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1 OOume mooKeHus

Pabouas mporpamma aucuuiuiHbl «JInHeiHas anrebpa M aHAIUTHYECKAs TEOMETPHS»
COCTaBJIEHa B COOTBETCTBUHU C TpeOOBaHUAMHU (heJepaibHOro rocy1apcTBEHHOro 00pa3oBaTelb-
HOTO CTaHJapTa, YTBEPKICHHOTO MpHKa3oM MuHuCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepanmu Ne 922 ot 19.09.2017, u ocHOBHOHM mpodeccHoHaTbHON 00pa30BaTEIbHOM MPO-
rpammbl noarotoBku «llpuknagnas nHpopmartuka B 3koHOMHKe» 1o Hampasienuto 09.03.03
"[Ipuknaguas napopmatuka".

3agaun - pa3BUTHC HAaBBIKOB MAaTEMAaTHYCCKOT'O MBIIIJICHUS CTYICHTOB,;

AUCIUIUINHBI - OBJIQJICHUE METOJOB UCCIEAOBAHUS U PEIICHUSI MAaTEMaTUIECKHUX 3a/1a4;

- BBIpa0OTKa Y CTYJEHTOB YMEHHUS CAaMOCTOSITEIILHO PacIIUPATh CBOM MaTeMa-
TUYECKHUE 3HAHUS;

- Pa3BUTHE HABBIKOB HMCIOJIb30BAHUS MATEMAaTUYECKUX METOJOB U OCHOB Ma-
TEMaTUYECKOT0 MOJACIMPOBAHHUS B TPAKTUUECKON JEATEIbHOCTH

OcHoBHBIE Jluneiinas anreOpa. MaTpuuHOE HCUUCIIEHHE.
pasiensl / TeMbl | CpcTeMbl THHEHHBIX YpaBHEHUH.
AACTUTITAHEBL BexkTopHas anre6pa.

AHanutnyeckas T'COMCTpHUsI.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHUSs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN

[Tpouecc u3yueHus aucuuiUinHbl «JIMHeiHass anreOpa W aHAIUTUYECKash T€OMETPUS»
HalpasJieH Ha (OpMHUpOBaHUE cCienyromux KommeTeHuil B coorBerctBuu ¢ ®I'OC BO u oc-
HOBHOI 00pa3oBaTeIpHOM mporpaMmoin (Tadiumma 1):

Tabmuna 1 — KoMeTeHIIMY 1 HHANKATOPBI UX TOCTHKCHUS

KO,I[ 1 HAUMCHOBAHUC I/IHI[I/IKaTOpLI JOCTHIKCHUA HJ'IaHI/IpyeMBIe PE3YyIbTAaThI
KOMIICTCHIIU 06yqu1/1$1 110 JUCHHMITIIMHE

YHuBepcanbHbIe

O6menpodeccuoHaabHbIE

OIIK-1.1 3HaTb U yMETb IPHUMEHATH OC-

3HaeT OCHOBBI MaTEMaTHKH, €CTe- | HOBBI TEOPHH MATPHII, BEKTOP-

CTBEHHOHAYYHBIX UCLMIUIMH, | HOH aiareOpbl U aHAJTUTHYECKON
OIIK-1 Cnocoben YRR Anen ’ b

BBIYUCITUTENIHONW TEXHUKH M TIPO- | TEOMETPHH HEOOXOAUMBIE IS
PUMEHSTh ecre-

rpaMMHPOBaHUS yr1yOJI€EHHOTO aHaJIn3a; METO/IbI
CTBEHHOHAy4Hble U .

OIIK-1.2 pEelIeHUsT CUCTEM  JIMHEWHBIX
OOLIEeH)KEHEPHbIE

YMmeer pemaTh ~ CTaHAapTHBIC | ypaBHEHUH JUIs aHAlW3a B MPO-
npodecCHOHANIbBHBIE  3aayd  C | (heCCMOHATBHOM JAESITEIIBHOCTH.
MPUMEHEHUEM €eCTECTBEHHOHAYY-
HBIX ¥ OOIICHH)KEHEPHBIX 3HAHUM,
METOJIOB MaTEeMaTHYECKOro aHa-
JM3a U MOJICITUPOBAHHSI

OIIK-1.3

Brnaneer HaBbIKaMH TeOpeTHYE-
CKOTO H OJKCIEPUMEHTAIBHOTO
uccienoBanusi o0bEKTOB Mpodec-
CHOHAJILHOM JESTENIbHOCTH

3HAHUS, METOJbI Ma-
TEMaTHYECKOr0 aHa-
Jau3a U MOJCITUpPOBa-
HUS, TEOPETHUYECKOTO
U DIKCHEPUMEHTAJb-
HOTO HCCJIEJIOBAHUS B
npodecCHoHaNBHOM
JCSITebHOCTH,




[Tpodeccuonanbubie

3 Mecro tucuMIUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Huctumnuna «Jluneiinas anreOpa U aHanuTHYeCKas reoMeTpus» u3ydaercs Ha 1 Kyp-
ce(ax) B 1 cemectpe(ax).

JuciuruiHa BXOIUT B cocTaB Onoka 1 «/lucuumniauHel (MOIYIu)» M OTHOCUTCS K
00s13aTeNIbHON YacTH.

Jljis OCBOGHMSI IUCUUIUIMHBI HEOOXOAUMBI 3HAHUS, YMEHHUs, HaBBIKH, chOpMHUpOBaHHbBIE
B IIPOLECCE U3YUYCHUS NUCHUILIMHBI «MaTeMaTH4eCKHil aHaIU3)», a TAKXKE Kypca IIKOJIbHON Ma-
TEMAaTHKHU.

3HaHUs, YMEHHS ¥ HaBBIKH, CPOPMHUPOBAHHBIC MTPH U3yYCHUH AUCUUIUIMHBI «JInHelHas
anredpa U aHaJUTHYECKash T€OMETpHs», OyAyT BOCTpeOOBaHbI MPU M3YUYEHHH IOCIEAYIOUINX
qucuuiInH «Teopust BEpOATHOCTH U MaTeMaTU4ecKash CTaTUCTUKA», «JlucKkpeTHas MaTeMaTrH-
Kay, «JKOHOMHYECKAsT Teopus», «Teopus CUCTEM U CHUCTEMHBIN aHaNIHU3», « IKOHOMETPUKA»,
«ABTOMATH3UPOBAHHBIE CHCTEMBI 00paOOTKH HKOHOMHUYECKOW MH(popManum», «CTaTHCcTHYe-
CKMH aHaln3 JaHHBIX», «MaremMaTu4eckoe 1 UMUTALIMOHHOE MOJEIUPOBAHUEY, «S3bIKH MPO-
rpaMMHUpOBaHus», «TeXHOJIOTMM W METOAbl IMpOorpaMMUpOBaHUsN», «CHUCTEMBbI MOIIEPKKU
IIPUHATHUS PELICHUN» U JP.



4 O0beM IMCHUIIMHBI (MOAYJISI) B 324eTHBIX eIMHHUIAX € YKA3aHHEM KOJMYeCTBA
aKa/JleMH4YeCKHUX 4acOB, BbIIeJICHHbIX HA KOHTAKTHYI0 padoTy 00y4Yarouxcs ¢
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 akagemn-
YeCKHUX YaCOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

144

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

12

B ToM uncie:

3aHATHS JIEKIIHOHHOTO THNA (JICKIIUU U UHBIC YUCOHbBIC 3aHSITHUS, TIPEIY-
CMaTPHUBAOIINE TPEUMYIIIECTBEHHYIO Tepeaady yaeOHoi nadopmamnmm rme-
JarOTHYCCKUMH PAaOOTHUKAMU )

3aHATHUS CEMUHAPCKOT0 TUIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHUS, TTPaAK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI U MHBIE aHAIOTUYHBIE 3a-
HSTHS)

CamocrosiTesibHast padoTa 00y4aIIUXCsl U KOHTAKTHAas padoTa, BKIIO-
Yarolas rpynoBble KOHCYJIbTAUK, UHIMBUAYAIBHYIO paboTy 00y4ato-
HIMXCS C MPEernoiaBaTesiMu (B TOM YUCIIE WHINBUAYAIbHbIE KOHCYIbTALIUN);
B3aMMOJICHCTBHE B AJICKTPOHHOU MH()OPMALIMOHHO-00pa30BaTeIILHOM cpeie
BYy3a

