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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «Anrebpa M Hayajla MaTEeMaTHMYECKOrO aHallM3a» SIBJISETCS OJHUM U3
HanOoJsiee 3HAYUMBIX B IpPOrpamMMe CpeJHero oomiero o0pa3oBaHUs, ITOCKOJBKY, C OIHOMN
CTOPOHBI, OH 00eCIeunBaeT HHCTPYMEHTAIbHYIO 0a3y JIJIs H3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYPCOB, a C JPyroil CTOPOHBI, ((OPMHUPYET JIOTUIECKOE M A0CTPAKTHOE MBIIUICHHUE 00YJatOIUXCs
HAa YpOBHE, HEOOXOAMMOM [UIsl OCBOCHHUS HWH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH M JAPYIHX IUCIMIUIMH. B paMkax ngaHHOro y4yeOHOro Kypca oOydarommecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KOTOpas (GOopMyIHpyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYEeCKOH Gopme.

YueOHblif Kypc anreOpbl M Hadajdl MaTeMaTHYecKOro aHajn3a 3aKJIaJbIBaeT OCHOBY JJIS
YCIICIITHOTO OBJAICHUS 3aKOHAMU (DPU3HUKH, XUMHH, OMOJIOTUH, TOHUMAHHSI OCHOBHBIX TEHICHIIHI
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >XKH3HH, MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
U(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPCHHO HCIOJB30BaTh WX I JAITBHEHUIIETO
o0pa3oBaHMs U B IOBCEIHEBHOI kM3HU. B TO e BpeMs oBiajieHne abCTPaKTHBIMU U JIOTUYECKH
CTPOTUMH KOHCTPYKIHSMH aJreOpbl 1 MaTeMAaTUYECKOTO aHAIHM3a Pa3BUBACT yMEHUE HAXOAUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, IOKA3bIBaTh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U PacCyXJaTh JAETYKTUBHO, UCIOIH30BaTh 0000IIEHNE U KOHKPETH3AINIO, a0CTparupoBaHue 1
aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBILUICHHUE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaroruecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITENBHOTO
MOCTPOCHUST MAaTEMaTHYCCKHX MOJEICH pEaJbHBIX CUTYyalluid, WHTCPIPETANN TOJy4EeHHBIX
pelIeHui, 3HAKOMSITCSI C MIPUMEpaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc o0iagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIiA
peanmu3yercsi Kak depe3 y4eOHBIM MaTepuas, CHOCOOCTBYIOHIMHA (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUS, TaKk U uepe3 crnenupuky ydeOHOM  JesITeNbHOCTH, Tpedyromeit
IPOJIOJDKUTEIPHON  KOHIIGHTPALIMM ~ BHUMAHHSI, CAaMOCTOSITENIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYYCHHBIN pe3yibTar.

B ocHoBe meromukn oOyueHHs anreOpe ¥ HadajsaM MaTEeMaTHYECKOTO aHaIM3a JIC)KHT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CIEeyIOIINE COJEpKATeNbHO-METOANYECKHe JTHUHUM: «Uucrna U BbUUCICHUS», «DyHKIMH U
rpadukny, «YpaBHEHHS U HEpaBeHCTBay, «Havana MaTeMaTn4eckoro aHanm3ay, «MHOKECTBa U
Jorukay. Bce oOCHOBHBIE COZIEpKATENbHO-METOANYECKHIE TMHUN U3Y4al0TCs Ha MPOTSHKEHUH IBYX
JeT 00y4YeHusl Ha YPOBHE CpeHero o01iero o0pa3oBaHmsl, €CTECTBEHHO JIOMOJIHSS IPYT Apyra u
MOCTETIEHHO HACHIIIAsCh HOBBIMH TE€MaMU W pasfenamu. JlaHHBINA y4eOHBIM Kypc sBIseTCS
UHTETPAaTUBHBIM, IMTOCKOJBKY OOBETUHSET B ceOe comepikaHue HECKOJIBKHX MaTeMaTHYeCKHX
TUCITUIINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUECKUN aHAIHU3, TEOPUsS MHOXKECTB,
MaTeMaTHuYecKasi JIoruka u apyrue. [lo Mepe Toro kak oOydaromiuecst OBIIAJEBalOT BCE Oolee
IIMPOKUM  MaTeMaTH4YEeCKHUM amnmaparoM, Yy HHUX TIOCIEIOBaTeNbHO (QopMHUpyeTcs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTEMATUIECKYIO0 MOJIENb pEalTbHOW CUTYAIMH, IPHMEHSTh
3HAHMS, TOJYYCHHbIE TMPU U3YYCHUU YYeOHOTO Kypca, IS pEIIeHUs CaMOCTOSTEIbHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a71a4H, a 3aTe€M HHTEPIPETHPOBATH CBOM OTBET.

CogepxatenpHO-MeTOAUYECKas TMHUS «UrCIa U BBRIYUCIEHUS» 3aBepIiIaeT (oOpMUPOBAHUE
HaBBIKOB HCIOJIB30BAHUS JICHCTBUTENBHBIX YHMCEN, KOTOpOe OBUIO HAauaTO Ha YPOBHE OCHOBHOTO
obmrero obpazoBanusi. Ha ypoBHe cpemaHero odiero oopasoBanus 0ocodoe BHUMaHUE YAENseTCs
(OpMHPOBAHNIO HABBHIKOB PAIlMOHAILHBIX BBIUYMCIICHUH, BKIIOYAIONIMX B ce0sl MCIOJIH30BAHUE
pa3iauuHbIX (GOpM 3amKMcH 4YHCTa, YMEHHE JelaTh MPHUKUAKY, BBIIOIHATH NPUOTKEHHBIC
BBIYMCJICHHSI, OIICHUBATh YMCIIOBBIC BBIpAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKHMH KOHCTAHTAMHU.
3HaKOMbIE 00yUYaIOIIMMCS MHOXKECTBA HATYPAIBHBIX, IIEJIbIX, PAIIMOHAIBHBIX U JEHCTBUTEIHHBIX



YHUCENl JAOMOJIHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCEI. B KaXkaZOM U3 3TUX MHOXKECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBIE €My crenu(UYecKue 3a1a4d U ONepalu: AeJCHUE Halelo,
ONEPUPOBAHUE OCTATKAMM HAa MHOYKECTBE LIEJBIX YHCEN, 0COOble CBOMCTBA PAl[MOHAIBHBIX U
UpPpaMOHATILHBIX YUCET, apH(METHUECKHE OTIEPALINH, a TAK)KE U3BJICUYCHUE KOPHS HATypalbHOM
CTEIICHM Ha MHOXXECTBE KOMIUIEKCHBIX 4MCeEll. biiaromapst mocienoBaTeabHOMY PacUIMPEHUIO
Kpyra HCIOJIb3YEMBIX YUCEI M 3HAKOMCTBY C BO3MOXXHOCTSMHM MX IIPUMEHEHUs JUIsl pELICHUs
pasInYHbIX 3a7a4 GOPMHUPYETCs MPEICTaBIECHUE O €IMHCTBE MaTEMAaTUKU KaK HAyKd U €€ POy B
IOCTPOEHHU MOJIETIEH peabHOr0 MUpA, IIMPOKO UCIIONIB3YIOTCS 0000IIEHNE U KOHKPETU3ALHSL.

JIluaus «YpaBHEHHUS U HEPAaBEHCTBA» peallu3yeTcs Ha MPOTSHKEHUU BCero oOydyeHMs Ha
YPOBHE CpeIHero oomero o0pa3oBaHMs, IOCKOIbKY B KaxaoM paszaene Ilporpammel
IPEIYCMOTPEHO pelIeHUe COOTBETCTBYIOUIMX 3aJad. B pe3ynbraTe oO0ydaromuecs: OBIaJeBaloT
pa3jIMYHBIMM  METOJAMM PpEUICHUS pPALMOHAIBHBIX, HWPPALMOHAIBHBIX, IIOKA3aTEJIbHBIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
coxepxamux napaMmerpsl. [lomydeHHble yMEHMs IIMPOKO HMCIOJIB3YIOTCS IIPU HMCCIEIOBAaHUU
(GyHKLUH C TOMOIIBIO IPOU3BOIHON, IPU PELICHUN MPUKJIAAHBIX 331a4 U 3aJja4 Ha HaXOXKACHUe
HanOOJBIINX W HAUMEHBIINX 3HaYeHWI (yHKUWU. JlaHHas comeprkaTerbHas JIMHUS BKIIIOYAET B
ce0s Tarke (GOpPMHUpPOBAHME YMEHHUH BBINOJHATH pacuéThl MO Qopmysam, peodpa3zoBaHUsA
PalMOHATIBbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKkKe BBIPAKEHUH,
coJepkalMx creneHu M Jorapudmel. braromaps usyueHuro anreOpandeckoro Matepuaia
IPOUCXOJAUT JajipHEHIlee pa3BUTHE AITOPUTMHYECKOIO U aOCTPAKTHOIO  MBILIUICHUS
oOyyaromuxcsi, GOpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PAcCyKAEHUH, pabOThl ¢ CHMBOJIbHBIMU
(dbopMamu, IpeACTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCMMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraeTr 3QpQGeKTUBHbIC HHCTPYMEHTHI JJIS1 PELICHHs IPAKTUUYECKUX U €CTECTBEHHO-
Hay4HBIX 3a7a4, HaIJSIIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

CopnepxaTtenpHo-MeToauYecKast JTUHUS «DYHKIMU U TpaQUKH» TECHO MEperuieTaeTcs ¢
JPYTMMHU JIMHUSIMHA y4€0HOI0 Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T [10CJIEJ0BATEIbHOCTD
u3ydyeHus: Marepuana. l3yueHue CTelneHHOW, IIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPHUYECKUX (DYHKIHIA, UX CBOMCTB M IrpapuKOB, NCMIOTIH30BaHNE (QYHKIIUN [T PETLICHHSI
3aJa4 U3 APYrux y4eOHbIX MPEIMETOB U pealbHOM )KU3HU TECHO CBA3aHO KaK C MaTEMaTHYECKUM
AQHAJIM30M, TaK U C pelIeHHEeM ypaBHEHHH 1 HepaBeHCTB. [Ipu aToM GoJbII0€ BHUMAHKE YAETIAETCS
(bopMHpPOBaHUIO YMEHHSI BBIpaXKaTh (POpMyIaMU 3aBUCUMOCTH MEX/y Pa3IMUHbIMU BETUUYNHAMH,
UCCJIEIOBATh IOJIyY€HHbIE (DYHKIIMM, CTPOUTHh UX rpapuku. Marepuas 3TOH coaep:KaTesbHOI
JIMHUM HalLlEJIeH Ha Pa3BUTHE YMEHUN U HABBIKOB, IO3BOJIAIOIINX BBIPAYKATh 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU B pa3IU4HON (hopMe: aHaIUTUUYECKOH, rpapuueckoil u cioBecHoM. Ero mzyuenue
CHOCOOCTBYET PAa3BUTHIO aJTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OOOOIIEHHI0 u
KOHKPETHU3aLUH1, UCIIOJIb30BAHUIO AaHAJIOTHM.

