PabGouyasi nporpamMma no yueOHOMY npeamMery «AJredopa» (yriry0JJeHHbIH YPOBEHbD)
HOACHUTEJBHAS 3AIIUCKA

VYuebHblil Kypc «Anredpa M Hayajga MaTeMaTHMYECKOro aHalu3a» SBISAETCS OJHUM M3
HauOoJiee 3HAUUMBIX B IIPOrpaMMe CpPEJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOHN
CTOPOHBI, OH 00ECIIEUNBAET HHCTPYMEHTAIbHYIO 0a3y /Il U3yUEHUS BCEX €CTECTBEHHO-HAYUHBIX
KypCOB, a C JPyroif CTOPOHBI, (JOPMUPYET JIOTHYECKOE U A0CTPAKTHOE MBIILIEHHE 00YJatOIIUXCS
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOEHHMs HWH(POPMATUKH, OOLIECTBO3HAHMS, HCTOPHH,
CJIOBECHOCTH M JAPYrMX IUCLUMIUIMH. B paMkax JnaHHoOro yuyeOHOro kypca oOyuaromuecs
OBJIA/ICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HayKH, KOTopas (OpMYIHpPYeT CBOH
JOCTIDKEHUS] B MAaTEMaTHYEeCKOH Gopme.

VYuebHblil Kypc anreOpbl ¥ Hayajl MaTeMaTHMYECKOro aHajlu3a 3aKJa/blBa€T OCHOBY JUIS
YCIIEIIHOTO OBJIAJICHUsI 3aKOHAMH (PU3HUKH, XUMHUH, OMOJIOTUH, TOHUMAHHsI OCHOBHBIX TE€HAECHIMH
PasBUTHSI SKOHOMHKH W OOIIECTBEHHOW KHM3HHM, TO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJIb30BAaTh WX I JalbHEWUIIEro
00pa30BaHus U B IOBCETHEBHON XU3HU. B TO ke Bpems oBnajieHue aOCTPaKTHBIMU M JIOTUUECKU
CTPOTUMH KOHCTPYKLMSAMH aareOpbl 1 MaTeMaTHYeCKOro aHalMu3a pa3BUBaeT yMEHUE HAXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTUHHOCTb, I0KA3bIBATh YTBEPKAEHUS C IOMOIIBIO HHAYKIIUU
U paccy’aaTh JEAYKTHBHO, HUCIIOIb30BaTh 000ONIEHNE W KOHKPETH3ALUIO, aOCTparupoBaHue H
aHaJIoruto, GOpMUpPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYECKUX MOJIEIEH pealbHbIX CUTyalUd, UHTEPIpPETalrd MOJy4YEHHBIX
pELICHUH, 3HAKOMATCS C IpUMepaMi MaTeMaTHYECKUX 3aKOHOMEpPHOCTEHl B MpHUpOJE, HAyKe U
UCKYCCTBE, C BbIJAIOIIMMUCS MaTEMATUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHbIil Kypc o0siajaeT 3HAYMTEIbHBIM BOCHUTATENbHBIM IOTEHIIMAIOM, KOTOPHBIH
peanu3yercss Kak depe3 ydeOHbIM MaTepuall, CIOCOOCTBYIOIMIMH (DOPMUPOBAHUIO HAYYHOIO
MHUPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe Meronukn oOydeHus anreOpe M HadalaM MaTeMaTHYeCKOrO aHAJIN3a JIEXKHUT
JeSITeIbHOCTHBIN PUHIUI O0yUEHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYEeCKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIIAE COAEPKATEIBHO-METOANYECKHE JMHUK: «Uucna U BbMUCIHCHUS», «DyHKIMM U
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Hadana mareMaTrueckoro aHanusa», «MHoXxecTBa u
Joruka». Bce ocHOBHBIE COZIepKaTEIbHO-METOANYECKHE JIMHUY U3Yy4at0TCs Ha MPOTSKEHUH JIBYX
JeT 00y4eHusl Ha ypOBHE Cpe/iHero o0uiero oopa3oBaHMsl, €CTECTBEHHO JIOMOIHAS APYT Apyra
MIOCTETNIEHHO HACHIIAsCh HOBBIMU Te€MaMH U paszzaenamu. JlaHHBIA yueOHBI Kypc sBiseTcCs
MHTETPaTUBHBIM, TOCKOJBbKY OObequHsEeT B cebe colepiKaHne HECKOJIbKMX MaTeMaTHYeCKHUX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUYECKHI aHaJIn3, TEOPHUs] MHOXKECTB,
MaTeMaTHuecKkas Joruka u apyrue. Ilo Mepe Toro xak oOydaroluecs OBIaJeBalOT BcE Ooiiee
MIMPOKMM MaTeMAaTUYEeCKUM almapaToM, Yy HHX I[OCJeI0BaTelbHO (OpMHUpPYeTCs U
COBEpUICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTUYECKYIO MOJIENb PEeaJbHOW CUTYalluu, IPUMEHSATh
3HAHHUA, TIOJYYEHHblE MpPH M3YUYEHUU Y4eOHOro Kypca, Ui PpELIEHUS CaMOCTOSITENIbHO
chopMyIHPOBAHHONW MaTeMaTHUECKON 3aJ]auu, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.



