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Pabouas mporpaMma ITUCHUIUIMHBI «MaTeMaTH4ecKuil aHaJIu3 B arpOMH)KEHEPHUI) COCTaB-
JIeHa B COOTBETCTBUHU ¢ TpeOoBaHUsAMU DellepaibHOT0 ToCyJapCTBEHHOT0 00pa30BaTeIbHOIO CTaH-
napra Beiciiero oopasosanust (OPI'OC BO), yreepxkaennoro [Ipukazom MunuctepcTBa odpa3oBa-
Hus u Hayku Poccuiickoit @enepanun 20.10.2015 r. Ne 1172. Pabouas nporpamma npeaHa3HayeHa
JUIE  TIOATOTOBKHM OakanaBpa mo HampasieHuto 35.03.06 Arpoun:keHepusi, npopuib —
TexHuyeckue cucTeMbl B arpoon3Hece.

Hacrosimass pabouast mporpaMma JUCHUIUIMHBI COCTaBJieHa B paMKax OCHOBHOW mpodec-
CHOHAJIbHOW oOpa3zoBarenbHOil mporpaMmel (OIIOIT) u yunThiBaeT 0COOEHHOCTH OOy4EHHUs NpU
MHKJIIO3UBHOM OOpa30BaHUU JIMIl C OTPAaHUMYEHHBIMU BO3MOXXHOCTSAMU 370poBbs (OB3) u unBanu-
JI0B.

CoctaBuTens — cTapiiii mpemnogaBaTens kKadenpsl «MaTemMaTHuecKue U eCTECTBEHHOHAYY-
HEBIe TUcIUIUINHBD Ornnnmnosa M.B.

Pabouas mporpamma AUCIUIUTMHBI 00CY’K/IeHa Ha 3aceqaHuu kKadeapsl «MaTemaTH4ecKue u
€CTECTBEHHOHAYYHbIE JUCIUTUTMHBI»

«05» dbespans 2018 r. (mporokoun Ne 6).

CTBEHHOHAYYHbIE TUCLIUIUIUHBY,
JOKTOp TEXHUUECKUX HaYK, podeccop

3aB. kadeapoit «MaTemaTHuecKue u ecTe-
,@75(/ - E.M. Bacapbiruna

PaGouas nporpamMma AUCHUIUIMHBI 0100peHa METOAMYECKO KoMuccHuell (akynbTeTa 3a04HO-
ro oOy4deHus

«07» ¢beBpans 2018 r. (mportoxkou Ne 5).
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[Imanupyemble pe3ynbTaThl OOYYEHHS IO IUCIHILIMHE, COOTHECEHHBIE C IUIaHHpYe-

MbIMH pe3ysibraTamu ocBoeHus OITOIT

1.1. Ilenp v 3aHa9M JUCITUTUTHHBI

1.2.  Ilnanupyemsble pe3yJbTaThl 00y4eHUs 10 JUCHMILIMHE (TI0Ka3aTesIn CPOPMHU-
POBAHHOCTU KOMIIETEHLIU)

Mecto nqucummiuunsl B ctpykrype OITOIT

O0beM TUCHUILIMHBL U BUbI yueOHON paboThI

3.1. Pacmpenenenue o6beMa AUCHUIUIMHBI IO BUJAM Y4eOHOI paObOThI

3.2.  Pacmpenenenue yaeOHOTO BpEMEHH IO pa3jeiaM U TeMaM

CTpyKTypa u coepkaHue AUCIUILTUHBI

4.1. CopeprkaHU€ TUCIUTITUHBI

4.2.  CopepxaHue TeKIUN

4.3. Cogepxanue 1a00OpaTOPHBIX 3aHATHI

4.4. CopepxaHue MPAKTUIECKUX 3aHATUN

4.5. Bupasl u cofepkaHue CaMOCTOSTEIFHOM PaOOThl 0O0YJArOIITIUXCST
VY4eGHOo-MeTonYecKoe 00ecrieueHue caMOCTOSITENbHOM paboThl 00YyYarOLINXCS 110
JUCITUTUTAHE

@DOH/ OLIEHOYHBIX CPEJICTB AJIsl IPOBEACHUS MPOMEKYTOYHON aTTecTalluu 00ydaro-
HIUXCS TI0 JUCIIMILTAHE

OcHoOBHas 1 JOTIOHUTEIbHAs yueOHas TuTepaTypa, HeoOxoauMmast JJik OCBOCHUS JHC-
ITUTUTHHBI

Pecypchl nHpOpMAIIIOHHO-TEIEKOMMYHUKAIIMOHHOU ceTH « IHTepHeT», Heo0Xo1u-
MBI€ JUISI OCBOCHHUS TUCITUTUTAHBI

Mertonudeckue ykazaHus s 00y4YaronIuXcs MO OCBOCHHIO THUCITUTUTMHBI
WMHpopManmoHHbBIE TEXHOJIOTHH, UCTIONB3YEMbIe TIPH OCYIIIECTBICHHN 00pa30BaTelhb-
HOTO TIpoliecca Mo TUCIHUILTNHE, BKIIOYast IepedeHb MPOrpaMMHOTO 00ecTieueHus: 1
WH(POPMAITMOHHBIX CITIPABOYHBIX CHCTEM

MarepuanbHo-TeXHUYECKass 0a3a, HeoOXoauMast sl OCYIIECTBIEHUS 00pa3oBaTeb-
HOTO TIpoIIecca 10 TUCIUIITIHE

HunoBanmoHnHbie (OpMBI 00pa30BaTEIBHBIX TEXHOIOTUN

[Tpunoxenue Nel. @oH/ OLIEHOUHBIX CPEACTB JIJIs TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
U TIPOBEICHHUSI IPOMEKYTOYHON aTTeCTAllMK O0yUaOIUXCS 10 TUCIUTUTMHE
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1. TMnanupyembie pe3yabTaThl 00yUYeHHSs MO AUCIUTIIHHE,
COOTHECEeHHbIE C IVIAHUPYeMbIMHU pe3yJabTatamMu ocBoeHus OIIOIT

1.1. Heap u 3a7a4n TUCHUILTHHBI

bakanaBp no HampasieHuro noarotoBkd 35.03.06 ArpounxeHepHs JOKEH ObITh MOATOTOB-
JEeH K CIEAYIOIIMM BHJAM NMPO(eCCHOHAIBHONW AEATEIbHOCTU: HAayYHO-UCCIIE0BATENbCKOM; Mpo-
€KTHOM; IPOU3BOJCTBEHHO-TEXHOJIOTNYECKOM; OPraHU3allMOHHO-YIIPABICHYECKOM.

Hesab aucuumIMHbl — copMUpoBaTh y 00ydaromuxcs cucreMy (yHIaMEHTaIbHbIX 3HAHUN
[0 MaTeMaTU4eCKOMY aHalu3y, HEOOXOAUMBIX IJIS MOCIEIyoUleld MOATOTOBKU OakanaBpa, CIIO-
COOHOTr0 NPUMEHATh MAaTEMATUYECKHE METO/Ibl B PELICHUH MPAKTUYECKHX 3aJjau CEeJIbCKOXO3SICT-
BEHHOT'O TIPOM3BOJICTBA, A TAKXKE CIIOCOOCTBYIOMIMX JAJIbHEHIIEMY Pa3BUTUIO TUYHOCTH.

3agauu AMCHUILINHBI:

— I/I3y‘~II/ITB OCHOBHBIC ITOHATHUA U MCETOIAbI MAaTCMATHUYCCKOI'O aHaJIn3a HGO6XOI[I/IMBIC JJIS pe-
IICHHUS TEOPETUYCCKUX U MPAKTHYSCKUX 3a7a4;

— (opmupoBaTh YMEHHS CaMOCTOSITENIBHO M3y4aTh yUeOHYIO M HAy4HYIO JUTEpaTypy MO Ma-
TEMATUKE U €€ HpI/IJ'IO)KeHI/ISIM;

— pa3BI/IBaTI) JIOTUYCCKOC N aHFOpI/ITMI/I‘ICCKoe MBIIJICHUE,
— MOBBILIATH OO YPOBEHb MAaTEMATUYECKOM KYJIbTYPHI;
— (opmupoBaTh HABBIKK MATEMATHYECKOI'O HCCJICIOBAHUS IMPHKIAIHBIX BOIMPOCOB C MOMO-
IIbI0 METO/I0B MaTEMaTUYECKOTO aHalu3a, YMEHHS UCTIOIb30BaTh MAaTEMaTHUYECKHE METOIbI

M OCHOBBI MAaTEMaTHYECKOTO MOJCIMPOBAHUS B MPHUKIAAHBIX 3amadax Oymymied mpodec-
CHOHAIBLHOM IEATENHHOCTH.

1.2. InanupyeMble pe3yJbTaThl 00yUeHHs M0 TUCHUILINHE (MOKAa3aTeJ I c(h)OPMIUPOBAH-
HOCTH KOMIIETEHIIUi1)

[Inanupyemsle pe-
3yJbTaThl OCBOCHUS

[Tnanupyemble pe3yiabTaThl 00yUYEHHS 10 AUCHIUTIINHE

OIIOII
3HAHUSA YMEHHUS HAaBBIKU
(kommeTeHIUH)
OIIK-2 OOyuarommiicst gowkeH | OOyuaromuiicst  gon- | OOydJarommiics — J10JI-

CIIOCOOHOCTH K HC-
M0JIB30BaHHIO OC-
HOBHBIX 3aKOHOB €C-
TCCTBCHHOHAYYHBIX
JMCITUILIAH B TIPO-
(dbeccuoHanbHOM Jes-

3HATh: OCHOBHBIC TTOHSI-
THS U METOJBl MaTeMa-
THYECKOTO aHam3a,
KOTOpBbIE HEOOXOTUMBI
IS IPUMEHEHUST 3aKO-
HOB €CTECTBEHHOHAYY-

’)KEH YMETbh. MCIOJIb30-
BaTh MaTeMaTHYCCKHUH
anmapar Jyis peueHus
3a7a4 C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB €C-
TECTBEHHOHAYUYHbIX

’KCH BIIQJICTh. HaBBIKA-
MU HUCIIOJIB30BaHHUS Ma-
TEMaTHYECKOrO  ara-
pata mis  pa3pabdoOTKH
MaTeMaTUYECKUX  MO-
JIeJIel TIPOLIECCOB U SIB-

TEJILHOCTH HBIX JMCUMIUIMH B | QUCHUIUIMH B Tpodec- | JICHUH, pelieHus mpak-
npogeccHoHaTbHON CHOHAJIBHOW JIeATeNlb- | THYECKUX 3ajad Ipo-
JeSITeTbHOCTH HOCTH (dbeccuoHaTbHON  J1es-
(b1.5.25 -3.1) (b1.B.25-V.1) TEJIBHOCTH
(b1..25 - H.1)
OIIK-4 OOyuaromwmiicst gomkeH | OO0ydaronuiics 10J1- OOyuaromuiics  J10J1-

CIIOCOOHOCTD peuarb
HWHXXCHCPHBIC 3aJa4u
C UCIIOJIb30BAHUECM
OCHOBHBIX 3aKOHOB
MCXAaHUKH, IJICKTPO-
TCXHUKH, THAPABJIIN-

3HaTh: (pyHIaMEHTAIb-
HBIE OCHOBBI Kypca Ma-
TEMATUYECKOTO aHau-
3a HEOOXOOUMBIE IS
peIICHHS] WHXKEHEPHBIX
3a7a4 C HMCIOJIb30BaHU-

JKCH YMCTh: IpUMC-
HATb METOJbI MaTCMa-
THUYCCKOI'O aHaJIku3a
IJI1 pCUHICHU A TUIIOBBIX
HWHKCHCPHBIX 3a/1a4 C
HCITIOJIB30BaAHUEM OC-

JKCH BJIAJCTh: HAaBBIKa-
MH TIOCTPOCHHA MaATC-
MaTH4YCCKHUX MOI[GJ'IGI\/'I
HHKXCHCPHBIX 3aaa4d C
HUCIIOJB30BaHHECM ocC-
HOBHBIX 3aKOHOB MC-




KW, TSPMOJMHAMUKN | €M OCHOBHBIX 3aKOHOB | HOBHBIX 3aKOHOB Me- XaHUKH, DICKTPOTEX-

U TEIUIOMacCOOOMEHA | MEXaHHUKH,  JJIEKTPO- | XaHUKH, IEKTPOTEX- | HUKH, THJIPABIIUKH,
TEXHUKU, THIPABIUKH, | HUKU, TUAPABIHUKH, TEPMOJMHAMHKH M Te-
TEPMOJMHAMHUKH W Te- | TEPMOAMHAMHUKY U Te- | IUIOMAaccooOMeHa
mIoMaccooOMeHa I0MaccooOMeHa (b1.5.25-H.2)
(b1.5.25 -3.2) (b1.5.25-VY.2)

[1K-2 OOyyarommiics gomwkeH | OOyuatomuiicss — gon- | OOyvaromuiics — 10JI-
TOTOBHOCTB K y4a- | 3HaTh: METOJbI TEOPUH | )KEH YMETh. peIlaTh | )K€H BJIaJCTh. HaBBIKa-
CTHIO B IPOBEACHUHU | TU(depeHIINaTbHBIX muddepeHmaIbHbIe MU TIOCTPOEHHUSI Mare-
UCCIIeIOBaHMI pabo- | ypaBHEHHH JJIsi TPOBE- | ypaBHEHHS TIPU MPO- | MATUYECKUX  MOJeNeH
YHMX M TEXHOJIOTHYE- | JICHUS  WCCJICIOBAaHMU | BEJICHUU  HCCIICJOBA- | IPU TIPOBEICHUHM HC-
CKHUX IMIPOIECCOB Ma- | pabOYMX W TEXHOJOTH- | HU pabouuX W TEXHO- | CIeJI0BaHHNA pabounx U

IIMH YECKHX MPOIECCOB Ma- | JOTHYECKUX  MPOIEC- | TEXHOJIOTHUECKUX

[IMH COB MaIlIuH IPOIIECCOB MAIITHH
(b1.5.25 -3.3) (b1.5.25 - ¥.3) (b1.5.25 - H.3)

2. Mecto aucuunanHbl B ctpykrype OITOIT

JucuuruinHa «MaTemMaTuyeckuii aHaiu3 B arpOMHXXEHEPHM» OTHOCHUTCS K 0a30BOM ydacTH
bnoka 1 (b1.5.25) ocHoBHO# npodeccroHaibHON 00pa3oBaTeNbHON MporpaMMbl OakagaBpuaTa Mo
HanpasieHuto noArotoBku 35.03.06 Arpounxenepus, npoguib — TeXHUUECKUE CUCTEMBI B arpo-

ousHece.
Pa3gennbl

AUCHUIIJIMHBI

H MEKIUCHUIUVIMHAPHBIC

CBA3H

o0ecneYnBaOIIUMH

(mpeamecT-ByHOIIMMH) 1 00ecnieYnBaeMbIMU (MOCJIeIYIONMMH) THCHUIINHAMHA

HaunmenoBaHue o0ecneunBaromuXx (MpeamecTBYIONINX) U 00eCIeYMBaEMBIX DopMupyeMble KOMIETEHIIMU
(mocnenyromuX) TUCUUILTAH, TPAKTHK
Pazgen 1 | Pasgen 2 | Pasgen 3 | Pasznen 4
[pemmecTByIONIE TUCIUIUINHGI U TPAKTHKA
1. Maremaruka OIIK-2 OIIK-2 OIIK-2 OIIK-2
OIIK-4 OIIK-4 OIIK-4 OIIK-4
2. Xumust OIIK-2 OIIK-2 OIIK-2 OTIIK-2
3. TennoTexHuKa OTIIK-4 OIIK-4 OIIK-4 OIIK-4
IK-2 IK-2 IK-2 IK-2
4. VYueOHast IPaKTHKA 110 MOITYyYSHUIO HEPBUYHBIX IPOHECCHOHATBHBIX IK-2 IK-2 IK-2 IK-2
YMEHHH 1 HaBBIKOB, B TOM YHCJIe TIEPBUYHBIX YMEHHUI 1 HaBBIKOB
Hay4HO-HCCIIEJ0BATEIbCKOHN NEsITeNbHOCTH (B MACTEPCKUX)
[Toceayomye JUCUUIUIHHBI U TPAKTHKH
1. ComnpoTHBIeHHE MAaTEPHATIOB OIIK-4 OIIK-4 OIIK-4 OIIK-4
IK-2 IK-2 IK-2 IK-2
2. I'unpasnuka OIIK-4 OIIK-4 OIIK-4 OIIK-4
IK-2 IK-2 IK-2 IK-2
3. DICKTPOTEXHHUKA U IIEKTPOHHUKA OIIK-4 OIIK-4 OIIK-4 OIIK-4
4. OCHOBBI HayYHBIX IK-2 IK-2 IK-2 IIK-2
HCCIIEIOBAHUI
5. Teopust BepoATHOCTEH U MATEMATUYECKasi CTATUCTUKA OIIK-2 OIIK-2 OIIK-2 OIIK-2
6. Teopernueckas MexaHHKa OIIK-4 OIlK-4 OIlK-4 OIlK-4
IK-2 IK-2 IK-2 IK-2
7. JleTanu MaluH ¥ OCHOBBI KOHCTPYHUPOBAHUS OIIK-4 OIIK-4 OIIK-4 OIIK-4
IK-2 IK-2 IK-2 IK-2
8. Teopust MEXaHU3MOB U MaIllUH OIIK-4 OIIK-4 OIIK-4 OIIK-4
IK-2 IK-2 IK-2 IK-2
9. OKcIulyaTalys MallMHHO-TPAKTOPHOI'0 MapKa MK-2 MK-2 IK-2 IK-2
10. | Y6opouHble MaIIUHBI [K-2 IK-2 [K-2 [1K-2
11. | Hayuno-uccrnemoBaTesbckas pabora IK-2 IK-2 IK-2 IK-2

3. O0BbEM AMCUUIINHBI M BBl Y4e0HOI padoThl
O0bem AUCIUIUTHHBI cocTaBiisieT 7 3adeTHbix eaunauilpl (3ET), 252 akagemudeckux vaca (jia-
aee yacoB). JlucuumiuHa nuzydaeTcst BO 2 1 3 ceMecTpax.




