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1. Mecto pucyuninHsbl B cTpyktype OITIOII

IMucuynuaa 51.0.05 KoHrjeniyyu coBpeMeHHOT0 eCTeCTBO3HAaHUSI OTHOCUTCS K 00s13aTe/TbHOM YacTH
obpa3oBaTe/TbHOM MPOrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmMmupyeMble
KOMIIeTeHI{UH
(xof, copmep>kaHue

IInaHupyemMble pe3y/abTaThl 00yUeHNs 10 JUCIUIIHHE

(Mopymo), B

CO0TBETCTBUH C

HHAUKATOPpOM

JAOCTH)XKEeHHUA KOMIIeTeHIL{UH

HaumMeHOBaHHeE OL|eHOYHOT'0 CPeJCTBa

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
YK-1: CnocobeH YK-1.1: [lemoHcmpupyem YK-1.1: Onpoc
ocywecme/simb 3HAHUe npuHyunos cbopa, 3Hamb npuHyunbl ombéopa, DK3aMeH:
1NOUCK, Kpumu4eckuu | oméopa u 0606weHus c6opa, 0bobweHus uHgpopmayuu KOHMDObHbLE
aHanus u cuHmes P
uHpopmayuu, 6asupyrowjuxcsi  |u3 paauyuHblx UCMOYHUKO8 U 6a3 BONDOC
uHgopmayuu, POCbI
Ha cucmemMHOM nooxooe. OQHHbIX.
npumeHsmb
cucmemmbiii nodxod | K12 Alemoncmpupyem Sauém:
s YMeHue CoomHOCUmb VK-1.2: auem.
peuueHus DA3HOPOOHble sieeHus U KonumposnbHble
Ymemb anHanuzupogam, GONDOCH
nocmasneHHbIX 3a0au | cucmemamu3upogamsb ux 6 P
8bl0e1simb U 0606Wamb
DAMKAX U3bpaHHbix 8UO0B
uHpopmayuro, nosyueHHyio npu
npogeccuoHanbHol
uccne008aHuUU pasauyHblx
desimeabHOCMU. .
npoyeccos u sieneHull;
YK-1.3: . [lemoHcmpupyem
NpUMEHSIMb NO/My4eHHble
Haauyue npakmuyecKoz20
pe3ynbmanbl 8 pamKax
onbima pabomni ¢ . .
8blOpaHHOLL NpocheccuoHanbHoll
UHGOPMAYUOHHBILMU
chopmay OdessmenbHOCMU.
UCMOYHUKAMU, Onbima
HAy4HO20 NOUCKA U
npedcmagneHust HayuHbIx YK-1.3:
pe3sybmamoe. Bnadems Haebikamu obpabomku
u npedcmasneHusi UHgpopmayuu
8 Haubosnee noHsimHoll popme ¢
UCNONb308AHUEM COBPEMEHHBIX
KOMNbIOMEPHbIX MeXHON02Ul;
COB8peMeHHbIMU
UHpOPMAYUOHHO-
KOMMYHUKAYUOHHbIMU
MexHOA02USMU.
OIIK-6: CnocobeH OIIK-6.1: [TemoHcmpupyem OIIK-6.1: 3adauu
aHanusuposamsb u 3HAHUEe OCHO8 meopuu cucmem |3Hamb 0CHO8bI meopuu cucmem | KonmponbHas AK3amen:
paspabambieamb U CUCMEeMHO020 aHanu3d, U CUCMEeMHO020 aHanu3a, paboma
KoumposnbHble
0p2aHU3ayuoOHHO- . o
OUCKpemHoU mamemMamuku, OUCKpemHoU mMamemMamuku, Onpoc
mexHuueckue u . . 60npockl
meopuu 8epossmHocmeti u meopuu 8epossmHocmeti u
SKOHOMUYecKuUe _ _
mamemamuyeckoll mamemamuyeckoll
npoyeccobl ¢ 3auém
uém:
npumeHeHuem cmamucmuku, Memooos cmamucmuku, Memooos

KoHnmposnbHble




Memooos
CUCMeMHO20 aHau3da
U Mamemamu4eckoz2o
MOOenupo8aHusi;

onmumMu3ayuu u ucc1e0o8aHus
onepayuti, HeuemMKux
eblyLCAeHUIl,
mamemamu4eckoeo u
UMUMAyUoOHHO20
MO00enupoB8aHusl.

OIIK-6.2: IIpumensem
MemoObl meopuu cucmem u
cucmeMHO20 aHanu3a,
Mamemamu4eckoeo,
cmamucmuyeckozo u
UMUMAYUOHHO20
MOOenupogaHus 0s
asmomamu3zayuu 3a0ay
npuHsmull peweHutl, aHaau3a
UH(DOPMAYUOHHbIX NOMOKO8,
pacuema 3KOHOMU4eCKOll
appexmusHocmu u
HadescHocmu
UH(pOpMAYUOHHBIX cucmem u
mexHono2ul.

OIIK-6.3: . Umeem
npakmuyeckuti onbim
8bINO/MHEHUS UHHCEHEePHbIX
pacuemos 0CHOBHbIX
nokasamesneti
pe3yabmamugHOCmu co30aHust
U npumeHeHust
UH(pOpMAayUOHHBIX cucmem u

mexHono2utl.

onmuMu3ayuu u uccaedo8aHus
onepayuti, HeuemMKux
8bIYUCACHUL, MAMEMAMU4ECKo20
U UMUMAyUOHHO20

MOOeNUPOBaHUSL.

OIIK-6.2:

Ymemb npumeHsimb Memoobl
meopuu cucmem u CUCmMemMHO20
aHaausa, Mamemamuueckozo,
cmamucmuueckoeo u
umMumayuoHHO20
MoOenupogaHus 01
cocmaeneHust MameMamuueckux
Mooesell pazAuUHbIx
ecmecmeeHHOHAYUHbIX cuCmeM U
npocmetiwiux agmoMamHbIx
Mmodesiell YyenecoodbpasHo2o

noeeoeHusl.

