MHWHHUCTEPCTBO OFPA30BAHMS 1 HAYKH POCCUIMCKOM ®EJIEPAILIANA

DenepanbHOE TOCYAAPCTBEHHOE OFODKETHOE 00pa30BaTeIbHOE YUPSIKACHUE
BEICIIIETO 00pa30BaHUs

«TOMCKMI TOCYJIAPCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIEHUS U PAJITMORJIEKTPOHUKI»

YTBEPXKJAIO
IIpopexTop no yuedHoii padore
IL.LE. Tposin
«_» 2016r.

PABOYAS TIPOT'PAMMA YYEBHOW JUCHUTIIMHBI
MATEMATHKA
YpoBeHb 0CHOBHOI1 00pa3oBaTe/LHOI MporpaMMsbl  OakanaBpHatr
Hanpagiaenue(s1) noaroroBku (cnenuanabHocTs) 05.03.06 «OKonorus 1 MpHpOIOIIOTH30BAHHE)
Hpopuanb(u)
®opMa 00yYeHHs] OYHas
®akyabrer PanmokoHcTpykropckuit hakynsrer (PKD)
Kadenpa PannosneKTpoHHBIX TEXHOJOTHHA U SKOJIOTHIeCKOro MoHHTOpUHTa (POTOM)
Kype 1 Cemectp 1

Yueonblii m1an Hagopa 2014 roga

Pacnpenesnenue paGouero BpeMeHnu:

— (o] o <+ wn o ~ «© 2
=|e|e|e|e|le|le|e|e| E
Ne Buasl yuedHoii padoTsI g g g 8 8 8 g 2 3 =
= = = = = = = = 2 =
5} 15} 15} 5} 5} 5} 5} 5} =
Q Q Q o o Q Q Q =
1. | Jlekunu 30 30 | yacoB
2. | JlabopaTtopHbie padoThI 4acoB
3. | lpakTHyeckue 3aHATHS 60 60 | gacoB
4. | Kypcooii npoext/padora (KPC) (aynuropnas) 4acoB
5. | Bcero ayauTopHbIX 3aHATHI (Cymma1-4) | 90 90 | yacoB
6. N3 HUX B HHTepPaKTHBHOI hopme 4acoB
7. | CamocrosiTenbHast padora crygenros (CPC) | 90 90 | yacoB
8. | Bcero (0e3 hx3aMeHa) (Cymma 5,7) | 180 180 | yacos
9. | Camoct. padoTa Ha MOATOTOBKY, CAAa4y IK3aMeHa 36 36 | yacos
10| O6mas Tpya0eMKOCTh (Cymma 8,9) | 216 216 | yacos
(B 3a4eTHBIX equHUNAx) | 6 6 |3ET
3auer He MpeayCMOTPEHO Jdud. 3aueT He NpesycCMOTPEHO

Jx3amed 1 cemectp

Tomck 2016

CornacoeaHa Ha noptane Ne 8931



Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 288 ot « 18 » 11 2016 |

Jluer corjiacoBaHmii

Pabouass mporpamma cocraBieHa ¢ yderoM TpeboBanuii denepanpHoro I'ocymapcTBEHHOTO
00pa3oBaTeNbHOIO CTaHaapTa BhICIIEro oopasoBanus, yreepkaéunoro 11 aprycra 2016 r., Ne998,

paccMOTpeHa U yTBepkK/IeHa Ha 3aceaanuu kadenpol «18» nHosOps 2016 1., mpotokos Ne 288

PazpaboTtumk: cT. mpenoaBarens Kadeapbl MaTEMaTUKH T.B. IlaBnoBa

3aB. obOecrieunBaroniei kadeapoil MaTeMaTHKH A.JI. MarasuHHHUKOBa

Pabouas mporpamma coryacoBana ¢ (pakynbTeToM, IPOGUIMPYIOIMMH U BBIITYCKAIOIIUMHU
KadepaMu HalpaBJICHUS TOATOTOBKH (CIIEIIMATBHOCTH).

Hexan PK® J.B. O3epkun
3aB. npoduiupyromiei

kadenpoit POTOM B.U. Tyes
3aB. BeITyCKaroIen

kadenpoii POTOM B.1. TyeB
DKCHepThl:

[Tpodeccop xadempsr

Maremartuka TYCVYP A.A. EnsnoB

JlouieHT Kadeapbl
POTOM TYCVYP H.H Hecmenosa

2
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1. e v 3a1a4M AUCHUILIMHBI: [EJIbIO Kypca MaTEMaTUKHU SIBIISIETCS N3yYE€HUE OCHOBHBIX
MaTeMaTUYeCKUX MOHATUN, UX B3aUMOCBSI3U U Pa3BUTHSI, a TAK)KE OTBEUAIOIINX UM METOJIOB pacyéra,
MCIOJIb3YEMBIX JJISl aHAJIM3a, MOJICJIMPOBAHUS U pElIeHUs MPUKIaIHbIX 3a71a4. B 3agaun kypca
MaTEeMAaTUKHU BXOJST: Pa3BUTUE AITOPUTMUYECKOTO U JIOTHUYECKOTO MBIIIJICHUS CTY/IEHTOB, OBJIAJICHUE
METOJIaMU MCCIICOBAHUS U PELICHUSI MAaTeMAaTUYECKUX 3a/1a4, BIPA0OTKA Y CTYJICHTOB YMEHHUS
CaMOCTOATENIbHO PACIIUPATH CBOU MaTEMAaTUUECKHUE 3HAHUS U TPOBOIUTh MATEMAaTUUECKUI aHAIIN3
MIPUKJIAIHBIX 3a]1ay.

2. Mecto aqucuuMiuinabl B cTpykrype OOII: maTremarnka OTHOCHTCS K 0a30BOM 4YacTH JMCIMILUIMH
b1.b.14. Jlna u3y4eHuss Kypca MaTreMaTHKA HEOOXOJIMMO TBEPJO€ 3HAHHE CTyJAeHTaMu 0a30BOr0O Kypca
MaTeMaTUKU cpelHen mKkoiabel. OHa Mpu3BaHa JaTh CTYJEHTaM MaTeMAaTUUECKUH amnmapar, KOTOpbIi OyaeT
UCIIOJIb30BAaThCS B JajbHEHIIEM MPH H3y4YEeHUH AMCLUUIUIMH 0a30BOrO IUKIA, a TaKXKe IMPU U3YYCHHH
JTUCIHUILTAH MPOo(ecCHOHATBFHOTO UK, B Y4eOHO-HCCICNOBATEIILCKOW M HAYYHO-UCCIIEI0BATEIHCKOM
pabore.

3. TpebGoBanus K pe3yJibTaTaM OCBOCHUS TUCHHUIIUHBI:

OIIK-1 BnagenueM 0a30BBIMH 3HAaHMSIMH (YHIAMEHTAIBHBIX pa3/IeIoB MaTeMaTHKH B oObeme,
HEOOXOIUMOM Ul BJAQJCHUS MaTEeMAaTUYECKUM ammnapaToM OHKOJIOTMYECKUX HayK, Uil 00paboTKu
HHq)OpMaIlI/II/I M aHaJin3a JaHHBIX 110 9KOJIOTMH U MMPUPOA0II0JIb30BAHUIO

B pe3ynbrare u3ydeHus AUCHUIUINHBI CTYAECHT JOJIKEH:

3namp: OCHOBHBIC IOHATHS, OOBEKTHI U METOJIBI MATEMAaTHUKN; MATEMaTHUECKUH armapaT, UCIOIb3yEeMbIH
B OKOJIOTMYECKUX HayKax s oO0paboTKM HH(pOpPMAlMM M aHalM3a JaHHbIX [0 SKOJOTUU U
IIPUPO/IONOIB30BAHUIO.

Ymems: npuMeHATh MaTEMaTHYECKUI annapaT, UCIOIb3YEMBbIH B 9KOJIOTHYECKUX HAayKaX Uil 00paboTKH
nHGOPMAIIMY M aHAIN3A JJAHHBIX 110 SKOJIOTUU B MPUPOIOIIOIH30BAHHIO.

Bnaoems: maremMaTHYeCKUM ammnapaToM, HCIOJb3yeMbIM B S3KOJIOTMYECKMX HayKaxX ais o0paboTKu
nHGOPMAIMY ¥ aHAIN3A JAHHBIX 110 SKOJIOTUHU B MTPUPOIOTIOIE30BAHHIO.
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4. O0beM TUCHMILIMHBI M BUJbI Y4eOHOH padoThI

OOmIast TpyI0eMKOCTh JUCIMILTAHBI COCTABIISET 6 3aUETHBIX SIUHUIIL.

