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1. IITAHUPYEMBIE PE3YJIBTATBI ObBYYEHUSA

1.1. Heap 1 3aga4y AMCHUILIMHBI

Heasimu ocBoeHMs TUCHMILIMHBI «JIUHeWHas anreOpa» sBisieTcss oOecrieueHue
MOJITOTOBKK 0akajlaBpOB K PEIICHUIO OOUIMX M crenudUuyueckux MnpodhecCuoHaNTbHBIX
3a/lay HampaBJIeHUs MOATOTOBKH «DU3HMKa», a UMEHHO:

B 00JIaCTH HAyYHO-UCCIIEIOBATEIBCKOMN JESITEIIbHOCTH:

- OCYIIECTBJIEHUE MPOHECCUOHATBHOTO U JINYHOCTHOTO caMO0Opa3oBaHusl, y4acTHe
B OTIBITHO-3KCIIEPUMEHTAIBHON paboTe;

B 00J1aCTH METOIUYECKOM NEATEIBHOCTH:

- HCCIEAOBaHHWE, MPOECKTUPOBAHHME, OpraHu3alMs M OLEHKAa pealu3aluu
METOJMYECKOTO0 COMPOBOXKJIECHUS MENAaroroB C HMCIOJIb30BAHUEM HWHHOBAIIMOHHBIX
TEXHOJIOTH;

- HUCHOJIb30BAaHUE HMMEIOLIUXCS BO3MOYKHOCTEH 0O0pa30BaTENbHOM M COLUMATBHOU
Cpelbl W IPOECKTUPOBAHME HOBBIX Cpel, B TOM 4YHUCIE€ HWH(DOPMALMOHHBIX, IS
oOecreyeHus pa3BUTHSI METOJUYECKOTO COMPOBOXKICHHUS I€ATEIbHOCTH T€1aroroB.

3amaun TUCUMILTHHBI

- 3HAKOMCTBO CTYJEHTOB C OCHOBHBIMH alr€OpanyecKUMHU TOHATUSIMHU H
3aKOHOMEPHOCTSIMU JIMHEHHOM anreOps;

- OCBOCHHE OCHOBHBIX METOJIOB, BBIYUCIUTEIbHBIX CXEM U IPUEMOB;

- TNPUBUTHE HABBIKOB IMPUMEHEHMs alreOpanyveckoro ammapara npu H3y4YeHUU
JIPYTUX pa3aejaoB MaTEeMaTUKH.

Kpome Toro, wusyuenue «JIuHeiHON anreOpbl» noOMoraeT (QOPMHUPOBAHUIO Y
CTYJIGHTOB OOLIEH MaTeMaTH4YeCKOM  KyJbTYphl, OBJIAJCHUI0 HMMH OCHOBHBIMHU
anreOpanyecKuMu MOHSATUSIMU, HEOOXOAUMBIMU  OakalaBpy aKaJeMUYeCKOTO
oOpazoBaHus 1Mo npopuito — «husuka.

Takasi MOATOTOBKAa CTYAEHTOB OyAeT peaau3oBaHa B Xoje paboOThl MO
MPUOOPETCHUIO 3HAHUW M yMEHUM B 00JacTU crenuPuyeckux 3agad anredpbl, Mo
aHaJIM3y B3aMMOCBSI3M 3THX 3aJad JpYyr C APYroM, a TaKXKe CBS3M ATUX 3a4ad C
aHAJIOTUYHBIMHU 33/1a4aMU B IPYTUX 00pa30BaTENbHBIX IIUKIAX JAHHOTO TTPOdUIIA.

1.2. Ilmanupyemsblie pe3yJabTaTbl 00y4eHUS

B pesynbrare OCBO€HUS JAaHHOW JUCHUIUIUHBI y oOydaromuxcs (popMupyroTcs
CIEIYIONINE KOMIIETCHIUH:

JIIK-2 - CriocobeH 0CBOMTh COBPEMEHHbBIEC KOHIICTIIIUN, TEOPUH, 3aKOHBI U METO/IbI
B obsactu (pu3uKu, MaTeMaTUKU U UHGOPMATUKH, OBJIAJETh OCHOBHBIMU METOJaMU
peuieHus 3ajaad, copMyIUpPOBAaHHBIMUA B paMKax JaHHBIX MPEAMETHBIX OOJacTel, U
MPUMEHUTH UX B MPOGECCUOHATHHOU NeATeTbHOCTH



2. MECTO JUCHUILINHBI B CTPYKTYPE OBPA3OBATEJBHOM
HHPOI'PAMMBbI

JlucuuniauHa BXOJUT B 4acTh, (POPMHUPYEMYIO YYaCTHMKaMH OOpa3oBaTENbHBIX
OTHOIIEHUN M SIBISETCS 00s3aTeNbHOM JUIsl M3ydeHMsl. BXonHble 3HaHUSA, YMEHUS U
TOTOBHOCTH OOYyYalolIerocsi, HEOOXOAMMBIE TMPU OCBOCHUHM JAHHOW TUCIUILIMHBL,
mpHOOpeTaloTCsl B pe3yIbTaTe 00yUeHHs B CpeAHEH 00111e00pa30oBaTeIbHOM MIKOJIE.

OcBoenne muCHUIUTUHBL «JIuHeWHas anreOpay» sBiserca 0a3oil A JambHEHIIEero
OCBOEHHUs CTYIEHTAMM AUCUUILIIMH «MaremaTuueckuii aHanus», «BeKTopHbI U
TEH30pHbIN aHanmu3», «Teopus QYHKIMH KOMIUIEKCHOTO TEpPEeMEHHOTo», Teopus
BEPOSITHOCTH W MaTeMaTH4yecKas CTaTUCTUKay, «Mexanuka», «MoiekynspHas
¢usnka», «IIEKTpUUECTBO U MarHeTusm», OnTuka», «AtoMHas ¢usuka», «Pusznka
aTOMHOTO S7pa W AJIEMEHTAPHBIX YacThuly», « TeopeTndeckas MexaHHuka », «MexaHuka
CIUIOIIHBIX Cpen», «ODJeKTpoauHamuka», «TepmomnHamuka», «CrarucTudeckas
¢u3rka», KypcoB M0 BIOOPY NMPOPECCHOHANBHOIO IUKJIA.

KoMriereHnny, 3HaHWS, HABBIKM M YMEHMs, IIOJYYEHHBIE B XOJ€ HW3YYCHUS
JUCLUIUIMHBI, TOJKHBI BCECTOPOHHE HCIIOJIB30BATHCS M Pa3BUBATHCS CTYJAEHTAMU Ha
BceX JrTamax oOydeHHs B By3€, NpPU NPOBEACHUM HAYYHBIX HCCIECIOBaHUM, NpHU
BBINIOJIHEHUH KOHTPOJIbHBIX JOMAIIIHUX 3aJaHuM, MOJrOTOBKE KYPCOBBIX U BBITYCKHBIX
KBaTu(UKAMOHHBIX PabOT, B XOJAE€ JajbHEMIIero oOydeHUs B MarucTparype u
acupaHType U B Ipolecce nocieayronieil npodheccuoHanbHOM AeITeIbHOCTH.

3. OPBEM U COAEP KXAHUE JUCIHHUIIJINHBI

3.1. O0beM TUCHUILINHBI

®opma o0yueHus
IToka3aTenb 00bemMa IUCHUIITTHHBI
Ounas

O0beM JUCIUILTUHBI B 3a4€THBIX €IMHUIAX 7
O0BeM QUCIHIIINHEI B Yacax 252
KonrTakTHas padora 130,5
Jlexuun 64
[TpakTHyeckue paboThl 64
KoHTaKTHBIC Yachl HA MPOMEKYTOYHYIO aTTECTAINIO: 2,5
3ayer ¢ OLEHKOH 0,2
DK3aMeH 0,3
[Tpenpk3amMeHanOHHAs KOHCYIbTAIUS 2
CamocrosTenbHas pabora 104
KonTposb 17,5

dopma MPOMEKYTOUHON aTTECTALUU: 3a4YET C OLIEHKOW B | ceMecTpe, IK3aMeH BO 2
CEMECTpE.

3.2. Conep:xanue TUCUUNJINHBI



HaumeHoBaHue pa3jiesioB (TeM)
AUCHMILINHBI C KPATKUM COAEpP:KAaHUEeM

Tema 1. MaTpuupbl.

Martpunpl. Onepauuu HajJ HUMU: CIOXKEHHE MATpHUIl, YMHOXEHUE MaTpHI] HA
yucia, yMHOKeHue matpull. CBoicTBa onepanuii Haja Matpuriamu. KBajnpatHbie
Matpunbl. Eguawunas wmarpuna. OOpartHble W O0paTUMbIe  MaTpPHIIBL.
TpancnonupoBaHue MaTpHIl, TPAHCTIOHUPOBAHUE TMPOU3BEACHUS MATPHUII.

Tema 2. Onpeaenuresu

Onpenenutenun 2 u 3 nopsakoB. OnpeaenuTeNb KBaApaTHONW MaTpHIIbL.
AnreOpanueckre JOMOJHEHUS U MHHOpPBI AJIEMEHTOB MaTpulbl. Teopema o
pa3JOKEHUU OMNpPENENUTENsl MO dJIeMeHTaM CcTpoku (cronbia). CBoiicTBa
ompenenuTens.  Berumcnenne  oOpaTHOW — MaTpumbl  [pH  MOMOIIA
anrebpanveckux AonoiHeHul. Pemenre MaTpUyHbIX ypaBHeHUN. Beruucnenue
ONPEACIIUTENCH.

