444

MuHuCcTepCcTBO HayKH U BhICLIero oopasoBaHus Poccuiickoii @enepanuu
denepanbHOE rocyaapcTBEHHOE OrOKeTHOE 00pa30oBaTeIbHOE
ydpeKXIeHHe BbICLIero oopa3oBaHUs
«KomMmcomonbeckuii-Ha-AMype rocy1apCTBeHHBIH YHHBEPCUTET»

YTBEPXIAIO

Jlexan daxyneTeTa
SHEPIETUKH H YIDABJICHHS
(Hayﬁmaﬁue dakynpTeTa)
il A.C. I'vaum
- (noarmuce, ®UO)

« 'y; » s QOF/Z F.

PABOYAS NIPOI'PAMMA JUCHHUITJIMHBI

MaTtemaTHKa

- HanpasneHHe MOATOTOBKH 1 27.03.04 « Vnpaenenue ¢ mexuuueckux cucmemaxy
. HanpasnennocTs (mpoduis) i Aemomamusayust u ynpasieHue mexHol02uYecKkuMu npoyec-
. 00pa3oBaTeNBHON MPOTPAaMMEL caMmy ;
. KBamndukarms BEITyCKHHKA | baxaraep
: Ton Hayana NnoAroTOBKH 2021
(MO yHeONOMY MNaHY) i

®opma obyueHHs ounas

Texnomnorust o0yueHus mpaouyuoHHas

Kypc : Cemectp ' TpyaoeMKOCTB, 3.€.

: 12 : 123 12
k Bua npoMexyTOUHOH aTTeCTallul 5 OfecneunBarolee moapaszaeIeHHe
' 3auem c oyenroiu, 3auem c oyeuroiu, Sxzamen Kagpeopa «ITM -TIpuxnaonas mamemMamurxay

.............................................................................................................................

Komcomonbeck-Ha-Amype 2021



PaspaboTuuk pabouei nporpamMMmsi:

Crapiuuii mpenojasarelsb

%{ckﬁ.&\

H.JI. Katynuesa

(1I0/PKHOCTB, CTENEHB, YYEHOE 3BaHKE)

COI'JTACOBAHO:

3aBenyrommii kadenpoit
"[IpukiagHas MaTeMaTHka"
(HaumMeHoBaHHE Ka(epsl)

3aBe/IyIOUIMHA BBITYCKAIOIIEH
Kabeapoit’
L

'"DIIEeKTPONPHBO/I M ABTOMATH3AIIHS
OPOMBIIITEHHBIX YCTAaHOBOK"

(HauMeHOBaHHE Kadeapsl)

Wlonmnucs)

(DHO0)

A.JL I'puropnesa

/7

J/  Jéoanucs) (PUO)
g
iV ’/ C.I1. Yepnprii
(___—" (nonmucs) (®HO)

! Cornacossisaetcs, eciu PI1J] paspaGoTana He Ha BEIMTyCKaOIeii kaepe.

2



1 O01mme moJ10KeHU s

PaGouas nporpamma aucuuminHel «MaremMaTHKa» COCTaBlieHa B COOTBETCTBUU C TpeOo-
BaHUSAMH (eepabHOTO TOCYAapPCTBEHHOTO OO0pa30BaTEIbHOIO CTAaHAAPTa, YTBEPIKIECHHOTO
npuka3oM MuHuHcTepcTBa oOpa3oBaHus W Hayku Poccuiickonr ®enmepanuu  Ne 871 ot
31.07.2020, 1 ocHOBHO# HpodeccnoHaIbHON 00pa30BaTENbHON MPOrpaMMBI MOJATOTOBKH «AB-
TOMATH3alMsl W YIOpaBJICHHE TEXHOJIOTHMYECKMMHM IpoleccamMu» Mo Hampasienuto 27.03.04
"VipaBieHus: B TEXHUYECKUX cucTremax'.

3anayn [{enbro U3y4YeHUsS TUCIUILIMHEI SBIISIETCS OCBOCHHE HEOOXOIMMOTO MareMa-
AUCHHILTNHEI THYECKOTO ammapara, ¢ MOMOIIbI0 KOTOPOTO pa3padaThIBAIOTCSA M UCCIAEAYIOT-
Csl TEOPETUYECKHE U IKCIIEPUMEHTAIbHBIC MOJIETTH 00BEKTOB MpodeccrnoHab-
HOU JIEeATEIbHOCTH

OcHoBHBIE Jluneiinas anre6pa. OCHOBBI BEKTOpHOW anreOpsl. OCHOBBI aHAIMTHYECKOM
pasieis! / TeMbl reometpun. BBenenue B maremarmueckuii aHanms. uddepennuansHoe uc-
ANCHHATTAHDI qpcieHrue (YHKIUU OJHOW TepeMeHHO#. MHTerpaipHoe HCYUCTICHHE (QYHK-
MY OJTHOM TepeMeHHOW. DYHKIIMN HECKOIBKUX MepeMeHHbIX. Juddepeniu-
anbHble ypaBHeHUs. Teopus psiioB

2 IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUIIMHE (MOIY.I10),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTAaTaMH 00pa30BaTeIbHOIl IPOrpaMMbl

[Tporiecc M3ydeHus MUCHUTUTHHBI «MareMaTuka» HamnpaplieH Ha (OPMUPOBAHHE CIICY-
folux komneteHnuii B coorserctBur ¢ ®I'OC BO u ocHOBHOM 00pa3oBaTenbHOM MPOrpaMMoit
(Tabmuma 1):

Ta6n1z1ua 1- KOMHCTCHHI/II/I U IJIaHUPYCEMBbBIC PE3YJIbTAThL 06y‘leHI/I${ IO JUCLHUIIIIMHE

Ko v HaumeHnoBaunue HNuaukatopel JOCTUXEHUSA
KOMIIETEHIINHU

Oo6menpodeccnoHaTbHBIC

OIIK-1 Crocoben ana- | OIIK-1.1 3Haer ¢yHIamMeHTanbHbIE 3aKOHBI NMPHUPOJIbI, OCHOBHBIE
JN3UPOBAThH 3aauM | pU3nYecKrue U MaTeMaTHUYECKUE 3aKOHbI

npodeccuoHaIbHON OIIK-1.2 Ymeer mpuMeHsATh (U3MUECKHE 3aKOHBI M MaTeMaTHye-
JESTEIbHOCTH Ha OCHO- | CKM€ METOJBI JUI aHalIM3a 3a7ad TEOPETUYECKOTO U MPUKIIAJIHOTO
BE IMOJIOXKEHMH, 3aKo- | XapakTepa

HOB M MeTofioB B oOna- | OIIK-1.3 Brnaseer HaBbIKaMU HCIONb30BaHUS 3HAHUM (QU3UKKU U
CTHM €CTECTBEHHBIX HAYK | MaTEeMaTHKH IPHU aHaIM3e MpodecCUOHATBHBIX 3a1a4

Y MaTeMaTUKH

3 MecTo IMCHMILIMHBI (MOYJI5) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMmbl

Hucnumnaa «Matematuka» uzydaercs Ha 1 2 kypce(ax) B 1 2 3 cemectpe(ax).

JucuunianHa BXOAMT B cocTtaB Onoka 1 «/lucuuruimbbel (MOAYNH)» M OTHOCHUTCS K
06a30B0i1 yacTu.

Jlnist OCBOGHHUS AUCUUIUIMHBI HEOOXOIMMBI 3HaHUS, YMEHUS1, HABBIKU, C(POPMUPOBAHHBIE B
Ipolecce U3y4eHHs Kypca MaTeMaTHKU 00111e00pa30BaTeIbHOMN MIKOJIBI.

3HaHMUA, YMEHHMS M HaBbIKM, C(HOPMUPOBAHHBIE TMPH HM3YYEHUU JUCLUUIUIMHBI
«Maremartuka», Oy1yT BOocTpeOOBaHbI MPU MU3YYEHUH MOCIEIYIOMMNX AUCHUIUIMH: MHpopma-
TuKa, Teopusi BEpOSATHOCTEH M MaremMaTHdeckas cratuctuka, dusuka, JkoHomHKa, bezonac-
HOCTB KHU3HEACITEIFHOCTH, TeopeTHYeCKue OCHOBBI AICKTPOTEXHUKH.

HucuuruimHa «MaTtemaTukay B paMKax BOCIIUTATEIbHON pabOThl HAalpaBjeHa Ha POpMHU-
pOBaHUE y OOYYAIONIUXCS YMEHHS CaMOCTOSITEITbHO MBICIUTH, pa3BUBaeT NMpodeccHoHaTbHbIE
yYMEHHUSI.



4 O0beM IMCUMILUTHHBI (MOYJIs1) B 3a4€THBIX eIHHUIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4yalommuxcs ¢
npenojaasaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO PadoTy

00yYarIuXCcs

OO6mmas TpyI0eMKOCTh (00beM) TUCIUILUIHNHBI cocTaBiseT 12 3.e., 432 akaj. vac.
Pacnpenenenne o0beMa JUCIUTUTAHBI (MOJIYJIS) TI0 BHJIAM YYE€OHBIX 3aHSATHI MPEICTaB-

JIEHO B Tabymmue 2.

Tabmuna 2 — O6beM IUCHUIUTUHBI (MOJTYJIS) TTO BUJAM YUEOHBIX 3aHSATHIM

O0BbeM TUCHUIIINHBI

Bcero akagemu-
YeCKUX 4aCoB

OO0miast TpyA0€MKOCTh UCIUILIUHBI

432

KonrakTHas ayniuTopHasi pabora o0y4aoummxcs ¢ npemnojaBaresiem (1o
BH/JaM Y4eOHBIX 3aHATHII), BCEr0

176

B ToM uucne:

3aHATHS JEKIUOHHOT0 THNA (JICKIMU U MHBIC YUeOHBIC 3aHATHUS, MPEAY-
CMaTpHUBAIOILIKE MPEUMYIIECTBEHHYIO Iepenayy yueOHoil nHpopmanuu mne-
JArOrMYeCKUMU PAOOTHUKAMH )

88

3aHSITHSI CEMMHAPCKOIr0 THMNA (CEMHHAPHI, MPAKTHUUECKUE 3aHATHUS, MpaK-
TUKYMBI, JIA0OpaTOpPHBIC Pa0OTHI, KOJUIOKBUYMBI M WHBIC aHAJIOTHYHBIC 3a-
HSATHS)

88

CamocTtosiTeibHasA padoTa 00y4alOIMXCcsl 1 KOHTaKTHas padora, BKIIO-
qaromias TPYNIOBbIE KOHCYJIbTAIMH, WHAMBUAYAJIbHYIO pabOTy o0ydaro-
muxcsa ¢ npeunoaaBaTeiIaMnu (B TOM YHUCJIC MHANBUAYAJIbHBIC KOHCYJ'II)TaIII/II/I);
B3aUMO/ICHCTBHE B AJIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BaTEIILHON Cpefe
By3a

220

[TpomexxyTouHast arrecTauus oOydyaromuxcs — 3ayeT ¢ OLEHKOH, 3adeT C
OILICHKOM, DK3aMeH

36




5 Conep:kaHue TUCHUILUIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE MO TeMaM (pa3/ejiam)
€ YKa3aHHeM OTBeJAeHHOr0 Ha HUX KOJIMYeCcTBA aKaJeMHYecKHX YacoB U BU/10B

y4eOHoii padoThI

Tabnuna 3 — CtpykTypa U coaepKaHue JUCIUILTUHBL (MOIYJIs)

Bunpl yaeOHOI pabOThI, BKIIIOYAst CAMOCTO-
ATEJIbHYIO0 pab0Ty 00y4aroIIuXcsi U TPYI0-
€MKOCTb (B yacax)

KonTtakrnas pabora npemnoaasa- CPC
HaunmenoBanue pa3zienos, TEM U COJEpKaHUE Ma-
Tepuana Test ¢ 00ydaromuMucs
Jlexkiuu | Cemuuap- | JlaGopa-
ckue (Tpak-| TOpHBIE
TUYECKUE | 3aHATUS
3aHATHUSA)
Pa3zoen 1 /luneiinas anzeopa
Tema 1.1. Matpuibpl u AEUCTBUSL ¢ HUMHU (KpoMme
oOpatHoit). Onpenenureny n-ro MOpsAKa U UX 2 2 4
CBOMCTBA.
Tema 1.2. Cuctemsl nuHeNHbIX ypaBHeHUH. Teo-
pema Kpamepa. OOparnas marpuiia. MaTpuaHoe 2 2 4
pELICHUE CUCTEM.
Tema 1.3. Panr marpunsl. Meron I'aycca permie-
HUSA CHUCTEM JIMHEWHbIX ypaBHeHUU. Dopmynu- 5 ) 4
poBka TeopeMbl Kponekepa - Kanemmu. OnHo-
POJIHBIE CUCTEMBI.
Pa3zoen 2. Bekmopnasn anzeopa
Tema 2.1. Bekrtopsl. JIuHelinble omepanuu Haj
BekTopaMu. IIpoeknust BekTopa Ha ock. JlekapTo- b b b
BbI KOOPJIMHATHI BEKTOPOB U TOYEK.
Tema 2.2. CkansgpHOe, BEKTOPHOE U CMEIIAHHOE
IIPOU3BE/ICHUS] BEKTOPOB U X IIPUMEHEHHUE. 2 2 2
Pazoen 3 Ananumuueckan zeomempus
Tema 3.1. [lpsmas nuaus Ha mockoctu. Ilnoc-
KOCTb B IIPOCTPAHCTBE. 2 2 2
Tema 3.2. Ilpamas B mpocrpaHcTBe. B3anmHoe
pacrnojio’)keHue B TPOCTPAHCTBE JABYX MPSAMBIX, 2 2 2
IPSIMOM U TUIOCKOCTH.
Tema 3.3 Kpussle 2-ro nopsaka. [IpeoGpazoBa-
HUE cucTeM KoopauHar. [IpuBeneHune Kk KaHOHU- ; ; 4
YECKOMY BUY.
Tema 3.4. [ToBepxHocTH 2-ro nopsiaka. Meron ) ) 4
"'ceyeHni" MOCTPOEHUs IOBEPXHOCTEN.
Pa3zoen 4. Beedenue ¢ mamemamuueckuil aHanus
Tewma 4.1. MuoxectBa. ®ynkmus. Obmacts ee
onpenenenus. CloxHble 1 00paTHbIE (QYHKIIUH.
I'padux dynkmuu. OCHOBHBIC dIIEMEHTapHbBIS 1 1 2

¢yHKuMy, X cBoiicTBa u rpaduku. Yucnosas no-
cief0BaTeNbHOCTh U e€ npenen. Ilpenen pyHk-
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HaumeHnoBaHue pa3zienoB, TeM U COJEpKaHUE Ma-
Tepuana

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)

Konrtakrnas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
ckue (Tpak-
TUYECKUE
3aHATHUSA)

Jlabopa-
TOPHBIC
3aHATUA

CPC

MU Ha OECKOHEYHOCTH.

