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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HanOoJiee 3HAYUMBIX B IpOrpamMMe CpeJHEero oomiero o0pa3oBaHUs, ITOCKOJBKY, C OIHOMN
CTOPOHBI, OH 00eCIeunBaeT HHCTPYMEHTAIbHYIO 0a3y /715 H3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpPCOB, a C IpYTroif CTOPOHBI, POPMHUPYET JOTUUECKOE U aOCTPAKTHOE MBIIIIJICHHE 00YYaroIIuXCs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M JAPYIHX IUCIMIUIMH. B paMkax ngaHHOro y4yeOHOro Kypca oOydarommecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HAyKH, KoTopas (OpMYIHpYeT CBOU
TOCTHIKEHUS B MaTeMaTudeckoit popme.

VY4eOHbIil Kypc anredpsl M Hayall MAaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (DPU3UKU, XUMHH, ONOJIOTUH, TOHUMAaHHUS OCHOBHBIX TEHICHIIHHA
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >XKU3HH, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
U(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJB30BAaTh WX I JAlbHEHUIIEro
00pa3oBaHUs U B MOBCETHEBHON KHU3HU. B TO e Bpems oBJaieHHe a0CTPaKTHBIMU M JIOTHYECKH
CTPOTMMH KOHCTPYKLHUSMHU aJIreOppl U MaTeMAaTUYECKOT0 aHaIM3a pa3BUBACT YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTb, IOKA3bIBaTh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U paccyXJaTh JeAYKTUBHO, HCIOIb30BaTh 00OOIICHHE U KOHKPETU3AlNI0, a0CTparupoBaHue U
aHaJIoOTHIo, GOpMHUPYET KpeaTUBHOE U KPUTUIECKOE MBIIIICHHUE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaroruecsi TMOJMy4YaloT HOBBIA OMNBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITENLHOTO
MOCTPOCHUS MaTEeMaTHYeCKUX MOJIENe peallbHbIX CUTyallud, WHTEPIPETalud MOJIY4eHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ NMPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAyKe U
HCKYCCTBE, C BBIJIAIOLIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATENBbHBIM MOTEHIMAJIOM, KOTOPBIN
peanu3yercsi Kak depe3 y4yeOHBIH MaTepuall, CIOCOOCTBYIOIIMK (OPMHUPOBAHHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
NPOJOKUTEIPHON  KOHUEHTPAallMd  BHUMAaHHs, CaMOCTOSTENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe Meromuku oOyueHus anreOpe M HayalaM MaTEeMaTUYeCKOro aHaIn3a JIEKUT
JeSITeIbHOCTHBIN MPUHIUI O0yUEeHUSI.

B cTpykType yueOHOrO Kypca «Anredpa U Hadajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CJIEAYIOIINE CO/EP)KATEIbHO-METOJMUecKue JIUHUU: «Yucna u BblUMCIEeHUs», «DyHKIUM U
rpadukn», «YpaBHEeHUs U HepaBeHCTBay, «Havana maremaTrueckoro aHanuza», «MHoOXecTBa U
Joruka». Bce ocHOBHBIE COZIepKaTEIbHO-METOANYECKHE JIMHUY U3Yy4al0TCs Ha MPOTSKEHUH JIBYX
JeT 00y4YeHus: Ha YPOBHE CpelHero oomero oOpa3oBaHms, €CTECTBEHHO JIOMOJHSS IPYT Apyra u
MIOCTETNIEHHO HACHIIAsCh HOBBIMH TeMaMHM M pazaenamu. JlaHHBIA y4eOHBIH Kypc SBISETCS
UHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe cojep)KaHHEe HECKOJIBKMX MaTeMaTHYeCKHX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETPHsI, MaTeMaTHUECKUN aHaINU3, TEOpUsS MHOXKECTB,
MaTemaTruueckas Joruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBlafeBalOT BCE Oolee
OIMPOKUM  MaTeMaTH4YeCKHUM ammaparoM, Yy HUX IIOCIE€lI0BaTeNbHO  (QopMHpyeTcs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTHh MaTEMaTUYECKYIO MOJIENb PEaIbHONW CUTyalluH, IPUMEHATh
3HaHUS, TOJY4YEHHbIE IpPH M3YYEHUH Y4eOHOro Kypca, JUIsl PELICHHS CaMOCTOSTENbHO
chopMyTUpOBAaHHON MaTEMaTHYECKOM 3a7]a4H, a 3aTeM HHTEPIIPETHPOBATH CBOM OTBET.



CopepxarenbHO-MeTOAUYECKas IMHUA «HHCla 1 BBIYMCIEHUS 3aBeplIaeT GOpMUPOBaHUE
HaBBIKOB UCIOJIb30BaHUSA JICHCTBUTEIBHBIX YHCEN, KOTOpPOEe OBUIO HA4aTO HAa YPOBHE OCHOBHOTO
obmiero obpaszoBanusi. Ha ypoBHe cpeanero oOmiero oopazoBanus 0co00e BHUMaHUE YACISETCS
(GbOpMHUPOBAHHIO HABBIKOB PAllMOHAIBHBIX BBIYUCICHUN, BKIIOYAIOIIUX B ce€0sl HCIOIb30BaHUE
pa3iauuHbIX (GOpM 3amKucH 4YHCiIa, YMEHHUE JeaThb MPUKUAKY, BBINOJHATH HPUOIMKEHHBIC
BBIUMCJIEHMSI, OLIEHUBATh YMCIIOBBIE BBIPAXKEHUS, padOTaTh ¢ MaTEMaTUYECKMMHU KOHCTAHTaMHU.
3HaKOMbIE 00YYarOIUMCSI MHOKECTBA HaTypPaJIbHBIX, LIEJIbIX, PAIMOHAIBHBIX U ICHCTBUTEIBHBIX
Yyucel JIONOJIHSKOTCA MHOXECTBOM KOMILUIEKCHBIX 4MCEN. B KaXJaoM H3 3THUX MHOXECTB
paccMaTpUBaIOTCS CBOMCTBEHHBIE €My clielu(UyYecKue 3aJayd U Olepalyu: JeJIeHrue Haleno,
ONEPHPOBAHUE OCTATKAMH HAa MHOXKECTBE IIEJBIX YHCEN, 0COOble CBOMCTBA PAI[MOHAIBHBIX U
UPpaMOHATIBHBIX YUCET, apH(PMETHUECKHE OTIEPALINH, a TAK)KE U3BJICUYCHUE KOPHS HATypalbHOM
CTENIEHW Ha MHOYKECTBE KOMIUIEKCHBIX 4YHcell. brarogaps mociaeaoBaTeIbHOMY pacUIMpEeHHUIO
KpyTa HCIOJb3YEMBIX YUCENI U 3HAKOMCTBY C BO3MOXXHOCTSIMM MX IMPUMEHEHUS JUIsl pEeLICHUs
pa3NIMYHBIX 3a7a4 (OPMHUPYETCS MPEICTABICHUE O €IMHCTBE MATEMAaTUKU KaK HAyKd U e€ pOJIH B
IIOCTPOECHUHU MOJIEJIEN pealbHOTO MHpPA, IIHPOKO UCIIOIB3YIOTCS 00001EHNE U KOHKPETU3alUsl.

