ﬂ,OKyll‘IEHT noan 0/ 3N1eKTPOHHOIMIAETOBPHAYKH POCCHUU
NHdopmaum : ®denepanbHOE rocy1apcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE

(Dl/lo TaCKa anepbequ YUpEXKACHUE BBICLIETO 06pa30BaHI/Iﬂ
Tonxdiocts: PekTop «HensOurckuii rocynapctBeHHbiil yausepeure» (PI'bOY BO «Henl'Y»)

flata 1OﬂW&BB%&%@%%&QQM%MHH "BapuaiiionHoe ucyrciaeHue" 0 HalpaBJIeHUIO IOATOTOBKH (CIIEHAaIbHOCTH)

YHUKATIbHBI GO0 M YHAM S Ta b HAS MEpOpPMATHKA U HH(OPMALHOHHbIE TEXHOIOTHA" HATPABIEHHOCTH (IPO(IIIIO) crp. 1
04c19ed8bfb98f3MabéviatfiabOrité 48 afbapivMnIecktie ocHOBEI HHTEIEKTYATBHBIX chicTeM PTBOY BO «Uenl'Y»

PaGouas nporpamMma JTUCHMILIMHBI (MOXYJIs)™
BapI/IaI_[I/IOHHOG HCUYHCIICHHC

HamnpasieHnue moaroToBku (CrenuanbHOCTD)

02.03.02 ®dyunamentanabHasg nHpopMaTrka 1 THOOPMALIMOHHBIE TEXHOJIOT U

HamnpasnenHocts (mpoduiib)

MaremMaTH4ecKue 1 AITOPUTMHUYCCKHNC OCHOBBI HHTCIJICKTYAJIbHBIX CUCTCM

[IpucBauBaemas kBanu@uKanus (CTEIEHb)

OakajaB

®opma 00ydeHus

O4Hasn

["on(s1) HaGopa 2023

*Pabouast mporpaMMa IUCIMUIUIMHGI (MOYJIS) aJanTHPOBaHa JIJisi MHKIIFO3UBHOTO 00yUYeHHUs NHBAIUIOB U
JIUIL C OTPAaHUYEHHBIMH BO3MOXKHOCTAMHU 37]0POBbS

YemssOounack 2023 1.

© ®I'bOY BO «Henl V»



MUHOBPHAVYKHM POCCHUHA
\)} ®denepanbHOE rocyapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
@ YUpEKICHHUE BBICIIETO 00pa3oBaHUs

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas mporpamma qucuuIunHbl "BapranuonHoe ncuncieHne" Mo HanpaBieHUIO IIOATOTOBKHY (CHENHaTIbHOCTH)
02.03.02 "dynnameHTanbHas HHGOPMATHKA U HHPOPMaMOHHBIE TEXHOJIOTHH' HAIIPaBIEHHOCTH (IIPOQHITIO) cTp. 2
MaremaTudeckue U anropuTMUUECKUe OCHOBBI UHTEIIEKTyalnbHbIX cucteM ®I'BOY BO «Uenl'Y»

Conepxanue

1. Henn ocBOEHMS TUCLMILIAHBI

2. Mecrto aucuuminssl B ctpykrype OITOIT

3. Komnerenuuu oby4aromerocs, GopMUpyeMbIe€ B pe3yJIbTaTe OCBOCHUS TUCHIUTUTHHbBI
(Mofynis)

4. O0beM TUCIUTUTHHBI (MOJTYJIS)

5. CtpyKTypa u coJiep:KaHue AUCHUIUIMHBI (MOIYJIs)

6. @OH/1 OLIECHOYHBIX CPEICTB

6.1. IlepeueHpb BUIOB OLIEHOYHBIX CPEACTB

6.2. TunoBble KOHTPOJBHBIE 33JaHUS U UHBIE MAaTEPUAIIbI U TEKYILEH aTTECTalun
6.3. TuIoBbIe KOHTPOJIBHBIE BONPOCHI U 3aaHUS JUIsl IPOMEKYTOYHOM aTTECTAlNN

6.4. Kputepuu orieHUBaHUS

7. YueOHO-MeTOAUYECKOE U HUH(POPMAITMOHHOE 00ECTICUCHUE AUCITUTLITUHBI (MOTYJIs)
7.1. PekomeHyemast aureparypa

7.2. Ilepeuenb pecypcoB HH(DOPMaIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "MuTepHet"
7.3. IlepeueHb nHPOPMALTMOHHBIX TEXHOJIOTUI

8. MaTepuanbHO-TEXHUYECKOE 00ecTIeueHrne JUCIUIUTMHBI (MOTYIIS)

9. Meroaunueckue ykazanusi i1l OOy4arOIIUXCS 10 OCBOCHUIO AUCITUTUTMHBI (MOTYJIST)
10. CnenuaibHble YCIOBUS OCBOCHUS AUCHUILIIMHBI 00YyUaIOIIMMUCS C UHBAJIMAHOCTBIO U
OrpaHUYECHHBIMHA BO3MOKHOCTSIMHU 3/10POBbS

© ®I'BOY BO «Henl'V»




MUHOBPHAVYKHM POCCHUHA
\)} ®denepanbHOE rocyapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
@ YUpEKICHHUE BBICIIETO 00pa3oBaHUs

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas nporpamma mucuuIuinHbI "BaprHannoHHOE HCUYHCIIEHHE" 110 HAPaBICHUIO IIOATOTOBKH (CHELHaTIbHOCTH)
02.03.02 "dynnameHTansHas HHGOpMATHKA 1 HHHOPMAIIMOHHbIE TEXHOJIOTHH' HANPaBJICHHOCTH (TIPOQIIIIO) ctp. 3
Maremaruyeckue U anropuTMUUECKUE OCHOBBI UHTEIIEKTYanbHbIX cucteM PI'BOY BO «Henl'V»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

COCTOMUT B HpI/IO6peTeHI/II/I CTYACHTAMH TCOPETUICCKUX 3HaHUHU U MPaKTUYCCKUX yMeHHfI 1 HaBBIKOB I10 6eCKOHe‘IHOMepHOI71
OINITUMU3AIUH, UCIIOJIB30BAHNHN UX JJIA PCIICHUA IMPUKIIAIHBIX 3a1a4.

Pe3yJILTaTI>I O6y‘leHI/IH 110 TUCHUILUIMHE HAIIPaBJICHBI HA JOCTHXXCHUE MHINKATOPOB COOTBETCTBYIOIIUX KOMITETCHITHIA:

OIIK-1.1. O6nanaer 6a30BBIMH 3HAHHSMH, TOJTYYCHHBIMHU B 00J1aCTH MAaTEeMaTHYECKHUX M (MJIH) ECTECTBEHHBIX HAyK

OIIK-1.2. JIeMOHCTpHUpPYET YMEHUs PeIlaTh TUIIOBBIE 3aJaull, (OPMYIUPYEMBIE B PaAMKaX MaTeMAaTHUECKUX U (UIM) €CTECTBEHHBIX
HayK

OIIK-1.3. VimMeeT HaBBIKK HCIIOJIH30BAHUS OCHOBHBIX OHSATHI, TEOPEM, 3aKOHOB MaTEMATHKH U (MJIM) €CTECTBEHHBIX HAYK JIJIS
pelienus 3a1a4 IpohecCUOHATbHON JIeSITeIbHOCTU

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OIIOIT: b1.0.18

2.1 TpeGoBaHuUsl K NpeIBAPUTEIBLHOM NOAT0TOBKE 00y4al0LIerocs:

Anrebpa

JuddepeHnunanbHbie 1 Pa3HOCTHBIC YPaBHEHHS

MeTo1p1 ONITHMHU3ALNAN M HCCIIEIOBAHIE OTIepaIiil

MareMaTH4eCcKHii aHaau3

2.2 I[I/ICII]/IIIJ'H(IHLI N MPAKTUKH, JJISI KOTOPBIX OCBOCHHE JAHHOM TUCHMIITHHBI (MO)IyJ'Iﬂ) HeOﬁXOIII/lMO KaK npeamecTtByruiee:

IloaroToBka k craue u cada rocyJapCTBEHHOT'O 5K3aMEHa

3. KOMIIETEHLIY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS IUCLUILINHBI
(MOZYJIST)

OIIK-1: Cnoco0eH npuMeHsITH QyHAaMeHTATbHbIE 3HAHUS, IOJyYeHHbIE B 00JIACTH MaTeMATHYeCKUX U (MJIH) eCTeCTBEHHBIX
HaYK, H MCI0JIb30BATh HX B MPO(ecCHOHATbHOI 1esITeJIbHOCTH

3HaTh:

HJ'I}I JAOCTHXKCHUA OIIK 1.1: 3HaTh OIpeACICHUA, TCOPEMBI, ITOAXOJAbI K PCIICHUIO 3aJa4 BaApUALITMOHHOI'O NUCHYUCIICHUA

YMeTh:

