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CTpyKTypa U coaepkaHue TUCHUIIHHBI

1. Iles1u ¥ 32124 AUCHUILINHBI, €¢ MECTO B y4eOHOM Mpouecce

JlucimnanHa TMpeaAcTaBiIseT coO0i M3I0KEHWE OCHOBHBIX TMOJOXKEHHIMA
MaTEeMaTHKH, HEOOXOJUMBIX JJis TOHWUMAaHWS W MCIHOJb30BaHUS OCHOBHBIX
3aKOHOB  €CTCCTBCHHOHAYYHBIX M JKOHOMHYECKMX  JWCIMIUIAH B
Npo(PEeCCUOHATIBEHOMN ACATENBHOCTH.

Llenr m3ydeHus MUCIUIUIMHBI — OBJIAJCHUE CTYJIEHTAMH HEOOXOAMMBIM
MaTeMaTHYECKUM ammapaToM, MOMOTAIIUMM aHaIU3UPOBaTh, MOJCIUPOBATh M
pelaTh 3a7a4d B paMKax MPUKIIAIHBIX UCCIICTIOBAHUHA.

3amaun: pa3BUTHE JIOTUYECKOTO M aOCTPAKTHOTO MBIIIJICHUS CTYICHTOB;
OBJIAJICHUE CTYJICHTAMH METOJAMH MCCIICTOBAHUS U PEHICHUS MATeMaTHUYCCKUX
3a/1a4, BBHIPA0OTKA Yy CTYJACHTOB YMEHMs CaMOCTOSTEIbHO PaCUIUPITh CBOHU
MaTeMaTHYECKUE 3HAHWS W TPOBOAMTH MaTEMaTHUYCCKHM aHaIW3 MPHKIAIHBIX
3ajau.

2. MecTto aucuuniudbl B cTpykrype OIIOII BO

Juciunnvaa «Marematuka» BXOJUT B 00S3aTEbHYI0 YacTU y4eOHOro
IJ1aHa.

HeoOxomumMbiMi  YCIOBHSIMH 111 OCBOCHHWSL JTUCLIUTUIMHBL  SIBJISIFOTCSI:
3HAHWUE DJIEMEHTAPHOM MAaTEMaTHKHW. aireOpbl, T€OMETPHH, 3JIEMEHTAPHBIX
(P)YHKIMIA 1 OCHOB MaTeéMaTUYECKOTO aHAJIN3a;, YMEHUS PEIIATh TUIOBBIE 3aa4/
DJIEMEHTAPHOW  MAaTeMaTWKW,  HABBIKM  MBICIIMTEIBHON  JEATEIBHOCTH,
JIOTMYECKOT0 aHAJIM3a, MAaTEMATHYECKOTO U TEOMETPHUYECKOTO MBILIIJIEHHS.

ConepkaHue MCUMIUIMHBL  SBISETCS  JIOTUYECKUM  MPOAOILKEHUEM
COJEp)KaHUs DJIEMEHTAPHOWM MATeMaTUKH W CIIYKUT OCHOBOM I OCBOCHHS
CIIEAYFOLIUX JUCLHATUINH: «Teopus OKOHOMHYECKOI0 aHanmsay,
«byxrantepckuii yuer», « CTaTHCTUKAY.

3. TpeGoBaHus1 K pe3y/ibTATAM OCBOCHHS COJACPKAHUS TUCHUILIHHBI

CTyAcHTBI, 3aBEPUIMBIIME W3YYCHUE AUCIHUILUIMHBI «Maremarukay,
JOJIKHBI

3HATh. CUCTEMY KATErOpHid W METOAOB, MO3BOJSIOIIMX OCYLICCTBIISCT
MOUCK HEOOX0aMMOH HMH(pOPMALIMKM, OMHUPAsICh HaA PpPe3yJbTaThl aHa/M3a
[TOCTaBJICHHON 3aa4HU.

YMETh. pa3padarbiBaCT BapUAHThl PEIICHUS MPOOJIEMHONW CUTyallMH Ha
OCHOBE KPUTHYECKOI0 aHAJIM3a TOCTYIMHBIX HCTOYHUKOB MH(pOpMAIUK.

BJIAJIETh. HaBbIKAMMW BHIOMPATh ONTUMAJIbHBIN BapyaHT PEIICHUS 3a7ayH,
apryMeHTUPYS CBO BBIOOP.

[lepeunciaeHHble Pe3yJbTaThl OOpa30BAHUsS SIBJISIFOTCS OCHOBOM st
(dbopMUpoOBaHUs Cleayromux komneTeHimit (B coorBerctBuu ¢ ®I'OC BO un
TpeOOBAaHUSIMU K pE3yJIbTaTaM OCBOEHUS OCHOBHOH MPOQeCCHOHAIBHOMN
oOpazoBarenbsHOii mporpammel (OITOIT BO):

YHUBEPCATBHBIX:
YK-1 CHOCOOCH OCYLICCTBIIATh TMOUCK, KPUTHYECKWMH AaHAIU3 W CUHTE3
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uH(popmManum,
NOCTABJIEHHBIX 3374

4. CTpyKTYypa H coAepKAHNE JUCHUILIHHBI

MPUMCHSTh CUCTEMHBIA TOAXOA JUISL  PEIICHHS

4.1. O0bem y4eOHO# AUCHUNJIMHBI H BUAbI Y4e0HOi padoThl

OO6bem 4acos (3.€.)
. Ounas OuHo- 3aouHas
Bun yueOHoli paboThl
dbopma 3a04Hast dbopma
dbopma
OO0mast yuebHast Harpy3ka (Bcero) 288 288 288
(8 3au. en) (8 3au. en) (8 3au. en)
ObsizarenpHass ~ ayautopHas — y4yeOHas 136 48 24
Harpyska (Bcero)
B TOM YHCJIE!
Jleknuu 68 24 12
CeMUHapCKue 3aHITHs - - -
IIpakTudeckue 3aHATUS 68 24 12
JlabopaTtopHbie paboThI - - -
Kypcosast pabota (KypcoBol IPOEKT) - - -
HWunusuayanbHOE 3a0aHue - - -
CamocrosiTesnbHas paboTa cTyaeHTa (Bcero) 152 240 264
dopma aTTecTanum 3a4er, 3a4er, 3a4er,
9K3aMeH 9K3aMeH 9K3aMeH

4.2. Coaep:kanue pa3aejioB IHUCHUILIHHBI

Marpunel. Onepanun Han Marpauamu. Onpenenureny. CBORCTBA
ONPEACIUTENEN. Mertoapl

Marpuunsle ypaBHeHUs. Panr marpuuel. CUCTEMBI JIMHEHHBIX
anreOpandecknx ypaBHeHuid. Marpuunslii meron. Meron Kpamepa.
Meron Naycca. Teopema Kponekepa—Kanemum. OyHagameHTanbHas

JluneitHple omnepauuu  Han BekTopamu. JIuHelHas
3aBUCHMOCTb BEKTOpOB. basmc. KoopamHartel BekTOpa B 0Oazmce.
JICUCTBUA C BEKTOpaMH B  KOOPAWUHATHOM  IIPEICTABICHUH.
JlekaproBa cucTeMa KOOpAMHAT. K3MeHeHume KoOpAMHAT MpU

POU3BENCHUE  BEKTOPOB.
BekTopHoe nponsseneHne BEKTOpoB. CMEIAaHHOE MPOU3BEICHHE.

JluHelHbIE oneparopbl HA MIOCKOCTH. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUECHHsl JIMHEHHOro oneparopa. KpaaparuuHeie

Cemectp 1

Tema 1. Jluneitnas anreOpa
ONPEICTTUTENEH. Paznoxxenue
BBIUMCIICHHs onpeaenurenci. OOparHas MaTpuua.
CHCTEMA PEILICHHUI.
Bekrops!.
3aMeHe 0a3nca U Havaia KOOPAWHAT.
[Ipoekmmss  BekTopa.  CralspHOE
(OpMBI.

Tema 2. AHanMTAYECKAs FEOMETPUS

IIpocreiilne 3am1ayvl aHATUTHYECKON T€OMETPUM HA IUIOCKOCTH.
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Tema 3.

YpaBHEHHUE JIMHAKA HA TUIOCKOCTHU. YPaBHEHUE MPSAMOM C YITIOBBIM
KO3(UIIMEHTOM. Y PaBHEHUE MPSMOMA € YIIJIOBBIM KOA(D(DUITUEHTOM,
MPOXOIALICH Yepe3 [JaHHYK TOYKY. YPaBHEHUE NPAMOM,
IPOXOAIICH Yepe3 ABE AaHHble TOUKH. OO1Iee ypaBHEHUE MPSIMOIA.
YpaBHeHHE TpsAMON B «OTpe3kax». HopmanbHOE ypaBHEHHE
npssMoid. KpuBbIe BTOPOro mopsika.

YpaBHEHHE MOBEPXHOCTH B MPOCTPAHCTBE. Y PaBHEHHUE IUIOCKOCTH,
MPOXOJALLECH 4Yepe3 MaHHYI0 TOYKY, C 3aJaHHBIM HOPMaJIbHBIM
BeKTOpOM. OO01Iee ypaBHEHHE MJIOCKOCTH. Y PABHEHUE TUTIOCKOCTH B
«OTpe3Kax». YToJl MEXKIy [IBYMs IUIOCKOCTAMH. Y CIIOBHSA
MApAJUIEIbHOCTA W NEPHEHAUKYJIIPHOCTA  JABYX  IUIOCKOCTEM.
HopmaneHoe ypaBHEHUE IUIOCKOCTA. PaccTosiHue OT TOYKH [0
IJIOCKOCTH. Y paBHEHUE ITIOCKOCTH, POXOAALLEN YePE3 TPA TOUKH.
YpaBHEHUs MPAMON JIMHWUA B MPOCTpaHCTBE. KaHOHWYECKUE U
MAPAMETPUYECCKUE YPABHEHUS TMPAMOWA. YPABHCHUSI TPSIMOW,
MPOXOJALEH Yepe3 ABE TOYKH. YTOI MEXKAY ABYMS MPSAMBIMH.
YenoBHAS NApaUIEIbHOCTA M MEPIEHAUKYIIAPHOCT ABYX MPSAMBIX.
IlpsMasg ¥ TJIOCKOCTH B MPOCTPAHCTBE. YrOJA MEXKAY MNPAMON H
IIJIOCKOCTBIO, YCIIOBUS TMEPECEUEHUS MPSAMON IUIOCKOCTH, YCIIOBUS
[apaJUIENIbHOCTH W MEPIIEH IUKYIIIPHOCTH ITPAMON U TUIOCKOCTH.
IToBepxHOCTH BTOPOro mopsaka. LMmaHapuyecKkue MOBEPXHOCTH.
Cdepa. Konycbl. Ommuncoua. ['wnepOonounnsl. [Tapabomousl.
I'eoMeTpruecKre CBOMCTBA 3TUX IMOBEPXHOCTEN.

[TonsspHBIE KOOpIMHATBI HA IUIOCKOCTH. Crnmpanb Apxumena.
[Hunmmaapuyeckrie U CHEPUUYESCKUE KOOPAMHATHI B MPOCTPAHCTBE.
Paznuunele  cnocoObl  3ahaHusi JMHAA W TOBEPXHOCTEH B
IIPOCTPAHCTBE.

MaremaTuyecKuii aHaJIn3

MHoxecTBa BEHICCTBEHHBIX uMcen. DyHkuus. OOnacte  ee
omnpenencHuss. CnocoObl  3agaHusi. OCHOBHBIE  3JIEMEHTAPHBIC
GyHKIUH, 170:¢ CBOWCTBA 17} rpauKu. Yucnosele
[TOCJIEAOBATENBHOCTH, HUX POJIb B BBIYUCIMTEIBHBIX IPOLIECCAX.
IIpenen uucnoBoil nmociuenoBarenbHOCTH. CylecTBOBaHUE IIPEAeia
MOHOTOHHOW OTPaHUYEHHON MMOCIIEA0BATEBHOCTH.

[Tpenen GyHKIMiA, OCHOBHBIC TOHITHS U CBOHCTBA. OHOCTOPOHHUE
npenenel.  llepBelii W BrOpoi 3amevarenbHble npenensl. Ipenen
¢yHkuur B OecKOHEUYHOCTH. [lpenenbl MOHOTOHHBIX (PYHKLMIA.
beckoneuno Manble (QyHKIMM M uX cBoiictBa. (CpaBHEHUE
OECKOHEUHO MATBIX (PYHKLIMIA.

HenpepbiBHOCTE (yHKIMM B TOYKE. HempepblBHOCTE OCHOBHBIX
aneMeHTapHbIX (QyHKIMA. CBOHCTBA (YHKLMI, HEMPEPBHIBHBIX HA
OTpPE3KE:  OrPAHUYEHHOCTh,  CYIIECTBOBAHME  HAWOOJBILETO,
HaMMEHBIIETO U ITPOMEXYTOYHBIX 3HAYECHUIA.

JuddepeHupmanbHoe ucuncieHre (QyHKUWI ONHOW MEPEMEHHOIA.
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Cemecrp 2
Tema 3.

