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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas (OpMYJIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYECHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadyajlaM MaTEMaTHYECKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUKCIEHUsD», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud U ONepaluu: JeJIeHHe Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pe3ynbTaTe OOydYarouIMecss OBJAJCBAIOT PA3JIMYHBIMU METOJAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJEeIOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUHN, a TAKXKE BBIPAKCHHI,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHUs 3a1ad U3 APYruX y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznuyHoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHO. Ero m3yueHwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMABHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3/eibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH U MCIIOJIb30BATh €0 JJisi BHIPAXKEHUS CBOUX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. [lpumenenue apoOedt U MPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTENLHOTO YHMCIa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHS, TIPaBUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1IEBIX U APOOHO-PAIIMOHATBHBIX YPABHCHHUMN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YNCITOBBIX BBIPAKEHUMN, COJIEPIKAIIMNX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

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

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TreoOMETPUYECKUN CMBICI W
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocodbl 3agaHus (QyHKIuU. B3auMHO oOpaTtHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuuu. IIpoMexyTkn MOHOTOHHOCTH (PYyHKUMU. MaKCUMyMbl U MHUHHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypajdbHBIM U 1I€JIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBATENBLHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH reOMETpUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yHkiui. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeNbHOUN K rpa@uKy (yHKIHH.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOTO — amnmapara iU
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucna. IIpumenenne npru3HakoB AECIMMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckass U TpPUTOHOMETpUYecKas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIIeHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUICHUS CHCTEM M COBOKYIHOCTEW PALMOHAJIBHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAaHUIO (YHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OINpPEAENICHHs CKOPOCTM M YCKOPEHHs MHpouecca,
3aJIaHHOTO (HOPMYJION MK TpauKoM.

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

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uHTErpajsa A HAXOXKIEHUS IUIOIIAAeH MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCUHCKOro  oO0miecTBa,  MPEJCTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BAaHUE ATUX JOCTHXKEHUM B APYrHX HayKax, TEXHOJIOTusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIbHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHANBHOM  ACSTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU KU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COLMATbHON
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHUS M 3HAYUMOCTH ISl PAa3BUTHS LUBUIM3ALMH, OBJIAJCHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeicTBus:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHYS U CPaBHEHMSI, KPUTEPHUH MMPOBOUMOTO aHAJIH3a,;

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJCHUSIX W YTBEPKICHUSAX, MPEAjiaraTh KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIOTE3Y, APTyMEHTHUPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHEHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM IpeacTaBICHNUS,

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

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYLIECTBY 00CYXIaeMOil TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENLHONW  pedeKkcuu KaK  OCO3HAHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUH 3a]1ayH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIINOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW PabOThI, pacmpencsiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOM JACHCTBHUS C JIPYTMMHU YJIEHAMH KOMAaH[bl, OLICHUBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEAMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM pabouell mporpamMmbl y9eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENIBHBIX YUCEI, MOYJIb AEUCTBUTEIIBHOTO YHCIIA;

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

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOZIHO OMNEpUPOBATh TIOHATHEM: CTENEHb C IIeJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJTHO OIIEPUPOBATH MOHATUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMU: APKCHHYC, APKKOCUHYC M apKTAHI€HC YMCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy be3y u teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENIN [JIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSIMHU i1 TpeoOpa3zoBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, TOKa3aTelbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUYECKOE YpPABHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAaHUEM alllapara aiareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUAMHU: OOJACTH OIpPENETICHUS U MHOXXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOOJbllee M HAuUMEHbIIee 3HaueHHe (YHKIHH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I10Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BaTh MX rpaduKU A pEUIeHUs
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpHU PEIIeHUH 3a/lady U3 JPYTruX y4eOHBIX MPEIMETOB M peanbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBarOIasi FT€OMETpUUECKasi MPOrpeccusl, JUHEHHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE W OTpPaHHYEHHBIC IOCJIEI0BATEIILHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpPUPOBaTh MOHATHEM: (YHKIUS, HEMpEepbIBHAsS Ha OTpeE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIHH
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapat Jjisl OMUCaHUs! peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHUS U HEPABEHCTBA.

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

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOMHO OMEpHUpPOBATh TMOHITHEM OCTaTKa IO MOIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUYECKOM (popMe, BBINIOJIHATh apU(PMETHUECKUE ONEepali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TpH pEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKre U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMBbI IO YCIOBHUIO 33/a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOI0 aHAJIM3A:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COUHAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Hototona-JIeliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
MHOXecTBO JIeHICTBUTENBHBIX YHCEIL.

1 MHuorounensl. PanionanabHble ypaBHEHUS U 24 1 0 bubnnoreka [JOK
HepaBeHCTBa. CUCTEMBI IMHEUHBIX https://m.edsoo.ru/8a144960
YpaBHEHUU

5 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1 0 bubnnoreka [JOK
LEJIBIM [IOKa3aTeIEM https://m.edsoo.ru/8a144960

3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH. 15 1 0 bubmmnoreka HOK
HppanmonainsHble ypaBHEHUs https://m.eds00.ru/8a144960

4 [TokazarenpHas pynkums. [lokazarensHbie 10 1 0 bubnmnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/8a144960

5 Jlorapudpmuueckas pyHKIUS. 18 1 0 bubmuoreka [IOK
Jlorapudmuueckue ypaBHEHUs https://m.edsoo.ru/8a144960
TpuronomeTpruyeckue BoIpaKeHUs U bu6muoreka [JOK

6 22 1 0
ypaBHEHUSA https://m.edsoo.ru/8a144960

7 [Tocmen0BaTeIbHOCTH U MPOTPECCHH 10 1 0 E;I[?sj?/l;lr?eegj)gr(jgalM 960

but6mmoreka [IOK

8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1 0 https://m.edsoo.ru/8al44960

