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1 Henu v 3axa4u U3yYeHUs TUCHUILTHHBI (MO1YJISA)
1.1 Ileanb ocBOeHHUS TUCHHUTLIHHBI
- O3HAKOMUTH CTYACHTOB C Ha4dYaJIbHBIMH HaBBIKaAMH MaTEMAaTHYCCKOI'O
MOZACIINPOBAHUSA,
- IIOKa3aTb BO3HHUKAIOMIWMEC IIPUHOWUIHWAIBHBIC TPYAHOCTH IIpH IEPEXOAC OT
pE€ajIbHOIO 00BEKTa K €ro MaTeMaTHUYECKOM nacajin3anuu,
- IMMOKa3aTh pasHUIy MCKAY «XOPOIINMU» U «IIJIIOXUMH» MOJCIIAMU.

1.2 3agaun AMCHUILIMHEI

— dbopMUpOBaHUE Yy CTYACHTA MPEACTAaBICHUs O AU(PPEPCHINATHHBIX YPAaBHEHUSIX,
KaK MaTeMaTHYeCKUX MOJICTISX SIBJICHUI U MPOIIECCOB PA3IUYHON MTPUPOIBI;

- BbIpaboOTKa HAaBBIKOB UCIIOJIb30BaHUS KJIACCUYECKHX METOJI0B
«/InddepeHnuanbHbIX ypaBHEHUN

- OCBOGHHE  CTYJCHTaMHU CHUHTE3a  KJIACCHYECKUX  METOJIOB  TEOPHH
mubdepeHIManbHbIX YpPaBHEHHH C COBPEMEHHBIMU HJIESIMU KadeCTBEHHBIX, YHUCICHHBIX U
ACUMITOTHYCCKUX METOJIOB.

1.3 MecTo quCHUITHHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbI

Hucuunnuna «/{uddepennuanbupie ypaBHeHUs» OTHOCUTCS K «OOs3aTrenbHas 4acTby
broka 1 «/lucuumnnunel (MOLyH)» Y4eOHOTO IJIaHa.

JlanHasi NUCUMIUIMHA TECHO CBSi3aHAa C JUCHUIUIMHAMHU 0Oa3oBoii yactu brioka 1:
MaTeMaTUYeCKHil aHanu3, aiaredpa M TEOpUsl YHUCET, TECOMETPUs U TOMOJOTHUS, METOMIbI
onTUMM3AINH, (QYHKIIMOHATBHBIN aHAIN3, QyHIAMEHTaIbHbIC JUCKPETHBIE MOICIH.

1.4 Ilepedyenb MIaHMPyeMbIX Pe3yJIbTATOB O0y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3yJbTaTaMi 0CBOCHHMS 00pPa30BaTe/IbHOI MPOrpaMMBbl

N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00yYaromuxcst CIeTyOIUX KOMIETEHIIHNA:

OIIK-1 Cnoco0eH npuMeHATH PyHIaMeHTAIbHbIE 3HAHNS, I0Jy4YeHHbIE B 00/1aCTH
MATeMAaTH4YeCKHX M (WJIH) eCTeCTBEHHBIX HAayK, M HCIOJb30BAaTh HX B
npoecCHOHATILHOM AeSITeJIbHOCTH

HNO-1.0IIK-1 TIIpumensier ¢yHaaMeHTAAbHbIe 3HAHUS, TMOJY4YeHHble B 00JaCTH
MATeMaTH4YeCKUX U (MJIM) eCTeCTBEHHBIX HAYK NPH NMOCTPOEHUHN Mojeell B
3aJJaHHOI NpeaIMeTHOM 00J1aCTH

3HaTh MeTtonbl aHanu3a U 0000IIEHNSI OTEYECTBEHHOTO M MEXAYHApOIHOIO OIbITa B
COOTBETCTBYIOLIEH 007acTH UCCIe10BaHUN
Metonpl TpOBENEHUS OKCIEPUMEHTOB W HAONMIOACHWM, 0000IIeHHs U
00paboTKH HHPOPMALIUU

Ymernb [TpoBoAMTH aHANKM3 UCTIOIHEHUS TPeOOBaHUI
Hcnonb30BaTh  CYIIECTBYIOLIME  THUIOBbIE  peUIeHHs W [Ia0JIOHBI
MPOEKTUPOBAHUS TPOTPAMMHOTO OOeCTIeueHuUs
[TpuMeHATh METOIbI aHAJIM3a HAYYHO-TEXHUYECKON nHpopManuu

Baagers AHanu3  BO3MOXHOCTEH  peanu3zauuu  TpeOOBaHUMI K  MPOrpaMMHOMY
o0ecreyeHno
[TpoexkTrupoBaHue CTPYKTYp JaHHBIX
CO6op, oOpabGoTka, aHamu3 W O0O0OOIIEHHE pE3yIbTATOB D3KCIEPHUMEHTOB U
MCCJIEIOBAaHMI B COOTBETCTBYIONIECH 00J1aCTH 3HAHUHT
JlesTenbHOCTD, HAllpaBJIEHHAs HA PEIICHUE 3a/1a4 aHAIIMTUYECKOIO XapakTepa,
MpeJoiaraloliux BbIOOp M MHOro0Opa3He aKTyaJbHBIX CIIOCOOOB PpEIICHUS
3a1a4y



W/1-2.011K-1

3HaTh

YMmeThb

Baanern

OIIK-2

WUJ-1.0MK-2

3HaTh

YMmerh

Baagern

W/1-2.011K-2

3HaTh

[Ipumensier  yHmaMeHTaldbHBIE  3HAHWS, TONyYeHHbIE B  OOJACTH
MaTeMaTUYeCKUX U (UJIM) €CTeCTBEHHBIX HAayK IpPU BHIOOPE METOAOB PEIICHUS
3a/1a4 npoQeCcCHOHANTBHOMN IeATeIFHOCTH

MeTtoapl aHanu3a U 00001IEHUsT OTE€YECTBEHHOT'O U MEXKIYHAPOJIHOTO OIbITA B
COOTBETCTBYIOIIEH 00IaCTH UCCIIeIOBAHUI

MeToapl MpoBeACHUS OKCIEPUMEHTOB M HaOmOJAeHUM, o0000ImeHus Hu
00paboTku HHPOPMALIUT

[TpoBoAUTH aHANKM3 UCTIOTHEHUS TPeOOBaHUI

[TpoBOIUTH OIIEHKY 1 00OCHOBAaHHE PEKOMEH/IYEMbIX PELICHUN

Hcnonp30BaTh  CyIIECTBYIOIIME  TUIIOBbIE  pEIIEHUS W IIA0JOHBI
IPOCKTHUPOBAHUS IPOTPAMMHOTO 00ECTICUCHHS

[TpuMeHsTh METOIbI aHaTIN3a HAyYHO-TEXHUYECKOM nHopManmu

AHanu3  BO3MOXKHOCTEH  peanu3auuud  TpeOOBaHMI K  NPOrpaMMHOMY
o0ecrneveHuno

OneHka BpeMEHU U TPYJOEMKOCTH peaju3aluu TpeOOBaHUN K MPOrpaMMHOMY
o0ecrneveHuo

CO6op, oOpabotka, aHamu3 W 00OOIIEHHE pE3yIbTATOB OSKCIICPHUMEHTOB U
HCCJIEIOBAaHHUI B COOTBETCTBYIOIIEH 00JIaCTH 3HAHUIMA

[TonroroBka MpenoKEHUN [ COCTaBICHUS IUIAHOB M METOJAMYECKUX
porpaMM HCCIIEIOBaHUM U Pa3pabOTOK, MPAKTHUUECKUX PEKOMEHAAIMNA IO
HCIIOJIHEHUIO UX PE3YJIbTaTOB

JesTenbHOCTh, HAlIpaBJICHHAs HA pEUICHUE 3a/lay aHAJIUTUYECKOTO XapakTepa,
IpeIoJiaraloliux BbIOOp M MHOrooOpa3Hve aKTyaJIbHBIX CIIOCOOOB PpEIICHUS
3a1a4

Cnoco0eH mnpuMeHAATb COBPEMEHHBbII MaTeMaTH4YeCKHH  anmapar,
CBSI3AHHBIN € NMPOEKTHPOBaHMEM, Pa3padoTKoOil, peajn3anued M OUEHKOM
Ka4yecTBA NPOrpaMMHBIX MPOAYKTOB M NPOrPAaMMHBIX KOMILIEKCOB B
Pa3JIMYHBIX 00/1aCTAX YeJI0BECYECCKOH NeATeJbHOCTH

Cnoco0eH npUMeHATbL CHUCTEMHBIH MOAXO0A K aHAJIM3Y NpeIMeTHOM
(mpobaeMHOIi) 00s1acTH, BHISIBJIEHUIO TPpeOoBannii kK UC

[lenu u 3agaun MPOBOAUMBIX MCCIIEI0BAaHUN U pa3pabOTOK

Metonbl mpoBeneHMS OSKCIEPUMEHTOB U HaOmioneHui, o0000umeHus u
00paboTku nHGopMauu

[TpoBoANTH aHANMH3 UCTIOTHEHUS TPeOOBaHUI

Hcnonp3oBaTh  CyIIECTBYIONIME  THUIOBBIE  peHIEHUs W I1a0JOHBI
POEKTHUPOBAHUS POTPAMMHOI0 00ECTIeYeHUs

AHanu3  BO3MOXHOCTEH  peanu3alnuyd TpeOOBaHUN K  NPOrpaMMHOMY
o0ecreyeHno

Pa3paboTka, u3MEHEHHE U COIJIACOBAHME APXUTEKTYPbl IMPOrPaMMHOIO
o0ecreyeHuss C CHUCTEMHBIM AQHAIUTUKOM M apXUTEKTOPOM MPOrPaMMHOTO
obecrnieyeHus

[IpoexTupoBaHue CTPYKTYp TaHHBIX

COop, oOpaboTka, aHaiu3 M 0O0OOIIEHHE pPE3yIbTAaTOB JKCIEPUMEHTOB U
MCCJICTIOBAaHUI B COOTBETCTBYIOIICH 00IaCTH 3HAHHIA

JlesiTenbHOCTD, HANlpaBJIEHHAs Ha pelIeHHE 3a/lad aHAJIMTHYECKOro XapakTepa,
IpEeNoiaralouxX BbIOOp M MHOr00Opa3ue aKTyalbHBIX CIIOCOOOB peIIeHUs
3a1a4u

IlpuMeHsieT COBPEMEHHBI MATEeMATHYECKHH anmnapar npu MOCTPOEHHH
MojieJieil B pa3IMYHbIX 00J1aCTSX Ye10Be4YeCcKOil 1esiTeJIbHOCTH

[{enu u 3aga4u MTPOBOAMMBIX HCCIIEIOBAHUN U pa3paboTOK

Metonpl TpoOBENEHUS OKCIIEPUMEHTOB W HAOMIOACHWM, 0000ImIeHHs U
00paboTKK HHPOPMALIUU



YMmerh

Baanern

IK-1

AI-1.1TK-1

3HaTh

YMmerh
Baangern

HUa-2.11K-1
3HaTh

YMmerh
Biaagern

BripabateiBaTh BapuaHThl peain3aluu TpeOOBaHUN

Hcnonp30BaTh  CyIIECTBYIOIIME  TUIIOBbIE  pEIIEHUS W IA0JOHBI
POECKTHPOBAHUS IPOTPAMMHOTO 00ECTICUCHHUS

AHanu3  BO3MOXHOCTEH  peanu3auuud  TpeOOBaHUI K  MPOrpaMMHOMY
o0ecnedeHuno

[IpoexkTupoBaHue CTPYKTYp JaHHBIX

C6op, oOpabGoTka, aHamu3 W OOOOIIEHHE pPE3yIbTATOB OSKCIEPUMEHTOB U
MCCJICIOBAHMI B COOTBETCTBYIOIIECH 00JIaCTH 3HAHUIT

JlesiTennbHOCTD, HAllpaBJIEHHAs HA pEIICHHE 3a/1a4 aHAJIMTUYECKOIO XapakTepa,
MPEoIaraloliuX BbIOOp M MHOrooOpa3ue aKTyaJbHBIX CIIOCOOOB PpEIICHUS
3a1a4y

Cnoco0eH aeMOHCTPUPOBATHL 0a30Bble 3HAHMS MaTeMATH4YeCKMX M(UJIH)
eCTeCTBEHHBbIX  HayK, MPOrpaMMHPOBaHUSI ¥  HH(OPMALMOHHBIX
TeXHOJIOT il

HNmeer npakTHyecKkuii ONbIT HAYYHO-MCCIEI0BATEIbCKON 1eATeJbHOCTH B
00J1aCTH MOCTPOEHUsSI MATEeMATHYECKUX Mojesiell, MPOrpaMMHUPOBAHUS U
HHGpOPMALMOHHBIX TEXHOJIOT U

MeTtoapl aHanu3a U 0000IIEHUsI OTE€YECTBEHHOTO U MEXKIYHAPOIHOTO OIbITA B
COOTBETCTBYIOIICH 007aCTH UCCIIEIOBAHUN

MeToapl TpPOBEACHUS OSKCIEPUMEHTOB M HaOmOJAeHHH, 0000IIeHus u
00paboTku HHPOPMALIUU

[TpuMeHsTh METO/IbI aHATTN3a HAYYHO-TEXHUYECKOM nHpopMau

AHanu3  BO3MOXHOCTEH  peanu3auuud TpeOOBaHMI K  NPOrpaMMHOMY
o0ecrneveHuo

OneHka BpeMEHM U TPYJOEMKOCTH peaju3aluu TpeOOBaHUM K MPOrpaMMHOMY
o0ecrneveHuo

[IpoexkTrupoBaHue CTPYKTYp JaHHBIX

CO6op, oOpabGoTka, aHamu3 W OOOOIIEHHE pE3YyIbTATOB SKCIIEPUMEHTOB U
WCCJIEIOBaHMI B COOTBETCTBYIOIIEH 00J1aCTH 3HAHUHT

[TonroroBka mpenOKEHUN M COCTABICHUS IUIAHOB M METOAMYECKUX
porpamMM UCCJIEIOBAaHUN M pa3palOTOK, MPAKTHYECKUX PEKOMEHIAIMMA IO
VCIIOJIHEHUIO UX PE3YJIbTAaTOB

JlesiTenbHOCTD, HANpaBJIEHHAs HA pelIeHHE 3a/lad aHAJIMTUYECKOro XapakTepa,
IpEeNoiaralouX BbIOOp M MHOrooOpa3ue aKTyaJbHBIX CIIOCOOOB peIIeHUs
3a1a4y

Ymeer HaxoauTh, (GOPMYNIHMPOBaTH M pelIaTh CTaHJApTHbBIE 3aJauyd B
KOHKpETHON IpoOJIeMHOM 0051acTH

Metonbl NpoBeNEHMsSI OKCIEPUMEHTOB U HaOmIofeHuil, o0000umeHus u
00paboTku nHGopMauu

[TpuMeHATh METOIBI aHAJIM3a HAYYHO-TEXHUYECKON nHpopManuu
[TpoexkTrupoBaHue CTPYKTYp JaHHBIX

CO6op, oOpabGoTka, aHamu3 W OO0OOIEHHE pPE3YyIbTaTOB SKCIEPUMEHTOB U
WCCJIEIOBAHMI B COOTBETCTBYIOIIEH 00JIaCTH 3HAHUH

[TonroroBka mpenoKEHUH M COCTABIEHUS IUIAHOB M METOAMYECKUX
MporpamMM HCCJIEIOBAaHUN M Pa3pabOTOK, MPAKTHYECKUX PEKOMEHIAIMKA IO
WCIIOJIHEHUIO UX PE3YJIbTAaTOB

JlesiTenbHOCTD, HANlpaBJIEHHAs Ha pelIeHHe 3a/lad aHAJIMTHYECKOro XapakTepa,
IpEeNoiaralouX BbIOOp M MHOT00Opa3ue aKTyalbHBIX CIIOCOOOB peIIeHUs
3a1a4u

