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1 Jlexuuun 30 18 48 4acoB

2  Ilpaktuyeckue 3aHATHS 40 36 76 9acoB

3 | Bcero ayauTOpHBIX 3aHITHIA 70 54 124 4acoB

4 VI3 HEX B HHTEPAKTHBHOI (hopme 3 3 6 6

5 | CamocrosTenbHas paboTa 20 36 56 4acoB

6  Bcero (0e3 sx3ameHa) 90 90 180 9JacoB

7 OOmas TpyI0eMKOCTb 90 90 180 4acoB

2.5 25 5.0 3.E

3agert: 1, 2 cemecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 289 ot « 23 » 1 2017 1

JINCT COTJIACOBAHUIA
PabGouass mporpamma cocTaBjieHa C y4eToM TpeOoBaHUW (enaepaqbHOTO TOCYIaPCTBEHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
(cnmermmanpHOoCcTH)  20.03.01 Texnocdepnas OeszomacHocTh, yTBepkaeHHoro 2016-03-21 rona,
paccCMOTpeHa W YTBEp)KIeHa Ha 3acenaHud Kadempbl «  » 20 roma, MpOTOKOI
Ne .

PazpaboTunku:
noreHT kad. Maremaruka I'anss JI. B.

3aBeayromuii 00ecreunBaroIeit
ka¢. Maremaruka Marasunnaukosa A. JI.

Pabouas nporpamMma cormnacoBana ¢ pakyabTeToM, Mpo(UINpyIoLIel U BeITycKatole kadeapamu
HAaIpaBJICHUS MMOJTOTOBKHU (CHEIUAIBLHOCTH).

Jexan PKO Ozepkun . B.

3aBeqyromInid BEITyCKAOIIEeH Kag.

POTOM Tyes B. H.
DKCHEPTHI:

npodeccop kadenpa: Maremaruka,
TYCYP Ensos A. A.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIAHBI
COCTOAT B U3YYEHUN OCHOBHBIX MAaTEMaTHYECCKUX MOHSATHN, MX B3aUMOCBSI3U M PA3BHUTHS, a TAKXKE
OTBEUAIOIIUX KM METOAOB pacy€Ta, HCIOJIb3YyEeMbIX I aHalIu3a, MOJCIUPOBAHUS W pEHICHUS
MPUKJIQTHBIX WHKEHEPHBIX 3a71a4.

1.2. 3agaum AMCHMIIMHBI
— B 3agaum kypca MaremMaruKu BXOHIAT: pPa3BUTHE aJTOPUTMUYECKOTO U JIOTHUYECKOTO
MBIIUICHUS] CTYJEHTOB, OBJIAJICHUE METOJAMH WCCICOBAaHUS U pEUICHUS MaTeMaTMuyecKuX 3ajad,
BBIpAaOOTKAa y CTYICHTOB YMEHHS CaMOCTOATEIBHO pAaCIIUPATh CBOM MaTeMaTHYeCKHWE 3HAHHUS U
MIPOBOJUTH MAaTEeMaTUUECKUN aHAIN3 IPUKIAIHBIX WHKEHEPHBIX 3a]1a4.

2. Mecto nucuuiuiaiabl B cTpykrype OITOII

Juctummaa «Beiciras matemarukay (b1.65.14) orHocuTcs k 610Ky 1 (6a30Bast 4acTh).

[IpenmiecTByroUMMH  JUCHMILIUHAMY,  (OPMHUPYIOIIMMU  HadallbHbIE  3HAHUA, SBISAIOTCA
cleayronye TucuuIuInabl: Mapopmaruka.

[TocneayromuMu AUCUUIUIMHAME  sBIsitOTCA: VH(OpManMOHHbIE TEXHOJOTHH B YIPABICHHUH
TexHochepHoil 6e3onacHoCThI0, MonenupoBanue mpoieccoB U 00bekToB (I'T102), Cucremuslii aHanus u
MOJICIUPOBAHKUE TPOIIECCOB B TexHochepe, YueOHO-uccienoBarenbckas padora cTyneHToB, Du3MKo-
XUMHUYECKHE METO/Ibl aHATIN3a, DKOHOMUKA.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HAIPaBieH Ha (JOPMUPOBAHUE CIECAYIOIIUX KOMIIETCHIIU:

— OK-10 cmocoGHOCTRIO K HO3HABATEIIFHOM JICITESILHOCTH,

B pesynbrare nzydeHusi AMCHUILUIMHBI CTYIEHT JOJIKEH:

—  3HATh OCHOBHBIC IMOHATHS U METOJIbI PEIICHUS 3aJ1au aJreOpbl, TEOMETPHH, MAaTEMaTHYECKOTO
aHayu3a, BKIOYas paasl U uHTEerpan dypbe, 0ObIKHOBEHHBIX MU GEepeHIINaTbHBIX YPAaBHEHUN, TEOPUU
(GyHKIMH KOMIUIEKCHOH TEPEMEHHOH, TEOpUH BEPOSTHOCTEW W MaTeMaTHYeCKOH CTaTUCTHKH
WCTIONB3YIOMIUXCST TIPU M3YyYEHHUI OOIIETEOPETUYECKUX U CHEIHANbHBIX NUCHUIUIMH U B WHXEHEPHOU
MIPaKTHKE.

— yMeThb :@ NPUMEHSATh MAaTeMaTH4YeCKHE METOAbl MJis pEeUIeHUs MNPAKTUUYECKUX 3aaad |
MOJIH30BATHCS TIPU HEOOXOAMMOCTH MaTeMaTUYECKOM JINTEPaTypOi.

— BJAJeTh OCHOBHBIMM METOJAAMHM DEIIEHUS THUIOBBIX MNPOQPECCHOHATIBHBIX  3ajad,
COOTBETCTBYIOLIMM MAaTEMaTHYECKUM aIlapaToM.

4. O0beM IMCHMIJIMHBI M BU/IbI Y4eOHOMH padoThl
OO0mass TpyAOEMKOCTh JIUCHUUIUIMHBI cocTaBisieT 5.0 3aueTHBIX €JUHUIBI M IPEICTaBIeHa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTb TUCITUILIUHBI

Buner yueOHOI nesTeNbHOCTH Bcero gacos CemecTpsl
1 cemectp 2 cemecTp

AynuTOpHBIE 3aHATHSA (BCETO) 124 70 54
Jlexnun 48 30 18
[IpakTnueckue 3aHATHS 76 40 36
CamocrosiTenbHas padoTa (Bcero) 56 20 36
[TonroroBka K KOHTPOJIBHBIM paboTam 10 4
BrImonHeHne qoMamHux 3aaanui 8
[TpopaboTka JEKITMOHHOTO MaTepuaia 20 6 14
CaMocTosTeNnbHOE N3yueHUE TEM (BOIIPOCOB) 4 2 2
TEOPETUYECKOM YacTu Kypca
IToaroroBka K MpakTUYECKUM 3aHATHUSM, 14 8 6
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ceMuHapam
Bcero (6e3 sx3ameHa) 180 90 90
OO0mmast Tpy10eMKOCTh 4 180 90 90
3auetHbie EquHUITBI 5.0 2.5 2.5
5. Conepixanue Iy CUMIIMHBI
5.1. Pa3nesnsl JUCHUIIMHGLI 1 BUALI 3AaHATHI
Paznenbl TUCHMIUIMHBI M BUBI 3aHATUH IPUBEICHBI B Taduie 5.1.
Tabnuia 5.1 — Pa3nens! AMCHUTIMHBL U BUABI 3aHATHI
Bcero
Camocrt
IIpaktn 4acoB
OSITEeTIbH dopmupyemblie
Hazpanus pa3aenoB IUCUUTUTHHBI Jlekiuu = yeckue (6e3
ast KOMITETEHITUU
3aHATHS 9K3aMEH
pabora
a)
1 cemectp
1 DreMeHTHI TUHEHHOM anreOpbl U BEKTOPHOM 9 12 6 27 OK-10
anreopsol.
2 AHanuTHYECKasi TeOMETPHs 5 6 14 OK-10
3 BBenenue B aHanus 11 25 OK-10
4 TndpdepeHnmanbHoe HCUUCTCHUE QYHKINH 8 11 5 24  OK-10
OJTHOM Y MHOTHUX MEPEMEHHBIX
Hroro 3a cemectp 30 40 20 90
2 cemectp
5 NHTerpanbHOe HCUUCTICHNE QYHKIUH 7 14 15 36 OK-10
OJIHOU MEPEMEHHOM .
6 HecoGcTBeHHBIE MHTETPAIbI 1 2 3 6 OK-10
7 nTerpanbHOE UCUMCIEHUE MHOTHUX 8 14 15 37 OK-10
MEePEMEHHBIX
8 Teopust mosis 2 6 3 11 OK-10
Hroro 3a cemectp 18 36 36 90
Hroro 48 76 56 180
5.2. Conep:kanue pa3aesioB IMCHUIJIMHBI (110 JEKIUSIM)
ConeprkaHre pa3/IeoB TUCITUILTAH (TI0 JICKIUSAM) PUBEICHO B Tabmwmie 5.2.
Tabnuna 5.2 - Coneprkanue pa3ieiaoB TUCIUILINH (TI0 JEKIUSIM)
dopmupye

ConepxaHue pa3iesioB TUCIUIINHBI IO

Tpynoe MBIE

BEKTOPHOH anreopsl.

TpEThEro nopsiaka. JInuernsie

npocTpaHcTBa. JInHelHas 3aBUCUMOCTb.
Pa3zMepHOCTH TMHEHHOTO IPOCTPAHCTBA.

bazuc u xoopauHarel. JIuneitHoe
MPOCTPAHCTBO TEOMETPUUECKHUX

Hassanwus paznenos MKOCTb,
JEKIUAM
q KOMIIETEHI]
uu
1 cemectp
1 DnemMeHTHI TMHEWHOI anreOpsl 1 Ornpenenurens MaTpUIBI BTOPOTO U 9 OK-10
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BEKTOpOB. BekropHas anredpa.
[Ipoekuusi reoMeTpUUYECKOro BEKTOpa Ha
ock. JlekaptoB 6a3uc. Cucrema
koopauHar. CkaiasipHO€, BEKTOPHOE,
CMEUIaHHOE MPOU3BEICHMS, X CBOMCTBA
U IpuMeHeHue. EBKIINI0BBI
MpPOCTpaHCTBA. MaTpuIbl U IEHCTBUS HAJl
HUMH. OTNIpeAeuTeNh MaTPUILIBI TOPSIIKA
n. MuHop u anrebpandeckoe
JIOTNIOJIHEHUE. Briunciienue
onpenenutenei. OOparHas MaTpuIa.
Pemenue MarpuuHbIX ypaBHeHUN. Panr
Marpuisl. Teopema o 6a3MCHOM MHHODE.
CucreMbl TUHEHHBIX alNTeOpanyeCcKux
ypaBHenuii (CJIAY). Knaccudukamnms
cucrem. Teopema Kponekepa - Kanemu.
Pewienue onpenenéHHbIX CUCTEM.
IIpaBuno Kpamepa, meron I'aycca.
Pemenue Heonpe1eIEHHBIX CUCTEM.
CrpykTypa 00IIero penieHus, 4acTHOE
pemienre. OTHOPOJHBIE CUCTEMBbI
JIMHEHHBIX YPABHEHUM.
@dyH1aMEHTaJIbHASI CUCTEMA PELICHUM.

Hroro

2 AHanuTh4deckasi reoMeTpust

3 BBeaenue B aHaU3

[TpsiMast TMHUSA HA IUIOCKOCTH.
IInockocts. IIpsAmast nuHus B
npoctpaHcTse. KpuBbie Broporo
HOPSIIKA: OKPYXKHOCTD, SJUIHIIC,
runepOoia, napadona.

ol

Hroro

YucnoBele NOCIE0BATENBLHOCTH, €€
npenen. CpolictBa npeaenos. [lonstue
(GYHKIMM OTHOM U MHOTUX IT€PEMEHHBIX.
Knaccudukanus gynkumii. [penen
¢byHkuMH. 3amMeyareabHble TPEIEIb.
Teopems! 0 npenenax. Heonpenenenusle
BbIpaxkeHMs1. HempepbIBHOCTD (DyHKITUH.
beckoneuHo Maible 1 GECKOHEUHO
Oosnbine GyHKIIUU U UX CBOMCTBA.
Knaccugukarus Touek pa3pbiBa.

HUroro

e}

OK-10

OK-10

4 TuddepeHnmanbHOE HCUUCTICHUE
GbyHKIMI OTHOM ¥ MHOTHX
HepEMEHHBIX

Juddepenuupyemocts 1 quddepeHnman
¢byukuuu. [IponsBoanas GpyHkuu.
I'eomeTpuyeckuii 1 MEXaHUYECKHUI
CMBICJI TPOU3BOAHON U quddepeHnana
¢bynkiun. beckoneunslie u
OJTHOCTOPOHHHE MTPOU3BOTHBIE.
Heob6xonumoe yciaoBue CylecTBOBaHUS
pou3BOIHOM. OCHOBHBIE TpaBUJIa
muddepennposanus. [Ipubnmxennoe
BBbIUHUCIICHHE (DYHKIIUU B TOUKE.
[TpousBoansie u AuddepeHnnams

8

OK-10
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BBICILIUX MOPSAKOB. PackpbiTie
HEOIPEETICHHOCTH I10 MPABUITY
Jlomurans. {uddepenunpyemMocts u
muddepeHran GyHKIMA MHOTHX
nepemenHbix (OHIT). YacTHbie
MIPOU3BOJIHBIE. YCIOBUS
nuddepeHIpyeMoCcTH GYHKITHH.
[Tpunoxenus nudepeHInanTbLHOro
MCUHCJICHUSI: UCCIIEIOBAaHUE U
noctpoeHue rpaduka GyHKIUU OTHOTO
aprymenTa. OkctpemyMbl. Hanbosmbiee u
HanMeHblIee 3HaueHus. [IpubmmkeHHoe
BbIUKCIICHHE (PYHKIIUU B TOUKE.

