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MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
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I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH

YTBEPXXIEHO

pelleHreM npesuaryMma YueHoro cosera HHI'Y
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KoHuenimu coBpeMeHHOT0 eCTeCTBO3HAHUS

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
01.03.02 - IpukiagHasi MaTeMaThka U UHGOpMaTUKa

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
[TpuknagHasi MaTeMaTKa U WHGOpMaTHKa (06IHii mpodusin)

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2024 rop Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Aucourimaa b1.B.[1B.02.01 KoHuernium cOBpeMeHHOr0 eCTeCTBO3HAHUS OTHOCUTCH K YaCTH,
dbopmMHpyeMOl yuacTHUKaMU 00pa30BaTe/TbHBIX OTHOIIIEHUH 00pa3oBaTe/IbHOM MTPOTrpaMMBI.

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

HAYKax u mexHuke

mexHuke
IIK-13.2: 3Haem
Mamemamuueckue mMemoobil
obpabomku uH¢opmayuu,
nosyueHHol 8 pesyabmame
3KCnepuMeHmManbHbIX
uccne0o8aHull.

IIK-13.3: Ymeem KoppeKmHO
UCNO/Mb308aMb MEmMoObl
C030aHUsA, aHanu3da u
uccneo0o8aHus
Mamemamuyeckux mooenell,
yMeem NpumeHsimb Uuc/aeHHble
U aHaaumuyeckue memoobl
petueHusi 6a3oebix
Mamemamuueckux 3a0ay u
KAdaccuueckux 3aoau
ecmecmeo3HaHusl.

IIK-13.4: Bnadeem Hagbikamu
UCNo/b308aHUsA
Mamemamuyueckux mMemoooe
obpabomku uHgopmayuu,
nosyueHHol 8 pesyabmame
SKCNepUMeHMAAbHbIX

uCCcne008aHusAX

U s18/1eHuli, npoucxoosauwjux 8 Hem
3Hamb noHsamus OUHamuueckoll
cucmeMmbl, ee COCMosHUs U
onepamopa, ¢azoeozo
npocmpaucmea, ¢azoeoii
mpaekmopuu, ¢azoeozo
nopmpema, COCmMosiHust
pasHogecusl, npedeabHO20 YUKAA,

buchypkayuu.

IIK-13.2:

3Hamb 0CHOBHble
Mamemamuueckue mooenu
MeXaHUKU, 31eKmpoOUHAMUKL,
buonozuu, 3K0102uUl, XUMUU,
usyyaemble 8 OUCYUNIUHe.
Bnademb HagbiKamu
UHmMepnpemayuu pe3yabmamos
uccned0o8aHus

Mamemamuyeckux mooenell.

IIK-13.3:

Ymemb npumersmb 6a3oeble
3HAHUS ecmeCcmeeHHbIX HayK,
mMamemamuxu u uHgpopmamuku
0151 8b160pa u NOcMpoeHus
adeK8amHbIX MamemMamuueckux
MoOeseli 04151 pewleHUst 3a0ay U3
npedmemuoli obaacmu.

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins

KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)

ITK-13: CnocobeH TIK-13.1: 3Haem memoObl TIK-13.1: oknad

ydacmeoeamb 6 €030aHusl, aHanu3da u 3Hamb 3HaueHue u ponb 3adauu 3quém:

uccnedosaHuu uccnedoganus Mamemamuyeckozo Koumponbhas 3adanus

mamemamuyeckux -

denei mamemamuyeckux mooesneli 8 | MoOenUposaHusi 8 NO3HAHUU paboma
Modeseli 8
ecmecmeeHHbIX HayKax u OKpyJcarouje2o Mupa, npoyeccos | CobecedosaHue
ecmecmeeHHbIX




IIK-13.4:

Bnademsb KoHyenyueti
OuHamuueckoli cucmembl KaKk
YHUBEPCAAbHO20 Memood
MO0eNuUpo8aHuUst peaibHbIX
npoyeccoe camoti
pazHoobpasHoli (kak
O0emepMUHUPOBAHHOLI, MAK U
8eposIMHOCMHOLL) Npupoobi.