[Tpon3BoHast PyHKIUK, €€ CMBICI B PA3IMUHbIX 3a4a4ax. [IpaBuna
HAXOKJIEHUST TPOM3BOIHON. [Ipom3BoaHas CIOKHONW M 0OpaTHOM
(GyHKIUH. JuddepeHumpoBanue (GyHKIWA, 3aITaHHBIX
MapaMETPUUYECKUM o0Opazom. [Tonsitue (YHKIMHA,
middepenuupyemoid B Touke. JuddepeHuman QyHKOMHA, €ro
reOMEeTpUYECKAi  CMBICI.  OOIee MPEeNCTaBICHUE O METOAAX
nuHeapusaimi.  VHBapuaHTHOCTE  OopMbl  audepeHnmana.
[TpouzBoaHbIE M qU(PepeHIMATBI BBICIIHX MOPSIKOB, MX CBONCTBA.
Touku skctpemyma QyHkimu. Teopema depma. Teopemsl Pos,
Jlarpamka, Komm m wnx npumeHeHwe. OCHOBHBIE TEOPEMBI O
mipdepeHumpyembix  QyHkumsax. HeonpeaeneHHoct # WX
packpeITe ¢ NOMOLIBO npasuiia Jlomurand. dopmyiisl Teinopa u
Maknopena. [IpenctapneHuE OCHOBHBIX SJEMEHTAPHBIX (DYHKIMIA
no popmyie Telinopa. [lpumenenus popmyn Telinopa.
[Tpumenenne mudPepeHIMATEHOrO NCUMCIIEHHS /1Sl UCCIICIOBAHMS
(yHKIMI ¥ TOCTpOCHUS WX TpaduKOB YCIOBUS MOHOTOHHOCTH
GyHKIUH. OKCTpeMyMbl  PYHKIMH, HEOOXOAMMOE YCIIOBHE.
Jloctarounble ycaoBus. OThICKaHKE HAMOOJBIIETO U HAMMEHBIIIETO
3HaYeHusT  QyHKOUM,  JTUPPEPEHIMPYEMO  HA  OTPE3KE.
HccnenoBanne  Boimyksoctd  (yHkmmu.  Toukm — meperuda.
AcuMnToTel  (PyHKLHH. [Tonatue 00 aCHMOTOTHYECKOM
paznoxxennu. OO1Iast cxeMa uccae10BaHus (PYHKIAM U TOCTPOCHUE
ee rpaduka.

MaremaTtnyeckuii aHaau3

Heonpenenennniit unterpan. IlepooOpasnas. HeomnpeneneHHbIMH
WHTErpaJl W €ro  CBOMCTBA. | €OMETpPUYECKUN  CMBICIT
HEONPEACTCHHOTO  WHTerpasia.  lTabnuma — HEONPEACTIECHHBIX
WHTErPAJIOB. IIpocreiimme MTPUEMBI WHTETPUPOBAHUSL.
Hcnonb3oBanue Tabimi HHTErpanoB. MHTErpupoOBaHKE MO YacTsIM U
3aMEHOMN [IEPEMEHHON. HHrerpuposanue MMPOCTENIINX
pauMoOHANIBHBIX  poOei.  PasnmoxkeHne  ApOOHO-palMOHATBHOM
¢yHkuuM  Ha npoctelmme  apodu. MeToabl  BBIUMCICHUS
HEONpPeACNeHHbIX  Kod(pguumeHToB. HWHTerpupoBanue ApoOHO-

palOHATBHBIX (GyHKIWMIA. HHrerpuposanue HEKOTOPBIX
WUPPALMOHAIBHBIX ~ (YHKUMA W BBIPQKEHHH,  COACPKAILMX
TPUTOHOMETPHUYECKIE GyHKIMH. HHrterpuposanue

Qg depeHIaTbHBIX OMHOMOB. [ [pUMEHEHNE TPUTOHOMETPUYECKIX
MOJCTAHOBOK  JUIS MHTETPUPOBAHUS  COACPKAIIMX  PaJMKAJIbI
(OYHKLHHA,

OnpeneneHHbIi UHTETPATT U €T0 MPUIOKECHUS. 3a1a4M, TPUBOISIINE
K TOHATHIO ONPEACTICHHBIX HMHTErPaoB. MHTErpanbHbIE CYyMMBI.
OnpenencHHbIi MHTETPAl U €ro CBOMCTBA. TeopeMa O CpeaHeM.
[TpousBogHass WHTErpana Mo €ro BepxHemy npeneny. Dopmyna
Herorona-JleiiOnnna. OCHOBHBIE [IPUEMBI BBIYUCIICHUS
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Tema 4.

ONPEIENICHHBIX HMHTETPAIOB. VHTErpMpoBaHWE TO YacTsIM U
3aMEHON TepeMeHHOW. [IoHsATHE 0 MPUONMYKEHHOM BBIYMCICHUM
ONPEIENICHHbIX ~ WHTErpaioB.  [lpunmoxxkeHne  OMpeneieHHBIX
WHTETPAIOB K BBIYKMCICHUIO MJIOWIAJEH, OOBEMOB, JUIMH Y.
HecoGcTBeHHbIE MHTErpalibl ¢ OECKOHEYHBIMU MPEIEIaMH U OT
HEOIPAHUYCHHBIX (GyHKIMIA. [Tpu3Haku CXOJIMMOCTH
HECOOCTBEHHBIX HHTETPAJIOB.

OYHKIMA HECKOJIIbKHX MEPEMEHHBIX. DYHKIMM  HECKOJBKUX
nepeMeHHblx.  OOmacte  ompenenenus.  llpeaen  QyHKuumm.
HenpepeiBHocTh. YacTHbie npon3Boankie. [lonnblii puddepennman,
€ro CBA3b C YACTHBIMHA MPOM3BOJHBIMH. VMIHBApHMAHTHOCTH (HOPMBI
nojiHoro nuddepennmana. KacarenbHas MiIOCKOCTh U HOPMajib K
MOBEPXHOCTH. ['€OMETpUYECKHiA CMBICT MOJTHOTO AuQpepeHmana.
YacTHble MPOW3BOIHBIE M TMONMHBIE AU(PEepeHIMaTBl  BBICIIAX
nopsiakoB. ®opmyna Teinopa. HesBHubie ¢yHkumu. Teopembl
cyuiectBoBanus.  JluddepeHuupoBanue  HESIBHBIX  (DYHKIIMIA.
OKCTpeMyMbl (DYHKIMM HECKOJBKMX IMepeMeHHbIX. HeoOxoammoe
YCJIOBUE  BKCTPEMyMA. Hocrarounsle  ycnmoBus.  Meton
HAVMEHBIIMX KBAAPATOB. Y CIIOBHBIN SKCTPEMYM.
JinddepeHmanbHbIe ypaBHEHUS

OOBIKHOBEHHBIE  TU(PPEPEHIMAIBHBIE YPaBHECHUS. DH3HUYECKHE
3a1auu, MpUBOAALME K Hu(pPepeHIMaIbHBIM YPaBHEHUAM. 3a1a4a
Komm. Teopema CylIeCTBOBaHMS W €IMHCTBEHHOCTH PELICHUS
3amaun  Komm. Ilonme HampasineHuid ©M METOA  M3OKIIMH.
JlupdepeHumanbHple  ypaBHEHMST — MEPBOrO  MOPSAKA  C
Pa3IENSOUIUMUCS NEPEMEHHBIMA " OJTHOPOJIHBIE
Qg QepeHInaTbHbBIE YPaBHEHHSI. [Tpunosxenus
Qg QpepeHIMATbHBIX YPABHEHWI MEPBOTO MOPSAKA B Pa3IMYHBIX
obnactax Hayku. JIuHelHble mudQepeHInaTbHBIE YPaBHEHUS
[IEPBOro MopsiAka. YpasHeHue bepuyim. X penienre ¢ noMOLbo
metonoB Jlarpawka u beprymum. JnpdepeHupanbHbie ypaBHEHHS
NEPBOrO MOPSKA B MONMHBIX Ju(depeHumanax. MHTerpupyrommii
MHOXUTEND. JnpdepeHmanbable ypaBHEHHS BBICIINX MOPSAKOB.
3agaua  Komm. Ilonsgrue O  KpaeBbIX  3amadax  JuIA
i depeHIMATbHBIX  YPABHCHUNA.  YPaBHEHUWE, JOMYCKAOIIEE
NOHWKEHUE mopsiaka. OTHOPOAHBIC JIMHEHHBIE W HEOIHOPOIHBIC
nvHeiiHble  auddepeHumanbabie  ypaBHeHUs. [loHaTue oOmiero
pemenns.  Ompenemurens  Bponckoro.  Meron  Bapuauuu
HEOMPENEICHHBIX  KOY(PPUIMEHTOBR  pElICHUsT  HEOAHOPOHBIX
JIMHENHBIX TpPepeHIMATEHBIX  YPABHEHUIA. Jluneitnbie
g depeHuaTbHbIC YPaBHCHHUS Cc MTOCTOSIHHBIMH
KO3 pUIIMCHTaMU. YPaBHEHUsI C MPABOH 4YacThIO CHEUATBHOIO
BUA. [ I[pUIIOXKEHMS K ONMCAHUIO JIMHEUHBIX MOJECTIEH.



4.3. Jleknun

O0beM yacoB

Ne ii/m Haspanmne Tembl Ourio- 3aouHas
Ounast popma 3a04Hast
dbopva dbopma

Cemectp 1 34 12 6

Tewma 1. | Jluneiinas anredpa 10 4 2

Tema 2. | AHanuTuveckas reoMeTpus 8 4 2

Tema 3. | MaTemaTnueCcKkuil aHaIu3 16 4 2

Cemectp 2 34 12 6

Tema 3. | MaTemaTnueCKuil aHaIU3 16 8 4

Tena 4. Huddepenunanbable 12 4 5

ypaBHEHHSI
Hroro: 68 24 12
4.4. llpakTnyeckne 3aHITHSA
O6bem yacos
Ne n/nn Ha3sBaHue TeMbl Ouro- 3aounas
Ounast popma 3a04Hast
dbopva dbopma

Cemectp 1 34 12 6

Tewma 1. | Jluneiinas anrebpa 10 4 2

Tema 2. | AHanuTuveckas reoMeTpus 8 4 2

Tema 3. | MaTemMaTHueCKuil aHAIU3 16 4 2

Cemectp 2 34 12 6

Tema 3. | MaTemaTnueCckuil aHaau3 16 8 4

Tena 4. Huddepenunanbubie 12 4 5

ypaBHEHHSI
Hroro: 68 24 12

4.5. JlaGopaTopHbie paGoThI

JlaGoparopHble pabOThI MO AUCUUIUIMHE HE MTPEILYCMOTPEHBI.

4.6. CamocrositesqibHasi padoTa CTYIeHTOB

0O0BeEM 4acoB

OuHo-
Nen/m | HasBaHue Tembl Bun CPC OunHas 3aouHas
3a04Hast
dbopma dbopma
dbopma
Cemectp 1 76 120 132
. MOATOTOBKA K KOHTPOJIBHOM
Jluneiinas
Tema 1. pabore; BBITIOJIHCHHE 20 32 36
anrebpa
JOMAIITHETO 3aJaHHSI
A AT eCKas MOJITOTOBKA K KOHTPOJILHOH
Tema 2. pabore; BBITIOJIHCHHE 16 24 28
reoMeTpust
JOMAIITHETO 3aJaHHSI
MaremMaTnueckuii | TOATOTOBKA K KOHTPOJBHOM
Tema 3. P 40 64 68
aHaJIn3 pabore; BBITIOJTHEHHE
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| JOMAIITHETO 3a/1aHUsI
Cemectp 2 76 120 132
Maremarueckui | TOATOTOBKA K KOHTPOJIbHOMH
Tema 3. pabore; BBITIOJIHCHHE 40 66 72

aHaJn3
JOMAIITHETO 3a1aHUs

MOJrOTOBKA K KOHTPOJIbHOM
pabore; BBITIOJTHEHHE 36 54 60
JOMAIITHETO 3a1aHUs
Hroro: 152 240 264

Tema 4. Huddepenunans
HBbIC YPaBHCHUA

4.7. KypcoBbie pa0oTbI/IIPOEKTHI.
KypcoBble paboThl M0 AUCHUIUIMHE HE TPELYCMOTPEHBI.

5. O0pa3oBare/ibHbIC TEXHOJIOTHH

[IpenogaBaHue AUCUMITIMHBI BEAETCS C MPUMEHEHUEM CIEAYIOLINX BUIOB
00pa30BaTENbHBIX TEXHOJOTHI:

— TPAAMLIMOHHBIE OOBICHUTEIIBHO-WUTFOCTPATUBHBIE TEXHOJIOTHH, KOTOPBIE 00ecTie:
BPEMCHH,

— TEXHOJIOTUU MPOOJEMHOr0 OOyYEHUs, HAMPABJICHHBIE HA PA3BHTHEC TO3HABATEI
pa3pelieHNe KOTOPBIX TO3BOJSET CTYACHTAM AaKTUBHO YCBauWBaTb 3HAHUS
(MCTONB3YKOTCS IOMCKOBBIE METO/IbI; MOCTAHOBKA IMO3HABATENBHBIX 33124 ),

— TEXHOJIOTMH PA3BUBAOIIETO OOYUYECHHS, MO3BOJISIOIUE OPUEHTUPOBATH
y4eOHBIA MpOLECC HA MNOTCHUHAIbHBIE BO3MOXHOCTH CTYIACHTOB, WX
peATM3anuI0 U Pa3BUTHE,

— TEXHOJIOTUU KOHILICHTPUPOBAHHOTO OOYYEHHS, CYTh KOTOPBIX COCTOMT B CO3/aHI
CUCTEMHOTO M3YUYECHHsI COJEP)KAHUST YUCOHBIX TUCLUILIMH 3a CYET OOBEINHEHUS
3aHATHI B TEMAaTHYECKHE OJIOKH,

— TEXHOJIOTUU MOJYJIBHOTO 00Y4YEHUS, TAIOIIAE BO3MOXKHOCTh 00ECIEYCHHS THOKOC
WHAMBHAYAIbHOMY YU€OHOMY TUIaHY ),

— TeXHONOruu JudPepeHnpoBaHHOr0 00yUCHHS, 0OECIECYMBAOIIUE BO3MOKHOCT
peanu3oBaTh B KYJBTYPHO-00PA30BaTeNbHOM MPOCTPAHCTBE YHUBEPCUTETA
UJCHO CO3/IaHUSI PABHBIX BO3MOXKHOCTEH sl MOMYUYeHUs! 00pa3oBaHHMs

— TEXHOJIOTUU AKTUBHOIO (KOHTEKCTHOT0) OOYYEHHs, C TOMOIIBIO KOTOPBIX OCYLIE
METOJIbI OOYUYECHHS) U T. 1.

