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CTpykTypa U coep:kaHHue TUCUUIINHBI

1. Iesau 1 3a1a4M JMCUMILVIMHBIL, €e MeCTO B y4eOHOM Ipouecce

JlucuuninuHa TpeacTaBiseT COoOOM W3I0KEHHWE OCHOBHBIX MPHUKIAIHBIX
MaTEMaTUYECKHUX MOJIOKEHU, TPUMEHAEMbIX B TYMaHUTAPHBIX HAyKaX.

Lenp wu3yyeHUs OUCHUIUIMHBI — OBJIAJICHUE CTYJACHTAMH HEOO0XOIUMBIM
MaT€MaTUYeCKHM  allapaToM, MO3BOJISIIOIIMM  CHUCTEMAaTU3UPOBATh  JIaHHBIE,
MOJICJIMPOBATh U pelIaTh NPHUKIAJHbIE 331a4H, AHATU3UPOBATH PE3YJIbTATHI.

3amaun: pa3BUTHE Y CTYACHTOB JIOTHUYECKOTO U aOCTPaKTHOTO MBIILJICHHUS;
dbopMHpOBaHUE Yy CTYAECHTOB TMOJOXKUTEILHOM MOTHUBAIIMM HA HCIOJIb30BAHUE
COBPEMEHHBIX MAaTEMAaTUYECKUX U KOMIBIOTEPHBIX METOAOB B (DyHIaMEHTAIbHBIX U
NPUKIAAHBIX TYMaHUTApHBIX UCCIENOBAaHUSIX;  (OPMUPOBAHHE MPAKTHUECKUX
HABBIKOB PEIICHUS MPUKIAJHBIX 33/7a4, HEOOXOAUMBIX NIl UX NMpodecCuoHaNIbHON
NesATeIbHOCTH; (OPMUPOBAHHE YMEHUM CaMOCTOSATEIBLHO aHAJU3UpPOBATH MU
WHTEPIPETUPOBATH NIOJyUCHHBIE PE3YJIBTATHI.

2. MecTto aucuuniimibl B ctpykrype OIIOII BO

Jucinmamaa «MaremaTtuka» BXOIHUT B OJ0K JUCHHMIIIAH 00s3aTEIIbHON YacTH
y4eOHOTO IJIaHa.

HeoOxoaumbIMK YCIIOBUSIMH JJI1 OCBOEHHUS JHUCLMIUIMHBI SIBJIAIOTCS: 3HAHUE
AIIEMEHTapHON MAaTeMAaTHUKU: anreOpbl, F€OMETPUHU, SJIEMEHTAPHBIX (DYHKIMI 1 OCHOB
MaTE€MaTU4YeCKOro AaHalIW3a; YMEHMs pEIIaTh THUIIOBBIE 3aJadd  3JIEMEHTapHOU
MaTE€MaTUKH; HAaBBIKM MBICIUTEIIBHON JIEATEIBHOCTH, JIOTMYECKOTO aHaJU3a,
MaTeMaTUYECKOr0 U T€OMETPUYECKOTO MBIIIICHMUS.

SIBnsieTcss OCHOBOM JUIsl U3YYEHHUSI CIIEMAIIBHBIX TUCLIUTIINH.

3. TpeGoBanus K pe3yJbTaTaM OCBOCHHUS COJEP:KAHUSA TUCIUTITTHHBI

CrylieHThl, 3aBEpIIMBILINE U3YUYCHHE NUCIUIUIMHBI « MaTeMaTuKay, 10IKHbI

3HAaTh: OCHOBHBIEC TMOHSTHSA, YTBEPXKICHHUS U 3aKOHbI TEOPUU MHOXKECTB;
OINpEJENICHMs], ONepalid U PaBHOCUIBHOCTH MaTeMaTHYECKOW JIOTMKH; OCHOBHBIE
npaBuia U GopMysibl KOMOMHATOPUKH.

YMETh: UCTOIb30BATh 3JEMEHTHI TEOPUH MHOKECTB, MATEMATHUYECKOUN JIOTMKU
Y KOMOMHATOPHKH JUIsl PEIICHUs CTAaHAAPTHBIX 3a/1a4 ATUX PA3ENIOB; aHAIU3UPOBATh
MOJIyYeHHbIE Pe3yJIbTaThl; 0OpamaTbes K MHpopMaloHHbIM cuctemam (MHTepHeT,
CIIpaBOYHAsl U JIpyras MaTeMaTH4ecKas JIUTEpaTypa) IUisl MONOJIHEHUS U YTOUHEHUS
MaTeMaTUYECKNX 3HAHWUM; TPUMEHATh IOJYYEHHbIE 3HAHUA T[PU PELICHUH
npo¢eCCHOHANIBHBIX 3a]1a4.

BJIAJICTh HAaBbIKAMHU: MAaTEMaTUYECKHUMHU TMOHATUSIMU W CHUMBOJIAMHU  JUISI
BBIPDAKEHUS KOJIMYECTBEHHBIX W KAYECTBEHHBIX OTHOIICHUM, MaTEMaTHYE€CKUMHU
METOJaMU M QJIrOpUTMaMH B TMPUIOKEHUU K TYMAHUTapHbIM M COIMAIBHO-
HKOHOMHYECKUM HAYKaM.

[lepeuriciieHHble  pe3yJibTaTbl  OOpa30BaHUSA  SIBJISIOTCA ~ OCHOBOM st
dbopmupoBaHus cleayromux kKomiereHud (B cootBeTcTBUU ¢ DPI'OC BO wu
TpeOOBaHUSIMU K  pe3yjbTaTaM OCBOCHHS OCHOBHOM  mpodeccuoHanbHON
obpazoBatensHol porpammsl (OITOIT BO):

YHUBEPCAIbHBIX:
VYK-1  cnoco0eH ocynlecTBIsTh MOUCK, KPUTUYECKUA aHaIU3 U CHHTE3
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uHpopmaruu,
MIOCTaBJICHHBIX 3a/1a4

4. CTpyKTYypa U cojiep:KaHue U CHUIIINHBI

IIPUMCHATH CHUCTEMHBIN moaxoa jd PCHICHHUA

4.1. O0beM yueOHO# JUCHMILUIUHBI U BBl Y4e0OHOI padoThl

O06beM gacos (3.€.)
N Ounas OuHno- 3aouHas
Bun yuebnoli paboThl
dhopma 3a04Has dopma
dhopma
OO6mias yueOHast Harpy3Ka (BCero) 72 - 72
(2 3au. en) (2 3au. en)

OO0s3aTenbHast ayJIUTOpHAs y4yeOHas 34 - 34
Harpy3ka (Bcero)
B TOM YHCJIE:
Jlekuun 17 - 17
CeMuHapcKue 3aHsATHS - - -
IIpakTHuecKue 3aHATHS 17 - 17
JlaGopaTopHbie pabOThI - - -
Kypcogas pabota (KypcoBO ITPOEKT) - - -
WNuauBuayanbHOE 3aaHUE -
CamocTtosTenbHas paboTa cTyfieHTa (BCero) 38 - 38
dopma aTTecTanuu 3a4er - 3ayer

4.2. Conep:kaHue pa3aejioB IMCHUILIMHBI

Cemectp 1
Tema 1.

Tema 2.

Tewma 3.

Tema 4.

DIIEMEHTBI TEOPUH MHOKECTB

[Tonstust mHOXecTBa. CrocoObI [Tonsitue
noaMHoxkecTBa. COOCTBEHHbIE M HECOOCTBEHHBIE TIOJIMHOMXECTBA.
ITyctoe u yHuBepcaabHOe MHOXKeCcTBa. PaBHbIE MHOKeCTBA. Oniepaiiviu
HaJl  MHOXecTBamMH  (0ObEIUHEHHE, T[epeceueHue, Pa3HOCTh,
nononHeHue). CBoMCTBa orepanuil HaJ MHOXXeCTBaMu. Jlnarpammbi
Ditnepa-Benna. Koneunble MHOXXECTBA.

bunapHbie OTHOIIEHUS

[Ipsimoe mpousBeneHre MHOXKeCTB. buHapHbie oTHoOlIeHUsA. CBOMCTBa
OvHapHBIX OTHOIIEHWA. OTHOIIEHHUS] SKBUBAICHTHOCTH M TOPSIKA.
CriocoObl  mpencTaBieHusi  OWHApHBIX  OTHOmeHuUd.  [loHsTHE
otobpakenusi. CBONCTBa OTOOpaKEHUH.

DneMeHTbl MaTEMATUYECKON JIOTUKU

[Tonsitue BbIcKa3biBaHusA. Onepalui HaJ BHICKA3bIBAHUSIMU (OTpULIAHUE,
KOHBIOHKIIMS, TU3BIOHKITUS, UMILTUKALINS, SKBUBAJIGHTHOCTD). DOpMyJIbI
JIOTHKU BBbICKa3bIBaHWA. Bumbl (opMyi: TaBTONOTHH, MPOTHBOPEUMS,
BBIMIOJTHUMBIE  (hOpMyJsibl. TaOnuilbl HMCTUHHOCTH. PaBHOCHIIBHOCTH
JIOTUKU BBICKa3bIBaHUM. 3aKOHBI JIOTHKHU.

[Tonsitue mpenukara. O6IaCTh UCTUHHOCTHU Tipenukara. Onepanuu Haja
npenukaraMu (JIOTMYecKre U KBaHTOpHBIC). DOpMyJbI U TaBTOJOTHH
JIOTUKU NpeanukaToB. [[prioxenus JIOruKy IpeInuKaToB.

DeMeHThl KOMOMHATOPUKHU

OIMHUCaHuA MHOXCECTB.
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[IpaBuna

KOMOMHATOPHKH,

OCHOBHBIC

IMPHUHIIAIIBI.

OCHOBHEBIE

KOMOMHATOpHBIE (POPMYJIbI (pa3MeIeHHs], COYCTaHUs, TIEPECTAHOBKH) C
MOBTOpEHUEM 1 Oe3 moBTOpeHmid. CBOMCTBA COYECTAHUIA.

4.3. Jlekuuu
O06beM "yacoB
OuHo-
No /it HasBanue Temsl 3aouHas
Ounas popma 3a09HAS
dbopma
dhopma
Cemectp 1
Tema 1. | DaeMeHTHI TEOPUU MHOKECTB 6 6
Tema 2. | buHapHbIC OTHONIICHHS 2 2
DONEeMEeHTBl  MaTeMaTH4eCKOU 6 6
Tewma 3.
JIOTHKH
Tema 4. | DnemMeHTHl KOMOMHATOPUKHU 3 3
Hroro: 17 17
4.4. IlpakTH4yecKue 3aHATHUS
O6beM yacoB
Ouno-
Ne ni/m Ha3zpanue temsl 3aouHas
Ounas popma 3a04Hast
dhopma
dhopma
Cemectp 1
Tema 1. | DueMeHTHI TEOPUH MHOKECTB 6 6
Tema 2. | bBuHapHBIC OTHOIICHHS 2 2
DJIEMEHTBl ~ MaTeMaTU4YeCKOM 6 6
Tewma 3.
JIOTUKHU
Tema 4. | DnemMeHTb KOMOUHATOPUKH 3 3
Uroro: 17 17

4.5. JlabopaTopHbie padoThI

JlabopaTopHbie pabOTHI IO TUCIUIIIIMHE HE MPEyCMOTPEHBI.

