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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIIACTCS
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOiero oOpa3zoBaHMS,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaAIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISE OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU M JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJIaJlbIBAaeT
OCHOBY [IJIl YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKH, XUMHUHU, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHOU JKU3HU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEeMaTHYECKOro aHalli3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JIOKa3bIBAThb
YTBEPKACHUS C MOMOILBIO MHAYKIMM U pacCykIaTh JEAYKTUBHO, HCIOJIb30BAThH
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa u Hadajla MaTeMaTHYE€CKOIO
aHalln3a» 00ydYarolluecs IMOTy4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIllUH,
UHTEPHpPETAllMd  TOJYYEHHBIX  pElIeHWi, 3HaKOMATCS ¢  MOpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

VY4eOHbIil Kypc o00ianaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM ITOTEHIIHAJIOM,
KOTOpPBI peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M depe3 crneuuduky ydyeOHOM
NeSITEIbBHOCTH, TpeOyIoleld MPOJOIKUTENbHOM  KOHIIEHTpAallMM BHHUMAaHU,
CaMOCTOATEJIbHOCTH, AaKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTonuku oOOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIM3a JIEKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COAECPKATEIBHO-METOANYECKUE TUHUM: «YHucna
U BblUKCIEHUD», « DyHKUMU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana



MaTeMaTHYecKoro aHammza», «MHoxecTBa U Joruka». Bce ocHOBHbIE
COJEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyueHHUsI Ha YpOBHE CpEIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO JOTOJHSIS
JpyT Ipyra W MOCTENEHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. [laHHBIH
yU4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEOUHSIET B cebe
COJIEp’)KaHUE HECKOJbKMX MaTeMaTHMUeCKUX JMCHUUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETpPHUSI, MAaTEeMaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT Bcé Oosee
IMIMPOKUM MAaTEMaTHYCCKUM aIlapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MATeMaTHYECKyI0 MOJACIb peaTbHON
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU U3YYCHUU y4eOHOTrO Kypca, JUIs
peIlIeHUsI CAaMOCTOSITENTFHO C(HOPMYJIMPOBAHHON MaTeMaTHYECKON 3a7auu, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MeTOAUYeCcKass JTUHUS «YUucna u BBIYMCIICHHS 3aBepIlaeT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JCUCTBUTEIBHBIX YMCEN, KOTOPOE OBLIO
HayaToO Ha YpOBHE OCHOBHOTO 00111ero oopasoBanus. Ha ypoBHe cpeaHero o0iero
oOpa3oBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pallMOHANBHBIX BBIYMCIICHHUM, BKIIIOYAIOMIMX B CeO0Sl MCMOJIB30BAHUE PA3THMYHBIX
dbopMm 3amucu YHCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypajbHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YMCEN  JIOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3aJaud M OINEepaluu: JeJIeHHE Halenlo,
OTIEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, OcoOble CBOICTBa
palroHaIbHBIX M MUPPAIMOHATBHBIX YHCEN, apu(METUUECKUE OTEpaIiH, a TaKXKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIHOJb3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX TMPUMEHEHHS JUIS PEUICHUS Pa3iIMYHBbIX 33734
dbopMupyeTcsi TpeaCTaBICHUE O €IWHCTBE MATEeMATHKH KaK HayKH W € poJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue u
KOHKpETH3aIHsl.

Jluaust «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIero oOpa3oBaHUs, MOCKOJBKY B KaXIOM
paznene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOyYarolIUecs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
palMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKxke 3ajad,
cofepKammx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOJB3YIOTCS MpH



