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MNOACHUTEJBHASA 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 anreOpsl M MaTEeMaTHYEeCKOro aHalli3a 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-METOAUUYEeCKUe TuHuu: «Yucna
U BbIUKCIEHUsD», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJIEPKATENbHO-METOANYECKHE JMHUM HW3YYalOTCsl 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
U3BJICYCHUE KOPHS HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJICKCHBIX 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 HaXOXKJEHHE HauOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
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 3aJ1a4, HAIJIAIHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH 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 aHAJIOTHUA.

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
YCKOpEeHHsl TmpoueccoB. JlaHHas coaep)kareinbHas 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



BBIJIAIONTUXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH 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  AHAJIOTHI0, 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).



COAEPXAHUE OBYUEHUA
10 KITACC

Yucja 1 BBIYHCTIEHUS

Panmonanpabie uncna. OOBIKHOBEHHBIE W JCCATUYHBIC APOOH, MPOIEHTHI, OECKOHEUHBIE MEPHOJUYECKUE APOOH.
[IpumeneHue apoOeli U MPOIEHTOB VI PEIICHUS ITPUKIIAIHBIX 3a/1a4y U3 Pa3IMYHBIX OTpaciiei 3HaHUN U peabHON KU3HHU.

JetictBuTenpHble  uucaa. ParmoHanpHBIE W HppalMOHAJIbHBIC Yucla.  ApupMETHUYECKHE OIepalud  C
JNEeUCTBUTEIBLHBIMU YKCIIaMU. MoOAyJb TEMUCTBUTEIBHOTO YUCa U €ro cBoMcTBa. [IpuOmmkEHHBIE BHIYMCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenensp ¢ mnenbiM nokaszatenemM. buanom Herotona. Mcmonb3oBanue nmoaxoasiieiit OopMbl 3amucy JIeHCTBUTEIBHBIX
YUCeN IS PEUICHUS MTPAKTUYECKUX 3a/1a4 U IIPEJICTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHb ¢ pallMOHAIBHBIM MTOKA3aTEIEM U €€ CBOMCTBA, CTENIEHD C ICMCTBUTEIBHBIM MTOKA3ATEIIEM.

Jlorapudm yucna. CoiicTa jorapudma. JlecaTuuHble 1 HATYpaJIbHbIE JOrapU(PMBI.

CuHyC, KOCHMHYC, TAHI€HC, KOTAHT€HC YHMCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC M apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxxaecTBa M TOXIACCTBEHHBbIC TpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb ypaBHEHHS. PaBHOCUIIbHBIC YpaBHEHUS U
ypaBHEHUsI-CIeACTBUA. HepaBeHCTBO, pellIeHNE HEPABEHCTBA.

OcCHOBHBIE METOJBI PEIICHUS IENBIX U IPOOHO-PAIMOHATBLHBIX YPAaBHCHU M HEPABEHCTB. MHOTOWICHBI OT OJHOU
IEpeMEHHON. JlelleHne MHOro4YjIeHa Ha MHOTOWIEH ¢ OCTarkoM. Teopema be3y. MHOrouneHsl ¢  LEJIBIMU
koapunmentamu. Teopema Buera.

[IpeobpazoBaHus YKCIOBBIX BBIPAKEHUN, COACPIKAIIMX CTETICHU U KOPHHU.

HppanumonansHeie ypaBHeHUs.. OCHOBHBIE METOAbI PELICHUS UPPALIMOHATIBHBIX YPaBHEHU.

[TokazarenbHble ypaBHEeHHS. OCHOBHBIE METO/IbI PEILICHHS TTOKA3aTEIbHbIX YPAaBHEHUH.

[IpeobpazoBaHne BRIPAKECHUH, COJIEPKAITUX JIOTaPU(PMBI.



Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IBI PEUICHUS JIOTapU(PMUUECKIX YPaBHEHUH.

OcHoBHbIE TpuroHoMmeTpuueckue Qopmynsl. IlpeobpazoBaHue TPUTOHOMETPUUECKUX BbIpakeHUil. Pemenue
TPUTOHOMETPUUECKUX YPABHEHUN.

Pemenue cucreM JMHEHHBIX ypaBHEHMH. MaTpuia CUCTEMBI JIMHEHHBIX ypaBHEHUN. ONpenenurens MaTpuusl 2x2,
€ro F€OMETPUYECKUI CMBICI U CBOMCTBA, BBIYUCIICHUE €0 3HAYCHHUSI, IPUMEHEHUE ONIPENCIINUTENS Ul PELICHUS CUCTEMBI
JUHEWHBIX ypaBHEHUU. PelieHue npukiIagHbIX 3a7ad C MOMOIIBI0 CUCTEMbl JIMHEWHBIX ypaBHeHuU. McciemoBanue
MTOCTPOECHHOW MOJEIM C MTOMOIIBIO MATPULL U OIPEICIUTENCH.