4.6. CamocTosiTesibHAs1 padoTa CTY/IEHTOB

O0BeM yacoB

Nen/m | Ha3Banue Tembl Bun CPC Ounas Quro- 3ao4Has
(bopva 3a04Has (bopma
dopma
Cemectp 1
Tema 1. | DnemeHTbI MIOATOTOBKA K KOHTPOJIBHOM 10 10
TEOpUH MHOKECTB | paboTe;
Tema 2. | buHapHsbie MIOATOTOBKA K KOHTPOJIBHOM 8 8
OTHOILICHHUS pabore;
Tema 3. | DnemeHTsI MIOATOTOBKA K KOHTPOJIBHOM
MaTeMaTHYecKoi | pabore; 10 10
JIOTUKHU
Tema 4. | DnemeHTbI MIOATOTOBKA K KOHTPOJIBHOM 10 10
KOMOMHATOpPUKH | paboTe;
Hroro: 38 38

4.7. KypcoBble paGoTbI/IPOEKTHI.



KypcoBbie paboThI O JUCHUIIIIMHE HE MPETyCMOTPEHBI.

5. O0pa3oBare/ibHbIE TEXHOJOTHH

[IpenonaBanue MUCHUUIUIMHBI BEAETCS C MPUMEHEHUEM CJEAYIOIIUX BHUIOB
00pa3oBaTeIbHBIX TEXHOJIOTUH:

— TPaJUIUOHHBIE OOBSICHUTEIBHO-UUTIOCTPATUBHBIE TEXHOJIOTHH, KOTOPbIE 00ecIe
BpPEMEHU;

— TEXHOJIOTUU MPOOJIEeMHOTO0 OOyYEeHHs, HalpaBJIEHHbIE Ha Pa3BUTHE IO3HABATEI
paspelieHue KOTOPBIX IO3BOJIAET CTYyJIEHTaM AaKTUBHO YyCBauWBaTh 3HAHMUS
(MCHIONB3YIOTCSI HIOUCKOBBIE METO/BL; TOCTAHOBKA [TO3HABATEIIbHBIX 33/1a4);

— TEXHOJOTMU Pa3BHUBAIOLIETO OOYy4YEHHUs, MO3BOJISIIOIIME OPUEHTHUPOBATH
y4eOHBIN MPOLIeCC HA MOTEHIUAIbHBIE BO3MOKHOCTH CTYJEHTOB, UX PEaTU3alUI0O U
pa3BUTHE;

— TEXHOJIOTUM KOHIIEHTPHUPOBAHHOTO OOYYEHHUS, CYyTh KOTOPBIX COCTOUT B CO3/aHI
CUCTEMHOTO M3yYEHHUs COJAEpX aHUS YUEOHBIX NHUCLUMIUIMH 3a CYET OOBEIUHEHUS
3aHATUN B TEMaTHYECKUE OJIOKU;

— TEXHOJIOTUU MOJYJBHOTO 00Yy4€HHUs, NAI0lIMe BO3MOKHOCTh 00ecedeHNsl THOKOC
UH/IMBHUIyaIbHOMY Yy4€OHOMY IUIaHY);

— TEXHOJIOTUU AU(PPEpeHINPOBAHHOTO 00yUeHHUs, 00eCneYnBarOINe BO3MOKHOCT
peann3oBaTh B KYJbTYpHO-OOpa30BaTEIbHOM IIPOCTPAHCTBE YHUBEPCUTETA HJICIO
CO3/1aHUs PAaBHBIX BO3MOXKHOCTEHN JJIs1 OJTyUEHUsI 00pa3oBaHUs

— TEXHOJIOTUU aKTUBHOT'O (KOHTEKCTHOTO) OOYYEHUs, C MOMOIIBI0 KOTOPHIX OCYIIIE:
MeTO/1bl OOY4EHHMS) U T.A.

MakcumanbHass 3(PQEKTUBHOCTh ME€IAroruyecKkoro IMporecca JIOCTUTaeTCs
yTEM KOHCTPYUPOBAHUS ONTUMAIBHOTO KOMILIEKCA MEJarOTHYeCKUX TEXHOJIOTHH U
(M) WX DJIEMEHTOB Ha  JIMYHOCTHO-OPUEHTUPOBAHHOM,  J1€ATEIbHOCTHOM,
JIMAJOTUYECKON OCHOBE M MCHOJB30BAHHUS HEOOXOJUMBIX COBPEMEHHBIX CPEJICTB
oOyueHus.

6. @opMBbI KOHTPOJISI 0CBOEHHS THCIUTLIHHBI

Tekyias arrecranusi CTYJAECHTOB MPOU3ZBOAUTCA B JHUCKPETHBIE BPEMEHHBIC
WHTEPBAJIBI JIGKTOPOM WM TpernojaBaTeyieM, BEAyIIUM MPAKTUUECKUE 3aHSATHS IO
JTUCHUIUIMHE B CIEAYIOMIMX hopmax:

— (pOHTATILHBIC ¥ HHIUBHUIYATbHBIC OTIPOCHI;

— KOHTPOJbHBIE PA0OTHI.

@DOHJIBI OLIEHOYHBIX CPEJCTB, BKIIOYAIOIINE TUIIOBbIE KOHTPOJIbHBIE Pa0OTHI,
MO3BOJISIONINE OICHUTHh PE3YyJbTaThl TEKYIIEH W TPOMEKYTOYHOM aTTecTaluu
OoOy4Jaronuxcs Mo JAaHHOW TUCHUILIIMHE, MOMENIAIOTCS B MPWIOKEHUH K padouei
nporpamme B cooTBeTcTBHM ¢ «[lomoxennemM o PoH/Ie OTICHOYHBIX CPEICTBY.

[IpomexxyTouHnast aTrTecTalsi MO pe3yJibTaTaM OCBOCHUS JIUCIMIUIAHBI
npoxoaut B (opme 3aderta (MpeArnojaraeT BBITIOJIHCHUE BCEX BHUIOB Y4YEOHOU
paboThI, MPETyCMOTPEHHBIX paboyeil mporpaMMoi yueOHON JTUCIUILIUHBI).

B sx3ameHalMOHHYI0 BEIOMOCTh U 3aUE€THYIO KHHM)KKY BBICTABIISIFOTCS OIEHKHU
10 IIKaJie, TPUBEJICHHON B Ta0JIHIIE.

‘ XapakTepUCTUKA 3HAHMsI IPEIMETA U OTBETOB ‘ 3ayersl ‘




CryzeHT royOOKO M B IOJHOM OOBEME BIAAEeT IMPOrpaMMHBIM MaTEPHUAIIOM. 3a4TEHO
I'pamMOTHO, MCUYEPIIBIBAIOIIE U JIOTUYHO €r0 U3JIaracT B YCTHOW MM IMUCbMEHHOU
¢dopme. IIpu 3TOM 3HaET PEKOMEHIOBAaHHYIO JIUTEPATYPY, MPOSIBIISIET TBOPUECKUIL
MOAXO/ B OTBETAX Ha BOIPOCHI M MPABUILHO OOOCHOBBIBACT MPUHSTHIC PEIICHMS,
XOPOLLO BIIAJEET YMEHUSIMU Y HABBIKAMU IIPH BBIITOJHEHUH NPAKTUYECKUX 3aJay.

CTy,I[eHT 3HacT HpOFpaMMHBIﬁ MaTepurall, rpaMOTHO U IO CYTH HU3JIaract €ro B
YCTHOﬁ WJIM IIHChbMEHHOM (bopMe, A0IYCKasd HC3HAYUTCIbHBIC HCTOYHOCTU B
YTBCPIKACHUAX, TPaKTOBKax, OIMPEACIICHUAX n KaTeropusiax HUIn
HE3HAUYHUTEJIPHOE KOJIMYECTBO OIIHOOK. HpI/I 9TOM BJIAQJCECT HCO6XOI[I/IMBIMI/I
YMCHUSAMU U HABBIKAMMU ITPU BBITOJHCHHU MPAKTHYCCKUX 3a4a4.

CTy#eHT 3HaeT TOJIbKO OCHOBHOW IpOTrpaMMHBIA MaTepuall, JOIyCKaeT
HETOYHOCTH, HEIOCTATOYHO YETKHE (POPMYJIMPOBKHU, HENOCIEA0BATEIbHOCTh B
OTBETaX, H3JIAraeMbpIX B YCTHOM WIM mUCbMeHHOW Qopme. [lpu s3TOoM
HEJOCTaTOYHO  BJAJEeT YMEHUSAMH W HABBIKAMH IIPU  BBIIOJIHEHHU
npakTHueckux 3anad. Jlonyckaer 10 30% ommOOK B M31araeMblx OTBETaX.

CTy,Z[eHT HE 3HAeT 3HAYMTEIILHOM YacTH IIporpaMMHOro Marc€pualia. HpI/I 3TOM HC 3a4TCHO
A0IMYCKAaCT MPHUHOHUIINAJIBHBIC omubOKu B A0Ka3aTejIbCTBax, B TPAKTOBKC
MNOHATHH U KaTeFOPHﬁ, MMpOABJISICT HU3BKYI KYIbTYPY 3HaHPII>i, HC BJIaACCT
OCHOBHBIMHM YMCHHUSIMU W HABBIKAMMW IIPU BBIIIOJIHCHHUM IMPAKTHUYCCKUX 3ajady.
CTyI[eHT OTKa3bIBACTCA OT OTBCTOB HAa JOIIOJITHUTCIBbHBLIC BOIIPOCHI.

7. Y4eOHO-MeTOAUYECKOE W NMPOTrPAMMHO-HH(OPMALMOHHOE o0ecrieyeHune
TUCHUTLTHHBI:

a) OCHOBHAs JIMTepaTypa:

EpmoB FO.JI.,, Maremaruueckas noruka / Epmos FOJL., [Mamotun E.A. - 6-¢
u3., ucnop. - M. : ®©USMATIINUT, 2011. - 356 ¢. - ISBN 978-5-9221-1301-4 - Tekcr
: anektponnbli // OBC "Koncymbrant ctymentra" @ [cait]. - URL
http://www.studentlibrary.ru/book/ISBN9785922113014.html  (mata oOpamieHus:
01.09.2022). - Pexxum ocTymna : 1o HOIMHCKE.

JanneBa O.H., Marematnueckue wMeToasl B MNpUIIOKEHUAX. JlMCKpeTHas
MaremaTuka : ydeOHoe mocobue / O.H. 3aitneBa, A.H. Hypues, I1.B. Manos. -
Kaszans : U3gatenscteo KHUTY, 2014. - 173 c¢. - ISBN 978-5-7882-1570-9 - Tekcr :
anexktponueit  //  OBC "Koucynsrant cryaenta" :  [cait]. - URL
http://www.studentlibrary.ru/book/ISBN9785788215709.html  (mata oOpaieHus:
01.09.2022). - PexxuMm focTymna : 1o MOAMKUCKE.

