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1. CTpykTypa 1 0011asi TPYA0EMKOCTb U CIUIIINHbBI

OO011ast TPYI0EMKOCTh JUCIUILIMHBI COCTABIISACT 2 3a4eTHBIC eIUHUIIBI (72 Yaca).
dopMa IPOMEKYTOUHOM aTTECTALUU — 3a4ET

Ounas gopma
oOyueHus
Kypc 2
Cemectp 1
Jlexuuun 18
[IpakTHuecKkue 3aHATHI 18
JlaGopaTopHbie 3aHATUSL -
Koncyapranuun -
HTOro ayiuTOpHBIX 3aHITHI 36
CamocTosTenbHas pabora 36
Kypcosas pabora -
OK3aMeH -
O61iee KOJTUYECTBO YaCOB 72

2. llenn ocBOCHMS JMCHUIITHHBI

[lensimu  ocBoeHust JucuuIuiuHbl "VIHTerpanbHble yYpaBHEHMsI U BapHallMOHHOE
ucuucieHue" sBisgercs (OPMHPOBAHHWE COBPEMEHHBIX TEOPETHMYECKMX 3HAaHMM B o0jactu
WHTEIPAJIBHBIX YPABHEHUN M NPAKTUYECKUX HABBIKOB B PELICHUU U MCCIIEJOBAHMM OCHOBHBIX
TUIIOB MHTETPAJIBHBIX YPAaBHEHW, pEIIEHUsS BapUalMOHHBIX 3azad. lLlemsiMu ocBoeHus
JTVCIUATUTMHBL SIBJISIFOTCS: -M3y4eHHE O0a30BBIX TOHSATHA TEOPHHM WHTETPAIBHBIX YpPaBHEHUH W
BapHallMOHHOT'O MCYMCIIEHUS. ~-OCBOEHUE OCHOBHBIX IIPUEMOB PELICHMs IPAKTUYECKUX 3a1ad 10
TEMaM JUCHUIUIMHBL -TIPHOOpPETeHUs] ombiTa pabOThl C MaTeMaTUYeCKOH M CBSI3aHHOM C
MaTEeMaTHKOW Hay4YHOU U yueOHOM JTUTepaTypoOu.

3. Mecto qucuuniaunsl B crpykrype OIIOII: Ba3zosas yacts. 51.5.05.07

JanHas yweOHas aucuuIuiiHa BiiIrodeHa B paszznen b1.5.05.07 OOGmenpodeccrnoHanbHbIiR"
OCHOBHOU 00pazoBarenbHO# nmporpammsbl 03.03.02 dusuka. OcBamBaercs Ha 2 Kypee, 1 cemectp.

Jucuumnuba " VHTerpajipHble YpaBHEHUS M BapUAlMOHHOE HCUYHUCIEHHE " OTHOCHUTCS K
pasneny "Kypcbr kadenpsl" mnpodeccrmonanmbHOro mukiaa. Jlus  uM3ydeHUS IUCHUTLTAHBI
HE00XO/IMMBI 3HaHUS, YMEHUS U KOMIIETEHIINH, [TOJyYeHHbIE 00yJaloluMucs B OakanaBpuaTe B

pe3ysbTaTe OCBOEHUS AUCLUUIIIMHBI «KMaTEMaTUKay.
4. TpeOoBaHus K pe3yJibTATAM OCBOCHUS JMCHHUIIIMHbI
Komnerennuu oOyuaroerocs, popMupyemblie B pe3yabTaTe OCBOSHHS TUCLUIIIMHBI.

B pesynprare m3zydeHus AUCHUIUIMHBI OOYyYarOImUUCA TOJDKEH 00J1amaTh CIeNYIOUIUMU
KOMIETSHIUSIMU (pe3yabTaTaMH OCBOCHHSI 00pa30BaTEIbHON IPOrPaMMBI):

Koanl y
v Conepxanue KoMNeTeHIUI
KOMIIeTeH U
CIOCOOHOCTBIO HCTIOIB30BATh B MPO(EeCCUOHATBHON IeITeTbHOCTH 0a30BbIC
OHK-2 3HAHUA q)YH)IaMeHTaJ'IBHI)IX pa3HeHOB MaTeMaTHKU, CcO31aBaThb
MaTeMaTHYeCKUe MOJENHU THUIOBBIX MPOPECCHOHANBHBIX 3a7ad W




UHTEPIPETUPOBATH

IIPUMEHUMOCTHU MOJEIIEeH

MMOJTY4YCHHBIC

pe3yibTaThl

C y4Y4eTOM TpaHHUIl

OIIK-4

CHOCOOHOCTBIO TIOHUMATH CYIIHOCTD U 3HaUY€HHe WH(POpPMAIUU B Pa3BUTHH
COBPEMEHHOTO O0IIECTBA, 0CO3HABATH ONACHOCTh U YTPO3Y, BOSHUKAIOIINE
B 3TOM IIpoLecce, COOM0aTh OCHOBHBIE TpeOOBaHU HHPOPMALIMOHHOM

0€e30I1aCHOCTH

B3auMoCBs3b TIaHUPYEMBIX pPE3yIbTaTOB OOYYEHHS MO AMCIHUIUIMHE ¢ (POPMUPYEMBIMU
komnerennuamu OITOIT:

Koasi IInanupyemsle pe3yabTaThl 00y4eHH,
KOMIIeTEeHIIMii cooTBeTcTBYIOIIHE (hopmMupyembiM KomnereHuusam OITOII
onon 3HaTh YMmethb Baagern
OCHOBHBIE TEOPEMBI -IIPUMEHSTh TTOJIyYeHHBIE|-METOJaMHU
dpearonsma TEOPUU 3HAHUS IJ1 PeLICHUs MOJICTTUPOBAHUS
MHTErPaIbHbIX 3a/1a4 B pa3aIuYHbIX MPaKTUYECKHUX 3a/1a4 C
YPaBHCHUI, a TaKKe obnacTIx HOMOH_IBIOUI/IHTerpaJIBHBIX
pYruX MaTeMaTUYeCKUX HAYK, |ypaBHEHUH U
MATCMATHUCCKIX TaKUX KaK ypaBHEHUS B nn@@epeﬁuunanbﬁmx
OTIK-2 e — YaCTHBIX MTPOU3BOHBIX, |yPAaBHEHUH , HABBIKAMU
METObI MaT(PU3UKH. MIPUMEHEHUSI
pemiaTh KJIacCUYeCKMe  |KaueCTBEHHOIrO aHain3a
3a1aud (QU3UKH U pelIeHn Bapraluu
MIPUKIIATHON MaTeMaTHUKU| ) yHKIIMOHATIA.
C IOMOIIBIO
HWHTETPAIbHBIX
YPaBHEHHUH.
OCHOBHBIE HaIlpaBJIEHUsl |peuaTh 3aJ1aun| :METOAaMM
Pa3BUTH TCOPUU IPpHUBOIAIINC K|UCCIICAOBAHUA U
MHTErPaTbHbBIX nuddepeHIaTbHBIM pelIeHus: OCHOBHBIX
ypaBHEHHIA, a TaKiKe ypaBHEHUSIM H| TUIIOB HHTUerpam,me
pYrHX WHTETPAIbHBIM YpaBHEHUH . IPUMEHSTh
MATEMATHICCKIX ypaBHEHUSIM, YMETB| U3BECTHBIE METOIbI
OTTK-4 e —— HCCIEeAOBaTh BapHAlMIO|pEIICHUs 3a1a4 B
(yHKIIMOHAA. HAXOJIUTh KAYECTBEHHOM aHAIN3e
pelIeHUs] HHTETPAIbHBIX| MHTErPATbHBIX
ypaBHeHuN @penrosibMaypaBHEHUN Ha PAKTUKE;
u BonwTeppa. HUCIO0Ib30BaTh
MIPUIIOKEHUS IS
pelIeHus pa3HOo0Opa3HbBIX
3aJa4 MaTEMaTUKH.

[Tpu npoBeneHNH Yy4eOHBIX 3aHATHI 0OecredrBaeTCsl pa3BUTHE Y 00YYaIOIINXCsl HABBIKOB
KOMaHAHON paOoThl, MEKIIMYHOCTHOW KOMMYHHMKAIUH, IPUHATHS PELICHUH, TUIEPCKUX KayeCcTB
(BKIIIOUAsi TIPU HEOOXOJMMOCTH HPOBEIEHHE MHTEPAKTUBHBIX JIEKIUH, TPYNIOBBIX JUCKYCCHUH,
POJIEBBIX HWIP, TPCHHUHIOB, aHAJIM3 CI/ITyaHI/Iﬁ U HMUTAIIMOHHBIX MO}IGJ’IGﬁ, mpernoagaBaHue
JUCUMIUIMH (MOJynei) B (opMe KypcoB, COCTaBJIEHHBIX HAa OCHOBE pe3yJbTaTOB Hay4HBIX
UCCJIEIOBaHUM, B TOM YHCJIE C Y4YE€TOM PETHOHAIbHBIX OCOOEHHOCTEM W MpodeccCHOHATbHON



NeSITeIbHOCTH BBITYCKHUKOB U IOTpEeOHOCTEH padoTonaTeneil).



[Beeaute TeKCT]

5. Conep:kanue U yueOHO-MeTOAMYECKAs KAPTA JUCIUILJIMHBI

Home HaumeHoBaHue TeM (BONPOCOB),
P M3y4aemMbIX 10 JAHHOMH SansTus CamoctosTenbias pagora ®opMbI KOHTPOJISI Jlurepa
Heael [ CTY/ICHTOB Typa
u T p Coneprxanne Yacel
1-2 Wurerpanbabie ypaBHeHUs.. OCHOBHBIC THITBI. dusnueckue 3a1auu, 4 VeTHBIN onpoc, [1], [2],
dusnuecKue 3a1a41 TPUBOIAIINE K MPUBOJIAIINE K COOOIICHHS 10 [31, [4],
HUHTErPAIbHBIM YPaBHEHHSIM. UHTErPAIbHBIM YPaBHEHHSIM. BONIpOCaM TEMEI, [5], [6]
2 2 | 3agaua o kojeOaHUsX, KOHCTICKT.
3a/1a4a O PACCESHUU JTyIUCTOM
SHEpruu, 3a1a4a Aoes,
3a/1a4a 0 OpaxMCTOXPOHE.
3-4 Teopemsbl THa @pearoasma st THHEHHBIX Mertpuueckue npocTpaHCTBa. 4 | YcrHslif ompoc, [1], [2],
anreOpanyecKux ypaBHEHUIA. 5 2 HopmupoBaHHBIE IPOCTPAHCTBA, JOKJIaJ], KOHCIICKT, [3], [4],
CBKJIUIOBBI IIPOCTPAHCTBA. [5], [6]
2.JIuneiHble ONEepaTOpBHI.
5-6 JIuHeliHbIe MHTETpANIbHBIC [TpeoOpaszoBanue dypee. 4 | YcrHslif ompoc, [1], [2],
ypaBHeHus THra Opearonsma. 2 2 | [IpeoGpazoBanue Jlanunaca. MOKJIaJl, KOHCIIEKT, [3], [4],
2.Meton Bunepa-Xomnoda. KOJUIOKBHYM [5], [6]
7-8 Teopemsl @penronsMma. [lepBast , BTopas u TpeTbs [TprHIMDI CKMMAIOIINX 4 YcrHBIH ompoc, [1], [2],
Teopembl Dpearonabma. 2 2 | oroOpaxenuii. Teopema o KOHCIIEKT, 10K, [3], [4],
HETIOIBYDKHOU TOYKE. [5], [6]
9-10 | JIuHeliHBIE TPOCTPAHCTBA U JIMHEHHBIE Meron TuxoHoBa 4 | YcrHslif ompoc, [1], [2],
orneparopsl. CekTp (ppearobMoBbIX 2 2 peryisipu3anuu peLIeHu KOHCIICKT, TOKIIax, [31, [4],
OIIepaTOPOB. ypaBHeHus ~ @Dpenromsma 1 KOJLIOKBUYM [5], [6]
pona.
11-12 | HTerpanbHble ypaBHEHUS C 3amava Iltypma -JImyBrmis 4 | YcrHslif ompoc, [1], [2],
CUMMETPUYECKHMHU OTIepPaTOPaMH. 2 2 | 2.@ynkuus I'puna u  ee KOHCIIEKT, IOKIIa], [3]. [4],
MIOCTPOCHHE. . [5], [6]
13-14 | TousTHE QyHKIMOHAIA. JlocTaTouHblie YCIOBUS 4 VerHslii onpoc, [1], [2],
[Mpocreiimue 3a1a4n CBI3aHHBIC C 2 2 | BKCTpeMyMa. KOHCIICKT, JOKJIaf, [3], [4],
(GyHKIIMOHATIAMH. [5], [6]




