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1. HEJIb 1 3AJIAYHU OCBOEHUA TN CHUIIJINHBI

Heas aucuumiauubl:  QopMupoBanue ©  pa3BuUTHE  0O0IIE-TIPO(ECCHOHATBHBIX
KOMIIETEHIIUH y CTYJEHTOB Ha OCHOBE N3Y4YEHUS] OCHOB BBICILIEH MAaTEMATUKH.

3agaun:

1. ChopmupoBate y CTYAEHTOB IpEACTaBIE€HUS OO0 OCHOBHBIX IOHATHSIX BbICIICH
MaTEeMaTHKH.

2. ChopmupoBaTh y CTYAEHTOB IpeJCTaBiIeHHE 00 00NACTAX MPUMEHEHHs U3y4aeMbIX
TTOHSATHUH.

3. CchopmupoBaTh y CTYJEHTOB YMEHHE NPOU3BOJUTH HEOOXOAMMBIE BBIYMCIUTEIbHBIE
OTIEepaLlNU C U3Y9aEMBbIMU MOHSATHIMHU.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI

HucumiumHa «BpIcmiass MaremaTthka» —sBISETCS 4acTblo y4eOHOro TIulaHa 1o
HarnpaBiaeHuto moarotoBku 09.03.03 IlpuknagHas wuHpopmaruka, npoduias «lIpukiamHas
uHpopmartuka B ynpasieHuu IT-npoekramuy. Jucuunauna 51.0.04.01 «Beiciias marematuka»
BKtoueHa B brok b.1 «/lucuuminnel (Moaymnu)» U SBISETCS cOCTaBHOM 4acThio pazaena b1.0.
«O6s3arenpHas 4acthy», b1.0.04 «Marematudeckuii Moaynb». JlMCHHIITMHA peanu3yercs B

HTI'CIIN nHa kadenpe ecTecTBEHHBIX HayK U (PU3UKO-MaTeMaTHYECKOro 00pa30oBaHUsl.

JlaHHas IUCUMIUIMHA JIOTUYECKH CBSI3aHA C AUCUUILUIMHAMUA MAaTEMAaTHYE€CKOIO0 MOIYIS —
Teopuss BeposSTHOCTEHW M MaTE€MaTUYEeCKas CTAaTUCTUKA, JAMCKPETHAsh MAaTeMAaTHKa, KOTOpbIE
M3y4arTCA Ha IEPBOM — BTOPOM KypcCax.

3. PE3YJIBTATBI OCBOEHUA JUCHUIIJIMHBI

HI/ICHI/IHHI/IHa HallpaBJICHA Ha q)OpMI/IpOBaHI/Ie U Pa3BUTHC CIICAYIOIINUX KOMIIECTCHIIUM:

Tao6mmma Ne 1

KO,Z[ W HAMMCHOBAHHUEC KOMIICTCHIINH

KO,Z[ 1 HAMMCHOBAHHUC MHIANKATOPA JOCTHKCHUS KOMIICTCHIIMN

VYK-1. Crioco0eH OCyIIECTBIIATh
IIOUCK, KpUTHUECKUI aHAIIN3

Y CHHTE3 HH(OPMAaLuH, TPUMEHSATh
CUCTEMHBII MOAXO IS peIIeHus
MOCTaBJICHHBIX 3a]1a4

MVYK 1.1. 3naetr ocHOBHbBIE HCTOYHHUKN U METObI IIOMCKA
nHGOpPMAITUHU, HEOOXOAMMOM JIJIsl pEIICHHUs TIOCTABICHHBIX 3aja4

NYK 1.2. YMeeT ocyIiecTBIsATh IIOUCK WHPOPMAIHH IS
pEelIeHus TIOCTaBJICHHBIX 33/1a4, IPUMEHSTh METO b
KPUTHYECKOTO aHajIM3a U CUHTE3a MH()OpMaIIUU

NYK 1.3. ['paMOTHO, JIOTUYHO, aPTYMEHTUPOBAHHO (HOPMUPYET
COOCTBEHHBIE CYXKJICHHUS U OLICHKH; OTJINYACT (DAKThI OT MHECHHIA,
HMHTEPIPETAMH U OIICHOK; IPUMEHSAET METOJIbI CUCTEMHOTO
MOJIX0J1a JIJIsl PEIICHHUs TIOCTABJICHHBIX 33124

OIIK-1 CriocobeH NpUMEHSTh
€CTECTBEHHOHAYYHBIE U
oOlIenH)KeHEPHBIE 3HAHUS, METO/IbI
MaTeMaTHYECKOTr0 aHaIK3a 1
MOJIEIIMPOBAaHHUS, TEOPETUIECKOTO U
IKCIEPUMEHTATLHOTO CCIICJIOBAHUS
B IpoeCcCHOHATEHOH 1eSITETLHOCTH

OIIK-1.1. 3HaeT OCHOBBI MAaTEMATHUKH, (PU3UKH, BEIYUCIIUTEIBHOMN
TEXHHUKH U TPOTPAMMHPOBAHHSI.

OIIK-1.2. YMmeeT pemats cTangapTHEIE IPOGECCHOHATBHBIE
3a[a4M C IPUMEHEHNEM eCTECTBEHHOHAYYHBIX U 0011Ie-
WH)XCHEPHBIX 3HAHNH, METO/I0B MaTEMaTUYECKOI0 aHaIN3a 1
MOJIETTUPOBAHMSL.

OIIK-1.3. Opraam3yer ucciea0BaHne 0OHEKTOB
po(heCCHOHAIBHOM IeATENbHOCTH

OIIK-6 CriocobeH aHaau3upoBaTh U
pa3pabaTeIBaTh OPraHU3AMOHHO-
TEXHUYECKUE U IKOHOMHUYECKHUE
MPOLIECCHI C TPUMEHEHUEM METO/I0B
CHCTEMHOTI'0 aHaJIN3a U
MaTeMaTHYEeCKOTO MOJICITUPOBAHHS

OIIK-6.1. 3HaeT OCHOBBI TEOPUH CUCTEM M CUCTEMHOT'O aHAJIN3a,
JUCKPETHOM MaTeMaTHKH, TEOPHUH BEPOSITHOCTEN U
MaTeMaTHYeCKOW CTATUCTUKH, METO/IOB ONITUMHU3AINH U
WCCIJIEIOBAHNUS OIlepalvii, HEUETKNUX BBIYMCICHHH,
MaTEMAaTHYECKOTO U IMUTAIIMOHHOTO MOAETHUPOBAHMSL.

OIIK-6.2. YMeeT NpuMeHsITb METOIbI TEOPHH CUCTEM U
CHCTEMHOI'0 aHaJIN3a, MaTeMaTHYECKOI0, CTATUCTUYECKOIO U
MMUTALMOHHOT'O MOJIEIMPOBAHUS ISl aBTOMAaTH3aLUY 33124
NPUHSITHS PELICHUH, aHaIi3a HHPOPMALMOHHBIX TOTOKOB,




pacdeTa SKOHOMUYIECKOH 3P PEKTUBHOCTH U HANCIKHOCTH
MH(POPMAITMOHHBIX CHCTEM M TEXHOJIOTHH.

OIIK-6.3. IIpoBoauT HHXEHEPHBIE pacueThl OCHOBHBIX MOKa3aTeIel
PE3yJIbTATUBHOCTH CO3/IaHMsI M IPUMEHEHUS] MHPOPMAIIMOHHBIX CHCTEM
U TEXHOJIOTHH.

B pesynbrare 0CBOCHUS IUCHUILTUHBI 00YYaIOLIHIACS JOIKEH:

3HaTh:

31. Onpenenurens KBaApaTHON MAaTPUIIbl, €T0 CBOWCTBA U MPUIIOKEHUS.

32. Buabl U CBOWMCTBA MATpUI], CUCTEMbI JUHECUHBIX YPABHEHMI, BEKTOPHl U ONEpaliu
HaJl HUMHU.

33. KpuBble 1 MOBEPXHOCTH BTOPOTO MOPSAKA.

34. Metoas! auddepeHInanbHOr0 U HHTETPATLHOTO HCYUCIICHUS.

35. Metoasl pemenus nuddepeHuanbHbIX YpaBHEHUH IEPBOTO U BTOPOTO MOPSIIKA.

36. Psizibl 1 X CXOIMMOCTB, Pa3JIOKEHUE SIEMEHTAPHBIX (DYHKIHIA B PSI.

Ymers:

V1. [IpumensTs annapaT JIMHEHHOW anreOpbl U aHAIUTUYECKON reOMETPUU AJIsl PELLICHUs
CTaHJApTHBIX 3a/]a4.

¥2. Ctpoutb KpuBbIE U MOBEPXHOCTU BTOPOTO MOPSIJIKA.

V¥3. UccnenoBaTh PyHKIMU U CTPOUTH UX TPAPUKH.

V4. Pematp muddepeHnmaibHbIe YpaBHCHHUS.

Y5. UccnenoBaTh psiibl HA CXOJUMOCTb.

V6. Paznararhb B cTenieHHbIE PsLJibl 3JIEMEHTAPHBIE (DYHKIUU.

Baagerp HaBbIKAMHU:

B1. Pemenus TMNUYHBIX 3a/1a4 BHICIICH MaTeMaTHKH.

B2. ToxxaecTBeHHBIX IPEOOPa30BaHUN U BEIYMCIUTEIbHBIX JICHCTBHM.

B3. Ilpuémamu ananm3a wuHpOpMamuM, NPEACTABICHHOW B 3ajJade, ¥ IMOCTPOCHHS
MaTeMaTUYeCKOW MOJEINHN JIJIsl PEILICHUS 3aauH.

4. CTPYKTYPA U COAEP) KAHUE JUCIUIIJIMHBI
4.1. O0beM JUCHUILIMHBI H BU/bl KOHTAKTHON H CAMOCTOSATEJIbHOI padoThI
OOr11asi TPYI0EMKOCTh JUCIMIUIMHBI cocTaBisgeT 9 3auéTHbix eauuuibl (324 gaca), ux
pacripeziesieHne 1o BujaaM paboT mpeactaBiieHo B Tadsmie No 1.
Tabmuma Ne 2
Pacnipenesienue Tpya0eMKOCTH JUCHHUILIMHBI 10 BUAaM padoT

®dopma obydeHus
Bug pabotsr Ounaga
1-3 cemecTpsl
O01mas TPya10eMKOCTh TUCHHIINHBI 110 YIeOHOMY IJIaHy 324
KonTakTHasi paboTa, B TOM 4HCIIE! 114
Jlexuuu 42
IIpakTUyueckue 3aHsATUA 72
CamocTosiTeJibHasi padoTa, B TOM YHCJIE: 156
3yueHue TeopeTHIecKoro Kypca 132
CaMomoIroToBKa K TEKyIIeMY KOHTPOJIIO 3HAaHUH 24
IloaroroBka Kk 3a4éTy, 9K3aMeHaM 54
Tabmumna Ne 3

PacnpenesieHue TpyA0€MKOCTH JUCHUIJIMHBI 10 BUAAM padoT U ceMecTpam

ceMecTp
Bun pabotsr 1 2 3
O0mas Tpy10eMKOCTh JUCHUILUINHBI IO y9eOHOMY TUTaHy 108 108 108