ﬂﬂ}l JAOCTHXKCHUA OIIK 1.2: YMETH NIPUMEHATH METOABI BAPUAITUOHHOTO UCYUCIICHU IPHU PCIICHUH KOHKPETHBIX 3aJ1a4,
paccMaTpuBacMbIX B paMKaxX AUCHUIIMHBI

Baanern:

Jst moctroxennst OIIK 1.3.: B1ageTs HaBbIKaMU MPAKTUYECKOTO MCTIONb30BAHNS OCHOBHBIX MOHSATHI U METOIOB BAPUAIMOHHOTO
HCUKCIIEHUS

B pe3yabTaTe 0CBOCHMS AMCHUIIJIMHBI 00yYaOLIMiics J0/KeH

3.1{3naTnb:

3.1.1|npuMepsl 3a1a4 BApUALIMOHHOI'O UCUUCIIECHHS, HEOOXOAUMBIE YCIOBHs CIIA00r0 IKCTPEMYMa, OCHOBHYIO JIEMMY
BapUaIMOHHOTO0 UCUUCIIEHHs], ypaBHEHHE Diiepa, paBuiio MHOXUTenel Jlarpanxka

3.2|YmeTh:

3.2.1|pemaTh NpOCTEUIIYIO 3a7]a4y BapUalMOHHOTO UCYHCIIEHUS, 3a1a4y bonblia, BapualinoHHyI0 3a1a4y ¢ MOJABHXKHOM
rpaHMLeH, 3aJa4 CO CTapIIMMHU NPOU3BOIHBIMU, H30TIEPUMETPUYECKHUE 3a/1auH, 3a1ady Jlarpamxka

3.3|Baanern:

3.3.1|IpaKTHYECKOTo UCIIOIb30BAHUS MaTEMAaTHUECKOTO HHCTPYMEHTAPHs, 0a30BBIX IIOHATHH 1 METOJOB BapHALIOHHOTO
WCUYHUCIICHUS

© ®I'bOY BO «YHenl V»
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MUMHOBPHAVYKHN POCCUI

DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTebHOE
Y4pEXACHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapctBeHsslii ynusepcurer» (PI'bOY BO

«Henl'Y»)

Pabouas mporpamma nucuumnHsl "BapranuoHHoe ncdncieHne" Mo HanpapieHUIo TOATOTOBKY (CHELHATBbHOCTH)

02.03.02 "dynnameHTanbHas HHGOpMATHKA U HHHOPMAIIMOHHbBIE TEXHOJIOTHH' HAIPaBIEHHOCTH (TIPOQHITIO) cTp. 4
MaremaTudeckue U anropuTMUUECKUe OCHOBBI UHTEIEKTyanbHbIX cucteM ®I'BOY BO «Uenl'Y»
4. OFBEM JUCIIMIIVIMHBI (MOYJISA)
O6Lwwas TpyaoemMKoCTb 33ET
Yacos o yueOHOMY Iutany : 108 Buner kouTponst B cemecTpax:
B TOM YHUCIIE :
ayIUTOpHBIC 3aHATUS . 66 3a4eTsl 7
camocTosTeNnbHas padora : 35,3
KOHTaKTHas pabora: 72,7
UKP: 6,7
5. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI (MOAYJIS)
Kon HaumenoBanue pa3jiejioB U TeM /BU/I 3aHATUSA/ Cemectp | Yacos JlutepaTtypa
| 3aHATHSA [ Kvpc
Pazgen 1. OcHOBHbIE NOHATHS BAPUALIMOHHOTO HCYHCICHHUS
1.1 IIpumepsl 3a1a4 BapHalioHHOTO Hcunciienus. OnpeneneHne GyHKIHOHAA. 7 2 JI1.1J11.2 J11.3J12.1
CuibHBIN U c1a0bli SKcTpeMyMBbl (yHKIMOHaNa. OrpeaeneHue Bapuaniu J12.2
¢ynkmonana. Heobxomumoe yciioBue skcTpeMyMa (yHKIHoHana. /Jlex/ 3132
1.2 OCHOBHBIE TIOHSTHUS BapUAITMOHHOTO rcuucieHus. [loHsTie HOpMEI. 7 4 JIT.1 JI1.2 JI1.3J12.1
Haxoxnenue Bapuanuu ¢pyskiuonana /Ip/ J12.2
21092
1.3 Pemenne nuddepennuanbueix ypaBHeHui B cucteme MAXIMA /JIa6/ 7 4 JI1.1 J11.2 J11.3J12.1
J12.2
2192
1.4 OCHOBHBIC TTOHATHS BapHallMOHHOT0 ucuuciaexus /Cp/ 7 4 JI1.1 J11.2 J11.3712.1
J12.2
2192
Pazpgen 2. [Ipocreiimas 3a1a4a BApHAMOHHOT0 HCYHCJICHHSA
2.1 Heobxonumoe ycnoBue ¢1aboro sKcTpeMyma B IpocTeiiiiei 3agaue 7 2 JI1.1 J11.2 J11.3712.1
BapHaIMOHHOTO HcuuciieHuss. OCHOBHAs JeMMa BapHALMOHHOT'O HCYHCIICHNUS. J12.2
Ypasuenue Jiinepa. /Jlex/ 21032
2.2 3amauyn BApUAIIOHHOTO UCYHUCIICHHSI CO CTAPIIMMHU TPON3BOIHBIMIL. 7 2 JIT.1 JI1.2 JI1.3J12.1
Ypasuenue Diinepa-Ilyaccona. Heo6xoaumoe yciaoBue ciaboro skcrpeMyma J12.2
IUTSL CITydasi BEKTOPHOM HckoMol pyHkiun. Crucrema ypaBHeHui Diinepa. /JIex/ 21092
23 Ipocreiimias 3aga4a BapraoHHOTo Heuucnenws /I1p/ 7 4 JI1.1J11.2 J11.3J12.1
J12.2
21092
2.4 O0061menHus mpocTeiiieit 3a1aun BapuallHoHHOTo ncuucienus /I1p/ 7 6 JI1.1J11.2 J11.3J12.1
J12.2
21092
2.5 Pemenne nuddepeHumanbHbIX ypaBHeHui B cucteme MAXIMA /J1a6/ 7 2 JI1.1J11.2 J11.3J12.1
J12.2
21092
2.6 Heobxonumoe yciioBue caboro kcTpeMyma B MpocTeiiieii 3aiaue 7 4 JIT.1 JI1.2 JI1.3J12.1
BapUaIMOHHOTO ncuuciieHuss. OCHOBHAs JeMMa BapHallMOHHOT'O MCYHCIICHNUS. J12.2
Ypasuenue Ditnepa. /Cp/ 21922
2.7 3ama4yn BApUAIIOHHOTO NCYHUCIICHHSI CO CTAPIIMMHU PON3BOIHBIMIL. 7 4 JIT.1 JI1.2 JI1.3J12.1
Ypasuenue Diinepa-Ilyaccona. Heo6xoaumoe yciaoBue ciaboro skcrpeMyma J12.2
JUIS ClTy4asi BEKTOpHOW rckoMoi QyHkiuu. Cucrema ypaBHenuid Ditnepa. /Cp/ 2192
Paznen 3. 3agaua BapuanMoHHOI0 MCYUCIEHUS € MOJABUKHOM rpaHuneii

© ®I'bOY BO «Henl'V»




MHWHOBPHAYKHN POCCHUI

\)} ®denepanbHOE rocyJapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
Y4pEXACHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapctBeHHbii yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas mporpamma nucuumnHsl "BapranuoHHoe ncdncieHne" Mo HanpapieHUIo TOATOTOBKY (CHELHATBbHOCTH)
02.03.02 "dynnameHTanbHas HHGOPMATHKA U HHPOPMaIMOHHbIE TEXHOJIOTHH' HAIIPaBIEHHOCTH (IIPOQHITIO)
MaremaTudeckue U anropuTMUUECKUe OCHOBBI HHTeIeKTyanbHbIX cucteM PI'BOY BO «Uenl'V»

