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1. | Jexuun 8 8 4acoB
2. | MpakTHYeCKHe 3aHATHS 8 6 14 4acoB
3. | Bcero ayIuToOpHBIX 3aHATHIT 16 6 22 4acoB
4. | CamocrosiTebHast padora crynentos (CPC) 308 57 365 4acoB
5. | Bcero (0e3 dx3aMeHa) 324 63 387 4acoB
0. HO]II‘OTOBKa H cHava 3K3aMeHa / 3a4eTa 9 9 qacoB
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Jk3ameH 3 cemecTp
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokost Ne 289 ot « 23 » 1 2017 1|

Jlucer corjracopanmii

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

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

Pa3zpaborunku moneHT kageapsl MaTEMaTHKH Enbrosa T.A.

3aB. kadeapoii kapeapsl MATEMATHKH MarazunnukoBa A.JI.

PaGouast mporpamMmma coryiacoBana ¢ (hakyJabTeToM, TPOQHIIMPYIOIICH 1 BhITyCKaromiei kadenpamu
HaIpaBJIEHUs MOATOTOBKU (CMEHUATBLHOCTH).

Hexkan 3uB® Ocunos N1.B.
3aB. npoQuIMpYIOLIEH 1 BBITYCKAIOUICH
kadenpoit AOU. Exnaxos FO.I1.
DKCHepThl:

npodeccop kadeapol

marematuku TYCYP EnpmoB A.A.

METOAMCT KadeIpbl
AOUTYCVYP Konosanosa H.B.

2
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1. lean v 3aga4u AUCUMIVIMHBI: LEJIbIO Kypca MaTeMaTHUYECKOro aHallu3a ABIseTcs GOpMUPOBAHUE Y
OyAOylIMX CIENHUATUCTOB OCHOBHBIX TPEJCTABICHWH B 00JaCTH MAaTeMaTHYECKOro aHalu3a,
HEOOXOUMBIX [IJIsl WCIOJB30BAaHUSA B JPYIMX MaTeMaTUYeCKUX IUCLMILIMHAX; OCBOEHUE OCHOBHBIX
METOJIOB pEUIEHMs 3a7a4 MaTEMaTUYECKOT 0 aHalln3a. B 3agaun Kypca MaTeMaTH4eCKOIo aHaIu3a BXOIAT:
pa3BUTHE aJITOPUTMUYECKOTO M  JIOTMYECKOTO MBILIUICHHUS CTYACHTOB, OBJIaJEHHE METOJIaMu
WCCIICIOBAHMS M PEIICHUS MaTeMaTHYEeCKHX 3a/lad, BHIPA0OTKA y CTYIEHTOB YMEHHUS CaMOCTOSITEIBHO
pacidpsaTh CBOM MaTeMaTU4YeCKHWE 3HAHUS M IPOBOJUTh MAaTEMaTHYECKHI aHalu3 MpPHUKIaTHBIX
WHXXEHEPHBIX 3a/1a4.

2. Mecto qucuuminnbl B ctpykrype OIIOII: matemaTuveckuii aHaM3 OTHOCUTCS K 0a30BOM YacTH
mucuuiuind (B1.6.5). [{nst u3ydeHuss Kypca MaTeMaTHYECKOTO aHalW3a HEOOXOJIMMO TBEPJ0C 3HAHUE
CTyJeHTaMH 0a30BOr0 Kypca MaTeMaTUKHU cpeqHeil mikosbl. JlaHHBIA Kypc NMpu3BaH AaTh CTYACHTaM
MaTEeMaTHYECKUI armapar, KOTOPbId OyJIeT MCIOJb30BaThCs B AAbHEHIIEM MPU U3YYCHHUH JTUCIUTUIHH
6azoBoro 1ukia «MHdpopmaTika u mporpamMmmupoBaHue», «Teopus BeposSTHOCTEH M MaTeMaTH4yecKas
CTaTUCTUKA», «BbluncnurenbHas MareMarukay, «Maremarudeckas JIOTMKAa M TEOpUsl aITOPUTMOB», a
TaK)Ke MPU U3y4YEHUU TUCIHUILIMH NMPOPECCHOHAIBLHOTO UK, B y4eOHO-UCCIIE0BATEIbCKON U HAYYHO-
HCCIIEI0BATENbCKOM padoTe.

3. Tpe6oBaHus K pe3yJibTATaM OCBOEHUS THCUMIIIMHBI:

IPOLIECC U3YyUYCHUS TUCIUILUIMHBI HAallpaBiieH Ha (GOPMHUPOBAHHE CIIEAYIOIMX KOMIECTECHIIN:

IIK-12  «CrnocobHocTh K (popManu3anuyd B CBOEH NpeIMETHOH O0JIacTH € Y4YeTOM OTpaHHYCHHN
UCIIOJIB3YEMBIX METO/IOB UCCIICIOBAHUS.

B pe3ynbrare u3ydyeHus AUCHUILIMHBI CTYIEHT JTOJDKEH:

3namp: OCHOBBI MAaTEMaTHUYECKOTO aHaiuu3a, AU(PQPEepeHIHUanbHOTO W HMHTETPATbHOTO HMCUYUCICHHS,
BKJIFOYasi OOBIKHOBEHHbIE AU depeHnnanbuble ypaBHeHuUs, paasl 1 uHTerpan dypee, a Takke TEOPHUIO
(GYHKINH KOMITJIEKCHOTO TIEPEMEHHOTO.

Ymems: npuMmeHsTh MaTeMaTHUECKUE METOJbl W BBIYMCIUTEIbHBIE AITOPUTMbBI ISl  PELICHMS
MPAKTUYECKHX 33/1a4 U TI0JIh30BATHCS IPU HEOOXOJMMOCTH MAaTEMaTHIECKOH JTUTEPaTypOd.

Bnaoems: wmetomamu pemieHus 3agady  Au(p(EpeHLHaNbHOTO W MHTErPajlbHOTO  MCYMCIICHUH,
¢ depeHINaTbHBIX YpaBHEHU N, TeOprr QYHKIUI KOMIIEKCHOTO IEPEMEHHOTO.
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4. O0beM AUCHMILVINHBI M BUJbI Y4eOHOH padoThl
O6H135{ TPYAOCMKOCTb AUCHUILIMHBI COCTABJIACT

11 3aYETHBIX CIMHUII.

Bun yue6HOit paboThI Beero 4acos CemecTpsl
2 3
AyauTopHble 3aHATHS (BCero) 22 16 6
Jlekuun 8 8
[paktryeckue 3anstus (113) 14 8 6
CamocTosiTeTbHasI padoTa (Bcero) 365 308 57
ITpopaboTka TeOpeTHYECKOro MaTepuarna, 133 113 20
CaMOCTOSITEIPHOE U3YUCHUE TEM 65 55 10
Pemenue 3aga4. [1oAroToBKa U BBIMONHEHHE KOHTPOJIBHON 167 140 97
paboTsl
Bcero (6e3 sx3amena) 387 324 63
IToaroroBka ¥ cada dK3aMeHa / 3auera 9 9
O061as TpyJ0EeMKOCTh Yac 396 324 72
3auetHele Enpuaniel TpynoeMkocTH 11 9 2
5. Conep:xkanue QU CHUTITHHBI
5.1. Pa3nesbl JUCHMILIMHBLI U BUABI 3aHATHH
< o0
=S - R
No E % E g % g g dopmupyembIe
i HammMeHnoBaHue pa3zaena AUCIUILITHHBL & g = 5 = 5 3 KOMIIETEHIIUU
= =g g5 £° (OK, TIK)
S R
Cemectp 2
1. | DneMeHTHI TEOPUH MHOXKECTB 01 8 81 [1K-12
2. BBenenue B MaTeMaTUYECKUN aHAIU3 0,8 15 55 57,3 TIK-12
3. | Anddepennmanpraoe ncuncnenue. [IponsBoanas. 0,8 15 50 52,3 [1K-12
4. | dnddepennuansroe ucuncienue. npdepennunar. 0,8 1 35 36,8 I1K-12
5. | Ilpunoxenue audhepeHIaibHOr0 HCUUCIICHHS 0,3 1 45 46,3 I1K-12
6. | KoMmIuiekcHbIe yucIa 1 MHOTOYJICHBI. 01 0,5 35 35,6 TK-12
7. HeomnpeneneHnuslii nHTETpal 0,8 15 35 37,3 TIK-12
8. | OmpenesneHHblil HHTErpa 0,9 1 45 46,9 IK-12
9. | UHTerpanpHOe ncuucienne GyHKIUH MHOTUX 0,8 15 16 18,3 IK-12
MePEMEHHBIX
10. | Auddepenuuanbhbie ypaBHeHus (nepsoro mnopsiaka, | 0,9 15 12 14,4 [K-12
BBICIIMX HOPSIKOB, IOMYCKAIOIINE IIOHWKCHUE
MOpsiAKa)
11. | duddepeniuaniprbie ypaBHeHUs (JIMHEHHbBIE 0,9 15 11 13,4 MK-12
BBICIIMX NOPSIKOB, CHCTEMBI)
12. | YucoBble U CTEIICHHBIE PSIJIbI 0,8 1,5 18 20,3 TIK-12
Bcero 8 14 365 387
4
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5.2. Conep:xanue pa3iesioB JUCUMILIMHBI (110 JEeKIMAM)