CopnepxarenpHas nnHusA «Havana MaTeMaTHyecKoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacIIMPUTh KPYT KaK MaTEMaTUYECKUX, TAK U MIPUKIAIHBIX 3a/1a4, TOCTYIHBIX 00y4aroIUMCs, TaK
KaK y HHUX MOSIBJIIETCSI BO3MOXKHOCTb CTPOUTh IpaUKH CIOXKHBIX (DYHKIHUH, ompeaensTb UX
HauOOJIbIIME U HAaUMEHbIINE 3HAYEHUS], BBIYUCIATD IJIOWAAU GUryp U oOBbEMBI TN, HaAXOIUTh
CKOPOCTM M YCKOpPEHHs InpoueccoB. JlaHHas cozaepxkaTeinpHas JIMHHAA OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHMS MATEMATHYECKUX MOJEIIEH PEATbHBIX CUTYallui, I03BOJISIET HAXOIUTh
HaWIy4llle€ pPELIEHUE B MPUKIAJAHBIX, B TOM YHUCIE COLHAJIBHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBAaMM MAaTE€MaTU4YECKOIO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(opMaTbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBINUICHUS, (JOPMHUPOBAHUIO YMEHUI pacro3HaBaTh
MPOSIBIIEHUS] 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOydaromiuecs y3HaIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKU KaKk HayKh, U 00 HX
aBTOpax.

ConepxaTenpHo-MeToAuYecKass JHHUA «MHOXecTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTBI TEOPUM MHOKECTB M MaTeMaTH4YECKOM JIOTHKU. TeOopeTHMKO-MHOKECTBEHHBIE
NpEeCTaBICHUs] MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKU W NpesiarailoT Hauboiee



YHUBEPCAJBHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3feiibl MaTeMAaTUKH M €€ TMPHIOKEHHUH, OHH
CBA3BIBAIOT PA3HBIC MATCMATUUYCCKUC JUCIHUIIIIMHBI U UX NPUIJIOKCHHA B CIUHOC LICIIOC. HOBTOMY
B2XHO JIaTh BO3MOXHOCTh OOYdYarolIeMyCsl TOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTEMaTUKHU U UCII0JIb30BATh €T0 AJI BBIPAKCHUS CBOUX MEICJIEH. I[pyrI/IM Ba’>XHbIM
NPU3HAKOM MAaTEMAaTHKH KaK HayKH CJeIyeT NpU3HATh CBOWMCTBEHHYID €W CTpPOroCTh
000CHOBaHMH U CJIEIOBAHUE ONPEACIEHHBIM MPaBHIIaM IIOCTPOCHUS I0KA3aTEIbCTB. 3HAKOMCTBO
C DJIEMEHTAMH MAaTeMaTUYECKOH JIOTHKH CHOCOOCTBYET Pa3BUTHIO JIOTMYSCKOTO MBIIIICHUS
00yJaromuXxcsi, MO3BOJISIET UM CTPOHWTH CBOM PACCYKICHHS HA OCHOBE JIOTHYECKHX IIPaBHII,
(dopMHpYyeT HABBIKU KPUTUIECKOTO MBIIUICHUSI.

B yae6HOM Kypce «Anrebpa v Hadalla MaTeMaTHYECKOTO aHaIN3ay MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIHPOBAHUs, KOTOpPHIC IPHU3BaHBl CIOCOOCTBOBATh (HOPMHUPOBAHUIO
HABBIKOB MMOCTPOCHHSI MOJICTICH PEabHBIX CUTYAIMi, UCCIEAOBAHUS ITHX MOJEIEH ¢ OMOIIBIO
amnmapara ajareOpbl U MaTeMaTH4YecKOro aHan3a, WHTePIPETAIlMH IOJYYECHHBIX pPEe3yJbTaToB.
Takue 3agaHus BIUIETEHBl B KaXAbId M3 PA3ICIIOB IPOrPAMMBI, IIOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO WCIIONB3YeTCsS IS PelieHHs] NPUKIAJHBIX 3anad. [Ipu pemieHun
PCATBHBIX MMPAKTUYCCKUX 3a1a4d 06yqa}0mnecsl pa3sBUBArOT Ha6J'IIOI[aTCJII)HOCTI), YMCHHEC HAXOAUTH
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIB30BATh AHAIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenbHOCT 1O (HOPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAAHBIX 33134
OpraHu3yercsi B TIpollecce H3Y4YCHHs BCEX TEM YYeOHOro kypca «Ainredpa W Havaia
MaTEeMaTHYECKOTO aHAITN3a.

Ha u3ydenue yueOHOro Kypca «Anredpa v Havyaisa MaTeMaTHYEeCKOTO aHAIM3a» OTBOJIUTCS
272 gaca: B 10 ximacce — 136 yacos (4 yaca B Hezento), B 11 kitacce — 136 yacoB (4 yaca B HEZCIIO).

COJAEP/KAHUE OBYYEHUSA
10 KJIACC

Yuciia 1 BLIYUCICHUSA

Parnnonanenelie uncia. OOBIKHOBEHHbIE U JIECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoanydeckue 1podu. IlpuMenenue nqpobdeil 1 NpoIeHTOB ISl pelIeHUs TPUKIIAJHBIX 3a1a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U peallbHOU KU3HHU.

JleiicTBuTenpHble uncia. PanuoHanbHble M MppalMOHANbHBIE Yucia. ApudmeTnueckue
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YucIaMUu. MOAyilb NEUCTBUTEIBHOIO YHUCIIA U €ro CBOWCTBA.
[TpuOn>k€HHbIE BBIYMCICHUS, IMpaBWIa OKPYIJIEHMs, TNPUKHUJIKA U OLEHKa pe3ysbTara
BBIYKCIICHUM.

Crenensb ¢ nensiM nokasareneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit Gpopmsl
3aIUCHU ACUCTBUTENBHBIX YUCEII ISl PELIECHUS TPAKTUUECKUX 3a1a4 U IIPEICTABIICHUS TaHHbIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTHuHbIe U HaTypalbHbIE JIOTapU(MBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHT'€HC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHHUsI M HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpAaBHEHMS M YpaBHEHHUs-CIIEACTBUs. HepaBeHCTBO, pelleHe HEpaBeHCTBaA.

OCHOBHBIE METO/IbI PELICHHUS 1ETBIX U JPOOHO-pAllMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorouieHsl OT OJTHOW NTepeMEeHHOM. J[eJleHre MHOTOUYJIEHa Ha MHOTOYIEH ¢ OCTaTKOM. Teopema
be3y. Muorowiens! ¢ uenasiMu kodguiuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENEHH U KOPHH.

HppanmonanpHele ypaBHEHUSA. OCHOBHBIE METOBI PELICHUS UPPALMOHAIBHBIX YPABHEHUH.



IToxazarenbHble ypaBHEHUSI. OCHOBHBIE METOIBI PELICHHS IT0KA3aTEIbHBIX YPABHCHUM.

[TpeoOpa3oBanue BHIpaKEHUHN, COAEPIKAIINX JTOTApUPMBIL.

Jlorapupmuueckue ypaBHeHHA. (OCHOBHBIE METOJABI PELICHUs JIOrapu(pMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpuueckue (opmyinsl. IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX
BBIPAKECHUM. PellleHre TpUroHOMETpUYECKUX YPaBHEHHM.

Pemienue cucteM JMHEHMHBIX ypaBHEHUM. MarTpuiia CUCTEMbl JIMHEHHBIX YpaBHEHHI.
Onpenenurens MaTpuilbl 2X2, €ro reoMETPUYECKUN CMBICI U CBOWCTBA, BBIYMCIECHUE €ro
3HA4YCHUS, IPUMEHEHUE ONPEIEINUTENS Ul PEIICHUS CUCTEMBI JIMHEHHBIX ypaBHEHUHU. Pemenue
IIPUKJIAJHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. McciienoBannue ocTpOeHHOU
MOJIEJIH C TOMOLIBIO MAaTPHUIL U ONIPEACIUTEIICH.

IlocTpoeHrne MareMaTH4eCKUX MOJENIEH peaJbHOM CUTYyallUH C IOMOILBI) YPaBHEHUH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3a1a4 U 3a1a4
U3 PA3IUYHBIX 00JIaCTel HAYKU M peabHON JKU3HU.

DOyHKIUM U rpapuKu

Oynkius, crnocodbl 3amanus QyHkiuu. B3ammbao oOpatHbie (QyHKIMH. Kommosumus
bynkuuii. ['padux pynkuun. DnemeHTapHbIe Ipeodpa3oBanus rpadukoB GyHKINH.