Bun yueGHON paboThI

Bcero yacos

CemecTpsl

1
AyAUTOpHBIE 3aHATHSI (BCETO) 90 90
B ToMm umcre: - -
Jlexrm 30 30
JlabopaTopusie pabots! (JIP)
[Tpaxtnaeckue 3ausaTus (I13) 40 40
Cemunapsi (C) 6 6
Komnoksuywmsi (K) 4 4
Kypcogoit mpoekt/(paboTa) (aynuTopHas Harpy3ka)
Jlpyaue 8udwsl ayoumopHtoii pabomoi
KontpomnsHsie paboTh 10 10
CamocTosiTe1bHasi padoTa (Bcero) 90 90
B ToMm umncne: - -
Kypcogoit mpoekrt (pabota) (camocTosiTensHast paboTa)
PacuetHo-Tpaduueckue paboThl
Pedepar
Hpyaue 6udvl camocmoamenvroi pabomol
W3y4yeHune TeopeTHIecKoro Martepuaia, oAroToBKa K 30 30
MPAKTUYCCKUM 3aHATHUAM
IToaroroBka K ceMHUHapaM, KOJUIOKBHYMaM 30 30
Pemenne 3anay. [ToarotoBka K KOHTPOJILHBIM pabOTaM 30 30
By npoMexyTOYHO# aTTecTalMyi —IK3aMeH, 3a4eT 36 36
Ob61ast TPYJI0EMKOCTh Yac 216 216
3agernpie Enununel TpynoemkocTn 6 6

A

CornacoeaHa Ha noptane Ne 8931




5. Conepxxanue IMCUUNIMHBI
5.1. Pa3z1e.m>l JAUCIHHUIIVIMHBI U BU/IbI 3aHATHH

il E LIS
No E g E E E = OF E $3 ®dopmMupyemble
HaumenoBanue paznena AUCHUILIMHBI Z 9 = S x |BEES {5 8 KOMIIETCHIIMH
i S| 28| FE|g%piigs (OK, TTK)
= o S | & 5 s
< 2
1. | DneMeHTHI TEOpPUH MHOYKECTB. 4 6 10 | 20 | OTIK-1
2. | DneMeHTHI JMHEHHOH anreOpsl. 7 14 21 | 42 | OIIK-1
3. | DneMeHTbI BEKTOPHOM anreOpbl U aHATUTHYECKOH 3 6 9 |18 | OIIK-1
TEOMETPUH.
4, BBenenue B ananus. 6 14 20 | 40 | OIIK-1
5. Juddepennnanbroe ncuuciaenue GyHKIUHA OJHON 4 8 12 | 24 | OIIK-1
MIEPEMEHHOM
6. HeomnpeneneHHbIN U ONpe/ieIeHHBIH HHTETPaJIb 4 8 12 | 24 | OIIK-1
7. [onsitie o nuddepeHIHaTbHOM YpaBHEHUH NepBoro | 2 4 6 |12 | OIIK-1
HopsJIKa.
5.2. Conep:xanue pa3iesioB JUCUUILIMHBI (110 JEKIMIM)
DopmupyeMsie
Ne | HaumenoBaHue TpynoeMkocTsb
ConeprxaHue pa3ieynoB KOMITETEHITUH
1/ pas3zenos (dac.) (OK, TIK)
Cemectp 1
1. JJIEMEHTBI Ornepauuu HaJ MHOXKeCTBaMH. YHCIOBbIE MHOKECTBA. 4 OIIK-1
TeOpuu Monyis.
MHOJKECTB.
2. | DneMeHTHI Martpuus! u gecTBus Hax HuUMH. Onpenenurenu 7 OIIK-1
JIMHEIHOU BTOPOTO U TpeTbero nopsaka. CpoicTa. Beruncnenue
anreOphl. o onpezaenenuo. CrucreMa JIMHEHHbBIX aare0pandecKux
ypaBHeHuil. Metoa Kpamepa. Meton I'aycca. Anre6pa
I€OMETPUYECKHX BEKTOPOB.
3 OneMeHTHI IIpsimast TMHUA Ha TUIOCKOCTH. YacTHBIE BUbI KPUBBIX 3 OIIK-1
AHATUTHYECKOH BTOPOTO MOpsiIKa (OKPYKHOCTb, ITapadoI1a)
TeOMETPUH
4, Beenenue B Honsarue pynkmun. CriocoOsr 3aganus. CioxHAS U 6 OIIK-1
aHaIN3 obpatHas GpyHkunu. IToHsITHE OKPECTHOCTH.
[MocnenoBarensHOCTD ¥ €€ npeaen. [Ipenen GpyHkumm.
HenpepsiBrocTs. Knaccudukanus Touek paspoiba.
beckoHeuHO Maibie 1 OECKOHEYHO 0O0JIbIINe
MIOCTIeIOBATENbHOCTH M (PYHKITNH. DKBUBAJICHTHBIE
0ECKOHEYHO MaJble.
5 Huddepennuans | [Mousrue nuddepeHiupyemMoii ¢yHKIHUM. 4 OIIK-1
Hoe ucunucienne | ['eomerpuueckuii ¥ pU3MUECKHUI CMBICI IPOU3BOTHOM.
¢ynkuum oguoii | Ipasuna nuddepenumposanus. [Ipon3BoaHbIE BBICIINX
IEPEMEHHON nopsankos. @opmyna Telinopa. IIpunoxenue
TIPOM3BOIHOM K HMccie1oBaHu0 (GyHKIMH. [IpaBmiro
Jlonurans.
6. | UnaterpanpHoe [onsarue mepBooOpaszHoii. Tabnua HeompeaeIeHHBIX 4 OIIK-1
HCUHCIICHUE uHTerpauos. [Tnomaas KpUBOIMHEHHOH TpaneuH.
Brruncnenue onpeaenéHuoro nnrerpaina. @opmyna
Hyrorona — Jle#iOnnna. Berancienne niomanei
IUIOCKHX (UTYD.
7. | DneMeHTHI Onpenenenne muddepeHuanbHOro ypaBHEHUsI, €To 2 OIIK-1
TeOpun nopsika v pemenus. 3agada Komm. Onpenenenne
muddepeHans | 00IIero U 9acTHOTO penieHni JudhepeHnrnaIbLHOro
HBIX YpaBHEHUH. | ypaBHEHHS HEPBOTO MOPsIKA. YpaBHEHHUE C
pa3/eNIOIIMMHUCS IEPEMEHHBIMH U UX UHTETPUPOBAHUE.
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5.3. Pa3nesbl AMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3HU ¢ 00eceYBAIMMU (MPeIbI1yuMM)
U o0ecneynBaeMbIMU (MOCJIEAYIOIMMHU) TUCHUIIJIMHAMM

Ne HaumenoBanue obecrieurBaeMbIX Ne Ne pa3nenoB gaHHOW AUCIUILIMHEI U3 TAa0J.5.1, IS KOTOPBIX
/i (TmocneAyIomuX) AUCITUTLTIH HE00X0IUMO M3ydeHHe 00eCTIeYNBAOMUX (TIPEIbIIYIINX) U
ofecrneynBaeMbIX (MOCIeAYIOINX) AUCIUTIUH
1 2 3 4 5 6 7
1. (DI/I?)I/IKa + + + + + +
Nudopmaruka. ['MIC B 3xosorHn 1 + + + +
MIPUPOIOIIOIIB30BAaHUU
3. | DKoHOMMKA + + + + + + +
4. | I1puOopsI M JaTYUKH + + + + + + +
JKOJIOTUYECKOT0 KOHTPOJIS
5. | Cratuctuyeckas oOpaboTka + + + + + + +
JaHHBIX
6. | YueOHO-UCCHemoBaTenbCcKas + + + + + + +
paboTa CTyAE€HTOB
7. | OneHka BO3/IeHCTBHS HA + + +
OKPYKAIOIYIO Cpeny
8. | HopMupoBaHue U CHUKEHHE + + +
3arpsA3HEHUIN OKPYXKAIOLLEH Cpebl

5.4. CooTBeTcTBHE KOMIIETeHINH, (OPMUPYEMBbIX IPH U3YYEeHHHU AUCUMILIMHBI, 1 BU/10B 3aHATHH

Ilepeuens Bunel 3asstuii DOopMBI KOHTPOJISL
KOMIIeTeHIUH Jla6 | IIp. | KP/KI | CPC
OIIK-1 + + OTBeT Ha MPAKTUIECKOM 3aHIATHH, ceMuHape. Onpoc Ha

nexuuu. [Iposepka
OK3aMeH.

koHcrekTa. KoHTposipHas pabora.

