MUWHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH POCCUIICKOM ®EJIEPAITAN
®denepaibHOE FOCYIAPCTBCHHOE OI0PKETHOS 00PA30BATEILHOE YUPEKICHUE BBICIICTO 00pa30BaHuUs

«TOMCKUI TOCY JAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJIEHUSA 1 PAJVODJIEKTPOHUKM»
(TYCYP)
YTBEPXKJAIO
IIpopekTop no y4edHoii padorte

Fj W TUSUR IL. E. Tposin
5 ¥ UNIVERSITY «_» 2016

JosyrasT NOANHCaE ANEETROHMOA NOANHCED

Coprnguman: 1cbofala-5 2af-H48-aef(-5584d2fd4820
PABOYAS IIPOTPAMMA YYUEB [ i e s o
JIMHEHHAS AJITEBPA
YpoBeHb 0CHOBHOI1 00pa3oBaTe/LHOI MporpaMMsbl  OakanaBpHat
Hanpagaenue(s1) noaroroBku (cnenuanabHocts) 38.03.05 «busnec — nHpOpMAaTHKAY
popuanb(u)
®opMma 00yYeHHs] OYHas
®akyabrer DOCY (hakynbTeT CHCTEM YIpaBICHHs)
Kadenpa AOMU (xadenpa aBTOMaTH3UPOBAHHOI 00pabOTKH HHPOPMALIIH)
Kype 1 Cemectp 1
Yueonblii mian nHaéopa 2013roaa .

Pacnpenenenue pabouero BpeMeHn:

= |2 |2 |2 % |2 |% |& | 2
Ne Busbl yue6Hoii paéoTs g g g ] ] S S g = =

S 2|5 |2 |5 |2 |5 | |& | E

Q Q Q Q Q Q Q Q =
1. | Jlekunu 18 18 | wacos
2. | JlabopaTtopHble padoThI 4acoB
3. | MpakTHYecKue 3aHATHA 36 36 | wacom
4. | Kypcooii npoext/padora (KPC) (aynuropnas) 4acoB
5. | Bcero ayauTopHbIX 3aHATHIH (Cymma 1-4) | 54 54 | yacoB
6. M3 HUX B MHTEPAKTHBHOM dopme 8 8 4acoB
7. | CamocrosiTeqbHas padora cryaentos (CPC) 54 54 | yacoB
8. | Bcero (0e3 hx3aMeHa) (Cymma 5,7) | 108 108 | uacoB
9. | CamocT. pa6oTa Ha MOATOTOBKY, ca4y IK3aMeHa 4acoB
10| O6mas Tpya0eMKOCTH (Cymma 8,9) | 108 108 | uacos

(B 3a4€THBIX eTMHUIIAX) 3 3 | 3ET

3aver 1 cemecTp dud. 3aueT HE MPETYCMOTPEHO
JK3aMeH He MPeAyCMOTPEHO

Tomck 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokost Ne 287 ot « 21 » 10 2016 |

Jlucer coriracoBanmii

PabGouass mporpamma cocraBieHa ¢ yderoMm TpeOoBaHuii @DenepanbHoro [ocymapcTBeHHOTO
oOpasoBarenbHOro craHiapta Bbicmiero obOpazoBanus (PI'OC BO) mo HampaBiaeHHIO MOATOTOBKH
(cenmansHOCcTH) 38.03.05 «busHec-unpopmatukay, yreepxkaeasoro 11.08.2016r, Ne 1002.

PaccmoTpena u yrBeprkaeHa Ha 3aceqanun kadeapsl «21» oktsaops 2016 r., mporokosa Ne 287.

PazpaboTunku moueHT kadeapbl MaTeMaTUKH Eapnosa T.A.

3aB. kadenpoii go1eHT Kadeapbl MaTEMaTUKH Marasugaukosa A.JI.

Pabouas mporpamma coryacoBana ¢ (pakynbTeToM, MpoGUINPYIOLIEH U BRITyCKaroImei kadenpamu
HaIpaBJIEHUs TOJIFOTOBKH (CIEUaIbHOCTH).

Jexan oCcyY Cenuenko I1.B.
3aB. npoduiupyromieit
kadenpoit AOU Exmnakos FO.I1.
3aB. BeIyCKaroIen
kadenpoit AOU Exmnakos 10.I1.
DKCHepThl:

npodeccop kadeapb

MmareMatuku TYCVYP Envnos A.A.

METOJMCT KadeIpbl
AOUTYCYP Konosanosa H.B.

2
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1. Heau W 3a7a4u QUCHUILIMHBI: IIEJBIO Kypca JIMHEWHOW aireOphl SIBISETCS M3YYCHHE OCHOBHBIX
anreOpanvdeckux M TeOMETPUUSCKUX TMOHATHH, MX B3aUMOCBSI3U M PAa3BUTHS, & TAKKE OTBEYAIOIINX UM
METOJIOB pacyéra, UCHOJb3YEMBIX AJIs aHallM3a, MOJEIMPOBAHUS M pElIeHMs] NMPUKIAAHBIX 3a1ad. B
3a/lauyd Kypca JIMHEHHOM ajireOpbl BXOIAT: Pa3BUTUE AITOPUTMHUYECKOTO U JIOTUYECKOTO MBIILICHUS
CTYJCHTOB, OBJaJICHUE METOJaMU HCCJIEOBAaHUS W pEIICHUs MaTeMaTHYeCKHX 3a/ay, BbIpaboOTKa y
CTYJICHTOB YMEHHUSI CaMOCTOSTENIbHO pacHIMpsSTh CBOM MAaT€MAaTUYECKHE 3HAHUS U MPOBOJUTH
MaTeMaTHYeCKU aHAIU3 MPUKIIATHBIX 33/1a4.

2. MecTto qucuumiinHabl B crpykrype OOII: nuneitnas anredpa OTHOCUTCS K 0a30BOM YacTH JUCITUTIIMH
(b1.B.17). [lyis u3y4eHus Kypca JUHEHHOM anreOpbl HEOOXOIUMO TBEPIOE 3HAHKUE CTYICHTaMHU 0a30BOT0
Kypca MaTeMaTUKH CpefaHed Kokl JlnneliHas anrebpa sBisercsa GyHIAMEHTOM Uil U3y4eHUS APYTHX
paznenoB Kypca mareMaTtuku. OHa MpU3BaHa J1aTh CTYJEHTaM MaTeMaTUYeCKUI anmnapar, KOTOpbId OyaeT
UCIOJB30BATECS B JAIbHEHIIEM MPH HW3YYCHHH IUCHHUILIMHBI 0a30BOro nukia «MaTemMarnyeckun
aHanus», «Jluddepenunanbaple ¥ pa3HOCTHBIE ypaBHEHUS», a TaKKe NPU HU3YYCHUU JAUCLUUIUIMH
po¢eCCHOHATFHOTO IMKIIA, B YUeOHO-HCCIIEeI0BATEIbCKON M HayYHO-MCCIIeI0BaTEIbCKON padoTe.

3. TpeGoBaHusi K pe3yJibTATAM OCBOEHHS TUCHUTLIUHBI:

MPOIeCC U3YyUCHHsI TUCIUIUTMHBI HAIIPaBJIeH Ha GOPMUPOBAHUE CIICIYIONTNX KOMITCTECHIIHNA:

IIK-18  «BBITyCKHUK  JOJKEH  0o0JiagaTh  CIIOCOOHOCTBIO — HWCIOJIB30BaTh  COOTBETCTBYIOIIUHN
MaTEeMaTHUYECKUH armapar U MHCTPYMEHTAIbHBIC CPEICTBA Ui 00pabOTKH, aHAIM3a U CHCTEMAaTHU3aluu
nH(OPMAILIUY TI0 TEME HCCIICTOBAHUS

B pe3ynbprare uzyueHuss AMCUUILINHBI CTYACHT JTOJIKEH:

3namp: OCHOBHBIE TOHATHS W METOJAbl JMHEHHOW aureOpbl, MCHONb3YIOLIMECS B MaTeMaTHYECKOM
arnmaparte it 00paboTKK W aHaM3a HHGOPMAIMK MTPH H3YyYSHUH OOIIETEOPETUICCKUX U CHEIHATbHBIX
JTUCLUIUINH

Ymemsp: npumensTr MaTeMaTHuecKW€ METOABI JUISL PEIIEHUs MPAKTUYECKUX 3ajad, MCII0JIb30BATh
MaTeMaTHYeCKue M HMHCTPYMEHTaJbHbIE CpeicTBa s OOpabdOTKM, aHajdu3a M CHCTEeMaTH3aluu
uHbOpMAIMM TIO TEME WCCIEJOBAHUS M TMOJB30BAaThCSl IPH HEOOXOAMMOCTH MaTEeMaTHYEeCKOM
JIATEPATYpPOH.

