MUWHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH POCCUIICKOM ®EJIEPAITAN
DeepanbHOE TOCYIAPCTBEHHOE OIOHKETHOE 00pa30BaTeIbHOE YUPESIKACHHE BBICIIETO 00pa30BaHHUs
«TOMCKUI TOCY JAPCTBEHHBIV YHUBEPCUTET CUCTEM YIIPABJIEHUS 1 PAIMODJIEKTPOHUKM»
(TYCVYP)

YTBEPXIAIO
IIpopexTop no yueoHoii padore

ij TUSUR I1. E. Tposin
g ¥ UNIVERSITY <« » 2017 .

JosyrasT NOANHCaE ANEETROHMOA NOANHCED

patwan: 1obofala-52a6-4148-a0f)-5584d3fd4820

PABOYAS ITIPOT'PAMMA YYEB [/ teon asen oo

LEpTHARH

Dadcrearenas: ¢ 19001, 2016 no 15.09.20149

AJITEBPA U TEOMETPUSI
YpoBeHb 0CHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl  OakajaBpuaT
Hanpasnenne(s) noaroroBku (cnenuaiabHoctb) 09.03.04 «IIporpammuas HHXEHEPH»
®opma 00yueHHusl 3a04yHas
®axyabrer 3uB® (3a04HbIi U BedyepHUil PaKyIbTET)
Kadenpa AOMU (xadenpa aBromatuzammu o0padOTKH HHPOpMAITHH)

Kype 1 Cemectp 1,2

Yueonnblii iian Ha6opa 2016 roma m mocJieAyIOUINX JeT.

Pacrlpe)le.nemle paﬁoqero BpEMEHU:

Y N E
& & e 5
Ne Buasl yueOHoii padoThI g g ) =
z z 2 =
=
Q Q =
1. | Jexuun 4 6 10 4acoB
2. | MpakTHYeCKHe 3aHATHS 4 6 10 4acoB
3. | Bcero ayIuToOpHBIX 3aHATHIT 8 12 20 4acoB
4. | CamocrositenbHas pabora cryaentos (CPC) 64 87 151 4acoB
5. | Bcero (0e3 dx3aMeHa) 72 99 171 4acoB
6. | MoaroroBka u caaya ’K3amMeHa / 3a4eTa 9 9 4acoB
7. | O0mas TpyaA0eMKOCTH 12 108 180 4aC0B
(B 32a4€THBIX eTMHUIIAX) 2 3 5 3ET
KonTpoabHsbie padoTsi: 2 cemecTp - 1
3auer He MpeayCMOTPEHO Jdud. 3aueT He NpesycCMOTPEHO
JK3aMeH 2 cemMecTp
Tomck 2017
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokost Ne 289 ot « 23 » 1 2017 1|

Jluer corjiacoBaHmii

PabGouass mporpamma cocraBieHa ¢ yderoMm TpeOoBaHuii @DenepanbHoro [ocymapcTBeHHOTO
oOpasoBarenbHOro craHiapta Bbicmiero obOpazoBanus (PI'OC BO) mo HampaBiaeHHIO MOATOTOBKH
(cneunansHocTn) 09.03.04 «IIporpammuas uHxeHepus», yreepakaeHnoro 12.03.2015r, Ne 229

paccMOTpeHa U yTBep:KJIeHa Ha 3acenanuu kadenpsl «23» saBapst 2017 roga mporokon Ne 289

Pa3paborunku moneHT Kadeapsl MaTeMaTHKU Enbosa T.A.

3aB. xadeapoii kadeapsl MaTEMaTHKH Marasunnukosa A.JL.

PaGouas mporpamma coriiacoBana ¢ (hakyJabTeToM, TPOQHIMPYIOIICH 1 BRITyCKaroIIei kadenpamu
HaIpaBJIEHUs MOATOTOBKU (CMEHUATBLHOCTH).

Hlekan 3uB® Ocunog 1.B.
3aB. MpoPIIMPYIOMIEH U BBITYCKAIOICH
kadenpoiit AOU. Exmnakos 10.I1.
DKCHepThl:

npodeccop kadeapb

MmateMaTuku TYCVYP Ensnos A.A.

METOJIUCT Kadeapbl
AOU TYCYP Konosanosa H.B.

2
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1. Hesn u 3aga4M AMCHUILVIMHBI: II€JBI0 Kypca aiareOpsl M reoMeTpUn sBisieTcss (GOpPMHUPOBAHUE Yy
OyAyIIMX CIEUUAIMCTOB TBEPIABIX TEOPETUYECKHX 3HAHUM B 0O0JACTH COBPEMEHHOW anredphl H
reOMETPHH, HEOOXOAUMBIX AJIi UCIOJIb30BAaHUS B APYIMX MaTeMaTHYECKUX IUCLMIIMHAX, a TAaKXKe B
pELIEHNN pa3IMYHbIX NPUKIATHBIX 3a4a4. Bo BpeMs oOyueHUs CTYAEHT JOJKEH M3YyYUTh: BEKTOPHYIO
anreOpy ¥ aHAJUTUYECKYIO I'€OMETPHUIO, OCHOBBI TEOPMM MATPULl M CHCTEM JIMHEHHBIX YpaBHEHUII;
OCHOBBI JIMHEWHOM anreOphl, BKIOYasl JIMHEWHbIE IPOCTPAHCTBA, €BKJINJOBBI IIPOCTPAHCTBA, JIMHEHHBIE
OIlepaTopsl, KBaJpaTHUHbIE (OPMBI.

2. Mecto mucuumiauHbl B cTtpykrype OIIOII: anreOpa u reoMeTpusi OTHOCUTCS K 0a30BOM 4YacTH
mucturine  (b1.6.11). Jlng w3ydenus kypca aiareOpsl U I€OMETPUHM HEOOXOIMMO TBEpAOC 3HAHHE
cTyaeHTaMu 0a30BOro Kypca MaTeMaTHKH CpeqHel IKoibl. JlaHHBI Kypc NpU3BaH JaTh CTYACHTaM
MaTEeMaTHYeCKUN ammapar, KOTOpbIi OyJeT MCIOJb30BaThCsA B AalbHEHIIEM MPU W3YYEHHH JUCUUIUIMH
0a30BOr0 IUKJIa, a TakXke MpU HU3YYCHHH AUCUUIUIMH TNpOo(eCcCHOHANBHOTO LHUKIA, B Y4eOHO-
HCCIIEIOBATENBCKON M Hay4YHO-HCCIIEA0BaTENbCKOM padoTe.

3. TpebGoBanus K pe3yJibTaTaM OCBOEHUS TUCHHUIIUHBI:

MIPOIIECC U3YyUSHUS JUCIUILUIMHBI HalpaBJieH Ha (JOpMHUPOBAHUE CIICTYIONINX KOMITCTCHIIHIA:

IIK-12  «CnocoOHocTh K ¢opManu3alid B CBOEH MPEAMETHON 001acTh € y4eTOM OrpaHHYEeHUU
HCIOJIb3YEMBIX METOJIOB HCCIICIOBAHUS .

B pe3ynbrare u3yueHus: AUCUUILINHBI CTYIACHT JOJIKEH:

3namp: OCHOBHBIE TMOHATHSI BEKTOPHOW aireOpbl M aHAIUTHUYECKOW T'€OMETPUH, JIMHEHHOM anreOpsl u
o0meit anreOpbl, UCTIONB3YIONIMXCS IPU U3YYEHUH O0IMIETEOPETUYECKUX U CIEIHATBHBIX IUCIUILIAH U B
MH)KEHEPHOW MIPAaKTUKE

Ymemsp: npumMeHATr MaTeMaTHUYECKHWE METOJAbl U BBIYMCIUTENIBHBIE aJTOPUTMbI JJIS  PELICHUS
MPAKTUYECKHX 3a/1a4 U MO0JIb30BAThCS IPU HEOOXOJUMOCTH MaTEMaTHUECKOM JTUTEpaTypoi.

Bnadems: meronaMu pelieHus 3anad aireOppl U T€OMETPUHM, HEOOXOOUMBIX B JalbHEWIIEM IIpU
MIOCTPOCHUH MaTEeMaTHUECKUX MoJiesiel ¥ MPo(heCCHOHANIBHBIX 3a/1a4.
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4. O0beM AUCHMILVINHBI M BUJbI Y4eOHOH padoThl
O6H135{ TPYAOCMKOCTb AUCHUILIMHBI COCTABJIACT

5 3a4YCTHBIX CAMHUII.

Bun yue6HOit paboThI Beero 4acos CemecTphl
1 2
AyauTopHbIe 3aHATHS (BCEro) 20 8 12
Jlekuun 10 4 6
[Tpaktryeckue 3anstus (113) 10 4 6
CamMocTosiTeTbHasi padoTa (Bcero) 151 64 87
ITpopaboTka TeOpeTHUECKOTO MaTepuaa, 40 20 20
CaMOCTOSITETbHOE U3YUYECHHE TEM 34 14 20
Pemenue 3aga4. [1oAr0TOBKA U BHIMOJHEHHE KOHTPOIHHON 77 30 47
paboTsl
Bcero (6e3 sx3amena) 171 72 99
IToaroroBka ¥ cada dK3aMeHa / 3auera 9 9
O061as TpyJ0EeMKOCTh Yac 180 72 108
3auetHbie Exnnuiml TpymoeMKocTH 5 2 3
5. Conep:xkanue QU CHUTITHHBI
5.1. Pa3nesbl JUCHMILIMHBLI U BUABI 3aHATHH
<
B -
No = % E s % S g dopmupyeMsbie
i HammMeHoBaHue pa3zaena AUCIUILTHHBL 2 8= £ 8 5 8 KOMITETEHITHH
= = g g5 0 (OK, IIK)
S ?
Cemectp 1
1. Matpuiibl u 1eicTBUS Hall HUMU. OnpeaenuTend 1 1 14 16 [1K-12
nopsiKa N
2. JluHeiiHbIe IPOCTPAHCTBA M HEKOTOPHIE APYTHe 1 ]1 18 20 IK-12
MaTeMaTHYECKUE CTPYKTYPBI
3. CucTeMbl IHHEHHBIX YpaBHEHUI 1 ]1 14 16 IK-12
4. Anrebpa reoMeTpU4ECKUX BEKTOPOB (BEKTOPHAs 1 )1 18 20 IK-12
anrebpa)
Hroro 3a cemectp 1 4 |4 64 72
Cemectp 2
5. @DyHKINY B TMHEHHBIX IPOCTPAHCTBAX 2 |2 28 32 IK-12
6. [TpunoxeHus TMHEHHON anreOpsl K 3a1a4aM 2 |2 32 36 IK-12
aHanuTuyeckou reomerpuu. Ilpsmas, miIockocTs.
IIpsimasi B IpOCTPAHCTBE.
7. KpuBsle 11 TOBEPXHOCTH BTOPOTO MOPSIKA 2 |2 27 31 IK-12
HWroro 3a cemectp 2 6 6 87 99
Bcero 10 | 10 151 171
4
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5.2. Conep:xkaHue pa3ieioB JMCUUILIAHBI (110 JIEKIUSIM)

