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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBIISAETCS
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMME€ CpeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y s
U3Yy4EHHUs BCEX €CTECTBEHHO-HAyUHBIX KYpCOB, a C IpYroil CTOPOHBI, (hopMHpYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOYYAIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OPMATUKH, OOLIECTBO3HAHMSI, UCTOPUH, CIOBECHOCTH U JAPYTHUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromiuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOoTopas (OpMyJIupyeT CBOHU
JTOCTHXKEHHSI B MaTEMaTUYECKOI hopMme.

VY4eOHblll Kypc ainreOpsl U Hayajdl MaTeMaTUYeCKOI'o aHaJv3a 3aKJaJlbIBaeT
OCHOBY [IJIi YCHENIHOTO OBJAJCHUS 3aKOHAMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JalbHEHIIEro oOpa3oBaHHs U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIMSIMU anreOpbl M MaTEeMaTHYEeCKOro aHalli3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIOKa3bIBATh
YTBEP)KIACHUS C MOMOILBIO MHAYKIMM U pacCy’kAaTh JEAyKTUBHO, HCIOJIb30BATh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE U aHAIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone uzyuenus yueGHOro kypca «Ausredpa M Hayalla MaTeMaTHYECKOTO
aHaln3a» OO0ydYarolluecs IMOJy4YaroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPHpPETallMd  TOJYYEHHBIX  pElIeHWi, 3HaKOMATCS ¢  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

VY4eOHblil Kypc o00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yercs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOLIUMN
(GOpMHpPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTPAlMd BHHUMAHUA,
CaMOCTOATEJIbHOCTH, AaKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HavajlaM MaTeMaTHYeCKOro
aHaJIn3a JIEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHHUSL.



B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJICHBI CIEIYIOIUE COAECPKATEIBbHO-METOAUYECKUE TUHUMU: «Yucna
Y BbIUKCIEHUD», « DyHKIMU U rpadukn», «YpaBHEHUs U HEpaBEeHCTBa», «Hauana
MaTeMaTHUYECKOro aHanu3a», «MHoxkecTBa U Joruka». Bce ocCHOBHbIE
COJEPKATEIbHO-METOANYECKHE JIMHUM H3Y4aroTCsl Ha NPOTSHKEHUM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTOJIHSS
JpyT JIpyra W MOCTETIEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHA
y4€OHBIH KypC SBJISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHUSI, MAaTEMATUUYECKU aHalIU3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydyaromuecs OBIAJEBAlOT BCE Ooiiee
MIMPOKUM MATEMAaTHYECKUM allapaToM, Y HUX MOCJIEI0BaTeNIbHO (popMupyeTcs u
COBEpIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJEIb peabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE MPU U3YYEHUU y4eOHOro Kypca, IS
pELIEHHs] CAMOCTOSITENBHO C(HOPMYJIMPOBAHHOM MAaTeMaTUYECKON 3aauM, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOIMYecKas: JUHHS «YUKcia W BBIYHCICHUS) 3aBEpIIacT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palroHaTbHBIX BBIUMCICHUMA, BKIIOYAIOMIMX B C€Osl MCIOJIB30BAaHUE PA3IMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJKY, BBINOJHATH NPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYy4arolnIMMCs MHOKECTBAa HaTypalbHbIX, IEJbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud M ONepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHUE ONEpalii, a TakKe
U3BJICYCHUE KOPHS HATYpaJbHOW CTETMIEHH HAa MHOXKECTBE KOMITJIEKCHBIX YHUCEIL.
brnaronapsi mocnenoBaTenbHOMY PACIIUPEHUIO KPyra HCIOJIb3yEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMHU MX MPUMEHEHHS Ul PELICHUS Pa3iMyYHbIX 33134
dbopMupyeTcss IpeaCTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U e€ poJiH B
MOCTPOEHUU MOJIENIEH peallbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCA 0000IIeHHEe U
KOHKPETH3AIHSI.

