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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
W3ydeHnne 0CHOBHBIX MOHATHI U METOAOB PEIICHUs 3aj1ay, IPUHATHIE B MAaTEMaTHKe.
dopmupoBaHUEe HABBIKOB cOOpa, aHanMM3a W OOpa0OTKH JTaHHBIX, a TaK K€ HABBIKOB BHIOWMPATH
MHCTPYMEHTAJIbHBIE CPEICTBA Ui 00pabOTKH SKOHOMHYECKHX JaHHBIX B COOTBETCTBUU C MOCTaBICHHON
3a/laueii, aHAIM3UPOBATh PE3YJbTAThl PACYETOB M OOOCHOBHIBATH TOJTYYCHHBIC BBIBOIBI JJISI M3YUCHHS
BOIPOCOB KACAIOUINXCS MAaTeMaTHUKU, HEOOXOJUMBIX JJIsl HCIIOJB30BaHUS B PELICHUH MPOo(dheCcCHOHATbHBIX
3ajay.

1.2. 3agaum IMCHUIIITHHBI
— BrbipaboTka y cTyneHTOB yMEHHE BbIOMPAaTh MHCTPYMEHTAJbHBIE CPEACTBA Uil 0O0pabOTKH
JAHHBIX, HEOOXOAUMBIX JUIsl pelleHHsI TPO(eCCHOHAIBHBIX 3a/1a4.
— BrpaboTka y CTYICHTOB HaBBIKOB OCYLIECTBIISATH cOOp, aHanu3 M 00pabOTKy JaHHBIX,
HEOOXOIUMBIX JUIS pelIeHUs MPOoPeCCHOHATBHBIX 3a/1ay.
— Pa3Burtune noruveckoro u aaropuTMUUYECKOTO MBIIIUIEHUS CTYIEHTOB.
— BripaboTka y cTyneHTOB yMeHUs paboTaTh C MaTeMaTU4YeCKOM JIUTepaTypou.

2. Mecto nucunnimubl B ctpykrype OITIOII
Juctumummaa «Marematukay (b1.5.8) orHocuTcs k 610ky 1 (6a30Bast 4acTh).
[IpeamecTByOIMKUMU AUCHUIUIMHAMY, (POPMUPYIOIMMH Ha4YaJIbHbIC 3HAHUS, ABISIOTCA: BBeneHue
B SKOHOMHYECKYIO MAaTEMAaTHUKY.
[TocenyromumMu IUCHUIIIMHAMU SBISIOTCA: baHKOBCKoe neno, byxranrepckuil yder u aHaius,
Jlene:xxHoe oOpallleHHe U KpeauT, YipaBieHYeckud yuer, DOHUHaHCOBO-3KOHOMHYECKAsl OLICHKa
nHBecTULMH, OUHAHCOBBIE BBIYUCIICHUS, DKOHOMUKA IPEAIPUATHS, DKOHOMUYECKHUI aHAIIU3.

3. TpeGoBaHus K pe3yjbTaTaM OCBOEHHUS THCUMILIMHbI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

—  OIIK-2 criocoOHOCTBIO OCYIIECTBISATH COOP, aHAIH3 U 00pa0OTKY NaHHBIX, HEOOXOAUMBIX IS
penieHus npodeccrnoHalbHbIX 3a]1a4;

— OIIK-3 cnocoOHOCTBIO  BBIOpaTh ~ MHCTPYMEHTAlbHblE CpelICTBa JuIi  00paboTKH
SKOHOMMYECKHMX JIaHHBIX B COOTBETCTBHU C IIOCTaBICHHOW 3aJadyel, NMPOAHAIU3ZUPOBATH PE3YIBTATHI
pacueToB ¥ 000CHOBATh MOTyYEHHBIE BBIBOBL;

B pe3ynbrare nzyueHus TUCHMITIMHBI 00yYaroIUACs TOJKEH:

— 3HAThb OCHOBHbIE IIOHATHS JIMHEHHOW  anreOpbl, aHAJIUTUYECKOW TEOMETPUU H
MaTeMaTH4eCKOIr0 aHajn3a, COOTBETCTBYIOLINI MaTeMaTHUYECKUI anmnapar; METO/Ibl, CIIOCOObI U Cpe/icTBa
MOJy4EeHHUs, XpaHEHUs, MepepadoTKM MaTreMaThdecko HH(poOpMalMd M CIIOCOOHOCTBIO BBIOOpaA
MHCTPYMEHTAJIBHBIX CPEJCTB, IPUHATHIE B MaTeMaTHKE.

— yMeTb NpPUMEHSTh METOABI, CIIOCOOBI M CpeACTBA IMONYYEHHUs, XpaHEHHs, nepepaboTKu
MareMaTn4yeckoil HHpopMaly 1 BIOMpaTh HHCTPYMEHTAJIbHBIE CPEJCTBA, IPUHATHIE B MaTEMaTHKe, JUIs
pelIeHns TUMOBBIX 3a1ay, /Ul OCBOCHHUS APYTUX JUCIHMIUINH, MPETyCMOTPEHHBIX YYEOHBIM IIJIAHOM, U
pereHust mpoeccHoHaNbHBIX 33/a4. [1onb30BaTbest MpU HEOOXOJMMOCTH MaTeMaTUYeCKOI TUTepaTypo.

— BJajeTb MeToJaMH, crnoco0aMu W CpeICcTBaMHU IOJY4YEHHs, XpaHEHHs, IepepadoTKu
MaTeMaTH4eckol HMH(OpManuu U CIOCOOHOCTh BBIOMpPATh WHCTPYMEHTAJIbHBIE CPEICTBA, MPUHATHIE B
MareMaTtuke JUis OOpaOOTKM SKOHOMHUYECKHX [aHHBIX B COOTBETCTBUU C IIOCTAaBJICHHOM 3ajaueif;
OCHOBHBIMH METOJIaMH PELIEHHs TUITOBBIX 3a7a4 U COOTBETCTBYIOIUM MaTeMaTHYeCKUM aInapaToM.

4. O0beM IMCHHMILIMHBI M BBl Y4eOHOM padoThl
OO6mass TpyAOEMKOCTh IUCHUUIUIMHBI cocTaBisieT 6.0 3aueTHhIX €IWHUIBI U TMpEACTaBlIeHAa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTb TUCITUIUIUHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

2 ceMecTp
AynuTopHbI€ 3aHATHS (BCETO) 86 86
Jlexkun 34 34
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5. ConepxaHue TMCUMILTUHBI

5.1. Pazaessl JUCHUIIMHGLI 1 BUABI 3AHATHI

Pa3nienbl TUCHMIUIMHBI U BUBI 3aHATUH IPUBEACHBI B Ta0OuIe 5.1.

Tabmuma 5.1 — Pazgensl IUCHUIINHBI U BUABI 3aHITHI

[IpakTrueckue 3aHATHS 52 52
CamocrosiTenbHast pabota (Bcero) 94 94
[TonroroBKa K KOHTPOJIBHBIM paboTam 18 18
BrinonHeHne TOManTHUX 3aqaHui 20 20
BrinosiHeHME MHIUBUAYAJIBHBIX 3aJaHUN 4 4
[IpopaboTka JIEKITMOHHOTO MaTepuasa 21 21
CamocrosiTenbHOE U3yueHHe TeM (BOIIPOCOB) 7 7
TEOPETUYECCKOM YacTh Kypca

[TonroToBka K NpakTUYECKUM 3aHATUSAM, CEMUHApaM 24 24
Bcero (6e3 sx3ameHa) 180 180
[TonroToBka u caada sK3aMeHa 36 36
OO6mmast Tpy10€MKOCTb, 4 216 216
3aueTHbIe EquHAIIB 6.0 6.0

=a - m s E
° - Q = o =
% e S Eg55 B,
Ha3zBanus pa3nenoB TUCHUIIMHBI 5 “ o, P ;3 § Z 5
< : g
= < = ) 2 & E
o < o = Q =
= O /A S 2
2 cemectp
1 DreMeHTHl TMHEHHOM anreOphl: MaTPUIIHI, 2 3 9 OIlIK-2, OIIK-3
OTIpeJIeIIUTEIH.
2 DneMeHTHI TMHEWHOH anreOpbl: IMHEWHbIE 1 1 4 6 OIIK-2, OIIK-3
BEKTOPHBIE MPOCTPAHCTBA.
3 DreMeHTBI TMHEHHOU anreOpbl: CUCTEMBI 4 6 8 18 OIlIK-2, OIIK-3
JIMHEHHBIX YPaBHEHUM.
4 DneMeHThI BEKTOPHOU areOphl 1 1 1 5 7 OIIK-2, OIIK-3
AHATUTUYECKOU T€OMETPHUHU.
5 KoMmiuiekcHble Yncia U IeHdCTBUS Hall HUMU. 1 2 OIIK-2, OIIK-3
6 DIIeMEHTBI TEOPUU MHOXKECTB. 1 1 OIIK-2, OIIK-3
7 BBeneHre B MaTeMaTU4e€CKUM aHaIu3 4 7 14 25 OIIK-2, OIIK-3
8 MuddepenunanbHoe ncuucaeHne GyHKIuN 6 6 10 22 OIIK-2, OIIK-3
OJITHOM IIEPEMEHHOU
9 uddepennuanpHoe ucuucieHue GyHKIUN 4 5 8 17 OIlIK-2, OIIK-3
MHOTHUX TTEPEMEHHBIX
10 UnTerpanbHoe ucuucienrne QyHKINU 4 9 14 27 OIIK-2, OIIK-3
OJTHOM IIEPEMEHHBIX
11 Yucnossle, GyHKIIMOHATBHBIC U 4 5 8 17 OIIK-2, OIIK-3
CTCTICHHBIE PSIJIbI
12 OGbIkHOBEHHBIE TU(PepeHIIaTbHbIE 2 6 10 18  OIIK-2, OIIK-3

CornacoeaHa Ha noptane N2 35479




ypaBHEHUS

Hroro 3a cemecTp

34 52 94

180

Hroro

34 52 94

180

5.2. Conep:xkanue pa3aesioB JUCHUIIMHBI (110 JEeKIIUAM)
ConeprkaHue pa3ienoB TUCIUILIAH (TI0 JICKIUSAM) IPUBEACHO B Tabmwmie 5.2.
Tabnuna 5.2 — ConeprkaHue pa3ieaoB JUCITUIUIHH (10 JICKITUSIM)