cTp. 5

3.1 3anaua bonbua. YcnoBus TpancsepcaibHOCTH. /Jlex/ 7 JIT.1J11.2 J11.3J12.1
J2.2
21032
3.2 3amauu BapHAlMOHHOTO UCYMCIICHHUS C TIOJBMKHOMU rpanutiei /TIp/ 7 JIT.1 JI1.2 JI1.3J12.1
2.2
D192
33 Konrponbnas padora Nel /TIp/ 7 JI1.1J11.2 J11.3J12.1
2.2
D192
3.4 HaxosxaeHune skcTpeMali B 3aja4e co CBOOOIHOW TpaHUIIEH B CHCTEME 7 JIT.1J11.2 J11.3J12.1
MAXIMA /J1a6/ J2.2
2132
3.5 Haxoxnenue skcrpemanu B 3agaue boipua B cucreme MAXIMA /J1a6/ 7 JIT.1J11.2 J11.3J12.1
J2.2
2132
3.6 3anauu BapHallMOHHOTO HCYKUCIICHHUS C TTOJBM>KHOU Tpanuneii /Cp/ 7 JIT.1J11.2 J11.3J12.1
J2.2
2132
Pa3nen 4. IIpaBuiio MHoxuTeJeli JIarpaH:ka B IVIaJKHX KOHEYHOMEPHBIX
3a/1a4ax Ha YCJIOBHBIH IKCTPeMyM
4.1 IIpaBuno mHoxuTenek Jlarpanka B IJ1aIKOi KOHEYHOMEPHOI 3aaue Ha 7 JI1.1J11.2 J11.3J12.1
YCIIOBHBIN 3KcTpeMyM. /JIek/ 2.2
01092
4.2 ITpaBuno muoxwureneit Jlarpamka /Cp/ 7 JI1.1J11.2 J11.3J12.1
J2.2
D192
Paznen 5. U3onepumerpuyeckas 3anaqa. 3agaya Jlarpanka
5.1 IIpaBuno MuHOXxuTeneH Jlarpamka B rmagkux O6CKOHEYHOMEPHBIX 3a7a4ax Ha 7 JI1.1J11.2 J11.3J12.1
YCIIOBHBIN 3KCTpeMyM. /JIek/ 2.2
01092
5.2 3anava Jlarpamxka. [loctaHoBKa 3amayn. YpaBisieMblid, JOITyCTUMBIA U 7 JIT.1 JI1.2 JI1.3J12.1
ONTHMAaJIbHBIN nporecchl. HeoOxonuMble yCoBus ¢1adboro JIOKaabHOTO J2.2
MUHUMYMa B 3ajaue Jlarpanxa. /JIex/ 21932
53 TIpaBusio muoxuteneit Jlarpamxka /TIp/ 7 JIL.1J11.2 J11.3J12.1
2.2
0192
5.4 M3onepumerpudeckas 3anaua /IIp/ 7 JIT.1J11.2 J11.3J12.1
2.2
D192
5.5 3anaua Jlarpanxa /TIp/ 7 JI1.1J11.2 J11.3J12.1
2.2
D192
5.6 TTouck peuieHus: u3onepuMerpudeckoi 3anauu B cucreme MAXIMA /J1a6/ 7 JIT.1J11.2 J11.3J12.1
2.2
D192
5.7 Hzonepumerprueckas 3agaqa /Cp/ 7 JIT.1J11.2 J11.3J12.1
J2.2
0192
5.8 3anaua Jlarpanxa /Cp/ 7 JIT.1J11.2 J11.3J12.1
J2.2
0192
Pa3znen 6. 3a5a4a onTUMAJILHOIO YIPABJICHHUSI
6.1 IloctanoBKa 331241 ONITUMAJIBHOTO yrpasiieHus. IIpumepsl 3ana4 7 JI1.1J11.2 J11.3J12.1

OINTUMAJILHOTO yrpaBienus. OnpeaeneHne JIOKAIbHO ONTUMAIBHOIO MpoIecca
B CUIIBHOM cMbiciie. @opmynuposka npunnuna Makcumyma JI.C.ITIoHTpsiruaa.
/J1ex/

J2.2
0192

© ®I'bOY BO «Henl V»




MUHOBPHAVYKHM POCCUUA
\,} denepanbHOE rocyIapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
@ YUpEKICHHUE BBICIIETO 00pa3oBaHUs

«HensOunckuit rocynapcrsenHbiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas mporpamma qucuuIunHbI "BapranuoHHoe ucuncieHne" Mo HapaBieHUIO TOATOTOBKHY (CIeNHaTIbHOCTH)
02.03.02 "dynnameHTanbHas HHGOPMATHKA U HHPOPMaIMOHHbIE TEXHOJIOTHH' HAIIPaBIEHHOCTH (IIPOQHITIO) cTp. 6
MaremaTudeckue U anropuTMUUECKUe OCHOBBI UHTEIEKTyanbHbIX cucteM ®I'BOY BO «Uenl'Y»

6.2 3amaua onTUMalbHOTO ynpasienus /I1p/ 7 4 JI1.1J11.2 J11.3J12.1
J12.2
21092
6.3 Konrposbhas padota N2 /TIp/ 7 2 JI1.1 J11.2 J11.3712.1
J12.2
3132
6.4 3anaua onTUMaNLHOTO ynpasienus /Cp/ 7 4 JI1.1 J11.2 J11.3712.1
J12.2
3132
Pa3nen 7. UncneHnnbie MeTOABI IS pellleHUsI 32124 BAPUALMOHHOI0
HCYHCJIEHHSA
7.1 Meron HadaNbHBIX TAPAMETPOB LIS PEIISHUS 3a/1a4 BApUAITMOHHOTO 7 4 JIT.1 JI1.2 JI1.3J12.1
ucuucnenus B cucreme MAXIMA /JTa6/ J12.2
31932
7.2 YuceHHbIe METOIBI JUTS PELICHHUS 3a/1a4 BapUallMOHHOTO ucuucieHus /Cp/ 7 3,3 | JI1.1JI1.2 JI1.3J12.1
J12.2
3132
Pa3nen 8. Unas konTakTHasi padoTa
8.1 MupuBuayansHble KOHCYNbTalMK, Tekymmit kontpoias /KP/ 7 6,7 | JI1.1JI1.2 JI1.3J12.1
J12.2
3132

6. POHJ1 OHEHOYHBIX CPEACTB

6.1. IlepeueHb BUAOB OLEHOYHBIX CPEACTB

KontposbHble paboThI
JlaGoparopubie paboOTHI

Bomnpocs! 17151 OATOTOBKY K 3a4eTy
Tect

6.2. TunoBbie KOHTPOJIbHbIE 32JaHNS M MHbIE MaTepHAJIbI VISl TEKYLIel aTTecTaluu

O06pazer] KOHTPOJIBHOW pabOTHI IPHBE/ICH B IIPHIOKEHHN

O6pazer 1a00paTOpHOI PabOTHI MPUBECH B IPUIIOKECHUH

6.3. Tunoswnie KOHTPOJbHBIC BOIIPOCHI U 3aIaHUA JIAA l'lpOMe)KyTO'—lHOﬁ arreCcranumu

BOHpOCLI JJIA TIOATOTOBKHU K 3a4€Ty

1. I[Ipumepsl 3a1a4 BapHallMOHHOTO UCYUCIIEHUSI.

2. Omnpenenenre Gpynkunonana. CHIBHBIN U cIa0bIid SKCTpeMyMbI QyHKIIOHAA.

3. Onpenenenue Bapuanuu GyHkimoHana. Heooxomumoe ycnoBue s3kcTpeMyMa (hyHKIIMOHAA.

4. Ipocreiimas 3aga4a BapHallMoOHHOTO McurciaeHus. Heobxonumoe ycnoBue ciiaboro skcTpeMyMma B pocTeiineii 3ajaue
BapHaIMOHHOTro ucunciaeHus OCHOBHas JieMMa BapHallMOHHOTO UCYUCIIEHUS. Y paBHeHHE Difepa.

5. luTerpupoBanue ypaBHeHus Diinepa.

6. 3agaun Bapual[IOHHOTO UCUMCIIEHUS CO CTapIIMMU TPOU3BOJHBIMU. Y paBHeHue Dilnepa-Ilyaccona.

7. HeoOxoauMoe ycioBHe ci1adoro 3KcTpeMyMa JUIs ciiydasi BEKTOpHOU uckoMoi GyHKiu. Cucrema ypaBHeHU# Diinepa.
8. 3agaun BapHaIlIOHHOTO UCYUCIIEHUS C TIOABHKHOM IrpaHuIei. Y CIIOBHS TPaHCBEPCAIBHOCTH.

9. 3agaua bosbna. YcnoBus TpaHCBEpCAIBHOCTH.

10. IIpaBusno MHOxuTene Jlarpanska B ri1aIkoil KOHEUHOMEPHOMW 33/1a4€ Ha YCIOBHBIA SKCTPEMYM.

11. TIpaBuso MHOXUTeNe# Jlarpanika B rlIaIKUX OECKOHEUHOMEPHBIX 33/]auaX Ha YCIOBHBIA 3KCTPEMYM.

12. N3onepumerpuyeckas 3anava. IloctanoBka 3agaun. Heo6xomumble ycinoBus ciaboro JIOKaJIbHOIO MUHUMYMa.

13. TTocraHoBka 3aaun Jlarparka. YrpaBisieMbli, JONYCTUMBIH U ONTUMANILHBIN Mpoliecchl. HeoOXoauMbIe ycioBus ¢i1aboro
JIOKaJIbHOTO MUHUMYMa B 3aj1aue Jlarpamka.

14. IlocTtaHoBKa 3a/1a4¥ ONTHUMAaIBHOTO yrpaBieHus. [Ipumeps! 3a1ad onTuMansHOro ynpasieHus. OnpeeneHre J0KaaIbHO
ONTUMAJILHOTO Ipoliecca B CUIIbHOM cMbiciie. Popmynuposka npuniuna Mmakcumyma JI.C TlonTpsiruna.

