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VYpoBeHb 00pa3oBaHus: BhIcIIee 00pa3oBaHue - 6aKajlaBpuaT
Hamnpasnenue nmoaroToku / criennaibHOCTh: 27.03.05 UHHOBaTHKA
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®opma 00ydeHus: OUHast

QakynbreT: PUT, PakyjJbTeT HHHOBALMOHHBIX TEXHOJIOT Uil

Kadenpa: YU, Kadeapa ynpapjieHiusi UHHOBALUSMH

Kype: 1, 2
Cemectp: 1, 2, 3
VYyebnsiii man Habopa 2015 rona

Pacripenenenue pabodero BpeMeHu

20 1.

Ne Bunpl yaeOHOI AeSTenbHOCTH 1 cemectp | 2 cemectp | 3 cemectp | Becero | EnuHuib
1 | Jlexun 18 18 18 54 9acoB
2 |IlpakTuueckue 3aHATUS 18 18 18 54 4acoB
3 |JlaboparopHbie pabOTHI 0 18 18 36 9acoB
4 |Bcero ayaMTOpHBIX 3aHATUH 36 54 54 144 4acoB
5 |CamocrosTensHas pabora 36 54 54 144 9acoB
6 |Bcero (6e3 sx3ameHa) 72 108 108 288 4acoB
7 |IloaroroBka M crada dK3aMeHa 36 36 36 108 4acoB
8 |OOmas TpyI0eMKOCTh 108 144 144 396 9acoB
3.0 4.0 4.0 11.0 3.E.
Ok3amen: 1, 2, 3 cemectp
Tomck 2018
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JINCT COI'JTACOBAHUA

PabGouass mporpamMMa IUCHUIUIMHBI COCTaBJieHa C y4dyeToM TpeOoBaHui (enepanbHOTO
rOCyJapCTBEHHOTO 00pa3oBaTelbHOTO cTannapra Boiciiero oopaszoBanus (OPI'OC BO) no HampaBieHHIo
noaroToBku (crienuanbHocTH) 27.03.05 MHHOBaTHKa, yrBep)KaeHHoro 11.08.2016 roma, paccMoTpeHa u

o00peHa Ha 3acelaHuy KadeIpbl MAaTEMaTUKH «_ » 20 ropa, nmporokon Ne
Pazpabotuuk:
JIOLIEHT Kad. MaTeMaTUKHI M. M. Hukonbckas

3aBenyronmii odecneunBaronien kag.
MaTEMaTHUKU A. JI. MarasugHuKOBa

Pabouas nporpamma TUCHUIUIMHBI COTIacoBaHa ¢ (DaKyJIbTETOM M BBITyCKarolIei kadeapoil:

Hexkan OUT I'. H. HapumanoBa
3aBenyromnIuii BeITycKaromiei kad.

Y I'. H. Hapumanosa
OKCIEPTHI:

[Tpodeccop xkadeapsr MaTeMaTHKH

(MaTeMaTHKH) A. A. EnbrioB
JlonieHT Kadeapsl yrpaBieHUs
unHoBanusamu (YHN) I1. H. Ipo6or
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
®dopmupoBaHrue y OyAymUX CHEIUATMCTOB OCHOBHBIX INPEJCTaBICHUN B 00JIACTH MaTEMaTHKH,
HEOOXOAMMBIX Ul MCIONB30BaHMA B JPYTrUX MaTEMaTUYECKHX IUCIMIUIMHAX; OCBOCHHE OCHOBHBIX
METOJIOB pEIICHUS 3a/1a4 MaTEMaTHYECKOTO aHaIu3a.
dopMupoBaHUE CIIOCOOHOCTH CaMOCTOSITENIbHO W3Y4aThb HEOOXOMUMBIA JUIsi  PEHICHHS
PO eCCUOHAIBHBIX 33]1a4 TCOPETUUCCKUN U TPAKTUUECKUA MaTeprall.

1.2. 3agayn THCHUILIHNHBI
— PaszButne anropuTMHUYECKOTO U JJOTUYECKOT'O MBIIIICHHS! CTYIEHTOB.
— OBiazeHue METOAAMH MAaTEMATHKH.
— BrIpaboTka y cTyI€HTOB YMEHHUS MPEACTABIATH COBPEMEHHYIO HAYYHYIO KapTHHY MHUpa.

2. Mecto aucuuminnsl B ctpykrype OIIOIT
Huctummaa «Matemarukay (b1.5.5) otHocutes k 610Ky 1 (6a30Bast 4acTh).
[TocnenyomumMy TUCHUIIIMHAMY SBIIIIOTCA: AJITOPUTMHYECKUE SI3BIKM M NPOrpaMMHMPOBaHUE,
bezonacHocth xu3HepearenbHocTH, MHpopMaTtuka, MeTponorust U TeXHHYECKHe u3MepeHus, Teopus
BEPOATHOCTEW U MAaTEMATUYECKAsl CTATUCTUKA, DKOJIOTHUsl, DKOHOMHKA.

3. Tpe6oBaHus K pe3yJibTATaAaM OCBOEHHS THCUMILJIMHbI

[Tponecc n3yyeHus QUCUUIUIMHBI HAPaBJIeH Ha (JOpMUPOBAHUE CIEAYIOLUINX KOMIIETCHIIMI:

—  OK-7 criocoOHOCTHIO K CAaMOOPTaHHU3AIMH U CaMOOOPa30BaHUIO;

B pe3ynbrare nzyueHus: AMCUUIIIMHBI 00y4atOIIUICS JOKEH:

— 3HATh OCHOBHbBIC IOHATHUS BEKTOPHOW aireOphl, JIMHEHHON aireOpbl M aHAIUTUYECKON
reoOMeTpPHH, MaTEMAaTUYECKOr0 aHaln3a, U(QepeHnanbHOro U UHTErPalbHOT0 UCUYUCICHHUH, BKIIIOYast
OOBIKHOBEHHBIE U (depeHIMaTbHbIE YPaBHEHUS W PAIbl, HCIOJIB3YIOIIUXCS MPH  HU3YYCHUH
O0IIETEOPETUYECKUX U CHELMATIBHBIX JUCLMIUIMH U CIIOCOOCTBYIOIIUX JalbHENIIEMY CaMOOOpa30BaHHIO
B PO eCCHOHATILHOM IS TETLHOCTH.

—  YMeTb IPUMEHSTh METOJIbl U BEIYUCIUTENbHbIC aITOPUTMbI MATEMAaTUUECKOTO ammapara npu
pemieHMM Mpo(eCCHOHAIBHBIX 3aJad M I0JIb30BaTbCs  MAaTEeMAaTHYECKOH  JuTepaTypoil mpu
camMOOpraHu3aluy 1 caMooOpa30BaHUK B MPOPECCHOHAIBHOM 1€ATEIbHOCTH.

— BJAJeTh METOJAMHU peIleHUs 3agad anredpbl U reomMeTpuu, AuddepeHnnanbHOro u
MHTETPATBHOTO UCYHCICHUH, MudQepeHInanbHbIX YpaBHEHUH U PSAI0B, HEOOXOAUMBIX B AalbHEHUIIEM
pU caMoo0pa30BaHUM B MPOPECCUOHATLHON AEATEIbHOCTH.

4. O0beM AUCHMILVIMHBI U BUJbI Y4eOHOH padoThl
OO6mas TpyAOEeMKOCTh AMCHUILIMHBI cocTaBisieT 11.0 3ayeTHBIX €IUMHUIBI U TpPEJCTaBICHA B
tabmune 4.1.
Tabnuna 4.1 — Tpy10eMKOCTb JUCIUIIMHBI

Buapsl yueOHO AesITENBHOCTH Bcero gacos Cemectpsl
1 cemectp 2 cemecTp 3 cemecTtp

AynutopHble 3aHATHS (BCETO) 144 36 o4 o4
Jlexmun 54 18 18 18
[IpakTHdyeckue 3aHsATHS 54 18 18 18
JlaGopatopHbie paboThI 36 0 18 18
CamocTtosTenpHas padora (Bcero) 144 36 54 54
[TonroroBka K KOHTPOJIBHBIM paboTaM 12 6

BrImmonnenune noMamniHux 3agaHuii 12 4

BrinosiHeHUE MHIUBUYAIBHBIX 3aJaHUN 4 0

OdopmiieHre 0TYETOB MO J1IAOOPATOPHBIM 42 0 24 18
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pabotam

[TpopaboTka JeKITMOHHOTO MaTepHalia 12 3
CamocTosATEeTbHOE U3YYCHHUE TEM 22
(BOIIPOCOB) TEOPETUUYECKOM YACTH Kypca
[ToaroToBKa K MPAaKTUYCCKUM 3aHATHUSM, 40 13 11 16
ceMUHapaM
Bcero (0e3 ax3amena) 288 72 108 108
[MoaroroBka u caada 3K3aMeHa 108 36 36 36
OO0mmas TpyA0eMKOCTb, 4 396 108 144 144
3adeTHbie EauHuIb 11.0 3.0 4.0 4.0
5. Conep:xanue TUCHUTLIUHBI
5.1. Pa3nenbl TUCHUIIMHBI U BU/IbI 3aHATHH
Pazensr qUCIUIUTMHBI U BUBI 3aHATUN TPUBEICHBI B TabmuIe S.1.
Tabmuua 5.1 — Pa3aesl AUCHUIUINHEBL U BUIBI 3aHITUNA
oa s 2=
R = o 8 = 2 E
3 = < g g 3 5 £
. s S, S S 20
Haspanwst pa3enoB AUCIHUILTAHBI % ® Q. a, o O =
M . . L{ m
= = (=) = o = E
S, S < o 0 o =
= = @) ad @ eo S
1 cemectp
1 Matpuub! u onpeaenutesd. CUCTEMBI 6 6 0 8 20 |OK-7
JMHENHBIX anreOpanyecKux ypaBHEHUH.
JIuHeiHbIi oniepaTop
2 DyieMeHTBI BEKTOPHOU aJIreOphI U 3 3 0 10 16 |OK-7
AHATUTUYECKON T€OMETPUH
3 BBenenue B aHan3 20 |OK-7
4 DneMeHTHl TeOpUH (PYHKIMH 3 16 | OK-7
KOMIUIEKCHOTO ITEPEMEHHOTO.
Hroro 3a cemectp 18 18 0 36 72
2 cemecTp
5 MuddepeHnnanbHOE UCUUCTICHHE 6 9 3 13 31 |OK-7
(GYHKIMI OJHOTO apryMeHTa.
6 duddepennmanbHoe UCUUCIICHNE 2 1 4 8 15 |OK-7
(GYHKIIMM MHOTHX TIEPEMEHHBIX
7 NHTeTpaibHOE UCUHCIICHHE 10 8 11 33 62 |OK-7
Hroro 3a cemectp 18 18 18 54 108
3 cemecTtp
8 luddepennnanbupie ypaBHEHHUS. 9 11 6 23 49 |OK-7
9 DnemMeHTBI TeOpHUH PSIOB. 9 7 12 31 59 |OK-7
Hroro 3a cemectp 18 18 18 54 108
Hroro 54 54 36 144 288
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5.2. Conep:xanue pa3iesioB JUCUMIIIMHBI (110 JEKIUSAM)
Coneprkanue pa3IesioB JUCITUIUIHH (I10 JICKITUSAM ) IPUBEICHO B Tabuiie 5.2.

