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1. Henu uzaoauu oceoenun oucuunIuHI

lemsu ocBoenus aucmnanusl «MatemaTikay SABJISIOTCS

—  DOpMHPOBaHHE OCHOBHMIX TpeacTaBIenyd B obnactu  anreGpsl u F€OMETpHH,
MATEMAaTHICCKOTO  aHAH3a HeOOXOAMMBIX I WCHONb30BAHHS B APYTUX MaTeMaTHYECKUX
JIMCIIATITHHAN;

— HOJIYHCHHME OCHOBHBIX HABLIKOB PELICHHS 3a7ay MaTEMaTHKH;

=~ (opMupoBaHHE HABLIKOB HCMOIL3OBAHUS MCTOJIOB  MAaTEeMaTUKH IJIsi pELICHMUS
OPUKJIAAHBIX U HAYYHBIX 34714y,

3asauamMn AMCIMIUINADI SRISI0TCS:

— HM3YHUCHHE OCHOBHBIX Pa3elloB MaTeMaTHKH («Marpuns! 1 onpenenurenuy, «CHeTeMb]
MHHEHHBIX aireOpanveckux  ypasieuuiiy, «Bekropuas anrebpa», «Ilpsvas n IIIOCKOCTEY,
«KpnBble BTOpOro mopsika», «Beenenne aHamusy, «llpoussoanas u muddepennuany,
«Heonpenenenusiét  unrerpany, «OnpenesieHHbrii  uuTerpany, «DYHKIUH  HECKONBKHX
fepemMenneixy, «luddepennnannupie ypastenusy, «Psiapiy);

~ PasBUTHC Y CTYACHTOB JIOTHYECKOTO U alIrOPHTMHUYECKOTO MbIIILTCHHSL.

2. Mecmo oucyunnunoi ¢ cmpykmype OOIT BO

Hucrmnmina «Maremarukay orHoCHTCS K 0a30Bo#l wacth (b1.B.5) Guoka mucnmmmin
(MOZyNEH)  MOArOTOBKM  CTYACHTOB 110 Hanpasnenuio  15.03.04 - «ATomarusauus
TCXHOJIOIHYCCKUX IPOIECCOB H [IPOU3BOICTEY.

Hns ocBoenus auctmminan «MaTemMaTtHKay CTYZICHTBI HCIIOJIB3YIOT 3HAHMS, YMEHHS,
HABBLIKH, CIOCOOBI AEATENBHOCTH H  YCTAHOBKH, IIOJIYYCHHBIE M COOPMHPOBAHHBIE B X0/
H3YUICHHA HIKONBHOH ANCUMILIMILL «AJreGpa n Havana ananusay», «l'eomerpusy.

Msyuenue mucummanmn «Martematigay ABIACTCSL 0a30H Ui JanbHEeHIero ocBoeHus
CTyAeHTaMIL Jneuuning « Teopiisa BeposTHOCTEH 1 MaTeMaTHyeckas CTaTHCTUKAY, «DU3UKay,

3. Tpedosanun k pesynsmamam oceoenus oucyuniunol
Wsydenne nucunruminml HalPaBJIeHO Ha YOPMUPOBAHHUE CIIENYIOLIUX KOMIIETEHIH:

Koz
KOMTIIEeTCHITHI

_

DopMyTHPOBKA KOMITeTeHLHH

OK-3 H  HMHOCTPAHHOM  SI3BIKax ALl peleHus  3amay MCKIHYHOCTHOI'O

CriocoBHOCTD K KOMMYHUKALMY B YCTHOH M ITHCEMEHHOMN popMax Ha pycckom
H
MEHKKYJILTYPHOIO B3aHMOJICHCTBHS.

OK-4 ' CriocobHocTh paGoTarh B KOMaHZe, TOJICPaHTHO BOCIPHHHMAS COLMANIBHbIE,
| STHHYECKHE, KOH()ECCHOHABHbIE KYJbTYPHBIE pa3jinyusl.

OK-5 | CriocoGHOCTS ¢ CaMOOpPraHU3allMH ¥ camo0o0pazoBaHHIo.
| CrocoGHOCTS HCII0/IB30BATL  COBpeMEHHbIe HHOOPMALMOHHBIE TEXHOJIOTHH,

OIlK-3 { TCXHUKY,  NIPHKIAIHBIC  [IPOrpaMMHBIE  CpencTBa IpH  pelIieHHu  3ajay
| IPOECCHORA ILIOIT IeITENbHOCTH.

B pesynbrare nsyuenus nucnumnamn CTYJCHT DOJIKCH:

3.1. 3name:

— Onpenenenns 6a30BbIX NOHATUI Kypca MATEMATHKH U HX NIPUKIIAZIHOE 3HAYEHHE,

— OCHOBHBIC THIIOBBIE OINEpPALMU HAl OCHOBHBIMH MaTeMaTHYeCKUMH OOBEKTAMH, HX
CBOMHCTBA;

— (QopMysl MTuHEHHOMR asire0pel, aHATUTHYECKOMH TCOMETPUH, MATEMATHYECKOTO AHAIIN3A.,

3.2. ¥memo:

— pelaTe TUMOBBIE 3a7auyM Kypca NHHEHHOM anrebpel, aHAUTHYECKOH FeOMETPHH U
MaTEMaTHYECKOTO aHAJIN3a;

(U5}
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~ PCHIATL MATeMarTHHeCKue 3axaui i npoOieMsl W3 pasjenos Kypea, KOTOpBIE TpeOyIoT
HEKOTOPOH OPHIHHATEHOCTH MBIIIIICH Ml :
— 001aaTh  CIOCOGHOCTBIO TTOHHMATH MaTeMaTHUCCKHE npo0eMbl UM BBIABISTH HX

CYUIHOCTD;

— HCCHenoBarh
HHTCPIIPETHPOBATEL H AHATU3UPOBATH ITOJIYUCHHBIE pPe3ynbTaTHI.

3.3.
— MareMatH4YecKoi HOFHKOﬁ,
COOTBETCTBYIOIITHM HpO(beCCI/IOHEUILHI)H\’l, COUHAJIBHLIM,

Brademo:

MATCMaTHYCCKUMHU

HeoOXomuMoOH s

bopmuposanus
Hay4YHBIM H 3THYECKUM [poblieMam;

— MCETOXamMHM aHaluza ¥ CUHTEe3a H3Yy4YaeMBIX SBJICHUN U IIPOLECCOB;
—  YMCHHEM IIPUMCHSTH aHAJIUTHYECKUE U HYUCIICHHBIC METOABI PCIICHHS INOCTABJICHHBIX

3azad.

— MCTOAaMM MATeMAaTUYECKOIO OIIUCaAHUS THUITOBOM MaTeMAaTHYECKOH MOJCJIN.

4. Cmpyxkmypa u cooepyucanue OUCYURIUH bI

MCTONAMH THIIOBBIE MaTeMaTHYECKUE O6T)€KTI;>I,

CYXJEHUA 10

PaGouas nporpamma yueGHON aucumIHHBI paccunTaHa Ha 2 cemectpa. TpymoeMKocTs
JUCLHUIUIMHBL HAa 2 ceMecTpa CocTaBiIseT 9 3aYeTHBIX emunnl, 324 yaca. B Tom uncne 72 yaca

OTBOJAMTCSt HA JIEKUKMOHHBIE 3aHSATHS, 72

CaMOCTOﬂ'I'CfleyIO p86OT}'.

Haca — Ha IpakTH4YecKHe 3aHaTus, 108 uyacoB — Ha

4.1. Pacnpeodenenue TpynoeMKOCTH B 3.e./9acaX 1O ¢UOAM ayoumopHou u
CAMOCHOAMENbHOU PAGOMbL CIYOEHMO6 RO CeMeCPam

Konnuectro yacos
]
. | Tpynoenx — B tom "‘II/ICHG Dopma
eMecTp o | | AYMTOPHBIX Casoer. | HTOTOBOIO
o/ S ) . JIao. [pakTuy. p " | KOHTpoOIIs
3.e./49acel | Bcero ) Jlexnni _ padoThI
; pab. 3aH
| 1
I 4/144 ’ 72 ! 36 36 36 3"33324“
! | ,
| osnso | 7 ] 36 36 72 e
. l ]
Uroro: | 9/324 | 144 2] Rz 108 72 |

4.2. Pacnpeoenenue

61006 yueGHOIl padomol 1 ux MmpydoemKkocn no pasoenam oucyuniumnvl

KoandecTBo yacos

No
pas- HanmenoBanue pasaenon AyauTophas Breayn.
nena Bceero pabora pabdora
JI 13 JIP (CP)
1 Marpune: u onpesenurenu 20 6 6 - 8
7 Cucremm i'mHeﬁHbIX anredpanyecKux 16 4 4 3 8
ypaBHeHHHA
3 " | Bekropuas anre6pa 26 6 6 — 14
4 | Ipsvas u naockocTs 14 2 2 — 10
5 | Kpussle sroporo nopsiaka 14 4 4 - 6
6 | Beenenne B anans 22 8 8 — 6
7 | Nponspojinas u guddepernuan 30 10 10 — 10
|8 Heonpenenenupiii unrerpan 18 6 6 — 6




.

KoauvectBo yacos

N |
Lpas- [ Haumenosanue pasaenon B Ayautophas BHeaya.W
aeaa | cero pabora pabora
J |13 | Jjp (CP)
9 | OnpenesienHslif uuterpan 32 | 6 6 | — 20 |
10 | Paaul 20 | 4 4 | - 2 |
11 | OyHKIMH HecKOMbKIX NePEMEHHBIX 22 | 8 8 | - 6
12 ] Jnddepentmansurie ypasnenns 18 | 8 8 ] — 2
Hroro: AIRIENE 108 |
4.3. Temamuueckuii nnan no eudam yuebnoii oeamenvrocmu
Jleknnu
No Honep O6nen Yueono-
wn| pasnesia 4aCOR Tema nexunn HATJIS/THbIE
AHCHNTLIHHBI nocoous
I CEMECTP |
Marpunsl.  Bunpr marputl.  Jlunefinsle | MeTomiueckoe
] | 5 OlICpallMKM  Hall MaTpHllaMd, HX CBOLCTBEA, nocodue,
- YMHoxeHue MaTpHL, ero CBOHCTBA. |KOMIIBIOTEpHBIE
Tpancnonnposanue Matpu, ero crojicTaa, cJIai bl
Ornpesenuresnu BToporo u TpeTsero HOPSITIKOB.
Ornpenienutenn n-ro nopsiaka. Anre6 auvecKue
2 1 2 ,HOHpOJ'[ﬂHeHI/IH U MII/)IHipBI. BBFI)LH/ICHGHI/IC MeTOHerCKoe
L ONPENCTNTENEH pasNiodkKeHHeM 110 CTONGIY Uu Hocobue
[0 CTPOKeE.
Haxosxnenne obparnoii MaTpHubl. Matpuunsle | MeToauueckoe
3 ] 2 YPABHEHHA. DJIEMEHTapHble MPEOOPA30BAHHS rnocodue
Marpuubl. Panr matpuueL.
CJIAY,  ocHOBHBIE  MOHATHSL. Teopema
Kpouekepa-Kanemnn 0 COBMECTHOCTH | MeToanueckoe
4 2 2 cucrempl.  Meron  laycea s pewenus | mocoGue
CHCTEMBI JAHHEHHDBIX asiredpanyeckux
YPaBHEHUH,
Pelnenne CHCTEMBI n JTIUHEHHBIX
N Meroauueckoe
5 7 7 anreOpanvecKuX ypaBHeHUH ¢ 7 HEH3BECTHLIMH HocOBHe
METOIOM 0OpaTHOH MaTpHLBI H 110 bopmynam
Kpamepa. 1
OcHoBHBIC  NOHSITHS BCKTOPHOH  aiireGpel.
Jlnueituple  onepauumm  man BEKTOPAMH.
6 3 2 [Ipoexuust Bextopa Ha ocp. HexapToBst | Metoanueckoe
KOOpIHHATh! BekTopa. Paznoxenue Bexropa mo nocobue
Gaszucy.  Jlenenue OTPEe3Ka B  JaHHOM
L OTHOHIEHHH, |
CrasisipHoe  mpousBeenne BCKTOPOB,  €ro ]
OCHOBHBIC  CBOMCTBA M KOOPAMHATHOE
A Meroanyeckoe
7 3 2 BLIDOKECHHE.  YCIIOBHS  OPTOTOHAJILHOCTH U TocoGite
KO/UIMHCAPHOCTH  BEKTOPOB.  Hanpapnstomue
L KOCHHYCBI U JIJIHHA BEKTOPA.




CkanspHas, BEeKTOpHasl BENMHUUHBL BekTopHoe

Metonuueckoe

8 3 2 [IPOU3BEJICHHE BEKTOPOB. CmenianHoe nocodue
IIPOH3BEACHHE BEKTOPOB.
Pasnmuunple  BHABI ypaBHeHmit mpsMoil  Ha
NJTOCKOCTH. Yron MEXKTY MPSIMBIMH.
. Metoauyeckoe
9 4 2 Paccrosimiie ot Toukm g0 IpSIMOH. HocoBue
[lapameTpuveckue  ypaBmenus npsmoit  u
. TIJIOCKOCTH,
Metoaunueckoe
Kpusbie  sroporo  mnopsaka.  VpasaeHus HocoGHe
10 5 2 KOHHYCCKHUX CEYCHMIH. DKCIEHTPUCHTET. ’
, KOMITBIOTEPHEIE
OJUIHILC: BEPLIMHBL, OCH, UEHTP, GOKYCHL. .
Crainpl
['unepbona.  BemectseHnas u  MHuMas Meromuueckoe
1 5 7 THNepOOoILL. Bepumnsr, ocH, LEHTP, nocobue,
aCHMMHTOTLL, (hoKycel rHrepbonsl. Ilapaoua. KOMITbIOTEPHBIE
DoKyC U IMpeKTpHca napabosibl. ClIaliibl
OyHKUMM W UX CBOHCTBAa. KOMIIO3MLHS
~ Metoauueckoe
12 6 2 Gynxuny. Obparnas GpyHKIWS. DneMeHTapHbIE
rocobue
GyHKLMH.
13 6 5 Ipegen  dynxumn.  CeoifcTBa  mpenenos. | MeTOIMIecKOE
OZAHOCTOPOHHKE TTpeelIbL. nocobue
Metoanueckoe
14 - 6 5 Heonpereennoctu. 3ameuarensusle npepens.. noco0wue,
- CpasHenne 6eCKOHEMHO MaJIBIX (YHKIIHL. KOMITBIOTEPHEIE
cliaiapl
HenpepbizaocTts (PYHKIUHN. CpoiicTra
15 6 2 Hel pefblBHle (b’HKgI}dli Touxkn paspoisa Metomuueckoe
PEPBIBHDL y ’ pasp nocodue
byHKI.
Omnpesesienne  NpoOM3BOJHON.  3aBHCHUMOCTD
MEKITY HEIIPEPBIBHOCTHIO u
Metoauueckoe
16 7 2 anddepennupyemocteo  pyrximn.  Cxema HocoGie
BBIYMCIICHUS IIPOU3BOTHOM. OcHoOBHbIE
npasuiia AngdepeHnuposanus GyHKIUH.
[Tpounssonuas cioxHoM 1 06pATHON GYHKLIHH.
P e p by . | Meroauueckoe
17 7 2 Huddepenunposanue  uesBHBIX  QyHKIMI. HocoBHe
Ipon3BoiHble BBICIINX HOPSIIKOB.
OcuoBible  Teopembl  auddepeHnHanbHOro
Metoauueckoe
18 7 2 ucuncienns (teopema Pepma, teopema Poms, HoCOGe
Teopema Jlarpamka). [Tpasuso Jlomurans.
Hroro: 36
11 CEMECTP
Bospacraiiue u 'ObIBAHUE HKLUH.
pacte ) by Mertoanueckoe
DKCTpeMyM byHxHy (onpenenenue, HocoGHe
1 7 2 HEOOXOMMMbIE M JOCTATOYHBIE  YCIOBHUS ’
KOMIIBIOTEPHBIC
3KCTpemyma). HawubGonblree M HamMeHbliee Coati
3HaUYeHHE ()YHKIHM HA OTPE3KE.
Bemiyknocts W BoruytocTs HKIIMH, TOYKU
Y ~ Y Gy, MeTtoaudeckoe
nepernda.  AcuMnToThl rpaduka  (QyHKLHH. H0COGe
2 7 2 Obuias  cxema wuccnenoBanus (YHKIUH U ’
KOMIIbIOTEPHEIE
nocrpoenus  ux  rpadguxoB.  [IpumoxeHus 9
CIIai b

IPOHU3BOAHON B 9KOHOMHYECKOH TEOpHH.




[leppoobpasnas Gpynknun u HeOolIpe/IeNIeHH bl

3 g 5 HHTerpal. CsoiicTBa HeompeaesieHHoro | Meroanueckoe
uHTerpana.  MHTerpansl 0T  OCHOBHBIX nocodue
5JIEMCHTAPHBIX (YHKIUH.

OCHOBHBIE METOIBI MHTErPHPOBaHMSA (MeTon

4 g 5 HCTIOCPCACTBCHHOTO  MHTCIPUPOBAHUS, METOJ | MeTonmdeckoe
3AMCHBI ICPEMCHHOI). MeTon uHTerpupoBanus nocobue
[10 4acTsM.