123

[TpomexxyTouHas arTecTanus o0yJarmuxcs — JK3aMeH

5 Copepxanue JMCUMIIMHBI (MOAYJIS), CTPYKTYPHPOBAHHOE 10 TeMaM
(pa3nesiaM) ¢ yKa3aHueM OTBEJCHHOI0 HA HUX KOJINYeCTBA aKaJeMUYeCKHX

4YacoB U BUJ0B YueOHO# padoThl

Tab6muma 3 — CTpykTypa U coJiep>KaHue TUCIUILTAHBI (MOTYJIs)

Bunsr yue6HOI paboThl, BKITIIOYask CAMOCTOSI-
TEJIBHYIO Pa00Ty 00yUaIOIMIHUXCS U TPYI0EM-
KOCTb (B yacax)

KonrtakTHas padota

HaumeHoBaHMe pa3fenoB, TEM U COAEPKAHUE npernoJiaBaTessi ¢ 00yJaroUMMHUCS
Marepuaia Jlekumu | Cemunap- | Jlabopa-
CKHE TOPHBIE CPC
(mpakTu- | 3aHATHS
YECKHUe
3aHSITHS)
Auredpa u reoMeTpust
Tema 1.1. Marpunpl. [eiicTBus Haj Marpuiia-
mu. Omnpepenurenu 2-ro U 3-TO  MOPSIIKOB. 5 5 30
Onpenenurenu n-ro mopsiika M UX CBOWCTBA.
Ob6parHass matpuna. Panr marpuusl. [leiictBus
HaJ MaTpulamMu. BeluucieHue omnpenenuTenei.
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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. Cuctembl TMHEHHBIX aNreOpandecKux
ypaBHEHUN (HEOJHOPOJIHBIE U OJIHOPOJHBIE).
Pemienne omnpeneneHHbIX CUCTEM JIMHEHHBIX
ypaBHeHui. Teopema  Kponekepa-Kamnemnu.
O011ee pelieHne CUCTEM JIMHEWHBIX YPaBHEHUN.
OaHOPOIHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUM.

Tema 1.3. Bekropsl. JIuHeiiHbIe onepanuu Haja
BeKkTOpamH. PaznoxeHne BekTopa Mo Oas3ucy.
CkansipHOe, BEKTOPHOE, CMEIIAHHOE IpPOU3BeE-
JICHUSI BEKTOPOB M MX F€OMETPUYECKHUE PHUIIO-
kenus. JIuneiHsle npoctpancTBa. [lonsarue n- 1 1 31
MEpPHOr0 €BKJIMJOBAa NPOCTpAHCTBA. /[lelcTBuA
HaJ| BEKTOpamu. ['eoMeTpruueckue npuiIoKEeHUsI.
JIunelinbie npoctpancTBa. KoopanHATBI BEKTO-
pa B Oa3uce.

Tema 1.4. IIpsmas nva miockoctu. [1mockocTs B
npoctpanctBe. [Ipsimas B mpoctpancTtBe. Kpu-
BbIE€ BTOPOTO MOPSJIKA U UX KAaHOHUYECKUU BH]I.
[loBepxHocTu BTOporo mnopsaka. Paznuunbie

. 1 1 32
CrocoObl 3aJaHMsl MPSMOM Ha IUIOCKOCTH, B
IIPOCTPAHCTBE, IUIOCKOCTH B IPOCTPAHCTBE.
B3anmuoe pacnonoxenue. Pemenue npuxnan-
HBIX 3a7a4.
UTOoro 6 6 123

o JMCHUIIJINHE

6 BHeayauTopHasi caMOCTOSITEIbHAsI Pa00Ta 00YyYAIIUXCH MO TUCHUTLINHE
(MoayJr0)

[Ipy nmnaHUPOBAHHHM CAMOCTOSTENHLHONH pPabOTHI CTYIEHTY PEKOMEHIYETCs PYKOBOJ-
CTBOBAThCS CIIEIYIOIIUM PACTIPEICTICHHEM YacOB Ha CaMOCTOATENIbHYIO padoTy (Tabnuna 4):

Tabnuna 4 — PekomenayemMoe pacipeiesieHie YacOB Ha CAMOCTOATEIIbHYIO paboTy

KoMNnOHEHTBI CaMOCTOATEIbHON PadoThI KoanuecTBo yacoB
M3y4yeHue TeopeTuyecKux pa3zesioB JUCHUTIINHBI 20
[TonroroBka K 3aHATHSM CEMHUHAPCKOT0 THIIA 20
[TonroroBka u odopmieHne PI'P 83
123




7 OueHoYHBbIE CPEACTBA /sl MPOBEIEHUS TEKYIIero KOHTPOJIS U
NMPOMEKYTOYHOM aTTecTAlluU 00y4AIIHUXCH M0 TUCUHUIINHE (MOIYJII0)

@OHJT OLEHOYHBIX CPEACTB ISl MPOBEIEHUS TEKYIIEro KOHTPOJS YCIEBAEMOCTH H
IIPOMEKYTOUYHO aTTecTauuu npeacrasieH B [Ipunoxenun 1.

[TonHbIN KOMITJIEKT KOHTPOJBHBIX 33IaHUM UM MHBIX MaTEpHAIOB, HEOOXOAUMBIX IS
OILICHWBAHUA PE3yJIbTATOB OOYyUEHHUs MO JUCHMILIUHE (MOIYIIO), MPAaKTUKE XPAHUTCSA Ha Ka-
benpe-pazpaboTyrKe B OYyMa)KHOM M JICKTPOHHOM BHUJIC.

8 YueOHO-MeTOAM4YecKkOe U HHGOPMALIMOHHOE o0eceYeHre U CIMILIUHbI (mo-
ayJast)

8.1 OcHoBHas uTEpaTYypa

1. bepesuna, H. A. Maremaruka [D1ekTpoHHBIN pecypc] : yueOHoe mocobue / H.A. bepesu-
Ha, E.JI. Makcuna. - M.: U] PUOP: HULL Uudpa-M, 2013. - 175 c. // ZNANIUM.COM : snek-
TPOHHO-OMONMMoTeuHass cucremMa. — Pexum noctyma: http:// www.znanium.com/catalog.php,
OTpaHUYEHHBIN. — 3arj. ¢ 3KpaHa.

2. bexnemumes, /[.B. Kypc aHanuTuyeckoit TeoMeTpUN U JIMHEHHOW aJireOpsl : yueOHOe IMo-
cobue s By3oB. Pexk. MO P® / JI. B. beknemuies. - 5-e u3z., nepepad. - M.: Hayka, 1984;
1980. - 320c.

3. bexnemuiues, /[.B. Kypc ananutudeckoit reoMeTpuu U TUHEHHON anreOpsl : yUeOHHK IS
By30B / /I. B. beknemumies. - 10-e uzn., ucrnp. - M.: ®uzmariut, 2004; 2003; 2002. - 304c.

8.2 JlonosinuTeIbHAS JIMTEPATypa

1. Mpikuc, A.JI. MatemaTuka /i TeXHHUeCKUX By30B: Crienuanbabie Kypebl / A. JI. Mbiii-

KHC. - 3-€ U3], cTep., 2-¢ m3a. - CII6.: Jlans, 2009; 2002. - 633c.

2. byrpos, f.C. DneMeHThl TUHEIHON anreOpbl M aHATUTUYECKON FeOMETPHH : Y4eOHUK IS
uHX.-TexH.cnen.By30B / SI. C. byrpos, C. M. Hukonbckuid. - 2-e u3n., nepepad. u gom. - M. :
Hayxka, 1988; 1984. - 192c.

3. Hanko, I1.E. Breicmiast MmareMaTuka B ynpaxkHeHusix u 3anadax: B 2 4. Y.1 /II. E. Jlanko, A.
I'. [Tomos, T. 5. KoxeBHukosa. - 5-e uzn., ucmp. - M.: Beicimas mkona, 1997. - 304c.

4. Knerenuk, J.B. COopHHK 3a1a4 M0 aHAJTUTUYECKON T€OMETPHUU : ydeOHOE MocoOue yist
BTy30B / JI. B. Knerenuk; nox pen. H.B.Epumosa. - 17-e uzn., crep. - CII0.: IIpodeccus, 2004. -
199c.