2. CTpyKTypa M cofepKaHue U CHUILTHHbI



2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT
OOmast TpyaOoE€MKOCTh JAUCLUUIUIMHBI cocTaBisier 4
pacmpezenieHue Mo BuaaM padoT IPECTABICHO B TaOIHIIE

3ad. en. (l44dacoB), wux

CemecTpnl
Bup yueoHoii padoTnl Beero (yachl)
4acoB
4
KonTakTHas paGora, B TOM 4ncJje: 715 | 715
AyauTOpHbBIE 3aHATHS (BCEro): 68 68
3aHsATUS JEKIIMOHHOTO TUTIA 34 34
JlaGopaTopHble 3aHATHS 34 34
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI,
MPaAKTUYECKHUE 3aHSATHS)
Nuas koHTaKkTHas padora: 3,5 35
Kontpois camocTositenbHoi pabotsl (KCP) 3 3
[Tpomexyrounas arrectanus (MKP) 0,5 0,5
CamocrosiTeJbHass padoTa, B TOM YHUCJIE: 28 28
CamocTosiTeIbHOE U3YUYECHHE Pa3/IeIoB,
CaMOIIOAr0TOBKa (IIpopaboTKa U MOBTOPEHUE
JIEKIIMOHHOTO MaTepuaia U MaTepuasa y4eOHUKOB 18
U y4eOHBIX [TOCOOMH, MOATOTOBKA K
71a00PaTOPHBIM U MPAKTUYECKUM 3aHATHUSIM,
KOJUIOKBUYMaM H T.]1.)
IToaroroBka K TeKylemy KOHTPOJIIO 10
KonTpoJis: 445 | 445
IloaroToBKa K 3K3aMeHy 445 | 445
gac. 144 144
B TOM 4HcJjIe
OO0mas Tpy10eMKoOCTh KOHTAKTHAasl 715 | 715
pabora
3a4. e 4 4

2.2 CTpyKTypa AMCUMIIIMHBI

Pacnipenenenuie Bu10B yueOHOM paOOThI U UX TPYIOEMKOCTHU MO pazjielaM JUCIUIINHBL.
Paznensl (TeMbl) AUCHUIUIMHBL, U3y4YaeMble B 4 cemecTpe

KoaunvecTBo yacoB
Bueayn
Ne HaumeHnoBaHue pa3snesioB (Tem) Beero AyaurtopHas padota nTo:Ha
padora
J mn3 JIP CPC
1 2 3 4 5 6 7
OCHOBHbIE TIOHSTHS U ONIPEJECIICHUS TEOPUU
1. | mubdepeHMaTbHBIX YpaBHEHUM TTEPBOTO 14 4 8 2
IOPSL KA.
2. | l'eomerpuyeckue u (pU3NIECKIE 3a/1a4H. 6 4 2
Teopembl CylIeCTBOBAHUS U €IUHCTBEHHOCTH
3. | pemenus 3anaun Kommmw uist OTHOTO ypaBHEHUS U 6 3 3
cuctem nuddepeHITMaIbHbIX ypaBHEHUH.
4 CBolicTBa peIICHUN JTUHEUHBIX OJHOPOIHBIX 7 5 5
CUCTEM.
5 YpaBHeHwus, z{e pa3peieHHbIE OTHOCUTEIBLHO 5 ) 3
[IPOU3BOJIHOM.




KosmyecTBO 4acon

Bueayn
Ne HaumeHnoBanue pasnesioB (Tem) Beero AynurtopHasi pa6oTa “Tosfma
padota
J 3 JIP CPC
1 2 3 4 5 6 7
5 dyHaaMeHTalbHas MaTpulla U e€ CBOMCTBA. 4 3 1
" | JIuHeliHble HEOTHOPOAHBIE CUCTEMBI.
7. | Pa3Hble ypaBHEHHUsI IEPBOTO MOPSIJIKA. 11 8 3
Jluneitapie nuddepeHuanbHbIe ypaBHEHHS N-
g | Oromopska. MeTon Bapuaiiuu nNpou3BOIbHBIX 7 3 ) 5
MOCTOSIHHBIX JIJIs1 HEOTHOPOHOTO YPaBHEHUS N-
Oro MOopsiJIKa.
Jluneitapie oqHOpOIHBIC TU( hepeHIIATbHBIC
YpaBHEHHUS N-0T0 MOPSIKA C TOCTOSHHBIMU
9. 10 4 4 2
koo dunuenramu. [Tocrpoenune oodmiero
pelIeHusl.
10 Heonnopoanbie ypaBHEHHS ¢ MOCTOSHHBIMU 10 4 4 5
" | koadunmentamu. [Touck 4aCTHOTO peNICHMS.
CsaoticTBa Hyneil pemenus quddepeHantbHbIX
11 ypaBHeHui. Teopema llltypma. Pemenue 6 4 ’
" | muHeHbIX quddepeHanbHbIX ypaBHEHUH C
TIOMOIIIBIO PSIJIOB.
12 3aBUCHUMOCTh PEUICHHs OT HaualbHBIX 3HAUCHUN 6 4 5
U T1apaMeTPOB.
13. | OG30p mpoiiieHHOro MaTepuaa 1 MpueM 3a4era. 4 2 2
HUTOTI'O no pa3aenam AU CHUITHHBI 96 34 34 28
KonTpons camocrositensHoi pabotsl (KCP) 3
ITpomesxxyrounas arrecranus (MKP) 0,5
IToAroToBKAa K TEKYIIEMY KOHTPOJIIO 44,5
O0mas Tpy10eMKOCTh 10 JUCHHUIINHE 144

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamopnvie 3anamus, CPC —
camocmosmenvhas paboma cmyoenma

2.3 Copnep:xanue pa3jiesioB (TeM) THCHUNIHHBI

2.3.1 3auATHA JEeKIUOHHOI0 TUIIA

®opma
Ne HaunmeHnoBaHue pa3jesia (TeMbl) Conep:xanue pazaesa (TeMbl) TeKyliero
KOHTPOJISI
1 2 3 4
OCHOBHEBIC TIOHSTHS U OTIPE/ICICHHS [onsTne nudhepeHnanEHOT0 YpaBHEHUS H €T0 T
Teopru AP PepeHINATBHBIX YPaBHEHUN | PEIIeHUs. Y PaBHEHHS C pa3AeiIONIIMUCS IepEeMEHHBIMH.
1 NIEPBOTO MOPAIKA. OnHOpOIHBIE ypaBHEHHS. Y PaBHEHHS B IIOIHBIX
' i bepeHImanax, UHTEerPUPYIOIIUA MHOXKHUTEIIb.
JluneiiHble ypaBHEHHS NepBOro nopsaaka. Jlemma
I"'ponyonna-benMana.
TeopeMsbl cymecTBOBaHUS U Teopewmsl [Tukapa st ogHOTO AU HEpEeHINATEHOTO T
€IMHCTBEHHOCTH pereHus 3anaun Komm | ypaBHeHus u cuctem. Teopema [Inano. Teopema o
2. IUTSL OJTHOTO YPaBHEHUS U CHCTEM TJIAIKOCTH pelieHns Tu(pepeHINATEHOTO YPaBHEHUS.
I QepeHIaTbHBIX YPAaBHEHHUIH. Teopema cyIecTBOBaHUS U €IMHCTBEHHOCTH IS
JINHEHHBIX CUCTEM.
CBoiicTBa pelIeHui TMHEHHBIX I1sTh TEOpEM O CBOMCTBAX peLIeHUH JTMHEHHbBIX T
3. OJHOPOJHBIX CUCTEM. OIHOPOAHBIX cucTeM. Teopema JINyBUIIIA U1 IMHEHHBIX
CUCTEM.




®opma
Ne HaumeHnoBaHue pa3sjieiia (TeMbl) Copneprxanue pazaena (TeMbl) TeKylero
KOHTPOJISI
1 2 3 4
ODyHIaMeHTallbHas MaTpULa U €€ [NonsTne pyHIaMeHTaIbHON MAaTPHIBI M €€ CBOHCTB. T
4 cBoiicTBa. JInHEeHHBIE HEOJHOPOIHBIE Mertox BapHaIuy MPpOU3BOJIBHBIX TIOCTOSTHHBIX IS
' CHCTEMBI. JIMHEWHBIX HEOTHOPOAHBIX CUCTEM. Y TBEPKICHHE O
JMHEHHBIX HEOTHOPOAHBIX CHCTEMAX M CIIEICTBHE U3 HETO.
JIuneiinbie muddepeHranbHbIe OKBUBAJIEHTHOCTh YPaBHEHMS N-OT0 MOPSAKA U CUCTEMBL. T
ypaBHEHUsI N-0To nopsaka. Meron Teopema cyliecTBOBaHUS U €UHCTBEHHOCTH PELICHUS
BapHaIM{ TPOU3BOJILHBIX IIOCTOSTHHEIX 3agaun Komm nyist ypaBHeHus n-oro mnopsaxa. [IsTe
5. JUISL HEOJHOPOJIHOTO YPaBHEHHS N-0TO TEOpeM O CBOMCTBAX PEeIICHUH JIMHEIHBIX OJJHOPOITHBIX
HOpSIKA. 1 depeHIMATBHBIX YPaBHEHUH n-0ro mopsaka. Teopema
JInyBusis. IlonnxeHnne nopsika JMHEHHOIO OAHOPOJHOTO
YpaBHEHHUS.
JluHeltHbIe OXHOPOAHBIE Cryyait poCTBIX M KPAaTHBIX XapaKTEPUCTHUECKUX YHCEI K
i depeHranbHbIe YPaBHEHHS N-0T0 JUISL TIMHEHOTO OAHOPOIHOTO () (hepeHIUAIBEHOTO
6. MOPSAIKA C HOCTOSHHBIMH ypaBHEHUsI n-oro nopsaka. [loctpoenune obmero
koddunurentamu. [Toctpoenue o0mmero | BelECTBEHHOTO peleHus. Jlemma o TuHEHHOH
peLIeHHsI. HEe3aBUCHMOCTHU (QyHKIHH.
HeonHoponHbie ypaBHEHHS ¢ [Tonck 4acTHOTO pelIeHNs] HEOTHOPOJHOTO YPaBHEHHS C T
7. MOCTOSIHHBIMU K03 ¢unmenTamu. [louck | mocTostHHBIME KO3 PHUIIIEHTaMU B HEPE30OHAHCHOM,
YACTHOTO PEIICHHS. PE30HAHCHOM H BEIIECTBEHHOM CITyJasiX.
CBoiicTBa HyJeH pelIeHHs JIBe neMMBblI 0 CBOMCTBAxX HyJEH peleHus T
I QepeHIaIbHBIX YPAaBHCHHUIH. muddepeHaIbHEIX ypaBHeHUH. ClIecTBUE U3 HUX.
8 Teopema llITypma. Pemenue nuneiinsix | Teopema cpaBaenus llITypma. 3ameuanue u 4eTsipe
' i hepeHIHAIBHEIX YPaBHEHUH C cienctBus u3 He€. [loHsATHE penieHus
MOMOIIBIO PSJIOB. T GepeHIMATBHBIX YPAaBHEHUH C TOMOIIBIO CTEIEHHBIX
PSLIOB.
3aBUCHMOCTH PEIICHHUS OT HaAYaJIbHBIX Jlemma Anamapa. Teopema 0 HENPepBHIBHOM 3aBUCUMOCTHU T
9 3HAUCHUH U AapaMeTPOB. u 1uddepeHIpyeMOCTH peIeH i OT MapaMeTpoB.
' CrnencrBue u3 Heé. [lomydeHune 3aqa4 11 TPOU3BOIHBIX
T10 ITapaMeTpy ¥ Ha4aJIbHBIM YCIOBHSIM.

IHpumeuanue: JIP — omuem/3awuma nabopamoprou pabomoi, KII
Kypcosou pabomet, PI'3 - pacuemno-epaghuneckozo sadanus, P - nanucanue pegpepama, 3 - scce, K - KOILOKEUYM,

T — mecmupoeanue, P3 — pewenue 3a0au.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

He npegycmoTpensl.

- gvlnoHenue Kypcosoeo npoekma, KP -

Ipumeuanue: JIP — omuem/3awuma nabopamophou pabomel, KII - ewvinoanenue xypcogoeo npoekma, KP -
Kypcogoul pabomul, PI'3 - pacuemuo-epaghuueckozo 3adanus, P - nanucanue pegpepama, 3 - scce, K - Koanokeuym,
T — mecmuposanue, P3 — pewenue 3aoau.

2.3.3 JlaGopaTopHbIe 3aHATHS

Ne HaumeHnoBanue paziena (TeMbl) HaumeHoBaHue J1a00paTOPHBIX padoT | PopMa TeKylIero KOHTPOJIs
1 2 3 4
VYpaBHEHUS ¢ pa3eIeHHBIMI U YpaBHEHuUs ¢ pa3aeIeHHbIMHI U IIpoBepka BBITOJHEHUS
1. pa3aensoUUMKCs IEPEMEHHBIMU U Ppa3eNAoIMMHUCS IEPEMEHHBIMU U nabopaTopHOit paboThI
HPUBOJSLINECS K HUM. NpUBOJSIIMECS K HUM.

2 T'eomerprueckne n pusnueckne 3anaun. | ['eomerpnueckne n Gpuznueckue 3anadn. IIpoBepka BbIIONHEHUSA
' nabopaTtopHOi paboThI
3 OnHOpPOHEIE YpaBHEHHUS H OpHOpOHEBIE YpaBHEHHS U IIpoBepka BbIIONHEHUSA
' HPUBOSLINECS K HUM. NpUBOJSIIMECS K HUM. nabopaTopHOi paboThI

JIunelinble ypaBHEHUs IEPBOTO JluneiiHble ypaBHEHMS EPBOTO MOPAIKa, [IpoBepka BHINOIHEHUS
4. nopsika, ypaBHeHus bepHysuiu u ypaBHeHus bepHyiiu n Pukkarn. KOHTPOJIbHOM paboThI

Pukkaru. MeToibl MX pelleHuUs. MeTonbl UX pelIeHHs.

