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HanpasJICHHIO moarotoBxu 38.03.01 OKOHOMYMKa, YTREPIIEHHOTO npukasom Munncrepcrsa
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CTpyKTypa U cofep:KaHue TUCUUIIINHBI

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

JlucuuniauHa TpeAcTaBiIsieT COOOW H3JI0KEHHWE OCHOBHBIX IOJOKEHUM
MaTeMaTHKHU, HEOOXOUMBIX I MOHUMAHMSI U UCIIOJIb30BaHUSI OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX W HKOHOMUYECKUX JUCLMIUIMH B MpodeccroHaIbHOM
JESITEIIbHOCTH.

Lenp wu3y4yeHUs AMCUUIUIMHBI — OBIAJCHHE CTYJCHTaMH HEOOXOIMMBIM
MaTE€MaTUYECKUM aIlllapaToM, MOMOTAOIIMM aHAJIU3UPOBaTh, MOAEIHPOBATH M
pemarh 3a7a4i B paMKax MPUKIIAIHBIX UCCIIETOBAHUM.

3amayu: pa3BUTHE JIOTHYECKOTO M a0CTPAKTHOTO MBIIUICHHS CTYJIEHTOB;
OBJIAJICHUE CTYJIEHTaMHU METOJAMH HCCIEAOBaHUS M PEUICHUS MaTeMaTHYECKUX
3a/lay, BbIpAOOTKA y CTYJEHTOB YMEHHUS CaMOCTOSITEIbHO PAaCIIUPATH CBOU
MaTeMaTUYECKUE 3HAaHUS U NPOBOJUTH MAaTEMATUYECKUH aHalu3 MPHUKIATHBIX
3ajad.

2. Mecto nucunimuiuabl B ctpykrype OIIOII BO

Hucrumnaa «Marematnka» BXOIUT B 0O0SA3aTENbHYIO YacTH Y4eOHOTO
TJIaHa.

HeobxoaumbiMu yCIIOBUSMHU JJ11 OCBOCHUSI JUCITUTUIMHBI SIBIISIFOTCS: 3HAHUE
AIIEMEHTApPHONM MATEMATHKHU: ajlreOpbl, T€OMETPUH, AIEMEHTapHbIX (QYHKIHMA U
OCHOB  MaTeMaTHMYECKOTO aHaliu3a; yMEHUs peumaTh TUIOBbIE  3aJa4d
AIIEMEHTapHOM MAaTEMaTUKH; HABBIKM MBICTUTEIBHOU AEATEIbHOCTH, JOTHYECKOTO
aHaJIn3a, MaTEMaTUYECKOTO U TEOMETPUUYECKOTO MBIILIJICHUS.

ConepxaHue  JUCUMIUIMHBL ~ SBJISIETCS  JIOTMYECKUM  IPOJOJIKEHUEM
COJIEpKaHUsSI DJIEMEHTAPHOM MaTeMaTUKU U CIY>KUT OCHOBOW [JIsi OCBOCHHS
CIEAYIOINX JAUCHUIUIMH: «TeopHsi SJKOHOMHUUYECKOro aHalin3a», «byxramrepckuii
ydeT», «CTaTuCTUKAY.

3. TpeGoBanus K pe3yJbTaTaM OCBOCHHUS COJEPKAHUS TUCIUIITTHHBI

CTyneHTsl, 3aBEpIIMBIINE U3YYECHUE TUCIUILUIUHBI «MaTemMaTHKay, TOJKHbI

3HaTh: CUCTEMY KaTE€ropuil U METO/I0B, MO3BOJIAIOIINX OCYIIECTBIISIET MOUCK
HeoOXoauMoN MH(OpMalnY, ONMMpasCh Ha PE3yJbTaThl aHajdn3a IMOCTABICHHOW
3a/layu.

yMeTb. pa3pabaThiBacT BapUaHTHl PEUICHHS MPOOJIEMHON CHUTyallMd Ha
OCHOBE KPUTHUYECKOTO aHalIN3a JOCTYIMHBIX HCTOYHUKOB HH(GOPMAITUH.

BJIA/IeTh. HABBIKAMHU BHIOWpATh ONTHUMAJBHBIN BapuUaHT pEUICHUS 3a7auH,
apryMeHTUpPYs CBOM BBIOOP.

[lepeuniciieHHble pe3yJabTaThl 00pa30BaHUsS SIBJISIOTCS OCHOBOM IS
dbopmupoBanus creayromux kommereHnuil (B coorBerctBuu ¢ ®I'OC BO wm
TpeOOBaHUSIMU K pe3yjbTaTaM OCBOCHHMS OCHOBHOM Mpo¢eCcCHOHAIbHON
obpazoBarensHO# mporpamMmbl (OITOIT BO):

YHUBEpCAIbHBIX:
VYK-1  cnoco0OeH ocymiecTBISATh MOUCK, KPUTUYECKHM aHajau3 U CHUHTE3
uH(pOpMallK, TPUMEHATh CHCTEMHBIM TOAXOA JJIs pEIIeHUs
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IIOCTAaBJICHHBIX 3a1a4

4. CTpyKTypa M cojep:KaHue AUCHUILTHHBI

4.1. O06beM yueOHOM TUCHHMIIMHBI H BUAbI Y4e0HO0il padoThl

O6nem vacos (3.€.)
Brn yaeGHOM paboTsI Ounas OuHno- 3aouHas
dhopma 3a04Has dopma
dhopma
OO6mas yueOHast Harpy3ka (Bcero) 288 288 288
(8 3au. ex) (8 3au. ex) (8 3au. ex)
OO6s3aTenbHast ayJIMTOpHAast yaeOHas 136 48 24
Harpyska (Bcero)
B TOM YHCJIC:
Jlekuun 68 24 12
CeMuHapCKue 3aHATUS - - -
[TpakTrueckue 3aHATHS 68 24 12
JlaboparopHbie pabOTHI - - -
KypcoBas pabora (KypcoBOii TPOEKT) - - -
VHuBHyaIbHOE 33JaHKE - - -
CamocrositenbHas paboTa CTyieHTa (BCero) 152 240 264
dopma aTrecranuu 3ayer, 3ayer, 3ayer,
HK3aMeH 9K3aMeH 9K3aMeH

4.2. Conep:kaHue pa3aejioB IMCHUIIMHBI

Marpunpl. Onepanuu Hax Marpunamu. Onpenenurenu. CBOMCTBa
ONPEICTUTENEH. MeTtonasl

Marpuunsie ypaBHeHUs. Panr wmatpunpl. CHCTEMBI JMHEHNHBIX
anreOpanyecknx ypaBHeHud. Matpuunblii Mmeton. Meron Kpamepa.
Merop I'aycca. Teopema Kponekepa—Kanemm. OynnameHnTanbHas

JInnelinas
3aBUCUMOCTh BEKTOpoB. basuc. Koopaunatel BekTOpa B 0asuce.
KOOPJMHATHOM  MPEJCTABICHUU.
JlekaproBa cuctema KoOOpauMHAT. V3MeHeHue KOOpAWHAT MpH

JluHeliHbIle omepaudM HaJ BEKTOpPamHu.

MIPOU3BEJICHUE  BEKTOPOB.
BekTopHoe nponsBeneHne BEKTOpoB. CMEIIaHHOE ITPOU3BEICHHUE.

JluneiHple omepaTopbl Ha IIOCKOCTH. COOCTBEHHBIC BEKTOPHI U
COOCTBEHHbIE 3HAuUEHUs JMHEHHOro onepartopa. Ksamparuunbie

Cemectp 1

Tema 1. Jluneitnas anreopa
ONPEICTUTEIICH. Paznoxenue
BBIYMCIIEHUS oripeaenuTenei. OOpaTHast MaTpuIia.
CUCTEMA PEILICHU.
Bekropst.
JleiictBUsT C  BEKTOpaMH B
3aMeHe 0a3uca U Hayana KOOpAUHAT.
ITpoexumst  Bektopa. CkansipHOe
(bopMBI.

Tema 2. AHanuTuueckasi reOMETPHs

IIpocrenimme 3amauv aHAIUTHYECKOM TIE€OMETPUM HA IUIOCKOCTH.
YpaBHEHUE JIMHUHA HA TUIOCKOCTHU. Y PAaBHEHHUE IPSAMOM C yIJIIOBBIM
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Tema 3.

k0d(ppurmenTom. YpaBHEHHE MPSIMO € YTIIOBBIM KO(D(DUIIEHTOM,
IPOXOJAIIEH 4Yepe3 [JaHHYK0 TOYKY. YPaBHEHUE IPSMOMU,
OpOXOJILEH uepe3 Be JaHHble Touku. OO011ee ypaBHEHUE MPSIMOIA.
VYpaBHeHHE npsAMOM B «OTpe3kax». HopmambHOE ypaBHEHHE
npssMoil. KpuBele BTOpOro nopsaxa.

YpaBHEHHE MOBEPXHOCTH B IPOCTPAHCTBE. Y PAaBHEHUE ILIOCKOCTH,
NPOXOAAIIEH 4Yepe3 MaHHYK TOYKY, C 3aJaHHBIM HOPMAJIbHBIM
BekTopoM. OO11iee ypaBHEHHE IJIOCKOCTH. Y paBHEHHUE TUIOCKOCTH B
«OTpe3Kax». YToJlI MeXAy JBYMs IUIOCKOCTSAMHU. Y CIIOBUS
MApAJUIEIBHOCTH Y NEPIEHIUKYJSIPHOCTH  JBYX  IUIOCKOCTEW.
HopmaneHoe ypaBHeHne ImiIockocTd. PaccrosiHme OT TOYKM A0
IJIOCKOCTH. Y PaBHEHUE IUTOCKOCTH, MPOXOAIIECH Yepe3 TPU TOUKH.
YpaBHEHUs NPSAMON JMHMM B NPOCTpaHCTBE. KaHOHMYECKue u
NapaMEeTpUUECKUe YpaBHEHHs NPSAMOM. YpaBHEHUS MPSAMOM,
IPOXOIALIEH Yepe3 ABE TOYKU. YTOJI MEXAY ABYMs IPSIMBIMH.
VYCiioBUS MapajuIeIbHOCTH U NIEPIEHIUKYJIIPHOCTH ABYX IPSIMBIX.
IIpsiMass ¥ IUIOCKOCTH B IPOCTPAHCTBE: YIOJ MEXAYy INpsAMON U
IUIOCKOCTBIO, YCIIOBHUS IIEPECEUCHUS IIPSIMOU IUIOCKOCTH, YCIIOBUS
NapaJUIeIbHOCTH U NEPIIEHAUKYIISIPHOCTH IPSIMOM U TUIOCKOCTH.
IloBepxHOoCcTH BTOpOro mnopsaxa. LlunuHapudeckue MOBEPXHOCTH.
Cdepa. Konycol. Omnmuncoupn. ['unepbonouast. [lapaGonousi.
['eomeTprueckne CBOMCTBA ATUX MTOBEPXHOCTEN.

IlonapHeie koopauHatel Ha IUIOCKOCTH. Crhmpans Apxumena.
Hunmuaapuyeckre u chepruueckue KOOPAMHATHI B MPOCTPAHCTBE.
Paznuunbie crocoObl  3alaHus JMHUM M TOBEPXHOCTEH B
ITPOCTPAHCTBE.

MaremaTuueckuii aHau3

MmuoskectBa BemiecTBeHHBbIX uymcen. @Dynkuua. OOnacte ee
ompenenenusa. CrocoObl 3amaHus. OCHOBHBIE DIIEMEHTApPHbBIC
byHKIMY, ux CBOICTBa u rpaduKu. Uucnossie
IIOCJIEIOBATENILHOCTH, MX pOJIb B BBIYMCIIMTENBHBIX IIPOLIECCAX.
[Ipenen uncnoBoi nocnenoBarebHOCTA. CyIIECTBOBAHKE MpEAeia
MOHOTOHHOW OTPAHUYEHHOM MOCIIE0BATEILHOCTH.

[Ipenen ¢yHKIMIL, OCHOBHBIE IOHATHUS U CBOMCTBA. OTHOCTOPOHHME
npenenbl.  llepBeiii U BTOpoOW 3amedarenbHble npenensl. 1Ipenen
¢yHkuuu B OeckoHeyHOCTH. [Ipenensl MOHOTOHHBIX (DYHKIIMH.
beckoneuno Manble QyHKIMM W uUX cBoicTBa. CpaBHEHHE
OECKOHEYHO MabIX (DYHKITHIA.

HenpepriBHOCT (pyHKIIMM B TOYKe. HempephIBHOCTH OCHOBHBIX
snemMeHTapHbIX (yHkimid. CBoiicTBa (PYHKIMI, HEMPEPHIBHBIX Ha
OTpE3KE:  OrPAHUYEHHOCTb,  CYIIECTBOBAHWME  HAMOOJIBLIETO,
HauMEHBUIETO U IIPOMEXYTOUYHBIX 3HAYCHU M.

HuddepennmansHoe ncuncneHre (yHKUUNH OMHOW MEePEeMEHHOM.
[IpousBoaHas QyHKIMH, €€ CMBICI B pa3inyHbIX 3a1adax. [IpaBuma
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Cemectp 2
Tema 3.

