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

npoToko/ Ne 10 ot 02.12.2024 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

AcuMrniToTHUeCKe MeTO/bl TeOpUU KosiebaHui 1 BOJH

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,

2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Muctynvaa 51.B.J1IB.07.02 AcuMnTOTHYeCKHEe MeTO/IbI TEOPUM KOleDaHU ¥ BOJTH OTHOCHUTCS K UacCTH,
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)

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)
IIK-3: Cnocobex TIK-3.1: 3Haem mMemoObl TIK-3.1: CobecedosaHue
cobupame, cbopa, obpabomku u 3Hamb: 3aoauu 3quém:
obpabambieamb u UHMepnpemayuu OaHHbIX — OCHOBHble NOHAMUS, 3aKoHbl U | KonmponbHas KOHMDObHbLE
uHMepnpemuposamb p
CO8pPeMeHHbIX HAYUHbIX NPUHYUNbL, ONUChIBAIOWjUe paboma
daHHbIe 3 80NnpoChl
uccnedoeauli, HEOOGX00UMbIX | pusuuecKue s81eHUs, d MAKHCe
COBpeMeHHbIX
HayuHBIX 02151 popmupoeaHust 86180008 | credcmaust, 8bimexaiowjue u3
uccaedoeanui, no coomgemcmeyowum 3MUX 3aKOHO8 U NPUHYUNOS,
Heobxodumble 015 HAYYHbIM UCCAe008AHUSAM uMeroujue KaKk meopemuueckoe,
¢opmuposaHus ITK-3.2: ¥Ymeem cobupamb, Mak u npukaaoHoe 3HaueHue.
86160006 N0 obpabambieamb u — cospeMeHHOe cocmosiHue U
coomeemcmeylowuM |y ymepnpemuposams daHHble  |aKmyaabHble HANPABAEHUS
HAy4HbIM .
COBPEMEHHbIX HAYUHbIX uccnedosaHuii KonebamenbHbIX U
uccne008aHuUsImM

uccnedosaHuti, Heobxooumble |BONHOBbIX NPOYECCO8 8

015 hopmuposaHus 6180008 | paznuuHbix 0baacmsx ¢usuku.
no coomgemcmayrowjum
HAayUYHbIM UCCAe008AHUSM
IIK-3.3: Umeem

npakmuueckuti onbtm coéopa u

IIK-3.2:
3Hamb:
— MOUHble U NpubAUINHCeHHble

06pabomku OaHHbIX .
nooxoo0bl K ONUCAHUIO KoAebaHull

COBpeMeHHbIX HaYUHbIX
P 4 8 COCpeaomOHeHHle cucmemax

uccnedosaHuti, HEO6X0OUMbIX
Npu HAAUYUU USMEHSIOWUXCS

0151 hopmMuposaHust 8b160008 .
BHEWHUX ycaoeuu u

no coomgemcmeylowjum .
camogo3oelicmeusi;

HAYHHDIM UCCAEO08aHUAM — acumMnmomuueckue mMemoob!
onucaHusi npoyeccos
pacnpocmpaHeHus u ougpaxkyuu
KOpPOMKOBO/HOBbIX Nosell 8
HEeOOHOPOOHbIX HeAUHElHbIX

ducnepeupylowux cpeoax.

IIK-3.3:

Ymemb:

— a0ek8amHo onucbl8amb
¢usuueckue seneHus,
cocmaeasimb U AHAAU3UPO8AMb
ux mamemamuyeckue mooenu, C




npuesneueHuem
00no/HUMenbHO20 Mamepuaind, 8
mom yucse, C UCNONb308AHUE
UHpOPMAYUOHHO-
meneKoOMMYHUKAYUOHHOUI cemu
"HumepHem" u dpyeux
UCMOYHUKOB.

— pewams 3adaqu u npobaembt
meopuu KosnebaHuti U 80/H,
Komopble aHa/102UYHbL paHee
U3yueHHbIM 8 Kypce;

— pewams 3a0auu U npobnembl
meopuu KonebaHuii u 8o,
Komopble aHa102UYHb! paHee
U3yUeHHbIM 8 Kypce, HO UmMerom
6oee 8bicOKULl ypOBeHb
C0HCHOCMU.

