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1. IVTAHUPYEMBIE PE3YJIBTATBI OBYYEHU A
1.1. Hean v 3a1a4u JUCUMIJINHBI

Llenbr0 OCBOGHUS TUCIHILINHBI «AJreOpa» sBIsIeTCs 00ecedeHre OATOTOBKY OaKalaBpoB K
peLIeHHI0 001X NPOoPeCcCHOHATBHBIX 3a1ad HalpaBiIeHus NoAroToBku «llegarornueckoe
oOpa3zoBaHHe» U crenupuIecknx NpopecCHOHATBHBIX 3a/1ad B paMKax NpoQuiis «KMaTeMaTuka u
nHpOpMaTHKa», a UMEHHO:

B 00JIACTH IMEIarorn4ecKoi qesiTeIbHOCTH:
- OpraHu3anus npouecca o0y4eHus: 1 BOCIUTaHus B chepe 00pa3oBaHuUs C UCIOIb30BAHUEM
TEXHOJIOTHI, COOTBETCTBYIOIIMX BO3PACTHBIM OCOOCHHOCTSIM MIKOJBHUKOB M OTPAXKAIOIIHNX CIICIUPHKY
npeameroB «Maremarnka», «Anredpa M Hauasa aHajau3a» B 0011e00pa3oBaTeIbHOM ILIKOJIE;

B 00JIACTH HAy4HO-UCCIIEIOBATEIbCKON AEATEIbHOCTH:
- OCyIIECTBJIECHUE NPO(PECCHOHATBHOIO U JIMYHOCTHOIO CAMOOOPa30BaHUs, y4aCTUE B OIIBITHO-
AKCTIIEPUMEHTAIBHOM padore;

B 00JIACTH METOINYECKOM IeATETbHOCTH:
- UCCIIe/IOBaHKE, IIPOCKTUPOBAHKE, OPTaHU3AIMS U OLIEHKA pealn3allii METOAMYECKOTO
COIIPOBOX/ICHUS TEJArOrOB C UCTIOIb30BaHINEM HHHOBAIIMOHHBIX TEXHOJIOTHA;
- HCIO0JIb30BaHUE UMEIOIINXCS BO3MOXKHOCTENH 00pa30BaTesIbHOM U COLMANILHON Cpeibl U
MPOEKTHUPOBAHNE HOBBIX CPEJl, B TOM YHCIIe MHPOPMAITMOHHBIX, [T 00SCTIICUCHUS PA3BUTHUS
METOIMYECKOTO COIPOBOXKAECHUS JI€ATEIILHOCTU TIEJaroroB.
3aiaun AUCLMILIUHBL:
- 3HAKOMCTBO CTYJCHTOB C OCHOBHBIMH aJIreOpandyeCKUMU MOHATHAMU U 3aKOHOMEPHOCTSIMU BbICLIEH
anreopsl;
- (hopMupoOBaHUE Y CTYJCHTOB NPEJICTaBICHUH 0 YhcIaxX, MHOTOWIEHAaX OT OJHOM U HECKOJIbKUX
HEM3BECTHBIX, OCHOBHBIX aIreOpanyecKux CTPyKTypax;
- OCBOEHHUE OCHOBHBIX I€JarOTHYE€CKUX METOA0B, BBIYUCIUTEIBHBIX CXEM U IIPUEMOB;
- IPUBHUTHE HABBIKOB IPUMEHEHUS aJIT€OpanvecKoro amnrmapara npu H3y4eHUH IPYTUX pa3/ieioB
MaTeMaTuKH.
Ot 3a1a49u OyAyT peaan30BaHbl B X0J€ paOOTHI 10 MPUOOPETEHHUIO 3HAHUN U YMEHUN B 00J1aCcTH
MaTeMaTuKH, M0 aHAJIM3Y B3aUMOCBS3H 3THX 33/a4 JAPYT C JPYToM, a TaKXKe CBSI3U 3TUX 33/]a4 C
aHAJIOTHYHBIMU 3371a9aMU B IPYTHX 00pa30BaTeNbHBIX NUKJIaxX AanHoro npoduis. Kpome toro,
u3yueHue «AnreOpel» MoMoraeT GOpMUPOBAHUIO Y CTYAEHTOB OOIIel MaTeMaTHUeCKONH KYIBTYpBI,
OBJIAJICHUIO MW OCHOBHBIMH alTeOpandecKuMHU TOHSATHAMHU, HEOOXOAMMBIMU OaKaIaBpy
Me1larorn4eckoro 00pa3oBaHus 1o MpopUII0 — «MareMaTuka U HHPOpMaTHKay», T.€. TOMY, KTO OyaeT
paboTaTh y4nuTeNeM B IIKOJIE.

Takasi HOATOTOBKA CTYEHTOB OyJIeT pealu30BaHa B X0/1€ pabOThI O MPUOOPETEHHUIO 3HAHUHN U
yMEHHH B 001acTH crienupruyecKux 3a1a4 aareopsl, Mo aHaJln3y B3aMOCBS3H 3TUX 33/1a4 JPYyT C
JPYTOM, a TaK>Ke CBSI3U 3TUX 3aJa4 C aHAJIOTMYHBIMU 33/1a4aMU B JIPyTUX 00pa30BaTeIbHBIX LUKIaX
JAHHOTO MPODHUIISL.

1.2. IInanupyemble pe3yabTaThl 00y4eHH S

B pe3ynbrare 0cBO€HMS JTaHHON AMCLUILUIMHBI Y 00ydaroumxcs GopMupyroTcs

CICAYIOMME KOMIICTCHIINH:
OIIK — 8 — Crioco0eH OCyIIeCTBIIATh MEAarornIecKyro IeATeIbHOCTh Ha OCHOBE CIICIIHATLHBIX
Hay4YHbIX 3HAaHUH.

2. MECTO JUCHMIIJIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBbI

Bxonnrie 3HAHUA, YMCHUSA U TOTOBHOCTU 06yqa101ueroc;1, HCO6XOI[I/IMBIC IIpru OCBOCHHUU JTaHHOM
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TUCITUTITMHBI, TPUOOpETAOTCs B pe3ynbrare o0ydeHus B cpeHel 001eo0pa3oBaTeIbHOM MIKOJIE.
OcBoeHme TUCIUIUTMHBI «ANreOpay sBisieTcs 6a30i 171 TanbHEHIIero OCBOCHHUS CTYICHTaMU
mucnuIuiaH «JluckpeTHas maremarukay, « Teopus uncemn», « Teopust BeposiTHOCTE#,
«Maremarndeckasi CTaTUCTUKay», « TeXHOIOTUU U METOIMKH 00ydeHHUsI MaTeMaTHKE», KypCOB 110
BBIOOPY MTPOPECCHOHAIBHOTO ITHKIIA.

KOMHGTCHI_[I/II/I, 3HAaHUA, HABBIKHW U YMCHU A, ITOJTYYCHHBIC B XOAC U3YYCHHA JUCHUITIIINHEI,
JOJDKHBI BCECTOPOHHE MCIIOIB30BaThCs M pa3BUBAThCS CTYJICHTAMU Ha BCEX 3Tanax oOy4eHUs B BY3€,
IIpH MPOBCACHNU HAYYHBIX HCCHCHOB&HHﬁ, IIPU BBITOJIHCHU W KOHTPOJIBHBIX JOMAIITHUX 3aI[aHI/II>'I,
MOJITOTOBKE KYPCOBBIX U BBIITYCKHBIX KBATH(DUKAITMOHHBIX paboT, B X0/€ AaJbHEHIIEro 00yueHHs B
MarucTparype ¥ aCmupaHType U B MPOLIECCE MOCIEAYIONIeH TPopeCcCHOHATBHON AEATEIbHOCTH.
OcBoeHMe TUCIUIUTHHBI «ANTeOpay HEOOX0IUMO TaKKe ISl YCIEITHOTO POXOKICHHUS
MearOrUHIeCKOM MPAKTUKH B LIKOJIE.

3. OBbEM N COAEPXAHUE JUCHUIIJIMHbI

3.1. O0LeM AUCHUILIMHBI

IMoka3aresib 00beMa AN CHUIIIHHBI dopma
o0yueHust
Ounas
OO0BeM TUCHUIUTMHBI B 3a4€THBIX SIMHUIIAX 8
OO0beM THCHMILIMHBI B Yacax 288
KonTakTHas padora: 176,6
Jlekuun 76
[IpakTudeckue 3aHATUS 96
KoHTaKTHBIE Yachl HA TIPOMEKYTOUHYIO 4,6
aTTeCTAaIHIO:
DK3aMeH 0,6
[Ipensk3amMeHallOHHAsT KOHCYIbTalUs 4
CamocrosiTenbHas paboTa 92
Kontpoins 19,4

cDOpMOI\/‘I HpOMC)KYTO‘IHOI\/'I aTTCCTal ABJIAIOTCA O9K3aMCHBI BO 2,3 CeMEeCTpax.

3.2. Conep:xanue IMCHUILINHBI

Kon-Bo
4acoB
HaumenoBanwue pasnenoB (Tem) Jle | Ilpa
JTUCITUTIIMHBI ¢ KPATKUM COZIep KaHuEeM KII | KTUY
nn €CKH
e
3aHS
TUSA

TEMA 1. Marpuupl.

Marpuupl. Onepauyuy HaJy HUIMH: CJIOKEHHE MaTpULl, YMHOKEHUE MaTpPHUILL HA YKCIIa,
yMHOeHre Matpull. CBOICTBa onepannii HaJl Marpuiamu. KBagparHele MaTpHIIbL. 4 6
Enunununas marpuna. O6patHble 1 00paTMble MaTpUIlbl. TpaHCIOHUPOBaHNE MaTPULL,
TPAHCIIOHUPOBAHKE IPOM3BEACHUS MATPHUII.




TEMAZ2. Onpenenurenu

Onpenenurenu 2 u 3 nopsakoB. OnpeneauTenb KBapaTHONH MaTpullbl. AnredpandecKue
JIOTIOJIHEHHUSI 1 MUHOPBI AJIEMEHTOB MaTpulibl. Teopema o pa3iioKEeHUH OIPENEIIUTENS 110
35ieMeHTaM cTpoku (cronbia). CoiicTBa omnpenenurens. Beruucinenue oOpaTHOi MaTpUIIbI
IIPY TIOMOIIH ajdredpanyecKux JOMOTHeHUH. Penenre MaTpuyHbIX ypaBHeHHUA. Beruncnenne
ONPEACIIUTENCH.

TEMA 3. Cuctemsbl JINHEHHBIX YPaBHEHUH .

CucreMbl TUHEUHBIX YpaBHEHUH. PellieHnsi CucTeM JIMHEHMHBIX YpaBHEHUN. DKBUBAJICHTHBIC
(paBHOCWIBHBIE) CUCTEMBI ypaBHEHUN. OTHOPOIHBIE U HEOAHOPOAHBIE CUCTEMBI JIMHEHHBIX
ypaBHEHUH, CBOMCTBA UX pelICeHU. MaTpullbl, CBA3aHHbIC C CUCTEMaMHU JIMHEHHBIX
YpaBHEHUH. DJIeMEHTapHbIEe IPE0OPa30BaHUs CUCTEM JIMHENHBIX YPAaBHEHUN (MaTpHLL).
Teopema 00 3KBUBaJICHTHOCTH CUCTEM JIMHEHHBIX YPAaBHEHUI, CBA3aHHBIX JIEMEHTAPHBIMU
npeoOpazoBanusiMu. CTyneHUaTble CUCTEMbI IMHEWHBIX YPAaBHEHUH (CTyNeHYaThle MaTPHIIbI).
Teopema o0 yucie penieHuii CUCTEM JTMHEUHBIX ypaBHeHUH. MeTton ["aycca penienusi cucteM
JMHENHBIX YPaBHEHUM, INIaBHbIE U CBOOOAHbBIE HEU3BECTHBIE. BEeKTOpa-cTpOKHU U BEKTOpa-
CTOJIOLIBI CUCTEMBI TUHEHHBIX YpaBHEHU. PaHT cucTeMbl TMHEWHBIX ypaBHeHUH. CTpOUEUHbIN
U CTOJIOIOBBINA PaHTU MaTpHIlbl. PaHT Marpuiel. MarpudHas 3anuch U MaTpUYHOE pelIeHUue
cucreMsbl JInHEWHBIX ypaBHeHM. Kpurepunii Kponekepa — Kanemnu. IIpasuno Kpamepa
pellIeHUs] CUCTEMbI JIMHEWHBIX YpaBHEHUH.

Koneunsle cuctemsl apudmernyeckux BeKTOpoB. JIMHeHas 3aBUCUMOCTh U HE3aBUCUMOCTh
CUCTEM BEKTOPOB, UX CBOMCTBA. JIMHEiHbIE 000T0YKN KOHEUHBIX CUCTEM BEKTOPOB.
OKBHUBAJICHTHBIE CUCTEMBI BEKTOPOB. DJIEMEHTAapHBIE MMPEOOPa30BAHUS CUCTEM BEKTOPOB.
CryneHyarble CUCTEMBI BEKTOPOB. ba3uc u paHr KOHEYHOI CUCTEMBbI BEKTOPOB, MX CBOMCTBA.
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Tema 4. OcHOBHBIE aJIreOpanvdecKue CTPYKTYpBhI.

DJIEMEHTHI TEOPUHM MHOKECTB. buHapHble oTHOIEHU. OTHOIIEHNE YKBUBAJIEHTHOCTU U
pa3zbuenue MHOXkecTB. OTOoOpaXkeHus. AnreOpanueckas onepanus u ee cBoiictsa. [lonstue
anreOpanyeckoil cTpykTypsl. [loHsTHE TPYNIIBI. AJAUTHBHAS U MYJIBTUILTUKATUBHAS
tepmunosioruu. [Ipumeps! rpynmn. [Ipocreiinme cBoiictBa rpynmsl. [loarpynna. Heo6xonumoe
U JIOCTaTOYHOE YCIOBHE TOTO, YTOOBI HEKOTOPOE HEMYCTOE MOAMHOKECTBO I'PYIIIBI SBISIIOCH
ee noarpynmnoii. [Toustue konpua. [Ipumepst koneu. CpoiicTBa koneu. [Togkomnsio.
Heo6xonumoe 1 10CTaToyHOE YCIOBHE TOTO, YTOOBI HEKOTOPOE HEIMYCTOE MOJMHOKECTBO
KOJIbIIA SIBJISIOCH €ro moakoJibiioM. [lonsitre moss. [Ipumepsr noneit. CBoWcTBa MONEH.
[Toanone. HeoOxoanmoe 1 J0CTaTOYHOE YCIOBUE TOTO, YTOOBI HEKOTOPOE MOJJMHOKECTBO
10JIs1, COZIeprKalllee HE MEHEE JIBYX JEMEHTOB, SIBJISJIOCH €0 MOATOJIEM.

