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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Juctumimaa «AnreOpa» OTHOCHUTCS K AUCHHILIMHAM o0s3areinbHol dacth broka 1.
Huctumuuel  (Monynu) IlpeaqmeTHO-MeTOqMYECKOr0 MOAYNS Yy4eOHOro IjlaHa OCHOBHOM
npodeccuoHaIbHOM 00pa30BaTENIbHOM HPOTrpaMMbl  BBICHIETO OOpa3oOBaHHs — MPOTPAMMBI
OakanaBpuaTa 1o HampapieHuto nmoarotoBku 44.03.05 Ilegarorudeckoe oOpa3zoBaHue (C AByMs
npodWIssIMA  TIOATOTOBKM), HANpPaBIEHHOCTh (Mpoduiab) 00pa3oBaTENbHOW  MPOrpaMMbl
«Marematuka. UnpopmaTukay, ouHor (HOpMbI 00yUEHUS.

JucuuruiiHa onupaeTcs Ha pe3yiabTaThl  00y4deHHs, CGOPMHPOBAHHBIE B paMKax
HIKOJILHOTO Kypca MaTeMaTUuKH.

PesynbraThl M3ydeHHs] AUCHUILIAHBI SIBISIFOTCS OCHOBOHM JJISl M3YyYCHHS IUCHHUIUIMH U
MPOXOXKACHUS TpakTUK: Teopus yucen U 4YUCIOBble cucteMbl, KommbroTepHas anreopa,
HuddepeHnnanbHoe W HHTETpaibHOE HMCUYUCICHHE (YHKIMNA HECKOJIBKHX IEePEeMEHHBIX,
Komneiorepnoe MoaenupoBanue, OObIkHOBeHHBIE JuddepeHIalbHbIle ypaBHEHUS U
YpaBHEHHS B YaCTHBIX IPOM3BOJAHBIX, Teopus NMHEWHBIX oreparopoB, Teopus QyHKunH
NEHUCTBUTENILHOTO  MEPEMEHHOro,  JJeMeHThl  (YHKIMOHAJIbHOTrO  aHanu3a, (OCHOBBI
KOMIUIEKCHOTO aHaJln3a, YueOHas (Hay4dHO-HMCCIeA0BaTenbCcKasl padoTa, MoinydeHre NepBUYHbIX
HABBIKOB HAy4yHO-HCCIen0BaTeNbckol pabotel) KypcoBas pabota Nel u ans mpoxoskaeHus
rOCyIapCTBEHHOW UTOTOBOM aTTECTALIMU

1. Ilepeyenr mnJIaHMpyeMbIX pe3yJbTaTOB 00ydeHuss (oOpa3oBaTejbHBIX
pe3yJbTaTOB) MO TUCIUILIHHE

Leab0 OCBOGHHUS IUCIHMIUIMHBI SBISICTCS IMMOATOTOBKA Y4uTeNs K  Oymymien
npohecCHOHANBHOM N1eATENbHOCTH: (OPMUPOBAHUE CIIOCOOHOCTH K TMPENOJIaBaHUI0 Y4eOHOTO
npeaMmera anredpa, Kak B OOBIMHBIX 00II€00pa3oBaTeNbHBIX KiIaccaxX, TaK W B KIAccax ¢
yrayOJIeHHBIM H3y4YeHUEM MaTeMAaTUKH.

3agaveli OCBOGHMS JUCHMIUIMHBI  SIBJISIETCS  3aKpEIUICHHE YMEHUH  [POBOJUTH
MaTeMaTHYecKue TMpeoOpa3oBaHUS  BBIpAKEHUH, OTpaboTKa MOHATUMHOTO  amnmapara
MaTeMaTUKH, TEXHUKU MPOBEACHNUS MaTEMaTHUYECKUX pacyeToB, GOPMUPOBAHHUE U 3aKpEIUICHHE
YMEHHsI TPOBOJUTH CTPOTHE aOCTPAKTHO-JIOTUYECKHE JIOKa3aTelbCTBa, pellaTh 3a7aud
MOBBIIIEHHON CJI0KHOCTH IIKOJIBHOIO Kypca MaTEMaTHKHU.

B pesynbTare ocBOEHMsI MPOrpaMMbl OOYYarOIIMICA JODKEH OBIAAETh CIEAYIOUIMMHU
pesyiapTaTamMu  oOydeHus (B TaOJWIle TIPENCTABICHO COOTHECEHHWE O0pa3oBaTEIbHBIX
PEe3yJIbTAaTOB 00YUYCHHUS 110 TUCIUTUTMHE C HHAUKATOPAMH JOCTHIKCHUS KOMIICTECHIIN):

Komnerenmus u OO6pazoBarenbHble pe3yabTaThl JUCHUIIINHBI
WHIUKATOPBI €€ (aTans! GOpMHUPOBAHUS AUCIUIIIMHBI)

JOCTHKEHUS B 3HaeT VYmeer BJIaJ€eeT
AUCHUITIIINHE

[IK-12 - Cmoocoben
BBIJICTISITH
CTPYKTypHBIE
DIIEMEHTBI, BXOJSIIUE
B CHCTEMY IIO3HAHHS
MpEeAMETHOM 00JacTH
(B COOTBETCTBHH C
npouiIeM U YpOBHEM
oOyueHwus),
AHAIM3UPOBATh UX B
eINHCTBE

conepxaHus, (OpMbI




u BBITNTOJITHACMBIX

byHKINH.
IK-12.1.
bopMynupOBKH
onpeaeIeHu ,
CoJIepKaTesIbHOE
3HAa4YeHUEe TEPMUHOB U
MOHATUN INPEIMETHON
obnacty, IpaBuia H
AJIITOPUTMBI
OINEepUPOBAHUS c
o0BeKTaMu
IpeIMETHON 00J1acTH,
MIOHMMAET

3Haer

B3aMMOCBS3b  MEXKIY
CTPYKTYPHBIMH
JJIEMEHTAMH,  HMEET
MIPE/ICTABJICHHE 0
byHKIHSIX u
MPaKTUYECKOM
MpUMEHEHUHN
M3y4aeMbIX OOBEKTOB.
IIK-12.2. YmMmeer
BBIJICTIATh u
aHaJIM3UPOBATH
CTPYKTYpHBIE
DJIEMCHTHI, BXOJSIINE

B CI/ICTCMy IIO3HAHUSA
NpeMETHOW 00JacTu;
OIPEIEIISITh
JIOTUYECKYIO
B3aUMOCBAA3b
KOMITOHEHTaMHM
MpeMETHONU 001acTH;
CTPOHUTH  JIOTUYECKHU
BEpHBIE U
000CHOBaHHBIE
pacCyXJICHHUS, PeIIaTh
3aaud  TPEAMETHOU
obnacTH.

MEXKIY

OP-1.
OCHOBHBIE TTOHATHUSI
JIACIIUILIHHEI,
oTpeieNeHus,
COJICPIKATEIIbHOE
3HaUYEHUE TEPMUHOB U
HX B3aHMOCBSI3b,
QITOPUTMBI
JI0Ka3aTeJIbCTB U
penIeHus 3a1a4

OP-2
Pemars 3agauu mno
JTUCIUILUINHE,
MPOBOJIUTH
JI0Ka3aTelIbCTBA,
KJaccu(uuupoBaTh U
CHCTEMaTHU3UPOBATH
OCHOBHBIE U3y4aeMbIe
00BEKTBI, CTPOUTH
JIOTUYECKH BEPHbIC
paccyXJIeHHs

[1K-14. Cnocoben
yCTaHABJIUBATh
coJiepKaTeNbHEIE,
METOJIOJIOTUYECKUE U
MHPOBO33pEHUYCCKUE
CBS3M  TPEAMETHOMN
obnactu (B
COOTBETCTBUU C
npoduiIeM U ypOBHEM
oOyueHus) co
CMEKHBIMU




Hay4YHBIMU 00JIACTSIMH
NIIK-14.1. 3HaeT
pOJb U BO3MOXKHOCTH
PUMCHCHUS

amrmapara npeaMeTHON
00JIaCTH B CMEXKHBIX
HAYYHBIX  OOJIaCTSX,
X METO/0JOTHYECKOe
U MHPOBO33PEHUYECKOE

3HAUYCHUE; HMeEeT
MIPE/ICTAaBJICHHE 0
MEXKTACIUTUTTHAPHBIX
CBSI3X, Hay4HBIX
METOJIax CMEXHBIX
obnacreit

UIIK-14.2. VYmeer
OTIpEeIeTIATh pOJIb
MOJYYECHHBIX 3HAHHUI
JUISt CMEXHBIX
oOacren u IS
IIKOJIBHOTO Kypca,
MIPUMEHSTH

IMMOJIYYCHHBIC 3HAHUS B
PECLIICHUN
MPUKJIAAHBIX 3a1a4.

OP-3. Bo3MOXHOCTH
MIPUMEHEHUS
MOJIy4E€HHBIX
CBEJICHUN K PELICHUIO
3a/1a4 IIKOJIBHOTO
Kypca MaTEeMaTUKH, a
TaK)Ke B CMEKHBIX
HAy4YHBIX 0071aCTIX

OP-4. pemats 3apaun
HIKOJIBHOTO Kypca
MaTeMaTHKU
MMOBBIIIICHHOM
CJI0)KHOCTH, peliaTh u
COCTaBJIATH
MPUKIaAHbIC 3a]1a41
[0 JUCIUTIINHE

OIIK-2 Criocoben
y4acTBOBATh B
pa3paboTKe OCHOBHBIX
U JONOJHHUTEIBHBIX
00pa3oBaTeNbHbIX
poOrpamm,
pa3pabaThiBaTh
OTJENIbHBIC ux
KOMITIOHEHTHI (B TOM
qucIe c
UCTIOJIb30BaHUEM
UH(POPMAIMOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI).
OIlK-2.2.
IIpoextupyer
UHIUBUIYyaIbHBIC
o0Opa3oBaTenbHbIC
MapIIpyThl OCBOCHUS
porpamMM yueOHBIX
KYpPCOB, IUCIUTUTHH
(MomyJieit), mporpaMm
JIOTIOJTHUTEITLHOTO
o0Opa3oBaHus B
COOTBETCTBHUH C
00pa3oBaTeNbHBIMH

OP -5.
MPOEKTHPOBATH
(bparmMeHTsI
porpamMMm y4eOHBIX
KYpCOB, JMCLUIUINH,
poTrpaMMm
JIOTIOJTHUTEIILHOT O
00pa3zoBaHMsI, a TAKKE
WHWBUIYaIbHBIX
00pazoBaTebHBIX
MapUIpyTOB C YYETOM




MOTPEOHOCTAMU 00pazoBaTebHBIX
00yYaromuxcsl. notrpeOHOoCTeH
00yJaronmxcs
2. O0beM [WCHMIUVIMHBI B 3a4YeTHBIX e€IHHMIAX ¢ YKa3aHHeM KOJU4YeCcTBa

aKaJleMH4YeCKHX 4YAacOB, BbIIEJEHHBIX HA KOHTAKTHYI0 PpadoTy o0y4yawiuxcsi ¢
npenogasarejieM (Mo BHAAM Y4YeOHBIX 3aHATHII) M HAa CAMOCTOSITEJIbLHYH PpadoTy

00y4arIuXcs
YyeOHbIC 3aHATHUS
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3.  Conep:xxaHue THCHUILUINHBI, CTPYKTYPHPOBAHHOE 1O TeMaM (pa3aeiaM) ¢ yKa3aHueM

OTBCJICHHOI'0 HA HUX KOJIN4YE€CTBA AaKAACMUYE€CKUX YaCOB U BU/10B y‘lGﬁHLIX 3aHSATHH

3.1. Ykazanue mem (pazoenos) u omeedeHH020 Ha HUX KOIUUECMEA AKAOEMUUECKUX YACO8 U

6U006 yUEOHBIX 3aHAMUIL

KonngectBo yacoB no ¢popmam

OpraHu3any 00y4eHUs
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1 cemecTp
CoOoTBeTCTBUSI 12 24 24
OcHOBHBIE alIre0pandecKre CTPYKTYpPhI 12 18 26
KomMiiekcHble uncia 6 8 23




Hroro no 1 cemecTpy 30 50 - 73
2 cemecTp

BekTopHble mpocTpaHCcTBa 8 16 13

Jlunelinpie orepaTopbl M KBaipaTUIHBIC (DOPMBI 10 14 20

Hroro no 2 cemecTpy 18 30 - 33
3 cemecTp

MHOTO4WICHBI OT OJTHOM MMEPEMEHHON U UX KOPHU 6 12 10

[IpuBogMMBIE M HENPUBOJAMMBIC MHOTOYJICHBI HaJl 8 12 10

Pa3INYHBIMH MOJISIMH

MHOTO4YWICHBI OT HECKOJIBKUX TIEPEMEHHBIX 4 6 13

Hroro no 3 cemecTpy 18 30 - 33

Bcero no gucuun/uHe: 66 110 - 139

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNIUHDL

Kparkoe conepxkanue kypca (1 cemectp)
1. CooTBeTCcTBUS

DOneMeHTbl MaTeMaTu4ecKoil JIoruku. MHokecTBa U ornepauuu Hajg HUMH. CBolcTBa onepanuit
HaJ MHOXKECTBAaMH U BbICKa3bIBaHUAMU. COOTBETCTBUS U MX BHUAbL. DYHKIHUH, OUEKIIHU.
Komnozumun  ysakumii, obpatumsle ¢ynkuuu. HWHTepaktuBHas ¢opma: pabota B
MuUKporpynnax. buHapusie oTHOmEHN. OTHOLIEHNUS KBUBAJIEHTHOCTH U OTHOIIECHHUS MOPAIKA.
OTHolIEeHNE NEIMMOCTH B LENbIX uuciax. Kiaccel SKBUB@JIEHTHOCTH M KJIACChl BBIYETOB.
WNutepakTuBHas opMma: copeBHOBaHUE. UNCIOBBIE CPaBHEHMUS.

2. OcHoBHBIE ajiredpanyeckne CTPYKTYpbI.

Anrebpanueckue omnepanuu. [loHsTHe anreOpsl Kak MHOXECTBa C alredpanyecKuMu
ornepanusiMu. 3aMKHYTOCTh MHOXXECTBa OTHOCHTENbHO OHHapHOUW omnepanuu. OCHOBHbIE
anredpandeckue CUCTeMbl (TPYIIBI, KOJbIA, MOJs) U UX cBoiictBa. IloArpymimel, moakosbla.
CpaBHMMOCTb »neMeHTOB. Kousbllo kiaccoB BblYeTOB. MHTpakTuBHas ¢(opma: auckyccus.
Kounbio matpun. Onpenenurtenu matpui. OOpatHbie MaTpuibl. [1ois 1 UX OCHOBHBIE CBOWCTBA.

3. KommiekcHbIe YHCIa

[Tone KOMIUIEKCHBIX YMCENl KaK pacUIMpeHHe MO JAeHCTBUTENbHBIX uncel. Anredpandeckas u
TpUroHOMeTpHueckas (opMa KOMIUIEKCHOTO uucia. Onepanuu HaJl KOMIUIEKCHBIMU YHUCIIAMU.
Pemenne ypaBHEHWII BTOpPOMl CTENEHWM HAJ IIOJIEM KOMIUIEKCHBIX 4Mcell. ['eomerprnueckoe
MpeJICTaBICHUE KOMIUIEKCHBIX unced. KopHHM M3 eQUHMIBI KaK MYJIbTUILIMKATUBHAs Tpymma.
WuTepaktuBHas Gpopma: pabota B MUKPOrpyIax, COCTaBJIEHHE TECTOB.

Kpartkoe conep:xxanue kypca (2 cemectp)
1. BekTopHbIEe MpOCTPaHCTBA

BekropHble mpocTpaHCTBa M IOANPOCTpaHCTBA JIMHENHHas 3aBUCUMOCTb U HE3aBUCHUMOCTH




KOHEYHON CHUCTEMBbI BEKTOpOB. PaHr m 0a3uc cucteMbl BEKTOPOB. DKBHUBAJICHTHBIE CHCTEMbI
BEKTOPOB, CTYIIEHYAThIE CUCTEMBI BEKTOPOB U CTyIEHYaThle MaTpulbl. Panr MmaTpuibl. Cuctemsl
TuHEHHBIX ypaBHeHHH. Cmoco6 ['aycca pemeHust cucreM. Pernenue cucteM JTHHEHHBIX
ypaBHeHul 110 npaswiry Kpamepa

2. J/Inneiinble onepaTopbl M KBaJApaTH4YHbIe (POPMBI

Jlunelinpie omeparopbl. MaTpuilel JTUHEHHBIX orepaTopoB. Ilepexon ot 6asuca k 0Oasucy.
CoOcTBeHHBIE BEKTOpbl W COOCTBEHHBbIE 3HAYCHMsI JIMHEHHBIX omeparopoB. IlpuBenenue
MaTpullbl JIMHEHHOrO oreparopa K JAvaroHaibHOoW (opme. HHTepakTHBHBIE (OPMBI:
COCTaBJIGHUE TECTOB, pabOThl B MHKporpynnax. buiuHeliHble W KBagpaTHuHbIE (HOPMBI.
Ckanspaoe mnpousBerenue. llpuBenenue kBaapaTUYHOH (OPMBI K KaHOHHYECKOMY BHIY.
Kputepuii CunbBectpa.

Kparkoe conep:xkanue kypca (3 cemectp)

1. MHoOro4/jeHbl 0T OJHOI NePeMeHHON U UX KOPHHU

Konpio MHOrou1eHoB OT OJHOM NEepeMEeHHOM Haja mojieM. Teopus IeIMMOCTH B KOJbLE
muorowieHoB. HOJ] 1 HOK oT nByX u HECKOJIBKHX MHOTOWICHOB. [IproskeHne Kk n30aBICHHUIO
OT MppalMOHAIBHOCTH B 3HameHatene. KopHu ypaBHeHuil. PemieHue ypaBHEHMI TpeTbed U
yetBEproii crenenu. Teopema besy, cxem ['opaepa. HTepakTHBHAs (hopMa: COpEBHOBAHHUE,

2. [IpuBoaMMBIe U HENPUBOAMMbIE MHOTOYJIEHbI HA/I PA3JIHYHBIMH MOJISAMH

HenpuBoaumbie MHOTOWIEHBI HAJl pa3JIMYHbIMU NOJISIMU. HenmpuBoarMble KpaTHbIE MHOKHUTEIH.
AnreOpanyeckass 3aMKHYTOCTh IIOJISI KOMIUIEKCHBIX uMcel. HempuBoaumble Haj MoJieM
JICHCTBUTEIIBHBIX YUCEI MHOIOYJICHBI. PallMOHanbHbIE U ACHMCTBUTEIBHBIE KOPHU MHOTOYJIECHOB.
[TpubnuxkeHHble METOIbl HaXOXIEHHUs KopHe. HHrepaktuBHas ¢opma: pabora B
MHUKpOrpyImmnax, pabota ¢ KOMIbIOTEPHBIMH IIPOrPaMMaMHU.