Uroro 8
Hroro 3a cemecTp 30
2 cemectp
5 UnTterpanbHOE UCUUCITICHUE [TonsiTve HEONpeIeIEHHOTO UHTETpaa. 7 OK-10
(bYHKIMH OTHOM MEpEMEHHOH . Ero coiicTBa. [IpaBuia

uHTEerpupoBanus. Tabauia UHTErpajos.
MeTton HHTErpUpOBaHUS 110 YaCTAM,
3aMeHa nepeMeHHon. IHrerpuposanue
palnroHaNbHBIX (PYHKIIMH.
WuTterpupoBanue GyHKINH,
palOHaIbHBIX OTHOCUTEIBHO
TpUrOHOMETpHUUYECKUX. MIHTErpupOoBanue
MIPOCTEUINX UPPALMOHATILHOCTEN.
Onpenenennblii uarerpain. Kiaccel
UHTErpupyeMbix ¢pyHkuuil. Ero cBoiicTsa,
BbluncieHue. uTerpan kak GyHKIus oT
€ro BepXHero npenena. Teopema o
IIPOU3BOIHON MHTErpaJia 0 BEPXHEMY
npeneny. @opmyna HerotoHa -
JleitOHuna. IHTerpupoBaHue 1o 4yacTsIm
Y 3aM€Ha IIEPEMEHHOMU B OIPEACIEHHOM
uHTerpane. IIpunoxxenns onpeneneHHoro
UHTErpaa.

HUrtoro 7

[EEN

6 HecoOcTBeHHBIE MHTETPAIbI HecoOcTBeHHbIE HHTETPAIbI C OK-10
OeckoHeuHbIMHU Tpenenamu (1-ro pona).
HecoGcTBeHHbIE HHTETpaIbI OT
HEOrpaHUYeHHBIX QYHKIMH (2-T0 pona).
Teopemsbl cpaBHEeHUs. AOCOTIOTHAS U
YCJIOBHAs CXOAUMOCTb. [Ipru3Haku

CXOOUMOCTH.

HUroro

(ee]

7 IHTerpanbHOE UCUNCIIEHUE MHOTUX J[BOMHOW MHTErpall, €ro BEIYUCICHUE B OK-10

NIEPEMEHHBIX JIEKapPTOBBIX U MOJISIPHBIX KOOPAUHATAX.
Tpo¥iHOI HHTErpall, €r0 BHIYUCICHHUE B
JIEKapTOBBIX, IMJIMHAPUYIECKUX U
cheprueckux KoopauHaTax.

KpuBonuHeiiHbIe U TOBEPXHOCTHBIE
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uHTerpaisl 1-ro u 2-ro pona. opmyibl
I'puna, Ctokca u OcTporpaackoro.

Hroro 8

8 Teopust nosns CxaJiipHbIE U BEKTOPHBIE MOJIS. 2 OK-10
I'panuent. IToTok BEeKTOPHOTO MOJIS Yepes3
noBepxHocTh. Dopmyna OcTporpaackoro.
Juseprennust. LIupKynsanus BeKTOpHOTO
nosist. @opmyna Crokca. Buxpp
BEKTOPHOTO TTOJIS

Uroro 2
Hroro 3a cemectp 18
Hroro 48

5.3. Pa3nesbl AMCHMILNIMHBI M MEKIMCHMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMHY (TPeAbLTYIIUMHU)
U o0ecrieynBaeMbIMU (MOCJIETYIONIUMH) TUCHUIIMHAMH
Paznenbl qTUCHUIUIMHBL M MEXIUCHUIUTMHAPHBIC CBS3U C 00ECTICUMBAIOIIMMHU (TPEABIAYIINMH) U
obecrnieunBaeMbIMHE (TTOCIICIYIOIIMMH ) TUCIUTUTHHAMY TTPEICTABICHBI B Tabmwmie 5.3.
Tabnuua 5.3 - Pa3nesnsl AUCUUIIITUHBI U MEKTUCITUTUIMHAPHBIE CBSI3U

Ne paznenoB gaHHOM TUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOAUMO
HayMeHOBaHHE TUCIUILINH u3y4yeHue 00eCceYrBaOLIUX U 00€CIIeUnBAEMbIX JUCLUIUINH

1 2 3 4 5 6 7 8

[IpeniecTByromMe TUCIUTUTMHBI

1 Madopmarnka + + + + + + +

[Tocnenyromuye TMCUUTUIAHBI

1 UudopmanmonHbie
TEXHOJIOTUH B YIIPaBICHUU + + + + + + +
TeXHOC(epHOU 6e30MaCHOCTHIO

2 MopenupoBaHHUE IPOLECCOB U

+ + + + + +
o0nekToB (I'TI02)
3 CucTemHBIN aHAIU3 U
MOJEIHPOBAHUE ITPOLIECCOB B + + + + + + + +
TexHocdepe
4 Y4eOHO-UCCcIe10BaTeIbCKas + + + + N + + +
paboTa CTyJIeHTOB

DUBHKO-XUMHUYECKUE METOJIbI

> Duzmko CCKHC METOL + + + + + + + +
aHajau3a
6 DKOHOMHMKa + + + + + + +
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5.4. CooTBeTCTBHE KOMIIETEHUM, opMHUPYyeMbIX TP U3YyYEeHUH TUCHUILIIUHBI, 1 BUIOB 3aHATHIA
CooTBeTcTBHE KOMIIECTCHIIUH, (DOPMUPYEMBIX TpPH W3yYCHUH IAUCIHUILIAHBI, U BHUJIOB 3aHITHIA
MPEACTABICHO B Tabnuie 5.4

Tabmuma 5.4 — CooTBeTcTBME KOMIICTCHLUMH W BHJIOB 3aHATHH, (OPMUPYEMBIX TpPU H3YyYCHHH
JTUCIUILTAHBI
Bunp! zansarni
Komnerennu
" [Ipaktuueckue CamocTosTeNbHA DOpMEI KOHTPOILS
Jlexuu
3aHATUSA g pabota
OK-10 + + + KontponwsHnas pabora, Koncnekr
CaMOIOATOTOBKH, 3a4eT
6. NUuTepakTUBHBIE MeTOABI M (POPMBI OPraHU3ALMHU 00yUEHUsI
TexHOIOrHK MHTEPAKTUBHOTO OOYUEHHsI ITPU pa3HBIX popMax 3aHATHI B yacax
[Ipaktnuecku | TpeHuHr
dopmbI Jlexuun P P CPC
€ 3aHATHS MacTep-
Metonbl (uac) (gac) Bcero
(gac) KJ1acc (Jac)
BricTymuienne B posn 1
00y4JaroImiero 1
Pabora B komaHze 4 4
“MoO3roBo# WTYpM» 1 1
WToro nHTEpaKTUBHBIX 6
3aHATHH 6
7. JIaGopaTopHbIe padoThI
He npenycmorpeno PYII
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8. IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumenoBanue npakTH4eCKUX 3aHATHI (CEeMHUHAPOB) IPUBEACHO B Tadnuie &.1.
Tabnuna 8. 1 — HaumeHoBaHME MPaKTHYECKUX 3aHATUIA (CEMUHAPOB)

Hazpanus pas3acioB

HanmeHoBaHME IPaKTUYECKUX 3aHATHN
(cemuHapoB)

1 cemectp

Tpynoe
MKOCTb,
q

dopmupye
MbI€

KOMIICTCHIL
nn

1 DnemeHTHI TMHEWHOH anreOpsl U
BEKTOPHOH ajreOpshl.

Marpuubl 1 AeHCTBUS HaJ HUMU.
Onpenenurens MaTpUIbl HOPSAIKA N U €T0
cBoiictBa. OOparHast marpuia. Panr
Marpullbl. BeKTOpHI U onepanuu Haj
HUMHU. JInHeiiHas KOMOMHAIUS BEKTOPOB.
JInnelinble npoctpancTsa. JInHeHas
3aBUCUMOCTh. Pa3mMepHOCTh JIMHEHHOTO
MPOCTPaHCTBA. ba3uc U KOOPAMHATHI.
CoOcTBeHHbIE 3HAYEHUSI U COOCTBEHHbIE
BEKTOpbI MaTpull. CHCTEMBbI TUHEHHBIX
anreOpanyeckux ypasHenuit ( CJIAY).
Teopema Kponekepa-Kanennu. Pemenne
onpeaeneHHblx CJIAY: meron Kpamepa,
MaTpHu4HbIN, MeTof 'aycca. Pemenue
HEOIPe/IeNICHHBIX CUCTEM (METO
I"aycca). UccnenoBanue u perieHne
OJHOPOJHBIX CHCTEM.

HUrtoro

12

12

OK-10

2 Ananutuuyeckas TeOMeTpus

3 BBenenue B aHaIN3

[TpsimMast TUHUS HA TUIOCKOCTH.
[Tnockocts. IIpaAmast muHMS B
npocTpaHcTse. KpuBbie Broporo
HOPSIIKA: OKPYXHOCTD, SJUIHIIC,
runepoona, napadoma.

6

Hroro

Onpenenenne YuCIOBOM
IIOCJIEZIOBATENILHOCTH, €€ ITPEJIE.
CsoiicTBa npezaenos. [lonstue pyHkunu
OJJHOTO U MHOTHX apryMEHTOB.
Knaccudukanus Gyaxumii. [Ipegen
¢byHKIMU. 3aMevaTenbHbIe PEeIebl.
HenpepbiBHOCTB. beckoneuHo mMaibie u
OeckoHedHO 0oJbIIue (PyHKIHUH.
Knaccudukanus Touek pa3pbia

11

OK-10

OK-10
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(GYHKITUN.

Hroro

11

4 JTuddepeHimaabHOE NCUNCICHUE
GyHKIMIA OTHOW U MHOTHX
NIEPEMEHHBIX

Huddepennmpyemocts u nuddepeHiman
¢bynkuuu. [IpousBogHas GpyHKIMH.
['eomeTpuyeckuii 1 MEXaHUYECKUI
CMBICTT IPOM3BOIHON 1 quddepeHnnana
¢byukuun. beckoneunsle u
OJTHOCTOPOHHHE MTPOU3BOTHBIEC.
HeoOxoanmoe ycnoBue cyliecTBOBaHUS
npon3BoHON. OCHOBHBIE IPaBUIIA
nuddepennrpoBanus. Tabauia
POU3BOJHBIX (DYHIAAMEHTAIbHBIX
¢dbynknui. [Tpon3BomgHasT KOMITO3UIIUH
byHKIMN, 00paTHON QYHKIUH U
napaMeTpUIecKu 3aJaHHON (QYHKIIUH.
KacarenpHas 1 HOpMailb K INIOCKON
KkpuBoi. KacarenbHas k
IIPOCTPAHCTBEHHOU KPUBOA.
[TponsBoanbie U AU HEepeHITHATBI
BBICIINX TTOPSIIKOB.
Huddepenunpyemocts u quddepeHmman
(YHKIIMM MHOTHX NIepeMeHHbIX. YacTHbIe
MIPOU3BOAHBIC. YCIOBUSA

g depeHIHPYeMOCTH (PyHKIIHH.
[TpousBoaHas 10 HAMIPABICHUIO.
I'paguent. KacarenpHasi II0CKOCTh U
HOpMaJib K IIOBEPXHOCTH.
JuddepenunpoBanre KOMIIO3UIUU
¢bynkuuii. [IpubnuxeHHbIe BBIYUCICHUS
(YHKIMH B TOYKE C TIOMOUIBIO
muddepennmana. Mcenenopanue u
oCTpoeHue rpaduka QyHKINH.
OkcrpemyMmbl. Hanbombiee u
HaMMEHbIIIee 3HAYCHHST (DYHKIINH.

HUrtoro

11

11

OK-10

Hroro 3a cemectp

2 cemecTp

40

5 MHTEerpanbHOe UCYUCIIEHNE
(GYHKIMH OTHOM MepEMEHHOH .

[ToHsiTHIE HEOPEEIEHHOTO NHTETpaIa.
Ero cBoiicTBa. [IpaBuiia
UHTErpupoBaHus. Tabmuia HHTErpasos.
MeTton HHTErpupOBaHUS 110 YaCTM,
3aMeHa nepeMeHHoil. IHTerpupoBanue
paroHaIbHBIX (PYHKLIHUH.
WuTterpupoBanue GyHKINH,
paloHaIbHBIX OTHOCUTEIHHO
TPUTOHOMETpHUUECKUX. MIHTErpupoBanue
MIPOCTENIINX UPPALMOHATIBHOCTEN.
Omnpenenennslil uuTerpan. Kiaccel
WHTErpupyeMbIx GyHKIUNA. ETo cBOMCTRA,
BbIuucieHue. Marerpan kak GpyHkuus ot
€ro BepxHero npenena. Teopema o
IIPOM3BOAHOM MHTETpaJIa IO BEPXHEMY

14

OK-10
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npeneny. @opmyna HeroToHa -
Jleitbnuna. MiHTerpupoBanue Mo 4acTsm
Y 3aM€Ha IIEPEMEHHON B OIPEJCIIEHHOM
uHTerpaie. IIpuioxenus onpeneineHHoro
UHTErpaa.

