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

CrenmanbHbiii Kype «CoBpeMeHHbIE HCTOYHUKH U MPUEMHHUKH CEHCMUYECKUX KOJieOaHWI» HaIlpaBJieH Ha To,
9YTOOBI €ro CiylareJd CMOIIM TONYYHUTh MPEACTABICHHE O COBPEMEHHOHN allapaTHO-TEXHHYECKOH Oase,
HCIIOJNB3YIOLIEHCS TPU  Pa3BEAKE M OCBOCHUM MECTOPOXKICHUW YIVIEBOAOPOLOB. YIPYrue BOJIHBI,
pacnpocTpaHsIomuecs B MOPOIaX-KOUIEKTOpax, HeCyT HEHHYI0 HHPOpPMaLuio 00 X (PU3UKO-MEXaHUIECKHX
CBOMCTBaX, MO3BOJISIA XapaKTEepU30BaTh MOPO/BI KaK ¢ MO3UIMHA BO3MOXKHOCTH OOHApy>KeHUS 3aliexeil n/mim
BaXHBIX CTPYKTYPHBIX OOBEKTaxX, TaK M C TOYKM 3PECHUS PEAKIMH HA aKTHBHOE BHEIIHEE BO3ACHCTBUE,
MPOMU3BOAUTH MOHUTOPHHI TEXHOTCHHBIX IpoueccoB. IIpu 3ToMm ucnonb3yemas npubopHast 6a3a HEMPEPHIBHO
pa3BUBAcTCs: UCTOYHUKM W TPHUEMHUKHA YOPYTMX BOJH OO0JaAaloT ONPEAETICHHBIMH OrPaHHYCHUSIMH,
CIOCOOHBI paboTaTh B OrPaHUYEHHBIX CIEKTPax KojleOaHWi, 4TO MPUBOAMUT K HEBO3MOXKHOCTU HCCIENOBAaTh
MOpOAY Ha BCEX MPOCTPAHCTBEHHBIX M BPEMEHHBIX MacmTabax onHoBpeMeHHO. Ha cerogHAmHuii MOMEHT
aKTMBHO pa3BUBACTCs HAalpaB/IEeHUE OINTOBOJOKOHHBIX JIaTUUKOB, XapPaKTEPU3YIOLIUXCS MEHBIIUMU
OTPaHWYCHHUSMH, OIHAKO JJIi TOHHUMaHUS HX pPabOThl HEOOXOOUMO ONHOBPEMEHHO BIAJETh Kak
MaTeMaTHUYEeCKUM allapaToM TEOPUH PacIpOCTPaHEHUs! YIPYIUX BOJIH B MUKPOHEOAHOPOIHBIX CPeAax, TaK U
HEKOTOPBIMH pa3zesiaMH TEOPETUIECKON (PU3UKH, YNTAEMbIMH B PaMKax Kypca.

ITocne 3aBepiieHHs OOyueHMsS IO JUCHUUIUIMHE CIyIIATeIM IOMy4yaT IPEACTaBIEHHE O COBPEMEHHBIX
HUCTOYHUKAX W MPUEMHUKaX CEHCMHUYECKHUX KojeOaHuil, NpUHIUNAX UX PabOThl MU OTPaHUYCHUSX, a TAKKe
YBHUJIAT, KaK N3HAYaJIbHO TEOPETHUECKUE Pa3aesbl (GU3UKH UCTIONb3YIOTCS MPU PEIIeHUH MPAKTUIECKHUX 3a1ad.

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

3HAaKOMCTBO C CYIIECTBYIOIIMMM HWCTOYHHKAMH U TPUEMHUKAMH CEHCMHUYECKUX KoJIeOaHUi,
MPUHLIMIIAMH WX Pa0OThI U TEXHUUECKUMHU OTPaHUYCHUSIMH.

33]13‘[1/[ JAUCHUIIINHBI

1. INomy4yeHnue mpencraBieHUs O TOM, KaK CEHCMHUYECKHE KOJeOaHWs MO3BOJIIIOT XapaKTepU30BaTh
MHUKPOHEOJHOPOIHBIE CPEbI.

2. 3HaKOMCTBO € MpPHHIMIAMH PabOThl COBPEMEHHBIX HMCTOYHHKOB M MPHEMHHUKOB CEHCMHUYECKUX
KOJIEOaHUIA.

