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

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,

2026 rog Havasa rmoAroToOBKU



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 | KoHmpoabhas 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, mMak 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:
Ymemb::
-mouHble u npubauiCeHHble

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 - acumnmomuyeckue Memoobl
onucaHusi npoyeccos
pacnpocmpaHeHus u ougpaxkyuu
KOpPOMKOBO/HOBbIX Nosell 8
HEeOOHOPOOHbIX HeAUHElHbIX

ducnepeupylowux cpeoax.

IIK-3.3:

Hmemb:

-a0eK8amHo OnucChliBamab
¢usuueckue seneHus,
cocmaeasimb U AHAAU3UPO8AMb
ux mamemamuyeckue mooenu, C




npuesneueHuem
00no/HUMenbHO20 Mamepuaind, 8
mom yucse, ¢ UCNONb308AHUEM
UHpOPMAYUOHHO-
meneKoOMMYHUKAYUOHHOUI cemu
"HumepHem" u dpyeux
UCMOYHUKOB.

- Pewamb 3adauu u npobaembt
meopuu Koneb6aHuti 80/H,
KOMOpble aHa/102UYHbIM paHee
U3yueHHbIM 8 Kypce, HO umerom
60see 8bICOKUL ypOBEHD
CA0JHCHOCMU.

- Hcnonb3oeamb HA Npakmuxe
acumnmomuyeckue MemoObl
meopuu pacnpocmpaHeHusi u
Ouchpaxyuu Kopomkux 601H 015
uccned08aHust B0AHOBbIX noseti 8
n/1a8HO0 HEOOHOPOOHBIX Cpedax ¢
yuemom pepaKyuoHHbIX,
OupayuoHHbIx U
oucnepcuoHHbIX 3¢ppekmoas.

- Pewiamb HecmaHoapmHble
3a0auu u npobaembl
acumnmomuyecKux mMemooos
meopuu 80/H, KOMOpble
mpe6yiom Hekomopoti
OpURUHAABHOCMU MbIULIEHUSL.

- 81a0emb npedCmMaAsneHUsMU O
CO8peMeHHOM COCMOSIHUU U
aKmyaabHbix npobaemax
uccnedosanuli KonebamenbHbIx U
80/IHOBbIX NPOLECCOB 8
DPasnuuHbIX 0baacmsx GpusuKu.

- O6nadamb HasbIKamu
cocmas/neHus MamemMamu4eckux
MoOesell, ONUChIBAIOWUX
¢usuueckue npoyeccol 8
€OCpedomMoUeHHbIX CUCMeMax;
-MOYUHbIMU U NPUBAUNHCEHHBIMU
Memooamu NoUCKad U aHanu3da
803MOJICHBIX peleHull
ypasHeHuli meopuu KosnebaHuti u
80/1H, d MAKJHCEe HABbIKAMU
YeneHanpasneHHo20 NOUCKd
uHgopmayuu o Hoseliwuux
HAYUYHbIX U MEeXHON02UUeCKUX
docmuodiceHUsix 8 obaacmu
acumnmomuyecKux memooos
meopuu 80/H, d UMEHHO:
MamemamuuecKumu memooamu
0bpabomku
3KCnepuMeHmanbHou

uHpopmayuu.




3. CTpyKTypa U cojep)KaHHe AUCIUILIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas

O011as TPy/J0EMKOCTBD, 3.€e. 2

Yacos 1o yue0HOMY IJIaHy 72

B TOM UHCIIe

ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):

- 3aHATHS JIEKIIHOHHOT'0 THIIA 16

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIie PaGoTh) 16

- KCP 1

caMocTosTe/IbHasA padoTa 39

ITpomexyTouHas arrecTanys 0
3auéTt

3.2. CozepkaHWe JUCIUIIIVHbI

(cmpykmypuposaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/audecmed

axkademuuecKux udacosg u 8uobl yuebHbIX 3aHamuil)

HanmeHoBaHMe pa3[iesioB ¥ TeM JUCLIATUIMHBI Bcero B TOM UHCIe
Yyachl
( ) KonTakTHast pabora (pabota Bo
B3aHMMOZEeNCTBUH C TIperojaBaresiem),
Yyachl U3 HUX
3aHSITHS CamocTosTe/nbHas
CeMHHApCKOro pabora
3ansTHs THUMA o0yuvarorerocs,
JIEKLHOHHOTO | (TIpakTHueckue | Bcero Hacel
THUIA 3aHsiTUsI/nabopa
TOpHBIe
paboThI), uackl

