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Pabouast mporpamMMa qUCIUIUTHHEI "BapuaoHHOe HCYHCIICHNE U ONTUMAIIBHOE YIIpaBiieH:ue" 110 HallpaBICHAIO
noarotoBku (cneuuansHocth) "TpukinagHas MaremMaTika 1 HHGOpMaTUKa' HapaBIeHHOCTH (POdHUITIO) cTp. 3
NnpopmarmonHo-ymnpasnendeckue Texnosiorun ®I'BOY BO «Henl'Y»

Conep:xkanue

1. Henu ocBOEHUS TUCIIMIIMHBI

2. Mecto nucuuruinasl B cTpyktype OITOIT

3. Komnerenuuu obyuaroiierocsi, popMUpyeMbie B pe3yabTaTe OCBOCHHUS TUCHUTLITUHBI
(Momynst)

4. O0beM TUCITUTIINHBI (MOTYJIs)

5. CtpykTypa 1 coaep)aHue AUCIUIUIHHBI (MOJTYJIS)

6. @OH/1 OLIEHOYHBIX CPEJCTB

6.1. IlepeueHb BUIOB OLIEHOYHBIX CPEACTB

6.2. TurnoBble KOHTPOJIBHBIE 33JIaHKS U UHBIE MAaTEPUAJIbI ISl TEKYILIEH aTTecTaluu
6.3. TunoBble KOHTPOJILHBIE BOMPOCHI U 3aaHUS 1JIs1 IPOMEXKYTOUYHOM aTTECTaIlluU

6.4. Kputepuu orieHUBaHUS

7. YueOHO-MeToAu4YeCcKoe U HH(POPMAIMOHHOE 00eCTICUeHUE AUCITUTIIIUHBI (MOTYJIs)
7.1. PekomeHnayemas aureparypa

7.2. Ilepeuenb pecypcoB HH()OPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTu "MuTepHer"
7.3. Ilepeuenb UH(POPMAITMOHHBIX TEXHOJIOTUMA

8. MaTepuaibHO-TEXHUYECKOE 00ecTieueHrne JUCIUIUTUHBI (MOTYIIs)

9. Meroandeckue ykazaHusi 711 OOyJarOMINXCs 0 OCBOCHUIO AUCITUTUTHHBI (MOTYIISI)
10. CienmasibHbBIE YCIIOBUSI OCBOCHUS JUCITUTUIMHBI O0YYAOITUMUCS ¢ MHBATUAHOCTHIO U
OTPaHUYECHHBIMU BO3MOKHOCTSIMU 3JI0POBBS
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Pabouast mporpamMMa qUCIUIUTHHEI "BapuaoHHOe HCYHCIICHNE U ONTUMAIIBHOE YIIpaBiieH:ue" 110 HallpaBICHAIO
noarotoBku (cneuuansHocth) "TpukinagHas MaremMaTika 1 HHGOpMaTUKa' HapaBIeHHOCTH (POdHUITIO) cTp. 4
NupopmarmonHo-ymnpasnendeckue Texnosnorun ®I'6OY BO «Henl'Y»

1. HEJIX OCBOEHUA TUCIHUITINHBI

Llens ocBoeHHs y4eOHON AUCUUILIMHEI «BapHalimoHHOE HCUHCIICHNE U ONTUMAJIBHOE YIIPABICHUE» COCTOUT B IPUOOPETEHUI
CTYICHTaMH TE€OPETUUECKNX 3HAHUN U MPAKTUYECKUX YMEHHH U HaBBIKOB 110 OECKOHEYHOMEPHOH ONTUMH3ALNH, UCIIOIb30BaHIH UX
JUIA PELIeHUs IPUKIIAJHBIX 3a/1a4

PeByJ'ILTaTI)I 06y‘IeHI/I$I 10 JUCHUIITIMHE HAIIPABJICHbI HA JOCTHKECHUE NHAUKATOPOB COOTBETCTBYIOIINX KOMITETCHIIWN:

OIIK-1.1. O6naaaer pyHIaMEHTAILHBIMHI 3HAHUSMH, TIOJYYCHHBIMH B 00JIACTH MaTeMaTHYECKUX U (MJIM) €CTECTBEHHBIX HAYK

OI1K-1.2. JIleMOHCTpHpYET YMEHHUE peliaTh 3a1a4uu, (GOpMYIHPYyeMbIe B pAMKaX MATEMaTHYECKUX U (M) ECTECTBEHHBIX HAYK

OIIK-1.3. VimeeT HaBBIKU MCIIOJIB30BAHUS OCHOBHBIX MOHSATHI, TEOPEM, 3aKOHOB MaTeMaTHKU U (WJIN) ECTECTBEHHBIX HAYK JUIS
penieHus 3a1a4 IpodhecCHOHANBHON NeITeTbHOCTH

2. MECTO JUCHHUIIIMHBI B CTPYKTYPE OIIOII

Huka (pazgen) OIIOIT: b1.0.18

2.1 TpeGoBaHus K IPeABAPHTEIbHON MOAr0TOBKE 00yYal0OIerocs:

AnreGpa

MareMaTu4ecKkuii aHaanu3

Juddepenunanpapie ypaBHEHHS

MeToabl ONITUMHU3AIUN

DyHKIMOHAIBHBIN aHAIN3

2.2 JIncuMnJuHbI M MPAKTUKH, JJIs1 KOTOPbIX OCBOEHME JAHHOI JMCHUILTUHBI (MOYJIs1) He00X0IMMO KaK NpeAllecTBYIOLIee:

BeInonHeHre ¥ 3a11uTa BIMYCKHOW KBaTHM(DUKAIMOHHON paboThI

3. KOMIIETEHIINHN OBYYAIOIIET'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MOoAayJisl)

OIIK-1: Cnoco0eH npuMeHATh (yHAaMeHTAJIbHbIE 3HAHUS, MIOJIyYeHHbIe B 00,1aCTH MaTeMaTHYeCKUX U (WJIM) eCTeCTBEHHBIX
HAYK, 1 UCN0JIL30BATH HX B PO eCcCHOHAILHOII 1eATeTbHOCTH

3HaTh:

Jst noctmkenns OIIK 1.1: 3HaTh onpeneneHus, TEOPEMbI, HOIXOABI K PEIICHHUIO 3a/1a4 BAPHAIIMOHHOTO HCYUCIICHUS U ONITUMAIBHOTO
YIpaBJIeHHUs

YMeTb:

I[J'If[ JAOCTHXKCHUA OIIK 1.2: YMETH NPUMCHATH METOAbI BApUAIITMOHHOT'O HCYUCJICHUSA U OIITUMAJIBHOT'O YIIPABJICHUS ITPU PEHICHUN
KOHKPETHBIX 3a1a4, paCCMaTPpUBACMbIX B paMKax JUCHUILIMHBI

Baagern:

I[J'If[ JAOCTHXKCHUA OIIK 1.3: BJIaAC€Th HABbIKAMU IPAKTUYCCKOTO MCIIOJIB30BaHNs OCHOBHBIX MOHSTUH U METOJA0B BapHAITUOHHOTO
HUCYNCIICHUS U ONITUMAJIBHOTO YIIPAaBJICHUSA

B pe3yabTaTe 0OCBOCHHS JUCHUIJIMHBI 00y4YalOLIUiics A0 KEH

3.1|3uaTh:

3.1.1|mpumepbl 33184 BAPHALMOHHOTO UCYHUCIICHNUS, HEOOXOTUMBIE YCIIOBHUS C1a00ro 3KCTPEMyMa, OCHOBHYIO JIEMMY
BapHAIIMOHHOTO UCYHCIICHUSI, ypaBHEHUE Diliepa, MpaBmiio MHOKHUTENeH Jlarpamka, MpUHINI MaKCUMyMa
Ilontpsruna

3.2|Ymerh:

3.2.1|pemaTh MpOCTEHIIYIO 3a/1a4y BAPUALIOHHOTO HCUYUCIICHUS, 3a1auy boiblia, BApHALMOHHYIO 33]1a4y C ITOIBHXKHOM
TpaHMLIEeH, 3aJauy CO CTapIIMMU IPOU3BOJIHBIMY, H30IIEPUMETPUYECKHUE 3a/]1auu, 3a1auy Jlarpanxka, 3agauy
ONTUMAJILHOTO YIPaBJICHUS

3.3|Baagern:

331 MIPAKTUYECKOT0 MCIIOJIb30BaHN MAaTEMATUICCKOTI'O HHCTPYMCHTapUs, 0a30BBIX MOHATHH K METOJA0B BapHAlITMOHHOTO
HUCYHUCIICHUA
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Pabouas nporpamMmma IUCHUTUIMHBL "BapI/IaHI/IOHHOG HUCYHUCIICHUC U OIITUMAJIbHOC praBHeHI/Ie" I10 HaIIpaBJICHUIO

noaroToBkH (crenuansHocty) "TIpukiaaHas MaTemMaTHKa 1 HHGOpMaTHKA" HAIIPaBICHHOCTH (PODUITIO) cTp. 5
Hndopmarmonno-ynpasiendeckue texnonaorud ®I'bOY BO «Henal 'V»
4. OFBEM JUCIMIIJINHBI (MOAYJIS)
O6Lwas TpyaoemMKoCcTb 33ET
Yacos no yuebHoMy Iutany : 108 Bugsl KOHTpOJIsL B ceMecTpax:
B TOM UHCIIC :
ayJUTOPHBIE 3aHATUA : 72 3a4eThl 7
caMocTosiTenbHas pabora : 36
5. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBI (MOAY JIST)
Kox HaumeHoBaHHe pa3/ie/ioB U TeM /BHJL 3aHATUS/ Cemectp | Hacos JIntepatypa
| 3aHATHSA [ Kvpc
Pa3zpen 1. OcHOBHbIE MOHSITUSI BAPHALMOHHOIO HCYMCIEHHUS
1.1 TIpumepsl 3anau BapuaninoHHOro ucuucieHus. OnpeaeneHue GyHKIUOHANIA. 7 2 JI1.1J11.2 J11.3J12.1
CuibHBIN U c1a0bli 5KcTpeMyMbl pyHKIMOHANA. OrpeneseHe Bapuauu JI2.2J12.3
¢ynkmonana. Heobxomumoe ycoBue skcTpeMyma ¢yHKIoHana. /Jlex/ 21932
1.2 OCHOBHBIC MTOHATHS BAPHALIMOHHOTO UcYHCIeHuUs. [[oHSITHE HOPMBI. 7 4 JI.1J11.2 J11.3J12.1
Haxoxnenue Bapuanuu ¢yskiuonana /Ip/ J12.2J12.3
21932
13 Pemenune nuddepennuansubix ypasHeHuil B cucteme MAXIMA /J1a6/ 7 4 JI1.1J11.2 J11.3J12.1
J12.2712.3
21092
1.4 IIpumepsl 3a1a4 BapUalluOHHOro ucuucieHus. Onpejenenue GyHKIUOHAIA. 7 4 JI1.1J11.2 J11.3J12.1
CubHBIN U c1a0bli 3KcTpeMyMbl QyHKIMOHANA. OpenesieHie Baprualuu JI2.2J12.3
¢yakunonana. HeoOxoaumoe yciosue sxkctpemyma ¢ynkiuonana. /Cp/ 21092
Pazpgean 2. [Ipocreiilas 3a1a4a BApMALMOHHOI0 HCYHCICHUS
2.1 Heobxonumoe yciioBue ciiaboro 3KCTpeMyma B MpocTeiineii 3aiaue 7 2 JI1.1J11.2 J11.3J12.1
BapUaIMOHHOTO HcuucieHus. OCHOBHas JeMMa BapHallMOHHOT'O UCUUCIICHHUSI. JI2.2J12.3
VYpasuenue Jiinepa. /Jlex/ 21932
2.2 3a1auu BApUALMOHHOTO UCYMCIICHHUS CO CTAPIIMMHU IPOU3BOIHBIMH. 7 3 JI1.1J11.2 J11.3J12.1
Ypasuenue Ditnepa-Ilyaccona. Heo6xoaumoe ycinoBue ¢1aboro sakCcTpeMyma JI2.2J12.3
VIS CTy4dasi BEKTOpHOU nckoMoit pyHkimu. Cucrema ypaBHeHui Diisepa. /Jlex/ 2192
2.3 TIpocreiitas 3a1a4ya BapualiioHHOTo ucuucienus /TIp/ 7 4 JI1.1J11.2 J11.3J12.1
JI2.2J12.3
21932
24 O06001IeHUs TpOCTeiIIeH 3a1a4K BapUalHOHHOTO ucuncienus /I1p/ 7 6 JI1.1J11.2 J11.3J12.1
JI2.2J12.3
21932
25 TTowuck peuieHus npocTeiinen 3a1a4u BapUaMOHHOTO UCYUCIICHUS B CUCTEME 7 2 JI1.1J11.2 J11.3J12.1
MAXIMA /JTa6/ JI2.2J12.3
21932
2.6 IIpocreiimas 3agaya BapuaoHHOro ucuuciaenus. O606menus npocreieit 7 8 JI1.1J11.2 J11.3J12.1
3a/1auu BapualmoHHoro ucuucienus /Cp/ J12.2 J12.3
21092
Pazgen 3. 3agaua BApHALMOHHOIO HCYUCICHHUS € OABMKHOM rpanuuei
3.1 3anaua bonbua. YcnoBus TpancBepcanbHOCTH. /JIek/ 7 3 JI1.1J11.2 J11.3J12.1