3. CTpyKTypa M cojep)XxaHue JUCLUIL/IMHbI

3.1 TpyA0eMKOCTb AMCLUTI/ITUHBI

oyHasg

OG61jasi TPy/[0€MKOCTB, 3.€. 2

Yacos 1o yue0HOMY IJIaHY 72

B TOM 4HCIIe

ayUTOpHbIE 3aHATHSA (KOHTaKTHas padoTa):

- 3aHATHUSA JIeKI{MOHHOI'0 THIIA 32

- 3aHATHS CEMHHAPCKOI0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe padoThI) 32

- KCP 1

camocTosiTe/IbHasi paboTa 7

IIpoMe)xyTouHasi aTTecTamus 0
3auét

3.2. CojepskaHue JUCHUTIUHEI

(cmpykmypupoeaHHoe no memam (pasdeinam) C YKa3aHueM OmMEe0eHHO20 Ha HUX Ko/auuecmed
akadeMuuecKux 4acos U 8uobl yuebHbIX 3aHamutil)

HavmeHOBaHHe pa3[ieyioB U TeM JUCLIUIUIUHBI Bcero B TOM UHC/Ie
Yyachbl
( ) KonrakrHas pa6ota (paboTa Bo
B3aUMO/IeHCTBHH C NIpero/jaBaTesem),
Yyackl U3 HUX
SaHATHS CamocrosTenpHas
CEeMHHAPCKOro paGora
3aHATus THMA obyuarowerocs,
JIEKLIMOHHOTO | (TpakThyeckue | Bcero vacel
TUMa 3aHsATHsA/Nabopa
TOpHBIE
paboThI), Uackl

b b b b b

0 0 0 0 0
Pazgen 1. Beegenue. MatemaTuueckast MoJie/lb U JUHaMUYeCKUe CUCTEMBI. 18 8 8 16 ”
OKCIIOHeHILMaIbHble MPOLiecChl
Pa3nen 2. banaHcoBble AUHaMU4eCKre MOZen 18 8 8 16 2
Pa3zpen 3. JIMHeHbIN OCLA/IATOP. DIeKTPOMeXaHUUeCKHe aHa/IOTUH U 18 8 8 16 )
ypaBHeHue Jlarpamxa
Paspen 4. MatemaTHueckue MoJie/Id COCY1{eCTBOBaHUS 17 8 8 16 1
Arrecranus 0




KCP 1 1

UTtoro 72 32 32 65 7

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

Pazpen 1. Beegenve. MaremaTnueckas MoJie/ib U JUHaMUUECKHE CUCTeMbl. DKCIIOHEeHLMaIbHbIe MPOLIeCChI.
Pazgen 2. banaHcoBble AUHAMUUYeCKUe MOJIe/H.

Pa3pen 3. JInHelHbI 0CLA/UIATOP. D/IeKTpOMeXaHWUeCcKre aHajlorny ¥ ypaBHeHHe JlarpaHxka.

Paspen 4. MaremaTtrueckye MoZie/I1 COCYILleCTBOBaHMUS.

4. YueOHO-MeToAMYeCKOe o0ecrieyeHre CaMOCTOSITe/TbHOW PadoThI 00yJarouXCsl

CamocrosTenbHasi paboTta oOyyaroL[uxcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIPOCAM U
3a[laHUsIM JIJIsl TeKYIero KOHTPOJIsi U TIPOMEKYTOUHOM aTTeCTallud T0 UTOraM OCBOEHUS JUCLIATITUHEI
NIpYBe/IeHHBbIM B 1. 5.

st obecrieueHUs: CaMOCTOATeTEHOM PabOThI 00YUaIOIUXCS UCTI0/Ib3YIOTCS:

- 9JIEKTPOHHBIN Kypc "KOoHLeMyi COBpeMeHHOro ecTecTBO3HaHust [JO"
(https://e-learning.unn.ru/enrol/index.php?id=787).

Wubie yuebHO-MeToaMueckre MaTepuasbl: 1. Bomoro M.U., I'ybuna E.B. 3AJAUN J1d KYPCA
«KOHLETIIMN COBPEMEHHOI'O ECTECTBO3HAHUWS»: ITpaktukym. — Hipkuuii HoBropos:
Hwxeropopckuii rocynuBepcuret, 2022. — 38 c.