Pasnoxenue  panmonainupix Jpobedt  Ha
npocTeiiume. Muterpuposanue paruonaibubix

< g - ApoGeH  (MeTon HeomnpeneNeHHBIX U Meron | Metojimueckoe

) - UACTHBIX KO(ppULHEHTOB). Hexoroprie nocodue
HHTETpaTb] TPUTOHOMETPHYUECKUX U
HPPaUHOHANEHBIX QYHKUHUIA.
3ajaua 0 IIoWAAM KPHBOJTHHEHHOMN TpaIeLuy.

Oripesenenne  onpeeneHnoro HUHTeTpasa. | Metouueckoe

6 9 7 Teopema CYLIECTBOBAHMUA, CBOMCTBa nocobue,
ONPEACICHHOro  MHTerpaga  (TeopeMbl o KOMIIBIOTEPHEIE
[ICPECTAHOBKE NIPEAEJIOB, O 3HAKEe MHTErpaa, crai el
TCOpeMa O cpeHeM, OLEHKA HHTerpana).

Ilponssonmas ot unterpasa mo ero BEpXHEMY |
nmpeaeny.  @opmyna  Herotona-JleiiGuura.

7 9 ) Criocodnl BBIYHCIICHHS OTpeJieNieHHbIX | MeTonuueckoe
HHTErpagoB (UHTErPUPOBAHME 10 YaCTSM U nocodue
3dMeCHA  NCPEMEHHOW B OMpejlesIeHHOM
uHTerpane).

HecoGcTBennble uHTErpaipl (C 6ECKOHEUHbIMA

. , Meronueckoe

8 9 2 lIpelenaMu W HHTErpanel  OT  pa3pbIBHBIX HocoBie
(ynkuuit). [pu3naku cXoUMOCTH. '

L . Metonuyeckoe
IncnaoBeie psanel. HeoOxonumblit npusnak
. ; nocolue,
) 10 2 CXO0AUMOCTH  psifa. JlocTaToOuHBIE INIpH3HAKHU
KOMIIBIOTEPHEIE
CXOAMMOCTH YHCIOBOTO P, .
clal el
Meronnueckoe
OYHKUHOHA/IBHBIE  pssbl.  CTerneHHble PSLABL
X . nocodue,
10 10 2 Teopema AGes. Psiapl Teitnopa 1 Maxnopena.
Meronsl pasnoxenns Gynxuuit B psy Teitnmopa, | OMIPIOTCPHBIE
P Y P b CJAalnbl
DYHKIMH  HECKOJbKUX MEPEMEHHBIX,  HX
- Meromnueckoe
11 Il 2 FCOMCTPUYCCKHH CMBIC/I, TOHSTHE IIpeaena u
nocodue
| HETIPEPBIBHOCTH.
U. - el

1 1 5 lacTHble [IPOU3BO/IHBIE u moaHet | Metoauueckoe

- M depennnan yHkumit 18yx MEPEMEHHBIX. rnocooue
HacTHele mnpousBoaHble U auddepennuans |

N |

13 . 5 BLICHINX  MOPAAKOB  (DYHKUMH  HECKOMBLKHX | MeToHuecKoe
nepemennblx. Ilpousposnas no nanparnenmso. rocobue
['pagunenr.

DKCTpeMyM HKITHU HECKOIBKHUX
/p Y by Metoanueckoe
14 11 2 nepemensslx.  Hanbosbiiee u HamMeHbmee HocoGie
3HAYEHUS QYHKLMH B 3aMKHYTOH 06/1acTy.
OGbIKHOBEHHBIE mnddeperunansabie
Metomuueckoe
IS5 12 2 YPaBHCHUA:  ompelesieHHe, 3azava Komy.
mocobue

Jnddepennuansupie ypapuenns I IIOPsIIKA.




: Teopema o cymecrsopannu 1 enuucTBEHHOCTH
pewenus. Jlupdepenunansupie ypasHeHns c
PasIesUOLINMHUCS [TEPEMEHHBIMH.
Omnoposiibie nuddepeHLuansaple ypapHeHs
' pO-tHb Oep YpaBH Meronuueckoe
16 12 2 NIEPBOro ITopsI/IKa. JInneitHpre HocoGHe
maddepeninatpable ypasHenus I mopsaka.
OOBIKHOBEHHBIE muddepennuansHbie
ABHCHHU BBICUIMX IOPSIKOB, MOMYCKAIOLIHC
P P . Y Meronnueckoe
17 12 2 IOHIDKeHHE nopsaka. JIunelinsle oxHOpoaHbIe HoCoGHe
auddepenuuansHbIe YpaBHCHHS c
IIOCTOSIHHBIMH KO3 (DUIUMEHTAMH.
Jlureiinbic HeomHOpoaHble MHddepeHIHATLHER
18 1 5 YPABHEHHUS € NOCTOSHHBIMA KO3 duunentamu | Meroguueckoe
M CNCUUAIbHON  mpaBolt yactero. [Tpunimim nocobue
CYNEPIO3HIIHH,
- Hroro: 36
Beero: 72
Hpaxngecicue (ceMunapekue) 3anseris
Howep Yueono-
Ne I O6bem |
paszaciaa Tema npakruveckoro 3ausTus HATrJISIAHbIE
n/n YACOB
AMCHHIVIHIbBI nocooust
I CEMECTP
Marpunpr.  Bunel  maTpuun.  JlumeiiHbie Metoanyeckoe
I | 5 omnepanuu HaJ MaTpullaMHM, HUX CBOMCTBA. nocobue,
YMHOMKCHUE MAaTpHII, €ro CBOWCTBA. | KapTOYKH C
Tpancnionnposanue Matpun, ero csoiicraa, 3aJaHUSIM U
Ornipeie;1MTenn BTOPOTO U TPETHErO MOPIIKOB.
P p P P Meroanueckoe
Onpenenuresnn n-ro nopsixa. AnreOpanueckue HocoBie
2 ! 2 JOTIOJTHCHMUSE M MHHOPBL.  BBIunCiIcHHE A TOI{KI/I’C
- OIpPEIC N T ICH PA3JIOKEHHEM ITO CTONOILY MITH P
3aJTaHUSIMU
10 CTPOKE.
~ . ' Meronnueckoe
Haxozuenie obparnolt Matpus.. Marpuunsle HocoGie
3 l 2 YPaBHCHHUs. DneMeHTapHble I1peobpa3oBanus ’
S KapTOYKH C
MaTpHUILL Paur MaTpuisL.
38/ITAaHHSIMU
CJIAY,  ocHoBHBIe  moHsTHS. Teopema
Meronnueckoe
Kpouekepa-Kanenm ) COBMECTHOCTH
nocoOue,
4 2 2 cuctembl.  Merox Taycca s permenus
. KapTOYKH C
CUCTEMBI JMHEHHBIX anrebpandeckux
N 3aJaHUSIMHA
YPaBHEHHIH,
Pemenue CUCTEMEI n TMHEHHBIX | MeTonuueckoe
5 - 5 anredpayueckuX YpaBHEHUH ¢ 7 HEU3BECTHBIMH noco0ue,
- - METON0M 00paTHOH MaTpHLB! U 10 GopMyTam KapTOYKH ¢
Kpamepa. 38 JaHUSMHU
OCHOBHBIC  [IOHSTHS ~ BEKTOPHOM anredpsi.
' Jlunelinpe  omepamuu  map BEKTOPaMH,
6 \ 5 Ilpoexunst Bexrtopa Ha  OCh. HexapToBbl | MeTonuyeckoe
J Z
KoopAnnaThl Bexropa. PasnoxkeHue sektopa 110 nocobue

Oazucy.  Jlenenue JaHHOM

OTHOILICHM U,

OTpE3Ka B




CxajisipHOe  IIpou3BeeHUE BEKTOPOB,  €T0

|

N Meronuueckoe
OCHOBHbBIE  CBOHCTBA M KOOPAMHATHOE HocoGie
7 3 2 BbIDAKEHHE.  YCNOBUS  OpPTOFOHATLHOCTH U «a TOI{KH’C
KOJJIHHEAPHOCTH  BEKTOpOB. Hanpasnsroume p
3a/laHUSIMU
KOCHHYCBI M IUIMHA BEKTOPA.
. Meronuyeckoe
CkanspHas, BEKTOpHAs BEIHYMHEL. Bekroproe HocoGie
8 3 2 NPOU3BENCHUE BEKTOPOB. Cmemannoe ’
KapTOYKH C
NPOU3BEAEHUE BEKTOPOB.
3aJaHASIMH
Paznnunple  Buapl  ypaBhenuii npsaMoi  Ha
IJIOCKOCTH. Yron MEXIY NIPSIMBIMH.,
c .. | Mertoanueckoe
9 4 2 Paccrosnne  or  Towkm g0 NIPAMOH. HocoGie
[apameTtpiieckue  ypasnenus OpssMOH |
IIJIOCKOCTH,
Meronueckoe
Kpusble  wroporo  mopsuxa. YpaBHeHHs HocOGie
10 5 2 KOHHYECKHX CEYEHHIA. DKCLEHTpUCUTET. ’
KapTOYKH ¢
DJUIMIC: BEPIUIMHbL, OCH, LIEHTP, boxychl.
3aJaHUSIMH
['nnepbona.  BewecTsenuas u  muumas Metoaunueckoe
. 5 " runepoonml. Bepuungr, ocH, LEHTP, mnocobue,
- acHMITOTHL,  (hoxychl runepGosbl. ITapabona. KapTOUKH ¢
DoKyc U AUpeKTpHca 1napadosisl. 3aJAHUSIMH ’
Oyukuuu  u MX  cBolfictBa.  KowmMmoznims _’
12 6 2 (yvxuuy. OBpartHas GyHKIMA. DeMeHTapHbIe Metomuteckoe
- ) FYOP y o P nocobue
(QYHKUHH,
13 6 5 [pemen  ¢yuxuuu.  Cgoiictpa npeneiloB. | Meroandeckoe
J
OnnocTopoHHuE npenesl, rocodue
14 6 5 Heonpenenennoctu. 3ameuarenpusie npeaeinsl. | Metoandeckoe
CpaBHeHHEe OeCKOHEUHO MaTbIX byHKUMiL, rocobwue
, . . Meronunyeckoe
Henpepeisnocrs (Gynkuu, CaoiicTna HocO6He
15 6 2 HEUpPepLIBHLIX  Qynkuuid.  Touknm  paspeisa ’
. KapTOUKH ¢
(QyHKUMH.
3aJJaHUSIMH
Onpenerenne  npoM3BOMHONR.  3aBHCHMOCTE
MEW/T HENPEPLIBHOCTHIO
Y bep Meroanueckoe
16 7 2 A depenpyeMoctoio  GyHKLuH. Cxema | HoCOBie
BLIUHCICHHS] IIPOHU3BOAHOM. OcHoBHble |
Npasuia anddepeHunposanus GyHKIHH,
[Iponssoanas cnoxuoii n o6parnoil hyHxIuy,
P ‘ p ymcn . | Metomuyeckoe
17 7 2 Jluddepenuypoanne  HesBHBIX bynKknui, oCOGHe
[1pOU3BOAHLIC BEICINNX TTOPSIIKOB.
OcHoBHBIE  TeopeMbl  auddepeHIHATbHOIO
P ep Meromueckoe
18 7 2 HCUUCIEHUS (Teopema Depma, Teopema Posis, HoCoGie
Teopema Jlarpanka). [pasuno JlonuTarts.
Hroro: 36 | ]
11 CEMECTP l
Bospacranne U yObIBaHUe GyHKIMH.
DKCTpeMyM HKILUH onpejeneHue
" ’p Y Py (omp " | Merojiueckoe
1 7 2 HCOOXOIMMBIC B JOCTATOYHBIC  YCIIOBUS
nocobue

akeTpemyma). HaunbGosbliee M HauMenbluee
311a4eHue QYHKIMU HA OTpe3Ke.




BeIIyknocTs W BOTHYTOCTH (DYHKIMM, TOUKH

~ MeTtonnueckoe
neperuda. AcHMOTOTB rpaduka (yHKIHH. HocoGie
2 7 2 Obwas cxema MCClenoBaHUs (QYHKUMH U KapTO‘{KI/I,C
nocrpoernss  ux  rpadukos.  Ilpunoxenus
. . 3aTaHUSIMU
OPOU3BOJIHOH B 3KOHOMUYECKOH TEOPHH.
[TepsooOpasHast GyHKUME W HeompeaeleHHbIIH
. g 5 HUHTErpal. CaolicTBa HeolpeesIeHHOro | MeToauueckoe
J 2
HUHTErpa.Ia. HMuterpanet  oT  OCHOBHBIX nocobue
: DIIEMEHTAPHBIX QYHKIU.
OcHoBHBIC METOBI MHTErpupoBaHus (MeToj | Merojuueckoe
4 g 5 HETIOCPE/ICTBEHHOTO HHTErPUPOBAHUS, METO rnocobue,
3aMCHbI [IePCMEHHOM). MeTo UHTErpUPOBaHKs | KAPTOHYKH C
110 4aCTSIM. 3a1aHUSIMU
Paznoxenne  paumoHanbHBIX  gpobeill  Ha
npocreitinue. Murerpuposanue pamuoHanbHbX
5 g 5 ApoGel (METOJ HEOompeJeseHHbIX U MeToj | MeTouueckoe
YAaCTHBIX K03 prLHEHTOB). HexoTopsie nocobue
UHTErpajbl TPUTOHOMETPHUYECKHX u
UppalMOHaNbHBIX QYHKIIHH,
3anava O rUIOMAaIH KPHBOIMHEHHON TparewuHy.
Onpeneilene  ONpesie/IeHHOTO  HHTErpasa.
6 9 5 Teopema CYIIECTBOBaHMS, cBoicTBa | Metoauyeckoe
- ONpE/EIICHHOr0  uHTerpaja  (TeOpeMsl O nocodue
NEPECTAHOBKE TIPEJEIOB, O 3HAKE HHTEerpana,
TEOPEMA 0 CPEIHEM, OLIEHKA HHTErpasa).
[lpoussojiiasg oT HHTErpaia MO €ro BepXHEMY
rpeaey. Gopmyna  Heiorona-Jleitbuuua.
P e My Metoanueckoe
7 9 2 Croco0n! BBIUMCJICHHS OIpeIeNeHHBIX HocoGie
HHTEIPA; 108 (MHTErPUPOBAHHME 110 YaCTSIM U 3aMeHa
MEPEMCHHON B ONpeIeIEHHOM HHTerpase).
HecoOcreennble uHTerpansl (¢ 6eCKOHEYHbIMA
Meronuueckoe
8 9 2 npenesaMy W HMHTErpalbl 0T  pa3phIBHBIX HocobHe
dynxuuit). [TpusHaky cXoLUMOCTH.
Yucnosbre psnel. HeobGxomumblit npusznax
MeTtonnueckoe
9 10 2 CXOIUMOCTH  psima.  JloCcTaroyHBIE MPU3HAKU HocoGie
CXOJAMMOCTH YUCIIOBOIO Psija.
OyHKnnoHaIbHBE  psiyibl.  CTENeHHble  PsiIbl.
- . MeTonuueckoe
10 10 2 Teopema AGens. Psnbl Teitnopa u Maknopena. Hocobie
Mero/n! pasnoxkenust GpyHkumii B paa Tefinopa.
- DYHKLHM  HECKOJBKUX  [EPEMEHHBIX,  HX
9 ' Metoanueckoe
11 I 2 FEOMETPHUCCKUH CMbICJI, MOHSITHE Tipeiena H ~
nocodue
HETNPEPLIBHOCTH.
12 1 5 Yacrubie [IPOU3BO/THbIC u noJHbeIl | Metoauueckoe
- audpepernnan GyHKUMN ABYX NepeMEHHBIX. nocobue
HacTHble 1poU3BOAHBIE W AM(dEpeHIHaIb!
13 1 5 BBICIIMX  [IOPAAKOB  (DYHKIMH  HECKOTBKHUX | MeTOHYECKOe
J Z
nepeMeHHbIX. IIpon3BogHas 10 HallpaBIEHMIO. rocodue
['paguent.
MeTonuueckoe
DKeTpeMym GyHKIHH HECKOJIBKHX HoCoGe
14 11 2 nepeMeHublx. Hanboneinee M HauMeHblee ’
. KapTOUKH C
3Ha4eHUs (PYHKUIUH B 3aMKHYTOH 0071aCcTH.
3a1aHUSIMH




OObIKHOBEHHBIE nubdepeHnnansLuble
ypaBHEHHUSA: ompenesieHde, 3amada Kormw.