KonTakTHasi padoTa, B TOM YHCIIE: 38 38 38
Jlexmnn 14 14 14
[IpakTHueckre 3aHATUS 24 24 24
CamocTosiTesibHAs1 padoTa, B TOM YHCIIE: 61 61 34
W3yueHne TeopeTHuecKoro Kypea 53 53 26
CaMoIoJITOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUH 8 8 8
IMoaroroBka K 3a4éTam, IK3aMeHaM 9 9 36
3a4éT 3a4éT ¢ JIK3aMeH
OLICHKOM
Tabmauma Ne 4
4.2. Y4eOHO-TeMATHYECKHUIl MJIAH U CHUILIMHBI
HaumenoBanwue pa3znenoB | Beero | KonrakrtHast pabora | Cawm. DopMBI TEKYLIETO
Y T€M JUCLUIIIMHBI yacoB | Jlekuuu | IIpaktuy. | paboTa | KOHTPOJIS yCIIEBa€MOCTH
3aHATHS
1 kype, 1 cemecmp
Tema 1. dneMeHTHI 62 10 16 36
BEKTOPHOU U TMHEHHOMN
anreOpel.
Martpuiisl u onpenenureiu I 20 2 6 12 Ormpoc 1o Teopuw,
u Il mopsinka. [lpaBuno pelieHune 3a/1a4 y JOCKH,
Kpawmepa. KOHTpOJIbHAs paboTa
OO0paTHas MaTpHuIIa. 22 4 6 12 Pasbop 3anau,
Kpurepuii coBmecTHOCTH. KOHTpOJIbHAs paboTa
Merog 'aycca
Bexropsr. CkansipHoe, 20 4 4 12 Ompoc no Teopuw,
BEKTOPHOE M CMELIaHHOE peleHne 3a/1a4 'y JOCKU
HpOU3BE/ICHHE
Tema 2. DnemMeHTHI 37 4 8 25 Onpoc no Teopud,
AHAJTMTHYECKOI FreOMeTpHH peleHne 3a/1a4 y JJOCKH
IIpsimast Ha TUIOCKOCTH U B 18 2 4 12 Ompoc no Teopun,
IPOCTPAHCTBE penieHue 3a/1a4 y JIOCKU
Kpussrie |l mopsiaka. 19 2 4 13 Pemenwne 3anad y nocku
ITosepxnoctu |l mopsaka
IMoaroroBka K 3a4éTy 9 9
Bcero 3a cemectp 108 14 24 70
1 kypc, 2 cemecmp
Tema 3. BeenieHue B aHATTN3 36 6 10 20
MHuoxecTBa. OYHKINU. 6 - 2 4 JlomamrHsas KOHTpOIbHAS
00630p 351eMEHTAPHBIX pabota
byHKIMA
Ipenen dpyukuuu. Teopema o 8 2 2 4 Pas0op 3anau,
mpeaenax. KOHTpPOJIbHAs paboTa
IlepssIii 1 BTOpO# 14 2 4 8 Paz6op 3anauy,
3aMeyaTeNbHbIC IPEICeIIbL. KOHTpOJIbHAsS paboTa,
OKBUBAJICHTHBIE 0Onpoc M0 TEOPUU
0eCKOHEYHO-MaJIbIe
HenpepriBHOCTh. CBOMCTBa 8 2 2 4 Pasbop 3amad y nocku
(byHKIMH, HETPEPHIBHBIX HA
CerMeHre.
Tema 4. luddepenumansHoe 32 4 8 20
ucuucieHne GyHKUuil ogHON
TepEMEHHOI
[TpousBoaHbIe 12 2 2 8 3auét no dopmyiam,
JJIEMEHTAPHBIX ()YHKIIHI. KOHTpOJIbHAs paboTa




T'eomerpuueckuii,
(U3UYIECKUI CMBICIT
MIPOU3BOJIHON
IIpaBuna 8 - 2 6 Pas0op 3amau,
nddepeHIPOBaAHUS. KOHTpOJIbHAs paboTa,
[IpousBoaHbIC U OTIPOC 110 TEOPHH
g hepeHIUaNTbl BBICIIHX
MOPSIIKOB
OCHOBHBIC TEOPEMBI 12 2 4 6 JloMalHsst KOHTPOJIbHAS
I QepeHInanTbEHOro pabota
ucumncnenus. Mcecnegopanue
(YHKIIMH ¢ TIOMOIIIBIO
MIPOU3BOJIHON
Tema 5. NnterpanpHoe 31 4 6 21
ucuuciieHre GyHKIUU OJTHOU
TepEMEHHOMN
HeomnpeneneHHslii HHTErpaJl. 16 2 4 10 3auét no dopmynam,
MeTo/1bl HHTETPUPOBAHUS KOHTpOJIbHAs paboTa
Omnpe/eneH bl HHTETPAI. 15 2 2 11 3auét mo dopmymnam,
[MpunoskeHue onpeneneHHOro KOHTpOJIbHAs paboTa
WHTErpana
IloaroroBka K 3a4éTy 9 9
Bcero 3a cemectp 108 14 24 70
2 Kypc, 3 cemecmp
Tema 6. luddepenuunanvabie 26 4 10 12
yYpaBHEHHUS
JuddepeHunanbHble 12 2 4 6 Ompoc 1o Teopuu, pazdoop
ypaBHeHus | mopsiaka. 3a/1a4 y JOCKH
OCHOBHBIE MOHSTHS
KomrutekcHple uncia 4 - 2 2
JluHeliHbIe OHOPOIHBIC U 10 2 4 4 Ompoc 1o Teopu, pazdoop
HEOJJHOPOJIHBIE YPaBHEHHS C 3aja4 y JIOCKH,
MOCTOSTHHBIMHU KOHTPOJIbHAs paboTa
koddurmenTamu
Tema 7. dyunkiuu 26 6 8 12
HECKOJIbKHMX MePeMEHHBIX.
YacTHble TPON3BOAHEIE. 10 2 4 4 Omnpoc no Teopuu, pazdoop
[Monubiii quddepeniman. 3a/1a4 y JTOCKH
HauGonbiiiee 1 HaUMEHbIIIEE 8 2 2 4 Ompoc 1o Teopu, pazdoop
3Ha4YeHUE (PYHKIMU ABYX 3aj1a4 y JIOCKH
MEPEMEHHBIX B 3aMKHYTOU
obnactu
JIBo¥iHOW MHTETpAT U €TO 8 2 2 4 Pemenne 3amay y qocku
MIPUMEHCHUE
Tema 8. Panpl. 20 4 6 10
YwucnoBble psAabl 12 2 4 6 Pemenwne 3anayd y qocku,
MHMHHU-3a4€T 110 TEOpEMaM
CreneHHble PsIIbI 8 2 2 4 Perenue 3agau y gocku,
MUHHU-3249€T 110 TeOpeMaM
IMoaroroBka K 3K3aMeHy 36 36
Bcero 3a cemectp 108 14 24 70
Bcero mo aucnuminHe 324 42 72 210




4.3. Coaepxanue TUCHMIIHHBI
JlekuuoHHbIil Kypc (4 yaca)
Jlexnus 1. Matpuie u onpeaenurenu |l u 11 nopsinka. [Ipasuino Kpamepa. (2 gaca)

MaTtpuubl ¥ OIpeaeNuTeN BTOPOro U TPEThEro nopsAaka. Beranciaenue. CucreMsl IByX U
TpEX JMHEMHBIX YPaBHEHMM C JBYMsI M TpeMs HEU3BECTHBIMHM M HUX pEIICHHE 110 IPaBUITY
Kpamepa. Matpuubl u neiictBus Haj HuMu. OnpenenuTesd, CBONCTBA onpeneantesneii. MUHOpbI
U anredpanvecKue A0MOTHEHUS.

Jlekuust 2-3. O6parnas marpuna. Kpurepuii coBmectaoctu. Meton "aycca (4 gaca)

Oo6parnas marpuna. [IpaBuino BeranciaeHns 00paTHOW MaTpHIlbl. PaHr MaTpuIibl, mpaBUiIo
BBIYMCIICHUS] paHra. PellleHue cucTeM JMHEWHBIX ypaBHeHUM MeTonoM [‘aycca. Kpurepwuii
COBMECTHOCTH CUCTEM JIMHEWHBIX YPABHEHUM.

Jlexmus 4-5. Bexropsl. CkajisipHOE, BEKTOPHOE U CMEIIIaHHOE TTpou3BeieHue (4 yaca)

[HerictBus Hax BekropaMu. [Ipoeknus BEKTOpa Ha OCHM KOOPAMHAT. pa3jioKEeHUE BEKTOpa
10 KOOpAMHATHBIM OCsAM. J[nnHa BekTopa. CKalsipHOE IPOU3BENEHUE 2-X BEKTOPOB. Y CIIOBHE
NapaJUICIIbHOCTH W TEPIEHIUKYISIPHOCTH BEKTOPOB. YTOJI MEXAYy BeKTOopamu. BekropHoe
IIPOU3BENICHUE [IBYX BEKTOPOB. BplumncileHHE IUIOMAAu TPEeYrojbHUKAa M INapajuleIorpaMMma.
CMelmiaHHOEe TPOM3BEJEHUE TPEX BEKTOPOB. BrluuciieHne oObema napauienenunena u
IIUPAMHUIBL.

Jlekuus 6. [Ipsimast Ha TUTOCKOCTH U B TIpocTpaHcTBe (2 yaca)

IIpsimass Ha mnockoctu. OOIee ypaBHEHHE NPsAMON. YpaBHEHUE NPSIMOi, mpoxoisieit
yepes3 JIB€ JaHHBIE TOYKU. YPAaBHEHHME NPSAMOM, NMPOXOIALICH Yepe3 JaHHYI0 TOUYKY C JTAHHBIM
yIII0BBIM K03 duimeHToM. YcaoBrue napauiebHOCTH M NEepHEHIUKYISIPHOCTU JIBYX NPSMBIX.
Paccrossane ot TOoukm 10 npsamoil. JleneHue OTpe3ka B JAaHHOM OTHOUICHUHU. YpaBHEHUE
IUIOCKOCTH B NPOCTPAHCTBE. YPaBHEHHE INPSAMON B MPOCTPaHCTBE. PaccTosHME OT TOYKH 10
IUIOCKOCTH. Y CJI0BUS TApAJUIEIbHOCTU U NEPIIEHIUKYISIPHOCTH HIPSIMbIX U IVIOCKOCTEH.

Jlexuust 7. Kpussie |l mopsaka. [Tosepxuoctu |l mopsinka (2 gaca)

Kpusbie Broporo mnopsaka. OmnpeneneHue KpUBOM BTOpOro mopszaka. BeiBox
KaHOHMYECKHUX YPaBHEHUH OKPYKHOCTH, 3JUIMIICA, TUIIEpO0IIbl, mapadossl. [locTpoenne KpuBbIX
B IIOJIIPHOM cucTeMe KoopauHaT. [loBepXHOCTH BTOPOro MopsiaKa.

Jlexuus 8. Ipenen dpyukiuu. Teopema o npezenax. (2 gaca)

YucnoBas mnocnenoBarenbHOCTh. IIpenen umcnoBoit nocnemoBarensHOCTH. [Ipenen
¢byHkuK B Touke. Pasnuynble npeaensl GyHKIui. beckoHeuHo-Manble 1 0€CKOHEYHO-00IbIINE
BEJIMYMHBI U UX cBOMcTBa. TeopeMsl 0 mpenenax.

Jlekums 9. IlepBblit 1 BTOpOI 3aMedaTenbHble Mpeieibl. DKBUBAJIEHTHBIE OECKOHEUHO-
Mmaisie. (2 Jaca)

[lepBbiii 1 BTOpOM 3ameydareabHbIE MPEJENbl, CPaBHEHHE OECKOHEUHO-MAJIbIX BEJIWYMH.
OKBHUBaJICHTHbIE OecKOHeuHo-Manble. CleACTBUS M3 NEPBOTO M BTOPOrO 3aMeyaTesbHOIo
npejaena.

Jlexuus 10. HerpepriBHOCTh. CBO¥iCTBa (DYHKIIMIT, HEPEPBIBHBIX Ha cerMenTe. (2 yaca)

HemnpepsiBHOCTE (pyHKIIMUM B TOuke. Pasubie ompenenenus. Todku pa3ppiBa U HUX
kinaccupukanus. JlefictBus Haxg  HempepblBHBIMH - (yHKuMsMmu. CBoiicTBa  (QyHKIMIA,
HENPEPHIBHBIX HAa CETMEHTE.

Jlexuus 11. [IpousBoaHbie 3neMeHTapHbIX QYHKIMNA. [ 'eoMeTpudeckuii, pu3nuecKuii cMbICI
pou3BoAHOM. (2 yaca)

ITpousBonnas ¢pynkuuu. ['eomerpudeckuil U Gu3ndeckuii CMbICI MPOU3BOAHON. BriBOX
MIPOU3BOJAHBIX JJIEMEHTAPHBIX GyHKIHIHA. Tabnuna MIPOU3BOJIHBIX. [IpaBuna
TuddepeHIpoBaHus.

Jleknms 12. OcHOBHBIE TeOpeMbl TUPPEPSHITUATBHOTO CUUCIeHH S, (2 Yaca)

OcHoBHBIE TeopeMbl AuddepeHMaIbHOro ucuncnenus. Teopemsl Poms, ®Pepma,
Jlarpanxa, Komm. ®opmynsr Teinopa m Makiopena. PackpbeiThe HeomnmpenesreHHOCTEH 10
npaBuity Jlonurans. AcUMOTOTEL. ACUMNTOTHI rpaduka (YHKIHH, THIBI aCUMITOT, HpaBUiIa
HaxoxaeHud. WccnenoBanue (QyHKIUMII ¢ MOMOIIBbIO NMPOU3BOAHON. [IpH3HaKM MOHOTOHHOCTH
byHKUINH, SKCTpeMyMbl (QYHKIUH, BHITYKIOCTh. TOUKM Tiepernoa.



