHO OIEpUPOBATh TMOHSATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUN U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbl U CUCTEMBbI-CIICJCTBUS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEW pallMOHAJIbHBIX, UPPALMOHATIBHBIX, MOKA3aTENbHBIX U
JorapuMUYECKUX YPAaBHEHHUIN U HEPABEHCTB;

pemarhb palvoHalbHbIE, uppaloHaibHbIC, MoKa3aTesbHbIE,
JorapuMuyYecKue U  TPUTOHOMETPUUECKHME YpaBHEHHSI W  HEPaBEHCTBA,
coJiepKallye MOAYJIU U MapaMeTphl;

MPUMEHSTH TpaduuecKkre METOIbI JJI PEIICHUS YpaBHEHUN W HEPaBEHCTB, a
TaKXke 3ajJ1ad ¢ napaMeTpamu;

MOJICIUPOBAaTh pEAJbHBIE CUTYyallUM Ha S3bIKE aireOphbl, COCTAaBIATH
BBIpAXKEHUS, YPaBHEHHS, HEPABEHCTBA U MX CHUCTEMBbI MO YCIOBUIO 3aJlaud,
WCCJIEIOBAaTh TOCTPOCHHBIE MOJIETM C HCIOJIh30BAHUEM alllapara aireOpsl,
WHTEPIIPETUPOBATH MMOTYUYECHHBIN pe3yJbTar.

DOyHkuHuU U rpapuku:
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CTpOUTHh TpaduKu KOMOO3UIMH (YHKIUH C TMOMOIIBIO 3JIEMEHTapHOTO
UCCJICIOBAaHMSI U CBOMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTb TIEOMETPUYECKHE 00pa3bl YypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOZIHO OMEpPUpPOBaTh TMOHATUSAMHU: TpaUKH TPUTOHOMETPHUUECKHX
byHKIMIA;

OPUMEHATh (QYHKIUM U1 MOJEIMPOBAHMS W HCCIENOBAaHUS PEaJIbHBIX
IIPOLIECCOB.

Havasa MmaTeMaTH4€CKOro aHaJIu3a:

UCITI0JI30BaTh MPOU3BOJHYIO JIJISl HCCAEAOBAHUS (PDYHKIIMU HA MOHOTOHHOCTb
U DKCTPEMYMBI;

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

UCIIOJI30BaTh IMPOM3BOJHYIO JJIsl HAXOXKJICHHUS HAWIY4ylIero penieHus B
NPUKIAAHBIX, B TOM YHCIE€ COLUMAIbHO-DKOHOMHYECKHMX, 3ajadax, i
ONpEENECHUs] CKOPOCTH W YCKOPEHHsS MpoLecca, 3aJaHHOro (popMylion wiu
rpadukom;

CBOOOIHO ONEpUpOBaTh MOHATUSMHU: IEPBOOOpa3Has, OIpeneaEHHbIN
UMHTErpajl, HaXOAWTh IEPBOOOpPA3HbIE 3JIEMEHTApHbIX (PYHKUUNA U BBIUUCIATH
uHTerpain no gpopmyne Herotona-Jlenonuna;

HAXOAMTh IJIOLIAAM IUIOCKUX (GUTYp U 0OBEMBI TEJ ¢ MOMOUIBIO UHTETpaa;

UMETh TPEACTABICHUE O MATEMaTUYECKOM MOJEIMPOBAHUU HA IpUMEpPE
coctaByieHus U PepeHITNAIbHBIX YPaBHEHUN;

pemaTth MPUKIAAHbIE 33a4l, B TOM YHUCJE COIMAIbHO-3KOHOMUYECKOIO H
(bu3MYecKoro xapakrepa, CpeJICTBaMU MAaTEMATHYECKOTO aHAIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