5 12 ) Huddepennuanpuble ypasHenus | mopsnka. | MeTtopudeckoe
Teopema o CylIeCTBOBAHMH M €HHCTBEHHOCTH nocodue
pewenus. JluddepennuansHple ypaBHeHHs c
pasIe/IgIOMUMUCS TepeMeHHBIM.
Oanopoanele mudgdepeHnnanbHbIC ypaBHeHs MeToiucckoe

16 12 2 [IEPBOTO NIOpA KA. JIuneiinpre
anddepenunaipHbie ypasHenus I nopsuka. nocobue
OOBIKHOBEHHbIE JHQPepeHIHATBHBIE MeTomaeckoe
YPABHEHHS BBICIIKMX MOPAIKOB, JOMNYCKAIOUIHE -

17 12 2 rolidikenne nopsiika. Jinnefinble onHopoanoie trocobue,
AnddepeHIUATBHbIE YPaBHEHUs ¢ | KaprouKac
OOCTOSHHBIMU KOd(hULHEHTaMHU. JAAATHANH
Jlnnetinple HeonHOpoaHBIE MU depeHIHATBHbIE

3 12 5 YPABHEHHUSI C IOCTOSHHBIMU KodddunuerramMu | Metonnueckoe
W CHCNHAILHOW TpaBod d4acTelo. [IpuHiun nocobue
CYIICPITO3ULIMH,

Uroro: 36
Beero: 72 ]

CamocroarejbHast paﬁoTa CTYACHTA

Paxgen Ne Tema 1 Bix CPC Tpynoemkocts
IHCUMIOHILL | 11/1 (B yacax)
Jluneitnas  Qopma. Jluneitno 3aBucHMble W JNHHEHHO
I | HesaBucumbIe psiabl MaTpunbl [lepectanosku. Paboma ¢ 2
aumepamypoul,
5 CgoiicTBa ONPEACIATEN n-ro  nopaaka. Paboma ¢ 5
| JUMEPUMYPOLL U KOHCREKMUDOGAHULe.
3 Teopenbl 0 OasucHOM MMHOpPe W O paHre MaTpHILbI. 5
Paboma ¢ wuinepamypoil u koncnexmuposanue.
Teopema 0  cymlecTBoBaHUM W eAMHCTBEHHOCTH
4 | obparroit marpunsl.  Paboma ¢ aumepamypoi  u 2
KOHCHneKMUpPOGanue.
5 | Jluneiinas komOuHaLWS ypasHeHit. Paboma ¢ Jlumepamypotl. 2
Hopsinox  pewennst CJAY. Bugel peurenmit CJIAY:
6 | obwee. uacTHoe, GasucHoe, omopuoe. Paoma ¢ 2
AUMEPAMYPOIl U KOUCHeRMUPOSUHE.
2 7 Obmmiee peuienne cHCTeMb! NMUHEHHBIX ajrebpanyecKux P
ypaBHeuuil, Padoma c aumepamypoii.
CucreMa  O/HOPOJHBIX  JIMHEHHBIX  ypaBHEHHUH.
8 | dynmamenTanbHas —cucTeMa  peuleHHH. Paboma ¢ 2
AUMePUInyPoil.
CKaSAPHbIC M BEKTOPHLIC BEMHUHHBL THIIB BEKTOPHBIX
9 | BeauuuH: HOIAPHBIE, OCeBOH, CBOOOIHbBIN, CKOJIB3ALIUIA, 2
CBA3AHHbIN BCKTOPLL. Paboma ¢ iumepamypoil.
3 10 Iomsitite smnelinoro npocrpanctsa. JluneiHsle omeparin ?
HaZl n-MEPHBIMHU BEKTOpaMu. Paboma ¢ numepamypoii.
1 JluHelino 3asucuMas ¥ nUHeHHO He3aBHCHMas chcTeMma ’
L BEKTOPOB. Padoma ¢ aumepamypoi.




basuc u  pasmepHocTh AMHeHHOTO  MpocTpaHCTBA.
Koopiuratsl BeKTOPA B 2anaunom Gazuce. PaGoma ¢
AUMeEPUImypol.

['eomerpuuecknit  cmbici  onpesenutens BTOPOTO
nopsaka. Padoma ¢ aumepamypoi.

Beipaxxkenue  cmelnannoro npousseenus BEKTOPOB
Yepes UX KOOpAUHATLL Paboma ¢ aumepamypoil.

MeXaHUYECKHH  CMBICH  CKAAPHOTO | BEKTOPHOIO
[IPOU3BEHEHUH. Paboma ¢ aumepamypou u
KOICNEKMUDOBUHLC,

16

COOTHOIIEHUS,  CBA3LIBAIOINME KOOPAMHATBHI TOUEK.
ANredpandeckue ypaBHeHHs (QUTYD B HPSMOYTOIBHBIX
ACKAapTOBBIX KOOpIHHATAX. Paboma ¢ aumepamypoii,

Kocoyronbnas, mossipras, UMIHHIpHYeckas cUCTEMbI
Koopauuat. Ilapamerpudeckue ypaBHeHus JMHEH U
OBEPXHOCTEN. Pudomu ¢ rumepamypotl.

YpaBHEeHHUs IIOCKOCTH. Pechepan.

Hopmanpnoe  ypasmense nmpsMoii M IIIOCKOCTH.
Kparuaiiimee paccrosiune Mexay npsmsivu. PaGoma c
Aumepamypoil.

Ilpsmas B mpoctpancrse. Pasminunbie (GopMbl ypaBHeHUs
IPAMON.  B3aumnoe pacHojiokeHue ABYX TIPSMBIX B
IPOCTpaHCTBe. Pabomu ¢ aumepamypoii.

XapakTepUCTHKH KOHHYECKUX ceueHuil. Padoma ¢
JAUMepaAmypoll.

]
Q)

llpuBenenne obuiero ypaBHeHHs nMHMH BTOPOTIO
nopsaka K npocredimeMmy  Bupy.  Paboma ¢
AUmMepamypoi.

[S]
(OS]

[lepeceyenne KpuBLIX Broporo nopsiaka. Pewene sadaw.

o
N

OcHoBHBIe 3eMeHTapHble (YHKLHM, HX CBOHCTBA M
rpaduku. Croxubie  00paTHble QYHKLUHH, UX rpaduxy.
Kiiace anemenTapubix (pyukumit. Padoma c AuUmepamypotl.

2
()

DIeMEHTHI TONONorun, YKCoBbie IIOCHEN0BATEILHOCTH,
X pOJb B BBIYMCIHTENBHBIX Tpoueccax. [lpemen
YHCIOBOU TTOCTTe10OBATEILHOCTH. Paboma ¢ JAUmMepamypoll.

Crabunusanus 3uaka y 4IeHOB MOCIIE10BATEILHOCTH,
UMerouIeH npejen. CywecrBoBanue npejaesia
MOHOTOHHOW  OrpaHHYEHHON  IOC]Ieq0BATEILHOCTH.
Paboma ¢ aumepamypoi.

lponssonnas  dyrxumn, ee reomerpuueckuiit  u
usmyeckuit embici. Paboma ¢ aumepamypor.

[lpowsBoanas nmapameTpuyeckn 3ajaHHOM byHKLIMM.
Jlorapudmudeckoe  guddepenuuposanne. Paboma ¢
JAumepamypotl.

Huddepentman Gyukuiy, €ro reoMeTpuueckuii CMbICI.
Hubddepennuan  caoxuolt  Qyukumm. CgolicTBa
anddepennnana.  [IpuOnukeHHOE  BLIMMCICHHE ¢
nomowmsto muddepenuuana. Paboma ¢ aumepamypoi,
peutenue 3adau.

Hponssoauele u niepeHnnaisl Boicimux HOPAIKOB.
Dopmyma Jleibunua. Puboma ¢ umepamypoll.

12




[lpumenenne  ruddepenuuansHoro  neuuciaeHus B
(usuke u ecrecrsosnanuu. Paboma ¢ qUmepamypoil.

32

HepBooOpasuas dyHKuMS U HeolpeReICHHBIH HHTErpail.
CBOJCTBa HEONpPeAENeHHOr0 HHTErpaa. Wurerpaner or
OCHOBHBIX  OJIEMCHTApHBIX  QYHKIMHU. Paboma ¢
qUmMepanypoll,

I
(U®)

Paziauumnbic (POPMBI  KOMIUIEKCHBIX  uncesl. (OCHOBHBIE
JICACTBHSL € KOMIUICKCHBIMH  UMCIIAMHY. Paboma ¢
aumepamypoul.

34

Pasjioxennst MHOrouena Ha MHOKHTENH, Teopema Besy.
Cxema lopuepa. Pegpepam.

Pasnmunble noaxomel Kk samaue o KPHUBOJIMHEHHOH
Tpaneuun. Cymmbl HapGy. Peghepam.

Boruncnenne onpenenennoro HHTErpaja ¢ TOMOIIBIO
MHTCTPAILHEIX CYMM. Paboma ¢ aumepamypot.

®opmyia "ayccea. [Tpeobpazosanue Jlanmewa. Peghepam.

[Tpunosxenns onpeneneHHbIX uHTerpanos: ¢Gopmyia
Bammca;  dopmyna Teiinopa ¢ gononHHTENBHBME
WICHaMHL - nmHOrouneHs!  Jlexanapa;  muTerpambhble
HepaBedcTsa, Pegrepam.

[pubmukeiinoe BbIMMCICHHE OMPECIICHHBIX HHTErPaJIOB:
(GOPMY.IbI TPCYIONBHUKOB 1 TpAlIeIHii; napadosimyeckoe
HHTepronuposanue; Gopmyisl Cummcona. Peghepam.

40

[Ipunoxkenust HHTErpaTLHOrO MCYUCIEHHS K [COMETPUH:
BBIYHCIIEHME JUTHHEI KPUBOH; JUTHHA JIYyTH
[IPOCTPAHCTBCHHON KPUBOIH; BbIpaykeHue [UIOMAAH U
00BeMa HHTErPAIOM; I1I0AH TOBEPXHOCTH BpallleHUs,
HUIMHAPU UCCKOH LOBEPXHOCTH. Paboma c
JuUmepanypoul 1 pewenue 3a0au.

41

[Tpunosxenus onpemeneHHoro HHTCIpaja K (Qusuke:
HaXOXK/ICHUE CTATUYECKHX MOMEHTOB U I[EHTPA TSHKECTH
KPHUBOH; MexaHuuecKast pabota; pabora cuibl TPERUS B
LIOCKOH nsite. Peqhepam u peusernue 3adau.

42

HecobcetBennble HHTerpabl C 0ECKOHEYHBIMU
NpehciiaMu: anajoTus ¢ psgamu; Npu3Haku AGels u
Hupuxie; iipiBeaenre HecoGCTBEHHBIX UHTErPANOB K
Oeckoneunomy psiny. Pechepam.

Brruncienne necoGerBeHHbIX HHTErpajioB ¢ MOMOLIBIO
uHtTerpanbbix cymm. Murerpans @pynnane. Peghepam.

b

44

[Ipubimkennoe BbrunciacHue HecoGeTBEHHDX HHTEIPaJioB.
Venosn30Banie acHMOTOTHYECKIX pasioKeHHiL. Pechepam.

45

Paguyc  cxosmmoctu.  Cgolictea  cremeHHbIX PSOB.
Paboma ¢ aumepamypori u KOHCnekmupoegarnue.

46

Pazjioxenue (yuxumii B crenennnie psineL. Pan Teiinopa.
Paboma c 1iumepamyponi.

47

Beckoneunsie psijibl ¢ nOCTOSHHBIMU YTeHaMY: IIPU3HAK
laycca, upusnax PaGe, npusnak Kymmepa, mnpusnax
EpmakoBa. Pechepam.

48

Paznosenne B pan moxazatensHOH M OCHOBHBIX
TPHIOHOMCTPUHECKHX  (pynkmuit.  JlorapupmMuueckuii
psn. Paboma ¢ aumepamypou.




49 llpubankeHHble  BLIYMCIEHHS C  [OMOIIBIO PAZOB. )
| Paboma ¢ numepamypoi.
50 | Pasnoxenne ¢pyuxumii B pag Oypse. Peghepam. 2
Apu(MeTHIECKOE /1-MepHOE TPOCTPaHCTBO. O6IacTH B
51 | n-mepHOM  mpocTpancTBe: OTKPBITBIE U 3aKpbIThle 2
oduacT. Pegpepam.
1 Hpenen byHKuHn HECKOJbKHX [IEPEMEHHBIX,
52 | HenpepbIBHOCTL M pasphbIBBI  (DYHKLHH HECKONbKUX 2
HEPEMEHHBIX. Paboma ¢ iumepamypotl.
T 53 OKCTpeMyMBl  (BYHKLUHH — HECKONBKUX IIEPEMEHHBIX, ’
| YCaoBHbBIE 9KCTpeMYMBL. Padomu ¢ JqUmMepamypoll.
Auddepennumansusie YPpaBHeHUs! I nopsiaKa.
12 54 | Jluddepennunanshbie  ypaBHeHHS BBICIINX [IOPSIIKOB, 2
JOTYCKAIOWNX MOHIDKCHUE TTOpsaKa. Pewernue 3a0ay.
Hroro: 108

5. Hpumepnaa memamura Kypcogpix npoekmoeg (padom)
Kypcosuie mpoexrsi (paboTe) He IIPelyCMOTPEHDB! YUeOHBIM TIAHOM.

6. Obpazosamensivie mexnonozuu

Buo
Cemecmp I HC"IIOII!);?yeMbIe UHMEPAKMUGHbIE Koauuecmeo
(1, 1P, IP) 00pU3VEAMENbHbIE MEXHO102U uacoe
B Jlexkuus-pusyanuzanus ?
1 (remer 1, 10, 11, 14)
I TexHonorus TMYHOCTHO-0pHEHTHPOBAHHOTO 20
obyuennst (temsr 1-5,7, 8, 10, 11, 15)
1 Jlexnus-pusyanuzanus 10
1 i (remer 1,2, 6,9, 10)
Ip TexHomorus IMYHOCTHO-0PHEH THPOBAHHOTO 2
oOyuenus (temsl 2, 4, 14, 17)
HUroro: 46

7. Ouenounsvie cpeocmea 01 MEKyuLe20 KOHMPOAA yCresaemocmu,
NPOMENCYMOUHOU QMMeCMayuI HO UMO2AM 0CE80CH U oucHuUnIUHbI
U yuedno-venoouuecKkoe obecneyenue CAMOCHOAMENbHOU PAOOMbI CHLYOCHMOG

15t OUCHKH KauecTBa YCBOCHUS Kypea HCIOIb3yI0TCs cienyrouue GopMbl KOHTPOIIA:
~  Tekywii — KOHTPOJIb BBINOJHEHHS HPaKTUYECKUX 3a0aHuI;
= pyOeaiblii — KONIOKBHYMbI, KOHTPOTBHEIC PAGOTHI 110 paszaenam;
~  MTOrOBbII OCYIIECTBASETCA T0CPEACTBOM TECTHPOBAHUS U 3K3AMEHA,
Konurpoan camocrosrenbnoii padors: crygentos OCYIICCTBJIACTCS C TOMOILLIO OTBETOB
Ha HPAKTHUCCKUX BAHATHSIX, KOJUTOKBHYMAX, KOHCYIBTALMSIX, OTBETOR HA TECTUPOBAHME.

Hpumep Gitera K MOTYALHOMY KOHTPOIIO 110 pasgesam «MaTpuubI ¥ onpeseuTe ) U
«CHCTeMBI JIHHEHHBIX aJrefpanIecKux ypaBHeHHiD
3aoanue |
Hanpt Matpunst 4, B, C, D.
Haiiru matpunet 24 — B, A%, 4C. DC. f) =357+ Tx = 3, fA)-2?

14
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3adane 2
B 3amaue Beramenuto OUPCACIHTENb, UCIIONB3YS CBOMCTBA ONpeenuTene u TEOpeMy 0

Pa3JIOKCHHUN 10 d3NEMeEHTaM CTPOKHU UJIN CTOH6H8..
21

[ Y]

[SSCR ]

L

[y

3aoanue 3
Hana marpuna A. Haiity Matpuny 4 obpaTHyto naunoit. Croenars IIPOBEPKY, BHIYHUCIINB
npomsgenenue A4 . Pemure 3a;a4y:
4) BOCIO:1630BaABILHCE onpeje/ieHeM 00paTHOH MaTPHUILbL;
6) no meroay Kopraua-Iaycca.
201
1
3

o Cu
(O8]

/1 =

3]

3aoanue 4
Ipnsenss mertom uckinovenus HeU3BECTHRIX (MeTox [aycca), pemrurs cucreMy
JHHEHHBIX YpaBHEHHIH.
- Iy
4,\] +2x 5
X, —=0x, +9x =-§
! 3 4

— Xy —3x4 =11

3y, +4x2 —3,\‘3 +x4 =10,

2 — Dy —Jv =
w\l ‘_.\2+x3 2,\4 0.

3adanue 3
Pewmrs, CJIAY Matputnniv setonom u MeTozoM Kpamepa.

1

T e e =

- e -

3aoanue 6

Petunt nannoe Matpuunoe YPaBHEHHE,
T1 "'l 3 —_ l -

X = -1

"

o
3 -2

(NN

(0
[y ]

[ann B S R

3aoanue 7

Haditu panr MaTpUILbl A B 3aBUCHMOCTH OT 3HAYEHHUS napameTpa .
i 2 3 4

A=|-2 —4 -5 -z

. O or "

[Ipumep Gnaera k MOYALHOMY KOUTPOJII0 10 pasneny «BexTopuast ajaredpa»
L. Ha ctopone BC tpeyrosibnyka ABC B3sTa Touka K Tak, uto BK: KC = 2:3. PasgosxuTs

BCKTOP AKX [10 BeKTOpaM & =45y L= Ac,
2. Jlanwl rouku A(3; 2:-1), B(1,—4:3), C(0;3,-1), D(~6,3; 5). Haittu:



a) KoopaHHATLI BekTopa KN, 11e K — CcepenMHa otpe3ska AB , a Touka N jgenuT
0Tpe30k ('L B oTHOMmEHMH 1:2;
6) npoexnuio BekTopa A5 Ha oCh. OIpe/IesIAeMYIO BEKTOPOM £,
3. Haittu yron mexny mmaronaism fMapanienorpaMMa, IOCTPOEHHOTO Ha BEKTOpax
a(1;0:1), 121,
- 4. Haiitn CKAIIPHOE MPOM3BE/ICHHE BCKTOPOB @ =25 — g | b = o +3q, ecou

=1 (0 ==

v|=2,

5. BGKT'Op ¥ IepIEeHTHKYIISpeH ocH Ox 1 BEKTOPY 7 U 06pasyer OCTpBIH YIOJI ¢ OCBIO
Oy . Haiti koopaumatel Bektopa &, ecin 7 = (1; 2; 6), |x]=+10.