15-16 | DkcrpeMyM (pyHKIMOHAJIA. H3onepumerpuueckas 3a1aya. 4 | Ycrubli onpoc, [1], [2],
Heo6xoamuMoe ycIoBHe SKCTpEMyMa 2 2 KOHCIIEKT, oknan, | [3], [4],
¢dbyHKIIMOHATA. TpC3CHTALIHA [51, [6]

17-18 | Vpasuenue Diinepa - Jlarpanska. YacTHble Kiaccuueckue 3a1a4u 4 | Yerusiii onpoc, [1], [2],
CITy4au. 2 2 | BapHAIMOHHOI'O UCYUCIICHHUS. KOHCIIEKT, TOKIIaJ, [3], [4],

KOJUIOKBUYM [5]’ [6]
UTOTI'O 18 18 36
IIpumeyanus:

— Bce Bupl yueOHOM pabOTHI MOTYT POBOAUTHCS JUCTAHIIMOHHO HA OCHOBAHHH JIOKAJILHBIX HOPMATHBHBIX aKTOB.
— B niensx peanuzanuy MHAWBUIYATBHOTO TI0X0/1a K 00yUEHHUIO CTYACHTOB, OCYIICCTBISIONINX YUSOHBIH MPOIECC 110 MHIUBUAYAIBHON TPACKTOPHH B paMKaXx
WHAMBUIYAJILHOTO Pa0OYero IiaHa, u3y4eHue JaHHOW JUCIMILIMHBI MOXKET OCYIICCTBIATHCS Yepe3 MHIAUBUIYaTbHBIC KOHCYJIBTAI[MHM IIPEO1aBaTessl OYHO, B 4aChI

KOHCYJIbTAIIUH, IO JIEKTPOHHOI 1moyTe, a Takke ¢ ucnonbzoBanneM Webex, miardopmsl quctaHunoHHoro ooy4enus Moodle, nuuneiii kabHHET CTyIeHTa Ha caiiTe
COI'Y, apyrux sanementos DM1OC COI'Y.



[BBeauTe TeKCT]
6. O6pa3oBaTejibHbIe TEXHOJOTHHU

TpaguuuoHHBIE JeKIMU U NMPAKTHYECKHE (CEMUHAPCKHE) 3aHATHS C HUCIIOJIb30BAHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJOTWW. JIEKIMHM € HUCIOIB30BAHUEM MYJIbTUMEAUINHBIX
Ipe3eHTalMid, JeKUuu-Oeceqpl, JEKUUU-AUATIOTH, JBPUCTUYECKUE  JIKIUH, JIEKIIHH-
BU3YalIHM3al[ii, PAKTUUECKUE 3aHSATHUS, CAMOCTOSITENIbHAs paboTa CTYAEHTOB, KOMIIBIOTEPHOE
TECTUPOBAHUE.

JleKumMs-A4aJI0r — COJEPHKAHUE MOJAETCA YEPE3 CEPUI0 BOIPOCOB, HA KOTOPBIE CTYJIECHT
JIOJ>KEH OTBEYATh HEMOCPEICTBEHHO B XOJI€ JIEKIIUU.

OnsaiiH-ceMMHAP — PA3HOBUIHOCTh BEO-KOH(PEPEHIINH, TPOBEICHUE OHJIAWH-BCTPEY WIIH
npe3eHTauuii dyepe3 MHTEpHET B pEXUME pealbHOro BpeMeHH. Kaxaplii U3 Y4YaCTHHKOB
HAXOJHUTCS Y CBOEro KOMIIbIOTEpa (CpeACTBa CBSI3M), a CBSA3b MEXIYy HHUMH IOJCPKUBACTCS
yepe3 MIHTEepHET mOoCcpeACTBOM 3arpykaeMoro MpUIIOKEHHs, YCTAHOBJIEHHOIO Ha KOMIIBIOTEpE
Kax1oro yuacTauka (Zoom, Meet, Skype u ap.).

Buneoxondgepennusi — ceanc BuueokoHdpepenucsszu (BKC) — »3to TexHomorus
MHTEPAKTUBHOT'O B3aMMOJICHCTBHS IBYX U 0oJiee YHaCTHUKOB 00pa3oBaTEIbHOIO IMpolecca sl
oOMeHa nHpOopMaIUei B peaIbHOM PEeKUME BPEMEHHU.

Hcnonb3yroTcss  MHTEpPAKTHUBHBIE  METOMBI  OOyYEHUWS:  CUTYallMOHHBIC  3aJadH,
WCCIICIOBATEIILCKAI METOJ] OOYYeHHUs, NIEJOBBIE WIPHI, TOJArOTOBKA M IyOJHMYHAS 3amluTa
pedeparoB. Mcnonb3yroTcs peTHHTOBasi TEXHOJIOTHS, TEXHOJIOTUU JUCTAHIIMOHHOTO OOYyUEHHUS.
Hcnone3yloTcss MHTEPAKTUBHBIE METOIbI O0YUCHHSI: CUTYAI[MOHHbIE 3a7]a4i, UCCIIE0BATEIbCKUN
MeTO]l 00y4YeHUsl, 1eJIOBbIE UTPBI, IOJrOTOBKA U MMyOIUYHAs 3a1uTa pedepaToB.

TexHoJiorUsl JJIEKTPOHHOT0 OO0y4YeHHs1 (peau3yercss MpPHU IOMOIIM SJICKTPOHHOM
uHpopmanmonHo-o6pazoBatenbHOM cpenbl (DUOC) COI'Y npu ucnonszoBanuu pecypcoB IbC,
IIPY IPOBEICHUH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS H T. II.).

Hcnonp3yroTcsi  OaJuIbHO-PEHTHHTOBAsT CHUCTEMa  OICHKH 3HAHWW, TEXHOJOTHH C
NPUMEHEHHEM JTUCTaHIIMOHHOTO 00y4ueHus Ha rutatdgopme http://Ims.nosu.ru/.

Ilpumeyanus:
- Bce Bupl yueOHOM pabOThI MOTYT MPOBOAMUTHCS JAUCTAHIIMOHHO HA OCHOBE JIOKAJIBHBIX
HOPMATHUBHBIX aKTOB.

7. YueOHO-MeTOoANYeCKOe o0ecneYeHrne CaMOCTOsATeIbHOIH PadoThI
CamocrosrenbHas paboTa oOyyaroluxcs sBISETCS OJHUM U3 BUAOB Y4YEOHBIX 3aHATHM.

CamocrosiTenpHas paboTa MPOBOAUTCS C LIETBIO:

— CHUCTEMATU3allMM W 3aKPCIUICHHA IMOJIYYCHHBIX TCOPCTHYCCKUX 3HaHUH H MPAKTUICCKUX
YMEHMH 00y4aromuxcsi CTYJAEHTOB;

— yrayOJICHHs ¥ PacIIiPeHUs TEOPETUICCKUX 3HAHUM;

— (QopmMupoBaHUS YMEHHMH HCIOJb30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOUYHYIO
JIOKYMEHTAIUIO U CTeIHATIbHYI0 TUTEPaTypy;

- (opMHUpOBaHHS CaMOCTOSITEIBHOCTH  MBIIIIEHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOPEaTU3allnu;

— pa3BUTHUSA UCCIIETOBATEILCKUX YMEHUH.

CamocrosTenpHas padoTa OOyYAIOMIMXCSl OCYIIECTBIIIETCS HA TMPOTSHKEHWH H3YYCHHUS BCEH
JUCHUIIJIMHBI B COOTBETCTBUMH C yTBep)K}IeHHOﬁ B yqe6HOM IJIaHE TPYAOECMKOCTBIO U COCTOUT H3:
- pa6OTLI CTYACHTOB C JICKOMOHHBIMH MaTcpUajlaMu, IMOMCKa M aHaJr3a JIMTCpaTypbl U


http://lms.nosu.ru/

AJNIEKTPOHHBIX HCTOYHUKOB HH(POPMAIINH TI0 33/IaHHON TeME;

- BBITIOJTHEHUS 3aJ]aHUi [T caMocTosATeNbHON paboTel B OUOC COT'Y;

- U3YYCHHS TEOPETUYECKOIO0 M CTATUCTUYECKOIO MaTepuana i MOATOTOBKH K CEMHUHApPCKUM
3aHSITHSIM;

- IOJATOTOBKH K 3K3aMEHY.

CaMocrosiTenbHasi paboTa CTYACHTOB MPOBOAWTCS B BUJE NMUCHMEHHBIX JOMAITHUX
3alaHuii (B TOM 4YHCIIe, PA3HOYPOBHEBBIX 3aJlaHWIi), TOJTOTOBKHM KOHCIIEKTOB II0 TeMaM
npakTU4ecKuX 3aHATUNA. CTyIeHThl MUCBMEHHO BBIMIOJHSIOT 3aJaHUsl ISl CaMOCTOSATEIbHON
paboThI, TOJB3YACh TCOPETUUCCKUM MaTepuaaoM (JICKIIUH, ydyeOHas JuTeparypa M MHTEPHET-
pecypchl MO JAaHHOM TeMeE), IOCJI€ YEro IPOBOJUTCS OOCYKIEHUE [aHHOM TEeMbl IOJ
PYKOBOJICTBOM IIPENOAaBaTEIs.

Bonpocel, BEIHOCHMBIE Ha CaMOCTOSITEIPHOE U3YYCHHUE, a TaKKe yueOHas JiMTeparypa u
METOJMYECKUN MaTepHall 10 OPTaHM3allid CaMOCTOATEIbHONW PabOThI CTYJIEHTOB OTPa’KCHBI B
Y4eOHO-METOAMYECKON KapTe MUCHUIUIMHBL, a TaKXKe Ha CalTe IUCTAaHIMOHHOTO OOydeHUs
COTY mnomazaka cucremsl «MOODLE» nio cepuike:  http://Ims.nosu.ru/.

[To xaxmoil W3 TeM Il CaMOCTOATEIBHOTO W3y4Y€HHUS, IPUBEICHHBIX B pabdoyeid
nporpamme, CTyJEHTaM CJIeAyeT CHayala MNpOYUTaTh PEKOMEHJOBAHHYIO JIUTEpATypy WU IpHU
HEOOXOJMMOCTH COCTAaBUTh KPATKUW KOHCIEKT OCHOBHBIX MOJIOKCHHM, TEPMHHOB, CBEICHUH,
TpeOYIOIMIMX 3alIOMUHAHUS U SBIISIOIIUXCS OCHOBOIOJIATAIOIIUMHU B 3TOU TEME.