J12.2J12.3
01092

© OI'bOY BO «Henl'V»




Pabouast mporpamMMa qUCIUIUTHHEI "BapuaioHHOe HCYHCIICHNE U ONTUMAIIBHOE YIIpaBiieHue" 110 HallpaBICHAIO
noarotoBku (cneuuansHocTh) "TpukinagHas MaremMaTika 1 HHGOpMaTUKa' HarpaBIeHHOCTH (IPOoduUITIO)
NnpopmarmonHo-ymnpasnendeckue Texnosnorun ®I'bOY BO «Henl'Y»

cTp. 6

3.2 3aaun BapUAIMOHHOTO UCYUCIICHHS C MTOJIBUKHOM rpanuueit /T1p/ 7 4 JI1.1J11.2 J11.3J12.1
J12.2J12.3
0132
3.3 Kontponbnas padora Nel /TIp/ 7 2 JI1.1J11.2 J11.3J12.1
J12.2J12.3
0132
34 HaxoxxaeHue skcTpeMaiy B 3aJade co CBOOOJHOM IpaHuLiel B cucreme 7 2 JI1.1J11.2 J11.3J12.1
MAXIMA /J1a6/ J12.2J12.3
01032
35 Haxoxnenue sxctpemanu B bonbua B cucreme MAXIMA /J1a6/ 7 2 JI1.1 J11.2 J11.3J12.1
J12.2J12.3
01032
3.6 3ajauy BapHalIOHHOIO UCUUCICHUS C MOJBIXKHOI rpanunei /Cp/ 7 4 JI1.1J11.2 J11.3J12.1

J12.2J12.3
01032

Paznen 4. IlpaBuJio MmuoxkuTeeii Jlarpan:xa B ri1agKkux KOHEYHOMEPHBIX
3a/1ayax Ha YCJIOBHBIN IKCTpeMyM

4.1 [IpaBuno muokuTENeH Jlarpanka B I1aJIKOH KOHEUHOMEPHOM 3ajiaue Ha 7 2
yCIOBHBIH 3kcTpeMyM. /JIex/

JI1.1J11.2 J11.3J12.1
J12.2J12.3
01092

4.2 [IpaBuno muoxuteneii Jlarpanxka /Cp/ 7 4

JI1.1 J11.2 J11.3J12.1
J12.2J12.3
01092

Pazgen 5. U3onepumerpuyeckas 3aaava. 3agaqa Jlarpanxa

5.1 [IpaBuno muokuTenei Jlarpanka B riaIkux OECKOHEYHOMEPHBIX 3a/la4ax Ha 7 2
yCIOBHBIH 3kcTpeMyM. /JIex/

JI1.1J11.2 J11.3J12.1
J12.2J12.3
01092

5.2 3anmaua Jlarpanxa. [locTaHoBKa 3ajauu. YTIpaBIseMblid, TOMyCTUMBII U 7 2
ONTHMAIBHBIH Tporiecchl. HeoOX0oMuMbIe YCIOBUS CIa0d0ro JIOKaIbHOTO
MUHHMYyMa B 3aj1aue Jlarpamxa. /JIex/

JI1.1J11.2 J11.3J12.1
J12.2J12.3
01092

5.3 [IpaBuno muoxuteneit Jlarpanxka /I1p/ 7 2

JI1.1 J11.2 J11.3J12.1
J12.2J12.3
01092

54 Uzonepumerpuueckas 3anaua /I1p/ 7 4

JI1.1J11.2 J11.3J12.1
J12.2J12.3
01092

55 3anaua Jlarpanxa /TIp/ 7 4

JI1.1J11.2 J11.3J12.1
J12.2J12.3
01092

5.6 [Mowuck perenus uzonepumerpudeckoii 3agauu B cucreme MAXIMA /J1a6/ 7 2

JI1.1 J11.2 J11.3J12.1
J12.2J12.3
01092

5.7 Uzonepumerpuyieckas 3aaaua. 3agada Jlarpamxka /Cp/ 7 8

JI1.1J11.2 J11.3J12.1
J12.2J12.3
01092

Pa3znes 6. 3agaya onTUMAIBLHOIO YIIPABJICHHS

© ®I'BOY BO «Henl'V»




Pabouast mporpamMMa qUCIUIUTHHEI "BapuaioHHOe HCYHCIICHNE U ONTUMAIIBHOE YIIpaBiieHue" 110 HallpaBICHAIO
noarotoBku (cneuuansHocTh) "TpukinagHas MaremMaTika 1 HHGOpMaTUKa' HarpaBIeHHOCTH (IPOoduUITIO) ctp. 7
NnpopmarmonHo-ymnpasnendeckue Texnosnorun ®I'bOY BO «Henl'Y»

6.1 [MocraHOBKa 331241 ONITUMAJIBHOTO yripaBiieHus. [I[pumepsl 3a1a4 7 2 JI1.1J11.2 J11.3J12.1
ONTUMAJILHOTO ynpasieHus. OnpeseneHye J0KajlbHO ONTHMAIBLHOTO IpoLecca J12.2J12.3
B CHUIBHOM cMbIciie. @opmymnupoBka npuniuna makcumyma JI.C.ITonTpsaruna. 2132
/JTex/
6.2 3amada onTUManbHOTO yrpasnenus /T1p/ 7 4 JI1.1J11.2 J11.3J12.1
J12.2J12.3
21932
6.3 Kontponbnas padbora Ne2 /IIp/ 7 2 JI1.1 J11.2 J11.3J12.1
J12.2712.3
01032
6.4 3ajada onTUManbHOro ynpasuenus /Cp/ 7 4 JI1.1J11.2 J11.3J12.1
J12.2712.3
01032

Paznen 7. UnuciaeHHbIEe METOAbI IS peuieHusd 3a1a4 BApDUALMOHHOI'O

HCYHCTEHUS
7.1 Meto/ HauaJIbHBIX MAPAMETPOB JJIs PEIICHHUS 3a/1a4 BAPHAIHOHHOTO 7 2 JI.1J11.2 J11.3J12.1
ucuucienus B cucreme MAXIMA /JIa6/ JI2.2J12.3
21932
7.2 Merton Putna ai1st penieHuns 3a1a4 BapHaliOHHOTO HCYHCIICHUS B CUCTEME 7 4 JI.1J11.2 J11.3J12.1
MAXIMA /JTa6/ J12.2712.3
21932
7.3 UucneHHbIe METO/IBI TSl PELICHHUS 3a/1a4 BapHalOHHOTo ucuncienus /Cp/ 7 4 JI1.1J11.2 J11.3J12.1
J12.2712.3
21932

6. ®OHJI OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHI0OB OLIEHOYHBIX CPeICTB