6. Haitru rnomans tpeyronsauxa c sepmHamu A(3; 2;-1), B(1; —4,3), C(0,3,~1) .

7. Borucnuts 00beM TpeyrosibHoi [IHpaMuJIbl ¢ BepwuHamMu A(3:2,-1), B(l;—43),
C0,3,-1). D(-6: 3, 3).

8. Haiitu Gazue cucreMpl BeKTOpOB a(1:-2;3), 5( 4;7:2), £( 6:4;2), cd( 14;18;6). Beipaszuts
HeDa3UCHbII BeKTOD uepes GasucHLbIe.

Tpivep Guiera K MOAY.IBLIOMY KOHTPO.IIO 1O paszeay «BBenenue B anaiamnsy
1. Haftti o61acts onpenenenus GyHruMn y =y —v7 — 1 — 5,
2. TloctponTs rpaduk pynximm y = 2rasiy — Th
3. Haiitw npesenst:

m e L |
e VT
4. Haiftu Toukn paspelBa (YHKLHH H OUpeaenuTs UX poA. llocTpouts sckus rpaduka
bynkuun. B ciyuae yerparnmoro paspbIBa 0ONPENENUTh (DYHKIUIO IO HENpPEPHIBHOCTI
l’z‘"i

x=1

Ipumep Ousiera k Moy abHOMY KOHTpo.110 o pazjeny «IIpoussognas n nudpdepennuany
1. Halitu npoussonuste Gyukmmii:

- > 1 — PG L3 g
a)y =327 ==+ =4 3w 0)y = ain 0y ces{Ex®ly B)y = (2x+ )™,
2. Haitti ipousBoanyto GpyHKIHH. 301aHHOM HESIBHO, B YKa3aHHOM TOYKe: y2 =Jx + y,
M4,=4).

. o
AMonyunrs vpasuenne xacare:bnoit k rpaguky QyHKIMH y = x° 4x + 2 B Touke xp = /.

3
4. Haiitn npon3BoAHYyIO TpeTbero nopsaxa QyHKUHY y = sin” & B TOYKe x) =

td

- Haiita s depentman Gyuxinm y = 4G — +2 p touke Xp=4npudx =0

Haitri narepsaisl MoHOTOHNOCTH (ByHKIME y=xF = 37— 36x + |,
- Haiftn nnreppasst BeTyKIOCTH, BOrHYTOCTH rpaduxa QyHKUHH y = x ¢~ u Toukn
neperuda.
9. Haifru acumirorst rpaduka (Gyuximu y= %

-

5

6. Beruneants npeses no npasu:ty Jlonutans . —
7

8

10. Halitn neny p, xotopas obecneunpaer MaKCHMAJIBHYIO MPUOLUIb, €Cclii (BYHKIHS
H3ZepkeK umeetr sun C(x) = 35x+3500. a (pyuxuns crpoca p = 50 - 0, Ix, rjie x — KOJIUYECTBO
BBIYIICHHOH TIPOYKLUNU.

Hpumep onsera K MOAYJIbHOMY KROHTPOJI10 TO pa3aejaam ((HeOHpeHC.HCHHbIﬁ HHTerpam Hu

«Onpeseaéuublii uHTErpAT»
3adanue 1. Haitru Heonpeienéuipie HHTErPaIbL:

6



N AR N LA [~ 4 (s, X

I+ 7x 2x -4 3-4x- xInx A2 =3x7? ’

dx ) . dx .3 X
1.6. jm L7 et 18 jﬁ L9, [sin®2xdy; 1.10.
fcos 3 x“‘x/'sin S Xy

3adarnue 2. Beraueants onpeienéunple MHTErpasb:

T

) Ix y
2.1, f_‘h 2.2.
] —

N
sinxcos2xdx: 2.3, _[\/3 —cos? xdx .
X7+ 2x b

T

4
3aoanue 3. BEIMUCIUTE HeCOOCTBEHHLI HUHTErpaj MM 0Ka3aTh, YTO OH PACXOMUTCS:

~

J‘ dx

03 (x— 1)2 '

3adarnue 4. Haitrn nomian, ¢uryper. OTPAaHHUYEHHOHN JIMHHSAMU:

I
y=—r, 1 =—-x,x=-2.

X

3aoanue 3. Berauenure 00béM Tena, NOJIYUYEHHOTO IPY BPAUIEHHH BOKPYT OCH abCIIHCC
(UTYpEL OrpanUUeHHON THHUsAN 1

y :2\/;’ y= 2x.

[Ipuvep Guuera K MOAYALHOMY KOHTPOJIIO 110 pasaeny «Psabin

1. PICCJ’IGIIOBE]TI) HHCJIOBLIE PAABl HA CXOAUMOCTE. ,HHH CXoqsamuxcs 3HAKOIICPECMECHHBIX
PAAOB YCTAHOBUTH XapakTep CX0AMMOCTH (a6COHIOTHaﬂ HJIH yCHOBHaH).

g:‘(“l)n‘Fl _l)_
Lo n’
n=| 2

2. I/ICCJ'[C,HOBEITI) CXOAHMOCTL CTENIEHHOTO pana, YKa3aB OGH&CTB €ro CXOAHUMOCTH.
2 R
(x+2)7  (x+2)% (x+2)°
: + +

~ 2 3
-3 4.3% 9.3°

3. Pasnoxute GyHKUKMIO ) = sinlx B psin Maxknopena, onpenenuTs 061acTh CXOIUMOCTH psna.

Hpumep 6uaera Kk Moy aLHOMY KOHTPO.TIO 0 pasaeny «DyHKIHH HECKOJIbKHX
nepeMeHHbIX»

1. Haiitn sxerpemymbl (yHKImu JBYX [EPEMECHHBIX.
z=2x" +6xy? =30x ~ 24y

2. s dynxnuwn z = (x7y +1)%:

a)  HaianTe wacTHBlE NPOH3BOAHbIE 1-ro u 2-ro HOPSIIKOB B OOLIEM BMJIE U B TOYKE
(1. 1), yOennsuince B paBeHCTBe CMeIMaHHbIX [IPOU3BOJHbIX;

0)  maliauTe rpazuenT (VHKINY B OBILEM BUIE U B TOYKE (2, ),



B)  naiiaure auddepeHunan GyHKIME B 061IEM BHAE U B TOUKE (2, 1),
) Haiiuure MpoM3BOAHYIO B Touke (1, 2) mo HarnpapieHuIo BekTopa (1, 4);

2 o '
a)  onyerb x =24,y =t" —1, nailaure Z, B oGuieM BUIE U npu f =1, ucnons3ys Gpopmyiy
BBIMUC/ICHHUS! IPOH3BOTHOMN CIIOKHOHN (DYHKIIMU IBYX MEPEMEHHDIX.

Hpuvep 6nnera k moayasHomy KOHTpO./110 110 pasjeity «/luddepeHnnansunie ypaBHeHusD

Peuire quddepennuansapie ypasuerus u maiiute gacTHbIe peweHus (YacTHble
MHTErPaibl). YO BICTBOPSIOIINE JAHHBIM VCIOBUAM,

_ dy dx
1. 2x .f,:— L Y¥y=2 npy x=0
1
2 }F"":3+co:-:2:(—2x; }’:5‘ }"‘:OHpH x=0
.
3. dy-ytgmdx =0 YT npu X=0,

OGpasen Tecta 115 IPOBEXCHUA HTOIOBOTO KOHTPOJIS
0 HTOraM 0CBOCHUA AHCUHINIMHDI, A TAKIKE 118 KOHTPOJIS CAMOCTOATENbHOI padoThl
cryaenta (1 cemectp)

Yrasanua: Hamuwume Bawy haritnuno, novep epynnet u oamy. [ns omeema na 6onpoc ¢
8b100pON Gapuanma  omeema  QOCMAMOUNO  HANUCANb HOMEp 6ONpOCca U padovm Gyrey,
0003NAYAIOUYIO NPUBLILHBLT Gapuanm 113 RPEONOJICENIbIX 6 meKcme 0meemos Ha ¢onpoc. Eciu
Bot cuumacme npasiivitoi i Hecko 1oro GUPUAHMOB OMGEEMOG, MO 3ANUUIUME YePe3 3aNImyIo
coomeemcemayioue Aunmepol GyKe.

Bpemsa: 90 viun

JE 1. Matpuust u oupejteurenu — 12

I. KBajpataas MaTpHLa, y KOTOPOH OTIHUHBI OT HYJIS TOJIBKO JJIGMEHTBHI TJIABHOM
JIRaroHaIH, Ha3bIBAeTCs:

a) HYJICROH;

b) eAMHHYHOIL;

¢) AHaroHaILHOIM;

d)  HeT npaBMIBLHOrO OTBETA.

2. KpajparHas MaTpULA HA3BIBACTCS BEPXHETPEYrOJNbHOM, eC/Iy:
) 2UIEMCHTBI, JIS/KAIIHe Ha N0GOUHON AHaronanm, PaBHBI HYJIIO;
b)  sremenTsbl, Jiexkalue Ha raBHoi 1HArOHATH, PaBHBI HYJTIO;

C)  DIEMEITBI, HC JIeKALUME HA IMABHON AMArOHAM, PaBHBI HYJTIO;
d)  ameMeHTLI, jievkalue HIDKe MIaBioil UaroHay. paBHbBI HYJIIO.

) 6 0 7 -3
3. Ha#ru 24 + 38 ecnu 4 = , B =
-2 =3 0 1

) 41 15

a ;
I
(47 -15

b) ;
4 ]



e
(47 -4
15 -
I 0 -1
) -1 3 1
Halitu A'B, ecnmu 4 = ,B=1-4 0 2
-9 5 -4
-6 1 -4
19 10 3 ‘
5 -4 35)°
-19 1 3 .
-5 -4 35)
(11 1 3
=19 0 5)
HCT MpPaBHIBHOIO OTBE T,
I 2
2 -1
Husmatpun 4 = -4 2\ u B = yKasaTb T€ Onepanuu, KOTOPBIE MOXKHO

BBITOAHUTE:
A B;
BA:
A"pT
B4 7'.’

Ykasars Te npeoGpazosanus CTPOK (CTOAOLOB) MATPHIBL, KOTOPbIE ABAKIOTCA
3rNeMEHTapPHBIMH

YMIIOJKCHUE CTPOKH (CT0/101a) Ha HEHYJIEBOE UHCIIO;

3AMCHA SJIEMEHTOB CTPOKH (CTONONA) NPOM3BONBHBIMU YHCTIAMM;

3aMCHa CTPOKH  (c1osi0ua) cymmolt 9Toit crtpoku (cronbua) w JIPYTOH  CTPOKH
(cTondua), mpeaBapHTebHO YMHOKEHHOMH Ha HEKOTOPOE YUCJIO;

3AMeHa CTPOKHU (CTO10UA) HyTIeBOIl CTPOKO# (cTonGHOM).

Paur maTpuisl pasmepa n xn paBcH:

1

n—1;

n— 1, ect MaTpUUa BLIPOKICHA:

YKA3aHHBIX YCIOBUH HEAOCTATOUHO AJTS ONpeIeIeHus paHra MaTpuIibl.

Ecin nomenars mecravu gse crpoknm (aBa cronbua) KBaxpaTHOM MaTpHIEL, TO
OIpeAeINUTE D!

HC UBMEHHTCS

TIOMEHSICT 3HAaK;

CTaHEeT PABHBIM HY:IIO;

YBCIUUHTCA B JBA pasa.

Mspectno, uro onpexenntens KBAaAPAaTHOH MmaTpuubl A papen A. VkasaTs, yemy
OYACT paBeH OIpeaenuTeNs MaTpHILb, TIOJIYYEHHOH M3 MaTpUIbl A YMHOKEHHEM

19



NEPROH CTPOKU HA YHCIIO (—3);

a) A,

b) -3 A
T) 9 A;

dy -27A.

10, Vkazais Bepible yTBep)K,JLHMH CBSI3AHHBIE C ONPENIC/ICHUEM H CyllecTROBaneM A ' :
a) o0parHas \mTpm{aA C} UICCTBYET, €C/IH MaTpuua A — KBaJpaTHas;
b) uopai ras \IdTpHHa A cyliecTsyer, ecnn Marpuua A — kpagpatHas u det 4 # 0;
) AA =47 A E, rne E - enuHudHas maTpuna COOTBETCTBYIOILETO pa3Mepa;
d) A4’ =a"4=4.
4, 4, d4ag

I Aurebpanueckoe nonomsenye 4, yiemenTa a; Matpulbl 4 = | a,, d,, d,; | paBHO:

ds) Ay dy

lay .
ay |7

’a. (s,

,a” sy
b) [ ;

dy

r(,,, o]
) - -

s, )
0 J"zi az}.

"(73] Uy

0 2 1
I 3 0 _
12, Borauenurs onpegenurens A :1 { 2 1,pa3no>1<mz¢ o aaeMenTam 1 crosbua:
|
0123

a) -1
by 0
c) 1

d)  nmer npasuibHOro oTBera.
JE 2. Cucresui indeiinpix aare6panyeckux ypaBHeHnnii — 16

I, Ecim maTpuia cucreMpl 7 ypasHeHuit KBAaJIpaTHas H €€ ONpeJeuTeNb He paBeH
ILYJIO, TO CUCTEMA:
a)  He UMEeT pelleHui;
b)  mmeer eiMACTBEHHOE peleHe:;
¢) UMeeT He OoJiee 1 pelreHHit;
d)  uneeT GeCKOHEUHO MHOTO pelueHuil.
2x) +3x, +2x, =2,

2. PewmTi cncremy TuHEHHDBIX aireGpanueckux YpaBHeHHH § x; +2x, —=3x, =1,
3x, +4x, +x, =3.

a) x =(1.0,1);

by x =(1.1.1):



¢)

(OS]

h

x = (1,1,0);
HET npaBnanoro OTBCTA.

X, +5x, =5x, =2

Mecenenosats cucteny < 2x, +3x, —2x, =1 H B cilyuae COBMECTHOCTH PELIUTE €&:

3, +x, +x;, =0

COBMECTHas, ONIpeAcIEHHAas, X = (15,25,11);
HE COBMECTHas, onpe/enéHnas, x = (15,20,10);
COBMECTHAMA, He onpenenéHHaH; =(5,20,11);
HC COBMECTHAs!. HET PelICHU;

HET OPaBUIBHOIO OTBETA.

HMcenenosare cucremy JIMHEHHBIX anreOpanyecKux
X +x, +x;-2x, =1
X, —x, —2x, =-1 1o teopeme Kpamepa;

X, +5x, +3x; = 2x, =0
COBMECTHAS, ONPEICIEHHAS;
COBMECTHAsI, HE onpe;tenéHHasi;
HE COBMECTHAs, Onpe/ie/1EHHas;
HE COBMECTHAs, HE ONpeaeéHHasl;
HCT NPABUIILHOTO O1BETA.

X+y—z=-2

, 2x+3z=8 .

Jlaua cuctema ypasneunii. . Haiitn A,A_,z.
3x-2y=5

19, -38, -2;

19, -19, -1;

19, 38, 2:

19,19, 1;

19, 57, 3.

Ecru A-E:Z;,To:

- .

|
RNEAS

<A,
b
b,

=
it

e

!

1l

-1
I
s S N

b=

[pu pemennn cucremit no npasnny Kpasmepa uenonssytor GopmyJise:

ypaBHEHU I

2]



a)

¢)
d)

9.

b)

)

a)
b)
c)
d)

Ecny parr ocHOBHOM MaTpHLbl paBeH panry ee pacllPEeHHON MaTPHULbI, TO CUCTEMA

JMHEHHBIX areOpanueckuX YpaBHEHHI:
COBMCCTHA;

- HEKOTOPOEC pelICHUE HQOHHOpOI[HOﬁ CHUCTEMBI,

no npasuity Kpamepa:

a e =

[ T S S—

- (byH,Z!aMCHTaJH)HZUI cucremMma pQLHCHI/IFI COOTBGTCTBy}OLHQﬁ O,Z[HOpOI[HOf’i

HECOBMECTHA,

OIIpesIeIIeHa;

HeolpeaeneHa.

- X+2y=2,

Hpu penrennu cuctemsl

x—dy=7
1 2 2 7 b2

A = «A] = s 2
3 —4 3 -4 - 2 7
12 2 2 ]

A= A= .=
Bo-4 7o -4 3
12 2 2 2

A= ,A] = gA’) = s
34 74 C 37
12 1 2 22

A= ’Al = ’A,) =
3 -4 37 7 7 -4

2

[yets /7 =13

4
H
2, = 0*
1)

cucTeMbl. [orna pemenue 1eo, tHopOIHOH CHCTEMbI MMEET BH:

[",\-, =C +2

{A‘z =C, +3;

L‘c; =4

Jx, =20,

x, =3C,;

L\‘} =4

( x =2C, +2C,

{x, =3¢ ;

L\g\ =4,

[\

Eenn cucrema  muneiinbix  aireGpandeckux
PELICHHC, TO OHA SABISACTCS:

OIPEAETICHHON;

HEONPEAeNeHHOH;

OJAHOPOJIHOM;

HEOJIHOPOIHOMU,

YpaBHCHHU 0 uMmeer CAUHCTBEHHOC



Ecin kamnoe peuienne nepBoil cucreMpl sBisercs pELIEHUEM BTOPOM, W
HA00OPOT, Kak0€ peLieline BTOPOH CHCTEMbI SBISETCS | pCLIEHUEM TIEPBOI, TO ABE
CHCTEMbBI  JIMHEHHLIX — anrebpanyeckuX ypaBHEHHH ¢ OOHUMH ¥ TeMH ke
HCH3BECTHBIMH HA3LIBAIOT;

OKBUBANICHTHBIMH;

0/ IMHAKOBBIMH;

OHIOPOAHBIMM;

HEOTHOPOAHBIMU.