Tabmuma 5.2 — Conepsxkanue pa3ie’aoB TUCITUILINH (10 JICKITHSIM)

) LN
5 =
2 = 5
Z L =
= g 2
Ha3Banus paznenos Copepxanuie pa3iesioB AUCHUILIUHBI (TI0 JIEKIHSIM) ] S5
S 2 £
S (=
e o 2
= S
1 cemectp
1 Matpuisl u [TonsiTue yncnoBoi Marpuiibl. CrieniMaIbHbIE BUIbI 6 OK-7
onpenenutenu. CucteMbl | MaTpull. JlelicTBUS HaJ MaTPULIAMU U UX CBOMCTBA.
JIMHEUHBIX [TonsiTue onpenenutens nopsaka n. MuHop u
anredpanvdecKux anredbpanveckoe A0MOIHeHNE. Brruncienue
ypaBHeHUH. JIuHeHHbI | ompenenuteneil. OOpaTHas maTpuia. Pemenue
omneparop MaTpu4HbIX ypaBHeHUH. Panr marpunsl. Teopema o
06a3ucHOM MUHOpE U ee ciencTBus. OCHOBHbBIE 3a7aUn
TEOPHUH CUCTEM JINHEWHBIX YpaBHEHUN. Pa3nnuHbie
(hOpMBI 3aITCH CUCTEMBI TMHEHHBIX YpaBHEHUN
(mosHast, BeKTOpHast, MatpuuHast). Kimaccudukarms
cuctem. Teopema Kponekepa - Kanennu. JIuneitHo
3aBUCHMBbIE U JIMHEIHO HE3aBUCHMBIE CHCTEMBI
BEKTOPOB. JIuHeliHbie npocTpancTBa. JIMHEHHBIN
orieparop u ero marpuma. CoOCTBEeHHbIE YHCTa U
COOCTBEHHBIE BEKTOPBI JIMHEHHOTO OIlepaTropa.
Hroro
2 DnemeHThl BeKTOpHOU | CKalsipHOE, BEKTOPHOE U CMEIIAHHOE TPOU3BEICHU. 3 OK-7
anreOpsl 1 YpaBHEHHE NIPSIMOM Ha IVIOCKOCTH U B IPOCTPAHCTBE.
AHAJIUTUYECKON VYpaBHeHue mnockoctu. Kpubie BTOporo nopsiaka
TEOMETPUU
COMETp Hroro
3 BBeneHue B aHaiu3 ITocnenoBarenbHOCTD U ee mpenen. [Ipenen GpyHkuM. OK-7
Teopems! 0 npeaenax. HeonpeneneHHble BIpaXKeHUs.
HenpepriBHOCTh dyHKINMHU. Kinaccudukanms Touex
pa3pbiBa QYHKLIHU OJTHOTO JI€HCTBUTEIBHOIO
aprymenra. I1epBslii 1 BTOpO#l 3aMeUaTeIbHBIC
npeaensl U ux ciaeAcTBus. CpaBHeHHE OECKOHEUYHO
MasbIX 1 OECKOHEUHO OOJBIIHX.
Hroro
4 DneMeHThl Teopun KomruiekcHple uncia u onepanuu HajJ HUMHU. OK-7
byHk1mil komriekcHoro | [ToHsTHE PYHKIMH KOMITJIEKCHOTO MTEPEMEHHOTO.
IIEPEMEHHOTO. [Ipenen, HenmpepbIBHOCTD, AUPPEPEeHINPYEMOCTD
(YHKIMN KOMIJIEKCHOTO IIEPEMEHHOT0. Y CIIOBUS
muddeperuupyemocty. ['eomerpuueckuit cMbICT
MIPOU3BOTHON. AHATUTHYECKUE PYHKITHH.
Hroro 4
Hroro 3a cemectp 18
2 cemecTp
5 MuddepenuuaabHoe [TonsiTue npousBogHOM. ['eomeTpuueckuii u 6 OK-7

ucuuciaeHue pyHKuun

MEXaHUYECKHUI CMBICT pon3BoHOM. [IpaBuna
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OJIHOTO apryMEHTa.

BBIYMCIICHUS POU3BOAHBIX. Tabmuia mpon3BOIHBIX.
[TpousBoaHas coKHOU M 00paTHOM PyHKIHIA.
[TpounsBoaHas GyHKIMI, 3aJaHHBIX TTAPAMETPUIECKHU
u HesBHO. /luddepennman GyHKImm.
HNuBapuanTHOCTH PopMbI epBoro nuddepeHiuana.
[Tpou3BoaHbIE BRICIINX MOPAIKOB. OCHOBHBIC
TeopeMbl AU GepeHIINATEHOTO HCYUCTCHUS () YHKITHH
onHoM nepemeHHoi. Teopema Jlonurans.
MOHOTOHHOCTb U TOYKH SKCTpeMyMa () yHKIIHH.
BrimykiocTs rpaduka GyHKIMU ¥ TOYKK Heperuoa.
Acumnrotsl. [TomHOe MccaenoBanne GyHKINU U
MoCTpoeHHe rpaduka

Htoro

6 uddepenuuanpHoe
ucumciaeHue GpyHKuun
MHOT'UX MEPCMCHHBIX

ITonsaTne yacTHOM npousBoaHOM. IToHsaTHE
muddepennmana Gyakauu. [IponsBoanbsie u

Qg QepeHIransl BBICIINAX MOPSIKOB. DKCTPEMYM
(GyHKLINU HECKOJIBKHX NepeMeHHbIX. Heo0xoaumele u
JOCTATOYHBIE YCIIOBHS SKCTPEMYMA. Y CJIOBHBIN
skcTpeMyM. Hanmensiee u HanbosiblIee 3Ha4eHUs
(GbyHKIMU B 00JIACTH.

Hroro

OK-7

7 NnTerpanbHoe
UCUUCIICHUE

Heonpenenennsiii uaterpai. [Ipasuna
uHTerpuposanus. Tabauua unterpaion. [loasenenue
noJ 3HaK auddepennunana. MaTerprupoBanue mo
yacTsaM. HTerpupoBanue npocreimux qpooei.
WuTerpupoBanue panroHaIbHBIX Jpo0ei.
WHTerpupoBanne uppaoHaIbHbIX U
TPUTOHOMETpHUYECKHX (yHKIUH. OnpenenéHHbIi
uHTerpai. Heco6cTBeHHbIE HHTErpaIbl €
O0eckoHeuHbIMU TpenenaMu. HecoOcTBeHHBIE
UHTETpajbl OT HEOTpaHWYEeHHBIX QyHKUuH. [Ipu3Haku
CXOJIMMOCTH HECOOCTBEHHBIX MHTETPasIoB./ |BOWHON 1
KPHUBOJIMHEHUHBIN UHTETPAIIBI.

10

Hroro

10

OK-7

Hroro 3a cemectp

18

3 cemecTtp

8 MuddepenunanbHbie
YpaBHEHMS.

[Tonstue nuddepeHumansHOro ypaBHenus. Yactaoe,
ob1ee, ocoboe perieHus 1updepeHInanTbHOro
ypaBHeHusl. 3anada Kommu. uddepennmanpupie
ypaBHEHUs 1-ro nopsiika. YpaBHEHHUs C
pasaenomuMucs nepeMeHHbIMU. OJTHOPOIHbIE
ypaBHeHUs. JINHENHbIE ypaBHEHNUs, ypaBHEHUS
bepnynnu, ypaBHeHUs B MOJIHBIX AU QepeHnnanax.
VYpaBHeHnus n-ro nopsaka. Kiaccel ypaBHeHUH,
JOMYCKAIOIUX MOHWKEHHE nopsiaka. JInHeitHble
ypaBHEeHMs n-ro no-psaaka. CTpykrypa ob1ero
peuienusi. MeTo1 Bapuanyy Mpou3BOIbHON
IIOCTOSIHHOW. Y PaBHEHMSI C IOCTOSTHHBIMU
koapdunmentamu. Cucremsl 1udpepeHuanbHbIX
YPaBHEHUM.

OK-7
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Htoro

9 DneMeHTHI TEOPUU
PSIOB.

Uucnosslie psiabl. CXOAUMOCTD U CyMMa psijia.
AOcouroTHas ¥ yCcIIoBHAs cXoauMocTh. Heobxoammoe
ycaoBue cxonumoctd. CBOHCTBa aOCOIIOTHO
cxoasmuxcs panoB. [IpuzHaku aGCoMOTHOM
CXOJIMMOCTH. 3HAKOUEPEAYIOIIHUECS PAJIbI, PU3HAK
Jlertoauna. ®ynkuuonanbHbie psiabl. O0IacTh
cxoauMocTu. PaBHoMepHas cxoauMocTs. 1IpusHak
BeiiepmTpacca. CBoiicTBa paBHOMEPHO CXOASIIUXCS
psanoB. Crenennslie psiabl. Teopema AGens. Py
Telinopa. [IpunoxkeHre CTENEHHBIX PAIOB K
NpUOIMKEHHOMY BBIYHMCIICHUIO 3HAYCHUN (PYHKIUH 1
HMHTETpaoB.

OK-7

Hroro

9

Hroro 3a cemecTp

18

Hroro

54

5.3. Pa3znenbl AMCUMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3HU ¢ 00eceYnBAIOIMMU (MPeabIyIMMM)
U o0ecneynBaeMbIMHU (MOCJIeTYIOIIMMH) M CHUILTHHAMMA
Pa3nensl QTUCHUIUIMHBI M MEXIUCIUIUIMHAPHBIE CBA3M C 00eCNeUnBAOIIMMU (IIPEABIAYIIUMU) U

obecrnieunBaeMbIMH (ITOCIICTYIOIINMH ) TUCIUTIIMHAMH TTPEICTaBICHBI B TabmuIe 5.3.
Tabnuna 5.3 — Pa3znenbl IUCHUIUIMHBI U MeXKAUCIUILTHHAPHBIE CBSI3U

Ne pazaenoB naHHO#N AMCHUIUIMHBI, A1 KOTOPBIX HEOOXO0IUMO
HayuMeHOBaHKE JUCIUILIHH n3y4deHue 00eCreuynBarOINX U 00ECTICYMBAEMBIX JTUCITUTIIIUH
1 2 3 4 5 6 7 8
[Tocnenyromme TUCHUTIITMHBI
1 AnroputMHYecKUe SI3bIKU U + +
IporpaMMHUpPOBaHUE
2 be3omacHOCTE + +
JKU3HENEATEIHLHOCTH
3 Undopmartuka + + +
4 MeTpomnorusi U TEXHUYECKHE + + + +
HU3MEPEHUS
5 Teopus BEpOSITHOCTEHN U
eop €pOATHOCTE + + + +
MaTeMaTUYeCKasi CTaTUCTHUKA
6 Dxomorus + + +
7 DKOHOMUKA + + + +

5.4. CooTBercTBHE KOMIIETEHIMH, GOPMHUPYEMBIX IIPH U3YyYeHUH AUCHUILIMHBI, U BUI0B 3aHATHI
CootBeTcTBHE KOMIIETEHIUI, (POPMUPYEMBIX NPU HU3YYEHUH IUCUUIUIMHBI, U BHUAOB 3aHITHN

IpeJCTaBIeHo B Tabnule 5.4.