No | HaumenoBanue TpynoeMKocTb Popmmpyembie
W pasIeIoB ConeprkaHue pa3zienos (uac.) KOMITETCHINN
(OK, IIK)
Cemectp 2
1. | DnemeHTHI MHoOXecTBa U Onepanuy Haja Humu. Beriecteennsie uncia | 0,1 IK-12
TEOpHUH o o n
MHOIKCCTE n ux cBoiictBa. Cuctembl okpecTHocTer B R m R'.
OIHOCTOPOHHUE OKPECTHOCTH B R.
2. Beenenue B IousTre GyHKIMH, criocoOb! 3ananus ¢pynkiuu. Yactheie | 0,8 [1K-12
MaTeMaTHYeCcK | Kiacchl oToOpaxkennit. Kommosumms ¢ynkmuit. Cioxaas
Wi aHAIH3 u obOpatHas QyHkunu. ITocnenoBaTeIbHOCT U €€ MPEAe.
IIpenen ¢$byHKIHN. TeopeMbl o npenenax.
Heonpenenennsie BeipaxkeHus. HenmpepbIBHOCTD (hyHKIHMH.
Knaccudukanus Touek paspsiBa. [lepBelii u  BTOpOI
3aMeuaTesbHbIe NpeJeNbl U UX CIEACTBHA. beckoHeuHO
MaJible ¥ O€CKOHEYHO OoblIne QYHKIMHU U UX CBOWCTBA.
3. | Audpdepenuma | Juddepenunpyemsie 0TOOpaKEHHSI. Crpoenue | 0,8 IK-12
JBHOE MPOU3BOTHOM MaTpHIBL. Hexkotopsie CBOMCTBa
HCYHCIICHUE. npou3BoaHbIX. Tabiuua mnpousBoAHBIX. [IpousBonHas
IIpousBoaHasi. CIIOKHOU 1 oOpaTHOU QyHKIMiA. [Ipon3BogHas ¢GyHKUHH,
3aJaHHBIX NTApaMETPUYECKH M HESBHO. | eoMeTpuiecKkuii u
MEXaHWYECKHH CMBICI MPOM3BONHOH. ['eomerpuueckue
NPWIOKEHNST  npown3BoaHOW. [IpowsBoaHBIE  BBEICIINX
MOPSKOB.
4. | Iubdepenima | Judpdepennman ¢ynkuun. MuBapuantHocts  ¢opmser | 0,8 IK-12
JIBHOE nepsoro  auddepeHnunana. OCHOBHBIE ~ TEOPEMBI
HCUHUCIICHHE. muddepeHInaNTBPHOr0  MCUYHMCIEHHS  (QYHKIMH  OJHOM
Juddepennna | nepeMeHHOM. Jocrarounsie YCIIOBUS
I JuGepeHIIPYEeMOCTH  (QYHKIUKM OJAHOM ©  MHOTHX
nepeMeHHBIX. [{nddepeHnuanbl BHICIINX MOPSIIKOB.
5. | Ilpunoxenue Packpeitiie HeompenenenHocteid. Teopema Jlonwmrans. | 0,3 IK-12
muddepenunan | Gopmyna Teiinopa. MoHOTOHHBIE (GyHKIMY.
BHOTO OkcTpeMyMbl. MeTo] HAMMEHBIINX KBaJAPATOB. Y CIOBHbIC
WCUYHCIICHUS 9KCTpeMyMBl. [1obanbHBIE 3KcTpeMyMbl. Haxoxnenue
HanOONBIINX W HAMMEHBIIMX 3HAYEHUH. Bpimykisie u
BOrHYTble (yHKIMH. [locTaHOBKM 3amad JIMHEHHOTO,
HEJIMHEIHOTO, KBaIpaTUYHOTO, BBIITYKJIOTO
MIPOrpaMMHUPOBAHUMN. ACHUMIITOTBI. UccnenoBanue
(GyHKIMI ¥ TOCTpOeHHE rPpadUKOB.
6. | Kommuekcusle | IloHsATHE KOMIUIEKCHOTO YUCIIA U €0 H300payKeHne Ha 01 IK-12
qucia u TUIOCKOCTH. Paznnunbie GopMbl 3aMcH KOMIUIEKCHBIX
MHOTOUJICHBI. yucesn. Onepanuu HaJl KOMILJIEKCHBIMHU YHCIIaMH.
OcHoBHas Teopema anredpbl. Teopema besy. Paznoxenue
MHOTO4WIEHa Ha MHOXKUTEJIH.
7. | Heompenenenn | IlepBooOpasnasi. Heonpenenennsiii unrerpan. OcHoBhbie | 0,8 IK-12
bIif HHTETpa cBoiictBa. Tabnuia mHTErpasioB. 3aMeHa NEPEMEHHBIX B
HEOTIpPEJICICHHOM HWHTEerpaje, IOJBEJCHUE TII01 3HaK
muddepennnana, WMHTETPHPOBAHNE 1o YacTsIM.
WnrterpupoBanne panroHaIbHbBIX (yHKIHIH.
WHrerpupoBanue NpoCTEHIINX HPPALHUOHAIBHOCTEH U
BBIPAKECHUH, coJIeprKalnx TPUTOHOMETPUYECKHE
(yHKIHN.
8. | Ompenenennblit | OnpezeneHHblid UHTErpal U ero cBoicTBa. Berumcnenune | 0,9 MK-12
WHTErpa ompeneneHHoro uHTerpana. @opmyna HeroToHa -
JleiiOnrma. UHTerpupoBaHHe IO dYacTIM H 3aMEHa
MEPEeMEHHBIX B OMNpE/ICIIEHHOM HHTerpaie. [IpuioxeHus
OTIpeJIeIeHHOT0 MHTerpaia. HecoOCTBEHHBIE HHTETPAIIBI
1o poma (Ha  HEOTPaHMYEHHOM  MPOMEXKYTKE).
HecobcTBenHbIe HHTETpaibl 2-ro poxna (ot
HEOTpaHMUYECHHBIX (QyHKUMi). BbIsicHEeHHE CcXOaUMOCTH
HECOOCTBEHHBIX HMHTETPAIOB MCXOJS W3 OIPEeICHUsI.
Teopembl cpaBHEHUSL.
9. | UnrerpansHoe | KparHble HHTErpasibl, IOBTOPHBIE HHTETPAIIBI, 0,8 I1K-12
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HCUHCIICHUE BBIYKCIIEHUE KPATHBIX HHTETPAJIOB CBEJICHUEM K
¢byHKIIH MOBTOPHBIM (Teopema PyOuHM). 3aMeHa IEPEMEHHBIX B
MHOTHX KpaTHBIX HHTeTpanax. [IpuinoxeHns KpaTHBIX HHTETPAJIOB.
ePEMEHHBIX
10. | Auddepenuua | Iousrue auddepeHuuanbHOro ypapuenus. YacTHoe, 0,9 IK-12
JIBHEIC obmee, ocoboe pemreHus qudpepeHIHATEHOTO
YpaBHEHHUS ypaBHEHUs. 3a/1a4a O BBIACICHUN KOHKPETHOTO PEIICHUS
(mepBoro muddepernuansHOrO ypaBHeHHS (3amavya Ko,
HopAIKa, MHOTOTOYCYHBIE U KPAeBbIC 3aa41). Y PaBHEHHS C
BBICIINX pa3iensoIUMHKCs epeMeHHbIME. OTHOPOTHEIE
HOPSJIKOB, ypaBHeHus1. JInHeiHbIe ypaBHEeHNs, ypaBHeHHs bepHyu,
JIONYCKAoIIMe | ypaBHEHHUs B MOJHBIX nuddepeHnnanax. Y paBHEHUs N-ro
HOHMKCHUE nopsiaka. Kimaccel ypaBHeHMH, TOMyCKAIOIUX TIOHWKEHHE
HOpPsiAKA) NIOPSIKA.
11. | Auddepenuma | JIuneitnbie ypaBHeHHUs n-ro nopsaka. CHCTEMBI 09 IK-12
JIBHEIC mruddepeHnnanbHEX ypaBHeHNH. CHCTEMBI IMHSHHBIX
YpaBHEHHS muddepeHnInanbHEIX YpaBHEHIH. DIeMEHTHI pa3HOCTHBIX
(JmHEliHBIC YpaBHEHHHA
BBICIINX
MIOPSIKOB,
CHUCTEMBI)
12. | YucnoBsle 1 Yucnossie pagsl. CXOAUMOCTE H CyMMa psa. 0,8 [1K-12
CTETICHHbBIE AOCOIIOTHAS M YCIIOBHAS CXOMUMOCTh. HeoOxomumbrit
psizbI MpU3HaK cX0aUMOCTH. CBOWCTBA a0COIIOTHO CXOASIINXCS
psnoB. [Ipu3Haku abCOIOTHOM CXOJMMOCTH.
3Hakouepenyronmecs psabl, npu3Hak Jleiionuma.
®dyHkunoHanbHbIe psiabl. O0NIaCTh CXOJUMOCTH.
PaBHOMepHas cxoaumocTs. [Ipu3Hak Beliepmtpacca.
CBolicTBa paBHOMEPHO CXOIAIINXCS psoB.: CTeneHHbIE
psnel. Teopema Abens. Psn Teiinopa. [Ipumenenne
CTETICHHBIX PSJIOB.
Bcero 8
A

CornacoBaHa Ha noptane N2 16679




5.3. Pa3zgesbl AMCHUILUIMHBI M MEKIUCIHUIUIMHAPHBbIE CBS3M ¢ 00ecneYuBalOIIUMH (MPeabIyIUMH)
U o0ecneynBaeMbIMU (MOCJIEIYHOIIHMH) U CHUILTHHAMMA

No HaunmenoBanue Ne Ne pa3nenoB qaHHOW AUCITUILTHHEI U3 Ta0I.5.1, 7SI KOTOPBIX HEOOXOINMO U3yUCHHE
/i 00ecIIeunBaEMBIX obecrieynBarONNX (MPEIBIAYIIIX) U 00eCIIeIMBAEMBIX (TTOCTIECTYIONTNX) TUCIIHILIHH
(mocnenyrommx) 1 2 3 4 5 6 7 8 9 10 11 12
JUCITUILINH
IIpenmecTByomue AUCHUILUINHBI
1. | Anre6pa u reometpus | |+ [+ [ + 1 + ] | + [+ | + | + ] + [ +
Mocaenywmue IUCHUIIHHBI

1. | Uudopmarrka u + + + + + + + +
MPOrpaMMUPOBAHUE

2. BreraucaurensHas + + + + + + + + +
MaTeMaThKa

3. | Teopus BeposiTHOCTEH U + + + + + + + + +
MaTeMaTHYecKas
CTaTHUCTHKA

4. MaremaTtndeckas J0THKa + + + + +
Y TEOPHsI AITOPUTMOB

5. CucTeMHBIN aHAIIN3 + + + + +

6. | DxoHOMHKA + + + + +

7. JuckpeTHast MaTeMaTHKa + +

8. OO01mast TeOpHsI CHCTEM + + + + + + + + +

9. HUccnenoBanue onepauuii + + + + + + + +
U TEOPHSI IPUHATHUS
pelieHui

5.4. CooTBeTcTBHE KOMIIETeHINH, (OpPMUPYEMBbIX IPH M3YYEeHHH AUCUMILIMHBI, 1 BU/10B 3aHATHH

[lepeuenn Bunel 3ansTHit DopMBbI KOHTPOJIS
KOMIIETEHIIUH 71 Tp. CPC
IK-12 + + + KonTponbnas pabota. Tecr.
OK3aMeH.

JI — nexuus, IIp — npaktuueckue u cemunapckue 3ansatusi, CPC — camocrositensHas paboTa CTyAeHTa

6. Metoab! 1 (popMBI OPraHu3anuu 00y4eHust
TexHoaornu HHTCPAKTUBHOI'0 Oﬁy‘leHI/Iﬂ MpH pasHbIX (bopMax 3aHATHI B yacax
He npenycmorpeno PYII

7. JIaGopaTopHBIN NPAaKTHKYM He npeaycmorpeHo PYII
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8. IpakTHYecKkune 3aHATHSI (CEMHUHAPBI)

Ne
n/n

Ne paznena
NUACLUIIINHEL U3
Tabu. 5.1

TemaTHKa NPaKTUUECKHUX 3aHATHH (CEMUHAPOB)

Tpyno-
€MKOCTh
(dac.)

Kommerenun OK,
IIK

Ceme

cTp 2

1.

2

BBenenue B MaTeMaTnueckuii ananns. [locnenoBaTeIbHOCTD
u ee npexnen. [Ipenen ¢pynkuuu. [1epBrrii n BTOpOIt
3aMedaTeNbHbIC IPEIEThl U X clIeAcTBUs. HenmpepbBHOCT
¢yaxonn. Knaccudukanms Touek paspreiBa. beckoneuno
MaJIble ¥ OECKOHEYHO OOJbINe (QYHKITHH.

1,5

IK-12

CrpoeHne mpOM3BOMHONW MaTpuIbl. HekoTopele cBoiCTBa
NpOM3BOMHBIX. Tabmmma  Tpow3BOMHBIX. [Ipowm3BomHas
CIOXXHOW W obOpaTHO# ¢(yHkIwiA. IlpomsBogHas QyHKINH,
3aJlaHHONl TMapaMeTpuueckd U HesBHO. ['eomeTpuueckue
OpUIOXKeHus  npou3BofHOW.  [Ipom3BomHBIE  BBICIIMX
HOPSIAKOB.

1,5

IK-12

Huddepennnan ¢pynkuun. MHBapraHTHOCTH POPMBI IEPBOTO
muddepennuana. [Ipumenenue muddepeHimana K
NpUOIMKEHHBIM BbIYHCIEHHAM. JuddepeHnnansl BICIIHX
TOPSIIKOB.

IK-12

Packpeitue  HeompepeneHHocred.  Teopema  Jlomurans.
®opmyna Teitnopa. MoHOTOHHBIE (YHKUUH. DKCTPEMYMBIL.
MeTo, HauMEHBIIMX KBAaJApPATOB. YCIOBHBIE JKCTPEMYMBI.
['mobaneHble SKCTpeMyMbl. HaxoknaeHue HauOONbIIMX U
HaVMEHBIINX 3HAYeHUH. BBIMTyKIble ¥ BOTHYTHIC (YHKIIUH.
Acumnrotel.  UccrnemoBanme GYHKOWH W TOCTPOCHHUE
rpad)uKoB.

MK-12

[ToHsATHE KOMIIEKCHOTO YHCIIa U €ro H300pakeHHe Ha
IUIOCKOCTH. Pa3niuHble (hOPMBI 3aIHCH KOMIUIEKCHBIX YHCEIL.
Omneparuy HaJl KOMITIEKCHBIME YnciaMu. OCHOBHAs TeopeMa
anreOpsl. Teopema besy. PaznoxeHnne MHOTOWICH Ha
MHOXKHTEIIH.

0,5

IK-12

ITepBooOpasnas. Heompenenenusiit mHTerpan. [lomsemeHnune
nox 3Hak muddepeHnmana, WHTErPUPOBAHHE II0 YACTSIM.
WnTterpupoBanne pannoHabHBIX GyHKIMH. MHTErpHpoBanne
MPOCTEHIINX MppaluoOHaJbHOCTEN u BBIPA)KEHUH,
COJIEPKAIIX TPUTOHOMETPHUYECKHE (DYHKITHH.

15

IK-12

Beruncnenue onpezneneHHOro nHTErpana, popmyna Herorona
- Jlettbnmma. WHTerpupoBaHWE TO dYacTsIM U 3aMeHa
MEpPEMEHHBIX B OIpeeNeHHOM HHTerpaie. HecoOcTBeHHBIE
uHTerpansl 1-ro poga. HecobcTBeHHBIE HHTETpANIBI 2-TO poJa.
BrrsicHeHHE CX0AMMOCTH HECOOCTBEHHBIX HHTETPAIOB HCXOSA
U3 omnpeneneHud. TeopeMmbl CcpaBHEHHS. [IpumoskeHus
OIIPEIETIEHHOTO HHTETpaa.

IK-12

Uroro

3a cemectTp 2

Ceme

cTp 3

9

KpatHble uHTErpabl, HOBTOPHBIC HHTETPAJIBI, BRIYUCICHUE
KPaTHBIX MHTETPAJIOB CBEICHUEM K ITOBTOPHBIM. 3aMeHa
NEPEMEHHBIX B KpPaTHBIX UHTerpanax. [IpunoxeHns KpaTHbIX
HUHTETPaJIOB.

1,5

IK-12

10

YpaBHEHUS ¢ Pa3IeNAIONIIMHCS IePEMEHHBIMH.
OpHoponHble ypaBHEHUs. JINHENHbIE ypaBHEHUS, ypaBHEHUS
Bepnysun, ypaBHeHHs B TOJHBIX TUddepeHmanax.
VYpaBHenus n-ro nopsiaka. Kiaces! ypaBHeHHid,
JIOMTYCKAIOIUX NOHIKEHUE NOpsAKa.

