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CTpykTypa U cofep:KaHue TUCUUILITHHBI

1. Hean u 3a1a4u TUCUMILUIUHBI, €€ MECTO B Y4eOHOM mpoiecce

JlucrumirHa TPEACTaBIsIET COOOM HW3JIOKEHHE OCHOBHBIX IOJIOKEHUHN
MaTeMaTUKH, HEOOXOAUMBIX JIJISl U3YUYEHUSI CIICIIUATIbHBIX JUCIUILINH.

[lenbp u3ydyeHUs AUCIUIUIMHBI — OBJIAJICHUE CTYJIEHTaMU HEOOXOIMMBIM
MaTEeMaTUYECKUM arlrapaToM, MOMOTAIOIIMM aHAIU3UPOBaTh, MOJCIUPOBATH U
pemaTh 3a7ja4u B paMKaXx MPUKIIAIHBIX UCCIIETOBAHUM.

3amauu: pa3BUTHE JIOTHUYECKOTO W aOCTPAKTHOTO MBIIUICHUS CTYJEHTOB,
OBJIaJICHUE CTYJIEHTAMH METOJaMHU MCCIECIOBAHUS U PEIICHUS] MaTeMaTHUYEeCKUX
3a/lay; BbIPAOOTKAa y CTYJEHTOB YMEHHS CaMOCTOSTEIBHO PACUIUPSITH CBOU
MaTEeMaTUYeCKUe 3HAHUS W MPOBOJUTH MAaTEMAaTUYECKUM aHAIIW3 MPUKIAIHBIX
3ajiay.

2. MecTto aucuuniimibl B ctpykrype OIIOIT BO

JNucnuminna «MareMaTuka» BXOJUT B 00SI3aTENIbHYIO0 4acTh Y4€OHOTO
IIJIaHA.

HeoOXxoaumMbIMK  yCIIOBUSAMH 11  OCBOEHHUS JUCLMIUIMHBI  SIBIISIOTCS:
3HAHHME OJJIEMEHTAapHOM MaTeMaTHKU: anreOpbl, T€OMETPHH, 3JIEMEHTAPHBIX
(GYHKIMI 1 OCHOB MaTEMaTHUYECKOTO aHAJIN3a; YMEHUS PEIIaTh TUIIOBBIC 3a/1a4H
DJIEMEHTAPHOM  MAaTEeMaTUKHW, HAaBBIKM  MBICIUTEIBHOU  JEATEIIBHOCTH,
JIOTUYECKOTO aHAJIM3a, MAaTEMAaTUYECKOTO U TEOMETPUYECKOIO MBILLIJICHHUS.

ConepxaHne JUCLUUILIMHBL  SIBISETCA  JIOTUYECKUM  MPOAOJDKECHUEM
COJIEP)KaHMs DJIEMEHTAPHOM MATEMATUKHA M CIY)KUT OCHOBOW JUIsI OCBOCHUS
CHELMAJIBHBIX JUCUUIUIMH W BBIIOJHEHUS BBITYCKHOM KBaIM(PUKAIIMOHHOM
paboTHI.

3. TpeOoBaHus K pe3yibTaTaM OCBOECHHUSI COAEPKAHUS TUCIUTLINHBI

CTyneHTBI, 3aBEpIIMBINKMEC W3YYCHHE AUCIUIUIMHBI «MareMaTukay,
JTOJIKHBI

3HATh: OCHOBHBIC TIOHSTHS U METOJbI MAaTEMAaTHUYECKOTO aHAIN3a, B YaCTH
mudpepeHInaTbHOTO W WHTETPAIBHOTO HWCYHUCIICHHS; TEOPHH JIUMHEHHOM
anreOpsl; Teopun quddepeHnnanTbHbIX YpaBHEHUH.

YMETh: HCMOJIB30BaTh METOJbl MAaTEeMAaTHYE€CKOTO aHajiu3a, JWHEWHON
anreOpbl; MCIOJIb30BAaTh OCHOBHBIC MPHUEMBI 00PaOOTKM HKCIIEPUMEHTATIBHBIX
JTAHHBIX; pelIaTh TUIIOBBIE 3a/1a4M; 00paIaThCcs K HHHOPMAIIMOHHBIM CUCTEMaM
(UaTepuer, copaBouHas W JApyras MaremaThueckas JuTepaTrypa) s
MOTIOJTHEHUS U yTOYHEHUSI MAaTEeMaTUYECKUX 3HAHUM.

BIIJICTh: MAaTEMAaTUYECKUMH TIOHSITHSIMU U CUMBOJIAMU JISI BBIPAXKEHUS
KOJMYECTBEHHBIX U KQYECTBECHHBIX OTHOIIECHU, MaTEMaTHYECKHMH METOIAMH H
ANTOPUTMAMH B TIPHJIOKCHHSIX K €CTCCTBEHHBIM HayKaM.

[TepeunciieHHBIE PE3yNbTaThl O0pa30BaHUS SABJISIOTCS OCHOBOW IS
dbopmupoBaHus cienyromux kommnereHui (B coorBerctBuu ¢ ®I'OC BO u



TpeOOBaHMSIMU K pe3yJbTaTaM OCBOEHHUS OCHOBHOW MpodecCHOoHaTbHOMN

obpazoBatenbHol Tporpammsl (OITOIT BO):

YHUBEpCATBHBIX:
YK-1
uHpopMmaruu,
MIOCTaBJICHHBIX 3a/1a4

4. CTpyKTypa U coiepKaHue TUCUUIIIUHBI

crocoboeH OCYHICCTBIIATL IIOUCK, KpI/ITI/ILIeCKI/Iﬁ dHaJIM3 WU CHHTC3
IMPUMCHSATDH CHUCTEMHBIN nmoaxona sl  pPCIICHUHA

4.1. O0bem yueOHOM JUCHUILUIUHBI U BBl Y4e0HOI pa0doThl

O6beM gacos (3.e.)
Bit yueGHoi paboTs! Ounas OuHno- 3aouHas
dhopma 3a04Has dbopma
dhopma
O6mmas yuebHast Harpy3ka (Bcero) 144 144 144
(4 3au. en) (4 3au. en) (4 3au. en)

Ob6s3arenbHas ayUTOpHAas yueOHas 72 - 24
Harpyska (Bcero)
B TOM YHCIJIC:
Jlexumn 36 - 12
CeMuHapCKue 3aHITHS - - -
[TpakTHueckue 3aHsTUS 36 - 12
JlaGopaTopHbie pabOThI - - -
KypcoBas pabota (KypcoBOii TPOEKT) - - -
WNHauBuyabHOE 3a1aHKE - - -
CamocTtosTenbHas paboTa cTyAeHTa (BCero) 72 - 120
dopma aTTecTanuu 3ayer - 3ayer

4.2. Conep:kaHue pa3aejioB IMCHUIIMHBI

Cemectp 1

Tema 1. Jluneitnas anredpa

Tema 2.

Martpunpl. Onepanuu Hajg marpuuamu. Onpenenmurenn. CBoOMCTBa
onpenenutenen. Paznoxkenune onpenenureneil. MeToibl BBIYUCICHUS
onpeaenuteneid. OOpaTHas MaTpuIia.

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

Bexkropsl. Jlunelnnble onepanuu Haa Bekropamu. basuc. Koopaunarsl
BekTOpa B Oaszmce. [leiicTBus C BeKTOpaMHd B KOOPAMHATHOM
npeacrasneHuy.  JlekaproBa cuctema  koopauHar.  CkanspHOe
IIPOU3BENICHUE BEKTOPOB. BEKTOpHOE NPOM3BENECHUE BEKTOPOB.
CMmelaHHOE TPOU3BEICHHUE.
Maremarrnuecknii aHaIn3

MHokecTBa  BEIIECTBEHHBIX  YMCEIL
ornpenenenus. CrnocoObl  3a1aHusl.
(GYHKIMH, X CBOMCTBA U TpapUKH.
[Ipenen dbyHKIUN, OCHOBHBIE MOHATHS U CBOMCTBA. [IepBhIit U BTOpOIt
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3aMeyvaTeNbHbIE MTPEJIENbI.
HenpepbiBHOCT, (QyHKIIMU B TOuke. HemnpepbIBHOCTH OCHOBHBIX
AIIEMEHTAPHBIX (PYHKITUHA.

Huddepennmanboe ucuuciacHue (GYHKIUH OJHOM TEpEeMEHHOM.
[IpousBoaHas GyHKIMU, €€ CMBICI B pa3iMuHbIX 3anadax. [IpaBuia
HAXOXJACHHSI IPOU3BOTHOM.

[Tpumenenune auQhepeHUaTLHOTO UCUUCIICHUS IJIsl UCCIEOBAHUS
byHKIMIT U TOCTpoeHUs: UX TrpaduKoB YCIOBUS MOHOTOHHOCTH
byHKIUH. OkcTpeMyMbl  (DYHKIIMM, HEOOXOAMMOE YCIIOBHE.
Jloctatounbie ycioBus. OThICKaHWE HAWOOJBINETO W HAUMEHBIIIETO
3HavyeHus GpyHkmu, auddepeHmpyeMoit Ha otpeske. ccmenoBanme
BRITYKJIOCTH (pyHKIMU. Touku mnepernba. ACUMOTOTH (DYHKITHIA.
[lorstTne 00 acuMITOTHYECKOM pasnokeHun. OOmas cxema
UCCclieIoBaHUs (PYHKIIMU U TTOCTPOEHUE ee rpaduka.
Heomnpenenennsiii  unterpan. IlepBooOpaznas. HeonpeneneHubii
WHTETpaj U €ro CBoKcTBA. ['eoMeTpruiecKknii CMBICI HEONPEAEICHHOTO
uHTerpana. Tabmuma HeompeaeneHHbIX HHTerpaioB. [Ipocreiimme
PUEMBI UHTETPUPOBAHUSL.

OmnpeneneHHblii MHTErpall U €ro MPUWIOKEHUS. 3a1a4u, IPUBOSAILNE K
NOHATUIO  OIpENeNeHHbIX  uHTerpasioB. @Popmyna  HeroroHa-
JleitOnumia. OCHOBHBIE TNPUEMBI  BBIYMCIEHHS  OINPENEICHHBIX
uHTerpajoB.  llpunoxkeHwe  ONpeNeNeHHBIX  MHTErpajioB K
BBIUMCIICHUIO TUIOIIAAEH, 00bEMOB, JJIUH JIYT.

