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JIuct cornacoBanus PITY /]

PaGouas mporpamma yueOHON OUCHUIUIMHBI «MareMaTHka» II0 HampaBJICHHIO
noaroroBku 38.03.01 Dxonomuka. — 14 c.

PaGoyas nporpamma y4eOHO#M AuCHMIUIMHBI «MareMaTuka» COCTaBlI€Ha Ha OCHOBE
(enepansHOro roCyIapCcTBEHHOrO 00pa30BaTeIbHOTO CTAaHJapTa BBICIIETO 0Opa3oBaHMs I10
HanpasyieHuo moarotoBkd 38.03.01 DkoHOMHEKa, YTBEPXKISHHOTO NMpHKa3oM MuHHCTEpCTBA
HayKM W BbICHIEr0 oOpazoBanus Poccuiickoit @eneparmu ot 12 aBrycra 2020 roma Ne 954 (c
M3MEHEHHSIMH ¥ JIOTIOJIHEHUSIMH), 3aperHCTPUPOBAHHOIO B MMHHCTEPCTBE IOCTHILIUH
Poccuiickoit ®enepamuun 25 arycra 2020 roma 3a No 59425, ywe6GHOro ImnasHa Io
HanpasieHuto noaroroBku 38.03.01 DxoHoMuka, (Mpoduib «byxraaTepckuil yder, aHallu3 U
aymut») u I[lonoxenus o paboueidt mporpamme yueOHO# mucrumuasl B ®I'BOY BO
«JITY um. B. dansy.

COCTABUTEIJIb
KaH. TEXH. HayK, JIOIl., TOIEHT Kadeaphl MpUKIagHoi MaTremaTuku Masslii [1. B.

Pabouast mporpaMMa AMCHMIUIMHBI yTBEPXKIEHA Ha 3acelNaHHM JPbI TIPHUKJIAHON
MaTeMaTHKH s
18 anpens 2023 ., mpotokost Ne 10 :
v ) o N 3
3aBeyronuit kageapoit MpuKIagHONR MaTEMaTUKH : Mansrii B. B.

[lepeyTBepxkaeHa: «__ » 20 I., TpOoTOKOJ No 5. 0 o)

CornacoBana:
JlekaH 5KOHOMHYECKOTO (aKyIbTeTa TXop B G,

PexomennoBaHa Ha 3acelaHUHU yqe6Ho-éJ;oanM KoMHCCHH  (aKyJbTeTa

KOMITBIOTEPHBIX CUCTEM U HH(DOPMAIIMOHHBIX TEXHOJIOTHH
19 anmpens 2023 r., mpotokon Ne 8

[Ipencenarens y4yeOHO-METOIUYECKOM KOMHCCHHU (baKynLT‘i? KOMIIBIOTEPHBIX CHUCTEM H

HH(POPMAITMOHHBIX TEXHOJIOTHH R Berposa H. H.
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CTpyKTypa U cojep:KaHue TUCUUILIHHBI

1. leau u 3a1a4M JMCUMILINHBI, €e MECTO B y4eOHOM Mpoliecce

JluciuiuiiHa MpeAcTaBiIsieT CO0OM H3JI0KEHUE OCHOBHBIX IMOJIOKEHUMN
MaTE€MaTUKH, HEOOXOAMMBIX J/Jii TMOHUMAHUS U WCIOJIb30BAHUS OCHOBHBIX
3aKOHOB  €CTECTBEHHOHAYYHBIX WM  DKOHOMHMYECKMX  JUCLMIUIMH B
poecCUOHaNBbHOMN eI TeIbHOCTH.

[lenbp u3ydyeHUs AUCIUIUIMHBI — OBJIAJICHUE CTYJIEHTaMU HEOOXOIMMBIM
MaTeMaTUYECKUM armnapaToM, MOMOTAOIIUM aHAIU3UPOBATh, MOACIUPOBATH U
pelaTh 3a/1a4i B paMKax MPUKIAIHBIX UCCIEIOBAHUMN.

3ajaun: pa3BUTHUE JOTUYECKOTO M aOCTPAKTHOTO MBIILICHUS CTYACHTOB;
OBJIaJICHUE CTYJACHTAMU METOJIaMH HCCJICIOBAHUSI U PEIICHUS MaTEeMaTUYECKUX
3a/1a4, BBIPA0OTKA Yy CTYJACHTOB YMEHHUSI CaMOCTOSITEJIbHO PacCIIUpPSTh CBOU
MAaTeMaTUYECKUE 3HAHUS U MPOBOAUTH MATEMATUUYECKUN aHAIN3 IMPUKIAIHBIX
3a/1ad4.

2. Mecto nucunimuiuabl B ctpykrype OIIOII BO

Hucrumnaa «MatemaTika» BXOAUT B 00S3aTE€NbHYIO YacTh y4eOHOIo
TJIaHa.

HeoOxoaumbiMKu  yCIIOBUAMM 111 OCBOCHHUS JUCIMIUIAHBI  SIBIISIOTCS:
3HAaHUE DJJIEMEHTApHON MaTEeMaTUKHU: aireOpbl, TeOMETPUHU, IJIEMEHTAPHBIX
(GyHKIIUN 1 OCHOB MAaTEMAaTHUYECKOTO aHaJIN3a; YMEHUS peliaTh TUIIOBBIC 3a/1auu
AJIEMEHTAPHONM  MaTeMaTUKH, HaBBIKM  MBICIUTEIBHOU  JIEATEIIbHOCTH,
JIOTUYECKOTO aHAJIN3a, MATEMATUYECKOTO U T€OMETPUUYECKOTO MBIIILICHUS.

ConepxaHve JUCHUIUIMHBI  SIBJIISIETCS.  JIOTUUECKUM — TPOJOJDKCHUEM
COJICp>KaHMSI DJIEMEHTAPHOW MATEMAaTHKU M CIY>KUT OCHOBOW JJII OCBOEHUSA
CJIEAYIOIINX JTUCUUILINH: «Teopus SKOHOMHYECKOTO aHaJIn3ay,
«byxrantepckuil yuer», «CTaTUCTUKAY.

3. TpeOoBaHus K pe3yabTATaM OCBOEHUS CONEPKAHUS TUCUUILINHBI

CryneHTbl, 3aBEpIIMBIINE HW3YYEHHE JUCHUIUIMHBI «MaTeMaTukay,
JTOJKHBI

3HaTh: CHUCTEMY KaTEropuidi WU METOJOB, IMO3BOJISIOIIUX OCYILIECTBIISIET
MOUCK HeoOxoauMou wuHpOpMallMU, OMUPasiCh Ha pe3yibTaThl aHalu3a
IMOCTABJICHHOM 3a1a4H.

yMeTh. pa3pabaThiBa€T BapHaHThl pEIICHUs] MPOOJEMHOM CUTyallud Ha
OCHOBE KPUTHUYECKOTO aHaJlM3a JOCTYIHBIX UICTOUHUKOB HH(POpPMAITUH.

BJIQJIETh: HABBIKAMU BBIOMPATH ONTHMAJIbHBIN BapUAHT PEIICHUS 3aJa4H,
apryMeHTUpPYs CBOM BBIOOP.

[lepeuniciienHble pe3yibTaThl OOpa30BaHUS SIBISIOTCS OCHOBOW IS
dbopmupoBanus cieayromux kommnereHmi (B coorBercTBUU ¢ ®I'OC BO u
TpeOOBaHMSIMU K pe3yJbTaTaM OCBOCHHUS OCHOBHOW Tpo(decCHOHATHHOM
obpazoBarensHO# mporpammbl (OITOIT BO):

YHUBEpCAIbHBIX:
YK-1 CIIOCOOEH OCYIIECTBIIATh TMOWUCK, KPUTUYECKHM aHalu3 W CHUHTE3
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uH(pOopMaLuy,
MOCTaBJICHHBIX 3a/1a4

4. CTpyKTypa M cojep:KaHue AUCHUILTHHBI

IMPUMCHSATH CUCTEMHBIN nmoaxoa il PCHICHHUA

4.1. O6beM yueOHOM TUCHMIIMHBI H BUAbI Y4e0H0il padoThl

OO6beM gacoB (3.e.)
Brn yaeGHOM paboTsI Ounas OuHno- 3aouHas
dhopma 3a04Has dbopma
dhopma
OO6mas yueOHast Harpy3ka (Bcero) 288 288 288
(8 3au. ex) (8 3au. ex) (8 3au. ex)
OO6s3arenbHast ayJIuTopHas yueOHas 136 48 24
Harpy3ska (Bcero)
B TOM YHCIIE:
Jlekuun 68 24 12
CeMuHapCKue 3aHATUS - - -
[TpakTHueckue 3aHATHS 68 24 12
JlaGopaTopHbie pabOThI - - -
KypcoBas pabora (KypcoBOii TPOEKT) - - -
VHuBHyaIbHOE 33JaHKE - - -
CamocrositenbHas paboTa cTyieHTa (BCero) 152 240 264
dopma aTTecranuu 3ayer, 3ayer, 3ayer,
HK3aMeH 9K3aMeH HK3aMeH

4.2. Conep:kaHue pa3aesioB TUCIUNIMHBI

Cemectp 1

Tema 1. Jluneitnas anreopa
Marpunpl. Onepanuu Hax Marpunamu. Omnpenenurenu. CBOMCTBa
ONPEIEIUTENEH. Paznoxxenne ONPEIEIIUTENEH. Mertonpl
BBIYMCIIEHUS orpeaenuTeneit. OOpaTHasi MaTpuIia.
Martpuunble ypaBHeHus. Panr marpuipl. CUCTEMBI JIMHEWHBIX
anreOpanyecknx ypaBHeHud. Matpuunblii Mmeton. Meron Kpamepa.
Merop I'aycca. Teopema Kponekepa—Kanemm. OynnameHTanbHas
CUCTEMA PELLICHUM.
Bekropsl. JIuHelHble omnepanuu Haa BekTopaMu. JIuHenHas
3aBUCUMOCTh BEKTOpOB. basuc. Koopaunatel BekTOpa B 0asuce.
JleiictBuss C  BEKTOpaMHM B  KOOPAWHATHOM  IIPEACTABIICHUM.
JlekapToBa cucreMa KoopAauHar. V3MeHeHne KoOpAMHAT mnpu
3aMeHe 0a3uca U Hayana KOOpAUHAT.
IIpoekimss  BekTtopa. CKalsIpHOE  MPOU3BEACHHE  BEKTOPOB.
BekTopHoe nponsBeneHne BEKTOpoB. CMEIIaHHOE ITPOU3BEICHHUE.
JluneiHple omepaTopbl Ha IIOCKOCTH. COOCTBEHHBIC BEKTOPHI U
COOCTBEHHbIE 3HAUEHUs JMHEHHOro onepartopa. Ksamparuunbie
(hOpMBL.

Tema 2. AHamuTHUECKas TEOMETPHS

[Ipocreimme 3amadyvM aHATUTUYECKOW TE€OMETPUM HA IUIOCKOCTH.

4



Tema 3.

YpaBHEHHUE JIMHUHA HA TUIOCKOCTHU. Y PAaBHEHHUE IPSAMOM C YIJIIOBBIM
K03 GUIIIEHTOM. YpaBHEHHE MPSIMOM C YTIIOBBIM KO3(PPUITUEHTOM,
IPOXOJAIIEH 4Yepe3 [JaHHYK0 TOYKY. YPaBHEHUE IPSAMOHU,
OpOXOJILEH uepe3 ABe 1aHHble Touku. OO11ee ypaBHEHUE MIPSIMOIA.
VYpaBHEeHHE npsAMOM B «OTpe3kax». HopmanbHOE ypaBHEHHE
npssMoil. Kpusele BTOpOro nopsaxa.

YpaBHEHHE MOBEPXHOCTH B NPOCTPAHCTBE. Y PaBHEHHUE IUIOCKOCTH,
MIPOXOIAILEN 4Yepe3 MAHHYI0 TOYKY, C 33aJaHHBIM HOPMaJIbHBIM
BekTopoM. OO11iee ypaBHEHHE IJIOCKOCTH. Y PaBHEHUE TIOCKOCTH B
«OTpe3Kax». YToJlI MeXAy JBYMs IUIOCKOCTSAMHU. Y CIIOBUS
MApAJUIEIBHOCTH W NEPIEHIUKYJSIPHOCTH  JBYX  IUIOCKOCTEW.
HopmanpHoe ypaBHeHme IIIOCKOCTH. PaccrosiHme OT TOYKM 10
IJIOCKOCTH. Y PaBHEHUE IUTOCKOCTH, MPOXOAIIECH Yepe3 TPU TOUKH.
VYpaBHeHUs MNpsAMON JMHMHM B IIpOocTpaHcTBe. KaHoHMueckue u
NapaMEeTpUYECKUe YpaBHEHHS NPSAMOM. YpaBHEHUS MPSMOM,
IPOXOJALIEH Yepe3 ABE TOYKU. YTOJI MEXAY ABYMs IPSIMBIMH.
VYCiioBUs MapauIeIbHOCTH U NIEPIEHIUKYJIIPHOCTH ABYX IPSIMBIX.
IIpsiMass ¥ IUIOCKOCTH B MPOCTPAHCTBE: YIOJI MEXAY MPSIMON H
IUIOCKOCTBIO, YCIIOBHUS IIEPECEUCHUS IIPSIMOU IUIOCKOCTH, YCIIOBUS
NapaJuIeNIbHOCTH U NEPIIEHAUKYIISIPHOCTH IPSIMOM U TUIOCKOCTH.
IloBepxHocTn BTOpOro mopsaka. Llumuuaapryeckue mOBEPXHOCTH.
Cdepa. Konycol. Ommuncoup. ['unepbonouast. [lapaGonousi.
['eomeTprueckne CBOMCTBA ATUX MTOBEPXHOCTEN.

[lonapHeie xkoopauHatel Ha IUIOCKOCTH. Crmpans Apxumena.
Hunmuaapuyeckne u chepruueckue KOOPAMHATHI B IMPOCTPAHCTBE.
Paznuunbpie  cnocoObl 3alaHusl JIMHUM M MOBEPXHOCTEH B
IIPOCTPAHCTBE.

Marematnueckuil aHaJIU3

MHuoskecTBa BemiecTBeHHBbIX umcen. @Dynkuusa. OOmacts ee
ompenenenus. CrocoObl 3amaHus. OCHOBHBIE —DIIEMEHTApPHbBIC
byHKIMY, 1754 CBOICTBa u rpaduKy. Uucnossie
NOCJIEIOBATENBHOCTH, HMX POJb B BBIYMCIMTEIBHBIX IPOLECCaX.
[Ipenen uncnoBoil nocienoBaTenbHOCTH. CyIlIECTBOBAaHUE TIPEACIIA
MOHOTOHHOW OTPaHUYEHHOM MOCIIE0BATEILHOCTH.