5. Kyznenos, JILA. COopHUK 3a7aHHil 1O BBICIIEH MaTeMaTUKe (THIOBBIE pacd€Thl) : y4el-
Hoe mocobue / JI. A. Ky3uenos. - 3-e uzn., ucrp. - CII6.: Jlans, 2005. - 240c.

8.3 MeTtoanueckue yka3aHus JUIsl CTYJ€HTOB M0 OCBOEHHIO AUCUMIIUHBI (TTPH HAJH-
YUH)
1. JlorunoB B.H., Jluteunnesa 3.K., [llupokosa 3.B. Anrebpa u reomerpusi: yue0.-MeTO1. TTOCO-
6ue / Komcomonbck-Ha-Amype: ®I'BOY BIIO «KHAT'TY», 2006. — 69 c.
2. COOpHUK MHIMBUYaJIbHBIX 3a/laHUM 110 BBICIIEH MaTeMaTuke: Y4yeOHoe mocobue AJis By30B:
B 3-x u. / A.Il. Pabymiko, B.B. bapxaros, B.B. Jlepxxasen, U.E. FOpyTs; nox o6 pen. A.IL. Ps-
Oymiko. - MuHCcK: Akanemudeckas kaura, 2005.

8.4 CoBpemeHHble TmpodeccHOHAIbHBIE 0a3bl JaHHBIX W WH(OPMANMOHHbIE
CIPaBOYHbIE CHCTEMbI, HCIIOJIb3yeMble NPH OCYLIECTBJIEHUH 00pPa30BaTEJIbHOIO
npouecca no JMCUMIInHe

1 Dnexkrponno-6ubnuoreunas cuctema ZNANIUM.COM. Jlorosop EII 44 Ne 003/10 36¢
NK3 191272700076927030100100120016311000 ot 17 anpens 2019 r.
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2 DnexTpoHHO-OnbmuoTeunas cucrema IPRbooks. Jlunensnonnstit norosop Ne EI144 Ne
001/9 na mpemocTaBiIeHHE TOCTYyMA K AJIEKTPOHHO-O0nOMnoTeuHon cucreme IPRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

3 DnekTponno-ombmuoreunas cuctema eLIBRARY.RU. JloroBop Ne EIT 44 Ne 004/13 na
OKa3zaHHUe yCIyT JOCTYyIa K 3JeKTpOoHHBIM n3fganusm K3
191272700076927030100100150016311000 ot 15 ampens 2019 r.

8.5 Ilepeuennb pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKANIMOHHOI CeTH «Un-
TepPHeT», He00XOAMMBIX /IVISl 0CBOCHUS TUCHMILIMHBI (MOLYJIs1)

1. Mathcad Application Server (MAS): On-naiin pacuetsl B Mathcad // http://mas.exponenta.ru
8.6 JInneH3noHHoe 1 CB060IIHO pacipocrpansieMoe nmporpaMmmHoOe Oﬁecne'leﬂl/le, HucC-
M0JIb3yeMoe TPH OCYIeCTBJICHHH 00pa30BaTeJLHOT0 Mpomecca Mo amc-

IUTLINHE

Tabmuna 7 — [lepedeHp UCTIONB3yeMOTr0 IPOrPaMMHOTO 00ECTICUSHHSI

Haunmenosanue 110 PexBusurs / YCJIOBUA NCTIOJIb30BAHUS
Microsoft Imagine Premium JluensnonssIii jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOo1HAs TUIIEH3HS], YCIIOBUS UCTIOIB30BaHUS TI0 CCBIJIKE:

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

9 Opranu3anMoHHO-Nearoru4ecKue ycaoBus

Opranuzanus 00pa3oBaTeIbLHOTO MPOIECCa PErIAMEHTHPYETCSl Y4eOHBIM IJIAHOM M pac-
NUCAaHUEM YUYeOHBIX 3aHATHH. SI3bIk 0OyueHms (TpernojaBaHus) — pycckuil. Jlns Bcex BUIOB
AYJAUTOPHBIX 3aHATHUA aKaILCMI/I‘-IeCKI/Iﬁ 4Jac yCTaHaBJIMUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHHYT.

[Ipu GopmupoBaHUU CBOEH HMHIAMBHIYaTbHOH 00Pa30BaTEILHONW TPACKTOPHH O0Y4Yaro-
HII/II\/JICﬂ HMECT IPaBO Ha NEpE3av4CT COOTBCTCTBYIOIUX AUCLUILINH U HpO(l)eCCI/IOHaJII)HI)IX Monay-
JIei, OCBOSHHBIX B IIPOIIECCEe MPEIIIECTBYIOMIET0 00YYCeHHUs, KOTOPBIH 0CBOOOXKIAeT 00y4aromie-
Trocqd OT H€O6XOI[I/IMOCTI/I X IMOBTOPHOI'O OCBOCHUS.

9.1 O0pa3oBaTebHbIC TEXHOJIOTHH

VY4eOHbIil npoliecc MpH MpenojaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOJIb30BaHUM TPaau-
[IMOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaauimon-
HBbIC O6pa30BaTCJIBHBI€ TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHW U CEMHUHAPCKUMU (HpaKTI/I‘-IGCKI/I-
MH) 3aHATHSAMH. VIHHOBaIIMOHHBIE 00pa30BaTENbHBIE TEXHOJIOTUU HCIIONB3YIOTCS B BUJIE IIUPO-
KOTO IPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3aHaTuil. MHpopmanmoHHbie
o0Opa3oBaTeNnbHble TEXHOJOTHUU PEATH3YIOTCS MYTEM aKTUBU3AIMHU CaMOCTOSITENIBHONH DPaOOThHI
CTYJICHTOB B HH(OPMAIIMOHHON 00pa30BaTeILHOM Cpeie.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIeKMOHHBIN Kypc IpeJIoyiaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekuuu ekTop 00s13aH NpeaynpeauTh CTYAEHTOB, IPUMEHUTENBHO K KAaKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, y4eOHBIM ITOCOOHSIM) OyAeT MPOYUTaH Kypc.

JIeKIMOHHBIN KypC JTOJDKEH JaBaTh HauOOIBIIMK 00beM mH(pOpMauu u o0ecrneunBaTh
6osee rirybokoe MOHUMaHUE Y4eOHBIX BOMPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4yeM 3T0 TpedyeTcst OOJIBIIMHCTBY CTYJIEHTOB Ha CAMOCTOSITENIbHOE U3yYeHHE MaTepHara.


http://mas.exponenta.ru/
https://www.openoffice.org/license.html

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemuHapCKue 3aHATHS MPEICTABISIOT COOON JECTaTH3AIHIO JEKIIHOHHOTO TEOPETUIECKO-
ro MaTepuasa, MPOBOJATCS B IEIAX 3aKPETUICHUS Kypca U OXBaTHIBAIOT BCE OCHOBHBIC Pa3/IeIbI.

OcHoBHOW (hOpMOY TIPOBEJICHHUSI CEMHHAPOB SBJISICTCSL 00CYXkKIeHHEe Hanboiee mpoliIeM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MpUMEpOB M CUTyallud B
ayJUTOPHBIX YCIOBHSX. B 00s3aHHOCTH TpenojaBareisi BXOIAT: OKa3aHHE METOIUYECKOH Io-
MOIIA U KOHCYJIbTUPOBAHUEC CTYACHTOB 110 COOTBCTCTBYIOIUM TCMaM KypcCa.

AXTHUBHOCTh Ha CEMHHAPCKHX 3aHSATHSIX OLEHUBACTCS 110 CICAYIOIIUM KPUTEPUSIM:

* OTBETHI Ha BOIIPOCHI, MIPEAIaraeMbIe MPETOaBaTEIIeM;

- y4acTue B TUCKYCCHUSX;

* BBIIIOJIHCHUC IMTPOCKTHBLIX U MHBIX 3aI[aHPII>'I;

* ACCHCTUPOBAHME TPEIIOABATEIIO B IPOBEICHNUN 3aHSATHIA.

OTBet H0omKeH OBITh ApTYMEHTHUPOBAHHBIM, PA3BEPHYTHIM, HE OJTHOCIIOXKHBIM, COIEPKAThH
CCBUIKHM Ha MCTOYHUKH.

