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HﬂJ'IBIO OCBOCHHS MOHCIHMIUTHHEL «MaremaTtukay
HaBBIKOB JIOTHYECKOTO

1. IEJIA OCBOEHUS JUCHUTLIMHBI

ABIISCTCS (OPMHPOBAHHE y CTYAEHTOB
MBIIUICHHA; MPAKTHYECKHX HABBIKOB HCIIONB30BAHHS MATEMATHYECKHX

MCTOIOB H (bOpMyJ'I, 4 TaKXX€ O3HAKOMIJIEHHE C OCHOBAMH TEOPETHYCCKHUX 3HAHHH 10 KJIaCCHYECKHM

pasnenaM MaTeMaTHKH | [OAroToOBKa B 001IacTH IIOCTp

MaTeMaTHYECKHX MO/IelIeii.

3anaum:

OCHHA H HCHOOJIB30BAHUS Pa3IHYHBIX

— IIOJIy4YE€HHE OCHOBHOI'O IIPEACTABIICHUS O MAaTEMATHUYECKHX MCTOAax IJisi pELICHHS 3a/1a4

H3MEpEHHSH

B OKOHOMHKE, B

HH(OPMAIHOHHBIX TEXHONOTHil;
— OCBOCHHE COBPEMEHHBIX METOJOB H MAaTeMaTHUECKOrO HHCTPYMEHTApHS pelleHHs 3a1a4

B SKOHOMHKE.

2. MECTO JHUCUMILIAHBI B CTPYKTYPE ONOII

YaCTHOCTH, C

HCTIOJIL30BAHHEM

COBPEMEHHBIX

Aucuunimna «MatemMaTrika» OTHOCHTCS K 003aTeNbHOM YacTH y4eOHOro m1ana.

3. INITAHUPYEMBIE PE3YJIbTATBHI OBYUYEHUS I1O AUCIIUITIIHHE

[lnanupyemsle pesymnbrarhl 00yYeHHs 10 AMCLHILUIHHE, COOTHECEHHBIE © IIAHHPYEMBIMH
pesynbpTaTtamu ocBoeHus OIIOIT (koMnerennuamMu u HHIMKaTOPaMH JIOCTHKEHHS KOMIIETEHITHIA).

Qopmupyemsbie
KOMIIETEHLIMH

IInanupyemsie pesynsrathl 06yuenus no
AMCUMIUTHHE, B COOTBETCTBUH C HHAUKATOPOM
JOCTHXXEHHSI KOMITETEHLIMH

Hupukarop noctixeHus
KOMMETEHLIUH

Pesynbrars! 06yueHus
M0 JIMCLMILIMHE

HaumeHnoBanue
OLIEHOYHOTO
cpencTsa

YK-1. Cnocoben
OCYLUECTBJIATE MOMCK,
KPUTHYECKHH aHaJIu3 U
cHHTe3 HH(OopMaLHK,
NIPHUMEHSTE CHUCTEMHBII
MOAXOA IS pelleH s
NOCTAB/ICHHBIX 3a/1ay.

YK-1.1. 3uaet npunumns
cbopa, orbopa u
06001menus
uHpopmaLmy.

YK-1.2. Vmeer
COOTHOCHTb Pa3HOPOIHBIE
ABJICHHUS U
CHCTEMATH3HPOBATh HX B
paMKax U30paHHBIX BH0B
npogeccHoHaNLHOMH
JEATENbHOCTH.

YK-1.3. Baaneer
HaBbIKAMH HAY4YHOTO
MOHUCKA U MPAKTHYECKOH
paboTbl ¢
HH(POPMaLIHOHHBIMH
HCTOYHHKAMH; METOaMH
NPUHATHA PELUCHUIA.

3HaeT KoMHYECTBEHHBIE
H Ka4eCTBEHHBIE METOIBI
aHalnM3a MNpU TPUHSTHH

YIpaBIeHUECKHX
pelIeHHH.

VYmeer MPHUMEHSATh
KOJIMYECTBECHHBIE H

Ka4€CTBCHHEIE METOALI
aHanusa InpH INPUHATHH

MapKETHHTOBBIX
YHpaBJieHYeCKHX
pelIeHuiA.

Baageer
HHCTPYMEHTaMH
KOJIHYECTBEHHOIO H
KaueCTBEHHOIO aHajiM3a
s NPHHATHS
YIpaBleHYECKHX
PelICHHH W MOCTPOEHHS
3KOHOMHYECKHX 7

(uHaHCOBBIX MOsIENEii.

Tunosoii pacuer.

KoHtponbhsie
BONPOCH! K pEHTHHT-
KOHTPOJIIO
MPOMEKYTOYHOM
aTTeCTal1H.

OIIK-2. Cnocoben
OCylUecTBIATL  cbop,
06paboTky 7

CTATUCTHYECKHH aHaJIMu3

OIIK-2.1.
HCTOYHHKH
3KOHOMHYECKOH
HH(pOpMaLHH,

3Haer

3HaTh KOJIMYeCTBEHHBIE
H Ka4eCTBEHHbIE METO/IbI
AHANlM3a TNPH TPHHATHH
ynpaBJeHYECKHX

Tunogoii pacuer.

KouTponbheie
BONPOCE! K pEHTHHI -




A3HHBIX, HEOOXOAMMBIX | Gubnuorpaduueckue PELIeHHIA. KOHTPOJIIO
ans PELICHHA | CTATHCTHYECKHE Oasel | YMmeTn NPHMEHSATB MIPOMEXYTOYHOM
MOCTABIEHHBIX JaHHBIX; MpaBHIa c60pa U | KOJNIHYECTBEHHBIE U aTTecTalum.
3KOHOMMYECKHX 33/1a4 paboTkl ¢ nH(opmalmeit Ka4eCTBCHHBIE  METO/IbI
OIIK-2.2. YMeeT | aHanM3a NpH NpPUHATHHM
OCYLIECTRIISATh cbop, | MapKeTHHIrOBEIX
aHanmus M 006paboTKy | ynpapieHueckux
AaHHBIX,  HEOOXOIMMBIX | pelueHwHii.
s peiieHus | Banagers
npodeccHoHaNbHBIX HHCTPYMEHTaMH
3ajla4 B 3KOHOMMYECKOH | KOJIMYECTBEHHOIO H
cepe KayeCTBEHHOIO aHanu3a
OIIK-2.3. Bnaneer | nns [IPUHATHSA
HaBBbIKAMH cbopa, | ynpasieH4yeckux
aHalM3a W 00pabotku | pewmeHuii u MOCTPOEHUsA
JAQHHBIX,  HEOOXOJMMBIX | SKOHOMHUYECKHX H
s pelICHHs | (PHHAHCOBEIX MOJEEii.
npoeCcCHOHANBHBIX
3a71a4 B 3KOHOMMYECKOMH
cepe
4. OFBEM U CTPYKTYPA JUCIIUITJIMHBI
Tpynoemkocts mucnummns! cocrapmsier 4 3a4€THbIC €AUHHIIEI, 144 yaca.
TemaTuuecknii nnau
bopma obyuenns — ounasn
KonTakrHas pa6ora
obygaromuxcs
by € NMearoruYeckuM g Dopmsl
E- paboTHHKOM 3 TEKYLIEro KOHTPOJISA
oy g S o yCMeBaeMOCTH,
Ne HanmenoBaHHe TeM u/Hnu 2 o 2 ) = & ) (bopma
n/n Pas/ieNIoB/TeM AHCLMILIHHDI § E 5 § 5 E;* 3 2 § E E g HpoMexxyToTHol
& g | E E S2| 8E § % aTTecTamun
= = 2 3 § A E E © (no cemecmpam)
= B 5
1 AHanuTHYECKas reoMeTpHs 1 1 - 4 4
JIHHe#Has anrebpa
2 | Beepnenue B ananms 1 3-4 4 - 4
3 lIH(b(bepf: g chmﬂf HHe 1 5-6 4 4 4 Peftrunr-xonrposs 1
(yHKLMI 01HOI nepeMeHHO
[Ipumenenne nupdeperumansHoro
4 | MCUMCHEHMS IS MCCiTeI0BaHHS | 7-8 4 4 4
(yHKumii u nocTpoenns rpagukos
5 | HeonpenenenHsiii uuterpan 1 9-10 @ 4 4
6 | OnpeneneHblii HHTErpan 1 11-12 4 4 4 PeiliTuHr-KOHTpONL 2
7 | DyHKUMM HECKOJIbKHX [€PEMEHHBIX 1 13-14 E 4 4
8 | Paam 1 15 2 2 2
OObIKHOBEHHBIE
9 | nuddepeHIHATbHBIE M PA3HOCTHBIE 1 16-18 6 6 6 PelTHHr-KOHTpOB 3
ypaBHeHHs
Bceero 3a 1 cemectp: 36 36 36 Ik3ameH (36)
Hroro no amcunnnune 36 36 36 Ix3ameH (36)




Temarnueckuii nian
¢dopma obyuenus — ouno-3a09nas

KonrakTHas pa6ora
obyuaroimxcs
= C MeIarorHaecKuM = Dopmbr
o &-‘% paboTHUKOM E TEKYUIEro KOHTPOIs
Ne HaumeHoBaHHe Tem W/niu g § ) o = E‘: g yeleracuocts,
/o PaszenoB/TeM JHCUMILTHHBI 5 = = | X B _| o 2 3 £'e popma .
o 3 = g 8| & £l £ 8 4 8 2| npomexyrouHoii
5 g | E 5 52| &E § > aTTecTauun
i = c% 8 §' & f E E o (no cemecmpam)
=8 &5
1 AHanunanecxaa reoMeTpHs U 1 12 5 5 3
JMHeHHas anrebpa
2 BBenenne B ananms 1 34 2 2 8
AupdepenunansHoe ucuucienue .
3 d)y;?i?;mpﬁ OIHOH NepemenHoi 1 5-6 2 2 8 PeiiTunr-konTpons 1
Ipumenenne nuddepeHIHaNLHOTO
4 | HCHHCNIEHHs /19 HCClIe[0BaHUS 1 7-8 2 2 8
yHKUMI M TOCTPOEHHs rpaduKoB
5__| HeonpeneneHusiii naTerpan 1 9-10 2 2 8
6 | Onpenenenubiii HHTErpan 1 11-12 2 2 8 PelTunr-koHTpoas 2
7 | OyHKUHH HECKOJIbKHX NePEMEHHBIX 1 13-14 2 2 8
8 | Paam 1 15 1 1 4
OO6bIKHOBEHHEIE
9 | mbdepenumansubie u pasHOCTHBIE 1 16-18 3 3 12 | Peifrunr-konTpons 3
YpaBHeHuUst
Beero 3a 1 cemecrp: 18 18 72 Ik3amen (36)
HToro no aucunninne 18 18 72 Ik3amen (36)