CopepxarenbHO-MeTOAUYECKas TMHUA «HYucIa U BBIYHCIEHUS» 3aBepIIaeT GOpMUPOBAHUE
HaBBIKOB UCIIOJI30BaHUS JICHCTBUTEIBHBIX YUCET, KOTOpOEe OBbUIO HA4aTO Ha YPOBHE OCHOBHOT'O
obmiero obpaszoBanusi. Ha ypoBHe cpeanero oOmiero oopazoBanus 0co00e BHUMaHUE YACISETCS
(GbOpMHUPOBAHHIO HABBIKOB PAllMOHAIBHBIX BBIYUCICHUN, BKIIOYAIOIIUX B ce€0sl HCIOIb30BaHUE
pa3iauuHbIX (GOpM 3alKMcH 4YMCIa, YMEHHUE JeJaThb MPUKUAKY, BBIIOJIHATH MHpUOIMKEHHBIE
BBIYUCIICHHSI, OLICHUBATh YMCIOBBIC BBIPAKEHUS, padOTaTh C MaTeMaTHUYECKUMH KOHCTAaHTAMHU.
3HaKOMbIE 00YYarOIUMCSI MHOKECTBA HaTypPaJIbHBIX, LIEJIbIX, PAIMOHAIBHBIX U ICHCTBUTEIBHBIX
YuCel JIONOJIHSKOTCA MHOXECTBOM KOMIUIEKCHBIX 4YHCel. B KaXaoM M3 3TUX MHOKECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE eMy crienupuyeckue 3a/add U Olepalyu: JeJIeHue Haleso,
ONEPHPOBAHUE OCTATKAMH HAa MHOXKECTBE IIEJBIX YHCEN, 0COOble CBOMCTBA PAI[MOHAIBHBIX U
UPpaMOHATILHBIX YUCEN, apU(PMETHUECKHUE OTIEPALINH, a TAK)KE U3BIICUCHUE KOPHS HAaTypalbHOU
CTENIEHN Ha MHOYKECTBE KOMIUIEKCHBIX 4YMcell. biarogaps mociaeioBaTeIbHOMY pacUIMpEeHHIO
KpyTa HCIOJb3YEMBIX YUCENI U 3HAKOMCTBY C BO3MOXXHOCTSIMM MX IMPUMEHEHUS JUIsl pEeLICHUs
pa3NIMYHBIX 337a4 (POPMHUPYETCS MPEACTABICHUE O €INHCTBE MAaTEMAaTUKU KaK HAyKH U €€ pOJH B
MOCTPOCHUH MOJIEINICH peabHOTO MHUPA, ITHPOKO UCTIONB3YIOTCS 0000IEHIE U KOHKPETH3AIIHS.

