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1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTVXXEHUSA KOMMNETEHLNIA

ObLenpoceccroHasibHble [OMK-1 CrocobeH NPUMEHATL 6a30Bble 3HaHUA B 06/1aCTN (U3NKO-MATEMATUUYECKMX 1
KOMMNETeHL KN (1nK) ecTecTBEHHBIX HaYK B cdiepe cBoei NPothecCMoHaNbHON feaTeNbHOCTH

OMK-1. 2 YMeeT NpMMeHsATb 6a30Bble 3HaHWS B 06/1aCTV (PU3NKO-MaTEMATUYECKMX U (MNN)

ECTECTBEHHbIX HaYK B cdhepe CBOEH NPOdECcCUOHaIbHOW LeATe/IbHOCTH
ObLuenpodeccroHanbHble [OMK-2 Cnoco6eH MPOBOANUTL HayUHbIE UCCNEA0BaHUS (PU3NYECKNX OGBEKTOB, CUCTEM I
KOMNeTeHynm MPOLIECCOB, 06PabaThIBaTh U NPEACTABNATb IKCNEPUMEHTA/IbHbIE lAHHbIE

OlMK-2. 2 3HaeT npuHUMNbI 06paboTKM IKCNEPUMEHTaNbHBIX JaHHbIX, NOYYEHHbIX B XO€

MPOBefeHNs HayYHbIX UCCe0BaHUI
MpodeccroHanbHble MK-4.B/HA CnocobHOCTb OCYLLECTBIATL MPOEKTHYHO AEATENLHOCTL Ha BCEX aTanax
KOMMETEHL MU YKM3HEHHOTO LIMK/IA NPOEKTa

MK-4.B/HA. 3 YMeTb onpegensiTb HEO6XOAMMbIE Pecypebl A1 peannsalum NpoeKTHbIX

3afay

2. TpeboBaHna HI'TY K nnaHMpyemMbIM pesysibTaTamM 06y4eHUs, COOTHECEHHbIM C
NHAMKATopaMu AOCTUXEHNA KOMMETEHLMIA

Tabnuua 2.1

VIHAMKATOPbI AOCTMXKEHUSI KOMMETEeHLMIA

Pe3ynbTaTbl 06y4eHUs

PopMbl OpraHmsaLmnu
3aHATUN

OIIK-1. 2 YMeeT npuMeHSITh 6a30Bble 3HAHHS B 00,1aCTH
¢puznko-mareMaTHUecKHX U (MJIM) ecTeCTBEHHBIX HAYK B cdepe cBoei
npodeccnoHaTBHOI TesITeIbHOCTH

BbluncnaTb ckanspHble, BEKTOPHbLIE U CMELUaHHbIe NMPON3BEAEeHNA A8 HaXO0XKAeHUA
YITI0B MEXY BEKTOpPaMu, NAOLLANEN, 00bEMOB, PabOThl 1 MO-MEHTA CU/I

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

ViccnenoBath M peLlaTh CUCTEMbI IMHENHBIX anrebpanyecknx ypaBHeHui
MeToaamMu Kpamepa, 06paTHOM MaTpuLs! 1 Caycca

Nekumu; MNpakTUYecKme 3aHATUS;
CamocToaTenbHas pabota

OIIK-2. 2 3HaeT NpUHIUOBI 00PAa0OTKH dKCIEPHMEHTAIbHBIX JIAHHBIX,
MOJIy4eHHBIX B X0/ie IPOBe/CHHSI HAYYHBIX HCCIeI0BAHUMH

MOHMMaTL OCHOBHbIE MOHATUS Kypca BbICLLIE/ MAaTEMATUKM: CUCTEMbI KOOPAWHAT,
onpe-AeNUTENM, BEKTOPHYIO anre6py, ypaBHEHWS NMHEAHbIX TeOMETPUYECKUX
06bEKTOB, KPMBbIX 1 NMOBEPXHOCTEH BTOPOro nopsaka

