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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotoko Ne 8 OoT « 29 » 6 2018 r
JINCT COI'NTACOBAHU A

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCyIapCTBEHHOTO 00pa3oBareabHOro cranaapra Beicuiero oopazosanus (OPI'OC BO) no HampaBieHHIO
nonrotoBku (cnenuanbHocTH) 09.03.04 Ilporpammuas wH)XeHepus, yrBepkaeHHoro 12.03.2015 roxa,

paccmoTpena u omoOpeHa Ha 3acemanuu kKadenpsl TOO «  » 20 roma, mpOTOKOJI
Ne .

PazpaboTunk:
CT. mpenogaBaresb kadg. TOO I1. C. MeniepsikoB

3aBeayromuii ooecneunBaroniei kad.
20 B. B. Kpyunnun

Pabouas mporpamma TUCIUTUIMHEI COTTacoBaHa ¢ (DaKylIbTeTOM M BBITyCKaroIIeh kadeapoii:

Hexan ®J1O . I1. Yepkammna

3aBeAyIOmuii BHITYCKAIOMICH Kad.

AOHN 1O. TI. Exnakos
OKCIIepTHI:

JoueHT Kadeapsl TEXHOJIOTHIA
anekTpoHHoro ooydenus (TD0) 1O. B. Mopo3zosa

JoueHT kadeapsl aBTOMaTH3AIUN
o0paboTku nHpopmarmu (AO) H. 1O. Canmuna
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1. Heau v 3aaa4m AU CHUTLTHHBI

1.1. Heau TUCHUNIHHBI
N3ydyeHne OCHOBHBIX MAaTE€MaTHYCCKHX TOHATHH, WX B3aMMOCBSI3M W Pa3BUTHA, a TaKKe
OTBEUAIOIIUX KM METOAOB pacyéTa, HCIOJIb3YyEeMbIX JJIS aHaliu3a, MOJEIUPOBAHUS W pEHICHUS
MPUKJIATHBIX HHKCHEPHBIX 3a]1a4.

1.2. 3agaum AMCHMIIMHBI
— PazButHe anropuTMHUYECKOTO M JIOTUYECKOTO MBINIJICHUSI CTYACHTOB, OBJAJCHUE METOJaMU
WCCJICIOBAHUS W PEIICHHS] MaTeMaTHYeCKHX 3a/1ad, BBIPAaOOTKA Yy CTYICHTOB YMEHHUS CaMOCTOSATEIHHO
pacIMpsITh CBOM MaTreéMaTHYeCKHUE 3HAHWS W TPOBOAWTH MAaTeMAaTUYECKUN aHajJu3 MPHUKIATHBIX
WHXXEHEPHBIX 3a]1a4.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII
Juctummaa «Maremarundeckuit ananusy (b1.65.10) otHocutcst k 6:10ky 1 (6a3oBast 4acTs).
[IpenmiecTByOmMUMHA ~ TUCHHUIUIMHAMHA, (DOPMHUPYIOIIMMU  Ha4YaJIbHBIC 3HAHUS, SBISIOTCS:
Maremarndeckuii ananu3, Anredpa u reomerpusi, BerauciurenpHas MateMatuka, MeHekMeHT, Teopus
BEPOSITHOCTEH M MaTeMaThyecKas CTaTUCTHKA.
[Tocnenyrommmu JUCHUIITINHAMU SIBJISIFOTCSL: MaremaTu4eCcKuit aHaJIU3, Hayuno-
uccienoparenbckas pabora, OOmias Teopus cucteM, CUCTEMbI HICKYCCTBEHHOTO MHTEIICKTA.

3. TpeGoBaHusl K pe3yJibTaTaM OCBOEHHUSI IMCUUTLIHHBI

[Iponiecc n3yyeHust QUCUUIUTMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CIETYIOIINX KOMIETCHITUI:

—  OK-7 cr1ocoGHOCTBIO K CAMOOPTraHU3alMK U CaMOO0pa30BaHHUIO;

B pe3ynbrare n3y4eHus: TUCUUIUIMHBI 00YYalOIUNACS JOIDKEH:

— 3HATh OCHOBHBIC MOHITHS M METOIBI MaTeMAaTUYECKOW JIOTMKH, MAaTEMaTHYECKOTO aHAJIN3a,
OOBIKHOBEHHBIX TU(PEpeHINATBHBIX YPaBHEHUH, HCIIOIB3YIOUINXCS TIPH U3yYSHUH OOLIETeOPETHUECKUX
U CIICIMATBHBIX JUCUUIUIMH ¥ B MH)KCHEPHOU TIPaKTHKE

— yYMeThb TPUMEHATh MaTEeMaTHYECKHME METONBl IS peIIeHHs NPAaKTUYeCKUX 3agad |
MI0JIb30BAThCS, IPH HEOOXOMMOCTH, MAaTEMAaTHUECKOH JTUTEpaTypOit

— BJAJeTh METOIaMH pemeHHus 3afad AuQQepeHInaIbHOr0 U MHTETPAIbHOTO HCYHCIICHUH,
muddepeHnnaIbHbIX ypaBHEHUH

4. O0beM QM CUUILIHHBI M BUbI Y4eOHOU padoThI
OO0mas TpyIOEeMKOCTh TUCHUILUIUHBI cocTaBisieT 11.0 3aueTHBIX €AMHMIBI M TPEACTaBlIeHA B
Tabauie 4.1.
Tabnuna 4.1 — TpymoeMKOCTb TUCITUTLTAHBI

Bunpl yueOHOI esTenbHOCTH Bcero gacos Cemectpsl
3 cemecTp 4 cemectp

Konrakthas pabota (Bcero) 36 16 20
CamocrosrenbHas paboTa 1oJ1 pyKoBOACTBOM 32 14 18
npenogasaresns (CPII)
KonTposs camoctostensHol pabots! (KCP) 4 2 2
CamocrosiTenbpHas paboTa (Bcero) 342 155 187
[ToaroToBka K KOHTPOJILHBIM paboTam 52 24 28
CaMocTosTeIbHOE U3yUeHUE TeM (BOTIPOCOB) 290 131 159
TEOPETUYECKOM YacTu Kypca
Bcero (0e3 ax3ameHa) 378 171 207
[ToaroroBka u crada SK3aMeHa 18 9 9
OO01mas TpyI0eMKOCTh, 4 396 180 216
3auerHrlie EquHUIBI 11.0
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5. Conep:xanue TUCUMIIIIMHBI

5.1. Pa3aesnl JucHUIIMHLI 1 BUALI 3aHATHI

Paznenbl MUCIMIUIMHBI M BUBI 3aHATHH IPUBEICHBI B Ta0bmuie 5.1.
Tabnua 5.1 — Pa3nensl fUCHUILUINHBI U BUIBI 3aHATHI

= 8% i
7 3 g g& 5 3
o ar < 5o > 0
HasBanus pasnenoB IUCLUILIMHBL E S . o 2 S5
S %z 5r i
O M @ 5 S
3 cemecTp
1 MHuoxecTtBa. yHKIIUU WIA OTOOpPAKEHUS 2 2 20 22 OK-7
2 Ipenen ¢pynkuuu. HempepbIBHOCTH 3 30 33 OK-7
(YHKIIUU B TOUKE
3 3ameuarenbHble npeenbl. beckoneuyHo 2 25 27 OK-7
MaJjible 1 OECKOHEUHO OObIIHe PYHKITUN
4 TnddepeHnupyeMbie 0TOOpaKSHUS. 3 34 37 OK-7
[TonsiTre mpousBoAHOM. ['eomMeTprueckuit
CMBICJT TPOU3BOJIHOM
5 Huddepenunan pynkuuu. opmyna 2 26 28 OK-7
Teinopa. [IpaBuno Jlonurans
6 O61mas cxema uccieaoBaHus QyHKIUU U 2 20 22 OK-7
NOCTpPOEHUs rpaduKoB
Hroro 3a cemectp 14 2 155 171
4 cemecTp
7 HeompeneneHHbIii HHTETpal 2 2 32 34 OK-7
8 OnpenesieHHbI HHTErpall 2 30 32 OK-7
9 KparHble HHTETpabl 2 26 28  OK-7
10 KpuBonuHeHbIE U TOBEPXHOCTHBIE 2 26 28  OK-7
WHTETPAJIBI
11 YpaBHEHHS IEPBOTO MOPSIKA 2 28 30 OK-7
12 YpaBHEHNUs BBICIINX MOPSIIKOB 2 26 28  OK-7
13 Cucremsbl quddepeHnnaabHbIX YpaBHEHUH 2 12 14  OK-7
14 DneMeHTHI TEOpUU YCTOMYHUBOCTH 2 4 6 OK-7
15 Pa3HOCTHBIE ypaBHEHUS 2 3 3) OK-7
Hroro 3a cemectp 18 187 207
Hroro 32 342 378
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5.2. Conep:xkanue pa3aejioB IMCHUILIMHBI (CAMOCTOSITE/IbHASI padoTa 1Mo PyKOBOACTBOM
npenojaaBareJis)
ConeprxaHue pazesnoB JTUCIMIUINH (CaMOCTOsTebHast padoTa oA PYKOBOJICTBOM IPETIOIaBATEs )
MpUBEICHO B TabmuIe 5.2.
Tabmuua 5.2 — CopnepkaHue pas3feioB AUCHMIUIMH (CaMOCTOSITENbHAs paboTa IOJ PYKOBOJCTBOM