Tabnuna 5.4 — CooTBercTBUE KOMIIETEHIMH, (POpMHpYyEeMBbIX NPU H3YYEHUU AUCLMILIMHBL, U BHIOB

3aHATUN
E Bunp! 3angtuit
=
o = =) e
q:) 5‘ 0 S S DopMBI KOHTPOJISI
S = g G s
o o, < <
4 = = @]
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OK-7 +

Kontponbnas pabora,
Jomamuee 3amanue, OTyer
110 WH/IUBUIYATLHOMY
3aJJaHUI0, JDK3aMCH,
KoHcmekT caMonoaroToBKH,
Otuer no nmabopaTopHOU
pabore, Tect

6. UHTepakTHBHBIE METObI M (POPMBI OPraHN3ALMU 00yUEHHUS
He npenycmotrpeno PVYIIL.

7. JlabopaTopHbie padoThl

HaumenoBanue mabopaTopHbIX paboT npuBeneHo B Tadmuue 7.1.
Tabmuma 7.1 — HauMeHoBaHue 1a00paTOPHBIX pabOT

3 [&]
2 = =
Z = 5
HaszBanus pasnenos HaunmenoBanue nabopatopHbix paboT 3" 5
= | %
g o,
e e 2
~ S
2 cemecTp
5 luddepennuansHoe [TonHoe uccnenoBanue GyHKIHA U TOCTPOCHUE 3 OK-7
ucuucieHue GpyHKImin rpauKoB
OJIHOTO apryMEHTAa.
A pry Hroro
6 uddepennunansuoe DKcTpeMyMbl QYHKIUH JIBYX [IEPEMEHHBIX OK-7
UCYHCIICHHE KINH
byHku Hroro
MHOTHUX ITE€PEMEHHBIX
7 UHTerpansHoOe Brrunciienue onpenes€HHbIX UHTErPAJIOB OK-7
UCYHCIICHU N
CHUCIICHHC [IpunoxxeHus onpenesEHHbIX HHTETPaloB
JIBOMHBIE UHTETPAIIBI
Hroro 11
Hroro 3a cemectp 18
3 cemecTp
8 uddepenunansupie | Pemenue nuddepeHnnanbHbIX ypaBHEHHH BTOPOTO 6 OK-7
YpaBHEHMS. nopsiika
Hroro 6
9 DneMeHTBI TEOPUU IIpoBepka CXOIMMOCTH YUCIIOBBIX PSAIOB 6 OK-7
A]10B. o o
P Paznoxenue ¢pynxuuii B pan Teinopa u Makiiopena 6
Hroro 12
Hroro 3a cemectp 18
Hroro 36

8. IpakTHyeckune 3aHATHSA (CEMMHAPBI)

HaumeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMHUHAPOB) MpUBEAEHO B Tabmuie 8. 1.
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Tabnuna 8.1 — HaumeHoBaHMe NPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)

CKaJIIpHOT'O apryMCHTA.

A Q
3 2 S
2 S 5
< = 5
HasBanus pasnenos HanMeHoBaHME MPaKTUYECKUX 3aHATUN (CEMHUHAPOB) 3 £ 5
S 2 £
> & )
o Q <
= S
1 cemectp
1 Marpuub! u [elictBus Hax MaTpuuaMu. Berancienue 2 OK-7
onpenenutenu. Cuctemsl |onpenenuteneit. OOpaTHas maTpuia. Pemenue
JIMHEHHBIX MaTpUYHBIX YPAaBHECHUHN
anredpanvecKmx N .
pau . . |Pemenue onpenenéHHbIX CUCTEM JTMHEHHBIX 2
ypaBHEHUH. JIMHEHHbIN o ..
ypaBHEHUN. Perienne HeonpenenéHHbIX CUCTEM
orepaTo o .
patop JTUHEHHBIX YpaBHEHH
KontponbHas padoTa. 2
Hroro 6
2 DrieMeHThI BEKTOpHON | AnreOpa reoMeTpU4eCcKiX BEKTOPOB 1 OK-7
reOpsI 1
anre6p . [Ipsimas nuHuA Ha mnockocTy. [nockocte. IIpsmas B 1
AHATUTUYECKOU
MIPOCTPAHCTBE
reOMEeTpUH
Oxpyxnoctb. Jmmunc. ['unep6ona. [Tapadomna.
Hroro 3
3 Beenenue B ananm3 [Mpenen ¢yukuuu. YncaoBbIe © BEKTOPHBIC 1 OK-7
MOCIIeI0BATEILHOCTH.
[IepBb1i1 3amMeuaTenbHbIi npenen. Bropoin 1
3aMmeuaTenbHbli npeaen. CiencTBus BTOPOTro
3aMeyaTesIbHOTO TIpeserna
HenpepsiBHocTh pyHKIMK. Knaccugukarms 1
pa3pbIBOB (QYHKIUU.
CpaBHeHue 0€CKOHEYHO MaJIbIX U OECKOHEUHO 1
00JIBIINX PYHKIIUH.
KonTponbHas padora. 2
Hroro 6
4 DnemMeHTHI TEOPUH KomrmnekcHble uncia u 1eiCTBUS HaJl HUMU 1 OK-7
KUK KOMILJIEKCHOT
(pynxu OMILICKCHOTO I'onomopduble (aHaTUTUYECKHE) PYHKLIUU 1
MEPEMEHHOTO. .
P KOMIUIEKCHOTO NTEPEMEHHOI0, T€OMETPUUECKHI
CMBICJI IPOU3BOIHON
KonTponbhas pabora. 1
Hroro 3
Hroro 3a cemectp 18
2 cemecTp
5 MuddepenunanbHoe Texnuka muddepeHurpoBanust PyHKIHUNA CKaIIPHOTO 1 OK-7
UCUHuCIIeHUe (PyHKIHUIA apryMmeHTa
HOTO apryMeHTa. o
OAHOTO apryMeHTa [Ipon3BoiHbIE BHICIINX HOPSAKOB (PYHKIIMMA 1
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[Tpoun3BogHBIC MapaMeTPUUECKU 3aJaHHBIX () YHKITHM. 1
HuddepenunpoBanue GpyHKIHHA, 3aJaHHBIX HESIBHO.
Judbdepennmarn. 1
IIpaBuio Jlonurans. 1
DKCTpeMyMbl. BBINyKI0CTh U BOTHYTOCTh Tpaduka 2
¢GbyHKIMU. ACUMIOTOTHI Tpaduka QyHKIHH.
HccnenoBanue GyHKIMA U TOCTPOCHKUE rpadKOB 2
Htoro 9
6 quddepennmanbaoe JuddepennmpoBanre GyHKIMI MHOTUX apTyMEHTOB. OK-7
ucuucieHue GpyHKIuu [Ipou3BoaHas O HANIPABICHUIO
MHOTHUX ITEPEMEHHBIX
P Uroro 1
7 UHTETpanpHOE [Tonsenenue nox 3Hak quddepennmana. [pocrerimme 1 OK-7
UCUHUCIICHUE peoOpa3oBaHus MOABIHTETPATBHOTO BHIPAKCHHUS.
WuTerpupoBanue mo 4acTsm. 1
WuTerpupoBanue panroHaIbHBIX Jpo0eit. 1
NuTerpupoBanne npocTeHInx UppauoHalIbHOCTEH. 1
HNuTerpupoBanue BbIpaX)EHUM, COIECPHKAIUX
TPUTOHOMETpHUUYECKUEe (YHKIUH.
Brrauciienue onpeaeneHHoro HHTerpaa. 1
HecoOcTBeHHbIe HHTErpabl IEPBOTO POAA. 1
HecobGcTBeHHBIE MHTETPAIBI BTOPOTO POJa
Brruncnenue nBoitHbIX HHTErpaoB. ['eomeTpuueckue 1
MPUIIOKEHUS KPATHBIX HHTETPAJIOB
KonTtponbHas padora.
Hroro 8
Hroro 3a cemectp 18
3 cemecTtp
8 Muddepennunanbuple | YpaBHEHUS C pa3esaiOIIIMUCA IEPEMEHHBIMU 1 OK-7
aBHEHUSI.
ypaBHe OnHOpOIHBIE ypaBHEHUS 1
JIuneliHbIe ypaBHEHHUs IEPBOTO MOPSAKA. Y PaBHEHUS 1
bepnymn
VYpaBHeHus B ONHBIX JuddepeHnnanax 1
VYpaBHeHUs, JOMYCKAIOLUE TOHMKEHHE MopsiAKa. 1
JIuHeiiHbie ypaBHEHUS C TOCTOSHHBIMU 1
KO3 pHUIHeHTaMU
Merton Baprauy Npou3BOJIbHBIX MOCTOSTHHBIX 1
peleHus TMHEWHBIX HEOJTHOPOJHBIX YpaBHEHUN
YpaBHEHUS C MPABOM YaCThIO CIENUAIBHOTO BUIA 1
CucreMbl TUHENHBIX YPABHEHH. 1
KonTponbHas pabora. 2
Hroro 11
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9 DnemMeHTHI TEOPUH UwucnoBbie psiabl 2 OK-7
pANOB. O yYHKIIMOHAIBHBIE PSAIBI 1
CreneHHBIC PSIBI 1
Psauer Teinopa 2
KontponbHas padoTa. 1
Hroro 7
Hroro 3a cemectp 18
HUroro o4

9. CamocrosiTejibHasi pabora
Bunasl camocTosTenbHOM paboThl, TPYA0EMKOCTh U (hOPMUpPYEMbIe KOMIIETEHIIUU TPEACTABICHBI B

Tabimue 9.1.
Tabmuma 9.1 — Buabel caMoCTOSTeTbHOM paboThI, TPYIOEMKOCTh U (DOPMHUPYEMbIE KOMITETCHITUN
8 Q
= ) §
2 > 5
. S O =
Buner camoctosiTenbHON = 2 9
Haspanwus paznenos 5 S5 @DopMBbI KOHTPOJIS
paboThI o S E
X E3
el S 2
= S/
1 cemectp
1 Matpuuibl 1 [ToaroroBka k 3 |OK-7 JomaiHee 3a1anue,
onpeaenutend. CUCTEMBl | IPAKTHUYECKUM 3aHSITUSIM, Kouncnekr
JTUHEHHBIX ceMHUHapaM CaMOIIOATOTOBKH,
anredpanvyecKmx KonTponbHast pabora,
. TTieHHL CaMocTosiTenbHOe 1 T 3
aBHeHUH. JInHeHbBIN ecT, JK3aMeH
Yp U3Yy4eHHE TeM (BOIIPOCOB) ’
orepaTop .
TEOPETUYECKON 4acTu
Kypca
[TpopaboTka JEKIIMOHHOTO 1
MaTtepuana
BrImosHeHUEe TOMaITHUX 1
3aJaHuN
IToaroroBka k 2
KOHTPOJBbHBIM paboTaM
Hroro
2 DnemenTsl BekTopHoi | [loaroroBka k OK-7 JlomalirHee 3agaHue,
anreOpsI 1 MPAKTUICCKUM 3aHATHSIM, Koncnekr
AHATUTUYECKOU ceMHHapaMm CaMOTIOATOTOBKH, TecT,
reoOMEeTpUHU DK3aMeH
B CamocrosiTeTpHOE 5
W3Yy4YeHHE TeM (BOIIPOCOB)
TEOPETUYECKOUN YacTh
Kypca
[TpopaboTka JEKIIMOHHOTO 1
MaTtepuana
BrImosHeHUE TOMaITHAX 1
3aJlaHu i
Hroro 10
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3 BBexenue B aHaius

IloaroroBka x
Hp&KTH‘-I@CKI/IM 3aHATUAM,
ceMUHapam

CamocrosiTebHOe
n3y4yeHue TeM (BOpOCOB)
TEOPETUYECKOMN YaCTH

Kypca

[IpopaboTka JTeKITMOHHOTO
marepuaia

BrimmonHeHue goMamiaux
3aaHuN

Iloxaroroska k
KOHTPOJIbHBIM paboTam

Hroro

OK-7

JlomarmHee 3amanue,
Koucnekr
CaMOIIOJITOTOBKH,
KonrponbHas pabora,
Tect, DK3aMeH

4 DnemMeHThl TEOpUHU

MMEPEMCHHOIO.