OO6pa3sell TeCTOBBIX 3a1aHU IPUBEICH B MPUIOKCHUN
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6.4. Kputepuu oueHuBaHus

B TeueHne yueGHOro cemecTpa CTYJCHTHI 3a KaXKblil BUJ] paboThI mosydaroT Oamisl. Kpome 3Toro, Ha 3aueTe MakCUMaJIbHO MOXKHO
noTy4yuTh 15 6amios. ToroBast oneHKa CKIaIBIBACTCSI U3 CyMMBI 0aJUIOB, ITOMYYEeHHBIX 32 pa0OTy B CEMECTpE U 3a OTBET Ha 3a4eTe.
3arem nosrydeHHasi cyMMa 0aJlIoB MEPEBOJUTCS B OLICHKY. [IpH 3TOM J101ycKaeTcst oJy4eHne CTyIeHTOM aBTOMaTHYECKOI OLIeHKH
TOJIBKO TI0 Pe3ybTaTaM padoTHI B CEMeCTpe.

HaOpanHbie 0anib OreHka
Menee 61 HE3auTCHO
61 —100 3a4TCHO

HauuncnseMblie 0aiipl 3a BRIMOJIHECHUE TUTAHOBBIX 3aJaHUI

[Mocemmenue 3ansTui - 13 6annos

BeinonHeHne paboT 1ab0paTopHOro MpakTHKyMa:
Jlabopatophas pabora Ne 1 - 5 Gamios
JlabopaTopHas padota Ne 2- 5 6aioB
JlabopatopHas pabora Ne 3- 5 6aioB
JlabopaTopHas padota Ne 4- 5 6asioB
JlabopaTopHas pabora Ne 5- 5 6aioB
JlabopaTopHas padota Ne 6- 5 6aioB
BrinmosHeHHE 33JaHui Ha TIPAKTUYECKHUX 3aHITHSIX - 20 6aioB
Kontponbnas padora Nel - 15 Gamios
KonrposbHas pabota Ne2 - 12 GamoB
CBoeBpeMeHHOE BBITTOJIHEHUE 3a0annii - 10 6anoB

Kontponbnas padora Nol cofep:kuT nsaTh 3aaHni, KOHTpOsIbHAs pabota Ne2 comepsKUT YeThIpe 3aaHus. 3a KaKJ0€ U3 ITHX 3aJaHuI
MO’KHO 1osry4uth oT 0 10 3 6ayutoB. Eciu 3a1aH1e BBIIOIHEHO NPaBUIIbHO, TO OHO olieHuBaeTcs 3 6annamu. Ecnu 3aaHue BBIOIHEHO
¢ omuOKaMu, TO OaIbl CHUXKAIOTCS B 3aBUCHUMOCTH OT KOJIMUECTBA JOMYLIEHHBIX omuoOok. Ecnu nomymena oaxa omubka, To 31aHAE
oreHHBaeTcs 2 OalTaMu, AOMYyIIeHBI 1Be ook — 1 6amn. Ecim nomyrieHo 6osee qBYX OMIMOOK B 33/IaHUU HWIIM CTYIEHT He
BBINOJIHUIT KaKoe-JIM00 3a/laHue, TO 3a Hero oH noiy4aer 0 0ayios.

BerinonHeHue 3a1aHuii Ha 3aHATHAX oneHnBaeTcs ot 0 10 3 OamnoB. Eciu 3aaHme BBINOIHEHO MPaBUIBHO, TO OHO OLICHUBAETCS 3
Oamnmamu. Ecim momyniena ogHa onmoOKa, TO 31aHUE OLleHHBaeTCst 2 OalutaMu, JOMYIISHBI 1Be OMMOKN — 1 6ayut. B ocTanbHBIX ciydasx
CTyzeHT nosy4aet 0 6anos.

KauecTBo BBINOITHEHHOH 1a00paTOpHON pabOoTHI OlleHUBaeTCs B Oamiax. [ mosrydeHust MaKCUMAaIbHOTO KOJIMUecTBa 0auioB
HEO0OXOIUMO BBINIOJIHUTD BCE 3alaHUsl JaOOpaTOpPHOU paboThl 6e3 OIMOOK B YyCTAHOBJIEHHbBIE CPOKU, OTBETUTH HA BOIIPOCHI
IIperoaBaTelist BO BpeMs 3aIuThl padoTsl. [Ipu 3amunTe 0TYETOB KaXkKAOMY CTYIECHTY IIpeAaraeTcs OTBETUTh HAa HECKOJIBKO BOIIPOCOB
0 TeMe J1a00paTOpHOH PaGOThl, MO3BOJIAIOIIUX OLIEHUTh CTENIEHb CAMOCTOSITEIbHOCTU BBIIOTHEHHON paboThl. YacTuuHOE
BBINIOJIHEHNE 3aJJaHUM, TOMYIIEHHbIE OIINOKY NTPY UX BHIOJIHEHUH WX NIPHU OTBETE Ha BONIPOCHI MIPEMOaBaTeNs! IPUBOIAT K
CHIDKEHHIO KOJIMYeCTBa OaJlIoB 3a JJabOpaTOpHYIo padoTy.

Ha 3auere CTYACHTHI BBINIOJIHAKOT TECT. HpOﬂOJ'I)KI/ITCJ'II)HOCTI) 3ageTa — 60 MUHYT. CTy,HeHT BBITIOJTHSACT 15 TECTOBBIX 3aganuil. Ecou
3a/1aHye BRIMOIHEHO IDABMUIRHO, TO OHO OIICHUBACTCA 1 OammoM

7. YHEBHO-METO/JMYECKOE 1 HTH®OPMAIIMOHHOE OBECHEYEHUE TUCHUIIJIMHBI (MOLY JIA)

7.1. PexoMenayeMas autepatypa

7.1.1. OcHoBHast TUTEpPaTypa

ABTODBI, COCTaBUTEIHN 3ariaBue WznarensctBo, Ton| Pecypc
JI1.1 |Hukutuna C. A, OCHOBBI BapHallMOHHOTO UCUUCIICHUS U ONTUMAJIBHOIO ypaBiaeHus: [UenaOuHCK : OBC
YxobotoB B. 1. yueOHOe nocobue WznarenbcTBO

(http://library.csu.ru/rbooks2/view2? code=local/007730/nikitinasa) |YensOuHckoro
roCy/lapCTBEHHOT O
YHHBEPCHUTETA,
2016
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ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.2 |bpenepman M. X., BapuanuoHHoe ucuucieHye: yueOHoe nocobue Kaszans : 9bC
XKuxapes B. A. (https://biblioclub.ru/index.php?page=book&id=500496) Kazanckuit
HaAIlMOHAJIEHEIN
HCCIIEeI0BATENIBCK
ui
TEXHOJIOIHYEeCKUI
YHHUBEPCUTET
(KHUTY), 2017
JI1.3 |AGnpaxmanoB B.T'., |DnemMeHTHI BapuallMOHHOTO UCYUCIICHHUS U ONTHMAIBHOTO Cankr- [TerepOypr 9BC
Pabuyk A. B. ynpasneHus. Teopusi, 3a1a4u, THANBUAYAIHBIE 33 1aHUS : Jlans, 2022

(https://e.lanbook.com/book/211535)

7.1.2. lono/IHUTeIbHAS JIUTEPaTypa

ABTODBI, COCTaBUTENIN 3arnaBue WznarensctBoO, ron| Pecypc

JI2.1 |Hnad JI. 5. Bapuammonnoe ncurcieHne 1 MHTeTpajJbHbIe ypaBHEHUS: Mocksa : 6.1., 1966 3BC

IIpaKTUIeCKoe nocodue
(https://biblioclub.ru/index.php?page=book&id=222234)

JI2.2 |T'rontep H. M. Kypc BaprnalmoHHOTO HCUUCIEHUS Cankrt- [TerepOypr 9BC
(https://e.lanbook.com/book/210236) : Jlansn, 2022

7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTd ""UHTepHeT"

91 |KubepJlenunka - Hay4yHas 3JeKTpoHHas OubnuoTeka (xkypHaisl) http://cyberleninka.ru

32 |EmuHoe oKHO AocTymna kK HHGOPMAIMOHHBIM pecypcam [DnekTpoHHsIi pecypc] : caidt / ®TAY THUU UTT «Uudopmukay. —
Mocksa, 2005 — . — URL: http://window.edu.ru/

7.3 Ilepeuyenb nHGPpOPMANMOHHBIX TEXHOJIOTHA

7.3.1 [IporpammHoOe oGecnieueHue

MS Office365

Maxima

LMS Moodle

7.3.2 TIpodeccuonasibubie 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. Hayunas snexkrponnas 6ubimorexka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : HayuHas 3JeKTpOHHAs
6ubnmmnoteka : caifT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum noctyna: uis 3aperucTpup. nojib3oBareneid. — Tekcr :
3JIEKTPOHHBIN.