MIPENOIaBaTEIIS )

Copeprkanue pa3aeinoB TUCHUILTAHBI 2 ok
Ha3Banus pa3znenos (camocTosTenbHas paboTa Mo PyKOBOIACTBOM g " &5
HpenoaaBaTes) § § %
= & =
3 cemectp
1 MuoxectBa. ®ynkiuu  [lorstue MmHOXKecTBa, GyHKIMH. ONpeeieHne 2 OK-7
WM OTOOpaXKeHUs MHO’KECTBA ICHCTBUTENBHBIX U KOMIIJIEKCHBIX YUCEIL.
Onepanun Hag MHOKecTBaMHU. [loHATHE rpaHuLy
YHCI0BBIX MHOXKeCTB. Kitacchl 0ToOpakeHui,
OCHOBHBIE 3JIeMEHTapHbIe (DYHKIIUU U UX CBOWCTBA.
[ToHsITHE OKPECTHOCTH TOUKHU
Hroro
2 [Ipenen GpyHKUIUU. [TonsTus npenena QyHKUUU, Tpeeia 3 OK-7
HenpepbiBHOCTD II0CJIEZI0BATENIbHOCTH. Teopembl 0 npenenax.
byHKIMY B TOYKE OpnnoctoponHue npeaensl. OnpeneneHus
HENPEePBIBHOCTH (QYHKIMH B Touke. [loHATHE TOUKH
pa3pbiBa, Ki1accu(uKaius TOYeK pa3phiBa
Hroro
3 3ameuarenbHbIe [lepBblil 1 BTOpOIi 3ameuarenbHble npeaensl. [lonsTue OK-7
npenensl. beckoneuno U CBOMCTBA OECKOHEUHO MaJIOW U OECKOHEUHO
MaJible 1 O€CKOHEUHO Oonbio GyHkiuy. IloHsTHE MOPsAKA MAJIOCTH.
Oompiue GyHKIUN Tabnuia 5KBUBAJICHTHBIX OECKOHEYHO MaJIbIX
Hroro
4 Muddepennmpyembie  Ilonarue nuddepenumpyemoit B Touke QyHKIUY, 3 OK-7
oroOpaxenus. [lonsTue  mpousBogHOU U quddepennnana. Tabmuma
MIPOU3BOJIHOM. MTPOU3BOIHBIX JIJIsl CKAJIIPHOUN (PYHKIIMHU OHOM
['eomerpuueckuii cmpicn  nepemeHHOU. [IpaBuna nuddepeHuupoBanus CyMmBl,
IIPOU3BOAHOMN MPOM3BE/IEHUS U YACTHOTO JIBYX (DYHKIIHUI.
ITpousBonHas no HampasieHuo. [IponsBonHbIE
BBICIIUX MOPSAKOB. [Ipon3Bonnbie GpyHKINH,
3aJJaHHBIX MTapaMEeTPUUYECKU U 3aJJaHHBIX HESIBHO.
I'eomeTpuyeckuii © MEXaHUYECKUN CMBICIT
MPOU3BOJIHON. YpaBHEHUE KacaTeIbHOM K KPUBOU U
ypaBHEHUE HOPMAJIU K MOBEPXHOCTU
Hroro 3
5 Nuddepennnan Omnpenenenue auddepeninana, ero CBsI3b ¢ OK-7
bynkuun. @opmyna MPOM3BOAHBIMU. Brruncienue nuddepenmanon
Teinopa. [Ipasuiio BBICHIMX MOPSIIKOB Pa3InYHbIX (yHKIMI. Dopmyna
Jlonnransa Telinopa u ocHOBHBIE TeOpeMbI AU HEepeHIINATEHOTO
ucuncnenus. [Ipasuno Jlonurans Ay BBIYUCICHUS
MIPEIEIOB Pa3IMYHBIX HEOIPeIeIeHHOCTEN
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Hroro

6 Obmras cxema
UCcIIe0BaHNs QYHKINU
U TIOCTPOCHUS I'paUKOB

Hroro 3a cemecTp

YcnoBHs MOCTOSIHCTBA U MOHOTOHHOCTH (DYHKIIMH.
[Tonsitue sxcTpemyma pynkiuu. Heodxonumelie u
JIOCTaTOYHBIE YCIOBUS 3KCTpeMyMa. AJITOPUTM
OTBICKaHUSI HAMMEHBILIEr0 U HauOOJIbIIETO 3HAYeHUN
¢bynkiun. OnpeaeneHue BBITYKIOCTH BBEPX (BHH3)
rpaduka ¢pyHKIMK U ero acuMnTot. O0mmas cxema
ucclnenoBanus (yHKIUU ¢ TOCTPOCHUEM Ipaduka

Hroro

4 cemectp

14

OK-7

7 HeonpeneneHHbII
WHTErpa

OrnpeneneHne U CBOMCTBA HEONPEIEIEHHOTO
uHTerpana. IlpueMbl HaX0XK1eHUST HEOIIPEIETIEHHbIX
MHTETPAJIOB: MOJBEACHNE O] 3HAK AuddepeHnnana,
MHTETPUPOBAHUE 110 YACTSAM, HHTETPUPOBAHUE
parMoHaIBHBIX APOOCH, MPOCTEHIIINX
HUPPALMOHAIBHOCTEN U BBIPAKEHUHN, COEPKAILNX
TPUTOHOMETpUUYECKHUE QDYHKIIUU

Hroro

OK-7

8 OnpeneneHHbIi
WHTErpa

9 KpaTtHble uHTErpaibl

OrnpenenieHne U CBOMCTBA ONPEEICHHOTO HHTErpaa.
®opmyna Herorona-JleiiOnuia. 3ameHa nepeMeHHbIX
B onpezaeneHHoM uHTerpane. [lpubmmkénnoe
BBIUMCJIEHUE ONPEIEIIEHHOTO UHTErpasa.
HecoOcTBeHHBIE HHTErpaJIbl IEPBOTO M BTOPOTO POJA.
[Ipunoxenus: onpeaeIeHHOro UHTETrpaia

Hroro

Onpenenenye U CBONCTBA KPaTHBIX UHTEIPAJIOB.
Brrunciienre ABOMHBIX U TPOMHBIX HHTETPAIOB.
3ameHa IEpEMEHHBIX B KPATHBIX UHTErpaiax:
noJisipHast, cepuueckas ¥ MIWIMHAPUYIECKAs CUCTEMA
KoopauHar. [IpuiiokeHust KpaTHbIX UHTETPAJIOB

HUrtoro

OK-7

OK-7

10 KpuBonuneiinsie u
MIOBEPXHOCTHBIE
WHTETpaJIbl

IToHsATHE KPUBBIX U IIOBEPXHOCTEN B IIPOCTPAHCTBE.
KprBoIuHENHBIE ¥ TOBEPXHOCTHBIE NHTErPAJIBI
IIEPBOTO ¥ BTOPOI'0 pojia. DJIEMEHThI TEOPUU IO

HUrtoro

OK-7

11 YpaBHEHMS IEpBOTO
nopsiaka

12 YpaBHEeHHUSs BBICIIUX
MOPSAAKOB

[TonsiTrie 06bIKHOBEHHOTO AU(HEPEHIINATHEHOTO
ypaBHeHUs U U dHepeHIInaaTbHOr0 ypaBHEHUS B
YACTHBIX MTPOU3BOAHBIX. YPABHEHHUS C
pazaensSomMUCS epeMeHHbIMUA. OHOPOIHBIE
ypaBHeHUs. JIMHEWHbIE YpaBHEHHsI IEPBOTO MOPSIKA.
VpaBHenue bepuynau. YpaBHEHUS B MOJTHBIX

nuddepeHimanax

Hroro

VYpaBHEHUS, TOMYCKAIONIUE MTOHWKEHHUE TIOPSIKA.
Jluneitnbpie udpepeHnnanbHble YpaBHEHUS BBICIIHX

nopsiikoB. JluneiHbie nudepeHnuanpHbe
YpaBHEHHUS C TOCTOSTHHBIMU K03 uimenTamu.
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Merton Bapranyy Mponu3BOIbHBIX TOCTOSHHBIX
pELICHUS JIMHEMHBIX HEOJHOPOAHBIX YPAaBHEHUMN.
VYpaBHEHU C MPABOM YACTHIO CHIEIUAIBHOTO BU/IA

Hroro 2
13 Cuctemsr [Tonsitue cucreMbl TuddepeHInaIbHbIX YPaBHECHUH. 2 OK-7
QG depeHIaTbHBIX OnHopoaHble cucTeMbl TuddepeHITnaTbHbIX
ypaBHEHUU YpaBHEHUH C TOCTOSIHHBIMU KO3 (QULIMEHTaMU.