IlocTpoeHne MaTeMaTHYECKUX MOJEIEH PEAIbHOW CUTyallMM C IOMOIIBI0 YpaBHEHUU W HEpaBeHCTB. IIpuMeHnenue
YPaBHEHUI U HEPABEHCTB K PEILICHUIO0 MaTEMaTHUECKUX 3a7a4 U 33a4 U3 Pa3IMYHbIX 001acTell HAYKU U PEabHOU KU3HU.

DOyHKUMH U TPaPUKH

®yHKus, cnocoObl 3aaanus QyHkuuu. Bzaumuo oOpatasle pyHkuuu. Komnosumus @ynkuuit. ['paduk ¢pyHKumu.
OnemeHTapHbIe TpeoOpa3oBaHus rpauKoB (PyHKIUH.

OOnacTh ompeneneHuss U MHOXeCTBO 3HaueHuM ¢GyHkuuu. Hymu @ynkumm. [IpoMexyTKu 3HAKONOCTOSHCTBA.
Uétapie u Heu€tHbie GyHKuuMH. lleproguueckue ¢yHkimu. [IpomMexyTkn MOHOTOHHOCTH (GYHKIHUUA. MakCUMyMbl U
MUHUMYMBbI QyHKUIMU. Hanbosnpinee 1 HauMeHbliee 3HauyeHust (PyHKIMHA Ha IPOMEXKYTKE.

Jluneiinas, kBagpaTuyHas U ApOOHO-TUHEIHAsS QYHKUNUU. DIIEMEHTApHOE HCCIEA0BAaHUE U IOCTPOCHHUE UX TPa(UKOB.

CrenenHast GyHKIMS ¢ HATypaldbHBIM U 1IeJIbIM MokazareneM. E€ cBoiicTBa u rpadguk. CpolictBa u rpaduk KopHs N-
Ol cTeneHH Kak (QyHKIIMM 0OpaTHOM CTENEHH C HATypaJIbHbIM ITOKa3aTeleM.

[TokazatenpHast U norapudmMuyeckas GyHKIIMH, UX CBOWCTBa U rpaduku. Vcmons3oBanue rpadukoB GyHKIMA A5
pelIeHus] YpaBHEHUM.

TpuroHomeTpruyeckasi OKpy>KHOCTb, ONPE/IETICHUE TPUTOHOMETPUUYECKUX QYHKUIUNA YUCIOBOTO apryMEHTA.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJIbHBIX Mpolleccax  sBieHusxX. ['paduku peanbHbIX 3aBUCUMOCTEI.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs MOCIIEeI0BaTEIbHOCTEH. MeTo ] MaTeMaTuueckoi MHAYKIUHA. MOHOTOHHbBIE
Y OIpPaHUYEHHBIE OCIIE0BATENBbHOCTU. VICTOPHSI BOZHMKHOBEHUS MATEMaTHMYECKOTO aHajdu3a Kak aHaliu3a OECKOHEYHO
MaJbIX.



ApudmeTrnueckast ¥ reoMeTpuueckas mporpeccur. beckoneuHo yObIBaroiasi reomerpuueckas nporpeccus. Cymma
OECKOHEYHO YOBIBAIOIIEH I'€OMETPUYECKON mnporpeccud. JIMHEMHBIA M 3KCNOHEHIMaNIbHbIA pocT. Yucno e. dopmyna
CJIOKHBIX IIPOLIEHTOB. Mcnionb30BaHue Nporpeccuu s PEMIEHUs PEaIbHbIX 3aa4 MPUKIIAJHOTO XapakTepa.

HenpepoiBHbIe QyHKIIMM ¥ WX CBOMCTBA. TOYkM pa3pbiBa. ACUMNTOTHI TpadukoB dyHkui. CBoiicTBa (yHKIUI
HEIPEPBIBHBIX Ha OTpe3ke. MeTo MHTEpBaIOB AJid pellieHrs HepaBeHCTB. [IpuMeHeHrne cBOMCTB HEMPEPbIBHBIX (YHKIIUN
JUISL PELIEHUS 3a/1a4.

[lepBasg u BTOpas npou3BoAHbIe PyHKUUHU. OnpenesieHue, reOMETPUYECKUM M (PU3HYECKUI CMBICI MPOU3BOIHOM.
VYpaBHeHME KacaTeabHON K rpaduky QyHKIUU.

[TpousBoHbIe aeMeHTapHbIX pyHKUIMN. [Ipon3BoaHast cyMMBbL, TPOU3BEIEHNUS, YACTHOTO U KOMITO3UIIUHN (DYHKIIUHA.