Jlexknus 13. Heonpenenenuslit naTerpan. Metoasl MHTErpupoBanus. (2 yaca)

[TonsTe mepBOOOpa3HOM, HeompeaeNeHHOro uHTerpana. CBOWCTBA HEOMPENEIECHHOTO
uHTerpana. Tabiuua HeompeneneHHBIX HHTErpajioB. OCHOBHBIE METOJBI HHTETPUPOBAHHUSL.
HuTerpupoBaHue 1o 4acTsaM, HHTETPUPOBAHNE METOOM 3aMEHBbI IepeMeHHOM. MIHTerpupoBanue
TPUTOHOMETPHUUYECKUX BBIPAKEHHH, PAllMOHAIBHBIX IPO0EH, MppalliOHAIbHBIX BEIPAKEHUI.

Jlexuust 14. Onpenenennsiii uarerpai. [IpunokeHue onpeaeseHHoro naterpana. (2 daca)

OnpeneneHHplil uHTErpas. 3ajayd, NOPUBOJAIIME K OIPEACICHHOMY MHTErpaiy.
OcHoBHble  cBoiicTBa. @opmyna  Heroortona-JleliOnuma. HecoOCTBeHHBIM — MHTETrpal.
I'eomeTpuyeckoe NPUIIOKEHUE OIPEIEICHHOIO HMHTErpana. BblYuciieHHe IIomaay IUIOCKOU
¢burypsl, 00beMOB Te BpaleHus. JJJInHa Jyryu U IIOIAaA1u IOBEPXHOCTH Tejla BPalllCHHSL.

Jleknus 15. luddepennnanpunie ypasaenus | mopsiaka. OcHOBHbIC MOHSTHSA. (2 yaca)

OObikHOBeHHBIE TubdepeHanbable ypaBHeHus | nopsiaka. 3anaya Komm. OcHOBHBIE
nousatus. JuddepeHuansapie ypaBHEHHS C Pa3eiIOUIMMUCSA MTEPEMEHHBIMHU, OJHOPOIHBIE,
JIMHEWHBIE.

Jlexuus 16. JInneliHble OJHOPOAHBIE U HEOAHOPOIHBIC YPABHEHUS C TOCTOSTHHBIMH

ko3 dunrentamu. (2 gaca)

Huddepennnansupie ypaBHenus |l mopsimka u BeicuxX mOpsiakoB. OOImue MOHSTHSA.
[TonsiTne O KOMILIEKCHBIX uyuciaX. OIHOPOAHBIE M HEOIHOPOAHBIE JIMHEWHBIE YpaBHEHUS
BBICHIMX  TOPSAJKOB C  IOCTOSHHBIMH  KOo3(duumenramu. Metox  HeonmpeaeIeHHBIX
K03 pHUITMEHTOB.

Jlexuusi 17. Yactrpie npousBoanbie. [Toaubiit muddepeniman. (2 gaca)

[Tonstre GyHKIUM HECKONbKUX NepeMeHHBIX (2%, 3%), obnactu ompexaeneHus, rpaduka
¢ynkuun 2* mepeMeHHBIX. YacTHBIE TNPOW3BOAHBIC, MONHBIN IuddepeHran. DKCTpeMyM
(GyHKLUU IBYX HE3aBUCUMBIX [IEPEMEHHBIX.

Jlexuus 18. Haubosnbiiee n HanMeHbInee 3HaueHUE (QYHKIMU ABYX NTEPEMEHHBIX B 3aMKHYTOM
obmactu. (2 yaca)

Touku skcTpemyma (GYHKIMH JIByX NEPEMEHHBIX, JOCTATOYHOE YCIOBUE 3KCTpEMyMa.
CymiecTBoBaHHE HaumOOJBIIETO M HAMMEHbBIIEro 3HaueHUs (PYHKUMU JBYX IEPEMEHHBIX B
3aMKHYTOH 00J1acTH.

Jlexuusi 19. /IBoiiHo¥ UHTErpal U ero mpuMeHeHue. (2 gaca)

JIBoiiHoM mHTerpan. CBoMCTBa JABOWHOrO MHTErpaia. /[BoiHONW MHTEerpan B MOJSPHBIX
KoopauHarax. [IpuioxkeHus ABOMHOroO UHTETpaa.

Jlexuus 20. Yucnossie psifpl. (2 daca)

[Tonsitue uwncnoBoro psga. CxomumocTh psana U ero cymma. CBOWCTBAa YHCIIOBBIX
cxoaaumxcs paaoB. [Ipusnaku cxogumoctu psaoB. [Ipusnaku cpaBHenus: [lanambepa, Komm,
uHTerpanbHblil  npu3Hak Komm. 3HakonepeMmeHHble psjbl. AOcCONIOTHasE W yCJIOBHast
cxoaumoctb. Teopema JleiiGHuma. CBOMCTBO OCTaTKa 3HAKONEPEMEHHOTO PsIJa.

Jlekuus 21. Crenernbie psiibl. (2 daca)

@yHKUMOHANbHbIE psAAbl. CTENEHHBIE PAABI, PAANYC U UHTErpall cxoauMocTH. CBolicTBa
cTreneHHbIX panoB. Psan Teinmopa m Maknopena. PaznoxkeHue sieMeHTapHbIX (QYHKIHUNA B
cTerneHHble psfbl. [I[puMeHenue psaoB B IPUOIMKEHHBIX BEIYUCIICHUSIX.

5. OBPA3OBATEJIBHBIE TEXHOJIOI' U

ITporiecc oOyuenust aucruiuinHe «Bpicmias maremaTHkay» PEKOMEHIYETCS CTPOHMTH C
OMOpO¥ Ha TPAIUIMOHHBIA MOJXOJ, MPU KOTOPOM HA JICKIIMOHHBIX 3aHATHAX 3aKJIaJIbIBIOTCS
OCHOBBI TCOPETUUCCKHUX 3HAaHUHU 110 JUCHUIINIMHE, @ Ha IIPAKTHYCCKUX 3aHATHAX BEACTCA pa60Ta
M0 YCBOCHHUIO TCOPUH M MPUOOPETEHUIO MPAKTUYCCKUX YMEHUI U HABBIKOB PEIICHHS THITUYHBIX
3aj1a4.

C uenbro GOPMHPOBAHUS y CTYJIEHTOB KOMIIETCHIIUH, MPETYCMOTPEHHBIX MPOTPaMMOH,
ClIeAyeT MPUMEHSTH CICAYIOIINE TEXHOJIOTHH:

— MPAKTHUKYM C UCIOJIb30BAHUEM TPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

— TEXHOJIOTHIO JICATSILHOCTHOTO TTOIX0/a;

— o0y4eHHUEe B COTPYAHHYECTBE.



6. YYHEBHO-METOAUYECKHUE MATEPUAJIbI
6.1. Opranu3amnusi CaMOCTOATEILHOH PadoOTHI CTY/IEHTOB

Tema 1. dneMeHTHI BEeKTOPHOI M JIMHEHHOH aaredpbl.
3aoanue:
1. IlepeMHOXUTH MaTPHULIBIL:

2o 36 1) (5 o)l )

2 2 -3 5
c) [_1 - _4) -2 d)(l ° 3)- -1 4 2.
0 -1 3 2 31
-1 3 -1 1
2. BEIIOJIHUTE NEHCTBUA:
12 1\(131 1 2 2y
a3 1 3|2 1 2|; b)[Z 1 -2,
1 2 1)1 3 1 2 -2 1
a, b clJ
3. Kak m3menwurcst marpunia A=|a, b, C, |, ecimu e€ yMHOXHTH ClieBa Ha OJHY U3
a3 b3 C3
100 0 0 1 10 O 1 00
matpurr (O O 1(,|0 1 0}, 1 |, |0 a 0|? Tor xe Bompoc sl YMHOXKCHHS
0 10 100 0 1 0 0 1
crpaBa.
4. BEIYUCIIUTD:
3 5 cosa -—sinal 12 3 -1 5 4
‘5 8’ sina  cosa |’ 5 1 4; 3 -2 0.
3 2 5 -1 3 6
5. BEIUHCIUTh ONpeieIuTeN, CBeICHUEM MATPHUI] K TPEYTOJIbHOMY BHTY:
1111 1 2 3 14 1 2 3 4
10113 -1 0 3 4 |3 2 -5 3l
1101 |-1 -2 04 |1 -2 10 4
1110 -1 -2 -3 0 -2 9 -8 -13
6. Paznoxuth crenyromue onpeaenuTeNn:
1 11 a
a) 2210 0 2JIEMEHTaM YeTBEPTOTO CTONONA;
32 1 ¢
12 3d
a l1
b 0 11
0) 0 3JIEMEHTaM MEPBOTO CTOJNOIA;
c 10
d 110

7. O6paTuTh MaTpuULLy:
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1 3 2 1 2 -3

2 -5 4 -1 -1 2
3 -7 5 2 4 -5
8. Pemmuth cucremsl o npasuiry Kpamepa:
X = Xy +2%; =11 X —3X, —4x; = 4 X, +2%X,— X +3X,= 0
X 2% — X =11; 2%+ X, =3%, =-1; 3X, — X, — X;—5%X,=-12
4x, —3X, —3X, =24 3% —2X,+ X;=11 2%, +2X, + X, —4x,=-13

X, —3X,—=6x;+ X, = 1

9. 3anucatp cucTeMy JIMHEHHBIX YpaBHEHH B (HOpME MAaTPUYHOTO YPABHEHUS U PEILIUTD.

2X,— X, + X;+2X,= 5
X, +3X,— X;+5X,= 4
5%, +4X, +3X, = 2

3X, —3X, — X, —6X, =—6
10. Onwmpasics Ha Teopemy Kponekepa — Kamennu, nmokasaTs, 4To cuctemMa
2X + X, — X+ X, =1
2
SX + X, — X +2X,=-1

3%, —2X, +2X, —3X,

HE UMEET PEIICHUM.

2X, — X, + X, —3X,= 4

JInTeparypa 1JIsl OATOTOBKH K NPAKTHYECKOMY 3aHATHIO!

1. Beicluass MareMaTuka s SKOHOMMCTOB: MPAKTUKYM JUIsl CTYJIEHTOB BY30B,
oOyyaromuMmcsi o sKoHomuueckuM crneuuansHocTaMm / H. III. Kpemep u ap.; mox pea. mpod
H. II. Kpemepa — M. : FOHUTA-ZIAHA, 2010. — 479 c.

2. KoHcrekT nekuuit mo BeIcIIed MaremaTuke: MoiHbIA Kype / JImutpuii [TuceMeHHbIH. —
8-e m31. — M.: Atipuc-mipecc, 2009. — 608 c.

Tema 2. JneMeHTHI aHAJIMTHYECKOI reoMeTpHHU
3aoanue:
1. TToBTOpHUTH ACHCTBUS HAJl BEKTOPAMHU, KOOPIMHATHI BEKTOPA.
2. I1oBTOpUTH CKAJISIPHOE MPOU3BEIEHUE BEKTOPOB, €0 CBOMCTBA, KAK ONpEAeNseTcs MPOSKIUI
BEKTOpa, KaK HAUTH YroJl MEXKIY BEKTOPAMHU.
3. BexTropHOe npon3BeieHuE BEKTOPOB U €r0 CBONCTBA.
4. CMmel1aHHOE MTPOU3BEIEHNE BEKTOPOB U €r0 CBOWCTBA.
5. PazauuHble BHIBI 3allUCH YpaBHEHMs MNPSIMOMl Ha IUIOCKOCTHM, CMBICI BXOAAIIMX B HHX
KOA((UIIMEHTOB.
6. CriocoObl HaX0XKJICHUS yTJIa MEXKIY IPSIMBIMU.
7. Buibl KpUBBIX BTOPOTO MOPSIKA, HX XapaKTEPUCTUKU U TPadUKH.
8. PaznuuHble BUABI 3alMCH YpaBHEHHsS NPSAMOW M IJIOCKOCTH B TPOCTPAHCTBE, CMBICIT
BXOJIALINX B HUX KOA((PUIIHEHTOB.
9. CnocoOsl onpeieneHnst B3aMMHOTO PacoI0XKEeHNS MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.
10. Bupl MOBEpXHOCTEH BTOPOTO MOPS/IKA, UX XaPAKTEPUCTUKU U TPpaUKH.
Pemmts 3a1aun u3 nmocoodwuii [1], [3].