Tema 3. Cuctembl JIMHeHHBIX YPaBHEHMIT

CucremMpl JUMHEMHBIX YpaBHEHUU. PerieHus cuUCTEM JIMHENHBIX YpaBHEHHI.
OKBHUBAJICHTHbIE (PaBHOCUJIbHBIC) CHUCTEMBbl ypaBHeHHH. OJHOpOAHBIE U
HEOJAHOPOJHBIE CHUCTEMBbl JIMHEWHBIX YPAaBHEHWH, CBOMCTBA HUX PEIICHUM.
Matpuupl, CBSI3aHHBIE C CHCTEMaMH JIMHEWHBIX YPABHEHMH. OJIEMEHTapHbIE
npeoOpa3oBaHUsl CUCTEM JIMHEWHBIX ypaBHeHHWi (Matpui). Teopema 00
SKBUBAJIEHTHOCTU CUCTEM JIMHEWHBIX YPAaBHEHUM, CBA3aHHBIX 3JIEMEHTAPHBIMU
npeoOpazoBanusmMu.  CTymeHuaTble  CUCTEMbl  JIMHEHHBIX  ypaBHEHUM
(ctymenuarele MaTpulpl). TeopemMa o 4yHcie peHIEHUN CUCTEM JHMHEWHBIX
ypaBHeHU. Meton ['aycca pelieHusi CHCTEM JTMHEMHBIX YPaBHEHUM, TJ1aBHBIE U
CBOOOJHBIE HEU3BECTHbIE. BeKTopa-CTpOKM U BEKTOPA-CTOJIOIBI CHCTEMBI
JUHENHBIX ypaBHEHUN. PaHr cucreMbl TMHENWHBIX ypaBHeHHH. CTpoyeuHbI U
CTOJIOLIOBBIM paHru Matpulibl. Panr MaTpuiisl. MaTtpuyHas 3anuch U1 MaTpU4HOE
peuieHue cuctemsl JMHENHBIX ypaBHeHMU. Kpurepuii Kponekepa — Kanemu.
IIpaBuiio Kpamepa pemieHus: CHCTEMBI IMHENHBIX YPaBHEHUM.

Koneunble cucrembl apudmernyeckux BEKTOpoB. JIMHeWHas 3aBUCUMOCTH U
HE3aBUCHUMOCTh CHUCTEM BEKTOpOB, HX CBOHCTBa. JIuHeliHble 000J0YKH
KOHEYHBIX CHCTEM BEKTOPOB. OKBUBAJICHTHBIE CHCTEMbl  BEKTOPOB.
DneMeHTapHble MpeoOpa3oBaHUs CHCTEM BEKTOpoB. CTymeHYaThle CUCTEMBbI
BEKTOPOB. ba3uc u paHr KOHEYHON CUCTEMBI BEKTOPOB, UX CBOMCTBA.

Tema 4 JIuneiiHble NMPOCTPAaHCTBA

Omnpenenenve JUHEHHOrO MpocTpaHCcTBa. [IpuMepsl JIMHEHHBIX MPOCTPAHCTB.
[lonsTe NHMHEHHOM 3aBUCHMOCTM M HE3aBHCHUMOCTH CHCTEMBI BEKTOPOB.
Omnpenenenve 6a3uca W pa3MEPHOCTH JIMHEWHOTO NMPOCTpaHCTBA. TeopeMa o
pasnoxeHuu BekTopa mo Oasucy. Koopaunatel BekTopa. Boipaxkenue
JUHEHHBIX onepanuii HaJ BEKTOpaMu B KOOpAMHATaX. 3aMeHa 0azuca. Marpuna
nepexoja oT 0JIHOro 6asuca JMHEHHOI0 MPOCTPAHCTBA K IPYTOMYy.

JluneitHble moANpPOCTpaHCTBA B IMHEHHOM IIpocTpaHcTBe. JInHeitHas 06onouka
CHUCTEMBl BEKTOPOB B JIMHEHHOM IIpocTpaHcTBe. basuc m pa3mepHOCTH
JTUHEWHOW  00OJOYKM  CHCTeMBI  BEKTOpoB.  JlomonmHenue  Oasmca
MOJIIPOCTPAHCTBA /10 0a3uca BCEro MpOCTPAHCTRA.
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Tema 5 JIuneiinbie onepaTopbl

Otobpaxkenuss MHoXecTB. Kommnosunus otoOpaxkeHuid u e€ CcBoOiicTBa.
OO6parHoe 0TOOpaKeHHE.

Onpenenenue JUHEHHOro orepaTopa. Marpuna JIMHEHHOTO —orepaTopa.
IIpeoOpa3oBanue MaTpullbl JIMHEHHOro omeparopa MpH 3aMeHe Oa3uca.
Jluneitnble nelcTBUs Haj oneparopaMu (YMHOXEHHSI Ha YUCIO, CIOKEHUE U
YMHO)KEHUE OIEpaTOpOB) M UX CBA3b C JIMHEHHBIMU JCHCTBUSMM Haj
MaTpuiiaMu. Matpuna oOpaTHOTO omeparopa M KpUTEepHi cymiectBoBanus. | 12 | 12
Anpo m obOpa3 nuHEHHOTO omeparopa, WX CBoicTBa. Kpurepuii oOpaTuMoOCTH
JMHEWHOTO oIepaTopa B TEPMHUHAX €ro 00pasa u sipa.

CoOcTBeHHbIE 3HAa4eHUs M COOCTBEHHBIE BEKTOpBI JIMHEHHOIo omeparopa.
JlunHeliHas HE3aBUCUMOCTh COOCTBEHHBIX BEKTOPOB, OTBEYAIOLINX DPA3THYHBIM
COOCTBEHHBIM 3HAYEHUSM.

XapakTepUCTHUYECKUI ~ MHOTOWIEH JIMHEWHOro  omeparopa. JIuHelHble
oIeparopsl NpocToro Tuna. JlocTaTouHoe ycaoBUE OllepaTropa NpoCTOro THIA.

Tema 6. BuiuHeiiHble U KBaJApaTH4YHbIe PYyHKIUHU (POopMBbI)

Jlunelinas u OunmHelHass (yHKIMM B JIMHEHHOM IpocCTpaHCTBe. Marpuua
oununeriHol Qopmbl. KBamparnunas ¢opma B JMHEHHOM MPOCTPAHCTBE.
Marpuna kBagpaTuuHoi ¢popmbl. MI3MeHeHne MaTpulbl KBaApaTUUHON (POPMBbI
npu 3amMeHe 0azuca. KaHoHMYeckuii 1 HOpMaIbHBINA BUJ KBapaTUIHOU (GOPMEL. | 6 6
IIpuBenenue kBaapaTUYHONH (GOPMBI K KAHOHHUYECKOMY M HOPMAJIbHOMY BUIY
(meton Jlarpanxa). 3aKOH HHEPIIUU KBaJAPATUUHBIX (HOPM.
3HaKooIpe/eNeHHble KBaJpaTHuHble (POPMBI, UX KAHOHUYECKHI U HOPMaJIbHBIN
Bua. Kpurepuit CunbBectpa.

Tema 7. EBKJINI0BO MPOCTPAHCTBO.

OpToroHanbHble 1 CHMMETPUUHBIE OIIEPATOPHI Omnpenenenve  €BKJIMA0BA
IIpocTpaHcTBa. EBKIMIOBO CKaIsIpHOE NMPOU3BEACHHME M ero marpuua ['pama.
HepasenctBo Komm - bByHskoBckoro. JliMHa BeKTOpa M yroin MeExAy
BEKTOPaMH B €BKIIMJIOBOM IIPOCTPaHCTBE. HepaBeHCTBO TpeyrojbHUKA.
Kpurepuii matpunsr I'pama. IIpeobpazoBanne matpuubl ['pama npu 3ameHe

. 10 | 10
6a3uca. OpTOHOPMHMPOBAaHHBIA Oa3uc. MeToJ oOpTOroHanIM3anuMu Oasuca.
Anroputm ['pama-llImuara. CuMMeTpuuHble U OpPTOTOHAJIBHBIE JIMHEHHbBIE
OIIEpaTOpPBI U UX CBOWCTBA.

[IpuBenenne KBaApaTUUHbBIX (GOPM K KaHOHMYECKOMY BHUAY MYyTEM
OpPTOrOHAJILHOTO TpeoOpa3zoBaHus. IIpuBeneHMe ypaBHEHMH KpPUBBIX U
MOBEPXHOCTEN 2-T0 MOpsAIKa K KAHOHUYECKOMY BHJLY.

Hroro: 64 | 64

4. Y4deOHO-MeTOaAM4YECKOEe oO0eclevYeHHe CaMOCTOSITEJbHON PadoThI
00y4Yaromuxcs



Tembl 1151 N3ydaembie BONIPOCHI Kon- | ®opwmbl MeTtonuuecko POpMbI
CaMOCTOSITEJIBHOT BO CaMOCTOSITEJIbHOU | € TYETHOCTHU
0 U3y4YECHUS 4acoB | paboThI obecrnieueHue
TEMA 1. 1. CsoiictBa omnepanwmii | 10 Pabora ¢ Pexomenayem [[loxknan Ha
Marpunst HaJl MAaTpULIAMU. JUTEPaTypOU U as 3aHATHUH,
2. TpancrnioHupoBaHue cerbto IHTEpHET. | muTeparypa. |yCTHBIN
MIPOU3BEJICHUS MATPHULL. Pecypchi 1gm7t
WuTepuer. MUCHbMEHHBI
I OTYEeT,
TEMA 2. 1. Teopema o|10 Pabora ¢ Pexomenayem [[loxknan Ha
Ornpenenurenu pa3NoKeHUU JTUTEPaTypou u ast BaHSTHU,
OTIpeAeTIUTENS o cetbto lHTEpHeT. | nuTeparypa. |yCTHBIN
3J€MEHTaM CTPOKH Pecypcel 15M0%1
(cronbma). HHutepHer. [CbMCHHBI
2. CaoiicTBa i1 OTUeT,
OTIpEeCTUTEIIS.
3. Brruucnenune
oTpeAeNuTeNeld BBICIINX
TIOPSIIKOB.
TEMA 3. 1. CBoiicTBa pelieHui 10 Pabora ¢ Pexomennyem |[[lokian Ha
Cucremsl OJIHOPOJIHBIX H JTUTEPATypPOH U ast BaHSTHH,
JTUHEHHBIX HEOJIHOPOAHBIX CUCTEM ceTbio lHTEpHET. | nuTeparypa. |yCTHBIN
YpaBHEHUM. JIMHEWHBIX YPABHEHUM. Pecypcsl 15M0%1
2. CtyneH4arble Wurepner. MUCHMEHHBI
MaTpPHULIBL. I OTUET,
3. CrpoueuHsblit u
CTOJIO1IOBBIM paHru
MaTpPHUIIBL.