19

10 KJIACC
KosanuecTBo yacoB
Ne HaumeHoBaHue pa3/iesioB U TeEM
w/n IpOTpaMMET Beero Kontpoabubie IIpakTuueckue
padoTbl padoTbI
MHOK€eCTBO I€MCTBUTEIIHHBIX
yucen. MHOTO4JIEHBI.
1 PaunonanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHU I
) Oyuknun u rpadukn. CteneHHas 12 1
(GyHKIHMS C 1IeJIBIM TIOKa3aTeseM
Apudmerndeckuii KopeHb N-0it
3 crenenu. ppanroHanbHbIe 15 1
ypaBHEHUS
4 [TokasarenpHas QyHKITHSL. 10 1
[TokazarenbHbIC YpaBHEHUS
5 Jlorapudmuueckas GyHKUIUS. 18 1
Jlorapudmuueckue ypaBHEeHUS
5 TpUroHoMeTprUECKUE BbIPAKEHUS 29 1
U ypaBHEHUS
; IlociemoBaTeIbHOCTY U 10 1
MPOTPECCUU
3 HenpepwiBHBIC QYHKITUH. 20 1
IIpownsBoaHas
9 [ToBTOpenue, 06001IIEHNE, 5 5
CUCTeMAaTH3aIHsl 3HAHHHA
OBUIIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPOTPAMME
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11 KJIACC
KoauuecTBo yacoB
Ne HaumeHoBaHue pa3/iesioB U TeM
w/n IpOTpaMMET Beero KonTposbHbie IIpakTuyeckue
padoThbI padoThI
1 HUccnenosanue Q)yHKqu”I C 99 1
MOMOIUIbIO TPOU3BOIHON
2 ITepBooOpasHast 1 HHTETpaI 12 1
I'paduku TPUTOHOMETPHUUECKUX
3 ¢yukuuii. Tpuronomerpuueckue 14 1
HEPABCHCTBA
4 HppanmonansHble, MOKa3aTeIbHbBIE 24 1
U JiorapupMUYecKue HepaBEHCTBA
KomMriekcHbie yncina 10
Harypanbnbie u nensie yncina 10 1
CucreMsl paliioHaIbHBIX,
7 HUPPALMOHATILHBIX ITOKA3aTEIbHBIX U 12 1
jorapu(pMHUECKUX YpaBHEHHM
8 3amaun ¢ mapaMeTpamMu 16 1
9 [ToBTOpEHwMe, 0606H16HI:IG, 16 2
CUCTEeMAaTH3aIHsl 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

21

Ne aara KOPPEeKTPUPOBKA
Tema ypoka PPCETPHD
n/n Mo nnany Mo ¢akty
1 MHo0k€ecTBO, ONepauy Hal
MHO>ECTBAaMU U UX CBOMCTBA
2 Juarpammsl Diinepa-Benna

[IpumeHeHue TeopeTHKo-
3 MHO>KECTBEHHOTO arapara s
pelieHus 3aaau

Parmmmonanpusie unciaa. OOBIKHOBEHHBIE

4 U JCCATUYHBIC TPOOH, TIPOLICHTHI,
OCCKOHEUYHBIC IIEPHOINUCCKHE JPOOH

Pannonanbublie yncna. OObIKHOBEHHbIE
5) U JIECTHYHBIE IPOOH, TPOIICHTHI,
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

[Ipumenenue qpoOel U MPOIEHTOB IS

0 pelIeHsl MPUKJIAIHBIX 33134

7 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS
peleHHs MPUKIIAQJAHBIX 337134
JlelicTBUTENIbHBIC YHCIIA.

8 ParnmonanbHbIe U MppalMOHATBHEIE
qucia

9 ApudmeTrnueckue onepanuu c
JeHCTBUTEIEHBIMU YHACITAMHU

10 Moynb 1eHCTBUTENBHOTO YUCIa U €ro
CBOMCTBA
[TpuGnmkEHHBIC BEIYUCIICHHS, TTPaBUIIA

11 OKpYIJIEHUs, IPUKHJIKA U OLIEHKa
pe3yJbTaTa BRIYMCICHUN
OCHOBHBIEC METO/IBI PEIICHUS LIETBIX U

12 IpOOHO-PaIMOHATIFHBIX YPAaBHEHUH U
HEPaBEHCTB
OCHOBHBIE METO/IbI PEILICHUS LIETbIX U

13 JTPOOHO-pallMOHATIBHBIX YPaBHEHUH U
HEPaBEHCTB

14 OCHOBHBIE METO/IbI PEIICHUS LIETbIX U

IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U

21
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15

16

HEPABEHCTB

MHOro4jieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

MHOTOYJICHBI C IETBIMU
koadurnmentamu. Teopema Buera

17
18

Pewienne cucreM IMHENHBIX YPaBHEHUH

Pelienue cuctem JIMHEHHBIX YpaBHEHUM

19

Martpuua cuctemsl TMHEWHBIX
ypaBHeHUU. OnpeaenuTenb MaTpHUIIbl
2X2, ero reoMeTpU4YeCKUl CMbICI U
CBOWCTBA; BBIYHUCIICHUE €0 3HAYCHUS

20

21

22

23

Ornpenenurens MaTpUIlbl 2%X2, €ero
F€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHUE €TI0 3HAYCHUS