Tema 3. [luddepennmanbHbie ypaBHEHHS
OObikHOBeHHbIE UG depeHnanbable  ypaBHeHus. Dusnueckue
3ajaun, nOpuBoAAIMEe K - AuddepeHlUaTbHbIM  YPAaBHEHUSIM.
Juddepennmansabie YpaBHEHHUS MIEPBOTO NopsIKa c
Ppa3IeNAIOIIMMHUCS MIEPEMEHHBIMU u OJIHOPOJHbBIE
muddepeHimanbabie  ypaBHeHus. Jluneilnbsie auddepeHimanbHbe
YpaBHEHUS IIEpBOro IopsAKa. YpaBHeHHe bepnymn.
JuddepenimansHbie ypaBHEHUS BBICIITHX TOPSIIKOB.
4.3. Jleknuu
O6beM yacoB
Ne ni/m Ha3zBanue Tembl Ouro- 3aouHas
Ounas dpopma 3a04yHas
(bopma dopma
Tewma 1. | Jluneitnas anrebpa 10 - 4
Tema 2. | Marematudeckuii aHamus 18 - 4
Tena 3. Huddepenunanbabie 8 ) 4
YpaBHCHHUA
Uroro: 36 - 12




4.4. IlpakTH4ecKHe 3aHATHUS

O0BeM 4acoB
Ne i/t Ha3sanue TeMbl OxHo- 3aouHasn
Ounas dopma 3a04Has
(bopma dbopma
Tewma 1. | JIuneitnas anreOpa 10 - 4
Tema 2. | MareMaTH4ecKHii aHAINA3 18 - 4
Tesa 3. Huddepennmanbapie 3 ) 4
ypaBHEHUS
Wroro: 36 - 12

4.5. JlabopaTopHbie paGoThI
JIaGopaTopHbie pabOTHI MO TUCITUTUIMHE HE TPEYCMOTPEHBI.

4.6. CamocTosiTeibHasi padoTa CTYJIeHTOB

O0BeM yacoB

Ne i/t Hazsanue tembl Bux CPC OuHas OrHo- 3aoyHas
(bopma 3a04yHas (bopma
p dhopma p

Tuneitias MOJATOTOBKA K KOHTPOJIBHOH
Tema 1. adore; BBIIIOJIHCHHUE 24 - 32
anrebpa ’

p JIOMAIITHETO 3aIaHus
Martenatuaeckuii | TOATOTOBKa K KOHTPOJIbHOM
Tema 2. abore; BBINIOJIHEHHE 24 - 56

aHam3
JIOMAIITHETO 33 IaHUs
Tema 3 JuddepeHnmans | MOATOTOBKA K KOHTPOJIBHON 24 30
" | HbIE YpaBHEHHS pabore;
Hroro: 72 - 120

4.7. KypcoBbie paGoThl/IPOEKTHI.
KypcoBsie pabOoThI O JUCHUIIIIMHE HE MPETyCMOTPEHBI.

5. Ob0pa3oBare/ibHbIE TEXHOJIOTHH

[IpenogaBanme MUCIUTUTMHBI BEACTCA C MPUMEHEHUEM CIIEIYIOIINX BUOB
00pa3oBaTeIbHBIX TEXHOJIOTUH:

— TPAaAULIMOHHBIE 00BACHUTEIIbHO-WITIOCTPATUBHbBIE TEXHOJIOTUH, KOTOpbIE 0Oectie
BpPEMEHH;

— TEXHOJIOTUU MPOOJEeMHOr0 OOyuYeHHs, HallpaBJICHHbIC HA Pa3BUTHE IO3HABATEll
pa3pelieHue KOTOpPbIX IIO3BOJIIET CTYAEHTaM AaKTUBHO YCBauWBaTh 3HaHUS
(MCTIONB3YIOTCSI TOMCKOBBIE METO/IbI; TOCTAHOBKA IMO3HABATEIBHBIX 33/1a4);

— TEXHOJIOTMH Pa3BUBAIOLIETO OOYUYEHHMs, MO3BOJISIOINE OPUEHTUPOBATh
yueOHBI TpollecC Ha TMOTCHIHAJIbHBIE BO3MOXHOCTH CTYIACHTOB, UX
peaNn3anuio U pa3BUTHE;

— TEXHOJIOTUW KOHIIEHTPUPOBAHHOTO OOYYECHHSI, CyTh KOTOPBIX COCTOUT B CO3/aHI
CHUCTEMHOTO M3YUYCHHsI COJIEPKaHUsl YIeOHBIX TUCIUIUIMH 32 CYET 00bEeINHEHUS
3aHITUH B TEMAaTHYECKHUE OJIOKH;

— TEXHOJIOTUU MOJIYJIBHOTO OOY4YE€HUSsl, 1al0IINE BO3MOKHOCTh 00ECIIEYEHUS] THOKOC
WHINBUIYAIBEHOMY Y9eOHOMY TIIIaHY);
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— 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 arrecraiusi CTYACHTOB MPOU3BOJUTCS B  JUCKPETHBIC
BPEMEHHBIE  WHTEpBAJIbl  JIGKTOPOM WM  MpernojaBaresieM, BeIyIIUM
MPAKTUYECKUE 3aHATHUS IO TUCHUILIIMHE, B CICYIONIUX (opMax:

— (¢pOHTaNBbHBIE U UHIUBUIYAIbHBIE OTIPOCHI;

— KOHTPOJIbHBIE PaOOTHI;

— 3aIlMTa JIOMAIIHKUX 3aJaHuM.

@oHABI OLEHOYHBIX CPEJICTB, BKIKOYAIOIINE TUIIOBHIE WHIUBUAYAJbHbBIC
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.

[IpomexxyTouHast aTTecTalusl MO pPe3yjabTaTaM OCBOCHUS JTUCIUILUIMHBI
npoxoauT B gopme 3auera (MpeArnoiaraeT BHINOJIHEHUE BCEX BUIOB y4eOHOM
paboOThI, IPEAYCMOTPEHHBIX pabouei MporpaMmMoi yueOHON JUCIUTLIIMHBI).

B sKk3aMeHalMOHHYI0O BEIOMOCTh M 3a4YE€THYHO KHUXKKY BBICTaBIISIFOTCS
OILICHKH TIO IIIKaJIe, TPUBEACHHON B TaOJIHIIE.

XapaKTepI/ICTI/IKa SHaHW IPEAMETA U OTBETOB 3adeThl

CryneHT T1yOOKO W B TOJHOM OOBEME BIa/Ie€T MPOTPAMMHBIM MAaTE€pPHAJIOM. | 3a4TE€HO
['pamMoTHO, MCUEpMBIBAIONIE M JIOTHYHO €T0 M3JaraeT B YCTHOW WJIM TMHChMEHHOM
dopme. [Ipr 3TOM 3HAET PEKOMEHIOBAHHYIO JIUTEPATYPY, MPOSIBIISICT TBOPUCCKUI
MOJIXOJT B OTBETAX Ha BOIPOCHI U MPABUIBHO OOOCHOBBIBAET MPUHSTHIE PEIICHUS,
XOPOIIIO BITJICET YMEHUSMH Y HABBIKAMU TTPH BBITOJTHEHUH MIPAKTHUSCKHX 3a/1a4.

CryneHT 3HaeT IporpaMMHBIA MaTepuai, IPaMOTHO U IO CyTH M3JIaraeT €ro B
YCTHOM WJIM NMHUCBbMEHHOW (opMe, OMycKas HE3HAYUTEIbHblE HETOYHOCTH B
YTBEPKACHUSX,  TPAKTOBKAaX,  ONPENEIEHHUAX U KaTeropusix  WIN
HE3HAYUTENIbHOE KOJIMuYecTBO omuoOok. [Ipu sTom Braseer HEOOXOAUMBIMU
YMEHMSIMU M HABBIKAMU IIPU BBIIOJHEHUM NIPAKTUYECKUX 3a]1a4.

CTyneHT 3HaeT TOJBKO OCHOBHOW IpOTpaMMHBIA MaTepHall, OIyCKaeT
HETOYHOCTH, HEJJOCTATOYHO YETKHE (POPMYTUPOBKHU, HETIOCIEI0BATEIBHOCTh B
OTBETaX, H3JIaraeMbIX B YCTHOW WM mUCbMeHHOW Qopme. Ilpu sTOoM
HEJOCTAaTOYHO  BJaJeeT YMEHHSIMH W  HaBbIKAMU TIPU  BBINOJIHEHUU
npakTryeckux 3a1ad. Jlonyckaet 10 30% ommOoK B M3J1araeéMbIX OTBETAX.




CTyleHT He 3HAeT 3HAYMTEJIbHON 4acTu MporpaMMHOro marepuana. [lpu 3tom HE
AO0IMYCKACT MNPUHOHUIINAIIBHBIC OH_II/I6KI/I B J10Ka3aTCiIbCTBaX, B TPAKTOBKC 3a4TCHO
MOHATUA M KaTeropui, MPOSABIAET HU3KYIO KYyJIbTYypy 3HAaHUW, HE BiajeeT
OCHOBHBIMHM YMCHHSIMHU W HABBIKAMU IIPU BBIIIOJIHCHUM IMPAKTHUYCCKUX 3ajady.
CTyeHT 0TKa3bIBaeTCs OT OTBETOB Ha JOMOJIHUTENbHBIE BOTIPOCHIL.

7. YueOHO-MeTOAnYEeCKOe U NPOrpaMMHO-UH(OPMALTMOHHOE
o0ecneyeHre TUCHUIINHBI:

a) OCHOBHAsI JIMTepaTypa:

1. Kupkunckuit A.C., Marematudyeckuii aHainus : YdyeOHoe mocoOue i
By30B / Kupkunckuii A.C. - M.: Akagemuueckuit IIpoekr, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekct : snektponHbiii // DBC
"KoHcynbTanT cryaeHTa" : [caifT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mata
ooparmienus: 02.09.2022). - Pexxum ocTymna : 1o MOJIITUCKE.