4. Bextopa-cTpoku H
BEKTOPA-CTOJIOIBI

CUCTEMBI JIMHENHBIX
YPaBHEHUM.
5. Paur CUCTEMEI

JIMHEWHBIX YPABHEHUM.




TEMA 4 | 1.Ilpumepbl TUHEUHBIX Pabota ¢ | Pekomenayem |[[loknan Ha
JInnelinble IIPOCTPAHCTB. JUTEPaTypOu u | as 3aHATHUH,
MPOCTPAHCTBA 2. BeipaxkeHue 20 cerbto IHTEpHET. | muTeparypa. |yCTHBIN

JIMHEWHBIX Ollepanui Hal Pecypcel 15M0%1

BEKTOpPaMH B WHuTepHerT. [CbMEHHBI

KOOpAMHATAX. 1 OTUET,

3. JIuneiinasa o6onouka

CHUCTEMBI BEKTOPOB B

JIMHEWHOM

MIPOCTPAHCTBE.

4.ba3uc 1 pa3MepHOCTb

TUHEHHON 000JI0UYKN

CUCTEMBI BEKTOPOB.

5. lononHenue 6a3uca

MOANPOCTPAHCTBA A0

6a3mca Bcero

MIPOCTPAHCTBA.
TEMA 5| 1.06patHOE 16 Pa6ora c | Pexomennyem [loknan Haj
Jlunelinbie 0TOOpaxKeHwue. JUTEpaTypou u | ad 3aHSATUH,
OIepaTopsl 2.JIuneiinble nelicTBUA ceTblo MIHTEpHET. | IuTepaTypa.  [yCTHBIN

HaJl oreparopamMmu Pecypchl VTN

(YMHOXEHUS Ha YUCIIO, Hurepher. MCbMEHHBI

CJIOKE€HUE U YMHOXKEHUE Il OTUeT,

OTIePaTOPOB)

3. JIu"eitHble onepaTopbl

MIPOCTOTO THUIIA.
TEMA 6. | 1.IlpuBenenue 16 Pabora c | Pexomennyem [loknaag Haj
bununeitnsle ¥ | KBagpaTU4HOU (HOPMBI K JUTEPATypOu u | as 3aHATHH,
KBaJIpaTUYHbIE KaHOHMYECKOMY U ceTbto MIHTEpHET. | nuTepaTypa. |yCTHBIN
byHKIUNA HOPMaJIbHOMY BUY Pecypchr VTN
(popmsr) (meron Jlarpamxa). HurepHer. MICHbMEHHBI

2.3aK0H UHEPIUH I OTUET,

KBaJIpaTUYHBIX (POPM.
3.3HaKooIpeieICHHbIE
KBaJ[paTU4HbIE (HOPMBI,
X KaHOHWYECKUN 1
HOPMAJIbHBIN BUI.

4. Kpurepuii
CunbBecTtpa.




TEMA 7. | 1.HepasenctBo Ko - 22 Pabora c | Pexomenayem [[loknmang Ha

EBxnmnoso ByHsAKOBCKOTrO. JUTEPATypOu u | as 3aHATHUH,
MIPOCTPAHCTBO. 2.HepaBeHcTBO cerbto IHTEpHET. | muTeparypa. |yCTHBIN
TPEyrOJIbHUKA. Pecypcel 15M0%1
3.Anroput™m ['pama- NurtepHer. [MCbMEHHBI
IMImuaTa. 1 OTUET,
4.CuMMeTpUYHbIC U
OpPTOTOHAJIbHBIE

JIMHEWHBIE OIIepaTOPbl U
HX CBOWCTBA.
5.IlpuBenenue
YPaBHEHUH KPUBBIX U
MOBEPXHOCTEH 2-T0
nopsiika K
KaHOHMYECKOMY BH]TY.
Uroro 104

5. ®OHJ OUEHOYHBIX CPEACTB JUIsI IPOBEJEHMS
TEKYILEL W HOPOMEXYTOYHOUW ATTECTALIMU MO
JUCLHUATIIAHE

5.1. IlepeyeHb KOMNETEHIUN ¢ YKAa3aHUEM 3TANOB UX ()OPMUPOBAHUS B
npouecce 0CBOCHUs 00pa30BaTeIbHON MPOrPaAMMbI

Koa u HaumeHOBaHHEe KOMIIETCHIIMH Jransl (OPMHUPOBAHUS

JIIK-2 Cnocoben ocBouTh | 1. PaboTa Ha yueOHBIX 3aHATHUSX.
COBpEMEHHBIE  KOHIemuu, Teopud, | 2. CamocToATenbHas padborTa.
3aKOHBI U METO/bI B 00JacTH (PU3MKH,
MaTeMaTUKU U MH()OPMATUKH, OBJIAJIETh
OCHOBHBIMHM METOJAaMH pPELICHUs 3ajad,
chopMyJIMPOBAHHBIMU B pamKax
JaHHBIX TPEeIMETHBIX oOjacTei, u
OPUMEHUTh UX B NPOPECCHOHATBHON
NEeSATENBHOCTH

5.2. Onucanue mokasaTejedl U KpUTepHeB OLEHUBAHHUS KOMIIETEH Uil
Ha Pa3diM4YHbIX JTanax wux (OPMHUPOBAHMS, ONHMCAHUE IIKAJ
OLICHUBAHUSA
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OneHnBaeMbl

e Yposenn Onucanue Kpurepuu Mxana
KOMIeTeHI ! cpopmHpo- Iran GopmupoBanus noKa3zareJiei OLICHMBAHUA OLICHMBAHUA
u BaHHOCTH
ATIK-2 IToporossrit 1. PaGora Ha y4eOHBIX | 3HAaTh: OCHOBHEIC Pemenne 3anay, 41-60
3aHATHAX MOHSTHS MaTPUIHOTO JOMAITHSSA
2. CamocTosTenpHAs WCYUCIICHUS, OTIepannii pabora, paboTa
pabora HaJl BEKTOpaMU | APYTHE | Ha JIEKIHIX U
OCHOBHBIC MTOHATHSA NPaKTHYECKUX
anreOpbl 1 TeOMETPUH. 3aHATHSAX,
YMmers: pu KOHCIIEKT, 3a4€eT
CaMOCTOATEIIBHOI C OLICHKOH
pabote hopmMamu3oBaTh 9K3aMEH
pELICHUs! IPUKIIAIHBIX
3a7ad, TPUMEHSA
METOJIBI, aIreOpsl 1
TEOMETPHH.
Iponeunyteiii | 1. Pabora Ha yueOHBIX | 3Haem: OCHOBHYIO 4acTh | PemeHue 3amad, 61-100

3aHATHAX
2. CamocTosTeNnbHas
pabota

06a30BbIX
€CTECTBEHHOHAYYHBIC
3HAHWH, BKIIIOYAst 3HAHUS
0 MpeaMeTe U 00BeKTax
H3YUYCHHSI, METOIaX
UCCIeJOBaHMS,
COBPEMEHHBIX
KOHIICTIITHSIX,
JOCTHKEHUSX U
OTpaHHICHUSIX
€CTECTBEHHBIX HAYK
(mpex/ie BCero XMMUH,
OHMONIOTHH, HAYK O 3eMJIC
1 YEJIOBEKE);

Ymeem:+ nocpencTBeHHO
n3Jarath MoJy4eHHbIE
0a30BbIC 3HAHUS; *
pemiats 3aauy,
CBSI3aHHBIE C
MpeIMETHON 00JIaCTbhIO,
C YY4ETOM COBPEMEHHBIX
JIOCTHXXEHUI HAYKH;
*TIPUMEHSITh
HHPOPMANOH-HO-
KOMMYHHUKAIIMOHHbIE
TEXHOJIOTHH JJIsI

s dexTuBHOTO pemeHus
HAYYHBIX U ITPUKJIAIHBIX
3aj1a4, CBSI3aHHBIX C
NpeJIMETHON 00JIacThIO.
Bnaodeem:+criocoOHOCTH
10 K JIOTHYECKOMY
paccyXICHHUIO;
*MOJICTTHPOBAHUEM JIS
MOCTPOCHHS HEKOTOPBIX
00BEKTOB U MPOLIECCOB,
JUTSL OTIPEICIICHUS FITH
Mpe/ICKa3aHus uxX
CBOICTB;

* BJIaJICET OCHOBHBIMHU
METOJaMH PEIICHUS
3ajad,
c(hopMyITHpPOBAaHHBIMU B
paMKax npeJIMETHBIN

JOMAIIHSIS
paboTa, paboTa
Ha JICKLHAX 1
NPaKTHYECKUX
3aHATHSAX,
KOHCIIEKT, 3a4eT
C OLIEHKOH
9K3aMeH
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OuennBaeMbl
YposBensb
e Onucanue Kpurepuu
copmupo- Jrtan opMupoBaHusi .
KOMIETEeHIH nokasareJiei OlleHUBAHUS OlleHUBAHUS
BaHHOCTH
U
obmacru.