Jlunns «YpaBHEHHS U HEPABEHCTBA» PEaU3yeTCs] Ha MPOTSHKEHUH BCEro OOy4YEHHS Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszene I[Iporpammbl
IIPEyCMOTPEHO PEIlIEHUE COOTBETCTBYIOIIMX 3ajad. B pe3ynbTare oOyyarouiyecst OBjlaJeBatOT
pPa3IUMYHBIMU  METOJAaMHU  DPELIEHUS pPAalMOHAIbHBIX, WPPALMOHAIBHBIX, [OKA3aTEelIbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKkKe 3a/ad,
coaepxamux napamerpsl. [lonydeHHble yMEHHsSI HIMPOKO HMCHOJIB3YIOTCS HPH HUCCIEIOBAaHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PEIICHUN NPUKJIAJHBIX 3a/1a4 U 3a7ja4 Ha HaXOXKICHHE
HanOOJBIINX W HAUMEHBIINX 3HaYeHWI (yHKUWU. JlaHHas comeprkaTerbHas JIMHUS BKIIIOYAET B
cebst Takke (opMUPOBaHHWE YMEHUH BBINOJHATH pacuéTel Mo (opmynam, mpeodpazoBaHuUs
paluMOHANbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKK€ BBIPAKECHU,
colepkammx creneHn u Jorapudmel. braromapst u3yueHumro anreOpandeckoro Marepuala
IPOUCXOIAUT JajibHEllllee pa3BUTHE ANTOPUTMHYECKOTO U aOCTPAaKTHOTO  MBILIUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU AECTYKTHUBHBIX PAaCCyKICHHH, pabOThl C CHMBOJIBHBIMU
(dbopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npezanaraet 3 QeKTUBHbIE HHCTPYMEHTHI I PEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
Hay4yHBIX 3ajla4, HarjIsAHO IEMOHCTPUPYET CBOU BO3MOXHOCTH KakK sS3bIKa HAyKH.

CopepxarenpHo-MeToan4YecKass TUHUS «DyHKIMU U TpaduKM» TECHO MEperuieTaeTcs ¢
JIPYTUMHU JTMHUSMH y4€OHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3aJa€T MMOCIIeI0BAaTEIbHOCTD
u3ydeHuss wmatepuana. M3yueHue CTENEHHOHM, TMOKa3aTeNbHOM, Jiorapudmuveckol u
TPUTOHOMETPUUECKUX (QYHKIUH, NX CBOMCTB U rpapUKOB, UCIIOIb30BaHUE PYHKIIMH 1715 pelieHus
3a/1a4 U3 IPYrux yueOHBIX MPEIMETOB U PEaTbHON KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM
aHaJIM30M, TakK U C pellIeHHeM ypaBHEHHI U HepaBeHCTB. [1pu 3ToM 6osblioe BHUMaHKE yaeseTcs
(GbopMUPOBAHUIO YMEHHUS BbIpaxaTh (hOpMyJIaMy 3aBUCUMOCTH MEX]y Pa3IMUHbIMU BEIMUYNHAMU,
MCCJIEIOBATh IMOJIyYeHHbIE (DYHKIMH, CTPOUTHh UX rpapuku. Marepuas 3TOH coaep:KaTelbHOI
JIMHUY HallEJIeH Ha Pa3BUTHE YMEHHI U HaBBIKOB, MO3BOJISIIOLIUX BhIpAXKaTh 3aBUCUMOCTH MEKY
BEJIMYMHAMU B Pa3InYHOIN (opMe: aHAIUTUUECKOH, rpaduueckoil u cioBecHol. Ero nsyuenue
CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K 0000IIeHHI0 |
KOHKPETH3aI[1H, NCIIO0JIb30BAaHUIO aHATOTHI.