Jlunns «YpaBHEHHS U HEPABEHCTBA» PEaU3yeTCs] Ha MPOTSHKEHUH BCEro OOy4YEHHS Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszene I[Iporpammbl
NPEIYCMOTPEHO peIIeHHEe COOTBETCTBYIOUIMX 3a1ad. B pe3ynprare o0y4aromuecs: OBIaIeBalOT
pPa3IUMYHBIMU  METOJAaMHU  DPELIEHUS pPAalMOHAIbHBIX, WPPALMOHAIBHBIX, [OKA3aTEelIbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKkKe 3a/ad,
coaepxamux napaMmerpsl. [lonydyeHHble yMEHHsI IIMPOKO HMCHOJIb3YHOTCS IPU HMCCIEIOBAaHUU
(GYHKIMI C TOMOIIbIO TPOU3BOJHOMN, TP PEUICHUH MPUKIAJAHBIX 33/1a4 U 33]1a4 Ha HAXO0XKJIECHUE
HanOOJBIINX W HAUMEHBIINX 3HaYeHWI (yHKUWU. JlaHHas comeprkaTerbHas JIMHUS BKIIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacuéThl Mo (opmynaM, HpeodpazoBaHUs
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaK)K€ BBIPAKECHU,
coJlepKallluX CTeneHu M Jjorapudmbl. braromaps wusydeHuro anreOpanyeckoro marepuana
INPOUCXOAUT JajibHEHIllee pa3BUTHE aITOPUTMHUYECKOIO U aOCTPAaKTHOIO  MBILIUICHUS
oOyyaromuxcsi, GOpMHUPYIOTCS HABBIKU JIEAYKTHUBHBIX pacCyKACHUH, pabOThl C CUMBOJIbHBIMU
(dbopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 QeKTUBHbIE HHCTPYMEHTHI I pEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAy4yHBIX 3ajla4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopnepxaTenpHo-MeToAnYecKast TUHUSA «DYHKIMU U TpaQUKH» TECHO MEPErIeTaeTcs C
JPYTUMH JUHUASMHU Y4€OHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33/1a€T MOCIE10BaTEIbHOCTD
u3ydeHuss wmarepuana. V3ydeHwe CTENmeHHOH, TMOKa3aTeNbHOU, JiorapudmMuveckol u
TPUTOHOMETPUUECKUX (QYHKLUHN, UX CBOUCTB U IPaQUKOB, UCIOIb30BaHUE QYHKIIHI 115 pelLieHus
3aJa4 U3 APYrux y4eOHbIX MPEIMETOB U pealbHON )KU3HU TECHO CBA3aHO KaK C MaTeMaTHUYECKUM
aHaJIM30M, TakK U C pellIeHHeM ypaBHEHHUI U HepaBeHCTB. [Ipu 3ToM Gosiblioe BHUMaHUE yIeNsIeTcs
(GbOopMHUPOBAHUIO YMEHHUS BbIpaxkarh (POpMyJIaMy 3aBUCUMOCTH MEX]y Pa3IMUYHbIMU BEIMUNHAMU,
MCCJIEIOBATh IMOJIyYeHHbIE (DYHKIMH, CTPOUTHh UX rpapuku. Marepuas 3TOH coaep:KaTelbHOI
JIMHUM HallEJIeH Ha pa3BUTHE YMEHHUN U HABBIKOB, O3BOJIAIOIINX BBIPAYKAaTh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B Pa3InYHOI (opMme: aHaIUTUUECKOH, rpaduyeckoit U cioBecHoi. Ero usyuenue
CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K 0000IIeHHI0 |
KOHKPETH3aI[1H, NCIIO0JIb30BAaHUIO aHATOTHI.

CopnepxarenpHas 1nHusA «Havana mMaTeMaTHyecKoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHUECKUX, TaK U MPUKIIAAHBIX 3a]1a4, JOCTYIHBIX 00Y4arOIUMCsl, TaK
KaK y HHMX MOSBJISIETCS BO3MOXKHOCTb CTPOMTH TpapUK{ CIOXKHBIX (DYHKUUH, ONpEenensiTh HUX



HanOOJIbIINEe M HAUMEHBININE 3HAUCHUSI, BEIYUCIIATE TUTOMAAH GUTYp U 00BEMBI TeJl, HAXOAUTh
CKOPOCTM W YCKOpeHMs TmpolieccoB. JlaHHas copepikaTenbHas JHMHUS OTKPHIBACT HOBBIC
BO3MOXHOCTH IMOCTPOCHUA MATCMATHYCCKUX MOI[GHGIZ PCAJIBbHBIX CHTyaHHﬁ, IIO3BOJIACT HAXOAUTH
HaWIyylllee pPEUICHHE B MPHKIAIHBIX, B TOM YHCIE COIUAIbHO-YKOHOMHYECKUX, 3a/adax.
3HaKOMCTBO C OCHOBaMH MAaTE€MaTHYECKOTO aHAJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaTbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH pPacloO3HABATh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOyuarommecss y3HAIOT O
BBIJIAIONINXCS pe3yabTaTax, MOJYyYCHHBIX B XOJ€ Pa3BUTHS MaTEeMAaTWKH KaK HAayKH, U 00 uX
aBTOpAXx.

CopnepxatenpHo-MeToAnYecKast JuHUA «MHOXeECTBa M JIOTMKa» BKIIOYaeT B ce0s
9JICMCHTBI TCOpPUHU MHOXCECTB U MaTEeMaTHYECKOM JIOTHKH. TeOpeTI/IKO-MHO)KeCTBCHHBIe
NPECTaBICHUs MPOHU3BIBAIOT BECh KypC HIKOJHHOW MaTeMaTHKU W TpeJiaraloT Hauboliee
YHUBEPCAJbHBIN $3bIK, OOBEIUHSIONIMN BCE pa3jieibl MaTEeMaTUKU W ©€ TPUIIOKCHHUU, OHU
CBA3BIBAIOT PA3HBIC MATCMATUUCCKUEC JUCHUIIIIMHBI U UX IIPUIJIOKCHHUA B CIUHOC LICJIOC. HO3TOMy
BaXXHO JaTh BO3MOXHOCTb 06yqa}0meMyc;[ IIOHUMAaThb TeOpeTHKO-MHOH(GCTBeHHLIﬁ SI3BIK
COBPEMEHHOM MaTEMAaTHKH M CIIOJIb30BaTh €T0 JIJIsl BBIPAKEHHSI CBOUX MBICIIEH. JIpyruM BaKHbIM
NPU3HAKOM MAaTEMaTHKH KaK HayKd CJeIyeT NpU3HATh CBOWMCTBEHHYK) €W CTpPOroCTh
000CHOBaHMH U CJIEIOBAHUE ONPEICIEHHBIM IPABIJIaM ITIOCTPOCHUS TI0KA3aTEIbCTB. 3HAKOMCTBO
C DJIEMEHTAMH MAaTEeMaTUYEeCKOH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIIICHUS
00y4aromuxcsi, MO3BOJSIET UM CTPOMTH CBOM PACCYXJICHUS HAa OCHOBE JIOTMUCCKHX TMPaBUII,
(GopMHpYyET HABBIKU KPUTHIECKOTO MBIIUICHUSI.

B yuebHOM Kypce «Anredpa u Havasia MaTeMaTHYECKOTO aHAJIM3a IPUCYTCTBYIOT OCHOBBI
MAaTeMaTU4YCCKOro MOACIMPOBAHUA, KOTOPBIC IMIPH3BAHLI CIOCO0CTBOBATH q)OpMI/IpOBaHI/IIO
HaBBIKOB ITOCTPOCHUS MOJICJICH pEalTbHBIX CUTYAIIHMid, HCCIICOBAHUS ATHX MOJIEICH C TIOMOIIBIO
ammapara ajareOpbl ¥ MaTeMaTHYeCKOrO aHaJM3a, WHTEPIPETAIlMH IOJYUYCHHBIX PE3yJbTaTOB.
Takue 3amaHus BIUIETEHBI B KaXAbId W3 Pa3JelOB NPOrpaMMbl, ITOCKOJIBKY BECh MaTepHall
yu4eOHOro Kypca HIMPOKO HCIOJIb3YeTCsl JUIsl pelleHHs NpUKIagHbIX 3aaad. [lpu pemenun
peabHBIX MPAKTHUECKUX 3a]1a4 00ydarolrecs pa3BUBalOT HaOI01aTeIbHOCTh, YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCIOIb30BaTh aHAJIOTHIO, 0000IAaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAJAHBIX 3a1a4
OpraHM3yercss B IIpollecce H3Y4YEeHMsI BCeX TeM Yy4yeOHOro Kypca «Anrebpa u Havana
MaTeMaTHYECKOT0 aHAJIN3ay.

Ha u3ydenue yueGHOro Kypca «Anredpa 1 Hadyana MaTeMaTH4ecKOro aHajau3a» OTBOJUTCS
272 gaca: B 10 ximacce — 136 yacos (4 yaca B Hezeno), B 11 kitacce — 136 yacoB (4 yaca B HEZICIIO).



COJAEP)KAHUE OBYYEHUA

10 KUIIACC

Yuciia 1 BBIYMCICHUSA

Panmonaneupie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIC IPOOU, MPOLIEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHUs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTPACIIC 3HAHUMN U PEATbHON KU3HU.