JlaBpoB N.A., 3agaun no T€OpUM MHOXKECTB, MATEMATUYECKOUN JIOTUKE U TEOPUH

QJITOPUTMOB  / HaBpOB N.A., MakcumoBa JIJI. - 5-e wu3n., uchnpasin. - M.
OU3MATIIAT, 2002. - 256 c. - ISBN 5-9221-0026-2 - TekcT : 3JIeKTpOHHBIH // 3BC
"KoHcynbTaHT cryaeHra" : [caiiT]. - URL

http://www.studentlibrary.ru/book/ISBN5922100262.html (mara oOpaleHus:
01.09.2022). - Pexxum mocTymna : 1Mo HOMHCKE.

Ycnenckuit B.A., BBoaHbIil Kypc MaTematuueckoil oruku / YcneHnckuit B.A.,
Bepemarun H.K., ITnucko B.E. - 2-e uzn. - M. : ®USMATIIUT, 2007. - 128 c. -
ISBN 978-5-9221-0278-0 - Tekct : anextponHsiii / ObC "KoHcynabTaHT cTyneHTa" :
[caifT]. - URL : http://www.studentlibrary.ru/book/ISBN9785922102780.html (mata
obpamenusi: 01.09.2022). - Pexxum focTyna : 1o MOJMKUCKe.

0) 10MOJIHUTEILHAS JIUTEepaTypa:

bannun K.B., Maremaruka ajist rymanutapueB / [log oOur. pen. a. 3. H., npod.,
K.B. banauna. - M. : lamkoB u K, 2011. - 512 c. - ISBN 978-5-394-01115-3 - Tekct

7



anektponueii // OBbC "KoucynbTanT crygenrta" :  [cait]. - URL
http://www.studentlibrary.ru/book/ISBN9785394011153.html  (mata oOpaieHus:
01.09.2022). - Pexxum noctyma : 1o HOIIHCKE.

I'pec I1.B., Maremaruka st rymanutapueB. O0mmii Kype : y4ed. mocobwue./
[1.B. I'pec - M. : Jloroc, 2017. - 288 c. (HoBas yHuBepcuTeTcKasi OMOIMOTEKA) -
ISBN 987-5-98704-785-9 - Tekcr : anexrponnsiit / ObC "KoncynpTanT cryaenTa" :
[catiT]. - URL : http://www.studentlibrary.ru/book/ISBN9875987047859.html (naTta
obpamenus: 01.09.2022). - Pexxum goctymna : 1Mo MOAMKCKeE.

['ypoBa JI.M., MaremaTuueckass JOTMKa M TEOpPHUS AITOPUTMOB : YueOHOe

nocoobue / I'ypopa JIL.M., 3aminea E.B. - M: H3marenbctBO MOCKOBCKOTO
rocyJIapcTBeHHOTo ropHoro yHuBepcutera, 2006. - ISBN 5-7418-0451-9 - Tekcr :
anektpouubit  //  OBC "KoncynmpTanT crygenta" : [cait]. - URL

http://www.studentlibrary.ru/book/ISBN5741804519.html (mara oOparnieHus:
01.09.2019). - PeskuMm foctyma : 1Mo MOAMKCKE.

Urommu, B.W. 3amayHuK-pakTUKyM 10 MaTEMaTHYECKOW JIOTHKE: yueol.
nocobue sl CTYJIEHTOB-3a0YHUKOB (u3.-matr. ¢ak. nena. ud-B / B.M. Urommun. —
ITomonnsck: Axkamemus, 2005. — 156¢.

Kasues B.M., Beenenne B maremaruky : [lpaktukym / Kazues B.M. - M.:
Hammonansnsiii OtkpeiTeiii YHUBepeutetr "MHTYUT", 2016. - Teker : 2neKTpOHHBIN
/l ObC "KoHCynbTanT ctyaeHra" : [caitT]. - URL
http://www.studentlibrary.ru/book/intuit 057.html (nara obpamenus: 01.09.2022). -
Pexxum nocrtyna : o noAmnucke.

JluxtapuukoB JI. M. Marematuueckass JIOTMKA. 3aJayHUK-TIPAKTUKYM U
pemenus [Teker] : kypc nexuuit. / JI. M. Jluxtapuukos, T. I'. CykauéBa. - CIIO. :
Jlanp, 1998. - 288 c.

Mennenscon O. Bpeaenne B MaremaTudeckyro Joruky [Tekcr] / D.
Mennenbcon ; nep. ¢ anri. @. A. Kabakosa; non pen. C. . Ansna. - M. : Hayka,
1971. - 320 c.

Cnyneukuit E. DneMeHTBl MaTeMaTUYECKOW JIOTUKH W TEOpUS MHOXKECTB
[Texct] : [yueOnmk] / E. Cnyneukuit, JI. bopkoBckuii ; mep. ¢ mnoia. O. O.
Cepebpsiaankosa ; pen. . H. Kosanenxko. - M. : IIporpecc, 1965. - 368 c.

B) METOANYECKHE YKAZAHMS:

Koncnekr neknuii no aucruminne «MatemaTukay i CTYJICHTOB HalpaBJIeHUS
noarotoBku 39.03.01 «Couuonorusi» [DnekTponnsiid pecypce] / coct. E. FO. Yanas. -
Jlyranck : JIHY um. B. Jlans, 2019. - 194 c.

Koncnext nexuumii o gucruruiniHe «OCHOBBI (GyHIaMEHTATBHONW U MPUKIIATHOM
MaTeMaTuku» [DiekTpoHHbIN pecypc] / coct.: A. A. Kouesckuii, E. 0. Yamnas. -
Jlyranck : BHY um. B. Jlang, 2013. - 97 c.

KoueBckuit A. A. DieMeHThl MaTeMaTHUKH JUisl TPUKIAJHBIX JIMHTBUCTOB
[DnexTponHbIi pecypc] : yueb. mocodue / A. A. Kouesckwuii, E. FO. Uanas. - JIyranck
JITY um. B. Hans, 2015. - 197 c.

Mertoauyeckue yKa3aHWsS K BBINOJHEHUIO WHIWBUAYAJIBHOTO 3aJaHUsl TI0
nucuuIuinHe «MaremaTukay JUisi CTYJIeHTOB 1 Kypca TyMaHUTapHBIX HaIlpaBJICHUM
noAroToBku [DnexkTpoHHsiid pecypc] / coct. E. 10. Yanas. - Jlyrauck : JIHY um. B.
Hans, 2019. - 53 c.

Mertoauyeckue yKazaHMs K TMPAKTAYECKUM 3aHSITUSM 10  JUCLUIUIMHE
«Marematuka» sl CTyJA€HTOB | Kypca T'yMaHWUTapHBIX HalpaBJI€HUM MOJATOTOBKU
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[DnexTponHbIit pecypc] / coct. E. FO. Yanas. - Jlyranck : JIHY um. B. [ans, 2019. -
S3c.

Metoauueckie yka3aHUST K CaMOCTOSITENIbHOM padoTe CTYIAEHTOB IO
aucIuIUInHe «MaTeMaTukay IS CTyJICHTOB | Kypca TyMaHWUTapHBIX HampaBIICHUN
noJAroTOBKU [DnexTpoHHbIN pecype] / coct. E. KO. Yanas. - Jlyranck : JIHY um. B.
Hans, 2019. - 31 c.

I') HHTepPHeT-pecypcehl:

MuHucTepCTBO HayKH W BhICIIEro oOpas3oBaHusi Poccuiickoit ®@enepanuu —
https://minobrnauki.gov.ru/

OenepanpHas ciayk0a 1O Haa30py B cdepe o00pa3oBaHUS U HAYKH —
http://obrnadzor.gov.ru/

[Topran ®enepalibHBIX TOCYAAPCTBEHHBIX 00pa30BATENbHBIX CTaHAAPTOB
BhICIIIEro oOpa3oBanus — http://fgosvo.ru

denepanbHblil moprai «Poccuiickoe odOpazoBanue» — http://www.edu.ru/

Nudopmarnmonnas cucrema «EauHOoe OKHO 1ocTyma K 00pa3oBaTelbHBIM
pecypcam» — http://window.edu.ru/

@®enepanbHblii  UEHTP HHDOPMAMOHHO-00PAa30BATENbHBIX PECYPCOB  —
http://fcior.edu.ru/

JIeKTPOHHBIE 0U0JIMOTEeYHbIE CHCTEMbI U PeCypChl

OnexkTpoHHO-OMOMMoTeyHass  cucrema  «KoHcynabTaHT — cTyneHTta» — —
http://www.studentlibrary.ru/cgi-bin/mb4x

DeKTpoHHO-0MOIMoTeuHas cructeMa «StudMed.ru» —https://www.studmed.ru

NudopmanuoHHblii pecypc 0M01H0TEeKH 00pa30BaTEeIbHON OPraHN3aAlNU

Hayunas 6ubnaroreka umenu A. H. Konsiesa — http://biblio.dahluniver.ru/

8. MaTepunajbHO-TeXHHYECKOe o0ecnevYeHue I CHUMIJIMHbI

OcBoenne gucuuIuiMHbl «MaTeMaTuka» MPEeANoaracT HCIOJb30BaHUE
aKaJleMUYECKUX ayJUTOPHUI, COOTBETCTBYIOUIMX JCHCTBYIOIIMM CaHUTApHbIM U
IPOTHUBOIIOKAPHBIM IPaBUJIAM U HOpMaM.

[Ipouee: pabouee MecTO NpemnojaaBaTensi, OCHAUIEHHOE KOMIBIOTEPOM C
noctynoMm B IHTEpHeT.

[IporpammHOe oOecrieyeHue:

becniiatHoe
DYyHKIHOHAIBHOE
NnporpaMMHoe CcblIKHn
Ha3HaueHHe
o0ecneyeHue
. . https://www.libreoffice.org/
OducHbIif TakeT Libre Office 6.3.1 b J

https://ru.wikipedia.org/wiki/LibreOffice

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Onepanuonnas cucrema | UBUNTU 19.04

Bpay3zep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com
[To4YTOBBII KIIMEHT Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird



http://obrnadzor.gov.ru/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://biblio.dahluniver.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird

Daiin-MeHeKep Far Manager http://www.farmanager.com/download.php

ApxuBatop 7Zip http://www.7-zip.org/

http://www.gimp.org/
http://gimp.ru/viewpage.php?page id=8
http://ru.wikipedia.org/wiki/GIMP

GIMP  (GNU  Image

I'paguucciuii penaxrop Manipulation Program)

Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator

Ayuorieiiep VLC http://www.videolan.org/vic/

MUHUCTEPCTBO HAVKU U BBICIIIET'O OBPA3OBAHUA
POCCUICKOU ®EJEPAITNN
®EJEPAJIBHOE T'OCYJIAPCTBEHHOE BIOJI’KETHOE
OBPA3OBATEJILHOE YUPEXJEHUE BBICIIET'O OBPA3OBAHUS
«JIYTAHCKHUHA T'OCYJIAPCTBEHHBIA YHUBEPCUTET
UMEHU BJIAJUMUPA JTAJISI»

DaKyJbTET KOMIBIOTEPHbIX CUCTEM U HHPOPMAMOHHBIX TEXHOJIOT U

Kadenpa npukiiagHoii MaTeMaTuKH

YTBEPXIAIO
Jlexan (¢akynpTeTa KOMIBIOTEPHBIX
CUCTEM U MH(GOPMAIIMOHHBIX TEXHOJIOTHIA

KoueBckuii A. A.