Nekumm; MNpakTnyeckme 3aHATUS;
CamocTonTenbHas paboTa

MpUBOAUTL KPMBbIE M NMOBEPXHOCTY BTOPOr0 NOpsiaKa K KAHOHUUECKOMY BUY

Nekumm; MNpakTnyeckme 3aHATUS;
CamocTonTeNibHas paboTa

IIK-4.B/HA. 3 YMmeTh onpefeasiTh He00X0HMbIe pecypchl sl peaaiu3anuu
HPOEKTHBIX 33124

CocraBnaTb YPaBHEHUA TEOMETPUYECKUX 00bEKTOB

Nekuwnn; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHas paborta

HaxoanTb CO6CTBEHHbIE BEKTOPbI IMHEHOTO onepaTopa

Nekuwnu; MNpakTrnyeckme 3aHATUS;
CamocTosaTenbHas paborta

3. CofepykaHue 1 CTPYKTypa ANCLMUN/NHBI

Tabnuua 3.1
M3 Hux B MHanKaTopsl
o AKTVBHbIE
Tembl NEKUNN Yachb! |dhopme npakT. hopMbI, uac LOCTVXKEeHUA YyebHas DEATENIbHOCTb
noar., yac. ' ' KOMMeTeHUMIA

Cemectp: 1

AnpakTnyeckas eguHua: Boicwasn anrebpa




1. Martpuubl. Onepaumu Hag
matpuuamn. Onpegenutesnb
MaTpuLibl 1 ero CBOMCTBA.
O6paTtHas maTpuLua.
MocTpoe-Hue 0b6paTHoiA
MaTpuLibl.

JInHelHas He3aBMCUMOCTb
CTPOK ¥ CTONOL0B MaTpuLLbl.
PaHr matpuubl. Hem3meHHOCTb
paHra npu anemeHTapHbIX
npeobpa3oBaHMAX MaTPULLbI.
PaHr cTyneH4aTon MaTpuLbl.
BbluncneHne paHra matpuubl ¢
nomoLLblo anroputMma raycca.
Teopema 0 6a3MCHOM MUHOpE.
1.3. CucTembl NNHERHBIX
ypaBHeHuiA. OCHOBHbIE
MOHATNA U ONpefeneHus.
MaTpuyHbIli CNOCO6 peLleHus.
dopmynbl Kpamepa. MeToga
["aycca. CoBMECTHOCTb
CUCTEMbI INHEMHbIX
anredbpanyeckmnx ypaBHeHu
(Teopema
KpoHekepa-Kanennn).
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OrlK-1.2,0r1
K-2.2

Nekuwnsa




2. BekTopbl. JIHeHbIe
orepaumun Haf BeKTopaMmn 1 nx
cBoicTBa. MoHATUE IMHENHOIO
npocTpaHcTBa. JInHeliHas
3aBMCUMOCTb W NINHEHas
He3aBUCMMOCTb BEKTOPOB.
basuc 1 pasmepHOCTb
NIHENHOr0 MPOCTPAHCTBA.
CucTeMbl KOOPAMHAT.
KoopauHaTbl BeKTOpa.
JInHeliHble onepaumn Hag,
BEKTOPamu B KOOPANHATHOM
(hopme.

CkansipHoe npounssefeHune
BekTOpoB. CBOICTBA
CKa/IIpHOr0 NPOU3BEAEHNS.
BblIpaxkeHne cKanspHoro
Npoun3BeseHns Yepes
KOOpAMHaTbI BEKTOPOB B
OPTOHOPMUPOBaHHOM 6asuce.
[nHa BekTOpa. Yron mexay
BEKTOpaMu. Ycrnosue
OPTOrOHa/IbHOCTN BEKTOPOB.
HanpasnsoLLme KOCUHYCbI
BekTOpa. [NMpoeKuns BeKTopa,
CBOIiCTBA NPOEKLWA.
BekTopHOe npoun3seaeHve 1
ero cBoicTea. BblpaxxeHue
BEKTOPHOIO NPOW3BeLeHs
yepe3 KOOPAUHATLI BEKTOPOB B
OPTOHOPMMPOBAHHOM 6asuce.
Mnowanb napanneno-rpaMma
N TPeyrosibH1Ka. Ycnosue
KONMHeapHOCTU BEK-TOPOB.