Tema 5. [[enuMOCTh B KOJBIE LEIBIX YHUCE.

Komb11o 1ienbix yucen. JlenmmMocThb B KOJIBbIIE HENbIX Yucel. JleJeHne ¢ 0CTaTKOM B KOJIbIIE
nenbix yucen. Hanbonpmumit o0mmii qenurensb neiasix yncen. AnroputMm EBkinaa.
Haumensiee obmiee kpatHoe 1ebix yrcel. [IpocTeie u coctaBHbIe yncia. Paznoxkenue
LIEJIOTO YUCJa B POU3BEACHUE NIPOCTHIX YUCEN.

Tema 6. UnciioBble MoIs, OJIE KOMITJIEKCHBIX YHCE.

CucremMa IEWCTBUTENBHBIX YUCET, TPOCTENIIINE CBOMCTBA NEUCTBUTENbHBIX yncen. [lone
KOMITJIEKCHBIX YMCEN KaK pacHIMpeHue MoJsl IeHCTBUTENBHBIX YKcel. Anredpandeckas popma
KOMIIJIEKCHBIX YUCEJ, OTIEpAIlMU ¢ HUMU. [ eoMeTprieckoe MpeACTaBICHHE KOMILIEKCHBIX
qrcel U onepanuii Haj HUMU. Tpuronomerpudeckas opMa KOMIUIEKCHOTO YMCIIa, OTIEPAIUH C
HUMHU. KOpHH M3 KOMIUJIEKCHBIX YMCEN U ABYWICHHbIE ypaBHeHUA. KopHU n-i1 cTenenu u3
CTUHUIIEI.




Tema 7. Teopyst MHOTOYWIEHOB OT OJHOM IIEPEMEHHOM.

[TocTpoenue koJiblia MHOTOWICHOB OT OAHOM MepeMeHHOM Haja nojeM. CTeneHb MHOTOYJICHA.
Teopust 1eIMMOCTH B KOJIbLIE MHOTOWIECHOB OT OJIHOW MEPEMEHHOM HaJ nojeM. Teopema o
JIEJICHUHU C OCTaTKOM. JleeHrne MHOro4IeHa Ha ABYWIEH X-a U KOpHU MHOrowieHa. Teopema
Be3y. Kparubie kopau. Hanbombiee BO3MOXKHOE YHCIIO KOpHEH MHOrowieHa. Anredpandyeckoe
U (QyHKIIMOHAJIBHOE PaBEeHCTBO MHOrOWIeHOB. Hanbonpmmii o0mmii 1eaurenb MHOTOUJIEHOB
Haj nojeM. Anroput™ EBknuna. Hanmensinee obmiee kparHoe MHOTO4IeHOB. HermpuBonumbie
Y IIPUBOIMMBIE HAJl TI0JIEM MHOTOWIEHBI, UX CBOWCTBA. Pa3noxeHne MHOrowieHa B
IIPOU3BE/IEHUE HOPMUPOBAHHBIX HEIPUBOAUMBIX MHOKUTENEH U €r0 €JMHCTBEHHOCTD.
KaHoHunueckas ¢popma 3aliucy MHOTOYJIEHOB.
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Tema 8. DneMeHTHI TEOPUU TPYI, KOJIEL U TOJIEH.
I'pynma. Uzomopdusm u romomopdusm rpytir. Konwio. Jlenutenu Hymst. XapakTepucTuKa
konbIia. Maeansl komibiia. Mzomopdusm u romomopdusm kosnetr. Ilome.

Tema 9. Paciimpenust nosneu.

[Ipocroe u coctaBHOE pacmupeHue nois. AaredOpanyeckue U TPaHCLEHIEHTHBIE SIIEMEHTBI
HaJ 1osieM. MUHMMabHBIM MHOTOWIEH alredpandeckoro Haj moieM snemeHTa. CTpoeHue
IPOCTOro ajredpanyeckoro pacumpenus nojs. CynecTBoOBaHUE KOPHS MHOTOWJIEHA.

Tema 10. BekTopHOE IPOCTPAHCTBO, €T0 JIMHEHHBIE TPE0Opa30BaHUs

Apudmernueckoe BEKTOPHOE MPOCTPaHCTBO. KoHEUHOMEpHOE BEKTOPHOE IPOCTPAHCTBO HAT
IPOU3BOJILHBIM I0JIEM, €r0 MTPOCTEHIIINE CBOWCTBA, MPUMEpHL. ba3uc u pasmMepHOCTb
KOHEYHOMEPHOI'0 BEKTOPHOI'O IIpocTpaHcTBa. Marpuiia nepexoaa ot 6azuca k 6asucy. Csi3b
MEK/Ty KOOPAMHATHBIMH CTPOKaMH BEKTOPA B pa3IM4HbIX Oasucax. JIuHeliHoe oTOOpakeHne
BEKTOPHBIX IPOCTPAHCTB, €ro cBoiicTBa. [IpeobpazoBanue koopanHar. Marpuia nepexoaa ot
OIHOTO 0a3uca BEKTOPHOTO MPOCTPAHCTBA K ApyroMy. JINHEHHBII onepaTtop B BEKTOPHOM
IIPOCTPAHCTBE M €T0 MaTPHIIA, H3MEHEHHUE €€ TIPH Iepexoie K apyromy 0asucy. Onepannu Haj
JUHENHHBIMU oniepatopamu. Jlnnelinas anrebpa Haj noseM. O6pa3 u sApo, paHr U 1eexT
nuHenHoro orneparopa. CoOCTBEHHBIC 3HAUEHUS U COOCTBEHHBIE BEKTOPHI JINHEHMHOTO
oreparopa. XapakTepUCTHUECKOe YpaBHEHUE JIMHEHHOro oneparopa. [IpuBenenne Marpuiibl
JMHEHHOTO OmepaTopa K AMaroHAIbHOMY BHJTY.
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Tema 11. TeopI/m MHOT'OWICHOB OT HCCKOJIBKHUX IICPECMCHHBIX.

HOCTpOCHI/Ie KOJIbIIa MHOTOYJICHOB OT N NIEPEMCHHBIX. Crernenb MHOTOYICHA OT N
INEPEMCHHBIX. OI[HOpOI[HBIe MHOTOYJICHEI. HCKCI/IKOFpa(l)I/I‘ICCKOG ynopsasA04CHUEC 4JICHOB
MHOTrouJIeHa. BeIcnii wieH IMPOU3BCACHUA IBYX MHOTOYJICHOB. CI/IMMCTpI/ILIeCKI/Ie
MHOI'O4YJICHEI. 3J'IeMeHTapHLIe CUMMCTPUYICCKUC MHOT'OYJICHBI. OcHoBHas TeOopeMa O
CUMMCTPUYCCKUX MHOI'OWICHAX U CJICACTBUEC U3 HEC.

Tema 12. MHOrousI€HBI Ha/l YUCIOBBIMU MOJISIMH.

MHOro4JIeHbI OT OJHOM NEPEMEHHON HaJl II0JIEM KOMIUIEKCHBIX YHCcell. Penienue ypaBHEeHUM
TpeThell M YeTBEPTOM CTETEHHU HaJ 110JIEM KOMILIEKCHBIX yncen. OCHOBHas Teopema anreOpsbl.
Anrebpandeckast 3aMKHYTOCTD TIOJISI KOMIUIEKCHBIX 4Kcell. Pa3noxkeHne MHOTOWIeHa Hal
I10JIEM KOMIUIEKCHBIX YHMCEJl B IPOM3BEIECHUE HETPUBOAUMBIX MHOXKHTENEH. [TponsBonHas
MHorousieHa. KpaTHsle HEMPUBOIUMBIE MHOKUTEIIN MHOTOYJIEHOB, UX oTAeneHue. KopHu
MHOTOWJIEHA HaJl OJIEM IEHCTBUTENBHBIX uncel. COnpsyKeHHOCTh MHUMBIX KOpHEN
MHOTOYJIEHA C JIEHCTBUTENbHBIMU KO3 duiinenTamu. Pa3noxxenne MHOro4IeHa HaJl TIOJIEM
JENCTBUTENBHBIX YHCEN B IPOU3BECHNE HETPUBOANMBIX MHOXKUTENEH. Llenbie u
panoHaIbHbIe KOPHU MHOTOYJIEHA ¢ LelbIMU Kodddunnentamu. Kpurepuil HenpuBogumMocTu
Onzenureiina. [loHsATHE pa3pelIMMOCTH YpaBHEHUS B paJUKaiax. YCIOBUs pa3peliiMOCTH
YpaBHEHUS TPEThEN CTENEHU B KBaJAPATHBIX paaukanax. [Ipumeps! 3a1a4, Hepa3peluMbIX B
KBAaJIpaTHBIX pajuKajax.
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4. YYEBHO-METOJMYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOM
PABOTBI OBYUYAIOIIIUXCHA
4.1. TeMbI 1J151 CAMOCTOSITEILHOTO U3YYCHUSI.

TeMmnl s Koi-
Dopmel DopMbI
No | COMOCTOATE N3ydaemble BOIIPOCHI 5o CaMOCTOSITENIbH Meromuieckoe OTYerT-
JBHOTO qaco | . obecrieueHue
0ii paboTHI HOCTH
U3YyYEHHUS B
1 TEMA 1. 1. CBoiicTBa onepanuii HaJ 4 Camocrositens | YueOHbIC Koncnexkr,
Marpuis MaTpulaMHU. HOE U3Y4YCHHE | MOCOOUS: OTYET 110
2. TpancrioHupoBaHue o [3], [1], [4], [8] | camocTosiT
MIPOU3BEICHUS MATPULI. PEKOMEH/10BaH eNbHOU
HOM pabore,
JUTEeparype 9K3aMeH
2 TEMA 2. 1. CpoiicTBa onpenenurencii. | 4 Camocrogrens | YueOHbIE Koncnexkr,
Ompenenut | 2. Teopema 00 HOE U3YYCHHE | TOCOOUs: OTYET 10
e anredpanyecKoM o [3], [1], [4], [8] | camocTosiT
JIOTIOJIHEHUU 3JIEMEHTA. PEKOMEH/I0BaH eNbHON
HOM pabore,
TuTeparype 9K3aMeH
3 TEMA 3. 1. CpoiicTBa pemeHui 4 Camocrostens | YueOHbIe Koncnexkr,
Cucrembl OJTHOPOJIHBIX U HOe u3ydyeHue | nmocodus: [3], OTYET MO
JUHEWHBIX | HEOIHOPOAHBIX CHCTEM o [1], [4], [8], CaMOCTOST
ypaBHEHUH. | JIMHEHHBIX YpaBHEHUI. PEKOMEH/I0BaH eNbHOU
HOM pabore,
TuTeparype 9K3aMeH
4 TEMA 4. 1. Jloka3aTeabCTBO CBOMCTB 4 Camocrositens | YueOHBIE Koncmexkr,
OCHOBHBIE | TPYTIIBL. HOE u3ydeHune | mocodus: [ 3 ], OTYET 10
anreOpande | 2. Jloka3aTeabCTBO CBOMCTB o [1],[4],[8] | camocrosT
CKHe KOJIBIIA. PEKOMEHI0BaH (13 (0)71
CTpyKTyphl | 3. Jloka3aTeibCcTBO CBOMCTB HOH pabore,
TOJISI. JUTEpaType JK3aMEH
5 TEMA 5. 1. Cesa3p HOJl 1 HOK neneix | 4 CamocrosaTenp | YueOHbIE Koncnexr,
JlenuMocCTh | YHCel. Hoe u3ydenne | mocobus: [ 10 ], | oruer mo
B KOJIBIIC 2. B3auMHO-TIpOCTHIE YnCIIa o [4],[8] CaMOCTOSIT
LETIBIX PEKOMEHI0BaH €IbHOMN
quced. HOM pabore,
JTUTEepaType JK3aMeH
6 TEMA 6. Jloka3aTenbCTBO CBOMCTB 4 Camocrositens | YueOHBIC Koncmexr,
[Tone onepanuii HaJl Hoe m3ydyeHune | mocobus: [ 10 ], | oryer mo
KOMITJICKCH | KOMIUICKCHBIMHU YHCIIaMH B 1o [4], CaMOCTOSIT
BIX YHCET. TPUTOHOMETpHUECKOU hopme. PEKOMEHI0BaH eNbHON
HOM pabore,
TUTeparype DK3aMeH
7 TEMA 7. 1. Anrebpanyeckoe u 4 CamocTtositens | YueOHbIe DK3aMeH
Teopus (yHKIIMOHATTLHOE PABEHCTBO Hoe m3yuenue | mocobust: [3],[ | Koncmekr,
MHOTOWICH | MHOTOYJICHOB. 1o 71, [4], OTYET 10




TeMmbl s Kon-
DopMmbl Dopmbl

Ne | CaMocTOATE N3yuaembie BOIpOCHI 5o CaMOCTOATENBH Meromueckoe OTYET-
JBHOTO qaco | . obecrieueHne

0ii paboTHI HOCTH
W3yYCHUS B
oB oT oxHo# | 2. CoiictBa HO/I. PEKOMEH/10BaH CaMOCTOSIT
nepemenHo | 3. CpoiictBa HOK. HOM €JIbHOU
i JTUTEpaType pabote

8 | TEMA 8. 1.CBoiicTBa nzomopduszma u | 4 CamocrosaTenp | YueOHbIE Koncnexr,
DJeMeHThl | roMoMOopQu3Ma rPyII. HOe m3ydyeHue | mocodbus: [3],[ | oryer mo
TECOPHH 2.CBoiicTBa uzomMopdusma u 1o 71,141, CaMOCTOST
TpyIIII, roMmomMopdu3mMa KoJjer PEKOMEHI0BaH €JIbHOM
KOJIeI| U 3.CBoiicTBa nzomopduzma HOM pabore,
TIOJIEH. oJIeH quTeparype JK3aMEH

9 TEMA 9. 1. Crpoenue npocToro 2 Camocrostens | YueOHbIe Koncmexr,
Pacumpenn | pacmpeHust mois. HOe u3yueHue | nocodus: [ 3], | oTder mo
ST TIOJICH. o [2].[8], CaMOCTOST

PEKOMEHI0BaH €JILHOM
HOM pabore,
JUTEparype 9K3aMeH

10 | TEMA 10. | XapakTtepucTuueckoe 2 Camocrostens | YueOHbIe Koncmexr,
BekropHoe | ypaBHEHHE JHHEHHOTO HOe u3yueHue | nocodus: [ 3], | oTder mo
HPOCTPAHCT | Omeparopa. o [2],[8] CaMOCTOSIT
BO, €TI0 PEKOMEHI0BaH €JILHOM
JMHEWHbIE HOM pabore,
npeoOpa3oB JUTEeparype 9K3aMeH
aHMsL.