ConepxxarenbHast nuHusa «Havana mMaTeMaTHyecKkoro aHajan3a» MO3BOJISIET CYHIECTBEHHO
pacIIMpUTh KPYT KaK MAaTeMaTUYECKUX, TaK U IPUKIIATHBIX 33]1a4, TOCTYITHBIX 00yUJaOIUMCS, TaK
KaK y HHMX MOSBJISIETCS BO3MOXKHOCTb CTPOMTH TpapUK{ CIOXKHBIX (DYHKUUH, ONpEenensiTh HUX



HanOOJIbIIE ¥ HAUMEHBIIINE 3HAYCHUS, BEIYMCIIATD TUIOMAan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM W YCKOpeHMs TmpoueccoB. JlaHHas copaepkaTenbHasl JIMHUS OTKPHIBACT HOBBIC
BO3MOXHOCTH IMOCTPOCHUA MATCMATHYCCKUX MOI[GHGIZ PCAJIBbHBIX CHTyaHHﬁ, IIO3BOJIACT HAXOAUTH
HaWIyylllee pPEUICHHE B MPHKIAIHBIX, B TOM 4YHCIE COIUAIbHO-DKOHOMHYECKUX, 3aJadax.
3HaKOMCTBO C OCHOBAaMHM MAaTE€MAaTHYECKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaTbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH pPacloO3HABATh
IPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TeXHHKE M HcKyccTBe. OOyuaromuecs y3HAIOT O
BBIJIAIOIINXCSI Pe3yabTaTaxX, MOJYYCHHBIX B XOJ€ Pa3BUTHS MAaTEMaTHUKH KaK HayKH, U 00 HX
aBTOpAXx.

CopnepxatenpHo-MeToAnYecKast JuHUA «MHOXeECTBa M JIOTMKa» BKIIOYaeT B ce0s
9JICMCHTBI TCOpPUHU MHOXCECTB U MaTEeMaTHYECKOM JIOTHKH. TeOpeTI/IKO-MHO)KeCTBCHHBIe
NPECTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJBHOW MaTeMaTHKU W TpeJiaraloT Hamboliee
YHUBEPCAJbHBIN $3bIK, OOBEIUHSIONIMN BCE pa3jieibl MaTEeMaTUKU W ©€ TPUIIOKCHHUU, OHU
CBA3BIBAIOT PA3HBIC MATCMATUUCCKUEC JUCHUIIIIMHBI U UX IIPUIJIOKCHHUA B CIUHOC LICJIOC. HO3TOMy
BaXXHO JaTh BO3MOXHOCTb 06yqa}01ueMyc;1 IIOHUMAaThb TeOpeTHKO-MHOH(CCTBeHHLIﬁ SI3BIK
COBPEMEHHOM MaTEMAaTHKH M HCIIOJIb30BATh €T0 JUIS BBIPAKCHHS CBOUX MBICIIEH. J[pyruM BaxKHbIM
NPU3HAKOM MAaTEMaTHKH KaK HayKd CJeIyeT NpU3HATh CBOWMCTBEHHYK) €W CTpPOroCTh
000CHOBaHMH U CJIEIOBAHUE OMPEACIEHHBIM IPABIJIAM ITOCTPOCHUS T0KA3aTeIbCTB. 3HAKOMCTBO
C DJIEeMEHTaMH MAaTeMaTUYECKOH JIOTHMKH CHOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4aromuxcsi, MO3BOJSIET UM CTPOMTH CBOM PACCYXJICHUS HAa OCHOBE JIOTMUCCKHX TMPaBUII,
(GopMHpYyET HABBIKU KPUTHIECKOTO MBIIUICHUSI.

B yuebHOM Kypce «Anrebpa n Hauaia MaTeMaTHYECKOTO aHATTN3a» MPUCYTCTBYIOT OCHOBBI
MAaTCMaTUYCCKOro MOACIUPOBAHUA, KOTOPBLIC IIPU3BAaHbI CII0COOCTBOBATH q)OpMPIpOBaHI/IIO
HaBBIKOB ITOCTPOCHUS MOJICJICH pEalTbHBIX CUTYAIIHMid, HCCIICOBAHUS ATHX MOJIEICH C TIOMOIIBIO
amnmapara ajareOpbl ¥ MaTeMaTHYeCKOr0 aHaNW3a, WHTEPIPETAlU TOJTYYCHHBIX PE3YJIbTaTOB.
Takue 3agaHus BIUIETEHBI B KaXIbIM M3 PA3JeJIOB NPOrPaMMBbl, ITOCKOJIBKY BECh MaTepHall
yu4eOHOro Kypca HIMPOKO HCIOJIb3YeTCsl JUIsl pelleHHs NpUKIagHbIX 3aaad. [lpu pemenun
peabHBIX MPAKTHUECKUX 3a/1a4 00ydarolrecs pa3BUBaoT Ha0II01aTeIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCMOIb30BaTh aHAJIOIHI0, 0000IaTh U KOHKPETHU3UPOBATh
npobnemy. JlesTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAJAHBIX 3a1a4
OpraHM3yercss B IIpollecce H3Y4YEeHMsI BCeX TeM Yy4yeOHOro Kypca «Anrebpa u Havana
MaTeMaTHYECKOT0 aHAJIN3ay.