(GYHKINH KOMITJIEKCHOTO

IloxroroBska k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

CaMocCTOSTEIIFHOC
U3Yy4eHHE TeM (BOIIPOCOB)
TEOPETUIECKON YacTH

Kypca

[IpopaboTka JTeKIIMOHHOTO
Marepuaia

Brinmonnenne gomMamanx
3aJIaHUN

IloxaroroBska k
KOHTpPOJIbHBIM paboTam

Hroro

OK-7

JlomaiHee 3aganue,
Koncmekr
CaMOIIOITOTOBKH,
Konrtponbnas pabora,
Tect, Dx3ameH

Hroro 3a cemectp

36

ITonroroska u cmaua
JK3aMeHa

36

DOK3aMeH

2 cemecTp

5 Huddepennnanbaoe
ucurciaeHne GpyHkuun
OJTHOTO apTyMEHTA.

IloaroroBka x
MPAKTUYECKUM 3aHATHUSIM,
CeMHHapam

CamocTosiTenbHOe
M3y4eHHE TeM (BOIIPOCOB)
TEOPETUYECKOUN YaCTH

Kypca

[IpopaboTka J1eKIIMOHHOTO
MaTepuana

Odopmienue oT4eToB 1O
nabopaTopHBIM paboTam

Brinonnenue
VHMBUyaJIbHbIX 33JaHUI

Brmonaenne JOMalITHUX

OK-7

JlomarHee 3ajanue,
Koncnekr
camMonoaroTosku, OTuer
M0 UHIUBUIYATHHOMY
3amannio, OTdeT 1o
nabopaTopHoii paboTe,
Tect, DK3aMeH
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3aJaHuN

Hroro

13

6 quddepennmanbaoe
ucuucieHue GpyHKIuu
MHOTUX HepEeMEHHBIX

IloaroroBka x
HpaKTI/I‘-IGCKI/IM 3aHATUAM,
ceMUHapam

[IpopaboTka JTeKITMOHHOTO
Marepuaia

OdopmieHre 0TIETOB 1O
nabopaToOpHBIM paboTam

Hroro

OK-7

Otuet no nabopaTopHOH
pabote, Tect, Dx3ameH

7 UnTerpaibHOE
HCYHCIICHHE

IToaroroBka x
MPAKTUYECKUM 3aHATUSIM,
ceMUHapam

CamocTosiTenbHOe
M3Yy4eHHE TeM (BOIIPOCOB)
TEOPETUYECKON YaCTH

Kypca

[IpopaboTka JTeKIIMOHHOTO
Marepuana

OdopmiieHre OTYETOB IO
nabopaTopHBIM paboTaM

17

Brinmonnenne gomMamanx
3aJIaHUN

IloxaroroBska k
KOHTpPOJIbHBIM paboTaM

Hroro

33

OK-7

JlomamiHee 3amaHue,
Koncnekr
CaMOIIOATOTOBKH,
Konrpomnbnas pabora,
Otuer o nabopatopHoi
pabore, Tect, Dx3ameH

Hroro 3a cemectp

54

IloaroToBka u cgaua
OK3aMCHa

36

DOK3aMeH

3 cemecTtp

8 Muddepennnanbubie
YpaBHEHHUS.

IloaroroBka x
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

CamocTosiTenbHOe
M3Yy4eHHE TeM (BOIIPOCOB)
TEOPETUYECKOUN YaCTH

Kypca

[IpopaboTka JIeKIIMOHHOTO
MaTepuana

Odopmienune oT4eToB O
nabopaTopHBIM paboTam

Brimoigenne qomManigux
3aJaHuN

ITonroroBka k
KOHTPOJIBHBIM paboTaM

OK-7

JlomarHee 3ajanue,
Koncnekr
CaMOIIOATOTOBKH,
KonTponbHast pabora,
Otuer no nabopaTopHoOi
pabote, Tect, Dx3ameH
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Hroro 23

9 DneMeHTHI TEOPUU
PSIOB.

IToaroroska k 8 OK-7
MPAKTUYCCKUM 3aHATHSIM,

ceMHUHapaM

CaMoCTOSTENBHOE 5

U3Yy4EeHHE TEM (BOIIPOCOB)
TEOPETHYECKOI YacTH

Koucnekr

JlomalirHee 3agaHue,

CaMOIIOJITOTOBKH,
KonTponbHas padoTa,
Otuer no nmabopaTopHOU
pabore, Tect, Dx3ameH

Kypca
[TpopaboTKka JEKIIMOHHOTO 2
MaTepuaa
OdopmieHune oT4eTORB 1O 12
nabopaTopHBIM paboTaM
Brinonnenue nomMamHmux 2
3alaHUN
IToaroroska k 2
KOHTpPOJIbHBIM paboTaM
Htoro 31
Hroro 3a cemectp 54
[MonroroBka u crava 36 DK3aMeH
JK3aMeHa
Hroro 252
10. Kypcogoii npoexT / kypcoBasi pabora
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa /Jisl OlEeHKHU yCIeBAeMOCTH 00y4alo M XCH

11.1. bajquibHbBIE OLEHKH JJIfl 3JIeMEHTOB KOHTPOJIS
Tabauna 11.1 — banibHble OLIEHKH JUIsl 3JIEMEHTOB KOHTPOJIS

CornacoBaHa Ha noptane N2 38235

N N MakcuManbHBIN
N MakcumaibHbIi MakcumasbHbIi
OneMeHTsl yueOHOH 6asu1 3a Iepuos Bceero 3a
6amn Ha 1-yro KT ¢ | Gann 3a mepuon
JIESITETbHOCTH mexnay 2KT u na CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemectp
JomarHee 3amanue 3 3 3 9
Koncmekr 5 5 5 15
CaMOTIOITOTOBKHU
KonTponbnas pabora 12 15 13 40
Tect 2 2 2 6
Wroro makcumym 3a 22 25 23 70
nepuo
OK3aMeH 30
Hapacratomum urorom 22 47 70 100
2 cemecTp
JomarHee 3amanue 1 1 1
Konucnekr 3 3 3
14



CaMOTIOJITOTOBKH

KonTtponpHas padora 10 10 10 30

Oruer o 10 10

WHINBUIYATEHOMY

3aJJaHHIO

Otuer o mabopatopHoit 3 5 3 11

pabore

Tecr 2 3 2 7

Hrtoro makcumymM 3a 19 22 29 70

EePHOT

DKk3aMeH 30

Hapacraromum utorom 19 41 70 100
3 cemectp

JlomamiHee 3agaHue 2 2 2 6

Koncrekr 3 3 3 9

CaMOMOIrOTOBKH

KonTponbnas padbora 10 12 10 32

Otuer o nabopatopHoit 4 5 4 13

pabore

Tecr 3 3 4 10

Wroro makcumym 3a 22 25 23 70

epuo.

OK3aMeH 30

Hapacratomum urorom 22 47 70 100

11.2. Ilepecuer 0a/1710B B OLCHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecuet OansioB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKHU MpeacTaBieH B Tabmnuue 11.2.
Tabauna 11.2 — [lepecueT 6a/I0B B OLIEHKH 33 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka
> 90% oT MakcuManbHOM cyMMbl 6aytoB Ha gaty KT 5
Ot 70% no 89% ot MakcuManbHOM cymMbl 6aiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcUMaNbHOM cyMMBI OayutoB Ha naty KT 3
< 60% ot MakcuMaibHOI cymMMbl OamioB Ha naty KT 2

11.3. Ilepecyer cymMMblI 02/1710B B TPAAHIIMOHHYIO M MEKAYHAPOAHYIO OLICHKY
[lepecuer cymmbl OatyioB B TPAAMIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY MPEACTaBlIeH B TaOIuUIle

11.3.

Tabnuua 11.3 — Ilepecuer cymmbl 0aIOB B TPAJUIIMOHHYIO M MEXIYHAPOIHYIO OLIEHKY

Htorosas cymma 6aJijios,

Onenka (I'OC) YYMUTBIBAET YCIENIHO CTAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTIU4HO) (3aYTEHO) 90 - 100 A (0TIHYHO)
85 -89 B (ouens xoporio)
4 (xopori0) (3a4TeHO)
75-84 C (xopormio)
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70-74
D (ynoBneTBopHUTEIBHO)
3 (Y1OBJIETBOPUTEIIBHO) 65 - 69
(3a4TeHO) 60 - 64 E (mocpenctBeHHo)
2 (HCYROBIICTBOPHTEIBHO) (e Hwmxe 60 6amios F (HeynoBneTBOpUTEIIBHO)
3a4TEHO)

12. Y4ueOHO-MeTOAMYECKOEe U MH(POPMAIIMOHHOE 00ecTeYyeHHe TUCIHILTHHbI

12.1. OcHoBHasi 1MTEpPaTYypa

1. Jluneitnas anrebpa. AHaIUTHYECKas TeoMeTpus [ DIIeKTPOHHBIN pecypc]: YuebHoe mocodue /
MarasunaukoBa A. JI., Marasunnukos JI. WM. - 2010. 176 c¢. - Pexum pgocrymna:
https://edu.tusur.ru/publications/2244 (nara obpamenus: 08.07.2018).

2. Breicmias matemartuka. JuddepeHnuanpbHoe ucuuciaeHue [DIeKTpoHHBI pecypc]: YueOHoe
nmocoone / MarasunnukoB JI. WM., MarasunaukoB A. JI. - 2017. 188 c¢. - Pexum pgocryma:
https://edu.tusur.ru/publications/6861 (mara obpamenus: 08.07.2018).

3. HHrterpanpHoe wucumcieHue [DNeKTpoHHBIH pecypc]: YuebHoe mocobme / EmproB A. A.,
Enpmoa T. A. - 2013. 138 c. - Pexxum nocryna: https://edu.tusur.ru/publications/6063 (naTa obpamieHus:
08.07.2018).

4. Jluddepennumanbubie ypaBHEHUS [ DIEKTPOHHBIN pecypc]: YuebHoe mocodue / Empiio A. A.,
EnpmoBa T. A. - 2013. 104 c. - Pexxum noctyna: https://edu.tusur.ru/publications/6062 (nata obpamieHus:
08.07.2018).

5. Beicmas marematuka III. dyHKIMM KOMIUIEKCHOTO MepeMeHHOro. Psanel. MHTerpanpHbIe
npeoOpas3oBanust [DnekTpoHHBIH pecypc|: YueOHoe mocobue / Marazunnukos JI. . - 2012. 206 c. -
Pexxum noctyna: https://edu.tusur.ru/publications/2258 (nara obpamenus: 08.07.2018).

12.2. lonoaHuTeIbHAS JIUTEPaTypa

1. duddepenumnansHoe ucyucieHue [DNeKTpoHHBIA pecypc]: VYueOHoe mocobue /
MaraszunaukoB JI. WM., Marasuaaukos A. JI. - 2007. 191 ¢ - Pexum pocryma:
https://edu.tusur.ru/publications/2246 (nata obpamienus: 08.07.2018).