TemaTuueckuii niian
¢dopma obyuenus — ouno-3aounas (yexopenHoe o0yuenne Ha 6Gaze CIIO)

KonraktHas pa6ota

obyuarouuxcs o
& C MeJaroruyeckum g o
- g paGOTHHKOM § TEKYILEro KOHTPOJIA
5 = b YCMEeBaeMoCTH,
Ne HauMmeHoBaHue TeM W/Wiu 3 2 ) % = =0 dbopma
n/n Pa3aesioB/TeM IHCLMITIHHDI = = " 2 | E.| o828 § b P
O 5 = o =| S48 =284 2 A MPOMEKYTOUHOH
! g z E ‘é‘_ S g g g = aTTecTalHH
T = S 8 8 = 5 g © (no cemecmpanm)
= | 2 | EF
1 AHa.numuqecxas TEOMETPHA H 1 12 16 Hepearrectaimi
JIHHelHas anrebpa
2 Beenenue B ananus 1 3-4 16 [lepearrecTauus
3 Huddepenunancroe ucuncnenue 1 5.6 16 Hepesrreomss
(QYHKUHI OQHOH nepeMeHHOIH
[pumenenne auddepenunansroro
4 HCYHCJIEHHUA 11 HCC/IEA0BAHUS 1 7-8 16 IMepearrecrauus
GyHKuMit M MOCTPOEHHS rpadMKOB
5 HeonpenenenHslii uaTerpan 1 9-10 16 [Tepearrecrauns
6 | Onpenenenslii HHTErpan 1 11-12 16 [Tepearrecrauus
7 | PYHKUHH HECKOJIBKUX MEPEMEHHBIX 1 13-14 16 [Tepearrecranus
8 Panbl 1 15 8 [lepeatrecrauus
1 " I
9 O6rikHOBeHHbIe AU depeHumanbHbIe 1 16-18 24 Mepeatrecraiis
H Pa3sHOCTHbIE YpaBHEHHs
3aver
Beero 3a 1 cemectp: 144 (nepeatrecrams)
3aver
HToro no aucumminne 144

(nepeatTecrauus)




Cozlepmalme JIEKIHOHHBIX 3aHATHH 110 AHCHHILITHHE

PA3JIEJI 1. AHAJIMTHYECKASI TEOMETPHS U JUHEWHASI AJITEBPA

Tema 1.1. Ilpamoyronsras u apunHAs CHCTEMBI KoopauHat. MeTtox KoopuHar.

Tema 1.2. KoMmuiekcHEIe 4mcia, neifcTBUs ¢ HUMH. W300paxkeHne KOMIUIEKCHBIX uHcen Ha
IJI0CKOCTH. MOJlyTb M apryMeHT KOMILIEKCHOTO 4HCIA. Anrebpanyeckas u TPUIOHOMETPHYECKAS
(OpMBI  3aIHCH  KOMILIEKCHOrO yucIa. ®opmyna Diinepa. Ilokasatensuas popMa 3ammcu
KOMILIEKCHOTO YHCyIa. KOpHM M3 KOMIUTEKCHEIX YHCer.

Tema 1.3. Bekropsl. Jluneiinbie Onepanuu HaJl BeKTopamu. Hamnpasnsiomme KOCHHYCBHI U
JUTMHA BEKTOPA. Y CIIOBHE KOIUTHHEAPHOCTH JIBYX BEKTODOB.

Tema 1.4. Ckansproe mpoussenenue BCKTOPOB H ero cpoHcTBa. [lnuHa BekTopa M yro
ME2KIy NByMs BEKTOPaMH. Y CJIOBHE OPTOTOHAILHOCTH JIBYX BEKTOPOB.

Tema 1.5. Cucrema BEKTOpOB. PasiioxkeHHe BekTOopa mo cucTeme BEKTOpOB. JluHelinas
3aBHCHMOCTh M HE3aBHCHMOCTb, Oa3HCEl H pPaHI CHCTEMbI BEKTOpOB. IIpoctpanctso R”
OproronansHoCTB.

Tema 1.6. Marpungr. [Jeiictus ¢ MaTpunamu. OOpatHas marpuma. Panr MaTpHIEI.

Tema 1.7. Onpenenutenn. Cgoiictea OlpenienuTenei. AnrebpandeckHe IONOTHEHHS U
MHHOPBIL. Berducienue onpeaenurens pasioxenueM 1o CTpOKe (cTonoiy).

Tema 1.8. Cucrems! nuneitHbIX ypaBHeHHH. Meron I'aycca. Teopema Kponexepa-Kanemmu.
®opmynsl Kpamepa.

Tema 1.9. OnnopomHble cHCTEMBI JTHHEHHBIX ypaBHCHHH. DyHIaMeHTAIbRHAS CHCTeMa
PELICHHH,

Tema 1.10. Obmee pemenue cicTeMb! THHEHHBIX YPABHEHHH B BEKTOPHOM (hopme.

Tema 1.11 YpaBHeHWe IWHMI TLIOCKOCTH. Paznuunble dopmel ypasuenus IpsIMOH Ha
IIOCKOCTH. YTOI MEKIY IPSMBIMH. PacCTOSHHEE OT TOUYKH J10 IPSIMOH.

Tema 1.12 Kpuseie BrOporo TIOpA/iKa: OKPYXHOCTb, JJUTHIC, rumepboia, mapaGona, mx
FCOMETPHICCKHE CBOMCTBA U ypaBHEHHUSI.

Tema 1.13. VpaBHenus miockocTH u IpAMO# B TPSMOYIOJBLHOM CHCTeMe KOOpJIMHAT,
YcnoBus napamiensHOCTH M TICPIICHANKYISPHOCTH. YTJIBI MEXIY JBYMS IUIOCKOCTAMH, MEXIy
ABYMS IIPAMBIMH, MEXTY NPSMO#i M 1110cK0oCTBIO. TIpsIMBIE M MIOCKOCTH B adurHOM NpocTpancTEe.

Tema 1.14. TIoBepxHocTH BTOpOTrO nopsiyika. ['eoMerpryeckue croiicTea HTHX MOBEPXHOCTENH,
HCCIIeJOBAHHE HX (POPMBI METOIOM CEUYEHHI.

Tema 1.15. Epxnumoso npocrpancTBo. Hepasencrso Kommu-Bynskosckoro. OproronansHebrii
6azuc. [ponece oproromamusanuu. Pasnosxkenuc BCKTOpA 110 OPTOrOHATBHOMY Ga3zucy.

Tema 1.16. CoGcrBeHHBIE 3HAYCHHS M COGCTBEHHbIE BEKTOPBI MaTpHIl M HX CBOICTBA.
Teopema o 6asuce npocTpaHcTBa R” M3 COGCTBEHHBIX BEKTOPOB MAaTpHIbl. COOCTBEHHBIE BEKTODHI
CHMMETPHYECKOH MaTPHIIBL.

Tema 1.17. Ksanparuunsie dopmer R”. INousrtue KaHOHHYeCKHH Oaszmc. Yemosue ko6,
[lonoXMTENBHO M OTPHIIATEBHO Onpee/IeHHbIE KBaapaTHyuHble Gopmbl. Kpurepuit CunbsBecrpa.

Paznen 2. BBEAEHHUE B AHAJIU3

Tema 2.1. MuoxectBa. Onepamid Hajl MHOMKECTBAMI. Hucnosble MHOXecTBa. ['panu
MHOXeCTB. MHOXecTBa B R". Bblmykilble MHOXECTBA M HX CBOHCTRA. CooTBeTcTBHE MHOXKECTB.
CueTHble u HecueTHBIe MHOXKecTBa. OTHOmERHS. OTHOMEHHS TOXIECTBA H YIOPAIOYEHHOCTH.

Tema 2.2. ®Oynkuusa. @YHKIHOHATEHOE OTHOLIECHHE. CoorserctBre. Crnoco6sr 3amanus.
OcHoBHBIE 371eMEHTapHbIe (YHKIIHH, HX CBOMCTBA U rpaduky.

Tema 2.3. Yucnosele mociieI0BaTeIBHOCTH. Ilpemen 4HCnOBOH mOCTEDOBATETBHOCTH.
Beckoneuno Mamsle uW  GeckoHeuHO Oonemme  Benmumnabl.  CBolicTBa CXOASNITHXCH
IIOCTIEIOBATENILHOCTEH.

Tema 2.4. AnreGpanyeckne KOMIOIHIMH YHCIOBBIX NIOC/ICIOBATENBEHOCTER M MX Ipeenbl.
Komnosumun ¢ meompenenennoctsio. IlpusHakn cymecTBOBaHMS mipexena  MOHOTOHHOIM



OTPaHHYCHHOM 110C/IE€N0BATENILHOCTH. Ilepsblit 1 BTOpoii 3amMeuaTepHEIE npenensl. Jlemma Kanropa.
Teopema Bonsuano-Beitepimrpacca. ITpu3snax bonenano-Komm.,

Tema 2.5. MoHoTOHHEIE byukunn. Kommosumus u cynepnosuuust ¢ynkuuit. IIpenen
$ynxkuuu B Touke. Ilpemen GyHkuHE B GecKOHEYHOCTH. [Ipenensr MoHOTOHHBIX GYHKIHIA.
HenpeprsiBHOoCTs dyHKIMI B TouKe. HenpepsiBHOCTE OCHOBHBIX QJIEMEHTapHbIX (GyHKIMH. THIIBI
Pa3phIBOB.

Tema 2.6. CpaBrenue 6eckoneuno MaTLX byHKIMIA,

Tema 2.7. Caoiictsa dyHKuwmii, HCNPEPLIBHBIX HA OTPE3Ke: OTPAHUYEHHOCTD, CYIECTBOBAHHE
HaHOOJIBIIEr0 U HANMEHBILIErO 3HAYCHHUH, CYIIECTBOBAHHE MMPOMEKYTOYHBIX 3HAYCHHUIA,

Pazpen 3. TUOOEPEHIIUAJIBLHOE HCYUCIIEHUE ®YHKIIUIA O/THOH IIEPEMEHHOIA

Tema 3.1. Ilpomssommas DYHKIMH, ee reoOMeTPHYeCKHH CMBICT H CMBIC]I B IPHKJIAIHBIX
3aj1a4ax (CKOPOCTb, INIOTHOCTH). DIacTHYHOCTS byHKIHH.

