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CTpyKTypa U cojep:KaHue TUCUUILIHHBI

1. lenu U 3a1a4u AMCHHUILINHBI, €e MeCTO B Y4eOHOM mpouecce

JlucuuiuiiHa TpeacTaBisieT coOOM M3T0KEHHE OCHOBHBIX IOJIOKEHUI
MaTeMaTUKH, HEOOXOAMMBIX JJIsl H3yUCHHS CIEIIMATIbHBIX JUCIUTUINH.

Llenb m3ydeHUs: AUCHUILUIMHBI — OBJAJICHUE CTYAEHTaMH HEOOXOIMMBIM
MaTeMaTHYeCKUM aIllapaToM, MOMOTAIOIIUM aHAJIM3UPOBATh, MOJEINPOBATh U
peliaTth 3a7a4i B paMKax MPUKJIAIHBIX UCCIECTOBAHHM.

3amaun: pa3BUTUE JIOTUYECKOTO M aOCTPAKTHOTO MBIIUICHUS CTY/IEHTOB,
OBJIQJICHUE CTYJIEHTAMH METOJAMH MCCIIECTOBAHMS U PEIICHUS MaTeMaTUYECKUX
3a1a4; BBIPAaOOTKA Yy CTYIACHTOB YMEHHsI CaMOCTOSTEIbHO PACUIUPATH CBOH
MaTeMaTHYeCKUE 3HAHUA W MPOBOAMTH MAaTEMaTHYECKHHM aHajN3 MPUKIATHBIX
3ajay.

2. Mecto nucunimuiaabl B ctpykrype OIIOII BO

Hucrumnaa «MaTtemaTuka» BXOAUT B 00s3aTENIbHYIO YacTh y4eOHOTO
TJIaHa.

HeoOxoaumbiMKi  yCIIOBUAMM JIJIE OCBOCHHUS JUCIMIUIMHBI  SIBIISIOTCS:
3HaHHWE OJJIEMEHTApHOW MaTeMaTHKU: aireOpbl, TeOMETPHUH, 3JIEMEHTAPHBIX
GyHKUIMNA 1 OCHOB MAaTEMAaTHYECKOTO aHaJIW3a; YMEHUS pellaTh TUIIOBBIC 3a1a4u
AJIEMEHTAPHONM  MaTeMaTUKH, HaBBIKM  MBICIUTEIBHOU  JIEATEIIbHOCTH,
JIOTUYECKOTO aHaJli3a, MaTEMAaTHUYE€CKOTO U TEOMETPUUYECKOTO MBIIILJICHUS.

Conepxanve IUCHUIUIMHBI  SIBJIISIETCS.  JIOTUUECKUM  IIPOJIOJKCHUEM
COJICp>KaHMS DJIEMEHTAPHOW MAaTEMAaTHKU M CIY>KUT OCHOBOW JJII OCBOEHUSA
CHEUUANIBHBIX JUCHUIUIMH W BBIMIOJHEHUS BBIMYCKHON KBaTU(UKAIIMOHHON
paboTHI.

3. TpeOoBaHus K pe3y/ibTaTaM OCBOEHUS COMEPKAHUS TUCUUILINHBI

CtyaeHThl, 3aBEpIIMBIIME W3Y4YCHHE AUCIHUIUIMHBI «MareMaTukay,
JTOJKHBI

3HATh: OCHOBHBIE MOHATHS U METOAbl MATEMATHUYECKOTO aHAIN3a, B YaCTH
mudpepeHInanbHOTO0 M HUHTETPAIIBHOTO HUCYHUCIICHUS; TEOPHH JTUHEHHOM
anreopsl; Teopun qudepeHnanbHbIX YpaBHEHUH.

yMETh: HCMOJIb30BaThb METOJbl MAaTEMAaTUYECKOTO aHaiu3a, JIMHEHHOUN
anreOphl; UCIOIb30BaTh OCHOBHBIE MPUEMBI 00PaOOTKH IKCIEPUMEHTAIBHBIX
JIAHHBIX; pelIaTh TUMOBBIE 3a/1aun; oOpaaTbesi K MHOOPMAIIMOHHBIM CUCTEMaM
(UnTepuer, cmpaBoyHas U Jpyras MaTeMaTHdecKas JidTeparypa) s
MOMOJTHEHUS ¥ YTOUHEHUSI MaTeMaTUYECKUX 3HAHUM.

BJIJIETh: MAaTEMAaTHUYECKUMH TOHSATUAMH W CHMBOJIAMH ISl BBIpaKEHUS
KOJJMYECTBEHHBIX U KQYECTBEHHBIX OTHOIIEHU, MaTEMaTUYECKUMHU METOJIAMH U
AITOPUTMAMH B TIPUIJIOKCHHSIX K €CTECTBEHHBIM HAYKaM.

[lepeuniciienHble pe3ynbTaThl OOpa30BaHUS SBISIOTCS OCHOBOW ISt
dbopmupoBanus cieayromux kommneteHmi (B coorBetcTBUU ¢ ®I'OC BO u
TpeOOBaHMSIMU K pe3yJbTaTaM OCBOCHHUS OCHOBHOW Tpo(decCHOHATBHOM
obpazoBarensHO# mporpammbl (OITOIT BO):
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YHUBEPCAIbHBIX:

YK-1

crocobeH OCYHICCTBIIATL IIOUCK, KpI/ITI/I‘ICCKI/Iﬁ daHaJIn3 MU CHHTEC3
I/IH(bOpMaHI/II/I, IMPUMCHSATDH CHUCTEMHBIN nmoaxona sl  pPCIICHUHA
ITOCTABJICHHBIX 3aJa4

4. CTpyKTypa M cojep:KaHue AUCHUILTHHbI

4.1.

O0beM yueOHOM JTUCHHMILIMHBI U BUABI Y4e0OHO# padoThl

O6beM gacoB (3.e.)
Brn yaeGHOM paboTsI Ounas OuHno- 3aouHas
dbopma 3a04Has dopma
dhopma
OO6mmas yueOHast Harpy3ka (Bcero) 144 144 144
(4 3au. ex) (4 3au. ex) (4 3au. ex)

OO6s3arenbHast ayJIuTopHas yueOHas 72 22 -
Harpyska (Bcero)
B TOM YHCJIC:
Jlekuun 36 12 -
CeMuHapCKue 3aHATHS - - -
[IpakTHyeckue 3aHsATHS 36 10 -
JlaGopaTopHbie pabOThI - - -
Kypcosast pabora (KypcoBOii POEKT) - - -
VHuBHyaIbHOE 33JaHKE - - -
CamocTosTenbHas paboTa CTyAeHTa (BCEro) 72 122 -
dopma aTTecTanuu HK3aMeH 9K3aMeH -

4.2. Conep:xaHue pa3aejioB IMCHUIIMHBI

Cemectp 1

Tema 1.

Tema 2.

Jlunetinas anrebpa

Matpuubl. Onepanun Haj marpuuamu. Omnpeaenutend. CBoMcTBa
onpenenutenen. Paznoxkenune onpenenureneil. MeToibl BBIYUCICHUS
onpeaenuteneid. OOpaTHast MaTpuIia.

Marpuunsie ypaBHeHMs. Panr wmarpunbl. CUCTEMBI  JTMHEHHBIX
anreOpanyecknx ypaBHeHUil. Matpuunbiii Meton. Meron Kpamepa.
Merop I'aycca.

Bexropsl. JInunennsle onepauu Haa BektopaMu. basuc. Koopaunatsr
BekTOpa B Oazuce. [leiicTBUd C BeKTOpaMM B KOOPAMHATHOM
npeacrasineHud.  JlekaproBa cuctema  koopauHar.  CkanspHOe
IIPOU3BEICHUE BEKTOPOB. BEKTOpHOE NPOM3BENECHUE BEKTOPOB.
CwMmelaHHOE TPOU3BEICHHUE.

Maremarrnueckuii aHaIn3

MHoxectBa BemeCTBeHHbIX uucen. @Dynkmma. O6macte  ee
omnpenenenus. CrocoObl  3amaHus. OCHOBHBIE — 3JIEMEHTapHbIC
(GYHKIMH, X CBOMCTBA U TpapuKH.

[Ipenen dbyHKIUN, OCHOBHBIE MOHATHS U CBOMCTBA. [lepBhIit U BTOpOit
3aMevaTelIbHBIE MPEEIIbI.

HenpepeiBHOCTh (GyHKIIMM B TOuyke. HempephIBHOCTH OCHOBHBIX
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AIIEMEHTAPHBIX (PYHKIUH.

Huddepennmanbioe ucuuciaeHue QGYHKIUNA OJHOM TEPEeMEHHOM.
[IpousBoaHast GyHKIMK, €€ CMBICI B pa3iMuHbIX 3amadax. [IpaBuia
HAXOXKJICHUSI TPOU3BOIHOM.

[Tpumenenune auQhepeHUaTLHOTO UCUUCIICHUS IJIsl UCCIIEOBAHUS
GyHKIMIA W TOCTPOEHHs] UX Tpa@uKoB YCIOBUS MOHOTOHHOCTH
GyHKIHH. OKCTpeMyMbl ~ (PYHKIIMH, HEOOXOJUMOE YCIIOBHE.
Jloctatounbie ycioBus. OThICKaHWE HAWOOJBIIETO W HAUMEHBIIIETO
3HavyeHus GpyHkmu, auddepeHmpyeMoit Ha otpeske. MccmenoBanme
BRIYKJIOCTH (pyHKIMU. Touku mnepernba. ACUMOTOTH (DYHKITHIA.
[lorsTne 00 acuMITOTHYECKOM pasnokeHun. OOmas cxema
uccren0BaHus (PYHKIMU U TOCTPOCHUE ee rpaduka.
Heomnpenenennsii  unterpan. IlepBooOpasnas. HeonpeneneHHbiid
MHTErpaj U ero cBoicTBa. ['eoMeTpruieckuii CMbICT HEONPEAECTICHHOTO
uHTerpana. Tabmuia HeompeaeneHHbIX HHTerpaioB. [Ipocreiimme
npUéMbI MHTETPUPOBAHMSL.

OnpeneneHHbI UHTETpal U €T0 MPUIOKEHUs. 3aJauu, IPUBOISIINE K
NOHATHIO  OmpefeNeHHbIX  uHTerpanoB. @opmyna  HbroToHa-
Jleiitbnuna. OCHOBHbIE TMPUEMbl  BBIYMCICHUS  OIPEEIICHHBIX
uHTerpasioB.  [lpunokeHne  OmpeneneHHbIX  MHTErpajoB K
BBIYHMCIICHHUIO TIIOMIA /1ei1, 00bEMOB, IJIMH JIYT.