MHoskecTBa M JIOTHKA

MHoOk€eCTBO, onepanuy HaJ MHOXKECTBAaMU W MX CBOMCTBA. /narpammel Dunepa—BenHa. [IpumeHeHne TeopeTuko-
MHO>KECTBEHHOT'O allaparta JJisi OMHUCAHMS PEaNbHBIX MPOIECCOB WU SIBICHUH, MPU PELIECHUU 3aad U3 JPYrHX y4eOHBIX
IIPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, CIIEJACTBUE, JI0Ka3aTeIbCTBO, PAaBHOCHIIbHBIC
YpaBHEHMUS.

INDTAHUPYEMBIE  PE3VJIBTATBI OCBOEHMA  VYYEBHOI'O KYPCA  «AJITEBPA U1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIM YPOBEHbL) HA VYPOBHE CPEJIHEI'O OFIIETO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJBTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(OPMUPOBAHHOCTh IPAXKJAHCKON MO3UIMHU 00YYarOIIerocsi Kak akTUBHOTO M OTBETCTBEHHOT'O 4JIEeHA POCCUHCKOTO
oO0IIecTBa, MPEACTABICHUE O MAaTEMATUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYD, SIBJICHHIA, MPOLETYP
IPa)XIaHCKOro odmecTBa (BbIOOPHI, ONMPOCHI U JAPYroe), yMEHHE B3aUMOJEHCTBOBATh C COLIMAIbHBIMU HWHCTUTYTaMHU B
COOTBETCTBHUHM C UX (PYHKLHAMU U HA3HAUECHUEM;



2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCUNUCKOMN TPaKIaHCKOW MACHTUYHOCTH, YBAXEHHUS K MPOLUIOMY U HACTOSALIEMY POCCHUICKOM
MAaTEMATHKH, LEHHOCTHOE OTHOIICHUE K JOCTHMKECHHUSIM POCCHUUCKAX MaTEMaTUKOB M POCCUHMCKOM MaTEMATHYECKOMN
IIKOJIbI, UCTIOJIb30BaHKE 3TUX JOCTHXKEHUN B IPYTUX HayKaxX, TEXHOJOTHUSX, Chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUIICKOr0 Hapoja, chOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO
MOBEJICHUSI, CBSI3aHHOTO C IMPAKTUYECKAM IPHUMEHCHHEM [IOCTHKEHUM HAYKM W ACATEIBHOCTHIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIOYas SCTETUKY MAaTeMaTHYEeCKHUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad,
pELICHUH, PACCYXKICHUM, BOCIPUUMYNBOCTh K MATEMATUYECKUM ACTIEKTaM Pa3INYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSITh MaTeMaTHUYE€CKUE 3HAHWS B MHTEpPEcax 3J0pOBOro M Oe30macHOro odpasza
JKU3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3I0POBBIO (3I0pOBOE NMUTaHUE, COAJTAaHCUPOBAHHBIM PEXHUM 3aHATUNA U
OTHbIXa, peryispHas Qusnueckas aKTUBHOCTh), (PU3UUYECKOE COBEPIUICHCTBOBAHWE TMPU 3aHATUSIX CIOPTUBHO-
03JI0POBUTENILHOM JEATENBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HaHUE IIEHHOCTU TPYIOJIOOUs, MHTEPEC K Ppa3IMuHbIM cdepam mnpodeCcCHOHATBHOM
NESATETLHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW W €€ TPHIOKCHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymiein
npodeccu U peaau30BbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MAaTeMaTHYECKOMY
o0pa3oBaHHIO M CcamMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEUM JKM3HU, TOTOBHOCTh K AKTUBHOMY Y4YacCTHIO B PEIICHUU
MPAKTUYECKUX 33/1a4 MaTEeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOPMHPOBAHHOCTh AKOJOTUYECKON KyIbTYPhl, TIOHUMAHHUE BIIMSHHUS COIMAIBHO-YKOHOMUYECKUX IPOIIECCOB HA
COCTOSIHUE TIPUPOIHON M COLIMAIBHON CpeJibl, OCO3HAHUE TJI00ATILHOTO XapaKTepa AKOJIOTHYECKUX MPoOJieM, OpUEHTalUs
Ha MIPUMEHEHNE MaTeMAaTUYECKUX 3HAHUM ISl pelleHus 3a/1a4 B 00JaCTH OKPYXKAIOIEl Cpeibl, JITaHUPOBAHUE TTOCTYIIKOB
Y OLICHKH WX BO3MOHBIX MOCJIEACTBUM ISl OKPYKAOUIEH CPEIbI;