9 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS 5 5 0 but6mmoreka [IOK

3HAHUH

https://m.edsoo.ru/8a144960
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11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 HccnenoBanue QyHKIMI ¢ TOMOIIBIO 29 1 bubnuoreka [IOK
MPOU3BOIHOMN https://m.edsoo.ru/8a144960
bubnunoreka LIOK
2 Hepsoodpasnas u murerpan 12 1 https://m.edsoo.ru/8a144960
3 I'paduiku TpUrOHOMETPUUECKUX (PYHKIIHA. 14 1 bubmmoreka [JOK
TpuroHomeTpudyeckre HEpaBeHCTBA https://m.edso0.ru/8a144960
4 HppaunoHanbHble, IOKa3aTEIbHbIE U 24 1 bubmmnoreka HOK
norapuMuUecKue HepaBeHCTBA https://m.edso0.ru/8a144960
bubnmorexa LIOK
K 1 1
> OMILICKCHBIC THCTa 0 https://m.edsoo.ru/8a144960
bu6mmoteka IIOK
H 1 1
6 BTYPAIILHHIE M [EAHIE THCTA 0 https://m.edsoo.ru/8a144960
CucTeMBbl paroHATBHBIX, HPPAMUOHATBHBIX
7 noxasaTeniHIII)IX U JIora I/I(l)l\fl/?‘l:CKI/IX 12 1 Bubmmorexa [IOK
. P https://m.eds00.ru/8a144960
ypaBHEHUM
bubnunorexa LIOK
1 1
8 3anadu ¢ napaveTpam 6 https://m.edsoo.ru/8a144960
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 16 9 bubnunorexa LIOK
3HaHUHN https://m.edsoo.ru/8a144960
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Nen/m Tema ypoka Koutpoabubie IIpakTuyeckue Aara tupposkie
Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTsI pecypest

[[MHOk€ecTBO, Onepaluy HaJl MHOKECTBAMHU

1 N 1 bubmoreka ITOK
U UX CBOMCTBA

2 JuarpamMmel Diinepa-Benna 1 Bubmiorexa LIOK

3 [IpuMeHeHne TeOpPETUKO-MHOKECTBEHHOTO 1 bubnuoreka [JOK
arrapara Jiisi peleHus 3a1a4
Parmonanpubie ynciaa. OOBIKHOBEHHEIE U bubmoteka [IOK

4 JECSITUUHBIE JPOOU, TPOLIEHTHI, 1
OECKOHEYHBIE TTEPUOINUECKHE Ipodu
ParmonanpHbie ynciaa. OOBIKHOBEHHEIC U bubmoteka [IOK

5 JECSITUUHBIE TPOOH, TIPOLIEHTHI, 1
OecKOHEeUYHbIE IEPUOANYECKHE APOOH

6 [Ipumenenue npoOeli 1 POLIEHTOB IS 1 Bubmoreka [JOK
pelieHust NpUKIaAHbIX 3a7a4

5 [Ipumenenue npoOeit U IPOLIEHTOB TSt 1 Bubmoreka [JOK
perieHust TPUKIATHBIX 3a7a9

8 JleficTBUTENbHBIC YKCla. PalioHaabHBIE 1 bubmoteka IIOK
HppalMOHAIIbHBIE YHCIIa

9 Apudmernueckue oneparuu ¢ bubmunorexa [JOK
JNENCTBUTENbHBIMU YU CIIAMU L

10 Moynb 1eHCTBUTENBHOTO YHCIA H €r0 1 bubnnorexa LIOK




CBOMCTBA

11

12

13

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKpYTJICHMS, TPUKHUIKA U OLICHKA
pe3yJibTaTta BBIYMCIEHUN

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METObI PELICHUS LENbIX U
JIPOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

bu6nmoreka IJOK

bu6nmoreka IJOK

Bbu6nuoreka IJOK

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-PaLMOHAJIbHBIX YPAaBHEHUHN U
HEpaBEHCTB

bubmuoreka LIOK

15

16

17

MHOro4wIieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4JIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHoOro4ieHs! ¢ HeIbIMA KOA(PPHUIIUEHTaAMH.

Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

bubmuorexa LIOK

bubmoteka [IOK

bubmuorexa LIOK

18

19

20

Pemenne cucreM TMHEHHBIX YpaBHEHUI

Martpuua cucTeMsl JINHEWHBIX YPaBHEHUM.

Onpexnenurens MaTPUIBI 2X2, €T0
T€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIYMCIIEHHE €70 3HAUEHUS

Onpenenurens MaTPUIBI 2X2, €T0
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYHMCJICHHUE €r0 3HAYCHHS

bubmunorexa LIOK

bubmoteka IIOK

bubmuoteka IIOK




21

[IpumMenenue onpeaenuTens A perieHus
CHUCTEMBbI JINHEHHBIX YpaBHEHUM

bubmuoteka IIOK

22

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIIbIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUI

bubmuoteka IIOK

bu6nmoreka IJOK

24

KonTponbhas padora: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

bubmuoreka LIOK

25

OyHKIMA, CTIOCOOBI 3a1aHus (PYHKITUH.