UCCIeI0BaHNN (DYHKIMI C MOMOIIBIO MPOU3BOIHOMN, MPU PEIICHUU MPUKIIATHBIX
3a/1a4y ¥ 3a7a9 Ha HAXOXKJCHUE HAMOOJBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.
JlanHast comepkaTeNbHasl TUHUS BKIIOYAET B ce0s Takke (OPMUPOBAHUEC YMEHUN
BBIMIOJIHATh ~ pacy€Thl 1O  ¢opMysaM, MNpeoOpa3oBaHUs  pPalMOHATIBHBIX,
UppPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJIEpKaIX CTENEeHU U Jorapudmbl. braromaps W3ydeHHIO anredpanyeckoro
Marepuaga MNPOUCXOAUT  JAJIBHEWIIEE  PA3BUTHUE  AITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI O0y4YaroIuXcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu, MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemnaraetT d(PQeKTUBHBIE WHCTPYMEHTHI JUISI PEHICHUS MPaKTHUECKUX U
€CTECTBCHHO-HAYYHBIX 33Ja4, HAIJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeTou4eckass JUHUA «DyHKIMM W TpaduKU» TECHO
neperyieTaeTcss ¢ APYrUMU JIMHUSMH Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEN0BATEIbHOCTh U3YUEHNs MaTepruaia. M3ydenue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMI, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX YUEOHBIX
MPEAMETOB U PEATBLHOM KU3HU TECHO CBSA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWl M HepaBeHCTB. Ilpu »ToM OoOJblIOE BHUMaHUE
yaensiercss (OPMUPOBAHUIO YMEHUSI BbIpaxkaTh (OpMYJIaMH 3aBUCUMOCTH MEXKTY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TOJy4YeHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3To¥ cofepKaTeNbHON JTMHUN HaIleJIeH Ha pa3BUTHE YMEHUN
M HaBBIKOB, IMIO3BOJISIIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHoOU. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO AJTOPUTMUYECKOTO  MBIIUICHHUS, CHOCOOHOCTH K
0000IIIEHUIO ¥ KOHKPETH3AIIMH, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havalia mMaTreMaTH4ecKOro aHajan3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYTr KaK MaTeMaTUYECKHUX, TaK W MPUKIAJAHBIX 3ajad,
JIOCTYIHBIX OOYYalOIIMMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTh CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMM, OMpenensarh WX HauOOJbIINE W HAUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMaAu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TporieccoB. JlaHHasi coaepkaTenbHas JHMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUSI MAaTEMAaTHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,
MO3BOJIICT HAXOAWTh HAWIy4YIlIee peIleHue B TMPUKIAAHBIX, B TOM YHCIIE
COIMATIbHO-9KOHOMUYECKHX, 3a/lauaX. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTUYECKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPACO3HABATh MPOSIBICHUS
3aKOHOB MaT€MaTHKH B HayKe, TEXHUKE M UCKyccTBe. OOydaroniyecss y3HaKT O



BBIJIAIONUXCS pe3yibTaTaX, MOJYYCHHBIX B XOJ€ Pa3BUTUS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEeMATUKU
U Tpe[iaraioT Hambojiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTeMAaTUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomMy BaxkHO nHaTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpHU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUW U CJIEJOBAHUE OMNPEACTEHHBIM
nmpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4aroIuXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, POPMUPYET HABBIKH KPUTHUESCKOTO MBIIIICHHS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIHM3ay
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, HCCJIENOBAaHUS O3TUX MOJENEH C MOMOIIBI0 amnmapara anreOpsl U
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, IIOCKOJIBKY BECh MaTeprall
y4eOHOTr0 Kypca IHIMPOKO HCIIONB3YeTCs I pelieHus] MPUKIaaHbX 3anad. [lpu
pDEIICHUH  pEabHbIX  MPAKTHYECKUX  3a7ad  OOydYarolIuecs  Pa3BUBAIOT
HAOI0IaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesitenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCsl B POLIeCCe U3YUEHHUs BCEX TEM yueOHOTo Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHATTu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUME OBYUYEHUA
10 KJTACC

Yucsia v BbIYMCJIEHUS

Pannonansapie unciaa. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGedt W MPOIEHTOB IS
peLIeHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiEi 3HAHUHN U peabHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHanbHBIE W UPpAMOHAIBHBIE YHCIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpnOmmkE€HHbIE BBIYKMCIICHUS, PABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUMN.

Crenenb ¢ uenbiM mnokaszaresiemM. bunom HserooTona. HMcenonbs3oBaHue
noAXosAIEeH (GOpMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. JleciTuyHble W HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTO4JeH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COJIEPXKAIIUX CTEMIEHU U KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHoBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpazoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI perieHus

Jorapu(PpMUYECKUX YPaBHCHUH.
OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpUYECKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKHI CMBICT U
CBOMCTBA, BBIYMCJIEHUE €T0 3HAYEHHUS, TPUMEHEHUE ONpPENEIUTENs ISl pelIeHUs
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIAagHBIX 3a4a4 C I[OMOLIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOLIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTYallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIprMeHeHHe ypaBHEHUH M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTell HayKu U peaibHOU
KU3HU.

DyHKIUN U TPAPUKH

Oynkuus, crnocoOsl 3amganus GyHKIUH. B3anMmHO oOpaTHBIe (QYHKIHUU.
Kommnosumms yukiuii. I'paduk  QyHkum. DnemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE U HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliiee 1 HauMeHblllee 3HaYeHHs PYHKIIMHA Ha IPOMEXKYTKE.

JluneiiHas, KBaapaTHUyHas U JAPOOHO-IMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPauKOB.

CreneHHast pyHKIMS ¢ HATypajIbHBIM U LIEJIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudpmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpABHEHUH.