[Ipenen dbyHkIui, OCHOBHBIC TOHATHS U CBOMCTBA. OTHOCTOPOHHUE
npenensl.  [lepBelii M BTOpoW 3amedarenbHble npenensl. [Ipenen
¢yHkuuu B OeckoHeyHOCTH. [Ipenensl MOHOTOHHBIX (DYHKIIMH.
beckoneuno Manble QyHKIMM W uUX cBoicTBa. (CpaBHEHHE
0ECKOHEYHO MasbIX (DYHKITHIA.

HenpepriBHOCT (pyHKIIMM B TOYKe. HempephIBHOCTH OCHOBHBIX
aneMeHTapHbIX (PyHKIMi. CBONCTBa (DYHKIMI, HEMPEPHIBHBIX Ha
OTpe3Ke:  OrpPaHUYEHHOCTb,  CYIIECTBOBAaHHE  HAMOOJBIIETO,
HAaMMEHBIIETO U MTPOMEXKYTOUHBIX 3HAUCHUH.

HuddepennmansHoe ucuucieHue (QyHKIUNA OHON TMEPEMEHHOM.
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Cemectp 2
Tema 3.

[IpousBoaHas QyHKIMH, €€ CMBICI B pa3inyHbIX 3a1adax. [IpaBuma
HaXO0XJICHUsST Mpou3BOAHON. [Ipon3BojHas CIOKHOW M OOpaTHOM
GbyHKITUY. HuddepenupoBanue byHKIHH, 3aJIaHHBIX
napaMeTPUIECKUM o0pazom. [TonsiTne byHKIMY,
mubdepeniupyemoidi B Touke. Juddepennman QyHKuMU, ero
reomerpudeckuid cMpici. OOmiee MpelcTaBI€HUE O MeETojax
muHeapuzau.  MHBapuantHocTh  Qopmbl  AuddepeHimana.
[IpousBoanbie u AuddepeHans BBICIIUX MOPSAKOB, X CBOMCTBA.
Touku sxctpemyma ynkimu. Teopema depma. Teopembr Poss,
Jlarpamxa, Komm u ux npuMeHeHwe. OCHOBHBIE TEOPEMBI O
middepenumpyempix  GyHkuusax. HeompeneneHHoctH U UX
packpsiTe ¢ moMouisro npaswia Jlomurans. @opmyinsl Teitopa n
Maxknopena. IIpencraBieHrne OCHOBHBIX 3J€MEHTAPHBIX (DYHKIHIA
o popmyie Teitnopa. [Ipumenenus popmyn Teitnopa.
[Tpumenenue auddepeHInaTbLHOr0 UCUUCICHUS ISl UCCIIE0BaHUS
(GyHKIMI ¥ TOCTpoeHUs UX rpaduKoB YCIOBUS MOHOTOHHOCTH
byHKIMH. OkcrpeMyMbl  (DYHKIIMM, HEOOXOJUMOE  YCIIOBHE.
JloctaTtounble yciaoBusi. OTbICKaHWE HaUOOJIBIIEr0 U HAUMEHBIIETO
3HaueHus  QyHKOuM,  JauddepeHIupyeMoil  Ha  OTpe3Ke.
UccnenoBanne  Beimyksioctd  ¢yHkumu. Touku — meperuoa.
AcumnToThl  (QYHKIUH. [lonsitTue 00  aCMMOTOTHYECKOM
paznoxxennu. O0IIas cxema UCCIeN0BaHus (PYHKIMHU U TOCTPOEHUE
ee rpaduka.

MaremMaTHu4ecKuil aHAIA3

Heonpenenennsiit unterpan. IlepBooOpasnas. HeomnpeneneHHbIN
UHTEIpaJl HU  €ro  CBOWMCTBA. | '€OMETpUYECKHHA  CMBICI
HEOIPENICJICHHOT0 ~ MHTerpasia.  Tabnuia  HeonpeneleHHBIX
VHTETPaIOB. [Ipocreitme IIPUEMBI VHTETPUPOBAHMUSL.
Hcnonw3oBanue Tabnuil nHTErpaioB. MIHTerpupoBaHue 1Mo 4acTsM u
3aMEHOU IIEPEMEHHOM. WNHurerpuposanue MIPOCTEULINX
palMoHAILHBIX ~ ApoOei. PaznokeHue apoOHO-paIOHATBHOM
byHKIIMU  Ha  mpocTedime  JpoOu. MeToapl  BBIYMCICHUS
HeolpeeneHHbIX ko3 duimento. HWurterpupoBanue ApoOHO-

paLOHaIbHBIX (YHKLHIA. WNurerpupoBanue HEKOTOPBIX
UppalMOHANBHBIX ~ (DYHKUMI W BBIP@KEHUH,  COAEp KalUX
TPUTOHOMETPUUECKHE (yHKLHH. WNuTerpupoBanne

i depeHnuabHbIX OMHOMOB. [I[pMeHeHne TPUrOHOMETPHUUYECKUX
NOJICTAHOBOK  JUII HMHTEIPUPOBAHMS  COAECPKAIIMX  PaJMKaJIbI
(byHKIIHIA.

OnpeneneHHbI HHTErpal U €ro NPUIOKEHH. 3a4a49H, TPUBOSILNE
K TOHATHIO ONPEAEIECHHBIX HMHTErpajioB. VHTErpaibHblE CyMMBIL.
OnpeneneHHbId UHTETpAJl U €r0 CBOMCTBA. TeopeMa O CpeIHEM.
IIponsBonHas wmHTErpana Imo ero BepxHemy Ipeneny. Popmyia
Hrerorona-Jlen6onauiia. OcHoBHbIE IIPUEMBI BBIYMCIICHUS
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Tema 4.

ONPENENCHHBIX HHTErpayioB. MHTErpupoBaHne MO 4YacTIM U
3aMeHOi mnepeMeHHOU. [loHsTHEe O MPUOIMKEHHOM BBIYHUCICHUU
ONpENEICHHbIX  HMHTerpayioB.  [IpunoxkeHue  ompeneseHHbIX
UHTETPaJOB K BBIYUCICHUIO IUIOMIAACH, OOBEMOB, JUIMH JIVT.
HecoOGcTtBeHHble WHTErpalibl ¢ OECKOHEYHBIMU TpeJesiaMd U OT
HEOIPaHUYEHHBIX (b yHKIHIA. [TpuzHaku CXOJUMOCTHU
HECOOCTBEHHBIX MHTETPAJIOB.

OYHKIIMM  HECKOJIbKMX MepeMeHHbIX. DyHKIHUKM HECKOIbKUX
nepemMeHHblx. OOmacte  ompenenenus. Ilpegen  GyHKuuu.
HenpepriBHocTh. YacTHbie nponsBoanbie. [lomubiit nuddepenima,
€ro CBsI3b C YAaCTHBIMHU TPOHM3BOIHBIMU. MHBapmaHTHOCTH (HOPMBI
nosHOTO U depennmana. KacarenpHas MIOCKOCTh U HOPMaJbh K
MOBEPXHOCTU. |'eOMETprUYEeCcKril CMBICH MOJHOTO auddepenmana.
YactHble MTPOM3BOJAHBIE M MONHbIE auddepeHIranbl  BhICIIUX
nopsiikoB. @opmyna Teitmopa. HesiBubie ¢dyHkimn. Teopembl
cymectBoBanus.  JuddepeniupoBanue  HESBHBIX  (YHKIIHI.
OkcTpeMyMbl (DYHKIIMM HECKOJBKMX mepeMeHHbIX. HeoOxoanmoe
YCIOBHE  ODKCTpEMyMa. Hocrarounsle  ycnoBus.  Meroa
HAaUMEHBIINX KBAPATOB. Y CIIOBHBIA SKCTPEMYM.
Huddepenimanbabie ypaBHEHUS

OObIkHOBeHHbIE au(p(epeHIranbHble  ypaBHEHUsA. Du3HUecKue
3aja4u, NpuBoAsdIIMe K TuddepeHIranbHbIM ypaBHEHUAM. 3a1a4a
Komm. Teopema cymiecTBOBaHHS W €IMHCTBEHHOCTH PEIICHUS
3amaun  Komm. Ilone HampaBieHMi W METOA  M3OKIIMH.
JHuddepenumanpaple  ypaBHEHHMs ~ [EpPBOrO  HOpsAKa €
pa3AeISIONMMUCS epeMEHHBIMU u OJTHOPO/THBIE
g depeHIuaibHbIe YpaBHEHUHL. [Tpunoxenus
i depeHIMalbHBIX YPAaBHEHUH TIEPBOTO TMOPSAIKA B Pa3TUYHBIX
obOnactsix Hayku. Jluneilnsie nuddepeHInaibHble YpaBHEHUS
IIEPBOTO NopsiaKa. YpasHeHue bepnyim. VX pelienre ¢ momMoIbro
metozoB Jlarpamwka u bepuymm. Juddepennmansubie ypaBHEHUS
NEepBOTo TopsiaKa B MONHbIX auddepenimanax. MaTerpupyrommit
MHOXKUTENb. Juddepenimanbapie ypaBHEHUS BBICIIMX TOPSIKOB.
3agagua  Komm. ITonaTne 0  KpaeBbIX  3amayax s
i depeHInalIbHbIX  ypaBHEHUWA.  YpaBHEHHWE, JOIyCKarollee
MOHIKeHUe mnopsaaka. OTHOPOHbIE JIMHEHHBIE W HEOIHOPOJHBIC
nuHelHble auddepeHmanbable  ypaBHeHus. llonsatue oOuiero
pemenusi.  Omnpepenutens  Bponckoro.  Meroax — Bapuanuu
HEOIPEJICNIEHHBIX ~ KOA((UIIMEHTOB  pEIICHUsI HEOJAHOPOIHBIX
JIMHEWHBIX QG hepeHITIATEHBIX YPaBHEHUH. JIunerinble
g depeHIuaIbHbIe yYpaBHEHUS c MOCTOSIHHBIMU
koddduimeHTaMy. YpaBHEHHS C TPAaBOM YaCThIO CICIUAILHOTO
Buaa. [IpriioyKeHHs K ONUCAHUIO IMHEWMHBIX MOJICIIEH.



4.3. Jleknuu

O6beM yacoB
No /it Haszeanue Tembl Ouro- 3aouHas
Ounas popma 3a049Hast
dbopma dbopma
Cemectp 1 34 12 6
Tewma 1. | JIuneiinas anrebpa 10 4 2
Tema 2. | AHanuTHYECKasi TEOMETPUS 8 4 2
Tema 3. | MaTemaTH4eCcKuil aHAIN3 16 4 2
Cemectp 2 34 12 6
Tema 3. | MaTemaTH4eCKUil aHAIN3 16 8 4
Tena 4. Huddepennnanbuoie 12 4 5
ypaBHEHHS
Uroro: 68 24 12
4.4. IlpakTH4ecKHe 3aHATHUS
OObeM yacoB
Ne i/m Ha3Banue Tembl Ouro- 3aouHas
Ounas popma 3a04Has
dbopma dhopma
Cemectp 1 34 12 6
Tewma 1. | JIuneitnas anreOpa 10 4 2
Tema 2. | Ananutrdeckasi reOMeTpus 8 4 2
Tema 3. | MaTemaTnueckuii aHaans 16 4 2
Cemectp 2 34 12 6
Tema 3. | MatemaTuueckuii aHaans 16 8 4
Tena 4. Huddepennmanbabie 12 4 9
ypaBHECHUS
Hroro: 68 24 12

4.5. JlaGopaTopHbie padoThI
JlabopaTopHbie pabOThI IO TUCIUIIIINHE HE MPETyCMOTPEHBI.

4.6. CamocTosiTeibHasi padoTa CTYJIeHTOB

O0BeM yacoB

OuHo-
Ne i/t HasBanue TeMsl Bux CPC OuHas 3aoyHas
3a04yHas
¢dopma dopma
dopma
Cemectp 1 76 120 132
o MOATOTOBKA K KOHTPOJIBHOMN
JInneiinasa
Tema 1. pabore; BBITIOJTHEHHUE 20 32 36
anredpa
JIOMAIIHETO 3aIaHUs
MOJITOTOBKA K KOHTPOJIBHOH
AHamnTnyeckas
Tema 2. pabore; BBITIOJTHEHHE 16 24 28
TEOMETPHUSI
JIOMAIIHETO 3aIaHus
MareMaTH4eCcKUil | ITOATOTOBKA K KOHTPOJILHOU
Tema 3. A P 40 64 68
aHaIn3 pabore; BBIIIOJIHEHUE
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‘ JIOMAIIHETO 3aIaHUs

Cemectp 2 =5 50 =
Matemarmueckuii | | oo 0L OBKa K KOHTPOJIbHOM
Tewa 3. aHanm3 pabore; BBIIIOJIHEHUE 40 66 72

JIOMAaITHEro 3aJaHUs

IIOATOTOBKA K KOHTPOJIBHOM
pabore; BBITIOJTHCHHE 36 54 60
JIOMAIITHETO 3a/1aHuUs
Uroro: 152 240 264

Tema 4 Huddepennmans
" | HBIC YpaBHCHHS

4.7. KypcoBble padoThl/IIPOEKTHI.
KypcoBbie paboThI 110 TUCHUIUIHHE HE MTPETYCMOTPEHBI.

5. O6pa3zoBare/ibHbIE TEXHOJIOTHH

[IpenonaBanue TUCIMIUIUHBI BEAETCS ¢ IPUMEHEHUEM CIIEAYIOIIUX BUOB
00pa30BaTeNbHBIX TEXHOJIOTUM:

— TPAAULIMOHHBIE 00BACHUTEIIbHO-WILTIOCTPATUBHBIE TEXHOJIOTUH, KOTOpPbIE 0Oectie
BPEMEHU;

— TEXHOJIOTUU MPOOJIEMHOr0 OOy4YeHUs, HANpPABICHHbIE HA Pa3BUTHE IO3HABATEIl
paspelieHue KOTOPBIX TO3BOJISIET CTYA€HTaM AaKTUBHO YCBauBaTh 3HAHUS
(MCIONB3YIOTCS IOUCKOBBIE METOBL; TOCTAHOBKA ITO3HABATEIIbHBIX 33/1a4);

— TEXHOJIOTMH Pa3BUBAIOUIET0 OOyUYEHHUs, MO3BOJISIIOLIIME OPHUEHTHPOBATH
y4eOHBI TMpolecC Ha MOTEHUUAIbHbIE BO3MOXHOCTH CTYIEHTOB, UX
peanu3anuio U pa3BUTHE;

— TEXHOJIOTUN KOHILIEHTPUPOBAHHOTO OOYYEHHMsI, CYyTh KOTOPBIX COCTOUT B CO3/aHI
CUCTEMHOTI'O M3Y4YEHHUsI COJIEpKaHUsl yU€OHBIX TUCIUIUIMH 3a CYET OObEINHEHUS
3aHATUN B TEMaTHUYECKUE OJIOKY;

— TEXHOJIOTUU MOJYJIbHOTO 0OYy4€HHUs, AI0IIKMe BO3MOKHOCTh 00ecedeHns THOKOC
WHIMBHUIyaJIbHOMY y4eOHOMY IIaHy);

— TeXHOoJIOTUU JTuddepeHIupOBaHHOTO 00y4YeHHUsI, 00ECTICUNBAIOIINE BO3ZMOKHOCT
peanu3oBaTh B KYJbTYpHO-00pa30BAaTEIbHOM MPOCTPAHCTBE YHUBEPCUTETA
UJICI0 CO3JJaHUsl PABHBIX BO3MOYKHOCTEH JIsl MOJIy4eHHUs] 0Opa30BaHUs

— T€XHOJIOTUU aKTUBHOTO (KOHTEKCTHOTO) OOYYEHUs, C MMOMOIIBI0 KOTOPHIX OCYIIE!
METO/1bl OOYYEHHMS) U T.A.