JI — nexuwus, IIp — npakTHueckue U ceMMHapcKue 3ausaTus, Jlab — naboparopusie padotsl, KP/KII —
KypcoBas pabota/mpoekt, CPC — camocTositensHas paboTa CTyieHTa

6. Metoab! 1 (popMBbI Opranuzanuu 00yueHust
TexHoaornu HHTCPAKTUBHOI'0 oﬁyqe}mﬂ MpH pasHbIX (])opMax 3aHATHI He npeaycMoTpeHo

7. JlaGopaTopHbIi NPAKTUKYM HE NPEAYCMOTPEHO
8. IlpakTHyecKkue 3aHATHSA (CEMUHAPHI)

Ne Ne paznena TemaTHKa IPaKTUUECKUX 3aHATHH (CEMUHAPOB) Tpyno- Komnerenuuu OK,
n/n JUCIUTUINHEI U3 €MKOCTh TIK
Tabn. 5.1 (dac.)
Cemectp 1
1. 1 DeMeHThI TEOPpUU MHOKECTB. Oniepariuy Hax MHOKeCTBaMH. | 6 OIIK-1

I'panHuLpl ynCIOBBIX MHOKECTB. KOMILIEKCHBIE YnCia.
HerictBus Hax HUMHU. Monyins. Pemenue ypaBHeHui
COJZIEP>KALUX HEU3BECTHYIO IOl 3HAKOM MOJYJIS.

A
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Martpuus! u ge¥ictsus Hag HuMu. OnpeaenuTeay BTOPoro u
TpeThero nopsaka. CBoiicTBa onpenennuTesici. Beraucnenue
ornpeaenuTeneH mo onpeaeneHuo. Pemenue cucreM
JIMHEHHBIX YpaBHEHUH BTOPOTO M TPETHETO MOPSIIKA METOAOM
laycca u mo npasuiry Kpamepa. CkanspHoe Ipou3BeieHIe
BeKTOpOB. [Ipoeknuu BekTopa Ha ock. KoopiuHaTsl BEKTOpA.
JlekapToBasi cucTeMa KOOPIHHAT.

14

OIIK-1

[psimast muaAA Ha TWT0cKocTH. OOIIee, KAHOHMYECKOE
ypaBHEHUs. Y paBHEHHE MIPSAMOM C YITIOBBIMU KOOPIHHATAMH.
YacTHble BUIBI KPUBBIX BTOPOTO MOPSAKA: OKPYKHOCTB,
napabona. [IpuBeneHne KpUBBIX K KAHOHMYECKOMY BUAY,
yTEM BBIJEIICHUS ITOJHBIX KBAPATOB.

OIIK-1

[onsarue pynxmun. OcHOBHBIE cBoiicTBa GyHKINH. CIOCOOBI
3aganust. CnoxxHast 1 obpaTHas GyHkumu. O01acTh
onpenenenus. OkpectHocTs. [locnenoBaTenbHOCTD U €€
npexen. ['eomerpuyueckuii cmpici. [penen GpyHkumu.
HenpepsiBHocTs pyHkumn. Kinaccudukarnms Touek paspoisa.

14

OIIK-1

Texuuka nuddepenmponanust. [Ipon3BoaHbIe BEICIINX
nopsankos. ®opmyna Teinopa. [Ipasuno Jlonurans. [Tonnoe
uccieoBaHye GpyHKIMHU U TIOCTpOeHUe rpaduka.

OIIK-1

TabnuuHoe HHTErpupoBaHue. BruncieHne onpeneneHHoro
unrerpaia. @opmyna Hetotona — Jlebiinuua. Beruucienue
IUIOIAACH TIOCKHUX QUTYP.

OIIK-1

JuddepeHnnanbHbie ypaBHEHHUS IEPBOTO TOPsAKA C
pasnensiromuMucs nepeMeHHbpIMu. 3aaada Komu.
HaxoxieHne o011ero u 4acTHOro peleHusl.

OIIK-1

9. CamocrosiTesibHasi paboTa

Ne i/

Ne paznena
JMCIUTUTHHBI
n3 Tabu. 5.1

TemaTtuka caMoCTOSTeNLHON paboThI Tpyno-
(Odemanuzayus) E€MKOCTh
(qac.)

Kowmrre-
TEHIINHA
OK, IIK

KOHTpOJ'II) BBITIOJTHCHUSA

paboThI (Ompoc, Tecr,
JIOM.33JJaHue, 1 T.1)

Cemectp 1

1.

1

N3yuenue TeopeTuueckoro Marepuana, 10
MOJITOTOBKA K MIPAKTUYECKUM 3aHSITHSIM.
Pemenue 3amau.

Temsr: KoMIuIekCHBIE YKCIA U IEHCTBUS
HaJl HUMH.

OIIK-1

Omnpoc Ha MPAKTUYECKUX
3ausTusaX. KoHTponbHas
paborta.

CamocrosiTenibHOE n3yueHue TemMbl: Anredpa | 21
T€OMETPUUECKUX BEKTOPOB.

N3ydenne TeopeTHUeCcKOro Matepuarna,
MOJIrOTOBKA K MPAKTUYCCKUM 3aHITUAM.
Pemenue 3amadq, moAroToBKa K KOHTPOJIEHOU
pabore.

Tembl: MaTpuibl 1 JeHCTBUS HaJl HUMHU.
OmnpenenuTenan BTOPOTO ¥ TPETHETO
nopsaka. CBoMCTBa onpenenuTenei.
Perenue cucteMsl ypaBHEHHA BTOPOTO U
TpeThero nopsiaka. [lo mpasuny Kpamepa u
MetonoM ["aycca. Pemenue 3anay.
MOJTOTOBKA K KOHTPOJIBHOM pabore.

Tembr: anredpa reoOMeTPHIECKUX BEKTOPOB.
Koopaunats! Bektopa. Cxanspaoe
npousBeneHue. [Ipoekum BeKTopa Ha OCh.

OIIK-1

Omnpoc Ha MPaKTHYECKIX
3aHATHAX. KoHTpOsIbHAS
pabora.

IIpsimas uHuA Ha mockoctu. Kpusble 9
BTOPOTO NOpsKa (OKpy>KHOCTh apaboia).
ITpuBeneHne K KAHOHUYECKOMY BUY.

