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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokon Ne 296 ot « 5 » 10 2017 1

JIuer corsniacoBanmii
PabGouast mporpamma coctaBieHa ¢ yderoM TpeOoBaHuii DenepanbHoro ['ocymapcTBEHHOTO
oOpa3zoBarensHOr0 craHgapra Beiciiero ooOpaszoBanus (PI'OC BO) mo HampaBiIeHHIO MOATOTOBKHU
(cnermmanbHOCTH) 11.03.01 «Pamnorexnukay, yreepxaeHHoro 06.03.2015r., Nel179
paccMOTpeHa U yTBEpK/IeHa Ha 3acenanuu kadenper 5 okts6ps 2017 r., mpoTokon Ne 296

Pa3zpaborunk: 3aB. obecneunBaronieit kadenpoit MaremaTuku A.JI. Mara3uHHUKOBa

3aB. obecrieunBaronieii kadeapoit MaremaTuku A.JI. Mara3uHHUKOBa

Pabouas mporpamma coriacoBaHa ¢ (pakynbTeTOM, TPOPUIUPYIONIEH U BBITYCKaIOMIEeH
kadeapaMu HampaBJICHHs TIOJITOTOBKH (CIEIIUATBHOCTH).

Hexan 3uBd N.B.Ocumnos
3aB. npoduupyromniei
kadenpoit CBUuKP C.H.IlIapanrosuu
3aB. BhIyCKaroen
kadeaporr CBUuKP C.H.Illapanrosuu
OKCIepThl:
npodeccop kadeapsr MaTemMaTUK A.A Enbiios
npodeccop kadeapbr CBUnKP A.E. Mangenp
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1. ey ¥ 3224y AUCHUILIMHBI: LIETBIO Kypca SBISETCA U3YYEHUE OCHOB MaT€MATHYECKOI0 aHAJIu3a;
METOJIOB, CIIOCOOOB M CPENCTB IMOJYYCHHUS, XPAHEHUs, MepepaboTKu MareMaTH4ecKod WHpopmanuu,
MIPUHATBIX B MAaTEMaTUYECKOM aHAIM3€, BKJIOYasi METOJbI PEIICHUs 3a7a4 MATEMATHYECKOr0 aHaJIMu3a.
B 3amaum xypca BXOAST: OBJaIcHHE METOJIaMH, CIIOCO0aMU U CPEJICTBAMU TOIYYCHUS, XpaHEHUs, TIepe-
paboTku MateMaTH4ecKor HH(OpMALIUY, IPUHATHIMU B MaTEMaTHUYECKOM aHaIN3€; METOIaMU HUCCIIE0-
BaHUs MAaTEMATHUYECKHX 3aJ1a4, Pa3BUTHUE JOTMYECKOTO U aJrOPUTMHUYECKOTO MBILIIEHUS CTYACHTOB,
BBIPa0OTKa y CTYAEHTOB CIIOCOOHOCTH K CaMOOPTraHMU3aIMi U caMOOOpa30BaHUIO, B YACTHOCTH, YMEHUS
paboTaTh ¢ MaTEMaTHUIECKON JIUTEPATYPOH.

2. Mecto aucuunjunbl B cTpykrype OIIOII: MaTremMaTuueckuii aHaM3 OTHOCUTCS K 0a30BOM YacTH
muctumuine b1.6.5.2. [lns uzydenus kypca HeoOX0IMMO TBEp0e 3HaHUE CTYJeHTaMH 0a30BOT0 Kypca
MaTeMaTUKHU CPEIHEH IIKOJIbI, a TAK)KE Kypca JIMHEWHOU anreOphl U aHATMTHYECKON reoMeTpun. Mare-
MaTUYECKHI aHaIN3 IPU3BaH JaTh CTYJEHTAM MaTeMaTUYECKHI armapar, KOTOPhIi OyIeT UCIOIh30-
BaThCs B JaJIbHEHIIEM MPU U3YYEHUU TUCLUUIUINH MPOo(ecCHOHANBHOTO IUKIIA, B y4eOHO-
HCCIIEIOBATENLCKON M HAYIHO-HCCIIEA0BATEIbCKOM padoTe.

3. TpeOoBaHuA K pe3yJIbTATAM OCBOCHUS JUCHUIINHBI:
MPOLIECC U3yUEHUs AUCLIUIIIIMHBI HallpaBiieH Ha GOpMHUpPOBAHUE CIAEAYIOUIUX KOMITETEHIIHI:

OIIK-2 - ctocoOHOCTH BBISIBIISITH €CTECTBEHHO-HAYYHYIO CYIITHOCTD MTPOOJIEM, BO3HUKAIOMIUX B XOJIE
npo¢eCCUOHATBHOMN IEATENIbHOCTH, IPUBIIEKATH JUIS UX PEIICHHsI COOTBETCTBYIOIUI (PU3UKO-
MaTeMaTUYeCKU anmnapar

B PE3YIbTATC U3YUCHUA JUCHUIIIIMHBI CTYACHT OOJIKCH:

3HATb: OCHOBHBIC ITOHATHA MAaTEMAaTHYCCKOI'O aHaJiu3a, METOAbI, CII0COOBI U Cp€acTBa MOJy4YCHUs, Xpa-
HCHUA, HepepaGOTKI/I MaTeMaTH4eCKOi I/IH(l)OpMaI_II/II/I, MMPUHATLIC B MATCMATUYCCKOM aHAJIN3€C, BKIIIOYasA
MCTOABI pCIICHUS THUIIOBBIX 3a/ja4 MAaTEMATHUYCCKOI'0 aHaJIM3a.

yMeTb: MPUMEHSATh METOMbI, CIOCOOBI M CPECTBA IMOJIYUYEHHUS, XpaHEHUs, NepepadoTKu MaTeMaThuyde-
CKO# MH(OpMAIMH, TPUHATHIE B MATEMAaTUIECKOM aHAIIM3€e, IS PEIICHUS] THIOBBIX 3aj1ad, JJiT OCBOE-
HUS IPYTUX JAUCUUIUIMH, MPEAYCMOTPEHHBIX YU€OHBIM IUIAHOM, U pelleHus MpodecCHOHATbHBIX 3a/au.
[Tonb30BaThCs MPU HEOOXOAUMOCTH MaTEMAaTUIECKOU JTUTEPATYPOH.

BJa/1eTh: METO/IaMH, CIOCO0AMH U CPEICTBAMHU TOJTYUYEHUS, XpaHEHHS, TepepaboTKH MaTeMaTHIeCKOM
uHpOpMalUY, IPUHATHIMU B MaTEMAaTUYECKOM aHAJIM3€, BKIIIOYAsi OCHOBHBIE METOJbI PELICHUs TUIIO-
BBIX 3a]1a4; HaBbIKAMHM CAaMOOPTaHU3aIllMH U CaMOOOpa30BaHMS ISl M3yYSHHs BOIIPOCOB, KACAIOLIMXCS
MaTEeMaTHYeCKOro aHaJIN3a.
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4. O0beM AUCHMILVINHBI U BUbI y4eOHOH padoThl

O6IIIa${ TPYAOCMKOCTb AUCHUIUIMHBI COCTABJIACT 6 3a4eTHBIX CAVHMUII.

Bup yueGHOI paboTh

Bcero yacos

CemecTtpsl

2

3

AyIuMTOpHBIE 3aHATHS (BCEro)

64

64

B tom uncne:

Jlexiun

28

28

Jlaboparopusie pabotsl (JIP)

IIpaktuueckue 3austus (I113)

26

26

CemuHapsl (C)

KosutoxBuymsl (K)

Kypcogoii npoext/(paboTta) (ayanTopHast Harpy3Ka)

Jlpyaue eudvl ayoumoproii pabomul

KoHTposnbHbIe paboThI

CamocrosiTeJbHAsE padoTa (Bcero)

116

116

B tom uncne:

Kypcogoii npoekr (paboTa) (camocrosTensHas paboTa)

PacueTHO-Tpaduieckue paboThI

Pedepar

Jlpyaue 8udvl camocmosamensvHoli pabomul

IloaroroBka k MPaKTUYCCKUM 3aHATHUAM

78

78

[TonroToBka K KOHTPOJIBHEIM paboTam

24

24

[TonroToBKa K KOJJIOKBHYMY

14

14

Buz npoMexyTo4HOH arTecTalu -9K3aMeH

36

36

OO0mas TpyJ0eMKOCTh Jac

3adernsie Enmanner TpymoemrocTu

216

216

5. Conepxxanue QM CUUILTHHBI
5.1. Pa3pennl AMCOMILIMHLI H BUABI 3aHATHIH

Ne

W HaumenoBanue pasnena qUCLUIIIHHBL

Jlexun

Jlabopar.
3aHATHS

IIpakTuy.

3aHATUA

Kypcogoii I1/P

(KPC)

CTyICHTA

Bcero gac
(6e3 sK3am)

Dopmupye-
MBbIE KOMIIE-
TEHLIUU
(OK, IIK)

1. | Breaenwue B aHanu3 (BKiIrOYast PyHKIIMNA KOMIUIEKC-
HOTO TIEPEMEHHOTO).

o]

+| Cawmocr. pabota

(98}

W
N

OIIK-2

2. | qudbdepennmanbHoe wucUUclieHue (BKIO4as (GyHK-
L[ KOMIUIEKCHOTO MEPEMEHHOT0).

12

34

W
N

OIIK-2

3. | UnrerpanpHoe ucumcieHue QyHKIUHA OJTHON M MHO-
T'UX MEPEMEHHBIX (BKITIOYAst PYHKIIUU KOMILICKCHOTO
MIEPEMEHHOT0). DJIIEMEHTHI TCOPUH TOJIS.

12

12

48

72

OIIK-2

BCETO

28

36

116

180

4
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5.2. Coaep:xanue pa3ie10B JMCUUILIUHBI (110 JEKIIUSIM)
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Tpyoem- dopmupye-
No HaumenoBanue MBbI€ KOMIIE-
CopeprxaHue pasJeioB KOCTh
/1t pasnernon (uac.) TEHIUN
' (OK, IIK)
1. | BBenmenue B ana- | Ilonsrue (yHKIMH, BKJIOYass (PYHKINHA KOMIUIEKCHOW TEpeMEH- 8 OIIK-2
I3 (BkITIO4as | HOM, cmocoObl 3amanus GyHKuH, Kommosumus GyHkmnid, oopat-
¢yHKIMn  KoM- | Has (yHKOu. [locnemoBaTensHOCTH U ee mpenen. HempepbBHOCTD
miekcHoro  me- | ynkmum. [Ipenen ¢pynkumn. Heonpenenennsie Beipakenns. Kimac-
PEMEHHOTO). cudukanms To4yek paspbeiBa. beckoHeyHO Manble M OECKOHEYHO
Oonpmuie GyHKIUE ¥ BX cBoWcTBa. CpaBHEHHE OCCKOHECYHO Ma-
JBIX, TIOPSIOK MaocTu. [ maBHas yacTh OeckoHeyHO Mmanoi. Cpag-
HeHHE OECKOHEYHO OONbIIMX (DYHKIWMHA, MOPSOOK pocTa. ' maBHas
4acTh OECKOHEYHO OOJIBIION.
2. | Anddepenu- [onstue nuddepenumpyemoii Gpynkunu. Juddepennuan pyHk- 8 OIIK-2
anpHOE Hcuuciie- | nuu. MHBapuaHTHOCTE (hopMbl auddepeHIana mepBoro mopsKa.
HUE (Bximroyas | [IpousBomHas Marpuiia U ee cTpoeHue. [[oHATHE YaCTHOW MPOU3-
¢yHKIMH ~ KOM- | BomHOW. Ilpom3BomgHast mo HampamieHuto. ['paameHT. VY cCioBHS
miekcHoro  me- | nuddepenmupyemoctd GyHkuuu. [IponsBoaHsie n nuddepeHnma-
PEMEHHOTO). 76l BEIcIX mopsiakoB. @opmyna Teitnopa. Ilpunoxenns mudde-
peHIMana B MPUOMMKEHHBIX BRYHCICHHUAX. llpaBmno Jlommrass.
T'eomeTpuueckuiit 1 MeXaHU4YECKUW CMBICI Mpou3BoaHou. Hccre-
JoBaHUE (pyHKIHH.
3. | UnterpansHoe Heonpenenéunslit UHTErpan 1 €ro cBOMCTBAa. MeTo/Ibl HHTETPUPO- 12 OIIK-2
HCYHUCIICHUE BaHUS: TIOJBEICHHUE MOJ 3HAK auddepeHinana, UHTCIPUPOBAHKE
(GyHKIUH OJJHOM | MO YacTsM, HHTETPUPOBAHUC PAIIMOHAIBHBIX APOOCH.
Y MHOTHUX Tepe- OnpenenéHHbI UHTETpaI U ero cBoiictea. [IpunoxeHus ompene-
MCHHBIX (BKJIIO- | JICHHOTO MHTErpaa.
qast QyHKIHH Ionstue nHTErpana mo gurype (MEHOr0o0o0pasuw). KpuponuHeitnbie
KOMIUIEKCHOTO uaTerpanbl 1 u II poma. VX ¢usnyeckuii CMBICHI, CBOWCTBA U BBI-
TIEPEMEHHOTO). yucnenue. HezaBucumocTs KpuBosnHeHOro nuTerpana Il poga or
DJIeMeHTHI Teo- myTH wWHTerpupoBaHus. lloTeHnmansHOE BekTOpHOE moie. WHTe-
pHUH TOJISL. rpai yHKIIMH KOMIIEKCHOHW mepeMeHHOU. JIBOWHOW WMHTEerpan u
ero cBoiicTBa. Brrumcnenne mHTErpasa B IEKapTOBBIX KOOPAWHA-
TaX. 3aMeHa MEPEMCHHBIX B JIBOMHOM HWHTErpaie, Mepexol K Io-
nspHOU cucteMme koopauHat. IToBepxHocTHble mHTerpansl [ u II
pona. Mx ¢u3mueckuil cMbICI, CBOMCTBA M BBIYHCICHUE. TpOHHON
HWHTErpaj W €ro CBO¥cTBa. BriuncicHue MHTErpana B IEKAPTOBBIX
KOOpJHMHATAaX. 3aMEHa MEPEMEHHBIX B TPOHHOM HHTErpaje, mepe-
XOJI K HAJIHHAPUIECKON mwin chepuvIecKoil CucTeMe KOOpIUHAT.
ITotox u muBeprenmus BekTopHOro moms. @opmyna Octporpan-
ckoro-I'aycca. Hupkynsauust u porop BekTopHOro mnoiia. @opmyna
Croxkca.
5




5.3. Pa3nesbl AMCUMILUIMHBI M MEKIMCUUIIIMHAPHBIE CBA3H ¢ 00ecneYnBAKIIUMH (TPeAbI Ty IIU-
MH) 1 o0ecrnieynBaeMbIMH (MOCJETYIOIUMM) TUCHUTIHHAMU

