IIpunoxenue 4

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
uMm. H.W. JTo6aueBcKkoro»

I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoTokosa Ne 15 ot 24.12.2025 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

KoHuenimu coBpeMeHHOT0 eCTeCTBO3HAHUS

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
01.03.02 - IpukiagHasi MaTeMaThka U UHGOpMaTUKa

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
MarteMaTHueCKoe MO/ie/IMPOBaHKe U BBIUUCIUTeTbHAs MaTeMaTHKa

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2026 rog Havasa rmoAroToOBKU



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)

OCHoBe
3HaHUll
¢yHOameHmanbHbIX
mamemamu4ecKux u
KOMNbIOMePHbIX HayK

npobnem

IIK-4.2: Ymeem
CcamocmosimenibHO NPUMeHsINMb
no/yueHHble 3HaHus 05
aHanuza obsekma
uccnedosaHus, onpedensimb
yeau u 3aoadu uccnedo8aHusl,
a makoice 8blbUpamb
KOppeKMmHblii Memoo
UCcAe008aHust HaQy4Holl
npobnembi

T1IK-4.3: meem
npakmuyeckuil onbim Hay4Ho-
uccnedosamenbckoll
desimenbHOCMU, A UMEHHO
DeuwleHuUst HaQy4HbIX 3a0ay 8
coomeemcmauu ¢
nocmaeneHHol yeabto u
8blOpaHHOU MemoOuKoli

U s18/1eHuli, npoucxoosauwjux 8 Hem
3Hamb noHsamus OUHamuueckoll
cucmembl, ee COCMosiHuA U
onepamopa, ¢azoeozo
npocmpaxcmea, ¢pazoeoil
mpaexmopuu, ¢pazogozo
nopmpema, COCmostHusi
pasHoeecusi, npedeabHO20 YUKAd,
buchypkayuu

3Hamb OCHOBHbIe
Mamemamuyeckue mooenu
MeXaHUKuU, 31eKmpoouHaMUKU,
buonozuu, 3K0102uUlL, XUMUU,
usyuaemble 8 OUCYUNIUHE.
Bnademb Hagbikamu
uHmepnpemayuu pe3yabmamos
uccnedoeaHust
Mamemamuueckux mooesnell

IIK-4.2:

Ymemb npumersmb 6a3o6ble
3HAHUS €CMeCMBeHHbIX HAYK,
mMamemamuku u uHgpopmamuku
01151 8b160pa u NOCMpoeHus
adeK8amHbIX MameMamuueckux
MoOesell 0415 pewleHus 3a0ay u3
npedmemuoli obaacmu

IIK-4.3:
Bnademb koHyenyueti
JuHamuueckoll cucmembl Kak

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{U (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIeTeHIMU 1o JUCIUILINHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xon, coZlep>KaHue ycrieBaeMoCTH aTTecTanuu
VHAWKATOpa)
ITIK-4: Cnocobex TIK-4.1: 3Haem TIK-4.1: oknad
npumeHsimb Memoosb! | hyndamenmanbHbie u 3Hamb 3HaueHue u po/b 3adaHus 3quém:
MameMamuieckoeo U | meopemuueckue 0CHOBbI, Mamemamuyecko20 Koumponbhas KoHmposbHble
KOMNbIOMEPHO20 Heobxo0umble 0/ MOOeNUPO8aHUsl 8 NO3HAHUU paboma
uccnedosaHus npu 60npochbl
AHaAL3e 3adau Ha uccne008aHust Hay4Hbix OKpyJicarowjezo mupa, npoyeccos | CobecedogaHue 3adanus




YHUBEPCAAbHO20 Memooa
MO0eNuUpoB8aHuUsl peanbHbIX
npoyeccoe camoti
pasHoobpaszHoli (kak
O0emepMUHUPOBAHHOLI, MAK U

8eposimHOCMHOL) npupoobl

3. CTpyKTypa M cojjep)XxaHue JUCLUIL/IMHbI

3.1 TpyA0eMKOCTb AMCLUILTUHBI

oyHasn

OG61asi TPy/[0€MKOCTB, 3.€. 2

Yacos 1o yue0HOMY IJIaHY 72

B TOM YHUCJIe

ay/JUTOpHbIE 3aHATHSA (KOHTaKTHasi padoTa):

- 3aHATHA JIEKIJMOHHOI'0 THIIA 32

- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1a0opaTopHbIe padoThI) 32

- KCP 1

caMocTosATe/IbHasA padoTa 7

IIpoMe)xyTouHasi aTTecTamis 0
3auét

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMBeOeHHO20 HA HUX Koauuecmed

akademuuecKux 4acos U 8uobl yuebHbIX 3aHamutl)

