MuHucTEepCTBO HayKH U Beiciero obpazoBanus Poccuiickoi ®enepanuu
®epnepalibHOE rocyJapcTBEHHOE Or0MKeTHOe 00pa3oBaTeIbHOe
yYpeXEHHUE BhICIIEr0 00pa3oBaHus
«KomcoMonbckuii-Ha-AMype rocy1apCTBEHHBIH YHUBEPCUTET)

YTBEPXA

Jexan /
¢akysbTe I_éOMHLIOTepHHx TEXHOJIOTHi
( eHoBaHuE (aKyJIbTETa)
S.10. I'puropres

/fonmucy OUO)

« ﬁ p /7; 20@ T

PABOYASA NTIPOTPAMMA JMCHOUILJIMHBI
JIuneiinas anreOpa v aHaJIMTHYECKas reoMeTpHs

i CienuaibHOCTh + 10.05.03 "Hugpopmayuonnas 6e3onacrocmo 5
e | aemomamusuposannbix cucmem”
. Crienuanu3anus : Obecnevenue uHgopmayuoHHo 6e30nacHocmu '
e ——— § pacnpeoeneHHbLY UHPOPMAYUOHHBLX cCucmeM. i
. KBaymuuKamus BEITYCKHEKA | CHEyUAnucm no 3auume ungopmayuu '
L T LT LT ERTERET R
: 'on Havana mOArOTOBKH 12020 :
. (no yueGromy naany) S |
i ®opma o0yueHH | ouHaA E
. Texnomorus o6yuenus | MPAOUYUOHHAA :
; Kypc Cemectp TpynoemkocTs, 3.¢.

; 1 ; 1 4

; Bua npomexyTo4yHO# aTTecTalMu ObecneunBaroniee noapa3ieieHue ;

fg”
2
S
=

I
'
'
i
¢
'
'
'
'
'
'
‘
'
'
‘
‘
'
'
'
'
'
'
'
'
'
'
'
'
1
'
1
1
'
i
.
)
4
¢
+
.
‘
'
'
'
'
'
‘
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
[oiaiataits Bl

Kadgheopa IIM - Ilpuxnaonas mamemamuka !

Komcomonsck-Ha-Amype 2020



Pa3paboTunk pa6o?1e1>'1 IIpOrpaMMBl:

JloneHT, K.¢.-M.H., JOLEHT

["puropses S1.10.

(10/DKHOCTD, CTEMEeHb, YYEHOE 3BaHHE)

COI'JTACOBAHO:
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1 O0uue mos10:xxeHUs
Pabouas mporpamma aucuuiuiHbl «JInHeiHas anrebpa M aHAIMTHYECKAs TEOMETPHS»
COCTaBJIeHa B COOTBETCTBUU C TpeOOBaHUAMHU (heJepaabHOro rocy1apCcTBEHHOro0 00pa3oBaTelb-
HOTO CTaHJapTa, YTBEPKICHHOTO MpHKa3oM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepanuu Ne 1509 ot 01.12.2016, u ocHOBHO# mpodeccuoHabHONH 00pa3oBaTebHON TPO-

Ir'paMMbl IMOATOTOBKHU

«ObecrieyeHne MHPOPMALMOHHON 0€30MaCHOCTH  pacHpeaeTIeHHbBIX

nH(popManMoOHHBIX cucTteM» mo HampasiaeHuto 10.05.03 "Muadopmanronnas 0e30MacHOCTh
ABTOMATHU3UPOBAHHBIX cUCTEM".

3agaun - pa3BUTHC HaBBIKOB MAaTEMAaTHYCCKOT'O MBIIIJICHUS CTYICHTOB,;
AACHUIIIMHBI - OBJIQJICHUE METOJOB UCCIIEIOBAHNS U PEIICHUS MaTEeMaTUUECKUX 3a/1a4;
- BBIpa0OTKa Y CTYJEHTOB YMEHHUS CaMOCTOSATEIbHO PaCIIUPATh CBOM MaTeMa-
THYECKHUE 3HAHUS;
- Pa3BUTHE HABBIKOB HMCIOJIb30BAHUS MATEMAaTUYECKUX METOJOB U OCHOB Ma-
TEMaTUYECKOr0 MOACIUPOBAHUS B TPAKTUUECKON JEATSIIbHOCTH
OcHoBHBIE Jluneitnast anrebpa. MaTtpuuHoe ucumciienue. CUCTeMbl JIMHEWHBIX ypaBHE-
paszeinst / TeMBl | gy, Bekropnas anrebpa. AHaIUTHYCCKAsS TEOMETPHUS.
JUCIHAIIINHEI

2 IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH 00pa30BaTeIbHOIl IPOrpaMMbl

[Tpouecc usyueHus aucuuiviMHbl «JIMHelHast anrebpa M aHaJIUTUYECKash T€OMETPHUS»
HafpaBieH Ha GopMupoBaHue cienyromux komrnereHuuid B coorserctuu ¢ ®I'OC BO u oc-
HOBHOM 00pa30BaTeNIbHOM mporpamMmoi (Tadnwmma 1):

Ta6n1z1ua 1- KOMHCTCHI_II/II/I U IJIAaHUPYCEMBIC PE3YJIbTAThL O6y‘I€HI/I${ IO AUCHUIITIMHE

Ko v HaumeHnoBaunue

[1nanupyemble pe3yiabTaTbl O0yYEHUS 110 AUCHUILIMHE

KOMITETCHIIUT . .

[lepeuens 3Hanuit | IlepedyeHbp ymeHuit [TepeueHb HaBBIKOB

OO01eKynbTYpHbBIE
Oo6menpodeccnoHanbHbIe

OIIK-2  cmoco6HocThiO | 31 OcHoBBl Teo- | ¥Y1. HMcnoas3oBath | H3: HaBrikamu wmc-
KOPPEKTHO MPUMEHSATH | pUM MaTpPHIl, BEK- | TEOPHUH MaTpHull, | TOJIb30BAHUS TEOPUH
npu pEIIeHNH | TOPHOM anreOpbl M | BEKTOPHOM  anred- | MaTpuil, BEKTOPHOI
poeCCHOHATBHBIX AHAIMTUYECKOU pbl U aHaTUTH4Ye- | AreOpbl U AaHATUTH-
3a/lad COOTBETCTBYIOIIHI | TEOMETpUU  HEOO- | CKOU T€OMETPUHU | YECKOU Fr€OMETPUH
MaTeMaTUYECKHUH amnmapar | XOJIUMbIe JUISL | TS pELICHMs 3a1ad | ISl OCYIIECTBICHUS
anreOpsl, reOMeTpHH, | YTIyOJIeHHOTO aHa- | Mpo(ecCHOHANBHOUW | MpodeccuoHANbHON
JUCKPETHOM MaTeMaTHKH, | Iu3a W PEIICHUs | AeSITENbHOCTH; JeSITEIbHOCTH,
MaTeMaTU4YeCKoro CTaHJApTHBIX 3a1a4 | Y2: IIpumensars | H3: HaBsikamu aHa-
aHalu3a, TEOpUH | B TpodeCcCHOHATb- | METOABl  PELICHHS | Jin3a 3aaa4 npodec-
BEPOSATHOCTE, HOH JIEITEILHOCTH, | CUCTEM JIMHCHHBIX | CHOHAILHOM JeSITCIIhb-
MaTeMaTHYCCKOU 32: Mertonasl penie- | ypaBHEHUM JJIS | HOCTH C IIOMOIIBIO
CTaTUCTHKH, HUS CHCTEM JIMHEH- | aHam3a B Tpodec- | HHCTPYMEHTOB TEO-
MaTEMAaTHYECKON JIOTHKH, | HBIX YPaBHEHHI | CHOHAILHOW  JIes- | pUU CUCTEM JIMHEH-
TEOpUH QITOPUTMOB, | JUIA  aHallM3a B | TEJIBHOCTH; HBIX YpaBHEHUH;




teopur uH(POpMaIuU, B | MpodecCHOHATHHOU

TOM YHCIIC C | IeATCILHOCTH;
HCIOJIb30BaHUEM
BBIYHCIIMTEILHOMN
TEXHUKU
[TpodeccronanbHbIe

3 MecTo nucuMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Huctumunaa «Jluneiinas anrebpa M aHanWTHYECKas T€OMETpUs» M3ydaercs Ha 1 Kyp-
ce(ax) B 1 cemectpe(ax).

JucuumimHa BXOAUT B cocTtaB Onoka 1 «JlucuumiwHbel (MOAY/IH)» M OTHOCHUTCA K
0a30BOM YaCTH.

JI1st OCBOCHMS JUCIUIUIMHBI HEOOXOIMMBI 3HAHMS, YMECHUS, HAaBBIKH, CPOPMUPOBAHHBIC
B IIPOLECCE U3YUYCHUS NUCUUILIMHBI «MaTeMaTHUYeCKU aHAJIN3», a TAK)KEe Kypca IIKOJbHOM Ma-
TEMAaTHKH.