11 | TEMA 11. 1. Beicmmii uiieH 4 Camocrositens | YueOHBbIE Koncmexkr,
Teopust MIPOU3BEICHUS JIBYX HOE M3YYCHHE | MOCOOMS: OTYET 10
MHOTOWIEH | MHOTOYJICHOB. 1o 1.[3], [7].[ | camocrost
OB OT 2.OCHOBHasi TEOpEMa O pexomenoBan | 2], [8] eNBbHOM
HECKOJIBKMX | CHMMETPUYECKHX HOU 2.[31, [7].[ | paborte,
MEePEeMEHHBI | MHOTOWICHAX U CIIC/ICTBHE W3 JauTeparype 21,[8] 9K3aMEH
X. Hee.

12 | TEMAI12. 1.UccnenoBanue ypaBuenuit | 4 Camocrositens | YueOHbIe Koncmexr,
MHorouwieH | TpeTbel it cTeneHn Hall HOE M3Y4eHHE | MIOCOOHS: OTYET 1O
Bl HaJT OJIEM KOMIUICKCHBIX YHUCEIL. 1o 1. [3], [7] [ | camocrost
yucnoBeiME | 2. Kpurepwmi pexomenmoBan | 2], [ ], eNBHOMN
MTOJISIMH. HETMPUBOIMMOCTH HOM 2. [3], [10], | pabore,

Di3eHIITeHHA. JaUTEeparype [71.[2] 9K3aMeH
3. [3], [10],
[7].[8]
4. 131, [10],
[71.1 2],
5. [3] [10],
[7].[8],
Hroro 44

5. ®OHJI OIEHOYHBIX CPEJICTB JIJIsI MIPOBEJAEHUS TEKYIIEN U

IMPOMEXYTOYHOM ATTECTAIIMM IO JUCHUIIIMHE
5.1. IlepeyeHb KOMIIETEHIUI ¢ YKa3aHUEM 3TanoB ux GopMHUPOBAHUSA B MpoLecce
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OCBOEHHSI 00pa30BaTeIbHOI MPOrpaMMBbl

N3yuenue aucuumiuHbl «Anredpa» mo3BoisieT copMUpoBaTh y OakaaaBpoB CieIyIOIIHe
KOMIIETEHIUH.

KO[[ 1 HAMMCHOBAHUEC KOMIICTCHIINN

Oransl GopMHUPOBAHUS

OIIK - 8:

«Criocob6eH OCyIIeCTBISITh

Nneaarorn4eCKyro ACATCIIbHOCTh Ha
OCHOBC CIICIHMAJIbHBIX HAYYHBIX 3HAHUI»

1. PaboTa Ha yueOHBIX 3aHITHSIX.
2. CamocTrodTenbHas padora.

5.2. Onucanue nokasareje 1 KpUTepUeB OLICHNBAHUS KOMIIETCHIIUI Ha
Pa3IM4YHbIX 3Tanax ux GopMUPOBAHUS, ONIUCAHUE HIKAJ OLCHUBAHUSA

YpoBeHb Oran Onucanue nokasareneu [Mkana
OueHuBaemble Kpurepuu
KOMITCTEHITUU chopwmipo | Gopmuposarn OIICHUBAHUS OLICHHE
BaHHOCTH | s aHMs
OIIK - 8: IToporossr | 1. PaGora Ha 3Haer: ITocemenue 41 - 60
«Cnocoben 1% y4eOHBIX - XapaKTepUCTUKH  HEKOTOPBIX | 3aHATUH
OCYIIECTBIISAThH 3aHATHUSAX. JUYHOCTHBIX, MeTanmpeaMeTHbIX U | Hamuume
MeIaroru4ecKy 2. PEAMETHBIX pE3yJIbTaTOB | KOHCIIEKTOB
10 CamocrosTens | oOpa3oBaTenbHON JesTenbHOCTH B | [IpakTuueckue
JeSITeIbHOCTh Has pabora. KOHTEKCTE B MPEIMETHON 007acTH; U | paboThI
Ha OCHOBE HEKOTOphIE  CIOCOOBI  OKa3zaHusd | (pelieHue
CHCTIHATBHBIX WH/IMBUYAIbHOM  TEJaroruuecko | 3ajadq)
HAy4HBIX MTOMOIIIH u noaaepxku | Jlomaminee
SHAHU». 00yJaroIMXxcsi B 3aBUCUMOCTH OT HX | 3aJ[aHHe
crnocoOHocTel,  oOpa3oBarenbHbIX | KoHTponbHas
BO3MOKHOCTEH M MOTPEOHOCTEM. pabora Otuer
VYmeer: 1o cam pabore
- OKa3bIBaTh HEKOTOPYIO aJIPECHYIO
NeIarorH4ecKyIo IOMOMIb u | DK3aMeH
MOJIEPIKKY oOyJaromumMest B
3aBUCUMOCTH OT HX CIIOCOOHOCTEH,
00pa3oBaTeIbHBIX BO3MOXKHOCTEH M
norpeGHOCTel B nporecce
JOCTH)KEHUS MeETanpeMETHBIX,
MPEIMETHBIX u JUYHOCTHBIX
pE3yIIbTaTOB.
Bnaneer:
- HEKOTOpOW CIIOCOOHOCTBIO W
HEOOJBIIUM OMBITOM MPHUMEHEHUS B
MPEAMETHOM 00JacTH  pa3IMYHBIX
CrocoOOB  OKa3aHHWs  aJApPECHOM
Meaarornueckon MTOMOIIIH u
HOJIEPKKU o0yJarommmes B
3aBUCHMOCTH OT WX CIIOCOOHOCTEH,
00pa3oBareIbHbIX BOSMOKHOCTEH
[Mponsuny | 1. Pabora Ha 3HaerT: [Mocemenwne 61-100
THIN y4eOHBIX - XapaKTEPUCTUKH OCHOBHBIX | 3aHSITHI
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3aHATUAX. JIMYHOCTHBIX, MCTAIPCAMCTHLIX U Hamuumne

2. MPEIMETHBIX pE3yJIbTaTOB | KOHCIIEKTOB
CamocrosTens | odpasoBarenbHON JesTenbHOCcTH B | IIpakTnueckue
Has pabora. KOHTEKCTE B MPEAMETHON 00IacTH; U | paboThI

HEKOTOpbIE  CMOCOOBI  OKazaHus | (perieHue
WHAUBUAYAIbHON  MEJaroruyeckou | 3ajaad)
IIOMOILA u noaaepxku | Jlomamuee
oOyyaroniuxcsi B 3aBUCUMOCTH OT HX | 3a/laHue
crocoOHocTel,  oOpasoBarenbHbIX | KoHTponbHas
BO3MOKHOCTEH M MOTPEOHOCTEH. pabora Otuer
YMmeer: o caM pabore
- OKa3bIBaTh aJIpecHyIo
MeJaroruuecKyro MOMOIIb u | DK3aMeH
MOJACPKKY oOyyaronmmcst B
3aBUCHMOCTH OT HUX CIIOCOOHOCTEH,
00pa3oBareIbHBIX BO3MOXKHOCTEH U

norpedHocTel B nporecce
JOCTHKEHUS MeTanpeaMETHBIX,
IIPEIMETHBIX u JMYHOCTHBIX
pE3yJIBTaTOB.

Bnaneer:

- CIIOCOOHOCTSIMA M OIIBITOM
NPUMEHCHHS B IPEJIMETHON 001acTh
pa3IMYHBIX  CIIOCOOOB  OKa3aHHsI
aJIPECHOM IeJaroruuecKoi MMOMOIIN
U TONACPXKKH OOydaroumMmcs B
3aBUCUMOCTH OT HMX CIIOCOOHOCTEH,
00pa3oBaTeIbHBIX BO3MOKHOCTEH

5.3. TunoBbie KOHTPOJIbHBIE 3aJaHUS UJIH HHbIEC MATEPHAJIbI, HEO0X0AMMBIE /ISl OLEHKHU
3HAHM, YMEHMIi, HABBIKOB M (MJIM) ONBITA AeATEIbHOCTH, XaPAKTEPHU3YIOLIHUX ITANbI
(popMupoBaHus KOMIIETEHIIMI B Mpollecce OCBOCHUA 00Pa30BaTeIbHOM MPOrpaMMbl

IIpuMepsl ayTMTOPHBIX U JOMAIIHHUX 32JaHUM IS TEKYIIEro KOHTPOJIS.
1 xypc, 2 cemecTp.
TEMBI 1-3.
3agaHust:

1. HaliTu BO3MOXXHYIO CyMMY MaTpHI

2 -1 4., 2 5, ._~1 2 0
ATG 1 BTG P )

2. HaiiTh BO3MOXHBIE MPOU3BEIECHUS MATPHIL

1
_ 2 3 -1 2 3 ._

3. IlepeMHOXXUTH MAaTPHULIBI , , €CITH ITO BO3MOXKHO.
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4. Tlokazats, uto (A [ B)T=BT AT nnma A= u B=.

_ _~1 3, 5_,2 -1 4_,.04 03
5. Pemuth ypaBuenune A [1 X =B, ecmu A = ( 2 4), B—(1 4 ), A-1=( 0,2 0’1).
Crnenarb npoOBEpPKY.
6.BeruncauTh onpenenuTenu 0) B)

a)

7. Pemiute ypaBHeHHe. BriOepute BEpHBIN OTBET.
BAPUAHTBI OTBETOB: 1). {-4; 2}. 2). {-5;3}. 3).{-2;0}.

8. Haiit k03 (HUIIMEHT NP X B PA3JIOKECHHUH OIpeIeIuTeICH

-1 x
3 2 -3 41
a) 0|1 1 3 x 2.
4 -1 5 x 2
3 3 1 21
9. Ilpu nomouy anredOpanyeckux AONOJHEHUN HaluTe OOpaTHYIO MaTPHUILy JJIsl MATPULIbI (3 3)

Bribepure Bepusliit otBeT. BAPMAHTBI OTBETOB:

., HoiG i b

10. /s maHHBIX MaTpull HaiiTu obparHbie MaTpulbl. Caenarh MpoBEpKyY

2 1 2
4 0 -5
g (31 2]

11. Pemmth cucteMy JIMHEHHBIX ypaBHEHUN
X1+ 2x2 +3x3 +4x4 =5,
2x1+ X2 +2x3+3xa=1,
3x1+2x2 +x3 +2x4=1
4x1 +3x2 +2x3 +xa= — 5.
Ecnu x1 = ¢1, X2 = C2, X3 = €3, X4 = C4 — PEUIEHUE CUCTEMBI, TO CyMMa €1 + C2 + €3 + ¢4 paBHa:
BAPUAHTBI OTBETOB: 1) 0; 2)1; 3)-2,; 4)-1

3x =2y =5

12. PemuTh cucteMy JIMHEWHBIX YPAaBHEHHUU {2 * metonoM Kpamepa:

x+5y=-3
Ecnm x1 = ¢1, X2 = C2, — peIICHHE CHUCTEMBI, TO CyMMa C1 + C2 paBHa:

BAPUAHTBI OTBETOB: 1)0; 2)1; 3)-1; 4)2.

13. PeminTh cUCTEMBI JIMHEHHBIX YPaBHEHUI MPU MOMOIIY OOpaTHBIX MaTpuiia (MaTpUYHbBIN CIIOCO0
pelIeHnsl ypaBHEHUN):
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3x1 — x +7x3=10,
-2 X1 —5x3=-17,
X1 +x3 +2x3= —1.Cuenarb npoBepKy.

14. Peminte MaTpuuHoe ypaBHeHue X-A =B, rne A=,B=.
Cnenarb IpoBEPKY.
15. Pemuts MatpuuHoe ypaBHenne A-X=B,ecnu A=,B=.
Crnenarb mpoOBEpPKY.

TEMBI 4-6.
3aganusa:

1. SBnsieTcs M clieayroliee MpaBmiio anredpandeckor onepanueit? ( Va, B € Z ) a*B = as. Eciu na,
TO KaKHUMH U3 CBOMCTB (aCCOIMAaTUBHOCTh, KOMMYTAaTUBHOCTh, HATUYME HEUTPATBHBIX,
CUMMETPUYECKHUX IEMEHTOB) 3Ta omnepanus ooanaer?

BAPUAHTBI OTBETOB:

1) accounaTuBHOCTb;  2); KOMMYTAaTUBHOCTb; 3); HaJM4KUe HEUTPAJIbHOIO AJIeMEHTa; 4) Hajauuue
CUMMETPUYECKUX JIEMEHTOB; 5) orepalys He sSBJISETCs anreOpandeckoi.

2. BoiOpath rpyIiisl cpeny npeaiokeHHbIX anreop:

A)<T,*> tne T= {f(x)= al x2+a2x+a3 laieZ,1<i<3 }, omepanus * - OObIYHOE
CJIO’KEHHE MHOTOYJICHOB;

B)<M, @ >, rne M = { (a,B) | a, B € N }, a onepanus © omnpezeneHa Tak:

(V (al,Bl), (a2,82) € M) (al,Bl) ® (a2,82) =(ala2, BIB2);,

C)<Z,#>r1ne(Va,BeZ) a#B=as;

D)<S, &> tmeS={a+ 13\/5 | a,B € N }, a onepatusi & OIpeeieHa Tak:
(Va,B€S) o -00buHOC YMHOKCHHE.

BAPUAHTHI OTBETOB:

1)B;2)C;3)A;4)D.

3. Hatigute nan6onpmuii oOmuii nenurens d nensix yncena a = 1224, b=1610.
BAPUAHTHBI OTBETOB:
1) 3;2) 2;3) 1, 4) 12.

(1+2i)° - (3-2i)° . 1
- - 2 .
4. Vxa3arb JeWCTBUTEIHHYIO YaCTh KOMILIEKCHOTO YHCIIa 21 (5-1)
BAPMAHTBI OTBETOB:

%% 38 1 13
1) 5;2) 5;3)5;4) 5.

55
(3—\/27i]
5. ApryMeHT KOMIUIEKCHOTO Yncia B
BAPUAHTBI OTBETOB:

o7 Izoox om
1) 62 6;36;4 6.

paBeH
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(+i) , (3+0)
6. BEIYHCIUTD: @-i) (5-1) .

7. Pemuts kBagpaTHOE ypaBHeHue 222 - Z + 5 = 0 B none R, B nosne C. Caenars mpoBepKy.

8. SBnsietcs iu cneayroliee MpaBuiio ajiredpanyeckoit onepauueit? Eciou 1a, To KakuMu U3 CBOMCTB (
aCCOLMAaTUBHOCTh, KOMMYTAaTUBHOCTh, HATMYKME HEUTPAJIbHBIX, CHAMMETPUYECKUX FIEMEHTOB ) 3Ta
onepamus obmagaer? (V. m,ne N) m®n= m?n? Ssnsercs 11 TPynIoii JaHHOE MHOKECTBO C
JTAHHOMW orepauueit?