B3anmnuo o6parubie ¢pynkmmun. Kommosurmst

byHKIUH

bubmuoteka LIOK

26

27

I'padux GpyHKIMHU. DIeMEHTapHbIE
npeoOpa3oBanus rpadukoB GpyHKINN
OO6nacTh ornpeJieNeHUus] © MHOYKECTBO
3HadeHuil pyHkuuu. Hynn QyHkmm.
ITpomexyTKH 3HaK MOCTOSIHCTBA

bubmoteka [IOK

bubmoteka [IOK

28

YéETHble U HEYETHBIE PYHKIIMHU.
[lepuognueckue pynkuuu. [Ipomexytku
MOHOTOHHOCTH (DYHKITHH

bubmuoreka LIOK

29

MakcumMyMbl U MUHUMYMBI () YHKITHH.
HauOossiee 1 HanMeHbIlIee 3HAUEHNE
(GYHKIIUN Ha IPOMEXKYTKE

bubmunorexa LIOK

30

31

Jluneiinas, KBaJpaTu4Has u JIpoOHO-
TuHeHas QyHKIUN

DeMeHTapHOE UCCIIEJIOBAHUE U
MOCTpOeHHE TpauKOB ITUX QYHKIUN

bubmoteka IIOK

bubmuoteka IIOK




DneMeHTapHOE UCCIIeIOBAHUE U

bubmuoteka IIOK

32 .
MOCTPOCHUE IPAPUKOB ITUX (YHKITUN

33 CrteneHsb ¢ 1eNbIM MMoKasaTenemM. buaom bubnuoreka [JOK
Herorona

34 CrelneHs ¢ IenbIM IToKa3aTeneM. buaom Bubmmoreka ITOK
Herotona

35 Crenennast GyHKIUS C HATYPAJIbHBIM H Bbubnmnorexa [IOK
1esbIM nokaszareneM. E€ cBoiicTBa u rpaguk

36 KonTponbnas padora: "Crenennas Bbubnmnorexa [IOK
¢ynkuus. E€ cBoiicTBa u rpapux”

37 ApudmeTnueckuii KOpeHb HaTypaIbHOU Bbubmurorexa [JOK
CTEIIEHU U €r0 CBOWCTBA

38 ApudpmeTrueckuii KOpeHb HaTypaibHOU bubmnorexa [JOK
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHM, bubmuorexa [JOK
CoJieprKallMX CTENEeHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, bubnuoreka [IOK
COJIEpIKaIMX CTENIEHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIIOBBIX BBIpAXKEHUM, bubmuorexa [JOK
COJIep KaIlMX CTENEeHH U KOPHU
WppanmonansHele ypaBHeHNsA. OCHOBHbBIE bubauoreka [JOK

42 METO/Ibl PEIICHUS UPPALMOHATIBHBIX
YpaBHEHUI
WppanmonansHbie ypaBHeHNsA. OCHOBHbIE bubauoreka [JOK

43 METO/]Ibl PELIECHUS NPPALMOHAIBHBIX
YpaBHEHUH

44 WppanmonansHble ypaBHeHUs. OCHOBHbIE bubnuoreka [JOK

MCTOAbI pCIICHUS UPPALUOHATIBHBIX




YpaBHEHUU

45 PaBHOCUITbHBIEC TIEPEXO/IBI B PEILICHUN bu6nmoreka IJOK
HppalMOHAIIbHBIX YPaBHEHUI

16 PaBHOCUITbHBIE TIEPEXO/IBI B PEILICHUN bu6nmoreka IJOK
HPPALMOHATIBHBIX YPAaBHEHUN

47 PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN bubnuoreka [JOK
HPPalMOHAIIbHBIX YPaBHEHUI

48 PaBHOCUITBHBIE TIEPEXO/IBI B PEIICHUN Bbu6nmoreka IJOK
HPPalMOHAIIbHBIX YPaBHEHUM
CoiicTBa 1 rpad K KOpHS N-O CTENeHH Bbubmurorexa [JOK

49 Kak (QyHKIIMH 0OpaTHO CTENICHH C
HaTypaJbHbIM [1I0Ka3aTelIeM
CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTENEHU bubmmoteka [IOK

50 Kak (QyHKIIMM OOpaTHOM CTENeHHU C
HATypaJbHbIM [I0Ka3aTelIeM
KonTponbnas padora: "CsoiicTBa u rpaduk bubmmoteka [IOK

o1 KOpHs N-o¥ creneHu. MppanroHanbHbIe
ypaBHEHHUS"

52 CreneHb C pallMOHAIbHBIM [TOKA3aTENEM U Bbubmumorexa LIOK
€€ CBOICTBA

53 Crenenb ¢ pallMOHAIBHBIM MTOKa3aTENEM U Bubmmorexa LIOK
e€ CBOICTBA

54 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTEIEM U Bubmoreka [JOK
€€ CBOICTBA

55 IToka3zarenbHast GyHKIMS, €€ CBOCTBA U bubauoreka [JOK
rpadpux

56 Hcnonb3oBanue rpaduka GyHKIMM 115 bubmmoreka [IOK

peLIeHusl ypaBHECHUI




Hcnonb3oBanue rpaduka GyHKIMM 115

bubmuoteka IIOK

S7

pELIeHNs] ypaBHEHUI

[TokazaTenbHbie ypaBHeHU. OCHOBHbIE Bubmuorexa LIOK
58 METO/Ibl PEIIECHNUS [T0KA3aTEIbHBIX

YpaBHEHUU

[TokazatenbHbie ypaBHeHUS. OCHOBHbBIE bubmmorexa [IOK
59 METO/Ibl PEIIECHNUS [T0KA3aTENbHbIX