I[OK.TIaI[BI N OIIIOHHUPOBAHUC AOKJIAAOB IMPOBEPAIOT CTCIICHL BJIAJACHHUA TCOPCTUUCCKHUM
MaTepHaioM, a TAaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHH.

OHGHI/IBaHI/Ie 3aI[aHI/II71, BBITIOJIHCHHBIX Ha CCMHUHAPCKOM 3aHATHH, BXOAUT B HAKOIJICH-
HYIO OILICHKY.

9.4 CamocTosiTe/ibHAsA padoTa 00yyalOUUXCs M0 JUCHUNINHE (MOAYII0)

CamocTtosaTenbHas paboTa CTYIEHTOB — 3TO MPOILIECC aKTUBHOTO, IIeNIEHANPABICHHOTO
nproOpeTeHNs] CTYIEHTOM HOBBIX 3HAaHHUH, YMEHUI 0€3 HEMOCPEICTBEHHOTO Y4aCTHs Mpernoa-
BaTeNsl, XapaKTEepU3YIOIIUNHCS MPEIMETHON HaIpPaBICHHOCTHIO, 3((HEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3yIbTaTOB AESATEILHOCTH 00YUJarOMIerocs.

[{enu caMOCTOSTENBHOM pabOTHI:

* CUCTeMaTH3alMs U 3aKPEIJICHUE MOJIyYEHHBIX TEOPETUYECKUX 3HAHUHN U MPAKTUYECKUX
YMEHUH CTYJIEHTOB;

- yriryOJeHne U pacliupeHre TEOPETUIECKIX 3HAHHIA;

- (hopMHpoOBaHHE YMEHUH HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CHEIHAJIbHYIO JINTEPATYPY;

* Pa3BUTHE MMO3HABATENBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJI€HTOB, OTBETCTBEHHOCTHU U
OpraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM WHUIIMATUBBI, CIIOCOOHO-
CTeH K cCaMOpa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEA0BATENBCKUX YMEHUM U aKaIEMUYECKMX HABBIKOB.

CamocTosTenbHas paboTa MOXKET OCYLIECTBISTHCS UHIAUBUIYaIbHO WIM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT I1I€JIM, 00BbEMa, YPOBHS CIIOKHOCTH, KOHKPETHOM TEMAaTUKH.

TexHonorust opraHu3ai CaMOCTOSTENIbHON paboThl CTYACHTOB BKJIIOYAET MCIOIb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEPUAbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynpTaToB BHEAyIUTOPHON CaMOCTOSATEIbHOW PAaOOTHI CTYAEHTOB MOXKET
IPOXO/UTH B MUCbMEHHOM, YCTHON WIJIM CMELIaHHOM (opme.

CTyneHThl JOJDKHBI MOAXOIUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBaKHEUIIEMY
CPEACTBY 3aKpeIJICHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMM, BHIpAOOTKE €AMHCTBA B3IJIAZ0B Ha
OTJIeNbHBIE BOIIPOCHI Kypca, IPUOOPETEHUs ONPEEICHHBIX HABBIKOB M UCIOJIb30BaHuUs npodec-
CHOHAJILHOU TUTEPaTYPHI.

9.5 MeTroanuyecKkue yKa3aHus I 00y4alOMIMXCsl 10 OCBOEHUIO TN CIUTITHHBI

[Tpy M3y4eHWH IUCIUIUIMHBI OO0YyYaromIMMCs I1eJIeco00pa3HO BBIMNOIHATH CIEIYIOIINE
PEKOMEHIAINH
1. 3y4eHue yueOHOW JUCIHUILTUHBI JOKHO BECTUCH CUCTEMaTHYECKH.



2. Ilocne u3yyeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuanaM
PEKOMEHIYeTCs 10 TTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEICICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIIEAYET yJACIUTH BHIITOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
SIM ¥ UHJJMBHIyaJIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBHYIO paboTy.

4. Bcst TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLIUAX IPero-
naBaresneM. VM ke 1aloTcsi HCTOYHHMKH (B MEPBYIO O4Yepe/ib BHOBb M3JaHHBIC B MEPUOANYECKON
HAayYYHOH JIUTEpaType) Ui OoJiee JeTalbHOr0 TOHMMAaHHS BOIIPOCOB, 03BYYCHHBIX Ha JICKIIHH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMaTPHUBATh OCHOBHBIE OIIPECTICHUS U (DaKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIGKIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH
€ro ¢ Y4eTOM PEKOMEHIOBAaHHOH I10 TAHHOW TeMe JIMTEPaTyphl;

* U3YYUTHh PEKOMEHIOBaHHYIO JIUTEPATYPY, COCTABIATH T€3UChI, aHHOTALIUU M KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITENILHO BBIMOJIHATH 33/1aHUS, AHAIOTUYHbIE MTPe/IaraéMbIM Ha 3aHATHAX;

* MICTIONIb30BAaTh VISl CAMOIIPOBEPKU MaTepHaibl (POH/IA OLIEHOYHBIX CPE/ICTB.

10 Onucanune MaTepuaILHO-TEXHHYECKOI0 odecneyeHns , He00X0AMMOro 1JIst
ocyuiecTBJIeHHs 00pa30BaTEeIbHOIO NPOLECcCa MO JUCHHUILIMHE (MOYJII0)

10.1 Y4eOHo-s1200paTOpHOE 000pPYyAOBaHUE
OtcyrcTBYyeT

10.2 Texnu4eckue 1 3JIEKTPOHHbIE CPEACTBA 00y4YeHUSA

JlekIIMOHHBIE 3aAHATHSA (NPU HATUYUL).

Aynuropuu TSl ISKIIMOHHBIX 3aHATHH YKOMIUICKTOBAHBI MEOCIBI0 U TEXHHYECKUMU CPE/I-
CTBaMU OOYYEHHUS, CIY>KaIlUMH JJIsl PEACTaBIeHUsT yueOHOW MHpOpMAaIK OOIbIION ayauTo-
pun (HaOOpPBI JIEMOHCTPAIIMOHHOTO 000pyaOBaHUs (TIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK),
yueOHO-HarIsJHbIe TOCOOHS], TEeMAaTHYECKHUE UILTIOCTPALIHH).

IIpakTuyeckne 3aHATHSA (NPU HATUYUU).

Aynuropun JUIsl TIPAKTHYECKUX 3aHATUN YKOMILIEKTOBAHBI CIICUAIN3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMHU CPEACTBAMU 00yUeHUSs (TIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

CamocrosiTeibHas padora.

[TomernieHust 1y1si cCaMOCTOSATEILHON paOOThl OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKITIOUEHHS K ceTH «IHTepHeT» U JOCTYNOM K SJIEeKTPOHHOM HH(POPMAIIMOHHO -
obpazoBarenbHoi cpene KHATY:

- yutanpHbIi 3a1 HTh KHAT'Y;

- KoMIbloTepHbIe Kiacchl (aya. 313, 311, 205, 101, 102 kopmyc Ne 5).

11 Husble cBeneHus

MeToanyecKkue PEKOMEHAAUHA 110 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHUYCHHBIMH BO3MOZKHO0-
CTSIMH 3/10POBbS U HHBAJIU/A0B

OcBoeHNe NUCIUILIMHBI 00YYarOIMMHUCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C APYTMMH OOYYalOIIUMUCS, TaK U B OTAEIbHBIX
rpynmnax. [IpennonaratoTcs cienuaibHble YCIOBHS JUISl MTOTy4YeHUs] 00pa3oBaHMs 00yJaronuMu-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nienarornyeckuif cocTaB 3HAKOMUTCSI C TICUXO0JI0T0-(pU3UOIOTHUECKUMHU
O0COOEHHOCTSIMU O0YYaroIIMXCs MHBAINWJIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, MHJAWBUYAIBHBIMU NPOrpaMMaMH peaOWIMTAllMi UHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
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XOJUMOCTU OCYIIECTBISICTCS JOMOJHUTENbHAS MOACPKKa MPENoJAaBaHusl ThIOTOPaMH, MCUXO0-
JIoraMH, COIIMAIbHBIMU paOOTHUKAMU, TPOIIEIIIMMHU MOJATOTOBKY aCCUCTEHTaMHU.