HanmeHOBaHHe pa3[iesioB U TeM JUCLMIUIHBI Bcero B TOM UHC/Ie
Yachl
( ) KonrakrHas pa6ota (paboTa Bo
B3aUMO/IeHCTBUH C IIperiofjaBaTesiem),
Yackl U3 HUX
aHSTHS CamocrosTenpHas
CeMHHApCKOro pabora
3aHATUA TUIa obyuarorerocs,
JIEKLIMOHHOTO | (TpaKkThyeckue | Bcero qacel
TUMa 3aHsATHs/1abopa
TOpHBIE
paboThI), yackl

b b b b b

0 0 0 0 0
Pa3gen 1. Besienne. MaremaTrueckasi MOZie/lb M JMHAMUYECKHe CUCTEMBI. 18 8 8 16 9
OKCIOHeHIMabHbIe TTPOLIeCChI.
Paszgen 2. BanaHCOBbIe JUHAMUYeCKHe MOJEH. 17 8 8 16 1
Pazgen 3. JIuHelHbI oCLIUIATOP. DJIEKTPOMeXaHUUeCKHe aHaIOTHX 1 18 8 8 16 )
ypaBHeHHUe JlarpaHxa.
Paspen 4. MaremaTHueckue MoJie/Id COCYI|eCTBOBaHMUS. 18 8 8 16 2
Arrecrarus 0
KCP 1 1
HWroro 72 32 32 65 7




CojepxaHue pa3/ie/ioB M TeM AMCIUILIUHBI

Pasgen 1. BBegeHre. MaTtemaTrueckasi MOZie/ib U IMHAMUYECKUE CUCTEMbI. DKCIIOHEHI[Aa/IbHbIEe TIPOLIECCHI.
Pa3pen 2. banaHCoOBbIe AUHaMUUeCKHe MOJEH.

Pazzen 3. JIuHelHbI! ocLIMIISATOP. DIeKTpOMexaHuUeCcKre aHa/IoTUU 1 ypaBHeHUe JlarpaHxa.

Pazgen 4. MaremaTruuyeckue Moze/d COCyIeCTBOBAHUS.

4. YueDHO-MeTOANUYECKOE 00ecrieueHHe CaMOCTOATEe/TbHON PaboThl 00yUarOIUXCA

CamocrosTenbHasi paboTa 00yJaroU[UMXCsl BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3aIaHUSIM i1 TeKYIIero KOHTPOJSI ¥ TIPOME)KYTOUHOM aTTeCTalldy TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MPUBEJEeHHBIM B II. 5.

CamocTrosTenbHast paboTa CTy/1eHTa TIPY U3yUeHUH AUCLUTUIMHBI « KOHIeNIyY COBPeMEeHHOT0
eCTeCTBO3HAHUS» BK/IFOUAET BBITNIOJHEHWE 3a/laHWl 110/, KOHTPOJIEM MperojaBare/isi, peleHre
JTIOMAIITHUX 3a/]JaHHH, TIOATOTOBKA K BBITOJTHEHUIO TMChMEHHBIX KOHTPOJIbHBIX pabOT U TIOJTOTOBKY K
3a4éTy.

TemaTHKa CaMOCTOSITE/TLHON PabOThI

Pasnen 1. Beenenrie. Matematrudeckasi Mojieslb U JJUHAaMUYECKHe CUCTeMbI. DKCITOHEHIUaTbHbIe
TpOLIeCChl. — TeOpeTHuUecKasi uacThb — I71aBbl 1, 8 [1], pemieHue 3agau. [TpoBepka 3aaHusl.

Pa3nen 2. basaHcoBble AMHAMUUECKHe MO/Ie/TU. — TeopeTHUecKasi YacTh — IiaBbl 2-7 [1], peliieHue
3az1au. [TpoBepka 3ajaHusl.

Paspien 3. JIuHelHbIN OCLA/IATOP. D/eKTpOMeXaHWyecKre aHa/loTiy M ypaBHeHUe Jlarpanka. —
TeopeTUUeCcKasi 4acTb — IiaBbl 13,14,20-22 [1], pemenue 3agau. [IpoBepka 3asaHus

Pazpnen 4. MatemaTuueckue Mo/ie/d COCYIL[eCTBOBaHUs. — TeOpeTHuUecKast yacTb — riaBa 9 [1],
pelieHue 3aziau. [IpoBepka 3a/jaHus

5. @®OoHJA OLEHOYHBIX CPEJACTB /Il TEKYIero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTeCcTalMi Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLIEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKYyILLero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBble 3ajaHus (oOLeHOUHOe cpeACTBO - [lokaaj) A/NA OLeHKU CHopMHPOBAHHOCTH
kKomnerennuu ITK-4:

1. luHamuueckas cuctema. [IpocTpaHCTBO cocTosiHUM U omepatop. Pa3oBbiit moptpet. Urpa “XKu3Hp” KoHyasi.
2. TuddepeniiansHble ypaBHEHUs KaK O/IMH U3 CIIOCOO0B 33/]aHus OrepaTopa AWHAMAYeCKOU

cucremsl. ['eomeTpruyeckuii cMbica guddepeHaNbEHOTO ypaBHeHus1. [IprMepsl.

