MUuHHCTEpCTBO HAayKH U Bhiciero odpazoBanus Poccuiickoi denepanuun
®denepasibHOE rocyapcTBEHHOE OI0)keTHOE 00pa30BaTeIbHOE
yupexeHre BhICILIEro 00pa3oBaHus
«Komcomonbckuii-Ha-AMype rocy JapCTBEHHBII YHUBEPCUTET

VTBEPXJIAIO

Hexan pakynpifga
dakyneTeTa TBIOTEPHBIX TEXHOJIOTHI
(na oBaHHe (akyabTeTa)
S1.IO. I'puropbeB

(ngfmucy, PUO)
« ﬂ » ,7/‘ ﬂ 20 &or.

PABOYAS ITPOT'PAMMA JUCHHUIIVINHDBI
MaremaTHuecknii aHaIH3

HaHpaBJIeHI/Ie [IOArOTOBKH ] 0.05.03 "Hugpopmayuonnas 6ezonacHocmeo {
| asmomamusuposanney cucmem”
i HanmpasnenHocTh (poduiib) i Obecneuenue ungopmayuonnoii bezonacnocmu
Q@R@?Q‘?ﬂ??ﬂ?ﬂf’.@. OpoTpaMMbI 1_’_‘?? NpeOeNIeHHbIX UHPOPMAYUOHNLIX clicmeM
i KBanugukanus BHITyCKHUKA | cheyuanucm no saujume unpopmayuu
: I'on nagyana moAroToBKu 201 9
_(P_Q.Y.%?@E‘QMJ_’_@%X) ________________________________________________________________________________________________
. @opma 00yueHHs ouHas
. TexHonorust o0yyeHus mpaam;uonnaﬂ
Kypc i Cemectp i TpynoeMKocTb, 3.¢
12 § 123 § 12 :
Buj npomexxyToyHOH aTTecTaluu ObecneynBarolee noApasAciIcHue
, 3auem c oyenxoul, Ix3amen, IK3ameH i Kageopa IIM - I[Ipuxnraonas mamemamuka

Komcomonbck-Ha-Amype 2020




Pa3zpaboTuuk paboueii mporpaMMsl:

JOLEHT, K.(.-M.H.

7

H.B. Muneesa

COI''TACOBAHO:

3aBenyrommii kadenpoit [IM

(HanMeHOBaHUE Kadeapsl)

3aBeyroui BhITyCKaromiei
xadempoi' UBAC

(HauMeHOBaHue Kadenpbl)

(noamnuce)

T

(@UO)

AL I'puropnena

Fochnucr) (OU0)
i é W/ AIO. Jlommanos
€rodnuce) (DHO)

' CornacossiBaercs, ecnu PITJ] paspaGotana He Ha BhinycKaiouweii kapenpe.

2



1 OO6uume mojoxKeHus

PaGouas mporpamma auciuiuiiHbl «MaTeMaTUyecKuil aHallu3) COCTaBJIEHA B COOTBET-
CTBHH C TpeOoBaHUSAMH (eaepalbHOrO0 TOCYAAPCTBEHHOTO O0pa30BaTENBbHOIO CTaHAAPTA,
YTBEP)KJICHHOTO TNMpHKa3oM MwuHuctepcTBa oOpa3zoBanusi U Hayku Poccuiickoit ®eneparun Ne
1509 ot 01.12.2016, u ocHOBHOH mpodeccHoHaNbHOM 00pa30BaTEIBLHON MPOrPpaMMBI MO OTOB-
ku «Obecrieuenue WHGOPMAIMOHHON OE30MACHOCTH PaCIpe/leIeHHbIX HH(POPMAIMOHHBIX
cuctem» no HampasieHuto 10.05.03 "Mudopmaimonnas 0e30MacHOCTh aBTOMATH3UPOBAHHBIX

cucreM".

3anaun Lenbto u3y4yeHus! TUCIUILIMHBI SBIISETCS OCBOCHHE HEOOXOJUMOr0 MaTeMa-

AUCITHIIINHBI TUYECKOTO ammapara, ¢ MOMOIIbI0 KOTOPOro pa3padaThIBAIOTCS U HCCIETY-
I0TCS TEOPETUYECKUE U IKCIIEPUMEHTaIbHbIE MOJIENI 00BEKTOB Mpodeccuo-
HAJIbHOW JIESITENLHOCTH.

OcHoBHBIE Beenenune B martemaruueckuid ananui. JuddepennumanbHoe ucuucieHue

paszenbl / TeMbI ¢ynkuuu ogHoi mepemenHoi. Juddepenunanbnoe ncuncienne QyHKIUN

ARCIHUIITAHBL HECKOJILKMX MEPEMEHHBIX. MHTErpaibHOe HCUUCIIEHne QYHKIMH OIHOM T1e-
pemennoit. luddepenunanbupie ypaBHeHHs. YnUCIOBBIE U PYHKIMOHATIBHbIE
PAIBL.

2 IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C HHAMKATOPAMH JOCTHKEHHUsI KOMIIeTeHIUit

[Tporiecc M3ydeHus TUCHUIUIMHBI «MaTeMaTHYeCKHid aHaIu3) HampaBieH Ha GOPMUPO-
BaHue cieayrmux komrnereHuud B coorBercTBUU ¢ ®I'OC BO u ocHoBHOM 00pa3oBaTelbHOI

nporpamMmoii (Tabmmna 1):

Tabmuna 1 — KoMeTeHIIMy 1 HHANKATOPBI UX TOCTHKCHUS

Kozx mo ®I'OC

I/IHI[I/IKaTOpBI JOCTHXXCHHUA

O6menpodeccronanbHbIe

[Inanupyemble  pe3yabTaThl
o0yueHus 0 JUCIUIIINHE

OIIK-2 Crnocoben Kop-
PEKTHO TPUMEHSTh MpPHU
pelieHnu npodeccuo-
HaJbHBIX 3a7a4 COOTBET-
CTBYIOIIMM MaTeMaTu4e-
CKMIi ammapar anreOpsl,
T€OMETPHUH,  JAUCKPETHOU
MaTe€MaTWKH, MaTeMaTH-
YECKOI'0 aHajau3a, TEOPHUH
BEPOATHOCTEW, MaTeMaTH-
YEeCKOH CTaTHCTHKH, Ma-
TEMaTUYECKOW  JIOTHKH,
TEOPUH aJITOPUTMOB, TEO-
pun uHpOpPMAIMH, B TOM
YHUCJIE C HCIIOIb30BAHMEM
BBIYMCIIUTENHON TEXHUKHU

OIIK-2.1.

3HaeT OCHOBBI MaTEMAaTHKH, €CTe-
CTBEHHOHAYYHBIX TUCIUILINH, BBI-
YUCIIUTEIPHOW TEXHHKH U TIPO-
IrpaMMUPOBAHUS.

OIIK-2.2.

YMeeT pemiate CTaHIApTHBIE MPO-
(deccroHanbHbIE 3a/la4l C TpUMe-
HEHUEM eCTECTBEHHOHAYYHBIX U
OOIICMH)KCHEPHBIX 3HAHWUH, METO-
JIOB MaTeMaTU4YECKOTO aHalu3a |
MOJICITUPOBAHHSL.

OIIK-2.3.

Brnajeer HaBBIKAMHU TEOPETHUYECKO-
r0 U SKCIEPUMEHTAIBHOTO HCCIe-
JIOBaHUA OOBEKTOB  mpodeccro-
HAIBHOU JIeATEeIHHOCTH.

3HaTh OCHOBHI aAuddepeHnn-
QIBHOTO ¥ HWHTETPATBHOTO
UCUHUCIIEHUSI U TEOpHUIO psi-
hi(0):3

YMeTb HCHoNb30BaTh MeETO-
a6l Qg depeHuaibHoT0 U
UHTErPaIbHOTO HMCUUCICHUS
Y TEOPHUIO PSIZIOB.

Bnaners HaBblKaMu IpHMe-
HEHHsI MaTeMaTU4YeCKOTO arl-
napara Ui OCYILECTBJICHUS
npodeccroHalbHBIX 3a/1a4.




3 MecTo IMCHMILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/bHOIi MporpaMMsl

JNucnumumaa «MaTeMaTHdecKuid aHanu3» u3ydaercs Ha 1, 2 kypcax B 1, 2, 3 cemecT-
pax.

JlucrmiuiiHa BXOJUT B cocTaB Ojoka 1 «J/lucuurimabl (MOIYJIH)» W OTHOCHTCS K
00s3aTeIbHON YaCTH.

J1J1s1 OCBOCHHUS TUCIUIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHUS, HABBIKH, C(HOPMHUPOBAHHBIC B
MPOIIECCe M3yUEHUs MIKOJIBLHOTO Kypca MaTeMAaTHKH, B YaCTHOCTH, JUCHUIUIHH «'eoMeTpus» u
«Anrebpay.

3HaHUSA, YMEHUS W HaBBIKM, COOPMHUPOBAHHBIC TPU HU3YYCHUU JTUCHUILIAHBI
«Maremarndeckuii aHanu3», OyAyT BOCTPEOOBAHBI MPU U3YUCHHUH TOCIEAYIOMINUX TUCITUTUIHH
«Teopus BepoOsATHOCTEH M MaTeMaTHYecKas CTaTHCTHKa», «J{MCKpeTHas MaremaTHKay», «Mare-
MaTHUYECKast JIOTUKA ¥ TEOPHS aITOPUTMOB.

4 O0beM TMCUUILTHHBI (MOIYJISI) B 3a4€THBIX eIUHUIIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommuxcs ¢
npenoaasareseM (110 BUAaM y4eOHbIX 3aHATHII) 1 HA CAMOCTOSITEJILHYI0 Pa0doTy
00yyarIuXcs

OO01mmas TpyI0eMKOCTh (00beM) TUCIUTUIHHBI cocTaBiseT 12 3.e., 432 akan.gac.
Pacnipenenenue o0bemMa AUCIMIUTHHBI (MOIYJIs) TI0 BHIaM y4eOHBIX 3aHSITHH MPEICTaB-

JIeHO B Tabimie 2.

