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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Juctummaa «Anredpa C 2JI€MEHTaMd TEOPHH YHCET» OTHOCUTCS K JTUCIUILUIMHAM
obsi3arenpbHOM vactu bnoka 1. Juctumauael (Momynau) IlpeamMeTHO-METOIUYECKOTO MOTYJIS
yu4eOHOro IUIaHA OCHOBHOW MPOQECCHOHAIBHON 00pa30oBaTeNbHOM MPOTPaAMMBbl  BBICIIIETO
oOpazoBaHMsi — TIporpaMMbl OakajaBpuaTa I10 HampaBieHHto moarotoBku 44.03.05
[Tegarorndyeckoe oOpazoBanue (¢ AByMs MPOPUISIME TOITOTOBKH), HAIPABIEHHOCTh (MPOQIIIB)
oOpa3oBaTenbHOIl mporpammbl «Pu3nka. MaremaTuka», 04HON HOPMbI 00yUEeHHUS.

JuctumiinHa omupaeTcss Ha pe3yabTaThl  00ydeHus, CGHOPMUPOBAHHBIE B paMKax
HIKOJILHOTO Kypca MaTeMaTUuKH.

Pe3ynbrarhl M3ydeHUs: TUCHUILUIMHBI SIBISIOTCS OCHOBOM JUIsl M3YYEHHS AUCIUIUIMH U
NPOXOXKACHUST TpakTUK: MaremaTuueckas Jjoruka, Teopusi uucen, UYHCIOBBIE CHUCTEMBI,
Huddepenumansupie ypaBHeHus, JluHamudeckue cuctemsl, [IpeaIMETHBII TPAaKTUKyM IO
MaTemaTuke, YueOHasi (HaydHO-HCCIeloBaTelnbcKasi padoTa, MOJydeHHEe MEPBUYHBIX HAaBBHIKOB
Hay4YHO-UCCIeoBaTeNIbckol  paboTel) KypcoBas pabGora Ne2 w1 TpOXOXKICHUS
rocy/1apCTBEHHOW UTOTOBOW aTTeCTalluu

1. Ilepeuenb TUIAHHPYEMBIX Ppe3yJbTATOB 00y4eHuss (00pa3oBaTeJbHBIX
pe3yJbTaTOB) MO TUCIUILIHHE

[eabl0 OCBOCHUS JUCIUIUIMHBI SIBISICTCS  MOATOTOBKA  y4YUTENs K  Oymymieu
MpoECCHOHAIBHON JIEATETLHOCTH: (DOPMUPOBAHUE CIOCOOHOCTH K TMPENOAaBaHUI0 y4eOHOTO
npenMera anreOpa, Kak B OOBIYHBIX 0011e00pa3oBaTeNbHBIX KlaccaX, TaKk M B Kaccax C
YIIyOJICHHBIM U3YYEHHUEM MAaTEMATUKH.

3agaveii OCBOGHHMS JUCHMIUIMHBI  SIBJISIETCS  3aKpEIUICHHE YMEHUW  [POBOIUTH
MaTeMaTU4YecKre MpeoOpa3oBaHUsl  BBIPAKEHUM, OTpabOTKa TMOHATHHWHOTO  ammapara
MaTeMaTHKH, TEXHUKU MPOBEACHUS MAaTEMaTHUYECKUX pacyeToB, (OPMUPOBAHHE U 3aKPEIUICHUE
YMEHHSI TPOBOJUTH CTPOTHE a0OCTPAKTHO-JIOTMYECKHE JIOKA3aTelIbCTBA, peIIaTh 3ajadud
MOBBIIICHHON CIIOHOCTH IIKOJIBHOTO Kypca MaTEMAaTHKH.

B pesynbrare ocBoeHMs mporpamMMbl OOYYarOIIUICS TOJDKEH OBJIAAETh CIIECIYIOUTUMU
pedynbratamMu  oOydeHus (B TaOmUIlE MPENCTaBICHO COOTHECEHHE O00pa3oBaTENbHBIX
Pe3yabTaTOB OOYUEHUS 110 AUCIUILIHHE ¢ HHINKATOPAMH JOCTHIKEHUS KOMIICTCHITHH):

Komnerenus u OO0pa3oBarenbHble Pe3yIbTaThl JUCIUIUINHBI
WHJUKATOPBI € (aTansl popmMHpOBaHUS IUCHUILIMHBI)

NOCTHXKEHUS B 3HaeT Ymeer BJIAJICET
AUCIUIIIINHEC

[IK-12 - Cmoocoben
BBIJIENISATH
CTPYKTYpPHBIE
DIIEMEHTHI, BXOJISIINE
B CUCTEMY IIO3HAaHUs
npeaMeTHOM obnacTu
(B COOTBETCTBHM C
npoduiieM U ypoBHEM
oOyueHus),
aHATM3UPOBaTh HX B
€/INHCTBE
conepkanusi, (HopMbl
u BBITTOJIHSAEMBIX

byHKINH.
ITK-12.1. 3Haer OP-1. OP-2




(bOpMYITUPOBKHU
ONPEACIICHUH,
CoJIepXKaTeIbHOE
3HaUEHUE TEPMUHOB U
MOHATUN MPEeIMETHOMN
oOnactu, mpaBwia U
AJITOPUTMBI
OTIEpUPOBAHUS c
00BEKTaMU
mpeIMeTHOW 00acTH,
MMOHUMAET

B3aUMOCBS3b  MEXKIY
CTPYKTYPHBIMHU
DIIEMEHTaMHU;  UMEET
Ipe/ICTaBICHNE 0
GyHKIHSIX u
PaKTHYECKOM
PUMEHEHUN

M3Yy4aeMbIX OOBEKTOB.
IK-12.2. Ywmeer
BEIJICTISITH u
aHAIU3UPOBATH
CTPYKTYpHBIC
9JIEMEHTBI, BXOSIINE
B CHCTEMY IIO3HAHHS
mpeIMeTHOM obnacTu;
OTIPE/ICIIATh
JIOTUYECKYIO
B3aMMOCBS3b
KOMITOHEHTaMU
MpeAMETHONU 001acTH;
CTPOUTH  JIOTUYECKHU
BEPHBIC "
000CHOBaHHBIE
pacCyXICHHS; peniaTh
3ala4il  TPEeIMETHOU
obacTu.

MEXKY

OCHOBHBIC TIOHATHS
JTUCHMILINHEL,
ompeecHus,

coj/iepKaTeIbHOE
3HA4YCHHE TEPMUHOB U
HX B3aMMOCBSI3b,
ANTOPUTMBI
JIOKa3aTeJIbCTB U
penieHus 3aaa4y

Pemrate 3agauu mmo
JTUCITUTLINHE,
MPOBOJIUTH
JI0Ka3aTeNIbCTBA,
KJ1IacCu(pUIMpoBaTh U
CUCTEMAaTHU3UPOBATh
OCHOBHBIC H3y4aeMbIe
O00BEKTHI, CTPOUTH
JIOTUYECKH BEPHBIC
paccykJIeHHs

[1K-14. Crnocoben
yCTaHaBIMUBAaTh
coJiepKaTeNbHbIe,
METOJIOJIOTUYECKUE U
MHUPOBO33PEHUYCCKUE
CBS3M  TPEAMETHOMN
obnactu (B
COOTBETCTBUU C
npouiIeM U YpOBHEM
oOyueHus) co
CMEKHBIMU
HAyYHBIMU 00JIACTSIMH
WIIK-14.1. 3HaeT
pPOJIb M BO3MOYKHOCTH

OP-3. BO3BMOXXHOCTH
MIPUMEHECHHUS

OP-4. pemats 3axaun
HIKOJIBHOTO Kypca




IIPUMEHEHHUS

armapara InpeaMeTHON
001acTH B CMEXHBIX
HAy4YHBIX  00JaCTsIX,
UX METOAO0JIOIMYECKOe
U MHUPOBO33pPEHYECKOE

3HaYEHUE; HMeEeT
MIPEJICTaBICHUE 0
MEXIUCITUTITHHAPHBIX
CBSI3SX, HAyYHBIX
MeTomax CMEKHBIX
obOnacreit

HIIK-14.2. Vmeer
OTIPE/ICIIATh poIb
MOJIYYCHHBIX 3HAHHUH
JUISt CMEXHBIX
oOiacren u IS
MIKOJILHOTO Kypca,
MPUMCHSITh
MOJIy4YEeHHBIC 3HAHUS B
perieHnn

IMPUKIAAHbIX 3a/1a4d.

MOJIy4E€HHBIX
CBEJICHUH K PELICHUIO
3a/1a4 IIKOJIBHOTO
Kypca MaTeMaTHKH, a
TaK)Ke B CMEKHBIX
HAy4YHBIX 0071aCTIX

MaTeMaTHKU
MMOBLIIIICHHOM
CJI0)KHOCTH, peliaTh u
COCTaBIIATH
MpUKIaAHBIC 3a/1a4n
10 JUCITUTIINHE

2. O0beM JAHUCHHUILIMHBI B

3aY9Y€THbIX

eIMHHUIAX C

yKa3zaHueMm

KoJIn4eCTBa

aKaJjeMMYeCKMX YacoB, BbIJIeJEHHBIX HAa KOHTAKTHYI paldoTy oO0y4yalommuxcs ¢
npenoaasarejaeM (M0 BHAAM Y4YeOHBIX 3aHATHII) M HA CaMOCTOSITEJbHYH padory
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3. Conep:xxanue THCHUILUIUHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3aeiaM) ¢ yKa3aHHeM

OTBCJACHHOI'0 HA HUX KOJINYECTBA aKaACMU4Y€CKUX YaCOB U BU/10B y‘-lGﬁHbIX 3aHATHI

3.1. Ykazanue mem (pazoenoe) u omeeoennozo0 Ha HUX KOIUUECHMEA AKAOCMUUECKUX YACO8 U
6UO006 yUEeOHBIX 3aHAMUIL




KomuuaectBo yacos o hopmam
OpraHu3ay 00yueHHs
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1 cemecTp
CootBercTBUA 8 18
OCHOBHBIE AITeOpPandecKue CTPYKTYPBI 6 6
KommiekcHbie uncna 4 6
Hroro no 1 cemectpy 18 30 - 33
2 cemecTp
BekropHbie mpocTpaHcTBa 8 16 13
Jluneiinble onepaTopbl 10 14 20
Hroro no 2 cemectTpy 18 30 - 33
3 cemecTp
MHorousieHb! OT 0IHOM epEMEHHON U UX KOPHU 6 12 10
[IpuBogMMBIE 1 HENPUBOAMMBIE MHOTOYJIEHBI Haj 8 12 10
Pa3INYHBIMH MOJSIMH
MHorouseHsl OT HECKOJIBKMX EPEMEHHBIX 4 6 13
Hroro no 3 cemecTpy 18 30 - 33
Bcero no gucuun/uHe: 66 110 - 139

3.2. Kpamkoe onucanue cooepiycanus mem (pazoenos) OUcCUuUnIuHbl

Kparkoe conep:kanue kypca (1 cemectp)
1. CooTBeTcTBHA

DOneMeHTbl MaTeMaTUYECKOH JIOTHKH. MHOXecTBa U onepauuy HaJg HUMH. CBolcTBa onepanui
Ha/l MHOXXECTBAaMHM M BbICKa3bIBaHUAMHU. COOTBETCTBUS M UX BUAbl. DyHKIMH, OHEKIHH.
Komnosunun  ¢ynkuuii, obOpatumble ¢yHkiuu. bunapasle oTHomeHus. OTHOIIEHUS
HKBUBAJIEHTHOCTU U OTHOLIEHUs mopsaka. OTHOIIEHHE AENIMMOCTH B LEibIX uuciax. Kiaccel
HKBHUBAJIEHTHOCTHU U KJacChl BHIYETOB. YNCIOBBIE CPAaBHEHUSI.




2. OcHOBHBIE ajiredpanyeckne CTPYKTYPbI.

Anrebpanueckue omepanuu. llonsTHe anreOpsl Kak MHOXECTBA C alre0OpandecKuMH
omepanusiMid. 3aMKHYTOCTh MHOXXECTBa OTHOCHTENHLHO OWHapHOW omepanuu. (OCHOBHbBIC
anreOpandecKue CUCTeMbI (TPYIIBI, KOJbIA, MOJS) U UX CBOMcTBa. [lOATpyYIIbI, MOAKOIBIIA.
CpaBHuMocTb 3meMeHToB. Koibio kiaccoB BbueToB. Koo mMatpui. OnpeaenuTeny MaTpuL.
[Tonst 1 X OCHOBHBIE CBOMCTBA.

3. KommiekcHbIe Yucaa

[Tone xommIeKCHBIX yHcen. AnreOpanueckas W TpUTOHOMETpUyecKas (GopMa KOMILIEKCHOTO
yucna. Onepauuu HaJl KOMIUIEKCHBIMHM 4HcliaMu. Perenue ypaBHEHHI BTOpPOMl cCTenmeHHM Hal
[10JIEM KOMIUIEKCHBIX YHCEll. | eoMeTpruuecKoe NpeICTaBIeHNE KOMIIJIEKCHBIX YHCET

Kparkoe cogep:xxanue kypca (2 cemecTp)
1. BekTOopHbIe IPOCTPAHCTBA
BekropHble NmpOCTpaHCTBA M MOANPOCTpaHcTBa JIMHENHas 3aBUCHUMOCTh M HE3aBUCHMOCTb
KOHEYHOM CHCTEeMbl BEKTOPOB. PaHr m 0a3uc cucTemMbl BEKTOPOB. DKBUBAJIECHTHBIE CHUCTEMBbI
BEKTOPOB, CTYIIEHYATHIE CUCTEMbI BEKTOPOB U CTyNeHYaTble MaTpullbl. Panr marpunbl. Cucremsl
nuHeHbIX ypaBHeHuM. Crnocob ['aycca pemieHus cucreMm. PemieHue cucTeM JHMHEWHBIX
ypaBHeHu# 1o npasuiry Kpamepa
2. JIuHeliHbIe ONEPATOPLI M KBAJApaTHUYHbIE (OPMBI
JluneitHple omepatopbl. MaTpuilel JUHEHHBIX omepaTopoB. llepexonm ot 0Oa3uca k Oasucy.
CoOcTBeHHBIE BEKTOpbI W COOCTBEHHBIC 3HAYCHHs JIMHEHHBIX omeparopoB. [IpuBenenue
MaTpUIBl JIMHEHHOTO oOmeparopa K JuaroHaIbHOH (opme. HHTEepakTUBHBIE (HOPMEI:
COCTaBJIGHHE TECTOB, pabOTBl B MHKpOrpynmnax. buimHeiiHbIe W KBaapaTHYHBIE (OPMBL
CkanapHoe npowusBeneHue. [lpuBeneHue kBaapaTUYHONM (OPMBI K KAHOHHYECKOMY BHUY.
Kpurepuii Cunbpectpa.

Kparkoe cogep:xxanue kypca (3 cemecTp)

1. MHOro4/1eHbI OT OHOM NEPEMEHHON U X KOPHH

Konplio MHOTrOWIEHOB OT OJHOM NEPEMEHHOW Haja mojeM. Teopus IENMMOCTH B KOJbIE
muorowieHoB. HOJl u HOK oT nByX u HeCKOJIBKUX MHOTOWICHOB. [Ipmioxenue Kk n30aBiIeHUIO
OT UppPalMOHAIBHOCTH B 3HaMeHatene. KopHu ypaBHeHuil. PemeHue ypaBHEHHMH TpeTbed U
yeTBEpTOi crenenu. Teopema besy, cxem ['opuepa. HTepakTHBHas hopma: cOpeBHOBAHUE,

2. IlpuBoanMBIC U HENPUBOAMMBIC MHOTOYICHBI HA/l PA3JIHYHBIMH OJISAMH

HenpuBoaumbie MHOTOWIEHBI HAJl pa3JIMYHbIMU NOJIAMHU. HenpuBoaumblie KpaTHBIE MHOKHUTEIIN.
Anrebpanyeckass 3aMKHYTOCTh IIOJISI KOMIUIEKCHBIX uMcen. HenmpuBoaumble Haj mosieM
JICHCTBUTEIIBHBIX YMCE MHOIOYIEHBI. PallMoOHanbHbIe U JEHCTBUTENIBHBIE KOPHH MHOIOUYJIEHOB.
[IpubmmxeHHble METOABI HaxoXJeHus kopHeW. WHrepaktuBHas ¢dopma: pabota B
MUKpOTrpyImmnax, padoTa ¢ KOMIbIOTEPHBIMU ITPOrpaMMaMH.