3. [oHsATHE paBHOBeCHUs U ero ycToiuuBoCTU. [IpriMepsi.

4. TToHsTHE NIpefe/IbHOTO LIMK/IA U €r0 YCTOMUMBOCTH. I1prmepsl.

5. JKCcIoHeHLManbHble MpoLiecchkl. BpeMs y/iBoeHUs U yMeHblleHUs BjBoe. fIB/ieHre BHe3almHOro Kpr3uca.
IIpumepsL.

Kputepumu onjeHnBaHus (0L[eHOUHOe CpPeACTBO - Jlok/1af)



Ouenka Kputepun ouieHuBaHus

KauecTBo Zl0K/Ia/ia: paccKa3biBaeTcsi, HO He 00BSICHSETCS CyTh PabOThI; eMOHCTPALJMOHHBII
3auTeHO Marepuas Ob1 0(hOpMJIeH IJI0X0, HeTPAMOTHO; OTBeYaeT He Ha BCe BOIPOCHI; [I0Ka3aHO HeIoJIHoe
B/IaZleHHe CIielrajbHbIM armapaToM; BBIBO/bI HEUETKO XapaKTepu3yIoT paboTy

KauectBO AOK/Id/a: 3a4UThIBAETCA, Hpe,ELCTaBJIeHHbe/JI AEMOHCTpauHOHHbIﬁ MaTepuaa He
He

HCI10JIb30BaJICA JOK/TIaAUMKOM; He OTBe€UAeT Ha BOIIPOCHI; B/id/leHre CIIelila/IbHbIM allllapaTOM
3a4TeHO

OTCYTCTBYeT, BbIBO/Ibl UMEIOTCs, HO He 10Ka3aHbI

5.1.2 TumnoBble 3ajaHusi (OLleHOYHOEe CpeJCTBO - 3afiaHMs) /Il OIeHKH CopMHPOBAHHOCTH
Komnerenyu ITK-4:

1. 3a Kakoe BpeMsi BbITEUET BOJA U3 LIWJIMHAPUUECKOTO OakKa JUaMeTpoM 2 M U BBICOTOU 3 M Uepe3 OTBepCTHe
BHU3Y ariaMeTpoM 4 cM? Och Oaka BepTHKaIbHa.

2. [1Be Maccel m, CKperyieHHbIe TIPY)KUHOMW »KeCTKOCTH K, IBIKYTCS B/I0JIb TOPU30HTA/IbHOM MPSIMOY 6e3
Tpenus. Hamvcatb ypaBHeHUsl JBU)KEHWsI, HAWTH pellleHre U AaTh ero UHTePITPeTaLuio.

3. WccnenoBaTh B3aUMO/IeMCTBUE ABYX MMOIY/ISILUNA 1 HApHUCOBaTh (pa3oBbIii TOPTPET

dx/dt=3x-2x2-xy, dy/dt=2y-y2-2xy.

Kputepumu orjeHnBaHus (OL[eHOUHOE CPeACTBO - 3aflaHuA)

Ouenka Kpurepun onieHnBaHus

OTBeT MOJIHBIA U HpaBHHBHLIﬁ Ha OCHOBAHHWHA I/I3yq6HHOﬁ TE€OpUH; TEOPETH‘JECKI/Iﬁ MaTepuvaa
pelieHre rnoCTaB/I€eHHBIX 3da/d4 U3/I0’KEeHbI B HEO6XO,Z[HMOI>1 JIOTUYECKO 110C/ie10BaTe/IbHOCTH,

3a4TeHO o o o
F'PaMOTHBIN HayUHBIN A3bIK; OTBET CaMOCTOATE/IbHBIN. MOFyT OBLITH AOITyLeHbI ABe-TPU
HeCyIeCcTBeHHbIe OIMOKH, UCTIPaB/IeHHbIe TI0 TpeOOBAHKIO TIperoiaBaTesis
OTBeT 0OHApY)KMBaeT HETIOHUMaHWe CTYAEHTOM OCHOBHOTO COZIep>KaHus yueOHOro MaTeprasa Win
He
AOITyIleHbl CyLljeCTBEHHbIE O]_LII/I6KI/I, KOTOpbIE€ HE MOT'YT OBLITH HCIIpaBJ/IEHBI ITPXU HABOAAINUX
3a4TeHo
BOIIpOCax npenojasaTers
5.1.3 TumoBble 3ajaHus (omeHOUYHOe cpeAcTBO - KOHTpo/ibHass padora) /I OLEHKH

copmupoBanHocTu KomnereHuu [TK-4:

Bapuanr 1

1. Jlogka 3aMe//isieT CBOe ABW)KEHUe IO/ IelCTBHeM COTIPOTHBIIEHHS BOJbI, KOTOPOE MPOMOPLIMOHA/IBHO
CKopocTH ABrkeHus. HauanbHas CKOpPOCTh 104KU 1.5 M/ceK, CKOpOCTh ee yepes 4 cek paBHa 1 M/cek. Korga
CKOPOCTb JIOAKY YMeHbIINTCSA A0 1 cvm/cek? Kakoii myTh MOKeT MPOWTH JIoZIKA [0 MTOJTHOW OCTaHOBKU?

2. 3a Kakoe BpeMs BbITeUeT BCs Bofla U3 6aka pasmepamu SxH, ecii y Hero ectb /iBa OTBEPCTHS C
3(QQeKTHBHBIM CEYEHHEM G, OJIHO B /IHE, a Ipyroe B OOKOBOH cTeHKe Ha BeicoTe H1<H.

BapuaHnr 2
1. /IBa mapalroTicTa NphiratoT C BHICOTHI 1.5 KM OJUH 3a JPYTUM C UHTEPBa/JIOM BpeMeHU 3 MUHYTHI. [lepBbIii
Cpasy pacKpbIBaeT NapallioT, a BTOPOi — /Miib Ha BblcoTe 0.5 KM 0T 3eMsid. KOTODBINM 13 HUX [IPU3EM/IUTCS



TIePBBIM, €C/TH TIpe/ie/IbHast CKOPOCTh TaZieHus 0e3 mapariiora paBHa 50 M/Cek, a ¢ MaparlioToM 5 M/Cek?
2. Bopouka umeet opmy KoHyca paguyca R=0.5 m u BoicoTsl H=1 M, oOpariieHHOro BepIiMHOM BHU3. 3a Kakoe
BpeMs BbITEUeT BCS BOJa U3 BODOHKU Yepe3 KPyIJioe OTBEPCTHE pajuyca 2 CM, C/leJlaHHOe B BepIlHe KOHyca?

Kputepuu oneHuBanus (oneHoUHoe cpeAcTBO - KoHTpo/IbHast padoTa)

Ouenka Kpurepuu onieHnBaHus
OTBeT IOJIHBIA U HpaBHHBHLIﬁ Ha OCHOBAHUHA I/I3yq6HH0171 TE€OpUH; TEOPETH‘JECKI/Iﬁ MaTepuaa
pelieHre rnoCTaB/I€EHHBIX 3a/id4 U3/I0’KE€HBI B HEOGXOAHMOﬁ JIOTUYEeCKOH 110C/1e10BaTe/IbHOCTH,
3aUTeHO . . .
F'PaMOTHBIN HayUHBIN A3BbIK; OTBET CaMOCTOATE/IbHBIN. MOFyT 6I:IT]> AOITyLeHbI Be-TPU
HeCyIecTBeHHbIe OIMOKH, UCTIPaB/IeHHbIe TI0 TpeOOBAHKIO TIperoiaBaTesist
OTBeT 0OHApY)KUBaeT HETIOHUMaHHWe CTYAEHTOM OCHOBHOTO COZIep>KaHUsl yueOHOro MaTeprasa Win
He
JIOTYIIIEHBI CYIL[eCTBEHHbIE OIIMOKH, KOTOPhIE HEe MOT'YT ObITh MCITPABJIEHBI TIPYU HABOSIIMX
3aUTEHO
BOMpOCax MperoziaBaTesis
5.1.4 TunoBble 3asanusa (oueHouHoe cpeacTBo - CoOecefoBaHue) [Jisi  OLEHKH

copmupoBanHocTu KomnereHuu [TK-4:

O© 00O NN Ul &~ WIN -

. [ToHsATHST «COCTOSIHME», «OTIepaTop», «AMHAMUYeCKas CUCTEMa.

. ®a3oBoe NPOCTPaHCTBO U (Pa30BbIii MOPTPET.

. MapKoBcKuUIi IpoLiecc KaK HOBbIM TUIT AUHAMUYECKOI CUCTEMBI.

. JuddepeHnryansHoe ypaBHeHHe KaK Cr1ocob 3a/jaHust orepaTopa JUHaMUYeCKON CUCTeMBI.
. Mogens Toppuueniu BbITeKaHUS XXUKOCTH U3 XyZAO0ro cocya.

. YTouHeHue Mozien Toppuyesy.