MakcumanbHas 3¢ (PeKTUBHOCTD MEJArOTHYECKOTO Mpoliecca JOCTUTAETCS
NyTeM  KOHCTPYMPOBAHUS  ONTHUMAJIBbHOIO  KOMIUIEKCA  MEJaroru4yeckux
TEXHOJOTMA W (WIM) HUX DJIEMEHTOB Ha JIMYHOCTHO-OPUEHTHUPOBAHHOM,
NeSITEIbBHOCTHOM, JTMAJOrMYeCKOM OCHOBE M HCIIOJIb30BAHUSA HEOOXOJUMBIX
COBPEMEHHBIX CPEACTB 00YUECHHUS.

6. @opMBbI KOHTPOJIS 0CBOEHHUS TUCHHUILINHBI

Tekymass arrectauuss CTYJEHTOB NPOU3BOJIUTCA B  JIUCKPETHBIE
BPEMEHHBIE  MHTEpBaJIbl  JIGKTOPOM WM  MpernojaBaresieM, BeIylIUM
MPaKTUYECKUE 3aHATHUS IO TUCUUILIMHE, B CIEYIOIUX (opMax:

— (pOHTaNIbHBIE U UHJIUBUIyaIbHbIE ONIPOCHI;

— KOHTPOJIbHBIE PaOOThHI;



— IIPOBEPKA TOMAILHUX 3a1aHUM.

@OoHABI OIIEHOYHBIX CPEJCTB, BKIIOYAKOUIME THUIOBBIE JIOMAIHHE
3aJlaHusl, KOHTPOJIbHBIE PAa0OTHI, TO3BOJISIONINE OLEHUTH PE3ybTaThl TEKYIIEH
U TPOMEXKYTOUHOWM aTTecTaly oOOydarouuxcsi IO JaHHOW JUCHUIUIMHE,
MOMENIAIOTCA B MPUIOKEHHH K pabouyed mporpaMMe B COOTBETCTBUHU C
«ITonoxxenuem o (GoHIE OLEHOUYHBIX CPEICTBY.

[IpoMexyTouHass arTecTauus IO PE3yiabTaTaM OCBOCHHUS JTHUCIUILUIMHBI
IPOXOIUT B popme:

IIACBMEHHOI'O 3K3aMEHA, BKJIIOYAIOUIETO TEOPETUYECKUE BOIPOCHl H
IIPAKTUYECKNE 3a7aHusd. B ciaydae HENMOJIHOro, CIIOPHOIO WJIM HEKOPPEKTHOIO
BBIIIOJIHEHUS 3aJJaHMs] ITMCBbMEHHOI'O 3K3aMEHa, JONYCKAETCS YTOYHSIOIMI
YCTHBIM ONPOC CTYJAEHTA, HA OCHOBAHUM KOTOPOTO BO3MOKHA KOPPEKTHPOBKA
OLICHKHU PE3YyJIbTATOB MPOMEXKYTOYHOM arrecTauuu. JJomyck K MpOMEKYTOYHOU
aTTECTallui TPOU3BOJAUTCS HA OCHOBAHUHU IOJIOKUTEIBHBIX PE3YJIBTATOB IO
BCceM (hopMaM TEKYILEro KOHTPOJIS;

3ayeTa (MPEANOoJaracT BBINOJIHEHUE BCEX BHUJIOB YyueOHOU paloTHl,
peyCMOTPEHHBIX pabouel mporpaMMoil yueOHOM TUCIUIUINHBI).

B 3K3aMeHalMOHHYIO BEIOMOCTbh M 3a4ETHYH) KHHKKY BBICTABIISIOTCS
OLIEHKH 10 IIKaJie, IPUBEJCHHON B TaOJIUIIE.

IIIxana orieHUBaHUs XapaKkTepuCTUKA 3HAHMsI IPEIMETA U OTBETOB 3ayeTsl

oTar4HO (5) CryneHT Tiay0OKO M B TIOJHOM OO0BEME BIAJAEET | 3a4TE€HO
MIPOTPaMMHBIM MaTepralioM. [ paMOTHO, NCYEPITHIBAIOIIEC
U JIOTMYHO €ro W3JlaraeT B YCTHOM WJIM MUCbMEHHOMN
dopme. [Ipu 3TOM 3HaET PEKOMEHIOBAHHYIO JIUTEPATYPY,
MPOSIBIISICT TBOPYECKHUH TOAX0/] B OTBETaX HA BOIPOCHI
MPaBIIILHO OOOCHOBBIBACT MPUHSATHIC PEIICHUS, XOPOIIIO
BIaJie€T YMEHUSMH U HaBbIKAMU T[IPU BBIIOJIHEHUH
MIPAKTHYECKHX 3a/1a4.

xopoto (4) CTyaeHT 3HaeT NporpaMMHBIA MaTepuall, TPaMOTHO U
[0 CYTH H3JIaraeT €ro B YCTHOM WJIM NHCbMEHHOMN
dbopme, pomyckas HE3HAYUTENbHbIE HETOYHOCTH B
YTBEP)KJICHHUSIX,  TPAKTOBKAX,  OMNPEACICHHUSIX U
KaTeropusix  WJIA  HE3HAYUTEIbHOE  KOJIIMYECTBO
ommbok. [lpu »sToM Biameer HEOOXOIUMBIMHU
YMEHUSMM W HaBbIKAMU  NPU  BBINOJHEHUHU
MPaKTUYECKHX 3a]1a4.

yaOBNEeTBOPUTENbHO | CTyIEeHT 3HaeT TOJbKO OCHOBHOM MPOTpaMMHBIN
(3) MaTepua, JOMyCKaeT HETOYHOCTH, HEI0CTATOYHO
yéTkre (HOPMYITHPOBKH, HEMOCICIOBATCIILHOCTh B
OTBETAX, M3JIAra€MbIX B YCTHOM WJIM NUCbMEHHOMN
dopme. [Ipu »TOM HETOCTATOUHO BIAACET YMEHHUSIMH U
HABBIKAMU TIPH BBITOJIHCHUW TPAKTUYCCKHX 3aJ1ad.
Jomnyckaet 1o 30% ommbOK B M3J1araeMbIX OTBETAX.

HEY/I0BIETBOpUTENbHO | CTYIEHT He 3HAeT 3HAaYUTEIbHOW YacTH MPOTrPaMMHOT0 HE
2 Mmatepuana. Ilpy 3TOM pomyckaer NPUHLMIMAIBHBIE | 3a4YTEHO
OIMOKK B JIOKAa3aTeNIbCTBAX, B TPAKTOBKE IMOHITHH U
KaTeropuii, NMposiBISIET HU3KYIO KyJIbTypy 3HaHHM, HE
BJIaJICET OCHOBHBIMH YMEHMSIMM M HaBBIKAMH NpU
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BBITTIOJTHCHHUH MPAKTUYCCKUX 3aaad. CTy,I[eHT
OTKa3bIBa€TCsA OT OTBCTOB Ha AOINOJHHUTCIBbHBIC
BOIIPOCHKI.

7. Y4eOHO-MeTOoAu4ecKoe u NpOrpaMMHO-UH(OPMALTMOHHOE
o0ecneyeHre TUCHUIINHBI:

a) OCHOBHAsI JIMTepaTypa:

1. Kupkunckuii A.C., Marematuueckuii aHaiau3 : YdeOHOe mocobue s
By30B / Kupkunckuii A.C. - M.: Akagemuueckuit IIpoekr, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekct : snektponHbii // DBC
"KoHcynbTanT cTyaeHTa" : [caifT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mara
obpamenus: 02.09.2022). - Pexxum q0cTyma : 1Mo MOAMKMCKE.

2. Makcumenko B.H., Kypc maremarnueckoro aHamuza : y4eOHHK /
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 (mara
obpamienust: 02.09.2022). - Pexxum goctyna : 1o MoJIITUCKE.

3. ITonoB B.C., Jluneiinas anredpa : yueonoe nocodue / B.C. [lonos - M. :
M3natensctBo MI'TY um. H. O. baymana, 2016. - 251 c. - ISBN 978-5-7038-
4305-5 - Texct : anexrponnslii / OBC "Koncynprant crynenra" : [caitt]. - URL

http://www.studentlibrary.ru/book/ISBN9785703843055 .html (mara
ooparnienus: 02.09.2022). - Pexxum ocTymna : 1o MoJIIUCKe.

4. Yeromun A.Il., Jluneiinas anrebpa W aHATIUTUYECKas TEOMETPHS :
yaeoHoe nocobue / Yeronun A.IL. - PoctoB v//1 : 3a-Bo FODY, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Tekct : snextponusnii // DbC "Koncynbrant
cTyaeHTa" : [calT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927517282.html (mata
obpamienust: 02.09.2022). - Pexxum octyna : 1o MoJITUCKeE.

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. bexnemumen /. B. Kypc aHanuThueckod TeOMETPUHM W JIMHEUHOMN
anreopsl [Tekct] : yueOnuk / JI. B. bexnemuien. - 5-¢ uza., nepepad. - M. :
Hayka, 1984. — 320 c.

2. bepmant A. ®. Kparkuii kypc marematudeckoro anammsza [Tekct] :
yueOHuk / A. @. bepmant, U. I'. ApamanoBuu. - 8- uzn., ucnp. u gom. - M. :
Hayxka, 1973. — 720 c.

3. bepman I'. H. COopHuK 3a7au mO Kypcy MaTeMaTH4YecKOro aHajan3a
[Tekcr] : yue6. mocobue / I'. H. bepman. - 20-e uzn. - M. : Hayka, 1985. - 384 c.

4. byrpoB . C. Beicias marematuka. B 3 1. {uddepenunansuoe u
UHTerpaibHoe ucuncienue [Tekct] : yueObnuk ayst By3oB / . C. byrpos, C. M.
Huxonbckuil. - 8- uzn., crep. - M. : Ipoda, 2007. - 509 c.

5. byrpos 4. C. luddepenimansuoe 1 uHTErpaibHoe ucuucienue [Tekcr]
: yueOHuk / 5. C. byrpos, C. M. Hukonsckuii. - M. : Hayka, 1984. - 432 c.
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6. 'pubanoB B. M. Briciiast matematuka. Kypc nexmuit. Y. 1 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. II. llIBen. - Jlyranck : M3a-Bo BHY uMm. B.
Hains, 2002. - 164 c.

7. I'pubanoB B. M. Bricmas matemartuka. Kypce nekmuit. Y. 2 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. II. llIBexn. - Jlyranck : U3n-so BHY um. B.
Hains, 2002. - 144 c.

8. I'pubanoB B. M. Bricmias marematuka. Kype nexuwmii. Y. 3 [Tekcr] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBen. - Jlyranck : U3n-so BHY um. B.
Hans, 2003. - 174 c.

9. HManko II. E. Beiciag MareMaTtvka B yOpaKHEHHSIX W 3ajadax: Y4eo.
[Tocobue mns By3oB / II. E. Jlaako, A. I'. [lonos, T. f. KoxeBuuxona, C. II.
Hanko. — 7-e wu3n., ucnp. - M. : OO0 «M3marensctBo ACT»: OOO
«M3parenbctBo «Mup u OOpazoBanue», 2014. - 816 c.

10. Knerenuk /. B. COopHuK 3a1a4 0 aHAIUTHYECKON reomeTpuu [ Tekcr]
: yue0. mocobue aiis Bry3oB / [. B. Knerenuk ; non pen. H. B. Edbumoga. - CIIO.
: "CnenuanpHas nmureparypa', 1998. - 200 c.

11. Kynpssues B. A. Kpatkuii kypc Beiciieir MmateMatuku [Tekcr] : y4eo.
nocobue / B. A. KyapsiBues, b. I1. Jlemunosuu. - 4-e¢ uzj., nepepad. u jnom. - M.
: Hayka, 1975. - 624 c.

12. IuckynoB H. C. duddepennmanbHoe U UHTETPaIbHOE HCUUCICHUS:
Jlnst BTy30B. [Tekct] : y4e6. mocobmue / H. C. IluckyHoB. - 13-¢ m3a. - M. :
Hayxa, 1985. - 560 c.

13. CoopHuk 3aga4 o MaremaTtuke A BTy30B. Y. 1. JIuneiinas anrebpa u
OCHOBBI MaTeMarudeckoro ananusa [Tekct] : yue6. mocobue / mox pen.: A. B.
Edumoga, b. I1. JlemunoBuua. - M. : Hayka, 1981. - 464 c.

14. COopHuk 3agady mo mareMmartuke st BTy30B. Y. 2. CrnenuanbHble
paszenbl MaTeMarudeckoro ananusa [Teker] : yue0. mocobue / moa pen.: A. B.
Edumosa, b. I1. JlemunoBuua. - M. : Hayxka, 1981. - 368 c.

15. neitnep B. E. Kpatkuii kypc Beicmieit matematuku. B 2 T. [Teker] :
yue6. mocooue / B. E. Illneiinep, A. U. Cnynkuii, A. C. lllymos. - 2-e u3m.,
nepepad. u pom. - M. : Beicm. mkona, 1978. - 328 c.

B) METOAUYECKUE YKAZAHUS:

1. MeTtonuueckue peKoMEHIAUU U COOPHUK TTPUMEPOB JIJIsi BHITIOJHEHUS
VMHIMBUIyaJIbHBIX 33aIaHUM M0 BBICHIEH Maremartuke. Pazgen: «JIluHelHas wu
BEKTOpHasi anreOpa» Mg CTYJIEHTOB HWHXXEHEPHBIX, AJICKTPOTEXHUYECKUX M
HAKOHOMMYECKUX HAMpPaBJICHUN MOJATOTOBKU [DJIEKTpOHHBIN pecypc] / coct.: B.
B. Mansii, /. B. Maneii, B. C. lenokos. - Jlyrauck : JIHY um. B. dans, 2019.
- 156 c.

