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MIMHOBPHAYKU POCCUN
\)} DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOE
@ YUPEXACHUE BbICIIETO 00pa3oBaHuUs

«Yenabunckuii rocynapctseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma mucuuIunHEbI "BapuannoHHoe ncdrciieHne" Mo HapaBiIeHUIO TOATOTOBKHY (CHELUaTbHOCTH)
02.03.02 "dynnameHTanbHas HHPOpMATHKA 1 MHHOPMAIMOHHbIE TEXHOJIOTHHU' HAIPaBIEHHOCTH (TIPOQHITIO) cTp. 2
Maremarudeckue U anropuTMUIECKUE OCHOBBI UHTEIIEKTYanbHbIX cucteM I'BOY BO «Uenl'V»

Conepxanue

1. Henn ocBOEHMS TUCLMILIAHBI

2. Mecrto aucuumnnsl B ctpykrype OITOIT

3. Komnerenuuu oby4aromerocs, GopMUpyeMble B pe3yJIbTaTe OCBOSHUS TUCHUTITHHBI
(Mofty1is)

4. O0BeM JUCIUTUTHHBI (MOTYJIS)

5. CtpyKTypa u coJiepKaHue AUCHUIUIMHBI (MOIYJIs)

6. @OH/1 OLICHOYHBIX CPEICTB

6.1. IlepeueHpb BUIOB OLIEHOYHBIX CPEACTB

6.2. TunoBble KOHTPOJBHBIE 33JaHUS U UHBIE MAaTE€pUAIbI U TEKYILEH aTTECTalun
6.3. TuroBble KOHTPOJIBHBIE BOIPOCHI U 3aJaHUS JUIsl IPOMEKYTOYHOM aTTECTAlNN

6.4. Kputepun onieHUBaHUS

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

7.2. Ilepeuenb pecypcoB HH()OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "MuTepHer"
7.3. IlepeueHb nHPOPMALTMOHHBIX TEXHOJIOTUH

8. MaTepuanbHO-TEXHUUYECKOE 00ecTieueHrne JUCIUIUTMHBI (MOTYJIS)

9. Meroaunueckue ykazanusi i1l OOY4arOIIUXCS 10 OCBOCHUIO AUCITUTUTMHBI (MOJTYJIST)
10. CnenuaibHble yCIOBUS OCBOCHUS AUCLUILIIMHBI 00YyUaIOIIMMUCS C UHBAJIMAHOCTBIO U
OrpaHUYECHHBIMHA BO3MOKHOCTSIMHU 3/10POBbSI
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MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

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

Pabouas nporpamma TucuMIUIMHGI "BapuannoHHOE HCUHCIIEHHE" 110 HAPaBICHUIO IIOATOTOBKHY (CHELHaTIbHOCTH)
02.03.02 "dynnameHTansHas HHPOpMATHKa 1 HHHOPMAIIMOHHbIE TEXHOJIOTHH' HAIIPaBICHHOCTH (TIPOQIIIIO) cTp. 3
Maremarudeckue U anropuTMUIECKUE OCHOBBI UHTEIIEKTYanbHbIX cucteM I'BOY BO «Uenl'V»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

COCTOMUT B HpI/IO6peTeHI/II/I CTYACHTaAMH TCOPETUICCKUX 3HaHUHU U MPaKTUYCCKUX yMeHHfI 1 HaBBIKOB I10 6eCKOH€‘IHOMepHOﬁ
ONITUMU3AIUH, UCIIOJIB30BAHNHN UX JJIA PCIICHUSA IPUKIIAIHBIX 3a1a4.

Pe3yJILTaTI>I O6y‘IeHI/IH 110 TUCHUILUIMHE HAITPaBJICHBI HA JOCTHXXCHUE MHINKATOPOB COOTBETCTBYIOIIUX KOMITETCHITHIA:

OIIK-1.1. O6nanaer 6a30BBIMH 3HAHHSMH, TOTYYCHHBIMHU B 00JIaCTH MAaTEMaTHYECKHUX M (MJIH) ECTECTBEHHBIX HAYK

OIIK-1.2. JIeMOHCTpHUpYET YMEHUS PeIlaTh TUIIOBBIE 3aJaull, (OPMYIUPYEMBIE B paAMKaX MaTeMAaTHUECKUX U (MIK) €CTECTBEHHBIX
HayK

OIIK-1.3. ViMeeT HaBBIKK MCIIOJIH30BAHUS OCHOBHBIX OHSATHH, TEOPEM, 3aKOHOB MAaTEMATHKH U (MJIM) €CTECTBEHHBIX HAYK JIJIS
pelenus 3a1a4 IpohecCUOHATbHON JIeSITeIbHOCTU

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Huxn (pazgen) OIIOIT: Bb1.0.18

2.1 TpeGoBaHuUsl K NpeIBAPUTEIBLHON NOAT0TOBKE 00y4aloLIerocs:

Anrebpa

JuddepeHnunanbHbie 1 Pa3HOCTHBIC YPaBHEHHS

MeTo/p1 ONITHMHU3ANNN M HCCIIEIOBAHIE OTIepaIiil

MareMaTH4eCcKHii aHaaIu3

2.2 I[I/ICIII/IIIJ'IHHLI N MPAKTUKH, IJISI KOTOPBIX OCBOCHHE JAHHOM TUCHMILTHHBI (MO}IyJISl) He00X0AMMO KaK npeamecresyromiee:

HOHFOTOBKa K cda4de u caavya rocyJapCTBEHHOI'O 3K3aMCHa

3. KOMIIETEHIIY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI IUCLUUILINHBI
(MOJYJIST)

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

3HaTh:

HJ'I}I JAOCTHKCHUA OIIK 1.1: 3HaTh OIIpeACICHUA, TCOPEMBI, ITOAXOJbI K PCIICHUIO 3aJa4 BaApUALITUOHHOI'O HCHYUCIICHUA

YMeTh:

ﬂﬂ}l JAOCTHXKCHUA OIIK 1.2: YMETH NPUMEHATH METOABI BAPUAITUOHHOTO UCYUCIICHHU IPHU PCIICHUH KOHKPETHBIX 3a/a4,
paccMaTpuBacMbIX B paMKax AUCHUIUIMHBI

Baanernb:

Jost moctroxennst OIIK 1.3.: BnageTs HaBbIKaMy MPAaKTUYECKOTO MCIIONb30BAHNS OCHOBHBIX MOHSATHI U METOJIOB BApUAIIMOHHOTO
HCUMCIIEHUS

B pe3yabTaTe 0cBOCHMS AMCHUIIJIMHBI 00yYaOLIMiics q0/KeH

3.113uarh:

3.1.1|mpumMeps! 33124 BapHAIOHHOTO HCYUCICHUS, HEOOXOIIMBIE YCIOBHUS CIIa00T0 SKCTPEMyMa, OCHOBHYIO JIEMMY
BapUaIOHHOT'O0 UCUUCIIEHHs], ypaBHEHHE Diiepa, IpaBuiio MHOXUTenel Jlarpanxa

3.2|Ymerh:

3.2.1|pemaTh MpoCcTEHIyIO 3a7a4y BapUAIIMOHHOTO NCUUCIICHHS, 3a1a4y boJblia, BApHALIMOHHYIO 3aJ1a4uy C [TOJIBUIKHOM
TPaHULEN, 3a1a4¥ CO CTApILINMU IPOU3BOAHBIMH, H30IIEPUMETPHUECKUE 3a]auH, 3aaa4y Jlarpanka

3.3|Baanern:

3.3.1|{nmpaxTryeckoro UCIOIb30BaHU MATEMAaTHUECKOTO HHCTPYMEHTAPHs, 0a30BbIX IIOHATHI 1 METOJJOB BapHALIMOHHOTO
WCUYHUCIICHUS
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MHWHOBPHAYKHN POCCHU

YUPEXAEHUE BbICIIET0 00pa3oBaHuUs

DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTebHOE

«Yenabunckuii rocynapctBeHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas mporpamma qucuuIunHb! "BapranuoHHoe ncuncieHne" Mo HanpapieHUIO TOATOTOBKY (CHELHATBHOCTH)