OIIK-1

Omnpoc Ha MPAKTHIECKUX
3aHATHAX. KOHTpobHAs
pabora.
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4 4 W3yuenune TeopeTndecKkoro Marepuaia, 20 OIIK-1 Omnpoc Ha
MOATOTOBKA K NMPAKTHIECKUM 3aHATHSAM. HPaKTUYECKUX
Pemenne 3a1a4, NoAr0TOBKa K KOHTPOJILHON 3aHATHUAX.
pabote. Temsr: CrioxxHas u oOpaTHas KontponsHas
¢yakunn. O6IacTh onpeneIeHus. pabora.
IlocnenoBarenvHOCTh U €€ npeaen. [lpenen
¢yakunn. HenmpepsIBHOCT (yHKITHIL.
Knaccudukauus Touek pa3pbisa.
BeckoHeuHO Mastbie U GECKOHEYHO OOJIbIINE
(GyHKIMH. DKBUBaJIEHTHO OECKOHEYHO
Marble.
5 5 W3ydeHne TeopeTH4ecKOro MaTepuaia, 12 OIIK-1 Omnpoc Ha
MOATOTOBKA K MPAKTUYECKUM 3aHITHSIM. MPaKTHYECKUX
Pemenue 3a1a4, MOArOTOBKA K KOHTPOJIBHON 3aHATHSAX.
pabore. Tema: IToustue
mdpepenumpyemoit pynkunu. Tadmuna
npousBoaHBIX. A dhepeniuponanne
crioxxHot ¢pyakunu. [Ipasuio Jlonuramns.
®opmyna Teiinopa. IlonHoe uccnenoBanue
¢$yHKIHN.
6 6 W3ydenne TeopeTHIecKoro MaTepuraia, 12 OIIK-1 Omnpoc Ha
MOATOTOBKA K MPAKTUICCKUM 3aHITHSM. MPaKTUYECKUX
Pemenue 3a1a4, MOAr0TOBKa K KOHTPOJIBHON 3aHATHSAX.
pabote. Temsr: [lonsTHE TIEPBOOOPA3HOIA.
Tabnuua HeonpeaeIeHHBIX HHTETPaIoB.
BrruncieHue miomain miockux Guryp.
7 7 W3ydenne TeopeTHIecKoro MaTepuraia, 6 OIIK-1 Omnpoc Ha
NOATOTOBKA K MPAKTUYCCKHUM 3aHATUAM. MMPaKTUYCCKUX
Pemenue 3a1a4, MOArOTOBKA K KOHTPOJIBHON 3aHATHSAX.
pabote. Temsr: JuddepennuansHpie KonrponbHas
ypaBHEHHS IEPBOTO MOPSAKA. Y paBHEHUSI C paborta.
pa3emsoIIUMHUCS TIEPEMEHHBIMHE. 3a1a4a
Kommu. OTteickanue 06111ero U 4acTHOTO
peLeHui.
9. [MoaroroBka u ciava s3K3aMeHa 36 OIlK-1 OrieHka Ha
9K3aMEHE
10. IIpumepHas TeMaTHKAa KyPCOBBIX IPOEKTOB (padoT)  HE MPEeayCMOTPEHO
11. PeiiTuHroBasi cucTemMa JJis OlleHKH YCIeBAeMOCTH CTY/I€HTOB
Tadauna 11.1 banbHble OLIEHKHU ISl 3IEMEHTOB KOHTPOJIA.
MaxkcumanbHbli | MakcuMalibHBIN MaxkcumanbHbIH
DneMeHThl yaeOHO! Oain Ha 1-yro Oaur 3a epuos 0arut 3a epuos Bceero 3a
NEeITEILHOCTH KT ¢ magama Mexnay 1KT u mexay 2KT u Ha ceMecTp
cemecTpa 2KT KOHEI ceMecTpa
[TpeMuanbHble OAILITBI 5 5 10
KonTponbHbIe paboTH Ha 20 20 10 50
MPAKTUYECKHUX 3aHATHSIX
Komnoksuym 10 10
Hroro makcumym 3a o5 o5 20 70
Nepuoa:
Crnaua 3x3amMeHa 30
(MakcumMyM)
HapacTaommum HTorom 25 50 70 100

R
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Tabauua 11.2 TlepecueT 6aIOB B OIICHKU 32 KOHTPOJIHHBIE TOYKH

BaJjuibl Ha 1aTY KOHTPOJILHOM TOYKH Onenka
2 90 % ot MakcuMasbHOM cymMbl OayutoB Ha naty KT 5
Ot 70% 10 89% ot MakcuMalbHON cyMMmbl OaiutoB Ha gaty KT 4
Ot 60% 10 69% oT MakcuMalIbHOM cyMMbl OajutoB Ha gaty KT 3
< 60 % ot MakcuMasIbHO# cyMMbl OajutoB Ha naty KT 2

Tab6anna 11.3 — Ilepecuer cymMMbl 0AJUIOB B TPaJUIIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

Ouenka (F'OC) Hrorosasi cymma 6aJlJI?B, YYHTBIBAET YCHEIHO Ouenxa (ECTS)
CIAHHBII JK3aMeH
5 (oTM4HO) (3a4TEHO) 90 - 100 A (0oTaM4HO)
85-89 B (oueHp xopoio)
4 (xopomo) 75-84 C (xopomio)
(3auTeHO) 70-74
3 (YZOBIETBOPUTEIEHO) 65— 69 D (yroretsopuresbiio)
(3auTeHO) 60 - 64 E (mocpencTBeHHO)
2 (HeyROBIICTBOPHTEIILHO), Huxe 60 6a110B F (neynoBieTBOpUTEIHHO)
(He 3a4TeHO)

12. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00eceyeHue JUCIIUIJIMHBI:
12.1 OcHoBHas nuTepatypa.

1. J.U. MarasunaukoB Beicmas maremaruka I. [IpakTrkym no auHelHO#N anreOpe u aHaTUTHICCKOM
reoMeTpuH : yaeoHoe nocoowue / JI. . Marasunnaukos, A. JI. MarasuaankoBa ; @enepaibHoe
areHTCTBO MO 00pa30BaHMI0, TOMCKHUI TOCYIapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U
PaMORIICKTPOHHKH. - 4-¢ U311, ucnp. u goin. - Tomck : TYCVYP, 2007. — 162c¢. Dx3emrusipsl Bcero: 96.

2. MarasunnukoBa A.Jl., MarazunnukoB JI.W. Jluneiinas anreOpa. AHaTUTHYECKAsITr€OMETPUs: yueOHOe

nocobue. — Tomck: TYCVYP, 2010. - 176 c. http://edu.tusur.ru/training/publications/2244

3. Marazunnukos JI.U., MarasunuukoB A.JI. luddepennmansnoe ucuncienue: yuebnoe nocoodue. -
Tomck: TYCVYP, 2007. - 191 ¢. http://edu.tusur.ru/training/publications/2246

4. MarazunnukoB JIL.U., Boiciias maremartuka III. OyHKIMM KOMIUIEKCHOTO MEepEeMEHHOro. Psibl.

Wuterpanpaple  mpeoOpa3oBanus: ydeOHoe mocobue. - Tomck: TYCYP, 2012. - 206 c.
https://edu.tusur.ru/publications/2258

12.2 JTonoHUTEIIbHAS JTUTEPATYpA.

1. JI.B Hanugaiiko MaremaTuka /it 5koHomucToB. COopHUK 3ananuii. /. MBamuna H.B. 2-e u3,.,
[Imunr FO.JT mepepad . 2011, 432c.
http://e.lanbook.com/books/element.php?pll id=662

2. N.A.Manbres. Jluneiinas anrebpa. 2-e ucn.u jor., . 2010, 384c.
http://e.lanbook.com/books/element.php?pll_id=610

12.3. YuebHo-MeTOoAMUYECKHE MOCOOMSI U TPeOyeMoe MporpaMMHoe odecreyeHue.
IIpakTHYeckHe 3aHATHA MPOBOAATCH 10 YUEOHBIM IOCOOMAM:

1.JI.1. Mara3sunnukoB Briciias maremaruka I. [IpakTukym no auHeHOM anreOpe v aHaTUTHYECKON

reoMmerpuu : yaeoHoe nocooue / JI. 1. Marasunankos, A. JI. MarasunaukoBa ; @enepanbHoe areHTCTBO

1o oOpa3oBaHuio0, TOMCKHI TOCY/IapCTBEHHBIN YHUBEPCUTET CHCTEM YIIPABIEHUS U PAJHOITICKTPOHHUKH. -

4-e 3., uctp. u goi. - Tomck : TYCVYP, 2007. — 162c¢. Dx3emmuisapsl Beero: 96.

2.MarasunnukoBa A.JI., MarasuaaukoB JI.U. JluneitHas anreOpa. AHaTUTHYECKAsSTEOMETPHS: yIeOHOE
nocobue. — Tomck: TYCVYP, 2010. - 176 c. http://edu.tusur.ru/training/publications/2244
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http://e.lanbook.com/books/element.php?pl1_id=662
http://e.lanbook.com/books/element.php?pl1_id=610
http://edu.tusur.ru/training/publications/2244

3.MarasunnukoB JI.W1., MarasuaaukoB A.JI. JluddepernumanpHoe ncunciaeHue: yaueoHoe mocooue.
- Tomck: TYCVYP, 2007. - 191 ¢. http://edu.tusur.ru/training/publications/2246

4 MarazunnukoB JI.U., Beiciias maremaruka III. @yHKIMH KOMIUIEKCHOTO TIEPEMEHHOTO. Psiapl.
Wuterpanbapie mpeoOpazoBaHus: ydyeOHoe mocodbue. - Tomck: TYCVYP, 2012. - 206 c.
https://edu.tusur.ru/publications/2258

3aaHusi HA KOHTPOJIbHbIEe PAa00Thl M HHIMBUHYAIbHbIE 3a/IaHHsI PUBEIEHBI B KAaJKI0M U3
CJIeAYIOUIUX y4eOHbIX MOCOOHUIi:

1M0n

1.JI.1. Mara3unnukoB Beicmias maremaruka I. [IpakTukym mo nuHelHON anredpe u
aHAIMTUYECKOW reoMeTpud : yueOHoe nocodue / JI. . MarasunnukoB, A. JI. Mara3uHHUKOBA ;
denepanbHOE areHTCTBO 10 00pa30BaHut0, TOMCKHIA TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM
YIIpaBJICHUS U PAIMO3JICKTPOHUKH. - 4-€ u3., uctp. u jao1. - Tomck : TYCVYP, 2007. — 162c.
DK3eMIusIphl Bcero: 96.