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

3. Meroauyeckue ykazaHUs K MPAKTUYECKOHW paboTe MO JUCIUTUINHE
“Bpiciias matematuka” [DnekTponHbli pecype] . Y. 2 : JluddepennuanpHoe
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ucuncienne / coct.: B. B. Manwiii, /[. B. Mansiii. - JIyranck : JIT'Y um. B. [lans,
2015. - 71 c.

4. Metonuyeckue yKa3zaHUS K MPAKTUYECKOW paboTe MO JUCUUILTUHE
“Bpiciiasg MaremaTuka [OnekTpoHHbI pecypc| . Y. 3 : HHTerpambHOe
ucuucaenue / coct.: B. B. Mansiit, 1. B. Mansrit. - JIyrauck : JII'Y um. B. [ans,
2015. - 70 c.

5. Mertoauyeckue ykazaHuss K MPaKTUYECKOW paboTe MO JIUCUUILINHE
“Bpicmias MareMatuka” [OnekTpoHHbld pecypce]| . U. 4 : OyHKUMH MHOTHX
nepemeHHbiX. [uddepenunansusie ypaBHenus / coct.. B. B. Maunsrii, 1. B.
Maunsiid. - JIyranck : JIT'Y um. B. lans, 2015. - 67 c.

I) HHTePHET-Pecypcehl:

MuHuCcTEpCTBO HAYKH U BhICHIEro oopa3oBanus Poccuiickoit denepanun
— https://minobrnauki.gov.ru/

OenepanpHas ciy’)x0a 1o Haa30opy B cdepe oOpa3oBaHUS U HAYKU —
http://obrnadzor.gov.ru/

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

denepanbhblii moprai «Poccuiickoe odOpaszoBanuey» — http://www.edu.ru/

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

@denepanbHblii LEHTP HHPOPMALMOHHO-00PA30BaTEIbHBIX PECYPCOB —
http://fcior.edu.ru/

DJIeKTPOHHBIE OMOJIHOTEYHbIe CHCTEMbBI H PeCYPChI

OnexkTpoHHO-OMOMMoTeyHass cucremMa «KOHCYJIbTaHT —CTyJIEHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DIEKTPOHHO-OMOIMOTETHAS cucTema «StudMed.ru» —
https://www.studmed.ru

NudopmanuoHHbIN pecypc 0nodIMoTEKH o0pa3oBaTeJIbHOI
OpPraHu3anuu

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

8. MaTepnajbHO-TeXHHYECKOe o0ecneyeHue I CUMIJIMHbI

OcBoeHue nucuuIMHbl «MaTtemaTuka» MPEANoaracT MCIOJIb30BAaHUE
aKaJeMUYECKUX ayAUTOPUH, COOTBETCTBYIOMIMX JIECUCTBYIOIIUM CaHUTAPHBIM U
IPOTHUBOIIOKAPHBIM IIPaBUJIAM U HOpMaM.

[Ipouee: pabouee MeCTO MpENoOaBaTelis, OCHAIIEHHOE KOMIIBIOTEPOM C
noctynoM B UHTEpHET.

[IporpammHoe obecrieyeHue:

Becniiatuoe
DYyHKIHOHAIBHOE
MporpaMMHoOe Ccebliaku
HA3HAYCHMUEC
o0ecrneyeHue
. . . https://www.libreoffice.org/
Oduchplid naxer Libre Office 6.3.1 https://ru.wikipedia.org/wiki/LibreOffice
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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/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OmneparroHHast https://ubuntu.com/

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

ITouTOBEII KJIIMEHT

Mozilla Thunderbird

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

dailsi-MeHeIKep

Far Manager

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

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

. GIMP (GNU Image | http://www.gimp.org/
I'paguicckuii Manipulation http://gimp.ru/viewpage.php?page_id=8
PEAAKTOP Program) http://ru.wikipedia.org/wiki/GIMP
Pemakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoruieiiep VLC http://www.videolan.org/vic/
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IHacoopr

(oHIa OLIEHOYHBIX CPEACTB MO0 YUEOHOM TMCIUTIIHMHE
«MaTeMaTHKa»
Ilepeyenb KOMIeTeHIIM (3J1eMEHTOB KOMIIeTeHIHI), (POPMUPYEMBbIX B

pe3yJibTaTe 0CBOEHMS Y4eOHO N CIUIITUHbI

Ne Kon dopMynHpoBKa Kontpomupyemsie Oransl
/Tl | KOHTPOJIUPYEMOit KOHTPOJIUPYEMOM TEeMBbI y4eOHOM dbopMupoBanus
KOMIIETEHIIH KOMIIETEHIIH JVCLIUATUTHHBI (cemectp
W3y4YEeHUs)
1 |VK-1 CIO0COOEH Tema 1. 1
OCYIIECTBIISATh  MOWUCK, | JInHelHas anredpa (Ha4aIBLHBIN)
KpuTHueckuil aHanus u | Tema 2. 1
CHUHTE3 uHpOpMalUH, | AHATUTHYECKAS (HauanbHBIN)
IPUMEHATh CUCTEMHBIN | FeOMETPHS
noaxoJ Juis perieHus | Tema 3. 1,2
IIOCTaBJICHHBIX 3a/1a4 Maremarnueckuit (HayanbHBIN)
aHaIun3
Tema 4. 2
Huddepennmanpabie (HaYaIBbHBIN)
ypaBHEHHS
Iloxa3are/im U KpUTEPUU OLIEHHBAHUA KOMIIETEHIMH,
OIMHCaHHuE IIKAJ OIICHUBAaHUSA
Ne Kon [Tokazarens onenuBanusi | Kontponupyemsie | HaumenoBanue
/1 | KOHTPOJIMPYEMOH | (3HAHWs, YMCHHUS, HABBIKM) | TEMBI yUeOHOI OLICHOYHOT O
KOMIETEHINH JICHUIUIMHBI CpeAcTBa
1. | VK-1 3HATh: cucremy | Tema 1, @poHTANBHBIE U
Kareropuid M  MeToJoB, | Tema 2, WHAUBHUIyallbHbIC
MTO3BOJISIFOIINX Tema 3, OTIPOCHI;
OCYILECTBIISET nouck | Tema 4 KOHTPOJIbHBIE
He0o0X0IuMOM paboTHI;
uHboOpMalMK,  ONUpPasCh JIOMAIllHuE
Ha pe3ylIbTaThl aHalM3a 3aJJaHHS;
MOCTaBJICHHOM 3aauu. IPOMEKYTOYHasI
YMETh: pa3pabaThIBaeT aTTecTaIus
BapUaHTHI peleHus (3aueT/7K3aMeH)
MpoOJIEMHOM CUTyalluu Ha
OCHOBE KPUTUYECKOTO
aHaJn3a TOCTYITHBIX
HCTOYHUKOB MH(POPMAIUH.
BJIQJIETh: HaBBIKAMU
BBIOMpATh  ONTHMAJBHBIN
BapHaHT PEIICHUS 3a/1a4H,
apryMeHTHpYs CBOM
BBIOOD.




@D oHabI OLIEHOYHBIX CpeacTB IO ITMCHUIIJINHE «MaremaTuka

Bonpoce! 1151 GpoHTANBHBIX U MHAUBUAYAJBHBIX ONPOCOB:

Tema 1. Jluneiinas anceopa.

1. Kakue  cuctembl  JIHHEHWHBIX  anreOpanyecKux  yYpaBHEHHUH  HAa3bIBAIOTCS
OTIpeIeIeHHBIMHU, HEOTIPEIeTIEHHBIMU, HECOBMECTHBIMU?

2. Kakoii siBisieTcs KBajipaTHasi ccTeMa JIMHEWHBIX alnredpandeckux ypaBHEHHI, eciu ee
ONpEeIETUTENb paBeH HYII0?

3. Kakoii ngomxHa OBITh CHCTEMa JIMHCHHBIX alreOpanyecKuX YypaBHEHHM, YTOOBI €€
MO>KHO OBLITO perrate MeToioM Kpamepa?

4. Cucrema JTMHEWHBIX alreOpanyecKuX ypaBHEHHUH permraercs metojgom [aycca. Kak
y3HaTh, YTO OHA OIPEJICIICHHAsl, HEONIPEIEIIEHHAs, HECOBMECTHAas?

5. Uto takoe marpuna? Kakumu MOTyT OBITh MaTPHIIBI?

6. Kakue maTpuiisl MOKHO nepeMHokaTh? Kak oHM mepeMHOoKaroTcst?

7. Uto Takoe onpeeNuTeNb BTOPOro nopsiaka’?

8. UTto Takoe omnpenenuTenb TPEThEro MopsaKa?

9. Uto Takoe MUHOP DJIEMEHTA @;; ONPEETUTENs?

10. Yro Takoe anre6pa1/1qec1<oe JOITIOJIHCHHUEC OJICMCHTA CIE-}- OHpe,Z[CJII/ITeJIH?

11. Yro 3HAUUT pa3ioXUTh ONPEACTUTENb 110 3JIEMEHTaM CTPOKHU MU CTOJI01A?

12. Kakass marpuia Ha3blBaeTcs OOpaTHOM IO OTHOLIEHHIO K JaHHOW KBaJpaTHOM
maTpuue?

13. Kak 3anMcaTh KpaMEpOBCKYIO CHUCTEMY JHMHEHWHBIX anreOpanyeckux ypaBHEHUH B
MaTpuyHoOi popme?

14. Kak mnoctpouts o0OpaTHY!O MaTpully M JaHHOW KBaJIpaTHOW MaTpHIbl C
OTIpEeNIeIUTENEM, OTJINYHBIM OT HYJIsS?

15. Yro Takoe BekTOp? ero anuHa? opT BeKTOopa?

16. ChopmynupyiiTe CBOMCTBA ONEPALUHU CIOKEHHS BEKTOPOB.

17. Mpu kaxux yenoswsix: 1) [@ + b| = ||+ |b|? 2) |a + b| = |a|— |b|?

18. Kakue HECKOJIBKO BEKTOPOB HAa3bIBAIOTCS JIMHCWHO 3aBHCUMBIMH? JTUHEHHO
HE3aBUCUMBIMH?

19. Kak TeOMETpUYECKH paclojaraloTcs Iapa WM TPOHKa BEKTOPOB JIMHEHHO
3aBHCUMBIX BEKTOPOB? JTMHEWHO HE3aBUCUMBIX BEKTOPOB?

20. Yro Takoe 0a3uc HEKOTOPOTO MHOMKECTBA BEKTOPOB? KOOPAHMHATHI BEKTOpa B
BbIOpaHHOM Oa3uce?

21. ChopmynupyiTe TPABUIIO CIOKEHHUS JABYX BEKTOPOB, 33JaHHBIX PA3JIOKEHHSIMH B
HEKOTOpOM Oasuce.

22. ChopmynupyiTe MOHATHE MPSMOYTOJIBHOTO 0aznuca W MPSIMOYTOJIBHOW JEKapTOBOM
CHCTEMBI KOOP/IMHAT.

23. Uto Takoe CKalIsipHOE, BEKTOPHOE M CMEIIaHHOE MPOU3BEIeHHE X BeKTOpoB? Kak mx
BeIUUCIATH? [lepeunciuTe nx cBOCTBAa M FTeOMETPUUECKUN CMBICI.

Tema 2. Ananumuueckas ceomempus.

24. Yto takoe anrebpamueckas nuHusA? Chopmynupyiite Teopemy o0 MHBAPHAHTHOCTH
MOPsI/IKA aNTreOpandecKor JIMHUH.

25. Harmumure  paBeHCTBa, BBIPQKAIOLIME  YCIOBUS  NAapaIeNbHOCTH U
NEePIEHANKYIIIPHOCTH ABYX MPSIMBIX Ha IJIOCKOCTH.

26. [ToueMy IJIOCKOCTH M TOJBKO OHHM HA3bIBAIOTCSA MOBEPXHOCTAMH 1-TO mopsaka?

27.Yto Takoe ommrc? ChopMmynmupyiiTe CBOWCTBO (HOKATBHBIX PATUYCOB TOYKH
sruunca. Haiiaure KoopJMHATHI LIEHTPa CUMMETPHH, TOTYOCH.



28. Kakue mpsiMble Ha3bIBAIOTCA AacUMITOTaMHu rumepoonbl? Hamummre ypaBHEHUs
acCMMIITOT TUNepOOoIbl 4x~ — 9y~ = 36.

29. IIpsimast L 3aiaHa ypaBHEHUEM C YIIIOBBIM KodduuuentoM v = kx + b. Ilosicaure
F€OMETPUUYECKHM cMbICT Kk U b.

30. Ilpsimple L, u L, 3agaHel ypaBHeHusmMH L,:v =k,x+b,, L,:v= k,x + b,.
HanumuTe ycnoBus napaielbHOCTH U NEPIICHAUKYIISIPHOCTH STHX MPSAMBIX.

31. Kak reomerpuyecku 0ObsACHUTD, YTO CUCTEMA YPABHEHUIN

{ﬁllx +B,y+C, =0

A x+ B,y+C, =0

SIBJISIETCSL  HECOBMECTHOM?  COBMECTHOM W HEONpEeAeNEHHOW?  COBMECTHOM U

ONpEeACICHHOMN?

32. Ilpy KkakoM YCIOBMH IUIOCKOCTh M TpsMas B MPOCTPAHCTBE IMapaJUICIbHBI?
HEepHEHANKYIISAPHbI?

33. Hanmumure ycrioBue neprneHAUKYIIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

34. Hanmumure oOmiee ypaBHeHHE IUIOCKOCTH. KakoB reoMeTpudecKuid  CMBbICIT
K02 PHULIMEHTOB ypaBHEHUS?

35. Hamumure ypaBHeHHME IIJIOCKOCTH, HpOXoAasdlled uepe3 3 3aJaHHbIE TOYKHU
My (x5 ¥15 21), My (%55 325 22) M3 (55335 25).

36. 3anuimTe ypaBHEHHUE IUIOCKOCTH, IPOXO/SIICH Yepe3 TaHHY TOUKY M, (x4 ¥y Z,)
IEPIEHMKYISAPHO BEKTOpY 11 = (A; B; C).

37. Yro Takoe 3mmuncoua? Kakumu JIMHUSAMM SIBISIOTCSA €r0 CEYEHUS KOOPAMHATHBIMU
IUIOCKOCTSIMU B IPSIMOYT'OJILHOM JIEKapTOBOI crUcTEME KOOPAUHAT?

38. B xakom cityyae 3JUIMIICOM] Ha3blBaeTcCs 3JuindicousioM Bpawenus? [Ipu BparmeHuun
KaKoi (Urypsl M BOKPYT Kakoi ocu OH oOpazyercs?

39. Kakoii cummerpueil o0s1agaoT OAHONOJIOCTHBIM M ABYNOJOCTHBIM TI'MIIEpOOIOUIbI,
1apaboJIoNIbl U ovyemy?

40. Hanucath ypaBHEHUS JIMHUH, OOpa3yloOIIUXCS B CEYEHUM KOOPJMHATHBIMU
IUTOCKOCTSIMH THUIIEPOOJIONIOB M TapaboJIONI0B, 33aJaHHBIX KAHOHWYECKHMMH YpPAaBHCHHSIMHU.
HapucoBatb 3Tu IUHUH.