3.1. Pacnipenesnienue o0beMa qMCHUIJIMHBI 110 BUIaM YU4eOHO# padoThI

Bun yueGHO#I paboThI

KonmuectBo yacos

KonTakTHas padora (Bcero) 30
B ToM uucne:
Jlexuuu (JI) 14
[Mpaktrueckue 3austus (I113) 16
JlaGoparopusie 3ansTus (JI3) —
CamocTtosiTesibHasi pagoTa ody4arommuxcsi (CP) 209
KoHTpoJn 13
Hroro 252
3.2. PacnipesiesieHre y4eOHOT0 BpeMeHH 0 pa3jiesiaM U TeMaM
B TOM YHCIIC
KOHTaKTHas pa- -
No Bcero GoTa =
oMl HaumenoBanwue paszena u TeMbI 4ACOB é*
J | JI3 | 113 P §
1 2 3 4 5 6 7 8
Paznen 1. luddepenimanbaoe 1 UHTErpambHOE UCHUCTICHUS
(GYHKIMY OTHOU MEPEMEHHOM
11 I[pr(bepeﬂunan?ﬂoe ucUucIeHue PyHKIUHN 0/1- 33 5 ) 2 o9 | X
HOH NepeMeHHON
1.2. | HeonpeneneHHblil HHTETpa 33 3 - 4 26 | x
1.3. | OnpeneneHHbIil HHTErpaj 24 3 - 2 19
Paznen 2. OyHKIIMU HECKOJIBKHUX ITEPEMEHHBIX
21 HuddepennnanbHoe ucurcieHne QyHKINU He- 28 5 ) 2 o | X
CKOJIBKHX IEPEMEHHBIX
2.2. | KpaTHble ¥ KpUBOJMHEWHBIE HHTEIPAJIbI 23 2 - 2 19
93 DneMeHTHI TeopuH (HYHKINN KOMIIEKCHOTO Tie- 15 i i i 15
PEMEHHOT0
Paznen 3. Teopus nuddepeHInabHBIX YpaBHEHUH
3.1. | JuddepeHunanptbie ypaBHEHUS 28 1 - 2 25
3.2. | Cuctemsl quddepeHraabHbIX ypaBHeHHN 15 - - - 15
Pasnen 4. Psaasl
4.1. | Yucnossie ¥ (PyHKIIMOHAIBHBIC PSLIBI 27 1 - 2 24
4.2. | TpuroHOMETpUYECKHE PSAIBI 13 - - - 13
KoHTpob 13 X X X x | 13
Hroro 252 14 - 16 209 | 13




4. CTpyKTYypa U coep:KaHue TUCHHIITUHBI
4.1. Copep:xaHue IUCUUIIMHBI
Paznen 1. luddepenunanbHoe U HHTErPAJIbHOE HCUMCICHUS] QYHKIMS OHOI NepeMeHHOMH

JAudpdpepennunaibHoe ucuucaeHne GyHKIUN 0OIHOM NTepeMeHHOoi

3agauu, NpUBOAAIIME K MOHATHUIO pou3BogHON. OnpeneneHue npousBoaHou. [lousatue ¢pyHk-
uuy, gudpdepeHuupyeMon B Touke, quddeperunan GyHKIUN U ero reomeTpuyeckuit cMoici. [Ipo-
U3BO/HAs (DYHKIMM, €€ CMBICI B pa3lM4HbIX 3ajadax. [Ipou3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuit. [lpaBuna HaxoxxaeHus: npou3BoAHoN U auddepenuunana. [IpousBonHas ciaoxHOW U 00-
patHoil ¢ynkuuu. MuBapuantHocts (opmbl nuddepennmana. [Ipumenenue auddepenumana k
npUOIMKEHHBIM BeIuUCIeHUAM. [luddepenunpoBanre QyHKINMA, 3aJaHHBIX HESBHO, IapaMeTpuye-
cku. Touku skcrpemyma ¢yHkimu. Teopema @epma. Teopemsl Posus, Jlarpanka, Komu, ux npu-
menenwne. [IpaBuno Jlomurans ans packpeitus Heomnpenenénnocteit. [IpousBoausie u auddepen-
[MaJibl BBICHIMX MOpAaKoB. HemHBapuanTHOCTE GOpMBI JU(HEpeHINaIOB BEICIIMX MOPAIKOB. Y C-
JIOBHSI MOHOTOHHOCTH (YHKIMH. DKCTpeMyMbl (yHKIUHU, HeoOXoaumoe ycioBue. JloctaTouHble
ycnoBus. OTbICKaHWE HauOOJbIIET0 U HAUMEHbIIEro 3HaYeHud QpyHkuuu, auddepenunpyemoit Ha
unTepBasie. MccienoBanue BBIMTYKIOCTH M BOTHYTOCTH rpaduka ¢(ynkuuu. Touku mneperuba.
Acumnrotsl rpaduka pynkiuu. IlonstTue 06 acuMnroTnyeckoMm pasznoxkeHu. OOmiast cxema uc-
cienoBaHus GYHKIUU U OCTPOEHUS rpaduka Mo XapakTepHbIM ToukaM. BekTop-QpyHKIus ckaisp-
Horo aprymeHTa. l'onorpad. Ilpenen u HenpepbiBHOCTh BeKTOp-(yHKIMU. JuddepeHuupoBanue
BEKTOP-(PYHKIIMH, MEXaHUYECKUNH U T€OMETPUUYECKUN CMBLI IPOU3BOAHON BeKTOp-QyHkumu. [Ipu-
J0XKeHus K MexaHuke. Juddepennuan 1yru KpuBoil 1 ero reomerpudeckuii cMmoici. CpenHss Kpu-
BHU3HA KPUBOHW M KPUBHU3HA B TOUKE. Pannyc v IeHTp KPUBU3HBI.

HeonpenesieHHbIii HHTErPaJI

[TepBoobOpaznasa. HeomnpeneneHHslii MHTETpall U ero cBoiicTBa. Mcmonp3oBaHue TaOIHIBI OC-
HOBHBIX UHTErpajoB. MeToabl MHTETPUPOBAHMS: UHTETPUPOBAHNE 3aMEHON IIEPEMEHHOU U I10 Yac-
TSIM, UHTETPUPOBAHNE PAIIMOHATBHBIX IPO0Ei, TPUTOHOMETPUYECKUE MTOJICTAHOBKU M METOJIBI «pa-
LMOHANM3alun» HHTErpanoB. [loHsATHe «Oepymmxcsa» U «HEOEepyIIUXCs» HHTErpajoB B 3JIEMEH-
TapHbBIX QYHKIUAX.

OmnpeneneHHbIH HHTErPaJl

3aa4yy, NpUBOASILIKE K IMOHATHIO ONpeAeNeHHOro uHTerpana. OnpeaeneHHblil HHTerpal, Kak
npenen uHTerpaabHoi cymmsbl. [ToHatue o0 uHTErpupyemoil ¢pyHkumu, GopMyIupoBKa TEOPEMBI
cyuiectBoBaHusl. [IpocTteiiue cBoiicTBa onpeaenéHHOro HHTErpana, Teopema o cpeaHeM. CpenHee
3HayeHue ¢yHkuuu. I[IponsBogHas OT ompeneraEHHOro MHTErpajga Mo BepxHeMmy mpenaeny. CBs3b
MEX]y OTpeNeI€HHBIM HHTErPaJIoM U mepBooOpasHoi ¢yHkuueil. @opmyna HeroTona-Jleiibnuna,
ee NMpPUMEHEHHE I BBIYMCICHHs ONpEAETIeHHbIX UHTErpajloB. Beruncienue onpeenéHHbIX UHTe-
rpajoB crocoOOM MOJCTAHOBKH M 1O YacTsM. HecoOcTBeHHbIE MHTErpajbl ¢ OECKOHEUHBIMU IIpe-
JielaMi U OT HEOTPAaHWYEHHBIX (YHKIMH, MX OCHOBHbIE CBOMCTBaA. ['eomMeTpuueckoe MpuioKeHne
OTIPeNIeIEHHOTO MHTETpajia: BBIYUCIEHHE IUIonIaneil Guryp, orpaHU4eHHBIX KPUBBIMH B JEKapTO-
BOM M MOJIAPHOM CHUCTEMax KOOPAUHAT, 00BEMOB TeJ MO IUIOIAASIM MONEPEYHbIX CEYEHUH U Tell
BpallleHus1, JUIMH Tyr KPUBBIX, IJIOLIAJEeH MOBEepXHOCTEW BpamieHus. IlpunoxkeHus uHTErpana k
pEIIeHHIO MPOCTEHIINX 3a7a4 MEXaHUKH U (PU3UKU.
Paznen 2. DyHKIIUN HECKOJIbKHUX MEPeMeHHbIX

JAundppepennnanbaoe ncunciaeHue GyHKIMHA HECKOJIBKHUX NePeMEeHHbIX

@OyHKIMU HECKONbKUX nepeMeHHbIX. Ob6nacth ompexaenenus. Ilpenen ¢ynkuuu. Henpepsis-
HocTb. HekoTopble nonsTus Tonosoruu. YactHele npousBoanbie. X reomeTprudeckuii cMbica (Ass
ciydas AByX mnepemeHHbIX). [lonHoe mpupamienue gyHkuuu. Teopema O MOJHOM HpPUPALCHHH.



[Monueiii quddepeniman, ero cBsi3b ¢ YaCTHBIMU NPOU3BOAHBIMU. [IpuMeHeHue monHoro audde-
peHIMana K NpuOIMKEHHBIM BBIYMCICHUSAM. VIHBapHaHTHOCTH (pOpMBI MOJTHOTO nuddepeHnunana.
YcnoBusi, mpu KOTOpbIX BhipakeHue P(x,y)dx + Q(x,y)dy sBasiercs nonueiM auddepeHimanom.
JudpdepenumpoBanne crnoxHoil (pynkunu. KacatenpHas mIIOCKOCTh M HOpMalb K MOBEPXHOCTH.
I'eomeTpuyeckuii cMbici mosiHOTO auddepenimana. YacTHbie pon3BoHbIC U MONHBIE AuddepeH-
IMajIbl BBICIIMX MOPSAKOB. Teopema O cMemIaHHBIX NMPOM3BOIHBIX ((opmymnupoBka). Dopmya
Teitnopa. HesBubie pynkuuu. Teopemsl cymectBoBanus. uddepeHunpoBanie HEIBHbIX (PYyHK-
A, DKcTpeMyMbl (PyHKIMU HECKOJIBKUX MepeMeHHbIX. HeoOxonumoe ycnoBue sxkcTpemyma. Jloc-
TATOYHbIC YCIIOBHS IKCTpeMyma. OTbhICKaHHE HAMOOJBIIMX M HAUMEHBIINX 3HAYCHUH (DYHKIIUU.
3amgaya 00paboTku HabmoaeHui. CkanspHoe nose. ['pagueHT GpyHKIMY 1 ero CBOWCTBA.

KpaTHble 1 KpUBOJIMHEHHbIE HHTEIPAJIbI

3ana4yu, NPUBOJAAILIUE K MOHITHIO KPaTHBIX MHTErpajioB. /[BOMHON U TpOMHOW MHTErpabl, UX
cBoricTBa. POpMyIUPOBKA TEOPEMBI O CYLIECTBOBAHUM BOMHOIO MHTErpajga. TeopeMa o cpeiHEM
3Ha4YE€HUM. BpIuncieHne KpaTHBIX HHTETPAJIOB IOBTOPHBIM UHTErpupoBaHueM. Ilepexos B 1BOMHOM
UHTErpaje K MOJSpHBIM KoopauHaTaM. ['eomerpuueckue M (GU3NUECKUE NPUIOKEHUS IBOWHOIO
MHTErpaa: BblYUCICHHE 00BbEMOB TeJl, IJIOMIAAEH U MacChl IUNIOCKUX (PUTyp, CTATUYECKUX MOMEH-
TOB, KOOPJUHAT IIEHTPA TSHDKECTH U MOMEHTOB MHEpLMHU IJIockux ¢uryp. Ilepexox B TpoiiHOM UH-
Terpajie K HWINHAPUYECKUM U chepruueckuM KoopauHaTaMm. ['eomerpuueckue U Qpuanveckue mnpu-
JIOKEHUsI TPOMHOIO MHTErpaja. BHIYUCIEHUE 00bEMOB M MACChl TEJN, CTATUYECKMX MOMEHTOB, KO-
OpJMHAT LIEHTpa TSHKECTH U MOMEHTOB HHEPLUHU TE.

3ana4yy, OIpUBOJALIME K MOHATHSIM KPHUBOJIMHEWHOro MHTerpana. OnpeneneHue KpHUBOIMHEH-
HBIX MHTErPaJIOB IIEPBOI0 U BTOPOTO pOJAA, UX CBOMCTBA, MpUMephl BeruucieHus. @opmyna ['puna.
VYcnoBusa HE3aBUCUMOCTH KPUBOJMHENHOIO MHTErpaja OT IIyTH MHTETPUPOBaHUs (IUIOCKUH CIly-
yaif). Haxoxnenue QyHKIMH IByX IEPEMEHHBIX 110 €€ MOJIHOMY Au(depeHnany.

JJieMeHThI TeOPUHU (PYHKIIMUA KOMILIEKCHOT0 IEPEeMEeHHOTI 0

OYHKIMM KOMIUIEKCHOTO TEepeMEHHOro. DieMeHTapHble aHanuTudeckue (ynkuuu. Judde-
peHuupyemoctb. Ycnous Komm-Pumana. MHTErpupoBanue 1o KOMIUIEKCHOMY apryMeHTry. Teo-
pema Komu. MaTerpanshas popmyna Komn.

Pa3gen 3. Teopusi nuddepeHnnaIbLHBIX YpaBHEHHI

JAudppepennuaibabie ypaBHEeHUs

dusnueckue 3anaun, npuBopsinMe K auddeperunansupiM ypaBHeHHsIM. Jnddepennmanbaeie
ypaBHeHMs nepBoro nopsjaka. [lonsrue o6 olmeM u yacTHOM pemieHUH. MHTerpanbHble KpUBBIE.
Havanbubie ycnoBusd. 3anadya Komu. Teopema cyiiecTBOBaHUS M €IMHCTBEHHOCTHU PELLIEHUS 3a7aun
Komm. OCHOBHBIE KIaCChl YPaBHEHMM, HHTEIPUPYEMBIX B KBaJpaTypax: ¢ pa3AesiolUMUCS nepe-
MEHHBIMH, OJTHOPOJIHbIC U JinHelHbIe. [loHaTHE 00 ocobom pemienun. [lone Hampasnenuit nudde-
peHLMANBbHOrO ypaBHeHUs. M3okmunbl. [Ipunokenus nuggdepeHnualbHbIX YpaBHEHUIH MepBOro
MopsiIka B Pa3IMYHBIX 00acTsx Hayku. AuddepeHnnanbapie ypaBHEHHS BBICIINX MOPSIIKOB. O0-
niee M yacTHoe pemenue. 3anadya Komm. [Tonstue o kpaeBbix 3amauvax 1 AuddepeHnmranbHbIX
ypaBHEHHIA. YpaBHEHHUs, JOMyCKaIOIINe MOHWKEeHNe mopsaaka. [Ipumepst npumenenus auddepen-
LUAJIbHBIX YpPaBHEHUH B Hayke U TexHHKe. JInHelHble nuddepeHnnanbaple ypaBHEHHS, OJHOPO/-
Hble U HeotHOpoaHbIe. [ToHsTHE 001ero pemenus. CBoiicTBa ux pemeHui. JIMHeHO HE3aBUCUMBIE
pemenust. CtpykTypa oOuiero peuieHus. JInHelHsle oqHOpOAHbIE AU(PepeHInaIbHble ypaBHEHHS
BTOPOTO TOPSJKA C TOCTOSHHBIMU KO3 QHUIHEHTaMH. XapaKTEPUCTHUECKOE ypaBHEHHE. 3amuch
00I11ero pelIeHns B 3aBUCMMOCTH OT KOPHEH XapaKTepuCcTHUeCKOoro ypaBHeHus. CTpyKTypa o011ero
peueHus JIMHEMHOr0 HEOJHOPOAHOTO YpaBHEHHA. TeopeMa 0 HAJIOXKEHUU PEIICHUNA. Y paBHEHUs C
IIPaBOM YacCThIO CIIELUAIbHOrO BUAA. [IpminoxkeHust Kk onucaHUIO JUHEWHBIX Mojened. Meron Ba-
pHanyy MPOU3BOJIBHBIX MOCTOSHHBIX. JIMHEHHbIe MuddepeHanbHble YpaBHEHHS C MOCTOSTHHBIMH
KO3 PHUIHEHTAMH BBICIINX MOPSIIKOB.



Cucrembl 1updepeHIHATBHBIX YPABHEHU T

Hopmainphas cucrema nudQepeHnnaabHbpIX YpaBHEHUH. ABTOHOMHBIE CHUCTEMBI. BekTopHas
3aMuch HOpMaIbHOH cucteMbl. ['eomerpuueckuii cMbicn pemienus. PazoBoe NPOCTPaHCTBO (ILIOC-
KOCTb), (hasoBast kpuBas. [IpunoxeHns B TMHAMHUKE CHCTEM MaTepUAIBHBIX TOUYEK, B TEOPUU aBTO-
MaTHUYECKOTO yIpaBieHus, B Ouosnoruu u 1.1. 3agaya Komwm u1st HopManbHO# cuctemsl auddepen-
HHAIBHBIX ypaBHEHUH. Teopema CylecTBOBaHUS U €IMHCTBEHHOCTH pereHus 3anadyn Komm. Me-
TOJI UCKJIFOUEHUS JJIsl pellieHUs] HOPMaJbHbIX cucTeM aAuddepeHunanbHpIX ypaBHeHHH. CHCTEMBI
JUHEHHBIX Au(QepeHInanbHbIX ypaBHEHUHM, CBOMCTBa pelieHuid. PemeHue cucteMm JIMHEWHBIX
muddepeHIManbHbIX YPaBHEHUH C MOCTOSIHHBIMHU KO3 PHUIIMEHTaMHU.

Pazgen 4. Paabl

Yuciaosble U PyHKUMOHAIBbHBIE PSAAbI

Uucnossie psiabl. CXoquMoCTh U cymMa psina. HeoOxoaumoe ycimoBue cxogumMocTH. JleicTBus
¢ psagaMu. PacxonuMocTh rapMOHNYECKOTro psiia. OCHOBHBIE CBOMCTBA CXOIAIIMXCS PSAAOB. Psaabl ¢
MOJIOKUTEIbHBIMU uieHaMu. [lpusnaku cpaBHenus, Jlamambepa, Komm. OO000ImIEHHBIN psii Kak
IIPUMEp TATIOHHOTO psia. 3Hakouepeayroumecs pspl. [lpusnak Jleiionuna. Ouenka octaTka psjaa.
AGcomoTHas U HeaOcomoTHas cxoauMocTh. DyHKIMOHANBHBIE psAabl. O0NacTh CXOAUMOCTH, Me-
Tobl ee onpeneneHus. Crenennsle paasl. Teopema AGens. MHTepBan U paguyc CXOJUMOCTH CTe-
neHHoro psaa. CpolicTBa cyMMbl crenieHHoro psaa. Pan Teinmopa u Maknopena. Paznoxenue
¢GyHKuMi B creneHHble psabl. [IpuMeHeHHe CTENeHHBIX PsIOB B MPUOIMKEHHBIX BBIYMCICHUAX:
BBIUHCIICHUE ONPEIeIEHHBIX HHTETPANIOB, peuieHne 1uddepeHanbHbIX ypaBHEHUH.

Tpuronomerpnyeckune psabl

Psansl @ypbe 1o TpuroHoMeTpuueckuM cucremam. Popmyisl Uit KodppuueHTos psa. Pas-
noxeHne (YHKIUKA B TpuroHoMeTpudeckue psabl Dypee. Psan @ypbe s 4ETHBIX M HEUYETHBIX
¢dbyukmuii. opMyIHpOBKAa JOCTATOYHBIX YCIOBHH CcXOAUMOCTH psnoB Dypee. Psag dypwre ans
GyHKIMU ¢ JIIOOBIM TEPHOAOM. YCIIOBHE TMOTOYEUHOW CXOIUMOCTH M CXOAMMOCTH «B CPEIHEM.
[Ipumenenune TpuroHomeTpudeckux panoB Dypbe B MpUOIMKEHHBIX BblUMcIeHUsx. [lonstue o
MPAaKTUYECKOM rapMOHNYEeCKOM aHanu3e. MHTerpan @ypee.