Tabmuna 2 — O6beM TUCHUILTUHBI (MOJIYJIs) TT0 BHJIAM YUEOHBIX 3aHSATHIM

Bcero akagemu-

O0BeM TUCHUILTAHBI
YeCKHX 4aC0B

OO0miast TpyA0€MKOCTh TUCIIUTUIMHBI 432

KonTakTHas ayniuTopHasi pa6oTa 00y4alIIuXcs ¢ MpenoaaBaTeseM (1o

. 183
BH/1aM y4eOHBIX 3aHATHII), BCero

B toMm uucie:

3aHATHA JEKIHOHHOI0 THIA (JIEKLMU U UHbIE YUeOHbIE 3aHITHS, IPEay-
CMaTpHUBAIOIIKE IPEUMYIIECTBEHHYIO Nepeaady yueOHoi nHpopmanu me- 100
JTarOTH4eCKUMHU pabOTHUKAMHU)

3aHSITHSI CEMHHAPCKOI0 TUIA (CEeMUHAPBI, TPAKTUUECKHUE 3aHSITHSI, TTPAK-
TUKYMBI, JIJA0OPATOPHBIE padOTHI, KOJUIOKBUYMbI U UHBIC AaHAJIOTHYHBIE 3a- 83
HSATHS)

CamocrosiTeibHAs padoTa 00y4alOIIMXCS M KOHTAKTHAas padoTa, BKIIIO-
qarolasi rpynoBble KOHCYJIbTAllMU, HHIUBUAYAIbHYIO paboTy 00y4daro-
muxcs € mpernoaaBaTCIsIMnu (B TOM YHUCJIC UHANBUAYAJIbHBIC KOHCYHI)T&IH/H/I);

o N . 177
B3aMMOJICICTBHE B AJIEKTPOHHOU HMH(OPMAIIMOHHO-00pa30BaTeNbHOM cpesie
BYy3a
[TpomMexyTouHas aTTecTalus 00yJarImuxcs — 3a4eT ¢ OlEeHKOM, DK3aMeH, 79

DK3aMeH

5 Coaep:xanue IMCUMIIMHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE M0 TeMaM
(pa3nesiaM)c yKa3aHHeM OTBEeICeHHOI0 HA HUX KOJIHYeCTBA aKA/leMHYeCKUX
YacoB M BU/0B y4eOHOH padoThl

Ta6muma 3 — CTpykTypa U coJiepKaHue TUCIUILTAHBI (MOTYJIs)




HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

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

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema 1. MHoxkectBa. CriocoOBI 3a1aHUS MHO-
’)kecTB. JleiicTBHUs Ha MHOXecTBaMu. DyHKIMH
oaHOU nepeMeHHo#. CriocoObI 3aanus (pyHKITHIA.
Knaccudukanus ¢ynakuuii. [locrpoenue rpagu-
KOB (pyHKITUH. DjIeMeHTapHbIe MPeoOpa3oBaHus
rpaduKoB GYHKIUH.

Tewma 2. IIpeaen ¢pyukuu B Touke. OTHOCTOPOH-
HUe npeelbl. beckoHeuHo-Manbie 1 0eCKOHEYHO-
6onbime pyakiuu. CpaBHeHHE OECKOHEYHO Ma-
JBIX. DKBUBAJIICHTHBIE OECKOHEYHO MaJIbI€.

Tema 3. OcHOBHBIE TEOPEMBI O Mpeaenax. 3ame-
yaTebHbIC Mpeesibl. OCHOBHBIC MPUHIIUIIBI BbI-
YUCIEHUS Tpe/esioB GYHKIIUU B TOUKE U Ha Oec-
KOHEYHOCTH. METO/Ibl paCKPBITHS HEOTIPEICIICH-
HOCTEM.

Tema 4. HenpepbIBHOCTD (DYHKIIMH B TOYKE U HA
OTpe3Ke, CBOMCTBA HETIPEPHIBHBIX (DYHKIUH.
Knaccugukarus Touek pa3pbiBa (yHKIHH.
AcuMnToThI rpadguka GyHKIUH.

Tema 5. IlpousBogHast pyHKIMS B TOUKE, €€ Teo-
METPUYECKUH, PU3NYECKUI U SKOHOMUYECKUI
cMBICIL. IIpou3BOHBIE OCHOBHBIX 2JIEMEHTAPHBIX
¢yukuii. CoiicTBa mpousBogHou. [TponsBoa-
HbI€ CJIO’)KHOU (DyHKIIMHU, 0OpaTHOHN QYyHKIUH, 3a-
JTAaHHOW HEesBHO U napamerpuyiecku. Jlorapudmu-
4yeckas pou3BoHast. [Ipon3BogHbIe BBICIINX I10-
PSAIKOB.

Tema 6. luddepenuupyemMocTs QyHKIIMH B TOY-
ke. ludpdepenunan pyHkunuu, ero reomerpuye-
CKUH CMBICTI, CBOMCTBA M IPUMEHEHUE K MPHUOIH-
YKCHHBIM BBIUMCIICHUSIM.

Tewma 7. IIpaBuiio Jlonuransa. @opmyia Teinopa.

Tema 8. MOHOTOHHOCTH (YHKIIUU. DKCTPEMYM
¢byHKIMH. BBITYyKIOCTh, BOTHYTOCTh U TOYKH I1€-
peru6a ¢pyHkuuu. Cxema IMoJIHOTO UCCIIEI0BAHUS

GyHKIHIH.

Tema 9. TlonsiTue GyHKIMH TBYX HE3aBHUCUMBIX
nepeMeHHbIX. CriocoOsl 3amanus pyHkiuu. O0-
nacTh onpenenenus. Jluauum yposus. [penen.
HenpepbIBHOCTB.




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

KonrtakTHas pabora npemnoaasa- CPC
HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma- TeJIs C 00yJaroUMMHUCS
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKue TOpHBIE
(npaktu- | 3aHATHS
YyecKue
3aHSTHUS)
Tewma 10. YacTHbIe TPOU3BOAHBIC YHKIIMHI IBYX
u Oosiee mepeMeHHbIX. YacTHbIE TPOU3BOIHBIC
CJIO’KHOM M HESIBHO 3a/ianHOM GyHKIuH. [Tpons- 4 4 i 8
BOJ/IHas 110 HanpasieHuto. ['paguent. [IpoussBon-
HbI€ BBICIIUX MOPAIKOB. [10oHBIN 1 yacTHbIE
b depeHIanb.
Tema 11. DxcTpemMyM QyHKLIUU BYX IIEpEMEH-
HBIX. Y CIIOBHBIN 3KCTPEMYM (PYHKLIMH JIBYX IIe- 4 4 - 8
PEMEHHBIX
Tema 12. [lepBooOpa3nas. IlonsTie Heonpee-
JeHHoro uHrerpaia. CpoiictBa. MeTo bl HHTE- 4 4 - 8
TpUpOBaHUS (DYHKITHIA.
Tewma 13. MaTerpupoBanue 1poOHO-
panmoHaneHBIX pyHKIMA. MHTErpHpOBaHme He- 6 6 ) 8
KOTOPBIX TPUTOHOMETPUYECKUX U UPPaALlMOHATIb-
HBIX BBIPQ)KCHUM.
Tema 14. [lonatue onpeneneHHOro HHTErpaia u
ero coiictBa. 'eomeTpruueckuii cmbici. @opmyia 4 4 - 8
Herorona-JleliOauna.
Tema 15. HecoOcTBeHHbIe nHTErpaisl 1 u 2 poja. 4 4 - 8
Tema 16. 'eomeTprueckne 1 5JKOHOMHUYECKHE 4 4 i 8
IPUJIO’KEHUS OTIPEIEIEHHOr0 HHTErpaa.
Tema 17. [lonarue nugdepeHuanibHOro ypaBHe-
Hus. Juddepennuanbubie ypaBHEHUS IEPBOTO
NopsiiKa. Y paBHEHUS C pa3JIeISIIOIIMMHUCS Iepe- 4 4 - 7
MeHHbIMU. OHOpOAHBIE AU epeHInanTbHbIE
YPaBHEHHSI.
Tema 18. JIuneliHble ypaBHEHUsI IEPBOTO MOPSA-
Ka. YpaBHeHue bepHymin. YpaBHEHMs B IIOJHBIX
muddepennmanax. Pemenne npakTHueckux 3agad 4 4 i 6
Ha cocTaBjeHue nupdepeHInalbHbIX YpaBHEHHH
Tema 19. luddepennnanbubie ypaBHEHHSI BBIC-
HIMX MOPSAKOB, JOMYCKAIOIINE TOHUKEHHE T10- 4 4 - 6
psKka.
Tema 20. MeToapl pelieHns: TMHEWHBIX OJTHOPO-
HBIX WM HEOJHOPOAHBIX MU depeHIHaTbHBIX 4 4 i 6

ypaBHEHUU N-TO MOPSJIKA C TOCTOSTHHBIMU KO-
bunmeHTamu.




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

KonrtakTHas pabora npemnoaasa- CPC
HanmeHnoBanue pa3zenoB, TEM U coJlepKaHUE Ma- TeJs ¢ 00YJAIOIIUMUCS
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKHe TOPHBIE
(npaktu- | 3aHATHS
YeCKue
3aHSTHUS)

Tema 21. Yucnosblie psaibl. OCHOBHBIEC IOHSTHUA.
[Ipu3Haku CXOJUMOCTH PSJIOB C MOJIOKUTEIbHBI-
MU WICHAMH: TIPU3HAKKA CPaBHEHMsI, Mpu3HaK Jla- 6 6 - 6
namOepa, paAuKaIbHBIA 1 HHTETPATbHBIN MPH-
3Haku Koy,

Tema 22. 3nakonepeMeHHble psabl. O0muit 1o-
CTAaTOYHBIN IPU3HAK CXOAMMOCTH. 3HAKOUYEpe1y- 4 4 - 6
romuecs psaasl. [Ipusnax JleiiOuuia

Tema 23. @yHKUMOHATIBHBIE PsAJbl. OCHOBHbBIE
nousaTusi. CreneHnsle psabl. O6IacTb CXOAUMO-

CTH CTENeHHOro psana. Psaaer Teinopa u Makmo- 4 4 i 6
peHa.

Tema 24. OcHOBHBIE NPHIIOKEHUS CTEIIEHHBIX

PSAOB (BBIYMCIICHUE 3HAYCHHUI (DYHKIMHI, OTIpe-

JIEJICHHBIX UHTETPAJIOB, perienue auddepeHin- 2 2 ) 6
aJbHBIX YpPaBHEHUI).

uToro 100 83 : 177

o JTUCHUIIJINHE

6 BHeayauTopHasi caMOCTOSAITEILHASI PAa00TAa 00YYAOIIUXCS MO TUCIUNIHHE
(MoayJr0)

[Ipy nmnaHUpPOBAHMHM CAMOCTOSTENHLHON PabOTHI CTYIEHTY PEKOMEHIYeTCs PYKOBOJ-
CTBOBAThCS CIIENYIOIIUM PACTIPEICTICHHEM YacOB Ha CaMOCTOATENbHYIO paboty (Tabnuia 4):

Tabnuna 4 — PekomeHayemMoe pacrpeiesieHre 9acoB Ha CAMOCTOSITEIIbHYIO paboTy

KoMnoHEHTBI CaMOCTOATEIbHOMH padoThl KoanvecTBo yacoB
M3y4yeHue TeopeTHuyecKux pas3esioB JUCHUIIINHBI 50
ITonroToBKa K 3aHATUSM CEMHHAPCKOTO THIIA 50
[ToarotoBka u opopmienue PI'P, PI'P, PI'P, KontponsHas pabora, 77
KonTponbHas pabota, KonTponbHas pabora
177

7 OHCHO‘IHLIC cpeacrea AJd NPOBEACHUA TECKYIIET0 KOHTPOJIA M
NPOMEKYTOYHOM aTTecTANMU 00y4al0IHXCS M0 JUCHHILIHHE (MOLYJ110)

@oHJ OLEHOYHBIX CPEACTB I IPOBEIAEHUS TEKYLIEro KOHTPOJSA YCIIEBAEMOCTH U
IIPOMEXYTOYHOM aTTecTaluy npeacrasiieH B [Ipunoxennn 1.