2. Jluneitnas anre6pa [DnekTpoHHBIH pecypc]|: YueOnoe mocobue / I'punmmon M. 3. - 2012.
101 c. - Pexxum noctyma: https://edu.tusur.ru/publications/2278 (nara obpamenus: 08.07.2018).

3. MHorowieHsl OT OAHOM NEpeMEHHOH (Teopus M MPUIOKEHMs) [DIEKTPOHHBIM pecypc]:
VYuebnoe mocobme / I'puammon WM. D., I'punmmon C. . - 2016. 97 c. - Pexum nocryma:
https://edu.tusur.ru/publications/7097 (nata obpammenus: 08.07.2018).

4. DOnemeHTapHble (QYHKIMUM W UX Trpa@uku [DaeKTpoHHBIA pecypc]: YuebHoe mnocobue /
I'punmmon U. O. - 2017. 91 c. - Pexxum goctyna: https://edu.tusur.ru/publications/7037 (nata obpareHus:
08.07.2018).

5. HWurerpanbHoe ucuucieHue u auddepeHIranbHble ypaBHEHUs [DIEKTPOHHBIM pecypcl:
VYyebnoe mocodue / EmpmoB A. A., EmpmoBa T. A. - 2003. 235 c. - Pexum pgocryma:
https://edu.tusur.ru/publications/2259 (nara obpamienus: 08.07.2018).

12.3. YueOHO-MeTOAMYECKUE TTOCOOUA

12.3.1. O6s13aTesibHBbIE YUeOHO-METOAUYECKHE MTOCOOUSA

1. Beicmias marematuka l. IIpakTukyMm mo juHeHHOW anredpe M aHATUTHUECKOW T€OMETpUHU
[DnexTponHbIi pecypc]: YuebHoe mocooue / MarasuaaukoB JI. U., Marazunaukosa A. JI. - 2007. 162 c.
(peKOMEHZIOBaHO ISl MPAKTUYECKOM M CaMOCTOATENbHON paboThl CTyAeHTOB) - Pexum poctyna:
https://edu.tusur.ru/publications/37 (nata o6pamenus: 08.07.2018).

2. Ilpaktukym mo auddepeHIHaTIbHOMY HCUYHCICHHIO [DIEeKTpOHHBIH pecype]: YdeOHOe
nocobue / MarazunnukoB A. JI., MarasunaukoB JI. WM. - 2017. 211 c. (pexkoMeHIOBaHO IS
MPaKTUYECKOM u CaMOCTOATEIIbHOM paboThI CTYJICHTOB) - Pexum JIOCTyTaA:
https://edu.tusur.ru/publications/7085 (nara obpamienus: 08.07.2018).

3. IIpakTHKyM 110 WHTETPATBHOMY WCYHCICHUI0 © JIU((GEepeHIIHATBEHBIM  YPaBHEHHSIM
[OnexTponHbIii pecypc]: Yuebnoe mnocobue / EmproB A. A., EmpmoBa T. A. - 2005. 204 c.
(peKOMEHZIOBaHO ISl TPAKTUYECKOH W CaMOCTOSTENbHON pabOThI CTYyAEHTOB) - Pexxum poctyna:
https://edu.tusur.ru/publications/39 (nara obpamenus: 08.07.2018).
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4. TlpakTuKyM TI0 TeOopuU (YHKIMA KOMIUIEKCHOTO TIEPEMEHHOTO, TEOPUU  PSIOB,
OTIEPAIIMOHHOMY UCYHCIICHHIO [ DJIEKTPOHHBIN pecypc]: YueObHo-MeToaudeckoe mocodue / EnpioB A. A.,
EmpmoBa T. A. - 2018. 194 c. (pexkoMeHIOBaHO ISl MPAKTUYECKOW U CaMOCTOSITENLHOW pPaOOThI
CTyneHTOB) - Pexxum nocryna: https://edu.tusur.ru/publications/7377 (nata obpamenus: 08.07.2018).

5. JlaGoparopHblii TpPaKTHKYM TI0 MaTeMaTHKe [DJIEeKTpOoHHBIH pecypc]: Meroamueckue
ykazanus / A. JI. MarasuaaukoB - 2018. 63 ¢. (peKOMEHI0BaHO /I TPAKTUYECKONH M CAMOCTOSITEIIHHOM

pabotel crymeHToB) - Pexum mocryma: https://edu.tusur.ru/publications/8103 (mara oOpamieHwus:
08.07.2018).
12.3.2. YyeOHO-MeTOAMYECKHE IIOCOOMS JIs1 JIML C OTPAHMYECHHBIMH BO3MOKHOCTSIMHM 3/10POBbS M
HHBAJHI0B

Y4eOHO-MeTOIUYEeCKNE MaTEePUaIbl Ui CAMOCTOSTEIILHOW M ayJJUTOPHOW PabOThl 00y4YarOIInuXCs
U3 YHCIIa JIUI ¢ OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 3JI0POBbSI M1 MHBAIUIOB NIPEOCTABISIOTCS B opMax,
aIalTHPOBAHHBIX K OTPAaHUYCHHSIM UX 3JI0POBbsI U BOCIIPHUATHS HH(POPMAITUH.

JIist Jid1L ¢ HAPYIIEHUSIMU 3PeHust:

- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA;

- B IICUATHON ()OpPME YBEITUUCHHBIM IIPHPTOM.

JIist Sl ¢ HAPYIIEHUsIMU CJIyXa:

- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA;

- B [I€YaTHOH opme.

Jl1s1 JIN1 ¢ HAPYIIEHUsIMH OTIOPHO-IBUTATEILHOTO aNapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIEYAaTHOH (opme.

12.4. IlpodeccuonaibHbIe Ha3bl JaHHBIX U MH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

1. zbmath.org

2. www.elibrary.ru

3. MOODLE (meronndeckue MaTepuabl: TEKCTOBBIC, ayTU0 W BUACO(AiIIbl, HHANBUIYAIbHBIC
3aJJaHus, TECTHI U T.1.)

13. MaTepuajbHO-TeXHHYECKOE o0ecnieyeHue TUCHUILINHBI U TPedyeMoe MporpaMMHoe
odecrneyeHue

13.1. O61ue TpedOBaHUS K MATEPUAIBLHO-TEXHMYECKOMY U MPOrPAMMHOMY 00ecne4yeHUIo
AMCUMILINHBI

13.1.1. MaTepuaJbHO-TeXHMYECKOE M IPOrpaMMHOe o0ecrnedeHne 1Jisl JJeKIIMOHHbBIX 3aHATHH
Jis mpoBeneHUs 3aHATUI JICKIMOHHOTO THIIA, TPYNIOBBIX M WHAMBHUIYalIbHBIX KOHCYJbTAIUM,
TCKYIICTO KOHTPOJIA U HpOMC)KYTOLIHOI\/JI arTeCTal UCIIOJIB3YCTCA yqe6Ha${ ayauTopus ¢ KOJIMYECTBOM
MOCaZ0YHbIX MECT He MeHee 22-24, o0opyaoBaHHas JOCKOW M CTaHAApTHON y4yeOHOW MeOensblo.
NwmeroTcsi aeMOHCTpallMOHHOE OOOpYJOBaHUE U y4eOHO-HArJsAHBIE IMOCOOMS, OOecrneYnBaroIne
TeMaTUYeCKHe WILTIOCTPALMH M0 JEKIIMOHHBIM pa3ziesiaM JUCIUIIIHHBIL.

13.1.2. MaTepuaJbHO-TeXHHYECKOE H IPOrpaMMHOe o0ecrnedeHne JJIsi MPAKTHYeCKUX 3aHATHH

VYyeOHast ayTuTOpHS

yqe6Ha51 ayauTopus i IMPOBEACHUA 3aHATHI JICKIIMOHHOI'O THIIA, yqe6Ha$1 aAyauTopusa Iy
MIPOBE/ICHUS 3aHATHI MPAKTUYECKOT0 THIIA, yueOHas ayAUTOPHS IS IPOBEJCHUS 3aHATHII CEMUHAPCKOTO
TUIIa, MOMCIICHUC IJII MPOBCACHHUA T'PYIIIOBBIX W WHAWBHAYAJIbHBIX KOHCYHBT&HHﬁ, IIOMCIICHUE OJIs1
IIPOBEJEHUS TEKYILIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTallK

634034, Tomckas ob6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 123 ayx.

Onucanue UMEIoIIerocs 000pyI0BaHUS:

- KommutexT cnenmann3upoBaHHoO# yaeOHOM MeOemnu;

- PabGouee mecTo npenogaBates.

[TporpamMmmHoOe obecrieueHue He TpeOyeTcs.

VYyeOHas aynutopus
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yueOHasi ayIuTOpHs JIJsl MPOBEACHHS 3aHATUN JICKIIMOHHOTO THIA, ydeOHas ayauTOpus UL
MPOBEACHUS  3aHATUH  MPAKTHYECKOTO THUIA, T[IOMEIIEHUWE [UI TMPOBEACHUS TPYINIOBBIX U
I/IH,Z[I/IBI/II[yaJIBHBIX KOHcyHBTaHHﬁ, IIOMCIICHHUC OJIA HpOBeI[eHI/ISI TCKYIJ_ICFO KOHTpOJISI n HpOMe)KYTOqHOﬁ
aTTeCTaluu

634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuua, a. 47, 237 aya.

Ornucanne UMEIOIIETocss 000PYyI0BaHHUS:

- Kommniext cienmanusupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo mpenogaBatens.

[TporpamMmmMHoOe obecrieueHue He TpeOyeTcs.

VYueOHast ayTuTOpHS

ydeOHasi ayIuTOpHUsSl ISl MPOBEJACHUS 3aHATUHA JICKIIMOHHOTO THUIIA, Y4eOHAas ayauTOpHs s
MIPOBEJICHUS 3aHATUH MPAKTHUECKOTO TUIA, YIeOHas ayTUTOPUS I IPOBEICHUS 3aHATUH CEMUHAPCKOTO
THIA, TIOMEIICHHUE I MPOBEJACHUS TPYIIOBBIX U WHAWNBUAYAIbHBIX KOHCYJIbTAIUMH, MOMEIICHUE s
MPOBEACHUS TEKYIIETO KOHTPOJISL U IPOMEKYTOUHOM aTTeCcTalluu

634034, Tomckas ob6nacTs, r. Tomck, Bepmuauna ynuna, a. 74, 125 aya.

Ornucanne UMEIOIIErocs 000pyIOBaHUS:

- KommekT cnenuanuzupoBanHoi yaeOHo# meben;

- Pabouee mecTo mpenoaaBarters.

[TporpamMmmHoe obecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaibHO-TeXHUYECKOE U POrpaMMHOe o0ecriedeHue 1Jisl JJa0opaToOpPHbBIX padoT

BrruncnurensHas nabopatopust

yqe6Haﬂ ayauTopus A NpOBCACHUSA 3aHSITHU IMPAKTUYCCKOI0 THIIA, yT-IC6Ha$I ayauTopuda Ijid
MPOBEJCHUS 3aHATUH J1a0OpaTOPHOTO THMA, TMOMENIEHUWE [UIS TPOBEICHUS TPYNIOBBIX H
HHAWBHUIYAJIbHBIX KOHCYJIBTaHHﬁ, MMOMCHICHUEC JIA NPOBCACHUA TCKYLICTO KOHTPOJIA 1 HpOMe)KYTO‘IHOfI
aTTecTaluy, IOMEIICHHUE JJI1 CAMOCTOSTENIbHOM paOboThI

634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 74, 427 aya.