2. PedeparuBHas 6a3a no matemaruke MathSciNet (https://mathscinet.ams.org/mathscinet/) Mathematical Reviews (MR) :
pedepaTuBHas 0a3za nanHbIX / American Mathematical Society. — URL: http://www.ams.org/mathscinet/. — fI3. pyc., anri. — Pexxum
JocTyna: Uit 3apeructpup. noas3zoBateneii Yenl'Y. — Tekcr : aneKTpOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUIIJIMHBI (MOY JIST)

I[J'Iﬂ p€am3anuy JUCHUIIIIMHBI UCTTIOJIB3YIOTCA y‘I€6HI>IC AYOAUTOPUHN IJIA IIPOBCACHUA 3aHIATUN JICKITUOHHOT'O THUIIa, NPAKTHYCCKUX
3aHﬂTHﬁ, TPYIIOBBIX 1 HHANBUAYAJIbHBIX KOHCyHbTaHHﬁ, TCKYIICTO KOHTPOJIA U l'[pOMC)KyTO‘{HOﬁ aTTeCTallu, KOMIIBIOTEPHBIC
KJIACChI AJId MPOBEACHUA na60paT0pHHx pa60T, a TaK)KEC IMOMEIICHUA AT CaMOCTOSITEILHON pa6OTI>I.

Y4eOHbIe ayJUTOPUH YKOMIUIEKTOBAHBI CIICLIMAIM3UPOBAHHOM MeOelbio (T0Ipa3yMeBaeTCs HAIMYHEe CTaHAAPTHBRIX pabouux
(MOCaIOYHBIX) MECT) M TEXHUUECKUMH CPEICTBaMK 00yUeHHs (IEPEHOCHOE 1 / WK CTalMOHAPHOE MYJIbTUMEINIHOE 000pyIOBaHHE:
9KpaH, HOYTOYK, TPOEKTOP).

Jlnist mpoBeeHust 3aHATHH JIEKIMOHHOTO TUIIA NIPEJIaraloTcsi Habopb! JEMOHCTPALOHHOTO 000PYAOBAHUS U yUeOHO- HATTISIHBIX
noco6uil (MyJIbTUMEIUHHBIE IPE3EHTALUU [0 OTAENILHBIM TEMaM, PUCYHKH, TAOIHULbI, CXEMBI U T.[).

[TomereHust 1uisi CAaMOCTOSITENBHOM PabOThl 00YYAIOIIMXCS OCHAIICHBI KOMITBIOTEPHON TEXHUKOM C TOAKIIOYEHUEM K CETH
"NurtepHet" 1 0b6ecredeHUEM JOCTYIA B JIEKTPOHHYIO HH()OPMALOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA

9. METOAUYECKHUE YKA3ZAHUWSA 1)1 OBYYAIOIIUXCA 110 OCBOEHUIO JUCHUTIIMHBI (MOY JIS)

Y4eOHBIM IIIAaHOM NIPEIYCMOTPEHa CaMOCTOsITeNbHasl paboTa cTyeHTOB. CaMOCTOsSTeNbHAS Pad0Ta IPOBOANUTCS C LIENBI0 YIITyOneHus
3HaHHU 10 AUCLUITIMHE U NPEAYyCMaTPHUBAET:
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* IPOPabOTKy TEOPETHUECKOT0 MaTepralla 1o y4eOHUKaM MM KOHCIIEKTY JIGKIUH ¢ 00s3aTeIbHBIM pa300poM NpUBEIEHHBIX
IPUMEPOB;

* IOJITOTOBKY K MPAKTUYECKUM 3aHATHUSM;

* IOATOTOBKY K JIAOOPAaTOPHBIM 3aHATHSM;

* IOJITOTOBKY K KOHTPOJIbHBIM paboTam;

* IOJITOTOBKY K claye 3ayera.

[Tpn mmaHUpOBaHMUH BPEMEHH Ha CAaMOCTOATENbHYIO paboTy CTyJeHTaM He00XOJUMOT0 IPEAYCMOTPETh PEryIsIpHOe TOBTOPEHHE
MpoiiIeHHOTO MaTepHaia. TeopeTHuecKHidi MaTeprall, 3aKOHCIIEKTHPOBAaHHbIIN Ha JIEKIUIX, HE0O0OX0UMO JIOTIONHATH CBEACHUSIMH U3
JIUTEPaTyPHBIX HCTOYHHUKOB, IIPECTABICHHBIX B pabodeii mporpamme.

CryneHT 00513aH B OJTHOM 00BEME UCIIONB30BATh BPEMSI CAMOCTOSITEIbHON paboThl, TPEeyCMOTPEHHOE HACTOsIIeH paboueit
MIPOTPaMMOH, JUISl H3YYESHHUS] COOTBETCTBYIOLINX Pa3AesiOB TUCIUILIHHEI, U CBOEBPEMEHHO 00paIiaThes K MPETOIaBaTellIo B CITydae
BO3HHKHOBEHHS 3aTPyTHEHUH MPH BHINOJHEHUH CAMOCTOSTEILHON paboThI.

B ciydae mpuMeHeHuUs U H3YYSHUH AUCIHUIUTMHEL YJIEKTPOHHOTO 00YUEeHUs, IUCTAHIIHOHHBIX 00pa30BaTebHBIX TEXHOJIOTHI
oO1eHne 00yJaroIuXCsl U MIPENoaBaTeNs OCYIIECTBIAETCS B PEXUME PEaIbHOTO UM OTJIOKECHHOTO BPEMEHU, IIPU 3TOM
HCTIONB3YIOTCSL BO3MOXKHOCTH CHCTEMBI TUCTAaHIIMOHHOTO 00y4deHust Moodle u amexTpoHHast moyra.

Bonbliryto yacTh BpeMeHU 00yJalouecs CaMOCTOSTENbHO paboTaloT ¢ yueOHO-MeToJuYeCKUMU MaTepranaMy. CTyJeHTbl UMEIOT
BO3MOKHOCTh KOHCYJIBTUPOBATHCS C IPETIoJaBaTelieM 110 BCEM BOIPOCaM, BOHHKAIOIIUM B XOJI€ CAMOCTOSTEIBEHOM PadoThI,
IIOCPEJICTBOM 3JIEKTPOHHOM ITOYTHI, COOOIIEHUI CUCTEMBI JUCTaHIIMOHHOTO 00y4yeHus Moodle.

JocTtyn o0y4arorierocs K yaeOHbIM pecypcaM B peXKUMeE OTIIOKEHHOTO BPEMEHH, CAMOCTOSITEIIbHOM Pa0OThI OCYIIECTBIISCTCS Yepes
ceTb VIHTEpHET B y10OHOM JIJIsl HErO MECTE, BpEMEHHU U TEMIIE.

[Tpu oGy4eHun JHIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBbsI IEKTPOHHOE 00y4deHHUe, IUCTAaHIMOHHBIE 00pa30BaTeIbHbIE
TEXHOJIOTHH TIPEIYCMaTPUBAIOT BO3MOXKHOCTD IpHeMa-niepeadl MHGOPMAIK B JOCTYITHBIX I HUX (hopMax.

Peanu3zanust JUCUUILTUHEI C IPUMEHEHUEM DJIEKTPOHHOTO 00y4YeHUs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOIOTHI (1anee — D0,
JOT) ocymectBnsercs Ha ocHOBaHUU «[lo0KeHUs 0 peann3anuy OCHOBHBIX U JIOTIOJIHUTEIBHBIX 00pa30BaTENbHBIX IPOTPAMM C
MIPUMEHEHUEM DJIEKTPOHHOTO 00yUYEeHHUs 1 JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHI B (heepaibHOM rocy1apCTBEHHOM
OIO/DKETHOM 00pa30BaTEIbHOM YUPEKICHUH BBICIIET0 00pa3oBaHus «UeIOMHCKUI rocy1apCTBEHHBIH YHUBEpCUTETY, «[lomoskeHns
0 MOpsAKE 3a4eTa 00YYaIOIIUMCS 110 OCHOBHBIM MPO(ECCHOHANIBHBIM 00pa30BaTEIbHBIM MPOrPaMMaM BBICHIET0 00pa30BaHUs B
OI'BOY BO «Uenl'V» pe3yabTaToB OCBOCHHUS B OPraHU3AIHSIX, OCYIIECTBISIOMUX 00pa30BaTeIbHYIO IESITEILHOCTD, YUCOHBIX
MIPEMETOB, KypCOB, TUCIUIUINH (MOyJIeH), NPAKTHK, JOMOJHUTEILHBIX 00pa30BaTEIbHBIX MPOTPAMM IIOCPEACTBOM JICKTPOHHON
nHpOpMaIMoHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl'Vy». B uckimountenbHbIX ciaydasx (popc-Maxop H T.I1.) pH
peanu3zanuu o0pa3oBatesibHOU AesTenbHOCTH ¢ npuMeHerreM D0, JIOT MoryT npuMeHsATh KOMIIOHEHTBI, HE BXO/SIINE B IEPEYCHb
ANIEKTPOHHON MH(POPMAIIMOHHO- 00pa30BaTeIbHON CPEIbl.

