





CTpyKTypa U cojep:KaHue TUCUUILIHHBI

1. llesn u 3a1a4M AUCUUILVINHBI, €€ MeCTO B Y4eOHOM npouecce

JlucuuniauHa MpeacTaBiIsieT COOO0M M3JI0)KEHHE OCHOBHBIX IOJOXKEHUIM
MaTEeMaTUKH, HEOOXOIMMBIX JJsi MOHUMAHUS MU HCIOJb30BAHUS OCHOBHBIX
3aKOHOB  €CTECTBEHHOHAYYHBIX  JUCHUIUIMH B NpO(ecCHOHAIbHON
NEATEIBbHOCTH.

Llenp mM3y4yeHUs TUCUMUIUIMHBI — OBJIAJIEHUE CTYACHTAMH HEOOXOIUMBIM
MaTE€MaTUYECKUM aIlapaToM, MOMOTalIIUM aHAIU3UPOBaTh, MOAEIUPOBATH U
pemarh 3a7a4i B paMKax MPUKIIAIHBIX UCCIIETOBAHUM.

3aiayu: pa3BUTHE JIOTHYECKOTO M a0CTPAKTHOI'O MBIILIEHUSI CTYIEHTOB;
OBJIAJICHUE CTYJIECHTAMH METOAAaMH MCCIIEIOBAHUSA U PEIICHUS MATEMaTHYECKUX
3a/lay, BBIPA0OTKAa y CTYACHTOB YMEHHSI CAMOCTOSITEIBHO PACUIMPSTh CBOH
MaTE€MaTU4YECKUE 3HAHUS W IPOBOJAUTH MAaTEMAaTHYECKHM AHAJIN3 HPUKIAIHBIX
3a/1a4.

2. Mecto nucunimuiaabl B ctpykrype OIIOII BO

JNucunminaa ~ «Beicmias ~ mMaremaTMka» ~ BXOOUT B MOJYJIb
€CTECTBEHHOHAYYHBIX TUCIUILUINH 00s3aTeIbHON YacTH Y4eOHOIO IJIaHa.

HeoOxoaumbiMKu  yCIIOBUAMM 111 OCBOCHHUS JUCIMIUIAHBI  SIBIISIOTCS:
3HAaHUE DJJIEMEHTApHON MaTEeMaTUKHU: aireOpbl, TeOMETPUHU, IJIEMEHTAPHBIX
(GyHKIIUH 1 OCHOB MaTEMAaTHUYECKOTO aHAJIN3a; YMEHUS peliaTh TUIOBBIC 3a/1au
AJIEMEHTAPHONM  MaTeMaTUKH, HaBBIKM  MBICIUTEIBHOU  JIEATEIIbHOCTH,
JIOTUYECKOTO aHaJli3a, MaTEMaTHUYE€CKOTO U TEOMETPUYECKOTO MBIIIIJICHUS.

ConepxaHue AUCHUILIAHBI CIIYKUT OCHOBOM JIJIi OCBOCHUS CIEIYIOITUX
TUCUUIUIMH:  «TeopeTHyeckrue OCHOBBI AJIEKTPOTEXHUKH», «CrnernuaibHble
ANEKTpUYECKUE  MamuHb, «ChnenuanbHble  AJIEKTPUYECKUE  MAIlUHBDY,
«CrenuanbHple  pa3ielibl  MaTEMaTHKK) U Jpyrux  JUCLHIUIMH
poecCHOHATBHOTO 0JIOKA TUCIUTIIIUH.

3. TpeGoBaHus K pe3yJbTaTaM OCBOEHUSI COAEPKAHUA TUCIUIITUHBI

CryneHThl,  3aBepLIMBLIME  M3y4YEHUE  JUCHUUIUIMHBI  «Bbicmias
MaTeMaTHKay, JOJKHBI

3HAaTh: OCHOBHBIEC TIOHSTHS U METOJbl MATEMAaTUYECKOTO aHAJIM3a, B YACTH
1 pepeHInanbHOTO0 U UHTErpajJbHOTO UCYMCICHUS, TEOPUH PSAJIOB; TEOPHUH
JMHENHON anreOphl; aHATMTUYECKON T'e€OMETpUU; Teopuu AuddepeHIInanbHbIX
YpaBHEHU; OCHOBHBIC aJTOPUTMBI THIOBBIX YHCICHHBIX METOJOB DPEIICHUS
MaTEeMaTUYECKUX 3a]1a4.

YMETh: UCIOJIb30BaTh METO/IbI MaTEeMaTU4YeCKOro aHanusa,
AHATUTUYECKOW  TEOMETPHUH, JIMHCHHOW  anreOpbl, Teopun  QyHKIUN
KOMIUIEKCHOTO TE€PEMEHHOI0; HCIIOJIb30BaTh OCHOBHbIE NPHUEMBI 00paOOTKU
HKCIIEPUMEHTAIbHBIX TAHHBIX.

BJIQ/IETh: MAaT€MaTUUYECKUMH MOHSATUSMU U CHUMBOJIAMHU JJISI BBIPAKEHUS
KOJIMYECTBEHHBIX U KAUECTBEHHBIX OTHOILICHUM, MATEMaTHYECKUMHU METOJaMH U
JITOPUTMAaMH B MPUIIOKEHHUSIX K TEXHUYECKUM HayKaM.

3



[lepeunciienHple pe3ynbTaThl OOpa30BaHUS SIBISIOTCS OCHOBOW IS
dbopmupoBanus cieayomux komnereHui (B coorBerctBUun ¢ GI'OC BO u

TpeOOBaHUSAMHU K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHOMN
nporpammsl (OITOIT BO):

YHHUBEPCATbHBIX:

YK-1  cmocoOGeH OCyIIeCTBIATh TOWCK, KPUTHUSCKHA aHAIW3 W CHHTE3

uHopMaruu,
MMOCTABJICHHBIX 337124

obmenpodeccuoHanbHbIX
OIlK-3

IMPUMCHSATDH CHUCTEMHBIN nmoaxona sl  pPCIICHUHA

CHOCOOEH MPUMEHSTh COOTBETCTBYIOMIMM (PU3UKO-MaTeMaTHUECKUNA

arIrapar, MCTOAbl aHalin3a W MOJACIMUPOBAHHA, TCOPCTHYCCKOIO H

AKCIIEPUMEHTAIBLHOTO
PO EeCCUOHANIBHBIX 3a/1a4

HCCIICAO0OBaHUsA

4. CTpyKTypa M cojep:KaHue AUCHUIIUHbI

pu

peILICHUN

4.1. O0beM yueOHOM JUCHMILIMHBI U BHAbI Y4e0HOI padoThl

O6bem gacos (3.e.)
Bt yueGHoi paGoTs! Ounas OuHo- 3aouHas
dhopma 3a04Has dbopma
dbopma
OO6mas yueOHast Harpy3ka (Bcero) 576 576
(16 3au. ex) (16 3au. ex)
OO0s3aTenbHas ayIUTOpHAs yaeOHas 289 46
Harpyska (Bcero)
B TOM YHCIIE:
Jlexun 136 30
CeMHHapCKUe 3aHATHS - -
ITpakTHueckue 3aHsITHS 153 28
JlabopaTopHbie pabOThI - -
KypcoBas pabota (KypcoBoil IPOEKT) - -
WHauBuyanbHOE 3a/1aHKe 1-3 cem. 1-3 cem.
CamocTosTenpHas paboTa CTyaeHTa (BCEro) 287 518
dopma aTTecranuu 9K3aMeH; 9K3aMeH
(1-3 cem.) (1-3 cem.)

4.2. Conep:kaHue pa3aejioB IMCHUIIMHBI

Cemectp 1

Tema 1.

Jluneitnas anredpa
Martpunpl. Onepanuu Hajg marpuuamu. Onpepenmurenn. CBOMCTBa
onpeaenurenen. Pasnoxenue onpenenurencid. MeToabsl BEIYUCIEHUS
onpeaenuteneid. OOpaTHas MaTpuIia.

Marpuunsie ypaBHeHHMs. Panr warpuinbl. CUCTEMBI JTMHEHHBIX
anreOpanyeckux ypaBHeHUil. Matpuunbiii Meton. Meron Kpamepa.
Meron T'aycca. Teopema Kponekepa—Kanemwm. ®dyHpameHTanbHas
CUCTEMA PEILLICHUN.
Bekropsl.  JIuHeliHbIe

ornepalnuu  Haj JIluneiinas
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Tema 2.

Tema 3.

3aBUCUMOCTh BeKTOpoB. basuc. Koopaunatel BekTOopa B 0Oasuce.
JlelicTBUs ¢ BEKTOPAMH B KOOPAMHATHOM IIpEACTaBIeHUU. JlekapToBa
cucTteMa KoopauHar. M3MeHeHue KoOopAMHAT MpHU 3aMeHe Oas3uca u
Hayasa KOOPJHHAT.

[Ipoekuus BekTopa. CkaisipHOE IPOU3BEACHNUE BEKTOPOB. BekTopHOE
IIPOU3BEICHUE BEKTOPOB. CMEIIaHHOE ITPOU3BECHHUE.

JIuneitHble omepaTopbl Ha IIOCKOCTH. (COOCTBEHHBIE BEKTOpBI U
COOCTBEHHbIE 3HAYCHUs JHHEHHOro omeparopa. KsagpaTuunbie
bopMmBIL.

AHanuTH4YeCKas FeOMETPHsI

[Ipocrenimme 3a7aun AHATUTHYECKOW TIE€OMETPUM HA IUIOCKOCTH.
YpaBHEHHE JMHMM Ha IUIOCKOCTH. YPaBHEHUE INPSMOM C YIVIOBBIM
KO3 PUIIMEHTOM. YpaBHEHHE MPSIMOM C YIIIOBBIM KOA(PPHUIIMEHTOM,
IIPOXOMAIIEHN Uepe3 JaHHYIO TOUKY. Y PaBHEHHE MPSAMOU, TPOXOISILIECH
yepe3 JBe JaHHble Touku. OOuiee ypaBHEHUE NPSAMOW. YpaBHEHHE
npsMON B «oTpe3kax». HopmanbHOe ypaBHeHHE npsimol. Kpusble
BTOPOTI'O MOPSAIKA.

YpaBHEHUE MOBEPXHOCTU B IPOCTPAHCTBE. YPaBHEHHUE IUIOCKOCTH,
IIPOXOJALICH Yepe3 MaHHYK0 TOYKY, C 3aJaHHBIM HOPMaJIbHBIM
BeKkTOpoM. OOliee ypaBHEHUE IJIOCKOCTH. YPaBHEHHE IUIOCKOCTU B
«OTpe3Kax». YTroa MEXIy JBYMS IUIOCKOCTSMH. Y CJIOBHS
MApAUIETIBHOCTH W NEPHEHAMUKYISPHOCTH  JIBYX  IUIOCKOCTEW.
HopmanbHOE ypaBHEHHME IUIOCKOCTH. PaccrosHme OT TOYKM 110
IUIOCKOCTH. Y PaBHEHUE IUTOCKOCTH, POXOASAIIEH Yepe3 TPU TOUKH.
YpaBHEeHUs TpsMOM JHMHMM B NpPOCTpaHCTBE. KaHoHMueckne u
MIapAMETPUYECKUE  YPABHEHUS NPSIMOW. YPAaBHEHUS  NPSMOM,
IIPOXOIALIEH Yepe3 [BE TOYKU. YTOJd MEXKIY JBYMS IPSIMBIMH.
YcnoBus NApaUIEIBHOCTH M NEPHEHAUKYISIPHOCTH JBYX IPSAMBIX.
[IpsMass ¥ TUIOCKOCTH B IIPOCTPAHCTBE: YIOJd MEXIY MNPAMOU U
IUIOCKOCTBIO, YCIIOBUS IIEPECEYECHMs] INPSAMOM IUIOCKOCTH, YCIIOBUS
[IApPAIUIEIILHOCTH U MEPIIEHAUKYIIIPHOCTU IIPSIMOU U TUIOCKOCTH.
[ToBepxHOCTH BTOpPOrOo nopsaka. LlWmMHApUYECKHE TNOBEPXHOCTH.
Chepa. Konycel. Ommuncomn. ['mnepOomomapl. [lapaboionsr.
['eomeTpryeckne CBOMCTBA ATUX ITOBEPXHOCTEN.

[lonAapHpie KkoOpaMHATBI Ha IUIOCKOCTH. Crmpans Apxumena.
[Hunmuuapuyeckre W cepudeckrue KOOPAMHATHI B IPOCTPAHCTBE.
Paznuunbpie  crmocoObl  3alaHusl  JMHAM M TOBEPXHOCTEH B
IIPOCTPAHCTBE.

Maremarrnuecknii aHaIn3

MHoxectBa BemeCTBeHHbIX uucen. @Dynkmmsa. O6macts  ee
ompenenenus. CrmocoObl  3amanusi. OCHOBHBIE — DJIEMEHTApHbBIE
dbyHKIMH, ©X CBOMCTBA U Tpaduku. UncIoBble MOCIe0BaTEIbHOCTH,
MX POJb B BBIUHCIUTENBHBIX mpoueccax. llpemen uucioBoun
nocneaoBareabHOoCcTH.  CylIeCTBOBaHME  Mpeliela  MOHOTOHHOM
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Cewmectp 2
Tema 3.

OrPaHUYEHHOM MOCIIEI0BATEIBHOCTH.

[Ipenen QyHKIMH, OCHOBHBIC MOHSTUS U CBOMCTBA. OJTHOCTOPOHHUE
npenensl.  [lepBeii U BTOpOM 3amMevaresibHble Mpenenbl. lIpenen
byHkimu B OeckoHeyHOCTH. [Ipenenbl MOHOTOHHBIX —(DYHKIIUH.
beckoHeuHo Manble PyHKIMU U UX cBoMCcTBA. CpaBHEHHE OECKOHEYHO
MaJibIX (PYHKITHIA.

HenpepbiBHOCTh (QyHKIIMM B TOuKe. HempepbIBHOCTH OCHOBHBIX
aneMeHTapHbIX (GyHKIui. CBOWCTBa (PYHKIMI, HENpEepbIBHBIX Ha
OTpE3KE: OTPaHMYEHHOCTh,  CYILIECTBOBAHWE  HaWOOJBIIIETO,
HAaUMEHBLIETO U MPOMEKYTOUHBIX 3HAUECHUIA.

HuddepennmansHoe wucyuciaeHue (QyHKIMA OTHONW TMEPEeMEHHOI.
[TpousBogHass (yHKIIUH, €€ CMBICT B paziIHuyHBIX 3aaadax. [IpaBuia
HaxXOXJeHUsl Mpou3BoAHOM. IIpousBogHas CHOXKHOM M OOpaTHOM
GbyHKIHH. Huddepentmponanue GbyHKIHIA, 3aJJaHHBIX
apaMeTpUIECKUM 00pazom. [TonsaTne byHKIUH,
muddepeniupyemoir B touke. Jluddepennman PyHkmmm, ero
reomeTpuyeckuii  cMpicia. OOmiee mpencTaBIeHHE O METoJax
ovHeapu3aimy.  MHBapuantHocTh  opMbel  auddepenHumana.
[TpousBoanbie U auddepeHHanbl BEICHIMX MOPSIKOB, UX CBOWCTBA.
Touku 3xctpemyma (ynknun. Teopema depma. Teopembr Poss,
Jlarpamka, Komm u wnx npumeneHue. OCHOBHBIE TEOPEMBI O
mipdepeHuupyembix  GyHKIMSIX.  HeompeneneHHoctn #M HMX
packpeiTie ¢ moMomplo npaswia Jlonuransa. @opmyiel Teitopa u
Maxnopena. IlpeacraBieHne OCHOBHBIX 3JIEMEHTAPHBIX (PYHKUIUI 1O
dbopmyine Teitnopa. [Tpumenenust popmyn Teiinopa.

[Ipumenenne U@ QpepeHInaTbHOT0 UCUUCIECHUS sl UCCIENOBAHUS
GyHKIMIA W TOCTPOEHHs] UX TpapuKoB YCIOBUS MOHOTOHHOCTH
GbyHKIHH. OKCTpeMyMbl  (DYHKIIMH, HEOOXOJUMOE YCIIOBHE.
Hocrarounsle ycnoBus. OTbICKaHHE HaWOOJBIIETO W HAaUMEHBIIErO
3HavyeHus QpyHkuuu, auddepeHimpyemoit Ha otpeske. MccnenoBanue
BBIMYKJIOCTH (pyHKIMU. Touku mnepernba. ACUMOTOTHI (DYHKIIHIA.
[lonsatne 00 acuMNTOTHYECKOM pasnokeHun. OOmas cxema
UCCIIeIOBaHUS (PYHKIIMU U TTIOCTPOEHUE ee rpaduka.

Maremarryeckuil aHaIn3

Heonpenenennsiit  unterpan. IlepooOpasnas. HeomnpeneneHHbIN
MHTETPAJI U €ro CBOMCTBA. ['eOMeTpruecKnii CMBICII HEOTIPEAEIIEHHOTO
uHTerpaia. Tabmuua HeompedeneHHbIX HHTerpanoB. [Ipocreifime
npuéMbl MHTErpupoBaHus. lcmonb3oBanue TaOMMI] MHTErPAIOB.
NHrerpupoBanre 1O  4YacTIM W 3aMEHOM  NEPEMEHHOM.
WuTerpupoBanre MpOCTEUINNX pallMOHATIBHBIX JpoOeit. Pasnoxenue
JPOOHO-pAIMOHAILHOW (DYHKITMM HA TpocTeuiue apodu. MeToss
BBIUMCIICHUSI HEOMpeAeNeHHbIX Kod(duimentos. MaterpupoBanue
TpOOHO-paIMOHANGHBIX  (DyHKIMM. VHTErpupoBaHue HEKOTOPBIX
UppAIMOHAIBHBIX ~ (DYHKIIMHA W BBIPOKEHHWM,  COAEpIKaIIUX
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Tema 4.

Tema 5.