02.03.02 "dynnameHTanbHas HHGOpMATHKA 1 HHHOPMAIIMOHHbBIE TEXHOJIOTHH'" HAIPaBIEHHOCTH (TIPOQHITIO) cTp. 4
MaremaTudeckue U anropuTMUYECKHE OCHOBBI UHTEIIEKTyanbHbIX cucteM ®I'BOY BO «Uenl'Y»
4. OFBEM JUCIIMIIJIMHBI (MOYJIS)
O6Lwas TpyaoemMKoCcTb 33ET
Yacos o yueOHOMY utany : 108 Bunbr KOHTpOIsT B ceMecTpax:
B TOM YHUCIIE :
ayIUTOpHBIC 3aHATUS . 66 3a4yeTsl 7
camocTosTeNnbHas padora @ 35,3
KOHTaKTHas pabora: 72,7
HUKP: 6,7
5. CTPYKTYPA U COAEP KAHUE JUCIIMIIJIMHBI MOOYJIS)
Kon HaumeHnoBanmue pa3jiesioB U TeM /BUA 3aHATHS/ Cemectp | Yacos JlutepaTtypa
| 3aHATHSA [ Kvpc
Pazgen 1. OcHOBHbIEC NOHATHS BAPUALIMOHHOTO HCYHCICHUS
1.1 IIpumepsl 3a1a4 BapHalioHHOTO Hcunciienus. OnpeneneHue GyHKIHOHAA. 7 2 JI1.1J11.2 J11.3J12.1
CuibHBIN U c1a0bli 9KcTpeMyMBbl yHKIMOHaNa. OrpeaeneHue Bapuaniu 2.2
¢ynkmronana. Heobxomumoe yciioBue skcTpeMyMa (yHKIHoHana. /Jlex/ D192
1.2 OCHOBHBIC TTOHATHS BAPHALUOHHOTO HCYHCIICHUS. [IOHATHE HOPMBI. 7 4 JIL.1J11.2 J11.3J12.1
Haxoxnenue Bapuanuu ¢yskuuonana /Ip/ 2.2
2192
1.3 Pemenne nuddepennuanbueix ypasHenuit B cucteme MAXIMA /J1a6/ 7 4 JI1.1J11.2 J11.3712.1
J2.2
21032
1.4 OCHOBHBIE TTOHATHS BapHaALIMOHHOT0 ucuuciaeHus /Cp/ 7 4 JI1.1J11.2 J11.3J12.1
J2.2
21932
Pazpgen 2. [Ipocreiimas 3a1a4a BApHAMOHHOTO0 HCYHCJICHHSA
2.1 Heobxonumoe ycnoBue ¢1aboro skcTpeMyma B IpocTeiiiiei 3agaue 7 2 JI1.1J11.2 J11.3J12.1
BapUalOHHOTO Hcunciienns. OCHOBHAS JieMMa BapHALHOHHOTO HCUHCIICHUSL. J2.2
Ypasuenue Jiinepa. /Jlex/ D192
2.2 3amauyn BApUAIIOHHOTO UCYHUCIICHHSI CO CTAPIINMHU TPOU3BOIHBIMIL. 7 2 JIT.1 J11.2 JI1.3J12.1
Ypasuenue Diinepa-Ilyaccona. Heo6xoaumoe yciaoBue ciaboro skcrpeMyma 2.2
UTSL CITydast BEKTOpHOU UcKoMoii GpyHkun. Cucrema ypaBHeHH# Ditnepa. /Jlex/ 21022
2.3 Ipocreiimias 3aga4ya BapraroHHoro ueuucnenwus /I1p/ 7 4 JIT.1J11.2 J11.3J12.1
2.2
21022
2.4 O0061menHus mpocTeiiieit 3a1aun BapuallHoHHOTo ncuucienus /I1p/ 7 6 JIT.1J11.2 J11.3J12.1
2.2
21022
2.5 Pemenne nuddepeHumanpabeix ypaBHenuit B cucteme MAXIMA /J1a6/ 7 2 JIT.1J11.2 J11.3J12.1
2.2
21022
2.6 Heob6xoanmoe ycnoBue ¢1aboro skcTpeMyma B IpocTeiiiei 3agade 7 4 JI1.1 J11.2 J11.3J12.1
BapUalIOHHOTO rcunciienns. OCHOBHAS JieMMa BapHAHOHHOTO HCUUCIICHUSL. 2.2
Ypasuenue Ditnepa. /Cp/ 21032
2.7 3a1auu BapHALMOHHOTO HCYMCIICHUS CO CTAPIIMMU IIPOU3BOIHBIMH. 7 4 JI.1J11.2 J11.3J12.1
Ypasuenue Ditnepa-Ilyaccona. Heobxoaumoe yciaoBue c1aboro skcTpeMmyma 2.2
VIS CIly4asi BEKTOpHOH rckoMoi GyHkiuu. Cucrema ypaBHeHu# Ditnepa. /Cp/ 21032
Paznen 3. 3agaua BapuanMoHHOI0 MCYUCIEHUS C MOJABUKHOM rpaHuneii

© ®I'bOY BO «Henl V»




MHWHOBPHAYKHN POCCHUA

\)} ®denepanpHOE rocyJapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
Y4PEXACHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapctseHHbii yausepcuret» (PI'bOY BO «Henl'V»)

Pabouas mporpamma qucuuIunHb! "BapranuoHHoe ncuncieHne" Mo HanpapieHUIO TOATOTOBKY (CHELHATBHOCTH)
02.03.02 "®dynnameHTansHas HHGOPMATHKA U HHPOPMaIMOHHBIE TEXHOJIOTHH' HAIIPaBIEHHOCTH (IIPOQHITIO)
MaremaTuueckue U anropuTMUYECKHE OCHOBBI UHTEIIEKTYanbHbIX cucteM PI'BOY BO «Henl'V»

cTp. 5

31 3aga4a bosibla. Ycnosus TpaHcBepcanbHOCTH. /JIek/ 7 JI1.1J11.2 J11.3J12.1
J2.2
0192
3.2 3aaun BapUalMOHHOTO UCYMCIICHUS C MTOJIBHKHOW Tpanuteit /T1p/ 7 JI1.1J11.2 J11.3J12.1
2.2
D192
3.3 Kontponbnas padora Nel /TIp/ 7 JI1.1J11.2 J11.3J12.1
2.2
D192
3.4  |HaxoxneHue 5KCTpeMalH B 3aJlaue co CBOOOHOM rpanuneil B cucreme 7 JI1.1J11.2 J11.3J12.1
MAXIMA /J1a6/ J2.2
2132
3.5 Haxoxpenue skcrpemanu B 3agade bonsna B cucteme MAXIMA /J1a6/ 7 JI1.1J11.2 J11.3J12.1
J2.2
2132
3.6 3aaun BapuallMOHHOTO MCYKMCIICHUS C MOBMKHOU Tpanunei /Cp/ 7 JIT.1J11.2 J11.3J12.1
J2.2
2132
Paznen 4. TIpaBuiio mHo:kuTeIel Jlarpanika B rJIaIKMX KOHEYHOMEPHBIX
3a/1a4ax Ha YCJIOBHBII IKCTPeMyM
4.1 IIpaBuno MuHokuTene Jlarpanska B ri1aIkoil KOHEYHOMEPHOM 3ajaye Ha 7 JI1.1J11.2 J11.3J12.1
YCIIOBHBIH 3KCTpemyM. /JIek/ 2.2
D192
4.2 IMpaBuno muoxureneit Jlarpamka /Cp/ 7 JI1.1J11.2 J11.3J12.1
J2.2
D192
Paznen 5. Uzonepnmerpnyeckas 3anava. 3agava Jlarpanxa
5.1 IMpaBuio MuoxuTene Jlarpamka B Iaakux 0€CKOHEUHOMEPHBIX 3a7a4ax Ha 7 JI1.1J11.2 J11.3J12.1
YCIIOBHBIH 3KCTpemMyM. /JIek/ 2.2
D192
5.2 3amaua Jlarpamxka. [loctaHoBka 3amaun. YIpaBIsieMbli, JOITYCTHMEBIN 1 7 JIT.1 J11.2 JI1.3J12.1
ONTHUMANIBHBIN Iporeccsl. HeoOxonumble yCIoBUs ¢1a00r0 JTOKaIbHOTO J2.2
MUHHMYyMa B 3ajaue Jlarpamka. /JIex/ 21032
5.3 IpaBuno muoxuteneit Jlarpamxka /TIp/ 7 JIL.1J11.2 J11.3J12.1
2.2
01092
54 Uzonepumerpuyeckas 3anaya /T1p/ 7 JI1.1J11.2 J11.3J12.1
2.2
21092
55 3anaua Jlarpanxa /TIp/ 7 JI1.1J11.2 J11.3J12.1
2.2
21092
5.6 [Mowuck perenus uzonepumerpudeckoii 3anauu B cucreme MAXIMA /J1a6/ 7 JI1.1 J11.2 J11.3J12.1
2.2
21092
5.7 U3zonepumerpryeckas 3agaqa /Cp/ 7 JIT.1J11.2 J11.3J12.1
J2.2
01092
5.8 3agaua Jlarpamxka /Cp/ 7 JI1.1J11.2 J11.3J12.1
J2.2
01092
Pa3zznen 6. 3agaua onTUMAJILHOIO YIPABJICHHS
6.1 IlocranoBka 3aa4n ONTUMAIBHOTO yIpasieHus. [Ipumepsl 3anau 7 JI1.1J11.2 J11.3J12.1