Tema 3.2. IlpaBuna HaxoxneHms npousBoxHOH. IIpowsBomnas crnoxuoi wu o0paTHOI
Qysxuun. lnddepenmmpopanue (byHKIMH, 3a1aHHEBIX HeSBHO 1 napaMeTpUYeCcKH.

Tema 3.3. INousTue bynkimm, nuddepenunpyemoii B Touke, Haddeperiman byukunu u ero
TEOMETPHYECKHI CMBICIL.

Tema 3.4. TTpoussoausie u M depeHmans! BRICImX MIOPSIKOB,

Tema 3.5. Teopemnbr ®epma, Poss, Jlarpanska, Kowm, ux npumenenme. ITpaBuio Jlonurans.

Tema 3.6. Muorounen u dopmymna Teiinopa. [Tpencrasnenue dyHKmmit exp(x), sin(x), cos(x),
In(1+x), (1+x)° mo bopmyue Teiinopa.

Pasnen 4. IPUMEHEHUE AAOPEPEHIIUAJIBHOTO HCYUCJIEHHAS JJISA
HCCJIIENOBAHUS ®YHKIIMI U IOCTPOEHMS HUX TPA®UKOB

Tema 4.1. VYcnosus wmonoToHHOCTH dyHKIMH. DKCTpeMyMBI  (yHKIHH, HeobXxoIuMoe
ycnoBue. Jloctatounsle ycnosus. OThICKaHHE HAHGONBIIErO H HaUMEHBINEro 3HaYeHui (yHKnum,
i depeHnnpyemMoit Ha oTpeske.

Tema 4.2. iccnenoBanue Bemykioctn ¢ynxuun. Touku neperu6a.

Tema 4.3. Acummrors rpaduka GyHKIHH.

Tema 4.4. OGmas cxema uccenoBanus GyHKIHH K noCTpOeHHS ee rpaduka.

Tema 4.5. YpaBuenue kacarensHoii 1 HOPMaJIH K IJIOCKOH KPHBO# B IaHHOM TouKe.

Paszpen 5. HEONIPEAEJIEHHBIN UHTEIPAJI
Tema 5.1. TlepBooGpasnas dynxms. Heonpenenennsiit unrerpan u ero cpoiictaa. Tabmuma
HHTETpaJoB.
Tema 5.2. Meroapl uHTerpHpoBanus. 3amena NIEPEMEHHOM, MHTEIPHPOBAHHE MO YACTSIM.
WuTerpupoBanue pamuoHaIbHBIX BBIP@KEHHH, TPHIOHOMETPHYECKHX (hYHKIIHii, HEKOTOPBIX
HppalHoHAIbHBIX QyHKUKH. [ToHsTHE 0 HeGepymuXCs HHTErpaax.

Pasnen 6. OIPEJAEJIEHHBIA HHTEI'PAJI

Tema 6.1. 3amaun, npuBojsHEEe kK MOHSTHIO OmpezesicHHoro uHTerpana. OnpeneneHHbIH
HHTETPall, €0 reOMETPUYECKHM CMBICT H CBOMCTRA.

Tema 6.2. ®opmyna Hetotona-Jleii6uuua, ee [IPUMEHEHHE /IS BBIYHCIICHHS ONPENEIEHHBIX
HHTETPAJIOB.

Tema 6.3. 3amena nepemenHO B ONpPE/IC/ICHHOM HHTErpajie, HHTErPHPOBAHHUE TT0 YACTSM.

Tema 6.4. TIpunoxenus onpeneneHHbx HHTErpaJioB.

Tema 6.5. Heco6cTRenHbie MHTErpaibl. MHTerpupoBanue HeorpaHHYeHHBIX Gbynkumit ¥ mo
OeckoneuHOMy npomesxyTKy. HecoGeTBeHHbIE HHTETPAJIBI OT MOJIOKUTENbHBIX QyHKIMIA. [IpH3Haku
CpaBHEHHS.

Tema 6.6. JTBoitHOi# ¥ TpoiiHO MHTCTpaJibl, HX CBOHCTBA. Bhruncnenne kpatueix nuTerpanon
NIOBTOPHBIM HHTETPHPOBAHHEM.



Paznen 7. ®YHKIIUHA HECKOJIBKHX INIEPEMEHHBIX

Tema 7.1. OynkumMH HecKOMbKHX nepeMeHHbIX. O6nacTb onpeneneHmus. Ilpenen ¢pyukium.
HenpepsisaocTs.

Tema 7.2. Yactusie npoussonuste. ITomHbii middepennuan, ero reomerpuueckii CMBICII,
CBS3b € HaCTHBIMH IPOM3BOAHBIMH, IPHMEHEHHE B IIPHUGIHKEHHEIX BBIYHCIICHHUSX.

Tema 7.3. YactHele mnpousBomHble M mOTHEE MuddepeHnransl  BrICIIX MOPSIIKOB.
HesaBucumocTs cmemannbIx mporssomex ot nopszxka g depeHuporanmus.

Tema 7.5. Dkcrpemymsr GYHKIMH HecKoNBKHX nepeMeHHbIX. Heobxoammoe ycnosue
skcTpemyma. Haubonbiiee ¥ HauMmeHbmiee 3HauYeHHs Gyskuuu B orpaHnuennoii 3aMKHYTOM
obnacru.

Tema 7.6. YcnoHeni SKCTpeMyM. Meton muOXHTene# Jlarpamsxa. [Tpumepsr npuMenenuit
NP IIOHCKE ONTHMAIBHBIX PELICHHIH.

Paznen 8. PSIJIbI

Tema 8.1. Ilonstue umcnoBoro pana u ero cxonuMoctd. Kpurepwit Komwm cxomumoctu
4HcoBoro paxa. Heobxomumoe yenosue cxomumocty. CeoiicTsa CXOJIAIIUXCS PAIOB.

Tema 8.2. Ilpusnaku cxomumocTtn PANOB: OOLIMH NPH3HAK, MpPH3HAK CPaBHEHHS, IPHU3HAK
Ko, npusnax [anamGepa, HHTErpanbHbIi npusHak Komm,

Tema 8.3. INonsThe 3HAKOIIEPEMEHHOI0 psJia, abCOMOTHO CXOASIIErocs psaaa, yCIOBHO
cXojsimerocs psna. Teopema Jlupuxiie. Teopema Pumana.

Tema 8.4. ITonsrue 3HaKouepenyromerocs psaa. [Ipusuak JlelGuura.

Tema 8.5. TloHsTHE (YHKUHOHATBHOTO pana. O6nacte cXoaMMOCTH. Kpurepuit Komm
PaBHOMEPHO# cxoxuMocTH. [Ipu3nak Betiepmrpacca.

Tema 8.6. CpoiicTBa paBHOMEPHO cXomgmHXCS pAJI0B.

Tema 8.7. Crenennsie psimsL. Teopema AGems. Pamuyc cxomumoctd u CIIOCOOBI  ero
onpenenenns. CBOHCTBA CTENEHHBIX PAIOB.

Tema 8.8. Murerpupopanue u nuddepeHIUpOBaHHE CTEMEHHBIX PAIOB.

Tema 8.9. Pamer Teitnopa n Makmnopena. Ilpumenenue PANOB K MNpUOTHIKEHHbBIM
BBIYHCIICHHUSIM.

Paspen 9. OBBIKHOBEHHBIE AAPOEPEHIIUAJILHBIE U PA3SHOCTHBIE YPABHEHUSA

Tema 9.1. uodepennuanpunie YPaBHCHHA TEpPBOTO mnopsaka. (OCHOBHBIE MOHATHS:
OIpE/CICHHE, DELICHHE, OOliee peIleHHe, YacTHOE pelieHHe muddepennuansroro ypasaenus
nepsoro mopsnka. Teopema Kowm o cymecrsoBanuu u CIHUHCTBEHHOCTH pemeHus (6e3
Rokasatenbersa). MurerpaneHas xpupas. HauanbHble ycnoBus. 3amava Komm. Ocofble ToYkH.
I'eomerpuyeckuii cmbic ypaBrenus nepsoro NopsAaKa. DIEMEHThI KAYECTBEHHOTO aHAJIH3a.,

Tema 9.2. Inddepenunansusie YPaBHEHHS NCPBOTO MopsiAka. Buasl ypaBHeHuit H MeToms!
PEICHHS. YDaBHEHHS C PasfeIMIOUIMMHCA NEpPEMEHHBIMH. HemomHsie ypaBHeHHs. JluHelHbIe
YPABHEHHS, OXHOPO/IHEIE H HEOJHOPOIHEIE.

Tema 9.3. luddepenunansusie ypasuenus BTOpOro nopsaxa. OcHoBHble moHsTHs. Teopema
Komn o cymecTBoBaHME W emMHCTBEHHOCTH pemienus (0e3 mokasatenscTa). 3amaua Komm.
YpaBHEHHS, IOMYCKAIOIHE IOHUKEHHE HopsIKa.

Tema 9.4. INuddepennmansusie YPABHCHUS BTOPOTO mnopsiika. JIMHeHHble ypaBHEHHs,
OIHOPOJHBIE H HEOJHOPO/IHEIE.

Tema 9.5. Jlunelinbie muddepeHumansHbe YPAaBHCHHS BTOPOTO IOPANKA C MOCTOSHHBIMH
koo dunuentamu. Kpaepas 3amaua.

Tema 9.6. Tuddheperunansurie ypaBHeHUS BHICIIHX nopsakoB. CHcTeMa ypaBHEHMIA IIEPBOTo
nopszaka. Hopmanenas popma. Teopema Komm. 3amaua Ko u KpaeBas 3a/1a4a I YpaBHEHHS 1n-TO
nopsjka. JInHelnble ypaBHeHus n-ro nopsaka. JInHeiHbe YPaBHEHHUS n-T'O IIOPAAKA C IIOCTOSTHHBIMH
KO3 HUIIHEHTAMH.