. Mogenb «1puTOK-0TTOK». CHU(OH.

. MasTHUK, ero a3oBoe MpOCTPaHCTBO U (a30BbIi MOPTPeET.

. Mogiens 3arpsisHeHust Bojj0eMa C 3a/lBOM.

10.3HepreTuueckas Mo/ie/lb paboThI cep/lia.
11.5Hepreruyeckas mogesns I'DC.

12.ITpuHIMI HaMMeHbLIero AelcTBYsl, ypaBHeHUe Jlarpamxka.
13.IuHaMuueckuit femrdep.
14.Mopenb «XULIHUK->)KepTBa»

15.Mojenb B3aMOZIeCTBYS ABYX TTOMY/ISALIMIA
16.Mogenu cumbro3a.

17.TIpyHLIAIT HAaUMeHbIIIero JefcTBYs U ypaBHeHUe JlarpaHxka.

Kpurtepuu oueHnBanus (oneHouHoe cpecTBo - CobeceioBaHme)

OueHka

KpuTtepun orjeHMBaHYA

3a4TeHO

OTBeT M0oJIHBIN U TIPaBU/IbHBIN Ha OCHOBaHUM W3YUeHHOM TeOpHH; TeOpeTHUeCKUil MaTepral u
pellieHHe [TOCTaBIeHHBIX 3a/lay W3JI0XKeHbI B HeOOXOAMMOM JTOTHUeCKOU TIoCIej0BaTe/TbHOCTH,
I'PaMOTHBIM HayUHbIH 53bIK; OTBET CAMOCTOSITE/IbHBIN. MOryT ObITh /I0MyIIeHb! JBe-TPU
HecylecTBeHHbIe OIIMOKM, UCTIpaB/ieHHbIe 10 TPeOOBaHMIO Mpero/aBaTerIst

He
3a4TeHO

OtBeT 0OHapy’KMBaeT HEIIOHMMaHKe CTY/JeHTOM OCHOBHOT'O COJiepyKaHUsl yueOHOro MaTepuana uin
JIOTYILeHbI CyIleCTBeHHbIe OMMOKM, KOTOpPhIe He MOTYT ObITh MCIPaB/ieHbI TIPH HAaBOASIIAX




OueHka

Kpurepuu orjeHUBaHUS

BOITPOCaXx Mpero/iaBaTesist

5.2. OnucaHue MKaJl OIeHNBAaHUA Pe3y/IbTaToB 00yuyeHHs 10 JUCIUIIMHE ITPH MPOMEe)XyTOYHOMH

aTTecTanuu

IITkana oneHUBaHUsI C)OPMHPOBAHHOCTH KOMIIeTeHLINMI

YpoBeHn
b
chopmu Hey/I0BJIETBOP | Y/AOBJIETBO OouYeHb
TJIOXO0 XOpOLIOo OT/INYHO TPEBOCX0/{HO
POBaHH HMTEe/IbHO pUTe/ILHO XOpo1Io
oCcTH
KoMIeT
eHIuit
(uHANK
aropa
AOCTHIK He 3aYTeHO 3auTeHO
eHus
KoMIet
eHIHI)
YpoBeHb
OtcytcTBHE YpoBeHb poset
o . 3HaHU B
3HaHUU MuHnManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTHYecKoro 0 obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. ” JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HAHUM HIDKe " 0111eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb 1o11eM COOTBETCTB
MHHHMAa/bHBIX - riporpamMme obneme,
3HaHUS | OLIEHWUTb MIOJHOTY o 3HaHUM. rporpamMme yiolieM
o TpeboBaHUH. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonyleHo MOJTOTOBKH! rporpaMme
Hmenu mecto . JomyieHo M MporpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1eHo MOATOTOBK
rpy6ble omMOKH HECKOJIbKO TOATOTOBKHU.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
HecylecTBe
obyyarorerocst T omboK HerpyobIx HHEIX HeT.
oTBeTa oInb0oK
ormbok
IIpogemoHc
TPUPOBAHBI
IIpogemoHc PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPHUPOBaHBI | BCe
BCE yYMeHHsI. ITpogemMoHcTp
OCHOBHBIe OCHOBHBIE
OtcyTcTBUE OCHOBHBIE Perenst HMPOBaHkbI BCe
ITpu perennn yYMeHUsI. YMeHUSI.
MHHUMa/IbHbIX YMeHUSI. BCE OCHOBHBI®
o CTaH/IapTHBIX PeruieHsl Peruens! Bce
YMeHHH. PelrteHsl Bce | OCHOBHBIE YMeHUSI.
3a7lad He THUIOBbIE OCHOBHbIe
HeBo3M0XXHOCTB OCHOBHBIE 3a/iauu C Perens! Bce
MPOJIEMOHCTPUP | 3afauu C 3ajlauu C
OLIeHUTDb Hanuue 3a7lauml. OTZeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpybbIMU | Herpy6bIMU
yMeHHU BemmonHeHs! | U 3ajlaun.
OCHOBHbIE omMOKaMH. | OLIMOKAMHU.
BCJ/Ie/ICTBUE BCe 33/laHUsl | HecyllecTB | BoimosHeHbI
ymeHust. imeu | Breinonsens! | BeinosnHeHb!
OTKasza B TIOJIHOM €HHBbIMU BCe 3a/laHus, B
MecTo rpyObie BCE BCe 3a/IaHust
obyuaroiierocs ot obbeme, HO | HeJoueTaM | TOJHOM
oImoKH 3aZlaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpbIe U, obbeMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HeKOoTopble
HefjoueTaMH | bI BCe
obbeme c
3ajlaHys B
He/loueTaMu
TO/THOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH IIpogemoHc
6a30BbIX ITpu pereHNN o TPHPOBaHbI TPUPOBAHBI
bl Habop TPHPOBAHbI IIpogemoHCTp
HaBBIKOB. CTaH/|apTHBIX 6asoBble HaBBbIKU
HaBBbIKOB 0a3oBbIe HWpOBaH
HeBo3MO>KHOCTb 3ajlad He HaBBIKU TIPA npu .
b0 ¢ HaBBIKY IIPA TBOPYeCKHUH
OLIeHWTb Ha/luue | TPOAEeMOHCTPUP peleHUn pereHnu
HaBbiku perIeHust pelLeHnr TIOAXOZ, K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/lapTHEI CTaH/|apTHBI pelIeHHI0
BCJ/Ie/ICTBUE HaBbIKU. VMenu X 3afia4 C HBIX 33/jau
X 3a/lau C X 33724 Oe3 HeCTaH/apTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEeKOTOPbIM omuboK u X 3a/iau
obyuarorerocsi Ot | OIUOKH u OIMOO0K U
u He/|0YeToB
oTBeTa He/loueTaMu HeJJ04ueToB