HaXOXKAEHUsT Mpou3BoAHON. [IpousBoaHas crnoxkHOW M OOpaTHOM
byHKITUY. HuddepenupoBanue byHKIHH, 3aJIaHHBIX
napamMeTpu4ecKuM 00pazom. IlonsTHE GyHKIUH,
mubdepeniupyemoidi B Touke. Juddepenmman QyHKuM, ero
reoMeTpudeckuii cmbicil. OOIiee MNpencTaBIeHHE O METOoAax
nvHeapu3aiu.  MHBapuaHTHOCTE  QopMbl  JuddepeHuunana.
[IpousBoanblie U AuddepeHaIbl BBICIINX MOPSAAKOB, UX CBOICTBA.
Touku sxctpemyma ynkimu. Teopema depma. Teopembr Poss,
Jlarpamxa, Komm u ux npuMeHeHwe. OCHOBHBIE TEOPEMBI O
middepenumpyemsix  ¢yHkuusax. HeompeneneHHoctH u- - uX
packpsiTe ¢ noMouisbro npaswia Jlomuransa. @opmyinsl Teitopa n
Makxnopena. IlpencraBieHne OCHOBHBIX 3J€MEHTapHbBIX (YHKLIUN
o gopmyne Teitnopa. [Ipumenenust hopmyn Telnopa.
[Tpumenenue auddepeHInaTbLHOr0 UCUUCICHUS IJs1 UCCIE0BAHUS
(GYHKIMI ¥ TOCTpoeHUs UX rpaduKoB YCIOBUS MOHOTOHHOCTH
byHKIMH. OkcrpeMyMbl  (DYHKIIMM, HEOOXOJUMOE YCIIOBHE.
JloctaTtounble yciaoBusi. OTbICKaHWE HaUOOJIBIIErO U HAUMEHBIIETO
3HaueHus  QyHKIuW,  JauddepeHIupyeMoil  Ha  OTpe3Ke.
UccnenoBanne  Beimyksioctd  ¢yHkuumu. Touku — meperuoa.
AcuMnToTel  (QYHKUUH. [lonsatne 00 aCUMOTOTHYECKOM
paznoxxennu. O01Ias cxema UCCieoBaHusl (PYHKUIMU U TOCTPOEHUE
ee rpaduka.

MaremaTruyecKkuil aHaIU3

Heomnpenenennsiii unterpan. IlepBooOpasnas. HeompeneneHHbii
MHTETpal W €ro  CBOMCTBA. | '€OMETpUYECKHMH  CMBICI
HEOIPENICJICHHOT0  MHTerpasia.  Tabnuia  HeonpeneleHHBIX
VHTETPaIOB. [Ipocreitme IIPUEMBI VHTETPUPOBAHMUSL.
Hcnonw3oBanue Tadnuil nHTErpaioB. MIHTerprpoBaHue 1Mo 4acTsM u
3aMEHOU IIEPEMEHHOM. WNurerpupoBanue MIPOCTEULIINX
palMoHAILHBIX ~ ApoOei. PasnokeHune  apoOHO-paIrOHATBHOM
byHKIMU  Ha  TpocTedime  ApoOu. MeTonapl  BBIUUCIICHUS
HeompeneneHHbx  kodpdummento. WurterpupoBanue apoOHO-

palMOHAIBHBIX (YHKLMA. WNHurerpuposanue HEKOTOPBIX
UppalMOHAILHBIX ~ (YHKIMA U BBIPAKEHUM,  COAEpIKalux
TPUTOHOMETPUYECKHE (GyHKIHH. WNHurerpuposanue

i depeHnuabHbIX OMHOMOB. [I[pMeHeHne TPUrOHOMETPHUUYECKUX
NOJICTAHOBOK ~ JIJISl  MHTEIPUPOBAHUS  COACPXKALIMX  PaTUKaIbI
(bYHKLIMIA.

OnpeneneHHbI HHTErpal U €ro NPUIOKEHH. 3a4a49H, TPUBOSILNE
K TOHATHIO ONPEAETCHHBIX HMHTErpajioB. VHTErpaibHblE CyMMBIL.
OnpeneneHHbli MHTErpaJl U €ro cBoicTBa. Teopema O CpeaHeM.
[Ipon3BogHas uHTErpayia mo e€ro BepxHeMy mnpeneny. Dopmyia
Herotona-Jleitbnuna. OCHOBHBIE IIPUEMBI BBIYHCIICHUS
ONPENENCHHBIX HHTErpayioB. MHTErpupoBaHne MO 4YacTIM |
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Tema 4.

3aMeHOll mepeMmeHHOU. [loHsTHEe O TMPHOIMKEHHOM BBIYHCICHUH
OMpENEIICHHbIX  WHTErpayioB.  llpunokeHne  ompenesieHHbIX
UHTETPaJIOB K BBIYUCICHUIO IUIOMIAACH, OOBEMOB, JUIMH JIVT.
HecoOcTtBeHHble WHTErpaiibl ¢ OECKOHEYHBIMU TpeAesiaMd U OT
HEOTPAHMYEHHBIX (b yHKIHIA. [Tpu3Haku CXOOUMOCTHU
HECOOCTBEHHBIX MHTETPAJIOB.

@OYHKIIMM HECKOJIbKMX IepeMEHHbIX. DOYHKIMH HECKOJIbKHUX
nepemMeHHblx. OOmacte  ompenenenus. Ilpegen  ¢yHKuum.
HenpepriBHocTh. YacTHbie nponsBoanbie. [lomubiit nuddepenima,
€ro CBS3b C YAaCTHBIMU MPOHM3BOAHBIMH. MHBapHaHTHOCTH (HOPMBI
nosHOTO U depennmana. KacarenpHas MIOCKOCTh U HOPMaJh K
MOBEPXHOCTU. ['eoMeTpruYecKuii cMbIC TOJHOTO auddepenimana.
YacTHble TPOM3BOAHBIE M MONHbIE Au(ddepeHIranbl  BbICIIUX
nopsiikoB. @opmyna Teitmopa. HesiBubie ¢dyHkiumn. Teopembl
cymectBoBaHus.  JluddepeHuupoBaHne  HEABHBIX  (PYHKIHIL.
OkcTpeMyMbl (DYHKIIMM HECKOJBKMX mepeMeHHbIX. HeoOxoanmoe
YCIOBHE  OIKCTpEMyMa. Hocrarounsle  ycnoBus.  Meroa
HalMEHBIIMX KBAJAPATOB. Y CJIOBHBII 3KCTPEMYM.
Huddepenmanbabie ypaBHEHUS

OObIKHOBEHHbIE TU(PepeHIInaNbHble ypaBHEHUs. Pu3nueckue
3ajauu, npuBoAsiIMe K ITuddepeHIranbHbIM ypaBHEHUAM. 3a1a4a
Komm. Teopema cymiecTBOBaHHS W €IMHCTBEHHOCTH PEILICHUS
3agaun  Komm. Ilone HampaBieHMiiT W METOA  M3OKIIMH.
Huddepenupmanpiple  ypaBHEHHMs ~ [EpPBOrO  MOpsjakKa ¢
pa3AenSONMMHCS nepeMEHHBIMU U OJTHOPOJHbBIE
i depeHuuaiIbHbIe YPaBHEHHUH. [Ipunoxenus
i depeHIMabHBIX YPAaBHEHUH TEPBOTO TMOPSAIKA B Pa3TUYHBIX
obOmactsix Hayku. Jluneilinsie nuddepeHInaIbHbIe YpPaBHEHUS
IIEPBOTO NOpsiAKa. YpaBHeHue bepnyim. VX pelienre ¢ moMoIbro
metozoB Jlarpamwka u bepuymm. uddepennmansubie ypaBHEHUS
MEPBOTO Topsiika B MONHBIX nuddepennmanax. UaTerpupyrommii
MHOXHTENb. JnddepeHipanbable ypaBHEHHUS BBICIINX MOPSIIKOB.
3amaua  Komm. Ilonarue O  KpaeBbIX  3ajayax I
i depeHInaIbHBIX  ypaBHEHUW.  YpaBHEHHWE, JOITyCKarollee
NnoHWxeHue nopsaka. OAHOPOAHbIE JTUHEWHbIE U HEOJHOPOIHbIE
nuHelHble auddepeHmanbable  ypaBHeHus. [lonstue oOuiero
pemienusi.  Omnpepenutens  Bponckoro.  Merox — Bapuanuu
HEOIPEJICNIEHHBIX ~ KOA((UIIMEHTOB  pEIICHUsI HEOJAHOPOIHBIX
JIMHEWHBIX i pepeHIaTbHBIX YPaBHEHUHU. JIuneninble
g depeHIuaIbHbIe yYpaBHEHUS c MOCTOSIHHBIMU
Kod(puIMeHTaMu. YpaBHEHHsI C TPABOM YacThIO CHEIHMAIbHOTO
BHA. [ [puioxkeHns K ONMCaHUIO JINHEWHBIX MOJIETIEH.



4.3. Jlekuuu

OO6bem 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. | AHanuTHYECKast TEOMETPHUS 8 4 2
Tema 3. | MatemaTH4eCcKUil aHATIN3 16 4 2
Cemectp 2 34 12 6
Tema 3. | MatemaTH4eCcKUil aHATIN3 16 8 4
Tena 4. Huddepennnanbuoie 12 4 2
ypaBHEHHS
Uroro: 68 24 12
4.4. IlpakTH4ecKHe 3aHATHUS
O06beM 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. | AnanuTtudeckasi reOMeTpus 8 4 2
Tema 3. | MatemaTuueckuii aHaan3 16 4 2
CemecTtp 2 34 12 6
Tema 3. | MatemaTuueckuii aHaan3 16 8 4
Tena 4. Huddepenunanbble 12 4 5
ypaBHECHUS
Uroro: 68 24 12

4.5. JlaGopaTopHbie padoThI
JlabopaTopHbie pabOThI IO TUCIUIIIINHE HE MPETyCMOTPEHBI.

4.6. CamocTosiTesibHAsA padoTa CTY/A€HTOB

O6bem yacoB
OuHo-
Ne i/t Ha3zsanue TeMEbl Bun CPC Ounas 3aouHasn
3a04yHas
¢bopma dopma
dhopma
Cemectp 1 76 120 132
. MOJITOTOBKA K KOHTPOJIbHOM
JInnelinas
Tema 1. pabore; BBITIOJTHEHHUE 20 32 36
anreOpa
JIOMAIIIHETO 3a/1aHus
MOJIrOTOBKA K KOHTPOJIbHOM
AHanutuuyeckas
Tema 2. pabore; BBITIOJTHEHHE 16 24 28
TeOMETpHS
JIOMAaITHEro 3aJaHus
., | MOArOTOBKA K KOHTPOJIBHOU
Marematrnueckui
Tewma 3. pabore; BBITIOJTHCHHE 40 64 68
aHanu3
JIOMAIITHETO 3a/1aHuUs
Cemectp 2 76 120 132
Tema 3. | MaremaTuueckuii | MOArOTOBKA K KOHTPOIBHO! 40 66 72
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aHajau3 pabore; BBITIOJTHCHHE
JIOMAITHETO 3aaHUS

MOJITOTOBKA K KOHTPOJIBHOM
pabore; BEITIOJTHEHHE 36 54 60
JIOMAIITHETO 3a/IaHuUs
Uroro: 152 240 264

Tema 4 Hupdepennuans
" | HBIE ypaBHEHHMS

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

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

[IpenonaBanue AUCHUIIIMHBI BEIETCS C MPUMEHEHHEM CIEAYIOIINX BUIOB
00pa3oBaTeIbHBIX TEXHOJIOTUI:

— TPaJAUIMOHHBIE OOBICHUTEILHO-ULIFOCTPATUBHBIE TEXHOJIOTHUU, KOTOPBIE 00ecTIe!
BPEMECHU;

— TEXHOJIOTUU MPOOJIEMHOr0 OOYy4YeHUSs, HANpPaBICHHbIC HA Pa3BUTHE IMO3HABATEII
pa3pellieHue KOTOPBIX TMO3BOJSET CTYAEHTAM aKTUBHO YCBAaWBAaTh 3HAHUS
(MCTIONB3YIOTCS TOUCKOBBIE METO/IbI; TOCTAHOBKA MTO3HABATENIbHBIX 3a/1a4);

— TEXHOJIOTMH Pa3BUBAIOIIETO OOYYEHUs, MO3BOJISIONINE OPUEHTUPOBATH
y4eOHBIN TIpollecC Ha MOTEHIMAIbHBIE BO3MOKHOCTH CTYJIEHTOB, UX PEaTU3aINIO
U Pa3BUTUE;

— TEXHOJIOTUU KOHIIEHTPHUPOBAHHOTO OOYYEHHS, CYyTh KOTOPHIX COCTOUT B CO37aHI
CHUCTEMHOTO U3YYEHHUS COJICp)KaHUsI YUEOHBIX JUCIUILUINH 3a CYET OObEAUHEHUS
3aHITUHM B TEMAaTHYECKHUE OJIOKH;

— TEXHOJIOTUU MOAYJIBLHOTO OOyUYEHHUs, TAt0I[ue BO3MOKHOCTh 00ECIeueHUs THOKOC
WHJMBUAYAJTILHOMY Y4E€OHOMY ILJIaHY);

— TeXHOoJIOTUU JTuddepeHIUpOBaHHOTO 00y4YeHHUsI, 00ECTICUNBAIOIINE BO3ZMOKHOCT
peanu3oBaTh B KyJIbTYpHO-00pa30BaTE€IbHOM MPOCTPAHCTBE YHHBEPCHUTETA HJICIO
CO3aHMs PaBHBIX BO3MOKHOCTEH ISl IOJyueHUs 00pa30BaHUs

— TEXHOJIOTUU aKTUBHOTO (KOHTEKCTHOTO) 00y4YEeHHs, C TTIOMOIIBIO KOTOPBIX OCYIIE
METO/Ibl OOYYEHHMS) U T.1.

MakcumanbHas 3(h(HEKTUBHOCTh MEAArOrM4ecKoro Mpolecca JOCTHUTaeTCs
MyTEM KOHCTPYMPOBAHUS ONTUMAIBHOTO KOMILJIEKCA MEeJarOTHYeCKUX TEXHOJIOTUI
u (WIM) HUX DJIEMEHTOB Ha JMYHOCTHO-OPUEHTUPOBAHHOW, JEATEIIbHOCTHOM,
JTUAJIOTUYECKON OCHOBE M HMCIOJIb30BAaHUSI HEOOXOIUMBIX COBPEMEHHBIX CPEICTB
oOy4eHus.