Ha u3ydenue yyeOHOro Kypca «Anredpa 1 Hadyajaa MaTeMaTHYE€CKOTO aHAIM3a» OTBOJIUTCS
272 gaca: B 10 ximacce — 136 yacos (4 waca B Hezen0), B 11 kitacce — 136 yacoB (4 yaca B HEZICIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JlelictBuTenpHble yKcaa. PanMoHalbHble W MppalMOHANbHBIE YHCIa. ApUpMETHYECKHe
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YMCIaMH. MOAyib AEHCTBUTEIBLHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenensb ¢ nenbiM nokazateneM. bunom Herotona. Mcnonb3oBanue noaxonsimeii popmsl
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEIIECHUS IPAKTUYECKUX 3a1a4 U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapugm umucna. CoiicTa gorapudma. JlecaTuuHble U HaTypalibHbIE JIOTapU(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHblE IpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb YpaBHEHHS.
PaBHOCUMIIbHBIE YpaBHEHUS U ypaBHEHUs-CIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAIlMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
MHorouseHsl OT OJHON IEPEMEHHOM. JleeHne MHOrowIeHa Ha MHOTO4YJIEH ¢ ocTaTKoM. Teopema
be3y. MHorouniens! ¢ neisiMu kodddunuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIIEHU U KOPHH.

UppanmonansHblie ypaBHeHUS. OCHOBHBIE METO/bI PELICHUSI UPPALMOHATIBHBIX YPAaBHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHHUS [T0KA3aTEIbHBIX YPAaBHEHUI.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTApUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BBIpaXECHU. Pelenne TpuroHoMeTpuuecKux ypaBHEHU M.

Pemienne cucrem NHMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpAaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro reoMeTpPUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €ro
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
IIPUKJIAIHBIX 3a7a4 ¢ IOMOUIbIO CUCTEMBI JIMHEWHBIX ypaBHEHUM. VcciienoBanue nocTpoeHHON
MOJIEH C MTOMOUIBIO0 MAaTPHUIL U ONpeAETUTENEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHON CUTyalluH C MOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [ [puMeHeHne ypaBHEHMI U HEPABEHCTB K PEIICHUIO MaTEMaTUUECKUX 3aa4 U 3a1a4
U3 PA3UYHBIX 00JIacTel HAYKU U peabHON JKU3HU.

DyHKIUHN U TPaQUKH

OyHKMs, crnocoObl 3anaHus (yHKuuu. B3anmuHo oOpatnble ¢QyHkiuu. Kommosunus
¢ynkuuit. ['paduk pynkunun. DnemeHTapHbIe Ipeodpa3zoBaHus IpapuKoB (yHKIMHA.



OO6nacth onpeaeneHnss 1 MHOXKeCTBO 3HaueHni Gynkuuu. Hynu dyakaun. [IpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTHble QyHKUMHU. [lepuognueckue ¢ynkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HasA U IPOOHO-THHEIHAS GYHKIMH. DIIeMEHTapHOE UCCIIEJOBAaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[Toka3zarenbHas U Jorapudmuyueckas QyHKIMH, UX CBOHCTBA U rpaduku. Vcnonbp3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B peaJIbHBIX IpoIleccax U sBIeHUX. [’ paduku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHIAYKIUA. MOHOTOHHBIE M OrpaHUYEHHBIE IIOCIIEIOBATEIBLHOCTH. VICTOpUS BO3HHKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHaliu3a OECKOHEYHO MaJbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrnonbs30BaHue NPOTrpeccuu Ul peLIeHUs PEVIbHBIX 3a]a4 IPUKIIAHOIO XapaKTepa.