[IpumeHeHue onpenenuTens ais
pPeICHNA CUCTCMBI JIMHEWHBIX
YpaBHEHU U

Peuienne npukiiagHeIxX 3a1a4 ¢
MIOMOILBIO CUCTEMBI JINHEWHBIX
ypaBHEHUU

Pemenue npuknaaHeix 3a7a4 C

MIOMOILBIO CUCTEMBI JINHEUHBIX
ypaBHEHUU

24

KonTponbnas pabora: "PannonanbHble
ypaBHEHHUS U HepaBeHCTBA. CrcTeMbl
JUHEHHBIX ypaBHEHHUH"

25

26

27

OyHKIHUS, CTIOCOOBI 3a/1aHUsT PYHKITUH.
B3anmnO 00paTHbIE QyHKIIUA.
Komnoszumus ¢pyHKimii

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIUN
OO6nacth onpeaesIeHus] 1 MHOYKECTBO
3HayeHud pyHkuuu. Hymm ¢pyHkuumu.
[IpomexxyTKH 3HaK MOCTOSTHCTBA

28

YeErabie 1 HEYETHBIC (DYHKITUH.
[Tepuoanueckue GyHKINU.
[TpoMexKyTKH MOHOTOHHOCTH (QYHKIIUU

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
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30

31

Haubosnbiiee n HanMeHblIee 3HAYCHUE
(GYHKINU Ha TPOMEKYTKE

Jlunelinas, kBagpaTuuHas U JpOOHO-
nuHenHas QyHKITUN

DJIeMEHTapHOE UCCIIEJIOBAaHUE U
MOCTpoeHne TpauKOB ATUX PYHKITUN

32

33

34

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUI
CrenieHs ¢ 1eJIBIM ITOKa3aTesieM. buHoM
HrroTona

CreneHsb ¢ IeIbIM NoKa3areiieM. buHnom
HrroTona

35

36

37

CrernenHast QyHKIUS C HATYpaTbHBIM U
LIeJIbIM ITOKa3aresneM. E€ cBolicTBa 1
rpaduk

Kontponbhas pabora: "Crenennas
¢ynkuus. E€ cBolicTBa u rpadux"

ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEIEHHU U €ro CBOMCTBA

38

39

40

41

ApudpmeTnueckuii KopeHb HaTypaJIbHOU
CTEIIEHHU U €ro CBOKWCTBA

[TpeobpazoBaHus YHCIOBBIX
BBIPAXEHHH, COIePKAILUX CTENIEHU U
KOpHH

[TpeobpazoBaHus YHCIOBBIX
BBIpQXXEHHH, COIEPIKAIIUX CTETIEHU U
KOpHH

[TpeobpazoBanust YHCIOBBIX
BBIPQXEHHH, COIEPIKALUX CTENIEHU U
KOpHH

42

HppaunoHanbHbIEe ypaBHEHMUS.
OCHOBHBIE METO/IbI pELICHHUS
MPPALMOHAJIBHBIX YPaBHEHUI

43

44

WppannonaibHble ypaBHEHHUS.
OcHOBHBIE METO/IbI PELIEHUS
UPPaLMOHATIBHBIX YpaBHEHUI

WppannonaibHble ypaBHEHHUS.
OcHOBHBIE METO/BI PELLIEHUS
UPPALMOHATIbHBIX YPaBHEHUM

23




24

45

46

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIILHBIX YPaBHEHUN

PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT
UPPALMOHATIBHBIX YPaBHEHUI
PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
MPPALMOHAJIBHBIX YPaBHEHUI

48

49

50

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPaBHEHUN

CgoiicTBa u rpaduk KOpHs N-0i
CTeNeHH KaK (QyHKIIMH 0OpaTHOM
CTCTICHH C HATYPAJIbHBIM ITOKa3aTelieM

CaoiicTBa u rpaguK KOpHs N-oi

CTeNeHH KaK (yHKIIUM 0OpaTHOM
CTETICHU C HATYPAJIbHBIM ITOKA3aTEeIIEM

51

KonTtponbHas padora: "CBolicTBa u
rpaduK KOpHS N-Oi CTETICHH.
WppauroHanbHble ypaBHEHHS"

52

53

54

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTelieM U €€ CBOICTBa

CreneHs ¢ pallMOHAIbHBIM
MoKazaTeJieM U €€ CBOMCTBa
Crenens ¢ pallMOHAIBLHBIM
MoKazaTejieM U €€ CBOMCTBA

