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PABOYAA TIPOI'PAMMA IIPEJHA3HAYEHA [JIsI DPENNOJABAHUS
JUCHMILUIMHBI  KA3OBOM UYACTH BJIOKA JUCHMILIAH (MOAVYJIEN)
CTYAEHTAM  OYHOM ®OrMbl  OBYYEHHS  IIO  HAIIPABJIEHUIO
MNOAIrOTOBKH  15.03.04 -  «ABTOMATHU3AIMSI  TEXHOJOI'MYECKHUX
INNPOLIECCOB " NNPOMU3BOACTB {10 OTPACJIAM)», INPOD®UJIb
«ABTOMATU3ANUA TEXHOJOI'MYECKHUX IMMPOINECCOB U TPOU3BOACTB».

Pabouas nporpanma coctaBnena ¢ ywyerom ODenepaipHoro  I'ocymapcTBEHHOTO
00pa3oBaTeNIbHOrO CTaHapTa BEICIEro 00pa3oBaHHs [0 HANPABJIEHHIO MOATOTOBKKM 15.03.04 —
«ABTOMAaTH3alMUsI TEXHOJIOTHYECKUX IMPOIECCOB W HPOM3BOICTBY, YTBEPXKAECHHOIO IPHKA30M
MunncrepceTsa odpasoBanus i naykd Poceuiickoit ®@eneparvin ot 12 mapra 2015 Ne200.
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1. Henu u 3a0auu oceoeus Oucyuniun b

[enstmu ocoeHUsl TUCIUMIIMEB «MareMaTHKay ABJISFOTCS:

—thopmuponarnue y 00yualomWmXcs MPEeCTABICHHH O MeCTe M pONM MaTeMaTHKH B
COBPEMEHHOM MUPE;

—MOBBINELIC YPOBHS ()Y H!([AMEHTANBHON MO OTOBKH;

—TOTOBHOCTE CTYJICHTOB K HMCIOJB30BAHHIO A1re0pandecKuX U TeOMETPHUECKHX METOI0B
B YUeOHOU 1 Npo(eccrOHATBHON JIESTENHHOCTH.

3agavaMy ARCUUTUIUHEI SBIISEO [CA:

—HU3YHCHHE OCHOBHBIX Pasjiesion aareOpnl U reoMeTpuu («MaTpuibl U OTPENeNTUTENNY,
«Cucremsl  sMnelnpIx  anrebpandeckux ypasHenui», «Bekropuas anrebpay, «JlnHeiitoe
NpOCTPaHCTBOY,  «JInwelinpe  npeobpazoBaHMsy). «IBKIMAOBO NPOCTPaHCTBOY, «MeTon
KOOPIMHATY,  «YpaBHciugd  NpsMbIX W rulockoceTedt»,  «KpuBele  BTOPOro  mopsiikar.
«[loBepXHOCTH BTOPOro 1opsaKay);

—OCBOEHHMC OCHOBHBIX METOJOB MHHEHHON anredpbl U aHATHUTHYECKOM T[eOMETpHH,
FOTOBHOCTE MX MCII0JIL30BATh B NPoecCHOBANLION J1eaTeNLHOCTH;

—BOCITUTAH!IE JOC TATOYHO BBICOKOH MaTeMaTH CCKON KYJIBTYPhI;

—pazBUTHE ¥ CTYACHTOB [IOMMHUECKOT0 U A/ITOPUTMHYECKOIO MBILLUIEHHS.

2. Mecmo ducyunauuv 8 cmpykmype OOIl BO

Jucunmmna «Maremariia» oTHOCUTEs K 62308011 yacTy 610Ka IUCHHNANH (MOJIYTICH)
MOArOTOBKHM CTy.acHTOl N0 nanpasyernio 15.03.04 — «ABTOMATH3AIIMS TEXHOJOTHUECKUX
IPOLECCOB H MPOAZBOICTBY.

Jla ocpoenua  mcuuiuMubl «Marematuxa» CTYIEHTBl UCIOJIB3YIOT 3HAHMA, YMEHHUS,
IIABBIKK, CIHOCOOBI LEATENBHOCTH M YCTAaHOBKH, IOJyUCHHBIC ¥ CHOPMHPOBAHHBIC B XOJE
H3YIEHUMS DIKOJILHON AMCIIUIIIMHEI « AnreOpa u Hayasia aHaau3ay.

Usyyenne aucnamnuunl «MatemaTukay sieigerces 6azof s HajlbHellnero ocBoeHus
CTVEHTAMHU TUCLUILHI « [€ODUS BCPOSTHOCTEH M alaTeMaThyeckas CTaTUCTHKAY, «Du3nkay.

Jlanwuast 1C I A G1TaeTes B 3 ceMecTpe.

3. Ipebosanuia k pe3yavmamam 0ceoenua OuCUUnaAuNs

M3}“{€HH€ JHCIM O IMHABL HATIpABJIEHO Ha (bOpMHpOBaHHC CJICOVIOINX KOMIICTEHILIUH:

[ XKem | L a

il
DopMyJIMPOBKA KOMIETEHIIUU
KONMTIeTeH I s

CrocodHOCTE K KOMMYHHKAIWK B YCTHOR ¥ IIHCbMEHHOH (QopMax Ha pyccKoM

OK-3 It MHOCTPAHHOM  $3LIKAX  JI8  PElICHMs  3a/ad  MEXIIHMYHOCTHOTO U
L | MERKYIBTYPHOIO B3aUMOICHCTMS R
| OK-5  CrnocoOHOCTE K caMo0praHH3aLliy i caMo0bpasoBaHmI0

- CHOCOGHOCTI  HCTOIB30BATE COBPEMEHHbIC HH(OPMALHOHHbIE TEXHONOTHH,

OILIK-3 | TEXHMKY, [PUKITQ/Uible [POTPANMHBIE CPEACTBA IIPH  PpEUIeHUH  3ajad

| IpodeccruoHanbHON JesITeTLHOCTH

OTIK-5 Croco0HOCTh  y4acTBOBATL B pa3paboTke TEXHUUECKOH JTOKYMEHTAMHHU.

| CBI3AHHON C 1IPO(PECCHOHANBHON NEeSITeIHLHOCTRIO ]

B PE3Y.ILTATE H3YUCHUSL , (MCIMIUIUN B CTYJICHT JOKENH:

3.1. 3Hamb: OCHOBHBIE TIOHSATHS ¥ METOJBI ATeOPhl H FeOMETPHH, B YaCTHOCTH:
—  OCHOBBI TCOPHM MATPHLL ¥ CHCTEM IMHEHHDIX anreOpanueckuX ypaBHeHuil;



OCHOBBI  JiMHeifHOil aireGphi, BKITIOYas JHHEHHOE IIPOCTPAHCTBO, JIMHEHHBIC
npeoOpa30Bauis, EBKIMIOBO IIPOCTPAHCTBO;

OCHOBBI BEKTOPHOH aJIreOpbl;

OCHOBBI aHATTHTUYECKOM I'€OMETPHH.

3.2. Ymemp: 1puMeHsTH METO/IB anredphl ¥ FeOMETPUHM /Ul PELICHHUS TPUKIIANHBIX 3a/1ad, B
YaCTHOCTH:
—  BLINOJIHATH JEUCTBUSA C MATPULIAMU,
—  BBIYMCJISTE OTIPENENHUTENb U PAHT MATPUIIBI,
—  pelarh CHUCTEMBI JHHEHHBIX aareOpandecKuxX YpaBHeHUH;
—  JIpOBEpSATH HA COBMECTUMOCTD CICTEMBI IMHEHHBIX aJTeOPantecKUX yPaBHEHUH];
- BLIMTOJIHATD I[Cf:ICTB[/Iﬂ C BCKTOpaMH,
- pa60TaTI> C KOMITJICKCHBIMHY YHCJIAMU,
—  HAaxXOAWTb MOJIAPHBIC W [FMJIMHAPUYECKHE KOOPIUHATHI TOHEK;
—  TONyyarh YPaBHEHMs MIPIMOIT U [IJIOCKOCTH;
—  HAXOIWTD YTABI MEKJLY TIPAMBIMHU, IIOCKOCTIMMU;
—  CTPOHTH KPUBLIC M OBEPXHOCTL BTOPOTO TOPSIZIKA;
- Haxo/JAUTh JIMHUM NCPECSHUCHLSI KPUBBLIX 1 IMOBEPXHOCT eh BTOPOTO IIOpsiaKa.
— BIIaJd€Tb!
—  MCTOIAMH pellcHNs 3aa4 U3 OCHOBHBIX Pa3/elioB a/redpbl i reOMETPHM;
—  MeTomaMH paboThl C MpHJIOMKEMIMI BEKTOPHOH alreOpel K 3a/auaM aHalHTHIeCKOH
TEOMETPHUH.
3.3. Bnaoemo:
—  METOZAMH pellleHHs 3a/1a4 U3 OCHOBHBIX Pa3fIelIoB anreOpbl i TeOMETPHH;
—  MeTonamu paGoThI ¢ TIPHIIOKEHHIMY BEKTOPHON arebphl K 3a/1a4aM aHaTuTHICCKOH
reOMeTPHH.
4. Cmpyxkmypa u codepicanue OUCUURIUHbI
4.1. Pacnpedenenue TPYNOEMKOCTH B 3.6./42¢aX 110 6UHOAM AYOUMOPHOUL U
_ _CaJWOC'ITZQﬂl1’I_e{l_IrllOL7 Eaﬁomw cmyOemn_o_(f no CeJ\’leCHIE(fM
- Kennyectso Hacon - |
| B roM gucine dopma
Cemectp| Ipynoemk  AyauropHex [ UTOTOBOTO
| ootk . . JIa6. [IpakTuu. Canmocr. KOHTPOJIS
3.e./9aCkl Beero Jlexuui paboThI
| L et SRRSO | T 1| o T I _
3| 7ns2 7 36 - 36 144 | Oaen
' 36
Wroro: | 7/252 72 36 - | 36 144 3“3336"‘e"
|