$ b $ $ b

0 0 0 0 0
Tema 1. OcuynsTOp C MeJJ/IeHHO U3MEeHSIOILeiCsl YaCTOTOH. 6 1 1 2 4
Tema 2. OcuynIsTOp C TIepUOJUUeCK N3MEHSFOLLeCsT YaCTOTOMH. 6 1 1 2 4
Tema 3. [IBr>keHue B ObICTPO OCLIWJUTUPYIOLLEM T10JTE. 6 1 1 2 4
Tema 4. Henunelinblii ociusisitop. Pesonanc 5 1 1 2 3
Tema 5. ABTOKO/IebaTeIbHbIE CHCTEMBI 5 1 1 2 3
Tema 6. Cpe/ipl C BpeMeHHOM JUCiepCHer. 6 1 2 3 3
Tema 7. BosiHbI B OZJHOMEPHBIX CpefiaX C MJIaBHO MEHSOLMMUCS 5 1 1 ) 3
rapameTpamu
Tema 8. ['eomeTprueckasi ONTHKA [7IaBHO HEOJHOPOJHBIX Cpef,. 6 1 2 3 3
Tema 9. KBasuontuueckue BOJHOBbIE TyYKH. 6 2 1 3 3
Tema 10. PacripocTpaHeHue BOHOBBIX ITyYKOB B I71aBHO HEOJHOPO/HBIX 6 ” 1 3 3
cpejax.
Tema 11. Camo(poKyCHPOBKa BOTHOBBIX ITyUKOB. 7 2 2 4 3
Tema 12. TemHBIe U cBeT/Ible CONMUTOHBL. [Ipe/icTaBIeHre 0 COMTOHE Kak O 7 ) ) 4 3
KBa3W4acCTHLIE.




Arrecrarus 0

KCP 1 1

HWToro 72 16 16 33 39

Copiep>kaHue pa3/e/ioB U TeM [JUCIUILTUHBI

Tema 1. OcuuisTop C MeZijIeHHO N3MEeHSIIOIIeNcst 4aCTOTOMH.

Tema 2. OcUUAASTOP C MepUOJUYeCKH U3MEeHSIOIeNcs: UaCTOTOM.

Tema 3. [IBi>keHHe B ObICTPO OCIWUTUPYIOILEM TI0JIE.

Tema 4. HenuHeliHbli ocuuiatop. Pe3oHaHc

Tema 5. ABTOKO/Ie0aTebHbBIE CUCTEMBI

Tewma 6. CpeZibl C BpeMeHHO! AWCIIepCrel.

Tewma 7. BonHBI B 0fJHOMEPHBIX CpefiaxX C M/IaBHO MEHSIIOLMMUCS TTapaMeTpaMHU.
Tema 8. ['eoMeTpryeckasi ONTHKA JIaBHO HEOJHOPOJHBIX CPe,.

Tema 9. KBasnontuueckue BOJIHOBBIE ITyUKU.

Tema 10. PacipocTpaHeHHe BOJHOBBIX [TyYKOB B IVIABHO HEOJHOPOJHBIX Cpefax.
Tema 11. Camo0KyCHPOBKa BOTHOBBIX ITYYKOB.

Tema 12. TemHBle U cBeT/ble COMUTOHBL. [IpefcTaB/ieHne 0 COMMTOHe KaK O KBa3UuyacTHLIe.

4. YueOHO-MeToANYeCKOe o0ecreyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXCsi

CamocrosiTenibHasi paboTa 0OyuaroU[UXcsl BK/IOUaeT B CeDdsi MOATOTOBKY K KOHTPOJILHBIM BOITPOCAM U
3a[laHUsIM JIJIsl TeKYIlero KOHTPOJIsi U TIPOMEXYTOUHOM aTTeCTallud IO UTOraM OCBOEHWS JUCLIATIIUHEI
TNIpYUBeJIeHHBIM B I1. 5.

