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Pabouast mporpamma qucHuIUIHHE "BapuaonHoe ncyucienne" 1Mo HarpaBJIeHUIO HOATOTOBKY (CHEHaIbHOCTH)
"®yHaamenTanbHas nHGOpMaTHKa U HHPOPMALOHHBIE TEXHOJIOTUK" HampaBieHHOCTH (Ipod o) MaTeMaTiudeckue 1 cTp. 3
ITOPUTMHYECKHE OCHOBBI HHTEIUIEKTyanbHbIX cucteM GPI'EOY 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 coaepx)aHue AUCIUILUIHHBI (MOYJIS)

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-MeToau4Yeckoe U uHpopMaImoHHoe obecrieueHne JUCIUTUIMHBI (MOTYJIS)
7.1. PekomeHnayemas aureparypa

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

8. MaTepuanbHO-TEXHUUYECKOE 00ecTieueHrne TUCIUIUTUHBI (MOTYIIs)

9. Meroandeckue ykazaHusi 711 OOyJarOMIUXCs 0 OCBOCHUIO AUCITUTUTHHBI (MOTYIISI)
10. CienmasibHbBIE YCIIOBUSI OCBOCHUS JUCITUTUIMHBI O0YYAOITUMUCS ¢ MHBATUAHOCTHIO U
OTPaHUYECHHBIMU BO3MOKHOCTSIMU 3JI0POBBS

© OI'bOY BO «Henl'V»




Pabouast mporpamma qucHuIUIHHE "BapuaonHoe ncyucienne" 1Mo HarpaBJIeHUIO HOATOTOBKY (CHEHaIbHOCTH)
"®yHaamenTanbHas nHGOpMaTHKa U HHPOPMALOHHBIE TEXHOJIOTUK" HampaBieHHOCTH (Ipod o) MaTeMaTiudeckue 1 cTp. 4
AITOPUTMHYECKHE OCHOBBI HHTEIIEKTyanbHbIX cucteM ®PI'BOY BO «Yenal V»

1. HEJIX OCBOEHUA JUCHUTIINHBI

COCTOHT B IPUOOPETEHUN CTYACHTAMH TEOPETUUECKUX 3HAHUI U MPAKTHUECKNX YMEHUH U HABBIKOB IO OECKOHEYHOMEPHOM
ONTHUMU3ALINH, UCTIOIB30BAHUH UX JJIS PEILICHUS NPUKIAJHBIX 3a1a4.

PeByJ'ILTaTI)I 06y‘IeHI/I$I IO JUCHUIITIMHE HAIIPABJICHbI HA JOCTHXKEHUE NHAUKATOPOB COOTBETCTBYIOIINX KOMHeTeHHHfIZ

OIIK-1.1. O6nagaer 6a30BbIMM 3HAHUSMU, IOTYYEHHBIMU B 00JaCTH MaTEMAaTUYECKUX U (UJIM) ECTECTBEHHBIX HAyK

OIIK-1.2. JIleMOHCTpHpYET YMEHHUS pelllaTh TUIIOBbIC 33/1a4H, (OPMYJIUPYEMbIC B paMKaX MaTeMaTHYECKUX U (MJIM) €CTECTBEHHBIX
HayK

OIIK-1.3. VimeeT HaBBIKM MCIIOJIB30BAHUS OCHOBHBIX MOHSATHIH, TEOPEM, 3aKOHOB MaTeMaTHKU U (MJIN) ECTECTBEHHBIX HAYK JUIS
penieHus 3a1a4 npodecCHOHANBHON NeITeTbHOCTH

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (pazngen) OITOIT: b1.0.17

2.1 TpeboBaHus K NpeABAPUTEIbHOI MOATOTOBKE 00y4YalOLIErocs:

AnreGpa

Juddepennuanbable 1 pa3HOCTHBIE YPABHEHUS

MeTOZ[I)I OIITUMH3aIUN U UCCIICAOBAHUC onepauﬂﬁ

MaTtemMaTuyecKuil aHaIu3

2.2 JIncuMnJIuHbI M MPAKTUKH, JJIs1 KOTOPbIX OCBOEHME JAHHOM JMCIHUILIUHBI (MOYJIsl) He00X0IMMO KaK NpeallecTByoLIee:

HO,HI‘OTOBK& K caa4de 1 caa4da rocy1apCTBEHHOI'O 9K3aMEHa

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JTUCITUIIJINHBI
MOoAayJisl)

OIIK-1: CnocoGeH NpuMeHATh (PyHIaMEHTAJIbLHbIC 3HAHUSA, II0JIy4YeHHbIe B 00JIACTH MATEeMATHYeCKHUX H (UJIH) eCTeCTBEeHHbIX
HaYK, H HCI0JIb30BATh HX B NP0o¢ecCHOHATLHOM JesiTeIbHOCTH

3HaTh:

I[J'If[ JAOCTHXKCHUA OIIK 1.1: 3HaTh OIpeACICHU, TCOPEMBI, ITOAXO0AbI K PECHICHUIO 3aJa4 BApHUAITUOHHOTO UCUHUCIICHUS

YMeTh:

I[J'If[ JAOCTHXKCHUA OIIK 1.2: YMETb NPUMCHATH METOABI BApUAITMOHHOI'O UCHUCIICHUA IIPU PCIHICHNH KOHKPETHBIX 3a41a4,
paccMaTpuBacMbIX B paMKax AUCHUILIMHBI

Baagerb:

Jost moctrxennst OIIK 1.3.: BmaneTs HaBpIKAMH MPAKTHYECKOTO MCIIOIB30BAHNS OCHOBHBIX TIOHATHH M METO/I0B BapUALIMOHHOTO
HCUMCIIEHUS

B pe3yabTaTe 0OCBOCHMS JUCHUIIINHBI 00y4YalOLUiics A0 KeH

3.1|13uaTh:

3.1.1|mpumepbl 33184 BAPHALMOHHOTO UCUUCIICHNUS, HEOOXOIUMBIE YCIIOBHUS CIIa00ro 3KCTPEMyMa, OCHOBHYIO JIEMMY
BapHAIIMOHHOTO MCYHCIICHHSI, ypaBHEHUE Diliepa, MpaBmiIo MHOHTeNeH Jlarpamka

3.2|Ymerth:

3.2.1|pemaTs mpocTeHIIyIO 3a1auy BapHALIOHHOT0 HCUNCIIeHNU, 3a1auy boiblia, BapnanoHHYIO 33134y ¢ ITOIBHKHOM
rpaHMLel, 3aJa4 CO CTapIIMMU IPOU3BOIHBIMY, U30TIEPUMETPUYECKUE 3a/1a4H, 3a1aay Jlarpamxka

3.3|Bragern:
3.3.1|mpakTr4ecKkoro NCIOIb30BaHNS MATEMaTHIECKOTO HHCTPYMEHTAPHs, 0a30BBIX MOHITHH W METOI0B BapHAI[HOHHOTO
HCUUCIICHUS
4. OFBEM JJUCIIMIIJIMHBI (MOAY JIS)
O6wasn TpygoeMKoCcTb 33ET
Yacos no yue6HoMy Iutany : 108 Bugsl KOHTpOJIsL B ceMecTpax:
B TOM UHCIIE !
ayJUTOPHBIE 3aHATUA : 72 3a4eTsl 7
camocTosTeNbHas pabora @ 36
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Pabouas nmporpamma quctuIUIMHEL "BapuanonHoe ncumcienre" o HalpaBJIeHIIo HOATOTOBKY (CHEaTbHOCTH)

"®ynaamenTagbHas HHGOPMATHKa U HHPOPMALIMOHHBIE TEXHOJIOTHH" HalpaBlIeHHOCTH (npoduiio) MaremaTudecKue u cTp. 5
AITOPUTMHYECKHE OCHOBBI HHTEIUIEKTyanbHbIX cucteM GPI'EOY BO «Henl'V»
5. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJIMHBI (MOAYJIS)
Kox HaumeHoBaHHe pa3/ie/ioB U TeM /BH/L 3aHATUSI/ Cemectp | Hacos JIntepatypa
| 3aHATHSA [ Kvpc
Pa3znes 1. OcHOBHbIE MOHSITUSI BAPHALMOHHOIO HCYMCJIEeHHUS
11 IIpumepsl 3a1a4 BapUalluOHHOr0 UcuucieHus. Onpejenenue GyHKIUOHAIA. 7 2 JI1.1J11.2 J11.3J12.1
CutbHBIH 1 c1aOblil 9KCTpeMyMbl GyHKIHOHana. OnpeneneHne Bapuayun JI2.2J12.3
¢yakunonana. Heo6xonumoe ycnosue skctpeMmyma yHkunonana. /Jlex/ 21092
1.2 OCHOBHBIE NTOHATHUS BAPUALIMOHHOIO UcuKcieHus. [IoHATHE HOPMBI. 7 4 JI1.1J11.2 J11.3J12.1
Haxoxnenue Bapuanuu ynkiponana /IIp/ J12.2 J12.3
01032
13 Pemenune nuddepennuansubix ypasaenuil B cucteme MAXIMA /J1a6/ 7 4 JI1.1J11.2 J11.3J12.1
J12.2712.3
01032
1.4 OCHOBHBIE IOHATHSA BapHallMOHHOro ucuuciaenus /Cp/ 7 4 JI1.1J11.2 J11.3J12.1
J12.2712.3
01032
Pazpgean 2. [Ipocreiias 3a1a4a BApMALMOHHOI0 HCYHCICHUS
2.1 Heobxonumoe yciioBue ciiaboro 3KkCTpeMyma B MpocTeiineii 3aaue 7 2 JI.1J11.2 J11.3J12.1
BapHaIMOHHOTO HcuucieHus. OCHOBHas JeMMa BapHallMOHHOT'O UCYUCIICHHUSI. JI2.2J12.3
VYpaBuenue Ditnepa. /Jex/ 2192
2.2 3a1auu BApUALIMOHHOTO UCYMCIICHUS CO CTAPLIMMHU IIPOU3BOIHBIMH. 7 3 JI1.1J11.2 J11.3J12.1
Ypasuenue Ditnepa-Ilyaccona. Heo6xoaumoe ycioBue ¢1aboro sakCTpeMmyma JI2.2J12.3
VIS CTy4asi BEKTOpHOU nckoMoit pyHkimu. Cucrema ypaBHeHui Diisepa. /Jlex/ 2192
2.3 TIpocreiitas 3a1a4ya BapualiioHHOTo ucuucienus /TIp/ 7 4 JI1.1J11.2 J11.3J12.1
J12.2J12.3
21932
2.4 O0061enus npocreiiiell 3agauy BapuaoHHoro ucuucienus /Ip/ 7 6 JI1.1J11.2 J11.3J12.1
J12.2712.3
01032
2.5 Pemenune nuddepennuansusix ypasaeHuil B cucteme MAXIMA /J1a6/ 7 2 JI1.1J11.2 J11.3J12.1
J12.2712.3
01032
2.6 Heob6xonumoe ycnoBue c1aboro sKkCTpeMyMa B IpocTeiiieit 3ajaue 7 4 JI1.1J11.2 J11.3J12.1
BapHaMOHHOTO ucunciaeHust. OCHOBHAsI IeMMa BapHUaIlIOHHOTO HCYUCIICHUSI. JI2.2J12.3
Ypasuenue Ditnepa. /Cp/ 21092
2.7 3aaun BapUallMOHHOTO UCYUCIIEHHS CO CTAPIIUMK NPOU3BOAHBIMH. 7 4 JI1.1 J11.2 J11.3J12.1
VYpasuenue Diinepa-Ilyaccona. Heo6xoanmoe ycioBue ciaboro skcTpeMyma JI2.2J12.3
JULS cilydasi BeKTOpHOHM uckomoit pynkuuu. Cuctema ypapHeHuit Ditnepa. /Cp/ 01032
Pazgen 3. 3agaua BApHALMOHHOIO HCYUCICHHUS € OABMKHOM rpanuuei
3.1 3anaua bonbua. YcnoBus TpaHcBepcanbHOCTH. /JIek/ 7 3 JI1.1J11.2 J11.3J12.1
J12.2J12.3
21932
3.2 3anauu BapHalMOHHOTO MCYMCIICHHUS C MTOJIBHXKHOM Tpanuteit /TIp/ 7 4 JI.1J11.2 J11.3J12.1
J12.2J12.3
21932

© ®I'BOY BO «Henl'V»




Pabouast mporpamma qucnuIUIHHE "BapuaonHoe ncyucienne" 1Mo HarpaBJIeHHIO HOATOTOBKY (CHEHaIbHOCTH)