OlK-1.2

Nekumnsa

AnaakTuueckas eanHULA: AHaIMTUYeCKas reoMeTpus




3. MoHsATHE 06 ypaBHEHNAX
NMHWI N NOBEPXHOCTEA.
Aure6-panyeckme NMHUN K
NOBEPXHOCTK. M10CKOCTL B
npo-cTpaHcTee. BekTopHoe,
o6lLee, HopmarnbHoe
ypaBHEHWS NIOCKOCTU.
B3anmHoe pacnonoxeHune
NNOCKOCTEN.

Mpamas B NJI0OCKOCTN 1 B
npocTpaHcTee. BekTopHoe
ypaBHeHVe, napameTpuyeckKue
N KaHOHWYeCKmMe ypaBHEHUS
npambix. BzanvmHoe
pacnonoxeHue NPsAMBbIX,
MPAMbIX W M1I0CKOCTENA.
PaccTosiHue 0T TOUKM A0
NpsIMOIA Ha NIOCKOCTU U A0
MJIOCKOCTM B MPOCTPAHCTBE.
KpuBble BTOPOro nopsgka.
KaHoHWYecKure ypaBHEHNA 1
OCHOBHble CBOMCTBA.
YpaBHeHuWs KpUBbLIX 2-TO
nopsgka B NofspHbIX
KoopAnHaTax.
MoBepXxHOCTM BTOPOro
nopsagka. KaHoHu4eckme
ypaBHEHWSA U OCHOBHbIE
cBoricTBa. MeTog ceyeHuia.
NoBepXxHOCTY BpaLleHus.
LinnuHapuyeckue
Nno-BepXHOCTU. KOHYC.

OnkK-2.2,NnK
-4.B/HA.3

Nekuwnsa

AnpaakTuyeckas eauHnLA: NeMeHTbl TMHEHON anre6pbl




4. JInHeliHbIl onepaTop.
MaTpuLa MMHeRHOro
npeobpasoBaHuns. 13MeHeHWe
MaTpuLbl INHEAHOTO
npeobpas3oBaHMs Npu 3aMeHe
6asunca. Co6CTBEHHbIE YnCna U
COOCTBEHHbIE BEKTOPbI
NIHENHOro Npeobpas3oBaHus.
Matpuvua nMHelrHoro
npeo6pa3oBaHns B JIMHEAHBI
onepaTop B eBKI1J0BOM
MPOCTPaHCTBe.
CamoconpsKeHHbIiA orepaTop.
CBolicTBa COBCTBEHHbIX YMCeN
1 COBCTBEHHBIX BEKTOPOB
CaMOCOMPSKEHHOIO
onepartopa. NpuseaeHve
MaTpuLLbl CaMOCOMPSAXKEHHOIO
oneparopa K AuaroHa/ibHoMy
BUAY.

KBagpaTnyHble (hopMmbl.
MartpuryHas 3anuce.
Vi3smeHeHWe MaTpuLibl
KBagpaTU4HOW (hopMbl Npu
3aMeHe 6a3uca.
Knaccugmkaums
KBagpaTUYHbIX (DOPM.
MpvBeAeHWe KBaApaTUYHOM
(hOpMbl K KAHOHUYECKOMY
Buay. Kputepuii CunbaecTpa.
3aKoH nHepuun. MNpasunio
JekapTa.

MpvBeLeHWe ypaBHEHNI
KPWBbIX 1 NOBEPXHOCTEN
BTOPOro nopsfka K
KaHOHWMYeCKOMY BMAy Ha
OCHOBE TEOPUWN KBaAPaTUYHbIX

thopm.

MK-4.B/HA.
3

Nekuwnsa

TeMbl MPaKTNYECKNX
3aHATUI

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopmbl, Yac.

NHankaTopsl
LOCTVXKeHUA
KOMMeTeHUWiA

YyebHasi 4eATENbHOCTb

Cemectp: 1

AunpakTndeckas egnHuua: Boicwas anrebpa

1. MaTpuubl 1 onpeaenuTenn.
CucTeMbl IMHENHBIX
ypaBHEHNIA.

KomnneKcHble yncna
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OrMK-1.2,0r1
K-2.2

a) U3y4aeT MeTOAbl
PELLEHNS AN BbINOHEHNS
MepBoi YacTu TUMNOBOIO
pacyeta (3agauu 5, 6, 7);
6) 3HaKOMMTCS C METOAaMM
NCCNef0BaHNS W PELLEHMA
CUCTEM JINHENHBIX
YpaBHEHMWIA;

B) YUMTCS HAXOANTb
pasnoXeHne BEKTOpa Mo
6asucy.