Tema 9.7. Jluneiinsie 06bIKHOBEHHEIE Pa3sHOCTHBIE ypaBHeHHS. OCHOBHEIE MOHATHSL. CeTKH H
CeTouHble QyHKIMH. OHOPO/IHBIE H HEOJHOPO/IHBIE ypaBHeHHd. CBOHCTBA pereHwuii.

Tema 9.8. Pemenue muHEHHBIX OGBIKHOBEHHBIX Pa3HOCTHBIX YPaBHEHHUH C IIOCTOSIHHEIMH
ko3¢ punmenTamu. Ipumepsr. CHCTEMBI THHEHHBIX Pa3sHOCTHBIX YpaBHEHHH I1EPBOTO MOpSIKA.



Co,uepxcaﬂne NPaKTHY€CKHX 3aHATHI 110 AHCIHIIIIHHE

PA3JIEJI 1. AHAJIUTUYECKAS IFEOMETPHS U IMHENHAS AJITEBPA

Pewmenwne 3a1a4 nmo temam:

Tema 1.1. KommuiekcHble 4mcia, MeHCTBAS ¢ HHMH. M306pakenre KOMIIEKCHBIX uHCen Ha
IIOCKOCTH. MOAy/Ib M apryMeHT KOMILIEKCHOIO YHCIIA. Anrebpauveckas u TPHTOHOMETpHYECKAs]
(opmbI  3amucH  koMILIeKcHOro umCIA. Qopmyna Oiinepa. TTokaszaTensHas dopma 3ammcu
KOMILIEKCHOTO 4HCHa. KOopHH H3 KOMIUIEKCHBIX wYmcell. Bekropsl. JIuneitasie ONEpaluH Hajl
BeKTOpamu. CKalspHOE MPOH3BEJEHHE BEKTOPOB H €I0 CBOHCTBA. JlnuHa BekTOpa M yron mexmy
ABYM: BeKTOpaMH. CHcTeMa BekTopoB. Pasnoxkenue BEKTOpa 110 CHCTEME BEKTOPOB.

Tema 1.2. Marpuugl. Jleiicteus ¢ maTpunamu. ObparHas matpuua. Panr MaTpPHIILL
Onpenenurermn. CoiicTpa onpenenuteneii. Anrebpanyeckue ONOMHEHUS 1 MHHODEI. Beraucinenune
ONPEACITHTENIA PAa3NIOKEHHEM 110 CTPOKe (CTONOIY). CHCTEMBI THHEHHEIX ypaBHenui. Meron I"aycca.
Teopema Kponexepa-Kamnemnm. @opmynsl Kpamepa.

Tema 1.3. OmHOpomHEIe CHCTEMBI THHEHHDIX ypaBHeHUH. DyHaaMeHTanbHas cHcTeMa
pemenuii. Obmiee pemenye CHCTEMBI JTHHEHHBIX YPaBHEHHH B BEKTOPHOH (opme. YpasHernue mHHuii
TIOCKOCTH. Pasnuunble GOpMEI ypaBHEHMS NpPSMONH HA IIOCKOCTH. Yron Mexay mpsaMbIMH.
Paccrosnue ot Touku 1o npsmoii.

Tema 1.4. Kpusbie BTOpOro TIOpsNKA:  OKPY)KHOCTB, IIUIHINC, ruiepbona, mapaGona, ux
TCOMETPHYCCKHE CBOHCTBA M yPaBHEHHs. YPaBHEHHS IUIOCKOCTH M IpAMOM B IPAMOYTOJIBHO
CHCTCME KOOPAMHAT. YCIOBHS NapaUIeIbHOCTH H TICPHICHTUKYIAPHOCTH. YTIIbI MEXIy JBYMs
TITIOCKOCTAMH, MEXAY JBYMs HPAMBIMH, MEXIY TPAMON M MIOCKOCTHIO. IIpsmble U mnockoctH B
appuHHOM mnpocTpaHCTBe. IlosepxHocTH BTOpOTO nopsazaka. I'eomeTpHyeckme CBOMCTBA ITHX
TIOBEPXHOCTEH, HCCIIEI0BAHIE HX (OPMBI METOOM CEYEHHMIA.

Pasnen 2. BBEAEHUE B AHAJIN3

Pemenne 3ayau mo remam:

Tema 2.1. Qynkuus. OyHKUHOHANBHOE OTHOLICHME. Cootpercraue. Croco6er 3ananms.
OCHOBHBIE dNIeMEHTapHEIe (YHKIHH, X CBONCTBA H rpagukd.  YHCIOBBIE IIOCIIEIOBATEIBHOCTH.
Ipenen 4ucnoBoii mocnenoparensHoCTH. BeckoHEYHO Mabie M OecKOHeYHO GOJIBIIHE BETMIMHEL
CBolicTBa cXOASIIMXCS TOCITEI0BATE THHOCTEIA. Anrebpaunueckue KOMIIO3HIIHH YHCIIOBBIX
NOCICNOBATENILHOCTEH M HX npenensl. Kommoswimu ¢ HEONpeeNeHHOCTRI0.  [Ipu3Haku
CYWIECTBOBAHHA MpEJe/Ia MOHOTOHHOH OTpaHHYEHHOH ITOCIIEN0BATEIBHOCTH. ITepBriit u BTOpOIE
3amedarenbHble  npenensl.  Jlemma Kantopa. Teopema Bonenano-Beitepirpacca. IIpu3nak
bompuano-Komm.

Tema 2.2. Tlpenen ¢gyHkmmME B Touke. Ilpenen ¢yunkumun B GeckoneunocTw. ITpenensl
MOHOTOHHBIX (YHKI[HIA. HenpepeiBHOCTS  yHKIMIE B TOuke. HemnpepsBHOCTE  OCHOBHBIX
3MEMEHTAPHBIX QyHKImit. Tuisl pa3psiBoB. CBoiicTBa Gynkuuit, HempephIBHEIX Ha OTpe3Ke:
OrpaHHYCHHOCTb, CYIIECTBOBAHHE HAWOOIBIIEI0 W HAHMEHBIIEro 3HA4YEeHHH, CYIIECTBOBAHHE
NPOMEXYTOYHBIX 3HAYEHHIA.

Pasnen 3. TH®OEPEHIUAJILHOE HCYUCJIEHUE ®YHKIUIA OJTHOM NEPEMEHHOI

Pemenue 3a1a4 1o temam:

Tema 3.1. Ilpoussoanas byHkuMH, ee TCOMETPHYECKHH CMBICTI H CMBIC] B NIPHKJIATHEBIX
3aj1a4ax (CKOpOCTb, IUIOTHOCTE). DIaCTHYHOCTE Gynxmun. ITpasuna HaxoKIeHHS IIPOH3BOJTHOIA,

Tema 3.2. IlpousBognas ClOXHON W o0partHOH GYHKIHH. Huddepernuposanne pysxmmii,
33/IaHHBIX HESBHO M IaPaMETPHUYECKH.

Tema 3.3. ITonstre pynKnuY, nuddepeHnEpyeMoit B TouKe. Huddepenunan hpynknun u ero
reoMeTpudeckuii cMeici. [Tpon3Bonusie u muddepennmans: Bpicmmx HOPSIKOB.

Tema 3.4. Teopemsr ®epma, Pous, Jlarpamxka, Komm, ux npuMenenue. [MpaBuno Jlonurans.
Muorounen u ¢popmyna Teitnopa. [Ipeacrasnenue dynxumi exp(x), sin(x), cos(x), In(1+x), (1+x)°
o popmye Teiinopa.



Paznen 4. IPUMEHEHUE AHPPEPEHIIUAJIBHOI'O UICYHUCJIEHUSI JJISA
HCCIIENOBAHMSA ®YHKIIMI U IOCTPOEHMS UX I'PA®UKOB

Pemenne 3anay no remam:

Tema 4.1. Vcnoeus MomoTOHHOCTH GynkmEs.  Dxcrpemymsl byskunm, nHeo6x0MHMOE
ycnosue. JlocTaTounsle ycIoBHsL.

Tema 4.2, Otbickanne Haubomsmero u HaHMCHBIIETO  3HAYeHHH  QyHKIMH,
muddepeHmpyemoii Ha oTpeske.

Tema 4.3. Mccnepopanue Bemykinocts (yHKIHY.

Tema 4.4. Touku neperu6a. ACHMITOTEI rpaduxa pynkuun. O6mas cxema HCCIIEJOBAHHS
$yHKuME M mOCTpoeHHs ee rpaduka. YpaBHEHHE KacaTeNbHOH M HOPMANH K IIIOCKOM KPHBOH B
JIAaHHOHM TOYKeE.

Paznen S. HEONIPEAEJIEHHBIN MHTEIPAJT
Pemenue 3anay mo remam:
Tema 5.1. IleppooGpasuas hyHkuus. Heoripenenenusiit unterpan u ero croiicrsa.
Tema 5.2. TaGnuua unTerpanos.
Tema 5.3. Merozs! uaTerpupoBanus. 3amena [IEPEMEHHOM, HHTETPHPOBAHHE 10 YACTSIM.
Tema 5.4. Wurerpupopanue PallHOHATIPHBIX BBIDXEHHH, TPHTOHOMETPHYECKHX GbyHKIHH,
HEKOTOPBIX HppalMOHATBHEIX GyHKImi. [ToHsTHE 0 HeGepymuxcs HHTETpaiax.

Paznen 6. OIIPEAEJIEHHBIN HHTEIPAT

Pemmenne 3amau no remam:

Tema 6.1. 3amauu, npuBoxsIHE K TOHSITHIO OIpeAC/iCHHOro HHTerpana. OmnpeeneHHbI
HHTErpall, €ro reOMEeTPHYECKH CMBICII H CBOMCTBA.

Tema 6.2. ®opmyna Heiorona-JleiiGuuna, ee NIPHMEHCHHE JUIS BBIYUCIIEHUS ONpe/IeIeHHBIX
MHTETPaJIoB. 3aMeHa MePEMEHHOI B OIPeeIeHHOM HHTErpajie, HHTErPHPOBaHKE 10 YACTSIM.

Tema 6.3. Ilpunoxenus ONpENENCHHBIX HHTerpasioB. HecobcTrennnie HHTErpaskbl.
VHTerpuposanue HeorpaHMYeHHBIX (BYHKIHME U 1O OeckoHeyHOMY mpomeskyTKy. HecobcTReHHbIE
HHTETPAJIBI OT MOJIOKUTENBHEIX GynKimii. [Ipu3naku cpaBHeHus.