TPUTOHOMETPUUECKUE GbyHKIHM. WNuTerpupoBanue
muddepeHInaIBEHBIX OMHOMOB. [IpuMeHeHHe TPUTOHOMETPUYECKIX
MOJICTAHOBOK /i1l  MHTETPUPOBAHMS  COJEPXKAIUX  PAIUKAIIBI
GyHKITUH.

OnpeneneHHbI UHTETPAN U €r0 MPUIOKEHUS. 3a1a4uu, TPUBOISIIUE K
MOHSATHIO OMNPEICICHHBIX HWHTErpayioB. VHTErpanbHbIe CyMMBI.
OnpeneneHHbI MHTETpal W €ro CBOMCTBa. Teopema O cCpelHEM.
[lpousBogHass wWHTErpasa MO €ro BepxHeMy Impeneny. Dopmyna

Herotona-Jleitbuuna. OcHOBHBbIE IIPUEMBI BBIYHCIICHUS
OIpENIETICHHBIX UHTErpaioB. MIHTErpupoBaHue Mo 4acTsIM U 3aMEHON
IIEPEMEHHOM. [lonstTne 0  mpUOMMKEHHOM  BBIYUCICHHUU

OTPEACIICHHBIX WHTErpaJioB. MeToAbl BBIUUCICHUS OIpPEACICHHBIX
UHTETpaIoOB 10  ¢dopMysiaM MNPSMOYTOJILHUKOB, Tpaneuuid u
Cumricona. [IpuiioxxeHne onpeneneHHbIX HHTErPaioB K BEIUMCICHUIO
wiomaae, oobeMoB, UIMH Ayr. MexaHudeckue W (PU3NUECKUe
NPUJIOKEHUS]  OMNpPENENCHHbIX  HMHTerpajioB.  HecoOcTBeHHBIE
UHTErpajbl ¢ OECKOHEYHBIMU IMpelelaMd U OT HEOrPaHWYECHHBIX
dbynkimii. [IpuzHaky cxoauMOCTH HECOOCTBEHHBIX MHTETPAJIOB.
@OYHKIIMK  HECKOJIIBKMX  NepeMeHHbIX. DyHKIMU  HECKOJIbKUX
nepeMeHHblx.  OOmacte  ompeaenenus.  llpegen  dyHKImH.
HenpepsiBHocTh. HacTHble npou3Boanble. [lomublii nuddepeniman,
€ro CBsI3b C YAaCTHBIMU MPOU3BOAHBIMU. MHBapuMaHTHOCTH (POPMBI
nosHoro auddepennuana. KacarenbHas MIOCKOCTh U HOPMallb K
MOBEPXHOCTU. ['eoMeTpuyeckuit cMbICI TojaHOro nuddepeHimana.
YactHble MpOU3BOAHBIE W TMOJMHBIE AUPGEPEHIIMATBI  BBICIINX
nopsankoB. @dopmyna Teinopa. HesBabsie ¢dynkuuu. Teopembl
cymectBoBanus.  JuddepenuupoBanue  HESBHBIX  (YHKIIUH.
OkcrpeMyMbl  (DYHKIIMM HECKOJBKMX TepeMeHHbIX. HeobOxomumoe
yCIoBHE 3KcTpeMyMa. JlocTtaTouHble yCioBus. MeTo1 HaMMEHBIINX
KBaJpAaTOB. YCJIOBHBIM 3KCTpeMyM. Meton MHOXxuUTenen Jlarpanxa.
[Tpumepsbl ero NpUMEHEHUS PY TOUCKE ONTUMAIIbHBIX PEILICHUH.
KomrIuiekcHbli aHamm3

KommiekcHple uncna. JleWcTBUS HaJ KOMIUIEKCHBIMH YHCIIAMU.
Tpuronomerpuueckas Gpopma KoMIuiekcHOro yucia. [lokazaTenbHas
(dopMa KoMIUIEKCHOTO yKcaa. DyHKIUM KOMIUIEKCHOW MEepeMEHHOM.
[IpouzBoaHast GyHKIMHA KOMIUIEKCHOW IEPEMEHHOM.
JuddepenumanbHbie ypaBHEHUS

OObikHOBeHHbIE UG depeHlranbable  ypaBHeHus. Dusnueckue
3aaun, MpUBoAAIIMe K IuddepeHnaibHbIM ypaBHEHUSAM. 3ajada
Komm. Teopema cCymiecTBOBaHHMS W €IUHCTBEHHOCTH PELICHUS
3amaun Komm.  Ilome  HampaBiieHMM W METOJ  W3OKJIMH.
Juddepenmansabie YpaBHEHHUS MIEPBOTO NopsIKa c
pa3IeNAIOIIUMHUCS MEPEMEHHBIMU u OJIHOPOJHbBIE
muddepenimanbabie ypaBHeHus. [Ipunoxenus nuddepeHmaibHbIX
YpaBHEHWI TMEpPBOrO TIOPSAKA B PA3IMYHBIX OOJIACTSIX HAYKH.
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Cemectp 3
Tema 6.

Jluneitnpie muddepeHIanbHble  YpaBHEHUS TEPBOrO  MOPAIKA.
YpaBuenue bepnyim. Mx pemieHre ¢ nomompro MeTonoB Jlarpanxka
u bepuymmm. Jluddepenimansipie ypaBHEHUsS TEPBOTO MOpsIKa B
nonmHblx  guddepeHuuanax.  VHTErpupyrommii  MHOXUTEIb.
JuddepennmanbHbie ypaBHEHHsI BBICIIUX MOPSIKOB. 3anada Korm.
[lonatue o KpaeBbIX 3ajayax s AUPQPEpeHIIMATBLHBIX YPABHEHUH.
VYpaBHeHue, omycKarollee MOoHWKeHue nopsaka. [Ipunoskenue x
PEIICHHUIO 337a4 O JABIKCHUU (U3UUECKOro MasTHUKA. OJHOPOAHBIC
JVHEHHbIE W  HEOJHOPOJHBbIE JHUHEWHbIe U depeHIaIbHbIe
ypaBHeHus. llonsatue obmero pemenus. Onpenenurenns BpoHckoro.
dopmyna JInyBuinsi-OcTporpaickoro. Meron BapHalAA
HEOIIPENIEICHHBIX  KOA(M(GUITMECHTOB  PEIICHUS  HEOIHOPOIHBIX
JIMHENHBIX TP hepeHInaTbHBIX YPaBHEHHH. JIunennbie
g depeHInaIbHbIe YPABHEHUSI C TTOCTOSIHHBIMH KO3 (PHUIIMEHTaAMH.
VYpaBHEHUsI ¢ TPaBOM YaCThIO CHEMAIbHOrO Buia. [IpuioskeHus
ONMCAHUIO JUHEWHbIX Mojeneill. Cucrtembl  AudQepeHITaTEHBIX
YpaBHEHUM, CBOMCTBA HMX pelIeHUW. PeleHus cUCTeM JIMHEHMHBIX
G depeHITnaIbHBIX YPaBHEHUH ¢ TOCTOSIHHBIMH KOA(pGUITIEHTaMU

Teopust psaoB

Yucnosele U (QyHKUMOHANBHBIE psabl. YucnoBele psanbl. [lonsTHe
cxonuMocTu psana. I'eomerpuueckass nporpeccusi. HeoOxoaumbril
IIPU3HAK cxoguMmocTh pspa. lIpocreimme OEUCTBUS HAX PSIAMH.
CBolicTBa pPSAOB C MOJOXKUTENBHBIMU WieHaMu. lMccnemoBanue
CXOAUMOCTH PSAIOB C NMOMOLIBIO NPHU3HAKOB cpaBHeHUs. [Ipu3Haku
cxomumoctn  Jlamambepa u  Komm. VHTerpanbHblii mpH3HAK
CXOAUMOCTHU PAIOB Cc II0JIOKUTEIIbHBIMU YJICHAMU.
3Hakouepemyronmecs: psiabl. Teopema JleiiOamma. OreHka ocTaTka
3HaKOYepeayIoIerocs psjia. 3Hakouepeyromecs psabl. AOCOIOTHO
U YCJIOBHO cXojsimuecs psaasl. Teopema 00 aOCOMOTHONM CXOAMMOCTH.
QDYyHKIMOHAIBHBIE  PABL. OO0nacTh CXOOUMOCTH, METOJbI €€
omnpezeneHus.  PaBHomepHas M mpaBuibHAas — CXOAMMOCTb
dbyHkMoHaNBHBIX psfoB. [lpusnak Beliepmtpacca. CreneHHbIE
psaabl. Teopema AGernss. UaTepBan M paguyc CXOJUMOCTH CTEIIEHHOTO
pana. Ero paBHOoMepHas cxomumoctb. Pan Teinopa. Teopema o
CIMHCTBEHHOCTH  pa3loXkeHus (QYHKIMM B  CTENEHHOW  pAl.
JloctaTouHble yCJIOBUS pa3ioxkuMocTh (YHKIMU B psia Teitnopa.
PaznoxeHne OCHOBHBIX 3JIEMEHTapHbIX (PyHKIMI B psaasl Teitiopa u
Maxnopena. IlpumeHeHHE CTENEHHBIX PsIOB B TMPUOIMKEHHBIX
BeruncieHusix. Psapl @ypoe. Koaddummentst @ypre 1 ux cCBOMCTBA.
Teopema O CXOOMMOCTH TPUTOHOMETPUYECKUX psanoB Dypee.
[Tonsatue oproHOpMHpOBaHHOM cucTembl PyHkimi. E€ nmpumenenue
uia  pasnoxkeHus (QyHkiui. PasnokeHne YETHBIX M HEYETHBIX
byHKIMiA B Tpuronomerpuaeckuit psin Oypwe. CrieruaibHble MPUEMBI
pa3noxkeHuss (PYHKUMM B 3aBUCUMOCTH OT 3aJaHHOTO HWHTEpBaja

8



Tema 7.

Tema 8.

pasnoxenus. [Ipuvenenue tpuroHomerpuyeckuM psnoB Pypre B
NPUOTMKEHHBIX BEIUUCIICHUSIX.

KpaTHble 1 NOBEpXHOCTHBIE UHTETPAIIBI

JIBoliHON uWHTerpas. 3ajaud, MPUBOJAIIME K IOHSATHIO JBOWHOIO
uHTerpana. Ero ompezneneHue U OCHOBHBIE CBOMCTBa. BbruncieHue
JBOMHOTO  MHTErpaja  MOCIENOBAaTEIbHBIM  HWHTEITPUPOBAHHUEM.
Bemaucinenne mmomaneii U 00BEMOB C  MOMOIIBIO JIBOWMHOTIO
WHTErpaja. 3aMeHa IMEePEMEHHBIX B JIBOMHOM HUHTerpaie. J(BoiHOU
VMHTETPpAJl B TOJSIPHOM CHUCTEME KOOpAWMHAT. TpOMHOM HHTErpall.
3ajaud, MNPUBOJAIIME K TOHATUIO TpPOWHOro wuHrerpana. Ero
ONpEICJICHUE W OCHOBHBIC CBOMCTBA. BbIUMCIEHHME TPOWHOTO
UHTErpajga  IMOCJIENOBATENbHBIM  WHTETPUPOBAHMEM.  3aMEHa
IIEPEMEHHBIX B TPOMHOM MHTErpajie. BblUKMCIIEHnEe TPOWHBIX
UHTErpajioB B IWIMHAPUYECKHX U CHEPUUYECKUX KOOpAMHATaX.
Pu3nyecKkue U reOMETPUYECKUE NPUIIOKEHUS TPOMHBIX WHTErPAJIOB
(BbIUMCIIEHME  IUIOLIAJIEH  TOBEPXHOCTEH, Macc, CTaTUYECKHUX
MOMEHTOB, MOMEHTOB HWHEPLMM M KOOPAWUHAT LIEHTpA TKECTH
npocTpaHCTBeHHBIX (uryp). [lnomans noBepxHocT. OrmpeneneHue
IIOBEPXHOCTHBIX MHTErpayioB. CBOICTBa M NPHUMEpPH! BBIYHUCICHUM.
OmnpezneneHre ¥ NpUMEPbl MHTEIPAIOB IIEPBOIO M BTOPOrO poJa.
CBolicTBa ¥ PUMEPHI BBIYACIICHUM.

Teopus noss

Ckaisiproe mose. [Ipow3BomHass IO HAIPABICHUIO W TPAJHCHT.
[Ipumepsl BpIUMCIEHWA W TpwIoKeHHs. BekropHoe mose. Ilorok
BEKTOPHOIO TOJIsS yepe3 OpPUEHTUPOBAHHBIE IOBEPXHOCTH, €r0
croiictBa u (Qusumyeckuit cmbicn. Teopema OcTporpaickoro.
JluBepreHiyss BEKTOPHOIO IIOJIsA, €€ CBOMCTBA WM BBIYMCIICHHE B
JNEKapTOBbIX KoopAUHATaX. @OU3NYECKUH CMBICI JHUBEPIECHINH.
CosleHoMIalIbHOE  TOJIE, €ro cBoMcTBa. Pabora CHIIOBOro ITOJIS.
Hupkynsauusa BekropHoro noiisi. Teopema Crokca. PoTop BEeKTOpHOTO
II0JI, €r0 CBOWCTBA W BBIUMCICHHE B JEKAPTOBBIX KOOpPIMHATAaX.
3ajaun, NPUBOJAIIME K TOHSATUIO KPUBOJIMHEHHBIX HWHTErPAJIOB.
OnpeneneHre KpUBOJIMHEHHBIX HHTErpajoB l-ro poma. OCHOBHbIE
CBOMCTBA  KPUBOJMHEWHBIX  HHTErpasioB  l-ro  poma. Hx
reomeTpuueckue ©  (¢uznyeckue npwiokeHusa. OnpenereHue
KPUBOJMHEMHBIX MHTErpajioB 2-ro pona. OCHOBHbBIE CBOWCTBa
KPUBOJIMHEWHBIX HMHTETPAJIOB 2-TO poAa. YCIOBUE HE3aBHCHUMOCTH
KPUBOJIMHEWHOTO MHTErpajga 2-ro poaa oT (GopMbl IMYyTH.
IToTeHIMaNbHOE MOJNE, €ro CBOMCTBA. YCJIOBHE MNOTCHIIMAIBHOCTH.
CrrocoOnbI onpe/ieeHHsI TOTCHITHATIA.

4.3. Jlekuuu

No m/mt

O0BeM 4acoB

HazBanue Tembl OuHo- 3aoyHas
Ounas popma
3a04Has dopma

9




\ dhopma
Cemectp 1 51 8
Tewma 1. | JIuneitnas anreOpa 15 2
Tema 2. | AHaniuTudeckasi reoMeTpust 18 2
Tema 3. | Maremaruyeckuii ananus 18 4
Cemectp 2 51 8
Tema 3. | MaremaTuyeckuii aHaims 25 5
Tema 4. | KommuiekcHbll aHanms 8 1
Tema 5. Huddepenunansuoie 18 5
ypaBHEHHS
Cemectp 3 34 14
Tema 6. | Teopus psigoB 12 4
Tena 7. KpatHele ©u TIOBEpXHOCTHBIC 14 6
WUHTETPaJIbl
Tewma 8. | Teopus nosis 8 4
Uroro: 136 30
4.4. IlpakTH4yecKue 3aHATHUS
O0bem yacoB
Ne i/m HasBanue Tembl Ouro- 3aouHas
Ounas dpopma 3a04yHas
(bopma dhopma
Cemectp 1 51 8
Tewma 1. | JIuneitnas anreOpa 15 2
Tema 2. | AHanuTudeckasi reoMeTpus 18 2
Tema 3. | MatemaTnueckuii aHaau3 18 4
Cemectp 2 51 8
Tema 3. | MatemaTnueckuii aHaan3 25 5
Tema 4. | KommiekcHbIN aHann3 8 1
Tema 5. Huddepenunanbabie 18 5
ypaBHEHHS
Cemectp 3 51 12
Tema 6. | Teopus psjoB 11 4
Tena 7. KpaTHele W TIOBEpXHOCTHBIC 20 4
WUHTETPaJIbl
Tema 8. | Teopus nomus 14 4
Uroro: 153 28
4.5. JlabopaTopHbie padoThI
JlabopaTopHbie pabOTHI IO TUCIUTIIINHE HE MPETyCMOTPEHBI.
4.6. CamocrosiTeibHasi padoTa CTYJIeHTOB
O6beM yacoB
OuHo-
Nen/m | Ha3Banue Tembl Bun CPC Ounas S20UHAs 3aoyHas
dbopma (bopma dbopma
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Cemectp 1 78 218

IIOATOTOBKA K KOHTPOJIBHOU

JIuneiinas
Tema 1. pabore; BBITIOJTHCHHE 20 60
anreOpa
WHIVMBUAYIBHOTO 33 JaHUs
MOATOTOBKA K KOHTPOJIbHOM
AHanuTauyeckas
Tema 2. pabore; BBITIOJIHEHHUE 28 58
reOMeTpHUs
WHMBUAYAIBHOTO 3aJJaHUs
. | TOATOTOBKA K KOHTPOJIBHOMN
Marematrnueckui
Tewma 3. pabore; BBITIOJTHCHHE 30 100
aHau3
WHIVBUAYAITBHOTO 3aJaHUs
Cemectp 2 114 164
. | TOATOTOBKA K KOHTPOJIBHOMN
MarematrnuecKkui
Tewma 3. pabore; BBITIOJTHCHHE 50 86
aHanu3

WHIVBUAYAITBHOTO 3aJaHUs
o IIOATOTOBKA K KOHTPOJIBHOM
KommiekcHslit
Tewma 4. pabore; BBITIOJITHCHHE 28 18
aHaIN3
WHIMBUIYITBHOTO 33 JaHMs
MOATOTOBKA K KOHTPOJIbHOMN

Tema 5. Hupdepennuans

pabore; BBITIOJTHCHHE 36 60
HbIC YPaBHCHUS
WH/IMBUIyJILHOTO 33 IaHHsI
Cemectp 3 95 136
MOJITOTOBKA K KOHTPOJIBHOM
Tema 6. | Teopus psnoB pabore; BBIIIOJIHEHHE 28 46
WH/IMBUIyJILHOTO 33 IaHHsI
KpatHubie U | IOArOTOBKA K KOHTPOJIBHOU
Tema 7. | mOBEepXHOCTHBIE | paboTe; BBITIOJITHCHHE 32 50
WUHTETPaJIBI WHIMBHYIBHOTO 33 JaHHsI
MOJIFOTOBKA K KOHTPOJIBHOM
Tema 8. | Teopus nmomnst pabore; BBITIOJTHEHHE 35 40
WHAMBUYAJILHOTO 33 JaHHsI
HUroro: 287 518