ONTUMAJILHOTO yrpaBienus. OnpenesieHUe JOKaIbHO ONTUMAILHOTO MpoLecca
B CHIIbHOM cMbiciie. DopmynupoBka npuniuna makcumyma JI.C.IToHTpsiruHa.
/J1ex/

J2.2
01092
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MIMHOBPHAYKU POCCUN
\)} DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOEe
@ Y4PEXACHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapctseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy)

Pabouas mporpamma qucHUIUINHGI "BaprannoHHoe ucuncieHne" Mo HanpaBieHUIO IIOATOTOBKHY (CIeNHalbHOCTH)
02.03.02 "®dynnameHTansHas HHGOPMATHKA U HHPOPMaIMOHHBIE TEXHOJIOTHH' HAIIPaBIEHHOCTH (IIPOQHITIO) cTp. 6
MaremaTudeckue U anropuTMUYECKHE OCHOBBI UHTEIIEKTyanbHbIX cucteM ®I'BOY BO «Uenl'Y»

6.2 3aja4a onTuManbHOro ynpasienus /I1p/ 7 4 JI1.1J11.2 J11.3J12.1
J2.2
3152
6.3 Kontponbnas padota Ne2 /TIp/ 7 2 JI1.1J11.2 J11.3J12.1
2.2
D192
6.4 3amada onTuManbHOro ynpasienus /Cp/ 7 4 JI1.1J11.2 J11.3J12.1
2.2
D192
Pazpnen 7. Unciennbie MeTOABI AJs pellieHUs 3224 BaApUALMOHHOTO
HCUYHUCIICHHUST
7.1 Meto HauaJIbHBIX TAPAMETPOB JIJIsl PELICHHUS 3a/1a4 BAPUAI[HOHHOTO 7 4 JIL.1J11.2 J11.3J12.1
ucuucnenus B cucreme MAXIMA /J1a6/ 2.2
D192
7.2 YucneHHbIe METOIBI IJIS PELICHHUS 3a/1a4 BapUAIlMOHHOTO ucuucieHus /Cp/ 7 3,3 | JIL.1J11.2 JI1.3J12.1
2.2
D192
Paznen 8. Unas koHTakTHasi padoTa
8.1 WupuBuayansHble KOHCYNbTalMu, Texynwi koutpons /UKP/ 7 6,7 | JI1.1J11.2 J11.3J12.1
2.2
D192

6. POHJ1 OHEHOYHBIX CPEACTB

6.1. Ilepeuens BUIOB OLEHOYHBIX CPEACTB

KontposbHble paboThI
JlaGoparopubie paGoThI

Bomnpocs! 17151 OATOTOBKY K 3a4eTy
Tect

6.2. TunoBbie KOHTPOJIbHBIE 32JaHNS M MHbIE MaTepHAJIbI VISl TEKYLIeH aTTecTaluu

O0pazel] KOHTPOJIBHOW pabOTHI IPHBE/ICH B IIPHIOKEHHN

O6pa3er 1a00paTOPHOI PadOTHI MPUBECH B IPUIIOKECHUH

6.3. TunoBblie KOHTPOJIbHBIC BONIPOCHI U 3a/IaHUA 1JI l'lpOMe)KyTO‘-IHOﬁ arrecranmu

BOHpOCLI JJIA IOATOTOBKH K 3a4€Ty

1. IIpumepsl 3a1a4 BapHallMOHHOTO UCYUCIICHUSI.

2. Omnpenenenre Gpynkunonana. CHIBHBIN U cIa0bIid SKCTpeMyMbI QyHKIOHAA.

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

4. Ipocreiimas 3aga4a BapHallnoOHHOTO McurciaeHus. Heobxonumoe ycnosue ciiaboro skcTpeMyMma B pocTeiineii 3a1aue
BapHaIMoOHHOTro ucurciaeHus OCHOBHas JieMMa BapHallMOHHOTO UCYUCIIEHUS. Y paBHeHHE Difnepa.

5. lHTerpupoBanue ypaBHeHus Diinepa.

6. 3agaun BapualIOHHOTO UCUYMCIIEHUS CO CTapIIMMU TPOU3BOJHBIMU. Y paBHeHue Ditnepa-Ilyaccona.

7. HeoOxoaumMoe ycioBHe ci1adoro 3KcTpeMyMa JUls ciiydasi BEKTOpHOW UckoMoi GyHKiu. Cucrema ypaBHeHU# Ditnepa.
8. 3agaun BapHaIIOHHOTO UCYUCIIEHUS C TIOABWKHOM IrpaHUIEH. Y CIIOBHS TPAHCBEPCAIBHOCTH.

9. 3agaya bosbnia. YcinoBus TpaHCBEpCAIBHOCTH.

10. IIpaBuso MHOXuTene Jlarpanka B ri1aIkoil KOHEUHOMEPHOMW 3a/1a4€ Ha YCIOBHBIA SKCTPEMYM.

11. TIpaBuso MHOXUTeENeH Jlarpanika B IlIaIKMX OECKOHEUHOMEPHBIX 33/[auaX Ha YCIOBHBIA 3KCTPEMYM.

12. N3onepumerpudeckas 3anava. IloctanoBka 3agaun. Heo6xomumele ycnoBus cinaboro JIOKaJIbHOIO MUHUMYMa.

13. TTocraHoBka 3aiaun Jlarpamka. YnpaBiseMbli, JONYCTUMBIH U ONTUMANILHBIN Mpoliecchl. HeoOXoauMbIe ycioBus ¢i1aboro
JIOKaJbHOTO MUHUMYMa B 3aj1aue Jlarpamka.

14. IlocTranoBKa 3a/1a4u ONTHUMaNbHOTO yrpaBieHus. [Ipumeps! 3a1ad onTuMansHOro ynpasieHus. OmnpenereHre J0KaaIbHO
ONTUMAJILHOTO Ipoliecca B CUIIbHOM cMbIciie. PopmynupoBka npuniuna Mmakcumyma JI.C TlonTpsiruna.

OO6pa3sell TeCTOBBIX 3aaHUI MPUBEICH B MPUIOKCHUN
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6.4. Kputepuu oneHuBaHus

B Teuenne yueGHOro cemecTpa CTYJCHTHI 3a Kbl BUJ] paboThI MojydaroT Oamisl. Kpome 3Toro, Ha 3aueTe MakCUMaJIbHO MOXKHO
oTy4YuTh 15 6amnos. IToroBast oeHKa CKJIaIbIBACTCS U3 CyMMBI 0aJUIOB, ITOMYYEHHBIX 32 pa0OTy B CEMECTpE U 3a OTBET Ha 3aUeTe.
3arem nosrydeHHasi cyMMa 0aJlsIoB MEPEBOJUTCS B OLICHKY. [IpH 3TOM J10omycKaeTcst ojy4eHne CTyIeHTOM aBTOMaTHYECKOI OLIeHKH
TOJIBKO TI0 Pe3ybTaTaM padoTHI B CEMECTpe.