8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON
MPAKTUKKM, TOHMMAaHUE MAaTeMAaTHYeCKOW HAyKH Kak cdepbl UYeTOBEYECKON IeATEIHHOCTH, JTAloOB €€ pa3BUTHA U
3HAYMMOCTH JIJIsl pa3BUTHUSI IIMBUIIM3AIIMK, OBJIaJCHUE SI3bIKOM MaTeMaTUKH U MaTEMaTUYECKOW KYyJIbTYpOH KaK CPeICTBOM
MO3HAHUSI MHpPa, TOTOBHOCTb OCYIIECTBJIATH IMPOCKTHYIO MU HCCIEI0BATEIBbCKYIO JEATCIbHOCTh WHAMBUIYyIHbHO U B
rpymre.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble 1oruyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKUM MATEMATUYECKUX OOBEKTOB, MOHATHI, OTHOILIEHUN MEXIy
NOHATUSAMHU, (OPMYJIUPOBATH OIPEACIICHUS TOHATUN, YCTAHABIMBATh CYIIECTBEHHbIM MPHU3HAK KiIacCU(pUKALIIH,
OCHOBaHMSI /17151 0000ILEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIUPOBaTh U MPEeOOPa30BBIBATH CYKJIEHUA: YTBEPJIUTEIbHbIE U OTPULIATENIbHbBIE, CAUNHUYHbIE,
YaCTHbIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpPEUMs B (akTaX, JAaHHBIX, HAOTIOACHUSIX U
YTBEPKJICHUSIX, IPEIaraTb KPUTEPUH JUIs BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUMH;

JenaTb BBIBOABI C MCIOJB30BAHMEM 3aKOHOB JIOTUKHM, JEAYKTHUBHBIX W MHAYKTUBHBIX YMO3AKIIOYEHUH,
YMO3aKJIFOUYECHUH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JOKAa3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIACHUW (MpsSMbIE W OT NPOTHUBHOTIO),
BBICTpAauBaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBObI;

BBIOMpATh CHOCO0 pelleHus] yuyeOHOUW 3amauu (CpaBHUBATh HECKOJIBKO BapHaHTOB pEILICHHUs, BhIOMpaTh Hauboiiee
NOAXOSIIUNA ¢ YUETOM CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:



MCIIOJIB30BaTh BOMPOCHI KaK MCCIEN0BATEILCKUN HHCTPYMEHT MO3HAHUS, (OPMYJIUPOBATH BOMPOCH], (PUKCUPYIOIINE
MPOTUBOPEYHE, MPOOJIeMy, YCTaHABIMBaTh HCKOMOE U JaHHOE, (OopMUpOBaTh THIOTE3Yy, apTyYMEHTHPOBATH CBOIO
MO3UIINI0, MHCHHUE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, HCCJIEAOBAHHE IO YCTAHOBJIEHHUIO OCOOCHHOCTEU
MaTEeMaTUYECKOro 00bEKTa, SIBJICHUS, MPOIECCa, BRISIBJICHUIO 3aBUCUMOCTEN MEXTy 00BEKTaMHU, SIBICHUSIMH, IPOIIECCaAMU;

CaMOCTOATENLHO  (OPMYIHPOBATh OOOOIIEHUS W BHIBOABI 10 pe3yJabTaTaM IMPOBEAEHHOTO HAOIIOACHUS,
UCCIIEIOBAaHUSI, OLICHUBATH JIOCTOBEPHOCTH MOTYUYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000O0IIEHUI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOLECCA, a TAKKE BBIABUTATH MPEAINOJIOKEHHUS O €r0 Pa3BUTHUU B HOBBIX
YCIOBUSIX.

Pabora c nnpopmanueii:

BBISABJIATH Je(UIIMTHI UH(POPMAIUHU, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETA Ha BOMPOC U JJIsI PEILICHUS 3a/1auu;

BbIOMpaTh HWHGOpPMALUI0 W3 KHCTOYHUKOB Ppa3JIMYHBIX THUIIOB, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U
UHTEPHPETUPOBATH MHGOPMAIIMIO PA3IHMYHBIX BUIOB U (POPM Ipe/ICTaBICHNUS,

CTPYKTYpPHUPOBaTh HUH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (PopMax, WILTIOCTPUPOBATH rPadUIECKU;

OIICHUBATh HAAEKHOCTh MH(DOPMALIMH IO CAMOCTOSITEILHO CPOPMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXACHUS B COOTBETCTBUU C YCJIOBUSIMU U UENSIMHU OOIIEHUS, SICHO, TOYHO,
FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX H ITMCBMCHHBIX TCKCTaX, JaBaThb IIOSACHCHUS I10 XO)Iy pCH_IeHI/ISI 3aJa4u,
KOMMCHTHUPOBATDH HOHy‘{eHHBIﬁ pCSYJ'ILTaT;

B XOJie OOCYXJEHHUs 3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYKIaeMOW TEMBbI, TPOOJIEMBI, pelaeMoi 3ajayu,
BBICKA3bIBATh WJACH, HALICJIICHHBLIC HA IIOUCK PCHICHUSA, COIIOCTABIIATH CBOU Cy)KI[eHI/ISI C CY)I(I[eHI/IﬂMI/I z[pyrI/Ix y‘-IaCTHI/IKOB
nuanora, oOHapyXuBaTh pasziIMUMEe M CXOJCTBO MO3ULIUN, B KOPPEKTHOU (opMe (HopMyaupoBaTh pa3HOIIACHs, CBOU
BO3PAXKCHUS;

HpeI[CTaBJ'IHTB pGSYJ'ILTaTBI pemeHHa 3aJa4u, BKCHepI/IMeHTa, HCCICAOBaHUsI, HpOGKTa, CaMOCTOATCIIBHO BBI6I/IpaTb
dbopmMat BBICTYIUICHHS C YIETOM 33124 MIPE3CHTAIUN U OCOOEHHOCTEH ayTUTOPHUH.



PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelCTBHUS

Camoopranusanus:

COCTaBJISATh IUIaH, aJTOPUTM PEIICHMS 3aJlauyd, BBHIOMpaATh CIIOCOO pelIeHUs] ¢ Y4ETOM HMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BJIAJCTh HAaBBIKAMU IO3HABATENHbHON pe(deKCuM Kak OCO3HAHUSI COBEPIIAEMBIX JEHUCTBUM W MBICIUTEIbHBIX
MPOLIECCOB, MX PE3yJIbTaTOB, BIAJE€Th CHOCOOAMH CaMONPOBEPKU, CAMOKOHTPOJISI Ipollecca W pe3ysbTara pelieHus
MaTeMaTUYECKOM 3a/1au;

MPEABUACTHh TPYIHOCTH, KOTOPHIC MOTYT BOSHUKHYTH TIPH PEIICHUH 3a/1a4l, BHOCHTh KOPPEKTHBHI B JEATEIHPHOCTH Ha
OCHOBE HOBBIX 00OCTOSATEICTB, MAHHBIX, HAWJCHHBIX OIMHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE pE3y/bTaTa LETU M YCJIOBHUSM, OOBSCHATH MPUYMHBI JOCTHXKEHUS WM HEIOCTUKCHUS
PE3YNIbTATOB JIEATELHOCTH, HAXOAUTH OLTHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTBITY.

CoBMmecTHAsI 1eITEIbHOCTD:

MOHUMATh W UCIOJIB30BaTh MPEUMYIIECTBA KOMaHHOW W WHIWBHIYyAIBHOW PaOOTHI MPHU pENICHUH y4eOHBIX 3a/ad,
MPUHUMATh 1IeJb COBMECTHOHN JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHON pPabOThI, pacrpeessaTh BHIIbI
paboT, TOroBapuBaThCs, 0OCYKAATh MIPOIIECC U PE3yNbTaT paboThI, 0000IIaTh MHCHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYyHNoBBIX (opmax paboTel (0OCYyXIeHHs, OOMEH MHEHHWH, «MO3TOBbIE IITYpMb» U WHBIE),
BBITIOJTHATH CBOIO YacTh PaOOThI U KOOPJAWHUPOBATH CBOM JICHCTBUS C IPYTMMH WICHAMH KOMAaHJbI, OIICHUBATh KAYECTBO
CBOCTO BKJIaJla B OOIINI TPOIYKT MO KPUTEPUIM, CPOPMYIIMPOBAHHBIM YI4aCTHUKAMH B3aUMOICHCTBUAI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce oOydaromuiics MOMYyYUT CIEAYIOIIME MPEAMETHBIC PE3YyIbTaThl MO OTIACITHHBIM
TeMaM pabouel mporpaMmbl yaeOHOTO Kypca « Anredpa 1 Hadajia MaTEMaTHIECKOTO aHATN3ay:
Yucaa v BEIYUCICHUA:



CBOOO/IHO OIEpPUPOBATh MOHITUSIMU: PAIMOHAIBHOE YHCJIO, OECKOHEYHasi MepUOoAMYEcKast ApOoOb, MPOIEHTHI,
VMPPalHOHAIBHOE YUCIIO, MHOKECTBA PALIMOHAJIBHBIX U JIEUCTBUTENBHBIX YUCEII, MOIYJIb JEUCTBUTEIBHOIO YHCIIA;

MPUMEHATh IPpOOW W TPOIEHTHI JJIS PEIICHUs TPUKIAIHBIX 3a7ad W3 Pa3IMYHbIX OTpacjiel 3HAHWA U pPeabHOU
KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIYMCICHUS, MPABUIIa OKPYTIICHUS, IPUKUAKY U OLIEHKY PE3yJIbTaTa BHIYUCICHUI;

cBOOO/IHO OMEpPUPOBATH MOHSATHEM: CTEMEHb C IEJNBIM IOKa3aTeJIeM, HCIOJNb30BaTh MOAXOAAIIYI0 (GopMy 3amucu
JICVUCTBUTEIBHBIX YUCET ISl PEIICHUS TPAKTUYECKUX 3a7a4 U MPEJCTABICHUS JAHHBIX;