Tema 4.2. Ilpenen ¢pynkuuu B Touke. OnHOCTO-
pOHHUeE Ipeaelibl. beckoHeuHo Maible 1 UX CBOM-
cTBa. beckoHeyHO OoubIINE U UX CBOHCTBA, CBSA3b
¢ 0eckoHEeYHO MabIMU. OCHOBHBIE TEOPEMBI O
npenenax. HeonpenenennocTu.

Tema 4.3. IlepBblii 1 BTOpOI 3aMeyaTeIbHbIC
npenensl. HempepbiBHOCTh PYHKIIMK B TOYKE U HA
otpeske. Knaccudukanus Touek paspoiBa. CBoi-
CTBa HETPEPHIBHBIX (DYHKIIUH.

Tema 4.4. IlpousBonnas GyHkiuu. Cxema ee BbI-
yucieHus. ['eomeTpudeckuii U Gpu3HUCSCKUi
CMBICI. YpaBHEHHS KacaTeJIbHON U HOPMAaJIHU K
KpUBOH. BriBO/1 hopMy:1 1l TPOU3BOIHBIX 3JIe-
MeHTapHbIX (yHKIuid. [Ipasuna tuddepenunpo-
BaHUs.

Tema 4.5. Jlorapudmuueckoe nuddepenunpona-
Hue. [Ipon3BoiHbIE HESBHBIX U MMapaMeTPUUYECKUX
byakuuii. {uddepennnan u ero reoMeTpudecKuii
cmbicil. [IpousBogHble U U QepeHIabl BbIc-
IUX TTOPSIIKOB.

Pazoen 5 /{ughgpepenyuanvnoe ucuucnenue ghynky

U 00HOU nepemeHH Ol

Tema 5.1. OcHoOBHBIE TeopeMbl TudepeHIanb-
Horo wucuucinenus (depma, Pomnsa, Jlarpanxa,
Komm). ITpaBuio Jlonurans.

Tema 5.2. ®opmynsl Teinopa u MakiopeHa.
IIpumeHeHue.

Tema 5.3. UccnenoBanue QyHKIMIA Ha MOHOTOH-
HOCTb M SKCTPEMYM.

Tema 5.4. HTepBansl BBITYKIOCTH, BOTHYTOCTH,
TOukH mneperuda rpaduka ¢pyHkuuu. HakmoHHsie
ACUMITOTBI

Tema 5.5. [lonHoe ucciaenoBanue QyHKIMMA U 1MO-
cTpoeHue ux rpadukoB. Haxoxaenue HamboIb-
[Ier0 ¥ HaMMEHbIIEro 3HaueHU! (YHKIHM Ha OT-
peske. Pemenue mpakTUYeCKHUX 3a4ad Ha DKCTpe-

MYM.

Pazoen 6 @Pynkyuu necKonbKux nepemeHHyIx

6




HaumeHnoBaHue pa3zienoB, TeM U COJEpKaHUE Ma-
Tepuana

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)

Konrtakrnas pabora npemnoaasa- CPC
TEJIsL C 00YJaIONIMHUCS
Jlexkiuu | Cemunap- | JlaGopa-
ckue (Ipak-| TOpHbBIE
TUYECKHE | 3aHATHSA

3aHATHUSA)

Tema 6.1. Omnpenenenue (GYHKIUU HECKOJIBKHUX
nepemenHbix (OHII). Tlpenen u HEnpepbIBHOCTH
OHII.

Tema 6.2. Yactasie npousBogubie ®HIIL. 'eomer-
pudecKasi HHTEpIpeTalys YaCTHBIX MTPOU3BOIHBIX
byHKIMM BYX mepeMeHHbIX. [lomHoe mpuparie-
aue. Juddepenuupyemocts u nonHsii audge-
pennan OHII.

Tema 6.3. [IpousBosHbIE CIOXKHOW M HEABHO 3a-
naHHOW (QyHKuuMi. YacTHele TPOHM3BOAHBIE U
QG epeHIratbl BRICIIUX MOPSIKOB.

Tema 6.4. KacarenbHasi TJIOCKOCTh U HOpPMaslb K
noeepxHoctu. [loBepxHoctu ypoBHs. [IpousBon-
Hasl 110 HaIpaBJICHUIO. ['paieHT.

Tema 6.5. Dkctpemym OHIL. Heobxoaumoe u no-
CTAaTOYHOE yCJIOBHUS CYIIECTBOBAHHUS SKCTPEMYMa
®HII. Haunbompliiee 1 HAUMEHBIIIEE 3HAUECHHE
@®HII B 3amMKkHyTOl 007aCTH.

Pazoen 7 Humezpanvnoe ucuucienu

e (hynkyuu 00HOIl nepemenHoul

Tema 7.1. IlepBooOpa3Hasi W HeompeaeTeHHbII
uHTerpan. Tabmuma wuHTerpanoB. (OCHOBHBIE
CBOWCTBA HEOMPEICIICHHBIX HHTETPAJIOB.

Tema 7.2. MeToasl HHTETPUPOBAHUS: HEMIOCPE-
CTBEHHOE, BHECEHHUE 1107 3HaK nuddepeHimana,
3aMEHOU NEPEMEHHOM, 10 YaCTAM.

Tema 7.3. OcHOBHas Teopema anredpsl. Paznoxe-
HUE MHOT'OWIEHA C IeUCTBUTENBHBIMU KO3 Pu-
LIMEHTAaMH Ha JIMHEWHBIE U KBaJIpaTUYHbIE MHO-
xutenu. IHTerpupoBanue paioHagbHBIX JApO-
Oeil.

Tema 7.4. InTerpupoBaHue TpPUrOHOMETpUYE-
CKMX BBIPa)KCHMI. YHUBEPCAIbHAS ITOJCTaHOBKA.
HHTerpupoBanue NpOCTEUINX UPPALUOHAIILHO-
creit. [lorsiTue o He GepynUXCcst HHTETpaIax.

Pa3zoen 8 Onpeoenen

HblIl UHmMezpa

Tema 8.1. OnpeneneHHbI UHTErpall U €r0 CBOM-
ctBa. @opmyna HeroTona-JleiiOnua. 3amena me-
PEMEHHON B omnpenenéHHoM uHterpaie. HHTe-
TPUPOBAHUE I10 YACTSM.




€MKOCTb (B yacax)

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-

Konrtakrnas pabora npemnoaasa- CPC
HaumenoBanue pa3zienoB, TeM U COJEp>KaHUE Ma-
repuana Test ¢ 00ydaromuMucs
Jlexkiuu | Cemunap- | JlaGopa-
ckue (pak-| TOpHBIE
TUYECKUE | 3aHATUS
3aHATHUSA)
Tema 8.2. Tl'eomerpuueckne u MEXaHHUYECKUE 4 4 g
MPUJIOKEHUS ONPEIeNICHHBIX HHTETPAJIOB.
Tema 8.3. HecoOcTBeHnHbie unTErpaisl. Gopmyna ) ) 4
Cumncosa.
Pazoen 9 Ooviknosennvie oughghepenyuanvhvle ypagnenus
Tema 9.1. OcHOBHbIE TOHSTHS U OMNPEIEICHUSI.
3anauva Kowmw ayg ypaBHEHHI NEpBOro MOpsiaka. 2 ) 8
VYpaBHeHUs ¢ pa3feAOILUMUCS IEPEMEHHBIMH.
Tema 9.2. luddepennmanbubie ypaBHeHHS 1-T0
HIOPsIIKA: JIMHEMHBIE, OTHOPOIHBIE, B IIOJIHBIX 2 2 8
muddepennmanax, bepuymin.
Tema 9.3. YpaBHeHU BbICIIUX MOPSAKOB. 3a1aya
Ko i1 ypaBHeHuU BbICIIMX MOPSAKOB. MeTon 2 2 8
MOHM)KEHUS OPSKA.
Tewma 9.4. JIuneiiHble OJHOPOIHBIE YPABHEHUS
BHICIIMX HOpsAAKOB. Onpenenutens BpoHckoro. 2 2 8
Tewma 9.5. JIuneitasie HeogHOpOAHBIC TUDdHEpeH-
LMAJIBHBIE YPABHEHUS U UX PELICHUE METOIOM 2 2 8
HeonpeaeaéHHbIX KO3 PHUITUESHTOB.
Tema 9.6. UnucneHHbIE METOABI PELLIEHUS 3a7a4
JUIsl OOBIKHOBEHHBIX AU PepeHInanbHbIX ypaB- 2 2 8
HEHMI.
Tema 9.7. Cucrembl 0OBIKHOBEHHBIX AUpPepen-
[MAIBHBIX YPABHEHUM ¥ METO/BI X PELIEHHIA. 4 4 6
Pa3zoen 10 Yucnosvie u hynkyuonanpHvie psaovl
Tema 10.1. Yucnossie psnpl. Cymma. HeoOxonu-
MBI IPU3HAK CXOJUMOCTHU, CBOMCTBA, AOCTaTOY-
HbI€ MPU3HAKU CXOAMMOCTH YHUCIOBBIX DSIJIOB C 2 2 6
MOJIOKUTETHHBIMU YJICHAMH.
Tema 10.2. 3nakonepeMenHsble psaasl. [Ipusnak
Jlert6nuna. Onenka ocraTka psiaa. AOCOIIOTHAS U 2 2 6
YCIJIOBHAs! CXOAMMOCTH.
Tema 10.3. OyHKIMOHANBHBIE PSAIBI U MOHSTHE
paBHOMepHOM cxoxumoctu. IIpusnak Beiiep-
niTpacca 0 paBHOMEpPHOM cxoaumocTH. MHTerpu- 2 2 6
poBanue u nuddepeHpoBaHne (QyHKIMOHAIb-
HBIX PSIJIOB
Tema 10.4. Crenennsie psnupl. Teopema Abens. 1 1 6

Paner  Teinopa wm Maknopena. Pasnoxenue
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Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-

€MKOCTb (B yacax)

Konrtakrnas pabora npemnoaasa- CPC
HaumenoBanue pa3zienoB, TeM U COJEp>KaHUE Ma-
Test ¢ 00ydaromuMucs
Tepuaa
Jlexkiuu | Cemunap- | JlaGopa-
ckue (pak-| TOpHBIE
TUYECKHUE | 3aHATHUSA
3aHATHUSA)
bynkuuii B psg Makinopena.
Tema 10.5. TlpwiokeHue CTENEHHBIX PAIOB K 1 1 6
npUOJIMKEHHBIM BEIYUCIICHUSIM.
UTOoroO
88 88 220

o JTUCHUIIJINHE




6 BHeayauTopHasi caMOCTOSITeIbHAsI Pa00Ta 00yYAIOIIUXCS M0 TUCHUTIJIHHE
(MmonyJ10)

[Ipy mIaHUPOBAaHWUU CAMOCTOSITENILHOM pPabOTHl CTYACHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBATHCSI CICAYIOIINM PACIIPEACIICHUEM YaCOB Ha CAaMOCTOATENbHYIO paboTy (Tabiumna 4):

Tabnuna 4 — PekomeH1yeMoe pacnpe/ieliecHie YacoB Ha CaMOCTOSTEIIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIbHOH PadoThl KosnyecTBOo 4acoB
M3ydueHne TEOpETHUECKUX Pa3IeI0B JUCITUIIINHEI 52
[ToAroTOBKA K 3aHSATUSM CEMHHAPCKOTO THUIIA 54
[ToarotroBka K ayINTOPHON KOHTPOJIBHOU padboTe 54
[TonroroBka u oopmieHue pacyeTHo-rpadudeckoi padboTsl 60
HUTOI'O no AucuMIUIMHE 220

7 OueHOYHBIE CPEICTBA /1JIsl IPOBEIEHUS TEKYIIEro KOHTPOJIS
U NIPOMEKYTOYHOM aTTecTAlH 00y4aomMXCcs M0 JUCHUILUIHHE (MOIYJII0)

@DOH/I OLIEHOYHBIX CPEJCTB ISl IPOBEIEHUSI TEKYLIErO0 KOHTPOJIA YCIIEBAEMOCTH U IPO-
MEXXYTOUYHOM aTTecTauuu npeacrasieH B [Ipunoxenun 1.