55

56

57

[lokazarenbHas QpyHKIMS, €€ CBOMCTBa
U rpapuk

Hcnonb3oBanue rpaduka GyHKIMN A5
pElIeHUs] ypaBHEHUI

Ucnonb3oBanue rpaduka GyHKINUN A5
pelIeHus] ypaBHEHUIN

58

59

60

ITokazarenbHble ypaBHEHUsS. OCHOBHbBIE
MCTO/IbI pCHICHUA ITOKAa3aTCIIbHBIX
ypaBHEHUU

[TokazarenbHble ypaBHeHUs. OCHOBHbBIE
METO/IbI PELICHUS IMOKA3aTENbHbIX
ypaBHEHUU

IIokazarenbHbIC YpaBHCHUA. OcHoBHBIC

METO/bI PEIICHUS MIOKA3aTEIbHbBIX
YpaBHEHUU

61

Kontponbnas padora: "[lokazaTenpHas

24




25

¢ynkuus. [TokazarenbHeie ypaBHeHus"

Jlorapudm uucna. CoiicTBa

62
norapupma

63 Jlorapudm uncna. CBoicTBa
aorapudpma

64 Jlorapudwm yucna. CBoiicTBa
norapudma

65 JlecaTuuHble U HaTypajbHbIE
JorapudMbl

66 JlecaTudHbIe U HATypaIbHbIC
J0TapupMbI

67 [IpeobpazoBanue BhIpaKeHUH,
coJepKaIX Jorapu(mol

68 [TpeoOpa3oBaHue BbIPAXKEHUH,
coJiepKaluX Jorapu(mbl

69 [IpeobpazoBanue BhIpaxeHUH,
coJep KaIx Jorapu(mol

70 Jlorapudmuueckas pyHKus, €€
CBOIicTBa U rpaduk

71 Jlorapudgmuueckas GyHKus, eé
CBOMCTBa U rpaduK

7 Ucnonb3oBanue rpaduka GyHKINUN A5
peleHus ypaBHEHHI

73 Hcnonb3oBanue rpaduka GyHKIMN A5
peueHus: ypaBHEHUI
Jlorapugmuueckue ypaBHEeHUs.

74 OcHOBHBIE METO/BI PELLIEHUS
JOrapu(pMHUECKUX ypaBHEHUN
Jlorapudmuueckre ypaBHEHUSI.

75 OcHOBHBIE METO/IbI PELIEHUS
JOrapupMHUUECKUX YpaBHEHUI
Jlorapudmuueckre ypaBHEHUSI.

76 OCHOBHBIEC METO/IBI PEIICHUS
Jorapu(pMHUUECKUX ypaBHEHUI

77 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN
Jorapu(pMHUUECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
JOrapupMHUUECKUX YpaBHEHUI

79 Kontponbnas padoTa:

25
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"Jlorapudmuueckast pyHKIuUS.
Jlorapugmuueckue ypaBHeHUs"

CI/IHYC, KOCHHYC, TAHI'€CHC 1 KOTAHI'CHC

80 YHUCJIOBOI'O apryMeHTa

81 CuHyC, KOCUHYC, TAHI'€HC U KOTaHI€HC
YHUCJIOBOI'O apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YHCJIOBOI'O apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCJIOBOI'O apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIpEEIICHUE TPUTOHOMETPUYECKUX
(YHKLHI YUCIOBOIO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 oTpeiesIeHUe TPUTOHOMETPUICCKIX
(GYHKINI 9UCIIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

87 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMmybI

88 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyJIbI

89 OCHOBHBIE TPUTOHOMETPUYECKUE
(bopMyJIbI

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

o1 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

92 [IpeobpazoBanue TPUrOHOMETPHUUECKUX
BBIPKECHUI

93 [IpeobpazoBanue TPUTOHOMETPHUECKUX
BBIPAKECHUI

94 Pemrenne TpuroHOMeTpUYECKNX
ypaBHEHUU

95 Pemenune TpuroHoMeTpruuecKux
ypaBHEHUU

96 Pemenune TpuroHoMeTpuuecKux
YpaBHEHUU

97 Pemenue TpuroHoMeTprUIeCKIX

26
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YpaBHEHUI

08 Pemenuie TpUroHOMeTpUUECKUX
ypaBHEHU U

99 Pemienue TpuroHomMeTpuyECKuX
YpaBHEHUI

100 Pewienne TpuroHOMeTpu4YECKUX
YpaBHEHUI
KonTponbhas pabota:

101 "TpuUroHOMETPUYECKUE BBIPAKECHUS U
TPUTOHOMETPHYECKHUE ypaBHEHUS"
ITocemoBaTeIbHOCTH, CIIOCOOBI

102 3a7aHus [10CJIeA0BaTeIbHOCTE. MeToj
MaTeMaTUYECKON UHIyKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 1oCJIe0BaTeNbHOCTH. McTopus
aHaJM3a 0ECKOHEYHO MaJIbIX

