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1. ean, 3a7a4u U3ydyeHUs TUCHUILINHBI U cpepbl NPoPecCHOHATBLHOTO
NPUMEHEHMSI.

MareMatuyeckui aHaiau3 OTHOCUTBCSI BMECTE C JJIEMEHTApHOMU
MAaTeMaTUKOW K YHCIy HayK, H3y4YaloUIMX KOJMYECTBEHHBIC OTHOILICHUS
JNEUCTBUTENBHOTO MHUpa. OCHOBHOE OTIMYME MATEMATHYECKOTO AHAIN3A OT
3JIEMEHTAPHONM MAaTEMAaTHKU COCTOUT B TOM, YTO JJIEMEHTApHAs MaTEMaTHKa
u3ydaer 'MOCTOSHHBIE', a MAaTeMaTUYECKUN aHauu3- 'TiepeMeHHbIE"
BelIMUMHbl. OCHOBHBIE TMOHATHS MaTeMaTH4ecKoro aHaiusa (QyHKIus,
npeaesn, MPoU3BOJIHAS, MHTETpasl) MO3BOJIAIOT MCCIEAOBATh MAaTEMaTHYECKH
HE TOJIBKO COCTOSIHMS, HO M IIPOLIECCHI, a TaKXKe€ CBS3H, CYLIECTBYIOLIUE
MEXKy 3TUMU IIPOLIECCAMH.

Marematuka sBisgercs (yHIaMEHTAIbHOW AUCHUIUIMHOW. M3ydeHue
MaTeMaTUKH MPeyCMaTPUBAET:

® pa3BUTHUE JOTUYECKOTO U AITOPUTMUUECKOTO MBIIIUICHUS;

® OBJAJCHUE OCHOBHBIMM METOJAMU MCCIEJOBaHUSA M PEIICHUs
MaTeMaTU4YECKHX 3a/1ady;

® BBLIPAa0OTKY YMEHHsSI CAMOCTOSITEIBHO PACHIMPSTh MaTeMaTHYECKUE
3HaHUA W NPOBOJWUTH  MAaTeMaTUYECKHM  aHalu3  MPUKIAJTHBIX
(PKOHOMUYECKHX ) 3a/a4.

MaremaTuyeckuii aHanu3 siBisgeTcss (GyHIAMEHTOM MaTeMaTHYECKOIro
00pa30BaHUsI IKOHOMUCTA.

2. Heo0xoqumpblii 00beM 3HAHUI /151 U3yYeHUs] JUCUUIJINHBI.

JUiss u3ydeHHsT MaTEeMaTUYECKOTO aHajau3a HEOOXOJUMBbl 3HAHUSA
AIIEMEHTAPHON MaTEeMaTUKU B O0BbEME CpelHeld MIKOIbl (WIH CpEeaHEro
CHEIHATbHOTO Y4eOHOTO 3aBECHHS).

3. IlepevyeHb TeM U MOATEM

3.1. Tema 1. BekTopHas aareopa
Ilenv uzyuenus — NO3HAKOMUTHCSI C OCHOBHBIMU TMOHATUSIMU BEKTOPHOM
anreOpbl M TPUMEHEHHEM arapaTa BEKTOPHOM anreOphl Uisl pelieHus
reOMETPUYECKHX 3a]ady.

/Jlannaa mema éxnouaem 6 ceoa :

® MOHATHUS  CBOOOJHBIM  BEKTOP, PABEHCTBO,  KOJUIMHEAPHOCTD,
KOMILJIAHAPHOCTh BEKTOPOB,

e JIMHEWHBIE ONEpalMH C BEKTOpaMU (CyMMa BEKTOPOB, MPOU3BEACHHE
BEKTOpa Ha CKaJsp, pa3HOCTh BEKTOPOB),



e 0azuc B TMPOCTpPAHCTBE, KOOpAMHATHI BEKTOopa B  0asuce,
OPTOHOPMHUPOBAHHBIM  0a3uWc, JeKapToBa  NPSIMOYTOJbHAs  CHCTEMa
KOOPJIMHAT, KOOPJUHATHI TOUKH),

® HEIWHEWHBIE OIepalMd ¢ BeKTopamMu (CKaJIIpHOE, BEKTOPHOE
CMEILIAaHHOE MTPOU3BEACHUSA).

H3yuue memy 1, cmyoenm 0onxcen:

3Hamb: ONPENECICHNUS] OCHOBHBIX NOHSATHM, CBOMCTBA BCEX ONEPALMM C
BEKTOPaMH, BBIPAXKEHHE BCEX OIEpAlMd C BEKTOPAaMH B KOOPJIWHATHOMU
dbopme, ycIoBUST HEOOXOAUMBIE M JOCTATOYHBIC JJISI: KOJUTMHEAPHOCTH JIBYX
BEKTOPOB  NEPHEHIUKYJISIPHOCTA (OPTOTOHAIBLHOCTHU) JIBYX  BEKTOPOB
KOMIIJIAHAPHOCTH TPEX BEKTOPOB.

Ymems: pewmatp 3amaum, CBSA3aHHBIE C JIMHEWHBIMU W HEJIWHEHHBIMU
omepalusMi C BEKTOpaMH, MPUOOPECTH HABBIKM MPUMEHEHMs armmapara
BEKTOPHOM alreOpsl JJIs PEIICHUS T€OMETPUICCKHUX 3aad.

Ilpu uzyuenuu memot 1 Heo6x00umo:

gutath 1.0, 1.1. — 1.3. yuyeOnuka «Beicmias matematuka» (Huxkumkux
B.A., MakciokoB H.I., Manaxos A.H.)
pemmth 3amaun Ne 372 — 449 w3z «CoOopHuka 3amad 1mo Beicuiei

MaTUMaThKe» MUHOPCKOTO.

Bonpocwl u 3a0anus oasa camoouenku:

YTO  HAS3LBIBAETCS:  BexktopoM ,  paBHBIMH  BEKTOpaMH,
KOJUIMHEAPHBIMU  BEKTOpaMM, KOMIUIAHAPHBIMUA  BEKTOpaMH, CyMMOU
BEKTOPOB, MPOMU3BEIECHUEM BEKTOpa Ha CKaJsp, Pa3HOCTbIO BEKTOPOB,
KOOpJIMHATAaMU BEKTOpa B 0a3uce, CKaJSPHBIM IPOU3BEICHUEM BEKTOPOB,
BEKTOPHBIM TPOU3BEICHUEM BEKTOPOB, CMEIIAHHBIM IPOU3BEICHUEM
BEKTOPOB.

[IEPEUUCJIUTG CBOMCTBA: CcyMMBl BEKTOpOB, IIPOHM3BEICHHS
BEKTOpa Ha CKalsp, CKaJISPHOTO IPOM3BEACHUS BEKTOPOB, BEKTOPHOTO
MIPOU3BEICHUS BEKTOPOB, CMEIIAHHOI'O MPOU3BEJEHUS BEKTOPOB.

COOPMVIJIMPOBATH HEOBXOJJUMOE M  JOCTATOYHOE
YCJIOBHE: KOJUIMHEAPHOCTHU BEKTOPOB, OPTOTrOHAJIBHOCTH
(mepneHANKyISIPHOCTH) BEKTOPOB, KOMIUIAHAPHOCTH BEKTOPOB.

3AIIMCATH B KOOPITUHATHOW ®OPME : nuHEHHYI0 KOMOHHAIHIO
BEKTOPOB, CKAJSIPHOE MPOM3BEJACHHE BEKTOPOB, BEKTOPHOE IPOU3BEICHUE
BEKTOPOB, CMEIIAHHOE TPOU3BEEHUE BEKTOPOB.

SAIIMCATDH ®OPMVIJIBI I BBIYMCJIEHUA: kocunyca yrina Mmexay
BEKTOPAMHU, IJIOIIA/IN NTapaJIeIorpaMma, MOCTPOEHHOTO Ha BEKTOpPax, Kak Ha
CTOpOHaX, 00beMa Mapasuiesenumesa, MIoOCTPOCHHOI0 Ha TPEX BEKTOpax



3.2. Tema 2. I'eomeTpusi HA MVIOCKOCTH M B IPOCTPAHCTBE

Ileny  usyyenus  —  TOHATH  BO3MOXKHOCTb  NPEACTABICHUS
reoMeTpu4Yeckux o00pa3oB B (opMe ypaBHEHHUM, HU3YyUYUTh OCOOEHHOCTHU
reOMETPUYECKUX 00pa30B, COOTBETCTBYIOIIUX JIMHEHHBIM W KBaJpaTHBIM
YPaBHEHHSIM B TMPAMOYTOJIBHOM CHUCTEME KOOPAMHAT;, IO3HAKOMUTBHCS C
NOJISIPHOM CUCTEMOM KOOPAMHAT; IOHATh BO3MOYKHOCTH IPEICTABICHUS
MOBEPXHOCTEH M JIMHUK B (opMe ypaBHEHUM WM CHUCTEM YpaBHCHHH,
U3YYUTh OCOOEHHOCTH TE€OMETPHUYECKHMX 00pa3oB, COOTBETCTBYIOIIMX
JUHEWHBIM M KBaJpaTHbIM ypaBHEHHSIM B MPSMOYTIOJbHOW CHUCTEME
KOOpJMHAT.

/Jlannasa mema éKkn0uaem nOHAMUA:

® JUHUS, COOTBETCTBYIOMmIAs ypaBHeHHIO F(X,y)=0 B mpsAMOYTroibHOM
CUCTEME KOOPJIMHAT, JIMHUSA, COOTBETCTByoIas ypaBHeHHio F(r,p)=0 B
MOJISIPHOM CUCTEME KOOPAMHAT,

® BHJbl YPaBHEHHUS MPSIMOW B MPSIMOYTOJbHOM CHCTEME KOOpIMHAT
(ob1ee, ¢ yrimoBeIM KO3 (GUIIMEHTOM, B OTpE3KaxX, HOPMAJIbHOE),

® KaHOHMYECKHE YPAaBHEHMsI KPHUBBIX BTOPOro MOpsAJKa (OKPYKHOCTb,
aJuMIIC, TunepOoa, napadosa),

e [apaJiyIeNIbHBII MepeHOC MPSIMOYTOIBHON CUCTEMbI KOOPAUHAT.

® [OBEPXHOCThb,  COOTBETCTByromlas  ypaBHeHuro  F(X,y,z2)=0 B
IPSIMOYTOJIBHOM cucTeMe KOOpJIMHAT, reOMETPUYECKUN o0pas,
COOTBETCTBYIOIIUM CUCTEME YPABHEHUH,

® COOTBETCTBHE JIMHEWHOI'O YPaBHEHUS U IJIOCKOCTH,

® HOpPMaJbHBIA BEKTOP U HAIIPABIISAIONIME BEKTOPA IIIOCKOCTH,

® HOpPMaJbHOE YpaBHEHUE IIOCKOCTH,

® [IOBEPXHOCTU BTOPOr0 TMOPSJIKA COOTBETCTBYIOUIME YPaBHEHUIM
BTOPOI'O MOPSIIKA B TPOCTPAHCTBEHHOM NPSIMOYTOJIbHOM CUCTEME KOOPIUHAT.

