degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

10 AMCIMILINHE:
10 HANPABJICHHUIO:
npo¢uib NOArOTOBKHU:

Kypc:
KBaJIU(PUKALMSA:

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

CoBpeMeHHbIC UICTOYHUKH U IPUEMHUKN CEHCMUYECKUX KOIeOaHmi
IIpuknagHbie MaTeMaTHKa U (pU3MKa

OO6mas u npukiagHas Guznka

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay

kadeapa NpUKIaTHON TeOPUINKU

2

MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepennupoBannslii 3a4et

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:

Jneknuu: 15 Jac.

cemuHapsl: 0 yac.

nabopaTtopHble 3aHATHS: 15 yac.

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3au. ef.: 1

[Iporpammy cocrtaBui:

J.J1. 3aiiues, kana. ¢pu3.-Mat. HayK

[Mporpamma obcyxieHa Ha 3acefanuu kKadeapsl npukiaaHoi reopusuku 04.04.2022



AHHOTANMA

CrennanbsHbiii Kype «CoBpeMeHHbIE HCTOYHUKN U MMPUEMHUKN CEHCMUYECKHX KojieOaHMiD» HapaBieH Ha TO,
YTOOBI €ro CIylaTelld CMODIM TONYYHUTh MPEICTABICHHE O COBPEMEHHOHM alnapaTHO-TEXHUYECKOH Oase,
WCIIONB3YIOLIEHCS TpPHU Pa3BEIKE U OCBOCHUM MECTOPOXKICHUN YINIEBOLOPOAOB. YIPYIHE BOJIHBIL,
pacnpocTpaHsIomuecs B MOPOIaX-KOUIEKTOpax, HeCyT HEHHYI0 HHPOpPMaLuio 00 X (PU3UKO-MEXaHUIECKHX
CBOMCTBaX, MO3BOJISIA XapaKTepU30BaTh MOPOIB! KaK € MO3UIMK BO3ZMOKHOCTH OOHApPYXKEHUS 3aJIeKe W/HiH
BaXHBIX CTPYKTYPHBIX OOBEKTaxX, TaKk M C TOYKM 3PEHHUSl PEaKUWW Ha aKTUBHOE BHEIIHEE BO3ICHCTBHE,
MPOM3BOAUTH MOHUTOPHHI TEXHOTEHHBIX IpoueccoB. [Ipu 3ToM ncnonszyemas npudopHas 0a3za HEPepbIBHO
pa3BUBACTCs: UCTOYHUKM W MPUEMHUKH YOPYTUX BOJH O0JaJaloT ONPENEICHHBIMHU OrpaHHYCHHUSIMH,
CIOCOOHBI paboTaTh B OTPaHMUYCHHBIX CIIEKTpax KojeOaHMH, YTO MPUBOAUT K HEBO3MOXKHOCTH HCCIIEOBATH
MOpOJY Ha BCEX MPOCTPAaHCTBEHHBIX M BPEMEHHBIX MacliTadax OJHOBpeMeHHO. Ha ceromHsimHuii MOMEHT
aKTUBHO pa3BUBACTCsl HAIPABJICHUE ONTOBOJOKOHHBIX [JAaTyMKOB, XapaKTEPU3YIOLIMXCS MEHbLIUMU
OTPaHMYCHUSMH, OAHAKO JJs TOHMMAaHUs MX paboTbl HEOOXOAWMO OJHOBPEMEHHO BIAJETh Kak
MaTeMaTUYEeCKUM allaparoM TEOPUM paclpOCTPaHEHMs YIPYTUX BOJIH B MUKPOHEOIHOPOAHBIX Cpelax, Tak U
HEKOTOPBIMH pa3zesiaMH TEOPETUIECKON (PU3UKH, YNTAEMbIMH B PaMKax Kypca.

ITocne 3aBepiieHHs OOyueHMsS MO AMCLUIUIMHE CIIyIIATeNId IOMydaT MpPEACTaBICHHE O COBPEMEHHBIX
HUCTOYHUKAX U MPHEMHHUKAX CEHCMHMYECKMX KOJIeOaHWH, MPUHIMIIAX MX PaOOThl M OTPAHUYCHHUSX, & TAKKE
YBHUJIAT, KaK N3HAYaJIbHO TEOPETHUECKUE Pa3aesbl (GU3UKH UCTIONb3YIOTCS MPU PEIIeHUH MPAKTUIECKHUX 3a1ad.