Tema 3. [uddepeHmanbabie ypaBHEHHS
OObikHOBeHHbIE UG depeHnanbable  ypaBHeHUs. Dusnueckue
3amau, OpuBOAANME K AU(EepeHIMaTbHBIM  YPABHEHUSM.
JuddepenumanbHbie YPaBHEHHS IIEPBOTO MOpsIKa c
Ppa3aESIOMMUCS MEPEMEHHBIMU u OJIHOPOIHBIC
muddepeHimanbabie  ypaBHeHus. Jluneilnbsie auddepeHimanbHbe
ypaBHEHUS IIEpBOrO IopsAAKa. YpaBHeHHe bepnymn.
Juddepenimaibabie ypaBHEHHUS BBICIITUX TTOPSIKOB.
4.3. Jleknuu
O0Bem yacoB
Ne ni/m Ha3zBanue Tembl Ouro- 3aouHas
Ounas dopma 3a04Has
(bopma dopma
Tewma 1. | Jluneitnas anrebpa 10 2 -
Tema 2. | Maremarudeckuii aHamus 18 8 -
Tema 3. Huddepenunanbabie 8 9 i
YpaBHCHHUA
Uroro: 36 12 -

4.4. IlpakTH4ecKHe 3aHATHUS

| Nen/m |

HasBaHue TemMbl | O0beM yacoB




OuHo-
3aoyHas
Ounas popma 3a04Has
(bopma dbopma
Tewma 1. | JIuneiinas anre6pa 10 2 -
Tema 2. | MaTemaTH4eCKUI aHAIN3 18 6 -
Tena 3 Huddepenunanbuble 5 9 i
" | ypaBHEHHUS
Uroro: 36 10 -

4.5. JJabopaTopHbie padoThI
JIabopaTopHbie pabOThI IO JUCUHUILIMHE HE MPETYCMOTPEHBI.

4.6. CamocTosiTesibHAsA padoTa CTY/A€HTOB

O0bEM YacoB

Ouno-
Ne i/t Hassanue TeMEbl Bun CPC OuHas 3aouHasn
3a04Has
dhopma dbopma
dbopma
o MOATOTOBKA K KOHTPOJIbHOM
JIunelinas
Tema 1. pabore; BBIIIOJIHEHHE 24 30 -
anredpa
JIOMAITHErO 3aJaHus
. | TOATOTOBKA K KOHTPOJIBHOH
Maremarudeckuit

Tewma 2. AHAIIS pabore; BBITIOJITHCHHE 24 60 -
JIOMAIITHETO 3a/IaHUs
Tena 3. JuddepeHumansy | MOArOTOBKA K KOHTPOJIBHOM o 30 i
HbI€ YpaBHEHUS pabore;
Uroro: 72 122 -

4.7. KypcoBbie paGoThl/IPOEKTHI.
KypcoBblie paboThl 110 IUCHUIUIMHE HE TPEYyCMOTPEHBI.

5. Odpa3oBarejibHbIE TEXHOJIOTHH

IIpenosaBaHue TUCUMIUIMHBI BEAETCS C IPUMEHEHUEM CIIEAYIOIINX BUOB
00pa30BaTeNbHBIX TEXHOJIOTUH:

— TPAaAULIMOHHBIE 00BACHUTEIIbHO-WILTIOCTPATUBHbBIE TEXHOJIOTUH, KOTOpbIE 0Oectie
BPEMEHU;

— TEXHOJIOTUU MPOOJIEMHOr0 OOy4YeHUs, HANpPaBJICHHbIE HA Pa3BUTHE IO3HABATEIl
paspelieHrue KOTOPBIX TO3BOJISIET CTYA€HTaM AaKTMBHO YCBauWBaTh 3HAHUS
(MCTIONB3YIOTCS IOUCKOBBIE METOBL; TOCTAHOBKA MTO3HABATEIIbHBIX 33/1a4);

— TEXHOJIOTMH Pa3BUBAIOUIETO OOyUYEHHUS, TO3BOJISIIOLIME OPUEHTHPOBATH
y4eOHbI TMpollecC Ha MOTEHUUAIbHbIE BO3MOXHOCTH CTYIEHTOB, HX
peanu3aluio U pa3BUTHE;

— TEXHOJIOTUM KOHIIEHTPUPOBAHHOTO OOYYEHHsI, CyTh KOTOPBIX COCTOUT B CO3/aHI
CHUCTEMHOT'O U3Y4YEeHHsI COJIEpKaHusl yUeOHBIX TUCIUIUIMH 32 CYET O0bEIUHEHUS
3aHATUN B TeMaTH4YECKUE OJIOKU;

— TEXHOJIOTUU MOJYJIbHOTO OOYy4eHHUs, JAI0IIKMe BO3MOKHOCTh 00eCeUeHUs THOKOC
UHAMBHUIYyaJIbHOMY Y4eOHOMY IJIaHy);



— TexHoJoruu auddepeHnpoBaHHOTO O0YYEHHS, 00ECIeUNBAIOIINE BO3MOXKHOCT
peanu3oBaTh B KYJIbTYPHO-OOpa30BaTeIbHOM MPOCTPAHCTBE YHUBEPCUTETA
UJICI0 CO3IaHuUs PABHBIX BO3MOXKHOCTEH JIJIs IMOJTydYeHHUsT 00pa30BaHMUs

— TEXHOJIOTUH aKTUBHOT'O (KOHTEKCTHOT0) OOYYEHHS, C IMTOMOIIBI0 KOTOPHIX OCYIIIE!
METO/IbI OOy4EeHUS) U T.JI.

MakcumainbHas 3pGheKTUBHOCTD NEJarornyecKoro Mmporecca J0CTUraeTes
MyTeM  KOHCTPYMPOBAHHUS  ONTUMAJIBHOTO  KOMIUIEKCA  IEJaroruyecKux
TEXHOJOTWA W (WIM) WX DOJIEMEHTOB Ha JIMYHOCTHO-OPHUEHTHUPOBAHHOM,
JIeSITCIbHOCTHOM, JIUAJIOTMUYECKOM OCHOBE W HCIIOJB30BAHUS HEOOXOIMMBIX
COBPEMEHHBIX CPEJICTB 00YUCHUSI.

6. @opMBbI KOHTPOJISI 0CBOEHHS T CHUILTUHBI

Tekymas arrectauusi CTYAEHTOB NPOU3BOAUTCS B  JUCKPETHBIC
BPEMEHHBIE  MHTEPBAJIBI  JIEKTOPOM  WJIM  NPENOAABATENEM,  BEAYIIHUM
MPAKTUYECKUE 3aHATHUS IO TUCHUILIIMHE, B CICYIONIUX (opMax:

— (¢pOHTaNBbHBIE U UHIUBUIYAIbHBIE OTIPOCHI;

— KOHTPOJIbHBIE PaOOTHI;

— 3a11Ta JOMAIIHUX 3aJaHUN.

@OHIBI OLIEHOYHBIX CPEJCTB, BKIIKOYAKOIIME TUIIOBBIE WHIWBUIAYaIbHbIC
3aJlaHus, KOHTPOJIbHBIE PAa0O0THI, TTO3BOJISIONINE OIEHUTh PE3yIbTaThl TEKYIIEH
U TPOMEXKYTOUHOM arrecTanuu oOOydYarolmuxcs M0 JIaHHOW JUCHUILIUHE,
MOMEIIAIOTCS B TMPUJIOKEHUU K paboueld mporpaMme B COOTBETCTBHHM C
«ITonoxenuem o PoHJIe OLIEHOYHBIX CPEJICTBY.

dopmMa arTecTanyu Mo Pe3yabTaTaM OCBOEHUS NUCUUIUIMHBI TPOXOJIUT B
(dbopMe MNUCBMEHHOTO HK3aMEHa, BKIIIOYAIOIIEr0 TEOPETUYECKHE BOMPOCHI H
MIPAKTUYECKNE 3afaHusA. B ciaydae HEMOJHOro, CIOPHOIO WM HEKOPPEKTHOIO
BBINIOJIHEHUS 3a/aHUs ITHUCBMEHHOTO JK3aMEHa, JIOIYCKAaeTCsl YTOYHSIOIIUN
YCTHBIM ONPOC CTYAEHTa, HA OCHOBAHUM KOTOPOrO BO3MOXHA KOPPEKTUPOBKA
OLICHKHU PEe3YyJIbTaTOB MPOMEXYTOYHOM arrecTauuu. Jlomyck K MpOMEKYTOUYHOU
aTTeCTally MPOU3BOAUTCS HAa OCHOBAaHWM PE3YJIbTATOB TEKYIIEr0 KOHTPOJI, a
MMEHHO OTCYTCTBHIO 33JI0JDKEHHOCTEH 10 BCEM BUJAM TEKYILIETO KOHTPOJIS.

B sk3aMeHallMOHHYIO BEIOMOCTb M 3aYETHYIO KHUKKY BBICTaBIISIFOTCS
OIICHKH TIO IIIKaJIe, MTPUBEACHHON B TaOJIHIIE.

[IIxasna oneHMBaHUs XapaKkTeprCTUKA 3HAHMsI IPEIMETA U OTBETOB

OTJINYHO (5) CryneHT 1iyOOKO M B TOJHOM OObEME BIaJeeT NPOrpaMMHBIM
MarepraioM. [’ paMOTHO, MCYEPIBIBAIOIIE W JIOTHYHO €r0 HM3JaraeT B
YCTHOM WM nrcbMeHHO# (opme. [Ipu 3TOM 3HaeT peKOMEHI0BaHHYIO
JIMTEPATYPY, TPOSBISICT TBOPUECCKHUIA TTOIXOI B OTBETAaX HA BOIPOCHI U
NPaBUIbHO OOOCHOBBIBAET NPHUHATHIE PEIICHUS, XOPOLIO BiajeeT
YMEHHSIMH ¥ HAaBBIKAMU TP BBITTOJTHEHUH TPAKTHYECKUX 3a/1a4.

xopouio (4) CryneHT 3HaeT NporpaMMHBIA Marepuall, IPpaMOTHO M IO CYTH
u3JlaraeT ero B YCTHOM WJIM TNHCbMEHHOM (opme, pomyckas
HE3HAUUTEIIbHBIE HETOYHOCTHM B  YTBEPKICHHSAX, TPAKTOBKAX,
ONpPENENEHUAX W KaTEropusAx WIM HE3HAYNUTEIBbHOE KOJUYECTBO
omn6Ook. [Ipu 3ToM BiaseeT He0OOXOAUMMBIMU YMEHUSMHU U HAaBBIKAMU
IIPU BBINIOJHEHNHN TPAKTUYECKHX 3a/1a4.

YAOBJICTBOPUTCIIBHO (3) CTy,Z[eHT 3Ha€T TOJIBKO OCHOBHOM HpOFpaMMHLIﬁ MaTrcpuall,
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JOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO YETKHE (DOPMYITHPOBKH,
HEMOCJEI0BATEIbHOCTh B OTBETaX, M3JIaraéMbIX B YCTHOM WIHM
nucbMeHHoU ¢opme. [Ipu 3TOM HETOCTATOYHO BIIAJICET YMEHHUSIMHU H
HaBBIKAMH TPU BBINOJHEHUU TMpaKTUYECKUX 3anad. Jlomyckaer 1o
30% ommOOK B U3JIaracMbIX OTBETAX.

HEY0BJIETBOPUTEIILHO (2)

CTyaeHT He 3HAeT 3HAYUTENbHON YacTH MPOrpaMMHOI0 MaTepuara.
[Tpu 3TOM OMyCKaeT MPUHIMIMATIBHBIE OIIUOKY B JOKA3aTEIbCTBAX,
B TPAKTOBKE MOHATHUHA M KATErOpUi, MPOSBISAET HU3KYIO KYJIbTYPY
3HaHWM, HE BIAJACET OCHOBHBIMH YMEHHUSIMH UM HaBbIKAMHU IIPHU
BBITIOJIHEHUM TpakTUYeckux 3amgady. CTyAeHT OTKa3bIBaeTcsi OT

OTBCTOB Ha JJOIMOJIHUTCIIbHBIC BOITPOCHI.