4.2. Pacnpedenenue ¢ud0s yuedinoit padbomsl u ux mpyoocykocntu no Pa30CAaM OUCHURIUHDL

Ne

‘ Konn4yecTso 4acoB

pa3s- HanumenoBanite pasaeoB ‘ Ayszopﬂaﬂ Bl‘l‘(fil_\_";].

. Bceero aboTa pabora

jaeaa — et
. [m e ] (CR)

]
|

4



KonuuecTBO 4acoB

|

No | -
pas- Haunrenopanue pasgenon : Ayautophas Beeayn,
- Bcero pabora pabdora
i - S ] I JI I13 JIP (9
1 M’l[‘lel];I H OTIpEae/HTes M 18 6 6 — 30
‘ . ) CHCTeMbL JMHCHHBIX anre6pavmcc1\y1x 16 6 A - 30
YPaBHEHHH - - B - |
‘ 30 Bekropnas anrcbpa - B | 20 4 6 - 30
4 | YpaBiesas IpsiMbIX U 11T0CKOCTEH. |26 10 10 - 30
| 5 Kpuspic 1 NOBEPXHOCTH BTOPOTO nopﬂm(a | 28 | 10 10 — 24 |
1 I/IToro 108 | 36 | 36 | - 144 |
4.3. Temamuueckuii RAGH N0 UOAM YHEDHOH OeamelbHoCmU
Jlexinin
o Hum:p W O6n.em N YueOHo-
| i pasjtena el T'ema nexkuun HATJIsIIHbIE
AMCHHILINILL | nocoous
Matputibl.  Bubl  MaTpUIL. Juuedinsie | Metoaunueckoe
1 : ) orepallud  Ha[ MaTpUllaMH, HX CBOMCTBA. nocooue,
YMBo0XKeHue MaTpULL, ero CBOMCTBA. | KOMITBIOTEPHBIE
| B ) TpancnoHupoBaHIe MaTPUIL, €r0 CBOMCTBA. Clanabl
OnpenesuTenn BTOPOTO U TPETHETO MOPSAKOB.
OnpenenuTeny n-ro nopsaka. Anredpandeckue
MeTtoauueckoe
2 1 2 NOTIOJIHEHUS W MMHOpBL  BbrauciieHue HocoGie
oTIpe;enuTencii pasioKeHueM o cTonduy Wi
o ) | 1o cTpoxe.
| Oopamaq Mannua Marpuynble ypapHenus. | MeToandeckoe
3 ] 2 DieMeHTapHble  Npeodpa3’oBaHus — MATPUILLL nocobue
L Panr maTpuubl.
CJIAY, OCHOBHBIE MOHSTHS. Teopema B
Kposekepa-Kaneniu 0 COBMECTHOCTH | MeToauyeckoe
4 2 2 cucreMpl. Meioa laycca st pellieHus nocodue
CHCTEMBI JTUHCHHBIX anreOpanyecKux
ypaplleHHI.
Pewenue CUCTEMBI n JTUHENHBIX |
N . | Meroaunueckoe
5 ’ 5 airebpairteck iy YpaBHeHHuit ¢ 1 HEM3BECTHBIMH s ST
\METO/OM 0OpaTioi MaTpuisl U 10 GopMmynam
| o B | Kpamepa.
6 5 5 CucteMa OAHOPOMMBIX JHHEHHBIX ypaBHeHuH. | MeToaudeckoe
o B Oy iameHTabHAs CUCTeMa PELICHUH. nocobue
[MousaTHe MUHEHHOrO NpocTpaHcTsa. JInHeHHbIe
7 \ 5 omepalMy  Hal  N-MEPHBIMH  BEKTOpaMu. | MeTOAHYIECKOE |
’ Jlunelino 3apMcuMas 4 JIMHEMHO HE3aBMCHMast rocobue
| |cucreMa BEKTOPOB.
CkansipHoe [IPOU3BEACHUE BEKTOpPOB. | MeToanyeckoe
8 3 2 Bexropnoe [pov3BEIeHNE BEKTOPOB. nocobue
| CMeangoe NpoU3BeIcCHHE BEKTOPOB. _ ‘
0 A 5 [lpsvas Ha [UIOCKOCTH.  Pasnuudbie  BHIBI | MeToquuecKoe '
[ B ypaBHeH1H NPsinoH Ha IJIOCKOCTH, mocobue |
10 o4 12 | Vron MEKY DUpPSIMbIMA  HA  TWIOCKOCTH. MeTouueckoe |