KonTtpomnbHbie paboThI
Jla6opaTopHble paboThI

Bormpocs! 4715t HOATOTOBKH K 3a4€Ty
Tecr

6.2. TunoBble KOHTPOJIbHBIE 32JaHUSI U HHbIE MaTePHAJIbI JJIs TeKylleil aTTecTalluu

OO6pa3sel; KOHTPOJIbHOM PabOThI IPUBE/ICH B MPHUIIOKECHUHU

O6pa3zer 1a00paTopHON pabOTHI IPUBECH B IPUIIOKEHUN

6.3. TunoBble KOHTPOJIbHBIC BOIPOCHI M 3aJaHHUsI /I IPOMEKYTOYHOH aTTeCTALUH

Bomnpocs! 1 NOArOTOBKM K 3a4€Ty

1. ITpumepsl 3a/1a4 BapUallMOHHOIO UCYUCIICHHUS.

2. Onpenenenue pynkunonana. CUIbHBIN U CIIA0BIH SKCTPEMYMBI (HYHKIIMOHAIIA.

3. Onpenenenue Bapuanuu ¢pyHkiuonana. Heodxonumoe ycnosue skcTpeMyMa (pyHKIMOHANA.

4. Tpocreiiias 3aa4ya BapualiMOHHOTO UcuucieHus. HeoOxoaumoe ycioBue ¢1aboro 3KCcTpeMyMa B MPOCTeHIe 3a1a4e
BapUaLMOHHOro ucuucieHus OCHOBHAs JIeMMa BapUallMOHHOI'O UCUNCIEeHH. Y paBHeHUe Dilnepa.

5. UnTerpupoBanue ypaBHeHUs Diisepa.

6. 3a1auu BapUALMOHHOIO UCUUCIICHUS CO CTapLIMMH IPOU3BOJHBIMU. Y paBHeHUe Diinepa-Ilyaccona.

7. Heobxoaumoe yciaoBHe c1aboro SKkCTpeMyMa Ajls cilydas BEKTOpHOH uckomoil ¢pynkiuu. Cucrema ypaBHeHui Dilnepa.
8. 3amaun BapuaIMOHHOTO MCYHCIICHUS C MTOIBIYKHOW TPaHUIEH. Y CIIOBHUS TPAHCBEPCATHLHOCTH.

9. 3anaua bonbua. YciaoBus TpaHCBEPCATbHOCTH.

10. IIpaBuno MuoxuTenel Jlarpanxa B r1agkoil KOHETHOMEPHOH 3ajjaue Ha YCIOBHBIA HKCTPEMYM.

11. ITpaBuno muHoxuTenei Jlarpanxa B riafkux OECKOHEYHOMEPHBIX 3a/lauaX Ha YCIIOBHBLI SKCTpEMyM.

12. Uzonepumerpuyeckas 3anada. [locraHoBka 3a1aun. HeoOxoquMbie yciaoBus ¢1aboro JIOKaAIbHOTO MHHUMYMa.

13. ITocraHoBKa 3anauu Jlarpanska. YpaBisieMblid, JOIIyCTUMBIH U oNTHMalbHbIHA nponeccsl. HeoOxonumele ycnoBus cinaboro
JIOKaJIbHOTO MUHMMYMa B 3aj1a4e Jlarpanka.

14. ITocraHOBKa 33724y ONTUMAJBLHOIO YIpasiaeHus. IIpuMepsl 3a1au ONTUMAaNbHOIO yrpasiaeHus. OnpeaeneHue
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JIOKAJIBHO ONITUMAJIFHOTO TIporiecca B CHiIbHOM cMbicie. @opmynupoBka npuHnuna makcumyma JI.C [Tontpsiruna.

OO6pa3sell TECTOBBIX 3aJaHUI NPUBEJCH B PUIIOKECHUH

6.4. Kputepuu oueHuBaHus

B Teuenne yueOHOTO ceMecTpa CTYASHTHI 32 KX bl BU paboThl osrydatoT 6amiel. Kpome 3T0r0, Ha 3a4eTe MakCHMaIbHO MOYKHO
nosyuuts 15 Gayutos. MiTorosast onieHKa CKJIaJbIBA€TCS U3 CyMMBbI 0aJuIOB, OJTYYEHHBIX 32 padOTy B CEMECTpE U 32 OTBET Ha 3a4eTe.
3areM nosrydeHHasi cyMMa 0aJIoB IEPEBOJUTCS B OLEHKY. [Ipy 9TOM fomycKaeTcsi MOIydeHHe CTYASHTOM aBTOMaTHIYECKOH OIIEHKH
TOJIBKO IO pe3yJIbTaTaM paboThl B CEMeCTpe.

HaGpanHusbie Gauisl OneHka
Memnee 61 HE3a4TEHO
61-100 3a4TEHO

Hauuncnsiemblie 0amibl 3a BHIMOJIHCHUE TUTAHOBBIX 3a)IaHI/II71

[Mocenienue 3ansaTHii - 8 6amnoB

BeinosHeHHe paboT 1a00paTOPHOTO MPAKTHKyMa!
JlabopatopHas pabora Ne 1 - 5 6amios
JlabopaTopnas pabora Ne 2- 5 6aioB
JlabopaTopHas padora Ne 3- 5 GamioB
JlaGopaTopHas padota Ne 4- 5 GasioB
JlabopaTopnas pabora Ne 5- 5 6aoB
JlabopaTopHas padota Ne 6- 5 GasioB
JlabopaTtopHas padota Ne 7 - 5 6annoB
BerInonHeHue 3a1aHuil Ha MPaKTHYECKHUX 3aHATHSX - 20 OaoB
KounrponbHas pabota Nel - 15 Gamos
Kontponbnas padora Ne2 - 12 Gayuios
CBOEBpEeMEHHOE BBINIOJHEHUE 3a1aHuii - 10 6ansos

KonrpomnbHas padota Nel comepuT IATh 3aJaHUii, KOHTPOJIbHAS paboTa Ne2 CONEepIKUT YeThIpe 3aJaHusl. 3a KaKI0e U3 ITUX 3aJaHui
MO>KHO 1osTy4uTh oT 0 710 3 6autoB. Eciin 3a71aHne BBITOTHEHO PABUIIBHO, TO OHO OlleHuBaeTcs 3 OanaMu. Eciu 3aiaHie BBITIOJIHEHO
¢ omMOKamu, TO OaIbl CHIYKAIOTCS B 3aBUCHMOCTH OT KOJIMYECTBA AOMYIICHHBIX OIKOOK. Eciii nonymena oaHa omuobka, To 37aHUe
OlIeHUBAeTCs 2 OanaaMu, TOMyIeHb! [Be omnoOku — 1 6ayut. Eciau gonyiieHo 6osee NByX OMIMOOK B 3a/IaHHUH WIIM CTYICHT HE
BBITIOJIHUIT KaKOe-Tn00 3aaHue, TO 3a HEero oH nonyvaet () 6aios.