7. Y4eOHO-MeToquYecKoe U NPOrpaMMHO-UH(OPMALTMOHHOE
ol0ecrieyeHmne TUCHUNIUHBI:

a) OCHOBHAs JIMTepaTypa:

1. Kupkunckuit A.C., MaremaTudyeckuii aHanu3 : YdeOHoe mocooue mis
By30B / Kupkunckuit A.C. - M.: Akagemuueckuii IIpoekt, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekct : snektponHbii // DBC
"KoHcynbTanT cryaeHra" : [caiiT]. - URL
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mara
obpamienust: 02.09.2022). - Pexxum goctyna : 1o MOJIITUCKE.

2. Makcumenko B.H., Kypc maremarnyeckoro anammza : y4eOHUK /
Makcumenko B.H. - HoBocubupck : U3n-so HI'TY, 2016. (Cepus "YuyeOHUKH
HI'TY") - ISBN 978-5-7782-2914-3 - Tekctr : »anektponnbii // DbC
"Koncynprant cryneHra' : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229143.html (marta
obparnienus: 02.09.2022). - Pexxum gocTymna : 1o MoImucKe.

3. IlonoB B.C., JIuneitnas anredpa : yueonoe nocodue / B.C. [Toros - M. :
NznarensctBo MI'TY um. H. 3. baymana, 2016. - 251 c. - ISBN 978-5-7038-
4305-5 - Texct : anexrponnslii / ObC "Koncynerant crynenta" : [caiT]. - URL

http://www.studentlibrary.ru/book/ISBN9785703843055.html (mara
obparmienus: 02.09.2019). - Pexxum gocTymna : 1o MoImucKe.

4. Yeronun A.Il, JluneitHas anreOpa W aHaJIUTHYECKass TE€OMETpUS :
yuebHoe nocobue / Yeronun A.IL. - PoctoB v//l : U3a-Bo FODY, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Tekct : snextponusni // DbC "Koncynbrant
cTyaeHTa" : [caiiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927517282.html (mara
oopamienust: 02.09.2022). - Pexxum octyna : 1o MoJITUCKeE.

0) 10MOJIHUTEILHAS JIUTEPaTypa:

1. bexnemumeB JI. B. Kypc aHanuTudeckoid reoMeTpuud U JIMHEHHOM
anre6psl [Tekcr] : yueOnuk / JI. B. bexnemumes. - 5-e u3z., nepepad. - M. :
Hayxka, 1984. — 320 c.

2. bepmant A. ®@. Kparkuit kypc mMaremarnudeckoro anammsa [Tekct] :
yueOnuk / A. @. bepmant, U. I'. ApamanoBuu. - 8- uzn., ucnp. u gom. - M. :
Hayxka, 1973. - 720 c.




3. bepman I'. H. COopHuk 3amay mo Kypcy MaTeMaTHYEeCKOTO aHalln3a
[Texcr] : yue6. mocobue / I'. H. bepman. - 20-e uza. - M. : Hayka, 1985. - 384 c.

4, Jlanxo II. E. Breicimias maTeMaTtuka B ynpaKHEHUSX W 3ajiadax: Yu4eo.
[Tocobue nmns By3oB / I1. E. Jlanko, A. I'. Ilonos, T. . KoxeBnukona, C. II.
Hanko. — 7-e wusn., ucnp. - M. : OO0 «M3nareasctBo ACT»: OOO
«M3parenbctBo « Mup u OOpazoBanuey, 2014. - 816 c.

5. Knerenuk /1. B. COopHuUK 33724 10 aHAIUTHYECKOM reomeTpuu [Teker] :
yueb. mocobue ains BTy3oB / [. B. Knerenuk ; mox pea. H. B. E¢umosa. - CII6. :
"CneunanbHas nuteparypa”, 1998. - 200 c.

6. 'pubanoB B. M. Briciiast matematuka. Kypc nexmuit. Y. 1 [Tekcr] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBexn. - Jlyranck : U3n-so BHY um. B.
Hams, 2002. - 164 c.

7. I'pubanoB B. M. Briciias matematuka. Kypce nexmuii. Y. 2 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. II. llIsexn. - Jlyranck : U3n-so BHY um. B.
Hans, 2002. - 144 c.

8. I'pubanoB B. M. Briciiast maremaruka. Kypc nekmuit. Y. 3 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. II. llIBexn. - Jlyranck : U3n-so BHY um. B.
Hans, 2003. - 174 c.

9. tIneiinep B. E. Kparkuit kypc Boiciieit Marematuku. B 2 1. [Teker] :
yue0. mocooue / B. E. llueitnep, A. U. Cayukuii, A. C. lymoB. - 2-¢ usn.,
nepepad. u gom. - M. : Beici. mkona, 1978. - 328 c.

10. CoopHuk 3amad o MaTemMaTuke s BTy30B. Y. 1. Jluneitnas anreOpa u
OCHOBBI MaTeMaTH4eckoro ananusa [Tekct] : yued. mocodue / moxa pen.: A. B.
Edumosa, b. I1. Jlemunosuua. - M. : Hayka, 1981. - 464 c.

11. COopuuk 3amad nmo martemMatuke g BTy3oB. Y. 2. CnenuanbHbie
paszeinbl MaTeMarudeckoro ananusa [Tekcer] : yue0. mocodbue / moa pea.: A. B.
Edumoga, b. I1. JlemunoBuua. - M. : Hayka, 1981. - 368 c.

12. Byrpos f. C. Bricmias marematuka. B 3 1. JluddepennuansHoe u
HHTerpaiabHoe ucunciienue [Tekcr] : yueonuk ps By3oB / S. C. byrpos, C. M.
Huxonbckuii. - 8-¢ uzn., crep. - M. : [Ipoda, 2007. - 509 c.

13. KynpsiBues B. A. Kpatkuii kypc Bbiciieit matematuku [Tekcr] : yueoO.
nocobue / B. A. Kyapsisues, b. I1. Jlemunosuu. - 4-e uzz., nepepad. u nom. - M.
: Hayka, 1975. - 624 c.

14. TTuckynoB H. C. uddepeHnmanbHoe U UHTETPalIbHOE HCUUCICHUS:
Jlnst BTy30B. [Tekct] : y4e6. mocobmue / H. C. IluckyHoB. - 13-¢ m3a. - M. :
Hayxka, 1985. - 560 c.

15. byrpos . C. duddepeHunanbHoe W HHTErPATBHOE HMCUUCIECHUE
[Tekcr] : yueOnuk / . C. byrpos, C. M. Hukonsckuii. - M. : Hayka, 1984. - 432
C.

B) METOANYECKHE YKAZAHMS:

1. MeTouueckrue peKOMEHIAIMA U COOPHUK IIPUMEPOB 11 BBITIOJHCHHS
VH/IMBUIYaJIbHBIX 33aIaHUM 10 BhICIIENM Maremartuke. Paspen: «JIluHelHas wu
BEKTOpHasi anrebpa» id CTYACHTOB WHKEHEPHBIX, JJIEKTPOTEXHUUYECKUX H
HYKOHOMHUYECKUX HaIpaBICHUI MOATOTOBKHU [DIIEKTPOHHBIN pecypc] / cocT.: B.
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B. Mansii, /. B. Mansiid, B. C. lllenokos. - JIyrauck : JIHY um. B. Jans, 2019.
- 156 c.

2. Meroandeckue yka3aHUsi K TPaKTUYECKON padoTe Mo JUCIUIUIMHE
“Bpiciias maTeMatuka’ [DnekTpoHHBIM pecypc] . U.1 : Jlunelinas anrebpa u
aHajguTHyeckas reomerpus / coct.: B. B. Mansriit, /[. B. Mansrii. - JlyraHck :
JIT'Y um. B. Hansa, 2015. - 82 c.

3. Meroauyeckue ykazaHusi K MPaKTUYECKOM paboTe Mo JUCIUIUIMHE
“Bpiciias maTtematuka” [DnekTpoHHbI pecype] . Y. 2 : JInddepennuansHoe
ucuncienne / coct.: B. B. Manwiii, /[. B. Mansrii. - JIyranck : JIT'Y um. B. [lans,
2015. - 71 c.

4. Metomuyeckne YyKa3zaHUS K MPAKTHUECKOW pabdoTe MO IUCIUTUINHE
“Bpiciiass MaremaTuka” [OnexkTpoHHbIM pecypc] . Y. 3 : HaterpanbHoe
ucuncienne / coct.: B. B. Mansrii, /[. B. Mansrii. - JIyranck : JII'Y um. B. [lans,
2015. - 70 c.

5. Meroauyeckue ykazaHUsi K MPaKTUYECKOHW paboTe MO JUCIUIIIMHE
“Bpiciiasgs mateMmatuka’ [DnekTpoHHbIM pecypc| . U. 4 : OyHKUMH MHOTHX
nepemeHHbIX. [uddepennmansupie ypaBHenus / coct.. B. B. Mansiid, J[. B.
Manmnsrit. - JIyranck : JII'Y um. B. [Jans, 2015. - 67 c.

r) HHTEPHET-Pecypchl:

MuHuCcTEpCTBO HayKH U BhICIIero oOpa3oBanus Poccuiickoit denepanuu
— https://minobrnauki.gov.ru/

OdenepanbHas ciyx0a mo Haa30py B chepe oOpa3oBaHUS U HAYKU —
http://obrnadzor.gov.ru/

[Topran ®denepanbHbIX rOCYIapCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB
BBICIIIETO 0Opa3oBanus — http://fgosvo.ru

denepanbublil mopran «Poccuiickoe oopazoBanue» — http://www.edu.ru/

Nudopmarnmonnas cucrema «EquHoe okHO gocTyna K 00pa3oBaTelbHBIM
pecypcam» — http://window.edu.ru/

®denepanbHblil LIEHTP HHPOPMAIIMOHHO-00PA30BaTEIbHBIX PECYPCOB —
http://fcior.edu.ru/

JIeKTPOHHbIE OMOJIUOTEYHbIE CUCTEMBI i PeCypPChI

OnekTpoHHO-OnMOMmMoTeyHass cucremMa «KOHCYIbTaHT —CTyJEHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DICKTPOHHO-OMOIMOTeYHAs cucTeMa «StudMed.ru» -
https://www.studmed.ru

HNupopmanuoHHbIi pecypc 0nd/IMoTeKH o0pa3oBaTe/IbHOM
OpraHu3anuu

Hayunas 6ubnnorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

8. MaTepunaibHO-TeXHHYECKOe o0ecneYeHue I CHUMIIMHbI

OcBoeHue nucuUILIMHBL «MaTtemaThuka» MNPEeANoaracT MCHOJIb30BaHUE
aKaIEeMUYECKUX ayJIUTOPUH, COOTBETCTBYIOLIUX JACHCTBYIOIIUM CAaHUTAPHBIM U
IIPOTUBOIIOKAPHBIM MPABUJIAM U HOPMaM.

