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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECIEYMBAECT MHCTPYMEHTAIbHYIO 0azy s
U3YYEHUS! BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJeBalOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKH, KOTOpas (OpMYIUPYET CBOU
JOCTIKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOr0 aHalih3a 3aKjIa/IbIBaeT
OCHOBY [l YCHENIHOTO OBJAJCHUS 3aKOHaMH (PU3UKH, XUMHH, OHOJIOTHH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM JKHM3HH,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh UX VISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPaKTHBIMU U JIOTUYECKU
CTPOTUMH KOHCTPYKIHMSIMH alreOpbl M MaTeMaTHYeCKOro aHaju3a pa3BHBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JOKa3bIBATh
YTBEPKJICHUSI ¢ TIOMOIIBIO MHIYKIIUUA U PACCYXIaTh JEAYKTHBHO, HMCIIOIH30BAThH
00001IIeHNEe W KOHKPETU3alMI0, a0CTparupoBaHUWE M aHAJIOTHI0, (HOpMHUpPYET
KpEaTUBHOE U KPUTHYECKOE MBIITUICHHE.

B xone usydenus ydueOHOro kypca «Asnredpa ¥ Hadajia MaTeMaTHYECKOIO
aHajau3a» OOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOATEILHOTO TIOCTPOCHUSI MAaTEMaTUYECKUX MOJIeNIeH peallbHbIX CUTYyaIluH,
WHTEPIPETAlMA  TIOJYYCHHBIX  PEHICHWH, 3HAKOMSTCSA C  [pUMepamu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOJE, HAyKe U HMCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VY4eOHbIl Kypc 00JlafjacT 3HAYUTEIBHBIM BOCIHUTATEIIHHBIM IOTCHITHAIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyroned MpOAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEJIbHOCTU, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyalaM MaTeMaTHYeCKOTrO
aHaIK3a JISKUT JAeATETHHOCTHBIN PUHIIAI 00yUYeHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4Ye€CKOTro
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna



U BBIYUCIICHU», «DyHKINU U TpaduKn», «YpaBHEHUs U HEpaBeHCTBay, «Hauana
MaTE€MaTU4YeCcKOro aHainu3a», «MHoXkecTBa U JIOTHKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKHE JIMHUM HW3YYalOTCSd Ha NPOTSKEHUH JBYX JIET
oOy4eHHs] Ha YpPOBHE CpemHero oOIero o0pa3oBaHUs, €CTECTBEHHO JOIOHSISA
JpYT JApyra U MOCTENEHHO HACHIIAsCh HOBBIMU T€MaMU U pasfenamu. JlaHHBbIN
y4eOHBIH KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIbKUX MAaTeMAaTHUYECKUX JUCUUIUIMH, TakKhX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEeMATHUYECKUN aHaIM3, TEOPUS MHOKECTB, MaTeMaTH4eCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJAJEBAaIOT BcE Ooliee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOCJe0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHUE CTPOMTh MaTEeMaTHYECKYI0 MOJENb pPEabHON
CUTYaIluH, IPUMEHSTh 3HAHUS, TOJYYCHHBIEC TIPU W3YYCHUH y4eOHOTO Kypca, IS
pELICHUsI CaMOCTOSITENLHO C(HOPMYIUPOBAHHON MaTeMAaTUYECKOM 3aJaui, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJb30BAHUS AEHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs  (OpPMHUPOBAHHIO  HAaBBIKOB
palMoHaNIbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B C€Osl MCHOJB30BAaHUE Pa3IMUHBIX
dbopM 3ammcu ymcna, yMEHHE JAeNaTh NPUKHUIKY, BBINOIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIC BBIpAXKECHHs, paboTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxaoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My crneuupuuecKkre 3aJayd W OIepaluu: AeJeHHE Hallelo,
ONEpUPOBAHUE OCTATKAMM HAa MHOXECTBE IEJIbIX 4YHUCel, OCOOble CBOWMCTBA
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKKe
U3BJICUCHHE KOPHSA HATypaJbHOM CTENEHH Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
brnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHUCET U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3jNYHbIX 33734
dbopmupyeTCcsl IPEeICTaBICHUE O €AMHCTBE MAaTEMAaTUKH KaK HAyKH W €€ poju B
MOCTPOCHUU MOJIEJEeH pEeaJbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKpETH3aIHsl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEAJTU3YETCs HA MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0Opa3oBaHUs, MOCKOJBKY B KaXIOM
paznene IIporpamMMbl IPERyCMOTPEHO PpELIEHHE COOTBETCTBYIOUIMX 3adad. B
pe3ynpTaTe OOyYaloOlIUecs OBJIAJCBAIOT PA3IMYHBIMA METOJAMU  PEIICHUs
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TMOKAa3aTEeNbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a Takxke 3ajady,



coxepxammx napaMmerpbl. llolydeHHbIE yMEHHS HIMPOKO MCHOJB3YIOTCS MpPH
UCCIIeIOBaHUH (DYHKIUI C TOMOIIBIO MPOU3BOIHON, MPU PEHICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJCHHE HauOOJBIINX M HAaWUMEHBIINX 3HAYCHUH (DYHKIUU.
JlanHasi conepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMmyrnaMm, MpeoOpa3oBaHUsl  PALMOHAIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKKe BBIPAXKCHUH,
COJIEpKaIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OO0ydaromuxcs, GOpMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. Anre0Opa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUISl PpEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIVIJHO JIEMOHCTPUPYET CBOW BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauuecKass JMHUAA «DyHKIMM W TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue creneHHou,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK U C PEIIeHHEM YypaBHEHUW W HepaBeHCTB. [lpu »ToM OosbllloE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpMyJiaMU 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TMOJyYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIleJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, IMO3BOJSIOIIMX BbIPAXaTh 3aBUCHUMOCTH MEXIy BEJIMYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero mszyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIIEHHUS, CIHOCOOHOCTH K
0000IIEHNUIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTnueckoro aHaiau3a» MO3BOJSET
CYILIECTBEHHO PACIIUPUTh KPYTI KaK MAaTeMaTHMYECKHX, TaK U MPUKIAJHBIX 3aj]1ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYCHUS, BBIYUCIITH TUIOMAAN (QUTYp W OOBEMBI TEN, HAXOAUTh CKOPOCTH U
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOAWTh HAWIY4YIIee pEIIeHWEe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 33/1a4axX. 3HAKOMCTBO C OCHOBaMH MAaTEMaTH4E€CKOro
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO |
KPEaTUBHOIO MBbIIUICHUS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS



3aKOHOB MAaTeMaTHUKH B HayKe, TEXHUKEe W HCKyccTBe. OOydaroniuecss y3HaAIT O
BBIJIAIONTUXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl PJEMEHTHl TEOPHUHM MHOXECTB M MaTEeMaTHYEeCKOH JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KypC MMTKOJIBLHON MaTeMaTHKA
W TIpeaiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIOMIMA BCE Pa3zeiibl
MaTeMaTUKH MW €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE
JUCIUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO jJaTh
BO3MOXXHOCTh OOydYaromemycsi TOHUMAaTh TEOPETUKO-MHOXXECTBEHHBIM SI3BIK
COBPEMCHHOW MaTEMAaTHUKH W HCIIOJIh30BaTh €TO IS BBIPAKCHHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €l CTpPOTOCTh OOOCHOBAaHMM U CJEJOBAHUE OIpPEACIEHHBIM
npaBWJaM  TMOCTPOEHUS  JIOKA3aTebCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTEMaTHYECKONH JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIINIICHUS
0Oy4JaroIMXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueGHOM Kypce «Anrebpa M Hadala MaTEMaTHYECKOTO aHaJM3a
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOICIMPOBAHUS, KOTOPBIC MPU3BAHBI
crocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOEHUSI MOJIENEH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJENEH C IOMOIIBIO ammapaTra anreOpbl |
MaTeMaTHYECKOr0 aHajdu3a, WHTEPHpPETAuy IIOJYyYCHHBIX pe3yJIbTaToB. Takue
3aJTaHUS BIUICTCHBI B KQXK/IBIN U3 pa3eiiOB IPOrpaMMBbI, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOIB3YeTCs ISl PEIICHHUs MPHUKIAIHBIX 3amad. [lpu
pPEIICHUM  pEAbHBIX  TPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HaOJFOMATeIbHOCTh, YMEHHE HAaxXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3MPOBATH  IPOOJIEMY.
JesarenbHOCTh TI0 (OPMHUPOBAHHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM y4eOHOTo Kypca «Anredpa u Hauasa
MaTeMaTHYECKOTO aHaJIN3a.

Ha w3ydeHme ydeOHOTo Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosEeH (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJI PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. JlecaTuuHble W HaTypalbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIEHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOrowieH ¢ ocratkoM. Teopema be3y. MHorowieHsl ¢  LeJbIMU
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX YpaBHEHHMHW. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHHU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pazlIMyHbIX 00JacTel HayKu M pealbHOU
KU3HU.

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu dyHknum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBajpaTuyHash W APOOHO-TMHEHHAas (PYHKIMU. DJIeMeHTapHOe
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazaTtenbHast U jorapudmuyeckas (yHKIHUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U TeoMeTpuUecKas Mnmporpeccuu. beckoneuHo yObiBaroas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoueHTOB. Mcnosnb30BaHWE TPOrpeccMy A PELICHUS pPeajbHBIX  3a7ad
MIPUKIIATHOTO XapaKTepa.



HemnpepsiBHble (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIMU. OnpeneneHrue, reOMeTpUUECKUi U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUECKOro OOBEKTa, CIIEACTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anroputma EBkiuaa 1uist pemeHust
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJAbl PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3aJlad W 3a7ad W3 Pa3IMYHbIX O00JacTed HayKh M pealibHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs] ypaBHEHHM W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHajamn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpENEIeHUs CKOPOCTH W YCKOPEHMsS Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiiOuuna.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBATh C COI[MAJLHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIO0OUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



FOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHUYeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MACATENIbHOCTH, JTaroB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITFOUSHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIME  MNPOTHBOpEYHEe,  MpolJeMmy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBJICHMUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE IMIPOLIECCa, A TaKKE BbIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MHPOPMAIINIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUs MO XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISATh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUICHUS C YYETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Tpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYeOHBIX 3aja4, MPUHUMATh IeJdb COBMECTHOMU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmoBbIX ¢Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJIHO OINEpPUPOBaTh MOHATHUSMU: PAIMOHAIBHOE YHUCIIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIUMCIICHUS, TTPABUJIA OKPYTICHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH NOHATUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro IE€OMETPUYECKHA CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJENIM C IIOMOIIBIO MaTpPUIl U ONPEIEIINUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOIICTBa jgorapupmMoB JUTSE npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHe (GOpMyIIbl AJis mpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyalldd Ha SA3bIKE alreOpbl, COCTaBIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYHKUMH, KOMIO3uUMsA GyHKUMHA, Tpaduk QyHKUIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UYETHbIE M HEYETHBIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HelabIM TOoKazareneM, rpaguk CTeneHHOW (YHKIMH C HaTypaJbHBIM M IIEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeieHre TPUTOHOMETPUYECKUX (PYHKIUNA YUCIOBOTO apIyMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO ONEPHUPOBATH MOHATHAMU: apuPMeTHUecKass M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOrPECCUU JJI PELIEHUS peajbHBbIX 3aJad MPUKIATHOTO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSMU: HENPEPbIBHbIE (DPYHKLIHU, TOYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpPOBaTh MOHATUSMHU: TIEpBasi M BTOpas IPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOIHO OIEpPHpPOBaATh TMOHATUSIMHU: OIpEACICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOydyenuss B 11 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IENbIX YHUCEN, WUCIOJb30BaTh MPU3HAKU ACITUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOO/IHO ONEpUPOBATH IMOHATHUSMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTIEPHPOBATH MOHATHIMU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYMHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSITH TpauuecKre METOJIbI IJI PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJh30BaHUEM almapara aiareopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS Tpollecca, 3aJaHHOTO (OpMYyJION WIn
rpaduKom;