[B dopme 371eKTpOHHOIO JOKyMeHTa AocTyrHa Ha caiite EdWorld «Mup matemaTrueckux
ypaBHeHui», UTIM PAH, 2004-2016, URL http://eqworld.ipmnet.ru/ru/library/physics/plasma.htm —
cBOOOAHBIN HOCTYTI]

3. Kpasuos FO.A., OpsioB FO.U. 'eomeTprueckasi onTvka HeOAHOPOAHBIX cpe. - M.: Hayka, 1980.
[B dbopme 371eKTpOHHOTO I0OKyMeHTa AocTyIHa Ha calite EdWorld «Mup maTemaTuueckux
ypaBHeHui», UTIM PAH, 2004-2016, URL http://eqworld.ipmnet.ru/ru/library/physics/optics.htm —
CBOOOHBIN OCTYTI]

5. @®oHJA OLEHOYHBIX CPeJCTB //Ifi TeKYIero KOHTPOJIsi YCIeBaeMOCTM U HNPOMEeXYTOYHOM
aTTecTalMi Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00y4YeHHs NPH MPOBeJeHHH
TeKyIlero KOHTPOJIA yCIeBaeMOCTH C yKa3aHHeM KpuTepHeB X OLleHUBaHHUA:

5.1.1 TunoBble 3ajaHus (oueHouHoe cpeactBo - CoOecefoBaHue) /I OLEHKH
chopmupoBanHocTa KommereHnuu ITK-3:

KonrakT [o3edcoHa.

3ajiaua 0 CaMOMHAYIIMPOBAHHOM MTPO3PavyHOCTH.



YHuBepcanbHbIe MOZAEIN KOHCePBAaTUBHBIX KO/ebaHii BO/M3M MUHUMYyMa TJIaIKOTO TOTeHLIAaNa;
OCLIW/I/IATOPBI C KBaJpaTUUHOMN HelMHENHOCTEIO.

Ocuumsitop Ayddunra.
O606111eHHas cxeMa paJjJMOTeXHUUECKOro reHepaTopa.

ITapameTprueckre KoyiebaHHs B HEJTMHEMHBIX cricTeMaX. He/TMHeHHbIN OCLUIIATOP € apaMeTpUUecKuM
BO30Y>KIeHHEM.

ITapameTpruecKuii TeHepaTop 3/IeKTPOMArHUTHBIX KOJieOaHHH.

OnTtryeckye rnapaMmeTpruuecKie yCHUIATENN U TeHepaTophbl.

JIByXKOHTYpHble IlapaMeTpUuecKre reHepaTophl.

Pe3oHaHCHOe B3aMMO/IeMCTBHE CBSI3aHHBIX ClTabOHeNMHeHHbIX OCLUISTOPOB.
CootHowenuss Mennu-Py.

Kputepun onenuBanus (oneHouHoe cpeacTBo - CobecefoBaHue)

Ouenka Kpurepun onieHnBaHus

3auTeHo CrymeHT fan pa3BepHYThIH OTBET Ha BCe BOMPOCHI 0€3 CYIIeCTBEHHBIX OIITUOOK.

He 3auTeHO [Ipu OTBeTe CTYZeHT JOMyCKaeT CylleCTBeHHbIe OMMOKY B OCHOBHOM MaTepuarie.

5.1.2 TunoBble 3ajaHusA (OL[eHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPpMHPOBAHHOCTH
xkomnetrenuu ITK-3:

3ayaua 1. HaiiTul rpaHUIIbl TIEPBOM 30HBI HEYCTOMUHUBOCTH AJIs1 OCLIAJIIITOPA C YaCTOTOM, N3MEHSIOLIeCst
CTyTeHYaTbiM 00pa3oM.

3ayaua 2. HaiiTul rpaHuIlbl BTOPOM 30HbI HEYCTOMUYMBOCTH [I/Is1 OCLIW/IIIITOPA C YaCTOTOM, M3MEHSIIoIeics 1o
rapMOHHUYECKOMY 3aKOHY.

3a,aaqa 3. Haiitu a,Z[I/Ia6aTI/I‘IECKI/II\/JI WHBAPHaHT U YCJ/IOBUA €ro IIPMMEHUMOCTU IJ1d ABHM)KEHUA 3JIEKTPOHA B
MelJIEeHHO U3MEeHARIeMCsd MalrHUTHOM IIO0JIe.