Bnadems: mareMaTHUEeCKUM amnmapaToM M METOJaMHU pEIIeHUs 33Jay JUHEHHON anreGpbl, OCHOBaMU
MaTeMaTHYeCKOr0 MOJIEIMPOBAHUS MPUKJIAIHBIX 33/1a4 110 TeME HCCIeI0BaHUs, pelllaeMbIX CPeJCTBaMU
JUHEIHON anreopsl.
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4. O0beM AUCHMILVINHBI M BUJbI Y4eOHOH padoThl

O6ma${ TPYAOCMKOCTb AUCHUILIMHBI COCTABJIACT 3 3a4YCTHBIX CAMHUII.

Bun yue6HOit paboThI

Bcero gyacos

CemecTphl

1
AyauTopHbIe 3aHATHS (BCEro) 54 54
B toM uncae: - -
Jlekuun 18 18
B tom uncne: Konnoxksuyms! (K) 2 2
JlabopatopHsie pabotsl (JIP)
[paktryeckue 3anstus (113) 36 36
B Tom uncne: KoHTposbHble paboThI 8 8
Cemunapsl (C)
Kypcogoii npoexT/(pabota) (aynuTopHas Harpy3Ka)
Jlpyaue 6udvl ayoumoproii pabomol
CamMocTosiTeTbHasI padoTa (Bcero) 54 54
B tom uucne: - -
Kypcogoii npoexT (pabora) (camocTosiTensHas padboTa)
PacuerHO-Tpaduyeckie padoTHI
Pedepar
Hpyeue 6udvl camocmosmenvroil pabomol
V3ydeHne TeOpeTHYECKOr0 MaTepuaa, OArOTOBKA K 26
NPaKTUYECKUM 3aHATHAM
IToAroToBKa K CEMHUHApaM, KOJUIOKBUYMaM 14
Pemenue 3a1a4. [1oaroToBka K KOHTPOJIBHBIM padoTam 14
Bun mpoMexxyTOuHO aTTecTaluy -3a4eT
O01mas TpyI0eMKOCTh Jac 108 108
3auerHele Enmnunel TpynoeMmkoctu 3 3

A
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5. Conepixkanue IMCHUNITHHBI
5.1. Pa3geanl AMCHMIINHLI 1 BUABI 3aHATHH

Ne
/1

HaumenoBaHue pazaena JUCIUIIINHBL

Jlexuun
JlaGopar.
3aHATUS
[IpaxTyu.
3aHATHSL.

Kypcosgoii [1/P
(KPC)
CamocrT.
pabota
CTyJIeHTa
Bcero gac. (6e3

9K3aM)

dopmupyemble
KOMIETEHIHN
(OK, IIK)

Martpuisl 1 ONIpeAEIUTENH 4

o]

(o]
=
(o]

I1K-18

JIuneiinble, METpUUECKHE U HOPMUPOBAHHBIE 4

IPOCTPaHCTBA

(o]

N
Ry

I1K-18

w

Teopus cucTeM JTUHEHHBIX YpPaBHEHUH 4 8

10 22

I1K-18

>

DYHKIMY B JUHEHHBIX IPOCTPAHCTBAX

IS
[0}

I1K-18

[punoxeHne TMHEIHHOM anreOpsl K 3a1a4am 2 6
AHAIUTUYECKON F€OMETPUH

15 23

I1K-18

5.2. Conep:xanue pa3iesioB JUCUMILIMHBI (110 JEKIUAM)

HaumeHnoBanue
pasznenoB

ConeprxaHue pasenoB

TpynoeMkocTsb
(uac.)

dopMmupyemsle
KOMIIETCHIIUH

(OK, TIK)

Marpuupl u
OmnpeaenuTenu

Martpuus! u neiictBus Hag HuMH. Onpenenurens Nopsaka
n. MuHop u anreOpanyeckoe JONOJHEHHE. Brruncnenue
OIIpENIENUTENEN. O6patHas MaTpula. Pewmenue
MaTpPUYHBIX YPaBHEHHUIL.

IK-18

JInneiiHele,
MeTpUIecKre 1
HOPMHPOBAHHBI
€ TIPOCTPaHCTBA

Jluneitnble mnpoctpaHcTBa. JIMHENHash 3aBUCHMOCTb U
HE3aBHCHMOCTh CHCTEM BEKTOpOB. basnc, KoopanHaTHl,
pa3MepHOCTh JIMHEHHBIX MpOCTpaHCTB. [loxmpocTpancTa
JMHEHHOTO MpocTpaHcTBa. JInHelHas 00os0uKa CHCTEMBI
BEKTOpOB. I30MOpdr3M IMHEHHBIX NPOCTpaHCTB. PaHr
Mmatpuipl. Teopema o 6a3MCHOM MHHOpE W €€ CIIEJICTBHUS.
Metpuueckue ¥ HOPMHPOBAaHHBIE  IIPOCTPAHCTBA.
ITpoctpancTBa co CKaJAPHBIM HPOH3BEICHUEM
(yHuTapHble), rHIb0EPTOBBI IPOCTPAHCTBA.

I1K-18

Teopus cucrem
JMHENHBIX
YpaBHEHUI

OCHOBHBIE 33124 TEOPUH CHCTEM JIMHEHHBIX YpaBHCHHH.
Pazmuubbie  (GOpMBI  3alMCH  CHCTEMBbI  JIMHEHHBIX
YpaBHEHUM (mosHas, BEKTOPHas, MaTpHUYHas).
Knaccugukamnus cucrem. Teopema Kponekepa - Kanemnu.
Pemenne ompeneneHHbIX cUcTeM. MaTpH4HBIH CHOCOO
pelleHusT CUCTeM  JIMHEHHBIX  ypaBHeHMHA. Mertox
Kpamepa, meron T'aycca. HMccnepoBaHue W peleHue
MPOU3BOIBHBIX CHCTEM JIMHEHHBIX ypaBHeHHH. Pemenue
OIHOPOJHBIX cHCTEM. Teopema O HANOXKEHHU PELICHHH.
CrpykTypsl ~ OOIIEro  pemieHus  OAHOPOAHBIX |
HEOJJHOPOJHBIX CHCTEM.

I1K-18

DyYHKINY B
JIMHEHHBIX
MIPOCTPAHCTBAX

OyHKIMH  WIM  oToOpaxkeHus.  YacTHele  cirydan
otobpakeHnid. Cymneprno3unus oOnepaTopoB (CIOXKHAS
(yHkuusa), obpaTHeIe onepaTopsl. JIMHEHHBIE ONepaTopHl.
Marpuna nuHeitHoro omneparopa. Marpuia Cl0XHOTO
JTUHEWHOTO omeparopa. MaTpuiia omeparopa oOpaTHOTO
JMHEHHOMY OIIepaTopy.

Marpuna nepexona ot ogHoro 6asuca K apyromy. Cessb
MEXAy KOOpJIMHATaMH BEKTOpa B pasHBIX 0Oasucax.
[lepexon  or  opToHOpMHpOBaHHOro  0Oasmca K
OPTOHOPMHUPOBAHHOMY 0aznucy. OpTOroHajJbHBIE MaTpPHIIbI
U UX CBOHCTBAa. I3MeHeHHEe MaTpHlbl JHHEHHOTO
omeparopa npu u3mMeHeHnu 6asuca. CoOCTBEHHBIE YnCIa U
COOCTBEHHBIE BEKTOPHI JITHEHHOTO omepaTopa.

JluneiiHble omepaToOpel B YHHUTAPHOM W THIHOEPTOBOM
MPOCTpaHCTBaX (CONMPsDKEHHBIE W CaMOCONPSIKEHHBIC
(cuMMeTpuYHBIE) JIMHEWHBIE omepaTopsl). JIMHEHHBIE U
OommmaelHble QyHKIMOHANE (hopmer). Teopembsl 006 mx

IK-18
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obmem Buzae B. KBagparnunele ¢yHKIHMOHANBI ((OPMBI).
[MpuBenenne kBagpaTH4HBIX (OPM K KAaHOHMYECKOMY
Buny. [lojoxuTenbHO OmpeneNeHHble KBaJpaTHYHbBIC
(hopMbl. Y CIIOBUHS TTOJIOKUTEITLHOM OTIPEJICIICHHOCTH.

IIpunoxenue

JMHENHON OO0mas Teoprsi KPUBBIX Ha IUIOCKOCTH, TOBEPXHOCTEH U
anreOpsl K KPHBBIX B MPOCTpaHCTBE. KpuBBIe 1 OBEPXHOCTH BTOPOTO
3aJadam nopsiaka. [Ipsamast Ha mrockoctu. IImockocTs u mpsimast B
AQHAIIUTUYECKON | MPOCTpaHCTBE.