Cucrema OIHOPOAHDBIX JIMHEHHBIX YPaBHEHHH C 7 HEW3BECTHBIMH W MaTpuued A
MUMCCT ___ JIMHEHHO HE3aBHCHUMBIX pellleHHi .

n— RgA,

n+ RgA,

1.

Rgd —n.

Meron, mo koTopoamy pelieHHe CHCTEMBI THHEHHBIX anreOpandeckux ypaBHEHHI
COCTOHT B TOM, 4TOOb! KaXK[0€ HEH3BECTHOE OCTABAIOCH JIHIIb B O{HOM YyPaBHEHHH,
HA3LIBACTCS METOJOM:

[Naveea;

Kopaana-Taycca;

Kpamepa;

Kponekepa-Kanenni.

Merozn, no xotopomy pelnenne cucrembr nuHeiHbIX anreOpamyecKux ypaBHEHHI
COCTOMT B NIOCJICI0BATE/ILHOM HCK/IFOUEHHH HEH3BECTHBIX, HA3BIBAETCS METOIOM:
[aycca;

Kopaana-T'aycca;

Kpawmepa;

Kpouekepa-Kanennu.

Ecim B cucreme uneitHbIX anreOpanyeckuX YpaBHEHMH WYHCIIO HeH3BECTHBIX
Oouiblle YHeTa ypaBHEeHHH, TO cHeTeMa:

HE MMEET PeLICH M

HMCET ¢IMHCTBEIHOE peUICHHE;

BMeCT He DoJ1ee 1 petlennii;

uyMeeT OECKOHEYHO MHOIO peleHHi.

AE 3. Bektopnas anreépa — 12

)
b)

Halitu kocunyc yraa mexy BekTOpaMu AB u AC, eciu A(1,-2.3), B(0,-1,2),
C(3,-4.5).

1K

—1:

0;

0.5;

HET NPaBUIBHOIO OTBETA.

Han Tpeyrompuuk ¢ BepuiHaMu AQ2,-4), B(4.4) u C(6,0). Ykaxure KOOPAUHATEI
CCPEJIMHBI CTOPOHL] A L.

(=2, -2);

(0,2);



¢)
d)
¢)

(3, 0);
(3.2);
(1,0).

3. CMeLIanHbIM IPOM3BEIeHAEM TPEX BCKTOPOB & , b U ¢ HA3bIBACTCS YUCIIO, PABHOE:

a)
b)
¢)
d)

d)
€)

a-(bx7);
axb x¢:
(axb)-c;

ax(b+7).

Haitru llp; _a, ecmn @ =(2.7,-3), b=(6,-53)n ¢ = (4,-3,4).

Haifte nsomans Tpeyronbmuka ¢ BeplidHaMu B TOYKax A(3,-4.1), B(2,2,2) n
C(=5,2.3).

4478 ;

2478

\//’—7—§;

678 ;

3478 .

— 1 | I T . —
MzgecTro, uto 'a X b’ =3, ful =4, ayros Mexay @ u b paseH — . Haittun jb{
J

i R e e =

Ompefenuts  f,  1mpu  KOTOpoM KOMIUIAHapHbI  BeKTOpbl  a = (2,3,4),
h=(0.42)u ¢ =(3,4,0).

|
3.



b)
¢)

d)

b)

W= = o]~

G| —

Bektop ¢ = (3,4) pazaoxen mno BekTopam ¢ = (3,-1) u b = (1,-2). Bribepure
BCPHOE PA3IOKEHUC!
+3b

C=d

T=2a-3b;
T=9a-6bh;
C=-2a-bh.

JlniHa BEKTOPHOTO 1IpOU3BENEHHS BEKTOPOB @ U b UHCIICHHO paBHa:
[IOWAaAN TPEYroabH1Ka, HOCTPOSHHOIO Ha BEKTOpax & U b ;

fiJI0manu napanie/iorpamMmma, II0OCTPOEHHOT0 Ha BEKTOpax & U b ;
o0neMy mapannenenurea;
obnemy TeTpasapa.

ADBCOTIOTHASE BEHUYIHA CMELIAHHOTO NPOU3BEJICHUS TPEX BEKTOPOB YUCICHHO paBHa
» MOCTPOEHHOTO Ha TUX BEKTOPAX.

IIIOILAHM [TapallIenorpaMma;

00beMy nmapanienenmea;

00Bbemy kyba;

00LeMy TeTpasapa.

Ilycts BexTOpn! @ 1 b 3amanb KoopouMHatamMu a = (a, a,, a.) u b = (b, b,, b.,),
TOr1a d x b BRMUCISICTCS [0 GopMye:
T 7k

a,d, a.

by by b,|.

3

|
)
o~
o

b:\’ ] aZ
b..

k)

b, K

—

AJ’II’€6paH‘ICCKaﬂ (bopma KOMIUICKCHOI'O0 4HCha z, I/I306pa)l(€HHOFO Ha PpHCYHKE,
HMCCT BUI:

25



a)
b)
¢)
d)

5

g el ] -2
z=4 -2/
=442
z==2 -4
77— =2

AE 4. Ypaprennst upavisix u maockocreii — 10

26

W

a)
b)
¢)
d)
€)

Ha nnockocrn YpaBHCHuUe Hpﬂl\lOﬁ, npoxozmmeﬁ HePE3 ABC TOYKHU, UMEET BU:

K= Y=

’
i T

A(x-Xg) + B(y-vo) = 0;
YYo= k(x-xq);

.
NV
2

Ko—y Yo =y
Ax+By+~C=0
Yelosne neprenauKyIspHOCTH 1ByX OpAMBIX Y = kyx + byuy = kox + by
/\’J = - /(3 1% /)/ = bg;

kpk, =~ 1,

ky = k.

/7/ = /)_';:

/(/‘/(3 =],

YeioBre napaiiensHOCTH ABYX NPAMBIX 1 = kyx + b, i V=kox + b>:
ki=-lon b, = b,

/(/‘/{3 =]

Ky = ko,

/)/ = /73;

/C/'kg =/

Licny nipAmast Ha IIOCKOCTH 3a/[aHa YPAaBHEHUEM y=kx + b, 1o:

h — OTpes30K, OTCEKAEMBIH NpsiMOt HA ocH O,

K =, TJIe ¢ — YroJl HaKJIOHa N1PAMOit K NOJ0XKUTENILHOMY HalpaBlIeHUIO ocH (x;

b = lga , Te o — Yyron HaKIoHA NPSAMOI K [OJOXUTEIILHOMY HaIlpaBlIeHUIO OcH Ox;
k = lgo , T71¢ 0 — yroJ HaKIona NPSAMOit K TIOJIOKUTEIILHOMY HAIIPaBIEHHIO ocU (x;

bh = q.

Touka. kotopas npunamiexuT npamoii % + i = [, IMeeT KOOPIMHATEI:
{a. 0):

(0. a)

(h.0):

(a, b):

(—a, =h).

[Ipsvas ma nnockocty, 3ananunas ypasHennem Ax + By =0 (4+0,; B#0):
japasiiepHa ocu Oy,



b)
¢)

b)

d)

a)
b)

napajiesibHa ocu (x;
MPOXOAMT YEPE3 Hauaso KOOP/HHAT;
napayuesibHa ocu ()z.

Ecan mee mmockoctu 4;x + By + Ciz + Dy = 0 u Aox + By + Coz + Dy =0
[ICPHCHIUKYJISIPHDBL, TO BbITOIHICTCS YCIOBHE!

Apeds - B/Bg + C'/(,V_“' = ()

A G
— - >
:’32 o s

Ads+ BiBy+ CCs+ DyDs = 0;
A1BCr+ A>B>CH = ();
A/B/C/ = AQBQCJ

Paccrogume oT Touku My(xs, ys zp) no miockocTH Ax + By + Cz + D=9

BLIMHUCIIACTCA I10 q)OpMyJ'IeI
, Ax+5v+Caz

.

2

vAT+BEI 4
A}i'e +5)’TD + S

VAR+ET 402
; Ax+EBEv+Co+D
U=
VASTFET T

_ Axg BV +Co;

+ET+0T

d

7

P
v A

TlapaveTpudeckue ypaBHeHHS IPAMON B IIPOCTPARHCTBE UMEIOT BHIL:

=X, +mt

¥ = ¥o Tt
2= Zy +pt

(X =M+ Xt
V= n+ oty
z= p+z,t

X = —X, —mt
V= —¥,—nt;
—Zy — Pt
m— Xat
n—=yel;
P =zt

K =mt— X

{ nt— y..
z__z = pt— Z.

“ra 't
I [ T T

YciaoBueM  mapasienbHOCTH — NpSAMOit

Ax + By + Cz + D = () apnsercs:
Am + Bn + Cp = 0;

A 5 Z
- = = - 2
m n »
A 5

.{~
4
w |y
I
=

-

S R

m

H

IJIOCKOCTH

27



A B "
) =4+ =0;
i A

93
n

¢)

AE 5. Kpusnie sToporo mopsiaxa — 12

. MHOXECTBO BCeX TOUEK MIIOCKOCTH, CYMMa PACCTOSHUM OT Kaykmoil i3 KOTOPBIX 10
ABYX JIAHIBIX TOYCK O9TOH JII0OCKOCTH, Ha3blBaeMbIX (hOKYCaMH, eCTh BeJMUHHA
(IOCTOsAHAS. HA3BIBACTCH . KallOHHYECKOE ypaBHEHHE YTOH KPUBOH UMEET BHJ .

fZ UE ]
a) runepboaol, — — = = 1;
ac &=
~ s 12 ‘
b)  runepGouoii, = + 5 =1
2 2
x au .
) ITHICOM, — — — = |;
-2 e
XZ UZ .
d)  osmmncom, — + — = 1.
ac he
2. MHOXKECTBO BCeX TOYEK IMIOCKOCTH, Kakuas M3 KOTOPBIX OJAMHAKOBO YiajdeHa OT

AaHHOIT TOUKH, Ha3pIBaeMol (hOKyCOM, M 1aHHOI IPAMOMN, HA3BIBAETCSA:
a)  napadonoii;
b)  runepGonoii:
C)  OKPVIKHOCTLIO:
d)  oaauncos:
€)  npsmoi.

3

X W

3. YPAaBHEHMAMH ACHMITOT FUNepGOIbI — — = ] gpnsrores:
a2 52

a) ¥ =z

by ¥==Zu

a

C) Vom oy

d V==

e) Vo= i

4. VKasare. 4yemy paBHO 3HauCHHE HKCHEHTPHCHTETA OKPYKHOCTH:

a) 0

by 1;

¢) -1

dy <1

e) >1.

(4

KpHBELH, Hf}OGpEl}KéHHaﬂ Ha PHCYHKE, OIIPCACIIACTCS YPaBHCHUCM:
Va

AN

L:\'(h'/:' £
\

t
T /
N /

|
-3

-
3

28



£
ta

X [
) —+ —=1L
x: . yE
by —+ —==1
2 2
32 2
¢) ———=-—1
] 4
52 2
d) — P 1;
xl’ 1’2
e) —— == -7
4 2
22 32 .
6. Kpupas, sanannas ypaphenmem — — *— = | 1300palkeHa HA PUCYHKE:
4 3
» %
a) b)
I/ T
l/ ! \
'—3‘\ it JE —4 Bl X
L/
L/
c) o d)
7. VYpasnenwe (x — 21" —4(v+ 1)° =4 olpeIesIseT:
a)  rurepdony;
b)  napaGoiny:
C)  OKPYIKHOCTB,
d) s
€)  JABe MepeceKaroluecs MpsMble.
8. Vpasmenne (x —2)° —4(y+1) =0 oTpejlesseT:
a)  runepdony;
b)  napaGony;
C)  OKPYKHOCTB;
d)  aanunc
¢)  ABE NePECEeKAIOLIMecs [PsMBbIE.
9. IMapadomna, u300paxéuias Ha pucyHxe, OTpeie/iieTca ypaBHEHUEM
_\“l
,./«/
//
//
0 \ s
a) Vo= —4y

29



by vt = 4y

-

¢y  Xo= gy
dy y= —-4—):‘:;
e) o= 4y

10.  Hatiru Munnmvanshiyio momyocs rurepOoIel X2 — 4y2 + 8x — 24y = 24

a) I
by 2
¢ 3
d)y 4.

5]

2 2 4 e
L [l runepGoner 16x° — 9y = 144 maiitu paccrosnue MeXIY POKyCaMH.

a J,
b) 4;
¢) 9;
d) 10.

12, Onpeneants THI KPUBOH 9y~ + 497 — 54x — 32y + 109 =0:
a)  runepGona;

b)  napabona:

C)  OKPYKHOCTD;

d)  osanwunc.

AE 6. BBeaenne s anaaus — 18

. X—-2
I, Bolumeanrs opesaen hm?—q—_ » HC NOJIB3YsICh I1paBuiioM Jlonurass.
x=>5 v — 75
a) 0,3;
b) 0,1:
C) 0,4
d)y 0,7.
. sindx
2. Beruwenurs rnpesen lim 5 - He N0/IB3YACH NPABHIIOM Jlonurass.
x—0 2x
5
a -
)
4
b) )
3
5
¢) 5 ;
4
d -
D
n
. X
3. Buruumenuts npeaen lim m—w . HE 10:Tb3YsICh IpaBu:iIoM JlonuTans.
=l L x )
)
a) e
]
by ¢
) e
2
dy e



9.
a)
b)
¢)
d)

10.

a)
b)

d)

11

a)

-

X1
DyHKIHSA ! X B OKPECTHOCTH HYJIS SIBISE€TCS BEJIMUUHOLM:
OecKOHEeYHO MaJIoil;
0EeCKOHEUHO BOBLION:
HU TE€M, HU APYTUM.

. Hes (,\":l
lim —(—
[lo reopeme o mpesiene vacthoro  *=% v(x) paBeH:
(lm a(x)v(x) = u(ra(hm v(x)

v (x.)
limu(x)
hmv(xy
K= ,

—:— rae A=limu(v)nd = limv(x)

o =8 7% — KoHeuHbIe npeaens u B#£0;
u(x,)
v f ‘Y;’: )

. sinx

3HaveHue nmpeacia -y paBHO!

o

telx -1}

b ———
3uavenue npejena - aresin(x ~ 1 paBHO:

l;
/4
T,
0,
A I
. § & !
lim ; I+—
3uadgenue npegena =+l pl
l:
%,
0,
k)
273
Ay +=3x=<6
lim——
3HaUYCHUE Npeaena  —+ - - 1< 2 paBHO:
0:
l:
2
0,
. ¥ 1
Him
3HauyeHHe npejesia =y paBHO:
_] ;
0;
0.5;
1.

lim (v =11~ n}
3uayeHue npeaena s »
-0

paBHO:



[9%]

3]

by 0
¢) 0.5
d) +co
yEAfto9x-22 4 -71_

12. Vkaxnte 061acTh onpeaenenus ¢yHKIunA NE
a) |11 4e);
b)  (wor 117,
) (o -11) U (115 +oo);
d) (o) +0),
13. ®yuakuug y = f(x) HasbiBaeTcs BopacTaroweil Ha IIPOMEXKYTKE X, eCIu:
a)  ConplueMy 3HAYEHHIO apryMeHTa U3 9TOro IIPOMEIKYTKA COOTBETCTRYET OOJIbLIIEE

3HaYCHHe (PYHKIMH;
b)  Gonbieny 3HAUEHHIO apryMeHTa U3 9TOro IPOMEIKYTKA COOTBETCTBYET MEHBIIIEES

3HaueHne (PVHKIUM;
C)  BO3pacTaHue (YHKIUM HE 3aBHCUT OT 3HAYCHHS apryMeHTa.
14, OrnocurensHo ocu opaunar CUMMETPHYCH I'paduk byHkIUN.
a)  HCUYCTHOM;
b) JETHOM;
¢)  obLero suga.

25

7 re 3 - (
15, Vkaxure 06acts onpenenetus (pyHKIUn T
a)  [0;81) U (81; +ow0);
b)  (-oo: 81];
¢) (- -81) U (81; +o0);
d) (o0 +m).
16, ®yukuua HA3BIBACTCS YETHOMH, e/ AMst MOOBIX 3HAYSHUH X U3 061aCTH

OTIPEICIICHUSL:
a)  J(-x) = flx)
b) ) =—fix);
Q) 1) = 1.
17. Boidepure (yHKINIO, HE ABISIOLLYIOCS HEINPEPBIBHOH B TOUKE X = 2 (YHKIHU:
a) N ’\5 - »\‘; :

X+35
b) v
¢) V23
d)

LTy Ay 2 E

- 11mH4x+13)‘(.\'“T])‘
18.  Tlpenen = ‘ ' pageH:
a) 300
by  160;
c) 120;
d)  250.



baank oreeros k TCCTOBBIM 3aJaHUAM

Honiep ‘ _ 4 B

3AAUHSE AE 1 AL 2 JAE 3 AE 4 JE 5 NE

I | ¢ b b d d b

2 [ d d a,c b a c

3 c d a c b b

4 b d d a b

5 | d, d C e a a c

6 [ a, c d c c b b

7 | d b b a 3 "

8 } b a b C b c

9 i b b b a b o

10 . b.c d b A . .