JeiictButenpHbple uncia. PanuoHanpHble M HMppalMOHANbHBIE Yucia. ApudMeTHyeckue
ONEpalMK C JEHUCTBUTEIbHBIMU yYucIaMUu. MoAyib JNEUCTBUTEIBHOTO YUCIA U €ro CBOMCTBA.
[TpuOnm>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3alKUCH IEUCTBUTENIBHBIX YACEN AJI PEHICHUS TPAKTUYECKUX 3a/1a4 U IPEICTABIICHUS IaHHbIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA.

CremneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI€HC YUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOIO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUsA-CIeACcTBUs. HepaBeHCTBO, pelieHre HepaBeHCTBa.

OCHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouieHsl 0T OIHOW IepeMeHHOM. Jlenenrie MHOrouJieHa Ha MHOTO4WIEH ¢ ocTaTKoM. Teopema
be3zy. Muorounensl ¢ nensiMu koadgdunuenramu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COIEPIKALINX CTENEHH U KOPHH.

UppanmonansHblie ypaBHeHUS. OCHOBHBIE METO/bI PELICHUSI UPPALMOHATIBHBIX YPAaBHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudpmuueckne ypaBHeHHs. (OCHOBHBIE METOABI PEHICHUS JIOTapU(PMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIpaXEHUI. Pelenne TpuroHoMeTpu4ecKuX ypaBHEHU M.

Pemienne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, €ro reoMeTpUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €ro
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
IIPUKJIAIHBIX 3a7a4 ¢ IOMOIIbI CUCTEMBI JINHEWHBIX ypaBHEHUH. MccinenoBanne nocTpoeHHON
MOJIEH C MTOMOUIBIO0 MAaTPHUIL U OTIpEACTUTENEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHON CUTyallMH C IOMOINBK) YpPaBHEHUH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKUX 3a7a4 U 3a/1a4
U3 PA3UYHBIX 00JIacTel HAYKU U peabHON JKU3HU.

DyHKIUHN U TPaQUKH

OyHKMs, crnocoObl 3anaHusg (yHKuuU. B3anmHo oOpatnble QyHkuuu. Kommosuius
¢ynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus IpapuKoB (yHKIUMA.

Ob6nacTpb omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOIMOCTOsAHCTBA. YETHbIe M Heu€THble GyHKiuu. Ilepuoanueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKUMH. MakcuMyMbl 1 MUHUMYMBI (yHKIMU. Hanbomnbiiee u HauMeHblIee
3HaYeHUS PYHKIIMH HA IPOMEXKYTKE.



Jluneiinas, kBagpaTudHas U APOOHO-TMHEWHAsT QYHKIIUU. DJIEMEHTapHOE UCCIEA0OBaHUE U
MOCTPOCHHE UX TPaPHKOB.

Crenennast GpyHKIMS ¢ HATypaJlbHBIM M IENBIM IOKa3zareiaeMm. E€ cBolicTBa u rpaduk.
CaoiictBa U rpaduxk KOpHs N-0il cTeneHu kak (pyHKUHMHU OOpaTHOW CTENEHU C HATypaJbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKIUH U pelIeHUs yPaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIMN
YHUCJIOBOI'O ApPryMEHTA.

OYHKIMOHATHHBIC 3aBUCHIMOCTH B PEATBHBIX MPOIECCax U SBICHUSAX. [ paduKu peabHbIX
3aBUCUMOCTEH.

Hayana maTremMaTH4yecKkoro aHajaimsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUA MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
WHIAYKIUA. MOHOTOHHBIE M OrpaHUYECHHBIC IIOCIENOBATEIBHOCTH. MCTOpHS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrndeckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETPHUECKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrnonbs30BaHue MPOTrpecCuu Il peLIeHUs PEAIbHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIIMM U UX cBOicTBa. TOUYKHM pa3peiBa. ACUMOTOTHI TpaUKOB (YHKIIHIA.
CaoiicTBa (DyHKIIMH HENPEPBHIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB sl pelIeHHs] HEPAaBEHCTB.
[IpuMeHeHne CBOMCTB HETIPEPBHIBHBIX (DYHKIUHN IS PEIICHHS 3a1a4.

[TepBast u BTOpas nmpousBoaHbie QyHKIUK. OnpeeieHne, TeOMETPUISCKUN U (PU3HISCKUN
CMBICT MPOU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy QpyHKIMH.

[TpousBoaHbIe neMeHTapHbIX QyHKIMNA. [[por3BOIHAS CyMMBI, MPOU3BEICHHS, YACTHOTO U
KOMIO3UIMH (PYHKINH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
IIpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO almapara sl ONMUCAaHMUS PEajbHbIX IPOLECCOB U
SBJICHUH, IPU PELUICHUH 3a]1a4 U3 IPYTUX yYeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIEC YPABHECHMUS.

11 KJIIACC

Yuciia ¥ BbIYMCICHUSA

Hatypanbnuble n nenble yucna. [IpumeHeHHE NPU3HAKOB JEIMMOCTH LEIBIX YHUCEI,
HaubonbpImi o6mui nenutens (nanee — HOJl) u Haumensinee obiee kpatHoe (aanee — HOK),
OCTaTKOB I10 MOAYJIO, anropuTMa EBkinia ams pemeHus 3aiad B IebIX Yhciax.

KommiekcHble uymcna. AnreOpandeckass U TpUTrOHOMeTpuueckas (opMbl 3amucu
KOMILIEKCHOTO 4Hcia. Apru(MeTHdyecKkrue onepalnun ¢ KOMIUIEKCHBIMU uuciiamu. M3o00paxenue
KOMIUIEKCHBIX YHMCE HAa KOOpAUHATHOM IockocTu. @opmyna Myaspa. Kopau N-oii ctenenu us
KOMIUIEKCHOTO 4ucia. [IpuMeHeHne KOMIUIEKCHBIX 4YHCeNl JJs penieHuss (U3HYeCKUx u
FeOMETPUUECKUX 3a/1au.

YpaBHeHUsS M HEPABEHCTBA

CucreMa 1 COBOKYITHOCTb YPAaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPHYECKUX YpPaBHEHHUH C TOMOIIBI) TPUTOHOMETPHUYECKOMN
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4ecKiux HEPaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTeNbHBIX U JIOTapU()PMUUECKUX HEPABEHCTB.



OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEHICHUSI CUCTEM M COBOKYITHOCTEHN palliOHAIbHBIX, HPPAlMOHAIbHBIX,
MOKA3aTeIbHBIX U JOTapU(PMHUUECKUX YPABHCHHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHON JKW3HM, WHTEPIPETALUS IOTyYSHHBIX
pe3yNbTaTOB.

DOyHKIUM U rpadpuku

I'paduk kommosunun QyHkuuii. 'eomerpuyeckue oOpas3bl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaUKH.

['padmyeckue MeTO b1 pellieHHs ypaBHEHUI U HepaBeHCTB. [ paduuecknue MeToAbl perieHus
3a/1a4y ¢ mapaMeTpaMu.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON KU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHre NPOU3BOIHOM K HCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeMIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpumeneHrue NPOM3BOMHOM [IJIi HAXOXKJCHUSI HAWIYYIIETO PEHICHUS B MPHUKJIATHBIX
3ajavax, AJs ONpeAeNieHUS CKOPOCTH U YCKOpPEHHUs Mpolecca, 3aJaHHOro (GopMyJoi HiIu
rpaguKOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HBIE 3IIEMEHTAPHBIX
¢ynkuunii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

HNurerpan. ['eomeTpuyecknil CMbICII MHTETrpasia. BeunciaeHne onpenenéHHoro nHTerpaia
no popmyne Hetotona-Jleli6uuma.

[IpumeHeHne wWHTErpana Uil HAXOXJACHUS IUIOMAAed IUIocKuX ¢uryp U o0bEMOB
F€OMETPUUECKUX Tell.