Onucanue uMeromierocs 000pya0BaHus:

- Komnerorep PENTIUM D945 (9 mit.);

- Kommnerorep GELERON D331 (3 mir.);

- KommekT cnenunanu3upoBaHHol yueOHON MeOenu;

- PaGouee mecto npemnoaaBarens.

[IporpammHuoe obecrieueHue:

— GNU Octave

— Google Chrome

— MathCad 13

— Microsoft Windows 7 Pro

— OpenOffice

13.1.4. MaTepuaJbHO-TEXHHYECKOE H IPOrpaMMHOe o0ecredeHne 1Jisi CAMOCTOATEIbLHOH padoThI
Jns camocToATeNbHOM pabOThl MCMONB3YIOTCS Y4eOHbIE ayTUTOPUHU (KOMIIBIOTEPHBIE KJIAccChl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnacts, T. ToMck, Jlennna npocnekT, a. 40, 233 ayn.;
- 634045, Tomckas obmacte, T. ToMmck, yin. Kpacnoapmetickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnacts, T. ToMck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnactp, T. ToMck, Bepmnauna ynuna, 1. 74, 207 ayn.

CocraB o6opy1oBaHUS:

- yueOHas meOerb;

- komnbroteps! knacca He Hike [I9BM INTEL Celeron D336 2.81T1. - 5 miT.;

- KOMITBIOTEPHI TOJKIIOYEHB K ceTu «VHTepHeT» U 00ecrnedynBarOT JOCTYN B DJIEKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTEIBHYIO CPElY YHHBEPCUTETA.
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[Tepedens mporpaMMHOTO OOECTICYCHHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TEXHHYECKOe o0ecreyeHne M CUMILUTUHBI IS JTUI ¢ OTPaHUYeHHbIMH
BO3MOSKHOCTSIMH 3/10POBbSI U HHBAJINI0B

OcBoeHUE TUCHHUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMHA BO3MOXKHOCTSMH 370POBbS U MHBAIHMIAMU
OCYIIECTBJISIETCS C UCIIOJIB30BAHUEM CPEACTB OOYUCHHS OOIIEro U CrenuaabHOTO Ha3HAUCHHUS.

[Ipu 3aHATHSAX € OOYYalOIMMUCS € HAPYIIEHUSIMM CJyXa MPEIyCMOTPEHO HCIOJIb30BAaHUE
3BYKOYCHJIMBAIOLLICH amMaparypbl, MYJbTUMEIUNHBIX CpPEACTB M JAPYIMX TEXHUYECKUX CPEICTB
npuema/mepenadn yaeOHoH WHGOpMAIMu B JAOCTYIMHBIX (hOpMax, MOOWIBHON CHCTEMBI MPEIOIaBaHUS
JUIsl 00YYaIOMIUXCsl ¢ WHBAJMIHOCTHIO, OPTATUBHON MHIYKIIMOHHON CHCTEMbl. YueOHas ayauTopusi, B
KOTOpPOU 3aHUMAIOTCS OOydYaroIuecs ¢ HapyIICHHEeM clyXxa, 00OpylIOoBaHAa KOMITBIOTEPHOU TEXHUKOM,
ayJIMOTEXHUKOM, BUJEOTEXHUKOM, 3JIEKTPOHHOU JOCKOM, MYJIbTUMEIUNHON CUCTEMOI.

[Ipu 3aHATHSAX C 00YYAIONIUMHUCS ¢ HAPYIIEHUSIMU 3PEHUSIMU TIPETYCMOTPEHO MCIIOIH30BaHUE B
JEKUMOHHBIX U Y4YEOHBIX ayIUTOPHUSAX BO3MOKHOCTH IPOCMOTpPA YJAICHHBIX OOBEKTOB (HAIpHUMeEp,
TeKCTa Ha JOCKEe WIHM Cllalila Ha SKpaHE) MPU IOMOIIY BHJICOYBEIHUYHUTEICH T KOMGPOPTHOTO
MPOCMOTpa.

[Ipu 3ansATHAX ¢ OOydYalOIIUMHCS € HAPYUIEHUSMH ONOPHO-JABUIaTEeJbHOI0 amnmnapara
UCIIONIL3YIOTCSl allbTePHATUBHBIE YCTPOICTBAa BBOAa MHGOpPMAIMU MU APYyrue TEXHUYECKUE Cpe/ICTBa
npreMa/mepeaadn yaeOHoH WHQPOpMAIMU B JAOCTYIMHBIX (OpMax, MOOWIBHOH CHUCTEMBI OOy4YeHUS s
JIFOJIEN ¢ HHBAJIMIHOCTBIO.

14. OneHo4HbIe MaTepHaJIbl U METOAUYECCKUE PEKOMCHAAIIUH 110 OPraHU3allui U3Yy4YCHUS
JAUCHHUIIIMHBI

14.1. Coneprxkanue OLEHOYHBIX MATEPUAJIOB U METOANYECKHE PEKOMEeH 1Al
I[J'ISI OIICHKHN CTCIICHU C(bOpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHUA Saerl'IJ'IeHHI)IX 3a I[I/ICIII/IHHHHOﬁ
KOMIIETEHIINI UCOJIb3YIOTCS OLIEHOYHBIE MATEpUalbl B COCTABE:

14.1.1. TecToBBIC 3aaHUA

1.
Hansr MaTpunsl A pasmepa (5 x 2) uw B pasmepa (n x 1). 5
IIpu xakux 3HaueHUsIX N cymecTByeT Matpuna C = A-B? 3
2
1
2.
Jlana cucrema 1
3332 + XT3 = —2, B
— T3 + 323'3 = 1: Het
25(72 + 4{173 =2
Mo’xHO 7T HEN3BECTHOE X, HalTh 0 opmynam Kpamepa? Ecnu Henb3s, 2
TO BBIOCpUTE OTBET HeT. Eciu 1a, To OTBETOM BhIOEpUTE
COOTBETCTBYIOIICE 3HAUCHHE X . 3
3.
Bnast, 9T0 BeKTOpHI a = (3,1,2) u b = ai + 5j — k oproroHajibHsbl, 1
HalaWTe 3HAYCHHUE ITapaMeTpa . 0
-1
2
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4.

Ha otpeske [1;6] 3anana dyHKIus, rpaduk KOTOPOH MPHUBEICH HA T+5
PHUCYHKe. YKaKUTE aHATUTHYECKOE 3aJaHNe 3TON (PYHKIIUH. y= 3 ! lez<d
Y 3, 4<x<6
4
T+D
- lsxr<4
3 y = 3
2 3 4<x<6
1 2
%, 1<x<4
0 T Y71 3, 4<a<6
-2 1<x<4
Y21 3, 4<z<6
5.
Kakoii reomeTprdecknii 006pa3 orpenensier ypaBHeHHE Hunuuapuyeckasi IOBEpXHOCTh
(z-2)%+(y+1)2+2%2=4 IL10cKOCT
B IIPOCTpPaHCTBE? Cdpepa
Konnueckast noBepxHOCTb
6.
YpasHaenue l'unep6omy
z? +y2=1 Onnunc
9 OKpyKHOCTh
ompenenseT Ha IIOCKOCTH. ... TapaGomy
7.
. 0
YKaxure npeesnsl, B KOTOPhIX MPUCYTCTBYET HEONPEAEIEHHOCTD o 72 g 1
lim
z—0 3;‘3
er — 64
lim ——
z—»4 12 - 16
. bx?+3
lim
z—co 3T — 2
. r?+2x -2
lim ————
x—1 "1’;2 +4
8.
VYkaxute QyHKIMIO OeCKOHEYHO Maiyto pu x — 0 1
fx) =~
e ]
1
r) = ———
/() 20 + 3
f(x) =3x%+2x
f(x)=2+e
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9.

Jana pynkus . _siny
w=cosy+ (y—x)siny.
Torga —siny —cosy
ar .
—rsiny
—Z COSY
10.
Jana dysknus y = 3z* — 5. Hajitu y” B Touke x = —1 '12
-8
36
11.
Bei6epuTte rpaduk, yI0BICTBOPSIONIHIA IBYM YCIOBUSIM y
flzx) >0, f'(x)>0: K
xr
u
iy
Y /
=
Y

12.

YcTanoBUTE COOTBETCTBHE MEXKAY MHTETPAJIOM U €r0 Ha3BAaHUEM.:

f dx
2+ 51 +6

Heonpenenénuelii nHTErpan

OrnpeaenéHHbIil HHTErpal

JIBoitHOM MHTErpa

HecoOcTBeHnbIit nHTErpaNt
HEPBOro poja

CornacoBaHa Ha noptane N2 38235

21



13.

HpI/I BBIYHCICHUH HECOOCTBEHHBIX HUHTCTPAJIOB MOJIYYCHBI PE3YJIbTAThI:

a) /lfl(a‘) dx = oo 0) ffz(;r) dz = oo

B) [f:s(:lf)d:lf =5 r) [f4(.’1')d.1,' = ()

Kakwne 13 maHHBIX HHTETPATIOB CXOISTCS?

a)u0)

0) 1 B)

B)UT)

r)ua)

14.

Cpenu nanabix auddepeHnaabHbIX YpaBHEHUH HaHIUTe
JMHEWHOE HEOTHOPOIHOE YPAaBHEHHE MEPBOT0 MOPSIKA.

20y’ + 22 +y? =0

(1+y?)dx+xydy =0

Yy +ycosr =sinx

y" -y +y=z1

15.
O6mee pemenre qudHepeHINATEHOTO YPABHCHHUS y=—e%+Ciz+Cy
y'" =T
UMEET BUIT: y=e?+Ci12%2+ Cax + C3
2
y=-e" +Cl% +CQI'+ C3
y=e*+Chizx
16.
2 —
Haitaure z, ecomm 2z = @, |21] =2, argz = —g, |20| = 6, argzs = ?ﬂ 3
21
2i
0
V3
?l
17.
Jana dyuxmms f(2) = z3. Haiigure f/(7). ;l
-3
i
18.
Hana dyuxums f(t) = 5e?t. Haiiqure |f(1)|. E
10
2i
19.
Cpeny npHUBEICHHBIX PSAAOB YKAKUTE YUCIOBOM psift i 1
n=1 .',12
i T
—n+l
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(_l)nlﬂn

2, (2n)!

n=1

+00 iei‘in?rrr:

2 n(2n-1)

k=-scc

20.
Cpe,[[I/I IPUBCACHHBIX PAI0OB YKAXXKUTE CTENEeHHOMI paa oo (;..3 + 2)?
n=0 2n
i (z+2)"
211,

n=0

i (n+2)*
n=0 2»
N |

n=(0 2n

14.1.2. Dx3aMeHallMOHHbIE BONPOCHI
Cemectp 1

1. MaTpuiibl U AEHCTBUS C HUMH.

2. Onpenenuteny NOpsaKa n ¥ UX CBOMCTBA.

3. Anrebpanueckue JONOIHEHUS U MUHOPBL. CBS3b MEXy HUIMU U BBIYMCICHUE ONPEACITUTENS C
MIOMOUIBIO PA3JIOKEHUS 110 CTPOKE WJIU CTOJIOLLY.

4. OGpartHas MaTpula. Perenre MaTpUUHBIX ypaBHEHUH.

5. JIuneliHOe POCTPAHCTBO (OIpPENETICHHUE, IPUMEPHI).

6. JINHENHO 3aBUCUMBIE U JINHENHO HE3aBUCUMBIE CCTEMBI BEKTOPOB.

7. Panr matpuisl. Teopema o 6a3MCHOM MUHOPE U €€ CIICICTBUSI.

8. basuc. Koopaunatsl. TeopeMa 0 €AMHCTBEHHOCTH PA3JI0’KEHHsI BEKTOpa 1o 6a3ucy.