[TosiHBI KOMIUIEKT KOHTPOJIBHBIX 33JaHUN WJIM MHBIX MaTepUaIoB, HEOOXOIUMBIX IS
OIICHUBAHUS PE3YJIbTATOB O0y4YEHUS MO AUCHUIUIMHE (MOAYJIO), MPAKTUKE XpaHUTCS Ha Ka-
benpe-pazpaboryrke B OyMakKHOM H 3JIEKTPOHHOM BHU/IE.

8 VYueOHo-MeTOOMYeckoe W HH(POPMAIMOHHOe o0ecreYeHHe JTUCHUILINHBI
(MmomxyJis)

8.1 OcHoBHas quTEepaTypa

1. XKypb6enko, JI. H. MaTemaruka B mpuMepax ¥ 3ajadax [DIeKTpOHHBINH pecypc] : yueo-
Hoe nocodwue / JI.H. XKyp6enko, I'.A. Hukonosa, H.B. Hukonora, O.M. Jlertsipesa. - M.: HUL]
NH®PA-M, 2016. - 372 c. // ZNANIUM.COM : 31eKTpOHHO-OMOIHOTEYHas crucTeMa. — Pexxum
noctyma: http://www.znanium.com/catalog.php.

2. Meimkue, A.J[.Marematuka s TeXHUYeCKUX BY30B: Crernmanbabie Kypceol / A. Jl.
Mprikuc. - 3-e u3g, crep., 2-e usa. - CII6.: Jlans, 2009. - 633 c.

3. llunaues, B.C. Beicmas maremaTuka : yueOHuk /it By3oB / B. C. Hlunaues. - M.:
Bricmas mxoma, 2007. - 480 c.

8.1 MomosHuTeILHAS JUTEPATYpa

1. ArtoHoB, B.M1. DnemMeHTapHass MaremMaTthka JUisi TIEPBOKYPCHUKA: ydeOHOE mocooue
1utst By30B / B. WI. AatonoB, @. 1. KoneneBuu. - CII6.: JIans, 2013. - 101 c.

2. bponmreiin, MU.H. CripaBoYHUK 1O MaTEMAaTHKE I MHKEHEPOB M y4alllUXCsl BY30B :
YuebHoe mocobue s By3oB / M.H. bponmreitn, K.A. Cemenpses. - CI16.: Jlans, 2010. - 608 c.

3. HertapeBa, O. M. Marematuka B mpuMepax M 3adadax [DJIEKTPOHHBIM pecypc]:
yue6.mocodue / O.M. [ertsapesa, JL.H. XKypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. Hy-
pueBa. — M. : UH®PA-M, 2017. — 372 c¢.// ZNANIUM.COM : 351eKTpOHHO-OMOINOTEYHAS
cuctema. — Pexxum gocryma: http://www.znanium.com/catalog.php.

4. Iucemennsiit, J[.T. KoncnekT nekiuii mo Beiciieit matematuke. [lomasiid kype / J1.T.
[TuceMennsiit.- 10-e u3a., ucnp. - M.: Aﬁpnc-nqﬁcc, 2011.-604 c.



8.2 MeToanuyecKkue YKazaHudA AJA CTYACHTOB IO OCBOCHUIO THCHUIIJIUHDBI

1. Karynnesa, H.JI. [Ipaktukym no matematuke. BekTopHas anreOpa : yde6.mocodue /
H.JI. Karynuesa. Komcomonbck-na-Amype: @T'BOY BIIO «KHAT'TY», 2015. — 80 c. //https:
//knastu.ru/media/files/page files/page 421/posobiya 2015/ Praktikum po matematike
Vektornaya algebra.pdf

2. Muneesa, H.B. [Ipaktukym o marematuke. Jlnneiinas anreopa : yae6.mocodue / H.B.
Mumneesa, M.B. CramkeBuu. Komcomonbck-Ha-AMype: @I'BOY BIIO «KHAI'TY», 2015. — 75
c. //https://knastu.ru/media/files/page files/page 421/posobiya 2015/ Praktikum po
matematike Lineynaya algebra.pdf

3. Cramkeuy, M.B. Jluddepennmanbaoe ncuuciaeHue GyHKIIUHA OJHON MEPEMEHHOM :
[Tpaktukym / M.B. CramkeBuu. Komcomonsck-Ha-Amype: ®I'BOY BO «KHAI'TY», 2016. —
107 c.

4. COOpHUK MHIUBHUIYAbHBIX 33JaHHUI TI0 BBICIICH MaTeMaTHKe: Y4eOHoe mocodue s
By30B: B 3-x 4. / A.Il. Pa6ymko, B.B. bapxaros, B.B. Jlepxasen, U.E. FOpyTs; mox obur.pen.
A.I1L. PaGymiko. - MuHck: Akanemuueckasi kaura, 2005.

5. KaranaxxnoBa, .H. Hauana marematnuyeckoro ananusa : yue6.-meroa. nocodue / M.H.
KaranaxnoBa. Komcomonbck-Ha-Amype: @I'BOY BIIO «KHAI'TY», 2013. — 116 c. //
https://knastu.ru/media/files/page files/page 421/ posobiya 2013/ Katalazhnova Nachala
matematicheskogo analiza.pdf

8.3 CoBpemennble npodeccuoHa bHble 0a3bl JAHHBIX 1 HH(POPMALIMOHHbIE
CIPaBOYHbIE CUCTEMBI, HCIIOJIb3yeMble NPU 0CYIeCTBIEHHH 00Pa30BaTEIbHOIO
npouecca no JTUCHUIINHE

1 Dnexkrponno-o6ubnuoreunas cucrema ZNANIUM.COM. [Jlorosop EII 44 Ne 4378 30c¢
NK3 21 1 2727000769270301000100046311244 ot 13 anpens 2021 r.

2 DnexTponHO-0nbOIHoTeuHas cucrema IPRbooks. Jlnniensnonnsiit morosop Ne EI144 Ne
44/4 na npenocTaBlIeHUE JOCTYIA K AJIEKTpOHHO-O0nOanoreynoi cucreme [PRbooks UK3 21 1
272700076927030100100100036311244 ot 05 deBpans 2021 r.

3 DnexTponHo-0ubanoreunas cuctema eLIBRARY.RU. [loroBop Ne EIT 44 Ne 004/13 na
OKa3zaHHe yCIayT JIOCTyTa K 3IIEKTPOHHBIM HA3JIaHUSAM HK3
91272700076927030100100150016311000 ot 15 anpens 2019 r.

8.4 IlepeyeHb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH
«HHTEepHeT», He0OXOAMMBIX JJIsl OCBOCHMS THCIUIIIUHBI (MOAYJIs1)

1. boraroa C.B., byxenckuit K.B., JlykpanoBa I'.C. luddepennmanbupie ypaBHEHUS.
Pansr : Ilpaktukym c¢ ucnoib3oBaHueM cuctembl Mathcad : Enumnoe okHO poctyma K
obpazoBarenbHbIM pecypcaM // http://window.edu.ru/resource/455/70455.

2. Mathcad Application Server (MAS): Own-maiin pacuersl B Mathcad //
http://mas.exponenta.ru.

8.5 JIuneH3noHHOE U CBOOOTHO PACIIPOCTPAHsIEMO€E MPOrPaMMHOe oDecreYeHue,
HCIOJIb3yeMoe IIPH OCYIIECTBJIEHHH 00pPa30BaTeILHOTO Mpoiecca
mo JMCIUMIIJIMHE

Tabnuua 5 — IlepeyeHp UCTIONB3yEMOT0 IPOrPAMMHOTO 00eCIeUeHHSI

Hanmenosanwue [10 PexkBu3NTHI / yCIIOBUS HCTIOIB30BAHUS
MicrosoftlmaginePremium Jluniensnonnbiit foroop AD2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOOTHAS TUIICH3HSI, YCIIOBUS UCTIOJIB30BAHUS 11O CCBLIKE:

https://www.openoffice.org/license.html
Z00OM Jloroop Ne 2K223/006/38 ot 20.11.2020
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9 Opranu3zauMoHHO-NIeJATOTHYecKHe YCI0BUS

Opranuzanus o0pa3oBaTeIbHOIO MPOLECCa pPeriaMeHTUpyeTcs y4eOHbIM IJIAHOM M pac-
NUCAHHEM Y4eOHBIX 3aHATHH. SI3bIKk 0OyueHus (mpenojaBaHus) — pycckuil. [l Bcex BHUIOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN 4ac YCTAaHABIMBAETCS POJIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUM CBOEH HMHAMBHIYaTbHOH 00pa30BaTENbHONW TPACKTOpUU OOydaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOLIUX JAUCLMILIMH U MPO(EeCCHOHAIBHBIX MOJY-
JIeil, OCBOSHHBIX B MPOIIECCEe MPEANISCTBYIOMIET0 00yUeHUs, KOTOPBI 0CBOOOXKIaeT 00ydJaroIe-
rocsi OT HEOOXOUMOCTH UX TOBTOPHOT'O OCBOEHHUS.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VYyeOHblil MpoIecc NpH MpenojaBaHuid Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUM TPaAJIU-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauunoH-
HBIC O6pa3OBaTeJIBHbIe TCXHOJIOTHU NPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘-IeCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIONb3YIOTCS B BUJE HIUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M MHTEPAKTUBHBIX (OPM MpoBeaeHHs 3aHATuil. HpOpMamonHbIe
o0pa3oBaTe/lbHbIE TEXHOJOIMH PEATU3YIOTCS IYTEeM aKTUBHU3ALUU CAMOCTOSTEIbHOM pabOThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeIbHOI cpee.

9.2 3aHATHA JEKIIUOHHOI'0 THIIA

JIeKMOHHBIN KypC IPEIoJIaraéT CUCTEMaTU3UPOBAHHOE U3JI0’KEHUE OCHOBHBIX BOMPO-
COB yueOHOr0 IJIaHa.

Ha niepBoii niekuuu ekTop 00s13aH NpeaynpeuTh CTYAECHTOB, IPUMEHUTEIBHO K KaKOMY
06a3oBoMy y4eOHUKY (ydeOHHUKaM, yueOHBIM TOCOOHIM) OyIeT MPOUUTaH KypC.

JIeKuMOHHBIN KypC JOJDKEH JaBaTh HanOoJbplMid 00beM HMHpopmanuu U o0ecrnedyrnBaTh
6osee rirybokoe NOHUMaHKUE Y4eOHBIX BOIPOCOB IPH 3HAYUTEIBHO MEHbILEH 3aTpaTre BpeMeHH,
4eM 3TO TpeOyeTcs OONBIIMHCTBY CTYJEHTOB Ha CAMOCTOSATEIIEHOE U3yUYEHUE MaTepUaa.

9.3 3aHATHSA CEMHHAPCKOI0 THNA

CemuHapcKkue 3aHATHS MPEICTABISAIOT COOON JeTaau3alMIo JEKIIMOHHOTO TEOPETUYECKO-
ro Marepuasna, IpOBOAATCS B LEJAX 3aKPEINICHUs Kypca U OXBAaTBIBAIOT BCE OCHOBHBIE PA3/IEIbI.

OcHoBHO# (hopMOIi POBECHHUS CEMHHAPOB SABJISIETCS 00CYXJleHHe Hauboiee npodsieM-
HBIX M CJIOKHBIX BOMPOCOB IO OTAEIBHBIM T€MaM, a Takke pa300op MPUMEpPOB M CUTyallUHd B
ayJUTOPHBIX YCIOBHX. B 00s13aHHOCTH IpenojaBareist BXOJAT: OKa3aHHE METOJIUYECKOil mo-
MOIIIY ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB 10 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKHUX 3aHITHUSX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPHSIM:

* OTBETHI Ha BONPOCHI, IPEJIaracMble MPErnogaBaTeseM;

* y4acTHE B IUCKYCCHSIX;

* BBITIOJTHEHUE NMPOEKTHBIX U MHBIX 3aJ[aHU;

* aCCHCTHUPOBAHUE IIPENIOJABATEIIIO B IIPOBEICHUH 3aHATUN.

OTBeT 10JKEeH ObITh ApTYMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJIHOCIOKHBIM, COJEPKATh
CCBIJIKH HA UICTOYHMKH.

Jloknansl ¥ ONIIOHUPOBAHME JTOKJIAJOB MPOBEPSAIOT CTENEHb BIAJEHUS TEOPETHUYECKUM
MaTepHaJIOM, a TaKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUM.