3HaHMs, YMEHUS U HaBBIKH, CPOPMUPOBAHHBIC NIPU U3YUCHUH AUCHUILTUHBI «JIMHEeHHAs

anredpa ¥ aHATUTHYECKAsk TEOMETPHS», OyIyT BOCTpeOOBaHBI IPHU W3YYECHUU MOCIEAYIOIINX
JucIMIUIMH «Teopus BEpOSITHOCTH U MaTeMaTUYECKasi CTATUCTUKAY, «SI3BIKM MpOrpaMMup o-
BaHUs», « DIKOHOMHUKAY, «TE€XHOJIOTUN B METOIbI MPOTPaMMHPOBaHU», «Teopus nHpopma-
nun», «M3mMepeHne 1 oneHka napaMeTpoB CUTHAJIOB B paclpeIeIeHHbIX NHPOPMAIIMOHHbIX
cuctemax», « 'exHUKa U TEXHOJIOTUS aTaK 3J0yMBIIIIEHHUKOB B pacIipe/leIeHHbIX HH(pOpMa-
IIUOHHBIX CUCTEMAX», «AHAJIN3 3alUIIEHHOCTH paclpeeIeHHbIX HHPOPMAIMOHHBIX CUCTEM»
u Ip.



4 O0beM IMCHUILIHHBI (MOAYJISI) B 3a4ETHBIX eIMHHUIAX € YKa3aHHEM KOJIMYeCTBA
aKa/JleMH4YeCKHUX 4acoB, BbIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs ¢
npenogasaresemM (110 BHIaM Y4eOHbIX 3aHSITHII) M HA CAMOCTOATEJbHYIO padoTy

00yJaromuxcs

OO6mmast Tpy10eMKOCTh (00bEM) TUCIUILIMHEI cocTaBiseT 4 3.e., 144 akaj. yac.
Pacnpenenenue o0beMa AUCHUILTMHBI (MOJTYJIS) 110 BHJIAM YYE€OHBIX 3aHATHI MpeCcTaB-

JIEHO B Tadymue 2.

Tabymia 2 — O6beM TUCHUTIIMHBI (MOYJIs) TIO BHIaM YUCOHBIX 3aHIATHH

O0beM TUCHUNIINHBI

Bcero akagemu-
YeCKHUX YaCOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

144

KonTakTHasi aynuropHasi padora o0y4yaomuxcs ¢ npemnojaanaresueM (1o
BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

64

B ToM uncie:

3aHATHS JIEKIIHOHHOTO THNA (JICKIIUU U UHBIC YUCOHbBIC 3aHSITHUS, TIPEIY-
CMaTPHUBAOIINE TPEUMYIIIECTBEHHYIO TIepeady yu4eOHO! HHpOpMAITIH T1e-
JarOTHYCCKUMH PAaOOTHUKAMU )

32

3aHATHUS CEMUHAPCKOT0 TUIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHUS, TTPaAK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI 1 HHBIE AaHAJIOTUYHBIE 3a-
HSTHS)

32

CamocrosiTesibHast padoTa 00y4aIIUXCsl U KOHTAKTHAas padoTa, BKIIO-
Yarolas rpynoBble KOHCYJIbTAUK, UHIMBUAYAIBHYIO paboTy 00y4ato-
HIMXCS C MPEernoiaBaTesiMu (B TOM YUCIIE WHINBUAYAIbHbIE KOHCYIbTALIUN);
B3aMMOJICHCTBHE B AJICKTPOHHOUW MH()OPMALIMOHHO-00pa30BaTEeILHOM cpeie
BYy3a

44

[TpomexxyTouHas arTecTanus o0yJarmuxcs — JK3aMeH

36

5 Conep:xkanue JMCHMINIMHBI (MOAYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHMeM OTBEJAeHHOr0 Ha HUX KOJIMYeCcTBAa aKaJeMHUYeCKHX YacoB U BU/10B

y4eOHoi1 padoThbl

Tabmuua 3 — CTpykTypa U coJiepKaHue AUCIUIUINHBI (MOYJIs)

Bunel yue6HOI paboThl, BKIIIOYasi CAMOCTOSI-
TEJIbHYIO paboTy 00y4aroUIMXCsl U TPYL0EM-
KOCTb (B yacax)

Konrakthas pabota

HanmenoBaHnue pa3aennos, TEM U COJEpKaHUE IpenojaBaTess ¢ 00yJaouMMHICs
Marepuaa Jlekuun | Cemunap- | JlaGopa-
CKHe TOpHBIE CPC
(mpakTH- | 3aHATHA
YECKHE
3aHSITHS)
Tema 1.1. JIuneiinasa aaredpa. MarTpudHoe
ucyucaenue. Marpunel. JlelicTBus HaJx MaTpu-
namu. OnpeaenuTeny 2-ro U 3-TO MOPSIKOB. 5 6 8
Onpenenurenu n-ro mopsiika U UX CBOWCTBA.
OO6patnas matpuna. Panr martpuusl. [lefcTBus
HaJ MaTpulamMH. BplunclieHHne onpenennTeNneH.

3




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonrakTtHas padota

HaumeHnoBanue pa3ienoB, TeM U COJEpKaHUE npenojaBatess ¢ 00yJaouMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YecKue
3aQHSITHSL)

HaxoxneHue paHra maTpuliibl, OOpaTHOW Mat-
PUIIBL

Tema 1.2. JIuneiinas aareopa. CucreMbl Jiu-
HelHbIX ypaBHeHHil. CUCTEMBI JINHEHHBIX aJl-
reOpandeckux ypaBHEHUIl (HEOIHOPOAHBIE U
OJIHOpOAHbIE). Pelienre onpeneneHHbIX CUCTEM
nuHelHbIX ypaBHeHuil. Teopema Kponekepa-
Kanemnmu. OOmiee pelieHne CUCTEM JIMHEHHBIX
ypaBHeHUN. OIHOPOIHBIE CUCTEMbI JTUHEHHBIX
YpaBHEHUM.

Tema 1.3. BekTopnas anredpa. Bektopsl. JIu-
HEHHBIE Olepaluy HaJl BeKTopamu. Pasnoxenune
BeKTOpa mo Oa3ucy. CkanspHoe, BEKTOpPHOE,
CMELIaHHOE ITPOU3BEJICHUS BEKTOPOB U UX I€O-
METpUYECKHEe MNpuiiokeHus. JluHelHble Tmpo- 9 9 12
crpancTBa. lloHsATHE N-MEpPHOrO EBKIMIIOBA
npoctpancTBa. JlelicTBus Hax BekTopamu. ['eo-
METpPUYECKHE MNPUIIOKEHUS. JIuHelHble Ipo-
ctpanctBa. KoopanHatel BekTopa B 6asuce.

Tema 1.4. AnaauTH4eckas reomerpus. llps-
Masi Ha IUNIOCKOCTH. I11n0cKkoCcTh B MpocTpaHCTBE.
IIpsimasg B mpoctpancTBe. KpuBble BTOPOro mo-
psaaKa U UX KaHOHM4Yeckud BuI. IloBepxHocTn

9 9 14
BTOPOTO MOPs/IKA. Pa3Inunble CIIOCOOBI 3a1aHus

HpﬁMOﬁ Ha IJIOCKOCTH, B HpOCTpaHCTBe, T1J10C-

KOCTH B NPOCTPAHCTBE. B3auMHOe pacrosoxke-

HHC. PeH_IeHI/Ie HpI/IKHaI[HLIX 3aaa4.

UTOro 32 32 44

o AMCHUIIJINHE

6 BueayauTopHas caMoCTOsITeJIbHAs pad0Ta 00Y4YAOIIMXCS MO0 AUCHUILIHHE
(MoayJr0)

[Ipn nmnaHUpOBAHHHM CAMOCTOSTENHLHON PabOTHI CTYIEHTY PEKOMEHIYeTCs PYKOBOJ-
CTBOBAThCS CJICNYIOIMIUM PACTIPEICTICHHEM YacOB Ha CaMOCTOATENIbHYIO padoTy (Tabmuma 4):

Tabnuna 4 — PekoMeHayemMoe pacmpeiesieHre 9acoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIbHON PadoThI KoanuecTBo yacoB

HSy‘IeHI/Ie TCOPETUUCCKUX pa3aCI0B JUCIUITIINHBL

IToaroroBka K 3aHATHIM CCMHHAPCKOT'O TUIIA

IToaroroska u ohopmieHue PIP




| 44

7 OueHoOYHbIE CPeCTBA /IJIsl MPOBeAeHHs TEKYIero KOHTPOJIsI
U IPOMEKYTOYHOM aTTecTaluu 00y4YarIUXCcs M0 TUCHUILINHE (MOIYJII0)

@DoHJ| OLIECHOYHBIX CPEJCTB JJI MPOBEJACHUS TEKYILETO KOHTPOJS YCIEBAEMOCTH U MpPO-
MEXYTOUHOM aTTecTaluuu npeacrasicH B [Ipunoxenun 1.

[ToyTHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJaHUI WM HWHBIX MAaTEpUAJIOB, HEOOXOAMMBIX s
OIICHUBAHUS PE3YJIbTATOB OO0y4YEHUs MO AMCHMIUIMHE (MOIYINIO), MPAKTHKE XPaHUTCS HA Ka-
denpe-pazpaboTunke B OyMaKHOM H 3JIEKTPOHHOM BHJIC.

8 YuedHo-MeTOAMYecKOEe M HHPOPMALMOHHOE O0ecTieueHHe TUCIUTITHHBI
(MoayJin)

8.1 OcHoBHas JquTEpaTypa

1. bepesuna, H. A. Marematuka [DnekTpoHHBIN pecypc] : yuebHoe mocobue / H.A. be-
pesuna, E.JI. Makcuna. - M.: U] PUOP: HUIl Undpa-M, 2013. - 175 c. // ZNANIUM.COM :
AIIEK-TPOHHO-OMOIMOTeUHas cucreMa. — Peskum focryma: http://www.znanium.com/catalog.php,
OTpaHUYEHHBIN. — 3arj. ¢ 3KpaHa.

2. bexnemuies, JI.B. Kypc aHanutuyeckoi reoMeTpun U JMHEHHON anreOpsl : yueOHOoe
no-cobue 111 By30B. Pek.MO P® / JI. B. beknemuies. - 5-e uza., nepepad. - M.: Hayka, 1984;
1980. - 320c.

3. bexnemuiues, /{.B. Kypc ananutuueckoi reoMeTpun U TUHEHHON anreOpsl : yueOHUK
tst By30B / J1. B. beknemurnes. - 10-e uz., ucnp. - M.: @usmatiur, 2004; 2003; 2002. - 304c.

8.2 JlonoJHUTeIbHAs JIUTEPATYpPa

1. Mermikuc, A.J[. Matematuka s TeXHHUECKHUX BY30B: CrienmanbHbie Kypeol / A. 1.
Mermr-kuc. - 3-e u3g, crep., 2-¢ usa. - CII6.: Jlans, 2009; 2002. - 633c.

2. byrpos, S.C. DneMeHTHl TUHEWHON anreOpbl U aHATUTUYECKON T€OMETPHH : YICOHHK
Juis MHXK.-TexH.crnel.By30B / S1. C. byrpos, C. M. Hukonsckuil. - 2-e uzn., nepepa0. u jgoi. - M. :
Hayxka, 1988; 1984. - 192c.

3. dauko, IL.E. Beiciiast marematuka B ynpaxHeHusax u 3aaadax: B 2 4. Y.1 / II. E. Jlan-
ko, A. I'. [lonos, T. 5. KoxxeBHuKkoBa. - 5-¢ u3 ., ucnp. - M.: Beicmas mkona, 1997. - 304c.

4. Knerenuk, /[.B. COopHHK 3aja4 MO aHATUTUYECKON TeoMeTpuu : yueOHoe mocobdue
g Bry3oB / JI. B. Knerenuk; nox pen. H.B.Epumosa. - 17-e u3n., crep. - CIIO.: IIpodeccus,
2004. - 199c.

5. Ky3nenos, JILA. COOpHMK 3aJaHMi 1O BBICIHIEH MaTeMaTHKe (TUIIOBBIE PacuéThl) :
yuebHoe ocooue / JI. A. Ky3nenos. - 3-e uzn., uctp. - CII6.: Jlans, 2005. - 240c.

8.3 MeToauuecKkue YKazanusd Jist CTYAEHTOB 110 OCBOCHHUIO JUCHUIIJIMHBI

1. JlorunoB B.H., JlutBunnesa 3.K., Illupokosa 3.B. AnreGpa u reomerpus: yueo0.-
metoa. noco-6ue / Komcomonbck-Ha-Amype: @T'BOY BIIO «KHAT'TY», 2006. — 69 c.

2. COOpHUK MHANBUIYAJTbHBIX 3a/IaHHUI TT0 BBICIIEH MaTeMaTuke: Y4eOHoe mocooue s
By30B: B 3-x u. / A.Il. Pabymko, B.B. bapxaros, B.B. [lepxagen, U.E. FOpyTh; nmox o6 pen.
A.Il. Pa-Oymiko. - MuHck: Akagemuyeckast kaura, 2005.

8.4 CoBpemennbie npodeccuoHaIbHbIE 0a3bl JAHHBIX U HH(POPMAIIMOHHbIE
CIPaBOYHbIE CUCTEMbI, HCIIOJIb3yeMble NPH 0CYHIeCTBIEHHH 00Pa30BaTEJIbHOIO
npouecca no AMCUMIINHE



1 DnexTponno-6ubanoreunas cuctema ZNANIUM.COM. Jlorosop EII 44 Ne 003/10
76c K3 191272700076927030100100120016311000 ot 17 anpenst 2019 .

2 DnexTpoHHO-O0nbMMoTeunas cucrema IPRbooks. Jlunensnonnsiii norosop Ne EI144 No
001/9 na nmpemocTaBiIeHUE TOCTYyMA K JIEKTPOHHO-O0nOMMoTeuHon cucreme IPRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

3 DnekTponHo-oubmnoTeunas cucrema eLIBRARY.RU. JloroBop Ne EIT 44 No 004/13
Ha OKa3aHHWe YCIyT JOCTyNa K 3JIeKTPOHHBIM u3ganusm NK3
191272700076927030100100150016311000 ot 15 ampens 2019 r.

8.5 IlepeueHnb pecypcoB HH(GPOPMANMOHHO-TEJIEKOMMYHHUKANMOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX /1JIsl OCBOECHHS THCIHUIJIMHBI (MOTYJIfA)

1. Mathcad Application Server (MAS): On-naiin pacuetsl B Mathcad //
http://mas.exponenta.ru

8.6 JlumeH3HOHHOE M CBOOOIHO paclpocTpaHsieMoe MPOorpaMMHoe odecrieueHue,
HCII0JIb3yeMoe NPH OCyllecTBIeHUN 00pa30BaTeIbHOIO Nporecca

Mo AUCIHUILINHE

Tabnuna 5 — [lepeuenpb UCNOIB3yeMOro MPOrpaMMHOT0 00ecrieueHus

Haumenosanue [10 PexkBH3HTHI / yCIOBUS UCTIONB30BAHUS
Microsoft Imagine Premium Jlnuensnonsslit jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBobosHas TULEH3US, YCIOBHS UCIIOIb30BAHUS 110 CCHUIKE:

https://www.openoffice.org/license.html

9 OpraHu3anuOHHO-NeJarornyecKkue yCcJoBHs

Opranun3zanust 00pa30BaTeIbHOTO MpoLecca PErIIaMeHTHPYETCsl y4eOHBIM TUIAHOM H pac-
NHCaHHeM Y4eOHBIX 3aHATHH. SI3bIKk 00y4eHus (nmpemnogaBaHus) — pycckuil. [[ms Bcex BUIOB
AYJAUTOPHBIX 3aHATHH aKaI[eMI/ILIeCKI/II\/'I qJac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHHYT.

[Tpu ¢dbopmupoBaHHM CBOEH WHIUBHIyaIbHOW 00pa3oBaTENbHOW TPACKTOPUHU O0ydYaro-
HII/II\/JICﬂ HMECT MpPaBO Ha NEpe3avyeT COOTBCTCTBYIOIMUX AUCHUIIINH U HpO(i)eCCI/IOHaIII)HI)IX MOay-
JIei, OCBOEHHBIX B IpoIiecce MPEeIeCTBYIOUIEro 00y4eHus, KOTOpbIH 0cBOOOXKIaeT oOyyatrolie-
Irocsa OT H€O6XOHI/IMOCTI/I X ITOBTOPHOTI'O OCBOCHMUS.

9.1 O0pa3oBaTebHbIC TEXHOJIOTHH

VY4eOHbIil npoliecc MpH MpenojaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOJIb30BaHUM TPaau-
[IMOHHBIX, NTHHOBALIMOHHBIX U MH(POPMAIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHH. TpaauiuoH-
HBbIC O6pa30BaTCJIBHBI€ TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘-IGCKI/I-
MH) 3aHATHAMH. VIHHOBaIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH UCIIONB3YIOTCS B BUJE IIUPO-
KOTO IPUMEHEHUSI aKTUBHBIX U UHTEPAKTUBHBIX (OpM IpoBesieHus 3ausatuil. UHpopmanmronHsie
o0Opa3oBaTenbHbIE TEXHOJOTHUU PEaTH3YIOTCS MYTEM aKTUBU3AIHMHU CaMOCTOSITEIBHONH pPabOThHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTebHOM Cpeie.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIEKIIMOHHBIN KypC MpEeIIoiaraeT CUCTeMaTU3UPOBAHHOE M3JI0KEHNE OCHOBHBIX BOTIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekuuu nekTop 00s13aH NpeaynpeauTh CTYAEHTOB, IPUMEHUTENBHO K KAaKOMY
0a3oBoMy y4eOHUKY (ydeOHHUKaM, yUeOHBIM TOCOOMSIM) OyIeT MPOUUTAH KYypC.
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JIeKIIMOHHBIN KypC JOJDKEH AaBaTh HAaUOONbIINKA 00beM HMH(pOpMAIMKU U 00ecIeYnBaTh
Oostee TIIyOOKOE TTOHMMaHKE YUeOHBIX BOIIPOCOB IPH 3HAYUTEIHFHO MEHBIIECH 3aTpaTe BpEeMEHH,
4eM 3TO TpeOyeTcst OONBIIMHCTBY CTYACHTOB Ha CAMOCTOSATENILHOE U3YUeHHE MaTepuaa.