Jluaus «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHHH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKIIOM
pa3gene IlporpamMMmbl MpenycMOTPEHO pelIeHHEe COOTBETCTBYIOMIMX 3afad. B
pe3ynbrare oOydarolluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PEIICHMS



palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUYECKUX YPAaBHEHUN, HEPABEHCTB M CHCTEM, a TaKXKe 3ajad,
coxepkamux napameTpsl. llomyyeHHble yMEHMS IIMPOKO HCIOIB3YIOTCSA IPH
UCCJEIOBAHUM (DYHKIMI C TIOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAauOOJBIINX U HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jlannast copep:karenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€Tel 1o  (QopmynaMm, mpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKCHHUI,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anreOpandeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPAaKTHOrO MBIIUIEHUSI OO0y4YaroIMXCcsa, (POPMUPYIOTCS HABBIKUA JIE€TyKTUBHBIX
paccykJIeHuid, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEACTABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HepaBeHCTB. Auredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJISAJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JuHUA «DyHKIMM W Tpa@uUKU» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMU y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3yYeHUs MaTepuana. M3yyenue creneHHon,
MOKa3aTeJIbHOM, JJOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelieHus 3a1ad U3 APYruX y4eOHBIX
IIPEAMETOB U PEaIbHOM KU3HU TECHO CBA3AHO KAaK C MAaTEMATUYECKUM AHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oonbllloe BHMUMAaHHE
yaensiercs: (OpMHpPOBaHUIO YMEHHUS BbIpaXKaTh (OpMyJaMH 3aBUCUMOCTU MEXKITY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yudenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

ConepxarenbHasg nuHUs «Havama mMaTreMarMdyeckoro aHaiau3a» MO3BOJSET
CYILIECTBEHHO PaCIIMPHUTh KPyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYMHBIX O00yYarolMUMCs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOManun Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEHHsI IpoueccoB. JlaHHas coaep:KaTenbHas JMHUSA OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOCHUS MATEMATUYECKUX MOJEJICH pPEAIbHBIX CUTyaluu,
IIO3BOJIAET HAXOAWTh HAWIydllee pEUIeHue B IPUKIAAHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO



aHalln3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMajbHO-JIOTHUYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE W UCKyccTBe. OOyuyaroniyecst y3Ha[T O
BBIJIAIONIUXCST pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKas JTMHUA «MHOXECTBA M JIOTHKa» BKIIIOYAET B
ceOs DIEeMEHThl TEOpPUHM MHOXKECTB M MAaTeMaTH4YEeCKOW JIOTMKH. TeOopeTHuKo-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpC HIKOJIBHOM MaTEeMAaTUKU
U TpejiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCe pa3feibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCIHUIUIMHBL W WX TPWIOKEHUS B eAuHoe 1enoe. [losromy BaxHO Aath
BO3MOXXHOCTh OOydYaromiemycsi TOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHOW MaTEMaTHUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTUKH KaK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
OpaBWJaM  TOCTPOSHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTUKH CIIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIUICHHUS
oOyuJarolmxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKJIEHUSI Ha OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCTUPOBAHUS, KOTOPHIE MPU3BAHBI
cioco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEJEH peasbHBIX
CUTYyalli, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJJaHus BIUIETEHBI B KQXKIIBIM U3 pa3ieloB MPOrpaMMBbI, TOCKOJIBKY BECh MaTepHall
y4e0HOr0 Kypca MIMPOKO MCIOJB3YETCS Al PelIeHUs MPUKIATHBIX 3amad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJII0JaTEIbHOCTh, YMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O  (OPMHUPOBAHWIO HABBIKOB pEIICHHUS TPHUKIAJHBIX 3a71ad
OpraHu3yeTcs B TIpOIecce U3yUeHHs BCeX TeM Y4eOHOTO Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble TMepuoanueckue apoou. IlpuMeHeHue apoOeil W HPOLIEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JNEeWCTBUTEIBLHOTO YHCia B €ro cBoicTBa. [IpubnmkéHHBIC BBIYMCIICHHS, TTpaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenasiM  nokazareneM. buHom HerooToHna. Hcnons3oBanue
noAXo el (GopMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHUE HePaBEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUH, COASPIKAIINX CTEIICHN U KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIE METOJIbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pEIICHHS

Jorapu(pMUYECKUX ypaBHEHHI.
OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUIlbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITOMOIIBIO MATPHI] U OTIPEIEIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOyHkuuu U rpapuku