2. Makcumenko B.H., Kypc Maremarnueckoro ananusa : y4eOHHK /
Makcumenko B.H. - HoBocubupck : U3n-so HI'TY, 2016. (Cepus "YuyeOHUKH
HI'TY") - ISBN 978-5-7782-2914-3 - Tekctr : »anektponsbii // DbC
"KoncynbTanT cTyaeHTa" : [caliT]. - URL
http://www.studentlibrary.ru/book/ISBN9785778229143.html (mara
obpamienust: 02.09.2022). - Pexxum goctyna : 1o MOJIITUCKE.

3. Ilomos B.C., Jluneitnas anre6pa : yaeoHoe mocodue / B.C. [Tomos - M. :
NznarensctBo MI'TY um. H. 3. baymana, 2016. - 251 c. - ISBN 978-5-7038-
4305-5 - Texct : anextponnslii // OBC "Koncynprant crynenra" : [caitt]. - URL

http://www.studentlibrary.ru/book/ISBN9785703843055 .html (mara
ooparmienus: 02.09.2022). - Pexxum 1ocTymna : 10 MOIHCKE.

4. Yeromun A.Il, JluneitHas anreOpa W aHaJIUTHYECKass TE€OMETpHUS :
yaeoHoe nocobue / Yeronun A.I1. - Pocto v//1 : 3a-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 (mata
oopamienust: 02.09.2022). - Pexxum octyna : 1o MoJImUCKe.

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. bexknemumieB J[. B. Kypc aHanuTuueckoil reomMeTpuu M JIMHEWHON
anredpsl [Tekcr] : yueOnuk / JI. B. bexknemumes. - 5-e u3z., nepepad. - M. :
Hayxa, 1984. — 320 c.

2. bepmant A. ®. Kparkuit kypc mMaremaruueckoro ananmmsa [Tekcr] :
yueOnuk / A. @. bepmant, U. I'. ApamanoBuu. - 8- uzn., ucnp. u jom. - M. :
Hayxka, 1973. - 720 c.

3. bepman I'. H. COopHuK 3amady mo Kypcy MaTeMaTHUYeCKOro aHajau3a
[Tekcr] : yue6. mocobue / I'. H. bepman. - 20-e uzn. - M. : Hayka, 1985. - 384 c.

4. HNanko II. E. Beiciias maremaTvika B YINpa)XHEHUSX M 3aJadax: YueoO.
[Tocobue nmns By3oB / II. E. Jlanko, A. I'. ITonos, T. . KoxeBuukona, C. II.
Hanko. — 7-¢ wm3a., ucnp. - M. : OO0 «M3narensctBo ACT»: OOO
«M3narensctBo «Mup u O6pazoBanuey, 2014. - 816 c.
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5. Knerenuxk /. B. CoopHuk 3amau o ananutudeckoi reometrpuu [Tekcr] :
yue6. mocooue s Bry30B / JI. B. Knerenuk ; mox pen. H. B. Edumosa. - CIIO. :
"CneunanbHas nureparypa’, 1998. - 200 c.

6. I'pubanoB B. M. Bricmras matemaruka. Kypc nekmuit. Y. 1 [Tekcr] / B.
M. I'pubanos, H. M. Kpamaps, O. II. llIBexn. - Jlyranck : U3n-so BHY um. B.
Hams, 2002. - 164 c.

7. I'pubanoB B. M. Bricmras matemaruka. Kypce nekmuit. Y. 2 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBen. - Jlyranck : U3n-so BHY um. B.
Hans, 2002. - 144 c.

8. I'pubanoB B. M. Briciiast matematuka. Kypce nexmuii. Y. 3 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBexn. - Jlyranck : U3n-so BHY um. B.
Hans, 2003. - 174 c.

9. llneiinep B. E. Kpatkuit kypc Boicuieii matematuku. B 2 1. [Tekcr] :
yue0. nocooue / B. E. llueitnep, A. U. Cayukuii, A. C. llymoB. - 2-e usn.,
nepepad. u jgom. - M. : Beicmi. mikosa, 1978. - 328 c.

10. CoopHuk 3a1a4 o maTemaTuke Jiist BTy30B. Y. 1. JIluneitnas anredpa u
OCHOBBI MaTeMaTudeckoro ananusa [Tekcr] : yue6. mocobue / mox pen.: A. B.
Edumosa, b. I1. JlemunoBuua. - M. : Hayka, 1981. - 464 c.

11. COopnuk 3amauy 1o maremaruke nis BTy3oB. Y. 2. CneuuaibHbie
paszaensl MaTeMaTudeckoro aHanmsa [Tekcer] : yueb. mocobue / moa pen.: A. B.
Edumoga, b. I1. JlemunoBuua. - M. : Hayka, 1981. - 368 c.

12. Byrpos S. C. Breicmas marematnka. B 3 1. JIuddepennuansHoe u
UHTerpaiabHoe ucuncienue [Tekct] : yueobnuk ayst By3oB / . C. byrpos, C. M.
Hukonsckwii. - 8-¢ uzn., crep. - M. : [Ipoda, 2007. - 509 c.

13. KynapsisueB B. A. Kpatkuii kypc Beiciieit marematuku [Tekcr] : y4eO.
nocobue / B. A. Kyapssues, b. I1. Jlemunosuu. - 4-e u3z., nepepad. u non. - M.
: Hayka, 1975. - 624 c.

14. TluckynoB H. C. luddepennmanbHoe U UHTETPAIbHOE HCUUCICHUS:
Hns Bry3oB. [Tekcr] : yue6. mocobue / H. C. Iluckynosn. - 13-e uzn. - M. :
Hayka, 1985. - 560 c.

15. byrpo . C. HuddepeHnuanbHoe W WHTETPATbHOE HMCUUCICHUE
[Tekcr] : yueOnuk / . C. byrpos, C. M. Hukonsckuii. - M. : Hayka, 1984. - 432
C.

B) METOANYECKHE YKAZAHMS:

1. MeTtonuueckue peKoMeHIalMu U COOPHUK MPUMEPOB [IJIsi BBITIOJHEHUS
VMHIMBUIyaJIbHBIX 33aIaHUM M0 BBICHIEH Maremartuke. Pazgen: «JIluHelHas wu
BEKTOpHAsi ainreOpa» i CTYJICHTOB HWHXXCHEPHBIX, AJICKTPOTEXHUYECKUX H
HPKOHOMMYECKUX HAMpaBJICHUN MOJATOTOBKU [DJIEKTpOHHBIN pecypc] / coct.: B.
B. Mansii, /. B. Mansiid, B. C. lllenokos. - JIyrauck : JIHY um. B. Hans, 2019.
- 156 c.

2. Meroandeckue ykKa3aHUSI K TPAKTUYECKOW paboTe MO JUCIUTUIMHE
“Bpiciias matematuka” [DnekTpoHHbI pecype] . U.1 : JluneitHas anrebpa u
aHanutrueckas reometpus / coct.: B. B. Mansii, [[. B. Mansrii. - Jlyranck :
JITY um. B. Hansa, 2015. - 82 c.



3. Meronuyeckue yka3zaHusi K MPAKTUYECKOM paboTe MO AUCLUIUIMHE
“Bpiciias maTeMatuka” [DnekTpoHHBIM pecypc] . Y. 2 : Huddepenuuanbaoe
ucuncaenue / coct.: B. B. Mansiit, . B. Mansrit. - JIyrauck : JII'Y um. B. Jlans,
2015. - 71 c.

4. Metonuyeckue YyKa3zaHUS K MPAKTUYECKOW paboTe MO JUCHUILINHE
“BpIciiasgs MaremaTuka [OnekTpoHHbIi pecypc| . Y. 3 : HHTerpanpHOe
ucuucaenue / coct.: B. B. Mansiit, . B. Mansrit. - JIyrauck : JII'Y um. B. Jlans,
2015.-70 c.

5. Metoauveckne ykazaHUsS K TPAKTHYECKOH paboTe MO JUCITUIIIINHE
“Bpiciias MateMatuka” [OaeKTpoHHbIM pecypc] . U. 4 : OyHKUMH MHOTHX
nepeMmeHHbiX. [uddepenunansusie ypaBHeHus / coct.. B. B. Mamsrii, /1. B.
Mansiid. - JIyranck : JIT'Y um. B. lans, 2015. - 67 c.

I) HHTePHET-Pecypcehl:

MuHHCTEPCTBO HAYKU W BhICIIEro oopa3zoBanus Poccutickoit deneparuu
— https://minobrnauki.gov.ru/

OenepanpHas ciyx0a 1o Haa3opy B cdepe oOpa3oBaHUS U HAYKU —
http://obrnadzor.gov.ru/

[Topran denepanbHBIX rOCYJaPCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB
BBICIIIETO 0Opa3oBanus — http://fgosvo.ru

denepanbhblil moptan «Poccuiickoe odopazoBanue» — http://www.edu.ru/

Nudopmanmonnas cucrema «EArHOE OKHO JI0CTyNa K 00pa30BaTeIbHBIM
pecypcam» — http://window.edu.ru/

®enepanbHblii LEHTP HHPOPMALMOHHO-00PA30BaTEIbHBIX PECYPCOB —
http://fcior.edu.ru/

DJIeKTPOHHBIE OMOIHOTEYHbIEe CHCTEMBI H PeCYPChI

DNeKTpOHHO-0uOmoTeuHass cucrema «KOHCynmbTaHT —CTyaeHTay —
http://www.studentlibrary.ru/cgi-bin/mb4x

DIEeKTPOHHO-ONOIMOTEYHAs cucTema «StudMed.ru» —
https://www.studmed.ru

NudopmanuoHHbIN pecypc 0ndIMoTEeKH o0pa3oBaTeIbHOI
OpPraHu3anuu

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

8. MaTepuajnbHO-TeXHHYECKOE o0ecriedeHue I CIUNINHbI

OcBoeHre MUCHUIUTMHBI «MarteMaTtuka» MpeanoyiaraeT HCIOIb30BaHUE
aKaJeMHUUeCKUX ayIUTOPUN, COOTBETCTBYIOIINUX JACHCTBYIOIIUM CAaHUTAPHBIM H
IPOTUBOTMOXKAPHBIM MPaBUJIaAM U HOpMaM.