Meton Bapuamuu Mporu3BOIBHBIX MOCTOSHHBIX

Utoro 2
14 DnemeHTHI TEOPUU Onpenenenue ycronunBocTy 1o JisimyHnoBy. Meron 2 OK-7
YCTOMYMBOCTH byukuwmii JIsmyHoBa. YCTOWYMBOCTD JTMHEHHBIX

CUCTEM. YCTOHYMBOCTH IO NEPBOMY NMPUOIUKEHUIO

Hroro 2
15 PazHocTHBIE [TonsiTue pa3HOCTHOrO ypaBHEeHUs. Pa3HOCTHBIE 2 OK-7
ypaBHEHUS yYpaBHEHUS [IEPBOTO U BTOPOTO MOPsIAKA

Htoro 2
Hroro 3a cemectp 18
Htoro 32

5.3. Pa3gesbl AMCUMILNIMHBI M MEKIMCUMILIMHAPHBIE CBA3H ¢ 00eCIeYUBAIO UMY (NPeabIy IIUMH)
U o0ecneynBaeMbIMH (IOCJSAYIOMIUMHU) JUCHUIIIMHAMUA
Paznmensl MUCIUTUIMHBI U MEXIUCIUTLIMHAPHBIC CBSI3U ¢ O0CCICUUBAIONIUME (TIPEIBITYITUMHI) U
o0ecrnieunBaeMbIMH (ITOCJIEAYIONIMMHI ) TUCHUTUIMHAMY MIPECTaBIeHbI B Tabnuie 5.3.
Tabnuua 5.3 — Paznesnbl IUCHUIUIMHBL U MEXAMCLIUIIIIMHAPHBIE CBA3H

Ne paznenoB JaHHOM AUCUUIUIMHBL, 7151 KOTOPBIX HEOOXOIUMO H3yYCHHE
00€eCIIeUnBAIONMX U 00ECTIEUNBAEMBIX TUCITUILINH

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

HpeI[HIeCTBy'IOH_[I/Ie JAUCIUITIIMHBI

HaunmenoBanue
TUCLIUILINH

1 Maremarnueckuit
aHaIn3

+ 0+ o+ o+ o+ O+ 4+ o+ o+ o+ o+ o+ o+ o+ 4

2 Anrebpa u
T€OMETPHSI

3 BrruncnurensHas
Mar€Marmuka

4 MeHeqKMEHT + + + +

5 Teopus
BEPOSTHOCTEU U
MaTeMaTHu4ecKas
CTaTUCTHKA

[Tocnenyromuye IMCUUTUIMHBI

I Maremammaeckmit L L L 4 4 4 b 4+ 4 4

aHaiu3
2 Hayuno-

HUCCIIea0BaTeIbCKas + + + + + + + + + + + + + + +
pabora

3 OOmras Teopus + +
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CHUCTEM

4 Cucrembl
HCKYCCTBEHHOTO +
AHTEIIEKTa

5.4. CooTBeTCTBHME KOMIIETEHIUIi, (pOPMHUPYeMBbIX NPU U3YyUYEHHH TUCUMILIMHBI, U BU/I0B 3aHATHH]
CooTBeTcTBHE KOMIETEHUUH, (OPMUPYEMBIX MPH HM3YYEHUH AUCHUILUIAHBI, M BUIOB 3aHATHHA
MPEACTABICHO B Ta0muIle 5.4.
Tabnuma 5.4 — CooTBeTCTBHE KOMIIETECHIMH, (OPMHUPYEMBIX MPH H3YYEHUH AUCHUIUIMHBI, ¥ BHJIOB

3aHATUI

E Bunrnl 3anstuit

=

5 ©

5 = o 8 @®OopMBI KOHTPOJIA
E =9 @) .

: S = 2
N @)

OK-7 + + KonTponsHas pabora, Dk3aMeH,
Tect
6. UuTepakTuBHbIE MeTOABI U GOPMBI OPraHU3aLUN 00yUYEHH S
He npenycmorpeno PVYIIL.
7. JlabopaTtopHble padoThI
He npenycmorpeno PYIIL.

Buibl KOHTPOJISI CAMOCTOSATEILHOM paOOTHI IPUBEACHBI B Ta0uIe 8.1.

8. KoHTpOJIb caMOCTOSATEILHOM PadoThI

Tabnuua 8.1 — Buasl KOHTPOJIS CaMOCTOSITENIbHOM paboThI

Tpynoemk @opmupyemsie

Ne Bun koHTpoOIIsl caMOCTOSITENbHOM paboTh
OCTb (4ac.) KOMIIETEHIUU
3 cemecTp
1 KoutponbHas paboTa ¢ aBTOMaTU3UPOBAHHON MTPOBEPKOH 2 OK-7
4 cemectp
1 KoHnrponbHas paboTa ¢ aBTOMaTU3UPOBAHHOM MPOBEPKOH OK-7
Hroro 4

Tabmure 9.1.

9. CamocrosiTesibHasA padoTa
Buasr camoctosiTensHOM paboThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIUH MPEICTABICHBI B

Tabnuna 9.1 — Buasl caMmocTosiTeIbHON paboThl, TPYA0EMKOCTh U (POPMUpPYEMble KOMIETEHLIUU

WM OTOOpaXKeHUs

U3y4eHue TeM (BOIpOCOB)
TEOPETUYECKON YaCTh

Kypca
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Bubsl caMocToATEIBHOMN § o > O
HasBanus paszenos S =5 DopMbI KOHTPOJIS

paboTsI o S =

X g =

e QO 9

= S
3 cemecTp

HOoxecTBa. DyHKINUN aMOCTOSITEIILHOE - OHTpPOJIbHAS paboTra
1M ()] C 16 OK-7 K ooTa,

Tect, Dx3aMeH




IToaroroBka k
KOHTPOJIbHBIM paboTam

Utoro 20
2 [Ipenen GpyHKIUH. CamocrosTenbHoOe 26  OK-7 KonTponbnas pabora,
HenpepriBHOCTH (hyHKIIMN H3y4eHHUE TeM (BOIIPOCOB) Tect, Dx3amen
B TOUKE TEOPETUYECKOH YacTu

Kypca

IToaroroBka k 4

KOHTPOJIbHBIM paboTam

Utoro 30
3 3ameuaresbHbIe CamocTosiTenbHOE 21  OK-7 KonTponbnas pabora,
npenensl. beckoHeuHo W3Yy4YCHHE TeM (BOIIPOCOB) Tecrt, Dx3amMeH
MaJible ¥ OECKOHEUHO TEOPETUYECKOH YacTu
Oompiue GyHKITUN Kypca

IToaroroBka k 4

KOHTPOJIBLHBIM paboTam

Htoro 25
4 uddepennupyemolie CamocTosiTenpHOE 30 OK-7 Konrtponshas padora,
oroOpaxkenus. [lonsitue  u3ydeHue Tem (BOIPOCOB) Tect, Ox3amen
MIPOU3BOIHOM. TEOPETUYECKON YacTu
T'eomeTpuueckuii cMbIC  Kypca
Tpon3BOAHON ITonroroBka k 4

KOHTPOJILHBIM paboTam

Htoro 34
5 Nuddepenunan CamocTosiTenpHOE 22 OK-7 Konrtponwshas padora,
¢ynkuuu. Popmyina U3y4eHUe TeM (BOIPOCOB) Tect, Ox3ameH
Tetinopa. [IpaBuio TEOPETUYECKON YacTu
Jlonnransa Kypca

IToaroroBka K 4

KOHTPOJIbHBIM paboTam

Uroro 26
6 O6mas cxema CamocTosiTenbHOE 16 OK-7 KonrtponpHas pabora,
uccieoBaHus GYHKIUU U HU3ydeHHUE TEM (BOIIPOCOB) Tecrt, Dk3ameH
MOCTpPOEHUS rpaduKoB TEOPETUYECKOH YacTh