CBOOOJTHO OTMIEPUPOBATH MOHATHEM: apU(DMETUUECKUI KOPEHb HaTypalIbHON CTENCHHU;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTETICHb C PAIlMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OTMIEPUPOBATH MOHATUAMHU: JIOTapU(DM Uucia, IeCATUYHBIE U HaTypaJIbHbIE JIOTapu(PMBbI;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YMCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSIMU: APKCUHYC, ADKKOCUHYC U ApKTAHI'€HC YMCIIOBOrO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMU: TOKIAECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCWIIbHBIC YPABHEHUS U YPaBHEHUS -
CJIIEJCTBUS, PABHOCUJIbHBIC HEPABCHCTBA,;

MPUMEHSITh PA3JIMUHbIE METOJIbI PEIICHUS PAlIMOHAJIBHBIX U JIPOOHO-PAIIMOHAIBHBIX YPaBHEHUH, TPUMEHSIThH METO]]
WHTEPBAJIOB I PEIICHUS HEPABEHCTB;

CBOOOJTHO OTEpUPOBATh MOHATUSMU: MHOTOUJIEH OT OJHOM MEPEMEHHOMN, MHOTOWIEH C IeJbIMU KOd(DpuImeHTamu,
KOPHU MHOTOYJIEHA, IPUMEHSATH JCJIE€HNE MHOTOWIEHAa HA MHOTOYJIEH C OCTAaTKOM, Teopemy besy m teopemy Buera s
pelieHus 3a1ay;

CBOOOJIHO OMEPHUPOBATH MOHATUSAMU: CUCTEMa JTUHEUHBIX YPaBHEHUH, MaTpUIla, ONIPEACIIUTENIh MAaTPULIBI 2 X 2 U €ro
r€OMETPUYECKUM CMBICI, HMCHOJb30BAaTh CBOMCTBA ONpeAeiauTens 2 X 2 il BbIYMCICHUS €ro 3HAYCHHs, IPUMEHATH
ONPEAECITUTENN JIJI PELUICHUSI CUCTEMBI JIMHEMHBIX YPABHEHUM, MOJECIUPOBATH PEATIbHBIE CUTYAllMd C MOMOIIBIO CUCTEMBI
JIMHEMHBIX YPaBHECHUM, UCCIEI0BATh MOCTPOEHHBIE MOJIENIM C MOMOIIBI0 MATPULl U ONPEAECIUTENICH, HHTEPITPETUPOBATH
MOJTYYEHHBIN PE3YJIbTAT;

UCIOJIb30BATh CBOMCTBA ACHCTBUI C KOPHIMU JJIs MPeoOpa30BaHMS BBIPAKEHUH;

BBITIOJTHATH MPE0Opa30BaHMS YUCIOBBIX BBEIPAKEHUM, COIEPKAIIMX CTEIEHU C PAIIMOHATBLHBIM MOKa3aTelIeM;



UCIIOJIb30BaTh CBOMCTBA Jorapu(pMoB A mpeoOpa3oBaHus JOrapu(GMUUECKUX BBIPAKEHUH;

CBOOO/IHO OINEPHUPOBATH MOHATHUSIMU: UpPPAMOHANBHBIE, TOKA3aTeIbHbBIC U JOTapu(MUIECKUE YPABHEHHS, HAXOIUTh
UX PEIICHHUs C TIOMOIIBIO PAaBHOCHIIBHBIX TIEPEX0I0B WU OCYILECTBIISS IPOBEPKY KOPHE;

MPUMEHSTH OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI AJi TPeoOpa30BaHUsI TPUTOHOMETPUUECKUX BhIPAKEHUMH;

CBOOOJITHO OINEpUPOBATh MOHSATUEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, MPUMEHSATh HEOO0XOoauMble (HOPMYJbl AJis
pEIICHNS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJICJIMPOBATh peallbHbIe CUTYAllMd Ha SI3BIKE aireOpbl, COCTaBIATh BBIPAKEHUS, ypaBHEHHWs, HEPABEHCTBA IIO
YCIIOBUIO 33J]a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C UCIOJIB30BaHUEM alapara ajareOphl.