Tema 3. Mamemamuyueckuil aHanu3.

41. Kakoe 4iCII0BO€ MHOYKECTBO HA3bIBAETCSl OTPAHUYCHHBIM CBEPXY?

42. Kakoe 41cI0BO€ MHOKECTBO Ha3bIBAETCSI OTPAHUYEHHBIM CHU3Y?

43. Kakoe 9icIIoBO€ MHOKECTBO HAa3bIBACTCS OTPAaHUYCHHBIM CHU3Y?

44. Yto Ha3bIBaeTCsI TOUHOU BEpXHEW I'paHMIIEH YHMCIOBOIO MHOXKECTBA?

45. Yro Ha3bIBaETCS TOYKON HIDKHEN IpaHUIIEH YUCIOBOTO MHOXKeECTBA?

46. YTo Ha3bIBaETCSI MOJIYJIEM JIEHCTBUTEIHHOTO YUCIIa?

47. Tlpu kakux ycnosusx |x + v| = |x| + |v].

48. TIpu kakux ycinoBusx |x + yv| = —|x| + |v].

49. HanmmuTe HEPaBEHCTBA, CBS3BIBAIOIINE MOJYJIh CYMMBI M Pa3HOCTH IBYX YHCEIN C
CYMMOM U pa3HOCTBIO UX MOJYJIEH.

50. N3ob6pazure rpaduk GpyHkmm y = sign x.

51. M306pasute rpaduk GpyHKIME y = [x] — menmast 9acTh YUCa x.

52. Chopmymnupyiite TeopemMy 0 npezaene OTpaHUYEHHOMN MOHOTOHHOM
byHKUIMU(TIOCIeA0BATETLHOCTH).

53. Haiite onpenencuue moHatus lim f(x) = A Ha si3p1ke § — &.
a1

54. Maiite onpenencuue mousTus lim f(x) = A, UCIONB3ysl MOHATHE OECKOHEYHO MAIOH
HHE

GyHKINY TIpU x — a.



55. ChopmynupyiiTe TeOpeMy O CHKaTOW MEPEMEHHOM.
56. ChopmynupyiTe TeopeMy O MpeaeTbHOM MEePEeX0/ie B HEPABEHCTRE.
57. Chopmynupyiite TeopeMy 00 OTpaHUYCHHOCTH (DYHKIIMH, MUMEIOIICH Tpeaen Mpu

58. ChopmynupyiiTe TeOpeMBbI O TIpeesiaX CyMMBI, IPOU3BEACHUS i YaCTHOTO (DYHKIIHH.
59. Chopmynupyiite onpeescHue MOHATHS xlir:1+ fl(x) = A Ha s13bIKE § — &.

60. ChopmynupyiiTe onpeecHue MOHATHS 11_121 f(x) = A Ha s13pIKe § — &.

61. JlaiiTe onpeneneHue MOHITUS xl-iﬂlm flx)=A.

62. Jlaiite onpenenenue moustus lim f(x) = A.

x—+— oo

63. Jaiire onpenenenue moustus lim f(x) = A.
aI—roa

64. Hanumure nepBblil 3aMeyaTeNbHbIN IpeAes U IPEesbl, CBSI3aHHbIC C HUM.
65. Hamummre BTOpOil 3aMevaTenbHbIi Mpe/iell U Mpeiebl, CBA3aHHbIEC C HUM.
66. [aiite onpenencHue moHaTus lim fx) = +co.

E i

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

68. Mcnonb3ys onpeneeHne NpoM3BOIHOIM, HaiinuTe y'(4), ecim y = y/x.

69. 'eoMeTpUYECKUIT CMBICIT TMPOM3BOAHOW. HamuiimTe ypaBHEHHE KacaTeIbHON K
rpaduky GyHKIMU y = arctg x B TOUke x = 1.

70. Haiinure yriibl, moji KOTOPBIMM NEPECEKAIOTCS JIMHUK X~ + vy = 8, v* = 2.

71. IlpuBenute mnpumep QYHKIUH, TpaduK KOTOPOH HMeEeT B HEKOTOPOH TOUKe
BEPTHKAIBHYIO KacaTeIbHYO.

72. Haiiaure (1) n fi (1), ecnu f(x) = [x — 1|e*. CymecrByer 1m f'(1)?

73. Haitmure v, ecnu: a) ¥ = In(x + va® + x2); 6) y = arctg th(x).

74. Yto MOXxHO cka3zath 0 auddepeHuupyemMoctu cymmbl yHkimid f(x) + g(x) B Touke
x = x, ecid, B 3TOil Touke: a) dynxuums f(x) muddepenuupyema, a ¢yHkius glx) He

muddepentmpyema? 6) ode yukimu f(x) u g(x) He TuddepeHIUpyeMbI?

75. Vicnionb3ys onpesenenue, MoKaxkuTe, uTo QyHKIMS y = x° — 2x quddepeHuupyema
B TOUKE x = 2 ¥ Haiiaute e€ nuddepennnan B 3Toil Touke.

76. SIBnsiercss MM HENMPEPBHIBHOCTh (DYHKIIMHM B JaHHOW TOYKE JOCTATOYHBIM YCIOBHEM
muddepentpyemoctu? OTBET 000CHOBATH C MOMOIIIBIO TPUMEPA.

77. ns xakux ¢pyHkuuil nuddepenuan pasex npupamnienuto? Ipusenure npumep.

78. CoopmynupyiiTe, B YEM COCTOUT TEOMETPUYECKMH U (QU3MUECKUH CMBICI
nuddepennuana.

79. Uto nmoHMMaeTcsl 10/1 MHBApUaHTHOCTHIO (hOpMBbI IepBoro auddepeHiuana?

80. Ucnone3yst ¢opmyiy s BbluMciaeHus auddepeHnuana, Halaure dy, eciu
¥ =x-+sinx + cos x.

81. Ilyctb y =sinx, x =cost Kakue wu3 cilenylolmMX paBeHCTB CIpPaBeIUBbI:
dyl.-z = 0; dyl._z = dx; dy| = = — dt?

82. Moxer 1 cymectBoBath f ' (x,), eciu He cymecTByeT f'(x,)?
83. Haitmure '™ (x), ecim f(x) = Inx - x.
84. Beruncnure, HCITONB3Ys IIPaBUJIO Jlonurasns:

x-cosx—sinx . -2
————;0) lim xs+nx,
x® oy

85. Hamtumure opmysny Teiinopa st GyHKmu f(x) ¢ OCTAaTOYHBIM 4iIeHOM B (opme:

a) lim
) x—=0

a) [Teano; 6) Jlarpanxa.



86. Paznoxure pyrkmio f(x) = In cos x mo Gpopmyse MakaopeHa 10 4I€HOB ¢ x *.

87. C momomsio Qopmyiasl MakiopeHa WM KaHOHMYECKUX PAa3NIOKECHUN MOIyUUTe
npuOIMKEHHYI0  GopMyldy (OrpaHMuYMBAasCh WIEHAMH [OpsAAKa x°) 18 (DYHKIMIL:

aA)yv=vy1+x,x—=0,|x| <1;6)y=In(1+3x),x =0, x| <1/3.

e —T+bx

88. Haiigure uncna a u b takue, 4o lim = =1.

x—0
89. Uccnenyiite byHKIIH u MTOCTPOMTE ux rpaduKu:
(a—2)%(x+4)
2 e )
90. Kakoifi 3 KOHYCOB, OINHCaHHBIX OKOJO JaHHOTO IIapa paguyca R, HMeer

a)y = v=ﬁ;B)}r=%J1—x3.

HaUMEHbBIIUNA 00BeM?
91. Kakas ¢yHKIUS Ha3blBaeTCs IEPBOOOPAa3HONW IO OTHOIIEHHIO K GyHKUuM f(x),

3aJlaHHOM Ha JAHHOM MPOMEKYTKe?

92. Uem oTiiMyaroTCs JBE MEpBOOOpa3Hble (PYHKIUH IJs1 OJHOW M TOU e (PYHKUUHU Ha
OJTHOM U TOM K€ IPOMEXKYTKE?

93. B 4eMm cOCTOUT CBOMCTBO JIMHEWHOCTH ISl HEOTIPEICIICHHOTO HHTETpasia’?

94. 3anumuTe GopMyay UHTETPUPOBAHUS 110 YACTSIM B HEONPEICICHHOM HHTETpalie.

95. Kakyto MIOJICTAHOBKY HY)KHO BBITTOJIHUTh TUIs panroHaIN3aIH
unrerpanaf R (3/x, {x) dx?

96. YkaxuTe palMOHAIU3UPYIONIYIO II0JCTAHOBKY JjIsl HHTerpana | R (x, ";I“}i—ﬁ)

97. Kaxoii nHTerpan Ha3pIBaeTcss HeOepymumcs?

98. ChopmynupyiTe 10CTATOYHOE YCIOBHE CYIIECTBOBAHHUS IEPBOOOPA3HOM.

99. Yemy pasen [ F'(x) dx? [ dF (x)?

100. Yemy paBHa MPOU3BOHAS HEOIIPEICICHHOTO HHTErpasia?

101. IMokaxwure, 4ro ¢yHKIMUH F)(x) = — %cos 2x; F(x) =sin’x  sBasiores

NepBOOOPA3HBIMU OJTHOW M TOM e (PYHKIIMH HA YUCIIOBOU OCH.
102. JTokaxkute CIIPaBENIMBOCTD dbopMyIbI JUTS TaOJIUIHOTO
unrterpana | x" dx;(n # —1).
dx
a®+at’

103. JlokaskuTe CIpaBeuIuBOCTb GOPMYJIBI IS TAGIMIHOrO HHTErpaa |

dx
Crv—
dx
= +pxtg

dx

104. Boruncnure unrerpan [ ; (qr - %ﬂ = III), CBeJISl €T0 K TaOJIHMYHOMY.

105. Boruncnure unrerpan [ ; (qr - %ﬂ < III), CBEJIsl €T0 K TaOJIHMYHOMY.

106. Boruuciaunre naterpai [ , CBEJIA €r0 K TAOJMYHOMY.
q

107. BbIYKCIUTE € IOMOIIBO HHTErPUPOBAHKS 0 YacTAM | x - sin ax dx.

108. 3anumuTe HWHTETPANbHYID CYMMY, COCTaBICHHYIO Uil GyHKumd f(x) Ha
npoMmexyTke [a; b]. OObSICHUTE CMBICI BETHYHH, BXOASAIINX B hopmymy.

109. Kakoii reomeTrpuyeckuii CMbICT MMEET ONpPEIeNICHHBIH HHTErpal f: f(x) dx, roe
f(x)- HenpepbiBHAsI HeoTpHULIATEIbHAS (YHKIHSI?

110. ChopmysupyiiTe OOCTATOYHBIC YCIOBHUS WHTErpUpyeMocTH GyHKIuUf(x) Ha
KOHEYHOM IIPOMEXKYTKE [a, b].

111. Kakas ¢yHKIMS Ha3bIBA€TCS MHTETPUPYEMO Ha MpoMexyTke [a, b]?

112. Yemy pasen [ F'(x) dx? [ dF (x)?



113. Chopmynupyiite HE0OXOAUMOE yCIOBHE HWHTETPUPYEMOCTH (QYHKLIMH Ha
NpOMEXYyTKe [a, b].

114. Yemy paBeH omnpeneieHHbIH MHTErpal OT HEUETHON (YHKIHMH 11O CUMMETPUYHOMY
NpOMEXYTKY[—a; a]?

115. Ecnu npenensl UHTETPUPOBAHUS TIOMEHSATh MECTaMH, TO KaK U3MEHHUTCS BEJIMYMHA
uHTerpasia? Beipasute 3To CBOMCTBO (hOpMYIION.

116. CopmynupyiiTe CBOMCTBO JTUHEHHOCTH OMPEIEICHHOTO HHTETpaIa.

117. Chopmynupyiite CBOHCTBO, CBS3bIBAIOLICE 3HAKM (YHKIMHA M OMPEACICHHOTO
UHTErpaia Ha IPOMEXKYTKe [a, b].

118. Chopmynupyiite CBOHCTBO 00 MHTETPHUPOBAHUM HEPABEHCTBA MEXAY (PYHKUIUSIMH
Ha IPOMEXYTKe [a, b].

119. ChopmynupyiiTe CBOHCTBO 00 OLIEHKE MOJYJISI ONIPEICIIEHHOTO HHTETpaja.

120. ChopmynupyiiTe TeopemMy O CpeaHeM Ui ONpPEACICHHOIO0 HWHTerpajga oT
HEMPEPbIBHON (QYHKIINH.

121. 3anmumure hopmyny Herorona — JleliOuuna.

122. IlpuBeauTe TEOMETPUUECKYIO HMHTEPIPETAUI0 TEOPEMbl O CpEeIHEM s
OTpeIeIEHHOr0 UHTEerpaa.

123. Yro Ttakoe cpemaHee (MHTerpajibHOE) 3HaueHHe (GyHKUUU f(x) HA MPOMEKYTKE
[a, b]?

124. ChopmynupyiiTe ompeneneHue HECOOCTBEHHOro WHTerpaia 1-ro poma ¢
0ECKOHEUHBIM BEPXHHUM IMPEEIIOM OT HEMPEPHIBHON (PYHKIINH.

125. Chopmynupyiite ompeneneHue HecoOCTBEHHOro uHTerpaia 1-ro poga ¢
0OECKOHEYHBIM HUKHHUM IPEAETIOM OT HETIPEPhIBHOM (DyHKIIUU.

126. Kakoii HecOOCTBEHHBII MHTETPAJI HA3bIBACTCS A0COIIOTHO CXOSIIAMCS?

o + oo dx
127. Vkaxure, s KaKUX 3HAYCHUH MapameTpa p HHTErpa fﬂ — (a = 0) aBasercs
X

CXOAALIMMCS, a Ul KaKUX 3HAUYCHUH — pacXoAIIuMCs

128. 3anumuTe (GopMyIbl, BHIPAKAIONINE CBOHCTBO JMHEWHOCTH JUII HECOOCTBEHHOTO
UHTErpaia ¢ 0ECKOHEYHBIM BEPXHUM IIPEEIIOM.

129. ChopmynupyiiTe mnpu3HAK CpaBHEHHss B KOHEYHOH ¢opMe Ha TpHUMepe
HECOOCTBEHHBIX UHTETPAJIOB 1-ro poa ¢ 0ECKOHEYHBIM BEPXHUM IPEAEIIOM.

130. Yro Takoe nonuslil quddepennuan pynkunu z = f{x,y)?

131. 3anumuTte ¢GopMynly, ONPEENSAIOUIYI0 YacTHYIO TPOU3BOJHYIO  (DyHKIMH
z = f(x,¥) 1O IEpeMEHHOMN y B Touke My (x4, v, ).