2. babaeBa M. A. KoHijeniun cCOBpeMeHHOTO eCTeCTBO3HaHUsI [IeKTPOHHBIN pecypc] //
CoBpemenHas 1judpoBasi obpaszoBartenbHas cpefa PO. [caiir]. URL:
https://online.edu.ru/public/course?faces-redirect=true&cid=3806

5. @oHA OLEHOYHBIX CPeACTB [/l TeKyIllero KOHTPO/isi YyCIeBaeMOCTH U IPOMEeXYTOUYHOU
aTrTecTalyH M0 JUCLHUII/IMHE (MOAY/II0)

5.1 TunoBbie 3d/laHHUA, HEOﬁXO}II/IMbIe AJId OLl€éHKM Ppe3y/ibTdTOB 06y‘IEHI/IH npu mnpoBejeHHUuU
TEKYIIero KOHTPOJ/IA yCIIeBA€MOCTH C YKd3dHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3afiaHusi (OLleHOUHOe CpPeJACTBO - JloK/ajA) A/l OLeHKH C(OpMHPOBAHHOCTH
kovmnerennuu I1K-13:

1. [Iunamuyeckasi cucreMa. [IpocTpaHCTBO cOCTOSIHUM U oriepaTop. ®a30BbIii mopTpeT. Urpa
“XXu3np” Konyoss.

2. JuddepeHianbHbie YpaBHeHHUs KaK OJJUH K3 CTIOCOOOB 3a/laHUs OTlepaTopa AUHAMUUeCKOU
cucteMbl. ['eomeTpryeckuii cMblic AuddepeHLianbHOr0 ypaBHeHUs. [1prmepsl.

3. Ilonarue paBHOBecHs U €r0 yCTOMUMBOCTU. [Ipumepsl.

. IlonsTHe npesebHOrO LMK/IA U €ro yCTOMYUBOCTH. IIprMepsl.

5. DKcroHeHLMabHble NpoLeccsl. BpeMs yABoeHUs U yMeHbIlIeHUs BABOe. fIB/ieHue BHe3arHoro

N

Kpusuca. [Ipumepsl.

Kputepumu onjeHnBaHus (0LeHOUHOe CpPeACTBO - Jlok/1af)

Ouenka Kputepun ouieHuBaHUs

3auteHo  CTyZJeHT Jjaa pa3BepHyTOe Mpe/cTaB/ieHre MaTteprana. OTBeTHT Ha BCe BOTIPOCHI 6e3




Ouenka Kputepun ouieHuBaHUs

CYILeCTBEHHBIX OLIUOOK.

He [Mpu npepcTaB/ieHWy MaTepyaa JoIyleHbl CyljecTBeHHbIe onbKu. JormyieHsl rpyObie
3aUTeHO  OLIMOKH MPHU OTBETe Ha BOIIPOCHL.

5.1.2 TunoBble 3ajaHus (OL[eHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
xkomnerenuu ITK-13:

1. 3a Kakoe BpeMsi BbITEUET BOJA M3 LIWJIMHAPUUECKOTO Oaka 1aMeTpoM 2 M U BBICOTOM 3 M Uepe3 OTBepCTHe
BHU3Y ariaMeTpoM 4 cM? Ock Oaka BepTHKabHa.

2. JTBe Macchl m, CKperyieHHbIe TPY>KUHOM >KeCTKOCTH K, IBUXKYTCS B/IOJIb TOPU30HTAIBLHOM MPSIMOiA Oe3
TpeHus. Hamucars ypaBHeHUs ABWKEHWS, HAUTU PelleHue U 1aTh ero UHTeprpeTaLuio.

3. ViccnenoBaTh B3aUMO/IEMCTBHE ABYX IOy ISV M HApUCOBaTh (Pa30BbId MOPTPET

dX/dt=3X-2X2-Xy, dy/dt=2y-y2-2xy.

KpuTepuu onjeHuBaHus (0LleHOYHOE CPeCTBO - 3a/ja4uu)

OrjeHka KpuTepuu orieHuBaHUs

3auTeHO PerieHue 3a7iauy BepHOe WM COZIEP)KUT HeCYIleCTBeHHbIe OIMOKH.

He 3auTeHo | [Ipu peleHUM 3afiauu JOMYyIeHbI TPyOble OMMOKK. 3aZiayua He pellieHa.