[Ipouee: paGouee MecTO MpenoAaBaTeNsi, OCHAIIEHHOE KOMITBIOTEPOM C
noctynoMm B MIHTEpHeT.

[Tporpammuoe obecrnieyeHue:

BbecniaTHoe
DYyHKIHOHAIBHOE
MporpaMMHoOe Ccebliaku
Ha3HAYEHHUe
o0ecnevyeHue
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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/

OducHbrii makeT

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

ITouyTOBBIIT KJIUEHT

Mozilla Thunderbird

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

DaiisI-MeHeIKep

Far Manager

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

ApxuBaTop 7Zip http://www.7-zip.org/
I'paduseckuii GIMP (GNU Image | http://www.gimp.org/

5 AKTO Manipulation http://gimp.ru/viewpage.php?page_id=8
PEAAKTOp 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/

IHacnoopr

(¢oHIa OLIEHOYHBIX CPEACTB MO YUeOHOM TMCIUIIHHE
«MareMaTuka»
Ilepeyenb koMneTeHIM (3J1eMEHTOB KOMIIeTeHIUIT), PopMUPYEeMBbIX B

pe3yJibTaTe 0CBOEHHS Y4eOHOI TN CHUILTHHBI

Ne Kon dopMynHpoBKa Kontpomupyemsie Oransl
/Tl | KOHTPOJIUPYEMOit KOHTPOJIUPYEMOM TEeMBbl y4eOHOM dbopMupoBanus
KOMIIETEHIIUH KOMIIETEHIIUH JUCLUILINHBI (cemectp
W3y4YEeHUs)
1 |VK-1 CIO0COOEH Tema 1. 1
OCYIIECTBIISATh  MOWUCK, | JInHelHas anredpa (Ha4aIBLHBIN)
KpUTHYeCKUi aHamu3 U | Tema 2. 1
CHUHTE3 HuHpopMauuy, | MaTeMaTu4ecKuit (HauanbHBIN)
IIPUMEHSTh CUCTEMHBIN | aHAIN3
noaxon Uit pemreHus | Tema 3. 1
IIOCTaBJICHHBIX 33124 JubdepeniyanbHblie (HavaJIbHBIN)
ypaBHEHUS
IToxa3aTenu n KPUMTECPHUH OICHUBaAHUA KOMHeTeHHI/Iﬁ,
OInmucCaHue MKaJa oncHuBaHusA
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 MareMaTuueckoro | Tema 2, VHMBHU1yaJIbHbIE
aHaJIn3a, muHerHoM | Tema 3, OIIPOCHI;
anreOppl;  HCIHOJIB30BAThH KOHTPOJIbHBIE
OCHOBHBIE IPUEMBI paboThI;
00paboTku JIOMAaITHIE
9KCIIEPUMEHTAIBHBIX 3a/1aHUS;
JAHHBIX; pellaTh TUIIOBbIE IPOMEXKYTOUHAs
3ajaud; oOpamarecs K aTTecTanus
MH(}OPMALIMOHHBIM (3auer)
CHUCTEMaM (UuTepHer,
CIpaBo4YHass M JApyras
MaTeMaTH4ecKas
JUTEPATYPA) TUTSt
IIOTIOJIHEHUSI U YTOYHEHUs
MaTeMaTUYECKUX 3HAHUU.
BJIAJIETh!
MaTeMaTH4YeCKUMHU
MOHATUAMH U CHUMBOJIAMH
e BBIPAKEHUS
KOJIMYECTBEHHBIX u
KaueCTBEHHBIX
OTHOIIICHHUH,
MaTeMaTH4YeCKUMHU
METOAaMHU M aJITOPUTMAMHU
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B IIPHUITOKCHUAX K
CCTCCTBCHHBIM HAYKaM.

@oHIbI OIIEHOYHBIX CPEJCTB MO AUCHUIINHEe «MaTeMaTHuKa

Bonpoce! 1151 ppoHTANBHBIX U MHAUBUAYAJBHBIX ONPOCOB:
Tema 1. Jluneiinas anceopa.
1. Kakue cucTeMbl JIMHEHHBIX aﬂre6paI/I‘ICCKI/IX ypaBHeHI/Iﬁ Ha3bIBAIOTCA

OIpeIeNIEHHbIMU, HEOTIPEIEIEHHBIMU, HECOBMECTHBIMU?

2. Kakoli siBiisieTcst KBaJipaTHasi CUCTEMa JIMHEHHBIX alreOpanyecKux ypaBHEHUH, eciiu
ee ONpeAeIUTeIb PaBEH HYJI0?

3. Kakoii nomxHa ObITh cUCTEMA JIMHEHHBIX anreOpanyecKux ypaBHEHUH, YTOOBI ee
MO>KHO ObLITO pemrate MeTooM Kpamepa?

4. Cucrema TMHEHWHBIX anreOpandeckux ypaBHEHH pemaercs meroaoMm ["aycca. Kak
y3HaTh, YTO OHA OIPEJICIICHHAs, HEOTIpEeieJIEHHAs!, HECOBMECTHasI?

5. Uro Takoe Marpuna? Kakumu MoryT ObITh MaTpuIbl?

6. Kakue maTpuiibl MOKHO TiepeMHOkaTh? Kak OHM mTepeMHOKar0TCs?

7. Yo Takoe onpenenuTenb BToporo nopsiaxa?

8. Uro Takoe onpenenuTenb TPEThEro nopsaka?

9. Yro Takoe MUHOP 2JIEMEHTA @;; ONPEAETUTENS?

10. Yro Takoe anreOpandecKkoe NOMOIHEHUE DIEMEHTA d;j ONPENCITUTENSA?

11. Yro 3HAUUT pa3oXUTh ONPEIAETUTENb 110 3JIEMEHTaM CTPOKU WK cTosona?

12. Kakast MaTpunia Ha3bIBaeTCs 0OpaTHON IO OTHOILLIEHUIO K JAaHHOM KBaJIpaTHON
maTpuue?

13. Kak 3anmcaTh KpaMEpOBCKYIO CUCTEMY JTMHEHHBIX alreOpandecKux YpaBHEHH B
MaTpuyHoOi popme?

14. Kak nmocTpouTh 00paTHYIO MaTpHILy JJIsl JAHHON KBaJpaTHON MaTPHIIbI C
OTpe/ieIUTeNeM, OTIINYHBIM OT HYJIS?

15. Yro takoe BekTOp? ero ;uimHa? opt BeKTopa?

16. ChopmynupyiiTe cBOMCTBA ONEpALUU CIOKEHHS BEKTOPOB.

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

18. Kakue HeCKOJIbKO BEKTOPOB Ha3bIBAKOTCS TMHEWHO 3aBUCUMBIMU? TUHEWHO
HE3aBUCUMBIMU?

19. Kak reomeTpudecku pacroiaratorcs napa uiM Tpoilka BEeKTOPOB JIMHEIHO
3aBHCUMBIX BEKTOPOB? JTMHEWHO HE3aBUCUMBIX BEKTOPOB?

20. Yo Takoe 6a3uc HEKOTOPOTO MHOXKECTBA BEKTOPOB? KOOPIMHATHI BEKTOPA B
BbIOpaHHOM Oa3uce?

21. ChopmynupyiTe MPABUIIO CIIOKEHUS IBYX BEKTOPOB, 3aJJAHHBIX PA3JIOKEHISIMH B
HEKOTOpoM Oa3uce.

22. ChopmynupyiTe MOHITHE TPSIMOYTOILHOTO 0a3rca U MPSIMOYTOIEHON
JIeKapTOBOM CUCTEMbI KOOPIUHAT.

23. Urto Takoe cKkalsipHOe, BEKTOPHOE M CMEIIaHHOe pou3BeieHue X BeKTopoB? Kak
uX BbUUCIATH? [lepeuncnuTe ux cBOMCTBAa M T€OMETPUUECKHIA CMBICII.
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Tema 2. Mamemamuueckuil ananus.
24. Kakoe 41cI0BO€ MHOKECTBO Ha3bIBACTCSl OTPAHMYEHHBIM CBEPXY?

25. Kakoe 4rcioBoe MHOXKECTBO Ha3bIBACTCSl OTPAHUYCHHBIM CHU3Y?

26. Kakoe 4rcioBoe MHOYKECTBO Ha3bIBACTCSl OTPAHUYCHHBIM CHU3Y?

27. Yto Ha3bIBacTCA TOYHOM BEpXHEH TPaHUIICH YUCIOBOTO MHOXKECTBA?

28. Uto Ha3bIBae€TCsl TOUYKOM HUIKHEH TPaHUIICH YUCIOBOTO MHOYKECTBA?

29. Yto Ha3bIBaeTCSI MOYJIEM JICHCTBUTEIIBHOTO Yncia?

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

31. Ilpu kakux ycioBusax |x + y| = —|x| + |y].

32. Hanmummre HepaBeHCTBA, CBA3BIBAIOIINE MOJYJIb CyMMBI H Pa3HOCTH JIBYX YHCEII C
CYMMOM U Pa3HOCTBIO UX MOJIYJIEH.

33. N3obpasure rpaduk GpyHKIMM Y = Sign x.

34. U3o6pasute rpapuk GQyHKIUU Yy = [x] — 1€J1as 4acTh YMCIIa X.

35. ChopmynupyiiTe TeopeMy O Mpejese OrpaHHIeHHOW MOHOTOHHON
GbyHKIMH(TIOCIEI0BATETLHOCTH ).

36. Jlaiite onpezenenue moustus lim,_,, f(x) = A Ha s3b1KE § — €.

37. Naiite onpenenenue mouatus lim,_,, f(x) = A, ucnonb3ys MOHATHE OECKOHEYHO
Mayiol QYHKIMH [IpU X — a.

38. ChopmymnupyiiTe TeOpeMy O CIKATOU MEPEMEHHOM.

39. ChopmymnupyiiTe TeopeMy O TPECIIEHOM IIePEX0/ie B HEPAaBESHCTBE.

40. ChopmynupyiiTe TeopeMy 00 OrpaHUICHHOCTH (PYHKIIMH, UMEIOIIEH mpees mpu
X - a.

41. ChopMynupyiiTe TEOPEMBI O MPeJesiaX CyMMBI, TPOU3BEACHUS U YaCTHOTO
(GyHKIMIA.

42. Chopmyaupyiite onpezaencuue noustus lim,_,,, f(x) = A Ha s13bike § — €.

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

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

45. JTaiite onpeneneHue MOHIATHA lim,,_,_,, f(x) = A.

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

47. Hanumure nepBblii 3aMevaTeIbHbIN Mpesies U Mpeieibl, CBI3aHHbIE C HUM.

48. Hanmmwute BTOPOH 3aMedaTeNbHBIN MPeIes U IPEAebl, CBSI3aHHbBIE C HHIM.

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

50. 27.Taiite onpenenenue moustust lim,_,, f(x) = .