2.Mara3MHHHKOBA AJL, MarasuHHUKOB JLNA. Jluneiinas anre0pa.

AHanmuTuyeckasreomeTpus:yueOnoe rmocoobme. — Tomck: TYCYP, 2010. - 176 c.
http://edu.tusur.ru/training/publications/2244

3.Marazunnukos JI.U., MarazunuukoB A.JI. [luddepennumansuoe ucuucienue: yuebHoe nocoodue.
- Tomck: TYCVYP, 2007. - 191 ¢. http://edu.tusur.ru/training/publications/2246

4 MarazunnukoB JL.U., Beiciias marematuka III. dyHKIKMKM KOMIUIEKCHOTO NEPEMEHHOTrO. Psbl.
Wuterpanpaple mpeoOpazoBaHus: ydyeOHoe mocodbme. - Tomck: TYCVYP, 2012. - 206 c.
https://edu.tusur.ru/publications/2258
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[Tpunoxxenue k paboueii mporpamme
DenepanbHOE rOCyIapCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEKICHUE BBICILIEI0 00pa30BaHUS

«TOMCKUM TOCYJIAPCTBEHHBI YHUBEPCUTET CUCTEM VIIPABJIEHUA U
PAITUODJIEKTPOHUKM» (TYCVYP)
YTBEP/XKJIAIO

IIpopexkTop no yuedHoii padore

IL. E. Tposin
« » 2016.

®OHJI OIEHOYHBIX CPEJCTB I10 YYEBHOM JUCIIUILINHE
MaremaTuka
YpoBeHb OCHOBHOW 00pa30BaTEeIbHON MPOTrPaMMBbL: OaKalaBpuaT
Hanpasnenue noarorosku (crnenuanbHocTh): 05.03.06 «9ko10THsS ¥ IPUPOAOIIOIB30BAHUE)»
[Tpoduis:
dopma 00yyeHHS: OUHAsA
@akynbrer: PKO (pagrokoHCTPYKTOPCKUH (PaKyIbTeT)
Kadenpa: POTOM (kadenpa paguod3aeKTPOHHBIX TEXHOJIOTUN U 9KOJIOTHYECKOT0 MOHUTOPHHTA)
Kypc: 1
Cemectp: 1

VYueOnslii mman Habopa 2014 roma
Dk3ameH: 1 cemectp

Tomck 2016
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1 BBegenmne

®onp oueHouyHbx cpeacts (POC) sBisercs NMpUIIOKEHHEM K paboueil mporpamme JAUCHUIUINHBI
«MartemaTiKa» M TPEICTaBIsSIET COOONW COBOKYIMHOCTh KOHTPOJIBHO-U3MEPHUTEIbHBIX MAaTepUajioB
(TumoBble 3amauM (3aaHMs), KOHTPOJbHBIE PAOOTHI, TECTHI M Jp.) U METOJOB WX HCIOJIb30BAHUSA,
MpEAHA3HAYEHHBIX JUII W3MEPEHMsS] YPOBHS JOCTHIKEHHUS CTYIEHTOM YCTaHOBJICHHBIX PE3YJIbTATOB
o0y4eHusl.

®OC no aucuummHe «MaTeMaTtuka» HWCIONb3YETCS IpPU MPOBEIEHUHM TEKYLIEro KOHTPOJIA
YCIIEBAEMOCTHU U MIPOMEKYTOUHOM aTTECTAI[UU CTYICHTOB.

[lepeveHn 3aKpeIUICHHBIX 3 JUCIUIUIMHON (TIPAKTUKON) KOMITETEHIIUN MTpUBE/IeH B Ta0uIe 1.

Ta6amna 1 — [lepeyeHb 3aKpeNIeHHBIX 32 JUCHUIJIMHONA KOMIIeTEeHIUI

Kon DopMyJIMPOBKA Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIETEHIINH
OIIK-1 | Ba1anenmeM 0a30BbIMH JloJIzKeH 3HATh OCHOBHBIC ITOHATHS, 00OBEKTHI 1 METOIbI

3HAHHSAAMH
(pyHrameHTaIBLHBIX
pa3iesioB MATEMATUKHU
B 00beMe, He00X0THMOM
JJIs1 BJIaJeHus
MaTeMaTHYeCKHM
annaparom
IKOJIOTHYECKUX HAYK,
1J1s1 00padoTKHU
uHpopMaINH U
aHaJIM3a JaHHBIX 110

MaTE€MaTHUKHU; MaTEMaTUYECKHUM anmapar, UCIoJIb3yeMbli
B HKOJIOTMUECKUX HayKax Juid 00paboTKu HHGOpMaLUU U
aHaJM3a IaHHBIX 10 SKOJIOTUU U IPUPOONOIB30BAHUIO. ;
JloJIzkeH yMeTh IPUMEHATh MaTeMaTHYEeCKH anmnapar,
HCIOJIb3YEMBIN B AKOJIOTMUECKUX HayKax aJisi 00paboTKu
MHGOPMALIUY M aHAJINM3a JAHHBIX 110 3KOJIOTUU U
MPUPOIONOIH30BAHUIO

JloJIzKeH BJIaJeTh. MaTEMaTHUECKUM allapaToM,
UCTIOJIB3yEMBIM B OKOJIOTMUECKUX HayKax IS
00paboTKu nH(MOpPMAIMY U aHAIK3a JaHHBIX T10
HKOJIOTUH U IPUPOAOIOIH30BAHUIO.

IKOJIOTHH U
MPUPOIOIOIb30BAHUIO

2 Peaqiu3anus KOMIETEHIMI
Komnerennua OIIK-1

OIIK-1: CrnocoOHOCTH MPEACTABUTH A/IeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUIT HAYYHYIO
KAPTHHY MHPA HA OCHOBE 3HAHMII OCHOBHBIX MOJIOKEHUIi, 3AKOHOB U METOI0B €CTECTBEHHBIX HAYK
1 MAaTEeMATHKHU

Jns popmupoBaHusi KOMIETEHIIMHA HEOOXOMMO OCYIIECTBUTH PAJl ATAMOB. DTarbl (OPMUPOBAHUS
KOMITCTECHITUH, TMPUMEHSEMBIC JUIS STOTO BHJBI 3aHATHH ¥ WCIONB3yeMbIC CPEICTBA OIICHUBAHUS
MpeJICTaBJICHbI B Ta0NHIIE 2.

Tabauna 2— Jransl GOPpMUPOBAHMA KOMIIETCHIIMH W UCIIOJIb3yeMble CPeACTBA OLlCHUBAHUSA

1. Cocras 3HaTh YmMmeTh Baanern
Conepxanue OCHOBHBIE TTOHSATHS, MIPUMEHSATD MaTeMaTUYECKUM
TanoB 00BEKTHI X METOBI MaTeMaTHYECKUI amnmaparom,

MaTE€MaTHUKH; anrapar, UCIIOJIb3YEMBIM B
MaTeMaTHYECKUI HCIIOJIb3YEMBII B IKOJIOTUUECKHX
amnmnapar, JKOJIOTUUECKHUX HayKax JJis
HCIOJIb3YEMBIN B HayKax g 00paboTku | oOpaboTKu
9KOJIOTHYECKUX uH(pOpMaIUU U uH(pOpMaLUU U
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HayKax 11 00paboTKu
uHpoOpMaLUU 1

aHaJIn3a JaHHBIX I1O
9KOJIOTHH 1

aHaJIn3a JaHHBbIX I10
9KOJIOTHH U

e DK3aMeH

aHaJIM3a JaHHBIX 110 IPUPOJIONOIB30BAHNIO | IPUPOAONOIb30BAH
9KOJIOTMH U UI0
IIPUPOJIOIOIB30BAHUIO
Bunbl 3anaTuii | e Jlexuumy; e [IpakTtuyeckue e [IpakTnueckue
e [IpakTuueckue 3aHATHUS, 3aHATHS,
3aHATHS; e Brimonnenue e ['pyninoBsie
e [’pynnossie JIOMaITHETOo KOHCYJIbTALINH;
KOHCYJIbTalluH 3a/l1aHuA; e CamocrosTenbHas
e (CamocrosiTenbHas paboTa CTyJeHTOB
paboTa CTyIeHTOB
Hcnoabsyembie | o  KoHTpoJbHas e KonTponbHas e Orser Ha
cpeAcTBa pabora; pabora; IIPAKTUYECKOM
OlleHUBAHUHA e BrinonHenue e  Odopmiienue 3aHSATHY;
JIOMAIIIHETO JIOMAITHETO e KoHnrponbHas
3aJJaHus; 3aJlaHus; pabora;
e DkK3aMeH e 3amura e DK3aMeH
MHIUBUYaJIbHOTO
3aJlaHus;
e KoHCHekT
CaMOCTOSATEJIbHOM
paboThI;