TeOMETPUH

I1K-18

5.3. Pazgenbl AMCHUILUIMHBI M MEKIUCIUIUIMHAPHBbIE CBSI3H € 00ecneYuBalOMUMH (MPeablLIy IMMU)
U ofecneyrBaeMbIMHU (MOCJIeTYOIIMMHA) U CHUILTHHAMMA

Ne HaunmenoBanue Ne Ne paznesnoB naHHOW TUCHUIUTMHBL U3 Ta0i.5.1, AJIst KOTOPBIX HEOOXOAUMO H3YyUCHHE
n/n obecrieunBaeMbIX obecrneynBarmuX (MPEIbITYNNX) U 00eCIeYNBACMBIX (ITOCICTYIOIINX ) TUCIUILIHH
(mocnenyronux) 1 2 3 4 5
JUCIUTUTAH
IMocaeaywmue AUCHUIINHBI
1. | MaremaTudeckuil aHaau3 + + + + +
2. | JluckperHasi MaTeMaTuKa + +
3. | Teopus BeposiTHOCTEI + + + +
MaTreMaTuiecKast
CTaTHCTHKA
4. | Uudopmaruka n + +
MIPOTPaMMHPOBAHHE
5. Basbr ma"HbBIX +
6. | UnadopmannonHsie + + +
TEXHOJIOTUH U aHAJII3
JTAaHHBIX
7. HUccnenoBanue onepauuit + + + + +
U TEOpUS IPUHSITHS
pelieHui
A
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5.4. CooTBeTcTBHE KOMIIETEHIM I, (POPMHUPYEMBIX NPH U3YYEHUH JUCUMIIIIMHbI, U BUIOB 3aHATHI

Ilepeuyens Buns! 3ansTuit DOopMBI KOHTPOJIS
KOMIIETeHIUH JlaG | Tp. KP/KII | CPC
I1K-18 + + OTBeT Ha npakTU4YeCcKOM 3aHATHU. OIPOC Ha JIEKLUU.

IIpoBepka koncnekrta. KomnokBuym. KonTponbhas
pabora. [IpoBepka nomaminero 3aganus. Tect. 3ayer.

JI — nexmus, [p — npakTudeckue u ceMuHapckue 3ansatus, Jlab — maboparopusie padotsl, KP/KII —
KypcoBas pabota/mpoekt, CPC — camocTosiTensHas paboTa CTyJIeHTa

6. Metoabl u GopMbI OPraHu3anum 00y4eHust
TexH0J10rMy HHTEPAKTHUBHOIO 00y4YeHHs MPHU pa3HbIX opmax 3aHATHII B yacax

MeToabl

Jlexun
(dac)

DopMel

IIpakTuueckue
/ceMHHapcKue
3ansaTus (9ac)

CPC (gac)

Bcero

Pa6oTa B KoMaH[e 2

«Mo3roBo#i TYypM» (aTaka)

Hroro nHTEpaKTUBHBIX 3aHATUI

2
BricTymnieHue B ponn 00y4aromero, 2 2
6

OB INDN

7. J1aGopaTopHbIi NPAKTUKYM HE IIPEAYCMOTPEHO

8. [IpakTHYeckune 3aHATHSA (CEMUHAPBI)

Ne
n/n

Ne paznena
IUACIUIINHBL U3
Tabu. 5.1

TemaTrka MpaKTHYECKUX 3aHATHH (CEMUHAPOB)

Tpyno-
€MKOCTh
(dac.)

Komnerenmuu OK,
IIK

1

Martpunp! 1 geficTBust Hax HUMH. OnpenenuTens nopsaka n.
OOparHas Matpuna. PenieHre MaTpiyHbIX ypaBHEHHH.

I1K-18

JIuneitnsle npocTpaHcTBa. JInHeHHas 3aBUCUMOCTD U
HE3aBUCHMOCTb CUCTEM BEKTOpPOB. basuc, KoopauHATHI,
Pa3MEepHOCTh JIMHEWHBIX NpocTpaHCTB. [lognpocTpancTea
JIMHENHOTO MpocTpancTBa. JInHelHass 000JI0YKa CHUCTEMBI
BEKTOPOB. EBKIINJIOBEI JINHENHBIE IPOCTPAaHCTBA. PaHr
MaTpuIlsl. Aaredpa reoMeTpUIecKUX BeKTOpoB. CKaJsipHOE,
BEKTOPHOE, CMEIIAaHHOE TIPOU3BEICHHSL.

I1K-18

CucTeMbl THHEHHBIX anreOpanyecKux ypaBHEHUI.
Krnaccudukanms cucrem. PerieHne onpeeieHHbIX CUCTEM.
Pemenne HeonpeneneHHbIX cucteM. OTHOPOTHBIE CUCTEMBI
JIMHEIHBIX YPABHEHMIA.

I1K-18

@opMyIel Hepexojia OT OAHOTO 0a3uca K Jpyromy.
JIuneiinble onepaTopsl. Marpuna JIMHEHHOTO oneparopa.
CoOcTBeHHbIE YHCIa U COOCTBEHHBIE BEKTOPHI IMHEHHOTO
oneparopa. [IpuBenenre kBagpaTHIHBIX HOpM K
KaHOHUYECKOMY BUAY.

I1K-18

Hp}IMaH Ha 1jaockocTH. ITmockocTs u npsAaMas B
IIPOCTPAHCTBE. KpI/IBBIe 1 IMOBEPXHOCTHU BTOPOI'O IMOPSAJAKA.

IK-18
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9. CAMOCTOSATEJIBHASA PABOTA

TpynoemMKkocTs, 4 Kontpons
Bunsl camocTosTensHOM paboTh Ilo pa3nenam AUCHUIUIMHBI Bceero OK, IIK BBITTOJIHCHUS
10 BUAY paboThI
2 3 4 5 CPC
1. CamocTosiTe/IbHOE H3YyUeHH e 14 [1K-18
TeM:
JluneitHbIe IPOCTPAHCTRA. 3 4 I1K-18
Apudmernueckne mpocTpaHCTBA. TecToBbIi
EBKIINIOBEI IMHEHHBIE OIpoC Ha
MIPOCTPAHCTBA. I13, ompoc
Aunrebpa reoMeTpU4eCKUX BEKTOPOB. 4 3 I1K-18 Ha JICKLIUH,
CxaJsipHOe, BEKTOPHOE, CMELITIAHHOE HpoBepKa
HPOU3BEICHHS. KOHCIICKTA,
IIpsamas Ha maockoctu. IImockocTs. 4 4 I1K-18 KOJIJIOKBUYM
[Ipsimast B IpocTpaHCTBe.
Kpussle 1 moBepXHOCTU BTOPOTO 3 3 [1K-18
nopsKa.
2. IToaroroBka K NpaKkTHYEeCKUM 4 8 4 4 26 [1K-18 TecToBsIit
3aHATHAM (M3yUeHHUe Teop. oIpoc Ha
MaTepuaJia, BbINOJHEHHe 113,
JAOMANIHEro 3a1aHMs) IpoBepKa
JIOMAIIIHETO
3a7aHus,
KOJUJIOKBUYM
3. [loaroToBKa K KOHTPOJIbHBIM 14 [K-18
padoram (peuieHue 3a1a4):
BekropHas anredpa 2 2 I1K-18
Jluneiinas anre6pa 2 2 2 8 IK-18 KoHTpoubHa
Amnanutideckasi reoMeTpust 2 2 I1K-18 1 paboTa
Kpussre Broporo mopsiaka 2 2 I1K-18
Bcero no paszjenay JHCUHIUIMHbI 15 | 10 6 15 54 IIK-18

10. IlpumepHas TeMaTHKA KypPCOBBIX IPOEKTOB (padoT)

R
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11. PeiiTuHroBasi cucremMa JJisi OlleHKH YCIeBAeMOCTH CTY/IEeHTOB
Tabauna 11.1 bayibHbIe OLIEHKHU JUTsl 3JIEMEHTOB KOHTPOJIA.

Taoauna 11.1a

MaxkcuMaJibHbIIi MaxkcuMaJibHbIIi MaxkcuMaJibHbII
DJIeMeHThI Y4eOHOoM 6asa Ha 1-yro KT 0aJ1 32 nepuoj 0aJ1 32 nepuoj Bcero 3a
Ceccus
JUCIHHUILIMHDBI C HayaJia me:xkay 1KT u 2KT me:xay 2 KT u na ceMecTp
ceMecTpa KOHeIl ceMecTpa
KonTtpomnbHble paboThI Ha 30 10 10 50
NPaKTHYECKUX 3aHATUSIX
WnpuBunyanbHbIC 3a0aHAS 10 10
Komnoksuym 40 40
Hroro makcumyMm 3a nepmoj 30 10 60 100
Cnada 3aueta (MAaKCUMYM) 100
Hapacraromum urorom 30 40 100 100
Hroro 100

HpnMeanne. ITo oxoHuanuro CEMECCTpa peﬁTnHr O6Hy.]'I$IeTCH 1 UTOTOBBIN peﬁTI/IHF BBICTaBJIACTCA 110
JK3aMEHAIIMOHHOM OLICHKC, KOTOpPas, B CBOIO OUCPC/b, BHICTABIACTCA 110 OTBETY HA 9K3aMCHC.