BeinonHenue 3a1anuiil Ha 3aHATHSX oteHuBaeTcst ot 0 1o 3 6asioB. Eciu 3aaHue BBINOIHEHO MPABHIIBHO, TO OHO OLICHUBAETCS 3
Gayutamu. Ecnu nonymiena onHa ommbka, To 37aHMe olieHHBaeTcs 2 GajutaMu, TOIyIeHb! ABe OMIMOKH — 1 6asut. B ocTanbHBIX cityyasx
cTyneHT nonyyaet (0 6ayuios.

KauecTBo BBINOJIHEHHON 1a00paTOpHO pabOTHI OLICHUBAETCs B Oasuiax. J{Jst HOydeH!s] MaKCUMaJIbHOTO KOJINYECTBa OaJIoB
HEOOXOIMMO BBITIOJHUTH BCE 3aaHusl 1abOpaTOpHOi paboThl 0Ge3 OIIMOOK B YCTAHOBJICHHBIE CPOKH, OTBETUTH HA BOMIPOCHI
MperoiaBaTelisi BO BpeMs 3aluThl paboThl. [Ipy 3alIMTe OTYSTOB KOKAOMY CTYJCHTY MPEAIaraeTcs OTBETHTh Ha HECKOJIBKO BOIIPOCOB
0 TeMe J1abopaTopHOil pabOTHI, TO3BOJSIOIINX OLCHUTH CTEICHh CAMOCTOSTEIFHOCTH BBIMOJIHCHHOM paboTel. YacTHuHOE
BBIMIOJIHEHUE 33JaHUi, TOMYIIEHHbIC OIIMOKU MPH MX BHIMOJHEHUU HJIM IPH OTBETE HA BOMPOCHI MPEHOAABATEIIS IPUBOIAT K
CHIDKEHHIO KOJIMYECTBa 0aJIOB 3a 1ab0paTopHyo padoTy.

Ha 3agere cTyneHTs! BImomHAIOT TecT. [IpomomxurensHocTh 3aueTa — 60 MunyT. CTyaeHT BeIONHAET 15 TecToBhIX 3amanuii. Ecin
3a71aHKe BELINOJHEHO IDABMUIRHO. TO OHO olleHuBaercd 1 Gajnom

7. YHEBHO-METOJMYECKOE U UTH®OPMAIIMOHHOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOAY JIS)

7.1. PekomeHayemasi iuTepatypa

7.1.1. OcHOoBHas JUTEpPaTypa

ABTOpBI, COCTaBUTENHN 3arnaBue WznarensctBo, Ton| Pecype
JI1.1 |AGppaxmanoB B. I'.,  |DyemMeHTHI BapHallMOHHOTO UCUYHUCIIEHUS U ONTHUMAJIbHOTO Cankr- [letepOypr OBC
Pabuyk A. B. ynpasnenus. Teopusi, 3a1a4u, HHANBUAYAIbHbIE 3a1aHUS : Jlans, 2014
(http://e.lanbook.com/books/element.php?pll_id=45675)
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ABTODBI, COCTaBUTENHU 3arnaBue MsnparensctBo, ron| Pecypc
JI1.2 |Hukurtuna C. A., OCHOBBI BapUAIIMOHHOTO UCUUCIICHHS U ONTHMAIBHOTO yrpaBieHus: |HensOuHck : 9BC
Yxo6otoB B. 1. yuebHOe nocobue WznarenbcTBO

(http:/Nibrary.csu.ru/rbooks2/view2? code=local/007730/nikitinasa) |Yenss6utckoro
rocyaapCTBEHHOI O

YHHUBEPCUTETA,
2016

JI1.3 |bpenepman M. X., BapuanuonHoe ucuucienue: yueoHoe nocobue Kazans : OBC
XKuxapes B. A. (https://biblioclub.ru/index.php?page=book&id=500496) Kazanckunii
Hay4HO-
HCCIIEZ0BATENIBCK
ui
TEXHOJIOTHYECKUI
YHUBEPCUTET
(KHUTY), 2017

7.1.2. lono/IHUTeIbHAS JIUTEPATypa

ABTOpBI, COCTaBUTCIIN 3arnaBue I/I3,HaTeJ'ILCTBO, rong Pecypc

JI2.1 |T'ronTep H. M. Kypc Bapuarnmonnoro ncuucienus Cankr- [etepOypr 9BC
(https://e.lanbook.com/books/element.php? pl1_cid=25&pl1_id=119)|: Jlaus, 2009

JI2.2 |Onad JI. 4. BapuanuoHHOE UCUHMCIEHHE U UHTETPaJIbHbIE YPABHEHUS: Mocksa : 6.u., 1966 OBC
MPaKTUYECKOEe oco0He

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

JI2.3 [Yxo6otoB B. 1. IIpaBuno mHoxuTenek Jlarpanka B 3a1a4ax BapHalHOHHOTO YensaOUHCK :
MCUYHUCIICHHS U ONTHMAJILHOTO yIpaBieHus: Y4yeOHoe nocodue UYens0. roc. yH-T,
2006

7.2. llepeyens pecypcoB HH(OPMALMOHHO-TeJIeKOMMYHHKANOHHOH ceTn "UHTepHeT"

D1 |KubGepJlenunka - HayuHas 35eKTpoHHas Gubaroreka (kypuaibi) http://cyberleninka.ru

92 |EmunHoe okHO mocTyna Kk MHPOPMAaIMOHHBIM pecypcam [nekTpoHHbIi pecype] : caidt / DTAY T'HUU UTT «Mudopmukay. —
Mocksa, 2005 — . — URL: http://window.edu.ru/

7.3 IlepeyeHb MHGOPMALMOHHBIX TEXHOJIOT Ui

7.3.1 IlporpaMmmHoOe obecnieyeHue

MS Office365

Maxima

LMS Moodle

7.3.2 lIpodeccnonanbHbie 6a3bl JAHHBIX 1 HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. Hayunas anextponnas 6udnunorexa eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hay4mas snekTpoHHas
6ubmmoreka : caidt. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum goctyna: ais 3aperucTpup. nosibs3oBaTeneil. — TeKcr :
3JIEKTPOHHBIH.

2. Pedeparunas 6a3a o marematuke MathSciNet (https://mathscinet.ams.org/mathscinet/) Mathematical Reviews (MR) :
pedepaTuBHas 6a3a manubix / American Mathematical Society. — URL: http://www.ams.org/mathscinet/. — 5I3. pyc., auri. — Pesxum
JocTyna: i 3apeructpup. noaszoBateneit Yenl'Y. — Tekcr : 31eKTpOHHBIN.