O6HII/I€ XapaKTCPUCTUKU noKazarener u KPUTCPHUECB OLCHMBAHMA KOMIICTCHIIMM Ha BCCX J3Tarax
IIpUBEACHBI B TabiuLe 3.
Tabuuna 3 — O0mme XapaKTepuCTHKHU NOKa3aTe el M KpUTEPHeB OLCHMBAHUS

Iloxka3zaTenn n

YPOBEHb)

3HAHMSMH B TIpeJiesiax
n3y4aeMoi obnacTu

3HaThb Ymern Baaners
KpPHUTEpPHH
Ob6nanaer KonTpomnupyet paboty,
. AKTHYECKUMHU U COBEpIIICHCTBYET
OT1inyHO (BBICOKHUIA ¢ OO6nagaeT nuana3oHOM bep Y
TEOPETHYCCKIUMHU JeficTBUS pabOTHI

IIPAKTUYECKUX YMEHUN

Xopouo (0a3oBbIi

3HaeT o0I1I1e OHATHS B

npeenax u3y4aeMoi

OOiaaeT 1Mana3oHoOM

BepeT OTBE€TCTBCHHOCTH

(IOpOroBLIil yPOBEHB)

OOIIUMH 3HAHUSAMHA

OBeHb MIPAaKTHYECKUX YMEHHH 3a 3aBeplICHHUE 3a1a4

yp ) obnactn P y ’ P A
Obyanaer OCHOBHBIMH

YA0BJIECTBOPUTEIBHO Ob6nanaer 6a30BBIMU YMEHUSAMH, AT PabGotaer npu npsimom

BBIITOJTHEHHS ITPOCTHIX
3a1a4

HaOJIIO e HUH
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@opMyNIMpoOBKa TOKa3aTeled MW KPUTEPUEB OLIEHWBAHUS JaHHON KOMIIETEHIIMH TpUBEICHA B

Tabimue 4.

Tadmmua 4 — Ioka3areju U KPUTEPUH OLEHUBAHUSI KOMIIETEHIIMH HA ITanax

IMoka3zarenu u
3HATDL YMeThb Baagern
KpUTepuu
OtaunvHo o/lonuwiti omeem no ® yueem ©c80000HO 61a0€em
(BBICOKHIH 80NPOCY UNU 3A0AHUIO Mamemamuiecku OCHOBHbIMU
YPOBEHL) demoncmpupyem sblpddicams u NOHAMUAMU,
3HAHUEe OCHOBHO20 doxaseieamy meopuetl,
Mamemamuyeckue
cooeporcanus ymeeporcdenus HeoOX00UMbIMU
OUCYUNTUHDBL 0715 00vACHEeHUs.
A61eHUl,
XOpOHIO ® 000CHOBAHHO, HO C ® nnpuMeHsem ° gpaqbuqecm,;
(0a3oBbIi owubKkamu, Komopule MEMOOblL PeUeHs] ULIIOCIpPUpyem
YPOBEHB) cam dice u ucnpasnsem, | zaoau 3a0auy
uznazaem
Mamemamuyeckuil
mamepuan;
® apaymeHmupyem
8b100p Memooa
peutenus 3a0ayu
YaoBaerBopu- | e uziacaem mamepuarn ® ymeem pabomams | ® enadeem
TeJIbHO HENoOIHO CYHCOeHUs He CO CNpaBoOYHOU mepmuHono2uetl
(moporosblit enybokue umepamypotl; npeomemHou
YPOBEHb) ® 3ampyousemcs e Oonyckaem obnacmu 3HaHUs;
npugecmu ceou OWUOKU;
npumepul, ® ymeem
npeocmasisimo
pe3yivmamol
ceoetl pabomwl

1 TunoBble KOHTPOJIbHBbIE 32/ IAHUSI

Jlns peanu3anuy BIIICTICPEUUCICHHBIX 3a7a4 O0y4YEeHUS UCIIONB3YIOTCS CIEAYIOIINE MaTepHaIbl:
TUIOBBIE KOHTPOJIbHBIC 33/IaHUsI MM WHBIE MaTepHajbl, HEOOXOAUMBIC Ul OLEHKH 3HAHUH, YMEHUI,
HaBBIKOB W (WMJIM) OMBITAa ACATEIBHOCTH, XapaKTEPU3YIOUIMX JTamnbl (OPMUPOBAHUS KOMIICTCHIMH B
nporecce 0CBOCHUs 00pa30BaTeNbHON POrPaMMEBI, B COCTaBe:

M HUTOTOBBIN TECT MO SJICMCHTAPHBIM 3HAHUAM U IPAKTHUYCCKHUM HaBbIKaM

emo-eapuanm

Bapnanr 1
1. Pemmwts cucremy:

a) HEM3BECTHYIO X3 HalTH 1o npBuiy Kpamepa.
0) pemuTh CUCTeMY MaTpUYHBIM CIIOCOOOM.

14
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2x; +5x9 +3x3 =5
—xl‘l‘xZ +4X3:3
X1 — 2x9 + 2x3 = 2

2. Haiitu KOOpIUHATHI OPT-BEKTOPA a= {2;—1;2}
3. Haiitu mpoekuo BeKTOpa a Ha och BEKTOpa b Hpsa , €ClIH a= {2;3;1}, a= {2;2;1}

4. Ha npomexyTke [0; oo)3a;[aHa ¢byHKIMA, TpaduK KOTOPOM NpPUBEIECH Ha PHUCYHKE. 3amucarb

AHAJIUTUYECKOE BhIPAXKEHHE ITON (DYHKITUH.

_11230/56;\§910
) / AN
. AN

-4

5. CocraBuUTh ypaBHEHHE MpsAMOIi: a) mpoxoxsmied depe3d 2 3amannbie Touku A(3;-5) u B(1;2),
0)3anucarh NOJIYYEHHOE BhIPAXKEHUE C YITIOBBIM KO (DUIIMEHTOM.
6. a) Haiinure obnacte onpenenenus yakiuu f(X) =+vxX—-4+~+/8—-X.

N300pa3ute 001acTh OnpeIeieHns: Ha YUCIOBOM OCH.
0) Ykaxute QyHKIIUU KOTOPBIC ABISIOTCS YeTHBIME. OTBET 00OCHYHTE.

1) f(x) = (x—1) 2) f(x) =2x° 3) f (x) =sin2x
7. Haiitu npenensr:
. 6x*—x+5 . x*+6x+8
f(x)= - - f(x)= SRS
(x) I!D;] 2x% +5x -1 (x) le X? +5X +6
Bapuanr 2

1. Pemmwts cucremy:
a) HEM3BECTHYIO X3 HalTH 1o mpasuity Kpamepa.
0) peluTh CUCTEMY MaTPUYHBIM CIIOCOOOM.
5x; +3x, —x3 =2
—4x; —xy +4x3 = —3
xl + XZ + 3%3 =4
2. Haiiti KOOpIMHATHI OPT-BEKTOPA a= {4;0;3}
3. Haiitu mpoekuuo BeKTopa b Ha och BEKTOpa a ]7]),5 , €CIIN a= {1;1;1}, a= {2;1;1}
a

4. Ha npomexyTtke [0; oo)3a;[aHa ¢byHKIUsA, TpaduK KOTOPOM NpUBEAEH Ha PUCYHKE. 3amnucarb

aHAJIUTUYECKOE BhIpAaXKEHHE STON (DYHKITHH.
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N
TN

5. CocraBuTh ypaBHEHHE MPAMOU: a) Mpoxojasmer yepe3 Touky M(3;-2) u mapajjiesibHO BEKTOPY

| =(3;4), 6)u3 NOTyYECHHOTO YpaBHEHHUS 3aIMCaTh TAPAMETPHUCSCKOE YPAaBHCHHUE MIPSIMOI.

1 1
6. a) Haiigure obnacte onpenenenust pyHkmuu f(X) = —+ ———.
Ix X —2x+1

N3o0pazute 06macTh onpeaeeHuns: Ha YCIOBOM OCH.
0) Ykaxute QyHKIIUU KOTOPBIC SABISIOTCS HeueTHBIMUA. OTBET 00OCHYMTE.