Kypca

IToaroroBka K 4

KOHTPOJIbHBIM paboTam

Uroro 20

BrlmotHeHHE KOHTPOJIBHOM 2 KonTpomnsHnas padota

paboTHI
Utoro 3a cemectp 155

[ToaroroBka u craua 9 DK3aMeH

IK3aMeHa

4 cemectp

7 HeonpeneneHHbIN CamocTrosTenbHOE 28 OK-7 KonTponbHas pabora,

WHTErpa

U3y4eHue TeM (BOIpOCOB)

Tect, Dx3amen
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8 OmnpenesieHHbIN
UHTETpal

9 Kparnble UHTErpabl

TEOPETUYECKON YacTh
Kypca

IToaroroBka k
KOHTPOJIbHBIM paboTam

HUroro

CamocTosiTeTbHOe
H3Yy4YCHHE TeM (BOIIPOCOB)
TEOPETUYECKON YaCTh

Kypca
IToaroroBka k
KOHTPOJIbHBIM paboTam

32
26

Hroro

CamocrosiTenbHOe
W3Yy4YCHHE TeM (BOIIPOCOB)
TEOPETUYECKON YacTh
Kypca

[ToaroToBka k
KOHTPOJIBHBIM paboTam

Hrtoro

30
22

26

OK-7

OK-7

KonTponbsnas pabora,
TecTt, Ok3aMeH

KonTponbnas pabora,
TecTt, Ok3aMeH

10 KpuBonunelinbie u
MOBEPXHOCTHBIE
WHTErPaJIbl

CamocTosTenbHOe
u3ydeHue TeM (BOIpOCOB)
TEOPETUYECKON YacTH
Kypca

[ToaroroBka k
KOHTPOJILHBIM paboTam

Hroro

22

26

OK-7

KonTpomasHas pabdora,
Tect, Dx3amen

11 YpaBHEHMS IEPBOTO
nopsiIka

CamocTrosTenbHOe
U3y4eHue TeM (BOIpPOCOB)
TEOPETUYECKON YacTH

Kypca

24

IToaroroBka k
KOHTPOJIbHBIM paboTam

Hroro

28

OK-7

KontponwsHas padora,
Tect, Dx3aMeH

12 YpaBHeHus BbICIINX
MOPSIKOB

13 Cucremsl
QG depeHIIHaTbHBIX
ypaBHEHUU

CamocTrosTenbHOe
U3y4eHue TeM (BOIPOCOB)
TEOPETUYECKON YacTH

Kypca

22

IToaroroBka k
KOHTPOJIbHBIM paboTam

Hroro

CaMocTrosiTenbHOE
u3ydeHue TeM (BOIPOCOB)
TEOPETUYECKON YacTh

Kypca
IToaroroBka K
KOHTPOJLHBIM paboTam

26

OK-7

OK-7

KontponwsHhas padora,
Tect, Dx3aMeH

Kontponbhas padora,
Tect, Dx3amMeH
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Utoro 12
14 DnemeHTHI TEOPUU CamocTosTenbHOE 4  OK-7 Tect, Ox3ameH
YCTOWYHUBOCTH H3y4YCHHE TeM (BOIIPOCOB)
TEOPETUYECKON YaCTh
Kypca
Uroro
15 PasHocTHBIE CamocCTOoSTeIIbHOE 3 OK-7 TecTt, Ok3aMeH
ypaBHEHUS U3Yy4EeHHE TeM (BOIIPOCOB)
TEOPETUYECKON YacTu
Kypca
Uroro
BrinonHenne KOHTPOJIbHOU 2 KonTpomnsHas padora
paboThI
Hroro 3a cemectp 187
[ToaroroBka u caaga 9 DK3aMeH
HK3aMeHa
Hroro 360

10. KonTposnb caMocTosATeIbHOM padoThl (KypcoBOii MPoeKT / KypcoBasi pabora)
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa /IJisi OeHKH yCIIeBAeMOCTH 00y4Yar0IIUXCs
PeliTuHroBas cucreMa He UCIIOJIb3YeTCs.

12. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTiedeHue I CIUTITMHBI

12.1. OcHoBHas auTEparypa

1. Beicmas maremaruka. JuddepenimansHoe ucyucieHue [DIEKTPOHHBIA pecypc]: ydueOHoe
nocobue / JI..MaraszunnukoB, A. J.MarazunaukoB. — Tomck Onb Kontent, 2013. — 116 c. {loctym u3
JUYHOTO KabwHeTa cTyiaeHTa. - Pexxum mocryma: https://study.tusur.ru/study/library/ (mara oGpamieHus:
02.08.2018).

2. JuddepenunanpHbie ypaBHEHUS [ DIEKTPOHHBINA pecype]: yaeoHoe mocodue / A. A. EnbIios,
T. A. EnsrioBa. — Tomck Dnb Kontent, 2013. — 104 ¢. locTyn u3 1M4HOro KabUHeTa CTy[eHTa - Pexxum
noctyna: https://study.tusur.ru/study/library/ (nata o6pamenus: 02.08.2018).

3. HWurerpanpHoe ncuncnenue [DneKTpoHHbIN pecypc]: yueoHoe nmocodue / A. A. Enbros, T. A.
EnbunoBa. — Tomck Onb Konrtent, 2013. — 138 c. Jloctyn u3 nuyHOro xkabuHeTa CTyaeHTa - Pexum
nocrtymna: https://study.tusur.ru/study/library/ (nara oopammenus: 02.08.2018).

12.2. lonoiHuTeAbHAS JUTEpPaTypa

1. bepman, I'H. COopHuk 3a7ay 1Mo Kypcy MaTeMaTH4YEeCKOro aHaiu3a [DJIeKTpOHHBINH pecypc|
[Onexrponnslii pecype]: 2018-07-12 / I'H. bepman. — Dnextpon. naH. — Canxkrt-IletepOypr Jlans,
2018. — 492 c. — Pexwum gocrtyma https//e.lanbook.com/book/107905. — 3arn. ¢ sxpana. JJoctyn u3
JMYHOTO KabuHeTa cTyaeHTa . - Pexum gocrtyna: https://e.lanbook.com/book/107905 (nara obparmienusi:
02.08.2018).

2. bepmant, A.®. Kparkwmii Kypc MaTeMaTH4eCcKOro aHaiu3a [DJIEKTPOHHBIA pecypc]
[DnexTpoHHbIi pecype]: yueOHoe mocobue / A.D. bepmant, U.I. ApamaHoBuuY. — DIEKTPOH. JaH. —
Cankr-IlerepOypr Jlans, 2010. — 736 c¢. — Pexxum nocryna https//e.lanbook.com/book/2660. — 3ari. ¢
skpaHa. JlocTtym w3 nauvHOrO KabmHeTa cryfaeHTa - Pexxum poctyna: https://e.lanbook.com/book/2660
(mara o6pamienus: 02.08.2018).

3. bubukos, FHO.H. Kypc 0oOBKHOBEHHBIX IH(QepeHInaTbHbIX YypaBHEHUN [DIEKTPOHHBIN
pecypc] [Dnexkrponnslii pecype]: yuedHoe mocobue / FO.H. bubukoB. — DnektpoH. gan. — CaHKT-
[TerepOypr Jlanb, 2011. — 304 c¢. — Pexxum nocrtymna https//e.lanbook.com/book/1542. — 3arn. ¢ skpana.
JlocTyn u3 JaMYHOrO KabMHeTa cTydeHTa. - Pexxum poctyna: https://e.Janbook.com/book/1542 (nara
obpamenus: 02.08.2018).
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12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOANYeCKHe MOCo0Us

1. MarazunnukoB JI.M.. Maremaruka. [{uddepennranpabie HCYUCICHUS | IEKTPOHHBIN Kypc /
JLU. MarazunnukoB. — Tomck TYCVYP, @J10, 2013. JlocTymn U3 THYHOTO KaOWHETA CTYACHTA.

2. EmpnoB A.A. Maremaruka. [uddepennnanbasie ypaBHeHUs. HTErpaqbHOE HWCUYHCICHHE :
anekTpoHHbi kypc / A. A. EmpnoB. — Tomck TYCYP, @10, 2013. JlocTtynm u3 JIMYHOrO KaOWHETa
cTyneHTa.: B npyrom mecre,

3. MemepsaxoB II1.C. Maremarnka [DJEKTPOHHBIA pecypc]: METOAWYECKHE YKa3aHHsS I10
OpraHM3ali CaMOCTOSTEIbHOW pabOThl JUIsl CTYIEHTOB 3a04HOM (opMbl OOy4YEHHS TEXHHUYECKHX
HAnpaBlICHUH TIOATOTOBKM, OOYYArOIIMXCS C TPUMEHEHHWEM JWCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
texnosoruit / I1.C. Memepskos, B.B. Kpyunnun. — Tomck @10, TYCVYP, 2018. JlocTtyn W3 JUYHOTO
kabuHeTa crygeHTta. - Pexum gocryma: https:/study.tusur.ru/study/library/ (mara oOpaieHus:
02.08.2018).