104 Apudmerndeckast mporpeccus

105 I'eomeTpuyeckas nporpeccus

106 beckoneuno yObIBarommas
reOMEeTPHYECKast TPOrPecCHst

107 CyMmmMma 6eckoHEYHO yObIBaroIIei
TE€OMETPHUECKOHN MPOTPECCHH
JIMHENHBIN ¥ YKCIOHEHIUAIIBHBIN POCT.

108 Yucino e. Dopmyia CI0KHBIX
MPOIIEHTOB
JIMHENHBIN ¥ YKCIOHEHIUAIIBHBIN POCT.

109 Yucno e. Dopmyina CIIOKHBIX
MIPOIICHTOB
Hcnonb3oBaHue mporpeccuu s

110 pelieHus peabHBIX 3a71a4
MIPHUKJIATHOTO XapaKTepa

111 KonTtponpHas padora:
"IlocrenoBarenbHOCTH U Mporpeccun”

112 HenpepsiBHble GyHKIIMU 1 UX CBOWMCTBA

113 Touka pa3pbiBa. ACHMITOTHI TpaUKOB
byHKIMA

114 CaotlicTBa (QyHKIIUI HETIPEPHIBHBIX HA
OTpe3Ke

115 CgoiicTBa (GyHKIIMI HETPEPHIBHBIX Ha

27
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OTpe3Ke

116 Meton uHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

117 MeTtoa HHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

118 MeTtoa UHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMN 1715 pelieHus 3a1a4

121 [lepBas u BTOpas mpon3BOIHBIC
byHKIIUN

122 Onpenenenue, reOMETPUYECKUH CMBICI
MIPOU3BOIHOM

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOAHOMN

124 VYpaBHeHHUe KacaTelbHON K TpapuKy
byHKIMHA

195 VYpaBHeHUe KacaTelbHON K TpapuKy
byHKIIUN

126 [Tpou3BoaHbIE AIIEeMEHTAPHBIX (YHKIIHNA

127 [Tpon3BoIHBIE 3NIEMEHTAPHBIX PYHKLUI

128 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA

129 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA

130 [Tpon3BoiHAs CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIIUH

131 Kontponbnas padora: "[IponsBognas”

132 [ToBTOpeHnue, 060061ICHNE,
cucTeMarusanus 3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 060061IeHNE,
cucreMarusanus 3HaHuil: "OyHkuun"

134 Hrorosast koHTpOIBHAS paboTa

135 Wrorosast kKoHTpOJbHASA paboTa

136 [ToBTOpenwue, 0600IIEHNE,

cUCTeMaTH3alus 3HaHUH
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OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

29




11 KJIACC

30

Ne
n/n

Tema ypoka

Mo nnaHy

aara

Mo ¢akty

KOPPEeKTUPOBKa

IIpuMeHeHne Npou3BOJHOM K
WCCIICIOBAaHMIO (DYHKITHH Ha
MOHOTOHHOCTB Y 9KCTPEMYMBI

[IpuMeHeHne NpoOU3BOJHON K
MCCIICIOBAHMIO (DYHKITUH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHON K
UCcleIoBaHUI0 (PyHKIMM Ha
MOHOTOHHOCTb M KCTPEMYMBI

[IpuMeHeHne Npon3BOJHON K
WCCIICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON
(GyHKIIUM Ha OTpe3Ke

Haxoxnenne HanOobIIero u
HaMMEHBIIETO 3HaYEHUs HETIPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOobIIero u
HaMMEHBIIETO 3HaYEHUs HETIPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

11

12

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

Haxosxnenue HanOombIIero u
HAaUMEHBIIETO 3HAUYEHUS HENPEPBIBHON
(GyHKIIUM Ha OTpe3Ke

30



31

13

[IpuMeHeHne Npou3BOJHON IS
HaXO0X/IEHNS HaWIy4Ilero peleHus B
IIPUKJIAIHBIX 3a7a4ax

14

15

16

17

[Ipumenenue npou3BOIHOMN IS
HAaXO0JICHUSI HAWJTYYILIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

[Ipumenenue npou3BOIHOMN IS
onpeIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOr0 (GOPMYJIOH WK
rpaduKoM