3. MHOro4jeHbl OT HeCKOJIbKHX NepeMeHHbIX

Konbio MHOro4WwIeHOB OT HECKOJBbKMX MepeMeHHbIX. Jlekcukorpadguueckuii MOpsIOK.
CuMMeTpruecKre MHOTOWIEHBI, 3JIEMEHTapHble CUMMETPUYECKHE MHOTOUYJIeHbl. BbIpakeHue
CUMMETPUYECKUX MHOTOWJIEHOB 4epe3 ajieMeHTapHble. VHTepakTuBHas (opma: cocTaBlieHHE
TECTOB

4. TlepeueHb Y4eOHO-METOAMYECKOr0 o0ecreYeHUsl /ISl CaMOCTOSITEIbHOH PadoThI
00y4YaOIIHUXCS 10 TUCHHILINHE

CamocrosTenbHas padoTa CTyJICHTOB SBISETCS 0c000i (opMOii opraHu3anuu y4eOHOro
mporiecca, TMpeJcTaBisiomas co0oi IUIaHWPYeMYHO, II03HAaBaTeNbHO, OPTaHU3alIOHHO W
METOAMYECKH HAIpPABIIIEMYIO JEATEIBHOCTh CTYJEHTOB, OPUEHTHPOBAHHYI0 Ha JOCTH)KEHHE
KOHKPETHOTO  pe3y/ibTaTa, OCYIIECTBISIEMYIO 0€3 MpsMOM  TOMOIIM  IpernojaBaTes.
CamocrosTenbHas paboTa CTYIEHTOB SIBJISIETCS COCTaBHOM 4acThio yuyeOHOM pabOThl M HMMeeT
LENbI0 3aKperyieHue U yriIyOJieHue MOJTYYeHHbIX 3HAHUW M HABBIKOB, MOMCK M MPHOOpeTeHue
HOBBIX 3HaHU, a TAK)KE BBINOJIHEHHE YUEOHBIX 3aJJaHUM, OATOTOBKY K MPEICTOSAIIMM 3aHATUSIM
u sk3ameHy. OHa mpenycMaTpuBaeT, Kak MpaBuio, pa3paboTKy pedeparoB, HamucaHue
JIOKJIAJIOB, BBINOJIHEHHE TBOPYECKHX, WHAMBHUIYAIbHbIX 3a/laHUM B COOTBETCTBUHU C y4eOHOM
IpOrpaMMoil (TeMaTUYECKUM TUIaHOM M3YYE€HUs AMCLUMILINHBI). TeMa IJs TaKoro BBICTYILICHUS
MOKET OBITh MpEJIOKEHA MpernojaBaTeseM WM KW30paHa caMHM CTYJCHTOM, HO MaTepualil
BBICTYIUICHUSI HE JOJDKEH AyOJupoBaTh JIEKIMOHHBIA Marepuain. PedepaTuBHbIl MaTepual
CIIY’)KUT JIOTIOJIHUTENIbHOW MH(pOpManueil st paboThl Ha MPAaKTUYECKUX 3aHATUSAX. OCHOBHas



IeJIb JAHHOTO BHa pabOThI COCTOUT B OOYUYEHHH CTYJACHTOB METOJIaM CaMOCTOSITETILHON pabOThI
C y4eOHBIM MaTepuasioM. J[JIsi TIONHOTHI YCBOCHHUSI TEM, BHIHECCHHBIX B MPAKTHUYECKUE 3aHSTHS,
Tpebyercst pabora ¢ mepBoucTouHMKaMu. Kypc mpemycMaTpuBaeT caMOCTOSATENIBHYIO paboTy
CTYZICHTOB CO CIIEIMAIBbHOW JuTeparypoil. CieyeT OTMETHTh, YTO CaMOCTOsITeNIbHAs paboTa
CTYACHTOB PE3yJIbTaTHBHA JIMIIb TOTJA, KOT/Ia OHA BBIMOJIHAETCS CUCTEMATUYECKH, ITITAHOMEPHO
U IIeJICHAIIPABIICHHO.

3amaHus  JUIL  CaMOCTOSITENBHON  pabOThl  MPEAyCMATPUBAIOT — HCIIOJIb30BAaHHE
HEOOXOJUMBIX TEPMHHOB W TMOHATHH 1O TmpobOiematuke Kypca. OHHM HaleIMBAIOT Ha
NPaKTUYECKYI0 paboTy MO MPUMEHEHHIO M3y4aeMOro Marepuaia, MOUCK OuOIrorpapuueckoro
Marepuala 1 AJIEKTPOHHBIX HCTOYHUKOB WH(MOPMAIINH, WIUTFOCTPATUBHBIX MaTEPUAIOB. 3aaHus
[0 CaMOCTOSITEJIbHOM paboTe JaroTcs IO TeMaM, KOTOpble TPeOYyIOT OMOJIHUTETbHON
POPabOTKHU.

OO0umii 00BeM CaMOCTOATENBHOW pPAa0OThI CTYIEHTOB MO AMCHUIUIMHE BKIIIOYAET
ayJUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTEIbHYIO pa0OTy CTYJICHTOB B TEUCHUE CEMECTpA.

AyIuTOpHAs CaMOCTOSTENbHAS paboTa OCYIIECTBISIETCS. B ()OPME BBITIOJTHEHUS TECTOBBIX
3aJ]aHUl, Keic-3a7a4, MHChbMEHHBIX IPOBEPOYHBIX pabOT M0 JUCIHMIUIMHE. AYAUTOpHAsS
camocTosiTeNbHas pabora obecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, KeWc-3a7ay MO pasjeam
JUCIATUTAHBI.

BreaynutopHas camoctosiTenibHas paboTa ocymiecTBisieTcs B hopmax:
- IOJITOTOBKH K YCTHBIM JIOKJIa/1aM (ITOJIrOTOBKA pedeparon);
- pemeHne 3a1a4 (JOMAIIHUX 3a/IaHHi) TI0 H3y4aeMbIM TEMaM;
- BBIIIOJIHEHUE IPYIIIOBBIX HHTEPAKTUBHBIX 32 [aHHIA.
Kontpomnsnas padora Ne 1 (1 cemectp)
[TpumepHBIif BapuaHT KOHTPOJIBHOM paboThl Ne 1

1. BeIsICHUTB, CLIPAaBEITUBO JIH PABEHCTBO

A\(B\C) = (A\B)\C
2. BBISICHUTB, SBJISETCS JIM OMHAPHOE OTHOLICHUE P OHO Pe()IeKCUBHBIM, CHMMETPHUYHBIM,
TPaH3UTHUBHBIM, aHTHPE(ICKCUBHBIM, aHTUCUMMETPHYHBIM, OTHOIIICHUEM 3KBHBAJICHTHOCTH
(ecnu 1a, TO HAWTH KIIACCHI KBUBAJICHTHOCTH, HAa KOTOPHIE JAHHOE OTHOILICHHE pa30uBaeT
MHO>KECTBO JICHCTBTEIBHBIX YUCEN), OTHOILICHUEM MOPSIKA (CTPOrOro Mopsiaka, JIHHEHHOTO
nopsiaka)?

m p n <> 9m — n kpatHo 4.
3. OxapakTepu3yiiTe COOTBETCTBHS M Haiiaute kommosumun fg u gf a) xfy & y = x2 + 1; 6) xgy
<> COSy = COSX
4. BBIACHHTB SIBIISICTCS JTA MHOYKECTBO I[SIIBIX YHCEIT KPATHBIX 7 TPYIIOH OTHOCUTEIBHO
CIIO)KEHUSI, TPYIIONH OTHOCHTEIIEHO YMHOXKEHHS, KOJIBIIOM, TT0JIeM?

KonTponbnas padota Ne 2 (1 cemectp)

1-i

S| —— — o
1. BerancinTh KOpeHb 92 49] \/é Y Pe3yJIbTAT 3aIUCaTh B TPUTOHOMETPUIECKON (opMme.

2. TeoMeTpHUYECKH OMUCATh MHOYXKECTBO KOMIUIEKCHBIX YHCEIT Z, JJIsl KOTOPBIX | Z — 1| = 6.
3. Beipa3uTtb c0S5X uepes COSX u SinX.
4. HaiiTn Bce KOpHH ypaBHeHHS X* + x% + 1.

KonTponbnas pabota Ne 3 (2 cemectp)
Jlokazath, YTO MHOXKECTBO BekTopoB BHAa {(o, 2a+P, 30+3B}, a,feR} sBusercs

MOAMPOCTPAHCTBOM TpocTpaHcTBa V3. Halit 6a3uc moanmpocTpaHCTBa U AOTIOIHUTH dTOT Oa3uc
70 6asuca BCero MpoCcTpaHCTBa.



2. BbIsICHUTDB, SABISETCS JIM JaHHBIM OmepaTop JMHEHHBIM. Eciu 3TO BO3MOXHO, HAWTH €ro
MaTpully, COOCTBEHHBIC 3HAUCHHS U MHOXECTBO COOCTBEHHBIX BEKTOPOB; €CJIM BO3MOXHO
IIPUBECTU MAaTPUIly ITOr0 OllepaTopa K JUArOHAJILHOMY BHAY M YyKa3aTb COOTBETCTBYIOLIUHN
6asuc:

a) A(x1, X2, X3) = (X1 + X2 + X3, X1 + X2 - X3, X1 - X2 + X3)

0) A(x1, X2, X3) = (X1 + X2, X1 - X3, 2X1X2).

Kontponbnas padora Ne 4 (3 cemectp)

[IpuMepHBIif BApUaHT KOHTPOJIBHOU PaOOTHI:
1.Haittu HOJ] u HOK muorouneno f(X) = x* + x* + 2x> +x +1 mg(X) = x®-2x> +x -2, a
Takxke 1moao0pate MHorowieHsl @O(X) u y(X) Tak, uroosr HOJ] ObLT mpeAcTaBieH B BHIEC
fX)o(x) + g(x)w(x).
2. Pemmts ypaBHenue: x° - 6x°+ 9x - 5 =0.
3. IlpencraBbTe MHOTOUJIEH 2x3+3x%+6x-4 B BHIIE MPOU3BEICHUS HEMTPUBOIUMBIX MHOKUTENICH
a) HaJ| II0JIEM JIEHCTBUTENIBHBIX YUCENT; 0) HaJ I0JIEM KOMIUJIEKCHBIX YHCE.

Ilpumepnvie memot pepepamos

1 cemecmp
. ByneBbl anrebpsr
. I'pynmsl 1 anreGpsl MaTpuLl
. Koneunsle rpynnel
. O6pazyroiye 37eMEeHTHI TPYIIIT
. AnreOpandeckre OCHOBBI TEOPUU KOJUPOBAHUS
. [IpuMeHeHuns Teopuu rpymnmn
. I'pynnel I'anya u ons 'anya
. [IpyMeHeHne KoJell KJIacCOB BHIYETOB B KOMITBIOTEPHOM anredpe
. Teopus mpeacTaBieHus Tpynn U ee NIpUMEHEHHUE B (PU3HKe

2 cemecmp
Omneparopbl NPOEKTUPOBAHUS B KOHEYHOMEPHBIX ITPOCTPAHCTBAX
YHuTapHble onepaTtopbl B KOHEUHOMEPHBIX MPOCTPAHCTBAX
ConpspkE€HHBIE U CAMOCONPSKEHHBIE ONIEPATOPBl B KOHEYHOMEPHBIX ITPOCTPAHCTBAX
[TonunuHeHble QYHKIIUU U TEH30PBI
KoHneuHOMepHbIE MPOCTPaHCTBA C IEPEMEHHBIM 0a31COM
JIBOICTBEHHBIE TEOPEMBI JINHEHHON anreOpbl
[TpakTHyeckue npuMeHeHNs: COOCTBEHHBIX 3HAYSHHH JIMHEHHOTO onepaTopa
['pymmbl 1 anreGpbl IMHEHHBIX ONEPaTOPOB
. HopMBI 1 CHHTYJISIpHBIE UNClIa TMHEWHBIX ONIEPATOPOB B KOHEUHOMEPHBIX IIPOCTPAHCTBAX

O 001N DN~ W=

LCoNoakwNE

3 cemecmp

1. Kpurepnii Kponekepa HEMPUBOAMMOCTH MHOTOUYJIEHOB HaJl ITOJIEM PALIMOHAIBHBIX YUCEN
2. Kputepuii Dii3eHIITe i HA HETPUBOAUMOCTH MHOTOWIEHOB HAJl IIOJIEM PallMOHAJIBHBIX YHCET
3. Pa3noxeHne Ha MHOXKHUTEIX MHOTOYJIEHOB OT HECKOJIBKHMX ITEPEMEHHBIX
4. Pa3pemimMoCTh ypaBHEHUN B KBaJIpaTHBIX pajuKaliax
5. PaspemmMocTh 3a/1a4 Ha TOCTPOEHUE C TOMOLIBIO IUPKYJIS U JIMHENKN
6. ITons 'anya
7. Metozbl paboThl ¢ anredOpanyecKUMy UPPAUOHATILHOCTIMHU
8. IIpuMeHeHune Teopruy MHOTOUWIEHOB B KOJIMPOBAHUH.
9. duarpammbl HeroTOHA M MX IPUMEHEHHS.
I'pynnosoe naTepakTuBHOe 3aganue 1.



CocraBneHue Tecta 1o OJHOMY U3 Pa3JIeoB anreopbl
[Tpu momomu cuctemsr Moodle (http://do.ulspu.ru), aubo ar060# Apyroit MporpaMmel Mo
BbIOOPY MUKPOTPYIIION CTYJJEHTOB COCTABIISAIOTCS 8 TECTOBBIX 3aJJaHUM 110 OJJTHOMY U3 pa3/IeoB

Kypca
Bapuantsr:

CoNoOA~WNE

NNONNNNNNNRPRPRRRRRERRR R
OPPWNRPODOO~NOOUOUIWDNEO

Jlornyeckue onepauuu

MHoOXxecCTBa U ONepaly HaJl HUMH
JlexapTOoBbI IPOU3BEICHHUS MHOXKECTB

Bunsl coorBercTBU

IlepecTaHOBKH M IIOJICTaHOBKHU

['pynmel, KoabpLA, T10JIA

Matpuuesl 1 onepanuy HaJl HUMU

CucreMbl TUHEHHBIX YpaBHEHUI

BekTopHbIe IPOCTPaHCTBA U MOAIPOCTPAHCTBA

. JInnenHple onepaTopsl

. KoMiuiekcHble yncna u onepanuu HajJ HUIMHU

. ['eomeTpudeckoe mpeicTaBICHIE U TPUTOHOMETpHYEcKast (hopMa KOMITJICKCHOTO YHUCIIa
. buHapHbIEe OTHOLIEHUS U UX BUbI

. Kinaccel BerueToB

. Kitaccbl cmexxHOCTH rpyIIbl IO MOATPYyIIe

. [{lukyMyeckue rpymnsl

. HOJI 1 HOK mMHorousieHoB

. Cxema ['opuepa

. Teopema Buerta

. KpatHbie MHOKHUTETN MHOTOWICHA

. Kopuu MHOTOUIIEHOB

. [IpuBOAMMOCTh MHOTOWIEHOB HAJ| Pa3JIMYHBIMU TTOJISIMHU
. MHOTOUJIEHBI OT HECKOJIBKUX MEPEMEHHBIX

. CummeTpruecKrue MHOTOWICHBI

CucreMpl HETMHEWHBIX YPaBHEHUN
I'pynnoBoe nHTepakTUBHOE 3a1aHue 2.

CTyneHThI 10 MUKPOTPYIIaM C UCIIOJb30BAaHUEM MAaTEpUAJIOB, U3YUYEHHBIX B PaMKax
JUCIUILIMHBI pa3padaThIBalOT MHAWBUIYyaJbHBIM 00pa30BaTeNIbHbIN MapIIPYT JUIsl IIKOJIBHUKA:

a) JKEeNaroIIero MoAroTOBUTCS K onuMmnuazae (pa3padoTka 3a1aHuii o aiaredpe mo pa3HbIM
paszienam)

0) /IS IKOJIbHUKA, HUHTEPECYIOMIETOCS MPUIOKEHUSIMI MATEMAaTUKH B SKOHOMHKE

B) AJI IKOJIBHHUKA, MHTCPCCYIOMICTOCA MMPHUIIOKCHHUAMN MATCMAaTHUKU B IPOTpaMMUPOBAHNH.

ﬂﬂ}l CaAMOCMOAMENbHOU NOO20MOBKU K 3AHAMUAM O Oucuunﬂuuepekomeudyemc;l
Ucnoib3oeamos yueﬁno-memoduuecmle mamepuaiiol:

I'myxoea  H.B., I'pummna C.A., EpemeeBa A.H., Kypenera T.H.,
Panees C.M., UepeBarenko O.1. Anre6pa. Yacts 1.OcHOBHI BhICIIEH areOpbl. Y4yeOHOE
nocobue. — Yapgaosck, PI'BOY BO, 2017. — 30 c.

I'myxoBa H.B., UepeBarenko O.M. Anre6pa. Yacte 2. Jluneiinas anreOpa: ydeOHOE
nocooue. — Yapgaosck: ®I'BOY BO «Val'TlY um. U.H. Yiaesaosay, 2018. — 44 c.
I'myxosa H.B., UepeBatenko O.U., I'pummna C.A., bapunosa 1.B., Kypenesa T.H.
Anre6pa. Yacts 3. OcHOBBI anredbpandeckux CTpyKTyp: yaeOHoe mocodue. / ['myxoBa
H.B., Uepesarenko O.., I'pumnna C.A., bapunosa U.B., Kypenesa T.H. — YnbsHOBCK:
®I'BOY BO «YnI'TIY um. U.H. Viaeanosay, 2017. — 26 c.

I'myxoBa H.B., UepeBatenko O.U. Anre6pa. YacTs 4. Anrebpa MHOTOWICHOB Y UeOHOE
rmocobue. — Yapguosck, PI'BOY BO, 2017. — 42 c.


http://do.ulspu.ru/

S. Kapnosa C.A. AnreOpa u Teopus uncen. Yactp 1. opraHu3alimoOHHO-METOAMYECKHE
MaTepUalibl ISl CTYACHTOB 3a0YHUKOB. — YIIbsIHOBCK, YII'TIY, 1998. — 24 c.

6. Nnesa3osa /[.3. Anre6pa u Teopus uncen. YacTs 2. OpraHu3aliOHHO-METOIHYECKUC
MaTepUalibl sl CTYACHTOB 3a0YHUKOB. — YJIbsIHOBCK, YT TIY.

7. Boromonora U.B., UneszoBa /1.3. Anre6pa u Teopus uncen. Yacts 4. opraHU3aiuoHHO-
METOJMYECKUE MaTEPHAJIbI JIUIs CTYICHTOB 3a0YHUKOB. — YJIbsHOBCK, Yl TIV, 1999. — 24
c.