— UCNo/Mb308amb HA NPAKMUKe
acumnmomuyeckue Memoobl
meopuu pacnpocmpaHeHus u
Oougpakyuu Kopomkux 80/H 011
uccned08aHust 80NHOBbIX nojell 8
N/1a8HO HEOOHOPOOHBIX CPedax ¢
yuemom pe@paKyuoHHbIX,
OuppaKkyuoHHbIX U
oucnepcuoHHbIX 3¢hpekmos;

— pewamb HeCMaHOapmHble
3a0auu u npobnembit
acumnmomuyecKux mMemooos
meopuu 80/H, KOMOpble
mpebylom Hekomopol
OpU2UHANBHOCMU MbIULIEHUS;

Bnadems:

— npedcmasneHusiMu o
CO8peMeHHOM COCMOSIHUU U
aKmyaabHbix npobaemax
uccnedoeaHuli KonebamenbHbIX U
80/IHOBbIX NPOYECCO8 8
pasauuHbIx 06aacmsx usuku;

— HaBbIKamu cocmas/eHust
mamemamuyeckux mooeseti,
onucblearwjux gusuueckue
npoyeccbl 8 COCpPe0OmMOUeHHbIX U
pacnpeodesneHHbIX cUCMeMax;

— MOYHbIMU U NPUBAUNCEHHbIMU
Memodamu noucka u aHanusd
B03MOJCHBIX peleHull
ypasHeHuti meopuu Konebauuti u
80/H;

— HABbIKAMU Ye/NeHanpaeneHHo20
noucka uHgopmayuu o
HOBelWUX HayUHbIX U

mexHo/102uyecKux




meopuu 80/H;

uHpopmayuu.

docmudiceHusx 8 obaacmu

acumnmomuy4eckux mMemooos

— MamemamuuecKuMu
Memodamu obpabomku

3KCnepuMeHmManbHou

3. CTpyKTypa M cojep>XxaHue JUCLUIL/IMHbI

3.1 TpyA0eMKOCTb AMCLUIIITUHBI

ouHasA

OO011as TPY/J0EMKOCTD, 3.e. 2

Yacos 1o yue0HOMY IJIaHY 72

B TOM UMCJIe

ay/UTOPHBIE 3aHATHSA (KOHTAKTHast padoTa):

- 3aHATHSA JIEKIJUOHHOI'0 THUIIA 16

- 3aHATUS CEMHHAPCKOI0 TUMNA (MpaKTHUYeCcKue 3aHATHS / Ta0opaTopHbIe PadoTh) 16

-KCP 1

camocTosiTe/IbHasi paboTa 39

IIpomexyTouHas arrecTanus 0
3auér

3.2. CozepxaHWe JUCIUIIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMEeO0eHHO20 HA HUX Koauuecmed

akademuuecKux 4acos U 8uobl yuebHbIX 3aHamutil)

HaumeHoBaHMe pa3[esnoB U TeM JUCLAIUIMHBI Bcero B TOM UMCIe
yachl
( ) KonrakrHas pabora (paboTa BO
B3alMO/IeHCTBUY C IIperio/jaBaTesnem),
Yackl U3 HUX
3aHATHS CamocTosTe/nbHasg
CEeMHHApCKOro pabora
3aHsTHs THMa obyvarorerocs,
JIEKLJMOHHOTO | (TIpakTHueckue | Bcero Jacel
THIa 3aHsATHs/abopa
TOpPHbBIE
paboThI), Uacel

b b b b b

0 0 0 0 0
Tema 1. OcLMIATOp C MeJJIEHHO U3MEHSIIOILeICsl UaCTOTOM. 6 1 1 2 4
Tema 2. OcLUIIATOP C TEPUOAUYECKH W3MEeHSIOIIeN sl YaCTOTOM. 6 1 1 2 4
Tema 3. [IBrKeHre B ObICTPO OCLIW/UTUPYIOLIEM IIOJIe. 6 1 1 2 4
Tema 4. Henmuelinblii ocuistop. Pesonanc 5 1 1 2 3
Tema 5. ABTOKO/IebaTeIbHbIE CUCTEMBI 5 1 1 2 3
Tema 6. Cpe[jpl C BpeMeHHOH JucCIiepcHeit. 6 1 2 3 3
Tema 7. BosHbI B 0JHOMEPHBIX CpeJjax C MJIaBHO MeHSIOILUMUCS 5 1 1 9 3
rapameTpamu
Tema 8. ['eomeTpuueckast ONTHKA TJIABHO HEOJHOPOAHBIX CPef. 6 1 2 3 3




Tema 9. KBasuonTuueckue BOJHOBbIE TyUKH. 6 2 1 3 3
Tema 10. PacripocTpaHeHue BOHOBBIX ITyYKOB B I7IaBHO HEOJHOPO/HBIX 6 ) 1 3 3
cpejax.