OIIK-6.3:

Bnademb onbimom
uccnedoeaHus
Mamemamuueckux mooeneli
PA3AUUHbIX
€CmecmeeHHOHAyUHbIX CLUCMeM U
npocmetiwux agmoMamHbix
Mmodesiell YyeaecoodbpasHo2o

noeeoeHusl.

80NnpoChbl

3. CTpyKTypa U cojep)kKaHHe AUCIUILIUHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

OyHas
O01ias Tpy/j0eMKOCTB, 3.e. 6
Yacos no yue0HOMY IJIaHY 216
B TOM 4HCJIe
ay/JUTOpPHBIE 3aHATHA (KOHTaKTHas padoTa):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 48
- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1abopaTopHbIe PaGoThI) 64
- KCP 3
caMocTosTe/IbHaA padoTa 65
ITpomexyTouHas arrecTanus 36

JK3amMeH, 3auéT

3.2. CojepkaHve JUCLIANIVHBI




(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMEe0eHHO20 HA HUX Koauuecmed

akademMuyecKux uacos u 8uobl yuebHbix 3aHsamull)

HaumeHoBaHMe pa3[esnoB U TeM JUCLATUIMHBI Bcero B TOM UHC/Ie
(wacen) KonrakTHas pabora (paboTa Bo
B3aUMO/IeHCTBHY C Iperno/jaBaTesem),
Yackl U3 HUX
3aHATHS CamocTosTe/bHas
CEeMHHApCKOro pabora
3aHATUsS THTA obyuarowerocs,
JIEKLJUOHHOTO | (TpakTHueckue | Bcero Yackl
THUMa 3aHsATHs/Tabopa
TOpPHbBIE
paboThI), Uacel

0 0 o) o) 0

¢ ¢ ¢ ¢ ¢

0 0 0 0 0
Pa3nen 1. Beepenue 30 4 10 14 16
Paznen 2. banaHcoBble AUHaMUUeCKHe MOZeTn 14 2 4 6 8
Pasgen 3. JIuHelHbIN OCLIIIATOD 34 4 12 16 18
Paspen 4.MaTtemaruueckye MOZe/U COCYILIeCTBOBAHUS 18 4 4 8 10
Pa3pen 5.MeTo/ TOYeUHBIX OTOOPaXKEHUH 11 2 2 4 7
Pasgen 6. HenmHelWHbIH oCLAIIATOD 30 12 12 24 6
Paspen 7. Mogenu Liesiecoobpa3HOro rnoBejjeHust, UTp U 00yueHust 12 4 8 12
Paspen 8. MapKoBCKue MPOLECCHI C J0X0AaMU. 14 8 6 14
Pasgen 9. luddysHble 1 BOTHOBbIE MPOLIECCHL. 14 8 6 14
ArtTtectauus 36
KCP 3 3
HWTtoro 216 48 64 115 65

Conep)KaHue Pa3e/ioB 1 TeM JUCHUIIMHbI

Pasgen 1. Beegenrne. MaremaTruueckast MOZe/b U [JUHAMUYECKas CUCTeMa. DKCITOHeHLIa/IbHbIe MPOL[eCCHI.

Paznen 2. banaHcoBble AMHaMUUeCcKre MO/Ie/IN.

Pasgen 3. JIuHelHbIN 0CLUNISATOP. D/IeKTPOMeXaHUUeCKre aHa/IoTUY M ypaBHeHus1 Jlarpamka.

Paspen 4.Maremarrueckye MOJie/Id COCYLLeCTBOBaHUS
Pazgen 5.MeTo/; TOUueUHBIX 0TOOPayKEeHUH.
Pa3zen 6. HesimHelHbINM 0CLAISTOP. ABTOKOIe0aHMSI.

Pazgen 7. Mogenu 11e1ecO00pa3HOro MoBeZieHUsT, TP U 00yueHusl.

Paszpgen 8. MapKoBCKUe MPOLIECCHI C A0X0JaMHU.
Pa3zen 9. Iuddy3Hbie U BOTHOBBIE TTPOLIECCHI.

4. YueOHO-MeToANUYeCKOe ofecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXxcst
CamocrosiTenibHasi paboTa 00yuaroL[UXcsl BK/IIOUaeT B CeDdsi MOJATOTOBKY K KOHTPOJIbHBIM BOITPOCAM U
3a[jaHUsIM JJIsl TeKYILero KOHTPOJIsi U MPOMEXYTOUHOW aTTeCTallud IO UTOraM OCBOEHMS JUCLIATIIUHEI

MprUBeJ€HHBIM B I1. 5.

,[[J'IH obecrieueHHst CAMOCTOSTETLHOM paGOTbI O6yan-OLL[I/IXCH HCIIOJIb3YIOTCA:




- 9JIeKTPOHHBIN Kypc "KoHLjemniuy coBpemeHHOro ectecTBo3HaHus (JlanreBa T.B.)" (https://e-
learning.unn.ru/enrol/index.php?id=6177).

Wubie yuebHo-MeToAnueckre MaTepuasbl: JKykoB B. I1. MaremaTuueckuie Mo/ie/ii COBPEMEHHOT'0
ecTecTBO3HaHus : yueb. rocobue / J)KykoB B. I1.,BensikoB A. H.,BapoukuH A. E. - iBaHogo : UT'DY,
2021. - 124 c. - Knvra u3 kosekuuyu MI'DY - Martemaruka. https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=831784&idb=0

5. @oHA OLEHOYHBIX CPEeACTB /I TEKYIero KOHTPOJ/Isi YCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalMu Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH MPOBeJeHHH
TeKYILero KOHTPOJIsl yCIieBaeMOoCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBble 3ajaHusi (oLleHOUHOe cpeAcTBO - Ompoc) AnA oueHKH cOpPMHUPOBAHHOCTH
KomnereHu YK-1:

YTouHEHHAs MO/le/b UCTeUYeHUsI )KUKOCTH U3 COCYy/ia.
BoICTpBIN NpoLjecc pasroHa ¥ MeZlJIeHHbIN — BBITEKaHHSI.
CormocraBreHue ¢ IpocTeillell MOZe/bio.