8. I'myxoB B.I1., Unbs3oBa /1.3. 3amauyHuK-NpakTHKyM 110 anredpe u Teopuu yucen. Yactp
l. — Viupsanosck: Ynl'TIVY, 1996. — 58 c.

9. NneszoBa J1.3. 3agauHuK-TIPpaKTUKYM IO ayireOpe u Teopuu unces. Yacts 2. —

Vaesguosck: Yal'llV, 1999. — 36 c.

5. IlpumepHble OlleHOYHbIe MATepHaJbl /IS NPOBeJeHHs] TeKYIIero KOHTPOJIs
yCIeBAeMOCTH M MPOMEKYTOUYHOM aTTeCTANMH 00y4aIOIMXCH M0 IMCUHUILIHHE

Opranusanus u NpoBe/ieHUe aTTeCTAllMH CTyAeHTa

®I'OC BO B coorBercTBUM ¢ mIpuHLMIamMu bBonoHCkoro mpouecca OpUEHTHPOBAaHbI
IIPEUMYLIECTBEHHO HE Ha cooOIlIeHue 0o0ydaroleMycs KOMILIEKCA TEOPETUYECKUX 3HAHUi, HO
Ha BbIpa0OTKY y OakajiaBpa KOMIIETEHLIUH — JMHAMUYECKOro Habopa 3HaHUM, yMEHUH, HaBBIKOB
N JIMYHOCTHBIX Ka4CCTB, KOTOPLIC IIO3BOJIAT BBIITYCKHHKY CTAaTb KOHKprHTOCHOCO6HI)IM Ha
PBIHKE TpYyJia U YCIEIIHO NPo(eCcCHOHANIBHO pealn30BbIBAThCS.

B npouecce onenku 6akanaBpoB HEOOXOAUMO UCIIONB3YIOTCS KaK TPAJUIUOHHBIE, TaK U
MHHOBAI[MOHHBIE THIbI, BUJIBI U (GOpMBbI KOHTpOJs. [Ipy 3TOM MOCTENEHHO TpaIuIMOHHbIE
CPEICTBAa COBEPUICHCTBYIOTCS B pYyCJI€ KOMIIETEHTHOCTHOTO IIOJIXOJa, a WHHOBAllMOHHbIE
CPEJCTBA alallTUPOBAHBI JIJIs1 IOBCEMECTHOTO TPUMEHEHMSI B POCCUHCKON By30BCKOM MTPaKTHUKE.

Lenbr nmpoBeneHusi arrecTallMd — IPOBEpPKa OCBOEHHUS OOPa30BAaTEIbHOW MPOTPAMMBI
JUCLUIUIMHBI-IPAKTHKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTENbHBIX PE3YIbTATOB.

IIpomeskyTouHasi aTTecTanMsi OCYLIECTBISIETCS B KOHIE CEMECTpa U 3aBeplIacT
W3Y4YEHHE AMCLUMIUIMHBL, MOMOraeT OLCHUTh KPYNHBIE COBOKYNHOCTH 3HAaHUW M YMEHUH,
(dbopMHUpOBaHKE ONIPEACIICHHBIX KOMIIETEHITUH.

ONEHOYHBIMHA CpPEACTBAMH TEKYIIETO OLEHUBAHHUSA SBJSIFOTCS: JIOKJIAQA, TECThl TIO
TEOPETUYECKHM BONPOCAM JUCHUIUIMHBI, 3alllUTa NpPakTUYecKux pabor u T.n. KoHTpoib
YCBOGHHsI MaTepuaia BEAETCS PEerylsipHO B TEUEHHE BCEro CeMecTpa Ha TPaKTHUYECKUX
(ceMUHapCKUX, 1a0OPATOPHBIX) 3aHATHUSX.

Ne CPEJACTBA OLIEHUBAHUAA,
n/n HCITOJIB3YEMBIE JIJISl TEKYIIETO OLICHUBAHUS
nokasaressi QOpMHUPOBAHUS KOMITETECHLIUU

OObpazoBaTenbHbIE
PE3YIBbTATHI JUCHUIIJIMHBI

OueHoYHbIE CPEACTBA AJS TeKYLIeH OP-1. 3Haer OCHOBHBIE TOHATHSI
arTecTalnu JTUCLUTIITUHBI, OTpeIeIICHHUS,

OC-1 KonTponbHas pabota Ne 1 COZIEpIKATEIIbHOE 3HaA4YEHUE
OC-2 KontponsHas pabora Ne 2 TEPMHUHOB M HMX  B3aUMOCBS3b,
OC-3 KontpomnsHas padora Ne 3 AJITOPUTMBI JIOKA3aTeIbCTB u

OC-4 KontponbHas pabota Ne 4
OC -5. BeicTyruieHue 1o pe3ynbrataM

pelieHus 3aaa4y
OP-2. Pemaer 3amaun mo

IPYIIIOBOIO MHTEPAKTUBHOTO 3a1aHus 1
OC-6. BricTymuieHne 1o pe3yJjbTaram
I'pPYNIOBOrO UHTEPAKTUBHOI'O 3aJaHUs 2

OneHo4HBbIE CPeaCTBa AJs MPOMEKYTOYHOM
aTTecTaluu

JUCLUIUINHE, IPOBOJIUTH
JI0Ka3aTeNbCTBA, KJIACCUPHUIIMPOBATH
U CUCTEMATHU3UPOBATh OCHOBHBIE
n3ydaemMble 0OBEKThI, CTPOUTH
JIOTUYECKH BEPHBIE PACCYKIECHUS




3aueT (3K3aMeH)
OC-8 Dk3ameH B popMe yCTHOTO
cobeceloBaHUsA

OP-3. 3HaeT BO3MOXKHOCTH
MPUMEHEHHUS MTOJTYUCHHBIX CBEICHHIA
K PEILIEHUIO 3a/1a4 IIKOJIBHOTO Kypca
MaTEMaTHKH, a TAK)KE B CMEKHBIX
HAy4YHBIX 00J1aCTAX

OP-4. ymeer pemiarsb 3a1a4u
HIKOJILHOTO Kypca MaTeMaTUKH
MOBBIIIEHHON CIIOKHOCTH, PelaTh U
COCTaBJIATh MPUKIIAHBIC 334 1O
JVCLIUATUTMHE

OP -5. ymMmeer mPOEKTUPOBATH
(GparMeHTBl  MporpaMM  Y4eOHBIX
KypcoB, JUCUHUIUIMH, MPOTrpaMMm
JOTIOJTHUTENBHOTO 00pa3oBaHus, a

TaKKe WHIUBHTyaJIbHBIX
o0pa3oBaTeNbHbIX MAapLIPYTOB C
y4eToM 00pa3oBaTeNbHBIX

NOTPEOHOCTEH 00YJIAFOIIHXCS

Onucanue OLEHOYHBIX CPEICTB M HEOOXOAMMOIo O0OpYyHOBaHUS (JIEMOHCTPALMOHHOTO
Mmarepuaiga), a TaK >K€ NpOLeNypbl M KPUTEPUH OLICHUBAHUS WHAMKATOPOB JOCTHXKEHUS
KOMIIETEHIIMI Ha Pa3IMYHBIX dTarmax ux GOPMHPOBAHUS B MPOILIECCE OCBOCHUS 00pa30BaTEIbLHON

nporpamMmbl IIPCACTABJICHbBI B doHpe OlLEHOYHBIX

CpeACTB A TCKYLICTO KOHTPOJIA

YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALMU IO JUCUUILIAHE.
Mamepuanwt, ucnoiv3yemoie 01a MmeKyuie20 KOHMPONsA yCneeaemocmu
odyuarouwuxca no oucyuniune
Martepuainsl 411 OpraHu3aluy TEKYIIEH aTTecTalluy IPeICTaBlIeHbI B 1.5 MPOTrpaMMBI.

Mamepuanwi, ucnovzyemoie 0 RPOMEHCYMOUHO20 KOHMPOJIA YCNeeaemMocmu
oodyuarowuxca no OucyunIuHe

IIpuMepHBIi NepedYeHb BONPOCOB K IK3aMEeHYy

1 cemecTp

1. Beicka3piBaHusi W oOmNepalyd Haad HUMU (OTpUIAHWE, IU3BIOHKIUS, KOHBIOHKIIHS,
UMIUTHKAITUS, SKBUBAICHIINs). TaOnuIlbl HCTUHHOCTH, IPOCTEHIIINE CBOMCTBA.
2. PaBHOcunbHOCT, (OpMyN JIOTUKM BBICKAa3bIBAHWW, TAaBTOJOTUH, MPOTUBOPEUHS,

IIPUMEPBL.

Omnepanuy HaJl MHOKECTBAMH, UX CBOMCTBA.
CootBeTcTBUS (OIpeeieHNe, BUIbI, IPUMEPHI).

o0k w

(byHKLINHU, KpUTEpUi 0OPaTUMOCTH.

~

HpCI[I/IKaTBI " Oo1Iepalvi Hal HUMHU. Onepaulm HaBCIIMBAHUSA KBAHTOPOB.

OOpaTHOE COOTBETCTBHE, CBOMCTBA OOPATHBIX COOTBETCTBUM, OINpeaeraeHre o0paTuMoi

Komno3umnusg cooTBETCTBUUN U CBOMCTBA KOMIIO3ULIMH.

8. ®yukuus, Ouekuus, TOXKIECTBEHHOEe oToOpaxkeHue. Ilpumepsl u cBoiicTBa. Omepanus

KOMIO3UINH (YHKINH.
9. IlepecTaHOBKHM U NMOACTAaHOBKH
10. YeTHOCTH MOICTAaHOBKU

11. [IpousBeaeHNE MOACTAHOBOK U 0OpaTHBIE OICTaHOBKH. [IpuMeHeHe B MHQOpMAaTHKeE.
12. buHapHbIe OTHOIICHHS, BUJIBI TPUMEphl. OTHOIIEHUE SKBUBAJICHTHOCTH.

13. OtHomreHune >KBUBaIEHTHOCTH. Kitacchl SKBUBAJIEHTHOCTH.

14. 3aganne OTHOIIEHUS SKBUBAJIEHTHOCTH C TIOMOIILIO0 pa30WeHMsS] MHOXKECTBA Ha YaCTH.
15. 3amanue pa3OoueHNs MHOKECTBA C IIOMOIIBIO OTHOIIICHHS SKBUBAJICHTHOCTH.




16.
17.

18.

19.

20.
21.
22.

23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.

34.

35.

36.

37.

38.

39.

CpaBHeHUS C OJHON HEM3BECTHOM.
OTHolleHHE TOPANIKA, OMpPENETIeHHE CTPOTOoro MOpsiiKa, JUHEWHOTO MOpPAIKa, BIOJTHE
YIOPSAA0YEHHOTO MHOKECTBA, IPUMEDPBI.
[TonsiTue o0 HamOOJbIIEM, HaWMMEHBIIEM, MAKCUMAIbHOM W MHUHHUMAJIbHOM 3JIEMEHTaX.
Jloka3aTesnbCcTBO €IMHCTBEHHOCTH HauOOJIbIIEr0 U HAMMEHBILIETO JJIEMEHTOB.
Omnpenenenne OMHAPHOM oIepalyy, MOJXYTPYIIbl, MOHOUAA, HEUTPAIBLHOTO DJIEMEHTA,
CUMMETPUYHOrO 371eMeHTa. CBOICTBA HEUTPAJIBHBIX U CUMMETPUYHBIX 3JIEMEHTOB.
['pymbl, KOMMyTaTHUBHBIE TPYIIIBI, TpuMepbl. CBOMCTBA rpym.
Omnpenenenue NoArpymnisl, npuMepsl. J0ka3aTeabCcTBO KpUTEPHSI TOATPYIIIIBL.
Konbua (ompenenenue, mpuMepsl, IpOCTeHlline CBOMCTBA, CBA3aHHBIC C OIepaluei
YMHOXEHUS).
Omnpenenenue noakosbia. JlokazaTenbcTBO KPUTEPUS MOIKOIbIIA.
Komp1o K1accoB BBIUETOB.
Kosnbio matpuir.
Ornpenenureny MaTpuil
OOpaTHbIe MaTPUILIBI
Marpuynsle ypaBHEHUS
[IpruMeHeHre MaTpuUIll B SKOHOMUKE.
Omnpenenenue nosisi, NpoCTeIne CBOWCTBA, IPUMEPBI.
Ornpenenenue nNoanoisd, J0Ka3aTelbCTBO KPUTEPUS NOAIONS, IPUMEPHI.
ITose KOMIUIEKCHBIX YUCEL.
Anrebpanueckas popma KOMIIEKCHOTO yrcia. OQHO3HAYHOCTh MPEJCTABICHUS YUCIa B
anredbpandeckoi popme.
Omnpenenenre KOMILIEKCHO-cOMpsbkEHHOro uucia. [Ipocreiimme cBoicTBa omepanuu
KOMILIEKCHOTO COMpPSDKEHHS. Apu(METHYECKHE IeHCTBUS HaJl KOMIUIEKCHBIMH YHCIIAMH
B anredpandeckoit popme.
OnpeneneHre U reOMETPUYECKUM CMBICIT apryMeHTa M MOAYJs KOMIUIEKCHOTO YHCIa.
['eomeTpryeckoe MpenCcTaBICHUE KOMIUIEKCHBIX YHCENl B JIEKAPTOBOW U TOJISIPHOM
CUCTEME KOOpJUHAT.
Anrebpanueckasi 1 TPUrOHOMETpHUECKast POPMbI KOMITJIEKCHOTO uncia. GopMyIibl CBA3H
Mexy HUMH. [Tprmepsl nepexoaa oT 0AHON (GOpPMBI 3alUCH K IPYTOH.
Tpuronomerpuyeckas Gopma KOMIIJIEKCHOIO YHCIa, YMHOKEHHE U JIeJIeHHe 4Yuces B
TPUTOHOMETPUYECKOI (opMe (C T0Ka3aTenbCTBOM), hopmyna Myaspa.
KommuiekcHble KOpHM W3 €AVHMIBI KaK MYJIbTHIUIMKAaTHBHAs TPYIIA, ONPEICIICHUE
MepBOOOPA3HOTO KOPHS U3 €IMHHUIIBI.
KopHu n-oif crenmeHn M3 KOMIUIEKCHOTO 4ucia. BwiBox ¢opmynbl uis U3BICUCHHS
KOMIUIEKCHBIX KOpHEH, IpUMEpHI.
2 cemecTp
1. Marpuusl 1 onepanuy HajJ HUMU (CBOMCTBa omnepaluii, mpumepsl). Konbiio matpui.
2. TlepecTaHOBKM M MOACTAHOBKH.
3. OmpenenuTens KBaIpaTHOW MaTpPHUIIHI (OMpeIeIeHNe, BEIYUCICHUE ONpeIeInTeNeh
0 OTpeeNeHuto, o npasuily Capproca)
4. Teopema 0 pa3IoKEHUHU ONpPEEIUTENS MO CTPOKE WM CToNOIy. Brrumcnenue
OIPEACTUTEIIS TIPH MMOMOIIH PA3JI0KEHUS MO CTPOKE HITH CTONIOIY (IpuMep).
5. OcHOBHbBIE CBoOlicTBa ompenenureneil (¢ jgokazarenscTBamu). [Ipumepsl
BBIYHCIIEHUS ONPENEIUTENS IPU TOMOLIN OCHOBHBIX CBOWCTB.
6. OOparnas wmarpuma. Popmyna Ui BBIYHCICHUS OOpaTHOH MaTpHUIEI ¢
noka3aTtenbeTBoM. [Ipumep.
7. Tlpasuno Kpamepa.
8. Bekropusie npoctpanctsa. [Ipocreiimue cBoiicTBa, IpUMEPHI.
9. TloampocTpaHCTBa, KPUTEPUMA MTOJITPOCTPAHCTBA, TPUMEDPHI.
10. Panr maTpuiisl 1 cucTeMsl BEKTOpoB. [IprMep BbIUMCIIEHUs paHra.
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8.
9.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.

26.

11. Cuctembl JIMHEHHBIX ypaBHEHHWI, IOHSATHS O COBMECTHOCTH, ONPEACIEHHOCTU

CHCTEM,  DKBUBAJIEHTHOCTH,  JJIEMEHTapHbIX  NPeoOpa3oOBaHMUAX  CHUCTEM.
[Ipemyioxkenue 0 MOBENECHUM CUCTEMBI JIMHEWHBIX YPAaBHEHHUU IPU dJIEMEHTapHBIX
IpeoOpa3oBaHUSAX.

12. Teopema Kponekepa — Kamemmu. Crnoco6 ['aycca perneHusi CUCTEM JIMHEWHBIX
ypaBHeHMH. [ToHsATHE 00 0011IEM 1 YACTHOM PELIEHUH CUCTEMBI.
13. CucteMbl JMHEHHBIX YpaBHEHHH, MOHATUS O COBMECTHOCTH, ONPEIACIEHHOCTH

CHCTEM,  HKBUBAJIEHTHOCTH,  DJEMEHTapHbIX  I[PeoOpa3oOBaHUAX  CHCTEM.
[Ipemioxkenue 0 MOBENCHUM CUCTEMBI JIMHEWHBIX YPAaBHEHHUU IPU dJIEMEHTapHBIX
IpeoOpa3oBaHUSAX.

14. Jluneitnble omnepatopbl (ONpENENIEHUE, IPUMEPHI JIMHEHHBIX U HEJIMHEHHBIX
OIIEpaToOpOB, 3aJaHHBIX B KOOPAMHATHOH (opme). MarpuuHas Gopma JUHEHHBIX
OIIEpaTOpOB.

15. CobGcTBeHHBIE BEKTOPHI U COOCTBEHHbIE 3HaYEHHU s JIMHEHHOT O OllepaTopa.

3 cemecTp.