[Ipouee: pabouee MecTO mpernoaaBaTeisi, OCHAIIEHHOE KOMIIBIOTEPOM C
noctynoM B MIHTepHeT.
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http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
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https://www.studmed.ru/
http://biblio.dahluniver.ru/

[IporpamMmmHOe obecnieueHue:

DOYyHKIUOHATIBHOE
HA3HAYEHHUe

BecniiaTHoe
nporpamMMHoe
o0ecmeueHue

CchlIKH

OducHbrii maker

Libre Office 6.3.1

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

OnepanuoHHast https://ubuntu.com/

crcremMa UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
Bpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

ITouyTOBBIN KIUEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

®daitn-MeHeKep

Far Manager

http://www.farmanager.com/download.php

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

. GIMP (GNU Image | http://www.gimp.org/
Fg aig({)ecmn Manipulation http://gimp.ru/viewpage.php?page_id=8
e p Program) http://ru.wikipedia.org/wiki/GIMP
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoruieiiep VLC http://www.videolan.org/vic/
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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
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/

IHacnopr
(¢oHIa OLIEHOYHBIX CPEACTB M0 YYeOHOM TNCIUIIHMHE
«MareMaTuka»

Ilepeyenb KoMneTeHIMA (3J1eMEHTOB KOMIIeTeHIUIT), PopMUPYeMBbIX

B pe3yJibTaTe 0CBOEHUsI Y4eOHOM TMCUMIIINHBI

Ne Kon dopMynHupoBKa Kontpomupyemsie Oransl
/Tl | KOHTPOJIUPYEMOi KOHTPOJIUPYEMOM TEeMBbl y4eOHOM dbopMupoBanus
KOMIIETEHIIUH KOMIIETEHIIUH JUCLUILINHBI (cemectp
W3y4YeHUs)
1 |VK-1 CIOCOOEH Tema 1. 1
OCYIIECTBIISATh  MOWUCK, | JInHelHas anredpa (HaYaIBLHBIN)
KpuTHYeCKUi aHanu3 u | Tema 2. 1
CHUHTE3 uHpopMauuy, | MaTeMaTu4ecKuit (HauanbHBIN)
IPUMEHSTh CUCTEMHBIHN | aHaIn3
moAXoJ Juis pemieHus | Tema 3. 1
IIOCTaBJICHHBIX 33124 JubdepeniyanbHblie (HavaIbHBIN)
ypaBHEHUS
IToxa3aTenu n KPUTECPHUH OICHUBAHUA KOMHeTeHHI/Iﬁ,
OInuCaHue MKaJd OHCHUBaHUA
Ne Kon ITokazarens ouenuBanus |Kontpomupyemsle | HammenoBanue
/Tl | KOHTPOJIUPYEMO# | (3HAHUS, YMEHUS, HABBIKH) | TEMbI Y4eOHOM OLICHOYHOT'O
KOMIIETEHIIUH JUCIUIINHBI CpeICTBa
1. | VK-1 YMETh: ucnonb3oBath | Tema 1, @poHTaNBHBIE U
MeToJibl MareMaTudeckoro | Tema 2, VHUBHU1yaJIbHbIE
aHaJIn3a, muHerHoM | Tema 3, OIIPOCHI;
anreOppl;  HCIHOJIB30BAThH KOHTPOJIbHBIE
OCHOBHBIE IPUEMBI paboThI;
00paboTku JIOMAaITHIE
9KCIIEPUMEHTAIBHBIX 3a/laHus;
JAHHBIX; pellaTh TUIIOBbIE IPOMEXKYTOUHAs
3ajaud; oOpamarecs K aTTecTanus
HMH(}OPMALIMOHHBIM (3Kx3aMeH)
CHUCTEMaM (UuTepHer,
CIpaBo4YHass M JApyras
MaTeMaTH4ecKas
JUTEPATYPA) TUTSt

MOTOJHEHUSI U YTOYHEHHUS
MaTeMaTHYeCKUX 3HAHHH.
BJIAJIETh:
MaTeMaTHICCKUMH
MOHSATUSIMH M CHUMBOJIAMH
TSt BBIPAKECHUS
KOJUYECTBEHHBIX Hu
Ka4yeCTBECHHBIX
OTHOIIICHHUH,
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MaTeMaTu4CCKUMHU
MCTOAaMU U AJITOPpUTMaMU
B IIPHUITOXKCHUAX K
CCTCCTBCHHBIM HAayKaM.

q)OHIlbI OLECHOYHBLIX CPEACTB 10 NUCIHUIIJIUHE «MarTemMaTHKa»

Bonpoce! 1151 GpoHTANBHBIX U MHAUBUAYAJBHBIX ONPOCOB:

Tema 1. Jluneiinas anceopa.

1. Kakue cucrtembl JUHEWHBIX  ajdreOpalyuecKux  ypaBHEHUH  HA3bIBAIOTCA
OIpe/IeIEHHBIMU, HEOTIPEIETIEHHBIMU, HECOBMECTHBIMU?

2. Kakoili siBiisieTcst KBajipaTHas cucTeMa JJMHEHHBIX alnreOpandyeckux ypaBHEHUH, eciin
€€ OIpEeJICTUTENIb PABEH HYIIO?

3. Kako#t nomkHa OBITh crcTeMa JMHEHHBIX anreOpauyeckux ypaBHEHUH, 4TOObI ee
MO>KHO OBLITO pernrate MeToioM Kpamepa?

4. Cucrema JTUHEHHBIX anreOpandeckux ypaBHEHHH pemaercs MetonoM [aycca. Kax
y3HaTh, YTO OHA OIPEJICIICHHAsl, HEONpee/IEHHAs,, HECOBMECTHAas?

5. Uro Takoe matpuna? Kakumu MOryT ObITH MAaTPUIIBI?

6. Kakue maTpuisl MOXKHO repeMHOkaTh? Kak OHM mepeMHOKaroTCst?

7. Yo Takoe onpenenuTenb BToporo nopsiaxa?

8. UTto Takoe omnpenenuTenb TPETHETO MopsIKa?

9. Yro Takoe MUHOD 2JIEMEHTA (;; ONPEAETUTENS?

10. Yro Takoe anredpanyecKkoe MOMONHEHUE DIEMEHTA A;j ONPENETUTENSA?

11. YTo 3HAYUT pasaoKUTh ONPENETUTEIND 10 FIEMEHTAaM CTPOKHU WM cToa01a?

12. Kakast mMaTpuna Ha3bIBaeTcs OOpaTHOM MO OTHOIIEHUIO K JIAHHOM KBaJpaTHOM
maTpuue?

13. Kak 3anucare KpaMepOBCKYIO CHUCTEMY JIMHEHHBIX aNreOpandyeckux ypaBHEHUH B
MaTpu4Hoi popme?

14. Kak mnocTpouTh OOpaTHYH0 MaTpully JUIsl JaHHOW KBaJpaTHOM MaTpHLbl C
OTpeAeUTENEM, OTIIUYHBIM OT HYJIS?

15. Yro takoe BekTop? ero ;uimHa? opT BeKTopa?

16. ChopmynupyiiTe CBOCTBA ONEPALINHU CIIOKEHHS BEKTOPOB.

17. Tlpu kaxux yenosusix: 1) |d + b| = |d@| + |b|? 2) |@ + b| = |d| — |b|?

18. Kakne HeCKOJIbKO BEKTOPOB HAa3bIBAIOTCS JIMHEHHO 3aBUCUMBIMHU? JIMHEHHO
HE3aBUCUMBIMU?

19. Kak TeoMeTpUYecKH pacrojaralTcs Tapa WId TPOWKa BEKTOPOB JIMHEHHO
3aBHCUMBIX BEKTOPOB? JTMHEWHO HE3aBUCUMBIX BEKTOPOB?

20. YUro Takoe 0a3uc HEKOTOPOTO MHOXKECTBAa BEKTOPOB? KOOPIMHATHI BEKTOpa B
BbIOpaHHOM Oa3uce?

21. ChopmynupyiTe IPaBUIIO CIOKEHHUS IBYX BEKTOPOB, 33JaHHBIX PA3JIOKECHUSIMH B
HEKOTOpOM Oasuce.

22. ChopmynupyiiTe TIOHATHE TMPSIMOYTOJBHOTO 0Oasuca W MPSIMOYTOJHHOMN
JIEKapTOBOM CHUCTEMBI KOOPIUHAT.

23. Uto Takoe cKaJspHOE, BEKTOPHOE M CMEIIaHHOE TpoH3BeIeHNe X BeKTopoB? Kak
uX BbUUCIATH? [lepeuncnuTe nux cBOMCTBAa M T€OMETPUUECKUNA CMBICI.

Tema 2. Mamemamuueckuil anaius.
24. Kakoe 4HicI0BO€ MHOYKECTBO HAa3bIBACTCSl OTPAHHMYEHHBIM CBEPXY?
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25. Kakoe 41ci10Boe MHOKECTBO Ha3bIBACTCS OTPAHUYCHHBIM CHU3Y?

26. Kakoe 4nciioBO€ MHOYKECTBO Ha3bIBACTCS! OTPAHUYECHHBIM CHHU3Y?

27. Yto Ha3bIBAacTCA TOYHON BEpXHEW IPaHULICH YUCIIOBOTO MHOXKECTBA?

28. Uto Ha3bIBaeTCsl TOUYKOM HUYKHEH TPaHUIICH YUCIOBOTO MHOYKECTBA?

29. Urto Ha3bIBaeTCA MOJYJIEM JCHCTBUTENHLHOTO Yrcia?

30. IIpu kakux ycaousx |x + y| = [x| + |y].

31. Ipu kakux ycmosusx |x + y| = —|x| + |y|.

32. Hanmumure HepaBeHCTBA, CBA3BIBAIONINE MOAYJIb CyMMbI i Pa3HOCTH JBYX YHCEII C
CYMMOM U pa3HOCTBIO UX MOJIYJIEH.

33. U306pazure rpaduk pyHkuuu y = sign x.

34. N3o6pasute rpaduk GpyHKiwmu y = [X] — menast 4acth 4ucia X.

35. Chopmynupyiite  Teopemy O  Tpelmene  OrPaHUYCHHOH  MOHOTOHHOU
GyHKIMH(ITOCIEI0BATEIILHOCTH ).

36. Jlaiite onpezesnenue nmousaTus lim,_,, f(x) = A Ha s3b1Ke § — €.

37. laiire onpenenenne moustus lim,_,, f(x) = A , ucrons3ys moHsTHE GECKOHEYHO
MaJIoi (QYHKIMU TIPU X — .

38. ChopmymnupyiiTe TeOpeMy O CIKATOU MEPEMEHHOU.

39. Copmynupyiite TeopemMy O MpeaeTbHOM IEPEeXo/ie B HEPAaBEHCTBE.

40. ChopmynupyiiTe TeopeMy 00 OrpaHHYECHHOCTH (DYHKIIUH, UMCIOIICH Mpeaes mpu
X - a.

41. ChopmynupyiiTe TEOpeMbl O TpeAerax CyMMBI, MPOU3BEIACHHUS W YaCTHOTO
byHKIHIA.

42. Chopmyaupyiite onpeaencune noustus lim,_,,, f(x) = A Ha si3bike § — €.

43. Chopmynupyiite onpenenenue moustus lim,_,,_ f(x) = A Ha s13p1ke § — €.

44. JTaiite onpenenenue moHsTHs lim, .o, f(x) = A.

45, JTaiite onpenenenue MoHITUA lim,,_,_,, f(x) = A.

46. JTaiite onpenenenue mOHATH lim,, ., f(x) = A.

47. Hanmmure nepBblil 3aMevaTeIbHbINA MIPeies U MPEIesbl, CBA3aHHbBIE C HUM.

48. Hanummre BTOpOIi 3aMedaTeNIbHBIN MPees U IPEIeIbl, CBSI3aHHBIC C HUM.

49. JTaiite onpenenerue moHsTus lim,_,, f(x) = +oo.

50. 27.JTaiite onpenenenue noustus lim,_,, f(x) = .

51. Mcronb3ys onpe/eeHne NpOM3BOAHOM, HatimuTe y'(4), ecim y = +/x.

52. 'eoMeTpuueckuil CMBICI MPOW3BOAHOM. Hamummre ypaBHEHHE KacaTelbHOW K
rpaduky GyHKuM y = arctg x B Touke x = 1.