MakcumanbHas 3p(HEKTUBHOCTE MEAATOTUYECKOTO MPOLECCA TOCTHTAETCs
OyTEM  KOHCTPYMPOBAaHUS  ONTUMAIBHOIO  KOMIUIEKCA  MEJArOrMYECKUAX
TEXHOJNOTMA W (MJM) WX DJJIEMEHTOB HAa JIMYHOCTHO-OPUEHTUPOBAHHOM,
JESTEIbHOCTHOM, IMAJIOTMYECKO OCHOBE M WCIHOJB30BaHUS HEOOXOIUMBIX
COBPEMEHHBIX CPEACTB OOYUYECHHSI.

6. ®OpMBbI KOHTPOJISI OCBOCHHS THCIUTLTAHBI

Tekymas arrectanusi CTYJEHTOB NPOU3BOAUTCS B JUCKPETHBIE
BPEMCHHBIE ~ MHTEPBAIBI  JICKTOPOM  WJIH  MPENOJABATENIEM,  BEAYLIMM
NPAKTUYECKUAE 3aHATUS IO TUCUUILIMHE, B CIEAYOMMX Popmax:

— ()POHTAIIbHBIE ¥ UHAUBUAYAIBHBIE OITPOCHI,

— KOHTPOJIbHBIE PabOTHI;



— IIPOBEPKA JOMAIITHUX 3aJaHUH.

@OHIBI OLECHOYHBIX CPEICTB, BKIIOYAKOIIAE TUNOBBIE JOMAIIHUE
3a/1aHusl, KOHTPOJIBHBIE PA0OTHI, MO3BOJISIOLIME OLICHUTh PE3YJIbTAThl TEKYLIEH
U TPOMEXKYTOYHOM arTecTauMy OOyYaroUMXCs IO JaHHOH JUCLMIUIMHE,
NOMEIIAKOTCS B MPWIOKECHHH K paboueil mporpaMMe B COOTBETCTBHH C
«[TonoxxeHreM 0 OHIE OLIEHOYHBIX CPEIACTBY.

[TpomexxyTOUYHAs arrecTrauds IO Pe3yjabTaTaM OCBOCHHUS JUCLUIUIMHBI
OPOXOIUT B POpME:

MMMCBMEHHOTO OSK3aMEHA, BKIKYAKOUIETO TEOPETUUYECKUAE BONPOCH M
MIPAKTUYECKUE 3aJaHMs. B Ciydae HEMOJHOTO, CHOPHOTO WM HEKOPPEKTHOIO
BBINIOJIHEHUS 33JaHUSl MHUCBMEHHOTO 3K3aMEHA, JOMYCKACTCS YTOYHSFOLIMT
YCTHBIA ONPOC CTYACHTA, HA OCHOBAHUM KOTOPOrO BO3MOXKHA KOPPEKTHPOBKA
OLICHKHU PE3YJIbTATOB MPOMEXKYTOYHOMN arrectauuu. JlomyCcKk K MPOMEKYTOUHOM
aTTeCTaluu TMPOU3BOAUTCS HA OCHOBAHWM IIOJIOXKUTEIBHBIX PE3YJBTATOB I10
BCEM (hopMaM TEKYIIErO KOHTPOJIS,

3auera (MPEANnojaracT BBIMOJIHEHUE BCEX BHUAOB Y4eOHOW paloThl,
NPEIyCMOTPEHHBIX padouei mporpaMmoii yueOHOM TUCIUILTAHEI ).

B 3K3aMEHaUMOHHYK) BEIOMOCTb M 3aYETHYHO KHM)KKY BBICTABIISIOTCA
OLICHKH MO [IKAJIE, MPUBEACHHON B TaOIMIIE.

IIxana oueHuBaHus XapaKkTepUCTUKA 3HAHUsI IPEIMETA U OTBETOB 3a4eTsl

oTIM4HO (5) Crymenr ryObOKO W B TIOMHOM O0OBEME BIaJeeT | 3a4TEHO
MPOrPaMMHBIM MaTtepuasioM. [ paMOTHO, HCHEPITBIBAOILE
M JIOTUYHO €ro Hu3jlaraeT B YCTHOH WM MNHUCbMEHHOMN
dopwme. [Ipu 5TOM 3HaET PEKOMEHIOBAHHYIO JIUTEPATYPY,
MIPOSIBJISIET TBOPYECKHM MOAXO B OTBETaX HA BOMPOCHI U
MPABIJILHO OOOCHOBBIBAET MPUHSITHIE PELISHHUS, XOPOIIO
BJIAQJEET YMEHUSMU M HABBIKAMH TPH BBINOJHEHUN
MPAKTUYECKUX 3a/1a4.

xoporuo (4) CTyneHT 3HaeT MporpaMMHBIN MaTepuali, TPaMOTHO U
MO CYTH H3JlaraeT €ro B YCTHOH MM MHChbMEHHOM
dopme, nomyckass HE3HAYUTEIbHbIE HETOYHOCTH B
YTBEPXKAEHMSIX,  TPAKTOBKAX,  OMNPENENCHUsX U
KaTeropusix  WIM  HE3HAYUTEIbHOE  KOJIUYECTBO
ommbok. Ilpm »>ToM Brageer HEOOXOAMMBIMH
YMEHUSIMH W HaBbIKAMU  TIPU  BBIIOJHEHHUU
NPAKTUYECKUX 33a4.

yaoBierBoputeibHO | CTyZeHT 3HaeT TOJIBKO OCHOBHOM MPOTPaMMHBIN
3) MaTepuay, IOMyCKaeT HETOYHOCTH, HEIOCTATOUYHO
yétkre (OPMYJUPOBKH, HEMOCIEAOBATEILHOCTh B
OTBETax, H3JIara€MbIX B YCTHOH WJIM HOUCHbMEHHOI
dopme. [Ipu 3TOM HEOCTATOUHO BIIAEET YMEHUSIMU U
HaBBIKAMH TIPU BBIMIOJIHEHUM TMPAKTHYECKUX 3a7ad.
Jonyckaet 10 30% ommnboK B U3JIaraeéMbIX OTBETAX.

HeyoBIeTBOpUTeNbHO | CTyIEHT He 3HAeT 3HAUMTEIbHON YacTHU NMPOrpaMMHOIO HE
2) Matepuana. lIpy 3TOM pomyckaer NPUHLUNUAIBHBIE | 3a4YTEHO
OMOKH B JOKA3aTENbCTBAX, B TPAKTOBKE IMOHATUH H
KaTEerOpyii, NMPOSIBIISIET HU3KYIO KYJbTYpPy 3HAHWM, HE
BJIAJCET OCHOBHBIMM YMEHHUSIMH M HABBIKAMHM IPHU
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BBIMIOJTHEHUM  MpakThdeckux  3amad.  CTyneHT
OTKa3bIBae€TCs OT OTBETOB HAa JOMOJHUTEJIbHBIE
BONPOCHI.

7. Y4eOHO-MeToAn4eCKoe 1] NMPOrpaMMHO-UH(POPMALHOHHOE
o0ecnieyeHne AUCHUILTHHBI:

a) OCHOBHAS JiMTEparypa:

1. Kupkunckuii A.C., Maremarnueckuid aHayim3 . Y4eOHOEe mocoOue uist
By30B / Kupkunckuii A.C. - M.: Axagemuuecknii [Ipoekt, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekct : anektpoHHbli // DBC
"KOHCYJIbTaHT CTyacHTa" : [caiiT]. - URL :
http://www .studentlibrary.ru/book/ISBN9785829130404 . html (mara
obpamienus: 02.09.2022). - Pexxum aoctyna : no MoAMKUCKe.

2. Makcumenko B.H., Kypc maremarnueckoro ananusa : y4eOHHK /
Makcumenko B.H. - HoBocubupck : Uzn-so HI'TY, 2016. (Cepus "YueOHUKA
HI'TY") - ISBN 978-5-7782-2914-3 - Tekct : snekrponHwii // 2BbC
"KOHCYJIbTaHT cTyacHTa" : [caiiT]. - URL :
http://www .studentlibrary.ru/book/ISBN9785778229143 . html (nara
obpamienus: 02.09.2022). - Pexxum aocTyna : no MoAMKUCKe.

3. llonos B.C., Jluneitnas anredpa : yueonoe nocodue / B.C. [Tonos - M. :
HzparensctBo MI'TY um. H. O. baymana, 2016. - 251 ¢. - ISBN 978-5-7038-
4305-5 - Tekct : anexktponnsiid // OBC "KoncynpTanT ctyaenta” : [caiit]. - URL

http://www.studentlibrary.tu/book/ISBN9785703843055 html (nara
obpamienus: 02.09.2022). - Pesxum aoctyna : no MoAnKuCKe.

4. Yeromun A.Il, JluneitHas anreOpa W aHAIMTUYECKAs TEOMETPHS :
yaeOHoe nocooue / Uerommn A.IL - PoctoB H//] : M3a-Bo FODY, 2015. - 150 ¢. -
ISBN 978-5-9275-1728-2 - Tekctr : snektponHsii // DbC "KoHcynpTaHT
cTyaeHTa" : [caitT]. - URL :
http://www .studentlibrary.tu/book/ISBN9785927517282 . html (nara
oOpamienus: 02.09.2022). - Pexxum aocTyna : no MoAMKUCKe.

0) IOMOJTHUTE/IbHASA JIUTEpaTypa:

1. bBexnemumer J[. B. Kypc aHaIUTHUYECKOW TEOMETPUM W JIMHEHHOMN
anreOpsl [Teker] : yueOnuk / JI. B. beknemumies. - 5-¢ uza., nepepad. - M. :
Hayxka, 1984. — 320 c.

2. bepmant A. @. Kparkuii Kypc maremarnyeckoro aHammsa [Tekcr] :
yueOHuk / A. ®. bepmanrt, K. I'. ApamanoBuu. - 8-¢ u3a., vcnp. U oM. - M. :
Hayxka, 1973. — 720 c.

3. bepman I'. H. COopHMK 3ama4 MO Kypcy Mar€éMaTHYECKOro aHajau3a
[Texcr] : yue6. mocobue / I'. H. bepman. - 20-¢ uza. - M. : Hayka, 1985. - 384 c.

4. byrpos S. C. Beicmmas marematvka. B 3 1. [IuddepeHunancHoe u
uHTErpajgbHoe ucuucienue [Teker] : yueOnuk mis By3oB / . C. byrpos, C. M.
Hukonbckuii. - 8-¢ uz., crep. - M. : JIpoda, 2007. - 509 c.

5. byrpos 4. C. lnddepeHunansHoe U UHTErPATBbHOE UCUHCIEHHE [TeKCeT]
: yueOnuk / 5. C. byrpos, C. M. Hukonsckuii. - M. : Hayka, 1984. - 432 c.
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6. I'pubanos B. M. Beiciias matemaruka. Kype nexumii. Y. 1 [Teker] / B.
M. T'pubanoB, H. M. Kpamaps, O. I1. I1Ieen. - Jlyranck : U3a-so BHY um. B.
Hans, 2002. - 164 c.

7. I'pubanos B. M. Beiciiast matemaruka. Kype nexumii. Y. 2 [Teker] / B.
M. I'pubanoB, H. M. Kpamaps, O. I1. [1Ieen. - Jlyranck : U3n-so BHY um. B.
Hans, 2002. - 144 c.

8. I'pubanos B. M. Briciias maremaruka. Kype nekumii. U. 3 [Tekct] / B.
M. I'pudanoB, H. M. Kpamaps, O. I1. [1IBen. - Jlyranck : U3n-so BHY um. B.
Hans, 2003. - 174 c.

9. lanko I1. E. Beicias mMarematnka B yOPaKHEHUSX W 3a7adax. YueO.
[Tocobue nns By3oB / I1. E. Jlanko, A. I'. [Tonos, T. . KoxxeBuukona, C. I1.
Hanko. — 7-¢ wm3n., uenp. - M. : OO0 «H3parensctBo ACT»: OOO
«U3marensctBo «Mup u OGpazoBanuey, 2014. - 816 c.

10. Knerenuk [[. B. COopHUK 3a/1a4 IO aHATUTUYECKOH reomeTpun [ TekcT]
: yue0. mocodue ans Bry3oB / . B. Knerenuk ; moa pen. H. B. E¢umosa. - CIIO.
. "CrnenmanpHas nmureparypa’, 1998. - 200 c.

11. KynopsBues B. A. Kparkuii kypc Bbiciieii mareMatuku [Tekcrt] : yueO.
nocodue / B. A. Kynpsisues, b. [1. lemunoBuu. - 4-¢ u3f., nepepad. u gom. - M.
: Hayka, 1975. - 624 c.

12. ITuckyno H. C. JdudpdepeHumanbHoe ¥ UHTErpaIbHOEC MCUUCIICHUS:
st BTy30oB. [Tekcr] : yued. mocodue / H. C. ITuckyHoB. - 13-¢ u3n. - M. :
Hayxka, 1985. - 560 c.

13. COopHuK 3anay no maremaTuke i BTy30B. Y. 1. JIuneitnas anreOpa u
OCHOBBI MareMaTudyeckoro aHammsa [Tekct] : yued. mocobue / moxa pen.. A. B.
E¢umosa, b. I1. JlemunoBuua. - M. : Hayka, 1981. - 464 c.

14. COopHuK 3ama4 no mareMmaruke it BTy30B. Y. 2. CnenumanbHbe
pasaenbl MaTeMaTHyeckoro aHanmsa [Tekct] : yued. mocodue / moxa pen.: A. B.
E¢umosa, b. I1. JlemunoBuua. - M. : Hayka, 1981. - 368 c.

15. neiinep B. E. Kparkuii kypc Beiciieii marematuku. B 2 1. [Tekcr] :
yue0. nocooue / B. E. llueiiaep, A. M. Cnyukuii, A. C. IllymoB. - 2-¢ u3na,,
nepepad. u gon. - M. : Beicui. mkona, 1978. - 328 ¢.