ITprMepHBIii TepeueHb BOIPOCOB K IK3aMEHY
KommiekcHble yucna, TpuroHoMmerpuyeckas (opmMa KOMIUIEKCHOTO YHCIa, M3BJICYCHHE
KOPHEW 13 KOMIIJIEKCHBIX YHCEIL.
Konbuo MmHOrouneHoB ot oaHoil HeusBecTHOM. CreneHb MHorowieHa. CBoiicTBa
CTEIEHEN.
Teopema 0 fiefIeHuU ¢ OCTaTKOM B KOJIbIIE MHOTOWIEHOB HaJl 110JIEM. AJITOPUTM JETICHUS.
[Tpumepsr.
OTHoleHHEe JEeNIMMOCTH B KOJbIE MHOTOYJICHOB Hajx mojieM. CBOICTBa OTHOLIEHUS
JEIIAMOCTH.
Haunb6onpmmii o6t nenurens (HOJ) nByx mHorowieHos. AnroputM EBxinja.
Teopema o cymectBoBanuu U equHcTeeHHOcTH HO/I.
CpolicTBa HamOOJbIIEr0 OOIIEro JeNUTENs JABYX MHOTOWIEHOB. B3aumHO mpocteie
MHOTOYJIEHBI ¥ UX CBOMICTBA.
Haumensiee obmiee kpatHoe 1ByX MHOrousieHOB. @opmyina cBszu mexxay HOJl u HOK.
[TpuBoIMMBIE N HEMPUBOAMMBI MHOTOUJIEHBI U MX CBOMCTBA.
Kopens MHOrounena. Teopema be3y u cnenctBus u3s Hee.
KpaTHble KOpHM MHOTOUIEHA. METOT HaX0XKI€HUS KPAaTHBIX MHOXKHTEIEH.
Teopema o uwucrne KopHed MHoOrowieHa. HeoOxommMoe H 10OCTAaTOYHOE YCIOBHE
paBeHCTBAa MHOTOYJIEHOB HaJl OECKOHEYHOM 00JIaCThIO LIEJTOCTHOCTH.
Henenune mHorowieHa Ha aywieH. Cxema ['opHepa.
PaznoxeHne MHOro4JIeHa IO CTETIEHM (X — a) ¢ IIOMOLIbI0 cXeMbl [ opHepa.
OcHoOBHas Teopema ajireOpsl U CIECTBUS U3 Heg.
Teopema Buera.
Pemenue ypaBHenuit 3-ii crenenu criocooom Kapaano.
Pemenue ypaBaenuii 4-i crenenu ciocooom deppapu.
CBOWCTBO HEBEUIECTBEHHBIX (KOMIUIEKCHBIX) KOPHEH MHOrouseHa ¢ JeHCTBUTEIbHBIMU
K03 pHULIHEHTaMU.
[TpuBOIMIMBIE M HEMPUBOAMMbBIE MHOTOUWIECHBI HAJl TIOJIEM JIEHCTBUTENBHBIX YHCEIL.
TeopeMma 0 palMOHANBHBIX KOPHAX MHOTOWIEHA C IEeTBIMU KO (DUITMEeHTaMH.
Teopembl 0 LIENbIX KOPHAX MHOTOWIEHOB LEIbIMUA KO UIIUEHTAMH.
[IpyBoguMBIE M HENPUBOAMMBIE MHOTOWIEHBl HAJ IIOJIEM pPALMOHAIBHBIX YHCEI.
Kpurepuit DiizeHmTeitHa.
BepxHue M HWXKHUE TpaHMIBl IOJOXKHUTEIBHBIX M OTPULIATENbHBIX JEHCTBUTEIBHBIX
KOpPHEH MHOTOWIECHOB.
Konblo MHOrOWIEHOB OT HECKOJBKMX IIEPEMEHHBIX, CTENEHM MHOTOYIEHOB,
OJTHOPOJHBIE MHOTOWIECHBI U X CBOWCTBA.
Jlexcukorpaguueckoe yrnopsioueHrue MHorowieHoB. CBOMCTBa CTapIero 4wieHa.



27. CUMMeTpUYeCKHEe MHOTOYJICHBI, CBOMCTBA IIPUMEPHI.
28. TeopeMa O NpPEACTABICHUM IHPOU3BOJBHOIO CHUMMETPUUYECKOIO MHOIOYJIEHa B BHJE
MHOT'OYJIEHA OT 3JIEMEHTAPHBIX CUMMETPUYECKUX MHOTOUJIEHOB.

B KOHIEC U3Yy4YCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOI'N pa60TBI CTYACHTOB Ha JICKIMOHHBIX U
MPAKTUYCCKUX 3aHATUAX IIYTEM CYMMUPOBAHUSA SapaGOTaHHBIX 0aI0B B TEUCHHE ceMeECTpa.

Kpurepun oueHuBanusi 3HAHUI 00y4YAIOIIUXCA MO JUCHUILIIHHE

Dopmuposanue 6a1bHO-PEUMUH20801 OYeHKU pabombl 00yUaAOWUXCS

ITocemenne Pa6ora Ha
ITocemenne
N MPAKTUYECKHUX | MPAKTUYECKUX | DK3aMEH
JIEKLUI .
3aHATHI 3aHATUAX
Pa36amoBka 1o 15x 1=15 25x 1=25 332 Gama 128 GaLIon
1 BUJaM paboT OayI0B bannos
cemectp | CymmapHbIi 15 Gannos 40 6aios 372 Ganna 500 6amnoB
Makc. 0ar Max max Max max
Ilocemenue Pabora Ha
Ilocemenue
N NPAKTHYCCKHUX | MPAKTUYECKUX | DK3aMeH
JIEKIIHI .
3aHATHH 3aHATUAX
Pasz6ammoBkamo | 9 x 1=9 15 x 1=15 212 GaLion 64 Gasia
2,3 BHJIaM padoT OajuIoB Bamnos
cemecTpbl | CymmapHbIit 24 Ganna 236 GamnoB 300 GannoB
9 6ayu10B Max
Makc. Oant Max Max max

Kpumepuu oyenusanus pabomuol obyuarowezocs no umozam I cemecmpa

Ouenka Bamasl (5 3E)
«OTIUYHOY 451-500
«XOpOIIIO» 351-450

«YJOBJIETBOPUTEIILHO» 251-350
«HEYIOBJIIETBOPUTEIBHO 250 u meHee

Kpumepuu oyenusanusa pabomur obyuarowezocs no umozam 2 u 3 cemecmpos

Ouenka banasl (3 3E)
COTIUYHOY 271-300
«XOPOIIO» 211-270

«YJOBJIETBOPUTEIILHO» 151-210
«HEYJIOBJIETBOPUTEIHHO» 150 u menee

6. MeToanyecKkue yKazaHus JJIsA 00y4AIOUIUXCS 10 OCBOCHHIO THCIMIIJIMHBI

YceneniHoe u3ydyeHue Kypca TpedyeT oT oO0ydarollMXcsl MOCEIICHUs JIEKIUH, aKTHBHON
paboThl Ha TPAKTHYECKUX 3aHSTHSAX, BBITOJHEHHS BCEX YUYEOHBIX 3aJlaHUi TpenojaBaTels,
O3HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEpaTypOH.

3anucek JeKUMu — ofHa U3 PopM aKTHUBHOM CaMOCTOSITEIIbHOW pabOThl 00ydarouuxcs,
TpeOyromasi HaBBIKOB W YMEHHS KpaTKO, CXEMaTHYHO, IIOCIEJOBATEIbHO U JIOTUYHO
(UKCUPOBATh OCHOBHBIC TOJIOKEHUS, BBIBOJIBI, 00001IeHUs, PopMyIMpoBKH. B KOHIIE JIeKIun



npenojaBaTesb OCTaBiIsieT Bpems (5 MUHYT) A TOro, 4TOObI OOy4aromuecss HUMelu
BO3MO>KHOCTbB 33J]aTh YTOUHSIOIME BOMPOCHI IO U3y4yaeMOMY MaTepuany. M3-3a HenocTarouHoro
KOJIMUECTBA AyJAUTOPHBIX YacOB HEKOTOpbIE TEMBI HE YIACTCSl OCBETHTh B TIOJHOM OOBEME,
IIO9TOMY IpENoJaBareslb, IO CBOEMY YCMOTPEHHUIO, HEKOTOpBIE BOIPOCHI BBIHOCHT Ha
CaMOCTOATENIBHYIO PabOTy CTYJEHTOB, pEKOMEH/YS Ty WM MHYIO JuTeparypy. Kpome storo, mis
JYy4IIEro OCBOEHHWs Marepuajga M CUCTEMAaTH3allud 3HAaHWH 10 JUCHUIUIMHE, HEO0O0XOJUMMO
MOCTOSIHHO pa30HpaTh MaTepuaibl JICKIMHA 1O KOHCIEKTaM M y4eOHbIM mocoOusiM. B ciyuae
HEO0OXO0AMMOCTH 00palaThCsl K MPErnoiaBaTellto 3a KOHCYIbTalueH.

IToaroroBka K NpaKTHYEeCKHM 3aHATHSAM.

IIpr moaroTroBkKe K IPAKTUYECKUM 3aHATHSAM CTYAEHT JOJDKEH HM3YYUTh TEOPETUYECKUI
MaTepuai 1o TeMe 3aHITUS (UCIOJIb30BATh KOHCIEKT JIEKIMH, U3YYUTh OCHOBHYIO JIMTEpATypy,
03HAKOMUTbCS C JOMOJIHUTEILHON JIMTEPATypOi, IIPU HEOOXOIMMOCTH JOIOIHUTD KOHCIIEKT, Jesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHBIX MCTOYHHMKOB). B ciyyae 3arpyaHenuii,
BO3HUKAIOIIMX IPU OCBOCHUU TEOPETUYECKOr0 MaTepHaia, CTYIEHTY clielyeT oOpaimarbcs 3a
KOHCYyJIbTalluel K mpenojaBarento. Vs Ha KOHCyNbTalMio, HEOOXOJMMO XOpOLIO IMPOAYyMAaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauane npakTu4eckoro 3aHATHs IIPEo1aBaTeb 3HAKOMUT CTYIEHTOB C TEMOM, OIjlallaeT
IUIaH IIPOBEICHUS 3aHATHS, BBIIACT 33JaHus. B TeueHue OTBEIEHHOIO BPEMEHU Ha BBIIOJIHEHHE
paboThI CTYAEHT MOKET OOpaTUTHCS K MPENoaBaTelIio 3a KOHCYJIbTallel Win pa3bsicHeHusIMU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIIIOJIHEHHBIX 3aJaHuil, cobeceJ0BaHUE CO CTYIEHTOM.

Pe3ynpTaThl BHIIOIHEHUS IPAKTUYECKUX 34aHUI OLIEHUBAIOTCS B OaJlIax, B COOTBETCTBUHU C
OaITbHO-PEUTUHIOBOI CUCTEMOI yHUBEpCUTETA.

Ili1anbl npakTHYEeCKUX 3aHATHH (cemecTp 1)
Jlanee yka3pIBaroTCs 3aaHMsI 110 TOCOOHUIO
I'nmyxoB B.I1., Unbsa3zoBa [1.3. 3agauyHuK-ipakTUKyM 1o anredpe u Teopuu uncen. Yacts |. —
Vapsguosck: Yal'TlV, 1996. — 58 c.
I13-1 DyeMeHTBI MaTEeMAaTH4YECKOI JTOTHKH
Kpatkuit onpoc no TeopeTud4ecKoMy MaTepHuaiy.
YcTHO pazbupatorcs 3anaun 33 — 36.
®dpoHTaIBHO U Y JOCKH pa3buparorcs 3amaun 39, 43, 44, 48, 49 (6 - 10),
1. JIaHbl YyeThIpe BBICKA3bIBAHUSA: P — «UUCIO A LIEJI0E», (| — «UUCIIO a MOJIOKHUTEIBHOE, [ — «@ —
YHCIIO MPOCTOE», S — «a feauTcs Ha 3». [IpounTaiiTe cneayronme coCTaBHbIE BHICKA3bIBAHUS:

a)(p/\r) > s;

6)pNs— Ir;

B) PV A(rVs);

) [pVls;

n) (PNgAr)Vs.

2. YKaxuTe NOpsaa0K NEHCTBUI:
ay(p—>q) > IrA(IsVi);
6)(Ip—>qAr)—> IsVp;

B p— (> IN/As = pVa);
DPVgATs>pVgVls.

3. CocTaBbTe TaOIHIIBI HICTUHHOCTH TSI CIICTYIONTUX (GOPMYIT i HAUAUTE CPEeId HUX TaBTOJIOTHUHN
Y IPOTUBOPEYHS:

a)(p—>a) —> ((Ip > Ta) > 1p);

6) (w3) (p = q) > p) > 0

B) (P AN 1p) A (g —p)Va);

) (@/3) (P 19) = g) - (p > a);

npA@h(IpVig);

e) (w3) (PV la) > ) A (IpVa);



%) (P> Q) A (@—>p) A Tr—p;

HP->q)NEVHATr—1p;

mEoDNEVHA - (lg-p);

K) (pAQ) >rep—>(q—>T);

m) w3 PAg)>re (PAT)>]g;

M) (W3) (p—> (@@= NN tVp) Alg— (t—>1);

0) (P> PN @) AtV Ar— (t— q);

m) (W3) (P> A(Ir= T At— Tr) - (p— 11).

OtBeT: a U T, X, U, K, J1, H, I — TABTOJIOTUH, ]l — IPOTUBOPEUHE.

WutepaktuBHas ¢opma: [lo Mukporpynmam CTyAeHTH (DOpPMYIHPYIOT MaTeMaTHYeCKUe
NpeJIOKEHUS, a 3aTeM MepelaloT HUX JIPYIMM CTyJIeHTaM, KOTOpbIe 3alUCBIBAIOT JI HHUX
Joruveckyro hopmyny. 3aTeM A JaHHBIX (POPMYIT COCTABIISIOTCS TAOIHUIIBI HCTUHHOCTH.
Pexomenayemas nuteparypa:

Kynukos JI.5I. Anrebpa u Teopust uncen. — M.: Beicimas mkona. — 1979, — ctp. 5 — 35.

['myxoB B.IL., Unps3oBa [1.3. 3anauyHuK-IpakTUKYM IO anredpe u Teopuu uncen. Yacts |. —
VassHosek: Yal'llY, 1996. —ctp. 11, 17.

I13-2. DjaemMeHTHI MATEMATHYECKOM JIOTHKH
3amaHud K 3aHATHIO.

OcyuecTBisiercs pa30op JOMaIIHEro 3a1aHus (IpoBepKa OTBETOB, BHIICHEHUE BOIIPOCOB).
OpoHTABHO U Y IOCKHU pa3duparorcs 3agauu 53, 54, 55, 58, 81.

Pemarorcs 3anaun:

1. KakoBo Haunbounbinee uncino ¢Gopmyi, KOTOPbIE MOTYT OBITh OJJHOBPEMEHHO UCTUHHBIMHU: P,
TgaANlpp—la.pea@EVig)AlpAl).

2. KakoBo HaubosbIlee YUCIo YTBEPKACHUM, KOTOPbIE MOTYT OBITh OTHOBPEMEHHO UCTHHHBIMHU:
a) /Ixo xurper;

0) /Ixo He Be3éT;

B) J[>ko BE3ET, HO OH HE XUTPEIL;

r) Eciu [I)xo xutpen, To eMy He BE3ET;

1) [ko XuTper Torza u TOIbKO TOTa, KOTJa eMy BE3ET,

e) JIubo J>xo xurperr, 1100 emy He BE3ET, HO HE TO U IPYro€ OJTHOBPEMEHHO.

3. Onun u3 TpEX OpaTheB UCHaUKall CKaTepTh. Anéma ckazan: «I9T1o cuenan He Buts, 3to bops».
Bops ckazan: «9to caenan Buts, a ne Anémay. Buts ckazan: «S 3Hato, uto 310 HE bops, a 5
CEroJiHs He Jenall ypoku». KTo ucCnopTuil ckatepTh U KTO CKa3all HEMpaB.ly, €CIIU U3BECTHO, YTO
BpaJ TOJIBKO OJIMH MaJIbUHK.

2. OnuH U3 0TH AeTeil pa3oui OKHO.

Anpnpeit: «9To MOT cienath ToJbKo Buts, mu6o Tomsy.

Burs: «f1 okHO He pa3ouBan u Kons Toxe».

Tomns: «Bsl 06a roBOpUTE HETIPABIY».

Huma: «Her, Tons, oquH U3 HUX cKa3al NpaBay, a Ipyrol HEIPaBAy».

Kouns: «Tsl He npas, Jumay.

KTo pa3bui okHO, eclii TpOoe MaTbUMKOB CKa3aJld MPaBy.

4. Onun u3 yetelpéx nunl A, b, B u I' coBepimn npecryruienne. A ckaszai, 9to 31o 061 He b. b
cKkazail, 4yTo 3710 1160 B, mu6o I'. B cka3an, uro sto nmu6o A nmuoo b, a /I ckazai, uTo 310 mubo A,
mu60 C. KTo coBepIim npecTyrieHne, e JDKET TOJIBKO MPECTYIMHUK.

Jomamnnee 3amanue Ne 49 (1 —5), 51, 56.

PexoMennyemas nuteparypa:

Kynukos JI.5I. Anrebpa u Teopust uncen. — M.: Briciias mkona. — 1979, — ctp. 5 — 35.

I'myxoB B.I1., Unbes3oBa /1.3. 3amayHuk-ipakTHKYM 10 anreOpe u Teopuu yucen. Yacts . —
Vapsnosck: Yal'IlVY, 1996. —ctp. 11, 17.



I13 — 3-4. MHo:kecTBa U ONIepAlIMU HAI HUMU

Ha 3anstum 3 ycTHO pazoupatorces 3agauu 1, 4. DpoHTaIBHO U Y TOCKH pa30UparOTCs 3a1adu 2
(1,2),3(1-3),7,12 (1), 14,16 (1 -3).

Jomarnnee 3amanue Ne 2 (3 —5), 3 (4-16), 5, 6,12 (2), 16 (4 - 6).

Ha 3ansatuu 4 ocymiecTBisieTcss pa3doop JoMaIrHero 3aaaHus (IpoBepKa OTBETOB, BBIICHEHUE
BorpocoB). Jlanee pemrarorcs Ne 21 (1 —4), Ne 22 (4, 5,9, 12).

JHomarnnee 3amanue Ne 21 (5, 8 —12), 22 (1 -3, 6 — 8, 13).

PexomeHnayemas nmuteparypa:

Kymuxkos JI.5I. Anrebpa u Teopus uucen. — M.: Beicmas mkona. — 1979. — ctp. 39 — 47.
Kypom A.I'. Jlekuuu no obmieii anredpe. — M.: Hayka. — 1973, — ctp. 11 —12.

113 — 5. lekapToBO Npou3BeIeHNEe MHOKECTB

OcymiecTBisiercst pa30op TOMaIIHero 3aganus (IpoBepKa OTBETOB, BBIACHEHUE BOIIPOCOB).
DpoHTATBHO U Y TOCKH pa3buparoTces 3axaun 26 (1, 2), 27,29, 30 (1 - 3).

Homarnee 3amanue Ne 26 (3 —4), 28, 30 (4 —6).

PexomeHnayemas nmuteparypa:

Kynukos JI.SI. Anrebpa u Teopust uncen. — M.: Beicmias mkona. — 1979. — crp. 48 — 49,
['myxoB B.IL., Unps3oBa [1.3. 3aiauHuK-IpakTUKYM IO anredpe u Teopuu uncen. Yacts |. —
VYaupsaoBck: Yal'TlY, 1996. — ctp. 9 — 10.

I13-6 CooTBeTcTBHSA, BUABI COOTBETCTBHIi

OcyuecTBisiercs pa30op JOMaIIHEro 3a1aHus (IpoBepKa OTBETOB, BHIICHEHUE BOIIPOCOB).
DpoHTaTBHO U Y TOCKH pa3buparoTces 3axauun 86, 87, 89 (1), 90 (1, 2), 91 (1 —5), 93.
JNomarinnee 3amanue Ne 89 (2), 90 (3, 4), 92 (6 —9).

