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2026 rog Havasa rmoAroToOBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynuaa ®T/1.01 BeesieHre B CIIeIUabHOCTh sSIB/IIETCS (DaKy/IbTaTUBOM B 00pa30oBaTeTbHON

rporpaMmMe.

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{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
IIK-1: CnocobeH IIK-1.1: JlemoHcmpayus IK-1.1: HnougudyansHoe
8bINO/MHAMD HAY1HYIO | cnOCOBHOCMU 8bINOAHSIMb 3Hamb 0CHOBHble HanpasneHus ycmHoe 3quém:
pabomy 6 u3panHol | yavupnyio pabomy 6 usbpanHoli | HayuHo-uccaedoeamenncKoii cobecedosanue K
oGnacmu 5 OHMPpO/bHbIE
obnacmu sKkcnepuMeHmManbHbIX |Oesi-meabHOCMU, pazeueaemoll 8 eonpocst
KCnepuMeHmManbHbIX
u (un) u (u1u) meopemuyeckux 6a3oebix uHcmumymax PAH, oas
meopemueckux uccnedoeaHutl C NOMOWjbio OasbHeliwezo onpedesneHust
uccaedosanuil ¢ cospemeHHOll npubopHoli memamuku ceoeli HaQyuHO-
nomouwbio 6as3bl, c1034cHO20 puzuveckozo |uccredogamenbckoli pabomoil.
COB8peMeHHOU obopydoeaHus u Hmemb npedcmasneHue o
npubopHoli 6asbl, UH(pOpMAYUOHHBIX B03MOJICHbIX HANPABAEHUSIX
CN10KHCHO20 mexHooaull ¢ yuemom cneyuaauzayuu 8 obaacmu
pusuueckozo omeuecmeeHHO20 U usuku naasmbl u pusuxu
obopydoeaHus u
UHDOPMALUOHHBIX 3apybexcHo20 onbima KOHOEHCUPOBAHHO20 COCMOSHUS
mexHonozuil ¢ sewecmed.
yuemom Ymemb nonb3oeambcs
omeuecmeeHH020 U COB8peMeHHbIMU Memooamu
3apy6esicHo20 onbima o0bpabomku, aHanusa u cuHmesa
¢usuueckoil uHgopmayuu 8
u3bpatHoli obnacmu
¢usuueckux uccnedoeaHull
Bnademb Haebikamu
8bICMYyN/eHUsl C HQyYHbIMU
O0ok1adamu Ha KOHpepeHyusix,
CO8eWaHUSIX
3. CTpyKTypa U cojepkKaHHe AUCLUILIUHbI
3.1 TpyAoeMKOCTb AMCLUTI/IUHBI
ouyHasA
O01ias Tpy/[0eMKOCTBb, 3.e. 1
Yacos 1o yue0HOMY IJIaHY 36
B TOM 4uC/Ie




ay/UTOPHBIE 3aHATHSA (KOHTAKTHasi padora):

- 3aHATHS JIEKIJMOHHOT0 TUNA 12

- 3aHATHSA CEMHHAPCKOro THMa (MpaKTHYecKHe 3aHATHs / 1aGopaTopHbIie paGoThI) 0

- KCP 1

caMocTosTe/bHasA padoTa 23

ITpomexyTouHas arrecTanus 0
3auér

3.2. CozepkaHue JUCLUIIIVHbI

(cmpykmypupoeaHHoe no memam (pa3denam) C YKA3aHUeM OmMBeOeHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacog u 8uobl yuebHbIXx 3aHamuil)

HarmeHoBaHMe pa3[iesioB ¥ TeM JUCLUILIMHBI Bcero B TOM UHC/Ie
Yyachl
( ) KonrakTHas pabora (paborta Bo
B3aUMO/IeHICTBUY C IIperno/iaBaresem),
Yachl U3 HUX
SaHITHS CamocTosiTesibHast
CeMHHAapCKOro pabora
3aHsTUs TUMa o6yuarowyerocs,
JIEKIIMOHHOTO | (TipakThueckue | Bcero Hackl
THIa 3aHsATHUsI/Tabopa
TOpHbIE
paboThl), Uacel

b ¢ ¢ ¢ ¢

0 0 0 0 0
BBegenue 2 1 1 1
D/1eKTPOHHKA OOJIBIINX MOIIHOCTEH 3 1 1 2
DJIeKTPOJHAMUKA I/1a3Mbl 3 1 1 2
JlazepHasi py3vKa U HellMHelHast OTITHKA 3 1 1 2
HuskouacToTHas akyCTHKa OKeaHa 3 1 1 2
Pamuodusnueckre METO/bI JMArHOCTUKHY J1IAO0OPAaTOPHBIX M TIPUPO/HBIX 3 1 1 ’
00BEKTOB
[lMHamMyKa HellMHelHBIX TIPOL|eCCOB 3 1 1 2
®DusuKa Mo1ynpoBOSHUKOB 3 1 1 2
®du3uKa CBepXIpoBOJHUKOB 3 1 1 2
MHoroc/oiiHast peHTTeHOBCKasl OITHKa 3 1 1 2
MarHuTHbIe HAHOCTPYKTYPbI 3 1 1 2
Teparep1joBasi CIeKTpOMETpHSI 3 1 1 2
ATrecrtanust 0
KCP 1 1
Wroro 36 12 13 23

