4.5 AHHOTAUMHU PadoYUX MPOrpaMM JUCHMIIMH (MOayJjieii) M0 HANPABJIEHUIO MOATOTOBKHU
03.06.01 ®u3uka U ACTPOHOMMSI.

4.5.1 baok 1 «/Iucunmiaunsl (Moayan)», bazoBast yactp

Hcropusi u puaocopust nayku (binok 1, basopas yacts, 3 3aueTHble exunuIbl, 108 yacos)

[enun AMCUMITINHBL: TTO3HAKOMHUTH OOYYaIOIUXCS C UCTOPUN HAyKHU, OCHOBHBIMHU dTaraMu
TUHAMHUKY HAyKd B 3amagHoi KyJbType, U3MEHEHUSMHU MapaJurM Hay4HOW palMOHAIbHOCTH,
chopMHUpOBAaTh  3HAHWE O MPUPOAEC HAYKH, KPUTEPUSAX HAYYHOCTH, METOAAX HAYIHOTO
UCCJICJIOBAHMsSI, CTPYKType HAYYHOTO 3HAHHS, O MpoOJIeMax HCTUHBI U OOBEKTUBHOCTH,
COOTHOIIECHUU (PYHIaMEHTAJILHOTO M MPHUKJIATHOTO 3HAHUS B COBPEMEHHBIX HCCIICIOBAHHSIX, O
pOJIM LIEHHOCTEW B HAYYHOM IO3HAHUHU.

B pe3ynbrate 00yueHus: 00yyarouiuiics T0IKeH:
3Hams:

e [mpeAMeT W TPOOJEMHOE ToJie UCTOpHH M (uimocoPuu HAyKH, XapakTep COBPEMEHHBIX
COLIMAJILHBIX MPOOJIEM, CBSI3aHHBIX C OCOOCHHOCTSMH (DYHKLIHOHHPOBAHUS JAHHOWU cQepbl
00I111eCTBA;

® OCHOBHBIC IIKOJBI PHIOCO(UN HAYKU U OCHOBHBIX MTPEACTABUTEIICH OTEYECTBEHHON 1
3apyOexxHOU (HrITocCOPuu HAYKH;

Ymemu:

e OTBEYaTh HA BOIPOCKHI O IPUPOJIE HAYKH, OOIIUX 3aKOHOMEPHOCTSIX HAyYHOTO MO3HAHUS B €r0
HMCTOPUYECKOM PA3BUTUHU U B U3MEHSIOMEMCS COITMOKYIBTYPHOM KOHTEKCTE;

® OpPHEHTHPOBATHCS B OCHOBHBIX METOJIOJIOTHYECKUX U MUPOBO33PEHUECKUX MpodiieMax,
BO3HHMKAIOIIMX B HAYKE Ha COBPEMEHHOM JTarle €€ pa3BUTHS;

® UCIOJB30BaTh 0A30BHIE TEOPETUUECKUE 3HAHUS IS PEIICHUS MPOPECCHOHATBHBIX 3a/1a4;

® TPUMEHATH Ha MpaKTHKe 0a30Bble MPO(ECCHOHANBHBIE HABBIKU;

Braoemy:

e uH(OpMaIuel 1Mo JAHHOW JUCIUIIINHE, HA YPOBHE YMEHHS BECTH JUCKYCCHUIO U OTCTauBaTh
COOCTBEHHYIO TOUKY 3pEHHUSI.

® HaBBIKAMHU METOJIOJOTHYECKOTO aHAJIN3a B 00JIACTH TEOPETHUECKUX U MPUKIIATHBIX
HCCIIETOBAHUH.

HuocTpaHublii a3bIK (MOAYJ1b) (Biok 1, BasoBas yacTh, 6 3aueTHBIX euHuI, 216 acos)

N3ydyeHne MHOCTPAaHHOIO A3bIKA PACCMATPUBAETCS KaK HEOThEMIIEMAs 4acCTh MOATOTOBKHU
KaJapoB BhIcIIeH KBanudukanuu. Lleapio oO0yueHUs MHOCTPAaHHOMY S3bIKYy B COBPEMEHHBIX
YCIOBHUSIX SIBJIIETCA TIOJITOTOBKA AaCMHUpaHTa K AHAIMTUYECKOW paboTe C HCTOYHUKAMHU
UHPOpPMALIMM M C AyTEHTHYHOW HAYYHOH IUTEpaTypoil Ha WHOCTPAHHOM S3bIKE IO TeMe
JTUCCEPTAIMOHHOTO  WCCJIEOBaHUA ©W  (OpMHUpOBAHWE  TOTOBHOCTH  OCYIIECTBIIATH
MEXKYJIBTYPHYIO TPO(PECCHOHAIIBHO OPHUEHTHPOBAHHYI0 KOMMYHHUKAIIMIO C TMPEACTaBUTEISIMU
HayyHoro mupa. Kpome Toro, mporpamma roToBUT acCUpaHTa K c/ladye KaHIUIaTCKOTO dK3aMeHa
110 UHOCTPAHHOMY f3BIKY.