@yHkus, crnocodbl 3agaHus (QyHKIuU. B3auMHO o00patHble (QyHKIUU.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HaKonocTossHCTBA. UETHBIE 1 Heu€THbIe (pyHKUMU. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHas pyHKIMS ¢ HATypaJbHBIM U 1IeJIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadpukoB GyHKUIUNA sl peLICHUs YpaBHEHUM.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATENBLHOCTEH. MeTox
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOIIEH reOMEeTPUUECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYKM paspbiBa. ACHUMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuilt CMBICI IPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOrOo OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o MoayJto, aiiroputMa EBkinuaa s pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTEeMaTHUECKUX 3aJad M 3aJad U3 Pa3IuYHbIX Oo0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEIENICHHMs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Beruucnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX IPOIECCOB € MOMOLIbI0 U depeHInanIbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UINNA 00YUJaIOIMIEeTrocs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0e30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MareéMaTH4YeCKoMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, ITOHUMaHHE BJIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpYJ)Karolel cpenbl, IJIAHUPOBAHHE IIOCTYNKOB M OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeIoBEYECKOM MAeATEeIbHOCTH, JTaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBUs:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIOy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(UKALINY,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U ITPOTUBOPEUMS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MPEAsaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3AKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Y4&ToM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEJIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXIEHUA C CYXKICHHUSIMHU APYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMmar BBICTYIUIEHHS C YYETOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
Y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pesyibTaTa perieHus
MaTeMaTUYeCKOM 3a/1au;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYATbHOMN
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHMNoBBIX GopMax paboThl (00CykaeHMS, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kuacce oOyyarouiuiics MOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yucaa 1 BBIYUCTICHUA:

CcBOOOJHO OINEpPUPOBaTh MOHATUAMM: PAIMOHATIBHOE YHCIIO, OECKOHEUHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
pPALOHAIIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOAYJb ACHCTBUTEIBHOTO YUCIIA,

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

NPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATH MOHATHUAMM: TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OIEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM NEPEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAS IPOBEPKY KOPHEN;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

CcBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHMSI, CIIOCOOBI 3aaHUs (PYHKIMH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUN QPyHKUINHU, HYJIH QYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENIEHHAs! (PYHKIUS C HATypaJbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIEA0BaHUE U IIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSAMU: TPUTOHOMETPUYECKAs] OKPY>KHOCTbD,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana MmaTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU I PEIIEHUs pealbHBIX 3aJad MPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOro aHajh3a KakK aHaln3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUHN ISl pEIICHUS 3a]1a4;

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

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUM U (PU3MUECKHIl CMBICT MPOU3BOIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHNUH 33]a4 U3 JIPYrUX y4eOHBIX MPEAMETOB;

cBOOOHO OIEpPHpPOBATh TMOHATUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obyuenuss B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHbIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKU JAECITUMOCTU
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen sl peleHus 3a1ad, NPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJIHO ONEpUPOBATh MOHATHUSAMHU: KOMIIJIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HPPAIMOHAIIBHBIE, MMOKAa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEoOXoammble  (HOPMYJIBI  JIJIT  PEIMICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALHUOHAIBHBIX, ITOKA3aTEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUs YpaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYEHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TOHATHAMHU: TpapUKUd TPUTOHOMETPUUECKUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIee U HAUMEHbIIIEE 3HAaUCHUS (DYHKIIMU HETIPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyiion wuim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJAETUPOBAaHUM Ha TpUMeEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IIVTAHUPOBAHHUE 10 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
n/n NMPOrpaMmblI Bcero Konrpoarupie | Iparruseciue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
1 Mmuorounensl. PanmonanbHble ypaBHEHUS U 24 1
HepaBeHCcTBA. CHCTEMBI TUHEHHBIX
ypaBHEHUU
5 Oyukun U rpaduku. CrenenHas GyHKIUS C 12 1
LEJIBIM TOKa3aTelleM
3 Apudmerndeckuii KOpeHb N-0 CTENEHHU. 15 1
HppanmonansHbie ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. IlokasarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 18 1
Jlorapudmuueckue ypaBHEeHUS
6 TpuroHoMmeTpruveckne BRIPOKEHUS U 29 1
ypaBHEHUS
[TocnenoBaTeTbHOCTH U TPOTPECCUH 10
HenpepriBabie Gpynkuu. [IponsBomnas 20
9 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs 5 ’
3HAHWH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
n/n NPOrpaMmblI Bcero Konrpoarupie | Iparruseciue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 UccnenoBanue GyHKIHIA ¢ TOMOIIBIO 29 1
IPOM3BOIHON
2 [TepBoOOpa3Hast U HHTETpAI 12 1
3 I'paduku TpUroHOMETPUYECKUX (DYHKITHIA. 14 1
Tpuronomerpuyeckue HepaBEHCTBA
4 HppaunoHanbHble, IOKa3aTeIbHbIE U 24 1
JorapupmMuyecKue HepaBeHCTBa
KommuiekcHsle uncna 10
6 Harypanbnsle u nensle yucia 10
CucTeMbl palioOHATEHBIX, UPPAIIMOHATIBHBIX
7 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3ama4yM ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 16 5
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
Ne ara u¢posBbie
n/n Tema ypoka Bcero Kontpoapueie  Ipaxkruueckue f:syqe}mﬂ :)Iﬁl?al;OBaTeJILHble
padoThbI padoThbI pecypenI
1 [[MHOKecTBO, Olepalvy HaJl 1
MHO>KECTBAaMU U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmnapara JJis pelieHHs 3a1a4
Pannonanbubie yncna. OObIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOUYECKUE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OecKOHEYHbIE IEPUOANYECKHE JPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
penieHust MpUKIAIHBIX 33124
5 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
penieHus MPUKIAIHBIX 3a1a4
8 JleicTBuTenbHBIC UKclia. PaimonanbHbIe U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTnueckne onepauu c 1
JIEHCTBUTEILHBIMU YUCIIAMH
10 Mopyne JEHCTBUTEIBHOTO YHUCIIA U €T0 1