3agaua 4. Haiftu aguabatryeckrii THBapUaHT U YCJIOBUS €T0 TPUMEHUMOCTH [IJisI IIapYKa, KaTaroLuncs 1o
TOPU30HTA/ILHOMY CTOJTY MEX/Y [JBYMS CTeHKaMH, O/iHa U3 KOTOPBIX MeJ[/IeHHO KoJiebeTcsl.

3agaua 5. O1jeHUTh IVyOHMHY MPOHUKHOBEHHS KBa3UMOHOXPOMATHUeCKOT0 TIO/ISI C aMIIUTy ol Eo B B
TIJIOKOCJIOUCTYIO CPefly, TIoKa3aTesb MpesioM/IeHus] KOTOPOU 3MeHsIeTCs 110 IMHeHOMY 3aKOHY .

3ayaua 6. ccriemoBath noBefieHre (hH3UUecKOro MasiTHUKa C JJIMHOM L, ToukKa To/iBeca KOTOpPOTo a)
K0/1e0J1eTCsl BePTHKA/IBLHO, b) KOe6/IMTCSI TOPU30HTAIBHO M C) BpalljaeTcsi ¢ YacToTol W, mpejrosiarasi 4to
YacToTa B KBaJjpaTe CyI[eCTBEHHO MPEBOCXOUT BennunHy L/g.j



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

OueHka Kpurepuu orjeHrBaHUs

BrIro/iHeHs! Bce WK 00JIbIasg YacTh 3TalloB pelleHns 3a4d4i Wink 3a/idada pelieHa C
HEe3HaUWTe/IbHBIMU HeJOUeTaMu. Pe3yanaTbI npeacTaB/IeHbBI B CPOK

3a4TeHO

He

BrinonHeHbI He Bce TMPpaKTU4YeCKHe 3aJdHHs W BBITIOJIHEHBI HE B ITO/THOM obneme.
3a4TeHO

5.1.3 TumnoBble 3apaHus (omeHoO4YHoe cpeAcTBO - KoHTpo/ibHasi pafoTa) /i  OLeHKHU
copmupoBanHocTu KomnereHyuu ITK-3:

3agaua 1.

Omnmcats TIpoIiecc NepecTPONKY YaCTOThI Y TVIOCKOUM BOJTHBI, HaJleTarotel Ha YPOHT MOHU3AI[|H, eC/TU OH
JIBUDKETCSI HaBCTPeUuy a) C «/I0CBEeTOBOU» U b) CO «CBEPXCBETOBO» CKOPOCTHIO.

3azaua 2.
Hatiti cTpykTypy (PpOHTa y/japHOU BOJIHEI [/Is1 ypaBHeHUs1 Broprepca v CKOPOCTb €r0 IBUKEHMS.
3azaua 3.

Hatitu cemelicTBO COMMTOHOB ypaBHeHUs1 KopreBera-ie Bpusa. HaliTi MHTerpans! JBHKeHN NCXOAHOTO
ypaBHEeHUs, KOTOpble OTBeUYar0T UMITYJ/IbCY U SHePIUU COJIMTOHA.

3azaua 4.
Haiity cTpyKTYypy yAapHO# BoHBI M popMy conMTOHA ypaBHeHus broprepca — KopTeBera-ze Bpusa.

Kputepuu oneHuBanus (onieHoUHoe cpeAcTBO - KoHTpo/ibHast padoTa)

OueHka Kpurepuu oLieHUBaHUs

3a4TeHO BrinonHeHa oCHOBHasi 4aCThb 3aJlaHKA C He3HAaUYMTe/IbHBIMU HeJl0ueTaMu.

He 3aUTeHO BrbInonHeHO MeHblIIe TT0/IOBUHBI pa6OTbI.