2. lnHeliHble onepaumm Hag,
BEKTOpPaMM 1 1X CBOMCTBA.
CKanspHoe, BEKTOpPHOE 1

a) U3y4aeT B3aMHOE
PacnonoXeHyie BEKTOPOB:
KO/I/IMHEapHOCTh,
OpPTOr0-HaNbHOCTb,

10 2 OlK-1.2 |KomnnaHap-HOCT;

CMeLLaHHOe Npoun3BeaeHNs

6) NPUMEHSIET MeTO/b!
BEKTOPOB. PasnoxeHne o

BEKTOPHOIA anrebpbl K
BeKTOpa no 6asucy.

pe-LLEHMI0 TeOMETPUYECKIUX

3ajau.
AnpakTnyeckas eguHuLa: AHaIMTUYecKas reomeTpus
3. ToHATMe 06 ypaBHEHUAX
NMHWI 1 NOBEPXHOCTEN. a) U3ydaeT MoHATME 06
Anrebpanyeckune MMHUA 1 YPaBHEHUAX TMHUIA 1
noBepxHOCTK. [110CKOCTb B MOBEPXHOCTEN.
nMpocTpaHCTBe. BekTopHOe, Anrebpanyeckvie IMHUA 1
obLee, HOpMa/IbHOE noBepxHOCTU. MNoCKoCTb B
ypaBHeHNS NIOCKOCTW. npocTpaHcTBe. BeKTOpHOe,
B3avMHoe pacrnonoxeHue o6Luee, HOpMasIbHOE
nnockocTenlpsamas B ypaBHEHWSA NIOCKOCTU.
MNOCKOCTW N B MPOCTPaHCTBE. B3avMHoe pacrnonioxeHne
BekTopHOe ypaBHeHMe, MNOCKOCTENA.
napameTpuyecKme u 8 2 OlMK-2.2,IMK [6) n3yyaet npsamyto B
KaHOHWYeCKWe ypaBHEHUA -4.B/HA.3 [nnockocTv 1 B

npaMbIX. BaanmHoe
pacronoXeHwve npambix,
NPAMBIX W MI0CKOCTENA.
PaccTosHue OT TOUKM Ao
MPAMOI Ha NIOCKOCTU 1 40
NA0CKOCTU. KpmBble BTOPOro
nopsagka. KaHoHu4eckume
ypaBHEHWSA N OCHOBHbIE

CBOIACTBA. YPaBHEHMS KPUBbIX

2-ro nopsaka B NoNSPHbIX
KoopfuHaTax.

npocTpaHcTBe. BekTopHoe
ypaBHeHwe,
napameTpryecKue n
KaHOHWYeCKVe ypaBHEHUS
npsamMbIX. B3avmHoe
pacnonoXeHve NpsAMbIX,
MPSMBIX U MI0CKOCTEIA.
PaccTosiHMe OT TOYKM [0
MPAMOIA Ha NNOCKOCTW U A0
MMIOCKOCTU B NMPOCTPaHCTBE.

AnpakTundeckas eanHuLA: 3NeMeHTbl IMHENHON anre6psbl




4. JInHeliHbIl onepaTop.
MaTpuLa MMHeRHOro
npeobpasosaHus. 13MeHeHne
MaTpuLbl IMHENHOTO
npeobpas3oBaHMsA Npu 3aMeHe
6asunca. Co6CTBEHHbIE YnCna U
COOCTBEHHbIE BEKTOPbI
NHENHOro Npeobpas3oBaHus.
Matpuvua nMHeiHoro
npeobpasoBaHus B 6asuce u3
COOCTBEHHBIX BEKTOPOB.
OnepaTop nNpocToit
CTPYKTYpPbI. Y CNOBWUSA NPOCTON
CTPYKTYpbI Oneparopa.
JInHeliHbIiA onepaTop B
€BK/IMA0BOM NPOCTPAHCTBe.
CamoconpsKeHHbIiA orepaTop.
CBolicTBa COBCTBEHHbIX YMCEN
1 COBCTBEHHBIX BEKTOPOB
CaMOCOMPSKEHHOIO
onepartopa. NpuseaeHve
MaTpuLLbl CaMOCOMPSXKEHHOIO
oneparopa K AvaroHa/ibHoMy
BUAY.