HaOpanHbie 0amib OreHka
Memnee 61 HE3auTCHO
61 - 100 3a4TEHO

Hauucnsiemblie 0amibl 3a BHIMOJTHECHHE TTAHOBBIX 3aJIaHui

[Mocemmenue 3ausTui - 13 6annos

BeinonHeHne paboT 1ab0paTopHOro MpakTHKyMa:
Jlabopatophas pabora Ne 1 - 5 Gamios
JlabopaTopHas padora Ne 2- 5 6aysioB
JlabopatopHas pabora Ne 3- 5 6aioB
JlabopaTopHas padota Ne 4- 5 6aioB
JlabopaTopHas pabora Ne 5- 5 6aioB
JlabopaTopHas padota Ne 6- 5 6aysioB
BrinosHeHHE 33JaHUi Ha TIPAKTUYECKHUX 3aHITHSIX - 20 6aioB
Kontponbnas padora Nel - 15 Gamuios
KounrposnbHas pabota Ne2 - 12 GasmoB
CBoeBpeMeHHOE BBITTOJTHEHUE 3a0annii - 10 Ganmos

KontponbHas pabora Nel copepuT nsTh 3alaHU, KOHTPOJIbHAsE paboTa No2 coAepKUT YeThIpe 3alaHus. 3a KaX10€ 13 ITHX 3aJaHui
MOXHO 1onyauTh oT 0 10 3 6asoB. Eciii 3a1aHne BHITIOTHEHO IPABUIIBHO, TO OHO OLleHNBaeTcs 3 Oaiutamu. Ecin 3ananne BBITOTHEHO
¢ omuOKaMu, TO OaJIbl CHIKAIOTCS B 3aBUCUMOCTH OT KOJIMYECTBA JIOMYIIEHHBIX omKOok. Eciu gomyiieHa oxHa omunokKa, To 34aHue
oleHnBaeTcs 2 OaTaMu, JOMYyIIeHBI 1Be omuOKH — 1 6asn. Ecim momyrieHo 6osee IBYX OMIMOOK B 33/IaHUU HIIM CTYIEHT He
BBINOJIHUIT KaKoe-JIM00 3a/laHue, TO 32 Hero oH noiy4aer 0 0aiios.

BerinonHeHue 3a1aHuii Ha 3aHATHAX oneHnBaeTcs ot 0 10 3 OamnoB. Eciu 3aaHme BBINOIHEHO NPaBUIBHO, TO OHO OLIGHUBAETCS 3
Oamnmamu. Ecii morynieHa oHa ommoKa, To 31aHHe OLeHuBaeTcst 2 OautaMu, JOIYIIEeHbI [Be OIMOKY — 1 6amn. B ocTanpHbIX cirydasx
CTyzeHT nonxy4aet 0 6anos.

KauecTBo BBINIOIHEHHOH 1a00paTOpHON paboTHI OlleHUBaeTCs B Oamiax. [ mosrydeHust MaKCHMAaIbHOTO KOJIMUeCcTBa 0auioB
HEOOXOIUMO BBIIIOJIHUTH BCE 3alaHUs JaOOpaTOpPHOU paboThl 6e3 OIIMOOK B yCTAHOBJIEHHbBIE CPOKU, OTBETUThH HA BOIIPOCHI
IIPEToaBaTelsl BO BpeMs 3alUThl paboThl. [Ipy 3amnTe 0TYETOB KaXkKIOMY CTYAEHTY IpeIaraeTcsi OTBETUTh Ha HECKOJIBKO BOIIPOCOB
0 TeMe 1a00paTOpHOH PabOThl, MO3BOJIAIOIIUX OLIEHUTh CTENIEHb CAMOCTOSITEIbHOCTU BBINOJHEHHOH paboThl. YacTuuHOE
BBINIOJIHEHNE 3aJJaHUM, JOMYIIEHHbIE OIINOKY MTPY UX BHINOJIHEHUH WX NIPHU OTBETE Ha BONIPOCHI MIPEMOaBATENs! IPUBOIAT K
CHIDKEHHIO KOJIMYECTBa OaJlIoB 3a JJabOpaTOpHYIO padoTy.

Ha 3auere CTYACHTHI BBITIOJIHAKOT TECT. HpOﬂOJ'DKI/ITCJ'II)HOCTI) 3adera — 60 MUHYT. CTy,HeHT BBITIOJTHSACT 15 TECTOBBIX 3aganuil. Eciou
3a/1aHKe BRIMOIHEHO IDABMIRHO, TO OHO OIICHUBACTCA 1 OammoM

7. YHEBHO-METO/JMYECKOE 1 HTH®OPMAIIMOHHOE OGECHHEYEHUE JTUCHUIIJIMHBI (MOLY JISA)

7.1. PexoMeHnyemas autepaTtypa

7.1.1. OcHoBHas1 TUTEpPaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue WsnparensctBo, Ton| Pecypc
JI1.1 |Hukutuna C. A., OCHOBBI BapHaLMOHHOTO UCUUCIICHUS U ONTUMAJIBHOIO ynpasiaeHus: |YensaOuHck 9bC
YxobotoB B. 1. yueOHOe nocobue WznarenbcTBO

(http://library.csu.ru/rbooks2/view2? code=local/007730/nikitinasa) |Yensbunckoro
roCcyJapCTBEHHOT O
YHHUBEPCUTETA,

2016
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ABTOpBI, COCTAaBUTEH 3arnaBue W3zpatensctBo, ron| Pecypc
JI1.2 |Bbpenepman M. X, BapuanuoHHoe ucuncieHye: yueOHoe nocobue Kaszans : OBC
XKuxapes B. A. (https://biblioclub.ru/index.php?page=book&id=500496) Kazancknit
HaIlMOHAJIBHEIN
HCCIIE0BATENBCK
un
TEXHOJIOTMYECKHUH
YHUBEPCUTET
(KHUTY), 2017
JI1.3 |AGnpaxmanoB B. I'., [DnemeHTHI BapHallIOHHOTO UCUUCIICHUS U ONTUMAIBHOIO Cankrt- [TerepOypr 3BC
Pabuyk A. B. ynpasnenus. Teopus, 3a1a4u, THANBUAYAIbHBIE 33 1aHUS : Jlans, 2022

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

7.1.2. lonosIHUTeIbHAS JIUTEPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecype
JI2.1 |T'ronTep H. M. Kypc BapuanmonHoro ncarcieHus Cankr- [TerepOypr 9BC
(https://e.lanbook.com/book/210236) : Jlans, 2022
J12.2 |JIeGenes K.A. BapuanuonHoe ucuucienue: yueobHoe nocodue Bousorna : Undpa- 3BC
(https://znanium.com/catalog/document?id=432973) Wmxkenepust, 2023

7.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeJIeKOMMYHHKAIHOHHOH ceTH ""UHTepHeT"

31 |KubepJleHnHka - Hay9IHAs JIEKTPOHHAs OubnnoTeka (kypHains) http://cyberleninka.ru

92 |EnuHoe oKHO A0CTyNa K HHPOPMAIHOHHBIM pecypcam [DnekTpoHHsli pecypc] : caiit / ®T'AY THUU UTT «Uudopmukay. —
Mockaa, 2005 — . — URL: http://window.edu.ru/

7.3 Ilepeuens HHGPOPMANIMOHHBIX TEXHOJIOTHIA

7.3.1 [IporpammHOe oOecnieueHue

Maxima
LMS Moodle

7.3.2 lIpodeccnonaibubie 02361 JTAHHBIX U HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI
1. Hayunas snextponnas 6ubnmoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : nayunas snekrpoHHas
6ubnmoTeka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum goctymna: s 3apeructpup. noib3osateneii. — Texer :
3JIEKTPOHHBIN.
2. Pedepatusnas 6a3a no marematuke MathSciNet (https://mathscinet.ams.org/mathscinet/) Mathematical Reviews (MR) :
pedepaTuBHas 6a3a manubx / American Mathematical Society. — URL: http://www.ams.org/mathscinet/. — f3. pyc., anri. — Pesxxum
Joctyna: Uit 3apeructpup. noias3zoBateneii Yenl'Y. — Tekcr : ameKTpOHHBIN.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHME JUCIUIIJINHBI (MOY JIS)

Jlns peanu3anyy JUCHMIUTAHBI HCTIONB3YIOTCS yueOHBIE ayJUTOPHUU VIS IIPOBEICHNUS 3aHATHH JEKIIMOHHOTO THIIA, TPAKTHYECKUX
3aHSATUIL, TPYNIIOBBIX U UHAUBUIYaJIbHbIX KOHCYIbTAlUH, TEKYILET0 KOHTPOJIS U IPOMEKYTOUHON aTTeCTAlU, KOMIIbIOTEPHBIE
KJTacChI JUISl IIPOBEICHNU JJAOOPATOPHBIX PabOT, a TakKe MOMEIIEHHUS AN CAMOCTOSITENTBHON PaboTHI.

VY4eOHble ayJUTOPUH YKOMIUIEKTOBAHBI CIICLIMAIM3UPOBAHHOM MeOelbio (1M0Ipa3yMeBaeTcsl HaJIMYHe CTaHAAPTHBIX pabounx
(MOoCaIOYHBIX) MECT) M TEXHUUECKHMH CPEICTBaMK 00yIeHHs (IEPEHOCHOE 1 / WK CTallMOHAPHOE MYJIbTUMEINIHOE 000pyIOBaHHE:
9KpaH, HOYTOYK, ITPOEKTOP).