9.3 3aHATHS CEMHUHAPCKOI0 THIIA

CeMuHapcKue 3aHATHS MPEACTABISIIOT COO0H eTaTH3alHio JEKIMOHHOTO TeOPETHYECKO-
ro MaTepuaa, POBOAATCS B LIENSAX 3aKPEIUICHHUS Kypca M OXBAaTHIBAIOT BCE OCHOBHBIC Pa3/ICIIbl.

OcHoBHO# (hOpMOI TPOBEICHHUS CEMHHAPOB SBJISIETCS 00CYXJIeHHe Hanboee nmpodiem-
HBIX M CJIOXKHBIX BOIIPOCOB MO OTJCIBHBIM TEMaM, a TaKkke pa30op NPUMEpOB U CUTYyalHil B
AYJAUTOPHBIX YCIOBUIX. B o0s3annocT npenoaaBaTeyid BXOOAT: OKAa3aHUC MeTOIIPI‘-IeCKOfI I10-
MOIIY U KOHCYJbTUPOBAHHE CTYICHTOB 110 COOTBETCTBYIOIMM TeMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI HA BOIIPOCHI, IIpeIaracMble MPEIo1aBaTesIeM;

* Y4acTHE B IUCKYCCHSIX;

* BBIIIOJIHEHHUE TIPOSKTHBIX M UHBIX 3aaHHH;

* ACCUCTUPOBAHUE MPETIOIABATEI0 B IPOBEICHUN 3aHSITHI.

OTBeT H0/KEH OBITh APryMEHTHPOBAHHBIM, PA3BEPHYTHIM, HE OJTHOCIOKHBIM, COACPKATH
CCBIJIKHM Ha UICTOYHHKU.

Jloknaasl ¥ ONIIOHUPOBAHHE JIOKIAIO0B MPOBEPSIOT CTENEHb BIAJACHHS TEOPETHYCCKHM
MaTepUalioM, a TaK)Ke KOPPEKTHOCTh M CTPOTOCTh PACCYKACHUIA.

OueHrBaHUE 3a/1aHHM, BBIIOJHECHHBIX HA CEMHHAPCKOM 3aHSITHH, BXOAMUT B HAKOIUICH-
HYIO OIICHKY.

9.4 CamocTosiTesibHasA padoTa 00yYaOIIUXCS 110 JTUCHUILINHE (MOYJII0)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO IPOLECC aKTUBHOIO, LEJICHAIPABIEHHOIO
IpUOOpETEHNs CTYIEHTOM HOBBIX 3HaHUI, yMEeHUH 0e3 HEeNOCPEeICTBEHHOIO0 Y4acTHsl Mpernoa-
BaTells, XapaKTEPU3YIOIIUICSI TPEAMETHOW HANpPaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM H
OLIEHKOI pe3ysIbTaToB AEATEIbHOCTH 00yUaroIIerocs.

[lenu camocTOsATENIbHOMN padOTHI:

* CUCTEMAaTHU3alMs U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUUECKUX 3HAHUHI U MPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriyOJjeHue U pacliipeHle TeOPeTUYeCKUX 3HAaHUM;

- (hopMHpOBaHNE YMEHUH HCIOJIB30BaTh HOPMATHUBHYIO U CIPABOYHYIO JIOKYMEHTAIHIO,
CIELUAIIbHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

* (hopMHpOBaHHE CAMOCTOSTEIILHOCTH MBIIIJICHUS, TBOPYECKON MHUILIMATUBBI, CIIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpEaIn3allii;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYLIECTBIATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.

TexHOoOorHs OpraHu3ay CaMOCTOSITENIbHOW paboThl CTYJIEHTOB BKIIFOYAET MCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSTENBHOW pabOThl CTYIEHTOB MOXET
MIPOXOJUTH B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CryneHTbl JO0JDKHBI MOJXOAUTh K CAaMOCTOSATENBHOM paboTe Kak K HauBakHeHIemy
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUYECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHs ONpPEeIeICHHBIX HAaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIIBHOW JIUTEPATYPBHI.



9.5 Meroanuyeckue yKa3aHus JJi1 00y4alOMINXCS 10 OCBOCHUIO IV CHUTNITTHHBI

[lpyn WM3ydeHMH AWCHMIUIMHBI OOYYArONIIMMCS I1€71eCOO0pa3HO BBHIMOJHATH CIIETYIOIINe
PEKOMEH ALY

1. 3ydenue y4eOHOM TUCHUILTMHBI JJOJDKHO BECTHCh CHCTEMAaTHYECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaesna mo y4eOHUKY WIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHIYeTCs 10 TTaMSTH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHIMaHHE CIIEAYET yJACIUTh BHIITOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
AM 1 UHAUBUAYAJIbHBIM KOMIUICKCHBIM 3a/JaHUAM Ha CAMOCTOATCIIbHYHO pa60Ty.

4. Best TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLIUAX IPero-
naBaTesieM. MM e aroTcs UCTOYHMKY (B IIEPBYIO OYEpE]lb BHOBb M3/AHHBIE B IEPUOANUECKON
HAay4HOH JIUTEpaType) Ui OoJiee JeTaIbHOTO IIOHUMaHHS BOIIPOCOB, 03BYYEHHBIX HA JIEKIIUH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMaTPHUBATh OCHOBHBIE OIIPECTICHUS U (DaKThI;

* IIOBTOPUTDH 3aKOHCH€KTHpOBaHHBIfI Ha JICKHMOHHOM 3aHATUH MaTCpHal U JOIOJIHUTH
€ro ¢ y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* UIBYYUTb PECKOMCHIAOBAHHYIO JIMTCPATYPY, COCTABJIATH TC3UCHI, AHHOTAIUN 1 KOHCIICKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIBHO BBIINMOJHATE 3aJaHUs, aHAJIOTUYHBIC MIPCAJIaracMbIM Ha 3aHATHUAX

* MICTIONIb30BAaTh ISl CAMOIIPOBEPKU MaTepHaibl OH/IA OIICHOYHBIX CPE/ICTB.

10 Onucanme MaTepuaibHO-TEXHHYECKOT0 ofecrevyeHnsl, He0OX0AUMOro JIs
ocyuiecTBJIeHHs 00pPa30BaTEeIbHOIO NPOLECcCa M0 JUCHHUILIMHE (MOYJII0)

10.1 Y4eOHo-s1200paTOopHOE 000pYyAOBaHUE
OtcyrcTBYyeT

10.2 Texnu4eckue 1 3JIEKTPOHHbIE CPEACTBA 00y4YeHUSA

JlekuMoHHbIE 3aAHATHSA (NPU HATUYUL).

Aynuropun JUTsl ISKIIMOHHBIX 3aHATHH YKOMIUICKTOBAHBI MEOCIBI0 U TEXHHUECKUMU CPE/I-
CTBaMU OOYYEHHUS, CIY>KallUMH AJIsl PEeACTaBIeHUsT yueOHOW MHpOpMAIK OONBIION ayauTo-
puu (HaOOpHl JEMOHCTPALIMOHHOTO 000pYyHOBaHMS (TIPOEKTOP, IKpPaH, KOMIIBIOTEP/HOYTOYK),
yueOHO-HarJIsJHbIe TOCOOHSI, TEeMAaTHYECKHUE UILTIOCTPALIHH).

IIpakTuyeckne 3aHATHSA (NPU HATUYUU).

Aynuropun JUIsl TPAKTHYECKUX 3aHATUN YKOMILIEKTOBAHBI CIIEUAIN3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMHU CPEACTBAMU 00yUeHUS (TIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

CamocrositeibHas padora.

[TomernieHust 1y1si cCaMOCTOSATEIBLHON paOOThl OCHAIICHBI KOMITBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKIIIOUEHHS K ceTH «IHTepHeT» U JOCTYNOM K SJIEKTPOHHOM HH(POPMAIIMOHHO -
obpazoBarenbHoi cpene KHATY:

- yutanpHbIi 3a1 HTh KHAT'Y;

- KoMIIbOTepHBIE Kiaccesl (aya. 313, 311, 205, 101, 102 kopmyc Ne 5).