9. Tlonstue BekTtopa. Koopaunatel BekTopa. J[leiicTBus ¢ BekTOpamMu (T€OMETPUYECKH U
a”HamuTHyeckH). CBoiicTBa BEKTOPOB (COHANPABICHHOCTb, KOJJIMHEAPHOCTh, OPTOTOHAIBHOCT). [lenenue
OTpe3Ka B 3aIaHHOM OTHOILICHHH.

10. CkanspHoe, BEKTOPHOE M CMEIIAHHOE MPOMU3BEACHUS BEKTOPOB (OIpeesieHue, CBOMCTBA,
MIPUMEHEHNE).

11. Cucremsl JIMHEHHBIX YpaBHEHUH, KJIacCU(PUKALNSA U METOJIbl UX PELICHHUS.

12. JIuneiHbIi onepaTop, €ro MaTpuila U cBoicTBa. MI3MeHeHre MaTpuLbl TMHEHHOTO oneparopa
IpU U3MEHEeHUH Oazuca.

13. CoOcTBeHHBICE YHCIa W COOCTBEHHBIE BEKTOPHI JIMHEWHOro omeparopa. MXx cBoiicTBa.
HaxoxxneHne COOCTBEHHBIX YHCENl U COOCTBEHHBIX BEKTOPOB JiIsi KOHEYHOMEPHOIO JIMHEHHOTo
oreparopa.

14. KpuBble 1 MOBEPXHOCTH MEPBOTO MOPSAIKA (MIpsiMasi U MIIOCKOCTb).

15. KpuBble M INOBEPXHOCTHM BTOpPOro mnopsaka. IIpuBeneHne KpUBBIX BTOPOro NOpsaKa K
KaHOHMYECKOMY BH]Y.

16. KommuiekcHble yuciaa W JACUCTBHS HaJ HUMU. HEKOTOpble MHOXECTBa Ha KOMILUIEKCHON
iockoctu. OtoOpaxkenus. OOpassl M MPooOpa3bl JINHUM.

17. AmnHanuTtuueckue (QYHKIMH KOMIUIEKCHOIO TI€PEMEHHOr0, T'€OMETPUUYECKUH CMBICIH
IIPOU3BOJHOM.

Cemectp 2
1. Teopema o eauHCTBEHHOCTH Tpezena. [Ipenen cymmbl, mpousBeneHus, Apodu. TeopeMsl o
npezenax B HepaBeHCTBAX.

2. HenpepsiBHOCTh (yHKIMH. Kraccudukanuss M30JMpOBaHHBIX TOYEK pa3pblBa CKAISIPHOU
(GYHKIIUHU CKaJISIPHOTO apryMEHTa.
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3. IlepBblii 3aMeuaTenpHbli Mpenei. Bropoii 3aMedyaTenbHblil Ipenen U UX CIEACTBHUSL.

4. beckoneuHo Masble. KauecTBeHHas M KOJMYECTBEHHAs IIKAJbl CPAaBHEHUSI OECKOHEYHO MaJbIX.
beckoneuno 6onpmme. KauecTBeHHAs M KOTUYECTBEHHAS Kbl CPAaBHEHHSI OECKOHEYHO OOJIBIIHX.

5. I[lonsTre mpon3BoHON PYHKITMU OHOM IepeMeHHOoM. CBOMCTBA MPOU3BOAHBIX.

6. [lonsiTue yacTHOM nMpou3BoiHON. [Ipon3BoHAs 110 HAIIPaBJICHUIO.

7. Ilpou3BoJHBIE BBICIIMX HOPSAAKOB A (YHKIUU OJHOM MepeMeHHOW M (YHKIIMH MHOTHX
IIEPEMEHHBIX.

8. IlpowsBomnass (yHKIMU 3amaHHON mapameTpudecku. llpousBoaHas GyHKIWUM, 3aTaHHOU
HESIBHO.

9. T'eomeTpuyeckuili M MEXAHUYECKUH CMBICI MPOU3BOAHON. ['eoMeTpuueckue NPUIOKEHUS
npousBoAHOM. KacarenbHas 1 HOpMalib K KpuBoil. KacarenbHas IiI0CKOCTh 1 HOpMaJlb K IIOBEPXHOCTH.

10. Huddepenunan. MuBapuantHOCTh (opmbl mepBoro auddepennuana. duddepenumnans
BBICHINX NOPSAKOB. J{uddepeHiuanbl BICIINX MOPSIKOB CI0KHON QYHKITUH.

11. PackpeiTue Heonpenenennocreil. Teopema Jlonurans.

12. MoHoTtonHble (QyHKIMU. HeoOxomumble ycIoBHS MOHOTOHHOCTH. JlOCTaTodHBIE YCIIOBHS
MOHOTOHHOCTH.

13. Dkcrpemymbl. HeoOxoaumble ycinoBus 3KCTpeMyMa. JlocTaTouHble yCIOBUS dKCTpeMyMa JJis
(GYHKIIUU OJTHOU MTEPEMEHHOM.

14. OxcrpemyMbl. JlocTaTOUHBIE YCIOBUS IKCTpEMyMa (YHKIIMH JIBYX NE€PEMEHHBIX.

15. Beimyknsle U BOrHYThie (QyHKIMH. JlocTaTOYHBIE YCIOBHUS BBITYKJIOCTH (BOTHYTOCTH)
byHKIHN.

16. AcuMnToTHI.

17. IlepBooOpasHnas. Heonpenenennsiit uuterpai. OCHOBHbIE CBOMCTBA.

18. 3ameHa nepeMeHHBIX B HEONpEeAeIEHHOM UHTErpajie, MoABeIeHUE Mo/ 3HaK auddepeHiuana,
MHTErPUPOBAHUE TI0 YaCTSM.

19. BeluucneHnue ompeneneHHOro HHTerpana. MHTrerpan kak (yHKIUS BEpXHEro mpenena.
®opmyna Hetotona - JleliOnuna. MHTerpupoBanue Mo 4acTsM M 3aMeHa IEPEMEHHBIX B OINPEAEICHHOM
UHTErpale.

20. HecoOctBeHHbIe HHTErpanbl 1-ro poxa (Ha HEOTpaHMYEHHOM TPOMEXYTKe). TeopeMsr
CpPaBHEHUSI.

21. HecoOcTBeHHBIE MHTETPAJIBI 2-T0 poJia (OT HEOrpaHWYEHHBIX PyHKIMI). TeopeMbl cpaBHEHUS.

22. Ilpunosxenus onpenenéHHoro NHTerpaia.

23. KpatHble UHTErpaibl, IOBTOPHbIE UHTErPaibl, BBIYMCIEHUE KPATHBIX HHTETPAIIOB CBEICHUEM
K IIOBTOPHBIM.

24. 3ameHa mepeMEeHHBIX B KpaTHbIX MHTerpanax. [lonspHas, cdepudeckas v HMIMHIAPUYECKAS
CUCTEMBI KOOPAMHAT.

25. KpuBosuHeitHbIe UHTETPAJIbI.

3 cemecTp

. 3ajaun npuBoAsIIME K AMPPepeHInanbHbIM yPaBHEHUSM.

. Auddepennnanbupie ypaBHEHUS € pa3eNAONIMMUCSA IEPEMEHHBIMU U CBOASIINECS K HUM.

. OnHoponubie TuddepeHInaTbHbIe YPABHEHUS U CBOJISALINECS K HUM.

. JIuneitnsle mudpepeHuanbable ypaBHeHus, TuddepeHaibabe ypaBHeHus beprynu.

. YpaBHeHHE B MOJIHBIX AU depeHnanax.

. Auddepennnanbupie ypaBHEHHS BBICIINX MOPSJIKOB, TOMYCKAIOIIUE TOHMKEHUE MOPSAKA.

. JIuneitnsle nuddepeHuanbHbe YpaBHEHHSI BHICIIMX TOPSAIKOB.

. Teopema o HanoxeHuW penieHUA. CBONCTBAa YaCTHBIX PELIEHUH JIMHEHHOIO OJHOPOJHOTO
g depeHInaIbHOTO YpaBHEHNUS.

9. Omnpenenutens BpoHckoro, ero cpoiictBa U mHpuMeHeHHe. DyHIaMEHTalbHas CHCTEMA
pelIeHni JIMHEHHOTO OJHOPOAHOro AU(QEpPEeHINaNbHOIO ypaBHEHHUsS, €€ CBs3b C ONpPEICIUTEIEM
Bponckoro.

10. Teopema o Buze 00111€r0 pelIeHus: TMHEWHOTO OJJHOPOIHOTO AUPPEepeHINaTbHOTO YPaBHEHUSI.
Teopema o cTpykType 0011ero pemeHus JHHEHHOro HeoJTHOPOJHOTO AU hepeHInaIbHOTO YpaBHEHHUS.

01NN WN—
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11. JIuneitnbie muddepeHuanbHble YpaBHEHUS C MOCTOSIHHBIMHA KO3 QHUIIMEHTaMHU.

12. Cucremsl qudpepeHIHaIbHBIX YpaBHEHUM.

13. Yucnosbie psapl. CXOAMMOCTb YHCIOBBIX PsoB. AOCOJIOTHAas M YCIOBHAas CXOJUMOCTH
YHCIIOBBIX PSAJIOB.

14. TlpusHaku cpaBHEHUS a0COIIOTHON CXOAMMOCTH YHCIIOBBIX PSIOB.

15. Ilpuznaku JlamamGepa aOCONMFOTHON CXOUMOCTH YHUCIOBBIX PSIOB.

16. Tlpusnaku Komrn abcomOTHON CXOAUMOCTH YUCIIOBBIX PSIIOB.

17. 3nakouepenyrommuecs psiapl. [Ipu3nak JIeiiOHUIIa CXOIMMOCTH 3HAKOYEPEAYIOIMIUXCS PAIOB.

18. dynkunoHanbHbIHA psaa. O6macts cxogumocti. OnpeaeneHne paBHOMEPHON CXOIUMOCTH.

19. Crenennotii psia. Teopema Abens.

20. CBs3b K03(h(PUIIMEHTOB CTENEHHOTO Psiia C €T0 CYMMOM.

21. Paael Teitnopa u MakinopeHna.

14.1.3. TeMbl HHAUBUAYAJIbHBIX 3aJaHUI
1 cemectp

1. [TonHoe uccnenoBanue PyHKIMH U TOCTPOCHUE Tpaduka.