Tema 11. Camo(poKyCHPOBKa BOTHOBBIX ITyYKOB. 7 2 2 4 3
Tema 12. TemHBIe U cBeT/Ible CONMUTOHSL. [IpesicTaBeHe 0 COMUTOHE Kak O 7 ) ’ 4 3
KBasuuacTuLe.

Arrecrarust 0

KCP 1 1

Utoro 72 16 16 33 39

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTAHBI

Tema 1. OcLunIATOp C MeJi/IEeHHO U3MeHSIIOIeliCsl 4aCTOTOM.

Tema 2. OcLU/IATOP C NePUOANYECKH U3MEHSIOIIeN S YaCTOTOMU.

Tema 3. [IBmxeHue B ObICTPO OCLIWUTUPYIOLIEM TIOJTE.

Tewma 4. HenuHeliHblii ocuiiiaTop. PesoHaHc

Tema 5. ABTOKO/Ie0aTebHbBIE CUCTEMBI

Tema 6. Cpe/ibl C BpeMeHHOM HCIIepcurei.

Tema 7. Bo/iHBI B OZJHOMEPHBIX Cpejiax C IJIABHO MEHSIFOLMMUCS I1apaMeTpaMu.
Tema 8. ['eoMeTpryeckas ONTHKA [1JIaBHO HEOJHOPOJHBIX Cpef,.

Tema 9. KBasuontryeckue BOJTHOBBIE ITYUKH.

Tema 10. PacripocTpaHeHue BOJIHOBBIX IIyUKOB B IJIABHO HEOJHOPOZHBIX Cpefax.
Tema 11. CaModoOKyCHUpOBKa BOJTHOBBIX ITyUKOB.

Tema 12. TemHble U cBeT/ble COJUTOHBL. IIpeficTaB/eHre 0 COIMTOHE KaK O KBa3uyacTulle.

4. YueOHO-MeTOAMUeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXCs

CamocrosiTenbHasi paboTta oOyuarou[uxcsi BK/IIOUaeT B CeOsi MOJATOTOBKY K KOHTPOJIBHBIM BOIIPOCAM U
3a/laHUSIM JIJIs1 TEKYIlero KOHTPOJISi ¥ TIPOMEXKYTOUHOM aTTeCTald M0 WUTOTaM OCBOEHHS JUCLIATUIAHBI
TIPUBE/JIeHHBIM B II. 5.

[B dbopme an1ekTpoHHOr0 JOKyMeHTa AocTynHa Ha caiite EdWorld «Mup MaTemMaTnueckux
ypaBHeHuii», UITIM PAH, 2004-2016, URL http://eqworld.ipmnet.ru/ru/library/physics/plasma.htm —
CBOOO/IHBIN [O0CTYTI]

3. Kpasuos FO.A., Opsio FO.N. ['eomeTprueckasi ontvka HeOAHOPOAHBIX cpel. - M.: Hayka, 1980.
[B dbopme s1eKTpoHHOTO JOKyMeHTa AocTyIHa Ha caiite EdWorld «Mup MaTemaTrnyeckux
ypaBHeHui», UTIM PAH, 2004-2016, URL http://eqworld.ipmnet.ru/ru/library/physics/optics.htm —
CBOOOHBIN fOCTYT]

5. @®OoHJA OLEHOYHBIX CPEJCTB [/l TEKYIero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTeCcTalyy Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3afiaHus, He00X0JUMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4yeHHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB UX OLleHNBaHHUS:



5.1.1 TumnoBble 3ajaHusa (oueHouHoe cpeacTBO0 - CobecefoBanue) [Jisi  OLEHKH
chopmupoBanHocTa KommereHuu ITK-3:

KonebarenbHbIi KOHTYD C HEJTMHEHMHOW eMKOCTBIO UM HeJTMHeHHOW UHIYKTUBHOCTBIO.
Konrakt /J)x03edcoHa.
3ajiaua 0 caMOMH/YLIMPOBAHHO MTPO3PayHOCTH.