B cooTBeTCTBHM ¢ METOIMYECKUMU peKoMeHaanusMu Munoopuayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoJIaraeTcs MCIOIb30BaTh COIMAIbHO-aKTHUBHBIE U Pe-
(iiekcuBHBIE METOIbI 00YUEHUS, TEXHOJIOTHH COIIMOKYIBTYPHOIN peadMInTaluy ¢ LEeNbI0 OKa3a-
HUS NIOMOILY B YCTAHOBJIEHUH NOJIHOLUEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C IPYrUMHU CTYJCH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTUYECKOTO KIMMaTa B cTyeHueckoil rpymnne. [Togbop u
pa3paboTKa yuyeOHbIX MaTepHaIOB MPOU3BOJISATCS C yYETOM IPEAOCTABICHUS MaTepuaia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BU3YAIbHOW, C WCIOJB30BAHUEM CICIHATBHBIX TEXHUYECKHX
CPEICTB U UHPOPMAIIIOHHBIX CUCTEM.

OcBoenne nucuuiuivHbl gunamMu ¢ OB3 ocymiecTBiseTcss ¢ HUCIOJIB30BAHUEM CPENICTB
o0OydeHus O0IIero M crenuaibHOro Ha3HaueHus (MIepCOHATBHOTO U KOJUIEKTMBHOTO MCIIOJb30-
BaHMs). MarepuaabHO-TEXHHUECKOE 00eCeueHHEe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii Kk Hy>xkaam jimi ¢ OB3.

®dopma MpoBeJEHUsI aTTECTAMU ISl CTYJEHTOB-UHBAIU/IOB YCTAHABIMBACTCS C YUETOM
WHIUBHUIYAIbHBIX MCUX0(pU3NIecKux ocobeHHocter. s ctyaentoB ¢ OB3 nmpenxycmarpuBaet-
cs1 TocTymHas popma MpeI0CTaBICHNUS 33JaHUi OLICHOYHBIX CPE/ICTB, a8 UMEHHO:

- B TIEYaTHOW WM DIIEKTPOHHOM (opme (s IUIl € HapYUICHUSIMH OIOPHO-
JIBUTATEIBHOTO ammapara);

- B IIe4aTHOM (hopMe WJIH DIEKTPOHHOU (opMe C YBETUUYECHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYIICHUSIMH CIIyXa, PEUH, 3pCHHUS);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHus BCIYX (IS JTUI] C HAPYIICHUSIMH 3PEHUS).

CryngeHTaM ¢ MHBIMIHOCTHIO YBEJIMYHMBACTCS BpPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakUX CTYIEHTOB IMpeaycMaTpuBaeTCs JOCTyHHas ¢opMma ImpeaocTaB-
JICHUsI OTBETOB Ha 3aJ]aHusl, a UMEHHO:

- MIMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB HAa KOMIIBIOTEPE (Il JIHUI] C HAPYIICHU -
MU CllyXa, peuH);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIH30BAHUEM YCIYT aCCUCTEHTA (IS
JUI C HAPYIICHUSIMUA OTIOPHO-/IBUTATENILHOTO aIlapara);

* YCTHO ([U1s1 TUI] C HAPYLICHUSIMU 3PEHHUSI, OTIOPHO-JBUTATEIHLHOTO allapara).

[Tpu HEeoOxoaMMOCTH ISl 00YUYaOIIUXCSl ¢ MHBATUAHOCTBIO MPOLIEypa OLEHUBAHUS pe-
3y/bTaTOB O0YUEHHUS MOKET IPOBOJAUTHCSA B HECKOJIBKO JTAIOB.



[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

JIuHeiiHas ajaredpa M aHAJIUTHYECKASI TeOMeTPHs

Hamnpasnenue noaroToBku 09.03.03 "llpuxnaonas ungpopmamuxa”
HampasnenHocTs (Mpoduib) Ilpuxnaonas ungpopmamuxa 6 SKOHOMUKe
00pa30BaTeNbHOM POrpaMMbl
KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yueoHomy niawy)
®opma 00yueHus 3a0unas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
1 1 4
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroiiee noapas3aeicHne
Ox3amen Kadgheopa IIM - Ilpuxnaonas mamemamuka

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

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Ta6muma 1 — KomneTeHImu 1 MHANKATOPHI MX TOCTHXKCHHS

Ko 1 HaumenoBanue

HNuaukatopel JOCTUXEHUS

IInanupyemslie pe3ysbTaTsl

KOMITIETEHIINH 0o0yueHus 0 TUCIUILINHE
YHuBepcanabHbIe
OobmenpodeccuonanbHbIe

OIlIK-1.1 3HaThb U yMETb IPUMEHATH OC-

3HaeT OCHOBBI MaT€MaTHKH, €CTe- | HOBbl TEOPHUH MAaTpPHIl, BEKTOP-

CTBEHHOHAYYHBIX JTUCIWIUINH, | HOW alreOphl M aHATHTHYECKOU
OIIK-1 Cnocoben YHHBIX ’ p

BBIUMCIUTENbHON TEXHUKH U MPO- | TEOMETPUU HEOOXOIUMBIE IS
MPUMCHSITh ecre-

rpaMMUPOBaHUS yIITyOJIEHHOTO aHAaJIM3a; METOIBI
CTBEHHOHAy4HblE U .

OIIK-1.2 pEelIeHUs] CUCTEM  JIMHEWHBIX
001IeNH)KEHEPHBIE .

YMeeTr pemath  CTaHAAPTHBIC | YPaBHCHHU IS aHAIHM3a B IMPO-
3HAHUSA, METOJbl Ma- .

npodeccuoHanpHble  337aud  C | (PECCHOHATBLHOU NESTEIBHOCTH.
TEMaTU4YEeCKOro aHa-

Jau3a M MOJENIHUPOBa-
HUS, TEOPETHYECKOTO
U OKCIepUMEHTAIb-
HOTO MCCIICJIOBAaHUS B
npodeccuoHanbHOM
JesATEeIbHOCTH;

MNPUMCHCHUECM CCTCCTBCHHOHAYY-
HBIX 1 O6H.[CI/IH)K6HepHLIX 3H3.HI/II‘/‘I,
METOJ0B MATCMaTUYCCKOIo aHa-
Jin3a 1 MOJCIIUPOBAaHUA

OIIK-1.3
Biageer HaBbIKaMH TeOpeTHYE-
CKOTO ¥  JKCIEPUMEHTAIBHOIO

HCCJICI0OBaHUS OOBEKTOB IMpodec-
CHOHAJIBHOW JI€SITENIbHOCTH

[Tpodeccuonanbubie

Tabmuua 2 — [Naciopt ¢oHa OIIEHOUHBIX CPEICTB

KonTposmpyembie ®opmupyemass | Hammenosanue
pazaeJbl (TeMbl) KOMIIeTeHIUSsI OLIeHOYHOI0 Iloxka3aTenu oueHKu
AUCHHUILINHBI CpeacTBa
Anrebpa u reomeTpus OIlK-1 PacuetHo- JleMOHCTpHUpYET HpaKTHye-
rpaguyeckoe CKOE MHCIIOIb30BaHUE MaTe-
pabota Ne 1 MAaTHUYECKOro amrapara Teo-
pUU MaTpUIl U JIMHEHHOU a-
reOpbl Ui MOCTPOCHUS Ma-
TEMaTUYECKUX  aJITOPUTMOB
MIpH pelIeHus 3a/1a4
OIIK-1 Tect Ne 1 OcymiecTBiseT BbIOOp MaTe-
MaTH4YECKUX OIlepaluidi W
AQHAINTUYECKUX aAJITOPUTMOB
JUISl pEIIeHUs] TEeKyIleHd Ma-
TEMATUYECKOH 3a7aun
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OIIK-1

Tect Ne 2 OcymiecTBisieT BBIOOp Mate-
MAaTUYECKUX ONepauuid U
AQHAJIMTUYECKUX aJTOPUTMOB
JUIS. pELICHUs TEKyLled Ma-

TEMaTHYECKOH 3aJadu

OIlK-1

OcymiecTBiseT BBIOOp MaTe-
MaTUYEeCKUX olepauuil u
AQHAJTUTHYECKUX aJTOPUTMOB
JUIS peLIeHUs MOCTABICHHOM
MaTeMaTUYECKOU 3a/1auu.