1) f (x) = cos 2x 2)f(x)=3x° 3)f(x)=(x+2)°
7. Haiitu ipenenst

VX+1 sin(x—2)

f(x)=lim Fe0=lim =~

X—>00 X+\/;

KonTpoabHbie padoThl 110 TEMaM:
1. CgoiicTBa 25IeMEHTAPHBIX (PYHKITUH.
2. Boluncnenue U NpuiIoKeH!s MIPOU3BOIHBIX.

3. OCHOBBI BEKTOPHOMN M JTMHEHHON anreOphl.

Llemo-eapuanmel KOHMPONLHLIX padbom

1. Ceoitcmea snemenmapnvix ynkyui

1. Pemute ypaBHEHHE: |2X +]4 =4,

X x+1 13
2. Pemute HepaBeHCTBO: —— +—— < —
Xx+1 X 6

3. Haifzmre o6nacts onpeaenenns pynxmmm: f(X) = /X ++/2 - X

4. Haiizure Bce kopHH ypaaeHus (X° +6X +5)(2X +3) =0 u npoBenuTe X XapaKTEPHCTHKY.

5. Iloctpoiite rpaduk pyHKINH ¢ TOMOIIBIO PeoOpa3zoBaHus JIEMEHTApHOTO rpaduka GyHKIIUH:
y=-2x+3)?+1

1A

CornacoeaHa Ha noptane Ne 8931



2. BeiunciieHne ¥ NPpUJI0KeHUsI NPOU3BOIHBIX

Haiiti npousBoanblie cneayomux GyHKUui (pe3ynbTaT He IpeoOpa3oBbIBATh):

1 f(X)—E+i+i

- X /x 3«/x'
X . X

. f(x)=tg=—ctg=.

2. T(x)=tg, ~ctg;

3. f(X)=(4x>—-5)sin6x.

2x-1

4. f(x)= 3

5. Haiitu HauGosipiiee 1 HaMMEHbIIIEe 3HAYCHHS (PYHKITUN
f(x)=x° —6x2 +9x —3 Ha orpeske [-3,2].

. 1
6. HaliTu poMeKyTK MOHOTOHHOCTH U SKCTpeMyMbl pyHkmu f (X) =1+ x? — > x*,

3. OcHOBBI BEeKTOPHOI U AaHAJIUTHYECKOH reoMeTpUM

1. JlaHbl YeTBIpE TOUKH A(— 8,1,2) B(— 2,3,1)’ C(l,l,l)’ D(— 2,—1,1). Haiigute BEeKTOpPBI AB’ AC,

CD BC.
2. lausl Bektopel @ = (2,—1,—2), b = (8,—4,0).
Haiitu: a) BekTopel ¢ — 2aud = b —a

0) IUTMHBI BEKTOpOB Cud

B)(c, d)

I') yroj Mexay BeKTopamu Cud.
3. CocraBbTe ypaBHEeHHUE MpsiMoi, poxosiieii uepes Touku A(3,1) u B(5,4).

4. Hanummre ypaBHEHUE TIPSMOM, MPOXOIAIIEH Yepe3 TOUKY M (2,1)

a) mapayuiensHo npsmoi 4y —5x—-3=0

0) mepreHANKYISPHO IPSIMOI 4y -5x-3=0
5. Jdanbl ypaBHeHus npsMbIX X + 2y —4 = Ou 4x +y — 6 = 0. Haiith uX TOYKy IepecedeHus U yro
MEXTy HUMH.

Tembl J1a00pPATOPHBIX PAGOT: He nPedyCMOmpPeHbi.

TeMbl JJIs1 CAMOCTOSITEIbLHOM paﬁoTu:

1. IIpocreiimue sneMeHTapHble GYHKIIMH, UX CBOWCTBA U IPaUKH.
2. AcumnToTsl Tpaduka GyHKIUN

3. MHccnenoBanue GyHKIMHU U TOCTPOCHUE €€ Tpaduka
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TeMbl HHIUBUAYAJbHLIX 3aaHUN:

1. UccnenoBanue GyHKIMU U TOCTPOCHUE Ipaduka.
Jlemo-eapuanmuol uHOUBUOYATLHBIX 3A0AHULL:

1. UccaenoBanne GpyHKIUM M IOCTPOeHHE rpaduka

X

HccnenoBath GyHKIMIO U TOCTPOUTH rpaduk f(X) = ——

2—-4x

TeMbl KYPCOBOI0 IPOEKTA: He NPedyCMOMPEHb.

TeMbl KOJIIOKBUYMA: He NpedycMOmpeHbl

Bonpocsl K YK3aMeHy

RRO©oo NN E

18.
19.

20.
21.
22,
23.
24,

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

32.
33.

1R

0.
1.
12.
13.
14.
15.
16.
17.

ITonsAaTHE MHOKECTBA, €TO DJICMEHTA.

Onpenenenue MOAYNs JeMCTBUTENILHOTO YHUCIA, €r0 CBOMCTBA.

OnpeneneHre MHOKECTBA OTPAHUYEHHOTO CBEPXY, CHU3Y U OTPAHUYEHHOTO MHOYKECTBA.
Omnpenenenus BepxXHel rpaHUIIbI MHOYKECTBA U TOYHOM BepXHel rpaHuIbl MHOXKECTBA.
Onpenenenys HUKHEN rpaHULIbl MHOXKECTBA U TOUHOM HUYKHEHN rpaHMIIbl MHOXKECTBA.
[TonsTre pyHKIMU OTHON MEPEMEHHOMN

[TonsaTne obmactu onpeneneHus 1 00JacTH 3HAUCHUH (HYHKIIUH.

[Tonstue rpaduxa GyHKIIHH.

Omnpenenenre MOHOTOHHO BO3pacTaroniel ()yHKIIHH.

Omnpenenenre MOHOTOHHO YObIBaroIel (pyHKINH.

Omnpenenenne 4eTHON, HEYETHOW (DYHKIMU U (PYHKIIUHM OOIIETo BHUA.

Omnpenenenue orpaHUuYEHHON CBepXY (CHU3Y), OTPaHUUYCHHON (PYHKIUH.

Onpenenenre HEOrPaHUYEHHON CBEPXY (CHU3Y), HEOTpaHUUEHHOU (pyHKINU.
Omnpenenenne NepuoINIECKO HyHKIHMH.

OcHOBHBIE JIEMEHTapHbIE PYHKIIUU, UX 00JIaCTh ONMPEICICHHS U 001acTh 3HAYCHUH.
I'padyku OCHOBHBIX 3JI€MEHTApHBIX (PYHKIUIA.

Bunel okpecTHocTell KOHEYHON TOYKHM Xo Ha HpsIMOM, UX OOO3HAu€HUsT W 3aluCh B BHJE
HEPABEHCTB.

OxpecTHOCTH —o0, +00, 0 Ha NPSIMOM, X 0003HAUYEHUE U 3aIIUCh B BUJIC HEPABEHCTB.
[lonsATHE TpenenbHONM TOYKHM, BHYTPEHHEHM M IPAHWMYHOM TOYKM MHOXECTBAa. [IoHsATHE rpaHUIbI
MHO’KECTBA, OTKPBITHIE U 3aMKHYTBIE MHOXKECTBA.

[TonsATHE YNCIOBOM MTOCIIEIOBATEIBHOCTH. BUABI YUCIIOBBIX MOCIEA0BATEIBHOCTEN.
Omnpenenenne mponsBoaHon Gpyakmun y = f (x).

Tabnuia npou3BOIHBIX OCHOBHBIX JIEMEHTaPHbBIX (PYHKIUH.

[TpaBuna quddepeHpoBaHus CyMMBI, IPOU3BEIEHHS U YaCTHOTO (DYHKIIUH.
['eomeTpuueckuii cMbIC Mpou3BoAHON GyHKimu ) = f (x). YpaBHeHHe KacaTenbpHOM K Tpaduky
bynkun y = f (x).

Ycnosue MmoHoTOHHOCTH GyHKIMK Y =T (x) (4epe3 mpou3BoaIHYyIO).

Omnpenenenue Touek s3kcTpemyma it Gy y = f (x).

Heo6xoanmoe ycinoBue axctpemyma it Gyakiuin y = f (x).

JlocraTounsle ycnoBus dkcTpemyma st Gynkuuii f (x) uepes mepByro mpou3BOAHYIO.
[TonsiTHe HeonpeaeIeHHOro HHTerpaa. /JloctaTouHoe yclioBUE €ro CyIIeCTBOBAHMS.
OcCHOBHBIE CBOWCTBA HEONIPEACIEHHOIO HHTErpaa.