Paccrositue 01 TOYKH 110 IPSIMOA. nocobue,
KOMIIBIOTEPHBIE
CIIai bl
Meronudeckoe
1 4 ) YpaBHeHHE — MIIOCKOCTM  HU  [pIMOHM B nocodue,
IPOCTPAHCTRE. KOMIBIOTEPHBIE
Clai el
Y1oJ1 MeKTY TUIOCKOCTAMH. YTOJ MEXKIY
1 4 5 IPSMBIMH. Y O MEXJTY TIPSIMOM | MeTtoaudeckoe
- [JIOCKOCTBIO. nocobue |
13 4 5 Paccrosnue 01 TOukM 10 npsMmoit  Ha | Mertojuueckoe
J £
NJIOCKOCTH. nocodue
Metomdeckoe
. nocobune,
14 5 2 YpaBHEHUs KOHHHECKHX CeyeHUH. DITumc.
KOMIIBIOTEPHBIE
) Clalb
. - Merouaeckoe
15 5 2 I'tiepoouna. Iapaboana.
B B - rocobue
16 s Jmmncouns. I'mnepbononn. Komyc Broporo | Metomuueckoe
OpsJIKA. nocoOue
17 5 ) | Lnaeaper Broporo mnopsiaka. [lapabomouasl. | MeTomudeckoe
JIuHelyaThle I0BEPXHOCTH. nocobue
3 5 5 [Mpune 1erue oburero yYpaBHEHH S K | Mertoauyeckoe
| || <aHouwvecKoMy BHIY. rnocooue
Hroro: 36 B
HpakTuiecKue (CeMUNADCKHC) 3AHSTHS
Home Yu4ebHo-
Ne P O6nem .
pasaesaa | Tema jexknun HarJIsiAHbIE
n/n : “acoB
JUICHHITIHHbY i i nocoous
. Metoueckoe
| JlelicTBus ¢ MaTpunaMu. Y MHOXKEHHUE MATpHIL, 0co6He
] ) €ro CBOMCTBA. TpancnOHUpOBaHUE MATPHIL, ETO ’
1 . KOMITBIOTEPHbIE
- CBOMCTBA. =
| o crai et
. Brauenenne  onpepenuTeneil  BTOporo  u
rpeTbero  nopsikos. Ornpeagenurenu  n-ro
P P f p Metonnueckoe
2 1 2 nopsiaka.  Ajiredpandeckue  JOTMOJHCHUSA U rocdine
MHHOPBIL, Brrunciienue onpenenuresnen
| PasJIoKEHUEM 110 CTOJIOLY MIIH TIO CTPOKE.
| ' Haxownienue obparnoil marpuunl. Marpuunsie | Metoandeckoe
3 ] 2 ypaBHCHis.  DJIeMEHTapHblEe  Ipeodpa3oBaAHUS nocodue
o M&1pULIB. PanT MaTpuup!. _
] Pewwenue  CJIAY. Teopema Kponekepa-
Metoudeckoe
Kameamm o coBMmectHOCTH cucTeMbl. MeToj
4 2 2 ‘ " nocobue
Kpamepa ns perueHnst cucTeMbl JIMHEHIBIX
|| anreOpanyecKkux ypaBHEI M.
| Pemenne CJIAY. Meron aycca ans perenus | Metoanueckoe
h) 2 2 CUCTCMBI JTMHEHHBIX anredpandecKux nocobue
YpaBHEHHU.
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Il Bexrtoprl u nefictsust Haj HuMu. JluHeHHbIE —‘
6 A ) omepalMd  Had  N-MEPHBIMM  BeKTopaMu. | MeTtonndeckoe |
- Jluneiino 3aBycHUMAasl U JIMHEHHO He3aBUCHMad nocobue
CHUCTEMA BEKTOPOB.
7 5 5 Ckansgpuoe IpOM3BeIeHUE BEeKTOpOB. | Metoauyeckoe
- | | BexropHoe mpou3BeIEeHHE BEKTOPOB. rocooue
MeTtoauueckoe
8 5 2 CMEanHOe POU3BEACHUE BEKTOPOB. nocobue
|
9 4 ) IIpsimass Ha TIIOCKOCTH. Pasinunble  BHABL | MeTOAMUECKOE
| ypaBHCHMH TPSINOH Ha IJIOCKOCTH. nocobue
MeToMYECKOE |
10 4 ' 5 Yron MEXAy UpSMBIMU  Ha  IIJIOCKOCTH. nocodue,
PaccrosiHue oT ToUkH J10 IPSIMOH. KOMIIBIOTEPHBIE
| i crmauael
| MeTonnueckoe
. 4 5 YpaBHeHHe  TUIOCKOCTM W HpsIMOM B nocobue,
| [(POCTPAHCTRE. KOMIBIOTEPHBIE
| crais!
Yron MeKAy TUIOCKOCTAMHU. YTOJI MEXY
12 A 5 NpsSIMBIMU, YTOI MEKIY TIPSIMON U Metonnueckoe
TJIOCKOCTLIO. rocobue
| |
i 3 A 5 Pacctosnue ot  Touku A0 HOpsaMod  Ha | Merommyeckoe
. TJIOCKOCTH. nocobue
Metoauueckoe
14 5 2 VYpaguenns KOHHUECKMX CeUeHUI. DILTUIIC. i
KOMTIBIOTEPHEIE |
I R craiabl
. ' MeToauueckoe
15 5 2 | I'unepboaa. [Mapaboa.
rocobue
06 5 5 [lpuBencHue 00111ero ypaBHEHMUS K | Metoauueckoe
N KAHOHUUECKOMY BUILY. rocobue
17 5 5 5 VYpaBHeHUsl NOBEPXHOCTEM BTOporo nopsiaka. | Meroaudeckoe
o - DUIUIICOU 1. nnocobue
18 5 l 7 ['unepbonoun. Konyc Broporo mnopsaka. | Meroguueckoe
I ‘ Lunusapsl BTOPOTO HOPsJIKa. nocodue |
Uroro B -
CamocTrosrebaas pabora cryacHra
Pazen Noe Tema u 51 CPC TpynoemkocTh
AMCUMTIMHBI | 11/0 (B wacax)
Jindednas ¢opwma. JIMHEHHO 3aBUCHMBIE W JMHEHHO
| | uezaemcurnie psibl MaTpuusl [lepecranosku. Paboma c 10
___ | numepam;pot.
) Teopembl 0 Ga3vMcHOM MUHOPE W O PAHTe MATPHIIHL. 10
Padoma ¢ numepamypoil u KOHCNeKIMUpoganue.
3 TeopemMa 0  cylecTBOBaHMM U SIMHCTBEHHOCTH 10
obparrod  Matpuubl.  Paboma ¢ numepamypou  u




KOHCHERNNUPOBUHUC.

[Topsanok pemenus CJIAY. Bumsl peutenui CJIAY:

4 | obmee, wactHoe, OasucHoe, omopuoe. Paboma ¢ 10
| iumepamypou it KGHCNEKMUpOGAHUe.
,\ 5 OO011ee peuleHUEe CUCTEMBI JIMHEUHBIX alredpanyeckux 10
- ypaBsienu. Paboma ¢ aumepamypol.
Cucrema OJIHOPOIHBIX JIMHEHHBIX VpPaBHEHUH.
6 | OdyunavieuTanphas  cuctema  pelueHud.  Paboma ¢ 10
B AUMePamypoL.
(CKaJLIPHLIE U BEKTOPHBIE BEIMYMUHBL ] HIIBI BEKTOPHBIX
7 | BemMw: TOMSIPHBIA, OCeBOH, CBOOOIHIIA, CKONB3SIINNT, 6
CBSI3AHBEIM BEKTOPBL. Paboma ¢ numepamypoi.
Q lossite ymueiinoro npocrparcTsa. JluneHnsle onepaiuu 6
| nam n-MepHuIMH BeKTOpaMu. Paboma ¢ .iumepamypoil.
3 9 Jluedno 3aBMcUMas M IMHEHHO HE3aBUCUMMas cucTeMa 6
| Bekropos. Paboma ¢ aumepamypoii.
baszuc M pasmepHOCTh JIMHEHHOIO  INPOCTPAHCTBA.
10 | KoopuHaTil BekTopa B 3anaHHOM Oasuce. Paboma c 6
AUmMepamypoll. L
. Ipeodpazonainie koopjAMHaAT BEKTOPA [IPH MEPEXOae K 6
| voeoMy(Gasicy.
IKocoyroimbliasd, MoNsipHas, IMIMHAPUYECKas CHCTEMBbI
12 | xoopjuiHat. IlapaMmerpuueckue YpaBHEHUS JUHUH U 10
noeepxHoct1ed. Paboma ¢ iumepamypoil.
4 13 | Vpasuenus mwiockocTy. egepanm. B 10
Ilpsivast B npocTpaticrse. Paznaduele GopMbl ypaBHEHUs
14 | npsvioid. Bs3ammioe pacnofioKeHHE JIBYX IPSMBIX B 10
| npocrpanctie. Paboma ¢ aumepamypot.
s Anredpauueckue ypasHCHUSt (QUIYp B IIPSIMOYTOJIBHBIX 6
JIEKAPTOBBIX KOOpHMHATAX.
5 16 | Jlpyrie cucrempl koopaunart. Ilomaspusic KOOpAUHATHI 6
17 Xapa;cmpmrmxn KONHYECKX ceucHuil. Paboma ¢ 6
__ [swmepamypoii.
18 | Ilepeceucnne KpUBBIX BTOPOTro nopsaka. Peuternue 3a0au. 6
Hroro: 144
5. HpumepHas mesunuka Kypcosgsix npoexnmogs (pavont)
Kvpcossie 1poeK b1 (paboThl) He NpeaycMOTPEHbl YICOHBIM [LTAHOM.
6. OdpaszosamestvHbie MExXHON02UU
Bup 1
Coneenp 3AHSTHSI ' HMernonab3yembic MATEPAKTHBHBIE Kommmueerso
Jnr, o o0pa30BaTEaLHbIE TEXHOJIOTHH JacoB
| | JIP)
[ dexwis-eusyanmsauns - 2
Il fi Ipob. |eMHbIE IEKLHN C HCIONb30BAHHEM 5
2 cemecTp | SNEKTPOHHBIX 0GPA30BATCIIBHLIX PECYPCOR -
3 Hcenosibzosanue MysibTUMEAUNHbLIX y4eOHHUKOB. B 2
. MccnenopaTe 1hCKHH METO/L 2
HUroro ' - B ' 8
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7. Ouenoudtvie cpedcmea 04 MEKyue20 KOHMpPOA yCneeaemocmu, RPOMeENCymoUHou
AMmeCmayiy 1m0 UNoaM 0C60CHUA OUCUURJIUNbI U Y4eOHO-MemooudecKoe obecnedeHue
CAMOCHIOANICIIbHOIL PADOMBI CHIYOCHINOE

Jng oneHky KauecTsa yCBOEHH S Kypca UCTOJIB3YIOTCA CICAYIOINE (hOpMBI KOHTPOJISL:
—  TeKyu(Hil — KOATPOJIE BBIMOJHEHHUS MPAKTUUECKUX 3aIaHUN;
—  WTOTOBBIH OCYIIECTB.IACTCA NOCPEACTBOM TCCTUPOBAHUS 1 3a4eTa.
Konrtpoias ¢caMocToaTe/ibHOl paGoThl CTYACHTOB OCYUIECTBIISCTCSA C TOMOIIBIO OTBETOB
Ha [PAKTHYECKUX 3aHATHIX, KOHCYIbTAIUSX, OTBETOB Ha TECTUPOBAHKUE.