Ob6nacTp ompeneneHus © MHOXeCTBO 3HaueHui ¢pyHkuuu. Hymu ¢ynakuuu. [IpomexyTku
3HAKOIMOCTOsAHCTBA. YETHbIe M Heu€THble GyHKiuu. Ilepuoanueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI QpyHKIuU. Hanbomnpiiee u HanMeHbIIee
3Ha4YeHUs PYHKLUUHU HAa IPOMEKYTKE.

JluneliHasi, KBaJpaTU4YHAs U JpOoOHO-THHEHHas GYHKIUU. DIIEMEHTapHOE MCCIIeIOBAaHNE U
HOCTPOCHHE UX I'PapHKOB.

Crenennass (pyHKIHS C HaTypaJbHBIM M LEJIBIM MoOKa3aTeneMm. EE cBoiicTBa u rpaduk.
CpoiictBa u rpaduk KOpHA N-OM cTerneHW Kak (PyHKIMHM OOpaTHOM CTENEHH ¢ HaTypajJbHbIM
IIOKa3aTEJIEM.

[Toka3zarenbHas U gorapudmuueckas GyHKIUH, UX cBOMCTBA U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH IS pelIeHNsT ypaBHEHUH.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPUUECKUX (YHKUIUH
YUCJIOBOTO ApryMEHTA.

@OyHKIMOHATbHbIE 3aBUCUMOCTH B pEaJIbHBIX Mpolieccax U siBeHusX. [ papuku peanbHbIX
3aBUCHMOCTEH.

Havana maTeMaTH4eCKOro aHaJIM3a

ITocnenoBaTeabHOCTH, CIIOCOORI 3aIaHUsI OCIeq0BaTeIbHOCTEH. MeTo ] MaTeMaTHYEeCKOM
WHAYKIMA. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BAaTENbHOCTH. VCcTOpUS BO3HUKHOBEHUS
MaTeMaTHUYeCKOIo aHalln3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

Apudmernueckass U reomeTpuueckas — mporpeccud. beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOLIEH reoMeTpHUYECKON MpPOTrPECcCHH.
JIuHEeMHBI W OKCHOHEHIUAIbHBIA pocT. Yucimo e. Dopmyna CIOXKHBIX IPOLICHTOB.
Hcrnonbs30BaHne NPOTpeCCUu Il pEHIEHUS PEANIbHBIX 3aa4 IPUKIIATHOTO XapaKTepa.

HenpepsbiBHble (pyHKIMU 1 UX cBOMCTBA. TOUKM pa3pbiBa. ACUMITOTHI IpaUKOB ()yHKITHHA.
CaoiicTBa (hyHKIIMH HENpPEPBIBHBIX HAa OTpe3Ke. MeToa MHTEpPBalIOB ISl peUIeHHs] HEPaBEHCTB.
[TpuMeHeHHEe CBOMCTB HEMIPEPBHIBHBIX (DYHKLUH JUIs peIIeHHs 3a1a4.

[TepBas u BTOpas npousBoaHbie GyHKIHH. OnpeneneHne, TeOMeTPUISCKUA U HU3HIECKUI
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTeIbHOH K rpaduky QpyHKINH.

[TpousBoaHbIe 3NeMeHTapHBIX QyHKIMNA. [Ipor3BoIHAS CyMMBIL, MPOU3BEICHHS, YACTHOTO U
KOMITO3ULIUH (PYHKITUH.

MHoxkecTBa M JIOTHKA

MHoecTBO, olepali HaJ MHOXECTBAaMHM M UX cBoWcTBa. /lnarpammel Diinepa—BeHHa.
[IpMeHeHrne TeopeTHKO-MHOXKECTBEHHOIO ammnapara Ui ONMUCaHHUS peajbHBIX MPOIECCOB U
SIBJICHUM, TIPU PEIIEHUH 3a]a4 U3 APYrUX y4eOHBIX MPEIMETOB.



Onpenenenne,  TeopeMa,  CBOHCTBO  MaTEeMAaTHYECKOTO  OOBEKTa,  CJIC/ICTBHE,
J0Ka3aTcCJIbCTBO, paBHOCI/IJH:HLIe ypaBHCHI/IH.

11 KUIIACC

Yuciia 1 BLIYUCICHUA

Harypanbuble u wnenble uucna. [IpruMeHeHHe NpU3HAKOB ACIUMOCTH LENBIX YHCET,
HanOonbImi o0 nenutens (natee — HOJl) u Haumensinee obmee kpatHoe (manee — HOK),
OCTAaTKOB IO MOJYJIIO, allroput™Ma EBKnMaa 11s peiieHns 3a4a4 B LEJIbIX YUCIIAX.

KommnekcHsle uncma. AsnreOpandeckas W TpUTOHOMETpudeckas (opMbl 3amucu
KOMIUIEKCHOTO yucia. ApupMeTHUecKre onepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0paxkenue
KOMIUIEKCHBIX YHCEJI HA KOOpAUHATHOM tockocTh. Popmyiia Myaspa. KopHu N-oii cTenenu u3
KOMIUIEKCHOTO uucia. [IpruMeHeHHe KOMIUIEKCHBIX YHCed [UIsl pelieHuss (QU3UYECKUX U
F€OMETPUYECKUX 3a1a4.

YpaBHeHUs1 1 HEPABEHCTBA

CucremMa u COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PAaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUH C IOMOIIBI0 TPUTOHOMETPHUUECKOM
OKPY’KHOCTH. PerieHue TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS ITOKA3aTEIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palliOHAJIbHBIX, UPPALIMOHAJIbHBIX,
MOKAa3aTeNbHBIX U JOTapu(PMUUECKUX YPABHEHUI.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH.

[IpuMeHeHre ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3a7a4 U3 Ppa3IMYHbIX oONacTel HAayKW M pealbHOW JKU3HU, WHTEpHpETalus IMOJy4YEeHHBIX
pe3yNbTaTOB.

DyHKIUHN U ITpaGUKH

I'padux xomnozuuuu QyHkiuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPAWHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

['padmyeckue MeTo bl pelieHts ypaBHEHUI U HepaBeHCTB. [ paduueckre MeToabl pereHus
3a/1a4 ¢ mapaMeTpamH.

Ucnions3zoBanue rpadukoB (QyHKIUN O HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTreMaTH4ecKoOro aHajamu3a

[TpruMeHeHHe MPOU3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOoIbIIero 1 HAMMEHBIIIETO 3HAUYEHU N HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

[IpuMeHeHrEe TNPOU3BOMHOM A HAXOXKACHMS HAWIYUIIEr0 PEUICHHs B IPHUKIAIHBIX
3aa4ax, JJIs ONpEIENIeHUsT CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (GopMysioll uin
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBoOOpa3HbIX. [lepBooOpaszHbie AIeMEHTapHBIX
¢ynkuunit. [IpaBuna HaxoXI€HUS TEPBOOOPA3HBIX.

Wuterpan. ['eomerpuyecknii cMbICT MHTErpaja. Beluucienre onpenenéHHoro NHTerpaia
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHue uWHTerpana Uil HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u o0bEMOB
F€OMETPUYECKUX TEJl.

[Tpumeps! pemenuit nuddepeHnanbHbIX ypaBHEHH. MaTteMaTuueckoe MOAeTupOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU PepeHIInaNbHBIX YpaBHEHUH.



IJTAHUPYEMBIE PE3YJIbBTATbI OCBOEHHMA YYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIVBJIEHHbIM VYPOBEHb) HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

Cc()OPMUPOBAHHOCTh ~TPAKIAHCKOW TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH, NPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OIMpPOCHI U JAPYroe), yMEHHE B3aUMOJECWCTBOBATH C COIHMAIBHBIMH WHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPa’kJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHUKH, HEHHOCTHOE OTHOILIEHHE K JOCTHIKEHUSIM POCCHUHCKHUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, THUYECKOTO MOBEJACHHS, CBI3AHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAst ICTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PACCYKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM AacleKTam
pa3JIMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpasa >XKU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3andeckas akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATETbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0J00Us, UHTEpeC K pa3iuuHbIM cepam
MpoeCCUOHAIBHON AESTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO W
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JI0TM4YEeCKOT0 BOCTTUTAHUS

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpbl, TOHUMAHWE BIMSHHUS COIHAIBHO-
SKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I100aTBHOTO XapaKTepa YKOJIOTHIECKUX MPOOIIeM, OpUEHTAITUS Ha TPUMEHEHHE MaTeMaTHYECKIX
3HAHW JJIs1 pEIIeHU 3a7a4 B 001aCTH OKpY>KaOIel cpeibl, IIIaHUPOBAHUE TTOCTYITKOB U OLIEHKH
UX BO3MOXKHBIX TTOCJICJICTBUM JIJISi OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTH4YeCKOW HaykKu Kak cepbl
YEJIOBEUECKOW NESITEIIbHOCTH, dTANoOB €€ Pa3BUTHS W 3HAYMMOCTHU ISl PA3BUTHS ITUBUIIU3AIINH,
OBJIQJICHHE SI3bIKOM MATEMAaTHKUA U MaTeMaTH4YEeCKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISITh IPOSKTHYIO U MCCIIEIOBATEILCKYIO AEATEILHOCTh HHAUBUAYATHHO U
B IpYIIIIE.



METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISBIISITh M XapaKTEPU30BaTh CYILIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTAQHABJIMBATh CYIIECTBEHHBIA MpPHU3HAK KIACCU(PHUKAIMHM, OCHOBAaHMA JUIA OOOOLICHHUS H
CpaBHEHUs, KPUTEPUU ITPOBOJMMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OTpHUILATeNIbHbIC, eMHIYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpeuns: B (akTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeasiaraTb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aK/II0YEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MIPOBOAMTH CAMOCTOSATEIHHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIACHUH (TIPSAMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOAUTH TPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXJACHHSI U BHIBOJIBI;

BBIOMPATH CIIOCOO perIeHus yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHS,
BbIOMpaTh HanboJee MOAXOSAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebckme 1eiCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BOTIPOCHI, (UKCUPYIOIIHE NPOTUBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMu, SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSTENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs, UCCIIEI0OBAaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3Yy/bTaTOB, BHIBOJOB U
0000I1IEeHHI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCA, a TAKXKE BBIIBUTaTh MPEIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX IJI OTBETA Ha BOMPOC U IS
pelIeHus 3a/1a4H;

BbIOMpaTh WHGOPMAILMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBATh,
CUCTEMATHU3UpPOBAaTh W MHTEPHPETUPOBATH MH(OpPMALMIO pa3IMYHBIX BHJIOB U  (QOpM
MPE/ICTABICHHUS;

CTPYKTYpUPOBATh HHPOPMALIHIO, IPEJICTABIATH €€ B pa3INUHbIX (opMax, MIUTFOCTPUPOBATH
rpadu4ecKu;

OLICHUBAaTh HAAE&KHOCTh HWHGOPMAIMM IO CaMOCTOSITENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU W IENISAMU
06HleHI/I$I, SCHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IINUCBMCHHBIX
TEKCTax, 1aBaTh MOSICHEHUS IO X0y PEILICHUS 3a/1a4i, KOMMEHTUPOBATh MTOJIYYEHHBIN Pe3yNbTar;

B X0J/i¢ OOCYXXJEHHUs 3aJaBaTh BOIPOCH MO CYIIECTBY O00CYXIAAaeMOW TEMBbI, MPOOIEMBI,
pemraeMoi 3aJaud, BBICKA3bIBAaTh WJIEU, HAICJICHHbIE HA MOMCK PEIICHMs, COMOCTAaBISATh CBOU



CYXJIEHUS C CYKACHUSAMHU JPYrMX YYaCTHUKOB JAManora, oOHapyKuMBaTh pa3iMyhe M CXOJCTBO
MO3HLINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHHUS;

IPEACTaBIATh PE3yJIbTaThl pEIeHMs 3a7ayd, SKCIEPUMEHTa, HCCIENIO0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHHS € YIETOM 3a7a4 MPE3CHTALUU U OCOOCHHOCTEN
ayJUTOpUU.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3zanusi:

COCTaBJIAITh IUIAH, QJITOPUTM pELICHHUS 3a7aud, BbIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHTHI pEUIeHU ¢ y4€TOM HOBOM HH(DOpMaLIHH.

CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:

BJIQ/IETh HaBBIKAMH [MO3HABATENBHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBUN
U MBICIUTENBHBIX TIPOIECCOB, WX pPE3yIbTaTOB, BIAACTh CIOCO0AMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IpoIiecca U pe3yibTaTa pelleHus: MaTeMaTUueCcKoH 3a1auu;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TPH PENICHHH 3a/1a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAIJIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YNIbTATa IEJIU U YCIOBUSIM, OOBSCHATH TPUUUHBI JOCTHKCHUS
WIH HEIOCTWKCHUS Pe3yJbTaTOB JCSATCIBbHOCTH, HAaxXOIUTh OIIMOKY, J1aBaTh OICHKY
IpPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOU pabOTHI IpU
pemieHnH Yy4YeOHBIX 3a3Jad, NPUHAMATh IIeJIb COBMECTHOW JCSATCIbHOCTH, IUIAHHPOBATH
OpraHHU3aIMI0 COBMECTHOW paboThl, pacmpeienarTh BUABI padoT, TOTOBapHBAaThCs, OOCYKIATh
MIpoILIeCC U Pe3ybTaT paboThl, 0000IaTh MHEHHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPYNNOBBIX (hopMax paboThl (0O0CYyXkIeHHS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» ¥ HHBIE), BBIITOJHITH CBOO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMHU
YJleHaMH KOMaHIbl, OLIEHHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOLIUN MPOIYKT MO KPUTEPUSM,
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

IMPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyuenms B 10 kJjiacce oOyd4arOIIUiiCs MONYYHUT CIEAYIOIINE TPEIMETHBIE
pe3ysbTaThl MO OTJEJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa M Hauyana
MaTeMaTHUYECKOI0 aHaJIu3a:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! epruoanyecKas
JpoOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBAa pallMOHAIBHBIX M JAEHCTBUTEIbHBIX
YHCell, MOyJb AEMCTBUTEIBHOTO YUCIIA;

OPUMEHSATH IpOOU U MPOLIEHTHI I PeleHHs] IPUKJIAIHBIX 3a]1a4 U3 pa3IMYHbIX OTpacieit
3HAHWM U peasbHOM )KU3HU;

OPUMEHATh MPUOTIKEHHBIE BBIYUCICHUS, NpaBUIa OKPYIJICHHS, NMPHUKUIKY U OLIEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJTHO ONEpPUPOBATh IMOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeleM, HCIOIb30BaTh
NOAXOANIYI0 (OpMY 3amUCH JIEHCTBUTENbHBIX YMCEN ISl pEelIeHHs NMPaKTHUYEeCKUX 3afad M
NpeCTaBICHUS JAHHBIX;

CBOOOHO ONEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpaJIbHOM CTENEHU;

CBOOOJTHO ONIEPHPOBATH MOHATHEM: CTETIEHb C PallMOHAJILHBIM IT0Ka3aTelIeM;

CBOOOJHO ONEpUPOBATh IMOHATUSMU: Jorapudm 4Yucia, NECITHYHbIE M HaTypajbHbIE
JorapuQMmsl;



CBOOOJTHO ONEpPUPOBATh MOHATUSAMHU: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC YHCIOBOIO
apryMeHTa;

OIIEpPUPOBATH MOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHus1 U HepaBeHCTBA:

CcBOOOJIHO OIIEPUPOBATH MOHATUAMU: TOXKJECTBO, YypAaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YPaBHEHHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh pa3lIMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHATIBHBIX
YPaBHEHUH, IPUMEHATh METOJ] MHTEPBAJIOB JUIsl PEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYIEH OT OJHOW IEPEMEHHOM, MHOTOWIEH C
HeNbIMU K03 (UITMeHTaMH, KOPHU MHOTOWICHA, IPUMEHSTH JIeJICHHE MHOTOWIEHA HA MHOTOWIECH
C oCTaTKoM, Teopemy besy u Teopemy Buera juist perenus 3a1ad;

CBOOOJHO ONEpUPOBATh TMOHSATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
ONpesieNIUTeNIb MAaTpUllbl 2 X 2 W €ro IeOMeTPUYECKUH CMBICI, HCIOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Jyuis BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATb ONPEISIUTEIN AJIs PELICHUs
CHCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBATh peallbHble CUTYyallUd C IOMOLIbI0 CHCTEMbI
JUHEHHBIX YpPaBHEHMH, HCCIENIOBaTh IIOCTPOEHHBIE MOJEINW C IOMOUIbI0 MAaTpull U
olpenenuTeneil, MHTEpIPEeTUPOBATh MOJIyYEHHbIN pe3ybTarT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JUIsl TpeoOpa30oBaHUsl BhIPaXKEHUI;

BBIMOJIHATh ~ [IPEOOpa30BaHUsl  YMCIOBBIX  BBIPDAKEHHMM, COAEp)KAIIUX CTENEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJb30BaTh  CBOMCTBA  JIOrapu(MoB uid  MpeoOpa3oBaHMs  JIOTapUPMHUUECKUX
BBIPAKECHMI;

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMppAalMOHAIbHbIE,  IOKa3aTelbHblE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PAaBHOCWIBHBIX MEPEX00B
WIN OCYILLECTBIISAS IPOBEPKY KOPHEH;

NPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuYeckne (opmynasl s IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOZHO OINEpPUPOBATh IOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHME, IPUMEHATH
HEeo0Xo1uMble (OPMYIIbI [Tl pEILICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEJIMPOBaTh peajbHblE€ CHUTYallMd Ha s3bIKE aireOpbl, COCTABIATH BbIPAXKECHMUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJadyM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIN C
UCIIOJIB30BaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO OMNEpUPOBATH MOHATUAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTHble (QYHKUUH, KOMIO3UIUSA (YyHKIMH, rpaduk (yHKIHMM, BBIIOJIHATH 3JIEMEHTapHbIC
npeodpa3zoBanus rpaduKoB QyHKIINH;

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: OOJIACTH ONpEJENEHUs M MHOXKECTBO 3HAaYEeHUM
GbyHKIMM, HyIU QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: YETHBIE M HEUETHBIE (DYHKIMH, NEpUOJUYECKHE
(GyHKIIMM, TPOMEKYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl U MHMHUMYMBbI (QYHKIUH,
HauOoJIbIIIee M HauMEHblIlee 3HaYeHNne (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OINEpPUPOBATh MOHATHUSAMHU: CTENEHHas (PYHKIHS C HATypaJlbHbIM M LEIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HaTypajJbHBIM M LIEJBIM IOKa3aTeseM, rpaduk
KOpPHSI N-O CTeNeHN KaK (YHKIIMH 0OpaTHOW CTENEHH C HAaTypaJIbHbIM ITOKa3aTeleM;

ONEepHpOBATh MOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JApOOHO-IMHEHHass (QyHKIUH,
BBITMOJHATH 2JIEMEHTAPHOE UCCIIEIOBaHNE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO ONEpUPOBATh MOHATUSMH: IOKa3zaTelbHas M Jorapupmuyueckas GyHKIUU, UX
CBOICcTBa U rpadUKH, UCIOJIB30BATh UX IPa(UKH JIJIs pEIIeHUs YpaBHEHUH;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAs] OKPY>KHOCTh, OIpe/eeHue
TPUTOHOMETPUYECKUX (YHKIIMI YUCIOBOTO apryMEHTa;



UCMOJb30BaTh rpaduku (QyHKIMH A7 UCCIEA0BaHMs IPOLIECCOB M 3aBUCUMOCTEH MpHU
peLICHUH 3aJad U3 JPYruxX Yy4eOHBbIX MPEIMETOB M pealbHOW KHU3HH, BbIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEXly BEJITUUYNHAMY;