51. Viconb3ys onpejieneHne NpoM3BOAHOM, HatinuTe y'(4), ecin y = /x.

52. TeomeTpuvecknii CMBICI IPOU3BOIHOW. HarmmmmTe ypaBHEeHHE KacaTeIbHOM K
rpaduky GyHKMM y = arctg x B Touke x = 1.

53. HaiiauTe yribl, o KOTOPBIMH MepeceKaroTes IuHuK x> + y? = 8, y? = 2x.

54. TIlpuBenute npumep GpyHKIUH, TpaduK KOTOPOH NMEeT B HEKOTOPOU TOUKE
BEPTUKAJIBHYIO KacaTeIbHYIO.

55. Haiigure /(1) u f{ (1), ecmu f(x) = |x — 1|e*. CymectByer mu f'(1)?

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

57. Yo MOXHO cKa3ath 0 qupdepenupyemoct cymmsl Gpyakuuit f(x) + g(x) B
TOYKE X = X €CIIH, B 9TO# Touke: a) hynkuus f (x) nuddepenuupyema, a pynkuus g(x) He
maddepentmpyema? 6) obe pyrkmuu f(x) u g(x) He quddepeHIUpyemMbI?
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58. Micnonb3ys onpejielieHHe, OKAKKUTE, 9To QYHKIMA Y = x2 — 2x
muddepeHipyema B Touke X = 2 u Haiaute e quddepeHian B 3Tol TOUKe.

59. SIBisiercs M HENIPEPHIBHOCTD (DYHKIIMU B TAHHOW TOYKE JOCTATOYHBIM YCIOBHEM
muddepentmpyemoctu? OTBET 000CHOBATH C MOMOIIBIO TPUMEPA.

60. s kakux pynkmuii quddepeniman paped npupamienuto? [Ipusenure mpumep.

61. Chopmynupyiite, B 4EM COCTOUT T€OMETPUICCKUN U (PU3NICCKUNA CMBICIT
nuddepennuana.

62. Uto moHMMAaETCs 101 MHBAPUAHTHOCTHIO (hOpMBI TIepBOTO auddepeHiuana?

63. Ucnonw3ys hopmyay miist Beraucienus auddepeniuana, Haiaure dy, eciu
y =Xx-sinx + cosx.

64. Ilyctp y = sinx, x = cos t Kakue U3 cienyromux paBeHCTB CIIPaBe I INBbI:
dylt% =0;dyl,_n = dx; dy|,_~ = — dt?

2 2
65. Mosker su cymiectBoBaTh f''(xg), ecnu He cymiectByert f'(xg)?

66. Haiimure f ™ (x), ecau f(x) = Inx - x.
67. Borunciure, MCIIOIb3Ys NpaBuiio Jlonuraiis:

) lim, o 5% ) lim, g xiwin,

68. Harnmmmre popmyiy Teitmopa must pyukuuu f(X) ¢ OCTATOYHBIM YICHOM B
dopme: a) [Teano; 6) Jlarpanxka.

69. Paznoxure Gpynxiuio f(x) = In cos x mo popmyne MaksiopeHa 10 4ieHos ¢ x*,

70. C momomnipio (hopMyIibl MakJIopeHa Wi KAaHOHUYECKUX PA3JI0KCHHUH IMTOTydnTe
npubIKEHHYIO (OPMYITY (OrpaHUUHBAACEH YIEHAMH IOPAAKA X 2) 11 QYHKIMIA:
a)y=v1+x,x-0,|x|<1;,6)y=In(1+3x),x -0, |x] <1/3.

e —\/1+bx

71. Haiigure uncna a u b takue, uto lim,._, —z = 1.

72. Viccnenyiite pyHKIMU B IOCTPOITE UX rpaduKu:
(x—-2)?(x+4) x 3
y=—r——0y=5—py=Vl-x%

4
73. Kaxoii n3 KOHyCOB, OITMCAHHBIX OKOJIO IaHHOTO Iapa pajuyca R, nmMeet

HauMEHbIINUNH 00BeEM?

74. Kakas QpyHKIUS Ha3bIBAaeTCs EPBOOOPA3HOI 10 OTHOIIEHUIO K GyHKIUH f (x),
3aJJaHHOM Ha JTaHHOM IIPOMEXYTKe?

75. Yem oTnmnyaroTcs JBe nepBooOpa3Hble PyHKUINHU 1JI1 OJHOM U TOM ke (PyHKIIMH Ha
OJIHOM U TOM K€ IPOMEXYTKE?

76. B 4em coCTOUT CBOWMCTBO JIMHEWHOCTH ISl HEOTIPECIICHHOTO HHTErpana?

7'7. 3anummuTe GopMyiTy HUHTETPUPOBAHUS 10 YaCTSIM B HEONPEEIIEHHOM UHTErpase.

78. Kaxyto moJICTAaHOBKY HY>KHO BBITIOJHHTS JIJISI pAalliOHAIA3AINT

WHTErpasa f R (3\'/}, W) dx?
79. YxaxuTe pariioHaTH3UPYIONIYIO ITOJACTAHOBKY JIJIS

unrerpanaf R (x, n/‘;ﬁ—:g) dx.

80. Kaxoii mHTETpa Ha3bIBaeTCsl HEOSPYITUMCS?

81. ChopmynupyiTe TOCTATOYHOE YCIOBHE CYNIECTBOBAHHUS TEPBOOOPA3HOM.
82. Yemy pasen [ F'(x) dx? [ dF (x)?

83. Uemy paBHa MPOM3BOAHASI HEONPEEIEHHOIO HHTErpasa?
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84. Tlokaxwurte, uro Gpyukiuu Fy(x) = —§0052x; F,(x) = sin?x sBnstorcs

MepBOOOPa3HBIMU OJTHOW U TOM k€ (DYHKIIMHM HAa YUCIIOBOM OCH.
85. JIoKaKuTe CIpaBeIMBOCTEL (POPMYJIIBI [Tst TabamuHoro uuterpana [ x™ dx; (n #

-1).
dx
86. JlokaxuTe CIIpaBeIMBOCTh (OPMYIIbI I TAGIUYHOrO MHTErpana [ prC
dx p?
87. Boruncaure unterpan [ ———; (g —= > 0), cBens ero k TabaudHOMy.
x2+px+q 4
dx p?
88. Brruucnure uHTETpat f ——— (g —— <0}, cBens ero k TabIMYHOMY.
x“+px+q 4
89. Brruncinre nHTErpall f L CBeJd €ro K TaOJIMYHOM
' p Vx2+px+q’ ¥

90. BbruucnuTe ¢ MOMOIIBIO HHTErPHPOBAHHUS 10 YacTsM [ x - sin ax dx.
91. BanuIuTe HHTETPATBHYIO CYMMY, COCTaBICHHYIO Ut QpyHkuuu f(x) Ha
npomexyTke [a; b]. OObsICHHTE CMBICI BETMYKH, BXOASAIINX B (hOPMYITY.

. . . b
92. Kakoii reoMeTpUYECKU CMBICI UMEET ONpeAeTICHHBIA HHTETpall fa f(x) dx, toe

f (x)- menpepbiBHAst HeOTpHUIIATEIbHAS (DYHKITHS?

93. ChopmynupyiitTe J0CTATOYHBIC YCIOBUS HHTErpHpyeMocTr GyHKuuu f (X) Ha
KOHEYHOM TIPOMEXYTKe [a, b].

94. Kakas QpyHKIUS Ha3bIBACTCS HHTETPUPYEMON Ha IPOMEKYTKe [a, b]?

95. Yemy pasen [, F'(x) dx? [} dF (x)?

96. ChopmynupyiiTe HEOOXOIMMOE YCIOBHE HHTETPUPYEMOCTH (DYHKITUH Ha
NPOMEKYTKE [a, b].

97. Yemy paBeH ONpeeNeHHbI HHTETPal OT HEYETHOU (QYHKIIMU TI0 CHMMETPUYHOMY
IPOMEKYTKY[—a; a]?

98. Ecnu mpenesnsl MHTETPUPOBAHUS IIOMEHATh MECTaMH, TO KaK H3MEHUTCS BETMYNHA
uHTerpana? Beipazure 310 cBOWCTBO (HOpMYIIOi.

99. ChopmynupyiiTe CBOMCTBO JIMHEHHOCTH OTIPEIEIIEHHOTO HHTETpaa.

100. ChopmynupyiiTe CBONCTBO, CBSI3bIBAIOLIEE 3HAKH (DYHKIIMU U ONPEEIEHHOTO
MHTETpaia Ha MPOMEXYTKe [a, b].

101. ChopmynupyiiTe CBOWCTBO 00 HHTETPUPOBAHUHN HEPABESHCTBA MEKITY
(GYHKIMSIMHU Ha IPOMEXYTKeE [a, b].

102. ChopmynupyiiTe CBOHCTBO 00 OLIEHKE MOAYJIS ONPENEICHHOr0 HHTErpaja.

103. Copmynupyiite TeopeMy O CpeIHEM IS ONPEIeIEHHOT0 HHTErpaia oT
HeNpepbIBHON (pyHKINH.

104. 3anmummte Gpopmyny Hetorona — JleitOHwua.