« »

2023 r.

®OHJA ONEHOYHbBIX CPEIACTB
10 Y4eOHO JUCUUIJINHE

«MaTeMaTuKa»

37.03.02 KonduukTonorus

«Kondnukronorus»

Pa3zpaboTuuk:
JOLICHT Maunesii /1. B.

®OC paccMoTpeH U 0A00peH Ha 3acedaHud Kadenpsl NPUKIATHON
MaTeMaTUKu
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http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

ot 18 anpens 2023 r., mpotokoa Ne 10

3aBenyrommii  Kadeapoun Mabrii
B. B.

Jlyranck 2023 r.
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MacnopT
doHaa OLIEHOYHbIX

«MaTtemaTunKa»
Ilepeyenb kKoMIeTeHUMH (3JIEMEHTOB KOMIIETEHLUIT), (POPMHUPYEMBbIX B
pe3yJbTaTe 0CBOCHHMS Y4eOHOM 1M CUMIIHHbI

cpeacTs no yyebHoWM AncUNNInHe

Kon ®opMynHpoBKa Kontposnmupyem Oransl
KOHTPOJIMPYEMOit KOHTPOJIMPYEMOii ble TEMbI y4eOHOMH (dhopMupoBaHUs
/m KOMIIETEHIIH KOMIIETEHIIUH JUCIUILINHBI (cemectp
W3YyUYEHUs)
VK-1 croco6eH Tema 1. 1
OCYILECTBIIATh  MOMCK, | JInHelHas anrebpa (HayanpH
KPUTHYECKUI aHAIA3 U blif)
CHUHTE3 HuH(OpMaLuH, Tema 3. 1
IIPUMEHATh CUCTEMHBIN | MaTeMaTH4eCKHit (HavanbH
HOJAXOA JUIsl PpeLICHUs | aHaIu3 bIii)
IIOCTaBJIEHHBIX 3aja4 Tema 4, 1
Juddepenumanbable (HavanbH
ypaBHEHUS bIi1)
[ToKasaTenn n KpUTEPUM OLLEHMBAHMA KOMNETEHUMN,
OMMcaHue WKaa OLEeHNBaHWA
Kon [Toka3arens KonTtpomnup Haumenosn
KOHTpPOJIUPYEeMOi OLICHMBaHUS (3HaHUS, yeMblI€ TEMBI aHUE OLIEHOYHOTO
/m KOMIIETEHINH YMEHHs1, HABBIKN) yueOHOI CpeacTBa
JICIIATUTHHBI
YK-1 3HATh: cucremy Tema 1, ®poHTans
KaTeropuii. ©W  METOJO0B, Tema 2, HbIC u
MTO3BOJISIFOIINX Tema 3 UH/IMBUYaJIbHbIE
OCYIIECTBIISIET MTOMCK OTIPOCHI;
HE00X0 1Mo KOHTPOJIbHbIE
nH(popMaluK,  OMUPAsACH paboThI;
Ha pe3yJibTaThl aHaJIU3a JIOMAIllHuE
MIOCTaBJIEHHOM 3a/1a4H. 3a/laHus;
YMETD: paspabarbIBaeT IPOMEKYTOUHAs
BapHaHTHI pereHus aTTecTauus
npoOJEeMHON CUTyalluy Ha (3auer)
OCHOBE KPUTHYECKOTO
aHaim3a JOCTYITHBIX
HCTOYHUKOB HH(OpMAIUH.
BJIAJICTh: HaBBIKAMU
BBIOMPATh  ONTUMAIIbHBIN
BapUaHT pELICHUs 3a/1a4H,
apryMeHTUpys CBOM
BBIOOD.
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doHAbI OLLEHOYHbIX CPeACTB NOo AUCUMNAnHE « MaTemaTKa»

Bonpoce! 1151 GpoHTANBHBIX U MHAUBUAYAJBHBIX ONPOCOB:

Tema 1. Jluneiinas anceopa.

1. Kakue cucrembl JIMHEHHBIX alreOpanuyecKuX YpaBHEHHU HA3bIBAIOTCS OIpE/IEICHHBIMHU,
HeollpeieI€eHHbIMU, HECOBMECTHBIMU?

2. Kakoii sBnsieTcsi KBajpaTHasi cUCTeMa JIMHEHHBIX anreOpanyecKux ypaBHEHHM, eclii ee
ONpEeIeTUTENb PAaBEH HYJIIO?

3. Kaxkoii nomxHa ObITH cuUCTEMa JTUHEHHBIX anreOpanyecKux ypaBHEHUMH, 4TOOBI €€ MOXKHO
ObUT0 pemaTth MeTooM Kpamepa?

4, Cucrema JUHEHWHBIX anreOpandyecKux ypaBHEHHMH pemaercs MmeroaoM [aycca. Kak
y3HaTh, YTO OHA OIIPEJICIICHHAs, HEOTIPEAEIEHHAs!, HECOBMECTHAs?

5. Uro Takoe matpuna? Kakumu MOryT OBITH MaTpPUIIbI?

6. Kakue matpuiisl MOXKHO riepeMHOxaTh? Kak oHU mepeMHoKaroTcs?

7. YUto Takoe ompeaenuTenb BTOPOro nopsaka?

8. Uto Takoe ompenenuTeNnb TPEThEro mopsaKa?

9. YTo TaKkoe MUHOD DJIEMEHTA @;; OTIPEAETUTENS ?

10. Yro Takoe anreGpandecKoe AOTMONHEHUE DIIEMEHTA @, ; ONPEIEIUTENS?

11. Yro 3HAUUT pa3ioXUTh ONPEACITUTENb 110 3JIEMEHTaM CTPOKHU HJIU CTOJIONA?

12. Kakast MaTpuiia Ha3pIBaeTCs 0OpPaTHOW MO OTHOIICHHIO K JAHHOM KBaJpaTHOW MaTpuiie?

13. Kak 3amucaTb KpaMepOBCKYIO CHCTEMY JIMHEHHBIX alreOpandeckux YypaBHEHHUIl B
MaTpudHoi popme?

14. Kak moctpouTh OOpaTHyIO MaTpully JUIsl JaHHOW KBaJApaTHOM MaTpuisl c
OIpeEIUTENEM, OTIUYHBIM OT HYJIs1?

15. Yro Takoe BekTOp? €ro JMHa? OpT BEKTOpa?

16. ChopmynupyiiTe CBOICTBA ONIEPALIUHU CIIOKEHHUS BEKTOPOB.

17. Tpu kakux yonosusx: 1) |d@ + b| = || + |b|? 2) |a + b| = |a| — |b|?

18. Kakne HECKOJbKO BEKTOPOB HAa3bIBAIOTCS JIMHEHHO 3aBUCHUMBIMH?  JIMHEHHO
HE3aBUCHUMBIMU?

19. Kak reomerpHyeckl pacnojararoTcs mapa Wil Tpoilka BEKTOPOB JIMHEHHO 3aBUCHMBIX
BEKTOPOB? JIMHEWHO HE3aBUCUMBIX BEKTOPOB?

20. Yro Takoe O0a3Mc HEKOTOPOIO MHOXXECTBAa BEKTOPOB? KOOPAMHATHI BEKTOpa B
BbIOpaHHOM Oa3zuce?

21. ChopmynupyiiTe NpaBUIIO CIOKEHHs JIBYyX BEKTOPOB, 3aJlaHHBIX pa3lOKEHUSMH B
HEKOTOpoM 0Oa3uce.

22. ChopmynupyiiTe MOHATHE NPSIMOYTOJIBHOTO 0Oa3uca W NPSMOYTOJILHOW JEeKapTOBOM
CUCTEMBI KOOPAMHAT.

23. Uto Takoe CKaJlspHOE, BEKTOPHOE M CMELIaHHOE IMpOM3BeJeHHE X BeKTOopoB? Kak mx
BBIYUCIIATH? [lepeuncauTe ux cBOWCTBA M T€OMETPUYECKUI CMBICIL.

Tema 2. Mamemamuueckuii ananus.

24. Kakoe 4rciI0BOe MHOYKECTBO HAa3bIBAETCSI OTPAHUICHHBIM CBEPXY?
25. Kakoe 4nci10Boe MHOYKECTBO HAa3bIBAETCS OTPAHUYECHHBIM CHU3Y?
26. Kakoe 4rciioBoe MHOYKECTBO HAa3bIBACTCS OTPAHMYECHHBIM CHU3Y?
27. YUto Ha3bIBaeTCA TOYHOM BepXHEH rpaHUleil YUCIOBOIO MHOXKECTBA?
28. Uto Ha3bIBaeTCS TOYKOW HMKHEH TPAHUIIEH YMCIIOBOTO MHOKECTBA?
29. Urto Ha3bIBaeTCA MOJYJIEM JEHCTBUTEILHOTO YKcaa?

30. Ipu kakux ycnoBusx |x + v| = |x| + [v].

31. Ilpu kakux ycnosusx |x + yv| = —|x| + |v].
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32. Hanmummre HEpaBeHCTBA, CBS3BIBAIONINE MOIYJh CYMMBI W Pa3HOCTH ABYX YHUCEN C
CyMMOM U pa3HOCTBIO UX MOAYJIEH.

33. U306pazute rpaduk GpyHKINU ¥ = sign x.

34. N306pasute rpaduk GpyHKun y = [x] — menast 9acTh 4uCa x.

35. Chopmynupyiite TeopeMy 0 npenuene OTpaHHYEHHOM MOHOTOHHOU
GyHKIMH(ITOCIEI0BATEILHOCTH ).

36. Maiite onpenencuue moHatus lim f(x) = A Ha s13p1ke § — &.

SR

37. Jlaiite ompeneneHue moHATHS lim f(x) = A , UCHOAB3ys MOHATHE OECKOHEYHO Majoi
L

GYHKIHMH TIPU X — a.

38. ChopmynupyiiTe TeopeMy O CKATOH MepEMEHHOM.
39. ChopmysupyiiTe TeOpeMy O MPEASILHOM MEPEX0/ie B HEPABCHCTBE.
40. Chopmynupyiite TeopeMy 00 OrpaHUYECHHOCTH (QYHKITHH, UMEIOIIECH Mpeaes Mpu x — da.