[IpuMeHeHne MpOU3BOTHOM ISt
OTpeieNICHUs] CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOoTo GopMyJIIOi Uiu
rpadgukom

Komnosurus ¢yHkiuit

18
19

Kommosutus ¢pyHKIuit

Kommnosurus dyHkiuit

20

21

22

I'eomeTrpuueckue o0pas3sl ypaBHEHUN
Ha KOOPJIMHATHOM TJIIOCKOCTH

I'eomerpuueckue 00Opa3bl ypaBHEHHN
Ha KOOPJAMHATHOM IJIOCKOCTH
Kontponbnas pabdota: "UccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

23

24

25

[TepBooOpazHasi, OCHOBHOE CBOMCTBO
IepBOOOPA3HBIX

ITepBooOpazHbIe 1eMEHTAPHBIX
¢yukuuid. [IpaBuiia HaxoXACHUSA
IepBOOOPA3HBIX

[TepBooOpazHbIe dEMEHTAPHBIX

¢yukuuid. [IpaBuiia HaxoXACHUSA
epBOOOPA3HBIX

26

NHuterpai. I'eoMeTpudecKnidi CMBICI
MHTErpajia

27

28

29

Brruncnenue onpenenéHHOro
uHTerpana no gopmyine Horotona-
JleitOHuna

Brruncnenue onpenenéHHOro
uHTerpana no gopmyne Herotona-
JleitOuMIa

HpI/IMCHCHHe HUHTCIrpaia I

31
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30

31

HaXO0JICHUS ITOIIA/IeH TIIIOCKUX
¢uryp

[Ipumenenue naTerpana s
HaX0XJACHUS 00bEMOB
F€OMETPUUYECKHUX T

[Ipumepsl pereHuit
mudepeHIHaTbHBIX YPAaBHCHUM

32

[Ipumeps! perennit
mudQepeHIranbHbIX ypaBHEHU I

33

34

Marematiueckoe MOICINPOBaHNE
pEaNTbHBIX MIPOLIECCOB C MOMOIIBIO
midQepeHIranbHbIX ypaBHEHUH

KonTponbHas pabora:
"[TepBooOpa3zHas u uHTErpan"”

35

Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

36

37

Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKIHH, HX
CBOICTBa U rpaduKu

38

Tpuronomerpruyeckue QyHKIMH, UX
CBOMCTBA U rpaduKu

39

40

41

Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U TrpaduKu

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHIX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

42

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YPaBHEHUH € TOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

43

44

OT60p KOpHEH TPUTOHOMETPHUECKUX
YPaBHEHUH € TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

Pemenue TPUTOHOMCTPHYCCKUX
HCEPABCHCTB

45

Pemrenne TpuroHoMeTpu4ecKux
HEPABEHCTB

32



33

Pemrenne TpuroHOMeTpU4ECKUX

46
HEPABCHCTB

47 Pemenne TpuroHoMeTpUYECKUX
HEPaBEHCTB
KonTponbnas padora: "['paduxu

48 TPUTOHOMETPUYCCKUX (DYHKIIUH.
TpuronomeTpuieckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/TbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

52 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIICHUS
norapuMUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MHUIECKUX HEPABCHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

57 OcHOBHBIE METOBI PELICHUS
HppallMOHANILHBIX HEPABEHCTB

58 OCHOBHBIE METOBI PEIICHUS
HPPAaIMOHAIILHBIX HEPABCHCTB

59 OcHOBHBIE METOBI PELICHUS
HppallMOHANILHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
HppallMOHANILHBIX HEPABEHCTB

61 I'padmyueckue MeTOBI peleHUS
HPPAIMOHATILHBIX YpaBHEHUI

62 I'padmyeckue MeToAbI perieHus
UppaIlMOHATIFHBIX YpaBHEHUI

63 I'padmyueckue MeTOBI pelIeHUS
MOKa3aTeIbHBIX YPaBHEHHM

64 I'padmyueckue MeTOBI pemIeHUS

IMOKa3aTCJIbHBIX HEPABCHCTB

33
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65

66

67

I'padmyeckue MeToAbI perieHUs
Jorapu(pMUUECKUX ypaBHEHUN
I'paduueckue METOIbI pEeLICHUS
JorapupMHUUECKUX HEPABEHCTB
I'padmueckue MeToAbI perieHUs
JorapupMHUUECKUX HEPABEHCTB