5.3. TunoBble KOHTPOJIbHBbIE 32]aHUS UM UHbIe MATEPUAJIbI, HEOOX0AUMBIE J1JIf
OLlEHKM 3HAHWH, YyMeHWil, HaBBLIKOB M (WIH) ONbITA [1eATEJbHOCTH,
XapaKkTepu3yuux 3Tanbl GopMHUPOBaHUs KOMIIETEHIMH B Mpouecce 0CBOEHUS

o0pa3oBaTeibHON MPOrpaMMbI
5.3.1. [Ipumepsl ayIUTOPHBIX U TIOMAITHUX 3aIaHHUH JIJIsl TEKYIIETO KOHTPOJIS.
3amaHus:

1. Hai'Ti BO3MOXKHYIO CyMMY MaTpHIL
(2 -1 4 J (2 5 J [—1 2 oj
A=\2 1 _3,B= 1 _8,C= 1 -2 5

2. HaiiTu BO3MOXHBIE MPOU3BEIACHUS MaTPHI]
11

(23} {-123} 11
=16/ g1 -25 511

1 -4 -3 2 2 3
1 -5 -3 1 -10

1 6 4 -1 2 1
3. IlepeMHOXUTH MATPUIII : , €CJIA 3TO BO3MOKHO.
3 -1 31 -1
2 2 2 1
11 1

4. TTokazate, uto (A e B)'=B" ¢ A" 11 A = Ll uB=

(—1 3}_ (2 —lJ
5. Pemmth ypaBHeHne A ¢ X = B, ecm A = \ 2 4 p=\1 4) At=

-04 03
02 01)
Cnenatb OpoOBEPKY.

6.BprunciuTh onpeaenuTenu:
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5 0 1 -1 1
2 1 -1 2 -3
31 -1 3 -2 -1 5 6
2 _1‘ 2 2 1 2 -5 1 -1 5
1 2 -1 5 0 -4 2 -3
ol t 46 B)
7. Pemute ypaBHeHue. BriOepuTe BEpHBIN OTBET.
-1 -1 0
x -2 -3=10.
0 2 BAPHAHTBI OTBETOB: 1). {-4;2}. 2). {-5:3}. 3).{-2:
0}.
8. Haiitu koadpuIueHT rnpu X B pa3noXKeHUU ONpeIeIuTeNIeH
1 x 1 -1 1 2 3 -1 x 3
2 1 -1 2 -3 3 2 -3 41
3 -2 -1 5 6 1 1 3 x 2
2 -5 1 -1 5 4 -1 5 x 2
a) 5 x -4 2 -3 6) 3 3 2 l.

9. Ilpn momomm anreOpanvdecKux IOTMOJHEHUN HalauTe OOpaTHYIO MATpHILy IS

5 1)
matpusr \3 7).
Bri6epute Bepubiii orBeT. BAPHMAHTBI OTBETOB:

7 =2 -1 3 -5 4
1). . 2) e : 3)1 :
-3 1 42 -2 3l2 -1
10. Iy maHHBIX MaTpUL] HAlTH 0OpaTHbIe MaTpUllbl. ClienaTh IPOBEPKY.
2 1 2 31 -1
-4 0 -5 2 2 1
a) 3 1 2 6) 11 1

11. Pemmnts cucTeMy JIMHENHBIX YPABHEHUIN
X1+ 2X2 + 3X3 + 4X4 = 5,
2X1 + Xy + 2X3 + 3X4 = 1,
3X1 + 2X2 + X3 + 2X4 = 1,
4X1+3X2 +2X3 + X4 = -5,
Ecmu x; = ¢1, X2 = Cp, X3 = C3, X4 = C4 — PELICHUE CUCTEMBI, TO CyMMa C; + C2 + C3 + C4
paBaa: BAPUAHTHI OTBETOB: 1)0; 2)1; 3)-2,; 4)-1.
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3x—2y =5,

12. Pemmmth cucTeMy JTMHENHBIX YPABHEHUN {ZX +9y=-3. meronom Kpamepa:

Ecnu X1 = ¢4, X; = Cp, — pellleHUe CUCTEMBI, TO CyMMa C; + C, paBHa:
BAPUAHTBI OTBETOB: 1)0; 2)1; 3)-1; 4)2.

13. PemuTh cucCTEMbl JIMHEWHBIX YPAaBHEHHMU IpPU MOMOIIM OOpaTHBIX MaTpuula
(MaTpHUYHBIN CIOCOO pelieHUsT ypaBHEHUH ):
3x; — x +7x3=10,
—2 X1 - 5X3 = — 7,
X; *tx3 +2x3= —1. Cnenarb npoBepKy.

31 -1
2 2 1
14. Pemutp MatpuuHoe ypaBHeHne X-A = B, rme A = 111 , B =
3 4 2
-1 -1 2
1 2 1
Crnenatb OpOBEPKY.
2 1 -1 1 01
4 -3 3 111
15. Pemnts maTpuuHoe ypaBHenue A-X =B, eciu A = 4 2 8 ,B= 1ol

Cnenatp NpoBEPKY.
5.3.2. Ilpumepsl 3agaHuit Jjisi KOHTPOJISI (KOHTPOJIbHBIE .pabOThI).
I xypc, 2 cemecTp.

TEMBI 1-3.

3aganus:
HY B e R
1. Boruncnurhb (A-C+3B)' s A = . ,B= 1 -8 C= 1 -1

2. Haiitu ko3P puumeHT npu X B pa3ioKEeHUU ONpeieTuTeNnen

7 3 -1 x 3
6 2 -3 41
1 1 3 0 2
4 -1 X 2
3 3 1 21
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3. Pemiuth MetogoMm ["aycca cucTeMbl IMHEHHBIX YPABHEHUN:
X1+ X2+3X3 - 2X4 + X5 = 5,
3x1+3x,+5x3 —4x4 +3x5 = 5,
X1 T Xot 7X3 - 4X4 + X5 =15,
2x1+ 2x,12x3 —3x4 +3x5 = 6. CaenaTh NPOBEPKY.

4. PemmmTh cuUCTEMy JMHEHHBIX ypaBHEHUM nByMmsi crmocobamu( meton Kpamepa u
MaTPUYHBIN CIIOCOO pelleHusl ypaBHEHUH):
-3xy — x +7x3=1,
X1 —5x3=—1,
X1 *tx3 +2x3= —1. Cuenarb npoBepKy.

KonrpoabHasi padora Ne 1. JIuneiinas anareopa.

0 2 8
4 2 6)

. 1 2 5 6
2. Haiitu mpousBesieHne Marpul AB, eciiu A= 3 , B= .

Oopa3zen

y 2 4 -2
1. Haiitu matpuny X , ecnu 3A—2X =B, e A= 6 4 0 , B

. 1 2
3. Haiftu matpuity, oOpaTHyto Matpuile A, eciid A= (3 j

4
4. Pemuth ypaBHEHHE _82‘ =0.
5x+8y-z=7,
5. Hauitu X, pemiuB CUCTEMY YPaBHEHUH < 2X—3y + 22 =1,
X+2y+3z=5.

KonrpoabHasi padora Ne 2. Bekropnas ajareopa.

Oobpa3zen
1. Haiitn muiomane TpeyrojbHHUKa ¢ BepiinHamMud B Toukax A(-7;-6;-1), B(-6;4;-2),
C(0;0;-1).
2. Halitu ckanspHoe TMPOU3BEIECHUE BEKTOPOB AB-AC, 3aiaHHBIX TOYKAMH
A(-7;-6;-1), B(-6;4;-2), C(0;0;1).
3. Beruucouts 00bEM MHUpaMUIbI, BEPIIMHBI KOTOPOW HaxonsaTcs B Toukax A(1;5;3),
B(1;2;2), C(2;4;2), D(0;-5;0).
4. HaifTu KoOpAMHATHI TOYKU NepecedeHus ¢ ocbio OX MI0CKOCTH, MPOXOASIIei yepes3
toukn A(-1;1;0), B(1;3;-1), C(2;-1;0).
5. Halitu koopauHaThl TOUKK nepecedeHus: miockoctu XOY ¢ npsaMoid, mpoxoasien
yepes Touku A(-1;1;0), B(1;3;-1).
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6. ‘5‘26, ‘6‘:9, yroJ Mexay Bekropamu paBeH /3. Haiitm ckamspHoe
IPOU3BEICHUE (é — 36) . (35 +2b ) )

7.Cuna F = {9; 3 4} npuiioxkeHa K Touke A(3;8;8). Hailtu Mmoiyinb MOMEHTa 3TON CHJIBI
oTHOCUTENIbHO Touku B(4;5;5).

JJoMalHsAss KOHTPoJIbHAasA padorTa «JIuHeiiHas anredopay»

Oobpazen

1. Pemuth cucteMy ypaBHeHuil MetogoM Kpamepa u ¢ moMoIpio 00paTHON MaTpHIIbI

X+2y+2z2=5,
2Xx—-y+3z=0,
y+4z=2.

2. Ilonw3ysce merogom XKopnana-I'aycca pemuts cucteMy ypaBHEHUH.

X, + X, + X3+ X, =3,
2%, — X, + X3 — X, =2,
X, +2X, - X, =3,
2%, + X, — Xy +2X, =2.
3. HaiiTu KOOpAMHATEI BEPIIMH TPEYTOJILHUKA ECIIH JTaHbl KOOPAUHATHI OJIHOM €ro
BepunHbl A (1;2) ¥ ypaBHEHHUS €70 BBICOT: 3X +4y —74=0, 5x+12y—-92=0.

4. Haiitu npoexuuro Touku A (3,5,9), Ha IIOCKOCTb, MPOXOIALIYIO Yepe3 TOUKH
M, (2;2;2), M, (12,-3;2), M, (3,0;3).

5. IlpuBectn Kk mpocTeiieMy BUIy YPaBHEHHUS JJUHUHM BTOPOTO MOPSIKA, ONPEASTUTD
e€ TUII U cieaTh CXEMaTHUCCKUN PUCYHOK. Bce BBIUMCIICHUS TTPOBOIUTH C
TOYHOCTHRIO 710 0,01.

X +xy+y>-2x-3y—-4=0.
6. [IpuBectu ypaBHEHUS TOBEPXHOCTEH BTOPOTO MOPSIIKA K TPOCTEUIIIEMY BULY,
ONPEAEIUTh UX THII U CIENIAaTh CXEMAaTUYECKUN PUCYHOK.

a)x® +2y* +2° + 4x+ 4y + 62 =0;

6)x? —2y? + 22 + 4x+ 62 =0;
6)X* +22° +4x+y=0.
/. HaiiTu paHr MaTpHUIlbI
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8. Pemuth ypaBHeHne AX = B, ectu A= [i 2} B= G ;J .