Ne | HaumeHoBaHue Tpyno- Popmupyemie
¥ pasIenon CopneprxaHue pas3zienon €MKOCThb KOMIIETCHIIUU
(gac.) (OK, IIK)
Cemectp 1
1. Matpuns! u [onsarue gyncnoBoit Matpuilsl. CrienaabHBIC BUIBI MATPHII. 1 [1K-12
JeficTBus Hax JelicTBus Haj MaTpUIlAMHU U UX cBoifcTBa. [lepecTaHOBKH.
HUMH. ITonstue onpenenurens nopsaka n. CeoiictBa. MuHop u
Omnpenenurenu | anredpandeckoe JONOJIHEHHE. Brruucienue onpeaenurenei.
nopsiika n O6parHas marpuna. PelieHre MaTpu4HbIX ypaBHEHHH
2. Jluneiinsie Omnpenenenre TUHEHHOTO IpocTpancTBa. JInHeliHo 3aBucuMele n | 1 IK-12
MPOCTPaHCTBA | JTMHEHHO HE3aBUCHMBIE CUCTEMBI BEKTOPOB. basuc u
¥ HEKOTOPBIE KoopauHaThl. PaHr Matpuisl. Teopema o 6a3uCHOM MHHOPE.
Ipyrue IIpeobpazoBaHme cHCTEM KOOPANHAT.
MaTeMaTudec-
KHE CTPYKTYpPBI
3. CucreMsl Knaccudukamms cuctem. Pemrenne onpeneeHHBIX CHCTEM. 1 [1K-12
JIMHENHBIX MaTpudHBIH CIOCO0 pemIeHHsI CUCTEM JINHEHHBIX YpaBHEHUI.
YpaBHEHUH Meron Kpamepa, meton 'aycca. Teopema Kponekepa-Kanemnu.
Pemenue HeomnpeneneHHbIX cucteM. OJTHOPOAHBIE CHCTEMBI
JIMHEMHBIX YPABHEHUM.
4. | BekropHas CkansipHble ¥ BEKTOPHBIE BEJINUMHEL. JIMHEHHbIE onepaliuy Haf 1 MK-12
anredpa BEKTOpaMHM U UX cBoicTBa. CKansgpHOE, BEKTOPHOE U CMEIIaHHOe
MIPOU3BEACHUS
Hroro 3a cemectp 1 4
Cemectp 2
5. | OyHkunm B Oynukiun, otodpakeHus. JINHEHHBIH orepaTop M ero MaTpHIla. 2 IK-12
JUHENHBIX OO6nacTh 3HAUYEHUH U paHT JIHHEHHOTO onepaTopa. JleHcTBus Hax
MPOCTPAHCTBAaxX | JIMHEHHbIMU oniepatopaMu. CoOCTBEHHbIE YnCIia 1 COOCTBEHHbIC
BEKTOPBI JIMHEIHOTO oniepaTopa. JInHeliHbIe, OUTHHEHHbBIC 1
KBaJIpaTUuHbIE (POPMBI.
6. IIpunoxenus OcHOBHBIE 3324l aHAIUTHYeCKoH reomerpun. IlonsaTue 2 MK-12
JIMHEIHOU ypaBHEHHUs TUHUM U noBepxHocTu.llonsapHas cuctema
anreOps K KOOpJUHAT. Y paBHEHMsI IPSIMOI1 HA IVIOCKOCTH. Y paBHEHUE
3a7a4am IUIOCKOCTH. PasnuuHblie BUIbI ypaBHEHUS IPSIMOU B
AHAJTUTHYECKOH | MpocTpaHCTBe. B3aumHoe pacnosioxeHue.
TeOMETPHH.
7. | Kpussle u Ommumnc, ranep6ona, napadona. BeIBox X KaHOHUYECKUX 2 [K-12
MOBEPXHOCTH ypaBHeHui. [IprBeseHre ypaBHEHNIT KPUBBIX BTOPOTO MOPSIIKA K
BTOPOTO KaHOHWYeCKOMY Buay. [loBepXHOCTH BTOPOTO MOpsiIKa
nopsJKa
HWroro 3a cemectp 2 6
Bceero 10
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5.3. Paznenbl AMCUMILUIMHBI M MEKIMCUMILUIHHAPHBIE CBSI3HU ¢ 00ecieYnBAIOIMMU (MPeIbITy IMMM)
U ofecneynBaeMbIMU (MOCJIeTYHOIIHMH) IMCHUILIHHAMMA

Ne Haumenopanwue Ne Ne pa3fenoB JaHHOW AMCIUILTHHEI U3 Ta0J.5.1, ISt KOTOPBIX HEOOXOIUMO U3yUCHHE
n/m obecreynBacMbIX obecrneunBarIUX (MPEIbITYNNX) U 00eCIeYNBACMBIX (ITOCICTYFONIUX ) TUCIUILIHH
(mocnexyromux) 1 2 3 4 5 6 7
JUCHIUATLINH
1. | MaremaTtndyeckuii aHamu3 + + + + + + +
2. | Nadopmatuka u + +
MIPOTPaMMHPOBAHHE
3. | BeruncnurensHas + + + +
MaTeMaTHKa
4. | Teopus BeposITHOCTEH 1 + + + + +
MaTeMaTHYeCKas
CTaTUCTHKA
5. Martemaruyeckas JOruKa + + + +
U TEOPUS aJITOPUTMOB
6. | JluckperHas MaTeMaTHka + +
7. | KomnbrorepHas rpaduka | + + + + +
8. | CucreMHBIH aHAIN3 + + + + + +
9. | DkoHOMUKA + + +
10. | OOmias Teopus CHCTEM + + + + + +

5.4. CooTBeTcTBHE KOMIIETEHUM A, GOPMUPYEeMBbIX NPU U3Yy4YeHUH AUCHUILIUHBI, 1 BU0B 3aHATHI

Ilepeuens Bunel 3ansaTuii DOpMBI KOHTPOJIS
KOMITIETCHIIUH it Tp. CPC
[K-12 + + + Konrtponpnas padora. Tect.
OK3aMeH.

JI — nexuus, [p — npaktudeckue u cemunapckue 3ausatus, CPC — camocTosiTenbHasi paboTa cTyAeHTa
6. MeToabl u (popMbl Opranu3anuu 00y4eHust
Texnoaoruun HHTCPAKTUBHOI'0 oﬁyqe}mﬂ MpH pasHbIX (bopMax 3aHATHI B yacax

He npenycmotrpeno PYII

7. JlaGopaTopHbIii IPaKTUKYM He npeaycmorpero PYII

A
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8. IpakTHYecKkue 3aHATHSI (CEMHUHAPBHI)

Ne Ne paznena TemaTrka NpakTHYECKUX 3aHATHI (CEMHUHAPOB) Tpyno- Komnerenuuu OK,
n/n JMCLMIUIAHBI U3 €MKOCTb IK
Tabm. 5.1 (uac.)

Cemectp 1

1. 1 Martpusl 1 ZeWCTBHS HaJ HUMIL. 0,25 [1K-12
Omnpepenurens nopsiaka N. 0,5
OO6partras MmaTpuna. Penienre MaTpuuHBIX YpaBHEHHH. 0,25

2. 2 Panr matpuisl. 0,5 IIK-12
Basuc. KoopamaaTter. @opmynsl mepexona ot ogaoro 6asuca | 0,5
K Apyromy

3. 3 Pemenne onpeneneHABIX CHCTEM. 0,5 [1K-12
Pemenne HeonpeneneHHBIX CHCTEM. 0,25
OnHOpOHBIE CUCTEMBI IMHEHHBIX YPaBHEHUH. 0,25

4. 4 Aunrebpa reomeTpuuecKix BeKkTopoB. CKaispHoe, BeKTopHoe, | 1 IK-12
CMELIaHHOE [TPOU3BEICHUSL.

Hroro 3a cemectp 1 4

Cemectp 2

5. 5 JIuneitHplil onepaTop u ero Matpuna. JlelcTBus Haf 0,5 IK-12
JIMHEIHBIMU OIIEpaTOpPaMH.
CoOcTBeHHBIE YnCia U COOCTBEHHBIE BEKTOPBI. 0,5
[TpuBenenne kBagpaTUIHON (GOPMBI K KAHOHUYHOMY BUILY. 1

6. 6 [psimast Ha TO0CKOCTH. B3arMHOE pacmoIoKeHne PSIMBIX. 0,5 IK-12
T1710CKOCTb. 0,5
[Ipsimas B mpocTpaHcTBe. B3auMHoe pacnionokenue npsiMeix. | 1
B3anmHoe pacrnosioxeHue npsMoi M IIIOCKOCTH

7. 7 Kpusslie BToporo nopsaxa. [IpuBeaeHne ypaBHeHUsI KpUBOH 1,5 MK-12
BTOPOTO MOPsIIKa K KAHOHUYECKOMY BUY.
[ToBepxHOCTH BTOPOTrO MOpSAIKA. 0,5

Hroro 3a cemectp 2 6

Bcero 10
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9. CAMOCTOATEJIbHASA PABOTA

Ta6auna 9.1. — Buasl caMocTosTeNIbHON PabOThI, TPYI0EMKOCTh U (hOPMHUPYEMbIE KOMIIETEHITHH

TpynoemKkocTb, 4 Kontpons
Bunpl camoctosiTenbHON paboThI [lo pa3nenaM IUCHUIIMHBI Bceero OK, IIK BBITIOJIHCHUS
0 BHJT pabotst
1|2 |3 |4 |5 ore”
1. CamocTosiTe/IbHOE H3YyUeHH e 6 8 8 6 6 34 IK-12
TeM:
JluHeitHbIe IPOCTPAHCTRA. 6 6 IK-12
Apudmernueckne mpocTpaHCTBA.
EBKIINIOBEI IMHEHHBIE
HPOCTPAHCTBA.
Aurebpa reoMeTPUIECKHX BEKTOPOB. 8 8 [K-12 KoutposbHas
CxansipHOe, BEKTOPHOE, CMEIITAHHOE pabora
MPOU3BEACHHUSL. Tecr
CHUMMETPUYECKHI OIIEPaTOp 4 4 [K-12 Ox3amen
Jluneiinvle u OunMHENHBIE HOPMBI 4 4 IK-12
IIpamas ra mnockocty. ITmockocTs. 6 6 IK-12
IIpsiMasi B IpOCTpaHCTBE.
KpuBsie 1 mOBEepXHOCTH BTOPOTO 6 6 IK-12
HOpsiIKa.
2. IIpopaboTKa TeOpeTH4ecKOro 6 5 6 3 8 6 6 40 IK-12 KonrponbHas
MaTepuaja pabora
Tect
OK3aMeH
3. [MoaroroBka (peuienue 3aga4y) u 8 7 8 7 116 |16 | 15 77 IK-12 KonrponbHas
BBITIOJIHEHHE KOHTPOJIbHOMI paboTta
padoThI Tect
OK3aMeH
Bcero no pasaeny IMCHMIIJIMHBI 14 118 |14 |18 |28 |32 | 27 151 IK-12
Hroro B 1-M cemecTpe (pazaenbl 14 | 18 | 14 | 18 64 IK-12
1-4)
Hroro B 2-M cemecTpe (pa3aesnbl 5— 28 | 32 | 27 87 IK-12
7
IToaroToBka k 3K3aMeHy 9 [1K-12 Tect
IK3aMeH

9.1. TeMbl KOHTPOJILHBIX PaldoT.

1. OcHOBBI TMHEWHOH anreOpbl U aHATTUTUYECKON T€OMETPHUH.

9.2. BOl'IpOCl)I AJIA MOATOTOBKH K NPAKTUYCCKUM 3aHATUSAM.

Marpuiipl 1 IEUCTBUSI C HUMHU

Onpenenurenyu U X CBOKWCTBA

OOpaTHas MaTpula U pelieHre MaTPUYHBIX YpaBHEHUH
Panr matpuis

JIuHeitHas 3aBUCUMOCTb U HE3aBUCUMOCTb CHCTEM BEKTOPOB
[Tepexon k mpyromy 6asucy

Heomnpenenenusie cuctemsl
OnHOpOAHBIE CUCTEMBI

. AnreOpa reoMeTpUUYECKUX BEKTOPOB

. JInHeHbIe OnepaTophl K UX MATPHUIIBI

©oN DR

el ol el
W N RO

. KBanpatuunsie popmbl

[EEN
N

. [IpsiMast Ha IIOCKOCTH
R
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Mertonbl Kpamepa u ['aycca s penieHust onpeaesieHHbIX CUCTEM

. CoOcTBEeHHBIE YHCIIa U COOCTBEHHBIE BEKTOPA JIMHEWHOTO Omeparopa




15. ITnockocThb

16. [Ipsmast B mpoCTpaHCTBE

17. Kpusble BTOporo nopsiaka
18. TloBepxHOCTH BTOPOTO MOpSAKA

9.3. Bonnpocsl Ha NPpopadoOTKY TeOPeTHYeCKOro MaTepuaJa.

wn e

© ooNo Ok

10.
11.
12.