B) METOAMYECKHE YKAZAHHS:

1. MeTtommyeckue peKOMEHIAUA U COOPHUK MPUMEPOB JIJIsi BBITOJTHEHHS
VHIUBUIYAJbHBIX 3aJaHUiA 1O BhICLICH Mmaremaruke. Pasnen: «JIuHehHas u
BEKTOpHast ajnreOpa» AJid CTYJEHTOB WHKCHEPHBIX, JJICKTPOTEXHHUYECCKUX H
SKOHOMHWYECKUX HaIpaBjCHUN MOATOTOBKU [DJIEKTPOHHBIN pecypc] / cocT.: B.
B. Manwii, /[. B. Mansiii, B. C. lllenokos. - Jlyranck : JIHY um. B. [lams, 2019.
- 156 c.

2. MeTtoauueckue yKazaHus K MPAKTHYECKOW padoTe MO JUCHHUIIIMHE
“Beiciiasi matematuka” [OnekTpoHHbli pecype] . U.1 : Jluneitnas anreOGpa u
aHasmTU4eckas reomerpus / coct.. B. B. Manwiid, /. B. Mansiid. - Jlyrauck :
JII'Y um. B. Ilang, 2015. - 82 c.

3. Meroauyecknue ykazaHus K MPAKTUYECKOH padoTe MO JUCIUIIIMHE
“Bpiciiasi matematuka” [OnekTpoHHbId pecype] . Y. 2 : JluddepeHimansHoe

12



ucunciienue / coct.: B. B. Manwiid, /[. B. Mansiid. - JIyranck : JII'Y uMm. B. [lans,
2015.-71 c.

4. MeroanyecKnue yKa3aHWs K NPAKTHYECKOW paboTe Mo AUCUMIIIMHE
“Beicmias Marematuka® [OnexkTpoHHbli pecypc| . Y. 3 . HuterpanbHOE
ucunciienue / coct.: B. B. Manwiid, /[. B. Mansiid. - JIyranck : JII'Y um. B. [lans,
2015.-70 c.

5. MeTtoauveckue yKa3aHWsi K MPAKTUUYECKOW paboTe MO IUCLUILUIAHE
“Bpicinas maremaruka” [OnexkTpoHHbId pecype]| . U. 4 . DOyHKOMM MHOTIHMX
nepeMeHnbiX. [luddepenumnansueie ypaBHenus / coct.. B. B. Mausrnii, J[. B.
Mamnwiii. - JIyranck : JII'Y um. B. dans, 2015. - 67 c.

I') HHTePHET-PeCcypchl:

MuHUCTEPCTBO HAyKX M BhIcHIero oOpaszoBanus Poccuiickoit denepanuun
— https://minobrnauki. gov.ru/

denepanpHag ciy:k0a 1Mo Haa3opy B cdepe oOpa3oBaHUS U HAYKU —
http://obrnadzor.gov.ru/

[Topran ®eacpanbHBIX TOCYIAPCTBEHHBIX 00pPa30BATEIbHBIX CTAHAAPTOB
BbICIIErO 00pa3oBaHus — http://fgosvo.ru

®denepanbHblil mopran «Poccuiickoe oOpazoBanue» — http://www.edu.ru/

Hudopmanmonnas cucrema «EquHOe OKHO J0CTyna K 00pa3oBaTelIbHbIM
pecypcam» — http://window.edu.ru/

denepalibHblii HEHTP WHPOPMANMOHHO-00PA30BATENBHBIX PECYPCOB —
http://fcior.edu.ru/

DJIeKTPOHHBIE OUOJIHOTEYHbIE CHCTEMBI H PeCypPChI

OneKTpOHHO-0uOmmoTeuHas cuctema «KOHCynbTaHT —CTyAcHTa» —
http://www.studentlibrary.tu/cgi-bin/mb4x

DNEKTPOHHO-OMOIMOTEYHAS cucTema «StudMed.ru»
https://www.studmed.ru

NudopmanuoHHbIH pecypc OnduoTeKH oOpa3oBaTebHOMI
OpraHu3anuu

Hayunas 6ubnuoreka umenn A. H. Konsiea — http://biblio.dahluniver.ru/

8. MarepuaibHO-TeXHHYECKOE 00eCTieYeHHEe JUCIIUTIIHHbI

OcBoeHne mucUMIIMHBL «MaremMaTuka» MPEANOaaracT MCIOJIb30BAHUE
AKaIEMAYECKUX AyIUTOPUH, COOTBETCTBYIOIIUX NCHCTBYIOIIMM CAHUTAPHBIM H
ITPOTHBOIOKAPHBIM ITPaBUJIAM U HOPMaM.

[Tpouee: pabovee MeECTO MpenoAaBaresl, OCHAIICHHOE KOMIBIOTEPOM C
noctynom B MHTEpHET.

[TporpaMMHO€E 0OECTICUEHHE:!

BecmiaTtHoe
DYHKIHOHAJIBHOE
NporpaMMHoe CcbLiku
HA3HAYEHHE
o0ecreyeHue
. ) https://www.libreoffice.org/
Odpucnbiit naxer Libre Office 6.3.1 https://ru.wikipedia.org/wiki/LibreOffice
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OneparmonHast

https://ubuntu.com/

cucreMa 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
ITouTOBBII KITUEHT Mozilla Thunderbird | http://www.mozilla.org/ru/thunderbird
Daiin-mMeHeKep Far Manager http://www.farmanager.com/download.php
ApxuBaTop TZip http://www.7-zip.org/
Tpadeckuii G]lV[P (GNU Image httpf//vxfww.gimp.org/ »
Manipulation http://gimp.ru/viewpage php?page id=8
PEAAKTOp Program) http://ru.wikipedia.org/wiki/GIMP
PenaxTop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuorietiep VLC http://www.videolan.org/vlc/
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Hacoopr

(poH/Ia OLIEHOYHBIX CPEACTB MO Y4eOHOH TUCHHUILIHHE
«Maremaruka»
Ilepevyens koMneTeHUMI (3JIEMEHTOB KOMIIETCHIUIT ), pOpMHUPYyeMbIX B

pe3yJabTare 0CBOCHUSI YUeOHOI JUCHUILTHHBI

Ne Kon DopMyIupOBKa KonTponupyemslie Otarnbl
1/ | KOHTPOJIUPYEMOit KOHTPOJIUPYEeMOt TeMBbI yueOHOM dbopMupoBaHUs
KOMITETEHIINU KOMITETEHIINH TUCIUTUTHHBI (cemecTp
U3YUYCHHS)
1 | VK-1 criocobeH Tema 1. 1
OCYLIECTBJIATh  NMOMCK, | JInHeiHas anreOpa (HayaIbHBIN)
KPUTHYECKUH aHanu3 u | Tema 2. 1
CHHTe3 HWH(pOpMauuy, | AHAIUTUYECKAs (HayaIbHBIN)
NPUMEHATh CUCTEMHBII | reoMeTpust
NoAXoA Ans peweHus | Tema 3. 1,2
MOCTABJICHHBIX 33134 MaremaTuueckuii (HayaIbHBIN)
aHaJIN3
Tema 4. 2
Huddepenumnanbubie (HayaIbHBIN)
ypaBHEHHUSI
Iloka3aTesin U KpUTEPHH OLCHUBAHUSI KOMIICTEHIIHIA,
OIMIHCAHHUC IIKAJI OHCHUBAHUSA
Ne Kon Ilokasarens ouenuBanus |Kontpomupyemele | Haumenosanue
1/ | KOHTPOJNUpPyeMOH | (3HAaHUS, YMEHUs, HABBIKK) | TeMbI y4eOHOM OLIEHOYHOI'O
KOMITETEHIINU JVICLIUTUTHHBI CpeacTBa
I. | YK-1 3HATh! cucreMy | Tema 1, DpOoHTANBHBIE U
KaTeropuii u  MeTonoB, | Tema 2, WHAWBUAYAJIbHBIC
MO3BOJIAOIIUX Tewma 3, OIPOCHL,
OCYILECTBJISIET nouck | Tema 4 KOHTPOJIbHBIE
HEoOXomuMon padoTsr;
uHpOpMAaLUY,  ONMUPAsACH JIOMAIlHNE
Ha pe3yJbTaThl aHaIu3a 3a/laHus,
NOCTABJICHHON 3a1a4H. MPOMEKYTOUHAS
yMETb! pa3pabarbiBaeT aTTecTauus
BapHUAHTHI peueHus (3auet/3K3aMeH)
npoOJIeMHON CUTyauuu Ha
OCHOBE KPUTHYECKOTO
aHanu3a TOCTYITHBIX
UCTOYHUKOB MH(POpMALIIHL.
BJIAJIETh: HaBBIKAMHU
BbIOMPATh  ONTHUMAJIbHBINA
BApPHAHT PELICHUS 3a/1a4H,
apryMEHTUPYSI CBOH
BHIOOD.




®OH/bl OLEHOYHbIX CPEACTB MO AUcCUUNIMHE «MaTeMaTuKa»

BOI'IpOCbI nns (*)pOHTa]'IbeIX n NHoNBMAyas/ibHbIX OMNMpPOCOB:

Tema 1. luneitHas anre6pa.

1 Kakwue CUCTEMBI NNHENHbIX anrebpanyeckmx  ypaBHEHWIA Ha3bIBaKOTCA
OnpefeneHHbIMU, HeonpeaeneHHbIMU, HECOBMECTHbIMU?

2. Kakoi1 siBnfeTca KBafpaTHas CUCTEMA JIMHENHbIX anrebpanyecknx ypaBHeHWUiA, ecnu ee
onpefenuTesib paBeH HyM0?

3. Kakoii fomkHa ObiTb cuCTemMa fIMHERHbIX anrebpanyeckux ypaBHEHWI, 4YTOObI ee
MOXHO 6b1/10 pewwaTs MeTogom Kpamepa?

4. CucteMa /NUHeRHbIX anrebpamyeckux ypaBHeHWi pellaetcs MetofoMm [aycca. Kak
y3HaTb, YTO OHa OnpejesieHHas, HeonpeneneHHas, HeCOBMeCTHasA?

5. Urto Takoe matpuua? Kakumy moryT 6biTb Matpuubl?

6. Kakne matpuubl MOXHO MepeMHOXaTb? Kak OHW MepeMHOoXarTca?

7. YTO Takoe onpegennTenb BTOPOro nopsgka?

8. UT1o Takoe onpefenutesib TPETLEro nopsagka?

9. YTo Takoe MUHOP 3neMeHTa ai} onpegenutens?

10. YTo Takoe anrebpanyeckoe gononHeHune anemeHTa afl onpegenutena?

11. YT0 3HAUMT PasnoXunTb ONpeaennuTenb Mo 3eMeHTaM CTPOKWU Uan cTonoua’?

12. Kakasd MaTtpuua HasbiBaeTcsd 0OpaTHOM MO OTHOLWEHWK K [aHHOW KBajpaTHOW
marpuue?

13. Kak 3anucaTb KpPaMepOBCKYH CUCTEMY /MHEMHbIX anrebpamyeckux ypaBHEHWIA B
MaTpU4YHOl (opme?

14. Kak nocTtpouTb 06paTHyH MaTpuuy AN AaHHOW KBajapaTHOW MaTpuubl €
onpegenuTenem, OTAMYHbIM OT HYNA?

15. YTo TaKoe BEKTOP? ero gnmMHa? opT BeKTopa?

16. CchopmynupyiiTe cBONCTBa onepauunn CNOXKEHNS BEKTOPOB.

17. Mpwu Kaknx ycnosmax: 1) jo +b| = |a| + |b|? 2) |9 + b\ = |a| —|b]7

18. Kakme HeCKONIbKO BEKTOPOB Ha3blBAlOTCH NNHEWHO 3aBUCUMbIMU?  NIMHEAHO
HEe3aBUCUMbIMU?

19. Kak reomeTpuyecku pacnofnaralTcs napa WAM TpoliKa BEKTOPOB JMHENHO
3aBMCHMbIX BEKTOPOB? /IMHENHO HE3aBUCMMbIX BEKTOPOB?

20. UTto Takoe 6a3nC HEKOTOPOro MHOXEeCTBa BEKTOPOB? KOOPAUHATbl BeKTopa B
BbibpaHHOM 6asuce?

21. ChopMmynupyiiTe NpaBuI0 CMOXEHWS ABYX BEKTOPOB, 3aflaHHbIX Pa3/ioXeHUsMu B
HeKoTopoMm 6asuce.

22. Cchopmynupyiite NOHATME MPAMOYTrONbHOr0 6asmca M NPSAMOYro/ibHOW [LeKapToBOWA
CMUCTEMbl KOOPAUHAT.

23. YTo Takoe CKanApHOe, BEKTOPHOE M CMELLUaHHOe NMpou3BefeHne X BeKTopos? Kak ux
BblUMCNATL? MepeuncnnTe nx CBOMNCTBA Y reOMETPUYECKMNIA CMbIC.

Tema 2. AHaIMTNYECKasa reomeTpus.

24. YTto Takoe anrebpauyeckas nuHua? Cdopmynupyiite Teopemy 06 MHBApUAHTHOCTM
nopsaka anrebpanyeckoi MHUN.

25. Hanunwwure PaBEHCTBA, BblipaXxatoliue ycnosus napansienbHOCTU n
nepneHAnKYNAPHOCTU ABYX NMPAMbIX Ha MIOCKOCTMW.

26. lNoyemMy MNOCKOCTM M TOMbKO OHWM Ha3blBAOTCA MOBEPXHOCTAMKU 1-ro nopsigka?

27. Uto Takoe annunc? CdopMynupyinTe CBOWCTBO (HOKaNbHbIX PaAnyCOB TOYKM
annunca. Hagmute KOOpANHATLI LEHTPa CUMMETPUN, MOSYOCH.



28. Kakne npsamble Ha3blBAlOTCA acuMnToTamu runepbonbl? Hanuwinte ypaBHEHUS
acumMmnToT runep6onbl 4xr —9y 2 — 36.

29. Mpamas L 3afaHa ypaBHEHUEM C YI/1I0BbIM KO3I(PMULMEHTOM Yy —KX + b. MoscHUTe
reoMeTpuyeckuii CMbIC K 1 b.
30. MpaAmble L+ n Lz 3apaHbl ypasHeHuamu Liiy=kix+hl, L2:y=k2x+b2.