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

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

YpoBen
b

chopmu Hey/JI0B/IETBOP | YAOBJIETBO o4YeHb
TJI0X0 X0pO1L0 OTJINYHO NPeBOCX0/{HO
POBaHH HMTEe/IbHO pHTe/ILHO XOpo1I0

ocTH
KoMIer
eHIH
(uHpUK
aropa
JOCTIDK
eHHUs
KOMIIET

He 3a4UTeHO 3a4UTeHO




2N
) YpoBeHb
OtcyTcTBUE YpoBeHb .
o . 3HaHW B
3HaHUH MuHuManbH | 3HaHUH B obneMe YpoBeHb
TEOpPeTHYECKOr0 0 obbewme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. . JIONyCTUMBI | COOTBETCTBY obneme, .
3HaHUI HIDKe o I0IL[EM 3HaHWH B
HeB03MO>XXHOCTb 1 ypoBeHb I0IL[EM COOTBETCTB
MMHHUMa/bHBIX o rporpamme obbeme,
3HaHWS | OL|EHHUTH MOJIHOTY o 3HAHWH. rporpamme ylolem
N TpeboBaHMIA. TIO/ITOTOBKH TIPEBBIILIAOLLE
3HAHUN [JomnyiieHo | MOATOTOBKU rporpamMme
Nwmenu mecto . Jomny1iieHo M IIpOrpammy
BCJIe/ICTBUE MHOT0 . HonyiieHo MO/ITOTOBK
rpyObie OIUOKH HECKOJIbKO TOATOTOBKH.
OTKaza HerpyObIx HECKOJIbKO u. Ommbok
HecyIecTBe
obyuatorjerocsi ot oboK Herpy06bIx HHEIX HeT.
oTBeTa ormuboK
omboK
IIpogemoHc
TPHPOBaHBI
[Ipomemonc PHp
[IpogemoHc | Bce
ITpofieMOHC | TPHUpPOBaHbI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCe YMEHUSsL. IIpogemoHcTp
OCHOBHBbIE OCHOBHBbIe
OrcyTcTBHE OCHOBHEIE PelieHsI HPOBAHbI BCE
ITpu pereHnH yMeHUsl. YMeHWUsI.
MHHHUMAJTbHBIX YMeHHSI. BCE OCHOBHEbIE
o CTaH/apTHBIX Perenst Peens! Bce
YMEeHHH. PelleHel Bce | OCHOBHbIE YMeHUsI.
3a/jau He THUIIOBbIE OCHOBHBbIe
HeB0O3MOXXHOCTb OCHOBHBIe 3a/jaum C PeliieHb! Bce
TIPOAEMOHCTPHP | 3aJauu C 3a/jauu C
OL|eHUTh Halnuue 3a/jauy. OT/le/IbHBIM | OCHOBHbIE
Ywmenus N OBaHbI HerpyObIMH | HerpyObIMu
yMeHHH BrInosHeHsl | u 3a/lauM.
OCHOBHEBIE ommbKaMu. | oummbkamu.
BCJIEICTBHE BCe 33/]aHUsl | HecyllecTB | BbimosiHeHsb!
yMmeHus. Vimenu | BeinosnHeHsl | BbinosHeHbl
OTKaza B TOJIHOM €HHBIMHU BCe 3aJjaHus, B
MecTo rpy0Obie BCE BCe 3a/]aHUs
obyuarorierocs ot obbeme, HO | HegoueTam | TOJTHOM
omubKu 3a/laHust, HO | B IIOJIHOM
oTBeTa HEeKOTOphle | U, obbeme Ge3
He B obbemMe, HO
c BBITIOJIHEH | HEZI0YeTOB
TIOJTHOM HEKOTOpbIe
HeJjoueTaMH | bl BCe
obnveme d
3a/laHus B
HeJjoueTaMu
TIOJTHOM
obBeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHWMaJIbH [Tpomemonc
0a30BbIX ITpu pereHnH . TPHPOBaHBI TPHPOBaHBI
bl HAbOp TPHUPOBaHBI TTpoieMOHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBIKOB 6asoBble WpOBaH
HeB03MO>XXHOCTb 3a/jay He HaBBIKU NIPU npH .
JUist HaBBbIKU NIPU TBOPUYECKUN
OL|eHHUTh HalMuKe | TPOJEMOHCTPUD peleHrn peleHnH
Hagblku pelLeHyst pelueHnn TOAIXO[, K
HABBIKOB OBaHbI 6a30BbIe CTaHAApPTHBI HecTaHJapT
CTaHJapTHBI CTaHJapTHBI peLLEeHHI0
BCJIEICTBHE HaBbIKU. VIMenu X 337124 C HBIX 3a/1au
X 3a/jau ¢ X 3a7a4 6e3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM oruboK 1 X 33714
obyuatorjerocst OT | OMHOKK u oLIMOOK U
u HeJIoueToB
oTBeTa HeJjoueTaMu HeJloueToB
HeJloueTaMu
IITkasia oLeHUBAHUA MPU MPOMEXYTOYHOMN aTTeCTaluu
OneHka YPpoBeHb MOArOTOBKH
3auTeHo TPEBOCXO/{HO Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpDOBaHME KOTOPBIX HarpaB/eHa
MUCLIMIUTMHA, COpPMHPOBaHBI Ha YpPOBHE He HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHUPOBaHbI
3HAHWs, YMEHHUs, BAJileHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHe BBIIlIe
Tpe/lyCMOTPEHHOT0 TIPOrpaMMoi
OT/INYHO Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX Harpas/eHa
JMCLIMIIIAHA, CHOPMHUPOBaHBI HAa YPOBHE He HIXKE «OT/IUYHO».
OYeHb XOpOLI0 Bce KommereHUMM (4acTM KOMIIeTeHLMH), Ha (OPMHpDOBaHME KOTOPBIX Harpae/eHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HHXKe «0UeHb XOPOLLIO»
XOpOILOo Bce xomnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX Harpas/eHa
[MCLIUIJIMHA, CHOPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
yAOBJeTBOpHUTE/Ib | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHMe KOTOPbIX HarpaB/ieHa
HO [UMCLIUIIMHA, COPMHUPOBAHBI Ha YDOBHE HE HWXKE «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl




0JiHa KOMIIeTeHL{isi CpOpMHUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTEIBEHO»

Hey/oB/eTBopuTe | X0Ts Obl OHa KOMIIeTeHLMsE CHOPMHUPOBaHA Ha YDOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO

He 3a4TeHO

TJIOXO0 XoTs1 6bI 0ZJHA KOMIIETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOX0»

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl WIH HHbIE MaTepHa/ibl, He00X0JUMbIe /il OLEHKH
pe3y/ibTaToB 00yuyeHHMsi Ha MPOMEKYTOYHOM aTTecTalMM C YKa3aHHeM KpHUTepUeB HX
OIleHUBaHMS:

5.3.1 TumnoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /[ OLEHKHU
chopmupoBaHHocTH KommnereHnuu [1K-3

JlarpaH>keB ¥ raMUIbTOHOB (hOpMaJTi3M TIPU OTTMCAHUY IBVKEHUS] CUCTEMbBI MaTepHa/IbHBIX TOUEK.
KaHoHMuecKue repeMeHHbIe [iefiCTBHe, YTOJ.

AprabaTHuecKuil THBApUAHT JIJISl OCLIU/IZIITOPA C Me/IJIEHHO U3MEHSIIOITIeNCsl UaCTOTOM.
OcLuIATOp C NepuoiuYecky N3MeHsIoIIeics yacToTol. Y paBHeHUe Xusiia U TeopeMa Proke.
[TapameTpuueckuii pe3o0HaHC U MpeficTaB/eHre 0 30HaX HEYCTOMUMBOCTH.

YpaBHeHre MaTbe U rpaHULbl ITePBOU 30HBI HEYCTOMUYUBOCTH.

JBrkeHue B OBICTPO OCLIWUTUPYIOLIEM TTosie. IToHATHE O TOHZEPOMOTOPHOM CHJIe.

MasTHuKa Kanuipl v ero coCTossHUSL paBHOBeCUs.

KonebartenbHbIl KOHTYP C HEJTMHEHHOM €éMKOCThIO WM HeJTMHeHHOW UHYKTHBHOCTBIO.
KonTakT [I>ko3edcoHa.

3ajjaua 0 CaMOMHAYLIMPOBAaHHOU TTPO3PauHOCTH.

YHuBepcanbHbIe MOZIe/IM KOHCePBATHBHBIX KOJ/IeOaHUM BOJTM3M MUHMUMYyMa TJ1aJKOT0 MOTeHIhaa:
OCLIWJIIATOPBI C KBa/IPaTUUHON HEJTMHEMHOCTBIO M OCLIMJUISTOPBI C KyOHUueckoi HelTMHEeHHOCTHIO.

Octmnnstop dyddunra.