Cojep>xaHue pa3/e/ioB U TeM AUCIUILUTHHBI




DneKTpOHUKA OOJBIINX MOLIHOCTEH
OneKkTpoiHAMUKA T1/Ia3MbI

JlazepHas (hv3vKa U HeJIMHEHHAs ONITUKA
Hu3kouacToTHast akycThKa OKeaHa
Pasmodusnueckre MeTO/Ibl TUArHOCTUKH JTaO0PaTOPHBIX U TIPUPOAHBIX 00HEKTOB
JvHamMKa HeTMHeHBIX TIPOLIeCCOB
®du3mKa NnoayrpoBOTHUKOB

PusmKa CBepXMpOBOJHUKOB
MHoroc/oliHasi peHTTeHOBCKasi OTTHKa
MarHuTHbIe HAHOCTPYKTYPBI
TeparepijoBasi CrieKTpOMeTpHs

[TpakTUueckue 3aHsTHs /nabopaTopHbie PabOThl OPraHU3yIOTCS, B TOM UYHKC/Ie, B (JOPMEe MPAKTUUECKOM
TIO/ITOTOBKH, KOTOpasi MpeJyCMaTPUBaeT ydyacTHe OOyJaroIuxCsi B BBIMOJHEHUU OT/ENbHBIX 3JIEMEHTOB
paborT, cBsi3aHHBIX C OyAyIel MpohecCHOHaTBHOM JesTeNbHOCTHIO.

Ha mpoBejjeHre TpaKTUUECKUX 3aHATHH / labopaTopHBIX paboT B (opMe MPAaKTUUECKOW IMOJTOTOBKU
oTBOAUTCS: ouHasi hopma oOyuenust - 35 u.

4. YueDHO-MeTOANUYECKOE 00ecrieueHrne CaMOCTOATEe/TbHON PaboThl 00yJarOIUXCA

CamocrosTenbHass paboTa o0ydaroL[UXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a[jaHUsAM ZIJIsl TeKYIlero KOHTPOJIsi U TIPOMEKYTOUHOM aTTeCTallud T0 UTOraM OCBOEHWS JUCLIATITUHEI
MPUBEIeHHBIM B TI. 5.

[y camocTosiTe/IbHOM paboThI 00yUarOIIUMCS Mpe/ijlaraeTcst UCTI0Ib30BaTh OCHOBHYIO U
JIOTIOJTHUTE/TbHYIO JIUTePaTypy W/ WK 3/1eKTPOHHbIe VIHTepHeT-pecypChl.

5. @oHA OLEHOYHBIX CPeACTB [/ TeKyIllero KOHTPO/isi YyCIIeBaeMOCTH U IPOMEeXYTOUYHOU
aTrTecTalyH M0 JUCLHII/IHHE (MOAY/II0)

5.1 TunoBbIie 3a/laHHUA, HEOﬁXO}II/IMbIe AJId OL€éHKM Ppe3y/ibTdTOB 06y‘IEHI/Iﬂ npu mnpoBejeHHUuU
TEKYIIero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TunoBble 3aanusa (OIeHOUYHOE CPeACTBO - VIHAUBHya/IbHOEe YCTHOEe coDeceloBaHue) [/ist
oneHKH c(hopMHUpPOBaHHOCTH KommeTeHuu ITK-1:

1) JIeHrMIOpOBCKHE KO/Ie0aHHS B T/1a3Me.

2) ebaeBckasi 5KpaHUPOBKA 3apsi/ja B T1a3Me.

3) [MTpuHIMn paboThl TUPOTPOHA.

4) YckopeHue 3/1eKTPOHOB TI/1Ta3MEeHHOM BOJTHOM, CO3/JaHHOM MHTEeHCUBHBIM J1a3€PHbIM
HMMITY/TbCOM.

5) [TpuHLMIT paboThI /1a3epa Ha CBOOOIHBIX 3/IEKTPOHAX.

6) [TpuHLMIT pabOTHI ONTHYECKOTO Jla3epa.

7) MeToz MOy SIMU ZOOPOTHOCTH /I/1s1 CO3/aHHMST KOPOTKUX JIa3€PHBIX UMITYJ/IbCOB.



8) METOA CMHXPOHU3allUK1 MO/ AJId CO31dHKUS CBEPXKOPOTKHUX JId3€PDHBIX UMITYJ/IbCOB.

9) Ycunenue 4iprivipoBaHHbIX UMITYyIbCOB (CPA).

10) SIBnenue camo(OKyCHPOBKH.

11) BoJioKOHHOOIITUUeCKKe Jia3ephl.

12) W iess MarHUTHOTO yep>KaHus I1/1a3Mbl.

13) [Tepesjaua 371eKTPOMarHUTHOTO U3/1y4YeHHUs C TIOMOILbIO BOJTHOBO/IOB.

14) YcpeaHéHHas MOHAEPOMOTOPHAs CUIIA, AeMCTBYIOIAs Ha YaCTUILY B OBICTPO

OCLIW/UTUPYHOLLIEM TT0JIe.

15) I'pacen — Oyayiiee HaHO/IEKTPOHUKH?