[Ipu moxaroroBke 3agaHUi 1O CaMOCTOSITENIBHOW paboTe CTyIeHTaM HeoOXO0IUMO
OPUEHTHPOBATHCS HA KOHCIIEKTHI JIEKIUI, PEKOMEHIYEMYIO JTUTEPATYPY.
st paciimpeHust 3SHAaHUM MO JUCIUTUIMHE PEKOMEH/IYETCsl MCTIONIb30BaTh IHTepHET-pecypcehl:

MPOBOJIUTHh TIOWCK B Pa3IMYHBIX CHCTEMaX, TaKMX KakK OOIIME IOMCKOBBIC CHCTEMBI:
www.yandex.ru, www.google.ru, a Takke CIeNHalbHBEIE ITOMCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3agaHus AJ151 CAMOCTOSITEIbHON Pa0oThI CTY/IEHTOB 0 JUCHHUIINHE
CamocrosrenbHas paboTa CTYAEHTOB, NPEAYCMOTpEHHas y4eOHBIM ILIAHOM, JOJKHA

COOTBETCTBOBATh OoJiee TIyOOKOMY YCBOEGHHIO M3y4aeMoro Kypca, (OpMHpOBAaTh HABBIKH
UCCIIEIOBATEIbCKOW  paboOThl M OpPUEHTHPOBAaTh CTYJIEHTOB Ha yMEHUE IPUMEHATh
TEOPETUUECKUE 3HAHUS HA IIPAKTUKE.

3amaHus JUIS CaMOCTOATENBbHOM paboThl COCTABISAIOTCS IO pasfesaM M TeMaMm, II0
KOTOPBIM HE TMPEeAyCMOTPEHBbl ayJWTOpPHbIE 3aHATUS, JHUOO TpedyeTcss JAONOJHUTEIBHO
npopaboTaTh W MpoaHAIM3UPOBATh pacCMATPUBAEMBI IpenojaBaTelieM MaTepual B oO0beMe
3aIUIAHUPOBAHHBIX YaCOB.

3aiaHus IO CaMOCTOSTENbHON paboTe MO JUCIUILIMHE MOTYT OBITh CIEAYIOIIUX BU/IOB:

e KOHCIIEKTHPOBaHHE NEPBOUCTOUYHUKOB U APYroi yueOHOH IuTepaTypsl;

e 1mpopaboTka y4yeOHOro marepuana (IO KOHCHEKTaM JIeKIMH ydeOHOH M HaydHOIl
JaUTepaTtype) M MOJrOTOBKA JOKJIAJ0B Ha CEMMHapax M TNPaKTUYECKUX 3aHATHSX, K
YYaCTHIO B TEMAaTUYECKUX JUCKYCCUSX U JEJIOBBIX UIPax;

®  BBINOJHEHUE KOHTPOJIBHBIX paboT, TBOPUECKUX (IMPOEKTHBIX) 3a/1aHUIi;

® DpeEIICHHUE 3a/1a4;

® MOJEIMPOBAHKE U/WIM aHAIU3 KOHKPETHBIX MIPOOJIEMHBIX CUTYaIU;

® aHaJIU3 CTATUCTMYECKUX M (DAKTUYECKHX MaTepUalioB, COCTABJICHUE BBHIBOJIOB HAa OCHOBE
IIPOBEICHHOTO AHAJIN3a U T.[I.

Pe3ynbratel  camocTOsITENIbHOM  paOOTBl  KOHTPOJHMPYIOTCS  IperojaBaTeseM U
YUUTBHIBAIOTCS TPU aTTeCTallUU CTylAeHTa (9k3ameH). Ilpu 3ToM MpoBOASATCS: TECTHUPOBAHUE,
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JKCIIPECC-ONPOC HAa CEMHHAPCKUX M TPAKTHYSCKUX 3aHIATHAX, 3aclylNIMBaHUE JIOKJIAJIOB,
MPOBEpKa MUCbMEHHBIX paboT M T.1.

CamocrosiTenpbHasi paboTa CTYJICHTOB BKIIOYACT BBHINIOJHEHHWE AOMAIIHUX 3aJaHUN K
KOKIOMY J1a00paTOpHOMY U MPAKTUICCKOMY 3aHATHIO. 3a/IaHUsI COJEPKAT YCTHYIO MOATOTOBKY
M0 TEOPETUICCKUM BOIIPOCAM.

JIIs TIOATOTOBKM K 3aHATHSAM CTYACHTHI IOJIB3YIOTCS YyYCOHMKAMU M  y4eOHBIMHU
MOCOOMSIMH, YKa3aHHBIMH B CIIHCKE PEKOMCHJIOBAHHOW JIMTEPATyphl, a TAKKE HHTCPHET-
HUCTOYHUKAMHU. Bce MeToauveckwe Marepualibl IMPEACTaBICHbI B CHCTEME JIMCTAHIIMOHHOIO
obydyenuss COI'Y (Caiitr IO COI'Y na mmomanke cuctembl «MOODLE» mo cchbuike:
http://Ims.nosu.ru/).

MeTtoanyeckue peKOMeHAAlMH 110 HCI0JIb30BAHNIO HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTHil 00y4eHust

JUis u3yyeHus JEeKIMOHHOIO MaTepHajia JUCLUIUIMHBI IPUMEHSIOTCS ayiMOBU3YyalbHbIE
(MyJTBbTUMEIUIHBIE) TEXHOJOTMH, KOTOpbIE HE OTPHUIAIOT TPAAWIMOHHBIC, IPOBEPEHHBIC
BPEMEHEM METOJbl IpernojaBaHus, HO, TMPU 3TOM, OHM IOBBIIIAIOT  HATJISAHOCTb,
UH(POPMATUBHOCTH, ONEPATHBHOCTh B TOJaue HH(OpMAIUH, TO3BOJISIOT AKOHOMHTH BpEeMs
3aHATHM.

Kaxmoe mnpakThueckoe (CeMHHApCKOE) 3aHITHE HUMEET CBOI 0col0yoo  ¢opmy
IPOBE/ICHUS, CBOIO METOAOJIOIMYECKYI0 clelu(pUKy, YTO IO3BOJSET Pa3BUBATh Yy CTYJICHTOB
pa3nuyHble Kak OOIIEKyJIbTYpHBIE, TaK M NpoQeccHoHaIbHbIE KomreTeHIuH. [locraHoBka
npobaeMbl, pa3dop akTyalbHbIX KOHKPETHBIX M TUIOTETHMYECKUX CHUTyallud, co37aHue
aTMocdepsl Arajora MeXay MperogaBaTesieM U TPYIION Mo3BOJsSET paboTaTh HHINBUIYAIHHO
U B MajblX IpyIIax, KOJUIEKTUBHO OOCYXIaTb OINpPENEICHHBIH TeMaMu MaTepuai, a Takke
UHHUIIMAPOBATh CAMOCTOSITENIbHYIO paboTy cTyaeHTOB. [Ipu ocMbICieHnn coaepikaHusi BOIPOCOB
IPAaKTUYECKUX 3aHATUH MpecieayeTcs Lellb COON0AaTh IPEEMCTBEHHOCTh B IPO(PECCHOHATBHOM
U B TBOPYECKOM Pa3BUTHU CTY/ICHTOB.

Kontponb camoctosTensHO pabOThl CTYAEHTOB NpPHU3BaH CAeIaTh MPOLEcC 00y4eHus
OoJiee 1EJIOCTHBIM M oprannyHbIM. Ero 3amada He ocTaBUTh 0e3 BHHUMAaHUS Jake, Ha IEPBBIN
B3IJISA]l, MaJO3HAYUTENIbHBIE BOTIPOCHI.

MeToanyecKkue YKazaHud AJad oﬁyqamumxcs[ 110 OCBOCHMIO NUCHMUITJIMHbI

Buj yueOHbBIX 3aHATHI Opranu3zanus 1eATeIbHOCTH CTYJEHTa

Jlekuus [Tocenienue TEKIIMOHHBIX 3aHATUI U KOHCIIEKTUPOBAHUE JIEKIIUOHHOTO
MaTepuanga SBISAETCS HEJOCTAaTOYHBIM YCIOBHEM JMJIs YCIEIIHOTO
YCBOGHMSI JUCHUIUIMHBL. CTylneHTy HeoOXOIuMO CHUCTEeMaTHYeCKU
paboTtarh ¢ yueOHOI M METOAMUYECKON JIUTEPaTypor, peKOMEHIyeMon
[0 KaXJIOMY pas3ieny JIeKTOpOM, JOMOJHSAS KOHCIEKT JeKIUH
HEOOXOAMMBIMU TOSICHEHUSIMH, YTOYHEHHUSMH U TEPMHUHAMH IO
n3ydaeMoit Teme. Heobxoaumo mucath KOHCIEKTHI JIEKIMA: KPaTKo,
cxematnyHo. IlocnenoBatesnbHO (PUKCHPOBATH OCHOBHBIE MOJIOKEHHUS,
BBIBOJIbI, (POPMYJIUPOBKH, OOOOIIEHHS; MOMEYaTh BAaXKHbBIE MBICIH,
BBIIEIIATD KIIIOUEBBIE CJIOBA, TEPMUHBL. [IpoBEpATH TEpPMHUHBI, TOHATUN
C TOMOIIbIO  DSHIMKIONEIWH,  CIIOBapei, CHPAaBOYHUKOB C
BBIMKUCHIBAHUEM TOJKOBaHMKA B TeTpaab. OOO03HAYUTH BOIMPOCHI,
TEPMHHBI, MaTepHajl, KOTOPbI BBI3BIBAET TPYAHOCTH, MOMETHTH U
MONBITATBCS HAWTU OTBET B pEKOMEHAyeMoW sureparype. Ecmn
CaMOCTOSITEJILHO HE yJaeTcsl pa3o0parbcs B MaTepuaie, He00X0IUMO
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chopMyIMpOBaTh BOIIPOC U 3a/1aTh MPENoaBaTelto Ha KOHCYJIbTalluH,
Ha IPAKTHYECKOM 3aHSITHH.

IInceMennblie 3HAKOMCTBO C OCHOBHOM U JIOMOJIHUTEILHON JTUTEPATYPO, BKITFOYAS
JAOMAIIHHE 3aJaHHA | CIPABOYHBIC H3IAHUS, 3apyOe)KHbIE HICTOYHHKHU, KOHCIIEKT OCHOBHBIX
(KOHCIEKT) MOJIOKEHUH, TEPMUHOB, CBEIEHUHN, TpPeOYIOIUX 3alOMUHAHUSA U

ABJIIOIIUXCA OCHOBOIIOJArarOimiyMmn B sro Teme. CocTaBiecHHE
KOHCIICKTOB I10 MPOYXUTAaHHBIM JIUTCPATYPHBIM HCTOYHHUKAM U OP.

[Ipy moaroroBke K 3aHATHIO HEOOXOJIMMO OPUEHTHUPOBATHCS Ha
KOHCIIEKTHI JICKIIUWA, PEKOMEHAYEMYIO JTUTEPATYPy.