CBOOOZHO ONEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TpUMEpE
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkmms. [TokazarenpHbIC 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesnbie uncna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

Jlara
HU3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl

Jlara
NpoBeeHus 1Mo
paxry/
KoppekTnposka,
OCHOBaHMUS

[[MHOkecTBO, oneparuu
HaJ MHOXXECTBAMHU U UX
CBOMCTBA

Juarpammsbl Diinepa-Benna

[IpuMeHeHne TeopeTUKO-

MHO>XCCTBCHHOT'O aIlrapara

AT PpCIICHHUA 3a1a4

PanmonaneHble uncia.
OOBIKHOBEHHBIE U
NeCSITUUHbIE TpOoOH,
MPOIICHTHI, OECKOHEUHBIE
MepUOaNYECcKUEe qpodu

ParmonanbsHbie yncna.
OOBIKHOBEHHBIC U
NeCSITUUHbIE TpOoOH,
MPOIICHTHI, OECKOHEUHBIC
MepPHOANYECKHEe IPooH

[Ipumenenue apobeii u
IIPOLIEHTOB IS PEIIEHUA
MPUKJIAIHBIX 3a71a4




[Tpumenenue apobeii u
HPOLICHTOB JUISl PEIICHUSI
NPUKJIAIHBIX 32124

JlelicTBUTENbHBIC YKCIA.
PanmonansHbie
MppaLMOHAIIbHBIE YHCIIa

Apudmerndeckue ornepanuu
C JCUCTBUTECIHLHBIMU
YUCTIAMH

10

Moy qeiiCTBUTENBEHOTO
YlCJIa U €r0 CBOMCTBA

11

[TpubmmxEHHBIC
BBIUHCIICHHUS], TPaBUIIA
OKpPYTJICHUS, IPUKU]IKA U
OLIEHKa pe3yNbTaTa
BBIYMCIICHU I

12

OCHOBHBIE METOJbI
pelIeHus LEeNbIX U APOOHO-
paIoOHaIbHBIX YPaBHEHHM
Y HEPaBEHCTB

13

OCHOBHBIE METOIBI
pEeIIeHus LEeNbIX U APOOHO-
paIoHaIbHBIX YPaBHEHHIMA
1 HEPaBEHCTB

14

OCHOBHBIE METOIBI
pEeIIeHus [EeNbIX U APOOHO-
paIMoOHaIbHBIX YPAaBHEHHMA
1 HEPaBEHCTB




15

MHOro4ieHsl OT OAHOMN
nepemeHHou. Jlenenue
MHOI'O4YJIEHa HA MHOTOYJIEH
¢ octatkoM. Teopema besy

16

MHOTOYJICHBI C TETBIMH
kod(urmentamu. Teopema
Buera

17

Pemmenue cucreM TMHENHBIX
YpaBHEHUU

18

Pewrenue cucreM auHENHBIX
YpaBHEHUU

19

Marpuua cucteMbl
JIMHEWHBIX YPAaBHEHUH.
Onpenenurens MaTPULLbI
2X2, ero reoMeTpUIECKUM
CMBICH U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

20

Onpenenurens MaTpuLbl
2x2, ero reoMeTpUYECKU
CMBICH U CBOMCTBA;
BBIUHCJICHHE €TI0 3HAYCHUS

21

IIpuMeHeHue onpenenurens
JUISL pELLIEHUs] CUCTEMBI
JIMHEUHBIX YPaBHEHUN

22

Pemrenne npukitagHbIx
3a/1a4 C IIOMOIIBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUN

23

Pemrenne npukimagHeix




3a]1a4 € IOMOLIbIO CUCTEMBI
JINHEMHBIX YpaBHEHUH

24

Konrponsnas pabora:
"PanrionansHbie ypaBHEHHS
1 HepaBeHCTBA. CUCTEMBI
JIMHEHHBIX YpaBHECHUN"

25

OyHKIHS, CIOCOOBI 3aJaHUS
¢ynkuuu. Bzaumuao
oOpaTtHbIe GYHKINH.
Kommosurus ¢pyHKIMi

26

I'padux GpyHknm.
DneMeHTapHbIe
npeoOpa3oBaHus TpaguKoB

byHKIUH

27

OO6nactb onpeneneHus 1
MHOYECTBO 3HaYEHUN
¢byukuun. Hynu pyaknum.
[IpomexxyTKku 3HaK
ITOCTOSIHCTBA

28

UYETHbIe 1 HEYETHBIE
¢yukuu. [lepuoauueckue
¢yskun. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIMH

29

MakcuMyMBbl 1 MUHUMYMBI
¢byukun. Hanbonpiiee u
HauMeEHbIIIee 3HaUeHUE
(GYHKIIMN Ha IPOMEXKYTKE

30

JInHennas, KBagpaTuyHas U




IpoOHO-TMHEHHas PyHKIHH

31

DneMeHTapHoe
UCCIIEeIOBAaHHUE U
MOCTPOCHHE TPAPUKOB ITHX

byHKIUH

32

DJjieMeHTapHOe
UCCIIEIOBaHKE U
MOCTPOCHHE TPAPUKOB ITHX

byHKIUH

33

CreneHsb ¢ LEIbIM
nokasarejieM. buaom
Hrrotona

34

CreneHsb ¢ LEIbIM
nokasareiieM. bunom
HrroTtona

35

CrenenHast GyHKIIHS C
HATYypaJbHbIM U LIEJIBIM
nokasareiieM. E€ cBoiicTBa 1

rpaduk

36

KonTponsHas padora:
"CrenenHas ¢pynkuus. Eé
cBoMcTBa U rpaduk"