KBagpaTnyHble (hopMmbil.
MartpuryHas 3anuce.
Vi3smeHeHWe MaTpuLibl
KBagpaTU4HOW (hopMbl Npu
3aMeHe 6a3uca.
Knaccugmkaums
KBagpaTUYHbIX (DOPM.
MpuBeaeHVe KBaLPATUYHOM
(hOpMbl K KAHOHUYECKOMY
Buay. Kputepuii Cunbaectpa.
3aKoH nHepuun. MNpasunio
JekapTa.

MpvBeLeHWe ypaBHEHNI
KPWBbIX 1 NOBEPXHOCTEN
BTOPOro nopsfka K
KaHOHWMYeCKOMY BMAy Ha
OCHOBE TEOPUWN KBaAPaTUYHbIX

thopm.

MK-4.B/HA.
3

a) 3HaKOMUTCS C TaKUMU
NOHATUMW, KaK NIMHENHbIN
onepartop. Matpuua
NHEHOro
npeobpasoBaHus.
V13meHeHne maTpuLbl
NIVHENHOro Npeo6pa3oBaHns
npv 3ameHe 6asmca.
Cob6CTBEHHbIe Yumcna n
COOCTBEHHbIE BEKTOPbI
NMHEHOro
npeobpasoBaHua. Matpuua
NMHENHOro npeobpasoBaHuUs
B 6a3unce U3 CO6CTBEHHbIX
BeKTOpoB. Oneparop
MPOCTO CTPYKTYpBbI.
YcnoBusi NpocTol
CTPYKTYpbI OnepaTopa.

6) W3yuaeT nHeiHble
onepaTopbl B €BKI1A0BOM
MPOCTPaHCTBe.
CamoconpsiKeHHbIl
onepatop. CBoiicTBa
COBCTBEHHbIX YMCEN U
COOCTBEHHbIX BEKTOPOB
CaMOCOMNPSHKEHHOrO
oneparopa. [NpuBeaeHme
MaTpuLLbl
CaMOCOMNPSHKEHHOTO
oriepatopa K
AmaroHasibHOMY BUAy.

B) V3yyaeT KBagpaTU4Hble
(hopMbl. MaTpunyHas 3anmce.
V13meHeHne mMaTpuLbl
KBagpaTu4Ho popmbl Npu
3ameHe 6asuca.
Knaccugukaums
KBagpaTnyHbIX hopM.
MpuBefeHWe KBagpATUYHONA
(hOpMbl K KAHOHUYECKOMY
Buay. Kputepuii
CwunbBecTpa. 3aKoH
nHepuun. MNpasuno
JekapTa.

) YuuTcsa npuBeLeHNIO
YPaBHEHWIA KPUBbIX U
MOBEPXHOCTE BTOPOro
nopsiaka K KaHOHUYeCKoMy
BMAY Ha OCHOBE Teopuw
KBagpaTn4yHbIX hopM.

3.1 NpakTnyeckas NoaroToBkKa

Tabnuua 3.2

Ne Tembl 3aHATUN

dopmbl opraHmnsauun
3aHATUI

Copep>xaHue NpPaKTMYeCKoi NoaroToBKM

(Bnabl pabor)




1 Martpuupl n onpegenutenn. CUCTEMbI Mp BbINonHsAeT cnegytoLmne suisl paéort: 1.
JIHEHBIX YPaBHEHWIA. CocTaBneHne MaTpuL, 1 pacyeT OCHOBHbIX
KomnnekcHble yuncna nokasaTesnei, ana aanbHenwero
NpUMeHeuns B pacyeTax NOBbILIEHNA
TOYHOCTM 3HaYeHWiA noneid B61n3n
HeoHOPOLHOCTH.