3. ®opmupoBaHHE TOHHMAaHHUS COBPEMEHHOIO COCTOSHHS anmnapatHoOW 0a3bl, YCTaHOBIICHHUE
HaIlpaBJIEHUN Pa3BUTHSL.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBLHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4YHbIC 3HaHUS B 00JacTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cucremoii ¢pyanamentanbibix |OIIK-1.2 CriocoOeH 0000maTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0NIACTH ONBIT W PpEe3yNabTaThl HAyYHBIX HCCIEIOBaHUI B o00nacTu
(hM3UKO-MaTeMaTHIEeCKUX HAayK npoecCuoHaTbHON e TEIHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

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

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIaCTH CBOEH |nMcciieoBaHMM B obmacTu  cBoel  mpodeccroHanbHOU
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENBHOCTH U MX MPAKTUYECKYIO 3HAYMMOCTb

Ha Hay4YHOM SI3bIKe (OPMYITHPOBATH OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
npogeccHoHaIBHBIC 329K WCIIONIb3yeMOW B COBPEMEHHOM  HAyYHO-TEXHHUYECKOU
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
W3JIOKEHUSI PEe3yJIbTaTOB HAy4YHOW 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

(dyHIaMeHTalIbHbIE OIpAaHWYEHHUS, HAKJaJIblBaéMble HAa BO3MOXHYIO HH(OpMALUIo, KOTOPYIO MOXKHO

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

YMETB:

[IpuMeHsATH MaTeMaTHYECKUH anmapar TeOpeTHIECKOr (PU3UKH AJIsl ONpeACTICHUS 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 [IPOTEKAOIUX B  TOPHBIX  IOpoJax 4 ) )
ceiicMMYeCKUMU METOIaMH,
CEUCMUYECKU MOHUTOPUHT
OrpanuueHusi,  HakjaJlblBaeMble  Ha
4 BO3MOXHOCTb  HMCCIEAOBAHUS  CPEIbI 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 HccienoBaHuii B HedreraszoBoil reodmusuke. CeiicMopasBegka U
ceicMMYeCKHi ~ MOHMTOpPUHI. [IpenMymecTBa  HCHOJB30BAHUS  CEUCMMYECKHX  JATYHUKOB.

COBpCMeHHOe COCTOSIHUC NUCIHUILIMHBI U aKTyaJIbHBIC HpO6J'I€MBI.

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




PacnpocTpaneHue ynpyrux BOJH B MUKPOHEOJHOPOAHBIX cpeaax. M30paHHbIe BOMpPOCH 00paboTKu
U TPUHIOWIB WHTEPIPETald CEHCMOAKyCTHMYECKHX MaHHBIX IPH pa3BelIKe YIIEBOJOPOIOB H
WH)XCHEPHBIX W3bICKaHMAX. BiusHue aHM30TPONMM M HEOTHOPOAHOCTH Cpelbl Ha OCOOCHHOCTH
pacipocTpaHeHusl ynpyrux BoyiH. VccienoBaHue BHYTPEHHEH CTPYKTYPBI Cpelbl CEHCMHUECKUMHU
METO/IaMH B J1a0OpaTopHbIX ycioBusx. IlocTpoeHne MHOrOypOBHEBOW MHIUKATPUCHI CKOPOCTEH MPH
00paboTke KEepHOBBIX JaHHBIX. CelicMHYeCKHe WCCIENOBAHUS TPH IOUCKE MECTOPOXKICHUN
MOJIE3HBIX HCKOMaeMbIX. [IposiBlieHHE JIOKaJIbHBIX HEOIHOPOAHOCTEH Ha CEHMCMHUYECKMX IaHHBIX:
TOPU30HTBl  OTPAXKEHHsI, CIOMCTOCTb, 30HBI AHOMAJBHO BBICOKOTO IUIACTOBOTO JIABJICHMS.
CelicmoakycTuka. MexKCKBaKMHHOE 30HAMpoBaHue. I[lpoBemenue maboparopHbix paboT 1O
HCCIIeI0OBaHUIO TOPHBIX Mopos Ha ycraHoBke D3 PAH.

3. HccnenoBaHue MpoIECCOB, NMPOTEKAIOMIMX B TOPHBIX IOPOAAX CEHCMHYCCKUMH METONAMH,
CEMCMUYECKUI MOHUTOPUHT

AKTUBHBIE celcMHuYecKHe Tpouecchl. MukKpopaspyleHue, akycruueckas osmuccusa. Ouaru
MUKpOpPa3pyIIEeHUH: JIOKaIU3alus, BbIIBICHUE INPUPOIBl Oyara, €ro napaMeTpoB, OIpEAcICHUE
MeCTa W TPOCTPAaHCTBEHHOW OpWEHTAIlMM BO3HHUKAIOWIEH MMKPOTPEIINHBl CEHCMHYECKUMHU
MeTonaMu. TpeOoBaHMST K cHCTEME CEHCMHYECKOrO MOHHUTOpHHTa. [IpuMephl NpakTHYECKOro
HCITOJIB30BAaHUS CUCTEM CECMHYECKOTO MOHUTOPHUHTA.