37

ApudpmeTrueckuii KOpeHb
HaTypaJIbHON CTENEHU U €r0
CBOMCTBA

38

ApudpmeTnueckuii KOpeHb
HaTypaJIbHOM CTENEHU U €r0
CBOMCTBa




39

[Tpeobpa3oBaHUs YHCIOBBIX
BBIPKCHUH, COJICPIKAIINX
CTENCHU M KOPHH

40

[TpeoOpa3oBaHUs YUCIOBBIX
BBIPAKECHUH, COAEPIKALLUX
CTETeHU U KOPHU

41

[TpeoOpa3oBaHUs YUCIOBBIX
BBIPAKCHUH, COAEPIKALLUX
CTENEHU U KOPHU

42

Uppanmonaibubie
ypaBHeHUs. OCHOBHbBIE
METO/bI PEIICHUS
HUPPAIIMOHATIBHBIX
YpaBHEHUU

43

WppatnmonansHele
ypaBHeHUs. OCHOBHBIE
METO/bI PEIICHUS
HPpAIMOHATIBHBIX
YpaBHEHUU

44

HppaunonaibHbie
ypaBHeHUs. OCHOBHbBIE
METO/bI PEIICHUS
HPpAIMOHATIBHBIX
YpaBHEHUU

45

PaBHOCHIBHEIE nepeXoanl B
peleHnn uppanuoHaIbHbIX
YpaBHEHUU

46

PaBHOCUIBbHEIE nepexoanl B




pelIeHNU UppaluOHATbHBIX
ypaBHEHUU

47

PaBHOCHIBHEIE nepexoanl B
pPEeIICHUN UPPALUOHAJIbHBIX
YpaBHEHUU

48

PaBHOCHIIBHBIE IEPEXOABI B
pPEeIICHUN UPPALMOHAJIbHBIX
YpaBHEHUU

49

CoiicTBa 1 rpa@uK KOpHS
N-o0ii cTeneH! KakK (QyHKIIUU
0o0paTHOM CTEIeHHU C
HaTypaJIbHBIM TTOKa3aTelieM

50

CaoiicTBa 1 rpa@uK KOpHS
N-oii cTeneH! Kak QyHKIIUU
00paTHOM CTENeH!U ¢
HaTypaJIbHBIM MTOKa3aTelieM

51

KonrtponbHas pabora:
"CBolicTBa U rpaduk KOpHs
N-0i1 CTETICHHU.
HppaunonaibHbie
ypaBHEHHUS"

52

Crenens ¢ palliOHAIbHBIM
okKasaTelieM U €€ CBOUCTBA

53

CreneHb ¢ pallMOHATBHBIM
IOoKa3aTelieM U €€ CBOMCTBA

54

Crenenb ¢ pallMOHATBHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

55

IToka3zarenbHast QyHKIM, &




CBOWCTBA U TrpauK

56

Hcnons3oBanue rpaduka
(byHKIMU 1715 peIeHust
YpaBHEHUU

57

Hcnonb3oBanue rpaduka
GYHKIUH 1715 pelIeHus
YpaBHEHUU

58

[TokazaTenbHble ypaBHEHUS.
OCHOBHBIE METO]IbI
peuieHus MoKa3aTeIbHbIX
YpaBHEHUU

59

[Toka3aTenbHble YypaBHEHUS.
OcHOBHBIE METOBI
peleHMs! TOKa3aTeIbHbIX
ypaBHEHUH

60

[TokazarenpHbIe ypaBHEHUSI.
OCHOBHBIE METOJIBI
pelIeHrs MOKa3aTeIbHBIX
ypaBHEHUH

61

KonTponsHas padora:
"IToka3zarenbHast QyHKIIHSL.

IToka3zaTenbHble ypaBHEHUS'

62

Jlorapudm uncna. CoiicTBa
nmorapupma

63

Jlorapudm uucna. CoiicTBa
nmorapupma

64

Jlorapudm uucna. CoiicTBa
norapudpma




65

Hecstuunbie U
HaTypaJibHbIE JIOTapUPMBbI

66

Hecstuunbie u
HATypaJIbHBIE JIOTaPUPMBI

67

[IpeobpazoBanue
BBIpaXEHUH, COJIEpKAITUX
norapupmbl

68

[IpeobpazoBanue
BBIpXEHUH, COJIEpKAIUX
Jorapudmpl

69

[IpeobOpaszoBanue
BBIp)XEHUH, CONIEepKAIIUX
Jorapudmpl

70

Jlorapudmudaeckas
¢byHKIUs, €€ CBOWCTBA U
rpaduk

71

Jlorapupmuueckas
¢byHKIMS, €€ cBOIICTBa U

rpaduk

72

Hcnons3oBanue rpaduka
GyHKIMH 7151 PeIIeHUsT
YpaBHEHUU

73

Hcnonb3oBanue rpaduka
GbyHKIMU 1715 pelieHust
ypaBHEHUH

74

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PELICHUS




norapupMHUIECKUX
ypaBHEHUU

75

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl pEeIICHUs
Jorapu(pMUIECKUX
ypaBHEHUU

76

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHBIE
METO/Ibl peIICHUs
JorapupMUUECKuX
ypaBHEHUH

77

PaBHOCHIIBHBIE TTEPEXO/IBI B
peleHnH JorapuPMHUIECKUX
ypaBHEHUH

78

PaBHOCHIIBHBIE TIEpEXOBI B
pelieHnn JorapuGMUIECKuX
YpaBHEHUU

79

KonrtponbHas pabora:
"Jlorapupmuueckas
GyHKIMS.
Jlorapupmuueckue
ypaBHEHHUS"

80

CuHyc, KOCUHYC, TAHTE€HC U
KOTaHT'€HC YHCIIOBOTO
aprymeHTa

81

CI/IHyC, KOCHUHYC, TAHI'CHC U
KOTAaHT'CHC YHCJIOBOT'O




aprymeHra

82

ApKcHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
aprymeHra

83

ApKcuHYC, apKKOCHHYC U
apKTaHT€HC YHCIOBOTO
aprymeHra

84

Tpuronomerpuueckas
OKPYXHOCTB, OTIpEJICIICHHE
TPUTOHOMETPHYECKUX
(GyHKIMN 9ACIOBOTO
apryMeHTa