4.2. Conep:xxaHue JeKIUit

No Kox-Bo
HaunmenoBaunue JICKIIU N
/11 4acoB

3ama4y, IpUBOJALINE K IMOHATUIO IPOU3BOAHON. Onpenenenne nponu3Bo-
HOW ¢yHKuMU B Touke. OcHOBHbIE mpaBwia auddeperurpoBanus GpyHk-
nuid. [TpousBoanHas cioxHoOW GyHKIMU. [IpOn3BOIHBIE OCHOBHBIX 3JIEMEH-
TapHbIX (QyHKIMHA, Tabnua npou3BoIHBIX. [Ipon3BogHAST HESIBHOM U mapa-
METPUYECKH 3aJlaHHOM (yHKIMU. Teopema o HempephlBHOCTH TuddepeH-
mupyemoit pynkuuu. duddepennman Gynkmun. ['eomerprueckuii cMbIci.
Ces3b ¢ npousBojHoi. CBolicTBa nepBoro nuddepennuana. ['eomerpuue- 5
CKMM M MEXaHWYECKHMM CMBICI MPOU3BOJHOM. YpaBHEHHUS KacaTEIbHOU U
HOpMaJlli K IuIockod kpuBoil. IlpousBoguble n nuddepeHuansl BhICIINX
nopsiakoB. HemHBapranTHOCTE GopMBl 1 (HEepeHIInaNIOB BBICIIAX TTOPS/I-
KOB. MeXaHN4eCKUIl CMBICII IPOM3BOJHON BTOPOro nopsnaka. Bropas mpo-
M3BOJ/IHAS TIApAMETPUYECKU 3aaHHONW (QYyHKIMH U HesBHOH QyHKIuu. Oc-
HOBHbIE TeopeMbl TU(HEPEHIINATBHOIO UCUUCICHUS JeMCTBUTENBHON TTe-
PEMEHHOM U uX npuMeHeHue: teopembl Pepma, Posurs, Jlarpanxka, Komm.
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[MpaBuno Jlomurans. [Ipumenenne nudQepeHInaTbHOT0 UCYUCICHUS IS
uccieoBanus PyHKIUI U MOCTpOeHHs UX rpaduKoB. YCIOBHSI MOHOTOH-
HOCTH (PyHKIUH. DKCTpeMyMbl (YHKLIUH, HEOOXOIMMOE M JOCTaTOYHOE
YCIIOBHSI CYIIECTBOBaHMs dKCTpeMyMa. OThICKaHWE HAaWMEHBILETO W HaW-
Oonbliero 3HayeHUd ¢QyHKuuuU, TuddepeHupyeMoil Ha otpeske. Mccre-
JI0BaHME BBINMYKJIOCcTH PyHKuuu. Touku neperuda. Jlocrarounoe yciioBue
CYLIECTBOBaHMS TOUYKHU mepernda. Acumnrotsl rpaduka ¢pyHkuuu. OOmas
cXeMa uccieoBaHus QYHKIMH U IOCTpOeHus ee rpaduka. [lpumepsi.

[TepBooOpasnas ¢yukuus. HeompeneneHHbIE MHTErpajl U €ro CBOMCTBA.
Tabnuia uHTerpanoB. MeTtoasl MHTETPUPOBAHUS: HETOCPEICTBEHHOE WH-
TErPUPOBAHKE, METOJ 3aMEHBI IIEPEMEHHON B HEOIPEIEICHHOM HHTErpale
U MHTETPUpPOBAaHUE IO 4YacTAM. PasnojkeHue paluoHalbHBIX ApoOel Ha
npocreimme. MHTerpupoBanue pauuoHambHbIX (GyHKuuid. VHTErpHupoBa-
HUE UPPALMOHAIBHBIX QYHKIUI (CTENIEHHbIE U TPUTOHOMETPUYECKHE OJI-
CTaHOBKH), TPUTOHOMETPUYECKUX (PyHKIMI. YHUBepcaabHasi TPUTOHOMET-
pUYecKas IOJCTaHOBKAa. BBIpakeHMs, HEMHTErpUpPyEMBbIE B KBaJpaTypax.
3azauy, IpUBOJALIME K IIOHATHIO ONPEAEIIEHHOro nuTerpana. Onpenenex-
HbIl wmHTerpayl. Teopema CylIeCTBOBaHUS OIPEAEICHHOIO HWHTErpaa.
CaoiicTBa ompenenaeHHoro uHrerpana. [IpousBonHas uHTErpana mo Bepx-
HeMy niepeMeHHoMy npeaeny. @opmyna Hetorona-Jleitbuuna. Uuterpupo-
BaHHUE 10 YacTsAM M 3aMEHA IIEPEMEHHOU B OIpeneIeHHOM uHTerpane. On-
peneneHHbId UHTErpajl OT HEYETHOW M 4YeTHOW (YHKIMHM MO0 CHUMMETPHY-
HOMY IpOMeXyTKy. HecoOCTBeHHbIE MHTETrpalibl ¢ OECKOHEUHBIMH Tpejie-
JTaMU MHTETPUPOBAHUS U OT HEOTpaHMUEHHBIX QyHKUMA. [Ipunoxenue omn-
PENeIeHHOr0 MHTEerpajia K peleHUI0 TeOMETPUUYECKUX U (PU3NYECKUX 3a-
Jla4: BBIYMCIIEHUE TUIOIMIAIU TUIOCKON (UIypbl, IJTUHBI JYyTH KPUBOM (ILI0-
maaei miockux Gpuryp, JUIMHBL yTH, IUIOIAAN TOBEPXHOCTH, 00beMa Tea
BpallleHus, paboThl, JaBJICHUs, CTATUCTUYECKMX MOMEHTOB, LIEHTPA TSKE-
CTH IUIOCKOH (PHUTYpBI).

OyHKIMH JIBYX JAEUCTBUTENBHBIX NMEPEMEHHBIX, CIOCOOBI HX 3afanus. O0-
JacTh omnpenenenus. JIMHUM ypoBHS QyHKIMM ABYX NEpeMEHHbIX. YacTHbIE
IIPOU3BOJHBIE INEPBOTO MOPSAAKA, UX TE€OMETPUYECKHM cMbICH. [losHbIi
muddepeHnman, ero cBs3b ¢ YaCTHBIMU MPOU3BOIHBIMU. VIHBapUaHTHOCTD
¢dopmbl nonHOTO AuPdepenunana. [IpubnmxkeHHble BHIYUCIEHUS C TIOMO-
mpio nepBoro auddepennnana. I[IpousBonnsie u nuddepeHuansl Boic-
X nopsakoB. TeopemMa O CMeMIaHHBIX Npou3BOoAHBIX. KacarenbHas
IUIOCKOCTh ¥ HOPMAJb K MOBEPXHOCTU. DKCTPEMYMBbI (PYHKIUH ABYX Hepe-
MeHHbBIX. HeoOxoaumoe yciaoBue skcTpemyma. JlocTaTouHOE yCIOBHE IKC-
Tpemyma. OTbICKaHHE HAUMEHBIINX M HAaUOOJIBIINX 3HAUYCHUH (QYHKIHMH.

3anaum, IpUBOJAIINE K MOHATHUIO AU depeHnnanbHbix ypaBHeHuid (JY).
Iopsnox 1Y, pemenune /1Y nepBoro nopsaka. HauanbHble ycnoBusi, o0-
niee perieHue, yacTHoe peuienue. 3aaada Komm. Teopema cymectBoBanus
U eIMHCTBEHHOCTH pemieHus 3aaaun Komm. Y |-ro mopsinka ¢ pasne-
JaromuMucs nepemeHabiMi. OgHopoassie J1.Y. nepBoro nopsiaka. JInnen-
Hble J[.Y. nepsBoro nopsanka. Ypasaenue 5. bepnyiuu. I1ose HanpaBieHui.
Mzoxmuasel. 1Y BTOporo nopsiaka. HavanbHble yciioBusi, 00IIee penieHue,
yactHoe pemenue. 3agaya Kommu. Auddepenunansubie ypaBHEHUsT BTOPO-
IO MOpsiiKa, JOMYCKAKIUE MOHKEHNE NopsiiKka. JINHEHHbIE 0THOPOAHBIE

10
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middepenunansubie ypaBHenus (JIOAY) Broporo nopsaka. Jluneiino He-
3aBUCHMbIE U 3aBUCHMBIE petieHus. Onpenenutens BpoHckoro, ero cBoi-
crBa. Teopema o crpykrype obmero pemenus JIOAY. Obuee perienue
JIOAY c¢ noctosHHbIMH KodQdunueHtamu. JIuHeilHble HEOIHOPOAHbIE
middepenumansubie ypasHenus (JIHAY) Broporo nmopsiika ¢ mocTOSHHBI-
Mu ko3¢ unuentamu. Teopema o CTpyKType obmiero pemenus. Metoy Ba-
pUaly TPOM3BOJIBHBIX IOCTOSHHBIX. OTBICKAHUE YAaCTHOTO pELICHUS
JIHAY co cneunuanbHbIM BUAOM IPaBOMl 4dacTH. TeopeMa O HAIOKEHHHU
peLIcHUN.

3agaun, MPUBOAIINE K MOHATHIO JIBOWHOTO HHTErpaia. J[BOWHOW HWHTE-
rpai, ero onpezaeinenue. CBONCTBa, TEOpEMA O CPEIHEM 3HAUEHUU. Borunc-
JICHWE BOMHOTO mHTerpana. [lpunoxenus asoriHoro uHrterpaia. [lonstue
TpoWHOro uHTerpana. [IpunoxeHus TpoHHOro MHTErpaiga. 3ajxada O Bbl-
YHCJIEHUU paboThl nepeMeHHoN cuiibl. OnpesesieHne KpUBOJIMHEHHOIO HH-
Terpaia no koopauHaram. ColicTBa, BbruuciaeHue. @opmyna I'puna. Ye-
JIOBUSI HE3aBUCHUMOCTH KPUBOJIMHEHHOTO MHTErpajga IO IIyTH UHTErPHUPO-
Banusl. [Ipunoxenus kpusoauHerHoro unrerpana |l poxa.

UYucnoBsle psaapl, cyMMa psifa, CXOAUMOCTh U pacxogumocts. Heobxonu-
Mble ycClIOBHs cxogumocTu. Pan upuxie. I'apmonudeckuii psan. Pan reo-
MeTpuueckoil nporpeccuu. CBOWCTBa CXOASIIMXCS PsOB. Psaabl ¢ mono-
KHUTEIbHBIMU wieHamu. [Ipu3Haku cpaBHeHus psanos. [Ipusnak JlamamGe-
pa. Unrerpansubiii npusHak Komm. 3Hakouepenytouuecs psaasl. [pusnax
Jleiionuna. A6contoTHasi, yciaoBHas cxoauMocTb. CteneHHble psabl. Teo-
pema AGens. HTepBan u paanyc cXoIMMOCTH cTeneHHoro psaa. CBoicTBa
CYMMBI CTETIEHHOTO psiJia: HeMPEephIBHOCTD, OWIeHHOe auddepeHunpona-
Hue u uHTerpuposanue. Psaasl Teinmopa u Makiopena. Pasnoxenune sie-
MeHTapHbIX QyHKUUH B psan Teinopa u B psa Maknopena. [Ipunoxxenue
CTENIEHHBIX PSAZOB K MPHUOIMKEHHBIM BBIUHUCIECHUSAM: perieHue auddepeH-
LMAJIbHBIX YPABHEHUH, BBIUUCICHUE HHTEIPAJIOB.

Hrtoro

14

4.3. Coaep:xanue JIaOOpaTOPHBIX 3aHATHI

JlaboparopHble 3aHATHS HE PEAYCMOTPEHBI yUeOHBIM TIIAHOM.

4.4. Coaepxxanue NPaKTHYECKUX 3aHATHIA

HanmeHnoBaHME NPaKTUYECKUX 3aHATHN

KomnuectBo
4acoB

Juddepennmanproe ncuucnenne GyHKIUNA OAHON TEPEMEHHON

HeonpeneneHHbI HHTETpa

OnpeneneHHbld UHTErpall

Jnddepennmanpapie ncuuciaeHns QYHKIIMA HECKOIBKUX TIEPEMEHHBIX

Juddepenumanbabie ypaBHEHUS

NININIAIN

11
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7. | YucnoBsle 1 (QyHKIIMOHAIBHBIC PSJIbI 2
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4.5. Buabl U cofiep:KaHue caMOCTOSITEIbHOI padoThl 00y4aromuxcst

4.5.1. Buasl caMOCTOSITENBHON pabOThI 00YYaIOINXCS

Bue camocTosITenibHOM paboThI 00YIaIOIIUXCSI Komectso
4acoB
[ToaroToBka K MpakTUYECKUM 3aHATUAM 16
Brinonnene KOHTPOIBHON pabOTHI 91
CaMmocTosiTebHOE U3yUYeHUE OTIEIIbHBIX TEM U BOIIPOCOB 98
[ToaroToBka k 3ayety 4
Hroro 209
4.5.2. ConepxaHre caMOCTOSATEIBHON pabOThI 00YYaIOIIIXCS
Ne Koi-Bo
W HaumeHnoBaHue TeM U BOIIPOCOB 4acoB
HuddepenunpoBanue cloxHbIX QyHKUINN, a Takke QyHKUNN 3aJaHHBIX HESIBHO
1 u napamerpuuecku. [Ipumenenne nuddepennnana Kk TpuOIHKEHHBIM BBIYHCIIE- 20
' HusM. [lpumenenune nuddepeHIaTbHOr0 MWCUUCICHUS AJIs  HCCIEeI0BaHUS
(YHKIMHA ¥ TOCTPOEHUS X rPpaUKOB.
BexTop-pynkuus ckanspaoro aprymenta. ['ogorpad. Ilpeaen u HenpepbIBHOCTh
BekTop-pyHkuuu. uddepenunpoanue BeKTOp-QYHKLIUHU, T€OMETPUUECKUN U
2. TE€OMETPUYECKUN CMBUI TIPOM3BOIHONW BeKTOp-QyHKIuU. [IpumokeHust k mexa- | 9
nHuke. Jluddepenunan nyru KpuBoM M ero reomerpuueckuil cmbici. CpenHss
KpUBHU3HA KPUBOW M KPUBH3HA B TOUKE. Pailyc v IEHTP KPUBU3HEL.
3. MeToapl MHTETPUPOBAHUSI HEONPEIEIEHHOTO HHTErpaa. 26
Boruncnenue onpenenéHHblx uHTErpaigoB. HecoOcTBeHHbIE HHTErpaibl ¢ OECKO-
4 HEYHBIMU TpeJelaMi U OT HeorpaHuueHHbIX (yHKuui. lpunoxenus ompene- 19
' JICHHOTO MHTErpaja K peuIeHHIO 3a/lad FeOMeTpUH, MeXaHUKU U ¢usuku. [lpu-
OJIM>KEHHBIE METO/IbI BHIUMCIICHUS ONIPE/Ie/ICHHBIX HHTETPAJIOB.
JudbdepennmpoBanue GpyHkImu AByX nepemeHHbIX. [Tomapi quddepenmnmarn.
[Tpumenenne noaHoro audpdepennunana K npuoImKkEHHBIM BerurcaeHusM. Kaca-
S. TeJIbHAs MIIOCKOCTh X HOPMAJIb K MOBEPXHOCTH. DKCTPEMYMbI (PYHKIIUU HE- 18
CKOJIBKUX MepeMeHHbIX. OThICKaHHe HanOOIBIINX U HANMEHBIINX 3HAYCHUN
(hyHKIHH.
Ckansapnoe nosist. IloBepxHocTu v muHUM ypoBHs. [Ipon3BoaHas no Hanpasiie-
6. HUto. ['paanenT GpyHKuM 1 ero cBoiicTBa. CBsA3b IpaJiM€HTa C HOBEPXHOCTAMU U 6
JIMHUSMH YPOBHSI.
@DyHKIUU KOMIUIEKCHOTO MIEPEMEHHOr0. DJIeMEHTapHbIC aHATUTHYECKHE (PYHK-
7. uun. uddepenunpyemocts. ¥Ycnosus Komm-Pumana. MaTerpupoBanue mo 15
KomIiekcHoMy apryMmenTy. Teopema Komm. MuaTterpanshas ¢popmyna Komu.
5 OCHOBHBIE KJIacChl YpaBHEHUH, MHTEIPUPYEMBIX B KBaJApaTypax: C pa3fielsio- 24
' IIMMUCS TIEPEMEHHBIMU, OJHOPOAHbIE U JuHelHble. [uddepennnanbuple ypas-
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Ne Kou-Bo
HaumeHnoBanue TeM 1 BOIPOCOB
I/ 4acoB

HEHUS, JOIMYyCKAIoIUe MOHIKEHUE Mopsnka. JInHelHbie ogHOponHbIe Audde-
peHIMAIbHBIC ypaBHCHHS. JIMHEWHbIC HEOMHOpOoAHbIe audQepeHnatbHbIe
YpaBHEHUS C PABOM YACThIO CIIELMAIBHOTO BUAa. MeTo1 BapHali Mpou3BOIIb-
HBIX IIOCTOSHHBIX.

Pemenust HopMalIbHBIX CHCTEM IU(QepeHINaIbHbIX YPaBHEHUH METOJ0M HC-
KJIIOUEHHS.

15

Brruncnenue ABOWHBIX M TPOMHBIX HHTErpajioB. ['eomerpuueckue u puznveckue
IIPUJIOKEHUS IBOWHOTO M TPOMHOIO MHTErpanoB. KpuBoIMHENHBIE U IOBEPXHO-
CTHbIe MHTerpaibl. HaxoxxaeHne (QyHKIUU BYX NEPEMEHHBIX MO €€ MOJHOMY

nuddepernmanry

10. 19

YucnoBble U (YHKIMOHATIBHBIE psfbl. [[puMEeHEeHnEe CTENEHHBIX PSIOB B IMPH-
11. OJIMDKCHHBIX BBIYHMCIICHUSIX: BBIYMCICHHUE 3HAYeHWUW (YHKIUH, ompenenéHHbIX | 23
MHTETPaJIoB, penieHue 1updepeHnaaIbHbIX YpaBHEHHH.

Psanpl @ypre 1o Tpuronomerpuyeckum cucremam. @opmyisl i ko3pduueH-
TOB psana. Paznoxenue gpyHkuii B Tpuronomerpuueckue psasl @ypoe. Psan Dy-
pbe Ul YETHBIX M HEYETHBIX (QyHKUUH. DOPMYIMPOBKA TOCTATOYHBIX YCIOBHH
12. cxonumoctu psanoB Dypee. Pag @ypoe mia pyHKImu ¢ m00bIM nepuogoM. Ye- | 15
JIOBHE MOTOYEYHON CXOJUMOCTH U CXOIUMOCTH «B cpeaHem». [Ipumenenue tpu-
FOHOMETpUYeCKUX psAnoB Dypbe B NMPUOIMKEHHBIX BblUMCIEHUsAX. [loHATHEe O
IIPAKTUYECKOM IrapMOHHMYECKOM aHanuse. Murerpan @ypse.