2Kypc, 3 cemecTp.
TEMBI 7-10.
3apanus:

1. Pazgenuth Muorouwrex f(X) Ha MHOrOWIeH g(X) pasHbIMU cocobamiu: 1) «yroiakom», 2) METOIOM
HeonpeaenéHHbIX K03 duiuentos, 3) mo cxeme Iopaepa ( ecnu Bosmoxno) f(X)= x° + x*+ x3- 2x2 +
2X + 3, g(X)=x -2. Caenarb NpPOBEPKY.

2. Tlpu kakux a u b muorounen f(x) =x® —4x°+ 3x*+ 2x3 + ax? + bx — 4 umeer uncio 2 KopHEM
HE HM)KE BTOPOM KpaTHOCTH?

3. Ipu momomu anroputMa Eeknna Haiitn HOJI muorounenos f(X)= x* - 6x3 + 8x? + 3x - 12, g(X)=
x3- 4x? + 2X - 8 W BHIPA3UTH €T0 JUHEHO Yepe3 3T MHOTouneHbl. CIenaTh IPOBEPKY.

4. Berpazuts HOJI muorowrenos f(x)= x* - 6x3 + 8x% + 3x - 12, g(X)= x3- 4x?+ 2X — 8 nuHeiiHO yepes
3TH MHOTOWICHBI. CleNaTh MPOBEPKY.

5. Haiitt HOK muorounenos f(x)= x3- 4x?+ 2x — 8, g(x)= x*- 6x3+ 8x? + 3x - 12 3nas ux HOJI
(3amanue 1). .. Caenats IpOBEPKY.

6. Ipencrasuts MHEOTOWIEHH f(X)= (X*4%)(X?-2X-3)(x+1), g(X) = (x3-27)(x*-4x+3) Han R. B
KaHoHHYecKoi (popme u Haiitu ux HOJL d(X) ¥ HOK m(Xx).

a C

0 b

7. Iloka3zarh, ut0  <{ [ j |a, beZ, ce2Z},+, o> - kombI10. UIMetoTest i B HeM Aenutesu 0?

8. SIBnsteTCa 1M MOOKOJIBIIOM KOJIBIIa MHOTOWIEHOB N-U CTENEHH C A€HCTBUTEIbHLIMU
k03 puIIIeHTaMU MHOKECTBO MHOTOWICHOB N-i CTENIEHH C IENBIMU KOd(hdUineHTaMu?

9. SIBnstercs v mosieM Konbiio <{(a, b)|a,beR},+,0>, rae oneparuu onpeneneHsl CIEAYOMM
obpasom: (Va,b),(c,d) (ab)+(c,d) = (atc, b+d), (a,b)e(c,d) = (ac, bd) ?
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a b

10. [lycth < Z,+,® > - KOJIBIIO LETBIX YUCeN, <M ,+, > - KOJIbIIO MaTpull Buaa A= b a rac a, B -
1esblie yncna. SABnsercs au romoMoppu3MoM oToopakenue ¢: M — Z no nipaBuiy: (VA € M)
o(A)=a-B?

11. [TokazaTk, 4TO CIEAYIOIINE BEKTOPHBIE MPOCTPAHCTBA H30MOP(HBEI:
a 8
aQ o

a) BEKTOPHOE MPOCTPAHCTBO KBAJIPATHBIX MATPUI 2-TO TIOPSIKA BUIA Hax nojieM R u
apuMeTnyecKoe BEKTOPHOE MPOCTPAHCTBO PA3MEPHOCTH 3;

12. Jloka3arb, 4TO J1t000€ YKMCIOBOE IMOJE OYICT SBIATHCS BEKTOPHBIM MPOCTPAHCTBOM HAJ CaMHUM
cOo0O¥.

13. SIBnsiercst M BEKTOPHBIM MPOCTPAHCTBOM HAJI TTOJIEM PAIlOHAIBHBIX YHCEIT:

a). MHOYKECTBO YHCel BUja a+b \/§ , Te a,b — menble yncia;
0). MHOXKECTBO YKCell Buaa atb Vv 2 , Tae a,b — panonansHbIe YKcIIa;
B). MHOJKECTBO YHCEN BUAa a+b \/g , [I1e a,b — nelicTBUTENBHBIE YUCIIA;

T'). MHOXECTBO YHCel Buga a+b Vv 7 , TIIe a,b — KoMIIeEKCHEIE uncia?

14. SBnsercs M MOAIPOCTPAHCTBOM JIMHEHHOTO MPOCTPAHCTBA KBAJAPATHBIX MaTpHUll 2-TO MOpsaKa ¢
JEHCTBUTEIILHBIMU DJIEMEHTAMM:

a). MHOXXCCTBO KBaJIpaTHbIX MAaTPUIL 2-T0 NnopsaaKa € IeJIbIMU JICMCHTAMMU,
6) MHOXXCCTBO KBaJI[PpaTHLIX MaTpHUIl 2-ro nopAdKa ¢ palluOHAJIbHBIMHA 3JICMCHTAMU
B). MHOXCCTBO KBaJIPaTHLIX MaTpuIl 2-10 mopsAakKa € I[CﬁCTBHTGJII:HI;IMH dJIeMeHTaMu?

15. Haiitu pa3mepHOCTh U KakoW-HHOyIp 0a3uc cieqyrommx noanpocTpaicts U BEKTOpHOTrO
npocTpaHcTBa V KBaIPaTHBIX MaTPUIL 2-TO MOPSAKA C IEHCTBUTEIBHBIME dJIEMEHTaMH HaJ 1TosieM R:

4 % a 0
a
a) MaTpuIl BUJa 2 8.3 aieR; 0) marpun Buga 0 , aeR;
0 & a a
a, O a, O
B) Marpuil BUjaa , aieR;r) marpun Buna aieR;
a 0 a, 4,
—a
1) MaTpull BUJIa a , aeR; e) marpwuil Buia 2 & aieR.

16. [lanb! 1Ba Oa3uca. 3anucarb MaTpUIly Iepexosa OT IMepBoro 6as3uca Ko BTOPOMY:

a) 6asuc ¢1, €2, €3, €4 M OasuC €2, €3, €4, €1 B MpocTpaHcTBe RY;
0) 6asuc €1, €2, €3, €4, €5 U OA3MC &5, €4, €3, €2, €1 B MpocTpancTe RS,
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17. [anbl nBa 0a3uca. 3anucarh MaTpUIly Mepexojia OT MEepBOro Oasuca KO BTOPOMY M MATPHUYHYIO
dbopmyity, CBA3BIBAIONIYI0 00a Oa3uca:

a) 0a3uc €1, €2, €3, €4 M 0azuc o = 2g1 - 22 -3€3 + 6ea,
o2 = -g1 + 3g2 -3¢e3 + 3¢y,
o3 =7¢g1 + 5ep +2¢3 -g4,
o4=2e1+ext + €4,
0) 6asuc €1, €2, €3, €4 U 0azuc B1=-€1-12¢> - 3e3 + bea,
B2 = 3e1-9¢r - 3e3 + ey,
B3 = 4e1 + 5ep +2¢e3 - 2¢a,
Ba = -2e1 + 10¢7 - 3e3 + €4;

18 B enunuyHOM 0a3uce JaHbl BEKTOPHI 01, 02, A3 U Y. JloKazaTh, YTO cucTeMa BEKTOPOB 0Ol1, Ol2, O3
obpa3yet 6a3uc npocrpancTBa. HaliTu KoopIuHATHI BEKTOpPa Y B HOBOM Oa3uce:

a) o1=(2,1,-1); oo=(-3,2,-1); as=( B) oa1=(2,2,2); a2=(2,0,2); as=(-3, 2,

1,1,1); v=(3, 5, 4). 2).  v=(6,-2, 3).
6)  ou=(3,2,1) ax=(1,2,1); os=(1, 1)  oa=(10-7); a2=(2 1,-3); o= (4,
1-1). y=(3,5,7); 2,-1); y=(3, 1,-5).

19. [Ins cnenyrouux cucTeM HaiWTu paHr R, oO1uiee pelieHue, pa3MepHOCTh U Oa3uc npocTpaHcTsa L
peuieHuit (pyHIaMEHTAIbHYIO CUCTEMY PELIEHMI), a TaK)Ke caMo MPOCTpaHCTBO L pemennii: 7x1 —
4x5 + 9x3 + 2x4 + 2x5 = 0,

5x1 + 8%2 + 7x3 — 4x4 + 2x5 =0,

3x1 — 8x2 + 5x3 +4x4 + 2x5 =0,

7x1—2X2 +2x3+ x4 — 5x5=0;

20. Haiitu marpuily JHHEHHOTO omepaTopa, mepeBosiero eanauynblii 6asuc €1 = (1,0, 0), &2 = (0,
1,0),e3=(0,0, 1) B cucremMmy BEKTOPOB 01, Ol2, O3, 33JaHHBIX B CAMHUIHOM Oa3uce:

a)oa1=(2,-3,1), 0) o1 =(5,-4,3), B) a1 = (3, 1, 13),
o2 =(-1,7,-3), o =(-2,-7,3), oa=(1,8,-3),
az=(2,-1,8); az =(2,10,8.); oz = (3,11, -8).

21. Haiitu panr r u gedexr d nuneitnoro oneparopa f BexropHoro npocrpanctsa R3, sagansoro s
moGoro Bektopa B = ( X1, X2, X3 ) € R® cnenyrommm o6pazom:

a) f(B) = (x1- x2, X2 - X3, X3- X1);

0) f(B) = (x3- x2, X1, X1+ X2);

B) f(B) = ( X2 + X3, 2x1 + X3, 3X1 - X2 + X3);

r) f(B) = ( 2x1 + 2X2, X2, X3 - X1);

22. Omneparop ¢ B 6asuce ai,a2 umeet Marpuiry A. Omneparop B 6a3uce Bi, B2 UMEET MaTpHily B.
Haiitu marpuity C oneparopa f B 6asuce a1, a2: a) a1 = (2, -3), a2=(1, -2); B1=(2,-1),B2=(1, -1);

) 1)
A= 4 2, B= 1 1, f=0¢+2y;

0)ai=(1,1),a2=(2,1); B1=(1,2),82=(3,5);
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[ 7) 2 3)
A_\-14 7 g=\2 1) f= o+ 3y

B)ar=(1,1),a2=(1,2); B1=(-1,0),B2=(2,-1);

2 0 (1 —3}
A= 13 , B= 2 1 ,  F=100¢ + vy,
r)ai=(-1,0),a2=(1,1); B1=(3,1),B2=(2,1);

2 3 -1 2
A= 45 : B= 9 1 , f=-20+y.

23. BBIACHUTD, MOXKHO JIM TJAHHYIO MaTpHILy JUHEHHOTO OIepaTopa MPUBECTH K JUArOHAIBHOMY BUIY
myTeM Iepexofa K HoBoMy Oasucy. Eciu MOKHO, TO HaWTH ATOT 0a3uC W TUArOHAIBHYIO MAaTPUILY.
Cnenarb mpoOBEpPKY.

-3 4 -3 0 4 -5 0 4 -3
-3 4 -1 0 4 7 0 4 -1

a)—331; 6)_11_1; B)—331;

TEMBI 11-12.

3ananus:

1. Pemute MmeTogom KapaaHo B 11ojie KOMIUIEKCHBIX YMCET YPAaBHEHUS:
x®—15x* +72x-108=0. x*-6x"—-3x+148=0.

2. Pemmuth metogom Deppapu B 1oJie KOMIUIEKCHBIX YHUCET YPAaBHEHHS
x*—4x*+10x* —20x+25=0.
x*—8x%+21x* —20x+5=0.

f(x) =12x* +32x* +23x° +15x +18

3. HaiiTu panmoHanbHble KOPHU MHOTOYJICHOB

f(X)=x"=7x° -12x* +6x+36

4. HOKa)KI/ITe IIpU IMMOMOIINU KPUTCPHUL DH3eHIITeHA HENIPpUBOAUMOCTb MHOTOYJICHOB
f(x)=x>-8x" +14x° - 28x* -2x-26  f(x)=x"—7x*-12x* +6X+36

gucen Q.

Haza 1oJieM panuOHaJIbHBIX

5. HaiiTu MHOTOYJIEH C JE€NCTBUTEIbHBIMU KOB(I)(I)I/ILII/ICHTE[MI/I, KOPHAMU KOTOPOTO SABJIAKOTCA YUCIIA: 1,
-2, 1, 1-2i, 3i.
6.. Haiitu MHOTrO4JICH C JIeHCTBUTEIILHBIMU KOB(I)(I)I/ILII/ICHTE[MI/I, KOpHSAMHU KOTOPOT'O ABJIAOTCA YUCIa: -
1, -2+3i, 1+i.

7 Pasioxuts Muoroasen | (%)= 20%° +22x* —=102x% + 41x* +13x -6

HENPUBOAMMBIX MHOXKUTEJIeH Haa KosiblioM Z u Haj noysimu Q, R, C.

B IIPOU3BCACHUC
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5 4 3 2
8. Pa3nmokuTh MHOTOWICH f(x) =3x* +5x" -17x" -31x" +4

MHOXXHTEJICH HaJl KojblioM Z 1 Haj noiasmu Q, R, C.

B IPOU3BCACHUC HEMTPUBOANMBIX

9.V6eauThCst, 4TO CACAYIOMINN MHOTOWIEH — CHMMETPUYECKHI, M YTO OH BEPHO BBIPAKCH Yepes3
3lIEMEHTapHBIE CHMMETPUYECKHE MHOTOUNEHBL: (X1 + X2)? (X2 + X3)? (X3 + X1)? = 612622 — 2610203 +

632.

10..Y6eauthcsi, 4TO CIACMYIOMUNA MHOTOWIEH — CHMMETPUYECKHH, U YTO OH BEPHO BBIPAXKEH dYepe3

BJICMCHTApPHBIC CUMMETPHUUYCCKHUC MHOI'OYJICHBI: X13%2% + Xi3%3? + X12x2® + X1%xa3+ x23%a? + X223 =

0162° — 2612063 — 0203,

IIpumepsl 3agaHuil 1JIs1 KOHTPOJIsA (KOHTPOJIbHBIE .pad0ThI).

1 kypc, 2 cemecTp.