OueHrBaHue 3aJaHUM, BBINOJHEHHBIX HA CEMUHApPCKOM 3aHSTHH, BXOAUT B HAKOIUIEH-

HYIO OLICHKY.
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9.4 CamocTosiTeJbHAsA padoTa 00y4aIOLIUXCS 0 TUCHHUILJIMHE (MOYJII0)

CamocTtosTenbHas paboTa CTYIEHTOB — 3TO MPOLECC AKTHUBHOTO, IIeJIEHANPAaBIECHHOTO
NPUOOPETEHUSI CTYJACHTOM HOBBIX 3HAHWH, YMEHUN 03 HEMOCPEICTBEHHOTO y4JacTHsl Mpernoia-
BaTelsl, XapaKTEepU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJEM U
OLIEHKOH pe3ybTaTOB AEATEIBHOCTH 00YYaIOIEerocs.

Ilenu camocTosATeTbHON PaOOTHI:

* CHUCTEMAaTH3alus U 3aKPEIUICHUE MOTYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUUYECKUX
YMEHHH CTYICHTOB;

- yryOJIeHHue U paclIMpEeHUe TEOPETUUSCKUX 3HAHMIA,

- (hopMHpOBaHHE YMEHUHN HCIOJB30BAaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIMIO,
CIICLUUATIBHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATEJBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSITEIILHOCTH MBIIIJICHUS, TBOPYECKON MHULIMATUBBI, CIIOCOOHO-
CTEH K CaMOPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOPEAIN3aLlnu;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUI U aKaIEMUYECKIX HABBIKOB.

CamocrosiTenpHas paboTa MOXKET OCYIIECTBIISITHCS WHIUBUYATIBHO WM TPYIIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT II€JIU, 00BEMA, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKHU.

TexHONOTHs OpraHU3aIMH CAMOCTOSTENIbHONW pabOTHl CTYJICHTOB BKIIIOYAET HCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHHUBEPCUTETA.

KoHTposib pe3ynbTaToB BHEAYTUTOPHOW CaMOCTOSITEIbHOW PabOThl CTYACHTOB MOXKET
MPOXOIUTH B MMCbMEHHOM, YCTHOM WIIM CMEIIaHHOM (opme.

CTymeHTHl JOJDKHBI TOIXOJUTh K CaMOCTOSITEIIBHOH paboTe Kak K HaWBAKHEHUIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETHUECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISIOB HA
OTJIENIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI ONPEICICHHBIX HABBIKOB U MCIOJIB30BaHUs mpodec-
CHUOHAJILHOM JIUTEPATYPHI.

9.5 Meroanueckue ykazanus 1Jisi 00y4alomMXcsi 0 0CBOEHHIO U CHUIJIMHBI

[Tpy M3yyeHHM IUCHUIUIMHBI O0yYaromMMcs 1eJIecOo00pa3HO BBIMNOJIHATH CIENYIOIINE
PEKOMEHJAlUNU:

1. U3y4yeHue yueOHON AUCIMILTUHBI JJOJKHO BECTHCHh CUCTEMATHUECKH.

2. Ilocne u3yyeHHs Kakoro-aubo paszerna 1no yyeOHUKY MIIM KOHCIIEKTHBIM MaTepHajiaM
PEKOMEHIYEeTCs M0 aMsTH BOCIIPOU3BECTH OCHOBHBIE TEPMHUHBI, OIIPEACIICHHUS, TIOHATUS pas3ze-
na.

3. Ocoboe BHUMaHUE CIEAYET YACIUTh BHITIOJIHEHUIO OTUYETOB IO TIPAKTUYCCKUM 3aHSATH-
SM ¥ UHJMBHIyaIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENIbHYIO paboTy.

4. Bcs TemaTrKa BOIPOCOB, U3YYaeMBIX CaMOCTOSITENIbHO, 33/1a€TCS Ha JIGKIMSIX MPEro-
naBartesneM. MM jke 1aroTcs HCTOYHHMKH (B MEPBYIO oyepe/ib BHOBb M3/JaHHbIE B MEPHOAMYECKON
Hay4yHOMU JuTepaType) i 0oJiee AeTaabHOr0 MOHUMAaHMSI BOIIPOCOB, 03BYYEHHBIX HA JIEKIUH.

[Tpu camocTosTensHON POpaboTKe Kypca 00ydarouecs T0JIKHbI:

* IPOCMaTpUBaTh OCHOBHBIE OIpeIEeICHHS U (PAKTHI;

- IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM HA JICKIMOHHOM 3aHATHUM MaTEpHUall U JOIOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TeMe JIMTepaTyphl;

* U3yYUTb PEKOMEHIOBAHHYIO JIMTEPATYPy, COCTABIIATH TE3UCHI, aHHOTALIUM U KOHCIIEKTBI
HanboJIee BAXKHBIX MOMECHTOB;

* CaMOCTOSITEJILHO BBINTOJIIHATD 3aJaHUs], AaHAJIOTUYHBIE IIPEUIaracMbIM Ha 3aHATHUSAX;

* UCIOJIb30BAaTh JJI CAMOIIPOBEPKH MaTepHalibl (POHA OLEHOYHBIX CPEJCTB.

IIpu paGore HaJx KOHCNIEKTOM JIeKIMU HEOOXOIUMO MOMHHTH, YTO Ha JIEKIUU OOBIYHO
paccMaTpUBaeTCs HE BECh MaTEPHANL, a TOJIBKO €ro 4acTb. OCTanbHas €ro 4acTh BOCIOJHAETCS B
npoliecce CaMOCTOATENbHOM paboThl. B ¢Bs3M ¢ 3TUM paboTa ¢ peKOMEHI0BaHHOM JINTepaTypoit
oOs3arenpHa. JKenaTenbHO OCTaBUTh B pa0OUMX KOHCIEKTaX I0JI, Ha KOTOPBIX JIelaTh IOMETKU

13



U3 PEKOMEHI0BAaHHOW JIMTEPaTyphl, JONOJIHSIONINE MaTepral MPOCIylIaHHOW JEKIUH, a TaKkKe
NOJYEPKUBAIOIINE OCOOYI0 BAXKHOCTh TE€X MIIM MHBIX TEOPETHUECKUX MOJOXKEHUH. 3aaaBaTh
IIPENOIABATEII0 YTOUHSIOIIME BOIPOCHI C LIEJIBIO YSICHEHUs TEOPETHUUECKUX ITOJIOKEHUH, paspe-
LICHHUs CHOPHBIX CUTyalMd W T.A. JKeIaTesbHO BBIAEIATh HA3BaHUS Pa3felIOB, ONPEICIIIEMbIE
MOHATUS U OCHOBHBIE ()OPMYJIBI IIBETHBIMU MapKEpaMHu C IENbI0 OOJIETYeHHs MCIOIb30BAHUS
KOHCIIEKTa Ha NPAKTUYECKUX 3aAHATHAX.

IIpu moaroTroBKe K NMPaKTHYECKHM 3aHSATHAM HEOOXOIMMO MOBTOPUTH MPONACHHBIN
TEOPETUYECKUI MaTepHal, BbIyYUTh HAU3YCTh OCHOBHBIE MOHSTUSA, (GOPMYIIBI U (GOPMYIUPOBKU
TeopeM. 3allOMHUTh METOAbI PEIICHUs TUIOBBIX 3aJa4 ¥ IPUMEHUTH UX MPU PELICHUH UHIUBU-
JyaJlbHbIX JOMAIHUX 33aJaHui. B ciydae 3aTpynHeHui oOpaTUThCs 3a KOHCYJIbTallMel K Mperno-
JlaBaTelo.

IIpu moaroroBke M 0(QOPMIIEHHMHM TECTOB, KOHTPOJbHOH PadOTbl M PAC4YETHO-
rpaguyeckoii padoThl HAUWHATH CIETYET C MPOPAOOTKHU KOHCIIEKTA JICKIIUH, pEKOMEHJOBAaHHON
JUTEPATyphl U MaTEpHAJIOB IPAKTUYECKUX 3aHATHUH 110 TeMaM JaHHbIX padoT. PemuTes TUIOBbIE
BapuaHThl paboT, yKa3aHHbIE B Marepuanax (oHIa OLUEHOYHBIX cpeiacTB. [Ipu HEoOXoauMoCTH
IPOKOHCYJIBTHPOBATHCS C IIPENoAaBaTeieM (10 CPOKa BBIIIOJHEHUS PadoT).

10 Onucanne MaTepuaibHO-TEXHHYECKOT0 ofecrevyeHnsl, He0OX0AMMOro 1A
ocyuiecTBJIeHHs 00pPa30BaTEeIbHOIO NPoOLecca M0 AUCHUILINHE (MO1YJIIO)

10.1 YuebHo-s1a00paTopHOe 000py10BaHHE
OtcytcTByeT
10.2 TexHu4eckue u 3JIEKTPOHHbIE CPEACTBA 00yUYeHH S

CamocrosiTesibHas padora.

[Tomerienust 1ist caMOCTOSATEIBLHON pabOThl OCHAIICHBI KOMIIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKIIFOUEHUsSI K ceTH «VIHTepHEeT» U JOCTYIOM K 3JIEKTPOHHON MH(OPMAIIMOHHO-
obpazoBarenbHoil cpene KHATY:

- yutanbHbIi 3a1 HTh KHAT'Y;

- KOMITBIOTEPHBIE KJTacchl (aya.  kopmyc Ne ).

11 Uuble cBeaenus

MeToanuyecKkue PEKOMEHAAIUHA 110 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHUYCHHBIMHA
BO3MOKHOCTAMMU 310POBbS U HUHBAJIMIAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMH OOYyYaroIMMUCS, TaK U B OTJEJIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBUS 1J1s TOJIy4eHUs: 00pa30BaHusl 00y4aromuMHU-
Csl ¢ OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU 310POBbSI.

[Ipodeccopcko-neqarornyeckuii COCTaB 3HAKOMHUTCSI € TCUXO0JIOTO-(PU3UOTIOTHYECKUMU
0COOEHHOCTAMH 00YUarOIMIMXCsl MHBAIUIOB M JIMI[ C OFPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipu HEoO-
XOIUMOCTU OCYLIECTBIISAETCS JONOIHUTENbHAS MOAACPKKA MIPENOAABaHUS ThIOTOPAMHU, IICHXO0-
JIoTaMH, COIIMaIbHBIMU paOOTHUKAMU, MPOIIEIIINMHU MOATOTOBKY aCCHUCTEHTaMH.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKoMeHAanusIMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraercs MCHOJb30BaTh COIHATbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS], TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUINTaLUu C LENbI0 OKa3a-
HUS IOMOIIY B YCTAHOBJIEHUH NOJIHOLEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C IPYrUMH CTYJECH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIMMaTta B cTyaeH4Yeckoi rpymme. [Toabop u
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pa3paboTka y4yeOHBIX MaTEepHaJIOB MPOU3BOAATCS C YUETOM INPENOCTABICHHUS MaTepuasa B pas-
JUYHBIX (hopMax: ayAuadbHON, BU3YaJIbHOW, C HCIOJIB30BAHUEM CHELHMAIBHBIX TEXHMUYECKUX
CpeACTB U MH(POPMAITUOHHBIX CUCTEM.

OcBoenne nucuuminsbl Junamu ¢ OB3 ocyiecTBiseTcst ¢ UCHOIb30BAaHUEM CPEACTB
00y4yeHHs OOIIETO M CIEHUAIBHOTO Ha3HAaYeHHUs (TIEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHUs). MarepuanbHO-TEXHUUECKOe 00eCeueHHe MpelyCMaTpUBaeT MPUCIIOCO0IEHHE ayIUTO-
puil k Hyxzam iun ¢ OB3.

dopma npoBeEeHUs aTTEeCTAlUU AJs CTYIEHTOB-UHBAJIUAOB YCTAHABIUBACTCA C YUETOM
WHANBUAYAIBHBIX TICUX0pu3ndecKux ocodeHHocrei. st ctynentoB ¢ OB3 mpenycmarpuBaet-
cs1 locTymnHas popma IpeloCTaBIeHUs 3aJaHUH OLEHOYHBIX CPECTB, a8 UMEHHO:

* B TICUYATHOM WJIM DIIEKTPOHHOH ¢opme (W1 JHUIl € HApyUICHUSIMH OIIOPHO-
JIBUTATEJILHOTO amrapara);

* B TICYaTHOHN (hopMe MITH 3IEKTPOHHOU (popMe ¢ yBEeIMUYSHHBIM MIPU(TOM U KOHTPACTHO-
CTbIO (IUIs1 JIUL| C HAPYILIEHUSMHU CIIyXa, peuH, 3pEeHus);

* METO/IOM YTCHHS aCCUCTEHTOM 3a/IaHUs BCIYX (IS JIUII C HAPYIICHUSMH 3PEHHUS).

CryneHTaM ¢ MHBAJUAHOCTBIO YBEIMUYUBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [yl TakuX CTYIEHTOB MpeaycMaTpUBAeTCs AOCTyHHas (opma mpemaocTas-
JIEHHsl OTBETOB HA 3a/1aHUs, @ UMEHHO:

* IMCbMEHHO Ha OyMare uiau HabOpOM OTBETOB Ha KOMIIBIOTEpE (JJIs JIUL[ C HAPYLLIEHUS-
MU CIlyXa, peuH);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIB30BAHUEM YCIIYT aCCUCTEHTA (IS
JIMIL ¢ HAPYIICHUSIMU OIIOPHO-/ABUraTEIbHOIO aniapara);

* YCTHO (7151 TUIT ¢ HAPYIICHUSIMU 3PEHUsI, OMTOPHO-ABUTATEILHOTO allapara).