YHI/IBepCaHbeIe MO/Jie/TM KOHCEePBATHUBHbBIX KojiebaHui BO/IH3H MHUHHWMYMa I'JIaJKOr'o II0TeHLKa/la:
OCLHU/IVIATOPKI C KBa,Z[paTHqHOfI HeJTMHEeMHOCTRIO U OCHU/IJIATOPHI C Ky6HQECKOﬁ HeJIMHeMHOCTHIO.

Octunnsarop Ayddunra.
O600611eHHast cxeMa paJIOTeXHUUECKOT0 TeHepaTopa.

[MTapameTprueckre KosiebaHUs B HeJTMHEMHBIX crcTeMaX. He/TMHeHHBIN OCLIM/IIATOP C TapaMeTpUUeCcKuM
BO30Y>KJIeHHEM.

[TapaMeTprueCcKuii reHepaTop 1eKTPOMAarHUTHBIX KosieOaHUH.

Onrtryeckue rapaMmeTpuuecKue yCUINUTENN U TeHepaTophl.

JByXKOHTYypHBIe TapaMeTprUiecKre reHepaTopsl.

Pe30HaHCHOe B3aMMO/eHiCTBHE CBSI3aHHBIX C/Ia00HeIMHEeHHbIX OCLIU/IIATOPOB.
CooTtHowenust Mennu — Poy

Kpurtepuu oueHnBanus (oneHouHoe cpecTBo - CobeceioBaHme)

OneHka Kputepun orjeHMBaHUSA

3auTeHo CTyzieHT /ian pa3BepHYTbIM OTBET Ha BCe BOMPOCHI 6e3 CyliecTBeHHbIX OMHO0K

He 3aUTeHO HPI/I OTBeTE CTYAEHT AOITyCKaeT CyLleCTBEHHbIE OIIMOKA B OCHOBHOM MaTepudjie

5.1.2 TunoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiauM) A1 OIeHKH C(HOPMHPOBAHHOCTH
komnerenyu ITK-3:

3azmaua 1. HaliTu rpaHulibl 11epBOi 30HbI HEYCTOMUMBOCTHU JjIs1 OCLIA/IATOPA C YaCTOTOM, U3MeHsitoLelics

CTyTNieHYaThbiM 00pa3oM.

3azava 2. HaliTu rpaHuLbl BTOPOM 30HBI HEYCTOMUMBOCTH /1JIs1 OCLIW/LISITOPA C YaCTOTOM, M3MeHSIOIIeics 1o
rapMOHUYECKOMY 3aKOHY.



38,[{8‘{{:1 3. Haiitu aAHa6aTH‘IECKI/Iﬁ WHBapPWAHT U YC/IOBUA €TI0 IIPUMEHUMOCTU AJ1d ABHU)KEHUA 3JIEKTDOHA B
MelJIEHHO W3MeHARIeMCsd MalrHUTHOM IIO0JIe.

3agaua 4. Haiftu aguabaTryeckyii THBapUaHT M YCJIOBUS €r0 TPUMEHUMOCTH [iJIsI IIapYKa, KaTaroLuncs 110
TOPU30HTA/ILHOMY CTOJTY MEX[Y [JBYMs CTeHKaMH, O/iHa U3 KOTOPBIX Me//IeHHO KoJiebeTcsl.

3azaua 5. OreHUTH rTyOMHY IPOHUKHOBEHHS] KBa3UMOHOXPOMAaTUYeCKOTro 110JIst ¢ aMruuTy ok EO B
TMIJIOCKOC/IOUCTOIO CPeAly, IoKasaresb IIpe/oM/IeHNs KOTOPOH M3MeHsIeTCs [0 JTMHENMHOMY 3aKOHY.

3anaua 6. VicciienoBath noBefeHre Gr3Uueckoro MasiTHUKa C JJIMHHOM L, Touka rmo/iBeca KOTOPOTO a)
K0/1e0J1eTCsl BepTHUKA/IBHO, b) K01e6/1eTCsi TOPU30HTAIBHO | C) BPAIL[aeTCsi 10 OKPY>KHOCTH C YaCTOTOU @,

Tipe/iriosiarasi, UTo ®2 CyIeCTBeHHO MPeBOCXOAUT BenuurHy L/g.