BuiHy>KaeHHbIe KosiebaHUst TMHEMHOTO U HeJTMHEHHOTO oCLM/UISTopa. [ToHSITHE O pe3oHaHce.
'YKOpOUeHHble ypaBHEHVs ¥ pe30HaHCHbIe KPUBEIE.

KBaBI/II‘apMOHI/ILIeCKI/Ie " peJjiaKCalluOHHbIE KO]'Ie6aHI/IH B aBTOKO]’Ie6ElTeJ'II:HLIX CHUCTeMdax.
O606111eHHast cxeMa paJMOTEXHUUECKOTO TeHepaTopa.

JlamrmioBebiii reneparop Ban zaep [oss. YpaBHenus Ban gep ITosns.



ABTOreHepaTop Ha aKTHBHOM 3JIeMeHTe C OTpuliaTebHON AuddepeHIaTEHON IPOBOJUMOCTHIO.
YpaBHeHue Panes.
budypkaius AngpoHoBa — Xorida.

®da30BbIE TMOpTPeTHI AJid KOHCePBATUBHOI'O U AUCCUIIaTUBHOT'O HeJIMHeMHOr 0 OCU/IIATOPA. Twurnbl
BO3MOYKHBIX COCTOSTHUM PaBHOBeCHH.

[IBI>KeHMe 10 cernapaTpuce AJis1 PU3MUYECKOro MasiTHUKA.

PasnoxxeHue B psi/i 10 CTeMeHsM [apaMeTpa HeJTMHEMHOCTH 1S OCLIW/IATOPA C KBaipaTUUHOH
HeMHeHHOCThIO.

Pa3nio)keHue B psifi TIO CTeIeHsM IapameTpa HeIMHeHHOCTH /151 OCLIJIIATOPA C KyOruecKoi HeJTMHeHOCTHIO.
MeTo/ MHOTHX MaciiTaboB.

Metop Ban gep Ions.

Mogens ®peHkesnst — KoHTOpoBOU. Llenouky cBSA3aHHBIX OCLU/IISTOPOB.

[IpencraBneHye o BoJHaX B pacripe/ie/leHHbIX CUCTeMax.

Cpe/ibl Cc BpeMeHHOM (4acTOTHOI) Aucriepcueii. BoHoBoe ypaBHeHuUe fIJisi CpeJi C BpeMeHHOM [TUCTiepCHei.
OuddepenmantHast popma MaTepraabHOTO ypaBHEHUsI.

JucniepcuoHHoe ypaBHeHMe. [TonaTue o pa3oBoii U rpyNIoBoOil CKOPOCTH.

PacripoctpaHeH#e KBa3UIMOHOXPOMAaTHYeCKOTO MMITY/IbCa B JIMHHOBOJTHOBOM TTPUO/IMKEHHUH.
PacniibiBaHMe BOTHOBBIX MaKeTOB. MeTos, MOMEHTOB.

YpaBHeHue j1s1 orubarolei uMIty/bca v ero GyHkuus ['puHa.

T'ayccoB ummysisC (aBTOMO/Ie/TbHOE pellieHre ypaBHeHus [ijist orubatorteit). IIpssMoyTrobHbIN CUTHAIL.
Nwmnynbe ¢ HauanbHOU (ha3oBoi Moy siiieit U ero 3ppeKTHBHOE CKaTue.

YpaBueHus1 Makcseiiia.

BosHoBOe ypaBHeHHe. CKangpHOe ypaBHeHHe ['eTbMrosbLia.

Heobxo1Mble yC/I0BUSI TPUMEHMMOCTH F'eOMeTPUUeCKOU ONTHKY [I/11 MOHOXPOMaTHYeCKUX I10JIel.

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/cTBO - KOHTPO/IbHBIE BONIPOCHI)



OueHka Kputepun ouieHnBaHus

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLIEM MPOrpaMMe MOATOTOBKH, [[OMyIeHO HECKOIBKO
3auTeHO
HerpyObIX OLIMOOK.