13.
14.
15.

16.

17.
18.
19.
20.
21.

22.

23.
24,

25.
26.
27.
28.
29.
30.
31.
32.

Marpuiipl 1 I1€MCTBUS C HUMU.

Onpenenurenu MOpsAIKa N U UX CBOMCTBA.

Anrebpanyeckue T0NOJHEHUS U MUHOPBI. CBSA3b MEXKAY HUMU U BBIYMCIICHUE ONPEICTUTENS C
IIOMOLUIBIO PA3JIOKEHUS 110 CTPOKE.

OO6parnas matpuia. Pemenre MaTpuIHbIX ypaBHCHH.

JluneitHoe MpoCTpaHCTBO (ONpeaesieHrue, IPUMEPHI).

JIuHelHo 3aBUCHMbIE U TMHEHHO HE3aBUCUMbIE CUCTEMbI BEKTOPOB.

Panr matpunsl. Teopema o 6a3uCHOM MHHOPE U €€ CIIEICTBUS.

basuc. Koopaunatsl. Teopema 0 eTMHCTBEHHOCTH Pa3JIOKEHUS BEKTOpa 1o Oa3ucy.

CkansipHoe mpousBenenue B R" u ero cBoiictBa. EBkiinaoBel npoctpancTBa. HopmupoBaHHbIe
npocrpancTBa. HepaBenctBo Kowmm - byHsikoBckoro.

[Tepexon ot Ga3uca k 6a3ucy.

[IpeoOpa3oBanue KOOPAMHAT IPH IEPEX0JIE OT OAHOTO 0a3zuca K Jpyromy.

OproroHanbHble U OPTOHOPMUpPOBaHHbIE Oa3uckl. [lepexo OT 0AHOr0 OPTOHOPMUPOBAHHOTO
0a3uca K Ipyromy.

Anrebpa reoMeTpUYECKUX BEKTOPOB.

Pemenue cucrtem n JIMHEHHBIX ypaBHEHUN ¢ n HeusBecTHbIMU. Teopema Kpamepa

Pemienue cucreMm m JIMHEMHBIX YpaBHEHUMM ¢ n Heus3BeCcTHbIMH. Teopema Kponekepa —
Kanemnn.

Cucrempl JTUHEMHBIX OJHOPOAHBIX ypaBHEeHUH. TeopemMa o CBOICTBaX YacTHBIX peLIEHUI
CUCTEM JIMHEMHBIX OAHOPOJAHBIX ypaBHEHUN. DyHIaMEHTalIbHAsA CUCTEMA PELLIECHUN.
CBolicTBa YaCTHBIX PELICHUI CHCTEMBI TMHEHHBIX OJTHOPOAHBIX YPaBHEHU.

JInHenHsbIi onepaTop, €ro MaTpuiia U CBOWCTBA.

JInnelnsbIi onepaTop. TeopeMa CyliecTBOBaHUS U €JUHCTBEHHOCTH.

Cyneprio3nnus TMHEHHBIX OIIEpaTOPOB, €€ CBOMCTBA U MaTPHULIA.

CobcTBeHHbBIE YHMClIa U COOCTBEHHBIE BEKTOPHI JIMHEHHOro omeparopa. Mx cpolictBa. Bun
MaTpHIbl JINHEHHOT 0 onepaTopa B 6a3uce u3 COOCTBEHHBIX BEKTOPOB.

CoOcTBeHHbIE 4YHMCIa W COOCTBEHHBbIE BEKTOpPbI JMHEHOro omepatopa. Haxoxnaenue
COOCTBEHHBIX YUCEN U COOCTBEHHBIX BEKTOPOB I KOHEUHOMEPHOT'O JIMHEHHOTO OIeparopa.
JIuneiinble 1 OUIMHENHHbIE HOPMBI.

KBagpatuunbsie Qopmbl. [lonoXHUTENBHO M OTPULATENBHO ONpEACTICHHbIE KBaJpaTHUYHbIE
¢dopmel. Kpurtepuii CunbBectepa.

KBangpatuunsie ¢popmbl. [IpuBeenne kBaapaTuaHON (GOPMBI K TITaBHBIM OCSIM.

Kpussie n noBepxnoctr. KpuBoamHenHbIe CUCTEMBI KOOPIUHAT.

[IpsiMasd Ha MIIOCKOCTH.

ITnockocTs.

IIpsiMas B mpoCcTpaHCTBeE.

Kpussie BTOporo nopsaka.

IToBepxHOCTH BTOPOTO MOPSAIAKA.

[IpuBeneHne KpUBBIX BTOPOIO MOPSAAKAa K KAHOHUYECKOMY BH]TY.

10. IIpumepHas TeMaTHKA KypPCOBBIX IIPOEKTOB (PadoT) He npenycMotperno PYII

11. PeiiTuHroBasi cucTemMa JIJisi OlleHKH YCIEeBAEMOCTH CTYIEHTOB HE MPETYCMOTPEHO
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12. YueOHO-MeTOAMYEeCKOe U HH(POPMALIMOHHOE o0ecnevyeHre JUCHMIITTHHbI

12.1 OcHoBHas jJJuUTEpaTYpA.

1. bexnemumera, JI.A. COOpHUK 3a/1a4 110 aHAIUTUYECKOW TEOMETPUH U JIMHEHHOM anredpe
[DnexTpoHHEI pecypc] : yueoHOe mocooue / JI.A. bexnemumera, /[.B. beknemumies, A.1O. [letposud [u
ap.]. — Dnekrpon. gan. — CII6. : Jlanp, 2016. — 496 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=72575

2. bexnemumies, /I.B. Kypc aHanmuTryeckoi reOMeTprr U JTMHEHHOM anreOphl [ DIEKTPOHHBIN pecypc] :
yueOHHK. — DnekTpoH. nan. — CII6. : Jlanp, 2015. — 445 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=58162

3. MarasunnukoB JI.M. Beicmas maremaruka I. [IpakTukym mo JuHeHHON anreOpe W aHAIUTHYECKON
reometpun: Yuebnoe mnocobue / JL.U. Marasunauko, A.JI. MarasunHukoBa; MUHHCTEPCTBO
obOpazoBanus Poccuiickoit denepamyu, TOMCKHIA TOCYIapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U
pamuosnekTponuku. - Tomck : TYCYP, 2007. - 162 c¢. Dx3eMusipoB B OuOIHOTEKE
TYCVYPa: Jx3emnsipsl Beero:97.

4. Tpockypsikos, M.B. CoopHEK 337124 110 TUHEHHOH anreOpe [ DIeKTpoHHBIN pecypc] : yueOHoe
nocobue. — DnektpoH. aan. — CII6. : Jlans, 2010. — 476 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=529

12.2 lonoiHuTE IBHAS JIMTEPATypA.

1. Byrpos f1.C. Breicmias maremartuka: yueOHuk s By3os: B 3 1./ S.C. byrpos, C.M. Hukonbckuii; pea.
B.A. CagoBamumii. T. 1: DnemMeHTHl JMHEWHOH anreOphl M aHATUTHYECKON TeOMETpUH.- 8- W31,
crepeotHil. - M.: JIpoda, 2006. - 284[4] c. Ik3eMmsapsbI Beero:31 sk3.

2. MarasunnukoB JI.W. Beiciias matemaruka. JInneliHas anreOpa v aHATUTHYECKAs TEOMETPHS: yueOHOe
nocobue / JL.U. Marasunnukos, A.Jl. MarasunHukoBa; MuHHCcTepcTBO 0oOpazoBaHust Poccuiickoit
Oenepanun (M.), ToMckuil TOCYIapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS W PATUOIICKTPOHUKH
(Tomck). - Tomck: TMIJJIO, 2003. - 176 c¢. Ix3emmaspbl Beero: 179 sk3.

3. ITucemennsiit I.T. KoHciekT jeknumii Mo BBICIIEH MaTeMaTHKE: TOJIHBIN Kypc. — 95-€ u3f, - M.: Aiipuc-
IIpecc, 2007. - 602 c. Ik3eMIIIAPHI BCEro:7 dK3.

12.3 YuyeOHO-MeTOANMYECKHE [TOCOOHUS.

12.3.1 O0s3aTesibHbIE Y4eOHO-MeTOAUYECKHE OCOOHS.

1. MarasunnukoB JL.U. Breiciias maremaruka I. IIpakTukym mo jguHeWHON anreOpe M aHaIMTUYECKOH
reomerpun: YueOHoe mocobume / JLW. MarazunaukoB, A.JI. MarasuHHukoBa, MUHHCTEPCTBO
obpazoBanus Poccuiickoit @enepanun, ToMckuii TOCyJapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U
paauosnektponuku. - Tomck : TYCVYP, 2007. - 162 c. DOx3emmisipoB B Oubnmuoreke
TYCYPa: Dx3emmiasipsl Bcero:97.

12.3.2 YueOHO-MeTOANYECKHE TOCOOHS VISl JINL ¢ OTPAHNYCHHBIMH BO3MOKHOCTSIMH 310POBbSI

Y4eOHo-MeToInYEeCKHEe MaTepualbl JAJIsl CAMOCTOSTENIbHOM U ayTMTOPHOM paboThl 00ydarOIIUXCs
U3 YMCia MHBAIKOB IPEIOCTABISAIOTCS B pOpMax, aAalTUPOBAHHBIX K OTPAaHUYEHUSIM HUX 3/10pPOBbS U

BOCHpUATHS UH(OPMALIUH.
10
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http://e.lanbook.com/books/element.php?pl1_id=72575
http://e.lanbook.com/books/element.php?pl1_id=58162
http://e.lanbook.com/books/element.php?pl1_id=529

JUJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHHs
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
- B IICUYaTHON (OpME YBETUUEHHBIM HIPUPTOM.
JI1s1 1ML ¢ HAPpYLIEHUSIMM CJIyXa:
- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;
- B I€4aTHOM dopme.
JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM ONIOPHO-ABUIATEIbHOIO0 anmapara:
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
- B [IEYaTHOU (opme.