Tema 6.4. JIBoitHoii u TpoitHOi MHTETPaIbl, MX CBOMCTBA. BhIumcienre kpaTHBIX HHTETpaJioB
IOBTOPHBIM HHTETPHPOBAHHEM.

Pazpen 7. ®YHKIIUNA HECKOJIBKUX NIEPEMEHHBIX

Pemenne 3anau no remam:

Tema 7.1. OyHKUHH HECKOIBKHX nepemeHHbIX. O6nacte onpenenenns. Ipexen GyHKIHH.
Henpepesrocts. YacTHrle npomnsBomsbie. IToHbIii nuddepennman, ero reoMerpayeckuit CMBICJI,
CBA3L C Y4CTHBIMH NPOM3BOJHBIMM, IPHMEHEHHE B NPHOIMKEHHBIX BEIYHCICHHSX. UacTHie
IPOM3BONHBIC H IONHBIE IH((EepeHIHanbl BBICIIMX TIOPSAKOB. He3aBHCHMOCTE CMELIaHHBIX
NPOH3BOJHBIX OT NMopsiika AU} depeHipopanus.

Tema 7.2. DxcTpeMyMmbl (YHKIHH HeCKOJBKHX nepeMenHbpIX. Heobxomumoe yenosme
skcTpeMyma. HamGonbmee u HauMmenbimee 3HaYeHHS GyskimME B orpanmueHHOIl 3aMKHYTOM
obnactu. YCIOBHBIH 3KkcTpeMyM. MeTo MHOXHTeIei Jlarpamxka. Ilpumeps! npuMenenmii Ipu
TIOHCKE ONTHMAJIbHBIX PEIICHHIA.

Paznen 8. PSIIBI

Pemenne 3anay no temam:

Tema 8.1. IlomATHE YMCIOBOrO psiia M €ro CXOMHMOCTH. Kputepuit Komm cxomumoctu
4HCI0BOrO psna. Heobxomumoe ycnosue cxomumocts. CBoiicTBa cxomamuxcs psanos. [IpusHaku
CXOJMMOCTH pAJIOB: OOIIMH NPU3HAK, MPH3HAK CPABHEHHS, npusHak Kowm, mpusnax Jlanambepa,
HHTETpaJIbHBIA Npu3Hak Kormy.



Tema 8.2. TlomsTue SHaKONCPEMCHHOIO psijia, abCOMOTHO CXOSAIIErocs pa/a, YCIIOBHO
cxonsmerocst pana. Teopema Jlupuxine. Teopema Pumana. [lousTe 3Hakouepenyiomerocs pana.
IIpu3nak Jleii6unna.

Tema 8.3. Tlomstue (yHKUMOHATBHOTO pana. Obnacte cXOZEMOCTH. Kpurepnit Komm
PaBHOMEPHOH cxomiumocty. ITpusnak Betiepirrpacca. CroiicTea PaBHOMEPHO CXOAIMMUXCS PSJIOB.

Tema 8.4. Crenennwie pspl Teopema AGens. Pamuyc cxommmocT u CrnocoObl  ero
onpenenenus. CBOHCTBA CTENEHHBIX PSIOB. HWuterpuposanue u audepeHEpoBanye cTeneHHEIX
PAI0B.

Tema 8.5. Psgpr Teitnopa m Maxnopena. [lpumenenue PANOB K NpHOTHKEHHBIM
BBIYHCIICHHSAM,

Paznen 9. OBBIKHOBEHHBIE AH®PEPEHIIHAJILHBIE U PASHOCTHBIE YPABHEHUS

Pemenne 3amay no remam:

Tema 9.1. Muddepernnansusie YPAaBHCHHS TNE€PBOro mnopsaka. OCHOBHBIE IIOHSTHS:
ONpEAC/ICHHE, peIleHHe, ofluee peleHHe, YacTHOoe pemenne muddepeHnHanbHOr0 ypasHeHus
neporo mopsaka. Teopema Komm o cymecrsoBanmu u CIMHCTBEHHOCTH pemreHus (6e3
AokasarenbcTsa). MurterpanbHas kpusas. Hauanbubie ycnoBus. 3anada Komm. Ocobbie Touxw,
I'eomerpuyeckuii cMbic ypasHenus IIEPBOrO MOps/IKA. DNEMEHTEI KAYECTBEHHOTO aHAIH34,

Tema 9.2. Tndpepernuanpusie YPaBHCHHS IIEPBOTO NOpsiAKa. BHALI ypaBHeHHI U MeTOIBI
PElICHUS. YDPAaBHEHHS C pa3elsioNUMHUCS NCpeMEHHBIMA. Henonuele ypapHenns. JImneiingie
YPaBHCHHS, OHOPOJHEIE H HEOIHOPOHEIE,

Tema 9.3. Tudpepennuansusie YPaBHCHHS BTOPOro nopsaxka. OCHOBHBIE TTOHATHS. Teopema
Komn o cymecrBoBannm u enmHcTBeHHOCTH pemenus (6e3 nokasatenscTsa). 3agaua Kowm.
YpaBHeHHs, TOMyCKAIONIHE TOHHKEHHE NopsJIKa.

Tema 9.4. Inddepenimansusie YPABHCHUS BTOPOro mnopsiaka. JIuHeiiHsle ypaeHeHwus,
OZTHOPOJHEIE H HEOTHOPOJHEIE.

Tema 9.5. Jluneiinbie nuddepenumansHbe YPaBHCHHA BTOPOr0o NOPANKA C NOCTOSHHBIMH
koo Guuuentamu. Kpaesas 3anaua.

Tema 9.6. Tuddepenrmansusie YPABHCHHS BBICINMX MOPsAKOB. CHCTeMa ypaBHeHH i IIEPBOTO
nopsuka. Hopmansnas ¢popma. Teopema Komm. 3amaua Koy u KpaeBas 3aJ1a4a Jisl ypaBHEHHS #-TO
nopsijika. JInHeHble ypaBHEHHS #-T0 nopsiaka. JIuHeHHbIe YPaBHEHHS 1-TO NOPSIKA ¢ HOCTOSHHBIMH
KO3 pHUIHEHTAMH.

Tema 9.7. Jluneiinble 06GbIKHOBEHHEIE Pa3sHOCTHBIC ypaBHeHHS. OCHOBHBIE MoHATHS. CeTKH H
ceTouHble pyHKuHH. OHOpPOHEIE H HEOMHOpOAHEIE ypaBHeHUA. CBONHCTBA pEIICHHI.

Tema 9.8. Pemenne nuHEHHBIX OGBIKHOBEHHBIX Pa3sHOCTHBIX YPaBHEHHH C ITOCTOSIHHBIMH
ko3¢ dutmentamu. [Ipumepsl. CHCTEMBI THHEHHBIX PasHOCTHBIX ypaBHEHHMIi IEPBOTO nopsiKa.

5. OEHOYHBIE CPE/ICTBA JUUISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
[IPOMEKYTOYHOU ATTECTAITMH [IO MTOT'AM OCBOEHHSI IV CIUTLTHHb]
H YYEBHO-METOAMYECKOE OBECIIEYEHHE CAMOCTOSITEJLHOM PABOTEI
CTYJIEHTOB

5.1. Texymuii KOHTPOIL ycneBaeMocTH

Peiitunr-xonTpoan 1
1. Copmymupyiite onpenenenne nonsTHS “crcTema KOOpIHHAT” HAa MPAMOM, HA IIOCKOCTH, B
IIPOCTPAHCTBE.
2. Yro Ha3bIBaeTCs 6a3HCOM CHCTEMEI KOOpZMHAT Ha NPAMOH, Ha IIOCKOCTH, B IPOCTPAHCTBE?
3. Yro Ha3kIBaeTCA BEKTOPOM?
4. Kak 3anate BekTOp, ONpenenuTh ero AUTMHY, HAlpaBI€HHE M MPOEKIHH B JEKapTOBOMH
TIPSAMOYTOJILHOH CHCTEME KOOPJMHAT Ha MIIOCKOCTH, B npocTpaHcTBe?
5. YTo Ha3wIBaeTcs JeKapTOBOI OPTOHOPMHPOBAHHOH CHCTEMOH KOOPIMHAT Ha ILIOCKOCTH, B
IpocTpaHcTBe?



6. 3amummmte Gopmyny pasnoxkenus BCKTOpa Ha COCTAaBISIOUIHE B JEKapTOBOI NPAMOYTOJIBHOMK
CHCTCME KOOP/IWHAT Ha IUIOCKOCTH, B IIPOCTPAHCTBE,

7. Yto HasbIBaeTcs paanycoM-BeKTOpoM?

8. 3anaiite Touky u HapHCyHTe e€ 00XKeH e Ha IPAMO, Ha IUIOCKOCTH, B IIPOCTPAHCTBE,

9. 3anmaiite KoopjMHATEI HCTRIPEX BEPIIHH TPEYTONBHOH IHPAMHIBI H HapUCyHTe TONI0KeHHe
IHpaMH/(bl B IPOCTPAHCTRE.

10. 3anmuumre popmysy paccrosaus MEKIy IBYMS TOYKaMH Ha IUIOCKOCTH, B TIPOCTPAHCTBE.

11. Yo HaseBaercs CKAJIPHBIM IPOH3BE/JCHHEM JIBYX BEKTODOB; CKaJISIPHOE NPOHU3BEJEHHE — ITO
YHCIIO HIIH BEKTOp?

12. 3anummure popmymy CKAIIPHOTO IIPOU3BE/ICHHS YePE3 KOOPIAMHATEI [IePeMHOKAEMbIX BEKTOPOB.
13. Kax onpenenuts yros MEKIy ABYMs BEKTOPaMH C OMOILBIO CKATAPHOTO TIPOH3BENICHHS?

14. KakoBbl crnioco6s! 3amamus NpAMOI, 3aNHUIIHTE pa3THUHbIE (GOopMEI ypaBHeHHS NpsAMOH Ha
IUIOCKOCTH.

15. KakoBbl ¢rioco0sr 3ananus TITOCKOCTH, 3aNHUIIHTE pasIHYHbIE GOPMBI YPaBHEHHS IUIOCKOCTH B
IPOCTPaHCTRE.

16. Kaxue BekToph! HasbIBaroTCs KOJTHHEAPHBIMH, KOMILTAHAPHBIMHU?

17. Uro HasbBaeTcs MaTpHieii?

18. Yro HasbIBaercs onpenenurenem MaTpHIlbI?

19. Kak BBrMmCIMTh Onpenenutens 2-ro, 3-r0 H P-TO MOPAKA METOIOM Pa3lIOKEHHA 10 3JIEMEHTaM
mobo# cTpoku U moboro croabna?