Ne HanmenoBanme o0ecieYnBarOIInX No Ne pa3nenoB JaHHON TUCIUTUTHHEI U3 Ta0m.5.1, U1 KOTOPBIX HEOOXOIMMO
/n | (mpeasplaymunx) U obecnednBaeMbIX (TI0- | n3ydeHue obecneyuBaromuX (IpeabayInX) H o0eceynBaeMbIX (TI0CIey-
CJICIYIONINX ) TUCIUTUTHH FOIINX) TUCIUATUTHH
1 | 2 | 3
IpexmecTByONIMEe AU CUUILIMHbBI
1. | Jluneitnas anreOpa v aHaJIUTHYECKAs + + +
TeOMETPHUSL.
IMocaenywmue 1MCUUNIHHBI
1 | OcHOBBI (hYHKIIMOHABHOTO aHAJIH3a +
2 | AuckpeTHas MaTeMaTHKa + + +
3 | Teopus BeposTHOCTE! U MaTeMaTHue- +
CKasl CTATUCTHKA
4 | ®usuka + + +
5 | MadopmanmoHHbIe TEXHOIOTHI + + +
6 | MmxeHepHas 1 KOMIbIOTEpHas rpaduka + + +
7 | OCHOBBI TEOPUU DIIEKTPUUECKUX LEHeit + + +
8 | Merponorus u paxuou3MepeHus + + +
9 | DOnekrponuka + + +
10 | CxeMOTexXHHKA aHAJIOTOBBIX AJIEKTPOH- + + +
HBIX YCTPOWUCTB
11 | PagmoaBTOMaTHKa + + +
12 | Hudposas 06paboTKa CHTHAIOB + + +
13 | PagnoTexHUUeCKHE LENMN U CUTHAJIBI + + +
14 | DnekTpoauHaAMUKa U paclpoOCTpaHECHNE + + +
PaIuoOBOIIH
15 | MHoroKaHaIbHBIE ITUPPOBHIE CHCTEMBI + + +
nepeaayn
16 | KocMuyeckue cucTeMsbl CBSI3U + + +
17 | IlpukianHele MaTeMaTHUYE€CKHE METO/IbI + + +
B PaIUOTCXHUKE
18 | MaTtemaTrueckoe MOJEIUPOBAHHE + + +
YCTPOMCTB pPaAMOAIEKTPOHHBIX CUCTEM

5.4. CooTBeTcTBHE KOMIIETEHUNH, (P)OPMHUPYEMBbIX MPH U3YYEHUH JUCUMIJIMHBI, 1 BUIOB 3aHATHIA

Ilepeuens xoM- Bune! 3ansaTuit DopMBI KOHTPOJIS
neTeHuui JI Jla6 | Ilp. | KP/KII | CPC
OIIK-2 + + + Onpoc Ha JIeKIUH, Ha MpakTHueckoM 3aHaTHu. Koi-
nokBuyM. KonrposbHas pabora. Dk3aMeH.

JI — nexmus, Tlp — mpakTudyeckre U ceMuHapckue 3ausaTus, Jlab — maboparopusie padotsl, KP/KII — kyp-
coBas pabora/mpoekt, CPC — camocrosTenbHas paboTta cTyIeHTa

é
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6. Metoab! 1 (popMBbI OPraHu3anuu 00y4eHHu st

TexH010IMN HHTEPAKTHBHOIO 00y4YeHHs NPH Pa3HbIX popMax 3aHATHI B yacax

Dopmbl
Jlexmuu (4a
Mertonas! eKLuH (4ac)

IIpaxTuye-

CKHE/CeMHHapCKU

€

3ansTus (4ac)

Bcero

OO6cyxneHne MaTeprata B X0Ae MyJIbTUMEAUHHBIX MTPE3CHTAIIHA

Pabota B rpynmax

BelcTyruienue B posu 00ydaromero

Meroa Mmo3roBoro mrypma

Htoro uHTEepaKTUBHBIX 3aHATUN

14

14

7. JIabopaTopHbI NPAKTUKYM HE MPETYCMOTPEHO

8. IpakTHyeckue 3aHATHS (CEMHHAPHI)

Ne
n/n

No paznena nuc-
LMIIAHEI U3
Tabi. 5.1

TeMaTnka npakTHYECKUX 3aHATHI (CEMUHAPOB)

Tpyno-
€MKOCTb
(uac.)

Kowmrre-
TEHIIUU
OK, IIK

1 [Monsitve ¢yHkumy, BriIOYas (QYHKIMM KOMILIEKCHOM IEpeMeH-
HOH, criocoObl 3amanust pyHKuuM, Kommosunus ¢yHKuiA, odpart-
Hast pyHkums. [TocienoBarensHOCTE 1 ee npeaen. HenpepbIBHOCTB
¢ynkun. Ipenen ¢pynknun. Heonpenenennsie Beipaxenus. Kiac-
cuduKanys To4YeK paspbiBa. BeckOHEYHO Mayible W OECKOHEYHO
Oonpimme GyHKIMH ¥ UX cBoiicTBa. CpaBHeHHE OECKOHEYHO Ma-
JIBIX, TIOPSIIOK MajocTu. I 1aBHast yacTh OeckoHedHo manoi. Cpas-
HeHHe OeCKOHEYHO OONbIIMX (YHKIHHA, MOPAIOK pocTa. ['maBHas
gacTh OECKOHEYHO OOJIBIION.

12

OIIK-2

[Monsatue muddepernmpyemoiri Gpynkmuu. Juddepennnan yHk-
nuu. MaBapuanTHOCTE (hopMbl nuddepeHimaia nepBoro mopsaKa.
IIpousBonnas marpuna u ee crpoenue. [loHarue yacTHOM mpous-
BoaHou. IlpomsBogHas mo HampasiieHuto. ['pagueHt. YcioBus
muddepenumpyemoctu pynkuuu. [Ipoussoansie u muddepenima-
nbl BeIcIIMX nopsiakoB. @opmyna Teiinopa. [Ipunoxenus nudde-
peHnuaNa B NpUOIIKEeHHBIX BhraucieHusx. [Ipapuno Jlonurans.

12

OIIK-2

Heonpenenéuuelii nuTErpan u ero cBoicTBa. MeToabl HHTETPUPO-
BaHUs: TOJBCACHUC TOJ 3HAK MU(QepeHIrana, UHTCTPUPOBAHUC
IO YacTsAM, HHTCTPUPOBAHUC PAIIMOHATBHBIX APOOCH.
OrnpenenéHHpIi MHTETPANl M €ro CBOWcTBa. [IpuioskeHus ompene-
JICHHOTO MHTETpaa.

[Tonstue uaTerpana no ¢purype (MHOroo6pasuto). KpuponnHeitHbie
uaterpansl [ u I poma. Ux ¢usmyuecknii cMbICT, CBOMCTBA U BBI-
yucienue. HezaBucumocth kpuBosimHeHoro unterpana Il pona ot
myTH wWHTerpupoBaHus. [loTeHnumansHOe BeKTOpHOE moje. MHre-
rpaj pyHKIMH KOMIUIEKCHOM IepeMeHHOH. J[BOWHON HMHTerpan u
€ro cpoiicTBa. Brruncnenue MHTerpajga B JI€KapTOBBIX KOOPAMHA-
Tax. 3aMeHa MepeMEHHBIX B JBOWHOM MHTErpaje, mepexoia K Io-
JnspHOM cucteme koopauHat. IloBepxHocTHbele uHTerpansl 1 u 11
pona. x ¢u3myeckuii cMbICH, CBOICTBA M BBHIYHCICHUE. TpOHHON
HHTErpai U ero cBoilcTBa. BriuucieHue nHTerpana B AEKapTOBBIX
KOOpAWHATax. 3aMeHa MEepeMEHHBIX B TPOHHOM HHTETpajie, mepe-
X0 K HMIMHAPUIECKON MK CHepUIecKOr cUcTeMe KOOPIIMHAT.
IToTox m auBeprenius BekTopHoro moist. @opmymna Octporpan-
ckoro-lI'aycca. lupkynauus u porop BekTopHoro mnosst. Gopmyna
Crokca.

12

OIIK-2
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9. CamocrosiTesibHast paboTa

IIpunoxenus onpeaeneHHoro uurerpana. Ilo-
HSTHE MHTErpaia 1o ¢purype (MHOrooopasuio).
Kpusonuneitnsie unrerpanst I u I pona. Nx
(U3MYECKUI CMBICII, CBOWCTBA U BBIYHCIICHUE.
HezaBucumocts kpuBoMHetHOro nHTEerpana Il
poza OT ITyTH HHTErpupoBaHus. [loTeHnnans-
HOE BEKTOpHOE MoJje. MIHTerpan pyHKINN KoM-
IJIEKCHOM IepeMeHHOu. JIBOiTHOYM uHTETpail u
ero cBoicTBa. Brluncnenue nurerpaia B aexkap-
TOBBIX KOOpAMHATAaX. 3aMEHa IIEPEMEHHBIX B
JIBOMHOM HHTErpaie, Iepexo K NOISIpHOU cH-
cTeMe KoopauHat. [IoBepXHOCTHBIE HHTETPAJIbI
I u 11 pona. Ix ¢usnueckuii cMbic, cBOicTBa U
BbIuucieHue. TpoiHOM UHTErpan u ero CBou-
cTBa. Beuncnenue naTerpana B A€KapTOBBIX
KOOpAMHATaX. 3aMeHa MEPEMEHHBIX B TPOITHOM
UHTETpaje, MepPexo K NMINHAPUIECKON HIIH
chepuueckoii cucteme koopauHat. [ToTok u
JIUBEPTEeHIUS BEKTOpHOTO 1ouis. Popmyia
Octporpanckoro-I"aycca. [lupkymnsius 1 poTop
BekTOpHOTrOo noisi. Popmyina CTokca.

Ne Ne pazgena qucuu- TemaTrka caMOCTOSITEILHON PabOTHI Tpyno- Komme- Kontpons
n/m TUTHHBI U3 Tabm. 5.1 (Oemanuzayus) €MKOCTh TEHIIUU BBITIOJTHEHUS
(gac.) OK, ITIK paboTHI

1 1 N3ydeHne TeopeTHIecKoro MaTepuaa, perie- 34 OIIK-2 Ormpoc Ha
Hue 3a1a4. [loAroToBKa K MPaKTHYECKIM 3aHs- JIEKINH, Tpak-
M. [TonroToBka kK KOHTpOIBHOU padore. Te- THYECKOM
Mmel: [TorsaTne QyHKIMM, BKITIOYas GYHKIIUH 3aHATHH.
KOMITIEKCHOM MEPEMEHHOH, CTIOCOOBI 3aTaHuUs Konnoxsuym.
¢ynkun. Komnosunus gynkuuii, ooparnas KontponbHas
¢ynkuys. [lociaenoBaTeabHOCTD U €€ TIpeed. pabora. Dk3a-
HenpepsiBrocts Gpynkumu. [Ipenen dynknmn. MEH.
Heonpenenennsie Boipaxxenus. Knaccuduxarys
TOYeK pa3pbiBa. beckoneuHo Maible 1 6ecko-
HeyHo Oonpuine GyHkimu. CpaBHeHHE OecKo-
HEYHO MAJbIX, MOPAJOK MAIOCTH. [ maBHas
qacTh OeckoHeuHO Manoi. CpaBHEHHE OeCKO-
HEYHO OOJBIINUX (YHKIIWHA, TOPSIOK POCTA.
I'maBHast yacTe OECKOHEYHO OONIBIION.

2 2 N3ydeHne TeopeTHIecKoro MaTepuana, perie- 34 OIIK-2 Ormpoc Ha
Hue 3a1a4. [loAroToBKa K MpaKTHYECKIM 3aHs- JIEKINH, Tpak-
M. [TonroToBka kK KOHTpOIBHOU padore. Te- THYECKOM
Mmbl: [Torstue nuddepeHupyeMoit GyHKIuH. 3aHSATHH.
Juddepenunan pynxuun. [TpousBoxnas mat- Komnoksuym.
puna u ee crpoenue. [TonsTre yactTHO pous- KonrponbHas
BoaHOMU. [IpousBoaHas no Hanpasnenuto. ['pa- pabora. Uu-
nent. [IponsBoansie u quddepeHnnans BeIc- JIMBHIYyaJIbHOE
mux nopankos. @opmyna Teinopa. Ipunoxe- 3agaHue. OK-
HUs muddepeHIrana B IpUOIMKSHHBIX BEIUUC- 3aMeH.
nenusx. [IpaBuno Jlonurans. [Tonnoe uccneno-
BaHHE (QYHKITUH.

3 3 W3yueHne TeopeTndyeckoro Marepuana, pee- 43 OIIK-2 Omnpoc Ha
HUe 3a1a4. [loAroToBKa K MPaKTHYECKIM 3aHs- JIEKINH, Tpak-
M. [TonroToBka kK KOHTpOIBHOU padore. Te- THYECKOM
Mmbl: Heorpeaen€Hupli MHTErpal U €ro CBOM- 3aHSTHH.
cTBa. MeTO/bI HHTETPUPOBAHUS: TIO/IBEIICHIE Komnoksuym.
o1 3HaK nuddepenimana, THTETPUPOBAHUE 11O KonTponpHas
4acTsAM, HHTETPUPOBAaHUE PAIMOHAIBHBIX APO- pabora. Nn-
Oeii. Ompene€HHBIN HHTETPAN B €r0 CBOICTBA. JIABUAYaJIbHOE

3amanue. DK-
3aMeEH.

]
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10. IlpumepHasi TeMaTHKA KYypPCOBBIX IPOEKTOB (Pador)

HE MPETYCMOTPEHO

11. PeiiTuHroBasi cucremMa JJisl OlleHKH yCIeBAeMOCTH CTYJ1€HTOB

Taouauna 11.1 bannbHble OEHKH ISl 3JIEMEHTOB KOHTPOJISL.