1,5

MK-12

10

11

Jlunelinble ypaBHeHUs n-ro nopsaxa. CUCTEMbIl TUHEHHBIX
muddepeHnInaNbHBIX YpaBHEHUH. DIIEMEHTHI pa3HOCTHBIX
ypaBHEHUH

15

IK-12

11

12

Yucnossie psaasl. CXOAUMOCTB B CyMMa psija. AOCONOTHAS U
YCIIOBHASI CXOIUMOCTh. He00X0AUMBI PU3HAK CXOJUMOCTH.
CBoiicTBa a0COMIOTHO cxonsamuxcs psoB. [IpusHaku

15

IK-12

R
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a0COJIOTHOM CXOMUMOCTH. 3HAKOYEPEyIOIIHECs PSIbI,
npusHak Jlelionuna. @ynknuonansHble psabl. O6macTh
cxomumoctu. Crenennslie psnbl. Psn Teitnopa. [Ipumenenne
CTETICHHBIX PSJOB.

HUroro 3a cemectp 3 6
Bcero 14
9. CAMOCTOSTEJIBHASA PABOTA
TpynoemkocTb, 4 KonTposnb
Buasr camocTosTenbHOM paboThI [o pazmenaM TUCUUTITHHBI Beero | OK, IIK BBITTOJTHCHUS
110 BHUJ, pa60TI>I
2 [3]4|5 6|7 (8|9 f01f12| TPV
1. CamocTosiTe/IbHOE H3yUeHH e 20|15 10 104 6 65 [K-12
TeM:
IlepBslil 1 BTOpOH 3aMeUYaTeIbHBIE 10 10 [K-12
Ipesienbl ¥ UX CBOMCTBA
BeckonedHO Maibie 1 OECKOHETHO 10 10 [K-12
0oJpIIHe BETHIIMHEI
I'eomeTpuueckuii 1 MEXaHUYECKHH 10 10 [K-12
CMBICJI IPOM3BOTHOM KoHTpobHas
I'eomeTpuueckue MpUIOKEHUSA 5 5 [K-12 pabota
IIPOU3BOJHOU Tect
Beinykiible 1 BOTHYThIE (QyHKIMHU 5 5 [K-12 OKk3aMeH
ACHMITOTHI 5 5 [1K-12
IIpuno>xeHus onpeieneHHOro HHTerpaa 10 10 I1K-12
IIpunoxxeHust KpaTHbIX MHTETPATIOB 4 4 I1K-12
OreHKa OCTATOYHOTO WICHA psaa 3 3 [K-12
Telnopa
[Ipunoxenus Teopuu psgoB 3 3 [K-12
K IIPUOJIFKECHHBIM BBIYHCICHUSIM
2. IIpopaboTKa TeOpeTH4ecKOro 15(15(15|15|15|115|115|5 |5 |5 |5 133 IK-12 KonrponbHas
MaTepuaja pabora
Tect
OKk3aMeH
3. MoaroroBka (pemenne 3axa4y) u 202020120120 20120|7 |7 |6 |7 167 TIK-12
BBINOJIHEHHE KOHTPOJIbHBIX
pabor :
BBezieHue B MaTeMaTH4eCcKuit 20 120 |20 20 (20 20 |20 140 | IK-12
aHanus3, ITudQepeHnraIbHOe KoHTponbHas
W UHTCTPAJIbBHOC NCYNCIICHU pabota
WHTerpanbHOe HCUHCIICHHE, T\T6 |7 27 11K-12 Tecr
Qg depeHImaIbHbIe Jx3amen
YpaBHEHUS, PSABI
Bcero mo pazgeny AMCIHUILIHHBI 5550 (3514535135 45|16 |12 |11 |18 | 365 [1K-12
Hroro B 2-M cemecTpe (pa3aenbl 55 50 [35 (45 |35 |35 |45 308 [K-12
1-8)
Hroro B 3-M cemectpe (pa3ment 9— 16|12 11|18 57 [K-12
12)
IToaroToBka k 3a4eTy U 3K3aMeHaM 9 [K-12 Tect
OKk3aMeH

9.1. TeMbl KOHTPOJILHBIX PaldoOT.

1. Baenenue B MaTeMaTHuUeCKU aHAMM3, TuddepeHInaTbHOE U HHTETpaIbHOE UCUUCIICHUS.
2. WuterpanbHoe ucuncinenue, 1uddepeHnnanbuble ypaBHEHUS, PIbI

9.2. Bonipocs! AJis1 MOATOTOBKHU K NPAKTHYECKUM 3aHATHSM.
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23.

24
25
26
27

28.
29.
30.
31.
32.
33.

34

35
36
37
38
39

[Ipenen mociaeqoBaTENbHOCTH
[Ipenen pyukun
[TepBrlii 3aMeyaTeNIbHBIN TPEAEH U €T0 CIAEACTBUS
Bropoii 3ameuaTenbHbli PEAeIl U €ro CIeACTBUS
BeckoneuHo maineie U OecKOHEYHO OoublIre (YHKINU, CPABHEHUE, BBIICJICHNE TIIaBHOM YacTu
HenpepbiBHOCTB, KiTaccu(UKaLus TOYEK pa3pbiBa
JuddeperunpoBanue ca0xKHON QYHKIIUN
[Ipon3BoHas MaTpuLa, YaCTHBIE IPOU3BOIHBIE
[Ipon3BoiHbIE BHICIINX HOPSAKOB
. Ilpon3BoIHBIE TApAaMETPUUECKU U HESIBHO 3aaHHBIX (QYHKLUI
. Mudbdepennmanb
. [IpaBuno Jlonurains
. DKCTPEMYMBbI
. YCIIOBHBIN dKCTPEMYM
. KommuiekcHele uncna
. Ilogenenue nmon 3Hak auddepeHnmnana, meMeHTapHbIE TPEOOPa3OBAHMS
. MHTErpHpOBaHME IO YaCTAM
. VIHTerpupoBaHue palmoHaNbHbIX ApoOeil
. VIHTerpupoBaHue uppannoHaIbHOCTEH
. VIHTerpupoBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUN
. OnpenenieHHbIN UHTErPAI
. HecoGcTBeHHBIE HHTETpaJIbI IEPBOTO poOJia
HecoOcTBeHHbIE HHTErpaIbl BTOPOro pojia
. /IBOIIHBIE MHTETpAJIbI
. TpoliHbIE HHTErpaIBI
. 3aMeHa NIEPEMEHHBIX B KpaTHBIX MHTErpajiax
. Auddepennnanbrpie ypaBHEHUS C pa3AesSiOIIMMUCS TepEeMEHHBIMU
OpnHoponnblie AuddepeHnnanbHble ypaBHEHHS
Jluneiinble nuddepeHnnanbHble ypaBHEHUS
Huddepenumansubie ypaBHeHs: bepHyu
VYpaBHeHus B MONHBIX U depeHmanax
JuddepenumanpHble ypaBHEHUS, JOMYCKAIOIINE TOHMKEHUE OPsIKa
Jluneitnsle nuddepeHnuanbHble ypaBHEHHSI BHICIIMX HOPSAIKOB C TOCTOSHHBIMU
koa(purnmentamu (ogHOpOIHEIE + MeTo Jlarpanika)
. Jluneitnbsle qudQepeHnmanbHble ypaBHEHHS BHICIINX HOPSIIKOB C TOCTOSTHHBIMU
KO3 pHUIHEHTaMHU C TPaBOH YacCThIO CIIEUATLHOIO BUA
. CucreMsbl TMHEHHBIX TU(PEepeHITNATBHBIX YPaBHEHUN
. CX0IMMOCTb YHCIIOBBIX PSJIOB
. ObnacTh cXOAUMOCTH (PYHKLIMOHAJIBHBIX PSII0B
. Crenennsle psaabl
. Pagwr Teitnopa

9.3. Bonnpocsl Ha NPOpPadOTKY TEOPEeTHYECKOro0 MaTepuaJa.

1M0n

1.

Cucrembl okpectHoctedi B R" u R . Tlpenen pynkuum.
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17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45.

46.
47.
48.

49,

0.
1.
. IlepBbIi1 3aMeuaTeIbHbIN Ipeaes.
13.
14.
15.
16.

OnHocropoHHUE OKpecTHOCTH B R. OgHOCTOpOHHME Mpeebl.

ITocnenoBarenbHOCTh U €€ NMpeaed.

Teopema 0 eIMHCTBEHHOCTH Mpejena.

IIpenen cymmsl.

[Ipenen npousBeneHus.

[Ipenen mpoOw.

Teopemsl 0 mpesenax B HEPaBEHCTBAX.

HenpepbIBHOCTD PYHKITUH.

HenpepsIBHOCTD Cl10KHON (DYHKITHH.

Krnaccudukanus n301MpoBaHHbIX TOUEK pa3pbiBa CKaISPHON (QYHKIMU CKAJISIPHOIO apryMeHTa.

BTopoii 3aMeuaTenbHbli npeed.

CrnenctBust BTOPOIO 3aMeUaTEIbHOrO Mpeena.

beckoneuno mainele. KauecTBeHHas: U KOJMYECTBEHHAS ILIKAJIbl CPABHEHHSI OECKOHEYHO MaJlbIX.
Beckoneuno 6onpmme. KauecTBeHHast M KOJIMYECTBEHHAS MIKAJIBI CPABHEHUS] OECKOHEYHO
00JIbIINX.

Huddeperunpyembie 0TOOpaKESHHUS.

[Ipou3BosHas MaTpuna CKaJsipHON (YHKLIMHU CKaJIIPHOTO apryMEHTa.

[Tpou3BoaHast MaTpuIa BEKTOPHON (YHKIUHU CKAJISIPHOTO apTyMEHTA.

[Ipou3BosHas MaTpuia CKajJsipHON (YHKLIHMU BEKTOPHOI'O apryMeHTa.

[IpousBomHasi MaTpuia BEKTOPHOH ()YHKIIMH BEKTOPHOTO apryMeEHTa.

[Ipon3BosiHast CyMMBI, IPOU3BEICHUS, APOOH.

[TpousBoHas CIIOKHON (YHKITHH.

[IpousBoaHas oOpaTHON QYHKIIMH.

[Ipon3BoiHBIE BBICIIKX MOPSIIKOB.

[IponsBonHas GyHKLUUY 3alaHHON MapaMeTPUUYECKH.

[Ipon3BoiHbIE BBICIINUX MOPSIAKOB JUIsl (PYHKLMH, 3aJaHHBIX [TApaMETPUUECKH.

IIpousBosaHas GyHKLUY, 3aJaHHON HESBHO.

[Tpon3BoHBIEC BBICIIMX MOPSIKOB TS (DYHKIIHIA, 33/1aHHBIX HESBHO.

I'eomeTpuyecknii ¥ MEXaHUYECKHUM CMBICI IIPOU3BOJIHOM.

I'eomerprueckue nmpunoxeHus npousBoaHou. KacarenbHas u HOopmanb K KpuBoil. KacarenpHas
IJIOCKOCTh M HOPMAJIb K IOBEPXHOCTH.

Hubdepennman. MuBapuantHocTh QopMbl mepBoro auddepenmmana.

JuddepeHnnansl BBICIINX MOPSAIKOB.

Teopema @Pepma.

Teopema Pomns.

Teopema Komm.

Teopema Jlarpanxa.

Hoctarounsie ycinoBus nuddepeHInpyeMOCTH.

PackpsiTue Heonpenenennocret. Teopema Jlonurans.

Mounoronnble QyHkuuu. HeoOGxoaumble ycaoBHUST MOHOTOHHOCTU. JlocTarouHble —ycClIOBUS
MOHOTOHHOCTH.

DxcTpemyMbl. HeoOxoaumbie yCIIOBHS SKCTpEMyMa.

OkcrpeMyMsl. JlocTaTouHble YCIOBUS SKCTpeMyMa sl QYHKIUU OAHOM epeMeHHOH.
DkcTtpeMyMsl. JlocTaTouHble yCIoBUS SKCTpeMyMa (QYHKIUH JIBYX IT€PEMEHHbIX.

MeTo HaMMEHbIINX KBAJAPATOB.

VYcnoBHble 3kcTpeMyMbl. [o6anbHble 3kcTpeMyMbl. HaxoxxaeHne HauboNbIINX U HAUMEHBIIUX
3HA4YCHUI.

Boinyxuibie u BorayThie pyHKIMU. JloCTaTOUHbBIE YCIOBUS BHITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH.
AcCUMITOTEI.

KommekcHbie uncna. ['eomerpuueckas narepnpetanus. Moayib, apryMeHT KOMILJIEKCHOTO
gucya. Dopmbl 3a1IMCH KOMIUIEKCHBIX YMCEIL.

KommnekcHbie uncna. JefcTBus ¢ KOMIIEKCHBIMU yuciaMu. Oniepanuy Ha/l KOMIUIEKCHBIMU
YHCIIAMHU.

11
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50. IlepBooOpa3znas. Heonpenenennsiii naTerpai. OCHOBHBIC CBOMCTRA.

51. 3ameHa mepeMEeHHBIX B HEOTIPEIECICHHOM UHTErpaje, MOABEACHUE 101 3HaK IuddepeHuana,
MHTETPUPOBAHUE 10 YACTSAM.