Hroro 209

5. Y4eOHO-MeTOaHYECKOE O0ecTieYeHre CAaMOCTOATe/ILHON padoThl 00yyaommuXxcs
o AMCHUIIJIMHE

YyeOHo-MeToanueckue pa3padotku umerotes B Hayunoit oubnuoreke @I'BOY  BO  HOxHo-
VYpanscknii ['AY:

1. Tumomoit pacuer mo Teme «Juddepennmanbaoe ucuucienue (GpyHKIUA OJHOU NEHUCTBU-
TEJTHLHON TIEPEMEHHOW M €T0 MPHIOKEHHUSD» JUIsI CAMOCTOATEIbHON pabOThl CTY/IEHTOB [ DJIEKTPOH-
HBIN pecypc]: [ caMOCTOATENIbHONW paboThl CTYJEHTOB OYHBIX (akyibTeToB] / cocT.: C.B. baxke-
HoBa, 1.C. Crabynut, M.B. ®ununnosa; FOxHo-Ypansckuii 'AY, UHCTUTYT arpouHkeHepUuu. —
YensOMHCK: OxHO-Ypanbckuii Ay, 2017.-70 c. — Pexum JOCTyTaA:
http://192.168.0.1:8080/localdocs/vmat/29.pdf

2. Tumnossle pacueTsl o Teme «MHTerpagbHOe UcUHcaeHne PyHKIIUN OJTHON JIeHCTBUTEIBHOM
MIEPEMEHHON» JIJIS1 CAaMOCTOSTENIbHON pabOThl CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METO. yKa3aHUs
/ coct.: O.E. Axkymuu, M.H. Apxunosa; FOxHo-Ypanbckuit 'AY, UHCTUTYT arpoMHXEHEPUH. —
YensOMHCK: OxHO-Ypansckuii I'AY, 2016. - 82 c. — Pexxnm JOCTyTIa:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

3. Tumossle pacdersl Mo Teme «lnddepeHnnanbapie ypaBHEHHS» UII CaMOCTOSITEIBHOM pa-
O0TBI CTYy/IEHTOB [DIEKTPOHHBIN pecypc]: meToanyeckue ykazanus / coct. I'.A. Jlapuonosa; FOx-
Ho-Ypanbckuit I'AY, UnctutyT arpounkenepun. — Yensounck: FOxuo-Ypansckuit AY, 2015. —
55 ¢. — Pexxum pgoctyma: http://192.168.0.1:8080/localdocs/vmat/23.pdf

4. Tunossle pacueTsl o TeMe «DyHKIUU IBYX MEPEMEHHBIX» Ul CAMOCTOSATEIbHON paboThI
CTYJEHTOB [DJEKTPOHHBIA pecypc]: [ MHKEHEPHO-TEXHUYECKUX, IKOHOMUYECKUX, TIE1aroruye-
CKUX HaIlpaBJICHHU OakanaBpuaTa u crienuanurera] / coct.: I.A. Jlapuonosa [u ap.]; UTAA. — 2-¢
u3J, nepepad. — UensOuHCK: Ul'AA, 2013.-74 c. — Pexxum JOCTYyTIA:
http://192.168.0.1:8080/localdocs/vmat/24.pdf

5. TumnoBsle pacueTsl MO TeMe «PaabpD» U1 caMOCTOSATENbHONW pabOThl CTYAEHTOB [DIEKTPOH-
HBIA pecypc]: Meroauueckue ykaszanusi / coct.: O.E. Axymuu, M.B. Bynrakosa, C.A. Ckpunka;
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UTI'AA.—-2-e wu3n., mnepepab.—Yensbunck: UYIAA, 2014.—70 c.—Pexum jgocryna:
http://192.168.0.1:8080/localdocs/vmat/20.pdf

6. Meronuueckne yka3aHUS U KOHTPOJIbHBIC 33/JaHUS 110 MAaTEeMAaTHKE:IJIi CaMOCTOSITEIbHOM
paboThI CTYZEHTOB 3a04HON (opmbl 00yueHus. Y. 1. Maremaruka. MaTemMaTudeckuil aHanus3 B ar-
poumxkenepun [DnektponHbid pecypc] / coct.: O. E. Axynuu [u np.] ; FOxuO-Ypansckuit [AY,
Wuctutyt arpounxkenepun .— YenssOunck: FOxuo-Ypansckuit 'AY, 2017 .— 184 ¢ Y. 1. Mare-

MaTHKa. MaremaTiueckuii ananus B arpourkenepun .— 2017 .— 184 c¢. — Pexxum nocrymna:
http://192.168.0.1:8080/localdocs/vmat/31.pdf

6. @OH/ O1LIEHOYHBIX CPEACTB /sl IPOBeIeHUsI MPOMEKYTOUHOI aTTecTAlNU
00y4arouuXcH Mo JUCHHUILVIHHE

Jlist ycTaHOBJIEHHS COOTBETCTBHS YPOBHS MOATOTOBKHM oOyudaromuxcs tpedoBanusm OI'OC
BO, pazpaboran ¢oHI OLIEHOYHBIX CPEIICTB I TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH W TIPOBEICHHMS
MIPOMEXYTOYHON aTTeCTallud OOydYarommxcs mo AucuurinHe. MDoHA OLIEHOUYHBIX CPEACTB Mpen-
crasineH B [Ipunoxxenun Ne 1.

7. OcHOBHasI M JONOJIHUTE/IbLHASA y4eOHAasl TUTePaTypa, He00X0AUMas JIsl OCBOCHHS
AUCHHUIIMHBI

OcHoBHasl ¥ AONOJIHUTENbHAs yueOHas tuTeparypa uMmeercs B HayuHoii Oubinorexe u sniex-
TPOHHOH HH(pOopMaOHHO-00pa3zoBaTensHOl cpeae PI'BOY BO OxHo-Ypanbckuii [AY.

OcHoBHas JIuTepaTypa

1. bepman I'.H. COopHuK 3a/1a4 0 KypCcy MaTeMaTUYeCKOro aHajiu3a. [DJIEeKTPOHHBIH pe-
cypc] — Onexrpon. naH. — CI16: Jlanb, 2017. — 492 c. — Pexum gocryma:
http://e.lanbook.com/book/89934

2. bepmant A.®. KpaTkuii Kypc MaTeMaTHYECKOTO aHaau3a. [ DIeKTpoHHBIH pecypc] / A.D.
bepmant, U.I'. ApamanoBuu. — DnektpoH. aaH. — CII6: Jlans, 2010. — 736 c. —Pexxum nocryma:
http://e.lanbook.com/book/2660

3. Bmoun A.IO. Bricmiast marematuka. CTaHaapTHBIE 3a7]a9id C OCHOBaAMH TEOpUU. [DIek-
TpoHHbIN pecypc] / A.1O. BaosuHn, JI.B. Muxanesa, B.M. Myxuna. — 3nextpos. nan. — CI16: Jlans,
2009. — 192 ¢. — Pesxum poctymna: http://e.lanbook.com/book/45

4. 3amnopoxer I'.11. PykoBoJcTBO K pelieHuo 3a/1a4 0 MaTeMaTHIYeCKOMY aHaIu3y. [Dek-
TPOHHBIN pecypc]| — DnekTpoH. naH. — CI16: Jlans, 2010. — 464 ¢. — Pexxum nocryma:
http://e.lanbook.com/book/149

5. Harancon WN.II. Kpatkuit kypc BeICIIEH MaTeMaTHKU. [DIEKTPOHHBIN pecypc] — Diek-
tpoH. gaH. — CII6: Jlaus, 2009. — 736 c. — Pexxum goctyna: http://e.lanbook.com/book/283

6. [unmayes B.C. Havana BeIcmield MareMaTWKH. [DIEKTPOHHBIN pecypc]| — DIEKTPOH.
nan. — CII6: Jlans, 2013. — 384 ¢. — Pesxxum moctyna: http://e.lanbook.com/book/5713

JlonoJIHUTeIbHAS JIUTepaTypa

1. Boosur A.}O. CripaBoyHUK M0 MaTeMaTHKe i OakamaBpoB. [DIEKTpOHHBIN pecypc] /
A.1O. Bnosun, H.JI. Boponmoga, JI.A. 3onkuna, B.M. Myxuna. — OnektpoH. mas. — CI16: Jlans,
2014. — 80 c. — Pexxum mocryma: http://e.lanbook.com/book/51722

2. Kapacesa P.b. Psanpl. [Onexkrponnslii pecypc] — Onekrpon. naH. — CII0: Jlans, 2016. —
144 c. — Pexxum noctymna: http://e.lanbook.com/book/72981

3. Kaprames A.Il. Matemartnueckuil ananu3s. [OnextpoHHslit pecypc] / A.Il. Kaprames,
B.JI. PoxxnectBenckuii. — Onexktpon. nad. — CI16:  Jlams, 2007.—-448 c.—Pexum nocryna:
http://e.lanbook.com/book/178
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4. Mapon U.A. [ludpdepenunanbHoe U MHTETPAIbHOE UCUUCIIEHUE B MpUMEpax U 3ajadax.
@OyHKIUN OJHOW NepeMEeHHOW. [DneKTpoHHBIH pecypc]| — OnexkTpoH. naH. — CII6: Jlanb, 2008. —
400 c. — Pexxum octyma: http://e.lanbook.com/book/254

5. Munocues B.b. (mox pen.) Kypc maremaTuku ajsi TEXHUUECKUX BBICIINX YUEOHBIX 3aBe-
nenuil. Yacte 1. Ananutudeckas reometpus. [Ipenenst u psasl. @yHkuuu u npousBoHble. JInHe-
Has U BEKTOpHas airedpa [DneKkTpoHHBIN pecypc]: yuebHoe nocodue / B.b. Munocues (non pen.),
E.A. Tlymkaps (nox pen.), B.I'. 3yokoB [u ap.]. — CII6: Jlans, 2013. — 543 c. — Pexum nmocrymna:
http://e.lanbook.com/books/element.php?pll_id=30424.

6. Munocues B.b. (mox pen.) Kypc mareMaTHKH /17151 TEXHUYECKUX BBICIINX YYeOHBIX 3aBe-
nenuil. Yactp 2. @yHKIMN HECKOJIBKUX NEpeMEHHbIX. VHTerpaspHOe McuucieHue. Teopus moss.
[DnexTpoHHbI pecypc]: yuedHoe nocodue / B.b. Munocues (non pex.), E.A. Ilymxkaps, B.A. Jls-
xoBckuil, A.M. Maptbinenko. — OnekTpoH. nas. — CI16: Jlanp, 2013. —432 c. — Pexum nocrymna:
http://e.lanbook.com/book/30425

7. Munocues B.b. (mox pen.) Kypc mareMaTHKH 17151 TEXHUUECKUX BBICIINX Y4eOHBIX 3aBe-
nenuit. Yacts 3. luddepeHunanbable ypaBHEHUs. Y paBHEHUsI MaTeMaTuyeckol ¢pusuku. Teopus
ONTUMM3AIMU. [DIeKTpoHHBI pecypc]: yueOnoe mnocobue / B.b. MunocueB (mox pen.),
E.A. [lymxaps, H.A. bepkoB, B.I'. 3yOkoB. — Dnekrpon. nan.— CII6: Jlawp, 2013.-528 c.—
Pexxum noctyna: http://e.lanbook.com/book/30426

[Hepuoanyeckue M31aHuA:
«Hayka u xu3nb», « Texnuka — monoaexmn», «KBanm.

8. Pecypchl mHGOPMALMOHHO-TEJIeKOMMYHUKANMOHHOM ceTn « UHTEpHETY,
He00X0AuMBbIe VISl OCBOCHUS] TUCHHUILIMHBI

1. EnnHOE OKHO JIOCTYyTIa K y4eOHO-METOIMIECKUM paspadboTkam https://toypray.pd
2. OBC «JIauw» http://e.lanbook.com/
3. Yuusepcuretckas oudanoreka ONLINEhttp://biblioclub.ru

9. MeToauyeckue yKazaHus J1JIsl 00yUAIOIIUXCS 10 OCBOEHHIO TUCITHNIMHBI

VYyebHo-MeToanueckue pa3padboTku uMmeroTest B HayuHoit 0OubGnuoTeke U 3JeKTPOHHOM HH-
dhopmarmonHo-odpazoBatenbHOl cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:

TunoBoit pacuer mo Teme «JIuddepenmanpHoe ucuncieHne QyHKIUNA OJTHON JEHCTBH-
TENbHON MEPEeMEHHOW U €ro MPUJIOKEHUsD Ui CaMOCTOSITENIbHOM paboThl CTYACHTOB
1.1. [DOnexkTpoHHBIN pecypc]: [ caMOCTOSITEIBHONW PaOOTHI CTYICHTOB OYHBIX (haKyJIbTETOR|
/ coct.: C.B. Baxkenopa, 1M.C. Crabynur, M.B. ®ununnosa; HOxuo-Ypanbckuii 'AY,
HNucturyt arpommkenepuu. — Yensounck: HOxno-Ypanbckuit 'AY, 2017.—70 c.—
Pesxxum nmoctyna: http://192.168.0.1:8080/localdocs/vmat/29.pdf
Tunoseie pacuersl o Teme «MHTerpanbHoe HUcuucieHne QyHKIUU OJHOU AeHCTBUTEIb-
1.2. HOW MEpeMEHHOW» I CAMOCTOSATEILHOM padOThl CTYACHTOB [DJICKTPOHHBIM pecypc]:
MetoA. ykazanus / cocT.: O.E. Axynuu, M.H. Apxunosa; FOxno-Ypansckuit 'AY, Un-
CTUTYT arpounxeHepun. — Yensounck: FOxno-Ypansckuit 'AY, 2016. — 82 c. — Pexum
noctyma: http://192.168.0.1:8080/localdocs/vmat/28.pdf
TunoBbie pacdeTsl 10 TeMe «DYyHKINU IBYX TMEPEMEHHBIX» ISl CAMOCTOSITEIIBHON pabo-
ThI CTYJIGHTOB [DIEKTPOHHBIN pecypc]: [As HHKEHEPHO-TEXHUIECKUX, IKOHOMUIECKHX,
1.3. memaroruveckux HampaBlieHWH OakanmaBpuara u cnernmanuteTa] / coct.: I.A. JlapuoHoBa
[u gp.]; UTAA. — 2-e u3g, nepepad. — Uensabunck: UI'AA, 2013. — 74 c. — Pexxum gocty-
na: http://192.168.0.1:8080/localdocs/vmat/24.pdf
OyHKIMM HECKOJbKUX TMepeMeHHbIX. KpaTHble W KpUBOJIMHEWHBIE HWHTErpaibl [DJek-
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1.4.

1.5.

1.6.

1.7.

1.8.

TPOHHBIM pecypc|: MeToA. yKa3aHus [[Ji1 HWHKEHEPHO-TEXHUYECKHX, YKOHOMUYECKHX,
MeJarornyeckux HarpaBieHul OakanaBpuaTa u cneruanurera) / coct.: P.M. MupoHoga,
C.A. Ckpurnika; UI'AA. — 2-e uzn., nepepad. — Yensounack: UT'AA, 2013. — 45 ¢. — Pexum
noctyna: http://192.168.0.1:8080/localdocs/vmat/19.pdf

TumoBsie pacyersl mo Teme «lnddepeHnnanbapie ypaBHEHHUS» Ui CAMOCTOSTEIBHOM
paboThl CTYNEHTOB [DIEKTPOHHBIN pecypc|: Meroanueckue ykazanus / coct. I.A. Jla-
puonoBa; HOxno-Ypanbckuit ['AY, Unctutyt arpounkenepuu. — Yensounck: HOxHO-
Ypansckuit I'AY, 2015.-55 c. — Pexxum JIOCTyIa:
http://192.168.0.1:8080/localdocs/vmat/23.pdf

Huddepennnanbabie ypaBHEHUS B MPUKIATHBIX 3a/1a4axX [DIeKTpOHHBINA pecypc]: MeTo-
nudeckue ykaszanus / coct.: O.E. Axkynuy, C.A. Ckpunka, U.C. Ctabynut; Yensounckas
rocy/apCcTBEHHAs arpoMHKeHepHast akagemus. — Yemsiounck, 2015. — 81 c. — Pexum goc-
tyna: http://192.168.0.1:8080/localdocs/vmat/14.pdf

Tumnossle pacuersl o Teme «PsaapDy A8 CaMOCTOSTEIbHOM pabOThl CTYAEHTOB [Jiek-
TPOHHBIN pecypc]: MeTonuyeckue ykazanus / coct.: O.E. Akynuu, M.B. bynrakosa, C.A.
Ckpurnika; UI'AA. — 2-e uzn., nepepab. — Uensbunck: UI'AA, 2014. — 70 c. — Pexxum goc-
tymna: http://192.168.0.1:8080/localdocs/vmat/20.pdf

Metoanyeckue yKka3aHusl U KOHTPOJIbHbIE 3a/1aHUs 10 MaTEMaTUKE: ISl CAMOCTOATEIbHOM
paboThl CTyaeHTOB 3a04HOM ¢opmbl oOydenus. Y. 1. Maremaruka. Maremarnueckuit
aHalM3 B arpouHkeHepuu [DnekTpoHHbld pecypc]| / coct.: O. E. Akynuu [u ap.] ; FOx-
Ho-Ypanbckuit 'AY, Unctutyt arpounkeHepun .— Yensounck: IOxxHo-Ypanbckuit
I'AY, 2017 .— 184 ¢ Y. 1. MaremaTtuka. MaTeMaTU4eCKUil aHAJIN3 B arPOUH)KEHEPUN .—
2017 .— 184 c. — Pexxum noctymna:

http://192.168.0.1:8080/localdocs/vmat/31.pdf

10. UndopmanuoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble TPH OCYIIeCTBJIeHHH 00pa30oBaTe/ib-

HOT'0 Npolecca No IMCHUILINHE, BKJIIOYAS NepedyeHb NPOrpaMMHOro odecriedeHust u
HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii 6ubnamoTexe ¢ TepMUHAIBHBIX CTAHIMHA MPEIOCTABISAETCS JOCTYI K 0a3aM JlaH-

HBIX!

- Koncynperantllntoc (cripaBouHbIe TPAaBOBBIE CUCTEMBI);

- Texakcnept (MHGOpMarmoHHO-cripaBodHas cuctema ['OCToB);

- «Cenpx03TeXHNKa» (ABTOMATU3UPOBAaHHAS CIPABOYHAsl CUCTEMA).
- [Iporpammuoe obecnieuenne - Moit opric CtangapTHBIN

11. MaTepuajJbHO-TeXHHYeCKasi 0a3a, He00OX0AMMasi 1JIs1 OCYIeCTBJIEHUsI 00pa3oBa-
TEeJbHOI0 NMPoIecca Mo TUCHUIIMHE

IlepeyeHb yueOHBIX J1a00OpaTOPUii, AYAUTOPHIA, KOMIIBIOTEPHBIX KJIACCOB

1. VaeOHbIe ay TUTOPUU JIJIsl IPOBEACHHUSI 3aHATHI JIEKIIMOHHOTO U CEMHHAPCKOTO THIIOB,
TPYIINOBBIX U MHUBHUIYAIBHBIX KOHCYJIBTAIHMI, TEKYIETO KOHTPOJIS M IPOMEXKYTOUYHOH aTTe-
crauuu - ayn. 405, ayn. 501.