Ipumep 3agaunii no pasaenam «MaTpHubl 1 onpeacauTesn il «CHcTeMbl IHHEHHLIX
aaredpavvecKux ypaBHCcHHii»
3aoane 1
Hanp matpuner A, 3, €, D.
HaHTM MaTpPULB! 2A B, A", AC, DC. ftx) =35+ Tx— 3, f(A) -7
/1 4 1L 4 F=1 - ;
_z1=[2 3 2 3 Cz{zl,D:(f‘ i %)

-7/ L3

kY l
i

J

3
'l
1

N o I_;
-

3aoarue 2
B 3agade BLIMHCIHTE ONPEACIUTEb, UCIOJL3Ys CBOUCTBA ONPEJEIUTENCH H TEOPEMY O

Pa3/IOXKECHHUH 110 IJIEMEHTaM CTPOKH HITH crondiia.

3 2 1

2 3 1

2 3
3aoarue 3

Jana marpuna 4. Halitu maTpuiy A" obparuyro nauno#. CrienaTh MPOBEPKY, BBIYKCINB
npousBe/ieHHe A A, Pewwts 3anauy:
a) BOCIIOJIL30BABIIKCE OllpeaesieHneM 00paTHON MaTpUIIb,
6) o meto)y Kopaana-laycca.

2 1

L
301

1

A=

NS NI VS

(V%)

3aoarnue 4
TIpuMeHsst MeTOJL HMCKIIOYCHUsT HEU3BECTHBIX (MeTon [aycca), periuth CHCTEMY

JIMHEHHBIX ypaBHEIHAT,

-1_\‘| + 3.\'2 , —3.” =1l
¥, ~Bx, +9%, =8,
) ()\3| \4 8
4y

1 | 4 3 by 1O

- sz 9 -

| 2% ,17_ ¥y =2y,

3adanue 5

Pewmt, CJIAY MaTpuunbiM MeTOI0M B MeToloM Kpamepa.

L’ 7';.; - 2}:: -+ 33«:3 =15

§ S5y — Ix. = 2u; =15

l1ex, — 11%. = Sx, = 35
3adanue 6

PeummnTn, nanHoe MaTpHYHOC YpaBHCHUE.



27 3 -1 3
35 4*X=|-1 5
1 5 3 =2 3

IIpumep 3apauuii no pasjery «BekTopHas aaredopa»

1. Ha cropone BC tpeyronsimka ABC B3sta Touka K Tak, uto BK: KC = 2:3. Pa3noxutsb
BEKTOP AKX 1o BEKTOPAM & =AF un b= A4c.

2. Jansl touku A(3; 2,-1), B(1,-4;3), C(0;,3,—1), D(-6,3; 5). Halitu:

a) KOOPJMBATHI BEKTOpa KN, rne K — cepenuna otpeska AB , a Touka N JenUT
orpe3ok CD B oTHOWEHMIT 1:2;

6) MPOEKLMIO BEKTOPa A Ha 0Cb, OIpeLeNSIeMyEo BekTopom C L.

3. Hafitu yronm Mexay JIHaroHaNIMH Tapajuie]lorpaMma, IOCTPOCHHOIO Ha BEKTOpax
a(1;0;1), b(1;2;-1).

4. Haiiti ckanspHoe MpoM3Be/cHHe BEKTOPOB & = 20— q H b= o +3q, ecnu [p | = 2.
3= 1, (p,a) ==

) BCKT‘Op % neprierypikyIsipetr ocit Ox W BEKTOpY #@ ¥ 00pasyeT OCTPhIA yroll ¢ 0CkIO
Oy . Halitu xoopaunarel sektopa ¥, ecnn 2 = (1; 2; 6), |——| =410,

6. Habitu momany rpeyronsHuka ¢ Bepiunnamu A(3, 2,--1), B(1; —4,3), C(0;3,-1) .

7. Beruucauth 00beM TpeyroiabHOM mupaMumbl ¢ BepiwHamu A(3;2,-1), B(1,—4,3),
C(0,3,-1), D=6, 3, 3).

8. Haiitu 6aznc cucTeMbl BEKTOPOR &(1;-2;3), 5(4.7;2), E( 6;4;2), d( 14;18;6). Bripazurs
HeOa3uCHBIH BEKTOP uepes GazucHbIe.

06[)338[1 TecTa AJisl NPOBEJICEHHSI HTOFOBOr0o KOHTPOJIs
110 M TOraM OCBOCHHUSI AHCIIHIUIMHLI, 4 TAKIKEC 411 KOHTPOJISI CAMOCTOSITEJILHOM p360Tbl

CTyaeHTA
JE 1. Matpuus! v onpeaeauremns — 12
1. Ksajgparnas marpena, y KOTOPOH OTAMYHBI OT HYJIS TOJBKO OJJIEMEHTHI IJIaBHOH
JHATOHANIN, HA3LIBACTCS:
a)  HYJICBOH;
b)  emuHHYHOH;
C)  JMaroHaJLHON;
d)  HeT npaBuIBHOIO OTBETA.
2. KpajpaTHast MaTpula Ha36IBAETCS BEPXHETPEYTOJBHOM, €CIIN:

a)  DJIEMEHTBI, JIeXKaIUe Ha MoO0YHOM THUaroHalu, PaBHbBI HYIIIO;
b)  areMeNTHI, eykaire Ha IMIaBHON AMaroHalii, paBHel HYJIIO,

C) DJICMCHTBI, HC JIC)Kal e Ha rIIaBHOU Anaronaliv, paBHbI HYJTIO,
d) DJICMCHTBHI, JICYIIIHE HUXKE rIIaBHOU JUuaroHalid, paBHbI HYJIIO.

. 6 0 7 -3
3. Haittu 24 + 58, ecim A = , B =
-2 =3 0 1
(41 15 (47 =15} (47 -15) 47 —4)
a) | 1 b) ‘ J ) | ‘ d) i
\—4 -1/ L4 -1 -4 -1 =15 -1

10



a)
b)
c)
d)

10.
a)
b)
¢)
d)

1.

(-1 3 1)

Haitte 4B, ecnu A4 - \ o s ‘ B=|-4 0 2
‘ -6 1 -4
19 10 3 (<19 1 3} (1 13
; ‘ ) 3 :c}[ ; d) HET MPaBWILHOTO OTBETA.
5 -4 35 V-3 -4 35 \-19 0 5
{ | g I
| . 2 -1
Jla matpun 4 = L-—al 2 \m B= [ﬂ 4 yKa3aTh T€ OIIEPaLlHH, KOTOPBIE MOXKHO
] 0 1 ] ’

BBITIOJIIH T

AB; B)BA; o)A B, &) B A"

VkazaTe Te npeodpasoBaHUs CTPOK (CTOJOLOB) MaTpHLEL, KOTOPBIC SBISIOTCS
3JIEMEHTAPHBIMU!

YMHOKEHHE CTPOKH (CToJIO1Ia) Ha HEHYJIEBOE YHCIIO;

3aMeHa 2JIEMEHTOB CTPOKH (CTonOLa) MPOU3BOJIBHEIMU YUCIAMU;

3aMCHa CTpOKKM (c¢Tondua) cymMMoOH 3TOH cTpokM (cToJibua) W ApYrod CTpOKH
(cTosona), IpeABapUTENIbHO YMHOKEHHONA Ha HEKOTOPOE YUCIIO;

3aMeHa CTPOKH (cTonbia) Hyneso# cTpokoi (cTondom).

Panr maTpuiiel pazmepa n Xn paBes:

n:

n—1;

n — [, €C/IA MaTpUIla BBIPOKIAEHA;

YKa3aHHbIX YCIOBUM HEJNOCTATOUYHO JUIsL ONIPENEICHUS paHra MaTpULbL.

Ecmu 1romenaTs MecTamMu JBe CTPOKHM (aBa cTos10lla) KBaapaTHOW MaTpHULbl, TO
OTIpe/ICITINTEb!

HE H3MCHUTCS:

TIOMEIISICT 3haK:

CTAHET PABHBLIM HYIIIO;

YBEJIIMYHTCS B 1Ba pasa.

N3BecTHO, TO ONpeAeaMTeNib KBajpaTHod mMaTpuilbl 4 paBeH A. YkasaTb, uemy
Oy/eT paBeH OMOpeENUTEb MATPULIbL, MOJYYCHHOM W3 MarTpuubl 4 YMHOXECHUEM
repnol crpoxi Ha aucito (—3):

Ay b)=34; ¢)9A; d)-27A.

YKa3aTh BepHBIE YTREPIICHIS, CRI3AHHBIE C OIPeIeSIeHAEeM 1 CyIecTBOBaHHeM A ':
oOparHas MaTpuna A CYLIECTRYET, eclil Marpuua 4 — KBaJpaTHasl;

obOpaTHas MaTprLa A’ CyLLECTBYeT, ecii MaTpula A — kBajpaTHad u det 4 # 0;

A 4j = A'; +1 = F, »a¢ E — equHUYHAs MATpHLla COOTBETCTBYIOIIETO pa3sMepa;
AA" =4"1=4.

oy, a, ooy

Anrebpanyeckoe JIOTONHEHNe A, JIeMenTa ¢ > MaTpiubl A = | a,,  d,,  d5; | PaBHO:
fl’_ﬂ‘l {'r'_;j {'i’_“
Uy ay ay, Qyy  dy3 a, Ay
: b) o P C) 5 d) —
sy |3 3 31 As; a;  O4s



1 0 2 1
21 30
12.  BBMMHACIHTE ONpEACTHTEND A = L2 1 Pa3JIoKUB 110 eMeHTaM | crosdna:
|
0 1 2 3
a) —1; b)0; c¢)1; d)rer mpasunsHOro OTBETA.