IIpuMepsbI TECTOBBIX 3aJaHUM 2 cemecTp.

KontpoabHasi padora Ne 1JInHeiinble BEeKTOPHbIE IPOCTPAHCTBA

Oobpa3zen
1. IToka3aTh, 4YTO BEKTOpHI €, €,, €; 00pa3yloT 0A3UC U HAUTU KOOPAUHATHI BEKTOpA X B

sTom Oasuce. [lo u3BecCTHOMY BEKTOpY Y. HaWTU BEKTOp Y.
e, =(-2,30),e,=(2,-3,4), e, =(-2,0,-3), x=(4,3,-7), ¥, =(4,4,3)

2. Tlo u3BeCcTHOM Marpuile JUHEHHOro omeparopa A, B 0asuce €, €,,€;, HalTH A B
basuce U, U,, Uy,
2 3 0) e=(1-20) u =(211)
A=[2 2 0| e=@31) u,=(3-31)
3 2 1) =121 u,=(-30)

KonrpouabHasi padora Ne 2. J/Iu"eiiHble onepaTopbl M KBaAPATHYHbIE (POPMbI

Oopa3zen
1. Haiitu coOCTBEHHBIE 3HaUCHUS U1 COOCTBEHHBIE BEKTOPHI JTUHEHHOTO Oleparopa:
5 -1 -1
A=l0 4 -1
0 -1 4
2. Hcnonb3yss TEOpUIO KBaJpaTUYHBIX (POpM, MPUBECTH K KAHOHUYECKOMY BUIY
ypaBHEHUE JIMHUU:

4% +214xy — y* =18

IlepeyeHb BONPOCOB /151 MOATOTOBKHU
3auer 1 cemectp

JIist ycnienHoM c/iauu 3a4eTa Hy’KHO YMETh:

1.BbrYucasTh onpeaeauTen U yMETh UCIIOIb30BaTh METO/I PA3I0KEHUS OMPEIeTUTENs
10 CTPOKaM 1 CTOJI0IaMm.
2.Mcnons3oBath popMyibl Kpamepa aiis pereHus: CUCTEM JIMHEWHBIX YpaBHEHUH.

17



3.CxaapiBaTh 1 YMHOKaTh MaTpPULIBIL.

4.HaxonuTe 0OOpaTHYIO MaTpULLy.

5.Haxomute KOOpAMHATBI BEKTOpPA, COCAMHSIOLIETO JBE TOYKH, 3aJaHHBIX CBOUMH
KOOPJMHATaMH.

6.Haxonuthe KOOPAMHATHI TOYKH, JEIAIIYIO OTPE30K B JAHHOM OTHOLICHUH.

7.HaxoauTh KOOpAMHATBI CYMMBbI BEKTOPOB M KOOPJMHATBHI IIPOU3BEIACHUSA BEKTOpa Ha
YHCJI0, €CIIM U3BECTHBI UCXOAHBIE KOOPIMHATHI BEKTOPOB B JAaHHOM Oa3uce.
8.BpUuCIATL CKaNSPHOE ITPOU3BEACHUE BEKTOPOB, 3aJaHHBIX CBOMMH KOOPAMHATAMU B
OpPTOHOPMUPOBAHHOM Oa3uce.

9.Haxomauth yriibl MEXIy BEKTOpaMH, MOJIYJb BEKTOpa W €IMHUYHBIA BEKTOD,
COOTBETCTBYIOIIIMN JAHHOMY HANPABJIECHUIO, €CIU MU3BECTHBI KOOPAUHATHI BEKTOPOB B
OPTOHOPMHUPOBAHHOM Oa3uce.

10.Haxonute yriael B TPEYTrOJIbHUKE, €CIM HM3BECTHBI KOOPJAWMHATHI €ro BEPILIMH B
IPSIMOYTOJIBHOM JIEKapTOBOW CUCTEME KOOPIMHAT.

11.3HaTh ycnoBus napayjIeNbHOCTH U NEPIEHAUKYJIIPHOCTH BEKTOPOB.

12.BbIYucisaTh BEKTOPHOE MPOU3BEICHNE BEKTOPOB, 33JaHHBIX CBOMMH KOOPAMHATAMMU
B OPTOHOPMHUPOBAHHOM Oa3uce.

13.3HaTh reOMETPUYECKUI CMBICI BEKTOPHOTO IPOU3BEACHMUS.

14. Ymerp ompenenars IUIOIAAb TPEYTOJIbHUKA, €CJIM H3BECTHBI KOOPAHWHATHI €rO
BEPIIMH B IPSMOYTOJIBHON I€KapTOBOM CUCTEME KOOPJAUHAT.

15. DBbluucmATh CMEMIAHHOE TNPOM3BEICHHE  BEKTOPOB, 3aJaHHBIX  CBOUMU
KOOpJIMHAaTaMH B OPTOHOPMHUPOBAHHOM Oa3uce.

16.3HaTh reOMETPUYECKUIN CMBICH CMEIIAHHOTO MPOU3BEACHHUS.

17. YMeTb onpeniensiT 00beM KOCOYTOJIBHOTO Napajljiesienunena i 00beM TPeyroabHOM
MMpaMuUbl, €CJIM U3BECTHBI KOOPAMHATBHI €€ BEPUIMH B MPSMOYTOJIbHOW J1€KapTOBOM
CUCTEME KOOPJINHAT.

18.B mpssMOyronbHOM [AEKapTOBOM CHUCTEME KOOpPJAWMHAT HAXOAUTh HA IJIOCKOCTH:
YpaBHEHHUE NPSAMOW, NPOXOIAIIEH Yepe3 NaHHYI TOUYKY, NEPHEHAMKYJSAPHO JTAHHOMY
BEKTOPY; YPaBHEHHME IPSAMOM, NPOXOIAIIEH Yepe3 [NaHHYI0 TOYKY, MapajuleIbHO
JAHHOMY BEKTOpY; YpPaBHEHHE IPSAMOM, INPOXOAAIIEH uepe3 JABE JAaHHBIE TOYKH;
YpaBHEHHUE MpPSAMOM, MNPOXOIAUIEH Yepe3 MaHHYK TOYKY C 3aJaHHBIM YIJIOBBIM
K03 DUITHEHTOM.

19.0mnpenenarh Ha TUIOCKOCTH PACCTOSHUE OT TOYKHM 10 TPSIMOM, 33aJaHHON OOIIMM
YPaBHEHHUEM.

20.0npenensaTe YCIOBHS MNApAJLIEIBHOCTA W NEPHEHAUKYJISIPHOCTU MPSAMBIX, YIOJI
MEXAY MPSMBIMHU.

21. B mnpsaMOYroiapHOM JE€KapTOBOM CHUCTEME KOOpPAWMHAT HAXOJIWUTh: YpPABHEHHE
IJIOCKOCTH, MPOXOJAIIEH Yepe3 AJaHHYIO TOUYKY, NMEPIEHANKYISPHO JAaHHOMY BEKTOpY;
YPaBHEHHE MIOCKOCTH, MPOXOISIIECH Yepe3 TPH TaHHbIE TOUKH.

22. Onpenensarh pacCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, 3aJTaHHOM OOIIUM YPaBHEHHEM.
23. B npsaMoyroyibHOM J€KapTOBOMl CHCTEME KOOPAMHAT B MPOCTPAHCTBE HAXOJUTh:
KAaHOHWYECKOE W IMapaMEeTPUYECKOE YpPaBHEHHE IPSMOM, NPOXOIAIIEH Yepe3 AaHHYIO
TOYKY, NAapaJUIEIbHO JAHHOMY BEKTOPY; YPAaBHEHHE MpPSAMOM, MPOXOAALIEH uepe3 ABe
JAHHBIE TOYKHU.
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24. Onpenenarb B IPOCTPAHCTBE TOUKY NEPECEUECHUSI MPSIMOM U TUIOCKOCTH.

25. Onpenenars yroy Mexay IIOCKOCTSIMH, YCJIOBUE MAPAIIENbHOCTH IJIOCKOCTEH.
26. 3HaTh YCIOBUS NAPALIEIBHOCTH U NEPIEHAUKYIIIPHOCTH NPSIMON U IIOCKOCTH.
27.0npenensaTs NPOEKIMHA TOYEK Ha IPSIMYIO U INIOCKOCTb.

Oo0pa3sen 3a4eTHOTO 3a1aHNS
JIuneiinas anredopa. 1 cemecrp.
1. Haiitu KkBampaT IUIOIMIAAM  TPEYroJibHUKAa C  BEpUIMHAMM B TOYKax

A(-8;-6;-1), B(-7:4;-2), C(0;-1;1)
. . (1 2
2. Haiitn cyMMy 3JIEMEHTOB MaTpUlbl, 0OpaTHON (3 4]

3. Haiitu cymmy KOOpAMHAT TOYKHU HepecedeHust ¢ ocblo OX MIOCKOCTH, TPOXOAAIIEH
yepe3 Touku A(1;2;3), B(2;-1;1), C(-1;-2;0)
4. Haiitn cymmy koopauHat Touku mnepecedeHus XOY ¢ mpsmoid, mpoxoasmiei yepes
Touku A(1;2;3), B(2;1;1)
5. Haiitu cyMMy KOOpAMHAT NMPOEKUMU TOYKHA D(3;2;7) Ha IUIOCKOCTH, MPOXOIALIYIO
yepe3 Touku A(2;0;0), B(0;3;0), C(1,0;3)
6. Haiitu cymmy KOOpJIMHAT MPOEKIUU TOUKU A(5;6) Ha NPSIMYI0, IPOXOIAILYIO Yepes3
Touku B(1;3), C(5;11)
7. HaiitTu cyMMy »JJIEMEHTOB MAaTpHULBI, MOJYYEHHOM TIEPEMHOKEHUEM MAaTPHULL
(1 2] [5 6)
3 4)\7 8
8. Haiitm Touky mepecedueHus c¢ ockto OX mpsMO#l, TPOXOIAIIEH dYepe3 TOUYKU
A(1;2), B(5;4)
3x+4y+2z=8
9. HaiiTu X, pelvB CUCTEMY YpaBHEHUN < 2x—4y -3z =-1
X+5y+z=0
10. Haiitu ckangpHoe Npou3BeleHUE BEKTOpoB AB-AC, 3aJaHHBIX TOYKaMH
A(-8;-6;-1), B(-7;4;-2), C(0;-1;1)
11. Berancnuth yBenTudeHHBINH B 6 pa3 00bEM MUPaMUIbI, BEPITUHBI KOTOPOM HAXOSTCS
B TOukax A(2;0;1), B(1;1;1), C(2;1;-1), D(4;3;3)
12. HaiiTn neiCTBUTENBHYIO YaCTh KOMIUIEKCHOTO YUCTIA Z, €CIU Z = %
JK3aMeH 2 ceMecTp