Moenb W3MeHeHUs1 YPOBHS BO/IbI B BOZOXPaHWIMIIE C TUIOTUHOM U THIPOCTaHLIUeH.
KpuTrueckuii ypoBeHb ¥ 30HbI 6€30MaCHOCTH.

Maremartryeckasi MOZie/Ib 3aCOJIEHHsI Ol PaHUYEHHOI'0 BOJ0éMa C 3a/IMBOM.
MaremaTtuyeckas MoZie/ib pasroHa pakeTel. @opmysia [1M0NMKOBCKOTO.
Mogenu cumbuosa.

ABTOKO/IE0aHUS B SIEKTPUUYECKOM CXeMe C HeOHOBOM JTaMTIOH.

TpeHre Kak MPUUMHA BO3SHUKHOBEHHsI HEYCTOMUMBOCTH U aBTOKO/Ie0aHUH.

Marematrueckue Mozienu 00bekTa, o6pasa, pacrio3HaBaHusi 00pa3oB 1 00yueHus! pacrio3HaBaHHUIO 06pa30B.
[TepcenTpoH Kak JuHaMHuecKasi cuctema. CxeMa ero yCTpOMCTBAa M alrOPUTM 00yueHwus!.

YpaBHeHHe TeTIONPOBOJHOCTH U ero GyHAaMeHTaIbHOe pelleHue.
YpaeHenwue Jlarsiaca v ero pusnyeckast UHTepIIpeTal[usl.

5.1.2 TunoBble 3ajaHusi (OLleHOUHOe cpeAcTBO - Ompoc) AnA oueHKH CcOpMHUPOBAHHOCTH
kKomnerenyu OITK-6:

YTo Takoe JUHaMHUecKasi cucTema, (pazoBoe IPOCTPAHCTBO, (a3oBasi epeMeHHasi, (ha3oBasi TpaeKToOpHs,
(a3oBbIii opTpeT?

,Z[I/IC])CI)EPEHL[I/IBII])HLIQ YPpdaBHEHUA KaK OWH U3 criocoboB 3daHUs Or1epaTopa IL[I/IH{:[MI/I‘-IECKOI‘/’I CHUCTeMBI.



I'eomeTpuyeckuii cMbica guddepeHLManbHOTO YpaBHeHst. [Ipyrmepsl.
HNcreuenue xuzpkocTy U3 cocyza. IIpocreiiias mozens. OrpaHuueHus IpUMeHUMOCTH.

MaremaTuueckasi MO[eJib UCTeUYEeHUA C ITOCTOAHHBIM ITIPUTOKOM.
PaBHOBecCHBIM PeXHM U ero YCTOI\/‘I‘II/IBOCTB.

OKCrHoHeHLMalbHbIe MPoLiecchl. BpeMsi yZiBoeHUsI M yMeHBIIIeHUsI BJJBOe.
SIBneHre BHE3aITHOT'O KPU3HCa MPU 3KCIIOHEHLIMaIbHBIX MTPoLjeccax.

Mogeny JMIHaMUKY pa3BUTHs OMO/IOrMYeCKOM MOy JISILIHH.

Maremaruueckast Mogesis Bonbreppa — JIOTKM COCyI11leCTBOBaHUS XUILIHUKA U )KePTBbI U €€ yTOUHEeHUe.
Mogenu cocyleCTBOBaHUSI KOHKYPHUPYIOLIUX BUOB.

Marematryeckasi MOZie/lb IMHEHHOro ocLysuisiTopa. ®a3oBble MOPTPEThI M [IapaMeTpUUecKuii OpTpeT.
[IpuHLMIT HaMeHbIIIero feicTBYA U ypaBHeHus Jlarpamka — MakcBesnna.

BeiHYyX/|eHHbIe KoslebaHus1 IMHEeIHOro OCLU/ISATOpa. SIB/IeHrs pe30HaHca U ¢iBUTa (asbl.

[TonsiTHe ToyeyHOTro 0TOOpaKeHHst. Mo/ieslb MassTHUKOBBIX YacoB.

IMoHsATHE TOYeUHOTO O0TOOpa)keHUs. By XTIO3UL[MOHHBIN aBTOPYJ/IEBOM.

I'eHepaToOp 3/1EKTPUYECKUX KosiebaHui. YpaBHeHue BaH-ziep-TToss.

AmnuTyza aBToKoIe0aHUH.

MSrKuii ¥ KECTKUI PeXKUMBI BO30YXK/[eHUsT aBTOKO/Ie0aHMiA.

[TapameTpuyeckoe Bo30y>keHHe 1 pe30HaHC. [Ipumepsl.
Ot/ryre rapamMeTpUUecKoro pe3oHaHca OT 0ObIUHOTO.

Crabunm3aryis iepeBEPHYTOr0 MasiTHUKA C TTOMOIIIBIO yripaBsieHust. [IoHsTHe 0OpaTHOM CBS3M.
Crabunm3alyisi BepTUKATbHOTO MOJI0KEHUST U TOUKH OTIOPBI.

ABTOMaTHBIe MOJesH Ljeniecoobpa3Horo MoBeJeHusI.

ABTOMAaTHBIE MO/JIEJTH UTP.

Ipocrefiiiive [eTePMUHUPOBAHHBIE MO/IEIA UTPOKOB U MX MAapPHBIX UIP B OTTaZibIBAHMe.
CroxacTuueckre MapKOBCKHe MO/Ie/TH UTPOKOB U UX UTP B OTTa/[bIBaHUe.