85

Tpuronomerpuueckas
OKPYXHOCTB, OTIpEJICIICHHE
TPUTOHOMETPHYECKUX
(GyHKIMN 9ACIOBOTO
apryMeHTa

86

OCHOBHEBIE
TPUTOHOMETPHYECKHE

(bopMyIibI

87

OCHOBHEBIE
TPUTOHOMETPHYECKHE

bopMmyIbI

88

OcCHOBHEIE
TPUTOHOMETPUYECKHUE

(bopmyIbI

89

OCHOBHBIE
TPUTOHOMETPUICCKHE




(bopmyIbI

90

[TpeobOpaszoBanue
TPUTOHOMETPHYECCKUX
BBIPAKCHUI

91

[IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKCHUI

92

[IpeobpazoBanue
TPUTOHOMETPUYECKHIX
BBIPAYKECHU I

93

[IpeobOpaszoBanue
TPUTOHOMETPUYECKHIX
BBIPAYKEHU I

94

Pemenne
TPUTOHOMETPUUECKUX
ypaBHEHUH

95

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

96

Pemienue
TPUTOHOMETPUYECKUX
YpaBHEHUU

97

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

98

Pewmenue
TPUTOHOMETPUYECKUX
ypaBHEHUU




99

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

100

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

101

Konrponsnas pabora:
"TpUroHoMeTpuyeCKue
BBIPOKEHUS U
TPUTOHOMETPHUYECKHE
ypaBHeHUs"

102

IlocnenoBaTeaIbHOCTH,
CITOCOOBI 3aaHUS
IIOCJIEIOBATEILHOCTEIA.
MeToa MaTeMaTHYECKOM
WHIYKIHH

103

MOHOTOHHBIE K
OTpaHUYCHHBIC
IIOCJIEIOBATCILHOCTH.
Hcropus ananusa
OCCKOHEYHO MalIbIX

104

Apudpmernueckast
nporpeccus

105

I'eomerpuyeckas
nporpeccus

106

beckoneuno yOsiBaromas
reoMeTpHuecKas
nporpeccus




107

Cymma OecKoHEYHO
yOBbIBaroIIei
reOMETPUYECKOI
MIPOrpeccuu

108

JInHeHbIi u
HKCIIOHEHIIMAIBHBINA POCT.
Yucno e. Dopmyna
CJIOKHBIX MPOLIEHTOB

109

JIuHenHbIi
SKCIIOHEHIIMAIBHBIN POCT.
Hucno e. opmyna
CJIOXHBIX MPOLICHTOB

110

Hcnonb3oBanue nporpeccuu
AJIg pCIICHUA pCAIbHBIX
3a/1a4 MPUKIAJTHOTO
Xapakrepa

111

KonTponbHas pabora:
"ITocaenoBaTeIbHOCTH 1
nporpeccun’

112

HemnpepsiBabie DyHKIINN U
HUX CBOMCTBa

113

Touka pa3pbiBa. ACUMITOTHI
rpaduKoB PyHKIIHIA

114

CaoiicTBa QyHKIHIA
HENPEPBIBHBIX HAa OTPE3KE

115

CaoiicTBa QyHKIHI
HENpPEepBIBHBIX Ha OTPE3Ke

116

Meton HWHTCPBAJIOB JJISA




pELICHUS HEPABEHCTB

Mertox HHTEPBAIOB ISt

117
pELlIEHNs HEPABEHCTB

118 Meton UHTEpPBAJIOB JUIS
peLIeHHsI HEPABEHCTB
[IpuMeHeHne CBOWCTB

119 HETIPEPBIBHBIX (YHKIIUH TS
peleHus 3a1a4
[IpuMeHeHne CBOWCTB

120 HETPEPBIBHBIX (DYHKIWIA 1151
pelieHus 3aaq

121 IlepBas u BTOpas
MIPOU3BOIHBIEC (YHKIIUN
Onpenenenue,

122 TCOMETPUUYECKHIA CMBICIT
MIPOU3BOJHOMN

123 Onpenenenue, (1)H3p1vqecmﬁ
CMBICJI IPOU3BOIHOMN

124 YpaBHEeHHE KacaTeIbHOU K
rpaduky QyHKIUU

195 YpaBHeHHE KacaTeIbHOU K
rpaduky QyHKIUU

126 [IpousBoaubie )
3JIEMEHTAPHBIX (QYHKIUN

197 [IpousBoaHEbIE )
AJIEMEHTAPHBIX PYHKIMH

128 [Ipou3BoaHast CyMMBI,

IMPOU3BCACHUS, HACTHOI'O U




KOMIIO3ULINU (PYHKIUH

[IpousBoaHast CyMMBl,

129 MIPOU3BEICHHUS, YACTHOTO U 1
KOMITO3UIIUU (YHKITHIA
[Ipon3BoiHAS CYMMBEI,

130 MIPOM3BEICHUS, YACTHOTO 1 1
KOMITO3UIIUU (YHKITHIA

131 'II<OHTp0J'II>Ha}I [')'8.60Tai 1 1

IIpousBogHas

[ToBTOpeHue, 06001eHNE,

132 CHCTEMATH3aIUs 3HAHWUI: 1
"VpaBuenus"
[ToBTOpeHue, 06001EeHNE,

133 CHCTEMATH3AIM 3HAHWIA: 1
"qDYHKI_II/II/I"

134 HroroBast KOHTpONIbHAs 1 1
paborta

135 HroroBast KOHTpONIbHAS 1 1
pabota

136 [ToBTOpEHwME, 0606HI€HI:I€, 1
CHCTEMAaTH3alHs 3HAHUI

OBIIEE KOJIMYECTBO HACOB
- 136 10

10 [TIPOT'PAMME




11 KJIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Jlara
NpoBeeHus 1o
paxry/
KoppekTnposka,
OCHOBaHMUS

[Ipumenenne npou3BOIHOM
K UCCJeIOBAaHUIO (DYHKIUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[Ipumenenue mpou3BOTHON
K UCCIEeIOBAaHUIO (DYHKIUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpuMeHeHre TpON3BOIHON
K UCCIIEIOBAaHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[IpuMeHeHne Mpou3BOHOM
K UCCIIEIOBAaHUIO (DYHKITHI
Ha MOHOTOHHOCTb U
JKCTPEMYMBI