I[Ipumep npakTH4eCKON YaCTH IK3aMEHAIUOHHOI0 3a1aHUA

1. IlpuBecTn ypaBHEHHE K KAaHOHHYECKOMY BHJY, HaWTU NapameTpbl (QUIYypbl U

CXEMaTHUYHO HApPHCOBATh:
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9x* —16y* —36x—64y —28 =0
2. IlpuBectn ypaBHEHHE K KAHOHUYECKOMY BHAY, HAWTH mapameTpbl (GUTYphl U
CXEMAaTUYHO HAPUCOBATH:
X’ —y*—8y—2z+6=0
3. Pa3enuth MHOTOWIEH p(x) HA MHOTOWIEH ¢(x) CTOJIOMKOM C OCTaTKOM:
p(x)=2x"-4+2x*+7x-10  g(x)=x’-2x*+7x-1
4. Paznenuth MHOTOYJIEH p(x) HA MHOTOWIEH q(x) IO cxeme ['opHepa:
p(x)=4x’+6x"—x+4  q(x)=x-4
5. TTo u3BeCTHBIM BeKTOpaM &,b,C u mx 3HadeHusM &,,b,,C, B Gasuce €,€,,e,, HAlTH
BEKTOPBI 3TOTO Oa3uca.
a, =(2,-2,1),b, =(-2,3-1), ¢, =(0,1,-1), a= (1,1,1), b= (-3,1,1), c = (-1, 3,—1)
6. ITo u3BeCTHOM MaTpuIle TUHEHHOTO omepaTopa A, B Oasuce e, e€,, e, U Pa3I0KEHUIO
Oasuca e no 6asucy U, HaiiT A, B 6azuce Uy, U,, U, .

-3 3 3 e =U—U,—U,
A=l1 -3 3| e=2u-U,—-U,
0 -2 1 e, =—U, +2u,

7. Haiitu coOOCTBEHHbBIEC 3HAUEHHUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO ONepaTopa:

2 0 -1
A=|1 1 -1
-1 0 2

8. Hcnonb3yd TeopHro KBaJpaTUYHBIX (POpPM, NPHUBECTH K KAHOHUYECKOMY BHIY

YpPaBHEHHUE JINHUU:

6X2 + 24/2xy + 7y? = 40

Bomnpocsl k 3x3amMeHam
Bompocsr:

1. Marpunsl Hang noseM. Onepanus cioxkeHuss marpuil. CBoiicTBa omnepanuu
CJIOYKEHUS.

YMHO)KEHHE MaTpULl Ha AEHCTBUTENBbHOE Ynciio. CBOMCTBA ATOM ONEPALUH.

3. YmHoxenue Marpui. CpolicTBa 93ToM  omepainuu  (acCOIMATUBHOCTb,
HEKOMMYTaTUBHOCTb, HEUTpalbHBIN 351eMeHT). OOpaTHbIE MaTPHULIBI.
TpancnoHupoBaHue MaTPUIL], TPAHCIIOHUPOBAHUE MPOU3BECHUS MATPHII.
KBanpartueie matpunpl. Enuanunas matpunia. O0paTHbie M 00paTUMbIe MATPHUIIBI.
Onpenenurens  kBagpaTHou — maTpuupl. Onpenenurens 2,3 NOPSAIKOB.
Onpenenutens N-To MOpsiaKa.

N

ook
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/. AnrebGpanyeckue TOMOTHEHHUS U MUHOPBI 3JIEMEHTA ONPEICIUTENS.

8. Teopema o pa3yioxKeHUU ONPEACTUTEINS IO dJIEMEHTaM CTPOKH (CTOJIONA).

9. CgoiictBa omnpenenutens. HeoOxonumble U J1OCTATOYHBIE YCIOBUS PaBEHCTBA
HyJI0 onpeaenurens. OnpenenuTenb TPEyroabHOro BUIA.

10.Bbruncienrie 0OpaTHON MaTPUIIBI IPU TOMOIIY AIreOpandecKuX JOTMOTHEHUH.

11.I1pocreiiiine MaTpu4HbIE YPABHEHHUSI, UX PEILICHUE.

12.Cuctemsl nuHelnbix ypaBHenuit (CJIY). Pemenust CJIY. PaBnocunbsubie CIIY.

13.0Oxnopoansie u HeomHopoaubie CJIY, cBOWCTBA MX PEIICHUM.

14.Onementapubie  npeoOpazoBanust  CJIY. PaBuocunsHOocTh  CJIIY  mpm
AJIEMEHTAPHBIX PE0OpPa30OBaHUIX.

15.2OnemeHTapHbIe IPe0Opa30BaHMS MATPHIL.

16.Ctynenuatsie cuctembl JHHEWHbIX ypaBHeHud. IlpuBemenue CIIY «k
CTYIIEHYaTOMY BH]IY.

17.Martpuupl, coorserctBytomue CJIY. DnemeHTapHble MpeoOpa3oBaHUs MaTpUL.
Crynenuarsie Matpuilbl. Panr marpunsl. Panr CJIY.

18.Teopema o uymucie pelieHUH cUCTeM JMHEHHBIX ypaBHeHui. Merton ['aycca
pEelIeHUs] CUCTEM JUMHEHWHBIX ypaBHEeHUU. OOIIMEe M YacTHBIC PEIICHUS CHUCTEM
JINHENHBIX YPABHECHUM.

19.3anuce u pemieHre CUCTEMbl N JUHEHHBIX YpaBHEHUW C N HEU3BECTHBIMH B
MaTpUYHOM dopme.

20.ITpaBmio  Kpamepa pemienus cucteMbl N JIMHEHHBIX ypaBHEHHH C N
HEU3BECTHBIMHU.

5.3.4. Ilpumepbl NPaAKTHYECCKHMX 3aJaHUN JJI4 KOHTPOJIA 3HAHUN Ha
CEeMeCTPOBOM JK3aMeHe.

3anaHus:
31 -1 2 2 3 1 01
2 2 1 1 10 111
1. Beruucauts cymmy (A+B)C, roe A = 111 , B= 121 , C= 1ol
31 31 -1
2 2 } 2 2 1
2. BeraucnuTh mpon3BeIcHNE MaTPHI 11 11 ,I/IHaO60pOT.
1 -4 -3
1 -5 -3 { -1 OJ
3. [lepeMHOXHUTH MaTPHIIBI -2 1 , 1 HA000pOT.
3 1 -
{2 2
4. BbBMUCTUTH TPOU3BEICHUE MATPHIIBI 11 Ha TPAHCIIOHUPOBAHHYIO €, U

Ha00OpOT.
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31 -1 31 -1
2 2 2 2 1
5. IToka3aTb, 4to (A e B)'=B" ¢ AT, ecu L1yt
3 -1 7
2 0 -
6. Jli1st MaTpuLbl 11 HalTh 00paTHyro MaTpully. CrenaTs IpOBEPKY.
3 -1 7 3 4 2
-2 0 -5 -1 -1 2
7. Peminth ypaBHeHue X-A =B, roe A= 11 2 , B= 121 . Cnenathb
IPOBEPKY.
2 4 -1 101
1 0 1 111
8. Pemmnte MatpuuHoe ypaBHeHne A-X = B, eciin A = 110 , B = 1ol

CrenaTp IpoBEpKY.
9. Halitu nByMs pasHbIMU crnocob0amMu KO3(QQUUIMEHT NpU X B Pa3iIoKEHUU

1 x 1 -1 1
2 1 -1 2 -3
3 -2 -1 5 6
2 -5 1 -1 5
5 x -4 2 -3
OIIPCACIINUTCIIA .10. Bpruuncauts OIIPCACINUTCIIb
2 0 -1 1 3
0 2 -3 41
1 1 3 0 2
4 -1 0 0 2
33 1 21

11. Peunts meTonom I"aycca cucremy nuHeHBIX ypaBHeHU. CaenaTh IPOBEPKY.

X1+2X2—X3+3X4+4X5: 1,
2X1—X2+3X3+2X4 —X5=2,
X1 t4Xy +2X3 — 5x4 +3x5 = 3,
X1+15X2+6X3 —19X4 +9X5 =0,

5.4. MeToanueckue MaTepuajbl, OINpeaesiiOlIie NPOHeAyPbl OLEHUBAHUA
3HAHUH, YMECHUI, HABBIKOB U (MJIM) ONbITA JAEATEJbHOCTH, XapaKTePU3YUIHX
JTanbl ((POPMUPOBAHUA KOMIIETEHIMH

[IpoBepka BBINONHEHUsS JOMAIHUX 33JaHUM  PETYJISPHO  OCYILIECTBIISECTCS
IPENoAaBaTeIeM Ha 3aHATUAX. TaKkKe Ha 3aHATUAX MPOBOMATCS TEKYIIME YCTHBIE
OIIPOCHI CTYJACHTOB.
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B npomexyTouHyro artectaiuio (3aueTbl) BKIIOYAIOTCA KaK TEOPETUUYECKUE
BOIIPOCHI, TaK M MpakTuyeckue 3amaHus. CTyAEeHT JOJKEH OTBETUTh Ha OJIMH
TEOPETUYECKHUI BONIPOC U PELIUTh HECKOIBKO MPEAIOKEHHBIX 33]1a4.