IIo KaX(HOﬁ H3 TCM U1 CaMOCTOATCIIBHOTO U3YyUYCHUS, IPUBCACHHLIX B
paboueii mporpamMme, CiIeayeT CHadajia MpOYrTaTh PEKOMEHIOBAaHHYIO
JUTEPATYPy U TPU HEOOXOAWMOCTH COCTABUTH KPATKHM KOHCHEKT
OCHOBHBIX  IIOJIOXKCHHH, TEPMHUHOB, CBEICHUU,  TPeOyrOIux
3alIOMHUHAHUA U ABJIAIOIIUXCA OCHOBOIIOJIArarOlinMu B 3TOU TEME.

[[J'IH pacuinpCHUs 3HAHUH I10 JUCHUITIINHE PEKOMCHAYETCA
KCNOJIb30BaTh MIHTEpHET-pECYPCHI:

IIpOBOAUTL IIOHMCK B Pa3/IM4YHbIX CHCTEMAX, TAKHX KakK 06H_II/IC
MMOMCKOBBIE CHUCTeMBI: Www.yandex.ru, www.google.ru, a TaKxke
CII€IMaJIbHBIC ITIOMCKOBBIC CUCTCEMBI.

www.chem.msu.su, www.chemnavigator.hotbox.ru.

KonTposbnas padora Llenb KOHTPONBHON pabOThl - MPOBEpKA PA3BUTHUSI HABBIKOB,
(mucbMeHHas) YCBOEHHUS M 3aKpEIUIEHMs] MaTepuana, MOJIYYEHHBIX NpPU H3yUYEeHUU
JTUCHUIUIMHBI, W BBINOJHIETCS CTYACHTaMU 3a04YHOTO OOyuYeHHS.
Pabora BBITOJIHSETCA 1o VHAUBU1YaJIbHBIM 3aJaHHSIM

MalllMHOIIMCHBIM 5048 PYKOIINCHBIM TCKCTOM. Pa6ora JacT
BO3MOXHOCTb YCTAHOBUTBH CTCIICHb YCBOCHHUA MaTCpHaia U YMCHHUC
MPUMCHATH 3HAHUS, [TOJTYUCHHBIC ITPHU U3YYCHHUU AUCHUILIJIMHBI. Pa6ota
CHOCO6CTByeT OBJIAJICHUIO MAaTCpUaAIOM, IPUBUBACT HABBIKKU B
CaMOCTOATCIBHOM PCHICHHUHN ITPAKTHYCCKHX BOIIPOCOB U B pa60Te C

JINTEPATYPOH.

IK3ameH (YCTHBIIH) OneHka OTBETa Ha JK3aMEHE MPOBOJUTCS B COOTBETCTBUH C
[TonoxxenneM o OamTbHO - PEUTHHTOBOM CHUCTEME OIICHKU 3HAHUU
crynentos COI'Y.

8. OneHounblie CpeacTBa AJisl TCKyHIEro KOHTPOJIA yCIieBaeMoOCTH,
pyGEHCHOﬁ aTTeCTalluil N l'lpOME)KyTO'-IHOfI aTTECTAllMHU 110 UTOIraM OCBOCHH A
AUCHHUIIIMHBI

PabGouass mporpamMmma mnpeaycMaTpuBaeT MPOBEACHHUE JEKIHMOHHBIX W MIPAKTHUECKUX
3aHATUH, a TakXke CIEAyIoIMe BHUAbI pPadOT: CAMOCTOSTEIbHYIO pabOTy CTYAEHTOB IO
MOJIFOTOBKE YCTHBIX COOOILEHUH, HAIMCAHUIO JOKJIAJ0B M 3CCe, MOJATOTOBKY IMpe3eHTaluil u
00CyX/1IeHUH 110 TeMaM TUCHMILUIMHBI - padOTy B aKTUBHON M HHTEPAKTUBHON (opMax.

Pabouas nporpamma npezrnosiaraeT TEKYUUil ¥ IPOMEXYTOYHbBIN KOHTPOJIb 3HAHUH.

Texywuii KOHMpPoOaL — 3TO HETIPEPHIBHO OCYIIECTBISAEMBbI MOHUTOPUHI YPOBHSI YCBOCHHUS
3HaHWA 1 POPMUPOBAHMSI YMEHUI U HaBBIKOB B TEUCHHUE CeMecTpa Win yaeOHoro roja. Texymuit
KOHTPOJIb 3HAHUIM, YMEHHH U HaBBIKOB CTYAECHTOB OCYIIECTBISIETCS B XOJA€ Y4eOHBIX
(ayAMTOpHBIX) 3aHATUH, MPOBOAUMBIX IO pacnucaHuio. dopMaMu TEKyIIEro KOHTPOJS
BBICTYIAIOT ONPOCHI HA CEMUHAPCKUX U MPAKTHUECKHUX 3aHATUAX, a TAKXKE KOPOTKHUE (10 15 MuH.)
3aJjaHusl, BBIMIOJIHSEMBIE CTYJIEHTAaMH B Hayajie JIEKIMM C IIeJIbI0 MPOBEPKU HAJIMUUs 3HAHUH,




HEOOXOAMMBIX IS YCBOCHHSI HOBOTO MaTepualia WM B KOHIIE JICKIIMU JJIsl BBISCHEHUS! CTETICHU
YCBOEHUS M3JI0KEHHOTO MaTepHaa.

Pybeosicnuiii konmpons OCYIIECTBISETCS 110 OKOHYAHWW HM3Y4YCHHs Marepuana MOAYIs B
3apaHee YCTaHOBJICHHOE BpeMs. PyOexXHbI KOHTpPOJIb MPOBOJUTCS C IIEJIBIO OIpeelIeHuUs
Ka4yecTBa YCBOCHUS MaTepuaia yaeOHOro MOAYJIA B IIeJIOM. B TeueHne cemecTpa MpOBOAUTCS J1Ba
TaKUX KOHTPOJBbHBIX MEPONPUATHUS IO TpaduKy.

BAJUIBHASA CTPYKTYPA OLIEHKMN.

Musm. Makec.
dopma KOHTpoA KOJ"BO | KOJ"BO
0aJ1JI0B 0aJ1JI0B
Texywias oyenka cTyqeHTa B TeUeHUE 1-8 HeeIM COCTOUT U3: 0 25
e BrinojgHeHue MMCHbMEHHBIX JOMAITHUX 3aJaHUi TI0 TeMaM 3aHATHH U
CaMOCTOSITeIIbHON pa0OThI (KOHCTICKTOB) —9 0
e [loAroToBKa M OTBETHI HA MPAKTHYECKUX 3aHATHIX (KOJUIOKBUYMBI) —
1008=806
e [loaroroBka v BEIIOJTHEHHE JJAOOPATOPHEIX padoT - 1 6@ 8 =8 6
1-a pybescnaa nucomennas KOHmpoavHas paboma 0 25
Texywian oyenka ctynenra B Teuenue 10-17 Hemenu cocTouT us: 0 25
e  BrINIOIHEHNE NMCHbMEHHBIX IOMAIIHUX 3aJaHUH 110 TEMaM 3aHATUU U
CaMOCTOSITeIIbHON paboThl (KOHCIIEKTOB) — 9 6
e [loaroroBka v OTBETHI HA MPAKTHUYECKUX 3aHATUAX (KOJUIOKBUYMBI) —
1008=806
e [loaroroBka v BEIIOJTHEHHE JTAOOPATOPHEIX padoT - 1 6@ 8 =8 6
2-1 pybescnas RUCbMEHHAA KORMPONAbHAA paboma 0 o5
Hmozo 0 100

KonTpoabHubie 3a1anusi (1eMoBepcUM) AJs OUEHKH 3HAHUM, YMEHMil, HABLIKOB H
(n1M) ombITA /ESITEILHOCTH, XapAKTEePU3YIOIIMX 3Tanbl (GOPMHUPOBAHUSI KOMIETEHI U B
npouecce 0CBOeHHUsI 00pa3oBaTeIbHON NPOrPpaMMbl

1) TunoBble 3a7aHus 1151 NPAKTHYECKUX (CEMHUHAPCKUX) 3aHATHI

JatiTe onpenenenne 6aHaXxOBOTO MPOCTPAHCTBA .

[TpuBeauTte npumep GU3NUECKUX 3a]1a4, TPUBOIAIINX K MHTETPAIbHOMY YPAaBHEHHIO .
Uro Takoe pyHKUIMOHAN?

YacTHblil ciaydail ypaBHeHMs Jiliepa.

[IpuBenure npumep ypaBHenus Opearonsma

OcHoBHbl€ NIOHATHA ypaBHeHUs Tuna Herepa.

[TpuBenuTe mpuMep NPOCTEUIINX 3a/1a4 CBSI3aHHBIX C (PYHKIIMOHAIAMHU.
B uem 3akirouaercs METO BapHaly ¢ HEMOIBUKHBIM KOHIIOM.
OcHOBHBIE IOHATHS METOJIA PETYJIISAIUH.

0. [IlpuBeaurte npumep ypaBHeHus BonbTeppa.

11. CdopmynupoBarh onpeeneHne JMHEHHOTO IPOCTPAaHCTBRA.

12.  CdopmynupoBaTh onpeeneHre METPUIECKOro MPOCTPAHCTBA.

13.  CdopmynupoBaTh onpeeleHre eBKINI0Ba TPOCTPAHCTBA.

14. CdopmynupoBaTh onpesaeseHne JIMHEHHOro onepaTopa .

BO0oo~NoORWDNE



15. CdopmynupoBarh  ompeneneHue  UHTErpajgbHOro  omeparopa  @penroirsma ¢
CUMMETPHUUYECKUM SPOM.

16. 3ammcath ypaBHeHHEe Ppearoasma 2-ro poja ¢ BEIPOKACHHBIM SAPOM.

17. CdopmynupoBaTb TEOpEMY O pa3pelIMMOCTH MHTErPAJIbHOIO ypaBHEeHUs Boibreppa 2-1o
pona.

18. .3amucarb MeTO[ MOCIE10BATEIbHBIX IPUOINKEHNH PEIIEHUS] MHTEIPAJIbHOI'O YPaBHEHUS

19. ®pexaronsma 2-ro poja.

20. 3amucate onepatop ltypma -JIlnyBumis.

21. CdopmymupoBats 3amauy Iltypma -JIlmyBwins B cioydae OIHOPOAHBIX T'PaHHUYHBIX

YCIIOBUH NIEPBOTO poja.

Bemukue u Kpurepuii oueHKH yCTHOr0 M NMCbMEHHOI0 0TBETa
pema}omﬂe Ha MPAKTUYC€CKOM 3aHATUH
OKCIIEPUMEHTHI
B
¢busnke.Ouenka
5 ConepkaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, TOJHOCTHIO

packpplTa B OTBETE TEMa, OTBET CTPYKTYpHUpPOBaH, [aHbl IPABHIIbHBIC
apryMEHTUPOBAaHHBIE OTBETHl HA YTOYHAIOIIME BOMPOCH], IEMOHCTPUPYETCS
BBICOKHMI YPOBEHb YUacCTHsI B JUCKYCCHHU.

4 CopmepkaHrne OTBETa COOTBETCTBYET OCBEIAEMOMY BOMPOCY, IOJHOCTBHIO
packpbITa B OTBETE TEMa, JaHbI NpaBWIbHBIE, apTyMEHTUPOBAaHHBIE OTBETHI Ha
YTOUHSIOIIAE BOIPOCHIL, HO HMEKOTCS HETOYHOCTH, IIPU 3TOM  OTBET
HECTPYKTYPUPOBAH U JEMOHCTPUPYETCS CPEAHUM YPOBEHb YYACTHS B IUCKYCCHUH.