YpaBHEHUU

IlokazarenbHble ypaBHEHUSA. OCHOBHBIE Bbub6nuoreka [IOK
60 METO/Ibl PEIIECHNUS [T0KA3aTENbHbIX

ypaBHEHUH
61 KonTponbnas padora: "[lokazarenbHas Bubnmnorexa [IOK

¢ynkuus. [TokazarenbHble ypaBHeHUs"
62 Jlorapum uucna. CpoiicTsa norapudma Bubmiorexa LIOK
63 Jlorapudm uncna. CoiicTsa norapudma bubmuorexa LIOK
64 Jlorapudm uncna. CoiicTsa norapudma Bubmiorexa HOK
65 JlecATHYHBIE U HATYPATbHBIE JIOTapHpMbI Bubmiorexa LIOK
66 JlecATHYHBIE ¥ HATYPATbHBIE JTOrapHpMbI Bubmaorexa LTOK
67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX bubauoreka [JOK

sorapupmbl
68 [IpeoOpa3oBaHue BbIpaXeHHH, CoepIKaLuX bubmmorexa [IOK

Jorapu@msl
69 [IpeoOpa3oBanue BBIpaXKEHUN, COACPIKAIINX bubnuoreka [JOK

norapupmbl




20 Horqa)ipnq)MquCKaﬂ (byHKIMSA, €€ CBONCTBA H bu6nmoreka [IOK
rpauk

7 Hoz)lpnq)MquCKaﬂ (byHKIMSA, €€ CBONCTBA H bu6nmoreka [IOK
rpauk

79 Hcnons3oBanue rpaduka GyHKIUU A5 Bubmmoreka [IOK
pELIeHNs] ypaBHEHUI

73 Hcnonp3oBanune rpaduka GyHKIMNA 115 Bbubnmnorexa [IOK
pelIeHns] ypaBHEHUN
Jlorapudmuueckue ypaBaeHus. OCHOBHBIE Bubmmorexa [OK

74 METOBI peIIeHUs JIOTapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHnus. OCHOBHbIE bubmmorexa [IOK

75 METObI pelIeHus JIorapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE Bbubmumoreka LIOK

76 METObI pelIeHus JIorapu(PMUIECKUX
ypaBHEHUH

o PaBHOCHIIBHBIE TTEPEXO/BI B PELICHUHN bubmnorexa [JOK
Jorapu(PMUYECKUX YpaBHEHUM

78 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUHN bubmmorexa [IOK
Jorapu(PMUIECKUX YpaBHEHUN

79 KontponsHas pabdora: "Jlorapudpmuueckas bu6mmoteka LIOK
¢ynkuus. Jlorapupmuueckue ypaBaenus"

80 Cunyc, KOCMHYC, TAHT€HC U KOTAHT€HC Bubmoreka [JOK
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC Bubmuoreka LIOK

YHCIIOBOTO apryMeHTa




ApKCHHYC, apKKOCUHYC U apKTaHI€HC

bubmuoteka IIOK

82
YHCIIOBOTO apryMeHTa
83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC bubnuoreka [JOK
YKCJIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy HOCTb, Bbub6nuoreka [IOK
84 onpeielIeHUE TPUTOHOMETPUUECKHUX
(GyHKLMI YUCIOBOTO apryMeHTa
TpuroHomeTpuieckasi OKpy>KHOCTb, bubnmorexa [IOK
85 OIpeJieIeHue TPUTOHOMETPUUYECKUX
(GyHKLIMH 4HUCIOBOrO apryMeHTa
86 OCHOBHBIE TPHTOHOMETPHIECKHE POPMYIIBI Bubmiorexa LIOK
87 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI bubmuorexa LIOK
88 OCHOBHbBIE TPUTOHOMETPHYECKHE HOPMYIIBI bubmuorexa LIOK
89 OCHOBHBIE TPHTOHOMETPHIECKHE (POPMYITBI Bubmiorexa LIOK
90 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX Bubnmnorexa [IOK
BBIPA)KCHU I
91 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX bubauoreka [JOK
BBIPAKCHUIN
92 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX Bubmmorexa [IOK
BBIPA)KCHU I
93 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX Bubmmoreka [IOK
BBIPA)KCHU I
94 PellieHne TPUrOHOMETPUYECKUX yPaBHEHHU Bubmaorexa LTOK
95 PemieHne TpPUrOHOMETPUYECKUX ypaBHEHUH Bubmaorexa LIOK




bubmuoteka IIOK

96 Perienue TpUroHOMETPHUECKUX YpaBHEHUN
97 PellieHne TPUrOHOMETPUYECKUX yPABHEHHU Bromiorexa LIOK
98 Pelenye TPUrOHOMETPHYECKUX YPaBHEHUI Bubmiorexa TIOK
99 Pelenye TPUrOHOMETPHYECKUX YPaBHEHUH Bubmiorexa TIOK
100 PelieHne TPUrOHOMETPUYECKUX yPaBHEHHU Bubmiorexa LIOK
KoHntposbHas pabora: bubnmorexa [IOK
101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHE ypaBHEHUA"
ITocnegoBaTensHOCTH, CIIOCOOBI 3aJaHUs Bbu6nuoreka IJOK
102 nocJeioBaTeabHOCTeN. MeTon
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE ¥ OTPaHUYEHHBIE bubmuorexa [JOK
103 nocienoBarenbHOCTH. McTopus ananuza
0ECKOHEUHO MaJIbIX
104 ApudmeTnueckas mporpeccus Bubmiorexa LIOK
105 [eoMeTpuyecKas IIpOrpeccus Bubmaorexa LTOK
106 beckoneuHo yObIBarolasi reoMeTpu4ecKas bubauoreka [JOK
nporpeccus
107 CyMMa GeckoHEYHO YOBIBaroIIeH bu6mmoreka [JOK
r€OMETPUYECKON ITPOTPECCUH
108 JIMHENHBIN U DKCIIOHEHMAIIbHBIA POCT. bubmoteka IIOK
Yucno e. DopMyrna CIOKHBIX TPOIEHTOB
109 JIMHENHBIN U SKCIOHEHUMAIIBHBIA POCT. bubmuoteka IIOK