3 i
2 = g
Z > 5
Ha3zBanus pasnenos Copeprxanue pa3esioB JUCHUTIIUHBI (10 JICKIUSM ) 5" S5
o) S E
S S =
a o 2
~ S
2 cemectp
1 DaeMeHTHI TMHEHHON Marpuubl 1 1ecTBUsa Haa HUMU. OnpeneauTenb 2 OIIK-2,
anreOpbl: MATPHIIHI, nopsiaka n. MuHOp u anredpanyeckoe JOMOHEHHUE. OIIK-3
ONPEIETUTENH. Brruncnenue onpenenureneit. O6parHas Marpuiia.
Hroro 7
2 DneMeHTsl TuHEHHONH  JIMHENHO 3aBHCHUMBIE U TUHENHO HE3aBUCHUMBIE 1 OIIK-2,
anreOpsl: TUHEHHbBIS CUCTEMBbI BEKTOPOB. JInHEelHbIE NPOCTpaHCTBA. OIIK-3
BEKTOPHBIC Apudmerndeckne BEKTOpHBIE MPOCTPAHCTBA. basuc u
IIPOCTPAHCTBA. KOOpAUHATBHI.
Hroro
3 DnemenTsl uHelHOW  Panr marpuisl. Teopema o 6a3ucHOM MUHOpE. 4 OIIK-2,
anredpbl: CUCTEMBI CucreMbl TUHEHHBIX anreOpanyeckux ypaBHEHUI. OIIK-3
JMHENHBIX YpaBHEHUH. Knaccudukanus cucrem. Teopema Kponekepa-
Kanemnmum. Pemenue onpeneneHHbIX CUCTEM.
MarpuuHslii coco0 pemeHus: CHCTEM JTMHEWHBIX
ypaBHeHui. Meron Kpamepa u meron I'aycca
pELICHUs CUCTEM JIMHEMHBIX YpaBHEHUH. Pemienue
HEOIpe/IEICHHBIX CUCTEM.
Hroro 4
4 DneMenTsl BekTOopHOM  CKansipHOE POU3BEICHUS] BEKTOPOB. YpaBHEHUS OIIK-2,
anredpsl U KpUBOM Ha mIockocTH. [IpsiMast TMHUS Ha MIIOCKOCTH. OIIK-3
HAJIUTHY i
aHai ecKoM Wroro 1
TE€OMETPUHU.
5 Kommekcubie uncna 1 KommekcHble uncina. J[eicTBUs ¢ KOMIUIEKCHBIMU 1 OIIK-2,
JIEUCTBUS HaJ HUMHU. YuCcIaMu B anredpandeckoi popme. OIIK-3
Hroro 1
6 DJIeMEHTBI TEOpUHr MHoXxecTBa 1 oniepaluy HaJl HUMU. YHCIIOBbIE 1 OIIK-2,
MHOJKECTB. MHOXecTBa. CucTeMbl OKpecTHOCTeH B R 1 N-MepHOM OIIK-3
apupMeTHuIecKoM npoctpancTse. OTHOCTOPOHHHUE
OKpecTHOCTH B R.
Hroro
7 BBenenue B [Toustue pynkuuu. CnoxxHas u oOpatHast QyHKIHU. 4 OIIK-2,
Matemarndeckuii ananus  [Ipenen mocnenoarensHocTu. [Ipenen dyakmm. OIIK-3

Teopemsl 0 peaenax. HempepbsIBHOCTD (DyHKIINH.
Touku paspeiBa pyHKIMH. CBOMCTBA HEMPEPHIBHBIX
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8 MuddepennuansHoe
ucuucieHne QyHKIuu
OJITHOM IIEPEMEHHOU

¢bynkui. beckoneuyHo Maibie 1 6ECKOHEYHO
Oonpie. CpaBHeHHE OECKOHEYHO MAJIbIX (PYHKIIMIA,
MOPSIIOK MaJIOCTH. [ TaBHAst 4acTh O€CKOHEYHO MaJlon

byHKITUH.

HUroro

[TonsTue npousBonHoi ¢pyHkuuu. ['eomerpudeckmii,
MEXaHUYECKUN U SIKOHOMUYECKUIN CMBICIT
npou3BoAHOM. [Ipon3BoaHas ClI0KHOM U 00paTHON
¢byukuwmii. [IpaBuiia BerurciaeHus IPOU3BOIHBIX.
Tabmua npousBoanbiX. AuddepeHuupyemas
bynkus u ee quddepennuan. TaBapuaHTHOCTH
dbopmbl TuddepeHnrana mepBoro mopsIka.
[TpousBoaHbIe BRICHINX MOPAIKOB. OCHOBHBIE
TeopeMbl TU(h(HEePeHIINATEHOTO UCYUCTICHHUS.
IIpaBuno Jlonurana. MOHOTOHHOCTb U TOUKHU
sKcTpeMyMa (pyHKUMU. Beinmykinocts rpaduka
¢byukuun. Touku neperuda. Acumnrtotsl. [lonHoe
uccieoBanre GyHKIUH U TOCTPOEHHE rpaduka.

6

Hroro

OIIK-2,
OIIK-3

9 luddepennuanpHoe
ucuucieHne QyHKIuu
MHOTHX TIEPEMEHHBIX

[TousTue yactHOM pon3BogHOM. [ToHsTHE
muddepennmana GyHKIMA OT MHOTHX ITEPEMEHHBIX.
Bekrop rpaguent. IIpon3BoaHas o HanpaBieHHIO.
[TpousBoanbie u AuddepeHnrnaIsr BTOporo mopsiIka
(bYHKIUY IBYX NTEPEMEHHBIX. DKCTPEMYM (QYHKLUU
IBYX NepeMeHHbIX. HeoOxomumple 1 J0CTaTOYHbIE
YCIIOBHS SKCTpeMyMa (PyHKIIMH OT JBYX NEPEMEHHBIX.
Haumensiiee u HanOosblee 3Ha4YeHUST QYHKLIUU ABYX
NEPEMEHHBIX B 00JIACTH.

HUrtoro

OIIK-2,
OIIK-3

10 UnTerpansHoe
ucurciaeHne QyHKIuu
OJITHOM IIEPEMEHHBIX

11 Yucnossle,
(yHKIMOHAJIBHBIE U
CTEIICHHBIE PSAbI

Heonpenenennsiit uarerpan. [Ipasuia
uHTerpupoBanus. Tabmuna uaterpanos. [logsenenue
nof 3Hak quddepennuana. MaTerpupoBanue mno
yacTsaM. HTerpupoBanue npocTenmux 1pooei.
WHTerprupoBaHue palioHaIbHBIX APOOeii.
Onpenenennblil uarerpan. @opmyna HeroToHa-
JleiitOHu1a. 3aMeHa NepeMEeHHOH B ONpeIeTIeHHOM
MHTErpaie. [ eoMeTpu4ecKkmii CMBbICI ONPEAECIEHHOTO
uHTerpaia. HecoOcTBenHslil uHTerpan 1-ro pona.
JIBOWHOM MHTErpaI.

Hroro

Yucnossie psiibl. CXOIUMOCTh U CyMMa psfa.
AOCOI0THAS U YCIIOBHAsI CX0AUMOCTh. HeoOxonumoe
ycnoBue cxogumoctu. CBoicTBa aOCOTIOTHO
cxonsmuxcs psinoB. [IpuzHaku abCoMOTHOM
CXOIUMOCTH. 3HAKOUEPETYIOIIUECs PSIIbI, MPU3HAK
Jleitoamnna. dynknuonanbueie psiapl. O0IacTh
cxoqumoctu. PaBHOMepHas cxogumocTs. [Ipu3nak
Beitepmtpacca. CBolicTBa paBHOMEPHO CXOISAIINXCSA
psnoB: Ctenennslie psaabl. Teopema Abens. Psn
Teinopa.

OIIK-2,
OIIK-3

OIIK-2,
OIIK-3
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Hroro 4

12 OGBIKHOBEHHBIE Juddepenunanbaple ypaBHEHH IEPBOTO MOPSIKA. 2 OIIK-2,
nuddepeHnraibHbIe VYpaBHEHUS ¢ pa3aeISIIONTUMUCS TEPEMEHHBIMHU. OIIK-3
ypaBHEHUS JIunelinble ypaBHeHHUs. Teopus JTMHENHBIX

T depeHInaIbHbIX YpaBHEHUH TOPsIIKa 1.

Hroro 2
Hroro 3a cemectp 34

5.3. Pazpeqbl AMCHUILUIMHBI U MEKINCHUIIMHAPHBbIE CBSI3U € 00eceYBAKINMMU (MPeabIy IIIMMH)
U o0ecnieduBaeMbIMH (MOCIEAYIOIIUMH) TUCHUILIHHAMHA
Paznensl MUCHUTUIMHBI U MEXIUCHUIIIMHAPHBIC CBSI3U ¢ 00CCIICUMBAIONTUME (TIPEIBITYITUMHI) U
obecrieunBaeMbIMU (TIOCIICIYIOITUMU ) JUCITUTUIMHAMY TIPEICTaBICHbI B TabmuIe 5.3.
Tabnuua 5.3 — Paznesnbl IUCHUIUIMHBI U MEXAUCLIUIIIIMHAPHBIE CBA3H

Ne paznenoB JaHHOM AUCHHUIUIMHBL, 7151 KOTOPBIX HEOOXOAUMO H3yYeHHE
00eCTeYnBaONINX U 00€CIIeUNBACMBIX JUCIUATUINH
HaunmenoBanue
JUCUUTUINH
1 2 3 4 ) 6 7 8 9 10 11 12
[IpeniecTByronme 1UCHUILTUHbBI
1 Beenenue B + + + + +
MaTeMaTHKy
[Tocnenyromuye TMCUUTUIAHBI
| Busnec- + + + + + + + + +
IUTAaHUPOBAHUE
2 bByxranrepckuii yuet + + + + + + + + +
Y aHaJIN3
3 flenexnoe + + + + + + + + +
oOpallileHue 1 KpeauT
4 Craructuka + + + + + + + + +
5 Vhpasnenue puckamu |~ + + + + + + + + + +
6 YnpasneHueckuit yuer  + + + + + + + + + +
DOUHAHCOBBI

7 AHCOBBIC + + + + + + + + + + + +
BBIYMCIICHHS
8 DKOHOMUYECKHI + + + + + + + + + + + +
aHaIMu3

5.4. CooTBeTCcTBHME KOMIIETEHIUIi, JOPpMHUPYeMBbIX NPU U3YYeHHH TUCHMIIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MPHU HM3YYEHUH AUCLUIUIMHBI, M BUIOB 3aHATHHA
MpeJICTaBlIeHo B Tabnuie 5.4.
Tabnmuma 5.4 — CooTBeTcTBHE KOMIIETECHIMH, (OPMHUPYEMBIX MPH H3YUYEHUH AUCIUIUIAHBI, ¥ BHJIOB

3aHATHU
= o
Er Bunnl zanstuit
T
&)
5 DopMBbI KOHTPOJIS
= .
o ;
S ) s X 2 'S
7 = = o U @
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OIIK-2 + + + KonTpomnsnas padorta, Jlomamraee
3aganue, OTdeT 1o
WHIWBUIyaJIbHOMY 3aJaHUIO,
Ok3amen, Koncnekr
caMonoarotoBku, Onpoc Ha
3aHATHAX, Tect