Jliis mpoBeieHNsE 3aHTUI JIEKIMOHHOTO TUIIA IPeJIaratoTcsi HAOOpbl JEMOHCTPALIUOHHOTO 000PYAOBAHUS U y4eOHO- HATTISIHBIX
ocoOuil (MyJIbTUMEIUHHBIC IPE3EeHTalUH [0 OTASIBHEIM TeMaM, PUCYHKH, TaOIHIbl, CXEMBI H T.1).

[TomerieHust Uit CAMOCTOSITEBHOM PabOThl 00YYAIOIINXCS OCHAIIEHBI KOMIIBIOTEPHOI TEXHUKOI ¢ MOAKIIIOYEHUEM K CETH
"NurtepHer" 1 0b6ecredeHUueM JOCTYINA B IEKTPOHHYIO HH()OPMALOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA

9. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIUXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MO JIS)

Y4eOHBIM IIIIaHOM IPEeyCMOTPEHA CaMOCTOosATebHAs paboTa cTyaeHToB. CaMocTosATenbHast pab0Ta MPOBOIUTCS C LIENBIO YIITyOJIeHNS
3HaHUH 10 AUCUUIIMHE U NPEAYCMaTPHUBAET:
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cTp. 9

* IpopabOTKy TEOPETHUECKOT0 MaTepHaa 110 ydeOHUKaM UM KOHCIIEKTY JIEKIUI ¢ 00s13aTeIbHbIM pa300poM IIPUBEICHHBIX

IIPUMEPOB;

* [IOJITOTOBKY K IIPAKTUYECKUM 3aHATHUSIM;
* IOJTOTOBKY K JIAOOPAaTOPHBEIM 3aHATHSM;
* IOJITOTOBKY K KOHTPOJIbHBIM paboTam;

* IOJITOTOBKY K claye 3ayera.

[Tpu mraHUpOBaHMH BPEMEHH Ha CAMOCTOATENbHYIO paboTy CTyJeHTaM He0OXOJUMOT0 IPEAYCMOTPETh PEryIsIpHOe TOBTOPEHHE
MpoiiieHHOTo MaTepuaia. TeopeTuueckuii MaTepras, 3aKOHCIIEKTHPOBAHHBII Ha JISKIHIX, HEOOX0IUMO JIOTIOJIHATH CBEACHUSIMH U3

JIUTEPaTyPHBIX HCTOYHHUKOB, IIPECTaBICHHBIX B pabodeli mporpamMmme.

CryneHT 00s13aH B OJHOM 00BEME UCTIONB30BAaTh BPEMS CAMOCTOSTENbHON paboThI, IIPEeyCMOTPEHHOE HAcTosIIel paboueit
MIPOTPaMMOH, JUISl U3YYEHHUS COOTBETCTBYIOIIHX PAa3AeiOB TUCIUILIMHEI, X CBOEBPEMEHHO 00paIaThes K MPEIoIaBaTellio B Cliydae

BO3HUKHOBCHMUA SaT“py}_'[HeHI/Iﬁ TIPpU BBIITOJIHCHUN CaMOCTOSITCIIbHOM pa6OTI)I.

B cryvae mpuMeHeHuUs pU H3YYSHUH JUCIHMIUIMHEI JJIEKTPOHHOTO 00YYeHHs, AUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHIA

06IIICHI/I€ o6yqa}omnxc3 U nmpenogaBaTeiist OCYHICCTBIIACTCA B PEXXKUME PCAJIbBHOTO UJIN OTJIOKCHHOI'O BPpEMEHU, ITPU 3TOM

HCIIOJIB3YIOTCA BO3SMOXXHOCTH CUCTEMBI TUCTAHIIUOHHOT'O O6y‘IEHI/ISI Moodle u OJICKTPOHHAJ I104YTa.

Bonburyro yacte BpeMeHH 00y4aronecs CaMOCTOSITENbHO paboTaloT ¢ y4eOHO-MeTOInYeCKUMH MaTepraiamMu. CTyIeHTbl HUMEIOT
BO3MOKHOCTh KOHCYJIBTUPOBATHCS C IPEToJaBaTelieM 10 BCEM BOIPOCaM, BOHHKAIOIINM B XOJI€ CAMOCTOSTEIEHOM padoThI,

TNOCpEACTBOM 3J'I€KTpOHH0171 II04YThI, COOOIIECHUI CUCTEMBI JUCTAaHIIMOHHOTI'O 06y‘{€HI/I$I Moodle.

Joctyn obyyaromerocst K y4e0HBIM pecypcaM B PeXKUMeE OTIOKEHHOTO BPEMEHH, CAMOCTOSTEIbHON PadOTHl OCYLIECTBISIETCS Yepes3

CETh HHTepHeT B yZ[O6HOM JUIs1 HErO MECTE, BPEMEHU U TEMIIC.

HpI/I 06yquI/m JIMI € OTPpaHUYCHHBIMH BO3MOXXHOCTSAMHU 3J0POBbS 2JIEKTPOHHOC 06y'{€HI/IC, JUCTAaHIIMOHHBIC 06pa30BaTeJ’IBHBI€

TEXHOJIOTHH TIPEIYCMaTPUBAIOT BO3MOXKHOCTD IpHeMa-niepeady MHGOPMAaIK B JOCTYITHBIX I HUX (hopMax.

Peanum3zanust JUCUUILTUHEI C IPUMEHEHUEM DJIEKTPOHHOTO 00y4YeHUs, TUCTaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOIOTHH (1anee — D0,
JOT) ocymectiusercs: Ha OCHOBaHNH «I10JIOKEHHUS 0 peanu3alyyi OCHOBHBIX H JOTIOJHUATEIBHBIX 00pa30BaTeIbHBIX IPOrPaMM ¢
MIPUMEHEHUEM DJIEKTPOHHOTO 00yUYEeHHUs M JUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHI B (heaepaibHOM rocy1apCTBEHHOM
OIO/DKETHOM 00pa30BaTEIbHOM YUPEKICHUH BBICIIET0 00pa3oBaHusl « HeIsIOMHCKUI TocyJapCTBEHHBIH YHHBEpCUTET», «[lomokeHus
0 MOpsAKE 3a4eTa 00YJaIOIIUMCS 110 OCHOBHBIM MPO(ECCHOHAIBHBIM 00pa30BaTEIbHBIM MPOrpaMMaM BBICHIEr0 00pa30oBaHuUs B
OI'BOY BO «Uenl'Vy» pe3yabTaToB OCBOCHHUS B OPTaHU3AIUSIX, OCYIIECTBIISIOMINX 00pa30BaTeIbHYIO IEATEIBHOCTD, YICOHBIX
MPEMETOB, KypCOB, TUCIUIUIAH (MOJyJIel), MPAKTHK, TOMOJHUTEIBEHBIX 00pa30BaTEIbHBIX IPOTPAMM IIOCPEACTBOM IEKTPOHHOU
nHpOpMaIMoHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl'Vy». B uckimountenbHbIX ciaydasx (popc-Maxop | T.I1.) MpH
peanu3zanuu 00pa3oBatesibHON AesaTenbHOCTH ¢ npuMeHeHneM D0, IOT MoryT NpUMeHsATh KOMIOHEHTHI, HE BXOAAIINE B IIEPCUCHb

ANIEKTPOHHON MH(POPMAIIMOHHO- 00pa30BaTEeIbHON CPeIbl.

10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCH C HHBAJIMJHOCTBIO 1

OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 310POBbSA

OcBoeHUe TUCLUNIMHBI HHBATUAAMH U JMLAMU ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3J0POBbs OCYLIECTBIIETCS C UCHOIb30BAHUEM
CHELHATbHBIX TEXHUYECKUX CPEICTB U IoJI0 HHGOPMALMOHHBIX TEXHOIOTHH, IPEJOCTaBIsAeMbIX PecypcHbIM yueOHO-METOqUIECKUM
LEHTPOM 110 00y4EHHIO HHBAJIUIOB U JIHI| C OTPAHUYEHHBIMU BO3MOXXHOCTAMHU 3710poBbst Uenl'VY 1o 3anpocy oOyuaromerocs.

1. MoOmIEHbIE CIeHaIbHBIC TEXHHYECKUE CPEACTBA IS JTHII C HApYIICHUSIME 3PSHHS: TOPTaTHBHBIA KOMIBIOTEP C BBOIOM/BBIBOIOM
mpudrom Bpaiins ¢ cunre3aropom peun «EIBraile-W14J G2»; HoyrOyku ¢ nporpamMmmHoii 9kparHoro goctyna NVDA; ainekTpoHHbIe

YBEIUYUTEIIN IJId YAAJICHHOI'O IIPOCMOTPA; BUACOYBECININUTEIN ITOPTATUBHBIC, Tnd)nonneep; HI/I(I)pOBI)Ie HHKTOd)OHLI.