Llenu u 3agaun TUCUUILINHEL:

Lenpto ocBoeHHss OUCUHUIUIMHBL «MHOCTpaHHBIM S3BIK»  SIBISIETCS PA3BUTHE U
COBEPILICHCTBOBAHUE MHOSA3BIYHON KOMMYHHKATUBHON KOMIIETEHIIMN ACIIUPAHTOB, BKIIFOYAIOIIEH
B ce0s IMHTBUCTUYECKYIO, COLIMOJIUHTBUCTUUECKYIO, TUCKYPCUBHYIO, CTPATETHUYECKYIO U IPyTHE
BUJBI KOMIICTCHIIMMA, CIIOCOOCTBYIOINX 3()PEKTUBHOMY HHOS3BIYHOMY OOIIECHHIO BO BpeMs
y4acTHs B MEKyHAPOJIHBIX HAYUYHBIX MEPOTIPUSITHUSAX.



W3yuenre qUCIUTUIMHBI MIPEATIOaracT BRIMTOJHEHNE CICAYIOMNX 3a0ay.

CoBepIlIeHCTBOBaHNE YMEHHI 00yUarOMIMXCsI BO BCEX BHIAX PEUEBON AEATEIbHOCTH
(aymupoBaHue, TOBOPEHHE, YUTEHUE, TUCHMO) B (POpMax KOMMYHHUKAIIMH C YIETOM
COLIMOKYJIbTYPHOTO ¥ MEKKYJIHTYPHOIO KOMIIOHEHTOB JIEJIOBOTO OOIIEHUS HA HHOCTPAHHOM
S3BIKE.

CoBeplieHCTBOBaHHE YMEHUS BBICTpaUBaTh PEYEBYI0 KOMMYHUKALIMIO B COOTBETCTBUU C
OCHOBaMH MEXKYJIbTYPHON HAYYHOH KOMMYHUKALIMH.

Pa3BuTHe 1 COBEPIICHCTBOBAHUE YMEHHUM U HABBIKOB CAMOCTOATEIBHON Pa0OTHI C
ayTEeHTUYHBIMU UCTOYHUKAMH U HH(OPMALIMOHHBIMU PECYPCaMHU.

B PE3YJIbTATC OCBOCHUA JUCHUIIJIMHBI ACIIMPAHT JOJIZKCH:

3name:

JICKCHUYECKUE CTUHUIIBI, CBA3aHHBIC C TEMATUKON M3YYCHHBIX PA3JIC/IOB U CUTYalUsIMHU
WHOSI3BIYHOM KOMMYHHUKAIHH,

TpeOoBaHusA K 0)OPMIICHHIO TUCHBMEHHBIX padO0T, B COOTBETCTBHH C TPABUIIAMU U
CTaHJapTaMH WHOS3BIYHOW KOMMYHHUKAIUH, IPUHATHIMU B MEXTyHAPOTHOM MPAKTHKE;
npaBUjia KOMMYHHUKATUBHOTO TIOBEJCHHUS B CUTYAIUAX MEXKYJIbTYPHOTO HHOSI3BIYHOTO
OOIIEeHUS;

JICKCHYECKHUE M CIIOBOOOPA30BaTEIbHbIE SIBICHHS HHOCTPAHHOIO SA3bIKA, XapaKTEPHBIE IS
CUTYyaIlui ayTEHTUYHOTO MEKKYJIBTYPHOTO OOIICHMS,

OCHOBHBIC IPUHIIUIIBI TOCTPOCHHS JUCKYPCa B COOTBETCTBUH ¢ HOPMaMu, pOpMaMu U
TUIIAMH KOMMYHHKAIIHH.