OIIK-3 + + + KonTpoasHnas pabora, JlomaniHee
3aganue, OT4eT no
WHAUBUAYAILHOMY 3aJJaHUIO,
Ok3amen, Koncnekr
camonoarotroBku, Onpoc Ha
3aHATHAX, Tect

6. UnTepakTHBHBIE MeTOABI M GOPMbI OPraHU3aLMU 00yYeHUs
He npenycmorpeno PVYII.

7. JlabopaTtopHble padoThI
He npenycmorpeno PYIIL.

8. IIpakTHyeckue 3aHATUSA (CEMUHAPBHI)
HanmeHoBaHMe MPaKTUYECKUX 3aHATUH (CEeMUHApPOB) MpHUBEAEHO B Tadmume 8.1.
Tabnuua 8.1 — HaumeHoBaHME NPaKTUYECKUX 3aHATHI (CEMUHAPOB)

3 0]
2 3 =
3 = g
Z > 5
HasBanus pasnenos HanMeHOBaHHE MIPAKTUIECKUX 3aHATHH (CEMUHAPOB) & 7 S5
S S 2
X g 3
Y Q9
~ S
2 cemectp
1 DnemenTsl MUHENWHON  JleficTBUS Haja MaTpULIaMu. 1 OIIK-2,
anreOpbl: MaTPULIBI " -
e6p PHLEL, Brruncnenue onpenenurencii. 1 OITK-3
OTIpEICTTUTEIH.
OGparHas marpuiia. PerieHue MaTpuyHbIX 1
YpaBHEHUM.
Hroro 3
2 DneMeHTHI TMHEWHON  JIuHeliHble mpocTpaHCcTBa. PaHT MaTpuIibl. 1 OIIK-2,
anreOpbl: TUHEHHbIE Vrtoro 1 OIIK-3
BEKTOpPHBIE
IIPOCTPaHCTBA.
3 DrieMeHTHI TUHEHHOW  PenieHue onpeneneHHbIX CUCTEM JTUHEHHBIX 2 OIIK-2,
anreOpbl: CUCTEMBbI YpaBHEHHUH. OIIK-3
WHEWHBIX YpaBHCHUM. o
JIHe YpaBHe Perienne HeonpeaeneHHbIX CUCTEM JIMHEMHBIX 2
YpaBHEHUM.
KontponrHnas pabora 2
Hroro 6
4 DneMeHTh BEKTOPHOH  Anrebpa reoMeTpuuecKux BeKTopoB. [Ipsamas nuHus 1 OIIK-2,
anreOpsI 1 Ha TUTOCKOCTH. OIIK-3
AHAJIUTH 5
Heckoun Hroro 1
TEOMETPHH.
5 KommnnekcHele uncna 1 KomriekcHele ynciia U IEHCTBUS Hall HUMHU. 1 OIIK-2,
€ICTBUS HAJl HUMHU. -
a L HIMH KonTponsHas pabora. 1 OIIK-3
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Hroro

6 DneMEHTHI TEOPUU
MHOJKECTB.

MHuoxecTBa. Onepanuuy HaJ MHO>KECTBaMHU.
YucnoBble MHOXKECTBA.

[EEN

Hroro

OIIK-2,
OIIK-3

7 BBenenue B
MaTeMaTU4eCKUN aHaInu3

8 uddepennnansHoe
ucyucieHre QyHKuuu
OJITHOM IIEPEMEHHOU

Odynkiuu. [Ipocreitmme cBoicTBa QyHKIIHIA.
YucnoBbie U BEKTOPHBIE MTOCIIEA0BATEILHOCTH.

[Tpenen pyrkuu. HenmpepblBHOCTh PyHKIIUU.
Kiaccudukanus pa3pbiBoB (DyHKITUH.

CpaBHeHUE O€CKOHEYHO MAJIBIX U OECKOHEYHO
00bIMX (PYHKITHIA.

KontposnpHas pabora

N PR e

HUroro

Texnuka nuddepeHunpoBanns GyHKINUN CKaIIPHOTO
aprymeHTa.

[IpaBuno Jlonurans.

[Tpu3HaKKM OCTOSTHCTBA U MOHOTOHHOCTH (DYHKIIMH.
OkcrpemyMbl. Hanbosbive 1 HauMeHbIIUE 3HAYCHUS
(GYHKIMM HAa 3aMKHYTOM MHOXECTBE.

[Tpon3BoHbBIE BHICIINX MOPSAAKOB (DYHKIIUI
ckaisipHoro aprymenra. @opmyia Teiutopa.
BeinmykinocTs ¥ BOTHYTOCTb Ipaduka GyHKuu. Touka
neperuda

HccnenoBanue GyHKIUI U OCTpOEHUE IPaUKOB.

KontponpHas pabora

HUrtoro

OIIK-2,
OIIK-3

OIIK-2,
OIIK-3

9 MuddepenunansHoe
ucurciaeHne QyHKIuu
MHOTHX NepEeMEHHBIX

Juddepenunpopanue GyHKIUNH MHOTUX apTyMEHTOB.
IIpou3BoaHAas O HAIIPABJICHUIO.

N O = -

OkcrpeMyMbl. HanbomnpIye 1 HauMEHbIINe 3HaUSHHS
(GYHKIIMM Ha 3aMKHYTOM MHOXECTBE.

N

KonTponbhas paboTa

HUrtoro

OIIK-2,
OIIK-3

10 UnTerpanbHoe
ucurciaeHne QyHKIuu
OJITHOM IIEPEMEHHBIX

HpI/IeMLI HaxO0XJICHUS HCONIPECACIICHHOTO NHTETpajia.

Brlunciienne onpenesieHHOro HHTerpania.
Brruncnenne mionianei miockux Guryp.

N &~ O

HecoOcTBeHHBIE HHTErPaJIbl IEPBOTO POJIA.
Brrunciienre ABOMHBIX HHTErPaoOB.

N

KonTponbhas pabota

HUroro

OIIK-2,
OIIK-3

11 Yucnossle,
(yHKIMOHAJBHBIE U
CTEIICHHBIE PSAbI

Yucnossle paasl. CTeneHHbIE PsIbL.
KontponrsHnas pabora

Hroro

OIIK-2,
OIIK-3

12 OOBIKHOBEHHBIE

YPaBHeHI/IH C pasgciAromuMuCcs NCPEMCHHBIMH.

(NS 2 B = N NG 7o B =

OIIK-2,
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nuddepeHnraibHbIe Jlunelinbie ypaBHEHHUSI TIEPBOTO TOPSIIKA. YPaBHCHUS 2 OIIK-3
ypaBHEHUS bepnyim.

Jlunetinbie nuddepeHInaibHbIe YPaBHEHUS BBICIITHX 2

nopsakoB. JInHelHbIe ypaBHEHUS C IOCTOSHHBIMU

K03 UIIHCHTAMH.

KontposnpHas pabora 1

Hroro 6
Hroro 3a cemectp 52

9. CamocrosiTesibHas pabdora
Bunasl camocrosiTenbHOM paboOThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIUH TPEACTABICHBI B
tabmuue 9.1.
Tabnuma 9.1 — Buabl caMocTOATENbHOM paboThl, TPYAOEMKOCTh B (HOpMUPYEMbIe KOMIETEHIUH

3 : g
Q = g
o 2 O =
Bunnl camocrositenbHOU S 20
Hasganns paznenos 5 S0 @opMBI KOHTPOJIA
padoThI 3 S =
X (S
Y o 2
~ S
2 cemectp
1 DieMeHTHI TUHEHHON ITonroroBka k 1 OIIK-2, JloMaiiiHee 3ajianue,
anreOpsl: MaTPUILHI, MPaKTUYECKUM 3aHATHSIM, OIIK-3 KonTpomasHas pabdora,
OTIPEICTUTEIH. CceMHHapam Ornpoc Ha 3ansaTusx, Tecr,
[TpopaboTka JIEKITMOHHOTO 1 JKk3saMeH
Marepuasna
BrImtosiHeHHE TOMAITHUX 1
3aJaHui
IToaroroBka K 1
KOHTPOJIbHBIM paboTam
Htoro 4
2 DeMeHTHI JNHEHHON IToaroroBka k 1 OIIK-2, JlomaliHee 3a1aHue,
anreOpwl: TUHEIHbIE MIPAKTUYECKUM 3aHATHSM, OIIK-3 KonrtposnpHhas pabora,
BEKTOPHBIE MPOCTPAHCTBA. CEMUHApaM Ornpoc Ha 3ansATHSIX, Tecr,
K3aMeH
[IpopaboTka JIEKITMOHHOTO 1 Oxsame
Marepuana
BrlnonHeHne 1OMaIHUX 1
3aJaHuN
IToaroroBka K 1
KOHTPOJLHBIM paboTam
Htoro
3 DneMeHThI TUHEHHON IToaroroBka k 2 OIIK-2, JlomaliiHee 3agaHue,
anredpbl: CUCTEMBI [IPAKTUYECKUM 3aHATHUSIM, OIIK-3 Kontponbhas padora,
JUHENUHBIX YpaBHEHUMH. CeMHUHapam Ornpoc Ha 3ansATHsIX, Tecr,
[TpopaboTka ITeKIIMOHHOTO 2 Ok3ameH
Marepuana
BrImosiHeHHE TOMAITHUX 2
3aJaHui
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IToaroroBka k
KOHTPOJIbHBIM paboTam

Hroro

4 D1eMeHThl BEKTOPHOI
anreOpsl U
AHAJIUTUYECKOMN
TEOMETPUHU.

IloaroroBka k
MPAKTUYECKUM 3aHATHUAM,
ceMHHapam

[

CamocrosiTenpHOE
U3y4eHUe TeM (BOIIPOCOB)
TEOPETUYECKOM yacTu
Kypca

[TpopaboTKa JEeKIIMOHHOTO
marepuaia

BrinosHeHue JOMaIIHAX
3aJaHun

IloaroroBka k
KOHTPOJIBHBIM paboTam

Hrtoro

OIIK-2,
OIIK-3

Jomamnee 3aganue,
KonTpomnpHas pabdora,
Ormpoc Ha 3ansaTusx, Tecr,
DKk3aMeH

5 KoMIUIEKCHBIE Ynciaa U
NENCTBUS HAJI HUMH.

6 DneMEeHTHI TEOPUH
MHOXECTB.

IloaroroBka k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

[TpopaboTka JTeKIIMOHHOTO
Mmarepuala

BrimosHeHMEe qOMaIIHUX
3aJaHui

IToaroroBka k
KOHTPOJIbHBIM paboTam

Hroro

IloaroroBka k
MIPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

[TpopaboTKa JEeKIIMOHHOTO
marepuaia

Brimmonnnenne noManraux
3aJaHuN

HUroro

OIIK-2,
OIIK-3

OIIK-2,
OIIK-3

Jlomarinee 3agaHue,
KonrtposnpHas padora,
Omnpoc Ha 3aHATHsIX, TecT,
OKk3ameH

Jomamnee 3aganue,
KontponwsHas padora,
Ornpoc Ha 3ansaTUsIX, Tecr,
Ok3aMeH

7 BBeneunue B
MareMaTH4eCKUil aHaIu3

IloaroroBka k
MPAKTUYECKUM 3aHATHSIM,
CeMHUHapam

CaMocTosiTenbHOE
U3ydeHue TeM (BOTPOCOB)
TEOPETUYECKON YacTh

Kypca
[TpopaboTka JIeKIIMOHHOTO
marepuaia

BBIHOJIHGHI/IG JOMaAIlIHHuX
3aJaHui

OIIK-2,
OIIK-3

Jlomarinee 3ananue,
KontponwHhas pabora,
Ornpoc Ha 3aHATHSIX,
Ortuer o
WHINBUIYAIEHOMY
3amannio, Tect, Dk3aMeH
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IToaroroBka k
KOHTPOJIbHBIM paboTam

marepuaia

Utoro 14
8 MuddepennnansHoe [TonroroBka k 2 OIIK-2, JlomamiHee 3a1aHue,
HCYHCIICHHE (PYHKITMU MPAKTUYECKUM 3aHSATHUSIM, OIIK-3 KonTpomnpHas pabdora,
OJIHOW MEPEMEHHOU ceMHHapam Ornpoc Ha 3aHATHSIX,