Hroro

14

6 HecoOcTBeHHbIE HHTErpaIbl HecoOcTBeHHbIe HHTETrpabl C
O0eckoHeuHbIMU Mpenenamu (1-ro pona).
HecoOcTBeHHbIE HHTErpajbl OT
HEOorpaHMYEHHBIX (QyHKIUH (2-TO pona).
Teopembl cpaBHEHHS. AOCOIOTHAS U
YCJIOBHAs CXOOUMOCTb. 1Ipu3Haku
CXOJUMOCTH.

Hroro

7 UnTerpaibHOE UCYUCIEHUE MHOTHX | J{BOMHOUM MHTErpasl, €ro BEIYUCICHUE B

MEPEMEHHBIX JIEKapTOBBIX U MOJISPHBIX KOOPAUHATAX.
TpoiHOI UHTETpa, €ro BHIYUCICHUE B
JIEKapTOBBIX, LIMJIMHIPUYECKUX U
chepudecKknx KOOpIuHaTaX.
KpuBoauHeiiHbIe 1 TOBEPXHOCTHbBIE
uHTErpansl 1-ro u 2-ro poga. @opmyibl
I'puna, Ctokca u OcTporpaackoro.

Hroro

14

14

OK-10

OK-10

8 Teopust mosns CxkansipHble U BEKTOPHBIE MOJIS.
I'paguent. [TIoTok BEKTOPHOTO NOJIA Yepe3

Juseprennus. LIupkymsus BEKTOPHOTO
nosisi. @opmyna Crokca. Buxpb
BEKTOPHOTO ITOJI.

noBepxHocTh. Popmyna OCTporpaackoro.

Hroro
Hroro 3a cemecTp

Hroro

36
76

OK-10

9. CamocrosiTeibHas pabdora

9.1. Tembl 1J151 CAMOCTOSITEILHOIO H3Y4YCHHS TEOPETHYECKON YaCTH Kypca

Cemectp 1
1.  Ilepsslil u BTOpOil 3amMeyaTenbHbIE MIPEEbl U UX CIEICTBUS.
2.  beckoHeyHO Maible 1 OECKOHEYHO OOJIBIINE BEIIMUHUHBI.
3. ['eomeTpuyecknii 1 MEXaHMYECKUI CMBICI TPOU3BOIHOM.
4.  TeomeTpuueckue MPUIOKEHUS POU3BOIHOM.

Cemectp 2
5. IlpunoxeHus onpeaesieHHOTO MHTETpaa.
6. [IpunoxeHus: KpaTHBIX UHTErPAIIOB.
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Bunsl camoctosiTenbHON paboThI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMIIETEHIIH TPE/ICTABICHBI B

Tabmure 9.1.
Tabmuma 9.1 - Bunsl caMocTosTebHON PabOTHI, TPYITOEMKOCTh U (HOPMUPYEMBIC KOMITETEHITUN
dopmupy
Tpyno
. eMble
Bunbl caMmocTosTeIbHOH — €MKOCT
Hazpanus pa3znenos DopMbI KOHTPOJIS
paboThI b,
,  KommereH
1007071
1 cemectp
1 DaeMeHTHI TMHEHHON IToaroroBka k 3 OK-10 3auet, KontponbHas
anreOpbl ¥ BEKTOPHOU MPAKTUYECKUM 3aHATHM, pabota
anreOpsl. ceMuHapaM
[TpopaboTka JIEKITMOHHOTO 2
Marepuasna
IToaroroBka k 1
KOHTPOJIbHBIM paboTam
Hroro 6
2 Ananutudeckas [ToaroroBka k OK-10 3auet, KontponbHas
reoMeTpus MPAKTHYECKUM 3aHATHIM, pabota
CeMHHapam
[TpopaboTka ITEeKIIMOHHOTO 1
Marepuasna
[ToaroToBka k 1
KOHTPOJBHBIM paboTam
Uroro
3 BBenenue B aHanus IToaroroBka k OK-10 3auet, KoHCIIEKT
MPAKTHYCCKUM 3aHATHSIM, CaMOIOJITOTOBKH,
ceMuHapaM KontponwsHas pabora
CaMocTrosiTenbHOE 1
U3ydeHue TeM (BOIPOCOB)
TEOPETUYECKON YacTh
Kypca
[TpopaboTka JTEKITMOHHOTO 2
Marepuana
[TonroroBka k 1
KOHTPOJIbHBIM paboTam
Hroro
4 Tuddepennuanpuoe ITonroroBka k OK-10 3auet, KoHcnekr
ucurcieHne QyHKIui MPAKTHYECKUM 3aHATHIM, CaMOTIOITOTOBKH,
OJTHOM U MHOTHX ceMHHapam KonTpomnsHnas padota
TCpEMCHHDIX CamocTosiTenbHOE 1
H3Yy4YCHHE TeM (BOITPOCOB)
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TEOPETUYECKON YacTh
Kypca

[TpopaboTka JTEKITMOHHOTO 1

marepuaia

[ToaroroBka k 1

KOHTPOJIbHBIM paboTam

Utoro 5
Hroro 3a cemectp 20

2 cemectp

5 UHTerpanpHOE CamocTosiTeIbHOE 1 OK-10 3aueTt, KoHcnekr
ucurciIcHne QyHKIUU U3ydeHue TeM (BOTIPOCOB) CaMOIIOITOTOBKH,
OJIHOM MEPEMEHHOM . TEOPETUYECKON YacTH KonTpomnpHas padota

Kypca

[TpopaboTka JIEKITMOHHOTO 6

marepuaia

[ToaroroBka k 6

MPAKTHYCCKUM 3aHATHSIM,

ceMuHapaMm

[TonroroBka k 2

KOHTPOJILHBIM paboTam

Htoro 15
6 HecobOcTBeHHBIC [IpopaboTka JIEKITMOHHOTO 1 OK-10 3auet, KontponbHas
WHTETpaJIbl Marepualna pabota

[ToaroroBka k 1

MPAKTHYECKUM 3aHATHIM,

ceMUHapaM

[TonroroBka k 1

KOHTPOJIbHBIM paboTam

Hroro
7 UnterpanbHOE [TonroroBka k 6 OK-10 3auer, Koncnekr
WCUMCIICHHE MHOTHX MIPAKTHYCCKUM 3aHATHSIM, CaMOIIOITOTOBKH,
MEePEMEHHBIX ceMuHapaM KontponwsHas pabora

CamocrosiTenpHOE 1

U3ydeHue TeM (BOIPOCOB)

TEOPETUYECKON YacTh

Kypca

[TpopaboTKa JTEKIIMOHHOTO 6

Marepuana

IToaroroBka k 2

KOHTPOJBHBIM paboTam

Uroro 15
8 Teopus mosns [TpopaboTka JTEKITMOHHOTO 1 OK-10 3auet, KonTponpHas

Marepuana pabota

IToaroroBka k 1

MPAKTHUYCCKUM 3aHATUAM,
CEeMHHapaM
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IToaroroBka k
KOHTPOJIbHBIM paboTam

Hroro

Hroro 3a cemecTp

36

Hroro

56

9.2. Bonipocs! 1711 MOATOTOBKHU K MPAKTHYeCKHM 3aHATUSIM, CEMUHApaM
Marpuiisl, onpeaeaIuTenu
BexkTopsl, ux JTMHEHHAsS KOMOWHAIIHS
JIuHeitHbpIe mpOCTpaHCTBA
HccenenoBanue U penieHue CUCTEM JIMHEMHBIX YPaBHEHUN
[IpsiMast Ha MJIOCKOCTH U B IPOCTPAHCTBE.

IlnockocTs.

CoNoOA~WNE

NNNNNRPRPRRERPRRRRERRE
WNPFPOOWONDUIAWNRO

OKCTPEMYMBI.

NN
(2l

. ACHUMIITOTEI.

ADADADDEDDWWWWWWWWWWNKN NN
OCUORWNPOOOINOTERONRL, O O©®N®

KpuBbie Broporo nopsiika.
OyHKIHH (BCIOMHUTH TIKOJTY)
[Ipenen nocnenoBarenbHOCTH

. Ipenen pynxuun

. IlepBblit 3aMevaTeNnbHBIN MPeAe U ero CIeICTBUS
. Bropoii 3ameyaresbHbIil IPEAEII U €T0 CIEICTBUSA
. beckoneuno manbie U 6eckoHeuHO OonbIne (GYHKIIUU, CPAaBHEHUE, BbIJCIICHUE TJIABHOM YacTH
. HempeprIBHOCTB, Ki1accu(UKaIUs TOYEK pa3pbiBa
. AuddepenunpoBanue cioxHON QyHKINUN

. IIponsBoaHas MaTpula, 4acTHbIE IPOU3BOAHbBIE

. IIpousBoaHbIE BBICIINX MOPSIKOB
. IIpon3BoaHbIE TapaMETPUIECKH U HESIBHO 33aHHBIX (DYHKITHIA
. Indbdepennnansl mepBoro mopsjaka

. uddepenunansl BEICIINX MOPSIIKOB
. IIpaBuno Jlonurans

. YCIIOBHBIN DKCTPEMYM
. Bbimykiible v BOTHYTBIE (DYHKITHH.

. KomruiekcHsle uncna

. IlonBenenue nox 31ak aAuddepennnana.
. lHTEerprpoBaHue 1o 4acTsim

. VIHTerpupoBaHue palMoHaNbHbIX ApoOei
. MaTerpupoBanune uppanroHaibHOCTEN
. lHTErpHpOBaHNE TPUTOHOMETPUUECKHUX BBIPAKECHUN
OrnpeneneHHbIN HHTETpa

. KoMmmiekcusle uncna

. IlonBenenue mox 3Hak quddepeHirana.
. laTerpupoBaHue no 4actsiMm

. aTerpupoBanue palmoHagbHBIX Apo0eit
. laTerpHpoBaHue UppallMOHAIBHOCTEN
. lHTerprpoBaHne TPUTOHOMETPUUECKUX BBIPAKEHUHN
OnpeneneHHblil HHTErpa
. HecoOcTBeHHbIE HHTETpaIbl IEPBOTO poaa
. HecobcTBeHHBIE MHTETpaJIbl BTOPOTO poja
. Kparnbie naTerpanst
. 3aM€Ha IEPEMEHHBIX B KPaTHBIX HHTETrpaIax

. KpuBonunelinble ¥ MOBEPXHOCTHBIE HHTErpAJIbI 1-TO U 2-T0 poaa
. Ilorok, nuBepreHuus, UMPKYISALUSA, BAXPb BEKTOPHOTO MOJIS.
®opmynsl Ctokca, Octporpaackoro-Iaycca.
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9.3. Bonipockl Ha MPopaGoTKY JIEKIIMOHHOT0 MaTepuaJjia
Marpuiibl, onpeaeanuTen
BexTopsl, X TUHEHHAs KOMOMHAIIHS
JIuHeitHbIe MpOCTpaHCTBA
HccenenoBanue U penieHue CUCTEM JIMHEMHBIX YPaBHEHUN
[IpsiMast Ha JIOCKOCTH U B IPOCTPAHCTBE.
IInockocTs.
Kpussie Broporo nopska.
OyHKIMU (BCTIOMHUTH HIKOTY)
[Ipenen nmocnenoBarenbHOCTH
[Ipenen GpyHKINH
[IepBblil 3aMeyaTebHbIN IPENE U €ro CIECACTBUA
BTtopoii 3amedarenbHbli IPeen U ero CiaeacTBUs
beckoneuno mansie u 6eckoHeuHO OoblIne PyHKIUU, CPABHEHUE, BBIJICICHNUE TTIaBHON YacTH
HenpepbIBHOCTD, KJIaCCH(PHUKALINS TOUYEK Pa3phIBa
JuddepeHurpoBanue ClI0XKHON QyHKINUN
[Ipon3BoaHast MaTpulia, 4aCTHbIE IPOU3BOAHbBIE
[Ipon3BoaHbBIE BHICIINX MOPSIAKOB
[Tpon3BoaHBIE TAPAMETPHUYECKU M HESBHO 33JaHHBIX (DYHKIIUH
Juddepennnanbl mepBoro mopsiaka
Juddepennnansl BHICIINX MOPSIKOB
IIpaBuno Jlonurans
OKCTPEMYMBI.
VYCIIOBHBIN SKCTPEMYM
Boinykiible ¥ BOTHYTbI€ (DYHKITHH.
ACHUMIITOTBI.
KomruiekcHbie yncna
IToaenenue noa 3Hak quddepeHnmaia.
NHTerpuposanue 1o gactsm
WHuTerpupoBanue panMoHaIbHBIX Ipodeit
WHuTerpupoBanue upparoHaibHOCTEN
WHTerpupoBaHue TPUTOHOMETPUUECKUX BBIPAKECHUM
OnpeneneHHblil HHTErpas
KommuiekcHbie uncna
[TonBenenue nox 3Hak nuddepenimana.
WHTerpupoBaHue no 4actsim
WHuTerpupoBanue palnoHaJIbHbBIX Jpodeit
WNHTterpupoBanue uppaoHalbHOCTEN
NHTerpupoBanne TpPUrOHOMETPUUECKUX BBIPAKEHUN
OnpeneneHHblil HHTErpas
HecoOcTBeHHbIE HHTETpaIbl IEPBOTO PO
HecoOcTBeHHBIE HHTETpaIbl BTOPOTO posia
Kparnbie naTerpanst
3amMeHa NepeMEHHBIX B KPAaTHBIX UHTETpasiax
KpuBonuHelHbIE 1 TOBEPXHOCTHBIE MHTErpAIIBI 1-10 M 2-10 pona
IloTok, nuBepreHuys, HUPKYIALUS, BUXPb BEKTOPHOTO IMOJIS.
®opmynsl CTokca, Octporpaackoro-I'aycca.