12.4 ba3bl 1aHHBIX, HH()OPMAIMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI H TPedyemMoe
NporpaMMHoe odecrneyeHmne

Ccpuiki ¢ caiita kadepbl HA MATEeMaTHYECKHE PECYPChI U OH-JaiH TpeHaXEPBI. CUCTEMBI
nporpammupoBanus Mathcad, Matlab, Maple. Cucrema mucranunonnoro oopazoBanust MOODLE st
COIIPOBOX/ICHUS CAMOCTOSITEIIEHON padOThI CTYICHTOB (METOIMUYECKHE MAaTEPUAIIbl: TEKCTOBBIC, ay/IHO U
BU1e0(aiiibl, MHIUBHUYAJIbHBIC 3aJaHNUsI, TECTHI U T.]I1.).

13 MarepuajJbHO-TeXHHUYECKOe 00ecredeHue 1 CIUTINHbI
13.1 O61ue TpedOBaHUA K MATEPHAIbHO-TEXHHYECKOMY 00ecredeHN 0 U CUUTILTHHBI

JUia  npoBeneHHs 3aHATHH  JIEKIMOHHOIO THINA, TPYNNOBBIX M HHIMBHAYAJIbHBIX
KOHCYJbTALMI, TEKYLero KOHTPOJIA H MNPOMEXKYTOYHON AaTTecTallMM UCIONb3yeTcsa ydeOHas
ayaAMTOpUs, C KOJMYECTBOM I1OCAIOUHBIX MECT He MeHee 22-24, o0opyaoBaHHas JOCKON M CTaHIapTHON
yuebHoll Mebenbio. VIMEroTcst HarisiiHble TOCcOOMsl B BUIE NMPE3CHTAIM IO JICKIIMOHHBIM pa3/ienaM
JUCLIUIUINHBL.

Jliig npoBesieHUs] MPAKTHYeCKUX (CEeMUHAPCKHUX) 3aHATHH HCIIOJIb3yeTCsl yueOHast ayJuTopus, C
KOJMYECTBOM IIOCAIOYHBIX MeCT He MeHee 22-24, obopydoBaHHas JOCKOW M CTaHIApTHON ydeOHOM
MeOenbo.

13.2 MarepuajbHO-TeXHHYECKOe o0ecnevyeHre UCHHUIUVIMHBI IS JIMI € OrpaHUYeHHBIMH
BO3MOKHOCTSIMH 310POBbSI

OcBoenne auciumuHbl Tuiiamu ¢ OB3 ocymiecTBisieTcss ¢ MCMONB30BaHUEM CPENICTB OOYUSHHS
OOLIEr0 U CHEMHAITBHOTO HAa3HAYECHUS.

I[Ipu oOy4eHHMH CTYJEHTOB € HAPYWIEHUAIMH CJIyXa TPeAyCMOTPEHO  HCIOIb30BaHUE
3BYKOYCHJIMBAIOIIECH anmaparypbl, MYJIbTUMEIUUHBIX CPEIICTB M JAPYTUX TEXHUYECKUX CPEICTB MpUEMa-
nepefayn yueOoHoi nHpopmalmy B JOCTYIMHBIX (GopMax Ajsl CTYJCHTOB ¢ HAPYIICHUSAMH CITyXa, MOOUIILHON
CUCTEMBbI OOYYeHHUs JIsi CTYJIEHTOB C WHBAJIHMIHOCTHIO, TOPTATUBHON WHIYKIIMOHHOW CHCTEMBI. YueOHast
ayauTopusi, B KOTOpPOM OOydaroTCsl CTYAEHTHl C HapyIIEHHEM CiyXa, 00OpyJOBaHa KOMIIBIOTEPHOI
TEXHUKOMU, ayTMOTEXHUKOW, BUJICOTEXHUKOM, JIEKTPOHHOU JOCKOU, MyJIbTUMETMIMHOW CUCTEMOI.

IIpu oOyuyeHHH CTYAEHTOB € HApPYLIEHMSIMH 3PeHMsIMH IPEIyCMOTPEHO HCIOJIb30BaHHE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUSIX BO3MOKHOCTU MPOCMOTpPA yIAJICHHBIX OOBEKTOB (HApUMep, TEKCTa
Ha JIOCKE WJIM CJIaii/ia Ha 9KpaHe) MPH MOMOIIY BUICOYBEIMUUTENEH I YAATIEHHOTO IPOCMOTpA.

[Ipu oOyyeHMH CTYIEHTOB € HAPYLIEHUSIMH ONOPHO-ABHMIaTe/JILHOI0 aNNapara HCIOIb3YIOTCS
allbTepHAaTUBHBIE YCTpOiicTBa BBOJAAa MH(GOPMAIMKM M Jpyrue TEXHUYECKHE CPEICTBAa IpHeMa-Tiepeaadn
yueOHOIl MH(pOpPMaLUU B JOCTYNHBIX (opMax Ajsl CTYAEHTOB C HApyIICHUSIMU ONOPHO-IBUTATEILHOTO
anmnapara, MOOMJIbHOM CHCTeMbl 00y4EHHs IS JTF0JIEH ¢ MHBAJIMTHOCTBIO.

14 ®oH OLIEHOYHBIX CPECTB M METOAMYECKHE PEKOMEHIAUM 110 OPTaHU3ANUM U3YYEeHU S
AMCLHUIINHBI
14.1 OcHoBHbIe TPeOOBaHUA K (POHTY OLIEHOYHBIX CPEJACTB M METOAMYECKHE PEKOMEH AN

@OHJ OLEHOYHBIX CPEICTB M THUIIOBBIE KOHTPOJIBHBIE 3aJaHUs, HCIIOJIb3YyEMBIE I OLEHKHU
c(hOPMHUPOBAHHOCTH M OCBOCHHUS 3aKPEIUICHHBIX 32 JUCIUIUIMHON KOMIIETCHIIMA TPHU MPOBEICHUU
TEKYIIeH, MPOMEXKYTOUYHON arTecTaluy M0 AWCHUIIIMHE TPUBEICH B MPUIOKEHHH K padodeid
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porpaMme.

14.2 Tpe6oBanusi K (POHAY OLIEHOYHBIX CPEICTB IJIsl JHI ¢ OTPAHUYECHHBIMHI BO3MOKHOCTAMM

310POBbA

ﬂJISI CTYACHTOB C OIrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbS NMPCAYCMOTPCHBI JOIMOJIHUTCIILHBIC

OLICHOYHBIC CPEACTBA,

MEPECUYCHb KOTOPBIX YKA3aH B Ta6J'II/IHe.

Taﬁ.lmua 14 — I[OHOJ'[HI/ITGJILHLIC CpeacTrBa ONCHUBAHUA TJIA CTYACHTOB ¢ UHBAJIUIHOCTBIO

Karteropuu cryaeHToB

Buap! 10nmoJHUTETbHBIX OLIEHOYHBIX CPEACTB

@DopMbI KOHTPOJISI U OLIEHKH
pe3yabTATOB 00YUYeHusl

C HapyIlIeHUsAMH clTyXa

TecTsl, MICEMEHHBIE CAMOCTOSTENBHBIC Pa0OTHI,
BONIPOCHI K 3a4€Ty, KOHTPOJIbHBIE paOOTHI

[Mpenmy1iecTBEHHO MUChMEHHAsI
MpOBEpKa

C HapyleHUsIMHA
3peHUS

CobecenoBaHue 10 BOIIpOCaM K 3a4€Ty, OIpocC 1o
TCPMHUHAM

[IpeumyiiecTBEHHO yCTHAS
MpoBepKa (MHIUBUIYAIBEHO)

C HapymeHusIMHU
OIIOPHO-/IBUTATEIBHOTO

Perrenue qucTaHIIMOHHBIX TECTOB, KOHTPOJIBHBIC
paboTHI, MICHMEHHBIC CAMOCTOATEIBLHEIC PA0OTHI,

[IpenmytiecTBeHHO

JTUCTAHIIHOHHBEIMU METOJAMU

armapara BOIIPOCEI K 3a4CTy

[Ipenmy1IecTBEHHO MTPOBEPKa
METOJaMH, UCXOAS U3 COCTOSHHUS
oOydJaromerocss Ha MOMEHT
MPOBEPKH

C orpaHMYCHUSMH IO
00IIEME TUIIMHCKUM
MMOKA3aHUAM

TecThl, TICEMEHHBIE CAMOCTOSITEIbHBIE PA0OTHI,
BOIIPOCHI K 3a4€Ty, KOHTPOJIbHBIE pabOThI, YCTHEIC
OTBETHI

14.3 MeToan4yeckue peKOMeHIAIMH 10 OLEHOYHBIM CPeICTBAM ISl JIMII ¢ OTPAHHYEHHBIMU
BO3MOKHOCTSIMH 310POBbS

Hua crynenroB ¢ OB3 mpenycmarpuBaercst AocTynHas (opma NpeaocTaBiIeHUs 3aJaHUi
OLIEHOYHBIX CPEJCTB, @ UMEHHO:

B IIEYaTHOH (opme;
B TIe4aTHON (OpMeE ¢ YBEITMICHHBIM HIPUPTOM;
B (hOopMe 3JEKTPOHHOTO JOKYMEHTA;
METOJIOM YTCHHSI ACCHCTEHTOM 3aJJaHuUs BCIYX;
® [PEIOCTABJICHHUE 33JaHMUS C UCIIOIB30BAHUEM CYPIOIIEPEBO/IA.

CTyseHTaM C MHBAJIHIHOCTHIO YBEIMYMBACTCS BPEMS Ha IMOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIC
BOITPOCHI. IL]'[?I TaKUX CTYACHTOB IMPECAYCMATPUBACTCA AOCTYIIHAA (1)opMa mpeaoCTaBJICHUA OTBETOB HaA
3aJ]aHusl, @ UMEHHO:

MUCbMEHHO Ha Oymare;
HabOp OTBETOB HAa KOMIIBIOTEPE;
Ha0Op OTBETOB € UCIOJIb30BAHUEM YCIYT ACCUCTEHTA;
® [Ipe/ICTaBJIEHUE OTBETOB YCTHO.
[Ipouenypa olieHUBaHMS PE3yJIbTATOB OOYYEHHS WMHBAJIMJIOB MO JAUCLUIUIMHE MpPEAyCMaTpUBAET
npenocraBieHue uHpopManuu B (opmax, aJanTUPOBAaHHBIX K OrPAaHUYEHUSIM UX 3J0pPOBbS U
BOCTIPUATHS UHPOPMALIUU:

JI1s1 M1 ¢ HApyLIeHUsIMM 3PeHHUs
- B (hOpMe DIEKTPOHHOTO TOKYMEHTA;
- B [I€YaTHOHN (popMe YBETUUECHHBIM IIPUPTOM.
JI1s1 1M1 ¢ HAPYUIEHUSIMH CJIyXa:
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
- B IIeYaTHOM (opme.
JIJ1s1 1M1 ¢ HAPYLIEHUSIMU OTIOPHO-IBUTaTeJIbHOI0 annapara:
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
- B MI€YaTHOH opme.
ITpu HeoOxoaumocTH Ui OOYYAlOMIMXCS C HMHBAJIMIHOCTBIO MpOIenypa OLEHUBAHUS
00y4YeHHS MOXKET MTPOBOIUTHCS B HECKOIBKO ITAIOB.

pe3ynbTaTOB
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[Tpunoxxenue k paboueli mporpamme
®denepallbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE BHICIIETO 00pa30BaHUS

«TOMCKHI TOCYJAPCTBEHHbIII YHUBEPCUTET CUCTEM YIIPABJIEHUS U PAJIMODJIEKTPOHUKI»
(TYCYP)
YTBEPXJAIO
IIpopekTop no y4yedHoii padore
II. E. Tposin
«_» 2017 .