Hauana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJIHO OIEPUPOBATH MOHATHAMU: apupMeTHdecKass U reoMeTpudeckas Imporpeccus,
0ecKOHEUHO yOBIBAIOIIasi FTEOMETPUYECKasi MPOTPECCHs, JTUHEHHBIN U KCIIOHEHIMAIBHBIA POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IIPECTABICHNE O KOHCTAHTE;

UCTIOJIb30BaTh MPOTPECCHH ISl PELICHUS PEATbHBIX 33124 MPHUKIAIHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  HNOHATHSAMM:  IOCJIEAOBAaTENBHOCTh,  CHOCOOBI  3a/aHUs
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OTPaHUMYCHHBIE ITOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHalnnu3a OECKOHEUHO MallbIX;

CBOOOJTHO ONEPHPOBATH MOHATUSMH: HENPEpbIBHBIE (DYHKIUH, TOYKUA pa3pbiBa rpaduka
(GYHKIIMH, aCUMIITOTHI Tpadrka GyHKIUH;

CBOOOJTHO OIEPHPOBATh MOHATHEM: (DYHKIMS, HEHpepbIBHAas Ha OTPE3Ke, NMPHUMEHSTh
CBOWCTBA HENPEPBIBHBIX (DYHKLUH s peILieHHs 3a/1a4;

CBOOOJTHO ONEpUPOBATh TMOHATUSAMHU: TIEpBas W BTOpas TMPOHM3BOJAHBIE (HYHKIIHH,
KacaTenbHas K rpaQuky QpyHKUINU;

BBIYUCIISITH TPOU3BOIHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO M KOMIIO3UIIMH ABYX (DYHKIIHH,
3HATh POU3BOHBIE AIEMEHTAPHBIX (DYHKIIMIA;

UCTIOJIB30BaTh T€OMETPUYECCKHUNA U (PU3UIECKUI CMBICI IIPOU3BOJHOM JUIsl PEIICHHS 3a/1a4.

MuoxxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHIMU: MHOXECTBO, OTIEPAIINU HaJl MHO)KECTBAMH;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH amnmapar AJ1sl OIMCaHUs peabHbIX IPOLIECCOB U
SIBIICHUM, TIPU PEIICHUH 33249 U3 APYTHX y4EOHBIX MPEIMETOB;

CBOOOJTHO ONEepUpOBaTh MOHATHAMM: OIpEJeNIeHHe, TeOopeMa, YpaBHEHHE-CIEJICTBHE,
CBOWCTBO MaTeMaTH4YECKOro OOBEKTa, JOKa3aTeNbCTBO, PABHOCHIBHBIC YpPaBHEHUS U
HEPaBEHCTBA.

K xonny oOyuenus B 11 kiacce oOyyaroluiicsi MOMYYMUT CIEAYIOIIME IPEIMETHbIE
pe3yibTaThl 1O OTJEJIBbHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Haudana
MaTeMaTHYECKOTO aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OIEPHUPOBATH TMOHATHUSMH: HATypajJbHOE W IEJ0€ YHCIO, MHOXKECTBa
HaTypaJbHbIX U LEJBIX YHUCEI, UCIOIb30BaTh NMPU3HAKU AenumocTH 1ensix yncen, HOA u HOK
HATYpaJIbHBIX YHCEI ISl PEIICHUs 33134, IPUMEHITh anroput™ EBkmnnaa;

cBOOO/THO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOJYJIIO, 3alMChIBATh HATYpAJIbHbIE YHCIIA B
pa3IMYHBIX TO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHCceN, MPEICTABIIATh KOMIUIEKCHBIE YHCIa B alreOpanveckoil M TPUTOHOMETPUIECKOH (opme,
BBINOJIHATH apU(PMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOJTHO ~ OINEpUpPOBaTH  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHble U
JorapupMHUECKUEe HEPABEHCTBA, HAXOANUTh MX PEIICHUS C TOMOIIBI0 PABHOCHIIBHBIX MEPEXOI0B;

OCYILECTBIISATH OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJTHO OIEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSTh
HE00X01uMble (OPMYIIBI JUTSI PEILICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPHUPOBATH MOHIATHUSMHU: CHCTEMa M COBOKYITHOCTh YPaBHEHUI W HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMbI H CUCTEMBI-CIIC/ICTBUS, HAXOIUTh PELICHUsI CUCTEMBI U COBOKYITHOCTEH
palMOHATBHBIX, HWPPAIMOHAIBHBIX, IIOKA3aTeNFHBIX M JIOTapu(PMUYECKHX ypaBHEHHH U
HEPaBEHCTB;

pemarps palroHalbHBIC, HPPANUOHATBHBIC, IOKa3aTeIbHbIE, JIoTapu(MUIECKAE U
TPUTOHOMETPHUUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/IEpIKaIlle MOAYIIH U MTapaMeTphl;



MPUMEHSTH IrpadyecKue METO/bI JIIsl pEIlIeHUs ypaBHEHUI U HEPaBEHCTB, a TaKXkKe 3a/1a4 C
napameTpamu;

MOJICJIMPOBaTh peajibHble CHUTYallMd Ha $3bIKE alureOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33]1a4, UCCIEA0BATh IOCTPOEHHBIE MOAEIIH
C HCIOJIb30BaHUEM allllapara airedpbl, UHTEPIPETUPOBATH NOTYyYEHHBIN pe3ysbTar.

DyHKIUHA U ITPaPUKH:

CTPOUTH Trpa@UKu KOMMO3UIMHU (DYHKIUN C IMOMOIIBIO AJIIEMEHTAPHOIO HCCIEIOBAHUS U
CBOMCTB KOMITO3HIIUU ABYX ()YHKIIHIA,

CTPOUTH FeOMeTpUYecKre 00pasbl ypaBHEHHUI U HEPABEHCTB HA KOOPJMHATHOMN MIIOCKOCTH;

CBOOOIHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKUX (YHKITHIA,

NPUMEHSTh QYHKIUU AJI1 MOJICTTMPOBAHUS U UCCIIEIOBAaHUS pPealbHbBIX MPOLIECCOB.

Hauvana maTemMaTnueckoro anajam3sa:

UCIIOJIb30BaTh IPOU3BOJIHYIO Ui HCCIeAOBaHUS (GYHKIMM HAa MOHOTOHHOCTh H
SKCTPEMYMBI;

HAXOJUTh HauOOJbIIIee U HAaUMEHbIlIee 3HaYeHHs (PYHKIIUY HEMPEPHIBHON Ha OTPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIY4dlIEro PElICHHS B MPUKJIAIHBIX, B
TOM YHCJIE COLUUAIBbHO-DKOHOMHYECKHUX, 3a7adax, ISl ONpPENCICHHUS CKOPOCTU U YCKOPEHUSs
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOZHO ONEPUPOBATH MOHATUSIMU: IEPBOOOPA3HAS, ONPEACIEHHBIN HHTETPall, HAXOAUTh
NepBOOOpaA3HBIE 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTErpal 1o Qopmyne HproToHa-
Jlelibuuma;

HAXOJWTh IJIOMAIH IIOCKUX (UTYP U OOBEMBI TEJ C MOMOIIBIO0 HHTETPaIa;

MMETh MPEJCTAaBICHUE O MAaTEMaTHUYECKOM MOJIEJIMPOBAHUM HA IMPUMEPE COCTABIICHMS
muddepeHIMATBEHBIX YPaBHEHHUIA,

peliaTh NPUKIAJHbIE 33a4i, B TOM YUCJIE COLIMATbHO-KOHOMHUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBAMU MaTEMAaTHYECKOIO aHAJIN3A.

TEMATHUYECKOE INIAHUPOBAHUE

10 KUIACC
DJIeKTPOHHbIE
Ne n/n HanmeHoBaHMe pa3eioB U TeM KoImuecTBo (uudpossbie)
NPOrpamMmsbl o0pa3oBaTe/ibHbIE
4acoB
pecypcsbl
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHnanabHble ypaBHEHUS U 24
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
2 Oynkiun u rpaguku. CreneHHas QyHKIUs 12
C LIeJIBIM [TOKa3aTeIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15
HppaumonaibHble ypaBHEHUS
4 [TokazarenbHas pynkuus. [lokazarenbHbie 10
yYpaBHEHUs
5 Jlorapudmuueckast pyHKIUS. 18
Jlorapudmuueckue ypaBHEHUs
6 Tpuronomerpuyeckue BeIpaXXeHUs U 29
yYpaBHEHUs
7 ITocnenoBarenbHOCTH U IPOTPECCUH 10

8 HenpepsiBable Gpynkiuu. [IpouszBoanas 20




[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

9 o 5
3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136
11 KJIACC
JIEKTPOHHBIE
Ne (undposbie)
w/n HaumeHnoBaHue pa3jesioB U TeM nporpammbl ~ KosimuecTBo 06pa3zoBaTEIbHbIE
JyacoB pecypebi

1 HCCJ‘IG,Z[OB&HI:IC (GYHKIHHI C TOMOIIBIO 29

MIPOU3BOTHOM
2 [lepBooOpazHasi 1 UHTETPAT 12
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIUH. 14

TpuronomeTpuueckrue HEPaBEeHCTBA
4 WpparnmonaibHbIe, TOKa3aTSIBHBIE H 24

Jorapu(MUIECKUE HEPAaBEHCTBA
5 KomriekcHbie urcia 10
6 HatypanbHble u 1ienbie uncna 10

CucteMbl paliOHAIBHBIX, HPPAITMOHATBHBIX
7 MOKa3aTEIbHBIX U JIOTAPUPMUUECKUX 12

ypaBHEHUH
8 3aiauyu ¢ napaMmeTpaMmu 16
9 HOBTOPGHHG, 00001IeHHE, CHCTEMATH3ALIMS 16