52. Beruucnenue onpezaeneHHoro uarerpana. ®opmyna Hetorona - JleiiOnuna. MHTerpupoBanue no
YacTsAM M 3aMEHa IEPEMEHHBIX B OIPEAEICHHOM UHTErpaje.

53. HecoGcTBenHbIe HHTErpaibl 1-r0 poaa (Ha HEOTPAaHUYCHHOM MTPOMEKYTKE). TeopemMbl CpaBHEHHUS.

54. HecoOcTBeHHBIC MHTETPANIBI 2-TO pojaa (0T HEOrpaHUYCHHBIX (QYHKIIHI). TeopeMbl CpaBHEHUS.

55. IlpunoxeHus onpenenéHHoro HHTerpaia.

56. KpaTHble HHTErpassl, IOBTOPHBIE HHTETPAJIbl, BBIYMCICHUE KPATHBIX MHTErPAJIOB CBEACHUEM K
IIOBTOPHBIM B Clly4yae MPsIMOYTOJIbHON M IPOU3BOJILHON 00acTei.

57. 3aMeHa nepeMEHHBIX B IBOMHOM MHTErpae.

58. 3ameHa nepeMeHHBIX B TPOMHOM HUHTErpae.

59. Jlucddepennmaibabie ypaBHEHHS C PA3ACISIONIUMUCS TIEPEMEHHBIMU U CBOJISIINECS K HHAM.

60. Ognopoansie quddepeHnraTbHbIe YPABHEHHS M CBOIAIINECS K HUM.

61. Jluneiinsie nuddepeHnmanpupie ypaBHeHus, 1uddepeHuanbubpie ypaBHeHUs bepHyuim.

62. YpaBHeHUe B ONHBIX AuddepeHImanax.

63. luddepennumanbHbie ypaBHEHHSI BHICIIHX TOPSIKOB, TOITYCKAIONINE TIOHMKCHHE ITOPSIIKA.

64. JIuneiinsie guddepeHnranbHble ypaBHEHUS BBICIINX MOPSIKOB.

65. Teopema 0 HAJIO)KEHUH PEILICHHA.

66. CBolicTBa YaCTHBIX pelIeHUI JTMHEHHOr0 0THOPOIHOrO AU hepeHInaNIbHOrO ypaBHEHMS.

67. Teopema o Buje 00IIETO PEIICHHUS TMHEHHOTO OTHOPOIHOTO AU (HepeHIInaIbHOTO YPaBHEHHUS.

68. Teopema o cTpyKType 00111ero peueHus JIMHEHHOr0 HEOAHOPOJHOTO MU (HepeHIINATHEHOTO
ypaBHEHUS.

69. HaxoxieHue peieHus JMHEHHOro OJHOPOAHOT0 Ju(GepeHIIMaTIbHOIO YPaBHEHUS C
MOCTOSTHHBIMH K03 punimeHramu.

70. Perienne MuHEMHOr0 HEOJHOPOJHOTO AU (HEePEHIUATIBHOTO YPaBHEHUS C TIOCTOSTHHBIMU
KO3 PHUIHEHTaMH METOIOM BapHallly POU3BOJIBHBIX TOCTOSTHHBIX.

71. Perienue TMHEMHOTr0 HEOJHOPOJHOTO AU (HEePEHIUATBHOTO YPaBHEHUS C TIOCTOSTHHBIMU
KOX(QPHUIMEHTAMH C TIPABOW YaCThIO CIIEHUAIBHOTO BUIA.

72. Cucremsl nuddepeHInanbHbIX YpaBHEHUH.

73. PerieHre OJHOPOAHBIX CHCTEM JTMHEWHBIX MU (HEepeHITNATBEHBIX YPABHEHHA C TIOCTOSTHHBIMHU
KO3 PHUIHEHTaMH.

74. PenieHue HEOJHOPOIHBIX CUCTEM JIMHEUHBIX UG (epeHIIMATBHBIX YPaBHEHUH ¢ TOCTOSHHBIMU
koa¢dunmenTamMu (METO1 BapHaIllK MOCTOSHHBIX).

75. Uucnossie psabl. CXOIUMOCTh YHCIOBBIX PA0OB. AGCOIIOTHAS U YCIOBHAsA CXOUMOCTH
YHCIIOBBIX PSJIOB.

76. [Ipu3HaKy cpaBHEHUST aOCONFOTHOM CXOAMMOCTH YHCIIOBBIX PSIOB.

77. Ilpusnaku [lanamOepa abCcoIFOTHONM CXOAMMOCTH YUCIIOBBIX PS/IOB.

78. Tlpusnaku Komm abcomOTHON CXOUMOCTH YUCIIOBBIX PSIIOB.

79. 3nakouepenyromuecs psabl. [IpusHak JIefiOHUIIA CXOAMMOCTH 3HAKOUEPEAYIOLIMXCS PAIOB.

80. dynknmoHANBHEIHA psia. O6macTs cxogumocTd. OnpeaeneHrne paBHOMEPHOW CXOIUMOCTH.

81. Crenennoii psa. Teopema AoGens.

82. Cs3b K03(h(UIIMEHTOB CTENIEHHOTO psiaa ¢ ero cymmoil. Psan Teitnopa st ynkuun f(z), ero

obnacth cxoguMocTH. [loayunuTs paznoxenue B ps MakiopeHa A 3JeMEeHTapHbIX (QYHKIUI.
10. IlpumepHasi TeMaTHKA KypPCOBBIX IPOEKTOB (padoT) He npeaycMorpeHo PYII

11. PeiiTuHrOBAasi cCTEMA /LISl OIIEHKH YCII€BAEMOCTH CTYIEHTOB HE MPEAYCMOTPEHO

12
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12. YueOHO-MeTOAM4YEeCKOe U HHPOPMALIMOHHOE o0ecneyeHne TUCHUIIMHBI:
12.1 OcHoBHasi iuTEpaTypa.

1. bepman, I'.H. CO0pHHK 3a/1a4 110 KypCy MaTeMaTHYECKOTO aHanu3a [ DIEeKTPOHHBIN pecypc] :
yaeOHoe nmocodue. — DnektpoH. gad. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=73084

2. bepmant A.® Kpatkuii kypc Mmaremarnueckoro ananuza / A.® bepmant, U.I" ApamanoBuy ,

C-IletepOypr N3a-Bo: Jlanb, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660

3. EnbunoB A.A. UnaTterpanshoe ucuncienue. Auddepennuansapie ypaBHeHuUs : yuebHoe nocooue / A.A. Enpuos,
T.A. EnprioBa ; ®epepanbHOE areHTCTBO 110 00pa30BaHUIO, TOMCKHI TOCY/1apCTBEHHBIH YHUBEPCUTET CUCTEM
yhpaBieHHUs U paano31eKTpoHuKH. - Tomck : TYCVYP, 2007. - 263[1] c. Ox3emmursipsl Bcero:100.

4. Kapacesa, P.b. Psaap1 [DnekTpoHHBIN pecypc] : yuebHoe mocodue. — DnektpoH. aaH. — CIIO. :
Jlanb, 2016. — 140 c. — Pexxum nocryma: http://e.lanbook.com/books/element.php?pll_id=72981

5. Marasunnukos JL.U. Tlpaktukym no nuddepeHunansHOMy UcuucieHunto: Yuedbnoe nocodue / JLLU.
MarazunankoB, A.JI. MarazunankoB; — Tomck : TOMCKHiT TOCy1apCTBEHHBIN YHHBEPCUTET CUCTEM
ynpasieHus U paguodnekTpornku, 2007. — 212 c. Dx3eMruisipsl Bcero: 99

12.2 JlonoJiHuTEIbHAS JIUTEPATYpA.

1. Tronrep, H.M. COopHuk 33134 MO BICIIEH MaTeMaTuke [ DIEeKTPOHHBIN pecypc] : yuebHoe mocodue /
H.M. I'tontep, P.O. Ky3pMun. — Dnexrpon. gan. — CIIO. : Jlanb, 2003. — 816 c. — Pexxum
nocryna: http://e.lanbook.com/books/element.php?pll_id=622

2. Empno A.A. lIpakTukyMm 10 MHTETPaIbHOMY MCYHCICHHUIO B TU(GEpEeHITNANTBHBIM YPaBHEHUAM : yaeOHOe
nocobue st By30B / A.A. Enprios, T.A. Ensriosa. - Tomck : TYCVYP, 2005. - 204c. Dx3eMiuisipsl Bcero:285

3. Marasunnukos JI.U. Briciias MatemaTrka. Beenenue B MaTemaTrueckuii ananus. J{uddepeHnuanbHoe
ucuncienne: yaeoroe nocobue / JI.M. Maraznaaukos, A.JI. MarasuHHHKOB; MHHHACTEPCTBO 00pa30BaHU
Poccuiickoit @eneparuu (M.), ToMcknii rocyjapcTBEHHBIH YHUBEPCUTET CHCTEM YITPABIECHUS U
paauoanexkTponuku (Tomck). - Tomck : TMIJIO, 2003. - 192¢. Dx3emiuispbl Bcero: 159

12.3 YuedHo-MeTOAMYECKHE TOCOOHS.

12.3.1 O0s3aTesibHBbIE Y4eOHO-MeTOAUYECKHE TOCOOHS.

1. bepman, I'"H. CoopHUK 3a7a4 10 KypCy MaTeMaTHYECKOT0 aHain3a [ DIeKTpOHHBIH pecypc] :
yuebHoe nocobue. — DnekTpoH. aan. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum noctymna:
http://e.lanbook.com/books/element.php?pll id=73084

2. Enbnos A.A. UuterpansHoe ucuucienue. JuddepeHnnanbapie ypaBHeHUs : yaeOHoe mocooue / ALA.
Enpnios, T.A. Ensriosa ; @enepanbHoe areHTCTBO 10 00pa3oBanuto, TOMCKHN TOCYIapCTBEHHBI YHUBEPCUTET
CHCTEM YIPaBJICHUS U paAn031eKTPOHUKH. - Tomck : TYCVYP, 2007. - 263[1] c. Ox3emiursaps Bcero:100.

3. Marasunnukos JI.U. Ipakrtukym no auddepeHnuaapsHOMy HCUHUCIeHuo: Y4yeoHoe mocooue / JI.W.
MarasunnukoB, A.JI. MarazunaukoB; — Tomck : TOMCKUI rocy/1apCTBEHHBIN YHUBEPCUTET CUCTEM
ynpasieHHus U paanodnekTpoHuky, 2007. — 212 c. Oxk3eMiuapsl Bcero: 99

12.3.2 YueOHO-MeTOAUYECKHE TOCOOUSI ISl JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbSI

VY4eOHO-MeToIMUeCKUe MaTepHaIbl sl CAMOCTOSITEILHON U ayJUTOPHOM paboThl 00yUdaromuxcs
U3 YMCiia MHBAIKIOB MPEIOCTABISAIOTCS B (pOpMax, aAaTUPOBAHHBIX K OTPAaHUYEHUSIM HUX 3/10POBbS U
BOCHPUATHS UH(OPMALIUH.
JL1s1 JIM1 ¢ HApYIIeHUSIMU 3PEeHUst:
- B (hOpMe 3IEKTPOHHOIO JOKYMEHTA;

13
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- B [€YaTHOU opMe YBETUUCHHBIM MIPUPTOM.
JIJ1s1 JIMI ¢ HAPYIIEHUsSIMH CJIyXa:
- B (hopMe AIEKTPOHHOTO JOKYMEHTA;
- B [IEYaTHOU (opme.
JIJ1st JiM1L ¢ HAPYIIEHUSIMU OMOPHO-IBUTATEILHOTO annapara;
- B (hopMe IIEKTPOHHOTO TOKYMEHTA;
- B Ie4aTHOM dopme.

12.4 ba3bl 1aHHBIX, TH(POPMAIMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI U TPpedyeMoe
NporpaMMHoe odecrneyeHmne

Ccpuik ¢ caiita kadepbl HA MATEMAaTHYECKHE PECYPChI U OH-JaiH TpeHAKEPHI. CUCTEMBI
nporpammupoBanus Mathcad, Matlab, Maple. Cucrema nmucranunonnoro oopazoBanust MOODLE st
COIIPOBOX/ICHUS CAMOCTOSTEIbHON PadOThI CTYICHTOB (METOJMYECKUE MaTEPHAJIbl: TEKCTOBBIC, AyAUO
BU1e0(aiiIbl, MHIMBHyAIbHBIC 3aJaHUsI, TECTHI U T.]1.).

13 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCIUIIMHBI
13.1 O6mue TpedOBaHUA K MATEPHAIbHO-TEXHMYECKOMY 00eCIe4eHNI0 U CIMIIHHbI

JUis  npoBeneHHs 3aHATHH  JIEKIMOHHOIO0 THNA, TIPYNNOBBIX M HHAMBHAYAJIbHBIX
KOHCYJbTALMH, TeKYIero KOHTPOJIS M IPOMEKYTOYHOW aTTeCTAllMH UCIONb3yeTcs ydeOHas
ayJIUTOpHS, C KOJIMYECTBOM IIOCAJOUYHBIX MECT HE MeHee 22-24, 06opyaoBaHHasl JOCKOW U CTaHIapTHOU
yueOHOIl Mebenbto. VmMeroTcs HarisiiHple MOcoOMs B BUJAE NPE3EHTAlMH MO JISKIMOHHBIM pasjenam
JUCIUIUIAHBL.