HanuwwnTe ycnosnsa napannenbHoCTU U NePNneHanKynapHoOCTN 3TUX NPAMbIX.
31. Kak reomMeTpuyeckn 06bACHUTb, YTO CUCTEMA YPABHEHWUIA

(42X + Bry + C2= o

ABNAETCA  HECOBMECTHOW?  COBMECTHOW W  HeonpeaenéHHOW?  COBMECTHOW MU

onpeLeneHHomn?

32. Npn  KakoMm YyCNOBMM TMIOCKOCTb M nNpAMas B MPOCTPAHCTBE MapaniefibHbl?
nepneHauKynapHbl?

33. HannwwnTe ycnosue nepneHaNKynapHOCTU NPAMbIX B MPOCTPaHCTBE.

34. Hannwunte o6uiee ypaBHeHME NJ0OCKOCTU. KakoB reoMeTpMYeckuid  CMbICA
KO3 (PMUNEHTOB YpaBHEHUA?

35. HanuwunTte ypaBHEHMEe MAOCKOCTU, Mpoxogsdwei yepe3 3 3afaHHble TOYKM
M1(x1;¥1 M2(x2;y2;22), M3(x3;y3;z3).

36. 3anuwinTe ypaBHeHMe NAOCKOCTW, NMPOXOoAslleli Yyepe3 AaHHy Touky MO(x0;y0;za)
nepneHanKynapHo sektopy = (/1; B, C).

37. Uto Takoe annuncon? Kakumu NHUAMWU ABNAKOTCA ero CeyeHWss KOOPAMHATHbIMU
MIOCKOCTAMMW B NMPAMOYrO/IbHOM 4eKapTOBOWN CUCTeMe KOOPAUHAT?

38. B Kakom cnyvae 3nnuncouj HasblBaeTcs 311MNcougomM BpalleHna? Mpu BpaweHuun
KaKoW (hurypbl 1 BOKPYT Kakol ocu OH o6pasyeTca?

39. Kakoii cummetpueli o06nagatoT OAHOMONOCTHbLIA W [ABYMNONOCTHbIA runep6oiounabl,
napaéonoungbl n noyemy?

40. Hanucatb ypaBHEHWUA NIMHWIA, 00pasylLMXCA B CEYEHUM KOOPAUHATHbIMM
MJoCKOCTAMM runep6onongos 1 napabosonaos, 3afaHHbIX KaHOHWUYECKVMW YPaBHEHUAMM.
HapncoBaTb 3TV NNHUN.

Tema 3. MaTemaTNyeCKuii aHam3.

41. Kakoe 4yncnoBoe MHOXECTBO Ha3blBAETCA OrpaHUYeHHbIM CBEPXY?
42. Kakoe 4ncnoBoe MHOXXECTBO Ha3blBAETCA OrpaHUYeHHbIM CHU3Y?
43. Kakoe 4ncnoBoe MHOXXEeCTBO Ha3blBAeTCA OrpaHUYEHHbIM CHU3Y?
44. Y10 HasblBaeTCsA TOUHOW BEPXHEN rpaHuLLen YACNOBOT0 MHOXECTBA?
45. Y10 Ha3blBaeTCA TOYKON HVKHEN rpaHuLeli YNCI0BOr0 MHOXeCTBa?
46. YT0 HasbiBaeTCs MoAynem AeACTBUTENbHOrO Yyncna?

47. Tpn Kaknux ycnosusax lic+y| = x| + |y|.

48. Mpwn kakux ycnosusax |& -|-y| = —&| + |y|-

49. HanuwunTte HepaBeHCTBa, CBA3bIBaKOLWME MOAY/b CYMMbl M PasHOCTW [BYX 4YucCen C
CYMMOW 1 pa3HOCTb UX MOAYNEN.
50. N306pa3mnTe rpaimk PyHKUMKU Yy = sign X.

51. N306pa3unTe rpamk pyHKUMKU y = [I] - Lenas 4yacTb ymcna x.

52. CopmynupyiTe Teopemy 0 npegene OrpaHuUYeHHOoM MOHOTOHHOW
(hyHKUMM(NocnenoBaTelbHOCTH).
53. favite onpegeneHune noHaTus lim f{x) = A Ha a3blke S —e.

54. fainTe onpegeneHue noHATus lira f(x) — A, MCNonb3ys NOHATNE BECKOHEYHO Masoi

yHKUMM Npux  a



55. ChopmynupyinTe TEOpeEMY 0 CXKAaTOl NEPEMEHHONA.
56. Cchopmynupyinte Teopemy 0 npefenbHOM Nepexofe B HEPaBEHCTBE.
57. Chopmynupyinte Teopemy 00 OrpaHMYEHHOCTU (QYHKUMW, UMEKOLEH npeaen npwu

58. ChopmynupyinTe Teopembl 0 Npeaenax CymMmmbl, NPON3BEAEHUSA U YACTHOIO PYHKLMIA.
59. ChopmynupyinTe onpegeneHme noHatus lira /(*) = A Ha A3blke S —s.

60. Cchopmynupyiite onpegeneHve noHatma lira /(*) = A Ha a3blke & —e .
A.

61. Oalite onpegeneHne noHatusa lira fix)

62. [lainTe onpefeneHne NOHATUSA %i;aq:_f(x) A

63. [lainiTe onpeaeneHne NOHATUSA )IJ;?_I f{x) = A

64. HanuwunTe nepsblii 3aMeyaTesibHbI Npesen v npejensl, CBA3aHHbIE C HUM.
65. HanuwunTe BTOPOi 3ameyvaTesibHbIl Npeaen v npefenbl, CBA3aHHbIE C HUM.
66. [lainTe onpeneneHne noHatus lira f(x) = +00.

67. 27.[aiTe onpegeneHve noHatua lira f(x) = 00

68. icnonb3ya onpeaeneHne Npon3BOAHON, HanguTe Y (4), ecnny = TIX

69. [eOMeTpPMUECKNA CMbICT MNPOWM3BOAHON. HanuwmnTe ypaBHEHME KacaTeNbHOW K
rpamky QyHKUMn y = arctgjr B touke x = 1.

70. HaiiguTe yrnbl, Noj KOTOPbIMW NEPECEKAOTCAa MIMHUN N- + y2 = 8,y2 = 2X.

71. MpuBeante npumep GQYHKLUMK, rpagmMK KOTOPOM WMeeT B HEKOTOPOM TOuKe
BEPTUKANbHYHO KacaTes/ibHYHO.

72. Haiigute fl1 (1) (1), ecnn f{x) = \x — 11 CyuectyetT an f {1)?

73. Haigute y», ecnu: a) y = 1n(g; -m*a2+ n:2); 6) y = arctg

74. YTO MOXHO CKa3aTb 0 AN(HepeHLMpyemMocT CyMMbl YHKUNMIA /(X) + a{X) B TOuKe
X — ecnn, B 3TOW Touke: a) (yHkuma f(x) auddepeHumpyema, a GyHKUMa L(X) He
o epeHunpyema? 6) 06e gpyHkumm f(x) n g(x) He guddepeHumpyembl?

75. Vicnonb3ys onpegeneHune, nNoKaxuTte, 4To QYHKUMA Y = X 2—2X auddepeHuympyema
B TOUKE X = 2 U HaliguTe eé anddepeHumnan B 3TON TOUKe.

76. AABNSETCA NN HEMPEPbIBHOCTb (PYHKLMW B AAHHON TOYKe [LOCTATOYHbIM YCNOBUEM
anddepeHumpyemocTn? OTBET 060CHOBATb C MOMOLLbIO NpUMepa.

77. AN Kaknx yHKUWIA guddepeHunan paseH npupawieHuto? Mpuseante npumep.

78. ChopmynupyinTe, B UYEM COCTOUT TeOMeTPUYECKUin n  (U3NYECKUIA  CMbICH
andhepeHymana.

79. YTo NOHMMaEeTCA NOL UHBApPMAHTHOCTLIO POPMbI NepBOro guddepeHymana?

80. Vicnonb3ya ¢opmyny Ana  BbluUCNeHUA auddepeHumana, Hangute civ, ecau

Yy = X *sinXx + cOSX.
81. MycTb y = sinx, X = cost Kakve un3 cnegylowmx paBeHCTB CrpaBes/vBblI:

82. Moxet nu cywecTtsosatb f" (x0), ecnn He cywectsyet /'(xq)?

83.H anpgwurTteecnn/(a) = Inx -n.

84. Bbluncnure, ncnosnb3ys npasunno NonuTans:
g4, X-o3nr-wng? ——

) g0 g
85. Hanuwwute dopmyny Telinopa angd yHkuum f(x) c octaTouyHbIM Y/IeHOM B (POpME:

a) MeaHo; 6) JlarpaHxa.



86. Paznoxnte qoyHkumto fix') = Incos x no popmyne MaknopeHa 40 YNEHOB C j:4.

87. C nomouibio opmynbl MaknopeHa WAM KaHOHUYECKUX Pas3NOoXEHWn nony4yuTe
NPpUGNMXEHHYIO  hopmyny  (orpaHuumMBascb  4YneHamy nopsgka x2) A0 QYHKUWIA:

88. Haiigute uncna a n b tTakne, uto lira m

89. Uccnepyinte DYHKUMK n noctpouTe nx rpauKkm:
U->"U+4> _
a)y 4 39y =4 By =Vl

90. Kakoli M3 KOHYCOB, OMWCaHHbIX OKOMO [JaHHOro wapa paguyca R, wnmeer
HauMeHbLLWA 06BbEM?

91. Kakasa (yHKUMS Ha3blBaeTcAd MNepBOoOOPasHOM MO OTHOWeEHU K (yHkuum f(x),
3aflaHHON Ha JaHHOM NPOMEeXYTKe?

92. Yem oTnmyaroTcs fBe nepBoobpasHble PYHKLUMWU AN OJHON N TOW e (DYHKUMM Ha
OZlHOM ¥ TOM Xe NMPoMexyTKe?

93. B uem cOCTOUT CBOWCTBO IMHERHOCTU AN HEONPEAENEHHOr0 UHTerpana?

94. 3anuwnTe GopmMyny MHTErpMpoBaHMSA Mo YacTAM B HeonpeneneHHOM UHTerpane.

95. Kakyto noACTaHOBKY HY>XHO BbIMOJIHUTD ans pauuoHanusaumnm
nHterpanal /1 (%fx,Sfx) dx?

96. YKaXuTe paunoHann3npyouLyo noacTaHoBKY Ans nHterpana/ R

97. Kakoli uHTerpan HasblBaeTcs HebepyLumeca?
98. ChopmynupyiiTe 0CTaTOUYHOE YC/OBUE CYLLLECTBOBAHNS MepBO0OPa3HOiA.
99. Uemy paseH / F*(ir) dxI / dF(x)?

100. Yemy paBHa Npon3BOLHAA HeONpeLeseHHOro uHrerpana?
101. Mokaxute, 4yto  GyHKuum  Fl (x) = —*co32x\ R2(x) = sin2x  gBnatoTcA
nepBoo6pasHbIMW OAHOW U TOM XXe (PYHKLUN Ha YNCOBOI OCK.

102. AokaxuTte crpaseniMBOCTb thopmy bl ans Tabnn4yHoro
nHTerpana/xndx;(un ¢ —1).

103. JokaxuTe crnpaBeanBoCcTb hOPMy bl 418 TabNNMYHOro uHTerpana /  ?X ,,.

104. Bbluncnute unterpan / ,, dk— ;(q ——> 0), CBEAS €ro K TabNu4HOMYy.
105. Bbluncnnte nHTerpan cBefsa ero K tabnmyHomy.
106. Bbluncnnte uHterpan / +q cBefs ero K TabnmyHomy.

107. BblyncnuTe ¢ MOMOLLbIO MHTErPUPOBAHKA MO YacTam / X esin ax dx.
108. 3anuwnTe WHTerpanbHyd CyMMY, COCTaBfleHHY and  (yHkummn f(x) Ha
npomexyTke [a; b\. O6BACHUTE CMbICN BEANYNH, BXOASLLIMX B hopmyny.

109. Kakoil reomeTpmMYecKnii CMbICT UMEET OMpefeneHHbIA MHTerpan [ (x) dx, rge
/(*) - HenpepbIBHas HeoTpuuatenbHas PYHKLUNA?

110. Cchopmynupyiite [OCTATOYHbIE YCNOBMA WHTErpupyemoctun QyHkumm/(g\) Ha
KOHEYHOM npomexyTke [1, b].

111. Kakas (yHKLMSA Ha3blBaeTCA MHTErpupyeMon Ha npomexyTke [a, b]?

112. Yemy paBeH f bFhjc) dx? / bd.F(x)?



113. Cchopmynupyiite HeobXOLMMOE YCNOBME  WHTErpupyeMocTu  (yHKUWW  Ha
npomexyTke \a,b\

114. Yemy paBeH onpefeneHHblii MHTerpan oT HeYeTHOM (YHKUMN N0 CUMMETPUYHOMY
npomexyTky [—a; a] ?

115. Ecnu npegenbl MHTErpMpoBaHNA NMOMEHATb MecTamu, TO KakK M3MEHUTCA BennvnHa
NHTerpana? Bbipa3uTe 3TO CBOWCTBO (POPMYNONA.

116. ChopmynmpyiTe CBOWCTBO NMHENHOCTW ONPELENeHHOro UHTerpana.

117. CchopmynupyinTe CBOICTBO, CBA3bIBAlOLLEE 3HAKW (QYHKUMM W OMNpPefeNeHHOro
NHTerpana Ha npomexyTke [, b\

118. ChopmynmpyinTe CBOWNCTBO 06 MHTErpupoBaHUM HepaBeHCTBA MeXAY (YHKUMAMU
Ha npomMexyTke [, B\

119. CopmynumpyinTe CBOMCTBO 006 OL,EHKE MOAYNA ONpefeneHHOro NHTerpana.

120. CchopmynupyinTe TeOpemMy O CpefHem [Ans ONpeAeNieHHOro WHTerpana oT
HenpepbIBHON PYHKLMK.

121. 3anuwnTe hopmyny HboTOHa - JleitbHuMua.