11 NuLIe cBeneHus

MeTOIll/I‘leCKI/Ie PE€KOMEHIAIIMH 110 oﬁyqeﬂmo Ju ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbJ U HHBAJIU/A0B

OcBocHue JAUCIHHUITIIMHBI 06y‘{aIOH_II/IMI/ICSI C OIrpaHUYCHHBIMU BO3MOXXHOCTAMHU 300POBBA
MOJKET OBITH OpraHn30BaHO KaK COBMECTHO C APYIruMH 06yanOHH/IMI/IC$I, TaK U B OTIACIIBHBIX
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rpynmnax. [Ipennonaratorcs cienuaibHble YCIOBHS JUISl ITOIY4eHUs] 00pa3oBaHMs 00yJaronuMu-
Csl C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-Tienarorn4eckiii COCTaB 3HAKOMHUTCS C TCHUXOJIOT0-(PU3UOIOTHICCKUMU
OCOOCHHOCTSIMU OOYYarOIIMXCsS MHBAJIUJOB U JIUI[ C OTPAHUYEHHBIMH BO3MOXXKHOCTSIMHU 3/10pO-
Bbsl, MHAUBUIYAIBHBIMU MPOrpaMMaMH peaOWIuTallii UHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJHUTEIbHAS MOAEpKKa MPErnoAaBaHus ThIOTOPAMU, TCHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIIMMHU TTOATOTOBKY aCCHCTEHTaMH.

B cooTBeTcTBHM ¢ METOMYECKMMH peKoMeHanusasMu MunoopHaayku PO (yrB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroyiaraeTcsi MCIOoJIb30BaTh COILMAIbHO-aKTUBHBIE M pe-
(bieKCUBHBIE METOABI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peabuIuTallK C IENIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/EH-
TaMu, CO3JaHUH KOM(POPTHOTO TICUXOJIOTMYECKOr0 KiMMaTa B cTyAeHuecko rpymnne. [londop u
pa3paboTka y4yeOHBIX MaTepHajoOB MPOU3BOAATCS C YYETOM IMPENOCTABICHHUS MaTepualia B pas-
JUYHBIX (hopMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAHHWEM CIELHMAJIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuruiniabl aunamMu ¢ OB3 ocyiecTBisieTcs ¢ MCMONb30BAHUEM CPEACTB
00yudeHusl 00ILEro M CrelruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MaTepualbHO-TEXHUYECKOE 0OecleyeHre MpeaycMaTpUBaeT NMPUCIOCOOIECHUE ayUTO-
puit k Hyxnaam aun ¢ OB3.

®opma NpoBeACHUS ATTECTAIIMK JIJISl CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YUETOM
WHIUBUIYAJIbHBIX MCUX0(pU3NUYecKux ocoobenHocren. s crynentoB ¢ OB3 npenycmaTpuBaet-
csl JocTymHas (GopMa MpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, 2 UMEHHO:

* B TIEYATHOW WM OIIEKTPOHHOH ¢opme (i JWIl ¢ HAPYMICHHSMH OMNOPHO-
JBUTATEIBLHOTO alaparta);

* B TICYaTHOHN (hopMe MITH IEKTPOHHOU (popMe ¢ yBEeIMYSHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (7151 JIUII C HAPYLIEHUSIMU CIIyXa, Pe4H, 3peHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHusl BCIYX (IUIsl JIUL] C HApYLIEHUSIMU 3PEHUs).

CryneHTaM ¢ WHBAJIMIHOCTHIO YBEIMYMBAETCS BpPEeMsl HA MOATOTOBKY OTBETOB HAa KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB MpeaycMaTpUBAETCs JOCTyMHAs (opMa mpeaocTas-
JICHUs] OTBETOB HA 3a/laHusl, a UMEHHO:

* IMCbMEHHO Ha OyMare Miau HabOpOM OTBETOB HAa KOMIIBIOTEPE (JUIsl JIHI] C HAPYLICHU -
MU CIIyXa, peuH);

* BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (ISt
JIMI] C HapYLIEHUSIMU OIIOPHO-[BUTATEIBLHOTO alIapara);

* YCTHO (JU1s1 JIUL[ C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-JBUTATEIBHOTO aIlapara).

[Tpu HeoOXoaMMOCTH JUIs 00YYarOIUXCs ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLIEHUBAHUS pe-
3y/bTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIOB.



[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

JIuHeiiHas ajaredpa M aHAJIUTHYECKASI TeOMeTPHs

Hamnpasnenue noaroToBku 10.05.03 "HUngpopmayuonnas b6ezonacnocmo
asmMoMamu3uposantvlx cucmem"
Hanpasnennocts (mpoduin) Obecneuenue unghopmayuonnotl bezonacHocmu
00paszoBaTeIbHON MPOTPAMMBI | pACHPeOdeNeHHbIX UHDOPMAYUOHHBIX CUCTIEM
KBanmdukarus BeITyCKHUKA cneyuanucm no sauume UHGoOpmayuu
lNon Hayana moAroToBKH 2020
(no yuebHomy niamy)
dopma o0yueHHs OuHasl
TexHonorus 00y4eHus MPaoUyUOHHAS
Kypc Cemectp TpynoeMKoCTb, 3.€.
1 1 4
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroliee noapas3aeieHue
IK3amen Kageopa IIM - Ilpuknaonas mamemamura

'B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. ITomHBII KOMITIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TCCTOB, KOHTPOJIbHBIX pa60T )51 I[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
10




1 IlepeyeHb MIAHHUPYEMBIX Pe3yabTATOB 00y4eHHUs 10 AU CHMILIMHE (MOIYJIIO0),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Tabmuna 1 — KoMnereHun 1 niaHupyeMble pe3yabTaTbl 00ydeHUs O JUCIUILTHHE

Ko n Haumenosanue

[Inanupyemble pe3yiabTaThl O0yYEHHUS 110 AUCLIUILIINHE

KOMIICTCHIINH o v
Ilepedens 3Hanuii | IlepedyeHb ymeHuin Ilepeuenp HaBBIKOB
OOIIeKyIbTYpHBIC
Oo6menpodeccnoHaIbHbIC
OIIK-2  cmoco6HocThiO | 31: OcHoBbl Teo- | ¥Y1: Hcnonb3oBars | H3: HaBbikamu uc-
KOPPEKTHO  IMPUMEHSTH | pUM MAaTpHUll, BEK- | TEOpUU MaTpHll, | 0JIb30BAHUS TEOPUU
pu peLIeHUH | TOPHOM anreOpbl W | BEKTOPHON — aire0- | MaTpHUL, BEKTOPHOM
npodeccuoHaIbHbIX AHAJIUTUYECKOU ppl W aHagUTHYe- | alreOpbl U aHAJIUTHU-
3aJjay COOTBETCTBYIOUIMM | FCOMETPUU  HEOO- | CKOMl ~ IeoMeTpuu | 4eCKOM reoMeTpuu
MaTeMaTUYECKU anmapar | XOAuMble JUISL | 111 pelIeHusl 3a/1a4 | JJi OCYIIECTBICHUS
anreOpsl, reOMETPHH, | YIIIYOJEHHOTO aHa- | NpoecCUOHaIbHOM | MpodeccCHOHaIbHON
JUCKPETHOM MaTeMaTHKH, | IM3a M PpELICHUs | 1eATeNbHOCTH; NeSITENIbHOCTH;
MaTEMaTHUYECKOT O CTaHJApTHBIX 3aja4 | Y2: ITpumensrs | H3: HaBpikamu aHa-
aHa/Iu3a, TEOPHH | B TPO(ECCHOHANb- | METOABI  peIIeHHs | Tu3a 3a1a4 npodec-
BEPOSATHOCTEH, HOM IeATENBbHOCTH; | CUCTEM JIMHEHHBIX | CHOHAJIBHOU JEATEIb-
MaTeMaTU4YeCKOMN 32: Metoasl perie- | ypaBHEHUM JUTA | HOCTH € IIOMOIIBIO
CTaTUCTHKH, HUS CUCTEM JIMHEH- | aHanu3a B npodec- | HHCTPYMEHTOB TE€O-
MaTE€MaTU4YeCKON JIOTUKH, | HBIX YPAaBHEHUH | CHOHAJIbHOM  JI€s- | pUH CUCTEM JIMHEN-
Teopun QITOPUTMOB, | U1~ aHajau3a B | TEIBHOCTH; HBIX ypaBHEHUM;
teopun uH(DOpManmH, B | IPOdhECCHOHATHLHOU
TOM 4yucIe C | JESATEIBHOCTH;
HCIIOJIb30BaHUEM
BBIUNCIIUTEILHOU
TEXHUKHU
[TpodeccronanbHbIe
Tabmuua 2 — [Taciopt ¢oH1a OIIEHOUHBIX CPEICTB
KonTposmpyembie ®opmupyemass | Hammenosanue
pazaeJbl (TeMbl) KOMIIeTeHIUSsl OLIeHOYHOI0 Iloxka3aTenu oueHKu
AUCHHUILINHBI CpeacTBa
Anrebpa u reomeTpus OIIK-2 PacuetHo- JleMOHCTpHUpYyeT HpaKTHYe-
rpaduueckoe CKOE€ MHCIIOJIb30BAaHUE MaTe-
pabota Ne 1 MAaTHUYECKOro amrapara Teo-
pUU MaTpUL U JTUHEHHOM all-
reOpbl Ui MOCTPOCHUS Ma-
TEMaTUYECKUX  aJITOPUTMOB
MIpH pelIeHus 3a/1a4
OIIK-2 Tect Ne 1 OcymiecTBiser BbIOOp MaTe-

11




MATUYECKHX ONepanuid u
AQHATUTUYECKUX aJITOPUTMOB
JUISL pElIeHHUs] TEeKylleHd Ma-
TEMAaTUYECKOW 3aa4u

OIIK-2

Tect Ne 2

OcymecTBiser BbIOOp MaTe-
MaTU4YECKUX Ollepaluid W
AQHAJINTUYECKUX aJITOPUTMOB
JUIsL pElIeHUs TeKyIlleHd Ma-
TEMaTUYECKOH 3a7auu

OIIK-2

DK3aMeH

OcymiecTBiseT BBIOOp MaTe-
MaTUYEeCKUX omepauuil u
AQHAJTUTHYECKUX aJTOPUTMOB
JUIS peLIeHUs! MOCTABICHHOM
MaTeMaTU4YECKOU 3a/1auu.