16) HabsroieHre aTOMOB: CKaHUPYOILWI 30H/0BbIM MUKPOCKOTL.

17) MeTo/pbl N0J/lyueHHs CBEPXHU3KHUX TeMIIeparyp.

18) dusnyeckre CBOKMCTBA CBEPXIIPOBOJAHUKOB .

19) Vicnosib30BaHue PeHTIeHOBCKOTO U3/TyUueHUs [1/1s1 OTipe/ie/ieHUsi KpUCTa/lIndeCKo CTPYKTYPbI

TBepAbIX TeJl.

20) [MpuHLMT pabOoThI OMYTIPOBOJHUKOBBIX JIa3€POB.
21) [Touemy B peppomMarHeTvKax BO3HHWKAIOT MarHUTHbIE JOMEeHbI?
22) MeTob! CO371@aHUS BBICOKOT'O BaKyyMa

Kpurtepuu oueHuBaHus (OL[eHOYHOE cpeCcTBO - IHUBH/lya/IbHOE YCTHOE co0eceJ0BaHUE)

OueHka Kputepun onieHuBaHUs

3auteHo CripaBeIJTUBO OJIHO U3 CIEAYIONIUX yTBepKAeHui: (1). YpoBeHb 3HaHUI B 00beMe, TIPeBbIIIIAoIeM
TIpOrpamMMy TIOATOTOBKH. [1pOIeMOHCTPHUPOBAHbI BCe OCHOBHBIE YMeHHUsI. PellleHbl BCe OCHOBHbIE
3a/71aun. BBITIO/THEHBI BCe 3a/jaHVis, B ITOJTHOM 00beMe Oe3 HefloueToB. I1po/ieMOHCTPHUPOBaH
TBOPYECKHH MOAXO0 K PeIleHHI0 HeCTaH/JapTHBIX 3azad. (2). YpoBeHb 3HaHUH B 00beMe,
COOTBETCTBYIOIIIEM IMPOrpaMMe TIOAT0TOBKH, 6e3 oimbok. ITpo1eMOHCTPUPOBaHbl BCE OCHOBHEIE
yYMeHUsI, pellieHbl BCe OCHOBHBIE 33/]auMl C OT/eJIbHBIMU HECYI|eCTBeHHBIMU HeZl0UeTaMH,
BBITIO/THEHBI BCe 33/laHUs B TIOSTHOM 00beMe. [IpoieMOHCTPUPOBaHbI HABBIKH MDY PellieHnH
HeCTaH/IapTHBIX 3a7iau 6e3 oImMOoK U HeloueToB. (3). YPOBeHb 3HaHUM B 00beMe,
COOTBETCTBYIOLL[EM TIPOrpaMMe TOATOTOBKH. J0MyI1IieHO HeCKO/IbKO HeCYILeCTBeHHBIX OLTUOO0K.
ITpo/ieMOHCTPUPOBAHBI BCE OCHOBHBIE yMeHWUsl. PellieHbl Bce 0CHOBHBIE 33/1aUd. BBITIOTHEHBI BCe
3a/laHusl, B TIOJTHOM 00beMe, HO HEKOTOpbIe ¢ HefjoueTaMu. [TpoieMOHCTPUPOBaHbI 6a30BbIe
HaBBIKY TIPH PellieHnd CTaHJapTHBIX 3a7au 6e3 omOoK 1 HeZloueToB. (4). YpoBeHb 3HaHWM B
o0bemMe, COOTBETCTBYIOIIIEM ITPOTrPaMMe MO/TOTOBKU. [I0MyIeHO HeCKOIBKO HerpyObIX OmHO0K.
[TpoJileMOHCTPUPOBAHBI BCe OCHOBHBIE YMeHUs. PellieHbl BCe OCHOBHBIE 3a/]auu C HETPyObIMU
oMbKamMu. BeIMo/iHeHBI BCe 3a/1aHusl, B TIOJTHOM 00beMe, HO HEKOTOPbIe C HeJJoUeTaMH.
[TpoJeMOHCTPUPOBaHbI 6a30BbIe HABLIKY TPH PEIIeHUH CTAHAAPTHBIX 3a/jau C HEKOTOPBIMU
HezoueTamMu. (5). MUHUMAaNLHO IOMYCTUMBIN YPOBEHb 3HAaHWH. [IoMyIliieHo MHOTO HerpyObix
oumbok. ITpoieMOHCTPUPOBaHbI OCHOBHEIE YMeHHsI. PellieHbl TUTIOBBIE 3a/jaull C HerpyObIMU
ombkamu. BeIroiHeHbI BCe 3a/laHust, HO He B TIOJIHOM 00beMe. MiMeeTcsi MUHUMAbHBIA Habop




OueHka Kputepun onieHuBaHUs

HaBBIKOB [JId pellleHWdA CTaHAapPTHBIX 3da/ia4 C HEKOTOPBIMH HeJloueTaMU.