122. MNprBeanTe reoMeTPUYECKYID  MHTeprnpeTaumio TeopeMbl O CpefHeM  Ang
OMpPEeLEeNeHHOro nHTerpana.

123. YTo Takoe cpegHee (UHTerpanbHOe) 3HavyeHue GyYHKUUW [(N1:) Ha NPOMEXYTKe
\a,b]7

124. ChopmynupyinTe onpegeneHne HeCOOCTBEHHOro uHTerpana 1-ro poja ¢
6eCKOHEYHbIM BEPXHUM MPeSesioM OT HENPepPbIBHON (DYHKLUN.

125. ChopmynumpyinTe onpegeneHne HeCO6CTBEHHOro uHTerpana 1-ro pojga ¢

6€CKOHEYHBIM HUXHUM Npefenom OT HEMPEPbIBHOW PYHKLMK.
126. Kakoi Heco6CTBEHHbI MHTerpan Ha3biBaeTCA abCoNOTHO CX0AAWLMMCS?

127. YKaxunTe, AN KakKMX 3Ha4YeHUI napameTpa p uHTerpan  » (a > 0) aBndeTcH
CXOAAWMMCS, a A1 KaKUX 3HAYEeHWUR - pacxogalmnmcs

128. 3anuwimnTte (opmynbl, BblipaXkatoliMe CBOWCTBO NMHEMHOCTU AN HECOOGCTBEHHOIO
MHTerpana ¢ 6eCKOHeYHbIM BEPXHUM MpesesioM.

129. Cthopmynupyiite npu3HaK CpaBHeHWS B KOHEYHOW Qopme Ha npumepe
HeCO6CTBEHHbIX UHTErpasios 1-ro poja ¢ 6eCKOHeYHbIM BEPXHUM MpPesesioMm.

130. UTo Takoe nonHbIn guddepeHynan pyHkunm z = f{x,y)?

131. 3anuwnte  GopmMyny, ONpeaenswrolyd  4YacTHYH  MPOU3BOAHYH  (PYHKUUK
z = /(B:,y) no nepeMeHHoi y B Touke Mo(x0,y0)

132. Kakas yHKUMSA ABYX apryMeHTOB Ha3blBaeTCcs g hepeHLnpyeMon?

133. 3anuwuTe opmyny, BblpaKalLwy NOMHbIA angdepeHyman pyHkumum z = f(x,y)

yepes eé YacTHble NPOU3BOAHbLIE.
134. 3anuwunTe ¢GopMyny, BbIpaXaKLWLYy0 BTOPOW MOMHLIA AuddepeHLman QyHKLUKN
r= yYy:yepes eé yacTHble MPON3BOAHbIE.

135. Kak cooTHOCATCA MeX/y c060i CBONCTBA HEMPEPBLIBHOCTU 1 ANG(EPEHLNPYEMOCTH
(YHKUUN ABYX NepeMeHHbIX?
136. Kakas ¢yHkumns z = f(X, y) HasbiBaeTCA HenpepbIiBHOW B Touke M,,(x0,y 0)?

137. Kak onpegensetcs eBKNMAoBo pacctosiHne p(M1rM2) mexay ABYMS TOYKaMu
T -MepHOro npocrpaHcTea?
138. Kakasl TouKa MHOXKeCcTBa E Ha3biBaeTCs BHYTPEHHEN? rpaHUYHOR?

139. YT0 Takoe 5-0KpPecTHOCTb TOUKM MO(3r[O\x ~ , , XM)9
140. Kakoe MHOXecTBO E Ha3biBaeTCA OrpaHUYeHHbIM? 3aMKHYTbIM? CBA3HbLIM?



141. Cchopmynupyiite onpegeneHuwe npegena GyHkuumn [(AT) = f(x,y) B TOuke
m\

142. ChopmynupyinTe TEOpPeEMY O PAaBEHCTBE BTOPbIX CMELIAHHbIX MPOM3BOAHBIX
GyHKUMKM z = f(xry).

143. Kak COOTHOCATCA MeXay co60ii cBoiCTBa AMDHepeHLNPYEMOCTH U CyLLEeCTBOBAHMS
MepBbIX YaCTHbIX MPOU3BOAHbLIX PYHKUMK z = (X, y)?

144. ChopmynupyinTe onpeaeneHne NnpomM3BoAHON yHKLMN
145. n = /(M) = /(jt,y,z) no HanpaB/eHntOo BekTopa 1
146. 3anuwmnTte ¢opmyny, BbipaXKalLWy MPoM3BOAHYK (yHKuMM n = f{x,y,z) no

HanpaefieHUtO BekTopa = (cosa, cosfi, cosy) yepes yacTHble MPOU3BOAHbIE (DYHKLUN W.
147. 3anuwuTe opmMyny, cBasbiBalowyto gradit 1 Npom3BofHY0 N B 3afaHHOW TOUKe

CKanspHoro nons it.
148. Kak cBfi3aHbl HarnpasneHWs Hambonbwero pocta QyHkumn un —f(x,y,z) c
BEKTOpOM grad it B paccmaTpuBaemoli Touke M(xry,z)7

149. BblpasuTe TakK ~7 1 rain”™ 4epe3 grad it B 3ajaHHON TOYKE CKansgpHOro nons u.

150. 3anuwunTe hopmyny ans NpPOuN3BOAHOM A CNOXHOIA DYHKLU MK
Z= z(It, f), it= It(j*y), V= 12(jty).

151. 3anuwmnTte Qopmyny Ans NPOWU3BOAHONA HEIBHOW  (hYHKLUWUK, 3aJaHHOM
ypaBHeHuem (g:y) = 0.

152. 3anuwuTte opMynbl AN NPOU3BOAHLIX —, — HESABHOW (YHKLMK, 3afaHHOWN

ypaBHeHueM: F(xry,z) = 0.

153. Cthopmynupyiite ornpegefieHne 10KanbHOro Makcumyma (loKanibHOro MUHWMYMa)
(yHKUuMK z = f(x,y) B Touke M ar2yo).

154. Chopmynumpyinte Heob6XxoauMmble YCNOBUS, a TakKXe [0oCTaTO4YHble YC/NoBMA
3KcTpeMyma yHKumm z = f(x,y).

155. CchopmynupyinTe npaBuno OTbICKAHUS HaMOOMbLIEr0 WU HAaMMEHbLUEro 3HauvyeHui
(yHKuumn z = f(x,y) B OrpaHMYeHHOI 3aMKHYTOW 06/1acTu.

156. UTo Takoe cTaumoHapHasa Touka yHkuumn z = f(x,y)l

157. Cchopmynupyiite onpefeneHne yYCNOBHON0O Makcumyma (QyHKUMM U — npu
csA3n <p(M) = 0 (paccmoTpuTe cnyyai ABYX WM TPeX MEePEMEHHbIX).

158. Chopmynumpyinte HeobXOAWMbIE YCNOBUS YCNOBHOFO 3KCTpPeMyma  (YHKLUU
n=~1(M) npu ceasm <p(M) = 0 no metogy JlarpaHxa (paccMoTpuTe cny4yan ABYX WM Tpex
nepemMeHHbIX).

159. ChopmynupyinTe Teopemy Beliepwitpacca 06 OrpaHMY4eHHOCTUM  (DYHKLMMK,
HEMpPEePbIBHON B 3aMKHYTOW OrpaHUYeHHOI 0bnacTu.

160. Cchopmynupyinte Teopemy Beliepwitpacca 0O CyL|ECTBOBaHWM HanMbONbLIET0 W
HaWMEHbLLEro 3HaYeHU PYHKLUKN, HEMPEPLIBHON B 3aMKHYTON OrpaHUYeHHOI obnacTu.

Tema 4. AndpdhepeHymanbHble ypaBHEHUS.
161. KakoB reomeTpuueckuini cmbicn ypaBHeHus y f=f(x,y) HanucaTb ypaBHeHue

KacaTenbHOW K MHTerpanbHON KpUBOI ypaBHEHNS Y 1—x 2y 2B Touke MO(1, 2).



162. flainTe onpegeneHne W30KAMHbI AuddepeHumanbHOro ypasHeHuns Yy e=f{x3y)
N30knuHbl ypaBHeHus Yy '=x:/y ectb: A) oKpyxHoctu; B) npambie; C) napabonsl; D)

runep6onsl; E) anauncel; F) HeT npaB, 0TBeTa.
163. [laHO ypaBHeHue yl=x2—2 x y. HanuwuTe ypaBHEHWE NMHUN BO3MOXHbIX

TOYEK 3KCTPEMYMOB €ero MHTerpabHbIX KpuBbIX. Caenante YepTéx.
164. Cthopmynupyiite Teopemy Kowwn gna ypasHeHusa y' = f(x,y). MNycTb J1 - o6nactsb,

B KOTOPOW BbINOSIHEHbI €& YCNOBMA 3TOr0 ypaBHeHUs. Kakue n3 nocnefyrowmnx yTBepXaeHNN’
crnpaeBefnmBbl: A) ero WHTerpajsbHble KpuBble MOTyT MMeTb paspbiBbl 1-ro poga B J1; B)

WHTerpasbHble KpMBble MOTYT UMETb Yr/1I0BON 3KCTpeMyM B H; C) MHTerpanbHble KpyBble MOTYT
nepecekatbca B $; D) WHTerpasibHble KpuBble MOryT 6blTb NPAMbIMU NUHUAMU; E) HeT
NpaBuIbHOTO yTBEPXAeHNA? OTBET 060CHOBATb.

165. PewwnTe 3agauy Kowwn: (1 + y2)dx + xydy =0; y(1)=1.

166. HaiiimTe BCe pelleHNs ypaBHeHUa xy' =y + a/ly2—x2

167. HaigmTe ob6wume peleHns (MHTerpanbl) ypaBHeHWA:

168. a) xy —2y=x3cosx, 6) 3/ +y = 1/.y2;B) {xa+*ya)fir + (x2y + y3}dy=0

169. HalignTe BCe NMHMKM, Y KOTOPbIX OTPE30K KacaTeNlbHOW MeXAy TOYKOW KacaHus u
ocbl0 abcuucc [JenuTca nomnonaMm B TOYKe TMepecevyeHWs C OCbH  OpAMHAT. YKasaHue:
Wcnonb3yinTe ypaBHeHWe KacaTeNbHON K KPUBOIA.

170. Chopmynupyinte Teopemy Kowwn ans ypaBHeHus y" =f(x,y,y'). Kakos
reoMeTpuyeckuii CMbIC/ HavanbHbIX ycnoBuid y(0) = —1, y*(0) = 1 gna 3TOro ypaBHEHUA?
N306pa3nTe NpuMONMKEHHO MHTErpasbHy0 KPUBYK B OKPECTHOCTM HayanbHOW TOYKWU, cuuTas
Ans onpegeneHHocTM y" > 0 B 3TOM OKPECTHOCTW.

171. HaiiTv 3HayeHune a, Npu KOTOPOM PYHKLMA Y = jc2 ABNSAETCH peLleHnem ypaBHeHUs

172. JaHo ypaBHeHue: y"3-bxy" = 2y'. C nOMOLIbHD KaKON MNOACTAHOBKN MOXHO

MOHWU3UTbL ero NopafoK? HanuwmnTe 06LWNIA BUS TaKUX YPaBHEHWUIA.
173. Halignte obwMe peleHns ypaBHEHWUI A METOA0M MOHMXeHUs nopsgka: a) y '=1nx\

174. Pewwute 3agauy Kowwn: yy "Ly )2-(y )3 y(1)=1, y™1)=1.

175. Kak Cc nomolbi0 (yHAaMeHTaIbHON CUCTEMbl peleHnidi Yy x), , yn(x)
3anucatb o6Lee peweHne ypaBHeHusa L[y] = 0? lNMoyemy HyneBoe pelleHne He MOXET BXOAUTb
B (hyHAAMEHTaNbHY CUCTEMY pEeLLeHW ypaBHeHusa L[y] = O?

176. aHo ypaBHeHMe: y" —5y'+ ay = 0. Npn KakoMm 3HauyeHUM a 4mucno 3 Oypet

KOPHEM  ero  XapakTepucTMYecKoro ypaBHeHuA? HalTu o6uwee peweHMe [aHHOIO
AnddepeHLnanbHOro ypaBHeHUs Npu HaliJeHHOM 3HaYeHUNn a.

177. NnHeliHoe ofHOpoAHOe AndpepeHLManbHOoe YypaBHeHMe 3-ro  nopsaka ¢
NOCTOSAHHBLIMU KO3(h(PULMEHTAMUN MMEET YacTHble pewwleHua: 1, sin3n 3To ypaBHEHUE MOXeT

nmetb Bug: A) y m—9y = 0; B) y'" —Uy'=0; C) y'um9y = 0; D) y,u+ 9y1= 0; E) Her
npaBubHOTO OTBETA.
178. PewnTte nuHeliHOe ypaBHeHue y" —2y' +y = ex/X MeTOAOM  Bapuauuun

NMPOU3BOJIbHbIX MOCTOSHHBbIX.
179. Haiignte o6ulee peweHWe JIMHEAHOrO HEOAHOPOAHOr0 YpPaBHEHUS MeTOAO0M
HeonpefenéHHbIX KO3PPULMEHTOB: y"'-y=2ex" X 2.



180. Haligute 4acTHOe pelleHWe NUHEWHOro HeoA4HOPOAHOro ypaBHeHus Y"-f-y=Aex,
yL0BMeTBOpAOLLee HayanbHbiM ycnosuam y(0)=4, y~0)=-3, MeTofOM HeonpenenéHHbIX

KO3(PhNLMEHTOB.
181. HaliguTe obLiee pelleHne cuctembl andhepeHumanbHbiX ypaBHEHU

182. Touka C Maccoli T [ABWXKETCA npaAMonuMHeriHo. Ha Heé [felicTByeT cuna,
NponopunoHanbHas Kyby BpeMeHW, MUCTeKWeMy OT MOMEHTa, KOrja CKoOpocCTb 6blfia paBHa Vv
(KoahhnumeHT nponopumoHanbHOCTU paBeH K). Kpome TOro, Ha TOYKY [elcTBYeT cuna

COMPOTMBEHUS  cpefbl, MPOMOPUUOHaNbHAA  MPOM3BEAEHUIO  CKOPOCTM U BPEMEHU
(KoahthnumeHT nponopynoHanbHocTK paBeH fet). Halignte 3aBUCMMOCTb CKOPOCTU OT BPEMEHM.