4.7. KypcoBbie paGoThl/IPOEKTHI.
KypcoBsie pabOThI O JUCHUILIMHE HE MPETyCMOTPEHBI.

5. O0pa3oBare/ibHbIE TEXHOJOTHH

[IpenonaBanre TUCIMIUIMHBI BEASTCS ¢ TPUMEHEHUEM CIICAYIONMINX BUIOB
00pa30oBaTeIbHBIX TEXHOJIOTUH:

— TPAJUIIUOHHBIE OOBICHUTEIBHO-UUTFOCTPATUBHBIE TEXHOJIOTHH, KOTOPhIE 00ecIie
BpPEMEHU;

— TEXHOJIOTUU TPOOJIEMHOTO OOYy4EeHUSs, HANpaBJIEHHbIE HAa Pa3BUTHE TO3HABATEII
pasperieHrue KOTOPBIX TO3BOJISIET CTYACHTAM AaKTHBHO YCBaWBaTh 3HAHMS
(MCTIONB3YIOTCS TOUCKOBBIE METO/IBI; TOCTAHOBKA MTO3HABATEIIBHBIX 3a/1a4);

— TEXHOJIOTHH Pa3BUBAIOIIETO O0yUYEHHUS, TTO3BOJISIIONINE OPHUEHTHPOBATH
y4eOHBI Tpomecc Ha IOTEHIMAIbHBIE BO3MOXHOCTH CTYJIEHTOB, WX
peaTu3annio U pa3BUTHE;

— TEXHOJIOTUU KOHIICHTPHUPOBAHHOTO OOYYEHHS, CYyTh KOTOPBIX COCTOMT B CO3/aHI
CHUCTEMHOTO M3Y4YCHUS COJEPKaHMs YUSOHBIX TUCIHILIMH 32 CYET 00bETUHEHNUS
3aHITUH B TEMAaTHYECKHUE OJIOKH;
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— TEXHOJIOTUU MOJIYJIBHOTO OOYYEHUSsI, AfOIINE BO3MOKHOCTh O0ECIICYCHUS THOKOC
WHJUBUAYAJIbHOMY Y4€OHOMY IIJIaHY);

— TeXHOJIOTUU JTuddepeHIIupOBaHHOTO 00y4YeHHs, 00eCIIeUNBAIOIINE BO3ZMOKHOCT
peanu3oBaTh B KYJIbTYPHO-O00pa30BaTeIbHOM MPOCTPAHCTBE YHUBEPCUTETA
UJICI0 CO3IaHuUs PABHBIX BO3MOXKHOCTEH /IS IMOJTydYeHHUsT 00pa30BaHMUs

— TEXHOJIOTUH aKTUBHOT'O (KOHTEKCTHOTO) OOYYEHHS, C MTOMOIIBI0 KOTOPHIX OCYIIIE!
METOJIbI OOy4EeHUS) U T.JI.

MaxkcumanbHast 3¢p¢GEeKTUBHOCTh NEArOTUHIECKOTO MPOIIecca TOCTUTACTCS
MyTeM KOHCTPYHMPOBAHHUS  ONTHUMAIBHOTO  KOMIUIEKCA  TEJarorudecKux
TEXHOJOTWA W (WIM) WX DOJIEMEHTOB Ha JIMYHOCTHO-OPHUEHTHUPOBAHHOM,
JIeSITCIbHOCTHOM, JIUAJIOTMYECKOM OCHOBE W HCIIOJB30BAHUS HEOOXOIMMBIX
COBPEMEHHBIX CPEACTB 00YUCHHS.

6. @opMBbI KOHTPOJISI 0CBOEHHS TN CHUILTHHBI

Texkymas arrectanusi CTYAEHTOB MPOU3BOAUTCA B  JUCKPETHBIC
BPEMEHHBIE  MHTEPBAJIBI  JIEKTOPOM  WJIM  NPENOJABaTENEM,  BEAYILIUM
MPAKTUYECKUE 3aHATHUS IO TUCHIUILIMHE B CIEAYIOMUX hopMax:

— (¢pOHTaNIbHBIE U UHIUBUIYaJIbHBIE OMPOCHI;

— KOHTPOJIbHBIE PAaOOTHI,

— 3al[UTa UHAUBUIYATBHBIX/IOMAITHUX 3a1aHHUM.

DoH/TBI OIICHOYHBIX CpPE/ICTB, BKJTFOUAIOIIINE TUIIOBBIC
WH/IMBUlyaIbHbBIE/IOMAIIIHUE 33/1aHUS, KOHTPOJbHBIE paOOTHI, IO3BOJIIOIINE
OLIEHUTh PEe3yJIbTaThl TEKYIIEH U MPOMEKYTOYHOM aTTeCTallMd OOy4YaroUMXcs 10
JAHHOW JUCHMIUIMHE, TOMEIIAI0TCS B TPWIOXKEHUU K padouel mporpamme B
cootBeTcTBUM ¢ «[lonoxeHnemM o GoHJE OLIEHOUHBIX CPEACTBY.

[IpomexxyTouHast aTTecTalusi MO pe3yjabTaTaM OCBOCHUS JTUCIUILUIMHBI
IpOXOAUT B (opMe MUCHMEHHOTO JK3aMEHa, BKIIIOYAIOIIETO TEOPETHUYECKHE
BOIIPOCHl M MPAKTUYECKUE 3aJaHusd. B ciydae HEMOIHOro, CIIOPHOTO WIH
HEKOPPEKTHOTO BBIMOJHEHUS 33JaHUs MHUCbMEHHOTIO 3K3aMEHAa, JOIMYCKaeTCs
YTOUHSIIOIIUA YCTHBIM ONPOC CTYJE€HTA, HA OCHOBAaHUHU KOTOPOTO BO3MOKHA
KOPPEKTHUPOBKA OLEHKHU PE3YJIbTATOB MPOMEKYTOUHOW arrecTanuu. Jlomyck k
MPOMEKYTOUYHOM aTTECTAllMd MPOU3BOJUTCS HAa OCHOBAHUU MOJIOKUTEIbHBIX
PE3yNbTATOB MO BceM (popMaM TEKYIIEro KOHTPOJIS.

B sKk3aMeHalMOHHYI0O BEIOMOCTh M 3a4€THYH0 KHUKKY BBICTABIISIIOTCS
OLICHKH 110 IIKaJle, IPUBEACHHOW B TaOIHIIE.

[IIkana onleHNBaHUs XapaKkTeprCTUKA 3HaHMsI IPEIMETA U OTBETOB

OTJINYHO (5) CryneHT T1iyOOKO M B TOJHOM OOBbEME BIaJEeT NPOrPaMMHBIM
MarepuanoM. ['paMOTHO, MCUepIbIBAIOIIE U JIOTHYHO €ro M3jaraer B
YCTHOM WK nrcbMeHHO# (opme. [Ipu 3ToM 3HaeT peKOMEHI0BaHHYIO
JUTEpaTypy, NPOSIBIISIET TBOPUYECKUN TOAXOJ B OTBETaX Ha BOIMPOCHI U
NPaBUIbHO OOOCHOBBIBAET NPHUHATHIE PEIICHUS, XOPOILIO BiajeeT
YMEHUSIMU Y HaBbIKaMU MTPH BBINOJTHEHUH MPAKTHYECKUX 3a]1au.

xoporuo (4 CTymeHT 3HAET IIPOrpaMMHBINH MaTephall, TPaMOTHO ¥ II0 CYTH

) yT
u3NaraeT ero B YCTHOM WIM THCbMEHHOW (Qopme, momyckas
HE3HAYUTEJIbHbIE HETOYHOCTH B  YTBEPXKICHUAX, TPaKTOBKAX,
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OMpCACIICHHUAX MW KaTCropusdax HWJIM HE3HAYHUTCIbHOC KOJIHMYCCTBO
OIINOOK. HpI/I 9TOM BJIAJACCT HCOGXOIII/IMBIMI/I YMCHHUAMU U HABBIKaAMU
IIPHU BBIIIOJHCHUHU IPAKTHYCCKUX 3ada4.

YIOBJIETBOPUTEINIHLHO (3)

CryneHT 3HaeT TOJBKO OCHOBHOM IpOrpaMMHBIH MaTepuall,
JOIYCKAaeT HETOYHOCTH, HEIOCTATOYHO YETKHE (DOPMYITHPOBKH,
HEIOCJIeI0BAaTEIbHOCTh B OTBETaX, M3JIaraéMblX B YCTHOM WM
nucbMeHHoU dopme. [Ipu 3TOM HETOCTATOYHO BIIAJICET YMEHHUIMU H
HaBBIKAMH TPU BBINOJHEHUU TMpaKTUYECKUX 3anad. Jlomyckaer 1o
30% ommOOK B H3/1aracMbIX OTBETaX.

HEYOBJIETBOPUTEIILHO (2)

CryneHT He 3HaeT 3HAUUTENbHOM YacTU MPOTrpaMMHOI0 MaTepuaa.
[Tpu 3TOM OMyCKaeT MPUHIMIMATIBHBIE OIIUOKY B JOKA3aTEIbCTBAX,
B TPAaKTOBKE IOHATHM M KATETOPHUM, MPOSBIAECT HU3KYIO KYJIbTYpYy
3HaHWH, HE BIAJACET OCHOBHBIMU YMEHHUSIMHU U HaBBIKAMHU IIPU
BBIIIOJTHEHUM TpakTHUYecKuX 3agady. CTyIeHT OTKas3bplBaeTcs OT
OTBETOB Ha JONOJHUTEIbHBIE BOIIPOCHI.

7. YueOHO-MeTOoAuYECKOoe " NPOrpaMMHO-UH(POPMALIMOHHOE
o0ecreyeHye JUCIHUIINHDI.
a) OCHOBHAs JIMTepaTypa:
1. Kupkunckuit A.C., MaremaTudeckuii aHanu3 : YueOHOe mocoOue s

By30B / Kupkunckuit A.C. - M.: Akagemuueckuii IIpoekr, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekct : snektponHbii // DBC
"KoHcynbTaHT cTyaeHra" ; [caitT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mara
obpamenus: 02.09.2021). - Pexxum qoctymna : 1o MoAMKUCKe.

2. Makcumenko B.H., Kypc maremartnyeckoro anammza : y4eOHUK /
Makcumenko B.H. - HoBocubupck : U3n-so HI'TY, 2016. (Cepus "YueOHUKH
HI'TY") - ISBN 978-5-7782-2914-3 - Tekct : osnexktponusii // 3bC
"KoHcynbTant cTyaeHTa" : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229143 .html (mara
obparmienus: 02.09.2021). - Pexxum goctyna : 1o MoIImUCKe.

3. IlonoB B.C., JIuneitnas anredpa : yueonoe nocodue / B.C. [Toros - M. :
NznarensctBo MI'TY um. H. 3. baymana, 2016. - 251 c. - ISBN 978-5-7038-
4305-5 - Tekcr : anexkrponnsbiit // DbC "KoncynbTanT cryaenra” : [cait]. - URL

http://www.studentlibrary.ru/book/ISBN9785703843055.html (mara
obparenus: 02.09.2021). - Pexxum nocTyna : o HOAMUCKE.

4. Yeromun A.Il, JluneitHas anreOpa W aHaJUTHYECKas TEOMETPUA :
yuebHoe nocodue / Yeronun A.Il. - PoctoB u/]] : U3a-Bo FODY, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Texcrt : snextponssii // OBC "KoncynbTant
cTyaeHTa" : [caliT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927517282.html (maTta
obpamenus: 02.09.2021). - Pexxum qoctymna : 1Mo MoAMKUCKe.
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0) JomoTHUTEIbHAS JUTEepaTypa:

1. bexnemumer JI. B. Kypc aHanuTudeckoid reoMeTpud U JIMHEHHOM
anreopsl [Tekct] : yueOnuk / JI. B. bexnemuiien. - 5-¢ uzn., nepepad. - M. :
Hayxka, 1984. — 320 c.

2. bepmant A. ®. Kparkuii kypc mMaremarudeckoro aHaimmsa [Tekcr] :
yueoHuk / A. ®. bepmant, . I'. ApamanoBuu. - 8- u3a., ucnp. u jgom. - M. :
Hayxka, 1973. — 720 c.

3. bepman I'. H. COopHuK 3amad Mo Kypcy MaTeMaTHYEeCKOTO aHalln3a
[Tekct] : yue6. mocobue / I'. H. bepman. - 20-e uzn. - M. : Hayka, 1985. - 384 c.

4. Nanxo I1. E. Beicias marematuka B YINpakKHEHUSAX U 3aqadax: Yueo.
[Tocobue mns By3oB / II. E. Jlaako, A. I'. Tlomos, T. 5. KoxeBuukosa, C. II.
Hanko. — 7-e wu3n., uchnp. - M. : OO0 «M3nmarensctBo ACT»: OOO
«M3parenbctBo «Mup u OOpazoBanue», 2014. - 816 c.

5. Knerenuk /1. B. COopHuK 3a1a4 1o aHaIMTHYEeCKOM reomeTpuu [Teker] :
yue6. mocooue s Bry3oB / JI. B. Knerenuk ; mox pen. H. B. Edumosa. - CII6. :
"CneunanbHas aureparypa’, 1998. - 200 c.

6. I'pubanoB B. M. Briciias maremaruka. Kypc nekmuit. U. 1 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. II. llIBexn. - Jlyranck : U3n-so BHY um. B.
Hans, 2002. - 164 c.

7. I'pubanoB B. M. Beiciiast maremaruka. Kypc nekmuit. Y. 2 [Tekcr] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBexn. - Jlyranck : U3n-8o BHY um. B.
Hans, 2002. - 144 c.

8. I'pubanoB B. M. Bricirass maremaruka. Kypc mekmuit. Y. 3 [Tekcr] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBexn. - Jlyranck : U3n-so BHY um. B.
Hans, 2003. - 174 c.

9. llIneiinep B. E. Kpatkuit kypc Boicuieit matematuku. B 2 1. [Teker] :
yue0. mocooue / B. E. llueitnep, A. U. Cayukuit, A. C. lymoB. - 2-¢ u3sn.,
nepepad. u gom. - M. : Beicm. mikona, 1978. - 328 c.

10. CoopHuk 3ama4 o maTemaTuke 1jst BTy30B. Y. 1. Jluneitnas anredpa u
OCHOBBI MaTeMaTudeckoro ananusa [Tekcr] : yue6. mocobue / mox pen.: A. B.
Edumosa, b. I1. JlemunoBuua. - M. : Hayka, 1981. - 464 c.

11. COopHuk 3amauy 1o marematuke nisi BTy3oB. Y. 2. CnenuaibHbie
paszenbl MaTeMarudeckoro ananusa [Teker] : yue0. mocobue / moa pen.: A. B.
Edumosa, b. I1. Jlemunosuua. - M. : Hayka, 1981. - 368 c.

12. byrpos S. C. Breicmas marematnka. B 3 1. JIluddepennuansHoe u
UHTerpaibHoe ucuncienue [Tekct] : yueObnuk ayst By3oB / . C. byrpos, C. M.
Huxonbckuil. - 8- uzn., crep. - M. : Ipoda, 2007. - 509 c.

13. Kynpssues B. A. KpaTkuii kypc Bbiciieil matemaTuku [Tekcr] : y4eo.
nocobue / B. A. Kynpssues, b. I1. lemunoBuu. - 4-¢ uszf., nepepad. u goi. - M.
: Hayka, 1975. - 624 c.

14. TluckynoB H. C. JluddepeHnmanbHoe U HHTETPAITHHOEC HCUUCICHUS:
st BTy3oB. [Tekct] : y4e6. mocobue / H. C. Iluckynos. - 13- m3a. - M. :
Hayxa, 1985. - 560 c.
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15. byrpos . C. JuddepennumanbHoe U HMHTETPAIbHOE HCUYHUCICHHUE
[Tekcr] : yueOnuk / . C. byrpos, C. M. Hukonsckuii. - M. : Hayka, 1984. - 432
C.

B) METOANYECKHE YKAZAHMS:

1. Meroanueckue peKOMEHAAIMu U COOPHUK MPUMEPOB JJIsl BHITIOJHEHUS
VHAWBUAYAJIbHBIX 3aJaHUM MO BbICHIEW Marematuke. Pasgen: «JIuHennHas u
BEKTOpHasl anreOpa» Mg CTYIACHTOB WHXCHEPHBIX, JJICKTPOTEXHHYCCKUX H
HYKOHOMHUYECKUX HaIpaBJICHUI MOATOTOBKHU [DIIEKTPOHHBIN pecypc] / cocT.: B.
B. Mansii, /. B. Mansiid, B. C. lllenokos. - JIyrauck : JIHY um. B. Hans, 2019.
- 156 c.

2. Meroaudeckue yka3aHUS K TPAKTHYECKOW paboTe MO JUCITUTUIMHE
“Bpiciias MmateMatuka” [OnekTpoHHbId pecypc] . U.1 : JluneitHas anrebpa u
aHanuthueckas reometpus / coct.: B. B. Mansiit, [I. B. Mansrii. - Jlyranck :
JIT'Y um. B. Hansa, 2015. - 82 c.

3. Meroauyeckue ykazaHusi K MPaKTUYECKOHW paboTe MO JUCIUIUIIMHE
“Bpicmias mMaTeMatnka’ [DnekTpoHHBIM pecypc] . Y. 2 : Huddepennuanbaoe
ucuncaenue / coct.: B. B. Mansii, . B. Mansrit. - JIyrauck : JII'Y um. B. Jlans,
2015. - 71 c.