MakcumanbHbil | MakcumanbsHblii | MakcuManbHbiil | Beero 3a
Oamn Ha 1 K.T. Oamn mexay | u | 6amn Mexay CEMECTp
2 K.T. 2 -l K.T. ¥ Ha
KOHEI[ CEMECTPa
KonTtponbHbIe pabOTHI, TECTHI. 10 15 15 40
WHnuBuayansHOE 3a1aHne 10 10
Kommoksuym. 5 5 10
PaboTa Ha MpaKTUYECKUX 3aHs- 10 10
THUSIX
HToro MakcCumMyM 3a NEpUOL; 15 27 28 70
Cnaua sk3amMeHa (MaKCUMyM) 30
Hapacrarouium urorom: 15 42 70 100
Ta6auna 11.2 IlepecueT GaJII0B B OLIEHKU 32 KOHTPOJIbHBIE TOYKH
BaJjubl Ha 1aTY KOHTPOJILHOM TOYKH Onenka
> 90 % ot MakcuMasbHON cyMMBI O6asutoB Ha naty KT 5
Ot 70% 10 89% ot MakcuManbHOH cyMMBbI OaioB Ha jaty KT 4
Ot 50% 110 69% oT MakcuManbHOH cyMMBbI OaioB Ha naty KT 3
<50 % ot MakcuMaJIbHOI cyMMBbI OajutoB Ha naty KT 2

Ta6auna 11.3 — [lepecuer cymMmmbl 6aJIOB B TPAIUIIMOHHYIO U MEXTYHAPOIHYIO OLIEHKY

Hrorosasi cyMma 0aJ1JI0B, yYUTBIBACT yCIELIHO

Onenka (I'OC) . Ouenka (ECTS)
CIAHHBII JK3aMeH
5 (oTM4HO) (3a4TEHO) 90 - 100 A (oTnn4HO)
85-89 B (o4ens xopomo)
4 (xopouo) 75 — 84 C (xopomio)
(3a4TeHo) 20 -74
3 (YOOBIETBOPUTEIILHO) 65-69 D (ynosaersopurespio)
(3auTeHo) 50 - 64 E (nmocpenctBeHHO)

2 (HeyOBJIETBOPHUTEILHO),
(He 3a4TeHO)

Huske 50 6a110B

F (HeynmoBieTBOpUTEIHHO)
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12. YueOHO-MeTOAM4YeCKOe U HHPOPMALIMOHHOE o0eceyeHne TUCHUIITIMHBI:

12.1 OcHoBHas auTeparypa.

1. Marasunnukos JI. U. luddepennmanibHoe nCYUCIeHUE [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue /
JI. 1. Mara3unnaukoB, A. JI. Mara3suHHUKOB ; TOMCKHI rOCYy1apCTBEHHBI YHUBEPCUTET CUCTEM yIIpaB-
TeHUS ¥ paarodIeKTpoHUKH (ToMCK). - DIeKTpOH. TeKCTOBBIE aH. - ToMck : [0. u.], 2007. - on-line,

191 c. - http://edu.tusur.ru/training/publications/2246

2. EnpuoB A.A. UuterpansHoe ucuucienue. [uddepeHnnanbaple ypaBHeHUs : yuebHoe mocodue /
A.A. Emprios, T.A. EnsrioBa ; ®denepanpbHoe areHTCTBO MO0 00pa3oBaHUI0, TOMCKHUNA TOCyJapCTBEHHBII
YHUBEPCUTET CUCTEM YIPABIEHUS M paauodneKTpoHuKu. - Tomck : TYCYP, 2007. - 263[1] c. Ok3em-
mwisapsl Beero: 100.

3. bepmant A.®. Kparkuii kypc Mmatemarnueckoro ananusa / I.I' Apamanosud, C-IletepOypr U3n-Bo:
Jlanb, 2010. 736¢Tp. https://e.lanbook.com/book/2660

4. Ilerpymko .M. Kypc Boicmielt mareMaTuku. Teopust QyHKIHMI KOMIUIEKCHOW niepeMeHHoi. / Tlet-
pymko U.M., EmuceeB A.I'. u ap. C-IlerepOypr Uzn-Bo: Jlans, 2010. 368 crp.
https://e.lanbook.com/reader/book/526/

5. MarasunnukoB JI.LU. [Ipaktukym no auddepeHnnanrbHOMy UCUHCIeHHIO: YueOHoe nocooue / JI.U.
Marazunuukos, A.JI. MarazunaukoB; MunuctepctBo oOpasoBanust Poccuiickoit denepannu, ToMckuit
rOCYJIapCTBEHHBI YHUBEPCUTET CUCTEM YMPABJICHHUS U paanodiekTpoHuku. - Tomck: TYCVYP, 2007. -
212 c. (99 3k3.)

12.2 JlononHuTENbHAs IUTEPATYpA.

1. byrpos A.C. Bricimas maremarnka: yueonuk s By30B: B 3 1./ S1.C. byrpos, C.M. Hukonbsckuii;
pen. B.A. Canopanunii. T. 2: [{uddepeHnnansHoe U HHTETPAITBHOE HCUUCIICHUE.- 7-€ U3]., CTEPEOTHII.
- M.: [poda, 2005. - 509[2] c. (31 3k3.)

12.3. YueOHO-MeTOANYECKHE TOCOOU S
12.3.1 O0s13aTesibHBbIE Y4eOHO-MeTOAUYECKHE TOCOOUS

Ilpakmuueckue 3aHAmMUA NPOGOOAMCA NO YUEOHBIM NOCOOUAM:

1. MarasuanukoB JI.W. Beicias maremaruka 1. [Ipaktukym o nuddepeHmaisHOMy HCUUCTICHUIO:
Yuebnoe nocobue / JI.. Marasunnukos, A.JI. MarasuHHukoB; MuHUCTEpCTBO 00pazoBanus Poccuii-
ckoit deneparuu, TOMCKUI TOCYJapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABJICHUS U PATHUOIEKTPOHUKH.
- Tomck: TYCVYP, 2007. - 212 ¢. Ox3emmuisipoB B 6udmuorexe TYCVYPa: 99.

2. EmprioB A.A. UnTterpanbHoe ucuucnenue. uddepennunanpapie ypaBHeHUs : ydeOHOe mocobue /
A.A. Enpuos, T.A. EnsrioBa ; deaepanbHOe areHTCTBO 10 00pa3oBaHuio, TOMCKHUI rocyaapCcTBEHHBIN
YHUBEPCUTET CUCTEM YIPAaBICHHUS U paguodieKTpoHukH. - Tomck : TYCVYP, 2007. - 263[1] c. Dk3eMm-
mwsipsl Beero: 100.

3. [Terpymko .M. Kypc Briciieit marematuku. Teopust GyHKITNN KOMIUIEKCHOM repeMeHHou. / [1ert-
pymiko .M., EnuceeB A.T'. u ap. C-IlerepOypr M3xa-Bo: Jlans, 2010. 368 ctp.
https://e.lanbook.com/reader/book/526/

3adanua Ha KOHMPOIbHBLE PAOOMbL U UHOUEUOYATbHbIE 3A0AHUA NPUGCOEHBL 8 KANCOOM U3
CEQVIOUUX YUEOHBIX NOCOOUTL:
1. Marasunnukos JI.W. Beiciias marematuka . [Ipaktukym no auddepeHiaaisHOMy HCUUCIIEHUIO:
VYuebnoe nocodbue / JI.W. Marazunnukos, A.JI. MarasuaaukoB; MuHHCTEpCTBO 00pa3oBaHus Poccuii-
ckor Penepannu, TOMCKHN rOCYJapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJIECHUS U PAAUOIICKTPOHUKHU.
- Tomck: TYCVYP, 2007. - 212 c.(peKOMEHI0BAHO ISl CAMOCTOSITEIFHON paboThl) DK3EMILIIPOB B OMO-
muoteke TYCVYPa: 99.
2. EnprioB A.A. UnTerpansaoe ucuncienne. {uddepennnanbapie ypaBHEHHS : yueOHOE mocooue /
A.A. Enpuos, T.A. Enbriosa ; denepaiibHOe areHTCTBO 110 00pa30BaHuI0, TOMCKUIA TOCYAapCTBEHHBIH
YHUBEPCUTET CUCTEM YIPABJICHHS U paanuodJIeKTpoHUKH. - Tomck : TYCVYP, 2007. - 263[1] c. (pexo-

10
CornacoeaHa Ha noptane N2 22386



MEHJIOBAHO JIJIsI CAMOCTOSITEIbHOM pa0boThl) DK3eMIuIsipsl Beero: 100.

3. Ilerpymxo .M. Kypc Briciieit Mmarematuku. Teopus GyHKIMIA KOMIUIEKCHOU niepeMeHHoil. / Tlet-
pymko .M., EmuceeB A.I'. u ap. C-IlerepOypr Uzn-Bo: Jlans, 2010. 368 ctp. (pekoMeHI0BaHO TS ca-
MOCTOSITEIBHON paboTHI)

https://e.lanbook.com/reader/book/526/

12.3.2 YueOHO-MeTOAUYECKHE TOCOOMS JISA JIMI C OTPAHMYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI

Y4eOHO-METOIMUEeCKNE MaTepUabl Ui CAMOCTOSATEILHOM U ayTUTOPHON paboThl 00ydarommxcs
U3 YMCIIa MHBAINAOB MPEJOCTABISAIOTCA B (OpMax, aJlaliTHPOBAHHBIX K OTPAaHHMUYCHUSAM HX 3/10POBBS U
BOCHPUATHS HH(POpMALINH.
Jlns Iun ¢ HapylIeHUsIMU 3peHMs:
- B ()OpMe 3JIEKTPOHHOTO JOKYMEHTA;
- B IIEYaTHON (OpME YBETUUEHHBIM HIPUPTOM.
Jlns Iun ¢ HapyLIeHUsIMH ciIyXa:
- B ()OpMe 3JIEKTPOHHOTO JOKYMEHTA;
- B IeUaTHOM Gopme.
JI1s1 JIMI ¢ HAPYIIEeHUSIMHM ONOPHO-IBUIaTeJbHOI0 anmnapara:
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
- B [IeYaTHOU opme.

12.4. ba3bl JaHHBIX, HHGOPMAIMOHHO CIIPABOYHbIE U MIOMCKOBbIE CHCTEMbI:

OOpazoBatenbubiii moptan yHuBepcuteTa (https://edu.tusur.ru), 3MeKTPOHHBIN KaTamor OWUOIHOTEKU
(http//lib.tusur.ru), snexTpoHHas O6ubauoTeunas cucrema «Jlaup» (http://e.lanbook.com) cucrema mau-
cranimonHoro oopazoanuss MOODLE (MeToanueckue MaTepHaibl: TEKCTOBBIE, ayIu0 U BUACO(DAIIbI,
WHIVBUAYAIbHBIC 33JaHHs], TECTHI U T.1I.)

Ccputku ¢ caiita kKadeapbl Ha MaTeMaTHIECKHUE PECYPCHI U OH-JIAMH TPEHAKEPHI.

13. MaTepuajibHO-TEXHHYECKO0e o0ecneyeHne T CIUITHHbI
13.1. O0mue TpedOBaHUS K MATEPUAIBbHO-TEXHUYECKOMY 00ecre4eHN 0 U CHUILTHHBI

13.1.1. MaTtepuaabHO-TEXHUYECKOE 00ECIICUCHHE JIJIs JICKIIMOHHBIX 3aHITUH
Jl5ig mpoBeieHus 3aHATUN JIEKIIUOHHOTO TUIA, TPYIIOBBIX U UHIUBUYaIbHBIX KOHCYIbTAIIMM, TEKYILIE-
ro KOHTPOJISI U MPOMEKYTOUHOW aTTECTAllMM UCIONb3YyeTCs yueOHas ayaIuTOpHs ¢ KOJIMYECTBOM Moca-
JOYHBIX MecT He MeHee 90, 00opymoBaHHAs JOCKOM, KOMITBIOTEPOM, MMPOSKTOPOM M CTaHAAPTHON yueO-
HOM MeOenbro. MiMeroTcest HarisaHble Moco0us B BUIE MPE3CHTAIMIA MO JICKIIMOHHBIM pa3/ieiaM JAUCIIH-
TUTHHBI.

13.1.2. MarepuanbHO-TeXHHYECKOE 0OecriedeHne Al MPaKTUYECKUX 3aHATUI
Jl1is ipoBeicHHsI TPAKTUYECKUX (CEMUHAPCKUX) 3aHATUI HUCIONB3YeTCs yueOHast ayAUTOPHsI C KOJIHUIe-
CTBOM TIOCaJIOYHBIX MecT He MeHee 30, o0opyaoBaHHAs JOCKOM, CTaHIAPTHOU yueOHO# Mebenbro. st
BHEJPEHUS AJIEMEHTOB JIEKTPOHHOTO O0Y4YeHHsI HEOOXOIMMbI MUHUMYM | KOMIIBIOTEp Ha 2 CTYACHTA,
Mathcad, Octave i MatLAB.

13.1.3. MarepuanbHO-TEeXHHYECKOE 00eCIIeUeHne A1l CAMOCTOATEIbHON paboThI
Jlnist caMOCTOSATENIbHOM pabOThI MCIONB3YETCsl yueOHass ayTUuTOpHs, ¢ KOJIMYECTBOM IMOCAJOYHBIX MECT
He MeHee 30, oOOpymoBaHHAs JTOCKOW, CTaHAAPTHOW ydeOHO# meOenbro. J[i1 BHeIpEeHUs 3JIEMEHTOB
3JIEKTPOHHOTO 00yueHHsI HeoOX0qMMbl MUHUMYM | KommbroTep Ha 2 cryaeHta, Mathcad, Octave umu
MatLAB.

13.2 MarepuajibHO-TEXHHYECKOe olecneyeHre JUCUMILUIMHBI JJIf JHUI[ ¢ OrPAHMYEHHBIMUA BO3-
MOZKHOCTSIMHU 3/10POBbSI
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OcBoenne muctumuiuHbl guramu ¢ OB3 ocymiecTBisieTcss ¢ UCHOIB30BAaHUEM CPEICTB OOYYCHUS
0OIIIEr0 U CIIELUAIBLHOr0 Ha3HAYECHUS.

[Tpu oOyueHHM CTYJEHTOB ¢ HAPYLIEHUSIMH CJIyXa MPEeTyCMOTPEHO HCIIOIb30BAHUE 3BYKOYCHIIH-
BalOIEH ammapaTypbl, MyJIbTUMEIUUHBIX CPEJICTB M JAPYTMX TEXHHYECKHX CpPEACTB IpHeMa-Tiepenadn
yaeOHOM MHGOPMAIMH B AOCTYIMHBIX (hopMax JJIs CTYICHTOB C HAPYIIEHUSIMHU CTyXa, MOOWMJIBHON CHUCTe-
MBI 00y4YEHUS JJIsl CTYJICHTOB C MHBAJIMIHOCTBIO, IOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. YueOHas ay/u-
TOpHSI, B KOTOPOW 00y4aroTCs CTYJIEHTHI C HApyLUIEHUEM CyXa, 000pylI0BaHa KOMITbIOTEPHOM TEXHUKOH,
ayIUOTEXHUKOU, BUACOTEXHUKOM, NIEKTPOHHON TOCKOU, MYJIIbTUMEIUINHON CUCTEMOM.

[Tpu o0y4yeHnHU CTYIEHTOB ¢ HAPYIIEHUSAMHU 3PEHUSAMHU IIPEIYCMOTPEHO UCIIOIL30BaHHUE B JICKIH-
OHHBIX U Yy4eOHBIX ayJUTOPUSX BO3MOKHOCTU MPOCMOTpA YIAJIEHHBIX OOBEKTOB (HampuMep, TEKCTa Ha
JIOCKE WJIH ciaiija Ha SKpaHe) IIPYU IOMOIIM BUJEOYBEIMUUTENIEH A1 yIAIEHHOTO IPOCMOTpa.