JE 2. CucremMspl THHEHHBIX aJI'edpandecknx ypaBHenuni — 16

1. Ecnmu Marpuiia cuctembl n ypaBHEHMW KBaJpaTHAs W €€ OTNpPENCSMTCIh HE paBcH
HYJIIO, TO CHCTEMA:

a)  He UMeCeT PElICHMIH,

b)  umeeT egMHCTBEINTOC PEUICHHUE;

C) UMeeT He DoJiee n pellleBui;

d)  umeer 6ECKOHEYHO MHOTO PEIIeHHH,

‘2.\‘| 385 4+ 2%, =2,

2. Pelumts cncTeMy NUASHHBIX alreOpaMvuecknx ypasHennii ¢ x, + 2x, —3x;, =1,

3x, +4x, +x, =3.

a) x = (1,0,1); b) x = (1,1,1); ¢) x = (1,1,0) ; d) HET NpaBUIILHOTO OTBETA.

% ¥ ax, =35 = -2

[U'S]

-

Mcenenonarr cucremy - 2x, + 3x, —2x, =1 W B clly4yae COBMECTHOCTH PEILIUTH €€:
{ 3x, + Xy +x;=0

a)  COBMecCTHas, oupenc/iénuas, X = (15,25,11);
b)  He coBMecTHast, onpenenénnas, x = (15,20,10);

c)  coBMecTHas, He oupenenénnasx = (5,20,11);
d)  He coBMecTHas, HET pelleHil;
€)  HeT NIPaBUJIBbHOI'O OTBETA.

4. Mccnenonats cHcTeMY JIMHEHHBIX anrebpangecKux ypaBHEHHH
[ x, +x, +x,=2x, =1

X, =X, =2x, ==1 nc reopeme Kpamepa:

a) COBMECTHasl, onlpeieTEHHas;
b) COBMECTHasI, He ONpe/eiEHHas;

¢) HE COBMECTHAS, ONpeACIEHHAs;
d) HE COBMECTHAS, HE onpene:ElHas;
e) HeT IPaBILIBEHOrO 013€Ta.
X+ y—z= N

o RO, N
2x+32=8
5. Jlawa cucrema ypaBHeHHT. t . Halitu A,A_,z.
|ax—2y =2
| .

ay 19,-38.-2;b)19.-19.-1; :) 19. 38, 2;d) 19, 19, 1;e) 19, 57, 3.

6. Ecnu A-X:l;,Toz

12



- J

d)

11.

a)
b)
c)
d)
12

a)

[lpu perueriu cucreMsl o npasuiry Kpamepa ucnonb3yoT GopMyJIkL:;

A A
x,=—3b)x,=—;¢c) x, =A -A;d)x, = A +A.
A A

Eciu paHr oCHOBHOH MaTpHIlbl paBeH paHTy €€ pacliupeHHOM MaTpPHIbl, TO CUCTEMA
JTUHEHHBIX alre0pauyecKux ypaBHEHUH:
COBMCCTHA; b) HECOBMECTHA; €) olipejleicHa; d) HeonpejiesieHa.

x+2y=2,
Ilpn petictiin CHCTEMBI 4 no npasuity Kpamepa:
3x -4y =7

2 2 7| 12
i\:m ‘,_'_\l = o i';\1 = o

!'\ —_ 1 ] —_— 4| - 2 ?

1 2 3 2 1 2
A= A= A, = ;

3 -4 /-4 0 37

) 2 2| 1 2|
A= LA =] A5 = :

3 A4 7 4 37

2| 1 2 2 2
A=|. A=l Lay=

3 -4 =7 7 |7 -4

7er 2 }
[lyet, A =| 3| _HEKOTOPOS PEIICHUE HCOMAHOPOAHOH cHCTeMbl, a € =|1| H
4 o)

| ] \

¢, = 0 — (QyniavedTanbias CHCTCMI PelIeHHH COOTBETCTBYIOIIEH OXHOPOIHOMN

V1)

cucrembl. Torna peuieHuc HCOﬂHOpOHHOﬁ CHCTCMbBI UMCCT BH/JI.

| xl = ('II 1 : '(\:I = :"t' J'\"‘I = 2( ‘| e 2(_ Xl = (»| : Cj + 2
1, = C, +31D) , ¢, =3C, 1 ¢) 1%, =3C vdyqxy, =€, +3
(Xs = 4 L.\'; =4 | X3 = -'-|'(_._1 X, = (:'1 +4

Ecnu cucrema nuHedBeIX anrebpaueckux YypaBHEHUH HMeeT eIUHCTBEHHOE
peIeHHe, TO OHA SBJISeTCS:

OMpEeNeNIEHHOM;

HEonpelesie HHOM;

OTHOPOHOT;

HEOAIIOPOIHOH.

Ecnu xaxpoe pelneHne MNEpBOM CUCTEMBI SIBISIETCS U pEIIEHHEM BTOPOW, M
Hao0OPOT, KaXK/[0€ pellleHHe BTOPOM CUCTEMBI SBJIIETCS U pElIEHMEM MEPBOH, TO JIBE
cCUCTEMBl JIUHEHHBIX anrebpaddeckuX ypaBHGHHM ¢ OJHHMH H TEeMH K
HEU3BECTHRIMIT HA3hIBAIOT:

3KBUBAJIEHTHBIMM; D) OJIMHAKOBBIMH; C) OJTHOPOAHBIMU; d) HEOTHOPOTHBIMHU,

JAE 3. BexkTopnas aaredpa — 12

1.

Halti xocuHyc yria Mexay BEeKTOpaMH AB w ZE, ecmn A(1,-2,3), B(0,~1,2),



C(3,4.,5).

a) 1;b) =1; ¢)0: d)0,3; e) HET MPaBMILHOIO OTBETA.

2. JlaH TpeyroanHuk ¢ 3epimuaamMu A(2,4), B(4.4) u C(6,0). Yraxure KOOpAMHATE!
CepeIiHBl CTOPOHLI /1 B.

a)  (2,-2); b)(0,2); ¢)(3,0); d)(3,2);¢) (1,0).

3. CMemaHHBIM IIPOU3BEAEHUEM TPEX BEKTOPOB & , b M ¢ HA3BIBACTCs YMCIIO, PABHOE!

a) a-(bxe);b)axhxc:c) (@xhb)-c;d) ax(b+¢).

4. Haiitn Hp._ @, ecmn a =(27,-3), b=(6,-53)11 ¢ = (4,-3,4).
4 3 S 7 3

2 5:b) 710 Tid) 3;e) 4.

S. Hadity maomans TpeyromsHuka ¢ BeplIMHaMM B Toukax A(3,-4.1), B(2,2,2) u
C(-5,2,3).

a) 4478 ;1) 2478 ¢) V78;d) 6478 ;) 3478

_ _ - T L=
a| =4, ayroja Mexuy au b papeH —. Hatitu |b‘

6. W3BecTHO, 4TO ‘c_’x /7’ =3,
J

J3

1
a) 0, b) ‘/3;0) 2.4 2:e) 1.

>

7.  Onpepenwts . 0Opd KOTOPOM  KOMIUIAHApHBl  BEKTOpel @ =(2,3,4),
b=(0,82)u ¢ =(3,4,0).
! L

a)  Gib) S0 Lid i 3.

8. Bexkrop ¢ = (3,4) paznoxeH o BeKTopaMd = 03~ mu b = (1,-2). Bribepure
BCPHOE Pa3loKeHne:
a) c=a+3b;b)c=2a-3b;c)c=9a-6b;d)c=-2a-b.

9. JlnuHa BEKTOPHOrO NPOU3BEACHUSI BEKTOPOB & U b UUCIIEHHO paBHA:
a)  IUIOLIaay TPeyrojbHHUKA, TOCTPOCHHOTO Ha BEKTOpax d U b ;

b)  IUIOWALM TapauIeNiorpaMMa, IOCTPOEHHOTO Ha BEKTOpax d U b ;
c)  obwpemy mapasiesnenHiea;
d)  obwemy TeTpavipa.

10.  AbcomoTHast BeJHIMHA CMELIAHHOr0 POU3BEEIIAS TPEX BEKTOPOB YHCIECHHO paBHA
, IOCTPOEHHOTO HA 3THX BEKTOPAX.

a)  IJIOLNAIM ITapaljesiorpaMMma;

b)  oOwemy mapanienerineaa;

c) oObemy Kvba;

d)  obwemy TeTpanipa.