JleMOHCTpUpYyeT —IpaKTH4e-
CKO€ HCIIOJIb30BaHUE MaTe-
MaTUYeCKOro ammapara Teo-
pUM MaTpUL U JTUHEHHOM all-
reOpbl, BEKTOPHOU anreOpsl
U AHAJIMTUYECKOU F€OMETPUU
JUI TIOCTPOEHUS MaTeMaTu-
YECKHUX aJTOPUTMOB U pelie-
HUsI IOCTABJICHHBIX 3a/1a4.

DK3aMeH

2 Mertoanueckne MaTepHaJibl, ONpe/IeAoNMe NPoLUeayPbl OlleHUBAHUS 3HAHUI,
YMEHH, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapaKTepU3YIoLIie NMpoLece

¢GopMupoBanusi KOMIeTEeHIM

Meroauyeckue MaTepuasl, ONPEACIAOIUE IPOLUEAYPhl OLCHUBAHUS 3HAHUN, YMEHHUN,
HaBBIKOB U (WJIM) OMbITA AEATEIILHOCTH, IPEACTABICHbI B BUJE TEXHOJIOTMUECKONW KapThl TUCIIHU-
IUIMHBI (Tabnuua 3).

Tabmmna 3 — TexHomormyeckas Kapra

HaumeHnoBanme
Cpoku Mxana
OLIEHOYHOT0 Kpurtepuu onieHuBaHus
OlLlCHUBAHWUS | OIEHUBAHUS
cpeacTBa
1 cemectp
IIpomescymounan ammecmayus 8 popme IK3amena

Tect Ne 1 Ceccus 10 GamroB 10 6annos - 91-100% npasunbhvix 0meemos — 6biCOKUl ypo-
6€Hb 3HAHUU, YMEHUL U HABLIKOG,
8 bannos - 711-90% % npasunvheix omeemos — 00CmMamo4Ho
BbICOKULL YPOBEHb 3HAHUU, YMEHUL U HABBIKOS,
5 6annos - 61-70% npasunvrvix 0omeemoe — cpeOHUll YPOBeHb
SHAHUI, YMeHUL U HABbIKOG,
1 6anna - 51-60% npasunbnbix 0mMeemos — HU3KUIL ypoeeHs
3HaHUll, ymenull u Haswikog, 0 bannos - 0-50% npasunvhsix
0meemos — OueHb HU3KUL yPO8eHb 3HAHUL, YMEHUU U HABbl-
KO8,

PacuetHo- 30 6aswioB 15 6annos - Cmyoenm noiHoCmuvio 8bINOIHUL 3a0aHUe, NOKA-

rpaduyeckas 341 OMAUYHbIE YMEHUS U HABLIKU 8 PAMKAX YCBOEHHO20 yieo-

pabota Ne | HO20 Mamepuand, KOHmpoabHas paboma opopmieHa aKkKy-

PAmHO U 8 COOMEEMCMBUU C NPEOBAGIAEMbIMU MPEOOBAHUSI-

MU.

10 6ann06 - Cmyodenm noaHOCmv10 GbINOIHUNL 3a0anue, NOKA-

3a1 Xopouiue YMeHUsl HABIKU 68 PAMKAX YCEBOEHHO20 YHeOH020
Mamepuana, Ho He cMo2 060CHOB8AMb ONMUMATILHOCHIb NPEO-
JIOJHCEHHO20 peulerus, TOMYIIEHBI OHA WX JIBe HETOYHOCTH,

ecmb HeOOCMAmKU 8 0POPMIACHUU.

5 bannos - Cmyodenm ROIHOCMBIO 8bINOIHUL 3A0AHUE, HO 00-
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HanmenoBanue
OLICHOYHOI0
CpecTBa

Cpoku

OIICHUBAHUHA

IIkana
OlleHUBaHUS

KpuTtepuu oneHuBanus

NYCUIL Cywecmeentble HeMoYHOCMU U 2pyOble OWUOKU, He
NPOSIBUIL YMEHUS NPABUILHO UHMEPRPEmUpOo8ams NoIy4eHHble
pe3yrbmamal, Kauecmao oQhopmaeHUs umeen HedoCmamou-
Hblll YPOBEHD.

0 6annos - Cmydenm He NOIHOCMBIO GLINOJHUL 3adanue, npu
9MOM NPOABUT HEOOCMAMOYHDbII YPOBEHb YMEHUI U HABbIKOS,
a makdice HecnocobeH NOSICHUMb NOJYYEHHbI PEe3yIbman.

Tect Ne 2 Ceccus

10 6amioB

10 6annos - 91-100% npasunshvix 0meemos — 6biCOKUIL ypo-
8€Hb 3HAHUL, YMEHUU U HABbIKOS;

8 6annos - 11-90% % npasuibHeix omeemos — 00CMAMOUYHO
8bICOKULL YPOBEHb 3HAHUU, YMEHUL U HABLIKOG,

5 6annos - 61-70% npasunvrvix 0meemoe — cpeOHuUil YPOBeHb
3HAHUL, YMEHU U HABbIKOS,

1 6anna - 51-60% npasunbubix 0MEemos — HU3KUL ypoeeHs
snanu, ymenuti u nasvikos, 0 6anios - 0-50% npasunvhuix
0mMeeno8 — O4eHb HUKUL YPOBEeHb 3HAHULL, YMEHUL U HAGbl-

K08,

Texylmuii KOHTPOJIb

50 6a10B

DK3aMeH

50 6a10B

Hroro

100 6annoe

Kpurtepuu oueHKH pe3y1bTaToB 00y4eHUs 0 AMCHHUIINHE:

0 — 64 % oT MakcHMalbHO BO3MOXHOW CYMMBI OalJIOB — «HEYIOBIETBOPUTEIBEHO» (HEAOCTATOUHBIN YPOBEHD I
NPOMEXYTOYHOU aTTECTalUK 10 JUCIUILIHHE);
65 — 74 % oT MakCHMMaJbHO BO3MOXKHOW CyMMBI OaJUIOB — «yJOBJIETBOPHUTEIHHO» (IOPOTOBBIH (MHHUMAJIbHBIN)

YPOBEHbB);

75 — 84 % OT MakCUMaJIbHO BO3MOXHOM CyMMBI 0aJllIOB — «XOpOIIO» (CpEeAHUIN YPOBEHB);
85— 100 % oT MakcHMaIbHO BO3MOKHOW CYMMBI 0aJIJIOB — «OTIIMYHOY» (BBICOKUH (MaKCHMallbHBIN) YPOBEHb)

3 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH UHbIE MATEPHAIbl, HEOOX0AUMbIE 1151
OlleHKH 3HAHUI, yMeHH i, HABBIKOB M (WJIM) ONBITA J1eSITeJIbHOCTH, XapaKTePH-
3ylomme npouecc popMupoBaHHUSA KOMIIETEHIMH B X0/1e 0CBOeHHs 00pa3oBa-
TeJbHOI NPOrpaMMbl

3.1 3aganus 11 TeKyLero KOHTPOJIsl ycIeBaeMOCTH

PI'P-1 «JIuHelinas u BEKTOpHAs airedpa

1. BrbuucauTh onpeaenuTenb, UCIOIb3Ys: a) Pa3jIoKEeHHUE M0 2-0i CTpOKe; 0) pa3jioKeHUEe Mo
3-My cTonOITy; B) MEeTO 2PPEKTHBHOTO MOHKEHHS MTOPSIKA.

W == = N

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

2. Haiitu npousBenenust marpunl A-B u B-A u BBISICHUTD, SBISIOTCSA JIM MaTPUIbI IEpECTaHO-
BOUYHBIMU. Y O€IUTHCS, YTO BBIOIHAETCS PABEHCTBO

det (4-B) = det A-det B.
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| 1 7 5 1
A= 1 =2 4 , B= 5 3 1.
3 -5 3 1 2 3

3. Haiiru o6parnyro matpurry C~' aByMs cnoco6aMu: a) MOMOILIBIO IIPUCOEMHEHHON MaTpPH-
1bI; 0) C IIOMONIBIO 3JIEMEHTAPHBIX MPEOOPA30BAHUN CTPOK.