H3yyue memy 2, cmyoenm 00131cen:

3nams  OCHOBHBIE  BHMJBI  ypaBHEHUs NpsMoi  (C  yIJIOBBIM
kod(dulieHTOM, B OTpE3Kax, HOpMaJIbHOE, 00IIET0 BUJIa) B IPSIMOYTOJIbHON
CUCTEME KOOPJAMHAT M TEOMETPUYECKUH CMBICT KOX(DOUIIMEHTOB 3THX
ypaBHEHUH, CIOCOO OMNpeAeNieHus yria MeXIy NpsIMbIMH, YCIOBUSA
NapajuieIbHOCTH M NEPHEHIUKYJISIPHOCTH  MPAMBIX,  ONPEACIICHHUS,
KAHOHMYECKHWE YPAaBHEHHS M TIE€OMETPUYECKHE CBOMCTBA OKPYKHOCTH,
ayuMInca, Tunepoosbl, napaboiabl U3MEHEHUE BHUAA YpPaBHEHUS JIMHUU TPU
napajuieIbHOM MEPEHOCE MPSAMOYTOJIbHOW JEKApTOBOM CUCTEMBI KOOPIUHAT.
OCHOBHBIE JIBa croco0a 3aJaHusl IJIOCKOCTH B MPOCTPAHCTBE (TOYKa U
HOpPMaJIbHBIM BEKTOp, TOYKA U JIBa HAMNPABISIONIME BEKTOpA) W BUI
YpaBHEHUS IIJIOCKOCTH B KaXJOM CiIy4ae, OCOOEHHOCTb HOPMAJIbHOTO
ypaBHEHHUS TUIOCKOCTH M €r0 MPUMEHEHUE JIJIi BHIYMCIICHUS PACCTOSHUSI OT
TOYKH [0 IUIOCKOCTH, CIOCOO ONpelNeNeHUs yrjia MeXAy IUIOCKOCTSMU,
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KaHOHUYECKHE, NapaMeTpUYECKHE YpaBHEHHUS MpPSMOMl B NPOCTPAHCTBE;
KaHOHWYECKHUE YPaBHEHHUS] U T€OMETPUUYECKHUE CBOMCTBA C(EpBl, IIUIICONIA,
runepoOosionsia, mnapadbosionsa, OCOOEHHOCTb YPaBHEHUS IUIMHIPUYECKON
MOBEPXHOCTH C 00pa3yrouieil, napayieibHOH OJTHOM UX KOOPAUHATHBIX OCEl

Ymemes: peuiatb TCOMCTPUYCCKUC 3aJda4H, CBA3AHHBIC C prIMOﬁ 141
KpUBBIMH BTOPOI'O IOpsAAKa, p€liaTb I'COMCTPHUYCCKUC 3add4U, CBA3AHHBIC C
prIMOﬁ H IINIOCKOCTBIO B ITPOCTPAHCTBC.

Ilpuobpecmu naeviku onpeneineHuss (GopMbl JIMHUH, 3aJaHHOU
ypaBHGHHEM B TIPAMOYTOJBHOM U TIOJSIPHOM CHCTeMaxX KOOpJWHAT,
ompeneneHuss  (GoOpMBI  MOBEPXHOCTH,  3aJaHHOM  ypaBHCHHEM B
PSIMOYTOJIEHOM M IIMIMHIPUIECKON CHCTeMaX KOOPAUHAT

Ilpu uzyuenuu memot 2 Heo6XxX00uUMO :

gyutath n.a. 1.4, — 1.5;; 3, 2* yueOHuka «Bricimias matemaTuka
(Hukumkuu B.A., Makcioko H.W., Manaxos A.H.).

Pemmts 3amaun 1 — 139; 450 — 535 uz «COopHuka 3agad no Briciieit
MaremaTuke» (MUHOpPCKUit).

Bonpocel u 3a0anus 0asa camooyenku:

UTO HA3BIBAETCSH: ypaBHeHHMEM JMHUUA B CHCTEME KOOPAMUHAT,
OKPY>KHOCTBIO, 3JUIUIICOM, runiepbosoii, mapadonoit. COOPMYIJIMPOBATD
I'EOMETPMYECKOE CBOMCTBO KPUBOII BTOPOI'O IIOPSIJIKA,
CBA3AHHOE C EE OKCHEHTPUCUTETOM 3AIINCATH YPABHEHUA
KPUBBIX BTOPOI'O ITIOPAJIKA ¢ neHTpoMm (BepIIMHOW aJig mapaloJibl),
CMEILICHHBIM OTHOCUTEIBHO Hauaja KOOPJHUHAT, U OCSIMH, MapajijieIbHbIMU
KOOPJAUHATHBIM OCSIM.

SAIIMCATDH ®OPMVIJIbI JJI BBIYMCIEHUS kocunyca yriia Mexay
OpSIMBIMU, TaHTE€HCA YyIJIa MEXAY MPSMBbIMH, PACCTOSHHUS OT TOYKH JI0
IPSIMOM, SKCLICHTPUCUTETA AIUTUIICA U TUIEPOOJIBI.

3anMcarh ypaBHEHUE IUIOCKOCTH, MPOXOAAIIeH dYepe3 3aJaHHYH TOYKY
NEPHEeHAUKYJIIPHO 33JaHHOMY BEKTOpY,

3anMcarh ypaBHEHHE IUIOCKOCTH, MPOXOAAIIeH dYepe3 3aJaHHYH TOUYKY
napajuiesIbHO IBYM 3aJJaHHBIM HEKOJIJIMHEAPHBIM BEKTOpaM,

3anucaTh ypaBHEHHE MIIOCKOCTH, IPOXOISIIEH Yepe3 TpU TOUKH,

3anucaTh KAHOHWUYECKHE, [apaMeTPUYECKHe YpaBHEHUS MPSIMOW,
MpOXOAsUIEN Yepe3 3aJaHHYI0 TOUKY NapajliesIbHO 3aJaHHOMY BEKTOpY,

3amucaTh KAHOHUYECKHE, MapaMeTpUYECKHe YpaBHEHUS  MPSIMOM,
IPOXOJAIIEH Yepe3 IBE 3aJaHHbIE TOUKH,

3amucaTh KAHOHUYECKHE, MapaMeTpUYECKHe YpaBHEHHUS  MPSIMOM,
OpOXOJdAIIed uepe3 3aJaHHYK TOYKY MNEpPHEHAMKYISPHO  3aJaHHOU
IJIOCKOCTH,

3anucarhb yCIIOBHUS HEO0OXOANMBIE U JIOCTaTOYHbIC TUTSt
NEePHEeHAUKYIIPHOCTH, MapaNIeTbHOCTH, COBIIA/ICHUS JIBYX IIOCKOCTEH,
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3aImcaTh yCHOBUSA HE0OXOAUMBIE " JIOCTAaTOYHBIE JUTS
NEPIEHNKYJIIPHOCTH, NTApAJUIEIbHOCTH, IEPECEUEHUS IBYX IIPSIMBIX,

3anmcarhb yCHOBUS HE00XO0AMMBbIE u JIOCTAaTOYHbIE JUTSL
NEPIEHINKYJIIPHOCTH, NapajuIeIbHOCTH PSAMON u IIJIOCKOCTH,
NPUHAAIIEAKHOCTH TPSIMON TUIOCKOCTH, 3amucarh (OPMYJIbl JJIs BBIYMCICHUS
KOCHHYCa yria MEXAY MPSIMBIMU, MEXKAY IUIOCKOCTSMHU, PAaCCTOAHUA OT
TOYKH J10 TUIOCKOCTH, PACCTOSIHUSA OT TOUKU 10 NPAMOH,

CXEMAaTUYECKU CTPOUTH IIOBEPXHOCTH, 3aJaHHYI0 YPABHEHHUEM IIEPBOIO U
BTOPOT'O NOPSAKA

3.3. Tema 3. BemiecTBeHHBIE 1 KOMILIEKCHBIE YHCJIA.

I/I3yquI/Ie ATOM TEMBI II03BOJISICT OCBOUTH JIOTHICCKYIO CMMBOJIUKY,
oricpanM HaJd MHOXKCCTBAMH, IMPOHCCC PACIIUPCHUA ITOHATHUSA YHUCIIA:
HaTypaJbHbIC quciia— OCJIBIC qucia— pannoOHAJIbHBIC qucia,
I[GﬁCTBHTGJ'IbHI)IG qyucjia—> KOMIUICKCHBIC 4YHCJIA, CUYCTHBIC MHOXKCCTBA,
HCCYCTHBIC MHOKCCTBA, KOHTUHYYM.

JlaHHas Tema BKJIIOYACT B ceO:

1) Tlonarue uucna. HaTypanbHble, Liefible W pallMOHAJIbHBIE YHCIIA.
BemecTBeHHbIE YKClia, N300pAKEHHUE BEIIECTBEHHBIX YMCEN KAK TOYEK OCHU
KOOpAUHAT.

2) HekoTopble KOHKPETHbIE MHOXKECTBA BEIIECTBEHHBIX YHCE

3) Ilonarue o KOMIUIEKCHBIX yucaax. J(elcTBUS HaJl KOMIUIEKCHBIMU
yuciaMmu. ['eomerpruyeckas HHTEpIIpeTaLus.

4) Tpuronomerpuyeckas GpopmMa KOMILJIEKCHOTO YHUCIIA.

H3yuue oannyro memy, cmyoenm 00nx4#ceH
3unamo
® OMpeeNICHHUs] HaTypalbHbIX, IEIbIX, PAlIMOHAIBHBIX, BEIIECTBEHHBIX
quces.
® OINpEAEIICHUS KOHKPETHBIX MHOECTB BEILIECTBEHHBIX
yrcell(CerMeHT, MOJIyCerMEHT, MHTEPBaJl, OKPECTHOCTD U T.1.).
® OMpeeNIeHHs] KOMIUIEKCHOTO YucIa.
e JlencTBUs C KOMIUIEKCHBIMU YUCIIAMU.
e Tpuronomerpuyeckyio (popmMy KOMIUIEKCHOTO YHCIia
Ymemo:
[Ipou3BoauTh omepauuyu C KOMIUIEKCHBIMUA YHCIIAMH, MPUMEHSTh
dbopmyny Myagpa.
Ilpu uzyuenuu O0annoit memvl CmMyOeHHy HEOOXO00UMO U3YUUMD
usz [1]
[Im4.1.1-4.1.4. u3 [6] 1. IV § 3
BeimonauTs 3amanus u3 [6] Ne650-659.



Bonpocul u npednosicenusn ona camonpogepxu.