4. EnpnoB A.A., EmbnoBa T.A. HWurerpanbHOoe wucuuciaeHue [DIEKTPOHHBIA pecypc]:
METOAMYECKHE YKa3aHHs 0 BBITOJHEHUIO KOHTPOJIbHBIX paboT. — Tomck dakynbTeT NTUCTAHIIMOHHOTO
oboyugenus, TYCYP, 2013. — 60 c. Jloctyn u3 nuyHOro KaOWHETa CTylIEeHTa. - PexxuM pocryma:
https://study.tusur.ru/study/library/ (nara o6pamenus: 02.08.2018).

5. Marasunnukos JI. Y. Beicmas matremaruka. uddepennuansnoe ncuancienue [ DIeKTpOHHBINA
pecypc]: yuebHOoe MeToanueckoe nmocoodue / JI. 1. MarasunnukoB, A. JI. MarasunnukoB. — Tomck Dmb
Konrtent, 2013. — 96 c¢. [Hoctym wu3 nu4yHOro KaOWMHETa CTylAeHTa. - Pexum gocTyma:
https://study.tusur.ru/study/library/ (nara o6pamenus: 02.08.2018).

12.3.2. YueOHO-MeTOAMYECKHE OCOOUS ISl JIMI] C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
UHBAJH/I0B

VYueOHO-MEeTOANYECKUE MaTepHaiIbl JUI CAMOCTOSTEIBHOM U ayTUTOPHON paboThl 00ydaromuXcs
U3 YHCIIA JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/JOPOBbS M MHBAJIMIOB TPEIOCTABISIOTCS B (hopMax,
aJlalITUPOBAHHBIX K OTPAaHUYCHUSM UX 370POBbSI U BOCIIPHATHS HH(OPMALIHH.

JI1s1 IMI ¢ HApYUIEHUSIMH 3PeHUst:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- B II€YaTHOH (hOpME YBETUUEHHBIM HIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

— B Mie4aTHOU (opme.

JI1s1 1ML ¢ HAapylIeHUSIMM ONIOPHO-ABUIaTeJLHOI0 anmapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B reyaTtHou opme.

12.4. IIpodeccuonabHbie 0a3bl JAHHBIX M HHGOPMAIIHOHHBIE CIIPABOYHbIE CHCTEMbI

1. Illpm w3ydyeHMH JAMCUMIUIMHBI pPEKOMEHJyeTcs oOpamarbcs K  0a3aM  JTaHHBIX,
MH(OPMALIMOHHO-CIIPABOYHBIM M TOMCKOBBIM CHCTEMaM:

2. Kpynneimmii poccuiickuii WH(QOpPMAIMOHHBIN TOpTal B O0JAcCTH HAyKH, TEXHOJOTHH,
MEIUIUHBI 1 00pa30BaHusl.

3. www.elibrary.ru

4. ZbMATH — maremarndeckas 0a3a JaHHBIX, OXBaThIBAMOIas MaTepHanbl ¢ KOHIA 19 Beka.
zbMath cogepxut okxoino 4 000 000 nmokymentoB, u3 6omnee 3 000 xypnamoB u 170 000 xHUT 1O
MareMaTuke, CTaTUCTUKE, WH(POPMATHKE, a TaKKe MALITMHOCTPOCHMIO, (PU3HKE, €CTECTBEHHBIM HayKaM U
ap.

5. zbmath.org

6. DOBC «Jlamp»: www.e.lanbook.com (mocTynm W3 JIMYHOrO KaOWHETa CTYIEHTa IO CCBHLIKE
http://lanbook.fdo.tusur.ru).
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13. MarepuajibHO-TEXHUYECKOe o0ecnedeHue M CIUIIMHBI U TpedyemMmoe MporpaMMHoe

o0ecreuenue

13.1. O6mue TpedGoBaHNs K MATEPHAIBLHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00ecre4YeHn 0

AUCHHUIIIMHBI

13.1.1. MarepuaibHO-TEXHHYECKOE U MPOrPaMMHOe o0ecriedeHne 1 CHUIITUHbI

Kabuner 151 camocTosATenbHON pabOThI CTYAEHTOB

yueOHasi ayTUTOpHs AJis IPOBEACHUS 3aHATUN J1a00paTOPHOTrO TUIIA, TOMEIICHHE JIJIsl IPOBEACHMUS
TPYNIOBBIX W WHIAWUBUIYAJIbHBIX KOHCYIBTALMM, MOMEIICHUE JJIsi MPOBEICHUS TEKYIIEro KOHTPOJA U
MIPOMEKYTOYHOM aTTecTalllu, MOMEIIeHHE U1 CAMOCTOSITEIbHON paboThI

634034, Tomckas obmacte, T. Tomck, Bepmmnuna ynuna, a. 74, 207 ayx.

Ornucanue UMeroIerocs 000pyI0BaHUs:

- Kommyrarop MicroTeak;

- Komnsrorep PENTIUM D 945 (3 mit.);

- Komnsrorep GELERON D 331 (2 wrt.);

- KommuiekT cnienuanu3upoBaHHON ydeOHOM MeOeu;

- Pabouee mecto npenogasares.

[IporpammHoe obecrieueHue:

7-zip

Google Chrome (¢ BO3MOXXHOCTBIO yAaJIEHHOTO JJOCTYIIa)
Maxima (c BO3MOKHOCTBIO yIaJICHHOTO JJOCTYIIA)

Microsoft Windows (¢ BO3MOXXHOCTBIO YIAJICHHOTO JIOCTYIIA)
OpenOffice

13.1.2. MarepuajibHO-TeXHHYECKOE U MPOrPaMMHOe o0ecredeHne 1Jisl CAaMOCTOATEIbHOH PadoThl
s camocTosTeNnbHON paboThl MCHONB3YIOTCA y4eOHbIE ayIUTOPUU (KOMIIBIOTEPHBIE KJIACChl),
PaCIOJIOKEHHBIC TI0 aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jlernna npocriekT, 1. 40, 233 ay.;
- 634045, Tomckast ob6nacTs, I. Tomck, yn. Kpacnoapmetickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macThb, . Tomck, Beprmauna yiuna, 1. 47, 126 ayn.;
- 634034, Tomckas 06macTb, I. Tomck, Bepmmnauna ynuma, 1. 74, 207 ay.

CoctaB 060pynoBaHUS:

- yueOHast Mme0erb;

- kommbroTepsl kiacca He Hike [IDBM INTEL Celeron D336 2.81T. - 5 it

- KOMITHIOTEPHI TOAKIIOUEHBI K ceTu «VHTepHeT» M 00ecrneymBaloT JOCTYI B AJIEKTPOHHYIO
nH(OPMAITMOHHO-00Pa30BaTENIbLHYIO Cpelly YHUBEPCUTETA.

[lepeyenn mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajJibHO-TeXHHYECKOe o0ecnedeHne TUCHUIIIHHBI VISl JIMI ¢ OTPAHHUYECHHBIMU

BO3MOKHOCTSIMH 3/10POBbSI H HHBAJIUI0B

OcBoeHME NUCUUIUIMHBI JIMIAMU C OTPaHMYEHHBIMH BO3MOJKHOCTSIMH 310POBbsl U MHBAIHUJIAMU
OCYILECTBIIAECTCS C UCTIOIB30BaHUEM CPEACTB 00y4eHHUs OOIIEro U CHEeIUaIbHOIO Ha3HAUCHMSL.

[Tpu 3aHATHSAX € OOy4YalOUIMMHUCSA € HAPYLIEHHSIMH CJyXa MPeIyCMOTPEHO MCIOIb30BaHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MYIbTUMEAUMHBIX CpPEIACTB W JPYIHX TEXHMUYECKHX CPENICTB
npuema/mepenauu ydeOHoOW HMH(pOpPMALUU B JAOCTYHHBIX (opMax, MOOMIIBHOM CHUCTEMBI MPEMOiaBaHUs
Ui 00y4aroIMXCcsl ¢ MHBAIMIHOCTBIO, MOPTAaTUBHOM MHAYKIIMOHHOW CUCTEMBbI. YdeOHas ayauTopus, B
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KOTOPOH 3aHUMAIOTCS OOydalomuecss ¢ HapyIIeHUEM cliyxa, 00OpyIoBaHA KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOM, FIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYyUYAIONTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HMCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayIUTOPHIX BO3MOXKHOCTH IIPOCMOTPA yIaJCHHBIX 00bEKTOB (HAIPHUMEp, TEKCTa
Ha JIOCKE WM CJlai/ia Ha 9KpaHe) MPU OMOIIY BUACOYBEITUYUTEICH Isi KOM(POPTHOTO IPOCMOTPA.