Uucno e. Dopmyita CI0KHBIX IPOLEHTOB




Hcnonws3oBanue nporpeccuu Jyisi pereHus

bubmuoteka IIOK

110 peanbHBIX 3a/1a4 IPUKJIAJHOrO Xapakrepa

111 KonTponpHas padora: Bubmoreka [JOK
"IlocnenoBarenbHOCTH U porpeccun”

112 HenpepsIBHBIE (YHKIIMH U UX CBOWCTBA Bubmiorexa TIOK

113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB bubmuoreka [JOK
byHKIUH

114 CpoiicTBa (h)yHKIMH HETIPEPHIBHBIX HA bubmuoreka [JOK
OTpe3Ke

115 CaoiicTBa (yHKIIHI HETIPEPHIBHBIX HA Bbubmurorexa [JOK
OTpe3Ke

116 Meroxa MHTEPBAIIOB ISl pELICHUS bubmuoreka [JOK
HEPABEHCTB

117 MeTto1 HHTEPBAIOB JJISI PEIICHUS bubmuoreka LIOK
HEPaBEHCTB

118 Meroxa UHTEPBAIIOB I pELICHUS bubnuoreka [IOK
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX BubGmoreka [TOK
GyHKIMA 17151 peleHns 3a1a9

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX bubmmorexa [JOK
GyHKIMA 17151 peleHns 3a1aq

121 IlepBas U BTOpas MPOU3BOIHBIE PYHKIMH bubnnorexa LIOK

122 Ompenenenne, TeOMETPUUECKUN CMBICTT bubmmorexa IJOK
MIPOU3BOTHOMN

123 Omnpenenenue, GU3NISCKUN CMBICTT bubmunoreka [JOK

MPOU3BOIHOMN




124 VYpaBHeHHE KacaTeIbHOU K TpaduKy 1 Bbubmmnorexa [IOK
byHKIHH

125 VYpaBHeHHE KacaTeIbHOU K TpaduKy 1 Bbubmmnorexa [IOK
byHKIIUN

126 ITpou3BOIHbIE HIEMEHTAPHBIX (PyHKIIUI 1 Bubmiorexa TIOK

127 [Tpou3BOAHbIE SIEMEHTAPHBIX (yHKIMIi 1 Bubmiorexa LIOK

128 [IponsBoaHAas CyMMBI, IPOU3BEICHUS, 1 bubmuoteka LIOK
YaCTHOTO ¥ KOMITO3HUIIUU ()yHKITHI

129 [Ipou3BoaHas CyMMBbI, IPOU3BEICHUS, 1 bubnmorexa [IOK
YaCTHOTO M KOMITO3ULIUU (YHKITHI

130 [IpousBoaHAas CyMMBI, IPOU3BEICHU, 1 bubmuoteka LIOK
YaCTHOTO M KOMITO3UIIUU (YHKITHI

131 KonrponsHas pabora: "IIponssonHas” 1 1 Bubmiorexa LIOK

132 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 1 bubanorexa [JOK
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3 AT 1 bubnuoreka IJOK
3HaHui: "OyHkun"

134 HUTorosas KOHTpoIbHas paboTa 1 1 Bubmiorexa LIOK

135 Utorosas KOHTpoJIbHas paboTa 1 1 Bubmaorexa LTOK
IToBTOpeHme, 0000IICHNE, CHCTEMATH3AITHS

136 P - i 1 bubauorexa [JOK
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOIT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Nen/m Tema ypoka Kontpoasnbie IIpakTuyeckue Aara HHppOBLIC
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTsbI pecypes:

[IprumeHeHue nporu3BOIHON K bubnmorexa [IOK
1 UCCJIEIOBaHMIO (PYHKIIMI Ha MOHOTOHHOCTh 1

U DKCTPEMYMBI

[IprumeHeHue nporu3BOIHON K bubnmorexa [IOK
2 UCCJIEIOBaHMIO (PYHKIIMI Ha MOHOTOHHOCTh 1

U SKCTPEMYMBI

IIpumeHeHnne npou3BOIHON K bubmuoreka LIOK
3 MCCIIeI0BaHMI0 (DYHKIIMI HAa MOHOTOHHOCTD 1

U DKCTPEMYMBI

[IprMeHeHne nponu3BOIHOM K bubmnorexa [JOK
4 MCCIIeI0BaHMI0 (DYHKIIMI HA MOHOTOHHOCTD 1

U DKCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K bubnuorexa [IOK
5 MCCIIeI0BaHNIO (DYHKIIMI HA MOHOTOHHOCTD 1

U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K bubmoteka IIOK
6 UCCIIEIOBaHUIO (DYHKIMI HAa MOHOTOHHOCTb 1

U SKCTPEMYMBI

Haxoxnenne HanOoJIbIIEro 1
7 HAaMMEHBILIETO 3HAYEHUs! HEMPEPHIBHON 1 bu6mmoreka [JOK

(GyHKIUHU HAa OTpe3Ke
8 Haxoxnaenne HanOoJIbIIero u 1 Bubmurorexa [TOK




HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHON
(GyHKLUHU Ha OTpe3Ke

10

11

Haxoxxnenne HanOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GYHKIINY Ha OTPE3Ke

Haxoxnenne HanOOJIbIIEro 1
HAUMEHBIIIETO 3HAYCHUS HEPEPBIBHOM
(GyHKIMHU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIEro 1
HAUMEHBIIIETO 3HAYCHUS HEPEPBIBHOM
(GYHKIIUU Ha OTpPE3Ke

bubmuoteka IIOK

bu6nmoreka IJOK

Bbu6nmoreka IJOK

12

Haxoxxnenne HanOoIbIIETO 1
HAUMEHBIIIETO 3HAUEHUS HEMPEPHIBHOM
(GyHKLIUU Ha OTpe3Ke

bubmuoreka LIOK

13

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

bubmuorexa LIOK

14

15

16

IIprMmeHeHne nporu3BOIHOMN ISt
HaXO0XIEHUS HAaUTY4YlIEro pelieHus B
MPUKJIaAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3alaHHoro GopMyIIoN WK
rpaduxom