3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136
MNOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

DJIEKTPOHHBIE
Ne Tema ypoka KounyecTBo unGposbie
n/n o0pa3oBaTe/bHbIC
4acoB pecypebi

1 MHO)KeVCTBo, oTiepaIuy HaJl MHOKECTBAMHU U 1

HX CBOMCTBA
2 Juarpammsl Diinepa-BeHnHa 1
3 [IpuMmeHeHne TeOPETUKO-MHOKECTBEHHOTO 1

ammapara Jijisl perieHus 3a/1a4

PanmonansHele unciaa. OOBIKHOBEHHBIE U
4 JeCSITHUHBIE TPOOH, TPOIIEHTHI, OECKOHEUHBIS 1

MIepUOINIECKHE Tpodu

PanmonannsHele unciaa. OOBIKHOBEHHBIE U
5 JeCSITHYHBIE TPOOH, TPOIIEHTHI, OECKOHEYHBIS 1

MePUOINYECKHE TpooH




[Tpumenenue apobeii U IPOIEHTOB IS

0 pEILIeHNs IPUKIAIHBIX 3a1a4

7 [Ipumenenue npoOeii 1 MPOLIEHTOB TS
pellIeHns IPUKIAIHBIX 3a1a4

8 JlencTBUTENBHBIE Yncia. PannonanbHbIe U
UPPaLMOHAIILHBIEC YHCIIA.
Apudmerndeckre onepanum ¢

9 JNEHCTBUTEIBHBIMU YUCIIaMu. BxogHas
KOHTpOJIbHast paboTa

10 Mo;v[ym, JEUCTBUTEIILHOTO YHCIIA U €r0
CBOICTBa
[TpuGnnxEHHbBIE BEIUMCIICHUS, TPABUIIA

11 OKPYIJICHUS, IIPUKUKA U OLICHKA PE3yJIbTaTa
BBIYMCIICHU

12 OcHOBHBIE METOABI PEMICHHS LENbIX H IpoOHO-
paloHaIbHBIX YPABHEHUI U HEPABEHCTB

13 OCHOBHBIE METO/BI PELLCHNS LENbIX 1 JIpoOHO-
palMOHAJIbHBIX YPABHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/BI PEIICHHS LENbIX 1 IpoOHO-
palMOHAIbHBIX YPABHEHUN U HEPABEHCTB
MHorousneHns! OT OHOH epeMeHHOu. Jlenenue

15 MHOI'O4YJI€Ha HA MHOTOYIEH C OCTaTKOM.
Teopema bezy

16 MHoOrouieHsl ¢ HelbIMH KOAPPUIUEHTaAMH.
Teopema Buera

17 Pemenne cucreM JTUHEHHBIX YPaBHEHUN

18 Pemrenne cucreM JTUHEHHBIX YpaBHEHUN
Martpuua cucTeMsbl JINHEWHBIX YPaBHEHUM.

19 Onpenenurens bfanHuLI 2X2, ?ro
reOMEeTPUYECKUI CMBICT U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS
Onpenenurens MaTpuLbl 2X2, ero

20 rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

21 [Ipumenenue OMpENeNUTENs JUIst PeLleHHS
CUCTEMBI JINHEHHBIX YpaBHEHUN

29 Pemenue MPHUKIATHBIX 3224 € OMOLIBIO
CUCTEMBI JINHEHHBIX YpaBHEHUI

23 Pemenue MPUKJIa/IHbIX 33711 € NOMOLIbIO
CUCTEMBI JINHEHHBIX YpaBHEHUN
KonrtponbHas pabdora: "PanmonanbHble

24 ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX YpaBHEHHUN"
DyHKIMA, CTTOCOOBI 3aaHus (PYHKITHH.

25 B3aumuo o6partubie ¢pynkimuu. Kommnosuus

byHKIHIT




I'padux pyHKIMU. DIeMEHTapHbIC

26 o
npeoOpa3oBanus rpadukoB GyHKIUN
OO6macTh onpeesieHus] © MHOXKECTBO 3HaYCHUH

27 ¢bynkuuu. Hynmu ¢pynkuuu. [IpomexyTku 3HaK
ITOCTOSIHCTBA
Ue&THbIe 1 HEUETHBIC PYHKITUH.

28 [lepuonnueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH
MakcuMyMBbl U MUHUMYMBI (DYHKIIHH.

29 Haubonbiiee u HaMeHbllIee 3HAYCHHE
(YHKITUN Ha IPOMEKYTKE

30 Jlunelinas, KBaJpaTU4Hasi U IpOOHO-TUHEHHAS
byHKIIUN

31 DneMeHTapHOE UCCIEJOBAaHUE U TOCTPOCHUE
rpadukoB 3TuX GyHKINN

32 DeMEeHTapHOE UCCIIEIOBAaHUE U ITIOCTPOCHUE
rpadukoB 3TuX GpyHKUIUN

33 Crenens c 1eNbIM NIOKa3areneM. bunom
Herorona

34 Crenens c 1eNbIM NIOKa3zaTeneM. bunom
Herorona

35 CrenenHast GyHKIHS ¢ HATYPAJIBHBIM H IIETBIM
nokasaresnem. E€ cBolicTBa u rpaduk

36 KonTponbnas pabora: "Crenennas QyHKIUS.
E¢ cBoiicTBa u rpaduk"”

37 Apudmernaeckuit KOpEHE HaTypaJbHON
CTEIIEHU U €ro CBOMCTBA

38 Apudmernueckuit KOpCHE HaTypaJIbHOU
CTEINEHHU U ero CBOMCTBA

39 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHH,
coJiepKalluX CTENEHU U KOPHU

40 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHH,
coJiepKalluX CTENEHU U KOPHU

a1 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
coJiepKalluX CTENEeHU U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METO/bl PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIC

43 METO/bl PEMICHHS UPPALUOHATBHBIX
YpaBHEHUU
Hppaumnonanbuslie ypaBHeHUs. OCHOBHBIE

44 METO/bl PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

45 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUT

MPPALMOHAIIBHBIX YPABHEHUN




PaBHOCHUIIBHBIE IIEPEXO/BI B PELICHUN

46 UppaLMOHATIBHBIX YpaBHEHUI .

47 PaBHOCHIIBHBIE TIEpEXOBI B pelieHnm 1
UPPaIMOHATLHBIX YPaBHEHUI

48 PaBHOCHIIBHBIE TEPEXO/IBI B pemeHum 1
UppalMOHATIBHBIX YpaBHEHUI
CoiicTBa U rpaduk KOpHS N-0if CTETIEHU KaK

49 GbyHKIMH 0OpaTHOW CTENEeHU ¢ HATypaJTbHBIM 1
roKaszaresem
CaoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU KaK

50 GbyHKIMH 0OOpaTHOM CTENEHH C HAaTYPaJbHBIM 1
roKaszaresem
Konrponsnas pabdora: "CBoiicTBa u rpadux

o1 KOpHs N-0ii cTenenu. MppanuoHanbHble 1
ypaBHEeHHUS"

59 CT@FGHB C pallMOHAJILHBIM TTOKa3aTeleM 1 e 1
CBOICTBa

53 CTGFGHB C palMOHATIBLHBIM MTOKa3aTeIeM U eé 1
CBOHCTBa

54 CTGFGHB C palMOHATIBHBIM MTOKa3aTeIeM U eé 1
CBOHCTBa

55 [TokazarenpHast QyHKIHS, €€ CBOMCTBA U 1
rpaduk

56 Hcnons3oBanue rpajl)m(a byHKIUY A5 1
pelIeHUs ypaBHEHUH

57 Ucnons3zoBanue rpau(pnxa byHKIUYU s 1
pellieHus ypaBHEHU

58 [TokazarenpHble ypaBHEeHUS. OCHOBHBIE } 1
METO/IbI PEIICHUS MTOKA3aTeIbHBIX YPABHCHHIA

59 [TokazarenbHble ypaBHEeHUS. OCHOBHbIE § 1
METO/IbI PEIICHHUs TOKA3aTeIbHBIX YPaBHEHUN

60 [TokazarenbHble ypaBHEeHUS. OCHOBHbIE § 1
METO/IbI PEIICHHUs TOKA3aTeIbHBIX YPaBHEHUN

61 KonrtponbHas padora: "[lokazaTenbHas 1
¢bynkuwms. [lokazarenpHble ypaBHEHUS "

62 Jlorapudwm uncna. CBoiicTBa jorapudma 1

63 Jlorapudwm uncna. CBoicTBa jorapudma 1

64 Jlorapudm umncna. CBoiicTBa Jorapudpma 1

65 JlecsiTuuHbIe U HATYpaJbHBIE TOTapUPMBI 1

66 JlecATUUHBIE U HATypaJIbHbIE JOTapH(PMbI 1

67 [IpeoOpa3oBaHue BBIpaKEHHH, COIEPIKALITIX 1
Jorapu@msl

68 [TpeoOpa3oBaHue BRIpaKEHHUH, COACPIKAIINX 1

sorapupmbl




[IpeoOpa3oBaHue BEIpaKEHHH, COIEPIKALITIX

69 1
Jorapupmsl

70 Jlorapudmuueckas GyHKIIUS, €€ CBONCTBA U 1
rpaduk

71 Jlorapudpmuueckas pyHKuus, €€ CBOWCTBA U 1
rpaduk

79 Hcnons3oBanue rpau(plznca byHKIUYU 115 1
pellieHus ypaBHEHU

73 Hcnons3oBanue I’pail)I/IKa byHKIMM s 1
peleHHs ypaBHEHHN
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

74 METO/bI PEIICHHUS JIOTApUPMUUECKUX 1
YPaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

75 METO/bI PEIICHHS JIOTApUPMUUECKUX 1
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

76 METO/IbI PEIICHHS JIOTApUPMUUECKUX 1
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXObI B PELHICHUH 1
JorapuMUIECKUX ypaBHECHUI