132. Kakas ¢pyHKIUSA ABYX apryMEHTOB Ha3bIBaeTcs nupdepeHuupyemoii?

133. 3anummute Gopmyiny, Bepakarollyto noyuHsli auddepenuuan GyHkuun z = fx, y)
yepe3 e€ YacTHbIE POU3BOIHBIE.

134. 3anmummte (opMyiy, BBIPRKAIONIYI0 BTOPOW MONHBIA auddepeHnuan (GpyHKIun
z = f(x,y) 4epe3 e€ 4aCTHbIC IPOU3BOHBIE.

135. Kak cooTHOCATCS Mexk 1y cO00i CBOMCTBA HEMPEPBHIBHOCTH U U hepeHITpyeMOCTH
(GYHKIMH IBYX NEPEMEHHBIX?

136. Kakas ¢ynkuus z = f(x,y) Ha3bIBaeTCsA HENPEPBHIBHOM B Touke M, (x4, 1, )?

137. Kak ompenensercs €BKIUAOBO paccrosHue p(M,,M,) Mexay IByMsS TOUKaMH

M {x .'iﬂ, . ,x;:,,,l:' )I/I M (x.'f}, ,x;f:') M-MEPHOTr0 IPOCTPAHCTBA?

138. Kakas Touka MHOKeCTBa E Ha3bIBAeTCS BHYTPEHHEH? rpaHHIHOM?
(o (o) (o)
139. Y10 Takoe §-OKpeCTHOCTh TOUKU My(x, x5 , vn , X )?
140. Kakoe MHOECTBO E Ha3bIBACTCSI OTPAHMYCHHBIM? 3aMKHYTHIM? CBSI3HBIM?



141. Chopmynupyiite onpenenenue npenena GyHkuun f(M) = f(x,y) B Touke
Mo (x5, 5)-

142. ChopmynupyiiTe TeopeMy O pPaBEHCTBE BTOPBIX CMEHIAHHBIX [POU3BOHBIX
dymxumn z = £(x, 7).

143. Kak cooTHOCATCSI MKy co00i cBOMCTBa MU PEPEHITUPYEMOCTH U CYIIECTBOBAHUS
IEPBBIX YACTHBIX MPOU3BOIHBIX QYHKIMH Zz = f(x,¥)?

144, Chopmynupyiite onpeaesieHre MpOU3BOIHON (YHKIIUH
145. u = f (M) = f(x, v, z) 10 HaIPaBJICHUIO BEKTOPA I.
146. 3anumuTe QopMyiy, BbIpa)Karollyl0 MPOU3BOAHYIO (GyHKuuu u = f(x,y,z) 1O

HaIIpaBJICHUIO BCKTOpa ED = | COSCL, COS|5, COS Yepe3 HaCTHBIC ITPOU3BOJAHBIC KIIUH 1i.
Y yH
du o
147. anuummre Qopmyity, CBA3HIBAIOLIYIO grad u M IPOM3BOLHYIO — B 3aJaHHOH TOUKe

CKaJISIPHOT'O TIOJIS .
148. Kak cBs3aHbl HampaBieHHs HauOonbuiero pocra ¢yHkuuun u = f(x,y,z) ¢
BEKTOpOM grad u B paccMarpuBaeMoil Touke M(x, y, z)?

Bu . Bu o
149. Beipazute max 7 ¥ min— depes grad u B 3aIaHHON TOYKE CKaJISPHOTO TOJIS 1.

o ) o
150. 3anummre  dopmyny IS TPOU3BOIHOU a—g CIIOKHOU GyHKIIII
.

z=z(uv), u=ulx,v), v=v(xy).

. dy . .
151. 3anumure Qopmyny g TPOU3BOJHOU d—} HESBHON (yHKIMHU, 3aJaHHOMI
i

ypaBHeHueM F(x,y) = 0.

dz 8= o o
152. 3anumure (GopmMymnbl IS MPOU3BOIHBIX 3. 5, HCABHOM GbyHKIMY, 3aTaHHOU
x ¥

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

153. ChopmynupyiiTe omnpenenacHue JTOKAIbHOIO MakCMMyMma (JOKaJbHOTO MHUHHUMYMA)
Gynkuuu z = f(x,y) B Touke M,(xg, v, ).

154. ChopmynupyiiTe HEOOXOAMMBIE YCIOBHS, a TakKe JOCTAaTOYHBIE YCIOBHS
IKCTpeMyMa QpyHKIMHU z = f(x, V).

155. Chopmynupyiite mpaBUIO OTHICKAHMS HaWOONBLIET0O M HAWMEHbBIIEr0 3HauYeHUt
Gynkuuu z = f(x,y) B OrpaHUYEHHON 3aMKHYTOH 00/1aCTH.

156. Yto Takoe cTanuoHapHas To4ka QyHKuuu z = f(x,v)?

157. ChopmynupyiiTe onpeneneHue YCIOBHOIO MakcMMyMa (yHkumu u = f(M) npu
cBs3u @(M) = 0 (paccMOTpHTE CIydail IByX UM TPEX NEPEMEHHBIX).

158. Chopmynupyiite HEOOXOJUMBbIE YCIOBHUS YCJIOBHOIO OJKCTpeMyMa (DYyHKIUH
u = f(M) npu cBsa3u @(M) =0 no merony Jlarpanxka (paccMOTpUTE Ciaydail JBYX WM Tpex

NEPEMEHHBIX).

159. Chopmynupyiite Teopemy BeiiepmTpacca 00 OrpaHWYeHHOCTH (DYHKIIHH,
HENPEepbIBHON B 3aMKHYTON OrpaHUYE€HHON 00JIacTH.

160. Chopmynupyiite Teopemy BeiiepmTpacca 0 CyIIeCTBOBaHHH HAHOOIBIIETO U
HaMMEHBIIET0 3HAYeHUH (PYHKIMH, HEMPEPHIBHON B 3aMKHYTON OIpaHUYEHHON 00JIacTH.

Tema 4. JJluppepenyuanvrvie ypasreHus.
161. KakoB reomerpudeckuil cmbici ypaBHeHHs vy =f(x,y). Hamucate ypaBHeHHE

KacaTelbHOM K MHTErpanbHOM KpUBOii ypaBHeHus y' = x>y~ B Touke M,(1, 2).



162. [lalite omnpenenacHUEe H3OKIMHBI IUPPEpeHINATbHOIO ypaBHeHus v '=f(x,y).
M30kmuHbl ypaBHEHUS y' = x°/yv ecTth: A) okpyxHoctH; B) mpsmeie; C) mapa6Gonsr; D)
runiep6osr; E) ammuncer; F) HeT npas. oTBera.

163. [lano ypaBHeHue y' = x°— 2x + y. Hanummure ypaBHEHHE JUHUM BO3MOMKHBIX
TOYEK SKCTPEMYMOB €TI0 MHTETPalIbHbIX KPUBBIX. CaenaiTe yepTéx.

164. Chopmymupyiite Teopemy Komm st ypasuenust y¥' = f(x, ). [lycts {1 — o6nacts,
B KOTOPOH BBHINIOJHEHBI €€ YCIOBUS 3TOT0 ypaBHeHUs. Kakue W3 mocieayronux yTBEp>KICHHIM
CTpaBeUIMBBI: A) €ro HMHTErpajbHbIE KPHBBIC MOTYT HMMETh pa3pbiBbl 1-ro poma B [1; B)
MHTETpaIbHbIE KPUBBIE MOTYT UMETh YIJIOBOU SKCTpeMyM B (1; C) HHTErpaibHble KPUBBIE MOTYT
nepecekatbess B f1; D) uWHTErpambHble KpHUBBIE MOTYT OBITh NPSIMBIMU JHHHSIMH; E) Her
IIPaBWJIBHOTO yTBepkaeHUsA? OTBET 000CHOBATD.

165. Peumre 3anauy Kowm: (1 + y*)dx + xydy =0; (1) =1.

166. Haiinute Bce pemenus ypaBHeHus xy' = y + 4/ y* — x %,

167. Haitngute oOmue pemeHus (MHTErpajibl) ypaBHECHUH:

168. a) xy —2y=x®cos x; 0) 3y' + ¥y = 1/¥%; B) (x? + xy*)dx + (x*y + y*)dy=0.

169. Haiinute Bce NMHUM, Y KOTOPBIX OTPE30K KacaTelbHOM MEXIy TOYKOW KacaHus U
OCbl0 abcIucc AENUTCS TIOMOJIaM B TOYKE IIEPEeCeUeHUs] C OChI0 OpIWHAT. YKa3zaHHe:
Hcnonb3yiiTe ypaBHEHHE KacaTelbHON K KPUBOM.

170. Cpopmymupyiite Teopemy Komm i ypaBHenus v'' = f(x,y,y"). Kakos
TeOMETPUYECKUI CMBICHI HadalbHbIX ycnoBui y(0) = —1, ¥'(0) =1 misa storo ypaBHeHHs?
N300pa3zure npuOIMKEHHO MHTETPabHYI0 KPUBYIO B OKPECTHOCTHM HA4aJbHOM TOYKM, CUMTAs
VTS onpeieieHHOCTH v = 0 B 3TOH OKPECTHOCTH.

171. HaiiTn 3Ha4€HHE O, TIPU KOTOPOM (PYHKIMS ¥ = x° SBISAETCS PELICHUEM YPABHEHUS
x(x—1)y" —(2x — 1)y + ay=0.

Lk

172. Mano ypaBHenue: y''* + xy'' = 2y'. C mOMOIIBI0 KakoW MMOJCTAHOBKH MOYHO

HOHU3HUTH ero nopsaok? Hamumure oOmmuii BUa TaKuX ypaBHEHUH.
173. Haiigute obuiye pemeHusl ypaBHEHUH METOJ0M MOHM)XKEHUs nopsjaka: a) y "=ln x;
i
0)v' =L 4+ x.
X

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

175. Kak ¢ mnomompro (yHIaMeHTanbHOM cHUCTEMBl pemeHuid y,(x), .. , ¥,(x)
3amucath obmiee penieHue ypasHeHus L[y] = 0? [louemy HysneBoe penieHHe HE MOXKET BXOIUTD
B (yHIaMEHTAIbHYIO CUCTEMY pelIeHul ypaBHeHus L[y] = 07

176. lano ypasHenue: v'' —5y' 4+ ay = 0. [Ipy KakoM 3HAYE€HHH 0, YUCIO 3 OymeT

KOPHEM €ro XapakTepucTudyeckoro ypaBHeHus? Haiitu oOmiee pemieHue J1aHHOTO
TuQepeHIaIbHOr0 YpaBHEHUS IPU HallZICHHOM 3HaY€HUH (.

177. Jluneitnoe onHopoaHOoe AM(QepeHlnanbHOe ypaBHEHUE 3-ro  Topsaka ¢
MOCTOSIHHBIMU KO3 (QUIIMEHTaMHU MMEET YacTHbIe petieHus: 1, sin 3x. DTo ypaBHEHHE MOXKET

umets Bud: A) ¥v'" —9y =0; B) ¥'" —9y'=0; C) v'" +9y =0; D) ¥'""+9y' =0; E) ner
MPaBHJIBHOTO OTBETA.

178. Pemmmre smHeliHoe ypaBHenwe y'' —2y' +y =e¥/x wMeromom Bapuanuu
MIPOM3BOJIbHBIX TTOCTOSIHHBIX.

179. Haiimute oOmiee pelieHue JMHEHHOTO HEOAHOPOJHOTO YpaBHEHHUS METOJIOM
HEOTIPENENEHHBIX KOO(QPUIIMEHTOB: v "—y=2e* —x .



180. Haiinute wacTHOE pelieHHE JWHEWHOTO0 HEOJHOPOJHOTO YypaBHEHHS y “+y=de”,
YIOBJIETBOPSAIOIIECE HadanbHbIM ycioBusaM y(0)=4, y{0)=-3, MeTOnOM HEOIpPEACIEHHBIX

KO3 PHUITUEHTOB.
181. Haiigute oO1iee perienue cucteMsl U hepeHInanbHbIX YpaBHEHHHA

P

—=2x+vy,

dt l
vy 3x +4

=3x + 4y.
dt :

182. Touka ¢ wmaccol m JBWKeTcA mpsaMoiMHEeWHO. Ha He€ nelicTByer cuia,
MIPOMOPIIMOHAIbHAS KyOy BPEMEHH, MCTEKIIEMY OT MOMEHTAa, KOrja CKOpPOCTh ObLTa paBHA v
(k03¢ GUIHEHT MTPONOPIHOHAIFHOCTH paBeH k). Kpome Toro, Ha TOYKy HEHCTBYeT cHiia

CONIPOTUBIICHHUS  Cpelbl, NPONOPUHOHAIIbBHAS IPOU3BEACHUIO CKOPOCTM U BPEMEHHU
(k03¢ GHLUEHT NPOIOPLMOHAIBLHOCTH paBeH k). HalinnTe 3aBUCHMOCTb CKOPOCTH OT BPEMEHH.

VYkaszanue: npumenure 2-ii 3akod HproToHa.

Kpurepruu u mkana oleHUBaHUS 10 OLEHOYHOMY CPEICTBY «(PPOHTAIBHBIN U UHANBUAYAIbHBINA
OIIpOCH»

IIIxana oueHnBaHUsA Kpurepuii onieHuBaHus

OTIUYHO (5) CryneHT TinyOOKO W B TOJHOM OOBEME BIAACET HPOrPAMMHBIM
MaTepuaioM. ['paMOTHO, MCUEPIBIBAIOINIEC W JIOTUYHO €ro M3JIaracT B
YCTHOM WM MUCbMEHHOU (opme. [Ipu 3TOM 3HaET PEKOMEHIOBAaHHYIO
JTUTEPaATypy, MPOSBISET TBOPUCCKHUM IMOAXO] B OTBETaX Ha BOIPOCHI H
NPaBUIbHO OOOCHOBBIBACT TMPHHSTHIC PEHICHUS, XOPOIIO BIAICET
YMCHHSIMHU M HAaBBIKAMU TIPH BBITIOJTHEHUH NMPAKTUICCKUX 3a]1a4.

xopo1uo (4) CryneHT 3HaeT NpOrpaMMHBIMN MaTepuan, IPaMOTHO M IO CYTH
u3jgaraeT ero B YCTHOM MM IUCBbMEHHOW (opme, Jomyckas
HE3HAUUTENIbHbIE ~ HETOYHOCTH B  YTBEPXKIEHHUSAX, TPAKTOBKaX,
ONpEAENICHUSAX M KATErOpUsX WM HE3HAYUTEIbHOE KOJIMYECTBO
omn6ok. IIpu 3ToM BiageeT HEOOXOJUMBIMM YMEHHUSMHM M HaBBIKAMHU
IIPY BBIIIOJIHEHUH MPAKTUYECKUX 3a/1ay.

yIoBieTBOpUTENbHO | CTYZEHT 3HAaeT TOJBKO OCHOBHOH TPOTPaMMHBIA  MaTepual,

(3) JIONyCKAaeT HETOYHOCTH,  HEAOCTaTOYHO  4YE€TKHE  (OPMYIHUPOBKH,
HETOCJIEZIOBATeIbHOCTE B OTBETAaX, H3JIaraeMBIX B YCTHOH WITH
nucbMeHHOW (opme. [Ipu 3TOM HETOCTaTOYHO BiIAJAEET YMEHUSAMHU U
HaBbIKaMU P BBINOJHEHUH NpakTHUUecKux 3ajaad. Jlomyckaer 1o 30%
OIIMOOK B M3JIaraéMbIX OTBETaX.