©CO~NOUTAWN E

A DDA PEDRROWWLOWWWWWWWWNDNDMNNDNNNMNNDNNDNNNERPRPRPERPRPERPERREREERE
OO WNPFPOOWOLONOOPRRWNPOOO~NOOUDRWNPFPOOOLO~NOOIA,WNEO

9.4. TeMbI KOHTPOJILHBIX PadoOT
Cemectp 1

1. Jluneiinas anredpa

BekropHast anrebpa u aHaIUTHYECKasi TEOMETPUSI.
Haxoxnenue npenenon

Beruucnenue npon3BoJHbIX.

H~own
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Cemectp 2

5. Brruucnenune uHTETpaion

6 HecoOcTBeHHbBIE HHTETPAIIBI
7. Kparubie nHTErpabl

8 Teopus nosns

10. KypcoBas pa6ora (mpoekr)
He npenycmotpeno PYII

11. PeiiTuHroBas cucremMa AJISl OHEHKH YCII€BAEMOCTHU CTYICHTOB

11.1. banabHbIe OLEHKH /Il 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — bayuibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHO 0ast 3a mepuo Bcero 3a
6amt Ha 1-yto KT ¢ Gamnn 3a nmepuon
NEeITEIbHOCTH Mexny 2KT u Ha ceMecTp
Hauasa ceMectpa  mexay 1KT u 2KT
KOHEI[ CeMecTpa
1 cemectp
3auer 30 30
Koncnext 2 1 3
CaMOIIOATOTOBKH
Kontposnbhas padora 22 25 20 67
Hroro makcumym 3a 22 27 51 100
nepuoa
Hapacratomum urorom 22 49 100 100
2 cemecTp
3auer 30 30
Koncmekr 1 2 3
CaMOTIOITOTOBKHU
KonTponbHas pabota 24 23 20 67
Hroro makcumym 3a 25 25 50 100
nepuoa
Hapacrarommm ntorom 25 50 100 100
11.2. Ilepecyer 02/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaIoB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MIpe/ICTaBlIeH B Tabmuie 11.2.
Tabnuna 11. 2 — Ilepecuer 6a7I0B B OIIEHKH 32 KOHTPOJIBHBIE TOUKH
banibel Ha 1aTy KOHTPOIBHON TOUYKHU Ornenka
>90% ot MakcuMaabHOU cyMMbI OamioB Ha naty KT 5)
Ot 70% no 89% ot makcumanbHOM cymMbl 6aisioB Ha fgaty KT 4
Ot 60% 10 69% OoT MakcUMaIbHON cyMMbI OansioB Ha nary KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT 2
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11.3. IlepecyeT cymMMBbI 02J1JI0B B TPAAMLUMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY
[lepecueT cymmbl 6aIJI0B B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBleH B TalOnuIle
11.3.

Tabmuna 11. 3 — IlepecueT cyMMbl OaJTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OLICHKY

Hrorosast cymma 6aiiios,

Onenka (I'OC) YYHUTHIBACT YCHEIIHO CIAHHBIN Onenka (ECTS)

9K3aMEH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (OTIIMYHO)
85 -89 B (ouensp xoporio)

4 (xopomrio) (3a4TEeHO) 75-84 C (xoporto)
70-74
65 69 D (ynoBieTBOpUTENBHO)

3 (Y1OBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (HocpeicTaeiio)
2 (HEYOBACTBOPUTENLHO) (1e Hwxe 60 6ammos F (HeynoBneTBOpUTENBHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITUOHHOE O00ecTiedeHue TUCHUIINHBI

12.1. OcHoBHas uTEeparypa

1. Marasunnuko JI.M. Maremaruka mJjii TyMaHUTapHBIX, 3KOJIOIMYECKMX U SKOHOMHKO-
IOPUIMYECKHUX crenuanbHocTel: yuyebHoe mocobue / FO. II. HleseneB; PenepanbHOE areHTCTBO IO
oOpa3zoBanni0, TOMCKHI TOCYJapCTBEHHBIH YHHBEPCHTET CHCTEM YIPABICHHUS U PAaIUOICKTPOHUKH. -
Tomck : TYCVYP, 2007 -Y. 1. - 259 c. (manuuue B 6udbnuoreke TYCYP - 1003k3.).

2. Tpunmmon W.D. Jluneilinas anreOpa. AHaguUTHYECKass T€OMETpUs (U1 SKOHOMHYECKUX
cnenuanbHocTeil). YueOnoe nocobue / WU. 3. I'punmmon, JI. A. I'yroa, JL.W. Marasunnukos, A. JL.
MarasunHukoBa, MunuctepctBo oOpazoBanusi Poccuiickoit ®enepanuu, Tomckuil rocynapcTBEHHBIH
YHUBEPCUTET CUCTEM YIpaBieHUs U paanodnekTpoHuku. — Tomck: TYCVYP, 2007, — 247c¢., (Hanuuue B
oubmuorexke TYCVYP - 103 5k3.).

3.  ®uxrenrons ['M. Kypc nuddepennnansnoro u uHTErpaibHoro ucuucineHus: YueoHux. B 3-
x 1. Tom 1- 9-¢ w3n. - Wsng-Bo: Jlawe, 2016.— 608 c. [DnekTpoHHBIH pecypc]. -
https://e.lanbook.com/reader/book/71768/#1

4. ®uxrtenronsi ['M. Kypc nuddepeHunanbHOro 1 UHTErpaibHOro ucuuciieHus: YueOHuk. B 3-
x 1. Tom 2.~ 9-¢ w3n. — Wzag-Bo: Jlawp, 2016.— 800 c. [DnexTpoHHBIH pecypc]. -
https://e.lanbook.com/reader/book/71769/#1

5.  ®uxrenronsl ['M. Kypc nuddepennnansaoro u uHTerpaibHoro ucuucieHus: Y ueoHux. B 3-
x 1. Tom 3.—- 9-¢ wm3n. — MWsmg-Bo: Jlawe, 2009.— 656 c. [DaekTpoHHBIA pecypc]. -
https://e.lanbook.com/reader/book/409/#1

6. MarasunnukoB JI.W. Beicmas wmaremarwka . [lpakTukym 10 JMHEHHOW anredpe W
aHAIUTUYECKOW TeoMmeTpuu: YueOHoe mocobue / JLW. MarazunnukoB, A.JI. MarasuHHHKOBA;
MunucrtepctBo obpazoBanust Poccuiickoit denepanmu, ToMCKuii rocy1apCTBEHHBIN YHHBEPCUTET CUCTEM
yIpaBieHus U paguoeKTpoHuku. - Tomck: TYCVYP, 2007. - 162 c. (nanuuue B 6ubmunorexke TYCYP - 96
9K3.).

7.  MarasunnukoB JL.U. IpakTukym no nuddepeHnmnaaisHOMy HCUUCTIEHUI0: YuebHoe nocodue /
JLU. MarasuaaukoB, A.JI. Mara3sunaukoB; MwunuctepctBo oOpaszoBanusi Poccuiickoit denepannw,
ToMckuii rocygapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U paanodeKTpoHUKH. - Tomck: TYCVP,
2007. - 212 c. (manmuue B 6udmmoreke TYCYP - 99 ak3.).

8. EmpunoB A.A. HnrerpanbHoe wucumucinenue. Juddepenunanbupie ypaBHEHHsS: ydyeOHOe
nmocoobne / A.A. EmwpnoB, T.A. EnbroBa; ®enepanbHoe areHTCTBO 1O 00pa30BaHUIO, TOMCKHIA
rOCYIapCTBEHHBIH YHUBEPCUTET CHUCTEM YIpaBlIEHUA U paauodnekTpoHuku. - Tomck: TYCVYP, 2007. -
263[1] c. (mamuue B 6udmuorexke TYCVYP - 100 3k3.).
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https://e.lanbook.com/reader/book/71768/#1

12.2. JlomoJIHUTEIbLHAS JJUTEpaTypa
1. byrpos f.C. Bricias maremaruka: yueOHuK s By3oB: B 3 1. / f. C. Byrpos, C. M.
Huxonbckuit; pen. B. A. Canosauumii. - M.: lpoda, 2006. - ( Beicuiee obpazoBanue. CoBpeMeHHBIH
yueOnuk) ( Hanmnuue B oubmuorexke TYCVYP - 31 ak3.).

12.3 Y4yeOHO-MeTOAHYECKHE MOCO0Ous

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeToAuYecKHre MOCOo0us

1. MarasunnukoB JL.UM. Beicmmas wmaremaruka [. Ilpaktukym mno JsmHeitHOW anrebpe u
aHAJTMTUYECKOW TeoMeTpuu: YdeObHoe mocobue / JI.U. MarasunnukoB, A.JI. Mara3sunaukoBa; Mu-
HUCTEepCTBO oOpaszoBanus Poccuiickoit @eneparun, ToMCKHII TOCYIapCTBEHHBIH YHHUBEPCUTET CHUCTEM
yopaBieHus U paauodiekTpoHuku. - Tomck: TYCVYP, 2007. - 162 c. (manHO€ mocoOue mpeaHa3HaYeHO
ISl IPAKTUYECKON M CaMOCTOSITEIbHOM paboThl cTyneHToB) ( Hamuuue B Oudmuorexke TYCVYP - 96 3k3.)

2. MarasunnukoB JI.W. Breiciias Mmatemarnka. Jlnneiinas anre6pa u aHaJIMTUYECKasi TEOMETPHS:
yuebnoe mocobue / JL.U. MarasunnukoB, A.Jl. MarasunHukoBa, MHHHUCTEPCTBO 00pa3oBaHuUs
Poccuiickoit ®eneparuun  (M.), ToMCkuii TOCYyIapCTBEHHBIM YHUBEPCHUTET CHUCTEM YIPaBICHUS U
paguosnexkrporuku (Tomck). - Tomck: TMIIO, 2003. - 176 c. (maHHOE MOcOOWE MPeTHA3ZHAYCHO IS
MPAKTHUYECKON U CaMOCTOSATENbHON paboThI cTyneHTOB) ( Hanuuue B Oubnuoreke TYCVYP - 175 3k3.)

3. MarasunnukoB JI.W. [Ipaktukym no nuddepeHnatsHOMy HCUUCIICHNIO: YyeOHoe mocodue /
JLU. MarasunaukoB, A.JI. Mara3sunHukoB; MunucrepctBo oOpaszoBanusi Poccuiickoit denepanuw,
ToMckuii rocygapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBJIEHUS U pannodeKTpoHuku. - Tomck: TYCVP,
2007. - 212 c. (maHHOoe mocoOWe MpeaHA3HAYCHO IS TNMPAKTHUYECKOH M CaMOCTOSATEIbLHON paboThl
cryaenToB) (Hanmuue B Oubmoreke TYCYP - 99 ok3.)

4. MarazunnukoB JL.UM. Beicmas wmarematuka. BBeneHue B - MareMaTHMYeCcKH —aHAIM3.
HuddepennnansHoe wucuucieHue: ydeOHoe mocobue / JL.U. MarasunaukoB, A.JI. Mara3uHHHKOB;
MunuctepctBo obpaszoBanus Poccuiickoit @enepaunu (M.), ToMckuil ToCy1apCTBEHHbIN YHHUBEPCUTET
cucteM ynpasiaeHus U paanouiekTpoHuku (Tomck). - Tomck: TMIJIO, 2003. - 191c. (nanHoe nocobue
MpeHA3HAaYeHO JUIS MPAKTHUYECKOM U CaMOCTOATEIbHOW paboThl CTYIEHTOB) (Hajauuue B OMOIMOTEKe
TYCVYP - 154 3k3.)

5. EnbnoB A.A. UuterpanmpHoe wucuucinenue. JuddepeHunansuple ypaBHEHHUsS: ydeOHOe
nmocooue / A.A. Eawpno, T.A. EnbioBa; ®enepanbHoe areHTCTBO MO o0O0pa3oBaHUIO, TOMCKHUIA
rOCYIAapCTBEHHBI YHUBEPCUTET CHUCTEM YIpaBICHUA U paauodnekTpoHuku. - Tomck: TYCVYP, 2007. -
263[1] c. (naHHOE MOCOOME MpeIHA3HAYEHO JJISl MPAKTUYECKOW U CaMOCTOSTENbHON pabOThl CTY/IEHTOB)
(mamuyue B 6ubmmorexke TYCVYP - 100 5k3.)