Tabauna 11.2 IlepecueT 6aI0B B OLICHKH 32 KOHTPOJIBHBIC TOYKH U DK3aMEH

BaJuibl Ha 1aTy KOHTPOJIbLHOM TOYKH Ouenka
> 85 % ot MmakcuManbHO# cymmbl OayutoB Ha naty KT OT1nu4dHO
Ot 70% 1o 84% oT MakcuMalibHOH cyMMBI 6asutoB Ha gaty KT Xopo1io
Ot 55% 10 69% OT MakcUMalbHOI cyMMBbI OaioB Ha gaty KT Y 10BIIETBOPUTETHHO
< 55 % oT MakcuMaIbHOM cyMMBI OaioB Ha naty KT HeynoBneTBOpUTENBHO

Tab6aunna 11.3 — Ilepecuer cymMMbl 0asioB B TPAJUIIMOHHYIO M MEKIYHAPOJIHYIO OLEHKY

Ouenka (FOC) Hrorosasi cymma 621.]1.]'[?3, YYHMTHIBAET YCHENIHO Ouenka (ECTS)
CIAHHBII JK3aMeH
5 (otnu4HO) (3a4TEHO) 90 -100 A (0TIIHYHO)
85-89 B (oueHp xoporio)
4 (xopomo) 75_ 84 C (xopoto)
(3auTeHo) 70-74
D
3 (YOOBIETBOPHUTEIIBLHO) 65— 69 (yrosaeTsopuTeLHO)
(3auTeHo) 60 - 64 E (nmocpencTBeHHO)
2 (HEYNIOBICTBOPUTEIILHO), Huxe 60 6ai10B F (HeyOBIICTBOPHUTEIIBHO)
(He 3a4TeHO)

12. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE o0ecneyeHne JUCIUIIMHBI
12.1 OcHoBHas iuTEpaTypa.

1. Tpunmmon W.D. Jlunelinas anreOpa. AHanmuTHYecKas TreoMeTpus (UIsI HSKOHOMHYECKHX
cnienuanbHocTei). YuebHnoe mocodme. / WM.D. I'punmmon, JILA. I'yrosa, JL.W. Marasunuukos, A.Jl.
MarasunnukoBa; dexepaibHOe areHTCTBO MO0 00pa3oBaHMI0, TOMCKHI rocyapcTBEHHBI YHUBEPCUTET
CHICTEM YNIpaBICHHUS U paarodieKTpoHuku. - Tomck: TYCVYP, 2007. - 247 c. Ix3emmaspsl Beero: 103
9K3.

2. MarasunaukoB JL.U. Breicmas matemarnka I. [lpaktukym mo JduHEHHOW anreOpe M aHaIUTHIECKOH
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reomerpun: YueOHoe mocobume / JLW. MarasunaukoB, A.JI. MarasuHHukoBa, MHUHHCTEPCTBO
obpazoBanus Poccuiickoii deneparn, ToMckuii rocy1apcTBEHHBI YHUBEPCUTET CUCTEM YIPABICHHS U
paauosnekTpoHuku. - Tomck: TYCVYP, 2007. - 162 c. Ik3eMmiaspbl Bcero: 975k3.

12.2 lonosiHuTEIbHAA JIUTEPATYpa.

1. Byrpos f1.C. Beicmias matemaTtuka: yueOHuk 115 By30B: B 3 1./ S1.C. byrpos, C.M. Hukoabckuii; pe.
B.A. CamoBuuumii. T. 1: DimeMeHTHl TUHEHHOW anreOpbl U aHATMTUYECKOW TeOMeTpuu.- 8- W31,
crepeotutl. - M.: Jlpoda, 2006. - 284[4] c. Ixk3eMmasapbI Bcero:31 sk3.

2. MarazunnukoB JI.U. Beicmias matemaTtuka. JInHeiiHas anredpa v aHATUTHYECKask T€OMETpHs: YyudeOHOe
nocobue / JL.U. Marazunnukos, A.Jl. MarasunHukoBa; MuHHCTEpcTBO 00pazoBanust Poccuiickoit
Oenepaunu (M.), ToMckuii rocyapCcTBEHHBIN YHUBEPCUTET CHCTEM YIPABIEHUS U PAIHOITIEKTPOHUKU
(Tomck). - Tomck: TMIJIO, 2003. - 176 c. Ix3eMisapbI Beero: 179 k3.

12.3 YMII u nporpamMmHoOe obecrieueHue.

Ilpakmuueckue 3anamusa npogoOANCA no y4eOHbIM nocoduam:

1. T'punmmon W.D. Jluneitnas anreOpa. AHanuTHuYecKas TreoMeTpust (UIE SKOHOMHYECKUX
cnenuanbHocteit). YuebHoe mocoowe. /| W.D. I'punmmon, JI.A. I'yrosa, JL.M. Marasunuukos, A.Jl.
MarasunnukoBa; ®denepaibHOE areHTCTBO MO 00pa3oBaHMI0, TOMCKHI TOCYAapCTBEHHBI YHUBEPCUTET
CUCTEM YIpaBIIeHUS U pamuodiekTponukn. - Tomck: TYCVYP, 2007. - 247 c¢. Dx3emmsipsl Beero: 103
9K3.

2. MarasunaukoB JI.W. Beicmas matemaruka I. [lpaktukym 1o jauHEHHOW anredpe W aHATUTHYECKON
reomerpun: YueOHoe mocobue / JLW. MarasunaukoB, A.JI. MarasuHHuKOBa, MUHHUCTEPCTBO
obpazoBanus Poccuiickoii deneparn, ToMckuii rocy1apcTBEHHBI YHUBEPCUTET CUCTEM YIPABICHHS H
pagnosnekTpoHuki. - Tomck: TYCVYP, 2007. - 162 c. Ixk3emnsipbl Beero: 973k3.

3adanus Ha KOHMPOJbHbLE PAOOMbL U UHOUGUOYAIbHbLE 3A0AHUL NPUBCOCHDL 8 KANCOOM U3
Cl1e0VIoOuUX Y4eOHbIX NOCOOUIL.
1. T'punmmon W.D. JluneitHas anreOpa. AHanuTHuUecKas TeoMeTpust (UIE HSKOHOMHYECKUX
cnenuanbHocTei). YuebHoe mocoowe. /| W.D. I'punmmon, JI.A. T'yroBa, JL.U. Marasuunukos, A.JL.
MarasunnukoBa; denepaibHOE areHTCTBO MO 00pa3oBaHMI0, TOMCKHI TOCYAapCTBEHHBI YHUBEPCUTET
CUCTEM YIPAaBIICHUS U paguodekTpoHukn. - Tomck: TYCVYP, 2007. - 247 c. Dx3emmsipsl Beero: 103
9K3.
2. MarasunaukoB JI.U. Breicmas matremarnka I. [lpaktukym mo nuHeHOW anreOpe W aHAIUTHYECKON
reomeTpun: YuebHoe mnocobue / JL.M. MarasunaukoB, A.Jl. MarazunaukoBa; MUHHCTEPCTBO
oOpaszoBanus Poccuiickoit @enepanyu, ToMckuii rocyjapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U
paanosnekTpoHuku. - Tomck: TYCVYP, 2007. - 162 c. Ik3emmiaspbl Beero: 973k3.

IIporpaMmMHoOe obecrieyeHne

Cuctemsl nporpammuposanus Mathcad, Matlab, Maple. Cucrema quctaniimoHHOT0 00pa30BaHUs
MOODLE nnst conpoBOXACHHSI CaMOCTOSTEIHHON Pa0OTHI CTYACHTOB (METOJUYECKHE MaTEPHUATIbI:
TEKCTOBBIC, ayTNO W BHICO(AIITBI, HHIUBUAYATbHBIC 3aaHMs, TECTHI U T.1I.).

12.4 ba3bl naHHBIX, HHOOPMAIIMOHHO-CIIPABOYHBIE U TTOMCKOBBIE cUCTeMbl: CCBIIKH C caiiTa Kadenpsl Ha
MaTEMaTHYECKHUE PECYPCHI U OH-JIAlH TPEHAXKEPHI.

13. MaTepnanbHO-TeXHH4YeCKOe o0ecreyeHne JMCMIIJIMHbI:

Bo3moxxHOCTE paboTaTh B KOMITBIOTEPHOM KJIacce M3 pacuéra OJWH KOMIBIOTEp Ha CTY/ACHTA.
JIeKUMOHHbBIE ayAUTOPHUH, OCHALLIEHHBIE TEXHUKOW U1l MYJIbTUMEIUWHBIX Mpe3eHTauui. Bo3MOKHOCTH
paboTaTh Ha MPAKTUYECKHUX 3aHATUSAX C IPUMEHEHHEM ycTporcTB «CumBo-TecT» st CaMOKOHTPOJIS.