TpuroHomeTpuyeckass OKPY>KHOCTb, OIpPENEICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCAaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havaja MaTeMaTH4eCKOro aHaJIM3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VCTOpHST BO3HUKHOBEHHSI MATEMAaTHYECKOTO aHaM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruuecKas rnporpeccuu. beckoneuHo yobiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETpUYECKOM
MPOrpeccru. JINHENHBIA U 3KCIOHEHIHAIBHBINA pocT. Huncio e. @opMyna CI0KHBIX
NpoueHTOB. Mcrnonb30BaHWE MPOTrpeccUr JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpepsiBHbIe (yHKIIME W WX CBOHCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHUS HEPABEHCTB. [IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUH 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIMU. Onpenenenne, reOMeTpUIeCcKuil u
busznyecKkuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[TpousBogubie  smemeHTapHbix  ¢GyHkiuil.  [IpoumsBognas ~ CcyMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEpalMy HaJ MHOXECTBAMH W KX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU DPELICHUM 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITIACC

Yucia 1 BbIYMCIICHUS

HatypaneHbie n nensle yncia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1a4 B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrndyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcaamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHHS (PU3HUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBUSI. PABHOCHIIbBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKHMX  YPaBHEHHMH C  MOMOILBIO
TPUTOHOMETPHUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEPaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.



[Ipumenenne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTHUECKUX 3aJad M 3a/ad U3 Pa3luYHbIX O0JacTed HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS MOTYyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIUA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelieHUs YpaBHEHM W HepaBeHCTB. I 'paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPH PELIEHUM 3aad W3 JPYTrUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMM Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxkaenue  HauOonbllero W HAaMMEHBUIErOo  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, Ui OINPENEJICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION UK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus nepBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuua.

[Ipumenenue wHTErpajga I HAXOXKIACHUS ITUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TMPOIECCOB C€ MOMOLIBI0 U depeHINATBHBIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00yUJaIOIMIEerocs Kak akKkTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEACHUS, CBSI3aHHOTO C MPaKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
HMHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, pEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN A€ TEIbHOCTHIO;

6) Tpy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOJIOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeanu30BBIBATH COOCTBEHHBIC KHU3HEHHBIC TIUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00aIbHOTO XapaKTepa dKOJIOTHYECKUX MTPOOIeM, OpPUEHTALIHS
Ha TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenpl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHUMaHUE
MaTeMaTHYECKOM HAyKH KakK c(]epbl 4YeIoBEUeCKOW IesATEebHOCTH, JTaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTYpOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jioruvyeckue geiicTBus:

BBISIBIIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICJICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KilacCU(UKaIUH,
OCHOBAaHMSI 17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTb U  MOPeoOpPa3OBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, Mpejaratb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHUI
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3ajgayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoyiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCITIOJIB30BaTh BOIPOCHl KAaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE W JAaHHOE, (pOpMHpOBaTH TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HUCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIECHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pAa3BHTHE IMpOLlecCa, a TaKKE BbBIABUTATh
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBIIAATH JA€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO DPA3NIUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIUIO, MPEJACTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yIIbTAaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYILIECTBY OOCYKJIa€MOM TEMBI,
npoOJyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pEelIeHnsl, COIMOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KUBaTh Pa3jM4Me€ M CXOJCTBO IMO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBepcaJbHbIe YyueOHbIe el CTBUSA



Camoopranu3anus:

COCTaBJISATH IJIaH, aITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pelIeHus ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABbIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTU4YECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBICHATH MPUYHUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7ad, MNPUHUMATh II€JIb COBMECTHOM
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOU PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNMoBbIX (opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IITYpMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JPYTMMHM YJI€HAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATBI

K xonmy oO0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTAaThl TIO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBLHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATBLHOE YHCIO0, MHOXKECTBA
pallMOHANIBHBIX U ICMCTBUTENIBHBIX YUCEN, MOYJb ACHCTBUTEIHHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIPaBUJIa OKPYTIICHUS, PUKUIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHUI;



CcBOOOJHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JaHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: APUPMETUUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOJAbl PEIICHUS palUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUSA
HEPaBEHCTB;

CcBOOO/IHO OINEpPUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3((UIMEeHTaMu, KOPHH MHOIOWIEHa, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1ay;

cBOOOIHO ONEpUpOBaTh MOHATUSMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenuTess 2 X 2 g BBIYUCIEHHUS €ro 3HayeHus,
NPUMEHATh ONPEAEIUTENIN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJBHBIE CUTYallUN C IIOMOLIBIO CHCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [JIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM IIOKA3aTeEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BbIPAKECHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
Jorapu(pMHuUecKre ypaBHEHUS, HAXOAUTh UX PELICHHS C ITOMOILBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS POBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUUYECKHUE (POPMYJIIBI AJIsl TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHHUS, HEPABEHCTBA IO YCIOBHIO 3aJadd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKUMH U TPaPuKu:

CcBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMOo3umus ¢GyHKIuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBanus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYIH QYHKIMH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepPUOINYECKUE (PYHKIUMU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypajlbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHsS N-OW CTENEeHH KakK (yHKIHMH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTelleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBIOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: IOKa3aTeNbHAs M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs1 PEIICHUS
YPaBHEHUI;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONB30BaTh Tpaduku (QYHKIUNA IS  UCCIECIOBAHUS TMPOLIECCOB U
3aBUCUMOCTEN MpH PEIIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEYHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUMU ISl PEIIEHUs pEeaJbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOOHO OMEPUPOBATH MOHATUSAMU: TIOCTIEA0BATEIBHOCTD, CIIOCOOBI 3aaHus
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMH: HENpPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI rpaduka QyHKINN;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (YHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (YHKIUH, 3HATh MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKHM CMBICT MPOU3BOJHON IJis
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOMHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXKECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHN 33]1a4 U3 IPYTUX yU4EeOHBIX MPEAMETOB;

CBOOOZIHO OIEpPHPOBATh TMOHATHUSMU: OIpEAEICHHE, TEeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOy4aromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOr0 aHaIUu3ay:

Yucaa v BBIYUCTCHUSA:

cBOOOZIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypajlbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTHU
uenbix yucen, HOJl n HOK HaTypanbHBIX uncen 1Sl peleHus 3a1ad, NPUMEHSTh
anroput™ EBKknuza;

CBOOOZHO OMNEpUpOBaTh MOHATHEM OCTaTKa [0 MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHMUS,;

CBOOO/IHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandeckol u
TPUTOHOMETPHUECKOH (hopMe, BBITIOJIHATH apu(METHIECKUE OTepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJITHO OTEPHPOBATH MOHATHIMU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI  JIJIT  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPAaBHCHHUIN U HEPABECHCTB;

peuarsb paloOHaJIbHbIE, VppaluOHaJbHbIE, II0OKa3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKallye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 ¢ MapamMeTpaMu;

MOJICIUPOBATh peajbHbIe CUTyallMd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJa4H,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aureopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YIIbTAT.

DOyHKUMHA U TPaPuKU:

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

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIUU JJI1 MOJEIUPOBAHUS W MCCIEAOBAHUSA PEaJIbHBIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCII0JIb30BATh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MNPOU3BOAHYIO Ui HAXOXKJACHHUS HAWIIYUIIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, I
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpadukom;



CBOOOZHO OMEpUPOBATH MOHATHSAMHU: TMepBOOOpa3zHas, ONpeAeNEHHBIH
UHTETpaJl, HAXOJWUTh TMEPBOOOpA3HBIC AIIEMEHTApHbIX (YHKIUNA U BBIYUCIATH
uHTerpa no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha MpHUMEpe
cocraBieHus TudpepeHInaIbHbIX YpaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHCIE COIUATbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie — Ipakrueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
MHOXECTBO 1€CTBUTEIBHBIX YUCEIL.
| Muorowiensl. PanimonanbHbIle ypaBHEHHS U 24 |
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oyukuuu U rpaduku. CreneHHas GyHKIMS C 12 1
LIEJIBIM ITOKa3aTeIeM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 |
WppanmonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 |
YpaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 13 |
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpuyeckue BeIpaXXeHUS U ” 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepesiBable pynkiuu. [IponszBoanas 20 1
9 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoaenpie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeni
| HccnenoBanmne QyHKIMIA ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpaznast u uHTETpa 12 1
3 I'paduiku TpUrOHOMETPUUECKUX (PYHKIIHIMA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonansHble, MOKa3aTENbHbBIE U 24 |
norapupMHUEcCKUe HEPaBEHCTBA
KommnekcHele uncna 10 1
HarypainbHble u niensle yucia 10 1
CucTeMbl paliMOHATEHBIX, HPPAIIHOHAITBHBIX
7 MOKa3aTeIbHBIX U JOrapu(pMUUecKux 12 1
ypaBHEHUN
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Kontpoaensie — IpakTiiecikue H3y4eHusi  0o0pa3oBaTeJbHbIC
padoThI padoTsI pecypenI
1 MHoecTBO, Onepaluy HaJl MHOKECTBAMU |
U UX CBOICTBa
2 Huarpammsl Ditnepa-Benna 1
3 [IpumeHeHne TeopeTHKO-MHOKECTBEHHOT O |
anmapara Ui peleHus 3a1a4
PanmonanbHble yncna. OOBIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OecKOHEYHbIE IEPUOANYECKHE JPOOH
PanmonanbHble yncna. OOBIKHOBEHHBIE U
5 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OeCKOHEUHbIEe IEPUOTUUECKUE IPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst |
pelieHus TPUKIAIHBIX 3a7a4
7 [Ipumenenue apoGeit U NPOLIEHTOB IS |
peleHus: MPUKIAIHBIX 3a7a4
3 JenicTBuTenbHbIE Ynciia. PaninoHaabHbIe U |
VppalOHaJIbHbIE YHCIIa
9 ApudmeTrnueckne oneparuu c 1
JEUCTBUTEIIBHBIMH YU CIIAMU
10 Moaynb AEHCTBUTEIBHOIO YHCIIA U €70 |