6. EmpmoB A.A. Breicmmas maremarmka II. TIpakTHKyM 1O HWHTErpajibHOMY HCYHCICHUIO W
muddepeHnnanbHbBIM ypaBHeHUsM: yueOHoe mocobue / A.A. Enbuos, T.A. EnsnoBa; ®enepanbHoe
areHTcTBO 1Mo oOpazoBaHui0 (M.), ToMckHil TOCyIapCTBEHHBI YHHBEPCUTET CUCTEM YIIPABICHUS U
paauosnektponuku (Tomck). - Tomck: TYCVYP, 2005. - 204 c. (maHHOe mocoOue mpeaHa3HaueHO IS
MIPAKTHYECKON U CaMOCTOSTENIbHON paboThI cTyneHTOB) (Hanuuue B oubnuoreke TYCVYP - 285 3k3.)

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOHS LISl JIML ¢ OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSI

VY4eOHo-MeToIuYeCKHEe MaTepHalibl Il CaMOCTOSATENbHON U ayAUTOPHOM pabOThl 00yJaromMXcst
U3 YMCJIa MHBAJHMJIOB MPEIOCTABIAIOTCA B (hopMax, aJanTUPOBAHHBIX K OTPAaHUYEHUSM MX 310POBbS U
BOCHPUATHS UH(OPMALUH.

JL1st 1M1 ¢ HAapYIIeHUSIMH 3PeHusI:

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTa;

- B Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JLst M1 ¢ HapylIeHUusIMH cJIyXxa:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

— B Ie4aTHoM (opme.

JLst M1 ¢ HapylIeHUsIMH OIIOPHO-ABUTaTe/ILHOIO annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B TIe4aTHOU (opme.

12.4. ba3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbBIE, IOMCKOBBIE CHCTEMbI 1 Tpedyemoe
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NporpaMMHoe odecneyeHmne
1. bubmmoreka TYCYP - http://lib.tusur.ru/
2. Hayuno-o0pa3oBarenbusiii nopran TYCVYP - http://edu.tusur.ru/

13. MarepuajibHO-TEXHUYECKOE o0ecredeHue 1 CIUIINHbI
13.1. O6umue TpedOBaHNUS K MATEPHAIbHO-TEXHNYECKOMY 00ecredyeHU 0 JUCITUIIMHBI

13.1.1. MarepuaibHO-TeXHH4YECKOE O0ecrevyeHue 1Jis JIeKIIUOHHBIX 3aHATHIl
Jis mpoBeneHus 3aHATUN JIGKIMOHHOTO THUIA, TPYNIOBBIX W MHAWBUIAYAIBHBIX KOHCYJIBTAIUH,
TEKYIIEr0 KOHTPOJISI M MPOMEKYTOUYHOU aTTECTAIlMH MCIOJIB3YeTCsl ydeOHasi ayAuTOPUs, C KOJIUYECTBOM
MOCAJOYHBIX MECT HEe MeHee 22-24, 000pynoBaHHAas JTOCKOM M CTaHAApPTHOW yueOHOM Mebemnbio. MiMeroTcs
HaIISIHBIE TOCOOMS B BUJIE MPE3EHTAINHN 110 JICKIIMOHHBIM pa3JieiaM JUCIUTLTAHBI.

13.1.2. MarepuaibHO-TEXHH4YECKOe 0o0ecrieyeHue 1Jisl NPAKTHYECKUX 3aHATHI
Bo3MoxkHOCTE paboTaTh B KOMITBIOTEPHOM KJIacce U3 pacuéTa OMH KOMITBIOTEp Ha CTY/IEHTA.

13.1.3. Marepua/ibHO-TeXHHYECKOe o0ecredyeHue JAJIsi CAMOCTOSTEIbHOM padoThl
JIJ1st caMOCTOSITENTLHOM pabOThl UCTIONB3YeTCsl YaeOHast ayTUTOPHs, C KOJIUYSCTBOM ITOCAT0OYHBIX
MecT He MeHee 22-24, o6opynoBaHHas TOCKOW U CTaHIapPTHON y4eOHOM MeOenbio.

13.2. MarepuajibHO-TeXHUYECKOe o0ecniedeHne U CHUIITUHBI 1JIs1 JIHI ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMU 310POBbS

OcBoenne nucuuruinHbl dunamMu ¢ OB3 ocyiecTBiaseTcs: ¢ UCMONIb30BAHUEM CPENICTB 00yUeHUs
0OIIEro U CIeluaJbHOr0 Ha3HAYCHMS.

[Ipu o0OydeHHH CTYIEHTOB ¢ HApPYUIEHUSIMH CJyXa [PEeIyCMOTPEHO UCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH amnmaparypbl, MYJIbTUMEIUNUHBIX CPEICTB U JPYTrUX TEXHUYECKUX CPEICTB
npuema/nepenadnd yueOHol nHGopManuu B AOCTYIHBIX (GopMax IS CTYAECHTOB C HApYIICHUSIMH CIyXa,
MOOWIIBHOW CHUCTEMBI OOYYCHHS ISl CTYACHTOB C HMHBAJIUIHOCTBIO, MOPTATHBHOW WHIYKIIMOHHOU
CUCTeMbI. YueOHas ayguTOpHs, B KOTOPOW OOydaroTCs CTYIEHTHI C HApyLIEHHUEM cliyXa, 00OpyldoBaHa
KOMITBIOTEPHON TEXHUKOW, AyAUOTEXHHKOMW, BUJICOTEXHUKOH, SIEKTPOHHOM JOCKOM, MYJIbTUMEIHINHON
CHCTEMOM.

[Ipu oOy4eHHHM CTYACHTOB € HAPYLIEHUSIMH 3PEeHMSIMU TIPETYCMOTPEHO WHCIOIh30BaHUE B
JIEKIMOHHBIX U YUeOHBIX ayAUTOPHUSIX BO3MOKHOCTH MPOCMOTPA YAAJICHHBIX 00BEKTOB (HampuMep, TeKCTa
Ha JIOCKE WJIH CJlaii[ia Ha KpaHe) MPHU MOMOIIY BUCOYBEIUIUTENICH /TS YIaIEHHOTO TTPOCMOTpa.

[Tpu 00y4yeHUU CTYIEHTOB ¢ HAPYLIEHUSIMHM OMOPHO-ABHUIATEJHLHOI0 aNMapara HCIOIb3YIOTCS
aJbTepHATUBHBIE YCTPONCTBA BBOJA MH(OpPMAIMU U JPyrue TEXHUYECKUE CPEACTBA IMpHeMa/Tiepeaadn
yueOHoU uMHGpOpMAIMK B JOCTYIMHBIX (opMax A CTYAEHTOB C HAPYIIEHUSMHU OIMOPHO-IABUTATEIBHOTO
annapara, MOOUJIbHOM cUCTEMBbI 00yUYEHUS /TS JIIOAEH ¢ MHBAJIUIHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHBIC TPeOOBaHUS K (JOHIY OLIEHOYHBIX CPEIACTB U METOANYECKHE PEKOMEHIAIUHT

@OH]T OLIEHOYHBIX CpPEJCTB M THUIIOBBIE KOHTPOJBHBIE 3a/laHus, HCIOJIb3yeMble JUIsl OLEHKU
c(OPMHUPOBAHHOCTH W OCBOEHHUS 3aKPEIUICHHBIX 3a JAUCHUIUIMHOW KOMIIETEHLIMH MpU IMPOBEACHUHU
TEKyIlleH, IPOMEKYTOUHOM aTTecTalliy Mo AUCLUILIIMHE IPUBEICH B IPUIIOKEHUH K paboyeil mporpaMme.

s obecneueHus mporecca 0OydeHHsI M PelIeHUs 3a1ad 00ydeHHs MCIIONb3YIOTCS CIETYIOIe
MaTepHabl:

-METOJNYECKUE MATEPUAIIBI, ONIPEAEIAIONINE MTPOLIEYPhl OLICHUBAHNS 3HAaHUMN, YMEHH, HAaBBIKOB
1 (WIK) OMbITa JESTEIbHOCTH, XapaKTePU3YIOMIMX dTarbl HGOPMUPOBAHUS KOMIIETEHIIUN COTNIACHO MYHKTa
12 paboueii nporpammsl

14.2 TpeOoBanus K (POHIY OLIEHOYHBIX CPEACTB LISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310pPOBbS
Jnsi CTYIEHTOB C WHBAJIUIHOCTBIO MPETYCMOTPEHBI JOMOJHUTENIbHBIE OIIEHOYHBIE CPEICTBA,
MepeyeHb KOTOPBIX YKa3aH B TaOIuIIE.

CornacoBaHa Ha noptane Ne 15179 19



Tadauua 14 — lonoJiHUTEIbHBIE CPECTBA OLIEHUBAHMS JJISl CTYAEHTOB ¢ HHBAJU/IHOCTHIO

Kareropuu ctyneHnTos

Bubl TOTIOTHATENEHBIX OICHOUHBIX
CpEncCTB

@DOopMBI KOHTPOJIS U OLICHKH
pe3yABTaTOB O0yUCHUS

C HapymeHusiMu
ciyxa

TecTpl, MUCEMEHHBIE CAMOCTOSITEIbHbIC
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpenmymiecTBEHHO MUCHMEHHAS
HpoBepKa

C HapyumeHusiMu
3peHUs

CobecenoBaHue 1o BOIIPOCaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenmymiecTBEHHO YCTHAs IPOBEPKA
(MHAMBUIYATIBHO)

C HapyueHusaMu
OIIOpHO-
JIBUTATEIHLHOTO
armapara

IIOKa3aHUsAM

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, TMCbMEHHbIE
CaMOCTOSITeNIbHBIE pabOTHI, BOIPOCHI K
3a4eTy

C orpannuenusmMu 1o  TecTsl, MUCbMEHHBIC CAMOCTOSTEIBHBIC
00LIEMETULIUHCKAM

paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI, YCTHBIE OTBETHI

[IpenmyIiieCTBEHHO TUCTAaHIIMOHHBIMHU
METOIaMU

[IpenmyIiecTBEHHO TPOBEPKA
METOJIaMU, UCXO/ISl U3 COCTOSTHUS
o0yyaronierocst Ha MOMEHT ITPOBEPKHU

14.3 MeTonnyeckue peKOMEHIAINH M0 OLEHOYHBIM CPeACTBAaM ISl JIMII ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMH 310POBbS

Hns crynentoB ¢ OB3 mnpenycmarpuBaeTcst noctymHas (opMa MpeaoCTaBICHHs 3aJaHUil
OIICHOYHBIX CPEJICTB, & UMEHHO:

- B Ie4aTHOM (hopme;

- B Me4aTHOU (hopMe C YBETMUYEHHBIM HIPUPTOM;

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UYTEHUSI aCCUCTEHTOM 3aJIaHUs BCIIYX;

- MPEIOCTaBIICHUE 3aJaHHsI C UCIIOIB30BAaHUEM CYpI0TIEPEBOIA.

CryaeHTaM ¢ MHBAJIUAHOCTHIO YBEJIIMUMBAETCS BPEMsl Ha MOATOTOBKY OTBETOB Ha KOHTPOJBHBIC
BOMNPOCHL. [[71s1 TakuxX CTYAEHTOB MpeaycMaTpuBaeTcsi AocTymHas ¢opMma MpenoCTaBIeHHs OTBETOB Ha

3aJaHusd, a HUMCHHO:

- INNUCBbMCHHO Ha 6YM3.FC;

- Ha6op OTBCTOB HA KOMITIBIOTCPE,

- Ha6op OTBCTOB C UCIIOJIB30BAHHUEM YCIIYT' ACCUCTCHTA,

- MMpEACTaBIICHUEC OTBCTOB YCTHO.

Hpouenypa OLICHUBAaHHUA PE3YJIbTATOB O6y‘lCHI/ISI WHBAJIMAOB IO AUCHUINIMHE MPEAYCMATPHUBACT
npeaoCTaBJICHUC I/IH(l)OpMaIII/II/I B q)opMax, AAIITUPOBAHHBIX K OTPAHUYCHHUAM HUX 300POBbA U BOCIIPHUATUA

uHpOpMaLUK:

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PEeHUsI:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOU (hOpME YBEITUUCHHBIM IIPHUQPTOM.

JUJ1s1 JIML ¢ HAPYLIEHUSIMU CJIyXa:

- B (hOpMeE DIIEKTPOHHOTO IOKYMEHTA;

- B MIe4aTHOU (opme.

JlJ1s1 1M1 ¢ HApYIIEHUSIMH ONOPHO-ABUTATEJLHOTO anmapara:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

— B re4aTHoM (opme.

[Tpu HEOOXOAUMOCTH JIJIs1 OOYYAIOIINXCSI ¢ MHBATUIHOCTHIO TIPOIIEypa OLICHUBAHUS PE3yJIbTAaTOB
00y4eHUsT MOXKET MPOBOIUTHCS B HECKOJIBKO JTATOB.
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Kon

1. BBenenne

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(IpakTUKH) U TPENCTABISIET COOOM COBOKYIMHOCTh KOHTPOJIBHO-H3MEPUTENBHBIX MAaTepHalioB (TUIIOBBIC
3a/auu (3aJaHusi), KOHTPOJIbHBIE Pa0OThI, TECTHI U JP.) U METOIOB UX UCIOJIb30BAHMUS, IPEIHA3HAYCHHBIX
JUTSL ©3MEPEHUST YPOBHS JIOCTUKEHUS CTYIEHTOM YCTAaHOBJICHHBIX PE3YJAbTaTOB OOYUCHHUS.

®OC mno paucuuIUiMHe (MPaKTUKE) HUCHOJB3YyeTCSd MpPU MPOBEACHUU TEKYIIEro KOHTPOJISL
YCIIEBAEMOCTHU U MPOMEKYTOYHOM aTTECTAlUU CTYICHTOB.