L 11 Iﬁ d a a — d c

) 12 ; a a d _ d a

13 ; = a - _ _ a

14 J - b - _ _ b

15 } - a - — _ a
16 ] - q = ~ — - |
Y ; - * - - ~ .
T — - - - - =

HO HTOraM OCBOCHM ANCUHILIHHBI, & TAKXKE JJI5 KOHTPOJIS CAMOCTOATEILHON paﬁOTbI

06[)336[1 TeCTa A IIPOBEJIEHHUA UTOTOBOI0 KOHTpOoJIA

CTyaeHTa (2 cemecTp)

Yrasanua: Hamuuume Bawy chayacio, Homep epynnol u damy. s omeemay na 6onpoc c
GOIOOPON  GapuUaMa  OMEeMd  DOCIMAMOYIO  HARUCAMb HoMep onpoca 1 padoM  Gykey,
OOOINAUUIOWYVIO NPABULLIBLLL CUPLAM U3 NPeOI0IACEHIbIX 6 MeKcme omeemos Ha onpoc. Eciu
Bov cuumaeme npasuisisiiiu 1ecko 1oko 6APUANMOE OMEEMO8, MO 3aNUUUME Yepe3 3ananyio
coomsenmemaeyioujue 1umepsl Oye.

Bpema: 90 siun

AE 1. Hpowssoanas n quddepenuuan — 18

1.

a)

b)

'
1

a)
b)

o

!
Beruneants mpomssostiyto y,” bynkuuun y =

sinx+cosx+x(sinx—cosx)

1+sin2x

sinx+cosx _
l+sin2x

sin.x—cosx+ (sin X +cos x)

[+sin2x

Sinx—cosx
l1+sin2x

>

>

X

sin x +cos x

! 22
Burapeaurs mpousso,inyio y. gyukinn y=x",

3

X' (2111x+1);

P (2Inx+1);



wn

b)

¢)
d)

2x" nx:
¥ (2mx-1).

BeruueanTs npousBogHyo . (YHKIHE X = qcos/, y=bsint.

b
——ctgt;
a

b
—clgl
a
a ot
—"—C) (g ;
b ’

a
—cigl .
h

Eenn QyHKOMS B TOUKE ¢ MMEET KOHEYHYIO TPOU3BOAHYIO, TO YpaBHEHHE

KacarcjabHOM HMCET BHUA:

o= s’f'»: - \f‘j[(l Wx —al
2

v=flar= flaix=a).
h 2
= Flar- flaix-a)

Hpoussoanas Gynkuum ¥ = X € papna:
S 3 w=l

Vs .
SN ET =N g .
5
LN

L

X
= . X
G R

-

2
2
pl

o
o

Ipowssonnas Gyukumu © ¢ pasua:
I-lnx

A

P+lax

>

Bropas npoussognas dynkuun y = ¢ + x7 - J paBHa:
e

e+

ev\‘ + ‘2q

¢+ 2x,

Hatity ponssoanyro pynkumn =1 COst,
[—=sint;

1—sin;

[ —COst;

COS/.



9. HenpepsiBHOCTE GYHKINY €CTH ycnosue Aitst ee b depeHnupyeMocTH.
a)  Heobxoaumoe:

b)  nmocratouHoe;

C)  HeoOXOIUMOE U JOCTATOYHOe.

10, Auddepenuuany ¢yxiuun Y=f(x) B TOYKEe X=X, HA OCHOBaHUU T€OMETPHICCKOrO
CMbICTIA COOTBETCTBYET OTPE3OK:

d) BD.

I1. Eciu  npupamenue (QyHKIIMM  3aMeHHTH ee nudepennnaror, 1o s5in(29°)
[TPHOJIMIKEHHO paBeH:
i

a) 2 360

-4
(9]

AV

by ui- «,/5,;""2;
¢y Y2-~B/
) -
1 _ ,T\/J:
dy 2 360

12, Indpdepennman hynxuun y = x> —1 paBeH:
a)  (2x-1Ddyx;

b)  xdx;

¢)  2xdx:

4 (x? =D

13. BulOepHTe MpaBuibHbIi TOPAIOK TOHSTHiI:

a)  HENPEPBIBHOCTE = JH((epeHIHpyeMOCTh = HHTETPUPYEMOCTD =
OrPaHHYEHHOCTh;

D) HEeMPepLIBHOCTL = OrpaHUYEHHOCTS = MHTEIPHPYEMOCTh =
A depeHIHpYeMOCTD;

¢) mQpepenumpyemMocTh = OrpaHHYeHHOCTD = UHTETPUPYEMOCTE =
HENPCPLIBHOCTE;

d)  andepenumpyemocts = HempepbiBHOCTS = HHTETPHPYEMOCTb = OTPaHHYEHHOCTS.

14, ®yukuus y = 1/v B Touke x=0):
a)  HernpepwiBHA;

b)  mmeer ycrpaHuMbIi paspbis;
C)  HMMEET KOHEYHBI CKayek;

d)  nmeet paspeis BToporo posa.

(U]
wn



(x+2)x-3)

flo)=

15, Onpesenure. CKOIBKO TOUEK pa3phbiBa UMeeT (YHKIUS N =3 -1y
. 0
2. 1
32
4. 3.

ﬁ('_x:—lr+3
16, Hatimre K01H4ECTBO SKCTPeMyMOB (hYHKIMH = x-1l
a) 0
by 1.
¢) 2
dy 3
17. Haitzuirre nauonbinee 3navciue Gynxipy = 10€ £(=3 —10x),
a) -4
b) 0
¢) 4
dy 10

Flx)=—

18, Haxnounas acummnrora rpaduka (pyHKIMA X" ~1 UMeeT ypaBHEHHeE:
a) y=2x:

b) y=2x-1
) y=2x+1;
d)  y=3x+1.

AE 2. Heonpejtesrennpiii uurerpan — 16

. BbrvucanTh HeonpeaeeHHbIH HHTErpa fx sin 3xdx .
X 1.

a) ——cos3x+—sin3x+C:
3 9

X I §
b)  —cos3x+—sin3x+C;
3 9

X, 1
c) ——q—sme+5cos3x+C;
J

X, 1 ,
d) 7511'13.\‘+6cos 3x+C.
D

' . x—1
2. BblMUCIHTL HeOMpeIeNen bl HirTerpa J’ﬁ dx .
X +2X

~

a) ('7+—1-ln|x%+iln|x+2
2 2

*
-

b) (,'——-11][,\"+iln{x+2
2 b2

k-

c) (,'+~1—Jn{xf—zln
2 2

x+2[;

d) C——l—ln'x{—%ln]x+2’.




(0S)

a)
b)

d)

8.

~ + 3 2
BoluuemTs Heonpe qeneHHbIH HHTerpall |sin” x-cos” xdx.

[ 2 )
— oS’ x(3cos“x—3)+('
13 ’

—cos x(3coszJ\‘+5)+(';
-cos (3coszx—5>+C;
~—cos x(3cos3x+5)+C.

Ecan pynkumsa y=£1y) HCTIPEPBIBHA HAa HEKOTOPOM HMPOMEKYTKE, TO OHA UMEET Ha
3TOM IIPOMEXYTKE:

I1PON3BOHYIO;

epBooOpasHyIo;

HEONPEJCAEHHDLINH HHTerpaT;

SKCTPEMYM.

Bridepure 3ameny s nirerpane j ~3x)% dx :

t=3x;

t=7-3x;

t=(7-3x)"";

t=2x

Breaure koadpument k B nepBooOpasHoi f(7 — 30Tk = k (7 =39 LETBIM
YHCITOM:

23;

24

72,

168.

A

J” P

Haditi unrerpan ¥ 14.7% ¢ IOMOIIBIO TIOACTAHOBKH V X =t.
2inii=vx) + ¢

2
%?-lel+,w;+ c.
- 3

\‘7{111(1 =x) + ¢
2V 2In(1+E) + c

B uHTerpane * w2~ BLINomHeHa MoACTAHOBKA V2 — x =t Ykaxute npasuibHyo
3aMCHY BBIpayKeHMs X'dX:
ttf-?.f)dt;
2 ¢~ dt:
2
(2-1) 42 -7 dt
Jr-dr
, , wav = v — | vdu
Ecmt wu=f{x) uv=px) __ byuxuuu, to cripasenmuBo paBencTso - . ,

HA3bIBACMOE HOPMY IO HHTETPHPOBAHHUS [0 YACTSIM.
HENPCPBIBHO UG epennpyemble;
HENpEepbIBHEIE;

37
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<)

d)

a)
b)
<)
d)

MOHOTOHHLBIC,
DIEMCHTApPHbDIE.

a% sin dreav. [ a7 cos brd, sinfln idv L fcostin Hidv,
IMarerpaner Buga i - : ‘i- : b i : 4 T i rne a, b,
k — nexoropsie uncna (a>0). HaxoAAT HHTCIPUPOBAHHEM IT0 YACTIM. YKAKUTE
CKOJILKO Ppa3 HEOOXOMMO BbIHOTHUTE 3Ty OLEPAITHIO.

0;

Lo ) —

Marerpan prpa [(¥7 =357 = T)sindxdy 0 0mon HHTETPHPOBAHHEM IO YACTSIM.
VIDKATC CKONBKO Pa3 HA/IO [I0BTOPUTE STy OIIEPAIHIO.

[

LD =

o

Bridepure BepHo Haitgennbie i u v o (opmyne HHTErpHpOBaHUS 1O YacTAM I
2 .

P
i
¢

HHTCIpana -

L= — .3y =X
31+ 3 !
Y b
u,.l EECI R ¥ .
s
[ f
A —— G .
Gl = V=X
LN
e ) ;
5 =
»
1 -
e i N lx'
= - - Gl V= aly
Tt

PﬂLLl/I()Jﬂlﬂbl'Ia}I Hp06b BHA & 4 Ha3bIBaACTCs HpaBHIIbHOI;'I, €CJIU BEITIOTHACTCA

YCAOBUE:

It

Ha MuoxKecTBe NEHCTBHTENLHBIX YnCen OIPEAEIISIIOT TUIIOB NTPOCTEHIINX
Apobeit.
.

>

Ll N

2

BriGepure nipasunsnyro NEpBOOOPAZHYIO IPH HHTETPUPOBAHUU 1polu [ Tuma

4

S .rae A ua— aelcrsurenbble udca.

Aln g = ¢



b)
c)
d)
16.

P

U"‘C

Alnix ) -

,

; 4
Ay - Zx ¢
o

/16 - dx
BbloepHTe 3aMEeHY U HepBoo6pa3Hyfo /Ul HHTerpana |16 -x X

N=dsin & in 16-X1 =16 - +* = ¢,

~
RN

il

- i A
=421 § arcsin - :ﬂ-— 16— = ¢

Cosr

®

4 ——

P larctg 4x =X 16 - 1 ~¢

- o cooxo ]
x= zint; Saresin i ~ 216 -7 ¢

AE 3. Oupeaenennpiii HHTEerpaJj — 14

Berunenurs nnomang (burypsr, orpanudenHoOl THHHAMY Vi=2x+lm X—y-1=0.
16

3
17

P
)

|

-

&5 )

Ecim cymectsyer koneuuprii npejen I uuTerpanbHoit cymmbl » COCTaBJICHHOM
A0 QYHKUHY /x) Ha IpU yCJIIOBHU » M OTOT IpeJIeN He 3aBHCUT HU
OT criocoba pasGuenns |a; b] wa HaCTH, HU OT BIOOPA B HHUX NPOMEXKYTOYHEIX

TOUEK k- ,TO  (byHKIMs f{X)HazBIBAaCTCS MHTErpupyeMoit Ha [a; b); umcno |
HA3LIBACTCS  ONPE/ICNICHHBIM MHTEIpaioM OT Jix)na [a; b] u o6Gosmauaercs
CUMBOJIOM . (Berasete  HOMEp IPONYIICHHOIO  BBIPWKEHHS, TaK YTOGE

TIOJTYYHIIOCH BEpHOE OlpesiesieHue. )
max A g

Fidy

bI6CpHT HpaBI/IJH:.HyIO TNOCACNOBATENLHOCTD NPOMYLICHHBIX BBIPAKEHHI:

3,2, 1,5
2,3,6,5;
3.2.6,5;
4,2, 1,5.

39
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a)
b)

c)

N

a)

b)

b)

d)

Teopema o cpemHeM 3HaueHHM ONIPEIEICHHOTO UHTerpana: ecnu  (PyHKIug
y=f{(x)uenpepriBHa Ha [a; b], To HalieTcs XOTs GBI OHA TOUKA ¢ € [a; b], B xoTOpOH
BBITIOJIHACTCS PABEHCTBO:

[ Fiaide= Fioih—a)

P A= 000 = flan
| F(Xde=F(5) - Fia)
®opmyna Hetotona-JleiiGuuna CIIpaBeJIUBA, €CJIU:
= S

oy

PP .

~HETIPePBIBHA HA a b . Fx) = ().

L FT) = S,

H 2
N - o LA e B S ’a o o -~ ~ .
fa(adan(o = nian(x)] - |0l Ody

»

| xeos xdx.
BoraueanTe ©
-2

Ykaxure BEepHOE COOTBETCTBHE MEXIy NPEACTABICHHOH Ha PHCYHKE IIOCKOU
(pHrypoit 1 hopMYNOH /151 HAXOATCHUSE €€ MIOMAIM.




D 5= [fods:

b S = f,f’(y)c&v :

O S= [fdy:

d  S= 'ij(x)dx .

9.

10.

YKakuTe BepHOE COOTBETCTBHE MEXTY I
¢purypoit u popmynoi ans HaXOXKACHUSI

3
o
J/ ,/r\‘n p=fy)

Boruuenure miowanis, OIPAaHUYCHHYIO Ma

Beiunents 06benm Tera spawenns BOKpY
OUPAHHYCHHOH JY1OH CHHYCONIBI Y = $in

PEACTABJICHHOH Ha PHCYHKE IIOCKOI]
€¢ IJIoIIaaH.

paGonamu y = 4 - x’ y=x-2x:

I ocn Ox KpUBOTMHEHHOM Tpareruy,
x ¥ otpeskom [0; 7).
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a)

¢)
d)

LY
| ¥ 3dy

Bermicire 1ecoOCTBEHHBIN HHTEIPAT NEPBOTO poja o

oy

(S

I

9.

)

HHTECIpal pacxoaurTces,

K HecoGerpennbim HHTCI'PAJIAM BTOPOro poaga OTHOCATCA:
@

Xy

>
r

1
r—d.:'
Brruuennre HecoOCTBEHHBII MHTErpas BTOPOro poja o x



a)
b)
¢)
d)

HHTErpajl pacxoauTcs.

JAE 4. Psiapr — 12

1.

a)
b)

d)
4,
a)
b)

c)
d)

7. yKa)KHTe BEpHEBIC YTBEPIKACHHUS, OTHOCALINECS K ITIOBEJICHUIO piaaa HHPHXHG 7

Haitti oGnacts cxoaumoctu CTCICHHOTrO psina Z—-x” .
n=) 1

1;1)

]

1)
:1]

L1f;
1)
1:1].

(_
[_
[__
(_

!
Bbiunemuts ¢ moMousio PAJI0B T ¢ TOUHOCTEIO j10 0,0001.
e

0,8186;
0.8187;
0,8286;
0.8287.

3axkoHunTh yTBepKAcHHe: «Psl HasbBaeTCS CXOIALIMMCS, €CITH ... »,
HOCACAOBATENILHOCT €ro YaCTHYHBIX CYMM HMeeT KOHEUHDLIH Wi GecKOHeYHbIi
npejen;
fipetest O0LIero wicia psijaa paseH Hymo;
HOCICIOBATENLHOCTE €1'0 YACTHUHBIX CYMM HMEET KOHEUN b npene;
fipe.iet MoayJIst 00iuero HileHa paBen HyJio.
Han cxonsiumites psi. [ Ipn otOpackiBanuy HecKOMBKHX ero HEHYJIEBBIX YJICHOB P
OCTAHETCH CXOAALUMMCS M ero cyMMa 00693aTeNIbHO He H3MEHUTCS;
OCTAHETCS CXOIANMCSA, H ero CyMMa H3MEHHTCH, eciH CyMMa OTOpPOIUEHHBIX
3JIEMCHTOB He pasHa ():
CTaHET PacXOUIUMES;
OCTAHETCH CXOAALUNMCA H €r0 CyMMa 00s3aTelIbHO YMEHBIINUTCS.

é e(n+2)
Haligute yetBepThiit unen @4 YHCIIOBOTO PANd nay 2%

3

I;
2;
3:
4.

YK@KHTE BUA 00LIEr0 1i1eHa YHCI0BOr0 pamal 3/ ¢ | 277§
s in-d4)
(-1
P
(-1 (3n-1)

EE
_‘.

p(Gn-4)

E

-1

1

n®:

I n

Il
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a)

b)

d)

ipu ¢ < 1 yKasaHHBIH psiii pacxo1uTes;
npu ¢ = 1 yKasaHHBIH P CXOUTCS,
IpH ¢ < | yKa3aHHBI psia CXOIUTCS,
MpH ¢ = | yKa3aHHBIA P pacxXoIuTCs.