2. PaboTa ¢ KOMMNIEKCHBIMU YncnaMn, LS
[anbHelLLIEero MPUMEHEHNS B pacyeTax
LIeNnei NepemMeHHOro TOKa.

2 MoHsATME 06 ypaBHEHMSX IMHWIA 1 Mp BbINonHAeT cneaytoLme BUAbl paboT:
MOBEPXHOCTEN. ANrebpanyeckme TMHUN U npeAcTaBneHne NHGopMaL K Ha
MoBePXHOCTYW. M0CKOCTb B NPOCTPaHCTBE. KOMMbHOTEpE.

BekTopHOe, 06LLee, HOPMaSIbHOE YpaBHEHMS
nnockKocTu. BsavmHOe pacrosioxeHue
nnockoctelilMpsamas B MI0CKOCTY U B
npocTpaHcTBe. BeKTOpHOe ypasHeHwe,
napameTpuyeckmne 1 KaHOHNYecKue
ypaBHeHWA NpambIX. B3avmHoe
pacnosfioXeHune NPAMbIX, NPSMbIX 1
naocKocTeld. PaccTosHWe OT TOUKM [0
NPSMOIA Ha NIOCKOCTY U O MIOCKOCTW.
KpvBble BTOporo nopsaka. KaHoHuyeckune
ypaBHEHWS U OCHOBHbIE CBOMCTBA.
YpaBHEHNS KpPUBLIX 2-r0 NopaaKa B
NoJIAAPHbLIX KOOpAMHATAX.

3.2 CamocToATeNbHast paboTa 0by4yaroLerocs

Tabnuua 3.3
o ViHpKaTopb! Yacbl Ha Uacbl Ha
Ne Buabl camocToAaTeIbHON PaboThl LOCTUKEHNS
< |BbINOSIHEHWE |KOHCY/TbTaLnm
KOMMeTeHU M
CemecTp: 1
OnK-1.2,NMK-4.
1 |PI3/Pethepar B/HA 3 26 2

, Nofpo6Has nHpopmaums npuseseHa B NpunoXkeHnn Ne3 : CemeHko T. . JlnHeliHas anre6pa
[3neKTpoHHBIV pecypc] : 3N1eKTPOHHLIN yuebHO-MeToAMYecKuid Komnneke / T. U. CemeHko, A. M. VBneBa ;
HoBocmb. roc. TexH. yH-T. - HoBocubupck, [2017]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000236178. - 3arn. ¢ 3KpaHa.

OnK-1.2,0MK-
2 |MNoArotoBKa K 3aHATUAM 2.2,MK-4.B/HA.|36 2
3

: CemeHKo T. V. JInHeliHas anrebpa [3neKTPOHHBIV pecypc] : 3N1eKTPOHHbIN y4e6HO-MeTOANYECKUI
komnnekc / T. . CemeHko, A. M. MeneBa ; HoBocmnb. roc. TexH. yH-T. - HoBocuoumpck, [2017]. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000236178. - 3arn. ¢ akpaHa.

OrnK-1.2,MK-4. 2 0
B/HA.3

3 |[dononHuTtenbHas yyebHasa AesTeNbHOCTb

: CemeHko T. U. JlnHeitHas anrebpa [ONeKTPOHHbIN pecypc] : 3NeKTPOHHbINA y4ebHO-MeTOAMYECKWIA
komnnekc / T. . CemeHko, A. M. MBneBa ; HoBocmb. roc. TexH. yH-T. - HoBocnoumpck, [2017]. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000236178. - 3arn. ¢ akpaHa.

OnnK-1.2,0rK-
4 |lofroToBKa K atTectayumm 2.2,MK-4.B/HA.|0 2
3

, NoApo6Has nHhopmaums npueeaeHa B NpunoxkeHmn Ne2 : Menesa A. M. TOTOBUMCSI K KOHTPO/IbHOM
paboTe : yuebHoe nocobue / A. M. VMeneBa, /1. B. Koeanesckas, W. [. YepHbIx ; HOBOCKG. roc. TEXH. YH-T. -
Hosocunbupck, 2015. - 172 c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000223023
CemeHko T. W. JlnHeliHas anrebpa [OneKTpOoHHbIN pecypc] : aNeKTPOHHbIN y4e6HO-METOANYECKUIA
komnnekc / T. . CemeHko, A. M. MeneBa ; HoBocmKb. roc. TexH. yH-T. - HoBocuompck, [2017]. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000236178. - 3arn. ¢ sKpaHa.