4. Metoauyeckue yKa3zaHUsS K MPaKTUYECKOW paboTe MO JUCUUILTUHE
“Bpicnasg marematuka” [OnektpoHHbli pecypc] . Y. 3 : HMurerpanbHOe
ucuucnenue / coct.: B. B. Manesiit, 1. B. Mansrit. - JIyrauck : JII'Y um. B. lans,
2015. - 70 c.

5. Meroandeckue ykazaHUs K MPAKTAYECKOW paboTe MO AUCIUILINHE
“Beiciiass Marematuka’ [OneKTpoHHbIA pecypc| . Y. 4 : DyHKUMM MHOTHMX
nepemeHHbIX. [uddepenunansupie ypaBuenusa / coct.. B. B. Mansiid, /. B.
Manmnsrit. - JIyranck : JII'Y um. B. Jans, 2015. - 67 c.

6. Meroauueckue ykazaHUsI K TPAKTUYECKON paboTe MO JUCIUTUIMHE
“Bpiciras Mmarematuka” [DnekTpoHHBI pecypc] . U.5 : Psaast / coct.: A. B.
Bumnesckui, B. B. Maneii, /I. B. Mansni. - Jlyrauck : BHY um. B. Jlans,
2013. - 80 c.

7. Meroanyeckue yka3aHUsI K TPAKTUYECKON paboTe MO JUCIUTUIMHE
“Bpiciiass mateMatuka’  [OnekTpoHHbI pecypc] . U.6 : Kparnsie,
KpUBOJIMHENHBIE, TOBEPXHOCTHbIE HHTErpajibl. Teopust monst / coct.: A. B.
Bumnesckuii, B. B. Mansiii, JI. B. Mansiit. - Jlyranck : BHY um. B. [lans,
2013. - 80 c.

r) HHTEPHET-PecypChl:

MuHucTEpCTBO HAyKH U BbIcHIero oopa3oBanus Poccuiickoit denepauuu
— https://minobrnauki.gov.ru/

OdenepanpHas ciyx6a 1o Ham3opy B chepe oOpa3oBaHUS U HAYKU —
http://obrnadzor.gov.ru/

[Topran denepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAaHIAPTOB
BBICIIIETO 0Opa3oBaHus — http://fgosvo.ru

denepanpHblil mopran «Poccuiickoe oopazoBanue» — http://www.edu.ru/
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Wudopmanmonnas cucrema «EanHoe okHO 1ocTyma K 00pa3oBaTeIbHBIM
pecypcamy» — http://window.edu.ru/

®denepanbHblii LEHTP HHPOPMAIMOHHO-00PA30BaTEIbHBIX PECYPCOB —

http://fcior.edu.ru/

JJIeKTPOHHBIE OMOJIHOTEYHbIEC CHCTEMbI H PeCYpPChI

DNeKTPOHHO-OMOIMOTEeYHAs

CHUCTCMa

«KOHCYJ'ILT&HT CTyACHTa» —

http://www.studentlibrary.ru/cqi-bin/mb4x

DNEKTPOHHO-OMOIMOTEIHAS
https://www.studmed.ru

HNupopmanuoHHbIi

OopraHms3anuu

pecypc

CcucTreMa

«StudMed.ruy» —

OnOIHOTEeKH o0pa3zoBaTeJbHOM

Hayunas 6ubnmorexa mmenu A. H. Konsiea — http://biblio.dahluniver.ru/

8. MaTepuaIbHO-TeXHHYECKOe o0ecnevyeHne TUCIUININHBI
OcBoeHUE IUCHUIUIMHBI «MaremMaThuka» MpearoaaracT HCIOJb30BaHUE
aKaJeMHUYECKUX ayJUTOPUN, COOTBETCTBYIOIIMX JICUCTBYIOIIUM CAaHUTAPHBIM U

IIPOTUBOIIOKAPHBIM IIPpaBUJIaM U HOpMaAM.

[Ipouee: pabodee MecTO MperoAaBaTeIsi, OCHAIICHHOE KOMITBIOTEPOM C
noctyrnom B IHTepHET.
[IporpammHuoe obecrieyeHue:

DYHKIHOHAIBHOE
Ha3HaYeHHUe

BecniiaTHoe
NnporpaMmMHoe
odecneueHmne

CceblIkH

OducHelil naker

Libre Office 6.3.1

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

OneparroHHast https://ubuntu.com/

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

IToyTOBBIIT KJIUEHT

Mozilla Thunderbird

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

DailsI-MeHe IKep

Far Manager

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

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

. GIMP (GNU Image | http://www.gimp.org/
Fsag:)ecmn Manipulation http://gimp.ru/viewpage.php?page_id=8
PEAAKTOD Program) http:/ru.wikipedia.org/wiki/GIMP
Penaxtop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoreiiep VLC http://www.videolan.org/vic/
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IHacnopr
(oHIa OLIEHOYHBIX CPEACTB 0 YUEOHOM TMCIUTIIUHE
«BpIcmIass MaTeMaTHKA)
Ilepeyenb KOMIeTeHIIM (3J1eMEHTOB KOMIIeTeHIHI), (POPMUPYEMBbIX B
pe3yJbTaTe OCBOCHUS Y4eOHOH TUCHMILITUHBI

Ne Kon dopMynHpoBKa Kontpomupyemsie Oransl
/Tl | KOHTPOJIUPYEMOit KOHTPOJIUPYEeMOi TEeMBbI y4eOHOM dbopMupoBanus
KOMITCTCHITHH KOMITETCHITHH JUCITUTUTAHBI (cemectp
W3y4YEeHUs)
1 VYK-1 croco0eH Tema 1. 1
OCYIIECTBIISATh  MOWUCK, | JInHelHas anredpa (Ha4aIBLHBIN)
KpuTHueckuil aHanus u | Tema 2. 1
CHUHTE3 uHpoOpMaluH, | AHATUTHYECKAS (HauaNbHBIN)
IPUMEHATh CUCTEMHBIN | FeOMETPHSI
noaxoJ Juis perieHus | Tema 3. 1,2
IIOCTaBJICHHBIX 3a/1a4 Maremarnueckuit (HayanbHBIN)
aHaIun3
Tema 4. 2
KomruiekcHbIi aHamm3 (HaYaJIBLHBIN)
Tema 5. 2
Huddepenmnmanpabie (HaYaIBHBIN)
YpaBHCHHUS
Tema 6. 3
Teopus psnoB (HayanbHBIN)
Tema 7. 3
Kpatubie n (HauaNbHBIN)
MMOBEPXHOCTHBIC
WHTETPaJIbI
Tema 8. Teopust mosst 3
(HaYaIBLHBIN)
2 | OIIK-3 crocobeH  mpumMeHsTh | Tema 1. 1
COOTBETCTBYIOIIMI Jluneitnas anreGpa (HayabHBIN)
¢buzuKo- Tema 2. 1
MaTeMaTHUYeCKUN AHanuTHueckas (HauaNbHBIN)
ammapar, METO/BI | TEOMETPHS
aHanm3a u | Tema 3. 1,2
MOZCIINPOBAHUA, Maremarnueckuit (HayanbHBIN)
TEOPETUYECKOT O U | aHAJIH3
AKCIIEPUMEHTAIHLHOTO Tema 4. 2
HUCCICOOBAHUA npy | KoMILIEKCHBINA aHATINA3 (HaYaIBLHBIN)
pemeHn Tema 5. 2
npodeccHOHaTbHBIX Huddepennnansabie (HayaIbHBII)
3a1a4 YpaBHEHUA
Tema 6. 3
Teopus psaoB (HayaJIbHBIN)
Tema 7. 3
Kpatubie n (HauaTbHBIN)
MTOBEPXHOCTHEIC
WHTETPaJIbI




Tema 8. Teopus nomns

3

(HAYaTBHBIN)

IToxka3zare/im M KPUTEPUHU OLICHUBAHUA KOMIIETEHIIMH,
ONMHCaHHe IIKAJ OLeHUBAHUA

No Kon [Tokazarens onienuBanus | Kontpomupyemeie | HaummeHnoBanue
/1 | KOHTPOJIMPYEMOH | (3HAHUWS, YMEHHUS, HABBIKM) | TEMBbI yueOHOI OLIEHOYHOI'0
KOMIIETEHIIMH JCLUIUIMHBI cpeAcTBa
1. | VK-1 3HaTh: OCHOBHbIE MOHATHS | Tema 1, @pOoHTAIBHBIE U
OIIK-3 u meTonsl | Tema 2, WH]IUBUyaJIbHBIC
MaTeMaTH4eCKOIro Tema 3, OIIPOCHI;
aHaju3a, B yactu | Tema 4, KOHTPOJIbHbIE
middepennmanbaoro  u | Tema S, paboThI;
UHTETPaJIbHOI0 Tema 6, UH/IMBUyaJIbHbIE
HUCUYUCIICHUS, teopun | Tema 7, /nmoMarnHue
psnoB; Teopuu JuHelHOH | Tema 8 3aJJaHus;
anreOppl; aHATIUTUYECKOU IPOMEXKYTOUHAs
reOMEeTpHH; TEOpPHH aTTecTauus
Qg depeHIraTbHbIX (3Kx3aMeH)
YpaBHEHMUIA; OCHOBHbIE
AJIITOPUTMBI THUTIOBBIX
YHUCIIEHHBIX METO/10B

pelIeHNs MaTEMAaTUYECKUX
3a1ad.

YMETh: HCIIOJIb30BATh
METOJIbl MaTeMaTH4eCKOIro
aHaJIM3a, aHaAJIIMTHYECKOU
T€OMETPUH, JINHEHOMN
anreopsl, TEeopuun
GyHKIMH — KOMILJIEKCHOTO
MIEPEMEHHOT0;
HCIOJIb30BaTh  OCHOBHBIE
IPUEMBI 00paboTku
9KCIIEPUMEHTAIIBHBIX
JTAaHHBIX.

BIIAJIETh!
MaTeMaTH4YeCKUMHU
MOHATUSIMH U CHMBOJIAMU
JUTSt BBIPAKEHUS
KOJIMYECTBEHHBIX "
KaueCTBEHHBIX
OTHOIIICHHUH,
MaTeMaTH4YECKUMHU
METOJIaMU M aJrOPUTMaMHU
B MIPUJIOKEHUAX K
TEXHUYECKUM HayKaM.




@D oHabI OLIEHOYHBIX CpeacTB IO JTUCHUIIJINHE «BbIcIIass MaTeMaTHKA

Bonpoce! 1151 GpoHTANBHBIX U MHAUBUAYAJBHBIX ONPOCOB:

Tema 1. Jluneiinas anceopa.

1. Kakue  cuctembl  JIHUHEHWHBIX  anreOpanyecKux  yYpaBHEHHUH  Ha3bIBAIOTCS
OTIpeIeIeHHBIMHU, HEOTIPEIeTIEHHBIMU, HECOBMECTHBIMU?

2. Kakoii siBisieTcs KBajipaTHasi cCCTeMa JIMHEWHBIX alnredpandeckux ypaBHEHH, eciu ee
ONpEeIeTUTENb PaBeH HYII0?

3. Kakoii pgomxkHa OBITh CHCTEMa JIMHEWHBIX anreOpandecKux YpaBHEHHM, YTOOBI €e
MO>KHO OBLITO pernrate MeTooM Kpamepa?

4, Cuctema JTUHEWHBIX alreOpandecKux ypaBHEHUH pemraercsa MmeroioMm [aycca. Kak
y3HaTh, YTO OHA OIIPEJICIIEHHAs], HEONPEAEIIEHHAs!, HECOBMECTHAas?

5. Uto takoe marpuna? Kakumu MOTYT OBITh MATpPHUIIBI?

6. Kakue maTpuiisl MOXKHO repeMHOaTh? Kak OHU mepeMHOKatoTcs?

7. Uto Takoe ompeaeNuTeNb BTOPOro mopsaka’?

8. Urto Takoe ompenennTenb TPEThEro MmopsaKa’?

9. Uto Takoe MUHOP 3JIEMEHTA a;; ONPEAEIUTENS?

10. Yro Takoe anre6pa1/1quKoe JOIIOJIHCHHEC 3JICMCHTA CIE-}- OHpe,Z[eJ'II/ITeJ'IH?

11. Yro 3HAUUT pa3ioXUTh ONPEACITUTENb 110 3JIEMEHTaM CTPOKHU HJIU CTOJI01A?

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

13. Kak 3anMcaTh KpaMEpOBCKYIO CHUCTEMY JMHEHHBIX alreOpandeckux YpaBHEHUH B
MaTpuyHOU popme?

14. Kak mnoctpouts o0OpaTHY!0 MaTpully M JaHHOM KBaJIpaTHOW MaTpUllbl C
OIpEeAEIUTENEM, OTIUYHBIM OT HYJIS?

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

16. ChopmynupyiiTe CBOMCTBA ONEPALINHU CIIOKEHHS BEKTOPOB.

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

18. Kakne HECKOJIBKO BEKTOPOB HA3bIBAIOTCA JIMHEHHO 3aBHUCHUMBIMH?  JIMHEHHO
HE3aBUCUMBIMU?

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

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

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

22. ChopmynupyiTe MOHATHE MPSMOYTOJBHOTO 0aznuca W MPSIMOYTOJBHOM JEKapTOBOM
CHCTEMBI KOOP/INHAT.

23. Uto Takoe CKalIsipHOE, BEKTOPHOE M CMEIIaHHOE MPOU3BeeHHe X BeKTOpoB? Kak nx
BbIUNCIATH? [lepeuncauTe ux CBOMCTBA U TEOMETPUUYECKUIN CMBICI.

Tema 2. Ananumuueckas ceomempusi.

24. Yto Takoe anrebpanveckas nuHusA? Chopmynupyiite Teopemy 00 MHBApHAHTHOCTH
MOPsI/IKA aNreOpandecKoun JINHUH.

25. Harmummre  paBeHCTBa, BBIP@KAIOUINE  YCIIOBHS napajjieNbHOCTH |
NEePIEHINKYIIIPHOCTH JBYX MPSIMBIX HA TIOCKOCTH.

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

27.Yto Takoe ommrc? ChopMmymupyiite CBOHCTBO (OKATBHBIX PAIHYyCOB TOYKH
sruunca. Haiiaure KoopiuHAThI LIEHTPa CUMMETPHUH, MTOTYOCH.



28. Kakue mnpsiMble Ha3bIBAIOTCA acuMOTOTamMu TurnepOonsl? Hamuimmre ypaBHEHHS
aCMMIITOT TUNepOOoIbl 4x~ — 9y~ = 36.

29. IIpsimast L 3aiaHa ypaBHEHUEM C YIIIOBBIM KodpduuuentoM v = kx + b. [losicaure
F€OMETPUUYECKHI cMBbICT Kk U b.

30. Ilpssmple L, u L, 3agaHel ypaBHeHusMH L,:v =k,x+b,, L,:v= k,x + b,.
Hanumure ycnoBus napamieibHOCTH U MEPIEHAUKYIAPHOCTH STUX HPSMBIX.

31. Kak reomerpuyeck 0ObsACHUTD, YTO CUCTEMA YPABHEHUIN

{ﬁllx +B,y+C, =0

A x+ B,y+C, =0

SIBJISIETCS.  HECOBMECTHOWM?  COBMECTHOM W HeompenenEHHOM? COBMECTHON U

ONpeACICHHOMN?

32. Ilpy KakoM YCJIOBMH IUIOCKOCTh M TpsMas B MPOCTPAHCTBE IMapaUICIbHBI?
HEepHEHINKYIISAPHbI?

33. Hanumure ycrioBue neprneHAUKYIIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

34. Hanmumure oOuiee ypaBHEHHE IUIOCKOCTH. KakoB reoMeTpuuecKuil  CMBICH
K03 PHUIIMEHTOB ypaBHEHUs?

35. Hanumure ypaBHeHHE IIJIOCKOCTH, HpOXOoAsdlled uepe3 3 3aJaHHbIE TOYKH
My (x5 ¥15 21), My (%55 325 22) M3 (55335 25).

36. 3anuimTe ypaBHCHUE IUIOCKOCTH, IIPOXOJSIICH Yepe3 TaHHYI0 TOUKY M, (x4 ¥y Z,)
IEPIEHMKYISAPHO BEKTOpY 11 = (A; B; C).

37. Yro Takoe 3miuncons? Kakumu JTUHUSAMH SBISIIOTCA €0 CEYEHUs KOOPAMHATHBIMHU
IUIOCKOCTSIMU B IPSIMOYT'OJILHOM JIEKapTOBOI crcTeMe KOOPAUHAT?

38. B xakom ciryyae 3JUIMIICOM]] Ha3blBaeTcs 3iuuncouaoM Bpauienusa? [Ipu BpaieHuu
KaKoi (Urypsl M BOKPYT Kakoi ocu OH oOpazyercs?

39. Kakoii cummerpueil 00s1a1a0T OJHONOJIOCTHBI U ABYHOJOCTHBIN T'MIIEpOOIOUIbI,
1apaboJIon bl U ovyemy?

40. Hanucath ypaBHEHUS JIMHHH, OOpa3yloOIIMXCsl B CEUYEHHUM KOOPJMHATHBIMU
IUTOCKOCTSIMH THUTIIEPOOJIONIOB M TapaboJIONIOB, 33aJaHHBIX KAHOHWYECKHMMH YpPAaBHEHHSMHU.
HapucoBatb 3Tu JTUHUH.

Tema 3. Mamemamuueckuil aHanus.

41. Kakoe 4iCII0BO€ MHOYKECTBO HA3bIBAETCSl OTPAHUYCHHBIM CBEPXY?

42. Kakoe 41CcI0BO€ MHOKECTBO Ha3bIBAETCSI OTPAaHUYEHHBIM CHU3Y?

43. Kakoe 9riciioBO€ MHOKECTBO HA3bIBACTCS OTPAHUYCHHBIM CHU3Y?

44. Yto Ha3bIBaeTCsI TOUHOU BEpXHEW IpaHMIIEN YUCIOBOIO MHOXKECTBA?

45. Yro Ha3bIBa€TCS TOUYKON HIKHEW IpaHUIEH YMCIOBOTO MHOXKECTBA?

46. YTo Ha3bIBaETCSI MOJIYJIEM JIEHCTBUTEIHHOTO YUCIa?

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

48. Tlpu kakux ycnoBusx |x + yv| = —|x| + |v].

49. HanmmwuTe HEPaBEHCTBA, CBS3BIBAIOIINE MOJIYJIh CYMMBI M Pa3HOCTH JBYX YHCEN C
CYMMOM U pa3HOCTBIO UX MOJYJIEH.

50. N3ob6pasure rpaduk GpyHkmm y = sign x.

51. 306pasute rpaduk GpyHKIMKH y = [x] — memast 9acTh YUCIa X.