[IpuMeHeHne Mpou3BOHOM
K MCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[IpuMeHeHne Mpou3BOHOM




K HCCIIeIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTD U
KCTPEMYMBI

Haxoxaenre HanOoJIbIIero
Y HAMMEHBIIIETO 3HAYEHUS
HEMPEPHIBHON (YHKIINU HA
OTpe3Ke

Haxoxxnenne HanOombIero
Y HAUMEHBIIIETO 3HAYCHUSI
HETpPEepbIBHON (PYHKINU HA
OTpe3Ke

Haxoxnaenue Haubob11ero
Y HAUMEHBIIIETO 3HAYCHHUS
HEeTpEepbIBHON (YHKIINU HA
OTpe3Ke

10

Haxoxnenne Haubob11ero
Y HAaMMEHBIIIETO 3HAUCHHS
HenpepbIBHON (QYHKIIMU Ha
OTpe3Ke

11

Haxoxnenne Haubob111ero
Y HAMMEHBIIIETO 3HAUCHHS
HenpepbIBHON (QYHKIIUU Ha
OTpe3Ke

12

Haxoxxnenune HanOombIero
Y HAaUMEHbIIIETO 3HAYEHUS
HenpepbrIBHON (QYHKIIUU Ha
OTpe3Ke

13

IIpumenenne npon3BoJHON




JJI1 HaXOXIACHU A
HaWJIy4diero peucHusA B
MPUKIAAHBIX 3a/ladax

14

IIpuMeHeHne npou3BOJHOU
JUIS HaXOXKACHUS
HaWIy4llIero perexHus B
IPUKIIAJHBIX 3a7a4ax

15

IIpuMeHeHne Npou3BOHOU
JUIS OIPEJICIIEHUS] CKOPOCTH
U YCKOPEHHUS Mpoliecca,
3aJJaHHOTO (OPMYJION MK
rpadgukom

16

[IpuMeHeHne npou3BOHOU
IUIsL ONIPEICJIEHUS] CKOPOCTH
U YCKOpEHHUsI IpoLecca,
3aJJaHHOTO (OPMYJION MK
rpaduKom

17

Kommnozumus pyHkimii

18

Kommnosurus ¢yHkImit

19

Kommnozumus pyHkimii

20

I'eomeTpuueckue o6passl
YpaBHEHUN Ha
KOOPJAWHATHOM TNIOCKOCTH

21

I'eomeTpuueckue o6pass
ypaBHEHUH Ha
KOOPJMHATHOM TIOCKOCTH

22

KonrponbHas pabora:
"HUccnenoBanue QyHKIMMA ¢




MTOMOIIIbIO TPOU3BOTHOM"

23

ITepBooOpa3Hasi, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[TepBooOpasubie
AJIEMEHTAPHBIX () YHKIIHA.
[TpaBuia HaXOXKICHHUS
I1€pBOOOPA3HBIX

25

[TepBooOpasubie
AJIEMEHTAPHBIX () YHKIIHIA.
[IpaBuia HaXOXKICHHUS
1epBOOOPA3HBIX

26

HuTerpan.
['eomeTpuueckuii cMbIc
WHTErpaja

27

Beruucnenune
OIpeAeaEHHOr0 HHTeTpaa
no opmyne HeroroHa-
JleiiOHuna

28

Beruucnenune
OIpeeTIEHHOTO HHTETpaia
no ¢opmyne HetoroHa-
JleiiOHuna

29

[IpumeHeHne nHTErpaa
JUTST HaXOKIIEHHS TITomaei
IUIOCKUX (DUTyp

30

[IpumeHeHne nHTErpaia
IUTSL HaXOKIEHUI 00OBEMOB
rCOMETPHUICCKUX TCIT




31

[Ipumeps! periennit
muddepeHIraTbHBIX
ypaBHEHUU

32

[Ipumepsl periennit
Qg depeHIranbHbIX
YpaBHEHUU

33

Maremarnueckoe
MOJIETUPOBAHUE PEATbHBIX
IIPOLIECCOB C TOMOIIBIO
g hepeHIHATBEHBIX
ypaBHEHUH

34

KonTponbnas padora:
"ITepBooOpazHas u
uHTerpan”

35

Tpuronomerpuueckue
(byHKINHU, UX CBOMCTBA U
rpaduxu

36

Tpuronomerpuyeckue
(GyHKINHU, UX CBOMCTBA U
rpaduxu

37

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduxu

38

Tpuronomerpuueckue
(GyHKIIMHU, UX CBOMCTBA U
rpaduxu

39

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA U




rpaduKu

40

OT10op KOpHEi
TPUTOHOMETPUUECKUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

41

OT10op KOpHEi
TPUTOHOMETPUUECKUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

42

OT10op KOpHEH
TPUTOHOMETPUUECKUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

43

OT160p KOpHEN
TPUTOHOMETPHUYECKUX
YPAaBHEHUH C TOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

44

Pemenue
TPUTOHOMETPUYECKUX
HEpPABEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

46

Pemenue




TPUTOHOMETPUYECKUX
HEPaBEHCTB

47

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

48

KonrtponsHas pabora:
"I'paduxu
TPUTOHOMETPUUECKUX
GyHKIHH.
Tpuronomerpuueckue
HepaBeHCTBA"