POH/J OHEHOYHBLIX CPEJICTB I1O YYEBHOM JUCIUIIVIMHE
AJITEBPA M TEOMETPUS

YpoBeHb 0CHOBHOI1 00pa30oBaTe/ILHONM NPOrpaMMbl  0akajaaBpHuaT
Hanpasaenune noaroropku 09.03.04 IMPOI'PAMMHAS MHXXEHEPUA

®opma o0yueHuss 3a0yHas

®akyabrer 3uB® (3a0uHblil U BeyepHuil pakyabTeT)
Kadenpa AOMU (xadenpa aBromatusanmu 00pabOTKH HHGOPMAIHH)
Kype 1 Cemectp 1,2

YueOHblii nu1an Hatopa 2016 roaa u mocJeaylOmuX JeT.

3ader HE NpeayCMOTpPEH JAud. 3aueT He NpenycMOTpPEH
JK3aMeH 2 ceMecTp

Tomck 2017
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1 Bgeenenue

®onp onenounsix cpencts (GOC) sBnseTcs: NMpUIoKeHHEM K paboyeil mporpaMme
TUCHUIUIMHBL  (TIPaKTUKM) MW TPEJCTaBisieT CcoOOM  COBOKYNMHOCTh  KOHTPOJBHO-
M3MEPUTENIbHBIX MaTEPHUAIOB (TUIIOBBIC 3a/1a4M (3a/1aHus1), KOHTPOJIbHBIE PAOOTHI, TECTHI U
Ip.) W METOAOB HX HCIOJb30BAHMS, IPEIHA3HAYEHHBIX JJII M3MEPEHUs YpPOBHSA
JOCTHXKEHUS CTYACHTOM YCTaHOBJICHHBIX PE3YJIbTaTOB OOYUEHHS.

®OC no pucuMIuiHE (MPAaKTUKE) WCHOJIB3YETCS MpPU NPOBEACHUU TEKYIETO
KOHTPOJISI yCIIEBAEMOCTH U MMPOMEXKYTOUHON aTTECTAI[UU CTYICHTOB.

[lepedyeHb 3aKperuIEHHBIX 332 NUCHMIUIMHON (ITPAKTUKON) KOMIETCHIIMI MPUBEIACH B
Tabnuie 1.

Tabmuna 1 — IepedyeHb 3aKpenieHHbIX 32 TUCHUIINHON KOMITeTeH N

D®opMyIHPOBKA Jtanbl GOpMHUPOBAHUSA
Kon
KOMIIeTeH UM KOMIIeTeH UM
IK-12 Cnioco6HOCTh K | JloJIsKeH 3HATh OCHOBHBIC TOHATHUS | Omue

dbopmanuzanii B CBOEH | BEKTOPHOM  aireOpbl, JIUHEHHOM xapak
npeaMEeTHOW  00JacTu Cc | anreOpsl u AHAJIUTUYECKOUN
y4ETOM OTPAHUYEHUN | TEOMETPUU, HCHOJIB3YIOIIUXCA Mpu | TEPUC
HCIIOJIB3YEMBIX METOJIOB | M3YYCHHU OOIETEOPETUUECKUX M —
VCCIICIOBAHMS. CHEUHUAIBHBIX JUCLHMUIUIMH W TMpHU

dbopmanuzanuu NpoPecCHOHAIBHBIX | MOKa3
3aJlay B MHKEHEPHOU MTPAKTHUKE.

arese
JoskeH yMeThb ITPOBOJAUTH

GopManu3anu0o MCXOMHON 3amaum | B U
IUIL TIOCTPOEHHUS MaTeMaTHYeCKOM KpuT
MOJIETN u IPUMEHSTH

MaTeMaTUYECKUE METO/IBI u| epue
BBIYMCIIMTENLHBIE AITOPUTMBI ISt s

peueHus MNPaKTUYECKUX 3agady U
MIOJIb30BaThCS IIPHU HEOOXOIUMOCTH OLICH
MAaTEMATUYECKOU JIMTEPATYPOH.

WBaH
Jomxen BJIaJIeTh METOJaMU
pemeHuss  3amad  anredpel U us
reOMETPUU HEOOXOIUMBIX B
Tpu, A KOMII

nanpHelmeM mnpu  hopmanu3anuu
npodeCCUOHANIBHBIX ~ 3ada4  JJisg | CTCH
MTOCTPOCHUS MaTEeMaTHICCKUX

. 005051
MOJEIIEH.

Ha
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BCEX ATanax MpUBEJEHbI B TAOIHIIE 2.

Tabnuna 2 — O0mme XapakTepUCTUKYU NOKAa3aTes el H KPUTepUeB OlleHUBAHUS
KOMIIETEHIMH 110 3TANaM

IToxa3aTenu n
3HaTh YMmeTh Baagers
KpUTEepuMn
Kontponupyer
O06nagaeT auana3oHOM POIHPY
O6nagaeT CHCTEMHBIMH DAKTHICCKIX BBITIOJTHAEM YO
0 U TIyOOKUMH 3HAHUSIMH partit paboty,  TPOBOIUT
TWHHO B Ipeleniax u3ydyaeMou YMCHUH,  TpeOyeMBIX OLICHKY
(BBICOKHIA JTUCLIUIUTHHBI c | A PasBHTHA | oNHeH O
YPOBEHB) IMOHUMaHHUEM IpaHuIl TBOPHCCKHX - pCUICHHH, paboThI,
abcTparupoBaHus
MIPUMEHUMOCTH MOTUDHUIHPYET
npobaem
3Tamnbl paboThl
OO0iamaeT 3HAaHUIMHI
o OOiramaeT Auana3oHOM
OCHOBHBIX ITOHATHH Ha Omnepupyer
. MPAKTHYECKHUX
Xopomo YPOBHE OIIPEACIICHUN U . OCHOBHBIMH
(0a3oBbIN B3aMMOCBSI3EH MEX Ty YMEHHUH,  TpeOyeMbIX METOaMU  PEICHUS
HIMH B TIPEIENax JUISL PELICHUST TUITOBBIX samau H
YPOBeHb) P 3a1ad C 9JIEMEHTaMHU .
M3ydaeMoun HCCIIEIOBAHUI
[ HCCIIEIOBAHUS
Obnanact sHaHUAMHU O0nazaeT OCHOBHBIMHU
YIOBJIETBOPHUT | ocHOBHBIX OHATHI Ha MeHsﬂMH PaGotaer npu
€JIbHO YPOBHE Ha3BaHUI U i]pe 6yeMLni/m . IPSIMOM
i 0003HaYCHHI HaOJII0IeHU N
(moporonnIi aJITOPUTMOB ’emeHI/m BBITIOTIHCHHA  HPOCTBIX I/IKOHTIIOJ'IG
YPOBeHE) TI/IHOI])SBIX 3a)11'3111 THTTOBBIX 3aAa1 ’

2 Peanusanua KoMIeTeHIHI

1 Komnerenmus IK-12

IIK-12: cnocoGHOCTh K (opManIM3alliii B CBOCH MPEAMETHOW OOJACTH C Y4ETOM

Ol“paHI/I‘-IeHI/Iﬁ HCITOJIb3YCMbIX MCTOIOB NUCCIICAOBAHN.

st hopmMupoBaHUs KOMITETEHIIMA HEOOXOJUMO OCYIECTBUTH Psijl ATANOB. DTarbl

@OpMHpOBaHI/IH KOMIICTCHOWH, IIPUMCHACMBIC IJII OTOr0 BHULI 3aHATUN U HCIIOJIB3YCEMBbIC

Cpe/ICTBa OIICHUBAHMS IIPEACTABICHBI B Ta0HIE 3.

Tabauua 3 — Itanbl GOpMUPOBAHNSA KOMIIETEHIIMU U MCIIOJIb3yeMble CPeICcTBa

OLlCHUBaHUMA

1. CocraB

3HAThH

YMerh

Baagern
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Conep:xanue
TANOB

3HaeT OCHOBHbIE
MOHSTHUSI BEKTOPHOM
anreopol, JIMHEHHOM
anreOpsl U
AHAJIMTUYECKOMN
reOMeTpUH,
UCIIOJIL3YIOIIUXCS TIPU
HU3y4YECHUH
O0IIETEOPETUYECKUX H
CHeIHabHBIX
JTUCIUILIAH U TIPU
dhopmanm3zanuu
npodeccnoHaTbHBIX
3a/1a4 B UHXKEHEPHOI
MIPAKTUKE

MIPOBOJIUTH
(bopmanuzanuo
UCXOIHOM 3a1a4yu Il
MIOCTPOEHUS
MaTeMaTU4eCKOMN
MOJICJIA U IPUMEHSITh
MaTeMaTU4eCKHe
METOJIBI U
BBIYMCIUTENbHEIE
ITOPUTMBI JJIs
pereHus
MPAKTUYECKHUX 3a/1a4 U
MOJIH30BaThCS MPHU
HEOOXOAUMOCTHU
MaTeMaTU4eCKOH
JUTEPATYPOU

METOJIaMU PEIICHUS
3a/1a4 areOpsl U
TCOMETPUH,
HEe0OXOINMBIX B
JalbHENIIEM TIPH
dbopmanuzanuu
pohecCHOHATBEHBIX
3a/1a4 IS OCTPOCHUS
MaTeMaTUYECKUX
MoJeen

Buabl 3aHaTH

o Jlekuuu;
e [IpakTuueckue
3aHATUS;

e (CamocrogTenbHas
paboTa CTyICHTOB;
e KoHcynbranuu

e IIpakTuueckue
3aHSTHS,

e (CamocrosTenbHas
paboTa CTyIeHTOB;

e KoHcynpranuu

e IIpakTnyeckue
3aHATUS;

o (CamocrogTeiabHas
paboTa CTyIeHTOB;

e KoHcynpraunun

HUcnoab3yembie
cpeacTsa
OLICHMBAHUA

e Tecr,
e KoHTposbHas
pabora;

e DK3aMeH

e KouTposbHas
pabora;
e DK3aMeH

e KoHTtponbHas
pabora;
e DK3aMeH

@opmMynUMpOBKA TOKA3aTENIE W KPUTEPHUEB OLICHUBAHUS JAHHOW KOMIIETCHIIUU

npuBecHa B TabmuIe 4.