[TpopaboTka JIEKITMOHHOTO 2 Orser no

WHIBY BHOM
Marepuasna JUBUyalIbHOMY
3amanuio, Tect, Dx3aMeH

Brinonnenue 2

WHIUBUAYAJIbHBIX 3a/1aHUuN

Brlnonnenue noManHmx 2

3aJaHui

[TonroroBka k 2

KOHTPOJILHBIM paboTam

Utoro 10
9 luddepennuanpHoe IToaroroBka K 2 OIIK-2, JlomaiHee 3aJaHMeE,
ucuucieHne QyHKIuu [IPAKTUYCCKUM 3aHATHUSM, OIIK-3 KonrtposnpHas pabora,
MHOTHUX ITEPEMEHHBIX ceMuHapaMm Omnpoc Ha 3aHsATHsX, TecT,

K3aMCH

[IpopaboTka JIEKITMOHHOTO 2 Ix3zame

Marepualna

BrimonHeHue qoManiHux 2

3alaHui

IToaroroBka k 2

KOHTPOJIbHBIM paboTam

Hroro
10 UuTerpanbpHOE ITonroroBka k 4 OIIK-2, JloMariiHee 3ajianue,
ucurcieHne QyHKIuu MPAKTUYECKUM 3aHATUSIM, OIIK-3 KontponwsHas padora,
OJTHOW MEPEMEHHBIX CeMUHapaMm Ornpoc Ha 3ansATUsIX, Tecr,

CamocTrosiTenpHOE 2 Jk3saMeH

U3y4eHue TeM (BOIPOCOB)

TEOPETUUYECKON YacTH

Kypca

[TpopaboTka JIEKITMOHHOTO 2

Marepuana

Brimonnenne 2

WHUBUYAIIbHBIX 3aJIaHUN

BrimotHeHME TOMaANTHIX 2

3aJ]laHU i

IToaroroBka k 2

KOHTPOJLHBIM paboTam

Uroro 14
11 Yucnosele, IToaroroBka k 2 OIIK-2, JlomaliHee 3agaHue,
(byHKIMOHATHHBIE U MPAKTHYECKUM 3aHATHM, OIIK-3 KontponwsHas padora,
CTETICHHBIE PSIbI ceMHHapam Onpoc Ha 3aHsTHsX, TecT,

[TpopaboTka IEeKIIMOHHOTO 2 Jx3ameH
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Brimmonnaenne nomManrgaux
3aJIaHUuN

IToaroroBka k 2
KOHTPOJIbHBIM paboTam
Uroro
12 OOBIKHOBEHHBIE IToaroroBka K 2 OIIK-2, JlomariHee 3ajaHue,
nuddepeHnraIbHbIe MPAKTUYECKUM 3aHATHSIM, OIIK-3 KonTpomnpHas pabdora,
ypaBHEHUS ceMUuHapaMm Ompoc Ha 3aHsATHsX, TecT,
CamocTosiTenbHOE 2 JKk3aMeH
H3y4YCHHE TeM (BOIIPOCOB)
TEOPETUYECKON YacTh
Kypca
[TpopaboTka JIEKIIMOHHOTO 2
Marepuana
BrImonHeHne qoManTHux 2
3aJaHun
[TonroroBka k 2
KOHTPOJIBHBIM paboTam
Htoro 10
Hroro 3a cemecTp 94
ITogroroBka u cmada 36 DK3aMeH
dK3aMEHa
Hroro 130
10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PYII.

11. PeliTuHrOBasi cucTeMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4ar0IMXCst

11.1. banjabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabnuna 11.1 — bayuibHBIE OIIEHKH JIJIS1 SIEMEHTOB KOHTPOJIS

CornacoeaHa Ha noptane N2 35479

o . MaxkcuManbHBIN
. MaxkcumaTbHBIT MaxkcumatbHBIT
DneMeHThI y4eOHOM OaJi 3a epuo Bcero 3a
6amt Ha 1-yto KT ¢ Gann 3a nepuon
JesITeTbHOCTH mexay 2KT u Ha cemMecTp
Hauaia cemectpa Mexnay 1KT u 2KT
KOHEI[ CeMecTpa
2 cemecTp
Koncnekr 5 5
CaMOTIOATOTOBKH
KonTponbHas pabota 15 10 15 40
Ornpoc Ha 3aHATHAX 5 5 5 15
Otuer no 10 10
WHIUBUTYATEHOMY
3a/1aHUIO
Hroro makcumym 3a 20 20 30 70
nepuoa
DK3aMeH 30
Hapacraromum nrorom 20 40 70 100
13



11.2. IlepecyeT 0aJ1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6amIoOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpeCTaBIeH B Tadmuie 11.2.
Tabmuma 11.2 — IlepecueT 6ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

banibl Ha 1aTy KOHTPOJIBHON TOUKH OrneHka

> 90% ot MakcuManbHOU cyMMBI OatoB Ha aaty KT 5)

Ot 70% 1o 89% ot makcuMaabHO# cymMmMbl O6aiioB Ha naty KT

4
Ot 60% 1o 69% oT MakcuMaabHON CyMMBI Oai10B Ha aary KT 3
2

< 60% ot MakcuManbHOU cyMMBI O6astoB Ha aaty KT

11.3. IlepecyeT cymMMbI 02J1JI0B B TPAAULIMOHHYIO M MEKIYHAPOJAHYIO OLIEHKY
[lepecueT cymmbl 6a/IJIOB B TPAAULIMOHHYIO U MEXIYHAPOJHYIO OLEHKY MpEACTaBIeH B TaOnuIEe
11.3.
Tabmuna 11.3 — I[lepecuer cymmbl OaIoB B TPATUITMOHHYIO M MEXITYHAPOIHYIO OLICHKY

Wrorosasi cymma 6aiiios,

Onenxka (I'OC) YUHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

IK3aMEH

5 (oTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenp xoporiio)

4 (xopo1o) (3a4TeHO) 75-84 C (xoporo)
70-74
65 69 D (ynoBieTBOpUTENBHO)

3 (yAOBIETBOPHUTEIIBHO) (3a4TEHO) 60 - 64 E (HoCpexcTaeiio)
2 (HeynOBIIETBOPHTEIHHO) (HE Huxe 60 6anos F (HeynoBieTBOPUTEIHHO)

3aYTEHO)

12. YuyeOHO-MeTOAMYeCcKOE U MH(OPMALIMOHHOE 0O0ecnieYeHrne TUCHUIINHBI

12.1. OcHoBHasi auTeparypa

1. Marematuka s TyMaHHUTapHBIX, OKOJOTHYECKMX W  SKOHOMHUKO-IOPUIMYECKHIX
crneranpHocteii. Yacts 1: Yuebnoe nocobue / Marasunuukos JI. M., Illesenes 1O. I1. - 2007. 260 c.
(manHOE TOCOOME pPEKOMEHJOBAHO I MPAKTHYECKOM M CaMOCTOSTEIbHONW pPabOThI CTYICHTOB)
[DnexTpoHHbIi pecypc] - Pexum nmoctyma: https://edu.tusur.ru/publications/7783 (nmata oOparieHus:
29.06.2018).

2. Marematuka A TYMAHMTApHBIX,  OKOJNOTHYECKUX U IKOHOMHUKO-FOPUIUYECKUX
cnenranpHocTe. Yacte 2: Yuedbnoe mocoone / Marasunaukos JI. U., Illesenes 1O. I1. - 2007. 244 c.
(manHOE TOCOOME PEKOMEHIOBAHO JJIsl TMPAKTHYECKOH M CaMOCTOSTENbHOW pPabOThl CTYJICHTOB)
[DnexTponHbIii pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/7830 (mara oOpamieHus:
29.06.2018).

12.2. lonosiHUTEJbHAS JJUTEPATYPA

1. duddepenunansHoe ucuucienue: YuebHoe nocodbue / MarasunuukoB JI. ., MarazuHHukoB
A. JI. - 2007. 191 c. (mnaHHOE MOCOOME PEKOMEHIOBAHO ISl MPAKTUUECKOM U CAMOCTOSITEIbHON PadOTHI
CTYIICHTOB) [DnexTponHbIit pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/2246 (nmara
obpamenus: 29.06.2018).

2. WuterpanpHoe ucuncnenne u auddepeHnuanbaeie ypaBHeHH: Y4yeOHoe nocodue / Enpiios
A. A, EmpmoBa T. A. - 2003. 235 c. (mamHoe mocoOHWe pPEKOMEHJOBAHO IS TPAKTUYECKOW U
CaMOCTOSTEIbHOW  pabOThl  CTYJEHTOB) [OnexkTponnbrit  pecypc] - Pexum goctyma:
https://edu.tusur.ru/publications/2259 (nara obpamenus: 29.06.2018).

3. Bricmas maremarnka III. DyHKIMKM KOMIUIEKCHOTO TepeMeHHOTro. Psmpl. MHTEerpambHbie
npeoOpasoBanusi: YueOHoe mocobue / MarasunnukoB JI. M. - 2012. 206 c. (manHOe mocoOue
PEKOMEH/IOBAHO ISl TPAKTUUYECKON U CaMOCTOSATEILHON paObOThI CTYNEHTOB)  [DJIEKTPOHHBIN pecypc] -
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Pexxum noctyna: https://edu.tusur.ru/publications/2258 (nara obpamenus: 29.06.2018).

4. Jluneiinas anrebpa: YueOoHoe mocoowue / I'punmmmon M. D. - 2012. 101 c. (manHoe mocobue
PEKOMEHIOBAHO JUIS MPAKTHUECKON U CAMOCTOSATENBHOM pabOTHI CTYICHTOB) [ DIEKTPOHHBIHN pecypc] -
Pexxum moctyma: https://edu.tusur.ru/publications/2278 (nara oopamenus: 29.06.2018).