YKasaHue: NnpuMeHnTe 2-i 3aKoH HbloTOHa.

KpuTepumn 1 wkana oueHMBaHUA N0 OLEHOYHOMY CPeACTBY «PPOHTaNbHbIA U UHAWBULYANbHbIN
onpoc»
LLikana oueHnBaHnA Kputepuii oueHvBaHuA
oTNN4YHO (5) CtypeHT rnyboko ¥ B NOMHOM O0ObEMe Bnajeetr MpPoOrpaMMHbIM
maTepvanom. 'paMOTHO, MCYepnbiBalOLWe M JIOTUYHO ero u3naraet B
YCTHO UAW NUCbMEHHON thopme. Mpu 3TOM 3HAeT PEKOMEHAO0BaHHYO
NnTepatypy, NPoABASeT TBOPYECKWUA NOAXOL B OTBETAX Ha BOMPOCHI U
npaBubHO 0OOCHOBLIBAET TMPUHATbIE PELUEHUSA, XOpPOLO BnajeeT
YMEHUAMMU N HaBblKaMu MPU BbIMOSHEHUN NPAKTUYECKMX 3a4au.
xopowo (4) CTyfleHT 3HaeT nporpaMMHbliAi MaTepuas, rpamMOTHO W MO CyTW
n3naraetT ero B YCTHOW WAW MNUCbMEHHOW (hopme, [JoONyckas
He3HauyuTeNlbHble  HETOYHOCTM B YTBEPXKAEHUAX,  TPaKTOBKax,
OnpefiefleHNaX W  KaTeropuax WAM HEe3HaYMTeNbHOE KO/IMYEeCcTBO
owmnbok. Mpu 3ToM Bnaseetr HEOOXOAUMbBIMU YMEHUSAMMU W HaBblKaMu
NPV BbIMOJIHEHUN NPAKTUYECKUX 3a[aud.
ypoBnetsoputenibHo  CTyfleHT 3HaeT TO/bKO  OCHOBHOM  MPOrpaMMHbIA  maTepuarn,
(3) [ONyCKaeT HETOYHOCTK,  HefOCTAaTOYHO  YETKMe  (hOpPMYNUPOBKM,
Hemnoc/efoBaTe/IbHOCTb B OTBeTax, W3naraemblXx B YCTHOW WK
NMUCbMeHHOW ¢opme. Mpu 3TOM HEAOCTAaTOYHO BfafeeT YMeHUAMU U
HaBblKaMW MPW BbINOJIHEHUW NMpaKTM4Yecknx 3agad. fonyckaet go 30%
OLWMOBOK B U3naraeMblx oTBeTax.
HeyaoBneTsoputenibHO CTyAeHT He 3HaeT 3HAYMTENbHOW 4acTh NpOrpamMMHOro marepuana.
(2) Mpwn aTOM gonyckaeT NpUHUMNNANbHbIE OWKOKN B loKa3aTe/bCTBax, B
TPAKTOBKE TMOHATUMA W KAaTEeropuid, MNPOABNAET HU3KYIK KyNbTypy
3HaHWW, He BnajeeT OCHOBHbIMWU YMEHWAMU W HaBblKaMu nNpu
BbIMOJIHEHUWN NPaKTUYeCKuX 3agady. CTyAeHT 0TKa3biBaeTCA OT OTBETOB
Ha LONO/IHUTENbHBIE BOMPOCHI

TunoBble BapnaHTbl KOHTPOJIbHbIX pa60T:
Tema 1. JluHeiHas anre6pa.
BapnaHT Ne O
1 PewnTb cMCTEMY NIMHENHBLIX YpaBHEHNA MeToL0M Kpamepa
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Mx4+ 2x2-fx3=5
V2X XA 3xg 11

2. Bbluncnutb onpegennrtens

3. PelWnTb CUCTEMY NINHENHbBIX YPaBHEHWUIA MaTPUUYHbIM METOAOM

4. HainTn matpuuy, o6paTHy0 K JaHHOW

5. PewnTb cuctemy NIMHERHbIX YpaBHEHWA MeToA0M [Maycca

Tema 2. AHaIMTNYECKasa reomeTpus.
BapunaHT Ne O
[aHbl KoopanHathel BepwnH nupamungbl ABCD:

Havitu:

1) pnvHbl pebep AB, AC, AD.;

2) yron mexay pebpamun AB n AC,

3) yron mexgy pe6pom AD u ocHoBaHuem ABC,

4) BblumcnnTb nnowags ocHoBaHus ABC',

5) Bbluncnutb 06beM nupamuisl ABCD',

6) 3Has 06BbEM NupaMmuabl U naowaab eé ocHoBaHus ABC, HainTu BbicoTy ft nupamuasl ABCD',
7) HainTn ypaBHeHMe NNOCKOCTK ocHOoBaHMA ABC, KoTopas npoxoanT yepes Toukn A, B n C

8) CocTaBWTb KaHOHWYECKME YypaBHEHUA MPAMONM, KOoTopas MNpPOXOAMT 4epe3 BeplwuHy D
nepneHANKYNSPHO K MAOCKOCTN OCHOBaHUA O;

9) Haint Touky K nepeceyeHus nonyyeHHoOW NpsMoi ¢ NA0CKOCTbO OCHOBaHMA Q\

10) HaliTn paccTosiHMe OT BepwuHbl D nupamuabl A0 NAOCKOCTM OCHOBaHMA Q M CpaBHUTH
NONYYEHHbIV pe3ynbTaT ¢ A/IMHON BekTopa DK.
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Tema 3. MaTemaTuuyeckui aHanu3 («BBegeHne B MaTeMaTUYeCKUM

aHanms», cemecTp 1).
BapunaHT Ne 0
1. Halitn obnacTb onpefeneHuns 3ajaHHblX PYHKLUNIA.

n(1 4 n)
131 " x i |
2. Halitn npegensi.
2x34 4x24 3n.—8 xr— 415
3. Vicnonb3ys 3ameyvaTeNbHble NPeAesbl, BbIYNCANTD:
(bx 4 37
SB\3x4S/

4. HalAiTu npegenbl, NCNOMb3Ys IKBUBANIEHTHbIE BECKOHEUYHO Masible (YHKLNN.

1I'I(14-3f|:3) 0**_*)
Vira
Jf3—5x2 *A() X

5. WccnepgoBaTh (DYHKUMIO Ha HEMPEPLIBHOCTb, HATWM TOUKM pa3pbiBa PYHKLUM U YCTaHOBUTb
nx xapaktep. Caenatb CXeMaTUUYECKUIA YepTEX.

f(x) =224 1

Tema 3. MaTemaTwuyecknini aHanm3 («HeonpedeneHHbIn UHTerpan»,
cemecTp 2).

BapunaHT Ne 0
1. HaliTn HeonpeAeneHHbI MHTErpan, Ncnosb3ya Tabnnuy 1 ero OCHOBHbIe CBOMCTBA.

4dx
X- 4

2. HallTu HeonpefeneHHblA WHTErpan, MWCNONb3ys MeToh (OPMUPOBAHWUA CMeLnanbHOro
BbIpaXXeHUA Nof 3HAKOM AuddepeHumnana.

JV -3 2xdx x2—3n: 4 5{2x —3)cir
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3. HaliTu HeonpegeneHHblii WMHTErpan, MCNonb3ys MeTof 3aMeHbl MepeMeHHbIX W MeToj
WHTErpMpoBaHMs Mo YacTam

Fliued
Jv- &

4. HainTn HeonpefeneHHbI NHTerpan oT ApO6HO-paLMOHaNbHOM PYHKLMN

(8ma-f 2x2+ 4x —1)dx f 12 die
I x —1 Jx-+7*+ISJ

5. HainTn HeonpeeneHHbIl UHTErpan OT TPUFOHOMETPUYECKNX (YHKL WA

. 2—bx
| sin2;c mcos4xfir cosm 3 lsin3—dx

/

Tema 3. MaTemaTuyecknin aHanns («OnpeaeneHHblil MHTerpan», CEMecTp

BapuaHT Ne O
1 BblYNCNUTb ONpeaeneHHbIin NHTerpan:

2. BblunmcnnTb nnouwagb GUrypbl, orpaHNYeHHY TUHUAMK:

\x = 8cos t

y =*r, [y = 2sin31’

y =2-x'- T
Oo<t<

3. BbIUMCAUTb ANNHY AYTU KPUBOIA:
. 3(f —sint)
Yy = ] f = 2co30,
n(cosih). b = 3(1 —coat)' P (fr

n O< ¢ <
—<t<T

4. Bblumcnnte obbem (3afjava a) M naowanb NOBEPXHOCTU BpalweHua (3agava 6) Tena,
NOMYYEHHOT0 BpaLLeHNeM 3a4aHHON Gnrypbl BOKpYr ocn OX :

5. BblUNCNNTbL HECOBCTBEHHbI MHTErpan UM ycTaHOBUTb €ro PacXxoAnuMocCTb
13



Tema 4. AudpdepeHymanbHble ypaBHEHUS.
BapunaHT Ne 0
1 Haintn obwee peweHne nam pewntb 3agady Kowwun ana guddepeHumnanbHbIX YpaBHEHUA C
pasfensowMMmCcs NepeMeHHbIMN:

2. Haintn obuwee peweHne nam pewnTb 3agadvy Kowwu gns ogHOPOAHbIX AuddepeHymnanbHbIX
ypaBHEHWNN NepBOro nopsaka.

3. HaiiTn o6uine pelweHmns NMHenHbIX anddepeHyManbHbIX YpaBHEHWA NepBOro nopsaka:

e

y 1+ tgxy = —eo34; y
X

o2y
vy 2
X

4. Haiitn obuiee peweHne wan pewnTtb 3agady Kowwu gns gnddepeHumanbHbiX YpaBHEHWUN
BTOPOro nNopsfka, LONYCKalLWMX NOHNXEHNE nopsaaKa

5. HaiTu peweHna AuHeRHbIX AnddepeHUManbHbiX YpaBHEHWI BTOPOro nopsgka c
NOCTOAHHbIMU KO3(hhuLUMeHTamun

KpuTepun © LWKana OUEHMBAHMS MO OLEHOYHOMY CPeACTBY «KOHTPO/bHas

paboTta»
LLikana oueHnBaHua KpuTepuii oueHnBaHus
5 KoHTponbHasa paboTta BbIMOJIHEHA HA BbICOKOM YPOBHe (NpaBu/ibHble
oTBeThl faHbl Ha 90-100% Bonpocos/3agay)
4 KoHTponbHasa paboTa BbINOSIHEHA HA CpefHEM YpOoBHe (NpaBuibHble
OTBETHI faHbl Ha 75-89% Bonpocos/3afay)
3 KoHTposibHas paboTa BbINO/IHEHA HA HU3KOM YPOBHE (NpaBuibHble
O0TBeTbl AaHbl Ha 50-74% Bonpocos/3agay)
2 KoHTponbHasa paboTta BbIMOJIHEHA HA HEYLOB/NETBOPUTE/IbHOM

YpOBHe (npaBuibHble OTBETHI fAaHbl MeHee YeM Ha 50%)
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Tnnosble BapunaHTbl AOMalUHUNX 3a,an|/||7|:

CemecTp 1
BapuaHT Ne O

1. laHbl KOOpAWHATLI BEpPLUNH TpeyronbHuka ABC:
A(-8; - 3};B(4; -12); C(8; 10).
Heo6xoauMo HainTu:
LNVIHY CTOPOHBI
ypaBHeHMe cTop< N N WXYrNoBble KOIPHULNEHTHI;
yron ¢ mexay npsmbiMu n BC B pagnaHax;
ypaBHeHue BbicOTbl CD U1 ee AnnHy;
ypaBHeHMe MegmaHbl AE 1 KoopAnHaTbl ToOUkM K'mepeceyeHns aTol
MeamnaHbl ¢ BbicoTol CD,

- ypaBHeHMe npAMOi”, KoTopas MpOXOAMT 4Yepe3 Touky K
napannefnbHo K CTopoHe AB,

- KoopauHatel Toukn F(xFtyF'), kKoTopas HaxoAWTCA CUMMETPUYHO
TOYKe A OTHOCUTeNbHO nNpsamoi CD.

2. flaHo: Touka J1(2; 5) n npamasay — 1. Heo6xo4MmM0 COCTaBUTbL YpaBHEHNE TeOMETPUYECKOTO
MecCTa TOYeK, paBHOyAaneHHbIX OT 3aJaHHON Tokn A(XA,yd) n npamoliy —d.
Mony4yeHHOe ypaBHEHME NMPUBECTIN K NPOCTEMLIEMY BMAY U NOCTPOUTL FpauK KPUBOMA.

3. 3aiaHbl fBe CMCTEMbl IMHEWHbIX YpaBHEHWIA. PelwlnTb NepByto cuctemy Metogom Kpamepa.
MoNyyYeHHbIA NpU pelleHn MepBOA CUCTeMbl pe3ynbTaT NPOBEPUTb C MOMOLLbID MeTofa
06paTHOI MaTpuLbl. BTopyto cucTeMy pelwnTb ¢ NOMOLLb MeToga Maycca.

4. OaHbl KoopauHaThl BepwnH nupamugsbl ABCD:
A(2; -3; 1),5(6;1; -1), C(4 8;-9), D(2; -1; 2).
Heobxoammo:

3anucatb BekTopbl/13, AC, AD B opTOHOpManbHol cucteme {Iy, K]
N Hak TN MOAY/NIN 3TUX BEKTOPOB.