JleMOHCTpUpYyeT —IpaKTHue-
CKO€ HCIIOJIb30BaHUE MaTe-
MaTUYeCKOro amrapara Teo-
pUM MaTpUL U JMHEHHOM all-
reOpbl, BEKTOPHOU anreOpsl
Y AaHAJIMTUYECKON F€OMETpUHN
JUIs TIOCTPOEHUS MaTeMaTu-
YECKHUX aJTOPUTMOB U pelie-
HUsI IOCTABJICHHBIX 3a/1a4.

TOAMYECKHE MaTEePHAJIbI, ONPelessIolue NPoueIypPbl OHEeHUBAHUS 3HAHUI
2 Mertoanueckne MaTepHAaJibl, ONpe/ieIAoNnme NpPoie OLICHUBA 3HAHMH,
YMEHH, HABBIKOB U (MJIM) ONBITA AeITeJIbHOCTH, XapaKTepu3yIolie npouece
¢dopMupoBanusi KOMIIETEHIM

Metoauyeckue MaTepuasl, ONPEACIAIOIUEe IPOUEAYPbl OLCHUBAHUS 3HAHUN, YMEHHUU,
HaBBIKOB U (WJIM) OMbITA AEATEIILHOCTH, IPEACTABICHbBI B BUJE TEXHOJIOTMUECKONW KapThl TUCIIHU-

IUTMHBI (Tabnuna 3).

Tabnuna 3 — TexHonoruueckas Kapra

HaumeHnoBanue Cpoku IIkana ouenu- Kpurepun
OLICHOYHOI0 CpeICcTBA BBINIOJIHEHHU S BaHHA OLlCHUBAHUSA
1 cemectp
Ilpomercymounan ammecmayun ¢ popme IK3amen
Tect Ne 1 8 Henens 10 6annos - 91-

100% npasunvrvix
0meemos — 8blco-
Kutl ypogens 3Ha-
HUL, YMEeHUll u
HAaBbIKOG,

8 6annos - 71-90%
% NpasuIbHLIX
omeemos — 00-
CMAamouHo 8bico-
Kutl ypogenv 3Ha-
HUL, YMEeHUll u
HABbIKOG;

5 6annos - 61-70%
NPABUILHBIX O~
6emo8 — CpeoHull
YpOoGeHsb 3HAHUL,
YMeHUll U HaBbl-
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HaunmenoBanue Cpoknu IIxkana ouenn- Kpurepun
OLICHOYHOI0 CPe/ICTBA BBINOJIHEHHS BaHMA OLICHUBAHUS

K08,
1 6anna - 51-60%
NPABUILHBIX O~
6emo6 — HU3KUL
ypoGens 3HaHULl,
YMeHUll U HaBbl-
ko8, 0 6annos - 0-
50% npasunvhblx
0meemos — O4eHb

HU3KULL YPOBEHD

SHAHUU, YMeHUll U

HABbIKOB,
Pacuerno-rpadraeckas padora Ne | 14 memens 30 6amnoB 15 6annos - Cmy-
1 O0enm NoIHOCMbIO

BbINOJIHUT 3004~
HUe, noKa3an om-
JIUYHbIE YMEHUS U
HABBIKU 8 PAMKAX
VCBOCHHO20 yieo-
HO20 Mamepuad,
KOHMPOIbHASL pa-
boma ogopmaena
AKKYpamuo u 6
coomeemcmeuil ¢
npeovABISIEMbIMU
mpebosanusimu.
10 6annos - Cmy-
OeHm NnoaHOCMbio
6bINOJIHUT 3404~
Hue, NOKA3Al X0-
powue ymerust
HABLIKU 8 PAMKAX
VCBOEHHO20 Yueh-
HO20 Mamepuaa,
HO He cmo2 0boc-
HoGAMb ONMU-
MAIbHOCMb Npeo-
JIOJICEHHO20 peule-
HUsl, TOTYIICHBI
OJIHA WJIK JIBE He-
TOYHOCTH, eCimb
HeodoCmamku 6
ogopmnenuu.

5 6annos - Cmy-
Oenm NnoaHOCmbio
6bINOJIHUT 3404~
Hue, HO OONYCMUT
cyujecmeeHHule
HemouHoCmU U
2pyovie oumuodKuY,
He NPOsSIGUIL YMEHUS.
NpAsUIbHO UHMED-
npemuposams
noJayueHHbvle pe-
3ybmamol, Kaye-
cmeo oghopmaenus
umeem Heoocma-
MOYHBLIL YPOGEHD.
0 6annose - Cmy-
Oenm He NOJHO-
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HaunmenoBanue Cpoknu IIxkana ouenn- Kpurepun
OLICHOYHOI0 CPe/ICTBA BBINOJIHEHHS BaHMA OLICHUBAHUS

CIMbI0  GLINOJIHUIL
3a0anue, npu
Smom nposieut
HeooCmamouHblil
VPOBeHb yMeHUll U
HABLIKOB, A MAK-
Jice  Hecnocoben
nosicCHUmMb ~ NOJLY-
YeHHLIL  pe3yib-
mam.

Tect Ne 2 17 menens 10 6amoB 10 6annos - 91-
100% npasunvrvix
0meemos — 8blco-
KUll ypoeeHb 3Ha-
HUL, YMeHUll U
HABbIKOG;

8 6annos - 71-90%
% NpasuIbHLIX
omeemos — 00-
CMamouHo 8bico-
KUll ypoeeHb 3HA-
Huil, yMeHull u
HABBIKOG,

5 6annos - 61-70%
NPABULLHBIX OM-
6€mMo6 — CpeoHUll
ypoeens 3HaHUll,
YyMeHull U Hasbl-
KO8,

1 6anna - 51-60%
NpaBUILHBIX OM-
6emo6 — HU3KUl
YpOoGeHsb 3HaHUL,
YMeHUuli U Hagbl-
rxos; 0 6annos - 0-
50% npasunvuwix
0meemos — o4eHb

HU3KUL YDOBEHb
SHAHULL, YMeHUll u
HABLIKOB,
Texyiuit KOHTPOJIb: - 50 6amoB -
| Dx3amen
OK3aMeH: - 50 6aynoB -
HUTOI'O: - 100 GamnoB -

Kputepuu onieHk# pe3yibTaTOB 00y4eHHUs 1O AUCHHUIIIMHE:

0 — 64 % OT MaKCUMAaJIbHO BO3MOYKHOW CyMMBI 0aJUIOB — «HEYIOBJICTBOPUTEILHOY» (HEIO-
CTaTOYHBIN YPOBEHb ISl IPOMEKYTOYHON aTTeCTAllMU MO JUCIUILIHUHE);

65 — 74 % oT MakCUMAalIbHO BO3MOXHON CYMMBI 0aJlJIOB — «yJOBIETBOPUTEIHHOY (TIOPOTO-
BbIil (MUHUMAaJbHBIN) YPOBEHB);

75 — 84 % OT MaKCUMaJILHO BO3MOXHOW CYMMBI OQJIJIOB — «XOPOIIO» (CPeIHUN YPOBEHB);
85 — 100 % ot MakcuMaIbHO BO3MOKHOW CyMMBI 0aJIIOB — «OTIMYHOY (BBICOKUH (MaKCH-
MaJbHBINA) YPOBEHB)

3 TunoBble KOHTPOJILHBIE 32/1aHNUSI WJIN HHbIE MAaTEPUAJIbI, HEO0X0IMMBbIE JIJIs
OLIEHKHU 3HAHUW, YMEHM i, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XapaKTepH-
3yroume npouecc popMupoBaHHUSA KOMIIETEHIINH B X0/1e 0CBOeHHs 00pa3oBa-
TeJIbHOM NMPOrpaMMBbl
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3.1 3agaHus QI TeKyIero KOHTPOJIsl yCIeBaeMOCTH

PI'P «JIuHeliHas ¥ BEKTOpHAs ajireopay

1. BBIYHMCAHUTD ONPENEINTENb, UCIIONB3YS: @) PAa3NOKEHHE 0 2-0i CTPOKe; 0) pa3iIokKeHHe 1Mo
3-My cTonOILy; B) METOI 3(PPEKTUBHOTO MOHIKEHHS MOPSAKA.