3 ConepxaHye OTBETa COOTBETCTBYET OCBELIAEMOMY BOMPOCY, HO NPH IOJIHOM
PacKphITUM TEMBl HMEIOTCS HETOYHOCTH, [JaHbl INpaBWIbHBIE, HO HE
apryMEHTUPOBAaHHBIE OTBETHl HA YTOYHAIOIIWE BOMPOCH, IEMOHCTPUPYETCS
HU3KUH YPOBEHb Y4acTHsI B AUCKYCCUH, OTBET HECTPYKTYPHPOBAH, HHPOPMALHS
TPYZHA JUISl BOCIIPHUATHSL.

2 ConepkaHrue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOINPOCY, HO IPH IMOJHOM
PAcKpBITUM TEMBl UMEIOTCSI HETOYHOCTH, JIEMOHCTpHpyeTcsl ciaboe BiajeHHe
KaTeropHajJbHbIM allapaToM, JaHbl NPaBHIbHBIE, HO HE apryMEHTHPOBaHHBIC
OTBETHl Ha YTOYHSIOLIUE BONPOCHI, y4acCTHE B AUCKYCCHH OTCYTCTBYET, OTBET
HECTPYKTYPHPOBaH, MH(GOPMAIIUS TPYAHA JIJIsl BOCTIPHATHSL.

2)TemaTuka pedepaToB He MPexyCMOTPeHO (1Jisi GOPMUPOBAHUSI KOMIIETEH U

OIK-2, OTK-4 )

3) Bonpockl k pydekHBIM KOHTPOIbHbIM pagoram (OITK-2, OITK-4):

Bonpocs! k 1-2 py6exHoii padore

1. JluHeiHbIM MHTETpaIbHBIM YPaBHEHHUEM Ha3bIBaeTCsl ypaBHEHUE

a) coJieprKarlee 1o 3HakoM oNpeAeIEHHOT0 MHTerpajia HeM3BECTHYIO (DYHKIIHIO Y(X);
+b) conmepikariee mox 3HaKOM ONPeIEIEHHOTO HHTETPaJia HEU3BECTHYIO QYHKIUIO Y(X),
BXOJISILIYIO B YPaBHEHHE B IIEPBOM CTEIICHY;

C) cozeprkalliee o] 3HaKOM OIpeIeIEHHOr0 HHTErpaia HEM3BECTHYIO QYHKIUIO Y(X),
BXOJISILIYIO B YPaBHEHHE B IIPOU3BOJIBLHON CTENIEHH.

2. Kakoli BuJ MMeeT IMHEHHOE NHTerpaibHoe ypaBHeHue dpexaronsma 1 ro pona?

) [, KGe, u(e)de = u(e); +b) [, K(x, yu®de = £(6); 0) [ K (x, u()de = F(0);

3. Kakoli BuJ MMeeT TMHEHHOE UHTErpajbHOE ypaBHeHue Bonbreppa 2 ro poaa?



a) [ K (x, u(t)dt = £(); b) ff K (x, Hu(t)dt + £(£) = u(x); +0) [ K (x, Hu(t)dt +
f(6) = u(x);

4. PelieHue UHTErpajbHOrO ypaBHeHus u(x) = x + | (jc (t — x)u(t)dt umeer Bun:
+a) sin(x); b)cos(x); c)sin(x) +cos(x); d)sin(x)+xsin(x); e)x
5. Pemenne nunTerpanbHoro ypasuenus u(x) =1+ fox (t — x)u(t)dt umeer Bux:
a) sin(x); +b)cos(x); c)e*; d)sin(x)+xsin(x); e)x
6. Pemenne nnTerpanbHoro ypaBuenus u(x) =1+ fox u(t)dt umeer BUI:
a) sin(x); b)cos(x); +c)e*; d)sin(x)+xsin(x); e)x
7. Pemenye uaTerpanbHoro ypasaenus u(x) = —2cos(x) +x+ 2+ [ ;C (t — x)u(t)dt umeer
BUI:
a) sin(x); b)cos(x); c)sin(x) +cos(x); +d)sin(x)+xsin(x); e)x
8. PenieHne WHTETPAIBHOTO YpaBHEHHUS U(X) = %x + % fox txu(t)dt umeer BUA:
a) sin(x); b)cos(x); c)sin(x) +cos(x); d)sin(x)+xsin(x); +e)x
9. Pewenue unmeepanvrozo ypasHenus u(x) = —z + sin(x) + ifon/z txu(t)dt umeem 6uo:
+a) sin(x); b)cos(x); c)sin(x) +cos(x); d)sin(x)+xsin(x); e)x
10. Pemenue uHTErpagbHOrO ypaBHeHus u(x) = x + f01/2 u(t)dt umeer BUn:
+a) x+1/4; b)x-1/2; c)sin(x); d)sin(x)+x +1/3; e)x

11. Onpenenurens ®pearonsMa HHTErpaTbHOTO ypaBHenust u(x) = f(x) + 4 | 01(1 +x +
t)u(t)dt umeer Bug:  +a) 1-24 -12/12; b) 1-24 +1%/12; ¢) 1+21 -2/12; d) 1+21 +1?/12; ) 1-
31 +A%12

12. HaiiTu Tpu mocneaoBaTeIbHBIX TPUOIHMKEHUS K PEIICHUIO CIIEAYIONIEr0 HHTETPATbHOTO
ypaBHEHHS u(x) =x+ fox(t — x)u(t)dt

+a) X, X-x3/31, x-x3/3! +x3/5!; b)1, 1+X, 1+x +x/2! ;c)%x, z—zx,%

13. Haiftu Tpy mocnenoBaTenbHbIX TPUOIHKEHNS K PEIIEHUIO CIIEAYIOIEro HHTErpatbHOTrO
ypaBHeHus u(x) =1+ f;cu(t)dt

a) X, x-x3/31, x-x3/3! +x5/5!; +b)1, 1+x, 1+x +x?/2! ;c)gx, gx,z—iz

14. HaiiTy Tpu mocnea0BaTeIbHBIX MPUOIMKEHUS K PEIICHUIO CIISTYIONIET0 HHTETPATHLHOTO
1
ypasuenus u(x) = (5/6)x + 0,5 [ txu(t)dt

a) X, x-x/31, x-x3/3! +x5/5!; b)1, 14X, 1+x +x?/2! ;+c)§x, gx,z—iz

15. Onpenenutens @pearonsMa MHTErpanbHOro ypasaenns u(x) = f(x) + A 01 u(t)dt

AMEET BUJI a) 1-34; +Db)1-4; c)1+4; d)1+31



16. Onpenenutens pearonsMa MHTErpanbHoro ypasHenus u(x) = f(x) — A 01 u(t)dt
MMEET BUJI. a) 1-%2, ; D)1-4; +c)1+4; d)1+34
17. Pemenue auddepeHnnansHoro ypasaenus xy — 2y = 2x* umeer suj
+a) Cx? +x*; b) 2x2 +Cx*;c) Cx?+2x*; d) x> +Cx*;
18. Pemenue muddepennnansaoro ypasaenns (2x + 1)y’ = 2y + 4x umeer Bug
+a)2x + D)(C+In/2x+1H)+1;b) x+ D(C+In/x+1/) + 1;
NRx+D(C+n/x+1H+1;d)Qx+1D(C +In/2x +4 /) + 4

19. Pemenue muddepeHnnansHoro ypasaenns x2y + xy + 1 = 0 umeer Bun

a) C+ln/x/; b) Cln/x/_ +C) C—ln/x/; d) ln/Cx/

X X X X

20. Slapo UHTErpaTbHOTO YPaBHEHUS HA3bIBAETCS BHIPOKICHHBIM, €CIIM OHO MPEJCTaBUMO B
BHUJIE

+a)Yi=; a;(x)b;(t); b) sBasercs GpyHKMEN TONBKO O/HOM TIepeMenHoM; C)umeeT Bua K(/X-t/);
21. JIBa sipa MHTETPAILHOTO YpaBHEHHsI Ha3bIBAIOTCS B3aMMHBIMH, €CITH

a)o6a BCIICCTBCHHBI U HCIIPCPBIBHBI B IPSAMOYT'OJIBHUKE R u YAOBJICTBOPAKOT YCIIOBUIO

K(x,t) + k(x,t) = [ K(x, )k(s, t)dt;

b) o0a BCIICCTBCHHBI U HECITPCPBIBHLI B IIPSAMOYT' OJIBHUKC R u YAOBJICTBOPSIOT YCIOBUIO
K(x,t) + k(x,t) = [ K(x, )k(s, t)ds;

C) 00a BEIIECTBEHHBI U HETIPEPBIBHBI B IPSIMOYTOJIbHUKE R 1 yJI0BIETBOPSIOT YCIOBUIO
K(xt) + k(x,t) = [, K(x,$)k(s, O)dt;

+d) 00a BelIeCTBEHHBI U HENIPEPBIBHBI B MPSIMOYTOJILHUKE R U yIOBIETBOPSIOT YCIOBUIO
K(x,t) + k(x,t) = [, K(x, )k(s, t)ds;

22. Pemienue ypaBHenust @pexaronbma, naHHoe BoabTeppa nMeeT BUA

+a) [ k(x, O f(O)dt +u(x) = f(x);b) f; k(x, O)f(©)dt +u(x) = f(x); ¢)
[ k(e f(Ddt = F(x);

23. BBIMUCIUTH MHTETpa [ ——— W
+a) In [Z=2= [+ G b) In /J—i+\/_'/+c Q) In [ =t +F/+C

x242

24. BeluucnuTh MHTErpall fm x



3x—1
6(x+1)2

2x+1
6(x—1)2

2x—1 2 x=2 .
+a)— 6(x+1)2 + gln( /m /) + C; b)

gln(/i—: /)+C

+2n( /2= )+ ¢ d) -

25. BBIYHCIATH HHTErPAT fon/z sinx cos?xdx : a)1/2; b)0,25; +¢)1/3; d)1;

: a)n/3; b) //3; +¢) W5 ;d)n

26. BeIY4MCIUTH MHTETPAIL: fo STy

27. YacTHas npou3BoAHAs 10 X oT pyHKmuH u = x¥ pasHa: a)yx’; +b)yx’L; c)xVInx; d)yxtinx;
28. YacTHas mpou3BoHAs 0 Y oT GyHKIMH u = x” pasHa: a)yx’; b)yx'; +c)xInx; d)yxtInx;

. X
29. YacTtHast MpOM3BOAHAS IO X OT PYHKIIMH U = arcsin Nz paBHa:
xZ+y

vl oy Ex L Y ) x|
x2+y2’ " x24y2’ }\/x2+y2’ Jxzy?

+a)

. X
30. YactHas mpou3BoHas MO Y OT GYHKIIUU U = arcsin Nz paBHa:
x2+y

N b\ x| c) |yl ) |x|

a ) ) b ;
I x24y? x2+y2 ’\/Ty2 JxZ+y?