3. MHOro4/1eHbl OT HECKOJIbKHX NepeMeHHbIX

Kosbllo MHOTOYJIEHOB OT HECKOJBKMX MepeMeHHbIX. Jlekcukorpaduueckuii MopsaoK.
CHuMMeTpUYECKHE MHOIOWIEHBI, 3JIEMEHTAPHBIE CUMMETPUYECKHME MHOTOUYJIEHBI. BbIpakeHue
CUMMETPUYECKMX MHOTOYJICHOB 4Yepe3 3JeMeHTapHble. VMHTepakTHBHas (opma: COcTaBIECHUE
TECTOB



4. IlepedyeHb Yy4eOHO-METOAMYECKOro o0ecrevyeHUs JIA CAMOCTOSITEbHOH PadoThl
o0y4yaimmxcs Mo AUCHUILIHHE

CamocrosrenbHas padoTa CTyICHTOB SBJIAETCS 0c000i (opMOii opraHu3anuu y4eOHOro
npolecca, MPEACTaBIAIOMmAs Co0OM  IUIAHMPYEMYIO, MO3HABaTeNbHO, OPraHMW3alMOHHO |
METOJIMYECKH HAIPABIAEMYIO JESTEIbHOCTh CTYJEHTOB, OPUEHTUPOBAaHHYIO Ha JIOCTH)KEHHE
KOHKPETHOTO  pe3yJbTara, OCYIIECTBISIEMYl0 0€3 TpsAMOW  TOMOIIM  IPEroJaBaTels.
CamocrosTenbHas paboTa CTYJIEHTOB SIBISIETCS COCTaBHOM 4acThlo yuyeOHOH paOoThl U MMeeT
LENBI0 3aKpeIyIeHUe W YriyOJeHue MOJydYeHHBIX 3HAHWA M HaBBIKOB, ITOMCK U MPHOOpETeHne
HOBBIX 3HaHUI, a TAK)KE BBINOJIHEHUE YUEOHbIX 3aJaHUH, IOJTOTOBKY K MPEACTOSIIUM 3aHIATUAM
u 9Kk3ameHy. OHa mpexycMaTpuBaeT, Kak MpaBWilo, pa3paboTKy pedepaToB, HamUCaHUE
JIOKJIaJIOB, BBIIIOJIHEHHE TBOPYECKHX, MHAMBHUIYAlbHbIX 3a/JlaHUM B COOTBETCTBUHU C y4eOHOM
IpOTpaMMOil (TeMaTHYECKUM IIIAHOM U3YUYCHHS AUCHUIUIMHBI). Tema ajis Takoro BBICTYIUICHUS
MOJKEeT OBITh NpEeJIOKEHA IpernojaBaTeaeM WM HU30paHa caMMM CTYJEHTOM, HO MaTrepuall
BBICTYIUICHUSI HE JOJDKEH NyOIMpoBaTh JIGKIMOHHBIA Martepuan. PedepaTuBHbI MaTepuai
CIIy’)KUT JIOTIOJIHUTEJIBHOW MH(poOpManued s paOoThl Ha NPAaKTUYECKUX 3aHATHAX. OCHOBHas
IeJTb JAHHOTO BHA pabOTHI COCTOUT B OOYUEHHH CTYACHTOB METOJIaM CaAMOCTOSITEIIHHON paObOTHI
¢ yueOHbIM MaTepuasioM. J[Jsl OJHOTHI YCBOEHUS TEM, BBIHECEHHBIX B NPAKTHUYECKUE 3aHSTUS,
TpeOyercst pabora c mepBoucTOYHMKaMu. Kypc mpemycMmarpuBaeT caMOCTOSATENBHYIO pPadoTy
CTYACHTOB CO CleLUalbHOM JuTeparypoil. CieyeT OTMETUTb, YTO CaMOCTOsTeNbHas padoTa
CTYZICHTOB PEe3yJIbTaTHBHA JIUIIb TOT/A, KOT/Ia OHA BBIOJIHIECTCS CUCTEMAaTHYECKH, TUIAHOMEPHO
U 1IeJICHAIIPABIIECHHO.

3amaHus  UIE  CaMOCTOATENBHOM  pabOThl  NPEAYCMAaTPHBAIOT  HCIIOJIB30BaHUE
HEOOXO/JUMBIX TEPMHMHOB WU MOHATUH 1O mpobiematuke Kypca. OHHM HaleIMBAalOT Ha
IPAKTUYECKYIO0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepualia, IOUCK OuOaumorpaduyueckoro
MarepHaja U 3JIeKTPOHHBIX UCTOYHUKOB HH(OpPMALUY, WUTIOCTPATUBHBIX MaTEepUaoB. 3alaHus
0 CaMOCTOSITEJIbHOM paboTe HaroTcs IO TeMaM, KOTOpble TPeOYIOT IOTOIHUTEILHON
MPOPabOTKHU.

OO0mmii 00BeM CaMOCTOATENBHOW pPAa0OTHI CTYACHTOB MO AMCUUIUIMHE BKIIIOYAET
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATENbHYIO paOOTy CTYAEHTOB B TEUEHHE CEMECTpa.

AyIuTOpHAs CaMOCTOSITENbHAS paboTa OCyIIecTBIsAETCs B ()OpME BHITIOTHEHUS TECTOBBIX
3aJaHuii, Kelc-3a/1a4y, NHCbMEHHBIX IPOBEPOYHBIX PAOOT MO AUCHUILIMHE. AyIUTOpHas
camocTosiTeNbHas pabora obecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, KEWC-3a1ay IO pasjeam
JUCLUTUIMHBL.

BHeayauTopHasi camocTosTebHas padoTa ocynecTBiIseTcs B hopMax:
- IOJITOTOBKU K YCTHBIM JI0KJIa/1aM (IIOArOTOBKa pedepaTos);
- peleHue 3a1a4 (JOMAIIHUX 3aJIJaHUi) M0 U3y4aeMbIM TeMaM;
- BBITIOJIHEHHUE TPYIIIOBBIX HHTEPAKTUBHBIX 33 IaHHIA.
Kontponbnas padora Ne 1 (1 cemectp)
[TpumepHBIif BapuaHT KOHTPOJIbHOU paboThl Ne 1

1. BoIsACHUTB, CIIpaBeIIMBO JIM PABEHCTBO

A\(B\C) = (A\B)\C
2. BBISICHUTB, SIBIISIETCS JTH OMHAPHOE OTHOIICHUE P OHO pe(IIeKCUBHBIM, CAMMETPUYHBIM,
TPaH3UTUBHBIM, aHTHPE(ICKCUBHBIM, aHTUCUMMETPUIHBIM, OTHOIIIEHUEM SKBUBAJICHTHOCTH
(ecnm ma, TO HAWTH KIIACCHI SKBUBAICHTHOCTH, HA KOTOPHIEC JAHHOE OTHOIIIEHHE pa30nuBaeT
MHOXECTBO JICHCTBTENBHBIX YHCEI), OTHOIIEHUEM MOpsAKa (CTPOroro Mopsijika, JMHEHHOTro
nopsiika)?

m p n <> 9m — n kpatHo 4.
3. OxapakTepu3syiiTe COOTBETCTBUs U HaiauTe komnosuimu fg u gf a) xfy & y = X2+ 1; 0) Xgy
<> CcoSy = COSX



4. BBISICHUTB SIBIISETCS JTU MHOYKECTBO LIEJIBIX YMCEN KPATHBIX 7 TPYIIONH OTHOCUTEIBHO
CJIOKEHHSI, TPYNIONH OTHOCUTENIbHO YMHOKEHUS, KOJIBLIOM, IosieM?

Kontponbnas padora Ne 2 ( 1 cemectp)

1-i

S| —————— o
919 \/g U pe3yJIbTaT 3aMucaTh B TPUTOHOMETPUYECKOH Gopme.

1. BeruuciauTs KopeHb

2. 'eoMeTpHYECKH OMUCATh MHOYXKECTBO KOMIUIEKCHBIX YHCEI Z, ISl KOTOPBIX | Z — 1| = 6.
3. BeIpa3uthb c0S5X uepe3 COSX u SinX.
4. HaiiTu Bce KOpHU ypaBHEHUS x*+x3+ 1.

Kontponsnas padora Ne 3 (2 cemectp)

Jlokazatb, uYTO MHOXeCTBO BekTopoB Buma {(a, 20+B, 3o+3B}, o,feR} sBusercs
MOJIIPOCTPAHCTBOM TpocTpaHcTBa V3. HaliTi 6a3uc moampocTpaHcTBa U JOMOJIHUTH 3TOT 0azuc
70 6a3uca BCero npocTpaHCTBa.

2. BbIsICHUTDB, SBISETCS JIM JIaHHBIM omepaTop JUHEHHBIM. Eciu 3TO BO3MOXKHO, HAWTH €ro
MaTpHlly, COOCTBEHHbIC 3HAUEHHs U MHOXECTBO COOCTBEHHBIX BEKTOPOB; €CIM BO3MOXKHO
NPUBECTH MATPHUIy 3TOTO OIeparopa K JAMAarOHAIBHOMY BHIY M YKa3aThb COOTBETCTBYIOIIUI
6azuc:

a) A(X1, X2, X3) = (X1 + X2 + X3, X1 + X7 - X3, X1 - X2 + X3)

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

KonTponbras padorta Ne 4 (3 cemectp)

[TpumepHBIif BApUaHT KOHTPOJIBHOM PabOThI:
1.Haittu HOJl u HOK muorounenos f(x) = x* + x> + 2x* + x +l u g(x) = x> - 2x° +x - 2 , a
TaKke moaodparb MHorowieHel O(X) u y(X) Tak, ytoO6bi HOJI ObLI mpejicTaBicH B BHIE
f(X)e(x) + 9(x)w(x).
2. PemnTh ypaBHeHue: X° - 6x° + 9x - 5 =0.
3. [IpeacraBpTe MHOTOWIEH 2x3+3x%46x-4 B BU/JIE IPOU3BEICHUS HENIPUBOJAUMBIX MHOXKHUTENEN
a) HaJ| TI0JIeM JIEHCTBUTENBbHBIX YHCelT; 0) HaJ 1M0JIeM KOMIUIEKCHBIX YHCE.

Ilpumepnvie memol pegpepamos

1 cemecmp
. bByneBs! anre6psr
. I'pynmsl 1 anredpsl MaTpuIl
. Koneunsle rpynmsl
. OBpasyrolye 31eMeHThI TPy
. Anrebpandeckue OCHOBBI TEOPUHU KOJUPOBAHUS
. [IpuMeHenns Teopuu Tpymni
. I'pynnel I'anya n mons [Nanya
. IlpumeHeHune KoJel] KJIacCOB BBIUETOB B KOMITBIOTEPHOI anredpe
. Teopus npeacTaBiieHus TPYMI U €€ MPUMEHEHUE B PU3UKe

2 cemecmp
Omneparopbl MPOEKTUPOBAHUS B KOHEYHOMEPHBIX TPOCTPAHCTBAX
YHuTapHble onepaTopbl B KOHEUHOMEPHBIX MPOCTPAHCTBAX
Conpsik€HHBIE U CAMOCONPSKEHHBIE OMIEPAaTOPhl B KOHEYHOMEPHBIX MPOCTPAHCTBAX
[TonunuHeiHble QYHKIMU U TEH30PbI
KoneunomepHble MpocTpaHCTBa ¢ MEPEMEHHBIM 0a31coM

O 0 J1 U A WRN

asrwONE



. JIBOWCTBEHHbIE TEOPEMbI TMHEHHOM anredpsl

[TpakTrueckure mpuMeHEeHUs] COOCTBEHHBIX 3HaUYECHUW JTMHEHHOTO oIrepaTopa

['pynmsl ¥ anreOpsl IUHEHHBIX OTIEPaTOPOB

. HopMBI 1 cUHTYJISIpHBIE UnCIIa TMHEWHBIX ONIEPATOPOB B KOHEUHOMEPHBIX ITPOCTPAHCTBAX

Nl JENop

3 cemecmp

1. Kpurepuii Kponekepa HENpUBOJUMOCTH MHOI'OWICHOB HaJl IIOJIEM PALIMOHATIBHBIX YHCEI
2. Kputepuii Dii3eHI1Te i Ha HEIPUBOAUMOCTH MHOTOWIEHOB HAJl II0JIEM PAallMOHAIBHBIX YHCET
3. Pa3noxxeHue Ha MHOXMTEIM MHOIOWIEHOB OT HECKOJIBKUX MEPEMEHHBIX
4. Pa3pemiuMocTh ypaBHEHUH B KBaJIpaTHBIX pajuKaliax
5. Pa3zpemmMocTs 3aa4 Ha MOCTPOEHHUE € IOMOLIBIO LIUPKYJIS U TMHEHKU
6. [Tons anya
7. Metoibl paboThI ¢ anredpandeckuMu UPPaLUOHATbHOCTSIMU
8. IlpuMeHeHue Teopruy MHOTOUIEHOB B KOJIUPOBAHUU.
9. uarpammbl HproTOHA M X TPUMEHEHMUSI.
I'pynnoBoe nuTepakTuBHOe 3aganue 1.
CocraBieHue TecTa 110 OJHOMY U3 Pa3JIesIoB ajureopsl
[Tpu nomoru cuctemsr Moodle (http://do.ulspu.ru), mubo ar0060# Apyroit mporpamMmel Mo
BbIOOpPY MUKPOTPYIIIION CTYAEHTOB COCTABIISIOTCS § TECTOBBIX 3aJaHUN IO OJJTHOMY U3 Pa3/eoB
Kypca
BapuanTsr:
Jlornueckue onepanun
MHoxecTBa 1 onepaly Hajl HUMH
JlexapToBbI IPOU3BECHHUS] MHOXKECTB
Bunapr coorBeTcTBUM
ITepecTaHOBKM M TOACTAHOBKHU
['pynmsl, KoJblia, N0
Matpubl 1 onepanuu HaJl HUMU
CucreMbl TUHENHBIX YpaBHEHUN
BexTopHbIe pOCTpaHCTBA U OAIPOCTPAHCTBA
0. JIuneiiHble onepaTopbl
11. KomrmieKkcHbIE YKciia U OTIepalluy HaJl HUMHU
12. I'eomeTpuyeckoe npeacTaBiIeHue U TPUTOHOMETpUYecKas hopMa KOMITJIEKCHOTO YucIia
13. buHapHBIe OTHOIICHHS U UX BHJIBI
14. Knaccel BEIYETOB
15. Kitaccel cMeXHOCTH TPYMIIBI IO TOJATPYIINe
16. LluxmyecKue rpyIisl
17. HOJl » HOK MHOro41eHOB
18. Cxema I'opuepa
19. Teopema Buera
20. KpaTHble MHOXKUTEIT MHOTOUYJICHA
21. KopHH MHOTO4JIEHOB
22. [TpuBOAMMOCTH MHOTOWICHOB HaJl PA3TMYHBIMA TOJISIMH
23. MHOro4IeHbl OT HECKOJIBKHX MEPEMEHHBIX
24. CuMMeTpruiecKre MHOTOUJICHBI
25. CucteMbl HeTMHEHHBIX ypaBHEHUN

BOoo~NoORWNE

Hnsa camocmoamenvHoii n0020MO6KU K 3aAHAMUAM NO OUCHUNIUHE PEKOMEHOYem s
UCROJ16b308aMb yUeOHO-MemOoOuecKue Mamepuaisl:


http://do.ulspu.ru/

1. I'myxoa  H.B., I'pummua  C.A,, EpemeeBa  A.H., Kypenesa  T.H.,
PaneeB C.M., YepeBatenko O.1. Anredpa. Yacts 1.OcHOBHI BhIcIIeH anreOpsl. YueOHoe
moco6ue. — YiabsiHosck, PI'bOY BO, 2017. - 30 c.

2. I'myxoBa H.B., UepeBatenko O.U., ['pummna C.A., bapunosa 1.B., Kypenesa T.H.
Anrebpa. Yacts 3. OcHOBBI anredpandeckux CTpyKTyp: yueOHoe nocobue. / I'myxoBa

H.B., Yepearenko O.U., I'pumnna C.A., bapunoBa 1.B., Kypenesa T.H. — YibsiHOBCK:
®OI'BOY BO «YulI'TlY um. M. H. Viueanosay, 2017. — 26 c.

3. I'myxoBa H.B., UepeBatenko O.U. Anre6pa. UacTts 4. Anrebpa MHOTOWICHOB Y ueOHOE
nocobue. — Yuegaosck, ®I'bOY BO, 2017. — 42 c.

4, KapmioBa C.A. Anre6pa u Teopust uncen. YacTte 1. opraHu3aiimoOHHO-METOIUYCCKHE
MaTepuaibl A CTYI€HTOB 3a0YHUKOB. — YIIbsiHOBCK, YII'TIY, 1998. — 24 c.

5. Nneszoa J1.3. Anrebpa u Teopus uncesn. HacTp 2. OpraHu3aliiOHHO-METOINYECKHEC
MaTepHabl I CTYACHTOB 3a04HUKOB. — YJIIbIHOBCK, Yl TIV.

6. boromonosa 1.B., Uneszoa J[.3. Anrebpa u Teopus uncen. Yacts 4. opraHu3aiimoHHO-
METOIUYECKUE MAaTePHAIIBI ISl CTYICHTOB 3209HUKOB. — YIIbsHOBCK, YL TIY, 1999. — 24
c.

7. I'myxos B.I1., Unes3oBa /1.3. 3amauyHuK-NIpakTHKYM 10 anredpe u Teopuu yucen. Yactob
|. — Yapsnosck: Yal'TlVY, 1996. — 58 c.

8. NnesazoBa [1.3. 3agauHuK-TIpaKTUKYM I10 ayiredpe u Teopuu uncen. Yacts 2. —

Viesgaosck: Yal'TIV, 1999. — 36 c.