68

I'padmueckue MeToabI pelieHUs
MOKa3aTeIbHBIX U JOorapu(pMHUECKUX
YpaBHEHUU

69

70

71

I'padmyeckue MeToabl pemeHus
[IOKa3aTeIbHBIX U JOrapu(pMUUECKUX
YpaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapUPMHUUECKUX
HEPaBEHCTB

I'padmyeckue MeToabI pemieHUs
MOKa3aTeIbHBIX U JOrapu(pMUUECcCKUux
HEPABEHCTB

72

KonTponbnas pabora:
"UppauroHaiibHble, TOKa3aTeIbHbIE U
norapupMUUECKUEe HEpaBeHCTBA"

73

KowmmiekcHble uncia.
Anrebpanyeckas u
TPUTOHOMETpUYECKast (POPMBbI 3amuCH
KOMINIEKCHOT'O YHCJIa

74

75

76

KomiiekcHele yncna.
Anrebpanyeckas u
TPUTOHOMETpHUECcKast (OpMBI 3arucu
KOMILJIEKCHOT'O YHUCIIa
Apudmernueckue onepaum ¢
KOMIUJIEKCHBIMU YU CJIaMU
ApudmeTrrueckue ornepaum ¢
KOMIUIEKCHBIMHU YHCIIaMU

77

78

79

N3o0pakeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

N3006pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJAMHATHOMN MJIOCKOCTH

®opmyia Myaspa. Kopuu n-oit
CTENEHU U3 KOMIUIEKCHOTO YKClia

80

®opmyna Myaspa. Kopau n-oit

34



35

CTCIICHU U3 KOMIIJICKCHOI'O 4McCJjia

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YUCCII AJIA

81 pereHust GU3NIECKUX U
reOMEeTPUUECKUX 3a1a4

82 Konrtponsnas padora: "KomriuiekcHsie
yucna"

83 HarypanbHble 1 1ienpie yncia

84 Hatypanbnble u 1esnbie uncna

85 [TpumeHeHne TPU3HAKOB IETMMOCTH
LEJIBIX YUCell

86 [IpuMeHeHHne NPU3HAKOB J1€TUMOCTH
HEJIBIX YUCell

87 [IpuMeHeHHne NPU3HAKOB J1€IUMOCTH
uensix yucesn: HOJl mu HOK

88 [TpumMeHeHre TPU3HAKOB IETUMOCTH
uensix yucesnr: HOJl u HOK

89 [IpuMeHeHne TPU3HAKOB J1€TUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOJIYJIIO

90 [IpuMeHeHne NPU3HAKOB J1ETUMOCTH
LEJIBIX YUCEJI: OCTAaTKH 110 MOJIYJIIO
[TpumeHeHre NpU3HAKOB IETMMOCTH

91 IEJIBIX YMCell: AropuT™ EBKimaa s
peleHws 3a/1a9 B IeJTbIX YMCIIax

92 KontponbHas pabora: "Teopus menbix
gucen"
Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.

93 PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUSA
CucremMa 1 COBOKYTHOCTh YpaBHEHUH.

94 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIeICTBUSA
OCHOBHBIE METOJIBI PEIICHHS CUCTEM U

95 COBOKYITHOCTEH paIriiOHAIbHBIX
YpaBHEHU
OCHOBHBIE METO/IbI PELICHHS CUCTEM U

96 COBOKYITHOCTEH MpPpPaIMOHATBHBIX
YpaBHEHUI
OCHOBHBIE METO/IbI PELICHHS CUCTEM U

97 COBOKYITHOCTEH MOKa3aTeIbHBIX

ypaBHEHUU

35
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98

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEMN MOKA3aTEIbHbBIX
YpaBHEHUU

99

100

101

102

103

104

105

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH JorapupMuuecKkux
YpaBHEHU

[IpumeHeHue CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3IUYHbIX 00JaCTe HayKu U
pealIbHOM JKU3HH, HHTEPIIPETALIHS
MOJIy4YE€HHBIX PE3YyJIbTaTOB

[IpuMeHeHne CUCTEM K PELICHHUIO
MaTeMaTHUYeCKUX 3a7a4 U 3a7a4 U3
pa3IMYHbIX 00JaCTe HayKu U
pealIbHOM JKU3HH, HHTEPIIPETALIUS
MOJTYYEHHBIX PE3YJIHTATOB

HpI/IMeHCHI/Ie HCPABCHCTB K PCHICHUIO
MAaTEMATHYCCKHUX 3aJa4 U 3a1a4 U3
Pa3JIMIHBIX oOnacreit HAayYKH U
peaHLHOﬁ JKU3HH, UHTCPIIPETA U
IMOJIYUYCHHBIX PE3YJIbTATOB