31.Jlano muddepennuansHoe ypasaenne x2y  + xy + y = 0. Ecin BBecTH HOBYIO
TnepeMeHHyIo 110 (popmyiie x = el | To mpeobpa3oBaHHOE ypaBHEHHE OyIET BHIIIAICTD TAK:

2 2
ra) X +y=0b) 2 -y Oc) +y+1=0; d) —y+1=0;

32. Jano auddepennmansroe ypasuenne (1 — x2)y" — xy ' + nzy = 0. Ecnu BBeCTH HOBYIO
NepeMeHHYI0 110 (hopMyIie X = cost, To nmpeoOpa3zoBaHHOE ypaBHEHUE Oy/IET BHITIISACTD TaK:

)d2t+ny—0 b)d2t+ny—OC)d2t ny—Od)dZt ny = 0;
33. BbIUnCIUTh HECOOCTBEHHBIN HHTETPA: f+ E ,a>0: +a)l/a; b)a; c)n/a; d)a/x;
34. BbIunciiuTh HeCOOCTBEHHBIN MHTETPA: f e ,a>0:  a)l; +b)x; c)n/2; d)2/x;

® 14x2
35. BBIUMCIUTE TOBTOPHBIN HHTETPAIT: f01 dx fol(x + y)dy: +a)l; b) «; c)1/x; d)1,5;
36. BLIUHCIUTD IOBTOPHBIN HHTErpa: | 027r dx | anzsinzxdy: a)am; b)a/r; +c)ma’/3; d)ma?/2;
37. Pa3noxxeHue B CTETICHHOM psii QYHKIUH € UMeeT BUJI

+a)14+X+X220 + . x"nt+ 5 b) 12 4 L AFD)NXE@2n)! + L

) X-X3/3! + A1) 2n-1) + .. d) X2 + oAD" XN+ L
38. Pa3noxxenue B creneHHoi psan pynkuuu In(1+X) umeer Bujg

A)L+HX+X2/2! + . +x"nt + 5 b) 1320 + A1) +

) X-x%/3! + A1) DAY n-1)1 + .. +d) X-X2/2 + A" XN+ L



39. PaznoxeHue B CTENEHHON psAa QyHKIHMK SINX UMEET BU]I

A)L+X+X2/2/ + . Ax"nl + ;5 b) 1-x22! + A1) 2n)! + .

+C) X-X3/3/ + ... +(-1)O DY 2n-1)1 + L d) X-X22 + L AD)IX YN + L
40. Paznoxxenue B CTEIEHHOM psil (PYHKIIMH COSX MMEET BH

A)L+X+X2/2! + . +x"nt + L +b) 1-x220 + L+ 2N + L

) X-X¥/3! + A1) 2n-1) + . d) X-x¥/2 + L) IXYn + L

5) Ilpumepsl TecToBbIX 3aganuii mo qucuumiune (OIK-2, OIIK-4):
HNucrpykuus cryaenTy: BHumarenbHO npodynuTaiiTe BOIPOC U BbIOEPUTE MPAaBUIbHBIA BapUaHT
otBeTa. [IpaBUIbHBIN OTBET MOKET OBITh TOJIBKO OJIUH.

Touka moaBeca O1MaTEMaTHYECKOTO MasgTHHKA COBEPIIAET TAPMOHHYECKOE KOJIeOaTEIbHOE
JIBH)KEHHUE BJIOJIb TOPU3OHTAIBHOM ocH X 10 3akoHy S = Asinat. [lnuna moaseca |, macca m,
yroJl OTKJIOHEHHS OT BEPTUKAIH - @. YpaBHeHue Dilepa - Jlarpanxa OyneT uMeTh BUJT

. gsing  Aw?sinwtcosp

+¢+ ; p 0

. sing Aw?sinwtcose

. gsing  Aw’sinwt
L L

. coswtsing Aw?sinwtcosg
vt~ l -

Merto10M Bapranuy Mpou3BOIbHON IIOCTOSTHHON PEIINTh ypaBHeHue: Y =Y 1gX +COSX.
y=(0,5x?+0,25sin2x + C1)/cosx

+y=(0,5x +0,25sin2x + C1)/cosx

y=(0,5x2+0,5sin2x + C1)/cosx

y=(x +0,5sin2x + C1)/cosx

YacTHast IpOU3BOJIHAS 110 X OT PyHKIMH U = Xx” paBHa:

yx';

+yx/t

xYInx

yx¥1nx;

Touka moaBeca O1 MaTEMAaTHYECKOTO MasiTHUKA COBEPIIIAET TAPMOHUYECKOE KOjie0aTeibHOe
JIBH)KEHHUE BJIOJIb TOPU3OHTAIBHOM ocu X 10 3akoHy S = Asinat. [lnuna moaseca |, macca m,
YTOJ1 OTKJIOHEHHs OT BepTUKaIM - ¢. OyHknusa JlarpaHixka CUCTEMBI UIMEET BUL



L= %(l2<p2 + 2Awl@sinwtsing) — mglcosy;
+L = %(lng2 + 2Awl@coswtcosp) + mglcose

m
L= > (I2¢? + 2Awl@coswtsing) + mglcosp

m
L= > (I2@? + 2Awl@sinwtsing) + mglcosg

Haiitu ypaBHenus Ditnepa i GyHKIMOHAIA BUIA

b
Iyl = f (ey'™ + 2y dx
a

29 299

yootxy

+2y’”+xy””

2y’ xy’

y xy’

OnpenenuTh TPOU3BOAHYIO Y 1isl (DYHKIIMH, 3aJaHHOM TapaMeTpuuecku: X = 2t —1;y =t2,
+ 1,5t

-0,5t2

2

2,5t2

VYpaBHEHUS IBUKEHUS MasSTHHUKA, COCTOSIIETO U3 MaTepUaIbHON TOUKH MacChl M,
MO/IBEIICHHON Ha HUTH, JJTHHA KOTOpo# | MensieTcs mo 3akony |=I(t) umeror Bu:

+p+2sing+2:9 =0

L gL
<p—75m<p+i<p=0

. g L
(p—Tsmgo—ZZ(p:O

1 l
<b+7$in<p+22q')=0

— dx .
C IOMONIBIO MOJCTAHOBKU X =1/t BhUMCIUTE MHTErpan [ ——— e
XVOoX“—2X

1-x+V5x2-2x+1
ool |/ ——

+c

1—x++V5x2—-2x+1

X

In

‘+c



1—x++V5x2—-2x+1
In > +c
X
1—x?++V5x2—-2x+1
In +c
1—x

BBIYKMCIIUTE OBTOPHBIN UHTErPa: | Ozn dx | Oa y2sin?xdy:
am,

alr;

+1a%/3;

na’l2;

x%42

Bhrauciuts uaTerpai [ Gz X

2x+1

—m ln(/ /) +C
il e
65;13)2 5l </ S+

Jnuna nyru xpuoii Y =In(1-x?) ot x=0 1o x=0,5 paBHa
+In3-0,5

In5 +0,5

In3 +1

In5 +1,5

UnTerpan no KOHTypy | ¢ |1zldz, rne C-mpsamonuueiinbIi 0Tpe3oK, HanpaBIeHHbIH 13 To4KH O B
TOYKY 2+i , paBeH

=52 +10)
1 .
Z\/5(3 +1)
1

E\/E(z +3i0)

1 .
Z\/§(2+1)

a>0:

o +oo dx
BBIUHCITHTE HECOOCTBEHHBIH HHTErpal: | 0 T1gZ "
- X



1

+7T;
m/2;
2/

[pousBoxHas GpyHKun Z=X> — Xy — 2y? B Touke P(1; 2) B HanpaBIeHNH, COCTABJISAIONIEM C OCBIO
OX yron 60°, paBra

9

—-V3
2\/—
+—§\/§

23

11
o3

. 2
Brinucath ypaBHenus Jiinepa — [lyaccona s GpyHkuuonana suga [ = [ */ ' —y*+

0
x?)dx
y® +y? =0
y(4) +y=0
y(3) - y2 =0
+y(4) -y =0
BBIYMCIUTE TOBTOPHBII HHTETpA: |, 01 dx | Ol(x + y)dy:
+1;
T,
1Ur;
1,5;
Pemenne nuddepennuanbHOro ypaBHeHus xy — 2y = 2x* umeer Buj
+ Cx2 +x*
2x2 +Cx*
Cx?+2x*
X2 +Cx4;

Pennts ypaBuenue bepuymmu: y' = %y +x,/y.

+ x4 (%lnlxl + C)Z



1 2
x? (E In|x| + C)

1 4
x* (E In|x| + C)

2

1l C

JlarpamkeBa QYHKIHMS MasTHHKA, COCTOSIIETO M3 MaTepHaIbHON TOYKH Macchl M,
MOJBEIICHHON Ha HUTH, JJIHHA KOTOpo# | Mensercs mo 3akony |=I(t) umeer Bu:

m .
L= ?(l2 + 12¢%) — mglcose
+L = %(l'2 + 1?2¢%) + mglcose

m .

L= ?(l2 — 1?¢?%) + mglcose

m .

L= ?(l2 + 12¢?%) + mglsing

Beimucats ypaBHenus Diinepa — [lyaccona s pynkiuonana puna [ = | Oﬂ/z(%y”2 + y)dx
y® -y =0

y +y=0

y® - 1=0

+y@ +1=0

Pemenne quddepenimansaoro ypasuenus (2x + 1)y = 2y + 4x umeer Bun
+2x+D(C+m2x+1H)+1

x+DC+In/x+1))+1;

Rx+1D(C+In/x+1/)+1;

Rx+1D(C+In/2x+4/)) + 4

Pemenne nuddepeHnuansHoro ypapHerus x2y + xy + 1 = 0 umeer Bus

C+in/x/ .

X

Cin /x /

X

+ C—ln/x/
X




. 2,1
Brimucars ypaBaenus Ditnepa — [lyaccona ans ¢pynkuuonana [ = f:/ (E

y'"r+yt+
§y3x)dx

y® +xy? =0

y® -xy?=0

y® +xy?-2y =0

+y® +x y? +2y =0

BhIYMCIIATE HHTETPAT |, On/z sinx cos®xdx :
0,5

0,25;

+1/3

1

/2

. 1
Brmmcats ypaBaenus Ditnepa — [lyaccona nns pyHkmuonana: [ = fo (=

A
x3y)dx

y® +x*y =0

y® -x%y =0

+y® + x3-2y =0

y© +x 3y +2y =0

Jano muddepennmansHoe ypasaenne x2y + xy +y = 0. Eciin BBeCTH HOBYIO TIEpEMEHHYIO

o gopmyne x = e’ , To MpeobpazoBaHHOE YpaBHEHHUE OYIET BHIMTIANETH TaK:

y =0;

dzt
d*y A
E+y+1—0,

d?y

E_y-l_l:();

Jano muddepernmansaoe ypasaenne (1 — x2)y” — xy' + n?y = 0. Eciu BBeCTH HOBYIO
TIepEMEHHYIO 110 (hOpMyJIe X = COSt, TO MPeoOPa30BaHHOE YPaBHEHHE Oy/IeT BBIITISAIETh TaK:

d*y .
E+ny =0;
dZ
+_y

FET n’y = 0;



— —n = ;
dzt y
2
Yy _
e =0
. +oo dx
Boerarcnuth HECOOCTBEHHBIN MHTETPAIT: fa — >0:
X
+1/a;
a,
n/a;
alr;

J1i1s1 3aTaHHOTO BEKTOPHOTO TIOJISI BBIYMCIIUTE MOTEHIHAT @ = izy + ZX] + XyK;

+@=xyz +C

@ =xyz? +C

@ =3xyz +C

D=xy+z+C

Berunciutes naTErpa: f:ﬁ
/3

3

+ /5

T

Meroauka GopMHPOBAHMS Pe3yJbLTHPYIOLIEH oeHKkn’

B xo7ze Teky1ero KoHTposst cTyzieHTs! MoryT Habpars 0-100 Gasios:

1 1 pyOexxHAsI aTTeCTalMsl - MAKCHMAJIbHO 50 0a/1J10B; M3 HUX:

Ot 0 10 25 6amnoB (pyOexkHas aTTecTalys) — TeCTUpoBaHue B LieHTpe TectupoBanus COI'Y
WM KOHTpOJIbHas paloTa,

Or 0 no 25 OamnoB(Tekylias OILIEHKa) — AakTHUBHas paboTa 3a JaHHBIA MepHoj Ha
CEeMUHAPCKUX (IIPAKTUYECKUX ) 3aHATHIX

2-s1 py0esKHasi aTTECTAIMSI — MAKCHUMAJIBHO 50 0a/J10B; U3 HUX:

Ot 0 1o 25 GanoB (pyOexHas arTecTalys) — TeCTUpOBaHueE B LIeHTpe TecTupoBanus COI'Y;

Ot 0 10 25 6amwioB (TEKyIas OleHKa)— aKTUBHAs padoTa 3a JaHHBIA TIEPHUOJ] Ha
CEMMHAPCKUX (MIPAKTHUYECKUX ) 3aHATHUAX

[IpomexyTOUHBIN KOHTPOJIb:

st 3x3amena:

3a yCTHBIN OTBET Ha 9K3aMeHe CTyAeHT noiydaet 0-50 6aos.