YpaBHeHns B HoNHBIX quddepenimanax | YpaBHeHHs B HONHBIX quddepenimanax IIpoBepka BbIIONHEHUSA
5. U NIPUBOJSAIINECS K HUM. Y TIPUBOSIINECS K HUM. 71a00paTOpHOI paboTHI,

MuTerpupyromuii MHOXXUTENb. WuTerpupyonyii MHOKUTEb. MIPOBEpKa KOJUIOKBUYMa
6. VYpaBHEHUs, HE pa3pelLICHHbIE YpaBHeHus, HE pa3peLICHHbIE IIpoBepka BbINOIHEHUS

OTHOCHUTEJIBHO ITPOU3BOIHOM. OTHOCHTENIBHO IPOU3BOJHOM. nabopaTopHOii paboThI
7 Pasuble ypaBHEHUs IEpBOrO NOPSAKA. PasHble ypaBHEHUS IEPBOrO MOPSAKA. IIpoBepka BbIIONHEHUSA

' KOHTPOJIBHOHN pabOTEI




Ne HaunmenoBanme pa3sjena (TemMbl) HanmenoBanue 1a0opaTopHbix pador | ®opma TeKylero KOHTPOJIs
1 2 3 4
8 YpaBHeHus, AOMyCKAIOLIME IOHIDKEHHE | YpaBHEHHUS, JOMYCKAIOIINe TOHIDKEHHE IIpoBepka BHITOTHEHUS
' nopsaxa. MeTozpl MX penIeHusl. nopsiaka. MeTopl nX peneHus. 71a00paTOpHO paboTHI
9 JluHeliHbIe OMHOPOIHEBIE YPAaBHEHHUS C JInHeltHbIe OHOPOIHBIE YPAaBHEHHS C IIpoBepka BEITOIHEHUS
' HOCTOSIHHBIMHU K03 () (pHIIHEHTaMH. TIOCTOSIHHBIMU K03()PHIHEHTAMH. 71a00paTOpHO pabOTHI
JIunHeliHple HEOIHOPOIHBIE YpaBHEHUA ¢ | JIMHENHbIE HEOMHOPOAHBIE YPaBHEHUS C IIpoBepka BbIOIHEHUS
10. | mocrosiHHbIME KO3 duieHTamu. [Touck | mocrosHHBIMEU K03 duieHTamu. [Touck | 1aboparopHoii paboTHI
YACTHOTO PELIECHHS. YAaCTHOTO PEUICHHS.
Merton BapHaIiy MPOU3BOJIBHBIX Mertox BapHaIuy MpoU3BOJIBHBIX IIpoBepka BHIOIHEHUS
11. | HOCTOSHHBIX IJIsl HEOTHOPOIHBIX MTOCTOSIHHBIX JUISl HEOTHOPOIHBIX KOHTPOJIGHON pabOTEI
¢ pepeHITHATBHEIX YPaBHEHHUH. ¢ epeHIMATBHBIX YPaBHEHHUH.
JIuneliHble ypaBHEHUS C IEPEMEHHBIMU JIuHelinble ypaBHEHUS C IEPEMEHHBIMU IIpoBepka BbIOIHEHUS
12. | xosdpdunmentamu. Dopmyna ko3¢ punuenramu. Popmyna nabopaTtopHOit paboThI
Octporpajckoro — JIeyBuIIsL. Octporpaackoro — JleyBumsi.
13 JIuHeliHble OTHOPOAHBIE CUCTEMBI C JIuHeliHple OHOPO/HBIE CUCTEMBI C IIpoBepka BbIOIHEHUS
' | mocTostHHBIMH KO3 (pUIIMEHTAMH. MTOCTOSIHHBIMU K03() PHIHESHTAMH. 71a00paToOpHO paboTHI
JluHeliHbIe HEOJHOPOIHBIE CHCTEMEI C JInHeltHbIe HEOHOPOAHBIE CHCTEMEI C IIpoBepka BEITOIHEHUS
14. | nmocrosHubIME K03 duieHTamu. [Touck | mocrosHHBIMEU Kod¢hdurentamu. [Touck | abopatopHoil pabOTHI
YACTHOTO PEIICHHS. YACTHOTO PEUICHHS.
Merton BapHaIiy MPOH3BOIBHBIX Mertoz BapHaIuy MPOU3BOIBHBIX IIpoBepka BBITOTHEHUS
15. | HOCTOSHHBIX IJISI TUHEHHBIX TIOCTOSIHHBIX JUISl TMHEHHBIX KOHTPOJIBHON paboTEHI,
HEOTHOPOJHBIX CHCTEM. HEOJHOPOJHBIX CHCTEM. MIPOBEpKa KOJUIOKBHYMa
VYcroituusocts. UccnenoBanue Ha Ycroituusocts. UccnenoBanue Ha IIpoBepka BbIONHEHUS
YCTOHYHMBOCTH IO TIEPBOMY YCTOIYHBOCTB O TIEPBOMY 71a00paTOpHON PabOTHI
16. | npubmmwkenuro. MccnenoBanue Ha npubnmkennto. MccnenoBanne Ha
YCTOMYMBOCTB C MOMOIIBIO (DYHKIUI YCTOWYHBOCTH C TOMOIIBIO (DYHKIIUI
JIsnyHoBa. JIsnyHoBa.
17, ITonoxenune paBHoBecus. MccnenoBanue | Ilonoxenue paBHoBecus. MccnenoBanue IIpoBepka BbIOIHEHUS

Ha yCTOfI‘-IPIBOCTL HYJCBOI'O pCIICHMUS.

Ha yCTOfI‘-IPIBOCTL HYJICBOT'O PCIICHMS.

n1ab0paTopHOi paboThI

IHpumeuanue: JIP — omuem/3awuma nabopamoprou pabomoi, KII

- gvlnoHenue Kypcosoeo npoekma, KP -

Kypcosotl pabomul, PI'3 - pacuemno-epaghuuecrkozo 3adanus, P - nanucanue peghepama, 3 - scce, K - xonnoxeuym,
T — mecmupoeanue, P3 — pewenue 3adau.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

He npeagycmoTpensl.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs I CAMOCTOSTEIbHOH pPadoThl
o0yyarommxcs Mo JMCHHUIIHHE (MOYJII0)

[TepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUSI TUCIIUILTAHBI

JICKIIMOHHOTO Marepuaa
U Marepuasia y4eOHHUKOB
U y4eOHBIX MOCOOUH,

MOJIrOTOBKA K
71a00paTOPHBIM u
MPAKTUYECKUM
3aHSTHSIM,

KOJUIOKBHYMaM | T.]1.)

Ne Bun CPC IO BBINOJIHEHUIO CaMOCTOSITENbHOM paboThI
1 2 3
1 |CamocTrosTensHOe Metoauueckre yka3zaHus MO OpraHU3allMd CaMOCTOSITEIBbHOM
U3y4EHUE pa3zenos, [paboTsl CTYJCHTOB, YTBEPKACHHBIE kaeapoii
CaMONO/ITOTOBKA MH(OPMaLIMOHHBIX TeXHONOTHH, mpotokos Nel ot 30.08.2019
(mpopaboTka u
MOBTOPEHHE




Y4eOHO-MeTOIYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONM pPabOThl OOYdYaIOIIMXCS M3
Yrcila UHBAJIMJIOB U JIML C OFPAaHMUYEHHBIMHM BO3MOKHOCTAMU 310poBbs (OB3) mpenocrasnstorces
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist i1 ¢ HapyLeHUsIMUM OTIOPHO-/IBUTATENIBHOTO amapaTra:

— B mieyaTHo hopme,

— B (hopMe 3JIEKTPOHHOI O TIOKYMEHTA,

— B (opme ayamnodaiina.

JlaHHBINA TNepeyeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yyJaroumxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBun ¢ tpedoBanusmu ®I'OC B mporpamMma JUCLUIUIMHBI PEAYCMaTPUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYIOUMX 00pa30BaTelIbHbIE TEXHOJOTHH: UYTEHHE
JEKUUHA C HCHOJB30BAHUEM MYJIBTUMEIUMHBIX TEXHOJIOTUH; METOJA MallblX Ipymm, paz0op
IIPAKTUYECKUX 3a7a4 U KEHCOB.
ITpu 00yueHMH UCTIONB3YIOTCS CIEAYIOIIUE 00pa30BaTEIbHbIE TEXHOJIOIHHU:

— TexHonoruss KOMMYHHKaTMBHOIO OOyueHHMs — HampaBieHa Ha (OpMHUpOBaHUE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTHU CTY/IEHTOB, KOTOpas sIBJsieTcsl 0a30BOM, HEOOXOIMMOM AJist
aJlaNTalliy K COBPEMEHHBIM YCIIOBUAM MEXKYJIbTYPHOU KOMMYHHMKAIUH.

— TexHosnoruss pa3sHOypoOBHEBOTO (AM(PHEpeHIMPOBAHHOIO) OOyYeHUs — MpPEANoaaraeT
OCYIIIECTBJICHUE I103HABATEIbHON NEATENbHOCTH CTYJIEHTOB C YYETOM MX HHJIMBUIYaTbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOMIPSAS WX PEaTU30BbIBATH CBOM TBOpPYECKUN
noreHiyan. Co3gaHue W UCIOJIb30BAHUE JUATHOCTUYECKUX TECTOB SIBIAETCS HEOTHEMIIEMOU
YaCThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MOIYJIBHOIO OOy4eHUs — IpelycMaTpUBaeT JEJeHHE COAECp KaHUs
JUCIUIUIMHBI HAa JIOCTaTOYHO aBTOHOMHBIE pa3zienbl (MOAYNIM), MHTETPUPOBAaHHBIE B OOIIMI
KypcC.

— HWudopmannonHo-koMmyHuKaimonnsle TexHoioruun (MKT) - pacmmpsoor pamxu
00pa30BaTEILHOrO MPOIIECCa, MOBBIMAS €r0 NPAaKTUYECKYK HAIPABIEHHOCTb, CIOCOOCTBYIOT
UHTEHCU(UKAIIMM CaMOCTOSATENIbHOM padoThl y4yallMXCsl M TOBBILIEHHIO I103HaBaTEIbHON
aktuBHOCTH. B pamkax VKT BoienstoTcs 2 Buaa TEXHOJIOTHIL:

— TexHomorus HCIOJIb30BaHUI KOMIIBIOTCPHBIX HpOrpaMM — TMO3BOJIACT 3(1)(I)CKTI/IBHO
JOIMOJIHUTB MTPOLECC 06y‘-ICHI/ISI SA3BIKY Ha BCCX YPOBHAX.
- I/IHTepHeT-TeXHOHOFI/II/I — MNOpE€aAOCTaBIIAKOT [MHUPOKHE BO3MOXHOCTH JId IIOHMCKa

uH(pOpPMAIINH, pa3pad0TKH HAYYHBIX TIPOSKTOB, BEICHUS HAYYHBIX MCCIICIOBAHUN.

— TexHonoruss WHAUBUAYATH3AIMH OOYYEHHS — TOMOTAaeT pPeaJHu30BBIBATH JMYHOCTHO-
OpUEHTUPOBAHHBIM TMOAXOMA, YYUTHIBAS WHIUBUAYAIbHBIE OCOOCHHOCTH U MOTPEOHOCTH
YUaIIAXCS.

— [IlpoexkTHass TexXHONOTUS — OpPUEHTUPOBAHA HA MOJICIMPOBAHHUE COLHUATIHLHOTO
B3aMMOJICHCTBHS yJaIUXCS C IICNIBI0 PEIICHHS 3aJadd, KOTOpas OIpeleNsieTcsl B paMKax
npodhecCHOHANBLHOM MOATOTOBKH, BEIETISIS Ty WIH UHYIO TIPEIMETHYIO 00JIacTh.

— TexHonoruss oOydeHUsT B COTPYIHUYECCTBE — pealin3yeT HWACK B3aWMHOTO OOydYeHHUS,
OCYIIECTBIISAST KaK WHAWBHAYAIBHYIO, TaK W KOJUICKTHBHYIO OTBETCTBEHHOCTh 3a pEIICHUE
yueOHBIX 3a7ad.



— MHrpoBas TeXHOJIOTUSI — TO3BOJIAET PAa3BUBATh HABBIKM PACCMOTPEHHS psla BO3MOXKHBIX
croco0o0B peulieHus npoOsieM, aKTUBU3UPYS MBIIUIEHHE CTYIEHTOB U PacKpbIBas JTMYHOCTHBIN
MOTEHIMAJ Ka)KJI0T0 y4arerocs.

— TexHonorust pasBUTHS KPUTHUYECKOI'O MBIIIIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHOM KPUTHUYECKHM OTHOCUTbCA K HH(DOPMALUU, YMEHUIO
0oTOMpaTh NH(OPMAIIHIO [T PELICHHUS TOCTABICHHON 3a1auu.

KommiekcHoe ucrnosib3oBaHHE B y4eOHOM MPOLIECCE BCEX BBIIICHA3BAHHBIX TEXHOJIOTHUM
CTUMYJIUPYIOT JUYHOCTHYIO, HMHTEUICKTYaJbHYI0 AaKTHBHOCTb, Pa3BUBAIOT IO3HABATEIbHBIC
IPOILECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
OyIylIMii CTICIIHAIIUCT.

OcCHOBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOIUI BKIFOYAIOT B CEO0SI:

— pabora B MajbIX rpynnax (KOMaHJe) - COBMECTHAsl JIEATENbHOCTh CTYACHTOB B T'PYIIIE
1OJl PYKOBOJICTBOM JIMJIEpa, HAIlpaBJICHHAs Ha pELIeHHEe oOmiei 3agayu MmyTéM TBOPYECKOTO
CJIO’KEHUS PE3yJIbTaTOB MHUBHyaIbHON PaOOThl YIEHOB KOMAH/bI C J€JICHUEM ITOJIHOMOYUH U
OTBETCTBEHHOCTH;

— IPOEKTHAasi TEXHOJIOTUA - HHAMBUyalbHAasl UM KOJUIEKTUBHAS J€SITEIbHOCTh IO 0TOOpY,
pacIpesielIeHUI0 U CUCTeMaTH3allui MaTepuaia o ONpeslelIeHHONW TeMe, B pe3yibTaTe KOTOpon
COCTABIISICTCS MPOCKT;

— aHalu3 KOHKPETHBIX CUTyallMi - aHalIMu3 peajibHbIX MPOOJIEMHBIX CUTYalMi, UMEBIINX
MECTO B COOTBETCTBYMOIEH 00iacTH Mpo(ecCHOHANBbHOM eATeNbHOCTH, M MOUCK BapUaHTOB
Jy4lIUX PELEHUN;

— DPa3BUTHE KPUTUYECKOI'O MBIIUICHUs — 0Opa3oBaTelibHas JeATebHOCTb, HaIpaBICHHAs
Ha pa3BUTHE Yy CTYAECHTOB Pa3yMHOro, pe(IEKCUBHOTO MBIIUIEHUS, CHOCOOHOTO BBIIBUHYTh
HOBBIE UJICH U YBUJETH HOBBIE BO3MOKHOCTH.

[Tonxox pa3bopa KOHKpPETHBIX 3ajad M CUTYyalMil LIMPOKO MCIOJB3YyeTCs Kak
npernoiaBaTeyeM, TaK W CTYJAEHTaMH BO BpeMs JICKIHH, JTAOOPAaTOPHBIX 3aHATHIA W aHAIN3a
pe3yJbTaTOB CAMOCTOSTENbHOW paboThl. DTO OOYCIOBIEHO TEM, UYTO NPU HCCIEAOBAaHUMU U
peIIeHNH KaX0W KOHKPETHOW 3a/aud HMMeEeTCs, KaK IPaBHIIO, HECKOIBKO METOIOB, a 3TO
TpeOyeT pa3bopa 1 OLEHKH 1eJ0H COBOKYITHOCTH KOHKPETHBIX CUTYalUH.

KOJINYECTBO
I/ICHO.]'IBI}yeMbIe HHTCPAKTUBHLIC OﬁpaSOBaTeﬂLH])Ie
CeMeCTp BI/I}] 3aHATUA HHTCPAKTUBHBIX
TEXHOJOINH
qacoB
[IpakTuyeckue 3aHATHA B peKuMax
4 JI, JIP, CPC | B3aMOJEICTBUS «IIPETOJaBaTeb — CTYIACHT» M 96
«CTYJICHT — CTYICHT»
HTroro

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamopuvie 3anamus, CPC —
camocmosmenvhas paboma cmyoenma

Tewmbl, 3amanusg M BOIPOCHl JJI CaAMOCTOSITENIbHOM paboThl Mpu3BaHbl CHPOPMHUPOBATH
HaBBIKM TOUCKAa HMH(OpPMAIMH, YMEHHUS CaMOCTOSTEIbHO PpACIIUpSTh U YIIyOJIATh 3HAHMS,
MOJIyYEHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHSATHM.

ITonxox pa3dopa KOHKPETHBIX CHTyallUd IIMPOKO HCHOJB3YETCs Kak IMpernoaaBaTeseM,
TaK U CTyJEHTaMH P MPOBEJICHNUN aHAJIN3a PE3YJIbTaTOB CAMOCTOATEIHHONU PabOTHI.

JUig M ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/0POBbsSI IIPEIYCMOTPEHA OpraHU3alMs
KOHCYJIbTAIMH ¢ UCIOJIb30BaHNUEM 3JIEKTPOHHON MOYTHI.

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B Ie4aTHoi (opme,




— B popMe IEKTPOHHOTO TIOKYMEHTA.