CrnpaBeiTMBO OJHO U3 C/IeAYIOIIUX yTBepKaeHui: (1). YpoBeHb 3HaHUH HIDKe MUHUMAJIbHbIX
TpeboBanuii. Vimem mecto rpybsbie ombku. I1py perieHny CTaHAAPTHBIX 33/1au He
TIPO/IEMOHCTPUPOBAHbI OCHOBHbIE yMeHusi. iMenu MecTo rpy0Oble ommbku. [1pu perieHun
CTaHJAPTHBIX 3a/1a4 He MPO/IEMOHCTPUPOBAHLI 0a30Bbie HABLIKHU. ViMenn MecTo rpy0bie OIIMOKY.

He . o
(2). OTcyTcTBME 3HAHUM TeOpeTHUYecKoro MaTeprana. HeBo3MOXKHOCTE OL|€HUTH MTOJIHOTY 3HAaHUH

3a4TeHO -
BC/1eCTBHE OTKa3d O6yanOLL[6FOCH OT OTBeTa. OTCyTCTBI/Ie MHWHHMAJ/IbHBIX YMEHUU.

HeB03MO>KHOCTh OTIEHUTh Ha/IMuMe YMEeHWH BC/Ie/ICTBHME 0TKa3a 00yYaroIerocsi OT OTBeTa.
OTCcyTCTBUe B/a/leHrsl MaTepuasioM. HeBoO3MO>KHOCTh OLIeHUTh HauuKie HaBbIKOB BCJIeZICTBHE
0TKa3a 00yJarolerocs ot OTBeTa.

5.2. OnucaHue KA/l OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIUILIHHE NPU MPOMe)XXYTOUHOMN
arrecTanyiu

HIxana OIl€HMBAaHUA C(l)OIJMI/IPOBaHHOCTI/I KOMHETEHI[PIﬁ

YpoBen
b
chopmu Hey/l0BJIETBOP | YAOBJ/ETBO O04YeHb
IJI0X0 XO0pOILL0 OTJINYHO NPEeBOCX0/{HO
POBaHH UTeJIbHO pHUTe/ILHO X0pOoI1I0
oCTH
KoMIert
eHIUI
(uHpUK
aropa
AOCTHK He 3a4TeHO0 3aUTeHOo
eHust
KoMIer
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHU B
3HaHUU MuHuManeH | 3HaHWM B obneme YpoBeHb
TEOPeTHUECKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. . JOIYCTUMBI | COOTBETCTBY obneme, N
3HaHUI HIKe L I0IL[EM 3HaHUY B
HeB03MOKHOCTB 1 ypoBeHb 011eM COOTBETCTB
MMHHUMa/bHBIX - rporpamme obneme,
3HaHUS | OL{EHUTH MOJHOTY . 3HaHWH. rporpamme yio1em
o TpeboBaHHMH. TIOJTOTOBKH TIpeBBIIIAOLIe
3HaHUH HonyieHo TIO/IrOTOBKH nporpamMme
Vmenu mecto . HormymieHo M IIpOrpamMMy
BCJIE[ICTBHE MHOT0 . [ony1eHo TMO/ITOTOBK
rpy0ble ommbKu HECKOJIbKO TIO/ITOTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Oumbok
HecylecTBe
obyuarorierocsi ot omboK HerpyobIx HHEIX HeT.
oTBeTa oInb0oK
ombok
Ymenus | OtcyTcTBUE [Ipu pelenun IIpogemonc | Ilpogemonc | Ilpogemonc | Ilpopemonc | ITpogemoHCTp
MHHUMa/IbHbIX CTaH/JapTHBIX TPUPOBaHbl | TPUPOBaHbI | TPHPOBaHBI | TPHUPOBAHBI | WPOBAaHHI BCe
YMeHHH. 3a7iaq He OCHOBHBIe BCe BCe BCE OCHOBHBI®
HeB03MOKHOCTB TIPO/IEMOHCTPYD | YMeHUs.. OCHOBHBIE OCHOBHBIe OCHOBHBIE YMeHUSI.
OL|EHUTh HallMuKe | OBaHbI PerrteHsl YMeHWUsI. YMeHMUsI. yMeHUS1. PelrieHb! Bce
yMeHHiH OCHOBHEBIe THUIIOBbIE Pemtenrl Bce | PemeHsl Bce | PerneHbl OCHOBHbIE
BCJIE[ICTBHE ymenust. imen | 3azauu ¢ OCHOBHBbIe OCHOBHBbIe BCe 3a/lauM.
OTKaza MecTo rpy0Obie HerpyObIMH | 3aJauu C 3a/jauu. OCHOBHBIE BrIno/HeHb!
obyuarolerocsi oT | OmMOKH ommbKaMu. | HerpyObiMu | BrImosHeHBI | 3agauu C BCe 33/laHus, B
oTBeTa BeirnosiHeHb! | OIMOKaMy. | BCe 3aJaHUsl | OTAE/NbHBIM | TMOJHOM
BCE BRITO/HEHBI | B TIOJHOM u obneme Ge3
3aZlaHus, HO | Bce 337laHusi | oObeMe, HO | HeCyIecTB | HeJJ0UeTOB
He B B I1OJIHOM HEKOTOpble | eHHbIMU
TIOJTHOM obbeme, HO | C HeZloueTam
obbeme HEeKOTOpble | HejoYeTaMu | W,
C . BBITIOJIHEH
HeJjoueTaMu bl BCE
3ajlaHusi B




TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Tpomemonc
0a30BbIX ITpu pereHnH . TPUPOBaHBI TPHPOBaHBI
bl Habop TPHPOBaHbI TIpogeMoHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBIKOB 6asoBble WpOBaH
HeB03MO>XXHOCTb 3a/jay He HaBBIKY TIPU Tpu .
JUist HaBBIKU IIPU TBOPYECKUN
OLIEHWTb Ha/lure | TPOZIeMOHCTPHP peleHnn perIeHnx
Hagblku pelleHust peleHnn TOZIXO[, K
HaBBLIKOB OBaHbI 6a30BbIe CTaH/|apTHBI HecTaHzAapT
CTaHJapTHBI CTaHZJapTHBI peLLEeHHI0
BCJIe/ICTBUE HaBbIKY. VIMernu X 33714 C HBIX 33/ja4
X 3a/jau ¢ X 3a7a4 6e3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM ommuboK 1 X 3a7iau
obyuatorjerocsi OT | OMHUOKK u oLIMOOoK U
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
He/0YeTaMHu
IITkas1a oLeHUBAHUA MPU MPOMEXYTOYHOMN aTTeCTaluu
Omnenka YpoBeHb NO/IrOTOBKHA
MPeBOCX0/{HO Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
IUCLIMIUIAHA, COpPMUPOBAaHBI Ha YpPOBHE He HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHPOBaHbI
3HAaHWs, YMEHHWs, BAJileHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/IHYHO Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpasjeHa
JUCLIIUINHA, CHOPMHUPOBAHBI HA YPOBHE He HIDKe «OTJIMYHO».
3auTeHo O04YeHb XOPOIIIo Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMEe KOTODLIX HarlpaBjeHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HHXKe «0UeHb XOPOLLO»
XOPOILIO Bce xommnereHUMM (Y4acTW KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX Harpas/eHa
JUCLIMIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yAOBJeTBOpHUTE/Nb | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHEe KOTOPbIX HarpaB/ieHa
HO JUCLIMIUIAHA, c()OPMHPOBAHBI HAa YPOBHE He HIDKe «Y/[OBIeTBOPHTEILHO», TP 3TOM XOTS OBI
0JiHa KOMIIeTeHL{Usi CpOpMHUPOBaHa Ha YPOBHE «YZIOB/IETBOPUTEIEHO»
HeyjoB/eTBopuTe | XoTs Obl OZHa KOMIIeTeHLMst CQOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0XO0 XoTs1 6bI 0ZJHA KOMITETeHLMs1 ChOPMUPOBaHA Ha YPOBHE «ILIOXO»

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl WIH HHbIE MaTepHa/ibl, He00X0JUMbIe ISl OLEeHKH
pe3y/ibTaToB 00ydyeHHsi Ha MPOMEXKYTOYHOM aTTecTalMM C YKa3aHHeM KpHUTepUeB HX
OIleHUBaHMS:

5.3.1 TumnoBbie 3apaHus (oLeHOUHOe CPeACTBO - KOHTpO/JbHBbIE BOMPOCHI) /[ OLEHKHU
chopmupoBaHHocTH KommnereHnuu [TK-1

1) JleHTMIOpOBCKHE KoJie0aHus B I/1a3Me.

2) HebaeBckasi 5KpaHUPOBKaA 3apsijia B 1yia3Me.

3) [TpuHLMTT pabOTHI TUPOTPOHA.

4) YckopeHue 3/1eKTPOHOB I71Ia3MEeHHOM BOJTHOW, CO3/JaHHOM UHTEHCUBHBIM J1a3€PHbIM

HUMITYJ/IbCOM.



5)
6)
7)
8)
9)
10)
11)
12)
13)
14)

[Mpunmn paboTkl a3epa Ha CBOOOIHBIX 3/IEKTPOHAX.

[TpuHLMD paboThl ONITUYECKOTO J1a3epa.

MeTtoz Moy asILYU JOOPOTHOCTH AAJIs CO3/1aHUsI KOPOTKHUX J1a3€PHBIX UMITY/IbCOB.
MeTtoz CUHXPOHU3ALUY MOJ, [i/Is1 CO3/,aHUSA CBePXKOPOTKUX JIa3ePHBIX UMITY/IbCOB.
Ycunenve unpnupoBaHHbIX UMIYAbCOB (CPA).

SABneHre caMo(OKyCHUPOBKH.

BosokoHHOONITUUECKHE J1a3epBl.

Vess MarHMTHOTO y/lepyKaHus I/1a3Mbl.

[Iepemaua 3/1eKTPOMarHUTHOI'O U3/1Iy4YeHUs C [IOMOLLBIO BOJTHOBO/IOB.

YcpenHEHHast TIOHAE€POMOTOPHAs CHJIa, eMCTBYIOIIAsk Ha YaCTULY B OBICTPO

OCLIWUTUPYHOLIEM TIOJTE.

15)
16)
17)
18)
19)

I'padeH — Oyayiiiee HAHO3/IEKTPOHUKH?

HabntoieHre aTOMOB: CKaHUPYIOLIUM 30H/I0BbI MUKPOCKOTI.
MeTo/bl TT0/TyueHusl CBePXHU3KUX TeMIepaTyp.

dusnyeckue CBOMCTBA CBEPXITPOBOAHUKOB .