105. IlpuBeanTe TeOMETPUUYECKYIO HHTEPIPETALINIO TEOPEMBI O CPETHEM IS
OTIpeNIeIEHHOTO MHTETpaa.

106. Yro Takoe cpeaHee (MHTErpanbHOE) 3HaUeHHe GYHKIHH f(X) HA TPOMEKYTKE
[a, b]?

107. ChopmynupyiitTe onpeaesieHue HeCOOCTBEHHOTO HTerpaia 1-ro poaa ¢
0ECKOHEUHBIM BEPXHHUM MPEEIIOM OT HETIPEPHIBHON (PYHKIIHH.

108. Chopmynupyiite onpeneneHrne HeCOOCTBEHHOro HHTerpaia 1-ro poaa ¢
0ECKOHEUHBIM HIKHUM IPEJICIIOM OT HENPEphIBHON (QYHKIINU.

109. Kakoif HecOOCTBEHHBII UHTErpall HA3bIBAETCS A0COIIOTHO CXOAAIIUMCS ?
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o +00 dx
110. Ykaxure, 118 KaKHX 3HAUYEHHI [TapaMeTpa P WHTErpal fa > (a>0)

SBIISICTCS CXOAALIMMCS, a U KaKUX 3HAUCHHH — pacXoIAIIUMCS

111. 3anumute GopmMyIibl, BRIpaXKaronue CBONCTBO JIMHEHHOCTH 11 HECOOCTBEHHOTO
MHTErpasia ¢ 0€CKOHEYHBIM BEPXHUM IPEIECIIOM.

112. Chopmynupyiite npru3HaK CpaBHEHUS B KOHEYHOU (hopMe Ha mpuMepe
HECOOCTBEHHBIX UHTETPAJIOB 1-T0O poia ¢ 6€CKOHEYHBIM BEPXHUM MPEIEIIOM.

113. Yro Takoe noxHbii quddepernman pykuun z = f(x,y)?

114. 3anumute Gopmyiy, ONpeneNIIONyI0 YaCTHYIO MPOU3BOAHYIO (PYHKIUU
z = f(x,y) no nepemeHHOH y B Touke My (xg, Yo)-

115. Kakas ¢pyHKIUS ABYX apryMEHTOB Ha3bIBaeTCs TudhepeHunpyemMoii?

116. 3anumute Gopmyiy, BIpaXaronlyro MoJHbIN quddepeHnnan GyHKIuN Z =
f(x,y) gepe3 e€ yacTHBIC MPOU3BOTHBIC.

117. 3anumute Gopmyiy, BRIpakKaroluyr0 BTOpor MoiHbIN quddepennnan GyHKIuu
z = f(x,y) uepe3 e€ yaCTHbIC TPOU3BOIHBIC.

118. Kak cooTHOCSTCS MEXIY COOOH CBOWCTBA HEMPEPHIBHOCTH H
mubdepeHIPYyeMOCTH PYHKIIMH BYX EPEMEHHBIX?

119. Kaxkas ¢pynkuus z = f(x,y) Ha3pIBaeTCs HEMIPEPBIBHOM B Touke My (xq, Vo)?

120. Kak onpeaensieTcst eBKINA0BO pacctosinue p(My, M,) Mexay IByMsl TOUKaMU
M (xil), . x,%))n M (xiz), . x,(,f)) M-MEPHOT0 MPOCTpPaHCTBA?

121. Kakas Touka MHO>KecTBa E Ha3bIBaeTcs BHYTpEeHHEN? TpaHUYHOI?

122. Yto Takoe -OKpecTHOCTh TOUKH M, (xio), xéo), - x,(,?))?

123. Kakoe MHOeCTBO E Ha3bpIBaeTCS OrpaHUYCHHBIM? 3aMKHYTBIM? CBSI3HBIM?

124. Chopmynupyiite onpenenenue npenena pyukuuu f (M) = f(x,y) B Touke
Mo (0, Yo)-

125. ChopmynupyiiTe TEOpeMy O PAaBEHCTBE BTOPHIX CMEIIAHHBIX TIPON3BOIHBIX
dyskimn z = f(x, y).

126. Kak cooTHOCSTCS MKy co00# cBONCTBA JU(HepeHIIMPYEMOCTH U
CYIIIECTBOBAHHMS MEPBBIX YaCTHBIX MPOU3BOAHBIX QPyHKIMH Z = f(X,y)?

127. ChopmynupyiitTe onpeaeseHue Mpou3BOIHON QyHKITHH

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

129. 3anummte GopmyiTy, BEIpaKaroNIyro Ipou3BoaHY0 GyHKINN U = f(X,Y, Z) 1o
HAIPABIICHUIO BEKTOPA 10 = (cosa, cosf3, cosy) uepe3 YacTHBIC TPOU3BOTHBIC (DYHKITUHU U.

130. 3anumuTe Gopmyiy, CBA3bIBarOILYIO grad U U MPOU3BOJHYIO 2—1; B 33JJaHHOU
TOYKE CKaJIIPHOT'O MOJIS U.

131. Kak cBsi3aHbl HanpaBiIeHus: HauOoJbILero pocrta GyHkuuu u = f(x,y,z) ¢

BekTopoM grad u B paccMaTpuBaemoit Touke M (x,y, z)?

Jdu . Ou o
132. Beipa3zute max —- 1 min —- yepes grad u B 3aJaHHO¥ TOYKE CKaISIPHOTO TOJIS U.

i) o
133. 3anummute Gopmyy I IPOU3BOIHON 5 croxuot pyrkinu z = z(W,v), U=
u(x,y), v=v(xy).
) " .
134. 3anumute Gopmyny i IPOU3BOIHON d—i HESIBHOU (PYHKLIMH, 3a/JaHHOMN

ypaBHeHueM F(x,y) = 0.
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0z 0z

135. 3anumute GopmMyIIbl 71 TPOU3BOIHBIX 3%’ 3y

HESIBHOW (PYHKITUH, 3aTaHHOMN

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

136. ChopmynupyiiTe onpeneicHne JOKAIbHOTO MaKCUMyMa (JIOKaTbHOTO
MuHEMyMa) GyHKIuu Z = f(x,y) B Touke My(xg, Vo)-

137. ChopmynupyiiTe HEOOXOIUMBIE YCIOBHUS, & TAK)KE JOCTATOYHBIC YCIOBHS
sKcTpeMyMa QyHKIuH Z = f(x,y).

138. ChopmynupyiiTe mpaBuIo OTHICKaHUS HAUOOIBIIErO U HAMMCHBIIIETO 3HAYCHHIA
¢ynkuuu z = f(x,y) B OrpaHUYEHHON 3aMKHYTOI 00J1aCTH.

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

140. ChopmynupyiitTe onpeesieHle yeIoBHOTO MakcuMyMa ¢pyHkuuu U = f (M) npu
cBsizu (M) = 0 (paccMoTpuTe Ciaydaid ABYX WIH TPEX MEPEMEHHBIX).

141. ChopmynupyiiTe HEOOXOIUMBIE YCIOBUS YCIOBHOTO SKCTpeMyMa (DYHKITUU
u = f(M) npu cBsizu @ (M) = 0 nmo merony Jlarpanxka (paccMOTpUTE CiTy4ail IBYX WIH TPEX
NIEPEMEHHBIX).

142. Chopmynupyiite Teopemy Beliepmtpacca 06 orpaHn4eHHOCTH QYHKIUH,
HETPEPHIBHON B 3aMKHYTOW OTPaHUYCHHOU 00JIaCTH.

143. Chopmynupyiite Teopemy Beliepitpacca o cyliecTBOBaHUM HAHOOJIBIIETO U
HAMMEHBIIIETO 3HAYCHUH (PYHKIMH, HEMPEPHIBHON B 3aMKHYTON OIpaHUYEHHON 00JIACTH.

Tema 3. Jluppepenyuanvuvie ypasHeHusl.
144. KakoB reoMeTpudeckuid cMbICl ypaBHenus y =f (x, y). Hanucars ypaBHeHue

KacaTeJbHOM K MHTerpaabHOI KpuBoil ypaBHenus y' = x2y? B Touxe My(1, 2).

145. [aiite onpenernenne N30KINHBI AuddepeHnnanpHoro ypasuenus y =f (x, y).
W30knuHbl ypaBHeHHs Y’ = x2/y ecTb: A) okpysxkHnocTu; B) npsameie; C) napa6oisr; D)
runepooisr; E) smmuncer; F) Het npaB. oTBeTa.

146. Jlano ypasaenue y' = x2 — 2x + y. Hanuimure ypaBHeHHE JTUHUU BO3MOKHBIX
TOYEK IKCTPEMYMOB €r0 HHTErPAIbHBIX KPUBBIX. ClenanTe 4epTéx.

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

148. Haiinute BCe pelieHus ypaBHeHus xy' =y + /y? — x2.

149. Haiingute oOmue perieHus (MHTerpaiibl) ypaBHEHUI:

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

151. HaiinuTe BCe MMHUM, Y KOTOPBIX OTPE30K KacaTeIbHON MEXIY TOUKOW KacaHUs U
OCBI0 a0CIIMCC JICIUTCS TOTOJIaM B TOUKE IMEPECEYCHUS C OChI0 OpIMHAT. YKa3aHHeE:
Hcnonp3yiiTe ypaBHEHHE KacaTeIbHON K KPUBOM.

152. Chopmymupyiite Teopemy Komm miist ypasaenus y'' = f(x,y,y"). Kakos
reOMETPHYECKHH CMBICI HadyalbHbIX yenosuil y(0) = —1, y'(0) = 1 ms aToro ypaBHeHwus?
N300pa3uTe npuOIMKEHHO HHTETPATbHYIO KPHBYIO B OKPECTHOCTH HAYaIbHON TOYKH, CUATASI
aust onpeesieHHocT Yy’ > 0 B 3TOH OKPECTHOCTH.

153. Haiitu 3HaueHHe oL, IPH KOTOPOM (QYHKIHUA Y = X2 ABJIAETCS pENIEHHEM
ypasaenus x(x — 1)y" — (2x — 1)y’ + ay = 0.

154. Jlano ypasuenue: y''3 + xy” = 2y’. C moMoIIbI0 KaKo# MoJCTaHOBKA MOKHO
NOHU3UTH ero Nopsaok? Hamumure oOImuii BUa TaKUX ypaBHEHUH.