20. Yro Ha3BIBaeTCH BEKTOPHBIM TIPOM3BE/ICHHEM /IBYX BEKTOPOB; BEKTODHOE MPOH3BENEHHE — 5TO
YHCJIO HIIM BEKTOP?

21. 3anummTe popmyny BekTOpHOTO NIPOH3BE/ICHHSA Yepe3 KOOPAHHATEI [IEPEMHOKAEMBIX BEKTOPOB.
22. Kak onpejienuTs riomaim TPCYTOJIbHUKA C TIOMOIIBIO BEKTOPHOTO

IIPOH3BC/ICHHSA, KAKOBBI JIOJDKHBI OBITH HCXOHbIE JaHHble?

23. Yro Ha3bIBaeTCH CMEMIAHHBIM IIPOM3BE/ICHUCM TPEX BEKTOPOB; CMEIIAHHOE IPOH3BENEHHE — 3TO
YHCJIO HITH BeKTOp?

24. B 4eM COCTOHT reoMeTpHYECKHil CMBICIT CMCIICHHOTO NIPOH3BE/ICHHS TPEX BEKTOPOB?

25. 3anummte opmyny cMemanHOro HIPOHM3BENICHHS 4€PE3 KOOPOMHATHEI MEPEMHOKAEMBIX
BEKTOPOB.

26. 3anumuTe ycnoeue KOMIITTaHApHOCTH TPEX BEKTOPOB C MOMOLIBIO CMEIIEHHOTO IIPOM3BEICHHS.
27. BoiBeIuTE YpaBHEHHE MIOCKOCTH ¢ MOMOLIBIO YCIIOBHSI KOMIITIAHAPHOCTH TPEX BEKTOPOB.

28. Kak onpenennts 065eM TpeyroasHoit IAPaMH/IBI C TIOMOIIBIO CMEIIAHHOTO MPOHU3BEICHHS Tpex
BEKTOpPOB?

29. 3anuumuTe ypaBHeHHE IJIOCKOCTH, NPOXOAEH 4Yepe3 TPH 3a[aHHBIE TOYKH: B YeM COCTOMT
CMBIC]T K09 QHUIIHEHTOB 3TOro ypaBHeHHs?

30. Kakosbl criocoGbI 3a1anus mpsmoii B MIPOCTPAHCTBE?

31. 3anummTe yenoBue KOJUIHHEAPHOCTH JIBYX BEKTOPOB.

32. 3anvimTe KAHOHHYECKHE YPABHEHHS NpPsSIMO¥ B MPOCTPaHCTBE.

Peiitunr-xonrpo.an 2
1. Yto Ha3BIBaeTCS KPHBBIMH JIMHHSMH BTOPOro nopsaka’?
2. 3anuimre o0IIKe ypaBHEHHS KPHBBIX THHHIT BTOPOIO IIOPS/IKA.
3. YTo Ha3bIBaeTCS OKPYHKHOCTEIO, B 48M COCTOHT OCHOBHOE CBOMCTBO OKPY;KHOCTH?
4. 3anuInKTe KAHOHWYECKOE YpaBHEHHE OKPY>KHOCTH,
5. Kak mo Bumy kaHOHMYeCKOTo ypaBHeHHs OKPYXKHOCTH YCTaHOBHTh KOOPIMHATHl LIEHTpA
OKPYKHOCTH H pajiuyc?
6. UTo Ha3bIBAETCS 3ILUTHIICOM, B YEM COCTOMT OCHOBHO€E CBOHCTBO 3JuTHIICa?
7. Kakue TOUKH IJIOCKOCTH Ha3BIBAIOTCS (oxycamu smtunca?
8. 3anuimTe COOTHOIIEHHE MEXTy IHHAME GONBIION U MaTON TIOJTyOCEH DIUTHIICA H PACCTOSHHEM
OT LIEHTPa JJUIKIICA 10 (PoKyca.
9. 3anuimmTe KAHOHHYECKOE YPaBHEHHE JILTHIICA.



10. Kax no Buny ypasHeHus smmmmca YCTAaHOBHTb KOOPIMHATHI €ro LEHTPa H JUIMHBI GOJBINON H
MaJIoi nostyocei?

11. Yro Ha3biBaeTcs runep6ooi, B yeM COCTOMT OCHOBHOE CBOMCTBO I'HIIEPGOITHI?

12. Kakune TOYKH III0CKOCTH HA3BIBAIOTCS doxycamu runep6oe:?

13. 3anummute cooTHOImEHHE MEX1y JUIMHAMH JICHCTBUTEILHON U MHHMOL nosyoced runepboIIsl |
PAcCTOSHHEM OT LEHTPa runepbonsl 10 dokyca.

14. 3anuunre kaHOHHUECKOE ypaBHEHNE rHIIepOOoIIEL,

15. Kak mo Bumy ypasHenus THMIEPOONIBI  YCTAHOBHTh KOODIMHATH €& HEHTPa H ITHHBI
JIEHCTBUTETBHOH U MHHUMOG rnoyuyocei?

16. 3anummure ypaBHeHHE acumnToT runepoomLl.

17. Yro na3sbiBaercs napabosoii, B 4eM COCTOHT OCHOBHO€ CBOMCTBO 1apabosib?

18. Kakas Touka mi10ckoCTH Ha3sIBaeTCS doxycom mapaGosr?

19. UTo HaswIBaeTcs MupeKTpHCOi napaloisl, 3aIUIINTE YpaBHEHHE JHPEKTPHUCEI.

20. 3anHiIkTe KAHOHHYECKOE YpaBHEHHE nmapabobl.

21. Kax 1o Buny ypaBHenus napaGous: YCTAaHOBHTH KOOP/THHATHI BEPUIMHBI APaBOIIBI M MOJIO0KEHHE
JAHPEKTPUCHI HA IIOCKOCTH?

22. 3anummTe 0b1Iee ypaBHEHHE OKPYXHOCTH, 3JLIHIICA, THIIEPOOIIBI H MapaboJIsL.

23. Tlpu KakHX yCJIOBHSX H3 OGIIEro YPAaBHEHHS OKPYXHOCTH, DIUIMIICA, THIIEPGOITEL, mapabosr
nonyvaem oOmiee ypaBHEHHE OKpYXKHOCTH, obmee YPaBHCHHE >IumHIICA, o0Liee ypaBHeHHE
rumnepbosbl, obuiee ypaBHeHHE MapaGois?

24. Bemonuute npeoGpasoBanme 06mIEro YPA4BHCHHS OKPYKHOCTH K BHAY KaHOHHYECKOIO
YPaBHEHHS OKPYKHOCTH.

25. Bemonuute npeobpazoBanue o6mero YPABHCHHA SIUIAIICA K BHIYy KAHOHMYECKOIO ypaBHEHHS
9JUIHIICA,

26. BemonuuTe npeo6pasoBanne o6Imero YPaBHEHHS IHIIEPOOIIBI K BHIY KAaHOHHYECKOTO YPaBHEHHS
THIIEPOOJIEL.

27. Bemonnute npeo6pasopanue 061mero YPaBHEHHsI TapaboJIbl K BHAY KaHOHHYECKOro YPaBHEHHUS
napaboJbL.

Pelirunr-xonTpoan 3
1. Cdopmynupyiite ompenenenue HCTIPEPBIBHOM B TOYKe (YHKIMH, 3amUIIATe yCIIOBHE
HENIPEPEIBHOCTH.
2. B KakoM cityuae CHMBOJIBI NIpefieNia H (PYHKIMHM MOYKHO [IOMEHSTH MecTaMHu?
3. Cdopmymupyiite Teopembl o HENIPEPRIBHOCTH ~ OCHOBHOH  DJIEMEHTAPHOH (DYHKIHH W
3IEMEHTApHOH QYHKIUH B KaXI0H To4YKe 06/1acTH OMpe/Ie/IeHus.
4. UTo HasbIBaeTCA TOYKOH PasphIBa PyHKIUK?
5. Uro HaspIBaeTCs TOUKOH pasphiBa 1-ro poJia, IPUBE/IMTE IPUMED.
6. UTo HasbIBaeTCA CKAYKOM DYHKIIHH B TOUKe, NIPUBE/IMTE IIPUMED.
7. UTo Ha3BIBAETCS TOYKOM YCTPAaHHMOTO paspbiBa, IPUBEMTE [IPUMED.
8. Uto HasbIBaeTCs TOUKOH pa3peiBa 2-r0 poJia, IpHBEIUTE IPHMED.
9. Yro HasbIBacTCs HEdNEMEHTAPHOM dyHKUKeEH, pHBeHTE IPUMED.

5.2. [IpomexkyTOYHASI aTTeCTANHS 110 HTOraM OCBOEHHS JUCLHILTHHEI (3K3aMeH)

KonrtpoasHsie Bonpocsl k IK3aMeHy
1. Marpunsl. JleiicTBus Haj MaTpHUIIaMH.
2. Onpenenurenn. ColicTBa onpeenuTeeii.
3. Obparnas MaTpuIa.
4. Panr MaTpuIipl.
5. CHCTEMBI JIHHEHHBIX ypaBHEHHI.
6. Teopema Kponekepa-Kanemnmm.
7. ®opmyier Kpamepa. Meton Iaycca.



8. Bexropsl. JIuneiinsie OIEpal{H HaJl BEKTOpaMH.

9. Ilpoekuus BekTopa Ha och. Pasoxkenue BEKTOpA I10 OpTaM KOOPHHATHBIX OCEif.
10. Monyns Bextopa. Hanpagsnsiomme KOCHHYCBI.