1. Kakue uncna o0pa3yrOT MHOXKECTBO JEUCTBUTEIBHBIX Yuced ?
(KOMILJIEKCHBIX YnCed).

2. YTo Ha3bIBAETCS YUCIOBOM OCBIO?
UTo Ha3bIBAETCS UHTEPBATIOM ?
OnpenenuTs NOHITHE OKPECTHOCTH TOUYKH.
["'eoMeTpuyueckas MHTEPIPETALMS KOMIUIEKCHOTO YHCIa.
OnpenenuTs TPUrOHOMETPUUYECKYIO (POPMY KOMIUIEKCHOTO YHCIIA.

kW

Pemwnts 3amaun:

1) BrinmosmHuTh neicTBus
(2+30)(3-20); 3-20"; =, 2L

1—-7i 1+

2) BBEIYHCIIUTH 110 opmysie MyaBpa

(1+)"° ;(l—i\/g)é;(1+cos%+isin%)4

3.4. Tema 4. YncaoBble MoCj1e10BaATEJIHLHOCTH.

B sT0li TEMEe ocBamBarOTCS MOHATHS: YMCIOBOM IMOCJICAOBATCIbHOCTH,
e€ mnpeacia, CBOMCTB HOCHGHOB&TGHBHOCTCﬁ, quciia €, KaK IIpCaciia

1
HOCHCHOB&TGHBHOCTI/I{(I+—)"}. Paccmorpum B kadecTBe — mpumepa
n

CIEAYIONIYIO 3a/lauy IKOHOMHUYECKOTO XapakTepa, CBA3AHHYIO C IMOHATHEM
YHCJIOBOW MOCJIEAOBATEIBHOCTU U €€ IPEACIIOM.

3ajaya. baHK NMpUHUMAET IE€HBIW y HacesieHus ¢ HauucieHnueM 100%
roJoBeIX. BO CKOJBKO pa3 BO3pacTeT CyMMa BKJIaja 4Yepe3 Tof, €clu
HAYKCJICHUS] IPOU3BOIUTH:

1) B KOHIIE roja;

2) B KOHIIE KaXKJI0T0 Mecsila (C IepecyeToM CyMMbI BKJIaJ1a);

3) eXEeIHEBHO;

4) «eXKEMTHOBEHHO» ?

Penienue:

[Tycth HauanpHaAsi CymMMa BKJIaaa paBHa A pyOiield, B MEpBOM CiIydae

yepe3 rojl CymMma BKJIaJa COCTaBUT A +%A=2A pyOneii. Cymma BKJaaa

YABOMJIACH. Bo BTOPOM CJIydya€ HAYHCJICHUC IIPOLCHTOB IIPOMU3BOAUTHCA

1 o
CXKEMECIYHO, U B KOHIIC IoJla CyMMa BKJIaJila COCTaBUT A(IJFE)12 pyOneit, To
1 12
€CTh BO3pACTET B (HE) ~2,613 pa3. B TperbeMm cilyyae aHAJIOTHYHBIE

paccyXIeHHs TMPHUBEIYT K YBEIWYCHUIO BKIIAJa B (1+%)365 ~2,715 pas.



Herpyano BwiBecTn 1 00mIyo Gopmyiy mepecdera Aisi cioydasi, KOrja BECh
roJ JEIUTHCSA HA N MEPUOJO0B, B KOHIE KAXKJIOI0 U3 KOTOPBIX MPOU3BOJUTHCS

IepecueT CyMMBI BKiIaga: A = A(l +l)n
n

DTO Tak Ha3zbiBaeMas (popmyJtia CIOXKHBIX MPOIEeHTOB. U, HakoHel, B
MOCJICAHEM Ciydae, Korja OaHK OyaeT Ha4YuCIsaTh "eKEeMIHOBEHHBIC"
MPOIICHTHI HAIIETO BKJIAQJa C YYETOM CIIOKHBIX IPOIEHTOB(ITO O3HAYaeT
NpeACIbHBIN Nepexo]i K 0ECKOHEUHOMY YHCITy TIEPECYETOB MU K OECKOHEUHO
MaJIOMy BpPEMEHM MEXAy IMpocueTamMu), CyMMa BKJaJa B KOHIIE TIoja
BO3pacTeT B lim(l+i)“ pa3, T €. B e pa3 e =~ 2,71828. Utak, Mbl MOXeM

n—oo

Telephb yKa3aTh SKOHOMHUYECKHH CMBICHI 4ucia e . [Ipu "exkeMrHOBEeHHOM
HAYUCJICHUU TMPOLEHTOB B OaHKe Kaxablid BiioxeHHbIA 1o 100% romoBbix
pyOJib 4yepe3 roj npeBpaTuThes B e pyouseil. Kak BuiHO, peanbHas rogoBas
IPOLIEHTHAsA CTaBKa B 3TOM CJIy4ae COCTAaBUT NPUOIU3UTENBHO 172%.

"

H3yuue smy memy cmyoenm 00./15iceH

3namo:

1. YucnoBble MOCIEI0BATEILHOCTH U ONIEpALIMKM HAJl HUMU.

2. Onpenenenus OTPAaHUYEHHOM " HEOrpaHUYECHHOMN
IIOCJICIOBATEILHOCTH, OECKOHEYHO Majlod U OECKOHEYHO OOJILIIOHN
MMOCJIeJOBAaTEIbHOCTH. OcCHOBHEBIE CBOMCTBA OECKOHEYHO MaJIbIX
MMOCJICIOBATCIILHOCTEH.

3. [loustue cxonmguieiica mociaenoBarebHOCTH. OCHOBHBIE CBOMCTBA
CXOAIIEHCS TTOCIEI0BATEILHOCTH.

4. ITocaenoBaTeIbHOCTD {(1 +l)“}. Yucio e.
n

Ymemso
e HaxoauTe nmpezaen nocie10BaTeIbHOCTH
e OnpenensaTe TUII IOCIEN0BATEIbHOCTH.
[Tpn u3yueHuu HTOW TEMbI CTYAEHTY HEOOXOAMMO U3Y4YUTh u3 [1]
nau4.2.1-4.2.11
Brimoanute 3ananus: u3 [6] Ne 725-733

Bonpocul ona camonposepku:
1. TIpuBecTH mpuUMephI YUCIOBBIX TOCICIOBATCIIBHOCTEH
2. CdopmynupyiiTe OCHOBHBIE TEOPEMBI O TIpeaeiIax

3. Ilonp3ysich  ompejaesneHueM  Tpefeia  IMOCIeI0BaTEIbHOCTH
sinn
=0

J0Ka3aTh, 9YTO |im

n—oo

4. Kmuent nonoxwun 1000 py6iieit B 6aHk 1o C0KHbIE TPOIIEHTHI (1
% B mecst). Crnyctsa noaroaa 6aHk MOBBICKI MPOLEHTHYIO cTaBKy 10 1,5% B
Mmecsil. KakoBa Oyzer cymma BkIiazia uepes 1 roj.

10



4a Ilpu xakoii OAHKOBCKOM MPOLEHTHOM CTaBKE CyMMa BKJIaJa 4yepes
ol yABOUTHCSA, €CIM HAYUCICHUS NPOU3BOJUTH: a) E€XKEKBAPTaIbHO; O)
€KEMECAYHO; B) ""€KEMIHOBEHHO" ?

3.5. Tema S. IlonsiTus pyHkumnu. JiiemeHTapHbie pynkuuu. Ipegen
(pyHKIun.

[Tonstne QyHKOMM SABASETCS OAHUM U3 OCHOBHBIX ITOHSATHH
MaTEMaTHYCCKOTO aHaiu3a. PacCMOTpUM HEKOTOpPBIC IPUMEPHI, CBA3aHHBIC C
OTUM TTOHSATHEM.

3amauva 1. Haiitu o6nactu onpeneneHus GyHKITUI:

a)y=+vx+1
0) y=+5-x

B) y=+/X+1-+/5—x
r)y= x+1+#
VS —x
_
H)y_\/x+1 J5—x

Pemenne a) s BblUMCIEHUS 3HadyeHUs OQYHKIUHY =+X+1 1o

3aIaHHOMY 3HAUEHHIO apryMEHTa X HaJ0 CIIOXKHUTh C X 4UCJIO 1, a 3ateM u3
IIOJIyYEHHOI'0 pe3yjbTaTa W3BJI€Yb KBAJAPATHBIM KOopeHb. llepBasg m3 atmx
ornepauyid BBIIOJHUMA IPH JOOOM 3HAYEHHH X, CJIEJAOBATEIBHO, €€ MOYKHO
HE Y4YUTHIBaTh NPU OTHICKAaHUM oOjacTu ompexaeneHus (yHKuuu. Bropas
ornepanys MOKET ObITh BBINIOJIHEHA TOJBKO B TOM Clly4ae, €C/Id BEJIMYMHA

x+1> 0. CrnenosarenbHo, o0jacTh omnpeacsieHUuss QyHKIUU Y =+/X+1

ABJISIETCS penieHneM HepaBeHeTBa X+1 > 0, t.e. x > -1.

0) AHaJIOrM4yHO X < 5

B) 31ech Haj0 NOTpeOoBaTh , YTOObI OTHOBPEMEHHO CYIIECTBOBAJIH
BbIpakeHUs v x+1 u +/5—x. CrnenoBaTenbHO, 00JACTHIO ONPECICHHUS
oymer —1 <x <5.

r) 3/1ech KpOMeE U3BJIEYEHUsI KOpHEHN U3 X+1 U 5-X MPUXOIUTHCS ele
JENUTh Ha /X + 1. A Tak KaK AeJIUTh HA HYJIb HEJIb3sl, TO yciioBue X+1> 0
3aMmeHsieTcss Ha ycioBue x+1> 0. CrnenoBareiabHo, 00JaCTh ONpPEECICHHUS
paccMaTpuBaeMoil  (DyHKIIMM TOJy4aeTcss B  pe3yJibTaTe penieHus
HepaBeHCTB X+120 u 5-x> 0, t.e. -1 <x<5

1) AHanoruyHo, pemas cuctemy HepaBeHCTB: x+1 >0 u 5-x >0 ,tT.e.
—-2<x<5

Cnenyer oOpaTUTh BHMUMaHUE, 4YTO B OINPEICICHUM Ipejelia
(GYHKIIMM HE YYWUTHIBaeTCs 3HaueHHWE (YHKIUU B TPEICIbHON TOYKE;

WHa4Ye TOBOpS, BeNMW4YWMHA [im f(Xx) HE 3aBUCUT OT BEIUYUHBI f(Xy).
X—=>X()

bonee Toro, 3HaueHue f(x,) MOXKET naxke W HE cymiecTBoBaTh. OTcCrona
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CJIeyeT, YTO TOJ 3HAKOM Mpejena MOXKHO MPOU3BOJIUTH TOXKIECTBEHHBIC
npeoOpa3oBaHusl aHAIUTUYECKOTO BBIPAXKEHUS, 3aJaI0IIeT0 (YHKIIHIO, HE
NpUHUMAas BO BHUMaHUE TMOBeACHHE (YHKIMH B TpEeNbHON Touke. B
YaCTHOCTH, HampuMmep, TOJ 3HAKOM Tpeaesa MOXHO TPOU3BOAHTH
COKpalieHue Apodr Ha MHOXHUTENb, OOpaIlaroluiics B IpeAeIbHON TOUKe
B HyJIb (HO HE paBHBIN HYJIO BOJIM3H 3TON TOUKH !).