11. Tlycte Bextopsl & ¥ b 3ajaubl KoopjauHartamu a = (ay, a, a;) u b = (by, b, b.),
TOT)la ¢ *x b BBLIMUCISETCS IO opMyIIe:



{ ) k ! by "I.‘_.{ T )T K 1 _
& g = . v 0, ] 4.
y Ay @ ] ay by b, by b, }; é ;f
b, b. bl 1l k @ s la, a,a, y Dz %
a) X Uy 2:b_}‘r‘ a, b, sig) YR gy
12.  Anrc6panueckas ¢opMa KOMIUIEKCHOTO 4HCINA Z, W300paKeHHOro Ha PHUCYHKE,
uMeer BUL:
Ay
. |
_— —— -
| ~ x
I
/A

a) z=4-2i; byz=—V+2i;¢c)z=-2-4i;d)z=-+4-2i
JE 4. YpaBHcHHs OpsiMbIX H niockocTeii — 10

1. Ha ruiockocTy ypaBHEHHE PSMOM, TIPOXOIsIIE yepe3 1Be TOYKH, UMEET BUL:
x—%o _ ¥~Y¥c
a) = ;
m k1
b)  A(x-xo) + B(y-yo) = 0;
¢)  y-vo=k(x-xp);
E=Xg Y=
d) = ¥, — 2=

-l
Xp=y  Va=Vy

e) Ax+ By +(C =0.

2. VciosHe neprned/ Ky IapHOCTH ABYX IPIMbIX y = kix + byny = kox + ba:
a) k/ :*/CQ M /)/ :bg;

b) k/'kg = — ];

C) k/ = kg;

d) b/ - 172:

6) k/’k: =,

3. Ycnonlie DapanIenbHOCTH ABYX IPSIMBIX Y = kpx + by uy = kox + by
a) k/:-kQHb]:bQ;

b) k/'kg == ],'

c) ki =k

d) b/ = 172;

e)  kyky=1.

4. Ecau npsmag Ha IJIOCKOCTH 3a/iaHa ypaBHEHHEM y = kx + b, TO:

a) b —orTpe3ok. oTcekaeMblit psiMoit Ha ocn Ox;

b)  k=a,Tae o — yroi HaKJIOHA PSIMOH K I10JIOKUTENEHOMY HaPaBIEHUIO ocH 0X;
¢) b =lgu, rae o— yi ol HAKIOHA IPSIMOI K TIOJOXKUTEIBHOMY HalpaBJIeHuto ock 0x;
d)  k=tgo .rae a— yron HakJIOHa IPsIMOH K TOJOXKUTEILHOMY HAaNpaBJIeHHIO ocH 0x;
e) b=uau

X w
S.  Touxka, xoTOpas NpUHAATEKNT IPAMONR — +

T o]

) (. 0): 1) (0, a): ¢) 1b, 0); ) (@, bY: ©) (—a, —b).

= ], UMEET KOOPANHATEIL:

6.  Tlpamad Ha 1II0CKOCTH, 3a/[aHHast ypasueHueM Ax + By = 0 (A#0; B#0).
a)  mapanaenbha ocu 0y;
b)  mapanmensHa ocu Ox;



¢)
d)

MPOXOJHUT YePes HAUAJI0 KOOPAHHAT;
napamnensya ocu 0z.

Ecnu nse rutockoet Ax + By + Ciz + Dy=0wu Ax + By + Coz + Dy = 0
TIEPIIEH U KYJISIPHLL, 10 BLITOJHAETCS YCIOBHE:
AiA>+ BB+ C)Cs= 0

M _B_ G

>

Ag Ba Ca

“11A7+ BB+ C,Co+ DDy =0,
AB,Cr+ AB,Cr= 0:

A/B/C/ :‘42[))2(72

Paccrosaue ot Touxu My(xp yo zg) no mnockoctu Ax + By + Cz + D =0

BBEIYHCIISIETCS T1O Q)opMyne:
lAx+85v+Cz

. . _ Axg T8y +Czgl | 7 Axg+B Vg +C2a+D1
= —F——=: = ——— 0 = T .0l 2 >
SR e S A VASEBEE O VAS4BE 4L
Aa+ B y+oz+ i Axpg+BEvy+C 2
dyd = gede T
VaZT+RT4C2 VA2 + B2+

[TapameTpudeckre ypaBHeHHUs MPsIMOM B IIPOCTPAHCTBE UMEIOT BUL:

F‘( = XKp + mt i;’_\’ =m + }:,--_t f{ = =y mt X =1m— X,jt

o= +nt:h){y = n+¥al:ef¥F= —Fo—Nl;d){y = D—Yel;
lz:zg+£t -E:p+ﬁﬁ (2= —z,—pt (2= p—zt

‘\ = mt—

(Z = pt— Zp

. X~¥g Y—>2e Z—Z¢
YCHOBI/ICM napanncmﬂ{oc n IpsAMOH =i = H IIJIOCKOCTHU
m 7 p

Ax + By + Cz + D = 0 asnsercst:
Am + Bn + Cp =0,

A B &

m n -p 2

A
Li84f40,
L n b2

A 5 -
L= ==
Xg Yy Zg

™ 13 2]
LIS S 1
Fa Yo o

HE S. Kpussble BToporo 1opsyoca — 12

MHOXKECTBO BCEX TO'IEK THUIOCKOCTH, CyMMa paCCTOHHI/Iﬁ OT KaXXJ0H U3 KOTOPBIX 10
ABYX JaHHBIX [OYEX 3TOH [JIOCKOC ', HA3LIBACMLIX d[')OKycaMI/I, €CTh BEJIMYMHA
TIOCTOsAAHHAA, HA3LIBACTC . Kanonuueckoe YpaBHEHUE ITOM KpHBOﬁ HUMCET BUOA

. g B T A
runtepbonoil. — — *— = 1: b) runepbonoit. — = 1;

] -
i -t 4

C)IHTICON, — = 1; d) samuncom. — 4+ — =1,

o k a“

(5

[

ta

2

s
rd

MHOKECTBO BCEX TOUCK IJIOCKOCTH, KaKIAAs U3 KOTOPBIX OAMWHAKOBO YyJaleHa OT
JIJAHHOW TOYKM. 11a3biBaeMOol (POKyCcOM, 11 JaHHOH MPpAMON, Ha3bIBAETCA:
napadonoii; b) runepdonoii:c) OKpyKHOCTBIO; d) JIUNICOM; €) TPAMOH.

16



A2 a2

\ . _ %
3. Vpasuenasmu acuMnToT runepbonsl — — = = 1 apmsmores:
o b . ' ; .
a) VY=t-xby=t-Xxoy=zxaudyVv==1bxey==x
D a : . .

4, Yxkazare, 4eMy paBHO 3HAUCHUE IKCLIEHTPUCUTETA OKPYIKHOCTHU:
a) 0:b)l;c)-1;d)<l;e)l.

5. Kpunas, uzobpax€nsas Ha pUCYHKE, OIPEAEIAETCS YPABHEHUEM:
.\-JL
TN
f 4\
.'I : | S
EE A X
\ | /
x2 4R T Ly y2 . 32 2
) —+—=Lb—+=—=Llec)—— —=—-ld———=1;
4 E 2 3 9 4 9
X" ¥
== = ==}
9
9:2 ".'2 )
6. Kpunad. 3ajjannas ypaBHenuem — — — = | | u3o6pakena Ha pUCYHKE:
.
: ¥
SR, A - ;
- I 4 X
N / \ !
¥a Va
|
2l 0
/; -,
/ -[\ N
.'l E "\ ! \.
S »> ' } >
2 riji_ i N —4) J4 X
"\ | : \
1./ \_ A
c) = d) -

7. Vpasrerme (x —2)% — 4(v + 1)? = 4 onpenciser:
a) rurepboiy; b)imapabony; ¢)OKpyKHOCTB; d)3JIIMIIC; €) ABE [1EPECEKAIOIUECS IPIMBIE.
8. YpaBueHue ()L = Z]: — 4(‘; + 1:1 = () onpepenser:

a) rumnepboiy; b)napabomny; ¢)okpyKHOCTh; d)JIHUIIC; €)BE NEPECEKAIOUTUECS IIPSAMBIE.
9. [Ilapabo:a, n306paxénnas Ha puCYHKE, ONPEAENSIETCS YPaBHEHHUEM

W
&

a) Vi= —4x by’ =4y ox =4y dx = —4vF o)x = 4y.