10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMHUCH C HHBAJIMJHOCTBIO
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 3 10POBbSI

OcBoeHUE TUCHUILIMHBI HHBAJIHIAMH U JIUIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3[J0POBbSI OCYILECTBISIETCS C UCIIOIH30BAHUEM
CHELHATbHBIX TEXHUYECKUX CPEICTB U ToJI0 HHGOPMALMOHHBIX TEXHOIOTHH, IPeI0CTaBIIeMbIX PecypCHBIM y4eOHO-METOANIECKUM
LEHTPOM 110 00YYEHHIO HHBAIUIOB U JIUL C OTPAHUYECHHBIMHI BO3MOKHOCTSIMHE 310poBbs Yenl'Y mo 3anpocy oOydaronierocs.

1. MoOmiIbHBIE CTIeHANbHBIE TEXHUUECKHE CPEICTBA IS JIML C HApyIICHUSMH 3PEHHS: TOPTATHBHBIN KOMIBIOTEP C BBOJIOM/BBIBOJIOM
mpudTom bpaiing ¢ cunresaropom peun «ElBraile-W14J G2»; HoyTOyKH ¢ IpOrpaMMHOMN 3kpaHHOro foctyna NVDA; anekTpoHHbIe
YBEIMYHUTENH ISl yIAJICHHOTO POCMOTPA; BUICOYBEINYUTENHN IIOPTATHBHBIE; TU(IOIIIeep; HU(POBBIE AUKTO(MOHBI.

2. MoOunbHbIe CreHanbHble TEXHUYECKHE CPEACTBa A JIMI ¢ HApYLICHUSMHU CIIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO IOJS CO
BCTPOCHHOW COBMECTHMOCTEI0 ¢ FM-yctpoiictBamu; paanokiacchl «CoHer-PCM» ¢ mepenaTynkoM, 3ayIIHBIM HHIYKTOPOM U
MHIYKIHOHHON TeTiel; cucreMa MHGOPMAIMOHHAs AJsl ciadociplmamux nepeHocHas «Mctok» A2 co BCTPOSHHBIM ILICEPOM —
3BYKOBBIM HH(POPMATOPOM; JOKYMEHT-KaMepa; NporpaMMHUPyeMbIe CITyXOBBIE alnapaTbl MHINBUAYaJIbHOTO IT0JH30BAHHUS.

3. AccuctuBHble MH(OpPMAIMOHHBIE TEXHOJOTMH: MPOTPAMMHOE O0ECHeueHHe SKPaHHOI0 J0CTynma ¢ CHHTe30M peun NVDA;
MPOTPaMMBI SKPAHHOTO YBEIHMYCHUS; TPOTPAMMBI PEYEBOTO CHHTE3a Il KOMIIBIOTEPOB M HOYTOYKOB; MPOTPaMMBI PEYEBOrO CHHTE3a
JUTSt MOOHMJTBHBIX YCTPONCTB; KpaHHas KIAaBUATYypa; SKpaHHAs JIyIa.

ITpu HeoOxoauMocTH Uit OOYdalOIIUXCS C HAapyIIEHMSMH 3peHUs Ha pabouumx MecTaxX Il IPOBEJICHUS NPAKTUYECKUX WM
na0opaTOPHBIX 3aHITHUH YCTaHABIMBAaeTCs CIEIMaIbHOE MPOrpaMMHOE obecneueHue (mporpamma peueBoi Hauraiuu NVDA,
peUeBble CUHTE3aTOPbl, SKPAHHBIE JIYIIbL).

B yueOHble aymuTopuu oOecreurBaeTCs OCCIPENsATCTBEHHBIH JOCTYN Ui OOy4YarollMXCs WHBAIWAOB M OOYYaIOIIMXCS C
OrpaHU4YE€HHbIMU BO3MOXKHOCTSAMH 370pOBbsi. B kaxknoil ayautopu, rae o0y4aroTcss MHBaIUbI U JIULA C OlPAHUYEHHBIMU
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BO3MOXKHOCTSIMHU 37I0POBBsI, IIPETyCMATPHUBAETCS COOTBETCTBYIONIEE KOJIMYECTBO MECT ISl O0YHaIOMUXCs ¢ YYEeTOM HapYIICHHH HX
30POBBS.

J111s1 OCBOGHMS AUCIMILTUHBI HHBAJIMIAM U JIUI[AM C OTPAHUUCHHBIMH BO3MOXKHOCTSMHE 3I0POBBSI TIPEIOCTABIISACTCS JOCTYI K IEYATHBIM
WCTOYHHKAM, IMEIOLIUMCS B HayqHOH OubnroTeke Yenl 'V, ¢ MOMOIIBIO CIIEIHUANBHBIX TEXHHIECKUX CPEACTB; JOCTYH K SJIEKTPOHHBIM
HCTOYHHMKAM, TIPEACTAaBICHHBIM B (OpMe DSICKTPOHHOIO JOKyMEHTa B (oHAe Hay4yHoii OuOmuorekn Yenl'V wm
3IICKTPOHHO-OUOJIMOTEYHBIX CHCTEMaX, ¢ HMOMOIIBIO CINENUANBHBIX TEXHHYECKHX U IPOTPAMMHEIX CpPEICTB (pabodee MecTo JUIL
HE3psSYero MOJb30BaTeNsi ¢ MPOTPAMMHBIM OOECIICYCHHEM SKPaHHOTO JocTymna ¢ cuHTe3oM peud NVDA, pabGouee mecto ¢
KOMITBIOTEPHBIM POJUIEPOM U KiaBuatypoii Clevy ¢ 6OJIbIIMME KHOTIKAMH M C Pa3/esIONIeH KIaBUIIN HAKIAJAKOM).
Y4eOHO-MeTOIMUEeCKHe MaTepHaiIbl Ul OOYJaIONIMXCS U3 YHCJIa MHBAJIUIOB U JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI
MPEIOCTABISIIOTCS B JOpMax, alaliTHPOBAHHBIX K OTPAHUYCHHUSM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUK:

Jnist man ¢ HapyIIeHUsIMA 3peHHS:

- B IEYaTHOM (hOpMe YBETHICHHBIM IIPUPTOM,

- B popMe INEeKTPOHHOTO TOKYMEHTa,

- B popme ayauodaiina,

- B euaTHO# (hopme mipudTom Bpaitns.

Jlis nun ¢ HapyHnIeHUsAMH CiTyXa:

- B IIeYaTHO# (opme,

- B (hopMe IJIEKTPOHHOTO JIOKYMEHTA.

Jnist L ¢ HapyIIeHUsIMH OIIOPHO-/IBUTATENBEHOTO ammapaTa:

- B IIeYaTHo# (opme,

- B popMe INEeKTPOHHOTO TOKYMEHTa,

- B opme ayauodaiina.

JlaHHBIH IepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHT'€HTa 00YUJarOIIHXCsl.

JU71st MHBAJIMIOB ¥ JIUI C OTPAHIMYCHHBIMH BO3MOXKHOCTSIMH 3710POBbSI OCBOCHHE IHMCIUIINHBI MOXKET OBITH YACTHYHO MITH HOJHOCTBIO
OCYIIECTBIICHO C UCIIONb30BaHNEM AUCTAaHIMOHHBIX 00pa3oBaTenbHBIX TexHonorui (Moodle, Adobe Connect Pro u mp.).

B ocBoenuu JAUCHUIUIMHBI MHBAJIMAAMU W JIMIIAMH C OTPAaHUYCHHBIMHU BO3MOXKHOCTAMH 3J0POBbS UCIIOJB3YCTCSA WHAWBUAYaJIbHASA
pabora. Ilox wMHAMBUIYyanbHOH pabOTON mompa3zymeBaeTcss aBe (OPMBI B3aWMOJACHCTBHS C TpENoAaBaTeleM: WHIUBHIYAbHAS
yueOHasi paboTa (KOHCYNIbTAIMK), T.€. JONOJHUTEIBHOE pa3bsICHEHHE Y4eOHOro Marepualia u yriyOJIeHHOe M3ydeHHe Marepuala ¢
TeMH OOYYalOUIMMHCS, KOTOpHIE B O3TOM 3aWHTEPECOBAaHBl, W WHIWBHIyalbHas BOCIHUTATEeNbHAs paboTa. MHIUBHIyalbHBIE
KOHCYJIbTallUU HAalIPaBJICHBI HA UHAWBUAYaJIU3alUIO O6y‘{€Hl/lﬂ 1 YCTAHOBJICHUIO BOCTIUTATCIIbHOI'O KOHTAKTa MEXKAY MPEIrogaBaTciIeM
1 00yJaromuMcs HHBAUTUIOM HITH O0YYAIOIIMMCS ¢ OTPaHMYSHHBIMH BO3MOXKHOCTSIMHU 3I0POBBSL.