[TonHBI KOMIUIEKT KOHTPOJBHBIX 3a/laHUN WIIM UHBIX MaTepHalioB, HEOOXOIUMBIX JIJIS
OIICHUBAHUS PE3yNbTAaTOB O0y4YeHHUs MO AMCHMIUIMHE (MOIYINI0), MPAKTHKE XPaHUTCS HA Ka-
benpe-pazpaboryrke B OyMa)kHOM H 3JIEKTPOHHOM BHU/IE.
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8 YuedHo-MeTOAMYecKOEe M HHPOPMALMOHHOE 00ecTiedeHne TUCIUTITNHBI
(MoayJin)

8.1 OcHoBHas 1UTEpaTypa

1. Bepman, I".H. COopHHK 3a/1a4 IO KypCcy MaTeMaTHUECKOro aHaym3a : yaeoHnoe mocoodue / I'. H.
bepman. - 22-e uzn., nepepad. - CII6.: [Ipodeccus, 2004. - 432 c.

2. bepmant, A.®. Kpatkuii Kypc MareMaTu4eckoro aHaiausa : yaeOHuK ajisi By30B / A. ®. bep-
maHT, U. I'. ApamanoBuu. - 11-e usn., crep., 10-e u3sn., crep. - CI16.: Jlans, 2005; 2003. - 736 c.
3. lunaues, B. C. Maremaruueckuii ananu3. Teopus u mpakTuka [DJIEKTpOHHBIA pecypc] :
yuebHOe mocobue / IllumaueB B.C., - 3-¢ m3a. - M.:HUL| UH®PA-M, 2015. - 351 c.//
ZNANIUM.COM  :  »iekTpoHHO-OMOMMOTEYHass  cucTtemMa. —  Pexxwm  jgocryna:
http://www.znanium.com/catalog.php.

8.2 lomoJHUTEJbHAA JIUTEPATypa

1. AaroHoB, B.W. DnemeHTapHas MaremMaTka Jyisi IEPBOKYPCHUKA: yueOHOE TTOCOOuE 1JIS BY30B
/ B. 1. Autonos, ®. U. Konenesuu. - CII6.: Jlans, 2013. - 101 c.

2. bponmrreitn, M.H. CripaBo4HHK 110 MaTeMaTUKE JJIsl MHKEHEPOB U y4alllMuXcs BY30B : YueO-
Hoe nocobue 1y By3oB / U.H. bponmreiin, K.A. Cemenases. - CII6.: Jlans, 2010. - 608 c.

3. Kpacc, M.C. MaTtemaTrka B SKOHOMHKE: MaTEMaTUYECKUE METOJbI U MOJEIU: YUYCOHUK IS
6akamnaBpoB / M. C. Kpacc, b. I1. Uynpeinos; [lox pen. M.C.Kpacca. - 2-e u3z., ucnp. u J01. -
M.: FOpaiir, 2016. - 539 c.

4. IMucebmennsiit, JI.T. KoncnexT nexuuii no Beicmield matemaruke. [lonnsiit kype / JI.T. [Tuce-
MeHHbIH.- 10-¢ u3n., ucnp. - M.: Aiipuc-nipecc, 2011. — 604 c.

5. llepmnes, B. I'. Marematuueckuii ananus [DneKTpoHHBIN pecypc] : yuebHoe mocodue / B.I'.
[epmues. - M.: HUI[ UH®PA-M, 2014. - 288 c.// ZNANIUM.COM : s1eKTpOHHO-
o6ubmnoTeuHas cuctema. — Pexxum gocrymna: http://www.znanium.com/catalog.php.

8.3 MeToauyeckue yKa3aHusi il CTYJI€HTOB 110 OCBOEHHIO I CUUILIMHBI

1. Karanaxunosa, 1.H. Hayana marematnueckoro ananusa : y4e6.-meton. mocobue / M.H. Kara-
naxxHoBa. Komcomonbck-Ha-Amype: OI'BOY BIIO «KHAI'TY», 2013. — 116 c. //
https://knastu.ru/media/files/page_files/page_421/ posobiya
2013/_Katalazhnova_Nachala_matematicheskogo_analiza.pdf

2. Cramkesuy, M.B. luddepenunansioe ucurcienne GyHKIUN oJHON nepeMeHHoH : [IpakTu-
kyM / M.B. CramkeBud. Komcomonbeck-aa-Amype: @I'BOY BO «KHAT'TY», 2016. — 107 c.

8.4 CoBpemennbie npodeccuoHaTbHbIE 623bI JAHHBIX U HH(OPMALIMOHHbIE
CIPaBOYHbIE CUCTEMBI, HCIIOJIb3yeMble IPH 0CYHIEeCTBIECHHH 00Pa30BaTEJIbHOIO
npouecca no JUCHUIINHE

1. Dnexrponno-6ubanoreunas cuctema ZNANIUM.COM. Jlorosop EII 44 Ne 003/10 36¢ K3
191272700076927030100100120016311000 ot 17 ampens 2019 r.
2. DnekTpoHHO-OMOMMoTeuHas cucteMa IPRbooks. JIunensnonnsiii qorosop Ne EI144 Ne 001/9

Ha MpeJI0CTaBJICHUE I0CTYIA K JIeKTpOHHO-01OmmoTeuHoi cucteme IPRbooks K3
191272700076927030100100090016311000 ot 27 mapta 2019r.

8.5 IlepedeHnb pecypcoB HHGOPMATMOHHO-TEJIEKOMMYHHKAIIHOHHOM CeTH
«HTepHET», HEOOXOAMMBIX /IJISl 0CBOCHUS TMCHMILIUHBI (MO1YJIs1)

1. Mathcad Application Server (MAS): Onnaiin pacuersl B Mathcad // http://mas.exponenta.ru
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8.6 JIuleH3MOHHOE U CBOOOHO PAaCIpOCTPaHsieMoe IPOrpaMMHOe odecrnedyeHne,
HCNOJIb3yeMoe MPH OCYIIEeCTBJIEHHH 00Pa30BaTeILHOTO Mpoiecca
M0 TUCIUTITHHE

Tabmuna 5 — [lepeyeHp UCTIONB3yeMOT0 IPOrPAMMHOTO 00ECTICUSHHSI

Haumenosanue [10 PexBHM3HTHI / yCIOBUS UCTIONB30BAHUS
MicrosoftimaginePremium JIunensuonHbIi qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBOOO/THAS JIMIICH3HSI, YCIIOBUS UCTIOIB30BAHUS TI0 CCBIIKE:

https://www.openoffice.org/license.html

9 Opranu3zauMoHHO-NeIATOTHYeCKHe YCIO0BUS

Opranu3zaiiisg 0o0pa3oBaTeIbLHOrO MpoLecca perJaMeHTHpYeTcs y4eOHbIM TUIaHOM U pac-
MUcaHUeM Y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (TpernogaBaHus) — pycckuid. J[ns Bcex BUIOB
ay/IUTOPHBIX 3AHATHI aKaJEMUYECKUN Yac YCTaHABIMBACTCS IPOJOJIKUTEIbHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUU CBOEH HMHIAMBHIYaTbHOH 00pa30BaTENbHONW TPACKTOpUU OOydaro-
HIMICST UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIONMIUX AUCIUILINH U MPO(EeCcCHOHANBHBIX MOAY-
JIei, OCBOEGHHBIX B IPOIIECCe MPEIIIECTBYIONIET0 00YYeHHUs, KOTOPBIH 0CBOOOXKIaeT oOyyJaromie-
rocst OT HeOOXOIMMOCTH UX TIOBTOPHOTO OCBOEHHUSI.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4eOHbIil mpoiiecc Mpy MpenoiaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOJIb30BAaHUM TPAJU-
[MOHHBIX, THHOBAIIMOHHBIX M MH(OPMAIMOHHBIX 00pPa30BATEIBHBIX TEXHOJOTUM. TpaauinoH-
Hble 00pa3oBaTelIbHbIE TEXHOJIOTUHU MPECTABICHBI JEKIUIMUA U CEMHUHAPCKUMH (ITPAKTHYECKH-
MH) 3aHATHSIMU. IHHOBaImoHHBIE 00pa30BaTEIbHbIE TEXHOJIOTUN UCIOJIB3YIOTCS B BUJIE IIUPO-
KOTO MPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpPM MpoBeaeHUs 3aHaTuil. HbopManmoHHbIe
00pa3oBaTebHbIC TEXHOJOTUHM PEATU3YIOTCS MYTeM AaKTHUBH3AlMHA CaMOCTOSITEIHLHOM paboThI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30oBaTeNbHOI cpesie.

9.2 3aHATHSA JEKIIHOHHOI0 TUIIA

JIeKIMOHHBIN KypcC MpeanoaraeT CUCTeMaTU3UPOBAaHHOE M3JI0)KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu ektop 00s3aH MpeaynpeIuTh CTyI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHHKaM, yueOHBIM TOCOOMSIM) OyIeT MpOUnTaH Kypc.

JIeKIIMOHHBIN KypC JOJDKEH AaBaTh HauOosbLIMKA 00beM MHpOpMaluu U 0OecreuynBaTh
Oosee riry0oKoe MOHUMaHUE y4eOHBIX BOIIPOCOB MPHU 3HAUYUTEIBHO MEHbILEH 3aTpare BPEMEHH,
4yeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYAEHTOB Ha CAaMOCTOSTENIbHOE U3yUeHHe MaTepHraa.

9.3 3aHATHSA CEMHHAPCKOI0 THNA

CemuHapckue 3aHATHS MPEICTABISAIOT COOOH JeTanu3alnio JEKIMOHHOIO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEAX 3aKPEINICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIE PA3EIIbI.

OcHoBHO# (hopMOIi MPOBECHHSI CEMHUHAPOB SBJsIETC 00CYyXk/IeHHe Haubosiee nmpooiem-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEIbHBIM Te€MaM, a TakXe pa30op NPHUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIOBHSX. B 00s13aHHOCTH IpenojaBareist BXOJAT: OKa3aHME METOJIUYECKOH mo-
MOIIM ¥ KOHCYJIbTUPOBAHUE CTYJAEHTOB IO COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb Ha CEMMUHAPCKUX 3aHATHAX OLICHUBAETCS IO CIEAYIOLUIUM KPUTEPUIM:

* OTBETHI Ha BOMPOCHI, ITPEAJIaracMble MPENoaaBaTeIeM;

* Y4aCTHUE B IUCKYCCHSIX;

* BBITIOJTHEHHUE MPOEKTHBIX U MHBIX 3aJ[aHHI;

* aCCHCTHUPOBAHUE IIPEINOABATEIIO B [IPOBEICHUH 3aHATUN.