53. HaiiauTe yrimbl, o KOTOPBIMHU MEpeceKaroTes IuHuK X2 + y? = 8, y? = 2x.

54. IlpuBenute npumep (QyHKUIUHM, TpaduUK KOTOpOH HMeEeT B HEKOTOPOH TOYKe
BEPTUKAIBHYIO KacaTeIbHYIO.

55. Haiimure /(1) u f{ (1), eciu f(x) = |x — 1|e*. CymecrByer mu f'(1)?

56. Haitnure yy, ecnn: a) y = In(x + Va2 + x2); 6) y = arctg th(x).

57. Yto MoxHO cka3ath o auddepeHuupyemoctd cymmbl pynkimii f(x) + g(x) B
TOYKE X = X, €CJIH, B 3TOM Touke: a) GpyHkuus f(x) muddepenuupyema, a Gpynkuus g(x) He
maddepentmpyema? 6) ode pyrkmmu f(x) u g(x) He muddepeHIUpyeMBbI?

58. Ucnonb3ys  ompeleleHde, — IOKaXuTe, 4T0  (QyHKOMa  y = x2 — 2x
muddepeHirpyema B Touke X = 2 u Haiaute e€ quddepeHiain B 3Tol TOUKe.

59. SBnsiercst M HENPEPHIBHOCTH (PYHKIIMH B JAHHOW TOYKE JOCTATOYHBIM yCIOBHEM
muddepentpyemoctu? OTBET 000CHOBATH C MOMOIIBIO TPUMEPA.

60. [ kakux ¢yHkuui nuddepeHuan paseH npupamieHuto? [Ipuseanrte npumep.

61. ChopmynupyiiTe, B 4YEM COCTOMT TE€OMETPHUUECKUH M (PU3MUECKUI CMBICHT
nuddepennuana.

62. Yto moHUMaeTCs 101 HHBAPUAHTHOCTRIO (hOpMEI IepBoTo auddepenimana?

63. Mcnone3yst Gopmyny is BeMUCHCHUS auddepeHnnana, Haiaure dy, ecin
y = Xx-sinx + cosx.
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64. [Iycte y = sinx, x = cost Kakue H3 ClIeIyIONMX PaBEHCTB CIPaBEIJIUBHI:
dyl,_~=0;dy|,_n~ = dx; dy|,_» = —dt?
2 2 2

65. Mosker su cymiectBoBaTh f''(xg), ecnu He cymiectByert f'(xg)?

66. Haiiaure £ (x), ecmm f(x) = Inx - x.

67. Beruucnure, UCIIONIB3YsI IIPaBUIIO Jlonurans:
x-cosx—smx_

2
e ; 0) lim,_, o x4+Inx,

a) lim,_,
68. Hanmmure Qopmyny Teimopa it ¢yHkimun f(x) ¢ OCTaTOYHBIM YJIECHOM B
dopwme: a) [leano; 6) Jlarpanxka.
69. Paznoxwure Gpynxuuio f(x) = In cos x mo popmyne MaksiopeHa 10 4ieHoB ¢ x*,
70. C momompo GopMynsl MakIopeHa WM KAaHOHUYECKUX PA3NIOKEHUHU MOIydnuTe
npuOnmKEHHyIo  Gopmyny (orpaHuuMBasch uWieHAMH Topaaka x2) and  yHKIMIL:
a)y=v1l+x,x-0,|x|<1;60)y=In(1+3x),x -0, |x] <1/3.

e —\/1+bx

71. Haiinure uncna a u b Takue, uto lim,,_, — = 1.

72. Uccnenyiite GbyHKIMK u HOCTPOWTE nux rpaduku:
a)y =320 6y = X gy =VT-22.

73. Kakolf W3 KOHYCOB, ONHUCAHHBIX OKOJO JaHHOrO Imapa paauyca R, umeer
HaUMEHbBIIUNA 00BeEM?

74. Kakast QyHkuMsi Ha3bIBaeTCsl NepBooOpa3HOil mo oTHomeHuto K pynkuuu f(x),
3a/IaHHOM Ha JTAHHOM IIPOMEXYTKE?

75. UeMm oTnuyaroTCs BE epBooOpasHbie GYHKIUU Ui OAHON U TOM ke (PYHKIIMU Ha
OJIHOM U TOM K€ MPOMEKYTKE?

76. B 4yem coCTOUT CBOMCTBO JIMHEWHOCTH ISl HEOPEIEIIEHHOTO HHTerpasia’?

77. 3anumute GopMyay HHTETPUPOBAHUS 110 YACTSIM B HEONPEICICHHOM HHTETpalle.

78. Kakyto MOJICTAHOBKY HY>KHO BBHITIOJTHUTh TUIST paloHan3anuu
WHTEerpaja f R (3{/}, W) dx?

79. Ykaxure paIMOHATU3UPYIOIIYIO MOJICTAHOBKY JUTSL

WHTErpasa f R (x, n’zz—:g) dx.

80. Kaxoii uHTerpan Ha3zpIBaeTcsi HeOepyumcs?

81. ChopmynupyiiTe 10CTATOYHOE YCIOBHE CYIIECTBOBAHUS TEPBOOOPA3HOM.
82. Yemy pasen [ F'(x) dx? [ dF (x)?

83. Uemy paBHa MPOM3BOHASI HEONPEAEIEHHOIO HHTEerpasa?

1 .
84. Tlokaxwute, uto ¢yukuun F;(x) = —ECOSZx; F,(x) = sin®?x  sBnsiorcs

NepBOOOPA3HBIMU OHON U TOM k€ (QYHKIIMU Ha YUCIOBOM OCH.
85. JlokaxkuTe CIpaBeIMBOCTL GopMyIibl it Tabmuunoro uuterpanaf x™ dx; (n #

-1).
dx
86. JIokaXuTe CIPaBeTMBOCTh (POPMYJIIBI [Tl TAOJIUYHOTO MHTErpana | prp
dx 2
87. Beruncnure nHTErpa f - (q -2 0), CBEJIsl €T0 K TaOJIHMYHOMY.
x2+px+q 4
dx 2
88. Beruncnure nHTErpal f - (q -2 < 0), CBEJIsl €T0 K TaOJIMYHOMY.
x2+px+q 4
89. Borunciure unTerpai [ L, CBEZIA €r0 K TaOIUYHOMY.
Vx2+px+q

90. BbruncnuTe ¢ MOMOIIBIO HHTErPUPOBAHHUS 1O YacTsM [ x - sin ax dx.
91. BanuIIUTe HWHTETPAIBHYIO CyMMY, COCTaBieHHyrO it ¢yukioun f(x) Ha
npomexyTke [a; b]. OObsICHUTE CMBICI BETMYKH, BXOSIINX B (OPMYITY.

. . " b
92. Kakoli TeoOMeTpHUYECKAN CMBICIT UMEET OIPEIeICHHBIA HHTETpa fa f(x)dx, rne
f (x)- menpepbiBHAst HeOTpHUIIATEBHAS (DYHKITHS?
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93. CopmynupyiiTe OOCTATOYHBIE YCIOBHS HHTErpupyemoctd ¢yHkiuuf (x) Ha
KOHEYHOM TIPOMEXYTKe [a, b].

94. Kakas QpyHKIIUS Ha3bIBACTCS MHTETPUPYEMON Ha IpOMEKyTKe [a, b]?

95. Uemy pasen [, F'(x) dx? [7 dF (x)?

96. ChopmynupyiiTe HEOOXOAMMOE YCIOBUE HHTETPHPYEMOCTH (DYHKIMH Ha
NpoOMeXyTKe [a, b].

97. Uemy paBeH OIpeIeIeHHBIA HHTETPa OT HEYETHON (YHKIIUU IO CHMMETPUYIHOMY
IpOMEXYTKY[—a; a]?

98. Ecnu npenenbl HHTErPUPOBAHHS IOMEHATh MECTaMH, TO KaK M3MEHUTCS BEJTMYMHA
uHTerpasia? Beipasure 310 CBOMCTBO (hOpMYIION.

99. ChopmynupyiiTe CBONCTBO JTMHEHHOCTH OINPEACIICHHOIO HHTErpaia.

100. ChopmynupyiiTe CBOHCTBO, CBS3BIBAMOINEE 3HAKH (DYHKIUU H OMPEICICHHOTO
MHTETpaja Ha MPOMEXYyTKe [a, b].

101. ChopmynupyiiTe CBOWCTBO 00 HWHTETPUPOBAHUU HEPABEHCTBA  MEXKIY
(GyHKUIMAME Ha TIPOMEXYTKE [a, b].

102. CpopmynupyiiTe CBOMCTBO 00 OLIEHKE MOIYJISI ONIPEACIICHHOTO0 HHTETpaIa.

103. ChopmynupyiiTe TeopeMy O CpEIHEM [UIS OIPENeJIEHHOrO0 HHTErpajia oT
HETPEPHIBHON (QYHKIIUH.

104. 3anummute Gpopmyny Hetorona — JleitOHuma.

105. IlpuBeauTe TEOMETPUYECKYIO HWHTEPIPETAIIMIO TEOPEMbI O CPEIHEM JUIS
OTIpeNIeIEHHOTO UHTETpaa.

106. Yto Ttakoe cpemHee (MHTerpanbHOE) 3HaueHHE QyHKIMU f(X) HA TPOMEKYTKE
[a, b]?

107. ChopmynupyiiTe omnpenencHue HECOOCTBEHHOIO HHTerpaiza 1-ro poga ¢
0ECKOHEUHBIM BEPXHHUM MPEEIIOM OT HEMPEPHIBHON (PYHKIINH.

108. ChopmynupyiiTe omnpenencHue HECOOCTBEHHOIO HHTerpaiza 1-ro pojga ¢
0ECKOHEUHBIM HIKHUM IIPEJICIIOM OT HENPEPHIBHON (YHKIINH.

109. Kakoif HecOOCTBEHHBIN MHTETPal HA3bIBACTCS A0COIFOTHO CXOISIIIUMCS?

o +o0o dx
110. Ykaxkurte, JIs KaKAX 3HAYEHWH IapamMeTrpa p HMHTErpal fa > (a>0)

SIBIISICTCS CXOSALINMCS, @ U KaKUX 3HAUCHUH — PacXOIAIIMMCS

111. 3anumuTe GopMyIbl, BeIpaXkaroliue CBOMCTBO JIMHEHHOCTH Il HECOOCTBEHHOTO
UHTErpaia ¢ 0ECKOHEYHBIM BEPXHUM TIPEICIIOM.

112. ChopmynupyiiTe mnNpu3HAK CpaBHEHUs B KOHEYHOM Qopme Ha mnpumepe
HECOOCTBEHHBIX MHTETPAJIOB 1-T0 poa ¢ 0ECKOHEYHBIM BEPXHUM TPEAEIIOM.

113. Yro Takoe mosHbI quddepernman Gpyaknuu z = f(x,y)?

114. 3anumure Qopmyny, ONPEAENAIONIYI0 YacTHYIO MPOU3BOAHYIO (YHKLIUU
z = f(x,y) no nepemeHHOH y B Touke My (xq, Vo).

115. Kakas ¢pyHKIMS 1BYX apryMEHTOB Ha3blBaeTcs AU pepeHunpyemMoit?

116. 3anmummte Qopmyily, BbIpaxkaroulyto moinHb auddepennman ¢yHKIHH Z =
f(x,y) yepe3 e€ yacTHbIC MPOU3BOIHBIE.

117. 3anumuTe opmyity, BIpaKaroUIyl0 BTOpoil moiHbl auddepeHunan GyHKIuu
z = f(x,y) uepe3 e€ yacTHbIE IPOU3BOIHBIE.