CBOMCTBA




11

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpYIJICHUS, IPUKHUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHAN

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LEIBIX U
NpOoOHO-PallMOHATIFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOJIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.

JleneHne MHOrouIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHorousIeHbI ¢ 1eabIMA KO3 PUITUEHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuiia cucteMbl TUHEUHBIX YPaBHEHUH.
Onpenenurens MaTpuLbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAUCHUS

20

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

21

[IpuMeHeHue onpeneuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Penienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUI

23

24

25

Penienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtponbHas pabora: "PanronansHbie
ypaBHEHUA U HepaBeHCTBA. CHUCTEMBI
JUHENUHBIX YpaBHEHUN"

OyHKIHS, CIOCOOBI 3a1aHus QYHKIUH.
B3aumno obpatasie pynkiuu. Kommosunus
byHKIMi

26

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpa3oBanus rpapukoB GyHKIHUN

27

28

29

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHu# QpyHkuuu. Hynu ¢pyHkum.
[IpomeXyTKH 3HAaK OCTOSHCTBA

YérHble 1 HeUETHBIE QYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLINU Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JPOOHO-
TuHeHas GyHKuun

31

32

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTpOoeHNe TPaPUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUI

33

CreneHn ¢ LIETIBIM ITOKa3aTeneM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATYpaIbHBIM U

35 HeJIBIM IToKa3aTeseM. E€ cBolicTBa u
rpaduk

36 KonTtponpnas padora: "CreneHHas
¢byukuus. E€ cBoiicTBa u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOKMCTBA

18 ApudmeTnieckuii KOpeHb HaTYpaJbHOM
CTEIEHU U €ro CBOKMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHU,
COJIepKalINX CTENEHU U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

42 METO/IbI PELIECHUS UPPALMOHAIBHBIX
YpaBHEHUNU
UppanmonansHble ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Wppaunonansueie ypaBHeHUs. OCHOBHBIE

44 METO/BbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUI

PaBHOCHIEHEIC NNEPEXO0Abl B pCICHUHA

46 UPPALMOHATIBHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TTIEPEXOBI B PELICHUH
UppaALMOHATILHBIX YPaBHEHHM

43 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPaLMOHATILHBIX YPABHEHUM
CaoticTBa U rpaduK KOpHSI N-Oi CTEHCHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeseM
CaoticTBa U rpaduK KOpHS N-Oi CTEHICHH

50 KaK (yHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM MOKa3aTeleM
KonTponbHas pabora: "CBoiicTBa u rpaduk

51 KOpHsI n-oi creneHy. MppannuonanbHele
ypaBHeHHUA"

57 CreneHb ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIKS, €€ CBOWCTBA U
rpaduk

56 Ucnonb3oBanue rpaduka GyHKINUN ATs
pelueHus: ypaBHEHU I

57 Hcnons3oBanue rpaduka QyHKINH 15

peluieHus: ypaBHEHU I




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/IbI PEIICHUS TOKa3aTeIbHBIX 1
ypaBHEHUH
[loka3arenbHble ypaBHEeHUs1. OCHOBHbBIE

59 METO/Ibl PEILIEHNUS TOKA3aTENbHbBIX 1
ypaBHEHUI
[Toka3zarenbHble ypaBHEeHHs. OCHOBHBIE

60 METO/Ibl PEILIEHUS TOKA3aTENbHbBIX 1
ypaBHEHUI

61 KoHnTtponbhas padora: "[lokazaTenpHas |
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CBoicTBa Jorapudpma 1

63 Jlorapudm uncna. CpoiicTBa jgorapudpma 1

64 Jlorapudm yucmna. CoiicTsa jgorapudma 1

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(pMbI 1

67 [Ipeo6pa3oBanue BbIpaxeHHil, coaepKaluX |
aorapu@mbl

68 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX |
Jorapupmbl

69 [TpeoOpa3zoBaHue BbIpaXeHH, coepKalux !
Jorapupmbl

70 Jlorapudmuueckas pyHKIUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U |
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIIUN 115 |

pellIeHNs] ypaBHEHUI




Ncnonb3oBanue rpaduka GyHKIuN 1is

73 pelieHusl ypaBHEHUM
Jlorapudmuueckue ypaBaeHus. OCHOBHbBIE

74 METOBI peIIeHUs Torapu(HMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/IbI PEIICHUs JOrapu(PMUUECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBueHus. OCHOBHbIE