ITpu HeoOxoaMMOCTH ISl 00YHarOIUXCs ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLCHUBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MMPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.

15



[Tpunoxenue 1

®OH/I OHEHOYHbBIX CPEI[CTB2
10 JMCIHILINHE

MareMaTHKa

Hanpanenune noaroToBku

27.03.04 « Vnpasnenue 6 mexHuueckux cucmemaxy

HamnpasnenHocTh (mmpoduiib)

ASH’ZOMCZH’ZMS’QL;M}Z u ynpaejlienue mexunojaocudecKumu npoyec-

00pa30BaTeNLHOM MPOTPAMMBI | camu
KBanmudukanus BEITyCKHUKA bakanasp

I'ox Hayasa MOATOTOBKHU 2021

(no yuebHomy niawy)

®opma 00yueHus OyHas
TexHonorus 00y4eHus MPaoUYUOHHAS

Kypc

Cemectp

TpynoemkocTs, 3.e.

12

123

12

Bua npomexyTo4HON arTecTanuu

OOGecneunBaroiiee noapas3aeicHne

3auem c oyemnkoti, 3auem c oyeHKou, IK3ameH

Kadgheopa IIM - [lpuknaounas mamemamuxay

B TaHHOM MPUIIOKCHUH TIPEICTABICHBI THITOBBIE OIIEHOYHBIE CpeicTBa. [T0THBIN KOMITIEKT
OLIEHOYHBIX CPEJCTB, BKIIOYAIOIIMI BCe BapUaHTHI 331aHUH (TECTOB, KOHTPOJIbHBIX paboT U ap.),
npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha Kaenpe B OyMa)kHOM U 3JI€KTPOHHOM BH/IE.
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1 IlepeyeHb MIIAHHUPYEMBIX Pe3yabTATOB 00y4eHHsI N0 JUCHUILIMHE (MOY.T10),
COOTHECEHHBIX ¢ IJIAHUPYEMBbIMH pe3y/IbTaTaMi 00pa30BaTeIbHON NMPOrpaMMbl

Tabmuna 1 — KoMnereHun u niaHupyeMble pe3yabTaTbl 00y4eHUs MO JUCIUILTHHE

KO,I[ N HAUMCHOBAHHC
KOMIICTCHII M

I/IH,Z[I/IKaTOpH JOCTHIXKCHUA

O6menpodeccuoHaabHbIE

OIIK-1 CnocobeHn aHamu-
3UpOBaTh 3aja4yd Mpodec-
CHOHAJILHOW  JI€sITEIBHO-
CTH Ha OCHOBE IIOJIOXKE-
HHM, 3aKOHOB U METOJIOB B
obnactu €CTECTBCHHBIX
HAyK ¥ MaTeMaTHKH

OIIK-1.1 3naer ¢pyHIaMEHTAIbHBIC 3aKOHBI MIPUPOJIbI, OCHOBHBIC (DU-

3UYCCKUEC U MAaTEMATHYCCKHE 3aKOHBI

OIIK-1.2 YMeeT npuMeHsTh (pU3NUECKUE 3aKOHBI U MAaTEMaTHYECKUE
METOJIbl /ISl aHAJIM3a 3a/1a4 TEOPETHUUECKOTI0 U NPUKIIAJHOIO Xapak-

Tepa

OIIK-1.3 Bnageer HaBbIKaMHU HMCIIOJIB30BaHMS 3HAHUH (DU3UKK U Ma-
TEeMaTHKH [IPU aHAJIN3e MPO(PECCHOHABHBIX 33124

Tab6muma 2 — [TacmopT GoHIa OIEHOYHBIX CPECTB

KonTtpoumpyemsie ®opmupyemass | HammenoBanue
pa3aeJibl (TeMbl) KOMIIeTEeHI U OLICHOYHOI 0 Iloka3aTeu oneHKH
AUCHMILINHBI CpeAcTBa

Jluneiinas anreépa. OIIK-1 PacueTHo- JleMoHCTpHUpYeT — mpakThue-
rpaduyeckas | CKO€ HCIIO0JIb30BaHME MaTeMa-
paboTta TUYECKUX METOJOB M aHaju-
TUYECKUX  aJIFOPUTMOB  JUJIs

aHaju3a 3aj1a4
JAuddepenunanbuoe OIIK-1 Kontponbnas | JleMOoHCTpupyeT  mpakTuye-
HCYHUCIeHHe PYyHKIIUN pabora CKO€ HCHOJIb30BaHUE MaTeMa-
O/JIHOH MepeMeHHOi TUYECKUX METOJI0OB M aHaJIU-
TUYECKUX QJITOPUTMOB  JUIS

aHanu3a 3ajad
BBenenne B MaTeMaTH4e- OIIK-1 Tect OcymecTBiser BBIOOp MarTe-
CKHW aHAJIM3 MaTHYECKUX OIepaluii U aHa-
JUTUYECKUX AITOPUTMOB JUISt
peueHuss TEeKylel mMaTeMaTH-

YECKOH 3aJ1ayu
DOYHKIUH HECKOJIbKHX OIIK-1 PacuetHo- JleMoHCTpHUpYyeT — mpakTh4e-
nepeMeHHbIX rpaduyeckas | CKO€ HCIIOJIb30BaHME MaTeMa-
pabora TUYECKUX METOJOB M aHaju-
TUYECKUX aJIFOPUTMOB  JJIst

aHaju3a 3ajad
HNHuTerpajbHbie HCUHUC- OIIK-1 KonTponbnast | JleMOHCTpupyeT  mpakTuye-
JIeHUs1 (DYHKIUH OTHOM pabora CKOE HCIIOJIb30BaHUE MaTeMa-
nepeMeHHOM TUYECKUX METOJI0OB M aHaJIH-
TUYECKUX QJITOPUTMOB [Tt

aHanu3a 3ajad
JudpdepenunanbHOE HC- OIIK-1 Tect OcymecTBiser BbIOOp MaTte-
yncjaenne GyHKIUM oa- MAaTHYECKHX OINepanuii U aHa-
HOW NepeMeHHOoi JUTUYECKUX AITOPUTMOB JISI
penieHust TEeKylel maTemMaTH-

YECKOM 3aJ1auu
OO0bikHOBeHHBIE 1] Pe- OIIK-1 PacuetHo- JleMOoHCTpUpyeT  mpakTH4e-
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peHIHAIbHbIE YPABHe-
HUS

rpadgudeckas
pabora

CKO€ HCIIOJB30BaHHEC MaTcEMa-
THYCCKHUX MCTOAOB H aHaJIH-
TUYCCKUX  AJITOPUTMOB  JJIA
aHaJIM3a 3aga4

Psaabl

OIIK-1

KonTponbhas
paborta

JleMoHCTpUpYyeT — mHpakKTHde-
CKOE HCIIOJIb30BaHUE MaTeMa-
TUYECKUX METOJIOB M aHaJIH-
TUYECKUX  QJITOPUTMOB  JUISt
aHaJIM3a 3a/1a4y

HNHTerpajbHble HCYHC-
JieHusi GyHKIUU OJHOI
nepeMeHHOH

OIIK-1

Tect

OcymecTBisger BbIOOp Mare-
MaTHYECKUX ONepauuii 1 aHa-
JUTUYECKUX aJITOPUTMOB IS
pelIeHus] TeKyleld MaTeMaTH-
YECKOH 3aJ1a4u
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2 Metoanueckne MaTepHAaJibl, ONpe/Ie/IA0NHe NPoLeaypPhbl OlleHUBAHUS 3HAHUI,
YMeHH I, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIMeE MPOLece
¢GopMupoBaHus KOMIIETEHIM I

Mertoanyeckre MaTepualbl, ONpPEACIISIONIMe MPOIeAyphl OIICHUBAHUS 3HAHUH, YMCHUH,
HABBIKOB U (WJIH) OIBITA CATEIHHOCTH, IPEICTABICHBI B BUC TEXHOJIOTHUECKON KapThl TUCIIH-
TIMHBI (Tabsmma 3).

Tabmuma 3 — TexHoyornueckas Kapra

HIxana
OLlCHUBA-
HUSA

HaunmenoBanue
Ne OLICHOYHOI'0
cpeacTBa

Cpoku
BBINOJI-
HEeHHA

Kpurepun
OLICHUBAHUSA

1 cemectp
Ilpomesicymounas ammecmayusa 6 popme 3auem c oyeHKoll

Pacuetno-
rpadudeckas
pabora Nel

5 Henens

20 6amoB

20 GamoB - CTYACHT IOJHOCTBIO BBI-
IOJHWI 3aJaHHe, I0Ka3al OTIUYHBIE
YMEHHMS ¥ HaBBIKM B paMKaX YCBOEHHO-

ro yuyeOHOro marepuana, KOHTPOJIbHas
pabota odopmiIeHa aKKypaTHO M B CO-
OTBETCTBUU C IPEIbIBISIEMbIMU TPeOO-
BaHUSIMU;

15 6amnoB - CTyAeHT IOJHOCTBIO BBI-
MOJIHWJI 33/IaHHMe, TI0Ka3ajd XOpOIlIue
YMEHHsI HaBBIKH B paMKaX YCBOEHHOTO
y4eOHOro MaTepHuaia, Ho He cMor 00oc-
HOBaTh ONTUMAIBHOCTh MPEIOKEHHO-
ro pelIeHHs], TOMYIIEHbl OfHA WA JBE
HETOYHOCTH, €CTb HEJOCTaTKu B
o(hopMIICHUH,

10 6amnoB - CTyOeHT MOJHOCTHIO BHI-
MOJIHWII 3aJjaHue, HO JOIMYCTHJI CYIIe-
CTBEHHBIE HETOYHOCTU U TpyObIe Omuno-
KW, HE TPOSIBIJI YMEHUS TIPABHIILHO WH-
TEPIPETUPOBATH TOJYYEHHBIE PE3YJIb-
TaThbl, KAYECTBO O(OPMIICHHS UMEET He-
JIOCTaTOYHBIN YPOBEHB;

0 6amnoB - CTyIeHT HE TOJIHOCTHIO BbI-
MOJIHUJ 3aJlaHe, MPU STOM TMPOSBUI
HEJOCTATOYHBIM ypOBEHb YMEHHMH U
HABBIKOB, a TaKXe HECIOCOOEH TMosic-
HUTb MOJTYYCHHBIA pe3ybTaT

2 | Tect Ne 1 10 nemenst | 10 6amnoB | 10 6amnoB - 91-100% mnpaBUIbHBIX OT-
BETOB — BBICOKMM YpPOBEHb 3HAHUMU,
YMEHMU U HAaBBIKOB;

8 6am1oB - 71-90% % npaBUIIBHBIX OT-
BETOB — JIOCTAaTOYHO BBICOKHH YpPOBEHb
3HaHUM, YMEHHUI U HAaBBIKOB;

6 6amnoB - 61-70% mpaBUIBHBIX OTBe-
TOB — CPEIHHUA ypOBEHb 3HAHWUW, yMe-
HUN ¥ HaBBIKOB;

4 G6amna - 51-60% npaBUILHBIX OTBETOB
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HaunmenoBanue Cpoknu Ixkana
Ne OLICHOYHOI 0 BBINOJI- | OLlCHUBA-
cpeacTBa HEHMS HHUS

Kpurepun
OlleHUBAHUS

— HU3KUH YpOBEHb 3HAHWH, YMEHUH M
HAaBBIKOB;

0 6amioB - 0-50% npaBUIBHBIX OTBETOB
— OYCHb HU3KHUW YPOBEHb 3HAHUU, yme-
HUW U HaBBIKOB

3 | KonrpoubHas 15 nenens | 20 6amnoB | 20 GawtoB - CTYICHT MOJHOCTBIO BHI-
paborta Ne 1 MTOJTHWI 3aJlaHue KOHTPOJIbHOW paboThI,
MOKa3aJl OTJIMYHBIE YMEHUS U HABBIKU B
pamMKax YCBOGHHOTO y4yeOHOIro MaTepu-
ayla, KOHTpOJIbHAas paboTta odopMicHa
aKKypaTHO U B COOTBETCTBUH C MpPEIb-
SIBIIIEMBIMH TPEOOBaHUSIMU;

15 6amnoB - CTyA€HT TMOJHOCTBIO BBI-
MIOJTHHJI 33JJaHUe KOHTPOJIBHOU paboThI,
MOKa3aj XOpOIlWe YMEHUS HaBBIKH B
paMKax YCBOGHHOTO y4eOHOTO MaTepu-
ajia, HO He cMOT' 000CHOBATh ONTHUMAb-
HOCTh TIPEIJIOKEHHOTO PEIICHUs, J0-
NyIIEHbl OJHAa WIM JBE HETOYHOCTH,
€CTh HEIOCTaTKh B O(OPMIICHHH KOH-
TPOJBHOU PabOTHI;