HEeyJ0BJIEeTBOPUTEIbHO | CTYJI€HT HE 3HAeT 3HAUMTENIbHOM 4YacTH MpOrpaMMHOrO MaTrepuaa.

(2) [Tpu 3TOM JTOTTyCKaeT NPUHLIMITHANBHBIE OMIMOKU B JI0OKa3aTeIbCTBAX, B
TPAaKTOBKE TIOHATHM M KaTErOpui, MNpOSBIAECT HU3KYIO KYJIbTYpYy
3HaHWM, HE BIAJCET OCHOBHBIMU YMEHMSAMU M HAaBBIKAMU IIPU
BBIMIOJTHEHUH MTPAKTHUECKUX 3a/1ad. CTyIeHT OTKa3bIBae€TCsl OT OTBETOB
Ha JIONOJHUTENIBbHBIE BOIIPOCHI

Tunosbie BApUAHTHI KOHTPOJIbHBIX PadoT:

Tema 1. Jluneiinas anceobpa.
Bapuant Ne 0
1. Pemuth cuctemMy TUHEHHBIX ypaBHeHUI MmeTooM Kpamepa
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3%, + 2x,+x3 =25
2xy +3x, +x3=1
2x) +x, +3x; =11

2. BeruucauTe onpeaennTelib

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

3. Pemmth cuctemMy JTMHEWHBIX YPAaBHEHUN MaTPUYHBIM METOJOM
lxy —2x, + 3%, =6

2xy +3x, — 4x; =20

3xy —2x,—5x; =6

4. Haiitu maTpuily, oOpaTHYIO K JaHHOM
2 1 1
(5 1 3)
2 1 2
5. Pemnth cucreMy IMHEMHBIX ypaBHEHUN MeToI0M ['aycca
4xy —3x, + 2x3 =9

5x, +6x, — 2x; = 18

Tema 2. Ananumuueckas ceomempust.
Bapuant Ne 0
JlaHbl KOOpAMHATEI BEPIIUH upamMuisl ABCD:

) e-) =) 6

A=|-3 B=|1 C=| 8 D=|-1

1 -1 -9 2

Haiitu:

1) nmunsl pedep AB, AC, AD .,

2) yron Mexny pedpamu AB u AC,

3) yroa mexay pedpom AD u ocHoBaHueM ABC,

4) BoruncnuTs 1ioma e oOcHoBaHus ABC;

5) Beruncnauts 00bem nupamuasl ABCD;,

6) 3Has 00BEM MUPAMUIBI U TUIOMIA b €€ OCHOBaHUs ABC, HailTH BbICOTY h mupamuasl ABCD,
7) HaiiTn ypaBHeHHE III0CKOCTH OCHOBaHUs AB C, KOTopasi IPOXOJUT yepe3 Touku 4, B u C.

8) CocTaBuUTh KAHOHMYECKHE YpaBHEHHUS NpPSIMOW, KOTOpas MPOXOJUT 4epe3 BepIIMHY D
NEPIEeHIUKYISIPHO K MJIOCKOCTH OCHOBAHUS (]

9) Haiitu Touky K nepeceueHus MOIy4EeHHON MPSIMOM C INIOCKOCTHIO OCHOBAHMS (3

10) Haiitu paccrossHue OT BEpIIMHBI D MHUPaAMUIBI 0 TJIOCKOCTH OCHOBAHHUS @ W CPaBHUTH
MIOJIyYEHHBIH pe3yabTaT ¢ JUIMHOM BekTopa DK .

11



Tema 3. Mamemamuueckuii ananmuz («Beéedenue 6 mamemamuueckuil
ananuzy, cemecmp 1).

Bapuant Ne 0
1. HaiiTu oGacts onpenencHus 3adaHHbIX ()YHKIIUH.
[x+2 1 In(1+ x)
y= |——+—= y=————""
' |1 —3x  xZ x—1
\
2. Halitu npenensl.
3x°+2x*—3x+1 2x*—T7x+3
lim — lim——
x—oe 2x3 +4x2+3x— 8 x=3x*—8x + 15

3. I/ICHOJIBSYH 3aMC€YaTCIIbHBIC IIPEACIIbI, BBIYUCIINUTD:

1 — cos3x (33{ — S)HH

111]1—,, 1iI]‘l S ——
#=0  3x? x=e \3x +5

4. HaiiTu npenensl, UCII0JIb3Yys SKBUBAJIEHTHBIE OECKOHEUHO MaJjible () YHKIUH.

- In(1+4 3x7%) (e5* — 1)
lim — lim ——
x=0 x° — 5x- x—0 x

5. UccnenoBaTh (PYyHKIMIO HA HEMPEPHIBHOCTh, HAUTH TOYKH pa3pbiBa (PYHKIWU M YCTaHOBHUTH
ux xapakrep. CaenaTs CXeMaTHYECKUM YEPTEXK.

L ﬂ:x-|-4: x =< —1
flx)=2=-3+1 x*+2:—-1<x=<1
2;x =1

Tema 3. Mamemamuueckuu anans («Heonpeoenennolii unmeepany,
cemecmp 2).

Bapuant Ne 0
1. HaliTn HeonpeieneH bl UHTErpal, UCIO0JIb3Ys TaOJUIly U €r0 OCHOBHBIE CBOMCTBA.
3 — — 1 4ex
J(x *4—|-5;rw,,-'x—|-§,fx—a,_ﬂ)dx J_
\.'IR" x— 4

2. HaliTu HeompeneleHHbI HWHTErpasl, HCHIOAb3Ys MeTox (OPMUPOBAHUS CHEIHAIBHOTO
BBIpa)KEHUS 1101 3HaKOM U depeHImana.

J(x:—E)‘}Exdx J-\."x:—Ex—i-S(Ex—E)dx

12



3. Haiitu HeomnpeneneHHbI HMHTErpaj, HCIHOJB3YS METOJ 3aMEHbl IMEPEMEHHBIX U METOJ
UHTErPUPOBAHUS 110 YACTAM

f[-:sz—xfs.f“)dx flmdx

12

4. Haiitu HeomnpeaeieHHbII HHTErpall OT IPOOHO-pAIMOHAIBHON (DYHKIIMN

— dx
x-+7x+15

x—1

f(Sxa—i-Ex:-l-dl-x—l]dx J‘ 12

5. HaiiTu HeonpeAeIeHHbI HHTETPal OT TPUTOHOMETPUYECKUX (QYyHKINUN

. 2—5x m
sin2x - cosdxdx COS 3 singdx

Tema 3. Mamemamuueckuti ananuz («Onpeodenennviil unmezpany, cemecmp
2).
Bapuant Ne 0
1. BeruuciauTs onpeieneHHbli MHTerpat:

1 ¥
x-+1

dx
(x*+ 3x+ 1)2
0

2. BeaucnuTh miomas GUrypsl, OrpaHUueHHYIO JTMHUSMU:

{x = Bcos’t — 20082
y =x2, y = 2sin®t’ P e
=7 _ y° i1 —
y=2-x 0st<— 0=f=3
2
3. BbunucauTh UIMHY AYTM KPUBOM:
= 3(t —sint
¥ = —In(cosx), {x _ (t = sint) , p = 2coseg,
i ¥ = 3(1 — cost) o T
0=<x<-— gl =P =—.
=*=% 5 =t=m ?=3

4. Bpruucauth o0beM (3a7adya a) M IUIOMIAAL TMOBEPXHOCTH BpalleHHs (3agada 0) Tena,
MOJTYYEHHOTO BpPAIICHUEM 3a/IaHHOUN (PUTYpBI BOKPYT OocH {x:

s~ y=1-x
a)}r—x’}r—v'_'x, 6)2.:0; y=1

5. BeurciuTh HeCOOCTBEHHBIH HUHTCrpal Ujin YCTAHOBUTH €ro pacxoJuMOCTb
13



Jxe_xzdx
i)

Tema 4. Jlugppepenyuanvrvie ypasHenus.
Bapuant Ne 0
1. Haiftu oOmiee pemieHre win pemuTh 3anady Komu mins muddepeHnInanbHbIX YpaBHEHUN C
pa3AeISIFOIIUMUCS TePEMEHHBIMU:

—
_'!,;I"I = 2\',!};!"

xy' —ylny =0
y(0) =1.

2. Haiitu oOuiee pemieHue wiM pemuth 3aaady Komm amns ogHOpoAHBIX TuddepeHIaabHbIX
YPaBHEHUH IIEPBOTO MOPsJIKA.

ydx + E[Ma"x_}r —x)d}r =0

xyiy' —(x®+¥%) = 0;
AR y(1)=1

3. Haiitu obmue pemeHust THHEHHBIX 1 (HepeHINaTbHBIX YPAaBHEHHI IEPBOTO MOPSIKA!

y' + tgxy = —cosx; v+ 2y _¢

X X

4. Haiitn oOmiee pemieHHe WM pemuTh 3amgady Komm ans auddepeHnmanbHbIX ypaBHEHHHA
BTOPOTO MOPSJIKA, TOMYCKAIOMINX HOHIKSCHNE TTOPS/IKA

y 2 2x
y" —cosbx = —; y'————¥'=0;
VX i x-+ 1°

5. Haiitu pemenuss nuHedHbIX IuGQepeHaTbHbIX YpPaBHEHUH BTOPOro TMOpsAJKa C
MOCTOSTHHBIMU KO3 (PUILIUEHTaMU

}FH_l_Z}FJ =|:I: FJJ—EFJ—E}F:E‘M;

Kputepun u 1ikana OIIEHMBaHUS 1O OILICHOYHOMY CPEACTBY «KOHTPOJIbHAS

paboTa»
[IIkaJyia OLIEHUBAHHUS Kpurepuii onieHHBaHuUs
5 KonTponbHast paboTa BbIIIOJIHEHA HA BBICOKOM YpOBHE (TIpaBUIIbHBIE
otBeThl AaHbl Ha 90-100% BompocoB/3aay)
4 KonTponbHas paboTa BbINOJIHEHA HA CPEAHEM YPOBHE (TIpaBUIIbHbBIE
OTBETHI AaHbl Ha 75-89% Bonpocos/3aaay)
3 KonTponbHas paboTa BbINIOJIHEHA HA HU3KOM YpOBHE (TMIpaBUIIbHBIE
oTBeTHI JaHbl Ha 50-74% Bompocos/3anay)
2 KonTponbHast paboTa BBIIIOJIHEHA HA HEY/I0BIETBOPUTEIHHOM
ypoBHE (paBUJIbHBIE OTBETHI JaHbl MeHee yeM Ha 50%)
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Tunosbie BApUAHTHI JOMAILIHUX 3aaAHUM:

Cemecmp 1.
Bapuant Ne 0

1. Janbl KOOpAMHATHI BEPIUIUH TpeyrojabHuka ABC:
A(—8; — 3); B(4; —12), C(8; 10).
HeoOxomnmMo HaliTu:
- JUIMHY CTOPOHEBI AF
- ypaBHEHHE CTOpOH AB 1 BC 1 UX yriioBble KO PHUITUEHTHI,
- yroi W Mexnay npameiMu AE u BEC B paguaHax;
- ypaBHEHHE BBICOTHI LD U €€ [UINHY;
- ypaBHeHUE MeauaHbsl AE U KOOPAMHATHI TOYKH K IepecedeHus dTOU
MeJIMaHEI ¢ BBICOTOH D
- ypaBHEHUE NPSAMOML, KOTOpas IPOXOAMUT Yepe3 TOuKy K
[apajjiejIbHO K CTOpOHE AB;
- KOOPAMHATBl TOYKH F(xg,Vz), KOTOpas HaXOAMUTCS CHUMMETPUYHO
TOYKE A OTHOCUTEIBHO NpsiMOM CD.

2. Jlano: Touka A(2; 5) u npamas v = 1. Heo6X01uMO COCTaBUTh ypaBHEHUE I€OMETPHYECKOTO
MecTa TOYEK, PABHOYIAJIEHHBIX OT 3aJaHHON TOKU A(x 4, V) U IPAMON v = d.
[TosryueHHOE ypaBHEHHE IPUBECTU K IPOCTEUIIIEMY BUY U IOCTPOUTH I'pauK KPHUBOH.

3. 3azmaHbl 1BE CHCTEMBbI JIMHEWHBIX ypaBHeHUH. Pemmuth nepByro cucreMy metogom Kpamepa.
[TosrydyeHHBIM NP pEUICHWM IIEPBOM CHUCTEMBI PE3YJIBTaT IPOBEPUTH C ITOMOLIBI0 METOIA
oOpartHo MaTpulbl. Bropyro cuctemy pemuTs ¢ noMolnbsto Metoga ["aycca.

4x) — 1x, + 4x; = —10, 3x, +5x, —1x; =1,

4. 1aHbl KOOpAMHATHI BEPIIUH NUpaMusl ABCD:
A(2; —3; 1),B(6; 1; —1),C(4; 8,—9),D(2; —1; 2).
Heobxoaumo:
- 3anucarb BeKTopHEE, AC, AD B OPTOHOPMAJILHOM CUCTEME {?,}, E}
Y HAalTU MOZAYJIH 3TUX BEKTOPOB.
- Haiitn yron mexny BeKTopamu AB u AC.
- Haiitn npoexuuro BekTopa AD na BEKTOP AB.
- Beraucnuts momans rpanu ABC.

- Haiitn 06bem nmupamunibl ABCD.
5. JlaHbl KOOPAVHATHI YETHIPEX TOYEK:

A(—E; —2; —-’-1-), B(—il-; 2; —?), C(S; 0; 3),M(—1; 3; l:lj.
Heo0xonumo:
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- CocTaBuTh ypaBHEHHE IUIOCKOCTH (I, KOTOpas IPOXOIUT 4Yepes

TOYKH A4, Eu C.

- CocTaBuTh KaHOHMYECKHE YPAaBHEHUS NPSMOH, KOTOpas MPOXOAUT

yepe3 TOUKy M meprneHANKYISIPHO K IIIOCKOCTH Q.

- HaiiTu Touku nepeceyeHus: moJy4eHHON NpsIMOM € IJIOCKOCThIO @ U

C KOOPAWHATHBIMU IUTIOCKOCTAMU XOY, X0Z, Y OZ.