OTBeT 10JKeH ObITh ApTYMEHTUPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJEPKATh
CCBIJIKH HA UICTOYHMKH.


https://www.openoffice.org/license.html

Jlokaapl U OMIIOHUPOBAHUE JOKJIAJ0B MPOBEPSIOT CTEIECHb BIIAJACHUS TCOPETHUCCKUM
MaTepHaioM, a TAaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHH.

OrieHUBaHUE 3aJlaHWi, BBHIIIOJHCHHBIX Ha CEMHUHAPCKOM 3aHSATHH, BXOJUT B HAKOIUICH-
HYIO OIICHKY.

9.4 CamocTosTe/bHAsA padoTa 00y4aIOLUXCS 10 TUCHHUIIHHE (MOYJII0)

CamocTtosTenbHas paboTa CTYIEHTOB — 3TO IMPOLIECC AKTHUBHOTO, IIeJIEHAIPAaBIECHHOTO
NPHOOpPETEHNUs] CTYJACHTOM HOBBIX 3HAHUH, YMEHUH 03 HEMOCPEICTBEHHOTO YyYacTHs Mperojaa-
BaTeJsl, XapaKTEepU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ysIbTaTOB AESATEILHOCTH 00yUYaromerocs.

Ilenu camocTosATeTbHON PaOOTHI:

* CHUCTEMAaTH3alus U 3aKPEIUICHUE MOJTYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
YMEHHH CTYyJIEHTOB;

- yryOJIeHHue U paclIupEeHUe TEOPETUUECKUX 3HAHMIA,

- (hopMHpoOBaHNE YMEHUHN HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIIELUUATIBHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTY/IEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHNE CAMOCTOSTEIHLHOCTH MBIIIJICHUS, TBOPYECKON MHUILIMATUBBI, CIIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUH U aKaIEMUYECKIX HABBIKOB.

CamocrosiTenbHas paboTa MOXKET OCYIIECTBISITHCS MHIAUBUYATIbHO WM TPYIIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJId, 00BbeMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMATHKH.

TexHomoTHsI OpraHu3aIi CaMOCTOSTEIHLHOM pabOThl CTYICHTOB BKJIFOYAET MCIIOIh30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHON CAMOCTOSTEIBHOW PAaOOTHI CTYJACHTOB MOXET
MPOXOIUTH B MMCbMEHHOM, YCTHOM WIIM CMEIIaHHOM (opme.

CTyneHTsl JODKHBI MOAXOAWTH K CaMOCTOSITEIBHOM padoTe Kak K HaWBaKHEUIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSI TEOPETHYECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISJIOB HA
OT/IENIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI OPE/ICTICHHBIX HABBIKOB U MCIOJIb30BaHUs mpodec-
CHOHAJILHOU TUTEPaTypHI.

9.5 MeToanueckne yKkazanus JJis 00y4AHOMINXCS MO0 OCBOCHHIO U CHUIIIMHBI

[Tpy m3yyeHMH AMCUUIUIMHBI OOYYarOIMMCS LE1ecO00pa3HO BBHIMOIHATE CIEAYIOIINe
pEKOMEHIANNN:

1. U3yuenne yuyeOHOM TUCIUIUIMHBI JOHKHO BECTHUCH CUCTEMATHUECKH.

2. [Tocne u3yueHus: Kakoro-inbo paszzena no y4eOHHUKY WM KOHCIEKTHBIM MaTepuanam
pPEKOMEHIyeTCsl 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPE/IEICHHUS, TOHIATUS pa3fie-
na.

3. Ocoboe BHMMAaHUE ClIeAYeT YAEIUTh BHIMOJIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
AM 1 UHAVNBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CaAMOCTOATCIIBHYTO pa60Ty.

4. Bes TemaTuka BONPOCOB, M3Y4aeMbIX CaMOCTOSITENbHO, 3a/1a€TCs Ha JIEKLIUAX Mpero-
naBatenieM. MM e aroTcs UCTOYHMKY (B IEPBYIO OYepe/lb BHOBb M3/IaHHBIE B EPUOAMYECKON
Hay4HOM uTeparype)ass 0ojiee JeTaabHOro MOHMMAaHUs BOIIPOCOB, 03BYUEHHBIX Ha JICKIUH.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJDKHBL:

* IPOCMATPUBATH OCHOBHBIE ONpE/IeNeHUs U (PaKThI;

* IOBTOPUTDH SaKOHCHeKTHPOBaHHBIfI Ha JICKOIMOHHOM 3aHATUH MaTcpual U JOIOJHHUTH
€ro ¢ y4eTOM pEeKOMEH/JOBAHHOW MO JJAHHOM TeMe JIUTepaTyphl;

* UIB3YYUTH PEKOMCHAOBAHHYIO JIUTEPATYPY, COCTABJIATh TE3NCHI, aHHOTAIWUU U KOHCIICKTBI
HanOoJiee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIMMOJIHATE 3aJIaHUS, aHAJIOTUYHBIC MTPpCAIaracMbIM Ha 3aHATHUAX

* UCTIOJIb30BaTh JUJIsl CAMOIIPOBEPKH MaTepualbl (POH/Ia OLIEHOYHBIX CPECTB.
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1. MeToanuyeckue ykazanus nmpu padore Hal KOHCIIEKTOM JIEKIIUH

B xo/1€ JIeKIIMOHHBIX 3aHATHH HEOOXOJMMO BECTH KOHCIEKTHPOBAHUE y4eOHOTO MaTepua-
na. OOpamath BHUMaHUE Ha KaTeropuu, GOpMyIUpPOBKH, PACKPHIBAIOLIUE COAECPKAHUE TeX WIH
MHBIX SIBJIEHUN U IPOLECCOB, HAYYHBIEC BBIBOJbI U IIPAKTUUECKUE PEKOMEHIALINY, TTOJO0KHUTEI b-
HBI OIBIT B OPaTOPCKOM HCKyccTBe. JKenaTesllbHO OCTaBUTh B pabOYMX KOHCHEKTaxX MOJjs, Ha
KOTOpBIX J€NaTh MOMETKU U3 PEKOMEHJIOBAaHHOW JMTEpaTyphl, JAONOJHAIOLIME MaTepuall Mpo-
CIIYIIaHHOM JIEKIIUH, a TaK)Ke MOJYEPKHUBAIOUINEe 0COOYI0 BaXXHOCTh TE€X WM MHBIX TEOpeTHYe-
CKUX IMOJIOXKEHUH. 3aaBaTh MPENoaaBaTel0 YTOUHSIOIIME BOIPOCH] C 1IEJIBbI0 YSICHEHUS TEOpe-
TUYECKHX ITOJIOKEHUH, pa3pelieHUs CIIOPHBIX CUTYyaIUi.

2. Metoanyeckue yKa3aHus 110 CAMOCTOSITeIbHON padoTe HaJ H3y4aeMbIM MaTepHua-
JIOM U NPH NOATOTOBKE K MPAKTUYECKUM 3aHATUIM

HauunaTe Hano ¢ M3y4eHHs PEKOMEHJIO0BAaHHOU nuTeparypbl. Heo0XoauMo MOMHHTE, 4TO
Ha JICKIUU OOBIYHO paccMaTpUBAETCs HE BeChb MaTepual, a TOJbKO ero yactb. OcTalibHas €ro
YaCTh BOCIIOJIHSICTCS B IIPOIIECCE CAaMOCTOSATENIBHOM paboThl. B cBsi3M ¢ 3TUM paboTa ¢ peKOMeH-
JIOBaHHOW JUTepaTypoil obs3arenbHa. Ocoboe BHUMaHHME MPU STOM HEOOXOAMMO OOpaTUTh Ha
COJIepKaHNEe OCHOBHBIX ITOJIOKEHHH M BBIBOJOB, OOBSICHEHHE SBICHUN W (PaKTOB, YSICHEHHE
MPaKTUYECKOr0 MPUIIOKEHHSI pacCMaTpUBAEMBbIX TEOPETHUYECKUX BOIpPOCcoB. B mpouecce 3Toi
paboThl HEOOXOAMMO CTPEMHUTHCS MOHATh U 3allOMHUTH OCHOBHBIE ITOJIOXKEHUSI paccMaTpuBae-
MOT0 MaTepuaina, MpUMephl, MOSICHSIOIINE €ro, a TaKXXe pa3o0parbcs B WILTIOCTPATUBHOM Mate-
puae.

3. MeToauueckne YKa3aHHs 10 BBINOJHEHHI0 KOHTPOJILHOM padoThbl

[Ipucrynas kK pemeHu0 KOHTPOJIbHON padOThl, HEOOXOIUMO MPOAHAIU3UPOBATH YCIOBHE
Ka)KIO0W 3a7au, COMOCTABUTh €ro ¢ M3yYEHHBIMU AJITOPUTMAMH U BBIOMPATh U3 HUX HEOOXO/IH-
MBIi{, HCIOJIb30BAaTh MAaTEMATUYECKUN SA3bIK JUISl 3alIMCH BBIIIOJIHEHHBIX 3aJaHUM, yUUThCA KOH-
TPOJIUPOBATh KAYECTBO BBINOJHEHUS PaOOTHI, MIIAHUPOBATh M KOHTPOJIMPOBATH BpeMs Ha BBI-
MIOJIHEHUE padOTHI.

10 Onucanne MaTepuabHO-TEXHHYECKOT0 ofecnevyeHnsi, He0OX0AUMOro JIs
ocyuiecTBJIeHHs 00pa30BaTEeIbHOIO NPOLECcCa MO JUCHHUILIMHE (MOYJII0)

10.1 YueOHo-1200paTOopHOE 000py10BaHNE
OtcyTcTBYyeT

10.2 TexHu4eckue H JIEKTPOHHBIE CPeCTBA 00yUeHUSs

JlekmoHHbIE 3aHATHSA

AynuTopuH JUIs JEKIMOHHBIX 3aHATHH YKOMIUIEKTOBAaHbI MEOEIbIO M TEXHUYECKUMU CpPe/l-
CTBaMU OOYYEHHS, CIyKallUMH JJIsl NIPEeACTaBiIeHUsl yueOHOW MHpOpMaIK OONIbIION ayauTo-
pun (HaOOphl JIEMOHCTPAIMOHHOTO 00O0pyAOBaHUs (IMPOEKTOp, HKpaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HaTrJIAIHbIE TTOCOOUSI, TEMATUUECKUE UILUTFOCTPALIIH ).