JJIst I ¢ HApYIICHUSIMH OTIOPHO-BUTATEILHOTO arapara:

— B mieyaTHo opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JUis i1l ¢ OTpaHUYCHHBIMU BO3MOXHOCTSIMHU 30POBbSI TIPEIyCMOTPEHA OpTraHU3aIHs
KOHCYJIbTAIIMH ¢ UCIIOJIb30BAHUEM 3JICKTPOHHOM MOYTHI.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

4. OneHoYHbIE U METOAMYECKHE MATEPHAJIbI
4.1 OueHouyHble cpeAcTBAa VIS TeKYHIero KOHTPOJISA  YCNEeBaeMOCTH H
MPOMEKYTOYHOM aTTeCTAMHU

OueHoYHBIE CpelCTBA NpPEAHA3HAUCHBI /ISl KOHTPOJS M OLEHKH 00pa30BaTeIbHBIX
JNOCTIDKEHUH ~ OOydyarommxcsi,  OCBOMBIIMX  INpOrpamMMmy  Y4eOHOW  JMCUUIUIMHBI
«AuddepeHnnanbHpie ypaBHEHUS Y.

O1eHOUHBIE CPEJCTBA BKIIIOYACT KOHTPOJIbHBIE MAaT€pPHAJIbl Ul MPOBEACHUS TeKYIIero
KOHTpOJIst B (popMe ompoca, pasHOYPOBHEBBIX 33aJaHUN M MPOMEKYTOYHOH aTTecTalUH B
(dopmMe BOIpOCOB 1 33/1aHU K IK3aMEHY, 3a4eTy.

OneHouHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU

3JI0POBBSI BEIOUPAIOTCS C YYETOM WX MHIUBHYaIbHBIX ICUXO()U3NUECKIX 0COOCHHOCTEH.

— IpH HEOOXOAMMOCTH WHBAJIMAAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI ITPEJOCTABIISIETCS JOMOTHUTEILHOE BPEMs ISl [TOJITOTOBKU OTBETA HA SK3aMEHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3YyIbTATOB 00yUSHHsI MHBAIUAOB H JIUIL C
OTpaHMYCHHBIMH BO3MOYKHOCTSIMHU 370POBbS MPEAYCMaTPUBACTCS MCIIOJIb30BAHNE TEXHHYECKHUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBHUIYAITbHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHHBaHUsI Pe3yIbTaTOB OOYYEHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUist i1 ¢ HApyIIEHUSIMHA 3PSHHS

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst a1 ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIi1st T ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

CTpyKTypa OllEeHOYHBIX CPEICTB AJIS TeKylIeil U MPOMeKYTOYHOH aTTecTaluu

HaumenoBanue
Ne | KoHtponupyemsle pa3aeinsl Kon konTponupyemoit OLICHOYHOI'O CPEJCTBA
n/n (TeMBbl) IUCIHUIUTNHBI* KOMITETEHIINH (MU €€ YacTH) . IIpomexxyrounas
Texyuwmii KOHTPOIIb
aTTecTanys
OCHOBHBIE IOHATHS U NJ-1.0IIK-1 VYerHslii onpoc, Bomnpoc Ha
1 OIIPEJCIICHUS TEOPUU NJ1-2.0I0K-1 IIPOBEpKa sKk3amene 1-3




muddepeHunanTbHbIX NJ1-1.0I1K-2 CaMOCTOSATENbHON
YpaBHEHHI TIEPBOTO NJI-2.0I1K-2 HeayIUTOPHOM
TOpSI/IKA. WI-1.11K-1 paboTsl,

na-2.I1K-1 KOHTPOJIbHAS

pabota o Teme

Teopemsr cymiectBoBarust u | UJI-1.0I1K-1 VYcerHBI ompoc, Bonpoc Ha
eanHCTBeHHOCTH pemreHust | U-2.0I1K-1 TIpoBepKa sK3ameHe 4-7
3amaun Komm st oqHoro NJI-1.0I1K-2 CaMOCTOSITEILHON
YpPaBHEHHUS U CUCTEM NJI-2.0I0K-2 HeayJUTOPHOMN
i depeHnnanTbHbIX nJa-1.11K-1 paboTsl
YpaBHEHHIA. nJa-2.IK-1
CaoiicTBa peleHui WJI-1.0I0K-1 YcrHbIl onpoc, Bomnpoc Ha
JIMHEWHBIX OJJHOPOJHBIX Wa-2.0I1K-1 MpOBEpPKa sk3amene 8-10
CHUCTEM. W-1.0I1K-2 CaMOCTOSITENTEHOM

NJ1-2.0I1K-2 HeayJIUTOpHOU

na-1.I1K-1 paboThl

nJa-2.11K-1
@yHIaMEHTaIbHAS NJa-1.0I0K-1 YerHblii onpoc, Bormpoc Ha
MaTpHLa U e€ CBOKCTBA. Na-2.0I1K-1 MIpOBEpKa sk3amene 11-12
JIuneitHble HEOJHOPOIHBIE W-1.0I1K-2 CaMOCTOSITEIbHON
CUCTEMBI. N-2.0I0K-2 HeayIUTOPHOU

na-1.I1K-1 paboTsl

NJ-2.11K-1
JIunelinbie N-1.01K-1 VYcrHbIl onpoc, Bomnpoc Ha
muddepeHunanbHbIe NI-2.0I1K-1 IIpoBepKa sk3amene 13-17
ypaBHeHus N-oro mopsiaka. | MJI-1.0TIK-2 CaMOCTOSTEIbHOMN
Meron Bapuanuu NI-2.0I1K-2 HeayJUTOPHOMN
MIPOU3BOIBHBIX Na-1.11K-1 paboThHI
MOCTOSIHHBIX I Na-2.11K-1
HEOHOPOIHOTO YPaBHEHUS
N-0To MOpsIaKa.
JluneitHble 0 THOPOIHBIE Na-1.0I0K-1 YerHblii onpoc, Bormpoc Ha
mudQepeHIraIbHbIC Na-2.0I0K-1 MpoBepKa sk3amene 18-20
ypaBHeHHs N-oro mopsiaka ¢ | M/I-1.011K-2 CaMOCTOSITEILHOM
MOCTOSIHHBIMU N-2.0I0K-2 HeayJIUTOPHOU
K03 unneHTaMu. Na-1.11K-1 paboThI,
IToctpoenue obmero na-2.I1K-1 KOHTPOJIbHAS
pelIeHHUs. pabota o Teme
Heonnoponnsie ypasuenust | M/I-1.0I1K-1 VYcerHbIi onpoc, Bomnpoc Ha
C TIOCTOSTHHBIMHU NI-2.0I1K-1 MpOBepKa sK3ameHe 21-23
ko3 dunmentamu. [Tonck NJI-1.0I01K-2 CaMOCTOSITEILHOM
YACTHOI'O PEILEHUSI. N-2.0I0K-2 HeayJIUTOPHOU

na-1.I1K-1 paboTHI,

na-2.I1K-1 KOHTPOJIbHAS

pabota o Teme

CaolicTBa HyJIEH pelIeHus Na-1.0I0K-1 YcTHbli onpoc, Bormpoc Ha
T depeHIraTbHbIX Na-2.0I0K-1 MpoBepKa sk3ameHe 24-27
ypaBHeHui. Teopema NJ1-1.0I1K-2 CaMOCTOSATENbHON
[Itypma. Permenne NJI-2.0I1K-2 HeayIUTOPHOM
JIMHEMHBIX na-1.I1K-1 paboThl
g depeHIaTbHbIX Na-2.11K-1
YPaBHEHUH C IIOMOILBIO
PSIOB.
3aBUCUMOCTD PEIICHHSI OT N-1.0IK-1 YcrHbli onpoc, Bomnpoc Ha
HadaJIbHBIX 3HAYCHUH 1 NJ1-2.0T1K-1 MpOBEpPKa sx3amene 28-30
[1apaMeTpoB. NJ1-1.0I1K-2 CaMOCTOSATENIbHOU

NJ1-2.0I1K-2 HeayJIUTOpHOU

nJa-1.11K-1 paboTsl

nJa-2.11K-1

IHoka3aTesu, KpUTEPHHU M HIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEHIM I




CootBercTBe MOPOrOBOMY VPOBHIO OCBOCHHS KOMIETCHLUH IJIAHUPYEMBIM
pesyibTataM OOY4YeHHsT W KpHUTEpUsAM UX OICHUBaHUS (OICHKA: Y/I0BJIETBOPHUTEIbHO
/3a4TeHo):

OIIK-1 Cnoco0eH npuMeHsITh (pyHIaMeHTaIbHbIE 3HAHUS, MOJYy4YeHHbIEe B 00J1aCTH
MATeMaTH4YeCKUX M (WJIH) eCTeCTBEHHBbIX HAayK, U HCHOJIb30BATH HX B
npogeccuoHAIBLHOM e TeJIbHOCTH

NA- IIpumensier (QyHaaMeHTAJIbHbIEe 3HAHUA, MOJY4YeHHble B  00JacTH

1.0IIK-1 maremaTH4yecKMX M (WJIM) €CTeCTBEHHbIX HAYK IPH IOCTPOEHHH Mojesell B
3alaHHOI NPeAMeTHOM 00J1acTH

3HATh: Mertoapl aHanu3a U 00OOIIEHUS OTEUYECTBEHHOTO M MEXIYHAPOJHOTO OIBITA B
COOTBETCTBYIOIIEH 001aCTH UCCIIETOBAHUIMA
MeTo/pl IPOBEICHUST IKCIIEPUMEHTOB M HAOIIOCHMIA, 00001eHUsT 1 00padOTKH
nHpopmaruu

YMETB: [IpoBoauTh aHANIN3 UCTIOTHEHUS TPEOOBAHUI
Hcnonb30Bath CyHIeCTBYIOIINE TUIOBBIE PEIICHUS U I1a0JIOHBI TPOSKTUPOBAHUS
MPOrpaMMHOTO 00ecTIeueHUs
[TpuMeHsATh METOIBI aHATIN3a HAYYHO-TEXHUIECKOH HH(pOpMAIHH

BJIQJICTh: AHanu3 BO3MOXKHOCTEH peanu3aluy TpeOOBaHUi K MPOrpaMMHOMY 00€CIIEYCHHIO
[IpoexkTupoBaHue CTPYKTYp JaHHBIX
COop, oOpaboTka, aHanu3 U 0000IIeHHE pPE3yIbTATOB DJKCHEPUMEHTOB U
UCCJIEIOBAaHUM B COOTBETCTBYIOIIEH 00J1aCTH 3HAHUI
JlesiTensHOCTh, HampaBleHHas Ha pEIIeHHE 3a]a4 aHAJIUTUYECKOTO XapakTepa,
MIpeIoIaraloiuX BbBIOOP M MHOrooOpa3ue aKTyaJbHbIX CIOCOOOB pelIeHUs
3azaq

- [Ipumensier  ¢yHAaMeHTalbHBIE  3HAHUSA,  IOJYYEHHBIE B OOJIACTH

2.0IIK-1  maremaTuyeckux W (MJIM) €CTECTBEHHBIX HAayK IpPU BHIOOpE METOAOB pPELICHUs
3a/1a4 Tpo(hecCHOHATLHOMN ACSITEIHHOCTH

3HATh: Mertoapl aHanu3a U 00OOIIEHUS OTEUECTBEHHOTO M MEXIYHApOJHOTO ONbITa B
COOTBETCTBYIOIIEH 00JIaCTH HCCIIEIOBAHUIN
MeTobl TIpOBEIEHUST IKCIIEPUMEHTOB M HaOMIOACHUN, 00001IeHHsT 1 00paboTKu
uHpopmanuu

YMETh: [TpoBOIUTH aHANIN3 UCHIOTHEHUS TPEOOBaAHUN
[IpoBoAUTH OLIEHKY U 00OCHOBAHHE PEKOMEHIYEMbIX PEeIIeHUN
Vcnonb30BaTh CyIIECTBYIONIUE TUIIOBBIE PELICHUs M MIa0JI0HBI MPOEKTUPOBAHUS
MPOrpaMMHOTO 00ecTIeueHUs
[TpuMeHATh METO/IbI aHATIN3a HAYYHO-TEXHUYECKOM HH(popMauu

BJIAJICTh: AHanu3 BO3MOXXHOCTEH peain3aliii TPEOOBAHMM K TPOrpaMMHOMY 00ECTICUEHHTIO
OrneHka BpeMEHHM U TPYIOEMKOCTH pealn3alui TpeOOBaHMH K NMPOrpaMMHOMY
o0ecrneveHuno
C6op, o6OpaboTka, aHanu3 | O00OOIIEHHE pPE3yIbTaTOB 3KCIEPUMEHTOB H
UCCIIEIOBaHUM B COOTBETCTBYIOIIECH 00J1aCTH 3HAHUI
[TonroToBka npenoKeHu A1 COCTABICHUS TUIAHOB U METOJIMYECKUX MPOrpaMm
UCCIIEIOBaHUM U pa3pabOTOK, MPAKTUYECKUX PEKOMEHIAINH M0 WCIOIHEHUIO MX
pE3yJIbTaTOB
JlesiTenbHOCTD, HampaBieHHas Ha pEIeHHE 3ajauy aHAJUTHYECKOrO XapakTepa,
IpEernoaralouX BbIOOp M MHOrooOpasue akTyaJbHBIX CIIOCOOOB pelIeHus
3a1a4y

OIIK-2 Cnoco0eH  mpuUMeHATh  COBPEMEHHBIH  MaTeMAaTH4YeCKMil  ammapar,
CBSI3AHHBIH ¢ NMPOEKTHPOBAHHEM, Pa3padoTKoil, peaju3auuedl U OUEHKOI
KayecTBa MNPOrpaMMHBIX MNPOAYKTOB H MPOrpaMMHBIX KOMILJIEKCOB B
Pa3IHYHBIX 00JIACTAX YeJI0BEYECKOM 1eATeJIbHOCTH




na-
1.0IIK-2

3HaTh:

YMETh:

BJIAJCTh:

2.0IIK-2

3HaTh:

YMETh!

BJIAJCTh:

IK-1

W-1.1TK-

3HaTh:

YMETB:
BIIJICTh:

Cnoco0eH mNpHMeHSITb CHCTEMHBbIII MOAX0X K AaHAJM3y NpPeIMeTHOI
(nmpo6Js1eMHOI1) 00J1acTH, BbIsiBJIeHNIO TPeOoBanmii k UC

Lenu u 3a1a4n IPOBOJUMBIX UCCIEAOBAHUHN U pa3pabOTOK

Meroapl IPOBEACHUS IKCIIEPUMEHTOB W HAOMIOACHUH, 0000IIEeHNsS U 00pabOTKH
uHpopMau

[IpoBoauTh aHaIM3 UCHOIHEHUS TPEOOBAHUI

Hcnonb30Barh CylecTBYIONIME TUIIOBBIE PEIICHUS U IA0JIOHBI MPOSKTUPOBAHUS
MIPOrpaMMHOTO o0ecreueHus

AHann3 BO3MOXKHOCTEH peain3anuu TpeOOBaHUI K MPOTPpaMMHOMY 00ECTICUESHUTO
Pa3paboTka, u3MeHEHHWE U COIJIACOBAHME APXUTEKTYPbl IPOrPAMMHOIO
o0OecrieyeHUsT C CHUCTEMHBIM aHAJIMTAKOM U apXUTEKTOPOM MPOTPAMMHOTO
obecrnieueHus

[IpoexTrupoBaHuE CTPYKTYpP AAHHBIX

C6op, oOpaboTka, aHaauM3 W O0O0OOIICHHE PE3YIHTATOB OKCIIEPUMEHTOB U
WCCIIEIOBAHUI B COOTBETCTBYIOIIEH 00J1acTH 3HAHUHN

JlesiTensHOCTh, HampaBlCHHAs Ha pEIICHHE 3aJad aHAJTMTHYECKOrO XapakTepa,
MPEANOJaraloluX BBHIOOP M MHOT000pa3ve akTyaJdbHBIX CHOCOOOB pelIeHUs
3azaq

IIpuMeHsieT coBpeMeHHbIII MaTeMaTHYeCKHHl anmapar NpH MOCTPOEHHU
Mo/iesieid B Pa3JIMYHBIX 00J1aCTAX YeJ0BeYeCKOM 1eATeJIbHOCTH

[enu u 3a1auy MPOBOJUMBIX MCCIIEA0BaHUN U pa3pabOTOK

Mertoapl IPOBEACHUS IKCIIEPUMEHTOB UM HAOIOJACHUH, 0000IIeHsS U 00pabOTKH
uHpOpMaIU