Kpurepumn orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afa4n)

OueHka KpuTtepuu orjeHMBaHNA

BrIro/iHeHb! BCe WK 00/IbIIasg YacTh 3TAIloB pelieHrs 3a4a4u Wik 3alada pelleHa C
3a4TeHO
He3HaUYuTe/IbHbIMKU HeJOYeTaMH. PeBy]’ILTaTLI npeacTaB/eHbI B CPOK

He
BrInonHeHsI He BCe MpakKTU4YeCKHe 3a/iaHrs WKW BBITIOJIHEHBI HE B TTIO/THOM obneme
3a4TeHO

5.1.3 TunoBble 3ajaHust (oreHOYHOe cpeAcTBO - KoHTposibHasi pabora) /il OLIEHKH
copmupoBaHHocTH Komnerennuu ITK-3:

3agauva 1.

OmnwmcaThb MpoIiecc MepecTPOUKKU YaCTOThI ¥ TVIOCKOM BOJIHBI, HAajleTaroIel Ha PPOHT MOHM3ALUH, CJ/TH OH
JIBIDKETCSI HABCTPeUy a) C «J0CBETOBO» U b) CO «CBEPXCBETOBOW» CKOPOCThIO.

3agauva 2.
Hatitu ctpykTypy poHTa yjapHOU BOHEI [/1s1 ypaBHeHus1 broprepca v CKOpoCTb ero IBHKeHMUS.
3agaua 3.

HatitTi cemeiicTBo comMTOHOB ypaBHeHUs1 KopreBera-ie Bpusa. HaliTi uHTerpanb! ABHKeHUs HCXOAHOTO
ypaBHeHUs1, KOTOpble OTBEYAIOT UMITYJIbCY U SHEPTUU COJIUTOHA.

3agauva 4.
Hatitu cTpykTypy yZAapHO# Bo/HBI U pOpMYy CoJTMTOHa ypaBHeHus1 broprepca — KopreBera-zie Bpusa.

Kpurtepuu oueHnBanus (oneHoUYHoe cpeicTBO - KoHTpoO/IbHasA padoTa)

OneHnka Kputepuu orjeHuBaHUs

3a4TeHO BhbIrosiHeHa OCHOBHasl 4aCThb 3a/laHKA C He3HaUMTe/IbHBIMU He/joueTaMu.




OueHka Kputepuu olieHMBaHUs

He 3aUTeHO BrInonHeHO MeHblIIe T10/I0BHHbI pa60TbI.

5.2. OnMcaHue MIKaJI OleHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO JUCIUIIMHE IPH MPOMe)XXyTOUHOH
arrecranyu