6. @opMBbI KOHTPOJISI 0CBOEHMS THCHUILIUHBI

Tekymiast aTrectanus CTYIEHTOB MPOU3BOAUTCS B JAUCKPETHBIE BPEMEHHBIE
MHTEPBaJIbI JIEKTOPOM HIIA MPENoaBaTeyeM, BeAYIUM MPAKTUYECKUE 3aHATUS 110
JTVCLUUIUIMHE, B CICAYIOMMNX popMax:

— ()poHTANIbHBIE U UHANBUAYAIbHbBIE OMPOCHI;

— KOHTPOJIbHBIE PabOTHI;

— IIPOBEPKA TOMAILIHUX 3aaHUMN.



@OH/BI OLIEHOYHBIX CPEACTB, BKIIFOYAIOIIME THUIOBBIE JOMAIIHHUE 3a/IaHUS,
KOHTPOJIbHBIE ~pa0OThl, TO3BOJISIIOLIME OLIEHUTh pEe3yJdbTaThl TEKYLIEH U
MPOMEXKYTOUHOM  arTecTaliii  OOyYalollMXCsi 10  JaHHOM  JIHUCUMIUIMHE,
MOMENIAIOTCS B TMPUIOKEHUH K pabodeil mnporpaMme B COOTBETCTBHHM C
«ITonoxxenuem o (GoHIE OLEHOUYHBIX CPEICTBY.

[IpoMexyTouHass aTTecTaluss IO pe3yJibTaTaM OCBOCHHS JAUCUUILIAHBI
POXOJUT B popMe:

MUCbMEHHOIO 3K3aMEHA, BKJIOYAIOIIETO TEOPETUYECKUE BOMNPOCHl U
IIPAKTUYECKHUE 3aJaHusA. B ciydae HENOJHOro, CIOPHOTO WA HEKOPPEKTHOTO
BBINIOJIHEHUSA 33JaHHUSI TUCHbMEHHOIO 3K3aMEHA, JOMYCKAETCA YTOYHSIOLINN
YCTHBIA OMNpPOC CTYAEHTa, HA OCHOBAaHMM KOTOPOTO BO3MOYKHA KOPPEKTHUPOBKA
OLICHKM PE3YyJIbTaTOB MPOMEXKYTOUYHOM aTrrecTauvu. J[OMmycKk K IPOMEKYTOYHOH
aTTeCTalld MPOU3BOJAUTCA HA OCHOBAHUM IOJIOXKUTEIBHBIX PE3YJIbTATOB MO BCEM
dbopmam TeKyIero KOHTPOJIf;

3auera (mpenmnosaraeT BBIIIOJHEHHE BCEX BHUAOB Y4YeOHOW paboThI,
PETYCMOTPEHHBIX pabouei mporpaMmmMon yueOHON JUCITUTUTHHBI).

B »5k3aMeHanMOHHYIO BEIOMOCTh U 3QUYETHYXO KHUKKY BBICTaBIISIFOTCS
OILICHKH TIO IIIKaJie, TPUBEACHHON B TaOJIHIIE.

IIIxana orieHUBaHUs XapaKkTepuCTUKA 3HAHMsI IPEIMETA U OTBETOB 3ayeTsl

oTar4HO (5) CryneHT TIyOOKO M B TOJHOM OObEME BIAJIEET | 3a4TEHO
MPOrPaMMHBIM MaTepUaioM. | paMOTHO, MCUEPIIBIBAIOIIE H
JIOTUYHO €ro M3jlaraeT B YCTHOM WM MUCBMEHHOH (opMe.
[lpy o3TOM 3HAaET PEKOMEHIOBAHHYIO JIHUTEPATYPY,
MPOSIBIISIET TBOPUECKUI MOIXOA B OTBETaX HA BOMPOCHI U
MPABWILHO OOOCHOBBIBACT TPUHSATHIC PEIICHUS, XOPOIIIO
BIAICET YMEHMSMH ¥ HaBbIKAMH TIIPU  BBIOJHEHUH
MPAKTUYECKUX 3a/1a4.

xopouio (4) CryzeHT 3HaeT MpOrpaMMHBIM MaTepuas, PaMOTHO M IO
CYTW M3JlaraeT €ro B YCTHOM WM HHCBbMEHHOM (opMme,
JIOITYCKasl HE3HAYUTEIIbHBIE HETOYHOCTH B YTBEPKICHUSX,
TPaKTOBKAX,  ONpPENEICHUSX M KaTeropusx WM
HE3HAYMTENbHOE KOIMuecTBO ommmobok. IIpu stom Briageer
HGO6XO)II/IMBIMI/I YMCHUAMHA Y HABBIKaAMU TIPU BBIITOJIHCHHUN

MPAKTUYECKUX 3a/1a4.
yaoBieTBOpuTeibHO | CTYZEHT 3HaeT TOJbKO OCHOBHOW MPOTPaMMHBIN
(3) Marepuan, JONYyCKAaeT HETOYHOCTH, HEIO0CTaTOYHO

yéTkre (OPMYIHMPOBKHU, HEIMOCIEIOBATEILHOCTh B
OTBETaX, HW3JIaraéMbIX B YCTHOW WU MHUCHMEHHOMN
dopme. [Ipu >TOM HEIOCTATOYHO BJIAJICET YMCHUSAMH U
HABBIKAMU TIPH BBIMIOJIHEHUU TMPAKTUYECKUX 3aJ]ad.
Homyckaet 10 30% ommOOK B M31araéMbIX OTBETaX.

HEYIOBICTBOPUTENBHO | CTYAEHT HE 3HAeT 3HAYMTEIBHOM YacTH MPOrPaMMHOIO HE

2 Mmarepuana. Ilpy STOM JOIyCKaeT MPUHIMIHATIBHBIE | 3aYTEHO
OIMOKA B JIOKA3aTeNIbCTBAX, B TPAKTOBKE IOHATHHA U
KaTeropuid, TPOSIBISIET HU3KYIO KYJIbTYpy 3HAHUWM, HE
BJIaACCT OCHOBHBIMM YMCHMSIMU W HABBIKAMH  IIPpHU
BBITTOJTHEHUH TIPAKTHIECKHX 3a1a4. CTYJICHT OTKa3bIBACTCS
OT OTBCTOB HAa JONOJIHUTCIILHBIC BOIIPOCHI.
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7. Y4eOHO-MeTOAMYECKOE U NPOrpaMMHO-UH(OPMALMOHHOE
ol0ecrieyeHmne TUCHUNIHHBI:

a) OCHOBHAas JiUTepatypa:

1. Kupkunckuit A.C., MaremaTudeckuii aHaiau3 : YdeOHoe mocoOue s
By30B / Kupkunckuii A.C. - M.: Axagemuueckuit Ilpoekrt, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekctr : snekrponusii // DBC
"KoHcynbTanT cryaeHTa" ; [caiiT]. - URL
http://www.studentlibrary.ru/book/ISBN9785829130404.html (maTa oOpamicHwus:
02.09.2022). - PexxuMm focTyma : 1Mo MOAIHCKE.

2. Maxkcumenko B.H., Kypc wmaremarmyeckoro anamm3a : Yy4yeOHUK /
Makcumenko B.H. - HoBocubupck : M3a-so HI'TY, 2016. (Cepus "YueOHUKH
HI'TY") - ISBN 978- 5 7782-2914-3 - Texkcr : anextpoHHbIHA // IBC "KOHCYJ'IBTaHT
cTyaeHTa" [caitT]. - URL :
http://www. studenthbrary ru/book/ISBN9785778229143.html (mara oOpaieHus:
02.09.2022). - Pexxum jrocTymna : 1o HOIMHCKE.

3. ITonoB B.C., Jluneiinas anre6pa : yueoHoe nocodbue / B.C. Iloros - M. :
N3narensctBo MI'TY um. H. O. baymana, 2016. - 251 c. - ISBN 978-5-7038-4305-
5 - Texkcr : anextponnbit / DBC "KoncynbranTt crymenta" : [caiiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785703843055.html (mata oOparmeHus:
02.09.2022). - Pexxum JtocTyma : 1o HOIHCKE.

4. Yeronun A.Il., JIuneiinas anreOpa U aHAIUTHYECKAsi TEOMETPHUS : yueOHOe
nocobue / YHeroaun A.IL - Poctos v/]] : U3a-Bo FODY, 2015. - 150 c. - ISBN 978-
5-9275-1728-2 - Texkcr : anekrponnsiit // OBC "Koncynbrant ctyaenta" : [caiiT]. -
URL :  http://www.studentlibrary.ru/book/ISBN9785927517282.html  (nara
obpamienust: 02.09.2022). - Pexxum octyna : 1o MoJITUCKeE.

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. bexnemumes J1. B. Kypc ananutiudeckoit reoMeTpuu U JIMHEHHON anreOpsl
[Texct] : yueOnuk / JI. B. beknemures. - 5-¢ 3., nepepa6. - M. : Hayka, 1984. —
320 c.

2. bepmant A. @®. Kparkuili Kypc maTeMarndeckoro aHamu3a [Tekct]| :
yueOHuk / A. ®. bepmant, U. I'. ApamanoBuu. - 8-¢ usn., ucnp. u gom. - M. :
Hayxa, 1973. - 720 c.

3. bepman I'. H. CoopHuK 3a1a4 110 Kypcy MaTeMaTH4YecKoro aHanu3a [Tekcr]
: yue6. moco6ue / I'. H. bepman. - 20-e uza. - M. : Hayka, 1985. - 384 c.

4. byrpo . C. Beicmias marematuka. B 3 1. [JuddepenunansHoe u
UHTerpajabHoe ucuucienue [Tekct] : yueOnuk ansa By3oB / f. C. byrpos, C. M.
Huxonbckuil. - 8-e uzn., crep. - M. : Ipoda, 2007. - 509 c.

5. byrpos 4. C. ludpdepenuuansHoe u UHTErpajgbHoe ucuucienue [Teker] :
yueOHnuk / 5. C. byrpos, C. M. Hukonsckuii. - M. : Hayka, 1984. - 432 c.

6. I'pubanoB B. M. Bricmias maremaruka. Kypce nexmnuit. Y. 1 [Texer] / B. M.
['pubanos, H. M. Kpamaps, O. I1. IlIBex. - JIyranck : M3a-80 BHY um. B. [ans,
2002. - 164 c.

7. I'pubanoB B. M. Bricmas maremaruka. Kypce nexmnuii. Y. 2 [Teker] / B. M.
['pubanos, H. M. Kpamaps, O. I1. llIBex. - JIyranck : M3a-80 BHY um. B. [dans,
2002. - 144 c.
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8. I'pubanoB B. M. Breictias maremartuka. Kypc nexmuii. Y. 3 [Texer] / B. M.
['pubanos, H. M. Kpamaps, O. II. [lIsexn. - Jlyranck : U3n-so BHY um. B. Jlans,
2008. - 174 c.

9. Hanko II. E. Briciias maTemaTuka B yHOpaKHEHHSIX U 3ajadax: YueoO.
[Tocobue nns By3oB / Il. E. Jlanko, A. I'. TlomoB, T. . Koxenukona, C. II.
Hanko. — 7-e uzn., uctp. - M. : OO0 «M3narenbctBo ACT»: OO0 «M3naTenscTBo
«Mup u O6pazoBanue», 2014. - 816 c.

10. Knerenuk /[. B. COopHuK 3a1a4 o aHanuTU4eckoil reomerpuu [Tekcr] :
yueb. mocobue g Bry3os / J[. B. Knerenuk ; mox pen. H. B. Edumosa. - CIIG. :
"CneunanbHas autepatypa’, 1998. - 200 c.

11. KyapsasueB B. A. Kpatkuii Kypc Beicuield MareMatuku [Tekct] : yueO.
nocooue / B. A. Kyapsisues, b. I1. [lemunoBuu. - 4-e¢ uzn., nepepad. u jgom. - M. :
Hayxka, 1975. - 624 c.

12. ITuckynoB H. C. luddepenunanpHoe U HHTETpaibHOe ucuuciaeHus: s
BTY30B. [Tekcr] : yue6. mocobue / H. C. ITuckynos. - 13-¢ uzn. - M. : Hayka, 1985.
- 560 c.

13. COopHuK 3a1a4 1Mo MareMmaruke it BTy30B. Y. 1. Jluneitnas anre6pa u
OCHOBBI MareMaTtudeckoro ananmmsa [Tekcr] : yue6. mocobue / mox ped.. A. B.
Edumoga, b. I1. JlemunoBuua. - M. : Hayka, 1981. - 464 c.

14. COopHUK 3a/1a4 110 MaTeMatuke A1 BTy30B. Y. 2. CriennanbHble pa3aelibl
MatemaTudeckoro ananusa [Tekcr] : yue6. mocobue / mox pen.: A. B. Edumosa, b.
I1. JemunoBuua. - M. : Hayka, 1981. - 368 c.

15. Iuennep B. E. Kpatkuit kypc Beicmiert matematuku. B 2 1. [Tekcr] :
yue0. mocoome / B. E. Illneitnep, A. . Cnyukwmii, A. C. lllymoB. - 2-¢ u3m.,
nepepad. u gon. - M. : Beicii. mkona, 1978. - 328 c.

B) METOAUYECKUE YKAZAHUS:

1. Metonuueckne pEeKOMEHJAIMM W COOPHUK TMPUMEPOB I BBIMOJTHEHUS
VHAWBUIYAJIbHBIX 3aJJaHUMd 10 BbICHIEW Marematuke. Pasnen: «Jlunerinas u
BEKTOpHasi anreOpa» HJisi CTYACHTOB WH)KEHEPHBIX, JJICKTPOTEXHUYECKUX U
HYKOHOMHUYECKUX HAMPABIICHUN MOATOTOBKU [DNEeKTpOHHBIN pecypc] / coct.: B. B.
Mamnsrit, 1. B. Mansriii, B. C. llenokos. - Jlyranck : JIHY um. B. Jans, 2019. - 156
C.

2. Mertonuueckue yKazaHUS K TPaKTHUECKON paboTe MO JUCHUIUIUHE
“Bpiciias MatemaTuka” [OnekTpoHHbld pecypc] . Y.l : Jluneiinas anrebpa u
aHanutuueckas reometrpus / coct.: B. B. Mansiit, [[. B. Mansiit. - Jlyranck : JII'Y
uMm. B. ans, 2015. - 82 c.