1M0n
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[Tpunoxxenue k paboueli mporpamme
®denepalibHOE TOCYIAPCTBEHHOE OI0KETHOE 00Pa30BaTEILHOE YUPEIKIESHUE BBICIIETO 00pa30BaHUS

«TOMCKHI TOCYJAPCTBEHHbIII YHUBEPCUTET CUCTEM YIIPABJIEHUS U PAJIMODJIEKTPOHUKI»

(TYCYP)
YTBEPXJAIO
IIpopekTop no y4yedHoii padore
II. E. Tposin
«_» 2016 T.
®OH/JI ONEHOYHbBIX CPEJACTB I10 YYEBHOU INUCIUIIJIMHE
JUHEWHAS AJITEBPA
YpoBeHb 0CHOBHOI1 00pa30oBaTe/ILHONM NPOrpaMMbl  0akajaaBpHuaT
Hanpasiaenune moaroroku 38.03.05 BU3HEC — UTHOOPMATUKA
®opMma 00yyeHHs]  OYHas
®@akyaster Crcrem ynpasierHus (OCY)
Kadenpa AsromatusmpoBanHO# 00padoTku nHpopmarmn (AON)
Kype 1 Cemectp 1
YueoHblii mian nHaéopa 2013roaa .
3aver 1 cemectp Hud. 3auer He MpeaycCMOTPEH

JK3aMeH He IIPeIyCMOTPEH

Tomck 2016
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1 Bgeenenue

®onp onenounsix cpencts (GOC) sBnseTcs: NMpUIoKeHHEM K paboyeil mporpaMme

TUCHUIUIMHBL  (TIPaKTUKM) MW TPEJCTaBisieT CcoOOM  COBOKYNMHOCTh  KOHTPOJBHO-
M3MEPUTEILHBIX MaTepUaJIOB (THIIOBBIC 3a/1a4H (3a/1aHUs ), KOHTPOJbHBIE pa0OTHI, TECTHI U
Ip.) W METOJOB UX WCHOJIb30BAaHUS, TMPEIHA3HAYECHHBIX [JI1 HW3MEPEHUsS YPOBHS
JOCTHXKEHUS CTYACHTOM YCTaHOBJICHHBIX PE3YJIbTaTOB OOYUEHHS.

®OC no aucuMIuiMHE (MPAKTUKE) HMCHOJB3YEeTCS MpPU NPOBEACHUU TEKYILIEro
KOHTPOJISl yCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIlMU CTYICHTOB.

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

Tadmuua 1 — [lepeyeHb 3aKpenJieHHbIX 32 IMCHUIVIMHON KOMIIETEHIMH

DopMyJIHpPOBKA Jtanbl GopMHUPOBAHUS
Kon
KOMIIeTeH UM KOMIIETEeHIIUN
IIK-18 CnocoOHOCTh  HMCIOIB30BaTh | Jlo/I2keH 3HATh OCHOBHBIC MOHSTHS
COOTBETCTBYIOIINI U METOAbl JIMHEHHON anredpsl,
MAaTEMATHYECKUN anmaparT | | UCIOJIb3YIOIIHNECS B
MHCTPYMEHTAJIBHBIE CPEJICTBA | MATEMATUYECKOM  amlliapare s

1. 00paboOTKHM, aHanu3a |

00pabOTKH U aHanu3a UHPOPMALUU

CUCTEMaTHU3ALINH IpPU U3YYEHUHU OOLIETEOPETUUECKUX

uHbOopMaluu 1o TEME | ¥ CHEUAIBHBIX JUCIHILIVH.

VCCJIEIOBAHMSL. JoxeH yMeThb IIPUMEHSTH
MaTeMaTU4eCKHue  METOAbl  JUIS
pelIeHus]  NPaKTUYECKHX  3ajad,

WCIOJIb30BaTh MAaTEMATHYECKUE U
MHCTPYMEHTAJIBHBIE CPEICTBA JUIA
00paboTKH, aHajau3a u
cucTeMarusanu MHGOpPMaALUA  T10
TEME UCCJIEOBAHUS U MOJIb30BATHCS
npu HEO0OXO0IUMOCTHU
MaTEMAaTUYECKOU JIMTEPATYPOH.

JlokeH BJIaieTb MAaTEMATUYECKUM
anmapaToMm M METOAAMH PELICHUS
3a1a4 JIMHEUHOU anreopsl,
OCHOBaMU MaTeMaTH4YECKOrO
MOJIEIUPOBAHUS MPUKIAAHBIX 3a7a4
[0 TEME HCCIEAOBaHMUS, PELIAEMBIX
CpeJICTBaMH JIMHEWHOU areOphl.

12
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2 Peanmsanus KoMneTeHIHH

1 Komnerennus IMTK-18

ITK-18: CriocoOHOCTh UCTIONB30BaTh COOTBETCTBYIONIMI MaTeMaTUYECKUM ammapar

Y MHCTPYMEHTAJbHBIEC CpPe/ICTBA sl 00pabOTKH, aHAM3a U CUCTEeMaTU3aluid HH(POpMaLuu

10 TEMEC HUCCIICAOBAHU.

I[J'ISI Q)OpMHpOBaHI/I}I KOMIICTCHIIMH H€O6XOI[I/IMO OCYHICCTBUTL PAJ 3TAIIOB. OTanbl

CI)OpMPIpOBaHI/Iﬂ KOMIICTCHIIHNHN, IPUMCHACMBIC IJISI 9TOI'0 BUJIbI 3aHATUN U HCIIOJIb3YCMbIC

CpCACTBA OLICHNUBAHUA IIPCACTABICHLI B Ta6J'II/IH€ 2.

Taﬁ.lmua 2— Jransl (l)OpMI/IPOBaHI/Iﬂ KOMIIETCHIIMA U UCIIOJb3YEMBIC CPEICTBA

OIICHUBAHUSA
1. Cocras 3HaThL YmMmerh Baaners
MPUMEHSITh
MaTeMaTHYECKHE
3HaeT OCHOBHEIC METOJIbI JIJISl PEIICHHS
MaTeMaTHYECKUM
MTOHSATHS U METOBI MPAKTUYCCKHX 3a/1a4,
o . anmapaToM U METOJaMHt
JIUHEHHOMN anreOpsl, HCIIO0JIb30BaTh
pellIeHus 3a1a9
UCIIOJIB3YIOIIHNECS B MaTeMaTHYECKHE U "
JMHEWHOU anreOpsl,
MaTeMaTHYeCKOM WHCTPYMEHTAJIbHBIC OCHOBAMIU
Conepxanue | anmapare s CpelcTBa JIst
MaTEMaTHYECKOI'O
ITAMOB 00paboTKH U aHaTn3a 00paboTKH, aHamu3a u
MO/ICIIMPOBAHUS

nH(popMaluy npu

cucreMaTrusalmu

MPUKJIAAHBIX 3a1a4 I10

paboTa CTy/ICHTOB;
e KoHcynpranuu

e (CamocrosTenbHas
paboTa CTyIeHTOB;
e KoHcynbpranuu

U3y4YEHUU uH(pOpMaIMU 1O TEME
TE€ME HUCCIIENOBaHu,
OOIIETEOPETUYECKUX U | UCCIIEOBAHUS U
pelaemMsbIX CpeIcTBaMu
CHEIMAJIbHBIX I0JIB30BATHCS IIPU N
JTUHEHHOU anreOpbl
JUCLUTIINH HE00X0IMMOCTH
MaTeMaTU4eCKOU
JUTEPATYPOU
e IIpakTnyeckue e [IpakTnyeckue
e Jlekuuu; 3aHATUS; 3aHATUS;
e [IpakTnueckue e BrimonHenune e Brimonxnenue
. 3aHATUS, JIOMAILHETO JIOMAIITHEro
Buaewl 3ansaTui ) )
e CamocrosTenpHas 3a/1aHuS; 3aJlaHus;

o (CamocrosTeabHas
paboTa CTyIeHTOB;
e KoHcynbranuu

HUcnoab3yemblie
cpeacTsa
OLICHUBAHUSA

o Tecr;

e KoHTponbHas
pabora;

e OrtBer Ha
KOJIJIOKBUYME;

e 3auer

e KoHTposbHast
pabora;

e Odopmiienue
JIOMAIIIHETO
3a/laHus;

e KoHcnekT
Marepuaa,

e KoHTponbHas

pabora;

e  Odopmienne
JOMAITHEeTo
3aJlaHus;

e 3auer

CornacoBaHa Ha noptane N2 5658
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BBIHECEHHOTO Ha
CaMOCTOATCIIbHYIO
pabory;

e 3auer

O6HII/IG XAPAKTCPUCTUKHU IoKa3areyneu u KpUTCPHUCB OLCHUBAHHWA KOMIICTCHIMH Ha

BCCX oTallax IIPUBCIACHLI B Ta6JII/III€ 3.