JluTeparypa /sl HOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:

1. Beiciiass MartemaTtuka Ui SKOHOMHUCTOB: TPAaKTHUKYM Uil CTYJIEHTOB BY3OB,
obygaroruMcs o 3koHoMmuueckuM crenuanbHocTsM / H. I Kpemep u ap.; mox pea. mpod
H. 1. Kpemepa — M. : OHUTA-ZIAHA, 2010. — 479 c.

2. KoHcniekT JeKIuii 1o BBICIIeH MaTeMaTHKe: MOHbIN Kype / JImutpuii [TncbMeHHBIH. —
8-e m31. — M.: Aiipuc-mipecc, 2009. — 608 c.
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3. JIynry, K. H., [Tucemennsiit J[. T., ®equn C. H., llleBuenko FO. A. COopHuUK 33124 1O
BbICIIEH MaTeMaTuke. 1 kypc. — M.: Alipuc-tipecc : Hayka, 2008 — 576 c.

Tema 3. BBegenue B aHa1u3
3aoanue. Iloemopums ocHoBHBIE 80NPOCH MEOPUU.
1. Teopemsl, BbIpaxkaromue apuMEeTHIECKUE JCHCTBYS HAJl TIPEICIIaMHU.
2. IlepBblii 1 BTOpOM 3aMeyaTEIbHbIC IPEICTbI.
3. CnenctBus U3 IEPBOTO U BTOPOIO 3aMEYaTENIbHOTO Mpeea.
4. Bce onpenenenus GyHKUIMN HEMPEPHIBHON B TOUKE.
5. Kimaccudukanus Touek pas3poiBa.
6. CBoiicTBa (hyHKINH, HETPEPHIBHBIX B TOUKE.
Pewtump 3a0auu.
1. BeruucauTs cienyronme npeaess:

n n+l
Iim(x—\/x2+5x):—g; Iimizs; IimM:O.

X—>00 n—wo 2N 4 3N X—>00 X2 +1
2. I/ICHOHI:Byﬂ HCpBBIf/i u BTOpOﬁ 3aMCUaTCIIbHBIC IIPCACIIbI, BBIYUCIINTD:

T

cos(-+xj —
Hm—f—g———:—t mnwb«m(ﬁ—szi; lim Sfx_2=— 1;
XH%ZSWU«-J§ - 4 2 x>3  sin X 127
"msm5x:_§; lim(1+1tgx)™ =e; lim31-2x =e?; Hm(5:3j=e*;
X7 thX 3 x—0 x—0 X—>00 X

X+3 - X 2
Hm[——zj =e* lim (L1+cos x)™**" = e?; Hq(Z—xf”?:e”
X—00 X J— X—)z X—>.

2
3. Oyuxkums y=F(X) He onpenenena B Touke X=0. Onpenenuts F(0) Tak, uro6sr F(X)

Obu1a HerpepbIBHA B TOuke X =0

In(1+x)=In(1-x X _g™X
F(x)= (1+x)~In( ); F(x)zg——fi—.
X X
1
= 2
4. OnpenenuTb TOYKU pa3pbiBa GYHKINU U UX XapakTep: Yy =1-¢e *; y=X+——.
1+22x
5. UccnenoBaTh GyHKIIMIO HA HEMPEPHIBHOCTH, CIETIATh CXEMATHYECKUN YEPTEK:
2, X<-2 1
_ X< -3
1 2-x% —2<x<0 X+4
y=——r; y=924x 0<x<2 y=1x  —3<x<0.
X+2
1 1, x=0
— X>2 )
2% X; x>0

6. Jlokasats, uTo ypaBHeHue X° —3X—1=0 nmeer kopenp Ha mpomexytke [—1; 0].

7. Byzner nu orpanuueHHoM QyHKIMs Y = 5" -arcty Ll Ha OTpE3Ke [O; 10] .
X+

JlutepaTypa il NOATOTOBKH K MPAKTUYECKOMY 3aHATHIO:

1. Beicimass maTemMaTuka JUIsi OKOHOMHCTOB: TIPAaKTUKYM IS CTYACHTOB BY3O0B,
oOydaromuMcst 1o 3KoHOMUYeckuM creruanbHocTsM / H. 1. Kpemep u ap.; mox pen. mpod
H. 1II. Kpemepa — M. : KOHUTA-JIAHA, 2010. — 479 c.

2. JIynry, K. H., ITucemennsiit J[. T., ®equn C. H., llleBuenko FO. A. COopHuUK 3a1a4 MO
BbICIIEN MaTeMaTuke. 1 kypc. — M.: Alipuc-tipecc : Hayka, 2008 — 576 c.

3. DnemMeHTapHasi MaTeMaTHKa B MOMOIIbL BhICIIEH [DIEKTPOHHBIN pecypc] : ydeOHOe
nocobue / . — DIJIEKTPOH. TEKCTOBbIE naHHble. — OMCK: OMCKHI TOCyIapCTBEHHBIN

12



yauBepcurer  uM. @. M. Jloctoesckoro, 2016. — 118c¢c. / Pexum  pocryma:
http://www.iprbookshop.ru/59680.html

Tema 4. InddepennuanbHoe ncuuciaenue GyHKIMNA 0OHON epeMeHHOH
3aoanue. Iloemopums 0cHo6HbIE 60NPOCHL MEOPULL:
1. Onpenenenne MPOM3BOAHOM. 3ajauyd, NPUBOAAIINE K TOHATHIO IPOM3BOIHOM,
TEOMETPHUECKOTO U (PUZNIECKOTO COACPIKAHMUS.
. [Ipon3BoHBIE AII€MEHTAPHBIX (PYHKIUH.
. [Ipon3BoHAs CYMMBI, TPOU3BEACHHUS, YACTHOTO, CJIOKHOUW (DYHKIIUU.
. YpaBHeHHE KacaTeIbHOW U HOPMAJIU K KPUBOH, YTOJI MEXKAY KPUBBIMH.
. AuddepenumpoBanme moxkazaTeabHO-CTETIEHHON (QYHKIIUH.
. Auddepenunpoanue GyHKIUHN, 3aJaHHBIX HESIBHO U MApaMETPUUECKH.
. Onpenenenue, nousarue u Gopmyna nuddepeHimana nepBoro MOpsIKa.
. @opmyna as npuMeHeHus Auddepennnana B NpuOINKEHHBIX BHIYUCICHUSX.
. Onpenenenne MPOU3BOAHBIX U I (EepeHITNATOB BBHICIIHX MOPSAKOB. DOpMyIIBI st
UX BBIYHCIICHUSI.
10. ITpaBuio Jlonurans.
11. HeonpenenéHHOCTH, pacKpbIBaeMbI€ IO MpaBuiIy JlomuTans, U crnocoObl uX
PaCKpBITHSL.
12. O6mrast cxema ucciaeoBaHus QYHKIUN C ITOMOIIBIO IEPBOM U BTOPOU MPOU3BOTHOM.
13. AcuMITOTHI.
Pewitump 3a0auu.

O©CoOoONO O WN

4 3 2
1. Touka ABWIKETCA IO 3aKOHY S(t):t at J;Zt 12t. B Kkakoli MOMEHT BpEMEHH TOYKa

OCTaHOBUTCS?

2. Haiiti yrinoBoii xoddduImenT cekymeii k mapabone Y =2X—X’, ecau abCIMCChl TOYEK
nepecevyeHus paBHel X, =1, X, =2.

3. KakoBa cpenHsst ckopocTh U3MEHEHUs QYHKIIUU Y = x® Ha npoMexyTke 1< X <47?

4. HanucaTh ypaBHEHHE KacaTeNbHOM M HOpMaliu K KpuBoit Y =X +2X°—-4Xx-3 B Touke
(-2; 5).

10 . .
5. Touka nBWKETCsS MO rumnepbone Y=— Tak, 4To e€ abciucca X pacTéT paBHOMEPHO CO
X

ckopocThio 1 emuamIl B cekyHay. C Kakod CKOPOCTBIO M3MEHSETCsS €€ OpAMHATa, KOT/Ia TOYKa
MPOXOAUT MOJIOKEHHE (5; 2) ?

6. Iloa KakuM yTJIOM NEepPEeceKatoTCsi KpUBbIE Y = (X — 2)2 uYy=-4-6x-x>?

7. JlnuHa BepTUKAIbHO CTOAlIeH JecTHUNBI SM .HukHUI KOHEI JeCTHHIBl HayuHAEeT
OTOJIBUTATbCS OT CTEHBI C TMOCTOSHHOW CKOPOCThIO 2 M/c.C Kakoi CKOPOCTBIO OIMyCKaeTcsi B
MOMEHT BpeMeHH { BepXHHI KOHEIl JIeCTHUIBI? UeMy paBHO YCKOpPEHHE B MOMEHT BpeMeHH t?

2 2
8. CocTaBUTh ypaBHEHHs KacaTeJIbHBIX K TUIepOoJe > 7 =1 nepneHIUKYISIPHO MPSMOU
2Xx+4y—-3=0.
9. Haiitn mpon3BogHbIE (DYHKIIHIA, 38 JAHHBIX SIBHO:
x+1 .51 In x
y= th; y=3cos’x; y= Iogz(smz—+1j; y=x-e%; y=—21;
X X

y =sin® 4x—cos? ctgdx; y = 3V y:——1 ; y:In(x+\/1+x2);

6(1-3cos x)2 ’
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x
y = (1+%) ;y=(arctgx)".
10. Haiitn npousBoHbIe PYHKINH, 3aJaHHBIX TApAMETPHUCCKH:
x =a(cost+tsint) X =acos’t
y=a(sint—tcost)’ {y:bsin3t'
11. Haiitu npou3BoaHyI0 (GyHKIINH, 3alaHHON HEsIBHO g Y = XY .
12. Haiitu npousBoHbIE U AU(epeHIraIbl IEPBOTO U BTOPOTO MOPSIKA:

. _ In x
y =Sin X —XCOS X; y=x>-e"; y=—o.
X

13. Beruncnuth npudmmkénHo: tg 44°, In0,9, (3, 998)4 .

1
14. Haiitu npou3BoaHble cleayomux GyHkuuii: Xy = arctg 1; arctg y_ > In (X2 + yz) :
y X

— | sin2 .32
{X t+ nCF)St, y:(\/;) 2, yzzarcsmm; y:X'In(X+\/1+X2)—\/X2+1.
y=t—Insint

15. Beruucnuth nipesensl no npasuity Jlonurans:

. tgx—sin X . X V4 .
1.1. Ilmg—_:3, lim| —— =-1, lim (7:—2arctgx)-lnx=0,

x>0 X —Sin X xZ ctgx 2c0s X X—>-+o0

6
- P - X
lim xt+2inx = g% lim(ctgx)™ =1.
x—0 x—0
3
X
16. TIpoBecTr mosHOE UcCeN0BaHUE QYHKIMHU U TIOCTPOUTH TPahuK Y = — T y= Y
X“+ nx

- X

Jox—27

JInTeparypa 1JIsl NOATOTOBKHU K NMPAKTHYECKOMY 3aHATHIO!

1. Beicluass MareMaTuka [ SKOHOMMCTOB: TPAKTUKYM JUIsl CTYJIEHTOB BY30B,
oOyyaromuMmcsi o sKoHomMuueckuM crneuuanbHoctaM / H. III. Kpemep u ap.; mox pea. mpod
H. III. Kpemepa — M. : OHUTA-JAHA, 2010. — 479 c.

2. KoHcrekT nekuuii mo BeIcIIed MaTemMaTuke: MoyHblid Kype / mutpuii [lucbMeHHBINH. —
8-e m31. — M.: Atipuc-mipecc, 2009. — 608 c.

3. JIynry, K. H., [Tucemennsiit J[. T., ®equn C. H., llleBuenko FO. A. COopHuK 3a1a4 MO
BhICHICH MaTemaTuke. 1 kype. — M.: Aiipuc-tipecc : Hayka, 2008 — 576 c.