5. HpnMeprle OLCHOYHBIC MAaTEpuajJdbl JIdA TIPOBCACHUA TEKYLICIr0 KOHTPOJIA
ycnneBaeMoCTH U HpOMe)KyTO'—lHOﬁ aTrecralumn oﬁyqamumxca no JTMCUHUIIJINHE

Opranu3anus ¥ NpoBeicHUE aTTeCTAllMH CTYAEHTA

®I'OC BO B coorBercTBUM ¢ HpuHUMNAMu bonoHckoro mporuecca OpHEHTHUPOBAHbI
IPEUMYLIECTBEHHO HE Ha cooOlleHue o0yyaroleMycs KOMILJIEKCa TEOPETUYECKUX 3HAHUM, HO
Ha BBIPA0OTKY y OakangaBpa KOMIETCHIIUN — IMHAMUYECKOTr0 Habopa 3HAaHUN, YMEHUM, HABBIKOB
U JINYHOCTHBIX Ka4yecTB, KOTOPBIE MO3BOJIAT BBIMYCKHUKY CTaThb KOHKYPEHTOCHOCOOHBIM Ha
PBIHKE Tpy/Ja ¥ YCHEIIHO NpOo(eCCHOHAIBHO PEaTn30BbIBATHCS.

B npouecce onenku 6akainaBpoB HEOOXOANMO UCIIONB3YIOTCS KaK TPAaJULMOHHbIE, TaK U
MHHOBAIIMOHHBIE THUIIBI, BUABI U (POpMBbI KOHTpOJsA. IIpu 3TOM MOCTENEHHO TpaaUIMOHHbBIE
CpPEACTBa COBEPILUCHCTBYIOTCSA B pPYCI€ KOMIIETEHTHOCTHOIO IIOJIXO0Ja, a WHHOBAIL[MOHHBIE
CpezcTBa aIalTUPOBAHBI JJI IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IPAKTHUKE.

Ileab npoBeaeHHs] aTTeCTAIMM — IPOBEpKAa OCBOECHHs 0OPa30BaTENbHOW MPOTrpaMMBI
JUCLUIUIMHBI-IPAKTUKyMa yepe3 cOpMUPOBAHHOCTH 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpome:xkyToyHas aTrTecTalMs OCYLIECTBIICTCS B KOHLE CEMECTpa M 3aBepllacT
WU3y4YEHUE IUCLUIUIMHBL, IOMOTaeT OLEHHUTHh KPYIHBIE COBOKYIHOCTH 3HAaHWW W YMEHUH,
(dopMHpOBaHUE ONPEAEICHHBIX KOMIIETEHIIHH.

OLEeHOYHBIMM  CPENCTBAMU TEKYIIETO OLCHUBAHUS SBJSIIOTCSA: JOKJIAJA, TECThl 11O
TEOPETUYECKUM BOIpOCaM JUCHMIUIMHBL, 3alUTa TpakTUdeckux pador u T1.n. KoHTponb
YCBOEHHS Marepuajla BEIETCS PpEryspHO B TEYEHHE BCErO0 CEMECTpa Ha MPaKTHYECKHX
(ceMuHapcKuXx, 1a00paTOPHBIX ) 3aHATHUSAX.

No CPEJACTBA OIIEHUBAHMUA, OO6pazoBaTenbHBIC

H/H HCIOJIb3YyEMbIC JId TCKYIIETO OLICHNBAHUA IMOKa3aTeIsd pGSyJIBTaTBI JIUCIUATUTUHBI
(1)0pMI/Ip0BaHI/IH KOMIICTCHIIMH

OueHouHble cpencTBa JUIs Tekylneii arrecranun | OP-1. 3HaeT OHOBHBIE ITOHSTHSA
OC-1 KontponwHas padora Ne 1 JTMCHMITINHEL, ONpENCIICHU,
OC-2 KontpomnbHas pabora Ne 2




OC-3 KonTposbHas padota Ne 3

OC-4 KontponbHas pabota Ne 4

OC -5. BeicTymenue o pe3ysabTaTam
IPYIIIOBOTO HHTEPAKTUBHOTO 3adaHus 1
OC-6. BeicTymuieHue 1o pe3yjabTraram
IPYIIIOBOTO MHTEPAKTUBHOTO 3a7aHus |
OC-7. CocraBieHue TECTOB

arrecTauuu
3a4eT (IK3aMeH)

OuneHoyHbIe CPeACTBA JJIs1 IPOMEKYTOYHOM

OC-8 Dk3ameH B (hopMe yCTHOTO cobeceTIoBaHuUs

COACPIKATCIIBHOC 3HA4YCHHC
TCPMHUHOB u ux B3aMOCBA3b,
AJIrOPpUTMBI J0Ka3aTCJIbCTB n

pelieHus 3a1a4y
OP-2. Pemaet 3amauu mo
JTUCHUIIIUHE, TPOBOIUTH
JI0Ka3aTeNIbCTBa, KIIAaCCH(PUITUPOBATh
Y CUCTEMAaTU3UPOBATh OCHOBHBIE
H3y4aeMble 0OBEKTHI, CTPOUTH
JIOTUYECKH BEPHBIC PACCYKIACHUS
OP-3. 3HaeT BO3MOKHOCTH
MIPUMEHEHHUSI IOJTYYEHHBIX CBEICHUI
K PEIICHUIO 3a/1a4 IIKOJIBHOTO Kypca
MaTEMAaTHUKH, a TAKKE B CMEKHBIX
Hay4YHBIX 001acTsIX

OP-4. ymeer pemiarsb 3a1a4u
HIKOJILHOTO Kypca MaTeMaTUKH
MOBBIIIEHHON CI0KHOCTH, pelaTh U
COCTABJISITh IPUKJIAJHBIC 33]1a4H 110
THACIUIUIMHE

oMW

7.
8.

9

Omnucanue OILEHOYHBIX CPEJACTB U HEOOXOJUMOIo 000pyHOBaHMS (JIEMOHCTPALMOHHOTO
MaTepuana), a TaK JK€ HpOUEAypbl U KPUTEPUU OLIEHUBAHUS HWHAMKATOPOB JOCTHIKEHUS
KOMIIETEHIIMH Ha pa3IMyHbIX dTarnax ux GOpMHPOBAaHUS B MPOLIECCE OCBOEHUS 00pa3oBaTEIbHON
nmporpammsel  InpeicrtaBieHbl B (DOHJE OLIGHOYHBIX CPEACTB JUIA  TEKYLIETO KOHTPOJIA
yCIIEBAEMOCTH M POMEKYTOYHOM aTTECTALUU 110 JUCLMILINHE.
Mamepuanwi, ucnonv3yemoie 014 meKyuye20 KOHMPOJA YCneeaemocmu
odyuarowuxca no oucyuniune
Marepuansl Juist Opraiu3aliy TEKYIIEH aTTECTAllUU IIPEICTABIICHBI B I1.5 IPOTPaMMBI.

Mamepuansl, ucnoyb3yemole 015 RPOMENCYMOUHO20 KOHMPOIS YCRE8AEMOCHU
oodyuarowuxca no oucyuniune

IIpuMepHBbIH NepeYeHb BONPOCOB K IK3aMeHy

1 cemecTp

Beicka3piBaHus W omepanMu HajJ HUMM (OTpHUIIAHUE, AW3BIOHKINS, KOHBIOHKIIHA,
UMIUTMKAIMS, SKBUBAJIICHIUs ). TaOInIIbl HCTUHHOCTH, IPOCTEHIINE CBOWCTBA.

PaBHOCHIIBHOCTB
IIPUMEPBL.

bopMyn  JOTMKH

BBICKaSBIBaHI/II\/’I,

TaBTOJIOTUHU, TIPOTUBOPCUUA,

HpeI[I/IKaTBI " Oo1Iepalvi Hal HUMH. OnepauHH HaBCIIHMBAHUA KBAHTOPOB.

Omnepanun HaJ MHOKECTBAMH, X CBOICTBA.
CootBeTcTBUS (OIpeeieHUE, BUIbI, TIPUMEPHI).

OO0paTHOE COOTBETCTBHE, CBOMCTBA OOPATHBIX COOTBETCTBMM, OIpenereHre o0paTuMoit

(byHKLINH, KpUTEpUi 0OPaTUMOCTH.

KoMIto3umus cooTBETCTBHM U CBOMCTBA KOMIIO3UIIUH.
OyHkus, Oueknus, TOXISCTBEHHOe oToOpakeHue. [Ipumepsr u cBoiicTBa. Omnepanus

KOMIO3UINH (YHKINH.
IlepecTaHOBKM M TIOJICTAHOBKHU

10. YeTHOCTH MOICTAaHOBKHA
11. [IpousBeaeHNE MOACTAHOBOK U 0OpaTHBIE TO/ICTAaHOBKH. [I[puMeHeHe B MHQOpPMATHKeE.
12. burapHbIe OTHOIICHHMS, BUJIBI TPUMEPbl. OTHOIIICHNE SKBUBAJICHTHOCTH.




13.
14.
15.
16.
17.

18.

19.

20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

35.

36.

37.

38.

39.

OTHoO1IEHUE SKBUBAJIECHTHOCTHU. Kitacchl 35KBUBaJIEGHTHOCTH.
3aaHue OTHOILIEHUS YKBUBAJIEHTHOCTH C MIOMOILBIO pa30MEeHHsI MHOXKECTBA Ha YacCTH.
3ananue pa3OMEHHsI MHOXKECTBA C TIOMOIIBIO OTHOIICHUS S5KBUBAJICHTHOCTH.
CpaBHEHHUS C OTHOM HEU3BECTHOM.
OTHoleHnEe MOpAJIKA, ONpPENEICHUE CTPOrOoro IOpsijiKa, JUHEWHOTO IMOPSAIKaA, BIIOJIHE
YIOPSA0YEHHOTO MHOKECTBA, IPUMEPBI.
[Tonstue o HambosblIeM, HAUMEHBIIEM, MAaKCUMAIbHOM W MUHUMAJIBHOM JIJIEMEHTAX.
Jloka3aTenbCcTBO €IMHCTBEHHOCTH HAauOOJIbIIEr0 U HAMMEHBIIIETO AJIEMEHTOB.
Onpenenenne OMHAPHOHN OIEpaIly, MOJYTPYIIB, MOHOWIA, HEHTPAIILHOTO JJIEMEHTA,
CUMMETPUYHOTO 371eMeHTa. CBOICTBA HEUTPAIBHBIX U CUMMETPUYHBIX 3JIEMEHTOB.
['pynmbl, KOMMYTaTUBHBIE TPYIIIIBI, pUMEpbl. CBOMCTBA IPYIIIL.
Omnpenenenue NOArpymnbl, npuMepsl. Jloka3aTeabCcTBO KPUTEPHS MOATPYIIIIHL.
Konpua (ompenenenue, mpuMepbl, MPOCTEHIIME CBOWCTBA, CBSI3aHHBIE C Olepaluein
YMHOXKCHHS ).
Omnpenenenue noakombia. JlokazaTelbCTBO KPUTEPHUS MOJKOJbLIA.
Konb110 K1accoB BBIUETOB.
Kousbio matpui.
Onpenenurenu MaTpuil
OOpaTHble MaTpPHULIbI
MatpuuHbie ypaBHEHUS
[Ipumenenue MaTpuIl B SKOHOMHUKE.
Omnpenenenue nos, NPOCTEHIINE CBOWCTBA, IPUMEPHI.
Onpenenenue noamnos, 10Ka3aTeIbCTBO KPUTEPUS OO, IPUMEPBI.
[Tonie KOMIUIEKCHBIX YUCEIL.
Anrebpanueckasi popMa KOMIUIEKCHOTO yuciia. OHO3HAYHOCTh MPEICTABICHHS YHCIIA B
anredpanveckoit hopme.
OmnpeneneHue KOMILIEKCHO-cONpskEHHOro uucia. [Ipocreiimne cBoiicTBa onepanuu
KOMIUIEKCHOTO COMpshKeHHs. ApudMeTHdecKre NeiCTBUS Hall KOMIUIEKCHBIMU YHCIaMH
B anreOpandeckoit popme.
OrnpezneneHne M T€OMETPUUYECKUNM CMBICT apryMEHTa M MOAYJSl KOMILJIEKCHOTO YHCIIa.
['eomeTprueckoe mpencTaBIeHHE KOMIUIEKCHBIX YHCEN B JIEKapTOBOW U TOJSPHOM
CUCTEME KOOpJUHAT.
Anrebpanyeckasi 1 TpUroHOMeTpU4yecKas (GopMbl KOMIUIEKCHOTO yuciia. @opMysibl CBSI3U
Mexny HuMH. [Iprmeps! epexoaa oT oaHON (GOPMBI 3alUCH K IPYTOH.
Tpuronomerpuueckass ¢popmMa KOMILJIEKCHOTO YHMCIIA, YMHOXKEHHE M JEJIC€HHE 4YHCEeT B
TpUTOHOMETpHUECKol Qopme (¢ T0Kka3aTenscTBOM), hopMyna Myaspa.
KomnuiekcHble KOpHM M3 €AMHMIBI KaK MYJIbTUIUIMKATHBHAs TpyIIa, OIpeneieHHe
epBOOOPA3HOT0 KOPHS U3 €AUHUIIBI.
Kopau n-oii cremneHu M3 KOMIUIEKCHOTO 4ucia. BeiBog QopMynbl uisl WU3BIECUEHUS
KOMILJIEKCHBIX KOPHEH, IPUMEPBHI.
2 cemecTp
1. Marpuibl 1 onepanuy HajJ HUMU (CBOMCTBA omepaluii, mpumepsl). Konbiio matpui.
2. TlepecTaHOBKHM M TIOACTAaHOBKH.
3. Ompenenutenb KBaapaTHON MaTpUIlbl (OMpeneieHrne, BBIYUCIECHUE ONpeaeTuTeNen
0 OMpeJieieHnIo, o npasuiay Capproca)
4. Teopema O pa3OKEHUHU OIpPEACNIUTENss MO CTPOKE WM CTONOIY. Brrumcnenue
OTIPEICTUTEISI IPU TTOMOIIX PA3JI0KEHHS TI0 CTPOKE HIIA CTOJIONY (TpuMep).
5. OcHOBHBIE CBOWCTBa ompenenuteneii (¢ JokazarenbcTBamu).  [Ipumepsr
BBIYHCIICHUS ONPEIEIUTENS IPU TOMOIIN OCHOBHBIX CBOWCTB.
6. OOparnas wmarpuma. Dopmyna s BbIYHCIEHUS OOpaTHOW MaTpUIlEI ¢
JloKa3arenbcTBOM. [Ipumep.
7. Tlpasuno Kpamepa.



No o

10.
11.
12.

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

20.
21.
22.
23.

24,

o

Bexropusle mpoctpancTsa. [Ipocreiimne cBONCTBa, IPUMEPHI.

9. TloampocTpaHCTBa, KPUTEPUM MTOIITPOCTPAHCTBA, TPUMEDPHI.

10. Panr maTpuiisl 1 CUCTEMbI BEKTOPOB. [IprMep BBIYMCIICHUS paHTa.

11. Cuctembl JMHEWHBIX YPaBHEHHUH, HOHATHS O COBMECTHOCTH, OINpPEAEIEHHOCTH

CHUCTEM, OKBUBAJICHTHOCTH, QJICMCHTAPHBIX Hpeo6pa30BaHH51x CHUCTCM.
[IpeioxkeHue O MOBEJCHUM CHCTEMBbl JIMHCHHBIX YpaBHCHHUH IPH JIEMEHTapHBIX
peoOpa3oBaHUsAX.

12. Teopema Kponekepa — Kamemm. Cnoco6 ['aycca pemieHHs CHUCTEM JIMHEHHBIX
ypaBHeHHH. [ToHsATHE 00 001IEM U YaCTHOM PEIICHUN CUCTEMBI.
13. CucteMbl JNMHEWHBIX YpaBHEHHM, MOHATUS O COBMECTHOCTH, OMNPEICIEHHOCTU

CHUCTEM, OKBUBAJICHTHOCTH, QJICMCHTApPHBIX Hpeo6pa30BaHH51x CHUCTCM.
[IpemioxeHue 0 MOBEJCHUM CHCTEMBI JIMHEHHBIX YPaBHEHUI HPHU AJIEMEHTapHBIX
peoOpa3oBaHUsAX.

14. JIuneiitaple omepatopbl (ompeneicHUue, NPUMEPbl JIMHEHWHBIX M HEJIMHEHHBIX
OIIEepaToOpOB, 3aJaHHBIX B KOOPIMHATHOW (opme). MarpuyHas Gopma JTUHEHHBIX
OIIepaTOpOB.

15. Co6cTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHUS JIMHEHHOTO OmepaTopa.

3 cemecTp.