10 6amnoB - CTymeHT MOJHOCTHIO BBI-
MOJIHUIT 3aJ]JaHie KOHTPOJBHOM PadoThI,
HO JIONYCTUJI CYIIECTBEHHBIC HETOYHO-
CTH W TpyOble OIMOKH, HE MPOSBUI
YMCHHSI TPAaBUIBLHO HWHTEPIPETHPOBATH
MOJIyUYEHHBIE  PE3YyJbTaThl, KaueCTBO
opOopMIIEHHS ~ KOHTPOJBHOM  paboThI
MMeEET HeJIOCTaTOUHBIN YPOBEHb;

0 6amnoB - CTyIeHT HE TOJIHOCTHIO BbI-
MOJIHUIT 3aJ]JaHie KOHTPOJBHOUM padoTHI,
IpPH  3TOM TMPOSIBIJI  HEJIOCTATOYHBII
YpOBEHb YMEHUN U HaBBIKOB, a TaKkKe
HECIIOCOOEH MOSICHUTH MOJIYYEeHHBIN pe-
3yNnbTaT

HUroro 50 6as10B -

Kpurepun oneHkH pe3y1bTaToB 00y4eHUsI 10 AU CHHUILIMHE:
0 - 64 % oT MaKCUMaJIbHO BO3MOXKHOM CyMMBbI OaljioB - "HEY/IOBJIETBOPUTEILHO" (HEJ0CTa-

TOYHBIN YpPOBEHb JJI aTTECTALUU MO TUCIUILINHE);

65 - 74 % oT MakcuManbHO BO3MOKHON CYMMBbI 0ajlioB - "y/10BIETBOPUTENIHHO" (IOPOTOBBIi
(MMHMMAJIBHBIN) YPOBEHb);

75 - 84 % oT MakKCUMaJIHLHO BO3MOXXHOW CYMMBI OQJIJIOB - "Xopomio" (cpeaHuil ypoBEHbB);

85 - 100 % oT MakCMMaJbHO BO3MOXXHOM CyMMBI 0ayioB - "OTIMYHO" (BBICOKMH (MaKcH-
MaJIbHbIN) YPOBEHbB)

2 cemecTp
Hpomencymounas ammecmayus ¢ popme 3auem c oyenKoi
4 | KourponbHas | 14 menens | 20 Gamios | 20 6annoB - CTyIeHT MOTHOCTHIO Bbi-
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HanmenoBanue
OLICHOYHOI'0
cpeacTBa

Cpoknu
BBIINOJI-
HEeHHA

Ixana
OollcHUBAa-
HUSA

Kpurepun
OlleHUBAHUS

pabota Ne 2

MOJIHWII 3aJ]JaHie KOHTPOJILHOM padoThI,
MOKa3aJl OTJIMYHBIE YMEHUS U HABBIKU B
pamMKax YCBOGHHOTO y4yeOHOro MaTepu-
ayla, KOHTpOJIbHas paboTta odopMmicHa
aKKypaTHO U B COOTBETCTBHH C MpPEIb-
SIBIIIEMBIMH TPEOOBaHUSIMU;

15 6amnoB - CTyAeHT IMOJHOCTBIO BBI-
MOJIHUIT 3aJ]aHie KOHTPOJBLHOU PadoTHI,
MOKa3aj XOpOLIMEe YMEHHUS HaBBIKU B
pamMKax YCBOCHHOTO y4eOHOTO MaTepH-
ajia, HO He cMOT' 000CHOBATh ONTHUMAaIb-
HOCTh TMPEIJIOKEHHOTO PEIICHUs, I0-
NyLIEHbl OJIHa WJIM JBE HETOYHOCTH,
€CTh HEIOCTaTKh B O(OPMIICHHH KOH-
TPOJIBHOU PabOTHI;

10 6amnoB - CTymeHT IMOJHOCTHIO BBI-
MOJIHUIT 3aJ]JaHie KOHTPOJBHOM PadoThI,
HO JIONYCTUJI CYIIECTBEHHBIC HETOYHO-
CTH W TpyOble OIMOKH, HE MPOSBUI
YMEHHSI TPAaBUIBLHO WHTEPIPETHPOBATH
MOJIyUYEHHBIE  PE3YyJbTaThl, KauecCTBO
obopMmIIeHUsI  KOHTPOJIbBHOW  pabOoThI
MMeEET HeJJOCTaTOYHBIN YPOBEHb;

0 6amnoB - CTyACHT HE TOJTHOCTBIO BBI-
MOJIHUIT 3aJ]JaHie KOHTPOJBHOM PadoThI,
IPH  3TOM TMPOSIBIJI  HEIOCTATOYHBIH
YpOBEHb YMEHUN U HaBBIKOB, a TaKkKe
HECIOCOOEH TMOSICHUTD TMOJTYYEHHBIN pe-
3yNnbTaT

Tect Ne 2

12 genens

10 0amnoB

10 6ammoB - 91-100% mnpaBUIBHBIX OT-
BETOB — BBICOKMM YpPOBEHb 3HAHUH,
YMEHUI U HAaBBIKOB;

8 6am1oB - 71-90% % npaBUIBHBIX OT-
BETOB — JIOCTAaTOYHO BBICOKHH YPOBEHb
3HAHW, YMEHHUI U HAaBBIKOB;

6 GamnoB - 61-70% mpaBUIBHBIX OTBE-
TOB — CPEIHHHA ypOBEHb 3HAHWM, yMe-
HUH U HaBBIKOB;

4 G6amna - 51-60% npaBUIILHBIX OTBETOB
— HU3KUU YPOBEHb 3HAHWUN, YMEHUHN U
HaBBIKOB;

0 6amnoB - 0-50% npaBUIBLHBIX OTBETOB
— OYEHb HU3KHWW YPOBEHb 3HAHUH, yme-
HUI U HABBIKOB

PacuetHo-
rpaduueckas
pabota Ne 2

5 Henmens

20 6amIoB

20 6ammoB - CTyA€HT TMOJTHOCTHIO BBI-
MOJHHWI 3aJaHue, IIOKa3adl OTIHYHBIE
YMEHHSI ¥ HaBBIKH B paMKaX YCBOCHHO-
ro yuyeOHOro maTepuana, KOHTPOJIbHas
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HanmenoBanue
Ne OLICHOYHOI'0
cpeacTBa

Cpoknu
BBIINOJI-
HEeHHA

Ixana
OollcHUBAa-
HUSA

Kpurepun
OlleHUBAHUS

pabota odopmiieHa aKKypaTHO M B CO-
OTBETCTBHH C TPEIbIBISIEMBIMU TPeOO-
BaHUSIMHU.

15 GamnoB - CTyACHT IOJHOCTBIO BBI-
MOJIHWJI  33/laHue, TOKa3aJl XOpOIlIue
YMEHHSI HaBBIKH B paMKaX YCBOCHHOTO
y4eOHOTr0 MaTepHuaia, Ho He CMOT 000cC-
HOBaTh ONTUMAIBHOCTh TPEIIOKCHHO-
ro peuleHusi, JOMYIIEeHbl OJHA WIH JBE
HETOYHOCTH, €CThb  HEJOCTaTKu B
o OpMIICHUH.

10 6amnoB - CTyACHT IOJHOCTBIO BBI-
MOJIHWI 3aJlaHhe, HO JOMYCTUJ CyIie-
CTBEHHBIC HETOYHOCTH | TpyObIc OIIHO-
KM, HE MPOSIBIJI YMEHUS PAaBUIBLHO WH-
TEPIPETUPOBATh TOJYYECHHBIC PE3YIIb-
TaThl, Ka4eCTBO O(POpPMIICHUS UMEET He-
JIOCTaTOYHBIN YPOBEHb.

0 6amtoB - CTyIEeHT HE TOJHOCTBIO BbI-
MOJIHWJI 3aJ]aHue, MPU OTOM TPOSBHUI
HEJOCTAaTOYHBIH YpOBEHb YMEHHH U
HAaBBEIKOB, a TaK)Xe HECIIOCOOCH IIosC-
HUTb NOJYyYCHHBIN pe3ysIbTar.

Hroro

50 0as10B -

Kpurepun oneHk# pe3yibTaToB 00y4eHUs 10 AMCHMILIMHE:

0 - 64 % ot MakcMMaIbHO BO3MOXKHON CYMMBI 0aslsIOB - "HEYJOBJIETBOPUTEIHHO" (He0CTa-
TOYHBIN YpPOBEHb JJI aTTECTALUU MO TUCIUILINHE);

65 - 74 % oT MaKCUMaJIbHO BO3MOKHOU CyMMBI 0aJUIOB - "yI0BIETBOPUTENILHO" (ITOPOTOBBII
(MMHMMAJIBHBIN) YPOBEHb);
75 - 84 % oT MakCUMaJIbHO BO3MOKHON CyMMBI 0aJIoB - "XopouIo" (CpeAHUN ypOBEHb);
85 - 100 % oT MakcMMaJIbHO BO3MOKHOM CyMMBI OaJIJIOB - "OTINYHO" (BBICOKUH (MaKCH-

MaJIbHbIi1) YPOBEHB)

3 cemecTp

Ilpomesrcymounas ammecmayus 6 hopme Ixk3amen

7 | Tect Ne 3

2 Henend

10 6amnoB | 10 6amnoB - 91-100% mnpaBUIBHBIX OT-
BETOB — BBICOKMM YpPOBEHb 3HAHUH,
YMEHUI U HAaBBIKOB;

8 6am1oB - 71-90% % npaBUIBHBIX OT-
BETOB — JIOCTAaTOYHO BBICOKHH YPOBEHb
3HaHW, YMEHHUI U HAaBBIKOB;

6 OamnoB - 61-70% mpaBUIBHBIX OTBe-
TOB — CPEIHHUA ypOBEHb 3HAHWUW, yMe-
HUN M HaBBIKOB;

4 6amna - 51-60% npaBUILHBIX OTBETOB
— HU3KUU YPOBEHb 3HAHWUN, YMEHUH U
HaBBIKOB;

0 6amnoB - 0-50% npaBUIBLHBIX OTBETOB
— OYEHb HU3KHWW YPOBEHb 3HAHUH, yme-
HUI U HAaBBIKOB
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HanmenoBanue
OLICHOYHOI'0
cpeacTBa

Cpoknu
BBIINOJI-
HEeHHA

Ixana
OollcHUBAa-
HUSA

Kpurepun
OlleHUBAHUS

PacuetHo-
rpadudeckas pabo-
Ta Ne 3

9 genens

20 6ayuIoB

20 6aymoB - CTyACHT IOJHOCTBIO BBI-
MOJIHWJ  33JaHue, TIOKa3aJl OTJIMYHBIC
YMEHHUS W HaBBIKM B paMKax YCBOCHHO-
ro yuyeOHOro MmaTepuana, KOHTPOJIbHas
pabota odopmiieHa aKKypaTHO M B CO-
OTBETCTBHH C TPEIBIBISIEMBIMU TPeOO-
BaHUSIMU;

15 GamnoB - CTyACHT IOJHOCTBIO BBI-
MOJIHWJI 3a/IaHKMe, II0Ka3ajl XOpOIue
YMEHHSI HaBBIKH B paMKaX YCBOCHHOTO
y4eOHOTr0 MaTepHuaia, Ho He cMor 000cC-
HOBAaTh ONTUMAIBHOCTh MPEIOKESHHO-
ro PEIICHHs, JOMYIIEHbI OJHA WA JBE
HETOYHOCTH, €CThb  HEJOCTaTKu B
0hOpMIICHHH;

10 6amnoB - CTyaeHT IMOJHOCTHIO BBI-
MOJIHWI 3aJaHue, HO JOIYCTHJI CYIIe-
CTBEHHBIC HETOYHOCTH H TpyObIc Ommno-
KM, HE TIPOSIBIJI YMEHUS TIPABUIILHO WH-
TEPIPETUPOBATh TOJYYECHHBIC PE3YIb-
TaThl, KAYECTBO OOPMIICHHUS UMEET He-
JIOCTaTOYHBIN YPOBEHB;

0 6amtoB - CTyIEeHT HE TOJHOCTBIO BbI-
MOJTHWJI 3aJ]aHue, TPU STOM TIPOSBHI
HEJOCTaTOYHBI ypOBEHb YMEHHH U
HAaBBEIKOB, a TaK)Xe HECIIOCOOCH IIosC-
HUTH NOJTYYCHHBIN pe3yabTaT

KoHntponbHas
pabora Ne 3

15 wenens

20 GamioB

20 6ammoB - CTyAEHT TMOJHOCTHIO BBI-
MOJIHUIT 3aJ]JaHie KOHTPOJBHOM padoThI,
MOKa3aJl OTJIMYHBIC YMEHUS W HAaBBIKU B
pamMKax YCBOGHHOTO y4yeOHOro MaTepu-
ajla, KOHTpoJIbHas paboTa odopMieHa
aKKypaTHO U B COOTBETCTBHH C MPEIb-
SIBIIIEMBIMH TPEOOBaHUSIMU;

15 GamnoB - CTyOeHT MOJHOCTHIO BHI-
TIOJTHWJT 3aJ]aHie KOHTPOJBHON pabOTHI,
MOKa3aJ XOpOIllMe YMEHUS HaBBIKH B
pamMKax YCBOCHHOTO y4eOHOTO MaTepH-
ajia, HO He CMOT' 000CHOBATh ONTHUMAb-
HOCTh TIPEJJIOKEHHOTO pPEIICHUs, J0-
MyIEeHbl OJHAa WJIM JBE HETOYHOCTH,
€CTb HEIOCTaTKH B O(OPMIIEHUU KOH-
TPOJBHOU PabOTHI;

10 6amnoB - CTyAeHT TMOJHOCTHIO BBI-
MIOJTHUIT 3aJ]aHie KOHTPOJBHOUN PadoTHI,
HO JIONYCTHJI CYIIECTBEHHBIC HETOYHO-
CTH W TpyOble OMIMOKH, HE TPOSBHI
YMEHHS TPABUILHO HWHTEPIPETHPOBATH
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HanmenoBanue
Ne OLICHOYHOI'0
cpeacTBa

Cpoknu
BBIINOJI-
HEeHHA

Ixana
OollcHUBAa-
HUSA

Kpurepun
OlleHUBAHUS

MOJYyYEHHBIE  PE3yJbTAaThl, Ka4eCTBO
opOpMIICHHST ~ KOHTPOJIBHOW  pabOTHI
HUMEET HEIOCTATOYHBIN YPOBCHD;

0 6atoB - CTyJICHT HE HOJHOCTBIO BbI-
MOJHWJI 33JJaHHe KOHTPOJbHOU paboThI,
OpU  3TOM MPOSBUJI  HEJOCTATOYHBIM
YPOBCHb YMEHHM M HABBIKOB, a TAKXKe
HECIOCOOEH MOSICHUTD MOJTYYEHHBIN pe-
3yIbTaT.