IToka3ath, 4TO BHIIOJIHAETCS paBeHCTBO: A- A =A™ - A=E.

4 3-2 -1

-2 1-4 3
C= .

0 4 1-2

5 0 1-1

4. Jloxa3aThb COBMECTHOCTb CHCTEMBI U peluTh e€: a) mo ¢popmynam Kpamepa; 6) ¢ momorsio
o0paTHOW MaTpHIlbl; B) MeToioM ["aycca.

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

5. MHccnenoBaTh cucteMy Ha COBMECTHOCTh M B CIIy4ae COBMECTHOCTHU PELIUTH €€:

Xl—X2 +2X3+X4 :—5,

2Xq +3Xy +2X3 +5X4 +2X5 =3, 2%y +3Xy + X3 + X4 =5,
a) 9%y + X9 +4X3 =5X4 + X5 =1, 0) — X1 —2, +4%x, =-13,
7X1 —2X2 +2X3 —1OX4 —X5 = —2. 5X1 —X2 +X3 +2X4 :—2’

— X1 + Xy +X3+2X4 =0.
6. Haiitu ob1ee pemeHne CucTeMbl OTHOPOIHBIX yYpaBHeHUH U noctpouts OCP.

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

2Xy — Xy +2X3 +12x,4 +19%5 = 0.

7. JlaHbl BeKTOpBI d = —5Sm —4n, b=3m+67,rae |ﬁ¢|:3, |ﬁ|:5, (ﬁfﬁ):s?”_

Haiitu: a) (—2&+%5j(&+25); 0) npl;(c7+2l;); B) cos(&al;)

14



8. TIlo koopaunaram Touek 4, B u C st yKazaHHBIX BEKTOPOB HAWTH: a) MOYJIb BEKTOpAd |

0) CKaJIIpHOE NPOU3BENECHHE BEKTOPOB & U D ; B) IPOEKIHIO BEKTOpa ¢ Ha BEKTOp d ; T)
KOOpJAMHATBI TOUKU M , AensAUIel 0OTpe30K AB B OTHOILIEHUU 5 : 4.

_

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

9. Jlokasarh, 4TO BEKTOpHI d, b, C 00pa3yioT 0asuc W HAWTH KOOPAMHATHI BEKTOpa d B 3TOM

Oasuce:
52{5943 1}) E:{_?)) 59 2}9 52{27_153}’ 32{79235 4}

10. Mausr BekTOpHI a, b, ¢ . Heobxoanmo: a) BEIYHUCINTE CMEMIAHHOE TPOU3BEIEHHE BEKTOPOB
a,3b,c; 0) HaliTH MOMYJIb BEKTOPHOTO MMPOM3BEACHHS BEKTOPOB 33, 2C ; B) BBIYHCIUTH
CKaIIIPHOE TPOM3BEJICHUE BEKTOPOB b, —4C; T) MpOBEpUTh, OYAYT M KOJUIMHEAPHBI WA

OPTOTOHAJIbHBI b,¢ ; J1) IPOBEPUTH, OYIYT JIM KOMILTAHAPHBI BEKTOPHI d, 2b,3¢.
a=1{2,-3,1}, b={0,1,4}, ¢=1{52,-3}.
11. Jansl Bepmmubl nupamuasl A(3,4,5), B(1,2,1), C(-2,—3,6), D(3,—6,—3) . HaiiTu:
a) mromans rpaaun ACD ;
0) mIoma b CeYSHUsI, TIPOXOIAILETO Yepe3 cepeauny peopa AB u Bepmunbl C u D ;

B) 00beM mupamuasl ABCD |

12. Haiitu coOCTBEHHBIC YMCIIa H COOCTBEHHBIE BEKTOPHI MPEOOpa30BaHMsl, 33laHHOTO B HEKO-
TOpOM Oa3uce MaTpULIei:

4 1 0

A= 1 4 0
-1 1 5
TecrupoBanue

T-1 «JIunetinas anreOpay:

Bonpoc 1. /lana cuctema ypaBHeHHI B MaTpuuHOM BUJie A- X = B . MarpuuHoe penieHue
CHCTEMBI OYJeT:

BapuaHTbl 0TBeTOB: (BbHIOEPHUTE OJIUH NPABHIBHBIN OTBET)

1) X=A1.B; 2) X=A-B; 3) X=B-Al.
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Bomnpoc 2. Panr maTpuisl He UBMEHUTCS, €CIIH. . ... ...
BapuaHTbl 0TBeTOB: (BBIOSPUTE HECKOIHKO MPABUIIHHBIX OTBETOR)
1) TpaHCHOHUPOBATH MATPHILY,
2) BCe 3JIEMEHTHI HEKOTOPOH CTPOKH YMHOXKHTh Ha JieicTBuTeNbHOE yncio A # 0,
3) ydanuTh B MaTPHIIC MPOU3BOJILHYIO CTPOKY,

4) K 3JIeMEHTaM OJIHO# CTPOKH MPUOABUTH COOTBETCTBYIOIIHME 3JIEMEHThI PYroil CTPOKH,
YMHOYKEHHBIE Ha JekcTBUTENbHOE uncno A =0,

Bonpoc 3. Paznoxxenue onpeneauTenst MaTpuiibl A 110 | — Ol cTpoke omnpeaensieTcs Gop-
mysnoii detA= ...

Bnummure npaBUIbLHbINA OTBET:

6 9
Bonpoc 4. Onpenenurens paBeH 0, eciiu @ PaBHO ...
2 20+7

Bnummure npaBUIbLHbINA OTBET:

Bomnpoc 5. Eciu cymiecTByeT MaTpuIia AT+ 9A, to matpuna A
BapuaHTBI 0TBeTOB: (BbIOEpUTE HECKOJIBKO MPABUIBHBIX OTBETOB)

1) siBisieTcs TpanenueBHaHON (pa3mMepa MX N roe M<N),

2) MOXET OBITH TPEYTOJILHOM,

3) MOXET ObITh €AMHUYHOM,

4) siBnsieTcsl KBaJpaTHOM.

2-a 0 2
Bonpoc 6. Marpuna | 0 1 0| sBnsercs BHIPOKIEHHOM, €CIIM YMCIIO & PABHO. ..
2 2 4

Bnuimure npaBuJIbHbINA OTBET:

BOHPOC 7. Pa3zHoCTh MCKAY YHUCJIOM CBOGOI[HLIX 1 0a3UCHBIX INEPEMCHHBIX CUCTEMBI YpaB-
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HEHMI o4 paBHa ...

Bnummure npaBU/ILHBINA OTBET:

8%, —9x, =1
. . 1 2 =4 .
Bomnpoc 8. Cucrema JTMHEMHBIX YpaBHEHUI He UMeeT PEIICHU Mpu

a=....

Bnummre npaBUIbLHBINA OTBET:

5 -1 -1 1 1
Bonpoc 9. Paur matpuer A= 1 0 1 -2 2| pasen.....
-4 1 2 -31

3anumuMTe peuieHne U OTBeET:

Bonpoc 10. Pemnts 01HOPOIHYIO CUCTEMY JIMHEWHBIX yPaBHEHHUH § X, —3X, + 2X; =0,
6X; +7X, —3%X3 =0.

3anummure pelI€cHUE U OTBET:

T-2 «BekropHas anrebpa. AHAINTHYECKAs] TEOMETPUI»

Bonpoc 1. Bexktop @ Ha3bIBaeTCs €MHUYHBIM, €CIIH .....

BapuaHTbl 0TBeTOB: (BbIOEpHUTE OJMH MTPABUILHBIN OTBET)

1) a=1, 2) =1, 3) a=(111).

Bonpoc 2. BekTop, napajuieiabHbli PSAMON, Ha3bIBACTCA .....

BapuaHTbl 0TBeTOB: (BbIOEpPHUTE OJMH MTPABUILHBIN OTBET)
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1) conampaBJICHHBIM, 2) HaMPaBIISIOIINM, 3) HOpMaJIBHBIM.

Bonpoc 3. /Tanbl BEKTOPHI a = i— j— Kub=2i - T+ 3Kk . Torna nuHelHass KOMOMHAIUSA

d+ 3D 3THX BEKTOPOB UMEET BUI. ..