He/loueTaMu




Ixana OLl€eHUBAHUA ITPU HPOME)KYTOHHOﬁ aTTeCTalunu

OneHka YpoBeHBb NOJrOTOBKH
TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUINHA, COpPMUPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWsl, B/afieHusi [0 COOTBETCTBYIOLMM KOMIIETEHL[USIM Ha YPOBHe BBbIlIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi
OT/INYHO Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JUCLIUIIIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3AUTeHO OuYeHb XOpOII0 Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLIIUINHA, ChOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XOpOo1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JUCLIUIUIMHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yJAoB/IeTBOpUTeNb | Bce kommereHiy (W4acTé KOMIIeTeHLMH), Ha ¢OPMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO [IUCLIMIUINHA, C)OPMUPOBaHbI HAa YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTs ObI
0[1Ha KOMITeTeHL{isi ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyjoBeTBopure | XoTs Obl 07Ha KOMITeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIETBOPUTEIBHON.
JIBHO
He 3a4YTeHO
TJIOX0 Xots 66 0ZjHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOX0O»

5.3 Tunosblie KOHTPOJ/IbHbIE€ 3dJdHHA HW/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HPOMQ)KyTO‘—IHOI‘/'I dTTeCTallUl C YKd3dHUE€EM KPpUTEpPpHEB HX
OIl€eHUBAHUA:

5.3.1 TunoBble 3afaHusA (oIeHOUHOe CpeAcTBO - KOHTpo/IbHbIE BOMPOCHI) A/l OLIEHKH
copmupoBanHocTu KomnereHiuu [1K-4

1. Hunamuueckas cucrema. [IpocTpaHcTBO cocTosiHMM U oriepatop. ®a3oBbiii optpet. Mrpa “2KusHp”
Kony>4.
2. [uddepeHianbHble ypaBHeHUs Kak OJJUH U3 CIIOCOOO0B 3a/laHus orlepaTopa JMHaMAYeCKOol CUCTeMBI.

I'eomeTpryeckuii cMbica auddepeHLabsHOTO ypaBHeHYs. [IpymMepsl.