Taomuua 3 — O01mKe XapakTepUCTHKH MOKa3aTeJeid 1 KPUTEePHeB OLEeHMBAHUS
KOMIIETeHIIMH 110 3TanaM

IHoka3areau u

KpHTEpHH 3HaTh YMeThb Baagers
KonTpomupyer
O0nagaeT auana3oHoOM POIMPY
OO0magaeT CHUCTEMHBIMU HpaKTHYCCKIX BBITIOJIHSIEMYIO
U TIIyOOKUMH 3HAHHUSIMU N paboty IIPOBOJIUT
OTHHqH?, B TIpejesiax H3y4aeMou yMeHuii, - TpeOyeMbIX oueHK};
(BBICOKHUI ATIst pasBHUTHA .
JUACITUIIIHHBI ¢ | tpopucckix pememui. | BPMOTHEHHOM
YPOBEHb) NOHMMaHMEM  Ipammil | p P > | paboTsl,
I a0bcTparupoBaHus
PUMCHHUMOCTH MOJUPUIHPYET
npoOemM
3Tanbl padoThl
OO06nagaer 3HAHUSIMU
o O0nagaer auana3oHOM 0
OCHOBHBIX ITOHATHI Ha HpAKTHYECKITX nepupyeT
Xopomo YPOBHE ONIPEACIICHUN U vermit.  ToeGvemsx | CCHOBHPIMA
(0a3oBbIN B3aMMOCBSA3EH MEKITY y ’ peoy METOJaMU  PEICHUs
HIMH B TIpeenax JUTSL PEILICHUST THITOBBIX sanau 0
YPOBEHD) 9 3ajjad ¢ DJIEeMEHTaMH .
U3ydyaeMon HCCIIEI0BaHUI
S — HCCJIEIOBAHMS
Obnapact sHaHMMH O6namaeTr OCHOBHBIMH
YIOBJIETBOPHUT | ocHOBHEIX MOHSTHIA HA MCHESIMI/I PaGotaer npu
€JIbHO YpOBHE Ha3BaHWil U ¥ oG eMBIl:/[I/I g | TPAMOM
(moporoBplii | 0003HAYCHHIL, pevy A HaOJII0ICHUN
AJTOPUTMOB pPEIICHUS BBITOIHCHIA TIPOCTRIX - 4 srporte
YPOBEHbB) P P TUIOBBIX 3aja4 P

THUIIOBBIX 3aJ1a4

DopmyaMpOBKa IOKA3aTeNIe W KPUTEPHUEB OLICHUBAHUS JAHHOW KOMIIETEHIIUU

npuBeacHa B TabmuIe 4.

Tab6auua 4 — [oka3areju 1 KPUTEPUH OLIEHMBAHUSA KOMIIETEHIMN HA ITaNmax

IHoxa3zarenn
3HaThL YmMmeTh Baagetrns
U KpUTEePUH
OT1ian4HoO ®  DPacCKpBIBaeT e CcBOOOAHO e CBOOOJHO OmEpUpyeT

14
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(BBICOKHIA CYILIIHOCTh MIPUMEHSET METO/IbI METO/laMH
YPOBeHb) MaTeMaTH1ECKUX pelieHus 3a1a4 B H3y4aeMou
MOHSATUN, TPOBOAUT HE3HAKOMBIX TV CLUTIINHBI;
HX XapaKTEPUCTHKY; CUTyalUsX; OpraHu3yeT
aHAJIU3HUPYET CBS3U yMeeT KOJUIEKTUBHOE
MEXIy pa3InuHbIMU MaTeMaTH4eCKU BBITNIOJIHEHHE PaOOTHI,
MaTeMaTH4Y€CKUMU IOKa3arh U 3aTparuBaroLIei
MOHSATUSAMH; apryMEHTUPOBAHO H3y4aeMyHo
000CHOBBIBAET JIOKa3aTh MOJIOKEHUS JUCLUILINHY;
BBIOOD HA3y4aeMon CcBOOOHO BIIajIeeT
MaTeMaTu4eCKOro AUCHHUILIMHBL 1 pa3HbIMU criocobaMu
METO/1a, TUIaH, 3TaIlbl IIOCPENCTBOM MIPEICTABIICHUS
pemcHnA 3a1a4u, MaTeMaTu4eCcKoro MareMaTu4eCcKoro
HCIIOJIb3YET anmapara anmnapara.
MaTeMaTH4eCKHUil HNpoaHAIM3HPOBATD
anmnapar, aHaJIu3upys PCaIbHYIO 3a/lay
MOCTaBIEHHYIO JJIAA ITIOCTPOCHUA €€
3ajaqy s MaTeMaTH4eCKO
IOCTPOECHUS MOZCJIN.
MaTeMaTH4€CKOMI
MOJIETIH.
JIaeT ONpEACIICHUs
OCHOBHBIX ITOHATHH CIOCOOCH pa3INInTh
Y IPUBOJIUT CTaH/IapTHBIE U KPUTUYECKHU
MIPUMEPBI UX HOBBIE CUTYallUU [IPU OCMBICIIUBAET
IPUMEHEHUS, 00paboTKe, aHaN3e MOJIy4CHHBIC 3HAHUS;
ITOHUMAET CBS3U U pElICHUH 3a7a4 criocoOeH paboTarh B
MEXKY Pa3JInYHbIMU MOCPEICTBOM KOJIJIEKTUBE, 33141
XOpOIIlO MOHATHUSIMU, MaTeMaTu4eCcKoro KOTOPOTO
(0a3oBBIU apryMeHTHDPYET anmapara; 3aTparvBaroT
YPOBEHbD) BBIOOD yMeeT KOPPEKTHO H3y4aeMyro
MaTeMaTH4€CKOTO BBIpaXXaTh U JUCLUIUIUHY;
anmapara Jis apryMeHTUPOBAHO BIIAJICET CIIoco0amMu
aHaJln3a U PEUICHUs 000CHOBHIBATh MIPEICTABICHUS
3a/1a4H; TTOJIOKEHU ST MaTeMaTH4eCKOro
COCTABJISIET TUIAH HA3y4aeMon armapara.
dhopmanuzanuu u JUCLUTITUHBL.
peLIeHUs 3a1a4H.
MO/ICP/KUBAET
BOCIIPOU3BOJUT sVieh
yMEET MPUMEHSTh pas3roBOp Ha TEMBI
OCHOBHBIE (PaKThI, . .
— MaTeMaTH4eCKuin n3y4aemMoi
’ anrapar u JIUCIIUIIIINHEI;
pacrmo3Haer .
AJITOPUTMBI aHATTU3A BJIAJ€ET OCHOBHOMU
OCHOBHBIE
yHOBHeTBOPH M PCIICHHUS TUIIOBBIX TepMHHOHOFHCﬁ
MaTeMaTH4eCKue :
TCJAbHO oGbe 3a71a4 Ha IPAKTHUKE, MAaTEeMaTUYECKOIO
.- 'bEKTHI;
(moporosbIi ’ ymeet paboTarb co anmnapara u
3HaeT .
. CITPABOYHOM OCHOBHBIMH
YPOBEHbD) MaTeMaTH4eCKun P .
JUTEPATYPOH; METO/IaMU
amnrmapar u
ymeeT opopMIISTh 00paboTKH U
aJITOPUTMBI aHATTU3A .
pe3ynbTaThl CBOEH aHaym3a 00bEKTOB
Y PEIICHHS TUTIOBBIX N
paloTHI. U3y4aeMoi
3a1ad.
JUCITUTITAHBL.
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3 TunoBble KOHTPOJIbHbIE 32 IAHUA

I[JISI pcaln3ainuu BBIIICIICPCUYNCIICHHBIX 3aJga4d O6yII€HI/I$I HCIIOJIB3YIOTCA
CICAYIOMNEC MaTCpralibl:

— TUIOBBIE KOHTPOJBHBIE 3aJlaHUsI WM WHBIE MaTepuaibl, HEOOXOAUMBIEC JIJIsl OLICHKU
3HAHWM, yMEHUM, HABBIKOB U (WJIM) OMBITA JEATEILHOCTH, XapaKTEPU3YIOIINX ATaIlbl
(dbopMHpOBaHUS KOMIETEHIIMN B MPOIECCE OCBOCHHS 00pa30BaTEIbHON MPOTPAMMBI,

B COCTaBC:

TecT: UTOTOBBIN TECT MO QJICMCHTAPHBIM 3HAHUAM W IIPAKTUICCKHUM HABbIKAM

gemo-eagzuaum

1. HanucaTp ypaBHeHHE MpsAMOii, poxoasieii yepe3 Touky M (1,—3)
a) mapawtensuo npamon 3X+4y —3=0 ;
0) neprenguKyiIsapHo npsamoit 2X+3y—3=0.

2. Hanmcats ypaBHEHHE TUIOCKOCTH, POXOAAIIEH epes Touky M (2,—1,4)
a) mapauensHo iockoctn 2X+5y—3z2+4=0;
Xx-2 y+1 z-3

2 -2

0) mepreHIUKYISIPHO NPSMOI

3. Hanmcatp ypaBHEHHE MPSIMOIA, MPOXOSAMIEH Yepes Touky M (1,—2,1)
x-1 y+1 z-3,

-3 2 -2

0) nepreHIMKyIapHo miockoctn 2X+5y—-32+4=0.

a) mapajiebHO TMPSIMOI

4. Haifth KOOpAMHATHI EIMHMYHOIO BEKTOPA, KOJIMHEAPHOro BeKTopy D 2(6,—8, 4) W HalpaBJICHHOTO B
MIPOTHBOIOJIOKHYIO CTOPOHY.