KonrtponsHas padora: "Cucremsl
palOHaIbHBIX, UPPALIMOHAJIBHBIX
MOKa3aTeJIbHbIX U JIOTapu(PMUIECKUX
ypaBHEeHUH"

PannonansHble ypaBHEHHUS ©
napameTpamu

106

107

108

PanmonansHbIe HEpaBEHCTBA C
rapaMeTpamu

PanmonanbeHble cucTemMsl ¢
napameTpamu
WppatmonanbHble ypaBHEHUS,
HEPAaBEHCTBA C IapaMeTpamMu

109

110

HppanmoHanbHbIe CUCTEMBI C
rapamMeTpamMmu
ITokasaTenbHbIE ypaBHEHUS,
HEPaBEHCTBA C lTIapaMeTpaMu

36
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111

112

113

Tloka3zarenbHbBIE CUCTEMEI C
rnapameTpamu

Jlorapupmuyeckue ypaBHEHHUS,
HEpPaBEHCTBA C MapaMeTpaMu
Jlorapudmuaeckue CUCTEMBI C
napameTpamu

114

115

116

TpUroHomMeTpuIeCKre YpaBHEHHUS C
rapameTpamu

TpuronomeTrpruyeckue HepaBeHCTBA C
napameTpamu

TpuronomeTpruyeckue CUCTEMBI €
napameTpamu

117

[TocTpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIEJIEN peabHbIX
CUTyAaIMH C IOMOLIBbIO YPABHEHUH C
rapameTpamu

118

119

120

121

[TocTpoeHue u uccnenoBaHue
MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYalHil C HOMOILBIO CUCTEM
YpPaBHEHHUH € ITapaMeTpamMu

ITocTpoenue u uccienoBanue
MaTeMaTHYeCKUX MOJIENIEN peabHbIX
CUTYallHil C MOMOIIBIO CUCTEM
YpaBHEHHUH € ITapaMeTpamu
KonTtponbHas pabdora: "3anaun ¢
napamerpamu”

[ToBTOpenue, 06001IEHNE,
CUCTEMATU3alMsI 3HAHUMH:
"VYpaBHeHus"

122

[ToBTOpenue, 0600IIEHNE,
CHCTEMaTH3aINsI 3HAHUH:
"YpaBHenus"

123

124

125

[ToBTOpenue, 0600MIEHNE,

cucTeMaTu3anus 3HaHuil: "Y paBHEHHUS.

Cucremsl ypaBHeHU"

[ToBTOpenue, 060061IeHNE,
cHUCTEMaTU3alMs 3HAHWH:
"Hepasencrsa"

[ToBTOpenue, 060061IeHNE,
cHUCTEMaTU3alMs 3HAHWH:
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126

127

"HepaBencrsa"

[ToBTOpEeHME, 0000IIEHNE,
cUCTeMaTH3alvs 3HAHHMH:
"HepaBencrna"

[ToBTOpenue, 060061IeHNE,
CUCTeMAaTH3alusl 3HAaHHIHA:
"IIpousBosiHas u e€ npuMeHeHue"

128

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3HaHH:
"IIpousBosiHas U e€ mpuMeHeHue"

129

130

131

[ToBTOpeHue, 06001meHNE,
CHCTEeMaTH3allus 3HAaHMI:
"[IpousBonHas u e€ npuMeHenue"
[ToBTOpeHME, 0000IIECHNE,

cucrtemaTusanus 3Hanuil: "Murerpan u
ero npuMeHeHue"

[ToBTOpeHME, 0000MIIECHNE,
cucreMaTtu3anus 3HaHui: "Oynkuun"

132

133

134

[ToBTOpeHue, 06001eHNE,
cucTeMaTtu3aius 3Hanuii: "Oyakuun"

[ToBTOpeHME, 0000MIIECHNE,
cucTeMaTu3aius 3Hanui: "OyHkuun"

Hrorosas KOHTPOJIbHAA pa60Ta

135

136

WroroBas koHTpoJsibHas paboTa

[ToBTOpenue, 06061IeHNE,
cHUCTEMaTH3alMsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

38



		2023-11-17T17:52:05+0300
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 4 ИМЕНИ АКАДЕМИКА СЕРГЕЯ ПАВЛОВИЧА КОРОЛЕВА" ЭНГЕЛЬССКОГО МУНИЦИПАЛЬНОГО РАЙОНА САРАТОВСКОЙ ОБЛАСТИ