TEMBI 1-3.
3aganus:

_ T _2 -1, ,_1 -3, ~_6 5
1. Beramciuts (A - C + 3B)" st A (1 4),3 (1 —8)’C (1 _1)-

2. HaiiTu ko3¢ dunmeHT npu X B pa3ioKeHUU ONpeaeTuTeIen

7 3 -1 x 3
6 2 -3 41
1 1 3 0 2
4 -1 X 2
3 3 1 21

3. Pemuts MeTonoM I'aycca cucTeMbl IMHENHBIX YPaBHEHUI:
X1+ Xo+3x3 — 2X4 + X5 = 5,
3x1+3x21+5x3 —4x4 +3x5 = 5,
X1 + X2+ 7x3 — 4x4 + x5 =15,
2x1t+ 2x2+2x3 —3x4 +3x5 = 6. Cphenarb NpOBEPKY.

4. PeminTh cucteMy JIMHEHHBIX ypaBHEHUH 1ByMs criocobamu( meton Kpamepa u marpuuHslii ciocod
pelieHns ypaBHEHUH):
3x1 — x +7x3=1,
X1 —-5x3=-17,
x1 +x3 +2x3= —1.Cuenarp NpoBeEpKY.

TEMBI 4-6.
3aganuga:

1. TIpu momontu Anroputma EBkiawnma HaiiauTe HaHOOMBIIMN OOHIME aenuTenb d IEasIX dYrcen a =
783, b =1015 u ero nuHEHOE BBIpOKEHHUE YePE3 ITU YUCIIA.
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2. Haiinure KaHOHWYECKOE MpEACTaBACHHE IENbIX uncen a = 783 u b = 1015 u ux HaubOonmbimii
o0mmit nenurens d 1 HauMeHbIIee 001ee KpaTHoe M.

3. SIBnsieTcs iu cieMyroIIee MpaBmiio anredpandeckoit onepanueil Ha MEOXecTBe N? Ecnu 1a, TO
KaKHMH U3 CBOMCTB ( aCCOIIMAaTUBHOCTh, KOMMYTaTHBHOCTb, HAJTMYUE HEUTPATbHBIX, CHMMETPUUYECKHUX
3JIEMEHTOB ) 3Ta omnepanus oonamaer? (Va, B e N) o @ = o. SBnsercs ju rpymmnoi 1aHHOE
MHOYKECTBO C JIaHHOW ornepanuei?

(1+2i)% - (3-2i)? N 1 (5+i)+(3+3i)
4. BeluMciauTs: 2-i (5-i)° l, B-i) (5-i)*

5. PemmnTh KBagpaTHoe ypaBHenue z2 - Z + 5= 0 B mose R, B none C. Cuenars NpoBEpKY.

6. BoruncnuTh, MCHONB3ys TPUTOHOMETPUYECKYIO (POPMY KOMIUIEKCHBIX YHCEIl:

(3—\/§i

55

—5i ] ' y
OtBer narp B anrebpamdeckoi Qopme.
6. YpaBuenne x*=-81 pemurts B mone KOMIUIEKCHBIX uucen. Caenars OpoBepKy (11 AByX
3HaYEHUN).
2 Kype, 3 cemecTp.

TEMBI 7-10.
3ananus:
1. Paznenuth mHOrowieH f(X) Ha MHOTOWIeH §(X) pasHbIMU CIOCOOaMU: 1) «yTroIKOM», 2) METOIOM
HeomnpenenEHHbIX K03pUIIUEHTOB, 3) 1o cxeme [opHepa ( eciu BO3MOXKHO).

f(x)= x> + x4+ x3- 2x% + 2x + 3, g(x)= x*+ 4x3 + 8x% + 8x + 3. Crenarh IPOBEPKY.

2. OmpeienuTh MOKA3aTeNh KPAaTHOCTH KOpHS Xo = 2 MHorounena f(X) = X8 — 6x° + 16x* — 22x3 + 21x2
—12x + 4.

3. IIpu nomouu anropurma EBknuaa nvaittu HO/[ MHOTOUNIEHOB f(X):X5+ 2x* +3x3+4x%+8x+12,
g(X)=3x*+5x3+12x+. Cnenars mpoBEpKY.

4. Beipasuts HOJI muorounenos f(X)=x>+ 2x* +3x3+4x2+8x+12, g(x)=3x*+5x3+12x+20 mmHeitHO
uepe3 3TH MHOTOWIeHBI. Cenars MpoBEpKy.

5. Haittu HOK muorounenos f(x)= 3x*+5x3+12x+20, g(X)= x>+ 2x* +3x3+4x?+8x+12, 3nas ux HOJ
(3amanue 1). Cnenars IpoBEpKy

6. TIpencraButs MHOTOWIEHHI T(X)= (X2+4)(X2-4)(x?-3x+2)(x+1), g(X)= (x3-4x)(x?+2x+1)(x-2) Hag R B
kaHoHH4eckoi ¢popme u Haiitu ux HOJL d(x) u HOK m(Xx).

7. SIBnsieTcs MM NOATPYNIION aJAUTUBHOMN IPYMNIIbI AEHCTBUTEIBHBIX MAaTPUIL] 2-TO MOPSAKA MHOKECTBO

x 0
y O 9
MaTpuIl BUaa C LEJIBIMU DJIEMEHTAMU]
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§/E+1

3 3
8. M30aBUTbCA OT MPPAIMOHAIBHOCTH B 3HAMEHATeJe ApOOH 2+3/4+3 , IPUMEHUB METOI,
UCII0JIb30BaHHBIN MPH J0KA3aTEIIbCTBE COOTBETCTBYIOLICH TEOPEMBI.

a -3b

b a

9. Jlokaxure uzomopdusm xoners K1 = <{a+BV3| a,beZ},+ o>u K= < | a,beZ} +, o>

TEMBI 11-12.

3aganusa:
4 3 2
1. Pemuts MeTonom Deppapy B 10j1e KOMIUIEKCHBIX YUcell ypaBHeHne X +x° —5x°+2=0.

3 2
2. Pemnts MeTonom Kapiano B nose KOMILIEKCHBIX uncend ypapHenne 2% +3x°—3x—-9=0,

f(x) =24x" —42x* = T7x* +56x+ 60

3. HaiiTu panmoHanbHble KOPHU MHOTOUYJICHA

4. Jloka)KuTe MpHu OMOIIY KPUTEepuUsi DHU3EHINTEIIHA HEMPUBOIUMOCTh MHOTOUJICHA

f (x) =6x° +5x* —10x* + 25x* +75+35

Ha/I TIOJIEM PalMOHAIBHBIX yrcen Q.

5. HaliTu MHOTOUJIEH ¢ AEWCTBUTEIbHBIMU KO (PULIMEHTaMU, KOPHSAMHU KOTOPOIO SBJISIOTCS Yncia: 2,

-7, 1+i, 0.

6. Pasnosuts muorowten | (X) = 4x° = 20%° +9x" + 75x° —94x* + 20x — 24

HEMIPUBOAUMBIX MHOXKHUTENIEH HaJl KOJIBLIOM Znu Haa IIOJIAMHU Q, R, C.

B IPOU3BCACHUC

7.Y0enuThes, 94TO CIAESAYIOMINHA MHOTOWIEH — CHMMETPUYECKHI, M UTO OH BEPHO BBIPaKEH Yepe3
AJIEMEHTAPHbBIC CHMMETPUYECKUE MHOTOWICHBI: (X1 + X2 — X3) (X2 + X3 — X1) (X3 + X1 — X2) = — o1
+40102— 8os.

3

Bonpocsl k 3xk3amenaM (IPOMEKYTOUHBINH KOHTPOJIb MO JMCUMILINHE 32 CEMECTPbI).
1 kypc, 2 cemecTp.

Bomnpocsr:

Marpuus! Hag nojaeM. Onepanus cinoxxkeHus: Matpuil. CBOKCTBa OoNepaluy CI0KEHHUS.
YMHOXEHHE MaTpull Ha JAelcTBUTENbHOE YKcio. CBONCTBA 3TO onepauu.

YMmHo)keHue marpui. CBoicTBa 3TOH onepannu (acCOUaruBHOCTh, HEKOMMYTAaTUBHOCTb,
HEUTpaNbHBINA 21eMeHT). OOpaTHbIe MaTPUIIBL.

TpancrioHupoBaHUe MaTPHIl, TPAHCTIOHUPOBAHNUE TPOU3BEICHUS MaTPHII.

KBanparusie matpuiibl. Equnananas marpunia. OOparHbie 1 00paTuMbIe MaTPHIIBL.
Onpenenurens KBaapaTHON MaTpulel. OnpeaenuTens 2,3 mopsakoB. Onpenenurens N-ro
nopsiika.

Anrebpandeckre JOMOTHEHUS © MUHOPHI JIEMEHTA OMPEISIUTES.

8. Teopema 0 pa3noKeHHH ONPEAEIUTENS MO HIEMEHTaM CTPOKH (CTONIONA).
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9. Csoiictsa onpenenutens. Heo6xoquMmble U JOCTAaTOYHBIE YCIOBUS PAaBEHCTBA HYJTIO
onpeaenutea. Onpenennurenb TPEYrolbHOIo BUAA.

10.Beruncnenne o6paTHOl MATPULIBI IPH MOMOILM AITeOPaMIECKUX JIOIOTHEHMIA.
11.Tlpocreiimue MmaTpuuHble ypaBHEHUS, UX PELICHHE.

12.Cucremsl nuneiinbix ypasnenuii (CJIY). Pemenus CJIY. Pasrocunsasie CJTY.
13.0an0ponusie u HeonHoponusie CJIY, cBoiicTBa MX peleHuii.

14.5nemenrapusie npeoopasoanus CJIY. PasaocunsrocTs CJIY 1pH 3leMeHTapHBIX
npeoOpa3oBaHUsIX.

15.9nemenrapubie npeoOpa3zoBaHus MATPHIL.
16.Crynenyarsie cuctemsl TMHEHHbBIX ypaBHenuid. ITpusenenue CJIY k cTyneHyaToMy BHY.

17.Marpuugl, coorerctyromue CJIY. DiaemeHTapHble IpeodpasoBanus Marpull. CTyneHuaThie
Marpupl. Panr marpunst. Panr CJIV.

18.Teopema o uncne pemennii cucrem nuHEHHBIX ypaBHeHuiA. Merton aycca peleHus cucteM
JUHENHBIX ypaBHEHUH. OO1IMEe U YaCTHBIE PELICHUS CUCTEM JIMHEUHBIX YPaBHEHUH.

19.3anuck u permenne cucteMsl N TMHEHHBIX ypaBHEHHMIT ¢ N HEM3BECTHBIMM B MATPUYHON (hopMe.

20.TIpasuno Kpamepa perenus cucteMsl N IMHEHHBIX YPABHEHUI ¢ N HEM3BECTHBIMM.

21.Anre6panueckas onepanus Ha MHOXKeCTBe, mpuMepsl. CBoiicTBa GHMHAPHOI anredpandecKoit
orepauu.

22.Tpymna. Ilpumeps! rpynm. ITpocreiime cBOiCTBA IPyIIIEL

23.Koubio. Ilpumeps konen. ITpocreiimue cBoiCTBa KOJbIIA.

24 .Tlone. Ipumeps! nojieii. Ero npocreiimue cBoiicTBa.

25.Toarpynmna. HeoGXo1MMoe 1 I0CTaTOYHOE YCIOBHE TOTO, YTOOBI HEKOTOPOE MOJAMHOKECTBO
TPYIIIBI SBJISJIOCH €€ IMOATPYIIION.

26.HOI{KOJH)IIO. HGO6X0[[I/IMO€ " 10CTAaTO4YHOC YCJIOBHE TOIO, YTOOKI HCKOTOPOC IMOAMHOKECTBO
KOJIb1a ABJIAJIOCH €TI0 IIOAKOJBIIOM.

27 .Tlonnone. Heo6xoauMoe H JOCTaTOYHOE YCIOBUE TOTO, YTOOBI HEKOTOPOE TTOMHOKECTBO TOJIS
SIBIISIIOCH €r0 MOJIIOJIEM.

28.Konb1o nensix uncen. JemuMocTb B KOJIbIIE HENbIX YHCE.

29.]leneHne ¢ 0CTaTKOM B KOJBIIE IIEJBIX YHCEL.

30.Haubonbmuii 06muii AenuTeNns Henblx yncel. Anroputm Esknmja.
31.JTuneiinoe Bepaxenne HOJI,

32.Haumenbliee obliiee KPaTHOE LETBIX YHUCEL.

33.TIpocThle 1 COCTaBHBIE YHCIIA.

34.PaznoskeHue 1eJI0ro YKucia B IPOM3BEIEHIE IPOCTHIX YHCEL.

35.T1one KOMIIIEKCHBIX YKMCeN KaK PACIIMPEHHE MO A CTBUTENbHBIX YUCE].
36.Anre6pandeckas GopMa KOMILIEKCHBIX YHCEN, ONEPAIlU C HUMH.

37 .TeomeTpuueckoe MpeICcTaBleHNe KOMILIEKCHBIX YUCeN M ONepaluii Hal HUMU.
38. Tpuronomerpuaeckas (popma KOMILUIEKCHOTO YHCIIA.

39.KopHu U3 KOMILIEKCHBIX YHCEL.

40.KopHu N-ii cTeNeHn U3 eJUHUIIBL.

41.Pemmenne 1By4IEHHBIX YPABHEHHUI.

2Kypc, 3 cemecTp.

Bomnpochsr:
1. Tlocrpoenre Konpla MHOTOYIEHOB OT OIHOM MEPEMEHHOM HaJl IIOJIEM JEHCTBUTENBHBIX
qrcel.
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no

Teopust 1eIUMOCTH B KOJIbII€ MHOTOYJIEHOB OT OJTHOM NMEPEMEHHOMN HaJl IOJIEM
HeﬁCTBHTCHBHbIX YHUCCII.

Teopema 0 J€IEHUH C OCTATKOM.

Jlenenue MHOrouieHa Ha IByWIEH X-8 U KOPHU MHOTOWICHA.

Teopema besy. Kparasie kopau. HanbombIiiee BO3MOXKHOE YUCIIO KOPHEH MHOTOUWICHA.
HauGonpimmii o01uii 1enurens MHOTOUWICHOB Ha mosieM. AnroputM EBkima.
Haumenspiee oOmiee kpaTHOE MHOTOUYJICHOB.

N AW

HenpuBoaumbie 1 IpUBOIUMBIE HAJ MOJIEM ACHCTBUTEIBHBIX YUCET MHOTOWICHBI, UX
CBOMCTBA.

9. PaznoxeHne MHOro4JIeHa B IIPOU3BCACHUC HOPMUPOBAHHBIX HEIIPHUBOANMBIX MHOKHTEIICH
1 €ro CIMHCTBCHHOCTD.

10.Kanonuyeckas popma 3anucu muorounena. Haxoxaenne HOJl u HOK MHOrousieHOB.

11.KoneunomepHoe BEKTOPHOE IPOCTPAHCTBO HaJl MPOM3BOJILHBIM MOJIEM, ETO IPOCTEHIIHE
CBOWCTBA, IPUMEPBI.