Wrpa cToxacTyKa C IPOCTaKOM.

MapKoBcKuii MpoLecc Kak AuHaMUUecKast CCTeMa. OProfUYHOCTb. [IpuMepsl.
MapKOBCKHe TIPOLIeCCHI C ZIOXO/IaMH.

ynpaB]'[HEMBIe MapKOBCKHE IMPpOLeCChl 1 BBI6OP OITUMAaJILHOM CTpaTeruu.

BonnoBoe ypaBHeHue. Metop Jlarpanxka.



BonHoBOe ypaBHeHMe. ['paHruHble ycioBus. Meton dypee.

Kputepumu orjeHnBaHus (0L[eHOUHOE cpeACcTBO - Onpoc)

Onenka Kpurepuu orieHrBaHUs

3a4TeHO CTy,E[eHT OTBETHUJI Ha 6OJ'IBI_IIYI-O UYaCTb BOIIPOCOB BO3MOXXHO C He3HAUUTE/IbHBIMH HEJOUETaMMU.

He 3auTeHO [Ipw OTBeTe CTYZeHT JOMycKaeT rpyOble OIIMOKY B OCHOBHOM MaTepuare

5.1.3 TunoBble 3ajjaHusi (OLlEHOYHOEe CPeACTBO - 3ajiauM) A OLeHKH C(OpPMHPOBAHHOCTH
Komnerenuu OIIK-6:

3agaua 1. B cocyz, cogepxkatuii 10 TMTPOB BOABI, MOCTYIAET CO CKOPOCTBIO 2 JIUTPa B MUHYTY pacTBOp, B
Ka&X/I0OM JIUTpe KoToporo cofepxxutcs 0,3 Kr conu. IlocTynaromuii pacTBOp repeMellrBaeTcs C BOJOW U CMeCh
BBITEKAeT M3 COCY/ia C TOM >Ke CKOpocThio. CKOMBKO com OyieT B cocy/ie uepe3 5 MUHYT?

Fo— M
BaAalla 2. ITocne yAapa q)yT60]II/ICTa MAY JIETUT BEPTHUKA/IBHO BBEPX CO CKOPOCTHIO v o= 30 "'JI':'EK nu

TIO{HIMaeTCsl Ha MaKCUMaIbHyI0 BeIcoTy Z1 = 13 M. C kaKoif CKOPOCTBIO MU yTIaZieT Ha 3eMJTI0?

Kpurtepuu oueHnBaHus (0OL[eHOYHOE CPe/ICTBO - 3afauH)

OueHka Kpurepuu onjeHrMBaHUs

OnucaHbl BCe 3TaIlbl PellieHus 3a[aHusi, pe3y/bTaThl paOoThI TpeJCTaB/IeHbI TIPeTofiaBaTesio B
CPOK, [IpY 3TOM IIPYMeHEeH TBOPYeCKUH I10X0/ K pellleHUI0 HeCTaHAapTHBIX 3aau.

OnwucaHbl BCe 3Tarlbl PeIIeHus 3ajaHusl, pe3y/IbTaThkl paboThI ITPeCTaB/IeHbI TIPETO/IaBaTesI0 B
CpOK.

BrInoiHeHbl OCHOBHBIE STaIlbl pelieHus 3aaHus Wi 3ajd4ad pellleHa C He3HaYuTe/IbHbIMU
HeJgoueTaMu, pe3y/ibTaThl pa6OTbI npeacTaB/IeHBI TIPErogaBaTe/Ir0 B CPOK.

BrimoiHeHbI UaCTh 3TarioB pellieHus 3a/jaHus (3a/jaun) WM 3aflaua pellieHa C HeJjoueTaMHy,
pe3ysibTaThl paboThI MPe/CTaB/IeHbI TIPENO/IABATE/TI0 B CPOK.

BrimonHeHbI yacTh 3TarioB pellieHUs 3a/jaHus (3a/jaun) UM 3ajiaua pellieHa C CyleCTBeHHbIMHU
HejioueTaMH, pe3y/IbTaThkl pabOThI MPeCTaB/IeHbI TIPET0ZaBaTe 0, HO C OTK/IOHEHHSIMU OT CPOKOB.

BrlIro/iHeHbI He BCe 3Tarlbl BbITIO/THEHUS 3aJaHUA (38,[[&1‘—11/1) WJ/IX BBITIO/THEHBI HE B ITOJTHOM O6T)€Me,
TpeiCTaB/IeHO HeIl0/IHOe OIMKMCaHKe 3TarloOB BbITIOJITHEHUA BaAaHI/Iﬁ WJIN pe3yJ/IbTaThbl pa6OTLI He
npeAcTaB/IeEHBI ITPEIogaBaTe 0.

CTy/leHT He TIPUCTYTIAJ K BBITIOJIHEHUIO 3a/laHUH (3a/1a4).




5.1.4 TunoBble 3ajaHus (OLEHOYHOE CPEeACTBO -

cpopmupoBanHocTu KomnereHuu OITK-6:

KouTposibHas pabora) AaA OLEeHKH

1. TTocne ynapa gyTbommcTa Mstu JIETUT BePTUKAJIBHO BBEPX CO CKOPOCTHIO V(. Ha Kakyro MakCHMabHYIO

BBICOTY OH IOJHUMETCS Y 3a Kakoe BpeMsi? Cuily CONpOTUB/IEHUsI BO3/lyXa CUMTATh MPSMO MPONOPLIMOHATBHON

CKOPOCTH ABW>XEHUS.

2. 3a Kakoe BpeMs BbITeUeT BCS Bofia U3 6aka pasmepamu S x H (S = 1 M2, H = 3 M), eciivi y HETo ecThb /iBe

JOBIDKU CeueHreM g = 4 o’ O/lHa B /IHe, a ipyrasi B O0KOBOM CTeHKe Ha BbicoTe Hj = 1 m?