[lpu 3aHATHAX C OOyYaIOUIMMHCA € HAPYLIIEHHSIMH ONOPHO-ABHTaTeJbHOIO amnmapara
HCIIONB3YIOTCSl alIbTepHATHBHBIC YCTPOWMCTBa BBOAA WMH(OpPMAIMU W JAPYrUe TEXHUYECKHE CpEICTBa
npuemMa/nepeaadn yueOHoi nH(opmauu B JOCTYNMHBIX (popmMax, MOOMIBHOW CHUCTEMBbI OOyYEHUS ISt
JIIOJIEH ¢ MHBAJIUIHOCTHIO.

14. OneHoYHBIE MAaTEPHAJIBI H METOAUYECKHE PEKOMEHIAIMHU 110 OPraHU3ANUM H3YYeHUs
JTUCIHHUILINHEI

14.1. Conep:xaHue OLEHOYHBIX MATEPHAJIOB M METOAUYECKHE PEKOMEH AU
s oneHkH cTeneHu cPOPMUPOBAHHOCTH M YPOBHS OCBOCHHUS 3aKPEIUICHHBIX 33 JUCIHUIUIMHON
KOMIIETEHIIUH UCIOJIb3YIOTCS OLIEHOUYHbIE MaTepUalIbl B COCTaBE:!

14.1.1. TecToBbI€e 3a71aHuA
1

YCTaHOBHTE COOTBETCTBHE MEAIY HHTETPA/IOM H €TI0 HAa3BaAHHEM:

H e"sinydxdy, D — nnockas o61acTh
D

JIBOWMHOI MHTErpal

[ToBepXHOCTHBIN MHTErPall IEPBOrO pojia
IToBEpXHOCTHBIN UHTErPAJI BTOPOTO POJa
Heonpenenenuplili uHTErpai

2.
Cpenu npuBeIEHHBIX YpaBHEHUH Ka)KUTE JIMHEHHOE HEOTHOPOIHOE YPAaBHEHHE MIEPBOIO MOPSAIKA

2xy' + 12+ 4% =0

(1+y*)dx +xydy =0

y' +ycosxr =sing

yr-ytry=a

3.
JInHetiHOE 0HOpOIHOE TH(DPepeHITHATEHOE YpaBHEHHE BTOPOTO

nopAakKa HMCCT BHT
y"+ 4y +8y = 0.

XapaKkTepHCTHISCKOE YpaBHEHHE. ..

Nmeet nBa BEMECTBEHHBIX KOPHS

MMeeT nBa KOMIUIEKCHO CONPSIKEHHBIX KOPHS
MMeeT olMH BEIIECTBEHHBIN KOPEHD

He nmeer kopueit

4.
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Frr 2
UactHOe pemenne ypaBHeHHA '+ 21" = v~ + 3x HMeEeT
BHI

5
Yy =ax” +bx+c

Vi = (ax? + bx)x

Vg =(ax™ +bx+0)x

Vi = (ax™ +bx+c)x”

5

H]JH BBIUHCIEHHH HECOOCTBEHHBIX HHTETPATOB IIOTMYUYEHE] PC3YIIBTATEIL.

[
8

0) fﬂf_;{r] dr = oo

(1

a) jj'](.::]f.!’.r—

B) fﬁ.-,{a*ja’.r §) r) ffj,(:r]rtrzu

Kakne H3 JaHHBIX HHTETPAIOB CXO oAarcA’

a)ur)
B)UT)
a)u 0)
0) u B)

6.
Vpaeaerne Vv-In” v+3'-4/x+1=0 aBmaetca

a. YpaBHEHHEM C Pa3feIBIIOIUMUCS IEPEMEHHBIMU
b. OnHopomHBIM ypaBHEHHEM

C. JIuHelHBIM ypaBHEHHEM

d. VpaBuenuem bepHysmu

7.

Pemmts 3anauy Ko (X +5)dy —(y+1)dx=0 y(0) =9
y=2Xx+9

y=2X-9

y=5x-1

y=x+9

8. Kakue Ba MHOKECTBA Ha3bIBAIOTCS PABHBIMH.

a. KOTOpbIE BKITFOYAIOT B Ce0sI OTHU U TE JKE JIEMEHTBI

b. KOTOpbIE UMEIOT OTMHAKOBBIN PaINyC

C. KOTOPBIC COCTOAT U3 OAMHAKOBOI'O YHCJIa 3JICMCHTOB

d. KOTOpBIE SIBISIFOTCSI TTOIMHOKECTBOM OJTHOTO M TOTO YK€ MHOXKECTBA
9. [Ipenen 4ynCiOBOM NMOCHEI0BATENBHOCTH, 3TO:

a. Yucio
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b. Bekrop
¢. Otpesok

d. Her npaBuibHOrO oTBETa
10. IlepBbIii 3ameuaTenbHbIN MIpeiea paBeH

a. Enununue
b. Hymio
¢. DKCIIOHEHTE

d. Yucny nu
11. Bropoii 3ameudarenbHbli Mpeaea paBeH

a. Equnune

b. Hymto

C. DKCIIOHEHTE

d. Yucny u

12. Ecin mpesen GpyHKIMK ciieBa  Mpeelt CpaBa B TOYKe KOHEYHBI U HE PaBHBI M1y OO0, TO
3Ta TOYKA SIBJSETCSA TOUKOM:

a. HeyctpanumMoro paszpsiBa nepBoro poaa

b. Heyctpanumoro pa3pbsiBa BTOPOro pojaa

. YCTpaHMMOTO pa3pelBa IEPBOTrO posa

d. Yerpanumoro paspsiBa BTOPOTo poja

13. JIBe OeckoHEYHO Masible (PYHKIIMM HA3BIBAIOTCS DKBUBAJICHTHBIMHU, €CJIM Ha OECKOHEYHOCTH
paBEH €AUHULIE TTPEeIeT UX:

a. OTHOIIEHHS

b. Paznoctu

c. CymMBI

d. [pousBenenus

14. IlpousBogHass (yHKIMU ONHOM NEPEeMEHHON B TOYKE, €CTh Mpenea NpH NpHUpaIeHUN
apryMeHTa CTPEMSILIET0Cs K HYIIO:

a. UactHoro npupamieHus: GyHKINH K PUPALEHUIO apTyMeHTa

b. [IpousBenenus npuparieHust QyHKIUN Ha MPUpPALICHUE apryMeHTa

c. luddepeHunanbHbIX CyMM

d. He uMeeT HM KaKOro OTHOIICHUS K npeaciiaMm
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15. uddepeniman GyHKIIUN OMHOTO apryMeHTa, 3TO:
a. ['maBHast yacTh npupaimeHus QyHKINH

b. ['maBHas yacTh mpUpameHus apryMeHTa

c. [lomHoe npupamenne GpyHKIUU

d. IlpousBoanas pyHKIUU
16. HeonpeneneHHblii HHTErpaJl 3TO:

a. COBOKYITHOCTb BCEX MEPBOOOPA3HBIX MOABIHTETPAIbHON (GYHKIIMH
b. COBOKYMHOCTb BCEX MPOU3BOIHBIX MOABIHTETPAIbHON (GYHKIIMU

c. Yucno, mo MOAYA0 paBHOE IUIOIIAAM KPUBOJIMHEMHOW Tpameuud OIrpaHWYEHHOMN
MOJBIHTETPATTLHON (DyHKITUEH

d. Ilpexen uHTETPAILHBIX CYMM

17. WnTerpan mo OECKOHEYHOMY HHTEPBAIy OT HEMPEPHIBHOW (GYHKIMH JHOO MO KOHCYHOMY
UHTEpBaTy OT QYHKIMH UMEIOIICH pa3phiB HA STOM UHTEPBaJe, Ha3bIBACTCA:

a. HecoOcTBeHHBIN

b. OnpenencHHbBIN

c. Pacxopmsammiicsa

d. Cxomsmiics
18. OObIKHOBEHHOE MU PEpEHITMATFHOE YPaBHEHUE TIEPBOTO MOPSIJIKA — 3TO YPaBHCHHE:

a. KOTOpOC CBA3BIBACT BOCAWHO HC3aBUCUMYIO IICPEMCHHYIO, HCHU3BCCTHYIO (I)YHKI_II/IIO n cc
IMPONU3BOAHYIO.