[TepedeHb 3aKpeIICHHBIX 33 TUCIUTIIMHOMN (MPAKTUKON) KOMITETEHIIUH MTpUBEeH B Tadmuie 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

DopMyIUPOBKA KOMIIETEHLIUN

Oransl GOPMUPOBAHUS KOMITETCHIIUI

OK-10

OO01re xapakTepUCTUKU TMOKa3aTeied U KpUTepHeB

CIIOCOOHOCTBIO K O3HABATEIbHOM
JACATCIIBHOCTHU

IIpUBEJICHBI B TabnuIe 2.
Tabmuna 2 — O6mmue XapakTepUCTHKY MOKa3aTeae 1 KpUTepHUEB OLIEHUBAHUsI KOMIIETEHIIUH [0 ITanam

JUTEPaTypou.

JlomkeH 3HaTh OCHOBHBIE MTOHATHS U
METO/BI PELICHUS 33134 alIreopsl,
reoMeTpUHU, MaTeMaTHYeCKOTo aHajIu3a,
BKJTI04as psabl M uHTerpain dypee,
0OBIKHOBEHHBIX AU(HepeHITNATBLHBIX
YpaBHEHHIA, TEOPUN PYHKITUHA
KOMILJIEKCHOM MEpEeMEHHOM, TEOPUHU
BEPOATHOCTEW M MATEMAaTUYECKOU
CTaTUCTUKH HUCTIONB3YIOIIUXCS MPU
M3y4eHUH OOIIETEOPETUYECKUX U
CHEIUANbHBIX TUCIUILINH U B
WHKEHEPHOMU ITPAKTHUKE.

JlomkeH yMeTh IPUMEHSITh
MaTreMaTu4eCKHe METOJBI JUIs PELICHUS
MPAKTHYECKHX 33]1a4 U MOJIb30BAThCA MIPH
HE0OXOMMOCTH MaTeMaTU4eCKOi

JlomkeH B1aieTh OCHOBHBIMH METO/IAMH
pelIeHUs TUTIOBBIX MPOPECCHOHATHHBIX
3a/1a4, COOTBETCTBYIOIIUM

MaTeMaTUYICCKUM allllapaToM.

OLICHMBAaHUA KOMIETEHIIMHA Ha BCEX ATamax

Tlokazarenu u
KpUTEpUU

3Harb

YMmeTn

Biaanern

YPOBEHD)

OTnu4HO (BBICOKHI

Ob6nanaer (hakTHUeCKUMHU
¥ TEOPETHYECKUMHU
3HAHUSIMH B IIpeeax
u3ydaeMoii obiacTu ¢
MOHUMaHHEM TPaHUIL
PUMEHUMOCTH

Ob6nanaer quana3zoHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX JJIsl pa3BUTHUS
TBOPYECKHUX PELICHUH,
abcTparupoBaHus
npoOiemM

Kontponupyer paborty,
MIPOBOJIUT OIICHKY;,
COBEpIIICHCTBYET JCHCTBUS
paboThI

YPOBEHD)

Xoporio (6a30BbIit

3HaeT (HakThbl, IPUHITHIIHI,
MPOIIECCHI, 00IITHe
MOHSITHS B TIpe/ieTax
n3y4aeMoi 00sacTu

Ob6nanaer quamna3zoHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMBbIX IS pelIeHus
OTpe/IeTICHHBIX TTPOOJIEM B
001acTH UCCIIeIOBAHUS

bepet oTBEeTCTBEHHOCTH 3a
3aBepIIICHHE 33]1a4 B
WCCIIEJIOBAHUU,
MIPUCTIOCA0IMBAET CBOE
MOBEJICHUE K
00CTOATENHCTBAM B
peleHny mpodieM
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VnosnerBopurensH O06namaer 6a30BBIMU
0 (MOPOTroBBIH O0IIMMY 3HAHUSIMHU
YPOBEHb)

O0namaeT OCHOBHBIMHU
YMEHUSIMH, TPeOyeMbIMH

JJIs1 BBIITOJITHEHUA IIPOCTHIX

3aaa4d

PaGotaet npu npsiMmom
HaAOIIOEHUN

2 Peaqu3anus KOMIeTEHIIMIA

2.1 Komnerennusa OK-10

OK-10: c1ocoOHOCTBIO K IIO3HABATEIHHOM IeITEILHOCTH.
Jlist opMHUpOBaHKS KOMIICTCHIIMA HEOOXOIUMO OCYIIESCTBUTE PSIJT ATAOB. DTaIlbl (OPMHUPOBAHUS
KOMIICTCHIINH, HpI/IMeHHGMBIG IJIA 9TOro BHIBI SaHSITI/Iﬁ nu I/ICHOJIb3yeMbIe CpeIICTBa OILICHHUBAaHUA

IpeCTaBIeHbI B TabuIe 3.

Tabnuua 3 — Jransl GOPMUPOBAHUS KOMIIETEHIIUU M UCIIOJIb3YeMbl€ CPEACTBA OLICHUBAHUS

MaTeMaTH4eCKUH arapar;
METO/IBI, CIIOCOOBI U
CpEACTBA MOJTYyYECHUS,
XpaHEeHHs, IepepadOTKH
MaTeMaTHU4IeCKOM
uHpOpMaIu, MPUHATHIE B
JTUHEHHOU anredpe u
aHAJTUTUYECKOU
reOMEeTpHH, B
MaTeMaTUYeCKOM aHaIu3e.

AHAITUTUYECKON
r€OMETPHH, B

MaT€MaTn4CCKOM aHaJIn3¢

JJIA PCHICHUA TUITOBBIX

npoeccroHalIbHbIX 3a]1a4

C IIPUMEHEHUEM
MH(OPMaIMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH 1
MOJIB30BaThCs MPU
HEOOXOIUMOCTH
MaTeMaTH4eCKOU
JIUTEPATYPOU.

Cocras 3HaTh YMmerhb Brnagers
Coneprxanue OCHOBBI JTUHEHHOM MIPUMEHSATH METOJIBI, OCHOBHBIMH METOIaMU
3TanoB anreOpbl U aHATUTHYECKOW CIOCOOBI U CPEACTBA pEIIeHUS] TUTTOBBIX

r€OMETPUH, OCHOBHBIC MONTyYEHUS], XPAaHECHHUS, podeCcCHOHATBHBIX
MOHATHUS nepepadoTKu 3a/1a4, COOTBETCTBYIOIIUM
MaTeMaTHI€eCKOIrO MaTeMaTHIeCKOn MaTeMaTHYeCKUM
aHaiu3a, uH(OpMaIu, MPUHITON B | alllapaToM.
COOTBETCTBYIOLLUI JUHEWHOH anredpe u

Buasl 3ansatui e [IpakTuueckue
3aHSATHA,

o Jlexmnm;

e CamocrosTeNnbHas

pabora;

e IIpakTHueckue
3aHATUS;

o Jlexinm;

e CamocTosiTenbHast
pabora;

e CamocCTosTeIbHAS
pabora;

Hcnons3yemslie
CpencTBa
OLICHUBaHUs

e KoHTpombHas paboTa;
e KoOHCIIEKT
CaMOITOJITOTOBKM;

e 3ayer;
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e Komncmekr
CaMOIIOJITOTOBKH;
e 3ayer;

e 3auer;
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DopMyIupOBKa IIOKa3arejaed M KPUTEPUEB OLICHUBAHMUS JAHHOW KOMIICTCHIMU IIPUBEICHA B

Tabimuue 4.

Tabnuua 4 — [Tokazarenu U KpUTEPUU OLIECHUBAHUS KOMIIETEHIIMH Ha dTarax

Cocrasn

OT1iuaHo
(BBICOKHI YPOBEHB)

3HaTb

® °* DACKpHIBACT
CYIIIHOCTh
MaTeMaTHYeCKUX
MOHATUHI, TPOBOJUT UX
XapaKTepUCTHKY;
aHAJIM3UPYET CBSA3U
MEXY pa3InuHbIMU
MaTreMaTHIe CKUMM
MOHATUSIMMU; *
00OCHOBBIBAET BHIOOD
MaTeMaTHIEeCKOTO
METO/1a, IJIaH, dTaIlbI
pelIeHUs 3a/1a4H.

YMeTs

e * CBOOOIHO MPUMEHSET
METO/bI PELICHUS 3a1a4 B
HE3HAKOMBIX CUTYalUsX;
* yMEET MaTeMaTu4eCcKu
M0Ka3arh U
apryMeHTHPOBAaHO
JIOKa3aTh MOJIOKEHUS
W3y4aeMOW TUCIUILINHBL

Bnanets

e + cBOOOJHO OIEpUpyeT
METOAAMHU U3y4aeMOil
JTUCIUIINHBI;
OpraHu3yeT
KOJUIEKTUBHOE
BBIIIOJTHEHHE PaOOTHI,
3aTparuBaroIIeit
M3y4aeMylo JUCIUILINHY;
* CBOOO/IHO BIIaJIeeT
pa3HBIMHU CIIOCOOaMu
IpEICTaBICHUS U
dhopmanm3an
MareMaTH4ecKoi
UHOpMAIH;

Xoporiio (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIBH
0 (MOpPOTrOBBIN
YPOBEHD)

ACATCIIBHOCTH,

XapPAKTCPUIYIOINUX STallbl

® * APTYMEHTHPYET
BBIOOp MeTOa
dhopManH3aIy u
pelIcHUs 3a/1a4u;
COCTaBJISICT IIJIaH
dhopmanuzanuu u
pEIICHUS 3a/1auu; ® 1aeT
OTIpe/IeIICHUS] OCHOBHBIX
MOHSTUN U TPUBOAUT
MIPUMEPHI UX
MPUMCHCHHUSI;, * TOHHMAaET
CBSI3U MEXKIY
Pa3TMIHBIMHU
MMOHSATHSIMH,

® °* OCHOBHBIC
MaTeMaTHIeCKue
pacmo3HaeT OOBEKTHI;
3HAET AJTOPUTMBI
bopmanuzanuu u
pEIICHUS TUTIOBBIX 3a/1a9;
* BOCIPOU3BOJIUT
OCHOBHBIC (DaKThI, HJICH;

e ° crioco0OeH pa3InyuTh
CTaH/JapTHHIE U HOBBIC
CUTYAINH [IPU
dhopmanuzanuu u
pEIICHUH 33]1a4; ® YMEeT
KOPPEKTHO BBIPaXaTh U
apryMEeHTHPOBAHO
000CHOBBIBATh
MTOJIOKEHUS U3y4aeMOM
JTUCIUTUIAHBI.

® *33/1a4 Ha IPAKTHKE
yMeeT IPUMEHSTh
aITOPUTMBI
dbopmanuzanuu u
pEIIeHUs TUTIOBBIX;
ymeeT paboTarh co
CIIPaBOYHOM
JINTEPATYpPOU; * YMEET
o OpPMIIATH PE3yIbTaThI
cBOEH paboTHI.

3 TunoBbie KOHTPOJILHBIE 32 JAHUS
Jnis peanu3anuy BBIIENEPEUUCICHHBIX 3aad 00y4eHMs HCIIOJIb3YIOTCS THIIOBBIE KOHTPOJIBHBIE
3aJlaHusl WJIM MHbIE MaTepuaibl, HEOOXOIUMBIE JJI OLIEHKH 3HAHWW, YMEHHI, HaBBIKOB M (WJIM) OMBITA

00pa3oBaTebHON MPOrPaAMMBI, B CJICIYIOIIEM COCTABE.

Cemectp 1

3.1 Bonipochl Ha caMONOATOTOBKY

1.IlepBbIii 1 BTOPOI1 3aMeuaTeIbHbIE TPEAEIbI U KX CICICTBUS.
2.beckoHe4YHO Malible U OECKOHEYHO OOJBIINE BEINYNHBI.
3.I'eoMeTprUUECKUI 1 MEXaHUYECKUN CMBICIT TPOU3BOIHOM.
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® * KPUTHUYECKHU
OCMBICITUBACT
MOJTyYCHHBIC 3HAHUS, *
criocobOeH paboTaTh B
KOJUICKTHBE, 331a41
KOTOPOT'O 3aTParuBaroT
U3y4aeMyIo TUCIUTUIHHY;

® ° [TO/IJICPKUBACT
pa3roBop Ha TEMBI
U3y4aeMOM TUCITUTLINHBI,
* BJIQJICET OCHOBHOM
TEPMUHOJIOTHEN U
OCHOBHBIMH METOJIaMHU
(hopmanu3auu 00bEKTOB
M3y4aeMOU TUCIUTIIIMHBI

(dbopMupoBaHUS KOMIIETEHIIMI B TIPOIECCE OCBOCHUS

24



4.I'eoMeTpHUECKUE IPUIIOKEHNS TPOU3BOAHOM.

Cemectp 2

5.IIpunoxkeHus onpeneaceHHOro HHTerpaia.
6.1IpunoxeHunst KpaTHBIX UHTETPAJIOB.