PexomeHayemas nmuteparypa:

Kynukos JI.SI. Anrebpa u Teopust uncen. — M.: Beicmias mkona. — 1979. — crp. 49 — 53,
Koctpukun A.U1. Beenenue B anredpy. — M.: @usmaraur. — 1977, — ctp. 40 — 42,

I13 — 7. Komno3uuus coOTBETCTBHI, 00paTHOE COOTBETCTBHE, PyHKIMHU
OcyuecTBisiercs paz0op JOMaIIHEro 3a/1aHus (IpoBepKa OTBETOB, BHIICHEHUE BOIIPOCOB).
dpoHTaTBHO U Y TOCKK pazouparotcs 3amaun 88, 89 (3), 90 (5), 96 (1, 2), 99, 100, 101.
Jomamnee 3ananue Ne 94, 96 (3), 98, 103.

Pexomenyemas nuteparypa:

Kynukos JI.5I. AnreOpa u Teopust uncen. — M.: Beicirast mkona. — 1979. — crp. 54 — 64,
Koctpukun A.U. Beenenue B anreOpy. — M.: @usmaraur. — 1977, — ctp. 42 — 46.

I13-8. IlepecTaHOBKH M NMOJACTAHOBKHU

1. Kakue 13 cnenyromux COOTBETCTBUH SIBJISIIOTCS MOACTaHOBKaMU. 3anucaTh MOJCTAHOBKH B
CTaHJAPTHOM BHUJI€ U HAUTH CPEIId HUX paBHBIE:

1 3 4 2 4 2 1 3 1 2 3 4
a) , 0) , B) :
2 4 3 4 1 2 3 4 1 4 2 3
31412 1 3 4 2 3 1 2 3 4 2
T) , 1) ,©) )
21 31 4 4 31 2 3 4 3 2 1 4

2. BBIqI/ICJ]I/ITB HpOI/I3BeI[eHI/Ie IIOACTAHOBOK:
123) (123123
, B
2 1 3 31 2)l3 2 1W°

12 31 2 3 1 2 3
Dy o alls 3 2902 31

7~ N\

2

1234567809 (123456789
r)(965187234](954317 szj
12345678(12345678
ﬂ>(24751863j[21368745}



1 2 3 456 7 8)(1 234526 78
e (n/3).
8 6 43 217 5)\47 13522638

3. Haiinure 4€THOCTH y BCEX MOJICTAHOBOK M3 331aHus | U 2 U y UX IPOU3BEICHUM.
4. Haiinutre oOpaTHbIe UIsi BCeX MOJICTAaHOBOK W3 3amanus 1 m 2. Omnpeaenure 4ETHOCTH
00paTHBIX MOACTAaHOBOK.

I13 — 9. BuHapHbIe OTHONIEHHS], OTHOLIIEHHE IKBUBAJIEHTHOCTH

Ocymiectrisiercst pa30op ToMalrHero 3aaanus (IpoBepKa OTBETOB, BBIICHEHHE BOIIPOCOB).
dpoHTaNBHO U Y A0CKU pasdupatorcs 3amaaun 106 (2), 107, 108, 109, 110 (1 — 3).
JHomarnnee 3amanre Ne 106 (3), 110 (4 — 16).

Pexomennyemas nureparypa:

Kymukos JI.SI. AnreOpa u Teopust uucen. — M.: Beicirast mkomna. — 1979. — ctp. 65 — 70 .
Kypomr A.T". Jlekiuu o obmieit anredpe. — M.: Hayka. — 1973. — ctp. 17 — 20.

I13-10. CpaBHUMOCTB 4ucesI 10 MOAYJII0. OTHOIIEHHE 1eJTUMOCTH
JlokazaTenbcTBa CBOICTB AeIMMOCTH uncen. Pemarorcs 3agaun.
1. [TocTpoiitTe Bce Ki1acchl BHIYETOB 110 MOAY/I0 7 U 6. Halimute cymmy, pa3HOCTb, TPOU3BEICHUE
KJ1accoB [4] 1 [5] B COOTBETCTBYIOLIEM MHOECTBE.
2. BeimucaTh TpH MOJIOKUTEIBHBIX U TPH OTPUIATEIBHBIX AJIEMEHTa, CPABHUMBIX
a) ¢ YMCIIOM 3 10 MOJYJIIO 5
0) ¢ unciaoM 2 1Mo MOIYJIO 6.
3. Haitagure HOJl 1 HOK uncen 117 u 111999.

I13-11. Pemienne cpaBHeHUid.

1. Ilyrém wucnplTaHMi HaMMEHbBIIUX HEOTPHULATENbHBIX BBIYETOB HAUTH pELICHUS
CPaBHEHUU:

a) 5x2—15x+22=0(mod 3) 6)x%+2x+2=1(mod5)-ots. 1, 2.

2. PemuTh cpaBHEHUS IO IPOCTOMY MOJYJIFO HA OCHOBaHUH UX CBOMCTB:

a)12x=1(mod 7); ©6)6x=3(mod7); B)6x+5=1(mod?7)
J/3 1)6x+5=6(mod7); n)3x+4=2(mod5); e)15x +4=7(mod 11)

3. Peummmth cpaBHEHUS MOJIb3YAICH Pa3I0KEHUEM B LIEMTHYIO ApOOb
a)37x =25 (mod 117) 0) 143x =41 (mod 221)
B) 113x =89 (mod 311) r) 221x =111 (mod 360).

4. Jlns mepeBO3KH 3epHa UMEIOTCS MEIIKH, BMemaromue B ceds 60 xr unu 80 Kr.
CKOJIbKO HYXHO T€X U APYTux ajs nepeBo3ku 440 xr?

3. Cxonbko 6uneroB no 30 u 50 p. Mo>kHO KynuTh Ha 1490 p?

4. CraButcs BogonpoBoa aauHHON 105 M, umeroTcs TpyOsl 3 M 1 4.5 M. CKOJTBKO HYKHO
TeX U Apyrux tpy6? (12 map pemenwuii).

5. CkonbpKo KOHBEPTOB MO 3 U 4 p. MOXkHO KynuTh Ha 50 p? (4 mapsl pemeHuil).

I13-12. OTHOWIEHHE MOPSAAKA, YIIOPSA0YEHHbIE MHOKECTBA

OcymiecTBisiercst pa30op I0OMalIHero 3aJjaHus (IpoBepKa OTBETOB, BBIICHEHHE BOIIPOCOB).
®poHTaNBHO U y JOCKHM pazOupatorcs 3amaun 118, 119, 121 - 123.

Jomamnee 3amanue Ne 120, 124.

PexoMennyemas nureparypa:

Kynukos JI.5I. Anrebpa u Teopust uncen. — M.: Beicmias mkona. — 1979. — ctp. 71 — 73,
Kypomr A.T". JIekiuu o o0mieit anreope. — M.: Hayka. — 1973. — ctp. 20 — 23.

I13-13. I'pynmbl
Y CTHBIN ONPOC 110 OIIPEAETICHUSM.
DpoHTANBHO U Y JOCKHU pa3ouparoTcs 3amaun 125, 126, 127, 128, 133, 134, 139.



Jomamnee 3amanue Ne 131, 136.

PexoMennyemas nuteparypa:

Kynukos JI.5I. Anrebpa u Teopust uucen. — M.: Beicias mkona. — 1979. — ctp. 75 — 103.
Kypom A.I'. Jlekuuu no o6mieii anredpe. — M.: Hayka. — 1973. — cr1p. 33 — 39.

I13-14. Ilonarpynmnsl

1. [Tonb3ysich KpUTEpUEM MOJATPYIIIBI M TEM, YTO MHOXKECTBO BCEX JIEHCTBUTEIbHBIX YUCEI —
rpymIa 1o CI0KEHUI0, & MHOYKECTBO BCEX JICMCTBUTEIBHBIX YMCEN 0€3 HYJIS — rPyIIa Mo
YMHOXEHHIO, OIIPeIeTINTEe, KaKhe U3 MEePEeUUCICHHBIX MHOXKECTB 00pa3yIoT IPYIIILy
OTHOCHUTEIILHO CIIOKEHUS, TPYIITY OTHOCUTEIIFHO YMHOKCHUS

a) [lenbie uncna; Llenbie uncna, kpaTHeie 5; Heu€THbie nenbie uncna; PaninonaabHbIe ynca;

[MonoxxuTenbHbIC palOHAIbHBIC YMCIIa; panroHanbHbie yncia 6e3 0; M = {a+ b V2 ,rmea, b
eQ} A={1,-1,0},C={3"neZ}.

0) (1/3) HarypanbHble ynca; 1enble Yrcia, KpaTubie TpéM; Yetnsle nenbie uyncna; D = {5k — 1,
kelZ}, A = {K? k eZ}uppaumonansubie uncia, B = {1, -1}, M={a + b+/3 , rze a,
bez},C={3"nezZ}

2. Onpenenurte, KaKue W3 HaUJACHHBIX B 3aJlaHUK | TPYIII ABJISIFOTCS MOATPYIIIAME JPYTUX
TPYIII U3 TOTO K€ 3a1aHusl.

Homamnee 3aganue Ne 131 (u€tnsie).

I13-15. Koabua

Ocymiectrisiercs: pa30op JoMairHero 3aaanus (IPoBepKa OTBETOB, BBISCHEHUE BOIIPOCOB).

Y CTHBIN ONPOC IO OIPENETICHUSM.

dpoHTATBHO U Y TOCKK pa3ouparoTcs 3amaun 141, 142, 143, 144 (1, 3), 145 (1 —5), 146, 147.
Homaminee 3amanue Ne 144 (4, 5), 145 (6 —9), 148.

PexomeHayemas nmuteparypa:

Kymuxos JI.5I. Anrebpa u Teopus yucen. — M.: Beicmas mkomna. — 1979. — ctp. 104 — 112.
Kypomr A.T'. Jlekuuu no o61ueit anred6pe. — M.: Hayka. — 1973. — ctp. 39 — 52.

I13 -16. Kosbuo maTpuix

1. JlaHBI MaTPUIIBL:

R S oA P (e P G

BoisicHuTh 00pasyer 11 JaHHOE MHOKECTBO TPYIITY IO CJI0KEHUIO, TPYIIITY 10 YMHOXKEHHUIO.
2. JIoKaxnTe, 4TO MHOKECTBO MaTpUI pa3mepa 2X2 ABIJIAETCSA KOJIbLIOM
3. YkaxuTe cymMMy 2JIEMEHTOB mociennen ctpoku matpuubl C = 2A - B, rae

1 25 -1 2 -5
A=|-1 4 3|, B=]1 6 3|,
2 56 1 0 3
4. YKaxuTe CyMMY 2JIEMEHTOB TiepBoro ctoioia matpuiisl C = AB, t1ie
1 25 -1 2 -5
A=|-1 4 3|, B=]1 6 3
2 56 1 0 3
5. YKaxuTte pa3MepHOCTU MaTpHUIl U TPAHCTIOHHPOBAHHBIE K HUM.
-1 2 -5 2

)123456)163 )| 4 Y(2 4 7)
a ; ; B ;T .
54 3 21

1 0 3 -1



1 8 1 8
6. Haiiqute cyMMy U MPOM3BEICHUE MATPHIL AZ[ j u BZ( j ;

2 0 ~2 0
4 0 -3 4 0 3

2)A=|-1 2 -6|uB=|-1 2 -6/
07 1 07 1

Couepma}me BHeay}II/ITOPHOﬁ paﬁoTLI CTYAECHTA IIPU NNOATOTOBKE K 3aHATHUIO:

BrInoaHUTE NEVCTBUS:

3 2 -12 -5 1 1
-1 5 0 |+|7 -3 8],
-4 1 -9 1 0 4

(2, 4 -1)+(-3 -6, 3),

8 7 -4\ (-7 6 4
9 3 5|+ 8 -2 -4
1 -4 -2) |-3 4 3

113 — 17. Onpenenuresn U UX CBOKCTBA

OcyuecTBisiercs paz0op JOMaIIHEro 3a/1aHus (IpoBepKa OTBETOB, BHIICHEHUE BOIIPOCOB).
DpoHTATBHO U Y TOCKK pa30uparoTcs 3amauun 59, 60, 62, 64 (1 — 3).

UemMy paBeH ONpeAeTUTeIh MATPULIBI

1000
120 1 0 0 1 2 100
a)|0 2 3|; 0) ; B) ; T)
0 -1 -1 0 3412
10 1
341 2

UHTEpaKTHBHBIE (POPMBI - paboTa [0 MUKPOTPYIIIIaM: CTYAEHThI COCTABIISAIOTCS B MUKPOTPYIIIAax
IO TPHY YEJIOBEKA, KAl COCTABISAET MAaTPUILy pa3Mepa 3x3, 3aTeM NMEPEMHOKAET MATPULIBI
JBYX IPYTUX CTYJE€HTOB B MUKPOIPYIIIIE, BEBIYUCIIAECT ONPEACINUTEND ITOJIYYUBIICICS MATPULIBL,
3aT€M COBMECTHO MTPOBEPSIIOT CBOMCTBO OMPEIEIUTEINS Mpou3BeaeHus. [Ipn Hanuunum BpeMeHn
TO’KE€ BBITNIOJIHAETCS C MAaTPULIAMHU pa3Mmepa 2X2.

CopaepxaHue BHeayIUTOPHON paGoThl CTYI€HTA NMPHU NOATOTOBKE K 3aHATHIO:

Ne 61, 64 (2).

113 — 18. Onpenenuresn u UX CBOHCTBA
OcymiecTBisieTcst pa300op JOMaIIHero 3aAaHus (IpoBepKa OTBETOB, BHISICHEHHE BOIIPOCOR).

@poHTaNBHO U y AOCKHU pazduparorcs 3aaa4u 65, 69.
Jloka3bIBalOTCS CBOMCTBA OMPEEIUTEIICH, HE TOKa3aHHBIE HA JICKIIMH.



1 2 3 4

1 3 5 7

1. Yemy paBeH OIPENEIUTEIL MATPULILL A =
yp pen pun 1 5 4 1
-1 -2 -3 -3

2. BeruuciauTh npou3BeCHUE U HAUTHU ONPEEIUTENb KaXI0M MaTPHUIIbl, BXOASIICH B
MIPOU3BEJICHUE, U PE3yJbTaTa YMHOKCHUS.

2. 10)(3 45 i1 o0 2 -1Y(2 1 3 -1

ayll 0 1|1 3 2| 6)|-2 0 —4 2 |-4 -2 -6 2
5 1 1 -1 10 1 0 2 -1 2 1 3 -1
3 0 6 -3 6 3 9 -3
1 2 2 1 2 1 3 -1
5 3 1 3 30
4 -2 -6 2 ||-4 -2 -6 2
B)|1l -3 -2/ 1 2 r) . :
2 1 3 -1 2 1 3 -1
5 2 1 4 2 1

6 3 9 -3)\{6 3 9 -3

3. Beruucnure onpenennTenb MaTpHULIbI

X y z x 10
a)ll 0 1 o)(w3)|y 0 1].
511 z 11

Coaep:xaHue BHeayAUTOPHOI PadoThI CTYJACHTA NPH NMOAT0TOBKE K 3aHATHIO:
Neo 67, 68, 3ananue 3 (0) .

Pexomennyemas aureparypa:

Oxkynes JI.5. Beicimast anre6pa. — CI10.:JIanb, 2009. — 335 c.

Kypom A.T'. Kypc Brictieii anre6psl. — CI16.:JIans, M.: ®uzmaTtkauka, 2007. — 432 c.
WnpsazoBa J[.3. 3agauHuK-IpakTUKyM 1o anredpe u teopuu uucen. Yacts |l — YiabsHOBCK:
Yal'TlV, 1999. - 36 c.

113 — 19. Onpenenuresn U UX CBOKCTBA

OcymiecTBisieTcst pa30oop JoMaIIHero 3aaHus (IpoBepKa OTBETOB, BBISICHEHHE BOIIPOCOB).
@poHTaNBbHO U y AOCKHU pa3Ouparorcs 3agaun: Ne 63.
1 2 3 4

1 3 5 7
1.4 A=
€My PaBEH OIPEEIUTEIb MaTPHULIBI 1 2 4 _1
-1 -2 -3 -3

-3 a 1
2. Ecnu onpeieiuTeib MaTPHUIIbI ( b 7) paBeH e YeMy paBeH ONpPEICTUTEb MAaTPHIIbI

24 0 O
23 -3 b |?
22 a 7

a b c

3. I3BECTHO, YTO ONPEAEIUTENL MATPUILL | UV W | paBeH D. UeMy paBHBI ONIPEAEIUTENH
X y z

CHENYIOMINX MATPHIL:



Aa Ab Ac a u X a b c
a)|Au Av Aw|[; ©0)|b Vv y[;B)|X Yy Z[|;T)|X+2u Yy+2Vv z+4+2W|;
AX Ay Az cC w z u v w 3u+a 3v+b 3w+c

a-X b-y c¢-z

a—-X b-y c-z a—-X b-y c-z a—-X b-y c-z

o) | X4+2u y+2v z+2W|; e) | X+2u Y+2Vv Z+2W|[;XK)| X+2U Yy+2Vv Z+2wW |;
3x+a 3y+b 3z+c uU+x 3v+y 3w+z 3X+u 3y+v 3z+w
a—X b-y c-z a—-X b-y c-z

3) | X+2U Y+2Vv Z+4+2W | u) | X+2u Yy+2v zZ+2wW
3a+x 3b+y 3c+w 3a+u 3b+v 3c+w

Otsersl: a) A°D, 6) D, B) — D, 1) — D, 1) 8D, e) -2D, ) 5D, 3) 8D, u) 5D.
Conep:xaHue BHeayAUTOPHOI PadoThI CTYICHTA NP NOAT0TOBKE K 3aHATHIO:
Ne 66 .

Pexomennyemas aureparypa:

Oxkynes JI.5. Beicias anre6pa. — CI10.:JIanb, 2009. —335 c.

Kypomr A.I'. Kypc Bbicuieit anredpsl. — CI16.:Jlanp, M.: ®uszmartknuka, 2007. — 432 c.
UnbszoBa J1.3. 3agauHuk-npakTukym no aiaredpe u teopuu umcen. Yacts |l. — YabsHOBCK:
Yal'lly, 1999. - 36 c.

113-20. IToasn

OcyuecTBisiercs pa30op JOMAaIIHEro 3a/1aHus (IpOBEpKa OTBETOB, BHIICHEHUE BOIIPOCOB).

Y CTHBII OMPOC TIO ONPEICIICHUSIM.

®dpoHTanbHO U Y TOCKU pazouparoTces 3amaun 141, 142, 143, 144 (1, 3), 145 (1 —5), 146, 147.
Homarmiree 3amanue Ne 144 (4, 5), 145 (6 —9), 148.