12.3. YueOHO-MeTOAUYECKHE MOCOOU

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeToAuYecKHe MOCoOus

1. TIlpaktukym no auddepeHunaibHOMy UCUUCIEHUIO: YueOHoe mocobue / Mara3uHHUKOB A.
JI.,  Marasunnukos JI. M. - 2017. 211 c¢. [DnekrponsHsli pecypc] - Pexum pgocryna:
https://edu.tusur.ru/publications/7085 (mara o6pamenus: 29.06.2018).

2. IlpakTukyM™m [0 MHTErpajJbHOMY MCUHCICHUIO U NuddepeHnanbHbpIM ypaBHEHUSIM: YueOHoe
nocobue / EnpioB A. A., EmpmoBa T. A. - 2005. 204 c. [DnekrpoHHbiii pecypc] - Pexxum mocryma:
https://edu.tusur.ru/publications/39 (nara o6pamenus: 29.06.2018).

3. Ilpaktukym 10 Teopud (YHKIMH KOMIUIGKCHOTO TIEPEMEHHOTO, TEOPUU  PSJIOB,
OTIEPalIMOHHOMY HMCYHUCIICHHIO: Y4ueOHo-MeToanueckoe mocooue / EnpiioB A. A., EnsioBa T. A. - 2018.
194 c¢. [DOnekrponnsii pecypc] - Pexum pgocryma: https://edu.tusur.ru/publications/7377 (nara
obpamienus: 29.06.2018).

4. Beicmas maremaruka I. IlpakTukym mo JTUHEHHOW anreOpe W aHAIMTHYECKOW T'€OMETPHH:
YueOHoe mocodbue / MarazunnukoB JI. 1., Marasunnukosa A. JI. - 2007. 162 c. [OnekrpoHHbIH pecypce] -
Pexxum noctyna: https://edu.tusur.ru/publications/37 (nara obpamenus: 29.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE TOCOOMSI 1JIs1 JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMHU 310POBbSI U
UHBAJH/I0B

Y4eOHO-MEeTOqMUECKe MaTeprabl sl CAaMOCTOSATEIbHOW M ayIuTOPHON pabOThl 00YJarOIIXCS
U3 YKCIIA JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/J0POBbSl M MHBAJIUIOB MPEIOCTABISAIOTCS B (hopMax,
aIaTHPOBAHHBIX K OTPAaHUMYCHHUSM UX 37I0POBbsSI M BOCHIPUATHS HH(DOpMAIIHH.

JI1s1 1ML ¢ HAapyLIeHUSIMM 3PeHust:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

- B [Ie4aTHON (hopMe YBETUUYEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

— B reyaTHou opme.

JL1s1 IM1 ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmnapara:

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

- B Mie4aTHoO (opme.

12.4. TIpodeccnonanbHbie 0a3bl JAHHBIX M HHPOPMAILMOHHBIE CIIPABOYHbIC CHCTEMBI
https://elibrary.ru/

13. MaTepuajibHO-TeXHHYeCKOe o0ecnedeHHe TUCHUILIAHBI U TPpedyeMoe MporpaMMHoe
odecreyeHue

13.1. O6uue TpedoBaHNS K MATEPHATbHO-TEXHMUYECKOMY M NMPOrPAMMHOMY o0ecredeHn 0
AMCHMILINHBI

13.1.1. MarepuaJIbHO-TeXHHYECKOE M IPOrpaMMHOe obecredeHue VIl JTeKINOHHBIX 3aHATHI
21.]'[5[ IMPOBCACHUA 3aHATHHN JICKOHMOHHOT'O THIIA, T'PYIIIOBBIX U WHAWBUAYAJIBHBIX KOHCYJII)TaL[I/II\/'I,
TEKYHIETO KOHTPOJA U HpOMG)KyTO‘IHOﬁ aTTCCTAllMU HCIIOJIB3YCTCA yqe6Ha${ AyaAuToOpHrsa C KOJIHUYCCTBOM
MOCAOYHBIX MECT He MeHee 22-24, 000opynoBaHHas JTOCKOM M CTaHAApTHON yueOHOM Mebenbio. MMeroTcs
JIEMOHCTPAIIMOHHOE O000OpyI0BaHWE M Y4eOHO-HAIVISAHBIE TOCOOUS, 00ECIeUnBAIOIINE TEMaTHYECKUE
WUTIOCTPALUH 110 JICKIIHOHHBIM pa3zeaM JUCLIUIUINHBL

13.1.2. MarepuaJIbHO-TeXHHYECKOE H IPOrPpaMMHOe o0ecriedeHue I NPAKTHYEeCKUX 3aHATHI
YueOHas ayquTopus
yueOHasi aynuTOpHsl Uil NPOBEACHUS 3aHATUN JIEKIIMOHHOTO THUIA, y4yeOHas ayTuTopus Ajs
MMPOBCACHUA 3aHATUHN MPAKTHUYCCKOT'0 TUIIa, TIOMCIHICHUC IJIA IMTPOBCACHUA I'PYHIIOBBIX U HHAWBUAYAJIbHBIX
KOHCYJIbTAllUi, IOMELIEHHE AJIs IPOBEACHUS TEKYIIETO KOHTPOJIS M IPOMEKYTOUHOH aTTecTaluu
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634045, Tomckas obmacts, T. Tomck, yn. KpacHoapmeiickast, 1. 146, 303 ayg.
Onucanue uMerouierocs 000py10BaHuU:

- Kommuiekt ciennanu3upoBanHoi yueOHON Mebenu;

- PaGouee mecTo mpenogaBares.

[TporpammHuoe obecrieueHne He TpedyeTcs.

13.1.3. MarepuaJibHO-TeXHHYeCKOe M IPOrPaMMHoOe obecredeHue IS CaMOCTOSTeJIbHOI padoThl
Jlist caMOoCTOSTENNbHON paboThl MCTONB3YIOTCS y4eOHBIC ayTUTOPUU (KOMITBIOTEPHBIC KIIACChI),
PacCIOJIOKEHHBIC TI0 aJIpecaM:
- 634050, Tomckast o6macTp, . Tomck, Jlennna mpocriekT, a. 40, 233 ay.;
- 634045, Tomckas obmacTs, I. ToMck, yi. Kpacnoapmeiickas, a. 146, 201 ayg.;
- 634034, Tomckast o6nacTh, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas o6aacTs, I. ToMmck, Bepmmanna ynuna, 1. 74, 207 ayn.

CocrtaB 000pyIOBaHUS:

- yaeOHast MmeOeb;

- komneroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81Tw. - 5 mit.;

- KOMIIBIOTEPHI MOJKIIOUYEeHBI K ceTh «HTepHeT» M 00eCHedMBarOT JOCTYI B JJIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

[TepedeHp MporpaMMHOTO 00ECTICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajbHO-TeXHHYeCKOe o0ecniedeHre TUCIUIITUHBI IS JIUI C OTPAHUYeHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBoeHMe NUCHUIUIMHBI JIMIAMU C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbS U WHBAJIHMJIaMU
OCYILECTBIIAETCS C UCTOIb30BaHUEM CPEACTB 00yUeHHs OOIIEro U CHEeHUaIbHOIO Ha3HAUCHHS.

[Tpu 3aHATHAX € OOy4YaIOIIMMHUCS € HAPYLIEHMSAMM CJIyXa IPEIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCHUJIMBAIOLIEH anmaparypbl, MYIbTUMEAUMHBIX CPEACTB W JPYIMX TEXHMUYECKHX CPEICTB
npuema/nepenaun yueOHOM MHQpopMalMM B JAOCTYIMHBIX (opMax, MOOMIBHOM CHUCTEMBI MPENOAABAHUS
Ui 00y4aroIMXCs C MHBAIWIHOCTBIO, MOPTATUBHOW MHIYKIIMOHHON CHUCTEMBl. YueOHas ayluTopus, B
KOTOpPOW 3aHMMAIOTCSl OOy4aroIlMecss C HapylIeHHEM CilyXa, 00OpylOBaHAa KOMIIBIOTEPHOM TEXHUKOH,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, MIEKTPOHHOMN JOCKON, MYIIBTUMEIUWHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO HUCII0JIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHIX BO3MOXKHOCTH IPOCMOTPA yIaJeHHBIX 00bEKTOB (HapuMep, TEKCTa
Ha JIOCKE WM ClIaiifia Ha SKpaHe) IpU MOMOIIY BUACOYBEINYUTENEH 7151 KOM(DOPTHOrO MPOCMOTPA.

[lpu 3aHATHAX C OOyYalOUIMMHCA € HAPYLIEHHSIMH ONOPHO-ABMIaTeJbHOI0 amnmapara
UCIIONIB3YIOTCSl alIbTepHAaTHBHBIE YCTpPOMCTBa BBOAAa HMH(OpPMAUu U JApyrue TEXHUYECKHE Cpe/IcTBa
npuema/mepenadu ydeOHOW MH(pOpPMALUU B JOCTYIMHBIX (OopMax, MOOMIBHOM cHCTEeMBbl OOydeHUs i
JIOZIEN ¢ MHBAJIMHOCTBIO.

14. OlleHO‘lHl)Ie MaTrepvajJabl  METOAUICCKUEC PEKOMECHAAUH M0 OPraHU3allui U3yYCHUA
AUCHUIIIMHBbI

14.1. Coaep:xkanue OLEHOYHBIX MATEPHAJTIOB U METOAUYECKHE PEKOMEH AU
Jlnst ouileHKH cTeneHu chOpMUPOBAHHOCTH U YPOBHS OCBOEHUS 3aKPETUICHHBIX 33 JUCIUTUTMHON
KOMIIETEHITUH UCTIONIb3YIOTCS OIICHOYHBIE MaTepralibl B COCTABE:!

14.1.1. TecToBBIE 3a1aHUA
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Hansr marpunst A pasmepa (5 x 2) u B pasmepa (n x 1). 5

[Tpu xakux 3HaYeHusX N cymectByeT Marpuua C = A-B? 3
2
1

2.
Jlana cucrema 1
32(:1 +Ig = 5,
-r1+3719=-5 Her

Mo:xHO i Hen3BeCTHOE X 5 Haitn 1o hopmyinam Kpamepa? Ecnu Henb34,

TO BBIOCpHUTE OTBET HeT. Ecim 1a, TO 0TBETOM BRIOCpHTE 2

COOTBETCTBYIOIIEE 3HAUCHNE X 5.
3

3.