IMTpu npoBeaeHNU MPOLETYPhI OLEHUBAHUS PE3YNbTAaTOB 00YUESHUsI HHBAJIUJIOB U JIUI[ C OTPaHUYEHHBIMI BO3MOXHOCTSIMHU 3[J0POBbS 110
JCIUIUIMHE O00ECIeYrBaeTCsl BBINOJNHEHUE CIEIYIOMNX JOIOJHUTEIBHBIX TPeOOBaHHH B 3aBUCHMOCTH OT HHAWBHIYAIBHBIX
0COOCHHOCTEH, 00yUaroLIUXCs:

a) MHCTPYKIHS 10 MOPSAKY MPOBEICHHS NPOLEIyphl OLEHUBAHUS NPEIOCTABISIETCS B TOCTYIMHOW (opme (YCTHO, B THCBMEHHOM
(bopme, B uceMeHHOH Gopme mpupToM Bpailiis, yCTHO ¢ HCIOIB30BaHHEM YCIYT CYpAOIIEPEBOIUHKA);

6) moctynHas Qopma IpeNOCTaBIECHHSA 3aJaHMN OLIGHOUHBIX CPeACTB (B meuaTHOH (opme, B medaTHOW (opMe yBEIHUYEHHBIM
mpudToM, B edatHot popme mpudrom bpaiins, B hopme 3eKTPOHHOTO TOKYMEHTA, 33/IaHHs 324U THIBAIOTCS] aCCUCTEHTOM, 3aIaHHs
MPEIOCTaBIISIOTCS C MCIOJIb30BaHUEM CYPIONEPEBO/A);

B) moctynHas (opMa MpeIoCTaBIeHHs OTBETOB Ha 3a1aHus (MUCHMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIBIOTEPE, MHCHMEHHO
mpudTom Bpaiins, ¢ HCoab30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

[pu npoBeaeHHH MPOLENYPHl OLICHUBAHUS PE3YAbTATOB 00YUCHHS] HHBAJIHMIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3II0POBBSI
npeayCcMaTpruBacTCsa UCIIOJIBb30BAHNEC TEXHUICCKUX CPEICTB, HCO6XOHI/IMBIX UM B CBSI3U C UX UHAUBUAYAaJIbHBIMU OCO6CHHOCT}IMI/I. Dt
CpeAcTBa MOTYT OBITh pefocTaBieHbl Yenl'yY Wi MOTYT HCTIONB30BaThCs COOCTBEHHBIE TEXHHIECKUE cpeacTBa. [Ipu HeoOX0mMMOCTH
HWHBAJIUAaM U JIMaM € OTPaAaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBBS IPEAOCTABIACTCA JOTIOJIHUTCIBHOC BPEMSA UIA IOATOTOBKH OTBETA
Ha 33IaHus, IPOLIEAYpa OLICHUBAHUS Pe3yNIbTaTOB O0YUESHHMS MO IUCIUTUTIHE MOXKET IPOBOJUTHCS B HECKOJIBKO ITAIlOB.

HpOBe}ICHI/IC npoueaypsl OLCHUBAHUA PE3YIILTATOB 06yquI/m HUHBAJIMAOB W JIUL C OTPAaHUYCHHBIMH BO3MOXXHOCTSAMU 3O0POBBA
JIOMTYCKAETCs C UCTIOJIb30BAaHNEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

© ®I'bOY BO «Yenl'V»




BapuanTt 1

1. Haiitn Bapuanuio pyHKIHOHAIA

J[x J.(x +x)dt
0
2. Haiitu nomycTUMYy0 3KCTpeMaib (yHKIMOHAIA.
Jlokazatb, 4YTO Ha TOJYYEHHOM SKCTpeMaau

JTOCTHTaeTCs HKCTpeMyM (yHKIIMOHAA
2

J[x]= J(x'2—4x'sin 2t -t )dt;
0
x(0)=—1, x(2) = — cos4.

3. Haiitu momycTHMyro 3KCTpeMaylb (PYHKIIMOHAIIA,

3aBHCSILEro OT ABYX (yHKIUN
1

JIx, x,]= '|'(2x1'+x1'2 —x;2 +(x, + xz)z)dt

0

x1(0) =0, x1(1) =2,
x2(0) =0, x2(1)=4.

4. HaiiTu nonyctumMyto 3KCTpeMaib B 3aaa4ye boiblia

1
J‘ (x' 242 xx" +4x* )dt + 4x*(0) + x*(1) — extr.

5. Haiitu nonmycTuMyro sKkcTpeMaib (pyHKIIMOHAIA

(x'z— 2x'
V1+1°

J[x] = x(0) =0.

+ sin 3t]dt;

=R

Bapuant 2
1. Haiitnn HOpMy y = 3x% +x
a) B npoctpanctse C[0, 2];
6) B mpoctpanctse C'[0, 2].
2. Haiitu pomycTuMyro skcTpeMalib (yHKIIMOHAJA.

Jloka3zaTb, YTO Ha TOJYYEHHOW HKCTpEMau
JOCTUTAETCS SKCTpeMyM (YHKIIMOHATIA

J[x] = j(x'2
0

x(0) =0, x(2) = sin4.

—4x'cos 2t + 5sin 3t)dt;

3. Haiitn gomycTumyro sKkcTpemaib (yHKIMOHAa,
3aBUCSAIIETO OT ABYX (DYHKIMI

1
JIx, x,]= I(x; +)cl'2 —x;2 +(x, —
0

x,)?)dt;

x1(0)=0, x1(1) =2,
x2(0)=-2, x2(1) =-6.

4. HaiiTu nonmycTuMyro 3KCTpeMaib B 3aj1a4ye bonbla

1
[ (x'24 5xx'+16 x? )dr+x(0) + 4x*(1) — extr.

5. HaiiTu nonmyctumMyro skcTpeManib (pyHKIMOHAIA
3

J[x] = J' (x'z—

1

'

4
X +tsin t]dt; x(1) =0.
t




Bapuanrt 1 Bapuant 2

1. Haiitu nomyctumyro skctpemaib (yHkiuonana B | 1. Haiitu nmomyctumyro skcTpemanb (QyHKIMOHANA B
3aJa4e CO CTapIIMMU IIPOU3BOJHBIMU 3aJa4e CO CTapIIMMU IIPOU3BOIHBIMH

1 1

J[x]= 'f(x"2+5x'2+4x2 + 2e3e)dt; Jlx]= J.(x"2+3x'x”+x'2 +2t)dt;

0 0
x(0)=2, x(D=1+¢e!, X(0)=-1, x¥(1)=—e ..
x(0)=2, x(1)=2chl, x'(0)=0, x'(1)=2shl.
2. Haiit JIOITYCTUMYIO AKCTpeMalb B
2. Haiitn JOITYCTUMYIO JKCTpEMallb B | M30IIEPUMETPUYECKON 3a1aue

U30IIEPUMETPUYECKOH 3a1aue ;
PHMETP JIx]= [(e+ 762 )t — extr;

1
J[x]:jx'zdt—> extr; 0
0

1
| X0)=1,x(1)=2, [xdt =3.
(0 =0,x()=1, [@2x+4x)dt =1 .
0 3. Pemnts 3amauy Jlarpanxa
3. Pemnth 3amauy Jlarpanxa .
PR 5 I (1? — 4oxu + 5x%)dt = min,
I (u” + 6xu + 10x°)dt —> min, 0

! xX'==-2x+u x(0)=0, x(1)=-—4shl.
x'=3x+u, x0)=0, x(1)=-2shl.
4. PemuTh 33129y ONTUMAIILHOTO YIIPABICHUS
4. PemuTh 33129y ONTHMAILHOTO YIIPABIICHUS |

r2 . '
j(x,z + 2x)dt > min, x(0)=1, vl <s. I(x + 4x) dt — min, x(0)=2, | x| < 4.

0

0




JlabGopaTopHasi padora 2. IIpocreiimas 3a1a4a BapualliOHHOT0 UCYHUCICHUSA

PaCCManI/IBaeTCﬂ 3aga4a UCCICOOBAHUS Ha OKCTPEMYM (bYHKI_II/IOHaJ'Ia

J(y)sz(x,y,y')dx—)extr (2.1)

X
C 3a/IaHHBIMHA I'PAHUYHBIMH YCJIIOBHAMMU:
J’(xl):h: J’(xz):)’za (2.2)
IJie MHTETPAHT F (x,y,y')— HeHpepbiBHAs (QYHKUMS TPEX MEpeMeHHbIX U audepeHimpyemas

(GYHKIUS IBYX CBOMX TOCIICAHUX apTyYMEHTOB.

1. HeoOxoaumoe ycjioBHe IKCTpeMyMa (pyHKIIMOHAJIA: YpaBHeHHe Jiljiepa

Kak m3BecTHO U3 Kypca BapHallMOHHOTO UCUUCICHHS, (DYHKIIMS, HA KOTOPOU JOCTUTACTCS
sKkcTpemMyM B 3aaaue (2.1), (2.2), momkHa yaoBIeTBOPATH nuddepeHnaibHOMYy ypaBHEHUIO

(ypaBHeHHI0 Jiijiepa)

dF
F,-——=0.
dx

OOpaTHOE HEBEPHO: Ha IPOU3BOJILHOM PELIEHUH YpaBHEHMs Diliiepa d3KCTpeMyM (yHKLHOHAIa
MOYKET U He JJOCTUTaThCsl.