41. ChopmynupyiTe TEOPEMBI O IIPEIeNax CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKITHIA.
42. Chopmynupyiite onpeaenenune mousatus lim f(x) = A Ha s3bIke § — &.
x—+at

43. Chopmynupyiite onpenencaue moustuss lim f(x) = A Ha s3bIKe § — &.

X—ha—

44. JTaiiTe onpee/ieHre TIOHITHS 11111 flx) = A.
[ S ==

45. Jlaiite onpenesienue moustus lim f(x) = A.
x—+—oo

46. Jlaiite onpenenenue mousTus lim f{x) = A.
Je—Hoa

47. Hanmmure nepBblii 3aMevaTeIbHbIN MIPeie U MPeieibl, CBI3aHHbIE C HUM.
48. Hanummure BTOpO# 3aMeuaTeIbHbIN Npesien U Ipeaesbl, CBI3aHHbIE C HUM.
49. JTaiite onpenenerue moHsTus lim f(x) = +co.

E i

50. 27.Maiite onpeaenenue moustus lim f(x) = oo,
L

51. Vcnonb3yst onpezesieHre Npou3BOAHOM, Haiute v'(4), ecan y = V.

52. 'eomeTpuyeckuit cMbIca MPou3BoAHON. HanummmTe ypaBHeHHe KacaTesbHON K rpaduky
byHKIMK ¥y = arctg x B TOUkKe x = 1.

53. Haitaure yIiisl, 001 KOTOPHIMHU HEPECEKAIOTCS IMHUU x - + y- = 8, y* = 2x.

54. IlpuBenute mnpumep GYyHKIMH, TrpaduK KOTOPOM HMMEEeT B HEKOTOPOM TOYKe
BEPTUKAIBHYIO KacaTeIbHYIO.

55. Haitmure £ (1) u f5 (1), ecmm f(x) = [x — 1|e*. CymectByer mu f'(1)?

56. Haiigure y,, eciu: a) v = ln(x ++va®+ x:); 0) v = arctg th(x).

57. Yto MOHO cKa3zaTh 0 auddepeHnupyeMocTi cyMMbl GyHkuit f(x) + g(x) B Touke
x = x, €ciH, B OTOW Touke: a) ¢yHkums f(x) muddepennupyema, a ¢yHkuus g(x) He
muddepentmpyema? 6) ode pyukimn f(x) u g(x) He tuddepeHUpyeMbI?

58. Micnionb3ys onpeseleHne, MoKaxuTe, uyto GpyHKnus v = x°- — 2x auddepeHuupyema B
TOUKEe x = 2 W HalauTe e€ quddepeHnran B 3TOi TOUKe.

59. fBnsiercss M HENMPEepPBIBHOCTh (DYHKIMHM B JAHHOW TOYKE JOCTATOYHBIM YCIOBHEM
muddepentpyemoctu? OTBET 000CHOBATH C MOMOIIBIO TPUMEPA.

60. [Ins kakux ¢yHKnui nuddepeHnyan paseH npupamenuio? [IpuBenure mpumep.

61. Chopmynupyiite, B 9EM COCTOUT TEOMETPUYECKUUH U  (PHUIUYECKHI  CMBICI
nuddepennuana.

62. Uto moHMMaeTCs Mo/ 1 MHBAPHAHTHOCTHIO (hopMEbI iepBoro auddepenimana?

63. Ucrome3yst  dopmyiny ansi  BeMucHeHuWs auddepeHnmana, Haiaure dy, eciu
y =x-sinx + cos x.

64. ITycte ¥ = sin x, x = cos t Kakue u3 cieayronmx paBeHCTB CIPABE/JIHBHI: d}’|,: 0;

dyl.-x = dx; dyl..x = — dt?

¥y
Il
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65. Moxer s cymectBoBaTh f ' (x,), eciu He cymecTByer f'(x,)?
66. Haiimure £ (x), ecin f(x) = Inx - x.
67. Beruucnure, HCITONB3YS MPaBUIIO Jlonurasns:

x-coExX—EinxXx

;0) lim xe+lnx,
= ’ )x—~+n

68. Hanumure dopmyy Teiinopa aust GyHkiwn f(x) ¢ OCTaTOYHBIM WICHOM B (hopMme: a)

a) lim
) x—=0

[Teano; 6) Jlarpanxa.
69. Pasnoxure Gpynkuuro f(x) = In cos x no popmyne MakiopeHa 0 4IEHOB ¢ x *.

70. C momouipto Qopmynsl MakjopeHa MWIM KaHOHHYECKHUX pa3IoKEeHUH IOIydnuTe
npuOImKénHyr0  GopMmyay  (OrpaHMYMBasCh  WIEHaMH —TOpSAAKA x-) Uil (QYHKIMIA:

A yv=y1+x,x—=0,|x|<1,6)y=In(1+3x),x—=0, x| <1/3.

g™ —1¥bx

71. Haiigute uncna a u b Takue, 4o lim — = 1.
x—=0
72. Uccnenyiite byHKIIH u MOCTPOKTE ux rpaduku:
(=20 (x+4) x =
Ay=—"—;0)y=——B)¥y = V1 —x=
)2 . 0y =—=—7B) ¥y =N
73. Kaxoii u3 KOHyCOB, OIMCAHHBIX OKOJIO JAHHOTO IIapa pagauyca R, ©MeeT HauMEHBIIUI
o0Bvem?

74. Kakasg ¢yHKIMS Ha3bplBaeTCs IEpPBOOOpa3HONM 1O OTHOImIEHHMI0 K (yHKmuuM f(x),

3aJJaHHOM Ha TaHHOM IPOMEXYTKe?
75. Uem omimyaroTcs NBe nepBooOpasHble (YHKIMH JUISI OJHOM W TOW ke (QpyHKIuM Ha
OJITHOM U TOM K€ POMEXYTKe?
76. B 94eM cOCTOUT CBOMCTBO JIMHEWHOCTH JIsl HEOTIPEICIICHHOTO HHTErpaa?
77. 3anumute GopMysly HHTETPUPOBAHUS 110 YACTSM B HEOIIPEEICHHOM HHTErpae.
78. Kakyro TOJACTaHOBKY HYXXHO BBIIOJHHTH JUIS  pPalMOHAIM3ALMM  HHTETpaja
- - .
_r R [\,".’1’, \.".'1’) dx?
n [axtf
79. YKa)WTe palMOHAIN3HPYIONLYIO MOACTaHOBKY /Ul MHTerpana | R | x, —3
NFE
80. Kaxoii mHTETpa Ha3bIBaeTCsl HEOSPYIIUMCSI?
81. Chopmynupyiite 10CTaTOYHOE YCIOBHE CYLIECTBOBAHUS MEPBOOOPA3HOM.
82. Uemy pasen [ F'(x) dx? [ dF(x)?
83. Uemy paBHa MPOM3BOAHASI HEONPEENEHHOIO HHTEerpasa?

84. Ilokaxure,  4TO GyHKIH Fi(x)=— %CDSZI; F,(x) = sin®x SBIISIFOTCS

epBOOOpPa3HBIMHU OHON U TOM k€ (PYHKLIMHU Ha YUCIOBOM OCH.

85. JlokaskuTe CrpaBelIMBOCTL (OPMYJIbI [Tl TabmuuHoro uaTerpana | x™ di; (n # —1).
dx

86. JlokaxuTe CIpaBeTMBOCT (POPMYIIbI sl TAGIMYHOTO MHTErpana [

a®+at’
dx z
87. Beiuucnute unrerpai [ ——; (q £ III), CBeJIsl €0 K TaOJIMYHOMY.
= +pxtqg 4
dx =
88. Berumcnute unrerpan [ ———; (q -E < III), CBEJIS €T0 K TAOJIMYIHOMY.
= t+pxtqg 4

dx

89. Berunciure uHTErpa [ , CBEJIA €r0 K TAaOJMYHOMY.

JxT+pxtq
90. BeruucuTe ¢ MOMOMIBIO HHTErPUPOBAHHMS 10 YacTaM [ x - sin ax dx.
91. 3anuIIUTe WHTETPATBHYI0 CYMMY, COCTABICHHYIO Uil QYHKUUH f(x) Ha MPOMEKYTKE
[a; b]. OOBsCHUTE CMBICI BETHUYKH, BXOASAIINX B HOPMYITy.

. . . b
92. Kakoli TeOMETpUYISCKUN CMBICIT UMEET OTPE/ICIICHHBIN WHTETpal _Irﬁ f(x) dx, tme f(x)-

HeNpepbIBHAs HEOTpULIaTeNIbHAs PYHKIUA?
93. ChopmyupyiiTe TOCTATOYHBIC YCIOBHUS HHTErpUpyeMocTr QyHKIMUS (x) HA KOHEYHOM

NpOMEXYyTKE [a, b].
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94. Kakas QpyHKIMs Ha3bIBACTCS HHTETPUPYEMOM Ha MPOMEXYyTKe [a, b]?
b b

95. Uemy pasen [ F'(x) dx? [ dF (x)?

96. ChopmynupyiiTe HEOOXOAUMOE YCIOBUE MHTETPHUPYEMOCTH (PYHKIUH HA MPOMEKYTKE
[a, b].

97. Uemy paBeH ONpeACTCHHBI HHTErpall OT HEYeTHOW (PYHKIMH 1O CUMMETPHYHOMY
NpOMEXYTKY|[—a; a]?

98. Eciiu mpenensl MHTETPUPOBAHUS MOMEHSATH MECTaMH, TO KaK W3MEHHUTCS BEIHMYMHA
uHTerpana? Belpazurte 3To cBOMCTBO (hopMyIIOH.

99. ChopmynupyiiTe CBOHCTBO JIMHEHHOCTH OTIPE/ICIIEHHOTO HHTErpaa.

100. CopmynupyiiTe CBONCTBO, CBs3BIBaIONIee 3HAKU (YHKIUA € OINPEACICHHOTO
UHTErpaja Ha IPOMEeXyTKe [a, b].

101. ChopmynupyiiTe CBOHCTBO 00 MHTEIPUPOBAHUM HEPABEHCTBA MEXAY (QYHKIMSIMHU Ha
NPOMEXYTKE [a, b].

102. CpopmynupyiiTe CBOMCTBO 00 OLIEHKE MOYJIS ONPEACICHHOTO HHTETpaa.

103. ChopmynupyiiTe TEOpEeMy O CpEIHEM JJIsi OMPEACICHHOTO HHTETpajia OT HEMPEPhIBHON
byHKIIH.

104. 3anummute Gpopmyiry Hetorona — JleitOHuma.

105. IlpuBeauTe TEOMETPHUYCCKYHO  WHTEPIPETAMIO TEOPEMBbI O  CpPEAHEeM  JUIs
OTIpE/ICIICHHOTO HHTETpaa.

106. Yro Takoe cpeanee (MHTErpaibHOE) 3HaYeHNe GYHKIUH f(x) Ha IpoMexyTke [a, b]?

107. ChopmynupyiiTe onpeaeeHne HecOOCTBEHHOTO HHTerpaia 1-ro poaa ¢ 6€CKOHEYHBIM
BEPXHUM TIPEJICIIOM OT HENPEPHIBHON (YHKITUH.

108. ChopmynupyiiTe onpeaeneHrne HecOOCTBEHHOTO HHTerpana 1-ro poaa ¢ 6€CKOHEYHBIM
HWKHUM TIPEJICIIOM OT HEeIIPEPBIBHOW (DYHKIIHH.