5.. ONpeeNuTh, IPU KAKOM 3HAYEHHH (! BEKTOPHI A = al — 3j +2k ub=i+2 J_ —oK Bzamvmo TIepIECHANKYISIPHBIL.
6. Haiiti npoekiuio Bektopa a = (8, 4,1) Ha 0Cb, MAPAIUIETBbHYIO BEKTOPY b = [ZI_ + 3] - IZ, i +2 j + 412]
7. BBIYNCIUTE JUIMHY BEKTOpa 2(5, Ek ,eci & = 3i — 2i , b =-5i + j, C=i+ 4] ~2k.

2 0 - -1 0 1 -2 1
8. Jlaus! Matpumsr A = , B= uC= 0 . Haittu C-(A+B).

-1 2 1

5 2 -5 3 5 -2
9. BEISICHUTE, Kakass n3 Matpui: A = , B= wm C = SIBIIIETCS. OOpaTHON MaTpwiie

-3 1 3 -1
1 2

D= ?
s o

10. Marpuust A, B, C cessanst coornomennem A-B-C = E . Beipasuts marpuny B uepes A u C .

1 3 5 -2 4 5 5 1 5
11. A= 78 _9 5 0 .Haditu @; +a; +4a,

1A
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12. Haiimure coOOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE YMCIIa TMHEHHOTO OIepaTopa EHCTBYIOIIETO M0 3aKOHY

AX = (X, +3X,, X, —X,) . Crenaiite nposepky.

13. Haiitu Matpuily TuHeitHOro onepatopa AX = (2X1 + 3X2 — X3, X3 — X5 + 4X3, X, — 4X3) B KaHOHUUYECKOM Oasmuce.

14. Haiftu pe3ynbTar AeficTsus quHelHOrO onepatopa AX = (2Xl + 3X2 — X3, X; =X, + 4X3 y Xy — 4X3) Ha BEKTOP
c=(134).

15. Jlumeitusiii onepatop A: Ry — Ry neficteyer mo 3axory AX = (X; +6X, +8X3, Xp, — 2% + 6%, +11X3). Jlokasats, uto

Bekrop X =(4;0;1) sBustercs coGCTBeHHBIM JuIsi 3TOro omeparopa. Haiit coGcTBeHHOE YMCIO A, COOTBEICTBYIOLIEE

BeKTOpy X.
25 13 5 37
3 2 0 6
16. Berancauts onpenenurens .
1 1 0
7 1 0 4
25 13 5 7
17. Berauciaurs 3 220
1 00
7 0 0O
0 40
18. Ecin 2 :§,T0 7 3 @] pasen?
2 b 2 2
19. B cucteme ypaBHeHUil
X, + X, — 3X; + 2X, + 4x, = 2
2X, + X3 — 4x, + X = 1
Xy + 595X, — X = 5

3aBUCUMBIMHU HepeMeHHbIMI/I MOXHO C‘II/ITaTI)? HOquy?
20. Umeet au cucrema

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

HETpUBHANbHBIE pemeHus? Eciu a, To ykakuTte XoTs ObI OIHO.
21. MoHO 11 cucTeMy

{2 X, — X, = 3
4x, - 2X, = 6
penrats MeTonoM Kpamepa? Ecnu 1a, To HaliTH 3THM MeTOI0OM X,

22. CKOIIBKO pEeLIeHN UIMEeT CUCTEMa

X, + 3, = 2,
3X, - X3 = 57
2X, + 6%, = 8

[Touemy?

KoutpoanHuas padora:

Konrtponsnas padora Nel. Bekropnas anredpa.
17
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Kontponbras pabora No2 Jluneiinas anreopa.
KonrtponsHas pabora Ne3. AHanmuTHUECKasi T€OMETPUSI.
Kontponbras padota Ne4. Kpusbie BTOporo mopsijika.

lemo-sapuanmuol KonmponbHuIX pabom

1. Bexropnas anreopa

Hemo-sapuanm 1

1. Haiitu yron Mexny Bektopamu a = 30 + 5]T —2k ub =-2i + 4j +3k.

2. Jloka3aTb, dYTO TOYKH A(Z, 4 — 3); B(5, -1 7); C(— 3, 7,1); D(— 6,12,— 9) ABIIAIOTCA ~ BEPIIMHAMHE
HapajuIeIorpaMma.

3. JlaHBI TpU BekTOpa & = (2,3, 5), b= (:L— 4, 7), C= (— 3 2,4). Haiiti (ﬁ, Bk

4. BBUUCIUTS UTMHY 000 AMArOHANM MapallIeiorpaMMa, MOCTPOEHHOro Ha Bektopax a =3P — 7, b= 2p+47,
ecu |f)| =22, |G| =5,ayronmexny P u q pasen 45°.

5. Haiin [&,C]+[D,C], ecmn @ =31 2]+ 4k, b =5i +3j -

=

c=T+4]-K.

Hemo-eapuanm 2

1. BblunciuTh IIOWas MapamiesorpaMma, MOCTPOCHHOTO Ha BekTopax a =3P +5(, b= P-87, ecm |[_)| =4,
|q| =7, yronmexny P u q pasen 30°.

2. Beraucnus 4(5,5)§+ 2(5,6)5—3(5,6)6 ,eci A = 4i_—5j, b=-3i+ j, C= 7]T )

3. Bplumconth  CHHYC yIila MeXJIy CTOPOHAMH IapalUIeiiorpaMMa, I[OCTPOCHHOTO HA BEKTOpax a = (l, -2, 4),
b=(3-4,5).

4. 3Hast, 4TO BEKTOpbl A = al + 4i —3k ub=7i+ 2]T + ﬂE KOJUIMHEAPHBL, Halitn & u 5.

5. K kakoii Touke IMPUIIOKCH BEKTOP 5 = 4| + 5J - 3k , €CJIM KOHECII €Iro COBIMaaacT C TOYKOI C(4,l, - 6) .

2. Jluneitnas anredpa

Jlemo-eapuanm

1. Jlana cucrema
X, + 2X, + 3%; = 0

N

X, + X, — 2%X; =
33X, + 95X, + 3X; =

HeuspectHoe X; Haiitu no ¢opmynam Kpamepa.

2. laHa cucTeMa JIMHEHHBIX ypaBHEHUH

XX\ — X + 2% - X =1
XX — X + X - X, =0
XX\, — X + 5% — X, = 4
XX — X 4+ 6% — X, =5

Joka3zats, uTo cucrema copmecTHa. Haiitu e€ oOwee pemenue. Halith uacTHoe pemenue, ecmu X, = X3 = 1.

1R
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3. TlpuBectu KBagpaTHYHYHO (GOpMY 2X2 + 2y +4z7° + 2)Q/ K TJaBHBIM OCSM. 3alucaTth COOTBETCTBYIOIIUE
(dhopmyItel mpeoOpa3zoBaHUs KOOPIHHAT.

4. OTHOCHTEJIBHO KaHOHHMYECKOro 0asmca B R3 JaHbl 4YETHIPE BEKTOpA: fl = (3, -1 2) \ f2 = (l; 2; 4),
f3 = (— 31 —1) , X = (2, 4; 9) Jlokasath, 4TO BEKTOPBI fl , f 2 ,f3 MOJKHO TPHHSATDH 3@ HOBbIH 0a3uc B R3. Haiitu

KoopauHaThl BekTopa X B Gasuce fi .

3. AHamMTUYECKAasi TEOMETPUS

gemo—eagzuaum

1. HanucaTp ypaBHEHHE MpAMOii, mpoxoasieit uepe3 Touky M (7,—6)
a) mapajuiensHo npsamoi 6X —5y —8=0;

0) mepreHMKyIApHO npsiMoii 5X — Y +4=0.

2. HamncaTp ypaBHEHHE IUIOCKOCTH, NpOXosmiel yepes Touky M (4,—4,—5)
a) mapauiensHo riockoctu 3X + 6y +8z2 —3=0;
x-=1 y-5 z+3

-4 5

0) mepreHIUKyYISIPHO NPSMOI

3. Hanmcatpb ypaBHEHHE MPSIMOMA, MPOXOIAIIEH yepe3 Touky M (12,—5,—6)

. X+5 y+1 z-2
a) apauIeJIbHO TPSIMON = = ;

-3 4 -1
0) mepneH UKy IApHO iockoctH (X +4y —z2+2=0.

4. KpuBble BTOpPOTo nopsiaka

gemo—eagzuanm

[TpuBecT KpUBbIE K KAHOHUIECKOMY BHJLy, ONPEIEINTh BU KpUBOH. [IJ1s1 ammmIica ¥ rurepOoIIbl HAaWTH: IEHTP CHMMETPHH,
MOJTyOCH, OKAITBHYIO OCh; IS TapaboiIbl: BEPIIMHY, TApaMeTp P, OCb CHMMETPHH.

a) x> —6x+2y+4=0,
0) 9x*> —4y? +8y+41=0,
B) 4x? +25y2 — 24x +100y + 36 =0.