[Ipu oOyuyeHHH CTYAEHTOB € HAPYLIEHHMSIMU ONOPHO-ABUIraTEeJBLHOr0 ANNapaTa HCIOIb3YIOTCS
albTepHATUBHBIC YCTPOMCTBA BBOJA MH(OPMAIMU M JPYrHe TEXHUYECKUE CPEICTBA MpHEMa-Tiepeiaun
yuebHOIl nH(popMalMu B JTOCTYMHBIX (OpMax Ui CTYIEHTOB C HapyIIEHUSIMHU OIOPHO-ABUIaTeIbHOTO
anmnapara, MOOMJIbHOM CHCTeMbI 00y4EHHsI JJIs JTIOJIEH ¢ MHBAJIMTHOCTBHIO.

14. ®oHj O1LIEHOYHBIX CPEACTB
14.1 OcHoBHbIEe TPeOOBaHUA K (POHY OLIEHOYHBIX CPEJICTB U METOAMYECKHE PEKOMEHIallun

@DOH/[ OLIEHOYHBIX CPEJCTB U TUIIOBbIE KOHTPOJIbHBIE 331aHUS, UCIIOJIb3YEMBIE IS OLICHKU
c(hOPMHUPOBAHHOCTH U OCBOCHUS 3aKPETIJICHHBIX 32 TUCIUTUTMHON KOMIIETEHIIUN TIPU TTPOBEICHUN
TEKYIIeH, TPOMEKYTOUHOI aTTecTaly 10 AUCHUIIIMHE IPUBEACH B MPUIIOKEHUU K paboyueit
nporpamme

14.2 TpeOoBanus K (pOHAY OLEHOYHBIX CPEACTB [JIsl JIMI[ C OTPAHNYEHHBIMUA BO3MOKHOCTSIMHM 3/10-
POBbs

JIJ1sl CTYIEHTOB ¢ OTpaHUYCHHBIMH BO3MOXXHOCTSIMHU 3JI0POBBS IMPETyCMOTPEHBI JOTOTHUTEIHHBIC
OLIEHOYHBIE CPEJICTBA, IEPEUCHb KOTOPHIX yKa3aH B TaOJIHIIE.

Kateropuu crynen- Buabl JOMOIHUTEILHBIX OLIEHOYHBIX DopMbI KOHTPOJISA U OLlEHKH
TOB CpeAcTB pe3yJabTaToOB 00y4eHHs

TCCTI)I, IMUCBbMCHHBIE CAMOCTOATCIIBHBIC pa-

C HapyleHusIMH
0O0THI, BOIIPOCHI K 3a4€Ty, KOHTPOJIbHBIE pa-

ciyxa

[IpeuMy111ECTBEHHO TUCHEMEH-
Has IPOBEpKa

00TBI
C napymenusmu 3pe- | CobecenoBaHue 1Mo BOIIPOcaM K 3a4eTy, [IpenmyIiecTBEHHO yCTHAs
HUS OTPOC IO TEPMUHAM MpoBEpKa (MHANBUIYATHHO)
C HapylmeHusIMH
Pemenne MuCTaHIIMOHHBIX TECTOB, KOH-
OTIOPHO- [TpenmymecTBEHHO TUCTAHITH-
TPOJIbHBIE PA0OTHI, TUCHBMEHHBIE CAMOCTOSI-
JIBUTATEIHHOTO ara- OHHBIMHU METOJAMHU
pata TeTbHBIE Pa0OTHI, BOIIPOCHI K 3a4ETy

[IpeuMy1ieCTBEHHO IIPOBEpPKA
METOJIaMH, UCXOMS U3 COCTOS-
HUS 00ydarolerocs Ha Mo-
MEHT NPOBEPKHU

C orpannuenusiMu o | TecTbl, TUCbMEHHBIE CAMOCTOSITENILHBIE pa-
o01IeMeTMIIMHCKUM 00TbI, BOIPOCHI K 3a4€Ty, KOHTPOJIbHBIE pa-
MOKa3aHUsIM 0OTBI, YCTHBIE OTBETHI

14.3 MeToanuyecKkue PEKOMEHAAIHHA 110 OCHOYHBIM CpEeACTBaM AJIs JIMII ¢ OrPAaHUYCHHBIMHA BO3-
MOKHOCTHMHU 310POBbHA

st ctynentoB ¢ OB3 npegycmarpuBaeTcst qoctynHas ¢GopMa Ipe1oCTaBIeHUS 3aJaHui OIEHOY-
HBIX CPEACTB, 4 UMCHHO:

e B IeuaTHOU dopme;
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e B IeUaTHOHN OpMe C YBETUUCHHBIM MIPUDTOM;
¢ B (opme dIIEKTPOHHOTO JTIOKYMEHTA,
® METOJIOM YTEHUS aCCUCTCHTOM 3aJlaHHsI BCIYX;
® IpeNOCTaBICHHE 3aJaHuUs C UCIIOJIB30BAHUEM CYPIOTIEPEBOA.
CryneHTaM ¢ WHBAIMIHOCTHIO YBEIMUYMBACTCS BPEMSI HA MOJITOTOBKY OTBETOB Ha KOHTPOJBHHBIE
BOMpoOChl. /i TakuX CTYyJEHTOB MpeaycMaTpUBaeTCa JOCTyMHas (opMma MpPeAOCTaBICHHUS OTBETOB Ha
3aJJaHusl, @ IMEHHO:

MMCEMEHHO Ha Oymare;
HaOOp OTBETOB Ha KOMITBIOTEPE;
Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCITYT aCCUCTEHTA;
® [IpE/ICTaBJICHUE OTBETOB YCTHO.
[poueaypa oneHUBaHUS PE3yIbTaTOB OOYUCHHS] WHBAIUIOB 10 TUCIHMIUIMHE TPETyCMaTPUBACT
npenocrasiienne nHGopmanuu B Gpopmax, aqanTHPOBAHHBIX K OTPAHUYCHHSIM UX 3[0POBBS U BOCIIPUSI-
THsI ”HOPMAIIIH:

JI1s1 JIMI ¢ HAPYIIeHUSIMH 3PeHus

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B IICYaTHOM (pOpME YBETMUEHHBIM HIPUPTOM.
Jlns Inu ¢ HapyLIeHUsIMH ciIyXxa:

- B ()OpMe 3JIEKTPOHHOTO JOKYMEHTA;

- B IeUaTHOM opme.
Jns un ¢ HapyLIeHUsIMHU OTIOPHO-IBUTaTeIbHOI0 anmapara:

- B ()OpMe 3JIEKTPOHHOTO JOKYMEHTA;

- B IeUaTHOM Gopme.
[Tpn HEeoOXoqMMOCTH A7l 00YHAIOIINXCS ¢ MHBAUIUAHOCTBIO MPOLEAYpa OLIEHUBAHUS PE3yIbTaTOB 00Y-
YEHUSI MOXKET IPOBOJIUTHCS B HECKOJIBKO ITAIOB.

13
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1 Bsenenue

®ony onenounwix cpejicts (POC) sBisiercs nprIoXKeHneM K pabodeil mporpamMmme JTUCIUILTHHBL 1
npejicTaBiisier cob0ii COBOKYITHOCTh KOHTPOJILHO-U3MEPHUTEIbHBIX MaTepUaJIoB (TUIIOBbIE 3a1auu (3a1a-
HUs1), KOHTPOJIBHBIE PAOOTHI, TECTHI ¥ JIP.) M METOJIOB UX MCIOJIb30BAHUSI, IPEIHASHAYECHHBIX JIJIs U3Me-
peHusi YPOBHS JIOCTUKEHUsT CTY/IEHTOM yCTaHOBJIEHHBIX pe3y/abraToB obyuenus. POC mo jucnuiinae
(IpakTHKe) MCHOJIb3YeTCs MPH IIPOBEIEHNH TEKYIIEero KOHTPOJIsI YCIIeBAEMOCTH 1 IIPOMEKYTOTHON aT-
TecTalluy CTYJeHTOB. [lepedeHnb 3aKpenieHHbIX 3a JUCIUILIMHON KOMIIETEHIINI ITpuBe/ieH B Tabmie 1.

Tabauna 1 — IlepedeHpb 3aKperieHHBIX 3a JUCHUILJIMHON KOMIIETEHITUA

Kon, DopMyINpPOBKA KOMIIETEHITUN

OTtanbl GOpMUPOBAHUS KOMIIETEHIIUN

OIIK-2 | cr1ocoOHOCTh BBISIBJISITH €CTECTBEH-
HO-HAYUYHYIO CYIIIHOCTH IIPOoOJIeM,
BOBHHUKAIOIIUX B X0Jie IPOdeccro-
HaJIBLHOM JIeATeTbHOCTH, IPUBJIEKATD
JUIA UX PeIIeHnsi COOTBETCTBYIOIIIA

puznKO-MaTEMATUIECKUIT ATIIIAPAT

JoJi>keH 3HaThb OCHOBBI MATEMAaTHIECKOTO aHa-
Jn3a, COOTBETCTBYIONIUA MaTEMaTUYCCKUN alla-
par.

JomKeH yMeThb IpUMeHATh 3HaHUs B o0Ja-
CTH MAaTEeMaTUYECKOI'o aHaJM3a, COOTBETCTBYIO-
Uil MAaTeMaTUIeCKUN alapaT /sl pelleHns TU-
IOBBIX 3a/1a4, NJId OCBOEHUs JIPYIUX JUCIUILINH,
IpeayCMOTPECHHBIX yqe6HbIM IIJIaHOM, U pPCIICHUA
podeccnoHaIbHBIX 3a,1a.

JloJi>keH BJIaeTh OCHOBHBIMU METOJIAMU pellre-
HUs 33J1a9 MaTeMaTHIeCKOro aHajn3a U COOTBET-
CTBYIOIIUM MaTeMATHICCKUM AIIAPATOM.

2 Peasm3anunsa komMmoereHIi

1 Komnerenmnusa OITK-2

OIIK-2: criocoOHOCTH BBISIBJISITH €CTECTBEHHO-HAYYHYIO CYHIHOCTH IIP0O0JIeM, BO3HUKA-
OIUX B XO0Jie NPodeCCUOHAJBHOM JIeITeJIbHOCTH, ITPUBJIEKATDH JIJIsI UX PEIleHUusi COOTBET-
cTByIoHuii (pu3mKo-MaTeMaTUIeCKuii amnmnapar.

st bopMupoBaHUsS KOMIETEHITUN HEOOXOIUMO OCYIIECTBUTE PsiJi 9TAIOB. DTarbl (DOPMUPOBAHUS
KOMIIETCHIIMHA, IIpDUMEHACMbBIC JIJIsd 3TOIr'O BUJIbI 3aHATUN 1 HCIIOJIb3YEMbIEC CPEIACTBa OLICHUBaHUA IIPECI-

CTaBJIEHBI B TabJsmurie 2.
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Tabsuna 2 — ransl popMUPOBaHUS KOMIIETEHIIUN U UCIIOJIb3yeMbI€ CPeICTBAa OI€HUBAHMSI

e Tecr;

e CoobOenne Ha
CeMHUHAPE;

e OTBeT HA
KOJLJIOKBUYME;

e Konrposibnas
pabora;

e DK3aMeH;

e KonrposbHas
pabora;

e Odopmienue mo-
MAIITHETO 3a/IaHUsT;

e Komncrekt maTepu-
aJia, BBIHECEHHOI'O
Ha CaMOCTOSTE/b-
HYIO paboTy;

e DK3aMeH;

CocraB 3HaTh YMmerTb Baagern
Coaep2xkanue 3
HaeT OCHOBbI MaTe- | YMeer IpUMeHsATh | Biaasjeer OCHOBHBIMU
oTaron MaTHYEeCKOIo — aHaJjn3a, | 3HaHus B 00JIaCTU MaTe- | METOJIaMU pereHus
COOTBETCTBYIOIINI Ma- | MATHIECKOIO aHaJIn3a, | 3a/a9 MaTeMaTUIeCKOTo
TeMaTUYIeCKU ammapar. | COOTBETCTBYIOIIUI  Ma- | aHau3a U COOTBETCTBY-
TeMaTHYeCKU armapar | IOMUM MaTeMaTHIeCKIM
JIJIsl PeIleHus] THUIIOBBIX | allllapaTOM.
3aJ1a4, JIJIsT  OCBOCHUS
JIPYTUX JIUCIIAILINAH,
[IPELYCMOTPEHHBIX
y4eOHbIM  ILJIAHOM, |
pelreHust  podeccro-
HaJIbHBIX 3aJa4.
Bunapr
3aHATUN
o Jlekruu; e [IpakTuyeckue e [IpakTmyeckue
BaHATUA; BaHATUL;
o [IpakTmueckue
3aHATHS; e ['pymmosbie e ['pynmoBbie
KOHCYJIbTAINH; KOHCYJIbTAIUH;
o CemmHApHI;
e Brmonnenne mo- e Brmmoanenue
e I'pymnmosbre MaIITHEeT'o 38 IaHMUSI; WHIUBU/LYAJIbHOIO
KOHCYJIbTAIINH; 3aTAHTS:
e CamocTosTeIbHAs
o Camocrosrenmbuas paboTa CTYJIEeHTOB; e CamocrogTeTbHAL
paboTa CTYIEHTOB; paBoTA CTYIEHTOR;
Hcnonb3yembie
cpejicTBa
OIleHUBAHU A

e KonrpoJsibnas
pabora;

o Odopmienne
U 3aIuTa
UHTUBUTYAJIBHOTO
3a/IaHNUS;

e DK3aMeH.
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O6HH/IG XapaKTepPUCTUKN nokasareJsieil u KpuTepueB OlleHuBaHUAd KOMIIETCHIINN Ha BCEX dTallaX IIPU-

BeJleHbl B Tab/uIe 3.