JUis mpoBeieH!s] NPAKTHYEeCKUX (CEeMHUHAPCKUX) 3aHATHI HCHOJb3yeTcs yueOHas ayAuTopus, ¢
KOJIMYECTBOM IMOCAZOYHBIX MecT He MeHee 22-24, o0opydoBaHHas JOCKOH W CTaHIApTHOH ydeOHOM
MeOenbo.

13.2 MaTepHaHLHO'TeXHI/I‘leCKoe odecneyenue AUCHMIIVIMHBL JIsT JIMII € OIpaHUYC¢HHBIMU
BO3MOKHOCTHAMMU 310POBbA

OcBoenne mucnumuinael gunamu ¢ OB3 ocymiecTBisieTcss ¢ HCHOJIB30BAaHUEM CPEACTB OOYUYECHUS
00I1Iero ¥ CHeUaTIbHOTO Ha3HAUeHHUS.

I[Ipyu oOydeHMM CTyJEHTOB € HapYLIEHMSIMHM CJdyXa TMPEIyCMOTPEHO  HCMOJIh30BAHHE
3BYKOYCHUJIMBAIOLIEH amnmapaTypbl, MyJIbTUMEIUNHBIX CPEJICTB M APYTUX TEXHUYECKHX CPENICTB IMpHEMa-
nepeaayy yueOHol nHpopMalyy B JOCTYIHBIX (GopMax sl CTyJEHTOB C HApyLIEHUSIMH CITyXa, MOOMIIbHON
cHCTEeMBbl OOyUeHHs IJisi CTYACHTOB C WHBAJIUIHOCTBHIO, MOPTATUBHONW MHAYKIIMOHHOW CHUCTEMBI. YdeOHas
ayquTOpHUs, B KOTOpPOM OOYYaroTCsl CTYAEHThl C HapyIICHHEM CiIyXa, O00OpyJI0oBaHa KOMIIBIOTEPHOM
TEXHUKOH, ayTMOTEXHUKON, BUAECOTEXHUKOM, JIEKTPOHHOU JOCKOU, MYyJIbTUMEIUMHON CUCTEMOM.

IIpu oOy4yeHHMH CTYZIEHTOB € HApPYILIEHUSIMH 3PeHUSIMM TIPEIyCMOTPEHO MCIIOJIb30BaHUE B
JIEKIIMOHHBIX M YYEOHBIX ayIUTOPUSX BO3ZMOXHOCTH IPOCMOTPA YAAJIEHHBIX OOBEKTOB (HAarpuMep, TeKcTa
Ha JIOCKE WJIU cJlaiiia Ha 9KpaHe) PHY NOMOIIM BUICOYBEIHMUUTENEH AJIs YAaIE€HHOTO IPOCMOTpa.

IIpu 0OyueHHMU CTYAEHTOB € HAPYLIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 aNIapara HCIOJIb3YIOTCS
aJIbTepHAaTUBHBIE YCTPOICTBa BBOJA MH(OpMAIMKU W JApYrHe TEXHUYECKUE CpEJCTBa IpHeMa-Tieperadu
y4eOHOH uH(OopManuu B JOCTYNHBIX (OpMax i CTYICHTOB C HApyIIEHUSMH ONOPHO-IBUIaTEILHOTO
anmapara, MOOWJIbHOW CUCTEMbI 00Y4EHUS IS JIIOJIEH ¢ HHBAJIUIHOCTBIO.

14 ®oHJ OLEHOYHBIX CPEICTB U METOAMYECKHE PEKOMEHIAIUH M0 OPraHU3alUuN U3YYeHUs
AUCHUIIJINHBI
14.1 OcHoBHbIe TPeOOBaHUSA K (DOHY OLIEHOYHBIX CPEICTB U METOAUYECKHE PEKOMEHIANHU

@OH/I OLIEHOYHBIX CPEJICTB M THIIOBBIE KOHTPOJBHBIE 3aJaHUsI, HCIIOJIB3yeMbIE I OLEHKH
c(OPMHPOBAHHOCTH M OCBOEHHUS 3aKPEIJICHHBIX 3a AMCUUIUIMHONW KOMIIETCHIMH NpU TPOBEICHUU
TEKyIIeH, MPOMEXYTOUYHON arrecTalui IO AWCLUUIUIMHE TPUBEACH B MPUWIOKEHUH K padoyeit
Iporpamme.

14
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14.2 TpeOoBanusi K (POHIY OLEHOYHBIX CPEICTB JISA JHUI C OTPAHUYEHHBIMU BO3MOKHOCTSMHU

3/10POBBSI

,HJ'I?I CTYACHTOB C OIrpaHU4YC€HHBIMH BO3MOXXHOCTAMU 3J0POBbA MPCAYCMOTPEHBI JOIMMOJIHUTCIIBHBIC

OLICHOYHBIC CPCCTBA,

nepedYeHb KOTOPhIX yKa3aH B TaliuIIe.

Tadoumna 14 — JlonoJiHUTEIbHbIE CPEICTBA OLEHUBAHUS ISl CTYI€HTOB ¢ HHBAJIUJIHOCTHIO

Kareropuu crynenros

Buabl J10M0JHUTEIbHBIX OIIEHOYHbBIX CpeacTB

DopMbI KOHTPOJISI U OLIEHKH
pe3yJabTAaTOB 00yUeHHs

C HapymIeHUsIMU cITyXa

TCCTI)I, IIMCHbMCHHBIC CaMOCTOATCIIbHBIC pa60TBI,
BOIIPOCEHI K 3a49€TY, KOHTPOJIbHBIC pa6OTLI

[MpenMymiecTBEHHO MUCHMEHHAS
poBepKa

C HapymeHusIMHU
3peHust

CobecenoBanne 10 BOIPOcaM K 3a4eTy, OIPOC 110
TEpMUHAM

IIpenmy1iecTBEHHO yCTHAsI
IpoBepKa (MHIUBUAYAITBHO)

C HapylIeHUAMHU
OIOPHO-/IBUTATEIHLHOTO
ammapara

Pemenne JAUCTAHIUOHHBIX TECTOB, KOHTPOJILHLIC
pa60TI)I, INHUCHbMCHHBIC CaMOCTOATCIIbHBIC pa60Tm,
BOITIPOCEHI K 3a4€TY

[IpeumyiiecTBeHHO
JTUCTAaHLIMOHHBIMH METOJIaMHU

C orpaHUYEHUSAMH T10
001IIeMe TUILIMHCKUM
MMOKa3aHUsIM

TecTsl, MICEMEHHBIE CAMOCTOSTEBHBIC PAOOTHI,
BOIIPOCHI K 3a4€Ty, KOHTPOJIbHBIE pabOTHI, YCTHBIE
OTBETHI

[IpeumyiiecTBEHHO IPOBEPKA
METOJIaMH, UCXOS U3 COCTOSTHUS
00yJaromerocst Ha MOMEHT
IIPOBEPKHU

14.3 MeToanyeckue peKOMeHIAIMHU 10 OLEHOYHBIM CPeACTBAM JJIsl JIMIL ¢ OTPAHHYEHHBIMU
BO3MOKHOCTSIMH 3710POBbSI

Hna crynentoB ¢ OB3 mpemycmarpuBaeTcst AocTymHas (opma mpeaocTaBieHHs 3aJaHHiA
OIICHOYHBIX CPEJCTB, 4 UMEHHO:

B TIeYaTHOU (opme;

B IICUYATHON ()OpPME C YBEIIMYCHHBIM HIPUPTOM;
B (hopMe IEKTPOHHOTO JJOKYMEHTA;

METOOM YTEHHSI aCCHCTEHTOM 33/IaHUs BCIIYX;

® [IPEAOCTABJIICHUC 3alaHHs C UCIIOJIB30BAHUCM CYPAOIICPCBOJA.
CTYZ[eHTaM C MHBAJIMAHOCTBIO YBCIMYHUBACTCA BPEMA Ha IIOATIOTOBKY OTBCTOB HAa KOHTPOJIbHBIC
BOIIPOCHI. I[J'IH TaKUX CTYACHTOB IPECAYCMATPUBACTCA NOCTYIIHAA Q)opMa npeaoCTaBJICHUSA OTBCTOB Ha

3aJaHusd, a HUMCHHO:

IIMCBMCHHO Ha 6yMare;
Ha60p OTBCTOB Ha KOMIIBIOTEPC,
Ha60p OTBCTOB C UCIIOJIB30BAHUCM YCIIYTI' aCCUCTCHTA,

® [IPEACTABJICHUE OTBETOB YCTHO.
[Iponenypa oneHuBaHMS Pe3yabTaTOB OOYyUEHHUs MHBAIMJOB [0 JUCLUIUIMHE NpedycMaTpHUBaeT
npenocraBieHne uHbopManuu B (Qopmax, aJanTHUPOBAHHBIX K OTPAHUYEHUSM UX 3I0pOBbI U
BOCIIPUSATHS UHPOPMAIIUU:

Jlist i1 ¢ HAPYIIEHUSIMU 3PEHUsI:

B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;
B IIEYaTHOM ()OpME yBETUUYEHHBIM IIPUPTOM.

JL1s1 1M1 ¢ HApyLIeHUsIMM CJIyXa:

JI1s1 1M1 ¢ HApYLIeHUsIMM ONIOPHO-ABUTaTeIbHOI0 ANNapara;

B (hopMe FNEKTPOHHOTO JJOKYMEHTA;
B Ie4aTHOM Gopme.

B (hopMe FJEKTPOHHOTO JJOKYMEHTA;
B Ie4aTHOM Gopme.

[Ipn HEOOXOAUMOCTH ISl OOYYArONIUMXCS C HWHBAIMJAHOCTBIO MPOIEAypa OIICHHUBAHUS PE3YJbTaTOB
00yuYeHHUsI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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1 Bgeenenue

@®onn oueHouyHbIX cpenactB (GOC) sBaseTcs NpUioKeHHEeM K paboyeil mporpamme
TUCHUIUIMHBL  (TIPaKTUKU) W TPENCTaBisieT CcoOOM  COBOKYNMHOCTh  KOHTPOJBHO-
M3MEPUTENIbHBIX MAaTEPHUAaIOB (TUIIOBBIC 3a/1a4H (3a/1aHus1), KOHTPOJIbHBIE PAOOTHI, TECTHI U
Ip.) W METOAOB HX HCIOJIb30BAHMS, IPEIHAZHAYEHHBIX JJIi M3MEPEHUs YpPOBHSA
JOCTHXKEHUS CTYACHTOM YCTaHOBJICHHBIX PE3YJIbTaTOB OOYUEHHS.

®OC no pucuuIuiHE (MPAaKTUKE) HCHOJIB3YETCS MpPU NPOBEACHUU TEKYIETO
KOHTPOJISl yCIIEBAEMOCTH U MMPOMEXKYTOUHON aTTECTAI[UU CTYICHTOB.

[lepedyeHb 3aKperuIeHHBIX 332 AUCHMIUIMHON (ITPAKTUKOW) KOMIETEHIIMI MPUBEICH B
Tabnuie 1.

Tabmuna 1 — IepedyeHb 3aKpenieHHbIX 32 TUCHUIINHON KOMITeTeH NI

D®opMyIHPOBKA Jtanbl GOpMHUPOBAHUSA
Kon
KOMIIeTeHIIUH KOMIIeTeH LU
MK-12 CnocoOGHOCTh K | JIoJ2KeH 3HATH OCHOBHBIE IOHATHSA | OLIHME

dbopmanuzanii B CBOEH | BEKTOPHOM  anreOpbl, JIUHEHHOM xapak
npeaMeTHoOW — obsactu C | anreOpsl u AHAJIUTUYECKOUN
y4E€TOM OTPAaHUYCHUN | TEOMETPUH, HUCIIOIB3YIOIIUXCS IIpH | TEPUC
UCIIOJIb3YEMBIX METOJIOB | U3YUYEHUN OOIETEOPETUUECKUX U —
UCCIICIOBAHMS. CHEUHUAIBHBIX JUCLHMUIUIMH W TpHU

dbopmanuzanuu npoPecCUOHAIBHBIX | MOKa3
3aJlay B MHKEHEPHOU MTPAKTHUKE.

arese
JoskeH yMeThb ITPOBOJINTH

GopManu3anu0o MCXOMHON 3agaum | B U
JUIL TIOCTPOEHHUS MaTeMaTHYeCKOM KpuT
MOJETN u IPUMEHSATH

MaTeMaTUYECKUE METO/IbI u| epue
BBIYMCIMTENLHBIE AJTOPUTMBI IS s

peuieHus MNPaKTHYECKUX 3agady U
MIOJIb30BaThCs IIPHU HEOOXOIUMOCTH OLICH
MAaTEMATUYECKOU JIMTEPATYPOH.

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

nanpHEelmeM mnpu  hopmanu3anuu
npodeCCUOHANIBHBIX ~ 3ada4  Juisg | CTCH
MOCTPOCHUS MaTEeMaTHICCKUX

. 005041
MOJEIIEH.