1. lean u 3apa4n

Henp AucoMnInHBI
3HAKOMCTBO C CYNIECTBYIOUIMMH HMCTOYHHUKAMH M MPUEMHUKAMH CEHCMHYECKHUX KoyieOaHui,
MPUHLIMIIAMH WX Pa0OThI U TEXHUUECKUMHU OTPaHUYCHUSIMH.

3agaum AUCUMIIUHBI
1. Ilomyuenue mpencTaBiIeHHUs O TOM, KaK celicMUYecKue KojeOaHHs MO3BOJISIIOT XapaKTepHU30BaTh
MUKPOHEOJHOPOIHBIE CPEbI.
2. 3HaKOMCTBO C IpPUHIMIIAMH PAOOTHI COBPEMEHHBIX MCTOYHHUKOB M IPUEMHHUKOB CEHCMHUYECKUX
KoJieOaHuil.
3. ®opmupoBaHHE TIOHMMAaHHS COBPEMEHHOTO COCTOSIHHMS alnapaTHOH 0a3bl, yCTaHOBJIICHHE
HaIlpaBJIEHUN Pa3BUTHSL.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Koz 1 HanMeHoBaHHe KOMIIETEHIIUN WuaukaTopsl TOCTYKEHMSI KOMITETEHITUN

OIIK-1.1 3gaeT W cmocobeH  HCIOJIL30BaTh B
mpo)eCCHOHANBLHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4YHbIC 3HaHUS B 00JacTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cucremoii pyrnamentanbibix |OIIK-1.2 CrocoGeH 0000mmarh U KPUTHYECKH OIICHWBATh
HAyYHBIX 3HAHHI B O0NIACTH ONBIT W PEe3yAbTaThl HAYYHBIX HCCIICAOBAaHWA B OOJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAayK npoecCuoHaTbHON e TEIHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TEBHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIacTH cBOeil |uccieoBaHUil B obnmactu  cBoed  mpodeccHoHaIbHON
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENBHOCTH U MX MPAKTUYECKYIO 3HAYMMOCTb

Ha Hay4YHOM SI3bIKe (OPMYITHPOBATH OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
npoQeCCHOHANBHBIC 331291 HCIIOJIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
W3JIOKEHUSI PEe3yJIbTaTOB HAay4YHOW AEATEIBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS TUCIUIUTHHBI 00y4YaronInecs JOJKHBI

3HAThb!
OCHOBHBIE TPUHIUIBI PaOOTHI

CEHCMUYCCKUX MCTOYHHKOB U NOPHUCMHUKOB,

TCXHUYCCKHUEC H

(dyHIaMEeHTalIbHbIE OTPAaHUYEHUS, HAKJIaJbIBA€Mble Ha BO3MOXKHYIO MH(OPMAIHIO, KOTOPYIO MOXKHO

MOJIy4YUThb O FOpHOﬁ TopoAbI U MPOTCKAIOIIUX B Hel mnponeccax ¢ mIoOMOIIbO CCHCMHUYECKHX METOAOB.

YMETB:

[IpuMeHsAT MaTeMaTHYECKHUl anmapar TeoOpeTHYecKor (GPU3UKH 71 OTIPEeIICHUS TapaMeTPOB PabOThI
ceficMMYEeCKUX IPUEMHUKOB U IPUEMHUKOB.

BJIAJIETh:

ArnmapaTHo# 0a30ii, UCTIOIBE3YEeMOH JUIsl UCCIIE0BAHUS TOPHBIX TTOPOJ] CEHCMUYECKHUMHU METOJIAMH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Beenenue 1 1
) Hccnenosanue MUKPOHEOIHOPOIHBIX 4 4 4
cpea ceHCMUYeCKUMU METOJaMH
UccnenoBanue MPOLIECCOB,
3 [POTEKAIOIUX B  TOPHBIX  IIOpPOAAx 4 ) )
ceiicMMYeCKUMU METOIaMH,
CEUCMUYECKU MOHUTOPUHT
OrpanuueHusi,  HakjiaJbplBacMble  Ha
4 BO3MOXHOCTb  HUCCJIENOBAaHMUS  Cpelbl 3 1
CEHCMUYECKAMHU METOJaMHU
5 [lpunumner  paboTBl  CEWCMUYECKHX 1 4 3
HUCTOYHUKOB U IIPUEMHUKOB
6 OnTOBOJIOKOHHBIE AATYUKU 2 5 4
Nroro gacos 15 15 15
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.
4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennuii)
1. Benenue
Mecto ceiicMuueckux wHcciaenoBaHud B HedrerasoBoil reogusmke. CeilicMopasBeaka U
CEHCMMYECKU  MOHHUTOPUHI. IIpeuMmyinecTBa  HCIONB30BaHHUS  CEMCMUYECKUX  JTaTYMKOB.