4. DOnemeHTapHas MaTeMaTHKa B IOMOLIb BBICIIEH [DJIEKTPOHHBIH pecypc] : ydeOHOe
nocobue / . — ONEeKTpOH. TEKCTOoBble JaHHble. — OMck: OMCKHMIM ToOCylapCTBEHHbIN
yauBepcurer  uM. @. M. Jloctoesckoro, 2016. — 118c. / Pexum  pocryna:
http://www.iprbookshop.ru/59680.html

Tema 5. UnTerpaibHoe HcUHcIeHHe (PYHKIMHN OHOM NepeMeHHOI
3aoanue. Ilosmopums ocHOGHbIE 60NPOCHL MEOPUU'
1. Onpenenenne nepBooOpa3HON PYHKITMH, HEOTIPEEIEHHOTO HHTETpaa.
2. CoiicTBa HeonpeAeNEHHOTO HHTETpaa.
3. Tabmuma HeonpeIeIEHHBIX HHTETPAJIOB.
4. CpoiicTBa omnpenenéHHoro uHTerpaia, popmyna Hetorona-Jleitouuna.
5. [lonspHas cucreMa KOOpAUHAT, CBSA3b IEKAPTOBBIX U MOJIIPHBIX KOOPAUHAT TOUYKH.
6. MeTo/1bl UHTETPUPOBAHMUSL.
Pemute 3amaun u3 nmocodwii [1], [3], [4].
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Jluteparypa 1Jifl NOATOTOBKYU K MPAKTHYECKOMY 3aHATHIO!

1. Beiclmass mMareMaTuka [ SKOHOMMCTOB: TPAKTUKYM JUIsl CTYJIEHTOB BY30B,
oOydaromumMcst 1o 3KoHOMUYeckuM creruanbHocTsaM / H. 1. Kpemep u ap.; mox pen. mpod
H. III. Kpemepa — M. : KOHUTA-JAHA, 2010. — 479 c.

2. KoHCneKT JeKIuii 1o BhICIIeH MaTeMaTHKe: MOHbIN Kype / [mutpuii [TucbMeHHBIH. —
8-e uzn. — M.: Aiipuc-tipecc, 2009. — 608 c.

3. Kysnuemnos, JI. A. COopHHK 3aqaHWil MO BBHICIICH MaTEeMAaTHKE: THUIOBBIE PAaCUETHI :
yaeOHoe nmocodue s By30B / JI. A. Kysnenos. — U3a. 11-e, crep. — Cankr-IlerepOypr; Mocksa,
Kpacnonap : Jlans, 2008. — 238 c.

4, Jlyary, K. H., [Tucemennsrii J. T., ®eaun C. H., lllepuenko 0. A. CoopHuk 3a1a4 1mo
BhICHICH MaTemaTuke. 1 kypc. — M.: Aiipuc-tipecc : Hayka, 2008 — 576 c.

5. DnmeMeHTapHas MaTeMaTHKa B TOMOIIb BBICIICH [DJIEKTPOHHBIA pecypc] : ydeOHoe
nocobue / . — DIJIEKTPOH. TEKCTOBble HaHHble. — Owmck: OMCKUH TOCYIapCTBEHHBIN
yauBepcurer  uM. @. M. loctoesckoro, 2016. — 118c. / Pexum  pocryma:
http://www.iprbookshop.ru/59680.html

Tema 6. AuddepenunaibHbie ypaBHEHUS

3aoanue. Iloesmopums ocHoGHbIE 60NPOCHL MEOPUU '

1. Muddepenumanbuoe ypaBHEHHE IEpPBOrO IMOPsIKA, €ro BUA, oOIIee U YacTHOE
pelICHHE.

2. Bunel muddepeHnanbHeIX ypaBHeHUH 1 mopsaKa 1 METObI pelIeHHUS

Pewitump 3a0auu.
1. Haiitu obiee pernienue quddepeHnnaabHoro ypaBHeHUs IEPBOTo MOPsIKa

(e2X +5)dy+yezxdx=0, y(4+ex)dy—exdx=0, 3+ y?dx— ydy = x*ydy

2. Haittu o6muii uaTerpan auddepeHnnaibsHoro ypaBHEHUs IEPBOTO MOPsIKa

3y3 + 4X2y 22 3 2
Xy'=————>  X(2y"+X° )y =3y  +2yx".

3. Haiitu pemrenue 3anaun Komm a) Y’ S 2X, y(—l) = 3 ;
X+ 2 2

0) y’+X:sinx, y(;r)zi; B) Y+ ytgx = cos® X, y(szl.

X T 4 2

4. Haiitu o01ee pemieHue JMHEHHOro HeoJTHOPOJHOT 0 MU (hepeHInaIbEHOTO ypaBHEHUS

y"+9y =6c0s3x+12sin3x, y" 12y’ +36y =14e*, y'+2y'+y=e7(12x-10),

y"—2y'+5y=10e*-cos2x ; y"+16y = _16 :
sin 4Xx

5. Haiitu dacTHOe pemeHue audQepeHInaIbHOro ypaBHEHHs, yIOBIETBOPSIOLIEE 3aJaHHBIM
HAYaJIbHBIM YCIOBUSAM

a) y' -8y +7y=7+6xe, y(0)=1 y'(0)=1;
6) y"+y=2cos x+4e*, y(0)=1 y'(0)=0.

Jluteparypa 1Jisl NOATOTOBKYU K MPAKTHYECKOMY 3aHATHIO!

1. Beicmass mareMaTuka [ SKOHOMHCTOB: TPAaKTUKYM [JiIsi CTYACHTOB BY3O0B,
obyvaromuMcs o 3koHoMmuueckuM crenuanbHocTsM / H. I Kpemep u ap.; mox pea. mpod
H. 1. Kpemepa — M. : OHUTA-ZIAHA, 2010. — 479 c.

2. KoHcneKT JIeKIuit 1o BBICIIeH MaTeMaTHKe: MOJHbIN Kype / JImutpuii [TnceMeHHBIH. —
8-e u3n. — M.: Aiipuc-nipecc, 2009. — 608 c.

Tema 7. DyHKUHUM HECKOJbKHX NepeMEHHBIX.

3aoanue. Pazoopams 2omoevie pewenus 3ad0au 6 nocoouu Yepunosa I'. U.
Juddepennmanbaoe ucuucaeHne (QyHKIMA HECKOJIBKUX MEPEMEHHBIX: y4eOHO-METOIUYECcKOe
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nocoOue M KOHTPOJBbHBIE 33/JaHUS IS CTYICHTOB (PU3MKO-MaTeMaTH4yecKoro (akymnbrera.
Huwxnerarmnbckasi TocyJapcTBEHHAas COlMalIbHO-ieAarornyeckas akaaemus, Hwoxauii Tarum,
2008. — 56 c.

Pewums 3a0auu.

1. Boraucnuts  3Hadennst yactHbix npomssonusix  f/(M), f/(My), f/(M;) nna dynxumm

f(x,y,2)=273x+y*+2° Brouke M (3;4;2).

2. Jlokasarsb, 4To byHKIHS z=x"- yx YIOBJIETBOPSET YpaBHEHUIO
oz oz
xa—+y—:(x+y+ln 7)-z.
X

3. Berancnuth TpUOMIKEHHO € TMOMOIIBI0 TMOJHOTO AuddepeHnnana (QyHKIUH 3HAUYCHUE
BeIpaxkenus: (1,08)%%.
X z

4. Haiitu nosnueiid auddepennunan pyHkiun U=e” +e” .

X . o
5. [lana cnoxHas ¢yHkuMa Z=arctg—, raex=u-sinv, y=u-cosv. Haiitu wyacTHbIe
y

. 0z 01
MIPOU3BOJIHBIC CIIOKHOU QYHKITUHT —, —.
ou ov
. . Oz dz
6. lana ¢pyHkus z =\/X2 + y2 ,rme Y =sin’ X . Haiitu a—, d—
X dx
*u

7. Haiitu ipon3BoIHYIO st GyHKIMA U = Sin(xyz).

oxoyoz
8. Haiitu udppepernman BToporo nopsiaxa s Gpysakmun z = X°y°,

. . d
9. ®ynkuus Y ot X 3amaHa HesIBHBIM ypaBHeHHEM SINX-Iny+cosy-Inx=0. Haiitu d_y
X
10. HaiiTi ypaBHEHHS KacaTeNbHOM MIOCKOCTH ¥ HOPMAJIH K TIOBEPXHOCTH Z = X” + 3y’ B TOuKe,
Juist kotopot X =1, y=1.
11. K mnoBepxroctn X°+2y*+2°=1 mpoBecTH KacaTeNbHYI IUIOCKOCTb, TNapaIeNbHYO
iockoctd X—Yy+2z=0.

12. Y6eauBmuCh, 4TO BBIpasKEHHUE (COS X+ 3% y) dx+ ( x> —y? ) dy ectp momubIii quddepenman

HEKOTOpOW (DyHKIMU, HAUTH ATY PYHKIHIO.

13. Uccnenoats pyHKImio Z = 2(X+ Y) —X* — y* Ha 3KCTpeMyM.

14. HaiiTi HanGosbIlee ¥ HAUMEHbIIIEe 3HAYCHUS GYHKIMH Z = X° +2Xy —3y* + Y B 3aMKHYTOi
orpanuueHHoi obnactu D, orpannuennoit muausmu: X =0, y =0, Xx+y =11.

3aoanue. Iloemopums ocHosHble 60RPOCHI MEOPUU.
1. Onpenenenve KpaTHOTO WHTErpaja, MPABUJIIO CBEJIEHUS JBOMHOIO HHTErpana K
MTOBTOPHOMY.
2. 'eomeTpuyecKuii CMBICH TBOMHOTO MHTETpaIa.
Pewiumo 3a0auu.
1
1. I3MeHuTh TOPSIOK MHTETPUPOBAHHMS B TOBTOPHOM HHTErpaie J dx I f(x,y) dy,

0 1-x?
2

4 Jy 2 2x 1 1 e Inx
jdy j f(x,y) dx, [ax[ f(xy)dy, fox [ o ydy, [ox [ f(xy)ay,
0 _\/m 0 X 0 0

1-x? 0
2
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2y

jdyj f(x, y)dx jdyj f(x, y)dx.

1
y 4)’

2. C moMoIIpl0 JBOWHOTO MHTErpajia HAWTH miouiaas (Urypbl, OrpaHHYEHHOW JHMHUSIMHU

yzg, y=4e*,y=3 y=4.
X
3. Haiitu ILIOIIAb burypsi y:§, y=4e*,y=3,y=4, X=8-y? x=-2y,
X

y:3\/§, y:§, X=4
X

Jluteparypa 1Jisl NOATOTOBKYU K MPAKTHYECKOMY 3aHATHIO!

1. Beicmass mMareMaTuka s SKOHOMECTOB: TPAaKTHUKYM JUIS CTYJIEHTOB BY30B,
oOydaromuMmcst 1o 3xkoHoMudeckuM crneruansHocTsM / H. 1. Kpemep u np.; nox pen. npod
H. II. Kpemepa — M. : OHUTA-ZIAHA, 2010. — 479 c.

2. luddepeHunaabHoe HCYUCICHUE (YHKIMA HECKOIbKHX IEPEMEHHBIX: Y4eOHO-
MeToanYeckoe mocodue aisi (QU3UKO-MaTeMaTudeckoro Qaxyiprera / M-Bo o0pa3zoBaHHsS U
Hayku Poc. ®enepaumu, Hwxnerarwn. roc. cou.-mex. akan.; asT.-coctT.: I'. M. UepnoBa. —
Hwxuwnit Tarnn: HTT'CIIA, 2010. — 55 c.

3. Koncnexr nexuuii mo BeIciield MaTeMaTHKe: MoyHbIi Kype / [mutpuii [IucbMeHHbIH. —
8-e m31. — M.: Atipuc-mipecc, 2009. — 608 c.

4. Ky3uenos, JI. A. COOpHUK 3aJaHuil MO BbICIIEH MaTEeMaTHKE: TUIOBBIE PACUYETHI :
yueOHoe mocobue st By30B / JI. A. Ky3nenos. — U3n. 11-e, ctep. — Cankr-IlerepOypr; Mocksa;
Kpacuonap : Jlans, 2008. — 238 c.