Kpurtepuu oneHnBaHus (oneHouHoe cpejcTBO - KoHTpo/ibHas padora)

OrneHka

Kputepuu orjeHMBaHUA

CTyJieHT Ho/y4un1 BepHbIM OTBET BO BCeX 3aflaHusixX. [1py 3ToM CTyZieHT poJieMOHCTPHUpPOBal

3HaHHe OOIIOJIHUTE/IbHOTI'O MaTepHasid.

CTyIeHT MOoy4YnsT BepHBIA OTBeT BO BCEX 3a/laHUSIX.

CTyZIeHT TIO/TyursT BePHBIN OTBET B OOJIBILIMHCTBE 3a/|aHUH.

CTy,Z[eHT peniu 6OJH>LHy1-O YacCThb 3a4a4 C He3HaUMUTe/IbHbBIMUY HeJo4yeTaMu.

CTyJIeHT peliv O0bIIYI0 YacThb 33/iau C CYIeCTBeHHBIMU HeI0UeTaMU.

CryzieHT fomycKaeT rpyOble OLIMOKY B pellieHNY CTaHAAPTHBIX 3aJau.

OTcyTCcTBHE 3HAHWI MaTepyrasa, OTCYTCTBYeT CIIOCOOHOCTD pellieHus CTaHAAPTHBIX 3a/au.

5.2. OnucaHue MIKaJI OLeHUBAaHUA Pe3y/IbTaToB 00yueHHs M0 JUCIUIIMHE ITPH MPOMeXyTOUYHOMH

aTTecTaluu

IIIkana OIl€HMBAaHUA Cq)OpMI/IPOBaHHOCTH KOMHQTEHI[I/Iﬁ

YpoBen

b

chopmu Hey/JI0B/IETBOP | YAOBJIETBO ouYeHb

TJ10X0 X0pOoLIo OTJIMYHO NPeBOCX0/AHO

POBaHH HUTe/IbHO puUTe/IbHO XOpo1I0

0OCTH

KoMIeT

eHIH

(uHpUK

aropa

AOCTHK He 3aYTeHO0 3auTeHO

eHUs

KOMITIET

eHIHii)

3HaHus OtcyTcTBUE YpoBeHb MuHumaneH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUU 3HaHUN HIDKe o 3HaHUM B 3HaHUM B 3HaHWUM B 3HaHUN B
TEOpPeTUUeCKOro MUHUMAJIbHBIX [OTyCTUMBI | 0OBEMe, o0beMe, o0BeMe, obneMme,
MaTepuana. TpeboBaHUIA. 1 ypoBeHb COOTBETCTBY | COOTBETCTBY | COOTBETCTB | TpEBBIILAIOILE
HeB03MOKHOCTD Nwmenu mecto 3HaHWN. oLIeM FoLIeM yIOIeM M TIpOrpamMMmy
OLIEHUTD TIOJTHOTY | TpyObie ommbku | [lomyieHo rnporpaMMe | mporpaMMe | IporpaMMe | TOJTOTOBKH.
3HaAHUH MHOTO MO/ITOTOBKH | TIOATOTOBKU | TTOJTOTOBK
BCJIE[ICTBUE HEerpyobIX . Oonymeno | . Jonymieno | u. Ommbok




HECKOJIbKO
OTKasa HECKOJIbKO
HecylecTse
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa ormuboK
ornboK
IIpogemoHc
TPUPOBaHBI
IIpogemoHc PHp
IIpogemoHc | Bce
IIposemoHC | TpupoOBaHbI
TPUpPOBaHbl | OCHOBHBIE
TPUPOBaHBI | BCe
BCE YMeHUs. IIpogemoHcTp
OCHOBHBIe OCHOBHBIE
OtcyTcTBUE OCHOBHBIE Perenst HMPOBaHkbI BCe
INpwu perennn yYMeHUsI. YMeHUSI.
MHHUMa/IbHbBIX YMeHUSI. BCE OCHOBHBI®
o CTaH/JapTHBIX PerreHs! PenteHs! Bce
YMeHHUH. PerteHsl Bce | OCHOBHBIE YMeHUSI.
3ajlad He THUIIOBbIE OCHOBHbIe
HeB03MOKHOCTB OCHOBHBIe 3azauy C PerieHs! Bce
TIPOJIEMOHCTPUD | 3afjauM C 3ajlauu C
OLIeHWUTb Hajnuue 3a7launl. OTZAeNbHBIM | OCHOBHBIE
Ymenus . OBaHbI HerpyObiMU | Herpy6bIMU
yMeHHU BeinonHeHs! | U 3aflaunl.
OCHOBHBbIe ommbKaMH. | ommbKamu.
BCJ/Ie/ICTBUE BCe 33laHUsl | HecyllecTB | BbimosHeHbI
yMmenus1. imermu | BeinosnHeHs! | BbinosHeHb!
OTKasa B TIOJIHOM €HHBIMHU BCe 33/laHus, B
MecTo rpy6bie BCE BCe 3a7laHusI
obyuatorierocs ot obbeme, HO | HegoueTam | TOJHOM
omubKH 3alaHlsl, HO | B TIOJIHOM
oTBeTa HEKOTOpbIe U, obneme Ge3s
He B obLeme, HO
c BBITIO/THEH HeJJ0YeToB
TIO/THOM HeKOoTopble
HefloueTaMH | bI BCe
obbeme c
3a/laHus B
He/loueTaMu
TIO/THOM
obbeme
Nwmeetcs
OtcyrcTBHE IIpogemoHC IIpogemoHc
MHHUMa/bH [IpogemoHc
0a30BbIX INpwu perennn ” TPUPOBaHbI TPUPOBaHBI
bl HAbOp TPHPOBAaHbI IIpogemoHCTp
HaBbIKOB. CTaH/JapTHBIX 6asoBble HaBbIKU
HaBBLIKOB 6a3oBble VpOBaH
HeBo3MOKHOCTb 3ajiau He HaBbIKU TIPU npu .
JUist HaBBIKY IIPA TBOPYeCKU
OLIeHWTb Ha/lMuue | TPOAEeMOHCTPUP pelieHnn pereHnu
Hapbiku peleHus pelLIeHnn TIOAXOZA K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHBI HecTaHAapT
CTaH/lapTHEI CTaH/|apTHbI pelIeHNIo
BCJIe/ICTBUE HaBbIKU. VIMen X 33714 C HBIX 33724
X 3afia4 C X 3374 Oe3 HeCcTaHJapTHbI
OTKasa MecTo Tpy0Obie HEKOTOPBIM 6e3
HEKOTOPbIM ommuboK 1 X 3a7iau
obyuatorjerocsi OT | OMHOKK u omboK 1
u He/[0YeToB
oTBeTa HeJloueTaMu HeJJ0ueToB
He/0ueTaMHu
IIIkana OLI€CHUBAHHUA ITPH IMTPOMEXYTOUYHOU aTTECTAllUHA
Ounenka YpoBeHb NOArOTOBKH
TPeBOCX0/{HO Bce KommeTeHIMM (4acTW KOMIeTeHLMH), Ha ¢oOpMHpOBaHHMe KOTOPLIX HarpaB/eHa
[JUCLIMIUIAHA, COpMHPOBaHBEI Ha YpPOBHe He HIDKe «IIPEeBOCXOAHO», IMPOJeMOHCTPHPOBAHbI
3HaHUS, YMeHUs, B/afieHUss [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIIIe
Tpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OTJINYHO Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIUIUINHA, ChOPMUPOBAHBI HA YPOBHE He HIDKe «OTJIMYHO».
3auTeHo O4YeHb XOPOIIIo Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
[IUCLITUTMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XO0pOLIo Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLIUIJIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
yjaoB/ieTBOopuTeNnb | Bce kommereHIMM (W4acTH KOMIIETeHLMH), Ha (OPMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO [JMCLIUIVIMHA, COPMUPOBAHBI Ha YPOBHE HE HWXKe «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
0/lHa KOMIIeTeHL{1si CpOpPMUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTEIbHO»
HeyjoB/eTBopuTe | XOTs Obl OZ{Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO
He 3a4YTeHO
TJIOXO0 XoTsi 6bI 0ZJHA KOMITETEHLMsT CHOPMUPOBAHA HA YPOBHE «ILIOXO»