BnummuTe npaBUJILHBINA OTBET:

Bonpoc 4. [Tycts du b — B3aumuO nepnenmkynspHbie eMHUYHbIE BEKTOPHL. Torna

(é — 5)2 PaBHO ...

Bnummre npaBUJILHBIA OTBET:

Bonpoc 5. JIanbl BeKTOpBI 8 = (4, -3, 10) ub= (2,1, 4) , TOTJIa UX BEKTOPHOE TIPOHU3BE/IEC-

aue axb pasno ....

Brnummure npaBU/IbHBIN OTBET:

o X=X y—y z—2
Bonpoc 6. Ypaerenne npsamoit Buta — t==0= . % Ha3BIBaeTCA ...

BapuaHTbl 0TBeTOB: (BBIOSPUTE OJIMH ITPABUILHBIN OTBET)

1) KaHOHUYECKHM, 2) obuum, 3) HOpMaJbHBIM.

Bonpoc 7. YpaBHeHreM npsiMO, EPIIEHANKYIIPHON NpsIMON Y = 2X + 3, sIBIIsIeTCA. ..

BapuaHTBI 0TBeTOB: (BbIOEpUTE OJUH MPABUILHBIA OTBET)

1) 2x—y+1=0, 2) Xx+2y+4=0, 3) x+3y+12=0.

Bonpoc 8. HopmasibHbIl BEKTOp MIIOCKOCTH X + 2Y + Z —15 =0 umeeTr KOOpAUHATHL. . ..

Bnuimure npaBuJIbHbINA OTBET:

Bonpoc 9. Jlans touxu A(0,1) n B(6,~3), re B - cepenmna orpeska AC . Torma Touxa
C mMmeer KOOPAMHATHI .....
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BapuaHTbl 0TBeTOB: (BHIOCPUTE OJIMH MTPABUIILHBIN OTBET)

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

Bonpoc 10. Paccrosnne or touxn  A(L4,—3) 1o mockoctu 4X +3y —127 + 455 =0 pas-

HO .....

BrnummuTe npaBUJILHBINA OTBET:

10.

11.

12.

13.

3.2 3agaHus 1JI NPOMEKYTOYHOM aTTecTallun

DK3aMeH
KouTpoJibHbIEe BOIPOCHI K IK3aMeHY
[lepectanoBku. Teopema 0 yuciae MEPECTaHOBOK M3 N JIEMEHTOB (C J10Ka3aTeNbCTBOM). H-

BCpCUH. YeTHEBIC 1 HCUCTHBIC NEPCCTaHOBKHU.

Ornpenenurenu nopsiaka n. @opMysibl sl BEIUUCICHUS ONpeaeauTenaet 2-r0 U 3-To mopsiji-
KOB.

MuHopbsl U anreOpawyecKkue JOMOJHEHUS JJIEMEHTa MaTpullbl. Teopema o pa3IoKCHHU
OTIPECITUTEIS IT0 CTPOKE WITK CTOOMY ((hopMynrpoBKa).

CBoiicTBa onpeaenuTeIe.
JelicTBus Hax MaTpULAMH.
Omnpenenenue oOpaTHON MaTpullbl. BerBoa hopMybl st BEIUKMCICHHUS] 0OpAaTHOM MaTPHIIBI.

[Toryuenue oOpaTHOM MaTpHULBI C MOMOIIBIO AJIEMEHTapHbIX IpeoOpazoBaHui. CBolicTBa
00paTHOW MaTpHIIbI.

[TonsiTust panra MaTpuibl U 0a3lMCHOrO MUHOpA. MeTojabl HaXO)KJI€HUS M CBOWCTBA paHra
MaTpHIbI.

Cuctembl TUHEWHBIX YpaBHEHHI, OCHOBHbBIE MOHATHA. Teopema Kponekepa-Kanemmu (dop-
MynupoBka). Cxema ucciei0BaHus HEOJTHOPOAHBIX CUCTEM.

Teopema Kpamepa (¢ mgokazarenbcTBOM). MaTpUUHBIH METOJ PEHICHUS CHUCTEM JIMHEHHBIX
YpaBHEHUM.

Meron I"aycca.

CucreMbl OJHOPOJIHBIX JUHEHHBIX ypaBHEHUHN U cXeMa MX HccienoBaHus. OyHIaMeHTalb-
Hasl CUCTeMa PELIeHUH U CTPYKTypa OOIIEero pereHus.

ITonsiTue BekTopa. JInHelHble onepanuu Haj BekTopamHu. IIpoekuns Bekropa Ha ock. CBOii-

CTBa MIPOCKLIUH.
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CxansipHO€ POU3BEAECHNUE BEKTOPOB, €r0 CBOMCTBA. BhIpakeHHEe CKaISIPHOTO MPOU3BEACHUS
4yepe3 KOOpAUHATh COMHOXUTENEe. OCHOBHBIE MPUIOKEHUS.

N

. BektopHoe nmpousBeneHne BEKTOPOB U €ro CBOICTBa. BripaxkeHne BEKTOPHOTO MPOU3BEACHHUS
4yepe3 KOOPAUHATE COMHOXKUTENEe. OCHOBHBIE MPUIIOKEHUS.

3. Cwmemrannoe IMPOU3BCACHUC BEKTOPOB U €I'0 CBOICTBA. BBIpa}KeHI/IC CMCHIAHHOTI'O IIPOU3BEAC-
HHA UCPEC3 KOOPANHATLI coMHokuTenei. OCHOBHEIC IMPUJIIOKCHUA.

4. Jlunennbie mpocTpaHcTBa. [IoHATHE N-MEPHOTO EBKJIMAOBA MPOCTpaHCTBA. JIMHEWHBIC Mpe-
o0pa3oBaHus, UX COOCTBEHHBIE YHCIIa U COOCTBEHHBIE BEKTOPBI.

5. IlpsMas Ha MJIOCKOCTH, pa3iMyHbIE BUABI ypaBHEHUH. PaccTosHMe OT TOYKH 10 HPSIMOM.
B3aumnoe pacronoxenue npsiMbix.

6. IlnockocTs B IIPOCTPAHCTBE, PA3JIMYHBIC BU/IbL ypaBHeHHfI. PaccTosiHrE OT TOUKH J0 IIIIOCKO-
ctu. B3aumHoe PpacCIIOJIOKCHUC MJIIOCKOCTEH.

7. Ilpsmas B mpocTpaHcTBe. PasnnuHble BUIbI ypaBHEHUM. PaccTosiHue oT TOUKM O MPSMOIL.
B3anmHOe pacosokeHue npsmMblX.

8. BsamMHOe pacrionokeHue MPsIMOi U TUIOCKOCTH B MTPOCTPAHCTBE.
9. Dmmunc. BeiBog kaHOHHYECKOTO YpaBHEHHSI. OCHOBHBIC (DOPMYIIEIL.
10. l'unep6ona. BriBog kaHOHUYECKOTO YpaBHEHUsI. OCHOBHBIC ()OPMYIIBI.

11. [Tapabona. BeiBon kaHoHMYECKOTO ypaBHEeHUsI. OCHOBHBIE (POPMYJIBL.

Tunosble JK3aMeHALMOHHBbIE 331a4H
1. MHccnenoBaTh cCTEMY Ha COBMECTHOCTh U B CIIy4a€ COBMECTHOCTH PELIUTH €€:

9X1 +X2 +4X3 —5X4 +X5 :1,

2 -1 7 0

1 3 0 O
2. BwuauciuTh onpeaeuTeNb:

1 -3 6 -1

3 2 0 1

3. laubl BeKTOpHI d =—5m —4n, b=3m+6i,rae |771|:3, |ﬁ|:5’ (ﬁfﬁ):s?ﬁ_

Haiitu: a) (—25+%5j(&+25); 0) npg(c7+2l;); B) COS 5A213

4. Haiitu pacctosnue ot Touku A(1,2,3) no minockoctu 3x+5y-z=7.
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o. Haiitu coGcTBeHHBIC YncIa U COOCTBEHHBIE BEKTOPHI MPEOOPa30BaHMsI, 3aJAHHOTO

4 1 O
B HEKOTOpOM Oasuce MaTpuuei: A = 1 4 0
-1 1 5

21



Jlucr perucrpanuu usmenenuii k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT
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