WHorma 3To MO3BOJISIET B TEX CIy4asx, KOT/Aa MPUMEHEHHE TEOPEM O
npezenax HEBO3MOXKHO, CAENaThb BO3MOXKHBIM HMX IPHUMEHEHHE I0CIe
HEKOTOPBIX MPEoOpa30BaHUi 1101 3HAKOM Ipejiena.

/lannaa mema éKknouaem é ceds:

1. O6mee nonstue Gpynkiun. CriocoObl 3a1aHUS.

2. OcHOBHBIE JIEMEHTapHbIC QYHKIIUN U UX TPAPHUKH.

3. Ilpenen ¢yuknuu no Komm u ['eifHe, SKBUBAJIEHTHOCTH 3THUX
OIIPEIEIICHUM.

4. Apudpmernyeckue onepanuu HaJl GYHKIHSIMHU, UMEIOUUMU Tpeaed.

5. beckoHeyHo Manble W OecKOHEYHO Oonblive (QYHKIUM U HUX
CpaBHEHHUE.

H3yuue oannyro memy cmyoenm 004ceH
3namo:
e CnocoObl 3aauus PYHKIIMU, TPUMEPHI
e ['padvKi OCHOBHBIX 3JIEMEHTAPHBIX QYHKIUN
e Omnpenenenus npenena ¢pyakuuu no Komm u I'eitne
o Kpurepuii Komu j1st cymiecTBoBanus npezena QyHKIHI
e beCKOHEYHO Majble M OECKOHEYHO Oosbliue (QYHKIMM W HX
CpaBHEHHUE
Ymemo:
e [IpeoOpazoBeiBaTh rpapuku GyHKUMA (COABUTH, PACTSKEHUS,
CUMMETpHUYECKHE TPeoOpa30BaHus OTHOCUTEIBHO OCE KOOPAUHAT)
o Bpuaucnsath npeaensl GyHKIun
e [IpoBoauThH CpaBHEHHE OECKOHEYHO MANbIX U OECKOHEYHO OOJIBIINX
byHKIHA.
Ilpu uzyuenuu smoti memol cnedyem npouumams u3 [1] ma. 4.3.1 —
4.3.12
Boinonnumo 3a0anus n3 [6] Ne 695- 701, 753- 762, 791- 795, 811-
813.

Jna  camoouenku memvl Omeemumsv HA  60NPOCHL U
npeooHceHus.
o Kakas ¢pyHKIUS Ha3bIBACTCS DJIEMEHTAPHOM

e JlaTtp ONIPEACICHUS anredpanvecKomu, palMOHAIIBHOM,
TpaHUEHACHTHOU (PYHKIIMN
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e Kakas «¢yHkiusa Ha3bpIBaeTCs Bo3pacrawlieil (yObiBaroimieil) B
WHTEpBaJC

e Kak ompenensitorcss OJHO3HAUYHbIE BETBU (PYHKIUU, OOpaTHOM st
MOHOTOHHOU (PyHKIIUU

e HaueptuTh Tpaduku MOKA3aTENBHBIX (YHKIHUA TPU Pa3TUIHBIX
OCHOBAHMSX U ONTUCATh OBEACHUE 3TUX (HYHKITHHA

e Yto Takoe npenen GyHKIUU y= f(Xx) opu x— Xy ?

e Jlatp mpumepbl (YHKIUN, SBISIONIUXCS OECKOHEYHO OOIBITUMU
BEJTMYMHAMHU TIPU PA3TUYHBIX TIPEIETbHBIX MOBEICHUSX apryMeHTa

e KakoBa mpocreiimasi CBsA3b MEXIy OCECKOHEYHO OONbIION U
OECKOHEYHO Majoil BeTUYMHAMHU

Pewumo 3a0auu:

Havitu nipenensi:

f X
llm (X— xz _x+1); llm 4 y
X—>400 x—0V1+2x -1
lim (\/x2 +1—\/x2 —4x);
X—>—©

3.6. Tema 6. HennpepbiBHOCTD (PyHKIIMI

[lenb u3ydeHus: JTaHHOW TEMbl — OCBOCHHE TTOHSATHS HEMPEPHIBHOCTH
byHKUIMHU, KITacCU(DUKAIIUU TOYEK pa3phIBa.

JlanHast Tema BKJIIOYaeT B ceOsi:
1. HenpepbsIBHOCTH PYHKIIMU B TOUKE U B 00JACTH
2. Apudmerndeckue ornepanuu HaJ HEMPEPHIBHBIMU QYyHKIUSIMHU
3. Tlonarue oOpaTHOU GyHKIHU, €€ HEMPEPHIBHOCTh; MOHOTOHHBIE
byHKITIH
sinx

4. TlpenenbHble 3HaUCHUS (YHKIIHI opu x— 0 u (1+ 1 )* 1pu
X

X—> 00

5. Tlonstue cnoxHo ¢yHkuuu. Kracc anemMeHTapHBIX (QYHKIIHM.
HenpepbIBHOCTH AiieMeHTapHON (GyHKLIHUU B 00J1acTH €€ onpeieIeHus

6. Touku pa3pbiBa QYHKIIMU U UX KIaCCUPUKALINS.

H3yuue oannyro memy, cmyoenm 00nx4ceH
3namo:
e OmnpeneneHue HEMPEPHIBHOCTH (GYHKIIUU B TOUYKE U 00JIACTH
e VYCJIOBUS HETIPEPHIBHOCTU (PYHKIIUU
e VYCIIOBUS CYIIECTBOBAHUS U HEMPEPHIBHOCTU 0OpaTHOU (PYHKITUU
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e VYCJIOBUS HEMPEPHIBHOCTU CIOKHON QYyHKIIUU

e [lepBblii 1 BTOPOM CIIEHUATBHBIC TTPEIEIIBI

o Knaccudukanuio Touek pa3pbiBa QyHKIIHH

Ymemn:

e Ompenensats HENPEPHIBHOCTh PYHKITHH

e [IpuMeHATH 3amevaTenbHbIE MPEAENbl I BBIUHMCICHHUS MPEIEIOB
byHKIUH

e J[oka3pIBaTh HEMPEPHIBHOCTH DJIEMEHTAPHBIX (DYHKIIHIA

e [IpoBoaUTH KIIaccU(PUKAIIUIO TOUEK pa3pbiBa

Ilpu usyyenuu 0annoii memvl cmyOeHmy HeodX00umo:
e lcnonw3oBare [1] mm 4.3.13- 4.3.18 yueOnuka " Beicmas
marematuka"(Hukumkun B.A., MakciokoB H.W., Manaxos A.H.);

e Brimonnuts 3aganus u3 [6] Ne823 — 826, 844 — 847

3aoanusn u 60npPocwl 011 CAMOOUECHKU:

1. JlaTte ompeneneHue HEMPEPHIBHOCTH (PYHKITMU = f(X) B TOUKE X) U
WJUTIOCTPUPOBATH €TI0 T€OMETPUYECKH.

2. UYrto Ha3bIBaETCS TOUKOW pa3pniBa?

3. IlpuBectu npumepsl pa3pbIBHBIX (DYHKIUN pa3IMUHOIO XapaKkTepa

4. YrTo MOXHO CcKa3aTb 00 MHTEpPBAJIE HEMPEPHIBHOCTH 3JIEMEHTAPHOM
¢bynkuuu ? Kakue TOuky MOTYT SBJISITHCSI TOUKAMH pa3pbiBa TaKOW QYHKIMH?

X
5. Uemy paBHbI [im a_—l, lim M ?
x>0 X x50 X

IThan cemunapckux 3anamuii
1. TIpumepsl HEPEPHIBHBIX U Pa3pbIBHBIX (QYHKITHI
2. OmnpeneneHue xapakrepa pa3pbiBa
3. Bwruucnenue npeaenoB PyHKIUN ¢ UCIIOIH30BAHUEM CTICITHATBHBIX
IIPEEIOB
Bo Bpems ceMHMHaApCKUX 3aHATHM CIIEAYET HUCIOJIb30BaTh NPUKIATHON
naket "Maremaruka"

Tecmut 013 camoouenku
1. HaliTu TOukH pa3pbiBa U ONPEACIUTh UX XapaKTep y PyHKIUMI:

3 2
1) yz# 2)y=arctgL 3)y=u
1 xX—a 2(x—1)
1+2~
2. Hautu npenensr:
sin4x

2
1) lim ——— 2) lim (cosx )8 *
x0VX+1=1""y 50
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3.7. Tema 7. IlpousBoanas u nuddepeHnuag GyHKIHUNA.

[lenp n3ydeHus: JAHHOU TEMBI — OCBOEHUE TOHATHUS IIPOU3BOIHON U
muddepennnana, uX CBOMCTB, FEOMETPUYECKOTO CMBICIA.

JlanHast Tema BKJIIOYaeT B ce0s

1. [Tousatue npousBogHON. ['eomeTpuyeckuii u (PU3MUESCKUN CMBICI
npou3BoIHOM. [IpaBas u ieBasi MPOU3BOIHbBIE

2. [IpaBwna nuddhepeHnupoBaHus

3. YpaBHEHUS KacaTeIbHON U HOPMAIIH K TIJIOCKON KPUBOM

4. Muddepennman byHKIIH. I'eomeTpuueckuit CMBICII
muddepennnana

5. IlpousBoanbie u quddepeHInanbl BHICIINX TOPSAKOB

H3yuue oannyro memy cmyoenm 00./191ceH

3Hamy

e OmnpeneneHue U TeOMETPUYECKUN CMBICI TPOU3BOAHON

e Tabnuity mpou3BOIHBIX U TIpaBuia HudepeHIpoBaHus

e MeTo bl HAX0XK/IEHHS KacaTeIbHBIX U HOPMaJIEH K IUIOCKUM KPUBBIM
e Omnpenenenue auddepeHnuana 1 ero reoMeTpuIecKuil CMbICI
Ymemo:

e HaxoauTh IpOM3BOIHYIO MPOU3BOIHHON PYHKITUU

e Haxonute auddepenunan oT mpou3BOIbHON (PYHKIIHH

e HaxoauTe npousBoaHble U AU(depeHInanbl BEICIINX MOPSIIKOB

Ilpu usyuenuu oannoit memoi cmyoOeHmy HeodxXo0umo:
e lcnonb3oBaTh LI 5.1-5.13 y4eOHHKa "Bricmas
marematuka"(Hukumkun B.A., MakciokoB H.H., Manaxos A.H.)
e Brimonnuth 3amanusa Ne 865-873; 895-903; 916-925; 1008-1020;
1074-1077 n3 cObopHuUKa 3aAa4 110 BeIciiel Maremaruke Munopckoro B.I1.