[Tpumepsr permennit nuddepeHuanbHbpIX ypaBHEHH. MaTteMaTuueckoe MOAEeTUPOBaHNE
pealbHBIX MPOIECCOB ¢ TOMOIIBIO U] PepeHITnaANTbHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA "
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YTJIYBJEHHBIM YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTEeMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U JESATENbHOCTbIO YYEHOI'O, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAsl 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCyKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM AacleKTam
pa3IMYHBIX BUIOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTJbIXA, pEryJisapHas Gpu3nueckas akTHBHOCTH ),
(bu3nYeCcKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3inuHbIM cepam
PO ECCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMaTUKOW U e€ MPUIIOKECHUSIMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YUaCTHIO B PEIICHUHU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COILHUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
J100abHOT0 XapaKTepa IKOJIOTUYECKUX PoOIieM, OpUeHTAIHsI Ha TPUMEHEHNE MaTeMaTHUYECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKpY’Kalollel cpe/ibl, INTAaHUPOBAHKUE TIOCTYIKOB U OIICHKU
MX BO3MOXKHBIX TTOCIIEICTBUM JIJISl OKPYXKAIOILEN CPeIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKHU, TOHMMAaHUE MATEeMAaTHYECKOW HayKd Kak CQepbl
YEJIOBEUECKOW NESITEIIbHOCTH, TANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3bIKOM MATEMaTHUKU U MaTeMaTHYECKON KYJIbTYpOH Kak CpeACTBOM MO3HAHUS MUDA,



TOTOBHOCTb OCYILECTBIIATH IIPOEKTHYIO U UCCIEI0BATENbCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U
B I'PYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Joruuyeckue geMcTBHUA:

BBISIBIIAITH M XapaKTEPU30BaTh CYIISCTBCHHBIC NPU3HAKK MATEMAaTHYECKHX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh ONPEACICHUS IOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKAINNUUA, OCHOBAHUSA Ui 000OIIeHUs u
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYITMPOBATh W TPEOOPA30BBIBATh CYKICHHS: YTBEPIAUTEIbHBIC M
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YaCTHBIE M OOIINE, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JNAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHUSAX, TNpemjaraTh KPUTEPUHU JJIS  BBISIBJICHHS
3aKOHOMEPHOCTEW U IPOTUBOPEUHIA;

JienaTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIHOUYECHUH, YMO3aKIIOUEHHI M0 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JOKA3aTEeIhCTBA MATEMATHUYECKUX YTBEPKIACHUMN (TIPSIMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAllMI0, NPUBOJUTH MPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXACHHSI U BHIBOJIBI;

BEIOHMpATH CITOCO0 pelieHus yueOHol 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HaNOOJIeEe MOIXOAIINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBhble ucciaenoBaTeabLCKHE AeiiCTBHS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BOIPOCHI, (DUKCUPYIOIIHE TMPOTUBOpPEUHE, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIEIOBAaHHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENILHO (DOpMYyIHUpOBaTH 0OOOIICHHUS ¥ BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
0000I1IEeHMI;

MPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOILIECCA, a TAK)KE BBIIBUTATH MPEIIOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAINH, JAaHHBIX, HEOOXOAUMBIX Ui OTBETa Ha BOIPOC U AJIs
pelIeHus 3a/1a4u;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMAaTU3UPOBAaTh U HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3IMYHBIX BHIOB U  (QopM
MPE/ICTABIICHHUS;

CTPYKTYPUPOBaTh HH(POPMAIIHIO, IPEACTABIATH €€ B PA3TUYHBIX (DOpMax, HILTIOCTPUPOBATH
rpaduyecku;

OIICHMBATh HANE&KHOCTh WHGOPMAIMU MO0 CaMOCTOSATENHHO  CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKAaTHBHBbIE YHMBepPCcaIbHbIe yueOHbIe AeiicTBUSA



Oo0menue:

BOCHpI/IHI/IMaTL nu (bOpMYHI/IpOBaTB Cy)KI[eHI/ISI B COOTBCTCTBUU C yCHOBHHMH " nejirsiMu
06H_I€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOHO TO‘IKy 3peHI/I$I B yCTHBIX N IIHUCBbMCHHBIX
TEKCTaX, J1aBaTh MOSICHEHUS 10 X0y PEIICHUs 3a/1a41, KOMMEHTHUPOBATh MOJYICHHBINA PE3yJIbTaT;

B X0J/i¢ OOCYXXJEHHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIAEMOUN TEMBbI, MPOOIECMBI,
pemaeMoix'I 3aJa4u, BBICKA3bIBaThb HJACH, HALICIICHHBIC Ha ITOHUCK pCIJ_IeHI/ISI, COITOCTAaBJIATE CBOU
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANOra, OOHApY>KMBATh Pa3IU4HUe U CXOICTBO
MO3UIINHA, B KOPPEKTHOH (hopMe GOopMYITHPOBATH PA3HOTIACHS, CBOM BO3PAKCHHS;

MPEACTABISITE PE3YIbTAThl PEIICHHUS 3aJa4M, SKCIICPUMEHTA, HCCIICIOBAaHMS, IPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh ()OPMAT BBICTYIICHUS ¢ YUETOM 33724 IPE3CHTAIIMHA U OCOOSHHOCTEH
ayJIUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranusaunus:

COCTABIIATH IUIAH, aJITOPUTM pPEIICHHs 3a/ladyd, BBIOMPATh CIIOCOO pEIIeHUs ¢ y4&ToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHThI peIIeHUH ¢ y4éTOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pe(IIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa PEeLIeHNUs: MaTeMaTHUeCKON 3ajauu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4Hd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, AHHBIX, HAMIEHHBIX OIMINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTaTa IIEJIU U YCIOBUAM, OOBACHAT IPUUMHBI JOCTHXKEHUS
WIA HEJAOCTIKEHHS pe3yJbTaTOB JICATEIILHOCTH, HAaXOIUTh OMIMOKY, JaBaTbh OICHKY
PUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHOH pabOThI IpU
pemeHnr y4eOHBIX 3aJa4, MPUHAMATh [EJNb COBMECTHOH JIeSTENbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOUW palOThI, paclpeacisTh BHIBI pabOT, MOTOBAPUBATHCS, OOCYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TrOBBIE
HITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOO YAaCTh paOOTHI M KOOPAWHUPOBATH CBOH ICHCTBHS C IPYTHUMHU
YJIeHaMH KOMaHJbl, OIICHWBAaTh KAuyeCTBO CBOETO BKJIAJa B OOLIMI TPOAYKT MO KPUTEPHSIM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

MNPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenuss B 10 kiacce oOyyaroluiics MOJYYHUT CIEAYIOIIME IpeaMEeTHbIE
pe3ysbTaThl MO OTJACIBHBIM TeMaM pabodeil mporpaMmsbl yueOHOTro Kypca «Anrebpa M Haydana
MaTEMaTHUYECKOT 0 aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALMOHAIIBHOE YHCIIO0, OECKOHEUHAs! TIepruonyecKas
poOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JEHCTBUTEIHHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA,

MPUMEHSTH IPpOOH U MPOLEHTHI AJIsl PEIIeHUs IPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciielt
3HAHWH U peasbHOM )KU3HU;

NPUMEHSTh NPUONIKEHHBIE BBIYMCIEHUS, MpaBWIa OKPYIJIEHUS, MPUKUIKY U OLEHKY
pe3yJibTaTa BBIYUCIICHUH;



CBOOOJTHO ONEpUPOBATh IOHATHEM: CTENEHb C LEIbIM I0Ka3aTeJeM, HCIOIb30BATh
HNOIXOAALIYI0 (OPMY 3alHMCH JACHCTBUTEIBHBIX YWCEN JUISl PElIeHHs NMPAaKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOM CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PALIMOHAIILHBIM [10Ka3aTeleM;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: JIOTapu(M dYHcia, OECATUYHBIE W HATypajbHbIC
J0TapuQMmBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YUCIIOBOI'O apryMeHTa.