3. Meroauueckue yKazaHUs K TMPaKTHYECKOW paboTe Mo JUCHUILUIMHE
“Bpiciiass MaremaTtuka” [DnekTpoHHbIM pecype] . Y. 2 : Jlubdepenmnuaisrnoe
ucuncienne / coct.: B. B. Manwrii, JI. B. Mansiid. - JIyranck : JIT'Y um. B. Jlans,
2015. - 71 c.

4. Metoauueckre yKazaHHA K MPaKTHYECKOW paboTe MO JUCLMILIUHE
“Beiciias maremaTtuka” [OnexktpoHHbii pecypc] . Y. 3 : HuterpanbHoe
ucuncienne / coct.: B. B. Manwrid, JI. B. Mansiid. - Jlyranck : JIT'Y um. B. Jlans,
2015. - 70 c.
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5. Metoanueckue yka3zaHus K NPaKTHUECKOH paboTe MO AMCHUILIIMHE
“BpIciiasg MaremaTuka’ [DnekTpoHHBIM pecypc] . Y. 4 : DyHKIMM MHOTUX
nepeMeHHbIX. Juddepennuansubie ypaBHeHus / coct.. B. B. Mansni, [[. B.
Mansrit. - JIyranck : JII'Y um. B. [Jans, 2015. - 67 c.

r) HHTEPHET-PecypcChI:

MuHHCTEPCTBO HAYKH M BbIciiero oopaszoBanusi Poccuiickoit denepanmm —
https://minobrnauki.gov.ru/

OdenepanpHas ciuyx0a 1Mo Ham3opy B chepe oOpa3oBaHMS W HAYKH —
http://obrnadzor.gov.ru/

[Topran denepanbHBIX TOCYAAPCTBEHHBIX OOpPa30BATEIBHBIX CTAHIAPTOB
BBICIIIETO 0Opa3oBanus — http://fgosvo.ru

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

Nudopmanmonnas cucrema «EnnHOE OKHO JoCTyna K 00pa3oBaTelbHBIM
pecypcam» — http://window.edu.ru/

®denepanbHblii  LEHTp HHPOPMAIIMOHHO-00PA30BATENBHBIX PECYpPCOB —
http://fcior.edu.ru/

JJIeKTPOHHBIE OMOJINOTEYHbIE CUCTEMBI H PeCypPChI

DNeKTpOHHO-O0uOamoTeyHass  cucreMa  «KOHCynpTaHT — cTyAeHTa»  —
http://www.studentlibrary.ru/cgi-bin/mb4x
DIIeKTPOHHO-0MOIMOTEUHAS cHUcTeMa «StudMed.ru» —

https://www.studmed.ru
HNupopmanuoHHbIi
OpraHu3anuu
Hayunas 6ubnrorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

0nodIMoTEeKH o0pa3oBare/IbHOM

pecypc

8. MaTepuajibHO-TEXHHMYECKOE 0O0ecnedyeHue TUCIIUTTMHBI

OcBoenne auCHUIUIMHBI «MareMaTtukay MPeanoiaraeT HUCIOIb30BaHUE
aKaJeMUYECKUX ayJUTOPUN, COOTBETCTBYIOUIUX JEHCTBYIOIIUM CAHUTAPHBIM H
MPOTUBOIIOKAPHBIM TIPABUJIAM M HOPMaM.

[Ipouee: pabouee MecTO TMpenoaaBaTelisi, OCHAIIEHHOEC KOMIIBIOTEPOM C
noctynoMm B IHTEpHET.

[Iporpammuoe obecrnieyeHue:

BbecniiaTaoe
DyHKIHOHAIBHOE
MporpaMMHoOe Ccebuikn
Ha3HaYeHUe
ol0ecrieyeHue

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

OducHslil maker Libre Office 6.3.1

OnepanuoHHast https://ubuntu.com/

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

ITouTOBEIIl KJIIMEHT

Mozilla Thunderbird

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

daiisi-MeHeIKep

Far Manager

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

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

['paduueckuit GIMP (GNU Image EttDEZV\{WW.QI;n_p .org/ ho? id=
€1aKTOp Manipulation Program) tp://gimp.ru/viewpage.php7page | =8

p http://ru.wikipedia.org/wiki/GIMP

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

Aynuoruieiiep VLC http://www.videolan.org/vic/
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http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

IHacnopr

(¢oHIa OLIEHOYHBIX CPEACTB MO0 YUEOHOM TMCIUIIHHE
«MareMaTuka»
Ilepeyenb KOMIeTeHIIM (3J1eMEHTOB KOMIIeTeHIHI), (POPMUPYEMBbIX B

pe3yJibTaTe 0CBOEHMS Y4eOHOI N CIUIIUHbI

Ne Kon dopMynHpoBKa Kontpomupyemsie Oransl
/Tl | KOHTPOJIUPYEMOit KOHTPOJIUPYEeMOi TEeMBbI y4eOHOM dbopMupoBanus
KOMIIETEHIIH KOMIIETEHIIH JVCLIUATUTHHBI (cemectp
W3y4YEeHUs)
1 |VK-1 CIO0COOEH Tema 1. 1
OCYIIECTBIISITh  TOWCK, | JInHelHas anrebpa (HaYaJIBLHBIN)
KpuTHYecKui aHamu3 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
Huddepennmanpabie (HaYaIBbHBIN)
ypaBHEHHS
Ioxa3are/im U KpUTEPUU OLIEHHBAHUA KOMIIETECHIMH,
OIMHCaHuE IIKAJ OIICHUBAaHUSA
Ne Kon IToka3zarens onenuBanust | Kontponupyemsie | HanmmeHoBanue
/Tl | KOHTPOJIUPYEMOH | (3HAHUS, YMEHUS, HABBIKM) | TEMbl y4eOHOM OLICHOYHOT O
KOMIETEHIINH JICHUIUIMHBI CpeAcTBa
1. | VK-1 3HATh: cucremy | Tema 1, @poHTaNBHBIE U
KaTeropud M  MeToJoB, | Tema 2, UH/IMBUyaJIbHbIE
MTO3BOJISIFOIINX Tema 3, OTIPOCHI;
OCYILECTBISET nouck | Tema 4 KOHTPOJIbHBIE
Heo0X0IuMOM paboTHI;
uHbOpMalUK,  ONHUPAsCh JIOMAIlIHUE
Ha pe3yJabTaThl aHalu3a 3aJIaHHS;
MOCTaBJICHHOM 3aJauu. IPOMEXKYTOUHAs
YMETB: pa3pabaThIBaeT aTTecTaIus
BAapUAHTHI peleHus (3aueT/>K3aMeH)
poOJIEMHON CHUTYaIluu Ha
OCHOBE KPUTUYECKOTO
aHaym3a TOCTYITHBIX
HCTOYHHUKOB MH(POPMAIUH.
BJIQ/IETh! HaBBIKAMU
BBIOMpPATh  ONTUMAJIbHBIN
BapUaHT PELICHUS 3a/1ayH,
apryMeHTUpys CBOH
BBIOOD.
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@®oHabI OLIEHOYHBIX CPEaACTB II0 TMCHUIIJINHE «MaTemaTuka

Bonpocs! 111 GpoHTANBHBIX M HHAUBUAYAJbHBIX OIPOCOB:
Tema 1. Jluneiinas anceopa.
1. Kakue cucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHUM Ha3bIBAIOTCS

OTIpeIeIeHHBIMHU, HEOTIPEIeTICHHBIMU, HECOBMECTHBIMU?

2. Kaxoii siBisieTcs KBaJipaTHas CUCTEMa JIMHEHHBIX alreOpanueckux ypaBHEHUI, eciu ee
OTIpeIeNIUTENb PaBEH HYII0?

3. Kakoii moimkHa OBITH CHCTEMa JTUHEWHBIX alireOpandecKuX ypaBHEHHH, 4TOOBI e
MO3KHO ObLIO peniate MeToioM Kpamepa?

4. Cucrema TMHEWHBIX anreOpandeckux ypaBHEHH pemaercs meroaoM ["aycca. Kak
y3HaTh, 9TO OHA OTIPEICIICHHAs, HEOTIPEIeIICHHAs, HECOBMECTHAs?

5. Uro Takoe Marpuna? Kakumu MoryT ObITh MaTpUIIbl?

6. Kakue maTpuiisl MOXKHO repeMHOKaTh? Kak OHU mepeMHOKaroTCs?

7. YUto Takoe ompeaeNuTeNb BTOPOro mopsiaka’?

8. Urto Takoe ompeaenuTenb TPEThero nopsiaka?

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

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

11. YTo 3HAYUT pa3NoKUTh OMPEACTUTEIND MO PJIEMEHTaM CTPOKHU WM CTONI01a?

12. Kakas MaTpuila Ha3bIBaeTCsl OOPAaTHOM MO OTHOIIEHHUIO K TAHHOW KBaIpaTHON
matpuue?

13. Kak 3anucaTh KpaMEpOBCKYIO CUCTEMY JTMHEHHBIX anreOpandyeckux ypaBHEHHUH B
MaTpu4Hoi popme?

14. Kak nmocTpouTh 00paTHYIO MaTpHILy JJIsl JaHHOW KBaJIpaTHON MaTpUIIbI C
OTIpeNIeIUTENEM, OTIINYHBIM OT HYJIS?

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

16. ChopmynupyiiTe cBOMCTBA ONEPALUU CIOKEHHS BEKTOPOB.

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

18. Kakne HEeCKOJIBKO BEKTOPOB HA3BIBAIOTCS JTMHEHHO 3aBUCUMBIMU? THHEIHO
HE3aBUCHUMBIMU?

19. Kak reomeTpudecku pacroiaratoTcs napa uin Tpoilka BEeKTOPOB JIMHEIHO
3aBHCUMBIX BEKTOPOB? JTUHEWHO HE3aBUCUMBIX BEKTOPOB?

20. Yo Takoe 0a3uc HEKOTOPOI0 MHOXKECTBA BEKTOPOB? KOOPAMHATHI BEKTOPA B
BbIOpaHHOM Oa3uce?

21. ChopmynupyiTe IPaBUIIO CIOKEHUS JIBYX BEKTOPOB, 33JAHHBIX PA3TIOKEHUSIMHU B
HEKOTOpOoM Oa3uce.

22. ChopmynupyiTe MOHITHE TPSIMOYTOJIIEHOTO Oa3uca U MPsSMOYTOJILHOM JeKapTOBOM
CHCTEMBI KOOPJIMHAT.

23. Urto Takoe cKalsipHOE, BEKTOPHOE M CMEIIaHHOE POU3BeIeHUE X BeKTOpoB? Kak mx
BeIUUCIATH? [lepeunciuTe X cBOMCTBAa M T€OMETPUUYECKUNA CMBICII.

Tema 2. Ananumuyueckas 2eomempus.

24. Yo Takoe anredpandeckas auHusA? ChopMynupyiite TeopeMy 00 HHBApUAHTHOCTH
nopsijiKa anreOpandecKon JIMHUY.
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25. Hanumure paBeHCTBa, BhIpaXarollue YCIOBUS NapaieIbHOCTH U
NEePIEHANKYIIPHOCTH JABYX MPSIMBIX HA IJIOCKOCTH.
26. [ToueMy IIIOCKOCTH M TOJIBKO OHH HA3bIBAIOTCA MOBEPXHOCTAMU 1-TO mopsaka?
27. Yro takoe smmunc? ChopMmynupyiite CBOWCTBO (HOKATBHBIX PaINYyCOB TOYKH
aunnca. Haliiure KOOpAMHATHI EHTPA CUMMETPHH, ITOIYOCH.
28. Kakue npsiMble Ha3bIBAIOTCS aCUMITOTaMU rurnepoosnbl? Hanumurte ypaBHeHUS
acuMmIToT runepbons 4x% — 9y? = 36.
29. Ilpsimast L 3amaHa ypaBHEHHEM C YTI0BbIM Kodddumrentom y = kx + b. [losicaure
T€OMETPUYECKHUIN CMBICT K 1 b.
30. IIpsimble Ly u L, 3agansl ypaBHeHUSIMU L1y = kyx + by, Ly:y = k,x + b,.
Hanumure ycnoBus mapaienbHOCTH U MEPHIEHAUKYISIPHOCTH 3TUX MPSIMBIX.
31. Kak reomerpuyeck 0OBSCHUTD, 4YTO CUCTEMa YPaBHEHUI
Aix+Byy+C; =0
{Azx +B,y+(C;, =0
SIBJIIETCSI  HECOBMECTHOM?  COBMECTHOM U HEONpPENeIEHHOW?  COBMECTHOM
onpeeIeHHOMN?
32. Ilpu KaKOM yCJIOBUH TNIOCKOCTh M MIPSIMasi B IPOCTPAHCTBE MMapasuIeIbHbI?

NEepIEeHIUKYISAPHBI?

33. Harmummre yciioBue nepreHANKYIIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

34. Harmummre o01iee ypaBHEHHE IUIOCKOCTH. KakoB reoMeTpruuecKuii CMbICT
K03 (UIIMEHTOB YpaBHEHHUSI?

35. Hanmumure ypaBHEHHUE MIIOCKOCTH, MPOXOsIIe yepe3 3 3alaHHbIe TOUKH
My (x1; Y15 21), My(X2; Y25 22), M3(x3; Y35 23).

36. anuimTe ypaBHEHHE MIIOCKOCTH, MPOXO/sIei yepe3 nanuyr Touky Mg (xq; Yo; Zo)
NepIEHMKYIApHO BekTopy 11 = (A; B; C).

37. YUro takoe smmncona? KakuMu JTHHUSMHA SIBIISIOTCS €70 CEYSHHS KOOPAMHATHBIMHU
IUIOCKOCTSIMU B MPSIMOYT'OJILHOM JIEKapTOBOI crucTeMe KOOPAUHAT?