3aoanusn u 60npPocwl 011 CAMOOUECHKU:

1. JlaTe onpeneneHue nporu3BOAHON JaHHOW (PYHKIIUU

2. Yro Ha3bIBaeTCA KacaTeJIbHOM MPSMOU K JIMHUU B JAHHOU €€ TOYKe?

3. KakoB reoMeTpu4eCcKuil CMBICI POU3BOAHON?

4. B dyem 3akirouaercs mpaBwio AuGdepeHIUpPOBaHUS CIIOKHOM
byukiuu? O6paTHo# HyHKITUN?

5. BeiBectn  dopMynbl Ui NPOU3BOJHBIX  BCEX  OCHOBHBIX
DJIEMEHTAPHBIX (PYHKITUI

6. B dem cocrout npuem norapupmMuydeckoro nudeHmupoBanms?

7. Uto nHazwiBaeTcs nuddepennmaniom Qynkiuu? Kak BwipaxaeTcs
muddepeniran GyHKIMN yepe3 e€ MPOUu3BOIHYO?

8. KakoB reomerpuueckuii cmbica nuddepenmana JaHHONH QYHKIHH

y=x)
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9. B yem coCTOMT CBONCTBO MHBAapMAHTHOCTH BuAa MuddepeHinana
NEPBOro MOpsIKa

10. Kakas ¢yukuus naz. auddepenuupyemoit ?B  yem cocrout
HeoOxouMoe ycinoBue auddepeHiupyemMoct GyHKITUN?

11. TlpuBectTrn TpuUMepbl HENMPEPBIBHBIX, HO HeaehdepeHITUPYEeMbIX
byHKIMH

12. Yto Ha3. MPOU3BOAHOM N-0TO MOPAAKA TaHHOU PYHKIIUK?

13. Chopmynuporats mnpaBuio Jleitonuna ans auddepeHupoBaHus
npousBeeHUsT QYHKIIMM.

14.Yto Ha3zwpiBaeTcs auddepeHuaioM n-oro TOpsAIKa JIaHHON
bynkuun?

Pewums 3a0auu:
1. Haiitu npousBoaHbIe OT QYHKIUI
tgz X
y= N + [ncos x

y= arcsin’ Jx

y — xCOSZ X
2. Haiitu nuddepenumanst GyHKIUI:
y=x"
y= cos? x
1
y = arcsin—

X
3. Haiitu npou3BOAHYIO N-Or0 MOPsIKa OT (PyHKITHI:

y=e_g;y=an;y=\/;;y=x”;y=sinx
3.8. Tema 8. IIpuiio:keHus NPOU3BOJIHOM.

[lenp W3yueHUs MAHHOH TEMBI — OCBOSHUE METOJIOB MPUIIOKEHUS
IPOU3BOHON U TIOCTPOEHUE rpaduKa.
JlaHHas TemMa BKJIFOYAET B ceOs:

1. OCHOBHBIE TEOpPEMBI O HENPEPBHIBHBIX U AU EepeHITUPYEeMbIX

GYHKITUAX

. 0 o
2. IIpaBuiio JlonuTans o pacKpbITHH HEONPEICIEHHOCTEN BUIA 6_
o0

3. ®opmyna Teinopa Ajis MHOTOUYJIEHA U JIJISl TPOU3BOJIBHON (DYHKITHH.

4. UatepBan Bo3pacTaHus © YyObIBaHWA (PYHKIIUU, JOCTATOYHBIC
YCJOBUS SKCTpEMyMa.

5. BeImykinocth, BOTHYTOCTh Tpaduka (DyHKIIMH, TOUYKH TMeperuoa.
Heob6xonumoe u 10cTaTOYHbIC YCIOBUS Meperuoa.
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6. AcuMmntoTsl Tpaduka QyHKIUH.

7. O0m1as cxema ucciaeoBaHus (PyHKIUU U TOCTpOeHUs e€ rpaduka.

8. Haxoxnenre HauOObIIEr0o U HAMMEHBILIET0 3HAaYeHU (PYHKIIMU Ha
CETMEHTE.

H3yuue oannyro memy , cmyoenm 00ax4HceH

3Hamo:

e Teopembl: 00 oOpamieHnn B HyJb HENPEPHIBHOW (DYHKIMH TPU
CMEHE 3HakKa; O TMPOXOXKJIECHUU HENPEepbIBHON (QYHKIMM uepe3 Jioloe
IPOMEXKYTOUHOE 3HaUCHHUE; 00 OrPaHUYCHHOCTH (PYHKIIHH, HEPEPHIBHON Ha
CEeTMEHTE, O JOCTWXEHHH (YHKIMEH, HEMpephIBHOW Ha CETMEHTE, CBOHUX
TOYHBIX BEPXHEHU U HW)KHEN TPAaHEM.

e [lonsTHE JIOKAIBHOTO IKCTpeMyMma, Teopemy Depma(HeoObxoaumoe
YCIJIOBHE JIOKAJIBHOTO KCTPEMYMA).

e Teopembl: Pommsi(o Hyne mnpousBoaHoi); Jlarpanka(o KOHEYHBIX
npupaienusx); Komm; ¢popMyina KOHEUHBIX IPUPAIICHHH.

e [IpaBuiio Jlonurans pacKpbeITUs HEONIPEAECIEHHOCTEN.

e Oopmyny Teliopa.

e TeopeMbl O [IOCTaTOYHOM YCIOBUM BoO3pacTaHUs(yObIBaHUs)
(GyHKUIMY HA UHTEpBAJIE.

e [lepBoe © BTOpPOE JOCTATOYHBIE YCIOBUS  CYIIECTBOBAHMS
KCTpEMyMa.

e HeoOxonumoe u 10CTaTOYHOE YCIIOBUS CYIIECTBOBaHUS Neperuoa.

e OOmyto cxemy ucciaeaoBaHus GyHKIUU U TOCTpoeHus e€ rpaduka.

Ymems:

e [IpumeHsTs [IPaBUJIO Jlonurans IS pacKpbITUSA
HEONIPEACIICHHOCTEM.

e licnonb3oBath popmyy Teinopa A Npou3BOIbHON PYHKIUY.

e HaxonuTh MHTEpBaJbl BO3pAacTaHUd U YOBIBaHUS (PYHKIUU, TOUYKH
sKCcTpeMyMma QyHKIIUH.

e HaxoauTh WHTEpBaJbl BBINYKJIOCTM H BOTHYTOCTH rpaduka
GbyHKIUU, TOUKH Teperuoa.

e Haxoauts acumMnToThl rpadrika GyHKIIHH.

o [IpumeHsTs OOLIyI0 CXeMy HUCCIEIOBaHMUS (PYHKIUU U TOCTPOCHUS
rpaduka.

e Haxomute HamOoJblliee W HAaUMEHbIEE 3HAYCHUS (PYHKIUU Ha
CErMEHTE.

Ilpu usyyenuu 3moii memuvt HeOOXOOUMO:
o Ywurath yueOnuk [1] n.m. 5.14-5.15.9
° Breinonaute 3amanus u3z [6] Nelll7-1121; 1144-1155; 1193-
1221; 1254-1262.
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Jna camooyenku memol HyHCHO OMeemums Ha 60NPOCHL:

1. CdopmynupoBaTs u 1oka3ats TeopeMbl: Oepma, Poms, Jlarpanxka,
Komm, 00bsICHUTE UX T€OMETPUUECKHUI CMBICTT.

2. CdopmynupoBaTh HEOOXOAUMBIN MPU3HAK dKcTpeMyMa. [IpuBectu
IPUMEPHI, TOKA3bIBAOIINE, YTO OH HE SIBJISIETCS TOCTATOYHBIM.

3. Kak oTeickaTh HanOosbllee U HaMMEHbIIEE 3HAaUeHNUs (PyHKLIUU Ha
JTAHHOM MHTepBase?

4. CdopmynupoBaTb BTOPOH JOCTATOYHBIN MpPHU3HAK SKCTpemMyMa?
JlokazaThb ero.

5. B yeMm cocrosAT mepBbli U BTOPOM JOCTATOYHBIE IMPU3HAKUA JJISI
CYILECTBOBAHMSI TOUEK reperuda?

6. Uznoxute Teopemy Jlonurans. IlpuBectu pasznuuHble OpUMEpPHI
npUMEHEHUs npaBuia Jlonurans.

7. OmnucaTh 00IIYIO CXeMy HCCleA0BaHus QYHKINHA.

Pewiumps 3a0auu:
HccnenoBatrh PyHKIIMU U HOCTPOUTH IpaduKU:

Do yP=x;
2) y=2+21—2
x“—4
3) =elnx
X

M0 TNPEAbIAYIIMM TEMaM BBITIOJHSIETCA TUIIOBOM pacyeT IIo
METOJUYECKUM yKa3aHUsM [2].

3.9. Tema 9. HeonpeneneHHblil HHTErpaJl.

]_[CJ'H:; HN3Yy4YCHUA JTAHHOM TCMBI 3HaKOMCTBO C ITOHATUEM
HCOIIPECACIICHHOI'O MHTCIpajia, UI3YYCHHUC MCTOJ0B HHTCIPUPOBAHN.

JlanHast Tema BKJIIOYaeT B ceOsi:
1. Tlonarue mnepBoOOpa3HOM  (QPYHKIMHM U HEONPEAeTECHHOTO
uHTerpanga. OCHOBHbIE CBOMCTBA HEOIPEACIEHHOTO HHTErpaa.

2. Tabnuiry OCHOBHBIX HEOTIPEICTIECHHBIX HHTETPAJIOB.
3. MeToabl HaX0XKACHUS HEONIPEAEIECHHBIX HHTETPAJIOB.

H3yuue oannyro memy cmyoenm 00.7121ceH

3namow:

e Omnpenenenusi MepBooOpa3HON (YHKIMM U  HEONPEAeIEHHOTO
UHTErpaia

e OCHOBHBIE CBOMCTBA HEOMPEAECICHHOTO HHTETpaia

e TaOuuIly OCHOBHBIX HEOMPEACICHHBIX UHTETPATIOB
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e MeToabl HHTETPUPOBAHUS 3aMEHOW IEPEMEHHOM U M0 YaCTIM

e llnTerpupoBanue NpaBMWIbHBIX PAIMOHATIBHBIX APOOEit

e llnTerpupoBaHue TpPUrOHOMETPUIECKUX HYHKIIUN

e llHTerpupoBanue IpOOHO-TMHEWHBIX UPPAIMOHATIBHOCTEH

Ymems:

e licnonb3oBaTh TAOIUILY OCHOBHBIX HEOMPEAEIEHHBIX HHTErPAJIOB.

e Bramerp MeTOHAaMM WHTETPUPOBAHUS: 3aMEHOW IEPEMEHHOM, IO
YacTsIM.

e PackiajpiBaTh NPABWIBHYIO PallMOHAIBHYIO IpOOb HA MPOCTEUILIHE.

e [I[pUMEHATH TPUTOHOMETPUUYECKHUE ITOACTAHOBKHU.