Tema 8. Paawl.
3aoanue. Iloemopums ocHosHbBIE 80RPOCHL MEOPUU .
1. Onpenenenve CyMMEI psfa.
2. [Tpu3Haky CpaBHEHUS YHCIOBBIX PSJIOB C ITOJIOKUTEIHLHBIMA YWICHAMHU.
3. [Ipu3Haku CXOAMMOCTH YHCIOBBIX PSAOB C TMOJOKUTEIBHBIMHU YJICHAMH.
4. Tlpu3Haku CXOAMMOCTH 3HAKOYEPETYIOIINXCSI, 3HAKOTIEPEMEHHBIX YHUCIOBBIX PSIOB.
5. O6nacTh CXOAMMOCTH (PYHKIIMOHAIBHOTO Psifia, paalnyCc CXOAMMOCTH CTETIEHHOTO ps/a.
6. Pasznoxxenue Gynkiun B psin Teiinopa, psaa Makiopena.
7. [TpuOnmkE€HHbBIE BHIYUCIECHUS C IIOMOIIBIO PSIOB.
Pewiumo 3a0auu.

1.H > >
QIITE CYMMY PAfa Z(6n 4)(6n+2 nz 5n+1) (5n+6 ; n’ +5n+4

. o0 1 o0
2. HccrienyiiTe CXOAMMOCTh YHCIIOBOTO PsIa: Z = , Z
n’+3-

=1
]
N
w
w
>
o1
+
[EEN
=]
Il
-
~—~
=

H
[
— T
o |
w
| +
[BEN
~—

L) n2 «© 1 n Ee) In n o0
_ 2" e
nZ:; (3n)t’ Z ’ Z«/rﬁ ’ = (n+1)- (2n) — n

n=1 n=1

£ 1.4.7-.(3n-2) (-1 2 (-1)™ o (-1
Z7~9-11-...-(2n+5)’ Z ' 2, n-3n’ ZS”—nZ'

2
n=1 n=1 n +1 n=1

- N+2 > N
3. HaI/II[I/ITe 001acTh CXOAUMOCTH CTCIICHHOI'O pAaa Z n— : Xn ) Z PN
"1 O (n+3) n=1 (n+1)
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X—3

4. Pa3noxuth B pag MakiopeHa GyHKIHIO U YKaXKHUTE 00JIaCTh CXOJUMOCTH: Y = W
X+1

y=(1+ex)2, y=In sﬁtgi y=¢"-CosX.

5. BeruncauTh mpuOIMAKERHO ¢ TOYHOCTRIO O & 4129, 6 =0,001; sin10°, & =0,0001.
0,6

6. Beruucinure ompenenéHHbI HHTETpal I J1+x*dx ¢ Ttounocteio mo 0,001, pasokuB
0

MOJBIHTETPAIbHYIO (PYHKIIUIO B PSI.

1
7. Beraucinurs NPUOIKEHHO C TOYHOCTBIO o IQ/; cos xdx, &=0,001;
0

I

j\/1+ x2 dx, &=0,0001.
0

JlutepaTypa il IOATOTOBKH K MPAKTUYECKOMY 3aHATHIO:

1. Boicimass maTtemMaTuka JUisi SKOHOMHCTOB: TIPAaKTUKYM IS CTYACHTOB BY3O0B,
oOydaromuMmcst 1o 3koHoMudeckuM crneruanbHocTsM / H. 1. Kpemep u ap.; mox pen. npod
H. II. Kpemepa — M. : OHUTA-ZIAHA, 2010. — 479 c.

2. KoHcnekT nexiuii mo BeICIIeld MaTeMaTHKe: MoyHbIi Kype / [mutpuii [IuceMeHHBIH. —
8-e m31. — M.: Atipuc-mipecc, 2009. — 608 c.

Tabmmma Ne 4
3anaHus U MeTOAHYECKHE YKA3AHNS 110 OPraHU3ALMH CAMOCTOATEIbHON padoThl
CTyJAEHTA
Temsbl 3ansITHI KoanuecTBo 4yacoB Copepxanne ®opmbl
Bcero | Ayautop | CamocTOSIT. | CAMOCTOSATE/ILHOI KOHTPOJIsI
HBIX padoThI padoThI CPC
Tema 1. DneMeHTHI 62 26 36 [IpopaboTka Omnpoc no
BEKTOPHOU U TMHEHHOM MaTepHUaoB TEOpUH,
anreOpsl. JICKIIMH. peleHue 3axay
Pemenne Y JOCKH,
JOMAIIIHUX 33/1a4. | KOHTPOJIbHAsS
pabota
Tema 2. DneMeHTHI 37 12 25 [IpopaboTka Omnpoc no
aHATUTHYECKOH MaTepHaioB TEOPHH,
reOMETPHUH JIEKLMH. peleHue 3amxay
Perienue y IOCKH
JIOMAIITHUX 3a/1a4.
Tema 3. Beenenue B 36 16 20 [popaboTka Omnpoc 1o
aHamn3 MaTepHajoB TEOPHH,
JICKIHH. peleHue 3axay
Pemenne Y JIOCKH,
JOMAIIIHUX 33/1a4. | KOHTPOJIbHAs
pabora, MUHU-
3a4€T 110
hopmyiam
Tema 4. 32 12 20 [IpopaboTka Pemenne 3anau
HuddepenunansHoe MaTepHajoB y JOCKH, MUHH-
ucuuciieHne QyHKIU JICKIIHH. 3a4€T 1o
OJIHOM NepeMEHHON Pemenne dhopmynam
JOMAIIIHUX 33/1a4. | KOHTPOJIbHAs
paboTa
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Tema 5. aterpaabHoOe 31 10 21 [IpopaboTka Pemenue 3amau

UCUHCIIeHHE QYHKIIUN MaTepHaoB y JIOCKH,

OJTHO MePEeMEHHOM JICKIUY. KOHTPOJIbHAS
Pemrenne paboTta, MUHU-
JOMAIlIHHX 3a1a4. 3a4€T 1O

tdhopmynam

Tema 6. 26 14 12 [IpopaboTka Pemienue 3amau

uddepennnansabie MaTepHajoB y JTOCKH,

YpaBHCHHUS JICKIIHH. KOHTPOJIbHAS
Pemenue paborta
JIOMAIITHUX 3a/1a4.

Tema 7. OyHKIIN 26 14 12 IIpopaboTka Pemienue 3amau

HECKOJIbKMX TICPEMEHHBIX. MaTepuajioB y TIOCKH,
JICKIUY. KOHTPOJIbHAS
Pemrenne pabora
JIOMAITHUX 3a7a4.

Tema 8. Psanprl. 20 10 10 [IpopaboTtka Pemenue 3amau
MaTepHalioB y JIOCKH,
JICKIIHH. KOHTPOJIbHAS
Pemenue paborta
JIOMAITHUX 3a7ad.

3auéThl, DK3aMEH 45 45 IToaroroBka k OrtBer Ha
3a4€Ty, DK3aMEHY 3a4€éTe,

JK3aMeHe
Hroro 234 114 210

6.2. Opranu3anusi TeKyuero KOHTpPoJs ¥ MPOMe:KYTOYHOH aTTecTallUN

IIpoBepka ycBoeHMs 3HAHUI BeJeTCs Ha MPAKTUYECKUX 3aHATUAX B MMCbMEHHOU (Gopme
(ompocCHI 10 TEOPUH, KOHTPOJIbHBIE pabOThI) U YCTHOM (popMe B X0/1€ pellieHus 3a7ad y JOCKH.
Hwxe npuBoasaTcs 06pasiibl BApUAHTOB (IO OJHOMY) KOHTPOJIBHBIX PadoT.
KonTponbnas padota Ne 1

X, +2X,— X, =6
1. Pemnts cucremy 3 X, +3X, +2X, =5, ucnons3ys npasuio Kpamepa.
2X +4X,+ X, =9

3 51
2. Haiitu panr matpuns: |1 15 1
1 5 3

[
[EEN

X, — 2%, + X+ X, =
3. MccnenoBath U peIIUTb CUCTEMY: § X, —2X, + X, — X, =—1
X, —2X, +X; +5X, = 5.

1 2 3 4
5 6 7 8
4. BBIYHCITUTE OTIPEICTUTEIh .
8 7 6 5
4 3 2
4 5 -1
5. Haiitu matpuiy, oopatnyio | 3 —2 3|, UCIOJIB3Ys IPUCOSAMHEHHYIO MaTPHILY.
2 -4 -1
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Konrponsnas padora Ne 2
1. Beraucnuts npeaenst

. T
sin| x—— . :
. AX*-3x | . ( 2) . 1-cos3x . sin7Xx—sin2x
lim ——— lim —————=; lim ————; lm ———
x>0 2x2 —9x ' oI T x>0 X-1g X x>0 sin X
2
2. Beranciuth HpOI/IBBO,Z[HI)Ie IIEPBOr'o nmopsaaKa:
1 sin"3x 23x . 2x-1 9 . 2x-1
y=siny3+=- y = 2+X— X2 +—=arcsin
3 cos6x 4 8 3
o .. X+1 3 _—2x
3. [IpoBeauTe mosHOE MccienoBanne PyHKIMU U IOCTpoiiTe e€ rpaduk Y = yy=x"-e

Kontponbnas padora Ne 3

NG
1. Borunciaure HHTErPaIb: J- 1+ %% -xdx: jln 5x dx.
0

o 2
2. Beruncnure mwiomaab GUrypsl, OrpaHUYCHHON JTUHUAMU Y = X", Y =4.
Kontponbnas padora Ne 4

Pemuts yPaBHEHHUS: xy'=y?-5, y' = y —4, y’—l = X+1, y(1)=3,
X

y'=32-x, y(1)=0,5 y'(1)=-1, y"+y'—-12y=0.

Kontponbnas padorta Ne 5
1. Haiinure wHauwOoyblliee ¥ HaWMEHBIICC 3HAYCHUE (YHKIUH Z = x? +3y2 +X—-Yy B
TpPeyrojbHUKE, OTpaHUYeHHOM IpsiMbiMu X =1, y=-1 x+y=1.

2. Berauciute npubankEHHO ¢ moMombso quddepeHmmana \4/2, 03%+1,94° .

ITpomerxyTouHas arTecTanus 1Mo JaHHOM AMCLUIUIMHE MTPOBOAUTCS B (JOpME dK3aMeHa U
3a4€TOB.
Bonpocwvt meopuu k 3auémy 3a 1 cemecmp
1.Matpuupl. Onepauyu Haj MaTpUIIaMH U UX CBOWCTBA.
2.0npenenutenu. CBONCTBA ONpeAeIUTENeH.
3.HeBwipoxnennsie Matpuibl. OOpaTHas MaTpHUIIa.
4.PaHT MaTpUIIBl U €T0 CBOMCTBA.
5.CucTeMbl IMHENHBIX YpaBHEHUH (OCHOBHBIE TIOHSTHS).
6.MeTtobl pereHus CUCTeM JIMHEHHBIX ypaBHEeHUH. [IpuMepsl.
7.BexTops! 1 TMHEWHbIE ONepaluy HajJl HUMHU.
8.Cucrema KOOpAMHAT Ha MIIOCKOCTH U B pocTpaHcTBe. [losipHble KOOPAMHATHI TOUKH.
9.CkansipHOE TTpon3BeicHne BeKTOpOoB. CBOICTBA.
10. BexropHoe npoussenenue. CBoicCTBA.
11. CmemmanHoe npou3BeeHue BeKTOpoB. CBONCTBA.
12. YpaBHeHHE PSIMOil Ha TUTOCKOCTH.
13. B3auMHoOe pacrosio’keHue MPSMBIX Ha IUIOCKOCTH. YTOJ MEXIy NMpsMbIMU. PaccrosiHMe OT
TOYKH J0 MPSMOM.
14. Danunc (onpeneneHue, BHIBOJ KAHOHMUYECKOTO YPaBHEHUS, OTYOCH, (DOKYCHI, TUPEKTPHUCHL,
AKCIICHTPHUCHTET).
15. Tunepbona (ompeneneHue, BBHIBOJ KAHOHHUYECKOTO YpaBHEHHs, TOIYOCH, (OKYCHI,
ACUMITOTHI, SKCLIEHTPUCHUTET).
16. [lapabona (ompeneneHue, BBIBOJ KAaHOHHYECKOTO YpaBHEHHs, MapaMmerp, (QoKyc,
JTUPEKTPUCA, SKCIIEHTPUCHUTET).
17. YpaBHEHHE TNIOCKOCTH B TIPOCTPAHCTBE.
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18. B3anMHoOe pacnosiokeHHe TIOCKOCTEH. YTOI MeX 1y IIIOCKOCTAMU. PaccTosiHue OT TOUKH 10
IJIOCKOCTH.