Tabauna 2 — [loka3aTejim 1 KPUTEPHUH OLIEHUBAHMS KOMIIETEHIIMH HA 3Tanax

IToxka3aTenu
3HaTh YMmerhb Baagerns
U KPUTEPUH
pacKpbIBaeT CBOOOHO e CBOOOIHO ONEpPUpPYET
CYIIHOCTDH MIPUMCEHACT METO/bI METOdaMH
MaAaTEMATHUUYCCKHUX peuicHud 3a1a4 B 1/13yqaeM0171
HOHHTHﬁ, MpoBOAUT HC3HAKOMBIX JUCHUITIINHBI,
OT JIMYHO HX XapaKTCPUCTHUKY, CUTYyaluAX, ° OpTraHu3yecT
o AHAJIU3UPYET CBA3U YMEET KOJIJICKTUBHOC
(BI)ICOKHH Me>1<)1y paSJ'II/I'-IHBIMI/I MaAaTCMaATHUYCCKHN BBITIOJIHCHUC pa6OTI)I,
yPOBeHb) MaAaTCMAaTUUYCCKUMU IIOKa3aTh U SanaPI/IBaIOH_[Cﬁ
TTOHATHSIMH, apryMEeHTHPOBAHO A3y4aeMYIO
O6OCHOBBIBE[€T J0Ka3aTh IOJIOXKCHU S AUCHUIIIINHY,
BEIOOD HA3y4aeMon e CcBOOOIHO BIIaAEET
MaTeMaTUYICCKOTO JOUCIHUIIJIINHBI 1 Pa3sHBIMU CHOCO6aMI/I

1A
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MeToa, TUIaH, TaIbl

(dhopman3oBarh

MMpEaACTaBICHUA U

peLIeHHs 3a/1a4H; pEAIbHYIO 3a7a4y dbopmanuzanum
dhopmanuzyer JUTA IOCTPOCHUS €€ MareMaTH4ecKon
MOCTaBJIECHHYIO MaTeMaTu4eCKOU uH(popMaIuu.
3a7a4y JJist MOJICIIH.
MOCTPOCHUS
MareMaTuyecKoi
MOJIEIIN.
JIaeT ONPEACIICHUS
o KPUTHUYECKHU

OCHOBHBIX ITOHATUU

CIoCO0OCH pa3IuiHTh OCMBICIINBAET
Y PUBOJIUAT

CTaHJIapTHbIC U MOJTYyYCHHbBIEC 3HAHUS;
MPUMEPBI UX p 5

HOBBIE CUTYAIIUU IIPU
NPUMEHEHHS; yal o) Croco0eH padoTarh B

IIOHHUMACT CBA3U

dhopmanuzanuu u

KOJIJICKTUBE, 3aa41

SIICHUH 33]1a4; KOTOPOTO
Xopouro MEXy pasInuHbIMU p AdL P
- ) yMeeT KOPPEKTHO 3aTparuBaroT
(0a3oBbIN HOHATUSIMH;
ADEVMEHTIHOVET BBIpAXKaTh U3y4aeMyo
YPOBEHbD) prym 4 apryMEeHTHPOBAHO JACIUTLINHY,
BBIOOp MeTOa
000CHOBBIBATh BJIAJICET CIIOCO0aMu
dbopManu3anum u
. TTOJIOXKEHUS NPECTABICHUS U
peleHs 3a]1a4u; N
n3y4aeMoin dbopManH3aum
COCTaBIISICT TUIaH .
JTUCITUTUIAHBI. MareMaTu4ecKom
dhopManu3anum u
uH(popMaIuu.
peILIeHHMS 3a]1a49H.
BOCITPOU3BOIUT yMeeT MPUMCHSITh MOJICPKUBACT
OCHOBHBIC (DAKTHI, AJITOPUTMBI pa3roBOp Ha TEMBI
UJICH; dbopmanuzanuu u U3y4aeMoil
Yaosaersopu pacmo3Haer peIICHHSI TUIIOBBIX JMCIUTUTAHBI,
TeJbHO OCHOBHBIC 3a/1a4 Ha MPAKTHKE; BIIaJIe€T OCHOBHOI
. MaTeMaTH4ecKue ymMmeeT paboTark co TEPMHUHOJIOTHEH U
(moporoeprii 0OBEKTHI; CITPABOYHOM OCHOBHBIMH
YPOBeHb) 3HAET arOPUTMEI JIUTEPATYPOId; METO/IaMU
dbopManuzanum u yMmeeT ohopMITSITh dhopmanuzaun
pELIECHNS TUITOBBIX pe3yJbTaTsl CBOEH 00BEKTOB U3y4aeMoi
3ajau. paloTHI. JTUCIUTLTAHBL.
3 TumnoBble KOHTPOJIbHbIE 3aJaHUS
Jlnst  peanu3aniiyd  BBIMICTICPEUMCICHHBIX  3a7ad  OOYYEHHS  HCIOJB3YIOTCS

CJIEYIOIINE MaTEPHUAIbI:

— THIMOBBIC KOHTPOJIbHBIE 3aJ[aHUSl WJIM MHBbIE MaTepualibl, HEOOXOMUMBIE NIJIsi OLICHKU
3HAHUW, YMEHUW, HaBBIKOB U (WJIM) OMbITA AESITEIbHOCTH, XapaKTEPU3YIOIIUX 3TaIlbl
dbopMupoBaHUsT KOMIIETCHIIUN B MPOIIECCE OCBOCHHUS 00pa3oBaTeIbHON MPOrPAMMBI,

B COCTaBC:

17
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TecT: UTOTOBBIN TECT MO OJICMCHTAPHBIM 3HAHUAM W IPAKTUYCCKHUM HAaBbIKaAM

emo-eapuanm
1. Hanucath ypaBHEHHE TIPAMON, MPOXOsIIei uepe3 Touky M (1,-3)

a) mapajuiesibHO npsiMoit 3x+4y—-3=0 ;
0) neprneHIuKyIIpHO npsMoit 2x+3y —3=0.

2. Hamicath ypaBHEHHE TIOCKOCTH, MPOXO/ISIIEH Yepe3 Touky M (2,-1,4)
a) MmapajuiesIbHO MIIOCKOCTH 2X+5y—32+4=0;
Xx-2 y+1 z-3

0) mepreHInK o) (0)%
) IEpIEHAUKYIISIPHO IPAMOK 3 5 —

3. Hamucartb ypaBHEHUE TIPAMOIA, Ipoxosieii uepes Touky M (1,—-2,1)
x-1 y+1 z-3,

-3 2 -2

0) neprneHIuKYJISAPHO IIOCKOCTH 2X+5y—32+4=0.

a) MapajuIeNIbHO MIPSMOI

4. HaiiTi KOOPIMHATHI IMHHYHOIO BEKTOPA, KOJIHHEAPHOTro BekTopy D =(6,—8,4) 1 HampapieHHOro B
IIPOTHBOMOJIOKHYKO CTOPOHY.

5.. OnpemenuTh, NMPH KAKOM 3HAYEHMH ¢ BekTopsl a=oai —3j+2K u b=i+2j—ak B3aumuo
TIEpHEHIUKYJIAPHBL.

6. Haiiti npoexumio Bektopa a = (8,4,1) Ha ock, mapasrensHyio Bektopy b = [2i_ +3]—k,i+2j+ 412].

7. BbruncauTh UIMHY BEKTOpPa 2(5, 5)6 ,ecmn a=31-2j,b=-"5i+],C=i+4]-2k.

8. 11 a-[ 2 0T e TP O e (P Y C-(A+B)
) = : = uC= . Haiitn -(A+B) .
AHBI ManI/IHI)I B 1 2 1 3 1 2 1 O

5 2 -5 3 5 -2
9. Boisicuuts, kakas u3 matpuil: A= , B= 1 mwm C = 3 1 SABJISIETCST OOpaTHOM

31 )
S (1 2),
MaAaTpUuIEC = [
bt _3 _5

10. Matpuust A, B, C ceszansl cootHotieHneM A-B-C = E . Boipasuts matpuiy B uepes A u C.

13 5 -2 4

11.A=(7 8 9 6 OJ.HaﬁTHaf+a§+af

12. Haitnure coOCTBEHHBIE BEKTOPBI M COOCTBEHHBIE YHCIIA IMHEHHOTO OIepaTopa AeHCTBYIONIEro o
3akoHy AX = (X, +3X,, X, —X,) . Cnenaiite npoBepky.

13. HaiiT MaTpuily JuHeiHoro omeparopa AX = (2X, +3X, — X3, X — X, +4X;,X, —4X;) B
KaHOHMYECKOM Oa3uce.

14. Haittu pe3ynbrat aeiicTBus inHelHOro oneparopa AX = (2X; +3X, — X, X, — X, +4X;, X, —4X;) Ha
BekTOop C=(13,4).

15. Jlumeiinblii onepatop A: Ry —> Ry JelicTByeT Mo 3aKoHy AX= (X, +6X, +8Xg, Xy, — 2% +6X, +11X3).
Jloka3aTb, 4TO BeKTOp X=(4;0;1) sBiIsieTcss COOCTBEHHBIM I 3TOro omeparopa. Haiitu coGcrBeHHOE
YUCIIO Ay, COOTBETCTBYIOIIEE BEKTOPY X.

1R
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25 13 5 37
3 2 0 6
16. Bpruncnuthb onpeaesnTenb .
1 0 5
7 1 0 4
25 13 5 7
3 2 20
17. Beraucants )
1 00
7 0 0O
0 40
2 5
18. Ecnu b ‘—E,m? 3 a| paBeH?
h 2 2
19. B cucreme ypaBHeHU
X, + X, = 3X; + 2X, + 4x; = 2,
2X, + X3 — 4X, + X = 1
X + 95X, — X3 = 5

3aBUCUMBIMU TIEPEMEHHBIMH MOKHO cuuTaTh? [louemy?
20. UmeeT mu cuctemMa

X, + X, = 3X; + 2Xx, + 4%, = 0,
2X, + X3 — 4x, + X, = 0,
Xy + 5%, - X5 = 0

HeTpuBHalIbHBIE pemieHus? Eciu 1a, To ykaxxure Xots Obl OJTHO.
21. M0HO 71 cUCTEMY

2X, — X, = 3
{4xl - 2X, = 6
pemats MetogoM Kpamepa? Eciu 1a, To HaliTH 5TUM METOAOM X,
22. CKOJNBKO pellIeHUu UMEeT CUcTeMa

X, + 3, = 2,
3X, - X3 = 57?7
2X, + 6X, = 8

[Touemy?

KoutpoanHuas padora:

KonrtponbHas pabora. OCHOBBI JINHEHHOH anreOpsl M aHATUTUYECKON T€OMETPUH.

Jemo-sapuanm koumponvHol pabomoi

Hemo-eapuanm 1
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-3 0 1
1. Haiitu matpuny D =(B-A)" +5C, ecu Az( ]

02 -1)
2 10
2 11
2. Boruncnuts onpeaenutens D = .
112 2
2 2 23
33X, — 2X, — 3X3
3. PemiuTh MaTpu4yHBIM CIIOCOOOM CUCTEMY YPaBHEHUH, 1 X; + 2X, + X3
X + 3X, + 2X3

4. HaiWitn 3Ha4YeHMA ﬂ,, €CJIK OHHU CYHIECTBYKOT, IIPpU KOTOPBIX MaTpulla

HaMMEHBIINN paHr. YKa3aTb, YEMY PABEH PaHT [P HAWJICHHBIX 3HAYCHUAX A .

1 1
0 -1}.
-1 0
1
5,
3.
1 12 -1
2 -1 2
1 10 -6

HUMECT

5. OTHOCHUTENBHO KaHOHHUYECKOro Oa3uca B R; naHbl yerslpe Bekrtopa f;=(34,-3), f,=(23-5),

f;=(LL1), x=(2;11). Hoka3ath, uro BexTophnl f;,f,,f; MOXKHO MpHUHATH 3a HOBBINM 0azuc B R;. Haiitu

KOOpAHWHATHI BEKTOPA X B HOBOM Oasuce.