[IpumeneHnre npou3BOIHOM 1S
ONPEAEIIEHUS CKOPOCTU U YCKOPEHUS
nporiecca, 3aIaHHoro GopMyJIoN WIH
rpadpukom

bubmoteka [IOK

bubmoteka IIOK

bubmoteka IIOK




bubmuoteka IIOK

17 Komnosunus ¢pyHkuumit

18 Komnosuuus ¢yHkmii Bubmiorexa LIOK

19 Komnosuius QyHKImii bubamorexa LIOK

20 FCOMeTqueCIfHe o0Opa3bl ypaBHEHUH Ha Bbubmurorexa [JOK
KOOPJMHATHOM INIOCKOCTH

21 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha bubmuoreka [JOK
KOOpPJMHATHOM IJIOCKOCTH

99 KoHntpoinbhas padora: "UccaenoBanue Bbubmurorexa [JOK
GYHKIHH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpa3Has, OCHOBHOE CBOICTBO bu6mmoteka LIOK
epBOOOpa3HBIX

24 [IepBooOpa3Hble 351eMeHTapHbIX (QYHKIUH. bubmmoteka [IOK
[IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX

o5 [TepBoOOpazHbIe IeMEHTAPHBIX (QYHKIIMH. bubmoreka [IOK
[TpaBuia HaX0XKJEHHS IEPBOOOPA3HBIX

26 Huterpai. I'eoMeTpuyecKkuii CMBICIT bubmnorexa [JOK
UHTETpaa

97 Brruucnenue onpenenéHHOro HHTErpaia 1mno bubmmorexa [IOK
dbopmyne Hetotona-Jleitoauia

28 Brruncnenue onpenenéHHoro HHTErpaia 1o bubauoreka [JOK
dopmyne Hetorona-Jleitbnuia

29 IIpuMeHeHne nHTErpana sk HaX 0K ICHUS bubmmorexa [JOK
TUIOINAACH TIOCKUX QUTYp

30 [IpruMmeHeHne uHTErpaia s HaX OKICHUS Bubmoreka [TOK

00BEMOB reOMETPUYECKHUX TEI




31

[Tpumeps! pemenuii muddepeHaITbHbIX
ypaBHEHUH

bubmuoteka IIOK

32

33

34

[Tpumeps! pemenuii muddepeHraaTbHbIX
ypaBHEHU I

Matematuueckoe MOACIUPOBAHNE
pealIbHBIX MPOLECCOB C MOMOIIbIO
muddepeHIMaTbHBIX YpaBHEHUI

KoHntposbhas padota: "[lepBoobpasznas u
uHrerpan"”

bubmuoteka IIOK

bu6nmoreka IJOK

Bbu6nuoreka IJOK

35

36

37

Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpapuKu

Tpuronomerpudeckue GyHKLINHU, UX
CBOWCTBA U rpaduKu
Tpuronomerpuyeckue GyHKIIMH, UX
CBOWCTBA U rpaduKu

bubmuoteka LIOK

Bbu6nmoreka IJOK

bubmuorexa LIOK

38

39

40

Tpuronomerpuueckue GyHKIIMH, UX
CBOICTBa U rpaduKu

Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

OT160p KOpHEH TPUTOHOMETPUUECKHIX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

bubmuorexa LIOK

bubmoteka [IOK

bubmuorexa LIOK

41

OT60p KOpHEH TPUTOHOMETPUUECKHIX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

bubmunorexa LIOK

42

OT60p KOpHEH TPUTOHOMETPUIECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

bubmuoteka IIOK




OT160p KOpHEH TPUTOHOMETPUUECKHUX

bubmuoteka IIOK

43 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pewienne TpuroHOMeTpU4ECKUX bubnuoreka [JOK
HEPABEHCTB

45 PelieHue TpuroHOMETpUYECKUX bubmmorexa [IOK
HEPaBEHCTB

16 Pentenne TpuroHOMETPUUECKHUX bubnmorexa [IOK
HEPaBEHCTB

47 Pemienne TpuroHOMETpUYECKUX bubmuorexa [IOK
HEPABEHCTB
Kontponbhas padora: "I'paduku bu6moreka [JOK

48 TPUTOHOMETPUUYECKUX (QYHKIUH.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OcHOBHBIE METO/BI PELLIEHUS bubnuoreka [JOK
[IOKa3aTeJIbHBIX HEPABEHCTB

50 OcCHOBHBIE METO/IbI PELLIEHUS bubmuorexa [JOK
[I0Ka3aTeJIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/BI PEILIEHUS bubnuoreka [IOK
[I0Ka3aTeJIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLIEHUS bubauoreka [JOK
[IOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELICHNUS bubmmorexa [IOK
norapu(pMUIECKIX HEPABEHCTB