5.3 Tumnosbie KOHTPOJ/IbHbIE€ 3dJdHHA HW/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HPOME)KyTO‘—IHOﬁ dTTeCTdallUl C YKd3dHUE€EM KPUTEPpHEB HX
OIl€HUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oleHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /I OLEHKHU
copmupoBaHHoCcTH KoMneTeHIMU Y K-1

MeTo/1 TOUeUHBIX 0TOOpaXKeHHH. J[ByXTIO3UI[UOHHBIN aBTOPY/I€BOM.
TpeHue Kak pUYMHAa BOSHUKHOBEHUS HEYCTOMUHUBOCTH 1 aBTOKOJIe0aHUH.
ABTOKO/1€0aHMs B 1IEMM C HEOHOBO JIAMITOM.

[epcenTpoH Kak JUHaMUUeCKasi CUCTeMa.

CxeMa ero yCTpOMCTBa U a/irOPUTM 00yUeHUsI.

Teopema 0 KOHEYHOCTH YK(JIa OLIMOOK TIepCenTpoHa Mpy 00yYeHNH.

YpaBHeHHe TerIoNpOBOJHOCTH U ero yHjaMeHTabHOe pelieHre. 3aJjaua 0 HaMep3aHuH Jib/ia.

BosiHOBBIE peliieH st BOJTHOBOTO YPABHEHUSI.
Bo30yxeHre KosiebaHui 11o/1y0eCKOHEUHOM CTPYHBI My TEéM KojleOaHUsI e€é KOHIa.

Crosiure BOJIHBI M KosleOaHsi OrpaHUUeHHOM CTPYHBI C 3aKPeTyIEHHBIMU KOHLIAMH T10C/Ie COCPeZ0TOUEHHOT0 y/apa 1o Hell.
CnieKTpsI eé KosiebaHHi, TOHaTbHOCTb M «OKPacKa» 3BYKa.

5.3.2 TunoBble 3apaHus (oneHOUHOe CpeACcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLEHKH
copmupoBanHocTu KomnereHiuu OITK-6

MasitHrKOBbIe uackl ["anunes: — ['folireHca Kak aBTOKojie0aTe/ibHasi cucTema.
I'eHepaTop 3/1eKTpUYeCKKX KosiebaHuil. YpaBHeHue BaH-zgep-Ilosst.
AMIIIMTYZla aBTOKO/Ie0aHui.

MSrKuii pe>KuM Bo30YK/[eHHsT aBTOKO/Ie0aHuiA.

I'eHnepaTop 3/1eKTpUYeCKUX KosiebaHuil. YpaBHeHue BaH-zgep-Tlos.
AMIMTyzia aBTOKO/Ie0aHui.

JKécTkmii pe>xum Bo30YK/1eHHsT aBTOKO/1e0aHHiA.

[TapameTprueckoe Bo30yX/eHEe U pe30HaHC.
OT/Mure MapaMeTprUuecKoro pe3oHaHca 0T 0OBIYHOTO.

Konebanus ABYX CBsA3dHHBIX OCLU/IJIATODOB. fBnenne buenuii u rnepekavyku SHepruu.

ABTOMaTHBIE MO/IeH 1]e1eco06pa3HOTro TOBe/IeHHSI.



Ipocretfimive JeTepMUHHUPOBAHHBIE MO/IeNTA UTPOKOB M MX MAapPHBIX UIP B OTTaAbIBaHue.
CroxacTuueckrie MapKOBCKHEe MO/ieJId UTPOKOB U UX UTP B OTTaZlbIBaHUe.