Tabsmma 3 — O0IMe XapaKTEPUCTUKHU IOKa3aTeJieii 1 KPUTepueB OlleHMBAaHUS KOMIIETEeH-

IO IIO dTAallaM

Ilokazarenn n

3HaTh

YMmernb

Biaagers

TeJibHO (moporo-
BBIii YPOBEHb )

OCHOBHBLIX IIOHATHUIA Ha
YPOBHE  Ha3BaHU U
00O3HAYEHUT, AJTOPUT-
MOB PeIlleHns] TUOBBIX
3a/1a4

yMEHUsIMU, TPeOyeMbIMU
JJId  BBIIOJIHEHUS IIPO-
CTBIX THUITOBBIX 3aJ1a4

KpUTEpun
Oraugno Obmanaer cucremubiMu | Obmagiaer jpuanazonoMm | KoHTpoJsimpyeT —BBIOJ-
(BBICOKMIT U TJIyOOKUMU 3HAHUSIMU | TPAKTUIECKUX YMEHWil, | HIeMyi paboTy, IpOBO-
YPOBEHB ) B IIpefiesiax u3ydaeMoil | TpeOyeMbIX I pPas3BU- | JUT OIEHKY BBITOTHEH-
JINCITUILIMHBL C TIOHUMA- | TUS TBOPYECKUX Dpelre- | HOi paboThl, MOJNMUIIU-
HUEM TDAHUI] MPUMEHHU- | HUi, abCTparupoBaHus | PyeT STAIbl pabOTHI
MOCTH podJieM
Xoporiro Obmaaer sHanusaMu | Obamaer jguanaszonoMm | Omepupyer OCHOBHBIMU
(6azoBbIii OCHOBHBIX TOHSTHH Ha | MPAKTUYECKUX YMEHHUH, | METOJIaMI PEIIeHUs 3a-
YPOBEHB ) yPOBHE  OIpeJiesieHnil | TpedyeMbIX JiIsi pellle- | Jad U UCCJIeI0BAHUN
U B3aUMOCBSI3€ll MeXK- | HUsS THUIOBBIX 3aJa4 C
Jly HUMH B Tpejeiax | SJeMeHTAMHU UCCIeI0Ba-
N3yJIaeMOil JTUCIUILINHBL | HUSI
YoBieTBopu- Obmaiaer snanusaMu | Obsianaer  ocHoBHbIME | Paboraer mnpm mpsimom

HaOJII0JIEHUHU ¥ KOHTPOJIE

CI)OpMYJII/IpOBKa nokas3aTejieil u KpUTEpUueEB OlEHUBAHU A ,ILaHHOfI KOMIIETECHIIMU IIPUBEJICHA B TabJIN-

e 4.
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Tabauna 4 — IlokazaTesin 1 KpUTEPUN OIEeHUBAHUS KOMIIETEHITUNT

Ha 3Tallax

ITokazaTenu u | 3HaTh YMeThb Baagern

KpUTepun

OTimyHo

(BbICOKMIA PACKpBIBaeT CyIII- e CBODOOIHO pu- e CBOOOIHO  OllepU-

YPOBEHD) HOCTL MaTeMaTH- MEHSIET METOJIbI pyer METOIAMUI
YECKUX  TOHSATHH, peleHust 3a/1a4 n3ydaeMoOu IUCIh-
OPpOBOAUT HX Xa- B HE3HAKOMBIX NJIUHBI;
PaKTEPUCTUKY CUTYaIUAX;

® OpraHm3yeT  KOJ-
aHaJIU3UPYEeT CBsi- yMeeT MaTeMaTu- JIEKTUBHOE BBI-
31 MEZK/y pas/ind- 9YecKHd II0Ka3aThb U [OJIHeHnEe pabOThI,
HLBIMH MaTeMaTu- apryMeHTHPOBAH- 3aTparuBaroleit
YEeCKNUMU ITOHATUA- HO J0Ka3aTbh I10JI0- n3yvaeMyro JNC-
MU, JKEeHUS M3ydaeMoit UATIIAHY;
JUCIAILINHBI;

00OCHOBBIBAET e CBOOOJIHO BJIaJI€eT
BLIOOD MaTeMaTu- Pa3HBIMU CIIOCOOa-
9eCKOro  MeToJa, MM IIPE/ICTABICHIS
IJ1aH, STalIbI MaTeMaTHIEeCKON
perennda 3a1a4u; nHMOPMAITIH.

Xopomio

(6azoBpIit JaeT  olpejeie- cIIocobeH  pasJ/iu- ¢ KpHTHIECKN

yPOBEHb) HUsI OCHOBHBIX OCMBICJIIBAaET IIO-

IIOHATUI 1 IIPUBO-
JUT HOPUMEPbl UX
[IPUMEHEHU

IIOHUMaeT CBA31
MeXK/1Yy Pa3/IMYHbI-
MU ITOHATHUAMU,

apryMeHTHUPYeT
BBIOOD MEeTO/Ia,
peIleHns 3a,1a49M;

COCTaBJIsIET  ILJIAH
perenns 3a/1a49u;

YUTH CTAHJAPTHBIC
1 HOBBIE CUTYyalluu
1pu peleHun
337124,

yMeeT KOPPEKTHO
Bpra)KaTb nu ap—
FyMeHTI/IpOBaHHO
0DOOCHOBBIBATE II0-
JIOXKEHUSA U3ydae-
MO JIUCITATLINHBL;

JIYICHHbIC SHaHWA,

e crocobeH pabo-
TaThb B  KOJLJIEK-
THBE, 3a,1aM1

KOTOPOT'O 3aTparu-
BaIOT M3ydaeMYIO
JIUCITATLINHY
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ITokazarenu "
KpUTEepun

3Harb

YMern

Baagern

YaoBiieTBopu-
TeJbHO (moporo-
BBIil YPOBEHb )

® BOCIIPOM3BOJIUT
OCHOBHBIE (DaKTHI,
nJIen;

® DACIO3HAeT OCHOB-
Hble MaTeMaThuJe-
CKHe OOBEKTHI;

® 3HacT aJI'OPUTMbI
pemeHnsd TUIIOBBIX
3a/1a4;

® yMeeT IPUMEHATH
aJrOPUTMBI pellie-
HUSI TUIIOBBIX 3a-
J1a4d Ha IIPaKTUKE;

e yMeeT paboTaThb co
CIIPABOYHOU JIUTE-

parypoi;

e ymeeT oOpMIILATH
pe3yJibTaThl CBOEH
paboTHI;

® 10/JIEPXKUBAET
pas3roBop Ha Te-
MBI n3y4vaeMon
JUCIATLINHBL;

® BJIaJEET OCHOBHOM
TEPMHNHOJIOI' -
eit uzyqgaemon
JOUCIUILIAHEL.
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3 TwuroBble KOHTPOJIbHBbIE 33/ IAHUS

s peasm3anuy BBINIENEPEINCTIEHHBIX 38/1a9 00y9YeHUs UCHOJB3YIOTCH CJeIyIoNIne MaTepHasbl:
THUIIOBbIE KOHTPOJIbHBIE 33/IaHUs WJIM UHbIE MaTepuaJsbl, HeoOOXOIUMbIe JIJIs OIeHKHM 3HAHWI, yMEHUIl,
HABBIKOB ¥ (WJIK) OIBITA JeSTeIbHOCTH, XaPAKTEPU3YIOIIUX ITAIlbl (GOPMUPOBAHUS KOMIIETEHITHI B TIPO-
Ilecce OCBOEHUsSI 00pa30BaTEIBLHOM TPOTPAMMBI, B COCTABE:

TecT: UTOroBLI TECT 1O dJIeMEHTapHbIM 3HaHUAM W IIPaAKTHUICCKUM HaBbIKaM

1. Haiigure obnacrs onpenenenus yukiuu f(x) = In(x? - 1), x € R. W306pasure obiactb
OIPEJICICHNsT Ha IUCJIOBON OCH.

2. YKaxKuTe TOUYKU pas3pbiBa (DyHKIIUH

r+3
5 nupu x <0,
f(x)= 9; __1 reR.
5 npu x>0,
I -—
z-1
3. Haiinure obiacts onpeesenus: dyuxiun f(z) = i ? e C.
z

4. Vkaxute PYHKINH, KOTOPbIE ABJIIOTCH Y€éTHBIMEI. OTBeT 00OCHYiITE:
a) f(x) = cos(2z); 6) f(x) = sin(2z); B) f(x) = (z-1)%
r) f(x) =sin(2z + 2); n) f(z) = cos(2x + 2); e) f(x) =22

5. YKaxKuTe MpeJiesibl, B KOTOPBIX IIPUCYTCTBYET HEOIPE/IEIEHHOCTh 0

2 +1 . sinx ) x -3 4z +1
: 6) lim : B) lim : )
@3 21 — 6 @3 1 e=3In(2? - 22 - 2) w00 31 + 2

6. Yraxkure PyHKINNA, OECKOHEIHO OOJIbIIHE pu & — —oo. OTBeT 000CHYyHTE:
1
2) f(r)=cos(2a); 6) ()= w) f(@)=e B 0) f) =25 ) f(a) =202

In(1 + sin(2
7. Haitnure lim n(1+sin(2r))
z—0 tg (4[[;)

8. Haiinure npoussonnyio u auddepeniman dyakmmn y = x sin(5x2).

9. Haiture rpajuent dyukiyn u(x,y) = yy/dr? +y. Berauciaure ero 3uauenue B Touke M (0, 1).

1 1 1
10. Yaosyersopsier jin dyuximsa y(x) = §x4 - gx?’ + 5952 ypasaenuto Yy’ = 3x — 27
+1 0?
11. Mana dyukuus u(x,y) = T Haiinnre ay
0xdy
20
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12. Jlan rpacduk dyakmun f(x). YKaKuTe IPOMEKYTOK, Ha KOTOPOM BBIIIOJIHSIOTCA TPH YCIOBUS:

flx)<0, f'(x)>0, f"(x)>0.

3

13. Haitaure acuMnTorn! rpaduka gk f(zr) = ———.
b paduxa pynkuun f(z) = ——r—

5
14. 3Buagenune pysruu y = Vx? B TOUKE To + AT MOXKHO BBIYUCIUTD IO (HPOPMYJIE

1 4
L /(o + sz)t=3/ad+ ——= Az +0(Lx) 3. (xo+ Ax)t=fad + Az +o(Ax)
5\5/.’13'0 5\5/.1'0
4 1
2. Y (xo+ 2x)t = {faf - S Az +o(Ax) 4. (wo + bdx)* = Jad - S Az +o(Ax)

15. Haityure Touku sxcTpemyMa dynkimu f(x) = x2/3 + 2503,

16. Boramcsmre mwiomaib (purypbl, orpaHndeHHoi gunusyu: y = 22 + 1, y =2, x = 0.

1
(r-2)2(x+3)

17. Haiizure nepBoobpasuyio dyukmun f(z) =

1 1
18. UssecrHo, uTO f f(z)dz =3, f g(z) dz =+/3-1. Yemy pasen
0 0

/[(\/§+ 2)f(z) + (V3 -1)g(x)] da?

-2 3
19. TIlycrs [ f flz,y)dxdy = f dx / f(z,y)dy. Torma obmacts uHTErpupoBaHusi [ JAHHOTO
D | 2
UHTerpaJia UMeeT BUJ
1) TpeyrosibHuKa
2)
3) KBajpara
4)

OKPY2KHOCTH

IPAMOYTOJIbHAKA

20. YcTraHoBHUTE COOTBETCTBLE MeXK/AYy JaHHbBIMH MHTerpaJiaMi U Ha3BaHUAMU U3 CIIKMCKa:

1. f(:c +y)dl, no konrypy L: x%+y%=09;
L
2. f[ e"Ydxdy, D — durypa, orpanmdennas juauayu =0, z =1, y=0, y=2;
D

3. f[ rdydz + 2y dxdz + z dxdy, S — gacTb miaockocTu x +y + 3z — 2 = 0 B IepBOM OKTaHTE.
5

21
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a) Heonpeenénnnlit unrerpasn 1) KpuBosmHeiiHbIi nHTErpaJI IepBOro poja

6) OnpeseéHHbIH THTErPAJT e) KpuposmHeitHblit mHTErpas BTOPOro pojia
B) IBoitHol nHTErpas k) TToBepXHOCTHBIII MHTErpaJI IIEPBOrO POJIa
r) TpoitHoit mHTErpas 3) [ToBepXHOCTHBIN MHTErPa BTOPOrO POJia.

21. 3amnummunre NCXOJHOE COOTHOIICHME OJId BbIYMCJICHM A pa6OTbI BEKTOPHOI'O IIOJIA

\/§1+7J

110 TIEPEMENEHUI0 MaTepPUaIbHON TOYKK BJI0JIb KpuBoil L: x = 2y? ot Touku (0,0), 10 roukun B(8,2).

22. Bpramciure umnrerpas. Ecim dyHkiums anaauTudeckas, ucnoab3yiite dopmyiny Hbiorona-
JleitbHura:

f zdz; L — orpesok upsmoit, mexkty Toukamu O(0,0), B(1,2).
L

23. dAsnsercs s Gyukuus f(z) = z + Z anasmrudeckoii? Oreer obocHyiiTe.

24. Nana dbyukmus f(z) = e**2. Haitnure |f(2)], arg f(2).

25. Beruncsure 3nadenue npousBoaHoii dyukiun f(z) = cos(3z + 6i) B Touke zg = 1 — 2i.

KoHTpoJibHBIE PAOOTHI 110 TEMaM:
1. BBenenune B anains;
2. JIuddepennmnaibHOE UCIUCTIEHUE;
3. NaTerpaibHoe MCIuCaeHne. DJIeMEHThI TEOPHUH IIOJIs.

Lemo-sapuarnmot KOHMPOALHBLT PAOOM..

Tema: Beenenne B aHaam3

BapmanT nemo-1

1. UccnenoBath Ha HEPEPBHIBHOCTH JAaHHYIO (hyHKINIO. OXapakTepru30BaTh €€ TOUYKN pa3pbiBa.

sm(x +1) .\ arctg (z - 2)

-1 Va2 -4z +4
22

f(x) =
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(581.PII) B oreer BBOANTHL BCe TOUKH Pa3pbiBa (CJI€BA HAIPABO), YKa3biBasl CJIEJOM 3a TOYKON THUII
paspbiBa (1;2;y).

sin®(3x)

2. BergesmTh r1aBHYIO 9acTh OECKOHEUHO MaJioi () = mpu x — 0. (071.PII
O s (Varse-2) orPH)

B orBer BBecTHu cHadasia c, 3ateMm k.
Haittu npeestnr

z+3 =9
3.lim(x_3)4_z; 4. lim(x_?))%_7
x=4\ 20 -7

Tema: duddepenimanbHoe NCINCICHIE

BapmanT nemo-1

1. Jana dyukmus u = 23y — xy3 — 322. Haitaure:

a) (101.PII) gradu u xoopauuarsl BekTopa gradu B Touke M(1,1,-1);

0
6) (371) % b rouxe M B Halpasjennn Bekropa af{2, -2, -1}.
a

2. K kakuM u3 9eTbIpEX OCHOBHBIX KJIACCOB OTHOCATCH jaHHble hyuknun! OTBer obocuyiire. Haii-
jure auddepennmuabl JaAHHbIX QYHKITUIL:

) f(2) = arcsin 6) f(z.y) :[ \/;_2/;3‘2 ]

Y 0%z 0%z
3. Jdokaxkure, uro (GyHKIUA 2 = arctg = yI0BICTBOPLAET ypaBHEHNI0 —- + —— = (.
x oy? 0x?