49

OCHOBHBIE METOJIBI
pEIICHUS TTOKa3aTeIbHBIX
HEPABCHCTB

50

OCHOBHBIE METO]IbI
peLIECHHS TOKA3aTEIbHbIX
HEpPABEHCTB

51

OCHOBHBIE METOJIBI
pelIeHrs MOKa3aTeIbHBIX
HEPABCHCTB

52

OCHOBHBIE METOJIBI
pelIeHrs MOKa3aTeIbHBIX
HEPaBEHCTB

53

OCHOBHEBIE METOBI
peuieHus
JorapuMUIECKIX
HEPaBEHCTB

54

OCHOBHBIE METObI




perieHus
JorapupMUIEecKUX
HEPaBEHCTB

55

OCHOBHBIE METOIbI
pelieHus
JIOrapH(PpMUICCKHX
HEPABCHCTB

56

OCHOBHBIE METOIbI
pelIeHus
JorapuPpMUICCKIX
HEPABCHCTB

57

OCHOBHBIE METOJIBI
pEIICHUS UPPAITMOHATEHBIX
HEPABCHCTB

58

OCHOBHBIE METO]IbI
pELIEHHS UPPALMOHATBHBIX
HEpPABEHCTB

59

OCHOBHBIE METOJIBI
pEelIeHUs UPPAIlMOHATBHBIX
HEPABCHCTB

60

OCHOBHBIE METOJIBI
pEelIeHUs UPPAIMOHATBHBIX
HEPaBEHCTB

61

I'paduueckue meToap!
pELIEeHNs UPPALMOHAIBHBIX
ypaBHEHUH

62

I'paduueckue meTomp!
perieHust uppaoOHaIbHBIX




YpaBHECHU I

63

I'padmueckue meToan
pElICHUS TOKa3aTeIbHBIX
YpaBHEHUU

64

I'padmueckue metoab
pelIeHUs TOKa3aTeIbHbIX
HEPaBEHCTB

65

I'padmyeckue metoab
peuieHus
JorapuMUIECKUX
YpaBHEHUU

66

I'pacdmueckue metoan
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

67

I'padmueckue metoab
peleHus
JorapupMUUECKUX
HEPABEHCTB

68

['paduueckue meToapt
pELIeHNs TOKA3aTeIbHbIX U
JorapupMUUECKUX
ypaBHEHUH

69

I'paduueckue meToap!
pelIeHNs T0OKA3aTEIbHbIX U
JorapupMHUUECKUX
ypaBHEHUH

70

I'paduueckue meToap!




pelieHus OKa3aTeIbHbIX U
JorapupMUIEecKUX
HEPaBEHCTB

71

I'padmueckue meToap
pEIICHUS MTOKA3aTeIbHBIX U
JorapupMHUIECKUX
HEPaBEHCTB

72

Konrponsnas pabora:
"UppanmoHanbHele,
[I0Ka3aTeIbHbIE U
norapupmMuuecKue
HepaBeHCTBA"

73

KommnekchHeie uncia.
AnreOpanyeckas u
TPUTOHOMETPHYECKAs
(hopmbI 3anucu
KOMIIJIEKCHOTO YHUCIIa

74

KommnekcHeie uncia.
Anrebpanyeckas u
TPUTOHOMETPHYECKAs
(b opMbI 3anTCH
KOMIIJIEKCHOTO YHUCIIa

75

Apudmernueckue
oreparyy ¢ KOMILJIEKCHbIMU
quclIaMu

76

Apudmernueckue
ofeparyy ¢ KOMIJIEKCHbIMU
qrclaMu




77

N3o6pakenue
KOMILUICKCHBIX YHCEN Ha
KOOPAMHATHOI TIOCKOCTH

78

N3o0paxkenue
KOMIIJICKCHBIX YHCCJI Ha
KOOPAMHATHOI IIOCKOCTH

79

®opmyinia Myaspa. Kopau
N-OH CTEIEHU U3
KOMILIEKCHOTO YKCTia

80

®opmyna Myaspa. Kopau
N-OM CTENECHU U3
KOMIUJIEKCHOTO YuCia

81

[TpuMeHeHHe KOMILICKCHBIX
YHCeN JUIsl PeIICHUS
(hUBUYECKUX H
TCOMETPHUYECKUX 3a7a4

82

KonTponbHas pabora:
"KommiiekcHble uncia"

83

HarypanbHble u niensie
qucia

84

HarypanbHble u niensie
qucia

85

IIpumeHeHne MPU3HAKOB
JEJIMMOCTH LIETIBIX YNCE

86

[IpumeHeHne npu3HaKoB
JEIMMOCTH LIEIIbIX YUCEI

87

[IpumeHeHne npu3HaKoB
JEJIIMOCTH LIEJIBIX YUCEIL:




HOJI u HOK

88

[IpuMeHeHne pu3HaKoB

JCJIINMOCTH LCJIBIX YUCCII:
HOJI u HOK

89

[IpumeHeHue MpuU3HaKoOB
JEIMMOCTH LIEJIbIX YHCE:
OCTaTKH 10 MOZYJIIO

90

[IpumeHneHnue MpuU3HaKoOB
JEIMMOCTH LIEJIbIX YHCE:
OCTaTKH MO0 MOJYIIO

91

[IpuMeHeHne npu3HaKoB
JEJIMMOCTH LIEJIbIX YUCEIL:
anroput™ EBknnna s
peleHns 3a1a4 B LEIbIX
quciax

92

KoHntposbHas pabora:
"Teopust nenbIx yncen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHeHUN. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIECTBUS

94

CucremMa 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEICTBUSA

95

OCHOBHEBIE METOBI
pelIeHus: CUCTEM U
COBOKYITHOCTEM




paLMOHAIbHBIX YPABHEHUI

96

OCHOBHBIE METO/IbI
pEIICHUS CUCTEM U
COBOKYITHOCTEMN
UppaIlMOHATEHBIX
YpaBHEHUU

97

OCHOBHBIE METO/IbI
peuIeHus CUCTEM U
COBOKYITHOCTEM
II0KA3aTENIbHBIX YPABHEHUI

98

OCHOBHBIE METO/TbI
peLIeHus CUCTEM U
COBOKYITHOCTEM
II0KA3aTENIbHBIX YPABHEHUI

99

OCHOBHBIE METO]IbI
peliCHus CUCTEM U
COBOKYITHOCTEM
JorapupMUIecKux
YpaBHEHUU

100

OCHOBHBIE METOTbI
pelieHus: CUCTEM U
COBOKYITHOCTEM
JorapuPpMUUECKUX
YpaBHEHUU

101

[IpumeHeHue cucrem K
PELIEHUI0 MAaTEMATHYECKUX
3a/1a4 ¥ 3a/1a4 U3
pa3IMyYHbIX 00JacTel HayKH
U pEaJIbHOU KU3HH,