! B cooteerctuu ¢ Ionoxkennem o BPC olieHuBaHus o6ydaroluxcs 04HOi (GOpMBbI 110 06pa30BaTENLHBIM
IporpaMMaM BBICIIEr0 OOpa3oBaHMSA — IMporpammaM OakamaBpuata u crnenumamutera B ®I'BOY BO COI'Y (ot
05.03.2018 ., ip.Ne 47)



CTyneHTbl, MOTYYHUBILIUE B XO/I€ TEKYIETo U pyOeKHOro KOHTpoJst 56-100 6amios,
ABTOMATHYECKH MOTYJaIOT «DK3aMEH».
PesynpTupyromas oneHka ckiaapiBaercs no coorserctpymomeii BPC gpopmyie.

IIxajia UTOroBOI aKaJeMU4eCKOH YCIIeBAeMOCTH CTYIEHTOB
110 JUCIHHUIIJIHHE

Cucrema ouenoxk COI'Y
dDopmMa KOHTPOJIsI Cymma 6aJliioB Ha3sBanmue
3audt 56-100 3a4TE€HO
0-55 HE 3a4TEHO

3ayet mpoBOJIUTCS B yCTHOU (hopme.

Kputepuu onenku

- OLIEHKA «3a4TEHO» BBICTABISETCA 00YJarOIEMyCsl, €CIIM OH TITYOOKO M MPOYHO YCBOWII
OpOrpaMMHBIM ~ MaTepuaj, I0Ka3aJl TOTOBHOCTh K CaMOpa3BUTHIO, CaMOpeaau3alyi,
UCTIOJI30BAaHUIO TBOPYECKOTO TOTEHIHANA, CHOCOOHOCTh K CaMOCOBEPIICHCTBOBAHUIO Ha
OCHOBE TpPAJUIMOHHON HPABCTBEHHOCTH, HWCYEPIbIBAIOILE, I1OCIEI0BATEIbHO, JIOTHYECKU
CTPOIHO €r0 M3Jaraer, yMeeT TeCHO YBSI3bIBaTh TEOPHUIO C MPAKTUKOW, CBOOOIHO CIPABIISIETCS C
3ajjayaMM  IIOMCKa HeoOXoJuMoH uHpOpMaluMu B CIPAaBOYHBIX UM HHTEpHET-pecypcax,
UCTIONIB3YeT B OTBETE MaTepHall CIOBaped, NMPaBWIHHO W TBOPYECKH CTPOUT JUATOTHYECKYIO
peub, BiaJieeT HaBbIKaMU F'OBOPEHUs, MCbMa, YTEHUS U IlepeBoja ¢ 00beMe, HE0OX0IMMOM IS
OCYIIECTBIICHHS MPO(HECCHOHATBHON A TeTbHOCTH;

- OLICHKA «HE 3aYTEHO» BBICTABISAETCSA 00yUaroIeMycsl, KOTOPBIH He 3HAeT 3HAUUTEIbHOM
YacTU MPOrpaMMHOTO MaTepuaia, He MOoKas3al JOCTaTOYHOH TOTOBHOCTH K CaMOPa3BHUTHIO,
camMopeajM3alliy,  HCIHOJb30BAHUIO  TBOPYECKOI'O  IOTEHLMAIA, CIOCOOHOCTH K
CaMOCOBEPIICHCTBOBAaHMIO HAa  OCHOBE  TPAJAWLIMOHHOW  HPABCTBEHHOCTH,  JOMYCKaeT
CYLIECTBEHHbIE OIIMOKU, HEYBEPEHHO, C OOJIBIIMMHU 3aTPYJHEHUSMH BBIIOJIHIET NPAKTUYECKHUE
3aJJaHus 110 TIPOBEPKE HABBIKOB TOBOPEHMS, YTEHUS M IEPEBOIa TEKCTa B 00beMe, HE0OX0IMMOM
JUISL OCYILIECTBIIEHUSI TPO(HECCHOHAIBHON AESTEIbHOCTH.

Bomnpocsl st noaroroBku k 3auery (OINK-2, OITK-4):
1. JIuneliHoe HOpMHUPOBAHHOE IPOCTPAHCTBO.
2. Onpenenenue ¢pyHkunoHana. HempepbIBHOCTD, TMHEHHOCTh (PYHKIIMOHANA. DKCTPEMYM
¢dyHKIIMOHaNA.
3. Bapuanus ¢ysnknuonana. HeoOxoaumoe ycinoBue sKcTpeMyMa (pyHKIHOHAIA.
4. TIpocTpaHCTBO HEMPEPHIBHBIX (PYHKITUH. DMCUIIOH — OKPECTHOCTH M PACCTOSTHUE MEXKITY
TOYKaMH.
5. YpaBHeHue Ditiepa. IKCTpeMalu.
6. OcHOBHas 1€EMMa BapuallMOHHOTO UCUHUCIICHUSL.
7. YpaBuenue Ditnepa-Ilyaccona.
8. YpaBHeHue Dinepa-OcTporpaackoro.
9. BapunanuonHas 3ajja4a ¢ MOJBMKHBIMU I'PaHULIAMH JUJIsl POCTENIEro GyHKIMOHaIA.
VYcnoBus TpaHCBEPCATBHOCTH.
10. 3agaua ¢ MOABMKHBIMU TPaHUIIAMHU JUIsl YHKIIMOHANA, 3aBUCAIIETO OT ABYX (PYHKIIHMA
OJIHOTO He3aBUCUMOro aprymenTa. [lose skcrTpemaneil.
11. Ycnosue SAxobu. @yukuus Beitepmrpacca. [locraTounble ycioBust 3KCTpeMyMa
G yHKIIMOHANA.
12. BapnannoHHble 3a7ja41 HAa YCIIOBHBIN SKCTPEMYM.
13. IIpunoxeHust BApHALMOHHOTO UCUYUCIICHUS K 33/1a4aM MEXaHUKU U (PU3UKH.
14. YpaBuenus @pearonsma u Bonbreppa | u |l pona. CobcTBeHHbIE 3HaU€HUS U COOCTBEHHbBIE



(GyHKUIUY siipa HHTETPATBHOTO OJHOPOJAHOTO YPAaBHEHHS.
15. Pemenue ypaBaenus @penaronsma |l poga ¢ BRIpOXKICHHBIM SIPOM.

16. AunprepnatuBa @penronabpma

BBIPOXKJICHHBIM SJIPOM).

(1o0Ka3aTeNCcCTBO

9TOM TEOPEMBI

Ul YpaBHEHHS C

17. Bropas u Tpetbst Teopembl OpeAroibma U 10Ka3aTeIbCTBO 3THUX TEOPEM JIJIsl YPABHEHHH C

BBIPOXKJACHHBIM AAPOM.

18. TeopeMa o CyIIECTBOBAHUH U €IMHCTBEHHOCTHU pelienus ypaBuenust Opearonsma ll pona ¢

MaJIbIM ITapaMETPOM.

19. CBenenust 0 mpUOIIKEHHBIX METOAX PELICHUS] HHTETPAIbHOTO YPaBHEHHUS.

Iloxa3zarenu n KPpUTEPHUHA OLNCHUBAHUA KOMIIeTEHIIMI Ha PA3JIHYHBIX 3Talax ux

(l)OpMHpOBaHI/IH, OIIMCAHUEC KA OHCHUBAHUSA

YpoBeHb c(pOPMUPOBAHHOCTH KOMIIETEHIIHIA

«MuHUMAJIbHBINA
YPOBEHb
He JOCTUTHYT»
(MeHee 55 6a/110B)

«MUHHUMAJIbHBIHI
YPOBEHb»
(56-70 6an10B)

«CpenHuii ypoBeHb»
(71-85 6ansioB)

«BbICOKHI YPOBEHb»
(86-100 6annoB)

Komnemenyuu ne

Komnemenuuu

Komnemenyuu

Komnemenyuu

chopmuposativi. chopmuposanivi. chopmuposanol. chopmuposanoi.
3HaHUs  OTCYTCTBYIOT, | CopMHUpOBaHBI 3HaHuA oOmmpHele, | 3HaHHSA TBEpAbIE,
YMEHHUSI W HaBBIKM HE | 0a30BBIE CTPYKTYPHBI | CHCTEMHBIE. apryMEHTUPOBaHHBIE,
c(hopMHPOBaHBHI. 3HAHHH. Ymenus HOCSIT | BCECTOPOHHHUE.
YMenust pparMeHTapHbI | PENPOAYKTHBHBIH YMeHus YCIIELIHO
u HOCSAIT | XapakTep, MPUMEHSIOTCS K
PEeNpOaYKTUBHBII MPUMEHSIOTCS K | PELICHUIO KaK THUIOBBIX,
XapakTep. PELICHHIO TUTIOBBIX | TAK W HECTaHJIAPTHBIX
HemoHcTpupyercs 3a7laHuM. TBOPYECKUX 3aJJaHUM.
HU3KUHT ypoBeHb | JlemoHCTpupyeTcst Hdemoncrpupyercs
CaMOCTOSITETILHOCTH JOCTaTOYHBIA YPOBEHb | BBICOKHMI YPOBEHb
MPAaKTUYECKOTO HABBIKA. | CAMOCTOSITEIbHOCTH CaMOCTOSITETTFHOCTH,
YCTOMYHBOTO BBICOKAsl alallTUBHOCTh
MPAaKTUYECKOro HaBbIKA. | MPAKTHYECKOTO HABBIKA
Onucanue KpuTepHeB OLeHNBAHMS
Oobyuatomuiics Oobyuatomuiics OObyuaromuiics OOyuatomuiics
JEMOHCTPHPYET: JIEeMOHCTPHUPYET: JEMOHCTPHPYET: JEMOHCTPHPYET:
- CYIIECTBEHHEBIC | - 3HaHUS | - 3HAHWE W TOHHMAaHHE | - riry0oKue,
npo0enbl B 3HAHWSX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
yueOHOro MaTepHaia; MaTepHana; KOHTPOJIMPYEMOTO apryMEHTUPOBaHHBIC
- JIOMTYCKAIOTCS | - HEIOJIHbIE OTBETHI HA | O0beMa MPOrPAMMHOTO | 3HAHHWS MPOTPAMMHOTO
NPUHIHAITHATEHBIE OCHOBHBIE BOTIPOCHI, | MaTepuana; MaTepuana;
omMOKM TpH OTBETE HA | OIIMOKKM B OTBETE, | -  TBEpAble  3HAHUS | - TMOJHOE TOHHMaHHE
OCHOBHBIE BOIIPOCHI, | HEJOCTATOYHOE TEOPETUYECKOTO CYILITHOCTH u
OTCYTCTBYET 3HAHWE W | MOHMMaHWE CYIIHOCTH | MarepHaa. B3aMMOCBSI3U
NOHUMAaHUE OCHOBHBIX | M3JIara€MbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpuBaeMbIX
NOHSTHH M KaTeropui; | -  HEYBEPEHHBIE W | YCTaHABJIMBATh U | IPOLECCOB W SBJICHUH,
-HENIOHUMaHHe HETOYHbIE OTBETHl Ha | OOBSCHSITH CBSI3b | TOUHOE 3HaHHE
CYIITHOCTH JIOTIOJTHUTEIILHBIE NPakKTHKA W TEOPHH, | OCHOBHBIX TIOHITHH B