He OTcyTcTBHe 3HaHUN TeopeTUUeckKoro Marepuana. HeBo3MO)XHOCTh OLIeHUTb MTOJTHOTY 3HAHUHN
3auTeHO  BC/IefICTBHe OTKa3a 0Oyyarolerocst oT oTBeTa

6. YueGHO-MeTOAMUECKOEe M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/1s1)

OcHoBHas MTeparypa:

1. Ky3nerioB Anekcangp IlerpoBuu. JInHeiiHbIe KosiebaHusl ¥ BOJIHBI : €0. 337124 : yueb. mocobue fis
BYy30B. - M. : ®usmariut, 2001. - 128 c. - (CoBpemeHHasi TeopHsi KosiebaHuii ¥ BosiH). - DefepaibHast
1jesieBasi mporpamMMa "T'ocyapcTBeHHas TIOZIePyKKa UHTeTparvy BeICIiero 06pa3oBaHus v
¢byHpameHTanbHOM Hayku Ha 1997-2000 rr.". - ISBN 5-94052-023-5 : 15.00., 49 3k3.

2. T'un30ypr Buranuii JlazapeBuu. PacripocTpaHeHye 3/1eKTPOMarHUTHBIX BOJH B TiasMe. - M. :
®usmarrus, 1960. - 552 c. : ¢ uepr. - 2.00., 2 3K3.

3. Kparuos FOpuii Anekcangposud. ['eomeTprueckast onTvka HeOJHOPOAHBIX cpell. - M. : Hayka, 1980. -
304 c. : un. - 3.30., 2 3K3.

4. Teopwust BoJH : [yueb. mocobue f1s ¢pu3. crieLanbHOCTeH By30B]. - 2-e u3f., mepepad. u for. - M. :
Hayxka, 1990. - 432 c. : rpad. - ISBN 5-02-014050-3 (8 miep.) : 3.10., 4 3k3.

[ornonHuTebHas mUTeparypa:

1. BunorpazoBa Mapuanda bporucnaBoBHa. Teopust BosH : [yueb. mocobue asisi Gpu3s. crierpiaabHOCTeH
yH-ToB] . - M. : Hayka, I'n1. pesi. ¢us.-mat. mut., 1979. - 383 c. : un. - 1.10., 145 3k3.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUH C COJiepyKaHUeM IUCLUITAHBI):

nporpaMmHoe obecrieueHne 1 VIHTepHeT-pecypchbl

EdWorld «Mup matemaTuueckux ypaBHeHuii», UTIM PAH, 2004-2016, URL
http://eqworld.ipmnet.ru/ru/library — cBo6oHBIN AOCTYTT

CoBpemenHas riudpoBasi obpaszoBarenbHas cpefa PO. [caiir]. Yuebusie Kypcol. URL:
https://online.edu.ru/public/courses?faces-redirect=true

7. MaTepua/ibHO-TEXHHYeCKoe ofecreyeHre JUCIUILUIAHBI (MO/YJIs1)

YueOHble ayfUTOPWU [/ TIPOBeJeHHs] y4yeOHBIX 3aHATHM, MpPeAyCMOTPEeHHBIX 00Opa3oBaTenbHOU
MPOrpaMMOM, OCHalleHbl MYJbTUMeAUMHBIM 000pyZoBaHUeM (TIPOEKTOP, 9KpaH), TeXHUUeCKUMHU
cpezicTBaMH 00yueHHsI, KOMITbIOTePaMH.

[TomerrieHust 711 CAMOCTOSITE/TBHON pabOThl 0OYYAIOIIUXCS OCHAIeHbI KOMIBIOTEPHON TEXHUKOHU C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IeKTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.



IMporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusivu OC HHI'Y 1o HampaBieHuro
nozrotoBku/crietyanbHocTy 01.03.02 - IpukiagHas MaTeMaTrka U MH(OpMaTHKa.

ABtop(b1): CMUPHOB JleB AneKcaH/IpoBHY, KaHAUAT (PU3MKO-MaTeMaTUUeCKUX HaykK.
PenienzenT(b1): A.T.H., ipodeccop HI'TY um. P.E. AnekceeBa JlomakuHa JI.C.
3aBeaytoimii Kadeapoii: Ocunos I'puropuii BiiaauMupoBuy, JOKTOP PU3MKO-MaTeMaTHUeCKUX HayK.

[Tporpamma ofobpeHa Ha 3ace/jaHUM MeTOANYeCKOW Komuccru ot 17.12.2025, mpoTtokos Ne IpOTOKO
Ne6.
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