"dyHaamMeHTalIbHas HHPOPMAaTHKa U MH(POPMAIMOHHBIC TEXHOJIOTHU" HAMpaBIeHHOCTH (IIpod o) MareMaTnueckue u cTp. 6
y

AITOPUTMHYECKHE OCHOBBI HHTEIUIEKTyanbHbIX cucteM GPI'EOY BO «Henl'V»

3.3 Kontponbnas padora Nel /TIp/ JI1.1J11.2 J11.3J12.1
JI2.2 1123
21932
3.4 HaxosxaeHue skcTpemMaiy B 3aa4e co CBOOOIHON TPaHUIICH B CHCTEME JI1.1J11.2 J11.3J12.1
MAXIMA /JTa6/ JI2.2 1123
21932
35 Haxoxnenue sxctpemanu B bonbua B cucreme MAXIMA /J1a6/ JI1.1 J11.2 J11.3J12.1
J12.2712.3
01032
3.6 3aja4yy BapHalMOHHOIO UCUUCIICHUS C MOJBIKHOI rpanunei /Cp/ JI1.1J11.2 J11.3J12.1
J12.2712.3
01032
Paznen 4. IlpaBuJio MmHokuTe el JIarpanixka B ri1aJKuX KOHEYHOMEPHBIX
3aJa4ax Ha YCJIOBHBIH IKCTPEeMyM
4.1 [IpaBuiio muoxwuteneit Jlarpanxka B ri1aakoil KOHEYHOMEPHOM 3a/1a4e Ha JIT.1 JI1.2 JI1.3J12.1
yCIIOBHBIN 3KcTpeMyM. IIpaBuno MHokuTenek Jlarpanska B ruaakux J12.2J12.3
OCCKOHEUHOMEPHBIX 33J]auaxX Ha YCJIOBHBIN 3KcTpeMyM. /JIek/ 2192
4.2 [IpaBuno muoxuteneii Jlarpanxa /Cp/ JI1.1 J11.2 J11.3J12.1
JI2.2 1123
21932
Pazgen 5. U3onepumerpuyeckas 3aaava. 3agaqa Jlarpanxa
5.1 ITpaBuno Muoxutenei Jlarpanka B riagkux 6€CKOHEUHOMEPHBIX 3a7a4ax Ha JI1.1J11.2 J11.3J12.1
YCIIOBHBIH 3KCTpemMyM. /JIek/ J12.2 J12.3
01032
5.2 3amaua Jlarpamxka. [loctanoBka 3agaun. YpaBisieMblil, JOITyCTHUMBIN 1 JIT.1 JI1.2 JI1.3J12.1
onTUMalbHbIH Nponeccsl. HeoOxonumMele yCIoBuUs €1a00ro JIOKaabHOIO J12.2J12.3
MUHHMYyMa B 3aj1aue Jlarpamnxa. /JIex/ 2192
5.3 [IpaBuno muoxureneit Jlarpauxka /I1p/ JI1.1J11.2 J11.3J12.1
JI2.2 1123
21932
5.4 Uzonepumerpuyeckas 3anayua /I1p/ JI1.1 J11.2 J11.3J12.1
JI2.2 1123
21932
55 3anaua Jlarpanxa /TIp/ JI1.1J11.2 J11.3J12.1
JI2.2 1123
21932
5.6 [Mowuck perenus uzonepumerpudeckoii 3agaun B cucreme MAXIMA /J1a6/ JI1.1J11.2 J11.3J12.1
JI2.2 1123
21932
5.7 Uzonepumerpuueckas 3aaaua /Cp/ JI1.1J11.2 J11.3J12.1
JI2.2 1123
21932
5.8 3anaua Jlarpanxa /Cp/ JI1.1J11.2 J11.3J12.1

J12.2J12.3
01092

Paznes 6. 3agaya onTUMAIBLHOIO YIIPABJICHHS

© ®I'BOY BO «Henl'V»




Pabouas nmporpamma quctuIUIMHEL "BapuanonHoe ncumcienre" o HalpaBJIeHIIo HOATOTOBKY (CHEaTbHOCTH)

"®ynaamenTagbHas HHGOPMATHKa U HHPOPMALIMOHHBIE TEXHOJIOTHH" HalpaBlIeHHOCTH (npoduiio) MaremaTudecKue u ctp. 7

AITOPUTMHYECKHE OCHOBBI HHTEIUIEKTyanbHbIX cucteM GPI'EOY BO «Henl'V»

6.1 [TocTanoBka 3agaun onTUMaIbHOTO yrpaBieHus. [Ipumepst 3agaq JIT.1 JI1.2 JI1.3J12.1
ONTUMAJILHOIO ynpasieHus. OnpeseneHye J0KajlbHO ONTHMAIBLHOTO IpoLecca J12.2J12.3
B CHUIBHOM cMbIciie. @opmymnupoBka npuniuna makcumyma JI.C.IlonTpsaruna. 2132
/JTex/
6.2 3anmada onTuManbHOTO yrpasnenus /T1p/ JI1.1J11.2 J11.3J12.1
J12.2J12.3
21932
6.3 KounrpomnbHas pabota Ne2 /TIp/ JI1.1J11.2 J11.3J12.1
J12.2712.3
01032
6.4 3agada onTUManbHOro ynpasuenus /Cp/ JI1.1J11.2 J11.3J12.1
J12.2712.3
01032
Paznes 7. YucieHHbIe MeTOABI /ISl peLIeHHsI 32124 BAPHALUOHHOIO
HCYHNCIeHHS
7.1 MeTto1 HauaNBHBIX TAPAMETPOB IS PEIICHUS 33/1a4 BAPUAITMOHHOTO JIT.1 JI1.2 JI1.3J12.1
ucuucienus B cucreme MAXIMA /JIa6/ JI2.2J12.3
21932
7.2 Merton Putna i pemieHust 3agad BapHaliliOHHOTO UCUNCIICHNS B CUCTEME JIT.1JI1.2 JI1.3J12.1
MAXIMA /JTa6/ J12.2J12.3
21932
7.3 UucneHHbIe METO/IBI TSl PELICHHUS 3a/1a4 BapHalOHHOTo ucuncienus /Cp/ JI1.1J11.2 J11.3J12.1

J12.2J12.3
01092

6. ®OH/1 OIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHI0OB OLIEHOYHBIX CPeICTB

KonTtpomnbHbie paboThI
Jla6opaTopHble paboThI
Bormpocs! 4715t HOATOTOBKH K 3a4€Ty

Tect

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

OO6pa3sel; KOHTPOJIbHOM PabOThI IPUBE/ICH B MIPHUIOKCHUU

O6pa3zern 1abopaTopHO pabOTHI IPUBEJCH B IPUIOKEHUN

6.3. TunoBble KOHTPOJIbHBIE BOIPOCHI M 3aJaHUSI /I IPOMEKYTOYHON aTTeCTALUH

BOHpOCBI JUISL TIOATOTOBKU K 3a4CTy

1. TIpuMeps! 32124 BAPHAIIMOHHOTO UCYMCIICHHUSI.
2. Onpenenenue pynkunonana. CUIIbHBIN U CIA0BIH SKCTPEMYMBI (GYHKIIMOHAIIA.