5.1.3 TumnoBble 3apaHusa (oumeHO4YHoe cpeAcTBO - KoHTposbHass pabora) /JaA OLeHKH
cpopmupoBanHocTu KomnereHyuu ITK-13:

Bapuanr 1

1. Jlogka 3aMeZ/IsieT CBOe IBMKEHMeE IO/ IeMCTBHEM CONIPOTHBIIEHHS BObI, KOTOPOe MPONOPLIMOHAIBEHO
CKOpOCTH ABWKeHUs. HauanbHasi ckopocTb 10ku 1.5 M/cek, CKOpoCTh ee yepe3 4 cek paBHa 1 m/cek. Korpga
CKOPOCTb JIOAKU YMeHbIUTCS 10 1 cm/cek? Kakoii myTh MOKeT MPOUTH JIOZIKA [0 TIOJTHOM OCTAaHOBKH?

2. 3a Kakoe BpeMs BbITeueT BCsi Bofia U3 Oaka pasmepamu SxH, ecsiv y HETo eCThb [jBa OTBEPCTHS C

3 QeKTUBHBIM CeUeHHEM O, OJIHO B /IHe, a Ipyroe B O0KOBOM cTeHKe Ha BricoTe H1<H.

BapuaHnr 2

1. [IBa mapalliroTMCTa HphIratoT C BHICOTHI 1.5 KM OZIMH 3a APYrMM C UHTEpBajoM BpeMeHU 3 MUHYThI. [1epBblii
Cpa3y pacKphblBaeT MapalllloT, a BTOPOi — Wb Ha BbIcoTe 0.5 KM oT 3eM/u. KOTOPBIN U3 HUX NPU3EeMIUTCS
TIePBBIM, €C/IH TIpeie/ibHast CKOPOCTh MajieHus 0e3 mapaiinoTa paBHa 50 M/Cek, a ¢ MaparioToM 5 M/Cek?

2. Bopouka umeet opmy KoHyca paauyca R=0.5 m u BeicoTsl H=1 M, 0OpariieHHOro BepIiMHOM BHU3. 3a Kakoe
BpeMs! BbITeueT BCS BOJA U3 BOPOHKU Yyepe3 KpPyIJloe OTBepCTHe pajuyca 2 CM, C/le/laHHOe B BepIliHe KOHyca?



Kpurtepuu oneHnBaHus (oneHOUYHoe cpeicTBO - KoHTpo/IbHas padoTa)

OueHka Kputepuu orieHuBaHUs
3auTeHo Perrenue 3a71au BepHOE UM COJIEPXKUT HECYITIECTBEHHBIE OITHOKH.
He 3auteHo  [Ipu pelreHuM 3aj1au JOMYIeHbI rPyOble OIMOKY. 3aZiaud He peleHa.
5.1.4 TunoBble 3ajaHus (oueHouHoe cpeactBo - CoOeceoBaHHe) /i OLEHKH

copmupoBanHocTH KommereHnuu ITK-13:

—_

LN A WD

INoHsATHA «COCTOSIHKE», «OIIepaTop», «AUHAMHAYecKasl CCTeMa.

da30B0e NpoCTPaHCTBO U $a30BbIi OPTPeT.

MapKoBCKHI TIPOLIeCC KaK HOBBIM THUIT AUHAMUYECKON CUCTEMBI.

InddepeHninanbHOe ypaBHeHME Kak criocob 3a/1aHust oriepaTtopa JUHAMUUECKOW CUCTEMBI.
Mogene Toppruenin BeITeKaHUS )XUAKOCTH U3 XyJ0r0 COCyZa.

YTouHeHHe Mogenu Toppruuesin.

Mojienb «IpUTOK-OTTOK». CroH.

MasTHUK, ero ¢a30Boe ITPOCTPaHCTBO M (pa30BbIii OPTPET.

Mogenb 3arpsi3HeHUst BoZloeMa C 3a/IMBOM.

10.DHepreTryeckast Mofielb paboThl cep/la.
11.2nHepretuueckas mogens ['OC.

12.ITpyuHLMNO HaUMeHBILIero [1eHCTBUYS, ypaBHeHUe Jlarpanxa.
13.IuHamuueckuii gemricdep.