Pexomennyemas nuteparypa:

Kynukos JI.5I. Anre6pa u Teopust uncen. — M.: Beiciias mkona. — 1979, — ctp. 146 — 148.
Oxkynes JI.5. Beiciras anre6pa. — M.: IIpocsemienwne, 1966. — ctp. 5 — 8, 216 — 229.

I13-21 KonTpouabsHasi paGora

I13 22 IToJie KOMIJIEKCHBIX YHCE, ajiredpanyeckas popMa KOMIJIEKCHOTO YHCJIa
OcymiectBisiercst pa30op T0MalIHero 3ajaHus (IpoBepKa OTBETOB, BBIICHEHHE BOIIPOCOB).
®poHTANBHO U Y JOCKHU pa3zdouparorcs 3amaun 159, 160, 161, 162 (1), 163 (1), 165, 167.
JHomarnrree 3amanue Ne 162 (2), 163 (2), 166, 167 (8 — 12).

Pexomennyemas nureparypa:

Kynukos JI.5I. Anre6pa u Teopust uncen. — M.: Beiciias mkona. — 1979, — ctp. 157 — 163.
Oxkynes JI.5. Beicmras anreopa. — M.: IIpocsemenne, 1966. — ctp.8 — 21.

I13-23. I'eomeTpryeckuii CMbICJ U TPUTOHOMeTpPHYecKasi (opMa KOMILUICKCHOTO YHCIa
OcymiecTrisiercst pa30op TOMaIrHero 3aganus (IpoBepKa OTBETOB, BBIICHEHUE BOIIPOCOB).
®dpoHTaNBbHO U y JOCKHU pa3bupatorcs 3amgaun 168, 173, 175 (1 —4), 179 (1 - 3), 180, 181 (1 - 3,
6), 187 (HeuétHsIe).

Jowmarraee 3aganue Ne 175 (5 —-38), 179 (2), 181 (4, 5, 7, 8), 187 (uétHble).

PexoMennyemas nureparypa:

Kynukos JI.5I. Anre6pa u Teopust uncen. — M.: Beicias mkona. — 1979, — ctp. 163 — 169.
Oxkynes JI.5. Beictras anre6pa. — M.: Tlpocsemenwne, 1966. — ctp. 21 — 24.

I13-24. JleiicTBMsA HAJ YHCJIAMH B TPUTOHOMeTpHYecKoi (popme.

OcymiecTBisiercst pa30op ToMamnIHero 3aaanus (poBepKa OTBETOB, BBIICHEHUE BOIIPOCOB).
®dpoHTaNbHO U y A0CKHU pazbupatorcs 3amaun 189 (4 —6), 190 (1, 2), 192 (1, 2, 7, 8), 193, 194,
198, 199.

Brraucnure ¢ moMoIbko nepexoaa K TpPUroHoOMeTpUdecKo popme:



a) (% —|)(—£ |£) 6) (6 + 2i/3)(- 3 - 3i)

1+i 2+|2\/_ _£10 ﬁ_l.ﬁ
B)m, r) 1+|\/— )(—l ) s )(2 2')

INCERINCED) <|+F
1+i4/3) ’ (I -

Homarnnee 3amanue Ne 189 (1 — 3), 190 (3, 4), 192 (3 - 6), 202.
PexomeHnayemas nmuteparypa:

Kymukos JI.5I. AnreGpa u Teopus uucen. — M.: Beicmras mkomna. — 1979. — ctp. 169 — 172,
Oxkynes JI.5. Beicias anre6pa. — M.: IIpocsemenune, 1966. — ctp. 24 — 28.
I13-25. KopHu U3 KOMIJIEKCHBIX YHCeJI

1. Boipaszuth yepe3 Sin X u COS X:

a) sin7x

0) Cos 6x

B) c0S 3X

r) sin4x.

2. Halinute kopHU N-0H cTeneHu u3 1

ayn=3;6)n=4; B)N=2;1)N=06

3. Beruncnute u pe3ysbTat NpeacTaBbTe B TPUTOHOMETPHYUECKOM (hopMe:

2) 3- 3| -2-2i 2| r)3—1+i
\Vi++/3 V i—1 \I—2+2I\/§ V1443

4. BoluncnuTe U pe3ysibTaT IpeacTaBbTe B anredpanyeckoil popme:

a) v—-3+4i; 0) v15+8i
5. Pemure ypaBHeHUS:
a)x2+2x+3=0;

6) x* — 6x% + 25 =0;
B)x>—(3+2)x+5+i=0;
r) 2ZZ+2Z=3+2i;

IMaansl npakTnyeckux 3ansaruii (Cemectp 2)

Jlanee yka3bpIBaroTCs 3aJaHUsI 110 TTOCOOUIO
UnwszoBa [1.3. 3agauHuK-TIpaKTUKYM 110 aJireOpe u Teopuu unceln. YacTte 2. — YIbSIHOBCK:
Yal'lry, 1999. - 36 c.

I13-1. BekTOpHBIE NPOCTPAHCTBA M MOANPOCTPAHCTBA.
®dpoHTaNBHO U Y AOCKU pa3bupatorcs 3amaun 1,2 ( 1-4), 3,5, 13 (1 - 2), 14, 15 (3-6).
1. Joka3aTh, 4TO MHOXXECTBO BEKTOpOB Buaa {(a, 20+, 3a+3P}, a,feR} aBasercs
HOJIPOCTPAHCTBOM IIPOCTPAHCTBA V3.
2. BprsicHATB, 00pa3yeT JIn BEKTOPHOE MPOCTPAHCTBO MHOXKECTBO BEKTOPOB BUIA
{(a, o, o+B}, a,peR}.
3. Jloka3aTh, YTO BEKTOPHBIMH MTPOCTPAHCTBAMH HAJT TTOJIEM JICHCTBUTEIHHBIX YHCE
SBIISTFOTCSL:
a) apupMeTHIeCKoe BEKTOPHOE MPOCTPAHCTBO,
0) MHOXeCTBO MaTpull pazMepa 3x3 ¢ AeHCTBUTEIbHBIMHU KO UIIMEHTaAMH,
B) MHOKECTBO BCEX MHOTOYJICHOB CTETIEHH HE BhIIIE N,
T') I0JI€ KOMIUIEKCHBIX YHCel,
1) TI0JIe IeHCTBUTEIBHBIX YUCET.



Conep:kaHue BHeayAUTOPHOH padoThl CTyJeHTa MPH MOATOTOBKe K 3aHATHIO: Ne 2 (5 — 8),
4,6,13(3),15(1-2).
I13-2. JIuneiiHasi 3aBUCUMOCTb U He3aBMCHMOCTh KOHEYHOI CHCTeMbl BEKTOPOB
OcymecTBisiercs pa30op JOMaIIHEro 3a1aHus (poBEpKa OTBETOB, BHISICHEHUE BOIIPOCOB).
®poHTaNIBHO U Y AOCKHU pazbupatorcs 3amaun 1,2 ( 1-4), 3,5, 13 (1 -2), 14, 15 (3-6).
Jloka3bpIBaroTCs BCe CBOMCTBA JIMHEWHO 3aBUCUMBIX CHCTEM U3 JICKIUH.

1) BbIYUCIUTH JUHEHHYIO KOMOMHAIIMIO a1 + a2 — 3a3 JJIs CHCTEM BEKTOPOB:
a) a1(1,2,3), a2 (1,1,1), a3 (3,2,1);
0) a1(4, 2, 3,-1,5), a»(2, 1, -1, 3, -2), a3 (2,1,-6,10,-11);
B) (1/3) a1(3,-2,4,-1,-1,2), a2 (-5,3,2,0,-4,3), a3 (8,-5,3,4,1,-3);
r) (w/3) au(1, 1, 1, 1), ax(1, 0,0, 0), a3 (0, 1, -2, 1).
1) F1(X)=x*x3, f2(X) = x4 - X3, f3(X) = 8x*+4x3,

o f1o2) , _(t2), (36
e)1—_1_3,2—243—35.

2. Beruucnuth auHelHbie komOunammu ai(1, 0, 1, 2), ax(1, 1,0, 1), a3 (1,1,0,1), as (3,2,2,4):
a) a1 + 2a + 3az + 4aa;

0) a2 — a1 — 3ags;

B) — 3a1 + as;

r)ai+az+az—as.

SIBysieTcs U 9Ta CUCTEMa JIMHEHHO He3aBUCUMOW?

3. Onpenenuth, KaKU€ U3 TAHHBIX CUCTEM JIMHEWHO HE3aBUCHUMBI:

a) ai(1, 2, 3),

0) a1 (0,0, 0),

B) a3 (3,2,1), a4 (6,4,2);

r) (1/3) a1(4, 2), a2(1, 1), a3 (-6, -6),

n) a1 (2,1,9,-11,16), a2 (10, 5,10,-6,17);

e) (1/3) a1(3,-2,4), a2 (-5,3,2), a3 (8,-5,3), a4 (7,-5,19),

as (11,12,-15);

x)ai(1,0, 1,2),ax(1, 1,0, 1), a3 (1,1,0,1), as (3,2,2,3), a5 (2, 1,2,2);

3) (n/3) a1(3, -4, 1, 2), a2(1, -1, -1,-1), a3 (0, 0, 0, 0), as (4,-3,1,2), a5 (1, -6, 1, 2);
ConeprxkaHue BHeaAyTUTOPHO# paGoThl CTYyJI€HTA MPHU MOATOTOBKE K 3aHATHIO:
Ne2(5-8),4,6,13(3),15(1-2).

I13-3. ba3uc U paHr KOHEYHOI CHCTEMbI BEKTOPOB

OcymiecTrisiercst pa30op JoMalIHero 3a1anus (IPOBepKa OTBETOB, BBISCHEHUE BOIIPOCOB).
@poHTAJIBHO U Yy TOCKU pa3dupatotrcs 3afgaun 18 (Heu€rnsle), 19, 20, 22, 23 (1).

1. Haiitu panr u 06a3uc CHCTEMBI BEKTOPOB, BBIPA3UTE BCE BEKTOPHI CUCTEMBI Uepe3 Oa3ucCHbIE:
a) a1(1,2,3), a2 (1,1,1), a3 (3,2,1), as (4,4,1);

0) ai(4, 2, 3,-1,5), a»(2, 1, -1, 3, -2), a3 (2,1,-6,10,-11), a4 (2,1,9,-11,16), as (10, 5,10,-6,17);
B) (1/3) a1(3,-2,4,-1,-1,2), a2 (-5,3,2,0,-4,3), a3 (8,-5,3,4,1,-3), a4 (7,-5,19,1,-10,9),

as (11,12,-15,8,17, -20);

r)ai(l,0, 1,2),ax1,1,0,1),a3(1,1,0,1), a4 (3,2,2,3), as (2, 1,2,2);

n) ai(3, -4, 1,2),ax(1, -1, -1, -1), a3 (3,-4,1,2), a4 (4,-3,1,2), as (1, -6, 1, 2);

e) (n/3)ai(1, 1, 1,1),a2(1,0,0,0),a3(0,1,-2,1),a4 (0, 2,0, - 2),

%K) Fr(X)=x4x3, f2(X) = x - x3, f3(X) = 8x*+4x5,

Lo(Lo2) (12, (36
3)1—_1_3,2—243—35.

ConeprxkaHue BHeaAyTUTOPHO# pa6oThI CTYJI€HTA MPHU MOATOTOBKE K 3aHATHIO:

Ne 18 (uérnenie), 21, 23 (2 -3).

I13-4. Panr MmaTpuubl.

OcymiecTBisieTcst pa300p JOMaIIHETo 3a1aHus (IpOBEepKa OTBETOB, BBISICHEHHE BOTIPOCOB).



@poHTANBHO U y AOCKHU pazOupatorcs 3aaaun 18 (neuérHsle), 19, 20, 22, 23 (1).
Pabota mo Mukporpymmnam — BBIYMCICHHE PAaHTOB MaTPHIl Pa3HBIMU ITyTSIMH — HAa CKOPOCTb.

Breraucianuts PpaHru CJICAYOIUX MaTpUll:

1 2 -1 0 3 8 5 3 7 1
1 -1 -1 3 -3 4 6 7 9 11 1 2 1
a2 3 2 -1 40,6)|3 0 -1 2 70,8 4 3 -2,

2 3 0 1 2 15 11 9 13 19 5 —4 -1

1 5 -1 -9 21 17 10 2 -5 6
> 7 ol [FEEY pe a1

r) (W/3) , 1) )| 73 =2 0 2ly@s |-t 0 1 1)

6 -1 5 0011 3 -2 0 2 1 -1 0 1
2 -15 9 0 0 01 -1 -1 -1 0O -1 -1 -1 O

Conep:xaHnue BHeayIUTOPHOI padoThI CTYeHTA NPH NMOAT0TOBKE K 3aHATHIO: Ne 18
(u€tHble), 21, 23 (2 -3).

I13-5. Pemienue cucrem JiMHeiHBIX ypaBHeHNH MeToq0M ["aycca (HeoAHOPOAHBIE CHCTEMbI)
OpoHTANIBHO U Yy TOCKHU pa3buparorcs 3agaun 39 (Heuétnsle), 40, 41.

Pemrarorcs cucremsr:

4xl ‘+“3x2‘—'3x3"“ 4 = 4,
gx, rs+3x3—2 xg =1, 24, —3x, — Xg--2x, = 3,
Sx -{-4x, 5 xg =0, 3x,—|-5x,+9x8—-4x, —8,
Xy 4xy — xa+ Xy = 3. 4x; — x5 - 5xg 4 Ty =14.
2 - x4 + xg=2, 5x,+ 4dx;— 3x3-+ 2¢,= 1
T - ’
Sk s 0 B | . Bot 9% — Areei]
4x, + 343+ 25— 2¢, = — 6x, - 13x, — 10x, — Tx,= 3,
9x1 3xy— X3+ 2y =2, 2%, — 23, -+ 12x5 — 13x, = —5,
3xy -+ 2x5 — x‘—-3 X+ 9x,— Bxg Xg= 2.

WNuTtepakTiBHas opMa — MOCIETHSS CUCTEMA PELIaeTcs 0 MUKPOTpyIaM Ha CKOPOCTbh, 3aTeM
00CYX/TaeTCsl HAWTYYIIHHA MOIXO/ K PEIICHHIO.

Copep:xaHue BHeayIMTOPHOI paGoThl CTY/IEHTa NPH MOATOTOBKeE K 3aHATHIO:

Ne 39 (uérnsle).

B koHIe 3aHATHS camocTosTeNbHAs paboTa.

I13-6. Pemienne cucreM JIMHEHHbIX ypaBHeHnii MeToaoM ["aycca (01HOpOIHBIE CHCTEMBbI)
OcymiectBisiercst pa300p TOMaIIHEro 3aJaHus (IPOBEPKA OTBETOB, BBIACHEHHE BOIIPOCOB).
®poHTanbHO U 'y 1ocku pazouparorces 45 (1 — 3).
Pemuth cucteMbl 1 HallTH PyHIAMEHTAIBHYIO CUCTEMY PEIICHUNA:
a)

x5+ 3x,-F 5xy—3x, 4+ 2x5 =0,

X+ x,— 3x3+5x, —2x; =0,

x, 4+ Sx;+ dxy;—2x,+3x;, =0,

X 3x,+4 2x + %3 =0,
2x, + 12x, 4 13x3 — x4 }-5x3 =0,

0)



X xg— xg—2x,—2x;, =0,
2xl+3x2—-2x3—5x4-—4x5—0,
xl'—‘ xg— x:, '—'2xs—-0,
Xy —2xy— Xy Xg—2xp =

B)
X+ xy—2x;-}-3x, — 3x; =0,
2.|:1 - 2x, 4 3x3 — x4+ 4x5=0,
4x, - Xg— X4+ 2x;=0,
2x; — 3xy+4x; —2x, — 3x, =0,
x,+2x3—4x,+5x‘+2x5=0.

Conep:kaHue BHeAyIUTOPHOI padoThl CTYAEHTA MPH MOATOTOBKE K 3aHATHIO: Ne 45 (4 — 6),
OC-6.
I13-7. O6paTHble MATPHIIBI

OcymiecTBisieTcst pa30oop JOMaIIHEro 3aaHus (IpOBEpKa OTBETOB, BHISICHEHHE BOIIPOCOB).
OpoHTANIBHO U Y T0CKU pa3buparotcs 3anaun 70 (neuérnsie), 71, 72 (1, 2), 73, 74, 75.
1. Haiitu MaTpuily 0OpaTHYIO K MaTpHIIE, €CIIH OHA CYIICCTBYET:

1 2 1 1 2 1 4 -8 7
a) j,6)£ },B) 4 3 -=2l,np@3)| 2 7 -2

-1 -3 2 4 -5 -4 -1 -1 2 1

(1) 1 i 1 3 -1 1 3 0o 1 1 1
Il) ’e) -3 -2 0 2 >K)(II/3) -1 0 1 1.

0011 -3 -2 0 2 -1 -1 0 1

0 001 -1 -1 -1 0 -1 -1 -1 0

2 Pemnts ManI/Ique ypaBHEHHE:

1 -2 1 o
r) -1 -1|-x~ |o 0
-1 3 2 0 1

Conep:xxkaHue BHeayTUTOPHOI padoThI CTYeHTA NP NMOAT0TOBKE K 3aHATHIO: Ne 70
(uétHbIe), 72 (3).