2. MoOusbHbIe CrIelHMaNbHBIE TEXHHYECKUE CPEeNCTBA IS JIMI] C HApPYLICHUSIMU CIIyXa: CUCTeMa CBOOOJHOTO 3BYKOBOTO IOJSI CO
BCTPOGHHOW coBMecTHUMOCThI0 ¢ FM-ycrpoiictBamu; paauoxiiaccel «Coner-PCM» ¢ mepepaTdynkoMm, 3aylIIHBIM HHAYKTOPOM H
MHIYKIUMOHHON TeTel; cucreMa MHGOPMalMOHHAs Ui ciabocibluanmx nepeHocHas «Mcrok» A2 co BCTPOCHHBIM ILIEEPOM —
3BYKOBBIM HH(OPMATOPOM; JJOKYMEHT-KaMepa; IpOorpaMMUPyEMBIE CIIyXOBBIE allllapaTbl UHIUBUIYAIbHOTO 0JIb30BaHHU.

3. AccuctuBHbIe MH(GOPMALMOHHBIE TEXHOJIOTMHU: MPOTrpaMMHOE oOecrieueHHe SKpaHHOro naoctyna c¢ cuHTe3oM peun NVDA;
IPOrpaMMBbl 3KPAHHOI'O YBEIMYEHHS; IPOrPAMMBI PEUEBOTO CUHTE3a 11 KOMIBIOTEPOB U HOYTOYKOB; IIPOIPaMMBbl PEUEBOIO CUHTE3A

JUTSt MOOHMJTBHBIX YCTPONCTB; KpaHHas KIABUATYypa; SKpaHHAs JIyIa.

IMpu HEoOXOAMMOCTH IJisi OOYYArOUIMXCS C HapyIICHUSMH 3peHHs Ha pabouMx MecTax s MPOBEACHUSI MPAKTHYECKUX WU
a00paTOPHBIX 3aHATHI YCTaHABJIMBACTCS CIELHUAIBLHOE TporpaMMmHoe obecriedeHue (mporpamma peueBod HaBuraumu NVDA,

PCUCBBIC CUHTE3aTOPbI, DKPAHHBIC J'IyHI)I).

B yueOHble aynuTopuu obOecneuyuBaeTCs OCCHPEISITCTBEHHBIM JOCTYN /sl OOYYarolIMXCS WHBAIUIOB M OOy4YaroIIUXcs C
OrpaHUYECHHBIMU BO3MOXKHOCTSMH 37I0POBbs. B KaXX10# ayANTOPUH, TIe 00YJarOTCSl MHBAIUABI | JIUIA C OTPAaHUYCHHBIMHU
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BO3MOXKHOCTSIMHU 37I0POBBS, IPEIYCMAaTPUBACTCSI COOTBETCTBYIOIIEE KOJIMYESCTBO MECT JUISl OOYYAIOIIMXCs ¢ Y4eTOM HapyIICHUH HX
30POBBS.

Jnist OCBOCHHWSI MUCHUIUIMHBI MHBATUIAM W JIUIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JIOPOBBSI MPEIOCTABISIETCS] JOCTYN K
MeyaTHBIM UCTOYHUKAM, HMEIONIMMCS B HaydHOH OuOmmoTteke Yenl'Y, ¢ MOMOIIBIO CHEUATIBHBIX TEXHHYECKUX CPECTB; OCTYI K
9JICKTPOHHBIM HCTOYHUKAM, MPEACTABICHHBIM B (OpMe IJIEKTPOHHOTO JOKyMeHTa B (oHae HayuHOi OmOimorexn Yenl'VY wim
JNIEKTPOHHO-OUOIMOTEYHBIX CUCTEMaX, C MOMOIIbIO CHEMUATbHBIX TEXHHYECKUX U MPOrPAMMHBIX CpencTB (pabodee MeCTO s
HE3psSYero TMOJb30BaTeNsl C MPOTPaMMHBIM OOECIieYeHHEeM JKpaHHOTro noctyma ¢ cuHTesoM peun NVDA, pabouee mecto ¢
KOMIIBIOTEPHBIM POJUIEPOM U KiiaBuaTypoil Clevy ¢ 6oJbIIMMU KHOIIKAMHE K C Pa3JIeISIFOIIEH KIIABUIIH HAKIIAIKON ).
VY4eOHO-MeTOIMUeCKHe MaTepHaNbl 11l 00y4JaromuyXcsl U3 YHCIa MHBAIUIOB U JIMIl C OTPAaHMYEHHBIMH BO3MOYKHOCTSIMH 310POBBS
MPETOCTABISIIOTCS B OpMax, alaliTHPOBAHHBIX K OTPAHUYCHHUSM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUK:

Jnist mn ¢ HapyIIeHNUsIMU 3peHHS:

- B IEYATHOM (hOpMe YBETMICHHBIM IIPUPTOM,

- B popMe IIEeKTPOHHOTO TOKYMEHTa,

- B popme ayauodaiina,

- B ieyaTHO# (hopme mipudTom Bpaitns.

Jlis nu1 ¢ HapynIeHUsAMH CiTyXa:

- B IIeyaTHo# opme,

- B (hopMe IIIEKTPOHHOTO JIOKYMEHTA.

Jnist man ¢ HapyIIeHNUsIMHA OIIOPHO-/IBUTaTENBFHOTO anmapaTa:

- B IIeyaTHOM (opme,

- B popMe INEKTPOHHOTO TOKYMEHTa,

- B opme ayauodaiina.

JlaHHBIA IepeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHT'€HTa 00YJarOIIHXCsI.

JU71st MHBAJIMAOB ¥ JIUI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3/J0POBBSI OCBOCHHE TUCIUIIMHBI MOXKET OBITh YACTHYHO WITH IOJTHOCTBIO
OCYIIECTBIIEHO C UCTIOIB30BaHUEM JAUCTAHIIMOHHBIX 0Opa3oBatenbHbIX TexHomoruii (Moodle, Adobe Connect Pro u mp.).

B ocBoeHun AVUCHUIUIMHBI MHBAJIMAAMU U JIMOAMU C OTPAaHUYCHHBIMU BO3MOXKHOCTSAMU 3J0POBbs HUCIOJIB3YETCA WHAUBHUIYyaJIbHAsA
pabora. Ilon WHAMBHAYalBHOW padoTON mOApasymeBaercs ABE (GOPMBI B3aUMOJEHCTBHS C NperogaBaTelieM: HHIMBUIYalTbHAas
yueOHasi paboTa (KOHCYJIBTALMHU), T.C. TOTOJHUTENBHOE pa3bsCHEHHE y4eOHOro Marepualia U yrilyOJIeHHOe M3y4YeHUEe MaTepHuaia ¢
TeMH OOYYalOIMIMMHCS, KOTOpbIE B O3TOM 3aMHTEPECOBAHBI, W WHAMBHIyalbHas BOCIUTATeNbHAs pabora. VHOuBUayaIbHBIE
KOHCYJIbTAallMW HAaITPpaBJICHbI HA UHAUBUAYaJIU3allUIO O6y‘{€Hl/lﬂ 1 YCTAHOBJICHUIO BOCITUTATCIIBHOI'O KOHTAKTa MEXKY MMPEIIOAaBaTCIICM
1 00yJaomuMcs HHBAUTUIOM HIIH O0YYaIOIIMMCS ¢ OTPaHMYSHHBIMH BO3MOXKHOCTSIMHU 3I0POBBSL.