3.3 TexHonorus oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrK (Tabn. 3.4).

Tabnuua 3.4
lEI,E‘FITe}'IbHOCTb |/|HCbOpMaLI,I/IOHHO-KOMmyHl/IKaLI,I/IOHHbIe TeXHONOrnn
VHhopmmpoBaHme e-mail; CoupnabHble ceTu
KOHCcynbTMpoBaHme e-mail; Cpefia aneKTpoHHOro obyyeHus HIFTY
KoHTpo/nb Cpefia aneKTpoHHOro 06yyeHns HI'TY
Pa3meLLeHne yuebHbIX
W y Cpepa aneKTpoHHOro o6yyeHmss HI'TY; 9b6C
marTepuanos
Tabnuua 3.5
AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHWe aKTUBHbIX (hopM

1 |MpobneMHbIii MeTOf

Kpartkoe onucanue npumenennsi: [Ipumensercs nmpu pemeHnn 3anad

4. MpaBuna aTTecTauum 06y4YaroLLMXCs M0 AUCLUNINHE

[ns aTTecTaumm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonsatowas BbICTaBMSATb OLIEHKM MO TPaAULMOHHON LiKane n 15-ypoBHeBoi ECTS.

Kpatkas nHpopmauums o bPC npvseseHa B 1a6s. 4.1.

Tabnuua 4.1
MuH. o
OueHnBaeMble BUAbI LeATEIbHOCTY 06y4aroLmxcs 6a MakcumasibHbIA 6asin

Cemectp: 1

Iloozomoeska Kk 3aHsAmMusIM: 1 2
Jlexyusi: 9 18
lIpaxmuueckue 3anamus: 10 20
PI'3/Pegepam: 10 20
Orzamen. 20 40

B Tabnuue 4.2 npeAcTaBieHo COOTBETCTBYE POPM KOHTPO/SA 3asBNsieMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNNHBI.

Tabnuua 4.2
Dopmbl
Kogabl P
o KOHTpONA
KoMMeTeH MNHANKaTopbl JOCTUXEHNA KOMMNETEHLNN
LI|I/II‘/‘I Saupra 3K3ameH
PIr3/p
OMK-1 OlK-1 2. ¥YMeeT NpuMeHATbL 6a30Bble 3HaHWUSA B 06/1aCTV (U3NKO-MaTEMATUYECKUX U (1) + +
eCTECTBEHHbIX HayK B Chepe CBOEH NPOdeccMoHaIbHOW LeATeNlbHOCTY
OMK-2 OrlMK-2 2. 3HaeT NpuHLMMbl 06paboTKMN IKCNEPUMEHTASbHBIX AaHHbIX, MOMYYEHHbIX B XOAe + +
MPOBELEHNS HaYYHbIX UCCNef0BaHWI




MK-4.8/

HA MK-4.B/HA 3. YMeTb onpefensatb He06X0AMMbIE PECYPChl AN peain3aumm NPoeKTHbIX 3adad | + +

®OH/ OLEHOYHBIX CPEACTB MO AMCLMMIIMHE NPeACTaBNEH B NPunoXeHn Ne 1 K paboyel
nporpamme.

5. JlnTepatypa

OcHOBHas nnTepaTypa
1. BneBa A. M. OcHOBBI areOpbl 1 aHATUTHYECKOM reomeTpun : yueOHuk / A. M. UBnesa, A. T.
[Munyc, A. B. Uexonanckux.- HoBocubupck, 2021.- 284, [1] c. : un..- Pexxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000245124
2. [ToctaukoB, M. M. Jluneitnas anre6pa : yueOGHoe mocooue / M. M. [ToctHukoB. — 3-e
w3, uctp. — Cankr-IletepOypr : Jlans, 2022. — 400 ¢. — ISBN 978-5-8114-0890-0. — Texkcr :
37eKTpOHHBIN // JIaHb : 31eKTpoHHO-O0nOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/210350 (mata obpamenus: 24.03.2023). — Pexxum moctyma: ais
aBTOPU3. MOJb30BATECH.
3. UBnesa A. M. Jluneiinas anreOpa. AHanuTHUeCKast TeoMeTpus : [yueOHOe mocooue] / A. M.
Usnesa, 1. U. ITpunyukas, U. 1. Yepusix ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2019. - 181,
[1] c. : mn.. - Pexxum goctyma: http://elibrary.nstu.ru/source?bib _1d=vtls000241167