Texkynui KOHTPOJIb:

50 0an0B

DK3aMeH:

50 0an0B

60 6annos - 91-100% npasunvhvix om-
6emo8 — BbICOKUU YPOBEHb 3HAHULL
VMEeHULL U HABbIKOG,

50 6annos - 71-90% % npasunvhsix
omeenos — 00CMamo4Ho 8bICOKULL YPO-
6€Hb 3HAHUU, YMEHUU U HABLIKOS,

40 6annos - 61-70% npasunvrvix om-
6emoe6 — CpeOHUll YPOBeHb SHAHULL, YMe-
HULL U HABBIKOG,

30 6annos - 51-60% npasunvHvix om-
6emo8 — HU3KUL YPOBEHb 3HAHUL, YMe-
HUL U HABBIKOG,

0 bannos - 0-50% npasunvhvix omee-
mMo8 — OYeHb HU3KUU YPOBEHb 3HAHULL
VMEHULL U HABbIKOB,

Hroro

100 6as1108)|

Kpurepun oneHk# pe3yibTaToB 00y4eHUs 10 AMCHMILJIMHE:

0 - 64 % oT MaKCUMaJIbHO BO3MOXKHOM CyMMBbI OaljIioB - "HEY/IOBJIETBOPUTEILHO" (HEJ0CTa-
TOYHBIN YpPOBEHb JJI aTTECTALUU MO TUCIUILINHE);
65 - 74 % OT MakCUMaJIbHO BO3MOXHOM CyMMBI 0aJlJIOB - "yZAOBIETBOPUTENIBHO" (TTOPOTOBBII

(MMHMMAJIBHBIN) YPOBEHb);

75 - 84 % oT MakCUMaJIbHO BO3MOXKHON CyMMBI 0aJI0B - "XopouIo" (CpeAHUN ypOBEHb);
85 - 100 % oT MakCMMaJbHO BO3MOXXHOM CyMMBI OayioB - "OTIMYHO" (BBICOKMH (MaKcH-

MaJIbHbIi1) YPOBEHD)
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3 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMeHH i, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XapaKTepPH-
3yome npouecc popMupoBaHHUs KOMIIETEHIINH B X0/1€e 0CBOeHHsI 00pa3oBa-
TeJbHOH NMPOrpaMMbl

3.1 3aganus 1Is TEKyIero KOHTPOJIsl yCIeBaeMOCTH

KonTpoasnas padora Nel «/IuddepenunanbHoe ncunuciaenne GyHKIHUA OTHOM
1nepeMeHHOoN»

1. Haiitu npoussoaubie Yy (QyHKIMIA:

a) y=3/x—3-arccos*2x, 6) y=|n|nsin(1+l), B) y = (arctg5x)10%:(x+4)
X

x=arctgt,
r) y?=x+thy, ) Vi+t2
y=In :
t+1
2 —_—
2. Haiitn muddepennnan pynkuun Yy = arccos 3
2X

3. Haiitu mpousBoaHyto N-ro mopsaka pyakuun Yy =Ig(3x+1).

4. Bpruucnuth npuOIMKEHHO C moMoiblo nuddepeHimana 3HadyeHue QyHKIUHA y:3 X TIpu

X =8,36.
1+\/§

1-/x

5. CocTaBUTh YpaBHEHHsI KacaTeIbHOW U HOPMAJIU K KPUBOH Y =

B Touke X)=4.

6. Haittu npeznensl, ucnoinp3ys npasuio Jlonurans:
1

| 1 X2 —3%% —Xx+3 ] ~
——1, 6 , Inx)X.
a) Ilm(xsmx Xz) ) I%1 B) [im(nx)

Xx—0 —4 +3 X—>00

. 16
7. Haiftu HanOombiiee ¥ HaMMEHblIee 3HaUeHUs1 QYHKIUN Yy = X2 —2X+———13 Ha OTpe3Ke

[2; 5]. .

3x-2

X3

8. IIpoBecTH nosiHOE Ucce0BaHue (YHKIIMU U IIOCTPOUTH €€ Tpaduk: Y =

KonTtpouabHas pa6ora Ne2 "UHTerpanbHoe ucuucjeHne pyHKIMU OHOM NepeMeHHOil"

Haiitn HeonpeneleHHbIE MHTETPaIbI:

J\/% 2. J'cos3xsinxdx, 3. _[
d
4, _[(x+3)exdx, 5. J.x I)r(1x’ 6. Iﬁdx,

dx.

J- 3x% +20x+9
(x2+4x+3Xx+5)
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KountpoabHnas padora Ne3 «Psabi»

1) HccnenoBath Ha CXOAUMOCTD YHCIIOBBIC PSI/IBI:

N 5 ks 1
9 3 (-1) o b)E(?;n)!);

2) Haiitu 065acTh CXOUMOCTH PSIIOB:

C 3 —(_l)n .
2 ey

Q) Y Xg - b 3y &3

n=1 n3"
3) Beruucauts ¢ Tounocteio O = 0,001:

1 0.5
a) : b) [V1+x*dx.
V136 !

PacuetHo-rpadguyeckue padboThbl N0 MaTeMATHKE

PacuerHo-rpajguyeckas padora Nel «JInneiinas aaredpa»

1 3 1 2 -2
-4 0 3 0 O
1. Bpruucnurth onpegenurens (-3 3 1 -2 5|, ACIIOJIb3Ys:
0o 3 0 0 2
2 1 6 1

1

a) pas3JIoXKEHHUe Mo 2-0¥ CTPOKE;
b) pasnoxenue nmo 4-omy cToJIOIY;
c) wmetona d3)PEeKTUBHOTO MOHMKEHUS MOPSAKA.
2. Hccnenosathk cUCTEMY Ha COBMECTHOCTh. B cilydae COBMECTHOCTH PELIUTH €€:
a) Ilo popmynam Kpamepa;
b) C nomouibio 00paTHON MaTpUILBI;
¢) Meronom I'aycca.
X, +2X, +3X, =-11,
4X, —2X, +5X; + X, =—11,
—2X, 43X, + Xy +2X, =3,
X; +X, —4X; +8X, =—11.

3. HccnenoBaThb CUCTCMY Ha COBMCCTHOCTD. B CJIyda€ COBMCCTHOCTH PCIIUTH e€ JII0OBIM METO-
P1{0)%

26



2X, + X, =Xy =X, + X5 =1,
X, —2X, + X3 + X, —2X5 =0,
—4X, —2X, +2X; +2X, —2X; =-2.

PacuerHo-rpadpuyeckas padora Ne2 "@yHKIUN HECKOJIbKHUX NEPeMeHHbIX'"

1. Haiiti oGacts onpeneneHust QyHKIMH: Z = In(x2 + y2 —1).

2. Haiitu nonusiit auddepenuuan pyHkuuu: z = sin(x3 — y)2 .
3. Haiitu nmpou3BoIHBIE CIIOKHOW (PYHKITUU:

1, u 2 2
Zzzln—,rﬂe u=x7y, v=yctg“X.
Vv

4. HaiiTu yacTHBIC POU3BOIHBIE HESBHO 3aJaHHON (DYHKITUU:
Xsinz+ysinx+zsiny=1.

5. HaiiTi yacTHBIE IPOU3BOAHBIC BTOPOTO MOPsiAKa PYHKINU: Z = X2 In(x + y).

6. Haiitu skctpemyM QyHKUIUU: Z = % X2 + 2xy —% y2 —5X—-y+2.

PacuerHo-rpadpuueckas padora Ne3 "o00bikHOBeHHBIe 1M depeHnnaIbHbIe YPaBHeHHA'"

1) Haiitu obmee penienne qudepeHIHaTbHBIX YPAaBHCHHH
a) (x2 +1)y'+4xy =3;
b) y"+2y(y') =0;
0 xXy"=(y");
d) y"-2y'+5y=10e" cos2X.
2) Pemmts quddepeHnmanbHoe ypaBHEHNE TIPU 3a/IaHHBIX HAYaIbHBIX YCIOBHUSX:

X" —2x' =e* x(0)=x(0)=0.

X'=3X+Yy,

3) PemnTs cucremy ypaBHEHUI { X(0)=2,y(0)=0.

y'=-5x-3y+2,

TecThI IO MaTEMATHKE
Tect Nel «BBeaenue B MATEMAaTHYECKUHA AaHAJIU3»

Boraucnute npeaenst GyHKIUN
3x% —2x+1 X2 —1Ix+1
1. lim - 3. lim T3 o
X—>1 X7 +4x+1 X—00 3X” —2X+12
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2 2X
2 lim X223% 4. lim (_lj .
x—>3\/3_X—X x—oo\ X —4

Tect Ne 2 «/Indepennuanbuoe ucunciaenne GyHKIUN OHOH NepeMeHHO)

Bonpoc 1. Haiftu npousBoiHyto GyHKIIUHN Y = In(2x2 —1).

Bormpoc 2. 3akoH aBMKeHUSI MaTEPUAIbHOW TOYKU UMEET BU/T
x(t)=8+3t+e’t,

rae X(t) — koopauHaTa TOUKH B MOMEHT BpeMmenH t. Torma ckopocTs Touku npu t=3 paBHa ...
)2, 2)10, 3)4, 4)I18.

Bompoc 3. KonnuecTBo 31eKTpruecTBa, MPOTEKILEE Yepe3 MONepedHoe CeUeHHEe MPOBO/I-

HUKa, HaYMHas ¢ MOMeHTa BpeMmeHH t =0, 3amaercs ¢opmynoil q= t3 -9t +15t+1. B xakue
MOMEHTHI TOK B IIPOBOJHUKE OyzaeT paBeH 07

Bonpoc 4. Ha pucynke u3zo0paxen rpaduk ¢pynkuuu y = f (X)

47
xo 150

"

Yy

Haliti 3Ha4eHHME NPOU3BOJHOM 3TOH (QyHKIMH B TOUKE X .

1)—+/3, 2)?, 3)?, 4)-?.

Bomnpoc 5. ChopmynupoBaTh onpeaeaeHre aCUMIITOTHI rpaduka GyHKIUU Y = f(x).

Bonpoc 6. VYka3zare mnocieoBaTeNbHOCTh HaxOoxJIeHUs mnepernba rpaduka (QyHKIUH

y = f(x):

1) caenmaTh BBIBOA O CYIIECTBOBAHWHM TOUYKHU INeperrnda W HAWTH 3HA4eHWE (DYHKIMH B HTOH
TOUKE;

2) HAWTH TIPOU3BOIHYIO BTOPOTO TIOPSIIKA M KPUTHYECKUE TOYKH BTOPOTO POAA;

3) HaliTh 06JacTh onpeneneHus: GyHKIUY;

4) n300pa3uTh KPUTUYECKUE TOYKH HA YUCIOBOW OCH ¥ HAWTH 3HAKW BTOPOU MPOU3BOIHOMN Ha
BCEX MOJYYEHHBIX HUHTEpBaJax.