DOyHKUMHA U TPaPuKu:

CBOOOJTHO OIEpUPOBATh MOHATUSAMU: (GYHKIMS, CHOCOOBI 3adaHus (YHKIMH, B3aMMHO oOOpaTHbIe (QYHKIUH,
KOMITO3ULIMS PYHKIUH, TpaduK GYyHKINHU, BBIIOJHATH 3J€MEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (PyHKIIHIA;

cBOOOIHO OMNEPHUPOBATh MOHSATHUSIMHU: O0JIACTH OMpEAENECHUS W MHOXKECTBO 3HAUYCHUU (YHKIUHU, HYyIW (QYHKIUH,
MPOMEKYTKU 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OIEpUPOBATh MOHATUSMU: UYETHbIE W HEUETHbIE (YHKIMM, MEPUOANYECKUE (DYHKIMH, TPOMEKYTKU
MOHOTOHHOCTH (PYHKITUH, MaKCUMyMbl ¥ MHHHUMYMBI (YHKIIMW, HauOOJbIIee W HAWMMEHBINCE 3HA4YCHHE (PYHKIIUU Ha
IPOMEXKYTKE;

CBOOOIHO OINEpPUPOBATh TOHATUSAMHU: CTENEHHas (QYHKIMS C HaTypajdbHBIM U II€JIbIM TOKa3aTeleM, Tpaduk
CTeNEHHOW (YHKIMHM C HATypaJdbHBIM W IIEJIBIM TOKa3areneM, rpaduk KOpHS N-oi cTenmeHW Kak (yHKIUH OOpaTHOM
CTETICHU C HATYPaJIbHBIM MTOKa3aTelIeM;

ONEpUPOBATh TMOHATHAMH: JUHEWHAs, KBagpaTWuyHas W APOOHO-IMHEHHAas (QYHKIHMU, BBIIOJHATH JJIEMEHTapHOE
WCCJICIOBAaHNE U TTIOCTPOCHUE UX IpauKoB;

CBOOOJTHO OTMEPHUPOBATH TOHITHSAMU: TOKa3aTelbHas W JorapudmMuueckas (QyHKIIMH, UX CBOWCTBA M Tpaduikwy,
WCITIOJIB30BATh UX TPaQUKH JIJIs PEIICHUs YPaBHEHUH;

CBOOO/IHO OIEPUPOBATh MOHATUSIMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb, ONPEICICHUE TPUTOHOMETPUUECKUX
(GyHKUMIA YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku QYHKIMM ISl MCCIEA0BAHMS MPOILIECCOB U 3aBUCHMOCTEN MpU pELISHUU 3a7ad U3 JPYrux
y4eOHBIX MPEMETOB M PEaTbHOM KU3HU, BRIPAXaTh (HOPMYJIaMu 3aBUCUMOCTH MEXK]Ty BEIMUYNHAMU,



Havana maTeMaTH4eCcKOro aHajm3a:

CBOOOJHO OMEPHPOBATh MOHATHAMU: apuPMETHUYECKas U TeOMETpHUUYEcKas MPOTpeccus, OECKOHEYHO YOBIBAIOMas
TEOMETPUYECKasl TMPOTPECCHs, JHHEHHBIA M OSKCIOHCHIMAIBHBIM POCT, (GOopMysa CIOXKHBIX TMPOIECHTOB, HMETh
MPE/ICTABICHUE O KOHCTAHTE;

UCITIOJI30BATh MIPOTPECCHUH JIJISl PEILICHUS PEAbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa;

cBOOO/IHO OTIEPUPOBATH MOHITUSIMHU: TOCIEI0BATEIbHOCTD, CIIOCOOBI 33/1aHUS MTOCIE0BATEIFHOCTENH, MOHOTOHHBIE U
OTpaHUYCHHBIC TIOCJIEIOBATEIBHOCTH, TOHMMATh OCHOBBI 3apOKIEHUS MaTeMaTHYeCKOro aHajh3a Kak aHaiu3a
OCCKOHEYHO MaJIBIX;

CBOOOJTHO ONEPHUPOBATH MOHATHSAMU: HEMpPEpPBhIBHbIE (DYHKIIMH, TOYKH pa3pbiBa Tpaduka (PyHKIUH, ACHMITOTHI
rpaduka GyHKIINY;

CBOOOJHO OIEPUPOBATh TOHATHEM: (YHKIHS, HENpPEphIBHAS Ha OTPE3Ke, MPUMEHSATH CBOWCTBA HEMPEPBIBHBIX
GyHKUMNA 1151 peleHus 3a/1ay;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMH: TIEPBasi U BTOpasi MPOU3BOAHBIC (DYHKIIMH, KacaTellbHasl K Tpaduky QyHKIUY;

BBIYHCIIATh TPOU3BOJIHBIE CYMMBI, MPOU3BEACHMS, YaCTHOTO U KOMMO3UIIMU JBYX (DYHKIIMM, 3HATH MPOU3BOIHBIC
AJIIEMEHTAPHBIX (PYHKIUH;

WCITOJIB30BATh TEOMETPUICCKUN U (PU3UUECKUI CMBICI TTPOU3BOTHOMN TSI PEIICHUS 3a/1a4.

MHokecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHSATUSIMH: MHOXKECTBO, OIl€pPAIlMU HaJl MHOYKECTBAMH,

WCITOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN aIlmapaT JJisi OMHMCAHUS PeabHBIX MPOIIECCOB U SBJICHUH, MPU PEIICHUN
3aJ1a4y U3 JPYTUX YIeOHBIX MPEIMETOB,;

CBOOOIHO ONEPUPOBATh MOHATHUSAMHU: OTpPEACICHUE, TEOpeMa, ypaBHEHHE-CIECICTBUE, CBOHCTBO MAaTEeMaTHUECKOTO
00BEeKTa, T0KA3aTebCTBO, PABHOCHIIbHBIEC YPABHECHHS 1 HEPABCHCTRBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[EJIBIM TI0Ka3aTeNIeM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBabie pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne arTa udpoBbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypesI
1 [[MHOk€eCTBO, ONepaliiy HaJl MHOYKECTBaMU 1
1 UX CBOMCTBaA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
arnrmapara i peleHus 3a1a4y
Parnnonansheie unciaa. OOBIKHOBEHHEIC U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Parnnonansheie unciaa. OOBIKHOBEHHEIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOINYECKHUE TPOOH
6 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
petieHus MPUKIAIHBIX 33124
7 [Ipumenenne qpodeit u MPOIEHTOB ISt 1
penieHus MPUKIAIHBIX 33124
8 JlelicTBUTEeNbHBIE YKCIIa. PallioHalbHBIE U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue oneparuu c 1
JIeHCTBUTEIIFHBIMU YHMCIIAMU
10 Moaynb AEHCTBUTEIBHOIO YHCIIA U €T0 1

CBOMCTBA




11

[TpuGnuxEHHbBIE BEIYMCICHUS, IPaBHIIA
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHoOrowieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOro4JeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuiia cucteMsbl TUHEMHBIX YPaBHEHUH.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

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

21

[IpuMeHeHue onpeaeuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JMHENUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

OO6nacTb onpeneneHuss 1 MHOKECTBO
3HaueHu# QpyHkuuu. Hynu ¢pyHkum.
[IpomexXyTKH 3HAaK OCTOSHCTBA

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

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
Haubosnpiiee u HanMeHblIee 3HAYCHUE
(GYHKLINN Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN
DJIeMEHTapHOE HCCIIEJOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

33

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnast padora: "CreneHHas
¢bynkmus. E€ cBoiicta u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalIiX CTENEHU U KOPHU
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

42 METO/IBI pEIICHUS HPPAITMOHATBHBIX
YpaBHEHUNU
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppanmonansuslie ypaBHeHus1. OCHOBHbIE

44 METO/bI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHATILHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPpPaLMOHATIbHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM MOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa u rpaduk

51 KOpHsI N-ol creneHu. MppannonanbHele
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsp ¢ pallMOHAIBLHBIM [10Ka3aTEIEM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIHA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
peluieHus: ypaBHEHU I

57 Hcnonp3oBanue rpaduka QyHKINM 115

peluieHus: ypaBHEHU I




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

59 METO/IbI pEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI pEIICHUS TIOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapugm umncna. CoiicTBa jgorapudpma 1

64 Jlorapu¢m yucna. CoiicTBa iorapugpma 1

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALIMX 1
Jorapupmbl

69 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIIUN 115 1

pellIeHNs] YpaBHEHUI




Hcnons3oBanue rpaduka QyHKIHH 115

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/bI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(pMHUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonrtponsHas pabora: "Jlorapugmuueckas
dbyukmus. Jlorapupmudeckre ypaBHeHus"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTAHI'€HC
YHCJIOBOI'O apryMEHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTpuueckas OKpyKHOCTb,

84 oTpeieTICHUEe TPUTOHOMETPUUECKIX

(GyHKIMI YHUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

98 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUs"

102 [TocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS 1

rnocienoBareiibHocTel. Meton




MaTeMaTUYECKON MHIYKLINU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIIeI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoHneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccus

107 CyMMa OecKkOHEUYHO yOBIBaromen
F€OMETPUUYECKON MTPOTrPECCUU

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra ClI0KHBIX POLEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pEabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMMA

114 CoiicTBa (hyHKIIMH HENPEPHIBHBIX HA
OTpE3Ke

115 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 Meton HHTEpPBATIOB AJI pELICHUS

HEPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 IlepBast u BTOpast IpOU3BOJHEIE KIOIUU

VH

Onpeznenenue, reOMETPUYECKUH CMBICI

122 ’
MIPOU3BOIHOM

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUN

195 YpaBHeHUe KacaTelbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN

127 [Ipou3sBoaHbIE IIeMEHTAPHBIX (QYHKIUN

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

129 [IpousBonHas CyMMbI, IPOU3BEACHMS,
YaCTHOTO ¥ KOMIO3UIIMU (DYHKIMH

130 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 Kontponbnas padora: "[IpousBognas”

132 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 HOBTOPeHHe, 000011eHNe, CUCTEMAaTU3aIlIs 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




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

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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