8. MATEPUAJIbHO-TEXHUYECKOE OGECIHEYEHHME JUCITUITIJIMHBI (MOAY JIST)

Jlns peanuzanuy AMCUUILTMHBI HCHIOJIB3YIOTCS YUeOHbIE ayIUTOPUH JUIs IIPOBEJCHUS 3aHIATUH JIEKIIMOHHOTO TUIIA, IPAKTHYECKUX
3aHATUH, TPYNIOBBIX U MHIUBHIyaIbHBIX KOHCY/IbTAIMH, TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTallui, KOMIbIOTEPHbIE
KJIacChI JUIs IPOBEJICHNUS JTAOOPAaTOPHBIX paboT, a TAKXKe MOMEIIEHHS JJIs1 CAMOCTOSTEIbHON paboThlI.

VYueOHbIe ayAUTOPUN YKOMILIEKTOBAaHbBI CHICHHAIM3UPOBAHHOI Mebenbio (MoIpa3yMeBaeTcs HaTMIKUEe CTAHIAPTHBIX pab0oYnX
(MOCaOYHBIX) MECT) M TEXHUUECKUMHU CpeACTBaMH 00yueHHs (TIEPEHOCHOE U / WM CTAlMOHAPHOE MYJIBTUMEIUIHOE 000py/J0BaHHE:
9KpaH, HOYTOYK, IPOEKTOP).

JInist mpoBeeHNUsI 3aHATHH JIEKIIMOHHOTO TUIIA NIPEUIararoTcsi HA0OPHI IEMOHCTPAMOHHOTO 000PYIOBAHUS U Y4€OHO- HATTISAIHBIX
rocobuii (MybTUMEIMITHbIE TPE3EHTALNH 110 OT/EIbHBIM TEMaM, PUCYHKH, TAOJUIIbI, CXEMBI U T.1).

[Tomernienust 111 CaMOCTOSITENBHOM PabOThI 00YHAIOLIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM € MOAKIIIOYEHHEM K CETH
"HuTepHeT" U o0ecrieyeHreM JIOCTYIIa B AJIEKTPOHHYIO HH)OPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA

9. METOAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIIUXCSA IO OCBOEHUIO JTUCHUILIIUHBI (MOY JIS)
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V4eOHBIM ITAHOM IIPETyCMOTPEHA CaMOCTOsTENbHAS paboTa cTyaeHToB. CaMoCcTOsITebHAs paboTa IPOBOANTCS C LEBI0 yIIyOIeHns
3HAHUH MO AUCHUILIMHE U MPEIyCMaTPHBACT:

* IpOPabOTKY TEOPETHYESCKOr0 MaTepraa o y4eOHNKaM HIH KOHCICKTY JCKIHI ¢ 00s13aTeIbHBIM Pa300pOM IIPHUBEICHHBIX
MPUMEPOB;

* OArOTOBKY K MPAKTHYCCKUM 3aHSITHIM,;

* OArOTOBKY K J1a00PaTOPHBIM 3aHSTHSIM,;

* OJIFOTOBKY K KOHTPOJIbHBIM PaboTaM;

* IOArOTOBKY K C/aye 3ayera.

[pu mIaHUPOBAHUH BPEMEHH HA CAMOCTOSATENbHYIO pa0OTy CTyeHTaM HEOOXOJMMOT0 MPEAYCMOTPETh PETYIIPHOE TOBTOPEHHE
NPOIMICHHOr0 Marepuana. TeopeTndeckuii MaTepua, 3aKOHCIICKTUPOBAHHbIN Ha JIEKIHAX, HCOOXOANMO AOMOJHATh CBEACHHAMHE H3
JIUTEPATYPHBIX HCTOYHUKOB, IIPEIICTABICHHBIX B paboyell mporpamme.

CryneHT 00s13aH B MOJHOM 00BEME UCII0JIL30BaTh BPEMsi CAMOCTOSTEIBHOM PabOThI, IIPEyCMOTPEHHOE HACTOSALICH pabouei
MPOTPaMMOM, [Tl U3YYESHUS] COOTBETCTBYIOIIUX Pa3/esiOB AUCIUILIMHBL, 1 CBOCBPEMEHHO 00palIaThCs K MPENOAaBaTeNIo B CIydac
BO3HHKHOBCHUSI 3aTPYyJHCHUH IIPH BBIMOJIHCHHH CAMOCTOSTEIIBHON PaboTHI.

B ciyvae mpuMeHEeHHUs MPU U3YYCHUU JUCHUILTAHBI JJIEKTPOHHOTO 00y4eHHsI, UCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHIA
obmuieHre 00yJaroIIKXCsl ¥ IPETOAaBATEI s OCYILECTRISICTCS B PSKIME PEabHOTO HIH OTIIOKEHHOTO BPEMEHH, IPH 3TOM
HCIIOJIB3YIOTCSI BO3MOXKHOCTH CHCTEMBI JAUCTaHIIMOHHOTO 00yuenust Moodle u snexrponHast moura.

BoJibIy 0 4acTh BpEeMEHH 00Y4aOIIHECs] CAMOCTOSTEIBHO PaboTalOT ¢ y4eOHO-METOqMIeCKUMH MaTepuaiaMu. CTyACHTHI HMEIOT
BO3MOKHOCTh KOHCYJIbTUPOBATHCS C MPEIOIABATENIEM 10 BCEM BOIIPOCAaM, BOSHUKAIOLIMM B XOJI¢ CAMOCTOSATEIILHOM paboThI,
MOCPEICTBOM DJICKTPOHHOM TTOYTHI, COOOIICHUH CHCTEMBI TUCTaHITHOHHOTO 00yuenus Moodle.

Joctyn o0yyaromerocst K y4e0HbIM pecypcaM B PeXKUME OTIOKEHHOTO BPEMEHH, CAMOCTOSATEIBHON paboThl OCYIIECTBIISCTCS Yepe3
ceth MIHTEpHET B yI0OHOM [UIsl HETO MECTE, BPEMEHH H TEMITE.

IMpu 06y4yeHny U1 ¢ OTPAaHUYEHHBIME BO3MOXKHOCTSIMH 37I0POBBSI 3TIEKTPOHHOE 00yUeHHe, TUCTaHIIOHHBIE 00pa30BaTeNIbHbIE
TEXHOJIOTHH TIPeJyCMaTPUBAIOT BO3ZMOXKHOCTb IIpUeMa-Niepejau HH(GOPMAaIK B JOCTYIHBIX A1 HUX (opMax.