IIpuMepHBIii IepeYeHpb BOIIPOCOB K dK3aMEHY
KommekcHble yucna, TpuroHoMmerpuyeckas (opmMa KOMIUIEKCHOTO 4MCia, U3BJICUCHHE
KOpHEH U3 KOMIUIEKCHBIX YHCEIL.
Konbuo MHOrouneHoB ot oxHOM HeusBecTHOM. CreneHs MHorowieHa. CBoiicTBa
CTEIICHEH.
Teopema 0 fesIeHnN ¢ OCTaTKOM B KOJIbLIE MHOTOWIEHOB HaJl M0JIEM. AJITOPUTM JEIICHUS.
IIpumepsl.
OTHolIEeHHE JEIMMOCTH B KOJbLE MHOTOWIEHOB Haja mojeM. CBONCTBAa OTHOLICHMS
JEIIUMOCTH.
Haubonbmmuii o6umii nenurens (HO/) nByx MuorouneHoB. Anroput™ EBkinuaa.
Teopema o cymectBoBanuu U equHcTBeHHOCTH HO/I.
CpoiicTBa Haumbousbliero oOHIEro JenuTens ABYX MHOTOWIEHOB. B3aumHO mpocTeie
MHOTOYJIEHBI U UX CBOICTBA.
Haunmensiiee ob1ee kpatHoe AByX MHorowieHoB. @opmyna ceszu mexay HOJ[ u HOK.
[TpuBoMMBIE U HEMPUBOAUMBI MHOTOUIEHBI M UX CBOMCTBA.
Kopenb MHOTrOwIeHa. Teopema be3y u cieacTBus us Hee.
KpatHble kopHM MHOrO4IeHa. MEeTO1 Hax0KIeHNsI KPATHBIX MHOKHTEIIEH.
Teopema o wuymcne KopHed MHorouieHa. HeoOxoaumoe U JIOCTaTOYHOE YCIOBHE
pPaBEHCTBAa MHOTOUYWIEHOB HaJl OECKOHEUHOM 00J1aCThIO LIEJIOCTHOCTH.
Jlenenne mHorouneHa Ha aBywieH. Cxema ['opHepa.
Pa3nosxenne MHOTOUJIEHA 110 CTEMEHsM (X — a) C TIOMOIIBI0 cXeMbl [ opHepa.
OcHoBHas Teopema aiaredpsl U CIEACTBUS U3 HEE.
Teopema Buera.
Pemenue ypaBHenwuii 3-ii crenenu cnoco6om Kapnano.
Pemenue ypaBuenuit 4-it crenenu ciocooom deppapu.
CBOIiCTBO HEBEUIECTBEHHBIX (KOMIUIEKCHBIX) KOPHEH MHOro4YjeHa ¢ JEHCTBUTEIbHBIMU
KO3 UIIMEeHTaMH.
ITpuBoIMMBIE N HEMPUBOAMMBIE MHOTOUWIEHBI HAJl IOJIEM JI€HCTBUTEIBHBIX YUCEIL.
Teopema 0 pallMOHAIBHBIX KOPHSIX MHOTOUIEHA C IeNIbIMHU K03 pUIIMeHTaMu.
TeopeMsl 0 LeNbIX KOPHSAX MHOTOWIEHOB HENbIMU K03 pHLineHTaMu.
[IpuBoguMBIE W HENPUBOAWMBIE MHOTOWIEHBl HaJ IIOJIEM pAlMOHAIBHBIX YHCEI.
Kpurepuii DiizeHmuTeiina.
BepxHue W HWKHUE TPAaHULBI TMOJOXHUTEIbHBIX U OTPULATENbHBIX JEHCTBUTEIbHBIX
KOPHEW MHOTOYJICHOB.



25. KOJ'H:I_[O MHOI'O4YJI€CHOB oT HECKOJBKUX MEPEMCHHBLIX, CTCIICHHU MHOT'OYJICHOB,
OJTHOPOJIHBIC MHOTOYJICHBI M UX CBOWCTBA.

26. Jlekcukorpagpuueckoe yrnopsroueHrue MHorowieHoB. CBOMCTBa CTapIero 4wieHa.

27. CuMMeTpuYecKre MHOTOWICHBI, CBOMCTBA ITPUMEPHI.

28. TeopemMa O NpPEJCTAaBICHHH MPOU3BOJBHOTO CHMMETPUYECKOIO MHOTOWJIEHA B BHUJC
MHOTOUWIEHA OT 3JIEMEHTAPHBIX CHMMETPHYECKUX MHOTOUICHOB.

B xoH1Ie n3yueHust JUCUUIUIMHBI TOJIBOAATCS UTOTH paObOTHI CTYIEHTOB Ha JICKIIMOHHBIX U
NPAaKTUYECKHUX 3aHATUAX ITyTEM CYMMHUPOBaHHS 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTPA.

KpnTepnn OllecHMBAHUSA 3HAHUI oﬁyqamumxca o JMCHMIIJINHE

Dopmuposanue OALILHO-PEUMUH2080U OYeHKU pabombl 00YYaAIOUUXCSL

ITocemenune Pabora Ha
Ilocemenue
N MPAKTUYECKHUX | MPAKTUYECKUX | DK3aMeH
JIEKITUI .
3aHATUN 3aHATHUAX
P 1= 15x 1=1
az0aymoBka mo | 9 x 1=9 5x 5 212 Garion 64 Gasua
1,2, 3 BHJIaM padoT OauioB Bannos
cemecTpbl | CymmapHbIit 9 6ainos 24 banna 236 GamnoB 300 GannoB
Makc. 0asr max Max max max

Kpumepuu oyenusanus pabomul obyuaiowe2ocs no umozam cemecmpa

Ouenka bananl (3 3E)
COTIIMYHOY 271-300
«XOPOIIO» 211-270

«YI0OBJIETBOPUTEIILHO 151-210
«HEYIOBJICTBOPUTEIIHHOY 150 u MeHee

6. MeTtoanyecKkue yKazaHus /Uil 00y4aIOUIUXCS 10 OCBOECHHIO THCIHMIIJIMHBI

VYceneniHoe u3ydyeHue Kypca TpedyeT oT oO0ydarollMXcsl MOCEIIEHUs JIEKIUH, aKTHBHON
paboThl Ha MPAKTUYECKUX 3aHATHUSX, BBIIOJHEHHUS BCEX Y4E€OHBIX 3aJaHUN MpernojaBares,
03HAKOMJIEHHS C OCHOBHOW U JOIIOJIHUTENIBHOM JINTEPATYPOH.

3anuch JeKUuM — OJHa U3 (OpM aKTUBHOM CaMOCTOSTENbHON paboThl O0O0yyarouuxcs,
TpeOyromiasi HaBBIKOB M YMEHMsSI KpaTKO, CXE€MaTHYHO, IIOCJEJ0BAaTENIbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE MOJIOKEHUS, BBIBO/BI, 00001IeHus, (HOPpMYIUPOBKH. B KOHIlEe JNekuuu
MpernoiaBaTelib OCTaBIseT BpeMs (5 MHHYT) JJId TOTO, YTOOBI OOydYaroIuecs UMeIu
BO3MO>KHOCTb 3aJ]aTh YTOUHSIOIME BOMPOCHI IO U3y4yaeMOMY MaTepuany. M3-3a HenocTarouHoro
KOJIMYECTBA ayJUTOPHBIX YAacOB HEKOTOpbIE TEMbl HE YIAE€TCS OCBETUTh B IOJHOM OOBEME,
MIOITOMY TpENoJaBarellb, IO CBOEMY YCMOTPEHHIO, HEKOTOpPbIE BOIPOCHI BBIHOCUT Ha
CaMOCTOSITENIbHYIO pabOTy CTY/IEHTOB, pEKOMEHAYS Ty WM UHYI0 aureparypy. Kpome storo, mis
JY4IIEro OCBOEHUS Marepuaja M CHUCTeMaTu3allMd 3HAaHUH MO JUCLUUIUIMHE, HE00XOIUMO
MOCTOSIHHO pa30uparh MaTepuaibl JIEKIUI 10 KOHCHEKTaM W y4eOHbIM MocoOusiM. B cmydae
HEOOXO0AMMOCTH 00paIaThCs K MPENno1aBaTellto 3a KOHCYIbTaIUeH.

IMoaroroBka Kk NpakTHYeCKUM 3aHATHAM.

ITpr moaroTroBKe K MPAKTUYECKUM 3aHATHSM CTYAEHT JOJDKEH HM3Y4UTh TEOPETUYECKUI
MaTepHaj 1o TeMe 3aHATHs (UCIOJIb30BATh KOHCHEKT JIEKIHMH, U3yYUTh OCHOBHYIO JIUTEPATYpY,
03HAKOMUTbHCS C JOMOJHUTEIBHON JIUTEPATypOH, IPU HEOOXOTUMOCTH JIOTIOTHUTH KOHCIEKT, Jerast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPATypHBIX MCTOYHHMKOB). B ciyyae 3arpyaHeHwuii,
BO3HUKAIOIIMX MPU OCBOSCHUM TEOPETUUECKOr0 MaTepHaia, CTYIEHTY CleayeT oOpamarhes 3a




KOHCyNIbTallMel K TpernojaBarento. Vs Ha KOHCYIbTAlMIO, HEOOXOJMMO XOPOIIO MPOAYyMAaTh
BOIIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsICHEHHUS.

B nHavasie npakTHUueCcKOro 3aHTUS MPENoAaBaTelb 3HAKOMUT CTYJCHTOB C TEMOM, OTJIallaeT
IUIaH MIPOBEACHUS 3aHATHSA, BbIIACT 33/aHus. B TeueHue OTBEIEHHOrO BPEeMEHU Ha BBINOJIHEHUE
pabOThI CTYIEHT MOXET OOPATHTHCS K TMPETOAABATEIO 32 KOHCYIbTAIMEH WK pa3bsicHEeHUsIMU. B
KOHIIE 3aHSTHS POBOAUTCS IIPUEM BBIOJHEHHBIX 3a/IJaHU, cOOeCeI0BaHUE CO CTYACHTOM.

Pe3ynbTaThl BRIMOTHEHUS MPAKTHYECKUX 3aHUH OICHUBAIOTCS B OaJIax, B COOTBETCTBUH C
OaJIbHO-PEUTHHTOBOM CUCTEMOM YHUBEPCUTETA.

Ili1aHbl IPAKTHYECKUX 3AHATHH

Cemecmp 1
Janee yka3pIBaroTCs 3a7jaHMsI 110 IOCOOHUIO
I'myxoB B.I1., Unbs3oBa /1.3. 3agayHuKk-IpakTHKYM 10 ainreOpe u Teopuu yucelr. Yactp |. —
Vapsguosck: Yal'TlV, 1996. — 58 c.
I13-1 D1emMeHTHI MaTEMATHYECKOM JIOTUKH
Kpatkuit onpoc no TeopeTHd4ecKoMy MaTepHuaiy.
YcTHO pa3ouparoTcs 3agaun 33 — 36.
®dpoHTaIbHO U Y AOCKHU pa3bupatorcs 3amaun 39, 43, 44, 48, 49 (6 - 10),
1. JIaHbl yeThIpe BBICKA3bIBAHUS: P — UUCIO a IEeJI0e», (| — «YUCIO a MOJOKHUTEIBHOe, [ — «@ —
YHUCJIO MPOCTOEY, S — «a AenuTcs Ha 3». [IpounTaiite ciaemayromue COCTaBHbIE BHICKa3bIBAHUS:

a)(p/\r) > s;

6)pNs— Ir;

B) (pV ) A(rVs);

) lpVls;

n) (PNq/Ar)Vs.

2. YKaxuTe NopsA0K NeHCTBUIM:
A (P—>q) > IrA(IsVi);
6)(Ip—>qgAr)— IsVp;

B p— (q— NS - pVa);
(PVgANAls>pVgVls.

3. COCTaBbTe Ta6J’II/II_U>I HUCTUHHOCTHU IJIA CJ'IC,Z[yI-OH_II/IX (I)OpMyJ'I n Haﬁ,[[HTe CpeL[I/I HHUX TAaBTOJIOTHUHN
nu HpOTI/IBOpe‘-II/H[I

a)(p—>a)— (Ip— Ta) > 1p);

0) (/3) (p = q) > p) > G;

B)(PA@NA Tp) A ((1g—p)Va);

) (w3) (p N\ 19) > q) = (p = q);

mpN@n(lpV i)

e) (3) (PV 1g) > ) A(IpVa)

x) (0= N (@ ->p) A lr—p;

HPo>NNAPVONATr—= 1p;

wWPeoDNEVINTr—= (lg-p);

K)(pAQ) > rep—=>(q-—>r);

n (1/3) (pAg) > r< (PN —lg;

M) (/3) (p = (= ATtV A Tg— (t—>1);

B (P-o>q Ao NAtVp)Ar— (t— 0);
n)@3)Po>NA(lro> T ANt—> 10> (- 11).

OTBeT: A U T, X, U, K, J1, H, T — TABTOJOTUH, ]| — IPOTHBOPEUHE.

UntepaktuBHas ¢opma: I[lo Mukporpynmam cTyAeHThl (OpMyIHpYIOT MaTeMaTH4YecKue
HpellJ'IO)KCHI/ISI, a 3aTcM HepeﬂaIOT nux ,Z[pyrI/IM CTYI[CHTaM, KOTOpLIe 3aIlIUCBhIBAOT OJId HHUX
noruyeckyro Gopmyiry. 3atem s JaHHBIX (HOPMYJIT COCTABIISIFOTCS TaOIHUIIBI HICTUHHOCTH.



Pexomennyemas nmureparypa:

Kymukos JI.5I. AnreGpa u Teopus uucen. — M.: Beicmras mkomna. — 1979. — crp. 5 — 35.
I'myxoB B.I1., Unpsa3zoBa [1.3. 3agauyHuk-nipakTHKyM 1o anredpe u Teopuu uncen. Yacts |. —
Vapsnosck: Yal'TlV, 1996. —ctp. 11, 17.

I13 — 2. MHo:KecTBa U ONepaliH HAI HUMH

Ha 3anstun 3 yctHo pasOuparorcs 3agaunt 1, 4. @poHTAIBHO Uy JOCKH pa3OuparoTes 3a1auu 2
(1,2),3(1-3),7,12(1), 14,16 (1 - 3).

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

Ha 3anstuu 4 ocymiecTBisieTcs pa30op JoMaIrHero 3a1aHus (IpoBepKa OTBETOB, BBISICHEHHUE
BorpocoB). Jlanee pemarorcs Ne 21 (1 —4), Ne 22 (4, 5, 9, 12).

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

Pexomennyemas nureparypa:

Kynukos JI.5I. Anre6pa u Teopus uucen. — M.: Beiciias mikomna. — 1979. — ctp. 39 — 47.
Kypom A.T'. Jlekuuu no obeit anredpe. — M.: Hayka. — 1973. — ctp. 11 —12.

I13 — 3. /IlekapToBO NpoU3BeIeHNE MHOKECTB

Ocymiectrisiercs: pa30op JToMalrHero 3aganus (IPOBepKa OTBETOB, BBISCHEHUE BOIIPOCOB).
®dpoHTanbHO U Y T0CKK pazouparotes 3axauu 26 (1, 2), 27,29, 30 (1 - 3).

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

Pexomennyemas nureparypa:

Kymnuxkos JI.5I. Anrebpa u Teopus umncen. — M.: Beicimas mkona. — 1979. — ctp. 48 — 49.
['myxoB B.I1., UnbszoBa [1.3. 3agauyHuK-ipakTHKyM 10 anredpe u Teopun uncen. Yacts |. —
YassnoBek: Yal'TIY, 1996. — ctp. 9 — 10.

I13-4 CooTBeTCTBMSI, BUIbI COOTBETCTBHIi

OcymiecTrisiercs: pa3oop ToMaIIHero 3aaanus (IPoBepKa OTBETOB, BBIICHEHHE BOIIPOCOB).
dpoHTaNbHO U Y AOCKHU pa3bupatorcs 3amaaqn 86, 87, 89 (1), 90 (1, 2), 91 (1 -5), 93.
Homarmiuee 3amanue Ne 89 (2), 90 (3, 4), 92 (6 — 9).

Pexomennyemas nureparypa:

Kynukos JI.5I. Anre6pa u Teopust uncen. — M.: Beicmas mkona. — 1979. — ctp. 49 — 53.
Koctpukun A.U. Beenenue B anredpy. — M.: @usmariur. — 1977, — ctp. 40 — 42,

I13 — 5. Komno3uuus cooTBeTCTBHIi, 00paTHOE COOTBETCTBHE, PyHKUIMHU
OcymiectBisiercst pa30op OMalIHero 3aJjaHus (IpoBepKa OTBETOB, BBIICHEHHE BOIIPOCOB).
®poHTANBHO U Y AOCKH pa3douparotcs 3amaun 88, 89 (3), 90 (5), 96 (1, 2), 99, 100, 101.
Homamrree 3aganue Ne 94, 96 (3), 98, 103.

Pexomennyemas nureparypa:

Kynukos JI.5I. Anre6pa u Teopust uncen. — M.: Beicmas mkona. — 1979. — ctp. 54 — 64,
Koctpukun A.U. Beenenue B anredpy. — M.: @usmariur. — 1977, — ctp. 42 — 46.