Urpa croxacTvka ¢ mpoCTakoM.

MapkoBCKHii ITpoLjecC Kak JUHaMHUuUecKasi cucTeMa. DproJuuHoCTb. [Iprmepsl.
MapKOBCKHe TIPOLIeCCHI C JOX0AaMH.

YmnpaensieMble MapKOBCKHe MPOLIeCChl M BLIOOP ONMTUMAabHOW CTPAaTeTyu.

Mertop urepauuii P. XoBap/a.

YpaBHeHUe TeryIoNpOBOAHOCTH, Haua/bHble U TPaHUYHbIE YC/IOBUSL.
Metog @ypobe.

Crabunm3aryis nepeBEPHYTOr0 MasiTHUKA C TIOMOIIIBIO YIIPaB/IeHHsI.
IMoHsiTHe 06paTHOM CBS3U.

Kputepuu onjeHuBaHus (oLieHOUHOe cCpeCcTBO - KOHTpo/IbHbIe BOIIPOCHI)

Ouenka Kpurepuu oLieHuBaHUs

CTy,ZLEHT Aan pa3BepHYTbIﬁ OTBET Ha BCe BOIIPOCKHI ¥ IIPX 3TOM IIPOAEMOHCTPUPOBAaJl 3HaHKUE
JOTOJIHUTE/IbHOT'O MaTepHaJid.

CTy,Z[EHT Aan paBBepHyTLIﬁ OTBET Ha BCe BOIIPOCHI.

CTy,Z[eHT AaJl OTBET Ha BCe BOIIPOCHI, BO3SMO>XHO C HE3HAUYUTE/JIbHBIMU HeA0UYEeTaMU.

CTy,Z[EHT OTBETHJI Ha 60]'[LLLIyIO UdCTb BOIIPOCOB C HE3HAUYUTE/IbHBIMW HEJOUETAMU.

CryzeHT oTBeTH/I Ha OOJIBIIYIO YaCTh BOTIPOCOB C CYLL|eCTBEHHBIMU HeZloUeTaMH.

ITpy oTBeTe CTY/EHT J0IYyCKaeT rpybbie OIMOKY B OCHOBHOM MaTepHarie U pelieHud CTaHJapTHBIX
3ajau.

OTCyTCTBHE 3HAaHUM MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh PellleHHst CTaHZAPTHAIX 3a/1au.

5.3.3 TumnoBbie 3afaHusa (oneHOUHOe CpeAcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLEHKH
copMupoBaHHOCTH KoMIieTeHIMU YK-1

MO,E[EJ'I]) HU3MeHEeHHs YPOBHA BOAbBI B BOAOXPaHUJIMILE C IVIOTUHOM 1 FHApOCTaHL[Heﬁ.
Marematuueckasi MO/JeJ/ib 3aCOJ/IEHHS OTPAHWYEHHOI'0 BOAOéMa C 34/IMBOM.

MaremaTtuyeckas Mo/ie/ib pasroHa pakeTsl. @opMmysia L]M0NIKOBCKOTO.



MOAE]’II/I COCy11eCTBOBdAHNA BHU/OB B cuMmbuose.

HOuuamuueckuit nemrdep.

5.3.4 TunoBble 3apaHusa (oneHOUHOe CpeAcTBO - KOHTpo/sIbHBbIE BOMPOCHI) A/ OLIEHKH
chopvupoBanHocTa KommnereHnuu OITK-6

HJvHaMuueckas crcreMa. IIpoCcTpaHCTBO COCTOSIHUM U OTIEpaTop.
daszoBblli nopTpet. Urpa “2Kusnp” Konyss.

OuddepenipansHble ypaBHeHHs Kak OAWH U3 criocob0B 3aJjaHusi oriepaTopa AMHAMUYeCcKOM cucteMbl. ['eomeTprueckuii
cMbIci fuddepeHIanbHOro ypaBHeHusl. [Iprmepkl.

Mopenb Toppuuesiv BbITEKaHUS )KUAKOCTH U3 XyZ0ro COCya.
Mogenb «BrekaHue — BeiTeKaHue». [IoHsATHe paBHOBeCHsI U er0 YCTOWUUBOCTH.

JKCIOHeHLIMa/IbHbIe TIPoLiecchl. BpeMsi yZiBoeHUsI U yMeHBbILIeHUsI BJJBOe.
SIBneHre BHE3AITHOTO KpU3KCa

MaTtemartryeckue MO/Ie/I PaIM0OAKTUBHOTO Pacriazia, TOTJIOLeHUs U3/TyUeHusl.
Mopeny AUHaAMUKHY OT/Ie/TbHOU MOMY/IALUN

Matematuueckast Mofienb BonbTeppa — JIOTKU COCYy11leCTBOBaHUS XUIL{HUKA U KEPTBBI.
Mopgenu cocyLeCTBOBaHUSI KOHKYPUPYIOLIUX BU/IOB.

[Ipumepsl, TPUBOASILIME K TIOHSATHUIO TMHEHHOTO OCLIM/UISITOpPa: KojiebaHust MacChl Ha MIPY>KKHe, KosiebaHus 3apsija
KOH/leHCcaTopa B 3/IeKTPUUeCKOM KOHTYpe. DHeprusl ABKYLLelicss Macchl U iehOpMUPOBaHHOM MPY>KUHBI.

MaremMaTtryeckas MOAeJb TMHEUHOro ocLuIIsiTopa. Pa3oBble MOPTPEThI U NapaMeTpUUYeCcKUid OpTpeT.
[TpuHIMTT HauMeHbIIlero JelcTBYs, ypaBHeHUe JlarpaHia.

BriHyX/1eHHBIe KosiebaHus1 IMHEeHHOTo ocusTopa. Pe3oHanc. AMIIMTY JHO-(ha30Basi yaCTOTHasi XapaKTepHUCTHKA
(ADPUX).