IITkana oueHuBanus c)OPMHPOBAHHOCTH KOMIIEeTeHI[UI

Yposen
b
copmu Hey/A0BJIeTBOP Y/I0BJIETBO O4YeHb
IIOXO X0pOoII0 OT/IHYHO MPeBOCX0/{HO
pOBaHH HTEe/IbHO PHTE/IBHO X0poIIo
ocTH
KOMITIeT
eHIUH
(uHAMK
aropa
AOCTHIXK He 3a4TeHO0 3a4TeHOo
eHus
KOMIIeT
eHIHiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
” o 3HaHUM B
3HaHUU MuHuManeH | 3HaHUM B obBeMe YpoBeHb
TeopeTHUeCcKoro 0 obbeMe, > 3HaHWUK B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuaa. o JIOTyCTUMBI | COOTBETCTBY obbeme, .
3HaHUM HIDKe " oLeM 3HaHUH B
HeB03MOKHOCTD 1 ypoBeHb oLIeM COOTBETCTB
MUHHUMaJIbHbIX o rporpamMme obbeme,
3HaHWSA | OL|eHUTb NOJHOTY o 3HaHUM. rnporpamme yro1emM
N TpeboBaHUI. MOJTOTOBKHU TIpeBbILIAOLIe
3HaHUN [Jony1eHo NO/rOTOBKU rporpaMme
Nmenu mecto . JonyeHo M IIpOrpammy
BC/Ie[ICTBHE MHOT'O . JonyieHo MOJTrOTOBK
rpyObie OIIUOKK HECKOJIbKO TIOJTOTOBKH.
OTKasa HerpyObIx HEeCKOJIbKO u. Oumbok
HeCylllecTBe
obyuatorerocs ot orboK Herpy06bIx HHEIX HeT.
oTBeTa omb0ok
oumbok
IIpogemoHc
TPUPOBaHbI
[Tpomemonc PHp
[IpogemoHc | Bce
IIposeMoHC | TpupOBaHbI
TPUPOBaHbI | OCHOBHBIE
TPUpOBaHbl | BCe
BCE YMeHUs. IIpomemoHcTp
OCHOBHbIe OCHOBHBIE
OtcyTcTBHE OCHOBHBI® Perens! HpOBaHBbI BCe
[Ipu pereHun YMeHUSL. yMeHusl.
MUHUMAJTbHBIX yMeHusl. BCE OCHOBHbIEe
. CTaH/apTHBIX Perenst Periens! Bce
YMeHU. PeluieHbl Bce | OCHOBHbIE yYMeHHUs..
3a7iay He TUTIOBBIE OCHOBHBI®
HeB03MO>KHOCTb OCHOBHBIE 3aJauu C Periennl Bce
MPOAEMOHCTPUP | 3afa4yu C 3a7auu C
OLIeHUTb Ha/TMuKe 3aJauM. OTJie/IbHBIM | OCHOBHBIE
YmeHus N OBaHbI HerpyObIMH | HerpyObIMu
YMeHHUI BrimonHeHs!l | U 3aJaum.
OCHOBHBIE omubKaMu. | OIIMOKaMMU.
BC/Ie[ICTBHE BCe 33/laHUsI | Hecyl[ecTB | BrImomHeHbI
yMeHus. Vimenu | BeinosnHeHsl | BbinosHeHbI
OTKasa B [IOJIHOM €HHBIMU BCe 33/laHus, B
MecTOo rpy0Oble BCE BCe 33/laHus
obyuarolerocs ot obbeme, HO | HefjoueTaM | TOJHOM
oLIMbKU 3a[jaHus, HO | B IIOJTHOM
oTBeTa HEKOTOpbIe U, obneme 6e3
HE B obneme, HO
c BBINOJIHEH He/loueToB
TOJTHOM HEKOTOphbIe
HeJloueTaMu | bl BCe
obbeme d
3aJjaHus B
HefloueTaMu
TIOJTHOM
obbeme
HaBbiku | OtcyTcTBUE [Ipu perennn Nmeetcsa [Ipopemonc | Ilpogemonc | Ilpogemonc | ITpogemoHCTp
6a30BbIX CTaH/,apTHBIX MHHUMalbH | TPUPOBaHbI | TPHUPOBaHbI | TPHUPOBAHBI | WPOBaH
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Ixana OLl€eHUBAHUA ITPU HpOME)KyTOqHOﬁ aTTeCTalunu

OneHka YpoBeHb NOJrOTOBKH
TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUINHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWs, B/afieHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIllIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi
OT/INYHO Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHWe KOTODLIX HarpaBjeHa
JUCLIUIIIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3AUTeHO OuYeHb XOpOII0 Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLIIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XOpOoI1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JUCLIUIUIMHA, COOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yJoB/IeTBOpUTENb | Bce kommereHIy (W4acTé KOMIIeTeHLM), Ha ¢OpMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO [IUCLIMIUINHA, C)OPMUPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTsS ObI
0J1Ha KOMITeTeHL{Usi ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyjoB/eTBopure | XoTs Obl 07Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIETBOPUTEIBHOY.
JIBHO
He 3a4YTeHO
TJIOX0 Xots 66 0ZjHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOXO»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3dJdHHA HWJ/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HPOMe)KyTO‘—IHOI‘/'I dTTeCTallUl C YKd3dHUE€EM KPpUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TunoBble 3apaHusA (oIeHOUHOe CpeAcTBO - KOHTpo/ibHbIe BOMPOCHI) A/l OLIEHKH
copmupoBanHocTH KomneTeHuu [1K-3

JlarpaHkeB ¥ raMUJIbTOHOB (hOpMau3M IPU OMUCAHWY JABUKEHUST CUCTeMb] MaTepHa/IbHBIX TOUeK.
KaHoHMueckye niepeMeHHEIe [1eNCTBHe, YTOJl.