109. Kakoit HecOOCTBEHHBII HHTETPAJl HA3bIBAETCS A0COTIOTHO CXOIAIIMMCS?

o + oo dax
110. YkaxuTe, 1 KakMX 3HAUEHUH NapameTrpa p HHTErpai _I"ﬂ —» (a = 0) ssusercs
s
CXOZSAIIMMCS, a ISl KAKMX 3HaYCHUM — pacXoJAMCs
111. 3anumuTe QOpMyJibl, BBIpAXKAIOIIME CBOWCTBO JMHEHHOCTU [ HECOOCTBEHHOTO
UHTErpaia ¢ 0ECKOHEYHBIM BEPXHUM IIPEIEIOM.
112. ChopmynupyiiTe mprU3HAK CPAaBHEHUSI B KOHEUHOW (hopMe Ha mpuMepe HeCOOCTBEHHBIX

UHTETpaNIOB 1-T0 poja ¢ 6ECKOHEUHBIM BEPXHHUM IPEIETIOM.
113. Yo Takoe nonnelit quddepennuan dpynkuuu z = f(x, v)?

114. 3anumuTe Gopmyiy, ONpeaesIolly0 YaCTHY0 IMPOU3BOAHYI0 QyHKIMU z = f(x, V)
10 IEPEMEHHON Y B TOUKe M, (x,, v, ).

115. Kakas ¢pyHKIus I1BYX apryMEHTOB Ha3bIBaeTCs AU PepeHupyeMoit?

116. 3anumuTe GopMyiy, BeIpaXxaroLlyl0 HOIHbIM auddepennman pyHkuuu z = f(x,y)
yepes €€ 4aCTHBIE IPOU3BO/IHEIE.

117. 3anumuTte GopMyny, BBIpaXKAIOIIYI0 BTOPOM NONHBIN auddepeHran (QyHKIHH
z = f(x,y) depe3 e€ 4aCTHbIE IPOU3BOJIHBIE.

118. Kak cooTHOCATCS MEXIy cOOON CBOWMCTBAa HEMpephIBHOCTU U nuddepeHupyeMocTi
(GYHKINU TBYX IEPEMEHHBIX ?
119. Kakas dynkuust z = f(x, y) Ha3bIBacTCsl HENPEPBIBHON B Touke My (x;,1,)?

120. Kak ompeznensercs €BKIWAOBO paccTosHue p(M,,M,) MexIy IByMs TOYKaMH

i1 (2 (2
M{xl }, ...,x;ﬂl})n M(xi }, . }) M-MEpPHOTO TPOCTPaHCTBA?

121. Kakas Touka MHOKeCTBa E Ha3bIBaeTCsl BHYTPEHHEH? rpaHUYHOM?
o o g
122. Yto Takoe §-0KpecTHOCTb TOUKU M, (x, },x; }, - X :'j?
123. Kakoe MHOeCTBO E Ha3bIBAETCS OTPaHUYCHHBIM? 3aMKHYTBIM? CBSI3HBIM?

124. Chopmynupyiite onpenenenue npeaena ynkuuu f(M) = f(x,v) B Touke M,(x,, v, ).

16



125. CpopmynupyiiTe TeopeMy O pPaBEHCTBE BTOPHIX CMEIIAHHBIX MPOWU3BOJHBIX (DYHKIIMH
z= f(x,¥).

126. Kak cooTHOCSTCS MEXIy co0oil cBoicTBa AUG(EPEHIUPYEMOCTH M CYIIECTBOBAHUS
IEPBbIX YACTHBIX IPOU3BOAHBIX QyHKIMK z = f(x,¥)?

127. Chopmynupyiite onpeesieHue Mpon3BOAHON QyHKITNH
128. u = f (M) = f(x,y,z) 10 HanpaBJIeHUIO BeKTOpa [.
129. 3anumuTe GopMyily, BBIpAXKAIOIIYI HNPOM3BOAHYI0 GYHKUMHM u = f(x,y,z) IO

HanpasieHuio BekTopa [? = (cosa, cosf, cosy) dyepes 4acTHbIC IPOU3BOIHBIC DYHKIINH 1.
du o
130. 3anumure Gopmyry, CBA3BIBAOINYIO gradit W MPOU3BOAHYIO 5, B 3a1aHHOM Touke

CKaJIIPHOTO TIOJIS 1.
131. Kak cBs3aHbl HanpaBieHUs HauOOIbIIEro pocra GyHKUUM u = f(x,¥,Z) ¢ BEKTOPOM
grad u B paccMaTpuBaeMoi Touke M (x, v, z)?

du . Bu o
132. Beipa3ute max <7 A min— gepes grad u B 32JIaHHOM TOYKE CKAJIIPHOTO TTOJIS 1i.

o d= o
133. 3anummure bopmyiry TUTSt MIPOU3BOHOM ™ CII0KHOM byHKIIUN
.
z=z(u,v), u=ulx,y), v=v(xy).
. dy . .
134. 3anumure dhopMyny A TPOU3BOTHOM d—} HEeSIBHOM (YHKIIMH, 33/1aHHON ypaBHEHHEM
L
F(x,y)=0.
dz d= o <
135. 3anummTe QOpMynbl UIST  TPOU3BOIHBIX 3o 3, HCABHOH GyHKIUM, 3aJaHHOU
x ¥

ypaBHeHueM: F(x,v,z) = 0.

136. ChopmynupyiiTe ompeneneHue JIOKaIbHOIO MakcuMyma (JIOKadbHOTO MUHUMYMA)
Gynkuun z = f(x, v) B Touke M, (x4, v, ).

137. ChopmynupyiiTe HeOOXOIUMBIE YCIOBHSI, a TAKXKE JOCTATOUYHBIE YCIOBHS HKCTpEeMyMa
bynkuun z = f(x,v).

138. ChopmynupyiiTe NpaBWIO OTHICKAHHWS HAMOONBIIETO W HAWMMEHBIIErO 3HAYCHUMN
GyHKMK z = f(x,y) B OrpPaHUYCHHON 3aMKHYTOH 00IaCTH.

139. Yo Takoe cTanuoHapHas Touka QyHKuuu z = f(x,v)?

140. CopmynupyiiTe onpeneneHue ycIoBHOro Makcumyma GpyHkuuu u = f (M) npu cBsi3u
@(M) = 0 (paccMOTpHUTE CTy4aid IByX MM TPEX NEPEMEHHBIX).

141. Copmynupyiite HeOOXOIUMBIE YCIOBUS YCIOBHOTO dKCTpeMyMa GpyHKIMU 1 = f (M)
npu cBsa3u @ (M) = 0 no merony Jlarpanxa (paccMOTpuUTeE Cilydail AByX WM TPEX EPEMEHHBIX).

142. Chopmynupyiite  Teopemy  Beifepmtpacca 00  orpaHHYeHHOCTH  (PYHKIUH,
HENpEepbIBHON B 3aMKHYTOW OrpaHUYE€HHON 00JIaCcTH.

143. Chopmymupyiite TeopeMy Beliepmrpacca O CyIIECTBOBAHWM HAHOOJBIIETO U
HaMMEHBIIEro 3HaYeHUH (PyHKIIUH, HENPEPbIBHON B 3aMKHYTOW OTpaHUYE€HHON 00JIaCTH.

Tema 4. JJuppepenyuanvrvie ypasrenus.
144. KakoB reomeTpuueckuil cmeicin ypaBHeHus v '=f(x,y). Hamucare ypaBHeHue

KacaTelbHON K MHTErpanbHOM KpUBOii ypaBHeHust ' = x“y~ B Touke M,y(1, 2).
145. [lalite ompenenenue M30KIMHBI uddepeHnmansHoro  ypaBHeHus v =f(x,y).
N30KIMHEI ypaBHEHHS ¥' = %~ /y ecTh: A) okpyxkHocTH; B) npsimeie; C) mapa6onsr; D) runep6oisr;

E) snnuncer; F) HeT npas. oTsera.
146. Jlano ypasuenue y' = x* — 2x + y. Hanvmure ypaBHEHHE JIMHUE BO3MOXKHBIX TOYEK

IKCTPEMYMOB €TI0 MHTETPAITBHBIX KpUBBIX. CaenaiTe 9epTéx.
147. Chopmynupyiite Teopemy Komm s ypaBenus v’ = f(x,v). Ilycts {1 — obnacts, B

KOTOPOW BBIIIOJIHEHBI €€ YCIIOBHSA 3TOr0 ypaBHEHUs. Kakue W3 MOCIenyromux yTBEPKICHUU
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CIIPaBeUIMBBL: A) €ro HHTErpajibHble KpPHBBIE MOTYT HMETh paspeiBel 1-ro poma B (1; B)
MHTETPAJIbHBIE KPUBBIE MOTYT UMETh YIJIOBOM 3KcTpeMyM B (1; C) MHTErpajlbHblE KPUBBIE MOTYT
nepecekatbcs B (1; D) uHTerpajbHble KpHBBIE MOTYT OBITH HpsMbIMH JuHUAMH; E) Her

NIPaBUIILHOTO yTBepsKkIeHusA? OTBET 000CHOBATS.
148. Peumre 3anauy Kowm: (1 + y*)dx + xydy =0; y(1)=1.

o o —
149. Haiinute Bce pemeHus ypaBHeHus xy' = y + 4/ y* — x %,

150. Haiigute obmue pereHus (MHTETpaibl) YPaBHCHUIA:

151. a) xy 2y=x®cos x; 6) 3y' + v = 1/y%; B) (x® + xy")dx + (x*v + v3)dy=0.

152. HaiiguTe Bce IMHUH, Y KOTOPBIX OTPE30K KacaTeIbHON MEX/ITy TOUKON KacaHWs U OCHIO
abcuucc NenuTcs TOIMoJiaM B TOYKE IEpecedyeHUs C OCblo OpAauHaT. Ykazanue: Mcmonb3yiTe
YpPaBHEHUE KacaTEIbHOM K KPUBOM.

153. Cpopmynupyiite Teopemy Komm st ypaBHenus y'' = f(x,vy,¥'). Kakos
FeOMETPUYECKUI CMBICT HadalbHBIX ycioBuil y(0) = —1, y'(0) =1 mia 3TOro ypaBHEHHs?

N300pasute NpuOIMKEHHO HHTErPAIBHYIO KPUBYIO B OKPECTHOCTH HAYaJIbHOW TOYKH, CUMTAs ISt
omnpeeneHHocTr ¥y = 0 B 3TON OKPECTHOCTH.