b. IIpu pemienrn KOTOPOro HaJl0 BBIYUCIATH AU PepeHnan
¢. Takux ypaBHEHUl He CyIECTBYET

d. Kotopoe He conep uT He3aBUCHMYIO IEPEMEHHYIO.
19. lopsaok auddepeHnnanbHOro ypaBHEeHUs — 3TO:

a. HauBpicimii nopsiiok Npou3BOAHOM HEM3BECTHON (QYHKIMH, BXOJAIIEH B 3TO ypaBHEHHUE.
b. HauBsicias cTeneHs HeU3BeCTHOM (DYHKIIMHU, BXOASAIIEH B 3TO ypaBHEHHE.
c. CymMMa NOpsIIKOB IMTPOU3BOIHBIX HEU3BECTHON (PYHKIIMH B YPAaBHEHUH.

d. HauBbIcmias cTeneHbh HE3aBUCUMOTO apTyMEHTa B YPaBHEHUHU.
20. Ocoboe pemenue nuddepeHImaIbHOTO YpaBHEHHUS:

a. He MosxeT OBbITH MOTy4eHO U3 OOIIETO pereHus

b. MoeT ObITh MOTy4eHO U3 O0IIEro pemeHus: PUKCUPOBAaHHUEM KOHCTAHT.
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c. SIBnsieTcst cyMMO# OOIIET0 ¥ YaCTHOTO PELICHHUS.

d. HaxomuTcs kak mpeien OTHOLICHHSI YACTHOTO PEHICHHS K O0IIeMy.

14.1.2. Dxk3aMeHaUMOHHBbIE TECThI
1.
Yxkaxure GyHKINI0, 0eCKOHEYHO O0ubiIyto pu X—>0

(@)= e

f(x) =sinx
2.
Haiita npegen
. 6nt-n+5
lim e,
n—e 20t +5n -1
3.
Hana dyuxmms y = 3z* - 5. Haitru " B Touke o = -1
4,
[Tnomans $HCYPEL, OTPAaHHYEHHOH THHHAMHA
y=z,y=0,z=1,2=2,

MOHO HAHTH ¢ IIOMOIIBIO HHTETPAIA. ...

] o dr
1

-

s

I dr

1

[.f'ﬂ'.r'
2
f (x+3)da
|
5

Ecnu o0muit uieH psiga CTpeMUTCsI K HYIEO, TO, TI0 BUIY CXOIUMOCTH, PSIT MOXKHO OTHECTH K:
a. DTOro yCJIO0BUSA HEIOCTATOUHO IS BBISCHEHHS CXOTUMOCTH

b. Cxomammmcs abCOIIOTHO

¢. Cxonsmmmcs yCiaoBHO

d. Pacxogsmmmces

6.
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CreneHHoOM psj, Tpu PUKCUPOBAHUY 3HAYCHUS apTyMEHTa, CTAHOBUTCS:
a. YUCIIOBBIM psiioM

b. Yuciom

c. UncioBo# mocieaoBaTeIbHOCTRIO

d. Takyro onepanuto HeIb3s BRITIOTHATH C JAHHBIM BUIOM PSIJIOB.

7.
Cpenu npUBEIEHHBIX PSIOB YKAKUTE YHCIOBOI
x
5N _1
L)

S

x M
>
an+l

x ¢ qyn.,.2n
T (-1)"x
= (2n)!

=

- Vi mrre
o . AITHX
I

&
5N
L

o m(2n=1)

8. JluneiliHass KOMOMHANMsI pEHICHWH OXHOPOAHOTO AM(QPEpPEHINATHHOTO ypaBHEHHUs, MOPSIKA
BBIILIE N1EPBOr0, 00pa3youMX GyHIaMEHTAIbHYIO CUCTEMY PELICHUH:

a. OOpariaercst B HOJIb TOJIBKO KOTZa Bce K03(pPHUITMEHTH KOMOMHALIMY PAaBHBI HYIIO
b. Hukorma He oOparaeTcsi B HOJIb.
c. OOparaercst B HOJIb HE TOJIBKO KOT/a Bce KOA(h(GUIIMEeHTH KOMOMHAIIMHN PABHBI HYJIIO

d. HOCTpOI/ITb TaKYHO JII/IHefIHYIO KOM6I/IHaI_[I/IIO HCBO3MOXKHO.

9.

d. Onepanust yMHOKEHHUS JIJIs1 TAKUX YUCEN HE OIpeieicHa.
10.

10. Pemuth ypaBHEHHE y"'-4y+3y=0
y=cl*e*+c2*e>

y=cl*e*+c2%e™*

y=cl*e*+c2*e>

y=cl*e™*+c2*e™x

11.

12. BeruncnuTh npenen npu x->0 BeipaskeHus (sin5x)/(sin2x)
2

5

2/5

5/2

13. Haiitu ipenen mpu x->0 BeipakeHus (sin2x / x)"(1+x)
e

en2

2

0

14. pynkuus cos(3/x) B Touke X=0 UMeeT pa3phbIB:
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IIEPBOI0 POJa YCTPAHUMBIN

MIEPBOIO POJIa HEYCTPAHUMBII

BTOpOTO pozAa

HEenpephIBHA B JTAHHOU TOYKE

15. mpousBonHas pynkuun y=x"(1/3) B Touke x=0 paBHa

0

1

0OECKOHEUYHOCTH

HE CYIIECTBYET

16. mpousBonHas GpyHKIHH (Sin X)X paBHa

((sin x)*x)*(In(sin x) + x*ctg X)

((sin x)*x)+(In(sin x) + x*ctg X)

((sin x)*x)*(In(sin x) + x*tg Xx)

HE CYIIECTBYET

17. Ilpon3BoHast Broporo nopsjaka ot Gpyakuu In(1-x) papaa

-1/(1-x)"2

1/(1-x)"2

-1/(1-x)

1/(1-x)

18. HeonpeneneHHbIM HHTETpaN OT BhIpakeHus 1/(5x-2)"1/2 mo nepeMeHHOM X paBeH

(2/5)+(5x-2)M"1/2+C

(2/5)*(5x-2)"1/2+C

(2/5)+(5x-2)"2+C

(2/5)*(5x+2)"1/2+C

19. Ecnu B onpeielIeHHOM MHTErpaje MOMEHITh MECTAMU IIPEEbl MHTETPUPOBAHUS TO

HU Y€ro He MPOU30UIET

9TO HEIOIMYCTUMAs Olleparus

3HAYEeHUE pe3ylibTara MOMEHsET 3HaK

3HaYeHHE MHTEerpana oOpaTuTcs B HOJIb

20. 4TO MPOU30MAET €ClK MPU BBIYUCICHUN BTOPOI CMEIIaHHOW MPOU3BOJHOM OT (PYHKIIMU ABYX
apryMEHTOB IIOMEHSATH MOPSIOK U GEpEeHIIPOBAHUS 110 TIEPEMEHHBIM?

pe3ynbTaT MOMEHsIeT 3HAK

HU YE€ro HE MPOU30MIET

npousBoAHast ooparutcs B 0

3TO HEIOMYCTUMAs Oleparus

14.1.3. Tembl KOHTPOJILHBIX PA0OT
Maremarnueckuil aHaJInu3

1.
VYkaxure GyHKINIO OECKOHEYHO Malyto rmpu X— 0
1
T)=
f@) = ——
1
€£r) = —7
f(z) 274 + 1
f(z) =322 + 22
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Nana ¢pyHERIHA

u=Ccosy {_q .r'] sin oy,

Torma
dhi

o

—siny

—8iny - cosy

—rsiny

X Cosy
3.