2 3 1 2 0 1
B)lg 1 1/.x7|0 1 0}
5 1 1 0O 0 3
1 0
2 1
0
p

I13- 8. KouTpoJabHas padoTa
I13-9 JIuneiinble onepaTopbl M1 MX MATPHILbI
DdpoHTanbHO U Y T0CcKK pazouparotces 3amaun 101(1 — 2), 102, 103 (3 - 5), 104, 105

OcymecTBisieTcs pa30op JOMAIIHETo 3a/1aHus (TIPOBEPKa OTBETOB, BBISICHEHUE BOIIPOCOB).
BbisiIcCHUTB, SBIMETCS JM JAaHHBIA oOmepaTop JHUHEHHBbIM. EciM 3TO BO3MOXXHO, HAaWTH €ro

MaTpuULy:



a) A(X1, X2, X3) = (X1 - X2 - X3, 2X2 - X3, 3X3)
0) A(x1, X2, X3) = (X1 + X2, X1 - X3, 2X1X2)
B) A(X1, X2, X3) = (4x1 + X2 - 6X3, 4X1 - 4X3, 4X1 - 6X3)
r) A(Xx1, X2, X3) = (X1 + X2 + X3, X1 + 2x2, 1)
1) A(X1, X2, X3) = (5x1 - 2x3, 8X1 + X2 - 4x3, 12x1 — 5X3)
Conep:kanue BHeayIUTOPHOM padoThl CTYJA€HTA NPH NMOATOTOBKE K 3aHATHIO:
Ne 101 (3 -4), 103 (1, 2), 106.
BbIssiCHUTB, SBISETCA JM JAHHBIM oOneparop JHUHEWHbIM. Eciaum 3TO BO3MOXKHO, HAUTH €ro
MaTpuLy:
e) A(X1, X2, x3) = (6 - 5x2 - 4x3, 3x1— 2X2 - X3, 0) (1/3)
xK) A(X1, X2, X3) = (X3, X2, X1) (1/3)
n) A(X1, X2, X3) = (-x1 + 2X3, X1 *+ X2 - X3, 2X3) (1/3)
1) A(X1, X2, X3) = (X1 + X2 - X3, X1 - 4X3, X1%) (1/3)
M) A(X1, X2, X3) = (X1 + X2 + X3, X1 + X2, X3) (11/3)
I13-10. CoGcTBEeHHBIE BEKTOPHI M COOCTBEHHbIE 3HAYEHHS JIMHEHHBIX 0NepaTopoOB
OcymecTBisieTcs pa30op JOMaIIHEro 3a/1aHus (IPOBEpKa OTBETOB, BbISICHEHHE BOIIPOCOB).
Y CTHBIN ONPOC IO OIIPEAETICHUSM.
OpoHTANIBHO U Y TOCKU pa3bupatorcs 3agaun 120 (HeuétHsbie), 121.
Pemarorcest 3ananus: Haligure coOCTBEeHHBIE BEKTOPHI, COOCTBEHHBIC 3HAYEHUSI U COOCTBEHHBIC
MOJAMPOCTPAHCTBA OMEpPaTOPOB. YKaXUTEe anredpanyeckue M TeOMETPUUYECKHE KpaTHOCTH
COOTBETCTBYIOIIMX COOCTBEHHBIX 3HauU€HUM. BhIsicHUTE, Kakue 13 ornepaTopoB MOXHO MPUBECTU
K JMaroHallbHOMY BUIY, a Kakue HeT. B ciydae, eciii 3TO BO3MOXKHO, OCYHIECTBUTH MEPEXO K
JMaroHaJIbHOMY BUJly, HATH COOTBETCTBYIOLIUI 0a3uc U MaTpuUIly Iepexoa K JaHHOMY 0a3ucy.
BBIOTHUTE POBEPKY.
a) A(x1, X2, X3) = (X1 - X2 - X3, 2X2 - X3, 3X3)
0) A(x1, X2, X3) = (4x1 + X2 - 6X3, 4X1 - 4X3, 4X1 - 6X3)
B) A(X1, X2, X3) = (-X1 + 2X3, X1 + X2 - X3, 2X3) (11/3)
r) A(X1, X2, X3) = (X3, X2, X1) (1/3)
1) A(X1, X2, X3) = (5X1 - 2X3, 8x1 *+ X2 - 4X3, 12X1 — 5X3)
e) A(X1, X2, X3) = (X1 + X2 + X3, X1 + X2, X3).
I13-11. CxansipHoe npousBeaeHue
1. Ilycte BekTOp X = (X1, X2), ¥ = (Y1, y2). BBIACHUTB, MOXHO JM CKaJsipHOE
IIPOU3BEICHUE 3a/1aTh CIEAYIOLUIUM CIIOCOOOM:
a) (X, y) = X1y1 + X2y2
0) (X, y) = 2x1y1 + 5x2y2
B) (X, ¥) = X1y1— X2y2
) (X, y) = X1y1 + X1y2 + X2y1 + 2X2y2
n) (X, y) = X1y1 + X1y2 + Xay1 + X2y2
e) (X, y) = [x1y1| + [x2y2|
K) (X, y) = 3xX1y1 + X1y2 + X2y1 - X2y2
Ecnn M0OHO, TO BBIYMCIUTH CKaJsSIpHOE IMpou3BeaeHue BekTopoB X(1, 1) u y (-3, 2), HOpMbI
KaQ)KJIOTO U3 BEKTOPOB U YTOJI MEX]1y HUMHU.
2. Haiitu ckayisipHOE TPOU3BEAECHUE BEKTOPOB X U Y, UIMHY Ka)JI0r0 U3 BEKTOPOB U YOI
MEXy HUMH, €CITU CKaJIIPHOE MTPOU3BEICHUE 33/1aH0 CTaHIaPTHBIM CIIOCOOOM.
a)x(1,-1,2,3),y(1,2,3,-1)
0)x(2,3,6,-1),y(4,6,12,-2)
B)x(1,2,3,4),y(4,3,2,1)
rx(l,1,-1,1),y(1,2,-1,-2).
3. BBIACHUTH MOKHO JIM CKJISIpPHOE TIPOU3BEICHUE 3371aTh (hopMyiaMu

a) (f,9)=[f()g0dx  6) (f,9) = [(F(x)+g(0)x.

Eciii BO3MOJKHO, BRIYHCINTH CKATSAPHOE TPOM3BeIeHNE 1 yron Mexay f = X, g = X2,



I1312. KBaapatuunbie GopMbl

1. Haiiti matpuny kBagpatudHoil (GOpMBI M IPUBECTH €€ K KAaHOHHMYECKOMY BUIy. OnpenenuTsb
BUJ KBaJIpaTUYHOHN (POPMBI U yKa3aTh UHAEKCHl HHEPLUH

a) X124 2x1Xo+ 422

0) X1X2 + 2X1%+ 2X22 +4x2x1

B) X212+ x1x2+ 4X2? (1/3)

r) X124 4x1x2+ 4%2° (1/3)

1) X124+ 2xX1Xo+ X2 + x1X3 + x3°

€) X1X2 + X2X3 + X1X3

xK) 2X2% +4x2x3 (11/3)

3) X1%+ X1Xo+ 4X3? + X1Xa+ 4X2Xs.

I13-13. Kpurepuii CuibBecTpa. 3aK0H HHEpUHH

1. Ilo 3agaHHBIM MaTpullaM HalauTe KBaJpaTHUHbIE (JOPMBI, IPUBEAUTE UX K KAHOHUUYECKOMY
BUJY U OTIPEAEIIUTE UX UH/IEKCHl HHEPLUU:

1 2 12 11 14
D1, 4} 6)(2 OJ B)(l 4} r)(4 4}

1 2 -3 -1 31
m|2 1 0|e|3 0 2
-3 0 4 1 2 3

2. Ilyctp BekTOp X = (X1, X2), Y = (Y1, y2). BBISICHUTB, MOXKHO T CKaJSIpHOE MPOM3BEACHUE
3aJ1aTh CJIEAYIOLUIMM CIIOCOOOM:

a) (X, y) = x1y1 + x2y2

0) (X, y) = 2x1y1 + S5x2y2

B) (X, y) = X1y1 - X2y2

1) (X, y) = X1y1 + X1y2 + X2y1 + 2X2y2

I13-14. OT4eT 0 BbINOJHEHUN HHTEPAKTUBHOIO 3a/1aHHUS.
I13-15 BeicTynieHus ¢ 10K/IaJaMH.

3 cemecTp
IMPAKTUYECKOE 3AHSATHE Nel. Teopusi 1eJ1MMOCTH B KOJIbIie MHOTO4JICHOB

1. Pazmenuth MHorowien f(X) Ha muOorowen g(X) ¢ octaTkoM. BeIucaTh COOTBETCTBYIOIIYIO
TEOPEMY O JICJICHUH C OCTATKOM.

a) f(x) = 2x°— 5x3 - 8x, g(x) = —=x%+2x—3

6) f(x) =2x>— 6x>+2x -8, g(x)=3x*>+3

B) f(X) = 2ix3 + (1+i)x® — x, g(x) = (1+i)x — (2 — 2i)

r) f(x)= 3x®—2x*+ 6x3 - 8x + 11, g(x) = 2x? + 3x — 5.
2. Jloka3aTh CBOMCTBA JICIMMOCTH MHOTOWICHOB B O€CKOHEYHBIX MOJISX:
a) Kaxxap1ii MHOTOUJICH IETTUTCS caM Ha ceOsl;
0) Ecu muorounen f(X) nenurcs na muorouwnen g(X), a g(x) aenurcs Ha f(X), To aTH
MHOTOUJICHBI aCCOIMMPOBAHbBI (OTIMYAIOTCS IPYT OT Apyra Ha MOCTOSHHBIA MHOXHTEIB);
B) Eciu f(X) nemutcs nHa g(X), a g(X) nenurcs ua h(x), o maorounen f(X) nenurcst Ha h(X);
r) Ecim f(X) u g(X)mensrcs Ha h(X), TO 1 UX cymMMa, pa3HOCTb U MPOU3BEICHHUE JICIIATCS Ha
h(x);
1) Eciu oue U3 MHOKHTENEH B pou3BeaeHnu nenutcs Ha f(X), To u Bcé mpousBeeHue
nenutes Ha f(X);
€) KaX/blii MHOTOYJICH JICIUTCS Ha JTFOOYI0 KOHCTAHTY, OTJINYHYO OT 0.

Conep:kaHue BHeayIUTOPHOI paGoThI CTY/IEHTA NPH MOATOTOBKE K 3aHATHIO:

Ne'l (B, 1)



PexoMennyemas jiureparypa:

Koctpukuna A.W. Beeaenue B anredpy. — 3-¢ uzn. — M.: ®usmatnut. — 2001. — 368 ¢, M.:
MIIHMO, 2009.

Kypom A.I'. Kypc Breicmieit anredpol. — CI16.:Jlanp, M.: ®usmarknuka, 2007. — 432 c.

INPAKTHUYECKOE 3AHSATHUE Ne2. Haunooabmuii o0mumii aeaureanb maorodjenos (HO/)
U HanMeHb11ee o0mee kpaTHoe (HOK) MmHoro41eHoB
1. Haiitu HOJ] u HOK muorounenos f(X) u g(x).
a) f(x)=x*-3x3 +3x2-3x+2,9(X) =x*-2x>—x +2
6) f(x) =x*+2x3 +2x%+ 2x + 2, g(X) = x3+ 3x% + 2
B) f(X) = x>+ x* +3x® +4x%2 +4x + 2, g(X) = x° + 2x* + 3x® + 6x2 + 6x + 2
) fX)=xt+6x°+2x3 +3x°+6x+ 1, g(X) =x°+ 6x* +4x2 +4x + 6
2. Haiitu HO/I muorounenos f(X) u g(X) u momgo0OpaTh Takue MHOTOWICHBI ((X) U Y(X), YTOOBI
HOJI(f(x), 9(x)) = f(x) o(x) + g(x)w(x):
a)f)=x* +x® +2x°+x+1,g(x) =x3—-2x2+x - 2;
6) f(x) =x*+6x3 + 17x2+ 24x + 12, g(x) = x> - 2x> - 13x - 10
B) f(X) =x3—x?—4x—6,g(X)=x3+x°>-10x— 6
N fX)=x>— x*+2x2-2x+2,9(X) =x*+ 2x3 + 7x®> + 2x + 6
nfX)=x*+x3-3x>-6x-3,g(X) =x3+2x>+2x + 1
e)f(X)=x0+x>—3x* +2x3+4x -2, g(}) =x°+3x* + 2+ 6x2 + 4x + 6
®) f(X)=x3 +3x+3,9g(X)=x2—x—2
3)f(x)=x3 +x+1,9(X)=x®+3x+2
Coaep:xaHue BHeayAUTOPHOI PadoThI CTYJACHTA NPH NOAT0OTOBKE K 3aHATHIO:
Ne 2 (m, e, x)
Pexomennyemas aureparypa:
Koctpukun A.U1. Beenenue B anredpy. — 3-¢ u3a. — M.: @usmariur. — 2001, — 368 ¢, M.:
MITHMO, 2009.
Kypomr A.I'. Kypc Bbicmieit anreopsr. — CI16.:Jlanb, M.: ®uzmartknuka, 2007. — 432 c.

MHNPAKTUYECKOE 3AHSTHUE Ne3. Cxema I'opaepa

1. ITone3ysce cxemoii ['opHepa, paznenuts f(x) Ha (X — a)
a)fx)=x*-3x3+x-1,a=2

6) f(x)=9x3+8x%>—10x,a=-3 (1/3)

B) f(x)=4x>+x% a=—-1-1i

2. ITome3ysick cxemoii ['opHepa, HaiiTh 3HayeHue f(x) B Touke a

a) f(x) =x>+3x*+2x3 - 8x +40,a=-3

6) f(x)=x*-3x3+6x2—10x + 16, a = 4(u/3)

B) f(x) =3x* —x+300i,a=-3 +i

3. Ucnone3ys cxemy [opHepa, pasaenuts f(X) Ha g(X)

a) f(x) = 2x°— 5x3 - 8x, g(X) =—=x -3

6) f(x) =2x°—5x3—8x, g(Xx)=3x+3

B) f(x) = 2ix3 + (1+i)x? —x, g(X) = (1+i)x — (2 - 2i) (1/3)

r) f(x) = 3x®—2x*+6x3—8x + 11, g(X) = 2x + 3 (1/3)

4. Pa3noxuth MHOrOowIeH f(X) mo crenensiM (x — 2) 1 HalAWTE 3HAYCHHE MHOTOYICHA U BCEX €T
MPOU3BOJIHBIX MPH X = 2.

a) 2x°— x> — 2x2 — 6x + 10

0) 4x°—2x% + 5x — 1 (1/3)

5. Ionw3ysice cxemoii ['opHepa, pacKkpbITh CKOOKH (Pa3JIOKUTh MO CTEMIEHSIM X)
a)(x +3)*=3(x+3°+5(x+3)-2

6) 2(x —3)° +7(x —3)° + (x - 3)* — 5(x — 3)? + 4.

Copaepxxanue BHeayIMTOPHON padoThl CTYIeHTA NPHU NOATOTOBKE K 3aHATHIO:
No16,Ne206,Ne3 (B, 1), Ned 0.



PexoMennyemas jiureparypa:

Koctpukuna A.W. Beeaenue B anredpy. — 3-¢ uzn. — M.: ®usmatnut. — 2001. — 368 ¢, M.:
MIIHMO, 2009.

Kypom A.I'. Kypc Breicmieit anredpol. — CI16.:Jlanp, M.: ®usmarknuka, 2007. — 432 c.

NMPAKTUYECKOE 3AHSITUE Ned. Teopema Be3y(

1. [Tokazatp, uto eciau MHOrowieH f(X) ¢ uenpiMu K03 uIHEHTaMH TPUHIUMAET PU X PABHOM
1, 2, 3, 4 3HaueHUs paBHbIE HEKOTOPOMY IIPOCTOMY YHUCIY P, TO OH HE MOKET MPUHUMATh
3Ha4YeHHE 2P HU IPU KAKOM LEJIOM X.

2. Muorounen f(X) npu neneaun Ha (X — 1) gaér ocraTtok 1, npu AencHuu Ha (X — 2) gaért
OCTaTOK 3, IpH JIeJIeHUH Ha (X — 3) ocTaToK 5 U npH aeneHuu Ha (X — 4) octarok 6. Haiitu
ocratok ot aeneaus f(X) ma mpomssenenue (x — 1)(x — 2)(x — 3)(x — 4).

Otser: (-1/6)x3 + x% + (1/6)x

3. Haiitu octartok ot aenenns maorowieHa f(xX) =1+ x + x3 +x° + x%" + x8 + x*** na

a)x?—1
6)x2+1
B)x*—1

OtseTsl: ) 6x + 1,6) 1; B) 3x® + 3x + 1.

4. Haiiti 3Hauenue f(x) B Touke a

a) f(x) =x>+3x*+2x> - 8x +40,a=-3

6) f(x)=x*-3x3+6x2—-10x + 16,a= (1/3)

B) f(x) =3x* —x +300i,a=-3 +1i

5. Jlokaxute, uTo ecii K — kpaTHOE 3 HaTypaabHOE Ynclo, To XK + 1 nemmatcs Ha X2 — X + 1.
Coaep:xaHue BHeayAUTOPHOI PadoThI CTYJACHTA NPH NOAT0OTOBKE K 3aHATHIO:

Ne 3 (B), Ne 4 6.

Pexomennyemas jimreparypa:

Koctpukun A.U1. Beenenue B anredpy. — 3-¢ u3a. — M.: @usmariur. — 2001, — 368 ¢, M.:
MITHMO, 2009.

Kypomr A.I'. Kypc Boicuieit anreopsl. — CI16.:Jlanp, M.: ®uszmarkuuka, 2007. — 432 c.

IHNPAKTHYECKOE 3AHATHUE NeS. IlpuBoanMble 1 HeMPUBOAUMbIE MHOT04JICHbI

1. Pa3noxuTh Ha HCIIPUBOAUMBIC MHOKHUTCIIN HA/l ITOJIEM KOMIIJICKCHBIX YHCCII.

a)x>+x+1 xK) 2X + 2.

6)x*+1 3) 6x2+x+3
B)x*+x%2+1 m) x®+3x4+3x2 +1
N x*+4x3+4x2+ 1 K)x® - 1

1) x® - 27 nm)x%+2x+3
e)x*+8x3+8x -1 M) x*—7

WNutepakTiBHas (opMa — MUKPOTPYIIIBI COCTABIISIOT MHOTOWIACHBI 110 3aJaHHBIM KOPHSIM (BCe
KOPHHM pallioHalbHbIE, a 3aTeM IpelaraloT APYruM MUKPOTPYIIIIaM pa3yioKHUTh JaHHbIE
MHOTOYJIEHBI HA MHOYKUTEIH Ha CKOPOCTb.

CoaepixaHue BHeayIMTOPHOH padoThl CTYI€HTA NPU MOATOTOBKE K 3aHATHIO:
Nl (3-m)
Pexomennyemas iureparypa:
Koctpukun A.U. Beenenue B anredpy. — 3-¢ uza. — M.: @usmarnur. — 2001. — 368 ¢, M.:
MIIHMO, 2009.
Kypom A.I'. Kypc Boiciieii anreOpsl. — CI16.:JIans, M.: ®uzmaTtkHuka, 2007. — 432 c.

ITPAKTUYECKOE 3AHATHUE Ne6. OtneneHne HenpuBOAUMBIX KPATHBIX MHOKHTEJICH
1. BelaenuTh KpaTHbIE MHOKUTEIN MHOTOYJICHOB.

x8 — 3x° + 6x° — 3x% — 3x +2,

a) f(x) =x° — 15x3— 10x% + 60x + 72,



6) f(x) =x°— 7x°—2x% + 12x + 8, (u/3)

B) f(X) =x®—x*+2x3-2x2+x -1,

r) f(x) =x® + 6x° + 2x3 + 3x2 + 6x + 1, (1/3)

1) f(x) =x°+5x* + 10x3 + 10x2 + 5x + 1,

e) f(X) =x®+4x>+5x* - 5x2 —4x - 1,

2. Haiinute HOJI MHOTOUJIEHA U €70 TPOU3BOIHOM:

a) () = (x — 1)°(x + 1)’(x - 3),

6) g(x) = (x - Dx* ~ D(x* — H(x*~ 1),

3. HaiiiuTe BCe 3HAYEHHs a IIPH KOTOPBIX MHOTOWIEH X* — 4X + a He MMeeT KPaTHbIX KOpHeii.
Conep:kaHnue BHEAYIUTOPHOH padoOThI CTYJAEHTA MPH MOAT0TOBKE K 3aHATHIO:

Ne 1 (6, 1)

Pexomennyemas aureparypa:

Koctpukun A.W. Beenenue B anredpy. — 3-¢ uza. — M.: @usmarnur. — 2001. — 368 ¢, M.:
MIIHMO, 2009.