JIns pomycka K 3K3aMEHY HYKHO BBINOJHUTH BCE JIOMAIIHUE 3aJaHUsl U MPOUTH
IPOMEXKYTOUHYIO arrectaiuio. CTyIeHT [ONMyCKaeTcss K OK3aMEHY, €CJId OH
00CTOSITEILHO OTBETUJI Ha BOMPOC M MPABUIIBHO PEIINI 33Jja4l Ha MPOMEKYTOUHOU
arrecTanuu. JJomyck K 3K3aMeHY TakyKe MOXKET OBbITh BBHICTABIIEH CTYJEHTY, €CIU OH
JOMYCTWJI TpPHU PEIICHUU 3a7a4 M OTBETE HAa TEOPETHUECKUU BOMPOC OJIHY-ABE
HerpyOble OIMIMOKH.

e UroroBas ouneHKa 3HAaHUM CTYAEHTOB MO W3Yy4aeMOM JUCHUIUIMHE
cocraBisier 100 OamioB, KOTOpbIE KOHBEPTUPYETCS B OLEHKY 10
nATHOAINIbHON ImKayie (uToroBas ¢opmMa KOHTPOJIS — OK3aMEH), II0
CJIECIYIOLIECH CXEME:!

e [llxkama onmenok 1pu  100- e Ouenka
O0a/UIbHOM CHCTEME 3a SK3aMeH mo 100-
Ouenka 1o 5-0anbHOU cucTeMe OaJIbHOM

CUCTEME
e OtTauyHO e 381100
e Xopouio e 61 —380
e VY IOBJIETBOPUTEIBHO e 41 —60
e HeynoBieTBopuTensH o 21—140
0

Pacnipenenenne 6amioB o Bugam padoT:

HasBaHnue koMIIOHEHTa Pacnpenenenue
OayuIoB

ITocemenue o 15
Tekymmi KOHTPOJIb:

BrinmonHenue 10M. 3a0aHUN o 15

Kontp. paboTtbl 1o 15
KosnokBuym no 15

DK3aMeH 7o 25

Kpurepuu u mkana orieHuBaHusI TOMAITHEH paboThI

Kpurepnii bamnnsl

Pemienue orudeckd BBICTPOCHO W TOYHO M3JI0KEHO, SICEH BECh XOJI 0,5
paccyxIeHus

[IpeacraBieHo pemieHue 3a7ad HECKOJBKUMHU Crocodamu (eciid 3TO 0,5
BO3MOJKHO)

OTBeT Ha Ka)K/IbIil BOIPOC (33J]aHNE) 3aKaHYMBAETCS BHIBOJIOM 0,5

Odopmiierne cooTBeTcTBYeT 00pasiy. IlpeacraBiensl HE0OXO0IUMBIE 0,5
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Ta6J'II/IIIBI H CXCMBI

[To pe3ynpTaTaM OlleHUBAaHUS 00YYAIOUNC MOXKET MOJTYYUTh:
[ToporoBelii ypoBeHb — 10 1 6aa;
[TIpoaBunyThI ypoBeHb — 1,5-2 Ganna.

KpI/ITepI/II/I U m1KaJia OOCHUBAHUA KOHCIICKTA

Kpurepnii baer

TeKkCT KOHCIIEKTa JTOTHYECKHU BBICTPOCH M TOYHO H3JIOKCH, sSICCH BCCb 0,5
X0 paCcCy>XIACHUA

]_IaHBI OTBCTBI Ha BCC IIOCTABJICHHLIC BOIIPOCHI, BCE U3JI0KEHO 0,5
HAayY4YHBIM A3BIKOM, C IPUMCHCHUCM BepHOﬁ TCPMHUHOJIOTNHU

OTBeT Ha KaXKIBI BOMPOC 3aKAHYMBATHCA BBIBOJIOM, COKPAIIECHUS CJIOB 0,5
B TEKCTE OTCYTCTBYIOT (MJIM HUCIIOJIB30BaHbl OOIIECIPUHSATHIC)

Odopmienue cooTBeTcTBYeT 00pasiy. [lpencraBiieHbl HEOOXOIUMBIE 0,5
TaOJIUIIBI U CXEMBI

[To pe3ynpTaTaM OIleHUBAaHUS 00YYAIOMUNC MOXKET MOJTYYUTh:
[Toporossiii ypoBenb — A0 1 Oannia;
[IponBunyTHI ypoBeHb — 1,5-2 Gaina.

[IIkana oueHuBaHUs T€CTA, KOHTPOJIbHON pabOThI

Ilokazarens OTMETKA
Brimonaeno no 40% 3ananuii 2
Brimonneno 41-60% 3aganui 3
Brmmonaeno 61-80% 3amanun 4
Brinomaeno 6oinee 81% 3amanuii 5

Kpurepuu u mikana oueHuBaHus pabOThl CTYJIEHTOB HA JIEKIMSIX U MPAKTUYECKHX
3aHATUAX

[lIkana| Ilokazarenu cTerneHn 0O0yIEeHHOCTH

0,5 [IpucyrcTBOBa)I Ha 3aHATUM, CIYIIAN, CMOTpEJ, 3alUChIBAI O]
Oan JUKTOBKY, TIEPEMHUCHIBAII C JJOCKH U T.II.

OTnuaer Kakoi-1mbo mporecc, OOBEKT U T.I. OT UX aHAJIOTOB TOJIBKO
TOTJIa, KOTJIa EMY MX MPEABSIBIISIOT B TOTOBOM BHUJIE.

1 3anoMHUI  OOJIBIIYI0O YacTh TEKCTa, TMpaBWI, OIpEACICHUMH,
b6amia | GOpMYJIMPOBOK, 3aKOHOB U T.N., HO OOBSCHUTH HUYETO HE MOXKET
(MeXaHMYeCKOe 3alIOMUHAHHUE).

JIeMOHCTpHUpPYET TIOJIHOE€ BOCIPOM3BEICHUE W3YYCHHBIX IPABHII,
3aKOHOB, (POPMYJIIMPOBOK, MAaTEMAaTHYECKUX W WHBIX (hopmMyn W T.II.,
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OJHAaKO 3aTpyAHACTCA YTO-JIN00 OOBSICHUTE.

15 OOBSICHSIET OTAC/IbHBIC TIOJOKEHHUS YCBOCHHOM TEOpHH, HWHOT/A
0ajIoB| BBIMIOJIHAET TAKKE MBICIIMTEIBHBIC ONEpallNK, KaK aHAJIN3 U CUHTE3.
OtBeuaer Ha OOJBIIMHCTBO BOIIPOCOB 10 COJEPKAHUIO TEOPHH,
JIEMOHCTPUPYS OCO3HAHHOCTh YCBOCHHBIX TEOPETUYECKUX 3HAHUU,
MPOSIBIISASE CHOCOOHOCTH K CAMOCTOSITEIbHBIM BBIBOJIaM M T.II.

2 YeTko M JIOTUYHO H3JaraeT TEOPETUUYECKHN Marepuasi, CBOOOJIHO
Oanya | BIajceT TMOHATHSAMH W TEPMHUHOJIOTHEH, CIOCOOEH K 0000IIeHUI0
W3JIOKEHHOW TEOPHM, XOpPOIIO BHJWT CBSI3b TEOPUM C IPAKTUKOM,
yMeeT NPUMEHUTH €€ B MPOCTEUIIINX CIyYasX.

JIeMOHCTpUpYET MOJHOE€ MOHUMAHUE CYTH HW3JI0KEHHOW TEOpuu u
CBOOOJHO TMPUMEHSET €€ Ha NpakTUKe. BbIMoNHSeT mnmodtu Bce
MPaKTUYECKUE 3aJaHMsl, MHOTA JOIMyCKas He3HAYUTENIbHbIE OIIUOKH,
KOTOPBIE CaM M UCTIPABIISET.

Jlerko BBIMOJHSET NPAKTUYECKHE 3a/laHUsl HA YPOBHE TEPEHOCA,
CBOOOJHO  OMEpHpys YCBOCHHOM TEOpHe B  IPAKTHUYECKOMH
JEATEIIbHOCTH.

OpuruHajabHO, HECTAHJAPTHO MPUMEHSIET TOJYyYCHHBbIE 3HAHUS HA
NpaKkTuKe, (QOpMHUPYsS CaMOCTOSTEILHO HOBbIE yMEHHMs Ha 0ase
MOJTYYEHHBIX paHee 3HaHUM U C(hOPMUPOBAHHBIX YMEHUHN U HABBIKOB.

1o pe3ynpTaTaM OlleHUBaHUS 00YYAIOIIUNACA MOXKET MOJTYUUTh:
[Toporossiii ypoBenb — A0 1 Oannia;
[IponBunyTHI ypoBeHb — 1,5-2 Gaina.

[IIxana onleHMBaHUS PEIICHUS 3a1a4

IToka3zarenn OTMmeTKa,
oamt

Bremmonaeno no 80% 3aganui 1

Brmonneno o6osee 81% 3amanmii 2

Kputepun s3x3amMeHallMOHHBIX OLIEHOK:

OneHka CTyJeHTa Ha D5K3aMEHE BBICTABISIETCS B Oamgax ¢ Y4eTOM IIKaJbl
COOTBETCTBUS PEUTUHTOBBIX OIICHOK MATHOAITLHBIM OIICHKaM.

Ouenka "oTAM4HO" XapakTepu3yeT TOJHOE YCBOCHHUE TEOPETUYECKOTO U
MPaKTUUYECKOTO MaTepualia, CTYACHT yMEeT J0Ka3aTh BCE TEOPEMbI U3 JICKIIUOHHOTO
Kypca U periaeT Bce 3a7a4u U MpUMEPHI U3 MPUBEICHHBIX 3aJaHUM.