2. ITomemenune I cCaMOCTOSATEIBLHOU paboThI - aya. 303.

12. UuHOBanMoHHBIe (OPMBI 00pa30BaTEJIbHBIX TEXHOJIOT M

Bun 3anarus
Jlexuuu JI3 113
Dopmbl paboTh
AHanm3 KOHKPETHBIX
CUTYalHil
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MMPUJIOKEHUE Ne 1

®OH/J ONEHOYHbBIX CPEACTB

JUTS TEKYIIEro KOHTPOJIS ¥ MPOMEXYTOUYHOM aTTeCTAllMU 00yYarOINXCs

no qucuuiuinie b1.6.25 MaremaTu4eckuii aHAJIU3 B arPOMHKEHEPUU

Hanpagsnenne noarorosku 35.03.06 Arpounxenepus

[Tpoduns TexHuueckue cucteMbl B arpodousHece

YpoBeHb BhIciIero 00pa3oBaHus — GaKajJaBpuaT (akageMuyecKuii)
Kpanudukauus — 6akanasp

dopma 00yueHUs1 — 3a09HAS

YeastOUHCK
2018
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[lokazaTenu, KpUTEpUHM W IIKajda OLEHUBAHUS  CHOPMHPOBAHHOCTH  KOMIIETEH-

TunoBbie KOHTPOJIbHBIC 33aHUS U (WJIH) UHBIE MaTepHalbl, HEOOXOAUMBIE ISl OIICHKHU 3Ha-
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1. Kommnerennuu ¢ ykazanueMm 3Tana ux (popMupoBaHusi B Ipouecce 0CBOCHHSA

onoIi

KomrmieTeHIwu 1Mo 1aHHOW quCIUIUIHE (OPMUPYIOTCS HAa 0a30BOM JTarre.

CIIOCOOHOCTBH K HC-
[IOJIB30BaHUIO OC-
HOBHBIX 3aKOHOB €C-
TECTBEHHOHAYYHBIX
JHUCUHUIUINH B IIPO-
beccroHaapHOM f1es-

3HaTb. OCHOBHBIC IIOHA-
THA U METOJblI MaTEMa-
THYCCKOI'O aHaJiu3a,
KOTOPBIC HCO6XO,Z[I/IMBI
AJI1 TPpUMCHCHUS 3aKO-
HOB CCTCCTBCHHOHAYy4-

KEH YMETh. HCIIO0JIb30-
BaTh MaTeMaTHYeCKUH
anmnapar Juisl pelieHUs
3ajjady ¢ IPUMEHEHUEM
OCHOBHBIX 3aKOHOB €C-
TECTBEHHOHAYUYHBIX

Kontponmpyemsie
KonTponupyembie pe3ynbTaThl 00yUeHUS 10 AUCIUTLIINHE
pe3yNbTaThl OCBOE-
aus OIIOIT
3HAHUA YMEHHUS HaBBIKA
(koMTIEeTeHITNH)
OIIK-2 OO6yuarommiicst moypkeH | OOyvaromuiics  goii- | OOyyvaronuiicss  107-

JK€H BJIQJIETh. HaBbIKA-
MU UCHOJIb30BaHUS Ma-
TEMaTUYECKOro  amma-
pata ana pa3paboTKu
MaTeMaTUYeCKUX  MO-
JieJiel IpoIecCcoB U SB-

CIOCOOHOCTH pelIaTh
WH)XCHEPHBIC 3a/1a4H
C UCTIONIb30BaHUEM
OCHOBHBIX 3aKOHOB

3HaTh: (DyHIaMEHTab-
HBbIE OCHOBBI Kypca Ma-
TEMAaTUYECKOTO aHaJu-
3a HEOOXOIUMBIE IS

JKE€H yMETh: IIpUMe-
HATb METO/bl MaTeMa-
TUYECKOr'0 aHaIHu3a
JUISL PELLIEHUS TUIIOBBIX

TENBHOCTH HBIX JUCHUIUIMH B | TUCIUIUIMH B Tipodec- | JICHUM, PEIICHUs MpaK-
npodeccruoHaIbHOM CHOHAJILHOM JIeATeNb- | TAYCCKUX 3aJad Ipo-
JEATEIbHOCTH HOCTH deccuoHanbHOU  Jiesi-
(b1.5.25-3.1) (1.5.25-V.1) TEJBHOCTH
(b1.5.25-H.1)
OIIK-4 OO6yuarommiicst 1oypkeH | OOydJaronuics 1051- OOyJarommiicss  J10J1-

JKCH BJIaJACTh. HaBBIKA-
MU TIOCTPOEHHUS Mate-
MaTUYECKHX MoJeleH
WHXKEHEPHBIX 3a/ad ¢

MCXaHUKH, IJICKTPO- peicHrd HWHXXCHCPHBIX | MHXKCHCPHBIX 3a/1a4 C HUCIIO0JIb30BaHUEM ocC-

TEXHUKH, TUIPABIIU- | 337]a4 C MCIIOJIb30BaHH- | UCTIOIb30BAHUEM OC- HOBHBIX 3aKOHOB Me-

KH, TCPMOJUHAMUKHA €M OCHOBHBIX 3aKOHOB | HOBHBIX 3aKOHOB MC- XaHHKH, QJICKTPOTCX-

U TEIUIOMAcCOOOMEHA | MEXaHHMKH,  JJIEKTPO- | XaHUKH, AIEKTPOTEX- | HUKH, THJIPaBIIUKHY,
TCXHUKH, THUAPABIWKH, | HUKW, THAPABJINKHU, TCPMOIUHAMHUKHU H TC-
TEPMOJIMHAMHUKN W Te- | TePMOJAMHAMUKY M Te- | IUIOMAccOOOMeHa
IoMaccooOMeHa IoMaccooOMeHa (b1..25-H.2)
(b1.5.25-3.2) (b1.5.25-V.2)

[1K-2 OOyuarommiicst gowkeH | OOyuaroruiicst  gon- | OOydJarommiicss  J10JI-
TOTOBHOCTB K y4a- | 3HaTh: METOJbI TCOPHUHU | )KEH YMETh. peIlaTh | )K€H BJIaJeTh. HaBbIKa-
CTHIO B IIPOBEACHUHU | MU depeHITNaTbHBIX muddepeHIraIbHbIe MU IIOCTPOEHHUSA Mare-
UCCIICIOBaHMIA pabo- | ypaBHEHHU Il TIPOBE- | ypaBHEHHS TIPU MPO- | MATUYECKHX  MOJIENICH
YUX U TEXHOJIOTHYC- JACHUSA I/ICCJ’ICI[OBaHI/Iﬁ BCACHUU HCCJICO0Ba- | IIpU MPOBCACHUU HUC-
CKHUX MIPOIIECCOB Ma- | padOYMX W TEXHOJOTH- | HUM pabouuX W TEXHO- | CIeJIOBaHMIA pabovnux U

ITUH YCCKHUX MpPOHECCOB Ma- | JIOTHYCCKUX nmponec- | TCXHOJIOTMYCCKUX

IIIMH COB MaIlIMH MPOIIECCOB MAIITHH
(b1.5.25 -3.3) (b1.5.25-V.3) (b1.5.25 - H.3)

2. Tloka3zaTeyi, KpUTEPUH U IIKAJIA OIleHMBAHUS C(POPMHUPOBAHHOCTH KOMIIETEeHIIHIA

Iloka3zarenu Kpurtepuu u 1kansa olleHUBaHUsl pe3yJIbTaTOB 00YUYEHNUs MO AUCLUIINHE
OLICHUBAHHUS HenocraTounsit HocraTounslii ypo- | Cpennuil ypoBeHb | Bblcokuil ypoBeHb
(BYH) YPOBEHB BEHb (3auTeHo, xopoio) | (3a4TeHO, OTIUYHO)
(He 3auTeHO, HEYAOB- | (3aUTEHO, YJOBJIE-
JIETBOPHUTEIIHHO) TBOPHUTEHHO)
b1.5.25 -3.1 | OGyyvaromuiicss  He | OOyyaroumiics OOyuatoummiicss ¢ | Obyyaroummiics ¢
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3HAa€T OCHOBHBIC IIO-
HATHUA U MCTOABI Ma-
TEMATUYCCKOro aHa-
Jin3a, KOTOpPbIC HEOO-
XOOUMBI I IMPUME-
HCHHUA 3aKOHOB €CTC-
CTBCHHOHAYYHBIX

c1abo 3HaeT oc-
HOBHBIE ITOHATHS H
METOAbI MaTeMaTu-
YecKoro aHajausa,
KOTOpBIE  HE00XO0-
UMbl JJIs  TIpUMe-
HEHMSI 3aKOHOB €C-

HE3HAYUTEILHBIMA
OIIMOKAaMH U OT-
NENbHBIMA  TIPOOE-
JJaMH 3HA€T OCHOB-
HBIE TIOHATHSI U Me-
TOIBI MaTeMaTHye-
CKOr'0 aHajm3a, Ko-

TpeOyeMoii crere-
HBIO TIOJIHOTHI |
TOYHOCTH 3HAET
OCHOBHBIC TIOHSTHS
U METOAbI MaTcMa-
TUYECKOTO aHaJIH-
3a, KOTOphIE HEO0O0-

JUCLHUIUIMH B TMPO- | TECTBEHHOHAYYHBIX | TOpble HEOOXOIM- | XOAUMBI JJIsl Tpu-
(deccoHaPHON Jiesi- | MUCHUIUITMH B TIPO- | MBI Ui TIPUMEHE- | MCHEHUSI  3aKOHOB
TEJIbHOCTU beccuonanbHON HUSl 3aKOHOB €CTe- | eCTECTBEHHOHAYY-
JeSITETTLHOCTH CTBEHHOHAYYHBIX HBIX JUCHUIUIAH B
JUCLUIUIMH B TpO- | MpogeccHoHalb-
(dheccuoHaIbHOM HOM JIESITEIIbBHOCTH
JeSTeNbHOCTU
b1.5.25-3.2 | O0yuarommiics  He | OOyuaromuiics OOyuarommiicst ¢ | OOyuatomuiics ¢
3HaeT ¢byHnamen- | cmabo 3HaeT (yH- | HE3HAUUTEIbHBIMU | TpeOyeMol crere-
TaJIbHBIC OCHOBBI | JaAMEHTAJIbHBIE OC- | OIMMOKAMH H OT- | HBIO TIOJHOTHl U
Kypca MaTeMaTHue- | HOBbl Kypca Marte- | IeIbHBIMH IpoOe- | TOYHOCTH 3HAeT
CKOTO aHaiu3a, He- | MaTUYEeCKOro aHa- | JaMu 3HaeT (¢yH- | pyHIaMeHTaJbHbIe
o0xoauMble Ui pe- | Iu3a,  HEoOXOHIu- | JaMEeHTalbHbIE OC- | OCHOBBI Kypca Ma-
IICHUST WH)KEHEPHBIX | MBIe Ul pEIICHUsS | HOBBI Kypca MaTe- | TeMaTHYeCKOTO
3aJa4 C HCIOJIb30Ba- | MHXKEHEPHBIX 3a7ay | MaTUYECKOr0 aHa- | aHajiu3a, Heo0Xo-
HHEM OCHOBHBIX 3a- | C HCIOJB30BAHUEM | JIW3a,  HEOOXOIM- | AMMBIC JUIS pelle-
KOHOB MEXaHUKH, | OCHOBHBIX 3aKOHOB | Mbl€ Ul PEIICHUS | HUS HMHXCHEPHBIX
ANEKTPOTEXHUKH, MEXaHUKH,  JJIeK- | MH)KCHEPHBIX 3a/1a4 | 3aJ1a4 C HCIOJIb30-
THJIPABIUKH, TEPMO- | TPOTEXHUKH, THUJA- | C HCIIOJb30BAaHUEM | BAHUEM OCHOBHBIX
JMHAMUKA W TEIUIO- | PAaBIMKH, TEPMOJH- | OCHOBHBIX 3aKOHOB | 3aKOHOB MEXaHHKH,
MaccooOMeHa HAMHKH M TEIUIO- | MeXaHUKH,  3JIeK- | AJIEeKTPOTEXHUKH,
MaccooOMeHa TPOTEXHUKH, THI- | THAPABIUKHA, TeEp-
paBJIMKH, TEPMOJHU- | MOAMHAMUKU U Te-
HAMUKH M TeIJIOo- | IIoMaccooOMeHa
MaccooOMeHa
b1.5.25-3.3 | O0yuatommiics  He | OOyyaromuiics OOyuarommiicst ¢ | OOyuatomuiics ¢
3HAaeT METOAbl Teo- | cmabo 3HaeT MEeTOo- | He3HAYUTEIbHBIMH | TpeOyeMol crere-
puun  auddepenuu- | apl Teopun Audde- | ommMOKaMH U OT- | HBIO TMOJHOTHI U
QIBHBIX  YPaBHEHWH | peHIIMATbHBIX JETbHBIMU  TPO0E- | TOUHOCTH 3HAeT
JUIL TIPOBEJICHUSI WC- | YpaBHEHUH JUTSL | JTaMW 3HAET METOJIBI | METOJIBI TEOpHUH
ciefioBaHuil pabouux | MpoBeAeHusl uccie- | Teopun aupdepen- | nupdepeHuas-
W TEXHOJIOTUYECKHX | IOBAaHWW pabOYMX W | IIMATBHBIX ypaBHe- | HBIX  YpaBHEHUH
MIPOIIECCOB MAIIUH TEXHOJIOTUYECKUX | HUH I8 TpoBeje- | Al MPOBEACHUS
MPOLECCOB MAllIMH | HUASI MCCJIEAOBAaHUN | UCCIEIOBAHUI  pa-
pabounx M TEXHO- | OOUMX U TEXHOJIO-
JOTHYECKUX  TPO- | THYECKUX IPOIEC-
LIECCOB MAaIlNH COB MallluH
b1.5.25-Y.1 | OGyuatomuiics  He | OOyyarouuiics OOyuatomuiics OOyuatomtuiics
yMEET HCIONIb30BaTh | c1abo yMeeT MHC- | YMEeT  HCHOJb30- | yMEeT  HCIOJIb30-
MaTeMaTU4YeCKUH aIll- | MoJIb30BaTh Marte- | BaTh MaTeMmarude- | BaTb MaTeMaTHue-

napatr ais peunieHus
3a/1ad ¢ MPUMEHEHH-
€M OCHOBHBIX 3aKO-
HOB €CTE€CTBEHHOHA-

MaTHYSCKHI aIma-
par s peleHud
3amady ¢ TpUMEHe-
HHUEM OCHOBHBIX

CKMH ammapaTr s
pelieHust 3ajgad  C
MPUMEHEHUEM  OcC-
HOBHBIX 3aKOHOB

CKMH ammapar ajist
pelieHust 3aaad ¢
MPUMEHEHUEM  OC-
HOBHBIX 3aKOHOB
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YVYHBIX JUCIUILIAH B | 3aKOHOB €CTECT- | €CTECTBEHHOHAYY- | €CTCCTBCHHOHAYY-
npopeCCUOHATIPHONH | BEeHHOHAYYHBIX HBIX JUCHMIUIMH B | HBIX JHUCIUIUINH B
NEeSATeTbHOCTH JTUCUHUIUIMH B TIPO- | MPOPECCHOHAIBHON | MPOQPECCHOHATb-
beccruoHaTbHON JIEATENILHOCTH C HE- | HOM AeATEIbHOCTH
JIESITENLHOCTH 3HAYUTEIHLHBIMU
3aTpyAHCHUSIMH
b1.b.25-V.2 | O6yuarommiicst He | OOyyvaronuiics OO6yuarommmiics OO0yuarommmiics
yMeeT MPUMEHSITH | CTa00 yMEeT MpHU- | yMEeT MPUMCHSITH | YMEET TMPUMEHSTH
METOJIbI MaTeMaTH4e- | MEHATh METOJIBI | METOABI MaTeMaTH- | METOIBI MaTeMaTH-
CKOro aHalm3a IS | MAaTEMaTHYECKOIrO YeCKOr0  aHajJu3a | YeCKOro  aHajau3a
pEelICHHUs  THUIOBBIX | aHAJM3a I peIle- | U PEIICHUS TH- | JUI PEHICHHUS TH-
WHXCHEPHBIX 33/1a4 C | HUsI THUIOBBIX WH- | MOBBIX  WH)KEHEP- | MOBBIX  HHXKEHEP-
WCIIOJI30BAHUEM OC- | )KCHEPHBIX 3a/ad C | HBIX 3aJad C HC- | HBIX 3aJa4 C HC-
HOBHBIX 3aKOHOB Me€- | UCIIOJIb30BaHUEM M0JIb30BAaHUEM OC- | IIOJIb30BAaHUEM OC-
XaHWKH, JJIEKTPOTEX- | OCHOBHBIX 3aKOHOB | HOBHBIX  3aKOHOB | HOBHBIX  3aKOHOB
HUKH, THIPABIMKH, | MCXaHUKH,  JJIEK- | MEXaHUKH,  JJIEK- | MEXaHUKH,  DJICK-
TEPMOJUHAMHUKN W | TPOTEXHUKH, THJI- | TPOTEXHUKH, TH/- | TPOTCXHUKU, THI-
TeIIOMaccoOOMEeHa PaBJIMKHU, TEPMOAM- | PABIMKH, TEPMOIM- | PABIUKH,  TEPMO-
HAMHKM M TEIJIO- | HAMMKM U TEIUIO- | JUHAMMKH M Tell-
MaccooOMeHa MaccooOMeHa C He- | JoMaccooOMeHa
3HAYUTEILHBIMU
3aTpyIHEHUSIMU
b1.6.25-V.3 | O0yuarommiicst He | OOyyvaronuiics OO6yuarommiics OO0yuarormmiics
yMeeT pemarh Aud- | cmabo ymeer pe- | yMeeT pemarhb | ymeeT pemiathb
(hepeHIuaIbHbIC math auddepen- | nuddepeHnnanb- muddepennmranb-
YpaBHEHUS TIPU TIPO- | IMATBHBIC YpaBHE- | HbIE YpaBHECHHUS | HBIE ypaBHEHUS
BEJICHUU WCCIICJIOBA- | HUS TMPU TIPOBEJe- | MPU  TPOBEACHHUHM | PU  MPOBEICHUU
HUN paboyux W TeX- | HUM HUCCIEIOBaHUM | HCCIEAOBAaHUN pa- | HCCIeAOBaHUN pa-
HOJIOTHYECKUX TPO- | pabounxX ¥ TEXHO- | 00YMX M TEXHOJO- | 00YMX W TEXHOJO-
LIECCOB MAIIIUH JOTUYECKUX  TPO- | THYECKUX TPOIleC- | THYECKUX MpOoIec-
[[IECCOB MAIIUH COB MalllMH C HE- | COB MalllMH
3HAYUTEILHBIMU
3aTpyTHEHUSMHU
b1.b.25-H.1 | O0yuatomutics He OOyuarommmiics OO0yuarommiics ¢ OO0yuarommiics
BJIaJICET HABBLIKAMU cnabo BiazeeT HAa- | HEOOJIBIIMMU 3a- CcBOOOIHO BiIaEET
HCIIOJIB30BaHHS Ma- BBIKAMH UCIOJIb30- | TPYJHCHHUSIMH BJIa- | HaBBIKAMH UCIIOJIb-
TEMATUYECKOrO aIl- BaHUS MaTeMaTH4e- | JCCT HAaBbIKAMM MC- | 30BaHHUS MaTeMa-
napara Jijis pa3pa- CKOTO arrmapaTta JiIsl | OJb30BaHus Ma- THYECKOTO arapa-
0OTKM MaTeMaTHue- pa3paboTKu MaTe- | TEMATHYECKOIo am- | Ta JJis pa3paboTKu
CKHX MOJIeJIeH Tpo- MaTHYEeCKHX MOJie- | Iaparta Juisd pa3pa- | MaTeMaTHYEeCKHX
LIECCOB U SIBJICHU, JIEH MPOLECCOB U 0OTKHM MaTeMaTH- MOJIETIEN MpoLec-
pCIICHUS IPAKTHYe- | SIBJICHUMN, PEIICHHUS | YECKHUX MOJCIIeH COB U SIBJIEHUH,
CKHUX 3a7a4 podec- | MPaKTUIECKUX 3a- MIPOLIECCOB U sIBIIe- | PEIICHUS MPAKTH-
CUOHAJIBHOU Jesi- nad npodeccuro- HUW, PEIICHUS YECKHX 3aJ]1a4 Ipo-
TEIILHOCTH HATBHOU JIeATeNb- | MPAKTUYECKHX 3a- (heccuoHanpHOM
HOCTH nad npodeccuo- JIEATEIBHOCTH
HAJILHOU JIeITE/b-
HOCTH
b1.5.25-H.2 | OGyuatomuiics He OOyyarommmiics OOyyarommiics ¢ OOyuarommiicst