IIpakTH4eckne 3aHATHA

AymuTopuH U TIPAKTHYECKUX 3aHATHH YKOMILJIEKTOBAHBI CHEIHAIM3UPOBAHHON MeOe-
JbI0 U TEXHUYECKUMU CpeJICTBAaMU 00yueHHsl (IPOEKTOP, IKPaH, KOMIIbIOTEP/HOYTOYK).

CamocrosiTeibHast padoTa.

[TomerieHust 1151 cCaMOCTOSITEIBHON paboOTHl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOH ¢ BO3-
MO>KHOCTBIO TIOJKITIOYCHHS K ceTH «VIHTEpHET» B TOCTYIOM K AJIEKTPOHHON WH(OPMAIMOHHO -
oOpa3zoBatenbHO cpene KHAT'Y:

- yuranbHbI 3a1 HTh KHAT'Y;

- KOMIBIOTEPHBIH Kiace (ayn. 225 kopmyc Ne 3).



11 HHbIe cBeaeHus

MeTounqecmle PE€KOMEHIAIIMH 10 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHMEe NTUCHUIUIMHBI O0YYarOLMMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTUMHU OOYYaIOIIUMUCS, TaK M B OTAEIbHBIX
rpynmnax. [IpenmonaraoTcs cienuaibHble YCIOBHS JUISl TOIYYEHUs 00pa3oBaHus 00yJaronuMu-
Csl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-Tienarorn4eckiii CocTaB 3HAKOMHUTCS C MCHUXOJIOT0-(PU3UOIOTHISCKUMU
OCOOCHHOCTSIMU OOYYarOIIMXCs MHBAIUIOB U JIMI[ C OTPAHUYEHHBIMH BO3MOXXHOCTSIMHU 3/10pO-
Bbs, MHAWBUIYAIBHBIMU MPOrpaMMaMy peaOWIUTalii UHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISETCS JOMONHUTEIbHAs MOAJEPKKA MPErnoAaBaHus ThIOTOPAaMU, ICHUXO-
JIoTaMH, COLIMAJIbHBIMU paOOTHUKAMH, IPOIIEIIINMHU [TOJATOTOBKY ACCUCTEHTaMHU.

B cooTBeTcTBHHM ¢ METOMYECKHUMH peKoMeHanusMu MunoopHaayku PO (yrB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCI0Ib30BaTh COIMAIbHO-aKTUBHBIE H pe-
(beKCUBHBIE METOAbI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHOU peabuInTAIluu C LEIb0 OKaza-
HUS [IOMOILM B YCTAaHOBJICHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUH C APYTUMU CTY/EH-
TaMu, CO3JaHUH KOM(POPTHOTO TICUXOJIOTMYECKOT0 KIIMMaTa B cTyieHueckoi rpymmne. [logbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYE€TOM NPEAOCTaBICHUS MaTepuasia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BHU3YyalbHOW, C MCIOJB30BAHHUEM CIELIHMAIbHBIX TEXHHUYECKHX
CpeACTB U HH(POPMAITHOHHBIX CUCTEM.

OcBoenne nucuuruimnbl aunamMu ¢ OB3 ocymiecTBisercss ¢ HCMOIB30BaHUEM CPENICTB
00yudeHusl 00ILEro M ClelruaibHOro Ha3HaueHus (IepCOHATBHOIO U KOJUIEKTMBHOIO HCIIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE OOecleyeHre MpeaycCMaTpUBaeT MPUCIOCOOIECHUE ayUTO-
puii k Hyxaam jmi ¢ OB3.

®opma NpoBeACHUS ATTECTAIMH IS CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YUETOM
WHIUBUIYAJIbHBIX McUX0(pu3ndeckux ocooenHocren. st cryaentos ¢ OB3 nmpenycmarpuBaet-
csl 1ocTymHas (GopMa MpeoCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, a UMEHHO:

* B TIEYATHOH WM OIIEKTPOHHOH ¢opme (g JHIl ¢ HApYMICHHSIMH OIIOPHO-
JBUTATEIBLHOTO almapara);

* B IIe4aTHOM (hopMe WJIH DJIEKTPOHHON (popMe C YBETUUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (IU1s1 JIUI] C HApYILIEHUSIMH CIIyXa, peyuH, 3pEeHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHus BCIYX (IUIsl JIUL] C HApYIIEHUSIMU 3PEHUs).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. JIJi TakUX CTYIEHTOB IpeaycMaTpuBaeTcs JOCTyHHas ¢popMma IpeaocTaB-
JIEHUS OTBETOB HA 3a/laHus, @ UMEHHO:

* IMCbMEHHO Ha OyMare Miau HabOpOM OTBETOB HAa KOMIIBIOTEPE (JUIsl JIHUI] C HAPYLICHU -
MU CIIyXa, peun);

* BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (ISt
JIMI] C HapYLIEHUSIMU OIIOPHO-BUTaTEIBLHOTO aIlapara);

* YCTHO (JUIs1 JIUL[ C HAPYLIEHUSIMU 3PEHMSI, OIOPHO-JBUTATEIBHOTO aIlapara).

[Tpu HeoOXoaMMOCTH JUIsl 00YYarOIUXCS ¢ MHBAJIMIHOCTBIO MPOLIEAYpa OLIEHUBAHUS pe-
3y/bTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIOB.



[Tpunoxenue 1

®OH/I OLIEHOYHbBIX CPEJICTB'
10 JUCHHUILINHE

MaremMaTuyecKuil aHAJIN3

Harmpasnenue noaroToBku 10.05.03 "HUnpopmayuonuas bezonacHocmo
aA8MoOMaAmMu3UpPOBanHvLx cucmem"
HanpasnenHocts (mpoduib) Obecneuenue uHpopmayuoHHoU Oe30nacHocmu
00pa30BaTeILHON IPOTPAMMBI | pacnpeOeeHHbIX UHPOPMAYUOHHBIX CUCTIEM
KBaymdukamus BeITyCKHUKA cneyuanucm no 3auume UHGoOpmayuu
I'ox Hayasa MOATOTOBKHU 2019
(no yueoHomy niawy)
®opma 00yueHus OyHas
TexHomorust 00yueHus MpaOUYUOHHASL
Kypc Cemectp TpynoeMKocCTs, 3.€.
12 123 12
Bua npomexyTo4HOM aTTecTanun OOGecneunBaroliee noapas3aeiacHne
3auem c oyenkou, Ixzamen, IK3ameH Kagpeopa IIM - Ilpuknaonas mamemamura

'B JaHHOM IMPUJIOKCHUYN TPEACTABJICHBI TUIIOBBIC OLICHOYHBIC CPEICTBA. ITonHBIN KOMITIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BAPHUAHTHBI Ba,Z[aHI/Iﬁ (TGCTOB, KOHTPOJIbHBIX pa60T n I[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJbTaTaMHi 00pa30BaTeIbHON NPOrpaMMblI

Tabmmma 1 — KomneTeHImu 1 MHANKATOPHI UX TOCTHXKCHHS

Kox o ®I'0OC

I/IHI[I/IKaTOpBI JOCTHIXCHUA

O6menpodeccrnoHanbHbIE

[Inanupyembie  pe3yabTaThl
00y4YeHUs IO TUCITUTLTNHE

OIIK-2 Crnocoben Kop-
PEKTHO MPUMEHSATH IPHU
peleHun npodeccuo-
HaJbHBIX 3a7a4 COOTBET-
CTBYIOIIMI  MaTeMaTu4e-
CKHUU ammapar anreOpsl,
T€OMETPUH,  IAUCKPETHOU
MaTe€MaTWKH, MaTeMaTH-
YECKOI'0 aHajau3a, TEOPHUH
BEpPOSITHOCTEH, MareMaTH-
YEeCKOH CTaTHCTHKH, Ma-
TEMAaTUYECKOW  JIOTHKH,
TEOpUHU aJITOPUTMOB, TEO-
pun uHGOpPMALMK, B TOM
YUCJIE C HCIIOIb30BAHUEM

OIIK-2.1.

3HaeT OCHOBBI MaTeMaTHKH, €cTe-
CTBEHHOHAYYHBIX JTUCHUIUINH, BbI-
YUCIUTEIBHON TEXHUKU U TPO-
rpaMMUPOBaHUSL.

OIIK-2.2.

Ymeer pematb CTaHIAPTHBIE MPO-
deccroHanbHbIe 3a/la4dl C TpUMe-
HEHUEM eCTECTBEHHOHAYYHBIX U
OOLICMH)KEHEPHBIX 3HAaHUH, METO-
JIOB MaT€MaTUYECKOTO aHalu3a Hu
MOJIEJTUPOBAHUSI.

OIIK-2.3.

Brnazneer HaBBIKAaMHU TEOPETUYECKO-
ro W JKCHEPUMEHTAIBHOTO HCCIIe-

3HaTh OCHOBHI aAuddepenun-
QTbHOTO W HMHTETPAIBHOTO
WCYHCIICHUSI W TEOPHUIO Psi-
JIOB.

VYMeTh HCIIOIB30BaTh METO-
o6l ¢ depeHIuanbHOTO U
WHTETPATBHOTO HMCUYUCIICHUS
1 TCOPHUIO PSIJIOB.

Bragerp HaBBIKAMH TIpHMeE-
HEHUS MAaTeMaTHYECKOTO all-
napara JJisi OCYIICCTBIICHUS
podeCCHOHANIBHBIX 3a]1a4.