CBOMCTBA




11

[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yJibTaTa BRIYUCICHUN

12

OCHOBHBIE METOIbI PELLICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

13

OcHOBHBIE MCTObI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIFHBIX YPAaBHEHUH U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTO4YIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHorousneHsl ¢ HeabMi Kod(hGuiineHTamMmu.
Teopema Buera

17

Pemenue cucrem JIMHENHBIX ypaBHEHUN

18

Pemenue cucrem JIMHENHBIX YpaBHEHUI

19

Marpuna cucTeMsl JINHEWHBIX YPaBHEHUIA.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUNA CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PELIeHHs
CHCTEMBI JINHEHHBIX YPaBHEHU




22

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

23

Pemmenuie npukiaaHbIX 3a7a4 ¢ HTOMOIIIbIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHk1ws, crtocoOb! 3a1aHusT QYHKIUH.
Bsanmuo o6patnbie pynkimn. Kommosumms
byHKIUH

26

I'paduk dpyHKkIMU. D1eMeHTapHbIE
npeoOpazoBanus rpapukoB GyHKIUN

27

OO6nacth ornpeAesieHus] 1 MHOYKECTBO
3HayeHndd pyHkuuu. Hymm ¢pynknmm.
[TpomexyTKH 3HAaK MTOCTOSTHCTBA

28

UYErHble 1 HEUETHBIE (PYHKITUH.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DyHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKLIHU Ha TPOMEXKYTKE

30

JluneliHasi, KBagpaTU4Has U IPOOHO-
JAvHeNHas pyHKIUH

31

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITHX (PYHKLIUH

32

DJIeMEHTapHOE HCCIIEJOBAaHUE U
MOCTpoeHne TPaPUKOB ITUX PYHKITUN

33

CreneHn ¢ LIETIBIM ITIOKa3aTeaeM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITIOKa3aTeneM. bunom

34 HeroTona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpadguk

36 Kontponbnas pabora: "Crenennas
byukius. E€ cBoiictBa u rpadux"

37 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEIICHU U €ro CBOMCTBA

39 [IpeobpazoBaHus YMCIOBBIX BHIPAKCHUH,
COJIEpXKAIINX CTEIIEHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BHIPAKCHUH,
COJIEpXKAIINX CTENIEHU U KOPHU

41 [IpeobpazoBaHus YHCIOBBIX BHIPAKCHUH,
COJIepXKAIINX CTETIEHU U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIICHUS] UpPAIMOHATBHBIX
YpPaBHEHUNU
Uppanuronansueie ypaBHeHHS. OCHOBHBIC

43 METO/Ibl PEIICHUS] UpPAlMOHAIBHBIX
YpPaBHEHUNU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

44 METO/Ibl PEIICHUS] UpPALlMOHAIbHBIX
YpaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU




UpPpALMOHATILHBIX YPaBHEHHIM

PaBHOCHIEHEIC MNEPEX0bl B pCIICHUHA

40 UPPALMOHAJIBHBIX YPaBHEHUI

47 PaBHOCHIIBHBIE IEPEXOBI B PELICHUN
UPPALMOHAJIBHBIX YPaBHEHUI

48 PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT
MPPALMOHATIBHBIX YPaBHEHUN
CaoticTBa u rpaduK KOpHs N-Oi CTENeHH