118. Kak  cooTHOCATCS ~ MEXAy  COOOW  CBOWCTBa  HENpPEPHIBHOCTH U
muddepeHIPYeMOCTH PYHKIIMH BYX EPEMEHHBIX?

119. Kakas ¢pynkuus z = f(x,y) Ha3pIBaeTCs HEMPEPBIBHOM B Touke My (xg, Vo)?

120. Kak ompexnensiercss eBKINA0BO paccrostaue p(M;, M,) Mexay AByMs TOYKaMH

1 1 2 2
M(x§ ), ---,xy(n))l/l M(Xf ), ...,x,(n)) M-MEpPHOTO NPOCTpPaHCTBA?
121. Kakas Touka MHOKeCTBa E Ha3bIBaeTCsl BHYTPEHHEH? rpaHUYHON?

0) (0 0
122. Yrto Takoe -OKpeCTHOCTh TOUKH M, (x§ ), xg ), ., x,(n))?
123. Kakoe MHOkecTBO E Ha3bIBaeTCs OTpaHUYCHHBIM? 3aMKHYTHIM? CBSI3HBIM?
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124. Chopmynupyiite ompenencnue mpenena ¢yakmun f(M) = f(x,y) B TOUKe
Mo (x0, o).

125. ChopmynupyiiTe TeopeMy O pPaBEHCTBE BTOPBIX CMEIIAHHBIX MPOM3BOIHBIX
dyskuun z = f(x, y).

126. Kak cooTHocATCcsl MexXay coboli cBoiictBa auddepeHuupyeMocTd U
CYIIECTBOBAHHMS MEPBBIX YaCTHBIX MMPOU3BOAHBIX PyHKIMH Z = f(x,y)?

127. Chopmynupyiite onpeaesieHue MpOru3BOTHON PYHKITUN

128. u = f(M) = f(x,y, Z) 1O HaNpaBJICHUIO BEKTOPA L.

129. 3anummute Ghopmyiy, BEIPRKAONIYI0 TPOU3BOIHYI0 QyHKIMU U = f(X,Y,Z) 1O
HarnpasieHuio Bekropa [0 = (cosa, cosf3, cosy) yepes yacTHBIC TPOM3BOIHBIE (HYHKIIUH U.

ou o
130. 3anumure dopMyiy, CBS3bIBAONIYI0 grad U U MPOU3BOTHYIO -, B 3alaHHOH

TOYKE CKAJIIPHOTO TOJIS U.
131. Kak cBsi3aHbl HampaBiieHHs HawOoubmiero pocra ¢GyHkimu u = f(x,y,Z) ¢
BekTopoM grad u B paccMaTpuBaemou Touke M (x,y, z)?

ou . O0u
132. Bripa3zute max —-u min_-

133. 3anumure Gopmyny s IPOU3BOIHOM

ulx,y), v=v(xy). .
134. 3anumure dopMyny s MPOU3BOAHON d—i HESBHON (YHKIMH, 3aJaHHOU

yepes grad u B 3aJIaHHOM TOYKE CKAIIPHOTO IOJIS U.
0z

% crnoxHou ¢yukimn z = z(U,v), U=

ypaBHerueM F(x,y) = 0.

0z 0z o o
135. 3anumure GopMynbl Uil MPOU3BOIHBIX oy HESIBHOM (PYHKLIMHU, 3aTaHHOMN

ypaBHenueM: F(x,y,z) = 0.

136. ChopmynupyiiTe  ompeaencHue  JIOKaJIbHOTO  MakcUMyMa  (JIOKaJbHOTO
MuHuMyMa) GyHKIUHN Z = f(x,y) B Touke My (xq, Vo).

137. Chopmynupyiite HEOOXOAUMBIE YCIOBUSA, a TaKXKe JOCTATOYHBIC YCIOBHS
skcTpemyMa GyHKIMH Z = f(x,Y).

138. ChopmynupyiiTe npaBUIO OTHICKAHHUS HAUOOJBIIET0 U HAMMEHBIIEr0 3HAYCHHM
¢ynkuuu z = f(x,y) B orpaHUYEHHON 3aMKHYTOI 001acTH.

139. Yro Takoe cranmonapHas Touka QyHkmn z = f(x,y)?

140. ChopmynupyiiTe omnpepeneHne yCIOBHOTO MakcuMyma GyHkuuu u = f (M) npu
cBsi3u (M) = 0 (paccMoTpuTe ciay4aid ABYX WIM TPEX MEPEMEHHBIX).

141. Chopmynupyiite HEOOXOIUMBIE YCIOBUS YCIOBHOTO 3KCTpeMyma (DyHKIUH
u = f(M) npu cBs3u @(M) = 0 nmo metony Jlarpanxa (paccMOTpHUTE claydaid IByX WM TpeX
MIEPEMEHHBIX).

142. Chopmynupyiite Teopemy BeliepmTpacca 00 orpaHW4eHHOCTH (YHKIIWH,
HENpEepbIBHON B 3aMKHYTOW OrpaHUYE€HHON 00JIacTH.

143. Chopmymupyiite Teopemy Beliepmrpacca o CyINIECTBOBAaHHH HAWOOJBIIETO H
HaMMEHBIIET0 3HaYeHUH (PYHKIMH, HENPEPbIBHON B 3aMKHYTON OIrpaHUYE€HHON 00JIacTH.

Tema 3. J[uppepenyuanvhvie ypasneHnus.

144. KakoB reomerpuueckuii cMmbicn ypaBHeHus Yy '=f(x,y). Hammcats ypaBHEHHE
KacaTeJbHOM K MHTErpaibHOM KpuBoil ypaBHenus y' = x2y? B Touke My(1, 2).

145. Jlatite ompeneneHue W30KIWHBI auddepeHnmansHoro ypasHeHus y'=f(x,y).
U3oknuubl ypaBHeHMs Y = x?/y ecTh: A) okpyxkHoct; B) npameie; C) mapaGonsi; D)
runep6onsl; E) amnuncer; F) et npas. oTBera.

146. Jlano ypanenue y' = x? — 2x + y. Hanummre ypaBHEHHE JIMHHM BO3MOMKHBIX
TOYEK IKCTPEMYMOB €r0 HHTEIPATbHBIX KPUBBIX. ClenanTe 4epTéx.

147. Pemnre 3anauy Komm: (1 + y2)dx + xydy =0; y(1)=1.

148. HaiiauTe Bce pelieHus ypaBHeHus Xy' =y + ./ y? — x2.
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149. Haiingute oOmue penieHus (MHTErpaibl) ypaBHEHUI:

150. a) xy —2y=x3 cos x; 6) 3y’ + y = 1/y%; B) (x> + xy?)dx + (x*y + y3)dy=0.

151. Haiinute Bce IMHUY, Y KOTOPBIX OTPE30K KacaTeIbHON MEXy TOUKOW KacaHUs U
OCBI0 alCIMCC JENUTCS TIOMoJiaM B TOYKE IMEPEeCedeHUsi C OChK OpJAMHAT. YKa3aHHe:
Hcnosnp3yiiTe ypaBHEHHE KACAaTENbHOM K KPUBOM.

152. Coopmynupyiite Teopemy Komum mus ypasuenus y'' = f(x,v,y'). Kakos
reOMETPUYECKHH CMBICI HadanbHbIX yeiaouil y(0) = —1, y'(0) = 1 ais storo ypaBHeHUs?
N300pa3ute mpuOINKEHHO HHTETPAIIbHYIO KPUBYIO B OKPECTHOCTH HAYAJIbHOW TOYKH, CUUTAS
11t onpeaeneHHocT y'' > 0 B 3TOH OKPECTHOCTH.

153. Haiitu 3HaueHWe o, HpM KOTOpPOM (YHKIUS Yy = x2 sBIseTcs pelleHHeM
ypasaenus x(x — 1)y" — (2x — 1)y’ + ay = 0.

154. Jlano ypasnenue: y''3 + xy” = 2y’. C noMompio Kakoi IOJCTAHOBKH MOKHO
MOHU3UTH ero nopsaaok? Hanummmre o0l BUJI TAKUX ypaBHEHUI.

155. Haiigute oOmmMe pemeHuss ypaBHGHMH METOJAOM TIOHWKEHHUS TIOpsKa: a)
y’=Inx;6)y" =% + x.

X

156. Pemmute 3amauy Komu: yy "=(y )2 —(y)3; y(1)=1, y (1) =1.

157. Kak ¢ momomplo (yHIAMEHTAIBHOW CHUCTeMBI pemeHuid yi(x), .., Yn(x)
3anucath oOmiee penieHue ypaBHenus L[y] = 0?7 [louemy HyneBoe pelleHHE HE MOXKET
BXOJMTH B GyHIAMEHTAIBHYIO CUCTEMY pemieHuid ypasHerus L[y] = 07

158. Jlano ypasuenue: y'' — 5y’ + ay = 0. [Ipu kakoM 3HAYEHHH 0, YUCIO 3 Oymer
KOpPHEM €ro XapaKTepUCTHYECKOro ypaBHeHHs? Hailitm o0mee pemieHue JaHHOTO
QG GepeHIMaIbHOTO YPaBHEHUS TIPU HAWJICHHOM 3HAYCHUU (L.

Kputepun u mikama OIEHUBAaHUS IO OIEHOYHOMY CPEICTBY «(DPOHTAIBHBIA U
WH/IMBUYaJIbHBINA OIPOCY

[MIxana Kpurepuii onieHuBanus
OLICHUBAHMSI
OTIU4YHO (5) CrynenT r1miyboko W B TOJHOM 00BEME  Biajeer

IIPOrPaMMHBIM MaTepuajioM. ' paMOTHO, UCUEPIBIBAIOILE U JIOTUYHO
ero m3jaraeT B YCTHOW WJIM MUChbMEHHOW ¢opme. [Ipu 3TOM 3HaeT
PEKOMEHIOBAaHHYIO JIUTEPATYPY, MPOSBIIAET TBOPUYECKHUN MOAXOI B
OTBETaX Ha BOINPOCHI M TMPAaBUIHLHO OOOCHOBBIBAET NPUHSTHIE
pelIeHus, XOpOLIO BIAJACeT YMEHUSAMHU U HaBbIKaMU IIpU
BBIITOJIHEHUM NPAKTUYECKUX 3a7a4.

xopouio (4) CryzneHT 3HaeT NpOrpaMMHBI MaTepuain, IpaMOTHO M IIO
CyTH M3JIaraeT €ro B YCTHOM WJIM NMHUCbMEHHOW ¢opme, Aomyckas
HE3HAUUTEIIBHBIE HETOYHOCTH B  YTBEPKICHHAX, TPaKTOBKaX,
ONpPENENICHUAX M KaTeropusAx WIA HE3HAYUTEIbHOE KOJIMYECTBO
ommnbok. Ilpy »TOM BnaseeT HEOOXOAUMBIMH YMEHHSAMH U
HAaBBIKAMM IPH BBIITOJIHEHUH PAKTUYECKUX 3a]1a4.

yJIOBJIETBOPHTE CTyneHT 3HaeT TOJIbKO OCHOBHOM NMPOrpaMMHBIN Marepua,
abHO (3) JIOTTYCKaeT HETOYHOCTH, HEAOCTAaTOYHO UETKHE (OPMYIUPOBKH,
HEMOCJIEI0BAaTeIbHOCTh B OTBETaX, M3JaraeMblX B YCTHOH WIIU
nucbMeHHOU (opme. [Ipu 3TOM HETOCTATOYHO BIIAJEET YMEHUSIMHU U
HaBBIKAMU TIPU BBHIMOJIHEHUH NMpakTHUECKUX 3ajad. Jlomyckaer 1o
30% omubOK B M3J1araéMbIX OTBETaX.