19. VpaBHenune mnpsiMmoii B MPOCTpaHCTBE. B3zamMHOE pacroyiokeHHE NPSMBIX. YTOI MEXAY
IPSIMBIMHU.

20. B3anMHoe pacroiokeHue IpsMOi U INIOCKOCTH. YTO0JI MEKAY NPSAMON U IIIOCKOCTBIO.

21. Dnmuncoun. ['unep6omown .

22. TTapa6omnoun. Konyc.

23. llunuuapudeckue moBEPXHOCTH.

Ilpumepot 3a0au ona nposedenusn 3auéma 3a 1 cemecmp

1. UccnenoBath U peLINTb CUCTEMY:

X, +2X, +3%,—X, =1
3% +2X, + X=X, =1
2X +3%, + X +X, =1,
2X, +2X, + 2%, — X, =1

SX, +5X, +2X, =2
2. Haiitu obmee pemeHue u GpyHAaMEHTAIBHYIO CUCTEMY PEIICHHIA:
4% +3X, +3%,+ 9%, + 6%, =0

1
X, — X,— 3+ X, —3%; = 2
2X, —3X, +4X; — 59X, +2X, = 7
9x, —9X, +6X%; —16X, + 2x, = 25.

X, + 2X, —3X, +2X;

8%, +9X, +5x,+ 6X,+ X =0
8%, +3X, + 7X, +30x, +15%, =0
6X, +6X, +4X,+ 7X,+ 5% =0.

b 2 2 2
13 1 -2
2 b 2 2
3. Haiitu panr MaTpuiist , 2 6 -3 4
2 2 b 2
ab 6 2
2 2 20D
3 2 -1 2
a c d .
4. Pa3loxuUTh OMPEACTUTEN ) TI0 2JIEMEHTaM BTOPOH CTPOKH.
-2 3 2 -]
X, +2X,— X, =6

5. Pemmmts cuctemy | X +3X, +2X; =5, ucnons3sys npasuiio Kpamepa.
2% +4X, + X3 =9

2 1000
12 100
6. Beraucnute onpenenmrens (0 1 2 1 0f.
0 0121
0 00 12
4 5 -1
7. Haiiti matpuily, oopatayto | 3 —2 3|, HCIIOJNB3Ys MIPUCOSTMHEHHYIO MATPHITY.
2 4 -1
8.1. CocraBbTe ypaBHeHue Meauansl AM tpeyronbnuka ABC, eciu A(—3, —1), B (O, - 2) ,

C(5.4).
9. Cocrasbre ypasHenue BbicoTsl BH Tpeyronsauka ABC, ecn A (=3, -1), B(-2,3), C(0,4).
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10. CocraBbTe ypaBHEHHUE MPSIMOM, MapajieabHoil JanHoi 2X—3Y+4 =0 u npoxozsien yepes
TOYKY A(—l, 2) )

11. 3BecTtHO, uTO mpsiMble, 3agaHHble ypaBHeHUsMH 2X—3y+5=0 u 4x-by+4=0
napayensHbl. Haiigure b.

12. OnpesienuTe THI KPUBOH BTOPOTO MOPSAKA, 3aJaHHON ypaBHeHHMeM 12x°—3y® =48,
HaiiauTe GOKYyChI, MOITYOCH, SKCcLeHTpucuTeT. Caenaiite uepTéx.

13. Onpenenute TUN KpUBOH BTOPOrO IOPSANKA, 3aJaHHON ypaBHeHHMeM Y° =4X, Haiinure
dokyc, mapaMeTp, ypaBHCHHE TUPEKTPUCHL. Cremaite 4epTex.

14. [Ipsimas 3ajaHa KAHOHUYECKUM ypaBHEHUEM XT_l = yT_l . 3anumuTe e€ obIee ypaBHEHUE U

HaliJUTe KOOPANHATHI BEKTOPA HOPMAJIH.
15. HaiinuTe yron Mexay NpsiMbIMH, 3alaHHBIMHU ypaBHeHUsIMH 2X—3Y+5=0 u 3Xx—y+5=0.
16. YcranoBure B3auMHOe pacnosnoxenue npsameix 2X—4y+5=0 u 3x—-6y+4=0.
. . x-1 -1
17. Haitnute paccrosiaue ot Touku A(3;0) no npsmoit N . .

3
18. CocTaBbTe ypaBHEHHE IIOCKOCTH, poxosiiei yepe3 Touku A(-3;-1;0), B(0;-2;3), C(-5;0;4).
19. YcranoBuTe B3auMHOE pacIoNOXeHUE MPAMBIX Y +5 =4 ( X— 3) uy+4=2 ( X —1) .
20. Onpenenute yroia MEeXIy IpsIMbIMU Y +5 = 4(X — 3) uy+4=2 ( X —l) .
21. CocTaBbTe ypaBHEHHE IUIOCKOCTH, mpoxomsimei depe3 Touky A(-3;-1;0) u napamiensHoi
wiockoctd 2X—4y+5=0.
22. CoctaBuTh  ypaBHEHHE IUIOCKOCTH, mpoxomsmied depe3 Touky A(-3;-1,0) w
NEePIeHIUKYIApHOM mockocTsM 2X—4y+5=0 u x+3y—-z+5=0.
23. Boruncnute paccrosiaue ot Touku A(-3;-1;0) 10 muockoctu 2X—4y+5=0.

24. CocTaBbTe KaHOHHYECKHE YpPaBHEHHUS MPSAMON, MPOXOJAIIeld depe3 TOUKH A(—3, -1, O) "
B(0,-2,3).
25. CocTaBpTe MapaMeTPHUUECKUE YpaBHEHHs MPSIMOH, MTPOXOASAIIEH Yepe3 TOUKY A(—S, -1, 0),

MEePIEHANKYISPHO TIOCKOoCcTH X+3Y—2+5=0.

x-1 y-1
26. YcTaHOBHUTE B3aMMHOE PACTIOI0KEHUE TIPSIMON N = yT U ockoct X+3y—z+5=0.
. . Xx-1 y-1
27. HaiinuTe yros Mexay npsMoi N = 3 U IIOCKOCTBIO X +3Y —Z+5=0.

28. Haitnute yron mexay miockoctsiMu 2X—4y+5=0 u x+3y—-z+5=0.

29. OnpenenuTe THI TOBEPXHOCTH X + y* = 22 . CyienaiiTe 4epTéx.

buiter 3auéra COCTONT M3 IBYX YaCTEH: TEOPETUYECKON U MPAKTHYECKOM.

Teoperuueckast 4acTh MpeAIoaraeT 3HaHWe OCHOBHBIX MOHATHHA, (OPMYII, TEOPEM.
[TpakTHyeckasi yacTb COAEPKUT IEpeueHb 3a7ady U YIpaKHEHUH MO0 OCHOBHBIM T€MaM Kypca.
3anaun moAOUPAIOTCS TaK, YTOOBI X pellIeHUe OTBEYaI0 OCHOBHOMY COJIEP)KaHHUIO Kypca.

Ha 3auére craBUTCS OIIEHKA «3aYTEHO», €CJIM CTYIEHT HE JOIMYyCKaeT IpyObIX OIMOOK INpHU
OTBETE Ha TeOopeTHUecKuil Bompoc. Bce 3amaum momKkHBL OBITH pelIeHBl Ooniee, ueMm
«HAIIOJIOBUHY».

Ha 3auére cTaBUTCS OLIEHKA «HE 3aYTEHO», €CIIM 33Ja4d HE PELIEHBl UM PEUICHbl MEHEE, UeM
«HAIIOJIOBUHY».
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Ilpumepul 3a0au k 3auémy 3a 2 cemecmp

x® — x?
1. [MocTpouts cxemy rpaduka GyHKIUH, UCIIOIb3Ysl ACUMIITOTHI Y = v
—X
2. UccnenoBarth (yHKIMIO HA HENpPEpPhIBHOCTb, ONPEIEIMTh XapakTep TO4YeK pas3phbiBa
1

y=—71

1+et

1-cosx .
3. Oynkums f (X)==——— He onpenenena npu X =0. 3anaiite f(0) Tax, urober f (X) cTana
X

HeTpepbIBHOH B Touke X =0.

X .
4. byner nu pynkius Y =5" -arctg il OTpaHUYEHHOU Ha OTpE3Ke [0; 10] ?

X+

sin 3x
x*+1
6.Ilo ocu JBWXKYTCS JBE TOYKH, 3aKOHBI JIBIDKEHHS KOTOPBIX 3a7aHbl (hopMyrnamu
X(t) =4t +18 u X(t) =5t° ~t+6. C kaKkoil CKOPOCTBIO OYIyT YAAIAThCS ITH TOUYKH APYT OT

5. Uccnenyiite Ha HEIPEPHIBHOCTD (PYHKILINIO Y =

Jpyra cpa3y Mmocje MOMEHT BCTpe4n?
7. Paccrosinue S(M), NpoiiecHHoe TenoM  3a  tcekyHn, ompexaensercs  Qopmyiioi

1
S(t)= gta +3t? +t . KakoBa ckopocTb U ycKopenue Tena pu t =107

: 1Y
8. Beruucnute npegen lim (In — | , ucronb3ys npasuio Jlonurans.
X

x—>+0

. . 5 arcsin x
9. Haiinure HEOIIpeECJIEHHBIN UHTErpall jﬁ dx.
1-x

10. Haiinure HeonpenenEHHBINA HHTETPAI J‘Sin3 X-c0s® X - dX.

. . x>dx
11. HaiimuTe HeonpeneéHHbIA HHTErpall Iﬁ
1-x

. . . 1+ X2
12. HaiinuTe HeonpeaenéHHbII HHTErpas J-44dx .
X

2 T
13. BeraucnuTh onpeaenéHHble HHTETPAIb ) J o =; 0) J. X-sin x-dx.
0 VX+1+4/(x+1) 0

14. HaiiTu ruiomaas Gurypsl, 3a1aHHOM B MOJISIPHBIX KOOpAUHATAX: ' =2a-C0S2¢p; I >a.
15. Haiitu 00BbEM Tena, MosydyeHHOTo BpaiieHueM Bokpyr ocu OY I1uiomaaxu, orpaHMYeHHON
JUHUAMU Xy =2; Y=X; Y=4.

3a OoTBeT Ha 3a4€Te CTABUTCS OICHKA!

«OTJIMYHO», €CIIH:

— CTYZICHT HE JIeJIaeT OIIOO0K B ()OPMYIHPOBKAX BCEX TPEOYEMBIX OPEIEICHUH 1 TEOPEM;
— B OTBETE Ha TEOPETUUYECKUI BOIIPOC CTYJECHT SICHO U 0OOCHOBAHO M3JIaraeT CoJepKaHue;
— pelIeHue 3a/1a4 He COJIEPKUT IPyObIX OMIMOOK.

«XOpOLIO», ECIH:

— CTYZIICHT HE JieJIaeT OIIO0K B ()OPMYITHPOBKAX BCEX TPEOYEMBIX OIPEIEICHIH 1 TEOPEM;
— 331244 B LIEJIOM PELICHbI, HO UMEIOT OUIMOKH BBIYMCIUTEILHOIO XapaKTepa;
«YIOBJIETBOPHTEIBHOY, CCIIH:

— CTYJIEHT JOITyCKaeT HETOYHOCTU B (POPMYIIMPOBKAX OINpPEICIICHUH U TEOpEM;

— peleHa TOJIBKO 9acTh 33J]a4, B HEKOTOPBIX PEIICHHE HEe 3aKOHYEHO.
«HeY/10BJIeTBOPUTEIbHO», CCIIH:
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— CTYZIEHT He 3HaeT (HOPMYyITUPOBKHU OIPECICHUI U TEOpeM;
— CTYJEHT HE BIIaJCeT HaBbIKAMHU PEIICHUS OCHOBHBIX DJIEMEHTAPHBIX 3a/1a4 Kypca.