4. Nccnenyiite (byHKIMIO Ha aHAJTUTUIHOCTH BCEMU BO3MOXKHBIMU criocobamu. Eceim kakoii-to u3
c11ocob60B IIPUMEHUTH CJI0ZKHO (HEBO3MOXKHO), OOOCHY#iTe movueMy.

z
2249’

a) Re(z +2z); 6)

23
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5. Haitinure ¢ momorpio npasmia Jlomuralis:

3z
. el —1 : .4 : 1
a) lim ———; 6) lim xsin—; B) lim (2% +z)"".
z—~0 arcsin4x z—>+o0 x z—>+00

BapwunanT memo-2

yz+1

1. Hana dpyukius u = arctg . Haiiure:

a) (CP2.PII) grad v u koopimuars! BekTopa gradu B Touke A(1,2,-3);

6) (6T2) Ou B Touke A B HanpasieHun Bekropa a{3,0,-4}.
a

2. K KakuM U3 9eThIpEX OCHOBHBIX KJIACCOB OTHOCATCS JaHHble dyrkmun! OrBer obocHyiite. Haii-
nute juddepeHIuaibl JaHHbIX DY HKITH:
a) f(x,y)=av; 6) f(t) =€’ -i+sin®t-j+cos?t- k.

0z 0%z
3. lokaxkure, uro pyHKIUA 2 = ¢y Inx yJI0B/IETBOPAET YPABHEHUIO — — 1 - =
ox 0xdy

4. Uccnenyitre GyHKIUIO HA aHAJTUTUYHOCTb BCEMHU BO3MOXKHBIME criocobamu. Eciin kakoit-to u3
CII0COO0B IPUMEHHUTD CJIOKHO (HEBO3MOKHO), 06OCHYHITE OUeMYy:

a) Im(22 + 2); 0) sin(2z +1).

5. Haiinure ¢ momorpio npasuia Jlomuralis:

W—Qarctgx; 5) hm( r om ); B) lim 21/ n(e"=1),
ctgx 2cosx -0

a) lim

z+o0 @3z _ ] T [2

Tema: VInTerpajbl. DaeMeHTbI TEOPUN TOJIS.

BapuanT aemo-1

1. Boruucsure uarerpasel. Qs anamurnaeckux dyHKImA ucnosbsyiite dbopmyiy Hbiorona-Jleii6-
HHIIA.
a) / cos(2z +1)dz; L — orpesok npsimoii, mex iy Toukamu O(0,0), B(1,3).
L
6) f zIm zdz, L —|z|=2.
L

2. Haiiure 1mOTOK BEKTOPHOTO 1ojis f = zi + 2 + yk depe3 YacTh IUIOCKOCTH 2% + 3y + 2 = 1,
PACIIOJIOKEHHYIO B TIEPBOM OKTaHTE (7 — OCTPBIii).

3. Haiiaure div f u rot f B Touke M(1,2,-1), ecmm f = 22i+2yj+ z k.
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4. Kakoil w3 JaHHBIX WHTErPAJIOB yI00HEe BBIYHCIATH B MOJISIDHON cHcTeMe KOOpAuWHAT (OTBeT

obocuyiire)? Beraucaure 3T0T HHTErpaJL.
a) ff e"Ydxdy, ecm D — durypa, orpanudentast juauavu y = 4, y = 6, 3x — 2y +4 = 0,
D

32 -2y +1=0.

6) ff\/9—x2—y2dxdy, D — durypa 22 +y? < x.
D

5. Beraucsmrs norox Bekropaoro nojs f = x2i+ 2yj + zk gepes nosepxnoctnb: z = 22 + 42, z = 1.

BroinosiHeHne MHAWBUYAJTBHOTO 3aJaHUS 110 TEMAaM:
1. UccnenoBanue pyHKInm;

2. Ilpunoxkenus ornpeaeI6HHONO MHTETPAJIA.

Tema: Vccnenopanne pyHKINN

BapuanT nemo-1

OxapaxkTepusoBaTh JaHHoe oToOpazkeHue. [IpoBectu mojiHOE MCCIEI0BAHUE MOJYJ/IS U apryMEHTa
Jannoit pyukiun. Ilpumevanue: j — cTaHgapTHOE 0DO3HAYEHNE MHUMON €JIMHUITBI B PA/IMOTEXHIIE-

CKHX JUCHuIUmHaX, w € (0, +00).
2(w) =10 + jw- 1074,

Tema: Ilputokenus: onpeeI€HHOIO MHTErpaJia

BapuanT nemo-1

1. Qurypa D orpanudeHa KpUBbIMU
y= :LAa Y= \/E

a) nzobpasure durypy D Ha pHUCYHKE,;
6) mosicHUTe, MOYKHO Jin cuuTaTh D npocreitineii obiactbio I Tuna; npocreitieii obiactsio 11 Tuma,;

B) HaiiuTe 1wIoMma b Gurypsl D (ecgn MOXKHO, TO JIByMs CIIOCOOAMH).

2. Beraucnure anuHy JyTU KPUBO

x = 2(t—sint), T
{ y =2(1-cost), 0§t$§

onoanumenvnoe 3adarue: n3006pa3uTe JAHHYIO KPUBYIO Ha PUCYHKE.

Tembl 1ab0opaTOpHBIX PaAdOT: HE MPETYCMOTPEHbI.
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TemMbl JJIA CaMOCTOATEJbHOM pa6OTI)II

1.

2.

3.

DieMeHTapHBbIe (DYHKINN;
UccnenoBanue dpyHKINN;

[Tpenes nocienoBarensuocTu. Ilpenen dpyukmm;

4. Hudbdepenrman dyuknuu. [Ipumenenne muddepeninnaia B TpUOIUKEHHBIX BHIYUCIEHUIX.

TeMbl KypCOBOT'O ITPOEKTA: HE IIPETYCMOTPEH.

QKBaMeHaILI/IOHHbIe BOIIPOCBHI:

1.

22.

23.

24.

25.

OnummTe Kaace OCHOBHBIX 3/IeMEHTApHBLIX (DYHKIWMIL. /18 KaxK10il U3 OCHOBHBIX 3JIEMEHTAPHDIX
dyHKIUil TpebyeTcs MPOBOAUTHL XapaKTePUCTUKY 110 IUIaHy UCCIeS0BaHus (DYHKIUMA U CTPOUTH
rpaduk (a, b, ¢ — neficTBUTEIHHbIE YUCTIA).

1. f(z) =azx+b 2. f(z)=az+bz+c 3. f(x)=az’
4 f(x)=" 5. f(x) =z 6. f(z) = /z

7. f(2) = cosz 8. f(z) =sinz 9. f(z) =tgx

10. f(z) = ctgx 11. f(z) = arccos 12. f(z) = arcsinz
13. f(z) =arctgz  14. f(z) = arcctga 15. f(z) = a*

16. f(z) = e* 17. f(z) = chz 18. f(z) =shx
19. f(z) =log, x 20. f(z) =lgx 21. f(z) =lnx

Oxapaxtepusyiite muoxkecta N, Z, Q, R, C. [losichure, kKakne 9uc/ia Ha3bIBAIOT PAIUOHATHHBI-
MU, UPpAIMOHAILHBIMU. B 4éM 3aK/II09al0TCs CBOWCTBA HENPEPBIBHOCTH, ILJIOTHOCTH ¥ YIIOPSIJIO-
YEeHHOCTH MHOYKECTBA JIeHCTBUTELHBIX INCE?

CdopmymupyiiTe TOHATHS OIPAHUIEHHOTO MHOYKECTBA, HEOTPAHUUYEHHOIO MHOKeCTBa. CHMBOJIBI
00, —00, +o0o. Onepalu ¢ CUMBOJAME 00, —00, +00. JalMIIUTEe B BUJE HepaBeHcTs: T € (a,+00),
x € [a,+00), x € (—00,a), x € (—00,a], KAXK/JBII U3 yKA3aHHBIX MPOMEXKYTKOB M300pasuTe Ha
YUCJIOBOH OCH.

[Tousarue dyukmun f: X € R, > Y € R,,. Kak onucars ob1acth onpejenerus u 00/1acTb 3HAE-
HUH DYHKIMY TIPU Pa3iIngHbix 3HadeHnsx m u n? (MoxHo orBeTnTh Ha mpuMepe m = 1,2,3 u
n = 1,2,3). lousrue rpacduka dbyskImn. B Kakux caydasgx uMeeT CMBICT MOBOPUTH O Ipaduke

dyuxIUn?

OxapakTepusyiite derbipe Kjaacca Gyakmmit f : X € R, > Y € R, Ipu pa3IudIHbIX 3HAIEHU-
sx m u n. s Kaxkaoro kiaacca npuseguTe npuMep (peKOMeHyeM B3ATb (byHKIUH U3 JIPYTUX
JIUCIIUILINH, 9TOOBI ¥ IpUMePa ObLT MPAKTUIECKHHA CMBICI).
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

JlaiiTe orpeiesieHne u MpUBEIATE TPUMEPBI MOHOTOHHO YOBIBAIOIIEH, MOHOTOHHO BO3PaCTAONIEi
dyHKITHI.

JlaiiTe orpe/ie/ieHre U IPUBEIUTE IPUMEDPHI YeTHO#, HedeTHO# (DYyHKIIMIT 1 (PYHKITUU OOIIEro BU/Ia;
IEPUOINIECKON (DYHKITUN.

JlaiiTe onpejiesienre u MpuBeUTe MPUMEPbl (DYHKIUN: OrpaHUYIEeHHONE, HEOIDAHUYIEHHOIT; OrPaHU-
YEHHOU CBepXy, HEOIPAHUYECHHOI CBEPXY; OIPaAHUYEHHON CHU3Y, HEOIPAHUYCHHON CHU3Y.

JaiiTe onpejiesienre pyHKIIUN KOMILIEKCHOTO mepeMeHHoro. [lokaxkure, 4To 3ajiaHue (QyHKIIMH
f(2) cBomures K 3amanuio JABYX (QYHKIHUI JBYX BEIIECTBEHHBIX MEPEMEHHBIX Ha KAKOM-HUOYIIb
HIpUMepe.

Haiite onpenenenne kommnosuruu pyukimit. [Ipusegure npumepnl. Kak naiitu obactb omnpe/ie-
JICHUS CJIOXKHOM (DYHKITHH !

[Tonsarue obparnoit gpyukmuu. B kakux ciaydasax i JIaHHON (DYHKIIUU MOYXKET OBITh BBEJCHA
obpatnas dhyukius? [Ipusennre npuMepbl 0OpaTHBIX (DYHKITHIA.

[TonsaTue mocnemoBarebHOCTH. Bujibl miocseioBarebHocTeli. [I[puBenTe mpuMepsl YuC/IOBOM 1
BEKTOPHON MOCIEI0BATEILHOCTEH.

JlaiiTe ompesesieHre OKPeCTHOCTH KOHedIHOi Toukn Ty B R. ChopmymupyiiTe TOHITHSA OJHOCTO-
pounux okpecraocreit B R. OxkpecrHoctu 6eckoneuno ymanénnoit Touku B R. OKpecTHOCTH KO-
HEYHOI 1 OECKOHEYHO YIaJaeHHO ToueK B Ry u Rs.

IMonarua BHyTpeHHefI n FpaHI/IqHOﬁ TOYKHN MHOXKeCTBa, I'PaAaHUIIbI MHO2KECTBa, OTKPbLITOT'O U 3a-
MKHYTOI'O MHO2KECTB.

[Tonsarue npenerpuoit Toukn muoxkecrsa. [Ipenensbabie Toukn B N u R.

Omnpenenenne npejesa MOCJAeI0BATEILHOCTH. UeM pa3/ndaioTcs OIpeaeIeHnus s IUCI0BOM 1
BEKTOPHOM IOC/IeI0BaTEIbHOCTE !

Cdopmynupyiite Teopemy o mpejiesie BEKTOPHO MOC/IEI0BATETHbHOCTH. 1€0OpEMBI O TIpeJIieie KOM-
IJIEKCHOM TI0C/1€/10BaTe/IbHOCTH.

[laiiTe orpejiesieHns Ha A3bIKE OKPECTHOCTEN U HEPABEHCTB, ITPUBEIUTE PUCYHOK JIJI TOHSITHIL:

1. lim f(z)=A 2. limiof(a:) =A 3. lim 0f(m) =A
4. lim f(x)=-o00 5. lim f(z) = +o0 6. lim Of(a:') =-00
T—>X0 T—=>T0 T—=>To—

7. lim f(z)=-o0 8. lim f(x)=+o0 9. lim f(z)=+00

x—xo+0 x—xo9-0 r—xo+0
10. lim f(z)=A 11. lim f(x)=A 12. lim f(z) = -oo

13. lim f(x)=-00 14. lim f(z) = +oo 15. lim f(x) =400
Haiire onpejenenue npesena dyuxmuu f(z) upu z - 2.
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40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

90.

ol.

02.

23.

o4.

99.

96.

57.

58.

59.

Haiite onpejenenne HenpepbiBaoit pyukiun f(z). Chopmynmupyiite Teopemy 0 HENPEPHIBHOCTH
dbyukun f(z).

Cdopmynupyiite TeopeMy o mpejiesie BeKToOpHON dyHKimn. Teopembl 0 Ipejiesie KOMILICKCHON
GYHKIINN KOMILJIEKCHOTO apryMeHTa.

Cdhopmymupyiite TeopeMy O CBSI3U Ipejiesia ¢ OJIHOCTOPOHHUMU TIPeIe/IaMu.
CdopmymupyiiTe Tpu onpe/ie/IeHrs HeIIPEPhIBHON (DYHKIIMK B TOUYKE Tg.

Teopema 0 HEMPEPBIBHOCTH CYMMBbI, MPOU3BeJieHNs 1 dacTHOro dynknuii. Chopmynupyiite Teo-
PEMBI O HEIIPEPBIBHOCTU CJIOXKHOW (PYHKIINU, OCHOBHBIX 9JIEMEHTAPHBIX (DYHKITHIA.

[Ipuseinte Kaaccudukamio Todek pa3pbiBa yumuu: f: X CR - Y cR.

JaiiTe orpejiesienns O€CKOHEYHO MaJjoil u OeckoHedHno OoJbinoit (pyuknuii. IIpuseaure mpume-
PbI OECKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIUX (DYHKIUN B KOHEYHONW M OECKOHEYHO Y/IAJIEHHOM
TOYKAX.

ChopmymupyiiTe n JOKaKUTe TEOPEMY O CBA3M DECKOHETHO MAJION 1 6€CKOHETHO OOJIBINOH (hyHK-
A,

CdhopmymupyiiTe TeopeMy O MPOU3BEICHUN DECKOHETHO MAJIOf M OrpaHMIeHHON (DyHKITHIA.
[TonsiTre SKBUBAJIEHTHBIX OECKOHEYHO MAJIBIX U OECKOHEYHO OOJILITNX (DYHKITHIA.