HpI/I MPOBCACHNUHU NTPOUCAYPBI OLICHUBAHWS PC3YJILTATOB OGy‘iCHI/Iﬂ WHBAJIUAOB U JIUL C OTPAHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbS 11O
JUCIUIUIMHE O00ECIeYrBAECTCSl BBHIOJHEHHE CIEAYIOUIMX IOIOJHHUTENBHEIX TpeOOBaHMH B 3aBUCHMOCTH OT WHIMBUAYaJIbHBIX
0CcOOCHHOCTEH, 00yUaroLIUXCs:

a) MHCTPYKIHMS IO TOPSIIKY MPOBEACHUS MPOLENYPhl OLEHUBAHUS IPENOCTABISIETCS B IOCTYMHOU (opme (YCTHO, B MUCHMEHHON
¢bopme, B uceMeHHOH popme mpupToM Bpailiis, yCTHO ¢ HCIOIB30BaHHEM YCIYT CYpAOIIEPEBOIUHKA);

6) nmoctymHas ¢opMa NPEIOCTaBICHUS 3aJaHUM OIEHOYHBIX CPeACTB (B HewyaTHOH ¢opme, B meyaTHoil (opMe yBEIMYEHHBIM
mpudToM, B iedatHo# dpopme mpudTom bpaiins, B hopMe 2IIeKTpOHHOTO TOKYMEHTA, 33/IaHHs 3a4UTHIBAIOTCS] aCCUCTEHTOM, 3a1aHHs
MPEIOCTaBIISIOTCS C HCIIOJIb30BaHUEM CYPIONICPEBOA);

B) JocTymHas (popMa MPeJOCTaBICHHsI OTBETOB Ha 3aJaHMs (MIMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMITbIOTEpE, MUCHMEHHO
upudTom Bpaiins, ¢ HCoab30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

Ipu npoBeeHNU POLETYPhI OLICHHUBAHKS PE3YyIbTaTOB 00yUYESHWsS HHBAIMIOB U JIAL C OTPAHUYSHHBIMH BO3MOXKHOCTSMH 30POBBS
npeayCcMaTpmuBacTCa UCIIOJIb30BAHNC TEXHUICCKUX CPEACTB, HeO6XOlII/IMbIX UM B CBA3HU C UX UHANBUAYaJIbHBIMU OCO6CHHOCTHMI/I. Civit
CpeacTBa MOTYT OBITH mpenocTaBieHbl Yenl'Y WM MOTYT WCHOJNB30BAaThCS COOCTBEHHBIE TEXHUUYECKHE CpeacTa. Ilpu
HCO6XO}1HMOCTI/I HWHBAJIUAaM U JULaM C OI'paHUYCHHBIMU BO3MOXXHOCTAMHA 3J0POBbS MPEAOCTABIIACTCA AOTIOJHUTCIBHOC BPpEMS I
MOJTOTOBKH OTBETA Ha 3aJaHus, IPOLEeypa OLCHUBAHUS Pe3yIbTaTOB OOYUESHUS 10 TUCIUILTHHE MOXKET MIPOBOJUTHCS B HECKOJIBKO
ITAIoB.

[IpoBeneHne mpoUenypbl OLCHUBAHUS PE3yNIbTaTOB OOYYEHHS WHBAJIHIOB U JIUI C OTPAHUYECHHBIMH BO3MOXKHOCTSIMH 3IIOPOBBSI
JOITYCKA€TCs C UCIIOJIb30BAHUEM IUCTAHIITUOHHBIX O6paSOBaTCJ’[BHbIX TEXHOJIOTUH.

© ®I'bOY BO «Henl'V»




BapuanTt 1

1. Haiitn Bapuanuio pyHKIHOHAIA

2

J[x] = J.(x'2+x)dt
0
2. Haiitu nomycTUMyK0 3KCTpeManb (yHKIIHOHAIA.
Jlokazatb, 4YTO Ha TOJY4YEHHOM SKCTpeMaau
JOCTUTACTCS IKCTPEeMyM (YHKITMOHATIA

J[X] = j(x'2—4x'sin 2t —t2)dt;
>(<)(O) =—1, x(2) =—cos4.

3. Haiitu momyctumyro 3KCTpeMaiib (yHKIIHOHAIIA,

3aBHCSILErO OT ABYX (YyHKIUN
1

I[x,, x,]= j(2x1'+x1’2 —x) (X + xz)z)dt;

0

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

4. HaiiTu nonyctuMyto 3KkCTpeMaib B 3aaaue boiblia
1

J~ (x'2+2 xx" +4x?)dt + 4x%(0) + x*(1) — extr.

0

5. Haiitu nonmyctumMyro skcTpeMaib (pyHKIMOHAIA
2x'

J[x]:.c[(x'z—m

x(0)=0.

+sin StJdt;

Bapuanr 2

1. Haiiti HOpMY Y = 3X% + X
a) B mpoctpanctse C[0, 2];
6) B npocrpanctse C[0, 2].

2. Haiitu pomyctuMyro skcTpeMalb (yHKIIMOHAJA.
Jlokazarb, YTO Ha TOJYYEHHOM HSKCTpeMasu
JOCTUTAETCs SKCTpeMyM (YHKIIMOHATIA

2
J[x] = J(x'2—4x'cos 2t + 5sin St)dt;

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

3. Haiitn mgomyctumyio skcTpemaib (yHKIMOHAJA,
3aBUCSIIETO OT ABYX (PYHKIIHIA

1
J[x, x,]1= j(x; +x = (x - xz)z)dt;
0

X1(0) =0, X1(1) =2,
X2(0) =— 2, x2(1) = -6.

4. HaiiTu nonmyctuMyro 3KCTpeMaib B 3aj1a4ye bonblia

1
[ (x"2+5xx’ +16 X?)dt+x*(0) + 4x3(L) — extr.
0

5. Haiitu nonmyctumyro skcTpeMaib (pyHKIMOHAIA
3

J[x] = I(X'Z—A'txlﬂsint]dt;

1

x(1) =0.




Bapuanr 1 Bapuanr 2

1. Haiitn nomyctumyro skcrpeMans ¢yHknuoHana B | 1. Haiitu gomycTumyio skcTpeManb (DyHKIMOHAJIA B

3aJ1a4uc CO CTapIIMMH ITPOU3BOJAHBIMU 3aJlavuc CO CTapIUuMH ITPOU3BOJHBIMU
1

1
J[x]= I(X"2+5X'2+4x2 +2¢* )dt; J[x]= j(x"2+3x'x"+x'2+2t)dt;
0 0
x(0)=2, x()=1+¢?, x(0)=-1, xX()=-¢L.
x(0)=2, x(1)=2chl, x'(0)=0, x'(1)=2shi.
2. Haiitn JIOITYCTUMYIO AKCTpeMalb B
2. Haiitn JOITYCTUMYIO JKCTpEMallb B | M30IIEPUMETPUYECKON 3a1aue

U30IIEPUMETPUUYECKOH 3aaue !
P P e J[x] = I(x'2+ 7t?)dt — extr;
J[x] = [x"*dt — extr; 0
0

1
A X(0)=1,x(1)=2, [xdt =3.
x©0)=0,x(1)=1, [(2x+4x)dt =1. 5
0 3. Pemuts 3amauy Jlarpamxka

3. Pemuts 3amauy Jlarpamxa 1
L j (U2 — 4xu + 5x3)dt — min
j (U2 + 6xu + 10x3)dt — min, ) '
0 X' =—2x+u, x(0)=0, x(1)=-4shl.

X'=3x+u, x(0)=0, x(1)=-2shl.
4. PewnTsh 33a7a4y ONTUMAJILHOTO YIIPABIICHUS
4. PewnTh 337a4y ONTUMAJIBHOTO YIIPABIICHUS

j(x'z +2x)dt—>min, x(0)=1, [x|<5.

0

j(x'z +4x)dt > min, x(©0)=2, |xl<4.

0




JlabopaTtopHnasi padora 2. IIpocreiimas 3a7aya BApUAMOHHOT0 UCYUCTEHUSA

PaccmaTpuBaercs 3agaua ncciae1oBaHUS Ha SKCTpeMyM (DyHKIIMOHAla

X2

J(y)=jF(x,y,y')dx—>extr (2.1)

X
C 3a/IaHHBIMHA I'PAHUYHBIMH YCJIIOBHAMMU:
y(4) =Y, Y(%)=VYa (2.2)
rJle MHTErpaHTF(x,y,y')— HempepbiBHas (QyHKUMsA TPEX MEPEMEHHBIX U AU pepeHuupyemas

(GYHKIMS IBYX CBOMX MOCIIETHUX apTyMEHTOB.
1. Heo0xoaumoe yciioBre IKCTpeMyMa (PyHKIIMOHAJIA: ypaBHeHUe Jiljiepa
Kak u3BecTHO M3 Kypca BapHAllMOHHOTO MCYUCICHUS, (PYHKIUS, HA KOTOPOH JOCTUTACTCS
sKkcTpeMyM B 3aaaue (2.1), (2.2), momkHa yaoBIETBOPATH AuddepeHnaibHOMYy ypaBHEHUIO
(ypaBHeHnuio Jiijiepa)
dF,.
F,-—2=0.
dx
OOGpaTHOE HEBEPHO: HA MPOU3BOJIHLHOM PELICHUU ypaBHEHHS Dujepa dKCTpeMyM (DyHKIIMOHaIa
MOJKET M HE JOCTUTAThCS.
JIro6oe pernieHue ypaBHEHHs Difiepa Ha3bIBAaeTCA IKCTPEMAJIbIO.
Tak xak ypaBHeHHE Diiyiepa JOMOIHAETCS HE HAaYa IbHBIMH, a TPAHUYHBIMU YCIOBHSIMH, TO
Teopema Koiin o cyiiecTBOBaHMM U €AMHCTBEHHOCTH pelleHus Au(epeHIInaIbHOr0 ypaBHEHUS
3lech HempuMeHuMa. MHBIMH cIOBaMH, IKCTpeMaib HE 00s3aTeNbHO CYIIECTBYET, a €Cld

CYHICCTBYCT, TO HC 00s13aTEILHO CAWHCTBCHHA.