38. B xakoM cirydae 3JUIMIICOU]] Ha3bIBACTCs DIUTHIICOUIOM Bpatienus? [lpu Bpamennn
Kakoi (pUrypsl U BOKpYT Kakoi ocu oH oOpa3syercs?

39. Kakoii cummeTrpueit 061a1at0T 0JTHOTIOJIOCTHBINA U IBYTIOJIOCTHBINA THIIepOOIOUIbI,
napabosIon bl ¥ oyemy?

40. HanucaTh ypaBHEHHsI TMHUNA, 00pa3yIOIUXCs B CEUEHUH KOOPAMHATHBIMHU
IUIOCKOCTSIMH THUIEPOOIONI0B U TapabOION10B, 3aJaHHBIX KAHOHWYECKUMHU YPaBHEHUSMHU.
HapucoBate 3T1 nuHHM.

Tema 3. Mamemamuueckuii ananus.
41 KaKOC YUCIOBOC MHO>XKXCCTBO HA3bIBACTCA OrpaHI/I‘{CHHBIM CBCpXY?

42. Kakoe 4icIIoBO€ MHOKECTBO HA3bIBACTCS OTPAHUUYEHHBIM CHU3Y?

43. Kakoe 4icioBO€ MHOKECTBO HA3bIBACTCS OTPAaHUUYEHHBIM CHU3Y?

44. Yro Ha3bpIBaETCS TOYHOM BEpXHEW IpaHUIIE YHMCIOBOIO MHOXKECTBA?

45. Yro Ha3bIBa€TCS TOYKON HIDKHEW IpaHULEH YMCIOBOTO MHOXECTBA?

46. UTo Ha3bIBaCTCS MOIYJIEM JICUCTBUTEIHHOTO Yncia?

47. Tlpu kakux ycnosusx |x + y| = [x| + |y|.

48. TIpu kakux yciaoBusx |x + y| = —|x| + |y].

49. Hanumure HepaBeHCTBA, CBA3BIBAIOIINE MOTYJIb CYMMBI M PA3HOCTH JIBYX YHCEI C
CYMMOM U Pa3HOCTBIO UX MOJIYJIEH.
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50. M3obpasure rpaduk GyHKIHM Y = Sign x.

51. U3o6pasute rpaduk GyHKIUU y = [x] — 1€1as 4acTh YnCIa X.

52. ChopmynupyiTe TeopeMy O Mpejeine OrpaHHIeHHOW MOHOTOHHON
GyHKIMH(ITOCIEI0BATEILHOCTH ).

53. Jlaiite onpezernenue mousatus lim,_,, f(x) = A Ha s3b1ke § — €.

54. Jlaiire onpenenenue nmouatus lim,._,, f(x) = A, ucrons3ys mousTHe 6€CKOHEYHO
MaJloi QYHKIMK TIPU X — .

55. ChopmymnupyiiTe TeopeMy O CIKATOU MEPEMEHHOM.

56. Chopmymnupyiite TeopeMy O TPEeIbHOM TepeX0/ie B HEPAaBEHCTBE.

57. Chopmynupyiite TeopeMy 00 OrpaHMUECHHOCTH (HYHKIIMH, UMEIOIICH Mpeen mpu

58. CopmymnupyiiTe TEOpEMBI O TIPEIEIIax CYMMBI, TPOU3BEACHUS U YaCTHOTO (DYHKITHH.

59. Chopmynupyiite onpeaenenue mousatus lim,_,, 4 f(x) = A Ha s13bike § — €.

60. Chopmynupyiire onpenenenune moustus lim,_,,_ f(x) = A Ha s3b1Ke § — €.

61. daiite onpenenenue moHatus lim,_, ., f(x) = A.

62. Maiite onpenenenue mouatus lim,_,_., f(x) = A.

63. Maiite onpenencuue mousatus lim,_, ., f(x) = A.

64. Hanmummre nepBbiii 3aMedaTeNbHBIN MPEIe U IPEAeTbl, CBI3aHHbIC C HAM.

65. Hammummre BTOpOi 3aMevaTenbHbIN MpeJIesT U MPEIebl, CBI3aHHBIC C HUM.

66. [Maiite onpenenenue mouatus lim,._,, f(x) = +oo.

67. 27 Jlaiite onpenenenue noustus lim,_,, f(x) = .

68. Mcnonk3ys onpesieenye IpoN3BOHOM, HatinuTe V' (4), ecu y = V/x.

69. 'eomeTpuvecknii CMBICI IPOM3BOIHON. HarmmmTe ypaBHeHUE KacaTeIbHOM K
rpaduky GyHKIMM Yy = arctg x B Touke x = 1.

70. HaiiauTe yrimel, o KOTOPBIMHU MEpeceKaroTes TuHuK X2 + y? = 8, y? = 2x.

71. IlpuBenute npumep GpyHKIUH, rpaduK KOTOPOH UMEET B HEKOTOPOU TOUKE
BEPTHKAIBHYIO KacaTeIbHYIO.

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

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

74. Yo MOXHO CcKa3ath 0 qupdepenimpyemoct cymmsl Gpyukmmit f(x) + g(x) B Touke
X = X, eciu, B 3ToH Touke: a) pynkuus f(x) nudpdepenuupyema, a pyukuus g(x) He
maddepentmpyema? 6) 0oe pyrkmuu f(x) u g(x) He muddepeHIUpyemMbI?

75. Wcnons3ys onpesenenne, MOKaxuTe, 9to GyHKIus y = x? — 2x auddepeniupyema
B TOUKE X = 2 U Haiinute e€ nuddepenunan B 3Toil Touke.

76. SBisiercst M HETIPEPBIBHOCTH (DYHKIIMU B IAaHHOW TOYKE JJOCTATOYHBIM yYCIIOBHEM
muddepentpyemoctu? OTBET 000CHOBATH C MMOMOIIBIO TPUMEPA.

77. Ins kakux ¢pyHkuuit nuddepenman paseH npupamienuto? [Ipusennre npumep.

78. Chopmynupyiite, B 4€M COCTOUT T€OMETPUUECKUH U (PU3NUECKUN CMBICIT
muddepeHnmana.

79. YUto moHUMaETCS 101 MHBAPUAHTHOCTHIO (hOpMEI TiepBoro auddepenimana?

80. Mcnone3ys popmyiy st BeraucieHus nuddepennuana, Haiaure dy, ecnay = X -
sinx + cos x.

81. Ilyctp y = sinx, x = cos t Kakue U3 cienyromux paBeHCTB CIIPaBe JINBbI: dylt:% =
0; d}’|t=g = dx; d)’|t=g = —dt?
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82. Mosker 1 cymiectBoBath [ (xg), ecnu He cymiectByert f'(xg)?
83. Haitaure ™ (x), ecmm f(x) = Inx - x.
84. Brruncnure, ucnonb3ys npasuiio Jlomurans:

) lim, o X%, ) lim, o xiwin,
85. Hammumre hopmysty Teitnopa st Gyrkiwn f(X) ¢ OCTaTOYHBIM WICHOM B (hopMme:
a) [Teano; 6) Jlarpanxa.
86. Paznoxure gyuxiuio f(x) = In cos x no popmyne MakiopeHa 10 uaeHoB ¢ x*,
87. C nomouipro hopmynel MakiiopeHa Ml KAHOHUYECKHUX Pa3JI0KEHUHN TTOTyIHTe
pUOIMKEHHYIO (OpMYIly (OrpaHUYMBASCH YIEHAMM MOPSAKA X2 ) st (pyHKIIMIA:
a)y=v1l+x,x-0 |x|<1;6)y =In(1+3x),x -0, |x| <1/3.

e —\1+bx

88. Haiinute uncna a u b Takue, uro lim,_,, — = 1.

89. Uccnenyiite pyHKIIUN U IOCTPOITE UX TpaduKu:
(x—-2)2(x+4) x 3
y=—r——0y=5—7py=Vl-x%

4
90. Kaxoii n3 KOHYCOB, OITMCAHHBIX OKOJIO IaHHOTO Iapa pajuyca R, nmeet

HAaWMEHbBIINH 00beM?

91. Kakas ¢yHkuus Ha3bIBaeTCsl IepBOOOPa3HO 10 OTHOIIEHUIO K PpyHKIUU f(X),
3aJJaHHOW Ha JIAaHHOM MPOMEKYTKE?

92. Yem otnmnyarotcs a8e nepBooOpasHbie (PyHKUINU AJ1 OAHOM U TOH ke PyHKIIMHN Ha
OJIHOM H TOM K€ IPOMEKyTKe?

93. B yem cOCTOUT CBOMCTBO JIMHEWHOCTH ISl HEOTPEIEIEHHOTO HHTerpasa?

94. 3anumuTe GopMyay HHTETPUPOBAHUS 110 YACTSIM B HEONPECICHHOM HHTETpaJe.

95. Kakyro 1o/ICTaHOBKY HYKHO BBITIOJTHUTH JUISI pAIlHOHATH3AI[UN

unTerpanaf R (W, W) dx?

96. YkaxkuTe parMoHATU3UPYIONLYIO IOICTAHOBKY JUIs MHTerpana [ R (x, " ’ jﬁ:f: ) dx

97. Kaxoii uHTerpan Ha3pIBaeTcsi HeOepymumcst?

98. CopmymnupyiiTe TOCTaTOYHOE YCIOBUE CYIIECTBOBAHHMSI IIEPBOOOPA3HOM.

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

100. Yemy paBHa MPOU3BOIHAS HEOIIPEICICHHOTO HHTETpasia?

101. Tlokaxwurte, uro ¢pyHkimu F; (x) = — % cos2x; F,(x) = sinx sBasioTcs
NepBOOOpa3HBIMU OHON U TOM ke (QYHKIIMU Ha YUCIOBOM OCH.

102. TokakuTe CrIpaBeuIMBOCTE (GOPMYJIBI 1ist Tabnianoro unterpaia x™ dx; (n #

-1).
dx
103. Jlokakute CpaBeUTHBOCTH (DOPMYJIIBI JIJIsl TAOTMYIHOTO MHTErpajia f T
dx p?
104. Beruncnure unrerpan [ ———; (g —= > 0), cBens ero k TabaudHOMY.
x2+px+q 4
dx p?
105. BerancnuTe HHTETpa f ——— (g —=— <0}, cBens ero x TabnUIHOMY.
x2+px+q 4
dx
106. Beraucnure HHTErpain | —————, cBels €ro K Ta0JIMYHOMY.
Pt [ e PR y

107. BbIYuCIIUTE ¢ OMOIIBIO HHTETPUPOBAHKS MO YacTaM [ x - sin ax dx.
108. 3anuimTe HHTETPATBHYIO CYMMY, COCTaBICHHYIO it pyHkuuu f(x) Ha
npoMexyTke [a; b]. OObsICHUTE CMBICI BEJIMYKH, BXOIAMIUX B (GOPMYILY.
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. . . b
109. Kakoif reoMeTpHYECKHIA CMBICT HMEET OTPEICIICHHBIH HHTETPaT fa f(x) dx, tne

f (x)- nenpepeiBHast HeoTpULIATEIbHAS (DYHKILHS?

110. ChopmysupyiiTe JOCTATOUHBIE YCIOBUSA HHTErpUpyeMocTH GyHKIuuf (X) Ha
KOHEYHOM IPOMEXYTKe [a, b].

111. Kakas ¢pyHKIMSI Ha3bIBACTCSI HHTETPUPYEMON Ha MPOMEXYTKe [a, b]?

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

113. ChopmynupyiiTe HEOOXOIUMOE YCIIOBHE HHTETPUPYEMOCTH (PYHKIIMHU Ha
NPOMEXKYTKE [a, b].

114. Yemy paBeH omnpeaesieHHbIH HHTETpall OT HEYETHOH (PYHKITUH 110 CHMMETPHYHOMY
IPOMEKYTKY[—a; a]?

115. Ecnu nipeiesibl HHTETPUPOBAHUS TIOMEHSITh MECTaMH, TO KaK H3MEHUTCS BEJTMYNHA
uHTerpana? Beipasure 310 cBOCTBO (hOpMYIIOii.

116. ChopmynupyiiTe CBOWCTBO JIMHEHHOCTH OMPECIIEHHOTO UHTErpaa.

117. ChopmynupyiiTe CBOWCTBO, CBSI3bIBAIOIIEE 3HAKU (PYHKIIMU U OMPEAEICHHOTO
WHTETpaJIa Ha POMEXKYTKE [a, b].

118. ChopmynupyiiTe CBOHCTBO 00 HHTETPUPOBAHUH HEPABEHCTBA MEXKAY (HYHKIHSIMU
Ha MPOMEXYTKe [a, b].

119. Chopmynupyiite CBOWCTBO 00 OLIEHKE MOAYJISI OMPEIETICHHOTO HHTerpaa.

120. ChopmynupyiiTe TEOpeMy O CpeIHEM ISl ONIPEICIIEHHOTO HHTETpaia OT
HETPEPHIBHON (QYHKIINH.

121. 3anmummte Gpopmyny Hetorona — JleitOHua.

122. TlpuBeanTe TEOMETPUUYECKYIO HHTEPIPETALINIO TEOPEMBI O CPETHEM IS
OTIpeIeIEHHOT0 HHTErpaa.

123. Yro Takoe cpeaHee (MHTErpabHOE) 3HaueHke GyHKIUH f(X) HA TPOMEKYTKE
[a, b]?

124. Chopmynupyiite onpeaeseHue HeCOOCTBEHHOro HHTerpaia 1-ro poaa ¢
0ECKOHEUHBIM BEPXHHUM MPEEIOM OT HENPEPhIBHON (HYHKIIUU.

125. Chopmynupyiite onpeaesneHrne HeCOOCTBEHHOro HHTerpaia 1-ro poaa ¢
0OECKOHEUHBIM HIKHUM IIPEIeIOM OT HENPEPBIBHOW (DYHKIIHU.