2 -1 7
I 3 0
I -3 6 -1
3 2 0 1

2. Haiitn npousBenenus marpuil A‘B u B-A u BBISICHUTB, SBISIFOTCS JIM MAaTPHUIIBI IIEPECTAHO-
BOYHBIMU. Y OC/IUTHCS, YTO BBIOJIHICTCS PABEHCTBO

det (4-B) = det A-det B.

I 2 1 7 5 1
A= 1 -2 4|,B=| 5 3 -1
3 -5 3 1 2 3

o -1 o
3. Haiitu obparnyro matpuity C~ aByms crioco0amu: a) TOMOIIbIO IPUCOCTUHEHHOM MaTpH-
1bI; 0) C IOMOIIBIO 3JIEMEHTAPHBIX IPEOOPA30BAHUN CTPOK.

I[Toka3aTk, YTO BHIIOIHAETCA paBeHCTBO: A- A=A -A=E.

4. Jloka3aThb COBMECTHOCTh CUCTEMBI M pelIuTh e€: a) mo popmynam Kpamepa; 6) ¢ moMoIbo
oOpaTHO#1 MaTpuilbl; B) MeToioM ["aycca.

X1 — X +3X3 =0,
—2X{ + Xy + X3+ X4 =8,
3X1 +2Xy —4X3 +2X4 =18,
2Xq + Xy — X3 + X4 =10.

5. HccnegoBath CUCTCMY Ha COBMCCTHOCTb U B CJIy4a€ COBMCCTHOCTH PCIIUTDH e€:

Xl_X2 +2X3+X4 :—5,

2Xq +3Xy +2X3 +5X4 +2X5 =3, 2X1 +3Xy + X3+ X4 =5,
a) 9%y + Xy +4X3 =5X4 + X5 =1, 0) — X1 =2, +4x, =-13,
7X1 —2X2 +2X3 —1OX4 —X5 = —2. 5Xl —X2 + X3 +2X4 = —2,

—X1+X2 +X3 +2X4 :O.
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10.

11.

12.

Haiitu ob1iee pemeHne cCUCTeMbl OAHOPOIHBIX YpaBHeHHH U mocTpouth OCP.

6Xq +35 —2X3 +4X,4 +7X5 =0,
Xy +4Xy —3X3 +2X4 +4X5 =0,
X1 + Xy — X3 —2X4 —3X5 =0,

2Xy — Xy +2X3 +12x,4 +19%5 =0.

— - N A 5
JlaHbl BEKTOpHI d = —5m—4n, b=3m+6n,11e |m|=3, |n|=5, (mn)z?ﬂ.

Haiitu: a) [—2&+%l§j(é+2[;); 0) npg(c7+2l;); B) cos(ﬁ A2l;j

ITo koopaunatam Touek 4, B u C Jyis yKa3saHHBIX BEKTOPOB HAWTH: a) MO/YJIb BEKTOpa d |

0) cKaJsIpHOE MPON3BEICHUE BEKTOPOB aub; B) IIPOEKITMIO BEKTOPA ¢ Ha BEKTOp d; r)
KOOPJMHATBI TOYKU M , eJAIIeH OTpe30K AB B OTHOILIECHUH 5 : 4.

—_ - _—

A(4,6,3), B(-5,2,6), C(4,—4,-3), G=4CB—AC, b= AB, ¢ =CB, d = AC .

Jlokasath, 4TO BEKTOPHI d, b, ¢ 00pa3yroT 6asuc M HAWTH KOOPAWHATHI BEKTOpPa d B 3TOM

Oasuce:
a=1{54,1}, b=1{3,52}, ¢={2,-13}, d={7,23,4}.

JlaHbl BEeKTOpHI d, b, ¢ . Heobxoaumo: a) BeuuciuTh cMemanHoe Npou3BeAeHHE BEKTOPOB
d,3b,c; ©) HalTH MOMY/JIb BEKTOPHOTO MPOM3BEIEHHS BEKTOPOB 3d, 2C ; B) BBHIYMCIUTH
CKaJISIPHOE IPOU3BENIEHUE BEKTOPOB b, —4¢ ; T) NPOBEPUTH, OYyIyT JIU KOJUIMHEAPHBI WM

OPTOTOHAJIbHBI b,¢; 1) IPOBEPUTH, OYIYT JTU KOMILJITAHAPHBI BEKTOPHI d, 2b,3¢.
a=1{2,-3,1}, b=1{0,1,4}, ¢=1{52,-3}.

Jaubl Beprmabl mupamuasl A(3,4,5), B(1,2,1), C(-2,—-3,6), D(3,—6,—3). Haiitu:

a) o rpanu ACD ;

0) rIoIaas CeYeHH s, MPOXOIAIIEro Yepes cepeauny peopa AB u Bepumubl C u D

B) 00beM mupamuasl ABCD .

Haiit coOcTBeHHBIE YMCTa U COOCTBEHHBIE BEKTOPHI MPe0Opa3oBaHus, 3aJaHHOTO B HEKO-
TOpOM Oa3uce MaTpHUIIeH:

4 1 O
A= 4 0
-1 1 5



TecrupoBanue

T-1 «JIunetinas anre0Opay.

Bonpoc 1. [lana cuctema ypaBHeHU B MaTpuuHOM Buzie A- X = B. MarpuuHoe penieHue
CUCTEMBI OyJeT:

BapuaHTbl 0TBeTOB: (BbIOCpPHUTE OJMH MTPABUILHBIN OTBET)

1) X=A"1.B; 2) X =A-BL; 3) X=B-A™.

Bomnpoc 2. Panr maTpuiisl He UBMEHUTCS, €CIIH. . ... ...
BapuaHTBI 0TBeTOB: (BbIOEpUTE HECKOJIBKO IPABUIBHBIX OTBETOB)
1) TpaHCHIOHUPOBATH MATPHUILY,
2) BCe DIIEMEHTBI HEKOTOPOH CTPOKHM YMHOXHUTD Ha JeHCTBUTENbHOE unciao A # 0,
3) ymauuTh B MaTpUIIE MPOU3BOIBHYIO CTPOKY,

4) K 3JIEeMEHTaM OJIHO# CTPOKH MPUOABUTh COOTBETCTBYIOIIHME 3JICMEHTHI JPYroi CTPOKH,

YMHOKEHHBIE Ha JeicTBuTenbpHoe ynciao A # 0,

Bonpoc 3. Paznioxxenne onpeaenutesss MaTpuibl A 10 | — Ol CTpoke ompezernsercs: hop-
mynoii detA= ...

Bnuimure npaBUJILHbINA OTBET:

6 9
Bonpoc 4. Onpenenurens paBeH 0, eciu @ PaBHO ...
2 2a+7

Bnuiure npaBUJILHbINA OTBET:

Bonpoc 5. Eciiz cymecTByer maTpuiia AT +9A 1o Matpuma A
BapuaHTBI 0TBeTOB: (BHIOEpUTE HECKOJIBKO MPABUIBLHBIX OTBETOB)

1) ssByIsIeTCS TpanenueBUIHOM (pasMepa Mx N, rae M<n),

2) MOXeT ObITh TPEYTOJILHOM,

3) MOXET OBITh CAMHUYHOM,
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4) sBsIeTCSl KBaIpaTHOM.

2-a 0 2
Bompoc 6. Marpua| O 1 0| sBiasiercs BEIPOXKICHHOM, €CITM YHCIO ¢ PABHO. ..
2 2 4

Bnummre npaBUIILHBINA OTBET:

Bonpoc 7. Pa3zHOCTb MEXy UHCIIOM CBOOOIHBIX U 0A3UCHBIX IEPEMEHHBIX CUCTEMBI YpaB-
x otz —2x3 —x, = 0

2x2+x3—3x4 =0
2x.—x =10

374

HEHUI paBHa ...

Bnummure npaBUIbLHbINA OTBET:

Bonpoc 8. Cucrema nMHENHHBIX ypaBHEHUN

He MMeeT PELICHUN Npu
a=...

Brnummure npaBUIbHBIN OTBET:

5 -1 -1 1 1
Bompoc 9. Panr matpumist A= 1 0 1 -2 2| paBeH.....
-4 1 2 -3 1

3anummure pelI€cHUE U OTBET:

3%, +5, —2X%5 =0,

Bomnpoc 10. Penmts 01HOPOIAHYIO CUCTEMY JIMHEHHBIX YpaBHEHHHN 4 X; —3X, +2X3 =0,
6X; +7X, —3%X5 =0.

3anumuTe pelieHre U OTBeET:

T-2 «BektopHas anrebpa. AHATUTAYECKAS TEOMETPHUS
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Bonpoc 1. Bektop @ Ha3bIBaeTCs €qMHUYHBIM, ECIIH .....

BapuaHTbl 0TBeTOB: (BBIOCPUTE OJIMH MTPABUIILHBIN OTBET)

1) a=1, 2) lal=1, 3) a=(L11).

Bonpoc 2. BexTop, napajiienbHblil IpAMOi, Ha3bIBAETCH .....
BapuaHTbl 0TBeTOB: (BBIOCPUTE OJIMH MTPABUIIBLHBIM OTBET)

1) conarnpaBiieHHBIM, 2) HaMpPaBJISIOIINM, 3) HOpMaJIbHBIM.