Bri0epuTe HEBBIPOKICHHYIO MAaTPHILY:

(37

[50)

(o)

(0 7)

4.
Bpiuncnuth onpeaeauTens 0
5 0 0
-1 2 0 6
7 -3 -1
—10
—2
5.

UssecrHO, uTo BhinOAHsIeTCst yesoeue (a,b) = 0. Torga

aub KoJuinHeapnble BeKTOPDLI

aub OpPTOrOHAJIBHBIE BEKTOPLL

YroJ Mex1y BekTopamu a u b papen 45°

yroa Mex1y sekropamu a u b pagen 180°

6.

Ha otpeske [1;6] 3anana ¢pynkuus, rpaguk KOTOpoil mpuBeAeH Ha
pHUCYHKe. YKaXXHUTE aHAUTHYECKOE 3aJIaHKe 3TOW (PYHKIIHH.

T+0
1<x<4

3, 4<x<6

45
AL PP
y= 3
3 4<r<6
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Yy S T 2, 1<z<4
i e R A S 771 3. 4<z<6
R
I e e iy B
| | | | |
9 L — I— - 4 _ 1 _ 4+
| | | | | |
R N 2
l-——-1—=1—a-7-r —a%, lsw<d
R N T )=
L 3, 4<x<6
0 1 2 3 4 5 6¢°
7.
Hatinute yrnoBoit KoaQQHUIMEHT IPsSMOIi, eCiIi U3BECTHO €€ o0Iee
ypaBHEHHE: 4
3y-4r+6=0.
4
3
3
4
1
4
8.
2
VKa)KHTE HPeJIeibl, B KOTOPBIX IIPUCYTCTBYET HEONPEAEAEHHOCTh Y r-r+1
0 x—0 3’,'3
I e —et
1
z—4 12 - 16
5x%2+3
z—o0 3 — 2
. x2+2x-2
lim

9.

Vkaxure QpyHKIUH, OeCKOHEeYHO Oobime rpu X — 0

f(z) =32%+ 22

f(x) =sinx

10.

Vkaxute QyHKInH, 6eCKOHEYHO Masbie pu X —+ 0

fx) = —

et -1
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f(2) = ——

252 + 1

f(x)=3z%+2zx

f(x)=2+e"

11.
Hana dyukus y = 3zt — 5. Haittu y” B Touke = = -1 '12
-8
36
12.
Kakoe npaBuiio mpUMEHIIIN PU BHIYUCICHUY CIICTYIOIIETO Mpeea; TTpaBHIIO TpeyronbHIKa
2 _ _ 2 _ _ /
lim i hel = lim (32% - 3z - 6) ? IIpaBuno Jlonurans
-2 4 — [L‘Q x—2 (4 — [172)'
[IpaBuno OypaBumka
IIpaBuno Kpamepa
13.
YcTaHOBUTE COOTBETCTBHE MEXKITYy HHTETPAIaMH U X HA3BAHUSIMH:
a) Heonpenenennsrii unterpan; 0) OnpeaeneHHbld HHTETpad;
B) /[BoiiHoM nHTEeTpai; r) HecoOCTBeHHBIN HHTETPAJ IEPBOTO POJIA. 1-6, 2-a, 3-8, 4-1
1. [ cos 3z dx
0
1-a, 2-1, 3-6, 4-B
dx
2. [ ﬁ
5 +5r +6
3. f j e’ sinydrdy, D — miockasa 0d1acTh
D 1-0, 2-a, 3-1, 4-B
+oo 2
4. T
f 22 +4 da
1
1-a, 2-0, 3-B, 4-1

14.

[Ipumennte Gpopmyny Hetorona-JleliOHuIIa 11 OTIpEIEIEHHOTO
MHTETpana

2
f(23:+ Ddz=(2*>+z)[f=...
i

(17 +1)— (27 +2)

(22+2)—(17 +1)

2242417 +1

MOoXHO OACTABIATH NPEIENbI
WHTETPUPOBAHUS JTFOOBIM

crocoOoM
15.
Oomee perienre auddepeHInaIbHOr0 YypaBHEHUS y=-e7+Cz+Cs
ym =e®
UMeeT BUJI: y=e*+Ci12%2+ Cox +Cs

2

y=-e*+C1 5 +Cor+C3
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y=e?*+Cizx
16.
SBastercst i pyHKIUS ¥ = x° + 2x + 3 penreHremMm
Ha, sBiseTcst o0muM pereHrneM
nrddepeHInaNI HOTO YpaBHEHUS
nill r_ ?
y'+y' =20 Ja, sBisieTCsl 4aCTHBIM peIleHHEM
Her, He sBnsetcs
Hert, ¢pynkuun takoro Bua He
MOTYT OBITh PELICHHEM
TG hepeHITnaTbHOTO YpaBHEHUS
17.
Cpenu mpuBEAEHHBIX PSIOB YKAXKUTE YHCIOBOH Psift i 1
n?
n=11
o &P
ﬂ; n+l
io: (_l)nrﬁn
n=1 (Q'YI)'
*io ieﬁ‘in?rrr:
k=-co ﬁ(r")"n‘ - l)
18.
Cpenu mpuBeICHHBIX PAIOB YKaXKUTE CTEIICHHOU PAJI i (z+2)2
n=0 2n
i (x+2)
n=0 n
i (n+2)*
n=0 2n
g
n=0 n
19.
Hano koMmiuiekcHoe yuesio ¢ = 4 + 7i. 7
Haiitn BemecTBeHHYI0 4acTh 3TOTO YHCIIA. 4
i
11
20
Breraueants a + b, eciin a =2 + 31, a b=4 - 2i. 6+
6+ 51
8+ 6L
6—5i

14.1.2. Jx3aMeHallMOHHBIE BONIPOCHI

1. Marpurnel pasmepa mX n. TpameneugaiabHble, KBaJIpaTHBIE, CAMMETPUYHBIC, TPEYTOJIbHBIC,
JMaroHajJbHbIe, €MMHUYHBIE MaTpUllbl. Onepaluy HaJl MaTpULIAMH.

2. Onpenenurens mnopsaka n. BeluuciaeHue omnpenenurened mnopsaka 2, Topsaka 3,
onpenenuTesied TpeyroabHbiX Marpull. CBoiicTBa onpenenurteneil. Boruncnenue onpeaenurens mnopsjaka
N METOJIOM Pa3JIOKEHHUSI 110 JIIEMEHTaM CTPOKH (CTOJIONaA).

3. OOparnast Matpuiia. MarpuyHble ypaBHEHHUSI.

CornacosaHa Ha noprane Ne 35479 20



4. JluHeliHblE TPOCTPAHCTBA, MOANPOCTpaHCTBAa. IlpuMepsl JMHEHHBIX IPOCTPAHCTB.
Apudmerndeckue nmpocTpancTBa. JIMHEHHO 3aBHCUMbIE/HE3aBUCUMBIE CHCTEMBI BEKTOPOB.

5. Pa3MepHOCTH JMHEMHBIX MPOCTPAHCTB. ba3uc n-MepHOro JMHEHHOIO MPOCTPAHCTBA.
Koopaunarsl BekTopa B JMHEHHOM npocTpaHcTBe. CBeeHuE onepanuii HaJ BEKTOpaMH K ONepalusaM Hajl
UX KOOpAMHATAMHU.

6. MuHOp mopsaka m MpsSMOYTOJIbHOW MaTpuilel A. Panr mMarpuiibl, 6a3ucHbIil MUHOpP, Oa3UCHBIC
CTPOKH U CTOJIOIBI MaTpullbl. Teopema o 6a3MCHOM MUHOpE, €€ IPUMEHEHUE.

7. CucTembl JTUHEWHBIX alreOpanyecKuX YpaBHEHHUM. 3alUCh CHUCTEMBbI B MaTpuyHON Gdopme.
[Tonstue pemenus cuctembl. COBMECTHBIE, HECOBMECTHBIE, OIIPEIETICHHBIE U HEOIIPEEIIEHHbBIE CHCTEMBI.
CoBMECTHOCTD IIPOM3BOJIBHOM CHCTEMBI JIMHEWHBIX ypaBHEHMH. Kak BBIICHUTB, UTO CHCTEMA SBIIACTCSA
OIIpEIETICHHON WIIM HEONpeaAeIeHHON?

8. XapaKkTepuCTHKA U PELIECHUE ONPENEIEHHBIX CUCTEM.

9. XapakTepucTHKa U pelieHne HEOIPEIEIEHHBIX CUCTEM.

10. IlpaBas nekapToBa cHCTEMa KOOPIAMHAT HA IUIOCKOCTH, B MPOCTpaHCTBE. [eomeTpuyeckuit
BEKTOp, €ro KOOpAMHAThL. Paauyc-BEKTOp TOYKM, KoOpauHaThl Touku. Opt Bekropa. Hampasmnstomiue
KOCHHYCBI BEKTODA.

11. PaBHble BekTOphl. Kak mocTpouTh CBOOOIHBIA BEKTOp a, MPUHSB 32 €r0 HAYAJIO TOYKY A?
Onepanuu ClI0K€HUS TEOMETPUUECKUX BEKTOPOB U YMHOKEHHUS T€OMETPUUECKOT0 BEKTOPA Ha YUCIIO.

Kak HaliTu KoOpuHAaThl CEpEeINHbI OTPE3KA, €CJIM U3BECTHBI KOOPJMHATHI €r0 KOHIIOB?

12. CkanspHO€ IpPOU3BEIECHUE T'€OMETPUYECKUX BEKTOPOB, €r0 BBIUMCICHHE M €r0 CBOMICTBA.
[IpuMmeHeHne CKaIsIpHOTO MPOU3BEACHHUS.

13. KpuBsle Ha miockoctu. Kakue reomerpuueckue o0passl Ha IMIIOCKOCTHU OIpeeIisieT ypaBHEHUE
F(x, y) = 0? Ha3oBure kpuBbie, koTopble Bam W3BECTHBI U 3aIIUIINTE UX YPABHEHUS.

14. YpaBHeHus npsAMON Ha IUIOCKOCTH B JEKAapTOBOM cucTeme koopauHar. HenosHble ypaBHEHHs
npsiMbIx. OCOOEHHOCTH PaCIOI0KEHUSI IPSIMBIX, 3a/1aHHBIX HENIOJHBIMU YPABHEHUSIMHU.

15. Ionstue pynkuuu. 4 xknacca pyHkuuid. O6macTh onpeaeneHus U 00NIacTh 3HAYCHUM PYHKIIUN
ISl pa3NTUYHBIX KiaccoB (pyHkuuu. [Tonstue rpaduka GyHKIuu.

16. OxkpectHocTH KoHeuHOM Touku X0 B R. OxpecTHocTH OeckOoHEUHO yAan€éHHOM Touku B R.
OKpecTHOCTH KOHEYHOU U OeCKOHEeUHO yaanéHHo# Touek B R2, R3. [IpenenpHble TOUKH MHOXKECTBA.

17. UYwuciaoBble W BEKTOpPHbIE IOCIIEAOBaTeNbHOCTH (mpuBeauTe mnpumepsl). Ilpenen
MIOCJIEZIOBATEILHOCTH.

18. IIpenen ckansipHOM (PYHKIMM CKaJSPHOTO apryMeHTa:, MPOU3BEACHUS U YaCTHOTO (PYHKIUIL.
HenpeprIBHOCTD CIOKHON (QYHKIIMH.