BIaACCT HaBbIKaMH
IIOCTPOCHUSA MaTCMa-

ci1abo BJIaACCT HaA-
BbIKaAMHU ITOCTPOC-

HEeOOJILIINMU 3a-
TPYIHEHUSMU BJIa-

CcBOOOJIHO BIIaficeT
HaBBIKAMH II0-

21




TUYECKUX MOJeIeH
TUTIOBBIX MHXKEHEP-
HBIX 3a1a4 C UCIIOJIb-
30BaHHUEM OCHOBHBIX
3aKOHOB MCXaHHKU,
ANEKTPOTEXHUKH,
TUAPABIUKA, TEPMO-
IUHAMHKH U TEILIO-
MaccooOMeHa

HHUS MaTeMaTHuye-
CKUX MOJeIeN TH-
MOBBIX MHKEHEP-
HBIX 3a7a4 C HC-
IIOJIb30BAHHUEM OC-
HOBHBIX 3aKOHOB
MeEXaHWKH, DJICK-
TPOTEXHUKH, TU]I-
PaBIIMKH, TEPMOJIHU-
HaMUKH U TEII0-

JIC€T HABbIKaAMMH I10-
CTPOCHHS MaTeMa-
TUYECKHX MOJIeIeH
THIIOBBIX MHKE-
HEPHBIX 3a/a4 C
HCII0JIb30BaHUEM
OCHOBHBIX 3aKOHOB
MEXaHUKH, dJIeK-
TpOTGXHI/IKI/I, THUI-
PaBIUKH, TEPMOJIH-

CTPOEHHsI MaTeMa-
TUYECKUX MOJECIIEH
THIIOBBIX MHKE-
HEpHBIX 3a]1a4 C
HCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB
MEXaHUKH, JJIEK-
TPOTEXHUKH, TH]I-
PaBIMKH, TEPMO-
JUHAMUKU U TEll-

MaccooOMeHa HAMHUKH H TEILIO- JIOMaccooOMeHa
MaccooOMeHa

b1.5.25-H.3 | O0yuarommiics  He | OOyuarommuiics Obyuatommiics ¢ | O0yyaromuiics
BIIaJICET  HaBbIKaMU | clab0 BjJajceT Ha- | HEOOJIBIIMMHM  3a- | CBOOOJHO BIaJEeT
HOCTpOGHI/Iﬂ MaremMa- | BBIKaMHu HOCTpOe- TpYJIHCHI/IﬂMI/I BJIa- | HABBIKAMHA 110~
TUYECKUX  MOJEeJel | Husl ~ MaTeMmaThye- | IeeT HaBbIKAMH IO- | CTPOCHHUS MaTeMa-
IIpU NPOBEJEHUU MC- | CKUX MOJEJNEH NpHU | CTPOEHUS MaTeMa- | THYECKUX MOJAENIeH
clenoBaHui pabovmXx | MPOBEICHUU WC- | THUECKUX MOJENeH | mpu  MPOBENCHUU

U TCEXHOJIOI'MYCCKUX

IponecCoB MalllnuH

cleIoBaHM  pado-
YUX M TEXHOJIOTHU-
YECKHX TIPOIIECCOB
MalluH

Ipy  NPOBEICHUU
HCCIIEIOBAHUN  pa-
00YNX U TEXHOIO-
TMYECKUX IpolLieC-

WCCIIEIOBAaHUN  pa-
004YHX MU TEXHOJIO-
THYECKHX TIPOIleC-
COB MaIIIH

COB MalllMH

3. TumoBble KOHTPOJILHBIE 3a1aHNUs U (WJIM) HHbIE MATEPHAJIBI, HEOOXOAUMBIE sl
OLICHKHU 3HAHUI, YMEHNH U HABBIKOB M (WJIH) ONBITA AeSITeJIbHOCTH, XapaKTePH-
3YIOLIMX 3Tanbl (opMHUPOBAHUA KoMIeTeHIHid B mpouecce ocBoenust OITOII

Tunosble KOHTPOJIbHBIE 3aJ]aHUS M MaTepuaibl, HEOOXOAUMBIE I OLEHKU 3HAHUN, YMEHHUH
Y HaBBIKOB, XapaKTepU3yIOIUX 0a30BbIi ATan (GOPMUPOBAHUS KOMIIETEHIIMN B MPOLIECCE OCBOCHUS
OIIOII, congepxatcst B y4eOHO-METOANYECKUX pa3pabOTKax, MPUBEACHHBIX HUXKE.

Tunosoit pacuet no teme «/uddepenunansHoe ncuncienne GyHKIUU OJTHON J1eHCTBU-
TEIHHOU TIEPEMEHHOW M €ro MPUJIOKEHUS» I CaMOCTOSTENLHOW PabOThl CTYACHTOB
[DnexTpoHHbI pecypc]: [ caMOCTOSITEIBHON PaOOTHI CTY/IEHTOB OYHBIX (haKyJIbTETOR|
/ coct.: C.B. baxkenoBa, 1M.C. Crabynur, M.B. ®unmunnosa; HOxHo-Ypanbckuii 'AY,
WNuctutyt arpounxenepuu. — Yenssounck: HOxno-Ypansckuit I'AY, 2017.-70 c. -
Pexxum nmocryna: http://192.168.0.1:8080/localdocs/vmat/29.pdf

Tunossie pacueTsl 110 Teme «MHTETpanbHOE HcUncaeHne QYHKIIMH OJTHON JTEUCTBUTENb-
HOM TIEpEeMEHHO» ISl CaMOCTOSTENIbHOM PabOThl CTYNEHTOB [DIEKTpOHHBIA pecypc]:
Meton. ykazaHus / coct.: O.E. Akynuu, M.H. Apxunosa; FOxuno-Ypansckuit 'AY, Un-
CTUTYT arpouHxeHepuu. — Uensounck: FOxHo-Ypansckuii 'AY, 2016. — 82 c. — Pexxum
noctyma: http://192.168.0.1:8080/localdocs/vmat/28.pdf

TunoBbie pacueTsl 1o TeMe «DyHKINUU IBYX MEPEMEHHBIX» ISl CAMOCTOSITENIbHON pabo-
THI CTYJIEHTOB [DNEKTPOHHBIN pecypc|: [ HHKEHEPHO-TEXHUUYECKUX, YKOHOMUYECKHUX,
MeJarornyecKux HarpaBieHUl OakanaBpuaTa u criermanurera] / coct.: [.A. JlapmoHnosa
[t ap.]; UT'AA. — 2-e u3a, nepepad. — Yensounck: UT'AA, 2013. — 74 c. — Pexxum gocry-
na: http://192.168.0.1:8080/localdocs/vmat/24.pdf

DYHKIIMM HECKOJBKUX MEpPEeMEHHbIX. KpaTHble M KpHUBOJMHEHHBICE HHTErPAIbl [DIICK-
TPOHHBIA pecypc]: METOA. yKa3aHus [[UIsl MHKEHEPHO-TEXHUYECKUX, IKOHOMHUYECKHUX,
MeJarornIeCKUX HampaBiieHu OakamaBpuata u crenuanurera] / coct.: P.M. Muponosa,
C.A. Ckpunika; UI'AA. — 2-e uzn., nepepad. — Yensounack: UT'AA, 2013. — 45 c¢. — Pexum

1.1.

1.2.

1.3.

1.4.
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noctyma: http://192.168.0.1:8080/localdocs/vmat/19.pdf

Tunoseie pacueTsl Mo Teme «/uddepeHnuansupie ypaBHEHUS» OIS CaMOCTOSTEIBHON
1.5. paboTel CTYIACHTOB [DJIEKTPOHHBIA pecypc]: Meromuyeckue ykasanust / coct. [.A. Jla-

puonoBa; HOxuo-Ypansckuit ['AY, Unctutyt arpounkenepuu. — Yensounck: HOxHO-

VYpanbckuit Ay, 2015.-55 c. — Pexxum JIOCTYTIA:

http://192.168.0.1:8080/localdocs/vmat/23.pdf

Huddepenunanbible ypaBHEHUS B NPUKIAIHBIX 3a/1a4ax [DNeKTpOHHBINA pecypc]: MeTo-
1.6. auueckue ykazanus / coct.: O.E. Axymuu, C.A. Cxpunka, U.C. Ctabynur; YensOunckas

rocy/1apCTBEHHasl arpoMHKeHepHast akagemusi. — Yemnsiounck, 2015. — 81 c. — Pexum goc-

tyna: http://192.168.0.1:8080/localdocs/vmat/14.pdf

TunoBsie pacueTsl Mo TeMe «PsAIb» 1711 CaMOCTOSITENIbHOW pabOThl CTYJIEHTOB [JDJeK-
1.7. TponHbI! pecypc]: meToanueckue ykazanus / coct.: O.E. Axynuu, M.B. Bynrakosa, C.A.

Ckpunka; UI'AA. — 2-e u3zn., nepepad. — Yensounck: UI'AA, 2014. — 70 c. — Pexxum goc-

tyna: http://192.168.0.1:8080/localdocs/vmat/20.pdf

MeTtoauueckue ykazaHusl © KOHTPOJIbHBIE 3aJJaHUsI 10 MaTEMaTHKE: AJI1 CAMOCTOSITENIbHOM

paboThl CTyZeHTOB 3a0uHOi (hopmbl oOydenus. Y. 1. Matematuka. MaTematuueckuit

1.8. aHaIM3 B arpoumkeHepun [DnekTpoHHbIH pecype| / coct.: O. E. Axynud [u np.] ; FOx-

Ho-Ypanbckuii ['AY, MuctutyT arpoumkenepun .— Yensbunck: FOxxHO-Ypambckuii

I'AY, 2017 — 184 c Y. 1. MaremaTtrnka. MareMaTH4eCKUi aHAJIN3 B arpOUHKCHEPUN .—

2017 .— 184 c. — Pexwum nmocrymna:

http://192.168.0.1:8080/localdocs/vmat/31.pdf

JlanHble MeTOUYECKHE Pa3paboTKU UCTIOIB3YIOTCS MPU aHAIN3€ KOHKPETHBIX CUTYaIUil
(cm. m. 12 PILJ).
4. MeToauyeckue MaTepUaJibl, onpeaesonue npoueaypbl olleHMBAHUS 3HAHUIA,
YMeHH, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapaKTepPHU3yOIuXx dTan(bl) popmu-
poBaHMs KOMIIETEHIIUIA

B naHHOM paszzgene MeToIMYeCKHEe MaTepuaibl, ONPEIEIIIOIINE MMPOLEIyphl OLIEHUBAHUS
3HAHUN, YMEHMI, HABBIKOB, XapaKTepHU3YyIOMUX 0a30BbIA dTam (OPMUPOBAHUS KOMIIETEHIUI IO
JUCHUITIINHE «Marematudeckuii aHaJIn3», IPUBCACHLI IPUMCHUTCIBHO K KaXXKAOMY M3 UCIIOJIB3YyC-
MBIX BUJIOB TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTallui 00yUYaOIIXCA.

4.1. OueHo4YHbIe CPeACTBA I MPOBEIeHHS TEKYIIEro KOHTPOJIsI YCIIeBAeMOCTH
4.1.1. YCTHBIN OTBET HA MPAKTUYECKOM 3aHATHH

VYCTHBI OTBET Ha MPAKTUYECKOM 3aHSITHHM UCTOJB3YETCs Ui OLIEHKH KayecTBa OCBOCHHUS
00ydJarmuMcsi OCHOBHOU MpodeccHOHAIBHON 00pa30BaTeIbHOM MPOTPAMMEI 10 OTICIBHBIM BO-
pocaM W TeMaM IUCHUILIMHBL. TeMbl W muianbl 3anatuid (1. 3 PIIJ]) 3apanee coobGmiarorcs 00y-
yaromuMces. B Xo/ie mpakTU4ecKuX 3aHSATUN HCTOIB3YETCS METO/1 aHaIN3a KOHKPETHBIX CUTYallui,
KOTOPBIM COCTOUT B TOM, 4YTO OOydaroleMycs mpejuiaraeTcsi MpuKiIaaHas 3ajada, B KOTOPO Omu-
CBHIBAETCSl KOHKPETHAS CJIOKUBIIASICS CUTYaIUsl, CTYJEHTY HEOOXOIUMO OCYIIECTBUTh MOUCK MyTeH
pelIeHus peanokeHHou 3anayn. [Ipu aHanm3e KOHKPETHBIX CUTYyallui UCTIOIb3YIOT METOIUUYECKHE
pa3paboTku, ykazansusie B 1. 3 ®OC.

Pe3ynbpTar BBIMONHEHHS ATOTO 3aJaHHs OICHUBAETCS C YYETOM CIEAYIOIIUX KPUTEPUEB:
MOJTHOTAa TPOPAOOTKU CHUTYAIMH; TOJIHOTA BBIMOJTHEHUS 3aJaHUs; HOBU3HA U HEOPIUHAPHOCTH
MIPEICTABJICHHOTO MaTepHualla U PelleHHi; MepCIeKTUBHOCTh U YHUBEPCAILHOCTh PEIICHUI; yMme-
HUE apTyMEHTHPOBAHO 0OOCHOBATH BHIOpAHHBINM BapHaHT pericHus. Pa3onupas KOHKPETHYIO CHTya-
110, o0yyaromnuiicss (akTUYECKH TMOTy4YaeT Ha PyKH TOTOBOE pElIeHHEe, KOTOPOe MOXKHO IMpHMe-
HUTh B aHAJIOTHYHBIX OOCTOSATEIHCTBAX, 3TO B JAIBHEUIIEM CIIOCOOCTBYET JOPMUPOBAHUIO HABHI-
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KOB pelieHusi 6ojiee cepbe3HbIX MpobseM. OTBET OIEHUBAETCS OIEHKOW «OTIUYHOY, «XOPOIIOY,
«YJOBIIETBOPUTEIHHO» UITU «HEYIOBICTBOPUTEIHHOY.

Kputepun ouenku orsera (Tadil.) JOBOASATCS 1O CBEACHUs 00ydarolUXcsl B Hayaje 3aHATHH.
Ornenka o0BsABISETCS 00yYarOIIeMyCsl HEOCPEACTBEHHO MOCJIE YCTHOTO OTBETA.

Hlxkana

Kputepun oneHuBanus

OrneHka 5
(OTIM4HO)

- 00y4aroIuiics TIOJTHO YCBOWJ Y4eOHBIN MaTepua;

- MPOSIBJISIET HABBIKM aHau3a, 0000IICHHS, KPUTHIECKOTO OCMBICIIE-
HUS ¥ BOCTIpUATHS WH(OPMAITUHU, HABBIKK TPUMEHEHHUSI OCHOBHBIX Ma-
TEMaTHYECKUX METOJIOB,

- Marepuall U3JI0KEH IPaMOTHO, B ONPEEIECHHOMN JOrH4eCcKO mocie-
JIOBATEJIbHOCTU, TOYHO MCTOJIB3YETCSl TEPMUHOJIOT S,

- IOKa3aHO YMEHHE WTIOCTPUPOBATH TEOPETUUECKUE TIOJOKEHUS KOH-
KPETHBIMU IPUMEPAMHU, IPUMEHSTh UX B HOBOM CUTYallUH;

- IPOJIEMOHCTPUPOBAHO YMEHUE PEIIATh NPUKIAAHbIC 3a/1a4H;

- IPOJIEMOHCTPHUPOBaHa CPOPMHUPOBAHHOCTh U YCTOMYMBOCTh 3HAHMI,
YMEHHI U HABBIKOB;

- MOTYT OBITh JIOMYIIEHBI OJHA-JBE HETOYHOCTH MPHU OCBEIICHUU BTO-
POCTENEHHBIX BOIIPOCOB.

Onenka 4
(xoporo)

OTBET YJOBJETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLIEHKY «5», HO MPU
9TOM MMEET MECTO OJIUH U3 HEIOCTATKOB:

- B YCBOGHHMH y4e€0OHOro Marepuaja JOIMyIIeHbl HeOOoIbllne npolensl,
HE MCKa3UBILIUE COIEP)KAHNUE OTBETA;

- B PELLEHUU PUKIIAJHBIX 3a]a4 JOIYIIEHbl HE3HAUNTEIbHbIE HETOUHO-
CTH.

Orenka 3
(YZIOBIIETBOPUTEITHHO)

- HEMOJIHO WJIM HEMOCJIEA0BATEIbHO PACKPBITO COJECPHKAHUE MATEPUAIIA,
HO TMOKa3aHo o0llee MOHUMaHHE BOIPOCA MU MPOAEMOHCTPHPOBAHBI
YMEHHUS, JOCTATOYHBIE ISl JaTbHEUIIIET0 YCBOEHUS MaTepHaa;

- UIMETUCh 3aTPYyJHEHUS WIH JOMYIIEHBI OUTHOKU B OMPEIEICHUN TTOHS-
THI, UCTIOJIb30BAHUHM TEPMHUHOJIOTUH, B NMPUMEHEHUH MaTeMaTHYeCKUX
METOZOB PELIEHUS MPUKIAIHBIX 3a]a4, UCIIPABIEHHBIE MOCIE HECKOJIb-
KUX HaBOJSIIUX BOIMPOCOB;

- IIPY HEIOJIHOM 3HAHUM TEOPETUYECKOr0 MaTepuasa BbIABIEHA HEIOC-
TaroyHas C(HOPMHUPOBAHHOCTH YMEHHI W HABBIKOB, OOyYArOIIMIICS HE
MOJKET MEPEHOCHUTH 3HAHUS B HOBBIE MTPOOIIEMHBIE CUTYAIUH.

Onenka 2
(HEyAOBIIETBOPUTEIILHO)

- HE PacKpBITO OCHOBHOE COJIepKaHue yuyeOHOTO MaTepuana;

- oOHapy»eHO HEe3HAaHHE WIM HelOHMMaHue OoiblIel mim Haubosee
BaXHOW 4acTH yueOHOTO Marepuaa;

- JONIYIICHBI ook B OMnpeaACICHUN HOHHTHﬁ, IIpu HUCIOJb30BaHUU
TEPMHHOJIOTHH, B TIPUMEHEHUN MaTeMaTHYECKUX METOOB IpPHU pelle-
HUU TIPUKIAJHBIX 3aaa4, KOTOPBIC HC HUCIPABJICHBI ITOCJIIC HECKOJBKUX
HaBOJISIINX BOIIPOCOB;

- HC C(l)OpMHpOBaHBI KOMIICTCHIIUHU, OTCYTCTBYIOT COOTBCTCTBYIOIIUEC
3HAHMS, YMECHUS M HaBBIKH.