Xp + 8Xy, 4+ 2X3 + 3x4, = 0O,
3 + 11X, + 3x; + 6%, = 4,
6. JlokaszaTb, 4TO cucTemMa ! 2 3 4
2%, + 88Xy, + 2X3 + 4x4 = 2,
X, + 6Xp + 3y, = -2

UMeeT eIMHCTBEHHOoe penieHue. HemsecTHoe X, Haiitu mo ¢opmynam Kpamepa. Pemmth cucremy

MetoqoM ["aycca.

[oNeNe]

-3
11,
-9,
—-10.

33X+ X - 3y - Xg
. ol X+ 4x, — 3Xg + 2%, — 5BXx
7. Jana cuctema JIMHEMHBIX YPaBHEHUI ! 2 3 4 °
5 — 2Xp, + Xz — 44X, -  Xg
2%, — X + X3 — X4 + 2Xg

Jlokasate, yTo cucrema copMmecTHa. Haiftu e€ oOmiee permenue. Halitu yactHoe perienue, ecinu Xz =1,

X, + 5%, + 3 + X,

2 X+ 02X, + 0 X+ 4x, =
. JlaHa omHOpOAHAs CHCTEMa ypaBHEHUI 8x, + Tx, + 6x, + 5%, =
X, - Xy = 2%, =

0.

Jloka3zaTh, UTO cUcTeMa UMeeT HeTpuBUabHbIe pemieHus. Hailitu oOliee perienne cucteMbl ypaBHEHHUH U

KaKyl0-JIn00 (yHIaMEHTAIbHYIO CUCTEMY pPEIlIeHU.

9. HaiiTi koopauHATHI BekTOpa C=[2a—b,2a—3b], e a=(2;0;-5), b=(1-3:4).

10. Bpruucauth miomaap napauiesorpaMMa, MOCTPOEHHOIO0 Ha BEKTOpax a=m+2n, b=m-3n, eciu

Im|=5, |n|=6, (a;b)=30°.

2N
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11. Jluneiiusiii onepatop A jeicTByeT B Ry — Ry M0 3aK0oHY AX=(2% +6X, +3X3,3%, +4X3,5%, +2X3).
Haiitu matpuiry A 3Toro omeparopa B KaHOHWYECKOM Oasuce. Jlokazath, 4To BeKTOp X =(9;5;5)
ABIISICTCA COOCTBEHHBIM 1t MaTpuisl A. Haiitu coOcTBeHHOE YHCI0 A, COOTBETCTBYIOIIEE BEKTOPY X .

Haiitu ocranbHble coOCTBEHHbIE uncaa MaTpullbl A. HaliTu Bce coOOCTBEHHBIE BEKTOpPBHI MaTpuilpl A U
CZIeIaTh IPOBEPKY.

12.Jlanbl ypaBHEHMsI OCHOBaHUU Tpaneruu 3Xx—4y-15=0 u 3x—4y-35=0. Bpluuciutp anuHy eé
BBICOTBI.

13. Hdaubl Tpu moclieoBaTelbHbIE BEpIIMHBI TNapaienorpamma ABCD: A(L4), B(39), C(8,9).
CocrtaBuTh ypaBHEHHUE quaroHaiu BD.

14. Haiitu octpeiii yron (B rpagycax) MEXIy IUIOCKOCTBIO, Mpoxojsiied uepe3 Touku A(2;10) ,
B(2;21), C(L12) u miockocThio X+ Yy +2z—1=0.

. 2X+5y—-6z+4=0,
15. Hanucate ypaBHEHHE IUIOCKOCTH, NPOXOIALIEH Yepe3 MpsAMYIO
3y+2z+6=0
MEPHEHIUKYIAPHO IUIOCKOCTH 7X—Yy+4z—-3=0.
16. Haiitu npoekuuio Hayajia KOOpAUHAT Ha IPSIMYIO
x-5 y-1 z+3
4 3 -2
. X+y+1=0,
17. HaiiTu ypaBHEHHE MEPIEHAUKYIISIPA, OMYIIEHHOTO U3 TOUkU M (2;3;2) Ha npsIMyIo Ex—27+9=0."
X—2z+9=0.

18. HaiiTu KOOpAMHATHI HEHTPA U PAIUyC OKPYKHOCTH X2 +6X + y2 -2y+6=0.

19. YcTaHoBUTH BUJI KpUBOM 4x% +3y? =12 u IIOCTPOUTH €€.
19.1. Haiitu kBagpaThl 601b1I0H U MaJIOH MOIyoceil KpUBOA.
19.2. Haiitu pacctosinue Mexny Gpokycamu.
19.3. Yemy paBeH 3KCIIEHTPUCUTET?
19.4. 3anucaB ypaBHEHUS JUPEKTPUC, HAUTH PaCCTOSHUE JI0 HUX OT Havyajla KOOP/IMHAT.

20. YCTaHOBHTH BUJ KPHBOil Y2 =—14X M OCTPOUTH €6.
20.1. HaiiTi mapaMeTp JaHHOW KPUBOU.
20.2. Haiitu koopAMHATHI oKyca.
20.3. 3anncaB ypaBHEHHE TUPEKTPHUCHI, HAUTH PACCTOSIHUE /IO HEE€ OT Havyajia KOOPAMHAT.

21. Jlana kpuBast 23x> —16xy —7y? +16x +14y +218=0.
21.1. Jloka3atp, 4TO JaHHAs KpUBas — rumnepoona.
21.2. HaiitTi KOOpIMHATHI €€ IIEHTPa CHMMETPHH.
21.3. Haiitu e€ neiicTBUTEIbHYI0 U MHUMYIO ITOTYOCH.
21.4. 3anmncath obriee ypaBHeHHE (POKATBHON OCH.
21.5. TlocTpouTh JaHHYIO KPUBYIO.

Hemo-eapuanm 2

-3 0 1
1. Haiiti matpuny D=(B-A)" +5C, ecin Az( 0 2 J’

21
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2 10
2 11
2. Beruucauth onpenaenurens D =
112 2
2 2 2 3
3X = 2X, = X3 = 1
3. PemiuTh MaTpU4YHBIM CIIOCOOOM CUCTEMY YPaBHEHUH, < X, + 2X, + X3 = 5
—X + 33X, + 2X3 =
1 4 -1 2
4. Haiitm 3HaueHus A, €ClIM OHM CYLIECTBYIOT, NpU KOTOpbIX Marpuma |2 -1 A 5| wumeer
1 10 -6 1

HAaUMEHBIINNA paHr. YKa3aTh, YeMY paBEH PaHT MPU HalICHHBIX 3HAYCHUSIX A .

5. OTHOCHUTENBHO KaHOHHUYECKOro Oa3uca B R; naHbl uerslpe Bektopa f;=(34,-3), f,=(23-5),
f;=(LL1), x=(2;11). Hoka3ath, uro BexTophs! f;,f,,f; MOXKHO NMpHUHATH 3a HOBBINM 0azuc B R;. Haiitu
KOOPJHMHATHI BEKTOpa X B HOBOM 0aswmce.

X7 + 8X, 4+ 2X3 + 3X4 = 0O,
33X, + 1IX, + 3X; + 6X;, = 4,
6. JlokaszaTsb, 4TO cucTemMa ! 2 3 4
2%, + 88Xy, + 2X3 + 4x4 = 2,
X, + 6X%p + 3y, = -2

uMeeT eAMHCTBEHHOe pemieHue. HemsBecTtHoe X, Haitu mo ¢opmyinam Kpamepa. Pemmts cucremy
metoqoM ["aycca.

33X+ X - 3y - X5 = =3
o o Xl + 4X2 - 3X3 + 2X4 - 5X5 = 11
7. Jana cuctema JIMHENHBIX YPaBHEHUI
5 — 2%, + 33Xz — 4x, - X5 = =9,
2%, — 3X; + 3X3 — 3X4 + 2x5 = -10.

Jlokasate, yTo cucrema copMmecTHa. Haiftu e€ oOmiee pemenue. Halitu yactHoe perieHue, ecnu Xz =1,

X, + 5%, + 3X; + X, 0,

o X+ 2%, + 03X, + 4x, = 0,

8. JlaHa OJIHOpPO/IHAS CHCTEMA YPABHEHUH gy . 7x. 4+ 6x. + 5x. = 0
1 2 3 4 ’

X, - X3 -  2x, = 0

Jloka3zaTh, UTO cUcTeMa MMeeT HeTpuBHajIbHbIe pemieHus. Haiitu oOuiee perienne cucteMbl ypaBHEHHUH U
KaKyl0-JIn00 (yHIaMEHTAIbHYIO CUCTEMY pPEIlIeHU.

9. HaiiTi koopauHATHI BekTOpa C=[2a—b,2a—3b], e a=(2;0;-5), b=(1-3:4).

10. Bpruucauth miomaap napauiesorpaMMa, MOCTPOEHHOIO0 Ha BEKTOpax a=m+2n, b=m-3n, eciu
Im|=5, |n|=6, (a;b)=30°.

11. Jluneitusiii omepatop A JAeHcTByeT B Ry — Ry Mo 3aKoHYy AX=(2% +6X, +3X3,3%, +4X3,5%, +2X3).
Haitftu matpuily A sToro omeparopa B KaHOHMYeckoM Oaszuce. [lokaszatb, uTo BekTop X =(9;55)
SBJIETCS COOCTBEHHBIM i MaTpulsl A. Haiitu coOCTBEHHOE YHCIIO Ay, COOTBETCTBYIOIIEE BEKTOPY X.
29
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Haiitu ocranmpHbie cOOCTBEeHHBIC unciia Matpullbl A. HaliTu Bce cCOOCTBEHHBIC BEKTOPHI MATPUIIBI A H
CeNaTh MPOBEPKY.

12. CocTaBUTh ypaBHEHUSI MEIMaH TPEYTOJbHUKA C BEPIIMHAMU B TOUKax A(-34), B(L,-6), C(-5.10).

13. B TpeyrosnibHuKe ABC JaHbl KOOpAUHATHI BEPIUUHBI B(2,—3) ¥ ypaBHEHHS BBICOTBI AN :
4x—3y+1=0 u MenuaHbl AF © 7x+2y—22=0. HailTu koopauHaThl BEpIINHEI C .

Xx+1 y-3 z-4
-1 5

14. IIpu KakoM 3HaYeHUU B IUIOCKOCTh 4X + By —5z+11=0 u npsmas

napajuieabHbl?

15. IIpu kakux 3Ha4eHUsIX B U C IIOCKOCTh 3X + By + Cz—11=0 NepHEeHIUKYISIpHA MPAMOU
X=-2t+3, y=t+5, z=2t-77

16. CocTaBuTh ypaBHEHUE INIOCKOCTH, IPOXOAALIEH Yepe3 TOUKY M, (—3,-2,5) NepneHauKyIIpHO
X-3 y+1 z2-2

opsIMoOn
p 0 -1

X—-2y+z2-5=0,

2x-dy-7-1-0." 3anucath ee ypaBHEHHs B MapameTpudeckoid hopme.

17. lana npsimas {

18. IlpuBecTu KpuBbIE K KAHOHUYECKOMY BHUY, OIIPENEIUTH BU KpUBOM. JlJisl aumunca u runepoosisl
HANTH: EHTP CUMMETPHUH, TTOTYOCH, POKATBHYIO OCh; JJIsl TapaboIIbl: BEPIIUHY, TApaMeTp p, OCh
CUMMETPUH.

a) x> —6x+2y+4=0,

0) 9x?-4y? +8y+41=0,

B) 4x? +25y? —24x+100y +36=0.

TeMbl JIaOOPATOPHBIX PADOT: He NPedyCMOMpPeHbl.