14.1.4. TeMbl JOMAIIHUX 3aJAHUI
1 cemectp

1. [etictBus Han wmaTtpunamu. Beramcinenue ompeaenurtencii. OOpartHas matpuia. Pemienue
MaTpPUYHBIX YPAaBHECHUHN

2. Pemienue onpenenéHHbIX CUCTEM JIMHEMHBIX ypaBHEHUU. PemieHue Heomnpeaen€HHbIX CUCTEM
JIMHEWHBIX YPABHEHUHN

3. Anrebpa reoMeTpUYECKUX BEKTOPOB

4. Ilpsimast iuans Ha TuiockocTu. [Tnockocts.IIpsimas B mpocTpaHcTBe

5. OxpyxkHocTb. Dmurc. ['unepbomna. [Tapabona.

6. Ilpenen pynkunu. YucnoBble 1 BEKTOPHbBIE MOCIE10BATEILHOCTH.

7. IlepBblii 3aMeuarenbHbI npenen. Bropoil 3amedarensHblii mpeznen. CleacTBUS BTOPOTO
3aMedaTesbHOrO Ipeesna

8. HenpepoiBHOCTH PpyHKIIMK. Knaccudukaius pa3pbiBOB QYHKIIUH.

9. CpaBHeHHNE 0ECKOHEYHO MaJIbIX U OECKOHEYHO OONBIINX (PYHKIIUM.

10. KoMmnekcHbIe YKCiIa U JEUCTBUS HaJ HUMHU

11.'onomopduble (aHaNMUTHYECKUE) (PYHKIMHA KOMIUIEKCHOTO MEPEMEHHOT0, T€OMETPUUYECKHI
CMBICJI IIPOU3BOTHOU

2 cemecTp

1. Texnuka quddepeHpoBanus GYHKIUN CKaIIPHOTO apryMeHTa

2. [Ipon3BoiHbIE BBICIIUX MOPSAKOB (PYHKIMH CKAJIPHOTO apryMeHTa.

3. IlpousBoaHble mapamMeTpuuecKd 3agaHHbIX QyHKIUH. [uddepenuupoBanue QyHKIM,
3aJJaHHBIX HESIBHO.

4. Iuddepenuma.

5. IIpaBuno Jlonurans.

6. DKCcTpeMyMbI. BBITYKI0CTh U BOTHYTOCTh Tpaduka PyHKIUH. ACUMITOTHI rpaduka GyHKINH.

7. UccnenoBanue GpyHKUIMN U TOCTpOEHUE TpapuKoB

8. Iuddepennupoanre GyHKINNH MHOTUX apryMeHTOB. [Ipon3BoiHAs 110 HAIIPABICHUIO

9. IlonBenenne moxa 3Hak auddepennuana. IIpocreiimme npeodpa3oBaHus MOIBIHTETPATHHOTO
BBIPAKEHUS.

10. MUaTerpupoBaHue Mo 4acTsM.

11. UnTerpupoBanue paroHAIBHBIX IPOOEH.

12.  HWHTerpupoBaHue NPOCTEHUIINX UPPALHOHAIBHOCTEN. HTerpupoBaHue BbIpaXKEHUH,
COJIep KALINX TPUTOHOMETpUYECKHEe (GYHKIINH.
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13. BrluncieHue onpeaeneHHoro HHTerpaia.
14. HecobcTBeHHBIE MHTETPAIBI TIEPBOTO poaa. HecoOCcTBeHHBIE MHTETPAIIbI BTOPOTO poja
15. Beluncienne ABOWHBIX HHTETPANIOB. I'eoMeTprudecKue NPUIOKEHUS KPAaTHBIX HHTETPAJIOB

3 cemectp

. YpaBHeHHUs ¢ pa3AeoIMMUCS TIePEMEHHBIMU

. OnHOpOIHBIE ypaBHEHUS

. JluneitHple ypaBHEHUs IEPBOTO MOpsiaKa. YpaBHeHUs: bepHysimn
. YpaBHEHHs B TOTHBIX AU depeHmanax

. YpaBHeHUs], JOMYCKAIOIIUE MTOHUKEHHE MOPsIIKa

. JIuneitHble ypaBHEHUS C IOCTOSHHBIMU K03 (hUITeHTaMU

. MeTo Bapualuy Mpou3BOJIbHBIX MOCTOSHHBIX PEIICHUS JIMHEHHBIX HEOJHOPOIHBIX ypaBHEHUI
. YpaBHeHUsI ¢ IpaBON 4acThIO CIIELUATIBHOIO BUJA

. Cuctembl JIUHEHHBIX YPAaBHEHUN.

10. Yucnossle psiibl.

11. ®yHKIIMOHATIbHBIE PSIBI.

12. CrenieHHBIE PSAIBL.

13. Psagwr Teitnopa
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14.1.5. TeMbl KOHTPOJBbHBIX padoT
Cemectp 1

1. JIuneiinas anreodpa.
2. BBenenue B ananus

3.Brenenue B TOKII.
Cemectp 2

1. OnpeneneHHblid UHTETPAIL U €r0 MPUIOKEHHUS.
2. KpaTHble nHTETpasl.

Cemectp 3

1. IuddepenHunanbHble ypaBHEHUS

2. Teopus panoB

14.1.6. Bonnpocbl Ha caMONIOATOTOBKY
Cemectp 1

1. Anrebpa reoMeTpUYECKUX BEKTOPOB.

2. Ilpsamas Ha MIIOCKOCTH.

3. IImockocTs.

4. Ilpsimast B IpOCTpPaHCTBE.

5. DnemeHTapHbIe (QYHKIIMH KOMIIJIEKCHOTO MIEPEMEHHOTO U OTOOPaXKEHHsI, OCYIIECTBIISIEMbIE UMH.

Cemectp 2

1. BeckoneuHo majble 1 0ECKOHEUYHO OONBIINE BETUUNHEI
2. ACHMIITOTHI

3. Ilpon3BoiHAS O HAIPABJIEHUIO.

4. 'eomeTprueCKUl U1 MEXAaHUYECKUN CMBICI TPOU3BOAHOM
5. ®opmyna Teinopa

6. Beimykiibie ¥ BOTHYThIC (DYHKITUN
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7. IlonHoe uccienoBanue QyHKIMH U TIOCTPOEHUE rpaduka
8. [IpunoxeHus onpeneIeHHOro HHTerpaza
9. Ilpuno>keHus: KpaTHBIX UHTETPAJIOB

Cemectpa 3

1. Kpyr, uHTEpBaN U paginyc CXOAUMOCTH CTEIEHHOIO Psijia.

14.1.7. Tembl J1aOOPATOPHBIX PadoOT
DKcTpeMyMbl GYHKIMH JIBYX EPEMEHHBIX
Brrunciienue onpeaenéHHbIX HHTErPAJIOB
[IpunoxxeHus onpenenEéHHbIX UHTETPAJIOB
JIBOMIHBIE MHTETPAJIBI
Pemenne nuddepeHIManbHBIX YpaBHEHUI BTOPOTO MOPsIKa
[IpoBepka CXOIUMOCTH YUCIOBBIX PSAIOB
Paznoxenune pynkuuii B psan Teinopa u Makiopena
[TonmHOE HMccnenoBaHUe PYHKIMIA U TOCTPOCHUE TPadUKOB

14.2. TpeGoBaHus K OLEHOYHBIM MATEPUAJIAM JIJIA JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
310POBbSI H HHBAJIWI0B
Jns nui ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbS M HHBAIUAOB MPETyCMOTPEHBI
AOMNOJIHHUTECIBHBIC OICHOYHBIC MAaTCpHAJIbl, IICPCUYCHDb KOTOPLIX YKAa3aH B Ta6JII/III€ 14.
Tabnuma 14 — JlononHurtenbHble MaTepUasbl OLICHUBAHUS AJIS JIUIl C OTPAHMYEHHBIMH BO3MOXHOCTSMU
3J10POBbs M UHBAJIUIOB

KaTGFOpI/II/I BI/IIH)I JOITIOJIHUTCIIBHBIX OILICHOYHBIX q)OpMI)I KOHTPOJIA U OLICHKHU
o6yt1aroumxc;1 MaTCprajioB pe3yJIbTaTOB 06yquI/m

TecTbl, TICbEMEHHBIE CAMOCTOSTEIIHHBIE
paboTHI, BOIIPOCHI K 3aUETY,
KOHTPOJIbHBIE paOOTHI

C HapyuieHUsIMH
ciyxa

[IpenMymecTBEHHO MUCHMEHHAS
poBepKa

C napymenusimu | CobecetoBaHue 1o BOIIpocaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHas MpOBEpKa

3peHUs OIIPOC 110 TEPMHUHAM (MHIMBUYaTbHO)
C HapyleHusIMU Pemenne nucTaHIMOHHBIX TECTOB,
OIIOpHO- KOHTPOJIbHBIE pa0OThI, MMCbMEHHBIE | [IpenmyIecTBEHHO TUCTAaHIIMOHHBIMU
JIBUTaTEIIbHOTO CaMOCTOSITEeNIbHbIE PaOOThI, BOIPOCHI K METO/IAMH
amnmnapara 3a4ery
C orpanunuenusMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHbBIE [Ipenmy1iecTBEHHO IPOBEpPKA
00IIeMeTUIIUHCKUM paboThI, BOMPOCHI K 3aUeTy, METOJAMH UCXOS U3 COCTOSHUSA
MTOKa3aHUsIM KOHTPOJIbHBIE pa0OThI, YCTHBIE OTBETHI | 00YyYaroIerocs Ha MOMEHT ITPOBEPKU

14.3. MeToanyecKkue peKOMeH 1AM M0 OI[eHOYHBIM MaTepPHaJIaM JUIf JIMI[ C OTPAHUYeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI H HHBAJIU/I0B

Jnis nun ¢ OrpaHWYeHHBIMH BO3MOKHOCTSIMH 37I0POBBSI M MHBAJIUAOB IPEIyCMaTPUBACTCS
nocTynHas popMa npeaocTaBIeHHs 3a/JaHU OLIEHOYHBIX CPEJICTB, @ UMEHHO:

— B II€YaTHOU (opme;

- B [I€YaTHOH QopMe ¢ yBeIHMUYEHHBIM HIpU(TOM;

- B (hopMe AIEKTPOHHOTO JJOKYMEHTA;

- METO/IOM YTSHHS ACCHCTEHTOM 3a/IaHUS BCIYX;

- IpeIOCTaBlIEHUE 3aJaHMs C UCIIOJIB30BaHUEM CYPAONEPEBO/IA.

JluaM ¢ OorpaHMYE€HHBIMH BO3MOXHOCTSIMM 3/10pOBbSl M MHBAJUJaM yBEJIMYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. /[l Takux oOydarommuxcs IperycMaTpruBaeTCs
nocTynHas popMa npeaocTaBIeHHsI OTBETOB Ha 3aJaHUs, & UMEHHO:

— MMMCbMEHHO Ha Oymare;

— HaOOp OTBETOB Ha KOMIIBIOTEPE;
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- Ha0Op OTBETOB C UCIOJI30BAHUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Iporienypa oOLEHWBaHHS pPE3YJbTATOB OOYYEHUS JHMII C OrPAaHUYCHHBIMH BO3MOXXHOCTSIMHU
30POBbSl M MHBAJIUIOB 0 TUCHUILUIMHE MpPEAyCMaTpUBAET MpeaocTaBieHHe WHpopManuu B Qopmax,
aIalTHPOBAHHBIX K OTPaHUUYEHHSIM UX 3I0POBbBsI U BOCIIPHUSTHS HHPOPMAIUH:

J1J1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHusI:

- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA;

- B IICUaTHOH (OpME yBETUUCHHBIM MPHPTOM.

JIJ1s1 JINI ¢ HAPYUIEHUsSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIEYATHOH (opme.

J1J1s1 JIMIL ¢ HAPYIIEHHSIMH ONOPHO-IBUTATEJbHOI0 anmnapara:

- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA;

- B [1IeUaTHOM opme.

[lpu HEOOXOAMMOCTH JUIsi JIMII C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0OPOBbSi M HMHBAJIUIOB
npoIieypa OICHUBAHUS PE3yJIbTATOB O0YYCHHS MOYKET IMTPOBOIUTHCS B HECKOJIBKO 3TAIOB.
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