Bonpocet meopuu k sxzameny 3a 3 cemecmp

1. Ompenenenus nuddepeHInaIbHOr0 ypaBHeH!s, Aud(epeHInanibHOoro ypaBHeHUsI TEPBOTO
Hopsijika, OOLIEro M YacTHOTO PELIeHUs, UX reoMeTpuueckuil cmbicii. dopmynupoBka 3agauu
Komm.
2. Onpenenenuss  1uQGEpeHMaIbHOIO  YPaBHEHUS € pa3JesIOLIMMUCH  [1€PEMEHHBIMH,
OJTHOPOJTHOTO, TMHEWHOTO U METOJIbI X PEILICHHS.
3. JIuneiinble nuddepeHnuanbHble ypaBHEHNs: BTOPOro MOpsiika OAHOPOIHBIE U HEOJAHOPOIHBIE C
NOCTOSIHHBIMU K03 punimentamu.
4. PemieHue JIMHEMHBIX OJHOPOJHBIX YPAaBHEHHHM C IMOCTOSHHBIMH KO3((UIMEHTaMH, METO[
BapHaIlii U METOJ HEONPEAeICHHBIX KOA(PPHUIIMEHTOB.
5. Onpenenenne GyHKIMHA IBYX, TPEX MEPEMEHHBIX, 00JIaCTH OompeeiieHus], rpaduka HyHKIHUH,
npezena, HenpepbIBHON (QYHKIINH.
6. OnpeneneHuss  4acTHBIX  NPOMU3BOJHBIX,  JuddepeHIupyeMoid  (QYHKIUH,  I[OJHOTO
muddepeHmmana.
7. uddepenupoBaHye CIOKHBIX (QYHKIUI, TPOU3BOIHBIE BBICIIUX MTOPSIKOB.
8. DxcTpeMyM (yHKIMH ABYX MEPEMEHHBIX, HEOOXOIMMOE B JOCTATOYHOE YCIIOBHS.
9. CxansipHoe 10J1e, IPOM3BO/IHAS 110 HAIIPABJICHUIO, TPAIMEHT U €ro CBOMCTRA.
10. 3agaum, nmpuBOIAIIME K MIOHATHIO TBOMHOTO MHTErpana. OnpeieneHne JBOWHOTO HHTETpaa,
€ro CBOICTBA U BBIYHMCIICHHE.
11. Yucnoseie  psigpl.  OcHOBHbIe TOHATHA. CXOmsIuecss W PACXOISIIMECS — PsIbL.
['apmonnueckuil psin M reoMmerpuyeckas nporpeccus. Ilpocreiinme CBONCTBA YHCIOBBIX
cxoasamuxcs panoB. Heobxoanmoe ycinoBre cXo0quMOCTH psiia.
12. Heo6xonuMoe JOCTaTOYHOE YCIOBUE CXOJUMOCTH psiia C IOJIOKUTEIbHBIMU WICHAMHU.
[Tpuznaku cpaBHeHus. IlpusHaku cxogumoctu psaa: J[lamambepa, Komm, wuHTerpanbHbii
npusHak Komm.
13. 3Hakouepenyronecss U 3HaKONEpPeMEHHbIE Psifibl, Npu3HaKk JleiiOHuIa, CBOWCTBO OcCTaTKa
3HAKOYePEeYIOIEerocs psaa. AOCOIIOTHAS U YCIOBHASI CXOAUMOCTb.
14. Crenennsle psaasl. Panuyc, untepBan cxoguMmoctu. Teopema Abens. CBoiicTBa CTENEHHBIX
PAIOB.
15. Paznoxenue GpyHKIui B cTeneHHble psjibl Teiinopa u MakiopeHa.

Ilpumeput 3a0au 013 npogedenus IK3amena 3a 3 cemecmp
1. Haiitu obuiee pemenne auddepeHnnanbHOro ypaBHeHHs IEPBOTo MopsIKa

(ezx +5) dy + ye™dx = 0.

2. Haiitu  oOmmit  wHTErpanm  audQepeHnrarbHOr0  ypaBHEHUS  TIEpBOTO  IMOPSIKA

3y° +4x°
Xy’ = oY FAXY 5 Zy
2Y° +2X
3. Haiitu pemenue 3agaun Ko Y’ _LZ =x*+2x, y(-1)= g
X+

y . X—3 i} y
4. Haiigute o0acThb OIMPECACIICHUSA (pYHKI_[I/II/I Z=alcsin——mu 1/1306pa31/1Te €C Ha KOOpAWHATHOU

IIJIOCKOCTH.

5. Beraucaure npubauxEHHO ¢ momMomiso quddepeHmnmnana %/(3, 95)2 + (3, 03)2 +2.

6. Haiinute 9acTHBIE MPOU3BOIHBIE IEPBOTO TIOPSIIKA CIIOKHOW (DYHKIIHA
z=(sinx)-e”, rne x=t?, y=cost.

7. UccnenyiiTe Ha sKcTpeMyM (yHKIHIO Z = X° + Yy° —9xy + 27,
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8. Berunciauthb Iije4xydxdy ,ecm D:y=In3, y=In4, x= %, X= %
(D)
- —1 n+l 4n
9. Haiitu cymmy psina Z%,
n=1
10. Hatity cymmy pama ) ——————;
yMMY'P ; n+n-—2
. = 3n+2
11. Haiitu 0651aCTh CXOUMOCTH psifa Z - X", UCCIIeZIOBATh TIOBE/ICHUE Psia Ha KOHIAX

r) (n2 +1)
00J1aCTH CXOJIUMOCTb.
12. Paznoxuts B psag GyHKIuH Yy =SinX, y=e".
13. Pa3oxuth B psag GQyHKIMH Y =COSX, Y =1In (1+ X), y =arctg x.

DK3aMEeHaIlMOHHBII OMJIET COCTOUT U3 ABYX YACTEI: TEOPETUUYECKOM U TPAKTUUECKOM.
Teopernueckas 4acThb NpeAIoJaraeT 3HaHUE OCHOBHBIX MOHATHH, (GOPMYII, TEOPEM.
IIpakTHueckass 4acTb COACPKUT IIEPEUYEHb 3a7a4 U YIPAKHEHHUM 110 OCHOBHBIM TE€MaM Kypca.
3agaun noAOUPAIOTCS TaK, YTOOBI X PEIIeHUE OTBEYaI0 OCHOBHOMY COZEP)KaHUIO Kypca.

3a OTBET HA DK3aMEHE CTABUTCS OLICHKA:

«OTJIMYHO», €CIIU:

— CTYJIEHT He JienaeT omMO0K B GOpMyIUPOBKaX BceX TpeOyEeMBbIX OIPEeNICHUH U TEOpeM;
— B OTBETE HA TEOPETHUYECKHI BOIIPOC CTY/AEHT SICHO M 00OCHOBAHO M3JIaraeT COAEpKaHHUE;
— pelIeHue 3a/1a4 He COIEPXKUT IPyObIX OIUOOK.

«XOpOIIO», ECIIH:

— CTYJZIEHT He JieaeT omMO0K B pOpMyIUpPOBKaX BceX TpeOyEeMBbIX OIPEeNICHUH U TEOpeM;
— 3aJ]au B LIEJIOM PELIEHBI, HO UMEIOT OIIMOKN BBIYUCIUTEIBLHOTO XapaKTepa;
«YAOBJICTBOPHUTEIBbHO), €CIIU:

— CTYAEHT JIOIYCKaeT HETOYHOCTU B (POPMYJIUPOBKAX OMPEECICHUN U TEOPEM;

— pelIeHa TOJIBKO 4acTh 3a/1a4, B HEKOTOPBIX PELIEHUE HE 3aKOHYEHO.
«HEeYI0BJIETBOPUTEIbHO», ECIIH:

— CTYZIeHT He 3HaeT (YOpMYyITUPOBKHU OIpEEIIEHUI U TeOpeM;

— CTYACHT He BJaJieeT HaBbIKaMH PEIICHNs OCHOBHBIX JIEMEHTapHBIX 3a/1a4 Kypca.

7. YYHEBHO-METOANYECKOE U UTHOOPMALNNOHHOE OBECIIEYEHUE
OcHognasa numepamypa

1. Boicimass maTematuka JAJis OKOHOMHUCTOB : Y4YeOHHMK Ui CTYACHTOB BY30B,
oOyyaromuxcst o 3xoHomuueckum cneruansHocTsiM / H. 1II. Kpemep, b. A. Ilytko, U. M.
Tpummn, M. H. ®puaman ; nox pegakuueit H. L. Kpemep. — 3-e uzn. — Mocksa : OHUTU-
HAHA, 2017. — 481 ¢. — ISBN 978-5-238-00991-9. — TekcT : 31eKTpOHHBIN // DIEKTPOHHO-
ouommoteynas cucrema [PR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/74953.html
(mata obpamenus: 17.03.2020). — Pexxum qoctyna: st aBTOPU3UP. MOJIb30BaTEIeH

2. Ilonos, A. M. Briciias MatemaTHKa JIsl SKOHOMHUCTOB : YUYEOHHK U MPAKTUKYM JUIs

MIPUKIIATHOTO OakanaBpuara / A. M. Ilomnos, B. H. CoTHuKkoOB ; non pelnakuuen
A. M. IlonoBa. — 2-e¢ wu3n., mepepad. m gom. — Mocksa : WUznarensctBo [Opaiit, 2014. —
566 c. — (bakamaBp. IIpuxmamuoit kypc).— ISBN 978-5-9916-3724-4. — Tekct :
anektponasid // OBC IOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/379585 (nara

obpamenust: 17.03.2020).

3. DnemeHTapHas MaTeMaTUKa B ITOMOIIb BbICIIEH : yueOHOe mocodue / coctaBurenu U.
K. bepnukosa, 1. A. Kpyrnosa. — Owmck : OMI'Y, 2016. — 118 c¢. — ISBN 978-5-7779-2042-
3.— Tekcr: o»nexTpoHHbIi / JlaHp : 31IeKTpoHHO-OmOmmoreunas cucrema. — URL:
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https://biblio-online.ru/bcode/379585

https://e.lanbook.com/book/94059 (mara ob6pamenus: 17.03.2020). — Pexum gocryma: ams
aBTOpU3. MOJIb30BATEIICH.
/Jlonoanumensvhasn numepamypa

1. AutonoB, B.M. DneMeHTapHas MareMaTWka i TMEPBOKYPCHUKA [DIEKTPOHHBIN
pecypc] : yueb. mocooue / B.M. AntonoB, ®@.M. KoneneBuu. — DnekTpoH. naH. — CaHKT-
[TerepOypr : Jlanb, 2013. — 112 c. Pesxxum goctyna: https://e.lanbook.com/book/5701

2. lupdepenumanbioe ucyuciaeHne (YHKIMA HECKOJIBKHX MEPEMEHHBIX: Y4eOHO-
METOAMYECcKoe mocodue it Gu3uKo-MaTeMaTudeckoro (akymprera / M-Bo 00pazoBaHus U
Hayku Poc. ®enepaumu, HuwxknHeTtarwn. roc. cou.-meln. akai.; abT.-coctT.: I'. M. UepnoBa. —
Hwxunit Tarna: HTT'CIIA, 2010. — 55 c.

3. KoHcnekT neknmii o BhICHIEH MaTeMaTHKe: MOMHbIA Kype / JImutpuii [lucemenHbIit. —
8-e m31. — M.: Atipuc-mipecc, 2009. — 608 c.

4. Ky3nenos, JI. A. COOpHUK 3aJaHUl IO BBICHICH MaTEeMaTHKE: TUIIOBBIC PACUETHI :
yueOHoe mocobue mis By30B / JI. A. Ky3nenos. — U3n. 11-e, ctep. — Cankr-IlerepOypr; Mocksa;
Kpacuonap : Jlans, 2008. — 238 c.

2. JIyary, K. H., ITucemennsiit J1. T., ®equn C. H., llleBuenko 0. A. COopHUK 33124 110
BbICHIE MaTemaTuke. 1 kypc. — M.: Aiipuc-nipecc : Hayka, 2008 — 576 c.

Dnexmponnsvie pecypcol

1. [Tucemennsiii [[. T. KoHcnekT JIeKIUii 1O TEOpUU BEPOATHOCTEH, MaTeMaTHUYeCKOU
CTAaTUCTUKE M CIIy4alHBIM npolieccaMm. — — M.: Aipuc-tipecc : Hayka, 2008 — 288 c. Ccpuika ajs
ckaumBanus: http://mexalib.com/view/35734

8. MaTepunajibHO-TEXHUYECKOE O0ecnedyeHne JUCHMIIIMHBI
1. Jlexumonnas aynutopus — 211 A.
2. Jlocka, men.
3. MynpTUMEIMa-IIPOEKTOP.
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