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

4. Tpocreiiias 3aa4a BapualiMOHHOTO UcuucieHus. HeoO0xoaumoe ycioBue c1aboro 3kcTpeMyMa B MPOCTeHIe 3aaade

BapHalfMOHHOT'O UCYUCIICHUSA OcHOBHas JieMMa BapUAMUOHHOTO UCUNCIICHUSL. ypaBHeHI/Ie Sﬁnepa.

5. UnTerpupoBanue ypaBHeHUs Diiepa.

6. 321)1&‘{1/1 BapHalMMOHHOI'O UCYUCJIICHHUS CO CTAPIIUMU IIPOU3BOAHBIMU. ypaBHeHI/Ie Sﬁnepa-HyaCCOHa.

7. HeoOxoauMoe yciaoBUe ¢1adoro 3KCTpeMyMa /sl Ci1ydasi BEKTOPHO# nckoMoit ¢pyHkuuu. Cucrema ypaBHEHH Dusepa.

8. 321)1&‘{1/1 BapHalMMOHHOT'O UCYUCJICHUS C TOJIBUKHOM I‘paHHHeﬁ. VcnoBus TPAaHCBEPCAJIbHOCTH.

9. 3amaga bonbma. YcnoBus TpaHCBEpCATHHOCTH.

10. ITpaBuno MHoxuTenel Jlarpanxa B r1aIKoi KOHEUHOMEPHOMH 3a/1aue Ha YCIOBHbIH 3KCTPEMYM.
11. TIpaBuno MHoxuTeneH JlarpaHxka B riaIkKux OECKOHEYHOMEPHBIX 3a/1a4ax Ha YCIIOBHBIH SKCTPEMYM.

12. M3onepumerpuyeckas 3ana4a. IloctanoBka 3agaun. Heo6xomumele ycnoBus caboro J0KaibHOTO MUHUMYMa.
13. TTocraHoBKka 3aiaun Jlarpanka. YnpasiseMbli, JOMyCTUMBIH U ONTHMaNbHBIN Tpoliecchl. Heo0Xomumple ycrnoBus ciiaboro
JIOKaJBHOTO MUHMMYMa B 3aj1aue Jlarpanka.
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14. IlocraHoBKa 3a/1a4 ONTUMaNIbHOTO yrpasieHus. [Ipumepsr 3anau onTuMansHOTO yrpasieHus. Onpeaenenne J0KaaIbHO
ONTHUMAJIBHOTO Ipoliecca B CUIBHOM cMbiciie. PopmynupoBka npunnuna Makcumyma JI.C [Honrpsruna.

OO0pasel TeCTOBBIX 33JaHUi MPHUBE/ICH B IPHIOKECHUU
6.4. Kpurepuu oneHuBaHus

B Teuenune yueOHOTO ceMecTpa CTYASHTHI 32 KX bl BUA paboThl osrygatoT 6amisl. Kpome 3T0r0, Ha 3a4eTe MaKCHMaJIbHO MOYKHO
nosy4uuts 15 Gayutos. MiTorosasi onieHKa CKJIaJbIBA€TCSl U3 CyMMBbI 0aJUIOB, OJTYYEHHBIX 32 padOTy B CEMECTpE U 32 OTBET Ha 3a4eTe.
3areM nosrydeHHasi cyMMa 0aJioB IEPEBOJUTCS B OLIEHKY. [Ipy 9TOM momycKaeTcsi MOIydeHne CTYACHTOM aBTOMAaTHYECKOH OEHKH
TOJIBKO IO pe3yJIbTaTaM paboThl B CEMECTpE.

HaGpanHzbie Gauisl OneHka
Memnee 61 HE3a4TEeHO
61-100 3a4TEHO

Hauucnsembie 6aibl 3a BBIMOIHEHNE TUIAHOBBIX 3a7aHUI

[Mocenienue 3ansaTHii - 8 6amnoB

BeinosHeHHe paboT 1a00paTOPHOTO MPAKTHKyMa!
JlabopatopHas padora Ne 1 - 5 6amos
JlabopaTopnas pabora Ne 2- 5 6aoB
JlaGopaTopHas padota Ne 3- 5 GamioB
JlabopaTtopHas padota Ne 4- 5 6ajuios
JlabopaTopHas padota Ne 5- 5 GaioB
JlabopaTopnas pabora Ne 6- 5 6aioB
JlabopatopHas paGora Ne 7 - 5 6amioB
BeinosiHeHHE 3a3JaHUi Ha IPAKTUYECKHUX 3aHATHsX - 20 6aioB
Kontponbnas padora Nel - 15 Gamios
KonrponbHas pabota Ne2 - 12 GasmoB
CBOEBpEMEHHOE BBITIOJHEHHUE 3a1aHuii - 10 Oanios

KonrpomnbHas padota Nel comepuT IATh 3aJaHUii, KOHTPOJIbHAsS paboTa Ne2 CONepIKUT YeThIpe 3aJaHusl. 3a KaKI0e 13 ITUX 3aJaHUi
MO>KHO 1osry4uTh oT 0 710 3 6autoB. Eciin 3a71aHne BBITOTHEHO PABUIIBHO, TO OHO OlleHuBaeTcs 3 OannaMu. Eciu 3aiaHie BBITIOJIHEHO
¢ omuOKamu, TO OaIbl CHIYKAIOTCS B 3aBUCHMOCTH OT KOJIMYECTBA AOMYIICHHBIX OmKOOK. Eciiu nonyiena oaHa omuobka, To 3JaHUe
OlIeHUBAeTCs 2 OannaMu, TOMyIeHb! [Be omnOku — 1 6ayut. Eciu gonyriieHo Goee NByX OMIMOOK B 3a/IaHUH WIIH CTYICHT HE
BBITIOJIHUIT KaKOe-Tn00 3aaHue, TO 3a HEero oH nonyvaet () 6aios.