3.2. 3auér
1.  Omnpenenenuie MaTpuIlbl pa3Mepa mxn.
2.  OmnpeneneHust KBaApaTHOM, TPEYTOIbHOM, TMAarOHATILHON U €IMHUYHON MaTPHII.
3. OmpenerneHne paBeHCTBa MaTPHIL.
4.  Omnepanuu ciokeHusl, IPOU3BEICHUS MAaTPULl U YMHOKEHHUS MaTPHIIbl HA YUCIIO,
TPAHCIIOHUPOBAHMUSL.
5.  OrmpenesneHue nNepecTaHOBKH U HHBEPCHH B HEH.
6.  Brrumcnenue onpenenuTeneii: 2-ro, 3-ro mopsaka.
7. JlaiiTe ompeneneHue ONMpeaeIUTeNs Mopsiaka n.
8.  Kaxk u3meHuTCs OnpenenuTens Npu TPAaHCTIOHUPOBAHUH MATPHUIIBI?
9.  Uemy paBeH omnpenenuTesb, MMEIOMNNA CTPOKY WU CTOJIOCI, IIETUKOM COCTOSIIINA U3 HYJICH?
10. Kak U3MEHHTCS OTPEACIUTEIb, €CITH €T0 CTPOKY HITU CTOJIOCT] YMHOXKHUTH Ha Yrciio k?
11. Kak u3MeHHUTCS ONpeAeTUTENb, €CIIM B HEM IIEPECTaBUTh JIBE CTPOKHU WM JiBa CTONIOA?
12. Kak wu3MEHUTCS ONpeAeNuTeNb, €CIM K KaKOW-IMOO ero CTpoKe NpHOAaBUTH IPYTyI0 CTPOKY,
YMHO)XEHHYIO Ha HEKOTOpOe 4nucio?
13.  Yemy paBeH omnpenenuTenb, UMEIONIHNN ABE TPOTOPIUOHAIBHBIE CTPOKH?
14. Kak cBs3aHbl Mexay coOoit onpenenurenu marpury, A u AA?
15. Uewmy paBeH omnpenenutens npousBenaeHus marpun A u B ?
16. OmnpeneneHre MuHOpa nopsiaka K.
17.  Onpenenenne munopa M; j IEMEHTa §;; .
18.  Onpenenenne anredpandecKkoro TONOIHEHUS A j IeMeHTa & .
19.  Cassb munopa M; ju A i anredpanvdecKoro JAOMOTHEHUS.
20. Teopema 0 cymMMe TpPOHM3BEIEHHH D3JEMEHTOB OIHOW CTPOKM Ha anreOpandeckue IOMOTHEHHUS
3JIEMEHTOB JIPYTOH CTPOKH.
21. Omnpenenenne 0OpaTHON MaTPHIIHI.
22. YcioBue CyIIeCTBOBaHMS U MPABUIIO BBIYMCICHUS OOPAaTHON MaTpUIbL.
23. Pemenne marpuuHoro ypasaenust A- X =B, ecom det A=0?
24. Pemenne marpuuHoro ypaBHenus Y - A=B, ecnu det A= 07.
25. Ormpenenenue TMHEHHOTO MPOCTPAHCTBA.
26. Ormpenenenue TMHEWHOW KOMOMHAITNN BEKTOPOB.
27. OrmpeneneHue TMHEHHO 3aBUCUMON M IMHEWHO HE3aBUCUMOM CHCTEM BEKTOPOB.
28. Teopema 0 HEOOXOIMMOM H JJOCTATOYHOM YCIIOBUH JTMHEHHOM 3aBUCUMOCTH CHCTEMBI BEKTOPOB.
29. Teopema o JIMHEIHO 3aBUCHMOM MOICUCTEME BEKTOPOB.
30. Teopema o moacHucTEME JTMHEWHO 3aBUCUMOW CHCTEMBI BEKTOPOB.
31. IlpuBenute npuMeps! JIMHEHHBIX TPOCTPAHCTB.
32. Ompenenenne 6a3nuca n-MEPHOTO JIMHEHHOTO MTPOCTPAHCTBA.
33. Teopema o pa3nokeHUH BEKTOpa Mo 6a3uCy B IMHEHHOM MPOCTPAHCTBE.
34. Ompenenenne KOOPAUHAT BEKTOPA B JIMHEHHOM ITPOCTPAHCTBE.
35. Ompenenenue paHra MaTpULbl Yepe3 MUHOPBI.
36. Ompenenenne 0a3MCHOTO MHHOPA, 0A3UCHBIX CTPOK M CTOJIOIIOB MATPHIIHI.
37. Teopema o 6a3UCHOM MUHOPE.
38. Teopema 0 HEOOXOMUMBIX U JOCTATOYHBIX YCIOBUSX PABEHCTBA HYJIIO OMPEICITUTES.
39. DnemeHTapHBIE MPEOOPA3OBAHUS MaTPHIIBI
40. OmpenencHue paHTra MaTPUIIEl Yepe3 JTHHEHHYIO0 3aBUCUMOCTD CTPOK (CTOJIOIOB) MAaTPHIIHI.
41. Onpenenenue noanpocrpancTsa. [lonsaTue muHeHHOW 000I0UKH.
42. Kakoe nuHEHOE MPOCTPAHCTBO HA3BIBAETCS EBKJIMIOBBIM?
43. Kakue nBa Bektopa u3 E,, Ha3bpIBaloTCsl OPTOrOHAJILHBIMU?
44. Teopema 0 JIMHENHON HE3aBUCUMOCTH OPTOTOHAJIBHON CUCTEMBI BEKTOPOB.
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45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.
58.

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

Marpuia nepexoaa oT 0JHOTo 0asuca K Ipyromy.

@DopMyIibl, CBA3BIBAIOIINE KOOPIAUHATHI OHOTO M TOTO YK€ BEKTOpa B JIBYyX Oa3ucax.

Omnpenenenre OPTOHOPMUPOBAHHOTO Oa3uca.

CaoiicTBa MaTpHIIbI IEPEXO/Ia OT OJJHOTO OPTOHOPMHUPOBAHHOTO 0a3uca K APyromy.

Onpenenenne CUCTEMBI JIMHEWHBIX YpaBHEHUH.

OnpeneneHne peieHusi CUCTEMbI IMHEHHBIX YPaBHEHUM.

Onpenenenns COBMECTHBIX, HECOBMECTHBIX, OIIPEEIIEHHBIX U HEOIIPEIEIEHHBIX CUCTEM.

Teopema Kponekepa - Kanemin o COBMECTHOCTH CUCTEMbI JTMHEUHBIX YPaBHEHUH.

[TpaBuno Kpamepa penieHrst CUCTEMBI TUHEUHBIX YPaBHEHHI.

Ornpenenenue 00IIEero U YaCTHOTO PEIICHUH CUCTEMbI TUHEHHBIX YpaBHEHUH.

VYciioBue CyliecTBOBaHUS HETPUBHAJIBHBIX PELLIEHUI CUCTEMBbI JIMHENHBIX OHOPOAHBIX YPaBHEHUH.
CBoliCTBa pEILICHUI CUCTEMbI IMHEHMHBIX OAHOPOAHBIX YPaBHCHUH.

Onpenenenue GpyHaaMEHTATIBHONW CUCTEMBI PEUICHUN OAHOPOIHON CHCTEMBI JINHEHHBIX YPaBHEHUH.
Yucno pemennii B ©.C.P.?

OIIpe/ieIeHIe TEOMETPHYECKOT0 BeKTopa AB | ero MoyJsL.

Omnpenenenre KOJUIMHEAPHOCTHU ABYX BEKTOPOB.

Omnpenenenne paBeHCTBAa BEKTOPOB.

Omnepanus ci10KeHHUsI BEKTOPOB.

Onepanys yMHOKEHHS BEKTOpa Ha YUCIIO.

Omnpenenenue 6a3uca BO MHOKECTBE T€OMETPUUECKUX BEKTOPOB. [oHATHE KOOpIMHAT BEKTOPA.
Onpenenenne KOMIUIAHAPHOCTH TPEX BEKTOPOB.

OTpIcKaHNE KOOPJIMHAT BEKTOPA, €CIIM U3BECTHBI KOOPIMHATHI €r0 Havaja 1 KOHIIA.
Ornpenenenue neneHust orpe3ka AB B OTHOIICHHH A.

Brruncnenue koopaunar touku M , nensieit orpe3ok AB oTHoOIIEHUU A.
Brrunciienne KoopauHatT cepeiiHbl OTpe3Ka.

[ToHsiTHE MPOEKIMK TOYKU Ha OCh U MPOEKIIMU BEKTOpa Ha OCh.

@DopMysa BEIYUCICHUS IPOEKIIMKU BEKTOPA HA OCb.

Onpenenenne CKaipHOTO NMPOU3BEICHUS ABYX BeKTOpoB. Ero cBoiicTaa.

CDOpMYJ'IBI BBIYUCIICHUS CKAJAPHOIO MPOU3BCACHHA BCKTOPOB, 3aAdaHHBIX CBOMMH KOOpAWHATaAaMH B
,HeKapTOBOfI CUCTCMC KOOpAUHAT.

74. ®opmynbl BBIYUCICHHS JJIUHBI BEKTOpAa W PACCTOSHUE MEXIY JBYMs TOUKaMH (Yepe3 CKaIspHOe
MIPOU3BENICHUE).

75. Beruucnenue yriia MeXIy BEKTOpaMHu (Yepe3 CKaIIPHOE MPOU3BEICHHE).

76.  ®opmyna BBIYMCIECHUS IPOEKIIMH BEKTOPA Ha OCh (Yepe3 CKaISpHOE MPOU3BE/ICHUE).

77.  YpaBHeHHs IPAMOI IIPOXOAIIEH depe3 TouKy Mg (Xg, Vo) MEPIEHINKYIIPHO BEKTOPY N = (A B).
78. OOmiee ypaBHEHHE MPSMON Ha MIIOCKOCTH B IEKAPTOBOM CHCTEME KOOPAMHAT.

79. VYpaBHeHHUs NPSAMON Ha MIOCKOCTH, MPOXOJAIIEH yepe3 1Be TOUKH.

80. VYpaBHeHHE NPSIMOM C YIIIOBBIM KO DHUITHEHTOM.

81. OOmiee ypaBHEeHHE TNIOCKOCTH, B OTpPE3Kax.

82. KaHoHW4Yeckoe ypaBHEHHE IMPSMOU B MPOCTPAHCTBE.

83. Kanonuueckoe ypaBHEHHE OKPYKHOCTH, SJUIUIICA, TUIIEPOOIIBI, TapaboIbl.

84. TloHsaTHe MHOXECTBA, €0 DIIEMEHTA.

85. Ompenenenue MOIyst JEHCTBUTENBHOTO YHCTIA, €T0 CBOKUCTBA.

86. Ompenenenne MHOKECTBA OTPAHUICHHOTO CBEPXY, CHU3Y M OTPAHUYCHHOTO MHOKECTBA.

87. Ompenenenue BepxHel rpaHuIlbl MHOXKECTBA X ; TOYHOM BEpXHEH rpaHUIIBI MHOXKECTBA X .
88. OmpenerneHre HUKHEH TPAHUIIBI MHOXKECTBA X ; TOYHOH HIDKHEH TpaHUIBI MHOXECTBA X .
89. TloHsATHE YMCIOBO MMOCIEI0BATEIBHOCTH U €€ peed.

90. Ilomsarue pynkumu f: X <Ry, —> YcRy,.

91. TlonsTHe o0MaCTH OMpeNeNIeHUs U 00TaCTH 3HAYCHUH (PYHKITHH.

92. Knaccel pynkuii f: X <R, — Y <R, IpH pa3IMYHBIX 3HAYEHUAX N U M.

93. Tlonsarwue rpaduka GyHKIIHM.

94. Ompenenenne KOMIO3UIUN GYHKIUH (CIOKHON (DYHKITUH).
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95. OcHoBHbBIE 3NeMEHTapHbIE (DYHKIMM, MX 00JacTh OmpeAeNeHHs U o0nacTh 3HaueHWi. [paduxu
AJIEMEHTApHBIX (PYHKITUH.

96. IlonsTue oOpaTHOMN PyHKIHH.

97. Omnpenenenue npenena GyHKIUH.

98. Ompenenenne HENPEPHIBHOCTH PYHKIUH.

99. Onpenenenune npouspopHoi Gpynkuun y = f(x).

100. Teopema o HenpepsIBHOCTU AU depeHInpyeMoi QyHKITUN.

101. Tabmuiia mpoW3BOMHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHA.

102. TIpaBuna nuddepeHpoBaHUs CyMMBI, TPOU3BEACHUS U YaCTHOTO (DYHKIIUH.

103. Teopema o nuddepeHITpOBaHUH CIIOKHON (QYHKITUH.

104. TIpasuno auddepeHunpoBaHs 0OPaTHBIX (PYHKITHIA.

105. Teomerpuueckuii cMpica Tpou3BofHON (yHkiuu Y= f(x). YpaBHeHMe KacaTelbHOH K rpaduxy

Gynkumn y = f(x).

106. Omnpenenenue nupdepennuana Gyukuun y = f (x). Popmyna seruncienus uddepennuana.
107. TlomsTHe MpOM3BOAHBIX N AU(epeHImanos BEICINX NOpsAakoB Gyrknun y = f ().

108. VYcnosue monoToHHOCTH (yHKIHHK Y = f (X) (4epe3 MPOH3BONHYIO).

109. Teopema depma 00 oOpalicHHWM B HYJIb IMPOW3BOJHOW B TOYKE HAMOONBINET0 (HAWMEHBIIIETO)
3HAYCHUS.
110. Omnpenenenue Touek FKcTpeMyma st GyHKImH Yy = f (X).