78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH 1
Jorapu(MUYECKUX ypaBHEHUI

79 KonTponbnas pabora: "Jlorapudmuueckas 1
¢dbynkus. Jlorapudmudeckne ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTeHC 1
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC 1
YHCIIOBOTO apryMEHTa

82 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa

83 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,

84 onpe/ieJIeHUE TPUTOHOMETPUUYECKUX (DYHKITHI 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,

85 orpesiesIeHue TPUTOHOMETPUUECKUX (YHKIUI 1
YHCIIOBOTO apryMeHTa

86 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIEC TPUTOHOMETPUIECKHE (HOPMYITHI 1

89 OCHOBHBIEC TPUTOHOMETPUYECKHE (OPMYITBI 1

90 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX 1

BBIPAKECHUI




[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX

91 . 1
BBIp)KEHU I

92 Hpeo6pa30vBaHI/Ie TPUTOHOMETPUUYECKUX 1
BBIpOKEHU I

93 HpeoGpa30vBaHHe TPUTOHOMETPUYECKHIX 1
BBIpQ)KEHU I

94 PemreHne TpUroHOMETPUYECKUX YPAaBHEHUM 1

95 PemreHne TpUroHOMETPUYECKUX YPAaBHEHUU 1

96 Perienue TpUrOHOMETPHUUECKUX YpaBHEHUN 1

97 PemreHne TpUroHOMETPUYECKUX YPAaBHEHUN 1

98 Perienue TpUrOHOMETPHUUECKUX YPaBHEHUN 1

99 Perienue TpUrOHOMETPHUYECKUX YPAaBHEHHHA 1

100  PemieHne TPUTOHOMETPUYECKUX YPaBHECHUM 1
KontponbHas padota: "TpuronHomerpuieckue

101 BBIPA)KCHUS U TPUTOHOMETPUYECKHE 1
ypaBHeHUs"
ITocnenoBarenbHOCTH, CIOCOOBI 3aaHUS

102  mocnemoBarenbHOCTEH. MeTox 1
MaTeMaTHYeCKOM HHAYKIIUU
MOHOTOHHBIE U OTPAHUYEHHBIE

103  mocnemoBarenbHOCTH. MicTopus aHanm3a 1
0ECKOHEUHO MaJIbIX

104  Apudmerndeckas mporpeccus 1

105  T'eomerpudeckas mporpeccus 1

106 BeckoneuHo yObIBaromasi reOMeTpUIecKast 1
nporpeccus

107 Cymma 6eCK0HquHo yOBbIBaroIIeH 1
Te€OMETPHYECKON TPOTPECCUHU

108 JIMHEHBIN ¥ SKCTIOHEHIMAIbHbIA pOCT. Yncio 1
e. @opMyIa CII0KHBIX MPOLIEHTOB

109 JIMHENHBIN ¥ DKCIIOHEHIUAIIBHBIN pocT. Yncio 1
e. Dopmyiia CI0KHBIX POLEHTOB

110 Vcnonp30BaHue POTPECCHH IS PELICHUS 1
peanbHBIX 3a]1a4 IPUKJIAJHOTO XapakTepa

111 KOHTpOJ'II)Ha"fI pabora: "IlocnenoBaTeIbHOCTH U 1
Iporpeccuu

112  HenpepbiBHbIE (PYHKIIMU U UX CBOHCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB 1
byHKIHIT

114  CsoiicTBa pyHKIMI HEPEPHIBHBIX HA OTPE3KE 1

115 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX HAa OTPE3KE 1

116  Mertoa HHTEPBAJIOB JUIsl PELLICHHUSI HEPABEHCTB 1

117  Meroxa UHTEPBAJIOB JUIsl PELLICHHUSI HEPABEHCTB 1

118  Mertoxa UHTEPBAJIOB JUIsl PELLICHHUSI HEPABEHCTB 1




[TpumMeHeHne CBOWCTB HETIPEPBHIBHBIX (YHKIUI

119 1
JUISL pellieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITHI 1
JUISL peLIeHus 3a1a4

121  IlepBas u BTOpasi NpOU3BOIHBIC PYHKIIUU 1

192 OnpeneneHHve, F€OMETPUUYECKUN CMBICIT 1
MIPOU3BOTHOM

123 OHpGl[GJIGHH?, (bU3HYECKUI CMBICIT 1
MIPOU3BOTHOM

124  YpaBHeHwHe KacaTelIbHOU K TpaduKy QyHKIIUN 1

125  VYpaBHeHwme KacaTeNbHOU K rpaduKy GyHKIIUH 1

126  IIpousBojHBIE dJIEMEHTAPHBIX (PYHKITHI 1

127  TIpousBojHBIE dJIEMEHTAPHBIX (PYHKITHI 1

128 [TpousBoiHAS CyMMBI, IPOU3BEACHHSI, 1
YaCTHOTO M KOMITO3ULIUU (YHKITUI

129 [IpousBoHas CyMMBI, IPOU3BEACHHS, 1
JaCTHOTO ¥ KOMITO3HUIIUU ()yHKITUI

130 [TponsBoiHAS CyMMBI, TPOU3BEACHHSI, 1
YaCTHOTO M KOMITO3ULIUU (YHKITUI

131  KonrtponbHas pabdota: "[IponsBoanas” 1

132 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AUS 1
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "Oyakun"

134  HtoroBas KOHTpOJIBbHAs paboTa 1

135  HroroBas KOHTpOJBHas padboTa 1

136 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3AIIUS 1
3HaHUU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KUIIACC

Ne
n/n

Tema ypoka

[IprumeHeHnue nporu3BOJHON K
UCCJICIOBAHMIO (YHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

[IpumeHeHre nporu3BOJHON K
UCCJICIOBAHHIO (YHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb U IKCTPEMYMBI

[TpumeHeHne Nponu3BOJHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI
[IpuMeHeHne npou3BOIHON K
UCCIIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

KoanuectBO
4acoB

DJIEeKTPOHHBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHON K
UCcleIoBaHHI0 (PYHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

Haxoxxnenne HanOoIbIIETO 1
HAaMMEHBIIIETO 3HAYEHUSI HEPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

Haxoxxnenne HanbOoIbIIero
HAaMMEHBIIIETO 3HAYEHUSI HEPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

10

Haxoxnenune HanOoIbIIEro U
HAaMMEHBIIIETO 3HAYEHUSI HEMPEPHIBHOM
¢byHKIIMM Ha oTpe3ke. BxogHas
KOHTpOJIbHAs paboTa

Haxoxnenne HanOOJIbIIEro U
HaMMEHBILIETO 3HAYEHUsI HENPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

11

Haxoxnenne HanOOJIbIIETO U
HaMMEHBILIETO 3HAYEHUSI HENPEPHIBHOM
(GYHKIIMHM Ha OTpe3Ke

12

Haxoxnenne HanOoOJIbIIETO U
HaMMEHBILIETO 3HAYEHUsI HEPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

13

[IpumeHeHre mporu3BOIHOMN ISt
HAXO0’JICHUS HAWJIY4YIIEro perieHus B
MPUKJIATHBIX 33/1adax




[IpuMeHeHne Npon3BOHOM IS

14 HAaXO0JKJICHUS HAWJTYYIIIErO PEIICHUS B 1
NPUKJIAJIHBIX 33/1a9aX
[IpuMeHeHne npon3BOAHON IS

15 OIIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS 1
npoiiecca, 3aJaHHOTro (GOPMYIIOH UITH
rpagpukoM
[IpuMeHeHne npon3BOHOM IS

16 OIIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS 1
npoiiecca, 3aJaHHOTro (OPMYIIOH UITH
rpagpukoM

17 Kommozurust ¢hyHKImii 1

18 Komnosurus ¢pyHkimii 1

19 Komnosurus ¢pyHkimii 1

20 FeOMeTpI/I‘IeCIfI/Ie o0pa3bl ypaBHEHUI Ha 1
KOOPJWHATHOM IJIIOCKOCTH

21 FeOMeTquGCISHe o0pa3bl ypaBHEHUI Ha 1
KOOPJIMHATHOM MJIOCKOCTH

29 KontponsHas pabdora: "Mccnenoanue 1
(GYHKIMI ¢ TOMOIIBIO TPOU3BOTHON"

23 [TepBooOpazHasi, OCHOBHOE CBOWCTBO 1
epBOOOPA3HBIX
[TepBooOpa3HbIe FIEMEHTAPHBIX

24 ¢ynkuuit. [IpaBuna HaxoXKAEHUS 1
epBOOOPA3HBIX
[TepBooOpa3Hbie FIEMEHTAPHBIX

25 ¢ynkuuit. [IpaBuna HaxoxKAIEHUS 1
epBOOOPA3HBIX

26 Huterpai. I eoMmeTpuyeckuii CMbICT 1
UHTEerpaia

27 Brruucnenue onpenenéHHoro HHTerpana 1
o popmyne Herotona-JleliOHuIa

28 Brruncnenue onpeaenéHHOro HHTErpaia 1
1o popmyne Herotona-Jleli6Hua

29 IIpumeneHne nHTErpaa 1uIst 1
HaXOKJICHHUS TUIOIAAeH TNIOCKUX (QUTYD
[Tpumenenue unTErpana ais

30 HAXO0XJICHUS 00EMOB reOMETPUICCKIX 1
Tel

31 [Ipumeps! perienunit 1
T depeHIIMATbHBIX YpaBHEHUI

32 [Ipumeps! perienunit 1
muddepeHIMATbHBIX YpaBHEHUI
MaremaTrnueckoe MOAECIMPOBAHNE

33 PEATBHBIX MPOIIECCOB C MTOMOIILIO 1

nuddepeHIaTbHBIX YPaBHCHUH




KonTtponsnas padora: "[leppooOpasznas

34 "
U MHTerpal

35 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpaduKu

36 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpaduKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpadKu

38 Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U rpaduKu

39 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUrOHOMETPUUYECKHX

40 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Pemienne TpuroHOMETpUYECKUX
HEPaBEHCTB

45 Penienne TpUroHOMeTpHUUECKUX
HEPaBEHCTB

46 Pemenne TpuroHOMETpUYECKUX
HEPaBEHCTB

47 Pemenne TpuroHOMETpUYECKUX
HEPaBEHCTB
Konrtponsnas pabora: "I'paduku

48 TPUTOHOMETPUUECKUX (PYHKIIHA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

52 OCHOBHBIE METO/IbI pEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIEC METO/IBI PEIICHUS

JorapupMHUUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

>4 J0rapu(pMHUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEILICHUS
UppaMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS
UppalMOHAIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pEILICHUS
UpPPaMOHATILHBIX HEPABEHCTB

61 I'paduuaeckue meTo b1 petieHns
UppaLMOHATIbHBIX YPAaBHEHHH

62 I'paduaeckue MeTO Bl pemeHHS
UppaLMOHATIbHBIX YPaBHEHUN

63 I'paduueckue MeTo b1 peiieHns
NOKa3aTeIbHBIX YPaBHEHUN

64 I'paduaeckue MeTOIBI pemIeHHS
IIOKa3aTeIbHbIX HEPABEHCTB

65 I'paduueckue MeTObI perIeHus
norapu(MUUECKUX YpaBHEHUN

66 I'paduaeckne MeTO Bl pemeHHs
JorapupMHUECKUX HEPABEHCTB

67 I'paduaeckne MeTO Bl pemeHHs
JorapupMHUECKUX HEPABEHCTB
I'paduueckue MeTObI perIeHus

68 MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
yYpaBHEHUU
I'paduueckue MeTObI perIeHus

69 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUNU
I'paduueckue MeTo bl peneHus

70 MOKa3aTeIbHBIX U JIOTApU(HMUICCKUX
HEPaBEHCTB
I'paduueckue MeTo bl pereHus

71 MOKa3aTeNNbHBIX U JIOrapu(OMUYECKUX
HEPaBEHCTB
KonTponbnas pabota:

72 "UppauroHanabHble, MOKa3aTeIbHbIE U
norapudmuyueckue HepaBeHcTBa"
KowmmiekcHbie uncna. Anredpanyeckast

73 U TPUTOHOMETpHYECKasi (OPMBI 3aHCH

KOMIIJICKCHOI'O YHCJia




KomrnekcHeie yrcna. AnreOpandeckas

74 U TpUTOHOMETpHUUEcKass (OPMBbI 3aHCH 1
KOMILJIEKCHOT'O YHCIIa

75 Apudmernueckue onepanum ¢ 1
KOMIUIEKCHBIMU YHCIIAMU

76 Apudmernueckue onepanum ¢ 1
KOMIUIEKCHBIMU YHCIIAMU

77 I/I306pa>KeHI/IeUKOMHJ'ICKCHHX YHCell Ha 1
KOOPJMHATHOM MJIOCKOCTH

78 I/I306pa)K€HI/I€UKOMHJIeKCHLIX qrces Ha 1
KOOPJMHATHOM IJIOCKOCTHU

79 ®opmyna Myaspa. KopHu Nn-oii ctenenu 1
U3 KOMILIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu N-oii ctenenu 1
U3 KOMIUIEKCHOTO YHClIa
[TprMeHeHne KOMIUIEKCHBIX YHCEI JUIs

81 pemeHus pU3MIECKuX U 1
reOMETPUUECKUX 3aa4

82 KonTtponpHas pabdora: "KomruiekcHbie 1
yucia"

83 HatypanbHble U 1ienbie yrcia 1

84 HatypanbHble 1 1ienbie yrcia 1

85 [TpuMeHeHre NPU3HAKOB JIEIUMOCTH 1
IENTBIX YUCel

86 [IpumMeHeHre MPU3HAKOB IETUMOCTH 1
LEJIBIX Yucell

87 [IpumMeHeHre MPU3HAKOB IETUMOCTH 1
nenbix yncen: HOJ[ u HOK

88 [TpuMeHeHre NPU3HAKOB JIEIUMOCTH 1
nensix yrcen: HOJl u HOK

89 [IpumMeHeHre MPU3HAKOB IETUMOCTH 1
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO

90 [TpuMeHeHre NPU3HAKOB JIEIUMOCTH 1
IENTBIX YMCEI: OCTATKH 110 MOJIYITO
[TpuMeHeHrne TPU3HAKOB JIETMMOCTH

91 LEeJbIX YKCell: anroput™ EBkinaa ans 1
pelIeHws 3a/1a9 B IeITbIX YUCIIaX

92 KOHTp"OJ'ILHaSI pabota: "Teopus 1enbIx 1
qrcen
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI- 1
CIICAICTBHUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

94 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI- 1

CIIEACTBUS




95

OcHOBHBIE MCTOJbI pCIICHUA CUCTCM U
COBOKYITHOCTEH pallOHaIbHBIX
ypaBHEHU I

96

OcHOBHBIE MCTOJbI pCICHUA CUCTCM U
COBOKYITHOCTEH MppalMOHAIbHBIX
ypaBHEHUU

97

98

99

100

101

102

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHU M

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKHX
YpaBHEHUN

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKHX
YpaBHEHUU

[IprMeHeHne CUCTEM K PEIICHUIO
MaTeMaTUYeCKHX 3a/1a4 U 3a7a4 13
pa3an4YHbIX 00JacTel HayKH U peabHOM
JKU3HHU, HHTEPIIPETAIUs TTOJTYYSeHHBIX
pe3yNIbTaTOB

[IprMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
Pa3IUYHBIX 00JaCTe HayKH U pealibHOM
JKU3HU, UHTEPIIPETALUs TOJYYEHHBIX
pe3yJIbTaToOB

103

[IprMeHeHne HEpaBEHCTB K PEIICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
Pa3IUYHBIX 00JaCTe HayKH U pealibHOM
JKU3HHU, UHTEPIIpETALUs ITOJYYECHHBIX
pe3yJIbTaToOB

104

105

Kontponbnas padota: "Cucremsr
parroHaIbHBIX, UPPAIMOHATBEHBIX
MOKa3aTeIbHBIX U JIOTApU(HMUICCKUX
ypaBHeHHH"

ParmonanbHble ypaBHEHUS €
napaMeTpamu

106
107

PanmonansHble HEpaBEHCTBA C
rapaMeTpamMmu

PanmoHanbHbBIE CUCTEMBI € TApaMETPAMU

108

109

HppaurioHanbHbIE YpaBHEHHS,
HEPaBEHCTBA C ITapaMeTpamMu
HppanuonaibHbie CUCTEMBI C
napaMeTpamu




110

111

IToka3arenbHble ypaBHEHH],
HEpaBEHCTBA C MapaMeTpaMu
[Toka3arenbHbIE CUCTEMBI C
napaMeTpamu

112

Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C MMapaMeTpaMu

113

114

Jlorapudmuueckre CUCTEMEI C
napaMeTpamu

TpuronomeTrpuyeckue ypaBHEHUS C
napaMeTpamu

115

116

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napameTpamu

TpuroHoMmeTpuieckue CUCTEMBI C
napaMeTpamu

117

118

119

IToctpoenue u uccinegoBaHue
MaTEMaTUYECKUX MOJENIEH PeabHBIX
CUTyalMi C IOMOUIBIO YPABHEHUH C
napaMeTpamu

ITocTpoenue u ucciaegoBaHue
MaTEeMaTUYeCKUX MOJENEH pealbHbIX
CUTYyalMi C IOMOUIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

ITocTpoeHue u uccnenoBaHue
MaTEMaTUYECKNX MOJEJIEH pealbHbIX
CUTYAaLUH C IOMOUIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamMu

120

121

KonTponbHas pabora: "3agauu c
napaMmerpamu’

[ToBTOpenue, 06001IIEHNE,
cucTemarusanus 3HaHuil: "YpapHenus"

122

123

[ToBTOpenue, o6odIIEHKE,
cUcTeMaTH3alus 3HaHuil: "YpaBHenus"
[ToBTOpenue, o6odIIEHKE,
CUCTEMAaTH3alMsl 3HaHUH: "Y paBHEHUSI.
Cucremsl ypaBHeHUH"

124

[ToBTOpenwue, 0600IIEHNE,
CHCTeMaTH3allysl 3HAHUIA:
"HepaBencrna"

125

[ToBTOpenme, 0600IIEHNE,
CHCTeMaTH3allysl 3HAHUIA:
"HepaBencrpa"

126

[ToBTOpenwue, 0600IIEHNE,
CHCTeMaTH3allysl 3HAHUIA:
"HepaBencrna"

127

[ToBTOpenwue, 0600IIEHNE,
cucreMartusaius 3Hanuii: "[IponsBoaHas
U € npuMeHeHue"




[ToBTOpeHnue, 06001ICHNE,

128 cucreMartuzarus 3Hanuii: "[Ipon3BoaHas 1
u e€ npumeHeHue"
[ToBTOpeHnue, 06001ICHNE,

129 cucreMartuzarus 3Hanuii: "I[Ipon3BoHas 1
u e€ npumMeHeHue"
[ToBTOpEeHmE, 0600IICHUE,

130  cucremaruzanus 3HaHmii: "MHTETpan u 1
ero npumMeHenue"

131 [ToBTOpEHME, O606H16HI:I€," 1
cucreMaru3anus 3HaHui: "OyHkuun"

132 [ToBTOpeHwMeE, O606HI€HI§G," 1
cucremaruzanus 3HaHui: "OyHkuun"

133 [ToBTOpEHHE, 0000IICHHE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

134 | UroroBast KOHTpOJIbHAS paboTa 1

135 | Hrorosast KOHTpoJIbHas paboTa 1

136 [ToBTOpECHHE, o606meHI/vIe, 1
cHUCTeMaTU3alMsl 3HAHHUI

OBILIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