BrinosHeHHE 3aJaHuil Ha 3aHATHSX oneHuBaeTcs ot 0 1o 3 6anos. Eciu 3amanue BBIMOJIHEHO MPABUIIBHO, TO OHO OIIGHUBAETCS 3
6ayutamu. Ecnm nonyiiena oiHa omibka, TO 31aHKE OLIEHUBAeTCs 2 OaiiaMu, AOTYIIEHbI Be OMKOKY — 1 6ayut. B ocTanbHBIX citydasx
CTyzeHT nonxy4daer 0 6anos.

KauecTBo BBINOJIHEHHON 1a00paTOPHO pabOTHI OLICHUBAETCs B Oasuiax. J{Jst HOTydeH!s] MaKCUMaJIbHOTO KOJINYECTBa OaJIOB
HEOOXOIMMO BBITIOJHUTH BCE 3aaHusl 1abOpaTOpHOi paboThl 0Ge3 OIIMOOK B YCTAHOBJICHHBIE CPOKH, OTBETUTH HA BOMPOCHI
MperoiaBaTelis BO BpeMs 3aluThl paboThl. [Ipy 3alIMTe OTYSTOB KOKAOMY CTYJCHTY MPEAIaraeTcs OTBETHTh Ha HECKOJIBKO BOIIPOCOB
0 TeMe JabopaTopHOil PabOTHI, TO3BOJSIOIINX OLCHUTH CTEICHh CAMOCTOSTEIFHOCTH BBIMOJIHCHHOH paboTel. YacTuaHoE
BBIMIOJIHEHUE 33JaHUi, TOMYIIEHHbIC OIIMOKU MPH MX BHIMOJHEHUU WM IIPH OTBETE HA BOMPOCHI MPEHOAABATEIIS PHBOJIAT K
CHIDKEHHIO KOJIMYECTBa 0aJIOB 3a 1ab0paTopHyo padoTy.

Ha 3agere cTyneHTs! BRIMONHAIOT TecT. [IpomomkurensHOCTh 3aueTa — 60 MunyT. CTyaeHT BRIONHAET 15 TecToBhIX 3amanuii. Ecin
3a71aHKe BELIIOJHEHO NIDABUILHO, TO OHO olleHrBaeTcd 1 Oajiom

7. YHEBHO-METOJMYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE JTUCHUIIJIMHBI (MOAY JIS)

7.1. PekoMeHayeMasi JquTepaTypa

7.1.1. OcHOoBHas JUTEpPaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue W3znarensctBo, ron| Pecypc
JI1.1 |A6npaxmanoB B. ., |DneMeHThI BApHAIIMOHHOTO UCUUCIICHHS U ONTUMAILHOTO Camnkr- [TerepOypr 9BC
Pabuyk A. B. ynpasnenus. Teopus, 3a1a4n, MHAUBUAYAIIbHBIE 3a1aHUS : JIans, 2014
(http://e.lanbook.com/books/element.php?pll_id=45675)
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ABTOPBI, COCTaBUTEIHN 3arnaBue WznarensctBo, Ton| Pecypce
JI1.2 |Hukurtuna C. A., OCHOBBI BapUAIIMOHHOTO UCYUCIICHUS U ONITHMAIBHOTO yrpaBiieHus: |YensaOnHeK : 9BC
Yxo6otoB B. U. yuebHoe nocobue W3narenscTBo

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

YHHUBEPCHUTETA,
2016

JI1.3 |bpenepman M. X., BapuanuoHHoe ucuucienye: yuebHoe nocobue Kazans : 9bC
XKuxapes B. A. (https://biblioclub.ru/index.php?page=book&id=500496) Kazanckuit
Hay4HO-
UCCIIE0BATENBCK
un
TEXHOJIOTHYECKUI
YHUBEPCUTET
(KHUTY), 2017

7.1.2. lono/IHUTeIbHAS JIUTEPATypa

ABTOpLI, COCTaBUTECIIN 3arnaBue I/IBI[aTeJ'II)CTBO, romg Pecypc

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

J12.2 |Hnad JI. A. BapuanuoHHOe UCUMCIIEHUE U UHTETpallbHble YPaBHEHUSL: Mocksa : 6.14., 1966 OBC
MPAaKTUYECKOE MocoOue

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

JI2.3 [Yxo6otos B. 1. IIpaBuno muHoxuTenek Jlarpanka B 3a1a4ax BapUalMOHHOTO YensaOUHCK : 9bC
WCYHUCIICHUSI 1 ONTHMAILHOTO YIpaBIeHUs: yueOHOe mocodue Yenst06. roc. yH-T,
(http:/Nibrary.csu.ru/rbooks2/view2? 2006

code=local/004788/ukhobotovvi)

7.2. Ilepeyens pecypcoB HH(POPMALMOHHO-TeJIEKOMMYHHKAIMOHHOM ceTH "UHTepHeT"

31 |KubepJleHuHka - Hay4Has JIEKTpOHHAs Gubmroreka (kypraisr) http://cyberleninka.ru

32 |EnuHoe 0OKHO A0CTyNa K MHPOPMAIMOHHBIM pecypcam [DnekTpoHHblil pecypc] : caiit / ®TAY T'HUU UTT «udopmukay. —
Mockga, 2005 — . — URL: http://window.edu.ru/

7.3 llepeuenb nHGPOPMAHOHHBIX TEXHOJIOTHIi

7.3.1 IIporpaMmmHoOe obecnieyeHue

MS Office365

Maxima

LMS Moodle

7.3.2 IlpodeccrnonaibHble 0a3bl AAHHBIX U HH(POPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. Hayunas anextponnas 6udnunorexa eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hayumas snekTpoHHas
6ubnmmoreka : caidt. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum goctyna: ais 3aperucTpup. noibs3oBaTeneil. — 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 : 3eKTpOHHBIN.