126. Kakoif HecOOCTBEHHBII MHTETPAJI HA3bIBACTCS A0COIIOTHO CXOISAIIAMCS?

o +oo dx
127. Yxaxure, 1S KaKUX 3HAUEHHI ITapaMeTpa p WHTErpal fa o (a > 0) asisgercs

CXOALINMCS, a JUI KaKUX 3HAUYCHUH — pacXoIAIIUMCs

128. 3anumute GopMyIibl, BEIpa)KaIOIIMe CBOWCTBO JTMHEWHOCTH /17151 HECOOCTBEHHOTO
UHTErpaia ¢ 0ECKOHEYHBIM BEPXHUM IPEIEIIOM.

129. ChopmynupyiiTe mpu3HaK CpaBHEHHS B KOHEUHOU (hopMe Ha TIpuMepe
HECOOCTBEHHBIX HHTETPAJIOB 1-T0 poa ¢ 0ECKOHEYHBIM BEPXHUM TPEACIIOM.

130. Yto Takoe nonubii quddepenuman pynkuun z = f(x,y)?

131. 3anmummTe GopmyITy, ONPENEISIONIYI0 YaCTHYIO MPOU3BOAHYIO QYHKIINHU Z =
f (x,y) no nepemenHoit y B Touke My (X, yo)-

132. Kakas ¢hyHKIHS IBYX apTyMEHTOB Ha3biBaeTcs quddepeHupyemMoii?

133. 3anumuTe hopMyiTy, BRIpaKaIONIyro MoHbH nuddepenman Gyakimu z = f(x,y)
gepe3 e€ yacTHBIC TPON3BOIHEIE.

134. 3anumute Gopmyiy, BIpaxaronyro BTOpor moHbN quddepennnan GyHKIun
z = f(x,y) uepe3 e€ yacTHbIE POU3BOIHBIE.
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135. Kak cooTHOCSTCSI MeXIy cOO0H CBOMCTBA HEMPEPHIBHOCTH U TUDPEpeHIIMPYEMOCTH
(GYHKIMHU IBYX EPEMEHHBIX ?

136. Kakas ¢pynkuus z = f(x,y) Ha3bIBaeTCsl HENIPEPBIBHOM B Touke My (X, Vo)?

137. Kaxk omnpenensercst eBKINI0BO pacctostaue p(Mq, My) Mexay AByMSI TOUKaMH

1 1 2 2
M (xi ), e x,(n))n M (xf ), e x,(n)) M-MEpPHOT0 MPOCTPAHCTBA?
138. Kakast Touka MHOeCTBa E Ha3bIBaeTCsl BHYTPEHHEN? TPAaHUYHOM?

139. Yto Takoe -0KpecTHOCTh TOUKH M, (xio), xéo), ., x,(,? ))?

140. Kakoe MHOXeCTBO E Ha3bIBaeTCsl OTPaHMYCHHBIM? 3aMKHYTBIM? CBSI3HBIM?

141. Chopmynupyiite onpenencuue npeaena pyakuun f (M) = f(x,y) B Touke
Mo (%0, Yo)-

142. ChopmynupyiiTe TeOpeMy O PaBEHCTBE BTOPHIX CMEIIAHHBIX MPOU3BOIHBIX
dyskuun z = f(x, y).

143. Kak cooTHOCSTCS MEXIy COO0H CBOWCTBA MU HEPEHIIMPYEMOCTH U CYILIECTBOBAHUS
MEPBBIX YACTHBIX MPOU3BOAHBIX QyHKIMU Z = f(x,y)?

144. ChopmynupyiiTe onpeneiaeHue Npou3BoIHON GpyHKIUN

145. u = f(M) = f(x,y, z) o HaNpaBJICHUIO BEKTOpa [

146. 3anumute hopMyy, BEIPAKAIOLIYIO IPOU3BOAHYIO GYHKIMU U = f(X,Y, Z) HO

HanpasiieHnio Bekropa [© = (cosa, cosf, cosy) yepes 4acTHbIE TPOU3BOIHBIE QYHKIIUH U.
ou o
147. 3anumute Gopmyiry, CBA3BIBAIOILYIO grad U ¥ TPOU3BOJHYIO —; B 3A/IAHHOI TOUKe

CKaJIIPHOTO TIONIA U.
148. Kaxk cBsi3aHbl HanpaBieHus: HaubobIero pocra GpyHkuuu u = f(x,y,z) ¢
BekTOopoM grad u B paccMaTpuBaemoit Touke M (x,y, z)?

ou . O0u o
149. Bripa3zute max — 1 min —- yepe3 grad u B 3aJJaHHOM TOYKE CKaISIPHOTO MO U.

0z

% cnoxHo# pyuknuu z = z(W,v), U=

150. 3anumuTe Gopmyny i IPOU3BOIHON

u(x,y), v=uv(xy).

. d . .

151. 3anumuTe popMyny Iisl TIPOU3BOAHOMN d—z HEeSBHON (YHKIIMHU, 3aJaHHOU
ypaBHerueM F(x,y) = 0.

oz 0z

, — HESIBHOU KIIUU, 3aJJaHHON
3%’ 3y GyHKkMH, 3371

152. 3anumute GOpMyIBl 111 IPOU3BOIHBIX

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

153. ChopmynmupyiiTe onpeneeHre JOKATLHOTO MaKCUMyMa (JIOKaJTbHOTO MHHAMYMA)
byukuuu z = f(x,y) B Touke My(xq, Yo)-

154. ChopmynupyiiTe HEOOXOIUMBIE YCIIOBHSI, @ TAKXKE TOCTATOYHBIE YCIOBUS
aKcTpeMyMa QyHKIMH Z = f (X, y).

155. CpopmynupyiiTe mpaBuiIO OTHICKAHHS HAUOOJBIIIETO U HAWMEHBIIIETO 3HAYCHU I
¢ynkuuu z = f(x,y) B orpaHUYEHHON 3aMKHYTOW 001acTH.

156. Yto Takoe cranmoHapHas Touka QyHKmn z = f(x,y)?

157. Chopmynupyiite onpeeneHle ycaoBHOro Makcumyma ¢pynkuuu u = f (M) npu
cBsizu (M) = 0 (paccMoTpuTe cay4aid IBYX WM TPEX MEPEMEHHBIX ).

158. Chopmynupyiite HEOOXOIUMBIE YCIOBHSI YCIOBHOTO KCTpeMyMa (pyHKITHH
u = f(M) npu cBsi3u @ (M) = 0 no merony Jlarpanxa (paccMOTpUTE CIy4ail IBYX UIH TPEX
MePEMEHHBIX ).
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159. Copmynupyiite Teopemy Beliepmrpacca 06 orpaHndeHHOCTH (YHKIIHH,
HETPEPHIBHON B 3aMKHYTOW OTPaHUYEHHON 00JIaCTH.

160. Chopmynupyiite Teopemy Beliepmrpacca o cyecTBOBaHUN HaMOOIBIIIETO U
HAMMEHBIIETO 3HAYeHUH (PYHKIMH, HEMPEPHIBHON B 3aMKHYTOH OIpaHUYEHHON 00JIaCTH.

Tema 4. JJuppepenyuanvrvie ypasrenus.
161. KakoB reomeTpudeckuii cMbICl ypaBHeHus y =f (x,y). Hanucars ypaBHeHHE

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

162. JlatiTe onpenenenne n3okIuHbl auddepennnansuoro ypasaenus y =f (x,y).
N3oknuubl ypasHeHus y' = x2/y ectb: A) okpyxHocti; B) npsmbie; C) napa6oss; D)
runiep6osr; E) ammuncer; F) HeT npas. oTBera.

163. Jlano ypaBuenue y' = x? — 2x + y. Hanuiuure ypaBHeHHE JIMHUU BO3MOKHBIX
TOYEK IKCTPEMYMOB €r'0 HHTEIPAIbHBIX KPUBBIX. ClienanTe 4epTéx.

164. Cpopmymupyiite reopemy Koru miist ypasuenust y' = f(x,y). Ilycts Q — o6nacts,
B KOTOPOI1 BBITIOJTHEHBI €€ YCIIOBHSI 3TOTO ypaBHeHH. Kakue U3 mocneayromux yTBepKIeHHi
CMpaBeUTMBLL: A) €ro HHTErpabHbIC KPUBBIE MOT'YT UMETh pa3pbiBbl 1-ro poaa B ; B)
HWHTETPAIBHBIC KPUBBIE MOTYT UMETh YTIIOBOM dKCTpeMyM B (); C) MHTETrpalibHbIC KPUBBIE MOT'YT
nepecekarbes B (1; D) HHTErpaibHbIE KPUBBIE MOTYT OBITh MPSIMBIMU JIUHUSIMU; E) HeT
NPaBUIBHOTO yTBepxkIeHUsA? OTBET 000CHOBATH.

165. Pemmte 3amauy Komm: (1 + y?)dx + xydy =0; y(1)=1.

166. Haiiqute Bce penieHust ypaBHenus xy' = y + +/y? — x2.

167. Hatinqute oOmue pemeHus (MHTETPaIbl) YPaBHCHUINA:

168. a) xy —2y=x3cos x; 6) 3y + y = 1/y%; B) (x3 + xy?)dx + (x*y + y*)dy=0.

169. HaiimuTe Bce TMHUH, Y KOTOPBIX OTPE30K KacaTebHOW MEX/y TOUKOW KacaHHs U
OCBI0 a0CIIMCC JICIUTCS TOTO0JIaM B TOUYKE IMEPECEUCHUS C OChIO OpIMHAT. YKa3aHHeE:
Hcnonp3yiiTe ypaBHEHHE KacaTEIbHON K KPUBOM.

170. Chopmynupyiite Teopemy Ko mis ypasaenus y'' = f(x,y,y"). Kakos
reOMETPHYECKHI CMBICI HadalbHbIX yenosuil y(0) = —1, y'(0) = 1 s 9T0oro ypaBHeHwus?
N300pa3ute npuOIMKeHHO HHTETPATBHYIO KPUBYIO B OKPECTHOCTH HAYAJIbHOW TOYKH, CYATAS
11 onpeneneHHocti y'' > 0 B 9TOM OKPECTHOCTH.

171. Haiitu 3HaueHHe oL, IPH KOTOPOM (YHKIHUA Y = X2 ABJIAETCS PENIEHNEM ypaBHEHHS
x(x—1)y"—2x -1y +ay=0.

172. Jlano ypasuenue: y''3 + xy'”’ = 2y'. C moMomisro Kakoii MoCTaHOBKH MOKHO
MOHU3UTH ero nopsaok? Hamummre oOmuil BUJ TAKUX YpaBHEHUH.

173. Haiimute oOmime penieHns ypaBHEHUH METOIOM MTOHIKEHHS TIopsiika: a) y “=In x;
0)y' = y;, + x.

174. Pemmre 3anauy Komm: yy "=(y )% —(y)3; y(1)=1, y (1)=1.

175. Kaxk ¢ momonipio pyHIaMeHTaTbHON CUCTEMBI pemeHui y,(x), ... , Yn(x)
3amucarthb obrmiee penieHne ypasaeHus L[y] = 0?7 [loueMy HyneBoe pelieHre He MOKET BXOIUTh
B ()yHIaMEHTAIIbHYIO CUCTEMY pelieHui ypaBaenus L[y] = 07

176. JTano ypasuenue: y'' — 5y’ + ay = 0. [Ipu kKakoM 3HaYE€HUH O IUCIIO 3 OyaeT
KOPHEM €r0 XapaKTEePUCTHIECKOro ypaBHeHus? Haiitu ob1iee pereHue JaHHOTO
mddepenmanbHOro ypaBHEeHHS IPU HAlIGCHHOM 3HAYE€HHUH 0.

177. Jluneitnoe ogHopoaHoe AuddepeHnnanbHoe ypaBHEeHHE 3-T0 MOpsiaKa ¢
MOCTOSTHHBIMH K03 (HUIIMEHTaMU UMEET YacTHBIC perieHus: 1, sin 3x. 3To ypaBHEHHE MOXET
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umets Bt A)y'' — 9y = 0;B) y""' —9y' =0;C)y"" + 9y = 0; D) y""" + 9y’ = 0; E) mer
NPaBUIBHOTO OTBETA.

178. Pemmre nuuelinoe ypaBuenue y'' — 2y’ + y = e* /X MeT0o10M BapHaluu
MIPOU3BOJIBHBIX MOCTOSIHHBIX.

179. Haiinute ob1ee peleHre TMHEHHOT0 HEOTHOPOHOTO YPaBHEHHUS METO0OM
HeonpeIeIEHHBIX KOd(PHUIUEHTOB: Y "~y =2e* —x2,

180. HaiiguTe yacTHOE pellIeHne IHHEHHOTO HEOHOPOIHOTO ypaBHEHUs Y "+y=4e”,
ynoBieTBopstoniee HadanbHbIM yeinoBusM Y (0)=4, y (0)=-3, MeTo1oM HeonpeI1eIEHHBIX
K03 PHUITMEHTOB.

181. Haiigute oO1iee perienue cucteMsl 1uhepeHInanbHbIX YpaBHEHHHA

dx—z +

ac XY
dy

— = 3x + 4y,
dr Xt

182. Touka ¢ Maccoit m nBuxercs npsimoiuHeriHo. Ha He€ neiicTByer cua,
MPOINOpLHOHANIbHAS KyOy BpeMEHHU, UCTEKIIEeMY OT MOMEHTa, KOTJja CKOPOCTh Obliia paBHA v
(ko3 punHeHT mponopiuoHansHOCTH paBeH k). Kpome Toro, Ha TOUKy A€WCTBYeT cuiia
COTIPOTUBIICHUS CPE/IbI, TPOMOPLUOHANIbHAS IPOU3BEICHUIO CKOPOCTH U BPEMEHH
(k03 punEeHT TPOTTOPIIMOHATILHOCTH paBeH k4 ). HaiinnTe 3aBUCHMOCTH CKOPOCTH OT BPEMCHH.
VYkaszanue: npumenure 2-ii 3axkod HproToHa.