54 OcHOBHBIE METO/BI PELLIEHUS bubauoreka [JOK
JorapupMHUECKUX HEPABEHCTB

55 OcHOBHBIE METO/BI PELLICHUS bubnuoreka [JOK

norapu(pMHUECKUX HEPABEHCTB




OCHOBHBIC MCTObI pCHICHUA

bubmuoteka IIOK

%6 J0rapu(pMHUECKUX HEPABEHCTB

57 OcHOBHBIE METO/IbI PELLICHUS bubnuoreka [JOK
UPPALMOHAIBHBIX HEPABEHCTB

59 OCHOBHBIE METObI PELICHUS bu6nmoreka IJOK
UPPALMOHAIBHBIX HEPABEHCTB

59 OcCHOBHBIE METO/IbI PELLICHUS bubmuoreka [JOK
UPPALMOHAIBLHBIX HEPABEHCTB

60 OcCHOBHBIE METO/IbI PELLICHUS bubmuorexa [IOK
UPPALMOHAJIBHBIX HEPABEHCTB

61 ['padpuaeckue MeTOIBI peIICHUS bubnmorexa [IOK
UPPALMOHATIBbHBIX YPABHEHUN

62 I'padmuueckue meTos! peneHus bubmmoteka [IOK
MPPALMOHAIBHBIX YPABHEHUN

63 I'paduueckue metos! peneHus bubmmoteka [IOK
ITOKa3aTeJIbHBIX YPaBHEHHUU

64 I'paduueckue MeTObI perIeHus bubnuoreka [IOK
MIOKa3aTeJIbHBIX HEPABEHCTB

65 I'padmuueckue meTos! penieHus bubmmoteka [IOK
JorapupMHUUECKUX ypaBHEHUI

66 I'paduueckue MeTo bl pereHus bubauoreka [JOK
Jorapu(pMUUECKUX HEPABEHCTB

67 I'paduueckue MeTobI peneHus Bubmmorexa LIOK
JorapupMHUUECKUX HEPABEHCTB
['padpuaeckue MeToIbI pemIeHHst bubmunorexa [JOK

68 MOKa3aTEeIbHBIX U JIOTApUPMUIECKUX

ypaBHEHUI




69

I'paduueckue MeTo Bl pemeHus
MOKAa3aTeNNbHbBIX U JTOrapu(OMUUYECKUX
ypaBHEHUH

bubmuoteka IIOK

70

I'paduueckue MeTo Bl pemeHus
MOKA3aTebHBIX U JTIOTapU(OMUIECKUX
HEPABCHCTB

bubmuoteka IIOK

71

72

73

['padmyeckue METOABI pelICHH
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

KoHnTtpoinbHas padora: "UppanroHaibHbIE,
MoKa3aTeNbHbIe U TorapuMuueckue
HepaBeHCTBA"

KommnnekcHsble uncna. Anredpandeckas u
TpUrOHOMEeTpHUUecKast (HOpMBbI 3arucu
KOMIUIEKCHOTO YHCJIa

Bbu6nmoreka IJOK

Bbu6nmoreka IJOK

Bbu6nmoreka IJOK

74

KommnekcHele yncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (hOpPMbI 3aITUCH
KOMIIJIEKCHOT'O YHCIIa

bubmuoreka LIOK

75

76

Apudmernueckue onepanuu c
KOMIIJIEKCHBIMHU YHCJIaMU
Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YK CIIaMU

bubmuorexa LIOK

bubmoteka IIOK

77

N300pakeHne KOMIUJIEKCHBIX YHCel Ha
KOOPJMHATHOM TIIOCKOCTH

bubmunorexa LIOK

78

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAMHATHOM IIOCKOCTH

bubmuorexa LIOK

79

®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIIJIEKCHOT'O YnCia

bubmuoteka IIOK




®opmyna Myaspa. KopHu N-oi creneHu u3

bubmuoteka IIOK

80 KOMILIEKCHOI'O yHrcia
IIprmeHeHre KOMIUIEKCHBIX YUCEN IS bubmuoteka IIOK

81 petieHus GU3NIECKUX U T€OMETPUICCKUX
3a7a4

82 KoHnTtpoinbnast pabora: "KomriekcHbie Bbubmuroreka [JOK
gucia"

83 HarypasbHble 1 LieJble YucIa bubsmorexa LIOK

84 HaTypaibHble U LeNble Yucia Bubmiorexa LIOK

85 [IpuMeHeHne TPU3HAKOB IEIIMMOCTH EITBIX bubnmorexa [IOK
qucen

86 IIprMeHeHre NPU3HAKOB JETUMOCTH LIENIBIX Bu6nuoreka IJOK
qucen

87 IIprumeHeHne NPU3HAKOB JETUMOCTH LIEJIBIX Bubnuoreka [IOK
yucen: HOJl u HOK

88 IIprMeHeHre IPU3HAKOB AEITUMOCTH LIEIIBIX Bu6nuoreka IJOK
yucen: HOJl u HOK

89 IIprmeneHre NpU3HAKOB JETMMOCTH LIENIBIX bubmoteka IIOK
YUCEJl: OCTATKHU 110 MOYJIIO

90 [IprMeHeHre MPU3HAKOB AEITMMOCTH LEITbIX bubmunorexa LIOK
YHCEN: OCTATKHA MO MOYIIIO
IIprmeHeHre NpU3HAKOB JETMMOCTH LIENIBIX bubmoteka IIOK

91 YyuCesl: alropuT™ EBKiMIa s pereHust
3aJ1a49 B IEIBIX YHUCIax

92 KonTtponbHas padora: "Teopust nenbix bubmmoreka [IOK

yucen"”




93

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

bubmuoteka IIOK

94

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBHUSA

bubmuoteka IIOK

95

96

OCHOBHBIE MCTOJbI PCHICHUA CUCTEM U

COBOKYITHOCTEHN PallMOHAIIbHBIX YPABHEHHI

OcHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MpPPaLMOHATbHbIX
YpaBHEHUN