BripaOaTeiBaTh BapuaHThl peaan3aluu TpeOoBaHMiA

Hcnonp30BaTh CymecTBYIONIME TUIIOBBIC PEIICHUS] U MIA0JIOHBI POSKTUPOBAHUS
MIPOrpPaMMHOTO OOecTieueHus

AHanu3 BO3MOXXKHOCTEH peain3aiuy TpeOOBaHMM K TPOrpaMMHOMY 00€CTICUEHUIO
[IpoexTupoBaHue CTPYKTYpP TaHHBIX

C6op, oOpaboTka, aHamuM3 W O0OOOIIEHHE PE3YIHTATOB HKCIEPUMEHTOB U
WCCJIEIOBAaHUH B COOTBETCTBYIOIICH 00JIACTH 3HAHUI

JlesiTenbHOCTh, HAIlpaBl€HHAs Ha pEIIEHWE 3a7a4 aHAJTUTHYECKOTO XapakTepa,
MPEIoNaraloiuX BBIOOP W MHOrooOpasue aKTyallbHBIX CHOCOOOB peIIeHUs
3a1a4

Cnoco0eH AeMOHCTPUPOBATHL 0a30Bble 3HAHMS MaTeMaTH4YeCKMX M (WJIN)
€CTECTBEHHbIX HAYK, MIPOrpaMMHpPOBaHNUs U HHGOPMAINIMOHHBIX TEXHOJIOTHii

HNMeer nmpakTHYeCKU#l ONBIT HAYYHO-UCCIAEA0BATENbCKON AEATEJbHOCTH B
00J1aCTH TOCTPOEHHS] MATEeMATHYECKHX MojeJieil, MPpOorpaMMHpPOBaHUS M
HH(pOPMALMOHHBIX TEXHOJIOT I

Meroapl aHanuza v 00O0OIIEHHS OTEYECTBEHHOTO M MEXIYHAPOJHOTO OIbITa B
COOTBETCTBYIOIIEH 007acTH UCCIeI0BaHUN

Metoapl TPOBEACHHS DKCIIEPUMEHTOB U HAOIIOACHHM, 00001IeHNs 1 00padOTKH
uHpopMauu

[IpuMeHATh METOIBI aHATIM3a HAYYHO-TEXHUUECKOU HH(pOopMaIuu

AHann3 BO3MOXKHOCTEH peanu3anuu TpeOoBaHUI K MPOrpaMMHOMY 00ECTICUEHHU O
OreHka BpeMEHU M TPYAOEMKOCTH peaju3aiii TpeOOBaHW K MPOTPAMMHOMY
00ecreveHnIo

[IpoekTupoBaHue CTPYKTYP TaHHBIX

C6op, o6OpaboTka, aHanu3 H O000OILIEHHE pPE3yIbTATOB 3KCIEPUMEHTOB H
WCCTIEIOBAaHUI B COOTBETCTBYIOIIEH 00J1aCTH 3HAHUH

[ToaroroBka MpeaI0KEHUN JIsi COCTABIEHUS IJIAaHOB U METOJIMYECKUX MTPOrpamMm
WCCIE0OBAaHUHN B Pa3padOTOK, MPAKTUUECKUX PEKOMEHAAINI MO UCIIOJIHEHUIO MX
pe3yIabTaTOB



JlesiTenpHOCTh, HalpaBiI€HHAs Ha pELICHHME 3ajady aHAJIUTHYECKOIO XapakTepa,
IPEANoaraloIiuX BbIOOP M MHOroo0Opasue akTyaJbHBIX CIIOCOOOB peIIeHUs

3a1a4
N-2.IIK- Ymeer HaxoauTh, GOPMYIUPOBATh U PEIIATh CTAHAAPTHHIC 33/1a4U B KOHKPETHOM
1 npobIeMHOM obacTu
3HATh: Metoapl IPOBEACHUS IKCIIEPUMEHTOB W HAOMIOACHUH, 0000IIEeHNsS U 00pabOTKH
uHpOopMauu
YMETbh: [IpuMeHsTh METO/IBI aHATTU3a HAYYHO-TEXHUUECKOH NHpOopMaIIu
BJIQJICTh: [IpoekTupoBanue CTPYKTYP JAHHBIX

C6op, oOpaboTka, aHaauM3 W O0O0OOIICHHE PE3YIHTATOB OKCIIEPUMEHTOB U
MCCIIEIOBAaHHI B COOTBETCTBYIOILIECH 007aCTH 3HAHHMA

[ToxroToBka npemIoKeHUH AJIsi COCTABICHUS TUIAHOB U METOJJMUECKUX MPOrpaMM
UCCIIEIOBAaHUH U pa3pabOTOK, MPAKTUYECKUX PEKOMEHAALUN 110 UCTIOTHEHUIO UX
pe3yIbTaToB

JleaTenbHOCTh, HalpaBJeHHAs HA pEIICHHE 3aJad aHAIMTHYECKOTO XapakTepa,
MPEIOJIararolIuX BeIOOP M MHOTrooOpa3We aKTyalbHBIX CIIOCOOOB pEIICHUS
3ama4

Coorserctere 0A30BOMY __VPOBHIO  OCBOEHHS  KOMIIETEHLIUH IJIAHAPYEMBIM
pe3yibraTaM 00y4eHHS U KPUTEPHSIM MX OILICHUBaHUs (OILICHKA: XOPOUIO /3a4TEHO):

OIIK-1 Cnoco0eH npuMeHsTh (pyHIaMEHTANbHbIC 3HAHUS, NOJY4YCHHbIC B 00J1aCTH
MATeMaTH4YeCKUX M (MJIH) eCTeCTBEHHbIX HAayK, W HCHOJb30BATH HX B
npogeccuoHaIbLHOI eI TeJIbHOCTH

na- IIpumensier (QyHaameHTanbHBbIe 3HAHUS, MOJYYeHHble B  o00JacTu

1.0IIK-1 wmaremaTnyeckuX M (WJIM) eCTeCTBEHHbIX HAYK NPH MOCTPOEHHH Mojejeill B
3aJ]aHHOI NpeIMeTHO| 00J1acTH

3HATh: Mertoabl aHanu3a U 00OOIIEHUS OTEUECTBEHHOTO M MEXIYHApOJHOTO ONbITa B
COOTBETCTBYIOIIEH 001aCTH MCCIIeIOBAHUN
MeTobl TIpOBEIEHUST IKCIIEPUMEHTOB M HAOMIOAeHUN, 00001IeHHsI 1 00paboTKu
uHpopmanuu

YMETh: [TpoBOIUTH aHANN3 UCTIOTHEHUS TPEOOBAHUN
Hcnonb30BaTh CyniecTBYOIINME TUIOBBIE PEIICHUS U 111a0JIOHBI TPOEKTHPOBAHUS
IIPOrpaMMHOT0 0OecreueHus
[IpuMeHsTh METO/IBI aHANIN3a HAYYHO-TEXHUUECKON HHPOpMAIII

BJIAJIETh! AHanu3 BO3MOXHOCTEH peanu3anuu TpeboBaHHUM K IPOrpaMMHOMY 00€CTIEUEHUIO
[IpoekTupoBaHue CTPYKTYp JaHHBIX
C6op, o6OpaboTka, aHanmu3 | O00OOLIEHHE pPE3yIbTaTOB 3KCIEPUMEHTOB H
WCCTIEIOBAaHMI B COOTBETCTBYIOIIEH 00JIaCTH 3HAHUHT
JlesiTenpHOCTD, HaNpaBiICHHAs Ha pELICHHME 3ajad aHAIUTHYECKOIO XapakTepa,
MpeNIoiaraloiuX BBIOOP M MHOrooOpasue aKTyalbHBIX CIOCOOOB pelIeHUs
3a1a4

- [Tpumensier pyHaaMeHTaNbHbIE 3HAHUS, IOJy4YeHHbIE B 001aCTH MaTeMaTHYECKUX

2.0IIK-1 wu (unu) ecTeCTBEHHBIX HAyK IMpH BbIOOpE METOJOB pEIIeHHs 3aaad
PO eCCHOHAIBHON JEATENHHOCTH

3HATh: Mertoap! aHanu3a U 000OIIEHHS OTEYECTBEHHOTO M MEXAYHAPOJIHOIO OMbITa B
COOTBETCTBYIOIICH 007aCTH MCCIIETOBAHUN
MeTtobl IPOBEACHHS YKCIIEPUMEHTOB U HAONIOACHUI, 0000IIeHNs U 00pabOTKH
uH(popManuu

YMETh: [TpoBOIUTH aHAIN3 UCTIOIHEHUS TpeOOBaHUN
[TpoBOAUTH OIIEHKY U 0OOCHOBAHHUE PEKOMEHIYEMbIX PEIIeHUN
Hcnonb30BaTh CyHIECTBYIOIIME THIIOBbIE PEIIEHHs M IIAOJOHBI MPOEKTUPOBAHUS
MIPOTrpaMMHOTO 00eCIIeUeHUs




BJIAJCTh:

OIIK-2

1.0IIK-2

3HaThb.

YMETB:

BIaACTh.

2.0IIK-2
3HATh:

YMETB:

BJIAACTh:

IMK-1

WAI-1.1TK-

[TprMeHsTh METOIbI aHATTN3a HAyYHO-TEXHUYECKON nHpopMamu

AHanu3 BO3MOKHOCTEH peanu3aluu TpeOOBaHH K IPOrpaMMHOMY 00€CTI€YEHHUIO

OrneHKka BPEeMEHH M TPYJOEMKOCTH peanu3aluu TpeOOBaHUN K MPOTrPaMMHOMY
obecreueHnuo

Co6op, o0OpaboTka, aHanu3 ¥ O0OOOIIEHHWE pE3YyIbTATOB DJKCIEPUMEHTOB H
MCCJICIOBAHMI B COOTBETCTBYIOIIEH 00JIaCTH 3HAHUH

[ToaroroBka nmpeasioxKeHUH 1Jisi COCTABJICHUS IJIAHOB M METOJUYECKUX MPOTPaMM
UCCJIEIOBAaHUM U pa3pabOTOK, MPAKTUYECKUX PEKOMEHAAINNA 10 UCHIOJHEHHUIO UX
pe3ynbTaTOB

JlesiTenbHOCTD, HallpaBJICHHAs Ha peIleHUEe 3aJady aHaJTUTHYECKOro XapakrTepa,
MIPEITOJIAra0IINX BEIOOP U MHOT00Opa3He aKTyaIbHBIX CITIOCOOOB PEIICHHUs 331a9
CnocobeH  nmpuUMeHSITb  COBPEMEHHBbI  MaTreMaTH4YeCKWil  ammapar,
CBSI3aHHBIH ¢ NMPOEKTHPOBAHWEM, Pa3padoTKoil, peajnu3anuedl U OUEHKOI
KayecTBa MPOrPAMMHBIX HPOAYKTOB M MPOrPAMMHBIX KOMILIEKCOB B
Pa3JIUYHBIX 00JIACTAX YeJI0BeYeCKOH 1eATeJIbHOCTH

Cnoco0eH mnNpUMeHSATh CHCTEMHBI MOAX0J K AaHAJM3Y NpeAMeTHOI
(mpo0bJeMHOI) 00;1acTH, BIsIBJIeHUI0 TPpeOoBanuii k UC

Lenu u 3aauu MPOBOJUMBIX HCCIIEAOBaHUN U pa3pabOTOK

MeTo/pI IPOBEICHUST IKCIISPUMEHTOB M HAOJFOICHUN, 0000IIeHNs 1 00paboTKH
nHpopmauu

[IpoBoauTh aHaIM3 UCTIOIHEHUS TPEOOBAHUI

Hcnonb30Bath CyHIeCTBYIOIINE TUIOBBIE PEIICHUS U IA0JIOHBI TPOSKTUPOBAHUS
MPOrpaMMHOTO 00ecTIeueHUs

AHanu3 BO3MOXKHOCTEH peanu3aluy TpeOOBaHU K IPOrpaMMHOMY 00€CIIEYCHHIO
Pa3paboTka, W3MEHEHHWE ¥ COIJIACOBAHHME APXUTEKTYPhl IMPOTPAMMHOIO
o0ecrieyeHrss C CHUCTEMHBIM aHAJIUTUKOM U apXUTEKTOPOM MPOTrPAMMHOTO
obecrniedeHust

[IpoexTupoBaHue CTPYKTYpP TaHHBIX

C6op, oOpaboTka, aHamuM3 W O0OOOIIEHHE PE3YIHTATOB HKCIEPUMEHTOB U
WCCJIEIOBaHUH B COOTBETCTBYIOIIEH 001aCTH 3HAHUI

JlesiTenbHOCTh, HAIlpaBl€HHAs Ha pEIIEHWE 3a7a4 aHAJTUTHYECKOTO XapakTepa,
MPEIoNaraloiuX BBIOOP W MHOrooOpasue aKTyallbHBIX CHOCOOOB peIIeHUs
3a1a4

IIpyMensier COBpEeMEHHBII MaTeMATHYECKHMH anmapar HpH IOCTPOCHHH
MojeJieil B pa3jiMuHbIX 00J1aCTSX YeJI0BeYeCKOH esiTeJIbHOCTH

Lenu u 3amaun MPOBOUMBIX HCCIEAOBaHUN U pa3pabOTOK

Metoapl TPOBEACHUS IKCIIEPUMEHTOB U HAOMIOACHUH, 00001IeHNus U 00pabOTKH
uHpopMauu

BripabaTeiBaTh BapuaHThl peaan3aluu TpeOoBaHUM

Hcnonb30BaTh CyHIECTBYIOIINE TUIIOBBIE PEIICHUS W IIa0JOHBI TPOSKTUPOBAHUS
MPOTrpaMMHOTO 00eCTIeUeHUS

AHann3 BO3MOXKHOCTEH peann3anuu TpeOOBaHUI K MPOTpaMMHOMY 00ECTIeUEeHUTO
[IpoekTrpoBaHue CTPYKTYP TaHHBIX

C6op, obOpaboTka, aHanu3 H O00OOILIEHHE pPE3yIbTaTOB 3KCIEPUMEHTOB H
WCCTIEIOBAaHUI B COOTBETCTBYIOIIEH 00JIaCTH 3HAHUH

JlesiTenbHOCTh, HAIlpaBJI€HHAs Ha PEIIECHUE 3aJad aHAJTUTUYECKOTIO XapakTepa,
MPEATONATalouX BBHIOOP M MHOTO00pa3We aKTyalbHBIX CHOCOOOB peIIeHUS
3a1a4y

CnocodeH neMOHCTpPUpPOBATHL 0a30Bble 3HAHUSA MaTeMaTHYeCKUX H(WJIN)
€CTeCTBEHHbIX HAYK, IPOrPAMMHUPOBAHNSA U MHGOPMAIHOHHBIX TEXHOJIOT Uil

HNMeeT nmpakTHYecKHil ONBIT HAYYHO-UCCIEA0BATENbCKON JAeSITEJIbHOCTH B
00JIaCTH TOCTPOEHHS MATEeMATHYECKHMX MojeJieil, NPOrpaMMHMpPOBAHMUS M



HH(pOpPMALMOHHBIX TEXHOJIOT U

3HATh: MeToapl aHanu3a U OOOOIICHHS OTEYECTBEHHOTO M MEKIYHAPOIHOTO OIBITA B
COOTBETCTBYIOIIEH 001aCTH UCCIICIOBAHMIA
Meroapl IPOBEACHUS IKCIIEPUMEHTOB W HAOMIOACHUH, 0000IIEeHNsS U 00pabOTKH

uHpopMau

YMETh: [IpuMeHsTh METO/IBI aHATIN3a HAYYHO-TEXHUUECKON HHpOpMAaIIH

BJIAJICTh: AHann3 BO3MOXKHOCTEH peayin3anuu TpeOOBaHUH K IPOTPAMMHOMY 00ECTICUECHUTO
OneHka BpeMEHH M TPYAOEMKOCTH pealu3aliil TpeOOBaHUN K MPOrpaMMHOMY
00ecrneveHUI0