HEYJIOBJIETBOP CTyzneHT He 3HaeT 3HAuYWTEeNIbHOW 4YacTH MpPOTrpaMMHOIO
UTENIBHO (2) marepuana. [Ipy 3TOM [dOMyCKaeT NPUHIMIIUMAIBHBIE OIIMOKH B
JI0Ka3aTeNbCTBAX, B TPAKTOBKE MOHATUN M KAaTEropuil, MpOsBIsSET
HU3KYIO KYJIbTYpY 3HaHHUI, HE BJIAJIEET OCHOBHBIMM YMEHMUSIMH U
HaBbIKAMU TIPU BBIIOJHEHUH MpakTHUeckux 3aaad. CryaeHt
OTKa3bIBAETCsI OT OTBETOB HA JONOJIHUTEIbHBIE BOIPOCHI
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Tumnosbie BapHaAHTbI KOHTPOJbHBIX pa60T:
Tema 1. Jluneiinas aneeopa.
Bapuant Ne 0
1. Pemuth cucteMy JIMHEHHBIX ypaBHEHU MeToa0M Kpamepa
3%y +2x, +x3 =5
2x1 +3x, +x3 =1
2x1 + x5, +3x3 =11

2. BBIYUCIUTD ONpEaeIuTEeNb

1 11 1
1 2 3 4
1 3 6 10
1 4 10 20

3. Pemutsb cucreMy TMHEMHBIX YpaBHEHUN MaTPUYHBIM METOJIOM
1x; —2x, +3x3 =6
{le + 3x, —4x3 = 20
3x; —2x, —5x3 =6

4. Haiitu matpuity, oOpaTHYIO K JaHHOU
2 1 1
<5 1 3)
2 1 2

5. Pemnts cucreMy IMHEMHBIX ypaBHEHUN MeToI0M ['aycca
4x, —3x, +2x3 =9
{le + 5x, —3x3 =4
5x; + 6x, — 2x3 = 18

Tema 3. Mamemamuueckuii ananuz («Bseoenue 6 mamemamuyeckutl
AHATU3Y).

Bapuant Ne 0
1. Haiiti o6nacte onpeneneHus 3aJaHHbIX (YHKIIUN.
x+2 1 _ In(1+x)
Y= [1—3x " x2 Y= T 1
2. Haiitu npenensl.
. 3x>+2x*—3x+1 . 2x2 —7x+3
xoe 203 + 4x2 + 3x — 8 x3 %% — 8x + 15
3. Ucnonb3ys 3aMedarenbHble IPeiebl, BHIYUCIUTD:
. 1 — cos3x . 3x + 3\t
P 3x2 b (Bx + 5)
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4. HaifTu nipezienbl, HCTIOJb3Ysl SKBUBAJICHTHBIE OECKOHEYHO MaJble ()YHKITHH.

~In(1 + 3x?) (-1
lim————— lim ——=
x-0 x3 — 5x2 x—0 X

5. UccnenoBath (yHKIMIO Ha HENPEPHIBHOCTb, HAUTH TOYKH pa3pbiBa (QDYHKIHH H
YCTaHOBUTH UX Xapakrep. Crenarb CXeMaTUYECKUN YEPTEXK.

) x+4 x< -1
fx)=2x3+1 x2+2;,-1<x<1
2x;x =1

Tema 3. /lugppepenyuanvrvie ypasnenus.
Bapuant Ne 0
1. Haiitu oOmee pemenue wuiau pemmth 3amady Komu s nuddepeHmanbsHbIX
YPaBHEHUU C pa3ICISIONIMMUCS TIEPEMCHHBIMU:

Y =2y,

xy' —ylny =0
y(0) =1.

2. Haiitu oOmee pemeHdue wid pewdTh 3agady Komm uis  0JHOPOAHBIX
muddepeHIMaTbHBIX YPaBHEHHI IEPBOTO MOPSIIKA.

ydx + 2(\/5 - x)dy =0

xy?y' = (x* +y%) = 0; y(1) =1

3. Haiitu oOmme pemieHus JIMHEHHBIX IU(PEpeHINATbHBIX YpaBHEHUH MEpBOTO
HOpsIIKA:

—x2
y' + tgxy = —cosx; v + 2y _° _
x x

4. Haiitu oOmiee pemeHue uian pemuTs 3anady Komm nns nuddepeHnuanbHbIX
YPaBHEHHUI BTOPOTO MOPsAKA, TOMYCKAIOMNX IOHWKEHHUE MO IKa
2 2x

" — cosbx = —; "_ "= 0;
Y Vx Y Ty T

5. Haiitu pemenust nuHeitHbIX TuddepeHanbHbIX YpaBHEHUH BTOPOro MOpsaKa C
MOCTOSIHHBIMHU K03 purimeHTamu

yll+2yI: O; yll_zyl_gy:eél-x;
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Kpurepun w© 1mKaja OUEHUMBAHWS IO OLIEHOYHOMY  CPEICTBY
«KOHTpOJIbHAsi paboTay

[IIxana Kputepuit onenuBanust
OIICHUBAHMS

5 KonTposnbHast paGoTa BBbIIOJHEHa Ha BBICOKOM YpPOBHE
(mpaBuibHBIC 0TBETHI 1aHbl HAa 90-100% BorpocoB/3amay)

4 KonTposnbHast pabora BBINOJHEHAa HAa CPEAHEM YpPOBHE
(mpaBUIIBLHBIC OTBETHI IaHbI HA 75-89% BOmpoCOB/3a1a4)

3 KonTtposnbHast paboTa BBINOJIHEHAa Ha HU3KOM YpPOBHE
(mpaBuIIBHBIC OTBETHI NaHbl HA 50-74% BOMpPOCOB/3a1a4)

2 KonTpoabHas pabora BBITIOJIHEHA Ha
HEYJIOBJIIETBOPUTEIILHOM YpOBHE (IIpaBUJIbHBIE OTBETHI JIaHbI
MeHee yeM Ha 50%)
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Tunosbie BapuaHThI JOMAIIHUX 3aJaAHUIM:

Bapuant Ne 0

1. laHbl KOOpAMHATHI BEpUIMH TpeyrojabHuka ABC:
A(—8; —3); B(4; —12); C(8; 10).
Heo0xoaumo HaliTH:
— JJMHY cTOpoHbI AB,;
— ypaBHeHue cTopoH AB u BC u ux yriioBbie KO3 PHUITUEHTHI,
— yron Y mexnay npsmeiMu AB u BC B paguaHax;
— ypaBHeHHUE BbICOTHI CD U ee IuHYy;
— ypaBHeHue Meauanbl AE u KoopauHaThl TOYKM KriepeceueHHs STOW MeIUaHbl C
BeIcoTOU CD;
— YpaBHEHHUE NPIMOIL, KOTOpas NPOXOJUT uyepe3 Touky K mapamienbHo K ctopoHe AB;
— KOOpAWHATBHI TOYKH F(Xp,Vgp), KOTOpas HAXOAUTCA CHMMETPHUYHO TOuke A
OTHOCHUTEJIbHO NpsiMoii CD.

2. Hano: Touka A(2; 5) m mpsamas y = 1. HeoOXomumMo COCTaBUTh ypaBHEHHE
reOMETPUUECKOr0 MeCTa TOYEK, paBHOYAAICHHBIX OT 3aJaHHOM Toku A(Xy,Y,) U NpsIMOM
y=d.

[TonmyyeHHOe ypaBHEHHE NPUBECTH K MpPOCTEHIIeMYy BHJYy M IOCTPOUTH TIpaduk
KPUBOM.

3. 3agaHbl JBE CUCTEMbI JIMHEHHBIX ypaBHEHUH. PemuTh nepByro cucreMy METOJ0M
Kpamepa. [lonydeHHBIN IpU PELIEHUHN NIEPBOM CUCTEMBI PE3yNbTAaT MPOBEPUTH C MOMOILBIO
MeToj1a 00paTHOM MaTpullbl. Bropyto cucremy pemmuts ¢ momonipio merona ["aycca.

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

4. JlaHbl KOOpAWHATHI BepiIvH nupamMuisl ABCD:
A(2; =3; 1),B(6; 1; —1),C(4; 8,—9), D(2; —1; 2).
Heobxomumo:

-

— 3anucats BeKTOpblAB, AC, AD B OpTOHOpPMaJIbHON CUCTEME {T, 7, E} Y HaWTH MOJYJIN
ITUX BEKTOPOB.

— Haiit yron mexny BeKTOpaMu AB u AC.

— Haiitn npoeknuro BekTopa AD na BEKTOP AB.

—  Boruucnuts nnomaas rpanu ABC.

— Haiitu o6bem nupamunst ABCD.

5. JlaHbl KOOPAMHATBI YETBIPEX TOYEK:
A(—-3; —=2; —4),B(—4; 2; —=7),C(5; 0; 3),M(—1; 3; 0).

Heobxoaumo:

— CocTaBUTh ypaBHEHHE IUIOCKOCTH (), KOTOpast MpOXOAUT uepe3 Touku A, B u C.

— CocTaBuUTh KaHOHMYECKHUE YPAaBHEHHs NPSAMOM, KOTOpas MPOXOIUT depe3 Touky M
NEPIEHUKYIISPHO K IJIOCKOCTH Q.

— HailTu TOYKM mnepecedeHMs] TOJIYYEHHONM MpsIMOM € IIOCKOCTBIO @ U ¢
KOOpJAUHATHBIMU T1ockocTsiMu X0Y, X0Z, YOZ.

— Haiitu paccrosiHue ot Touku M 10 TIockocTH Q.
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6. BeraucauTs cienyroniye mpeaesnsl (He Moiab3ysach nmpaBuwiom Jlonurars).
x3—2x%+3 x% +2

. o 2x%—3x -2
s 4x? + 3x + 2 o 3x% + 2x — 1 2 %2 + 3% + 10
. 3x*+8x+5 _ Vx+4-1 . 2—+Vx-=3
lim ———— lim ———— lim——

x->-13x2+9x+ 6 x>-3 x2-—9 x-7 x% —49

1 — cos4x sin3x 2
lim ————; im lim(1 + 4x)x
x—0 X x—-0 tgz_x x—0

x — 1 x+2
lim( )
x—=0\x + 3

7. Bamannyto ¢yHkimio Y = f(X) HCCaenoBaTh Ha HEMPEPHIBHOCTh U BBISCHUTH
XapakTep To4Yek pa3pbiBa. CaenaTh cxeMaTHUYeCKuid rpaduk

(x?, ecd x <0
[ % m
) f(x)=4tg§’ ecJu OSxSE
f(x) * ll, eciu x > —
8. Haiitu nepByro NpOM3BOAHYIO V', 3aJaHHbIX ()YHKLIUIA:
y:2(3x3+4x2—x—2) y=x—ln(2+ex+2\/ezx+ex+1)
15vx+1
y = arctg (M) V3 4 1 sin?3x
V2 y=sm 3 cosbx
9. Haiitu nepByro POM3BOIHYIO ', 3aaHHBIX (DYHKIIHI:
3t2+1
X =——,
y = (arctgx)(l/z)ln(arCtgx) y=Xx- ey 3t3

£3
ky sm(3 + )

10. Jlana ¢pynkius y = f(x) u 1Ba 3Ha4eHUs apryMeHTa X; 1 X,. Heobxoaumo Hailtu
npuOIMKEHHOE 3HaYeHHE JAaHHOM (PYHKIIUH NPH X = X, UCIIOJIb3Ysl €€ 3HAUCHHE MPH X = Xq
U 3aMeHstst pupocT Ay dyHkmn y = f(x) coorBeTcTBYIONMM AuddepeHnmraiom dy:

y = V3xZ + 8x — 16;

y = cos(x);
x; =4;,x, =394

X1 = 600; Xy = 63°.