Vicnosib30BaHye peHTTeHOBCKOIO U3/TyUeHUs [i/1s1 OTipe/ie/ieHUs] KpUCTayInueCKo CTPYKTYPbI

TBEPAbIX TeJl.

20)
21)
22)

[TpuHLKD paboThI MOMYTIPOBOJHUKOBBIX JIa3epOB.
ITouemy B (peppomMarHeTHKax BO3HHUKAIOT MarHUTHbIE JOMeHbI?

MeTozbI CO3[,@aHUs1 BBICOKOTO BaKyyMa

Kpurtepuu oneHuBanus (o1jeHOYHOe cpe/cTBO - KOHTPo/IbHBIE BONIPOCHI)

OrneHKa

Kputepuu orjeHuBaHUs

3a4TeHO

CripaBe/iIMBO OZIHO U3 CIEAYIOMINX yTBepKAeHu: (1). YpoBeHb 3HaHUI B 00beMe, TIPEBBIIIA0IIEM
MpOorpaMMy TOATOTOBKH. [1p0/IeMOHCTPUPOBAHLI BCe OCHOBHBIE YMeHHs1. PellieHbl BCe OCHOBHBIE
3a7aun. BeIroTHeHBI Bee 3a/jaHuist, B ITOJTHOM 00beme Oe3 HefoueToB. [1poJieMOHCTPHPOBaH
TBOPYECKUH MOIXO0/1 K PEIIeHUI0 HeCTaHIAPTHRIX 3a/1au. (2). YPOBeHb 3HaHUM B 00beMe,
COOTBETCTBYIOIIIEM MTPOrpaMMe TMOAr0TOBKH, 6e3 olibok. ITpojeMOHCTPHPOBAHbI BCE OCHOBHbIE
YMeHUsl, pellieHbI BCeé OCHOBHBIE 33/]auH C OT/e/TbHBIMUA HeCyI[eCTBeHHBIMH He/IoUeTaMHu,
BBITIO/THEHBI BCE 3a/IaHUS B TIOJIHOM 00beMe. TTpo/ieMOHCTPHPOBAHbBI HABLIKU TIPU PeIleHUH
HecTaH/apTHBIX 3a7au 6e3 ommOoK 1 HefoueToB. (3). YPOBeHb 3HaHU B 00beMe,
COOTBETCTBYIOIIEM MPOrpamMMe TOATOTOBKH. JJOMyIIeHO HECKO/ILKO HECYITIeCTBEHHBIX OIHOOK.
ITpozieMOHCTPHPOBaHbI BCE OCHOBHBIE YMeHHsI. PellleHbl Bce OCHOBHbBIE 3a/lauil. BhIMo/IHEHBI BCe
3a/laHus, B TIOJTHOM 00beMe, HO HEKOTOphIe C HeloueTaMu. [IpojieMOHCTPUpPOBaHbI Oa30BbIe
HABBIKY TPH PeIIeHWH CTaHJapTHBIX 3a7au 6e3 oMboK U HeZloueToB. (4). YPoBeHb 3HaHHWH B
00BeMe, COOTBETCTBYIOIIEM TIPOrPaMMe TIOATOTOBKH. JloTyIeHo HeCKOIbKO HerpyObIX OIMOOK.
ITpo/1IeMOHCTPUPOBAHBI BCE OCHOBHbIE YMeHHUs. PellleHbl BCe 0CHOBHBIE 33/1aUU C HETPYOBIMU




OueHka Kputepun onieHuBaHUs

ombKaMu. BeIToHeHbI BCe 3a/iaHuisl, B TIOJTHOM 00beMe, HO HEKOTOpbIe C He/IoueTaMu.
ITpozmemMoHCTpUpOBaHbI 6a30Bbie HABLIKY MTPY PELIeHUH CTAHAAPTHBIX 33/1a4 C HEKOTOPLIMU
HezoueTaMu. (5). MUHUMATBLHO IOMYCTUMBIN YPOBEHb 3HAHWH. JI0MyIieHO MHOTO HerpyObix
oumbok. ITpo1eMOHCTPUPOBaHbI OCHOBHEIE YMeHUsI. PellieHbl TUTIOBbIE 3a/Jaull C HeTpyOBbIMU
oubkaMu. BeinonHeHsI Bce 3a/laHsl, HO He B I10JTHOM 00beMe. VIMeeTcst MUHUMabHbII Habop
HaBBIKOB /I/Is1 PeLleHus CTaHAapTHBIX 3a/lau C HEKOTOPBIMU He/loueTaMHu.