HenpepriBable pyHKIIMU U UX cBOicTBa. ToUkM pa3pbiBa. ACUMITOTHI TpaduKOB (PYHKIIUH.
CaoiicTBa (hyHKIIMH HENPEPBHIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB sl peUICHHs] HEPABEHCTB.
[IpumeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUHN IS PEIICHHS 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[Tpou3sBoHbIE 311eMeHTapHBIX (GyHKIMN. [Tpon3BOIHAS CYyMMBI, TPOU3BEACHHS, YACTHOTO U
KOMIO3UIMH (PYHKINH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO ammapara i ONHUCAaHHs PEalbHBIX IMPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTHMYeCKOro  O0ObEKTa,  CIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUIIbHBIE YPABHEHUS.

11 KUIIACC

Yucia v BbIYUCICHUSA

Harypanbable u 1enple uucna. [IpuMeHeHWE NPU3HAKOB AETUMOCTU IIENbIX YHCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKimIa 115 pereHus 3a1a4 B IETbIX YUCIIaX.

KommiekcHpie dncna. AnreOpanyeckas W TPUTOHOMETPHYECKass (OPMBI  3aluCH
KOMIUIEKCHOTO 4Yucia. ApupMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH mockoctu. @opmyna Myaspa. KopHu n-oit ctenenu u3



KOMIUIEKCHOTO uucia. [IpruMeHeHHe KOMIUIEKCHBIX 4YMCeNn [UIsl pelleHuss (QU3NYECKUuX U
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palliOHAJIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHEHHH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OOJIACTe HAayKHM M pPEAITbHON JKW3HU, WHTEPHPETALHUS IOJyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTOIbI pellieHrs ypaBHEHUH U HepaBeHCTB. [ paduueckre MeToabl pelieHus
3a/1a4 C mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX YUeOHBIX MPEIMETOB U PEATbHOU HKU3HHU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHne NPOU3BOIHON K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEeNesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. Beraucienue onpenen€éHHoro uHTerpaina
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU (PepeHINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOydYaroIIerocss Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCH U JAPYroe), yMEHHWE B3aUMOJICHCTBOBATh C COIHAIBHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaTEMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3TUUECKOTO TMOBEICHHSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAst ICTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PaCCYKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM AacleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa3OBaHHIO H
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUYECKOW KYyJIbTYphl, TOHHUMAHWE BIUSHUS COIHMAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJIaHUPOBAHHUE MTOCTYIKOB U OIICHKU
WX BO3MOXKHBIX TTOCJICJICTBUM JIJISI OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAUMMOCTHU JUIsSl pa3BUTHs LIMBUJIM3ALINY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3zoBble Jlornyeckue a1eicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBbIN NpHU3HAK KiIacCU(UKALUKA, OCHOBAHUA [UIsi 00OOLIEeHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTHBOpedHs B (akrax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeICTBA MATEMATHUYECKUX YTBEPKACHUMN (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOAUTH TPUMEPHl ©  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHrs y4eOHoil 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue AeCTBUS:

HCIIONIb30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYTUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA ~ DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIECHUS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 00OOIIECHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I11IEeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAK)KE BBIIBUTATh MPEANOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pELIeHUs 3a1a4H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTHU3UPOBATh U HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3THYHBIX BHJIOB U  (QopMm
MPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMAILIUIO, TIPEJICTABIIATH €€ B Pa3IMYHBIX (hopMax, HIUTIOCTPHPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBeEPCATbHbIE YUeOHbIE el cTBUS