[naBuas wacTb GeckonevHo MaJjbiX n beckoHewHo Oosbiux dyuxnmii. Kak eé BbiienTs?
KaugecTBennoe cpaBuenne 6€CKOHETHO MaJIbIX (DYHKITHIA.

KauvecTBennoe cpaBuenne 6eCKOHETHO OOJIBIIX (DYHKITUIA.

O0bsicHUTe, KAK IPUMEHSIOT SKBUBAJIEHTHBIE OECKOHEUHO MaJible U OeCKOHEYTHO OoJibine (pyHK-
uu Tpu oTbickauuu peesioB. Chopmyaupyiite TeopeMy, JeXKaIiyio B OCHOBE 9TOr0 METO/Ia.

Kak OIIpeJe/Id0T OECKOHEYHO MaJIble M OECKOHEYHO OOJIbIIINE (bYHKHI/II/I B CJIy4dae

f:X<cR,-YCR,”?

Jaiite onpenenenue nquddepeniupyemoit dyuxnuu. [lousTus npoussoinoit MaTpunbl u gudde-
peHImaa.

Crpoenne mpousBojiHON MaTpuilbl B ciaydae f: X € R—Y ¢ R. Heobxoiumoe u J10CTATOIHOE
yesioBue auddepennupyemoctu dyuxnun f: X € R—-Y c R.

Crpoenne mponsBojiHoit marpunnl B ciaydae f: X € R, > Y ¢ R. IlondaTre 9acTHBIX ITPOU3BOJIHDIX.
['pajiuent.

Crpoenune tpousBoiHON MaTpuilbl B ciydae f: X ¢ R—Y ¢ R,,. Heobxoaumoe u joctaTroqnoe
ycaosue guddepennupyemoctu pyakimn f: X CR—->Y Cc R,,.

Crpoenne mpon3BoHON MaTpunpsl B ciaydae f: X € R, - Y ¢ R,,. Heobxoanmble u 1ocTaToqHbIE
ycaoBus jguddepeHnupyeMoct pyHKITUT
f:XcR,-YcRu f:XcR,->YCR,.
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60.

61.

62.

63.

64.

65.

66.

67.

68.

69.
70.
71.
72.
73.
74.

75.

76.
e

78.

79.

80

Cdopmynupyiite muHeitHOE CBOICTBO NMpom3BoaHOM. [lpmBeanTe npuMepbl MPUMEHEHUsT TOTO
CBOICTBA.

Cdopmymupyiite npasuia auddepeHImpoBaHus Ipon3BeieHns u dactuoro. [Ipusemgure mpume-
PBI IpUMEHEHUsT STUX ITPABIIIL.

Cdopmynupyiite Teopemy o anddepeHImpoBaHnn cJIOKHON MyHKIIU. [[puBeuTe mpuMeps! Mpu-
MEHEHUSI 9TON TeOpeMBbI.

[TorsiTHe TPOM3BO/IHOI IO HAIIPAB/IEHUIO. 3anuinuTe (hOPMYJTy BEIYUCCHIS ITPOU3BOIHON 110 Ha-
MIPABJICHAIO.

[Tonstue nudpdepenimpyemoit hyHKIMM KoMILIeKcHOTO iepementoro. [Ipoussoanas. Iuddepen-
uaJ.

Yenosust muddeperiupyeMoct (DYHKINNA KOMILIEKCHOTO repemerHoro (ycaosus Komm-Pumana

a2
0z

[TorsaTue anasmrmdeckoit dyuknuu. [Ipocreiinme cBoiicTBa aHAIUTHIECKIX QPYHKIAI.

0).

[TonsiTre MPOMU3BOIHBIX BBICIIUX HOPSIKOB (DYyHKITHIT

fiXcR-YcRn f: XcR->YCR,.

HOHHTI/IG YJaCTHBIX HpOI/IBBOILHbIX BBICIIINX HOpH,ZLKOB. ,)__LJIH KaKHNX KJIaCCOB Cl)yHKL[I/II';I BBOJAT 9TO
noungarue?

CdopmynupyiiTe TeOpeMy O PABEHCTBE CMEIIAHHBIX YACTHBIX ITPOU3BOJIHBIX.
[Feomerputeckuit 1 MexaHUIeCKUit CMBICST Tpon3BoHON dyukun f: X € R —>Y C R.
Kaxk zammcars quddepentmar aasg pyakmuit f: X CR—->Y cRu f: XcR->Y cR,?
Kaxk zamucars quddepentman aia dyakmuu f: X € R, - Y ¢ R?

Kaxk zamucars muddepentman qisa dyakmun f: X € R, - Y c R,,”

B 1em 3akmouaeTcss ¢BOHCTBO MHBAPUAHTHOCTH (DOPMBI 3aITUCH 1TepBoro jud depenimaia GpyHK-
mim f: XCR->YCcR?

Kak onpenensiiorest muddepentmanst d?f, d2f, ..., d*f? 3amumure obmwmii Bug quddepenima-
nos d>f, d3f, ..., d"f nna byukumit f: X € R—>Y € R, ecim x — He3aBUCHMAs IEPEMEHHAS.
Banummre Boipaxkenue st d?f, eciu f: X € Ry > Y € R.

Banummure dhopmysny Teitnopa mopsinka n s dyskmuit f: X CR—->Y CR n
f:XCcR,—>Y cR B mubdepennuagbuoii popme.

Sanumure dhopmysny Teitnopa nopsijika n ais dyukiuit f: X € R - Y ¢ R, ucnoib3ys B 3alUCh
[IPOM3BO/HBIE.

[TosicauTe, Kak npumensior auddepeniman u ¢popmyiy Teitopa B TpUOINKEHHBIX BHIYUCICHH-
AX.

[onyuure dbopmyny Maksiopena it pyHkium e®.
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81.

82.

83.
84.
85.
86.

87.

88.
89.

90.
91.

92.

93.

94.
95.
96.

97.
98.

99.
100.

101.
102.
103.

Cdhopmymupyiite npasuio Jlonurasss pacKpbITUsT HEOIIPEIEIeHHOCTI o

(e ¢]
Cdopmymupyiite nmpasmiio Jlonurass pacKpbITUsS HEOIPEIETEHHOCTH — .
(0,@)

Kak packpbith Heonpeesennoct 0 - oo, 00, 1% 0o ¢ momornipio npasuia Jlomurasis?
Haiire onpejesierne Touek sxcrpemyMa jijist pyukmmit f(x) u f(zy,x9,. .., x,).
Cdopmynupyiite HeobxouMoe yeaoBue s3xkcrpemyMa it yukumit f(x) u f(xy, xa,. .., x,).

Cdopmysupyiite jmocraTodnbie yeioBus sKkeTpeMyMa i GyHKiwmii f(x), cBsi3aHHbIE CO 3HAKOM

f'(x).

Cdopmysupyiite HEOOXOIUMbIE U JIOCTATOYHBIC YCJIOBHs BBIIYKJIOCTH BHU3 (BBEpX) rpaduka
dpyHKINN, CBA3aHHBIE CO BTOPOIl ITPOU3BOTHOII.

ITouarue Toukm HeperH6a n IIpaBUJIO NX OTBICKaHUA.

Omnurure npasuiio juddepenimpoanus oopaTHbIX dyukuii. [I[puseure npuMeps TpUMeHEHUST
9TOrO IPaBUJIA.

[ToxkarkuTe Ha ABYX-TPEX HMpUMepax Kak I0JIyueHbl ITPOU3BOIHBIE U3 OCHOBHON TaOJIUIIbI.

OObsicHUTE MTapaMeTpudecKnii criocod 3amanus Gyuknuit. Ouuimure npasuio auddepeHImpoBa-
HUsI TIApaMeTPUIECKH 3aJaHHbIX (DYHKIIHIA.

[osicuure mesBubIit criocod 3aganus dyukiuit f: X ¢ R - Y ¢ R. [Ipasuio ux auddeperiupo-
BaHUSI.

[Tosicuure HEsIBHBII crocob 3atanus Gyakimit f: X € Ry - Y € R. [IpaBuio oTbIcKaHUsT TaCTHBIX
MIPOUBBOIHBIX (DYHKINIA, 38 ]AHHBIX HESABHO.

Sanummre ypaBHeHne KacaTeJIbHON K KPUBOM IIPU Pa3/IMIHBIX CIOCODAX €€ 3a/IaHus.
YpaBHeHNEe KacaTeJbHON JIOCKOCTH U HOPMAJIM K MTOBEPXHOCTH.

Omnpeenierne mepBoodbpasHoii. Jlokaxkure, 1To JT00bBIE B TIepBOOOpPA3HBIE OJTHOM 1 TO# Ke (hyHK-
[N OTJINIAIOTCS Ha KOHCTAHTY.

ITonsiTe HeOHpe,ZLeJIéHHOI‘O nHTerpaJia. CaoiicTBa HeOHpeﬂeHéHHOFO nHrerpaJia.

OyHKIINKT KAKOTro KJjacca UMET IepBoodbpasnble? UTo o3HavaloT cyioBa "HeOepyIimiicss WHTe-
rpas"?

Tabmua waTerpasioB. Kak yoeanThesa B crpaBeyiiBOCTH (DOPMYJT TabJIAIIBI

[Ipocreiirie MeTO/IBI HHTETPUPOBAHUST: HEITOCPEJICTBEHHOE WHTErPUPOBAHUE, METOJL 110/IBE/ICHIS
oyt 3uak Jguddepennuana. [Ipusegure npumepst.

Dopmysia HHTErpUPOBAHUS 0 YacTsIM. B Kakux ciaydasx eé nmpumensitor! IIpuBeaure npuMepsi.
Otbickanne uHTerpasos tuna [ cosax cos Sz dx, [ cosaxsinfxdr, [ sinaxsin Sz dx.

Kakas dyukius nassizaercs JipodHoit paruonaibioii? [laiite orpeiesienne mpaBuibHON U Hellpa-
BUJIHLHOI PAIMOHAJIBHBIX JIPOOEii.
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104. Kaxue parumoHaabHBIE IpoOKM HA3BIBAIOTCA JIeMeHTapHBIMI! MeTomasl HHTerpUpPOBAHMS SJIeMEH-
TapHBIX JIPOOEii.

105. Kak mnpesicraBuTh paruoHaabHYIO IPOOb B BUJIE CYMMbI 9JIEMEHTAPHBIX !

106. IIpaBuia naTerpupoBanns Bipazkenuil [ sin™ x cos” x dx, m u n nemste, m > 0, n > 0. NHTerpasst
tuna [ R(sinz,cosz)dr.

107. Uurerpanst tuna [ R(z, /x, ?/x,..., %/x)dz, r; — nesble nmosoKureabHble 1ucia. VHTerpass

THUIIQ
[R (ax+b)P1/QI (ax+b)p2/112 (CLCL’-Fb)p"/q" d
"Nex+d "Nex +d e+ d

108. Unrerpaist, conepxamue Va2 — 2, Va2 + a2, Va2 - a2.

109. Kaxk nHaiijgeHnbl nHTErpaJbl JOIMOJTHUTEILHON TabIUIIbI:
1. [ e dz; 2. [ cos(ax)dx; 3. [sin(ax) dx;

dx
4. _/a2+gj2’ 5. /\/:m?, 6. ftgl‘dl’,

7. [ ctgxdz; 8. f ; 9. f ;
sinz’ cosz’

d
10. ,/rxa?; 11. [ Inxdz; 12. [arctgadr.

110. Ilonarme onpenenénnoro narerpaia. [locrpoenne naTerpabHOM cCyMMbI. ['eoMeTpriaecKnit CMbICT
OIIpEJIEIEHHOTO WHTErpaJia.

111. Kakune dynkmnun narerpupyemsr mo Pumany?
112. CsoiicTBa OmpeIeIEHHOTO WHTErPa/ia, BhIparKeHHbIE PABEHCTBAMM.
113. CgoiicTBa oIpeIeIEHHONO MHTErpaJa, BhIpaskKeHHbIe HEPABEHCTBAMIU.

114. Teopembl 0 cpejiHeM (CBOWCTBA ONPEIEJIEHHOTO MHTETPAJIA).
115. VaTerpasn ¢ nepemeHHbIM BepxHUM npegenom. Ceoiicrsa dynxmun I(x) = [ f(t) dt.

116. IlonaTune mHTErpasia, 3aBUCAIIETO OT TapaMeTpa.

117. JokazarenbcTBo hopmysibl HeioTona-J/leiibnura.

118. ®opwmysia UHTErpUPOBAHUS 110 YACTAM JIJIsi ONPEICIEHHOIO HHTErPaJIa.
119. 3amena rmepeMeHHBIX B OIPEICJIEHHOM MHTEIPAJIE.

120. Beraumciienue momaieit puryp B JIeKapPTOBBIX KOOP/IMHATAX.

121. Bpramcienue JiuHbI IyTH KPUBOH B JIEKAPTOBBIX KOOP/IMHATAX.

122. Tlousarue unterpaJia 1o ¢gurype. [locrpoenne nnTerpajibHOi CyMMBI.

123. CsoiicTBa unterpaJa 1o gurype.
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124.
125.
126.
127.
128.
129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.
142.
143.
144.

145.

Breraucienne KpuBOJIMHEHHBIX NMHTETPAJIOB IIEPBOTO POJIA.

OpuentupoBaHHble KpuBblie. Bhranc/ienne KpUBOJIMHENHBIX HWHTETPAJIOB BTOPOTO POJIA.
[TonsiTne BekTOpHOrO MOJIsA. PaboTa BEKTOPHOTO MOJIS.

Hupkyssanuss BeKTOpHOTO 1osis. POTOp BEKTOPHOTO MOJIS.

VesioBus HE3aBUCUMOCTH KPUBOJIMHENHBIX UHTETPAJIOB OT IIyTH UHTEI'PUPOBAHUS.
[Torenruasibibie mosisg. OTbICKAHTE TOTEHITUAJIA TTOJIS.

Kaxk crpourcs unrerpaibaas cymma Pumana ot dyukinuu f(z)? aidite onpejesnerue nnTerpasia
Pumana or dyuxmun f(z2).

[TomyunTe BeIYUCIUTETBHBIE (DOPMYITBI JIJIsI f f(2)dz. O6mwuii ciryuaii.
L
Teopema Ko ny1a omaocssasuoit obsractu. HezaBucumocTs nHTErpasa aHaIuTHIECKON (DyHKITNN
OT TIyTH WHTETPUPOBAHUSI.
CymectBoBaHue 1mepBoodpas3Hoii jjist anajmtudeckoit pyukiuu. Gopmysia Heiorona-Jleitbaura.

FeOMeTpI/I‘{eCKI/Iﬁ CMBICJI ,ILBOﬁHOFO HHTEIr'paJia. Brrunciienne rILBOI'/JIHOI"O narerpaJia B JeKapTOBbIX
KOOpJMHaTax.