COBpCMeHHOe COCTOSIHUC NUCIHUILIMHBI U aKTyaJIbHBIC HpO6J'I€MBI.

2. HCCJ’IGI[OBaHI/IC MHUKPOHCOAHOPOAHBIX CPC celicMUYeCKUMU MCTOAaMH




PacnpocTpaneHue ynpyrux BOJIH B MUKPOHEOAHOPOIHBIX cpenax. M30paHHbIe BONPOCH 00pabOTKU
U TPUHOMIBl HWHTEPIPETAlMH CEHCMOAKyCTHYEeCKMX JaHHBIX IIPU pa3BeIKe YIVIEBOAOPOIOB M
WH)XCHEPHBIX M3bICKaHUAX. BlMsHUE aHM30TPONMH W HEOAHOPOIHOCTU Cpeldsl HAa OCOOEHHOCTHU
pacripocTpaHeHusl ynpyrux BoiH. MccienoBaHue BHYTpEHHEH CTPYKTYpPbI CPeAbl CEHCMHUYECKHMHU
METO/IaMH B JIa0OpaTOpHBIX ycioBusX. [locTpoeHrne MHOrOypOBHEBON MHAMKATPHUCHI CKOPOCTEH Ipu
00paboTke KEepHOBBIX HaHHBIX. CelicMuYecKkne HCCIIeIOBaHUS TPU TOUCKE MECTOPOXKICHUIN
MOJIE3HBIX MCKOMaeMbIX. [IposiBieHne JOKambHBIX HEOJHOPOAHOCTEH Ha CEHCMHUYECKHX [aHHBIX:
TOPU30HTBl  OTPAXKEHHS, CIOUCTOCTb, 30HBI AHOMAJIbHO BBICOKOTO IIACTOBOTO  JABJICHHUS.
CelicmoakycTuka. MexXCKBaXMHHOE 30HAMpoBaHue. llpoBeneHue mabopaTropHbIX padoOT 1Mo
HCCIIeI0OBaHUIO TOPHBIX Mopos Ha ycraHoBke D3 PAH.

3. HccnenoBaHue IpoOIECCOB, MPOTEKAIOMIMX B TOPHBIX MOPOAAX CEHCMHYECKHMMH METOJaMHu,
CEMCMUYECKUI MOHUTOPUHT

AKTUBHBIE ceHcMHYECKHe Tmpouecchl. MukpopaspyuieHde, axkycTuueckas osmuccus. Odgaru
MUKpOpPa3pyIIEeHUH: JIOKaIU3alus, BbIIBICHUE INPUPOIBl Oyara, €ro napaMeTpoB, OIpEAcICHUE
MeCTa W TPOCTPAaHCTBEHHOW OpWEHTAIlMM BO3HHUKAIOWIEH MMKPOTPEIINHBl CEHCMHYECKUMHU
MeTonaMu. TpeOoBaHMST K CHCTEME CEHCMHYECKOr0 MOHWTOpHHTA. I[IpUMephl MpakTHYECKOro
HCITOJIB30BAaHUS CUCTEM CECMHYECKOTO MOHUTOPHUHTA.