14.Mopenb «XULHHUK-)KEPTBa»

15.Mojenb B3aUMOJEeNCTBUS ABYX TOMY/ISILIMI
16.Mogenu cumb1o03a.

17.I1pyHIMI HaUMEHBLLIETO IeHCTBUS U ypaBHeHue JlarpaHska.

Kputepuu onenuBanus (oneHouHoe cpeacTBo - CobecefoBaHue)

Ouenka Kpurepuu oLieHUBaHUs
3aUTeHo CTyzieHT /ia/l pa3BepHYyTbIH OTBET Ha BCe BOIPOCHI O3 CyljeCTBeHHbIX OIINOOK.
He 3auTeHo [Ipu OTBeTe CTYJeHT JoMycKaeT rpyObie OITMOKH.

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

aTTecTanuu

IIIkana OIl€HMBAaHUA CCl)OpMPIpOBaHHOCTH KOMHQTEHI[I/Iﬁ



YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO Oo4YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOo1I0
oCTH
KoMIer
eHIui
(uHpUK
aropa
AOCTHIK He 3aYTeHO0 3auTeHOo
eHus
KoMIer
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUI B
3HaHUU MuHyManeH | 3HaHUU B obBeMe YpoBeHb
TEOPeTHUECKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. ” JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HaHUM HIDKe u o11eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb o11eM COOTBETCTB
MHHHMa/bHBIX - riporpamMme obneme,
3HaHUA | OLIEeHWUTb MIOJIHOTY o 3HaHUM. rporpamMmMe yiolieM
N TpeboBaHHUH. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonyleHo TOATOTOBKH! rporpaMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy0Oble omubKH HECKOJIbKO MOATOTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
oimbok
ITpopemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE yYMeHUsI. IIpogeMoHCTp
OCHOBHBbIe OCHOBHBIe
OrcyTcTBUe OCHOBHbIe PetieHb! VIpOBaHbI BCe
ITpu perennn YMeHUSI. YMeHUSI.
MHUHUMaJIbHbIX YMeHUSI. BCE OCHOBHbBI®
N CTaH/|apTHBIX PemieHs! Pe1rieHs! Bce
yYMeHHH. PeliteHbl Bce | OCHOBHBIE yYMeHUSI.
3ajiau He THITOBbIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHBIE 3a/iauu C Pemtens! Bce
MPOJEMOHCTPUP | 3afjauu C 3ajlauu C
OLIeHUTDb Hajnuue 3a/launl. OTZAeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpyObIMH | HerpyObIMu
yMeHU BemonHeHs! | u 3a/1aunl.
OCHOBHbIE omMbKaMH. | OLIMOKaMH.
BCJIe/ICTBUE BCe 3a/laHUsl | HecyllecTB | BrimosHeHbI
yMenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKasza B TIOJIHOM €HHBbIMU BCe 33/laHus, B
MecTo rpy0Obie BCE BCe 3aIaHus
obyuarolerocs ot obbeme, HO | HezjoueTaM | IOJIHOM
OIINOKH 3afiaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HEeKOTopble
HefjoueTaMH | bI BCe
obbeme c
3a7laHyis B
HefloueTaMu
TIO/THOM
obbeme
Nwmeetca
OTtcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJbH IIpogemoHc
6a30BbIX ITpu pereHnn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHbI IIpogemMoHcTp
HaBBIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie MpOBaH
HeBo3MO>KHOCTB 3a7lau He HaBBIKY TIPH Tpu .
JIsL HaBBIKY TIPA TBOPYeCKHUH
OLIeHNTb Ha/luue | TPOfIeMOHCTPUP pelLeHnn pereHnn
HaBbiku perIeHyst pelLIeHnH TIOAXOZA K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/IapTHEI CTaH/|apTHBI peLIeHHI0
BCJ/Ie/ICTBUE HaBbIKU. MIMenu X 3afia4 C HBIX 33Jjau
X 33/la4 C X 3a7a4 Oe3 HeCcTaHZapTHbI
OTKasa MecTo rpy0Obie HEKOTOPbIM 6e3
HEeKOTOPbIM omuboK 1 X 3a/iau
obyuarorierocsi OT | OIUOKH u OIMOOK U
u He/|04YeToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJl0ueTaMHu
IMIkana OLl€eHUBAHHUA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJrOTOBKH
3a4YTeHO TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa

JUCLIMIUIMHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWs, B/afleHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIllIe

MpelyCMOTPEHHOT0 TIPOrpaMMOi




OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPLIX HarpaBjeHa
JIUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

04YeHb XOPOIlIO0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, cOPMHUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»

XOpOI1110 Bce kommeTeHIMHM (YacTM KOMIlETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».

yaoBjieTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBII€TBOPUTEILHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»

Hey/oB/eTBopuTe | X0Ts Obl O7Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEJIBHOY.
JIbHO

He 3a4TeHO

TJIOXO0 XoTs1 6bI 0/IHA KOMITIETeHLUs1 ChOPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsl WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00ydyeHHsT Ha MPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHVBAHMA:

5.3.1 TunoBble 3ajjaHusi (OIeHOUHOEe CPeACTBO - 3ajaHHA) AJA OLeHKH CGOpMHPOBAHHOCTH
kKommneTennuu [1K-13

3aganue 1.

1. Junamnueckas cucteMa. [IpocTpaHCTBO cOCTOSTHMM U ornepatop. Pa30BbIi noptpet. Urpa “2KusHp” Konyss1.
2. 3a Kakoe BpeMsi BBITeUeT BoJja U3 LIW/IMHPUYeCKOro 0aka AMaMeTpoM 2 M 1 BBICOTOU 3 M uepe3 OTBepCTHe
BHU3Y riameTpoM 4 cM? Ochb 6aka BepTHKaIbHA.

3aganue 2.

1. IuddepenimansHble ypaBHEHUs KaK OJUH U3 CIOCOO0B 3a/laHusl oriepaTopa AWHAMUUECKOM CUCTEMBI.
I'eomeTpryeckuii cMbica auddepeHLabHOTO ypaBHeHs. [IpumMepsl.

2. 3a Kakoe BpeMsi BBITeUeT BOJja W3 LIWJIMHPUYEeCKOT0 0aka AuaMeTpoM 2 M U BBICOTOU 3 M uepe3 OTBepCTHe
BHM3Y guaMeTpoM 4 cM? Ochb 6aka TOpU30HTa/IbHA.

3agaHue 3

1. Mopens «BrekaHue — BeiTeKaHue». [loHATHe paBHOBeCHs U er0 YCTOWUUBOCTH.

2. 3a Kakoe BpeMs BBITEUET BO/a U3 I[UIHH/PUYECKOTO OaKa JUaMeTpoM 2 M U BBICOTOM 3 M uepe3 7iBa
OTBEPCTHUS AUamMeTpoM 4 CM, OZHO BHHM3Y, a BTOpOe B O0KOBOM cTeHKe Ha BbicoTe 1M? Ochb baka BepTUKa/bHa.

Kpurepumn orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afiaHUA)

OneHnka Kputepuu orjeHuBaHUs

3a4TeHO 3a,anHs{ BBITIO/THEHBI TTIO/THOCTBIO WK [OIYyII€Hbl HeCyIleCTBEeHHbIe OILLIOKH.




OueHka Kputepuu onieHuBaHUs

He 3aUTeHO HpI/I BBITIO/THEHWU 3d/JdaHUA OOITYIEHBI rpy61;1e OIIIMOKH. 3a,ELaHI/I${ He BBITIO/THEHBI.

6. YueOHO-MeTOMUECKOEe H HH(OpMaIMOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. Hetimapk FOpuii McaakoBrd. MaTemMaTruecKre MO/Ie/d B €CTeCTBO3HAHUU M TEXHUKe : yue0. ayist
CTY/IeHTOB BY30B, 00y4aromuyxcsi o HarnpasieHuto 510200 "TIpukiagHas MaTemaTrka v MHGopmMaTrka"
u cnermansHoct 010200 "TlpukiagHas MateMaTtrka U uHpopmaTtuka" / HHI'Y. - H. HoBropog, : 3a-Bo
Hwxerop. yn-Ta, 2004. - 401 c. - ISBN 5-85746-496-X : 80.00., 156 3k3.

2. Heiimapk FOpuii MicaakoBuu. JluHamMuueckrie MOZiesid TeOpUM yripaB/ieHust. - M. : Hayka, 1985. - 400 c.
:un. - 3.80., 57 3K3.