- Haiitu pacctosiHue ot Touku M 10 IJIOCKOCTH .

6. Boruuciuts cienyroniue npeaensl (He Moyib3ysich mpaBuiioM Jlonuras).

x*—2x243
lim —
a—om dx= 4+ 3x + 2

3x*4+8xL5
lim ——
x=—13x-+9x 4+ 6

1 — cosdx

- ]

2

lim
x—0

x*+2
lim ————
x=m 3x-+2x—1

Vvae+4—-1

lim —
x=—9

x—+—3

sin3x

lim
x=0 tglx

3

x+2

lim
x—0

2x2—3x —2
lim ———
x=2x-+3x + 10

2—+/x—3
lim —
x=7  x=—49

lin'é[l + 4:()1_7

7. 3amanHyro GYHKIUIO v = f(x) MCClIe0BaTh Ha HENPEPHIBHOCTh U BBISICHUTH XapakTep TOYEK
paspeiBa. Crenath cXeMaTH4ecKuii rpaduk

Flx) = 47

flx) =

8. Haiiti nepByto npon3BoHy0 ¥', 3aJaHHbBIX QYHKIHUIA:

_2(3x*+4x’—x—2)

¥y —
15vx+1
tgx — ct
};r = Hrctg (gx—'_gx)
Va2

}F:

—

o i =
9. Haiitn nepBy1o IPOU3BOJHYIO V',. 3aJaHHBIX (YHKIIMI:

v = (Hrctng':l.-’ﬂln (arctgx)

};r:x-e}'
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=sinV3+—-

x-, ecar x =0
X T
tg—, ecoum 0=x =—
2 2
T
1,

ecal x = —
2

x —1n(z +e*+2/e +ex + 1]

1 sin®3x

3 cos6x

_3t7+1
3t3

+3
=sin|—+1t
y 51n(3+)



10. Jlana ¢yHkuus v = f(x) M 1Ba 3Ha4eHUs aprymMeHra x; U x,. HeoOxogumo HaiTh

NpUONMKEHHOE 3HAUCHUE TaHHOW (DYHKIMU IIPU X = x,, HCHOJNb3ys €€ 3HAUCHUE MpH x = x, U
3aMeHss npupocT Ay GyHkuuu v = f(x) coorBeTcTBYIOIMM auddepeHuuanom dy:

y =133x?+ 8x — 16; ¥y = cos(x);
x, =4, x, =394 x, = 60°% x, = 63",

11. BINONMHUTE MOJIHOE UCCIIEI0BAaHUE 33JaHHBIX (DYHKIUN U OCTPOUTH UX TpaduKU:

3 2x
v:ﬂ v:e— }F=x3_3x:+3

xZ g 2x

12. Vcnonb3yst MeTonbl aud@epeHnanbHOro BeIUYUCICHUS, PEIIUTh CIEAYIoIue (pU3nYecKue
3a/1a4u:

1.

v E
[Ipu moAroTOBKE K 3K3aMEHYy CTYJEHT 3a t JAHEW u3ydaer (E}-IO

4acTb Kypca U 3a0biBaeT (ct-t)-t0 4yacTb. CKOJIBKO JHEH HYXKHO IIOTpaTUTh Ha
MOJIFOTOBKY, 4TOObI ObUIa M3ydeHa MaKCUMallbHas 4yacTh Kypca? Pemmuts 3amauy npu
YCJIOBUH, YTO k = 3o = 1/48.

Teno maccont my = 3000 Kr nagaer ¢ BHICOTHI H METPOB U TepsET

maccy  (cropaer) MIPOTIOPIIMOHATBHO BpEMEHU najCHUsI. Koaddunuent
nponopuroHanbHocTd k= 100 kr/c. Cuyurasd, 4r0 HavanbHas CKopocTh V =0,

yckopernue g = 10 m,/c, HallTH HaUOOJIBIIYI0O KMHETHYECKYI0 SHEpPruio Tena. Pemuts

3a7a4y Opy ycjaIoBuu, yTo H = 1805 m.

Cemecmp 2.
Bapuant Ne 0
1. BeraucinuTe HEONpeeIeHHbIE HHTETPAJIbI:
3 — dx -
f 7x* + 40x qeﬂdx: J—’ Jx_mﬂxdx_
2x%* 4+ 5x% — 12x° xVxi— 16

2. BoruucnuTh ornpeneneHHbIi HHTErpall:

dxdx

f

(Bx—8)2—23x—8+4

3. Beruncauts miomazas GUrypsl, orpaHiYeHHOM napaboiamu:

all +1 x_‘+3 +6
V= — X W= — X
B 2 - 2

4. BBIYUCIUTh HECOOCTBEHHBIM HUHTErpa, Wik yCTAaHOBUTD €TI0 paCXOANUMOCTD:

Jx +4x + 13
1
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5. UccnenoBars GyHKIMIO z = f(x, V) Ha OKCTPEMyM:

z=xy—x"—2y*+x+ 10y —8.

6. Haiitu o6miee pemenue (o0mmii mHTErpan) audepeHnnaIbHOT0 YpaBHEHUS:
8x + 5y

 5x— 2y

!

7. Hano muddepeHanbHOe ypaBHEHHE BTOPOTO MOPSIKA, KOTOPOE NOIYCKAeT MOHMKEHUE
nopsiaka. Haiitu yacTHoe perienue, KOTOpoe yIOBIETBOPSET 3a1aHHBIM HAYAJIbHBIM YCIOBUSIM.

xy' =y —x?=0,y(1) =4/, y'(1) =3.

8. 3amaHo nuHEHHOEe HEOogHOpOaHOEe TU((GEPCHIIMATHFHOES ypaBHEHUE BTOPOTO MOPSIKA C
MOCTOSIHHBIMH ~ KOod(purmentamu. HaiiTu yacTHOe pelieHue, KOTOPOE  YAOBIETBOPSET
HpI/IBel[eHHBIM HadYaJIbHBIM YCJIOBI/ISIM.

y'—2y' —8y =16x>+2,¥(0) =0,y (0) =5.

9 Pemnth CUCTEMY ypaBHeHI/Iﬁ U HaWTU 4YacTHbLIC peuicHusl, KOTOPbIC YHOBJIICTBOPSIIOT
MMPUBCACHHBIM Ha4YaJIbHBIM YCJIOBUAM.

E=2x+}r,
d}r_ +2
ey

x(0) =1,y(0) =3.

Kpurepun m mkana OLEHHMBAHUS MO OLEHOYHOMY CPEACTBY «UHIWBUIYaIbHbIC
3aaHUSI»

[xana OLICHUBAHMUS Kpurepuii onieHnBanus
(uHTEpBaI OAIITIOB)
3auTeHo IIpaBuibHO penens! 90-100% 3anannii
He 3aureHo [IpaBuibHO peniens! MmeHee 90% 3amannii

OueHoYHbIE CPeCTBA ISl IPOMEKYTOYHOM aTTecTalluu (32a4/9K3aMEH)

Cemecmp 1.
3au€T BBICTABISECTCA TMPU YCIOBUU BBIMIOJHEHHUS] CTYIJEHTOM  BCEX
MEPOMNPUATUNA TEKYLIETO KOHTPOJIS C OJIOKUTEIbHBIM PE3YJIbTATOM.

Tunosoti bunem. Cemecmp 2.

buner Ne 0
Yacrs |. Teoperuueckuii Borpoc.
(ITotHOCTBIO PACKPBITHIN BOIPOC OLleHUBaeTcs B 1 Oam).
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1. ITonsiTue mepBoOOpa3HOI

Yacrs |l. 3ananne HauaabHOTO YPOBHS CIOKHOCTH.
(ITpaBHIIEHO BBINOJIHEHHOE 3a/1aHUE OIICHUBAETCS B 2 Oasa).

1. HaliTu perienust ypaBHeHUI 2. BoluMCIuTh HEONPEAEICHHBINH HHTETpall
] r__ 2
v+ 3y =0 J[x +2x 4+ 3)dx
Yacrs |11. 3aganue 6a30B0ro ypoBHS CI0KHOCTH.

(TTpaBUIILHO BBITIOJHEHHOE 3a/IaHUE OLEHUBAETCs B 1 Oaw).
3. ITIpOMHTErpUpOBaTh PALMOHAILHYIO IPO0h
(2x+ 16)dx
J (x+1)(x*+4x +13)

4. Jlna pyskumu u = S5x°y — 3xy + x* HaliTM rpaJMeHT M NPOU3BOIHYIO B TOYKE A II0

HAIPAaBIICHUIO BEKTOPA & = AB: A(1;2;—-1), B(3;—-1;0).

Yacrp V. 3aganne NOBBILIEHHOTO YPOBHS CIIOKHOCTH.
(IIpaBuibHO BHIIOJHEHHOE 3a7aHue — 1 Gainn).
1. HaiiTu perienust ypaBHeHUH

v+ 3y = 3xe”,

Ymeepoicoeno na 3acedanuu kageopwvr [IM, npomokon Ne_ om 20 e
3aBenyromnuii kageapoit oouy. Manwiii B.B.
Jlextop ooy. Manwiii /I.B.

Kputepun u mikanza OIEHMBAHHUS MO OIICHOYHOMY CPEICTBY IMPOMEKYTOUYHBIN
KOHTPOJIb (3K3aMEH)

[IIxana oueHnBaHUsA Kpurepuii onieHnBanus

OoTINYHO (5) CryneHT T1y0OKO U B MOJHOM 00BEME BiIaJeeT MPOTrPAMMHBIM
MaTepuajioM. [paMOTHO, WCUEPNBIBAIONIE W JIOTHYHO €ro
u3NaraeT B yCTHOM wiu muchkMeHHOU (opme. [Ipu sTom 3HaeT
PEKOMEHIOBAaHHYIO JIUTEPATYPY, MPOSIBISICT TBOPUYCCKUHN MTOIXO]T
B OTBETax Ha BOMPOCHI U MPABUIHHO OOOCHOBBLIBACT MPHUHSITHIE
pEIICHUs, XOpOIIO BIAJACET YMCHHSIMH W HaBBIKAMH IPU
BBITIOJTHEHUH MPAKTUYECKHUX 3a]1a4.

xopoto (4) CTyneHT 3HaeT MporpaMMHBIN MaTepual, TPaMOTHO U IO CYTH
u3NlaraeT €ro B YCTHOM WM NHCbMEHHOW (dopMme, Jomyckas
HE3HAYUTEIIbHBIC HETOYHOCTH B YTBEPXKICHHSX, TPaKTOBKaX,
OTIpe/ICNIEHUSAX U KaTerOpUAX WU HE3HAYUTEIBHOE KOJIHMYECTBO
ommbok. [lpm 3TOM Biameer HEOOXOMWMBIMH YMEHHUSIMH U
HABBIKAMU MPYU BHIMOJTHEHUH MTPAKTUYECKUX 3a71ad.

ynoBierBoputensHo (3) | CTyneHT 3HaeT TOJIbKO OCHOBHOW MPOrpaMMHBIA MaTtepual,
JIOITyCKAaeT HETOYHOCTH, HEIO0CTaTOYHO YETKHE (HOPMYITHPOBKH,
HEMNOCJIEI0BAaTEIbHOCTh B OTBETaX, M3JIaraéMblX B YCTHOW WJIU
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nucbMeHHOM ¢opme. [Ipm 3TOM HEZOCTaTOYHO BiIaAEeT
YMEHUSIMU U HAaBBIKAMU IPU BBIMOIHEHUU MPAKTUYECKUX 3aj1ad.
Homnyckaet 10 30% ommOOK B U3J1araéMbIX OTBETaX.

HEYIOBJICTBOPUTEIIBHO (2)

CryneHT He 3HaeT 3HAYUTENBHOM 4YacTM IPOrpaMMHOIO
marepuana. Ilpu 3Tom pomyckaeT NpUHLMIHUAIBHBIE OIIMOKU B
JI0Ka3aTeNIbCTBAX, B TPAKTOBKE NOHATUHI U KaTErOpUM, IIPOSIBIISIET
HU3KYIO KyJIBTYPY 3HaHMM, HE BJIaJIe€T OCHOBHBIMU YMECHMSAMU U
HaBbIKAMHU IIpU BBINOJHEHMM IHpakTUYeCKuX 3ajgad. CTyIaeHT
OTKa3bIBACTCs OT OTBETOB HA JONOJIHUTEIbHBIE BOIPOCHI
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JIncT n3MeHeHn U JOTTOJTHEHU I

/o

Bunw nomonuenuii u
U3MEHEHUHU

Jlata 1 HOMEp MPOTOKOJIA
3acenanus Kadeapsl
(xadenp), Ha KOTOPOM OBLTH
PaccMOTPEHBI M OJ0OPEHBI
W3MEHECHHS U JIOTIOJTHEHHSI

[Toamucs (¢
pacugpoBKOii)
3aBejyroniero kadeapoit
(3aBemyromux Kadeapamn)
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3KCHepTHOC 3AKJJITIOYCHHEC

[TpencraBiedsbiii  (QoHA OleHOYHBIX cpenctB (mamee - POC) 1o
nucruuinHe «MaTtemaTrka» cootBeTcTByeT TpeboBanmsiM OI'OC BO.

[IpenmaraeMbie GOPMBI B CpeACTBA TEKYIIETO U IMPOMEXYTOYHOIO KOHTPOJIS
aJeKBaTHBI IEJAM ¥ 3ajJayaM pealu3allid OCHOBHOH IpodecCHOHaIBHOM
oOpa3oBaTebHON IPOrpaMMBbl 1o HaIlpaBJIEHUIO IIOJITOTOBKH
38.03.01 DxoHoMHUKa.

OneHoYyHble  CpeAcTBa s TEeKyIIero KOHTPOJIA  YCIEBaeMOCTH,
IIPOMEXYTOYHOU aTTECTALMU IO UTOraM OCBOECHHS AUCLUIUIMHBI IIPEICTABICHEI B
IIOJTHOM O0BEMe.

Buzibl OIEHOYHBIX CPEICTB, BKIIOYEHHBIE B IIPEACTaBICHHBIA (QOHI,
OTBEYalOT OCHOBHBIM IpuHLHUINaM ¢popmupoBanus POC.

Pa3paGoTaHHBId M TPEACTABIEHHBIA Ui SKCIEPTU3bl (OHJ OILEHOYHBIX
CPeICTB pEKOMEHAyeTCS K HCIIOJNB30BaHUIO B  IIPOLECCE  IMOATOTOBKH
00yYarouuxcs, N0 yKa3aHHOMY HaIpaBJIEHHIO.

[Ipencenatens y4eOHO-METOAMUYECKON
KOMHUCCHUH (haKyJbTeTa KOMIIBIOTEPHBIX

CUCTEM U “H)OPMAIMOHHBIX %

TE€XHOJIOTUN H.H. Berposa
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