4. OrpaHuveHHs, HaKIaIbIBAEMbIe HAa BO3MOXHOCTh WCCIICJOBAHHUS CPEIbl CEHCMHYESCKUMHU
METOIaMH

Paszpemaromas  cmocoOHOCTP  MCTOYHMKOB M NPUEMHHUKOB  CEHCMHYECKHMX  KoJeOaHM.
CeiicMopa3Besika BBICOKOTO U CBEPXBBICOKOTO pasperieHus. CrieKTpaibHbIH COCTaB yNPYIUX BOJIH.
Ponb nmuHEWHBIX pa3MepoB HMCTOYHHKOB M TNPUEMHUKOB KojeOaHui. [IpmOnmkeHHBIE peICHUs.
3aryxanue ynpyrux BosH. OCOOCHHOCTH OIpEAETICHUSI CKOPOCTEH MONEpEedYHbIX YNPYTUX BOJIH B
1ab0paTOpHBIX M TOJIEBBIX YCIOBHUAX. Hanuuue ynopsaoueHHBIX HEOTHOPOAHOCTEHW B cpenax,
paszesieHue aHW30TPOINMHM M HeoxHopoxHocTH. llpoGmembl  ceficMHYecKOro  MOHUTOpPUHIA
pa3HoMacIITaOHBIX IPOLIECCOB.

5. HpI/IHLII/IHLI pa60TBI CEICMUYECKUX NCTOYHHUKOB U IMPUCMHUKOB

BHyTpeHHee yCTpOWCTBO JATYMKOB YIPYTHX KolieOaHud. VMICTOYHMKM W TIPUEMHHUKH KOJIeOaHUH.
[IpoBenenune nadoparopusix pador Ha 6aze HTLL npuxiagHoi reopu3uKy 1 U3yu4eHUs MUHEPAJIbHBIX
pecypcos MOTH.

6. ONITOBOJIOKOHHBIE JATYUKHU

PacnipenenéHnple MCTOYHUKH W TPUEMHHKH CEWCMHUYECKHX KosieOaHui. ONTHYecKHe MPUHIUIIBI
W3yYEHHUs] yNPYrux BOJH. YyBCTBUTEIHHOCTh ONTOBOJOKOHHBIX JAaTYMKOB K MPOMOJBHBIM U
norepeyHbIM geopMaiusaM, NpUHIUIE paboTel. [IpoBenenne maboparopubix padot Ha 6aze HTI]
MPUKIAAHON reo)U3UKH U U3yUdeHHsI MUHEpalbHbIX pecypcoB MOTHU.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

[Tpu npoBeenny 1abopaTOPHBIX PabOT HCIIONB3yeTcs: 00opyaoBanue nadoparopuii U3 PAH —
YCTaHOBKa JIJIsI OTIPECIICHUS] TMHAMUYECKUX YIIPYTUX CBOMCTB 00pa3oB TOPHBIX TIOPOI B
arMoc¢epHbIx ycioBusix — u MOTU — naboparopusie Mmomuoctu HTL npuknagaoit reopuznyku u
M3y4YeHUS] MUHEpaIIbHBIX pecypcoB MO TU o TeMaTnke ONTOBOJIOKOHHBIX JaTYUKOB.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. BBeneHre B MEXaHUKY CIUIOLIHBIX CPEA;: B IPHIIokKeHUH K Teopun BoiH [Tekct]/JI. M. BpexoBckux,
B. B. l'onuapos , -M., Hayxka, 1982
2. Teopernueckas ¢pusuka [Texcr] : B 10 T. T. 7 : Teopus ynpyroctu : yue6. nocoodwue aist Byzos / JI. J1.
Jlannay, E. M. JIndpmun .— 4-e u3a., uctp. u gorn. — M. : Hayka, 1987 .— 248 c.



3. Beenenue B craructuyeckyto paauopusuky [Tekcer] : B 2 u. Y. 2 : yue0. mocoOue 11s By30B.
Cnyuaitnabie onst / C. M. Pertos, 10. A. Kpasnos, B. U. Arapckuii ; mox o6ur. pea. C. M. PeitoBa .—
2-e u3a., nepepad. u non. — M. : Hayka, 1978 .— 463 c.