4.1.2. KonTponpsHas pabora

KonTtponpHast paboTa BBIONHSETCS IJIs1 OI[CHKH Ka4eCTBAa OCBOCHUS 00yUYaIONIMMCSl OCHOB-
HOM npodeccuoHaNbHOM 00pa30BaTeIbHON MPOTrpaMMbI IO OT/AEIBHBIM TeMaM JUCHUIUIMHEL B Ha-
yajie CecCMr O0ydJaroImeMycsl BBIAAIOTCS 3aJaHus KOHTPOJIBHON pabOThI, KOTOPYKD HEOOXOIUMO
BBITOJIHUTH K CJEYIOLIeH cecciy. BapraHThl MHAMBUYaIbHBIX 3aJaHUN MIPEICTABICHBI B yUeOHO-
METOJMYECKONW pa3paboTke: MeTtoandyeckne yka3zaHHs M KOHTPOJBHBIC 3aJaHUsl MO0 MaTeMaTHKe:
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JUISL CAMOCTOSATEIBHONU pabOThl CTYyA€HTOB 3a04HOM (hopMbl oOyueHus. Y. 1. Marematuka. MaTtema-
TUYECKUH aHAJIM3 B arpouH)keHepuu [DnekTpoHHsbli pecypce] / coct.: O.E. Axynuu [u ap.]; FOxHo-
Vpaneckuii ['AY, Unactutryt arpomnxenepuu. — YensOunck: FOxuo-Ypansckuit T'AY, 2017. —
184 c. — Pexxum nocryna: http://192.168.0.1:8080/localdocs/vmat/31.pdf

KontponpHast paboTa OleHHBaeTCs MPENOAaBaTeIeM OICHKOH «3aYTCHO», «HE 3a4TCHOY.
Kpurepuu onieHuBaHMs NpeAcTaBieHbl B Tabuuie. Pe3ynbraT KOHTPOIbHON paboThl BBICTABISETCS
B TaJIOH peleH3uu. B ciyuyae BBICTaBIEHHS OLEHKU «HE 3a4TEHO» OOywarouuiicst o0s3aH B Kpat-
Yaillini CPOK MCIPABUTH BCE OTMEUEHHBIE NPENOJABATEIIEM HEAOCTAaTKU M CIATh KOHTPOJIBHYIO
paboTy Ha TOBTOPHYIO MPOBEPKY.

Ikana Kpurepun oneHuBanus

OreHka «3a4TeHO» - paboTa BBINIOJIHEHA TIOJTHOCTHIO;

- YMEHHE JIOTUYHO M TPAMOTHO MPUMEHSTh MAaTEMaTHUYECKHE METOIbI
MIPH PEIICHUH TIPEIOKCHHBIX 3a/1a4;

- B PEIlIEHUU HET MaTeMaTHYeCKUX OUIMOOK (BO3MOXKHA OJHA-/IBE He-
TOYHOCTH, ONKCKA, HE SBISIONIASCS CICJACTBHEM HE3HAHUS WU HEMo-
HUMaHMsI Y4eOHOT0 MaTepuaa).

OI.[GHI(a «HE 3a4TCHO» - pa60Ta BBIIIOJIHCEHA HE B ITOJITHOM 06T)€M€;

- AONYIICHBI CYHICCTBCHHBIC OH_II/I6KI/I, IMMOKa3bIBAOMMHE, YTO CTYACHT
HC BJIaACCT HCO6XOI[I/IMLIMI/I TCOPCTUUCCKNMU 3HAHUSIMU
- HC YMCCT NIPUMCHATb MATCMATUYCCKNUC MCTOAbI B pCHICHUH 3a14a4.

4.2. lIpoueaypsl 1 OlleHOYHbIE CPEACTBA /1JIsl MPOBEAEHUS IPOMEKYTOUYHO
aTrecTaluu

4.2.1. 3auer
3ayer aBnseTcs (POPMOIl OLEHKM KadyecTBa OCBOCHHUs 00ydaroIIMMCS OCHOBHOHM mpodeccuo-
HaJIBHOI 00pa30BaTeIbHON MPOTrpaMMBI 10 pa3aeiaM AUCHUIUIMHBL [lo pe3ynpraTam 3adera oOy-
YaoIIEMYCsl BBICTaBIIAETCS OLICHKA «3aUTEHO» MJTH «HE 3aYTCHOM.

3a4yeT MPOBOAMTCS MO OKOHYAHWHU YTEHUS JICKIMHA W MPOBEICHHS TPAKTHYECKUX 3aHITHH.
3a4eTHBIM SABJISETCA MOCIEHEee 3aHATHE N0 AMCUUIUIMHE. 3aueT NMPUHUMAETCS MPeroaBaTeNsIMu,
MIPOBOJIMBIIMMY MPAKTUICCKHUE 3aHATHUS, M YUTAFOIIMMHE JISKIIUH 110 JaHHOW JUCIUTUIHHE. B ciry-
Yyae OTCYTCTBMS BeIyIEro HpenojaBaTels 3adeT NMPUHUMAETCs MpernojaBareieM, Ha3HAYeHHBIM
pacropspkeHreM 3aBefytomero kadeapoit. C paspenieHus 3aBeayromero kadeapoi Ha 3a4eTe Mo-
’KeT MPUCYTCTBOBATH MpenoaBaTesb Kadeapbl, MPUBICUEHHBIN /715 TOMOIIH B IPUEME 3aueTa.

[IpucyTcTBHEe Ha 3adeTax MpenogaBaTenei ¢ Apyrux kadenp 0e3 COOTBETCTBYIOUIETO pac-
MOPSKEHUS peKTopa, MPOpeKTopa Mo yueOHoi padoTe uiu 1ekaHa (GpakyabTeTa He JOIMYyCKaeTCsl.

®opMbI IpoBeICHNS 3a4eTOB (YCTHBIM OMpoC Mo OmiieTaMm, MUChbMEHHasi paboTa, TEeCTHUPO-
BaHUE U JIp.) ONpeAestoTcs Kadeapoil U JOBOJIATCS A0 CBEACHUS 00yUaloMIUXCs B HayauIe ceMecT-
pa.

Jlis mpoBeieHus 3auera BelyIuii MpernoaaBareb HakaHyHe NOJy4aeT B AeKaHaTe 3a4e€THO-
9K3aMEHAIIMOHHYIO BEIOMOCTbh, KOTOpasi BO3BpAIIACTCS B JCKAHAT ITOCIIE OKOHYAHHS MEPOTIPHSITHS
B JICHb IPOBE/ICHUS 3a4eTa UM YTPOM CIIEIYIOLIETO JHS.

OOyuJaromiyecs: Ipu SBKE Ha 3a4eT 00s3aHBl UMETh MPU cede 3aYeTHYI0 KHIKKY, KOTOPYIO
OHU TIPEIBSBIISIOT TPETOIaBaATEIIO.

Bo Bpewmst 3aueTta oOydaromuecs MOTYT MOJIb30BaThCs C pa3pelleHHs BeIyLIero MpenoaBa-
TeJsl CIPaBOYHOW M HOPMATHBHOM JIUTEPATypOH, IPYTUMHU MOCOOMSIMU U TEXHHUECKHMHU CPEACTBA-
MHU.

Bpemst monroToBku oTBeTa B YCTHOH (pOpMe IpH cllade 3adeTa JOHKHO COCTaBIATh HE Me-
Hee 20 MUHYT (IO KeTaHWI0 00yYaloIIerocss OTBET MOXKET OBITh JOCPOUHBIM). Bpems oTBera - He
6omnee 10 MuHyT.
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[IpenomaBaTento mpeaoCTaBIsETCS MPABO 3a/aBaTh OOYUYAIOIIMMCS JIOMOJIHUTEIBHBIE BO-
MIPOCHI B paMKax MPOTrpamMMbl AUCIUILITHHBL.

KauecTBeHHast oOIleHKa «3auTE€HO», BHECEHHAs B 3a4YETHYI0 KHIDKKY H 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTbD, SIBJISIETCS PE3yJIbTaTOM YCIEIIHOTO YCBOEHUS YUeOHOTro MaTepuana.

Pesynbrar 3aueTa B 3a4€THYIO KHUKKY BBICTABIISCTCS B JIEHb MPOBEICHUS 3a4€Ta B MIPUCYT-
CTBUU caMoro oOyuaromierocs. [IpenogaBaTenu HeCyT MEPCOHATBHYIO OTBETCTBEHHOCTH 32 CBOE-
BPEMEHHOCTh M TOYHOCTh BHECCHHSI 3aITUCEH O pe3yJIbTaTax MPOMEXYTOYHOW aTTEeCTalliy B 3a4eT-
HO-3K3aMEHAIMOHHYIO BEJOMOCTb U B 3aUE€THBIC KHIKKH.

Ecnm oOyuarommiicst sBUJICS Ha 3a4€T U OTKA3AJICA OT MPOXOKACHHUS aTTECTAIlMN B CBSI3H C
HEMOATOTOBIEHHOCThIO, TO B 3aUY€THO-IK3aMEHAIMOHHYIO BEIOMOCTh €My BBICTaBISIETCS OLIEHKA
«HE 3aYTCHOY.

HesBka Ha 3aueT oTMeUaeTcsi B 3a4€THO-3K3aMEHAIMOHHOW BEIOMOCTH CJIOBaMU «HE SIBHJI-
Cs».

Hapyienre TUCHUIUIMHEI, CIIMCHIBAHUE, HCIONIB30BaHUE O0YUYAIONTUMUCS Hepa3pelIeHHbIX
MEYATHBIX ¥ PYKOMHUCHBIX MaTE€pHaIOB, MOOWIBHBIX TeIe(OHOB, KOMMYHHKATOPOB, TUIAHIIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTHX BHUJIOB JUYHON KOMMYHHKAIIMOHHOW ¥ KOMITBIOTEPHOU TEXHU-
KM BO BpeMs 3aueTa 3ampernieHo. B cirydae HapymieHus 3Toro TpeOoBaHUs MPEnoaaBaTesib 00s3aH
yAATUTh 00Y4aroerocsi U3 ay JUTOPHH U IPOCTABUTh €MY B BEJJOMOCTH OIIEHKY «HE 3a4TCHOY.

OOyuaromumcsi, He CIABIIUM 3a4eT B YCTAHOBJICHHBIC CPOKH IO YBAKUTEIBHOW MPUUYWHE,
WHJMBU1yalbHbIE CPOKU MTPOBEACHUS 3a4ETa ONPEAEIISIIOTCS IPUKA30M PEKTOpa Y HUBEPCUTETA.

OOyuaromuecs, UMEIOIIUE aKaJeMUUECKYIO 3aJ0XKEHHOCTb, CJIAI0T 3a4€T B CPOKH, OIpejie-
nsiemble YHHUBepcUTeTOM. MHpOpManus o AUKBUAIMK 330KEHHOCTH OTMEYaeTcsi B HK3aMeHa-
[IUOHHOM JIHCTE.

JomyckaeTcst ¢ pa3pellieHus 1eKaHaTa U IOCpOYHas cllaya 3a4yera C 3allChbio Pe3yIbTaToB B
9K3aMEHALIMOHHBIH JIUCT.

WNHBanuapl U auna ¢ OrpaHUYE€HHBIMU BO3MOKHOCTSIMH 3710POBbS, MOTYT C/1aBaTh 3a4€Thl B
CPOKH, YCTaHOBJICHHBIE MHIUBUIYaJbHBIM YU€OHBIM IJIaHOM. MIHBamub! U TUIIA C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBbsI, UMEIOIIIME HAPYIIEHUS OMOPHO-IBUTaTENILHOTO ammapaTa, JOIMyCKatoT-
Csl HA ATTECTAIMOHHBIC UCTIHITAHUS B COMTPOBOXKIEHUN ACCUCTEHTOB-COMPOBOKIAOIINX.

[Ipoueaypa npoBeeHHs] TPOMEXYTOUYHOM aTTecTalui AJi OCOOBIX CIy4yaeB H3JIOKEHA B
«ITonoxeHnu 0 TEKyIIeM KOHTPOJIC YCIIEBAEMOCTH U MPOMEKYTOUYHOW aTTECTAIIMH OOYJArOIIUXCS
o OINOII 6akamaBpuara, crienuanurera 1 Maructparyps» ®I'BOY BO FOxHo-Ypanbckuit 'AY
(FIOYpI'AV-I1-02-66/02-16 ot 26.10.2016 T.).

[Ikana 1 KpUTEpHH OLIECHUBAHUS OTBETA O0YUAIOIIETrOCs MPECTaBICHbI B TA0IHIIE.

IIkaua Kpurtepuu oueHnBaHus

OmeHka «3a4TeHO» | 3HAHWE MPOTPAMMHOTO MaTepHaja, yCBOCHHE MaTepHana OCHOBHOM H JI0-
MOJTHUTENBHOM UTepaTyphbl, pEKOMEHI0BAHHON MPOTpaMMOi JTHCIUILIHU-
HBI, IPaBUJILHOE pEIlIeHre MPUKIAJHbIX 33/1a4 (JI0MycKaeTcsl Halln4yue He-
3HAYUTENBHBIX OMIMOOK MIJIM HEJIOCTATOYHO IOJIHOE PACKPBITHE COJIEpIiKa-
HUs BOIIPOCA UK NOTPECHIHOCTD HEIPHUHIUITNATIBHOI'0 XapaKTepa B OTBETEC
Ha BOIIPOCHI).

O1eHKa «HE 3aUTCHO» HpO6€HBI B 3HAHUAX OCHOBHOI'O ITPOTPpaMMHOI'O Mar€puajia, HIPUHIOUIIH-
aJIbHBIC OIIUOKH ITpU OTBCTC HA BOITPOCHI.

Bomnpocsl k 3auery
3 cemecTp
1. 3amaun, npuBonsmme K moHsATHIO AuddepenHnmansabix ypasaenuit (AY). IMopsgox Y,
pewenue 1Y.
2. J1Y mepBoro nopsiaka. HadanpHble ycioBus, o0miee perieHrne, 4acTHOe pelieHue. 3aaada
Kommu. Teopema cyiiecTBoBaHHs M €TUHCTBEHHOCTH perieHus 3agaun Komu. ['eomerpuueckas us-
tepuperanus Y nepsoro nopsaxa.
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JY nepBoro nopsiaka ¢ pa3aessomUMUCs IEPEMEHHBIMH.

Opnnopoansle 1Y nepBoro nopsuka.

JIuneitnwie 1Y nepBoro nopsiaka. Ypasuenue f. bepnymin.

IV Btoporo mopsinka. HayanbHble ycioBus, oOlee pelieHne, 4acTHOE pelieHue. 3aaada

ook w

Komm.

7. 1Y BBICHIUX MOPSAKOB, JOMYCKAOIINE TTOHWKEHHIE MOPSIIKA.

8. Jluneitnbie omHOpoaHbIe /1Y BTOpOrO mopsinka. JIMHEWHO HE3aBUCHMEBIE U 3aBUCHMBIE Pe-
menusi. Onpenenurens BpoHckoro, ero cBoiicTaa.

9. Teopema o ctpykrype obmiero pemenus JIOHAY. Oteickanue obmiero pemenus JIOAY c
MOCTOSIHHBIMU KO3 puLimeHTamu.

10. JIHY BTOpOTO MOpSsIIKa ¢ OCTOSTHHBIMU K03 duimenramu. Teopema o CTpyKType 00-
LIero peuieHus. MeToJ1 Bapualiy NPOU3BOJIbHBIX TOCTOSHHBIX.

11. Ortpickanue yactHoro pemenust JIHIY co cnenuanbHbIM BUIOM MPABOX YacTH.

12. Teopema 0 HaJIOKEHUU PELICHUN.

13. 3amaum, npuBOASINKE K MIOHATHIO JBOMHOTO MHTETpasia. JIBOMHON MHTETpall, ero onpee-
nenue. Teopema CylecTBOBaHHs JBOMHOTO MHTErpaJa.

14. CaoiicTBa, TeOpemMa 0 CpeHEM 3HAYCHUH.

15. Beruucnenue asoiiHoro uHterpaia. Ilepexon K mojasipHbIM KOOPAWHATAM.

16. IlpunokeHus: ABOHHOTO HHTETpaa.

17. 3angaum, npuBOAAIINE K MOHATHUIO TPOMHOIO HHTErpajia. TpoiHON UHTErpal, ero onpenae-
JIeHHe, CBOMCTBA. TeopeMa CyIlecTBOBaHUS TPOMHOTO MHTErpaa.

18. Beruucnenue TpoiiHoro unrerpaia. Ilepexos K HMIMHAPUYECKUM U CPEpUUIECKUM KOOp-
JIHATaM.

19. IlpunoxeHus TPOMHOTO UHTETpaA.

20. 3amada o0 BBIYHMCICHUU PAaOOTHI MEepeMeHHON cuibl. OmnpesenieHrne KPUBOJIUHEHHOTO HH-
Terpasa 1o KOopJuHaTaMm.

21. CaoiicTBa, BRIYUCIEHHE KpHUBOIHHEHHOTO HHTErpana Il poxga.

22. ®opmymna ['puna.

23. YCIoBHsI HE3aBUCUMOCTH KPUBOJIUHEHHOTO HHTETpajIa 1Mo Iy TH UHTETPUPOBAHMUSL.

24. Haxoxnenue (yHKIMH JIBYX IEPEMEHHBIX 110 €€ MmoTHoMy auddepeHmnuany.

25. TlpunoxeHus KPUBOJIMHEHHOTO HHTETpaa BTOPOTO POa.

26. UucnoBsie psijibl, CXOJAUMOCTb U PacX0IUMOCTh. HeoOXxo1uMble yCIIOBUS CXOAUMOCTH.

27. T'apmonmueckuit psg. ['eomerpuueckas mporpeccus.

28. CBoiicTBa CXOIAIINXCS PSIOB.

29. Psanpl ¢ monoxutensHbIME WieHaMu. [IpusHaku cpaBHeHus psiioB. [Ipusnak Jamambepa.
Huterpanbusiii npusnak Komm. Psg upuxie.

30. 3nakouepenyromuecs psbl. [Ipusnak JleiiOnua. AGCOMOTHAS, YCIOBHASI CXOIUMOCTb.

31. Crenennnle psansl. Teopema AGens. lHTepBan u paanyc CXOOUMOCTU CTETIEHHOTO psfa.
CBoiicTBa CyMMBI CTETIEHHOTO psifia: HEMPEPHIBHOCTD, MOWICHHOE NU(P(EPEHIIUPOBAHUE U MHTET-
pUpOBaHUeE.

32. Psagwl Telinopa u Maxkiopena. Pa3noxenue aneMeHTapHbIX GyHKIUH B psin Telinopa u B
pan MakmopeHna.

33. [IpunoxxeHne CTENEHHBIX PAIOB K MPUOIMKEHHBIM BBIYHCICHUSAM: pelieHue auddepeH-

IUATBHBIX YPABHEHHH, BEIUMCIICHHE HHTETPAJIOB.
4.2.2. DK3aMeH

DK3aMeH sBIsieTCsl (OPMON OIIEHKH KadyecTBa OCBOCHHS OOYYaroIIMMCsI OCHOBHOI Tpodec-
CHOHAJILHOW 00pa30BaTeNbHOM MPOrpaMMBbI IO paszaenaM TUCHUIIMHEL [lo pesyiapTatam sx3aMeHa
oOyJaronemMycsi BbICTABIISETCS OLIEHKA «OTJIMYHO», «XOPOIIO», «YIOBIECTBOPUTEIHBHO)» WIIU «HE-
yAOBJIETBOPUTEIHLHOY.