12.Basuc u pasMepHOCTb KOHEYHOMEPHOTO BEKTOPHOTO IIPOCTPAHCTBA, MX CBOHCTBA.

13.Marpuna nepexona ot 6asuca k 6asucy. CBs3b MeKIy KOOPIAMHATHBIMH CTPOKAMHU BEKTOPA
B Pa3JIMYHBIX Oa3ucax.

14. JTuneiinoe oToOpaxeHne BEKTOPHBIX MPOCTPAHCTB, €T0 CBOKWCTBA.

15. Marpuua nepexona ot 0HOro 6asuca BEKTOPHOTO IIPOCTPAHCTBA K JIPYTOMY.

16.JTuneiinplii onepatop B BEKTOPHOM IIPOCTPAHCTBE M €0 MaTPUIlA, U3MEHEHHE € IIPU
nepexozie K Apyromy 6asmucy.

17.CobcrBennble 3Ha4eHUs B COOCTBEHHBIE BEKTOPBI IMHEHHOIO OMeparopa.

18. Xapakrepucrudeckoe ypaBHeHHe JIMHeHOrO oneparopa. [IpuBeieHHe MaTpHIbI
JIMHENHOr O oIleparopa K AUaroHajJbHOMY BHUJY.

19.Paciupenus noneit. CTpoeHHe IPOCTOro paclIUpeHus Hojis. MUHUMAIbHbI MHOTOUIEH
areOpandyecKoro HaJj MoJeM JIEMEHTA.

20.Ctpoenue pocToro anre6panueckoro pacupeHus moJis.

21.MHOFO‘~IJ'I€HI)I OT N NEPEMCHHBIX U Ilel\/'ICTBI/Ifl Haa HUMH. CrerieHbr MHOTOWIEHA OT N
MEPpCMCHHBIX.

22.KonbIio MHOTOYJIEHOB OT N IEPEeMEHHBIX HaJl 00/1aCThIO LETOCTHOCTH.
Jlexcukorpaduyeckoe ynopsioueHue 4JIeHOB MHOTOWIEHA OT N epeMeHHbIX. Bricimit
YJIEH MPOU3BENICHUS IByX MHOTOUJICHOB.

23..CummeTprueckie MHOTOUIeHE. CBOMCTBA BBICIIETO YIeHa CUMMETPUUECKOTO MHOIOUJIEHA

24.0cHoBHas TeOpEMa O CHMMETPUYECKMX MHOTOUNIEHAX M CIIEJCTBHE U3 Hee.

25.MHOrouIEHBI OT OJIHOM MEPEMEHHOM HaJl TOJIEM KOMIUIEKCHBIX urcen. OCHOBHas TeopeMa
anreOpsl.

26. Anrebpandeckas 3aMKHyTOCTb MOJIEH. AreOpanyeckas 3aMKHYTOCT TI0JISl KOMILTEKCHBIX
4HCell.

2'{ .Pa3nokeHre MHOTOYJIEHA HAJl ITOJIEM KOMILIEKCHBIX YHCEN B IIPOU3BEICHHE HETPHUBOIMMBIX
MHOXKUTEJIEH

28.Penienue ypaBHEHHIT TPEThEH CTEMEHU HAJl MOJIEM KOMILIEKCHBIX YHCE .

29.Penienne ypaBHEHHI YETBEPTOI CTEIIEHU HaJl MOJEM KOMILIEKCHBIX YHCE

30.Kopnu MHOro4IeHa Hajl MOJEM JeHCTBUTENBHBIX yicell. COnpsKeHHOCTh MHMMBIX KOPHEH
MHOTOWIEHA C IEHCTBUTENBHBIMU KO3 UIIUEHTAMH.

31.P33J'IO}KGHI/IG MHOTOYJICHA HaJ IIOJIEM )ICIZCTBI/ITGJ'IBHLIX YHUCCII B IIPOU3BEACHHUC
HETIPUBOAUMBIX MHOXKHUTEIESH.

32.116.]'[1316 " pallMOHAJIbHBIC KOPHU MHOTI'OYJICHA C ECJIBIMU KOB(i)(i)I/IHI/IeHTaMI/I.
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33.Heo6xoauMelii IPU3HAK PAllMOHAIEHOTO KOPHS MHOTOUYJICHA € LIEIBIMU KO3(Q(QHUIHEHTaAMH.

34.Kputepuii HenpUBOIMMOCTH MHOTOUJIEHOB HAJI TI0JIEM PALIUOHATLHBIX YKMCEI
(DHzeHmITEHA).

35.TloHsATHE pa3pelIMMOCTH YPaBHEHHS B pafluKanax. YCIOBUs pa3pelIMMOCTH YPaBHEHHUS
TpEeThel CTENEHU B KBaJAPATHBIX paUKaiax.

36.IIpuMepsl reOMETPHYECKUX 3aa4, CBOIAIIMXCS K YPABHEHUAM, HEPa3pPEIMMbIM B
KBaIPaTHBIX paJlKajax.

IIpuMepbl NPAKTHYECKUX 3aJAHUH IS KOHTPOJISI 3HAHUU HA CEMECTPOBOM
JIK3aMeHe.

1 kypc, 2 cemecTp.

TEMBI 1-3.
3aganus:
31 -1 2 2 3
2 2 1 1 -10
1 0 1
1. Beranciuts cymmy (A+B)C , tie A = t il B= 12l ,C=(1 1 1)
: 1 0 1
31 -1 31 -1
2. Beruncnuts npousBegenue Matpunl (2 2 1 )u (2 2 1 ), 1 HA0OOpOT.
11 1 1 1 1
1 -4 -3 2 2 3
3. Ilepemuoxxuts Marpusl (1 —5 —3)u (1 —1 0), 1 HAOOOPOT.
1 6 4 -1 2 1
31 -1
4. BprauciuTh MpousBeeHre MaTpuiipl (2 2 1 ) Ha TPaHCIIOHUPOBAHHYIO €if, 1 HA00OPOT.
1 1 1
31 -1 31 -1
5. Tokazars, uto (Ae B)'=BTeAT ecru (2 2 1)u (2 2 1).
1 1 1 1 1 1
3 -1 7
2 0 -
1 1 2 .
6. [lst Mmarpuibt HalTu 00paTHyto Marpuiry. Caenarb MpoBEPKY.
3 -1 7 3 4 2
7. Pemuth ypaBHenne X-A=B, rne A=(—-2 0 -=5),B=(—1 -1 2).Cnenarb npoBepKy.
1 1 2 1 2 1
2 4 -1 1 0 1
8. Pemuth marpuunoe ypaBHenne A-X=B,ecmA=(1 0 1),B=(1 1 1).Cnenars
1 1 0 1 0 1
HPOBEPKY.
9. Haittu nBymst pazHbIMH crioco0aMu KO3((UIIMEHT MpU X B Pa3I0KESHUU ONPEACTUTENS .10.
2 0 -1 1 3
0 2 -3 41
11 3 0 2
4 -1 0 2
3 3 1 21

Brrancnute onpenenuTens
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11. Pemmuts Metonom ["aycca cucreMy JInHENHHBIX ypaBHEHUH. Cenarh IPOBEPKY.

X1+ 2X2 — X3+ 3x4 +4x5 = 1,
2x1— X2+ 3x3+2xX4 — X5 =2,
X1 +4Xx2 +2X3 — 5x4 +3x5 = 3,
X1+15%x2+6x3 —19%x4 +9%5 = 9.

TEMBI 4-6.

3aganusa:
1 Ilpu nomomm Anroputma EBkimaa HaiinuTe HamOONbIIUE OOIIUIA aenuTens O LENbIX YHucel a =
1015, b = 638 u ero nuHeitHOE BEIpaKCHHE Ye€PE3 ITH YUCIIas.

2. Haiinzure KaHOHHYECKOE IMpPEACTaBACHHE IEenbiXx umcen a = 1015 u b = 638 u ux HaubombIIHii
o0t genurens d 1 HauMeHbIee 001Iee KpaTHoe M.

3. SBnsieTcst M cieayroliee MpaBuiio anredpandeckor onepanueit? Ecnu na, TO KakMMU U3 CBOMCTB (
aCCOIMAaTUBHOCTh, KOMMYTAaTUBHOCTh, HATMYHE HEUTPAIBbHBIX, CAMMETPUYECKUX FJIIEMEHTOB ) 3Ta
omnepanus oonagaer? ( Va, B € Z) a*B=a’. SIpnsgercs u rpynnoi 1aHHOE MHOXKECTBO C JaHHOU
omnepanuen?

(1+2i) —(3—2i)2+ 1
4. BEIYUCIIUTE: 2-i (5_ i)

5. Pemmuth KBagpaTHOE ypaBHeHHe z° - Z + 5 = 0 B mone R, B mone C. Cenars IpoBepKy.

6. BeruucnuTh , UCHOIB3ys TPUTOHOMETPUYECKYIO (hopMy KomIuieKcHbIX uncend. OTBeT Aarh B
anrebpandeckoi opme.

7. VpaBHenue x*=-81 pemmuTh B MOJNEe KOMIUIEKCHBIX wmcen. Caemnars mpoBepKy (A JByX
3HAYEHU).

8. SIBnsercs nu cnenyrolee npaBuiio aaredpanyeckoit onepanueit? ( Va, B € Z) a*s = a’. Ecnu na,
TO KAaKHUMH U3 CBOMCTB (aCCOIMaTUBHOCTh, KOMMYTATUBHOCTb, HAJTMYUE HEUTPAJIBHBIX,
CUMMETPHUUYECKUX AJIEMEHTOB) 3Ta onepanus odnagaer?

BAPUAHTBI OTBETOB:

1) acconMaTUBHOCT;  2); KOMMYTAaTUBHOCTh; 3); HAJIMUME HEUTPAJIbHOTO 3JeMeHTa; 4) Hamudue
CUMMETPUYECKUX JIEMEHTOB; 5) orepalus He sBJSEeTCs anre0Opanyeckoi.

9. Pemnts KBafipaTHOE ypaBHeHue 2z2 - Z + 5 =0 B none R, B mone C. Cyenath IpoBepKy.

10. Bpruncinuth, UCHONb3Ys TPUTOHOMETPHUUECKYIO (DOPMY KOMILIEKCHBIX YHCEIN:

_f34i 12

—2-2i .
OtBer parb B anreOpamdeckoir (opme.

11. YpaBuenue x*=225 pemuts B mone KOMIUIEKCHBIX umcen. Clenars mpoBepKy (s ABYX
3HAYEHUN).
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21 Ipu momormu Anroputma EBkiwma HaiinuTe HanOONbIINE 00U aenuTenb d HETbIX YHCeT a =
1015, b = 638 u ero nMHEIHOE BBIPAKCHUE Yepe3 ITH Yrcias.

13. Haiinute KaHOHHMYECKOE MpeacTaBieHHe Ieibix yucen a = 1015 u b = 638 u ux HambOonbImi
o0mmit aenurens d ¥ HauMeHbIIee 001ee KpaTHoe M.

2 Kkypec, 3 cemecTp.
TEMBI 7-10.
3ananuda:

1. Paznenmuth mHOrowieH f(X) Ha MmHorowieH g(X) pasHbIMU CIocO0aMu: 1) «yroikom», 2) METOI0M
Heonpenen€HHbIX KodhGUIHMeHToB, 3) o cxeme ['opHepa ( eciii BO3MOXKHO)
f(x) = x*- x3+2x2— x + 1, g(X)=x?—x - 1. Czenarh OpOBEPKY.

2. TIpu xakux ycnosusx maorounen f(X) = x®— 2x°— x*— 2x3+ ax? + bx + ¢ umeer uncino 1 KopHem
TpeTheN KpPaTHOCTHU?

3. IIpu nomomu anroput™a EBknia HaiiTH HanbGobIIMi 06muil AeauTens MHorouneHos f(X)= 4x° -
A +5x3-4x%2 - x + 1, g(X)=2x3+ X2+ X - 1 U BBIPa3UTh €r0 JIMHEHHO Yepe3 ITH MHOTOUJICHBI.
Caenarb IPOBEPKY.

4. Beipasuts HOJI muorounenos f(X)=x>+ 2x* +3x3+4x2+8x+12, g(x)=3x*+5x3+12x+20 nmHeiiHO
uepe3 3TH MHOrowieHbl. Caenars MpoBepKy.

5. Haiitu HOK muorounenos f(x)= 2x3 + x2+ x - 1, g(X)= 4x° - 4x*+ 5x3- 4x? - x + 1 3nas ux HOJ]
(3apanue 1).. Coenatb npoBepKy

6. [IpencraButh MHOTOWIeHBI T(X)= (

X2-5x+6)(x3-2x)%(x-3)%, g(X)= (x?-2x-3)(x?+2x+3)(x>-2v/2) Han R B KaHOHMUECKOil GopMe ¥ HANHTH X
HOJI d(x) u HOK m(x).

[a Oj
7. I/IBOMOp(l)HBI JIX AU TUBHBIC T'PYIINIBI MaTpHUIl BUA 0 a C pallMOHAJIBHBIMU 3JICMCHTAMU U

a 0
0 a 9
MaTrpHuIl BUJa C LIETIBIMU JIEMEHTaMHU
7.. Janst rpynmsl Gy = < { 3¢ |k ez },e>u Gy =< {5k |k ez }, +>. I3omopdHbBI 11 OHU?

8. SIBnsteTcs u mosieM Koubito <{(a, b)|a,peR},+,0>, rae onepanuu onpeaeneHs! CleayOIIAM
obpazom: (Va,b),(c,d) (a,b)+(c,d) = (a+c, b+d), (a,b)e(c,d) = (ac, bd) ?

§/§+2

3/ 3
9 .M36aButhCg OT HPppalluOHAJIBHOCT B 3HAMCHATCIIC 25+ 3\/3 -2 , HPHUMCHHB METOA,
HCITOJIb30BaHHBIN IIpr 10Ka3aTcIbCTBEC COOTBeTCTBYIOHIeﬁ TECOPEMBI.

TEMBI 11-12.
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3aganusa:

1. Pemmute MmeTogom KapaaHo B 1osie KOMIUIEKCHBIX YKCEIl YPaBHEHUE
x*—9x?+18x-28=0

4 3 2
2. Peruuts MeTozom Deppapy B 10j1€ KOMIUIEKCHBIX 4ucell ypaBHeHne X +2x° +7x°+6x+5=0.

f () =24x° +10x* - X* ~19x* ~5x+ 6

3. HaiiTu pauioHaJIbHbIE KOPHU MHOTOUYJICHA

4. JIoka)kxuTe TpU MOMOIIH KpUTEpUs DU3EHIITEHHA HEMPUBOIUMOCTh MHOTOWICHA

f(x) =5x° —4x" +14x> —28x* +2x -2

Haza 1oJIEM palMOHaJIbHBIX YK CEIT Q

5. Haiitu MHOrOWIEH ¢ AeHCTBUTEIbHBIMU KO3 (DULIMEHTaMu, KOPHSAMH KOTOPOTO SBJIAIOTCA Yucna: 3,
1+1i, 2i.

6. Pasnoxuts Muorowten | (X) = 4x° —3x" —12%> +9x* —16x +12

MHOXKHTEIIeH Haa KoabloM Z u Hag noismu Q, R, C.