49 KaK ()YHKIIMH OOpaTHOW CTETNCHH C
HaTYpaJIbHBIM I10Ka3aTelleM
CaoticTBa u rpaduK KOpHs N-Oi CTENeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTYypaJIbHBIM I10Ka3aTelleM
KonTponsHas pabora: "CBoiicTBa u rpaduk

o1 KOpHs N-oM crenenu. MppannoHansHbIe
ypaBHEeHHUA"

59 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CreneHsb ¢ palMOHAIBHBIM [TOKA3aTeNeM U
€€ CBOICTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOIiCTBA U
rpadux

56 Hcnonb3oBanue rpaduka GyHKINUN OIS
pellIeHus] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKINUN OIS

peueHus: ypaBHEHUN




IToxazaTennHBIE YpPaBHCHHUA. OCHOBHBIE

58 METO/Ibl PEIICHHSI TTOKA3aTeIbHBIX 1
ypaBHEHUU
[Toka3arenbHble ypaBHeHMs. OCHOBHBIE

59 METO/Ibl PEIICHHSI TTOKA3aTeIbHBIX 1
YpaBHEHUU
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

60 METO/IBI PEIICHUS TOKa3aTEIbHBIX 1
YpaBHEHUU

61 KonTponpHas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHbie ypaBHeHUs"

62 Jlorapudm uymncna. CoicTBa jJorapudpma 1

63 Jlorapudwm uymncna. CoiicTBa Jorapudpma 1

64 Jlorapu¢m yucna. CpoiicTBa iorapugpma 1

65 JlecsiTuuHble ¥ HaTypaJlbHbIE JIOTapU(PMBI 1

66 JlecATUYHBIE U HATYpAIbHBIC JTOTapH (MBI 1

67 [IpeobpazoBanue BhIpaXeHUH, 1
coJiepKaniux Jorapudmbl

68 [IpeobpazoBanue BhIpaKeHUH, 1
coJIepKaniux JorapudmMbl

69 [IpeoOpa3zoBanme BBIpaKEHUH, 1
COJIepXKaIIuX JorapudMbl

70 Jlorapudmuueckas pyHkuus, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckas pyHkuus, €€ CBOWCTBA U 1
rpaduk

72 Hcnonwk3oBanue rpadpuka QyHKINN AJIs 1




pelIeHusl ypaBHEHUM

Hcnonws3oBanue rpaduka GyHKINUN A5

3 pelIeHusl ypaBHEHUM
Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHus1. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIC

76 METO/BI pEIICHUS JIoTapu(HMUIECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
JOTapu(PMHUECKUX YpaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX YpaBHEHHM

79 KonTponsnas pabora: "Jlorapudmuueckas
¢ynkus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIOBOTO apryMeHTa

84 Tpuronomerpudeckas OKpy>KHOCTb,

OnpeaACICHUC TPUTOHOMCTPUYCCKUX




GyHKIMI YMCIOBOTO apryMeHTa

Tpuronomerpuyeckasi OKpyXKHOCTb,

85 OTpeieTICHUE TPUTOHOMETPUUCCKHUX 1
GbyHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIPAXKEHUM

o1 [TpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIPAXKEHUM

92 [TpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIPAXKECHUM

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKECHUI

94 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUN 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemenune TpuroHoMeTpuUECKUX ypaBHEHU N 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

98 Pemenne TpuroHoMeTpUUECKUX YpaBHEHUI 1

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
KonTtponbHas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS 1




rocjienoBareibHocTel. Meton
MaTeMaTUYeCKOW WHIYKIIHH

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCJIeI0BaTeIbHOCTH. MIcTOopus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTpuyeckas nporpeccus

106 beckoneuHo yObIBaromias reoMeTpruiecKas
nporpeccust

107 Cymma 6eckoHeuHO yObIBaro1ei
FEOMETPUUECKOHN MPOTPECCHH

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyia CI0KHBIX MPOLEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyia CIOKHBIX MPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
peayIbHBIX 3a/1a4 MPUKJIIAJHOTO XapaKkTepa

111 Kontponbnas padoTa:
"[TocnenoBaTenbHOCTH U TIpOrpeccun’”

112 HenpepriBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMA

114 CaoiicTBa QyHKIIUI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa QyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroa MHTEPBAJIOB JUIs pEIIECHUS




HEPaBCHCTB

MGTOI[ HHTCPBAJIOB JJIA pEIICHUS

117
HEPaBEHCTB

118 Meton UHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

119 [IpuMmeHeHre CBOMCTB HEMPEPHIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