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHME JUCHHUIIJIMHBI (MO Y JIS)

,HJ'IH peamm3ani AUCHUTUIMHBI UCTIOJIB3YIOTCA yqe6H},Ie AYAUTOPUH 11 IPOBEACHUA 3aHATHN JICKHUOHHOTO THIIA, ITPAKTUYCCKUX
3aHﬂTHﬁ, TPYIIOBBIX 1 HHAUBUAYAJIbHBIX KOHcyHBTaHHﬁ, TCKYLICTO KOHTPOJIA U HpOMe)I(yTO‘IHOﬁ aTTeCTallui, KOMIIbIOTCPHbIC
KJIaCChI J1d MIPOBEACHUSL J'Ia60paT0pHLIX pa60T, a TaKXKC IOMCIICHUA 1JIA CaMOCTOSITeIIbHOM pa60T1>1.

VYueOHbIe ayAUTOPUN YKOMILICKTOBaHbBI CHICHHATM3UPOBAHHOI Mebemnbio (MoIpa3yMeBaeTcs HaTMIKUEe CTAHIAPTHBIX pab0OYnX
(MOCaOYHBIX) MECT) ¥ TEXHUUECKUMH CpeAcTBaMK 00yueHHs (TIEPEHOCHOE U / WM CTAlMOHAPHOE MYJITUMEIUIHOE 000pyI0BaHKE:
9KpaH, HOYTOYK, IPOEKTOP).

Jlnst mpoBeeHUst 3aHATHH JIEKIIMOHHOTO TUIIA NPEUIararoTcsl HA0OPHI IEMOHCTPAIMOHHOTO 000PYJOBaHUS U Y4eOHO- HATTIAIHBIX
rocobuii (MybTUMEIMITHbIE TPE3EHTALNH 110 OT/EIbHBIM TeMaM, PUCYHKH, TAOJUIIbI, CXEMBI U T.1).

[Tomerienust 111 CaMOCTOSITENBHOM PabOThI 00YHAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOMH € MOAKIIOYEHHEM K CETH
"HuTepHeT" U o0ecrieyeHreM JIOCTYIIa B AJIEKTPOHHYIO HH)OPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA

9. METOAUYECKHUE YKA3ZAHUA IJIAA OBYYAIOIIIUXCSA IO OCBOEHUIO JTUCHUIIJIMHBI (MOLY JIA) |
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V4eOHBIM ITAHOM IIPETyCMOTPEHA CaMOCTOsTENbHAS paboTa cTyaeHToB. CaMoCcTOsITebHAs paboTa IPOBOANTCS C LEBI0 yIIyOIeHns
3HAHUH MO AUCHUILIMHE U MPEIyCMaTPHBACT:

* IpOPabOTKY TEOPETHYESCKOTr0 MaTepraa o y4eOHHKaM HIH KOHCICKTY JICKIHI ¢ 00s13aTeIbHBIM Pa300pOM IPHBEICHHBIX
MPUMEPOB;

* OArOTOBKY K MPAKTHYCCKUM 3aHSITHIM,;

* OArOTOBKY K J1a00PaTOPHBIM 3aHSTHSIM,;

* OJIFOTOBKY K KOHTPOJIbHBIM PaboTaM;

* IOArOTOBKY K C/aye 3ayera.

[Ipu mIaHUPOBAHUH BPEMEHH HA CAMOCTOSATENbHYIO pa0OTy CTyeHTaM HE0OXOJMMOT0 MPEAYCMOTPETh PErYIIPHOE TOBTOPEHHE
NPOIMICHHOr0 Marepuana. TeopeTndeckuii MaTepua, 3aKOHCIICKTUPOBAHHbIN Ha JIEKIHAX, HCOOXOANMO AOMOJHATh CBEACHHAMHE H3
JIUTEPATYPHBIX HCTOYHUKOB, IIPEIICTABICHHBIX B paboyell mporpamme.

CryneHT 00513aH B MOJHOM 00BEME UCII0JIL30BaTh BPEMsi CAMOCTOSTEIBHOM PabOThI, IPEIyCMOTPEHHOE HACTOALICH paboueit
MPOTPaMMOM, [Tl U3YYESHUS] COOTBETCTBYIOIIUX Pa3/esiOB AUCIUILIMHBL, 1 CBOCBPEMEHHO 00palIaThCs K MPENOAaBaTeNIo B CIydac
BO3HHKHOBCHUSI 3aTPYyJHCHUH IIPH BBIMOJIHCHHH CAMOCTOSTEIIBHON PaboTHI.

B ciyvae mpuMeHEeHHUs PU U3YYCHUU JUCUHUILTAHBI JJIEKTPOHHOTO 00y4eHHsI, TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHI
obmuieHre 00yJaroIIKXCsl ¥ IPETOAaBATEI s OCYILECTRISICTCS B PSKIME PEabHOTO HIH OTIIOKEHHOTO BPEMEHH, IPH 3TOM
HCIIOJIB3YOTCS. BO3MOXKHOCTH CHCTEMBI JAUCTaHIIMOHHOTO 00yuenust Moodle u snexTponHast 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,
MTOCPEICTBOM DJICKTPOHHOM TTOYTHI, COOOIICHUH CHCTEMBI TUCTaHITMOHHOTO 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.

Ipu 06y4yeHny U1 ¢ OTPAaHUYESHHBIME BO3MOXKHOCTSIMH 37I0POBBSI 3TIEKTPOHHOE 00yUeHHEe, TUCTaHIIHOHHBIE 00pa30BaTeNIbHbIE
TEXHOJIOTHH TIPeJyCMaTPUBAIOT BO3ZMOXKHOCTb IIpUeMa-Niepejau HH(GOPMAaIK B JOCTYIHBIX A1 HUX (opMax.