4. OrpaHuveHHs, HaKIaIbIBAEMbIe HAa BO3MOXHOCTh WCCIICJOBAHHUS CPEIbl CEHCMHYESCKUMHU
METOIaMH

Paszpemaroasi  crmocoOHOCTP  MCTOYHMKOB M NPHEMHUKOB  CEHCMHUYECKHX  KOJeOaHWH.
CeiicmMopa3Besika BBICOKOTO U CBEPXBBICOKOTO paszperieHus. CeKTpaibHbli COCTaB yNPYIHX BOJH.
Ponb JMHEWHBIX pa3MEpOB HCTOYHUKOB M TNPHEMHHUKOB KoseOaHuil. [IpuOivkeHHbIE pelIeHHs.
3aryxanue ynpyrux BoiH. OCOOEHHOCTM ONpeesieHHs CKOPOCTEeH IONEPEYHBIX YIpPYTMX BOJIH B
1abopaTOpHBIX W TOJNEBBIX YCIOBHIX. Hanumune ymopsio4eHHBIX HEOZHOPONHOCTEH B cCpedax,
paszesieHe aHW30TPONMM M HeoxHopoxHocTH. IlpoGmembl  celicMHYecKOro  MOHHTOPHHTA
pa3HoMacIITaOHBIX IPOLIECCOB.

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

BHyTpeHHee yCTpOWCTBO NAaTYMKOB YNPYrux KoneOaHwid. MCTOUHMKM M NMPHUEMHUKH KoJeOaHWA.
[IpoBenenue nadoparopusix padot Ha 6a3e HTL] npuknagHoi reopu3nKu U U3yUeHUsT MUHEPATbHBIX
pecypcos MOTH.

6. ONITOBOJIOKOHHBIE JATYUKHU

PacnipenenéHnple MCTOYHUKH W TPUEMHHKH CEWCMHUYECKHX KosieOaHui. ONTHYecKHe MPUHIUIIBI
W3y4YeHUs] yNpPYrux BOJH. UyBCTBUTEIHHOCTH ONTOBOJOKOHHBIX IardyMKOB K MPONOJBHBIM H
MoTepeyHbIM AeQopMalusM, TpUHIHIE padoThl. [IpoBeneHue nmabopatopusix pador Ha O6aze 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.
Jlanmay, E. M. JIudmmur .— 4-e u3n., ucnp. u mgon. — M. : Hayxka, 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.

JomnonHurenbsHas auTeparypa

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, M3y4arollMid IOUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJEeTh OOIIMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynbTare MU3y4YCHUSA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATh OCHOBHBLIC ONPCEACICHHUSA W IOHATHA,
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 MarepHuayia, IOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAgaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCH IO TEMaM
JTVCIIATLIAHEL.

BaxHO 10OWTHCS MOHMMAaHUS M3ydaeMOro MaTepuala, a He MEXaHHYECKOTro ero 3armoMmuHaHus. [lpu
3aTPYNHCHUH W3Y4YEHHUS OTIEIbHBIX TEM, BOIPOCOB, CIEAyeT oOpamiarhCsi 3a KOHCYJIbTAIHSIMHU
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBHH 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

kBaTuuKkanus: 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 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npodecCuoHanbHON e TENHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

2. Iloka3areim OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUA TUCHUILJIMHBI <<COBpeMeHHBIe HCTOYHUKHU U HpI/ICMHI/IKI/I CEMCMHUUECKUX KOJICOAHMIT

00yJaromuiics JOKeH:

3HATb:

OcCHOBHBIE TPUHUUIBI PabOTBl CEHCMUYECKHMX HMCTOYHUKOB M MPHUEMHHUKOB, TEXHHYECKUE H
(dbyHIaMeHTalbHbIE OIpAaHMYEHHUS, HAKJaJIblBaéMble HAa BO3MOXHYIO HH(OpMALUio, KOTOPYIO MOXHO
MIOJIYYHUTh O TOPHOM MTOPOABI ¥ MPOTEKAIOIINX B HEM Mpoleccax ¢ HOMOIIBIO CEHCMUYECKUX METOOB.

yMeTh:

[IpuMeHsATH MaTeMaTHYECKUH anmapar TeOpeTHIeCKor (PU3UKH AJIsl ONpEeACTICHUS TapaMeTPOB pabOTHI
ceficMMYEeCKUX IPUEMHUKOB U IPUEMHHUKOB.