B IMTPOMU3BCACHUC HCITPUBOAUMBIX

7.Y6enuTbes, 4TO CIACAYIOMINI MHOTOWIEH — CHMMETPUYECKHH, M 9TO OH BEPHO BBIPAKEH Yepes3
AJICMEHTAPHBIC CUMMETPUYECKUE MHOTOWICHBL: (X1 + X2+ X3) (X1 + X2+ Xa) (X1 + X3+ X4) (X3 + X1 — X2)
= 61°62 —G103 +04.

8. Pemnte MeTonom KapnaHo B 11oJ1€ KOMIUIEKCHBIX YHMCEJl YpPaBHEHUE
x®+9x* +18x+28=0

4 3 2
9. Pemnth MeTomoM Peppapy B MoJie KOMIUIEKCHBIX YHCEN ypaBHeHHe X +4x™ —5x" +4x—6=0.

f(x) =9x* —6x* +10x° +39x” - 21x +1

10. Haiitu panyioHanbHble KOPHH MHOTOUYJIEHA

11. lokaxxute py MOMOIIM KpUTepus Dii3eHIITeliHa HENPUBOAMMOCTh MHOTOUJIEHA

f(x)=x>+7x*-14x> - 7x* +28x - 35

HaJI TOJIEM paroHaIbHBIX gucen Q.

12. HaifTu MHOTOUJIEH C J1eHCTBUTENBHBIMU KO3(PPUIIMEHTaMU, KOPHSAMHU KOTOPOTO SIBIISIOTCS YUCIHA: -

1-3i, 3,-3,-1.

13. Pa3moskuTh MHOIOYIEH fF(x)= 24x" +64x° —9x* - 71x+ 22

MHOXKHTEJIeH HaJl KoablioM Z u Hag noiasmu Q, R, C.

B IPOU3BCACHUC HETIPUBOAUMBIX

14, YoeauThcsi, 9TO CICTYIONINI MHOTOWICH — CHMMETPHUYECKHI, M UTO OH BEPHO BBIPAXKEH Uepe3
3NIEMEHTapHBIE CHMMETPHUYECKHE MHOTOUNEHBL:  (X1X2 — X3)(X2X3 — X1)(XsX1 — X2) = 03°> — 61202 +
26263+ 62 — 26163—03.

5.4. MeTtoauyeckue MAaTepUAJIbl, ONpeaeAoNIMe MPoUeaAYPbI
OLICHUBAHUS 3HAHUUA, YMEHUU, HABBIKOB M (MJIH) ONBITA AeATEJbHOCTH,
XapaKTepU3yIIMX 3Tanbl (POPMUPOBAHUSA KOMIIETCHIUN
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OueHnBaHUEe CTENEHU OCBOCHHUS 00y4alOUMMUCS TUCHUITUHBI OCYIIECTBISIETCS
Ha ocHOoBe «llojoxeHne 0 OayUTBHO - PEUTHHTOBOW CHUCTEME OIEHKH yCTIEBAEMOCTH
ctyneHToB MI'OVY».

ComnocTaBUMOCTh PEUTUHTOBBIX MTOKA3aTeNIei CTyAEHTA M0 Pa3HbIM JTUCIIUIUIMHAM
1 OaIbHO - PEHTHUHTOBON CHCTEMBI OLICHKH YCIIEBAEMOCTH CTYICHTOB O0OCCIIEUHBACTCS
MIPUHATHEM €IMHOTO MEXaHW3Ma OIICHKW 3HAHWU CTYICHTOB, BRIPQYKCHHOTO B Oajuiax,
cormacHO koTopomy 100 OamioB — 3TO MOJHOE YCBOGHHE 3HAHMNA MO Yy4eOHOU
JTUCIUIUIMHE, COOTBETCTBYIOIIEE TPEOOBAHUSIM YUEOHOU MPOTrpaMMBlI.

OcCHOBHBIMH (OpMaMU TEKYIIETO W MTOTOBOTO KOHTPOJSL SIBISIFOTCS YCTHBIC
OIIPOCHI T'PVYIIIIBI BO BpPEMS IIPAKTHYCCKHX SaHHTHﬁ, TCCTUPOBAHUC, KOHTPOJILHBIC pa60TI)I,
CEeMECTPOBOE 3a/IaHKE JJIsl CAMOCTOSATEIILHOM Pa0OTHI U 3a4€T C OLCHKOM.

HpOBepKa BBITIOJTHCHU A JOMAaIIHUX SaI[aHI/Iﬁ PETYILAPHO OCYHICCTBICTCA
IIpCriogaBaTcICM Ha 3aHATHUAX. Taxxe Ha 3aHATHIX IMPOBOJATCA TCKYIIUC YCTHBIC OIIPOCHI
CTYACHTOB, TCCTUPOBAHUC, O6cy)KI{eHI/I€ X04a BBIITOJITHCHUA CEMECTPOBOTO 3aaHUA.

NrtoroBasi oleHKa 3HAHHWN CTYOEHTOB MO M3y4aeMoW aucuuIuinHe coctasisier 100
0aJIOB, KOTOpHIE KOHBEPTHUPYETCS B OICHKY IO MATHOA/UIBHOW Ikaie (utoroBas (opma
KOHTPOJISI — 3a4€T C OIIEHKOM), IO CIIEAYIOIIEH CXeMe:

[[Ixana COOTBETCTBUS PEUTUHTOBBIX OIICHOK MATHOAIEHBIM OLEHKAM:

OrneHka 110 5-0a1JIbHOM CUCTEME Onenka o 100-

OaJUIbHOI
CHCTEME

5 OTJINYHO 81 -100

4 XOPOIIIO 61 - 80

3 YIOBJICTBOPUTEIHHO 41 - 60

2 HEY/IOBJIETBOPUTEIBHO 21 -40

1 HEOOXOJMMO TIOBTOPHOE 0-20

H3y4YeHHe

O6mass onenka (100 OamioB) ckiaAbIBaeTCsl M3 OLEHKH 3a TEKYILIYIO
ycrneBaeMocTh (76 6aiioB), v OIEHKH 3a 3K3aMeH (24 6asuioB)
1) [Mocemenue 3anstuii — 0.25 Gan.
Bcero — 43 6amioB 1o unciy 3aHsATUH (JIGKITMOHHBIE U TIPAKTUYECKUAE 3aHITHS).
2) Hanucanue xoncnekra — 17 6aios.
3) KontponpHas pabora — 4 6anos
Bcero 16 6amioB mo yucity pabot
4) Dk3aMeH -24 6ana.

Kpumepuu ouenusanun xoncnekma

Ecnu cryneHT wW3maraer wmarepuan IMOCIEAOBAaTeIbHO W TPAaMOTHO, JCiiacT
HeoOXoIuMbIe 0000IIIEHUs U BBIBOJIBI, TO eMy BhicTaBisieTcs 0.1 6ana.

Ecmu CTYACHT H3JIara€T Marcpuaj HCEIIOJIHO, HO ITOKa3aHO 06Luee ITOHUMAaHUuEC
BOIIpOCa U MPOACMOHCTPHUPOBAHBI YMCHUSA, JOCTATOYHBLIC JJIsA )IaJ]BHeI\/'IHIeFO YCBOCHUA
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Mmarepualna, WIM HMEJUCh 3aTPyJHEHUs, WIM JOMYyIIeHbl OMUOKK B OMNPEIEICHUU
MOHATHUM, WCHOJB30BAHUM TEPMHUHOJOTHUU, HCIPABICHHBIE IOCIE 3aMeYaHUU
MpEINoiaBareisi, MPpU 3TOM CTYACHT JIeJIaeT HEOOXOIUMbIE 000OIIEHUS U BBIBOJBI, TO EMY
BoicTaBnsiercs (.05 Gam.

Ecnu cryneHT He packpblBaeT OCHOBHOTO COJEpXKaHHUS ydeOHOro Marepuana,
JEMOHCTPUPYET HE3HAHHWE WJIM HEIMOHMMAaHHWE OOJbIIeH Wi HanOoyiee BaXKHOM 4acTu
y4eOHOro Marepuajna, JONyCKaeT OMMOKM B  ONPENCICHUM TMOHATHHA, MpHU
UCIIOJIb30BaHUM TEPMHUHOJIOTHUH, KOTOPBIE UM HE HCHPABISIOTCS IOCIE HECKOJIbKHX
3aMeuyaHuil mpernojaBarelis, To eMy BbicTaisieTcs 0 6amios.

Kpumepuu ouyenueanus KonmponvHou padomul

Ecnu cTyneHT npaBWIIBHO pelIMil BCE 3aJaHusl U OOOCHOBAJ TMOJYYCHHbBIE
pe3yibTaThl, TO €My BbICTaBisieTcs 4 0auioB.

Eciu cryneHT mnpaBuibHO pemni BCE 3aJaHusA, HO HE CMOr 0OOCHOBATh
MOJIyYeHHbBIE PE3YJbTAThI, TO EMY BBICTABIIAETCS 4 OaJlIOB.

Ecmu crynent npaBmwibHO pemmn 60% - 80% Bcex 3agaHuil, HO HE CMOT
000CHOBATh TOTYYCHHBIE PE3yJIbTaThl, TO €My BBICTABISETCS 3 OAJIIOB.

Ecnu crynent nmpaBwibHO pemni 50% Bcex 3aaHuid 1 000CHOBAJ MOJTYYCHHbBIC
pe3yibTaThl, TO €EMY BBICTaBIIsAETCS 2 0aJlIoB.

Eciu crynent npaBwibHO pemmnn 50% Bcex 3agaHuii M1 00OCHOBaJI HE BCE
MOJIyYeHHBIE PE3YJIbTaThl, TO €My BbICTaBisieTcs 1 0aut (B 3aBUCUMOCTH OT KOJIMYECTBA
U CTETIEHH UMEIOLINXCS OIIMOOK U HETOUETOB).

Ecnu ctynent npaBunbsHO pemun meHee 50% Bcex 3agaHuil U1 cMOT 000CHOBATh
MOJTyYEHHBIE Pe3yibTaThl, TO €My BbIcTaBisieTcs 1 Gam.

Ecou cryment npaBunbHO pemmn Menee 50% Bcex 3aJaHMil U HE CMOT
000CHOBATh MOJTYUYEHHBIE PE3YJIbTaThl, TO €My BbIcTaBisieTcsi 0 GayioB.

Kpumepuu OUCHUBAHUA OM6€EMO6 cmydenmoe Ha4 IK3amene

baJuel Kpurepnun oneHrBaHus

22-24 CTYIEHT CBOOOIHO OPHEHTHUPYETCS B TEOPETUYECKOM Marepuaie,
3HaeT (OPMYIUPOBKU ONPEACIICHUM, TEOPEM M CBONCTB, I'PaMOTHO
IPOBOAMT  JIOKA3aTelbCTBA TEOPEM M CBOWMCTB, TPABUIBHO,
apryMEHTUPOBAHO OTBETWJI Ha BCE JOIMOJHHUTEIbHbIE K OWIeTy
9K3aMEHa  BOMPOCHI, TMPHUBENT TMPUMEPHI, BIAAEET MpPUEMaAMH
PacCy>KIEHUSI M COTIOCTABIISIET MaTepHuall U3 pa3HbIX MCTOYHUKOB, 0e3
OMMOOK BHITIOJHUJI MPAKTHUECKOE 33/IaHNE

18-21 CTYAEHT XOpOLIO OPUEHTUPYETCS B TEOPETHUUECKOM Marepuaje, 3HaeT
(OpMYJIMPOBKY OCHOBHBIX OIpENeNIEHUH, TEOPEM U CBOMCTB, TPAMOTHO
IPOBOJMT JI0KA3aTeJIbCTBA TEOPEM U CBOMCTB, MPAaBUJILHO OTBETUJI Ha
JIOTIOTHUTENIbHBIE K OWJIETY SK3aMeHa BOMPOCHI, MPUBENI HEKOTOPbIE
npuMepbl, 6€3 OMMOOK BHITIOIHUII MPAKTHYECKOE 3a/1aHNE

15-17 CTYICHT HEIOCTAaTOYHO CBOOOIHO OPUEHTUPYETCS B TEOPETHUECKOM
Marepuasie, 3HaeT GOpMyJIMPOBKHA HEKOTOPHIX OMPEEICHUH, TEOPEM U
CBOMCTB, MPOBOAMT JOKA3aTEIbCTBA TEOPEM M CBOWCTB, OIIMOACTCS
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MIPU OTBETE Ha JIOMOJHUTENbHBIE K OMJIETY 3K3aMeHa BOMPOCHI, MPUBEI
HEKOTOpbIE TPUMEPHI, 0€3 OIMHUOOK BHIIOJHUI TPAKTUUECKOE 3aJaHNe

11-14

CTYICHT HEIOCTaTOYHO CBOOOIHO OPHUEHTHUPYETCS B TEOPETHUECCKOM
Marepuajie,  ommbaercs  Nnpu  (OPMYJUPOBAHMH  OCHOBHBIX
OTIPEICIICHUI, TEOpPEM W CBOWMCTB, OIIMOAETCS IMPH JI0Ka3aTeIbCTBAX
TEOpEeM W CBOHCTB (B 3aBHCHMOCTH OT KOJHYECTBA M CTCICHHU
UMCIOITUXCST  OMMOOK W  HeAo4y€ToB), 0Oe3 OmUOOK  BBIMOTHUI
IPAKTHYCCKOEC 3a/IaHHE.

6-10

CTYIEHT IUIOXO OpUEHTUPYETCd B TEOPETHYECKOM Marepuale,
JOIyCKAaeT OMMOKM B  (POPMYIMPOBKAX OCHOBHBIX OIPEACIICHUN,
TEOpEM M CBOWCTB, OIIMOAETCS TMpPH JIO0KA3aTelIbCTBAX TEOPEM U
CBOMCTB (B 3aBUCUMOCTM OT KOJIMYECTBA W CTENEHU HMEIOIINXCS
OIKUOOK M HEAOYETOB), MOMYCTHI AapU(PMETHUECKYI0 OIIMOKY B
OPAKTUYECKOM 3a/IaHHH.