MeToab! HHTErpUPOBAHUS

Onpezienenre reOMETPUYECKOTO BEKTOPA 4B, ET0 MOIYJIS.

Omnpenenenne KOJUIMHEAPHOCTH ABYX BEKTOPOB.
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34. OnpeenieHre paBeHCTBA BEKTOPOB.

35. Oneparus cI0XKeHHUs BEKTOPOB.

36. Oneparusi yMHOKEHHSI BEKTOpA HA YHCIIO.

37. Onpenenenue 6a3nca BO MHOKECTBE T€OMETPHUECKUX BEKTOPOB. [IoHATHE KOOPMHAT BEKTOPA.
38. Onpezenenue KOMIUIAHAPHOCTH TPEX BEKTOPOB.

39. OTpICKaHuE KOOPJMHAT BEKTOPA, €CIIU U3BECTHBI KOOPAMHATHI €r0 Havaja U KOHIIA.

40. CxansipHO€ NMPOM3BEICHUE BEKTOPOB.

41. OmpenenieHue nesieHus OTpe3ka AB B OTHOLICHUH A.

42. BeruucieHue KoopauHaT TOUKu M, nemnsiiei oTpe3ok AB B OTHOIIICHUH A.

43. BeluncieHne KOOpIuHaT CepeiuHbl OTpe3Ka.

44. YpaBHEHHUE NPSMOH C YTIIOBBIM KOA(PPHUIIMEHTOM.

45. Onpenenenre ypaBHEHUS IPSIMOH, MPOXOASIIEH yepes B TOUKHU.

46. HaxoxeHue ypaBHEHHI MPSIMBIX HapaJlIeNbHON U MEePIEeHAUKYISIPHON TaHHOMY BEKTODY.
47. OnpeneneHre TOYKU MEepecedeHus! MPSMBbIX.

48. OmpenienieHue yria Mexay MpsIMbIMH.

4. MeToanuecKkue MaTepuaJIbl

s obecneuenust mpouecca 0OydyeHHs M pelIeHus 3a/ad 00ydeHHs MCIOIb3YIOTCS CIENYoIne
MaTepHuabl:

— METOAMYECKHE MaTepHalibl, ONpeeoLIe IPoLeypbl OLEHUBAHUS 3HAHUN, YMEHUH, HABBIKOB U

(M) ombITa AEATENbHOCTH, XapaKTEePU3YIOIUX Tanbl (GOpMUPOBaHUS KOMIIETEHIMH, B COCTaBe

COIVIaCHO MYHKTY 12 paboueil mporpaMMsbl
OcHoBHas1 JIMTepaTypa

1. JL.. MarazunnaukoB Beictiras marematuka 1. [IpakTukym mo THHEHHON anreOpe u aHATUTHYECKOM
reoMmerpuu : yaeoHoe nocoodue / JI. 1. Marasunaukos, A. JI. Mara3zunnukoBa ; denepabHOE areHTCTBO
1o oOpa3oBaHuio, TOMCKHI TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PAJAHOIICKTPOHHUKH. -
4-e u3p., uctp. u poi. - Tomck : TYCVYP, 2007. — 162¢. Dx3emiutsapsl Beero: 96.

2. MarasunnaukoBa A.Jl., MarasunaukoB JL.U. JluneitHas anreOpa. AHATUTHYECKASITEOMETPHS: yIeOHOE
nocobue. — Tomck: TYCVYP, 2010. - 176 c. http://edu.tusur.ru/training/publications/2244

3. Marazunnaukos JI.U., MarazuaankoB A.JI. [luddepernuansnoe ncunciienne: yuebHoe mocooue. -
Tomck: TYCVYP, 2007. - 191 ¢. http://edu.tusur.ru/training/publications/2246

4. MaraszunnukoB JIL.U., Beicmias maremaruka III. DyHKIMM KOMIJIEKCHOTO TEPEMEHHOTO. Psibl.
WnterpanbHble  mpeoOpa3oBaHus: ydyeOHoe mocobme. - Tomck: TYCVYP, 2012. - 206 c.
https://edu.tusur.ru/publications/2258

JlononHUTENBHAS JINTEPATYPA.

1. JI.B Hanugaiiko MaremaTuka /it 5koHoMucToB. COopHUK 3ananuii. /. Bamuna H.B. 2-e u3,.,
HImuar FO.J] mepepa6 . 2011, 432c.
http://e.lanbook.com/books/element.php?pll id=662

2. 1.A Manbues. Jluneitnas anrebpa. 2-e ucn.u jo., . 2010, 384c.
http://e.lanbook.com/books/element.php?pll id=610

YueOHO-MeTOoANYECKHEe TOCO0USI U TPedyeMoe NPorpaMMHoe obecrieyeHue.
IIpakTHYeckHe 3aHATHSA MPOBOAATCH 10 YUEOHBIM IOCOOMAM:

1.JI.1. Mara3zunnukoB Briciias maremartuka I. [IpakTukym no jauHeHOMN anreOpe v aHaTUTHYECKON
reoMmerpuu : yaeoHoe nocodue / JI. 1. Marasunaukos, A. JI. MarasunankoBa ; @enepaibHOE areHTCTBO
1o 00pa3zoBaHunto, TOMCKHI rocy1apCTBEHHBI YHUBEPCUTET CUCTEM YIIPaBJICHUS U PaJU03IEKTPOHUKH. -
4-e u3a., uctp. u jpoi. - Tomck : TYCVYP, 2007. — 162c. Dx3emmsipsl Bcero: 96.
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http://edu.tusur.ru/training/publications/2244
http://edu.tusur.ru/training/publications/2246
https://edu.tusur.ru/publications/2258
http://e.lanbook.com/books/element.php?pl1_id=662
http://e.lanbook.com/books/element.php?pl1_id=610

2.MarazunnukoBa A.Jl., MarazunnukoB JI.U. Jluneiinas anreOpa. AHaIUTHYECKAsATCOMETPHS: ydeOHOE
nocobue. — Tomck: TYCVYP, 2010. - 176 ¢. http://edu.tusur.ru/training/publications/2244

3.Maraszunnukos JI.W., Marasuaaukos A.JI. [luddepennuansHoe ncuncieHue: yueobHoe mocoowue. -
Tomck: TYCVYP, 2007. - 191 ¢. http://edu.tusur.ru/training/publications/2246

4 MarazunnukoB JI.U., Beicmas wmaremarwka III. DyHKIMM KOMIIEKCHOTO MEPEMEHHOTO. Psbl.
Wuterpanpupie mpeoOpazoBanus: ydeOHoe mocobdue. - Tomck: TYCVYP, 2012. - 206 c.
https://edu.tusur.ru/publications/2258

3aaHusi HA KOHTPOJIbHbIEe PAa00Thl M HHIAMBUHAYAIbHbBIE 3a/]aHNUsl IPHUBEAEHBbI B KAJKI0M U3
CJIeAYIOUIUX y4eOHbIX OCOOHIi:

1. J.. Mara3zunnukoB Bricias matemaruka . [Ipaktukym no auHeiHOM anredpe u aHaTUTHYECKOM
reometpuu : yueOHoe nocodue / JI. 1. Marasunankos, A. JI. Marasunnukosa ; @enepanpHoe
areHTCTBO MO 00pa3oBaHui0, TOMCKUI TOCYIapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABIICHUS U
PaaMOdJIEKTPOHUKH. - 4-€ u3 ., ucnp. u joi. - Tomck : TYCVYP, 2007. — 162¢. Dx3emruisapsl Bcero: 96.
2.MarazunnukoBa A.Jl., Marasuaaukos JI.U. Jlunelinas anreObpa. AHAIUTHYECKAsSTEOMETPHUS: ydeOHOE
nocodue. — Tomck: TYCVYP, 2010. - 176 c. http://edu.tusur.ru/training/publications/2244
3.Marasunnukos JI.W., MarazunaukoB A.Jl. Jluddepennmanpaoe ucuncienne: yaeoHoe mocooue. -
Tomck: TYCVYP, 2007. - 191 ¢. http://edu.tusur.ru/training/publications/2246

4 MarazunnukoB JI.U., Beicmias matemaruka III. OyHKUMM KOMIUIEKCHOTO IEPEMEHHOTO. Psijbl.
Wurerpanbuble mpeoOpa3oBanusa: ydyeOHoe mocobue. - Tomck: TYCYP, 2012. - 206 c.
https://edu.tusur.ru/publications/2258
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