Ha
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BCEX ATamnax MpUBEJEHbI B TAOIHIE 2.

Tabumuna 2 — O0mue xapakTepuCcTUKH NOKa3aTesell M KpUTepreB O eHUBAHUS
KOMIIETEHMH 110 dTanam

Ioka3areau u

KpHTEpHH 3HaTh YMeThb Baagers
KonTpomupyer
Obnanaer AMana3oHOM POIPY
Ob6nagaer CUCTEMHBIMU BBITIOJTHSEMYIO
U TIIyOOKUMH 3HAHUSIMU NPAKTHACCKHX paboty IIPOBOAUT
OTHHHH? B IIpejesiax HU3y4aeMou YMCHHH,  TpeOyeMBIX OHGHK};
(BbICOKMIA ISt pasBUTHA .
JUCITUTIAHBI | tpopucckix pemenui. | BPHOTHEHHOM
YPOBEHb) MOHMMAaHUEM  TPaHUIL p P > | paboTsl,
abcTparupoBaHus
MPUMEHUMOCTH Moaudummpyer
npo0em
3Tanbl paboThl
Obnanact sHaHuAME Ob6uagaer Auana3oHoOM
OCHOBHBIX MOHSTHI Ha AacT A Omnepupyet
X . MPAKTUYECKHUX
opoimo YPOBHE ONPEACIICHUN U vermit.  Thebvempix | CCHOBHBIMH
a30BbIi B3aMMOCBS3EH MK METOJAMHU  PCIICHHUSI
6 y y ) peoy: P
HIMI B TIDEICIAx JUIs PEMICHNAS THHOBBIX | . "
YPOBEHB) P 3a1a4 ¢ OJIEMEHTaMH .
u3y4aeMoit UCCJIETOBAHHM
L WCCJICIOBAHMUS
Obranact sHauAMH O06namaer OCHOBHBIMH
YIOBJIETBOPHUT | ocHOBHEIX OHSTHIA HA MGHE}IMH PaGotaer npu
€JIbHO YpOBHE Ha3BaHUil U i]pe 6yeM1,n:m s | EPIMOM
7 0003HauYeHUI HaOJIIOICHUN
(moporoshii AITOPUTMOB ’emeHI/m BRIIOTHCHHA  HPOCTRIX I/IKOHTIIOJ'Ie
YPOBEHb) P p THUIIOBBIX 33124 P

THUIIOBBIX 3aJ1a4

2 Peaauszanus KOMneTeHIMI

1 Komnerenmus IK-12

IMK-12: cnocoOHOCTh K (opManu3aivi B CBOEH MPEIMETHOM 00JACTH C y4eTOM

Ol“paHI/I‘IeHI/Iﬁ HCITOJIB3YCMBIX MCTOJOB UCCIICAOBAHNA.

st hopmMupoBaHUs KOMITETEHIIMA HEOOXOJUMO OCYIECTBUTH DSl ATANOB. DTarbl

(bOpMI/IpOBaHI/IH KOMIICTCHOWH, IPUMCHACMBIC I 9TOIr0 BH/AbI 3aHITUU U HCIIOJIB3YEMBIC

Cpe/ICTBa OIICHUBAHUS TIPEACTABICHBI B TabnuIle 3.

Taéauua 3— Iransl popMupoOBaHUsSI KOMIIETEHIIUM W UCIOJIb3yeMble CPeICTBa

OLlCHUBAHUS
1. Cocras 3HaThL YmMmeThb Baagers
COI[ep)KaHHe 3HaeT OCHOBBI IIpOBOAUTDH MCTOaMU PCIICHUA

1R
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JTamnoB

MaTeMaTH4eCKOro
aHaIm3a,
muddepeHnanTbHOro 1
HUHTETPATBHOTO
WCYMCIICHUS, BKIIIOYast
OOBIKHOBCHHBIE
muddepeHnraIbHbIC
ypaBHEHUS, PSJIbI U
unrerpain dypeoe, a
TaK)Ke TCOPHIO
byHKIMHA
KOMIIJICKCHOTO
MIEPEMEHHOTO,
WCIIOJIL3YIOIIUXCS TIPU
HU3y4YECHUH
O0IIETEOPETUYECKUX H
CHeIHalbHBIX
TUCIUILIAH U IPU
dhopmanm3anuu
npodeccHoHATBHBIX
3a/1a4 B UH)KEHEPHOI
MIPAKTUKE

hopmanmzanuio
HUCXOJIHOU 3a1a4u I
MOCTPOEHUS
MaTeMaTHYECKOM
MOJICTI U IPUMEHSATH
MaTeMaTU4YCCKHE
METOJBI
BBIYMCIUTEIIHHEIC
AJTOPUTMBI TSI
pelieHus
MPAaKTUYECKUX 3a]1a4 U
M0JIb30BATHCA MPHU
HEO0XOIUMOCTH
MaTeMaTHYECKOM
JINTEPATYPOil

3aj1ad

TG epeHIaIbLHOTO |
MHTETPaIbHOTO
HCYHCIICHHH,
nuddepeHIaTbHBIX
YpaBHEHUI, TEOPUU
byHKIMMA
KOMIIJICKCHOTO
MIEPEMEHHOTO,
HEOOXOUMBIX B
JlaJIbHEMIIEM TIpU
dbopmanmzanumn
npodeccuoHaNbHbBIX
3a11a4 JIsl IOCTPOCHUS
MaTeMaTHYeCKHUX
MozeIen

Buambl 3anaTui

o Jlexuuu;
e [IpakTuueckue
3aHATUS;

e (CamocrogTenbHas
paboTa CTyICHTOB;
e KoHcynbranuu

e IIpakTnyeckue
3aHATHUS;

e (CamocrosgTenpHas
paboTa CTyIeHTOB;

e KoHcynpranuu

e [IpakTnyeckue
3aHATHUS;

o (CamocrosTeiabHas
paboTa CTyIeHTOB;

e KoHcynprannu

Hcnoab3yembie
cpeacTsBa
OLICHMBAHUA

o Tect;
e KoHTposbHas
pabora;

e DK3aMmeH

e KontponbHas
pabora;
e DkK3aMeH

e KoHTponbHas
pabora;
e DK3aMeH

@opmMynUMpOBKA TOKA3aTEIE W KPUTEPHUEB OLICHUBAHUS JAHHOW KOMIIETCHIIUU

npuBeAeHa B Tabaune 4.

Tabauua 2 — [oka3areau U1 KPUTEPUH OLlEHMBAHUSA KOMIIETEHIMU HA TANax

IToxa3zarenn
3HaThL YmMmeThb Baagers
U KpUTEPUU
pacKpbIBaeT CBOOOIHO e cBOOOJHO OnepupyeT
CYIIHOCTDH NPUMCHACT MCTOAbL METOJaMHU
OTJIMYHO MaTeMa"EI/I'—IeCKI/IX pelieHus 3a1a4 B n3y4aemMou
o IIOHATHUH, ITPOBOAUT HC3HAKOMBIX JUCHUITIIMHBI,
(BbICOKHUI ) .
HUX XapaKTEepUCTHUKY; CUTYyalluAIX; e OpraHm3yer
yp0BeHb) AHAJIU3UPYCT CBA3U YMECT KOJIJICKTUBHOC
MCKAY pa3JInIHbIMU MaAaTCMAaTUUYCCKU BBIIIOJTHCHUC pa60TLI,
MaAaTEMaAaTUUYCCKUMU IIOKA3aTh U SanaFI/IBaIOHIeﬁ
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MTOHSITHSIMH, apryMEHTHPOBAHO H3ydaeMyro
000CHOBEIBAET JIOKa3aTh MTOJIOKCHHUS JUCIUTUIAHY;

BBIOOD M3y4aeMoil CBOOOIHO BIIAIEET
MaTeMaTH4eCKOTO JUCIUTUIMHBI 1 Pa3HbIMH CIIOCO0aMHU
METO/a, IIaH, 3Tkl (dhopman3oBarh MPEJCTABICHUS U
pEIICHHUS 331K, peallbHyI0 3a1a4y (dhopManu3anuu
dbopmanuzyer JUIs IOCTPOCHUS e MaTreMaTu4ecKoi
MTOCTABJICHHYIO MaTeMaTH4eCKOi nHdopManuu.
3aJ1aqy Ajs MOJCIIN.

MMOCTPOCHUS

MaTeMaTHYeCKOHM

MOJIEJIH.

JaeT OTMpeeIICHUs

OCHOBHEIX TIOHATHIL CII0COOCH Pa3/IMYUTh I;IC)II:I/IE/I;?;(;T

1 HPHBOAMT CTaHI[apTHII)JIe u MOJIyYCHHBIC 3HAHUS,
MIPUMEPBI HX

[IPUMEHEHH: HOBBIE CUTYAIUH MIPU crocobeH paboTarh B

IIOHUMAECT CBA3U

dbopManmu3anum u

KOJIJICKTUBEC, 3aa4u

CILICHNY 3a]1aY; KOTOPOTO
Xopo1uo MEXK/Ty pa3In9IHbIMH P AL P
. 3aTparuBaroT
(6a30BHbIii — yMeeT KOPPEKTHO P
BBIpaXKaTh U U3y4aeMyIo
YPOBEHb) apryMEHTUPYET a :
PryMEHTHPOBAHO TUCIUILIIHHY;
BBIOOp MeTOna
000CHOBBIBATh BJIaJIEET CIoco0amMu
dhopmanuzanuu u
TIOJIOKEHHUS NPEACTaBICHUS U
peLIeHus 3a1a4H; N
n3y4aeMoi bopmanuzanun
COCTAaBIISICT IUIaH o
TVCIUTUIAHBL. MareMaTu4eCcKon
dhopmanuzanuu u
nHpopmaruu.
pelIeHus 3a/1a4H.
BOCIIPOU3BOAUT yMeeT IPUMEHSTh TIO/IZICPIKUBAET
OCHOBHbIE (aKTHl, aJITOPUTMBI Pas3roBOp Ha TEMBI
UJeu; dbopmanuzanuu u H3y4aeMoi
YaoBaersopu pacro3Haer pELICHUS] TUTIOBBIX JMCIUTTITHHBL;
TeIhLHO OCHOBHBIE 3aj1a4 Ha MPAKTHKE; BIIA/ICET OCHOBHOM
. MaTeMaTH4eCKHe yMeeT paboTarh co TEPMUHOJIOTHEH U
(moporosbii 6 . .
OOBEKTHI; CIIPaBOYHOMN OCHOBHBIMHU
YPOBEHb) 3HAET AJITOPUTMBI JIUTEPaTypOi; MEeTOJaMH
(bopmanuzanuu u yMmeeT ohopMIIATh (dopmanuzanuu
pELICHUS] TUTIOBBIX pe3ynbTaThl CBOEH OOBEKTOB U3y4aeMoi
3aj1au. paboTBhL. JUCIUIIINHBI.
3 TumnoBble KOHTPOJIbHbIE 321aHUSA
s peanu3anuy  BBIICTIEPEYUCICHHBIX  3adad  OOy4YeHHS  MCIOJb3YIOTCS

CJIEIyIOIINE MaTepUaIbl:
— TUIIOBBIE KOHTPOJBHBIE 3aJlaHUsI WM WHbIE MaTepHuasbl, HEOOXOAUMBIE JJIS OIEHKH

3HAHWI, YMEHUMN, HABBIKOB U (MJIM) ONBITA JEATEIbHOCTH, XapaKTEPU3YIOIINX STaIlb

2N
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dbopMUpOBaHUSI KOMIETEHIIMI B MPOILIECCE OCBOEHUS 00pa30BaTENbHON MPOrpaMMBbl,

B COCTaBC:

TecT: UTOTOBBIN TECT MO QJICMCHTAPHBIM 3HAHUAM U ITPAKTUICCKHUM HABbIKAM

Jemo-eapuanm
Haiitu npenesnst

. arcsin 7x
Iim ——
x—0  tgoX

N
x| N

lim (1—5x)

x—0

1

3 —1).sin(x2 —1)

(%3 ~1)sin(x-3)
Jx+1-2

1
5. Snsgercamm Xg = 2 TouKOif pa3psiBa QYHKIUH fl(X) = —1arctg
X— X—

3. Sensercs mu pynkums a(X) = ( GeckoHeuHO GoubIIoif B Touke Xg =17
X

4. Slensercs i Gynxuus (X) = 6eCKOHEYHO Maoil B Touke X =37

? Ecan ma, To Kakoi

pa3pbIB TepnuT QYHKIUS B JAHHON TOUKe?
x2 — 4 npu X < 2,

6. Oxapakrepu3oBaTh TOUKYy X() = 2 nns pynxuuu o (X) = 5
X -9 mpu X>2.

HaiiTH Ipon3BO/IHbIE CSAYIONMX QYHKIHT (Pe3yIbTaT He IPeoOpa3OBbIBATS):
7. f (X)=(2—x?) cosx+2xsin x

sin?3x

8. f(x)=e
9. Haitti mpu6mmkennoe snavenne gpynxunn Y = f(X), rze f(X)=arcsinx, x=0,08.
10. HaiiTi y4acTKH BBITYKJIOCTH M BOTHYTOCTH M Touku nepern6a pynkmun T (X) =X + % .