JIBoitHOI MHTerpaJ B MOJAPHBIX KoopJanHaTax. llepexos m3 mekapToBOl CHCTEMBI KOOPIWMHAT B
TTOJITPHYTO.

B kakux cydasx ABOIHON MHTerpaJjl BhIparKaeTcs depes3 MOBTOPHBIN C MOCTOSTHHBIMU IIPEIEe/TaMI
MHTErPUPOBAHUA !

[eomeTpudecknii cMbICT TPOIHOrO MHTErpaJa. TpoitHO HHTErpaI B JIEKAPTOBBIX KOOPIUHATAX.

Tpoitnoit uaTErpa B MUJIMHIPUYIECKON cucreme KoopamHat. [lepexos n3 j1eKapToBOil CHCTEMBI
KOOpJAMHAT B IIUJINHIPUYICCKYIO.

Tpoiinoit unrerpan B ceputeckoii cucreme Koopauuat. [lepexo/ u3 gekapToBOil CUCTEMBI KOOP-
JIMHAT B C(PEPUIECKYIO.

B kakux ciydasx TPOIHON MHTErpaJsl BbIPaXKaeTCs depe3 MOBTOPHBIIN € IIOCTOSTHHBIMU IIPE/IE/IAMEI
UHTErPUPOBAHMSA !

Dopmyia 111 BEIYUCIEHUS TLIOMIA/ U TTOBEPXHOCTH.

Boraucaurenbubie popMyIIbl JIjId ITOBEPXHOCTHOI'O MHTETPaJia, IIePBOTro po/ia.
Boraunciaurenbabie (hopMyJibl I TOBEPXHOCTHOIO MHTEI'PaJjia BTOPOro Po/ia.
[ToToK BEKTOPHOTO I0JIsI Yepe3 MMOBEPXHOCTDL. uBepreHIs BeKTOPHOTO TOJIs.

Nurerpansubie opmyssr: ['puna, Crokca, Ocrporpasckoro-Iaycca.
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Tembl ceMmHAPOB:
1. Ocuosuble sytementapubie dyuxnuu. [Ipenen dyukiun;

2. lonarue mudpdepentnupyemoit pyuknuu. Iuddepennmanbl 1 ux mpuMeHeHne B MPUOJIMAKEHHBIX
BBIYUCICHUSX;

3. Nurerpas mo Mmuoroobpasuio (durype).

TeMbl KOJIJIOKBHYMa:

1. Beesenue B anamu3 (Bkiovas GyHKIMA KOMIJIEKCHOTO [IEPEMEHHOTO);
2. Nudbdepenimaibaoe ncancierne (BKodast GyHKIMA KOMILIIEKCHOTO TIEPEMEHHOTO);

3. Nurerpanbhoe ucuncienne (byHKIMHA OHON U MHO-TUX MEPEMEHHBIX (BKJIIOUas (QYHKIUH KOM-
[JIEKCHOT'O [IEPEMEHHOT0). DJIEMEHTHI TEOPUH TIOJISI.

Tembl JoMaITHUX 3aJaHWIL:

1. BBegenne B ananu3 (BkiIovas GyHKIMH KOMIIEKCHOTO EPEMEHHOTO);
2. JIudpdepennmanbroe ncuncienve (BKaoYas HyHKIMH KOMILJIEKCHOTO [IEPEMEHHOTO);

3. Unrerpasibroe ucuucierne GpyHKIMHA OJHON M MHO-THX HMEPEMEHHBIX (BKJIIOYAs (DYHKIIUU KOM-
IUIEKCHOT'O [IEPEMEHHOT0). DJIEMEHTHI TEOPUH TOJIS.

4 MeTtoaunveckue MaTepuaJIbl

s obecriedyenus mporecca o0ydIeHus: U perrennsd 3a/1a49 00yIeHUs UCIIOIb3YIOTCS CJIE/IyIONIe Ma-
TEPHUAJIBI:
MEeTOIMIEeCKUe MaTePHAJIbI, OIIPEJIeJISTIOIINE TIPOIIE LY Dbl OIIEHUBAHMS 3HAHU{T, YMEHUI, HABBIKOB U (1K)
OIIBITA JESTE/IbHOCTH, XapaKTePU3YIOIUX dTalbl (hOPMUPOBAHUS KOMIIETEHIINI, B cOCTaBe COIJIACHO
nyukTy 12 paboueit mporpaMmbI:

OcHoBHast JiuTeparypa

1. Marasunanukos, JI.W. Inddepenrmanbaoe ucancienne [DaeKTpoHHBII pecypc|: yaebHoe mocobue
/ JL.I. Marasunnukos, A.JI. Marasunnukos ; Tomckuii rocy1apcTBEHHBIN YHUBEPCUTET CUCTEM
yrpasyieans u pagnosieKTpornku (Tomck). - DaekTpoH. TekcroBble fdaH. - Tomek: [6. u.]|, 2007.
- on-line, 191 c. - http://edu.tusur.ru/training/publications /2246

2. Enbuos, A.A. Unrerpanbaoe ucancienue. Iuddepeninaibhble ypaBHenus : yuebHoe mocobue /
A.A. Enenios, T.A. Ensniosa ; @emepaabHoe areHTCTBO 10 00pa30BaHUIO, TOMCKII TOCYIapCTBEH-
HBIl YHUBEPCUTET CUCTEM YIPaBJIeHUs U paanodaekTpornku. - Tomck : TYCVYP, 2007. - 263[1] c.
Dx3eMILIapbl Becero:100.

3. Bepmant, A.®. Kparkuii kypc maremarndeckoro anasimsa /| W.I' Apamanosuu. C-Ilerepbypr.:
Jlaub, 2010. - 736 c. https://e.Jlanbook.com/book /2660
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4. Tlerpymko, .M. Kypc Beicmeit marematukn. Teopust byHKINIT KOMILUIEKCHON HEpEeMEHHOM. /
N.M. Ilerpymko, A.I'. Enuceer u jp. C-IlerepOypr.: Jlanb, 2010. - 368 c.
https://e.lanbook.com /reader /book/526/

5. Marasunuukos, JI.U. Tlpakrukym mo muddepenimanipaomy ucaucaennto: Yuaebuoe mocobue /
JI.!. Marazuaaukos, A.JI. Marasunnukos; Munncrepcrso obpasoanust Poccuiickoit @eepariun,
Tomckuit rocy1apcTBEeHHBIN YHUBEPCUTET CUCTEM YIPABJICHUs W PAJHOJIEKTPOHUKHU. - TOMCK:

TYCVYP, 2007. - 212 c. (99 2x3.)
JlomosiHUTEIBHAS JIUTEPATYPA

1. Byrpos, {.C. Boiciasg maremaruka: yueonuk st Bysos: B 3 1. / 41.C. Byrpos, C.M. Hukosb-
ckuit; pea. B.A. Cagosuuunit. T. 2: Jluddepenruanibioe u mHTErpajbHOE UCIUCICHUE.~ T-€ U3,
crepeorutr. - M.: Ipoda, 2005. - 509 c. (31 9k3.)

HpaKTI/I‘leCKI/Ie 3aHATUA ITPOBOALATCS II0 y‘l66HbIM Iocoousim:

1. Marasunnukos, JI.U. Ipakrukym mo jguddepeHimagibHOMy ucaucieHno: YuebHoe mocobue /
JI.U. Marazuaaukos, A.JI. Marasunnukos; Munucrepcrso obpazoanust Poccuiickoit @eepariun,
Tomckmit TOCyIapCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U PAJIMOITEKTPOHUKH. - TOMCK:

TYCVYP, 2007. - 212 c. (99 9k3.)

2. Enbuos, A.A. Unrerpanbaoe ucaucienue. uddepenimabible ypaBHenus : yuebHoe mocobue /
A A. Ensro, T.A. EnbrioBa ; @ejiepaibHOE areHTCTBO 110 00pa30BaHnio, ToMCKuUil Tocy1apCcTBEH-
HBIIl YHUBEPCUTET CUCTEM yIIpaBjeHus u pajuodaekTponukn. - Tomck : TYCVP, 2007. - 263 c.
Dr3eMILIApbl Beero:100.

3. Herpymko, U.M. Kypc Boicmieit maremarnku. Teopust byHKINIT KOMIJICKCHON IT€PEMEHHOM. /
N.M. Ilerpymko, A.I'. Enucees u gap. C-IlerepOypr.: Jlanb, 2010. - 368 c.
https://e.lanbook.com /reader /book/526/

MeToJu4YeCKue MaTepuaJibl, Ollipe/e/idromue 1mpoueaypbl OCHUBAHWA ?)HaHI/II‘/JI7 YMGHI/Iﬁ, HaBBIKOB 1
(I/LTII/I) OIlbITa J€ATCJIbHOCTU, XapPaKTCPUIYIOIIUX 3Tallbl (bOpMI/IpOBaHI/IH KOMHGTGHHHﬁ, B COCTaBe:

3asiaHnsi Ha KOHTPOJIbHbIE pabOThI 1 MHANBUIyaJbHbIE 3aIAHUS
MPUBEAEHBI B KAXKJIOM U3 CJIEeAYIONINX y4eOHBbIX II0COoOmii:

1. Marasunnukos, JI.U. Ilpakrukym mo guddepeHmagibHoMy ucaucieHno: Y4aebHoe mocobue /
JI.U. Marazunaukos, A.JI. Marasunnukos; Munucrepcrso obpazoanust Poccuiickoit eiepariun,
TomcKmit TroCyTapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBIECHUS W PAJMO3TEKTPOHUKH. - TOMCK:
TYCVYP, 2007. - 212 ¢. (peKOMEH/IOBaHO JIJIsA CAMOCTOSTEIbHOrO n3ydenns) (99 sk3.)

2. Enbuos, A.A. Unrerpanbsaoe ucuncienue. uddepenimabible ypaBHenus : yuebHoe mocobue /
A A. Ensrios, T.A. EnbrioBa ; @ejiepaibHOE areHTCTBO 110 00pa30oBaHnio, ToMCKuil Tocy1apcTBeH-
HBIIl YHUBEPCUTET CUCTEM yIpaBJIeHUT W PaanodteKkTponnkn. - Tomck : TYCVYP, 2007. - 263 c.
(PEKOMEHIOBAHO JIJIsl CAMOCTOATEILHOIO U3yUueHus) DK3eMIuisipbl Beero: 100.

3. Ilerpymko, U.M. Kypc Bbiciieit maremarnku. Teopust DyHKIMA KOMILUIEKCHOI MepeMeHHOI. /
.M. Tlerpymiko, A.I'. Enucees u ap. C-Ilerep6ypr.: Jlaub, 2010. - 368 c. (pekoMeHI0BAHO /st
CaMOCTOSITE/ILHOTO U3y YeHHsl )

https://e.lanbook.com /reader /book/526/
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Y4yebHO-MeTOAUYECKHE TOCOOUs JIJIsI JIUI] C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 3J0POBb
Y4aeOHo-MeToIMIecKe MaTEePUAJIbI 11 CAMOCTOATEILHON U ay TUTOPHON PAbOTHI 00y IAIOIINXCS U3 THC-
Jla, MTHBAJINJIOB IIPEJIOCTABIIAIOTCS B (hOopMax, aIallTHPOBAHHBIX K OIPAHMYEHUSIM UX 3/I0POBbs U BOCIIPH-
AT UHPOPMAIIIH.
st Jiuig ¢ HapyIeHusIMU 3peHus:

- B (popMe 3JIEKTPOHHOIO JIOKYMEHTa;

- B Ie4aTHOi popMe YBEIMIEHHBIM IIPUQPTOM.

s auig ¢ HapyIeHusiMyA cJryxa:

- B (hopMe 3JICKTPOHHOIO JTOKYMEHTA;

- B mevaTHoii (popme.

s Jiuig ¢ HapylIeHUsIMU OIIOPHO-/IBUTATEeJIbHOTO allliapaTa:
- B (popMe 3JIEKTPOHHOIO JIOKYMEHTa;

- B IIe9aTHOI dopme.

Basv, darnoix, uH@BopMayuonto cnpasoyHbie U NOUCKOSHIE CUCTIEMDL:
O6pazosarenbhblii oprasn yausepceutera (https://edu.tusur.ru), s7aeKTpoHHbIi KaTamor 6HOJIHOTEKH
(http//lib.tusur.ru), saekrponnas 6ubimoreunas cucrema «Jlamb» (http://e.lanbook.com) cucrema
Jcran-tmorHoro obpaszosaruss MOODLE (Merojuyeckue MaTepualibl: TEKCTOBbIE, ayjino 1 Bujeodaii-
JIbl, UH/IU-BUJIyAJIbHbIE 33JIaHUsT, TECThI U T.]1. )
Ccbuiku ¢ caiita KadeIpbl Ha MaTeMaTHIeCKIe PECYPChl H OH-JIAH TPEHAZKEPHL.

y‘-le6HO-MeTOI[I/I"IeCKI/Ie nocobust AJId JINI C OrPpaHUY€HHBbIMUA BO3MO2KHOCTAMMU 310POBb:A

Y1aeOHO-MeTo I IeCKIe MaTepUaJIbl JIJIsT CAMOCTOSITE/TBHON U ayINTOPHON pabOThI 00y IAIOIINXCST U3 THC-
Jla MHBAJINJIOB TIPEJOCTABIAIOTCS B (pOpMax, aJJallTHPOBAHHBIX K OI'PAHNYEHUSIM UX 3I0POBbs M BOCIIPU-
ATUsT UHMOPMAaIIIH.

st siurg ¢ HapyIneHusIMU 3peHus:

- B (hopMe 3JIEKTPOHHOIO JTOKYMEHTA;

- B mIe4aTHOi popMe YBETMUIEHHBIM IIPUQPTOM.

s surg ¢ HapyIneHUusIMH CJIyXa:

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B mevaTHOil (hopme.

st siurg ¢ HapyIIeHUsIMU OTIOPHO-/IBUTATEJIbHOTO allliapaTa:

- B popMe 3JIEKTPOHHOTO JIOKYMEHTa;

- B IIe9aTHOIT dopme.

BLaswt 0GHH1)LIE, UH&O[)M(I@UOHHO CNPaBoOHYHBIE U NOUCKOBBLE CUCTNEMDL:

O6pasoBaresbhbiii moprasi yausepcurera (https://edu.tusur.ru), saekTpoHHbIH KaTagor OUOJIHOTEKN
(http//lib.tusur.ru), saekrponnas Gubsmorednas cucrema <«Jlamb» (http://e.lanbook.com) cucrema
mucras-tmorroro obpazosarus MOODLE (Merogudeckne MaTepualbl: TEKCTOBBIE, ayano 1 Bujgeodaii-
JIbl, WH/IU-BUJIyaJIbHbIE 33[aHUsT, TECThI U T.1I.)

Cebuiku ¢ caiita KadeIpbl Ha MaTeMaTHIeCKue PECypPChl U OH-JIAH TPEHaXKEPHI.
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