X

~ z:,'“

i £k
HeoOX0MMBIM NPU3HAKOM CXOIMMOCTH pstia s=1  SBJSIETCS:
im &7 =0
im

S S

lim ©

R

= Const

b
im =10

PP

-

2B
[pnsnak Jla TamMbepa CXoauMOCTH YHCIIOBOTO psaa i =1 ¢ MOJIOKUTEILHBIMH
UJCHAMN ) 3aKIFOYAETCs B TOM, YTO eClH CYLIECTBYET:

,.
‘1
1

lm* =4

» TO IpU ¢ < | psi/t pacXouTes, a npu g > 1 psig CXOMUTCS:

» TO IPU ¢ < | psT pacXOMHUTCsL, & IpH ¢ > 1 psizt CXOMUTCS:

» TO IPH g > | psi1 pacXomuTes, a pu ¢ < 1 psam cxomuTes;

g
- TO pu ¢ > | psizy pacxoautes, a rpu ¢ < 1 psi exomures.

iy

x
SR
=1 C HOJIOKHUTCIALHBIMU YWICHAMHU Pk

[Mpusirak Komu exoaumoctn quc:108oro psiaa
3AKIIOUACTCS B TOM, UTO €CIIH CYLUIECTBYET:

1o mpH g < 1 PsT CXOUTCSL, a TIPK ¢ > 1 psijt pacXOaUTCS;

im P =g
s - TO TIPH ¢ > 1 psijL cXO/MTEs, a pH ¢ < | paj pacxomuTes;
im =y
e » TOIPH ¢ 2 1 A CXOMUTCS, a IpH ¢ < | s pacXomuTes:;
im YR =g
P - TOIPH ¢ < 1 psifi CXOAUTCH, & IIpH ¢ > | Pzl pacxouTes.

VKaxure BepHyro (popMynH POBKY ITpH3HaKa abCOMOTHOH CXOIUMOCTH

V i,
3HaKOHLPL\TCHHOFO pAoa =
0o =
D fn; ’ Ny,
cCiau C\O#[I/I I'Ca psang ;_1 , TO paL ==l CXOOUTCH 86COH}OTHO;
"
S,
CXOOUTCA. TO ]‘)51;1 =| LXOHHTC?I a6COJHOTHO;
S <.,
CCmy pod oy CXOIUTCS. TO PAT #=l  CXOAMTCA aBCOTIOTHO,
v
i == N
CCaM 1 E e TO psIAL s=l CXOIMTCS ABCOIIOTHO.



L « ] -
12, Buaxouepenyromuiics paa fi- s B -Pir + (-0 4 (P UJ cxomures
(npu3nax Hen&mua} eClIn:

HaPw B SR NI | lim £ =0
a) i s
AR BRs>P e Bi=..H lim 7, =0
b) H— X .
, P,
HePoP P =B g im ——=0
C) e Yed P .
]33 - P: o r’; = H L EI .. H lm ‘V"r}—j,— =0
(i) Jim—— X .

AE §. ®yaxunn necxobknyx ImepeMeHHbIX — 10

l. Haittu 9KCTPEMYMBI GYHKLHH 7 = x2 + xy+y° =3x— 6y.
zl) ZHHL\ = 9 ;
b) Zmin = —9 ;

¢) =z =-7:

nim
d) Zlnux = 5 :
. s .
lim [f\ =3v By |
- N= X ,3 o=
2 Hafinure (220 A
a) -l
by 0
¢ I
d) e
!
= 2 h
3. YkaxuTe Hoanmii ﬂHd)q)epeHuHaﬂ dz pynknun =y
, -\’ 2
dz = A —dy
a) v i ¥y ’
, 2x ) 2y -
dr=— — v - - Oy
3 3 s Py L
b) (x7 =) b=y )
X ; 2y
ar=- I e —
0 U
1 -
dz = — - dXd
9 =32
| dvaxmEmn 7 = cos X
4. VYikaxure qactHyio fIPOH3BOLIHYIO [0 y NEPBOTO mopsia Ly PYHXIML 2 = cos &
Lox 1
— S~ —
a) yoy
vox
Cos—
b) ey

5. VYkaxure BCPHYIO KOMOHHALMIO YaCTHBIX IPOUBBOMHBIX i PyHKimuy W = In(x12),
L , 1 o1

W, = —— 4, =, . =

a) o Y w7 g




b)

)
d)

d)

46

A T S
B L
X ’ v 7
I 1 . 1
W meoe— W= — =
VI \7 i Xy

BEPHbBIH OTBET OTCYTCTBYET.

it ;
——.ec J o= Eﬂ, T
&

i

YKaKHTE YaCTHYIO IPOU3BO/ITYIO 110 y NEPBOro NopsiaKa

[;.‘a}"; T i

Su 2
o &

ST

e

S

2
. Cr .
IEXYT gy veuenTe — rze M, (115)

Jlas pyukunu “arg
w,

w

i

{7

YRAUHTE YACTHYIO POM3BO;ULYIO 110 ) BTOPOro ops/ka Ziy PYREUEE 7 =X In <
X
¥
H
kY

B

e | e



AE 6. Tupdepenunanpupie YpasueHus — 10

a)
b)

d)

o

(OS]

2
o Y
Haittu obuiee petnenne A depennmansaoro ypapHerus IEPBOro Nopsijika )’ = T 2.

y+2x=Cx3-(y+x);
V=2x=Cx"(y-x);
y—2x=Cx3-(y+x);
Y=2x=0x(p-x).

Haiftn  yacthoe peurenme AuddepeHnnanbHOrO YPaBHEHHA BTOPOro nopska

-y

4" +16y"+15y =4.¢ 2 YAOBJIETBOPSIIOLICE HaYyalbHbIM YCIIOBHAM
1(0)=3; Y'(0)=-55.

dv N
3anauy Koumw ang J(pepenunansaoro YPaBHCHUS IICPBOTO MOPAAKA dx flxy) ,
popmynupyror CACAYIOWNM 00pazoM (yKaxkuTe PaBHIBHbBIE BADHAHTEL OTBETA):
Haiitu pewmenue y(x) rakoe, yto }fxe/= Yo,
Haiftu pewenue y(x) taxoe, uto YXg/= T1Xg Vo),
Hatitn MHTETPAIILHYIO KPUBYIO, TIPOXOIUMYIO Yepes 3aaHHyIo TOUKY (Xg, Vy);
Haiitu cemeiicrio MHTCrPATLHBIX KPHUBBIX BUaa J=¢ (1 ),

yp&lBHCHHﬂMI/I C pasaclIsaiOUMUCH NCPEMCHHBIMH SBISIOTCS YPaBHCHUS BUaa:

FTOSdy = g(x)dy.

o= flay,

) o Vo
Yo=re

Y= g(x0) ply)

Haitnnte o6mumii HHTerpan ypagaenus X(¥° —4) dx + ydy = 0
1;;_4;,}1 _V=%+c.

R N

>

V=4 = et
2

9 o)

Sasd 4 X
VT4 = ce

Jlneitnpivm AnddepeHnaTbHbIM YPaBHEHHMEM TEPBOro MOpsAKa Ha3bBAETCS
YPaBHEHUE BUaA:

- ~

Y ploy = fion”,
V(Y = fx),
PLuy)dy +Q(x v)dy = 0.
f (:.\'_}f X = g(lvj dj'.
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7. Hurerpuposars TUHeHHOe Heo/thopoaHoe auddepeHIHaNbLHOE YpaBHEHHE MOYKHO
METOAAMM:

a)  BapHali NOCTOSHHOIN;

b)  Koww;

¢)  bepuyinu;

d)  nonbopa.

8. Y,I\’ﬂ’ﬁal‘b BEPHYIO 3aMEHY [ PeLICHUS YpaBHeH s V' * ) = }'2 V= {,.5"‘:’-1,
a) v E Py = pilag.
= pi" =l p(a).
b) o 2P,
) p:?

9. Obuim pentennem ypasueris +° = ¢” gpseres dyHRUMS:
@) o=

b) T - L’ M

o) VECE-Cy

d = g ~Cx =G,

10.  Jlnneiinoe oanOpOaHOE AnddepeHnranbHoe ypaBHEHHE 2-10 NOpsiIKa UMeeT BHA:
a) a0y = (0 = () =0,
b) Vi—al0y - a0y = Flx).
: LX) =G ()y =0,
C) LA ) (S35 ) ;

‘a‘h -~ (‘"\" TR vy =
d) 3 LN - X )} 0‘

baauk OTBCTOB K TECTOBBIM 3aJJaHUSAM

Hosep | ‘ T [
3a1aHK s AR AE 2 TAE 3 ; AE 4 JE 5 JE 6
L 1 a a r b ’ c b o
L 2 b C JI a ' b c d
2 | 4 ¢ | a ] c ¢ a, c
1 { ¢ b, ¢ ¢ J b d a, d
5 d b b c b b
6 d ¢ 2 b - :
c d | b [ abd d 2o
8 a a ! a a d b
9 ‘ a a l d a b d
T T e T ; ;
1 | d ¢ | ad | a N _
12 e a_ | b | b - ”
13 ! d b bd |~ - _
14 } d d d | - - -
15 { d a | = - -
16 ; c d ’ _ ! — ~ —
L 18 | d - L - 1 - — -

Ilpy recTnposanin Bee BepHBIC OTBETHI OepyTtes 3a 100%, Toraa oleHKa BHICTABIAETCS B
COOTBETCTBHU ¢ Tad IMLEH:
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IpoueHT BoInOMHEHUS 3aMaHUs Ouenka
85% u Goree 5 (oTHuHO)
J 70-84% 4 (xoporuo)
L 50-69% 3 (Y/I0BIETBOPHUTENILHO)
L Menee 50% 2 (HEYIOBIETBOPHUTEIBHO)

Bonpocel cecenonnoro KOHTpoJst (I cemectp)

Houstue MaTpuus:. Bup MaTpHIL.
YMHOKEHHE MATPHIIb] HA YHCIIO, CIIOKEHHE Matpun. CBOHCTBA 3THX omepaliuii.
YnmHoxeHne matpuy. CroiicTra ONICpalMy YMHOMKEHHUS MATPHIL.
Tpaucrionupopanue MatpuL. CBoiicTBa onepanmn TPaHCIIOHUPOBAHHUSL.
Onpenenurenu kpagpaTHeIx MaTpUL TIEPBOTO, BTOPOTO U TPETHEro MOPSIIKOB.
Onpenennrens kpanparoit MaTpULBI [TOPsIIKA N.
CeoiicTBa onpenesureneii.
Beruucnenne onpenenureneit Mmetomonm SIEMEHTAPHBIX Npeobpa3zoBaHumii.
HMownsinst Munopa u a1redpPauiecKoro MOMONHEHHS dIeMeHTa KBalpaTHOH MaTpHIIEL.
Teopewma Jlannaca o pazsnosxeny OMPEICTUTENS IO CTPOKE (CTONOMY).

10. OOCparHast matpuia, ee cpoiicraa. Borauenenue o6parunoit MAaTPHITLL.

1. MuHop x-ro mopsiaka MAaTPHLBL. PaHI MaTpUIBL, €r0 CBOHCTRA,

12, Cucremsl THHEHHBIX dIreOpanyecknx ypaBHeHu (CJIAY). OcHoBHEIE MOHATHS.

13. Verosue copmectnocr CIIAY (Teopema Kponexepa-Kanenn).

4. Hesbiposkaennbie CJIAY ¢ KBaIpaTHOH MaTpuuelt kospQpuLuuenTos. Matpuuneiii metop.

I5. Henbiposkaennsie CJIAY ¢ KBaApaTHol Matpuuei kosdpunnentos. Metox Kpamepa.

16. DkBuBaneHTHBIE npeodpaszosanust CJIAY. Pemenue CJIAY MeToaom [aycca.

17. Cucrembl AHHEHHBIX OUOPOZHBIX ypaBHeHUH. Pemrenne CJIAY meronom Kopnana-
I'aycca.

I8. Paznoxenne n-meporo BEKTOpa 1o 3afanHomy OGasucy. Koopmuuarsr BEKTOpa B
3a1aHHOM Oasuce,

19. Ornpenenenne BEKTOpa. JlunelHble onepanuy naj BekTopamu. /lnnna Bextopa.

20. Omnpenenenne CKQIAPHOTO  NPOM3BCACHHS  JBYX  BEKTOPOB, €ro CBOHCTRA,
BBIPKCHAC HePe3 KOOPAMHATE! HEPEMHOKAEMBIX BEKTOPOB.

21. Onpenenenne BEKTOPHOTO  NPOM3BCACHHS  [BYX  BEKTOPOB, €ro CBOHCTBA,
BBIDAKCHHE YePEe3 KOOPIMHATDI [1€PEMHOKAEMbIX BEKTOPOB.

22, Onpenenenye cmemannoro HPOHU3BCICHHUS TPEX BEKTOPOB, €0 CBONCTBA, BBIpaKeH1e
ICPE3 KOOPAHHATBI IEPEMHOKACMBIX BEKTOPOB.

23, Ilpamas na mtockoctu. Pasanumnie BUJIBI YPABHEHUH MPSIMON Ha IJTOCKOCTH.

24, YpasHeHue npsavoit, npoxoasmeit ICPE3 3alaHHYIO TOUKY B 3alaHHOM HAIPABICHUH.

25. VpasueHne npamoil s OTPE3KAX. YTOI MEKIY NpPSIMBIMU Ha ILIOCKOCTH. Yenosus
NapAIICIEHOCTH W IEPIICHJIUKY ISIPHOCTH IBYX NPSMBIX.

20. O0wee ypaBHeHue NPAMOH M €ro UcCiea0BaHme.

27. CoBsaectHOe uceenopanme YPaBHCHHUH NPSIMBIX.

28. Tonsitue ¢ynxumn. Crioco6ur 3ananus Qyakuuil. Cioxkuas QyHkums, OGparnas
dynxums. Dnemenrtapusie byHKimy,

29. Knaccudukauus Gpynxuui, IIpeoGpaszosanue rpapuxos.

30. YuciioBBIe MOCHIE10BATETBHOCTH, Ipenen wuenosoit mocenosarenpuocTy.
Ipenen Gyuxuun, Onnocroponnue npenens..
beckoneuno mamvie u Geckoneuno Gonpume byHKLHH.
OcHoOBHBIE TEOPeMbI 0 Nperneax.
Ilepublit v Bropoii 3aveuaTenppie peesl.
HenpeprbisHOCTS (byHKIMm B Touke. Toukn PazphbiBa QYHKIMHK 1 UX KiIacCH(DHKAIM.
TeopeMsl 0 HenpepbIBHbIX GyHKUMSX.

S B R RV SV

)

(3]
3]

LY Ly Lo Lo
= s

SN
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37. Crolicrna (yHKIMH, HEMPephIBHLIX HA OTpE3KE.

38. OcHoBHBIE  BOMPOCHI AH(QCPEHINATBEHOr0  UCYHCICHUS, Teopema  ®epwma.
['eomerpuuccknii evmpict.

39. OCHOBHBIC  BOMPOCHI ANPGepeHIManbHOr0  HCUHCITEHUS. Teopema  Pomns.
['eomeTpuyecknii eable..

40. OCHOBHBIE BOMPOCH AU PepeHLMATEHOIO  UCYHCTIEH S, Teopema Jlarpamxa o
KOHEUYHBIX IIPUPALICHHAX, €€ TEOMETPHUSCKUH CMBICIT

41. OcHonitble  BOIPOCHL  AHPDCPCHUMATEHONO  HCYHCICHNS, Teopema Komm 06
OTHOILCHNN KOHCUHBIN NPHPALLEHHUAN 1BYN ()YHKLHII,

42, Teopema Jlonurans o HaXO/ICHUH OTHOLICHUsT QYHKUMHA Yepes mpeaes OTHOLICHHUS

UX NPOU3BOIHEIX.

Bonpoce ceccuonnoro kontpoas (II cemecTp)

I. Jlocrarounoe ycnosue Bozpacranus (yorBanust) pynxnmu. Toukn IKCTpEMyMa.

2. Drerpemymsl pynkuun.  HeoOxoaumoe YCIIOBHE  CYLIECTBOBAHHS DKCTpEMyMa
Gynxunu. I'eomerpuueckuii cMpici,

3. Hocrarounoe ycnosue (teop.3) CYWIECTBOBaHMA 3KCTpemyMma (yHKuuM. IIpaBuio
MCCIICIOBANHSL (DY HKLIMH HA JKCTPEMYM M HAXOXKICHHE IIPOMEIKYTKOB BO3PACTaHUS ¥ YOLIBAHHUS
byHKLIHY,

4. AIropnt™ HaxoJaeHHe HauGOJIBIIEr0 M HAHMEHBIICTO 3HaYeHUN GyHKIMM Ha
oTpeske. Teopema 0 HauGONbIIEM M HAUMEHBIUCM 3HAYCHUM Gynxunm wepes BTOpYIO
IPOH3BOLHVIO,

5. Bumyiioers u BOrHYTOCTS QyHkuuu  (onpesenenue).  Jlocrarounoe YCIIOBHE
BBILYKJIOCTH (BOrityTocTd) GyHKmun. Touru nepernta ¢yuxuuu. HeoGxoamumoe u gocrarounoe
yCloBus tiepernda (yiKnuu.

6. Acumnrore! rpaduka Gpynximu (BepTHKATIBHbIE, TOPU3OHTAIIEHEIE, HAKJIOHHEIE).

7. OOmas cxema HceneAOBaHNs (YHKINK U MOCTPOEHMS rpaduka.

8. Onpeneliente meppoodpasHoil (pyHKUMK ¥ Heompenenennoro mHTerpata. CBoiicTea
HEOIPe/Ie/ICHHOIO HHTerpaa.

9. 3amena repeseHHOI (OACTaHOBKA) B HEONIPEIEICHHOM uHrerpasue. Marerpuposanue
110 HacTAM B HEOUPEAC/ICHHOM HHTEIpalle.

10. MurerpupoBanue HeKOTOPBIX BbIPAKEHUH, CO/IEPIKALLMX KBA/IPATHBIA TpexdIeH.

I1. HMurerpuposanue panuosambubix O yHKIHH,

12, Bagava o nnouanm KpuBOIHHEHOM Tpanenuy. OnperneneHue onpe/eneHHoro HHTerpaa.