. JIoBaHHMs 00BEKTOB mpodeccuo-
BBIUMCIUTEIbHON TEXHUKU .
HaJIbHOM J1€ATEIbHOCTH.
Tab6muma 2 — [TacmopT GoHIa OIEHOYHBIX CPEICTB
Konrpounpyemsie ®opmupyemass | HammenoBanue
pa3aeJibl (TeMbl) KOMIIeTeHIUsI OII€HOYHOI0 Iloka3aTenu oueHKHU
AUCHMILINHBI cpeacTBa

BBeaenune B Maremaru- OIIK-2 Kontponbnass | JleMOHCTpUpyeT mNpakTHye-

YeCKHUil aHAIu3. pabora 1 CKOE€ HCTOJb30BaHUE MaTe-
MaTUYECKUX METOAOB U
AQHAINTUYECKUX  aJTOpUT-
MOB JJI aHaJin3a 3a7a4

MuddepenunanbHoe mc- OIIK-2 PIP1 OcyiecTBisieT BbIOOp Ma-

yHucIeHHe (YHKOHMH Of- TEMaTUYECKUX ONEPALMM U

HOJi epeMeHHOM. AQHAJIUTUYECKUX aJTOPUT-
MOB Il pEUIEHUs TeKyIIel
MaTeMaTHIECKOH 3aJauu

JuddepenunanbHoe mc- OIIK-2 PTP 2 OcymiecTBisieT BEIOOp Ma-

yncjaeHne (QPyHKUMH He- TEMAaTUYECKHUX ONEparuii 1

CKOJIbKHX IepeMeHHBbIX. AQHATUTUYECKUX aJITOPUT-
MOB JUIsl pEIIEHUs TeKYyIen
MaTeMaTHUYeCKOM 3a7aun

HNHuTerpasbHoe ucumclie- OIIK-2 KonTposbnas | JleMOHCTpHUpyeT NpakTuye-

HHe QYHKIMH OJHOM Ile- pabora 2 CKO€ MCII0JIb30BaHHE MaTe-

peMeHHOM. MaTUYECKUX METOJIOB U
AHATUTUYECKUX aJITOPUT-
MOB JIJIsl aHaJIM3a 3a/1a4
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JAunddepenunanbubie OIIK-2 Kontponbnas | JleMOHCTpUpyeT pakTHye-
YPaBHeHHS. pabora 3 CKO€ UCTIOJIb30BaHUE MaTe-
MaTHYECKUX METOJOB U
AHAIIUTUYCCKUX aJITOPUT-
MOB JUJIsl aHaJIN3a 3a7a4

Yucinosblie 1 pyHKIMO- OIIK-2 PI'P 3 OcymiecTBisieT BEIOOp Ma-
HaJIbHbIE PSA/JBI. TEMAaTUYECKUX Ollepaluil u
AQHAJTMTHYECKHUX aJITOPUT-
MOB JJIsl PELICHUs TeKyIIen
MaTeMaTHYECKOU 3a1a4n

2 MeTtoanueckne MaTepHAaJIbl, ONpe/Ie/IA0He MPOLeIyPhl OlleHUBAHUS 3HAHUI,
YMeHH, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIHeE MPOLece
¢GopMupoBaHusI KOMIIETEHIM I

MeToanuecKre MaTepHabl, OMpPEACIIAIONINE MPOLEAyPhl OICHUBAHKS 3HAHUN, YMEHHUH,
HAaBBIKOB M (WJIM) OIBITA JEATEIBHOCTH, PEICTABIECHBI B BHJIE TEXHOJIOTHYECKON KapThl TUCIIH-
winHel (Tabnuma 3).

Tabymma 3 — TexHoyiornueckas Kapra

Haunmenosa-
Cpoxku
HHE BBITON IlIxana oneHuBa- Kpurepun
OLICHOYHOI0 HUSA OlLlcHUBAHUS
HEeHUs
CpeacTBa
1 cemectp
Ilpomesicymounas ammecmavusn 6 gpopme 3auem c oyeHKou
1 KonTponbhas 9 Henens 20 6am1oB 20 6amnoB - CTy[EHT MOJTHOCTBIO BBITION-
pa60Ta 1 HUJI 33J]JaHue KOHTPOJLHOH paboThI, MOKa-

3all OTJMYHBIE YMEHUS W HAaBHIKH B paM-
Kax YCBOCHHOTO Yy4YeOHOrOo MaTepuaa,
pabota odopmiieHa aKKypaTHO U B COOT-
BETCTBHUH C MPEIBABISCMBIMU TPEOOBAHH-
SIMH.

15 6annoB - CTyAEHT HOJTHOCTHIO BBIIOJ-
HUJT 33J[aHAe KOHTPOJIbHOM paboThI , TIOKa-
3a]l XOpOIIMe YMCHHS HaBBIKA B paMKax
YCBOCHHOTO yueOHOTO MaTepuaia, HO He
cMor 00OCHOBaTh ONTHUMANbHOCTh TPE.I-
JIOXKEHHOTO PEIICHHUs, IOMYIICHBI OJHA
WIA JBE€ HETOYHOCTH, €CTh HEJIOCTATKH B
odopmieHIN pabOTHI.

10 6anmoB - CTyAE€HT TONHOCTBIO BBITION-
HWJI 3aJaHie KOHTPOJIEHOW paboThI, HO
JOITyCTHJI CYIIECTBEHHBIE HETOYHOCTH U
rpyOble OMMOKH, HE TPOSBHI YMEHHUS
OPaBUJIBHO HHTEPIPETUPOBATH IOJYYCH-
HBIC PE3YJIbTaThl, KA4eCTBO OGOPMIICHUSI
pabOThI UMEET HEOCTATOYHBIN YPOBCHB.

0 6ammoB - CTYIOCHT HE IOJHOCTHIO BBI-
MTOJTHUII 3aJlaHUEe KOHTPOJIBHOH pPaboTHI,
IIPH 3TOM TIPOSIBHJ HEIOCTATOYHBIA YPO-
BEHb VMEHHUI M HABBIKOB, a TAKXKE HECIIO-
COOCH MOSICHUTP MOJYUYCHHBIN PE3yJIbTAT.
2 PI'P 1 17 Henensa 20 6a1oB 20 Gamios - CTyJeHT IOJHOCTHIO BBIIIOJI-
Hun 3amanre PI'P, mokaszan oTimdHbIe
YMEHUS ¥ HaBBIKM B paMKaX YCBOCHHOTO
yueOHOro Marepuana, pabora opopmieHa
AKKYpaTHO M B COOTBETCTBHH C TPEIBSIB-
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HaumenoBa-
HHE
OIIEHOYHOT'0
CcpeacTra

Cpoxku
BBINOJI-
HEHUA

[Ixaya oneHuBa-
HUA

Kpurepun
OlleHUBAHUS

JSIEMBIMH TPEOOBAHUSIMH.

15 6amnoB - CTyaeHT MOJHOCTBIO BBIMOJI-
Hun 3amanne PI'P, mokaszanm xopomwme
YMEHHS HaBBHIKH B pPaMKax YCBOCHHOTO
y4eOHOTO MaTepraia, Ho He CMOT 000CHO-
BaTh ONTHMAJBHOCTE  MPEUIOKCHHOTO
pemeHns, JOMYIIeHH OJHA WM JBE He-
TOYHOCTH, €CTh HEIOCTaTKH B OdopmIe-
HUH PabOTEHI.

10 6amnoB - CTyAEHT HOJHOCTBIO BBIMOJ-
Hun 3ananue PI'P, HO nomycrun cyie-
CTBCHHBIC HETOUYHOCTH U TPYOBIC OIIMOKH,
HE TPOSBHJ YMCHHS MPAaBUIBHO HHTEP-
MPETUPOBATh TIOJYYCHHBIC PE3YJbTaThI,
KauecTBO O0(opMIICHHS PabOTHI UMEET He-
JOCTaTOYHBIA YPOBEHb.

0 6atoB - CTyACHT He TIOJTHOCTHIO BBI-
noHua 3aganue PI'P, mpu aToM miposiBri
HEJIOCTaTOYHBIN YPOBCHb YMEHHUI U HABBI-
KOB, a TaK)K€ HECTIOCOOEH MOSICHUTD MOJTY-
YEHHBIU pPE3yJbTar.

UTOTI'O:

- 40 oOaiuioB

2 ceMecTp
Ilpomesricymounan ammecmayus 6

opme IK3amen

PIP 2

9 Henens 20 oauioB

20 6ammoB - CTyACHT IMOJIHOCTBIO BBITIOJ-
Hun 3amanwe PI'P, moxasanm oTiaudHBIE
YMCHHUS M HaBBIKM B paMKaX YCBOCHHOTO
y4eOHOro Marepuaia, pabora odopmireHa
AKKypaTHO M B COOTBETCTBHH C MPEIbSIB-
JISIEMBIMH TPEOOBAHHUSIMH.

15 GamnoB - CTYIEHT MOJHOCTBIO BBINOJI-
Hun 3anaHve PI'P, mnokazan xopoiue
YMEHHUSI HaBBIKH B pPaMKax YCBOCHHOI'O
y4ebHOTO MaTepHaja, HO He CMOT' 000CHO-
BaTh ONTHMAJBHOCTE  MPEUIOKCHHOTO
pelIeHus, JOMYIICHbl OJHA WU JBE He-
TOYHOCTH, €CTh HEIOCTaTKH B Odopmiie-
HUU pabOTEHL.

10 6amnoB - CTyIEeHT MOJIHOCTBIO BBITIOJI-
Hun 3ananve PI'P, HO nomycrun cymie-
CTBEHHBIE HETOUHOCTH U TPpyOBIe OIIMOKH,
HE MPOSBUJ YMEHHUS IMPABUILHO HHTEP-
OPETHPOBATh IOJYYCHHBIC PE3YJIbTAThI,
KayecTBO ohopmiieHUS] pabOThl UMEET He-
JIOCTATOYHBIN YPOBEHb.

0 6amtoB - CTYJEHT HE MOJIHOCTHIO BbI-
noyHuI 3agadue PI'P, ipm aToM nposiBun
HEIOCTAaTOYHBIM YPOBEHb YMEHHUI U HaBbI-
KOB, a TAK)X€ HECITOCOOCH MOSICHUTH TIOJTY-
YCHHBIHA PE3YJbTAT.

KonTponbHas
pabota 2

17 Henens 20 6autoB

20 6amtoB - CTyJIEHT HOJHOCTBIO BBINOJI-
HUJI 3aJJaHue KOHTPOJILHON paboThl, MOKa-
3aJ OTJIMYHBIE YMEHUSI U HABBIKA B pPaM-
Kax YCBOEHHOTO Yy4eOHOTO MaTepuaina,
pabota odopmiieHa aKKypaTHO U B COOT-
BETCTBUH C MPEIbSIBISICMbIMU TPEOOBAHH-
SIMHU.

15 6amnoB - CTyA€HT HOJTHOCTHIO BBIIOJ-
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HaumenoBa-
HHE
OIIEHOYHOT'0
CcpeacTra

Cpoxku
BBINOJI-
HEHUA

[Ixaya oneHuBa-
HUA

Kpurepun
OlleHUBAHUS

HUJI 33JJaHAe KOHTPOJIBHON PabOThI , TOKA-
3aJl XOPOIlIMe YMEHHs HaBBIKH B paMKax
YCBOEHHOI'O y4eOHOTO Marepuaia, HO He
CMOT O0OCHOBATh ONTHMAIBHOCTH MPEJ-
JIO)KEHHOTO pEeIleHNUs], JOMYIICHbl OJHA
WIHA JIBE€ HETOYHOCTH, €CTh HEIOCTATKU B
opopMIICHUN pabOTEHI.

10 6anmoB - CTy#eHT HONHOCTHIO BBIIOJ-
HWJI 3aJlaHie KOHTPOJILHOW paboThI, HO
JIOMTYCTHJI CYIICCTBEHHBIC HETOYHOCTH U
rpyOble OIMIMOKHM, HE NPOSBWI YMEHUS
MPAaBUJIbHO HWHTEPIPETHPOBATH MOIYUYCH-
HBIC PE3yJbTaThl, Ka4eCTBO O(OpMIICHHUSA
paboThl UMeET HeTOCTATOYHBIN YPOBEHbD.