19. beckoHeuHo Manble U OeckoHeyHO Oonbiune QyHKOUHU. [IpuMepbl OECKOHEYHO MajblX H
OeCKOHEYHO 00MbIIMX (PYHKIIMI B KOHEUHON U OECKOHEUHO ynanéHHON Toukax. CBs3b OECKOHEYHO MaJoi
1 0eCKOHEUHO OObIION (QYHKIUI.

20. KauecTBeHHOE€ M KOJWYECTBEHHOE CPAaBHEHHE OCCKOHEYHO MaJbIX U OECKOHEYHO OOJIBIINX
¢byHKIMI. DKBUBaJIEHTHbIE OECKOHEUHO Majible QYHKIUH.

21. lucddepennupyemsie pynkumu. [Iponssoanas marpuna u nuddepennuann.

22. CrpoeHue nOpoM3BOAHON Marpuubl U JuddepeHrana, yciaoBus auphepeHIupyeMocTu
GyHKIMM B ciayyasx: cKaJlsgpHas (YHKLIHS CKaJsipHOTO apryMeHTa, CKaysgpHas (YHKIHS BEKTOPHOTO
apryMeHTa, BeKTOpHask (PyHKIUS CKAJIPHOTO apryMeHTa, BEKTOpPHAsA ()YHKILIMSI BEKTOPHOTO apryMeHTa.

23. [Ipou3BonHas MO HapaBJIEeHUIO. I paueHT.

24. T'eoMeTpUUECKUI U MEXaHUUYECKUN cMbIc npousBogHoi. dopmyna Telinopa, e€ npumMeHeHNe
B MPUOIMKEHHBIX BBIUMCICHUSX.

25. IlpaBuno Jlonurans.

26. Bospacraromue, yoObiBaronue (MOHOTOHHbIE) (PyHKUIMHU. YciI0BHsI yObIBaHHS/BO3pacTaHUS
(byHKIMH, CBS3aHHBIE C TPOU3BOIHOM.

27. OkcTpeMyMbl QYHKIUH.

28. Touku nepern6a rpaduka QyHKIHH. YCIOBUS BRITYKJIOCTH BHU3 (BBEpX) rpaduka GyHKIMH.

29. IlepooOpa3nas. Heonpenenéunplil nurerpai. CBolicTBa HeONpeIeaEHHOIO HHTErpaa.

30. IpoGHo-panrioHanbHas (QyHKIMA, 3JIeMEHTapHble apoOu. MHTerpupoBaHHe parMoOHATbHBIX
npobei.

31. Omnpenenénnbiii uHTerpan. CaolicTBa ompenenéHHoro uHrerpana. Popmyna Herorona-
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JleiibHuna. Berancnenue miomaneit Guryp B 1€KapTOBBIX KOOPIAMHATAX

32. ®opMyna UHTETPUPOBAHUS IO YACTSIM ISl HEOMPENEIEHHOTO U ONPEeIEHHOTO NHTETPaIoB.
3aMeHa IEPEMEHHBIX B ONPENECIEHHOM UHTETpaIE.

33. BblunciieHHEe ABOMHOTO WHTErpaja B JCKAPTOBOM CHUCTEME KOOpAMHAT. [eoMeTrpuueckuil
CMBICJI IBOMHOIO UHTETpaJa.

34. JudbdepeHunanbHple ypaBHEHUS C  Pa3lCAIOMMUMKCS TEepeMeHHbIMHU. JIMHEIHBIC
muddepeHnnaIbHbIe ypaBHEHHS.

35. Juddepennmanbtble ypaBHEHUS BBICIIUX MOPSAKOB, JOMYCKAIOIINE MOHIKEHUE TOPSAKA.

36. Teopema 0 BHJIE OOIIETO PEMICHHUS TMHEHHOTO OHOPOJHOTO MU (HEPEHIINATBFHOTO YPaBHEHHS.

37. TeopemMa 0 CTpPYyKType OOLIEro peueHus JUHEHWHOro HEOAHOPOAHOro AuddepeHInanTbHOro
YpaBHEHHSI.

38. Haxoxxnenue peuieHusi JTUHEHHOrO OAHOPOAHOTO JuddepeHIaTbHOT0 ypaBHEHUS C
MOCTOSIHHBIMU KO3(PHUIIMEHTaAMH.

39. PemieHue JIMHEHHOrO HEOAHOPOAHOTO AUQPQPEpEeHIINATHHOTO ypPaBHEHUS C IOCTOSHHBIMU
k03¢ (UIIEeHTaMH ¢ TPAaBOIl YaCcThIO CHEIMAIBHOTO BUIA.

40. YucnoBsie psaapl. CXOIUMOCTh YHCIOBBIX PSAOB. AOCONIOTHAS M YCIOBHAs CXOIUMOCTH
YHCJIOBBIX PSAJIOB.

41. Ilpu3Haku CpaBHEHUS YHCIOBBIX PSJIOB.

42. 3nakouepenyrommecs psiabl. [Ipusnak JleliOHMIIa CXOMUMOCTH 3HAKOUEPEIYIOLIMXCS PSIIOB.

43. OynkuuoHanbHbIN paf. Ob6nacte cxoqumoctu. OnpeneseHrne paBHOMEPHON CXOAUMOCTH.

44. Crenennoit psaa. Teopema Abens. Pan Teiinopa.

14.1.3. Tembl HHAUBUAYAJIBHBIX 3a1aHUI
OO61mas cxeMa Mccle0BaHus U MOCTPoeHus rpaduka GpyHKIuu.
Brrunciienue uHTErpanos.

14.1.4. TeMbI JOMALITHUX 3aXaAHUH

1.JleiicTBUS HAJ MaTPULIAMH.

2.Beruncnenue onpeaennuTeNei.

3.06parHas matpuna. Perenne MaTpuYHbIX ypaBHEHHUH.

4.JIuneliHble mpocTpaHCcTBa. PaHT MaTpuLibl.

5.PeleHne onpeneneHHbIX CUCTEM JTMHENHBIX YPaBHEHUM.

6.Pemennie HeonpeaeNeHHHBIX CUCTEM JIMHEWHBIX YpaBHEHUI.

7.AnreGpa reoMeTpUYECKUX BEKTOPOB.

8.Ilpsimast TMHUS HA MJIOCKOCTH.

9.KoMmnekcHble yncia v JEHCTBUS HaJl HUMU.

10.MuoxectBa. Onepanuu HajJ MHOKeCTBaMU. YUCIIOBbIE MHOKECTBA.

11.®ynkuuu. [Ipocreiimue cBoiicTBa GyHKIUI.

12.YucnoBble ¥ BEKTOPHBIE MTOCIIEI0BATEIHLHOCTH.

13.IIpenen ¢pynkuuu. HempepsiBHOCTh (hyHKIMU. Kitaccuduxanus pa3pblBOB QyHKIUH.

14.CpaBHeHMEe OECKOHEYHO MaNbIX U OECKOHEUHO OONbIINX (DYHKIIHIL.

15.AcumnToTsl rpaduka QyHKIHH.

16.Texuuka nuddepeHumrpoBanus PyHKIUN CKaISIPHOTO apryMeHTa.

17 I1paBuno Jlonurans.

18.Ilpu3HaKku TOCTOSIHCTBA W MOHOTOHHOCTH (yHKIMH. OKcTpeMymbl. HauOonbume u
HaMMEHbIINE 3HaUeHHsI QYHKIIMU Ha 3aMKHYTOM MHOXECTBE.

19.I1pon3BoaHbBIE BBICIIMX MOPSAKOB (PyHKIMM cKaimsipHOTO aprymenTa. ®opmyna Teinopa.

20.BBImyKJIOCTh U BOTHYTOCTh Tpaduka ¢pyHkuuu. Touka neperuda

21.WccnenoBanue GyHKIUI U TOCTPOEHUE TPapUKOB.

22 JTuddepennmpoBanne GyHKIUI MHOTUX apTyMEHTOB.

23.IIpon3BoaHas O HANPABIEHUIO.

24 .Oxctpemymbl. Hanbompime 1 HauMeHbII1e 3Ha4eHus (PyHKIIMU Ha 3aMKHYTOM MHOXECTBE.

25.1IpuemMbl HaXOXKAEHUS HEOMPEIETICHHOTO HHTErpaia.

26.Bpruncienne onpeaesieHHOro HHTerpaia. Berancinenue miomaaei miockux Guryp.

27.HecoOcTBeHHBIC HHTETPAJIBI TIEPBOTO POIA.

28.Bbiuncienue 1BOWHBIX UHTETPAJIOB.
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29.YucnoBble psjibl.

30.CteneHHbIC PAIBIL.

31.YpaBHeHuUs ¢ pa3aeNsItOUIMMUCS TIEPEMEHHBIMU.

32.JIuHeitHbIe ypaBHEHUS IEPBOTO MOPSIKA.

33.YpaBHeHus, JOMYCKAOIINE TOHMKEHUE MTOPsIIKa.

34 Jluneitnpie nuddepeHIuanbHble YPaBHEHUS BBICIIMX TOPSAKOB. JIMHEHHBIE YypaBHEHHUS C
MOCTOSTHHBIMU KO3 PHUIIMEHTaAMH.

35.YpaBHeHus ¢ MpaBOil HACThIO CIEHUAIBHOTO BUIA.

14.1.5. Tembl 0oIPOCOB HA 3aHATHAX

Marpunusl u aedcTBus Hax HuMmH. Ompenenurens mopsiaka n. MuHOp U anredpamdeckoe
nonoiHeHue. Beruncnenue onpenenuteneil. O6parHas Marpuua.

JIMHENHO 3aBUCHMBIE M JIMHEWHO HE3aBUCHMbBIE CUCTEMbBI BEKTOPOB. JIMHEHHBIE MPOCTPAHCTBA.
Apudmernueckre BEKTOPHbIE IPOCTPAHCTBA. ba3nuc 1 KOOpIUHATHI.

Panr marpunel. Teopema o 6a3ucHoM MuHope. CHCTEMBI IMHEHHBIX anreOpanyecKux ypaBHEHHMH.
Knaccudukanus cucrem. Teopema Kponekepa-Kamnemnu. Pemenne onpeneneHHbIX cucteM. MaTpudHbIi
crnoco0 pemeHus CUCTeM JIMHEHHbIX ypaBHeHmil. Meron Kpamepa m meron laycca pemenus cucrem
JMHENHBIX YpaBHEHUH. PellleHne HeonpeneneHHbIX CUCTEM.

CkasisipHO€ TPOU3BENCHHUS BEKTOPOB. YpaBHEHUS KpHUBOM Ha IUIOCKOCTU. [IpsMas nuHusA Ha
m1ockocTd. Kpusble BToporo nopsaka.