10.  Halti MuannansHyto 1101yoch rurepboist X2 —4y2 + 8x — 24y = 24:
a) 1, b)2;, ¢)3; d)4.




11. Jlas runepOostsl 16x% — 9v* = 144 naiitn pacctosHne MEXKY QOKycamu.

a)
12.

a)

3 b4 ) 9; d) 10,

OnpenenuTh TUII KPUBOH Ox? + 4y2 —54x - 32y + 109 =0:

runepbona; b) napabosa; ¢) OKpYKHOCTE; d) SJUTHIIC.

b.1alik 0TBETOR K TECTOBLIM 34 JaHUSIM

| Homep - ] . —r L . : _.
| sananna | __llE 1 " _E iIL 2 | AE 3_ _ JIE 4 JAE S
1 [k b | b d d
2 | d - d ~ac | b a
| 3  ® 1 d 1 a 1 ¢ b
4 1 b | b d d a
D g, d © e a d
6 i_ g,c d s c i C b
1 4 b b a
8 [ b 1 a [ b ¢ b
9 b b b a b
10 [ be | d [ b a a |
11 1 d | a | a d.
12 a | a d 1 - d |

[Ipu TeCTUPOBAHWH BCE BEPHBIE OTBEThI OEPYTCsl 3a 100%, Torna OlLleHKa BbLICTABJISICTCS B
COOTBETCTBUU C TaOIULEN:

IR Sy

9.

TTpoweH T BBIIOMHEHU:T 33 /1aHUS Ouenka
85% 11 Oonee 5 (o1M4HO)
_ B 70-84% B 4 (xopoio)
- 50-69% i 3 (YOBNETBOPHUTENBHO)
| menee 50% 2 (Hey0BJIETBOPHUTEIBHO)

Bonpockl ccccHONHOro KoHTPOIst
[Nonsatre MaTprLsl. 311161 MAaTpUIL.
YMHOXEHHE MATPUILL! HA 9UCTI0, cloxeHne MaTpull. CBOHCTBa 9THX OnepalMi.
Ymuoxenne matpuil. CBOMCTBa Ollepaliii YMHOKEHUs MATPHIL.
Tpaucnonuporanie mMarpuil. CBOHCTRA OMepaly TPAHCTOHNPOBAHUS.
Onpenenurenn KBa/PaTIbIX MaTPUIl IEPBOTO, BTOPOTO ¥ TPETHETO MOPAAKOB.
Ornpenenures KBa[paTHOH MaTPULIBI IOPSIKa 1.
CroticTBa ONpeeIMTENEH.
BrIuKClIeHHE OTIPEIENIUTEIICH METO/IOM HIEMEHTAPHBIX TIPe0Opa3OBaHMM.
[ToBATHA MHHOpA W ajirebpandyeckoro JOTMOTHEHHS DIEMEHTA KBAJIPATHON MaTpPHIlbL.

Teopema Jlamnaca 0 pa3ioxkeI I ONPENENUTENS [0 CTPOKE (cToNbILY).

10.
11.
12.
13.
14.
15.
16.
17.

['aycca.

O6parHasg MaTpuila, ec cBoficTsa. Beranucnenue oOpaTHO MaTPULIBL.

MUEHOp K-TO MOPSI/IKA MaTPHLbL. Panr MaTpuib, ero CBOUCTBA.

CucreMsl HelHbIxX anrebpandeckux ypagaenuit (CJIAY). OcHOBHbIE MOHSTHS.
Yenosue cosmectHoctin CJIAY (teopema Kponekepa-Kanenu).

Herniposxaennnie CJIAY ¢ kaapaTHolt marpuuel koo duimentos. MarpudHbiii METOA.
Hepruiposcerinie CJIAY ¢ knajipatnoil matpunei kosppuimentos. Meron Kpamepa.
SreusateHtLie npeotpaszosarusg CJIAY. Pemcnue CJIAY meTonoM I'aycca.
CHcTeMbl JIHHCIHBIX GIROPOAHBIX ypasHenui. Pemenue CJIIAY meromom XKopnana-
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18. PasjiomeHne n-MepHOro BEKTOpa 110 3ajaHHomy Oasucy. KoopamHaTel BEKTOpa B
3aanHoM Oasice.

19. Onpenercune BexkTopa. JInnehrie onepanu Hal BEKTOpaMi. Jlnuna BexToOpa.

20. OppencncliMe  CKATAPHOIO  TIPOM3BEIUEHMSt  ABYX ~ BCKTOPOB, €ro CBOMCTBA,
BBIPAKCHUE HEPC3 KOOP, (MHATEL HIEPEMHOKAEMBIX BEKTOPOB.

21. Onpe;ernenue  BEKTOPHOTO  TTPOU3BENEHUs  ABYX  BEKTOPOB, €0 CBOMCTBAY,
BBIPAYKCHUE UEPE3 KOOP,TUHATE! TIEPEMHOIKACMBIX BEKTOPOB.

22. Onpeaenenre CMENaHHOTO TPOU3BEAEHNS TPEX BEKTOPOB, IO CBOHCTBA, BLIPDAKEHNE
yepes KOOPAMHATHI MEPEMBOKAEMDIX BEKTOPOB.

23. ITpamai pa miockoce Ty, Pasindable BUJIbI YPaBHEHHH TIPSIMO Ha IIOCKOCTH.

24, YpaBucHMe npsMoii. ITpoxo/dIel uepes 3alaHdyI0 TOUKY B 3a1aHHOM HallpaBJICHUH.

25. YpaBnceHne npsMoi B oTpe3kax. YTOJ MeXIy HpAMBIMH Ha [JIOCKOCTH. Y CIOBHS
1ApaUICNBIIOCTY | ICPIEHIMKYJISPHOCTH JIBYX TPSIMBIX.

26. Obuiee ypaBHeHKe NpsIMOl U ero UccieloBatume.

8. Vuetno-memoouueckoe u uiopmManuonnoe 0decneqen e OUCUUNIHbI

8.1. Ocnondasn jnrrepatypa

1. Aarorion B.M.. Jarynosa M.B., Jlotxosa H.M. un np. Jlumedinas anrebpa u
aHATHTHYECKas reometpus. OnopHpii kopcnekT. Yuebnoe nocodue. — M.: Tlpocnext, 2011, —
144 c.

2. Tepopkan [1.C. COopHMK saj@l MO BRICUICH MaTeMaTHKE JUIS SKOHOMHCTOB. - M.:
DroHoMuka, 2010, —-332 ¢.

3. Jluacimast aarcbpr. 3-¢ w3, Henp. M gon. YueOHUK M JIPaKTHKYM  JUls
akagemuuccsoro oaxasuspiara / 1Ton pea. Kpemepa H.ILL — M.: ¥Opaiit, 2014. — 422 c.

4. Mawmyrud B.A. Maremaruueckui ananus. Yuebnoe nocobue. — M.: DKCMO, 2010. —
592c.

5. Tsarynscxas JLA. Maremanictecknii anasms  H.1. Metoauueckoe mocodue. —
Prigaumita; PO THY um. T.I. Dlesuenxo, 2009. — 39 c.

6. Tarvascxas JILA. Maremaruueckuii ananuz 4.2, Metoauueckoe mocodue. —
Priouui@; PO LY wm. T.1 Dlesuenxo, 2010, — 104 c.

7. Tlapucuxo T A. Matemaruxa. H.1. Vyebuo-veTondeckoe nocodue. — Pridnuia: PO
Y nm. T.1. Hlesucnro, 2013,

8. Tloramos A.IT Jnueiinas amcdpa n anajmrTryeckas reoverpis. — M.: FOpaiit, 2014
-310c.

8.2. lonoJtHnTebHas JIHTeparypa

1. Bexropras anredpa: MeTO,IM4CCKHE YKA3aHUS M WHAMBMIYalbHbIE 3aiaHus / COCT.
B.A. ITonos, A.B. [lep6akosa. — Tam6os: W3a-8o Tam6. roc. Texn. yn-ta, 2008.

2. Bplcoias MaTeMaTHKa U1 IKOHOMUCTOB: Y4ehH. nocobue i1 By3os / ITox pel. upod.
H.III. Kpemepa. -- M.: Barueu 1 Gupxn, IOHWUTH. 2007. — 471 c.

3. Kosauenko JILA. Jluicitnas anrebpa m awanutiyeckas reoMerpus. MeToamyeckoe
nocobue. — Peioanua: ¢pumvan IHI'Y um. T.I. [Hesuenxo, 2004, — 186 c.

4. O6umii Kypc BBICUIEH MaTeMaTUKu s dkoHOMHCTOB. YueOmuk/ Iloa. upod. per.
B.1. Epmarxora. -- M.: THOPA-M, 2008.

5. CHopHMK 3aat 10 Bhiclell MareMaTnKe Uit JKOHOMHUCTOB. Yuebnoe nocodue/ Tox.
pen. B Epvawona. -~ M. TTTOPA-M, 2007.

8.3. [[porpavistnoc odecncaenne n Mnrepuer-pecypebl

[lporpammiioe obecrieycHne, HEOOXOAUMOE 1JTsl POBEACIHS JICKIUH-BU3Y ATH3ALIAN:
[Taket Microsoft Office — opucHoe upunox) enue.