154. HaiiTn 3Ha4YeHUe O, IPU KOTOPOM QYHKIHUS ¥ = x° SBISETCS PEIICHUEM ypPaBHEHHS
x(x—1)y" —(2x — 1)y + ay=0.
155. [lano ypasuenume: y''* +xy'’' = 2y. C nNOMOIBIO Kakod IOJACTAHOBKU MOMKHO

MOHU3UTH ero nopsaaok? Hanmummre o0t BU TaKUX YpaBHEHHI.
156. Haiigute o0mmue pemieHus ypaBHEHHH METOAOM IMOHIKEHHUA Mopska: a) v “=ln x; 0)

y'' = ¥

157. Pemure 3anauy Koum: yy "=(y)*—(v")3; y(1)=1, y (1) =L

158. Kak ¢ nomoupto (hyHIaMEHTAIbHONW CUCTEMBI pellieHuit v, (x), .. , ¥,(x) 3anucars
obmee pemenue ypaBHeHus L[y] =07 Iloyemy HyneBoe pEHNIEHME HE MOXKET BXOJHMTH B
(yHIaMEHTaJIbHYIO CUCTEMY pelleHu ypaBHeHus L{y] = 07

159. [ano ypaBuenue: v'' — 5y’ + ay = 0. [Ipy KakoM 3HAYEHHUHU 0, YACIIO 3 OyAET KOpHEM

€ro XapakTepucTH4ecKoro ypaBHeHus? Haiitu oliee perieHue aaHHOro IUQQepeHIHaTIbHOro
ypaBHEHHS TP HAIEHHOM 3HAUYEHUH 0.

160. JIuneitnoe ogHOpoaHOE U depeHnaTbHOe ypaBHEHHE 3-T0 MOpsAAKa C TOCTOSHHBIMU
KO3 uUIIMEeHTaMH MMEET YacTHbIe pemieHus: 1, sin 3x. DTo ypaBHEHHE MOXET UMETh BHUI: A)

y"—9y=0;B)v"" —9y' =0;C) ¥'" + 9y = 0; D) v'"" + 9¥' = 0; E) Her npaBuiIbHOTO OTBETA.
161. Pemmre  nuHeiiHoe  ypaBHeHue y'' —2y'+y =e*/x  Merogom  Bapuanuu

MIPOU3BOJILHBIX TTOCTOSHHBIX.
162. Haiimute oOmee pemieHue JHMHEHHOrO0 HEOJHOPOJHOTO YpPaBHEHHS METOJIOM
HEOTIPENENEHHBIX KOO(QPUIIMEHTOB: v "—y=2e* —x .,

163. Haiinute yacTHOE pelIieHHe JIHUHEHWHOTO HEOJHOPOJHOTO YpaBHEHUS v "Fy=te®,
YIOBJIETBOPSIONIEE HAYaldbHBIM yclaoBusaM y(0)=4, v{0)=-3, MeTOmOM HEONPEACIEHHBIX

KO3 PHUIIHEHTOB.
164. Haiimute oOmiee perenne cucteMbl i hepeHInaIbHBIX YPaBHEHUH

dx

— =2x+y,

a7

dy

— = 3x + 4y.

dt Y

Kpurepun u 1mikama OIEGHMBAaHUS IO OIIGHOYHOMY CpEACTBY «(POHTAIbHBIA U
VHAMBUAYAJIbHBIN OMPOCH

[xana Kpurepnii onieHuBanus
OLICHUBAHMUS
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oTIINYHO (5)

CryneHT riyOOKO M B IMOJHOM 00BbEME BIaJeeT MPOrpaMMHBIM
MaTcpraIoM. FpaMOTHO, HUCUCPIIbIBAIOIIC W JIOTUYHO Cro us3Jjiaract B
yCTHOW Wi mucbMeHHOUM (opme. Ilpu 3TOM 3HaeT peKOMEHIOBAaHHYIO
JUTEPaTypy, MPOSBISIET TBOPYECKUU IOAXOJ B OTBETaX Ha BOIPOCHl U
MPaBWIbHO OOOCHOBBIBAET MPHUHSATHIE PEIICHUS, XOPOLIO BIAJEET
YMCHUAMU M HABBIKAMMU ITPU BBIITOJHCHHHU IMMPAKTHYCCKUX 3a4aq.

xopomio (4)

CryzneHT 3HaeT NpOrpaMMHBIM MaTepuall, TpaMOTHO M IO CYTH
u3jlaraeT ero B YCTHOM WIM NHCbMEHHOM Qopme, JomycKas
HE3HAUUTEJIbHBIE  HETOYHOCTM B YTBEPXKICHMSIX,  TPAKTOBKAX,
OTIpENIeNICHUSIX U KaTerOpHUAX WM HE3HAUYUTENbHOE KOJIMYECTBO OMIMOOK.
[Ipu »TOM BHageeT HEOOXOJUMBIMU YMEHHUSMU M HaBbIKAMHU IPU
BBIIIOJHEHUH NIPAKTUYECKUX 33/]1a4.

YJIOBJIETBOPHUTE
a6HO (3)

CTyneHT 3HaeT TOJIBKO OCHOBHOM IpOrpaMMHBIN Marepual,
JIOITyCKAaeT HETOYHOCTH,  HEJOCTaTO4HO  4€Tkue  (hOpMyJIUpPOBKH,
HEMOCJIE0BAaTeIbHOCTh B OTBETaX, M3JaraéMblX B YCTHOW WJIH
nucbMeHHON ¢opme. Ilpu 3TOM HEZOCTaTOUHO BIAJEeT YMEHUSMHU U
HaBbIKAMU IIPU BBINOJIHEHUU IMpakTUdeckux 3azad. Jlomyckaer no 30%
OLIMOOK B M3JIaraeMbIX OTBETAX.

HEYJIOBJIETBOD
UTEIBHO (2)

CryneHT He 3HaeT 3HAUUTENbHOM YacTH IPOrpPaMMHOrO
marepuana. Ilpm 3TOM JomyckaeT NPUHIMIIMAIBHBIE OIIMOKKH B
JI0Ka3aTeNIbCTBAX, B TPAKTOBKE IIOHATHNA U KaTETOPHil, IPOSABIISIET HU3KYIO
KyJbTYpY 3HAaHUH, HE BJIAJICET OCHOBHBIMM YMEHHMSMHU U HaBbIKAMH IIPU
BBIIIOJTHEHUH NPAaKTUUYECKUX 3a1a4. CTyJeHT OTKa3bIBa€TCsA OT OTBETOB Ha
JIOTIOJIHUTEIIbHBIE BOIPOCHI

TunoBbie BAPpUAHTHI KOHTPOJILHBIX PadoT:
Tema 1. Jluneiinas anceobpa.

Bapuant Ne 0

1. Pemuthb cuctemy JUMHEHHBIX ypaBHeHUN MeTo oM Kpamepa

3%, + 2x,+x3 =5
2xy +3x, x5 =1
2x) +x, +3x; =11

2. Beaucnute onpeneauTeNb

1 1 1 1
1 2 3 4
1 3 6 10
1 4 10 20

3. Pemuthb cucreMy JTUHEHHBIX YpaBHEHUH MaTPUYHBIM METOJIOM

2x, +3x, — 4x; =20

4. Haiftu matpuily, oOpaTHYIO K JaHHOU

2 1 1
5 1 3
2 1 2

5. Pemnts cucreMy NTMHENHBIX ypaBHEHUN MeTo10M ["aycca

2x, +5x, — 3x; =4
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Tema 3. Mamemamuueckutl ananus
Bapuant Ne 0
1. Haiiti HeomipeieIeHHBIN HHTETPaJl, HCTIOJIb3YsI TAOJIUILy U €r0 OCHOBHBIC CBOMCTRA.

3/ 3= 1 4dx
f(x 4+ 5xvVx + Vx ?{/x_z)dx fx—4

2. HaifTu HeompeIeNneHHBI HMHTETpajl, UCHOIb3YSd METOA (HOPMUPOBAHHS CHEIHATHLHOTO

BBIpaXXEHUS 10| 3HAKOM nuddepeniuana.

J.(x2 — 3)*2xdx f\/xz —3x +5Q2x — 3)dx

3. Haiitn HGOHpeﬂeHCHHLIﬁ HUHTCr'pajl, UCIOJB3Yysd MCTOHA 3aMCHbI NCPEMCHHBIX W MCTOJ

HHTCIpHUPOBAHUSA 110 YACTIAM

f(42x — x25x3)dx 1n—xdx

x2

4. HaiiTu HeolpeieaeHHbIH UHTETPall OT APOOHO-pallMOHATIBHON (PYyHKINU

(8x3 + 2x% + 4x — 1)dx J 12

—————d
x—1 X+ 7x+15

5. Haiitu HeomnpeeieHHbIM HHTErpal OT TPUTOHOMETPUYECKUX (QYHKIIUH

_ 2—5x ™
sin2x - cos4xdx fcos 3 51n§dx

Tema 3. Mamemamuueckuti ananus («Onpedenenniii uHmezpany, cemecmp 2).
Bapuant Ne 0
1. Beruncnuth OHpCI[CHGHHLIﬁ HHTCrpa:

x%+1

d
(x34+3x +1)2 x
0

2. BeruucnuTh miomans GUrypsl, OrpaHu4eHHYI0 JTUHUSAMU:

{x=8(:os3t _ 2c0s2

y = x?, y = 2sin3t’ p = 2cos 1%[)
o .2 <t<-—

y=2-x OStsg O—t—z

3. BeIYMcauTh JJIMHY AyTd KPUBOM:
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_ {x = 3(t — sint) — 2c0s
y = —ln(coTs[x), y = 3(1 — cost) p= (ﬁ,
0<x<-— T <p<=—.
=5 SSt<m 0=e=3

4. BprancnuTh 00beM (3a/1a4a a) M IUIONIAIL MMOBEPXHOCTH BpalleHUs (3amada 0) Tena,
MOJIy4YEHHOTO BpallleHHeM 3a/IaHHOM (Urypbl BOKPYT ocu {x:

1—x;
0; x=1

— y =
a)y = x%,y = x, 9% =

5. BeraucnuTh HECOOCTBEHHBIN HHTETPAJl HIIM YCTAHOBUTH €TI0 PACXOANMOCTh

o)

f xe % dx

0

Tema 3. Jlupgpepenyuanvhvie ypasneHus.
Bapuant Ne 0

1. Haiitu o61ee perienue win pemutsb 3a1ady Ko s auddepeHuanbHbIX ypaBHEHUN
C Pa3ACISIIOITUMUCS TTEPEMEHHBIMU:

xy' —ylny =0 N 2_‘/_'
y(0) =1

2. Haiitu o6mee pemieHue WM pemuTh 3agadyy  Komm 1 OJHOPOAHBIX
T depeHIMaIbHbIX YpaBHEHUH TIEpBOro MOpsAKa.

' dx + 2(\/xy —x)dy =0
xy%y' — (@ +y¥) = 0; z(f)zl( y —x)dy

3. Haiitu o6mue pemeHust TMHEHHBIX T depeHMaTbHbIX YPaBHEHUH EPBOro MOpsaKa:

2y e
==
YT X

y' + tgxy = —cosx;

4. Haiitu oOuiee pemieHue win pemuTh 3aaauy Komm 1 tuddepeHanbHbIX ypaBHEHUH
BTOPOTO MOPSAKA, TOMYCKAIOIMNX MTOHUKEHHUE MOpsIKa

" — cosbx = 2, w_ X
Y Y Ty

N

!
y =0
5. Haiitn pemenuss JuHEHHbIX auddepeHInanbHbIX YpaBHEHUI BTOPOro IMopsaka ¢