155. Haiigute obmiue peeHus ypaBHEHHI METOIOM MOHUKESHHUSI TTOPSIJIKA: a)

y’=lnx;6)y" = y;’ + x.
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156. Pemmre 3anauy Koum: yy =(y )% —(y)3; y(1)=1, y (1) =1.
157. Kaxk ¢ momoipio pyHIaMeHTaIbHON CUCTEMBI petieHuil V4 (x), ... , Yn(x)

3anucarthb obuiee penienue ypasaenus L[y] = 0? [Touemy HyseBoe pelIeHHE HE MOXKET

BXOJHTH B QyHIAMEHTAIBHYIO CUCTEMY pemieHuii ypasHenus L[y] = 07

158. JTano ypasuenue: y'' — 5y’ + ay = 0. [Ipy KakoM 3HaYE€HUH 0. IUCIIO 3 OyaeT

KOPHEM €ro XapakTepuUCcTUUecKoro ypaBHeHus? Haiitu oOliee perieHrne JaHHOTO

muddepeHIaTbHOT0 YpaBHEHUSI IPU HAMIEHHOM 3HAYEHUH 0.

Kpurepun u 1mKana OIEHMBAHUS 1O OLIGHOYHOMY CPEICTBY «(PpPOHTAIbHBIA U
VHIVBUAYAJIBHBIN OIIPOCY

[Ixana oneHuBaHusg

Kputepuit onenuBanust

OoTIINYHO (5)

CryneHT TIyOOKO M B TOJHOM O0BEME BIAJEET MPOrPAMMHBIM
MatepuaioM. ['paMOTHO, ucUepIbIBalOILE U JOTMYHO €ro U3JlaraeT B
YCTHOM  WJIM  NUChMEHHOW  ¢opme. Ilpu  3TOM  3Haer
PEKOMEH/I0BAaHHYIO JINTEPATYypy, MPOSBISET TBOPUYECKUN MOAXOI B
OTBETaX HAa BONPOCHI M MPABUIBHO OOOCHOBHIBAECT MPUHSTHIC
pelIeHMs], XOpOLIO BJIaJeeT YMEHUAMU U HaBbIKAMHU IIpHU
BBINTOJIHEHUH MTPAKTUYECKHX 3a/1a4.

xoportio (4)

CryneHT 3HaeT IPOrpaMMHBIM Marepual, T'PaMOTHO M IO CYTH
U3JaraeT ero B YCTHOW WIM THUCBMEHHOW (opme, IOImycKas
HE3HAYUTEIIbHbIE HETOYHOCTU B  YTBEP)KIEHUSAX, TPAKTOBKaX,
ONpPENEICHUAX M KaTeropusx WIA HE3HAYUTEIbHOE KOJIMYECTBO
omnbok. Ilpu »3TOM Brazeer HEOOXOAMMBIMH YMEHHSAMH U
HAaBBIKAMM IIPH BBIITOJTHEHUH IPAKTUYECKUX 3a]1a4.

YAOBJICTBOPUTCIBHO

(3)

CTyneHT 3HaeT TOJBKO OCHOBHOH MpOrpaMMHBIA MaTepua,
JIOITYCKAeT HETOYHOCTH, HEAOCTATOYHO YETKHE (HOPMYITUPOBKH,
HETOCJIEJIOBATEIbHOCTh B OTBETAX, HW3JIaraéMbIX B YCTHOW WIIU
nuceMeHHOU (opme. [Ipu 3TOM HEOCTATOYHO BiIa/IeeT YMECHUSIMH H
HaBBIKAMU TIPU BBIMIOJIHEHUH MPAKTHUYECKUX 3anad. Jlomyckaer o
30% omnboK B U3JIaraeMbIX OTBETAX.

HCYHAOBJICTBOPUTECIIBHO

(@)

CTyneHT He 3HaeT 3HAYUTENIBHON YacTH NMPOTrpaMMHOI0 MaTepHuaa.
I[Ipy  sromM  fomyckaeT  NpUHIMIMAIbHBIE  OIIMOKM B
JI0Ka3aTelIbCTBaX, B TPAKTOBKE IOHATHUN M KATETOPUM, IPOSBIISAET
HU3KYK KYJIbTYpy 3HAaHUMH, HE BJIAJICET OCHOBHBIMH YMEHUSIMH U
HaBbIKAMHU IIpU BBINOJHEHUM IpaKkTHYeCKHX 3azad. CryaeHT
OTKAa3bIBAETCSI OT OTBETOB Ha JIOIIOJIHUTENIBHBIE BOIPOCHI

TunoBble BAPpUAHTHI KOHTPOJILHBIX padoT:
Tema 1. Jluneiinas anceopa.

Bapuant Ne 0

1. Pemnts cucreMy JIMHENMHBIX ypaBHEHUH MeTo1oM Kpamepa

3X1+2X2+x3:5
2x1 +3x, +x3=1
2x1 +x, +3x3 =11

2. BeIUHCIUTE OIIPCACIIUTCIIb

1 11 1
1 2 3 4
1 3 6 10
1 4 10 20
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3. Pemnthb cuctemMy TMHEWHBIX YPAaBHEHUN MaTPUYHBIM METOJOM
1x; —2x, +3x3 =6
{le + 3x, —4x3 =20
3x; —2x, —5x3 =6

4. Haiitu maTpuily, oOpaTHYIO K JaHHOM
2 1 1
(s 1 3)
2 1 2

5. PemmuTh cuctemMy JIMHEHHBIX YpaBHEHU MeTo10M ["aycca
4x, —3x, +2x3 =9
{le +5x, —3x3 =4
5x; + 6x, —2x3; =18

Tema 3. Mamemamuueckuii auanus («Beedenue 6 mamemamuyeckuti
AHANU3Y).

Bapuant Ne 0
1. Haiitu oGsacTh onpeaeneHns 3aJaHHbIX (yHKINH.
B x+2+1 _In(1+x)
Y= 1—3x " x2 A
2. Haiitu npenensl.
. 3x°+2x*—3x+1 . 2x% —7x +3
m ————————————————
x50 23 + 4x2 + 3x — B x3 %% — 8x + 15
3. Mcnonp3ys 3aMevaTenbHbIe TTPEIeibl, BEBIYUCIIHATD:
. 1 — cos3x | 3x 4 3\ 2+
im———s— '
x>0  3x2 xl—r>rolo <3x + 5)

4. Haiitn peaciibl, UCIIOJIB3Yys SKBUBAJICHTHBIC OCCKOHEYHO MaJibIe (I)YHKI_II/II/I

In(1 + 3x2) (e -1)
—_— lim——
x>0 x3 —5x2 x—0 X

5. UccnenoBath (yHKIMIO HA HENIPEPBIBHOCTh, HAWTH TOUKH pa3pbiBa QYHKIUHM U YCTAHOBUTH
ux xapaktep. CaenaTb cXxeMaTHUECKUM YepTex.

1 2x+4;x<—1
f(x)=2x3+1 x*+2;,-1<x<1
2x;x > 1

Tema 3. [ugppepenyuanvruvie ypasrenus.
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BapuanTt Ne 0
1. Haittu ob6miee pemenne v pemuTh 3aaady Komu ms muddepeHnaibHbpIX ypaBHEHUH ¢
pa3IeNIOIUMUCS TIEPEMEHHBIMHU:

xy' —ylny =0 Y 2_‘/_'
y(0) = 1.

2. Haiitu ob1ee pemienne win pemuTsh 3aaady Komm st oqHOpOAHBIX JuddepeHnranbHbIX
YPaBHEHUH IIEPBOTO MOPsJIKa.

xy?y' — (x3 +y%) = 0; ydx +_2(\/xy —x)dy =0
y() =1

3. Haiitu o0mue permeHust TMHEWHBIX T depeHInaTbHbIX YPaBHEHUN IEPBOTO MOPSIKA!

—x2
y' + tgxy = —cosx; y + 2y _€

X X

4. Haiitu obmiee pemeHue wiv pemmuts 3agady Komm mis nuddepeHnuanbHbIX ypaBHEHHHA
BTOPOTO MOPSJIKA, TOMYCKAIOMINX HOHIKSCHNE TTOPS/IKA
2 2x

" — cosbx = —; "_ "= (;
Y Vx Y Te+1”

5. Haiitm pemenust nuHEHHBIX Au(QEepeHINANBHBIX YPaBHEHUH BTOPOTOo TMOpsAKa C
MOCTOSTHHBIMH KO3 UIIMCHTaMH

yII + zyl — O, yll _ Zyl _ 3y — e4-x’

Kputepun W Imikajga OIEHUBAHUSA IO OIICHOYHOMY CPEJICTBY «KOHTpPOJIbHAS
paboTta»

[IIkaJyia OLIEHUBAHHUS Kpurepuii onieHnBaHus

) KonTponbHast paboTa BbIIIOJIHEHA HA BBICOKOM YPOBHE
(mpaBuibHBIE 0TBETHI 1aHbl Ha 90-100% BompocoB/3anay)

4 KonTponbHast paboTa BBIIOJIHEHA HA CPEHEM YPOBHE
(mpaBUJIBLHBIC OTBETHI IaHBI HA 75-89% BompocoB/3aaaq)

3 KonTponbHas paboTa BbIIIOJIHEHA HA HU3KOM YpOBHE (TMpaBUIIbHBIE
oTBeTHI AaHbl Ha 50-74% Bonpocos/3aaay)

2 KonrtpomnbHas paboTa BhIIIOJHEHA HA HEYJOBJIECTBOPUTEIHHOM
ypoBHe (TpaBUJIbHBIE OTBETHI 1aHbl MeHee ueM Ha 50%)
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Tumosbie BApUAHTHI JOMALIHUX 3aJaAHUI:

Bapuant Ne 0

1. JlaHbl KOOPAMHATHI BEPIIMH TpeyroibHuKa ABC:
A(—8; —3); B(4; —12); C(8; 10).
HeoOxonumMo HaliTu:
— JJMHY cTOpoHbI AB,;
— ypaBHeHue cTopoH AB u BC u ux yrioBbie KO3 PHUITUEHTHI,
— yroua Y mexnay npsimeiMu AB u BC B pangnaHax;
— ypaBHeHHUE BbICOTHI CD U ee IuHYy;
— ypaBHeHue Menuanbl AE v KoopauHaThl TOUKU KIiepeceueHus 3TON MeIuaHsbl ¢
BeIcoTOM CD;
— YpaBHEHHUE NPIMOIL, KOTOpas NMPOXOJUT uyepe3 Touky K mapasmienbHo K ctopoHe AB;
— KOoOpAHWHATHI TOUKHU F (Xf, Yr), KOTOpas HAXOIUTCS CHMMETPUYHO TOUYKE A
OTHOCHUTEJBHO npsMoit CD.