WurepHeT-pecypebt:



1. O6pazoparennnnic pecypesl Mutepraera — Marematnka [DIEKTPOHHBIN pecypc|. — —
PexcuM noctyna: hitp://www.alleng.ru/d/math/math169.htm.

2. Kabumer wMarevatuwxii owlailg [Dnmextpounsiit  pecype]. — Pexmm  goctyna:
http://www.matcabi.net/matrix_s.php.

3. dusuka, maremaraka. TOD. Jlexiuy, KypcoBbie, 3a1aul, ydeOHUKH. [DICKTPOHHBIA
pecypc]. — Pesxcum moctyra: hitp:/fismat.ru/mat.

4. MaTemaTuka, alnTHueckas reoMeTpys [DIeKTpoHHkIl pecype]. — Pexxum gocryna:
bttp://fxdx.ru.

8.4. MeToauueckIe YKAZZHUA U MAaTEPHA/Ibl 10 BUAAM 3AHATHH
MeToaMuUECKHE YKA3aHus [0 PEIUCHUIO 3a/iad TIPe;10CTaBsloTes CTyACHTaM B BWIC
TEOPETHUECCKUX MPEANOCHINOK (B 2IEKTPOHHOM | [1€4aTHOM BUJE) K MPAKTHYECKUM paboTtam.

9. Mamepuaivrio—inexnutieckoe noecnedenue OUCunaunbl
Jns  ocvulecTiiekps  00pa3oBaTesbHOrO  Npolecca Mo JAMCHUILIMHE «MartemaTuka»
HEOOX0UMa JICKIHONHas ayAuTopust, 000pyloBaHHasg MYJIBTUMECAHHHBIMK CPEICTBAMH UL
N POBEICHWS JTEKIUH-BH3Y A/ IM3ALIHI.
Metonmieckue 1ocoOHs, HCITOJIB3YEMOC Ha JICKIHOITHLIX U [TPAKTHICCKUX 3aHATHAX!
1. Kosauenko JI.A.Jhuieinias airebpa n ananurdtcckast reomeTpus: MeTtoandeckoe
nocobue. — Poi6uuia: PO [IY v, T.T. T1lesuenko, 2004, — 186 c.
2 Tlamuenro T.A. Maremaruka. U.1. YueGHo-MeTomueckoe nocobne. — Poidnuna: PO
[1ITY um. T Ulesuenko, 2013.

10. Memoduueckue pexostendaiiin no opeanu3aull uzyHerius OUCyuniuHbl

M3yuenue aucnamuni «Maremartuiay BKIIOUACT JICKIIHOHHBIE W MPAKTAYECKNE 3aHATHL.
JlekuK PasOUTHLI HAa OCHOBHBIC Pa3lieilbl, Kaiublil pasien MOKET CONEPKATh HECKOJIBKO TEM.
[ [pH M3VUEHUH MATEMATHKH UCTIONB3YIOTCA PA3IINUHBIC THIIB! JICKIMH: BBOIHAA, MOTHBANMOHHAS
(BO30YKIAIOMasl MHTEPEC K OCBAHBACMOH JHCHMILIMHE). HO/rOTOBUTC/ILHAS (roropsinas
CTYAeHTOB K GoJee CIOKIOMY MaTepHuty), NTerpupyiolias (1atomas O0LUI TeopeTUUCCKUI
QHANN3  NIPEAIIECTBY IONCTO  MATEPILUIA),  yCTaHoBOYHas —(Hanpapidlomas —CTYICHTOB K
ueTounrkar  AIGOPMALME UL JAibHEHUIEH  cAMOCTOSTCIBHON  paboThI). Comepxanue H#
CTPYKTYpa NEeKIMOHHOIO — Matepuana HampasieHbl Ha  (OPMMPOBAHME Yy  CTYICHTOR
COOTBETCTBYIOWUX KOMICTEHIIIL ¥ COOTHOCATCS ¢ BLIOpPAHHBIMM METOJIAMH  KOHTPOJIA 1
OLICHKOU UX YCBOEHUSI.

[IpakTHyccKoe 3aigTHe  HANPABICHO Ha  [PAKTUUCCKOE OCBOSHME W 3aKpeTiCHHE
TEOPETHUSCKOI'0 MaTepheila, H7I10%Kel HOro Ha JIeKiusx. Bo Bpems BLIIONHEHUS 3a1aHui
IpaKTHIecKoi  padorhl B VucOHOH  ayAnTOpWUH  CTYACHT MOJKET KOHCYILTUPOBATRCA €
TIpeno aBaTesien, olpenessiTh Hanbonee dpQeKTHBHBIE METOAR! PCIUEHHUS TTOCTABICHHBIX 3a/1at.
Eemy Kakasg-To uacTh 3a/1dHHs OCTASTCS HCBBITOIHEHHOW. CTYAEHT MOXKET UPOJOKUTE e
BBITIOSIHEHUE BO BPCMsi BHCAY ITTOPHON CaMOCTOS I8/IBHOH padOThI.

Texywunii KOBTPOsE YCBOUIKA 3aMH M0 JAMCIMILINEE MPEANONaracT HCNONB30BaHue
pasHLIX (JOPA KOMTPGHL. 3 TOM fIUCIC 1POBEPKA 1IPAKTHUCCKNX 3anainii. VITOrOBLIA KORTPOTIb
MOKET OCYILECTBIISTLES B (JOPMe dK3aMeHa I TecTa. Bonpock! K dk3ameHy 1 00pasell TECTOBBIX
3aMaHuil  [pMBEAeHbL. BLINoJnieHHe [IPakTMYeCKHX  3ajlaHiid, Cclaua  KOJUIOKBHYMOB H
MO/1yIbHBIX KOHTPOJIBHBIX SBJIAIOTCA 1HEOOX0)IMMbIM YCII0BUEM JUIA JI0IYCKA K IK3aMEHY.
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11. Texnosozuueckas Kapma OUCUUNTIUHbI

Kype: 1 _ rpynna:  POI6JIP62ATIIIT cemectp: 3
[Ipenonasatenu-nexropsl: Tarysbsekas JLA.
ITpenoaasatens, BCAYIUH MPAKTHHECKNE 3aHATHA. Tarvaeckas JLA.

Kagenpa nadopraTHKE B IPOrPaMMHON HHKEHEPUH

HanMeHoBaHUe JicUImultkLL )/ Kypea
P

Yposeub//cTyriens | CTaTyC AMCUMMINHBI B KonH4ecTBO 3a4€THBIX

MArucTpaTypa)

obpazoBalus paBouem y4eOHOM enVAKL / KPEANTOB
(OaKanaBpuar, nnaue (A, b. B, ')
cneuHanuTen,

MaremaTiika

Oakanappual

b

CMerKiible AUCHUIIHEL! 10 yHeOHoMY NJIaHY:

« Teopus BeposTHOCTE! M MaTeMaTHIECKas CTAaTUCTUKaA», «DH3UKa»

" BBOJHBIA MOJY.JIb

(BXOLHO#M PEHTUHT-KOHTPOIIb, MPOBEPKA KOCTATOUHBIXY 3HAHWH MO CMEKHEIM JMCMIITUHAM)

(npoBepka 3HaHMH 1 YMEHNH NO AMCLMTUTHHE)

Tema, 3aaadne UK MCPONPUSTHE BXOAHOT0 KOHTPONA Buae: Tekyuich [Ayantoprias ums [Munumaneioe | Makcumanshoe
arrecrauuii BHEAYAUTOpHASA KONH4YECTBO KONMHYECTBO
N o dannos Hannos
Hroro:
FA30BbBIM MOAYJIb

Tema, 32aaHHE WY MEPOTTPUSITHE TEKYILET0 KOHTPOSIS Buasl Tekyuiel |Ayautopras uni | Munvmansioe | MakcimansHoe
arrectaumil BHEAYANUTOPHAS | KOMHWYECTBO KONMUECTBO
= — e p— - 6annos Gannos
Hroro:
JOIMOJHUTEJIBHLIM MOYJIb
Tema, 3aaaH11e HAU MEPONPHUATHE AONOJHIITENLIIOTO Bunsl Tekynieit |Ayautopras unn [MunimansHoe | MakcumanbHoC
KOH1POIS ariecranui BHEAYAUTOPHAA | KOHUECTBO KOJNUUECTBO
- Hannos Oannos

HUroro ma KCHMYM:

CocraBuTenNb:

3ap. kadeapoit MHPpopMaTUKI
U TIPOrpaMMHON 1IHKEHEPUH

CorJjiacoBaHo:

3aB. Kaheapoi aBTOMATH3AIHH
TEXHOJOTUYECKHX NPOLECCOB U IPOU3BO/ICTB

#
W "’?’J:/'_ JLA. Tarynbckas, TOUeHT

~
%"MH.A. TAryneckas, JOUEHT

~ B.E. ®&nopos, moteHT