11. JleficTBHS HAX BEKTOpaMH, 3a/1aHHBIME IPOEKITHSAMH.

12. CxanspHoe npoussenenne BEKTOPOB H €ro CBOHCTBA.

13. BekropHoe npousenenne BCKTOPOB H €ro CBOHCTBA.

14. CmemanHoe npousseenune BEKTOPOB H €ro CBOHCTEA.

15. CucreMa koopiHaT Ha MIOCKOCTH. IIpeoGpasoBanue cucteMb! KoopauHar.

16. YpaBHeHus npsAMOii Ha IJTOCKOCTH.

17. MuoxectBa. Yncrnossle MHOXecTBa. MHOKECTRBO ACHCTBUTENIBHBIX YHCEL.

18. YuenoBsie npomexyTKH. OxpecTHOCTE TOYKH.

19. Oynxims. Cnocobs! 3ananus yHkimi. OcHOBHBIE XapaKTEPUCTHKH QYHKITHIA.
20. Obparnas ¢pynknus. CroxHaas byHKIHS,

21. IMocnenosarensnocT. Yncnosas IIOCJIEIOBATENBHOCT.

22. Ilpesen 4HCII0BOM MOCITE0BATEILHOCTH.

23. Tlpenen pynxiuu B Touke. OnnocTopoHHHE npejiebL.

24. Beckoneuno Gonbuas GyHKIHS. BeckOHEUHO Mabie GyHKIHH.

25. Tlpu3Haky cymecTBOBaHMSs npeznenos. [lepselit # BTopoit 3amMeuarenpHbIE IpeJebI.
26. CpaBHeHHe GECKOHEUHO MATBIX yHKIHIT. DKBHBANEHTHBIE GECKOHEYHO MATkIe,
27. HenpepBIBHOCTE (hyHKIHH B TOUKe. HenpepsisHocTs B uHTEpBaNe U Ha OTpe3Ke.
28. Touxu paspeiBa GyHKIHIA U KX Kj1accu(puKarus.

29. TlpoussosHas Gpynknun. Ousnyeckuii u T€OMCETPHYCCKHH CMBICIT IPOM3BOHOIA.
30. CBsI3b MEXIy HENPEPBLIBHOCTHIO U naddepernupyemMocTsio GyHKIHY.

31. IlpousBosHas cyMMBI, pasHOCTH, TIPOM3BEJICHHS H YACTHOTO ()yHKIIHIA.

32. IpousBoaHas CIOXKHOI H 06paTHO#H GbyHKIHI,

33. TIpou3BoIHBIE OCHOBHEIX 9JIEMEHTApPHBIX ()yHKIHI.

34. KoMIuiekcHbIe 9uca.

35. Heonpenenennsiii uaterpan. OCHOBHbIE TOHATHS U CBOHCTRA.

36. MeTox HHTErpUpPOBaHHS MOICTAHOBKOI.

37. Metox HenocpeICTBEHHOTO HHTEIPUPOBAHHS.

38. MeTon HHTErpHpPOBAHHUS 110 YACTSM.

39. Paunonanbuble GyHKIHH.

40. MHTErpHpOBaHHE PALIHOHAIIBHEIX npobeii.

41. MuTerpupoBanye TpPHrOHOMETPHYECKHX byHKIHiA.

42. IaTerpupoBanue HppanHOHAIBLHbIX byHKIHIA.

43. OmnpeneneHHBIA HHTErpanm Kax NpeZieNT MHTETPAIbHOH CyMMBI. ['eOMeTpHUecKHii cMBICT
ONpPE/IENIEHHOr0 HHTETPaIa.

44. ®opmyna Hetorona-JlelGHuna. WHTerprposanme B CHMMETPHYHEIX Ipe/eax.
45. HecoOGCcTBEHHBIE HHTErPAITBL

46. Beryucinenue miomanei miockux ¢uryp.

47. BbIYHCIEHHE ITHHEI JyTH TIIIOCKOH KPHBOH.

48. BerumciieHne IO 14 TTOBEPXHOCTH.

49. Beruncienne o6beMa Tena.

50. OyHKIMM HECKOIBKHX MEPEMEHHBIX.

51. Muddepennnanshsie ypaBHeHuHs, OCHOBHbIE TOHSTHS.

52. YpaBHEeHHs! ¢ pa3/IeIIsIOMMMUCS IepEMEHHBIMH,

53. OnHoposHble MU depeHIHAIBHEIE ypaBHEHHS.

54. Jlunetinple ypaBHeHus. Y paBHeHHE Bepuymm.

55. YpaBHenua B nonHbIX mudbdepeniuanax.

56. Ypasnenus Jlarpamxka u Kiepo.

57. YpaBHeHHUS], TOMYCKAIOMHE ITOHHKEHHE TopsAaKa.

58. Jluneiinsle nuddepenimansupe YPaBHEHHS BTOPOTO MOPSIIKA.



59. UnrerpupoBanue nuddepeHunatbHbIx YPaBHEHHH BTOPOrO MOps/IKa.

60. HTerpupoBanne TMHEHHBIX 0OBIKHOBEHHBIX nuddepeHnnanbHpIX ypapHeHuit BTOPOTO MOPSIIKa
C MOCTOSIHHBIMH KO3()QHIHEHTAMH.

61. Jlnueitnbe HeoHOPOHBIE MU((epeHITHATEHbIC YPaBHEHHS BTOPOTO IIOPSIKA.

62. Jluneitnble HEOTHOPOIHBIE Ju(depenaIbHble ypaBHEHAS BTOPOIo MOpsiKa CO CIEIHATBHO
MPaBOH YacThIO.

63. Uncinossie psagpL.

qE 20 )

10.
LE.
12:

13.

14

5.

16.
17,

18.
19.

20.
21,
22,

23.

24.
25,

Konrpoannsie Bonpocs! k 3auery (mepearrecTauus)
Marpuust. [lefictus nan matpunamu. Onpenemurens. CeoiicTsa OIpe/ieTHTEEN.
Ob6parnas matprna. Panr MaTpuusL.
CHCTeMBI THHEHHBIX ypaBHEHHIA. @opmyisl Kpamepa. Merton IMaycca.
Bekropel. JluHeiinble onepanum masn BekTopaMH. IIpoexkmus Bektopa Ha ock. Paznoxenue
BEKTOpa I10 OpTaM KOOPJHHATHEIX OCEH.
Monyne Bexropa. Hampasnsromme KocmHyCEL CkaispHOe TpoM3BeleHHE BEKTOPOB H ero
CBOMCTBA.
BekTopHoe npownsBesieHre BEKTOPOB U €ro cBOHCTBA. CMeIaHHoe IPOU3BE/IEHHE BEKTOPOB H
€ro CBOMCTBA. Y paBHEHHS MPAMOH Ha MIOCKOCTH.
Oynxumst. Crnocobsl 3ananus ¢ynxuuit. OcHOBHbIE XapaKTepHCTHKH ¢yukimit. O6partHas
Gynxums. Crnoxnas QyHKImsL.
IIpenen uncI0BOM MOCTEIOBATEILHOCTH. [Ipenen ¢pynkuuu B Touxe. OnHocTopoHnue npenensl.
Beckoneuno Gonbmas Gpynxmms. Beckoneuno maibie (ynxmn. CpaBHenne GecKOHEYHO MabIX
(ynxmii. DxBUBaTEHTHEIE GeCKOHEUHO MabIe.
HenpepeiBHOCTh hyHKIMIT B TOUKE. HenpepsiBHOCTE B HHTEpBasie U Ha oTpeske.
INpousBomuast pynkimu. uznueckuii u TEOMETPHYECKHH CMBICIT IIPOHM3BOTHOIA.
IIponssonnas cyMMBI, pasHOCTH, POH3BENCHHS H YACTHOIO bynximit. [TpoussoaHas cioxHOM
4 00paTHO# (QyHKIHI.
Merox unterpupoBanns noacranoskol. Merox HETOCPE/ICTBEHHOrO MHTErpupoBanus. Metos
HHTETPHPOBAHHUS TI0 YaCTAM.
HHTerpupoBanme panuoHaTBHEIX Apobeii. Wnterpuposanne TpuroHoMeTpHueckmx QyHKIHiA,
HWuTerpupoBanne HppanMoHaTbHBIX GynKIwmii.
OnpeneneHHslii WHTErpa; Kak Ipe/ie]l HMHTETPAalIbHOH CyMMBL ['eoMeTpuueckuii cMbic
OIpEENICHHOTO HHTErpaa.
®opmyna Hetorona-JleiiGuuna. Hurterpuposanye B CHMMETPHYHBIX Ipejenax.
Boramcienne miomazneii miockux ¢uryp. Bemmcrenne JJIMHBIL JIyTH TUIOCKOH KpPHBOI.
Bsraucnenue miomany nosepxuocTy. Beraucienne o6sema Tea.
DyHKIHH HECKOIBKHX I1EPEMEHHBIX.
Huddepennnansuble ypasHeHHs. OCHOBHBIE IMOHSTHSL. VpaBHEHHS ¢ pasjensommMHCs
IIEPEMEHHBIMH.
Onmnoponnste nuddepenunansuse ypaprenus. JIureiHbe YpaBHeHHs. YpaBHeHue Beprym.
YpaBHeHHs B ONHEIX AU depeHnuanax.
Jlunedinsie  nmuddepennmansubie YPaBHCHHS ~ BTOpPOro  mopsnka.  HuTerpupoaHme
Au(epeHIMaTbHBIX ypaBHEHHH BTOPOTO NOpsiJIKa.
HurerpupoBanue JIMHEHHBIX 0OBIKHOBEHHBIX A epeHIHaNbHbIX YpaBHEHHMIA BTOPOI'O MopsiKa
C NOCTOSHHBIMH KOY((QHIIHEHTAMH,
JluneiiHbIe HeoHOPOTHBIE TH((epEeHIHATBHbIE YPaBHEHHS BTOPOTO NOPSIKA.
Yucnossle psibl.



5.3. Camocrosrenbuasn paGora oby41aromerocs.

Camocrostensras paGora CTYIICHTa COCTOMT B BBHINONHEHHM 3afaHMH THIIOBOrO pacuera,
0()OPMIISIEMOTO OTAEIBHEIM OTYETOM H 3aIHIIaEMOTO CTYIEHTOM.

Bonpocer g CPC
Paznen 1. Meron xoopunar. Komnnexchsie uncna, neiictaus ¢ mumu, Bexkropsr. Jluneiinsie
Onepauuy Hax BeKTopamu. CkalspHoe npousBeneHue BCKTOPOB H €ro cBofictsa. CHCTeMa BEKTOPOB.
Paznoxenue BekTopa no cucreme BEKTOPOB.
Marpuuer. [leiicTus nan MatpullaMu. O6patHas martpuna. Panr MaTtpuuel. Onpenenurey.
CaoiicTea onpenemurereii.