[IpoekTpoBaHUE CTPYKTYP TaHHBIX

COop, oOpaboTka, aHanmu3 W 0000IIEHHWE pPE3yIbTATOB JKCIEPUMEHTOB U
HCCIIEIOBAHUI B COOTBETCTBYIOIICH 00JIaCTH 3HAHUHT

[ToaroroBka mpeayioKeHNUN TSl COCTABJICHUS TUIAHOB M METOJMYECKHUX MPOrpaMM
HCCIEA0OBAaHUHN M pa3padOTOK, MPAKTUUECKUX PEKOMEHAAIMI MO UCIIOJIHEHUIO MX
pe3yIbTaTOB

JlesTenbHOCTh, HAIpaBJI€HHAs Ha pEIICHHE 3a7a4 aHAJTUTHYCCKOTO XapaKTepa,
MIPEIIOJIaraloNINX BBIOOP W MHOTrooOpa3ue aKTyaJIbHBIX CIOCOOOB peIICHUS

3azaq

na- YMmeer HaX0IUTh, GOPMYIIMPOBATh U PEIIaTh CTAaHAAPTHHIC 331a4l B KOHKPETHOMN

2.JIK-1 npo0IeMHO# 00acTH

3HATb:  Meroabl poBeeHUST SKCIIEPUMEHTOB M HAOIIOeHM, 0000IeHusI 1 00paboTKn
uHpopmanuu

YMETb: IlpumeHATh METO/Ibl aHATN3a HAYYHO-TEXHUYECKON HH(pOopMauu

BJIAJJET IIpoekTupoBaHHe CTPYKTYp JaHHBIX

b:
CoOop, o0OpaboTka, aHanu3 W O000OIIEHHWE pEe3yIbTaTOB OSKCHEPUMEHTOB H
MCCJIEIOBAaHMI B COOTBETCTBYIOIIEH 00J1aCTH 3HAHUHT
[ToaroroBka mpeasioxKeHUH Jis1 COCTABJICHUS IJIAHOB U METOJUYECKUX MPOrpaMMm
UCCIJIEIOBaHUM U pa3pabOTOK, MPAKTUYECKUX PEKOMEHAAINN 10 UCIIOJHEHHUIO UX
pE3yJIBTaTOB
JesaTenpbHOCTh, HalpaBJICHHAs Ha pEIICHUE 3aJad aHAJIUTUYECKOTO XapakTepa,
MPEIOoJIararoIuX BEIOOp U MHOT00Opa3He akTyallbHBIX CITIOCOOOB PEHICHUS 3a/1a4

CootBerctBe HPOJABHMHYTOMY VPOBHK) OCBOEHHS KOMIETCHLIMH IIAHUPYEMBIM
pe3ynabTaTaM 00ydeHHs ¥ KPUTEPHSIM HX OLICHUBAHUS (OL[CHKA: OTJIMYHO /32YTEHO):

OIIK-1 Cnoco0eH npuMeHsITh (pyHIaMeHTaIbHbIE 3HAHUS, MOJY4YeHHbIEe B 00J1aCTH
MATEeMATH4YeCKHX M (MJIHM) eCTeCTBEHHBIX HAayK, M HCIOJIb30BaTb HMX B
npodeccHoHAIBLHOM 1eATeJTbHOCTH

nAa- IIpumensier (yHaameHTanbHBbIC 3HAHUA, MOJY4YeHHble B  o0iacTu

1.0IIK-1 maremaTHuyeckMX M (WJIM) eCTeCTBEHHbIX HAYK IPH NMOCTPOEHHH Mojejeill B
3aJJaHHOI NMpeIMeTHO| 00J1aCcTH

3HATh: MeTtoapl aHanu3a U 00OOIIEHHS] OTEYECTBEHHOTO M MEKIYHAapOJHOTO OMBITAa B
COOTBETCTBYIOIIEH 007acTH UCCIeI0BaHUN
Metoapl TPOBEICHHS IKCIIEPUMEHTOB U HAOIIOACHHM, 00001IeHNs 1 00padOTKH
uHpopMauu

YMETh: [IpoBoauTh aHaIM3 UCTIOIHEHUS TPEOOBAHUI
Mcnonb30BaTh CyIIECTBYIONINE THUIIOBBIE PEIICHUs M MIa0JI0HBI MPOEKTUPOBAHUS
MPOTrpaMMHOTO 00eCTIeUeHUS
[TpuMeHsATH METOIbI aHATIN3a HAYYHO-TEXHUYECKOI nH(popMaIiu

BJIAJICTh: AHanM3 BO3MOXXHOCTEH peain3aiiuy TpeOOBaHMM K TPOrpaMMHOMY 00€CTICUeHUTO
IIpoexkTupoBaHue CTPYKTYp JaHHBIX
C6op, oOpaboTka, aHamM3 W O0O0OOIICHHE PE3YIHTATOB OKCIIEPUMEHTOB U




2.0IIK-1

3HAThb:

YMETbh:

BJIAJICTh.

OIIK-2

1.0IIK-2

3HAThb:

YMETB:

BJIAACTh:

na-
2.0IIK-2
3HATh:

UCCIIEIOBAaHHI B COOTBETCTBYIOIIECH 007aCTH 3HAHUM

JlesiTenbHOCTD, HampaBiCHHas Ha pEIIeHHE 3ajauy aHAJTUTHYECKOr0 XapakTepa,
MPEaIoaralouX BeIOOP M MHOTrooOpas3ue aKkTyalbHBIX CIIOCOOOB peIIeHUs
3aza4

[Ipumensier  ¢yHIaMeHTanbHBIE  3HAHWS,  MOJyYeHHbIE B  o0jacTu
MaTEeMaTHYeCKUX U (WJIM) eCTECTBEHHBIX HAayK NPHU BbIOOpPE METO/]OB peIleHUs
3as1a4 npodeccCuoOHAIBHOMN 1eATEeTbHOCTH

MeTtoapl aHanu3a U 00OOIIEHHS] OTEYECTBEHHOTO M MEKIYHApOJIHOTO OIbITa B
COOTBETCTBYIOIIEH 001aCTH UCCIIEIOBAHUN

Metoapl IPOBEACHUS IKCIIEPUMEHTOB W HAOIIOACHUH, 0000IIEeHNsS U 00pabOTKH
uHpOopMau

[IpoBoauTh aHaIM3 UCTIOIHEHUS TPEOOBAHUI

[TpoBoaNTH OlIEHKY U 00OCHOBAHHE PEKOMEHIYEMBIX PEIICHUN

Hcnonb30BaTh CyHIeCTBYIONIME TUIIOBBIE PEIICHUS U I1a0JIOHBI TPOSKTUPOBAHUS
MPOrpaMMHOTO 00ecTIeueHus

[TpuMeHsSTh METO/IBI aHATTN3a HAYYHO-TEXHUUECKON HHPOpMAIIH

AHanu3 BO3MOXXKHOCTEH peasin3aiiuy TpeOOBaHMM K TPOrpaMMHOMY 00€CTICUeHUIO
OneHka BpeMEHH M TPYAOEMKOCTH pealu3aliil TpeOOBaHUN K MPOrpaMMHOMY
00ecTIeYeHn 0

COop, oOpaboTka, aHanu3 W 0000IIeHHWE pPE3yIbTATOB DJKCHEPUMEHTOB U
WCCIIEIOBAHUI B COOTBETCTBYIOIIEH 00J1aCTH 3HAHUHN

[ToaroroBka mpeasioxKeHU sl COCTaBICHUS INIAHOB M METOJMYECKHUX MPOrpaMm
HCCIIEOBAaHUHN U Pa3pabOTOK, MPAKTUYECKUX PEKOMEHIAIMI 110 UCTIOJHEHHUIO MX
pe3yNbTaTOB

JlesiTenbHOCTh, HalpaBiCHHas Ha pELIEHHME 3ajady aHAJUTHYECKOI'O XapakTepa,
MPEIoaraloiuX BBIOOP W MHOroo0Opasue akTyallbHBIX CHOCOOOB peIIeHUs
3aja4

Cnoco0eH  mpuUMeHATHL  COBPEMEHHBIH  MaTeMAaTHYeCKHMil  ammapar,
CBSI3aHHBIH ¢ NMPOEKTHPOBAHHEM, Pa3padoTKoil, peaju3anueil U OIEHKOI
Ka4yecTBa MPOrPAMMHBIX MNPOAYKTOB M MPOrPAMMHBIX KOMILIEKCOB B
PA3JIMYHBIX 00/1aCTAX YeJI0BeYeCKOH AeTeJIbHOCTH

Cnoco0eH mnNpUMeHSITb CHCTEMHBI MOAX0J K AaHAJM3Y NpPeAMeTHOI
(mpobJieMHOIT) 00/1acTH, BBIsIBJIeHUI0 TPpeOoBanuii k UC

Lenu u 3aaun MPOBOJUMBIX HCCIEAOBaHUN U pa3paboTOK

Metoapl TPOBEACHUS IKCIIEPUMEHTOB U HAOMIOACHUH, 00001IeHNns U 00pabOTKH
uHpopMauu

[IpoBoauTh aHaIM3 UCTIOIHEHUS TPEOOBAHUI

Hcnonb30Bath CyIIECTBYIOIINE THUIIOBBIE PEIICHUS U Ia0JIOHBI TPOSKTUPOBAHUS
MPOrpaMMHOTO 00eCTIeUeHUs

AHanu3 BO3MOXKHOCTEH pean3anuu TpeOOBaHUI K MPOTpaMMHOMY 00ECTIeUeHUTO
Pa3paboTka, u3MeHEHHWE M  COIJIACOBAHME APXUTEKTYpbl IMPOTrPaMMHOIO
o0ecrieyeHrss C CHUCTEMHBIM aHAJIUTUKOM U apXUTEKTOPOM MPOTPAMMHOTO
o0ecrnieueHus

[IpoexTupoBaHuE CTPYKTYpP AAHHBIX

C6op, oOpaboTka, aHanuM3 W O0O0OOIIEHHE PE3YIHTATOB OKCIIEPUMEHTOB U
WCCIIETOBAaHUI B COOTBETCTBYIOIICH 00JIaCTH 3HAHUI

JlesiTenbHOCTD, HamnpaBieHHas Ha pEIIeHHE 3ajjauy aHAJUTHYECKOro XapakTepa,
MPENIONIaraloIuX BBIOOP W MHOTOOOpa3ue aKTyalbHBIX CIOCOOOB peIICHUS
3a1a4y

IIpuMensier COBpPEMEHHBII MaTeMAaTHYECKHMH anmapar NpH IOCTPOCHHH
MojieJieil B pa3IMYHbIX 00J1aCTAX YeJ0BeYecKOoi 1eATeJJbHOCTH

[enu u 3amaun MPOBOUMBIX HCCIEAOBAaHUN U pa3pabOTOK



YMETB:

BJIAJCTh:

IIK-1

WI-1.1TK-

3HaThb.

YMETh!
BJIAJICTh:

WJ1-2.TIK-
1

3HaTh:

YMETB:
BIIQJICTh:

MeTobl IpOBEIEHUST IKCIIEPUMEHTOB M HAOIOJCHH, 00001IeHUsT 1 00paboTKH
nHpopmaruu

BripabaTeiBaTh BapuaHThl peaau3aluu TpeOoBaHUM

Hcnonb30BaTh CyHiecTBYIOIINE TUIIOBBIE PEIICHUS U I1a0JIOHBI TPOSKTHPOBAHUS
MIPOrpaMMHOTO 00ecTeueHus

AHanu3 BO3MOXKHOCTEH peanu3aluy TpeOoBaHH K MPOrpaMMHOMY 00€CIIeUeHUIO
[IpoekTupoBanue CTPYKTYP JAHHBIX

C6op, oOpaboTka, aHaauM3 W O0OOOIICHHE PE3YIHTATOB OKCICPUMEHTOB U
WCCJICIOBAaHUH B COOTBETCTBYIOIICH 00JIACTH 3HAHUI

JlesiTenbHOCTD, HampaBiCHHAs Ha pEHIeHHE 3ajauy aHAJTUTHYECKOrO XapakTepa,
MPEIOJIaraloNInX BBIOOP M MHOT000pa3ue aKTyaJbHBIX CIOCOOOB peIICHUS
3aza4

Cnoco0eH /1eMOHCTPUPOBATH 0a30Bble 3HAHUSI MaTeMAaTHYeCKHX H(HJIH)
eCTeCTBEHHbIX HAYK, IPOrpaMMHPOBAaHUS U HH()POPMAIIMOHHBIX TEXHOJIOT Hii
HNmeeT mpakTHYeCKHil ONBIT HAYYHO-HCCIIENOBATEILCKOMH 1€ATEIHLHOCTH B
00/1aCTH TMOCTPOEHHs] MaTeMATH4YeCKHX Mojejieil, MPOrpaMMHPOBAHUS H
HHG(OpMALMOHHBIX TEXHOJIOT U

MeTtoapl aHanu3a U 00OOIIEHHS] OTEYECTBEHHOTO M MEKIYHApPOJIHOTO OIbITAa B
COOTBETCTBYIOIIEH 00IaCTH HCCIIeIOBAHUI

Metoapl TPOBEACHUS IKCIIEPUMEHTOB U HAOIIOACHUH, 00001IeHns U 00paboTKH
uHpOpMaIu

[IpuMeHsTh METO/IBI aHATTN3a HAYYHO-TEXHUUECKON HHPOpMAIIH

AHanu3 BO3MOXXHOCTEH peain3aiiy TpeOOBaHMM K TPOrpaMMHOMY 00€CTICUeHUIO
OneHka BpeMEHH U TPYAOEMKOCTH pealu3aluil TPeOOBaHUN K MPOrpaMMHOMY
00ecTIeYeHnI0

[IpoexkTupoBaHue CTPYKTYp JaHHBIX

CoOop, oOpaboTka, aHanmu3 W 0000IIEHHWE pPE3yIbTATOB JKCIEPUMEHTOB U
WCCJIETOBAaHUH B COOTBETCTBYIOIICH 00JIACTH 3HAHUI

[ToaroroBka mpeaIoKeHUN TSl COCTABJICHUS TUIAHOB M METOJMYECKHX MTPOTpaMM
MCCIEeIOBAaHUH U pa3pabOTOK, MPAKTUYECKUX PEKOMEHJIAIUH 10 MCIIOHEHUIO UX
pe3yIIbTaToB

JlesiTensHOCTh, HampaBlIeHHas Ha pEIIeHHE 3ajau aHAUTHYECKOTO XapakTepa,
MIPEIIOJIaraloNINX BBIOOP W MHOTOOOpa3ue aKTYaJIbHBIX CIIOCOOOB peIICHUS
3aaq

YMmeeT HaXoauTh, POPMYITHPOBATH U PEIIaTh CTAHJIAPTHBIC 334l B KOHKPETHOM
poOIeMHOI obacTu

Metoapl TPOBEACHUS IKCIIEPUMEHTOB U HAOMIOACHUH, 00001IeHNus U 00pabOTKH
uHpopMauu

[TpuMeHSITh METO/IBI aHATTN3a HAYYHO-TEXHIUUECKON HHPpOpMAITIH
[IpoekTupoBaHue CTPYKTYp JaHHBIX

C6op, oOpaboTka, aHanuM3 W O00OOIIEHHWE pE3yIbTATOB JKCIEPUMEHTOB U
WCCIIETOBAaHUI B COOTBETCTBYIOIICH 00JIaCTH 3HAHUI

[ToaroToBKa MpeTOKEHNUN TSI COCTABICHUS TUIAHOB M METOJMYECKHX MTPOTPaMM
HCCIIEIOBAaHUM U pa3pabOTOK, MPAKTUYECKUX PEKOMEHIAINH MO WCIIOIHEHUIO MX
pe3yNIbTaToB

JlesiTensHOCTh, HampaBleHHAs Ha pEIICHHE 3a]ad aHATUTHYECKOTO XapakTepa,
MIPEIITOJIaraloNInX BBIOOP W MHOTOOOpasue aKTYaJbHBIX CIIOCOOOB peEIICHHUS
3amaqy



TunoBble KOHTPOJbHBbIE 3a/IaHUSI WJIH HHbIE MAaTepHaJIbl, Heo0XOAMMbIe sl
OLlEHKHU 3HAHM, YMEHHUiI, HABBIKOB M (MJIH) ONbBITA JEATEJbHOCTH, XapPaKTEePU3YIOIIHMX
Tanbl (JOPMUPOBAHNS KOMIIETEHIIMI B Npolecce 0CBOEHUs 00pa30BaTeIbHONH MPOrpaMMbI

B()l'[pOCLI AJId CEMUHApPOB, KOJNIOKBUYMOB, coﬁecez[OBaHm[

BUJIET 1

1. Teopema cymecTBOBaHUS M €AMHCTBEHHOCTH JUIS JIMHEHHBIX CUCTEM.

2. Teopema JImyBuIst Juist TIMHEWHBIX OJJHOPOIHBIX CHCTEM.

3. 3amayda. YpaBHeHUs B NONHBIX AU depeHnnanax u npuBoAsIIecs K HUM.