Kpurepuu u mkana oleHUBaHUS MO0 OLEHOYHOMY CPEJCTBY «(PPOHTANIbHBIN M MHIUBUAYATbHBIN
OIIpoC»

IIIxana oneHUBaHUI Kpurepuii onieHnBanus

OTIINYHO (5) Crynent rtnyO0OKO W B TIOJIHOM OOBEME BIAJEET MPOrPAMMHBIM
MaTtepuagoM. ['paMOTHO, MCUEpIBIBAIOLIE M JIOTUYHO €ro H3JaraeT B
YCTHOM WK nucbMeHHOU dopme. IIpu 3TOM 3HAeT peKOMEHI0BaHHYIO
JUTEpATypy, NPOSIBISIET TBOPUECKUI MMOAX0J B OTBETaX Ha BOIPOCHI U
NPaBUIBHO OOOCHOBBIBAET TMPHHSTHIE PEIICHUS, XOPOIIO BIAJICET
YMEHUSIMH U HaBbIKAMHU IPU BBIIOJHEHUU MPAKTUYECKUX 3a]1ay.

xopotuo (4) CryneHT 3HaeT NpOrpaMMHBIA MaTepuan, IPaMOTHO U IO CYTH
u3jgaraeT ero B YCTHOM MM TUCbMEHHOW (opme, Jomyckas
HE3HAYUTeNIbHbIE  HETOYHOCTH B  YTBEPXKIEHUSAX, TPAKTOBKax,
ONpEACIEHUAX M KATErOpHsAX WM HE3HAYUTEIBHOE KOJIMYECTBO
omunbok. [Tpu 3TOM Brazgeer HEOOXOAUMBIMU YMEHUSIMU U HaBBIKAMH
IIPY BBIIIOJIHEHUM NPAKTUYECKUX 3a/1a4.

yaoBIeTBOpUTENbHO | CTyIeHT 3HAaeT TOJIBKO OCHOBHOW IIPOTPaMMHBIM  Marepual,

3) JIONTyCKAaeT HETOYHOCTH,  HEAOCTaTOYHO  4YETKHE  (POPMYIUPOBKH,
HEIOCJIEI0BATEIbHOCTh B  OTBETAX, H3JIAraéMbIX B YCTHOM WM
nucbMeHHOU (opme. [Ipu 3TOM HEITOCTaTOYHO BiIAJAEET YMEHUSAMHU U
HaBbIKaMU IIPH BBINOJHEHUH MpaKTUYecKuX 3ajad. JJomyckaer 1o 30%
OIIMOOK B M3JIaraeéMbIX OTBETAX.

HeynoBIeTBOpUTENbHO | CTYIEHT HE 3HaeT 3HAYMTEIbHOMW YacTH MPOrpPaMMHOTO MaTepuaa.

(2) [Tpu 3TOM JOMycKaeT MPUHIUIHAIBLHBIE OITHOKH B I0KA3aTeIhCTBaX, B
TPaKTOBKE TIOHATUH M KaTeropui, MPOSBISIET HHU3KYIO KYJIbTYpYy
3HAHWW, HE BIAJEET OCHOBHBIMH YMEHUSMU U HaBBIKAMH TIPH
BBIMIOJTHEHUH MPAKTHUECKUX 3a/1a4. CTyIeHT OTKa3bIBae€TCsl OT OTBETOB
Ha JIOTIOJTHUTEIBHBIE BOMPOCHI
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TunoBbie BADUAHTHI KOHTPOJIbHBIX PadoT:

Tema 1. Jluneiinas anceopa.
Bapuant Ne 0
1. Pemuth cucteMy JIMHENHBIX ypaBHeHU MeTooM Kpamepa
3%y +2x, +x3 =5
2x1 +3x, +x3=1
2x1 + x5, +3x3 =11

2. BeruuciauTh onpeaennTellb
1

1

3 4
6 10
10 20

[ G

1
2
3
4

3. Pemmtb cuctemMy TMHEWHBIX YPaBHEHUN MaTPUYHBIM METOJOM
1x; —2x, +3x3 =6
{le + 3x, —4x3 = 20
3x; —2x, —5x3 =6

4. Haiitu maTpuiy, 0OpaTHYIO K JaHHOU
2 1 1

<5 1 3)
2 1 2

5. Pemuts cucreMy JIMHEMHBIX ypaBHEHUM MeTO0M ['aycca
4x, —3x, +2x3 =9
{le +5x, —3x; =4
5x; + 6x, — 2x3 = 18

Tema 2. Ananumuyueckas ceomempusi.
Bapuant Ne 0
Jlansl koopauHATHI BepuH nupamuast ABCD:

2 6 4
A= _3) p=( 1 ) ¢ ( 5
1 -1 -9
Havitu:

1) nmuabl pedep AB, AC, AD .

2) yron mexny pedpamu AB u AC;

3) yron mexay pedbpom AD u ocHoBanueMm ABC;
4) Beraucnuts momaas ocHoBanus ABC;

5) Berauciauts 00bem nupamuast ABCD;;

2)

6) 3Hass 00BEM TTHpPaMUIBI U TUTOIIA L e€ ocHoBaHus ABC, HaliTh BbIcOTy h mupamuabl ABCD;
7) Haiitu ypaBHeHHe 110ckocTH ocHoBaHus ABC, kotopas npoxoaut uyepe3 Touku 4, B u C.
8) CocTaBuTh KaHOHWYECKHE YpaBHEHUS IPAMOM, KOTOpas IPOXOAUT 4epe3 BepuuHy D

MEePIECHINKYIISIPHO K TJIOCKOCTH OCHOBaHU Q]

9) Haiitu Touky K nepecedeHusl OIYy4EHHON NPSIMOH C IIJIOCKOCThIO OCHOBAaHUSA (;
10) Haiitu paccrossHue OT BepmiuHBI D mupamMuibl 10 TUIOCKOCTH OCHOBaHUS () WM CpPaBHUTH

IIOJIYYEHHBIH pe3ynbTaT ¢ AIUHOM BekTopa DK.
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Tema 3. Mamemamuueckuu ananu3 («Beedenue 6 mamemamuyeckuil
ananuzy, cemecmp 1).

Bapuant Ne 0
1. Haiiti oGacts onpeneneHus 3aJaHHbIX ()YHKIIUH.
B x+2+1 _In(1+x)
Y= 1-3x " %2 Y= T o1
2. Haiitu npenensl.
" 3x>+2x*—3x+1 . 2x%>—7x+3
im————
x5 2%% + 4x% + 3x — 8 x-3x% —8x + 15
3. Ucnonb3ys 3ameyaTeabHbIe MPEIeibl, BHIYUCIUTS:
. 1 — cos3x . 3x + 3\t
im—————
x>0  3x2 s (Bx + 5)

4. Haiitn MMpeaciibl, UCITOJIB3Yys SKBUBAJICHTHBIC OECKOHEYHO MAaJIble (I)YHKI_[I/II/I

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

5. UccnenoBaTh (hyHKIMIO Ha HENPEPHIBHOCTh, HAWTU TOUKHU pa3pbiBa PYHKIMH M YCTAaHOBUTH
ux xapakrep. CaenaTp CXeMaTHYECKUM YEPTEXK.

o 2x+4;x<—1
f(x) =2x34+1 x“+2;,-1<x<1
2x;x =21

Tema 3. Mamemamuueckuti auanus («Heonpeoenenmnwiii unmeepany,
cemecmp 2).

Bapwnant Ne 0
1. Haiiti HeonpeaeneHHbIi HHTETpal, UCTIOJb3Ys TaOJNUILy U €0 OCHOBHBIE CBOMCTBA.
3 1 4dx
j(x/4+5x\/§+3\/§—3 )dx J
I x—14

2. HaiiTm HeompeneNneHHBI WHTETpall, HCIONB3Yys MeTol (OPMUPOBAHUS CHEIHATBHOTO
BBIPKEHMSI TI0]T 3HAKOM nuddepeHiuana.

.[(xz — 3)*2xdx f\/xz —3x +5Q2x — 3)dx
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3. Haiitn HeompeneneHHBI HHTETpaj, HUCIONb3YS METOJ| 3aMEHbl IMEPEeMEHHBIX U METO[
UHTErPUPOBAHUS 10 YACTAM

f(42x - x25x3)dx Inx dx

x2

4. Haiitu HeomnpeaeieHHbII HHTETpall OT IPOOHO-pAIMOHAIBHON (DYHKIIMU

(8x3 + 2x2% + 4x — 1)dx f 12 dx
x—1 x%2+7x+15

5. Haiitu HeonpeieNeHHbII UHTErpajil OT TPUTOHOMETPUYECKUX (DYHKLMI

) 2—-5x =
f51n2x-cos4xdx fcos 3 singdx

Tema 3. Mamemamuueckuti ananu3z («Onpeoenennslii unme2pany, cemecmp
2).
Bapuant Ne 0
1. BeruncauTs onpeeneHHbli MHTerpat:

1

J x?+1 4
(x3+3x+1)2x

0

2. BoruncnuTs miomaas GUrypbl, OrpaHU4eHHYIO JIMHUSAMU:

{x = 8cos3t _ 2c0s2
y =x? y = 2sin3t’ p = acos 1%[)
= — x2 <t< -
y=2-x OStsg O=t=7

3. BbrunucauTh JUIMHY AYTH KPUBOM:

_ {x = 3(t — sint) — 2c0s
y=- n(co1sTx), y = 3(1 — cost)’ P= ﬁ'
0<x<—- T <p<-.
=*=5% SSt<m 0=¢=3

4. Bpruucauth 0o0beM (337aya a) W IUJIOLIAAb MOBEPXHOCTH BpalleHHs (3amada 0) Tena,
MOJIy4EHHOT0 BpallleHHeM 3aJJaHHO# (purypsl Bokpyr ocu Ox:

y=1-—x;

R
a)y = x%y = Vx. 6)x=0; x=1

5. BeIYHCIUTh HEeCOOCTBEHHBIM HHTErPall WM YCTAHOBUTH €T0 PACXOIUMOCTb
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[ee]
a2
fxexdx
0

Tema 4. Jluppepenyuanvrvie ypasHeHus.
Bapuant Ne 0
1. Haiftu oOmiee pemieHue Wi pemuTh 3anady Komu mins muddepeHInanbHbIX YpaBHEHUN C
pa3AeISIFOIIUMUCS TePEMEHHBIMU:

v =2y,

xy' —ylny =0
y —ylny y(0) = 1.

2. Haiitu oOuiee perieHue Wi pemuth 3axady Komm amas ofHOpOIHBIX JU(depeHIMaIbHbIX
YPaBHEHUH IIEPBOTO MOPsJIKA.

ydx +2(/xy —x)dy =0

xy?y' = ( +y°) = 0; YD) = 1

3. Haiitu o0mue pemeHust THHEWHBIX T depeHIHaTbHbIX YPaBHEHHUI IEPBOTO MOPSIKA!

—x2
y' + tgxy = —cosx; y + 2y _°¢

X X

4. Haittu oOuiee pemeHue wiM pemuTh 3anady Komm s auddepeHnnanbHbIX ypaBHEHUN
BTOPOTO MOPSAKA, TOMYCKAOINX TOHNKEHHUE MTOPsIKa
2 2x

" — cosbx = —; "_ "= 0:
Y Vx Y Ty T

5. Haiitu pemenuss suHeHHbIX IudQepeHaTbHbIX YPaBHEHUIH BTOpPOro Mopsiaka C
MOCTOSTHHBIMU KO3 (UILIEHTaMU

yll+2y1=0; yll_2y1_3y:e4x;

Kputepun u 1mikana OIIEHMBaHUS 1O OIEHOYHOMY CPEICTBY «KOHTPOJIbHAS

paboTa»
[ITkaa olleHUBaHUS Kputepuii onieHuBaHus
5 KonTponbHast paboTa BbIIIOJIHEHA HA BBICOKOM YpOBHE (TIpaBUJIbHBIE
otBeThl AaHbl Ha 90-100% Bompocos/3a1au)
4 KonTponbHast paboTa BBIIIOJIHEHA HA CPEAHEM YPOBHE (TpaBUIIbHBIE
OTBETHI AaHbl Ha 75-89% Bonpocos/3aaay)
3 KonTponbHast paboTa BbIIIOJIHEHA HA HU3KOM YpOBHE (MpaBUIIbHBIE
oTBeTHI AaHbl Ha 50-74% BompocoB/3amay)
2 KonTtpomnbHas paboTa BBIIIOJHEHA HA HEYJOBJICTBOPUTEIBHOM
ypoBHE (TIpaBUJIbHBIC OTBETHI aHbl MeHee YyeM Ha 50%0)
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Tumosbie BApUAHTHI JOMALIHUX 3aJaAHUI:

Cemecmp 1.
Bapuant Ne 0

1. JlaHbl KOOPAMHATHI BEPIIMH TpeyroiabHuka ABC:
A(—8; —3); B(4; —12); C(8; 10).
HeoOxonnmo HaliTu:
— JJMHY cTOpoHbI AB,;
— ypaBHeHue cTopoH AB u BC u ux yrioBbie KO3 )HUITUEHTHI,
— yroua Y mexnay npsimeiMu AB u BC B pannanax;
— ypaBHeHue BbICOThI CD U ee nuny;
— ypaBHeHue meauanbl AE u koopauHatel Touku KniepeceueHus 3TOi MeAraHbl ¢ BHICOTOM
CD;
— ypaBHEHHUE NPsAMOIIL, KoTopas MPOXOAUT uepe3 ToUuKy K mapasienbHo K ctopoHe AB;
— KOOpAHWHATHI TOUKH F (Xp, Yr), KOTOpas HAXOIUTCS CAMMETPUYHO TOYKE A OTHOCUTEIHHO
npsimoit CD.

2. lano: Touka A(2; 5) u npsamas y = 1. Heo0X0quMo COCTaBUTh ypaBHEHUE TE€OMETPUICCKOTO
MecTa TOYEK, PaBHOYJAJICHHBIX OT 3aJaHHON TOKH A (X4, y,) U nipsiMmord y = d.
[Tony4yeHHOE ypaBHEHHE IPUBECTH K MPOCTEHINIEMY BHLY U IOCTPOUTH I'paduK KPUBOH.