3. Mogens Toppuuennv BeITEKaHUS )XUIKOCTU U3 XyA0r0 COCyZa.

4. Mogenb «BrekaHue — BbiTeKaHue». [[OHsITHe paBHOBeCHS U ero yCTONUNBOCTH.

5. Mogenb u3MeHeHUs YPOBHS BOJbI B BOAOXPaHW/IMIIE C IIVIOTUHOW U THPOCTaHLIMeH.

6. MaremaTryeckasi MoZie/Ib 3aCOJIeHHsI OTPaHUYeHHOr0 BOJ0EMa C 3a/IMBOM.

7. JHepreTuueckasi MOZieJib cepAua.

8. OKCIIOHEeHLIMa/IbHbIe [IpoLiecchl. Bpems yiBoeHUs M YMeHbIlIeH s B/iBoe. fIBjieHue BHe3arHoro

KpH3uca



9. MaremaTHuecKue MOJe/I1 paSuoaKTUBHOIO pacliaza, MorJIoleHUs: U3/1yYeHusl.
10. MaremaTtryeckas Mogesib pa3sroHa pakersl. @opmyJia LI1noaKoBCKOro.

Kputepuu oneHnBaHus (0LleHOYHOEe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

Ouenka Kputepun ouieHMBaHus

3aUTeHO YpoBeHb 3HaHUI B 00EMe, COOTBETCTBYIOIIEM TTPOrPaMMe MO/ITOTOBKH, 6e3 oImmboK

He 3a4UTeHO VPOBEHB 3HAHUI HIDKe MUHHUMA/IbHBIX Tpe6OBaHHﬁ. Nmenu mecTo FPY6BIE OIIMOKHU

5.3.2 TumnoBble 3ajaHusi (OLEHOYHOEe CpPeJCTBO - 3afiaHMs) /ISl OIeHKH C(HOpMHPOBAHHOCTH
KommneTennuu [1K-4

3aganue 1.

1. Iunamuueckas cucrema. [IpoctpaHcTBo coctosiHuil u oneparop. ©a3oBeiii noptpet. Urpa “Kusab” Konyssi.
2. 3a Kakoe BpeMsi BbITeUeT Bo/ia U3 LIWJIMHAPUYECKOro Oaka AuaMeTpoM 2 M U BBICOTOM 3 M Uepe3 OTBepCTHe
BHU3Y ariaMeTpoM 4 cM? Och Oaka BepTHKaIbHa.

3agaHue 2.

1. AuddepenpansHble ypaBHeHMS KaK OJFH U3 CTIOCOO0B 3a/laHMsI OTiepaTopa AWHAMUUECKON CHCTEMBI.
I'eomeTrpryeckuii cMbict AuddepeHiaabLHOTO ypaBHeHus1. [IpyumMepsl.

2. 3a Kakoe BpeMs BBITeUeT BO/ia U3 I[WIMH/[PUYECKOT0 Oaka aMeTpoM 2 M U BBICOTOU 3 M uepe3 OTBepCTHe
BHM3Y guaMeTpoM 4 cM? Ock 6aka ropu30oHTaIbHa.

3aganue 3

1. Mopens «BrekaHue — BeITekaHue». [loHATHe paBHOBeCHs U €r0 YCTOHYUBOCTH.

2. 3a Kakoe BpeMs BBITEUET BO/ia U3 I[WIMH/[PUUYECKOT0 Oaka maMeTpoM 2 M 1 BBICOTOM 3 M uepe3 /iBa
OTBepCTHUs MaMeTpOM 4 CM, O/THO BHH3Y, a BTOpOe B OOKOBO# cTeHKe Ha BbicoTe 1M? Och Oaka BepTHKasbHa.

Kputepumu orjeHnBaHus (OL[eHOUHOE CPeACTBO - 3afiaHuA)

OueHka Kpurepuu orjeHBaHUS

OTBeT MOJIHBIA U HpaBH]IBHLIﬁ Ha OCHOBAHHWHA H3y‘—1€HHOI71 TE€OpUH; TEOPETH‘—IECKI/Iﬁ MaTepuaa
pelieHre rnoCTaB/I€EHHBIX 3da/d4 U3/I0’KE€HBI B HEOGXO,Z[HMOﬁ JIOTUYECKO 11ociie10BaTe/IbHOCTH,
FpaMOTHblﬁ Hay‘—[Hblﬁ A3BIK; OTBET CaMOCTOSITe/TbHBIN. MOFyT OBITE AOIyILeHbI ABe-TPU
HeCyIljeCTBEHHbIE O]J_II/I6KI/I, HCIIpaBJ/IeHHbIE 110 TPE6OB8HI/II-O npernojaBaTesis

3a4TeHO

OtBeT 0OHapy>KMUBaeT HEIIOHUMaHHe CTYJeHTOM OCHOBHOTO COJiep>KaHUsI y4eOHOTro MaTepuaa Win
JIOMYIIeHbI CylleCTBeHHbIe OIMOKH, KOTOPbIe He MOTYT ObITb MCTIPaBJIEHbI ITPU HABOZSIIUX
BOMpOCax MpernoziaBaTesis

He
3aUTeHO

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUTUTHHBI (MOAYJIs)



OcHOBHasi uTeparypa:

1. Hetimapk FOpwmit MicaakoBuu. MaTeMaTHuecKre MOZIe/I B eCTeCTBO3HAHUM U TeXHHUKe : yue0. [is
CTYJ€HTOB BY30B, 00yuaroluxcs 1o HaripaBiaeHuto 510200 "TIpukiagHas MaTeMaThka U MHGOpMaTHKa"
u crieguaabHocTH 010200 "TIpukiagHasi MaTeMaTrka U uHGopMartuka" / HHI'Y. - H. Hoeropop, : I31-Bo
Hwxerop. yn-Ta, 2004. - 401 c. - ISBN 5-85746-496-X : 80.00., 156 3K3.