Bomnpoc 3. J{anbi Bextopsl d =1 — j—k 1 b =27 — ] + 3K . Torna nuHeiinas KOMOHHALHS

a +3b sTHx BekTOpPOB MMeET BHI. ..

Brnummure npaBUIbHBIN OTBET:

Bonpoc 4. Ilycts du b — B3auMHO neprieHuKyIspHbIE €MHUYHbBIE BEKTOPLI. Torna

(ﬁ — 6)2 PaBHO ...

Bnummure npaBUIbLHbINA OTBET:

Bonpoc 5. Janbl BeKTOpBI @ = (4, -3, 10) u b =(2,1,4), Torsa ux BEKTOPHOE TIPOU3BE/IE-

uue axb paBHO

Bnummre npaBUIbLHBINA OTBET:

o X—X - Z—2Z
Bonpoc 6. Ypasrenne npsvoi Buta — 07 nyo . % Ha3bIBAETCH ...

BapuaHTBI 0TBeTOB: (BbIOEpUTE OJJUH MPABUILHBIA OTBET)

1) KaHOHUYECKUM, 2) oOuum, 3) HOpMaJIbHBIM.

Bomnpoc 7. YpaBHeHHEM NPAMO#, TIEPICHUKYISPHON psAMOit Y = 2X + 3, sBisieTcs. ..

BapuaHTbl 0TBeTOB: (BbIOEpHUTE OJMH ITPABUILHBIN OTBET)
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1) 2x-y+1=0, 2) X+2y+4=0, 3) x+3y+12=0.

Bonpoc 8. HopmasbHbIii BEKTOP TIIOCKOCTH X +2Y +Z —15 =0 nmeer KOOpAUHATHI. . ..

Bnummure npaBUJILHBINA OTBET:

Bomnpoc 9. Tans: rouxu A(0,1) u B(6,—3), rae B - cepemuna orpeska AC . Torza Touxa

C nmeer KOOpJZIMHATHI .....

BapuaHTbl 0TBeTOB: (BBIOCpPHUTE OJMH MTPABUILHBIN OTBET)

1) (3,-1), 2) (12,-7), 3) (12,-6), 4 (12,7).

Bomnpoc 10. PaccTosiHre OT TOUKH A(l, 4,— 3) 10 wiockoctd 4X+ 3y —127 +455 =0 pas-

HO .....

Brnummure npaBU/IbHBIN OTBET:

3.2 3agaHus A9 NPOMEKYTOYHOH aTTECTALMH

DK3aMeH
KoHTposibHBbIEC BOPOCHI K IK3aMEHy
1. [TepecranoBku. Teopema 0 umnciIe MEePecTaHOBOK U3 N AJIEMEHTOB (C JOKA3aTEIbCTBOM).
Nu-Bepcun. YeTHbIE U HEYETHBIE IEPECTAHOBKH.
2. Onpenenurenu nopsaka n. @opMyIibl 1jsl BBIUUCIEHUS omNpeaeanTene 2-ro u 3-ro mo-

PS-KOB.

3. MuHopsl U anredpanyuecKue JOMOJIHEHUS dJIeMEeHTa MaTpullbl. Teopema o pa3ioXeHUu
OTIPENIETTUTEISI TI0 CTPOKE WIIH CTONOIY ((POpMYITHPOBKA).

4.  CoiicTBa ompeenuTenei.

5. JleiicTBUsI HaJ MaTpULIAMHU.

6.  Ompenenenue obpaTHOM MaTpulbl. BeiBo hopMynbl A BeIYMCICHUS 0OpaTHON MaTpH-
IIBI.

7. Tlomyuenue oOpaTHOI MaTpUIbl ¢ OMOILBIO IEMEHTAPHBIX Mpeodpa3oBanuii. CBolicTBa
00paTHON MaTpHUIIBI.

8.  IlomsaTtus panra MaTpuisl U 6a3UCHOrO MHHOPA. MeTOo/Ibl HAXOXKJCHUS U CBOMCTBA paHra
MaTpHIIBL.

9. CucremMbl JTMHEWHBIX ypaBHEHUH, OCHOBHble mMoHATHA. Teopema Kponekepa-Kanennu
(pop-mymupoBka). Cxema uccieoBaHusI HEOJHOPOIHBIX CUCTEM.

10. Teopema Kpamepa (¢ 1oka3aTenbcTBOM). MaTpUUYHBIH METO PELICHUS CUCTEM JIMHEHHBIX
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YpaBHEHUM.

11. Merop I'aycca.

12.  Cucrembl OTHOPOJIHBIX JTMHEHHBIX YPaBHEHUH U cXeMa UX uccienoBanus. @ yHIaMeHTallb-
Hasl CCTeMa PeIeHUN U CTPYKTypa OOIIETo perieHusl.

13. Tlonsrue Bektopa. JIMHEWHbIE omepamuu Haj BeKTOpaMu. lIpoekius BeKTopa Ha OCh.
CBoH-cTBa MPOEKIUA.

1.  CkanspHoe Ipou3BeIEHUE BEKTOPOB, €T0 CBOWCTBA. BhIpaXkeHHe CKaJIIpHOrO MpOU3BEIe-
HUA Yyepe3 KOOPJANHATBI COMHOXKUTENEH. OCHOBHBIE TPUIOKEHHUS.

2.  BexTopHOE mpom3BeAEHUE BEKTOPOB M €r0 CBOWCTBA. BhIpa’keHHE BEKTOPHOTO MpPOU3BE-
JIEHUs Yepe3 KOOPAMHAThI COMHOXUTENEe. OCHOBHBIE TPUIIOKEHUS.

3. CmemaHHOe IPOM3BEACHUE BEKTOPOB U €r0 CBOWCTBA. BhIpaskeHHEe CMEIIaHHOTO MPOU3Be-
Jle-HUs 4epe3 KOOPAMHATEI COMHOXKUTENEeH. OCHOBHBIE TPUIIOKEHUS.

4.  Jluneiinsle npocTpaHcTBa. [IoHATHE N-MEPHOTrO €BKJIMI0BA IPOCTPAaHCTBA. JInHelHbIe pe-
o0pa3oBaHusl, UX COOCTBEHHBIE YHCIIa U COOCTBEHHBIE BEKTOPBHI.

5.  Ilpsmas Ha IUIOCKOCTH, pa3iIu4HbIE BUbl YpaBHEHUU. PaccTosiHME OT TOUKM 10 MPSIMOM.
B3auMHoOe pacnonoxeHue npsmbIx.

6.  IImockocTh B MPOCTPaHCTBE, Pa3IMYHbBIC BHJIBI YpaBHEHHUH. PaccTosHUE OT TOYKH J10 MII0C-
KO-CTHU. B3anMHoOe pacrnonoxeHue miocKoCTe.

7. Ilpsmas B nmpoctpancTBe. Pa3znuunble BUabI ypaBHEHUN. PaccTossHUE OT TOYKU J10 TIPSMONA.
B3auMHoe pacnonoxeHue npsmbix.

8.  B3ammHOe pacmonoxeHue MpsiMOi M MJIOCKOCTH B IIPOCTPAHCTBE.

9.  Dnnumnc. BeiBos kaHOHMYECKOTro ypaBHeHUsI. OCHOBHBIE (POPMYIIBL.

10. T'mumepbosa. BeiBos kaHOHMYECKOTO ypaBHEHUS. OCHOBHEIE (POPMYITBI.

11. TIlapa6ona. BeiBog kaHOHHYECKOTO ypaBHeHUS. OCHOBHBIE (DOPMYIIBI.

TunoBble IK3aMeHAIlMOHHBIE 321291
Ha sk3aMeH BBIHOCSITCS NMPAaKTHUUECKHE 3aJaHUsl, COOTBETCTBYIOIINE BCEM TEOPETUYECKUM BO-
IPOCaM.
1. HccnenoBaTh cucTeMy Ha COBMECTHOCTh M B CiIy4ae

2X1 +3X2 + 2X3 +5X4 + 2X5 = 3,
COBMECTHOCTH PELIUTH €€: 9% + Xy +4X3 —5X4 + X5 =1,
7X1 —2X2 + 2X3 —10X4 - X5 = —2.

2 -1 7 0
1 3 0 0
2. BbrancnauTs onpenenurens:
I -3 6 -1
3 2 0 1
3. JlaHbI BEKTOPBI d = —5m—47, b =3m+67, e

i =3, [i|=5, ()= 5?” .

Haiitu: a) (—2&+%5J(&+25); 0) an(Zz+2l;); B) COS 5A2l;

4. Haiitu paccrosinue ot Touku A(1,2,3) mo mnockoctu 3x+5y-z=7.
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o. Haiitu coGcTBeHHBIC YncIa U COOCTBEHHBIE BEKTOPHI MPEOOPa30BaHMsI, 3aJAHHOTO

4 1 O
B HEKOoTOpoM Oaszuce matpunei: A= | 1 4 0
-1 1 5
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Jlucr perucrpanuu usmenenuii k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT
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