11. Haitru dU Qyukiuu U :sin(x2 + y2).

3+2i

12. 3anucatp B anrebpanyeckot popme Z = e
—1

.
—I1
13. Berumcauts e 3

Haiitu naTerpais:

14. ax
@+ x2)arctgx
15. Ixexdx

21
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16. BeraucauTh mI0maas miIoCKor GUrypsl, OrpaHUYEHHON KPUBBIMHU:

y:3(x+1)2; y=3x+21
Brrstcanth CXOOUMOCTb UHTETPAJIOB:

1.
17. I—SInde;
0 x2

20. Cpenu naHHBIX YpaBHEHHUM HAWIUTE TUHEHHOE YpaBHEHHUE (OTBET OOOCHYWUTE) U PEIIUTE JIJIsi HETO

3agauy Komm y(\/g ) = 2—;[

2
x2+4

y — yeX

1+eX

, 2y —X
B y=-2"
2X+Y

a) x2y'+2xy =

6)

d
21. OOuwmit unterpan nupdepeHnaIbHOT0 YpaBHEHHUS —é = XdX wuMmeer BUL....
y

22. Haiimute obmiee pemenue nuddepeHmaibHoro ypapaeHus y" =3x—2.
23. VKaKuTe ypaBHEHHUS, TOPSIOK KOTOPBIX MOKET MOHU3UTh 3aMeHa Y’ = p(y)
a) (x+1)y"+y"=x+1

6) 2yy"=(y)? +y?
B) Xy"—Vy' In(ij =0
X

r) X yﬂl+2X3y” :1

24. 3arummre ob1ee pemenue ypasHenust Y +y —2y =0.

X

25. SBnsercst mu GyHKIHS Y = Clex +Coe " +C3cosx+Cy ob6mum pemienrem anddepeHInatsHoro

ypaBHEHUs y(4) -y=47?
26. YCTaHOBUTE COOTBETCTBUE MEXKY MU PEpEeHIINATbHBIM YPaBHEHHEM U BUIOM €TI0 YaCTHOTO
pemeHwst

a) Y'+3y'+3y=7+7x 1) Yy =ax

0) y'+3y'=7+7x 2)yw,:a+m£
3) Yu = (a-+bx)x?
4) Yy =a+bx

5) Yun = (@+bx)x

297
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27. YcTaHOBUTE COOTBETCTBUE MEXTY BUJIAMU CXOJIUMOCTH U PAAAMHU:

o0
1

a) AGCOTIOTHO CXOJIUTCS 1) Z
0) YCII0BHO CXOAUTCS 2) (_ 1)” n

- 1
B) Pacxoaurcs 3) z

) $

5 3 LU

0.0]
28. Onpenenure 00J1aCTh CXOIUMOCTH psiaa Z
n=1 7

29. Paznoxure Qpyakuuio f (X) —e2X 4 psna Teitnopa B okpectaocTr Touku X =0.

KoutpojanHuas padora:

KonTponbnas padota Nel Beenenne B MaTemaTHieckuii ananu3, nuddepeHnuaisnoe u
UHTETPaJIbHOE UCUUCIICHHUS.
KonrtponsHas padora Ne2. UnTerpanpHoe ucurncinenne, muddepeHnnanbsHpie ypaBHEHUs, PSIbL. .

lemo-sapuanmuol KonmponbHvIX pabom

1. BBenenue B MaTeMaTHYECKHUM aHaJIn3, L[H(I)(l)epeHuHaanoe N UHTCTPAJIbHOC UCHUCIICHH.

Jlemo-eapuanm

1. BeIeuTh rIIaBHYIO 4acTh BUaa C-(x—1)¢ GeckoHeuHo Manoi a(X) = (X3 —8)- sin(x2 - 4) npu X — 2.
2. Haifti u oxapakTepu30BaTh TOUKH pa3pbiBa (PYHKIUI:

NT+X-3 N 5

a) f,(x)=
) L) X* —5X+6 145
X—2
—(X 5(x12) mpu X <0,
X —
6) f,(x)= |X—3|
————— 1npu Xx=0.
X* —5X+6 P
2
3. Haitn —/—, , €CIIN y(x) 3a/1aHa IMapaMeTPUIECKU
dXx " g2
X = COst
. gt
y:sm4—
2

23
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4. C momompio muddepenuuana Haiitn npubmmkentoe 3nauenne pyakiun Y = f(X), rae

FX)=
Vx% +5

5. Haitru du u d 2u ¢dyuxkuu U = arctg (xy + 22).
6. ITonb3ysick npaBuiom JlonuTans, HAWTHU peesn

, x=197.

lim x*.e”*
X—> to
7. 3anucatp B anredpandeckoi popme
_ 51
3+3i
8. HaiiTu Bce 3HAaUEHMs KOPHS J-32

97r

9. Beiuuciuts € 6
Haiitu unterpansi.

10.1 3x-1

Jie

arccos‘5 X

1- x2
12. j arccosx dx

X19

13. Imdx

14. BelyrcnuTh TIIOMIA/b TUIOCKOM (UTYphI, OTPAaHUYEHHON KPUBBIMU:

o6y = x3 —16x, 24y = x3 -16x;

11. | -dx

15. Beruucinuth HeCOOCTBEHHEIS I/IHTerpaJIBI HJIX YCTAHOBUTH UX paACXOAUMOCTb

0

2) J- J' x2dx
oX +6x+18 3 V625-x* '

16. BeissicHUTB CXOAUMOCTb HCCO6CTB6HHI>IX I/IHTerpaJIOB

0 j > V16— x?

dx;

Y I(x+2) VX% +1

2. HTerpanbHoOe ucuncienue, mudepeHmraibHble YpaBHEHHs, PSIIb.
/emo-eapuanm

1. Beruncauts ” (X2 +3y)dxdy, eciu D — 00aacTh, OorpaHUYeHHAs KPUBBIMH Y = X2, y?=x.
D

2. BeruncauTe B MOJSIPHBIX KOOpAMHATAX _U dxdy ,

Jﬁ

€CIIn D={(x,y)eR2:x2+(y—4)2216, x2+y <16}.

3. Beruuciauts 00beM Tena, OrpaHUuEeHHOTO TOBEepXHOCTAMH Z=0, z=2X, X+Yy=3, X :,/% .

4. Haiitu obmiee pemenue nuddepeHnaibHOro ypaBHEHUS:
24
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a) X%y = y(x+y);
6) 2(x—y*)dy = ydx
B)2xy' =eY¥ +2y".
5. Pemnts 3amauy Komm
2yy"+(y)? =0,y =1, y'() =1.
6. Ins ypaBuenust y" —y"—2y' = f(x):
a) HailTu oO11ee pelIeHne COOTBETCTBYIOIIEI0 OJJHOPOJHOIO YPAaBHEHUA Y, ;
0) HaliTH YaCTHOE pEIIeHHWE HEOIHOPOJHOTO ypaBHeHuWs, ecnu f(X)=4cosx; 3ammcaTh oOIIee

pELIEeHNE 3TOI0 YPAaBHEHUS;
B) HaliTH YaCTHOE PELCHUE, YAOBIETBOPAIOIIEe HaualbHbIM YCIOBHIM

y(0) =1 y'(0)=1 y'(0)=0;
I') 3aMHCaTh YaCTHOE PEIICHUE C HEOMPeIeIEHHBIMU KO3 PHUIICHTaMU, €CITN

f (x) =e % (sin X — 3c0sX) + X°.

7. BBISICHUTDH BOIIPOC O CXOOAUMOCTH psaaa

Dy X ()

G LS > (N i
4) ' O
) Z;«/_\/n +1 %/n +5

n=l N n+ n=1

&. Haiitu oOmacte CXOOAUMOCTH psaaa
) 6n 5 o) n

2 Z—:1 6" )nzzllﬁ,

9. Paznoxwurts B psan Teitnopa
a) z2e ™’ B OKpPeCTHOCTH TOUKH Zy =0

b) 3 B OKPECTHOCTH TOYKH Zg =2.
0,2 1_eg X
10. Beruucnute npubnanxkeHHo ¢ TouHocTbio o = 0,001 nHTerpan J. ——dx
X
0

Tembl J1a00PATOPHBIX PAOOT: He NPedyCMOmMpPEHblL.

TeMbl 119 CAMOCTOATEJILHON PA0OOTHI:

Cemectp 2
[IepBrlii U BTOPO 3aMeyaTesIbHbIE MPEIEIIBl U UX CBOMCTBA

BeckoneuHo mMajbie 1 OECKOHEYHO OOJBIINE BETUUNHEI
['eomeTpuyeckuil ¥ MEXaHUYECKUM CMBICI IPOU3BOJHOMN
['eomeTpuyeckue npuioKeHus MPOU3BOAHON
Brinykibie 1 BorHyThIE (PYHKITUN

ACUMIITOTEI

No g krwbdeE

[punoxxeHust onpeaeaeHHOro HHTerpaia

Cemectp 3

1. TlIpunosxeHus: KpaTHBIX HHTETPATIOB
2. OrmeHka ocTaTOYHOTO WieHa psiyia Teimopa
3. TlpunoxxeHus TEOPUH PSIIOB K MPUOIMIKEHHBIM BEIYHCICHUSM
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TeMbI KYpCOBOI0 IPOEKTA: He npedycMOmpeHsi.

TeMbl KOJUIOKBHYMA: He npedycMOompenbl

3K3aMeHaHI/IOHHLIe BOIIPOCHI.

Cemectp 3

Cuctemnl okpectHocteil B R" u R . Ilpenen pyHxuum.

OnHocTropoHHKE OKpecTHOCTH B R. OHOCTOPOHHME IIPEEIbI.

ITocnenoBarenbHOCTh U €€ Mpeaed.

Teopema 0 eIMHCTBEHHOCTH IpeJiena.

IIpenen cymmsl.

IIpenen npousBeneHus.

[Ipenen mpoOw.

Teopemsl 0 mpenenax B HEPaBEHCTBAX.

HenpepbsBHOCTH QyHKITHH.

10 HenpepbsiBHOCTD CIIOKHON (YHKITUH.

11. Knaccuuxanus u30JupoBaHHBIX TOYEK pa3pbiBa CKAIAPHOW (YHKIMH CKAJIIPHOTO apryMEHTA.

12.TlepBoIii 3aMevaTEbHBINA MPECIT.

13. Bropoii 3amMedaTebHbIi peer.

14.CnenctBust BTOPOro 3aMeyaTesbHOro npezena.

15. beckoneuno maibie. KauecTBeHHAst M KOJIMYECTBEHHAS IIIKAJIBI CPABHEHUSI OCCKOHEYHO MaJIbIX.

16. beckoneuno 6onbune. KauecTBeHHast 1 KOJIMYECTBEHHAS LIIKAJIbl CPAaBHEHUS] OECKOHEYHO
00JbIINX.

17. Iuddepennupyembie 0TOOpaKeHHUS.

18.1Ipon3BoaHas MaTpula CKAIAPHONH (YHKIMH CKAISAPHOTO apryMEHTA.

19.[IponsBoaHast MaTpuila BEKTOPHOW (DYHKIIMU CKAISIPHOTO apryMEHTa.

20.1IpousBoaHas MaTpuLa CKalsIpHOH (PYHKIIMM BEKTOPHOTO apryMEHTa.

21.TIpou3BoaHass MaTpulla BEKTOPHOW (DYHKIMH BEKTOPHOTO apryMEHTA.

22.1Ipon3BoHas CyMMBI, IPOU3BEACHUS, IPOOH.

23.TIpou3BogHAs CIIOKHON (PYHKIIHH.

24.TIpousBoaHas oOpaTHON (HYHKIUU.

25.TIpon3BOHBIE BBICIIUX MOPSIIKOB.

26.IIponsBoaHas (GpyHKIMU 33JaHHOM HapaMeTpHUYecKH.

27.1Ipon3BOHBIE BBICIIUX MOPSAKOB st (PYHKIIHMIA, 3aJaHHBIX TTApaMETPHUYECKH.

28.1IpousBoaHas (GyHKIMH, 33/1aHHON HESIBHO.

29.TIpon3BOIHBIE BBICIINX MOPSAKOB ISt GYHKINH, 3aJaHHBIX HESIBHO.

30.T'eomeTpryeckuii 1 MEXaHUYECKHH CMBICI TPOU3BOIHOM.

31.TeomeTprdeckne MPUIIOKEHUS Mpou3BoaHON. KacarenpbHas u HopManb K KpuBoil. Kacarembnas
IUIOCKOCTh M HOpMaJIb K IOBEPXHOCTH.

32. luddepennman. MaBapuanTHOCTH (HOpMBI TepBOTO AU QepeHmana.

33. Auddepeniiualbl BEICIINX TOPSIIKOB.

34.Teopema depma.

35.Teopema Poms.

36.Teopema Komm.

37.Teopema Jlarpanxa.

38. locraTounsie ycimoBus UG PepeHITnPYEMOCTH.

39.PackpeiTue HeonpeaeneHHocteld. Teopema JlonuTans.

40.Monoronnble ¢yHKIUA. HeoOXoawMble YCIOBHS MOHOTOHHOCTH. JlOCTaTOYHBIE YCIOBHUS
MOHOTOHHOCTH.