Hana cpyukuug y = 3z* - 5. Haiirun ¢ B Touke & = -1
-8
-2
1
36

4.
BeidoepuTe rpad k. YIOBISTBOPARINHA IBYM YCIOBHAM

Flmy=0, fx)>M

ir
|

=t

ut

-t
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5.
ITonpsyace npasunoM JlonuTana, HAHTH Opegen

) el 4 4
lim

= ] 00 T

] hwo

6.

i
Heonpe el |||1'|'|:-['|:H.'|j-l

5 PRBCH...
+ x-

1 T
—arctg — + C'
211(‘ g2+

arctgxr + O

1 T
arctg = + ¢
| |

l111||-L—.1‘2 +15

]

(1.2
- | 1n” xdx
BbIuMCIUTh UHTErpan |

8.
BEIHCIATE 00BEM TelIA, OIrPaHHYeHHOT O IOBEPEHOCTAMH

x:ﬂ,::D,y:41;::ﬂh1.-:2_

9.
BBIYHCIHTE [ [ (3x+2y)dxdy, ectH D — BHYTPeHHOCTB Tpe-
D
VTOIBHHKA ¢ BepInHHAMH B Toukax A(0,2) B(2,0),C(3,3).
10.

HaiitH pabtoty cHmel f(x,y) = (x? —2y)i—(2x—y)j mo me-
peMelleHHI0 TOYUKH BJOTH yHacTKa KpHBOH X =2cosf, y=2sinf,

o<r<X
B

14.1.4. MeTonnueckne peKOMeHAALNH
YueOHbIIE MaTepuan uznaraercs B (Qopme, Mpeanosiararolieil caMOCTOATEIbHOE MBIIUICHUE
CTYIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocrosTenbHas padoTa CTYIEHTOB UIPAET PELIAOIIYI0 POJIb B
X0JI€ BCEro yueOHOro mnpoiecca.
Hadvare m3ydeHue AMCIUTIIMHBI HEOOXOAMMO CO 3HAKOMCTBA ¢ pabodeil mporpaMMoi, CIMCKOM
y4eOHO-METOIMYECKOTO U MporpaMmMHoro odecneuenus. CamocTosiTenbHas padoTa CTylIeHTa BKIIIOYAET
paboTy c ydeOHbIMM MaTepuajiaMH, BBIIOJIHEHHE KOHTPOJBHBIX MEpPONPUATUH, NPEayCMOTPEHHBIX
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Y4EOHBIM IITAHOM.

B mpornecce n3ydeHus JUCIUILIMHEL IS JIYIIET0 OCBOCHUS Marepuasia HeoOXOIUMO PETyIspHO
oOpamarbCsi K pPEKOMEHAYeMOM JHTepaType M HUCTOYHHKAM, YKa3aHHBIM B Y4YeOHBIX MaTepualax;
MOJTb30BAaThCSl 4Yepe3 KaOWHET CTyJIeHTAa Ha calTe YHHUBEpPCHTETa O00pa30BaTeNbHBIMH pecypcamu
ANIEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TaKKe OOIIEAOCTYITHBIMU HHTEPHET-TIOPTAJIaMH, COlepKAIIUMHU
Hay4YHO-TIOMYJISIPHBIC U CTICIIMAIM3UPOBAHHBIC MAaTEPHAJIbI, TOCBAIICHHBIC PA3IMYHBIM aCIIEKTaM y4eOHOM
JTMCLUUTUIAHBL.

[Ipu camocTOSTETPHOM U3Y4YEHHH TEM CIIeTyHTe PEKOMEHJANsAM:

- YTEHHE WM MPOCMOTP Marepuaia HeOOXOJMMO OCYIIECTBIATh MEIJICHHO, BBIJEISAS OCHOBHBIC
U/Ieu; Ha OCHOBAHUH M3YYEHHOTO COCTAaBUThH Te3UCHl. OCBOMB Marepuall, MONBITATHCS COOTHECTH TEOPHIO
C IPUMEPaMHU U3 IPAKTUKH;

- eCIM B TEKCTE BCTPEYAIOTCS TEPMHUHBI, CIEIyeT BBIICHHTH WX 3HAYCHUE Ui TTOHUMAHUS
JAJbHEUIIEr0 MaTepuana;

- He0OXOIMMO OCMBICIINBATh MPOYUTAHHOE M U3yYEHHOE, OTBEYATh Ha MPEAJI0KEHHbIE BOIIPOCHI.

CrymeHTBl MOTYT TMONy4yaTh WHAWBUIYyaJlbHbIE KOHCYJIBTAllMU C WCIOJB30BAaHUEM CPEICTB
TEJIEKOMMYyHUKAIIHH.

[To nqucuuIuIMHE MOTYT IPOBOIUTHCS JOTIOJIHUTEIbHBIE 3aHATHA B (hopMe BeOMHapoB. Pacnincanue
BeOMHAPOB MyOIMKyeTCsl B KAOMHETE CTyACHTA Ha caliTe YHUBEpcUTeTa. 3anuch BeOMHapa myOInKyeTcs B
AIIEKTPOHHOM KypCe 1O AUCIUTIINHE.

14.2. TpeOoBaHus K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbS M HHBAJH/I0B
Jns aun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMM 3[0POBbSI M HMHBAIUAOB MPEIyCMOTPEHBI
AOIOJHUTECIIBHBIC OLCHOYHBIC MAaTCpHaJibl, IICPCUCHb KOTOPBIX YKa3aH B Ta6JII/III€ 14.
Tabnuua 14 — JlonmonHUTENbHBIE MaTepHalbl OLIEHUBAHUS ISl JIMIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
310pOBbA U UHBAJIMIOB

KaTeropI/IH BI/IIII)I JOITIOJITHUTCIIBHBIX OLICHOYHBIX CDOpMI)I KOHTPOJIA U OLICHKHU
06yqa101u14xc;1 MarcpuaioB PE3YIbTAaTOB O6y‘I€HI/I$I

TecTbl, TUCEMEHHBIE CAMOCTOSATENILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C napyueHusaMu
ciyxa

[IpenMy111€CTBEHHO TMCEMEHHAS
IIPOBEpKa

C napymenusmu | CobecenoBaHue 1o BOIpocaMm K 3a4ery, IIpenmylnecTBeHHO yCTHasl TpoBepKa

3pEHUs OIpOC IO TEPMUHAM (MHIMBUyaIbHO)
C HapymeHusaMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE pabOThl, MMCbMEHHbIE  [IpenMyIecTBeHHO AMCTAaHIIMOHHBIMU
JBUTATEIBLHOTO CaMOCTOSITeNIbHBIE PabOTHI, BOIIPOCHI K METOAMHU
anmnapara 3a4eTy
C orpannuenussmMu o TecThl, TUCEMEHHBIE CAMOCTOSITENIbHBIE [Ipenmy1iecTBEHHO POBEPKA
o0IIeMeTUITTHCKUM paboThl, BOTIPOCHI K 3a4eTy, METOAMHU UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI =~ 0OYYaIOILIErocsi Ha MOMEHT NPOBEPKU

14.3. MeTtogu4ecKkue peKOMEHIANMH 110 OLICHOYHBIM MaTepHAaJIaM JJIsl JIUI ¢ OTPAHUYCHHBIMHU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIH/I0B

Jnsg nui ¢ OrpaHMYEeHHBIMH BO3MOXKHOCTSIMU 3/10pOBbSI M HMHBAJIWJOB IpelycMaTpUBAETCS
nocTtynHas popMa nperocTaBIeHHs 3aJaHHH OLIEHOYHBIX CPEACTB, & UMEHHO:

— B Ie4aTHoM (opme;

- B Ie4aTHON (hopMe C YBETMUEHHBIM LIPUPTOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- METOZIOM YTEHUS aCCUCTEHTOM 3aJIaHUs BCIIYX;

- IIPEIOCTABIICHUE 3aJaHMsI C UCIIOJIB30BAaHUEM CYpJONIEPEBOA.

JIunam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3JI0pPOBbSl U MHBAJIUJAM YyBEJIWYMBACTCS BpPEMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. J[Is Takux oOydaromuxcs MpeaycMaTpuBaeTcs
noctynHas popMa npeocTaBIeHHsI OTBETOB Ha 33/1aHUs, 3 UMEHHO:
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- MUChMEHHO Ha Oymare;

- HA0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCIOJIB30BAHUEM YCIIYT aCCUCTCHTA;

- NPECTaBICHNUE OTBETOB YCTHO.

[Iporienypa oOleHWBaHHS pPE3YJIbTaTOB OOYYCHHUS JIMI] C OrPAaHUYCHHBIMH BO3MOXHOCTSIMH
30POBbsSl M MHBAJIMIOB M0 JUCHUIUIMHE MPEIyCMaTpUBaeT MpeocTaBieHne UHpopMaiuu B (opmax,
aIaTHPOBAHHBIX K OTPAHUMYCHUSM UX 370POBbSI M BOCIPHUATHS HH()OPMAIIHN:

JJ1s1 JINI ¢ HApYIIEHUSIMH 3PeHUsI:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA,;

- B 1Ie4aTHOW (hOpMEe YBEITUUYCHHBIM IIPHQPTOM.

JIJ1s1 JIN1 ¢ HAPYUIEHUSIMH CJIyXa:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- B TIe4aTHOU (hopme.

JIJ1s1 JIN1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTATEJLHOIO aNnapara:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- B TIe4aTHOU (hopme.

[Tpr HEOOXOAUMOCTH JUISL JIMII C OrPAHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsS M HMHBAJIH/IOB
IpoIieIypa OIICHUBAHUS PE3YJIbTaTOB 00YyUYCHUS MOXKET IPOBOJAUTHLCS B HECKOJIBKO 3TAIIOB.
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