0 6atoB - CTyACHT He TIOJTHOCTHIO BBI-
TOJIHHII 3a/IaHie KOHTPOJIBHON paboTHI,
IIPH 3TOM IIPOSBUII HEJIOCTATOYHBIN ypO-
BEHb YMCHMIA U HABBIKOB, @ TAK)KE HECIIO-
cO0CH MOSICHUTH MOJYYCHHBI Pe3yNIbTAT.

Texkynuii KOHTPOJIb:

40 OayuioB

DK3aMeH:

60 OamoB

HUTOTI'O:

100 ©OamnoB

11

3 cemectp

POMENICYMOUHAA ammecmayui 6

opme IK3amen

5 KontposbHas
pabora 3

9 Henensa

20 6asu1oB

20 6ammoB - CTyACHT IOJIHOCTBIO BBITIOJ-
HUJI 3aJaHie KOHTPOJILHOM paboThI, IOKa-
3a]l OTJMYHBIC YMCHHUS U HABBIKH B PaM-
KaX YCBOCHHOTO Y4eOHOro MaTepuana,
paboTa odopmiieHa aKKypaTHO U B COOT-
BETCTBHUU C NPEABABISICMbIMH TPeOOBaHU-
SIMH.

15 6annoB - CTyAEHT HOJTHOCTHIO BBIIOJ-
HUJT 33J]aHAe KOHTPOJILHON paboThl, MOKa-
3aJ XOpOUINE YMEHHUSI HABBIKM B pamMKax
YCBOGHHOTO y4eOHOTO MaTepHaia, HO He
CMOr O0OCHOBATh ONTHUMAIBLHOCTH TIPEJI-
JIO)KEHHOTO PEIICHUs], JIOMYIIEHbl OJHA
WM JBE€ HETOYHOCTH, €CTh HEJOCTATKH B
odopmieHIH pabOTHI.

10 6ayutoB - CTYJEHT MOJHOCTBIO BBINOJI-
HHJI 33aJaHHe KOHTPOJBHOH paboThl, HO
JIOMTYCTHJI CYNIECTBEHHBIC HETOYHOCTH U
rpyObie OIIMOKK, HE TMPOSBUI yMEHUS
[PAaBUIIBHO HMHTEPIPETUPOBATH IIOJNYUYCH-
HBIE PE3yJbTaThl, Ka4eCTBO O(OPMIICHHUS
paboTHL UMEET HEOCTATOYHBIN YPOBEHbD.

0 6amtoB - CTYIEHT HE MOJIHOCTHIO BbI-
ITOJIHMII 3aaH1e KOHTDOJILHOM PabOTHI,
IIPY DTOM NIPOSIBHII HEJOCTATOYHEII YPO-
BEHb YMEHHUI U HaBLIKOB, a TAK)KE HECIIO-
COOCH MOSICHUTP MOJYYCHHBIA PE3yJIbTaT.

6 PIP3

16 Henensa

20 6asToB

20 6amioB - CTyIeHT HOJIHOCTHIO BBIMOJI-
HUn 3amanave PI'P, mokasam oTiaudHBIE
yYMEHHS U HaBBIKH B paMKax YCBOCHHOI'O
ydeOHOr0 Marepuana, pabora odopmiieHa
AKKypaTHO M B COOTBETCTBUU C IPEIbsB-
JSIEMBIMH TPEOOBaHUSIMU.

15 GayuoB - CTYIEHT MOJHOCTBIO BBINOJI-
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HaumenoBa-
HHE
OIIEHOYHOT'0
CcpeacTra

Cpoxku
BBINOJI-
HEHUA

[Ixaya oneHuBa-
HUA

Kpurepun
OlleHUBAHUS

Hun 3amanue PI'P, mnoxazanm xopoiuwue
YMEHHUSI HaBBIKM B pPaMKaX YCBOCHHOTO
y4eOHOTO MaTepraia, Ho He CMOT 000CHO-
BaTh ONTHMAaJBbHOCTH  MPEUIOKCHHOTO
pemeHns, JOMYIICHH OJHA WJIM IBE He-
TOYHOCTH, €CTh HEIOCTaTKH B Oodopmiie-
HUU pabOTEHI.

10 6amnoB - CTyIEeHT MOJIHOCTBIO BBITIOJ-
Hun 3ananue PI'P, HO nomycrun cyiue-
CTBCHHBIC HETOUHOCTH U TPYOBIC OIIMOKH,
HE TPOSBHJ YMCHHS MPAaBUIBHO HHTEP-
MPETUPOBATh TOJYUYCHHBIC PE3YJbTaThI,
KayecTBO 0(hOpMIICHHUS PabOTHI UMEET He-
JIOCTaTOYHBIH YPOBEHb.

0 6amnoB - CTYIEHT HE MOJIHOCTBIO BhI-
noyHuI 3agadue PI'P, ipm aToM nposiBun
HEIOCTAaTOYHBIM YPOBEHb YMEHHUI 1 HAaBbI-
KOB, a TaK)Ke HECITOCOOCH MOSICHUTD TIOJTY-
YCHHBIA PE3yNbTaT.

Texkynuii KOHTPOJIb:

40 OayuioB

DK3aMeH:

60 OamoB

UTOI'O:

100 ©OamnoB

Kpurtepuu oneHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUILIMHE:

0 — 64 % oT MakcMMalabHO BO3MOXHOW CyMMBI 0ajlioB — «HEYJIOBIETBOPUTEIHHOY
(HEeIOCTaTOYHBIN YPOBEHD JUIS IPOMEKYTOUYHOM aTTeCTaIluH 110 AUCLIHUILIINHE);

65 — 74 % OT MakCHMaJbHO BO3MOXXHOW CYMMBI 0ajUIOB — «yIOBJIETBOPHUTEIHHO
(moporoBblii (MUHUMAJIbHBINA) YPOBEHb);
75 — 84 % oT MakCHUMaJIbHO BO3MOXHOU CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);

85 — 100 % or mMakcuManabHO BO3MOXKHOH CyMMBbI 0ajIOB — «OTJIMYHOY» (BBICOKUH (MakKCH-

MaJIbHbIN) YPOBEHbD)

3 TwunoBble KOHTPOJIbHBIE 3aJaHNS UJIH HHbIE MATePUAJIbI, HEO0X0IUMBIE [JIs1
OLICHKH 3HAHW, YMEHHH, HABBIKOB H (MJIM) ONBITA 1eSAITEIbHOCTH, XapaKTepH-
3yomue npouecc GopMHUpOBaHNs KOMIIETEHIHMII B X0/1¢ OCBOeHUsI 00pa3oBa-
TeJIbHOM NPOrpaMMBl

3.1 3apanus I TeKYIero KOHTPOJIsl yCleBaeMOCTH

PI'P 1 «[Iuddepennmanpaoe ncuncienne ¢yHKIMNA OOHON IEPEMEHHON

1. Haiitu mpousBoHbIEe Y, (GYHKIHIA:

a) y =th*3x arcsin 2x®,

B) y=(lg(8x+3))%,

5 2

y

X
A A |
Dty Th A

6) y=x—In(2+e*+2Ve* +e* +1),

x =3/(t-1)?,
y=~/t-1,

2. BpruuciuTh NpuOIMKEHHO C MOMOIIBI0 JuddepeHmaia y(Xo ):

y=3x; %,=776.

3. Haiitu npenensl, ucnonb3ys npasuio Jlonurans:

. In(x+5)
a - 7
) lm Ux+3

b

6) lim

x—0

1-cos8x

tg22x x—0

15

., B) lim (1-sin2x)

ctgx




&

Haiitu nauOonpinee M HauMeHblIee 3HaueHHE (YHKIMM Ha 3aJaHHOM OTpe3Ke:

y =3x*-16x3+2; [-3;1].

[TpoBecTu nomHOE MCCIe0BaHNEe PYHKIIUU Y = Y TIOCTPOUTH €€ TpaduK.

PI'P 2 «[Iuddepennmanpaoe ncunciaenne ¢ yHKINYA HECKOJIbKHUX IEPEMEHHBIX»

4xy
22

x2 —y?
Haiitu nonuslit nuddepennuan pynkuun Z = arctg \/W .

Haiitu o6macte onpeneneHust QyHKIUH Z =

Haiiti uacTHble NPOM3BOAHBIE CIOXKHON (yHKIMH Z=In \/m , Tme u=x-2y,
v=tgXxy.
Haiit yacTHBIE MPOM3BOHBIC HESIBHO 3aJaHHOW (PYHKITUU:
y2—x3z+3=xy—sinz.
. Haiitu ypaBHeHHE KacaTeIbHOM IJIOCKOCTH M HOPMaJIM K TOBEPXHOCTH
e’ +X+2y+2z=4 BTOUKe MO(Z,l,O).
HaiiTi yacTHbIe IPOU3BOJHBIE BTOPOTO MOPSAKA QYHKIUH Z = In(2x - y).
HccnenoBath (GYHKIMIO HA SKCTPEMYM Z = —X> — Y2 + Xy +9.
Haiit sxcTpemMym Gynkimn z = X2 + 2xy —10 1pu ycnosun y = X2 — 4.
PI'P 3 «YwucnoBble ¥ QYHKIIMOHAIBHBIC PSIIBD)
Haiitu cymmy psiga Z 6

~ 9n® +12n— 5
HCCHGI{OB&TB CXOAUMOCTb psijia:

03 s o3 -]

n+3 - n+1
- 1
r ——
)ZYnIn 3n ),g{ né+2

n+1
A Z (2n +l)

Hanm o6nacn, CXOJIMMOCTH psifa:

0 X n
tg—:;
Y ngl o 9 nzl n(n +1)

Pasnoxuts Gyrxumo f(x)= 20;92 B psJ MakiopeHa.
- X=X

Beraucmnts cymmy psiza Y (—1)" M ¢ rounoctsio &=0,001.

n=1 (1+ I’]3)2

01
a2
Beruncnutes nHTETpa Ie 8" dx ¢ TounoCTBIO &=0,001.
0
Haiitu pasnoxkeHue B psiji 1O CTENEHIM X perieHus auddepeHInalbHOrO ypaBHEHHUSI

y' = x+y?, y(0)=1, (3amucats Tpu MepBBIX, OTIMYHBIX OT HyJIs, YIEHA ITOTO PA3IOKe-
HUs).
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KontponsHas pabora 1 «BBeneHue B MaTeMaTUUYECKUN aHATIA3

1. Haiitu npenesnsl, He ucnoap3ys npasuio Jlonurans:

. Ax*+Tx-2 . Tx’ =2x7 +4x x—4

a) lm ————, 0) lim 3 ) B) | '

2 3x% +8x +4 >n X045 H4\/21+x V29— x

— 2x

P fim SSTCOST i (2

x—0 SIn x x—1

2. HWccnenoBath (yHKIUIO HA HETIPEPHIBHOCTD, CACIATh YEPTEIK:
f(x) = x+1
X—2

KontponsHas padora 2 «HrerpaibH0oe MCYUCICHUE (DYHKIIMU OTHOU IIEPEMEHHOIN»

1. Haiitn HeonpeﬂeneHHHe UHTETPAJIBL:

) j 6) [ cos®5xsin 5xdx; B) jzx—_82dx;
7+ 2x* 1-Xx+X
2
- X“ —19X +6 Yx + \/_
r) j(x2 - x)a “dx;  m | 5 dx; ¢) [
(x—1)x? +5x+6) 1 VX
2. BorurcnuTh HeCOOCTBEHHBIM HHTETPAT HIIH JI0Ka3aTh €r0 PACXOIMMOCTb:

)°0 dx 6)? dx
a E— — .
xIn x’ 1 XVx=1

3. HaI/ITI/I wioaab (GUrypsl, OrpaHMYEHHON JTUHHUSIMHU:

Xy=4,x+y-5=0.