I13-6. [lepecTaHOBKM M MOJACTAHOBKH

1. Kakue u3 creyromux COOTBETCTBUH SIBIISTFOTCS TIOZCTAHOBKAMH. 3arucaTh MOJICTAHOBKHU B
CTaHJApTHOM BUJI€ U HAWTH Cpelld 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
3141 2 1 3 4 2 3 1 2 3 4 2
r) , 1) ,€) .
2131 4 4 3 1 2 3 4 3 2 1 4
2. BeryncinuTh Npou3BeICHNUE MOICTAHOBOK:

12 3)(1 2 3) _(123)(123 12 3)(1 2 3)
D23t 3 20202 3 1)l2 1331 2z 2 1)WY



(L234567809)12345673839
"lo 65187 234/l954317¢682
(L2345678(1 23456738
Mlo 4751863/ 21368745
123 45678\(1 2345678
e) (n/3).
86 432 1765/l4a7135268

3. Haiinute 4€THOCTH y BCEX MOJICTAHOBOK M3 3a7aHUs | ¥ 2 ¥ y UX IPOU3BEICHUI.
4. Haiinute oOpaTHbIe JUIsi BCeX IOJCTAaHOBOK W3 3amanusa 1 um 2. Omnpenenure 4YETHOCTH
00paTHBIX MOACTAaHOBOK.

I13 — 7. BuHApHbIE OTHOIIEHUSI, OTHOLIIEHHE IKBUBAJIEHTHOCTH

Ocymiectrisiercst pa30op ToMaIIHero 3aganus (IPoBepKa OTBETOB, BBIICHEHHE BOIIPOCOB).
dpoHTaNIBHO U Y AOCKHU pazbupatorcs 3amaaun 106 (2), 107, 108, 109, 110 (1 — 3).
JHomarinnee 3amanre Ne 106 (3), 110 (4 — 16).

Pexomennyemas nureparypa:

Kynuxkos JI.5I. Anrebpa u Teopus yucen. — M.: Beiciias mkona. — 1979. — ctp. 65 - 70 .
Kypomr A.T". JIekiuu o obmieit anredpe. — M.: Hayka. — 1973. — ctp. 17 — 20.

I13-8. CpaBHUMOCTB uKces 10 MOAY.J10. OTHOIIEHHE eJTUMOCTH
Jloka3zaTenbcTBa CBOMCTB AeIMMOCTH uncen. Pemarorcs 3agaun.
1. [TocTpoiitTe Bce Ki1acchl BBIYETOB 10 MOAYJI0 7 U 6. Halimure cymmy, pa3HOCTb, TPOU3BEICHUE
KJ1accoB [4] 1 [5] B COOTBETCTBYIOIIIEM MHOKECTBE.
2. Beinucath TpU MOJOKUTEIBHBIX U TPU OTPHUIATENIBHBIX JIEMEHTA, CPABHUMBIX
a) ¢ YMCIOM 3 10 MOJYJIIO 5
0) ¢ 9nciaoM 2 1Mo MOIYJIO 6.
3. Haitagure HOJl 1 HOK uncen 117 u 111999.

I13-9. Pemienne cpaBHeHMId.

l. Ilyrém HCHOBITAaHWA HAUMEHBIINX HEOTPHULATENBHBIX BBIUETOB HAUTH pELICHUS
CPaBHEHUU:

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

2. PemnTh cpaBHEHUS IO IPOCTOMY MOJYJIFO HA OCHOBAaHUH 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 MOJIb3YACH Pa3I0KEHUEM B LIETHYIO ApOOb
a)37x =25 (mod 117) 0) 143x =41 (mod 221)
B) 113x =89 (mod 311) r) 221x =111 (mod 360).

4. Jlns mepeBO3KH 3€pHa UMEIOTCS MENIKW, BMeriammue B ceds 60 kr wiu 80 Kr.
CKOJIbKO HYXHO T€X U APYTux ajs nepeo3ku 440 xr?

3. Cxonbko 6uneroB no 30 u 50 p. MoxkHO KynuTh Ha 1490 p?

4. CraButcs BomonpoBoa JUIMHHON 105 M, umerotcst TpyObl 3 M 1 4.5 M. CKOJIBKO HY’KHO
TeX U Apyrux 1py6? (12 map pemenuii).

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

M13-10. 'pynnbl ¥ MOATPYNIbI

DpoHTANBEHO U Y JOCKH pa3ouparoTcs 3amaun 125, 126, 127, 128, 133, 134, 139.

Jomamnee 3aganue Ne 131, 136.

1. [Tonb3ysch KpUTEpHUEM TOJTPYIIITBI M TEM, YTO MHOXKECTBO BCEX JICUCTBUTEIHHBIX YHUCEN —
rpymma 1o CloXeHUI0, & MHOYKECTBO BCEX JCHCTBUTEIBHBIX UMCeN 0€3 HyJsl — rpyIa 1Mo



YMHOXEHUIO, ONIPEICTUTE, KAKHE U3 MEPEUUCICHHBIX MHOKECTB 00pa3yIoT TPYIITy
OTHOCHUTEIIBHO CIIOKEHUS, TPYNIY OTHOCUTEIBHO YMHOKECHUS:
a) Llenbie uncna; Lenvie uncna, kpatHeie 5; HeuéTHpie nenblie uncna; PannonanbHble yncha;

[MonoxxuTenbHbIC palOHAIbHBIC YMCIIa; pannoHanbHble yicia 6e3 0; M = {a+ b J2 ,raea, b
eQ} A={1,-1,0},C={3" neZ}.

0) (1/3) HarypanpHble urcia; 1enble yicia, kpatHbie TpéM; UerHsle nensie uncna; D = {5k — 1,
keZ, A = {K? k eZ}uppaumonansusie uncia, B = {1, -1}, M= {a + b3 , e a,
bez},C={3" neZ}.

2. Ompenenurte, Kakue U3 HAMJICHHBIX B 3aaHUH | TPYI SABJSIOTCS MOATPYIIIAMU APYTUX
TPYII U3 TOTO JKE 3aJ[aHusl.

Homamrnaee 3aganue Ne 131 (uétHble).

I13-11. Koabua u noJus

OcymiecTBisiercst pa30op TOMaIIHero 3aJanus (IpoBepKa OTBETOB, BBIICHEHHE BOIIPOCOB).

VY CTHBIN ONPOC 1O ONPEACTICHUSIM.

®dpoHTanbHO U Y TOCKK pazouparotcs 3amaun 141, 142, 143, 144 (1, 3), 145 (1 -5), 146, 147.
Homarminee 3amanue Ne 144 (4, 5), 145 (6 —9), 148.

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

Pexomennyemast nureparypa:

Kynukos JI.5I. Anrebpa u Teopust uncen. — M.: Beiciras mkona. — 1979. — ctp. 146 — 148.
Oxkynes JI.A. Breicmias anre6pa. — M.: Ilpocsemienune, 1966. — ctp. 5 — 8, 216 — 220.

I13-12 KonrpoabHas paéora (OC-2)

113 13 IToJie KOMIJIEKCHBIX YHCeJ, aJIredpanyeckasi (popMa KOMILJIEKCHOTO YHCJIA
OcyuecTBisiercs paz0op JOMaIIHEro 3a/1aHus (IpoBepKa OTBETOB, BHIICHEHUE BOIIPOCOB).
OpoHTAIBHO U Yy TOCKU pa3buparotcs 3agaun 159, 160, 161, 162 (1), 163 (1), 165, 167.
Homaminee 3amanue Ne 162 (2), 163 (2), 166, 167 (8 — 12).

Pexomenyemast nureparypa:

Kymukos JI.SI. Anrebpa u Teopust uncen. — M.: Beiciras mikona. — 1979, — crp. 157 — 163.
Oxkynes JI.5. Beicias anredpa. — M.: Ilpocsenienue, 1966. — ctp.8 — 21.

I13-14. I'eomeTpryeckuii cMbICJ U TPUTOHOMeTPUYecKasi GopMa KOMILIEKCHOTO YHMCJIa
OcymiectBisiercst pa30op 0OMalIHero 3aJjaHus (IpoBepKa OTBETOB, BBIICHEHHE BOIIPOCOB).
®dpoHTaIBHO U Y AOCKHU pa3bupatorcs 3amgaun 168, 173, 175 (1 —4), 179 (1 - 3), 180, 181 (1 - 3,
6), 187 (HeuétHbIe).

Ocy1ecTBisieTcs: pa300p TOMaIIHEero 3a7anus (poBepKa OTBETOB, BHISICHEHUE BOTIPOCOB).
DdpoHTaTBHO U Y TOCKK pa3buparotces 3amaun 189 (4 —6), 190 (1, 2), 192 (1, 2, 7, 8), 193, 194,
198, 199.

BbruucnuTe ¢ mOMOIIBIO IIEpexo/1a K TPUTOHOMETpUIecKoil popme:

a) (% —|)(—£ |£) 6) (6 + 2i/3)(- 3 - 3i)
B)L. " 2+I2\/_ (__ £)10
3+i3V3’ 1403
(\/_ i)' (L+i)° )(I +ﬁ
1+i/3) (i-1°
Homarnee 3amanue Ne 189 (1 — 3), 190 (3, 4), 192 (3 - 6), 202.
I13-15. KopHu U3 KOMIIEKCHBIX YU CeJ
1. Beipa3uTthb uepe3 Sin X u COS X:
a) sin7x
0) cos 6x

\/§ 1.
___|)
2 2




B) c0S 3X

r) Sin4x.

2. Haiigute KopHM N-0ii cTenenu u3 1

ayn=3;6)n=4; Bp)n=2;1)Nn=0.

3. Beruncnure u pe3yabTaT MpeacTaBbTe B TPUTOHOMETPHYECKOH hopme:

3-3i /—2—2i 1-i ~1+i
—— 3 0) ,/———— B) 5|———= —.
Y Vi+~/3' ) i-1 & \-2+2iV3 K 3V1+\/§I

4. BoruncnuTe U pe3ysbTaT IpeacTaBbTe B anredpanueckoil popme:
a) Vv—-3+4i; 0) v15+8i

5. Pemnre ypaBHeHUS:

a)x2+2x+3=0;

6) x* — 6x% + 25 =0;

B)x>— (3+2i)x+5+i=0;

r) ZZ+2Z=3+2i;

. Cemecmp 2
Jlanee yka3pIBaroTCs 3aJaHus 110 TTOCOOUIO
WnpszoBa [1.3. 3agauyHuK-IpakTHKYM 10 anredpe u Teopuu uucein. Yactp 2. — YIIbSIHOBCK:
Yal'lry, 1999. — 36 c.

113 — 1. JeiicTBusi Hag MATPULIAMH

OpoHTANIBHO U Y TOCKU pa3bupatrotcs 3anauu 47, 48, 49, 51, 53 (neuérHble).
CopeBHOBaHKE — Ha CKOPOCTh 10 MUKPOTPYIIIaM PEIIAIOTCS 3a/1aHus:
1. JlaHbI MaTPUIIBL:

R S P R e N A

BoisicHuTh 00pasyer 11 JaHHOE MHOKECTBO TPYIINY I10 CII0KEHHUIO, IPYIILY 10 YMHOKEHUIO.
2. JIokaxxure, YTO MHOXKECTBO MaTpUIl pa3zMepa 2X2 ABISAETCS KOJIbLOM
3. YkaxuTe cymMMy 2JIEMEHTOB mociennel ctpoku matpuubl C = 2A - B, rae

1 25 -1 2 -5
A=|-1 4 3|, B=|1 6 3|,
2 5 6 1 0 3
4. VKaKUTe CyMMY 2JIEMEHTOB TepBoro cronodna matpunsl C = AB, rie
1 25 -1 2 -5
A=|-1 4 3|, B=|1 6 3
2 5 6 1 0 3
5. YkaxuTe pa3sMEpHOCTH MaTpPHIl U TPAHCIIOHMPOBAHHBIE K HIM.
-1 2 -5 2
a)(1 23 4 5); )1 6 3|; B 4|; D2 4 7).
54321
1 0 3 -1

1 8 1 8
6. Haiinure cyMMy M IpOM3BEAEHUE MATPHIL] AZ( ) Oj 5 B=£ j ;



4 0 -3 4 0 3
2)A=|-1 2 -6|uB=|-1 2 -6/
0 7 1 07 1

Conep:xaHue BHeayIUTOPHOI Pa0oThI CTYeHTA NPH NMOAT0TOBKE K 3aHATHIO:
Ne 50, 52, 53 (uétHble).
BrInonHUTE NEVCTBUS:

3 2 -12 -5 1 11
-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

PexoMenayemasi iuTepartypa:
Oxkynes JI.4. Beiciias anredpa. — CI10.:Jlans, 2009. — 335 c.

Kypom A.T'. Kypc Boiciieii anreOpsl. — CI10.:JIanb, M.: ®uzmaTtkHuka, 2007. —432 c.
UnbszoBa J1.3. 3agauHuk-npakTUKym no aiaredpe u teopuu umcen. Yacts |l. — YabsHOBCK:
Yal'lly, 1999. - 36 c.

113 — 2. Onpeaenuresin 1 UX CBOMCTBA

OcyuecTBisiercs paz0op JOMaIIHEro 3a/1aHus (IpoBepKa OTBETOB, BHIICHEHUE BOIIPOCOB).
DpoHTATBHO U Y TOCKH pa3buparoTces 3axauun 59, 60, 62, 64 (1 — 3).

UemMy paBeH ONpeAeTnTeIh MaTPULIBI

L2 0 10 0o 1 ;(1)83
20023;6)(0 1)“3)(1 oj;r)3412
101

341 2

MHTEpaKTUBHbBIE (POPMBI - paboTa 10 MUKPOTPYIINIaM: CTY/AEHThI COCTABIISIOTCA B MUKPOTpyIax
IO TPHU YEJIOBEKA, KAl COCTABISAET MAaTPUILy pa3Mepa 3x3, 3aTeM NEPEMHOKAET MATPHUILIBI
JBYX APYTUX CTYAECHTOB B MUKPOTPYIIIE, BHIYUCIISAET ONPEAETUTEIND MTOJIYUYNBIIEHCS MaTPULLBL,
3aT€M COBMECTHO IIPOBEPSIIOT CBOMCTBO ONPEAEIUTEINS Mpou3BeaeHus. [Ipn Hanuunu BpemeHun
TO’KE€ BBITNIOJIHAETCS C MAaTPULIAMHU pa3Mmepa 2X2.

CopaepxxaHue BHeayIUTOPHON pa0oThl CTYI€HTA NMPHU NOATOTOBKE K 3aHATHIO:

Ne 61, 64 (2).

PexoMennyemas jiureparypa:

Oxynes JI.5. Beiciast anre6pa. — CI10.:JIanb, 2009. — 335 c.



Kypom A.T'. Kypc Beicmieit anredpsl. — CI16.:Jlanp, M.: ®usmarknuka, 2007. — 432 c.
UneszoBa J1.3. 3amauyHuK-TipakTUKYM 10 anredpe u Teopum uucen. Yacte |l. — YibsHOBCK:
Yal'Tly, 1999. — 36 c.

113 — 3. Onpenenuresin M KX CBOMCTBA

OcyuiecTisieTcs pa30op TOMAIIHEro 3a1aHus (IPOBEpPKa OTBETOB, BBIICHEHUE BOIIPOCOB).
@poHTAJIBHO U Yy IOCKU pa3duparotTcs 3agauu 65, 69.
JloKa3bIBalOTCS CBOMCTBA OIPEACIUTENeH, He JOKa3aHHbIC Ha JEKIINH.

1 2 3 4

1 3 5 7
1.9 € € A=
€My paBEH OIPEACIUTEIh MATPHIIBI L 5 4 1
-1 -2 -3 -3

2. BeruucauTh mpou3BeCHUE U HAUTH ONPEISIUTENb KaKI0H MaTPUIIbl, BXO/ISIIEH B
MIPOU3BEJICHUE, U PE3yJbTaTa YMHOKCHUS.

210 3 45 1 o0 2 -1 2 1 3 -1

a1l 0 111 3 2| 6)|-2 o0

5 1 1/l=1 1 0 102—1'2 1 3 -1
0

> 3 1) 80 4 -2 -6 2 4 -2 -6 2
B)|1l -3 -2|-|10 1 2 r) .
2 1 3 -1/12 1 3 -1
5 2 1)4 21

3. Beruncnure OIIPEACIINTCIIb MAaTPHUILIbI

x y z x 1 0
ayll 0 1 0)(n3)|y 0 1].
511 z 11

Copep:xaHue BHeayIMTOPHOI paGoThl CTY/AEHTA NPH NOATOTOBKE K 3aHATHIO:
Neo 67, 68, 3amanue 3 (0) .