KomrnekcHbie uncna. J[elCTBUS ¢ KOMIUIEKCHBIME YUCIIaMHU B anredpandeckoi opme.

MHuoxecTBa 1 onepanuu Hajg HUMH. YucnoBble MHOecTBa. CUCTeMbl OKpecTHOCTEW B R u n-
MepHOM apudmeTraeckoM mpoctpancTse. OTHOCTOPOHHUE OKPECTHOCTH B R.

[Tonstue ¢ynkuuu. Cnoxnas u oOparHas ¢yHkuuu. Ilpemen nocnenoBarensHocTu. [Ipenen
¢bynkuuu. Teopembr o mpenenax. HempepeiBHOCTH (yHkmmu. Toukm paspeiBa ¢yHkuuu. CBoiicTBa
HenpepbIBHbIX (yHKUUH. [lepBblif U BTOpoil 3ameuarenbHble Hpelenbl M UX CleAcTBUA. beckoHeuHO
Masible U OeckoHeuHo Oombmme. CpaBHeHHE OECKOHEYHO MAallbIX M OCCKOHEYHO OOoNbIIMX (DyHKIIHH,
HOPSAA0K MaJIOCTH, MOPSIOK pocTa. [71aBHas 4acTh OECKOHEUHO MaJIOi U OECKOHEUHO 00JIbIIoN (QYHKIUY.

[Tonsitue mpousBonHoil (yHkMU. [eomeTpuueckuii, MEXaHUUYECKUII U SKOHOMUYECKUN CMBICI
npou3BogHoOM. IlpousBoaHas ciaokHOM M oOparHOM (yHkmi. [IpaBuna BeMHCIEHHS MPOU3BOAHBIX.
Tabnuna npousBoansix. duddepenunpyemas pyukuus u ee quddepenuuan. MaBapuanTHOCTh (HOPMBI
middepennnana mnepBoro mnopsaka. [IpomsBogHble BBICIIMX —MOPAAKOB. (OCHOBHBIE TEOPEMBI
muddepenunanbHoro ucuucnenus. [lpasuno Jlonutans. MOHOTOHHOCTh M TOYKU 3KCTpeMyMa (YHKITHH.
Beimmykinocte rpaduka Qynxnuu. Touku nepermdba. Acumntorsl. [lonHoe uccnenoBaHue (YHKIHMU U
nmocTpoeHue rpaduka.

[Tonsitne yactHoM mpousBogHOU. [loHATHe muddepeHnnana GyHKIUN OT MHOTHUX MEPEMEHHBIX.
I'panuent. [IpousBoanas no HanpasiaeHuto. [Ipon3BoaHbie U AU GepeHraIbl BTOporo nopaaka GyHKIHHU
JBYX HNEPEMEHHBIX. DKCTpeMyM (QYHKLUHU JABYX NepeMeHHbIX. HeoOXoauMble M J0CTaTOYHbIE YCIIOBHS
sKcTpeMyma (GYHKIMHM JABYX IepeMeHHbIX. Haumenbliee u HauOombliee 3HauyeHUs (YHKIUH JABYX
MEPEMEHHBIX B O0JIACTH.

Heonpenenennsiit unterpain. Ilpasuna unrerpuposanus. Tabnuua unterpanon. [loasenenue noa
3Hak Juddepennmana. HWurterpupoBanue 1o dYacTsAM. VIHTerpupoBaHHe MNPOCTEHIINX JPOOEi.
WuTerpupoBanue panvoHalbHBIX JpoOeil. OmnpeneneHHslii nHTerpan. ®opmyna HproTona-JleitOnuna.
3aMeHa NepeMEHHON B ONPEIEICHHOM MHTErpaje. | eoMeTpuyecKuil CMBICI ONPEAEIEHHOTO NHTErpaa.
HecoGctBennslit unrerpain 1-ro pona. /[BoitHoi nunTerpai.

Yucnosele psapl. CxomuMocTh M CymMMa psifa. AOCOMIOTHasE M YCJIOBHAs CXOIUMOCTb.
HeoOxomumoe ycnoBue cxoaumoctu. CBoicTBa abCONMIOTHO cxoasimuxces psiaoB. [pusHaku abcomoTHOM
CXOIMMOCTH. 3HaKouepenyrouecs psapl, npusHak JleiOnuna. @dyHkuuoHanbHble paasl. OOmacTb
cxonumoctu. PaBHomepHas cxomuMocts. IIpusnak Beliepmrpacca. CBolicTBa paBHOMEPHO CXOMSIIMXCS
psanoB. Crenennsle psael. Teopema AGens. Pan Teinopa. IlpunokeHue CTENEHHBIX pPAIOB K
MPUOIMKEHHOMY BBIYHMCIICHUIO 3HAYEHUH (DYHKIMI 1 HHTETrpasioB.

Huddepennnanbaple  ypaBHEHUS TEPBOTO  MOpPAAKA. YpPaBHEHHMS C  pa3AessoLIMMUCS
nepeMeHHbIMU. JInHeHbIe ypaBHeHUS. Teopust TMHEHHBIX Tu(depeHITMaTbHBIX YPAaBHEHHUH TIOPsIKA N.

14.1.6. Tembl KOHTPOJIBHBIX Pa0OT
KomiuiekcHble yncaa u I[eflCTBI/ISI Hag HUMMU.
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HeiictBus ¢ Marpuniamu. CUCTEMbI TMHEWHBIX anreOpandeckux ypaBHEHHH
BekropHast anrebpa 1 aHaIUTHYECKasi TEOMETPUSI.

Brluncnenue npon3BOIHBIX.

UucnoBele psibl.

Juddepenunanbaple ypaBHEHHS.

14.1.7. Bonipocbl Ha caMONOATOTOBKY
CBolicTBa ONpeneanuTeNs.
CaoiictBa CKasiipHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHHS BEKTOPOB.
Kpussie Broporo nopska.
CriencTBus MEPBOTro U BTOPOTO 3aMeYaTeIbHbIX MPEICIIOB.
[Tpu3HaKu cXOMMMOCTH HECOOCTBEHHOTO MHTETpajia 1-ro posa.
HuTerpupoBanue parmoHaIbHBIX APOOEH.
VYpaBHEHHUS BBICIIUX TMOPSAIKOB, TOMYCKAIONINE TOHWKCHHUE TOPSIKA.

14.2. Tpeﬁona}mﬂ K OI€HOYHBIM MaTepuajgam AJd JJUl ¢ OrpaHUYCHHBIMHA BO3MOXKHOCTAMU
310POBbS U HHBAJIMAOB
I[JISI Jan, € OrpaHUYCHHBIMHU  BO3MOXHOCTAMHU 3A0POBbSA W HHBAJIMAOB MNPCAYCMOTPCHBI
AOHNOJHUTECIIBHBIC OICHOYHBIC MAaTCpHaJIbl, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_Ie 14.
Ta@mua 14 — I[OHOJIHI/ITGJIBHI:IC Marepurajibl OUCHUBAHUA OJId JIUI C OrPpaHUYCHHBIMU BO3MOKHOCTAMHA
300POBbA 1 HHBAJIMIOB

Kareropun Buipl 10OMONMHUTENBHBIX OLIEHOUHBIX @DOopMBI KOHTPOJISL U OLIEHKH
00y4aroLuxcs MarepuasoB pe3yabTaToB 00yUEHUs

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

[IpenMy11eCTBEHHO TMCBMEHHAs
IIPOBEpKa

C napyueHusaMu
ciyxa

C napymenusimu | CobecenoBaHue 1Mo Borpocam k 3a4dety, [IpeumMyinecTBeHHO yCTHas MpoOBEpKa

3peHus OIPOC 10 TEPMUHAM (MHIMBHTyaTbHO)
C HapymeHusaMu Pemenue nucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTpPOJIbHBIE Pa0OThI, MUCbMEHHbIE  [IpenMyIiecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITENIbHbIE pabOThI, BOIIPOCHI K METOZaMH
anmapara 3a4eTy
C orpannueHussMu o TecTel, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmymiecTBEHHO IPOBEPKA
o01IeMeIMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOZaMH UCXOJ U3 COCTOSHUS
MIOKa3aHUsAM KOHTpPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl ~ 00Yy4YarolLIerocs Ha MOMEHT IPOBEPKU

14.3. MeToauueckne peKoMeHAalMH M0 OIleHOYHBIM MaTepUasIaM JJIsl JIUI ¢ OTPAHUYEHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIH/I0B

Jis Ui ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSMHU 3]I0POBbSI M WHBAJIMJOB IPEIyCMaTpUBACTCS
noctymHas popMa mperoCcTaBIeHHS 3aJaHHd OIIEHOYHBIX CPE/ICTB,  UMEHHO:

- B IleyaTHoM (opme;

- B Iie4aTHO! (hopMe C YBEIMUYSHHBIM HIPUPTOM;

- B (hOopMe NEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUS BCIYX;

- IpeOCTaBICHHE 33/1aHMsI C HCIOIBb30BaHUEM CYPIONIEPEBO/IaA.

.HI/IHaM C OrpaHM4Y€HHBIMH BO3MOXHOCTAMU 3O0POBbA W HMHBAJIWAAM YBCIWNYHWBACTCA BPEMSA Ha
MOJrOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMpOCHL. [l Takux oOydaroluxcs MpeaycMaTpuBaeTCs
nocTymHas Gpopma MpeaoCTaBICHUS OTBETOB HA 33/1aHHs, 8 UMEHHO:

- NUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

— IPE/ICTaBICHNE OTBETOB YCTHO.

[lpouenypa oueHWBaHUS pE3yNbTaTOB OOy4YEHUS JHMII C OIPAaHWMYCHHBIMH BO3MOXKHOCTSIMH
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3I0OPOBBSl U WHBAJIWIOB MO JUCHUIUIMHE MPEAyCMAaTpuBaeT IMpenocTaBieHne wHQopManuu B (Gopmax,
aIalTHPOBAHHBIX K OTPAHUYCHUSM UX 370POBbS M BOCIPHUATHS HH()OPMAIIHN:

JlJ1s1 JIM1 ¢ HApYIIEHUSIMH 3PeHUst:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOW (hOpMEe YBEITUUYCHHBIM IIPHQPTOM.

JIist Jid1L ¢ HAPYIIeHUsIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHoO (hopme.

JIJ1s1 JIN1 ¢ HAPYUIEHUSIMH ONIOPHO-ABUTATEJLHOIO annapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (hopme.

[Tp HEOOXOMUMOCTH JUIsl JIUI[ C OTPAHUYCHHBIMH BO3MOXHOCTSMHU 370POBBSI M HHBAIUIOB
IpoIieIypa OIICHUBAHUS PE3YJIbTaTOB 00YyYCHUSI MOXKET IPOBOJAUTHCS B HECKOJIBKO ATAIOB.

CornacoBaHa Ha noptane Ne 35479 25