52. Chopmymnmpyiite TeopemMy 0 npezerne OTpaHUYCHHOU MOHOTOHHOM
byHKUIMU(TIOCIeA0BATEILHOCTH).

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

54. Maiite onpenencuue moustus lim f(x) = A, UCIONB3ys NOHATHE OECKOHEYHO MaJIOi
T

GyHKUINY TIpU x — a.



55. ChopmynupyiiTe TeoOpeMy O CKATOU MEepPEeMEHHOH.
56. ChopmynupyiTe TeOpeMy O MpeeTbHOM MEePEeX0/ie B HEPABEHCTRE.
57. Chopmynupyiite TeopeMy 00 OTpaHUYCHHOCTH (DYHKIIMH, UMEIOUICH Mpeaen mpu

58. ChopmynupyiiTe TeOpeMBbl 0 TIpeesiaX CyMMBI, IPOU3BEACHUS H YaCTHOTO ()YHKIIHHA.
59. Chopmynupyiite onpeecHue MOHATHS xlir:1+ fl(x) = A Ha s13bIKE § — &.

60. Chopmynupyiite onpeescHue MOHATHS 11_121_ f(x) = A Ha s13pIKE § — &.

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

62. Jlaiite onpenenenne nmoustus lim f(x) = A.

x—+— oo

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

64. Hanumure nepBblil 3aMeyaTeNbHbIN NPEeAe U IPeAesbl, CBSI3aHHbIE C HUM.
65. Hamummre BTOpOii 3aMevaTenbHbIH Mpe/iell U MPeIebl, CBA3aHHbIE C HUM.
66. [aiite onpenencHue moHATUs lim f(x) = +co.

E i

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

68. Mcnonb3ys onpeneeHne Npou3BOIHOM, HaiinuTe y'(4), ecim y = y/x.

69. 'eomeTpuyueckuii CMBICIT TPOW3BOAHOW. Hamwuimure ypaBHEHHE KacaTelbHOW K
rpaduky GyHKIMU y = arctg x B TOUke x = 1.

70. Haiigute yriiel, moji KOTOPBIMH NEPECEKAIOTCS JIMHUK X~ + vy~ = 8, ¥* = 2.

71. IlpuBenute mnpumep QyHKIUH, TpaduK KOTOPOH HMEeT B HEKOTOPOH TOUKe
BEPTUKAIBHYIO KacaTeIbHYIO.

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

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

74. Yto MOXKHO cKa3athb 0 auddepeHiupyemoctu cymmbl GyHkimi f(x) + g(x) B Touke
x = x, ecid, B JToil Touke: a) dynxums f(x) muddepeniupyema, a ¢yHkims glx) He

maddepentmpyema? 6) ode pyukimu f(x) u g(x) He TuddepeHIUpyemMbI?

75. Vicnionb3ys onpesenenue, MoKakuTe, uTo GyHKIM y = x° — 2x quddepeHuupyema
B TOUKE x = 2 ¥ Haiiaute e€ nuddepenunan B 3Toil Touke.

76. SIBnsiercst MM HENPEPBHIBHOCTh (DYHKIIMM B JAHHOW TOYKE JIOCTATOYHBIM YCJIOBHEM
muddepentpyemoctu? OTBET 000CHOBATH C MOMOIIBIO TPUMEPA.

77. nsa xakux ¢pyHkuuil nuddepenman pasex npupamienuto? Ipusenure npumep.

78. CoopmynupyiiTe, B YEM COCTOUT TEOMETPUYECKMA U (QU3MUECKUI CMBICH
nuddepennuana.

79. Uto nmoHMMaeTcs 1o/1 MHBApUAHTHOCTHIO (hopMBI IiepBoro nudpepeniuana?

80. Ucnone3yst ¢opmyiy g BblUMCICHUs JuddepeHnmana, Haiaure dy, eciu
¥ =x-sinx + cos x.

81. Ilyctp y =sinx, x =cost Kakue u3 cileqylOmMX paBeHCTB CIPaBeIUBbI:
dyl._m = 0; dyl,_z = dx; dy| .z = — dt?

82. Moxer 1 cymectBoBath f ' (x,), eciu He cymecTByet f'(x,)?
83. Haitmure '™ (x), ecom f(x) = Inx - x.
84. Brruncnure, HCIIONB3YS IIPaBUIIO Jlonurasns:

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

85. Hamtumure opmysny Teiinopa must GyHKmu f(x) ¢ OCTAaTOYHBIM YICHOM B (opme:

a) lim
) x—=0

a) [Teano; 6) Jlarpanxa.



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

87. C momomsto ¢opmynasl MakiiopeHa WM KaHOHHYECKUX Pa3JIOKECHUN MOIyUUTe
npuOIMKEHHYI0  QopMyny (OrpaHMuYMBAsCh WIEHAMH IOpsAAKa x°) 18 (DYHKIMIL:

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

e —T+bx

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

x—0
89. Uccnenyiite byHKIII u MTOCTPOMTE ux rpaduku:
(-2 (x+4)
D e )
90. Kakoli 3 KOHYCOB, OIHCaHHBIX OKOJO JaHHOTO IIapa paauyca KR, HuMeer

a)y = v=ﬁ;B)}r=%J1—x3.

HaUMEHbBIIUNA 00BeM?
91. Kakas ¢yHKUus Ha3bIBacTCs NEPBOOOPA3HOM MO OTHOWIEHHIO K (GyHKuuu f(x),

3aJlaHHOM Ha JJAaHHOM MPOMEKYTKeE?

92. Uem oTiin4aroTCs JBE NEpBOOOpa3Hble (PYHKIUHU A OJHOW M TOW ke (YyHKIHMU Ha
OJTHOM U TOM K€ IPOMEKYTKE?

93. B 4eM cOCTOUT CBOMCTBO JIMHEWHOCTH ISl HEOTIPEICIICHHOTO HHTErpaja?

94. 3anumuTe GopMyay HHTETPUPOBAHUS 110 YACTSIM B HEONPEICICHHOM HHTETpale.

95. Kakyto HIOJICTAHOBKY HYKHO BBITIOJIHUTh TUIst panroHaIH3auN
unrerpanaf R (3/x {x) dx?

96. YkaxuTe palMOHAIU3UPYIONIYIO II0CTAHOBKY JJIs MHTerpana | R (x, ";I“}i—ﬁ)

97. Kaxoii nHTErpa Ha3bIBaeTCs HEOSPyIUMCS?

98. ChopmynupyiTe 10CTATOYHOE YCIOBHE CYIIECTBOBAHUS IEPBOOOPA3HOM.

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

100. Yemy paBHa MPOU3BOIHAS HEOIIPEICICHHOTO HHTErpaia’?

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

epBOOOpa3HBIMU OHON U TOM k€ (PYHKIIMU Ha YUCIOBOM OCH.
102. Tokaxure CIIPaBEIMBOCTh bopmyIbl JUIS TaOJIMYHOTO
unrterpana | x" dx;(n # —1).
dx
a®+at’

103. JlokaskuTe CpaBeuInBOCTb GOPMYJIBI is TAGIMIHOrO HHTErpana [

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. Boruucaunre uaterpai [ , CBEJIA €0 K TaOJIMYHOMY.
q

107. BbIYKCIUTE € TOMOIIBI0 HHTETPUPOBAHKS MO YacTAM | x - sin ax dx.

108. 3anuiuTe HWHTETPAIBHYI0 CYMMY, COCTaBICHHYIO [uisi GyHkuud f(x) Ha
npoMexyTke [a; b]. OObSICHUTE CMBICIT BETHYHH, BXOASAIINX B popmyy.

109. Kakoii reomeTpuyeckuii CMbBICT MMEET ONpEeIIEHHBIH HHTErpal f: f(x) dx, roe
f(x)- HenpepbIBHAsI HeOTpHULIATEIbHAS YHKIUSI?

110. ChopmynupyiiTe IOCTATOYHBIC YCIOBUS HHTErpupyeMocTH GyHKuuuf(x) Ha
KOHEYHOM IIPOMEXKYTKE [a, b].

111. Kakas ¢yHKIMS Ha3bIBA€TCSA MHTETPUPYEMON Ha MpOMeXyTKe [a, b]?

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



113. Chopmynupyiite HE0OXOAMMOE YCIOBHE HWHTETPHUPYyEeMOCTH (QYHKIMH Ha
NpOMEXYTKE [a, b].

114. Yemy paBeH ompeleieHHbI UHTErpall OT HEUETHOW (YHKLIHMU 110 CUMMETPUYHOMY
NpOMEXYTKY|[—a; a]?

115. Ecnu npepensl UHTETPUPOBAHUS TIOMEHSATh MECTaMH, TO KaK U3MEHUTCS BEJIMYUHA
uHTerpasia? Beipasure 310 CBOMCTBO (hOpMYIION.

116. CopmynupyiiTe CBOMCTBO JTUHEHHOCTH OMPEIEICHHOTO HHTETpaIa.

117. ChopmynupyiiTe CBOHCTBO, CBSI3bIBAIOLICE 3HAKM (YHKIMHA M OMPEACICHHOTO
UHTErpaia Ha IPOMEXKYTKe [a, b].

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

119. Chopmynupyiite CBOHCTBO 00 OLIEHKE MOAYJIS ONPENEICHHOTO HHTETpaja.

120. ChopmynupyiiTe TeopemMy O CpeaHeM Ui ONpPEACIICHHOIO0 HWHTerpajga oT
HETPEPbIBHON (QYHKIINH.

121. 3anumute Gpopmyny Herorona — JleiiGHuna.

122. IlpuBeaure TEOMETPHUECKYIO HMHTEPIIPETALMI0 TEOPEMBI O CPEOHEM  JUIs
OTIpeIeIEHHOT0 UHTEerpaa.

123. Yro Ttakoe cpeaHee (MHTerpajbHOE) 3HaueHHe (YHKIMH f(x) HAa 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 ¢
0ECKOHEYHBIM HUKHUM IMPEAETIOM OT HETIPEPHIBHOU (DYHKIIUU.

126. Kakoii HecOOCTBEHHBII MHTETPAJl HA3bIBACTCS A0COIIOTHO CXOISAIIAMCS ?

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

CXOAALIMMCS, a Ul KaKUX 3HAUYC€HUH — pacXoAIIuMCs

128. 3anummTe (opMyIbl, BHIPAKAIONIME CBONCTBO JMHEWHOCTH JUII HECOOCTBEHHOTO
UHTErpaia ¢ 0ECKOHEYHBIM BEPXHUM MPEAEIIOM.

129. ChopmynupyiiTe mNpuU3HAK CpaBHEHHS B KOHEYHOHM QopMe Ha IpHMepe
HECOOCTBEHHBIX MHTETPAJIOB 1-ro poa ¢ 0ECKOHEYHBIM BEPXHUM IPEAEIIOM.

130. Yro Takoe nonusiil quddepennuan pynkuuu z = fx,y)?

131. 3anumuTte GopMynny, ONPEENSAIOUIYI0 YacTHYIO IPOMU3BOJAHYIO  (DyHKIMH
z = f(x,¥) 1O IEpeMEHHOMN y B Touke My (x4, v, ).

132. Kakas ¢pyHKIUSA ABYX apTyMEHTOB Ha3bIBaeTcs quddepeHupyeMoit?

133. 3anummute Gopmyity, Bepakarollyo noyuHslil auddepenunan GyHkuun z = fx, y)
yepe3 e€ YaCcTHBIE POU3BOIHBIE.

134. 3anmummte (opmMyiy, BBIPRKAIONIYI0 BTOPOW MONHBIA auddepeHnnan QyHKIun
z = f(x,y) 4epe3 e€ 4aCTHBIC IPOU3BOHBIE.

135. Kak cooTHOCATCS MeX Iy COOOM CBOMCTBA HEMPEPHIBHOCTU U U HEePEHITPYEMOCTH
(GYHKINY IBYX IEpPEMEHHBIX ?

136. Kakas dynkuus z = f(x, y) Ha3bIBaeTCsA HENPEPBHIBHOM B TOuke M, (x4, 1, )?

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

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

138. Kakas Touka MHOKeCTBa E Ha3bIBACTCS BHYTPEHHEH? TPaHUIHON?
(o (o) (o)
139. Yto Takoe §-OKpeCTHOCTh TOUKU My(x, x5 , vn , X )?
140. Kakoe MHOECTBO E Ha3bIBACTCSI OTPAHMYCHHBIM? 3aMKHYTBIM? CBSI3HBIM?



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

142. ChopmynupyiiTe TeopeMy O pPaBEHCTBE BTOPHIX CMEIIAHHBIX MPOU3BOIHBIX
dymxumn z = £(x, 7).

143. Kak cooTHOCSTCSI MeXKIy co00i cBoicTBa MU HEPSHITUPYEMOCTH U CYIIIECTBOBAHUS
IEPBBIX YACTHBIX MPOU3BOIHBIX QYHKIMH z = f(x,¥)?

144, Chopmynupyiite onpeaesieHre MpOU3BOIHON (YHKIIUH
145. u = f (M) = f(x, v, z) 10 HaIPaBJICHUIO BEKTOPA I.
146. 3anumuTe QopMyiay, BbIpa)Karollyl0 NPOU3BOIHYIO (GyHKuuu u = f(x,y,z) 1O

HarpasJeHUIo BekTopa Y = (cosa, cosf, cosy) yepes 4acTHbBIE IPOU3BOIHBIE KIIMH 1.
Y YH
Bu o
147. 3anumurte ¢popmMyiy, CBA3BIBAIOIIYIO grad it U MPOU3BOJHYIO 5, B 3a7aHHOH TOUKe

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

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

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

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

. dy . .
151. 3anumure ¢opmyny IS TPOU3BOTHOMN d—} HESBHON (yHKIMHU, 3aJaHHOMN
i

ypaBHeHueM F(x,y) = 0.

152. 3anumute GopMyibl Ui TPOU3BOAHBIX HEesIBHOW (pyHKIMH, 3a1aHHON

3z
ax’
ypaBHeHHMeM: F(x,y,z) = 0.

153. Chopmynupyiite omnpenesneHne JOKaIbHOIO MakCUMyMa (JIOKaJIbHOTO MHUHUMYMA)
Gyskuun z = f(x,v) B Touke My(xy, vy )

154. Chopmynupyiite HEOOXOTUMBIE YCIOBHs, a TaKKe JOCTaTOYHBIE YCIOBUS
IKCTpeMyMa QpyHKIMHU z = f(x, V).

155. Copmynupyiite nmpaBUIO OTHICKAHMS HaWOONBLIET0O M HAWMEHbBIIETr0 3HaueHUl
GyHkuuu z = f(x,y) B OrpaHUYEHHON 3aMKHYTOH 00/1aCTH.

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

157. ChopmynupyiiTe onpezneneHue ycIOBHOIO MakcMMyma (QyHkumm u = f(M) npu
cBs3u @(M) = 0 (paccMOTpHTE Ciydail IByX MM TPEX NEPEMEHHBIX).

158. Chopmynupyiite HEOOXOJUMBbIE YCIOBHUS YCIOBHOIO JKCTpeMyMa (DYHKIUH
u = f(M) npu cBs3u @(M) =0 no merony Jlarpanxka (paccMOTpuTe ciydail ByX WIH Tpex

MIEPEMEHHBIX).

159. Chopmymupyiite Teopemy Beitepmrpacca 00 OrpaHu4eHHOCTH (DYHKIUH,
HENpEepbIBHON B 3aMKHYTOW OTpaHU4YE€HHON 00JIaCTH.

160. ChopmynmupyiiTe Teopemy BeiiepmTpacca 0 CymeCTBOBaHHHM HAWOOJBIIETO U
HaMMEHBIIEr0 3HaYeHUH (PYHKIIH, HEMPEPHIBHON B 3aMKHYTON OTpaHUYEHHOM 001acTH.

Tema 4. Komnnekcuoli ananus.
161. [Maiite ompeneneHne MHOXKecTBa C KOMIUIEKCHBIX ducell. Kakue reomerpudeckue

MHTEPIPETALMHI 3TOI0 MHOXKECTBA BaM U3BECTHBI?
. . (V) Iy
162. llyctb z, =1+ 1i,z, = —4 +3i. Halttu z, +z,,z, — z,, (z, + z;) (2, — z,), =
163. Yto Ha3bIBAIOT MOAYJIEM KOMILIEKCHOTO Yncia z = x + iy?
9



164. Uto Ha3bIBAIOT apryMEHTOM KOMIUIEKCHOTO 4ucia z = x + iy, z # 07 Uro Takoe
TpUrOHOMETpHYecKas popma 3Toro yucia?

165. Yncna z, =1—1iy3, z,=(1—1i)/(1+1{), z3=1+cos(n/7)+ isin(w/7)
3amucarh B TPUTOHOMETPUYECKOH (hopme.

166. Ucnonb3yss ¢dopmymny MyaBpa, 3anucarb B anreOpamyeckoil Qopme ducia

z,=((1+i/3)/(1- ij)m, z, = (1+i)%/(1—-1)%

! — I —
167. HaiiTu Bce 3HaUCHHUS CIEAYIOMIMX BhIpaKeHHUH: a) v —1 + i/ 3; 0) ‘:.-“ 243+ 24

168. z, =1 —1i+/3, z, =+3+i. 3anucare B ainrebpanyeckoil ¢opme uucna z, - z,;

(21/22)"
169. Yucna z,, z, u z; 3anucare B IOKa3aTelIbHON (opme.
170. Yto Takoe KopeHb anredpauueckoro MHorowieHa P (z)? UYro Ha3pBalOT

KPaTHOCTBIO KOpHs? Omnpenennre KPaTHOCTb KOpHs a=1 MHOTOYJIEHa
P(z)=z"—-(2-)z2+(3+20)z" —(4+i)z+ 2
171. Yucna a, = 1, a, = —i, a; = 2i — BCE IONAPHO PaA3IMYHbIC KOPHH MHOIOYICHA

P(z), npu4eM @, — KOPEHb KPaTHOCTU 2, a @, U dy — IIPOCTbIE KOPHH. 3aIUIIATE Pa3I0KEHUE
P(z) Ha nMHEWHBIE MHOXKUTENH, €CIIM €r0 cTapIuuii kodGGULUUEHT p, = 1; HallnuTe ero apyrue

KO3 PHUIIUEHTHI.
172. B ueM coCTOUT CBOMCTBO KOpPHEH BEIIECTBEHHOr0 MHOrowileHa? Uucio a;, = —1 + i

ABJISIETCS KOPHEM MHOTOWIeHa P,(z) = z* + 4z% + 11z% + 14z + 10; HaliTu ocTaJIbHbIE KOPHH
P,(z), 3ammcarh €ro pasioKeHHe Ha BELIECTBEHHbIC MHOKHTEIM TIEPBOI U BTOPOIi CTENEHH.