Pexomennyemas jiureparypa:

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

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

I13 — 4. Onpenenurenn U UX CBOMCTBA

OcymiecTBisieTcst pa3doop JoMaIIHero 3aaHus (IpoBepKa OTBETOB, BBISICHEHHE BOIIPOCOB).
@poHTaNBbHO U y JOCKHU pa3Ouparorcs 3axaun: Ne 63.
1 2 3 4

1 3 5 7
1 2 4 -1
-1 -2 -3 -3

1. YeMy paBeH onpeaenuTesb MaTpuLbl A =



-3
2. Eciii onpeienuTesib MaTpUIbI [ b C;j paBeH E , UEMY PaBEH OIPEACIUTEIb MAaTPULIBLI
24 0 O
23 -3 b|?
2 a 7

a b c
3. M3BecTHO, YTO OomnpeaennTeNnb MaTpulbl | UV W | paBeH D. Uemy paBHBI onpeaennTenu
X y z
CIEAYIOIUX MaTpHULI:
Aa Ab  Jc a u X a b c
a)|Au Av Aw|; 0)|b Vv y[;B)|X Yy Z[;T)|[X+2u Y+2Vv Z+4+2W |;
AX Ay Az cC w zZ 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) [ X+2u y+2v Z+2wW|; e) | X+2U Y+2v zZ4+2W|[;k)| X+2U Yy+2Vv Z+2W|;
3x+a 3y+b 3z+c u+x 3v+y 3w+zZ 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+2Vv Z+2wW
3a+x 3b+y 3c+w 3a+u 3b+v 3c+w

OTtBeThI: a) ksD, 06)D,B)—D,r)-D, n) 8D, ¢) -2D, x) 5D, 3) 8D, u) 5D.
Conep:xaHue BHeayAUTOPHOI PadoThI CTYCHTA NP NMOAT0TOBKE K 3aHATHIO:
No 66 .

Pexomennyemas aureparypa:

Oxkynes JI.A. Beicias anre6pa. — CI10.:JIans, 2009. — 335 c.

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

I13-5. BekTOpHBIE NPOCTPAHCTBA M MOANPOCTPAHCTBA.
OpoHTaNIBHO U Y AOCKHU pazbupatorcs 3amgaun 1,2 ( 1-4), 3,5,13 (1 - 2), 14, 15 (3 -6).
1. Joka3aTh, UTO MHOXECTBO BEKTOpOB Buaa {(a, 20+, 3a+3P}, a,feR} aBasercs
MOJIIIPOCTPAHCTBOM IIPOCTPAHCTBA V3.
2. BbIsicHUTB, 00pa3yeT JIn BEKTOPHOE MPOCTPAHCTBO MHOYKECTBO BEKTOPOB BU/IA
{(a, o, o+B}, a,peR}.
3. Jloka3aTh, YTO BEKTOPHBIMH ITPOCTPAHCTBAMH HAJT TIOJIEM JICHCTBUTEIHHBIX YHCET
SBIISTFOTCSL:
a) apupMeTHIECKOe BEKTOPHOE MPOCTPAHCTBO,
0) MHOXeCTBO MaTpull pazMepa 3x3 ¢ AeHCTBUTEIbHBIMHU KO3 PUIIEHTaAMH,
B) MHOKECTBO BCEX MHOTOYWJICHOB CTETICHU HE BHIIIE N,
I') I0JIe KOMIUIEKCHBIX YHCell,
1) TIOJIe ICHCTBUTEIBHBIX YUCEIT.
Conep:kaHue BHeAyIUTOPHOI paGoThI CTY/IeHTA NMPH MOATOTOBKe K 3aHsATHIO: Ne 2 (5 — 8),
4,6,13(3),15(1-2).
PexoMennyemas jiureparypa:
Oxynes JI.5. Beicias anre6pa. — CI10.:JIans, 2009. — 335 c.



Kypom A.T'. Kypc Breicmieit anredpol. — CI16.:Jlanp, M.: ®uzmarknuka, 2007. — 432 c.
UneszoBa J1.3. 3amauyHuK-TipakTUKYM 10 anredpe u Teopum uucen. Yacte |l. — YibsHOBCK:
Yal'lly, 1999. - 36 c.
I13-6. JIuHeiiHas 3aBUCUMOCTb M HE3ABUCUMOCTh KOHEYHOM CUCTeMbl BEKTOPOB
OcymecTBisieTcs pa30op JOMAIIHETo 3a1aHus (TIPOBEPKa OTBETOB, BEISICHEHUE BOIIPOCOB).
dpoHTaNBHO U Y JOCKHU pazbupatorcs 3amaun 1,2 ( 1-4), 3,5, 13 (1 - 2), 14, 15 (3 - 6).
JloKa3pIBalOTCSl BCE CBOMCTBA JIMHEMHO 3aBUCUMBIX CUCTEM U3 JICKIIUH.

1) BbIYMCIUTD JMHEHHYIO KOMOWHALIKIO a1 + a2 — 3a3 JIJIsl CHCTEM BEKTOPOB:
a) ai(1,2,3), ap (1,1,1), a3 (3,2,1);
0) a1(4, 2, 3,-1,5), ax(2, 1, -1, 3, -2), a3 (2,1,-6,10,-11);
B) (1/3) a1(3,-2,4,-1,-1,2), a, (-5,3,2,0,-4,3), a3 (8,-5,3,4,1,-3);
r) (n/3)ai(1, 1, 1, 1), a,(1,0,0,0),a3 (0, 1, -2, 1).
1) F1()=xX3, Fo(x) = X* - X3, f3(x) = 8x*+4x°,

(1 2), (12 (36
Tl o3 T2 4)P s s)

2. Beruucnuts nuHelnsie Komounammu ai(1, 0, 1, 2), ax(1, 1,0, 1), ag (1,1,0,1), a4 (3,2,2,4):
a) a; + 2ap + 3az + 4ay;

6) ay —a; — 3azs;

B) —3a; + ag;

r)a; +ay+asz—ay.

SIBasieTcs U AT CUCTEMA JIMHSHHO HE3aBHCUMOM ?

3. OnpenenuTth, KaKUe U3 TaHHBIX CUCTEM JITHEHHO HEe3aBHUCHMBI:

a) ai(1, 2, 3),

6) a1 (01 01 0)1

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

r) (1/3) a1(4, 2), ax(1, 1), ag (-6, -6),

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

e) (1/3) a1(3,-2,4), az (-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), a4 (3,2,2,3), as (2, 1,2,2);

3) (n/3) a1(3, -4, 1,2), ax(1, -1, -1, -1), a3 (0,0, 0, 0), a4 (4,-3,1,2), a5 (1, -6, 1, 2);
ConepixaHue BHeayIUTOPHO# paGoThI CTYI€HTA NMPHU NOATOTOBKE K 3aHATHIO:
Ne2(5-8),4,6,13(3),15(1-2).

Pexomennyemas jimreparypa:

Oxkynes JI.5. Beicias anre6pa. — CI16.:JIans, 2009. — 335 c.

Kypomr A.I'. Kypc Boicuieit anredpsl. — CI16.:Jlanp, M.: ®uzmartknuka, 2007. — 432 c.
WnpsazoBa J[.3. 3agauHuK-IpakTUKyM 1o anredpe u teopuun uucen. Yacts |l — YiabsHOBCK:
Yal'lly, 1999. — 36 c.

I13-7. ba3uc u paHr KOHEYHOH CHCTEMbI BEKTOPOB

OcyuecTBisiercs pa30op JOMaIIHEro 3a1aHus (MpoBepKa OTBETOB, BHIICHEHUE BOIIPOCOB).
@poHTaNBHO U y AOCKHU pazOupatorcs 3axaun 18 (HeuétHsle), 19, 20, 22, 23 (1).

1. HaiiTu panr u 6a3uc cucteMbl BEKTOPOB, BHIPA3UTE BCE BEKTOPBI CUCTEMBI Uepe3 Oa3ucHBIE:
a) a1(1,2,3), az (1,1,1), a3 (3,2,1), a4 (4,4,1);

0) a1(4, 2, 3,-1,5), a»(2, 1, -1, 3, -2), a3 (2,1,-6,10,-11), a4 (2,1,9,-11,16), a5 (10, 5,10,-6,17);

B) (1/3) a1(3,-2,4,-1,-1,2), a5 (-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(1,0, 1,2),ax1,1,0,1),a3(1,1,0,1), a4 (3,2,2,3), a5 (2, 1,2,2);

n) a3, -4, 1,2), a1, -1, -1, -1), a3 (3,-4,1,2), a4 (4,-3,1,2), a5 (1, -6, 1, 2);

e) (u/3)a1(1, 1, 1, 1),ax(1,0,0,0),a3 (0, 1,-2,1),2a4 (0, 2,0, - 2),

x) FL(X)=x 3, Fo(x) = x* - X3, f3(X) = 8x*+4x°,



(1 2), (12, (36
Rl R Y il PIY Rl F IS

Conep:kaHue BHeayAMTOPHOH PadoThI CTYy1€HTA NPH MOAT0TOBKE K 3aHATHIO:
Ne 18 (uérnrie), 21, 23 (2 -3).

Pexomennyemas iurepartypa:

Oxynes JI.5. Beicmas anre6pa. — CI16.:JIans, 2009. — 335 c.

Kypom A.I'. Kypc Boicieii anreOpsl. — CI16.:JIanp, M.: ®uzmaTtkauka, 2007. — 432 c.
WnpsazoBa J1.3. 3amauHuk-pakTUKyMm 1o anredpe u teopun uucen. Yacte |l — YibsHOBCK:
Yal'Tly, 1999. - 36 c.

I13-8. Panr maTpuubl.

OcymiectBisiercst pa30op 0MalIHero 3aJaHus (IpoBepKa OTBETOB, BBIACHEHUE BOIIPOCOB).
@poHTAJIBHO U Yy IOCKU pa3buparotrcs 3agaun 18 (Heu€rnsle), 19, 20, 22, 23 (1).

PaboTa o Mukporpymnmam — BEIYHCICHUE PAHTOB MaTPHIL] pa3HbIMU ITYTSMU — Ha CKOPOCTb.
BbIUnCIUTh paHTH CIIEAYIOMIMX MATPHILL:

1 2 -1 0 3 8 5 3 7 1
1 -1 -1 3 -3 4 6 7 9 1 1 2 1
a)|2 3 2 -1 41,6)|/3 0 -1 2 78| 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
A S R

r) (1/3) , ) ,e) -3 -2 0 2 x) (1/3) -1 0 1 1|

6 -1 5 0011 ~3 -2 0 2 -1 -1 0 1
2 _15 9 0001 -1 -1 -1 0 -1 -1 -1 0

Copnepxxanue BHeaAyIMTOPHOM PadoThI CTYCHTA NIPH NMOATOTOBKE K 3aHATHIO: Ne 18
(uétHble), 21, 23 (2 -3).

Pexomennyemas jimreparypa:

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

Kypour A.T'. Kypc Boiciieii anreOpsl. — CI10.:JIanb, M.: ®uzmaTtkHuka, 2007. —432 c.

WnpsazoBa J[.3. 3agauHuK-IpakTUKyM 1o anredpe u teopuu uucen. Yacts |l — YiabsHOBCK:

Yal'lly, 1999. - 36 c.

I13-9. KonTpoabHas pagora (OC-5)

I13-10. Pemenune cucreM JIMHeiHBIX YypaBHeHWii Meronom I'aycca (HeomHOpOIHBIE

CHCTEMBI)

OpOHTANBHO U Y AOCKHU pa3ouparotcs 3anauu 39 (aeuérueie), 40, 41.

Pemarorcs cucteMsr:
4x; +3x3—3x; — x,
3y, — x5+ 3x; — 2x,
3x, -+ x, — X,
ox, +4x, — 2%, x,

4,

L, O3k, — x5--2x, = 3,

g» 3, 51, O — dx, = —8,
4x1—3x,+5x,+7x‘—l4

Il H ll

fl



2+ X T X=2, 5x, 4+ 4x,— 3x,-+ 2%,= 1,
3 — x3— 25 +4-3x, = I, dx, i 5x:+ 2y — 3%y = —1,
4% 4-3x+ 2 —2x = —1 6x,—-13x — 10x; — Tx;= 3,
9x1 3xy— X3+ 2y =2, 9%, — 231, -+ 12¢; — 13¥, = —5,

3%y 4 2%, — x4 =3, X+ 9, — B+ x,= 2

WuTepakTuBHas popma — MOCIEAHSSI CUCTEMA pellaeTcs 0 MUKPOTrpYyIIaM Ha CKOPOCTh, 3aTeM
00CyXaeTCsl HAUTYUIINN [TOAX0/1 K PELLIEHUIO.

Conep:kanue BHeAyJUTOPHOM padoThI CTYJA€HTA NPH NMOAT0TOBKE K 3aHATHIO:

No 39 (uétnrbie).

B koH1e 3aHATHS camocTosITeNbHAs padoTa.

PexoMennyemas Jurepartypa:

Oxynes JI.5. Beicmas anre6pa. — CI16.:JIans, 2009. — 335 c.

Kypom A.I'. Kypc Breicmieit anredpbl. — CI16.:JIanp, M.: ®usmarknuka, 2007. — 432 c.
WneszoBa J1.3. 3amauyHuK-NIpakTUKYM 10 anredpe u Teopum uucen. Yacte Il. — YibsHOBCK:
Yal'lly, 1999. -36 c.

I13-11. Pemienne cucreM JTUHeHHbIX YpaBHeHHii MeToaoM ["aycca (0AHOpOAHBIE CHCTEMBbI)
OcyuecTBisiercs pa300op JOMAaIIHEro 3a/1aHus (IpOBEpKa OTBETOB, BHIICHEHHUE BOIIPOCOB).
DpoHTATBHO U Y T0CKH pazouparotces 45 (1 — 3).

Pemuth cucteMbl 1 HalTH PYHIAMEHTAIBHYIO CUCTEMY PEIICHUNA:

a)

%+ 3x,-F 5x3—3x,+2x; =0,
X+ x,— 3x3+5x, —2x; =0,

x, 4+ Sx;+ dxy;—2x,+3x;, =0,

X 1 3%, 24 + X3 =0,
2x, + 12x, 4 13x3 — x4 }-5x3 =0,
0)

X xg— Xg—2x,—2x; =0,
2%, +-3xy — 2x3 — bxy — 4x; =0,
X — Xg— X4 — 2% =0,
XI—QXQ— X8+ X4—2X5=

B)
2,vr1 4= 2%+ 3x; — x,+ 4,15,s = O,
4x, 4~ Xg— Xg+2x5;=0,
2%, — 3xy+ 4x; — 2%, — 3x, =0,
X, -|—2x,-— 4x, —}—Sr‘ +2x, = 0.
Conep:kaHue BHeayIMTOPHOI paGoThI CTY/IEHTA NMPH MOATOTOBKe K 3aHATHIO: Ne 45 (4 — 6),
OC-6.
Pexomenayemas qurepartypa:
Oxkynes JI.4. Beiciias anre6pa. — CI10.:Jlans, 2009. — 335 c.

Kypom A.T". Kypc Beicuieii anredpst. — CI16.:Jlanp, M.: ®usmarkuuka, 2007. — 432 c.
UnbszoBa J1.3. 3agauHuK-pakTUKyMm 1o aiaredpe u teopuu umcen. Yacts Il. — YabsHOBCK:
Yal'llY, 1999. — 36 c.

I13-12. O0paTHbIe MaTPULBI(2 Yaca)

OcymiectBisiercst pa30op T0MalIHero 3aJjaHus (IpoBepKa OTBETOB, BBIICHEHHE BOIIPOCOB).
®poHTAIBHO U Yy T0CKH pa3bupatotcs 3anaun 70 (neuérnsie), 71, 72 (1, 2), 73, 74, 75.



1. Haiitu matpuily oOpaTHYIO K MaTpHIie, €CJId OHa CYIECTBYET:

1 2 1 2 1 2 1 4 -8 7
a) ,6) 4,3) 4 3 -2l,n@3)|2 T -2

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

1111

01 11 3 -1 1 3 0] 1 1 1
%) R R TG N A

0 011 -3 -2 0 2 -1 -1 0 1

0 0 01 -1 -1 -1 0 -1 -1 -1 O

2. Pemuth MaTpu4HOE ypaBHEHHE:

X &, _leAz(i 3

2 3 1 2 0 1
Bllga 1 1. x=|0 1 o0
5 1 1 0O 0 3

1 0

2 1

0

p

-1 -2 1 o
r) -1 -1|l-x " o 0
-1 3 2 o 1

Coaep:xaHue BHeayIUTOPHOI padoThI CTYJICHTA NIPH NOAr0TOBKe K 3aHATHIO: Ne 70
(uétHble), 72 (3).

Pexomennyemas aureparypa:

Oxkynes JI.A. Beiciast anre6pa. — CI10.:JIanb, 2009. —335 c.

Kypomr A.I'. Kypc Bbicuieit anredpsl. — CI16.:Jlanp, M.: ®uzmartknuka, 2007. — 432 c.
WnpsazoBa J[.3. 3agauHuK-IpakTUKyM 1o anredpe u teopuu uucen. Yacts |l — YiabsHOBCK:
Yal'TlV, 1999. - 36 c.

I13- 13. JIuHeiiHble onepaToOpbl U UX MATPULBI
®dpoHTanbHO U Y ToCcKK pazouparotes 3amaun 101(1 — 2), 102, 103 (3 - 5), 104, 105

OcyuecTBisiercs paz0op JOMaIIHEro 3a/1aHus (IpoBepKa OTBETOB, BHIICHEHUE BOIIPOCOB).
BoisicHUTB, SBIIETCA JIM JAaHHBIA ONEpPaTOp JMUHEHWHBIM. EcCIM 3TO BO3MOXHO, HAUTH €ro
MaTpHILY:

a) A(X1, X2, X3) = (X1 - X2 - X3, 2X2 - X3, 3X3)

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

B) A(X1, X2, X3) = (4X1 + X5 - 6X3, 4X1 - 4X3, 4X1 - 6X3)

r) A(X1, X2, X3) = (X1 + X2 + X3, X1 + 2Xp, 1)

1) A(X1, X2, X3) = (5X1 - 2X3, 8X1 + X5 - 4x3, 12X1 — 5X3)

Conep:xaHue BHeayTUTOPHOI paGoThI CTY/J€HTA NPH NMOAT0TOBKE K 3aHITHIO:

Ne 101 (3 -4),103 (1, 2), 106.