DK3aMeH MO JUCHUILINHE TTPOBOJIUTCS B COOTBETCTBUU C PACITUCAHUEM MPOMEKYTOUHON aT-
TECTAIllH, B KOTOPOM YKa3bIBA€TCSl BpEMs €r0 MPOBEICHUS, HOMEp ayJUTOPHH, MECTO MPOBEICHUS
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KOHCYJIbTAIlMU. Y TBEPXKICHHOE paclucaHue pa3MeniaeTcsl Ha HHQOPMAIIMOHHBIX CTEHaX, a TaKXKe
Ha opUIIMaTBFHOM caiiTe YHHUBEpPCUTETA.

YpoBeHb TpeOOBaHMIA IS MPOMEKYTOYHOM ATTECTAIMHM OOYYalONINXCS yCTaHABIUBACTCS
paboueit mporpaMMoil TUCHUTUIMHBI U TOBOAUTCS IO CBEICHUS 00YyYarONINXCs B HaYalle CeMecTpa.

DK3aMeHbI MPUHUMAIOTCA, KaK MPaBmiIo, JekTopaMu. C pa3pemieHus 3aBeayromero kapeapon
Ha SK3aMEHE MOKET MPHUCYTCTBOBATh MpENoAaBaTenb Kadeaphl, MPUBICUCHHBIA A7 MOMOIIN B
npueMe 3K3amMeHa. B ciydae oTCyTCTBHS BEAyIIErO NMPEroJaBaTelis IK3aMeH MPUHUMAETCS MPero-
JaBaTelieM, Ha3HAYEHHBIM PACHOPSHKEHUEM 3aBEAYIOLIETO Kadeapoil.

[IpucyTcTBUE Ha dK3aMeHE IpenojaBaTesiell ¢ Apyrux kadenp 6e3 cOOTBETCTBYIOLIETO pac-
MOPSHKEHUS PEKTOpa, MPOPEKTOpa Mo yueOHOU padoTe win JekaHa GakyiabTeTa He TOMyCKaeTCs.

OOyuaromuecst pu SBKE Ha dK3aMeH 00s13aHbI UIMETH TIPH ce0e 3a4€THYIO0 KHHKKY, KOTOPYIO
OHH TIPEIBSBISAIOT YK3aMEHATOPY .

st mpoBeneHUsl 9K3aMeHa BeIyIIMi MpernojiaBaTeilb HaKaHyHE IOJIy4aeT B JIeKaHaTe 3a-
YETHO-IK3aMEHAIMOHHYIO BEJIOMOCTh, KOTOpasi BO3BPAILIAETCS B JACKaHAT MOCJIEe OKOHYAHUS MEPO-
MIPUSATHA B ICHb MMPOBEACHUS YK3aMEHA WM YTPOM CIICIYIOIIETO JTHS.

DK3aMeHbI MPOBOJIATCA MO OMiIeTaM B YCTHOM WMIIM MHCHbMEHHOM BHUJE, TUOO B BUAE TECTHU-
poBaHMsI. DK3aMEHAIIMOHHBIE OUJIETHI COCTABIISIOTCS 10 YCTAHOBICHHOUW (hOPME B COOTBETCTBHH C
YTBEPKIECHHBIMU Kadeapol SK3aMeHAIlMOHHBIMU BOMPOCAMH M YTBEPKIAAIOTCS 3aBEAYIOLIUM Ka-
dbenpoii exxerogHo. B 6uiere copepKuTcs 2 TEOPETUISCKUX BOTPOCA U 3a1a4a.

DK3aMeHaTopy MpeAOoCTaBiseTCs MPaBO 3a/laBaTh BOIMPOCHI CBEpX OmMIieTa, a TaKKe MOMHUMO
TEOPETHUECKUX BOIMPOCOB JaBaTh Ui PEIICHUS 3aJadyd M MPUMEPHI, HE BBIXOJSIINE 32 PaMKH
MPOMJICHHOTO MaTepuana 1mo u3y4aeMoil TUCIUILUINHE.

3HaHUS, YMEHUS U HAaBBIKA OOYYAIOIINXCS OMPEIEISIOTCS OIEHKAMHU «OTIUYHOY, «XOPOIIOY,
«YIOBIIETBOPUTEIBHO»,  «HEYIOBIETBOPUTEIBHO», KOTOpPbIE BBICTABISAIOTCA B 3a4ETHO-
9K3aMEHAIIMOHHYIO BEIOMOCTh M B 3a4ETHYIO KHIDKKY 00Yy4aromerocs B ICHb IK3aMeHa.

[Ipu mpoBeneHHWH YCTHOTO PK3aMEHa B ayAMTOPUU HE JODKHO HAXOAWTHCA Ooliee BOCHMH
00y4aromuxcsi Ha OJIHOTO MPEIo/1aBaTesl.

[Ipu mpoBeneHUU YCTHOTO SK3aMeHa O0OydJaroliuiics BHIOMpAaeT SK3aMEHAIMOHHBIM OHIIET B
CIIy9aifHOM TOPSIJIKE, 3aTe€M Ha3bIBaeT (haMUJIUIO, UMsI, OTYECTBO M HOMEP IK3aMEHAIIMOHHOTO OHU-
jeTa.

Bo Bpems sk3ameHa oOyuaroluecss MOTYT MOJIb30BaThCS C PA3peLICHUs] IK3aMEeHaTopa IMpo-
rpaMMOH AUCHUILTAHBI, CIIPABOYHOM M HOPMATHUBHOW JTUTEPATYyPOH, APYTUMHU MMOCOOUSIMU U TEXHU-
YECKUMH CPEJICTBAMH.

Bpemst moAroToBKM OTBETa MPH clladye K3aMeHa B YCTHOM opMe JOKHO COCTaBISATh HE Me-
Hee 40 MUHYT (TI0 JKeJIaHUIO 00YYaroIIerocss OTBET MOXKET OBITh TOCPOUYHBIM). Bpems orBera — He
6onee 15 MuHyT.

OOyyaromuiicsi, UCTIBITHIBAIOIINIA 3aTPYTHEHUS MPHU MOATOTOBKE K OTBETY IO BHIOpaHHOMY
UM OHIIeTy, UMEeeT IPaBoO Ha BHIOOP BTOPOTo OHIIETa C COOTBETCTBYIOLIUM MPOAJIEHUEM BPEMEHH Ha
moaAroToBky. [Ipy okoHYATETPHOM OIIEHWBAHWUU OTBETA OICHKA CHIDKAETCS Ha OoauH Oayul. Brimaua
TPeThero OuieTa He pa3penraeTcs.

Eciu oOyuarormumiicst IBUJICSI Ha DK3aMEH, W, B3sSB OWJIET, OTKA3aJiCs OT MPOXOXKJICHUS aTTe-
CTallH B CBSI3U C HEMOATOTOBJICHHOCTHIO, TO B BEJOMOCTH €MY BBICTaBIISIETCS OIIEHKAa «HEYIOBIIE-
TBOPUTEITHHOY.

Hapyienre AMCUMIUIMHBI, CIUCBIBAHHME, HMCIIOJIB30BAHHE OOYYAIOUIUMUCS Hepa3peleHHbIX
MEYATHBIX U PYKOIHCHBIX MAaTEPUATIOB, MOOWIBHBIX Tele()OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTHX BHUJIOB JMUYHON KOMMYHHUKAIIMOHHON M KOMIBIOTEPHON TEXHU-
KM BO BpEMs aTTECTAIIMOHHBIX HCIBITAHUN 3ampeinieHo. B ciaydyae HapymieHus 3TOro TpeOOBaHUS
npenojaBaTellb 00s3aH yAaTUTh 00y4arolerocss u3 ayAuTOPUH U MPOCTaBUTh €My B BEIOMOCTHU
OLIEHKY «HEYOBJIETBOPUTEIBHO.

BricTaBieHre OIEHOK, MOJYYEHHBIX MPH MOJABEACHUM PE3YJIbTaTOB MPOMEXKYTOUYHOU aTTe-
CTaIlMH, B 3a4€THO-IK3aMEHAIMOHHYIO BEIOMOCTh U 3a4ETHYIO KHUXKKY MTPOBOJUTCS B MPUCYTCTBUH
camoro oOyuatomerocsi. [IpenogaBatenu HecyT HMEpCOHAIBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEH-

28



HOCTh M TOYHOCTH BHECEHHS 3aITMced O pe3yiibTaTax HpOMe)KYTOqHOﬁ aTTecTalluy B 3a4€THO-
9K3aMEHAIOHHYIO BEZIOMOCTh U B 3a4E€THBIC KHUKKH.

HesBxa Ha »’K3aMeH OTMEdaeTcs B 3aquHO-3K3aMeHaHHOHHOﬁ BEAOMOCTH CJIOBAMH <«HE
SIBUJICSD).

st oOy4aronuxcsi, KOTOpble He CMOTJIM CAaTh 9K3aMEH B YCTAaHOBJICHHBIE CPOKH, Y HUBEP-
CHTET yCTaHaBJIMBACT MEPHOJ JIMKBUAALMH 33I0JDKEHHOCTH. B 3TOT mepuoa npemnoaaBaTeiy, npH-
HUMaBHIIUC 5K3aMCH, JOJKHbBI YCTAHOBUTH HC MCHCC 2-X I[Hefl, Koraa OHH 6YZIYT IIpUHHUMATh 3a-
nokeHHocTH. MHpopMmalys O JIMKBUAAIMM 33J0JDKEHHOCTH OTMEYAaeTcs B SK3aMEHAIMOHHOM
JIACTE.

OOyuaromumces, MOKa3aBIIMM OTIMYHBIC U XOpOIIME 3HAHUS B TEUCHHE CEMECTpa B XOJe
IMOCTOAHHOI'0 TCKYWICTO KOHTPOJIA YCIIEBACMOCTH, MOXKCET OBITH IMPOCTaBJICHA 35K3aMCHallMOHHAA
OLIEHKAa JJOCPOYHO, T.€. 6e3 caaun sk3ameHa. OLeHKa BBICTABISACTCA B AK3aMEHAIIMOHHBIH JINCT WIN
B 3a4€THO-9K3aMECHALMOHHYIO BEJOMOCTb.

WMHBanuapl ¥ JUla ¢ OrPAaHUYEHHBIMUA BO3MOXKHOCTSIMH 3/10POBbsI, MOTYT CJlaBaTh SK3aMEHbI B
MeKCECCHOHHBIN nepuoa B CpoOKH, YCTAHOBJICHHBIC MHIAWBHUIYaJIbHBIM y‘-I€6HI)IM miaHoM. MaBamm-
bl U JIMIA C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbs, MMEIOLIUE HApyIIEHUs OIOpPHO-
ABUTaTCJIBHOIO arrmapara, J0IYyCKAarOTCA Ha aTTCCTAIMOHHBIC MCIIbITAHUA B COIIPOBOXACHHUU aCCHU-
CTEHTOB-CONPOBOXKJAIOIIIUX.

[Ipouexypa mpoBeAeHUsI MPOMEKYTOUHOH aTTeCTallMU Al OCOOBIX CIIydaeB H3JI0KEHA B
«IlonoxeHNH O TEKyIIeM KOHTPOJE YyCIEBAEMOCTH M NMPOMEXKYTOYHON aTTECTallui 00Yy4aroluXcs
o OIIOII 6akanaBpuata, cneuuanutera 1 maructparypbs» @I'bOY BO 10xH0-Ypansckuii 'AY (
OYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

[Ikana 1 KpUTEpPUU OLIEHUBAHUS OTBETA OOYYAIOMIETOCS MTPEICTABICHBI B TAOJIHIIE

[IIxana Kpurepuu onieHuBanus
Ounenka 5 BCECTOPOHHEE 3HAHHME IPOrPAMMHOIO0 MaTrepuala MaTEeMaTUKH;
(oTHMuHO) MIPaBUJIBHOE NPHUMEHEHUE MAaTEeMaTUYECKUX 3HAHWW B PEIICHUM IpHU-
KJIaJIHbIX 3a/1a4.
Onenka 4 3HaHUE MPOrPaMMHOTO MaTepuana; HaJudyhe HE3HAYUTEIbHBIX
(xopomo) omMOOK B PEIICHUH 33/1a4; HEJOCTaTOYHOE PACKPBITHE COJCpKaHUS BO-
IIPOCOB.
Onenka 3 3HAHUE OCHOBHBIX MAaTEMAaTHYECKUX MOHATHI, METOJOB M AJITOPUTMOB,
(YIOBIIETBOPUTENBHO) | JONMYCKAET OUIMOKH ITPU MX MPUMEHEHHUH.
Onenka 2 HET 3HAaHUSA OCHOBHOI'O NPOrPAMMHOr0O Marepuana, IPUHIUIHAIbHBIC
(HEeYJOBJIETBOPUTENILHO) | OIIMOKU MPH OTBETE HAa BOTPOCHI M B PEIICHHUH 331a4.

BOl'lpOCLI K 3K3aMEHYy

2 cemecTp

3ana4u, NIPUBOIALINE K MOHATUIO IPOM3BOAHON. Onpenenenre Nponu3BOHOM.
[TpousBoaHas oT anredpandeckoi CyMMBbl, pa3HOCTH, TPOU3BEACHUS U YACTHOTO (PYHKIIMH.
[Tpon3BoIHBIE CIIOKHBIX (PYHKIUI, 3a]JaHHBIX HESIBHO M NTApaMEeTPUYECKH.
[Ipon3BoIHbIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHI (C BBIBOJOM).
Huddepennnan pynkiuu. ColicTBa neporo auddepeHnnana.
CBsI3b MEX/1y HETIPEPBIBHOCTHIO U TP (HEPEHIUPYEMOCThIO (DYHKITUH.
I'eomerpuueckuii 1 MEXaHUYECKH CMBICI MPOU3BOAHON 1 quddepenimana 1-ro mopsaka,
UX IPUMEHEHHE B PEIICHNN IPUKIJIAJHBIX 3a1a4.

8. TIpou3Bo/IHbIE BBICIIMX MOPSAKOB (PYHKIHMH, 3alaHHBIX SBHO, HESBHO, TAPAMETPUYECKH.

9. MexaHU4ecKuii CMBICT MIPOU3BOAHON 2-TO NOpsJIKa.

10. uddepennmanb 2-ro U BbICIIUX MOPsAKOB. HenHBapuaHTHOCTH (GopMbl auddepeHiua-
JIOB BBICIIUX TOPSAKOB.

11. Teopemsr depma, Pos, Jlarpanxa, Komrm.

NoohkowhE
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12. TIpaswio Jlonurais 1jist pACKPHITHsI HEOTIPEIETIEHHOCTEH.

13. VYcnoBust MOHOTOHHOCTH (DYHKIIHIA.

14. Dxcrpemymsbl GpyHKIHUI, HEOOX0AUMOE yCIoBHE. JlOCTATOYHBIC YCIOBUSL.

15. OrbickaHre HAaMMEHBIIETO ¥ HAUOOJBINEro 3HaUCHUH QyHKIUH, qruddepeHIrpyeMoii Ha
OTpE3Ke.

16. Uccnenosanue BoinykiocTd GpyHkimu. Touku neperuoa.

17. Acumnrots! QyHKIHH.

18. TlepBooGpasnast. HeompeaeieHHbIN HHTETPAT.

19. CaoiicTBa HeomnpeaeneHHOro HHTErpaia. Tabiuia HHTerpaios.

20. MeToapl WHTETpUPOBaHUs (HEMOCPEICTBCHHOE HHTEIPUPOBAHUE, MHTETPUPOBAHUE TIO
9acTsAM M 3aMEHOW NEPEMEHHBIX ).

21. Pa3nosxeHHEe MHOTOYICHA C JICHCTBUTEIBHBIME KO3(D(GHUIIMEHTAMH HA JTMHCWHbBIC U KBaJI-
paTUYHBIE MHOXKUTEIIH.

22. Pa3noxeHHe palMOHATBHBIX Apo0eil Ha mpocteiinie. HTerpupoBaHie pannoHaIbHbIX
(bYyHKIHIA.

23. VHTerpupoBaHue UPPANUOHAIBHBIX (YHKIHN (CTCIICHHBIE U TPUTOHOMETPHIECKHE MO/I-
CTAHOBKH).

24. VaTerpupoBaHue TPUTOHOMETPUUYECKUX (DYHKIMHA. YHHUBEpPCAIbHAS TPUTOHOMETPHYE-
CKasl MO/ICTaHOBKA.

25. BrlpakeHwus, HeHHTETPUPYEMBIE B KBaJIpaTypax.

26. 3ajauu, IPUBOJISIINE K MOHITHIO OMPEISICHHOTO HHTErpaia. MHTerpanbHas cymMma, Ofl-
penenennsiii uaTerpan. ®opmyna Hetorona-JleiiGnuma

27. CoiicTBa ONpeIeIIEeHHOr0 HHTErpajia, TeopemMa cymiecTBoBanus. «Teopema o cpeaHem».

28. WHTerpupoBaHue Mo YacTsM, 3aMEHA [IEPEMEHHOM B OIPEICICHHOM MHTETPAJIE.

29. OmnpeielieHHbIA HHTETPaA OT HEYETHON U YETHON (PYHKIMU O CUMMETPHIHOMY HPOME-
KYTKY.

30. HecoOcTBeHHBIE MHTErPANIbI ¢ OECKOHEYHBIMH TIPEIEIaMU U OT HEOTPAHUUYEHHBIX (YHK-
LUH.

31. BolunciieHue mIOm@AaeH mIOCKUX QuUryp.

32. Beruncienue [UTHHBI IyTU. Boruucierne o0beMa Tesa BpaieHus.

33. Brruncienne paboThl, CTATHCTHYECKUX MOMEHTOB, IIEHTPA TSHKECTH TIOCKOU (DUTYPBL

34. OyHKiMu OBYX NEHCTBUTENBHBIX MEPEMEHHBIX, CIIOCOOB! MX 3amanus. O6acTs onpeje-
JICHUS.

35. Jlunuu ypoBHS QYHKIIUH JBYX TIEPEMEHHBIX.

36. TMousTre mpeaena U HEMPEPHIBHOCTH (DYHKIMHU ABYX MEPEMEHHBIX.

37. YacTHble IPOU3BOIHBIE IEPBOTO TOPSIIKA, KX TEOMETPHIECCKHUI CMBICIT.

38. Monublii qudepeHnran, ero CBA3b ¢ YaCTHBIMH MPOW3BOAHBIMU. MHBapHaHTHOCTH
dhopmbl motHOTO MU depeHIrana.

39. IpubamKeHHbIE BHIUUCIEHHS C TOMOIIBIO MOIHOro auddepeHnuana.

40. TpousBoaubie u AudQepeHIranbl BBICIIMX MOPSIKOB. TeopeMa O CMEIIaHHbBIX MPOH3-
BOJIHBIX.

41. TuddepeHimpoBaHne CIOKHBIX U HESIBHBIX ()YHKITHIA.

42. KacatenbHas IUIOCKOCTh U HOPMAJTh K TIOBEPXHOCTH.

43. DxcrpeMyMbl QYHKIMH JBYX NepeMeHHbIX. HeoOxoaumoe ycoBue skcTpemyma. Jlocrta-
TOYHOE YCJIOBHE SKCTPEMYMA.

44. OrpicKaHNe HANMEHBIINX U HAMOOJIBININX 3HAYCHUN ()yHKIIUH.
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JUCT PETUCTPALIMUA U3MEHEHU

Howmep
W3MEHEHUS

Howmepa nuctos

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHbIX

OcHoBaHue U1 BHE-
CEHUSI U3MEHEHUN

Tloamuce

Pacmmdposka
MOIITUCH

Jata

JlaTta BBeeHUS
A3MEHEHNS