CripaBeyIUBO OJJHO U3 C/Ie/[YIOIUX yTBepKAeHui: (1). YpoBeHb 3HaHUI HM)Ke MUHUMaJIbHBIX
TpeboBanmii. Vimen mecto rpy0sie omibku. I1py perieHny CTaHAAPTHBIX 33714 He
TIPO/JIEMOHCTPUPOBAHbI OCHOBHbIE yMeHusi. iMenu MecTo rpy0Oble ommbku. [1pu perieHAn
CTaH/APTHBIX 33/1au He MPO/IeMOHCTPUPOBAHbI Oa30BbIe HaBLIKU. VIMenu MecTo rpy0bie OUmOKy.
(2). OTcyTcTBUE 3HaHWI TEOPETHUECKOT0 MaTeprasia. HeBo3MOKHOCTh OLIEHUTH MOJTHOTY 3HAHUH
BCJIEZICTBHE OTKa3a oOyuarorierocsi ot orBeta. OTCYTCTBHE MUHMMAJIbHBIX YMEHHUH.
HeB03MO>KHOCTB OL|eHUTb Ha/lMYKe YMeHHI BC/IeJICTBHE OTKa3a 00yJaroIlerocst oT OTBeTa.
OTcyTCTBUe BafieHUsi MaTepriaioM. HeBO3MO)KHOCTh OLIEHUTh Ha/IMuMe HaBbIKOB BC/I€ACTBHE

He
3a4TeHO

OTKa3a OGy‘ElI—OI.L[EFOCH OT OTBeTa.

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

OcHOBHasi uTeparypa:

1. Jlangay Jle daBugoBuu. Teopetnueckas ¢usvka. Tom 1. Mexanuka : YuebHoe mocobue. - 7-e U3, -
Mockga : M3gaTenbckas ¢upMa "dusnko-mateMatuueckas aureparypa’ (PU3MATIINT), 2018. - 224
c. - BO - bakanaBpuar. - ISBN 978-5-9221-1611-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=741030&idb=0.

2. Jlangay JleB laBugoBuu. Teopetnueckas ¢pusmka. Tom 2. Teopus rons : YuebHoe rmocobue. - 9-e u3f,.
- Mockga : U3marenbckas ¢gupma "®Pu3nko-maTemaTudeckast nuteparypa” (PU3MATIINUT), 2018. - 508
c. - BO - bakanaspuar. - ISBN 978-5-9221-1568-1., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=741028&idb=0.

3. Jlangay JleB laBugoBuu. Teopetuueckas ¢usuka. Tom 3. KBaHTOBasi MexaHuKa (HepeasiTUBUCTCKAst
Teopus) : YueGHoe rocobue. - 6-e u3f. - Mocksa : 3garenbckas ¢upma "®u3nko-MaTeMaTryeckast
mutepatypa” (PU3MATIJINT), 2016. - 800 c. - BO - bakanaBpuar. - ISBN 978-5-9221-0530-9., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=741026&idb=0.

4. Jlanpay Jle aBugosuu. Teopetnueckas ¢usvka. Tom 5. Cratuctrueckas ¢pusmka. Yacts 1 : YuebHoe
nocobue. - 6-e u3z. - Mocksa : V3garensckas ¢upma "®Pusmko-maremMaTiuueckas ureparypa’
(PU3BMATIJINT), 2018. - 620 c. - BO - bakanaspuar. - ISBN 978-5-9221-1510-0.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=741027&idb=0.

5. Jlanzay JleB [TapumoBuu. Teopetuueckas ¢usuka. Tom 6. 'uapoarHamuka : YuebHoe ocobue. - 6-e
u3f. - Mockga : 3gatenbckas ¢upma "®usmko-mareMarrudeckasi iuteparypa’ (PU3MATIIUT), 2015. -
728 c. - BO - BakanaBpuar. - ISBN 978-5-9221-1625-1., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=741031&idb=0.

6. Jlangay JleB laBugoBud. Teopetuueckas ¢usuka. Tom 8. 3neKTpoANMHAMUKA CIIIONIHBIX CPef, :
YuebHoe rocobue. - 5-e u3jl. - Mocksa : 3aarenbckast dupMa "®@uU3HMKo-MaTeMaTHUeCKas TutepaTypa’”
(PU3MATIINT), 2016. - 656 c. - BO - bakanaBpuart. - ISBN 978-5-9221-1702-9.,



https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=741032&idb=0.

7. Jlanpay JleB laBugoBud. Teopetuueckas ¢pusuka. Tom 9. Cratuctrueckas ¢pusvka. Teopusi
KOH/IeHCUPOBAHHOTO cocTosiHUsA. YacTb 2 : YuebHoe rocobue. - 5-e u3jl. - Mocksa : M3garenbckast
¢dbupma "dusrko-MareMatrueckas iurepatypa’ (PM3MATJINT), 2018. - 440 c. - BO - bakanaBpuar. -
ISBN 978-5-9221-1580-3., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=741029&idb=0.

8. Jlangay Jle laBumoBuu. TeopeTrueckas usmka : yueb. mocobue Ajist CTYI€HTOB (Gu3.
cneranbHoCTeld yH-TOB : B 10 1. T. 10. ®usnyeckas kuHeTuka / nog pen. JI. I1. ITutaeBckoro. - 2-e u3f,,
ucrp. - M. : @usmataur, 2001. - 536 c. - ISBN 5-9221-0125-0 (1. 10). - ISBN 5-9221-0053-X : 167.00.,
3 3K3.

9. Jlanpay JI. b. Teopetuueckast pusuka. - M., 1988-. Teopetnueckas ¢usuka. T. 4. KaHToBas
snekTpoAvHamuKa / B. B. Bepecteukuid, E. M. JIndum, JI. I1. ITutaeBckuid. - 1989. - N3na. 3-e, ucnp. -
728 c. - ISBN 5-02-014422-3 (t. 4) : 1.80., 50 3k3.