120 [TprMeHeHne CBOWCTB HEMIPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

epBas U BTOpasi NPOU3BOIHbIE (PYHKLIUU

121 IT

122 Onpenenenue, reOMETPUIECKUI CMBICIT
MIPOU3BOIHOM

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOAHOMN

124 VYpaBHeHUe KacaTeNbHON K TpapuKy
byHKIMHA

15 VYpaBHeHMe KacaTeabHON K rpaduky
byHKIMHA

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (YHKIIHN

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIA

128 [TpousBoHast CYMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYyHKIUH

129 [TpousBoHast CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYyHKIUH

130 [TpousBoHast CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYyHKIUH

131 Kontponbnas padora: "[IponsBognas”




[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A

132 - 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHkun"
134 HroroBast koHTpoOIbHAs paboTa
135 Hrorosast koHTpoIbHAs paboTa
136 HOBTOPGHI/IG, 000011eHe, CUCTEMAaTU3aIIs 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOIHON K
UCCIIeI0BaHHIO (PyHKIUI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO QYHKIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO QYHKIUI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

[IprMeHeHne nNpou3BOIHOM K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

IIpuMeHeHne Mpon3BOJHOM K
MCCIIeI0BaHMIO (DYHKITHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenue HaKOOJIBIIIEr0 U

HaMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(byHKIMU Ha OTpe3Ke

Haxoxnaenue HanOOJIBILIEr0 U




HAMMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(GyHKIMH Ha OTpe3Ke

HaxosxaeHne HanOobIIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIMH Ha OTpe3Ke

10

Haxoxnenne HanboIbIIero u
HaVMEHBIIIET0 3HAYCHUS HENIPEPBIBHON
(GyHKINU Ha OTpe3Ke

11

Haxoxnenue HanOOJIBIIETO U
HAUMEHBIIICTO 3HAUCHUS HETPEPHIBHOM
(GyHKINM Ha OTpe3Ke

12

Haxoxneaue HaubobIIero u
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GYHKIIUU HA OTpE3Ke

13

[Ipumenenre npou3BOIHOM IS
HAaXOK/JICHUS HAWTY4ILIEro PEIIeHUs B
MPUKIIAJHBIX 3a/1a4ax

14

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJICHUs HAaWJIY4IlIero pelIeHUs B
MPUKJIAJHBIX 3aa4ax

15

IIprMmeHeHre nporu3BOIHOMN ISt
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (POPMYIION UITH
rpaduxom

16

[IpumeHeHre mporu3BOIHOMN IJIst
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (POPMYIION UITH
rpadpukom




17

Kommozurust ¢hyHKimii

18 Kommozurust ¢hyHKimii

19 Kommozurust ¢hyHKimii

20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPJMHATHOM TJIOCKOCTH

21 ['eomeTpuyeckue oOpas3bl ypaBHEHU Ha
KOOPJMHATHOM TIIOCKOCTU

99 KoHnTtponbHas padora: "UcciaenoBanue
GYHKIUI ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
nepBOOOpa3HBIX

24 [TepBooOpazHbIie 37IeMEHTAPHBIX (QYHKIUI.
[TpaBuia Hax0Xk1eHUSI IEPBOOOPA3HBIX

o5 [TepBooOpazHbIe NIeMEHTAPHBIX (YHKIMH.
[TpaBuia HaXOXJEHUS IEPBOOOPA3HBIX

%6 Wurerpai. I'eoMeTpru4eCKuil CMBICI
MHTETpaa

97 Brruncnenue onpenen€éHHOro nHTerpaia
1o popmysne HotoTona-JlelibHuma

28 Brraucnenue onpenenéHHoro HHTerpana
no popmysne HeroTona-Jlelt6uuma

29 [IprMeHeHne uHTerpana 1 HaX0XACHUS
ioniaied IIoCKUx QUryp

30 [IprMeHeHne uHTerpana 1 HaX0XACHUS
00BEMOB reOMETPUYECKHUX TEI

31 [Tpumeps pemieHuit AudpepeHnnaIbHbIX

ypaBHEHUU




[Tpumepsl pemennii nuddepeHITuaTbHbIX

32 o
ypaBHEHHUI
Marematuueckoe MOJEeIUPOBAHHE

33 PEeaNBHBIX MPOIIECCOB C IMTOMOIIBIO
nuddepeHIaTbHBIX YPaBHEHUH

34 Kontpoinbnas padota: "[lepBoobpasznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue QyHKINU, HX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckne GyHKINU, HX
CBOWCTBA U TpapuKu