Ouenka "xopomo" XapakTepu3yeT OCHOBHOE YCBOCHUE TEOPETHUYECKOTrO U
MPaKTUUYECKOTO MaTepHayia, CTYJIEHT YyMEeT JI0Ka3aTh OCHOBHBIE TEOPEMbl U3
JIEKIIMOHHOTO Kypca M pEIIaeT OCHOBHBIC 3aJlaud W TMPUMEPbl U3 TPHUBEICHHBIX
3aJaHUM.
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Onenka '"ymOBIETBOPUTENBHO'" XapakTepuzyeT 3HaHWe (0e3 J0Ka3aTelIbCTBa)
OCHOBHBIX T€OpeM U (PopMyll Kypca, CTYJIEHT YMEET pellaTh 3a7a4d U MPUMEPhI U3
NPUBEACHHBIX 3aJaHul, SBISIIONIMECS O0000IEeHneM 3aJad IIKOJBHOTO Kypca
MaTEeMaTUKH.

Ouenka "HEYIOBJIETBOPUTENIHLHO" BBICTABIACTCA CTYJEHTY, €CJIU OH HE YCBOWII
OCHOBHBIE T€OpeMbl U (HOPMYJ Kypca U €Clid CTYJIEHT HE yMEeT pelaTh 3aJadyul U
IpUMEPHI U3 MPUBEJCHHBIX 3aJaHUM, ABISIONIMECS 0000IIEHHEM 3a7a4 IIKOJIBHOTO
Kypca MaTeMaTHKH.

[Ixana oueHNBaHUuA 3a4eTa

OueHka Bbaan
3auTeHo 41-100
He 3aureno 0-40

6. VAEBHO-METOJWYECKOE U PECYPCHOE OBECIHEYEHME
JUCHUATIIAHBI

6.1. OcHoBHAas TUTEpPaTYpa

6.1. OcHoBHas JMTEpaTypa

1. Koctpukun A.H. Beeaenue B anrebpy [Tekct] : ydeOHUK nisi By30B. 4.l.
OcHoBsl anredpel. M. : @uzmatiut, 2000. - 368¢

Pexxum nocryma: Osnovy algebry 2000.1.djvu

2. Koctpukun A.W. Beenenue B anreopy [Tekcrt] : yueOHUK 1y By30B. 4.2.
JIuneiinas anredpa. M. : @uszmatiut, 2004. - 368c

Pexxum noctyna: Osnovy algebry 2000.2.djvu

3. Kypour A.I'. Kypc Beicuueit anreOpsl. M.: Jlans. 2013. —432c¢. Pexum gocryna:

a http://www.ois.org.ua/spravka/mat/Kurosh-Algebra.html ,

b. http://lanbook.com/books/element.php?pll cid=42&pll id=999 ,

C. http://www.mat.net.ua/mat/Kurosh-Algebra.htm,

d http://fileskachat.com/file/112_482dcc2aad8c6611f801751852e88afb.html

4, Cwmomun FO.H.Anrebpa u teopus uucen. (DIeKTpoHHOE ydeOHOE mocodue) M.:
®nuHTAa. Hayka, 2012. — 464 C. Pexum JOCTyIIA:
http://znanium.com/catalog.php?item=bookinfo=4567995

6.2. JlonoJIHUTEJIbHAS JINTEPATYPA

1. baspun U.M1. Maremaruka [Tekcr] : yueOnuk s ByzoB / . U. baBpun. - 9-¢
u3a.,aom. - M. : Akagemus, 2011. - 624c¢. - no namnp. Ilex. o6pazosanue, [lcuxomn.-nes.
obpasoBanue. - 777-48 (4).

2. Bapnaxosckuit ®.U., CononoaukoB A.C. 3agayHUK-TIPAKTUKYM MO ajiredpe,
4.1. — M.: [IpocBemenune, 1982. — 135 c.

3. 517/B 48 Bunbepr D.E. Anre6pa muorowienoB [Tekcr] : y4e6. mocobue mms
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ctyaeHToB-3a04nukoB III- IV kypcoB ¢u3.- Mar. (akyiabTeToB megarornyeckux
uHCTHTYTOB. — M. [IpocBemienue, 1980. — 176¢. Pexxum nocryma: a. http://edu-
lib.net/matematika-2/dlya-studentov/vinberg-e-b-algebra-mnogochlenov-onlayn

4. Bunb6epr 3.b. Kypc anredpsi. — M.: U3natensctBo «®akropuain [Ipeccy, 2002 .

Pexxum nocryma: http://kurs algebra.djvu, infanata.org.txt

5. HypaxoB b.K. Kparkuii kypc Beiciie anreopsl. — M., ®usmarnur, 2006. — 232C.
Pexxum nocryma: http://math216.djvu

6. Kynukos, JI.A. Anrebpa u Teopuss umcen [Tekcr| : yudeO. mocobue mis
neABy30B. - M. : Beicmas mkona, 1979. - 558c. Kon-Bo sk3eMIuisipoB: Bcero — 3.

7. Pexum nocryma:  http://edu-lib.net/matematika-2/dlya-studentov/kulikov-1-ya-
algebra-i-teoriya-chisel-uchebnoe-posobie-dlya-pedagogicheskih-institutov-onlayn

8. 11. KymukoB JL.A., Mockanenko A.U., ®omun A.A. COOpHHMK 3amad IO
anrebpe u Tteopuu uyucen. — M.: IlpocBemenue, 1993. Pexxum nmocryna:
http://math216.djvu

9. IIpockypsikoB, N.B. Coopuuk 3amad mo jauHeiHoi anredpe [Tekct] : Yueb.
noco6ue / U. B. Ilpockypsikos. - 11-e uzn ; crepeortun. - CII6 : Jlanb, 2008. - 480c. -
385-00 (0).

10. ConmonouukoB A. C, Ponura M. A. 3amauyHuK-TipakTUKyM 1o anreope. Y. 1V.
VY4el. mocobue g CTYIEHTOB-3a0YHMKOB (u3.-mMar. ¢ak. mea. HH-TOB. - M.:
IIpoceemenne, 1985. — 127c. — Mock. roc. 3ao04. nea. uH-T. Pexum poctymna:
http://www.diary.ru/~eek/p57324979.htm

11. leuo I'.C. JluneitHas anreOpa: TeOpuUs W NPHUKIAJHBIE ACHEKThI
yue0.nmocodue.-M.:Mudpa-M,2010.-528c. Pexum JOCTyna:
http://znanium.com/bookread2.php?book=203776

7. METOJIMYECKUE YKA3AHUS O OCBOEHMIO
JUCHUATIIAHBI

1. I'panp T.H., Xomuna C.A. Meroaudeckue pEeKOMEHAAIMU IO MPOBEICHUIO
JIEKITMOHHBIX 3aHITHH.

2. I'panp T.H., Xomuua C.A. Mertoauueckue peKoMeHAaIMu o0 opraHu3aIuu
BBITIOJTHEHUS U 3aITUTHI KYPCOBOM pabOTHI.

3. I'panp T.H., Xomuna C.A. Meroauueckue pEeKOMEHIAIMU II0 IPOBEICHUIO
J1a00PATOPHBIX M MPAKTUYSCKUX 3aHITHIM.

8. WH®OPMALIMOHHBIE TEXHOJOTUH IS
OCYIIECTBJIEHUS OBPA3OBATEJBHOI'O MPOLIECCA MO
JTUCHUATIIAHE

JInleH3MOHHOE MPOrpaMMHOe o0ecneyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security
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NupopmanuoHHbIe CIPABOYHbIE CHCTEMBbI:
Cucrema 'APAHT
Cucrema «Koncynbrantltocy»

IIpodeccunonanbubie 0a3bl JAHHBIX
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUATIIAHBI

MarepuanbHO-TEXHUYECKOE 0OecTiedeHe TUCITUTUINHBI BKITIOYAET B CeOs:

- yueOHbIC ayJUTOPHUH IS IPOBEICHUS 3aHATHI JEKIMOHHOTO M CEMHUHAPCKOTO
TUMA, KYpPCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHHUSI KYPCOBBIX pabOT), TPYNIOBBIX U
WHANBUAYAIbHBIX KOHCYIBTAIIMMA, TEKYIIIETO KOHTPOJS U MPOMEKYTOUHON aTTeCTallnH,
YKOMIUJIEKTOBAHHBIE YUeOHOU MeOebI0, JOCKOM, TEMOHCTPALIMOHHBIM 000PYOBaHUEM.

- TIOMEUICHMs Ui CaMOCTOSITEIbHOM paboThl, YKOMIUIEKTOBaHHbIE Y4eOHOM
MeOeIbl0, MEPCOHATBHBIMUA KOMIBIOTEpAMU C MOJKIIOYEHHEM K ceTh MHTepHeT u
o0ecriedeHUeM JIOCTyna K JJIEKTPOHHBIM OuONIMOTEKaM U B 3JIEKTPOHHYIO
uH(popMaImoHHO-00pa3zoBarenbHyto cpeay MI'OVY;

- MOMEMICHUs ISl XpaHEHUs U NpOoQUIAKTHYECKOIO OOCIYKHBAaHUA Y4eOHOTO
o00OpyJI0BaHUs, YKOMILIEKTOBaHHbIE MeOenbplo  (mKadwl/cTeNaxu), Habopamu
JEMOHCTPALIMOHHOTO 00OPYAOBaHUS U Y4EOHO-HATISIIHBIMU [TOCOOUSMH;

- 1abopartopusi, OCHaIllEHHAs JJa0OpPaTOPHBIM 000PY/IOBAHUEM: KOMILUICKT Y4eOHOM
MeOenr, TPOEKTOp, TMPOCKIMOHHAs JOCKa, TMEPCOHANbHBIE KOMIBIOTEPHI  C
MOJKIIIOUEHUEM K ceTu VIHTepHeT u oOecmedeHneM JocTyna K DJIEKTPOHHBIM
OMOJIMOTEKaM U B JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa3oBareiibHyto cpeny MI'OY.
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