2. Heiimapk FOpuii VMicaakoBuu. [IuHaMuuecKre MOZie/Id TeOPUM yripaB/eHust. - M. : Hayka, 1985. - 400 c.
:un. - 3.80., 57 9K3.

[ononHuTebHAs TUTEpaTypa:

1. Hetimapk FOpuii MicaakoBuu. [JuHaMUuecKue CUCTeMbI U yIpaBJsieMble rpoijecckl. - M. : Hayka, 1978.
-336 c. : um. - 1.50., 40 3K3.

2. AuapoHoB Anekcanzp AnekcanapoBuu. Teopus Konebanuii / ¢ npeaucs. JI. V1. MaHzesnbinTama. - 2-e
u3g. - M. : Hayka, 1981. - 568 c. : un. - 2.60., 274 3k3.

3. KysnerjoB FOpuii AnekceeBud. MareMaTrueckue Mo/le/Ti COBpeMeHHOI'0 eCTeCTBO3HaHUS :
V36paHHbIe MaTeMaTHYeCKHe MO/ AMHAMUKYU OHMO/IOTUUeCKUX CUCTEM : yueb.-MeToz,. rocobue 1is
crygeaToB HHI'Y, obyuaroiuxcs 1o HarpasaeHHuro noArotoBky 080100 "DkoHOMUKA" M CITel[HaTbHOCTH
080116 "Mar. meTo/bl B 5KOHOMHKe" / HI)Keropo/ickuii rocy/1lapCcTBeHHbIN yHHBepcuTeT uM. H. .
JlobaueBckoro. - H. Hosropog : HHI'Y, 2010-. MaTremaTriueckre MO/ COBPEMEHHOTO
ectectBo3HaHus . Y. 1. - H. Hoeropog, 2010. - 101 c. - 28.47., 39 3k3.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepKaHUeM IHCLIUIITUHBI):

1. ImutpueB A.B. «MojenupoBaHUe TIPOLiecCOB U cucTeM. HemHeliHble [UHAMUYeCKUe CUCTEMbI». —
HWY BIID3. [SnekTpoHHbIM pecypc] // CoBpemeHHas lidpoBasi obpa3oBarenbHas cpefia PD. [caiir].
URL: https://online.edu.ru/public/course?cid=123460

2. babaera M. A. KoHIleniuy COBPEMEHHOTO eCTeCTBO3HaHUS [D/ieKTpoHHbIN pecypc] / CoBpeMeHHast
rdpoBas obpa3zoBarenbHast cpesia P®. [caiit]. URL: https://online.edu.ru/public/course?faces-
redirect=true&cid=3806

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

YueOHble ayJUTOPHU [7Isi TIPOBE/IeHUs] Y4eOHBIX 3aHSATHMH, IPeAyCMOTPEHHBIX 00pa30BaTelbHOU
MPOrPaMMOM, OCHAIIleHbl MYJIbTUMeAUMHBIM 000pyJ0oBaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
Cpe/icTBaMH 00yUeHMsI.

[TomerrieHust 11 CAaMOCTOSITENTBHON pabOThl 0OYYAKOIUXCSl OCHAIleHbI KOMITbIOTEPHON TEXHUKOHN C
BO3MOKHOCTBIO TOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/1€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Tporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nogrotoBku/crieriaabHOCTH 01.03.02 - TIpuknagHas MaTeMaTHKa U MHGOpPMaTHKa.



Agstop(b1): ['ybuna Enena BacuibeBHa, KaHIuAaT PU3MKO-MaTeMaTHUeCKUX HayK
Kapuna Enena FOpseBHa
bonoroB Makcum Uinbuy, KavauAaT (pU3MKO-MaTeMaTHYeCKUX Hayk.

Perniensent(b1): JlomakuHa JIro6oBb CepreeBHa.
3aBenyroumii Kaeapoii: Ocunos I'puropuii BiaguMupoBuy, J0KTOP (PU3UKO-MaTeMaTHUeCKUX HayK.

ITporpamMma ozobpeHa Ha 3ace/jJaHUM MeTOANUECKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpOTOKO/
Neb6.
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