Peanu3anys TUCIUILTHHBI C IPUMEHEHHEM 3JIEKTPOHHOTO 00YyUeHHs, JUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TeXHOIOTHH (nanee — 90,
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 «HenssOuHCKUI rocy1apCcTBEHHbIH yHIBEpCUTET», «Ilomoxenus
0 MOpsIKE 3a4eTa 00YJarOIMMCS 10 OCHOBHBIM MPO(ECCHOHATIBHBIM 00pa30BaTeIbHBIM NPOrpaMMaM BhICIIIET0 00pa30BaHUS B
OI'BOY BO «YHenlY» pe3ynbTaToB OCBOSHUS B OPraHU3aLUsIX, OCYLIECTBIIONIMX 00pa30BaTeIbHYIO AESTENbHOCTD, YUeOHBIX
IpeIMEeTOB, KyPCOB, JUCIHILTHH (MOIYNeH), TPaKTHK, JOTIOTHUTENBHBIX 00pa30BaTebHBIX IPOTPaMM» MOCPEICTBOM dIEKTPOHHOM
uHpopmanonHo-o6paszoBarenbHoi cpeapl PI'BOY BO «Uenl V». B uckiounTenbHbix cirydasx (Gopc-mMaxop 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 YCJIOBUS OCBOEHMUS JTUCITUIIJIMHBI OBYYAIOIMUMUCSA C THBAJIMJIHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXKHOCTSAMMU 3/10POBbS

OcBoeHHE TUCIUIIIMHBI HHBATHAAME H JULAMH ¢ OTPAaHHYEHHBIMU BO3MOKHOCTSIMH 3I0POBBSI OCYILECTBISICTCS ¢ UCTIOIb30BaHUEM
CHEIHATBbHBIX TEXHUYECKHX CPEJCTB ¥ IOJI0 HHPOPMANMOHHBIX TEXHOJIOTHIA, IPEJOCTABIAEMbIX PeCypCHBIM yueOHO-METOANIECKIM
LEHTPOM 110 00yIEeHHIO HHBAIUAOB U JIML C OTPAHWYEHHBIMHU BO3MOKHOCTAMH 370poBbs Uenl' Y 1o 3ampocy oOydaromerocs.

1. MoOuibHbIE CrielMallbHbIe TEXHMYESCKUE CPECTBA IS JIKIL C HAPYIICHHSMH 3PSHHS: TOPTATHBHBIA KOMITBIOTEP C BBOJAOM/BBIBOJIOM
mpudtom Bpaiins ¢ curresatopom peun «EIBraile-W14J G2»; HoyrOyku ¢ mporpammHuoii akpanroro goctymna NVDA,; snekTpoHHbIe
YBEIMYHUTENH IJIs1 YIAICHHOTO [IPOCMOTPA; BUACOYBEIUIUTEIH OPTATUBHEIE; TU(IIOILIESD; HU(PPOBBIC TUKTO(OHBL

2. MoOunbpHBIe CrielHanbHble TEXHHYECKHE CPEICTBA UL JIMI C HApYIICHWSMH CIyXa: CHCTeMa CBOOOIHOTO 3BYKOBOTO IIOJISI CO
BCTPOCHHOU coBMecTUMOCThIO ¢ FM-ycrpoiictBamu; paamoknaccsl «CoHeT-PCM» ¢ mepenaTinkoM, 3aylIHbIM HHIYKTOPOM H
WHAYKIMOHHOM TeTieit; cucreMa MHGpOpMAIMOHHAS s ciiabociblmanux nepeHocHas «crok» A2 co BCTPOCHHBIM ILICEPOM —
3BYKOBBIM HH(POPMATOPOM; JOKYMEHT-KaMepa; NporpaMMHUPYEMbIe CITYXOBBIC amaparhl HHIUBUAYaIbHOTO MOJIb30BAHUSL.

3. AccuctuBHble MH(GOPMAIMOHHBIC TEXHOJOTMH: MPOTrpaMMHOE oOecreveHHe SKpaHHOro noctyna ¢ cuHTe3oM peun NVDA;
MPOTPaMMBbI SKPAHHOTO YBEIHYICHHS; IPOrPAMMBbI PEUSBOTO CHHTE3a JJIsl KOMIBIOTEPOB U HOYTOYKOB; IIPOrPaMMbI PEYEBOrO CHHTE3a
JUTst MOOMJTBHBIX YCTPOWCTB; SKpaHHast KIIaBUATypa; SKpaHHas JIyma.

IIpu HeoOXOAMMOCTH il OOYYArOUIMXCS C HapyIICHWSIMU 3peHHs Ha pabodyMx MecTaxX IJisl MPOBEICHUS MPAKTUYSCKHUX WU
a00paTOPHBIX 3aHATHI YCTaHABIMBACTCS CIELHUAIBLHOE MporpaMMmHoe obecneueHue (mporpamma pedeBod HaBuraimu NVDA,
pedeBble CHHTE3aTOPBI, SKPAHHbIE JIYIIBI).

B ydeOHble aymuropum oOecHeYrBacTCsl OCCHPENATCTBEHHBI MOCTYN Uil OOYYaloNIMXCsS HMHBATUIOB M OOYyYalomIUXCs C
OTPAaHWYEHHBIMH BO3MOXKHOCTAMH 370pOBb. B Kaxnoil ayauTtopuu, rae oOydyaroTCs MHBAIMABI M JHLA C OTPaHMYECHHBIMH
BO3MOKHOCTSIMH 3/I0POBBSI, TIPEyCMaTPUBACTCS COOTBETCTBYIOIIEE KOJMMYECTBO MECT JUI OOYYAIOMMXCS ¢ YYETOM HapyIICHHH HX
30POBBS.
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Jlns ocBOGHHS TUCLUIUIMHBI MHBAJIMIAM W JIMIAM C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI NPEIOCTABISIETCS IOCTYI K
MEeYaTHHIM UCTOYHUKAM, HMEIONIMMCS B HaydHOH OuOmuoTeke Yenl'V, ¢ IOMOIIBIO CIEHAaIbHBIX TEXHHYECKUX CPEICTB; TOCTYI K
JJICKTPOHHBIM HCTOYHHKAM, IMPEACTaBICHHBIM B (OpMe IJIEKTPOHHOTO AOKyMeHTa B (oHne HaydHol OuOmmorexku Yenl'V wmm
JNIEKTPOHHO-OUOIMOTEYHBIX CUCTEMaX, C IMOMOIIbIO CHEHUATbHBIX TEXHHYECKUX U MPOTPAMMHBIX CpEACTB (pabodee MeCTo s
HE3psS’Yero TMOJb30BaTelsi C MPOTPaMMHBIM OOecreYeHHeM 3KpaHHOTO noctyna ¢ cuHte3oM peun NVDA, paGodee mecto ¢
KOMIIBIOTEPHBIM POJIIEPOM 1 KiaBuaTypoil Clevy ¢ 00ipIiMy KHONKaMHK | C Pa3IesIOIIeH KIIABUIIH HAKIIAAKOM ).
Y4eOHO-MEeTOIMUECKHE MaTepHAaNbl [Tl OOYyYarONIMXCsl M3 YKCIa WHBAIWAOB U JIUIl C O'PAHUYCHHBIMH BO3MOXKHOCTSMH 3[0POBbBS
IIPEAOCTABISIIOTCS B hOpMax, aAaNTUPOBAHHBIX K OTPAaHUYEHHSIM HX 30POBbS M BOCIPHATHS HHOOPMALHN:

JInist T ¢ HApYIICHUSIME 3PSHHUS:

- B IeYaTHO# (hopMe yBEITHUEHHBIM HIPUPTOM,

- B popMe DIIEKTPOHHOTO TOKYMEHTA,

- B opme ayaunodaiina,

- B IeyaTHOH popme mpudrom bpaiins.