YpaBHeHusI H HePaBEeHCTBA:

CBOOOJIHO OIIEPUPOBATH MOHATUAMU: TOXKJECTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YPaBHEHHUs U ypaBHEHUA-CICICTBUS, PABHOCWIBHBIC HEPABEHCTBA,

OPUMEHSTHh pa3IMYHbIE METOJbl PELICHHS PAlMOHAJIBHBIX W JAPOOHO-PALMOHATBHBIX
YpaBHEHUM, IPUMEHATh METOJI UHTEPBAJIOB JUIsl PEIICHUSI HEPaBEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMU: MHOTOYIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C
LeJIBIMU K03((pUIIeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JI€JICHHe MHOTOWIEHa HA MHOTOWIEH
¢ ocTaTkoMm, Teopemy besy u reopemy Buera s pemenus 3anad;

CBOOOZHO ONepUpoBaTb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
ONpEeACIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIIUTENN I PELIECHUS
CUCTEMbI JIMHEWHBIX YPaBHEHUW, MOJEIUPOBATh PEAJbHBIE CUTYallUH C IIOMOIIBIO CHUCTEMBI
JUHEHHBIX YpPaBHEHMM, HCCIENOBaTh IIOCTPOEHHBIE MOJEIM C MOMOUIbI0 MAaTpull U
OIpeACINTENEH, UHTEPIIPETUPOBATh ITOJIYYEHHBIN PE3yJIbTaT;

UCII0JIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIs IpeoOpa30BaHus BRIPaKEHUI;

BBIMOJHATh NpeoOpa3oBaHMsI YHMCIOBBIX BBIPAKEHUH, COAEpXkAIUX CTENEHU C
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJb30BaTh  CBOMCTBA JIOrapu(MoOB [uid  NpeoOpazoBaHMs  JIOTapU(PMUUECKUX
BBIPAKECHMUI;

CBOOOAHO  ONEpUpOBaTh  MOHATUSIMHM:  HMpPALlMOHAIbHBIE,  IOKa3aTeJIbHbIE U
Jorapu(pMHUUecKre ypaBHEHUsI, HAXOJUTh UX PELIEHUS C MOMOIIBI0 PAaBHOCUIIBHBIX MEPEXO0/I0B
VI OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl i npeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO OINEpPUPOBATh MOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHME, IPUMEHATH
HEeo0Xo1uMble (OPMYIIBI ISl pEIICHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJENUPOBaTh pealbHble CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
HCIIOJIb30BaHUEM arrapaTa ajareopsbl.

DyHKIUHA U TPaQUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIMS, CHOCOOBI 3aJaHusl (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMOO3ULIMS (DYyHKUUN, rpaduk (QYHKIMH, BBHIIOJHSITH AJIEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONPEIENCHUs M MHOXKECTBO 3HAYEHUH
GbyHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATh MOHATHUAMHU: YETHBIE M HEUYETHBIE (PYHKIMH, NEPUOAUYECKUE
GyHKIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl W MHHHUMYMBI (YHKIUH,
HauOoJIbIlIee U HAaMMEHblIee 3HaueHne QYHKIIUU Ha IPOMEKYTKE;



CBOOOJTHO ONEpPUPOBATH MOHATHSMM: CTENEHHass (PYHKIMS C HATypaJbHBIM U LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HAaTYpaJbHBIM M LEJIbIM IOKa3areneM, rpapuk
KOpHsI N-0ii CTETeHH KaK (YHKIIMU OOpAaTHOM CTENEHH C HATypaJIbHBIM MOKA3aTeIeM;

ONEpUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO OMEpPHPOBATh MOHATUSAMH: MOKa3aTelbHast U Jorapupmuueckas (yHKIUU, UX
CBOWCTBA U TpadUKH, UCIIOIB30BaTh UX IPadUKH JUIsI PEIICHHs YPAaBHEHMIA;

CBOOOJTHO ONEpUPOBaTh MOHATHSMU: TPUTOHOMETPHUUECKAs] OKPYKHOCTb, OIpe/eleHue
TPUTOHOMETPUUYECKUX (YHKLUH YHCIOBOIO apryMEeHTa;

UCTIOJIb30BaTh Ipaduku (QYHKIMHA A7 UCCIEIOBAaHHUS MPOLECCOB M 3aBUCHMMOCTEH Ipu
peLIeHNH 3aJad U3 JPYruxX y4eOHbIX MPEIMETOB M peabHOW KHU3HH, BBIpAXaTh (OpMyIaMu
3aBUCHUMOCTH MEXKIY BEIUYNHAMU;

Havaja MmaTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apuUPMETHYEeCKas U TeOMETpUYEcKas IpOrpeccus,
0eCcKOHEUHO yOBIBAIOIIasi TEOMETPUIECKast TIPOTPECCHs], TMHEHHBIA U YKCIIOHEHIIUAIBHBIA POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU IS PELICHMSI PEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  ONEpUpPOBaTh IMOHATHSAMHU:  IIOCJIENOBATEIbHOCTh,  CIIOCOOBI  3aJlaHus
[I0CJIEI0BATENbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXKJIEHHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaIn3a OECKOHEUHO MaJlbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (YHKIMM, TOUKU pa3pbiBa rpaduxa
¢GyHKIMH, acCHMOTOTH Tpaduka QyHKIHIH,

CBOOOJHO ONEpUPOBATh MOHATHEM: (PYHKLMS, HEIpepbiBHAasT Ha OTpe3Ke, INPUMEHATH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS peILieHHs 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IOHATHUAMHU: IepBas W BTOpas NPOMU3BOJAHBIE (YHKIIHH,
KacaTesnbHas K rpa@uky QpyHKUINU;

BBIUNCIISTH IPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3ULIUHU IBYX (DYHKIIHH,
3HATh MPOU3BO/IHBIE SJIEMEHTAPHBIX (PYHKIIHII;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUISl peLIeHHs 3a/1au.

MHosxecTBa U JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpallMi HaJl MHOKECTBAMU;

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar Ul ONIMCAaHUs PealbHbIX TPOLIECCOB U
SBJICHUH, TIPU pEIIEHUH 33]a4 U3 APYIHX y4eOHBIX PEIMETOB;

CBOOOJHO ONEpUpPOBaTh MOHITUSIMH: OIpEAENIEHUuEe, Teopema, ypaBHEHHUE-CIIEJCTBUE,
CBOMCTBO MaTeMaTH4ecKoro oOO0BEKTa, J0Ka3aTelbCTBO, PAaBHOCWIIbHBIE ypaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kJacce oOyd4aroIIMiCs MOJYYHUT CIEAYIOIIHE MpeIMETHbIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM paboueil mporpaMMmbl yueOHOro Kypca «Amnredpa u Havaja
MaTEMaTHYECKOTO aHAIIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE M IEJ0€ YHCIO, MHOXXECTBa
HaTypaJbHBIX U LIEJIBIX YHCEJI, HCIOIb30BaTh MPU3HAKU JeauMocTH nensix uyncen, HOJ[ u HOK
HATypaJIbHBIX YHMCEeN JJIsl peleHus 3a7a4, MPUMEHATh aroput™ EBkina;

CBOOOJTHO OIIEPUPOBATH MOHITHEM OCTATKa 110 MOJYJIIO, 3alIUChIBATh HATYpPAJIbHbIE YHCIIA B
Pa3IMYHBIX NO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILUIEKCHBIX
YHcell, MPeICTaBIsATh KOMIUIEKCHBIE YHClia B alreOpanueckoil U TpUroHoOMeTpuueckoil dopme,
BBITMOJHATH apu(MeTHUYECKHE ONEPALUU ¢ HUIMH U U300pakaTh Ha KOOPIUHATHON TIOCKOCTH.



YpaBHeHNsI M HEPABEHCTBA:

CBOOOIHO  OMEpUPOBaTH  MOHATHSIMH:  HPPANHMOHANBHBIE,  [OKa3aTelbHBIE U
norapuMuUecKre HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIHIO PABHOCWIIBHBIX MTEPEXO0JI0B;

OCYIIECTBIISATH OTOOP KOPHEW MPH PEIIEHUHU TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOZHO OINEpPUpPOBaTh MOHSATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, MPUMEHSTH
HeoO0XouMbIe (POPMYIIBI IJIsl PEIICHHS] OCHOBHBIX THUIIOB TPUTOHOMETPUICCKUX HEPABCHCTB;

CBOOOIHO ONEPHPOBATH MOHATHUSAMHU: CHCTEMa M COBOKYITHOCTh YPaBHEHUUN U HEPABEHCTB,
PAaBHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI, HAXOJIUTh PELIECHUSI CUCTEMbI U COBOKYITHOCTEN
paloHalIbHBIX, HpPPAlMOHATIbHBIX, IIOKA3aTENbHBIX M JIOTapU(MUYECKUX ypaBHEHUN U
HEPABEHCTB;

pemath palfoHaJIbHBbIC, HWpPpPAIMOHANBHBIC, I[IOKa3aTelbHbIC, JOrapudMHUUECKUe U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAIINE MOAYJINA U [TapaMeTPBbL;

MPUMEHSTH Ipad)uyecKue METO/bI JIIs pEIlIeHUs ypaBHEHUI U HEPaBEHCTB, a TAKXKe 3a/1a4 C
rapaMeTpamu;

MOJICJIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE aiureOpbl, COCTABISITH BBIPAXKECHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEI0BATh IOCTPOEHHBIE MOEIIH
C HCIOJIb30BAaHUEM allllapara anredpbl, UHTEPIPETUPOBATH NOTYyYCHHBIN pe3ysbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapuKy KOMIO3UIMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO WCCICIOBAHUS U
CBOMCTB KOMITO3UIIUU ABYX (PYHKIIHII;

CTPOUTH TeOMETpUYECKHe 00pa3bl ypaBHEHH U HEPABEHCTB HA KOOPAMHATHOM MIIOCKOCTH;

CBOOOHO ONEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKHUX (YHKITHIA,

MPUMEHSTHh QYHKIIUU JJIs1 MOJISITHPOBAHUS M HCCIICIOBAHUS PEATbHBIX IMPOIIECCOB.