Bbu6nmoreka IJOK

Bbu6nmoreka IJOK

97

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHbIX
yYpaBHEHUHU

bubmuoreka LIOK

98

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

bubmuorexa LIOK

99

100

101

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUECcKux
ypaBHEHUU

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

[IpumeHeHne cucTeM K peLIEHUIO
MaTeMaTUUYECKUX 3a7ad U 3a7a4d u3
pa3IMYHBIX 001acTe HAYKU U peaslbHOM
YKU3HU, MTHTEpIPETaLus OTy4YEeHHBIX
pe3yJIbTaToB

bubmoteka [IOK

bubmoteka IIOK

bubmoteka IIOK




HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MaTeMaTHYCCKUX 3a/a4 U 3a71a4 U3

bubmuoteka IIOK

102 pa3IMYHBIX 00J1acTEl HAYKU U pealbHON
KHU3HHU, UHTEPIpEeTalys HOTy4eHHBIX
pe3yibTaToB
[IprMeHeHre HEpAaBEHCTB K PELICHUIO bubnuoreka [JOK
MaTeMaTHUYECKUX 3aJa4 1 3a/1a4 u3
103 pa3IN4YHbIX 00JacTel HayKu U pealbHOMN
KHU3HHU, UHTEPIpEeTalys MOTYyYeHHBIX
pe3yiIbTaToB
KonTponpHas padora: "Cucremsl bu6mmoreka [JOK
104 palMOHATILHBIX, UPPALIMOHATIBHBIX
[OKa3aTeIbHbIX U JIOrapu(pMUUECKUX
ypaBHeHHH"
105 PanuoHanbHbIE ypaBHEHHUS C TTApaMETPAMHK Bubmiorexa LIOK
106 PannonaneHbIE HEPABEHCTBA C bubmnorexa [IOK
napameTpamu
107 ParuoHanbHbIe CHCTEMBI ¢ TAPAMETPAMHK bubmuorexa LIOK
108 HppaurioHanbHbIE YpaBHEHHS, bubmmorexa [IOK
HEpaBEHCTBA C MapaMeTpaMu
109 HppanyroHanbHbIE CUCTEMBI C bubmmorexa [IOK
napameTpamu
110 IToka3arenbHble YpaBHEHUs, HEPABEHCTBA C bubauoreka [JOK
napameTpamu
111 I[Toka3aTenbHbIE CHCTEMBI C TapaMeTPaMH Bubmaorexa LIOK
112 Jlorapudmuueckre ypaBHeHus, Bubmiorexa LIOK




HEPAaBEHCTBA C IIapaMeTpaMHu

113

114

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

TpuronomeTpuyeckue ypaBHEHUS C
napaMeTpamu

bu6nmoreka IJOK

bu6nmoreka IJOK

115

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napaMmerpamu

bubmuoteka IIOK

116

117

118

TpuroHomeTpuyeckue CUCTEMBI C
napaMerpamu

[TocTpoenue u ncciaeaoBaHUE
MaTeMaTHYECKUX MOJICIICH peaTbHbIX
CUTyaIMi C MOMOUIbIO YPABHEHUH C
napameTpamu

IToctpoenue u ucciegoBaHue
MaTeMaTUYeCKUX MOJENIEH pealbHbIX
CUTYaIMi C MOMOUIBIO CUCTEM YPAaBHEHUN
C mapameTpaMu

Bbu6nmoreka IJOK

Bbu6nuoreka IJOK

bubmuorexa LIOK

119

ITocTpoenue u ucciegoBaHue
MaTEMATUYCCKUX MO}IGJ’IGﬁ PCATBbHBIX
CUTYaIMi C MOMOUIBIO CUCTEM YPAaBHEHUH
C mapameTpaMu

bubmuoreka LIOK

120

KonTponbhas pabota: "3anauu ¢
napameTpamu”

bubmuorexa LIOK

121

122

[ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHuil: "YpaBHEHH"
[ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3AIUS
3HaHui: "YpaBHeHus"

bubmoteka IIOK

bubmuoteka IIOK




[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS bubanorexa [JOK
123 3HaHuil: "YpaBHeHUS. CHCTEMBI
ypaBHEHUI"
124 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS bubanorexa [JOK
3HaHuii: "HepaBencrtna"
[ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL bubimorexa IIOK
125 3HaHuii: "HepaBencrna"
[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL Bbu6nuoreka IJOK
126 3Hanuii: "HepaBencrna"
197 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS Bubnunoreka [OK
3Hanuii: "lIponsBoaHas u e€ npumeHnexue"
128 [ToBTOpEHHE, 0000IIEHUE, CUCTEMATH3 AL Bbu6nmoreka IJOK
3HaHui: "lIponsBoaHas u €€ npuMeHeHue"
129 [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3ALIHS bubnuoreka I[JOK
3HaHui: "lIponsBoaHas u €€ npuMeHeHue"
130 [ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3ALIHS bubnuoreka I[JOK
3HaHuii: "MHTerpan u ero npumeHenue"
131 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS bubanorexa [JOK
3HaHui: "OyHkUNK"
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIH bubmmorexa IJOK
132 3HaHui: "OyHkun"
133 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS bubmmorexa IJOK
3HaHui: "OyHKIMK"
134 HWtorosas KOHTpoIbHas pabora Bubmiorexa LIOK
135 HWtorosas KOHTpoIbHas pabora Bubmaorexa LIOK
136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIH bubGmmorexa IIOK

3HAHUHI




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MareMatuka: anredpa v Hayajia MaTeMaTHYEeCKOro aHallu3a, FTeOMETPHUS.
Anrebpa u Hadasia MaTemMaTuueckoro anaiausa. 10-11 kmaccel: 6a30BbIN U
yrayOneHHblil ypoBuu: YueOuux/ III.A. Anumos, FO.M. Konsrun, M.B.

TkaueBa

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

I/IHTepaKTI/IBHaﬂ JOCKa

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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