Kypomr A.I'. Kypc Bbicuieit anredpsl. — CI16.:Jlanp, M.: ®uszmartknuka, 2007. — 432 c.

IMPAKTUYECKOE 3AHATHUE Ne7. Pemienne ypaBHeHUH TpeThel cTeleHH

1. HaliTu Bce KOMIIJIEKCHBIE KOPDHU YPAaBHEHUM:

a)x3-9x?+21x-5=0

6) x>-x-6=0

B) x°—3x2+3 =0 (1/3)

r) x>+ 9x° + 18x + 28 = 0 (1/3)

nx3-6x+9=0

e) X3+ 6x%+30x +25=0

K)x°—3x2-3x+11=0

3)x3+3x2-3x-1=0.

WuTepakTuBHas popmMa — MUKPOTPYIIIBI COCTABIISAIOT YPAaBHEHUS TPETbEN CTEIIEHU C

MPPALMOHATIBHBIMUA KOPHSIMHM U NIEPENAIOT €r0 APYTUM MUKPOTPYIIIaM JUIsl pELICHUs] Ha

CKOpOCTH

Copepxanue BHeAyIMTOPHOM padoThl CTYICHTA NPH NOATOTOBKE K 3AHATHIO:

Nel (B, 1)

Pexomennyemas jimreparypa:

Koctpukun A.U. Beenenue B anredpy. — 3-¢ nu3a. — M.: @usmariur. — 2001, — 368 ¢, M.:

MIIHMO, 2009.

Kypomr A.I'. Kypc Boicmieit anreopsl. — CI16.:Jlanp, M.: ®uzmartknuka, 2007. — 432 c.

ITPAKTUYECKOE 3AHATHUE Ne8. Pernenne ypaBHeHHH 4eTBEPTOM CTeNeHH
Haiitn Bce KOMIUIEKCHBIE KOPHU YPABHEHUN:

a)x*+8x> +15x2-4x-2=0

6)x*—2x° +2x°+4x-8=0
B)x*—x®-x?+2x-2=0

r) x* —4x® + 3x% + 2x — | = 0 (ZOIOIHHUTEIHHO)
m) x4+ 2x3 - 2x2 + 6x — 15 =0 (1/3)

e)x*+2x3 +2x°+x -7 =0 (u/3)

x) x* —x®—3x%+ 5x — 10 = 0 (1/3)
3)x*+2x34+2x2 - 1=0
m)xt-2x3+x?+2x-1=0

K) x*—2x3+4x2 - 2x +3=0
mxt—2x3+3x2-2x-2=0

Copep:xaHue BHeayIMTOPHOIi paGoThI CTY/IEHTa NPH MOAT0TOBKeE K 3aHATHIO:
Ne 1 (z, e, x)

PexoMennyemas jiureparypa:



Koctpukun A.U. Beenenue B anredpy. — 3-¢ uza. — M.: @usmarnut. — 2001. — 368 ¢, M.:
MITHMO, 2009.
Kypom A.I'. Kypc Boicieii anre6psl. — CI16.:JIans, M.: ®uzmaTtkauka, 2007. — 432 c.

INPAKTUYECKOE 3AHATHUE Ne9. Teopema Buera, MHOro4wieHbl Haj I0JieM
JAefiCTBUTEJILHBIX YHCell

1. CocTaBUTh HOPMUPOBAHHBIM MHOTOYJIEH HAUMEHBUIEH CTENIEHU HAJl II0JIEM KOMIIEKCHBIX
YKCcesl, UMEIOIUN KOPHHU:

a)x1=1,x2=-1,x34=2 Orter: x*—4x3+3x>+4x -4

6)x1=1,x2,3=1. Otser: X3+ (- 2 + )x? +2x +2

B) X12=1,x345=- 1 (1/3) OtBet: x> +x*—2x3—2x%2 +x + 1

r)X12 =1, x34=-1. (1/3) Otser: x*+2x° + 1

mx1=1,x2=2,x3=3 Oteer: x> —6x>+ 11x—6

e)x12=0,x34=1+1. Otser: x* — (2+4i)x®— (5 — 6i)x? + (6+2i)x — 2i

2. Haiimute cooTHOMIEHUS K03()(HUITMEHTOB HOPMUPOBAHHOTO KyOMYECKOTO MHOTOUICHA, ITPH
KOTOPOM OJIMH KOPEHb PaBEH CyMME JABYX JPYTHUX.

3. He pemiast kBagpaTHOr0 ypaBHEHHUsI, COCTaBbTE€ HOBOE YPAaBHEHNUE, KOPHSAMU KOTOPOTO OBLIN
Obl BEJTMUMHBI, OOpaTHBIE KBaJipaTaM KOpHEH TaHHOTO YpaBHEHUS:

a)2x2—x + 1;

6) X’ +x +6.

4. HaiinuTe Bce MHOTOUIEHBI BUA X2 + PX + (|, I KOTOPHIX KOA(DUIIHEHTHI P, (| ABISIOTCS
KOPHSIMU.

5. HaiiiuTe BCe 3HAYEHHS a IIPH KOTOPHIX MHOTOUWIEHBI X2 — aX + 2 1 X + ax + 2 UMeIoT o0mumii
KOpPEHb.

6. BbIsICHUTD Kakye U3 MHOTOYIEHOB HEIPUBOIUMBI HaJl [10JIEM JAEHCTBUTEIbHBIX YHUCEN.
IIPUBOMMBIE PA3JI0KUTh Ha HEPUBOUMBIE MHOKUTEIH

a) x> +x%-2 K) X5+ 9x? + 9x + 8
6)x*+1 3)x°—6x2+ 11x -6
B)x*+x%2+1 n) x®+3x4+3x2 +1
r)x*+4x3+4x2+ 1 K)xt -1

n) x8 — 27 mx2+2x+3
e)x*+8x3+8x—1 M) x4 -7

7. Hail'Tu HOpMHUPOBAHHBIM MHOTOYJIEH HAUMEHBIIIEH CTETIEHU C ICUCTBUTEIbHBIMU

KO3 pHULIHEHTaMU, UMEIOLIHIA:

a) IPOCTON KOPEeHb 2+ U JIBYKpATHBIH KOPEHB 1.

0) mMpocToi KOpeHb — 3 U AByKpaTHbIH KOpeHb 1 — .

Copaepxanue BHeayIMTOPHON padoThl CTYIeHTA NPHU NOATOTOBKE K 3aHATHIO:

Ne 1 (B,r), Ne 6 (11 - M), Ne2 6. [ToaroToBKa K KOHTPOJIBHOM.

Pexomenayemas imreparypa:

Koctpukun A.U. Beenenue B anredpy. — 3-¢ uza. — M.: @usmarnur. — 2001. — 368 ¢, M.:
MIIHMO, 2009.

Kypom A.T'. Kypc Boicieii anreOpsl. — CI16.:JIanb, M.: ®uzmaTtkHuka, 2007. — 432 c.

ITPAKTUYECKOE 3AHATHUE Nel0. MHOro4/1eHbI Ha/l 10JIEM PALIHOHAJIBbHBIX Y e
1. Haligute pauroHalIbHbIE KOPHU MHOTOYJICHA:

a) x°— 11x%+ 38x — 40

0)3x* —2x>+4x2 —x +2

B) 15x° — 8x* + 46x3+ 21x2 - 21x + 3

r) x>+ 6x* +4x3—23x% - 30x — 8 (1/3)

1) 6x* +x3+2x2 —4x + 1 (n/3)

e) 3x° + 17x* + 36x3+ 38x? + 19x + 5§



2. BISICHUTB, SIBJISFOTCSI JTU TaHHBIE MHOTOWICHBI TPUBOIUMBIMH HAJI TOJIEM PaIlHOHATHHBIX
ymcen. Ecnu fa, To pa3nokuTh MHOTOWIEHBI HA MHOYKUTENN HaJl 3TUM IMOJIEM
a)3x2-2x-1

0) 2x°—3x + 4

B) 2x3 + 3x% + 6x — 4

r) 2x3 + 12x2+ 17x - 2

1) 2x8 + 14x3 - 35x% — 56x + 63

e)x*—2x+3 (3ameHax =y + 1)

x) 2x* + 9x3+20x% +15x + 32 (3ameHax =y — 2)

3. BISICHUTD, ABIISAIOTCA JIM JaHHBIE MHOTOYJICHBI IPUBOJUMBIMU HAJI ITOJIEM PALIMOHAIBHBIX
yucen. Ecnu 1a, To pas3siokuTh MHOTOYICHBI HA MHOKUTENH HAJl 3TUM T10JIEM
a)x>—x+0.25

6) 3x3+4x>+4x + 4

B)x°+x2—-x —1

r) 30x3+ 19x% - 1

1) 2x° —15x3 +21x — 24

e) 3x°® — 20x*+ 30x% — 20x + 20

xK) 4x’ + 21x°+28x* — 14x? - 35

Conep:xaHue BHeayIMTOPHOIi paGoThI CTY/IEHTAa NPH MOAT0OTOBKeE K 3aHATHIO:

Ne 1 (r, n), Ne 2 (6, 1), Ne 3(3x)

PexoMennyemasi iuTepartypa:

Koctpukun A.U. Benenue B anredpy. — 3-e uza. — M.: ®usmarnut. — 2001. — 368 ¢, M.:
MIIHMO, 2009.

Kypomr A.T'. Kypc Boicuieii anre6psr. — CI16.:Jlanb, M.: ®uzmartknuka, 2007. — 432 c.
IHNPAKTUYECKOE 3AHSTHE Nell. KourpoJabsHas padora.

HPAKTUYECKOE 3AHATHE Nel2. OtaesieHue 1eiicTBUTEIbHBIX KOPHEH MHOTOYJIEHA
1.C nomomukto crioco6a HetoToHa HAaliTH BEpXHHUE U HUKHUE TPAHULBI [TOJIOKUTEIbHBIX U
OTPULATENIBHBIX KOPHEH MHOTOUJIEHOB.

a) f(x) = x* - 3x3+ 8x2 + 7x — 6,

6) f(x) =2x° + 8x* — 11x3+ 21x% + 12x — 31(1/3),

B) f(x) = x® —2x* — 2x3-2x? - 2x + 6,

r) x*—4x3+7x2 - 8x + 3,

n) x° + 7x3-3,

e) x* +4x3— 8x?— 10x + 14.

2. [lonb3ysack Teopemoii llITypma, oTaenuts qeiicTBUTENbHbIE KOPHU MHOTOWJIEHA

a) f(x) =x* —4x3 + 4x%> — 4,

6) f(x) =x*—4x> + 12x% — 4x — 8, (1/3)

B) f(x) = x* - 3x - 3,

r) x* - 12x%— 16x — 4,

1) x4 —x -1,

e)x*+x°—-1,

K) x°+xP—4x3-3x%2+3x + 1,

3) x° — 5x* + 10x% - 5x — 3.

WNutepakTuBHas (opMa: MUKPOTPYIIIBI COCTABISIOT YPaBHEHUS YETBEPTON CTEIIEHH C
UpPpalMOHATIBHBIMUA KOPHSIMH, KOTOpPBIE MPUOJIMKEHHO OLIEHUBAIOT C TOMOIIIbIO
MUKPOKAJIBKYJIATOPOB. [[pyrrue MUKpOTpyIIIbl MIyT KOPHU JAaHHBIX MHOTOWIEHOB METOJOM
[IITypma Ha CKOPOCTSH.

Copepxxanue BHeayIMTOPHOM padoThl CTYI€HTA NPHU NOATOTOBKE K 3aHATHIO:

Ne'l (B, 1)

PexoMennyemas jiureparypa:



Koctpukun A.U. Beenenue B anredpy. — 3-¢ uza. — M.: @usmarnut. — 2001. — 368 ¢, M.:
MITHMO, 2009.
Kypom A.I'. Kypc Boicieii anre6psl. — CI16.:JIans, M.: ®uzmaTtkauka, 2007. — 432 c.

HNPAKTUYECKOE 3AHATUE Nel3. MHorowieHbl OT HeCKOJBbKHX IepeMeHHBIX.
CuMMeTpuYecKUue MHOT04JIEHbI

1. PacmionoxuTe 4ieHbl CIEAYIOUIMX MHOTOUWJICHOB B JIEKCUKOTpa(uueckoM MOpsIIKE.

a) X1+ x2 +x3

6) 3x12+ 3x22 + x2

B) X1 X2 + X2X13

r) x1°+ x2° + X3 — 3x1X2x3

2. Kakue 13 MHOTOUICHOB SIBJISIOTCS CAMMETPUYECKUMH? YKaKUTE UX CTapIINE YJICHBI.

a) (x1—X2) (X1—X3) (X2—X3)

6) (x1— X2)? (x1— X3)? (X2— X3)?

B) (X1— X2— X3) (X2— X1— X3) (X3— X1— X2)

1) (x2° + x1%X3— X3%) (x1% — x12%2X3) (x1°%2° — x1* + X22)

n) 201 62%03?

e) 261% 6203

3. Cpenu nepeurciIeHHbIX OJHOWICHOB YKaXKUTE T€, KOTOPbIE MOTYT OBITh CTAPIIUMU YWICHAMHU
CUMMETPHUYECKIX MHOTOYJICHOB!

a) X1°x2°x3%;  0) x2°xa*x4® B) x1°x2°x3% 1) x1tx2%x3; 1) x2°xsxat; ;) X2 Xax1°;

4. Bolpa3uTte cieayolue MHOTOWIEHbI YUePE3 OCHOBHBIE (3JIEMEHTapHbIE) CUMMETPUUYECKUE
MHOTOYJICHBI:

a) X123+ x2° 4+ X352 — 2x12X2%— 2x12X3% — 2X2%X 32

0) (2x1— X2 — X3) (2X2— X1— X3) (2X3— X1— X2)

B) x1* + x2* + x3% — 2x1%2— 2x1%3 — 2X2X3 (1/3)

r) (x1— x2)? (x1— X3)* (x2— X3)° (W/3)

Conep:xaHue BHeayIUTOPHOIi paGoThI CTY/IEHTA NPH MOATOTOBKE K 3aHATHIO:

Ne 4 (B, 1),

IMPAKTUYECKOE 3AHSATHUE Nel4. [lppumeHeHusi CHMMeTPHYeCKHX MHOTOUJICHOB
1. BbrurcnuTh 3HAUYCHUS] CHMMETpUYecKoro MHorousiena f(X) ot Bcex KOMIUIEKCHBIX KOpHEit
MHoOTrouJIeHa @(X)

a) f(x1, x2, x3) =S (x1°x2), @(x)=2x3+2x’+4

6) Haiinute cyMMy KyOOB KOMIIEKCHBIX KOPHEH MHOTOYJIEHA

o(x) =2x*—4x3+ 2x%—6x + 1

2. Pemmte cuctemsl ypaBHEHUM:

x+y+xy="7 xX+y=5

a) 2 2 6) 2 2
x°+xy+y° =13 xX°=xy+y° =7
x> +y=5 xX—y=2

B) 6 3 r) 3 3
x"+y° =65 x* -y~ =8

2 3x+§/;:3
xy=28

3. Pemnte ypaBHEHue:

x+V17-x% +x\17-x2 =9

Copepxxanue BHeayIMTOPHOM padoThl CTYI€HTA NPHU NOATOTOBKE K 3AHATHIO:
No 2 (6, 1), Ne 3.

PexoMennyemas jiureparypa:

Koctpukuna A.W. Beeaenue B anredpy. — 3-¢ uzn. — M.: ®usmatnut. — 2001. — 368 ¢, M.:
MITHMO, 2009.




Kypom A.T'. Kypc Breicmieit anredpsl. — CI16.:Jlanp, M.: ®usmarkuuka, 2007. — 432 c.
3AHATHE Nel5. Boicmynnenue ¢ ooknadamu. 3auguma peghepamos

7. IlepeyeHb OCHOBHOW W JONOJHUTEJbHOI yueOHOI JuTepaTypbl, UHTEepHET-pecypcoB,
HeO0XO0JUMBIX /IJISl OCBOCHHSI TUCIHUNIMHBI

OcHoBHas1 JInTepaTypa

1. BecenoBa, JI.B. Anrebpa um Teopus umcen: ydeOHoe mocobme / JI. B. Becenona,
O. E. Tuxonos. — Ka3anp : KazaHckuil HayuHO-MCCIEA0BATEIbCKUN TEXHOJIOTMUECKUN
yauBepcurer (KHUTY), 2014. — 107 c¢. : wi — Pexum gocryma. -—
URL.: https://biblioclub.ru/index.php?page=book&id=428287 )

2.  AnrebGpanyeckue CTPYKTYpbl U MX NPUIIOKEeHHs: ydeOHoe mocodue / JI. B. 3s0muneBa,
C. IO. KopabenbmukoBa, MU. B. KysnenoBa, C. A. TuxoMupoB; — ApXaHIeibCK:
CeBepublii (Apkruueckuii) ¢enepanbhbiii yauBepcurer (CADY), 2015. — 169 c. —
Pexxum moctyna: https://biblioclub.ru/index.php?page=book&id=436142

3. Cwmonun, FO.H. Anrebpa u teopus uucen : yue6. nocodue / FO.H. Cmonun. — 5-e usn.,
crep.—MockBa : ®JIIMHTA, 2017. — 464 c. - Tekcr : anekrponssiid. (URL:
https://znanium.com/catalog/product/1034573) https://znanium.com/read?id=342728

JlonoJiHUTeIbHAS JIUTEPATYypa
1.  Jamasa A.A. Maremaruka: YueObnuk / A.A. JlanasH. - 3-¢ m3a. - M.: ®opym: HUIJ
HNH®PA-M, 2013. - 544 c. (http://znanium.com/bookread2.php?book=397662)
2.  Ueanoma C. A. Jluneitnas anredpa : yueoHoe mocobue / C. A. Banosa, B. A. TlaBckuii ;

KeMepoBckuil rocyaapCTBEHHBIM YHHMBEpCUTET. — 2-€ H31., mepepad. W J0m. —
Kemepono : KemepoBckuii rocynapctBeHHbll yHUBepcHuTeT, 2019. — 125 c. : ui., Tabm.
— Pexxum mocryma:: https://biblioclub.ru/index.php?page=book&id=573547

3. Jluneiinas anreOpa. Jluneitnbie omnepartopsl. KBagpatuunbsie ¢opmbl. KomiiekcHble
yucna: Yuebnoe nocobue / Pybamkuna E.B. - M.: HUI[ UH®PA-M, 2016. - 38 c.
(http://znanium.com/bookread?.php?book=544419

Hnmepuem-pecypcol
http://www.mathnet.ru OGmiepoccuiickuii MaTeMaTHYECKHIA TTOPTaT
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