Ilpu usyuenuu 3moi memovt He0OXOO0UMO
e yytarth [1] m.m. 6.1- 6.9
® BBIMOJHUTH 3a1anus u3 [6] Ne 1350-1359; 1375- 1382; 1409-1418;
1444-1452; 1482-1499

Jna camoouenKku memvl HYIHCHO OmMEemumsv Ha caeoyrujue
eonpocbwi:

1. Yro Ha3bIBaeTcs nepBooOpa3Hoi OT naHHOM ¢yHKkuuu ? [Tpuectu
IPUMEPBI.

2. Yto Ha3. HeOIpeAeICHHBIM HHTErPajIoM OT AaHHOU (PyHKIUH ?

3. Kak npou3BOIWTHCS pAa3jI0KEHUE NPABUWIBHOW pPalUOHAIBHOU
npobu Ha mpocTeime ?

4. IlpuBectn [IPUMEPHI MHTErPUPOBAHUSA MIPOCTEUIIINX
UppalMOHATIBbHBIX (PYHKIIHI

5. Omnwmcarbs METOJbI BBIYMCIEHUS HHTETPAJIOB BUAA

- N m
ISZI’l X+ COS de, rac mu n — OeJbIC YHCiia

Pewiumo cnedyrouwjue 3a0auu:
1) I Inxdx;

2) jtgxdx;
3) j‘sin2 xcos® xdx;

4) jsin2 xcos® xdx;

x—4 .
R ey L
6 x_—i—ld .
N ma®

7)

| dx
x4\/1 + x3
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3) J- dx .
x3 3/2 _ x3
dx

9 [—& .

sin% x
3.10. Tema 10. OnpeaesieHHbIA HHTETPAJI.

[lenp wm3yyeHuss 3TOM TEMBI: MOHATHE OIPENEIEHHOIO HHTErpaa
(Pumana) u
€ro IPHJIOKEHHUS.
JlaHHast TemMa BKJIIOYaeT B ceOs
1) TloHATHe oOmNpEeNeNeHHOro HHTErpajia, MUHTErPajbHBIX CYMM, HX
CBONCTB.
2) Bepxuuii u HwxHUI uHTErpabl apOy. Teopemy o HE0OX0IUMOM
U JJOCTATOYHOM YCJIOBUM MUHTETPUPYEMOCTH B cMbiciie Pumana QyHKuu Ha
CErMeHTe.
3) OcHoBHbIE CBOWMCTBa ompeaeneHHoro uHrerpaina. dopmyny
HreroTona-JleiiOHMIIa BRIUMCTIECHUS OTIPEIETICHHOTO MHTETpaa.
4) IlpumeHeHue ompeaeIeHHOr0 MHTErpana sl BBIYMCICHUSA: IyTH
TJIOCKOM KPUBOM, TIJIOMIAHN TUIOCKON (DUTYpBI, 00BEMOB TEJl BpaIlCHUS.
5) HecoOcTBeHHbIE HWHTErpajibl ¢ OCCKOHEYHBIMH  TIpelieJaMu
VUHTEIPUPOBAHUS.
6) HecoOcTBeHHbIE MHTETPabl OT HEOTPAHUYEHHBIX (PYHKIUH.

H3yuue oannyro memy cmyoenm 00.7121ceH

3namow:

e [loHsATHE ONpENEIEHHOI0 HHTETpaa

e Teopemy o0  HEOOXOOAUMOM W  JOCTaTOYHOM  YCJIOBUH
UHTETPUPYEMOCTH (DYHKIIMM Ha CETMEHTE

e OCHOBHbIE CBOMCTBA ONPEACICHHOTO HHTETpaia

e ®opmyny Hetotona-Jleitonuia

e QopMyJbl 3aMEHBI IEPEMEHHON M MHTETPUPOBAHUM IO YACTAM IS
ONPEIEIICHHOTO UHTErpaJia

e TeopeMy O JOCTaTOYHBIX YCIOBHUSX CHPSIMIIIEMOCTH U JJIMHE OyTH
IJIOCKOW KpUBOH

e Teopemy 0 HEOOXOJIUMOM M JIOCTATOYHOM YCJIOBHH KBaJApUPYEMOCTHU
IJI0CKOU (PUTypBI

e Teopemy 0 HEOOXOIUMOM M JOCTATOYHOM YCIOBUM KyOHUPYEMOCTH
KOHEYHOTO MPOCTPAHCTBEHHOIO TEJA

e HecobctBennblie unrerpaisl 1 u 2 pona

Ymems:

e BpIuncnsaTh onpeneeHHbIe UHTETPAIIbI

e HaxomguTh muHy Iyry miI0CKOM KPUBOU
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e BpUHCIATH MJI0IAb MIIOCKOU (PUTypbI

e Bpuuciarh 00beM Tena BpalieHus

e liccnenoBath Ha CXOAMMOCTh HECOOCTBEHHBIE HWHTErpainbl 1 u 2
ponxa.

Ilpu uzyuenuu oanHoit memovt He0OX00UMO :
e Yyrare [1] nm. 7.1-7.12

e Bremoanute 3amanus [6] Nel614-1620; 1653-1668; 1681-1690;
1705-1709; 1718-1721; 1761-1765

Jlna camoouenku membl HY}HCHO OMEEMUmMb HA Cledyrujue
80NPOCYHL:

1) Kak onpenensercs miomiaab KpUBOJIMHEHHON Tpaneuuu ?

2) CdopmynupoBarthb M JI0Ka3aTb  MNpPOCTEMIIME  CBOKCTBA
ONPEJEICHHOTO0 HHTETpaa.

3) KakoB reoMeTpu4ecKuil CMBICH ONPEIEICHHOr0 HWHTErpaga oT
JaHHOUW (yHKUMM y=f(X) B JTaHHOM UHTepBajie [a,b] B cucrteme neKapTOBBIX
KOOpJUHAT?

4) Yemy paBHa NpOM3BOJIHASA OT MHTETpaa o BEpXHEMY Mpeaery

5) Kak BbluMcnsiercs IUiomiafb IUIOCKOM (UTYypel B CHUCTEME
JIEKapTOBBIX KOOPJIMHAT ? B CUCTEME MOJIAPHBIX KOOPAUHAT?

6) Uto Ha3bIBaeTcs HECOOCTBEHHBIM HHTerpaioMm 1 poma? Btoporo
pona?

7) Kakoit HecoOCTBEHHBIN MHTETrpall Ha3. aOCOJIOTHO CXOASIIUMCS U
KAaKOM yCIIOBHO cXoAsuuMmcs ?

Pewuumeo 3a0auu:
1. Brraucnuth miioniaab orpaHiYeHHYIO JTHHUSIMU:

1) y=4—x2,y=0
2) r? =a? cos2@

2. OnpeAenuTh 00beM Tena, 0o0pa30BaHHOIO BpalleHUEM (UTYPHI
OTpaHUYEHHON JTUHUSIMHU:

1) y2 =2 px u x=h BokpyT ocu Ox

2 2
2) SN A y =1b Bokpyr ocu Oy
2 2
a b
3. OTIPENIeNIUTh AJIMHY TyTHU KPUBOM:

2_ 2 . .
1) y™=x", oTceueHHOM mpsIMOi x = 2

2) Bceil kpuBoit X +y*=R’
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4. HcenenoBaTh CXOAMMOCTb HHTETPAJIOB
oo

1 .[ dx :
0vV1l+x
2 dx

N [—FX

) g(x—z)z

© dx

3) |

4 [Z

[lo TemMam HeompeneJeHHBIM W  OMNpEJEICHHBIH  HHTErpal
BBITTOJIHSIETCS TUIIOBOM pacyeT Mo METO/I. yKa3aHUsIM [4].

3.11. Tema 11. ®yHKUUM HECKOJIBKHUX MePeMEHHBIX

I{enp n3ydeHnss JAHHOM TEMBI - COBEPIICHCTBOBAHUE MAaTEMATUYECKOTO
anmapaTta, (pOpMHpOBAaHHE Yy CTYICHTOB MOHSTHS (PYHKIMH HECKOIbKUX
NEPEMEHHBIX, OTPAKAIOLIETO MHOTO(AKTOPHBIE 3aBUCUMOCTH MHOTHX, B TOM
YUCJIE IKOHOMUYECKUX, SIBJICHUU.

JlaHHas TemMa BKJIFOYACT B CeOs:

1. [TonsaTre QyHKIIMN HECKOJIBKUX TIEPEMEHHBIX ((PHIT).

2. [Ipenen u HENMPEPHIBHOCTH (DHII.

3. YacTHble IPOU3BOIHbIE (HII.

4. Muddepennnan u noustue nudepeHupyeMocTy GHII.

5. T'eomerpuueckuii cmbica auddepeHupyeMocTd (QYHKIHH ABYX
NEPEMEHHBIX, YPABHEHHE KAaCATEIbHOU MJIOCKOCTH.

6. [Ipon3BoaHas 10 HAIIPABICHUIO, TPAIUECHT.

7. OkctpemyM (DHII, YacTHBIE NPOU3BOAHBIC BBICIINX MOPSIKOB,

HEOOXOMMOE U JIOCTaTOYHOE YCIOBUE DJKCTpeMyMa (YHKIMH JABYX
NEPEMEHHBIX.

8. Haubonpliee 1 HauMeHblllee 3HaUeHUE PYyHKIUU.

9. YCHOBHBIN 3KCTPEMYM.

10. IlpuknaaHbie METOBI UCCIIEIOBAaHUS (DHII.

11. IToHsiTue NBOMHOrO MHTETpaa.

H3yuue oannyro memy, cmyoenm 00nceH

3uamo

- IoHsATHE (HIT;

- OIpesieNieHus Mpeielia, HeMPEePbIBHOCTH, TUPHEPEeHIINPYEMOCTH;
- HEOOXOAMMOE U IOCTAaTOYHOE yCJIOBUS AU PEepeHITUPYEeMOCTH;
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- TEOMETPUYECKUH CMbICT AUPPEepeHIUPYEMOCTH (DYHKIUU JABYX
NIEPEMEHHBIX;

- TIOHSTUSL YAaCTHBIX MPOMU3BOAHBIX, MPOU3BOIHBIX MO HAIPaBJICHHUIO,
IpaJIueHTa, JUHUH YPOBHS;

- HEOOXOUMOE U TOCTATOYHOE YCIOBHUE SKCTPEMYMA;

- IIOHATHE YCIIOBHOI'O DKCTPEMYMA;

- TIOHATHE JBOMHOIO W TOBTOPHOIO HMHTETPAJIa, T'€OMETPUUYECKUN
CMBICTI

JIBOMHOTO MHTErpaa.