O0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHUChMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTHpOBaTB HOJIyT-IeHHblﬁ pe3y.TILTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXKIaeMOW TEMBbI, MPOOIEMBbI,
pelraeMoi 3a/auu, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA IMOWCK PEIICHHMS, COMOCTaBIATh CBOU
CYXKJICHHS C CY)KJICHUSAMH JIPYIHMX YYaCTHHUKOB JHajora, OOHapyXHBaTh pPa3jiMdve U CXOICTBO
MO3UIUH, B KOPPEKTHOH opMe GOopMyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HccijIe10BaHusA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YYETOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTABJIATh IUIAH, aJITOPUTM pEIIeHHs 3a/auyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM WH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBbIKAMU I103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX IMPOLIECCOB, HX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IPOIIecca U pe3yibTaTa pelieHus MaTeMaTHUeCcKOH 3a1auu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPHU PELIEHUM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YNbTATa LEJIN U YCIOBUSIM, OOBSACHATH NPUUUHBI JOCTHKEHUS
WIM HENOCTH)KEHUS pe3yJbTaTOB JAESITEIbHOCTH, HAaxXOOUTh OIIMOKY, JlaBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pelmieHnd ydyeOHBIX 3a7ady, MPUHUMATh I€JIb COBMECTHOW JESTeNbHOCTH, IUIAaHUPOBATh
OpraHu3allMl0 COBMECTHOM pPabOTHI, pacrpeleniTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyNHoBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYPMBI» U UHBIE), BBIITOJIHSITH CBOIO YaCTh pa0OThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHAMHU KOMaHJbl, OLIEHWBAaTh KAayeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonmy oOyuenus B 10 kiacce oOydaromuiics MONYYUT CIEAYIOIIHE TMPEIMETHBIC
pe3ysbTaThl 1O OTICIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas! MEepUOJUEcKast
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HIPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAIHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

NPUMEHATh TPUOIIKEHHBIC BBIYUCICHUS, MPAaBUIA OKPYIJCHHS, NMPHUKHIKY U OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJIHO ONEpUPOBAaTh IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUISl PELICHMs NPAaKTUYECKUX 3anad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOHO ONEPUPOBAThH MOHATHEM: apUPMETUUECKUN KOPEHb HATYPaJIbHOM CTENEHU;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: JIOTapudM dYucia, OECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOZHO ONEpPUPOBATH MOHATHSMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAaHIE€HC YHCIIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC U ApKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YpaBHEHNUE, HEPABEHCTBO, PAaBHOCUJIbHBIE
YPaBHEHHUS U ypaBHEHUA-CIICICTBUS, PABHOCWIBHBIE HEPABEHCTBA,

OPUMEHATh pa3lM4YHble METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHAIbHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
LEeNBIMU K03 (HUIIMEeHTaMH, KOPHU MHOTOUIEHA, IPUMEHSTH JI€JIeHHE MHOTOYIEHA HA MHOTOUYIEH
C ocTaTKoM, TeopeMy be3y u Teopemy Buera i pemenns 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero reoMeTPUYECKHH CMBICH, HCIOJIb30BaTh CBOWMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIESIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C INOMOIIBI) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C MOMOUIIbI0 MAaTpull U
oTpeAenuTeNel, UHTePIPETUPOBATh ITOITYYEHHbIN pe3ylbTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30oBaHusl BRIPaKEHUI;

BBIMOJIHATh ~ MIPE0Opa30OBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA  JIOTapu(pMOB i  IpeoOpa3oBaHus  JIOTapU(PMUUYECKUX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl s IpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOZHO ONEpPUPOBATh MOHSTHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HEo0XoauMbIe (OPMYIIBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICIUPOBATh PpPEAIbHBIE CUTyallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpatHble (QYyHKIIUH, KOMIO3UlMs (PyHKIUH, rpaduk (QYHKIUH, BBITOJHATH 3JEMEHTApPHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OINEpPUPOBATH MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIMH, NEPUOAUYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIWH, MaKCUMyMbl U MHHUMYMBbI (YHKIUH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNEe (DYHKITUU Ha IPOMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresnemM, rpaQukK CTerneHHOW (YHKIIMH C HATypaJbHBIM U LIEJbIM IOKa3zareneM, rpaduk
KOpPHsI N-O CTeNeHH KaK PYHKIIMH OOpaTHOW CTENEHH C HATYpallbHbIM ITOKa3aTeleM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOZHO OMEpUPOBATH MOHATHAMH: TOKa3aTelbHas W Jjorapudmuyeckas QyHKIUH, UX
CBOIiCcTBa U TpaUKH, UCMOIB30BATh UX IPa(UKH JIJIs pEIIeHHs YPaBHEHUN;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIIOBOTO apryMEHTa;