38 Tpuronomerpudeckne QyHKINAU, HX
CBOICcTBa U rpadUKu

39 Tpuronomerpudeckne QyHKINAN, HX
CBOICcTBa U rpadUKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TIOMOIIIbIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHHUH C TOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH

43 OT100p KOpHEHN TPUTOHOMETPUUYECKHX

YpPaBHEHUH € MOMOIIBIO




TPUTOHOMETPHUECKOM OKPY>KHOCTH

Pemenuie TpUroHOMeTpHUUECKUX

44
HEPABEHCTB

45 Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB

46 Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTprUeCcKux
HEPABEHCTB
KoHntponbhas pabora: "I'paduku

48 TPUTOHOMETPHUECKUX (PYHKITHIHA.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IBI PEIICHUS
norapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEILICHUS

norapu(pMHIECKUX HEPABEHCTB




OcCHOBHBIE MCTOJBI pCHICHUA

> UppalMOHATIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATIbHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTObl pelIeHus
UpPPaMOHATIBHBIX YPaBHECHUN
62 I'paduueckue MeTObl pelIeHus
UpPPaMOHATIBHBIX YPaBHEHUN
63 I'paduueckue MeTOIBI pemeHUS
IIOKa3aTeJIbHBIX YPAaBHEHHU
64 I'padmaeckne MeTO B pemeHHS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduaeckne MeTO Bl pemeHHs
Jorapu(pMUUECKUX YpaBHEHHM
66 I'paduaeckue MeTOBI pemeHHs
norapu(pMUUECKIX HEPABEHCTB
67 ['padrueckue METO B! peIIeHUS
norapu(MUIECKIX HEPABEHCTB
['padrueckue METO B! peIIeHuUS
68 MOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX
YpPaBHEHUNU
I'paduueckue MeTo bl pereHus
69 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX

YpaBHEHUU




70

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHBIX U JOrapu(MUUECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLIeHHs
MOKAa3aTeIbHBIX U JOrapu(OMUUECKUX
HEPaBEHCTB

72

KonTtponbHas pabdora: "MppanuonanbHele,
NoKa3aTebHbIC U JJoTapuMudeckue
HepaBeHcTBa"

73

KommnekcHeie uncna. AnreOpanueckas u
TpUrOHOMETpHYecKasi GOpMBI 3arncu
KOMIUIEKCHOTO YHCIIa

74

KommnekcHeie uncna. AnreOpanueckas u
TPUTOHOMETpHUYEcKasi pOpMBbI 3aIHCH
KOMILJIEKCHOT'O YHCIIa

75

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

76

Apudmerndeckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

77

I/I306pa)KCHI/IG KOMIIJICKCHBIX YUCCJI Ha
KOOpﬂHHaTHOﬁ INJIOCKOCTH

78

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpHHHaTHOﬁ IJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oii crenenun
13 KOMIUIEKCHOT'O YHCIIa

80

®opmyna Myaspa. Kopuu n-oii crenenun
13 KOMIUIEKCHOTO YHUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIAd




penieHus GU3NUECKUX U F€OMETPHUUECKHUX
3a1au

KoHnTtposnbhas pabora: "KomMruiekcHbie

82 |
yucna

83 HatypanbHble u 11e1ble Yrciia

84 HatypanbHble u 11e1ble Yrciia

85 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
LEJbIX YUCEIl

86 [TpruMmeHeHre TPU3HAKOB IETUMOCTH
LEJbIX YUCEIl

87 [TpyuMmeHeHre TPU3HAKOB JIETUMOCTH
nensix yncen: HOJI m HOK

88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nensix yrcen: HOJl u HOK

89 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
IEJTBIX YUCEII: OCTATKH IO MOIYJTIO

90 [TpumeHeHHe TPU3HAKOB JACTUMOCTH
IEJTBIX YUCEII: OCTATKH 110 MOIYJTIO
[TpumeHeHre TPU3HAKOB JICTUMOCTH

91 EJTBIX YUCEIT: arOpuT™ EBKIHIA JUIs
pENIeHHS 3a/1a9 B IEJIBIX YHCIax

92 Kontponbnas padota: "Teopust menbix
gucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHUM.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CJIEJICTBUS