HMHTEpIpeTanus
[IOJIyYEHHBIX PE3YJILTATOB

102

[IpumeHeHue cucrem Kk
PELIEHNI0 MaTEMaTHYECKUX
3a/1a4 ¥ 3aJa4 u3
pa3IuyYHbIX 00JacTel HayKH
Y peajbHOMU KU3HU,
WHTEpIpeTaLus
MOJIyYEHHBIX PE3YJIbTATOB

103

[IpuMeHeHne HEpaBEHCTB K
PELICHUI0 MATEMATHYECKUX
3a/1a4 v 3a]a4 u3
pa3IuyYHbIX 00JacTel HAyKH
Y peajbHOMU JKU3HU,
UHTEpIIpeTaLUs
MIOJIyYEHHBIX PE3YyJIbTaTOB

104

KonrtponbHas pabora:
"CucTeMsl palliOHAJIbHBIX,
UppanoHaIbHBIX
MOKa3aTeIbHBIX U
JorapuPpMUUECKUX
ypaBHEHH"

105

PanonanbHble ypaBHEHUS
C nmapaMeTpamMu

106

PanuonanbHbie
HEPABEHCTBA C
rapaMeTpamu

107

PaunonanbHbBIE CUCTEMBI C
rapaMmeTpamu




108

Hppauunonansusie
YPaBHEHHsI, HEPABEHCTBA C
napaMeTpamMu

109

HppanmoHaibHble CUCTEMBI
C mapameTpaMu

110

IToka3zaTenbHble ypaBHEHMUS,
HEPaBEHCTBA C
napameTpamu

111

[TokazarenabHbIE CUCTEMBI C
napameTpamu

112

Jlorapudmudeckue
ypaBHCHHSI, HCPABEHCTBA C
napameTpamu

113

Jlorapudpmuueckue
CHCTEMBI C ITapaMeTpaMu

114

Tpuronomerpuyeckue
YpaBHEHHUS C TapaMeTpamMu

115

Tpuronomerpuyeckue
HEPAaBEHCTBA C
napameTpamu

116

Tpuronomerpuyeckue
CHCTEMBI C ITapaMeTpaMu

117

[TocTpoenune n
HCCIIEOBAHUE
MaTeMaTHYECKUX MOJeIei
peanbHBIX CUTYALIHI C
MOMOIIIbIO YPABHEHUI C
rnapameTpamu




118

ITocTpoenue n
UCCIICIOBAHNE
MaTEMaTHYECKUX MOJENEH
pEaJIbHBIX CUTYaLui ¢
IIOMOLIBIO CUCTEM
YPaBHEHUH € ITapaMeTpamMu

119

[Toctpoenue u
UCCIICJOBAHNE
MaTEeMaTHYECKUX MOJENEH
pEaJIbHBIX CUTYaLUi C
IIOMOIIIBIO CUCTEM
YPaBHEHUH C ITapaMeTpamMu

120

KonTponbHas pabora:
"3agauu ¢ napamerpamu"

121

[ToBTOpeHME, 0000IIECHNE,
CUCTEMATU3AIIMS 3HAHMIA:
"VpaBHeHus"

122

[ToBTOpenue, o6o0IIEeHNE,
CHCTEMaTH3aINsI 3HAHUH:
"VpaBHeHus"

123

[ToBTOpenue, 06001IEHNE,
CHCTEeMaTH3allus 3HAaHUI:
"VpaBuenus. CucteMbl
ypaBHEHH"

124

[ToBTOpenue, 0600MIIEHNE,
cucTeMaTu3alus 3HaHUH:
"HepaBencrna"

125

[ToBTOpenue, 060061IeHNE,




cucTeMaTu3alus 3HaHu:
"HepaBencrna"

126

[ToBTOpenue, 060061IeHNE,
CHCTEMAaTH3aINsI 3HaHUMH:
"HepaBencrsa"

127

[ToBTOpeHuE, 0600MIIEHNE,
CHCTEeMaTH3alus 3HAaHUI:
"IIponsBonHas u eé
npuMeHexnue"

128

[ToBTOpeHME, 0000IIECHNE,
CHCTeMaTH3alus 3HaHuMH:
"IIponsBonHas u eé
npuMeHexnue"

129

[ToBTOpeHME, 0000MIIECHNE,
cUCTeMaTHh3alvs 3HAHHMH:
"IIpon3BonHas u eé
npuMeHenue"

130

[ToBTOpenue, 06061IeHNE,
CUCTEMATHU3AIIMS 3HAHMIA:
"NuTerpan u ero
npuMeHenue"

131

[ToBTOpenue, 06001IeHNE,
CUCTEMATHU3AIIMS 3HAHMA:
"OyHKIMN"

132

[ToBTOpenue, 06061IeHNE,
CHUCTEMATHU3AIIMS 3HAHMIA:
"OyHKIMN"

133

[ToBTOpenue, 0600IIEHNE,




cUCTeEMaTHU3alus 3HAHWIL:

"(DyHKHI/II/I"

134 Hrtoroas KOHTpoOJIbHAS 1 1
pabora

135 HroroBas KOHTpOJIbHAS 1 1
paborta

136 [ToBTOpEHME, 0606H_ICHI:IC, 1
CUCTEeMaTu3alusl 3HAaHUH

BIIEE KOJIMYECTBO YACOB
OBl OJI CTBO HACO 136 10

[10 [TIPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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