13. Cpoifcrpa onpeteneHHOTo Hitrerpana.

14, Teopevia o npoussonnoil unrerpana ¢ HEPEMEHHBIM BEPXHUM mpejenom. Dopmyia
HeroTona-JleiiGmmia.

I5. Teomerpuueckne npumoskeHus  OmpeacieHHOro uHTerpana. Iltomans 1mockoit
uryper. OSbem Tena BpaineHus.

16. HecoBGersentble MHTErpasl ¢ GeckoOHEYHbIMY npeaeIaMd UHTETPUPOBaHHS.

7. HccoOeTBerHbIe HHTErpab OT HCOI'DAHUYEHHBIX DYHKIMIA,

I8, Yucnospie  psapl. Heobxoanmelit IPU3HAK CXOJUMOCTH psiia.

19. Jlocrarounble IPU3HAKK CXOIHMOCTH YHCIOBOLO psia.

20. ®ynxnnonanbuble psaasl. CTernenuble psael. Teopema AGens.

21. Paner Tefinopa u Maknopena. Metop paznoxenus Gynkuuii B psig Tedinopa.

22. OyHKUHH  HECKONBKHX — IIePEeMEHHBIX (ocHoBHBIE moHATHsA). ['eomerpHueckue
usobpaxcenns. Jlnmiu yposus. [Topepxrocty ypoBHs. O6acTs OnpeaeneHus.

23. Tpejen 1 HeNPEPLIBHOCTL  (hYHKLMM HECKOMBKIX IIEPEMEHHBIX.

24, HacTHpie 1PON3BOAHBIE (PYHKIMN HECKOTBKIX nepeMeHHbIX. [onneit nuddepennuan
GYHKLUHH 11CCKOILKNUN LIEPEMEHHBIX H ero IIPUMCHECHUE B IPUOIMKEHHDIX BLIUUCACHHASIX

50



25. iuddepennuposanue C/I0HBIX M HESABHBIX (DYHKIHMIL, Huddepennnaner Borcumx

MOPSITIKOB.
20. DkerpeMympl byHkin  HeckombKHX HEPEMCHHBIX.  HeoGxomumbIe YCIIOBHS

JRkeipeMyma. Jloctatounoe yenogue JKCTpemyma (yHKLUH aBYX [OEPEMEHHEIX. Y C10BHBIIH
IKCTPEMYM,
27. Juddepernuansupie VpaBHenus | nopsika. Teopema o CYIIECTBOBAHUM U
CAHHCTBEHHOCTH peLIeHus.
28. Jluddepernmanpupie YPaBHCHHUS € pa3feNstomuMucs IIEPEMEHHBIMU.
9. OnHopoauble i dypasuenns NEPBOTro nopsaka.
30. Jlunetinpie anddepenunainipre ypasHeHus [ nopsaxa,

8V “eOHO-Memoouueckoe u unpopmayuonnoe obecneuenue oucuunump
8.1. OcnoBnas JIMTEpaTypa

I.  Awnronor B.H., Jlarynoga M.B., Jlo6koga HH. u ap. JluHetinag anrebpa u
AHATIATHYECK A reoMeTpus, Onopublit KoHcrexT. YuebHoe nocobue. — M. [pocmexr, 2011, —
144 ¢,

2. Teopksn II.C. CBopnuk 3anay no BbICIICH MaTemaTuke as 9KOHOMHUCTOB. — M.:
DKOHOMMKa, 2010, — 352 c.

3. Mawmyruu B.A. Maremarnuecknit anasmus, YuebHoe nocoGue. — M.: OKCMO, 2010. -
592c.

4. Tsaryneckas JLA. Marematnueckuit  ananms Y.1. Merommueckoe nocobue, —
PuiSunna: PO Iy um. T.T", [euenko, 2009, — 39 c.

5. Tarynbckas JLA. Marematuueckuii  anammn Y.2. Meroanueckoe nocobue., —
PeiGuuma: PO [TV uu, T.I'. llleuenxo, 2010, — 104 .

6.  Ianuenko T.A., Maremaruxa. 4.1, YuebHo-MeTonuueckoe nocobue. — Pribuuia: PO
HIY um. TT. UleBuenko, 2013,

8.2. lononunrensnas JHTepaTypa

1. Bekropnas anredpa: MeroMueckpe YRKA3AHNS M MHIAMBUYanbHBIC 3aqanus / COCT.
B.A. Tonos. A.B. epbaxopa. ~ TamGos: W3zn-Bo Tam6. roc. texn, yH-Ta, 2008.

2. Bricuias MmatemaTnka AL SKOHOMHUCTOB: YuebH. nocobue s By308 / ITon pe. npodo.
H.UI Kpemepa. — M. banku u Gupxn, IOHUTH, 2007. - 471 ¢.

3. Kosawenko JIA. JInneiinag anredpa W aHaIHTHYecKas reomerpusa. Meroauueckoe
nocobue. — Pribuuna: bunuan [V uw, T.I. UleBuenko, 2004, — 186 c.

4. O6wmit kype Boicurel MATEMATHKH Ul 9KOHOMHCTOB, Yuebnux/ og. npod. pen.
B.1. Epmaxosa. — M. HMHDPA-M, 2008.

5. Cbopuuk 3anay no BbICIIEH MaTemaTuke g OKOHOMHCTOB. YueGHoe nocoGue/ Ion.
pen. B.1. Epmakosa, — M. - WMHDPA-M, 2007.

8.3. ITporpammmoe obecieyenne u Hutepuer-pecypenr

Hporpasmnoe obecneueHue, HeoGXOMOe AL IPOBENICHU S JIEKLMH-BU 3y aATH3aI 1 :

Haxer Microsoft Office — O HCHOE pHIOKeH e,
I/IHTep1~Ie'1.‘-pecypcbI:

1. O6pasoaresHbie peeyperr Muteprera — Matematuka [OnexTponnmii pecype]. — —
Pesxam nocryna: http://www.alleng.ru/d/math/mathl 69.htm.

2. Kabuner wmaremarniy OHNAHH  [DaeKTpoHHbI pecypc]. —  Peswxum JIOCTyTIa:
hltp://Www,matcabi.net/matrixvs.php.
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3. Oisuka, maremaruka, TOD. Jlexiun, KYpPCOBBIC, 3a1a4H, yIeOHUKH. [DIIeKTPOHHDIH
pecype]. — Pexunt mocryna: http://fismat.ru/mat.

4. Maremaryka, ananuTudeckas IeOMeTpHs [DIEKTPOHHBIN pecypc]. — Pexum nocryna:
http://fxdx.ru.

8.4. Meroauueckue ykasaHus u MATEepHAJIbI 10 BUAAM 3aHATHI

MCTOLII/I‘ICCKHC YKazaHouss Mo peuieHUK 3axay IPCIOCTaABIISIKOTCH CTYACHTaM B BH]IC
TCOPETHYCCKIX IPECAIIOCHIIOK (B SJICKTPOHHOM U MTEYaTHOM BHHG) K ITPaKTHYCCKUM pa60TaM.

9. Mamepuansno-mexuuueckoe oecnevenue OuCYURIUHbBI

s ocyntecrBienns  o6pasoBare1boro npolecca 1o AMCHUMINHE «MaremaTukay
HEOOXOoIMMa NEKIMOHNAs ayTHTOPHS, 000pYNOBAHHAT MYTbTHMEAUHHBIMU CPEACTBAMHU LTS
IIPOBEJICHU s JICK LI H-BU3ya/IN3aIlUH,

Mero mueckne mocobus, Henombsyemoe Ha MTCKIMOHHBIX MIPaKTUYECKUX 3aHSITUSAX

1. Koszauenxo JI.A. Jlnneiinas anreOpa W ananuTHYecKas reoMeTpus: MeTommyeckoe
nocodue. - Peilnuya:; PO IMIY um. T [lesuenxo, 2004, — 186 c.

2. Tamuenxo T.A. Maremaruxa, U.1. Yuebuo-meTomuueckoe nocodue. — PpioHuma: PO

HIY um. 1.0 Llesuenko. 2013,

3. Taryanckas JLA. Maremaruuecknit ananus U.1. Mertonuueckoe mocobue. —
Petonuua: PO II'Y am. T.T. Hlesuenko, 2009.

4. Tarynpckas JLA. Matemaruueckuii anamis Y.2. Metoauueckoe nocobue. —
Peidnuua: PO ITI'Y um. T.I. [eBuenxo. 2010.

10. Memoouueckue pexomendanyuu no OPAHUAUUN UZYHEH U OUCUUNTUHbBI

Pabouas yueSuas nporpamma 110 ‘uicunmmmne «Marematukay COCTaBJICHA B COOTBETCTBHU
¢ TpeboBanuamy  desepanbHOro TocyiapetBentoro o6paszoBarensroro crangapra BO no
HanpasiieHnio 15.03.04 «ABTomMaTH3aums TEXHONOrHYECKHUX [IpOUECCOB M MPOU3BOACTBY U
y4eOHOro miana 1o npodUiIo MoArOTOBKH «ABTOMATH3AIIUS TEXHOJIOTMYECKHMX TIPOLECCOB H
IIPOM3BOICTREY.

Vsyucrue jptenminaet «Matemarisay BKIIOYACT JACKUHMOHHBIC H IPAKTUYCCKHE 3aHATHA.
Jlexuun pasdurel Ha OCHOBHBIE pasiennl. KawKIblil Pasjiesl MOXKET COAEPIKATH HECKONBKO TeM.
[Ipu m3yuenun maremariuku HCIIOJIB3YIOTCS PA3IHYHBIC THIIBI JIEKIUN: BBOAHAS, MOTHBALIMOHHAS
(BO30yXIal0Ias  UHTEpEeC K OCBaMBACMOil AHCHHUIINKHE), TOATOTOBHUTENbHAS (TOTOBALIAS
CTYACHTOB K DOJIce CI0KHOMY Matepuaty). HHTErpupylomas (faromas obmui TeopeTHaeckuit
AHATHS - NIPCAUICCTBYIOIErO  MaTepuaia),  ycTaHOBOYHAS — (HANPABISIONAS CTYJEHTOB K
HCTOUHUKAM  HH(BOPMAUMK YIS JadbHeHined caMoCTOSTeNbHOM paboter). Conep:kanue u
CTPYKTypa JICKUIMOHHOIO — MaTepuajia HampaBieHbl Ha (GopmupoBanne y  cTymeHTOB
COOTBETCTBYIONIMX  KOMIETCHLUHH M COOTHOCATCS ¢ BBIOPAHHBIMHM METO/IAMH KOHTPOJSL H
OLCHKOW HX YCBOCHLI.

Hparritueckoe  3amstue Hanpasieno wHa IPAKTUYECKOE OCBOEHHE M 3aKperUIeHHE
TCOPETHUCCKOTO  MaTepHaTIa, M3M0KEHHOTO Ha JIeKuusX. Bo Bpewms BBITOTHEHHS 3aJaHui
IPaKTHYECKOH  pabotel B yuyeOGHOH ayauTopuu CTYAEHT MOXET KOHCYJIbTHPOBATLCS C
MpEnoAaBarenes. oupeeate Haubonee HEKTUBHLIE METOMbI PELLEHUS TOCTARICHHBIX 3ajad.
Ecimn xaxasi-to uacts sajaHus octaercs HeBBINONNEHHO. CTYJEHT MOJKET NPOJOIKUTL ed
BBITTOJIHCHHUC BO BPEMsl BHEAY IMTOPHON CaMOCTOATEABLHON paGoThl.

[locae 1posefeHns IeKIHOHHBIX 1 MPAKTHYCCKUX 3aJaHUH CTyJEHTaM [Ipe/ylaraercs
KOHTPOJIbIbIe  paboThl MO  HPOHIEHHOMY Marepually, KOTOPBIC SABMSIETCS HEOOXOIUMBIM
YCIIOBHEM L1151 [IOTIyCKa K DK3aMEHY.
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CamocrosiTenpHas BHeay1UTOpHasa paborta npu3BaHa aKTHBU3UPOBATH paboOTy CTYJAEHTOB
TIpY OCBOCHUHM TEOPETUYECKOI0 MaTepHasa, H3JI0KCHHOro Ha Jjekuusax. CaMocTosSTeabHas
paboTa MOKET BBITOIHATLCS CTYACHTOM B YUTaJILHOM 3ajie GHOIMOTEKH, B y4eOHEIX KaOuHeTax
n jadoparopusx. KOMIIBIOTCPHBIX KJIaccax, a TakKe B JOMALIHUHX yenopusx. Opranuzanus
CaMOCTOSTE/IbHOH paboThl CTYAEHTA JONKHA IpEyCMaTpuBaTh HOCTYN K 0a3aM JaHHBIX, K
pecypey Murepner. Heo6xomivo IpEAYCMOTPETE MOJIy4eHHEe CTYIEHTAMu NPO(eCCHONATBHBIX
KOHCYIBTATIA H.1H TOMOLIH CO CTOPOHBI lpenoaasateneii. Camocrositebhas pabora CTYACHTOB
HOAKPCITACTCS y4eOHO-METOAUYECCKUM | HH(pOPMAUUOHHBIM obecnevyeHnem, BKIHOYAFOIIIM
YUeOHHKH, yueOHO-METOMHUeCKHe N0COOHs, KOHCIIEKTBI JICKIHil, YIeOHEIM IPOrpaMMHBIM
odecrieqeHueMm,

Texywwmit KoHTposIB YCBOCHUS 3HAHMH [0 TMCLMIUIMHE Npe/rmonaraer HCHOJIB30BAHUE
PA3HBIX (HOPM KOHTPOMS, B TOM 4YHCTe [IPOBEPKaA NPAKTUYECKUX 3a1aHH. Y TOroBbI KOHTPOJIb
MOKET OCYIICCTBIATLCA B (JOPME IK3aMEHA U TeCTa, Bonpockr k JK3aMeHY U 00pa3ell TeCTOBLIX
3QUaHUA  npuBeaeHsl.  Beimondeimne IMPakTHYeCKUX 3aJaHuM, craua KOJUIOKBUYMOB U
MOAYJEHDBIN KOHTPOJILHBIX SIBIISIOTCS HEOOXO TUMBIM YCIOBHEM LIS JIONYCKA K 9K3aMEHY.

11. Texnonozuueckan Kapma oucyuniunei

Kype: | rpynna: PO17JAP62ATI] cemectp: [ 11
[Tpenonavare:n-aexropsr: Bopeykosekii C.H., Taryneckas JILA,

Ipenonasatens, seayumit npaktuaecine 3aHaTHa: [apOysuak E.C.

Kadenpa nudpopmaruxu u NPOrpasMMHON MHKEHEPHH

Hanmenosaiie aneunnaunp / Kypea Yposetin//cTynenn Cratyc ancumniune Konuuecrso sauertnnix —’
olpasonanus paboues yaeGHOM CUAMHHLL / KPEAUTOR
(OGaka.aspuar, Hane (A b. B 1)
cienHainTet,
Marncrparypa)
Maremaruka ’ Oaxanaspuar | b | 9
Cvexunie AucHnnInuLI no y4ueGHoMy mianmy:
«Teopust BeposaTHOCTEIN N MaTEeMaTHYCCKast CTATUCTHKAY, « DU3HKaY.
BBOJHBIIA MOJIY.1h
(BXO,[I,HOﬁ peﬁTHHF-KOHTpOﬂb, nposep}\'a «OCTATOYHBIX» 3HAHUN MO CMCXKHbIM ,ZLHCL[HHHHHaM)
Tema, 3asamne wan MEDOAPHATHE BXOAHOI0Q KOHTpO.A Buaer rexyueti AYauTopHas wi | MuHUMaTbhoe MakcumansHoe
arrecTautu BHCAYAUTOpHast KOJIN4YeCTBO KOnnyecTso
fa.inos Gannos
Hroro:
BA30OBBIM MOJYJIb
(npoBepka 3HaHMIT 1 YMEHHH 10 AHCLMIINHE)
Tewa, 3aaanue nan MeponpuaTHe Tekyutero KOHTpoOast Biasr rekyuwei AyautopHas unn [ MunuvaibHoe Makcumassioe
arrecTantin BHC&)’[{HTODHH}] KOJIHYECTBO KONMHYECTBO
FERH 0a108
Hroro: ‘
AONOJIHUTEJNLHDBIN MOJIYJb
Tema, 3aganue uan MEPONPUSITHE 0110IHHTEABHOTO Buast Tekyuieit AynuropHas uin |[MuHnMa bHOe MakcimanpHoe
KOHTpOJlﬂ aTrrecTauny BHCAYAUTOpHAs KOJIHYECTBO KOAUYECTBO
da:1108 04108
Hroro makcumym:




CocraBure:iu: JLA. Tearynbckas, noueHT

I=.C. T'apOy3nsx, cr. npenoaasaress

‘ p
(E ‘é? z C.H. Bocykosekuit, cT. perogasarens
— .\
3aB. kade1poii nrdopvmaTuku 7 /,
U POrpaMMiuol HIDKCHEPUH T Jel p7 JILA. Tsarynsckas, 1oUeHT
Coraacopano:
1. 3as. kadeupoit asromaTuzanuu
TEXHOJNOTHUECKHUX IPOLECCOB U IPOU3BO,ICTB B.E. ®&nopos, nouent
2. upexrop ¢rnmana [1IY
umenn T.I'. Lesuenko B r. Peibuuie /,4/,, ~ W.A. I[TaBmmuoB, npodeccop

O/
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