Hauyana maremMaTn4yeckoro anajamsa:

UCIIONIb30BaTh IPOU3BOJIHYIO JUIS HCCIeAoBaHUS (YHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HaxO0JIUTh HauOOJIbIlIee U HAUMEHbIIIee 3HAUCHUsI (PYHKITUU HEMPEPHIBHON HA OTPE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKICHUSI HAWITy4dlIEro PElIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COLIMAJIbHO-DKOHOMMYECKHX, 3ajadax, I ONPENEIICHUS CKOPOCTH U YCKOPEHHUS
mpoiiecca, 3a1aHHOr0 (POoPMYIION MITH TpadUuKoMm;

CBOOOJIHO OTIEPUPOBATH MOHATUIMU: TIEPBOOOpaA3HAs, ONPeeIEHHBIN HHTETPa, HAXOIUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUH M BBIYHCIATH WHTerpan mo ¢opmyne HproToHa-
JleliOHMIA;

HaXOJIUTh TJIOMIAIU TUIOCKUX (PUTYp U 00BEMBI TEJT C IIOMOIIBIO0 UHTETPAJIa;

MMETh MPEJCTABICHUE O MATEMATHYECKOM MOJCIMPOBAHUM HA MPUMEPE COCTABICHHUS
mudhepeHIMaTbHBIX YPaBHEHHI;

peliaTh NPUKIAJHBIE 33Ja4i, B TOM YHCJIE COLMATbHO-KOHOMHUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBAMA MaTEMAaTHYECKOIO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxrieckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
MHOXecTBO 1eHICTBUTENBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIUS C 12 1
LIEJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas GpyHKIUS. 18 1
Jlorapudpmuueckue ypaBHEeHUsS
6 Tpuronomerpuveckre BRIpaKEHUS U 29 1
YpaBHEHHS
ITocnenoBarenbHOCTH U MPOTPECCUH 10 1
Henpepeisabie pynkimu. [IponsBognas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NMPOrpamMMbI Bcero Kontpoapueie  Tpaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypen
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WpparnmonaibHbIe, TOKa3aTEIbHBIC U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPANUOHATBEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3azauu ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 16 5
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoausie  Ipakrueckue u3y4eHuss  o0pasoBaTe/bHbIC
padoThI padoThI pecypenr
1 [[MHOK€eCTBO, ONepaliy Hal 1
MHO>KECTBAMU U UX CBOMICTBA
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKo-
3 MHO>KECTBEHHOTO ammapara Jjsl peleHUs 1
3a/1a4
Pannonansuelie yncna. OObIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIEC U
5 JECSATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
5 [Ipumenenue qpobeit 1 MPOLEHTOB JIst 1
penieHus MPUKIAIHBIX 3a1a4
7 [Ipumenenne qpoOeit u MPOIEHTOB ISt 1
pelIeHs TPUKIaJAHbIX 3a7a4
3 JelictBuTenbHble yncia. PanmonanbHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEHCTBUTEILHBIMU YUCIIAMH
10 Moaynb AEHCTBUTEIBHOIO YHCIIA U €70 1

CBOMCTBA




11

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OcCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowieHsl OT OJHON EPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHoOrouseHs! ¢ HeIbIMUA
koa¢p¢unuentamu. Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

21

Omnpenenurens MaTpullpl 2X2, €ro
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenennuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemenne nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBI JINHEMHBIX YPaBHEHU




23

Pemienne npukiiagHbIxX 3a/1a4 ¢ MOMOIIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

25

26

KonTtponbnas pabdora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHcTBa. CrcTeMsl
JMHENHBIX ypaBHEHUN"

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.
B3anMHo oOpaTHbIe PyHKITHH.
Komrmozumus ¢pyHKIui

I'paduk QyHkuuu. daeMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKIUH

27

OO6nacth ornpeaesieHus] © MHOYKECTBO
3HayeHndd pynkuuu. Hynu ¢pyHknmm.
[TpoMexyTKH 3HAK TOCTOSIHCTBA

28

29

30

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHbllIee 3HAYCHUE
(GYHKIIMHM Ha IPOMEKYTKE

JluneliHast, KBagpaTU4Has U JpOOHO-
AvHeNHas QyHKIH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOoeHNe TPaPUKOB ATUX PYHKITUN

32

33

DNEMEHTApHOE UCCIIEI0OBAaHUE U
nocTpoeHue rpauKoB ITHX QYHKIUN
Crenens ¢ nenslM nokasareiaeM. buaom
Hsrorona

34

CreneHn ¢ LIETIBIM ITIOKa3aTeaeM. buaom
Hrrotona




Crenennast GyHKIHUS C HATYPaJIbHBIM H

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpadguk

36 KonTtponsnas padora: "Crenennas
¢ynkuus. E€ coiicTBa u rpadux"

37 Apudmerndeckuii KOpeHb HATypaIbHON
CTETEeHH U ero CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJepKAINX CTETIEHU ¥ KOPHU

40 [TpeoOpa3oBaHs YHCIOBBIX BBIPAKECHUIA,
COJIeprKalINX CTENEHU U KOPHH

41 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIA,
COJIepKAIUX CTETIEHN U KOPHU
Uppanmonansusie ypaBaeHusi. OCHOBHBIE

42 METO/TBI PEIICHUS UPPAITUOHATTEHBIX
ypaBHEHUI
UpparnmonansHbie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALUOHATIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIC

44 METO/TbI PEIICHUS UPPAITUOHATEHBIX
yYpaBHEHUN

45 PaBHOCHITBHBIE TTEPEXO/IBI B PEIICHUT
UPpaAMOHATIEHBIX YPAaBHEHHIA

46 PaBHOCHIIBHBIE TTEPEXO/TBI B PEIICHUT
UpPpaALMOHATILHBIX YPaBHEHHM

47 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUU

UPPALMOHAIBHBIX YPABHEHUN




48

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHAJIBHBIX YPABHEHUN

49

50

51

CgoiicTBa u rpaduk KOpHS N-0if cTeneHn
Kak (yHKIIMH 0OpaTHOW CTENEHH C
HaTypaJIbHbIM I10Ka3aTeleM

CgoiicTBa 1 rpaduK KOpHs N-0i1 CTeTICHU
KakK (PyHKIIMM OOpaTHOM CTEIEeHHU C
HATYpaJIbHBIM ITOKa3aTelieM

Kontponbnas pabora: "CpoiicTBa u

rpaduk KopHs N-0ii cTeneHu.
WppauroHanbHble ypaBHEHUS"

52

CreneHs ¢ pallMOHATIBHBIM ITOKa3aTeIeM U
€€ cBOMCTBA

53

54

CTGHGHI) C paHI/IOHaJ'II)HI)IM II0Ka3aTejIceM N
e€ cBOMCTBA
CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
e€ cBoiicTBa

55

[TokazarenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

56

57

58

Ucnonb3oBanue rpaduka GyHKIUN A5
peuieHusl ypaBHEHU I

Hcnonp3oBanue rpaduka QyHKIMM 115
peleHns ypaBHeHUI

[loka3zarenbHble ypaBHEeHUs1. OCHOBHBIE
METO/IbI PEIICHUS MIOKA3aTEIbHbIX
YpaBHEHUU

59

[TokazaTenpHbIe ypaBHeHUsI. OCHOBHBIE
METO/Ibl PEIIEHUs TOKa3aTENbHbBIX
ypaBHEHUI