UCIONB30BaTh rpapuKu (PYHKUIMN AN MCCIENOBAHUS MPOLIECCOB U 3aBUCUMOCTEH MpuU
pellleHnn 3aa4y U3 APYrux y4eOHBIX MPEJAMETOB U PEaTbHOM >KU3HU, BBIpaXaTh (opMylaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMU: apupMeTHdecKas U reoMeTpuyeckas Iporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MOHATHUSAMH:  IOCIEOBAaTENbHOCTh, CHOCOOBI  3a/aHUS
M0CJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE ITOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: HEMpPEpBIBHBIC (YHKIIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OINEpHpPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpE3Ke, NMPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHast K rpaduky QpyHKINY,

BBIYUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO M KOMIIO3ULIMH ABYX (DYHKIIUH,
3HATh MPOU3BOIHBIC AIEMEHTAPHBIX (DYHKITHIA;

UCTIOJTF30BaTh TE€OMETPUUYCCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpPALlUU HaJl MHOKECTBAMH;



MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allapat Ul ONMCAHUS PealbHbIX IPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHAMH: OIpEIeNeHHe, TeopeMa, YypaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJacce 0Oy4arOIIMICS MOMYYHUT CIEAYIOIIME IMPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEIl JAJIs PEIIEHUs 3a1a4, IPUMEHATh aroput™M EBkinnaa;

cBOOOJIHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOAYJIIO, 3alIMChIBATh HATYpPAJIbHbIEC YHCIIA B
Pa3IMYHBIX ITO3ULUOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHbIE YHCIa B aNreOpandyeckol U TPUrOHOMETPUYECKOH (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C IOMOIIBIO PAaBHOCHIIBHBIX I1€PEXO0/IOB;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPHUMEHSThH
HE00X0AuMBbIe (POPMYIIBI TS PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBHS, HAXOAUTh PELICHHSI CUCTEMBI U COBOKYITHOCTEN
palMOHABHBIX, HMPPAUMOHANBHBIX, IIOKA3aTeNbHBIX W JIOrapU(PMHUECKUX YpaBHEHHHA H
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAJbHBIC, IOKa3aTelbHbIe, JorapuGMuiyeckue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

MPUMEHSTH I'paUuecKue METO/IbI JUIs pEIICHNs] ypaBHEHUI U HEPAaBEHCTB, a TAaKXKe 3a/1a4 ¢
rapamMeTpamu;

MOJICIUPOBaTh peaJbHbIE CUTYallMd Ha s3bIKE aiureOpbl, COCTABJIATh BBIPAKECHUS,
YpaBHEHUsI, HEPABECHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4U, UCCIIE0BATh IIOCTPOCHHBIE MOAEIIN
C MCIMOJIb30BAaHUEM allllapara airedpbl, HHTEPIPETUPOBATH NOJYyUYEHHBIN pe3ysbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIOZULUHU (PYHKIHI C MOMOIIBIO 3JIE€MEHTApHOTO UCCIEI0BaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA;

CTPOUTH T€OMETPUYECKHE 00pa3bl ypaBHEHHM U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

OPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEaTbHbIX MPOILIECCOB.

Hayana mareMaTH4ecKoOro aHajmsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAOBaHHUS (GYHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HanOoJbllIee 1 HAaUMEHbIlIee 3HauUeHHs (PYHKIIMHM HEePEephIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO JUISl HAXOXKICHHUS HAWIYUYIICTO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKUX, 3aJadax, AJs ONpEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHATHUAMU: TIEPBOOOPA3HAsI, ONIPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH UHTErpan mo Gopmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33[]a4d, B TOM YHCJE COIHMATBLHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.
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