TeMbl 119 CAMOCTOATEJILHON PAOOTHI:

Cemectp 1

1. JIuneitHble npocTpaHcTBa. ApudmeTrHuecKkrue MpocTpancTBa. EBKINIOBEI IMHEWHbIE
IIPOCTPAHCTBA.

2. Anrebpa reoMETpUUYECKUX BEKTOPOB: CKAJISIPHOE, BEKTOPHOE, CMEIIIAHHOE
IIPOU3BEICHHUS.

3. CummeTrpuyecKuii oneparop.

4. Jluneiinple U OMIMHEHHBIE (DOPMBI.

Cemectp 2

5. Ilpsmas nHa miockoct. Ilnockocts. [IpsimMas B mpocTpaHCTBe.
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6.

KpuBble 1 OBEPXHOCTH BTOPOTO MOPSAKA.

TeMbI KYpPCOBOIO IPOEKTA: He NpedyCMOmpeHbi.

TeMbl KOJUIOKBUYMA: He npedycMOmpensl.

3K3aMeHaHI/IOHHLIe BOIIPOCHI.
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10.
11.
12.

13.
14.
15.
16.

17.
18.
19.
20.
21.

22,

23.
24,

25.
26.
27.
28.
29.
30.
31.
32.

Marpuiibl ¥ 1€MCTBUS C HUIMU.

Onpenenurenu MOpsAIKa N U UX CBOMCTBA.

Anrebpanueckue JONOJHEHHsI U MUHOPBI. CBsI3b MEXly HUMU U BBIUMCIIEHUE ONPEAETUTENS C
IIOMOLUIBIO PA3JIOKEHUS 110 CTPOKE.

OOparHas maTpuua. PereHre MaTpU4HbIX ypaBHEHUH.

JIuHeiHOe NpOCTPAaHCTBO (ONpeeIeHUE, IPUMEPBI).

JIMHEWHO 3aBUCHMBIE U TMHEWHO HE3aBUCUMBIE CUCTEMBI BEKTOPOB.

Panr marpunel. Teopema o 0a3MCHOM MUHOpPE U €€ CIIEICTBUS.

basuc. Koopaunatel. Teopema 0 eIMHCTBEHHOCTH Pa3IOkKEHUs BEKTOpa 10 0a3ucy.

Ckanspaoe npousBerienne B R" u ero cpoiictBa. EBkimmoBsl npoctpancTBa. HopmupoBaHHbIe
npocrpancTsa. HepaBenctBo Komn - byHsikoBckoro.

[Tepexon ot Ga3uca k 6a3ucy.

[TpeoGpazoBanue KOOPAUHAT IIPH IEPEX0e OT OJHOTO Oa3uca K Apyromy.

OproroHanbHble U OPTOHOPMHUpPOBaHHbIE Oa3uchl. llepexon OT OJHOrO OPTOHOPMHUPOBAHHOI'O
0a3uca K Ipyromy.

Anrebpa reoMeTpUYECKUX BEKTOPOB.

Pemenue cucrteM n JNMHEHHBIX ypaBHEHUN ¢ n HeusBecTHbIMU. Teopema Kpamepa.

Pemenue cucteM m JIMHEMHBIX ypaBHEHUN ¢ n Heu3BecTHBIMU. Teopema Kponekepa — Kanemnn.
CucreMbl TMHEHHBIX OJTHOPOAHBIX ypaBHEHUH. TeopeMa O CBOMCTBAX YAaCTHBIX PEIICHUN CHCTEM
JIMHEWHBIX OJHOPOAHBIX YpaBHeHMM. DyHAaMeHTalbHAsA CUCTEMA PELICHUI.

CBolicTBa YaCTHBIX PELIEHUI CUCTEMBI TMHEHHBIX OHOPOJHBIX YPABHEHHM.

JInHenHsbIN onepaTop, €ro MaTpuiia U CBOMCTBA.

JInnelinbii oneparop. TeopeMa CylecTBOBaHUS U €JUHCTBEHHOCTH.

Cyneprio3unus TMHEHHBIX ONIEpaTOPOB, €€ CBOWCTBA U MaTpULa.

CoOcTBeHHBIE uMclia U COOCTBEHHBIE BEKTOpbHI JHMHEHHOro omeparopa. Mx cBoiictBa. Bun
MaTpHIbl JINHEHHOT 0 onepaTopa B 6a3uce u3 COOCTBEHHBIX BEKTOPOB.

CobcTBeHHbIE UnCIa U COOCTBEHHbIE BEKTOPHI IMHEITHOTO oneparopa. Haxoxienne coOCTBEHHBIX
YHCceNl U COOCTBEHHBIX BEKTOPOB /Il KOHEYHOMEPHOT'O JINHEHHOTO onepaTopa.

Jluneiinble 1 OuIMHENHHbIE HOPMBI.

KBagparuunsie ¢popmbl. [1010)KUTENTBHO M OTPULIATENILHO OTIpEIeIeHHbIE KBaApaTUYHbIE (OPMBI.
Kpurepnit CunibBectepa.

KBangparuunsie ¢popmbl. [IpuBeenne kBaapaTuaHON (GOPMBI K TITABHBIM OCSIM.

Kpussie 1 noBepxHoctr. KpuBoIMHENHbBIE CUCTEMBI KOOPIMHAT.

[IpsiMasd Ha MIIOCKOCTH.

IInockocTs.

IIpsiMas B mpocTpaHCTBeE.

Kpussie BTOporo nopsaka.

IToBepxHOCTH BTOPOTO MOPSAIAKA.

[IpuBeneHne KpUBBIX BTOPOIO MOPSAAKA K KAHOHUYECKOMY BH]TY.
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4 MeToguuecKue MaTepuAaJIbI

Jlna obecniedenust mpoiiecca 0OydeHus: U pelieHus 3a1ad 00y4eHUs HUCIONb3YIOTCS
CJIEIYOLIUE MaTepUaJIbl:

— METOIHMYECKHE MaTepualbl, ONPEACISIIOIME MPOLUEAYpPbl OLECHUBAaHUSA 3HAHMWM,

YMEHUH, HABBIKOB MW (WMJM) ONBITA JEATEIbHOCTH, XapaKTEPU3YIOIIUX 3TaIlbl

(dbopMUpOBaHUSI KOMIIETEHIIMM COITIACHO MyHKTa 12 paboyeit mporpaMmel.

4.1 OcHoBHAas JIUTEPATYpA.

1. bexnemumena, JI.A. COOpHUK 3a7a4 110 aHATUTHYECKOM T€OMETPHUH U JIMHEHHOM airedpe
[DnexkTpoHHEIH pecypc] : yuebHOe mocodue / JI.A. bexnemumena, /[.B. beknemumies, A.1O. [letpoBud [u
ap.]. — Dnekrpon. gan. — CII6. : Jlanp, 2016. — 496 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=72575

2. bexnemumes, /[.B. Kypc ananutuyeckoil reoMeTpuu U JMHEHHON anreOpsl [ DIeKTpOHHBIN pecypce] :
yuebHuk. — Dnekrpon. nad. — CII6. : Jlans, 2015. — 445 ¢. — Pexwum gocryna:
http://e.lanbook.com/books/element.php?pll id=58162

3. MarasunnaukoB JL.U. Beicmas matemaruka I. Ilpaktukym mo nuHEHHOW anreOpe M aHAIUTHYECKOH
reometpun: Yuebnoe mnocobue / JL.M. Marasunauko, A.Jl. MarazunaukoBa; MUHHCTEPCTBO
obpazoBanus Poccuiickoit @enepanun, ToMCkHi TOCYIapCTBEHHBIN YHHBEPCHTET CHCTEM YIIPABIICHUS H
paauosnektponuku. - Tomck : TYCYP, 2007. - 162 c. Dx3emmisipoB B Oubnuorteke
TYCYPa: Dx3emmispsl Bcero:97.

4. IIpockypsikos, M.B. CoopHuK 3a7a4 10 JTUHEHHON anreOpe [ DIeKTPOHHBIHN pecypc] : yuedHoe
nocobue. — DnekrpoH. gan. — CII6. : Jlaas, 2010. — 476 ¢. — Pexum moctyna:
http://e.lanbook.com/books/element.php?pll_id=529

4.2 JlonoJHUTEJbHAS JIUTEpaTypa.

1. Byrpos {.C. Beicmias matemaTtuka: yueOHuk 1y By30B: B 3 1./ S1.C. byrpos, C.M. Hukonbsckuii; pen.
B.A. CagoBanumii. T. 1: DnemeHTHl JHHEWHOH anreOpbl U aHATUTHUECKON TeomeTpuu.- 8-¢ u31.,
crepeotutl. - M.: JIpoda, 2006. - 284[4] c. Ixk3eMmasipbI Bcero:31 7x3.

2. MarasunnukoB JI.W. Beicinas matemaruka. JInneiiHas anreOpa u aHaTUTHYECKas TeOMETpus: yueOHoe
nocobue / JL.M. MarazunnukoB, A.JI. MarasunHukoBa; MuHucrepctBo oOpa3zoBanusi Poccuiickoit
Oenepannu (M.), ToMckuii ToCyapCTBEHHBIN YHUBEPCUTET CHCTEM YIPABICHUS U PAIHOITIEKTPOHUKU
(Tomck). - Tomck: TMIJIO, 2003. - 176 c. Ix3emmasipbl Bcero: 179 sk3.

3. [ucemennsrii J[.T. KoHcniekT nekuuii mo BhICIIEH MaTeMaTHKe: MOJTHBIN Kype. — 95-€ u3l, - M.: Aiipuc-
IIpecc, 2007. - 602 c. Ik3eMIIAPBI BCEro:7 3K3.

4.3 O6s13aTesibHBIE Y4e0HO-MeTOoAnYecKHe MOCoOusI.

1. MarasunnukoB JL.U. Breicias maremaruka I. IlpakTukym mo juHelHOW anreOpe M aHATUTHYECKOU
reomerpun: YueOHoe mocobume / JL.W. MarazunaukoB, A.JI. MarasuHHukoBa, MUHHCTEPCTBO
obpazoBanus Poccuiickoit @enepannu, ToMckuii rocyqapCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U
paauosnektponuku. - Tomck : TYCVYP, 2007. - 162 c. DOx3emmisipoB B Oubinorteke
TYCYPa: Ix3emnisipsl Bcero:97.

4.4 Ba3bl 1aHHBIX, HHGOPMALIMOHHO-CIIPABOYHbIE, IOUCKOBBIE CUCTEMbI M Tpedyemoe
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http://e.lanbook.com/books/element.php?pl1_id=72575
http://e.lanbook.com/books/element.php?pl1_id=58162
http://e.lanbook.com/books/element.php?pl1_id=529

NnporpaMMHoe odecredyeHue

Ccpiku ¢ caiita kadeapsl Ha MaTeMaTUYECKHE PECypChl M OH-JIaitH TpeHaxEPpl. CUCTEMBI
nporpammupoBanus Mathcad, Matlab, Maple. Cuctema aucrannmnonroro oopasosanns MOODLE st
COIIPOBOKICHHUS CAMOCTOSTEIILHONU PabOThI CTYACHTOB (METOAMYECKIE MAaTEPHAIIbI: TEKCTOBBIE, Ay THO U
BuzieoGailiibl, ”HAMBUAYaAJIbHBIE 3aaHUS, TECTHI U T.1.).
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