[Tokazarenbubie ypaBHeHUsI. OCHOBHbBIE

60 METO/Ibl PEIICHMSI TOKA3aTeIbHbIX 1
ypaBHEHUH

61 KonTtponpHas padora: "[lokazarensHas 1
¢ynkuus. [TokazarenbHbie ypaBHeHus"

62 Jlorapudm uucna. CoiicTsa jgorapudma 1

63 Jlorapudm umncna. CoiicTBa jgorapudpma 1

64 Jlorapudwm yucna. CoiicTBa norapudpma 1

65 JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH(PMBI 1

66 JecsaTuunble U HATypallbHbIE TOTapU(PMBI 1

67 [IpeoOpazoBanue BbIpaKEHHH, 1
coJIeprKalIuX Jorapudmol

68 [IpeobpaszoBanue BhIpaxeHUH, 1
coJiepKaniux Jorapudmbl

69 [TpeoOpa3oBaHue BBIpAXKEHUH, 1
coJiepKaliX Jorapu(mbl

70 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA 1
u rpaduk

71 Jlorapudmmueckas pyHkus, €€ CBONCTBA 1
U rpaduk

7 Hcnonb3oBanue rpaduka QyHKIUM 115 1
pelIeHns ypaBHEeHUH

73 Ucnonp3zoBanue rpaduka GyHKIUN IS 1
peleHns ypaBHeHUI
Jlorapudmudeckue ypaBHEHHS.

74 OcHOBHBIE METO/IbI PELIEHUS 1
Jorapu(pMUUECKUX ypaBHEHHM
Jlorapugmuueckue ypaBHEHUS.

75 OCHOBHBIE METO/TbI PEIICHUS 1

Jorapu(pMUUECKUX ypaBHEHHH




Jlorapugmuueckue ypaBHEHUS.

76 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHHH

77 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT
norapu(pMHUECKUX YpaBHEHHMA

78 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
jgorapupMUUECKUX ypaBHEHHM
KonTponbnas pabora:

79 "Jlorapupmuueckas ¢yHKIHUA.
Jlorapudmuueckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apTyMEHTa

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

82 ApKCUHYC, apKKOCUHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHTEHC
YHCIIOBOTO apTyMEHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 oTIpeieIeHue TPUTOHOMETPHUYECKIX
(GYHKIMI YHCIOBOTO apryMeHTa
TpuronomeTpuyeckas OKpyKHOCTb,

85 ornpezeNieHue TPUTOHOMETPUIECKHIX
(GYHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUICCKUE
bopmyIbI

g7 OCHOBHBIE TPUTOHOMETPUUICCKUE
bopMyITBI

88 OCHOBHBIE TPUTOHOMETPUUIECKUE

bopmybl




OCHOBHBIE TPUTOHOMETPUYECKUE

89
bopMyIBI

90 [Ipeobpa3oBaHyue TPUrOHOMETPUUECKUX
BBIPAKCHUI

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAXKEHUM

92 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX
BBIPAXKEHUM

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

94 Pemenune TpuroHoMeTpuuecKux
YpaBHEHUU

95 Pemienne TpuroHOMeTprU4ECKNUX
ypaBHEHUU

96 Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

97 Pemenune TpuroHoMeTpuuecKux
yYpaBHEHUHU

98 Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

99 Pemenune TpuroHoMeTpruuecKux
ypaBHEHUU

100 Pemenune TpuroHoMeTpruuecKux
YpaBHEHUNU
KonTponbhas pabora:

101 "TpUroHOMEeTpUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS

102 [I0CJIeqOBAaTEIbHOCTEH. MeTo

MaTeMaTU4eCKOW UHIYKIIUH




MoHoTOHHBIE B OrpaHUYCHHBIC

103 MocJIeI0BaTeIbHOCTH. VIcTOopus aHamu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yOpIBaromasi reoMeTpudecKas
nporpeccust

107 CymMa 6eckoHEeuHO yObIBaroIei
FE€OMETPUUECKOM IPOTrPECCUH

108 JIMHEHBIN U YKCIOHEHIIUATIbHBIA POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

109 JIMHENHBIN U YKCIIOHEHIMAIBbHBIA POCT
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB
Hcnonp30BaHne IPOrpeccuu s

110 pELICHHS PeabHBIX 3a]1a4 TPUKIIAHOTO
Xapakrepa

111 KonTponbhas pabora:
"IlocnenoBaTenbHOCTH U Mporpeccuu”

112 HenpepriBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB
byHKIII

114 CoiicTBa (hyHKIMHA HENPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa MHTEPBAJIOB ISl pELLIEHUS
HEPaBEHCTB

117 MeTto MHTEpBaJIOB ISl pEIICHUS

HEPABEHCTB




MGTOI[ HUHTCPBAJIOB JIA pCIICHUS

118
HEPaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4

120 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBast u BTOpast pou3BOIHBIC GYHKIIUU

122 OnpezneneHue, reoMeTPUYECKUI CMBICI
MIPOU3BOIHOMN

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOIHOM

124 YpaBHeHUE KacaTeNbHOU K TpapuKy
byHKITUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUN

126 [Tpon3BoIHBIE 3JIEMEHTAPHBIX (HYHKLIUIH

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA

128 ITpon3BogHast CyMMBI, IPOU3BENEHNUS,
YaCTHOTO U KOMITO3UIIMH (DYHKIIMH

129 [IpousBoiHast CyMMBI, TPOU3BEACHHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA

130 [IpousBonHas CyMMbI, IPOU3BEACHMS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

131 KonTtponbnas padora: "[IponszBoanas”

132 [ToBTOpenme, 0600IIEHNE,
cucTeMarusalus 3HaHuil: "YpapHenus"

133 [ToBTOpenue, 060061ICHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

134 Hrorosast koHTpOIBHAs paboTa




135 Wrorosas kKoHTpoJbHAS paboTa 1 1
136 [ToBTOpEHME, 0606meHI/UIe, 1
cUCTEeMaTH3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IprumeHeHnue nporu3BOIHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThbI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHnne npon3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
UCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U KCTPEMYMBI
IIpuMeHeHne Mpon3BOJHOM K
UCCJICIOBAaHHIO (PYHKIIHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIErO 1

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHOM

(GyHKIIMM Ha OTpe3Ke




Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAUYCHUS HEIPEPBIBHOM
(GYHKITMM Ha OTPE3Ke

Haxoxnenue HanuOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHUSI HEITPEPHIBHOM
(GYHKIIMH Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHUSI HEITPEPBIBHOM
(GyHKLIUU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAHBIX 33/1a4ax

[Ipumenenre npou3BOIHOM IS
ONIPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxom

[IpumeneHnre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTU U YCKOPEHUS




npoiecca, 3aJaHHOro (OPMYJION HITH

rpagpukoM

17 Kommozuius ¢pyHKImi

18 Kommozurust ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue 0Opas3bl ypaBHEHUI Ha
KOOPJMHATHOM TIIOCKOCTU

21 I'eomerpuueckue oO6pa3bl ypaBHEHHIA Ha
KOOPAMHATHOM IIOCKOCTH

29 KoHnTtposnbHas padora: "UcciaenoBanue
(GYHKIMH C TOMOIIBIO MTPOU3BOTHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

24 ¢yukuuil. [IpaBuna HaxoxAeHUS
epBOOOPA3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

25 dbynakuumii. [TpaBuna HaxoxXaEHUS
epBOOOPA3HBIX

26 Wurerpai. I'eoMeTpru4eCKuil CMBICI
WHTETpaa

97 Brruncnenue onpeneia€HHOro nHTerpana
o popmyne Herotona-JlelioHuma

28 Brruucnenue onpenenéHHoOro HHTerpaia
no popmyne Herotona-Jleltonuma

29 [Ipumenenne naTErpaNa 1is

HAXO0XJICHUS TUIOIIaIel TUIOCKUX QHUTYp




[IpumeHenue uHTETpaNa s

30 HaxXO0XJIeHUs 00bEMOB reOMETPHICCKUX
Tenl

31 [Tpumeps! pemennii muddepeHaITbHbIX
ypaBHEHU U

39 [Tpumepsl pemennii nuddepeHIuaTbHbIX
ypaBHEHUH
MartemaTtnueckoe MOJEIUPOBAHKE

33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

34 KonTponsHas padora: "[lepBoobpazHast u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOIcTBa U rpaduKu

36 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKH

37 TpuronomeTpudeckue QyHKITHH, UX
CBOICcTBa U rpadUKu

38 Tpuronomerpuueckue GyHKIHH, UX
CBOICcTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpadUuKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPaBHEHUH C IOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT100p KOpHEH TPUTOHOMETPUYECKHIX