Ymemo

- IPUBECTH MPUMEPHI (PHI, TPUMEHIEMBIX B 3KOHOMHUKE;

- TEpPEHOCHUTh CBOWCTBA MPEJEIOB U HENPEPHIBHBIX (PYHKIUN B
JBYMEPHOM IIPOCTPAHCTBE HA MHOIOMEPHBIN CIlydai;

- HaXOJUTh YaCTHbIE IPOU3BOHBIE (HII;

- COCTABJIATh YPaBHEHUE KACATEIbHOU INIOCKOCTH;

- CTPOUTH TPAJAUEHT U JIMHUU YPOBHS (PYHKIIMU JBYX NEPEMEHHBIX;

- HWccienoBaTh (PYHKIMIO JBYX TIIEPEMEHHBIX Ha JOKCTPEMYM,
HauOoJblLIee 1 HAMMEHBIIEE 3HAYEHUS;

- HAXOJUTbh TOYKH YCIOBHOI'O dKCTPEMYMA;

- BBIUMCIATH IPOCTEHIINE ABOMHBIE WHTETpPalbl HA SJIEMEHTAPHBIX
MHO>KECTBaX;

- TPUMEHATb METOABl MHOXMTENEeH JlarpaHka Ui OTBICKaHUSA
YCJIOBHOT'O

DKCTPEMYyMa U HAMMEHBIINX KBAAPATOB VISl MIOJIYyYEHUS SMIIMPUIECKUAX

dbopmy.

CTyAeHT NOJKEH NpUOOPECTH HABBIKM HCCIENOBAHUS TOBEACHHS M
NoCTpoeHus rpaduka QyHKINUU IBYX MEPEMEHHBIX C TOMOMIBIO MPHUKIAIHOTO
nakera «MareMaTuka» a TakKe HCIONb30BaHus (YHKIUH HECKOIbKUX
IIEPEMEHHBIX B dKOHOMUYECKON TEOPHH.

Ilpu usyyenuu 0annoii memvl cmyoOeHmy HeodX00umo:

- m3yuuth n.a. 8.1, 8.2, 8.5.1, 8.6.4, 8.9, 8.10. yueObnuka «Brpicmias
marematrnka» (Hukumkua B.A., MakciokoB H.U;, Manaxos A.H.);

- BBITIOJIHUTH 3ajiaHusl, raBbl X1 u3 [6].

3aoanun u 6onpocwl 014 CAMOOUECHKU.

1. Cnenyer akieHTHUpOBaTh BHHUMAaHHUE HA B3aUMOCBS3SIX CBOMCTB
HEMPEPBIBHOCTH, AU(PGHEPEHIIUPYEMOCTH, CYIIECTBOBAHUS U HENPEPHIBHOCTH
YaCTHBIX  TIPOM3BOJHBIX,  CYIIECTBOBAaHUS  KAacaTelbHOM  IJIOCKOCTH.
[TocTpouTh cxemy 3THUX B3aMMOCBS3€d U MPUAYMATh MPUMEPHI, B KOTOPBIX
BBITIOJIHSAIOTCS OJTHU UX YKa3aHHBIX CBOWCTB U HE BBITIOJIHSIIOTCS APYTHE.

2. Yto xapakrepusyer rpaaueHT? Kak oH CBs3aH C JUHUSIMU YPOBHS?
Uemy paBeH rpaJIi€HT B TOUKE IKCTpemyma?
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3. KakoBa pasHHma MeXAy CTAallMOHAPHOW TOYKOW, TOYKOHU
AKCTPEMYMa, CEIJIOBOM TOYKOM, TOUKOM YCIIOBHOTO 3KCTpeMyMa?
4. ViccenoBaTh Ha SKCTPEMYM (GYHKIMIO Z = X~ - 2Xy + 4y".

5. Berancnuts uHTErpa ﬂ (x+ y2 )dxdy o obnactu G, OrpaHMYEHHON
G
KPUBBIMH y=X H y=X".

Ilhan cemunapckux 3anamuil.

1. Ilpumepsl ¢uN, rpadpuku GyHKIUN OBYX MEPEMEHHBIX, MpPEIebl,
HaXOXJEHUE YAaCTHBIX MPOU3BOAHBIX, MNpPUMEPBbl IUPPEpeHIUPYEMBbIX U
HenuddepeHupyeMbix (QyHKIHUN, COCTaBICHUWE YPaBHEHHMM KacaTelbHBIX

IJIOCKOCTEM.
2. lTloctpoeHwe Tpagve€HTOB, HAXO0XJIACHUE MPOUZBOAHBIX IO

HaIpaBJICHUIO, HCCIENOBaHUE (PYHKIUN JBYX MEPEMEHHBIX Ha JKCTPEMYM,

HaxXO0XJICHUE TOUEK YCIIOBHOT'O IKCTPEMyMa.
3. Ilpuknagaeie MeTOAbI UccieAoBaHus (HIT, BbruucieHne IBOMHBIX

VMHTETPAJIOB.
Bo Bpemsi ceMHHapCKUX 3aHATHH CIEAYET UCIOJIb30BaTh NMPUKIATHON

naket «MareMaTukay.

TECTBI
1. Yro u3 ceOst mpeCTaBISIIOT JIMHUU YPOBHS (PYHKIIHIA?
1.1. z=xy+8y+2x 1.2. 5x*+8y-2x+]

1.3. x*46x+y*-4y+5 1.4. (y-3x+2)/x
a) mpsiMble

0) mapaboJib

B)IUTIEPOOJIBI

') OKPYKHOCTHU

2. B kakoii TOYkKe HapymIaeTcsi CBOMCTBO Au(pGhepeHIIUPYEMOCTH
byHKIIIN

Z=3\/x3 +y3 ?

a)(3,3)

0) (3, -3)

B) (3,1/3)

r) pyHkuus Be3ae nuddepenurpyema
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3. Kakoe wu3 ycnoBuil sBifeTCs HEOOXOJUMBIM  yCIIOBHUEM
g depeHInpyeMOCTH PYHKIIMU JBYX NEPEMEHHBIX B Touke M?

a) ee YaCTHBIC MTPOU3BOIHBIC HEMTPEPHIBHBI

0) rpagueHT B Touke M paBen O

B) B JOTOM TOYKE CYILECTBYET KacaTejlbHas IUIOCKOCTb K Tpauky

byHKIIIH
r) QyHKIIMS pa3pbIBHA B 3TON TOUKE

4. Kakoe u3 yTBEpKIECHU UCTUHE?

a) TPaIMEHT MEPIEHAUKYIISIPEH KacaTeIbHON MIJIOCKOCTH

0) TpaAMeHT SABJSETCS MPOU3BOAHOMN IO HAIIPABIICHUIO

B) TPAJUEHT SBJISETCS KACATEIbHON K TMHUU YPOBHS

I) TPaguEHT ONpEeNeseT HalpaBIeHUEe MAKCUMAaJIbHOM CKOpPOCTH
U3MEHEHUS QYHKIU

5. Kakoe n3 yTBepK1€HUH JIOKHO?

a) HenpepbiBHas QyHKIMA Beeraa nuddepeHnupyema

0) dbyHKIuMs, UMeromas npeaen B Touke M, MOKeT ObITh pa3pbiBHA B
ITOM TOYKE

B) y nuddepermupyeMoil  GyHKIMH ~ CYIIECTBYIOT  YacTHbBIC
POU3BOHBIE

I') U3 HENPEPHIBHOCTH YACTHBIX MPOU3BOJHBIX B Touke M cremyer
g depeHINPYyEeMOCTh GYHKIIMH B 3TOM TOUKE

6. Kakoe u3 yTBep>k1eHUi UCTUHHO? B TOUKe 3KCTpemMyMa

a) TpaJlueHT MaKCUMAJICH

0) CXOIATCS JTUHUU YPOBHS

B) IPOM3BOHBIE M0 JIFOOOMY HaIlpaBIEHUIO paBHbI O

I') YaCTHBIE POU3BOHBIE BTOPOTO MOPSIKA CBS3aHbI YCIOBUEM

f!!xx.f!!yy_(f!lxy )2 — O

7. MOXKeT 11 TUHUS YPOBHS

a) MPOXOAUTH Yepe3 TOUKY IKCTPEMyMa

0) MpUHaAJIEkKATh KacaTeIbHON TNIOCKOCTH
B) IIEpPECEKATHCS C APYrou JUHUEH YPOBHS
I) OBITh EPIIEHANKYJIIPHA TPAIUEHTY
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3.12. Tema 12. Panpbl.

[lenp M3ydeHHst 3TOM TEMBI O3HAKOMIIEHUS C TIOHSATUSMM YHUCIOBBIX
U QYHKUHMOHAIBHBIX PSIIOB U UX MPUMEHEHHEM.

JlanHast Tema BKJIIOYaeT B ceOsi:

1) Yucnosbie psapl. Yactuunsle cymMmbl. CXOguMoCThb U
pacXxoJUMOCTh YHCIOBBIX psAnoB. HeoOxoaumoe yciaoBHE CXOIUMOCTH
YHUCJIOBOTO psja

2) [ocrarouHoe MPU3HAKU CXOAUMOCTH PAJOB C MOJIOKUTEIbHBIMU
YUCJIAMU: CpaBHEHUS, Janambepa, Ko, VHTErpajJbHBIM
Komm-Maknopena.

3) 3HakomepeMeHHbIe PsAIbl. AOCOTIOTHO U YCJIOBHO CXOASIIUECS
PSIBI

4) 3nakouepenyromuecs psanbl. [Ipusnax Jleiouna.

5) Tlonarue gyHkmuonanpHOro psaa. Obdmacte cxonumoctu. Cymmy
(YyHKUMOHAIBHOTO psAJA.

6) Ilonarue paBHOMEPHOW CXOAUMOCTH (YHKIHMOHAIBHOTO pslia Ha
MHOXkecTBe. Kpurepuii Komm, cBolcTBa pPaBHOMEPHO  CXOASIIUXCS
(GYHKIMOHATBHBIX PSIIOB

7) Crenennsie psgsl. Paguyc m oOnacth cxoaumoctu. DopMysibl
JHamnambepa u Komm 117151 HaX0XASHUS painyca CXOJUMOCTH.

8) Paznoxxenne  QyHKIMM B CTEMEHHblE  psabl.  Teopemy
enuHcTBeHHOCTH. HeobxonuMoe M J0CTaTOYHOE YCJIOBHE pa3oKUMOCTU
byHKIMii B creneHHOW psa. PasnokeHue sneMeHTapHBIX (QYHKIMA B Psif
Tewnopa.

9) Psaner @ypoe. Paznoxxenue ¢yskiuii B psag Oypbe BHIUHCICHUEM
ko3 unrienToB MetonoM Dypbe. PaznoikeHue 1Mo KOCHHycaM U CHHYCaM.
CaoiicTBa.