Bonpoc 7. Ha pucynke u3o0paxeH rpaduk mpou3BOAHONW QYHKIUH Y = f(x), 3alaHHOU
Ha OTpE3Ke [— 2,5]. Torna Toukoit MakcuMyma 3TON (QYHKLUH SIBJISETCS. . .
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-1, 2)0, 31, 4)4.
Bompoc 8. Ykaxkure Bua rpaduka GyHKIUH, IS KOTOpOil Ha uHTepBaie(a;b) oaHoBpe-
MEHHO BBITIOJHSIOTCS Tpu yeioBus: Y <0, y' >0, y'>0.

yT a b L Ya a b ..
of ! ! x 0 b\ 3
N 2)

yT a b ‘ y“ a b L
0’ R of T i x

Bompoc 9. Ucnone3ys npasuiio Jlonurans, BBIMUCINUT IPEE
lim (xe™).
X—>+00
Bormpoc 10. Ecnu x akTHBHOMY JIBYXTIOJIFOCHUKY TOJKIIFOUEHA Harpyska R, To depes Hee

6x

. )
RiR U B Heil Oyzer BoyiessThes MommHOCTh P =1 “R. Kakum nomkHO ObITH
+

nounmer Toxk | =
6X

COOTHOMICHUC MCKIY COIPOTUBJICHUEM HAIrpy3KH Ru BXOAHBIM COIIPOTHUBJICHUCM JIIBYXIIOJIIOC-
HUKa RGX . 4TOOLI B COIMPOTUBJIICHUU HArpy3KH BBIACIIAIACE MAKCUMAJIbHAA MOHIHOCTI)‘.7

Tect Ne 3 «MHTErpaibHOE HCYUCICHNE (PYHKIMH OJHOM IepeMeHH 0

Bormpoc 1. Yka3atb TaOIM4HbBIE HHTETPAIIBL:
dx
2 2X 4
1) Jarccos xdx, 2) j(l—x) dx, 3) Isinz " 4) je dx, 5) J'x dx .
Bompoc 2. Bri6path (GyHKIMY, ABIAIONIHECS MepBooOpasHbiMu s | (X) =sinX:

1) —cosXx, 2) cosx, 3)1—cosX, 4) 1+cosX, 5)3—cosX.
Bormpoc 3. Yka3aTe COOTBETCTBHE MEXY UHTErPAJIaMU U METOJIOM UX PELICHUS:

2
X+ X
1) HemocpeiCcTBEHHOE HHTEIPUPOBAHHE, A) J. dx,
Jx
2) MeToj 3aHeceHus o[ 3HaK auddepeHmana, B) Iln(l + X)dx ,
3) MeToA MOJCTaHOBKH, O) Ie3 ~Xdx,
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4) METOJT UHTETPUPOBAHUS 110 YACTSIM. D) j

X_dx
1+x
E) J xarctgxdx .
Bomnpoc 4. MHoxkecTBO nepoobpasubix Gynkuuu f (X) = sin(3X + 2) MIMEeT BHI. ..

1) —%cos(3x+2)+C, 2) %cos(3x+2)+C, 3) 3cos(3x+2)+C, 4) —cosx+C.

.- X
Bormpoc 5. /lan unterpan I . Torna 3amena nepemenHou t =19 5 MPUBOJIUT €O

3+ oS X
K BUY...
dt 2)1I1+t " 3)I Ji+t2 - 4)j Ny
270 4+t2 24t2 2+t

Bompoc 6. UnTerpan .[ MOHO IIPEJCTaBUTh B BUJIE CYMMbI HHTETPAJIOB ...

dx
3) | —=
I 4(x+4) )J. x+4 )-[4x
)j I4(x+4) j 4(x+4)
Bompoc 7. HenyneBas ¢pyHkuus Yy = f( ) ABJIAETCS HEYETHON Ha OTPE3Ke [— 2, 2]. Torma
2
UHTETpa I dX paBeH .
-2
2 1 1 1
DO, 2 2ff(xdx, 3 [fx)x,  4) 4] f(x)x
4
0 0 0
y T dx
Bompoc 8. HecoOcTBeHHBIN HHTETpANT .[_2 paBeH. ..
1 X

1)-1, 2)pacxomurcs, 3)2, 4)1.
Bomnpoc 9. [Inomans 3amrpuxoBanHoN 4acTu (GUrypsl, H300pakeHHON Ha yepTexe, 3a-

JlaHa UHTETPaJIOM. ..
Y
b ek

9 9 9 9 9
D [ -1)dx, 2) [(dx=nydx, 3) [(1-+x)dx, 4) [a=x)dx, 5) [(vx-1)dx.
1 0 0 1 1
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10.

11.

12.

13
14

15.

16.

17.

18.

19.

20.

3.2 3aganus 1Sl IPOMEKYTOYHOM aTTecTAlNU
KoHTpobHbIE BONPOCHI K IK3aMEHY
3 cemecTp

OnpeneneHHbIl HMHTErpajl € IEPEMEHHbIM BepxHUM mnpenenom. Popmyna Herorona-
JleiiOHMLIA.

3aMeHa NEepeMEeHHON B olpeneleHHOM uHTerpaie. MHterpupoBanue mno ydactsim. Heco6-
CTBEHHBIC UHTEIPAJIbL.

HecoOcTBeHHbIE HHTETPAIBIL.

Brruncnenue miomazaei miockux Guryp.

Brruucnenue AIMHBI AYTH KPUBOM B MPSIMOYTOJIBHBIX KOOPMHATAX.

Brprunciienue nmiuomaay noBEpXHOCTH TEIa BpALICHHUS.

YacTHbIC MPOU3BOJIHBIC BHICIIMX MOPSIKOB ()YHKITUH JIBYX ITEPEMECHHBIX.

[Tonstue nuddepeHInaTbHOTO ypaBHEHHUA. 3aJauyd, NPUBOJAIIMECS K OOBIKHOBEHHBIM
muddepeHIaTbHBIM YPaBHEHUSIM.

Juddepenunansuple ypaBHEHHUS TIEpBOTO TNopsaka. Teopema O CYIIECTBOBAaHHH H
eAMHCTBEHHOCTH pemieHus 3amaud Komm. Ilonstue 00 o0meM, 4acTHOM U 0coOOM
pemeHusx qudepeHnanbHbIX YPaBHCHUH.

['eomerpuyeckuii  cmbicn  aud@epeHIIMaATBHOTO  ypaBHEHUS  IEPBOrO  IOPSIKA.
Knaccudukanus quddepeHnnaibHbpIX YpaBHCHHA TEPBOTO MOPSIKA.

JuddepeHnmanpapie  YpaBHEHHS C Pa3feiAIOMUMUCA TepeMeHHBIMUA. OTHOPOIHEIC
Qg depeHraIbHbIe YpaBHEHHS IEPBOTO MOPSIIKA.

Jluneitnple auddepeHnranbHble  ypaBHEHUS MEpBOro mopsiaka. MeTon  BapHaluu
IIPOU3BOJIBHBIX MOCTOSAHHBIX. MeTtox beprynnu. YpasHenue bepnyinu.

. YpaBHEeHHUs B OJTHBIX JuddepeHnnanax
. Auddepennunanbuple  ypaBHEHUS  BBICIIMX — TOPAJKOB. YpaBHEHHs, [JOIyCKarollue

MOHM)KEHUE MOPsIIKA.

Jluneitble nudQepenHnmanbHble  ypaBHEHMs n-ro mopsaka. JIuHeiliHble OJHOpPOAHBIE
mubdepeHIManbHble ypaBHEHUS, OCHOBHbIE MOHSTHS. JIMHEHHO-He3aBUCHMasl cUcTeMa
¢yuknuil. Onpenenurens Bponckoro. Teopema 00 yciaoBUM JIMHEMHON HE3aBHCHUMOCTH
peueHni AuQPepeHInanbHOTO ypaBHEHHMS.

@dyHiaMeHTadbHasE CUCTEMa pEIIeHUH JIMHEHMHOro oaHOopoaHOro auddepeHnnanbHOro
ypaBHeHMs. TeopemMa O CTpPYKType OOIEro pemieHus JMHEHHOro  OJHOPOJHOIO
T epeHIMaIbHOr0 ypaBHEHUS

Jluneitable onHOpoAHBIE MU (DepeHIMATbHBIE YPaBHEHUS BTOPOTO MOPsAKA C MOCTOSHHBIMU
koa¢punmenTamu. Pa3nnynble ciiydan HaxoxAeHUs (yHIaMEeHTalIbHON CUCTEMBI PEIICHHH.
Jluneitnple HeomHopoaHble MuddepeHIraNbHble ypaBHEHUS N-To mopsaka. Teopema o
CTPYKTYpE OOIIIETO PEeHIeH s TJMHEHHOTO HEOJHOPOAHOTO U (HEPEHITNATEHOTO YPAaBHEHHS.
MeTto Bapualy Npou3BOJIbHBIX MOCTOSIHHBIX. HaxokaeHre 4acTHOro pelieHtst JINHEHHOTO
HEOJHOPOAHOTO UG PepeHIINaTBbHOI0 YpaBHEHUS N-TO MOPSIKA.

JluHeliHble HEOAHOPOAHBIE MU(PEepeHIINATbHbIE YPAaBHEHUS N-TO MOpsAKa CO ClEUaTbHON
paBoil yacTeio. MeTo1 HeonpeaeneHHbIX KO PUIMEHTOB HaX 0)KICHHUS YACTHOTO PELICHHUS.
[TpuHIMIT HATOKEHUSI PELIEHUM.
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21.

22.

23.

24.

25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

Cuctembl  OOBIKHOBEHHBIX Ju(d(epeHIHATbHBIX  ypaBHEHUNA. MeToa  MCKIIOYEHUS
HEU3BECTHHIX.

CucreMbl JIMHEWHBIX OJHOPOAHBIX JU(PPEpEeHINATBHBIX YpPaBHEHUH C TOCTOSHHBIMU
K03 pHULIEeHTaMU.

[Tonsitue yucnoBoro psjna. OCHOBHbBIE ONpenesieHUs (CXOAUMOCThb psijia, CyMMa psija, N-s da-
CTUYHAs cyMMa pszia, N-ii OCTaTOK psna). Psm, cocTaBiIeHHBIM U3 YJIECHOB I€OMETPUUYECKON
MIPOTPECCHH.

[Tonsitue cxomumocTH psiga. CBoHCTBA CXOMAMUXCS psinoB. HeoOXoMMbli TPU3HAK CXOJIH-
MOCTH pAna. J{ocTaToYHBIN IPU3HAK PACXOAUMOCTHU PAIa.

[IpusHaku cpaBHEHUS PAIOB C MOJOKUTEIbHBIMU YWICHAMH.

[Tpuznak damambGepa.

Pagukanbneiii npusnak Komu.

MuTerpanbHbii npusHak Komm.

Psn upuxie, uccienoBanue ero cxoauMoctu. O000IeHHbIN TapMOHUYECKUN PSIL.
3HaKonepeMeHHbIE psAIbl. AOCOIIOTHAS U YCIOBHAS CXOAUMOCTb.

3nakouepenyomuecs psaabl. [Ipusznak Jleitbuuna.

OyHKIHOHANBHBIE psabl. OCHOBHBIE MOHATUS. PaBHOMEpHO cxopsmuecs: GyHKIIMOHATIbHBIC
pAIBIL.

Crenennsle psaabl. Teopema Abens.

WNHTepBan cXOQuMOCTH CTETICHHOTO psJia ero HaxoxaeHrne. CBOMCTBA CTEICHHBIX PSIOB.

Tunoswle JK3aMeHallHOHHDBIE 321241

Cemectp 3

1) Haiitu obiee pemenne quddepeHInaIbHbIX YpaBHEHHUM

a) (x2 +1)y'+4xy =3;
b) y"+2y(y) =
C) X2ym — (yﬂ)Z ;

d) y"-2y'+5y=10e" cos2X.

2) 3amucaTh ypaBHEHHE KPUBOM, mpoxoxsiel uepe3 Touky A (0, 2), ecnu u3BECTHO, YTO YIJIO-
BOM KO3((PUIIMEHT KacaTelbHOU B JIFOO0N €€ TOUKE paBHSAETCS OpAMHATE STOW TOYKH, YBEIH-

YEeHHOH B 3 pasa.

3) HccnenoBath Ha CXOAMMOCTD YUCIIOBBIC PSIBL:

a)i(_l)nn+5; )HZ n+1 C)ii

n
p 3

4) Haiiti 06;1aCTh CXOAMMOCTH PSIIOB:
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Q) Y xg: b 3y 63

=1 n3"
5) Boruucauts ¢ Tounocteio 0 = 0,001:

V136

0,5
2) b) [V1+x* dx.
0
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Jlucr perucrpanun usmenenui k PI1JI

Homep npoTokona 3acenanusi kadeapsl,
JlaTa yTBEP>KACHUS H3MEHEHUS

KoanuectBo
CTpaHUIL
H3MEHEHHUS

IToanuce
pa3paboTrunka
PII/]

BocnuratensHast pabota o0yyaromuxcsi.

OcHoBanue: PenepanbHblii 3ak0H oT 31.07.2020 Ne 304-
@3 "O BHeceHuun nu3MeHeHui B denepanbHblil 3aKOH

"O06 o6pazoBanuu B Poccuiickoit @enepanuun’ 1o
BOIPOCaM BOCHUTAHUs o0yyaromuxcs"

[IpakTHyeckast MOArOTOBKA 0OYJaIOLIHXCSI.

OcHoBanue: I[Ipukaz MuHUCTEPCTBA HAYKH U BBICILIETO
oOpa3zoBanus Poccuiickoit denepaunu, Munucrepcrsa
npocsemenus: Poccuiickoit @enepannu ot 05.08.2020 r.
Ne 885/390 "O npakTudeckoil moaAroToBke ooydaronmxcs'"

Axrtyanuzanus paszgenoB PIT/] k HoBomy 2021/2022 yue6-
HOMY o1y
OcnoBanue: [IpoTokon 3acenanus kageapsl Ne ot
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