111. Heo6xoaumoe ycnoBue SKkcTpemyMa aist GyHKuuid y = f (x) .

112. Jlocrarounsle ycnoBus skcTpeMyma Juis GyHKuuit f (x) dyepes nepByro MpOH3BOIHYIO.
113. Jlocrarounsie ycnoBus skcTpeMyma i Gynkuuil f (x)uepes BTOpyro IPOU3BOAHYIO.
114. Teopema Poist 06 oOpamieHny IpOU3BOAHON B HYIb, €€ TEOMETPHUECKUNA CMBICIT.

f(b)-f(a)
b

115. Teopema Jlarpanxa (00 OTHOILIEHUU ), €€ TEOMETPUUECKUI CMBICIL.

0
116. IIpasumo Jlonurans pacKpbeITUs HeonpeneneHHocmﬁ .

117. OmpeneneHuie BBITYKJIOCTH BBEpX U BHU3 rpaduka GyHKIUH.

118. HeoOxomuMbIe U TOCTATOYHBIE YCIOBHS BHITYKJIOCTH BHH3 (BBEpX) rpaduka QyHKIIH.
119. TlonsTne Touku nepernda u MPaBUIIO UX OTHICKAHHUS.

120. Tlonsitme acuMnTOTH Tpaduka GyHKINH.

121. VYcnoBue cyliecTBOBaHMS U YpaBHEHUE BEPTUKAIBHON aCUMITOTHI.

122. YcnoBwue CyIecTBOBaHUS U YpaBHEHUE TOPH30HTAILHOW ACHMIITOTHI.

123. VYcnoBue cyliecTBOBaHMS U YpaBHEHUE HAKJIOHHOW aCUMIITOTHI.

124. OmnpeneneHre YaCTHBIX MPOU3BOIHBIX (PYHKIMI HECKOIBKHUX ITEPEMEHHBIX.

125. TloHsTHE YaCTHBIX NPOU3BOAHBIX BBICIIUX MOPSIKOB.

126. YcnmoBue paBeHCTBA CMEIIAHHBIX YACTHBIX MPOU3BOIHBIX.

127. Omnpenenenne auddepenunana s (yHKIUH HECKOIbKUX MepeMEeHHBIX. PopMyna BBIYHCICHUS
nuddepennmana.

128. ®opmynsl Beruucnaenus auddepenimana Broporo nopsaaka Gynkuun z= f (x,y).

129. ®opmyna Teitnopa.

130. Omnpenenenne TOUYEK dKCTpeMyMa JiIsl yHKIHH Yy = f (Xl, Xp ) xn) :
131. HeoOxonumoe ycnoBue 3kcTpemMyma Uit GyHKuui y = f (Xl, Xg wers xn) :

132. CdopmynupyiiTe 1ocTaToOuHbIe YCIOBUS SKCTpeMyMa GyHKIUH y = f (XL X9 e xn) .

133. TloHsATHE YCIOBHOTO KCTPEMyMa.
134. Merton Jlarpanxa OThICKaHHS YCIIOBHOTO SKCTPEMyMa.
135. Omnpenenenne nepBooOpa3HOA.
136. CooTHomeHNE MEXTY MepBOOOpasHbIMU A1 QyHKImH Y = f (X).

137. OmpeneneHue HeONpeaeIEHHOTO MHTETpaa.
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138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.

155.

156.
157.

158.

159.
160.
161.
162.
163.
164.
165.
166.
167.
168.

CBoiicTBa HEONPEAEICHHOTO HHTETpaa.

Tabmuia HHTErpasoB.

Brruncienue uHTErpasioB noaseneHueM (GyHKIMHU MO 3HaK AuddepeHnnana.
dopMyna HHTErPUPOBAHUS 110 YACTSM.

3aMeHa IEpEMEHHOI B HEOIIPEIEIIEHHOM MHTErpaJle.

HHTerpupoBaHue MPOCTHIX APOOCH.

Brruncienue MHTErpaioB OT PallMOHAIBHBIX (YHKINH.

Onpenenenue onpeaesieHHOro MHTerpaa.

CBolicTBa OIpeIETIEHHOI0 UHTErpaa.

WHTerpai ¢ nepeMeHHbIM BEPXHUM IIPEICIIOM.

®opmyna Hetorona-Jleitouuna.

3amMeHa [epeMeHHOH B OIIPEeICHHOM UHTerpale.

['eomeTpuyeckuii CMbICI ONIPEAECIEHHOTO UHTETpaa.

Beruucnienue miomaay KpuBOJIMHEHHON Tpaneluy B 1€KapTOBOM CUCTEME KOOPIUHAT.
Brerurcnenue JuiMHbI 1yrd KPUBOM.

Omnpenenenne HeCOOCTBEHHOIO MHTErpasia 1-ro poaa.

[Tpu3HaK cpaBHEHUS! CXOMUMOCTH HECOOCTBEHHOTO MHTETpasia 1-ro poxa.

»
CX0aMMOCTh 3TAJIOHHOTO MHTETpaia J d_i(
X
Omnpenenenre HeCOOCTBEHHOIO MHTErpalia 2-To poja.
[Tpu3HaK cpaBHEHUS! CXOMUMOCTH HECOOCTBEHHOTO MHTETpasia 2-To poAa.
b
CxonuMocTh HECOOCTBEHHOIO MHTErpasia 2-ro poja j
a

B ciydae, korga lim f(a) = .
a X—a

Brruncnenue 1BoitHOrO HHTErpaa.

Brruucnenue TpoMHOro UHTErpaa

Brruncnenme KpuBOIMHEHHOTO UHTErpaia 1-ro u 2-ro poaos.
Boruniciienne moBepXHOCTHOTO UHTETpana 1-ro u 2-ro posos.
[TonsiTve moTeHLIMANA MOJIS.

Omnpenenenye NUPKYIALNAN OIS, POPMYIIBI sl €€ BHIYUCIICHUS.
Omnpenenenue poropa noiist; Gopmyina JUIst €0 BHIYUCICHHUS.
Omnpenenenye AUBEPreHIINN OIS, GOPMYIIBI ISl €€ BHIYMCICHUS.
[TonsiTHE TOTOKA BEKTOPHOTO MOJIS.

®opmynsl Ctokca, Octporpackoro-I aycca.

Cemectp 1
JleMo-BapuaHT OnjieTa

1. Jlaiite onpeneneHue paHra MaTpuIlbl (5 6anno.).
2. JlaiiTe onpenenenue HEMPEPHIBHOCTH (HYHKITUH (5 6annoB).
—X1 +3x3 =—4
3. Jlokaxwure, 9TO CHCcTEMA X +4%X; + 3X3 =2
X+ 77X+ X3=9

UMeeT eIMHCTBeHHOe peienne. HenspectHoe x; HaiiT o opmynam Kpamepa (15 6annoB).

4. Haiiute mpon3BOAHYIO0 QYyHKIUU Y = x3. logo x (5 6annos).

Cemectp 2
JleMo-BapuaHT OnJiera

1.Jaiite onpenenenue neppooOpa3Hoil. COOTHOIIEHNE MEXKTY ITepBOOOPa3HBIMU 7151 GYHKIIMH

y=f(x) (5 6amoB).
3. Jlaiire reOMETPHYECKYIO HHTEPIPETALNIO HHTErPaja ¢ IEPEMEHHBIM BEPXHUM IIPEIEIOM
(5 6amnnos).
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1
COSX
3. BBISICHUTB CXOMMMOCTh HECOOCTBEHHBIX HHTETPAJIOB —3 dx (10 6aymoB).
X

0

4. Haiitu pabory cunel F = (X2 - Zy)f +(y2 - ZX)T P TIEPEMEILICHUH BJIOJIb MIPSIMOM OT TOYKH
M (—4; 0) k rouxe N(O; 1) (10 6amoB).
3.3 TeMbl KOHTPOJIBHBIX PadoT

Cemectp 1
Nel. JInneiinas aaredpa

-1 0 3 3 1 -3
1. Pemute Mmatpuynoe ypaBuenne | 1 4 3|-X=2/3 0 -1|.
71 0 -3 2
2. JlokaxuTte, 4TO CUCTEMaA
—Xq +3x3 =—4

X +4Xo + X3 =2

X+ 77X+ X3=9
UMeeT eIMHCTBeHHOe peleHue. HenspectHoe x; HaiiTh o opmyinam Kpamepa.
3. UccnenyiiTe U pelIuTe CUCTEMY

2y — 3o + X3 — 4x4 + 2x5 = 0,

XX — 2Xp + X3 — 3X4 + X5 = 0,
4% + Xo — 3X3 + 5%X4 + 4x5 = 0,
2% — 10xp + 6x3 — 8x4 + 2x5 = 0.

Ne2. BekTopHasi anredpa u aHAJIUTHYECKAs TeOMEeTPH.
1. I[Tpu kakoMm 3HaYeHUH mapamerpa A BekTopel a=(4;3;1), b= (5,-1,2), c=(-15;4)
KOMILJIaHAPHBI?

2. Ha Bektopax d=2mM-50 u b=3M+1 moctpoeH Tpeyroiapauk. Haiitu ero miomans, ecinn
M| =1, |fi|=+/3, yron mexay M u A pasen 30°.

3. CoctaBuTh ypaBHEHHE TPAMOI, Tipoxosiied uepes M =(2;—5) mapamnensHo ocu Oy .

4. 3anucarb ypaBHEHUE KPUBOI 16x% + 36y2 —64x-512=0 wu OCTpOUTH
3Ty KPUBYIO.

5. BbIUHUCIUTH pacCTOSHUE MEXKIY NMapajuIeIbHBIMU IJIOCKOCTIMU 2X—Y+2Z+9=0 u
4x—-2y+4z7-21=0.

Ne3. HaxoskieHue npeesion.

Brruucnure npenesnsl

2_ —x2 - In(1
Sl gy gim XL g i 222y 1039

1). lim . lim .
+5x+2 X—0  2X° 43X x—>1 /X -1 x— 0 arctg 7x

x—>-1 4x
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CpaBHHUTE OECKOHEYHO MaJIbIe

5). a(x)=In(1+x-sinx) u F(Xx)=tgx mpu x—0.

Ned. Bolunc/jieHue NPpOU3BOAHBIX.

1). Haiinure npousBoanyo GyHKIMH Y = X3 logo x.

2). Borauciuts npuoIHmKeHHO W (¢ momowio auddepennuana).

3). Haiinute Hanbounbiiee 1 HauMeHbInee 3HadeHus f (X) = x>—12x+7 Ha [0;3].

2

X
4). lokazarp, 4T0 GYHKIUS Z=— YIOBJIECTBOPSCT YPABHEHUIO X - oz oz 0

y oxoy 0oy

2
5). HaliTh y4acTKH BBIMMYKJIOCTH U BOTHYTOCTH M TOYKH Tiepernda pynkuum  f (x) = X
CemecTp 2
No5. Bolunc/ieHHe HHTerpajaoB
1)_.‘ = dx; Z)J.arctgxdx 3).[ X+2  4x: 4)j—dx
A /1 8 X2 4 2%+ 2

5).Beraucantsb miaomaap miaIockoi GUrypbl, OrpaHUYeHHON KPUBBIMU: Y =1— x2; y =X

Ne6. HecoGcTBeHHBbIE HHTETPAJIbI

1.BeryncnuTh HECOOCTBEHHbBIE HWHTErpajibl UK YCTAHOBUTDH UX PACXOAUMOCTDH

2 y)
X X<dx
a). | —% dx: o). j—
.([x2+6x+18 3«f25—x4
2. BBI}ICHI/ITB CXOOAUMOCTH HCCO6CTBCHHBIX I/IHTeraJ'IOB

1

COSX
a)I : )J‘ dx.
X+\li_

Ne/ KpaTHble MHTerpaJbl

1. 3anucars B BUE MOBTOPHOTO M PACCTaBUTh MPEAEIIbI UHTETPUPOBAHUS UL J- 2ydxdy, ecin

D obGnactb, orpanndenHas kpuBbiMu: Y =0, Y= X, x+y=2.

2. BBIYHCIUTH HHTETpaT I”zdv; ecnmn R :{(X, y,z)e R3: X2+ y2 +72< 9 z 20}.
R

Ne8 Teopusi moss

1.Haiitu paboty cuibl F= (X2 - Zy)f + (y2 - 2X)T IIPU NEPEMEILIEHUH BJIOJIb IIPSIMOM OT TOUKH
M (—4; 0) ktouxe N(0; 1).

2 = H o
2.Jloka3arb, uto mone A= (3x + 2y)| + (2X - 3) ] moTeHIManbLHOE, HAaWTH ITOTEHIINAII, CACIATh

IIPOBEPKY.
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3. Haitit moTok momst A= X1 + y]+zk depe3 3aMKHYTYIO IOBEPXHOCTb

- S: x2+y2+22:1, z2>0.

4 Meronn4yeckue MaTepuaJibl
s obGecnieuenus npoiecca oOydeHHs] U pelIeHus 3a7ad 00ydeHHUs HCIONB3YIOTCS CIeIyIOIIHe
MaTepuabl:
— METOAMYECKHE MaTepuajbl, OINpEACSIoNe MPOIeIypbl OLEHUBAHUS 3HAHUM, YMEHHI,
HAaBBIKOB W (WJIHM) OIBITA ACSITEILHOCTH, XapaKTEPU3YIOMIMX 3Tarbl (HOPMUPOBAHUS KOMIETCHIIHA,
comiacHo 1. 12 paGoueli mporpaMMsl.
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