2. Jano: Touka A(2;5) wm mpsmas y = 1. HeobOXxomumMo COCTaBUTH ypaBHEHHE
T€OMETPUYECKOT0 MECTa TOYEK, PaBHOYAAICHHBIX OT 3aJaHHOH TOKU A(Xy,Y4) W TpsIMOi
y=d.

[ToyueHHOE ypaBHEHHE NPUBECTH K MIPOCTEHILIEMY BUIY M IOCTPOUTH IParK KPUBOH.

3. 3ajaHbl JBE CUCTEMBI JINHENHBIX ypaBHEHUH. PemnTh nepByro cucremy metogom Kpamepa.
Ilomy4eHHBIN NpU pELICHUM MEPBOM CUCTEMBI PE3YJBTAT IIPOBEPHUTH C IOMOIIBIO METOAA
oOpartHo# MaTpulbl. Bropyto cuctemy pemuTs ¢ momolnbsio Metoza ["aycca.

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

4. lanbl koopAauHaTH! BepuH nupamuast ABCD:
A(Z; =3; 1), B(6; 1; —1), C(%; 8;-9), D(2; —1; 2).
Heobxoaumo:
— 3anucatb BeKTOpblAB, AC, AD B 0pTOHOpMaJILHOH cHCTEME {?j, E} Y HaliTU MOAYJIH
ITUX BEKTOPOB.
— Haiitu yron mexny BeKTOpaMu AB u AC.
—  Haiiti npoekmuio Bextopa AD Ha BekTop AB.
—  Bpruucnute mmomaas rpanu ABC.

— Haiitu o6bem nupamunst ABCD.

5. JlaHbl KOOPAVHATHI YETHIPEX TOYEK:
A(=3; =2; —4),B(—4; 2; =7),C(5; 0; 3),M(—-1; 3; 0).
Heo0xonumo:
— CocTaBuTh ypaBHEHHE IIJIOCKOCTH (), KOTOpas MpoxoauT uepe3 Touku A4, B u C.
— CocTaBUTh KAHOHWYECKUE YPABHEHMSI IPSAMOIL, KOTOpast IPOXOIUT uepe3 TOUKy M
NEPIEHIUKYIISPHO K IJIOCKOCTH Q.
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— Haiitu Touku nepeceueHus NOJy4EHHOU MPSMOM € TUNIOCKOCThIO Q U ¢©
KOOpAUWHATHBIMU Tu10cKOCTIMU XOY,X0Z, YOZ.
— Haiitu paccrostnue ot Touku M 10 miockoctH Q.

6. Beruncnuth cinepyroniue npeaesnsl (He moab3ysch npaBuiom Jlonuras).

i x3—2x%+3 i x%+2 i 2x% —3x —2
xow 4x2 + 3x + 2 xow 3x2 + 2x — 1 *52 x2 + 3x + 10
3x2+8x+5 Vix+4—1 2 _Jx—3
im lim ~— ——— lim =
x--13x*4+9x + 6 x—>-3 x2—90 x>7 x%2—49
1-— 4 in3 2
lim—— > jm 0% lim(1 + 4x)*
x—0 X x—0 thx x—0
x — 1 x+2
lim( >
x-0\x + 3

7. 3aganuyto (yHkmuo Y = f(x) WccaeqoBath Ha HENPEPHIBHOCTH M BBIICHUTH XapakTep
ToueK pa3zpbiBa. Cenarb cXxeMaTHUECKUi rpaduk

(x?, ecd x <0
[ x e T
4L f(x)=4tg§’ ecsu O_x_z
= 42— T
f() * ll, eciu x > —
2
8. Haiiti nepByro Mpou3BOAHYIO V', 3aJaHHbBIX ()YHKIIHIA:
y:2(3x3+4x2—x—2) y=x—ln(2+ex+2 ezx+ex+1)
15vx +1
y = arctg (—tgx — Ctgx) = sinV3 + L sin3x
V2 y =i 3 cosbx
9. HaiiTi niepByI0 MPOU3BOIHYIO V', 38/laHHBIX (QYHKIIUIA:
3t2+1
X =—7,
(1/2)In(arctgx) 3t3
y = (arctgx) & y=x-e” 3
ky = sin <— + t)

10. Mana ¢ynkuus y = f(x) U ABa 3HA4EHUs apryMeHTa x, M X,. HeoOxoaumo HaiiTu
npuOJIMKEHHOE 3HAYCHHE JAaHHOW (PYHKIIUH MPH X = X, UCIIOJIB3Ysl €€ 3HAUCHHE MPH X = X
U 3aMeHss npupoct Ay ¢yHkimu y = f(Xx) cooTBeTCTBYIOUMM AuddepeHnmaiom dy:

y = V/3x2 + 8x — 16; y = cos(x);
X1 = 4‘, Xy = 3,94‘ X1 = 600; Xy = 63°.
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11. BBIOJIHUTH MMOJTHOE UCCIIEOBAaHUE 3aJaHHBIX (PYHKITUH U TOCTPOUTH X IPaduKH:

3 2x
y:x +4 y:e_ y=x3—-3x*+3

x2

12. icionb3yst MeToabl AuQdepeHInaibHOr0 BHIUUCICHHS, PEIIUTD Cileayrolne Gusndeckue
3a/1a4u:

. t
1. Ilpu noaroToBKe K 3K3aMEHY CTYJAEHT 3a t IHEel u3ydaer (m)-IO 4acThb Kypca U

3a0biBaeT (o - t)-10 yacTh. CKOJIBKO JHEW HYKHO MOTPATUTH HA MIOATOTOBKY, YTOOBI
ObuTa M3yyeHa MaKCUMallbHas 4yacTh Kypca? Pemuts 3agady npu yciaoBUH, YTO
k = 3a =1/48.

2. Teno maccoii my = 3000 Kr maaet ¢ BBICOTEI H METPOB U TepsieT Maccy (Cropaer)
MPOMOPLUOHANILHO BpeMeHU najieHus. Koaduiuent nponopunoHansHocTd k =
100 kr/c. CuuTas, uto HayanbHas ckopocts V, = 0, yckopenue g = 10 mM/c, Haiitu
HauOOJIBIIYI0 KHHETUYECKYIO SHEPTHIO Tena. PemuTh 3agauy npu ycIoBUH, YTO
H = 1805 M.

Kputepuu u 1kajia OlEHUBAHUS MO OIEHOYHOMY CPEJCTBY «HHIMBHIyaIbHbIC
3aIaHUD)

[Ixana OLICHUBAHUS Kpurepuii onieHuBanus
(uHTEpBaI OAIITOB)
3auTeHo [IpaBunsHo pemrensl 90-100% 3anannii
He 3auteno [IpaBunbHO peuiensl MmeHee 90% 3aganuit

OueHovHbIE CpeCTBA ISl IPOMEKYTOYHOM aTTecTaluu (3a4er)

3a4€T BBICTABIISICTCS IIpru YyCJIOBHHM BBIIIOJHCHUSA CTYACHTOM BCEX
MepOHpI/IHTI/Iﬁ TEKYHICTO KOHTPOJIA C MOJOXKUTCIbHBIM PE3YJIbTATOM
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JInct u3MeHeHu U JOIIOJTHEHU N

/o

Bunre! nomonuenuii u
U3MEHEHUN

Jlata 1 HOMep NMPOTOKOJIA
3acemanus Kapeapsl
(xadenp), Ha KOTOPOM
OBUIN PaCCMOTPEHBI U
0J100pEHBI N3MEHEHUS U
JIOTIOJTHEHHSI

[Toamucs (¢
pacmugpoBKOif)
3aBejyroniero kadenpoit
(3aBemyromux Kadeapamn)
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JKCNepPTHOE 3aKJII0YeHne

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

[Ipenymaraembie  OpMBI W CpPEACTBA TEKYIIETO W IPOMEKYTOYHOTO
KOHTPOJISI ~ aJeKBaTHBI  IEJsIM W 3aja4aM  peaJin3alldd  OCHOBHOM
npodeccuoHanbHOM  00pa30BaTENbHOM  MPOTpaMMbl O  HAMPaBJICHUIO
rmoaroToBku 38.03.01 DxoHOMUKA.

OrneHouHBIE CpeACTBA JUISI  TEKYIIETO KOHTPOJS — YCIIEBaeMOCTH,
MIPOMEKYTOUYHOM aTTeCTAIlMU 0 UTOTaM OCBOEHUS AUCIUIIIMHBI MPECTaBICHBI
B IIOJIHOM O0OBEME.

Buael o1eHOYHBIX CpPEACTB, BKIIOYEHHBIE B TMPEACTaBICHHBIA (OH],
OTBEYAIOT OCHOBHBIM NMpuHIUIaM GopmupoBanus GOC.

PazpabotanHbiii ¥ mpencTaBICHHBIN IS SKCIEPTU3bI (POH OIEHOYHBIX
CPEICTB PEKOMEHIYEeTCS K HCIOJB30BAHUIO B  IIPOIECCE IMOJATOTOBKHU
oOydJaromuxcs, 1Mo yKka3aHHOMY HallpaBJICHHIO.

[Ipencenarens ydeOHO-METOIUYECKOM

KOMUCCHU bakynbTeTa
KOMIIbIOTEPHBIX CHUCTEM u
UH(OPMAITMOHHBIX TEXHOJIOTUH H.H. Berposa
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