JlononHuTeNbHAS TUTEPATypa
1. EpmaxoB A. I1. Beenenue B ceiicmopassenky. [EPC. Tseps. 2012. 160 c.
2. Kaydman A.A., Jlesmmu A.JI. Beenenue B Teopuro reopuznyeckux MetonoB. Y. 3. Akyctuieckue u
ynpyrue BonHOBbIE o B reodpusuke. M.: OOO "Henpa-buznecuentp". 2001. 519 c.
3. Kaydman A.A., Jlemmn A.JL., JTapaep K.JI. Benenue B Teoputo reopuznueckux MetonoB. Y. 4.
AkycTrueckue 1 ynpyrue BosiHoBbIe osis B reodusuke. M.: OOO "Henpa-busnecuentp". 2003. 661 c.
4. Kaydpman A.A., Jlesmn A.JI. Beenenue B Teopuro reopuzndeckux MetonoB. U. 5. Akyctuieckue u
ynpyrue BonHOBbIE o B reodpusuke. M.: OOO "Henpa-buznecuentp". 2006. 663 c.
5. anaesa, H. B., CrapoBoiiToB A. B. OCHOBBI celiCMOaKyCTUKH Ha MEITKOBOJHBIX aKBaTopuax. M.:
MIY, 2010, 254 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[ToarotoBneHHBIE COCTABUTEIAMU NPOrPAMMBI MPE3EHTALIUU 110 BCEM TEMaM.
9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMi IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAETh OOIIMM IOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT AOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3a1a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOMW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAgaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Mokazarenem BiajeHUs MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3ydyaeMOro mMarepualna, a He MEXaHHYeCKOro ero 3armoMmuHaHus. [lpu
3aTPYNHEHUH W3YYCHHUS OTICNBHBIX TEM, BOMPOCOB, CIEAYeT OO0pamarbcs 3a KOHCYIBTAIUSIMU
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa NpuKIaTHON Te0PU3NKU

Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: J.J1. 3aiiues, kaHa. ¢pu3.-Mat. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cucremoit ¢pyranamentanbibix |OIIK-1.2 CrocoGeH 0000mmarh U KPUTHYECKH OIICHWBATh
HAyYHBIX 3HAHHI B O0JIACTH OMBIT W PEe3yAbTaThl HAYYHBIX HCCICAOBAHWA B 0OOJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HayK npodecCuoHaTbHON e TEIHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIacTH cBOel |uccieoBaHUil B obnmactu  cBoed  mpodeccHoHaIbHON
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENBHOCTH U MX MPAKTUYECKYIO 3HAYMMOCTb

Ha Hay4YHOM SI3bIKE (OPMYITHPOBATH OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
npoQeCCHOHANBHBIC 331291 HCIIOJIB3YEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
nuTeparype, o0nagaeT HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
W3JIOKEHUSI PEe3yJIbTaTOB HAy4YHOW AEATEIBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

2. Iloka3areim OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare uydenus qucuuiuinHbl «COBpEeMEHHBIE HCTOYHUKH U MTPUEMHHUKNA CEHCMHYECKHX KOJIeOaHUI
00yJaromuiics JOKeH:

3HATb:

OcCHOBHBIE TPUHUUIBI PabOTBl CEHCMUYECKHMX HMCTOYHUKOB M MPHUEMHHUKOB, TEXHHYECKUE H
(dyHIaMEeHTalbHbIE OIPAaHUYEHUS, HAKJIaJbIBa€Mble Ha BO3MOXKHYIO MH(OPMAIHIO, KOTOPYIO MOXKHO
MIOJIYYHUTh O TOPHOM MTOPOABI ¥ MPOTEKAIOIINX B HEM Mpoleccax ¢ HOMOIIBIO CEHCMUYECKUX METOOB.
yMeTh:
[IpuMeHsAT MaTeMaTHYECKHUIl anmapar TeoOpeTHYeCKor (GPU3HUKH 71 OTIPEeIICHUS TapaMeTPOB PabOThI
ceficMMYEeCKUX IPUEMHUKOB U IPUEMHHUKOB.
BJIaJeTh:
ArnmapaTHo# 0a30ii, UCTIONBE3YEMOH JIIsl UCCIIE0BAHUS TOPHBIX MTOPOJ] CEHCMUYECKUMU METO/IaMH.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

[Mpumep 3amanust KOHTPONILHOM paboTel: Onpenenuts napaMmeTpbl ToMceHa cpe/ibl Mo MpeCTaBICHHON
MHOTOYPOBHEBOM MHINKATPUCE CKOPOCTEN

[Ipumep 3amaum ans goManiHero 3afaHust: 1IpeIoKHUTh pacrooKEHUE 3JIEMEHTOB CEMCMHUYECKOTO
MOHHUTOPHUHTA MTPU TICEBIOTPEXOCHOM UCIBITAHUY LIMIIMHIAPUIECKOTO 00pasia.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJIBHBIX BOIIPOCOB
1. Yem Pa3INIaAOTCAd AaHU30TPOIINA U HCOI[HOpOI[HOCTL?
2. Kak pasMEp JaTdrKa BJIMACT HA pa3pCHICHUC ITOJTYHaCMbIX I[aHHLIX?