Aaroputm pemennsi B Maxima.
1. CocraBuTh ypaBHeHHE Dilliepa, T.e. BBIYUCIUTH BCE BXOJSIINE B HErO MPOU3BOHBIC U

3anucaTh UX B OJIHOM BBIPQXKEHUH, HE 3a0bIB P 3TOM « = 0 ».

2. Haittm oOmee pemeHne monyduBiierocs aug@epeHmaIbHor0 ypaBHEHUS (CM.
naboparopHyto padoty 1).

3. HaiiTu yacTHOE peleHe, yI0BIETBOPSIOLIEE TPAHUYHBIM YCIOBUAM (2.2).
3ameuyaHue 0 TOM, KaK COCTAaBUTh YPaBHeHuUe Jiijepa.

dF..
IIpexxne Bcero, 3aMeTHM, YTO IOJIHAS IPOU3BOIHAS -y BXOJAIIIad B ypaBHEHHUE Dijepa,
b 9 d 2
X

BBIYHCIISIETCS IO (hopmyIie




Ha srane ¢opmupoBanusi ypaBHEHHsI, YTOObI HE 3arpOMOKIATh 3alHCh, MOKHO

CUMTaTh NPOM3BOAHYIO Y'HE3aBUCUMOM NepeMeHHOW, 00o3HauuB ee, Hampumep, Dy. Torna

BBIYUCJICHUC Fy. 3alMIICTCA KakK

diff(F, Dy);
[Tocrne Toro, kak ypaBHeHHe OyaeT chopMHUPOBAHO (U 3aMKUCAHO, HAIPUMED, B IEpEMEHHYIO eqn),
creyet ¢ moMolipio GyHkmuu SUbst cienats moacraHoBKY

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

2. YacTHBIN CiIydaii: HHTerpaJj uMIiyJibca

Ecnu unrerpanr F =F (x, y') HE 3aBHCHUT SIBHO OT Y, TO HMECT MECTO UHmMe2pal UMNYIbCad
F,. = const. (2.3)
Adaroputm pemenuss B Maxima.

1. CocraBuTh HHTETPA UMITYJIbCA. BhipakeHne He00X0AuMO 3aBepIuTh « = %K », rae %k
—MMs IPOM3BOJILHOM KOHCTAaHTBI CONSt u3 (2.3) (BooOie, koHcTaHTe U3 (2.3) MOXKHO JIaTh JII000e
UMsI, KOTOpOe Obl HAYMHAJIOCh C CUMBOJIA « % » M HE COBHagaso Obl ¢ MIMEHAMHU CHCTEMHBIX
KOHCTaHT).
2. Haiitu o01iee penienue noiaydusiierocs quddepeHaibHoro ypaBHeHHS.
3. Haiitu yacTHOE pelnieHue, ¢ MOMOIIBI0 IPAaHINYHBIX YCIOBHH (2.2) onpeienB KOHCTAHTBI
%c u %K.
IIpumep MoncKa YacCTHOTO PelIeHHs.
[Tyctp mmeeTcs oOIee penieHne HEKOTOPOro TU(QepeHINaTIbHOTO ypaBHEHHS,
3alicaHHoe B epeMeHHyto SOl
sol: y=%k*x+%c $
Tpebyercs HalTH YaCTHOE PEIICHKE, YAOBIETBOPSIONIEE TPAHMYHBIM ycaoBUaM y(0)=1,
y(2)=3.
Pemenne. Cozgamum nepeMeHHbIe, B KOTOPBIE 3aITUILIEM I'PAaHUYHBIC YCIIOBHSL:
x1: 0$
yl: 1$
X2: 2%
y2: 3%
[ToacTaBuM rpaHUYHBIC YCIOBUS CJIEBa U CIIpaBa B 00IIee pelieHre, YTOOI TOIYYUTh CUCTEMY

JMHEHWHBIX YpaBHEHHS OTHOCHTEIbHO Hen3BecTHBIX Y%0K 1 %0C.

linEqQl: subst([x=x1,y=y1],sol);
linEQ2: subst([x=x2,y=y2],sol);
1=%c
3=2*%Kk+%c



3areM ¢ MOMOINBI0 (GYHKIHK SOIVEe pemmM cHCTeMy ypaBHCHMI M 3allMIIEM pPE3yJbTaT B
IEPEMEHHYIO CON:
con: solve([linEql, linEg2], [%k,%c]));
[[%k=1,%c=1]]
HOI[CTaBI/IB S3HAYCHHUS MMOJTYUYUBIINXCSA KOHCTAHT B o6mee PEUICHUEC, ITOJIYYHUM HaCTHOC pemeHHe:
subst(con,sol);

y=x+1

3. 3ananue
Jns ¢yHkuuonanoB a), b) maiitu skcTpemanu u moctpouTh ux rpaduku. Jlus moucka
9KCTpeManu GyHKIHOHaIa D) BOCIOIB30BaTHCSI HHTEIPAIOM UMITYJIbCA.

Bapuanr 1.

1

a). J(y):j(y'2+4y2—8xy+2x2)dx; y(-1)=3;, y(1)=1,

-1
2

b). J(Y)=I(y'2—4y'ezx+sin2x)dx; y(0)=1 y(2)=-2;

0

Bapuanr 2.

a). J(y):Jl.(y'z—4y2+2xy—x2)dx; y(-1)=2; y(1)=4;

b). J(Y)=I(y'2—4y'sin2x—x2)dx; y(0)=1; y(2)=-1;

0

Bapuanr 3.
1

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

-1

b). J(y):j.(y'z—4y'0052x+55in3x)dx; y(0)=2; y(2)=-3;

0

Bapmuanr 4.
2

a). I(y)=[(y?+9y? +2xy-xsinxjdx; y(0)=1; y(2)=2;

0

b).J(Y):}(yd_ffc+xﬁnxjdX; y1)=1 y@B)=-2;

1

Bapmuanr S.
0

a). J(y):J'(y'z—4y2+2y+xezx)dx; y(-2)=0; y(0)=1

b). J(y)zj(y'z—Zy'e*+cosx)dx; y(-1)=2; y@)=3;

-1

Jluteparypa
[1] BacunbeBa A. b., Measenes I'.H., TuxonoB H.A., Ypasrunpnuna T.A. [luddepennmansabie

Y UHTETpajibHble ypaBHEeHUs. Bapuanuonnoe ucuucnenne. M.: ©USMATIINAT, 2005. — 432 c.



1.Vka3arp sKcTpemalnb (yHKIHOHAIA

2
.|.(X'2—4x'e2t +sin?t)dt — extr; X(0) =1, x(2) = e
0

JUIS CJICI[}’IOH.Ief/'I 3ala4 BApHALIMOHHOTO HCUUCIICHUSA

1) x=e¢t 2) x=2et

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

2. YcTaHOBUTE BUJ CIAEAYIOUICH 3a/1a4i BApUALlMOHHOTO HCYUCIICHUS

(x"2—2x'2+x2 - 2e‘)dt —> extr;

x(0) =2, x(fj =0, x'(0)=1, x’(zj =— (2+”j.
2 2 2

HpOCTeﬁmaﬂ 3a/la4ya BaprualiuOHHOT'O

O N[N

2) 3anmaua bonbia
WCUYUCIICHUS

3) 3amava co cTapUIMMU MPOU3BOTHBIMU 4) H3zonmepumerprueckas 3aaada

3.Yka3atb OKCTpEeMaJib (I)YHKI_II/IOHB.J'IB. HJIA cnez[yfomeﬁ 3a/la4i BapualluOHHOT'O UCYHUCIICHU A
2

j(x'2_4x'cos 2t +5sin 3t)dt — extr;

0

x(0)=0
1) x = cos2t 2) x = —sin2t

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