173. Uto Takoe panuoHaidbHas anredpandeckas Apoos? [IpuBeaure mpuMepsl.

174. Kakyro panuoHaJIbHYIO IpoOb Ha3bIBAIOT MPAaBUIBHON? HENMpaBWIbHOH? J[poOb
=
— 7= IPC/ICTaBbTE B BH/E CYMMBI anreOpanyecKoro MHOTOWICHA U IPAaBUIIBHOM APOOH.
175. Kakue 1poOu Ha3bIBalOT 3JIEMEHTApHBIMHU PpAllMOHAIBHBIMU alredpanyecKuMH

npo6smu? JIpo6s 1/ (x® + 1) pasnoxkure B CyMMy JIEMEHTAPHBIX JAPOGEH.

Tema 5. Jlugppepenyuanvrvie ypasnenus.

176. KakoB reomerpuyeckuil cmbici ypaBHeHHs ¥ =f(x,y). Hamucate ypaBHEHHE
KacaTeJbHOM K MHTErpajbHOM KpUBOH ypaBHeHust y' = x“y~ B Touke My(1, 2).

177. lalite onpenenaeHUWe H3OKIMHBI TUQPEpEeHINATbHOIO ypaBHeHus ¥ '=f(x,¥).
U30oknuHbl ypaBHeHMs y' = x-/v ecTh: A) okpyxHoctH; B) mpsameie; C) mapaGonsr; D)
runepooisl; E) anmuncer; F) Het npaB. oTBeTa.

178. lano ypaBHenuwe y' = x*— 2x + y. Hanuummre ypaBHEHWE JHMHUM BO3MOMKHBIX
TOYEK IKCTPEMYMOB €r0 HHTEIPAIbHBIX KPUBBIX. ClenanTe 4epTéx.

179. Coopmynupyiite Teopemy Kortun mist ypasuenust ¥' = f(x, v). Ilycts 02 — 061acTh,
B KOTOPOH BBITIOJIHEHBI €€ YCIIOBHS 3TOTO ypaBHeHUs. Kakne u3 MmociemayrommunX yTBEpKICHUH
CTpaBEUIMBBL: A) €ro HMHTETpalbHbIE KPHBBIC MOTYT HMMETh pa3pbiBbl 1-ro poma B (1; B)
UHTETpajbHbIe KPUBbIE MOTYT UMETh YIIIOBOU 3KcTpeMyM B {1; C) HHTerpanbHble KpUBBIE MOTYT
nepecekatbcss B {1; D) HWHTErpaspHbIe KPHBBIE MOTYT OBITH TNpsSMBIMH JMHUsAMH, E) Her

MPaBUJIbHOTO yTBepkaeHus1? OTBET 000CHOBATD.
180. Penmre 3anauy Komm: (1 + y*)dx + xydy =0; y(1)=1.

o 5
181. HaiiauTe Bce pemieHus ypaBHeHus xy' = y + 4/ y% — x %,

182. Haiigute oOmiue peieHus (MHTErpaibl) ypaBHEHUI:
183. a) xy 2y=x*cos x;0) 3y' +y = 1/¥%; B) (x® + xy?)dx + (x*y + ¥*)dy=0.
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184. HaiinuTe Bce TMHUM, Y KOTOPBIX OTPE30K KacaTelIbHON MEXIYy TOYKOH KacaHWs U
OCbl0 alCHuCC JenuTCd IMOoMojaM B TOYKE IMEPEeceYeHHs] C OChbI0 OpAMHAT. YKa3aHUeE:
Hcnonp3yiiTe ypaBHEHHE KacaTENbHOM K KPUBOU.

185. Chopmymupyiite teopemy Komm s ypaBmenus y'' = f(x,y,¥"). Kakos
TeOMETPUYECKUI CMBICI HadalbHbIX ycnoBud y(0) = —1, ¥'(0) =1 misa storo ypaBHeHHs?
N300pa3ute nmpubIMKEHHO MHTETPATbHYI0 KPUBYIO B OKPECTHOCTH HAYaJIbHON TOYKH, CUMTAs
JUTS onpeieieHHOCTH v = 0 B 3TOH OKPECTHOCTH.

186. HaiiTn 3Ha4€eHueE oL, TIPU KOTOPOM (PYHKIMS ¥ = X~ SBJISAETCS PELICHUEM YPABHEHUS
x(x—1)y"—(2x - 1)y '+ ay=0.

Lk

187. Mano ypaBHenue: y''* + xy'' = 2y'. C mnoMOIIbI0 KakoW MMOJCTAHOBKH MOYXHO

MOHU3HTH ero nmopsAaok? Hanmummre oOnuii BU TaKUX ypaBHEHH.

188. Haiigute o0mue perieHus ypaBHEHH METOAOM IMOHIMKEHHUA Mopsiaka: a) v “=ln x;
0)y'" = ‘% + x.

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

190. Kak ¢ mnomomplo (yHZaMEHTaIbHONW CHCTEMBI pemeHud v, (x), .., ¥,(x)
3anucarh obliee perieHue ypasHeHus L[y] = 07 [loyemy HyneBoe pelieHue He MOXKET BXOIUTh
B ()yHIaMEHTAIIbHYIO CUCTEMY PelIeHUH ypaBHeHus L[y] = 07

191. Mano ypasuenue: v' —5y' 4+ ay = 0. [Ipy KakoM 3HAYEHWH O 4YUCIO 3 Oymer

KOPHEM €ro XapakTepucTudeckoro ypaBHeHHs? Haiitm oOmee pemieHue JTaHHOTO
QG GepeHIMaTbHOTO YPaBHEHUS IPU HalJICHHOM 3HAYCHUU (L.

192. Jluneitnoe omHOpoaHOe AM(QEepeHInanbHOe ypaBHEHHWE 3-T0 TOpsSAKa C
MOCTOSTHHBIMU KO3()(UIIEHTaMH UMEET YacTHbhIE pemieHus: 1, sin 3x. DTO ypaBHEHHE MOXET

umets Bua: A) ¥ —9y =0; B) " —9y"'=0; C) ¥'""+9y =0; D) ¥'""+9y' =0; E) ner
IPaBHIILHOTO OTBETA.
193. Pemnte nuHeiHOe ypaBHeHwe y'' — 2y +v =e*/x MeromoM Bapuanuu

MIPOU3BOJILHBIX ITOCTOSHHBIX.
194. Haiinute oOuiee pemieHue JMHEHHOTO HEOJAHOPOJHOTO YpaBHEHHS METOJIOM
HEONIPENENEHHBIX KOOPPUINEHTOB: v "—y=2e* —x .

195. Haiimute 4YacTHOE pelIeHHe ITMHEWHOTO HEOJAHOPOIHOTO YpaBHEHUS y "+y=de®,
YIOBIIETBOpPSIOIIEEe HadanbHbIM YycioBusaM y(0)=4, y{0)=-3, MeTOoOOM HEONIpEACIEHHBIX

KOA(HUITUEHTOB.
196. Haiimute oOmiee perenne cuctemMsl TuhepeHInalbHbIX YpaBHEHHHA

x 2x +

—=2x+y,

dt i

i 3x +4

— = 3x + 4y.

dt -

197. Touka ¢ w™accoil m JBWKeETCS mnpsMoyimHelHo. Ha He& nmelicTByer cuia,
pONOPLMOHATIbHAS KyOy BpPEMEHH, UCTEKIIeMY OT MOMEHTA, KOIJla CKOpOCTh ObUla paBHA v
(ko3 puumeHT npomnopHHOHANbHOCTH paBeH k). Kpome Toro, Ha TOukKy JeicTByeT cuia

COTIPOTUBIICHUSI  CPENbl, MPOMOPIMOHANIBHAS  TMPOU3BEACHUIO CKOPOCTH H  BpPEMEHU
(ko> PHIHEHT IPONOPIMOHANBHOCTH paBeH k, ). Haliure 3aBUCHMOCTh CKOPOCTH OT BPEMEHH.

VYkaszanue: npumenure 2-i 3akodH HproToHa.

Tema 6. Teopus psioos.

198. [aiiTe moHsTHE YUCIOBOTO psifa, ero cymmsl. Haiture cymmy psina 2o°_, (7,/8)™.
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199. Chopmynupyiite HeOOXOIMMBIH NpPU3HAKA CXOAWMOCTH uucioBoro psaa. C ero
IIOMOIIBIO TOKAXKHTE, 4TO P Lo, (1 4+ 1 /n)™ pacxomurcs.

200. Mcrionib3ysl MPOCTEHIIME CBOMCTBA YHWCIOBBIX PSIOB HaWIUTEe CyMMy psaa
o 1 1
n=l\gn ~ g}

201. laapl psAapl C  TIOJOXKHUTEIBHBIMH — YJICHAMU:

:'::1C1” (1) u E:::lbu (2)!

. G gy 1

lim -+ = -, C noMoLIbI0 NPU3HAKOB CXOAUMOCTH 3HAKOIOJIOXKHUTEIbHBIX PAJOB YCTAHOBUTE
11 —o0 ﬁn &
KaKo€ M3 HWKECIIEAYIOIIMX YTBEPKACHUM crpaBeuiuBo: A) psan (2) cxomures, ecia b, = na,,;

B) psaxn (2) pacxoautes, ecnu b, = a,, n = 10; C) pan (2) pacxogurcs, ecnmu b, = 3%a,; D)

:'!’

pan (2) cxogures, ecnu lim b, =

—oa
202. Uto Takoe 3HAKOYEPEAYIOIIMICS psa? 3HAKONEPEMEHHBIH psa? aOcoNoTHAs W
YCJIOBHAsI CXOJIMMOCTh 3HaKorepeMeHHoro psaga? ChopMynupyiTe MpU3HAK Heﬁ6HI/Iua Kakue

COETN (=13
M3 TEPEUYUCICHHBIX HIDKE PSJOB YCIOBHO CXOMATCS: A) X, —— —— B) D —5, C)

oo ':_1:"'1
n=1

Vn
203. [laiite moHsITHE (QYHKIMOHAIBHOTO psfa, ero 06JIaCTI/I CXOI[I/IMOCTI/I HaﬁzmTe

6) Loz xx; B) Iz 1)

001aCTH CXOAMMOCTH (YHKLMOHAJIBHBIX PAJOB: Q) Zu_. +3},l,

] 14x—x"
n=11 '

204. JlaliTe IOHATHE Ma)XOpUPyeMoro (yHKIIMOHAIBHOTO psina. Haiimute Bce 3HaUYCHUS
gin nx

X, IIPU KOTOPBIX PAS Xoey CXOJUTCS aOCOIIOTHO.

205. C(bopMmepyHTe CBOICTBA MaKOPHUPYEMBbIX (YHKIMOHATBHBIX PIOB. MOXKHO JH
gin :'! X

n=1 ”3+

206. Yto Takoe cremeHHO# psn? Psg X a, x™ pacxoauTcess B Touke xy = —2. C

HowWICHHO Mu((HepEeHIMPOBATD PSI 2o ? OTBeT 000CHOBATB.

MOMOIIbIO TeOpeMbl AOeNsi yCTaHOBHUTE, KaKoe U3 CIEIYIOIINX YTBEP)KIECHUN CHpaBe/UIUBO: A)
3TOT P CXOAMUTCS aOCONIOTHO B Touke x; = —1; B) 3T0T psin cxoautes B Touke x, = 0; C)

3TOT PAJl PACXOAUTCS B TOUKE x5 = 3; D) HET NpaBUIBHOIO OTBETA.

"l
|_r—
207. Haitnute 007acTH CXOJIUMOCTH CTETICHHBIX PSIOB: a) Eu_. —: 0) X7, 3,1 ; B)
2 2 n

oo 'x-r_l:'_.n
n=1 ., an
208. Yto 3HAUMT pas3NIOKUTh (QYHKIHIO B CTETICHHOW psn? 3aBUCAT 1 KOI(DOUIIUEHTHI
TaKOTro pa3iokKeHus oT cnocoba ero nonydenusi? Psaapl Teitnopa u Maknopena. Paznoxus B psan
Maknopena pynxuuto f(x) = x/(1 + x?), naitaure 221 (0).
209. Paznoxure (QyHKIHMIO B Psi MO CTEHNEHSIM X W YKaXUTE OOJIACTH CXOIUMOCTH
dt.

BinZt

NOJTydeHHOTO psifa: a) e~ ; 6) In (x2 + 3x + 2); B) Iy
210. Pa3noxure Qynkuuio y=tgx B psan Teitmopa mo crenenam (x — m/4), BbINUCAB

nepBbIe 3 WieHa, OTIIMYHBIE OT HYJIA.
211. Berauciure NpHONMKEHHO € TOYHOCTBIO JIO 1072, omeHus MOTPEIIHOCTh 110

o oes .2
npu3HaKy JlenOHuIa A1 3HAKOYEePeTYIOMIErocs psaa; _I"ﬁ e * dx.

212. Bpimummrte 1Ba NEPBbIX, OTIIMYHBIX OT HYJISI YiI€HA Pa3ioKeHUs B s 110 CTEIEHIM
X pelleHus ypaBHEHMs y "=2xy’+ 4y, YIOBIETBOPAIOLIETO HAadalbHBIM YycioBusaM y(0)=0,

y{(0)=1.
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213. Kakue u3 cnenyromux nap GyHkumit f(x) u g(x) OpTOroHaabHbI Ha MPOMEKYTKE
[-1,1]: a) f(x)=x u g(x)=x3-1; 6) f(x)=x u g(x)=x"-1; B) f(x)=x" u
g(x) =x"-1?

214. Chopmynupyiite ycrmoBus [Jupuxie paznoxkumoctdn (GyHKIMU B psg Dypre Ha
IPOMEXKYTKE [T, 7T ].

215. Hanummre Qopmynsl it kodpduuuentoB psaga Dypbe QyHxuum  fx),
Pa3JI0KEHHOM B 3TOT psJl B IPOMEXKYTKaxX: a) [-m, m]; 0) [-1,1].

216. Hanumire psan ®Pypbe HedéTHOM QyHkuuu f(x), 3aJaHHOM Ha IPOMEXKYTKeE
[-m, =]

217. ®yukuus f(x) B mpoMmexyrtke [0,7] paznoxeHa B psajx Oypbe a) Ho KocuHycam; 0)
no curycam. Harmmmmre dopmyssl 11t KO3 GUIMEHTOB 000X PSIOB.

218. Oyukuus f(x) =—1 — x> B npomexyrke [-2,0] pasnoxena B psag Dypbe mo
curycaMm. Hammmmre gopmynsl s kodddunuentos psga. Iloctpoiite rpagux cymMMBI 3TOTO

psna.
219. Paznoxure B pag @ypbe pyHkuuio y=|x| B npoMexyTkax: a) [—7; 7]; 6) [0;27]; B)

[-1;1]. Hoctpoiite rpaduku GyHKUUU U CYMM THUX PSIIOB.

220. Paznoxute B psing Oypbe QpyHKIUIO y = E— = B ipomexyTke [0; 7]: a) Mo cuHycam;
0) o xocunycam. [loctpoiite rpaduku QyHKIMH U CYMM PSIIOB.

Tema 7. Kpamuvie u nosepxHocmmule UHmMe2palbi.

221. Unrerpupyema nu GyHkuus 1,/(x —y)no kpagpary 0 < x = 1,0 < y = 17

222. He seraucnss unrerpana ff In(1 —sin(x +y))dxdy, ycraHoBuTE €ro 3HAK, €CIH
D={(x,y): x=0,y=0, x+y<u/6}

223. CBeauTe NBOWHOM HHTErpai _I’_I'D f(x,y) dxdy K NOBTOpPHOMY JABYMs Criocobamu,
eciu: a) (D) — obnacTh, OrpaHUYEHHas JUHUAME y = 3x°, ¥ = 6 — 3x; 0) (D) — Tpaneuus c
BepmnHamu (—1, 4), (5, 4), (1, 1), (4, 1).

224. 3meHuTe HOPSTOK MHTETPUPOBAHUS B UHTErpae:
IS dx [ e Feey)dy+ 2 dx [ f(x,y)dy u.

225. Haiinure cpenHee 3HAYECHUE flx,¥v) = x+ 2yno MIPSIMOYTOJIbHUKY,
OTPaHUUYEHHOMY MPSAMBIMH ¥ = 1, ¥ = 2 U OCSIMH KOOPJIMHAT.

226. U300pa3ute Ha TUTOCKOCTH Oxy o0pa3 buryps
G'={(r.d): 2=r <3, 0<d¢ < n/4} upu orobpaxkeHnu x = rcosdp, y= rsind. SApsercs
JIM 3TO 0TOOpa’keHHE B3aUMHO OJTHO3HAYHBIM?