41.9xctpemymbl. HeoOxoaumbie ycIoBHs 3KCTpEMyMa.

42.3kcTpeMyMsbl. JlocTaTouHbIe YCIOBUS SKCTpeMyMa sl QYHKIUHU OJHOM epeMeHHOH.

43.3kcTpemMyMmsbl. JlocTaTOvHbIE YCIOBHS SKCTpeMyMa (GYHKIIUU ABYX NEPEMEHHBIX.

©COoNO~WNE

2R
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44, MeTtoa HAaMMEHBIITUX KBAJPATOB.

45.YcnoBHble 3KcTpeMyMbl. [06anbHble SKcTpeMyMbl. HaxoxxaeHne HauOoMbIINX U HAMMEHBIITHX
3HAYCHUM.

46.Brpimykiible U BOTHYThIE (GyHKIUU. JlocTaTOUHbIE YCIOBUS BHITYKJIOCTH (BOTHYTOCTH) (DYHKIIUH.

47. ACUMITOTHI.

48. Komrnekcuele yncna. ['eomerpuueckas uarepnperanusi. Moyib, apryMeHT KOMILJIEKCHOTO
yrciaa. PopMbl 3alMCH KOMITJIEKCHBIX YHCE.

49. KomrnekcHble yncina. JleiicTBUS ¢ KOMIUIEKCHBIMU unciiaMu. Onepanuy HaJ KOMIUIEKCHBIMU
YHCIIaMH.

50.ITepBooOpasnas. Heonpenenennsiii uaTerpa. OCHOBHBIE CBOMCTBA.

51.3amMeHa iepeMeHHBIX B HEOIIPEACTICHHOM HHTETpalie, MOABEACHHE MO 3HaK auddepeHmnnana,
UHTETPUPOBAHUE 110 YACTAM.

52. Beruncienue omnpeneneHHoro uarerpana. ®opmyna Hetotona - Jleitbnuna. MaterpupoBanue mo
YacTsAM U 3aMEHa IEPEMEHHBIX B OIPEACICHHOM HHTErpale.

53. HecoGcTBeHHble HHTETpajbl 1-To poja (Ha HEOTPaHUYSHHOM MIPOMEXYTKe). Teopembl cpaBHEHHUS.

54.HecoOcTBEHHBIE MHTETPAIBI 2-TO poja (0T HeorpaHWYEHHBIX (DyHKIHI). Teopembl cpaBHEHUS.

55. IIpunosxxenus onpeaenéHHOro HHTErpaa.

56.KparHble HHTErpasibl, IOBTOPHBIE HHTEIPAJIbl, BEIUUCIICHUE KPAaTHBIX HHTEIPAJIOB CBEJIEHUEM K
MOBTOPHBIM B CIIy4ae MPsIMOYTOJIbHON M MPOU3BOJILHOM 00J1acTei.

57.3ameHa nepeMeHHbIX B BOHOM HUHTErpae.

58.3ameHa nepeMeHHbBIX B TPOMHOM HHTETpaJIe.

59. luddepenmanbHble ypaBHEHUS C pa3AesSIOIIUMUCS IEPEMEHHBIMU M CBOJSALINECS K HUM.

60. OmHopoaubie MuddepeHIaTbHbIe YPABHEHUS U CBOJISIINECS K HAM.

61.JIunelinbie quddepeHManbHble ypaBHeHUs, AU depeHinanbable ypaBHeHUs bepHym.

62. YpaBHeHHE B IOTHBIX AuddepeHianax.

63. luddepennmanbuble ypaBHEHUS BBICIINX MOPSAIKOB, JONYCKAIOLINE MOHWKEHNE MOPSIKA.

64. Jluneiinsie nudepeHnranbaple ypaBHEHHS BRICITUX TOPSIKOB.

65. TeopeMa 0 HAIOKEHUU PEIICHUM.

66. CBoiicTBa YaCTHBIX PEUICHUH JIMHEWHOTO OJHOPOIHOTO AU(PEepeHINATBHOTO YPaBHEHHS.

67. Teopema 0 BUJIE OOLIETO pelIeHHs TMHEHHOTO 0JTHOPOJHOTO AU dHepeHInalIbHOTO ypaBHEHHUS.

68. Teopema o0 CTpyKType 00IIIEro pemeHus JHHSWHOTO HEOJHOPOTHOTO U hepeHITHATEHOTO
YpaBHEHHS.

69. HaxoxneHnue pemeHus JTHHEHHOTO 0THOPOTHOTO MU (hepeHInaIbHOTO YPaBHEHHS C
HOCTOSIHHBIMU K03 punimeHTamu.

70. Pemenne muHEHHOTO HEOAHOPOIHOTO AH(PEepeHINATHHOTO YPaBHEHHS ¢ TOCTOSHHBIMU
K03(ppULIMEHTaMU METO/I0M BapHallli MPOU3BOJIbHBIX OCTOSHHBIX.

71.Penienre TMHEHHOTO HEOAHOPOIHOTO U HEepeHIINATEHOTO YPABHEHUSI C TOCTOSSHHBIMU
K03 pULIMEeHTaMH C TPaBOM YaCThIO CIIELHUATLHOIO BU/A.

72.Cucremsl qudepeHInanbHbIX ypaBHEHUH.

73.Pemienre 0JTHOPOJHBIX CUCTEM JIMHEHHBIX AU (epeHInalbHBIX YpaBHEHHH ¢ MOCTOSIHHBIMU
KO3 UIIMEHTaMH.

74.PemieHre HEOAHOPOAHBIX CUCTEM JIMHEWHBIX MU (depeHINaTbHBIX YPAaBHEHHUH C ITOCTOSHHBIMHU
kod(urmentamu (METOT BapHUaIllUU MTOCTOSTHHBIX ).

75.Yucnossle psiyibl. CXOJUMOCTb YHCIOBBIX PSIOB. AOCONIIOTHAS U YCIOBHAS CXOAUMOCTH
YHUCIIOBBIX PSI/IOB.

76.1Ipu3Haku cpaBHEHUsT aOCOIIOTHOM CXOJMMOCTH YHCIIOBBIX PSAIOB.

77 Ilpusnaku J{anamOepa aOCOMOTHON CXOMMOCTH YHCIOBBIX PSJIOB.

78.TIpu3naku Kom aGcomoTHON CXOAUMOCTH YUCIIOBBIX PSIOB.

79.3nakouepenytommuecs psaasl. [Ipuznak JIeHOHMIIA CXOIMMOCTH 3HAKOUYEPETYIOIUXCS PSIOB.

80. ®ynkumoHanbHbIN psag. O6macts cxoguMmocTu. OnpeneneHne paBHOMEPHOH CXOAMMOCTH.

81.Crenennoi psan. Teopema AGens.

82.CBs13b KOO PUITUEHTOB CTETICHHOTO psijia ¢ ero cymmoi. Ps Teiimopa mis ¢pyakmuu f(z) , ero

obnactb cxonuMoctu. [TomyuuTs paznoxkenue B psii MakiiopeHa s 3JieMeHTapHbIX (QYyHKIUH.
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4 MeToanuecKkne MaTepUabl

Jlna obecniedenust mpoiiecca 0OydeHuUs: U pelieHus 3a1ad 00y4eHUs HUCIOIb3YIOTCS
CJIEIyFOLUE MaTepUaJIbl:

— METOIHMYECKHE MaTepHualbl, OIPEACISIIONME IPOLEAYPhl OLECHUBAHUSA 3HAHMWM,

YMEHUH, HABBIKOB M (WJM) ONBITA JEATEIBHOCTH, XapaKTEPHU3YIOIIHUX 3Tarlbl

(hopMHpOBaHUSI KOMIIETEHIINI COIIacCHO MyHKTa 12 paboyeit mporpaMmal.

4.1 OcHoBHas1 JIUTEpPATYpA.

1. bepman, I'.H. COopHUK 3a/1a4 11O KypCy MaTEMaTUUYECKOT0 aHau3a [ DJIEKTPOHHBIN pecypc] :
yaeOHoe mocobue. — DnektpoH. aan. — CII6. : Jlans, 2016. — 492 ¢. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll id=73084

2. bepmant A.® Kparkuii kypc maremarndyeckoro ananusa / A.®@ bepmant, U.I" Apamanosuy ,
C-IlerepOypr Uzn-Bo: Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll id=2660

3. EmproB A.A. UaTerpanbHoe ucuucienue. Jnddepennuanbapie ypaBHeHHS | yaeOHOE Tocoome / ALA.
Enbuos, T.A. EnbioBa ; denepanbHoe areHTCTBO 10 00pa3oBaHuio, TOMCKUI TOCy1apCTBEHHBIN
YHMBEPCUTET CUCTEM YIPABICHUS U paauoieKTpoHUKH. - Tomck : TYCVYP, 2007. - 263[1] c.
Ox3emmusipsl Beero: 100.

4. Kapacesa, P.b. Psaapl [DnekTpoHHbIit pecypc] : yuebHoe nmocodue. — Dnextpon. gaH. — CIIO. :
Jlanp, 2016. — 140 c. — Pexxum nocryma: http://e.lanbook.com/books/element.php?pll_id=72981

5. Maraszunnukos JI.W. Tlpaktukym no auddepenunansnomy ncunciennto: YuedHoe mocoodue / JI.U.
Mara3zuaaukos, A.JI. MarazuaaukoB; — ToMck : ToMckuil rocy1apCTBEHHBI YHUBEPCUTET CUCTEM
yIpaBiieHUs U paguodnekTponuku, 2007. — 212 c. Dx3emmsipsl Bcero: 99

4.2 lonoHuTeIbHAS JINTEPaTypa.

1. Tronrep, H.M. COopHuK 3a/1a4 O BBICIIEH MaTeMaTuke [ DIEeKTPOHHBIN pecypc] : yueOHoe mocodue /
H.M. T'rtontep, P.O. Ky3pMun. — Dnexrpon. gan. — CII6. : JIansp, 2003. — 816 c. — Pexum
nocryma: http://e.lanbook.com/books/element.php?pll id=622

2. EnpnoB A.A. IIpakTHKyM 10 MHTETPAIbHOMY UCUUCIICHUIO U T PepeHIINaTHHBIM YPaBHEHHSIM :
yuebHoe mocodue st By30B / A.A. Enbios, T.A. Ensiiosa. - Tomck : TYCVYP, 2005. - 204c.
OK3eMIUISIphI Bcero:285

3. MarasunnukoB JI.W. Bricmias maTematnka. BBeaeHrne B MaTeMaTHUECKH aHATH3.
Huddepennmanbaoe ncuncienue: yueonoe nocooue / JI.U. Marazunnaukos, A.JI. Mara3uHHUKOB;
MunucrepctBo oOpasoBanus Poccuiickoit @eneparuu (M.), ToMmckuii rocy1apcTBEHHBIH
YHHUBEPCUTET CUCTEM yTpaBiIeHUs U paanodiekTpoHuku (Tomck). - Tomck : TMIIIO, 2003. - 192c.
Ox3eMIuIsphI Beero: 159

4.3 Ob6s13aTesibHbIE Y4eOHO-MeTOANYeCKHEe MOCOOUsI.

1. bBepwman, I'"H. CoopHUK 337a4 10 KypCy MaTeMaTHYECKOT0 aHaiu3a [ DIeKTpOHHBIH pecypc] :
yuebHoe mocobue. — DnektpoH. aan. — CII6. : Jlans, 2016. — 492 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=73084

2. EnbsnoB A.A. UaTerpanbHoe ucuucnenue. Juddepenmanbupie ypaBHeHus : yaeOHOe mocodue /
A.A. Enprios, T.A. EnbrioBa ; denepanpbHoe areHTCTBO IO 00pa3oBaHuto, TOMCKHIA
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rOCYJIapCTBEHHBI YHUBEPCUTET CUCTEM YIPABJICHUS U PAIUOAIEKTPOHUKHU. - Tomck : TYCVYP, 2007.
- 263[1] c. Dx3emmusipsl Beero: 100.

3. MarasunnaukoB JI.W. Ilpaktuxym no auddepeHnnansHOMy HCUnCaeHu0: YueoHoe mocooue / JI.U.
Mara3zunaukos, A.JI. MarazunaukoB; — Tomck : ToMckuil Tocy1apCTBEHHBI YHUBEPCUTET CUCTEM
yIpaBiaeHUs U paanodieKTpoHuku, 2007. — 212 ¢. Dk3eMIuisapsl Bcero: 99

4.4 ba3pl JaHHBIX, HHGOPMAIMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBI U TpedyeMoe
NporpaMMHoe odecrneyeHmne

CchUIKH ¢ caiiTa Kageaphbl Ha MAaTEMATHIECKUE PECYPCHI M OH-JIANH TpeHaKEPHL. CHCTEMBI
nporpammupoBanus Mathcad, Matlab, Maple. Cucrema aucrannmnonaoro oopasosanns MOODLE st
COIPOBOXKICHHUS CAMOCTOATEIBHOM PabOTHI CTYJICHTOB (METOAMYECKHAE MATEPHAJIbl: TEKCTOBBIC, ayIHO
Bu1e0(aiiiibl, *HIUBHAYAILHBIE 3aJaHUs, TECTHI U T.]1.).
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