BbBIAICHUTB, SBISETCA JW JAHHBIM ONEparop JIMHEWHBIM. Eciaum 3TO BO3MOXKHO, HAWTH €ro
MaTpHILy:

e) A(X1, X2, X3) = (6 - 5x7 - 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, X12) (n/3)



M) A(X1, X2, X3) = (X1 + X2 + X3, X1 + X2, X3) (1/3)
Pexomennyemas aureparypa:
Oxkynes JI.5. Beicmas anreopa. — CI16.:JIanp, 2009. — 335 c.

Kypom A.I'. Kypc Breicmieit anredpol. — CI16.:Jlanp, M.: ®usmarknuka, 2007. — 432 c.
WneszoBa J1.3. 3amauyHuK-NIpakTUKYM 10 anredpe u Teopum uucen. Yacte |l. — YibsHOBCK:
Yal'lly, 1999. - 36 c.

I13-14. CoOcTBeHHBIE BEKTOPHI M COOCTBEHHbIE 3HAUEHUS JIMHEHHBIX OIIepaTOpPOB
OcymecTBisieTcs pa30op JOMAIIHETo 3a1aHus (TIPOBEPKa OTBETOB, BEISICHEHUE BOIIPOCOB).

VY CTHBIN ONPOC 1O OMPEACTICHUSIM.

@poHTAJIBHO U Yy 10CKU pa3dupatorcs 3agaun 120 (HeuértHeie), 121.

Pemarotcs 3ananus: Haligure coOCcTBEHHBIE BEKTOPBI, COOCTBEHHbIE 3HAYEHUSI U COOCTBEHHbBIE
MOAMPOCTPAHCTBA OINEPATOPOB. YKAKUTE anreOpandeckue M TEeOMETPUUYECKHUE KpPAaTHOCTHU
COOTBETCTBYIOIIMX COOCTBEHHBIX 3HaUCHUM. BhIsICHUTE, Kakue U3 ornepaTopoB MOXKHO MPUBECTU
K JMaroHaJIbHOMY BHUJY, a Kakue HeT. B ciydae, eciii 3TO BO3MOKHO, OCYIIECTBUTD MEPEXO]] K
JTUaroHaJIbHOMY BUJy, HAWTH COOTBETCTBYIOLIUI 0a3uc U MaTpHUIly Iepexoja K JaHHOMY 0a3ucy.
BrinosiHUTE TPOBEPKY.

a) A(X1, X2, X3) = (X1 - X2 - X3, 2X2 - X3, 3X3)

0) A(x1, X2, X3) = (4X1 + X2 - 6x3, 41 - 4X3, 4X) - 6X3)

B) A(X1, X2, X3) = (-X1 + 2X3, X1 + X2 - X3, 2X3) (/1/3)

r) A(X1, X2, X3) = (X3, X2, X1) (1/3)

1) A(X1, X2, X3) = (5X1 - 2X3, 8X1 + X5 - 4X3, 12x1 — 5X3)

e) A(X1, X2, X3) = (X1 + X2 + X3, X1 + X2, X3).

Conep:xaHue BHeayAUTOPHOI padoThI CTYAeHTA NP MOAT0TOBKeE K 3aHATHIO: Ne 119, 120.
PexoMenayemas Jureparypa:

Oxkynes JI.4. Beicias anredpa. — CI10.:Jlans, 2009. — 335 c.

Kypomr A.I'. Kypc Boicuieii anreopsr. — CI16.:Jlanb, M.: ®uzmartknuka, 2007. — 432 c.
UnbszoBa J1.3. 3agauHuk-npakTukym no aiaredpe u teopuu umcen. Yacts |l. — YabsHOBCK:
Yal'lly, 1999. - 36 c.
I13-15. KouTpoabHas padora (OC-7)

3 cemecTp

ITPAKTUYECKOE 3AHATHE Nel. Teopusi e, TMMOCTH B KOJIbIIe MHOTO4JICHOB

1. Paznenuth MHOTOWIeH f(X) Ha MHOTOUIEH g(X) ¢ OcTaTKOM. BBINTUCATH COOTBETCTBYIOIIYIO
TEOPEMY O JIEJICHUH C OCTATKOM.

a) f(x) = 2x°— 5x° — 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) = (L+i)x — (2 — 2i)

r) f(x)= 3x®—2x*+6x>— 8x + 11, g(x) = 2x* + 3x — 5.
2. JIokasaTh CBOMCTBA ACTMMOCTH MHOTOWICHOB B 0€CKOHEYHBIX MOJISX:
a) Kaxxaprit MHOTOUJIEH 1enuTCst caM Ha ceOs;
0) Ecnu muorounen f(X) aenurcs Ha muorowieH g(X), a g(X) nemurcs ua f(x), To a1
MHOTOUWIECHBI aCCOIMMPOBAHbBI (OTIIMYAIOTCS IPYT OT Apyra Ha MOCTOSHHBIN MHOXKHTEIB);
B) Eciu f(X) nemutcs na g(X), a g(X) menurcs ua h(x), To maorounen f(X) pemurcst va h(X);
r) Eciu f(X) u g(X)nensarcs va h(X), To 1 uX cymMMa, pa3HOCTb U MPOU3BEICHHE JCTATCS Ha
h(X);
1) Eciu oque u3 MHOKHTENEH B pou3BeaeHnu nenurcs Ha f(X), To u Bc€ mponsBeneHue
nenurcs Ha f(X);
€) KaX/IbIil MHOTOYJICH JCIHUTCS Ha JIFOOYI0 KOHCTaHTY, OTJIMYHYO OT 0.

Conep:kaHue BHeayAMTOPHOW PadoThI CTY1€HTA NPH NMOAT0TOBKE K 3aHATHIO:

Ne'l (B, 1)

Pexomennyemas imreparypa:



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

INPAKTHYECKOE 3AHSTHUE Ne2. Han6oabmuii o0mmii aesaunteib mHorowienos (HOJI)
U HauMeHbIee 001mee kpatHoe (HOK) mHorousienon
1. Haiitu HOJ] u HOK muorounenos f(X) u g(x).
a) f) =x*—3x3 +3x° - 3x +2,g(X) =x>—2x*—x +2
6) f(x) =x*+2x> +2x° +2x + 2, g(X) = x>+ 3x° + 2
B) f(X) =x° + x* +3x> +4x® +4x + 2, g(x) = x° + 2x* + 3x> + 6x% + 6x +2
) f)=x"+6x"+2x +3x°+6x+1,g(X)=x"+ 6x* +4x° +4x + 6
2. Haittu HOJI muorounenos f(X) u g(X) u mogo0path Takre MHOTOWICHBI ((X) U Y(X), YTOOBI
HOJI(f(x), 9(x)) = f(x) o(x) + g(x)w(x):
a)f(X)=x4 +x3 +2x°+x +1, g(X)=x3—2x2+x—2;
6) f(x) =x* + 6x° + 17x% + 24x + 12, g(x) = x° — 2x* — 13x — 10
B) f(X) =x*— x* —4x — 6, g(x) = x> + x° — 10x — 6
Df)=x"— X+ 2x*=2x +2,9g(x) =x* + 2> + 7x* + 2x + 6
0 f)=x*+x*-3x2—6x—3,g(x) =x>+2x° + 2x + 1
) f()=x®+x°—3x* +2x3+4x -2, g(X) =x° +3x* + X+ 6x° + 4x + 6
>1<)f(X)=x3 +3x +3, g(X)sz—x—Z
3) f(X)=x3 +x+1,9(X)=x>+3x +2
ConeprxkaHue BHeayTUTOPHO# paGoThI CTYI€HTA MPHU MOATOTOBKE K 3aHATHIO:
Ne 2 (n, e, x)
Pexomenayemas Jqutepartypa:
Koctpukun A.U. Benenue B anredpy. — 3-e uzn. — M.: ®usmatnut. — 2001. — 368 ¢, M.:
MITHMO, 2009.
Kypomr A.T'. Kypc Boicuieit anre6psr. — CI16.:Jlanp, M.: ®uzmartknuka, 2007. — 432 c.

HPAKTHYECKOE 3AHATHUE Ne3. Cxema I'opHepa

1. TToap3ysick cxemoii 'opuepa, pazaenuts f(x) Ha (X — a)

) fx)=x'-3x>+x—-1,a=2

6) f(x)=9x>+8x*— 10x, a=—3 (w3)

B) f(x)=4x>+x% a=—1—1i

2. TTonw3ysick cxemoit ['opHepa, HaiiTh 3HadeHue f(X) B Touke a

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

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

B) f(x) = 3x* —x +300i,a=—3+i

3. Ucnonp3ys cxemy ['opHepa, paznenutsb f(X) Ha g(X)

a) f(x) = 2x°— 5x° — 8x, g(X) =—x — 3

6) f(x) =2x°— 5x> — 8x, g(X)=3x +3

B) f(x) = 2ix>+ (1+i)x% — x, g(x) = (1+i)x — (2 — 2i) (a/3)

r) f(x)= 3x°—2x*+ 6x°— 8x + 11, g(X) = 2x + 3 (a/3)

4. Paznoxuth MEHOrOwWIeH f(X) mo crenensm (X — 2) 1 HaiiquTe 3HaUCHUE MHOTOUJICHA U BCEX €T0
MIPOU3BOJHBIX IIPH X = 2.

a) 2x°—X° — 2x% — 6x + 10

6) 4x3—2x% + 5x — 1 (1/3)

5. Ilonb3ysice cxemoit I'opHepa, pacKpbITh CKOOKH (Pa3iokKHTh MO CTETIECHSM X)
a)(x +3)' = 3(x+3)°+5(x+3)-2

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

Conep:xaHue BHeayIUTOPHOI paGoThI CTY/IEHTA NPH MOATOTOBKE K 3aHATHIO:
Ne16,Ne206,Ne3 (B,T), Ned 6.

Pexomennyemas imreparypa:



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.

NMPAKTUYECKOE 3AHSATHUE Ned. Teopema Bbe3y(

1. TToka3ats, uto eciau MHOrowieH f(X) ¢ meapiMu k03hHUIIMEHTaAMU IPUHUMAET ITPU X PABHOM
1,2, 3, 4 3HaueHUs paBHbIE HEKOTOPOMY IIPOCTOMY YHCIIY P, TO OH HE MOYKET IPUHUMATh
3HaYEHHUE 2P HU IIPU KAKOM LIEJIOM X.

2. Muorounen f(X) npu nenennu Ha (X — 1) paér ocratok 1, npu aencHuu Ha (X — 2) gaért
OCTaTOK 3, TIpH JIeJIeHnH Ha (X — 3) ocTaToK 5 v npH aeneHuu Ha (X — 4) octatok 6. Haiitu
ocrarok ot aenenus f(X) Ha npomssenenue (x — 1)(x — 2)(x — 3)(x — 4).

OtBeT: (-1/6)X3 +x%+ (1/6)x

3. Haiitu octaTok ot nenerns MHorowrena f(x) =1 +x +x° + x° +x* +x* + x
a) x2—1

6) x>+ 1

B) x'—1

Otsersr: a) 6x + 1, 6) 1; B) 3x° + 3x + 1.

4. Haiitu 3nauenue f(x) B Touke a

a) f(x) =x> +3x" +2x* — 8x +40,a=-3

6) f(x)=x*—3x3+6x*—10x + 16, a= (1/3)

B) f(x) =3x" —x +300i,a=—3 +i

5. Jlokaxmurte, 9To eciu K — KpaTHOE 3 HaTypalbHOE YKHCIIO, TO x¥+ 1 genures Ha x> —x + 1.
Conep:xaHue BHeayIUTOPHOIi paGoThI CTY/IEHTA NPH MOATOTOBKeE K 3aHATHIO:

Ne 3 (B), Ne 4 6.

PexoMenayemasi iuTepartypa:

Koctpukun A.U. Benenue B anredpy. — 3-e uza. — M.: ®usmarnut. — 2001. — 368 ¢, M.:
MIIHMO, 20009.

Kypomr A.T'. Kypc Boicuieit anre6pst. — CI16.:Jlanb, M.: ®uzmartknuka, 2007. — 432 c.

243
Ha

MNPAKTUYECKOE 3AHSTHUE NeS. IIpuBoauMbie 1 HeMPUBOAUMbIE MHOT0YJIEHbI

1. Pa3moxxuTs HA HETIPUBOAUMBIC MHOXKHUTCIIN HAA IMOJIEM KOMIIJICKCHBIX YHCCII.

a)X2+X+1 x) 2x + 2.

6)x*+1 3) 6x° +x +3
B)X4+X2+1 I/I)X6+3X4+3X2+1
r)x4+4x3+4X2+1 K)X6 -1

) x°— 27 mx2+2x+3
C)X4+8X3+8X—1 M) x*—7

WuTepakTuBHas popmMa — MUKPOTPYIIIBI COCTABIISAIOT MHOTOWIAEHBI 110 33JaHHBIM KOPHSIM (Bce
KOPHU pallMOHAJIbHBIE, a 3aTeM MpeAIaratoT IpyruM MUKPOTPYIIaM pas3sioKUTh TaHHbIE
MHOTOYJIEHBI HA MHOXHUTEIN Ha CKOPOCTb.

Coaeprxanue BHeayIMTOPHOM PadoThI CTYICHTA NIPH NMOATOTOBKE K 3aHATHIO:
Nel(3-m)
PexoMennyemas jiureparypa:
Koctpukun A.U1. Beenenue B anredpy. — 3-¢ m3a. — M.: @usmarmur. — 2001, — 368 ¢, M.:
MIIHMO, 2009.
Kypomr A.I'. Kypc Boicuieit anreopsr. — CI16.:Jlanp, M.: ®uzmartknuka, 2007. — 432 c.

INPAKTHYECKOE 3AHATHE Ne6. Otaesrenne HenpuBOAUMBIX KPATHBIX MHOKUTEJICH
1. BiienuTh KpaTHbIE MHOXKHUTEIN MHOTOUJIEHOB.

x® = 3x° + 6x° — 3x% — 3x +2,

a) f(x) = x> — 15x°— 10x° + 60x + 72,

6) f(X) = x° — 7x° = 2x* + 12x + 8, (1/3)



B) f(X)=x"—x*+2x3—2x® +x - 1,

) f(x) = x° + 6x° + 2x° +3x° + 6x + 1, (0/3)

0 fO) =x°+5x* + 10x® + 10x® + 5x + 1,

e) f(x) =x° +4x> + 5x* — 5x* —4x — 1,

2. Haitnure HOJ/] MHOTOUIEHA U €0 MPOU3BOIHOM:

a) () = (x ~ 1)°(x + 1)(x - 3),

6) g(x) = (x - DE* = D(° - D(x*-1).

3. HaiiguTre BCce 3HaU€HMS a IPU KOTOPBIX MHOTOWICH x* — 4x + a He umeer KpaTHBIX KOPHEH.
ConeprxaHue BHeayTUTOPHO# paGoThI CTY/IeHTA MPHU MOATOTOBKE K 3aHATHIO:

Ne 1 (6, 1)

Pexomenayemas Juteparypa:

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

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

MNPAKTUYECKOE 3AHATHUE Ne7. Pemenne ypaBHeHUi#l TpeThel CTeNeHU

1. Haiitu BCce KOMIUIEKCHBIE KOPHHU YpaBHEHUM:

a) x*—9x*+21x-5=0

6) x’-x—-6=0

B) xX*—3x2+3=0 (n/3)

r) X+ 9x% + 18x + 28 = 0 (1/3)

1) - 6x+9=0

e) x>+ 6x2+30x +25=0

K)X°—3x2—3x+11=0

3)x°+3x%-3x—-1=0.

WNuTtepakTiBHas (hopMa — MUKPOTPYIIIBI COCTABIISAIOT YPABHEHUS TPEThEH CTEIIEHU C

MPPaLMOHATIBHBIMUA KOPHSIMH U NIEPEJIAIOT €r0 APYTrUM MUKPOTpYIIaM JUIsl pelieHUs Ha

CKOPOCTh

Copepxxanue BHeayIMTOPHON padoThl CTYI€HTA NPU NOATOTOBKE K 3aHATHIO:

Ne 1l (B, 1)

Pexomenayemas qurtepartypa:

Koctpukun A.U1. Beenenue B anredpy. — 3-¢ uza. — M.: @usmarnur. — 2001. — 368 ¢, M.:

MIIHMO, 2009.

Kypomr A.I'. Kypc Boicmieii anreOpsl. — CI10.:JIanb, M.: ®uzmaTtkHuka, 2007. —432 c.