JTOTIOJTHUTETBHBIX BOTIPOCHI; BEISBIISTH pamMKax 00CYXIaeMBbIX
BOIIPOCOB B  paMKax | - HEJOCTAaTOYHOE | IPOTUBOPEYHS, 3a/laHui;
3aJlaHui; BIIQJICHUE JINTEPATYPOH, | TPOOIIEMBI u|- CIIOCOOHOCTH
- OTCYTCTBUE YMCHHS | PEKOMCHIOBaHHOMN TEHJICHIIUU Pa3BUTHUS; yCTaHaBIIUBAaTh u
BBITIOJTHSTD IIPOTPaMMO - MIpaBUIIbHBIE U | OOBSCHSTH CBSI3b
MPaKTHUECKUE 3aJaHUA, | JUCIUTUIAHEL, KOHKPETHEIE, 0e3 | IpaKkTUKH U TEOPHU;
MPEAyCMOTPEHHBIE - yMeHue 0e3 TpyOBIX | TpyOBIX omuooK, | - JIOTUYECKU
MPOrpaMMOit OIO0K peuiaTh | OTBETHI Ha | TIOCJEIOBATEIbHbIE,
JUCTIATITUHBL; MIPaKTHYECKHE 3aJaHHs, | TOCTABICHHEIE coJlepKaTeNbHEIE,
- OTCYTCTBHE | KOTOPBIC CJIEIyeT | BOIIPOCHI, KOHKPETHEIC u
TOTOBHOCTH BBITIOJTHUT. - YMEHHE  pelaTh | UCYCPITLIBAIOIINC
(crmocobHOCTH) K MpaKTUYECKHUE 3aIaHMs, | OTBETHI HA BCE 3aJaHMS,
JMUCKYCCHA W HU3KYIO KOTOpBIE ciemyer | a TaKxe
CTCTICHb KOHTAKTHOCTH. BBITIOJTHUTB; JIOTIOJTHUTENIbHBIC
- BJaJIeHUE OCHOBHOM | BOMPOCHI
JTUTEPATyPOH, 9K3aMEHAaTOopa;
PEKOMEHIOBaHHOH - YMEHHE  pelaTh
MPOrpaMMOit MIPAKTHYECKUE 3a/IaHNUS;
JUCITUTLTAHBL; - cBOOOIHOE
- HAJIMYKME COOCTBEHHOM | MCITOJIb30BaHUE B
000cHOBaHHOU OTBETaxX Ha BOIPOCHI
TTO3UTIH 0 | MaTepHaJoB
00Ccy)IaeMBIM PEKOMEHIOBaHHOM
BOIIPOCAM. OCHOBHOU 51
Bo3moxHbI JOTIOJTHUTENBHOU
HE3HAYHUTEIHHBIE JTUTEPaTypHI.
OTOBOPKHU U HETOYHOCTH
B PacKpBITUUA
OTJIENBHBIX TTOJIOKEHUN
BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Ouenka Ouenka Ouenka Ouenka
«HEYIOBJIETBOPUTEIb | «YIOBJIETBOPUTEILHO | «XOPOII0» / «3aUTEHO» «OTJTHYHO» /
HO» /He 3aYTeHO0 » [ «3a4TEHO» «32YTEHO»

9. YuedHo-MeTOAMYeCKOE U HH(OPMALIMOHHOE o0ecTedeHne JUCIUTINHBI
a) OCHOBHasl JIMTepaTypa:
1. ITornoB B. A. CHopHUK 3a1a4 10 UHTerpaibHbIM ypaBHeHUsM / B.A. Tlonos; Ka3zan. roc.

yHT, ®u3. ¢pak..—Kazans: [Kazan. roc. yu-t], 2006.—29 c.

2. ITanrtenees, A. B. O0bikHOBEeHHbIE AU PepeHnanbable ypaBHeHus. [IpakTuueckuil Kypc

C. JSIkumosna,

http://znanium.com/catalog.php?bookinfo=469288

A.  Pri0axos.

2010. -

[DnexkTpoHHBIH pecypc] : yueb. mocodue ¢ MynbTuMeaua conpoBoxkaeHuem / A. B. Ilantenees,
— M.: Joroc,

384 c.

3. duddepenimanpabie ypaBHEHUS: KOHCIICKT JICKIIUN: ydeOHO-MeToau4YecKoe mocodue / P.

JlononHuTenpHas IuTeparypa.
1. IlerpoBckuii, iBan ['eopruesud. Jlekiuu 06 ypaBHEHUSX C YACTHBIMU IPOU3BOIHBIMU /

A. Haumes, A. [O. [awemmna ; Kazan. roc. yH-T, ®u3. ¢ak. — Kazanp
rocynapcrBeHHbIi yausepeuret, 2009 .— 150 c. 4.2

N.I". IlerpoBckuit.—Mocksa: @uszmatiur, 2009.—400 c.

Kazanckwnii

2. JluddepeHunanbHble U HWHTETPAIbHbIE YpPAaBHEHUS, BapHallUOHHOE WCUUCICHHUE B

npumepax u 3anavax / A. b. Bacunsesa, I'. H. Measenes, H. A. Tuxonos, T. A. Ypasruibauna
— W3nanue 2- e, ucnpasiennoe .— Mocksa : @uzmatiut, 2005 .— 432 c.



http://znanium.com/catalog.php?bookinfo=469288

HNHuTepHeT-pecypcesl

— eLIBRARY.RU [DnexTponHbIii pecypc]: Hay4Has 3JekTpoHHas OubOmmorexa. — URL:
http://www.elibrary.ru.

— Baza mannsix «9BC elibrary»: http://elibrary.ru

— UznarensctBOo «HOpaliTy [DNEKTPOHHBIN pecypc]: AIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: http://biblio-online.ru.

- VauBepcuteTckas Oubamoreka online [D5eKTpOHHBII  pecypc]: DJIEKTPOHHO-
oubnmuoteunas cucrema. — URL: http://www.biblioclub.ru.

— CnpaBounas npaBoBas cucrema Koncyasrantllmroc. — URL: http://www.consultant.ru/.

— Undopmarmonno-npaBoBoit nopran «[ apant». — URL: http://www.garant.ru/.

PECYPCDBI INTERNET ¢usuke

10.MaTepuaJbHO-TeXHHYECKOE OCHAIIIEHHE TUCIMILIHHbBI:

Aya. 19 YVYyeOHble ayauTOPpMH /JJsi TPOBeJeHHUS 3aHATHN JICKHIMOHHOIO THIA:
MPEMOAABaTeILCKUIA CTOJI, CTYJ, CTOJBI OOYYaromIMXCs; CTYJbs;, Kadeapa; KilaccHas JIOCKa,
®nun-uapt ,Komnerorep, HTepakTHBHAS AOCKa

CeteBoe IOKIIIOUEHNE

Windows 7 Professional OfficeStandart 2013

AnTtuBHpycHoe obecrieuenue KasperskyTotalSecurity

Aya. 19 YdyeOHble ayauTOpuM [Jisi NPOBeJeHUs] MPAKTUYECKUX 3aHATHI, KYpPCOBOIo
NMPOEKTHPOBAHNS (BBIMOJHEHHSI KYPCOBBIX pPadoT), IPYNNOBbIX H WHIUBHIYAJTbHBIX
KOHCYJbTAUMH, TeKYIIero KOHTPOJSI M MNPOMEXKYTOYHOH aTTecTamuM, a TaKikKe
CAMOCTOSITE/ILHONH PadoThl O0y4YaKOIIUXCH: TIPENOAaBaTeIbCKUNA CTON, CTYN; CTOJBI
oOyyJaronuxcs; CTyabs; Kadeapa; KiaccHas J0oCcKa

Ayn. 27 JlaGopatopuu: KOMIBIOTEPHBbIE  KJIACChI:  IPENoOJaBaTeNIbCKUI  CTOI,
IPEenoJIaBaTeIbCKUIM CTyJ, CTOJBl O0YYaroIUXcs, CTYJbs, KIacCHas N0CKa, MYJIbTUMEAUHHBINA
KOMIUIEKC (IIPOEKTOp, IKpaH), kosoHkH, [IK npenonasarens, 1K obydaromuxcs, nporpaMmHoe
obecnieuenue: Adobe flash player 31; Adobe reader 10; Java 6.0; Win rar; Microsoft Office 10;
Microsoft Visio 10; Kaspersky TotalSecurity

bubdaunoreka, B TOM 4KCIie YUTAIBHBIN 3J1: CTOJIBI , CTYIbs, [IK oOyuatommxcs, mporpamMmmHoe
obecrieuerne: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Microsoft Visio 10; Microsoft Visual studio; Kaspersky Endpoint Security


http://www.elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/
http://www.biblioclub.ru/
http://www.consultant.ru/
http://www.garant.ru/

CocTaB JTNIEH3HOHHOTO M CBOOOTHO PACTPOCTPAHSIEMOT0 MPOTPAMMHOT0
obecrieyeHusl, B TOM YHCJIe 0TEYeCTBEHHOr0 IPOU3BO/ICTBA

Ne HaumenoBanue Ne qoroBopa (auueH3us)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 1.
AHTHBUPYCHOE Nol17E0-180222-130819-587-185 ot 26.02. 2018 no
3. nporpammuoe obecriedenue | 14.03.2019 r, mpomnena qo 2021 r.
KasperksyTotalSecurity
[Tporpamma anss O9BM «bank | Pazpaborka COI'Y CBuaerenscTBo 0
4 BOIIPOCOB JIJIsl KOHTPOJIS roCyJIapCTBEHHON PErUCTPALlUU IPOTPaMMBbl JJIs
' 3HAHUN» OBM Ne2015611829 ot 06.02.2015 r. (6eccpouno)
CiscoWebex- Cucrema | OOO Atictexmorosop Ne J[83-2020 ot 10.08.2020-
S. 10.08.2021 r.

IIPOBEJCHUS BEOUHAPOB.




11. JIuct 00HOBJIeHNSI/ AKTyaJIN3allUA
[Iporpamma akTyanu3upoBaHa: MEPECMOTPEHA, IOMOTHEHA.

BHeceHHBIE H3MEHEHUS U JOIIOJIHCHUA YTBCPKACHBI HA 3aCCAaHUN Ka(l)e,[[pbl (1)I/I3I/IKI/I
KOHACHCUPOBAHHOI'O COCTOAHUA

ITporokon 3acenanus kadeapst ot 30.06 2020 r. Ne 9.