Haiitn yron mexgy sektopamu AB n AC.

Halitn npoekumwo BeKTopaBeKkTop AB
BbluncnnTb naowaab rpaH]

HaiiTn o6bem nupamugsl ABCD.
5. [laHbl KOOPAWHATbLI YeTbIPeX TOYeK: A A A

Heobxoammo:
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CocTaBuUTb ypaBHeHMEe MNJAOCKOCTU Q, KOTOopas MpPOXOAUT uepes

Touykn A, B n C.

CocTaBUTb KaHOHMYECKME ypaBHeHUs MpPsSIMONA, KOoTopas MPOXOoAuT
yepes TOUKY M nepneHanKynapHo K naockoctu Q.

HainTn TOYKM nepeceyeHns NoayYeHHON NPAMON C NAOCKOCTbIO Q 1

C KoopAuHaTHbIMY niockocTamun XOY,XO0Z, YOZ.
HaiTn pacctosHune oT TO4KM M Ao nnockoctu Q.

6. BbluncnnTb cnegytowme npegenst (He NoAb3yscb nNpasuaoM Jlonutans).

X3- 2x2+3 2+ 2 2x —3x —2
ra Wa _ |
3p:2-f2x —1 xA-rx2+ 34 -f 10

J+13x2+ 9x 4-6

H—@ﬂ + 4xV

ra -

. |vﬂ‘+2
lira

ar-f0 \JC -f 31

7. 3agaHHy0 yHKUM0 y = f(X) nccnegoBatb Ha HENMPepPbIBHOCTb U BbISCHUTbL XapakTep TOYekK
paspbiBa. Chenatb cxemaTU4ecKunin rpamk

/00 = 42-*

8. HainTn nepByto NPOU3BOAHYH Y'X 3a[aHHbIX PYHKLMWIA:
y=,-1,(2+e" + 2Ve- +e-+1)
y - 2(311 -

oo VT y = S"V3+ 3. A

9. HaliT nepByt0 NMPOM3BOAHYIO Y IX 3afaHHbIX (PYHKLWIA:
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10. OaHa ¢yHKuma y = f(x) wn gBa 3HauyeHus aprymeHta x.L m x2. Heob6bxoaumo Haitu
NPUOAMKEHHOE 3HaYeHUe AaHHON (DYHKLMMW NPU X = X2, UCMOMb3YS ee 3HaYEeHUe NMpu X = XK
3aMeHssa npupocT Ay dpyHKumny = f(x') cooTBeTCTBYHOWUM anddepeHumanom dy.

y = \f3x2+ 3n —16; y = cos(x);
X, =4:*2= 394 X, =60-: x2=6Y

11. BbINONHUTb NOMHOE MUCCMeA0BaHMe 3aaHHbIX (YHKUNIA 1 MOCTPOUTL UX TPAtINKK:

12. Ncnonb3ya meToabl AnddepeHLManbHOIO BbIUMCNEHNS, PeWNTb chefytoline (Quanyeckne
KEVECTZR

1 Mpy NOArOTOBKE K 3K3aMeHY CTYAeHT 3a t gHel nsyuvaeT {—24H0

yacTb Kypca MW 3ab6biBaeT (a-£)-t0 4acTb. CKONbKO [AHE/ HYXHO NOTpaTUTb Ha

NoAroTOBKY, 4TOObI Oblfla M3yyeHa MakCMManbHas 4acTb Kypca? PelwunTb 3agayy npu
yCcnoBumn, 4to K —3a. —1/48.

2. Teno maccoit w0 = 3000 Kr nagaet ¢ BbICOTbl H mMeTpoB u TepseT

maccy (cropaer) nponopunoHanbHo BPEMEHN nageHus. KosapduumeHt
nponopunoHanbHocTM K = 100 kr/c. CuuTad, 4TO HayanbHag CcKopocTb Va = 0,

yckopeHue g = 10 m/c, HalWTK HaMbONbLIYID KUHETUYECKYIK 3Hepruto Tena. PewuTb
3agayvy npuv ycnosumn, yto H = 1305 wm.

CemecTp 2
BapunaHT Ne 0

1 BbluncnuTb HeonpegeneHHble NHTerpasnbl:
7x + 40* - 96 dx

d
/| 2x4+ Bx3- 12n:- I Xxijx2—16

2. BbluncnuTb onpefeneHHblli UHTerpan:

3. BblunmcanTb nnowagb (Urypsl, orpaHMYeHHol napabonamu:

4£.F|Bb|q|/|cn|/|Tb HEeCOGCTBEHHbIV MHTErpan, Uan ycTaHOBUTb €ro PacXoAMMOCTb:

dx
S Xr+ 4x + 13

17



5. Uccneposatb yHKUMI0O Z —f(X,Yy) Ha 3KCTpPEMYM:_

6. HaiiTn obuiee peweHne (06WniA nHTerpan) andgepeHLnanbLHOr0 ypaBHEHNS:
8n: + by

Y = 51 —2y

7. DaHo anddepeHyManbHOe ypaBHeHWE BTOPOro MOpsifKa, KOTOPOe AOMYCKaeT MOHMXKEHMe

nopsgka. HaiiTn yacTHoe pelleHne, KOTOPOe YAOBAETBOPSET 3ajaHHbIM HavalbHbIM YCIOBUSIM.

8. 3ajaHo /MHeliHOe HeofgHopogHoe AuddepeHunanbHoe ypaBHEHMe BTOPOro Mopsgka C
MOCTOSHHbIMM  Koa(hmuMeHTamMu. HaiiTm yacTHOe pelUeHWe, KOTOpOe Y[O0BNeTBOpsieT
MPVBEAEHHbIM HayafbHbIM YCMOBUSIM.

9 PelwnTb CUCTEMY YpaBHEHW/ U HaWTU YacTHble pelleHnsi, KOTOpble Y/A0BIETBOPSAOT
NPUBELEHHBIM HaYabHbIM YCNOBUSAM.

KpMTepI/II/I N WKala OueHMBaHMA Mo OUEHOYHOMY CpeacTBy «UHAUBUAYa/IbHbIE

3afaHna»
LWkana OLeHUBaHNA KpuTepuii oueHnBaHus
(nHTepBan 6annos)
3auTeHo MpasunbHO peweHbl 90-100% 3agaHwni
He 3auTeHo MpaBnnbHO peweHbl MeHee 90% 3agaHwnii

OUgEHOYHbIe CpeacTBa A5 NPOMEXYTOUHOWN aTTecTalum (3au/aK3aMeH)

CemecTp 1L
3aUeT BbICTaBNAETCA MNpPU  YC/MOBUW  BbINOSIHEHUA  CTYAEHTOM  BCeEX
MEPOMPUATUNIA TEKYLLLETO KOHTPO/S C NMONOXKUTENbHBIM Pe3y/ibTaToM.

Tunosoit 6uneT. CemecTp 2.

Bunet Ne 0
YacTb |. TeopeTnyeckuin Bonpoc.

(MonHOCTLIO pacKpbITbIi BONPOC OLeHUBaeTcs B 1 6ann).
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1. MoHsATME nepBoOOpPa3HO

UacTtb Il. 3agaHne HayanbHOTr0 YPOBHSA CMI0XHOCTM.
(MpaBWMIbHO BbINOMHEHHOE 3a/lJaHNE OLLEHMBAETCA B 2 6anna).
1 HailTu peleHuns ypaBHeHU 2. BbluncnnTb HeonpegeneHHbld MHTerpan

) (x: 4 2x 4 3)dx

YacTb I11. 3agaHne 6a30BOro ypoBHSA C/OXHOCTH.
(MpaBMNbHO BbLINOMHEHHOE 3ajaHKne oLleHuBaeTcs B 1 6ann).
3. MponHTErpmMpoBaTh paLnoHanbHy Apobb
(2x + 16) dx
I (x41)(xr+4x 4 13)

4. Ana QyHKUMM n = 5Xx2y —3Xy + X3 HaliTU rpagMeHT M MNPOM3BOAHYID B TOuke A MO

HanpasneHuto Bektopa s = AB :A(1; 2;—1), 3(3;—1,;0).

UacTtb IV. 3agaHuve NoBbILLEHHOI0 YPOBHA C/IOXHOCTH.
(MpaBWbHO BbINOIHEHHOE 3ajaHune - 1 6ann).
1 HailTu peleHuns ypaBHeHUi

YTBep>XaeHo Ha 3acefaHun kadeapsl MM, npoTokon Ne  oT 20_r
3aBegyoLmnii Kaeapoi aou. Manbiin B.B.
NekTop pou. Manbiin .B.

KpuTepun 1 WKana OLEHUBAHUS MO OLEHOYHOMY CPefACTBY MPOMEXYTOUHbIN
KOHTPO/b (3K3aMeH)
LLIkana oueHnBaHua KpuTtepuii ougHnBaHuS

oTnnM4Ho (5) CTyfeHT rnybokKo 1 B MOAHOM 06bLEMe BfadeeT NMPOrpaMmMHbIM
maTepuanom. [pamMOTHO, ucCYepnbiBalOWe W JIOTUYHO €ero
n3naraet B YCTHOW WAN MUCbMEHHOW opme. Mpn 3TOM 3HaeT
PEKOMEHA0BAHHYIO INTepaTypy, NPOoABASET TBOPUECKUIA NOLXOL
B OTBeTax Ha BOMPOCbI W MpaBUIbHO 0O0CHOBbLIBAET MPUHATbIE
peleHmns, XOpowWwo BNajeeT YMEHUAMU U HaBblKamu Mpu
BbINOJIHEHUN MPAKTUYECKMX 3afau.
xopowo (4) CTy[eHT 3HaeT NMporpaMMHbIi Matepuan, rpamoTHO U MO CyTu
n3naraet ero B YCTHOW WAM MNWUCbMEHHON (hopme, Aonyckas
He3HauynTe/lbHble HETOYHOCTU B YTBEPXAEHUAX, TPaKTOBKax,
ONpefeneHnax N KaTeropuax WauM He3HaunTe/lbHOe KOMYecTBO
owmnobok. MMpu 3TomM Bnageer HEOOXOAWMbBIMU YMEHUSMU W
HaBblKaMW NPU BbIMO/HEHWUW NPaKTUYECKNX 3a4ad.
YA0BNETBOPUTENLHO (3) CTyfleHT 3HaeT TONbKO OCHOBHOW MpOrpaMMHbIA Matepuan,
A0MNYyCKaeT HETOYHOCTU, HEeLOCTATOUYHO YETKME (OPMYIUPOBKM,
HenocnefoBaTe/NbHOCTb B OTBeTax, M3naraeMblX B YCTHOW Wu
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nucbMeHHOH ¢opme. Ilpu 5TOM HEZOCTaTOUHO BIAnEeT
YMEHUAMU U HABBIKAMU IMPU BBIINOJHCHUU MPAKTUYCCKHUX 3aay.
Jonyckaet 10 30% omuboK B U3J1araéMbIX OTBETAX.

HEYIOBJIETBOPUTENBHO (2)

CTyneHT He 3HaeT 3HAYUTENBHOM YacTU MPOrPaMMHOIO
marepuana. Ilpu 3ToM nomyckaer MpUHLIMIHAIBHBIE OIIUOKU B
JOKA3aTeNbCTBaX, B TPAKTOBKE MOHATUI U KaTErOpUi, NPOSBIISIET
HU3KYIO KYJBTYPY 3HAHMI, HE BJIAJEET OCHOBHBIMU YMEHUSIMU U
HaBbIKAMHU IIPU BBINOJHEHMU MpakTUdeckux 3anad. CryaeHT
OTKa3bIBAETCsl OT OTBETOB HA JONOJHHUTEJIBHBIE BOIPOCHI
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JIucTt u3MeHeHunit 1 10TOJTHEHU N

/1

Bunbel nononHenui u
U3MEHEHUN

JlaTta 1 HOMep MPOTOKOJA
3acenanus Kagenapsl
(xadenp), Ha KOTOPOM ObLTH
PacCMOTpPEHBI U O00PEHBI
U3MECHCHUA U JOIMOJIHCHUA

IMoanwuck (¢
pacurngpoBKoii)
3aBeAyromero kadeapoi
(3aBenyromux kadenpamn)
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OKCNepTHOE 3aK/1loYeHne

MpeacTaBneHHbI  (HOHA  OUEHOYHbIX cpeacTB  (ganee - @OC) no
ancumnavHe «MaTtemaTuka» COOTBeTCTBYeT TpeboBaHuam ®IrOC BO.

Mpepnaraemble (YOPMbI Y CPEACTBA TEKYLLETO M MPOMEXYTOYHOr0 KOHTPONSA
aflekBaTHbl LUenaM W 3ajadaM  peanus3aumy  OCHOBHOW  NPOGeCCUOHASIbHOWA
obpasoBaresibHOWA nporpaMmol no Hanpas/feHNto NoAroTOBKMU
38.03.01 SKoHOMUKa.

OueHOYHbIE  cpeAcTBa  ANA  TEKYLEro  KOHTPONA  yCrneBaeMOCTW,
MPOMEXYTOYHOM aTTecTaymm Nno UToraMm OCBOEHUS AUCLUMNIMHBI MPeLCTaB/IeHbl B
MosIHOM 00beMe.

Bugbl OUEHOYHbLIX CPeACTB, BK/IOUYEHHblE B MpPeACTaB/eHHbIA  (DOHA,
OTBEYAT OCHOBHbIM MpuHUunam gopmuposaHmg OC.

Pa3paboTaHHbI M NPeACcTaBfeHHbIA AN 3KCNepTM3bl (DOHL OLEHOYHbIX
CpeACTB  peKoMeHAyeTCA K MCMNOMb30BaHWKO B  npoLecce  MoAroToBKK
obyuyaroLmnxcs, no ykasaHHOMY Hanpas/feHUIO.

Mpeacenatenb y4ebGHO-METOAMYECKON
KOMUCCUM (haKy/bTeTa KOMMbIOTEPHbIX
CUCTEM " NH(OPMaLMOHHbIX
TEXHONOr i H.H. BeTtpoBa
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