BblnoJiHeHHE JOMAILITHEr 0 3aJaHUs

1. Marpuiibl u 1eUCTBUSL C HUMHU

Onpenenurenu

OOGpaTHas MaTpuIila ¥ pelIeHHe MATPUYHBIX YPaBHEHUM
JIuHenHbIe TPOCTPAHCTBA

JlnHerHas 3aBUCUMOCTD U HE3aBUCHUMOCTh CHCTEM BEKTOPOB
Panr maTpuiibi

[Tepexon k qpyromy 6azucy

Metonsl Kpamepa u I'aycca

© oo No O WN

. Heonpenenennbie cuctemMbl
10 OmHOPOIHBIE CUCTEMBI

19
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11.BektopHas anreopa

12.JIuHeiiHbIC ONIepaTOPhI

13.Co0OcTBeHHbIE unciia U COOCTBEHHBIE BEKTOpA JIMHEHHOTO onepaTopa
14.KBanpatuunbie (hOpPMBI

15.1Ipsimast Ha MJIOCKOCTH, TIJIOCKOCTh

16.1Ipsimast B mpocTpaHCTBE

17.KpuBble BTOpPOro nopsiaka

TeMbl JIa0OPATOPHBIX PA0OT: He nPeodyCMOMpEHbl.

TeMbl 111 CAMOCTOATEILHON PA0OTHI:

1. JluneitHbie pocTpaHcTBa. ApudmeTrdeckue mpocTpancTBa. EBKIINMIOBEI IMHEWHbIE
IIPOCTPAHCTBA.

2. AnreOpa reoMeTpuuecKux BeKTOpoB. CKalipHOE, BEKTOPHOE, CMEIIaHHOE
MIPOM3BEICHMUSL.

3. Tlpsamas ma mmockoct. [ImockocTs. [Ipsimast B mpocTpaHCTBE.

4, KpI/IBBIC H ITIOBCPXHOCTHU BTOPOTO IIOPAIAKA.

TeMbI KYpCOBOIO IPOEKTA: He NpedyCMOmpeHsl.

TeMbl KOJJIOKBHYMA:

1. JluneiiHble IPOCTpAHCTBA.

2. AnreOpa reoMeTpHYeCKUX BEKTOPOB.
3. Mertpuueckue NpoCTPaHCTBA.
4

HOpMI/IpOBaHHHe 1 EBKIIM0BBI MMPpOCTpaHCTBA.

JK3aMeHALMOHHbIE BONIPOCHI: He NpedyCMOmpeHyi.

4 Meroanieckue MaTePHAJIbI

Jlnst obGecrnieyeHus mpouecca o0y4eHusl U pelleHus 3a1a4 00yUYeHUsl UCIIONIb3YIOTCS

CJIEIYIOIINE MaTEPHUAIbI:

2N
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— METOIMYECKHUE MaTepuallbl, OIPEACISIONME IPOLEAYPbl OLEHUBAHUSA 3HAHMW,
YMEHUH, HABBIKOB M (WJIM) ONBITA JAESATENBHOCTH, XaPAKTEPU3YIOLIUX OSTaIlbl

dbopMUpOBaHUSI KOMIIETEHIIMM, B COCTABE:

MeTtoauyeckne MaTepuaJibl: COIIACHO IMyHKTa 12 paGoueit mporpamMmbl

OcHoBHasi JInTEeparypa.

1. Tpunmmon W.D. Jluneinas anre6pa. AHanuTHYecKas TeoMeTpus (I SKOHOMHUYECKUX
crenuanbHocTei). Yuebnoe mocodbue. / W.D. I'punmmon, JILA. I'yrosa, JL.M. Marasunnukos, A.Jl.
MarasunnukoBa; ®denepaibHOE areHTCTBO MO 00pa3oBaHMI0, TOMCKHII TOCYAapCTBEHHBIM YHUBEPCUTET
CUCTEM YIpaBIeHUS U paguodnekTpoHuku. - Tomck: TYCVYP, 2007. - 247 c. Ix3emmiasapsl Beero: 103
9K3.

2. MarasunnukoB JL.U. Breicmias maremaruka I. IIpaktukym mo nuHeilHOW anreOpe W aHAIMTUYECKOMH
reomerpun: YudeOHoe mocobue / JLW. MarasunaukoB, A.JI. MarasuHHuKoBa, MUHHUCTEPCTBO
obpazoBanus Poccuiickoii denepanyu, ToMckuii rocy1apcTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS H
panno3nekTpoHuki. - Tomck: TYCVYP, 2007. - 162 ¢. Ik3eMmasipbl Beero: 973k3.

JlonoJiHUTe/ILHASA JIUTEPATYPA.

1. Byrpos f1.C. Breicirast Mmaremaruka: yaeOHuk s By3os: B 3 1./ S.C. Byrpos, C.M. Hukonbckwii; pes.
B.A. CagoBunumii. T. 1: DnemMeHTHl JUHEWHOW anreOpbl M aHATUTHYCCKOW T€OMETpPUH.- 8-¢ H3.,
crepeotuil. - M.: [lpoga, 2006. - 284[4] c. Ixk3eMmasipbl Bcero:31 sk3.

2. MarasunnukoB JI.W. Beiciias matemaruka. JInneiinas anrebpa u aHanUTHYECKas TEOMETPHs: yueOHOe
nocobue / JL.U. MarasunnukoB, A.Jl. MarasuaHukoBa; MuHHCTEpCTBO 0OOpazoBanust Poccuiickoit
Oenepaunu (M.), ToMckuii rocyqapCTBEHHBI YHUBEPCUTET CHCTEM YIPABICHUS U PAIHOIIEKTPOHUKH
(Tomck). - Tomck: TMIJIO, 2003. - 176 c. Ix3emmasspbl Beero: 179 sk3.

YMII u nporpammHOe oOecrieueHue.

Ilpaxkmuueckue 3anamus nPOGOOAMCA NO Y4EOHbIM NOCOOUAM:
1. Tpunmmon W.D. JluneliHas anreOpa. AHaJIWTHYECKas TreoMeTpus (JUIsI HKOHOMHUYECKUX
cnienuanbHocTeit). YdebHnoe mocodue. / W.D. I'punmmon, JI.A. I'yrosa, JL.U. Marasunuukos, A.Jl.
MarasunnukoBa; denepabHOE areHTCTBO MO 00pa3oBaHMI0, TOMCKHI rocyapcTBeHHBI YHUBEPCUTET
CHCTEM YNIpaBJIeHHUS U paanodiekTpoHuku. - Tomck: TYCVYP, 2007. - 247 c. Dx3emmisipsl Beero: 103
JK3.
2. MarasunnukoB JI.U. Beiciias marematuka I. [IpakTukym mo nuHelHO# anreOpe W aHAIUTUYECKOU
reometpun: Yuebnoe mnocobue / JL.M. Marasunauko, A.JI. MarazunaukoBa; MUHHCTEPCTBO
oOpaszoBanus Poccuiickoit @enepannu, ToMckuii rocyapcTBEHHbBIM YHUBEPCUTET CUCTEM YIPABICHUS U
pannosnekTpoHukH. - Tomck: TYCVYP, 2007. - 162 c. Ik3emmiaspsl Beero: 973k3.

3adanua Ha KOHMPOIbHbLE PAOOMbL U UHOUBUIYAIbHBIE 3A0AHUA NPUGCOCHDL 8 KANCOOM U3
CeOVIOUUX YUEeOHBIX NOCOOUIL .
1. T'punmmon W.D. JluneitHas anreOpa. AHamuTHUecKas TeoMeTpusi (IIsI JKOHOMHYECKHX
cnienuanbHocTei). Yuebnoe mocodbue. / W.D. I'punmmon, JILA. I'yrosa, JL.W. Marasunuukos, A.Jl.
MarasunnukoBa; deepaibHOE areHTCTBO MO 00pa30BaHMI0, TOMCKHII TOCYIapCTBEHHBI YHUBEPCUTET
CUCTEM YIPAaBICHUSA U PagrodIeKTpoHUKH. - Tomck: TYCVYP, 2007. - 247 c. Ix3emmaspsl Beero: 103
9K3.
2. MarasunnukoB JL.W. Beiciias maremartuka I. [IpakTtukym mo snuHelHOH anreOpe M aHAJIUTHYECKOMN
reometpun: Yuebnoe mnocobue / JL.M. MarazunaukoB, A.Jl. MarazunHukoBa; MUHHCTEPCTBO
oOpaszoBanus Poccuiickoit @enepannn, ToMckuii rocyapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U
paanosnekTpoHukH. - Tomck: TYCVYP, 2007. - 162 c. Ik3emmiasapsl Beero: 973k3.
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