76 METO/IbI PEIICHUs JOTapu(PMUUECKUX
YpaBHEHUU

77 PaBHOCUIIBbHBIE IEPEXO/IBI B PELLICHUT
norapu(pMUUECKUX ypaBHEHHMA

73 PaBHOCHIIBHBIE TIEPEXO/IBI B PEILIEHUT
norapu(pMUUECKUX YpaBHEHUN

79 Konrtponsnas pabora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHuUs"

20 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

. CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

20 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

84 onpeAeieHue TPUrOHOMETPUYECKHIX

GyHKIMI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 OnpeaeieHue TPUrOHOMETPUYECKHUX 1
(GYHKLUH YUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIpAXEHUI

91 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHUI

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX |
BBIpaXEHUI

94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

96 Pemenne TpuroHoMeTpruUeCcKUX ypaBHEHUI 1

97 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1

98 PemreHne TpuroHOMeTpUUECKUX YpaBHEHUN 1

99 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1

100 Pemrenne TpuroHOMeTpUUECKUX YpaBHEHUN 1
KonTtponbHas pabora:

101 "TpPUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUS"

102 [TocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUS !

nocienoBareiibHocTel. Meton




MaTeMaTUYECKON MHIYKLIIHUU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 nocJyenoBareabHOCTH. VicTopus ananuza
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroIias reoMeTpruuecKas
nporpeccust

107 CymMma 6eCKOHEYHO yOBIBAIOIICH
F€OMETPUUYECKON MTPOTrPECCUU

108 JIMHENHBIN ¥ YKCIOHEHIMATIbHBIA POCT.
Yucno e. DopMyna CI0KHBIX MPOLEHTOB

109 JIMHENHBIN ¥ DKCIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

110 Hcnonb30Banue nporpeccuu s petieHus
pEabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

11 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U Iporpeccun’”

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMMA

114 CaoiicTBa (hyHKIMHA HEMPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

116 Meton HHTEpPBATIOB AJI pELICHUS

HEPaBEHCTB




MGTOH HUHTCPBAJIOB IJIA pCIICHUS

117
HEPABECHCTB

118 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUUH 1715 pelieHus 3a1a4

121 [lepBas u BTOpast Npon3BOIHBIC GYHKIIUU

122 Onpenenenue, reOMETPUIECKUI CMBICIT
MIPOU3BOIHOM

123 Omnpenenenne, GU3NIECKUN CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUNA

125 YpaBHeHUe KacaTelIbHOU K rpauKy
byHKIIUN

126 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA

OWM3BOJHBIE 2JIEMEHTAPHBIX KIMH

127 IT

128 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIIUI

129 [IpousBonHas cyMMbl, IPOU3BEACHMS,
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI

130 [IpousBonHas CyMMbI, IPOU3BEACHMS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 Kontponbnas padora: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, CHCTEMaTH3aIUs




3HaHuil: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS !
3HaHui: "OyHkiun"
134 HroroBast koHTpOIbHAs paboTa 1 1
135 Wroroas koHTpoJbHASA paboTa 1 1
136 HOBTOPCHHG, 000011IeHNE, CUCTEMATH3AINS |
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

[IpumeHeHne Mporu3BOIHOM K
UCCIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

Koaun4yecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHusl

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTeJibHbIE

pecypchl

[IpuMeHeHne npon3BOJHOM K
uccaeaoBaHuio PyHKINH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne MpoON3BOHOM K
uccaea0BaHuio PyHKINH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio pyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHOM K
UCCIIeIOBaHHIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxmenne HanOoIbpIIEro u

HaAMMCHBIICTO 3HAUYCHU A HerepLIBHOﬁ

(GbyHKIMU Ha OTpe3Ke

Haxoxnenue HanOoJIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

10

11

Haxoxxnenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GyHKINK Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxnenue HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIMU Ha OTpe3Ke

13

[IpumeneHnne npou3BOIHOM IS
HaxO0>KJICHUSI HAWJTYYIIEro PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne npou3BOIHOMN JUIs
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAIHBIX 3a7a49ax