227. Haiinure iouiaib ¢burypsl, OrpaHUYEHHOM JVUHUSMHU:
Axy=4x+y=50)(x"+y)=8xy,x*+y*=1(x"+y" = 1).

228. Haiinure 00bEM Tena, OrPaHMYEHHOrO TMOBEpXHOCTAMU z = In (1 +x% + y%),
z=0,x"+y* =2
Kputepun u mikana orieHMBaHUs IO OLEHOYHOMY CPENCTBY «(GPOHTATBHBIA U MHIUBUIYaTbHBIN
OTIPOCY

IIIxana oneHuBaHUA Kpurepuii onienuBanus

oTIN4HO (5) CryneHt T1iayO0OKO W B TIOJIHOM OOBEME BIAJEET MPOTrPAMMHBIM
MatepuagoM. ['paMOTHO, MCUEpIBIBAIONIE M JIOTUYHO €r0 H3JIaraeT B
YCTHOM WM nucbMeHHOU (opme. [Ipu 3TOM 3HaeT peKOMEHI0BaHHYIO
JUTEpaTypy, NPOSIBISAET TBOPUECKHUII MMOAX0] B OTBETaX Ha BOIPOCHI U
NPaBUIHHO OOOCHOBBIBACT TPHHSTHIE PEIICHUS, XOPOIIO BIIAJICET
YMEHUSMH M HaBBIKAMHU IPU BBIOJHEHUH MPAKTHYECKUX 3a/1a4.
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xoporto (4)

CTyneHT 3HaeT MNpPOrpaMMHBIM MaTepHall, TPaMOTHO MU TO CYTH
u3jJaraeT ero B YCTHOM WM THUCHbMEHHOW (opme, mormyckas
HE3HAUUTEJIbHBIE HETOYHOCTH B  YTBEPXKICHMSAX, TPAKTOBKAX,
ONpEACICHUAX M KATEropusX WIM HE3HAUUTEIbHOE KOJIMYECTBO
omunbok. [Tpu 3ToM Brageer HEOOXOAUMBIMU YMEHUSIMU U HaBBIKAMH
IIPY BBIIIOJIHEHUH NPAKTUYECKUX 3a/1a4.

YAOBJIETBOPUTCIIEHO

3)

CTyneHT 3HaeT TOJIBKO OCHOBHOM TPOrpaMMHBIA  Marepua,
JIOITYCKAeT HETOYHOCTH,  HEJO0CTAaTOYHO  4Y€TKHe  (OPMYIHUPOBKH,
HEIOCJIeI0OBAaTeIbHOCTh B OTBETAaX, H3JaraéMblX B YCTHOH WM
nuceMeHHOU (opme. [Ipu 3TOM HETOCTATOYHO BIAJCET YMCHHSIMH H
HaBBIKaMHM MPHU BBITIOJTHEHUH MTpakTHYeCKuX 3aaad. Jlomyckaer no 30%
OIINOOK B M3JIara€MbIX OTBETAX.

HEYAOBJIICTBOPUTEIILHO

(2)

CTylleHT He 3HaeT 3HAYUTEIbHOW YacTH MPOrPaMMHOIO MaTepuaa.
[Tpu 3TOM IOMyCKaeT MPUHIUIHAIBLHBIC OMTUOKHU B JI0KAa3aTeIbCTBAX, B
TPAaKTOBKE TIOHATHI M KaTEropui, MNPOSBISAET HU3KYIO KYJIbTYpy
3HAaHWW, HE BIJIAJICET OCHOBHBIMM YMEHHUSIMU W HAaBBIKAMH MPHU
BBINIOJIHEHUH MPAKTUUECKUX 3a1a4. CTyJEHT OTKa3bIBA€TCs OT OTBETOB
Ha JIONTOJTHUTEIIbHBIE BOIIPOCHI

Tunosbie BApHAHTHI KOHTPOJIbHBIX PadoT:
Tema 1. Jluneiinas anceopa.

Bapuant Ne 0

1. Pemutsb cucreMy JMHENHBIX ypaBHeHUN MeTooM Kpamepa

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

2. Beruncnurte OIIPCACIINTECIIb

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

3. PemuTh cucteMy JMHEWHBIX YpaBHEHUI MaTpUYHBIM METOJIOM

2x, +3x, — 4x; =20

4. Haiitu maTpuiy, oOpaTHYIO K JaHHOM

2 1 1
5 1 3
2 1 2

5. Pemuts cucreMy JIMHEMHBIX ypaBHEHMM MeTO0M ['aycca

2x, +5x, — 3x; =4

14




Tema 2. Ananumuueckas ceomempust.
Bapuant Ne 0
JlaHbl KOOpAMHATHI BEPIIUH nUpamMubl ABCD:

) ) =) )

A=|-3 B=|1 c=\| 8 D=|-1

1 -1 -9 2

Haittu:

1) nnunel pedep AB, AC, AD.;

2) yron mexny peopamu AE u AC,

3) yron mexay pedbpom AD u ocHOBaHWEeM ABC,

4) BeruucnuTh 11011316 OCHOBaHUS ABC,

5) Beruucnuts 0o0beM nupamuasl ABC D,

6) 3Has 00BEM TUPAMUIBI U TUIOIIA L €€ ocHOBaHMs ABC, HAWTH BBICOTY h mupamuabl ABCD,
7) Haiitu ypaBHEeHHE TUIOCKOCTH OCHOBaHUs AB ', KOTOpasi MPOXOAUT uepe3 Touku 4, B u C.

8) CocTaBuUTh KaHOHWYECKHE YypaBHEHHUS MPSMOM, KOTOpass NPOXOJUT uepe3 BepHInHy D
MEePIEHANKYJISIPHO K MJIOCKOCTH OCHOBAHMUS (@

9) Haiitu Touky K nepeceueHus MOTy4eHHON MPSIMOM C IIIOCKOCTbIO OCHOBAHMUS (3

10) Haiitu paccrosiHue OT BepuIMHBI D) mupamuabl A0 IJIOCKOCTH OCHOBaHUS (7 M CPaBHUTH
MOJIYYEHHBIH pe3yibTaT C AJIUHOMN BekTopa DK .

Tema 3. Mamemamuueckuii ananuz («Beedenue 6 mamemamuueckuil
ananuzy, cemecmp 1).

Bapuant Ne 0
1. HaiiTu obnacte onpeaeneHus 3aaHHbIX QYHKIUH.
[x+2 1 In(1+ x)
y = +— y=—"
: 1 —3x x2 x—1
\
2. Haiitu npenensl.
3x°+2x*—3x+1  2x*—T7x+3
lim — lim ————
x—oe 2x3 +4x2 +3x— 8 x=3x*—8x +15

3. HCHOJ’IBSYSI 3aMCYaTCIIbHBIC IPEICJIbI, BBIYUCIIUTD:

2x+4

1 — cos3x 3x L3
lim —— lim ( )
3x+5

x—=0 3x- =00
4. Haiitu Mpeaciibl, UCITOJIb3Yyd SKBUBAJICHTHBIC 6eCKOHeI‘IH0 MaJIbIC (I)yHKHI/H/I

~ In(1+ 3x?) _ (e3—1)
im ————— lim ———
=0 x° — bx~ x—=0 x

15



5. UccnenoBaTh (PYHKUMIO HA HENPEPHIBHOCTh, HATH TOYKM pa3pbiBa (GYHKLIHUU U YCTAHOBHUTH
ux xapakrep. Caenarb CXeMaTUUECKUNA YEPTEXK.

x+4; x=-1

1 a
flx)=2x34+1 x*+2;-1=x<1
2;x =1

Tema 3. Mamemamuueckuu ananuz («Heonpedenennvlii unmeepany,
cemecmp 2).

Bapuant Ne 0
1. HaiiTu HeompeieIeHHbIN HHTETPajl, HCTIOIb3Ys TaOIHILy U €r0 OCHOBHBIC CBOMCTBA.
3y — — 1 4dx
J. (x 4 +5xyx + Yx—+ ,_ﬂ)dx
\F"_':(- x— 4

2. Haiitu HeompeaeseHHBIH HWHTErpaj, HCIOAb3Ysd METOA (OPMHUPOBAHHUS CIEUATHLHOIO
BEIpXCHHS 110]] 3HAKOM nuddepenimana.

J[x:—Ej‘}Exdx J-y’x:—Ex—i-S[Ex—E]dx

3. Haiitu HeOHpe,Z[eJIeHHHﬁ HUHTCrpajl, HUCIOJB3Yyd MCTOJ 3aMCHBI IICPEMCHHBIX U MCETOJ
HHTCIPpHUPOBAHUSA 110 HACTIAM

f[z}ff—xfs.f“)dx J-lmdx

12

4. HaiiTu HeomnpeaeneHHbIH HHTETpall OT APOOHO-pallMOHATBHON (pyHKINN

f(8x3+zx:+4x—1)dx J‘ 12

S,
x—1 x4+ 7x + 15

5. HaiiTu HeonpeaeneHHbIH HHTETpal OT TPUTOHOMETPUUYECKUX (YHKIHUN

. 2—50x m
sin2x - cosdxdx Cos Tsingdx

Tema 3. Mamemamuuecxuti ananusz (« Onpedenennvliii unmezpany, cemecmp
2).
Bapuant Ne 0
1. BeruucnuTe onpeaeneHHbli HHTETpal:

1 b
x“+1

dx
(x4 3x+ 1)2
0

16



2. BeIuucnuTh miouas GUrypsl, OrpaHUuEHHYIO JIUHUSMHU:

{x = 8cos’t = 20082
y=x, vy = 2sin®t’ P ﬂiP-
=72 — x° T —
y=2-x 0st<— 0=f=3
2
3. BeraucnuTh IIUHY AYTH KPUBOMK:
= 3(t —sint
¥ = —In(cosx), {x _ ( sint) . p = 2cosg,
T ¥ = 3(1 — cost) 0 T
e m =P =_.
0=x=% Sst<m =3

4. Bouucauth 00beM (3amaya a) W IUIOMIA[Ab TOBEPXHOCTH BpallleHus (3amadya O0) Tena,
MOJIy4EHHOTO BpaIlleHHEeM 33aJJaHHOH (pUTypBI BOKPYT ocH Ox:

y=1-—x;

— a3 Y A

5. Beruucnuth HeCOOCTBEHHBIM MHTETPAJ UJIM YCTAHOBUTH €T0 PACXOAMMOCTD
(=)
J xe™* dx
]

Tema 5. Jlugppepenyuanvrvie ypasnenus.
Bapuant Ne 0

1. Haiitu oOmiee pemeHne uiu pemuth 3aaady Komm ansg quddepeHnmanbHbIX ypaBHEHHH C
pa3aeNsIoUMUCS TEPEMEHHbBIMHU:

—
_'!,i'"l = Eul};r’

xy' — ylny =0
y(0)=1.

2. Haiitu oOmiee pemieHue win pemuTth 3agady Komm st omHOpoAHbIX AuddepeHrantbHbIX
YPaBHEHHUI NIEPBOTO MOPSAIKA.

ydx + E[g"x_}r —x)d}r =0

xyiy' — (P +9%) =0;
yY ey y(1)=1

3. Haiitu obmue pemeHust TMHEHHBIX T depeHIaTbHbIX YPAaBHEHUH IEPBOTO MOPsIKa:

2y e
v + tgxy = —cosx; v+ =
: x x

17



4. Haiitn oOmiee pemeHue wid pemnTth 3aaady Komm st auddepeHnnanbHbIX ypaBHEHUN
BTOPOTO MOPSIJIKA, TOMYCKAIOINX HOHIKCHNE TTOPS/IKA

" 2 2x
y' —cosbx = —; y'————¥'=0;
1,‘.".‘?{' ) x-+ 1

5. Halitu pemenus nuHEHHBIX AuddepeHIIMaIbHbIX YpPaBHEHHH BTOPOrO IMOpSAKAa C
NOCTOSIHHBIMHU K03 punmenramu

}FH_l_E}FJ :ﬂ: }r”—E}r"—E}r:e‘h’;

Tema 6. Teopus psoos.

Bapuant Ne 0
1 3a1mmme q)opMyJIy oO1iiero uieHa pssa.
6
3 + + 27 81 it

2.Jloka3aTh pacxoIUMOCTb Psijia, MOJIB3YsCh HEOOXOJUMBIM TPHU3HAKOM CPaBHEHUSI.
3?2
2n

n=1

3. HCCJ’I@I{OB&TB pAd Ha CXOI[I/IMOCTL IIPUMCHSA ,I[OCTEITO‘IHLIC HpI/ISHaKI/I CXOIUMOCTH PALOB.

i 3" Z (n + :L)” Z
n" 2"\ n (n+ 1]1115[11 +1)

n=1 n=1

4. I/Iccne,HOBaTb psabl HA A0COIIOTHYIO CXOAUMOCTD.

Z[_ y 3:r?,+12

n=1

5.Haiitn nHTEpBANI CXOAMMOCTH CTEIIEHHOTO Psia.

(=)

Y G+

n=1
Tema 1. Kpamnvie u nosepxnocmuvie unmecpanol.
Bapuant Ne 0
1. 3MeHUTh TOpSAIOK MHTErPUPOBAHUS B MOBTOPHOM HHTETpalie U CleiaTh 4YepTex 00JacTh
WHTETPUPOBAHUS

o —2xt6

fdx J Flxy)dy Jdv ffdx+ dv Lfdx

-J2+y 1 = =¥

2. BerunciauTh ABOMHOM HHTETpa 110 00JacTH D

18



f (12x*y* + 16x*y?)dxdy; ﬂ’ ye 2 dxdy;
s
D:x=1,y=x%y=—/x. D:y=In2,y=In3,x=2,x =4.

3. BBI‘-II/ICJII/ITL I/IHTeI‘paJILI Mepenst OT JEKapTOBBIX KOOPIUHAT K MOJSPHBIM:
1 Vi-
|1 —x?— v-
-dy
| 14+ x2+ y?
0 o

4. C IIOMOIIIBIO ,Z[BOﬁHOFO HHTErpaja BBIYUCIUTH ILIOIIAAb IINIOCKHX (bI/Il"yp, OT'pPaHHUYCHHBIX
JaHHBbIMU JIMHUSAMUA

y*—2y+x*=0,
v=3/x,y=4e*,y=3,v=4. y:—4y+x*=0,
_1_,r=x,.=’~.,"3,_1_,r =+/3x.

5. Ilnactunka D 3anaHa HEpaBEeHCTBaMH, |L - IIOBEPXHOCTHas ILIOTHOCTh. Haiitm Maccy

IIJIACTUHKHA.
D:x=1,y=0,v> = 4x(y = 0); D:x* +y3/4<1;
w=7x>+y. n=y-.

6. Haiitu KOOpAUHATBI MLEHTpA TAKECTU INIOCKUX OJHOPOAHBIX INIACTHH, OTPaHUYCHHBIX
3aJaHHbIMH JIMHUAMHU

x*+yi=4 x=0, y=0

7. Berancautb TpOWHOM UHTErpai no odnactu V

[[[2rreaseres [ s

v
x=0,y=1v=x iy =10x, v =0,x =1,
TrIz—lilz—l z=xy,z=0.

8. C IIOMOIIBIO TpOﬁHOTO HHTCIrpajia HaWTH 00BEM TCJIa, OrPaHUYCHHOI'0 3aJaHHbBIMU
IMOBEPXHOCTAMU

y =16V2x,y = V2x, x*+y* =2y,
z=0,x+z=2. z=5/4—x%z=0.

Kputepun u 1ikajia OICHUBAHUS 110 OICHOYHOMY CPEIICTBY «KOHTPOJIbHAS
paboTta»

IIIxana oneHuBaHUA Kpurepuii onienuBanus

5 KonTponbHas paboTa BbINIOJIHEHA HA BBICOKOM YpOBHE (IIpaBUJIbHBIE
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otBeTHI anbl Ha 90-100% BompocoB/3axaq)

KonTponbHast paboTa BBIIIOJIHEHA HA CPETHEM YPOBHE (IIPaBUIIbHBIE
OTBETHI JIaHbI Ha 75-89% BormpocoB/3anay)

KonTponbHast paboTa BBIITOJIHEHA HA HU3KOM YPOBHE (TIPaBUIILHBIC
OTBETHI JIaHbl Ha 50-74% BormpocoB/3anay)

KonTponbHast paboTa BBIIIOJIHEHA HA HEYIOBICTBOPUTEILHOM
ypoBHE (MpaBUJIbHBIE OTBETHI JaHBI MeHee ueM Ha 50%)
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Tunosble BapUaHTbl HHIUBHUAYAJbHBIX 3aJaHUM:

Cemecmp 1.
Bapuant Ne 0

1. Janbl KOOpAMHATHI BEPILIUH TPEYrojbHUKa ABC:
A(—8; — 3); B(4; —12), C(8; 10).
HeoOxonumMo HaliTu:
- JUIUHY CTOPOHBI AF
- ypaBHEHHE CTOPOH AB 1 BC 1 UX yriioBble KO3 PUITUEHTHI,
- yroi W Mexnay npameiMu AE u BEC B paguaHax;
- ypaBHEHHE BBICOTHI LD U €€ [UINHY;
- ypaBHeHUE MeauaHbl AE U KOOPAMHATHI TOYKH K IepecedeHus dTOou
MeIuaHbl ¢ BEICOTOMN £D;
- ypaBHEHUE NPSAMOML, KOTOpas IPOXOAMT uepe3 TOouKy K
[apajjiejIbHO K CTOpOHE AB;
- KOOPAMHATBl TOYKH F(xg,Vyz), KOTOpas HaXOAUTCA CHMMETPUYHO
TOYKE A OTHOCUTEIBHO NIpsiMOu CD.

2. lano: Touka A(2; 5) u npsamas v = 1. HeoOX0oauMo cOCTaBUTh ypaBHEHUE F€OMETPUYECKOTO
MeCTa TOYEK, PABHOYIAJIEHHBIX OT 3aJaHHON TOKU A(x 4, V) U IPAMON v = d.

[Tony4yeHHOE ypaBHEHHE IPUBECTH K MMPOCTEHINIEMY BHLY U TIOCTPOHUTH I'paduK KPUBOH.

3. 3amaHbl 1BE CHCTEMBbI JIMHEWHBIX ypaBHeHUU. Pemuth nepByto cuctemy merogoM Kpamepa.
Ilonmy4eHHBIM TpU pELICHUU IEPBOM CUCTEMBI PE3yJbTaT IPOBEPUTH C IOMOIIBIO METOIA
oOpartHo MaTpulbl. Bropyro cuctemy pemunTs ¢ oMo Metoaa [Maycca.