94 CucreMa ¥ COBOKYITHOCTh YpaBHEHU.

PaBHOCHIBHBIC CHCTEMBI U CHCTEMBI-




CJIICACTBUA

95

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH palioHaIbHBIX
ypaBHEHU U

96

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MppalMOHAIbHBIX
YpaBHEHU I

97

OCHOBHBIE METO/IbI PELLIEHUS CHCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

98

OcHOBHBIE MCTOABI pCIICHUA CUCTCEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

99

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMHUUECKUX
YpaBHEHUU

100

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYIHOCTEH JIorapu(pMUIECKUX
yYpaBHEHUU

101

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3
pa3InYHBIX 001acTe HAYKH U peabHOM
JKU3HU, UHTEPIIPETalns MOJTyUYeHHBIX
pe3yJIbTaToB

102

IIpuMeHeHne cuCTeM K pEeIeHUI0
MaTeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00J1aCTel HayKu U peanbHON
JKU3HU, UHTEPIIPETALUS I10JIyYCHHBIX




pe3yJbTaToB

[IprimMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3ajau U 3aja4 u3

103 pa3IMYHBIX 00J1acTel HAYKU U PEATbHOU
KHU3HHU, UHTEPIPETaLs MOTyYEHHBIX
pe3yIbTaToB
KonTponpHas padora: "Cucremsl

104 palMoHATBHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUI"

105 PannonansHbIe ypaBHEHHMS C TapaMeTpaMu

106 PanuonanbHbie HEpaBEHCTBA C
napameTpamu

107 PanyonaneHbIE CUCTEMBI € ITApaMETPAMU

108 WppanmonansHbie ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpaMu

109 HppanmonaibHbIe CUCTEMBI C
napameTpamu

110 [Toxa3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA
C rmapaMeTpaMu

111 Iloka3zarenpHble CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckre ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamu

113 JlorapugpmuuecKkue CuCTEMBI ¢
napameTpamu

114 Tpuronomerpuieckrue ypaBHEHUS C
napameTpamu

115 TpuroHomeTpuuecKue HEPABEHCTBA C




napaMeTpamu

116

TpuronomeTpuyecKrue CUCTEMBI C
napaMeTpamu

117

[TocTpoeHue u uccneaoBanme
MaTeMaTUYECKUX MOJIeNIel peaTbHbIX
CUTYyallMil C IOMOIIbIO YPAaBHEHUH C
napameTpamu

118

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJEIIEH peabHbIX
CUTyaluil C IOMOUIBIO CUCTEM YPABHEHUN
C mapameTpaMu

119

ITocTpoenue u uccnegoBaHue
MaTEMATUYCCKUX MOI[CJICI71 PCaJIbHBIX
CUTYallU C MOMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMmu

120

Konrtponsnas pabdora: "3agauu c
napaMerpamu’

121

[ToBTOpenue, 06001IIECHNE,
cucTeMaru3auvs 3HaHui: "YpaBHeHus"

122

[ToBTOpenue, 06001IIEHNE,
cucTeMaru3auvs 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 060061IeHNE,
CUCTeMaTH3aIusl 3HaHW: "Y paBHEHUS.
Cucremsl ypaBHeHUH"

124

[ToBTOpenue, 06001IeHNE,
cucremaTusanus 3Hanuii: "HepaBencrna"

125

[ToBTOpenwue, 0600MIEHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencrtna"




[ToBTOpEeHmE, 0600IICHNE,

126 C] " 1
cucreMaru3anus 3HaHui: "HepaBeHcTBa
[ToBTOpEeHmE, 0600IICHUE,

127 cucreMaruzanus 3Hanuil: "[IponsBonHas u 1
e€é npuMmeHeHue"

[ToBTOpEHME, 0600IICHUE,

128 cucremarusanus 3Hanuil: "[IpousBoaHas u 1
e€ npumMeHeHue"
[ToBTOpenue, 06001ICHNE,

129 cucremarusanus 3Hanuil: "[IpousBognas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,

130 cucTeMaTH3anus 3HaHuit: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, o6odIIEHKE, 1
cucreMarusanus 3HaHui: "OyHkunn"

132 [ToBTOpenue, 06001IIECHNE, 1
cucreMarusanus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

134 Urorosast KoHTpOJbHASA paboTa 1

135 Urorosast KoHTpOJIBbHAS paboTa

136 [ToBTOpeHnue, 060061IeHNE, 1
CHCTeMaTu3alys 3HaHUI

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME
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