3-5

Ecnu cTyaeHT mioxo OpueHTUPYETCsl B TEOPETUUECKOM MaTepHalie, He
3HAeT HEKOTOPbIe (OPMYIUPOBKHA OCHOBHBIX OIpPENIECTICHUMN, TEOPEM U
CBOMCTB, TPHUBOJAUT TEOPEMbl M CBOMCTBA 0€3 JI0Ka3aTelbCTB, Y
CTYIEHTa BO3HUKAIOT MPOOJIEMbl MPU MPUMEHEHUU TEOPETHUECKUX
CBEIICHUM i1 penieHus TUMNOBBIX 3adad (B 3aBUCUMOCTH OT
KOJIMYECTBA U CTEIICHU UMEIOIIMXCS OITMOOK U HEJJOUETOB)

CTYAEHT HE OPHEHTHUPYETCS B TEOPETUYECKOM MATEpUaIe, HE 3HAECT
OOJBIIMHCTBO (POPMYIMPOBOK OCHOBHBIX OIpPENEICHUH, TEOPEM U
CBOMCTB M HE YMEET IPUMEHATH TEOPETUYECKUE CBENCHHS U
pELIeHUs] TUIIOBBIX 33/1a4, HE BBINIOJHWII PAKTHUYECKOE 33JaHUE.

6. YA EBHO-METOANYECKOE U PECYPCHOE OBECIIEYEHHE
JANCIUITIJIMHBI

1.

6.1. OcHoBHas 1UuTEpaTypa
Kypom, A.I. Jlexiuu no obuieit anredpe: yuebHuk i By3oB / A. I'. Kypomr. - 3-e
u3a.,crepeotur. - CII6. : Jlanb, 2019. - 556c¢. — TekcT: HEMOCPEICTBEHHBIH.

Kypom, A.I. Kypc Beiciieii anreOpsl: yueOHuK 11st By30B / A. I. Kypom. - 19-¢
usn.,crepeotut. - CII6. : Jlans, 2019. - 432¢. — TekcT: HEMOCPEACTBEHHBIH.

Munuyk, U.A. OcHOBHBIE CTPYKTYpHI aaredpsl: yued.mocodbue mis ¢pus.-mar. ¢ak. / M. A.
[Tunuyk. - M. : MI'OY, 2016. - 64c. — TekcT: HENOCPEICTBEHHBII.

Cwmomun FO.H. Cmonun FO.H., Anre6pa u teopus uucen: yue6. nocodue / FO.H. Cmonun - M. :
@®JIMHTA, 2017. - 464 c. - ISBN 978-5-9765-0050-1 - Pexxum mocryma:
http://www.studentlibrary.ru/book/ISBN9785976500501.html - (mara obparienus 22.07.2019).
— Pexxum noctyna: aiis aBrous. [lone3oBareneit 9bC KoncynbranT ctyaenTa. — TekcT:
IEKTPOHHBIN.

6.2. lomosiHMTEIbHAA JIMTEpPATypa

1.

dannees, JA.K. Jlexkiuu o anredpe: Yued.mocodbue s By3oB / 1. K. @annees. - 5-e u3n ;
crepeoturl. - CIIO : Jlanb, 2007. - 416¢. — TekcT: HEMOCPEICTBEHHBIM.
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10.

11.

12.

13.

14.

Kocrpuknn A.U. Baenenue B anreOpy: yueOHHK JJI By30B. 4.2. TMHEHHas anredpa / A. U.
Koctpukus. - 3-e uzz. - M. : @usmariut, 2004. - 368c. — TekcT: HermoCpe1CTBEHHBIH.

Kocrpukun A.U. Baenenue B anreOpy: y4eOHHK 1)1 BY30B . 4.1. oCHOBBI anreopsi / A. H.
Koctpukus. - 2-¢ m3a.,ucnp. - M. : ®uzmariurt, 2004. - 272¢. — TekcT: HEMOCPEICTBEHHBIN.

Koctpuxkun A.A. Beenenue B anreOpy: yueOHHK JJIs1 By30B. 4.3. OCHOB.CTPYKTYPBI aJIreOpsI /
A. U. Koctpuxkud. - M. : ®uz-mar.ut., 2000. - 272¢. — TekcT: HenocpeACTBEHHBIM.

Koctpukun, A.W. Beenenue B anredpy : yueonuk / A.U. Koctpukun. - Mocksa : MITHMO,
2009. - Y. 1. OcHosbsl anredpsl. - 273 c. - ISBN 978-5-94057-453-8. - URL:
http://biblioclub.ru/index.php?page=book&id=63140 (mara obpamenus 22.07.2019). —
Pesxxum pocTyna: [uist aBTOpH3. MOIB30BaTeNe DIeKTPOHHO-ONOIMOTEYHAsE CCTEMa
«YHUBEPCUTETCKasE OMOINOTEKA OHJIAMHY» . — TEKCT : AJICKTPOHHBIN.

Kocrpuxun, A.W1. Beenenue B anredpy : yueOnuk / A.W. Kocrpukun. - Mocksa : MITHMO,
20009. - Y. 2. JIuneitinas anredpa. - 368 c. - ISBN 978-5-94057-454-5. - URL.:
http://biblioclub.ru/index.php?page=book&id=63144 (nara obparienus 22.07.2019). —
Pexxum goctyna: Juist aBTOpH3. 10JIb30BaTeNeil DIeKTpOHHO-0nOInoTeyHas cucremMa
«YHuBepcuTeTCKasg OnOImoTeKka oHnmaite» . — TeKCT : SeKTPOHHBIH.

Kocrpuxun, A.V1. Beenenue B anredpy : yueOnuk / A.W. Kocrpukun. - Mocksa : MITHMO,
2009. - Y. 3. OcHoBHBIE CTPYKTYpHI ainredpsl. - 272 c. - ISBN 978-5-94057-455-2. - URL:
http://biblioclub.ru/index.php?page=book&id=62951 (nara obparienus 22.07.2019). —
Pexxum pgocTyna: uist aBTOpHU3. MOJIb30BaTeNell DIIeKTPOHHO-0n0InoTeYHas cucremMa
«YHuBepcuTeTCKasg OnOIMoTeKka oHnmaite» . — TeKCT : 2eKTPOHHBIH.

Hnaun U.A. Anrebpa: anreOpandeckue CTpyKTyphI : yued.mocodue asis
Marem.cren.nen.sy3os / . A. lllunun. - 2-e uzn.,nomn. - M. : Anbda, 2002. - 91c. — TekcT:
HEIOCPEACTBEHHBIMN.

baspun, .M. Maremaruka: yueO6Huk /it By3oB / U. U. baBpun. - 10e u3za.,crepeotur. - M. :
Axanemusi, 2013. - 624¢. — TekcT: HEOCPEACTBEHHBIH.

I'myxoB, M.M. Anre6pa : yuebuuk / M.M. I'nmyxos, B.I1. Enuzapos, A.A. HeuaeB. — CaHkT-
[TetepOypr : Jlans, 2015. — 608 c. — ISBN 978-5-8114-1961-6. — URL.:
https://e.lanbook.com/book/67458 (mara obparuenus: 22.07.2019). — Pexxum pocryna: mis
aBTOPH3. NIOJIb30BaTENeH DINEeKTPOHHO-0NOMMoTeYHas cucremMa «Jlaup» . — TekcT :
IEKTPOHHBIN.

Jlapun, C. B.AnreOpa: MHOTOUWIEHBI : yueOHOE TocoOue /Il akajeMudeckoro OakainaBpuara /
C. B. Jlapun. — 2-e uzn., ucnp. u gorn. — Mocksa : M3aarensctBo FOpaiit, 2019. — 136 ¢. —
(bakanmaBp. Axagemuueckwnii kypc). — ISBN 978-5-534-07825-1. — URL:

(mara obpamenus: 22.07.2019). — Pexxum qoctyna: aist aBTOPH3.
noJib30Baresniell JneKTpoHHO-0ubOnuoTeuHas cucrema «Opait» . — TekeT : aeKTPOHHBIH.

Bapmaxosckuii @.U., ConmonoBaukoB A.C. 3a1auHUK-TIPAKTHKYM 110 anreope, 4.1. — M.:
[Ipocsemenue, 1982. — 135 c.

Bunb6epr 3.E. Anrebpa muorounenoB [Tekcr] : yae6. mocobue 1ist cTyieHTOB-3a09HIKOB |11-
IV kypcoB ¢u3.- Mar. pakyabTEeTOB MeAarornyeckux HHCTUTyToB. — M.: IIpocBemienue, 1980.
— 176c¢. — TekcT: HemoCPEACTBEHHBIN.

BunGepr, 2.b. Kypc anredpsi : yuebnuk / 3.b. Bunbepr. - Mocksa : MITHMO, 2011. - 591 c. -
ISBN 978-5-94057-685-3 ; To xe [DnexTponHsIii pecypc]. - URL:
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15.
16.

17.

18.

19.

20.

http://biblioclub.ru/index.php?page=book&id=63299 (mara obparenus 22.07.2019). —
Pexxum noctyma: A aBTOpHU3. MOIh30BaTENCH DIEKTPOHHO-ONOIMOTEUHAS CUCTEMA
«YHUBEPCUTETCKasE OMOIMOTEKA OHJIAMHY» . — TEKCT : AJICKTPOHHBIN.

HypaxoB b.K. Kparkuii kypc Beicmieit anredpsr. — M., @usmariut, 2006. — 232c.

Kynukos, JI.SI.  AnreGpa u treopust uncen [Tekcr] : yue6. mocobue ans neaBy3oB. - M. :
Bricmias mikosna, 1979. - 558c. — TekcT: HEmoOCpeACTBEHHBI.

Kymnukos JI.5I. COopHuk 3a1a4 nmo anredpe v Teopuu ducelr: yued.mocodbue ais By3oB / JI. 5.
Kynukos, A. . Mockanenko, A. A. ®omuH. - M. : [Ipocsemienne, 1993. - 288c. — TekcrT:
HETIOCPEICTBCHHBIH.

IIpockypsikos, 1.B.  COopHuk 3ama4 o auneiHo# anredpe [Tekcer] : yueb.mocodue / 1. B.
[IpockypsikoB. - 11-e u3a.,crepeorun. - CIIO. : Jlaas, 2008. - 480c. — Tekcr:
HEIOCPEACTBEHHBIM.

CononoBuukoB A. C, Poquaa M. A. 3amaunuk-nipaktakym mo anreope. Y. IV. Y4e6. mocobue
JUISL CTYICHTOB-3a0YHHUKOB (hu3.-Mar. (ak. rex. un-toB. —M.: [Ipocsemenue, 1985. — 127c.
— Mock. roc. 3a04. nej. HH-T.

HlernoB I'C. Jluneitnas anreOpa: TeOpHs U MpUKIaIHbIE acTieKThl: YueOHoe nocobue / I.C.
[eBroB. - 3-¢ u3a., ucnp. u gom. - M.: Maructp: HULL UHOPA-M, 2014. - 544 c. - ISBN 978-
5-9776-0258-7/ - Pexxum nocryna: http://znanium.com/catalog/product/438021 (nata
obpamenus 22.07.2019). — Pexum noctyna: A aBTOPU3. MOJIb30BaTENeH DIEKTPOHHO-
OubmMoTeYHas cucTeMa «Znanium.com» . — TeKCT : AIeKTPOHHBIH.

7. METOAUYECKHUE YKA3AHUS 11O OCBOEHHIO

JUCIHUAITIMHBI

1. I'panp T.H., Xomuaa C.A. MeToauyeckue peKOMEHIAMK II0 ITPOBEACHUIO
JIEKITUOHHBIX 3aHSATUM.

2.Ipanp T.H., Xommna C.A. Meromuyeckue pPEKOMEHIAIIMU TI0 TIPOBEICHUIO

Ja00PATOPHBIX U MPAKTUUECKUX 3aAHSATHUH.

8. ”TH®OPMALMOHHBIE TEXHOJIOT AU JJI51
OCYIIECTBJEHHUS OBPA3OBATEJILHOI'O MPOLIECCA MO
JUCHUATIIAHE

JInueH3uoOHHOE MPOTrpaMMHOe oDecTevYeHne:

Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

Nudopmanuonnbie CIpaBOYHbIE CUCTEMbI:
Cucrema 'APAHT
Cucrema «KoucynbrantlLirocy

IIpodeccnonanbHbie 6a3bI JAHHBIX
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fgosvo.ru
pravo.gov.ru
www.edu.ru

9. MATEPUAJBHO-TEXHUYECKOE OBECITEYEHUE
JACHUTIINHBI

MaTtepuallbHO-TEXHHUECKOE 00eCieueHne TUCIUTUIMHBI BKITIOYAET B CeOs:

- yueOHbIEe ayAUTOPUU JJIS MPOBEACHUS 3aHATUHN JIEKIIMOHHOTO M CEMHUHApPCKOTO
TUIAa, KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYpCOBBIX padoT), TPYMIOBBIX U
UHAVBUYAJIbHBIX KOHCYJIBTAIMM, TEKYIIET0 KOHTPOJISI U MPOMEKYTOYHOU aTTeCTAIlHH,
YKOMIUIEKTOBAaHHbIE Y4eOHOU MeOeblo, JOCKOM, JEMOHCTPALIMOHHBIM 000pPY0BAHUEM.

- TOMEILIEHUS JUIsl CaMOCTOSITENIbHOM paboThl, YKOMIUIEKTOBAHHBIE Y4eOHOU
MeOeINbl0, TMEePCOHATFHBIMA KOMIBIOTEPAMH C MOAKIIOUYEHHEM K ceTu WHTepHeT u
o0OecrieyeHMeM J0OCTyna K OJEKTPOHHBIM OHOJMOTEKaM U B 3JIEKTPOHHYIO
nH(popMaImoHHO-00pa3oBaTenbHyo cpeay MI'OY;

- TIOMEMICHHS JUIsl XpaHEHHs] U MPOPUIAKTUYECKOTO OOCITYKMBAHHS y4eOHOTO
o00Opy/nOBaHusl, YKOMIUIEKTOBaHHbIE MeOenbto  (mKadbl/cTeiaxku), HabopaMmu
JEMOHCTPAIMOHHOTO 000PYI0BAHUS U YUEOHO-HATISIIHBIMU TTOCOOUSIMU;

- yabopaTopusi, OCHAIlEHHas JIa0OpaTOPHBIM OOOPYJOBAHUEM: KOMILICKT
yueOHOH MeOenH, MPOEKTOp, MPOEKUMOHHAs JI0CKA, NEPCOHAIbHBIA KOMIIBIOTEp C
NOJKJIIOUEHUEM K cetu HHrepHeT u o0ecnedyeHueM JocTyna K 3JIEeKTPOHHBIM
OuOIMOTEKaM U B AJIEKTPOHHYIO0 HH(POpMAIMOHHO-00pa3oBaTesbHy0 cpeny MI'OY.
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