JIro6oe penieHre ypaBHEHHs Diiiepa Ha3bIBaeTCs IKCTPEMAJIbIO.

Tak xak ypaBHeHHE Diiyiepa JOMONHASTCS HE HAaYaJIbHBIMH, a TPAHUYHBIMU YCIOBHSIMH, TO
Teopema Ko o cyiiecTBOBaHMM U €AMHCTBEHHOCTH pelieHus Au(epeHIInaIbHOr0 ypaBHEHUS
3/1eCh HenmpuMeHMMa. MHbIMH ClIOBaMH, SKCTpeMalb He 00s3aTelbHO CYLIECTBYET, a €CIH
CYIIECTBYET, TO HE 0053aTEIbHO €JUHCTBEHHA.

AuaroputMm pemienusi B Maxima.
1. CoctaBuTh ypaBHEHHE DWiepa, T.€. BBIUUCIUTH BCE BXOASIINE B HETO MPOU3BOAHBIE U

3anucaTh UX B OJIHOM BBIpQ)KEHUH, HE 3a0bIB P 3TOM « = 0 ».

2. Haittm oOmee pemeHre momyduBiierocs aug@epeHmaIbHor0 ypaBHEHHUS (CM.
nabopaTopHyto padoty 1).

3. HaiiTu yacTHOE peleHue, yI0BIETBOPSIONIEE TPAHUYHBIM YCIOBUAM (2.2).
3ameuyaHue 0 TOM, KaK COCTaBUTh ypaBHeHHe Jiijepa.

dF
[Ipex e Bcero, 3aMEeTUM, UTO TIOJIHASI TPOU3BOIHAS d_y , BXOJIAIIasi B ypaBHEHHE Dujepa,

X

BBIYHCIISIETCS IO (hopmyIie

+—L gyt
dx ox oy oy'

dFyV _ aFyV aF ' 8F '



Ha srane gopmupoBanusi ypaBHeHHsI, YTOObI HE 3arpOMOKIATh 3alHUCh, MOKHO

CUMTaTh NPOM3BOAHYIO y'HE3aBUCUMOM NepeMeHHOW, 00o3HauuB ee, Hampumep, Dy. Torna
BBIYMCIICHHE F,, 3QIMIIETCS KaK

diff(F, Dy);
[Tocne Toro, Kak ypaBHeHue OyAeT chopMUPOBAHO (U 3aMKMCAaHO, HAI[PUMEp, B IEPEMEHHYIO eqn),
CJIeIyeT ¢ IOMOIIIbIO (GYHKIMH subst caenaTh MOJACTaHOBKY

subst(Dy="diff(y,x),eqn);

2. YacTHBIH ci1y4yaii: HHTErpaJj uMiyJjbca

Ecnu unTerpant F = F(x,y') He 3aBUCUT SIBHO OT ), TO UMEET MECTO UHMe2Pal UMNYIbCA
F, =const. (2.3)
AuaroputMm pemeHusi B Maxima.

1. CoctaBuTh UHTETpal UMITyJIbCa. BblpaxkeHrne HeoOX0 MO 3aBepIUTh « = %k », rae %k
—MMsl TIPOU3BOJIBHOM KOHCTAHTHI const u3 (2.3) (BooO1ie, koHcTanTe U3 (2.3) MOXKHO JaTh JIr000e
UMsl, KOTOpOe€ Obl HAUMHAJIOCh C CUMBOJA « % » U HE COBMAJAJIO0 Obl ¢ MMEHAMHU CHCTEMHBIX
KOHCTAHT).

2. Haiitu of1ee pemieHue noayyuBierocs 1updepeHnualbHOoro ypaBHeHUS.

3. Haiitu yacTHOE perieHue, ¢ IOMOIbIO IPaHUYHBIX YCJIOBUH (2.2) onpenenuB KOHCTAHTbI
%c n %k.
IIpuMep noncka 4YaCTHOIO pelleHUsl.

[Tycts uMeeTcst obliee pelieHre HEKOTOporo IudQepeHIMaIbHOr0 ypaBHEHN,

3alKMCaHHOE B IEPEMEHHYIO Sol:

sol: y=%k*x+%c $
TpeGyercst HAMTH YaCTHOE PEIICHHE, YIOBIETBOPAIONIEE TPAHMYHBIM YCIOBHAM y(0)=1,

y(2) =3.
Pemenne. Co3iaiuM nepeMeHHbIe, B KOTOPBIE 3alTUIIEM TPaHUYHbBIE YCIOBHS:
x1: 0§
yl: 1$
x2:2$
y2:3$
[ToncTaBuM rpaHUYHBIE YCIIOBHS CIIEBA M CIIpaBa B oOIIee pelieHne, 9ToObl OTYyYHTh CHCTEMY
JMHEHHBIX YpaBHEHUS OTHOCUTENIBHO HEU3BECTHBIX Yok u Y%c.
linEql: subst([x=x1,y=y1],s0l);

linEq2: subst([x=x2,y=y2],s0l);
1=%c
3=2*%k+%c



3atreM ¢ momombl0 (QYHKIMK solve pemmM cHCTeMy YpaBHEHHH W 3alldIleM pe3yJbTaT B
MEPEMEHHYIO COn:
con: solve([linEql, linEq2], [%k,%c]);
[[%k=1,%c=1]]
[ToncTaBuB 3HaUEHUS MOTYYUBIIMXCS KOHCTAHT B 001I€e pelIeHHe, OJyYUM YaCTHOE PElICHHE:
subst(con,sol);

y=x+1

3. 3apanue
Jns dysakuuronanoB a), b) HalTH dKCTpeManaw W MOCTPOHUTHh WX rpaduku. J[ns moucka
sKcTpemainu GyHKIMoHana b) BOCIONb30BaThCS HHTETPAIOM HUMITYIIbCA.

Bapuanr 1.

a). J(y)=j(y'2+4yz—8xy+2x2)d>r; y(=1)=3 »{1)=1

b). J(J’)ZJ-(J"Z—4y'e“+sinzx)dx; y(0)=1; y(2)=-2;

0

Bapuanr 2.

1

a). J(y)zj.(y'z—4y2+2)g/—x2)dx; y(—1)=2; y(l)=4;

b). J(y)zj(y'2—4y'sm2x—x2)dx; y(O):l; y(2):—1;

0

Bapuanr 3.

1

a). J(y):J.( '2+4y2+4x2y+xcosx)dx; y(-1)=2; y(1)=0.5;

-1

b). J(y):j.(y‘z—4y'cos2x+55in3x)dx; 20)=2 y(2)=-3;

0

Bapmuanr 4.

2

a). J()=[(r7+9y" 42 -wsin e »(0)=1: »(2)=2:

0

b). J(y)zj.(y'z—ﬂ+xsinx)dx; y(l)zl; y(3):—2;

| X

Bapmuanr S.

a). J(y)zjl(y'z—4y2+2y+xe“)dx; y(—2):0; y(O):l;

b). J(y):j(y'z—Zy'e"+cosx)dx; y(=1)=2; y(1)=3;

-1

Jlutreparypa
[1] BacunbeBa A. b., Measenes I'.H., TuxonoB H.A., Ypasrunpnuna T.A. Jluddepennmansabie

Y UHTETpajbHble ypaBHEeHUs. Bapuanumonnoe ncuucnenne. M.: ®©USMATIINAT, 2005. — 432 c.



1.Yka3ate sKkcTpeManb (yHKIHOHANA JUIs CIEAYIOMIEH 3aJa4d BapUAllMOHHOTO HCUUCICHUS

I(X'z —4x'e” +sin’ l)df — exir; x(0)=1,x2) ="

0

1) x=e 2) x=2et

3) x=e? 4) x=et+ct+ec,

2. YcraHoBUTe BUJ CIEAYIOLIEH 3a1a4u BApUALIMOHHOTO UCYUCIICHUS

()c"2—2)c'2+x2 —2é' )dt — extr;

(0) = 2,){1} ~0, ¥(0)=1, x'[ZJ - (2+”j.
2 2 P

HpOCTeﬁmaH 3a/la4ya BapualfuOHHOT'O

O [y

2) 3apauva bombia
HCYHUCIIEHUS

3) 3agaua co cTaplIMMH MPOU3BOAHBIMU 4) MWzonepumerpuueckas 3anadya

3.Yka3aTh OKCTpEMaJib (I)YHKI_II/IOHaﬂa JJIA cnez[yfomeﬁ 3ala4i BapualluOHHOT'O NCYHUCJICHU A

J'(x'2 ~4x'cos 2t + 5sin 3t)a’t — extr; x(0)=0

0

1) x =cos2t 2) x = —sin2t

3) x =sin2t 4) x =sin2t+at+b
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