AjuabaTrueckuii ”HBapUaHT [/t OCLIWIIATOPA C MeJIEHHO W3MEHSIOIEICS YaCTOTOM.
OctmnnsTop € epruoJudeckK U3MeHsIFOIeNcs YacToTol. Y paBHeHne Xuiia u Teopema Proke.
[TapameTprueckuii pe30HaHC U NpeficTaB/leHNe O 30HaX HEYCTOMUMBOCTH.

YpaBHeHue MaTbe U rpaHULlbl TIEPBOi1 30HBI HEYCTONUHBOCTHY.

[BikeHne B OBICTPO OCLIM/IIMPYOLIeM 11oJie. IIoHsATHe 0 TIOHJepOMOTOPHO# Cue.

MasTHMKa KaHI/IL[LI " €ro COCTOSAHUA paBHOBeECHH.



KonebartenbHbIl KOHTYP C HEJTMHEHHOW €éMKOCTBIO UM HeJTMHEHHOW UHIYKTHBHOCTBIO.
Konrakt /J)xo03edcoHa.
3ajiaua 0 cCaMOMH/YLIMPOBAHHOM MTPO3PayHOCTH.

YHI/IBEPCEU'H:H]:IE MO/Jie/TM KOHCePBATHUBHBIX KoJiebaHui BO/H3H MHWHUMYMa I'/IaAKOI'0 IMOTeHHa/la:
OCLHU/IVIATOPKI C KBaApaTHqHOﬁ HeJIMHeMHOCTRIO 1 OCHU/IJIATOPHI C Ky6H‘-IECKOI>i He/IMHeMHOCThIO.

Octmnnsrop Ayddunra.

BbIHY>KJeHHbIe KoJiebaHust TUHEHHOTO U HeJTMHEHHOTO OCLIU/IATOpa. [TOHATHE 0 pe3oHaHCce.
YKOopoueHHble ypaBHEeHUs U pe30HaHCHbIe KpUBIe.

KBa3zurapmMoHUUecKue U peslakCarlioHHbIe Ko/iebaHust B aBTOKO/Ie6aTeTbHbIX CUCTEMAX.
O6o00611eHHast cxeMa paJuOTeXHUUECKOT0 TeHepaTopa.

JlammoBslii reHeparop Ban gep ITossi. YpaBHenus Ban zep ITosis.

ABTOreHepaTop Ha aKTUBHOM 3jieMeHTe C OTpULlaTe/IbHOU AuddepeHIraibHOM TPOBOAUMOCTLIO.
YpaBHeHue Panes.

budypkauys AuzpoHoBa — Xorida.

@®a30Bble MOPTPETHI /151 KOHCEPBATUBHOTO U JUCCUTIATUBHOTO HEIMHEMHOTO OCLIW/LIsITOpa. TUMbI
BO3MO>KHBIX COCTOSIHHUI paBHOBECHS.

[IBI>keHMe TI0 cernapaTpuce Jjisi PU3MUYECKOro MasiTHUKA.

Pa3sioykeHue B psiji TIO CTETIeHsIM TTapaMeTpa HeJIMHEHHOCTH [I7Is OCIIWIIITOPA C KBaZ[paTUUHOM
HeJTMHEHHOCThIO.

Pa3io)keHue B psifi TIO CTeIeHsIM IapameTpa HeTMHeHHOCTH /1Sl OCLIJIIATOPA C KyOruecKoi HeJTMHeHOCTHIO.
MeTo MHOTUX MacIITa0oB.

Mertog Ban zep [lons.

Mogenb ®peHkesnst — KoHTOpoBOM. Llenouky cBs3aHHBIX OCLIUIISTOPOB.

I[TpepcraBieHye 0 BOJIHAX B paclipe/ie/leHHbIX CHCTeMaXx.

CpeJibl C BpeMeHHO# (4acTOTHOM) Aucriepcueil. BomHoBoe ypaBHeHMe /i/1s cpef, C BpeMeHHOM AucIiepcre.

OuddepenimantHast opmMa MaTepraabHOTO ypaBHEHUSI.



HucriepcuonHoe ypaBHeHue. [ToHsTHe 0 dha30Bo U TrPyNIoOBOi CKOPOCTH.