H3yuue oannyro memy cmyoenm 0074ceH

3namo:

= [loHsTHE YHUCIIOBOTO PsAZlA, €T0 YACTUYHBIX CYMM, CXOAUMOCTH.

* HeoOxoauMbIii TPU3HAK CXOJAMMOCTH YMCIOBOTO Psijia.

» JloctaTouHble mpu3Haku:  cpaBHeHus, Jlamambepa, Koimn,
yuHTerpaibHbI Komm-Maknopena.

* 3HaKoNepeMEHHBIE Psbl, A0COIIOTHYIO U YCIOBHYIO CXOAUMOCTb.

» [Ipusnak JleitOHuna.

* JloHsTHE PYHKIIMOHATBHOTO Psiia, 00IACTH €r0 CXOAUMOCTH.

» CremeHHble  psAfbl, GOPMyNBl T HAXOXKICHUS  paadyca
CXOJIUMOCTH.

» PaznoxkeHue 3neMeHTapHbIX QyHKuii B psia Teitnnopa.

* Psgel Oypbe, paznoxenue pyHkuuid B psg Oypse.
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Ymems:
UccnenoBarh 4ynuCIOBOM psii HA CXOAUMOCTh IMPUMEHSS pa3INYHbIC

IIPU3HAKU CXOJUMOCTH

HccnenoBars Ha CXOAUMOCTD 3HAKOIEPEMEHHBIE PSbI
[Ipumensate npusHak JleiiOHuia

Haxonutpk 0651acTh cX0AUMOCTH (DYHKIIMOHATILHOTO psijia
Paznoxuts B psag Telnopa aneMeHTapHY0 (QyHKIHIO
Paznoxuts B psig Oypbe U ykazaTh 00JaCTh CXOUMOCTH

Ilpu uzyuenuu 0annoi memovt CHyOeHmy HeoOX00uUMo:
yuTaTh yueOHukK [1] m.m. 9.1.1-9.3.2 [6] §7
BBITIOJIHUTH 3aaHus [6]Ne2449-2461; 2467-2469; 2483-2491; 2505-

2510; 2525-2528; 2563-2570

BBITIOJTHUTH TUIIOBOM pacyeT [3].

ﬂﬂ}l CAMOOUCHKU MEMbl HYIHCHO Oomeemumb Had 60NPOCHI

1) UYto Ha3bIBaE€TCS YUCIOBBIM PAIOM ? OOIIMM YKCIOM psija’?

2) Yro HazbiBaeTcs cyMMmol psga? [laTe onpeneneHue CXoasierocs u
pacxopsuierocs panoB. [IpuBectu npumepsl.

3) B uem coctouT HEOOXOIUMBIH MPU3HAK CXOJUMOCTH psija?
[TpuBecTn npumMep, NOKa3bIBAOIINIL, UTO OH HE SABIISETCA JOCTATOYHBIM

4) CdopMynupoBaTh JIOCTaTOYHbIE MPU3HAKU CXOAMUMOCTH PSIOB C
MOJIOKUTEIbHBIMU YJIEHAMHU

5) Kakoi#i psa Ha3. 3HaKOUEpEAYIOMMMCS ? B Ye€M COCTOUT IMPHU3HAK
JleitOnuna ams takoro psga? Jloka3zaTe 3TOT MpU3HAK

6) OmpenenuTh paguyc CXOJUMOCTH M HWHTEpPBAI CXOAUMOCTH
CTENEHHOrO0 psjia

7) B uem 3akmrouaercs 3ajada pasziokeHus GyHKUMd f(x) B
CTEIEHHOU psAn?

8) Kak onpenensitorcst koadduireHTs! psaa Teitnopa?

9) Jlate onpenenenue psana Oypwe

10) Kak onpenenstorcst koaduimentsl psiga Oypbe?

Pewwumo 3a0auu:
1° uccnenoBath Ha CXOUMOCTD PSJIBIL:
X 2n— 1 °° 1 22n & 1

) XX
n=1 n= 1\/_ n= ln/ n= 12715”

2° HaliTh 001aCTh CXOJUMOCTH PSIIOB:

®© 10" x" (x— 1)”
> z Z x" - n!
n=1 \/; n n=1
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3° pa3oXKuUTh N0 CTENEHAM (PYHKIUU:
m
x I+x
2X 11+ = cin
a l—x

4° paznoxuts B psg Pypse pynxmmio f(x)=y" npu —I1 < x < 1T ¢
nepuoaom 211.

3.13. Tema 13. O0bikHOBeHHBbIE U] PepeHINATbHbIC YPABHEHHUS

Llens W3YUYCHUS JTAaHHOU TEMBI O3HAaKOMJICHUE c
nuddepeHInaTbHBIMA YPAaBHECHUSMH M METOIAMH UX PCIIICHHS.

JlanHas TemMa BKJIFOYAET B ceOS :

1. mousiTue 0 AudepeHnnaIbHOM YpaBHEHUU. 3a1aui MPUBOJIAIINE K
g depeHInaTbHbIM YPaBHEHUSM.

2. ludpdepennmanbupie ypaBHeHUs | mopsiika: ¢ pa3fesioluMUCs
NEepEeMEHHBIMH, OJHOPOAHBIE, NuHElHble, bepuymmu. Juddepennmanbuoie
ypaBHEHUs, IOy CKAIOIINE MOHIKEHNE TIOPSIKA.

3. Jluneitnpie  muddepeHnmanbHple  ypaBHEHHS ~— 2-TO  TOPSAKa.
CTpyKTypa ux 00IIero pemeHus

4. JIunelinple OJTHOPOJHBIE ypaBHEHUS C HOCTOSTHHBIMU
KO3(pPUIMEHTaMH B JIEBOM YacTH W CHEIMAIBHOTO BHUAA IPABOW YaCTBIO.
HaxoxneHue ux oOLiero peuieHus..

H3yuue oannyro memy cmyoenm 00x4ceH

3uamo:
1. TeopeMy cCylIecTBOBaHUS W €AWHCTBEHHOCTH PELICHUS 3aJa4H
Komm mns mud depennnansHOTO ypaBHEHUS
2. Metoaer pemenus auddepeHNUaTbHBIX YpaBHEHUH TEPBOTO
MOpSAZIKA: C Pa3IeSIOMUMUACS TIEPEMEHHBIMH, OJHOPOIHBIX, JWHEWHBIX,
bepnyun.
3. Meroppl penieHus ypaBHEHUM, JOMYCKAIOUIUX MMOHUKEHUE TTOpsJIKa
4. JIuHeWHO 3aBUCHUMBIE M HE3aBHUCHUMbIE CHCTEMbl (DYHKIIHM.
Omnpenenutens Bponckoro. CTpykTypy o0OIIEro pemieHus JUHEHHOTO
muddepeHnnanTsHOTO ypaBHEHUS 2 TOPsIIKa
5. Meron MHOKUTEEN Jlarpanxa pelieHus JIMHENHBIX
b depeHInpoBaHbIX YpPaBHEHUIA.
Ymems:
o OnpenensaTs MOPSAOK U TUT TUDHEepEeHITNATEHOTO YpaBHEHUS
e Pemare nuddepeHnranbHble  ypaBHEHMS: C  pa3JemsOIUMUCS
NEepeMEHHBIMH, OJHOPOJIHbIE, JUHEWHbIe, bepHymIu, B MOJHBIX
nuddepenimanax
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e OnpenensiTh JIMHEWHYIO 3aBUCHUMOCTb  (YHKUHUWA, BBIYUCIATH
onpenenurens BpoHckoro.

e HaxonuTe oOlee perieHue JIMHEHHOTO HEOJHOPOAHOIO YpaBHEHMS
2 mopsiaka

e Meton muoxuTenen Jlarpanxa

Ilpu uzyuenuu 0anHo memovt HeOOX00UMO:

Yurars : [1] n.o. 10.1-10.13

e Bpmonnutek 3amanus [6] Ne 2080-2084; 2112-2123; 21443-2141;
2175-2183; 2202-2212;2236-2248

Jlna camooyenKu memovl HyHCHO
1° oTBETUTH HA BOMPOCHI

1.Yto Ha3piBaeTcs oOumMM  pemeHueM  AuddepeHnnaIbsHOro
YpaBHEHHUS

2. ChopmynupoBaThb TEOpEMY CYIIECTBOBAHUS U €IUHCTBEHHOCTHU
pemenus ¢ depeHINAIBPHOTO YpaBHEHHUS.

3. latp  ompenenenue  nud.ypaBHEHUS C  pa3AeISIOLIUMUCS
NIEPEMEHHBIMU U YKa3aTh METOJI €r0 PEILICHHUS.

4. Kakoe ypaBHeHue 1 mopsnuka Has3bIBaeTcsi oqHOpoAHBIM ? Kak oHO
pemaercs?

5. Kakoe ypaBHenue | mopsinka Ha3bpiBaeTcs JuHEHHbIM ? Kak oHO
pemaercs?

6. Kakoe ypaBHenne | mopsiaka  Ha3pIBae€TCA B IOJHBIX
muddepenunanax ? Kak oo pemaercs?

7. OnucaTh coco0 penieHus JMHEHHOro ypaBHEHHUsI BTOPOro MOpsiaKa
0e3 MmpaBod YacTU C MOCTOSSHHBIMU Kod(dduimentamu. Kakoe ypaBHeHuHe
Ha3.xapaktepuctuueckum? Kak oHO cocraBnsieTcs?

8. Kakoii Bua wumeer oOmiee pemieHre JUHEHHOTO OJHOPOIHOTO
yYpaBHEHUSI C TOCTOSHHBIMH KOd(hUIIMeHTaMu TpU JEHCTBUTEIBHBIX H
Pa3JIMYHBIX KOPHSAX XapaKTEPUCTUUECKOTO YPABHEHUS ? MPU PABHBIX KOPHAX?

9. Pa3pCHUTh NPABWIJIO OTHICKAHWS YACTHOT'O PEIICHHS yYpaBHEHUS C
IIPaBOM YaCThIO BHJIA

f(x)=emx[Pl(x)cosnx+ Pz(x)sinnxl

['ne Py(x) u Py(x) — muorounensl. [IpuBecty npumMepsl.

10. B yem 3akirouaercsi METOJI BapUalli MPOU3BOJIBHBIX MOCTOSTHHBIX
Jlarpanxa.
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2° BBLIIOJIHUTE 3aJaHUS:
pELINTh yPaBHEHUS:

Lyy'=2y—x

2.x% + y2 —2xyy'=0
3.y'x+y=—xy2[
4.()62 —y)dx + xdy=0

6
S-y,”=_
x3
6.x3y”+x2y’= 1
r ! 2
Tyy'+(y')" =0

8.y"'=2y+ y=xe"
9y"+4y'+5y = x?

10.y"+4y =

sin2x
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