JIns v ¢ HapyIeHnsIMU CcITyXa:

- B IIeYaTHOM (opme,

- B (popMe IIEKTPOHHOTO JOKYMEHTA.

JIist T ¢ HapYIICHUSIMH OMIOPHO-/IBUTATENBHOTO anmapara:

- B IeyaTHO# (opme,

- B popMe DIIEKTPOHHOTO TOKYMEHTA,

- B hopme ayauodaiina.

JlaHHBIA IEpeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTUHIEHTA 00YJaIOIIUXCsL.

J1711 MHBAJIMIOB U JIMI C OTPAaHWYEHHBIMHI BO3MOKHOCTSIMH 30POBbSI OCBOCHHE AUCIUIUIMHEI MOXKET ObITh YACTHYHO WJIH ITOJTHOCTBIO
OCYILECTBIICHO C KCIIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa3zoBarenbhbix TexHonoruit (Moodle, Adobe Connect Pro u mp.).

B ocBoeHMM OUCHUIUIMHBI MHBAIUAAMH U JIMIAMH C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 30POBBSI HCIOJIB3YETCSl HHANBUIyaTbHAs
pabora. Ilon WHAMBHAYaIBHOI paboOTO#l mMoApasyMeBaeTcs ABE (OPMBI B3aUMOJCHCTBHS C MpEroJaBaTelieM: HHIAMBUAYalTbHAas
yueOHasi paboTa (KOHCYJIBTAIMH), T.€. JOTOJHUTEIBHOE Pa3bsiCHEHHE YUeOHOTO MaTepuaia U YriayOJeHHOEe W3ydeHHEe MaTepualia ¢
TeMH OOYyYalOUIMMHKCS, KOTOpbIe B 3TOM 3aWHTEPECOBAHBI, W WHIMBHAyallbHAsh BOCHHUTATENbHas paborta. MHAWBHIyaIbHBIC
KOHCYJIbTallu¥ HalIPaBJICHbl HA HHIMBUAYAIM3ALIIO0 O0YUSHHUS U yCTAHOBICHHUIO BOCIUTATEIbHOTO KOHTAKTa MEXKAY IIPenogaBaTeneM
1 00yJaroMKMCs MHBATUIOM WIIH 00YYAIOIUMCS C OTPAHHYCHHBIMH BO3MOXKHOCTSIMHU 3I0POBBSL.

[Tpu npoBeneHny NpoLEeypbl OLEHUBAHUS PE3YNbTATOB 00YYSHNS] HHBAIUAOB M JIML C OTPAaHWYEHHBIMH BO3MOXHOCTSIMU 37I0POBbBS
MO JWCHUIUIHHE OOECIeYnBACTCS BBIOJHEHHE CICAYIOINX TOMOJHUTENbHBIX TPeOOBAaHHN B 3aBUCHMOCTH OT HHAWBHUIyaTbHBIX
0COOEHHOCTEH, 00YUaIOIINXCS:

a) MHCTPYKIHMS IO TOPSIKY MPOBEICHUS MPOLEAYPhl OLCHUBAHUS MPENOCTABISAETCS B NOCTYMHOW (opme (YCTHO, B MUCHMEHHOM
¢dopme, B mucbMeHHOU Gopme mpudTom bpaiiss, ycTHO ¢ UCTIONB30BaHUEM YCIIYT CYPIONIEPEBOIYHKA);

0) moctymHas ¢(opma MpeNoCTaBICHHS 3aJaHUil OLEHOYHBIX CpelCTB (B meyaTHOW (opme, B medyaTHOH (opMe yBETHMYCHHBIM
mpudTom, B medatHoi popme mpupTom bpaiins, B popMe 3IeKTPOHHOTO TOKYMEHTA, 3aIaHUsI 384U THIBAIOTCSI ACCUCTCHTOM, 3a/IaHHUS
MIPEIOCTABISIIOTCSI C HCIOJIB30BAaHUEM CYPJIIOIIEPEBOA);

B) JocTymHas (popMa MPEJOCTABICHHSI OTBETOB Ha 3ajJaHus (MMCHBMEHHO Ha OyMare, HaOOp OTBETOB HAa KOMIBIOTEpE, MUCHMEHHO
upudToM Bpaiins, ¢ ucrnoab30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

Ipu npoBeeHUU TPOLETYPbl OLCHUBAHUS PE3yJIbTATOB OOYYCHHUS] HHBAIUIOB H JIUI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbBS
IIpeyCcMaTpHUBAETCs HCIONb30BaHUE TEXHUUECKHUX CPEICTB, HEOOXOIMMBIX UM B CBSI3H C MX MHIUBUAYaTbHBIMA OCOOCHHOCTSIMU. DTH
cpeicTBa MOTYT ObITh mpenocTaBieHbl Yenl'Y WM MOTYT WCHOJNB30BAaThCS COOCTBEHHbIE TEXHUUYECKHE CpeACTBa. Ilpu
HEOOXOIMMOCTH MHBAIUAAM H JIUIAM C OTPAaHWYEHHBIMH BO3MOKHOCTSIMH 30POBBSI IIPEIOCTABISAETCS JOMOIHUTEIBEHOE BpeMs JUIs
MOJTOTOBKM OTBETA Ha 3aJaHHs, IPOLEeaypa OLICHUBAHNUS PE3yIbTaTOB OOYYCHUS 110 AUCHHUILTHHE MOXKET MPOBOAUTHCS B HECKOIBKO
9TaIoB.

[IpoBeneHre mpoLEnypbl OLCHUBAHUS PE3yIbTaTOB OOYYCHUS] MHBAJIHIOB W JIUI C OTPAaHHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbBS
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
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