BUWJIET 2
1. IIpocTeiimme K1acchl 0OBIKHOBEHHBIX MU (PepeHIINATBHBIX YpaBHEHUN
MIEPBOTO MOPSIKA.
2. CBoiicTBa pelieHuil TMHEHHBIX OJTHOPOIHBIX CUCTEM (TeopeMmsbl 1, 2, 3).
3. 3amaua. OTHOPOAHBIC YPABHEHUS W MPUBOISIIUCCS K HUM.

BUJIET 3
1. YTBepkaeHue o MpeacTaBICHUN PEIICHHS HEOTHOPOIHON CHCTEMBI,
CIICJICTBHE.
2. Jlemma o nuHeWHO#N He3aBUCUMOCTH (QYHKIUHN BUIA xke
3. 3ajavua. YpaBHEHUs, HE pa3pelIeHHbIC OTHOCUTEIIBHO MPOU3BOHOM.

AX

BUWJIET 4
1. Teopema cyIiecTBOBaHUS M €JMHCTBEHHOCTH peleHus 3a1aun Komu s
JIMHENHOIr0 ypaBHEHUs N-0T0 MopsiaKa.
2. ITouck yacTHOTO pelLIeHUs TMHEHHOIO HEOAHOPOJAHOTO YPaBHEHHUS C
MOCTOSIHHBIMU KO3 (rLineHTaMu (pPe30HAHCHBIHN ciyyail).
3. 3amava. YpaBHEHUs C pa3fielICHHBIMU U Pa3eISIOUIMMUCS IEPEMEHHBIMU U
MPUBOJIALINECS K HUM.

BWJIET 5
1. Teopema o rinagkocTu pemeHuit AuddepeHnnanbHbIX ypaBHEHUH.
2. [TonmkeHne MopsIKa TMHEWHOTO OTHOPOTHOTO (D hepeHITHAIEHOTO
ypaBHEHUS.
3. 3amada. JIuHeiiHbIe ypaBHEHHS NIEPBOTO MOPSIKA.

KomnuiekT 3aganuii 1JIs1 KOHTPOJIbHON PadoThl

Tema 1. luddepennnanbHble ypaBHEHUS IEPBOTO MOPSIKA.

3aganue: OnpenenuTh THII U PEIIUTh Kaxaoe TuddepeHIaIbHoe ypaBHEHHE IEPBOro
HopsI/IKa.

Bapuanr 1

1. (2t + 3x — 1)dt = (5 — 4t — 6x)dx;

2.xy =e¥ + 2y

3. dy + (xy — xy3)dx = 0;

4. x%y' — 2xy = 3y;

5.y —1=e*%,

Bapuanr 2
1. ysinx +y cosx = 1;
2.2x3+y=xy’

3.x(x— 1)y + 2xy =1;



' y .
4y-1= x(x+1)’

5.xy — 2y = —2x2.

Tema 2. [luddepennnanbaple ypaBHEHHS BBICIINX MTOPSIIKOB.
3ananue: Pemuth ypaBHEHUE.

Bapwuant 1
’ /2 ’ .
l.xyy —xy —yy =0;

2_ xy(s) —_ y(4‘) = O,

3.y®W —2y"+2y" =2y +y=0;
4.y®) +8y" +16y =0;

5.y + 5y + 6y = cos 2x;

6.y +4y + 3y = cosx;

7.y +y = tgx,

8'y”_y,= 1iex;

9.x%2y" —3xy + 3y = 5x? — x;

10. x?y" — xy — 3y = 5x*,

Bapuant 2

1.y " =7y "+ 16y — 12y = 0;

2.y®W +4y" + 8y "+ 16y + 16y = 0;

!!2 ’
3.y =4y -1

4, xy' = y'ln%;
" ’ 1
Sy +y = cosx;
" ’ sinx .
6. y ty = cos2x’

7.y — 4y + 3y = sinx;

8.y —5y + 6y = sin 2x;

9.x%2y" —3xy + 3y = 5x? — x;

10. x2y" — xy — 3y = 5x*,

Tema 3. Cuctemsl qudpepeHIHaTbHBIX YPaBHEHHIA.
3ajanue: PemmTh cucTeMy ypaBHEHHIA.

Bapuanr 1
x =y,
1.5 vy = —4x + 4y,
z =—=2x+y+2z

x =2x+ 6y — 15z,
2.4 y =x+y->5z
z =x+2y—6z
3{x’z—x—2y+29’:,
|y’ = —2x + 2y + 5et.
4{ x = 4x + 2y,
ly'=—x+y+2et
Bapuanr 2
x =9x — 6y — 2z,
1.4y =18x — 12y — 3z,
z =18x — 9y — 62z.
x =4x + 6y — 15z,
2.{ y'=x+3y—5z
z =x+2y—4z



x =—x+ 3y,
y =—x+3y+et.
x' =4x+y—e %,

y = —5x —2y.

3ayeTHO-IK3aMeHAIIMOHHbIE MAaTepHAJbl UI TNPOMEKYTOYHON  aTTecTaluu
(3K3amMeH/3a4eT)

Bonpocs! 1J1s1 NOATOTOBKH K 3K3aMeHY

1. OcHOBHBIE TIOHATHS TEOPHUH OOBIKHOBEHHBIX JU(PEpEeHINATBHBIX YPaBHEHUIA.
JuddepeHumanbaple  ypaBHEHHs MEpPBOro Mopsaka (C  pa3IessiolUMHCA IePEMEHHbIMH,
OTHOPOJHBIC YPaBHEHHUS, YpaBHEHHs B TMOJHBIX JauddepeHnranax, HHTEIPUPYIOIIUI
MHOHUTEID ).

2. JluHeliHbIe ypaBHEHUS 1-0r0 mopsiaka.

3. Jlemma I'ponyonna — benmana.

4. Teopema o cymiecTBOBaHUM M eAuHCTBeHHOCTH pemieHus ([lukapa) nns omgHOTO
muddepeHIaTbEHOTO YPaBHEHHUS.

5. Teopema Ilumano (0Oe3 ngokazartenbcTBa). TeopemMa O TJAQAKOCTH — PELLICHUS
muddepeHIaTbEHOTO YPaBHEHHUS.

6. Teopema Ilukapa st cuctem.

7. TeopeMa CyI1€CTBOBaHUS U €IUHCTBEHHOCTH JUIsl TMHEHHBIX CUCTEM.

8. CBoiicTBa pelIeHuit TMHEHHBIX 0HOPOoAHBIX cucteM. (Teopemsr 1,2,3).

9. CgoiicTBa pemieHuit TMHEHHBIX 0THOPOAHBIX cucTeM. (Teopemsr 4,5).

10. Teopema JInyBHILISL JUIE TMHEHHBIX CUCTEM.

11. dynnamenTanpHas MaTpula U €€ CBOICTBA.

12. JIuneliHbie HEOMHOPOIHBIC CUCTEMBI. Y TBEPKIACHHUE M CIIeACTBHE. METOol BapuaIiuu
IIPOU3BOJIBHBIX MOCTOSIHHBIX.

13. Jlunetinpie muddepeHIUATbHBIC YPaBHEHHUS N-OT0 IMOPSIKA. DKBUBAJICHTHOCTH
YPaBHEHHs N-0ro MOpsAKa U CUCTEMBI. Teopema CyIeCTBOBAaHUS M €JUHCTBEHHOCTH PELLICHUS
3anaun Ko s ypaBHEHHUs N-0ro nopsijika.

14. CgolicTBa peleHui TMHEHHBIX OJHOPOJIHBIX TU(PEepeHIINATbHBIX YpaBHEHUH N-0To
nopsinka. Teopemsr 1,2,3.

15. CgolicTBa pemieHui TMHEHHBIX OJHOPOJIHBIX TU(PEepeHIINATbHBIX YpaBHEHUNH N-0ro
nopsiaka. Teopems! 4,5.

16. Teopema JInyBuiuis. [ToHnxeHne nopsijika TMHEHHOTO OJHOPOAHOTO YPAaBHEHHUS.

17. Mertoa Bapuanuu Ipou3BOJIbHBIX MOCTOSIHHBIX JUIsl HEOJHOPOIHOTO YpaBHEHHS N-0Tr0
HOpsAJKA.

18. Jluneiinpie auddepeHnnanbHbIe  ypaBHEHHS N-OTO  TOPSIKa C  IOCTOSHHBIMHU
KodpduureHTamMu, ciay4dal MpOCTBIX XapakTepucTHueckux uwucen. llocTpoenue obiero
BELIECTBEHHOI'O PELLIEHMUS.

19. JIemma 0 TMHEHHON He3aBHCMMOCTH (QYHKLMHA Bra X €™,

20. JluneiiHple ypaBHEHHMS C TIOCTOSHHBIMH KO3(Q(UIMEHTaMH, CiIy4aid KpaTHBIX
XapaKTePUCTUUECKUX YHCE.

21. HeonHopoiHbIE ypaBHEHHsI C TOCTOSHHBIMH Kod(duuuentamu. Ilonck yacTHOro
pelleHus: B HEPE30HAHCHOM CiydYae.

22. HeonHopoiHbIE ypaBHEHHsI C TOCTOSHHBIMH Kod(duuueHtamu. Ilouck yacTHOro
pellleHus: B PE30HAHCHOM ClTy4ae.

23. HeonHOpoiHBIE ypaBHEHHsSI C MOCTOSHHBIMU Kod(duuuentamu. [lorck ydacTHOrO
pellIeHus B BEIIECTBEHHOM Cllydae.

24. CoiicTBa HyJel pemieHus nudpdepeHnnansHbix ypaBHeHuil. Jlemma 1,2. Crieacrue.

25. Teopema cpaBaenus [lItypma. 3ameqanust.



26. Cnencteus 1,2,3.4.

27. Pemenue muHEHHBIX TU(epeHIIMATBHBIX YPABHEHHU C IIOMOIIBIO CTETICHHBIX PS/IOB.

28. 3aBHCHMOCTH PEIICHHSI OT HAYaIbHBIX 3HAUCHUH U mapameTpoB. Jlemma Amamapa.

29. Teopema O HENpEpHIBHONH 3aBUCHUMOCTH H JUD(HEPEHIUPYEMOCTH PEIICHUH OT
napaMeTpoB.

30. CneacTBue M3 TEOpPEMBbI O HEMPEPBIBHOW 3aBUCHUMOCTH M auddepeHnnpyeMocTu
pemenuii. [lomydyenue 3a1a4 sl MPOU3BOAHBIX IO MAPAMETPY U HAYAILHBIM YCIIOBHUSIM.

4.2 MeToanyeckue MaTepHaJibl, onpee/siioliue NpoueIypsl OeHNBAHUS 3HAHUI,

YMeHHil, HABbIKOB W (WIH) ONbITA /AeATEJbHOCTH, XAPAKTEPHU3YIOIIMX ITANbI
(opMupoBaHus KOMIIETEHIH A
Kputepuu oneHuBanus pe3yjbTaToB 00y4eHHs
Ornenka Kputepun onieHUBaHUS 10 SK3aMEHY
Bhicokuii OLEHKY ~«OTJIMYHO» 3aCIyKHUBACT CTYIEHT, OCBOUBIIUI 3HAHUS,
YPOBCHD «5» YMCHHUS, KOMICTCHUMH M TCOPETHUCCKHH Marepual 06e3 TpoOeIoB;
(oTmuno) BBITIOJTHUBIIMI BCe 3aJaHUs, MPEAYCMOTPEHHbIE Y4EOHBIM IUIAHOM Ha
BBICOKOM KauyeCTBEHHOM YpPOBHE; MIPAKTUICCKHEC HABBIKU
po(hecCHOHANBHOTO MPUMEHEHHS] OCBOCHHBIX 3HAHHUM C(HOPMHUPOBAHBI.
Cpennmii OIICHKY «XOpOII0» 3aCIyKUBAET CTYACHT, MPAKTHYECKH TOJHOCTHIO
YPOBEHB «4» OCBOMBILIWK 3HAHUSA, YMEHHs, KOMIIETEHIMH U TEOPETUUYECKUUN
(xopor10) Marepuai, y4deOHbIe 3aJaHUs HE OIICHEHbl MaKCHMAJIbHBIM YHCIOM
0aJI0B, B OCHOBHOM C(hOPMHPOBAI MPAKTUUYECKHE HABBIKU.
[Toporossrii OIICHKY «YyJIOBJICTBOPHUTEILHO» 3aCITy)KHBAET CTYIEHT, YaCTUYHO C
YPOBEHB «3» npobenaMyd  OCBOMBIIUN  3HAHUS, YMEHHUS, KOMIIETCHLUUH U
(YIOBIIETBOPUTE | TEOPETUYESCKUH MaTepuall, MHOTHE YydYeOHbIe 3aiaHus Jub0 He
JIBHO) BBIMIOJTHWI, JMOO OHU OIEHEHbl YHUCIOM OaioB ONU3KUM K
MUHUMAITBHOMY, HEKOTOPBIC TPAKTHYECKHE HABBIKU HE COPMHUPOBAHBI.
MuHUMaJIBHBI | OIICHKY «HEYJOBIETBOPUTEIHHOY 3aCIYKHBAET CTY/IEHT, HE OCBOUBIIUN
YPOBEHB «2% 3HaHUA, YMEHUS, KOMIIETEHIINN U TEOPEeTUUYEeCKUI MaTepuas, yueOHbIe
(HeyIOBNETBOPHU | 3a/laHUs HE BBIMOJHUI, MPAKTUYECKUE HABBIKU HE CHOPMUPOBAHEI.
TEJIHLHO)

Kpurepnn onieHuBaHus 110 3a4eTy:
«3a4TCHO». CTYIEHT BIALCCT TEOPETUYECKUMHU 3HAHMAMU 110 JAHHOMY pasfeny, AOIYyCKaeT
HE3HAaYUTeNIbHbIE OLIMOKH, CIPaBISIETCd C MaTepuaioM 0e3 BUIUMBIX 3aTPyIHEHUH; CTYAEHT
yMeeT TMpaBWJIBHO OOBIACHATh MaTepual, TMOJAKPEIUIAs €ero mpuMepaMu, U, IPUMEHsIS
MIOJIy4EHHBIE 3HAHUS ITPU PEIIEHUN TPAKTUYECKHX 3a/1a4.

«HE 3a4TEHO»: MaTepuall HE YCBOEH WJIM YCBOEH YaCTHYHO, CTYACHT 3aTPYAHSETCS NPUBECTH
IOpUMEpBI, peliaeT 3aayd ¢ BUAMMBIMU 3aTPYAHEHHUSMH; JOBOJIBHO OTPaHUYEHHBIH 00BEM
3HaHUM TEOPETUYECKOTO MaTEpHaa.