PacnipocTpaHeHrie KBa3UMOHOXPOMAaTHUECKOTO UMITY/IbCa B IJTAHHOBO/THOBOM TIPUOJTVKEHHH.
PacriibiBaHMe BOJTHOBBIX MTaKeTOB. MeToJ MOMEHTOB.

YpaBHeHwue 151 orvbaroiieii UMmybca u ero Gyakaus I'puHa.

I'ayccoB UMMyJbC (aBTOMO/IEILHOE PellieHre YpaBHeHUs [y orubaroiiiei). IIpaMoyrobHbINA CHUrHAIT.
VimMmysibe ¢ Haua/tbHOM (ha30BOM MOAYJIALIMEN U ero 3P PeKTUBHOE CKaTHe.

YpaBHeHusi MakcBeJiia.

BonHoBOe ypaBHeHHe. CKangpHOe ypaBHeHHe ['elbMrosbLia.

HeobxoauMble yCI0BUSI IPUMEHUMOCTH FeOMETPUUECKOUW ONTUKHU [jIsI MOHOXPOMATHUECKUX TIOJIeH.

KpuTepuu onjeHuBaHus (oLieHOUHOe cCpeCcTBO - KOHTpo/IbHbIe BOIIPOCHI)

Orenka Kpurepuu orjeHuBaHus

YpoBeHb 3HaHUI B 00bEME, COOTBETCTBYIOLEM MTPOTPAMME TTOTOTOBKH. [I0MyIieHO HeCKOIBKO

3auTeHO
HerpyobIX OIMO0K

He . o
OTCyTCTBHe 3HAHWH TEOPETUUEeCKOro MaTeprana. HeBO3MO)KHOCTh OLIeHUTH MOJTHOTY 3HAHUH

3auTeHO

6. YueOHO-MeTOANUECKOEe U HH()OPMALIMOHHOE 00ecreueHne JUCIUIUTHHBI (MOAYJIs)
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1. Ky3uerjoB Anekcangp IlerpoBuu. JInHeliHbie KosiebaHusi ¥ BOJIHEI : 0. 3a71a4 : yueb. mocobue Jjis
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[ononmHuTebHAs TUTEpaTypa:

1. BunorpagoBa MapuanHa bponuciaBoBHa. Teopusi BosH : [yueb. mocobue st hu3. crieljuasbHOCTeN



yH-TOB] . - M. : Hayka, ['n. pea. ¢dus.-mat. aut., 1979. - 383 c. : un. - 1.10., 145 3K3.
[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJleP>KaHUEM IVCIATUIAHBI):

nporpaMmMHoOe obecrieueHrie U VIHTepHeT-peCcypchl

EdWorld «Mup matemaTnueckux ypaBHeHuii», UTIM PAH, 2004-2016, URL
http://eqworld.ipmnet.ru/ru/library — cBo60oHbBIN AOCTYTT

CoBpemeHHas 1judpoBas obpa3oBaresbHas cpezia PO. [caiit]. YuebHble kypcbl. URL:
https://online.edu.ru/public/courses?faces-redirect=true

7. MaTepua/ibHO-TEXHHYeCKoe ofecrneyeHre AUCHUIUIUHBI (MO/YJIs1)

YueOHbIe ayAUTOPUU [I/ISI TIPOBeZIeHUs] YueOHBIX 3aHATHM, TMpeAyCMOTPeHHBIX 0Opa3oBaTe/bHOU
MPOTpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefCcTBaMH 00yueHUs, KOMITbIOTepaMH.

[TomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLUXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [JOCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/bHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noaroToBku/cneruanbHoctu 01.03.02 - [MpuksiajHas MaTeMaTvkKa ¥ UHGOPMaTHKa.

ABTop(bI): CMupHOB JIeB AjieKcaHIpOBUY, KaHAUAT (GU3UKO-MaTeMaTUUeCKUX HaykK.
PenienzenT(bl): A.T.H., ipodeccop HI'TY um. P.E. AnekceeBa JlomakuHa JI.C.
3aBenyrommii kagezapoii: Ocunos I'puropuii BiaguMuposuu, 10KTOp (PH3UKO-MaTeMaTUUeCKHUX HayK.

ITporpamma o/j00peHa Ha 3acelaHUU MeTouuecKou komuccuu ot 02.12.2024, npotokon Ne 5.
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