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

4. 1aHbl KOOpAMHATHI BEPIIMH MUpaMusl 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?,}, E}
Y HalTU MOZAYJIM 3TUX BEKTOPOB.
- Haiitn yron mexnay BeKTopamu AB u AC.
- Haiitn npoekuuro BekTopa AD Ha BEKTOP AB.
- Boraucnuts momans rpanun ABC.

- Haiitn o6bem nupamuast ABCD.
5. JlaHbl KOOPAMHATHI YETHIPEX TOYEK:

A(—E; —2; —-’-1-), B(—il-; 2; —?), C(S; 0; 3),M(—1; 3; l:lj.
Heo0xonumo:
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TOYKH 4, B u .

yepe3 TOUKy M meprneHANKYISIPHO K IIIOCKOCTH Q.

C KOOPAWHATHBIMU IUTIOCKOCTAMU XOY, X0Z, Y OZ.

CocTaBuTh ypaBHEHHE IUIOCKOCTH (I, KOTOpas IPOXOIUT 4Yepes

CocTaBuTh KaHOHMYECKHE YPABHEHMs MPSAMOH, KOTOpas MPOXOAUT

HaiiTu Touku nepecedyeHus: moJy4eHHON MpsIMOM € TIJIOCKOCThIO @ U

Haiitu pacctosiHue ot Touku M 10 IUIOCKOCTH .

6. Beruncautsb caepyroniye npeaessl (He noiab3ysich npaBuiaoM Jlonurans).

x*—2x243
lim —
a—om dx= 4+ 3x + 2

x*+2
lim ————
x=m 3x-+2x—1

. 3x“+8x+5 Vx+4—-1
lim ——— lim —
x=-13x“4+9x+ 6 x—+—3 x=—9
. 1— cosdx . sin3x
lim —; lim
x—=0 x= x=0 tglx

x+2

lim
x—0

3

2x2—3x—2
lim ——
x=2x-+ 3x + 10

2—+/x—3
lim —
x=7  x=—49

lin'é[l + 4:()1_7

7. 3amanayro GyHKIMIO v = f(x) WCCIIe0BaTh Ha HENPEPHIBHOCTh U BBISICHUTH XapakTep TOUEK

paspeiBa. Crienarb cxemMaTHuecKuid rpauk

Flx) = 47 =

8. Haiiti nepByto npon3BoHy0 ¥', 3aJaHHbBIX QYHKIHUIA:
_2(3x*+4x’—x—2)
15vx+1

tgx — ct
};r = Hrctg(gx—'_gx)
Va2

¥

—

u i o,
9. Haiitn nnepBy1o IPOU3BOJIHYIO V',. 3aJaHHBIX (yHKIIMI:

v = (Hrctng':l.-’ﬂln (arctgx)

22

v =sinV3+—-

};r:x-e}'

x-, ecan x =0
X T
tg—, ecoum O0=x =—
2 2
T
1,

eca x = —
2

}r=x—ln(2+ex+2\.“m)

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

HpUOIMKEHHOE 3HAUCHUE TaHHOW (DYHKIMU IPU x = x,, UCIOJb3Yys €€ 3HAYCHUE NPH x = x, U
3aMeHss npupocT Ay GyHkiuu v = f(x) cooTBeTcTBYIOIMM auddepeHuuanom dy:

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

11. BINONMHUTE MOJIHOE UCCIIEIOBAaHUE 3a1aHHBIX (QYHKIUN U IIOCTPOUTH UX TpadUKU:

3 2x
v:ﬂ v:e— }F=x3_3x:+3

xZ g 2x

12. Vcnonb3yst MeTonbl nuddepeHuanibHOro BEIYUCICHUS, PEIIUTh CleAyolme Qu3ndeckue
3a/1a4u:

1.

v E
[Ipy MOAroTOBKE K 3K3aMEHY CTYJEHT 3a t JAHEW u3ydaer (E}-IO

4acThb Kypca M 3a0biBaeT (o-t)-f0 4acTb. CKOJNBKO IHEH HYKXHO IIOTPATUTh Ha
MOJIFOTOBKY, 4TOOBI ObUIa M3ydeHa MaKCUMallbHas 4yacTh Kypca? Pemmuts 3amauy npu
YCJIOBUH, YTO k = 3o = 1/48.

Teno maccont my = 3000 Kr nagaer ¢ BHICOTH H METPOB U TEPSET

maccy  (cropaer) MPOMOPIIMOHATBHO BpEMEHU MaJICHUs. Koadpdurment
nponopuroHanbHocTd  k = 100 kr/c. Cuyurasd, 4r0 HavanbHas CKopocTh V =0,

yckopeHue g = 10 m/c, HaWTH HAUOOJBIITYI0O KHUHETUYCCKYIO JHEPruio Teia. PemuTh

3a7a4y Opy ycjaIoBuu, yro H = 1805 m.

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

2. BoruucnuTh ornpeneneHHbIi HHTerpalt:

dxdx

f

(Bx—8)2—23x—8+4

3. Beruncauth miomaas GUrypsl, orpaHiYeHHOM napaboiaMu:

all +1 x_‘+3 +6
V= — X W= — X
B 2 - 2

4. BBIYUCIUTh HECOOCTBEHHBIM HUHTCrpai, Wik YyCTAHOBUTD €T0 paCXOOANUMOCTh:

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 permenue (o0mmii mHTErpan) audepeHnrnaIbHOT0 YpaBHEHUS:
8x + 5y

 5x— 2y

!

7. Hano muddepeHanbHOe ypaBHEHHE BTOPOTO IMOPSAIKA, KOTOPOE JIOIYCKAeT MOHMKEHUE
nopsiaka. Haiitu yacTHoe perienne, KOTOpoe yI0BIETBOPSET 3aJaHHBIM HAYaJIbHBIM YCIOBHSIM.

xy' =y —x?=0,y(1) =45, y'(1) =3.

8. 3amaHo nuHEHHOE HEogHOpPOAHOE MU (dEepeHINATFHOE ypaBHEHUE BTOPOTO TOPSIKA C
IIOCTOAHHBIMHA KOB(i)(l)I/II_II/IeHTaMI/I. HaﬁTH YaCTHOC PCHICHHC, KOTOpOC y,[[OBJ'IeTBOp}IeT
HpI/IBelleHHBIM HaYaJIbHBIM YCJIOBI/UIM.

y'—2y' —8y =16x>+2,¥(0) =0,y (0) =5.

9 Pemuth CUCTEMY ypaBHeHI/Iﬁ M HaWTH YacTHEIC peuiceHusi, KOTOPbIC YHOBJICTBOPSAIOT
MMPUBCACHHBIM Ha4YaJIbHBIM YCJIOBUSAM.

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

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

Cemecmp 3.
Bapuant Ne 0

1. HccnenoBaTh Ha CXOAUMOCTh YHUCIIOBOM pAa:

=]

i 1 (En—l-l)”: Z 1
2" \2n—1 nln?(3n+ 1)

n=1 n=12

2. UccnenoBaTh Ha aOCOIOTHYIO U YCIIOBHYIO CXOJAUMOCTh YHCIOBOM Pl

i (=1)"n
2?!

n=1

3. Haiitu 06acth cxoauMocTy (QyHKIIMOHAIBHOTO psifa

i (n—2)%(x+3)>"
Zn+3 )

n=1

4. BbIYMCIUTD HHTETPAII
0.1

f e =5 dy

o
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¢ TouHocThio 70 0,001.

5. Haiftu niepBbie YeThIpe HEHYIIEBBIE WICHA PA3JIOKECHUS B Pl perieHus quddepeHIHaIbLHOTO
ypaBHCHHS
y' 42y —xy=x% y(0) =0, ¥'(0) = 1.

6. I3MeHUTh NOPSA0K UHTETPUPOBAHUS
-1

[o [ rocs [or [ ran

2 -J2+y =¥

7. C mOMOIIbIO IBOMHOTO MHTETpajia HAaUTH TUIOMIAAb GUTYPBI, OTPAHUYCHHOMN JIMHUSIMHU
vyv=3/x, y=4e*, y=3, y=4

8. C moMoIp0 TPOMHOT0 MHTETpaia HAUTH 00BhEM Tella, OTPAaHUYCHHOTO TTOBEPXHOCTIMU
x4+ v =2y,z=5/4—x% z=0.

9. Teno I 3alaHO IMOBCPXHOCTAMH, YTO €TI0 OI'paHHYMBAIOT, Li— y,Z[eJ'ILHaSI IIJIOTHOCTB. HaﬁTH
Maccy Tena.
V:64(x> +v*) = 23, x4yt =4, y=0, z=0 (y=0, z=0);
_5(x*+y7)
==

10. Haiitu pabotry cunsl F = (x% — 2y)7+ (y? — 2x)], Ipu nepeMeleHnn BIOIb IMHUH L:
orpe3ok M N, or Touku M{(—4; 0) k Touke N(0; 2).

11. Halitu TOTOK BeKTOpHOro monst F =x1+vyj+ zk, dYepe3 4dacTh INIOCKOCTH
P: x4+ y+ z = 1, pa3MellIEHHYIO B IIEPBOM OKTaHTE (HOpMaslb 00pa3yeT OCTPBIH yroi ¢ OChIO
0Z).

12. HailfTu TOTOK BEKTOPHOIO MO F= (e +2x)1+e*J + e’k yepe3 3aMKHYTYHO
MOBEPXHOCTh 5: x+yv+=z =1, x =0, y =0, z= 0 (HopMasb BHELIHS).

Kputepun u mikama orieHMBaHHUS IO OIEHOYHOMY CPEJICTBY «HHIWBHIyaIbHbIC
3aTaHUs»

IIkana OLICHUBAHHUS Kpurepuii orieHuBaHus
(nHTEpBaI OAIITOB)
3auTeHo [IpaBmibHo pemenst 90-100% 3amanuit
He 3aureno [IpaBunbHO peniensl MmeHee 90% 3aganuit
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OueHouynble cpeacTBa Ui MPOMEKYTOYHOM aTTecTauuu (IK3aMeH)

Tunoeoti bunem. Cemecmp 1.
buner Ne 0

1. IIpousBeneHus BEKTOPOB.

2. PemmTh cuCTEMY JTMHEHWHBIX aJireOpanyecKuX ypaBHEHUN

3%, +4x,+2x; =8
Exl—fl}x:—Exa =-1
1+5x3+x5 =0

3. 3aHaHBI KOOpAWHATHI BEPIIHUH TPCYrOJIbHUKA
A,(3;1;4),4,(—1;6;1),45(—1;1; 6). Haitru:

a) BeKTOpbl € = A, A, 1 d = A,A,;

0) JIJIMHBI BEKTOPOB C I d;

B) CKAIIPHOE [IPOM3BEICHIE BEKTOPOB ¢ d
11) YTOJI MEXy BEKTOpaMu & 1t d;

€) BEKTOPHOE IPOU3BE/ICHHE & X d |

) IJIOIIaab TpeyroabHuKa 4,4, 4;.
4. Hailtu npou3BOJIHYIO

v=(x"4+x+1)- tg(2x)

5. IIpoBectu noaHoe Hccne0BaHuEe PYHKIIUN U IOCTPOUTH Ipaduk

ef(.r+1}

YT+

Ymeeporcoeno na 3acedanuu xageopvr IIM, npomorkon Ne_ om

3aBeayromuit kadenpoit

JlekTop
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1 Gayn

1 Oamn

1 0amn

1 0amn

1 0amn

20 e
ooy. Manwiii B.B.

ooy. Manwiii B.B.



Tunoseoii bunem. Cemecmp 2.

buier Ne 0

Yacrs |. Teopernueckuii Bonpoc.
(ITomHOCTBIO PaCKPBITHIN BOIIPOC OlleHUBaeTcs B 1 Oam).
1. [TonsiTue nepBooOpazHOit

Yacts |l. 3aganmne HauanbHOTO YPOBHS CIIOKHOCTH.
(ITpaBuIbHO BBHIMOJTHEHHOE 3aJjaHKE OIICHUBAETCs B 2 Oaa).

1. HaiiTu pemienusi ypaBHEHUM 2. BeruucianTh HeonpeIeIeHHbIA HHTErpall
r r__ .
y +3y =0. J(x + 2x 4+ 3)dx
Yacts 1. 3aganne 6a30Boro ypoBHs CI0KHOCTH.

(ITpaBUIBLHO BBIIOIHEHHOE 3aJaHKeE OLIEHUBaeTCs B 1 Oan).
3. IIpoMHTErpupOBaTh PAMOHAILHYIO IPO0b
(2x+ 16)dx
(x+1)(x*+4x +13)

3

4. na GyEkumu u = 5x°y — 3xy + x¥ Hality rpagmenT M NpPOM3BOAHYIO B TOYKE A IO

HaIpaBJIEHHIO BEKTOPA 5 = AB: A(1;2;-1), B(3;—1;0).

Yacts V. 3aganue NOBBIIEHHOTO YPOBHS CIOXHOCTH.
(ITpaBuibHO BHIIOJHEHHOE 3a7aHue — 1 Gain).
1. HaiiTu perienust ypaBHeHHN

}:"” _I_ EV“ — 3.’7{'&_31:

Ymeeporcoeno na 3acedanuu xageopvr IIM, npomorkon Ne_ om 20 e
3aBenyromuii kageapoit ooy. Manwiii B.B.
JlexTop ooy. Manwuii B.B.
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Tunosoti bunem. Cemecmp 3.

buier Ne 0

1. Cxomumocts u cymma psia. Heobxoaumoe yciaoBue CXOIUMOCTH. 1 Gayn

2. HccnenoBaTh Ha CXOIUMOCTbH PSifl 2 bama
[=a)

Z (—1)"n
n?+5n—7

n=1

Z (n+1)! 27
(n+1)"
n=1
3. M3meHuTs nopsiiok uHTerpuposanus. O0nacTb HHTErpupoBaHus n300pazuts 1 Gamn
Ha YepTexe

2vx

fdxf flxy)dy

41"
4. BpIMHCIUTH KPUBOJIMHEHHBIA HMHTETPAJ BJIOJIb KPUBOM L, IPH U3MCHEHHH 1 6ann
napamerpa ot t, J0 t,:

jd:c-l—d}r; rae L y=—V2-—-t; t;, =1, t,=2
L

Ymeeporcoeno na 3acedanuu xageopvr IIM, npomokon Ne_ om 20 e
3aBenyromuit kadenpoit ooy. Manwiii B.B.
JlexTop ooy. Manwuii B.B.

Kputepun um mikajga OICHMBAHHUS TIO OICHOYHOMY CPEACTBY IPOMEKYTOUHBIN
KOHTPOJIb (9K3aMeH)

IIIxana oneHUBaHUI Kpurepuit ouennBanus

OoTIINYHO (5) CryneHT T1y0OKO U B MOJHOM 00BEME BIIaJeeT MPOTrPAMMHBIM
MaTepuajioM. [paMOTHO, WCUEPNBIBAIONIE W JIOTHYHO €ro
u3NaraeT B yCTHOM wiu muchkMeHHOW (opme. [Ipu sTom 3HaeT
PEKOMEHIOBAaHHYIO JIUTEPATYPY, MPOSIBIISICT TBOPUSCKUHN ITOIXO]T
B OTBETax Ha BOMPOCHI M MPABUIHLHO OOOCHOBBLIBAECT MPHUHSTHIE
pCIICHUs, XOpOIIO BIAJACeT YMCHUSAMH H HaBBIKAMHU IPH
BBITIOJTHEHUH MPAKTUYECKUX 33]1a4.

xopoto (4) CTyneHT 3HaeT MporpaMMHBIN MaTepual, TPaMOTHO M IO CYTH
u3NlaraeT ero B YCTHOM WM THUChbMEHHOW (opme, Aomyckas
HE3HAYUTEIIbHbIC HETOYHOCTH B YTBEPXKICHHSX, TPAKTOBKaX,
OTIpe/ICNICHUSAX U KATeTOPUAX WU HE3HAYUTEIBHOE KOJIMYECTBO
ommbok. [lpm 3TOM Biameer HEOOXOMUMBIMH YMEHHUSIMH U
HABBIKAMU TP BHIMOJTHEHUH MTPAKTHYECKHX 3a7ad.

yIIOBJIETBOPHUTENHHO (3) CTyneHT 3HAaeT TOJBKO OCHOBHOW MPOTPAMMHBIN MaTepHall,
JIOITYCKAeT HETOYHOCTH, HEJAOCTATOYHO 4Y€TKHE (POPMYITHPOBKH,
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HEIOCJIEA0BAaTENbHOCTh B OTBETAX, M3JIAracMbIX B YCTHOW HIIU
nucbMeHHOW ¢opme. Ilpu 53TOM HEZOCTaTOYHO BiAJCET
YMEHMSIMM U HAaBBIKAMU IIPU BBIIIOJHEHUH ITPAKTUYECKUX 3a]ad.
Jomyckaet 1o 30% ommbOK B M3JIaracMbIX OTBETAX.

HEYJIOBJIETBOPUTEIBLHO (2)

CTygeHT He 3HaeT 3HAUUTEIBbHOM YacTH MPOrPaMMHOIO
marepuana. [Ipu 3ToM gomyckaeT MpPUHLIMIUAIBHBIE OMIMOKU B
JI0Ka3aTelIbCTBaX, B TPAKTOBKE NOHATUI U KaTErOpUid, IPOSIBIISIET
HU3KYIO KYJIBTYPY 3HAHMI, HE BJIaJICET OCHOBHBIMU YMEHUSIMU U
HaBbIKAMM IIPU BBINOJHEHUU MpPAKTHUYECKUX 3anad. CTylIeHT
OTKAa3bIBAECTCS OT OTBETOB Ha JIONOJIHUTEIBHBIE BOIIPOCHI
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JIncT n3MeHeHn U JOTTOJTHEHU I

/o

Bunw nomonuenuii u
U3MEHEHUHU

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

[Toamucs (¢
pacugpoBKOii)
3aBejyroniero kadenpoit
(3aBemyromux Kadeapamn)
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