JononHnTenbHas niTepaTypa
1. UBneBa A. M. ['oToBHMMCSI K KOHTPOJIBHOM paboTe : yueOHOe mocooue / A. M. Usnesa, JI. B.
Kosanesckas, U. . Yepnsix ; HoBocuO. roc. TexH. yH-T. - HoBocuOwupck, 2015. - 172 c.. - Pexxum
mocryma: http:/elibrary nstu.ru/source?bib_1d=vtls000223023
NHTepHeT-pecypesl

1. Cepreii Bragumuposuu Cynorutaros : [caiir] / YouTube : Buneoxoctunr. — 2005— . — URL:
https://www.youtube.com/channel/UC_OhFRCCEfEKQcWhNwn_pxg/featured (nata oOpamenus:
09.03.2021).

6. MeToanyeckoe 1 NporpaMmmHoe obecneyeHne, MHPOPMALNOHHbIE TEXHOI0M U

6.1 MeToauyeckoe obecrneyeHme

1. Aynxuna M. [1. Opranuzamnus caMmocTosTensHOI padoTsl cTyaeHToB HoBocnOupckoro
rOCy/1apCTBEHHOT0 TEXHUYECKOTO YHHBEPCHUTETA : yueOHO-MeToauueckoe mocodue / M. I1.
Hynxwuna, 0. B. Hukutus ; HoBocu6. roc. TexH. yH-T.- HoBocuOupck: M3n-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- Tekct : HemoOCpeACTBEHHBIN.- Peskum mocTyma:
http://elibrary.nstu.ru/source?bib_1d=223022

2. bpegauxuna O. 0. Jluneitnas anre6pa. [loaHbI KypC : 37€KTPOHHBIN Y4eOHO-METOIMYECKHIT
komruieke / O. FO. bpennuxuna ; HoBocu6. roc. TexH. yH-T.- HoBocuOupck, [2022].- Tekcr :
3JeKTPOHHBIN.- Peskxrm moctyma: http://elibrary.nstu.ru/source?bib 1d=222942 - 3arm. ¢ TuTy1.
JKpaHa.

3. Cemenko T. U. JIuneitnas anreOpa [ DIeKTpOHHEBINA pecypc| : 37IeKTpOHHBIN
yueOHO-MeTonnueckuii komruieke / T. . Cemenko, A. M. HBnesa ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2017]. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000236178. -
3ari. ¢ ’KpaHa.

6.2 Cneunann3vpoBaHHOe NporpamMmmHoe obecreyeHme
1 ITaket oducHbix npunoxkenuii Microsoft Office
2 Onepanmonnas cuctema Microsoft Windows

6.3 VIH(hopMaLMOHHbIe TexXHOornm




IMpw ocyLLLECTB/IEHNI 06pa30BaTeIbHOTO NPOLECca Mo AUCLMN/MHE NMPUMEHSIIOTCS 3/1EMEHTbI
AMCTaHLMOHHbIX 06pa30BaTe/bHbIX TEXHO/OMM, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOTO
B3aMO/IEICTBIA B 9/1EKTPOHHOM NHADOPMAaLIMOHHO-06pa3oBaTe/bHOl cpefbl HITTY.

7. MaTepnanbHO-TeXHNUYeCcKoe obecneyveHne

Mpe3eHTaLMOHHOe 060pyA0BaHME

No

HanmeHoBaHue

Ha3HauyeHne

1

Mpe3eHTaUMOHHOe 060pYyA0BaHMNE
(MynbTUMeANa-NPOEKTOP, 3KPaH, KOMMNbOTEP
18 ynpaBaeHus)

[lEMOHCTPUPOBaHMe MaTepuana