Pasnen 2. Oynkimn. OcuoHsie SJIEMEHTapHbIe QYHKIMH, HX CBOHCTBA U rpadpuxu. CpoiicTsa
(yHKIHI HenpeprIBHEIX Ha OTpe3Ke.

Pasnen 3. Ipomsroauas (yHKUME ee reoMeTpHuecKmii H (usnyeckuit cMebic. [Tponssonnas
CYMMBI, [IPOH3BE/ICHHS H 9acTHOTO. Ee reoMeTpruueckmii cMbic u CMBICIT B IPHKJIATHBIX 3a/1a9aX.

Pasznen 4. Onpenenenuprit HHTETpall KaK Ipejie]l HHTerpaabHOM CyMMEIL. OCHOBHBIE CBOMHCTBA
OmpezicIeHHOr0 uHTerpana. I[IpomsBojguas HHTErpana Mo mnepeMeHHOMY BEPXHEMY mpeneny.
®opmyna Helotona-Jleit6uuna. Beramcnenune onpenenennoro HHTEIpalla: HHTETPHPOBAHHE 110
4acTaM H MOACTaHOBKOH. IIpuGimxeHHOe BhIuMCIeHHE ONPC/ICTICHHOrO HMHTerpana: (GopMyIisi
TNIPAMOYTOJIbHUKOB, Tpaneuuit 1 Cumncona. HecobcTBeHHEIe HHTErpaisl. Mcnosne3oBanue nousTus
ONPEICIIEHHOr0 HHTErpalia B 3KOHOMHUKE.

Pa3pen 5.

Yucnossle psael. CXOXUMOCTD | cymma psaa. Heobxomumoe yenosue cxonuMoctH. JleiictBus
O CXOMAIMUMHCS pAfaMH. YHCTIOBBIE PAIBI ¢ IONIOKHTEbHBIMH 4ieHamu. Joctatodnsle npusHaky.
YCIIOBHEIE CXONUMOCTH MaTeMaTHYecKHe: cpaBHeHHus, [lanamGepa, pamukaibHbif npusHak Ko,
HHTETpaibHB npu3Hak Koy, 3HaKonepeMeHHble PSIBL. AGCONIOTHAS H YCJIOBHAsd CXOIHMOCTH.
3HaKoYepeyIoIuMecs psIbL. ITpuznaxk Jleit6uuna.

OyHKuHOHANBHBIE psabl.  O6acTs CXOMMOCTH. IIOHATHE paBHOMEPHOH CXOMUMOCTH.
Teopema cxomumoctn UeGpimena. Teopema. Beiiepmrpacca. Croiicrsa PaBHOMEPHO CXOIANIMXCS
panos. Crenennrie psinsr. Teopema AGes. Paguyc cxomumoctu. OcHoBHBIE CBOMCTRA CTENEHHBIX
panoB. PasnoxeHHe (QyHKIMH B CcTelmeHHEIe pansl. Pan Teitnopa u Maknopena. IMpumenenne
CTENCHHBIX PAZIOB K NPHOIHIKEHHBIM BBIYHCICHHSIM.,

Pasnenr 6. OcHoBHble momsTHSL. Auddepennmansurie ypasnenus c PasAesIONIMMHUCS
epeMeHHbIMH.  OnHOpomHble aH(epeHnHabHbIe YPABHEHHS I€PBOro mnopsaka. JIuuelHple
nuQQepeHHanbHble  ypaBHEHHS NIEPBOrO  IMOpsJIKA. Huddepennuansnusie YPaBHEHHH,
AOIYCKaIOMHE MOHMKEHHE mopsiaka. JInHeiHbIe nuddepeHnanbHEIe ypaBHEH S BTOPOIO IMOpsKa
¢ IOCTOSHHBIMH  Ko3(duuuentamu. Hcemons3osanue nuQEpEHIMATBHEX  ypaBHeHHH B
9KOHOMHYECKOH THHAMHKE.

@OoH  OEHOYHEBIX Marepuanos  (®OM) s mpoBenenus aTTeCTallud  YPOBHS
COPMHPOBAHHOCTH ~KOMIIETEHITHI 00y4alOmuXCcs MO0 UCLHIIHHE 0pOpMIAETCS  OT/IENBHBIM
JIOKYMEHTOM.



6. YYH4EBHO-METO/JIUYECKOE U HHP®OPMAIMOHHOE OBECIIEYEHUE AUCITUILTUHBI

6.1. KnnrooGecneyennocrn
HaumenoBanue nureparypsi: 4BTOp, Ha3BaHKe, BUJ W3/IaHMHS, I'on KHHUI'OOBECITEYEHHOCTb

H31aTeNLCTBO u3janua | Hanwuwe B anekTpoHHOM KaTanore I5C

OcHoBHas uTepaTypa

1. Kparkuii Kypc BbicIIeli MaTeMaTHKH - yuebHuk : [16+] / K., 2020 ht_tps://biblioc]ub.ru/index.php?page=boo

B. Bangun, ®. K. Banauu, B. H. Hoxeddans u ap. ; nox obwr. k&id=573171
pen. K. B. banauna. — 4-e uzn., crep. — Mocksa : Jlaurkos u
K®, 2020. - 512 c. : un. — ISBN 978-5-394-03643-9.

2. Bynax, b. A. Matemaruka. C60pHuK 3a1a4 1o 2020 https://znanium.com/catalog/product/120
yriyGnenHoMy kypey : yueGHo-MeToaHueckoe nocoGue / E. A. 1320

Bynax, H. JT. 3on0tapesa, 0. A. ITonos [u 1p.] ; mox pea. M.
B. ®enorosa. - 5-e u3n. - Mockaa JlaGoparopus 3uanmii,
2020. - 329 c. - (BMK MI'V - mkorne). - ISBN 978-5-00101-

707-3.
2. BuicIas MaTeMaTHKa /U SKOHOMHCTOB: cOOpHHUK 3312y ; 2019 hgps://znanium.com/catalog[productf%9
yuebHoe nocobue /T, U, Bobpuk, P. K. I'puHUEeBHuYIOC, B. U. 742

Marsee [u ap.]. - 3-e u3n., Henp. - Mocksa : HHOPA-M,
2019. - 539 c. - (Beicuiee oGpasoBaHye: bakanaepwar). - ISBN
978-5-16-010074-6.

JononnurensHas tuteparypa

1. Kypc Bbicuieii MaTeMaTuKy [Uisi 5KOHOMHCTOB - YueOHHK / 2021 https://manium.com/catalogzproduct/ 173
noa pea. P.B. Carurosa. — Mocksa : UHOPA-M, 2021, — 5644

647 c. — (Bbiciuee obpasoBanme: BakanaBpuar). — DOI
10.12737/13680. - ISBN 978-5-16-011091-2.

2. Marematuka : yue6Hoe mocobue / 1O. M. Hanwunos, JI. H. 2019 hr_rps://znanium.com/catalog[productf989
KypGenko, T'. A. Hukonosa [u ap.] ; non pen. JI. H. 799

Kypbenko, I'. A. Hukonosoii. — Mocksa HH®PA-M, 2019.
— 496 ¢. — (Bsicwiee o6pasoBanue: Bakanaepuar). - ISBN
978-5-16-010118-7.

6.2. Ilepnoanueckue w3nanus

1. U3Bectus By3oB. MaTtemaruka

2. MarematnyecKkoe MoJIeTHPOBaHHE,
3. Mudbdepenimanbable ypapHeHus.,
4. Ycnexu MaTeMaTHYeCKHX HaykK.

6.3. UuTepHeT-pecypceni

1. O6pasosarensusie pecypest — http://window.edu.ru/

2. O6pazoBaTebHbIi MaTeMaTHYECKHI CaliT — http://www.exponenta.ru/
3. Maremarnyeckas sHuuknonequs — http://allmath.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHMIE AACIHTATIIAHBI

JInst peanusanuu JaHHOMH TUCIUILIMHBI HMEIOTCS CHCHHAIBHBIC TIOMEIIEHHUS UL IPOBEICHHUSI
3aHATHH JIEKIIMOHHOTO M NPaKTHYecKoro Thna. [Ipaktiueckue paboTe!l mpoBoaATes B NaGoparopun
YHCIIEHHBIX MeTOIOB (405-3).

[lepeuens HCIIOJIB3yeMOro THIEH3HOHHOTO IpOrpaMMHOro obecneyeHus:

1. Microsoft Excel

2. Maple

3. MATLAB



Pa6ouyro [IpOrpaMmy COCTABHII: /
A-T-H., ipodeccop kab. DAnIl Manadeesa A A. —

[

Penensent (npencrasurens pabotonarens): s 2
3aMECTHTEINb TUPEKTOpa 10 pa3suTHio 000 «bananc» Koxun A B. / C L/
s

[Iporpamma paccMoTpeHa 1 oxo0peHa Ha 3aceanun Kaenper GAull
llporoxon Ne 7 o1 J004 7021 roza @
3aBeyrommii Kaenpoit GAull K.(.-M.H., nonenr Bypxos B.JI.

PaGoyas mporpamma paccMoTpena u omobpena ma s3acenanmu Y4e0HO-MeToaMYeCKol KoMuccHy
Hanpasienus 38.03.01 «DkoHoMuKay

Iportokon Ne / or 500 Ll {rona A M/

IIpencenarens xomucenn: A.3.H., Ipodreccop 3axapos I1.H. /




JIMCT NEPEYTBEP/IEHUS$I
PABOYEI! IIPOI'PAMMBbI JIACLHMITIAHBI

PaGouas nporpamma opobpena na AL ~A0A 3 ydeGHBIi rox

ITporokon 3acenanus xadeaper No [0 0T _AY.O6. AOLR_rona

3aBexyromuii kadeapoii 7%2@#—_ ......

Pabouas nporpamma ono6pena na ___ v4eOHLI ron
IIporokon 3aceaanus kadeaprr No 01 1o/1a

3aBenyromuii Kadeapoii

Pabouas nporpamma o106pena na yueOHbIH roa

[Ipotokon 3acenanus kadeapsr No oT roza

3aBenyromuii kKadeapoii

PaGouas nporpamma onoGpena Ha yueOHBIi rox

IIporokon 3acenanus kadeaprr No oT ___roja

3apeayromuii kadbeapoit R,




	b64c3384a4522ed835306080e480135e83d5b8d7b060398063f68532fae5a5d3.pdf
	17b81a2a0da2db0f6d14ea6af6820b3d2e2649e999b36f64b86cf5ede6d2042d.pdf