IMPAKTUYECKOE 3AHATHUE Ne8. Pemienne ypaBHeHU 4eTBEPTON cTeNeHH
Haiitn Bce KOMIUIEKCHBIE KOPHHU YPABHEHUN:

a) x*+8x° +15x°—4x-2=0

6)x*—2x® +2x*+4x—-8=0

B)X4—X3—X2+2X—2 =0

r) x* —4x3 +3x% + 2x — | = 0 (JOIOIHUTEIBHO)

0 x*+2x3-2x% + 6x — 15 =0 (w3)

e)x* +2x3 +2x% +x - 7=0 (w3)

x) X' — X—3x%+5x-10=0 (n/3)

3)x*t+2x°+2x2—1=0

I/I)X4—2X3+X2+2X—1:0

K)X472X3+4X272X+3 =0

mxt—2x*+ 3x2-2x—2=0

Conep:xaHue BHeayIUTOPHOI paGoThI CTY/IeHTAa NMPH MOATOTOBKE K 3aHATHIO:
No'1 (n, e, x)

Pexomennyemas iureparypa:

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



Kypom A.I'. Kypc Boiciieii anreOpsl. — CI16.:JIanp, M.: ®uzmaTtkauka, 2007. — 432 c.

INPAKTUYECKOE 3AHATHUE Ne9. Teopema Bmuera, MHOrowieHbl HaJx I0JeM
JAeCTBUTEJILHBIX YHCel

1. CocTaBUTh HOPMUPOBAHHBIM MHOTOYJIEH HAUMEHBUIEH CTENIEHU HAJl II0JIEM KOMIUIEKCHBIX
YKCesl, UMEIOIUN KOPHHU:

a)x;=1,x2=-1,x34=2 Ortser: a3+ 3%+ 4x — 4

0)x1=1,%x2,3=1. OtBer: x>+ (- 2+ )x? +2x +2

B) X12 =1, X345 = - | (1/3) Oter: X° + X' = 2x°— 2x° +x + 1

r)X12 =1, X34 =-1 (1/3) Otser: X'+ 2x° + 1

mx;=1,x,=2,x3=3 Otser: X° — 6x°+ 11x — 6

€)X12=0,Xx34=1+i. Otser: x* — (2+4i)x°— (5 — 6i)x* + (6+2i)x — 2i

2. HaiinuTe cooTHOMIEHUS K03()(HUITMEHTOB HOPMUPOBAHHOTO KyOMYECKOTO MHOTOUJICHA, ITPH
KOTOPOM OJIMH KOPEHb PaBEH CyMME ABYX JPYTHUX.

3. He pemast kBaipaTHOTO ypaBHEHHs, COCTaBbTE€ HOBOE YpaBHEHHE, KOPHSAMH KOTOPOTO ObUIH
Obl BEJIMUMHBI, OOpaTHBIE KBaJpaTaM KOPHEH TaHHOTO YpaBHEHUS:

a)2x°—x + 1;

0) X2+ X + 6.

4. HaiizuTe Bce MHOTOUIICHBI BHJIA X° + PX + O], JUISL KOTOPBIX KOOMMHIEEHTEI P, (] SBISIOTCS
KOPHSIMHU.

5. Haiimure Bce 3Ha4eHMs a PU KOTOPBIX MHOTOWJIECHBI x?—ax +2 u x* + ax + 2 uMerot oGt
KOpPEHb.

6. BBIICHUTH KaKue W3 MHOTOWICHOB HETIPUBOIMUMEBI HAJ| TI0JIEM JICHCTBUTEIBHBIX YHCEIL.
IPUBOAKUMBIE PA3JIOKUTh HA HEITPUBOJUMbIE MHOKUTEIN

a) x> +x°—2 xK) x>+ 9x% + 9x + 8
6)x"+1 3)x3—6x2+llx—6
B)x4+x2+1 I/I)X6+3X4+3X2+1
F)X4+4X3+4X2+1 K)x6 -1

n) x°— 27 M x2+2x+3
C)X4+8X3+8X—1 M) x*—7

7. Hail'Tu HOpMHUPOBAHHBIM MHOTOYJIEH HAUMEHBIIIEH CTENIEHU C IEUCTBUTEIbHBIMU

K03 pULIHEHTaMU, UMEIOLIHIA:

a) IPOCTON KOPEeHb 2+ U JIBYKpaTHBIH KOPEHB 1.

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

Copaepxanue BHeayIMTOPHON padoThl CTYI€HTA NPHU NOATOTOBKE K 3aHATHIO:

Ne 1 (B,r), No 6 (11 - m), Ne2 6. [ToaroToBka Kk KOHTPOJIBHOM.

Pexomenayemas qurepartypa:

Koctpukun A.U1. Beenenue B anredpy. — 3-e uza. — M.: @usmarnur. — 2001. — 368 ¢, M.:
MIIHMO, 20009.

Kypomr A.I'. Kypc Boicmieii anreOpsl. — CI10.:JIanb, M.: ®uzmaTtkHuka, 2007. —432 c.

ITPAKTUYECKOE 3AHATHUE Nel0. MHOro4/1eHbI Ha/t II0JIEM PALIHOHATBbHBIX YH e
1. Haiinure panmoHaJIbHbIE KOPHU MHOTOYJICHA:

a) xX°— 11x* + 38x — 40

6) 3x* —2x° +4x* —x +2

B) 15x° — 8x* + 46x>+ 21x* — 21x + 3

r) x°+6x* +4x3— 23x% — 30x — 8 (u/3)

1) 6x*+x°+2x% — 4x + 1 (1/3)

e) 3x° + 17x* + 36x3+ 38x% + 19x + 5

2. BBISICHUTB, SBISIOTCS JIM JaHHBIE MHOTOWIEHBI IPUBOAUMBIMU HAJl TIOJIEM PALlMOHAIBHBIX
ymcel. Ecnu f1a, TO pa3inokuTh MHOTOWIEHBI HA MHOYKUTENIN Ha/l TUM I0JEM

a) 3x°—2x—1



6) 2x°—3x + 4

B)2X3+3X2+6X—4

r)2x°+ 12x°+ 17x - 2

1) 2x5 + 14x3 - 35x% — 56x + 63

e)x*—2x +3 (3amena x =y + 1)

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

3. BbISICHUTD, SBIISIIOTCS JIM JaHHBIC MHOTOYICHBI IPUBOMMBIMHU HaJI MIOJIEM PAIllHOHATBHBIX
yrcen. Eciu a, To pa3inokuTh MHOTOYICHBI HA MHOXKHTEIH HaJl TUM T10JIeM

a) x?—x +0.25

6)3x°+4x* +4x +4

B) xX+xP-x -1

r) 30x3 +19x° — 1

1) 2x° — 15x° +21x — 24

e) 3x° — 20x* + 30x? — 20x + 20

x) 4x” +21x°+ 28x* — 14x° — 35

Conep:kanue BHeayIUTOPHOM padoThI CTYJA€HTA NPH MOATOTOBKE K 3aHATHIO:

Neo 1 (r, ), Ne 2 (0, ), Ne 3(x)

Pexomennyemas aureparypa:

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

Kypomr A.I'. Kypc Bbicuieit anreopsl. — CI16.:Jlanp, M.: ®uzmartknuka, 2007. — 432 c.
NMPAKTUYECKOE 3AHSATHE Nell. KourpoabHasi pagora. (OC-9)

IHNPAKTUYECKOE 3AHSATHE Nel2. OtaelsieHue 1elcTBUTENbHBIX KOPHEH MHOTOYJIeHA
1.C nomorukto cnoco6a HeroToHa HaiiTh BepxXHHE U HUYKHUE I'PAHULIbI ITOJIOKUTENbHBIX U
OTPHIIATEIBHBIX KOPHEH MHOTOYJICHOB.

a) f(x) = x* — 3x3+ 8x* + 7x — 6,

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

B) f(x) =x® — 2x* — 2x® - 2x* — 2x + 6,

r) X" —4x° +7x% - 8x + 3,

1) x>+ 7x3 3,

e) x* +4x3— 8x* — 10x + 14.

2. [Tonw3ysck Teopemoii LlITypma, oTaeNTh NeHCTBUTENbHBIE KOPHU MHOTOYJICHA

a) f(x) =x*—4x® + 4x* — 4,

6) f(x) =x* —4x® + 12x* — 4x — 8, (u/3)

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

T) x*—12x%— 16x — 4,

1) x—x— 1,

e)x +x°—1,

K) X +x"—4x®-3x%+3x + 1,

3) x° — 5x* + 10x? — 5x — 3.

WutepakTiBHas (hopMa: MUKPOTPYIIITBI COCTABIISIOT YPaBHEHUS YETBEPTON CTETICHH C
UpPpaMOHATILHBIMU KOPHSIMHU, KOTOPbIE TPUOIMKEHHO OILIEHUBAIOT C MTOMOILBIO
MUKPOKAIBKYISITOPOB. [[pyrue MUKpOTPYIITBI HIYyT KOPHHU JTAaHHBIX MHOTOWIEHOB METOIOM
[IITypma Ha CKOPOCTS.

CopaepxxaHue BHeayIUTOPHON paGoThl CTYI€eHTA NMPHU NOATOTOBKE K 3aHATHIO:

Ne'l (B, 1)

Pexomennyemas iureparypa:

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

Kypomr A.I'. Kypc Boiciueii anreOpsl. — CI16.:JIans, M.: ®uzmaTtkHuka, 2007. — 432 c.



INPAKTUYECKOE 3AHSTHUE Nel3. MHorowieHbl OT HeCKOJbKHX IepeMeHHbIX.
CuMMeTpUYeCKHe MHOTOYJIEHBI

1. Pacnionokute 4iieHbl CIEIYIOIUX MHOTOYWICHOB B JIEKCUKOTpapuuecKoM MOpsIKeE.

a) X1+ X2 +X3

0) 3X12 + 3X22 + X2

B) X1 X2 + X2X13

T) X13 + ng + X32 — 3X1X7X3

2. Kakue 3 MHOTOUWICHOB SIBJISIOTCS CAMMETPUYCCKUMH? YKQKUTE UX CTApPIIUE YICHBI.

a) (x1— X2) (X1—X3) (X2~ X3)

6) (x1—x2)* (x1— X3)’ (X2~ X3)*

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

r) (X23 + X1 2X3— X33) (x12 — X12X2X3) (X13X22 Xt xzz)

1) 201" 6’05

e) 20 12 62633

3. Cpenu nepeyrcIeHHbIX OJTHOWIEHOB YKaKUTE T€, KOTOPhIE MOT'YT OBITh CTAPIIMMHU YICHAMH
CUMMETPUYECKUX MHOTOUJICHOB:

a) X1°X2°X3%; 6) X2 Xa'Xa® B) X1°X2X3%; T) X1  X2'Xg; 1) X2°Xaxa; 1) X5 Xax1*;

4. BeIpa3uTe crneayrolue MHOTOWICHBI Yepe3 OCHOBHBIE (3JIEMEHTApHbIC) CUMMETPUUYECKUE
MHOTOYJICHBI:

a) X13 + X23 + X32 — 2X12X22— 2X12X32 — 2X22X32

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

B) X14 + X24 + X34 — 2X1Xo— 2X1X3— 2X2X3 (1/3)

r) (x1-x2)” (x1— X3)” (x2— X3)° (n/3)

Coaep:xaHue BHeayAUTOPHOI PadoThI CTYACHTA NIPH NOAT0TOBKE K 3aHATHIO:

Ne 4 (B, 1),

HPAKTHYECKOE 3AHATHUE Nel4. IIpumeHennst CHMMETPU4eCKHX MHOT0O4JICHOB
1. BeIurciauTh 3HaYCHHUS CUMMeETpHrUYeckoro MHorowieHa f(X) oT Bcex KOMIUIEKCHBIX KOPHEH
MHOTOuJIeHa ((X)

a) f(x1, X2, X3) = S (x1°x2),  @(x) =2x°+2x° + 4

6) Haiigute cymmy KyOOB KOMITJIEKCHBIX KOPHEH MHOTOUJIEHA

o(x) = 2x*—4x3+ 2x2 - 6x + 1

2. Pemmmte cuctembl ypaBHEHUM:

xX+y+xy=7 xX+y=>5

3 2 2 09 . 2
x“+xy+y° =13 xt—xy+y =7
x2—|—y=5 X—y=2

B)Y s 4 DY 3 3
X" +y° =65 x*—y° =8

2 3&/}+3\/;:3
xy=28

3. Pemte ypaBHeHue:

x+ V17-x% +x17-x% =9

Conep:xaHue BHeayIHTOPHOI paGoThI CTY/IEHTA MPH MOATOTOBKE K 3aHATHIO:

Ne 2 (6, 1), Ne 3.

Pexomennyemas iureparypa:

Koctpukun A.U. Beenenue B anredpy. — 3-¢ uza. — M.: @usmarnur. — 2001. — 368 ¢, M.:
MITHMO, 20009.

Kypomr A.I'. Kypc Boicuieit anreopsr. — CI16.:Jlanb, M.: ®uzmartknuka, 2007. — 432 c.

3AHATHE Nel5. Boicmynnenue ¢ ooknadamu. 3auguma peghepamos



7.  IlepeyeHb OCHOBHOW W JONOJIHUTEJbHOI yueOHOM JuTepaTypbl, UHTepHET-pecypcoB,
HEe00XO0AUMBIX 1JIs1 0CBOCHMS M CHHUIIIHHbBI

OcHoBHas JuTEepaTrypa
1. JIuneiinas anre6pa. Jluneitnsie oneparopsl. KBaaparuunsie popmbl. KomriekcHbie
yucna: YaeoHnoe nocooue / Pybamkuna E.B. - M.: HUL] UHDPA-M, 2016. - 38 c.
(http://znanium.com/bookread2.php?book=544419)
2. Kypom A.I'. Kypc Breicmieit anre6pol. — CI16.:JIanp, M.: ®usmarknura, 2007. — 432 c.
3. Koctpukun A.U. Beenenue B anredpy (B 3 romax). — M.: MITHMO. — 2009.
(OnexTpoHHBIN pecypc. — « Y HUBepCUTETCKas OMOIMoTeKa OHIaiHy, PexuM qocrymna:
Tom 1.0OcHOBEI anrebpsl — 273 c:
http://biblioclub.ru/index.php?page=book_view_red&book_id=63140
ToMm 2. JIuneiinas anredpa — 368 c.
http://biblioclub.ru/index.php?page=book_view_red&book_id=63144
ToM 3. OCHOBHBIE CTPYKTYpHI aiaredpsl — 272 c.
http://biblioclub.ru/index.php?page=book _view_red&book id=62951 )

JonosiHuTe IbHAS JTUTEPATYPA
1. Hanasu A.A. Martematuka: YueOHuk / A.A. [lagasn. - 3-e uza. - M.: @opym: HULL
NH®PA-M, 2013. - 544 c. (http://znanium.com/bookread?2.php?book=397662)

2. Cwmomun 1O. H. Anrebpa u reopus uucen: yue6. mocodue / 0. H. Cmonmua. — M. :
®JIMHTA : Hayka, 2012. — 464 c. (http://znanium.com/bookread2.php?book=456995)
3. Wnwun, B. A. Jluneitnas anreopa [Tekct] : [Vue6. mns pus. cnen. u cnen. "[Ipuknamanas

maremaruka'] / B. A. Wnbun ; D.I'. Tlo3aasak. - M. : ®usmatiut, 2010. - 278 c.
(OnexTpoHHBIN pecypc «YHUBEpPCUTETCKas OMONIMOTEKa OHJIAWHY», PEXHUM OCTYIIa:
http://biblioclub.ru/index.php?page=book_view red&book_id=68974 )

4. [TpockypsikoB 1.B. CoopHuk 3anau no iuHeitHo# anredpe [Tekcr] : [Yueb. mocodue mis
¢wus.-mat. cnen. By3oB]| / U. B. IlpockypsikoB. - 8- uza. - M. : CII6. : ®usmatnur :
Hesckuit nuanexr : JlJaboparopust 6a30BbIx 3Hanui, 2001. - 382 c.

S. ITpockypsikoB 1.B. CoopHuk 3anau no nuHeitHo# anredpe [Tekcer] : [Yueb. mocobue as
¢wus.-mat. cren. By30B] / U. B. TlpockypsikoB. - 8-¢ m3a. - M. : CII6. : ®usmatiur :
Hesckuit nuanexrt : JlJabopatopust 6a3oBbix 3HaHui, 1966. - 381 c.

(http://biblioclub.ru/index.php?page=book_view red&book_id=464077 ).

6. HInenepman JI.b. CoopHuk 3amau no anrebpe u treopun uncen. — CIIO.: Jlans. — 2008. —
222 c.

7. Kypour A. I'. Teopus rpynmn. M.: ®uzmarnut, 2011 — 805 c. (DnekTpoHHEBIH pecypc
«YHHUBEpPCUTETCKAst OMOIMOTEeKa OHJIAWHY, PEXKUM JOCTYyTIA!
http://biblioclub.ru/index.php?page=book_view_red&book id=457669 )

8. Oxynes JI.4. Beicmias anredpa. — CI16.:Jlans, 2009. — 335 c.

Hnmepuem-pecypcol
http://www.mathnet.ru O0riepoccuiickuii MaTeMaTHYECKUi TOPTa
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