KpuTepuu oneHuBaHus (0LleHOUHOe CpeACTBO - KOHTpo/IbHbIE BOIIPOCHI)

OneHka Kputepuu orjeHrBaHUs

3auTeHo CTyJeHT fal pa3BepHYTHIN OTBET Ha BCe BOMPOCHI 6€3 CyI|eCTBeHHBIX OIIMOOK.

He 3auTeHo [Ipu OTBeTe CTyJeHT JomycKaeT rpyOble OIMOKY B OCHOBHOM MaTepHare.

6. YueOHO-MeTOANUYECKOE U HH()OPMALINOHHOE 00ecreueHne JUCIUTUTHHBI (MOAYJIs1)



OcHOBHasi uTeparypa:

1. KysnenjoB FOpuii AnekceeBuu. MaTemaTtrueckye MO/ COBPEMEHHOTO eCTeCTBO3HaHUS :
M36paHHble MaTeMaTUUYeCcKre MO/e/d AMHAMUKH OHMOJIOrMuecKuX CUCTeM : yueb.-MeToz,. Tiocobue Jiist
crygenToB HHI'Y, obyuaroiuxcs 1o HarmpasaeHuro noAarotoBky 080100 "DkoHoOMUKA" M CITel[HaTbHOCTH
080116 "Mar. MeTozbl B 5KOHOMUKe" / HiyKeropoickuii rocyiapCcTBeHHbIN yHUBepcuTeT um. H. 1.
JlobaueBckoro. - H. Hoeropog : HHI'Y, 2010-. MaTtemaTriueckre MO/e/Id COBPEMEHHOTO
ectectBo3HaHus . Y. 1. - H. Hoeropog, 2010. - 101 c. - 28.47., 39 3k3.

2. byrenrna Hatanusa HukonaeBHa. MeTo/ibl KaueCTBeHHOI'O MCC/IeJOBAaHUA yIpaBJ/isieMbIX
JUHAMUYeCKUX CUCTEeM Ha TVIOCKOCTH : yuebHO-MeToanueckoe ocobue / H. H. Byrenuna, B. TI.
CagenbeB ; HHI'Y um. H. U. Jlobauerckoro. - Hwkuuii Hosropog : 3a-so HHI'Y, 2012. - 66 c. -
TeKcT : 3/1eKTPOHHBII., https://e-1ib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=851234&idb=0.
3. AuppoHoB Asekcanap Anekcanaposud. Teopus konebanuii / ¢ mpeauci. JI. . Mangenbiintama. - 2-e
usz. - M. : Hayka, 1981. - 568 c. : un. - 2.60., 274 3k3.

[JomnonHuTtenbHas 1uTeparypa:

1. Heitmapk FOpuii McaakoBuu. [JiHaMuuecKre CUCTeMbI U yTIpaBJisieMble Tipoliecchl. - M. : Hayka, 1978.
-336 c. : um - 1.50., 40 5K3.

2. babaeBa M. A. KoHIlenyy COBpeMeHHOr0 ecTecTBO3HaHUs / BabaeBa M. A. - 2-e u3z. gorr. - CaHKT-
[TetepOypr : Jlanb, 2021. - 436 c. - bubsmorp.: AoCTyHa B KapTOuKe KHUTH, Ha caiite DBC JlaHb. -
Knura u3 komnekuyu Jlans - @usuka. - ISBN 978-5-8114-8564-2.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=781451&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepKaHWeM JUCLUITUHBI):

1. OmeparyioHHbIe cHcTeMbI ceMericTBa MicrosoftWindows, yutjeH3sus o roamucke Microsoftimagine.
2. bpay3ep Google Chrome, nipegocrasisieTcsi 6eCriiaTHO Ha YC/IOBUSIX JIML[EH3MOHHBIX COTJ/IAllIeHH Ha
TporpaMMHOe o0ecrieueHHe C OTKPBITBIM HCXOHBIM KOZIOM.

3. [Taket MS Office.

7. MaTepHua/IbHO-TeXHHYeCKoe ofecreueHUe JUCLUILIMHBI (MOY /1)

YueOHble ayIUTOPUM [i/is TIPOBeZIeHHs yUeOHBbIX 3aHSITHM, TpeJyCMOTPEeHHBIX 00pa3oBaTe/bHOU
MPOrpaMMOM, OCHaIlleHbl MYJIbTUMEeJUNHBIM 000py/JoBaHMeM (TPOEKTOp, 3KpaH), TeXHUUeCKUMHU
cpefcTBaMu 00yYeHHs, KOMITbFOTEpaMH.

[TomerrieHust 11 CAaMOCTOSITENTBHON pabOThl 0OYYAKOIUXCSl OCHAIleHbI KOMITbIOTEPHON TEXHUKOHN C

BO3MO)KHOCTBIO TIOJK/IIOUeHUs K ceTd "VHrepHer" W obecrieyeHbl [OCTYIIOM B 3JIEKTPOHHYIO
MH(OpPMaIMOHHO-00pa30BaTe/IbHYI0 Cpefy.

ITporpamma cocTtaBjieHa B coOTBeTCTBUM C TpeboBanusimu OC HHI'Y 1o HarpaB/ieHHMIO MMOATOTOBKH
09.03.03 - [TpuknazsHas UHGOPMaTHKa.

Astop(b1): JlariteBa TaThsiHa , KaHAUAAT HU3UKO-MaTeMaTHUeCKHUX HayK, ZIOL[EHT.



3aBepyromumii Kadepoii: Ocunos I'puropuii Baagumuposud, 7oKTop (GU3MKO-MaTeMaTHYeCKUX HaykK.

ITporpamma of06peHa Ha 3acelaHUU MEeTOIUUeCKOM Komuccuu ot 13.12.2023, mpotokon Ne 3.
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