3. C xakuMH CIIO)KHOCTSIMH CBSI3aHO OTIPEICIICHUE TIPOCTPAHCTBEHHOW OPUEHTAIIUY OdYara pa3pymieHus
0 JAHHBIM CEHCMHUYECKON dMUCCHI?

4. B yeM 0COOEHHOCTH OIITOBOJIOKOHHBIX JaTYNKOB?




5. IloueMy OCHOBHBIE CIOKHOCTH NPH 00pabOTKe CEHCMUYECKHX JaHHBIX CBSI3aHbI PEUMYIIIECTBEHHO
C MONEePEYHBIMU BOJTHAMU?

[Ipumeps! KOHTPOIBHBIX 3aJaHUM

1. ITocTpouTh MHOTOYPOBHEBYIO HHIUKATPUCY CKOPOCTEH IO pe3ysibTaraM JJaHHOTO Habopa TOUEUHBIX
A3MEPEHUIN CKOPOCTEN YIIPYTUX BOJIH.

2. HaliTu MUHUMaIbHBIE pa3Mepbl HEOIHOPOJHOCTEH, KOTOpPbIE MOTYT OBITh BBISBICHBI CHUCTEMOM
HMCTOYHUK-TIPUEMHHK C TAHHBIMH XapaKTePUCTHKAMHU.

3. Onpenenuth COEKTPaIbHBIN COCTaB IaHHOTO KOJIeOaHuUs,

4. Paccumrare pasmepbl 00IacTH, KOTOpas MOXKeT OBbITh HCCIeOBaHa CHCTEMOW CEHCMHUYECKOro
MOHUTOPHHIA C JAHHBIMU XapaKTEPUCTUKAMHU.

5. Tlpennoxuth cuUCTEMYy CEHCMHYECKHX HW3MEPEeHUH, CHOCOOHYIO pa3/ieluTh AaHU3O0TPONHI0 |
HEOJTHOPOHOCTh TOPHOM MOPOABI C TaHHBIMH CBONCTBAMHU.

Kpurepuu onieHuBanus
Ouenka oramyHo 10 OamioB - BBICTABIISICTCA ~ CTYICHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MpOorpamMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEJIMETHOH 00IACTH, MPOAEMOHCTPUPOBABIIEMY YMEHUE YBEPEHHO M TBOPYECCKH
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Ouenka omMyHO 9 Oa/IoB -  BBICTABISIETCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHSATh X Ha IPAKTHKE TIPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELLICHUAMN.
Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/1ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHnH, ¢ HEKOTOPBIMU HEIO0UeTaMHu.
Ouenka xopoio 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha INPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
OmeHka xopoto 6 0ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUYCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6aioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NONTyYeHHbIC 3HAHHs Ha MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO MPAaBWIbHBIE (OPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuaia, HO IPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJbHEWUIIEro OOydeHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yIOBIETBOPUTENbHO 3 Oajula - BBICTABIISETCS CTYIEHTY, NOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEeMy OIMMOKA B (OpPMYIHpOBKax O0a30BBIX MOHSITHH,
HapyLICHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHH IPOTPaMMHOIO Marepuana, ciabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IporpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyIOBIETBOPUTENHHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBIIl He 3HAaeT OoJblIel yacTu
OCHOBHOTO COAepXaHUsI y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIyCKaeT rpyOble OmMOKH B
(bopMyIHPOBKaX OCHOBHBIX ITPUHIIUIIOB M HE YMEET MCIOIb30BaTh NOITYyYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33]1a4.
OreHka HEYNOBIETBOPUTENBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIAHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYECKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJILHOCTH



JuddepenumupoBanuplii 3a4€T MPOBOAUTCS B ycTHOW ¢opme mo Owieram. B kaxmom Owiete
NpPE/ACTaBICHO JBa TEOpPEeTHYeCKHMX Bompoca. I[lpm mpoBerneHuu 3auéra  oOydaromiemycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromierocs He JOJDKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