KonTtposasHas padora 3 «IuddepeHnmranpuble YpaBHEHUS

Haiitu oOmiee (yactHoe) perienue 1ugdepeHnalbHOr0 ypaBHEHHs IEPBOTo MOpsIKa;

1. 2x+2xy?+72-x*y' =0, 2. y-Y=x2 y@)=0,
X
3. y+xy=(x+1)e*y?, y(0)=1 4, ?;xzeydx+(x3ey —1)dy:0,
Haiitu o6miee (yactHoe) pemenue nudepeHnalbHOr0 ypaBHEHHS BBICIIETO MOPSAKA!
1
5. 4y’y"=y*-1, y(0)=+2, y(0)=—"=, 6. y"—2y'=2ch2x.
y’y"=y* -1, y(0) y(0)=27 y' -2y

3.2 3agaHus 1Jisl IPOMEKYTOYHOM aTTecTAlUH
KoHTpo/1bHBIE BONPOCHI K IK3aMEHY

2 cemecTp

@YHKIMY HECKOJIBKUX NEPEMEHHBIX. OCHOBHBIE IOHATHUS.
[Tpenen pyHkuuu IByX NepeMeHHbIX B Touke. HenmpephIBHOCTB.
YacTusle npoussoansle. JnddepenunpyemMocTs pyHKIINHN IBYX TEPEMEHHBIX.

el N

PEMEHHBIX.
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[TonHOe mpuparenne u noaHbi Auddepenuan GyHKIUU IByX IepEMEHHBIX.
KacarenpHast IIIOCKOCTH M HOpMaJIb K TOBEPXHOCTH.

YacTtHble TpoU3BOIHBIE U AU(PepeHINATBI BBICIINX MTOPSIKOB.

OKkcTpeMyM (QYHKIUH BYX NEPEMEHHBIX.

[TonsiTue HeonpenenénHoro uurerpaia. CBolcTBa HEONPEAEIEHHOTO HHTETpaIa.

. OcHOBHEIE MCTObl HMHTCTPUPOBAHUA (HCHOCPGHCTBGHHOFO HHTCTPpHUPOBAHUSA, IIOJCTa-

HOBKOM, HHTEIPUPOBAHUS 110 YaCTSM).

WuTerpupoBanue JpoOHO-pallMOHATIBHBIX (QYHKIUH.

WHTerpupoBanue TPUrOHOMETPUYECKUX (YHKIIUH.

WHTerpupoBaHue HppaliOHAIBHBIX (PYHKIUI.

OnpenenéHHbI UHTErpaJl KaK Mpeied UHTErpalbHONW CyMMBI.

I'eomeTpuyeckuii cMbIc onpeaenéHHoro uarerpaia. @opmyna Hetorona-Jleiionuna.
OcHoOBHBIE CBOWMCTBA ONPEEIEHHOI0 UHTErpaJa.

3aMeHa IEPEMEHHOH B OIPENEIEHHOM UHTerpaie. MIHTerpupoBaHue 1o 4acTsM B OIpe-
JIEIEHHOM MHTErpajie.

HecobGcTBeHHBIE MHTErpallbl ¢ 0ECKOHEYHBIMU MPE/IEIaMU UHTEIPUPOBAHMSL.
HecoOcTBeHHBIE MHTETPANIBI OT Pa3phIBHBIX (DYHKITHIA.

['eomeTpryeckue NpuIoKEeHUs ONpPEAEIEHHOTO NHTErpaIa.

3 cemecTp

Juddepenunanbable ypaBHEHHS IEPBOTO MOPSIKA, OCHOBHBIE TIOHATHSL.

YpaBHEHUS ¢ pa3aesAIOmUMICs epeMeHHbIMI. OgHOopoaHbIe Au(depeHInanbHbIe
YPaBHEHHUs IIEPBOTO MOPSIKA.

JIuHeliHbIe ypaBHEHHUs IIEPBOIO NMOpsAKa. Y paBHeHue bepHyiuu.

YpaBHeHUs B NOJHBIX TU(epeHIranax.

Juddepennmanbaple ypaBHEHHS BRICITUX MOPSAKOB, OCHOBHBIEC TTOHATHSI.
Juddepenunanbable ypaBHEHHsI BHICIIUX HOPSIIKOB, TOIYCKAIOIINE TOHMKEHUE MTOps JI-
Ka.

Jlunelinble 0HOPOAHBIE TU(PepeHIMaIbHbIE YPAaBHEHHS BTOPOro MOPsKa ¢ IOCTOSH-
HbIMU KO3 uninenTamu. Paznuunele cinydan HaxoXACHUs (PyHAAMEHTaIbHOW CUCTEMBI
pELIEHU.

JluneiiHble HeOAHOPOIHBIE (P depeHIINaTbHbIE YPAaBHEHUS BTOPOTO MOPsIIKa ¢ OCTO-
SHHBIMU K03()(UIIMEeHTaMU U TPAaBOI YacThIO CHENMAIbHOIO BUAa. MeTo Heonpeae-
JICHHBIX KO3()PUIIMEHTOB.

Jlunelinble HEOAHOPOIHBIE MU depeHLInanbHble ypaBHEHN BTOPOTO MOPsIIKA € IOCTO-
SHHBIMH K03(puurentamu. Meros Bapuaiuu MpoU3BOJIbHBIX OCTOSHHBIX JlarpaHxa.
Yucnossle psaabl. OcHOBHBIE NOHATHS. CBOWCTBA PSIIOB.

Psin reomeTpuueckoit nporpeccun. O6001eHHbIN rapmMoHnueckuii psa. HeoOxonumplii
IIPU3HAK CXOAMMOCTH YHUCIOBOTO Psizia.

JloctaTouHble MPU3HAKU CXOAMMOCTH 3HAKOMOCTOSIHHBIX PSAOB.

3HakonepeMeHHble psfbl. OOl JOCTaTOUHBIA NMPU3HAK CXOAMMOCTH. AOCONIOTHAs U
YCIIOBHAs! CXOAUMOCTb.

3Hakouepenyrouecs psaabl. [Ipusnak JleiiOHuIa u cnencTBue U3 HEro.
OyHKIMOHAIbHBIE U CTENEHHBbIE psiibl. CXOAUMOCTH CTEIIEHHOTO psifa. Teopema Abens.
Paguyc cxomumoctu creneHHoro psga. MHtepBan cxomnumocTtH. CBOMCTBA CTENEHHBIX
PSIOB.

Paner Teitnopa u Maxknopena.

[IpumeHeHue psiioB K MPUOIMKEHHBIM BBIUMCICHUSIM U pelIeHuIo JuddepeHInaIbHbIX
YpaBHEHUM.

18



TunosBkbIe SK3aMeHAIITHOHHDIE 321a4YH

2 cemecTp

HaiiTi yacTHBIC TPOU3BOIHBIC BTOPOTO MOPSAKA PYHKIIHH:

z= In(2x2 = y3).

Haiitu nonusit nuddepennman pynkuuu: Z = arctg (X2 y+xy? )

. HaiiTi yacTHBIE IPON3BOIHBIE HESIBHO 3aIaHHON (DYHKITUU:
y>—x’z+3=xy—sinz.

Haittu ypaBHeHHE KacaTenbHOM MIJIOCKOCTA U HOPMAJIA K TIOBEPXHOCTH
e’ +X+2y+2=4 Brouke My(2,10).

WccnenoBath GYHKIHIO HA SKCTpeMyM: Z=—X>—Yy° + Xy +9.
Haiitu HeonpeneIeHHbIN UHTETpal:

a) J.tg—zxdx 0) _[x-cosBxdx, B) J'cosz3xsin23xdx,
cos? X
x+1
r) | —adx,
)Ix2+x—2 )-[x X

Haiitu miomans gurypsl, orpannyennoi muausamu: Xy =4, X+y—-5=0.

xv/x

Haiitu nunHy ayru KpuBou: Y = T , 0<x<1.

BbI4ncanTh HECOOCTBEHHBIN MHTErPA MIIK J0Ka3aTh €ro pacXoJAUMOCTh:
) j dx 5 2 dx
a) | ———, —_—
1 X/x—1 e X/In® x
3 cemecTp

Haiitu o61ee (uactHoe) pemienne quddhepeHInaaTbHOr0 YpaBHEHUS

a) 2x+2xy% +42—x%y' =0, 5) y’—%zxz, y(1)=0,
B) 3x° eydx+(x3ey —1)dy=0, r) y+xy=(x+1)e*y? y(0)=1.

2X
o " r_
Haiitu obmiee pemenue nuddepeHnmanbHOro ypaBueHus Y  + 711 y'=2X.

1

V2

Haiiti 4acTHOE pelieHre TMHEHHOTO OTHOPOIHOTO AU(HEPEHIIMATLHOTO YPaBHEHHS:
y"-y"=0, y(0)=0, y'(0)=0, y"(0)=-1.

Haiitu 06mee permenne nuddepeHnuansHoro ypapaenus  Y” —y" = 6x° +3X..

Haiftu pemenne sanaun Komm: 4y°y" =y* -1, y(0)=+2, y'(0)=

Haiitu peUICHUC 3a1a9n KOI_HI/I, HCIOJIB3YA METOA  Bapuallud IIPOU3BOJIbHBIX IMTOCTOSAH-

HBIx: Y — 3y 42y = 1+eex . y(0)=0, y'(0)=o0.

HccnenoBaThb pAa HAa CXOOAUMOCTD:

a)nz_l“(n+5)!’ )Zn+1 In(n+1)

UccnenoBath psa Ha aOCOMIOTHYIO M YCIOBHYIO CXOIMMOCTD!

19



a)z 3n1’ 6)2 nlnl

9. HaI/ITI/I O6J'IaCTb CXOOUMOCTH CTCIICHHOI'O psaa:

N < X"
a)z (n+5) X 3 6)§2”.in2+1i'

20



Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT
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