3. 3azmaHbl 1Be CHCTEMbI JIMHEWHBIX ypaBHeHUU. Pemuth nepByto cuctemy meroaoM Kpamepa.
Ilonmy4eHHBIM MpHU pELICHUU NEPBOM CUCTEMBI pPE3yJbTaT IPOBEPUTH C IMOMOLIBIO METOJA
oOpartHoi MaTpulbl. Bropyro cuctemy pemuts ¢ nomobsio Metoaa ["aycca.

3x1 + sz - 1X3 = 11, 1x1 + ZXZ - 1X3 = 1,
4x, — 1x, + 4x3 = —10, 3x1 + 5x, —1x3 =1,
1x; +3x, —2x3 =9 4x, +7xy —2x3 =2

4. Tanbl kKoopAuHATHI BepiiuH nupamuasl ABCD:
A(2; =3; 1),B(6; 1; —1),C(4; 8,—-9),D(2; —1; 2).
Heob6xoaumo:
— 3anucatb BeKTOpbIAB, AC, AD B OpTOHOPMAJIBHOW CHCTEME {T, 7, E} Y HaliTU MOAYJIH
3TUX BEKTOPOB.
— Haiit yron mexny BeKTopaMu AB u AC.
— Haiitn npoeknuro BekTopa AD na BEKTOP AB.
— Boruucnuts mnomaas rpanu ABC.

— Haiitu o6bem nupamunst ABCD.

5. JlaHbl KOOPAMHATHI YETHIPEX TOYEK:
A(=3; =2; —4),B(—4; 2; =7),C(5; 0; 3),M(—1; 3; 0).
Heo6xoaumo:
— CocraBuTh ypaBHEHHE TIIOCKOCTU @, KOTOpast mpoxoauT yepe3 Touku A, B u C.
— CocTaBuUTh KAHOHUYECKUE YPABHEHHS MPSMOM, KOTOpas MPOXOAUT Yepe3 ToOuKy M
NEePHEHAUKYIISIPHO K IJIOCKOCTH (.
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HaiiTu TOukM nepecedyeHust MOIy4eHHON NPSMOH € IIJIOCKOCTBIO () ¥ C KOOPIAMHATHBIMU
mwiockoctamu X0Y,X0Z,YO0Z.

Haiitu paccrostnue ot Touku M 10 mockoctu Q.

6. Beraucautsb cneayroniue npeaesnsl (He moab3ysch npaBuiom Jlonurans).

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

x_l x+2
lim( >
x-0\x + 3

7. 3amannyio GyHKIu y = f(X) BccaeaoBaTh Ha HEMPEPHIBHOCTD U BBIICHUTH XapaKTeP TOUCK
paspeiBa. Crienatb cxemMaTHuecKuid rpauk

Ifxz, eciu x <0
x i1
s fo =487 eom 0=x=;

= 42— TT

f() ¥ kl, eciu x> —

8. Haiiti nepByto Mpou3BOAHYIO V', 3aJaHHBIX ()YHKIIHIA:
_23x° +4x? —x —2)

)= y=x—1In(2+e*+2/e2 +er +1)
15vx +1
y = arctg (—tgx — Ctgx) = sinV3 + L sin3x
V2 y =i 3 cosbx
9. HaiiTi mepByt0 MPOM3BOIHYIO V', 3aIaHHBIX ()YHKIIHIA:
3t +1
X = T,
y = (arctgx)(l/Z)ln(arctgx) y=x- ey t

£3
ky sm<3 + )

10. Hana ¢ynkuusa y = f(x) u JBa 3HAYEHHS apryMeHTa X; U X,. HeoOxomumo Hailtu
NpUOIMKEHHOE 3HAYCHUE NAaHHOM (YHKIIMH MPH X = X,, UCIONB3Ys €€ 3HAYCHUE NIPU X = Xq U
3aMeHsis mpupoct Ay pyHkuuu y = f(x) cooTBeTcTBYIOINM auddepenuunanom dy:

y = V3x2% + 8x — 16;

y = cos(x);
X1 = 4‘, Xy, = 3,94‘

X1 = 600; Xy = 63°.
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11. BbINONHUTH MOJIHOE KUCCIIEeI0OBAaHUE 3a1aHHBIX (QYHKIIUN U IIOCTPOUTH UX TpadUKHU:

3 2x
y:x +4 y:e_ y=x3—-3x*+3

x2

12. Vcnionb3yst MeTonbl aud@epeHnanbHOro BIYUCICHUS, PELIUTh CIeAYIoUe (U3nYecKue
3a/1a4u:

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

3a0piBaeT (o - t)-10 yacTh. CKOJIBKO JHEW HYXKHO MOTPATUTh HA MIOATOTOBKY, YTOOKI ObLIa
M3ydeHa MaKCUMallbHas 4acTh Kypca? Pemnts 3amauy npu ycinoBun, yto k = 300 = 1/
48.

2. Teno maccoii my = 3000 Kr maaet ¢ BBICOTEI H METPOB M TepsieT Maccy (Cropaer)
MPOMOPLMOHANILHO BpeMeHU najieHus. Koadduiuent nponopinoHansHocTd k =
100 kr/c. Cuuras, uro HayanbHast ckopoctb Vy = 0, yckopenue g = 10 M/c, HaliTu
HauOOJIBIIYI0 KHHETUYECKYIO SHEPTHUIO Tena. PemuTs 3a1auy npu ycnoBuu, uto H =
1805 M.

Cemecmp 2.
Bapuant Ne 0

1. Beruncnute HCOMPCACIICHHBIC HHTCI'PAJIbI:

7x3 4+ 40x — 96 dx 5
f dx; _— x“cosdxdx.
2x* 4+ 5x3 — 12x2 xVx? —16
2. BeluucauTh ONpenencHHbli HHTErpall:
3
f 4xdx
) YGx—8)2-2V3x—8+4
3. Beruncautsb miomaab GUrypel, orpaHHueHHON nmapadonamu:
x? x?
y=7—x+1 y=—7+3x+6

4. BBIYMCIIUTH HECOOCTBEHHBIN MHTETPAI, HJIM YCTAHOBUTH €ETO PACXOIUMOCT:
[ee]
J‘ dx
x2 4+ 4x + 13
1

5. UccnenoBats GpyHkmmio z = f(x,y) Ha OKCTPEMYM:
Z=xy—x2~|2y2+x+10y—8.

6. Haiitu o6miee pemenue (o0mmii mHTErpa) 1udQepeHnaIbHOTO YPaBHEHHUS
8x + 5y
r_

Y ~ 5x -2y
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7. Hano muddepeHanbsHOe ypaBHEHHE BTOPOTO MOPSIKA, KOTOPOE NOIYCKaeT MOHMKEHUE
nopsiaka. Haiitu yacTHoe pemieHue, KOTopoe yA0BJIETBOPSET 3alaHHbIM HaYaJIbHBIM YCIIOBUSIM.

xy" =y —x2=0,y(1) =4/3,y(1) =3.

8. 3amano numHeiHOE HeogHOpOAHOE IH(QepeHIrnanbHOe ypaBHEHHE BTOPOTO MOpsAKa C
HOCTOSIHHBIMU KO3 durmentamu. HaiiTH 4YacTHOe pelieHHe, KOTOpPOE YIOBJIETBOPSET
MMPUBCACHHBIM HaYaJIbHBIM YCJIOBUSAM.

y" =2y =8y =16x%+2,y(0) =0, y'(0) =5.

9 Pemmth cucteMy ypaBHEHMM W HaWTH YaCTHBIE pELICHUS, KOTOPBIE YJIOBJIETBOPSIOT
IIPUBEICHHBIM HAYaJIbHBIM YCIIOBHSM.

Y ot
ac XY
dy

— = 2
dt X+2y,

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

KpI/ITCpHI/I N IIKaJIla OOCHHBAHHUA IIO OLCHOYHOMY CPCACTBY «HMHIAWBHUAYAJIBbHBIC
3aJaHusI

HIkana OLIEHUBAHMS Kputepuii oniennBanus
(uHTEpBaI OAIITOB)
3auTeHo [IpaBuibHO penens! 90-100% 3anannii
He 3aureno [IpaBuibHO peniensl MmeHee 90% 3aganuii

OueHoYHbIE CPeCTBA ISl IPOMEKYTOYHOM aTTecTalluu (32a4/3K3aMeH)

Cemecmp 1.
3a4€T BBICTABIACTCS TIPU YCJIOBUU BBINIOJTHEHUS CTYJIEHTOM BCEX
MEPOTPUSTUNA TEKYIIETO KOHTPOJIS C TTOJIOKUTEIbHBIM PE3YJIbTaTOM.

Tunosotui 6unem. Cemecmp 2.

buner Ne 0
Yacrs |. Teoperuueckuii Borpoc.

(ITomHOCTBIO PACKPBITHIN BOIIPOC OLIEHUBAETCS B 1 Oa).
1. TTonsiTue nepBooOpazHoOM

Yacrs |l. 3ananne HauaIbHOTO YPOBHS CIIOKHOCTH.
(ITpaBuIbHO BBHIMOJTHEHHOE 3aJjaHKUE OLIEHUBAETCs B 2 Oasuia).

1. HaiiTu pemienusi ypaBHEHUIM 2. BeruuciauTh HeoNnpeIeIeHHbIA HHTErpall
y" +3y' =0. f(xz + 2x + 3)dx
Yacrs |11, 3aganue 6a30BOT0 ypoBHS CI0KHOCTH.
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(ITpaBmIbHO BBITTOTHEHHOE 3a/IaHKE OlleHUBaeTCs B 1 Ga).
3. [IpounTerpupoBaTh pallMOHAIBHYIO APOOH
(2x + 16)dx
(x+1)(x% + 4x + 13) dx

4. Jlna dyukumu u = 5x%y — 3xy + x> HaiiTh TIpaJMEHT U IPOU3BOAHYI0 B TOodke A IO
HarpasiIeHnio Bektopa § = AB: A(1;2; —1), B(3; —1;0).

Yacrsp V. 3a1aHne noBBIIIEHHOTO YPOBHS CIOXKHOCTH.
(ITpaBriIbHO BBITIOJIHEHHOE 3a/1aHue — 1 Gam).
1. Haiitu pemenust ypaBHEHUI

y'" + 3y' = 3xe™3%;
Ymeepoicoeno na 3acedanuu kageopwur [IM, npomokon Ne_ om 20 e
3aBenyromuuii kageapoit oouy. Manwiii B.B.
Jlextop oou. Manwiui /I.B.

Kputepun wm mikaga OICHMBAHHUS TIO OICHOYHOMY CPEACTBY IPOMEKYTOUHBII
KOHTPOJIb (9K3aMeEH)

[IIxana oueHnBaHUsA Kpurepuii onieHnBaHus

OoTINYHO (5) CryneHT T1y00OKO U B MOJHOM O0BEME BIIaJeeT MPOTrPAMMHBIM
MaTepuajioM. [paMOTHO, WCUEPNBIBAIONIE W JIOTHYHO €ro
u3NaraeT B yCTHOM wiu muckMeHHOW (opme. [Ipu sTom 3HaeT
PEKOMEHIOBAaHHYIO JIUTEPATYPY, MPOSIBISICT TBOPUCCKHUI TTOIXO]T
B OTBETax Ha BOMPOCHI M MPABUJIBHO OOOCHOBBIBACT MPHUHSTHIE
pEIICHUs, XOpOIIO BIAJACET YMEHUSAMH H HaBBIKAMHU IpPH
BBITIOJTHEHUH MPAKTUYECKUX 3a]1a4.

xopoto (4) CTyneHT 3HaeT MporpaMMHBIN MaTepual, TPaMOTHO U IO CYTH
u3NlaraeT ero B YCTHOM WM THUChbMEHHOW ¢dopMme, aomyckas
HE3HAYUTEIIbHBIC HETOYHOCTH B YTBEPKICHHSX, TPAKTOBKAX,
OTIpe/ICNICHUSAX U KaTeTOPUSX WU HE3HAYUTEIBHOE KOJIMYECTBO
ommbok. [lpm 3TOM Biameer HEOOXOMWMBIMH YMEHHUSIMH U
HABBIKAMU TPU BHIMOJTHEHUH MTPAKTUYECKHX 3a7ad.

ynoBieTBoputeibHO (3) | CTyAeHT 3HAeT TOJIBKO OCHOBHOH IPOTpaMMHBIN MaTepual,
JIOITYCKaeT HETOYHOCTH, HEAOCTATOYHO 4Y€TKHE (POPMYITHPOBKH,
HETIOCIICIOBATEIbHOCTh B OTBETAX, M3JIAracMbIX B YCTHOW HITH
nuckMeHHOUW (opme. I[lpum STOM HETOCTaTOUYHO BIAJEET
YMCHUSAMHU U HaBBIKAMH IIPU BBIITOJHCHUUN IPAKTHYCCKUX 3aaa4v.
Jomyckaet 1o 30% ommboK B M3J1araeMbIX OTBETaX.

HeynoBINETBOPUTENBHO (2) | CTyneHT He 3HaeT 3HAYuTENbHOM 4YacTH IPOrPaMMHOTO
matepuana. [Ipu 3ToM AomycKaeT MPUHIMNHAIBHBIE OMIMOKU B
JI0Ka3aTeNbCTBAX, B TPAKTOBKE MOHATHI U KaTErOpHil, MPOSBIISET
HU3KYIO KYJIbTYPY 3HaHUM, HE BJIaJIC€T OCHOBHBIMU YMEHUSAMH U
HABbIKAMU I[IPU BBINOJHEHUM NpakTHUecKux 3anad. CTyneHT
OTKa3bIBA€TCsI OT OTBETOB Ha JIOMIOJHUTEJIbHBIE BOIIPOCHI

32




JInct n3sMeHeHut U JOIIOJTHEHU N

/o

Bunw nomonuenuii u
U3MEHEHUHU

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

[Toamucs (c
pacmugpoBKoii)
3aBeyronero Kapenpoi
(3aBenyromux kadeapamn)
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