10. Jlangay JleB [laBumoBuu. Teopetuueckas ¢usmka : [yueb. mocobue f1s ¢pu3. crielansHOCTeH YH-
ToB] : B 10 T. T. 7. Teopus ynpyroctu. - 4-e u3f., ucnp. u gon. E. M. Jludmmiem u ap. - M. : Hayka,
1987. - 246 c. : nn. - 0.80., 169 3ks.

JonoynHrTenpHas nuTeparypa:

1. ®eitaman Puuapy I1. Iro)kuHa JIeKI[UH: 111eCTh MOTPOIIle U I1eCTh T0C/IoXKHee / ep. ¢ aHrI.: E. B.
danés, B. A. Hocenko. - M. : bunom. JTaboparopus 3Hanmi, 2006. - 318 c. : un. - ISBN 5-94774-337-X :
179.60., 2 3ks.

[TporpammHoe obecrieueHue v IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepKaHWeM IHCLUITUHBI):

1) Kak czenathb fok/a/ Ha ceMUHape WK CTyJeHueckoi KoH(epeHLyu, 3o0kuH A. C.
http://psj.nsu.ru/kursovye/doklad.html

2) VHTepHeT->KypHa/ AMeprKaHcKoro ¢u3nueckoro obirectsa http://physics.aps.org/

3) Hayunbie HaripaBienust UTIOPAHa http://www.iapras.ru/science.html

4) Hayunble HanipaBienuss UOMPAHa http://ipmras.ru/ru/sci_dir

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

YueOHble ayUTOPWU [/ TIPOBeJieHHsl y4eOHbIX 3aHSATHM, MpPeAyCMOTPeHHBIX 00Opa3oBaTenbHON
MPOrpamMMoO#, OCHall[eHbl MYJbTUMeAUNHBIM 000pyZoBaHUeM (TIPOEKTOp, SKpaH), TeXHUUeCKUMHU
cpeicTBaMK  00yueHHsi, KOMITbIOTepaMH, CleLMaJu3UpOBaHHBIM  00Opy/oBaHHEM: YueOHbIe
ayZIMTOPUM [IjIsl TIPOBe/IeHNsT YUeOHBbIX 3aHSITHM, MPeAyCMOTPEHHBIX 00pa3oBaTe/bHOM MPOrpaMMOM,
OCHallleHbl MYJIbTUMeIUIHbIM 000pyZjoBaHNeM (TIPOEKTOp, 3KpaH), TeXHWYeCKUMH CpeJCTBaMH
o0yueHUsi, KOMIbIOTePaMH, CreLyaji3UpoBaHHbIM 000py/j0OBaHHEM: [/isi TIpOBeJieHUs JeKIUid U
NpaKTHUEeCKUX 3aHATHH TpebyeTcs: TUIIoBoe 000py/j0BaHHe JIeKLIMOHHOW ayAUTOpUM. [/ MoArOTOBKH
CaMOCTOSITE/TbHBIX KOHTPOJIBHBIX Pab0T Y [y WX rpadHuueckoro TMpeAcTaB/ieHus (ecid 3TO
HeoOX0oZMMO), a Takke Jyis pACIIMPeHUs] KOMMYHHKALMOHHBIX BO3MOXHOCTEH CTY/€HTbI UMEIOT
BO3MOXKHOCTh paboTaTh B KOMITBIOTEPHBIX K/jaccaX C COOTBETCTBYHOLIUM JIMLIEH3UOHHBIM
NporpaMMHBIM obecriedeHneM U BBIXOZOM B VHTepHeT. [lomelljeHus A1 CaMOCTOSITE/TBHOM paboThI
00yyarolMXCsi OCHAIleHbl KOMITbIOTEDHOM TeXHUKOW C BO3MOKHOCTBIO TIOAK/IIOUEHUS K CeTd
ViHTepHeT 1 obecrnieueHbl JOCTYTIOM B 3/IEKTPOHHYIO MH(OPMALMOHHO-00pa30BaTebHY0 CPey.

[MomerjeHust 711 CaMOCTOSITeNbHOM paboThl 00YYarOMXCS OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOKHOCTBIO TOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/€KTPOHHYIO



MH(OPMaIMOHHO-00pa30BaTe/IbHYIO Cpefy.

IIporpaMma cocTtaBieHa B cooTBercTBUM C TpeboBanusvMu PI'OC BO 10 Hampa/eHUIO
noarotoBku/crieridanbHocTy 03.03.02 - du3uka.

ABTop(bI): AHaiikuHa EneHa AjiekcaHZpOBHa, JOKTOP (GM3UKO-MaTeMaTUUeCKUX HayK
BukTtopoB Muxaun EBrenbeBuu, KaHauaaT GU3MKO-MaTeMaTUUeCKUX HayK.

3aBenyroumii Kaeapoii: BukropoB Muxaun EBrenbeBry, KaHAUAT (PU3MKO-MaTeMaTUUeCKUX HayK.

ITporpamMma oziob6peHa Ha 3ace/jlaHUM MeToAnuecKoi Komuccuu ot 12.02.2026, mpoTtokos Ne 5.
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