OueHouHble CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH
3/I0pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— Tpu HEOoOXOJUMOCTHM HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
310pOBBS IIPEAOCTABIIACTCS TONOJHUTEIBHOE BPpEMS Ul IOJATOTOBKU OTBETA HA DK3aMEHE;

— NP MIPOBEJICHUU MPOLIETYPHl OLICHUBAHUS PE3YJIbTAaTOB O0YyUEHHUsI UHBAIUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 30POBbS IIPEAYyCMATPUBACTCS UCIOJIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C X MHJUBUIYaTbHBIMU OCOOCHHOCTSAMU;



— TIpH HEOOXOAUMOCTH JIJIsl OOYYAIOIINXCS C OTPAHMYEHHBIMUA BO3MOXHOCTSIMHU 3I0POBBS
U WVHBAIWIOB TIPOIEIypa OICHUBAHUS pPE3YJIbTAaTOB OOYUYEHHs [0 JUCIUILUIMHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO ATATOB.

[Iponienypa oneHUBaHUsI PE3yJbTAaTOB OOYYCHHS WHBAIUIOB U JIUI[ C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbS TI0 JUCIHILTUHE MPEAyCMaTPUBACT MPEI0oCTaBlIeHne HHPOPMAIUU B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCIIPUSATHS WH(POPMAIIHH:

Jis 11 ¢ HapYIICHUSIMHA 3PEHUS:

— B Ie4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUJ1st T ¢ HApYIISHHUSIMH CITyXa!

— B mieyaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpPeYCHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcs.

5. IlepeyeHb OCHOBHOM M [ONMOJHUTEJBHOM Y4YeOHOH JHUTEpPaTyphbl,

He00X0AUMOI1 /11 OCBOCHUSA IUCHMILIMHBI (MOYJIA)

5.1 OcHoBHas JiTEpaTypa:

1. ®dwmrnmos, Anekceir @enoposud. Beenenue B Teoputo muddepennmansuex / A, O©.
Owunmos. — U3a. 5-e - Mocksa : URSS : [JIEHAH/I], 2022. - 248 c. - (Knaccuueckuii yueOHHUK
MI'Y). — ISBN 978-5-9519-2865-8.

2. OwmnmnoB, Anekceir DenopoBud. COopHHK 3amad 10 AuddepeHIIUATLHBIM
ypaBHeHusM : [6onee 1400 3amad ¢ orBeramu]| / A. @. @unmunmos. - U3n. 9-e. - Mocksa : URSS,
2022. - 240 c. - (Knaccuueckuii yaueOnuk MI'Y). - ISBN 978-5-9519-2872-6.

3. CoopHuk 3a1a4 1o nuddepeHIuanbHbIM YPaBHEHUSIM U BapUAITMOHHOMY MCYUCIICHUIO
: yauebHnoe mocobue / B. K. Pomanko, H. X. Araxanos, B. B. Bnacos, JI. . KoBanenko. - 6-¢
m3n. - MockBa :  JlaGopatopus  3Hammii, 2020. - 222 c¢. - URL:
https://e.lanbook.com/book/135528. - ISBN 978-5-00101-799-8.

JI1st OCBOEHMS TUCUUILIMHBI MHBAJIMAMU U JIMIIAMHU C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
37I0POBBbSI MMEIOTCA H3JaHUs B DJICKTPOHHOM BHUJE B 3JEKTPOHHO-OMOIMOTEUHBIX CHUCTEMaxX
«/lanvy u «FOpatim»y.

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

1. Xennep, B. K. OObikHOBeHHBIE AM]QepeHInanbHble YpaBHEHHs, BapHallMOHHOE
MCYHCIICHUE, OCHOBBI CIIEUAIbHBIX (YHKIIMI M MHTETpaJIbHbIX YpaBHEHUH : yueOHOe nocodue /
B. K. Xennep, T. C. benozepoBa, M. B. Xennep. - Caukr-IlerepOypr : Jlans, 2022. - 320 c. -
URL.: https://e.lanbook.com/book/210038. - ISBN 978-5-8114-2592-1.

2. JemunoBuy, b.II. Ywucnennsle wmeroapl aHanuza. IIpuGnumxenue ¢GyHKUUH,
muddepeHIManbHble U UHTETpaJIbHbIE ypaBHeHUs : yueOHoe nocobue / B.II. Iemunosuy, N.A.
Mapon, 2.3. lllysanosa. - 5-e uzn., crep. - Canxt-IletepOypr : Jlans, 2021. - 400 c. - URL:
https://e.lanbook.com/book/167810. - ISBN 978-5-8114-0799-6.

5.3. llepuoauveckue U31aHuA:
1. Ba3rwl nannpix komnanuu «Mct Bero» http://dlib.eastview.com
2. Dnekrponnas 6ubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. MuTepHeT-pecypchl, B TOM YHCJe COBPeMeHHbIe NPo(ecCuoHATbHbIE 0a3bl
AAHHBIX U HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI


http://dlib.eastview.com/
https://grebennikon.ru/

Dnekmponno-oudbruomeunwvle cucmemst (ObC):

1. DBC «FOPAWTY https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3. 3BC «BOOK.ru» https://www.book.ru

4. 9bC «ZNANIUM.COM» www.znanium.com

5. 3BC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvrvie 6azvt OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuanst uznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snekrponnas 6ubmmoteka (HOB) http://www.elibrary.ru/

[TonHOTEKCTOBBIE ApXUBBI BEAYIIUX 3aIlaJHBIX HAYYHBIX )KypHaIOB Ha Poccuiickoit
nnaTQ)opMe HayuyHbIX )xypHasioB HOMKOH http://archive.neicon.ru

6. HamuonanpHast dSJEKTpoHHas OWOMMOTEKAa  (IOCTYNm K DJIGKTPOHHOW  OMOIMOTEeKe
muccepranuii Poccuiickoit rocynapcrsennoi o6ubmmorexu (PI'B) https://rusneb.ru/

7. Ilpesunentckas 6ubmmoreka um. b.H. Enpimna https://www.prlib.ru/

8.  baza naunbix CSD KemOpumkckoro nenTpa kpucrawiorpaduueckux ganapix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlextopuym TB" http://www.lektorium.tv/

17. VYuuBepcurerckas nuadopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

ISAEE R

HH(ﬁOpMaL;MOHHble CnpasovHble Cucmembsl

1. Koncynbrant [lmoc - cripaBo4Hast mpaBoBasi cucTeMa (JIOCTYII MO JIOKAJIbHOM CETH C
KOMITBIOTEPOB OUOINOTEKH )

Pecypcor c6o600n020 0ocmyna

1. KwubepJlenunka http://cyberleninka.ru/;

2. AwmepukaHckas maTeHTHas 06a3a TaHHBIX http://www.uspto.gov/patft/

3. MuHucTepcTBO HayKH M BbIciiero oopaszoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

4. ®denepanpHbiii mopTan "Poccuiickoe odpazoBanue"” http://www.edu.ru/;

5. Hudopmanuonnas cucrema "EanHoe okHO qocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

6. Eaunas xoyekuus muppoBbIX 00pa3oBaTeIbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBEHHOTO MHCTUTYTA pycckoro si3bika nMeHu A.C. IlymkunHa
"OGpa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmpaBouHo-UH(pOpMaIMOHHBIN MTopTan "Pycckuil si3bIK" http://gramota.ru/;

9. Cnyxb6a TeMaTH4YeCKHX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

10. CrnoBapu u SHIUKIJIONIEUU http://dic.academic.ru/;

11. O6pazoBarenbHblii mopTan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O06 obpa3zoBanuu B Poccuiickoit denepannu". Borpockl u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety
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Cobcmeennvie d1ekmponHble 00pazoeamenvhvle U UHGopmayuonusie pecypcovl Kyol'yV

1. DnekrponHbli katamor Hayunoii 6ubmmoreku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web
2.  DnextpoHHas 6mbauoTeka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYIBHOTO AMHAMUYECKOTO 00ydeHus http://moodle.kubsu.ru

4. ba3a y4eOHBIX MJIAHOB, Y4€OHO-METOANYECKUX KOMIUIEKCOB, ITyOIMKaIMi U KOH(epeHInit
http://infoneeds.kubsu.ru/

5. bubnuorexa nHPOPMAIMOHHBIX PECypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHM http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DnexTpoHHBIE 0Opa3oBaTeNbHBIE pecypchl Kadenpbl HHGOPMAIMOHHBIX CUCTEM U
TexHosiornii B oOpaszoBanuu KyOI'Y u HayuHo-merommdeckoro >xypHana "IIIKOJIBHBIE
I'OAbI" http://icdau.kubsu.ru/

6. Meroanueckue ykKazaHusl [JIA O0y4alOIUXCA MO OCBOEHHIO

TUCHHUIUIAHBI (MOIYJIs1)

ITo xypcy npeaycMOTPEHO MpPOBEACHUE JICKIMOHHBIX 3aHSATHH, Ha KOTOPBIX JaeTCs
OCHOBHOI TEOpeTHYECKHil Marepuas, jJabOpaTOPHBIX 3aHATUM, IMO3BOJISIIOIIMX CTYAEHTaM B
MIOJTHOH Mepe O3HAKOMHUTBCS C TOHATHEM au(d(epeHIMaNbHbIX YpaBHEHHH M OCBOUTHCS B
peLIEHUH IPAaKTUYECKUX 3a1ay.

BaxHeWmuM 3TarmoM Kypca SBISIETCS CaMOCTOsITeNIbHAs padoTa MO  JAMCHHUIUIMHE
«duddepeHnmanbapie ypaBHEHUS.

Ilenpto  camocTosITENbHOM pabOThl  OakajaBpa SIBIISICTCSl  yIIIyOJICHHE 3HAHMWHU,
MIOJIyUEHHBIX B pe3yJIbTaTe ayAUTOPHBIX 3aHATUN. BbipabaTbiBaloTCAd HABBIKM CAMOCTOSATEIbHON
paboThl. 3aKPEIUIAIOTCS OIBIT U 3HAHUS, MIOJIyYCHHBIE BO BPEMs JIAOOPATOPHBIX 3aHSITHH.

CamocrosiTennbHasi padoTa CTYJAEHTOB B XOAE€ W3YYEHUS JUCHUIUIUHBI COCTOUT B
BHIMIOJTHEHUH ~ WHAMBHUIYANbHBIX  3aJaHMii, 3a/JaBaeMbIX  IIperojaBaTeieM,  BeAyLIUM
1abopaToOpHbIE 3aHATHSI, IMOATOTOBKH TEOPETUYECKOTO MaTephasia K Ja0OpaTOPHBIM 3aHSATHSIM,
Ha OCHOBE KOHCHIEKTOB JIEKUMH M y4eOHOW JIMTepaTypbl, COIVIACHO KaJEeHIapHOMY IUIaHy U
MOJTOTOBKH TEOPETUYECKOTO MaTepraia K TECTOBOMY ONPOCY, 3a4eTy M SK3aMEHY, COTJIACHO
BOIIPOCAM K 3K3aMEHY.

VYkazanust o opopMIICHUIO padoT:

- paboTa Ha NaOOPATOPHBIX 3aHATHSAX M KOHCIEKTHI JIEKIMHA MOTYT BBINONHSITHCS Ha
OTJIEbHBIX JIUCTAaX JIMOO HEMOCPEACTBEHHO B pabouell TeTpaay;

- oopMIIeHIE UHIUBUIYATbHBIX 33JaHUN KENaTENbHO Ha OTACIBHBIX JINCTaX.

[IpoBepka MHAMBHAYaAJbHBIX 3aJaHU IO TeMmaMm, pa30o0paHHBIM Ha J1a0OpPaTOPHBIX
3aHATUAX, OCYILLECTBISETCS Yepe3 HeIeI0 Ha TEeKyIIeM Ja00paTOPHOM 3aHATHH, JINOO B TEUEHHE
HEJIEJH TI0CTIe ATOTO 3aHATHS HA KOHCYJIbTAIINH.

Jlns pa3bsCHEHUS] HEMOHSATHBIX BOIIPOCOB JIEKTOPOM M aCCUCTEHTOM €KEHEJEbHO
MMPOBOAATCA KOHCYJIbTallH, O BPEMCHU KOTOPBIX I'PYIIIBEI U3BCHIAIOTCSA 3apaHeC.

B ocBoeHun AMCHUIUIMHBI MHBATUIAMHU M JUIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OOMNBINIOE 3HAYCHHE HMEET WHIWBHyalbHas y4deOHas paboTa (KOHCYIbTallMU) —
JIOTIOTHUTEILHOE Pa3bsiICHEHHE yueOHOTo MaTepuarna.

NunuBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CMOCOOCTBYIOIIUM WHIWBHIYAIH3AIMA OOYICHHUS M YCTAaHOBJICHUIO BOCITUTATEIIHHOTO KOHTAKTA
MEXIy TIpernojaBaTelieM W OOYYaroIIUMCS WHBAIWIOM WM JIUIOM C OTpaHUYCHHBIMU
BO3MOKHOCTSIMHU 3/I0POBBSI.

/. lIlepeyeHb WH(OPMANUOHHBIX TEXHOJOTHH, HCHOJb3yeMbIX NpPH
OCYyIIeCTBJIEHMH 00Pa30BATEJIbHOI0 MPOIECCa MO JUCHUIINHE (MOTYJIIO)


http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

7.1 llepeyeHb HHPOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHA
- Cucrema MOODLE
— [IpoBepka pOMamIHUX 3aJaHUA W KOHCYJIbTHpoBaHUE Tmocpenactsom DOUC

Ky6I'y

7.2 TlepeyeHb JMIEH3HMOHHOIO W CBOOOJHO PACIPOCTPAHAEMOr0 INPOrPAMMHOIO

odecrneyeHus
He nucnons3yercs

8. MaTepuaIbHO-TeXHHYeCKOe o0ecneyeHne M0 JUCHHILIHHE (MOAY.TI0)

HaumenoBanue yueOHON ayuTOPUH, €€ OCHAILIEHHOCTh

Ne Bun pabor
000py/IOBaHUEM M TEXHUYCCKHUMHU CPEACTBAMH O0YUCHUS
1. JIeKIMOHHBIE 3aHATHS Aynuropus, YKOMILJIEKTOBaHHAS CHEIAIM3UPOBAHHON
MeOeIbI0 U TEXHUYECKUMU CPEJICTBAMH 00yUYeHUS
2. JlaboparopHble 3aHATHS | AyaUTOpHS, YKOMILJICKTOBaHHAS CHCIHATM3UPOBAHHON
MeOeNnpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOy4yeHwus,
KOMITBIOTEPAMH, TPOSKTOPOM, IIPOTPAMMHBIM 00ECTICUCHHUEM
3. [IpakTudeckue 3aHATHS | AyaUTOpHS, YKOMILJICKTOBaHHAS CHCIHATM3UPOBAHHON
MeOeIbI0 U TEXHUYECKUMU CPEJICTBAaMH 00yUYeHUS
4. I'pynnoseie Aynuropus, YKOMIIJIEKTOBAHHAs CIELUAaIM3UPOBAHHOMN
(MHIMBUyaTbHBIC) MeOenpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOydyeHwus,
KOHCYJIbTAITU! KOMITBIOTEPAMH, TIPOTPAMMHBIM 00eCIICYCHHEM
5. Texymuit ~ KOHTpOIb, | AynuTopus, YKOMILJIEKTOBAaHHAS CHeIUaIu3upOBaHHOMN
MIPOMEKYTOYHAS MEOCNbI0 M TEXHUYECKHMMH  CpPEACTBAMH  OOydYeHWUS,
aTTeCTalus KOMIThIOTEPAMH, MPOTPAMMHBIM 00€CIICUCHHEM
6. CamocTosiTeapHast Kabuner [uisi caMOCTOSITENIBHON  pabOThI, OCHAIICHHBII
pabota KOMIIBIOTEPHON TEXHHKOW C BO3MOXHOCTBHIO MOIKIIOYEHUS K

cetn «MHTEpHET», MPOrpaMMON SKPAHHOTO YBEIWYEHHS U
00€eCnevYeHHbI TOCTYIIOM B AJIEKTPOHHYIO WH(GOPMAIMOHHO-
00pa30BaTeNbHYIO CPEly YHUBEPCUTETA.

IIpumeuanue: Konkperusanus ayauropuil 1 ux ocHamenue onpenensercs OIIOIL.