11. BeINOMHUTE OIHOE HNCCICO0OBAaHUC 3aJaHHBIX (1)yHKI_II/II\/'I " IOCTPOUTH UX Tpa(bI/IKI/IZ
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y =— y=x3—3x2+3

12. Ucnonezyst Metoabl IuQQepeHINaIbHOr0 BBIYUCICHUS, PEUIMTh CIETyIONne
dusnueckue 3a1a4n:

. t
1. Ilpu noaroroBke K 3K3aMEHy CTYAEHT 3a t JAHEW HU3ydaer (m)-m 4acTh Kypca H

3a0bIBaeT (o - t)-t0 yacTb. CKOJBKO JHEH HYXKHO MOTPATHTh HA MOJTOTOBKY, YTOOBI
Oblla M3ydeHa MaKcHUMallbHas 4YacTh Kypca? Pemmrth 3amady Opu yCIIOBUM, YTO
k =3a =1/48.

2. Teno maccoit my = 3000 Kr majgaer ¢ BBICOTBI H MeTpoB U TepsieT Maccy (Cropaer)
NPONOPIMOHATBHO BpeMeHU majeHus. KospuiueHT nponopuuoHaIbHOCTH K =
100 kr/c. Cuuras, uro HavaigbHas ckopocTh V, = 0, yckopenune g = 10 M/c, HaliTu
HauOOJIbIIYI0 KHHETHUYECKYI0 JHEpPrur0 Tena. PemuTh 3agady HpU yCIOBUH, YTO
H = 1805 m.

Kpurepun © 1mKaja OUEHUMBAHWS 1O  OLIEHOYHOMY  CPEICTBY
«HWHJIUBUIYaJIbHBIE 3aTaHHS

[ITxana Kputepuit onennBanus
OLICHMBaHMs (MHTEpBaJ
0aJlIOB)
3a4yTeHo [TpaBunbHO pemenst 90-100% 3amanuit
He 3auteno IIpaBunbpHO peuiensl MmeHee 90% 3apanuii
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OueHoYHbIE CPeCTBA ISl MIPOMEKYTOYHOM aTTecTaluu (IK3aMeH)

Tunoeoti obunem. Cemecmp 1.

buier Ne 0
IIpou3sBeneHust BEKTOPOB. 1
6amn

Pemmnts cucreMy ITMHENHBIX anreOpanyecKux ypaBHEHUM 1
6amn
31 +4x, + 2x3 =8
2x1 —4x, —3x3 = —1
Xy +5x,+x3=0

3asaHbl KOOPJAHMHATHI BEpLINH TPEYroJIbHUKA 1
A.(3;1;4),A,(—1;6;1),A5(—1;1; 6). Haiitu: Oamn

a) BekTopbl ¢ = A, 4, u d = A, A3,

0) JUIMHEI BEKTOPOB C U d;

B) CKaJIIPHOE MPOM3BEIEHHE BEKTOPOB C d;

-

J1) yroJI MEX1y BEKTOpamu € U d;

€) BEKTOpHOE Ipou3Beenne & X d;
) IJIOLIAAb TpeyroabHuKa A1 A, A3.
Haiit pou3BOaHYIO 1
Oamn
y=(x*+x+1)- tg(2x)

ITpoBectu noaHOE Hccae 0BaHNEe PYHKIIUU U IOCTPOUTh I'paduk 1

Oait
e? (x+1)

Y =2+ 1)

Ymeeporcoeno na 3acedanuu xageopuvr IIM, npomorkon Ne_ om 20 e

3aBeqyronui ooy. Manvuii
Kaeapoit B.B.

Jlexktop

buner Ne 0
Yacts |. TeopeTnueckuii Bompoc.
(ITostHOCTBIO PACKPBITHIN BONIPOC OLIEHUBaeTcs B 1 Oam).
1. [TonsiTne mepBOOOpa3HOM

Yacrs |1. 3a1anre Ha4aIbHOTO YPOBHS CJIIOKHOCTH.
(ITpaBusIbHO BBINOJIHEHHOE 3a/1aHUE OIIEHHUBaeTCs B 2 6aia).
1. HaliTu pemeHnst ypaBHEHH 2. Bbluncauth HeonpeaeneHHbIN
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HHTErpal

y" +3y' =0. f(x2 + 2x + 3)dx

Yacts |11. 3aganme 6a30BOro ypoBHS CIOXKHOCTH.
(ITpaBuIbHO BBITTOTHEHHOE 3a/IaHKME OLICHUBAETCS B 1 Oasm).
3. [IpouHTErpUpOBaTH PAIMOHAIBHYIO APOOH

(2x + 16)dx p
(x+1)(x% + 4x + 13) x

4. Ina Gpyaxuuu u = 5x%y — 3xy + x> HaliTv rpaJMeHT ¥ IIPOM3BOJHYIO B TOUKe A
TI0 HAITPaBJIEHHIO BEKTOpa S = AB: A(1;2;-1), B(3; —-1;0).

Yacts |V. 3aganne noBbIIeHHOTO YPOBHS CIOXKHOCTH.
(ITpaBmiibHO BBITIOTHEHHOE 3a1anue — 1 Oas).
1. Haiitu pemienust ypaBHeHHI

y"' +3y' = 3xe™3%;

Vmeepoicoeno na 3acedanuu kageopwor [IM, npomorkon Ne_ om 20 e

3aBeAyOIIHiA ooy. Manviii
kadempoit B.B.

Jlextop

Kpurepun wu

mIKaja OLICHUBAaHU I10 OLOCHOYHOMY CpeacTBy

IPOMEKYTOUYHBII KOHTPOJIb (3K3aMEH)

IIIxama onieHnBaHus

Kpurepuii onieHuBanus

oTINYHO (5)

CryneHT T1iny0OKO M B IOJHOM OOBbEME BIajeeT
IpPOrpaMMHBIM MatepuajioM. [paMOTHO, wHcuepnbIBaKOLIE |
JIOTMYHO €r0 u3jaraeT B YCTHOHM wiu mucbMeHHOH ¢dopwme. Ilpu
5TOM 3HAaeT pEKOMEHJOBAaHHYIO JIUTEpaTypy, MpOSBISET
TBOPUYECKUH IOAXOJX B OTBETaX HA BONPOCHl U IPaBUIBHO
000CHOBBIBAET MPUHSATHIE PEILIEHUS, XOPOILIO BIAJEET YMEHUSIMU
Y HaBBbIKaMHM IIPY BBIIIOJIHEHUU IPAKTHYECKUX 3a/1a4.

xopotuo (4)

CryneHT 3HaeT MporpaMMHBII MaTepual, rPaMOTHO U T10
CYTH M3JIaraeT ero B yCTHOM MM MUCbMEHHOU (opme, Aomyckas
HE3HAYUTENIbHbIE HETOYHOCTH B YTBEPKACHUSX, TPAKTOBKAX,
ONPEACIEHUAX U KAaTErOpUAX WU HE3HAYUTEIBHOE KOJIMYECTBO
ommnbok. Ilpu sTOoM BiageeTr HEOOXOAMMBIMU YMEHHSIMHU U
HABBIKAMU IPU BBINOJIHEHUH TPAKTUYECKHX 3aay.

YAOBJICTBOPUTCIBHO

©)

CryneHT 3HAaeT TOJBKO OCHOBHOM  IIPOrPaMMHBIN
MaTepuain, JOMYCKAaeT HETOYHOCTH, HEAOCTAaTOYHO  YETKUE
(bOopMyIHUPOBKH, HEMOCEA0BATEIBHOCTh B OTBETAX, U3JIaraeéMbIX
B YCTHOM MIM muchbMeHHOUW ¢opme. [Ipu 3TOM HemocTaTouHO
BJIaJIe€T yYMEHMSMM W  HaBbIKAMU TPU  BBIIOJHEHUU
npakTudeckux 3aaad. Jlomyckaet 10 30% omuboK B M3IaraeMbIx
OTBETax.

HEYIOBJIECTBOPUTEIH
HO (2)

CryaeHT He 3HAaeT 3HAYUTEIbHOM YaCTH MPOrPaMMHOIO
marepuana. Ilpu 3ToM ponmyckaeT MpUHUMOHAIBHBIE OIIHUOKU B
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JI0OKa3aTeNIbCTBaX, B TPAKTOBKE MOHATUI U KaTErOpUi, IPOSIBIISIET
HU3KYIO KYJIBTYPY 3HaHUM, HE BJIaJIC€T OCHOBHBIMU YMEHUSAMH U
HaBbIKAMM IpU BBINOJHEHUU MpPAaKTHYECKUX 3anad. CTyIeHT
OTKa3bIBAC€TCsI OT OTBETOB Ha JIOTIOJIHUTEJIbHBIE BOIIPOCHI
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JIncT n3MeHeHn U JOTTOJTHEHU I

/11

Bunnl nomonnenui
U U3MEHEHUU

[ara u Homep
IIPOTOKOJIA 3aCEAAHUS
kadenpsl (kademap), Ha

KOTOpPOM ObLIN
paccMOTpeHbI U 0JJOOPEHbI
W3MCHEHUS U JIOMOJTHEHUS

[Toamucs (¢
pacmugpoBKOif)
3aBejyroniero kadenpoit
(3aBemyromux Kadeapamn)
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JKCNepPTHOE 3aKJII0YeHe

IIpencrabnennsiii GoHa oreHOYHBIX cpeactB (manee - DOC) 1o
nucuuminie «MatemaTtukay cooTBeTcTBYeT TpeboBanusiMm ®I'OC BO.

[Ipenymaraembie  OpMBI W CpPEACTBA TEKYIIETO W IPOMEKYTOYHOTO
KOHTpPOJSl  aJ€KBaTHBI  IENsAM W 3ajJadaM  peaju3alud  OCHOBHOM
npodeccuoHanbHON  00pa30BaTEeNBLHOM  MPOTPaMMBI  TI0  HAMPABICHUIO
noarotosku 38.03.02 MeHeKMEHT.

OueHouHble cpelacTBa JUIsi  TEKYIIEro KOHTPOJs — YCIIEBAa€MOCTH,
MIPOMEKYTOUYHOM aTTeCTAIlMU 0 UTOTaM OCBOEHUS AUCIUIIIMHBI MPECTaBICHBI
B IIOJIHOM O0OBEME.

Buael o1eHOYHBIX CpPEACTB, BKIIOYEHHBIE B TMPEACTaBICHHBIN (HOH/I,
OTBEYAIOT OCHOBHBIM NMpuHIUIaM GopmupoBanus GOC.

PazpabotanHbiii ¥ mpencTaBICHHBIN IS SKCIEPTU3bI (POH OIEHOYHBIX
CPEIACTB PEKOMEHAYETCS K HCIOJB30BAHMIO B IMPOLIECCE IOATOTOBKU
oOydJarommxcs, Mo ykazaHHOMY HallpaBJICHHIO.

[Ipencenarens y4eOHO-
METOJINYECKOM KOMHCCUHU (haKyJIbTeTa
KOMIIBIOTEPHBIX CHUCTEM u H.H.
WH(POPMAITMOHHBIX TEXHOJIOTUI Berposa
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