MOCTOSTHHBIMU KO3 (PULIIEHTaMHI

yII + Zyl — O; yll _ 2yl _ 3y — e4—x;
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Kputepun u mikama OICHHBAHHS 1O OIIGHOYHOMY CPEACTBY «KOHTPOJBHAsS
paboTa

[MIxana Kputepuii onieHnBanus
OLICHUBAHUs

5 KonrponpHast paboTa BBINOJIHEHA Ha BBICOKOM YPOBHE
(mpaBwiibHBIC 0TBETHI 1aHbl HA 90-100% Bompocos/3a1a4)

4 KonTponpHast paboTa BBIIOJHEHAa HA CPEAHEM YPOBHE
(mpaBuJIbHBIC OTBETHI JIaHbl Ha 75-89% Bompocos/3aaau4)

3 KonTponpHasi paboTa BBHIMOJTHEHA HAa HU3KOM YPOBHE
(mpaBusIbHBIE OTBETHI J1aHbl Ha 50-74% Bompocos/3aaa4)

2 KontponbHast paboTa BBIIIOJIHEHA HA HEYAOBIETBOPUTEILHOM
ypoBHE (TmpaBUJIbHbIC OTBETHI IaHbl MeHee ueM Ha 50%)
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Tumnosbie BApUAHTHI JOMALIHUX 32JaHUM:

Cemecmp 1.
Bapuant Ne 0

1. laHbl KOOPAMHATHI BEPUIMH TPEYroJbHUKa ABC!
A(—8; — 3); B(4; —12); C(8; 10).
Heo6xonumo HaifTu:
— JJIAHY CTOPOHEI AF,

— ypaBHEHHUE CTOPOH AB u B U UX yrioBble KO3 PHUIUEHTHI;

— yrox W Mexay opaMeiMu AE u BC B paauaHax;

— ypaBHEHHE BBICOTHI {D U ee [UINHY;

— YypaBHEHHE MeauaHbl AE U KOOPAMHATHI TOYKU KIIEPECEUCHHS dTOM MEAUaHbl C BBICOTOM
D,

— YpaBHEHHE NPAMOML, KOTOpas MPOXOAUT Yepe3 TOUKY K mapajuieabHO K CTOpOoHE AB;

— KOOPIAMHATHI TOYKH F(x, V), KOTOpasg HAXOAUTCA CUMMETPUYHO TOYKE A OTHOCUTEIBHO
npsmou CD.

2. Jlano: Touka A(2; 5) u mnpsamas y =1. HeoOxoauMo COCTaBUTb YypaBHEHHUE
TrE€OMETPUUECKOTO0 MECTA TOYEK, PABHOYNAJIEHHBIX OT 3aJaHHON TOKH A(x4, V) U IpIMOM v = d.

[TonydyeHHOE ypaBHEHHE IPUBECTH K MPOCTEUIIIEMY BUY U TOCTPOUTH I'padK KPUBOH.

3. 3amaHbl 1B€ CUCTEMBl JIMHEHHBIX ypaBHEHUH. PemmTh NepByl0 CHCTEMY METOAOM
Kpamepa. IlomyyeHHBI IpU PEIIEHUH IEPBOM CUCTEMBI PE3YJIBTAT IIPOBEPUTH C IIOMOIIBIO METO/1A
oOpartHo# MaTpulbl. BTopyto cuctemy pemuTs ¢ momolnbsio Metoza ["aycca.

3x1 + 2x2 - 1x3 = 11, 1x1 + 2x2 - 1X3 = 1,
4x1 - 1x2 + 4X3 = _10, 3x1 + 5x2 - 1x3 = 1,
1x1 + 3x2 - ZX3 =9 4'x1 + 7x2 - 2x3 =2

4. Jlanbl KOOpAMHATHI BEPIUIUH UpamMuasl ABCD:
}1(2; —3; 1), 3(6; 1; —l), C(-’-l-; S;—?), D(E; —1; 2).
Heob6xoaumo:
— 3amnucarb BeKTopHEE, AC, AD B OPTOHOPMAJIBHON CUCTEME {?,f, E} Y HAUTU MOAYJIU OTUX
BEKTOPOB.
— Haiitu yrom mexay BeKTOpaMu AB u AC.
— Haiitu npoekuuro BekTopa AD na BEKTOP AB.
—  Bpruucauts mwionaas rpaiu AEC.

— Haiitu 06bem nupamuast ABCD.

5. JlaHBI KOOPIMHATHI YETHIPEX TOUEK:
A(—3; —2; —4),B(—4; 2; —=7),C(5; 0; 3),M(—1; 3; 0).
Heo06xoaumo:
— CocraBuTh ypaBHEHHE TUIOCKOCTH (@, KOTOpask POXOIUT Yepe3 TOUKU A, B u C.
— CocraBUTh KaHOHHYECKHE YpaBHEHHS NPSIMOW, KOTOpas MPOXOAWUT dYepe3 TOuKy M
HEPIEHANKYJISIPHO K TUIOCKOCTH .
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Haiitu TOUYKM mepeceyeHus MOJYYEHHOM IPSIMOM C IIOCKOCTBIO (J U C KOOPAMHATHBIMU
miockocTsaMu X0V, X0Z, VOZ.

— Haiitu paccrosgHue oT TOUKU M 110 IIIOCKOCTH Q.

6. BoruncnauTs cieayromnme npeaeisl (He noab3ysach npaBuiaoM Jlonuras).

. x3—2x%+3 i x?+2 . 2x% —3x =2
s 4x? + 3x + 2 oo 3x% + 2x — 1 2 %2 + 3% + 10
3x2+8x+5 . Vx+4-1 2—+Vx—3
im ——— R — e —
x--13x2+9x+ 6 xl)rzl3 x2—-9 chl_r)r; x2 — 49
1-— 4 in3 2
lim—— > lim o lim(1 + 4x)x
x-0 X x-0 tg2x x=0
x — 1 x+2
lim( >
x-0\x + 3

7. 3amannyto GyHKIHIO v = f(x) HCCIIEI0BaTh HA HEMPEPHIBHOCTH U BBUICHUTH XapakTep
TOYeK pa3pbiBa. Cenarb cxeMaTHYeCKuil rpaduk

(x?, ecid x <0
X T
. f(x) = thz, eciu 0<x< 5
fe0) * Ll, ecjii x> —

8. HaiiTi nepByto Mpou3BOAHYIO ¥',. 3alaHHBIX (yHKINI:
_23x% +4x? —x—2)

y=x—1In(2+e*+2/e2 +er +1)

- 15vx + 1
y = arctg (—tgx ~ ctgx) = sinV3 + L sin"3x
V2 y =S 3 cos6x
9. Haiitn nepByto Npou3BOIHYIO V', 3a1aHHBIX QyHKIMIL:
3t2 41
X =—-
3 )
y = (arctgx)(l/z)ln(arctgx) y=x- ey 3t

£3
y sm<3+ )

10. ana ¢ynkuus y = f(x) ¥ 1Ba 3HaYEHHUs apryMeHTa x, U x,. HeoOxomumo HaiiTu
NPUOIMKEHHOE 3HAYEHUE NAHHOW (QYHKIMHU IIPH X = x,, UCIIOJIb3Ys €€ 3HAUYEHHE IPH X = x, H
3aMeHss npupocT Ay ¢pyHKuun ¥y = f(x) cooTBeTCTBYIOIUM quddepeHmaiom dy:

v =13V3x2+ 8x — 16; ¥ = cos(x);
x, =4 x, = 3,94 x, = 60% x, = 63°,

24



11. BBITOTHUTH MOJTHOE MCCIICOBAHUE 3a/IaHHBIX (PYHKITUN U TTOCTPOUTH UX TpaduKH:

3 2x
yzx +4 yze_ y=x3—-3x%+3

x?2

Kputepun u mkama OLEHHWBAaHHS IO OLECHOYHOMY CPEICTBY «IOMAIIHEE
3aJaHUS

[MIxana Kpurepuii onenuBanus
OlICHUBaHMs (MHTEpBaJ
0aJuIoB)
3a4TeHo [TpaBunpHO pewenbl 90-100% 3ananuii
He 3auteno [TpaBuiibHO peniensl MeHee 90% 3ananuit

Ol.leHO‘IHLIe cpeacrea nJjas l'lpOMe)KYTOqHOﬁ arrecranmmu (3aqu)
HpOMe)I(YTOqHaSI arrecranmusga I10 pe3ylibTaTaM OCBOCHUS JHUCHHIIJIMHBI

npoxoaut B (opme 3adera (IpeAnojaraeT BBIIOJHEHHE BCEX BHUIOB YUYEOHOU
paboThI, IPEAYCMOTPEHHBIX paboueil MporpaMmMoi yueOHON JUCIUTLIINHBI).
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JIncT n3MeHeHn! U NOIIOJIHEHUN

/11

Bunabl nononHenni
W U3MEHEHUH

ara u HOMED
MPOTOKOJIA 3aCeIaHus
kadenpsl (kadenp), Ha
KOTOPOM ObLTH
PaccMOTPEHBI M OJ0OPEHBI
W3MEHCHHS U JIOTIOJIHCHUSI

[Toamucs (c
pacudpoBKOi)
3aBeyIoniero kageapoi
(3aBenyromux Kadeapamu)

26




JKCHepTHOE 3aKII0YEHH e

[IpencraBnennsiit GoHA OLeHOYHBIX cpeAcTB (nanee - ®OC) mo AUCHUILIIMHE
«Maremaruka» cootBeTcTBYeT TpeboBanusiM OPI'OC BO.

[Ipennaraembie GOpMBI U CpPEACTBA TEKYIIETO U MPOMEKYTOUYHOTO KOHTPOJIS
aJIeKBaTHbl LEMsIM M 3aJlayaM  peaju3alldd OCHOBHOM MpodeccHoHaNIbHOU
oOpa3oBaTeIpHONM  TIporpaMMbl 10  HampaBieHHIO  moaroToBku  37.03.02
Kondnukromorus.

OueHouHble  cpencTBa  JUIsi  TEKYIIEr0o  KOHTPOJII  yCIIEBAaeMOCTH,
MPOMEKYTOUHOM aTTeCTalliyd MO UTOraM OCBOCHHS JUCUMUILUIMHBI MPE/ICTABIICHbI B
MOJIHOM 00BEME.

Buibl O11eHOUHBIX CPEICTB, BKIIOUEHHBIE B MPEACTABICHHBIA (POH, OTBEYAIOT
OCHOBHBIM TipuHIIMIaM hopmupoBanus DOC.

Pa3paboTanHblii ¥ TpeACTaBICHHBIA IS SKCIEPTU3bl (HOHA OLIEHOYHBIX
CPEIICTB PEKOMEHIYETCsl K MCIIOJIb30BAHUIO B MPOLECCE MOATOTOBKU O0yYArOIINXCH,
10 YKa3aHHOMY HaIpaBJICHUIO.

[Ipencenarens y4eOHO-
METOJANYECKOW KOMHCCHM (haKyJbTeTa
KOMITBIOTEPHBIX CUCTEM u H.H.
MH(POPMAITMOHHBIX TEXHOJIOTUM Betrposa

27