[ornonHuTenbHas mUTeparypa:

1. Helimapk FOpuii McaakoBuu. /lnHaMruyeckue CUCTeMBI U yTipasJ/isieMble nporeccel. - M. : Hayka, 1978.
- 336 c. : un. - 1.50., 40 k3.

2. AagpoHoB Anekcanzap AnekcanzipoBud. Teopus Konebanuti / ¢ mpeguci. JI. . MaHzenbintama. - 2-e
usg. - M. : Hayka, 1981. - 568 c. : un. - 2.60., 274 3k3.

3. KysnenjoB FOpuii AnekceeBud. MareMaTrueckue Mo/ie/ii COBpPEMEHHOI0 eCTeCTBO3HAHUA :
M36paHHbIe MaTeMaTUUECKHe MO/ IMHAMUKH OHOJIOTMUeCKUX CUCTEM : yued.-MeToz. Tocobue [jist
crypentoB HHI'Y, oGyuatoruxcs o HaripaBieHuto rogrotoBku 080100 "OkoHoMuUKa" ¥ CrielidaibHOCTH
080116 "Mar. meTozpb! B 5KOHOMUKe" / HipKeropoickuii rocyiapCcTBeHHbIN yHHBepcuTeT uM. H. .
Jlob6aueBckoro. - H. Hosropog : HHI'Y, 2010-. MaTtematriueckue Mo/ie/id COBPEMEHHOTO
ecrectBo3Hanus . Y. 1. - H. Hosropog, 2010. - 101 c. - 28.47., 39 k3.

[TporpammHoe oGecrieuerne v VIHTepHET-peCcypchl (B COOTBETCTBHHU C COJiep>KaHUeM /IMCIATUIAHBI):

1. ImutpueB A.B. «MogenrpoBaHue nporieccoB U cuctem. HenmHelHble fHaMAYecKue CUCTEMbI». —
HUY BIIID. [SnekrpoHHbiii pecypc] // CoBpemeHHas 1judpoBasi o6pa3oBaresibHasi cpesia PO. [caidT].
URL.: https://online.edu.ru/public/course?cid=123460

2. babaeBa M. A. KoHijeniuy cCOBpeMeHHOTO eCTeCTBO3HaHUsI [I1eKTpoHHBIN pecypc] / CoBpeMeHHast
1udpoBas obpa3oBaresbHas cpefia PO. [caiit]. URL: https://online.edu.ru/public/course?faces-
redirect=true&cid=3806

7. MaTepua/ibHO-TEXHHYeCKoe ofecnedyeHHre AUCLUIUIUHBI (MO/YJIs1)

YueOHble ayAUTOPUM [I/IsI TIPOBeZIeHUs] YueOHBIX 3aHATUM, IMpeAyCMOTPeHHBIX 0Opa3oBaTe/bHOU
MPOrpaMMOM, OCHAIeHbl MYJbTUMEAUUHBIM 000pyZOBaHHEeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMU 00yueHUs, KOMITbIOTepaMH.

[MTomereHust A7IsT CAaMOCTOSITe/IbHOM paboThl 00YYarOIMXCSl OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C



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

ITporpamma cocTtaBjieHa B coOTBeTCTBUH C TpeboBaHusimu OC HHI'Y 1o HarpaB/ieHHIO MMOATOTOBKH
01.03.02 - IpuknazHas MaTeMaTHKa U MHPOPMAaTHKa.

Astop(n1): ['youHa Enena BacuibeBHa, KaHAWIAT GU3UKO-MaTeMaTUUECKHUX HayK
Kaguua Enena FOpreBHa
bonotoB Makcum Wnbud, KaHAuAaT GU3NKO-MaTeMaTHYeCKUX HaykK.

PerniensenT(bl): JlomakuHa JIro6oBb CepreeBHa.
3aBenytomuii Kadezapoii: Ocurnos I'puropuii BiaauMmuposud, 10KTOp (HHU3UKO-MaTeMaTUUeCKUX HayK.

ITporpamMma oz00peHa Ha 3ace/jJaHUM MeToAnueCcKoi Komuccuu ot 13.12.2023, mpoTtokos Ne 3.
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