[Ipumenenne npou3BOIHOM JUIs
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 (GOPMYION UITN
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTo (OpMYIION HITH
rpaduKom




17 Komnozunus GpyHkimit

18 Kommnosumus pyHkmmii

19 Komnozunus GyHkimit

20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

)1 ['eomerpuueckue 0Opas3sl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

2 KonTponbnas padora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

3 [TepBooOpazHas, OCHOBHOE CBOHCTBO
IepBOOOPA3HBIX

24 [TepBooOpasHbie 3NeMEHTapHBIX (QYHKIUH.
[IpaBuia HaX0XJIEHHS IEPBOOOPA3HBIX

)5 [TepBooOpazubie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia HaxOX/A€HUS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpU4eCKUN CMBICIT
UHTerpana

7 Brruncnenue onpenenéHHOro HHTerpaia
o ¢opmyne HeroTona-JleiiOnuma

)3 Brruucnenue onpenenéHHoro HHTerpana
o gopmysne Horotona-JleliOnumna

79 [IpumeHeHHe UHTErpaia s HaXOXKACHUS
TJI0IA e TIIIOCKUX PUTyp

30 [IpumeHeHHne UHTErpaia A1 HaXOXKACHUS
00BbEMOB reOMETPUIECKHX TeT

31 [Tpumeps! pemenuit nuddepeHImalIbHbIX

YpaBHEHUU




[Tpumeps! pemennii qudQepeHraIbHbIX

32 .
ypaBHEHHI
MaremaTuueckoe MOAECITMPOBAHUE

33 peabHBIX MPOILIECCOB C MOMOIIBIO
Qg QepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpruyeckue QyHKIIHH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKH

18 Tpuronomerpuueckue QyHKIIUU, UX
CBOICTBA U TpaduKH

39 Tpuronomerpuueckue QyHKIIUHU, UX
CBOMCTBa U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPaBEHCTB

45 Pemenne TpuroHoMeTpuuecKUX
HEPaBEHCTB

46 Petrenue TpuroHoMeTpru4eCKux
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKHUX (YHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEUICHUS
MOKa3aTeIbHbIX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEUIECHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEUICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/TBI pEIICHUS
Jorapu(MUUECKUX HEPaBEHCTB

56 OCHOBHBIE METO/IbI pELICHUS

Jorapu(MUUECKUX HEPAaBEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

37 UppaloOHAIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHATbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEeLLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI peHICHHUS
MppaIMOHAIEHBIX YPaBHEHHHA
& I'padguueckue MeTo bl peLeHus
UppaloOHAIbHBIX YPaBHEHHH
63 I'paduueckue METOIBI pEIICHNUS
ITOKA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIBI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHUs
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUU
I'papuueckue MeTo bl peLIeHus
69 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUH




70

I'padmueckue MeToabI perieHUs
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

71

I'padmyueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmoHaibHbie,
MoKa3aTeIbHbIE U Jorapu(pMUIecKre
HepaBeHCTBa"

KomrmiekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3amucu
KOMIIJIEKCHOTO YHUCIIa

KommnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUEecKasi pOpPMBI 3aHucu
KOMIIJIEKCHOTO YHUCIIa

75

ApudmeTrrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

7

Apudmernueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[HHElTHOﬁ IIIIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YnCes Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YUCIIa
®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCECJI OJIA




penieHus (GU3NIECKUX U TEOMETPUICCKUX
3a7a4

Kontponsnas padora: "KomruiekcHbie

82 "
qucia

83 HarypanbHblie u 11enble yncina

84 HarypanbHsle u nensie yucna

25 [IpuMmeHneHne MpU3HAKOB AETUMOCTH
LEJbIX YUCEeIl

26 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJbIX YUCEeIl

27 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yucen: HOJl u HOK

28 IIpuMeHeHne MPU3HAKOB AETUMOCTH
nenbix yucen: HOJl u HOK

29 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOIYJIIO

90 [IpumeHeHne NpU3HaKOB AETUMOCTU
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
IIpuMmeHeHnEe MPU3HAKOB AETUMOCTH

91 LEJBIX Yucel: anroput™ EBkimna st
pelieHus 3a/1a4y B UENbIX YHCIIax

9 KontponsHas pabora: "Teopus memnbix
gucen"
CucremMa 1 COBOKYITHOCTh ypaBHEHHII.

93 PaBHOCUITBHBIE CHCTEMBI U CHUCTEMBI-
CIIEICTBUS

94 Cucrema 1 COBOKYITHOCTb ypaBHEHHI.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PEIIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUI

OcHOBHBIE MECTOJBI pCHICHUSA CUCTEM U

96 COBOKYIHOCTEW HUppaMOHAIbHBIX
ypaBHEHU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYITHOCTEH ITOKA3aTEeIbHbIX
ypaBHEHUH

OCHOBHEIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
99 COBOKYITHOCTEH Jlorapu(pMUIecKux
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
100 COBOKYTIHOCTEH JIorapu(MU4IeCKUxX
ypaBHEHUN

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHUYECKUX 3a7a4 U 3a7ad u3

101 pa3nuyHbIX 001acTeil HAyKH U peaNbHOM
KU3HU, UHTEPIPETALUS TOJTyYEHHBIX
pE3yJIBTaTOB

[IpumMeHeHnEe CUCTEM K PELIEHUIO
MaTeMaTHUUYECKUX 3a7a4 U 3a7ad 13

102 pa3nuyHbIX 0071acTeil HAyKH U peabHOM
YKU3HU, UHTEPIPETALUS TOTyYEHHBIX
pE3yJIbTaTOB




103

104

[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3a7a4 U 3a7a4 u3
pa3IMYHbBIX 00JaCTe HayKH U pealbHON
KU3HU, HHTEPIPETALUs OTYyYECHHBIX
pe3yIbTaToB

KonTponbnas pabota: "CucreMbl
palMOHATBLHBIX, UPPAIIMOHATEHBIX
MOKa3aTeIbHBIX U JIOTapu(PMUICCKUX
ypaBHeHUI"

105

106

107

PanvonaneHbIE ypaBHEHMS ¢ TapaMeTpaMu

PanmonansHble HepaBeHCTBa C
napameTpamu

PanmonansHbBIE CUCTEMBI C ImapamMeTpaMu

108

109

HppaumnonanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpamMu
HppannoHaibHbIe CUCTEMBI C
rapameTpamu

110

[TokaszaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
rapameTpamu

111

112

[TokazarenabHbIe CUCTEMBI C TapaMeTpaMu

Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBa C apamMeTpamMu

113

114

JlorapupMuueckre CUCTEMBI C
rapameTpamMmu

Tpuronomerpruyeckue ypaBHEHHS C
napameTpamu

115

TpuroHnomeTpruyeckue HEPaBEHCTBA C
napameTpamu




116

TpUroHOMETPUYECKUE CUCTEMBI C
napaMeTpamMu

117

[Toctpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENEN peabHbIX
CUTYyallUil C IOMOLIbIO YPABHEHUH C
rapameTpamu

118

119

120

ITocTpoenue u uccienoBanue
MaTEeMaTHYECKUX MOJIENEN peabHbIX
CUTYyalUi C IOMOLIBIO CUCTEM YPAaBHEHUN
C mapameTpaMu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENEH PeaIbHBIX
CUTYyAalUi C IOMOLIBIO CUCTEM YPABHEHUM
C mapameTpaMu

KonTtponbHas pabora: "3anaun ¢
napaMerpamu’

121

[ToBTOpenue, o6o0IIEHNE,
cUCTeMaTu3auvs 3HaHui: "YpaBHeHus"

122

123

124

[ToBTOpenue, o6o0IIEHNE,
cucTtemMaTusanus 3HaHuil: "YpaBHeHus "
[ToBTOpeHue, 06001IeHNE,
cUCTeMaTu3alus 3HaHuii: "Y paBHEHUSI.
Cucremsl ypaBHeHU"

[ToBTOpeHue, 06001IeHNE,
cucremarn3anus 3HaHuii: "HepaseHncraa"

125

[ToBTOpenue, o6o0mEHNE,
cucrtemaTtusanusa 3Hanuii: "HepaBencrna"

126

[ToBTOpeHue, 06001EeHNE,




cuctemaTtusainus 3Hanuii: "HepaBencrna"

[ToBTOpEeHue, 0600mIEH e,

127 cucreMmarusauus 3Hauui: "lIponsBognHas u 1
e€ npumeHeHue"
[ToBTOpeHue, o600mIEHNE,
128 cucrtemaTtusanus 3Hanuii: "l[IpousBoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpEeHME, 0000IIEHNE,
129 cucrtematusanus 3Hanuii: "l[IpousBoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
130 cucreMarusauus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, o6o0IIEeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkun"
132 [ToBTOpenue, 06061IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"
133 [ToBTOpenue, o6o0IEeHNE, |
cucTeMaTu3aus 3Hanui: "OyHkun"
134 WroroBas koHTpoJsibHas paboTa 1 1
135 HToroas KOHTpOJIbHASA paboTa 1 1
136 [ToBTOpenue, o6o0mEeHNE, 1
cUCTEMaTH3aInsI 3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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