42 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHIX

43 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemienue TpuroHoMeTpHUYECKUX
HEPaBEHCTB

45 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB

16 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB
Konrponsnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS
MOKa3aTeIbHbIX HEPAaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILICHUS

norapu(MUIECKIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OcHOBHBIE METO/IbI PELLICHUS
norapupMHUECKUX HEPABEHCTB
56 OcHOBHBIE METOIbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OcCHOBHBIE METO/IbI PELLICHUS
UPpALMOHATILHBIX HEPABEHCTB
58 OcCHOBHBIE METO/IbI PELLICHUS
UppaLMOHAJIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pELICHUS
UPpalMOHATIFHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLICHUS
UpPpaLMOHATIbHBIX HEPABEHCTB
61 I'padmuueckue metozs! penieHus
UPpalMOHATIbHBIX YPAaBHEHUM
62 I'paduueckue MeTObI perIeHus
MPPALMOHATIbHBIX YPABHEHUN
63 I'padmuueckue metos! peneHus
IIOKa3aTeJIbHBIX YPaBHEHHUI
64 I'paduueckue MeTo bl pereHus
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peneHNs
norapupMHUECKUX YpaBHEHHMA
66 ['padmyeckue METOABI peLIeHHs
norapu(MUIECKIX HEPABEHCTB
67 I'paduueckue MeTo bl pereHus

Jorapu(pMUUECKUX HEPABEHCTB




68

I'paduueckue MeTo Bl pemieHus
MOKa3aTeNbHbBIX U JOrapuOMUUECKUX
ypaBHEHUH

69

I'paduueckue MeToBI pemeHus
MOKA3aTeIbHBIX U JTOTapU(OMUIECKUX
ypaBHEHUI

70

71

72

['padmyeckue METOABI peLIeHHs
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLIeHHS
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppanuoHanbpHble, TOKa3aTeIbHbIC U
norapudmuueckre HepaBeHCcTBa"

73

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOpPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEecKas (HOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAWHATHOM IIOCKOCTH




N3o0paxeHue KOMILJIEKCHBIX YHUCEN Ha

8 KOOPJMHATHOM IIIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii creneHu
13 KOMIUIEKCHOTO YHClIa

80 ®opmyna Myaspa. KopHu N-oii cTenenun
U3 KOMIUIEKCHOTO YHClIa
[IpumeHeHHEe KOMITICKCHBIX YHCEIT JISI

81 penieHus GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a1a4y

82 KonTtponpHas pabdora: "KomruiekcHbie
yucna"

83 HarypanbHble u nensie yrcna

84 Harypanbhble u emnsle yucna

85 [TpumeHeHre TPU3HAKOB IETUMOCTH
IEJTBIX YUCEeIT

86 [TpuMmeHeHre MpU3HAKOB IETUMOCTH
ENBIX YUCell

87 [IpumeHeHre TPU3HAKOB JICTUMOCTH
nenbix yncen: HOJ[ m HOK

88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH
EJBIX YUCEI: OCTATKH MO0 MOIYITIO

90 [TprMeHeHre TPU3HAKOB JICTTHMOCTH
HEJIBIX YHCEJI: OCTATKH 110 MOJIYITIO
[IpumeHeHne MPU3HAKOB AETUMOCTH

91 HENBIX YUCEIl: anropuT™ EBKInaa s

PEIICHHMA 3a4a4 B LCJIbIX YHUCIaX




92

KonTtponpHas padora: "Teopus menbix
yucen"

93

94

95

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

Cucrema 1 COBOKYITHOCTh YPaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U

COBOKYITHOCTEH paliMOHaJIbHBIX
YpaBHEHUU

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MPPALMOHATIbHBIX
YpaBHEHUU

97

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

98

99

100

OCHOBHBIE METO/IbI PELLICHUS CHCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

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

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

101

IIpuMeHeHne cucTeM K pEeIEeHUI0
MaTEeMaTHYECKUX 3a7a4 U 3a7a4 U3




pa3nuyHbIX 00JacTell HAyKH U peabHOM
JKU3HU, MTHTEPIIPETaLus IOJy4YEeHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PEILECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 007acTeil HAyKH U pealbHOM
JKU3HU, MHTEPIIPETALNS IOJy4YEHHBIX
pE3yJIbTaTOB

103

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HayKH U pealibHOMN
JKU3HU, UHTEPIIPETaLs OJy4YEHHBIX
pE3yJIbTaTOB

104

KonTpoabHas padora: "Cucremsl
palMOHANBHBIX, HPPAIIHOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHeHHH"

105

106

107

PanuonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanyonaneHbIE CUCTEMBI ¢ TapaMETPAMH

108

109

WppanuonansHble ypaBHEHUS,
HEpaBEHCTBA C ITapaMeTpaMu

HppannoHnaibHble CUCTEMBI C
napameTpamu

110

[TokazarenbHbIe ypaBHEHHSI, HEPABEHCTBA
C mapameTpaMu




111

[loka3zarenbHble CUCTEMBI C IApAMETPAMU

112

113

Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C MMapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114

TpUroHOMETPUYECKUE YPABHEHHUS C
rapameTpamu

115

116

TpuronomeTpuyeckrue HepaBeHCTBA C
napaMmerpamu

TpuroHoMeTpuYECKre CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJIENEN peabHbIX
CUTyalMi C IOMOUIbIO YPABHEHUH C
napaMeTpamu

118

IToctpoenune u ucciegoBaHue
MaTEMaTUYECKUX MOJENIEN peabHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamMmu

119

ITocTpoenune u ucciegoBaHue
MaTeMaTUYECKUX MOJEJIECH pealbHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamMu

120

121

KonTtponbHas pabdora: "3anaun ¢
napameTpamu”

[ToBTOpenue, 060061IeHNE,
cucTemMarusanus 3HaHuil: "YpaBHeHus"




122

[ToBTOpeHnue, 06001ICHNE,
cucTtemaTu3anus 3Hanuil: "YpaBHenus"

123

124

125

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3alysl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHUN"

[ToBTOpEeHmE, 0600IICHUE,
cucrtemaTtusanus 3Hanuil: "HepaBencrna"

[ToBTOpEeHHE, 0000IICHNE,
cucrtemaTusanus 3Hanuii: "HepaBencrna"

126

127

128

[ToBTOpenue, 060061ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHUE,
cucremaTtusanus 3Hanuii: "IIpousBoaHas
u e€ npumeHeHue"

[ToBTOpenue, 06001IIEHNE,

cucremarusanus 3HaHuii: "IIponsBogHas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHKE,
cucremarusanus 3HaHui: "IlponsBogHas
U €€ npuMeHeHue"

130

[ToBTOpenwme, 0600MIEHNE,
cucreMarusanus 3HaHuii: "MHTerpan n
€ro npuMeHexue"

131

132

[ToBTOpenue, 06001IEHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"

[ToBTOpenue, 060061IeHNE,
cucreMaru3anus 3HaHui: "OyHkuun"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "Oynkuun"

134 Wrorosas KoHTpoJbHAS paboTa

135 HroroBast koHTpoIbHAs paboTa

136 [ToBTOpeHwme, 0606LueHI/UIe, 1
cHUCTeMaTu3alysl 3HAHUI

BHIEE KOJIMYECTBO HACOB I1
OBII] (0) CTBO HACOB IIO 136 10

I[TPOTPAMME







YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

Anrebpa n Hauasa MmareMaTrueckoro aHanuza. 10-11 kimaccel: yueOHUK yis
0011e00pa30BaTEIbHBIX OpraHu3auii: 0a30BbIi U yrayoneHHbIH ypoBHH / L. A. Annmos,
FO.M. Kosnsarun, M.B. Konsirun, M.B. Tkauésa u np. — Mocksa: [Ipocseuienue, 2022.

METOANUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Anrebpa 1 Havajga MaTeMaTudeckoro anainu3a. Meroanueckue pekomengaruu. 10-11 kmaccer —
®enopona H.E., TkaueBa M.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://window.edu.ru/resource/982/47982