Peanusanys TUCIUILTHHBI C IPUMEHEHHEM 3JIEKTPOHHOTO 00Yy4eHHs, JUCTaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOIOTHH (Hanee — 50,
JOT) ocymectBaseTcs Ha ocHOBaHUM «Ilo0KeHUS 0 peanu3aliyd OCHOBHBIX U JONOIHUTEIbHBIX 00pa30BaTeIbHbIX IPOrpaMM C
HIPHMEHEHHEM JIIEKTPOHHOTO 00yJeHNs U JUCTAHI[OHHBIX 00pa30BaTeNbHBIX TEXHOIOTHI B (heepaTbHOM rocyJapCTBEHHOM
610/PKETHOM 00pa30BaTEIbHOM YUPEKAECHUU BhICIIEro 00pa3zoBaHus «HenssOuHCKUl rocyiapcTBEHHbIH yHIBEpcUTeT», «Ilomoxenus
0 MOpsIKE 3a4eTa 00YJarOIMMCS 10 OCHOBHBIM MPO(ECCHOHATIBHBIM 00pa30BaTeIbHBIM NPOrpaMMaM BhICIIIET0 00pa30BaHUS B
OI'BOY BO «YHenlY» pe3ynbTaToB OCBOSHUS B OPraHU3aLUAX, OCYLIECTBIIONIMX 00pa30BaTeIbHYIO AESTENbHOCTD, YUeOHBIX
IpeIMEeTOB, KyPCOB, JUCIHILTHH (MOIYNeH), TPaKTHK, JOTIOTHUTENBHBIX 00pa30BaTebHBIX IPOTPaMM» MOCPEICTBOM dIEKTPOHHOM
uHpopmanonHo-o6pa3zoBarenbHoi cpeasl PI'BOY BO «Uenl V». B uckiounTenbHsix cirydasx (Gopc-maxop U T.11.) IpU
peanu3aiuu 00pa3oBaresbHON AesTeNbHOCTH ¢ TpuMeHeHreM D0, JIOT MoryT NpuMeHSATh KOMIIOHEHTHI, HE BXO/ISIIME B IEpeUCHb
3JIEKTPOHHON MH(POPMAIIMOHHO- 00pa30BaTENbHON CPebL.

10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHUSA JTUCHUIIJINHBI OBYYAIOIUMUCSH C THBAJITMTHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXKHOCTAMMU 3/ 10POBbs1

OcBoeHUe TUCLUNIMHBL UHBAIUAAMU U JTULAMU ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbsI OCYILECTBIIAETCS € UCIOIb30BAHUEM
CTIeNMaNbHBIX TEXHUIECKHUX CPEJCTB M TOJI0 HH)OPMALOHHBIX TEXHOIOTHH, TPeI0CTaBIsAeMbIX PecypcHBIM yueOHO-METOTHIECKIM
LEHTPOM 110 00y4EHHIO HHBAIUAOB U JIUI| C OFPAHUYEHHBIMU BO3MOXXHOCTAMHU 3710poBbs UenlV 1o 3ampocy o6yuaromerocs.

1. MoOuIBHbIE CTIeHaIbHbIC TEXHUYECKUE CPEACTBA AT JUI] C HapYIICHUSAMH 3PEHHs: HOPTATHBHEIH KOMIIBIOTED C BBOJOM/BBIBOIOM
wpudTom Bpaiins ¢ curresaTropom peun «EIBraile-W14J G2»; HoyrOyku ¢ nporpammuoii skpanHoro gocryna NVDA; anektpoHHbIe
YBEIUYHUTEIH IS yIaJeHHOTO TPOCMOTPA; BUIEOYBETNIUTENN NOPTaTHBHEIE; TH(IOMIeep; IHppOoBbIe TUKTO(OHBI.

2. Mo0OusbHbIE ClelUaNbHble TEXHUYECKUE CPEICTBA UL JIUL C HAPYIICHUSMM CIyXa: CUCTEMa CBOOOIHOIO 3BYKOBOI'O IOJIL CO
BCTPOCHHOW coBMecTUMOCThIO ¢ FM-ycrpoiictBamu; paanokiaccbl «Coner-PCM» ¢ mepenaTuukoM, 3ayIIHBIM HHIYKTOPOM H
UHIYKUUOHHON MeTnel; cucreMa MHGOpPMaLMOHHAs JUIf clabocbluamux nepeHocHas «Mcrox» A2 co BCTPOCHHBIM ILIEEPOM —
3BYKOBBIM HH()OPMATOPOM; TOKyMEHT-KaMepa; MporpaMMHUpPyeMbIe CTyXOBBIE alapaThl HHANBHIYATbHOTO TTOIb30BaHMS.

3. AccucruBHble MHGOPMAlMOHHBIE TEXHOJIOTHU: IPOrpaMMHOE oOecleueHue SKpaHHOro jgocrymna c cuHresoM peuu NVDA;
HPOrPaMMBI SKPAHHOTO yBENTMYEHHS; TPOrPAMMBI PEUEBOTO CHHTE3a [Tl KOMIIBIOTEPOB M HOYTOYKOB; MPOrPaMMBI PEUEBOTO CHHTE3a
JuL MOOHMIIBHBIX YCTPOUCTB; 3KpaHHasl KIaBUATypa; SKpaHHas JIyma.

Ilpn HeoOxommmocTH mIA OOYJAIOIIMXCA C HAPYIICHHAMH 3pEHHS Ha paboduMX MecTax sl MPOBEICHUS NPAKTHUECKHX MWITH
J1a00paTOPHBIX 3aHATHH YCTaHABIMBACTCS cCleLUAlbHOE IporpaMMHoe oOecneueHue (mporpamma peueBoil HaBurauuun NVDA,
pedeBble CHHTE3aTOPEI, SKPaHHBIE JIYIIHI).

B yuebuble aynuropuu obecreduBaeTcsi OECHpPEIATCTBEHHbIH HOCTYH I OOydaromuXcs MHBAIUJIOB M OOydaromuxcs ¢
OTPaHMYCHHBIMH BO3MOXKHOCTAMH 3I0pOBbA. B Kakmod ayauropmu, Tae oOydaroTCd WHBAIMABI M JIMIA C OTPaHWYCHHBIMHU
BO3MOKHOCTSIMH 3/10POBbS, IIPEyCMaTPUBAETCA COOTBETCTBYIONIEE KOIMYECTBO MECT JUI OOY4arolMXCs C Y4€TOM HapyIIeHUH uX
37I0POBBSL.
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Jlns ocBOGHHS TUCLUIUIMHBI MHBAJIMIAM W JIMIAM C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI NPEIOCTABISIETCS IOCTYI K
HEYaTHBIM MCTOYHHKAM, UMEIOIIMUMCS B HaydHOH OuOmrorexe Yenl'VY, ¢ HOMOMIBIO CIEIMANBHBIX TEXHUYECKUX CPEJCTB; JOCTYII K
JJICKTPOHHBIM HCTOYHMKAM, IMPEACTaBICHHBIM B (OpMe 3JIEKTPOHHOTO AOKyMeHTa B (oHne HaydHol OuOmmorexku Yenl'V wmm
3IIEKTPOHHO-OMOJIMOTEUHBIX CHUCTEMaX, C IOMOINBIO CIEIHMATbHBIX TEXHHYECKHX U IPOTPaMMHEIX CpPeAcTB (pabodee MecTo mis
HE3psiYero MOJb30BaTeNsi C MPOTPaMMHBIM OOecCleYeHHeM 3KpaHHOTO noctynma ¢ cuHtesoM peun NVDA, paGouee mecto ¢
KOMIIBIOTEPHBIM POJIIEPOM 1 KiaBuaTypoil Clevy ¢ 00ipIiMy KHONKaMHK | C Pa3IesIOIIeH KIIABUIIH HAKIIAAKOM ).
V4eOHO-METOJUIECKHE MaTePHANBL U 00yJAIONINXCsl U3 YUCIa HHBAIHAOB ¥ JII C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 30POBbS
MIPEAOCTABIIIOTCS B OpMax, aAaNTUPOBAHHBIX K OTPAaHUYEHHSM HX 370POBbs M BOCIPHUATHS HHOOPMALHIH:

JInist T ¢ HApYIICHUSIME 3PSHHUS:

- B IeYaTHO# (hopMe yBEITHUEHHBIM HIPUPTOM,

- B (hopMe INEKTPOHHOTO JOKYMEHTA,

- B opme ayaunodaiina,

- B IeyaTHOH popme mpudrom bpaiins.

JInist v ¢ HapyIeHusIMA cIIyXa:

- B IIeYaTHOM (opme,

- B (popMe IIEKTPOHHOTO JOKYMEHTA.

JIist T ¢ HapYIICHUSIMH OMIOPHO-/IBUTATENBHOTO anmapara:

- B IeyaTHO# (opme,

- B (hopMe INEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina.

JlaHHBIH IEpeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA 00YJaIOIIUXCSL.

J1711 MHBAJIMIOB U JIMI C OTPAaHWYEHHBIMHI BO3MOKHOCTSIMH 30POBbSI OCBOCHHE AUCIUIUIMHEI MOXKET ObITh YACTHYHO WJIH ITOJTHOCTBIO
OCYIIECTBIICHO C UCIIOJIb30BaHMEM JMCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHouoruii (Moodle, Adobe Connect Pro u mp.).

B ocBoeHMM OUCHUIUIMHBI MHBAIUAAMH U JIMIAMH C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMH 30POBBSI HCHOJIB3YETCSl HHANBUIyaTbHAS
pabora. Ilon WHAMBHAYaIBHOI paboOTO#l mMoApasyMeBaeTcs ABE (OPMBI B3aUMOJCHCTBHS C MpEroJaBaTelieM: HHIAMBUAYalTbHAas
yueOHasi paboTa (KOHCYJIBTAIMH), T.€. JOTIOJIHUTEIBHOE Pa3bsCHEHHE YUeOHOTO MaTepuaia U YriyOJeHHOEC U3yueHHEe MaTepualia ¢
TeMH OOYyYalOUIMMHKCS, KOTOpbIe B 3TOM 3aWHTEPECOBAHBI, W WHIMBHAyallbHAsh BOCHHUTATENbHas paborta. MHAWBHIyaIbHBIC
KOHCYJIbTallu¥ HalIPaBJICHbl HA HHIMBUAYAIM3ALUIO O0YUSHHUS U yCTAHOBIECHHUIO BOCIUTATEILHOTO KOHTAKTa MEXKIY IPErogaBaTeeM
1 00y4aroIMMCs] HTHBATHIOM WITH 00YYAIOIVMCS C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH 3{0POBbSL.

[Tpu npoBeneHny NpoLEeypbl OLEHUBAHUS PE3YNbTATOB 00YYSHNS] HHBAIUAOB M JIML C OTPAaHWYEHHBIMH BO3MOXHOCTSIMU 37I0POBbBS
MO JWCHHUIUIHHE OOECIeYnBACTCS BBIOJIHEHHE CICAYIOIMX IOMOJHUTENbHBIX TPeOOBaHUN B 3aBUCHMOCTH OT HHAWBHIYaTbHBIX
0COOEHHOCTEH, 00YUaIOIINXCS:

a) MHCTPYKIHMS 110 TOPSAKY IPOBENCHHS MPOIEAYPHI OLEHHBAHUS MPEAOCTABISLETCA B JOCTYIHOH (opMe (YCTHO, B MICHMEHHOMN
¢dopme, B mucbMeHHOU Gopme mprdTom bpaiiss, ycTHO ¢ CTIONIB30BaHUEM YCIIYT CYPIONIEPEBOIYHKA);

0) nocrymHast (opma IpPEIOCTABICHHUS 3aJaHHIl OLECHOYHBIX CPEACTB (B Me4aTHOH (hopMe, B TEYaTHOI (opMe YBEIHUCHHBIM
mpudTom, B medatHo# popme mpupTom bpaiins, B popMe 3IeKTPOHHOTO TOKYMEHTA, 3aIaHUs 3a4UTHIBAIOTCS ACCUCTCHTOM, 3a/IaHHUS
MIPEIOCTABISIIOTCSI C HCIOJIB30BAaHUEM CYPJIIOIIEPEBOA);

B) JOoCTynHas (hopMa IpeOCTABICHUS OTBETOB Ha 3aJaHus (IIMCEMEHHO Ha Oymare, HAOOp OTBETOB Ha KOMIIBIOTEpE, MHCHMEHHO
upudToM Bpaiins, ¢ ucrnoab30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

Ipu npoBeieHUU TPOLETYPbl OLCHUBAHUS PE3YJIbTATOB OOYYCHUS] HHBAIUIOB H JIUL C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbBS
IIpeyCcMaTpHUBAETCs HCIONb30BaHUE TEXHUUECKHUX CPEICTB, HEOOXOIMMBIX UM B CBSI3H C MX MHIUBUAYaTbHBIMA OCOOCHHOCTSIMU. DTH
cpencrBa Moryr ObITh mpernoctaBieHs! YenlY WM MOTYT HCIIONB30BAaThCS COOCTBEHHBIE TEXHHUYECKHE CpeiacTBa. llpm
HEOOXOIMMOCTH MHBAIUAAM H JIUIAM C OTPAaHWYEHHBIMH BO3MOKHOCTSIMH 30POBBSI IIPEIOCTABISAETCS JOMOIHUTEIBEHOE BpeMs JUIs
HOATOTOBKH OTBETa Ha 3aJ(aHU, IIPOIIEAypa OLCHHBAHUS PE3yIbTaTOB OOYUECHUS MO AUCIHUILUIHE MOXET IIPOBOJUTHCS B HECKOJIBKO
9TaIoB.

ITpoBeneHre MPOLEAYphl OLCHUBAHHS PE3YJIBTATOB OOYYCHUS WHBAIUIOB ¥ JIMI] C OPAHHYCHHBIMH BO3MOXKHOCTSIMU 3OPOBBS
JIOIYCKAETCsI C UCTIOJIb30BAaHNEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

© ®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