BJIAA€Th:

ArnmapaTHo# 0a30ii, UCTIONBE3YEMOH JIIsl UCCIIE0BAHUS TOPHBIX MTOPOJ] CEHCMUYECKUMU METO/IaMH.

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

[Tpumep 3aganust KOHTPOIBHOU paboThl: OnpenenuTs napaMeTpsl ToMceHa cpelibl o MPeACTaBICHHOM
MHOTOYPOBHEBOM MHINKATPUCE CKOPOCTEN

IIpumep 3amaum Ay omamrHero 3agaHus: [IpemaytoXKuTe pacloiokKEeHHE 3JEMEHTOB CEHMCMHMUYECKOTO
MOHHUTOPHUHTA MTPU TICEBIOTPEXOCHOM UCIBITAHUY LIMIIMHIAPUIECKOTO 00pasia.

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POME:KYTOUHOI aTTecTaluu

o0yuaruuxcst

Hepequb KOHTPOJIBHBIX BOIIPOCOB

1. Yem Pa3INIaAOTCAd AaHU30TPOIINA U HCOI[HOpOI[HOCTL?

2. Kak pasMEp JaTdrKa BJIMACT HA pa3pCHICHUC ITOJTYHaCMbIX I[aHHLIX?

3. C KaKHMH CIIOKHOCTSIMU CBSI3aHO OIIPCACIICHUC HpOCTpaHCTBeHHOﬁ OpUCHTALMU OYara pa3pyuicHusA

0 JAHHBIM CEHCMHUYECKON dMUCCHI?

4. B yeM 0COOEHHOCTH OIITOBOJIOKOHHBIX JaTYNKOB?




5. IloueMy OCHOBHBIE CIO)KHOCTHU IPU 00pabOTKe CEHCMUUECKNX JaHHBIX CBS3aHBI IPEUMYIIECTBCHHO
C MONEePEYHBIMU BOJTHAMU?

[Ipumeps! KOHTPOIBHBIX 3aJaHUM

1. ITocTpouTh MHOTOYPOBHEBYIO MHAMKATPUCY CKOPOCTEH MO pe3yibraTaM JaHHOTO HAabopa TOUEUHBIX
A3MEPEHUIN CKOPOCTEN YIIPYTUX BOJIH.

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

3. OHpe,[[eJII/ITB CHGKTpaJIBHLIﬁ COoCTaB JaHHOI'O KOJ'Ie6aHI/I$I,

4. Paccumrarh pasMEphbI O6J'IaCTI/I, KOTOpas MOKCT OBITh HCCIICAOBAaHa CHCTEMOH CEHCMHYECKOTO
MOHHUTOPUHTI'A C JaHHBIMH XapPaKTCPHUCTUKAMU.

5. TlpennouTh CHCTEMY CEWCMHUYECKMX H3MEPEHHI, CIOCOOHYIO pasfeiuTh aHU30TPOIHUIO U
HEOJTHOPOHOCTh TOPHOM MOPOABI C TaHHBIMH CBONCTBAMHU.

Kputepun onennBanus

Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
MPUMEHATh UX Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka omMYHO 9 Oa/uloB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHe 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELLICHUAMN.

Ouenka omMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOYETAMH.

Ouenka Xopo1o 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H T10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OHGHKa XOpouIo 6 0aJI0B - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACcT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepHall, rpaMOTHO
U IO CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIE 3HAHMS Ha IPAKTHKE, HO JTOMYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ylOBIETBOPUTEIbHO 4 Oania - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHJIbHBIC (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIEeA0BATEIBHOCTH B U3JIOKEHHH MPOrPaMMHOTO MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NallbHEHWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISACTCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3JeliaMy yu4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oaluia - BHICTABISIETCSl CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIECH YacTH
OCHOBHOTO COJEp)KaHUsI y4eOHOH IpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaX OCHOBHBIX MPUHIIUIIOB U HE YMEET UCIIONb30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0ayml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH



JuddepennmpoBannpiii 3a4€T NPOBOAUTCS B YCTHOH Qopme 1o Owneram. B kaxmom Ouiere
NpPE/ICTaBICHO JBa TEOPETHYECKWX Bompoca. [lpum mpoBemeHmm 3au€ra  oOydaromeMmycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromierocs He JOJDKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