Ymems:

CBOOOJTHO BBIPAYKaTh CBOM MBICIIH, aJIEKBATHO UCIIONB3Ys Pa3HOOOPa3HbBIE SI3BIKOBBIC
CPEJIICTBA C LEJBIO BBIJICTICHUS PEIICBAHTHOM HH(POPMAIIMHA U MOJCITUPOBATH BO3MOYKHBIE
CUTYyaIlMu OOIICHUS MEXIY MPECTAaBUTEISIMU PA3IUYHBIX KYJIbTYp U COLIMYMOB;
MPOAYLIMPOBAThH U PEMPOAYLIMPOBATH MOCIEA0BATEIBHOE, IOTUYHOE, Pa3BEPHYTOE,
apryMEHTHPOBaHHOE, SMOITMOHAIBHO-00pa3HOE, 1IETLHOE M 3aBEPIIICHHOE 110 CMBICITY U
JUHTBUCTUYECKH MPABHIILHO OPOPMIIEHHOE BHICKAa3bIBAHUE B COOTBETCTBHH C IMIOCTABIICHHON
KOMMYHUKATUBHOMW 3aJ1a4yei;

MPOAHaIN3UPOBATh U MEPEIaTh COIECPIKAHKUE YCIBIIIAHHOTO, YBUAECHHOTO, TPOYUTAHHOTO
TEKCTa; OPUEHTUPOBATHCA B CTPYKTYpPE TEKCTA, YCTAHABIMBATH CMBICTOBBIE CBSI3U MEXKIY
OTJIEIbHBIMHU €T0 YaCTSAMU; BBIIEISATH OCHOBHYIO MBICIIb, HAaOOJIee CyIIeCTBEHHBIC (DAKTHI,
WUTIOCTPUPYIOIIUE, TOATBEPKAAIOIINE, MOACHSAIOIINE OCHOBHYIO MBICIIb B 8y TEHTUYHBIX
TEKCTaxX pa3HOOOPa3HOro XapaKTepa, OImycKasi BTOPOCTEIIEHHBIE IETalIH;

MMOHUMATh MTOJTHOCTBIO COJIEPYKAHUE ayTEHTUYHBIX TEKCTOB, UCTOJIb3YS JJIsl ’TOTO BCE MPUEMBI
CMBICTIOBOM TIepepabOTKU TEKCTa (IOTaKy, aHATH3, BRIOOPOUYHBIHA MEPEBO/);

peanr30BbIBATH JIOTUKO-KOMITO3UIIMOHHYIO U JIOTUKO-CMBICIIOBYIO CTPYKTYPY MHUCbMEHHOTO
TEKCTa; CTUJIMCTUYECKH TPaBUIIBHO, COOTBETCTBEHHO 11€JIM MUCbMEHHOTO BbICKa3bIBaHUA,
COJIEP>KaHUIO U KOHKPETHOUN pedeBOi CUTyallnu OPOPMITSITh MMCbMEHHOE BBICKA3bIBAHUE.

Braoems:

HaBBIKAMU COLMOKYJIBTYPHOU U MEXKYJIBTYPHON KOMMYHHUKALMH, 00€CIIeYnBaIOIIUMU
aJIeKBaTHOCTh COITMAIIBHBIX U PO(ECCHOHATIBHBIX KOHTAKTOB;

o01iel KyJIbTypoi IUCKYCCUH, YMEHHEM IPECTaBIIATh CIIOPHBIE BOIIPOCH! M Pa3HOOOpa3HbIE
TOYKHU 3pPEHUS;



e npuéMaMHy UCIIOJIB30BAHUS COBPEMEHHBIX NH(POPMAIIMOHHBIX TEXHOJIOTHIA IPU
OCYIIIECTBIICHUH PA3IMYHBIX BUIOB PaOOTHI ¢ mH(pOpMaIuei (IonckK, H3BJICYCHNUE,
IIPUCBOEHUE, MPE3EHTALUS U JIp.);

® METOJaMH U pueMaMu paboThl ¢ Pa3MTUYHBIMUA BUAAMU CIIOBAPEH U Pa3TUUHBIMU
MCTOYHUKAaMHU MH()OPMAaIIUN Ha MHOCTPAHHOM SI3BIKE;

e yMeHUIMH 3PPEKTUBHOTO HCIIOJIb30BaHUSI KOMMYHUKATUBHBIX CTpAaTeruil, cerupuuHbIX
JUISL CUTYaIMid MHOSI3BIYHOTO OOIICHHUS.

4.5.2 baok 1 »/Ilucunmiinasny, BapuatuBHas yactb (00513aTe/IbHAS)
MeTtoaoa0rust Hay4YHBIX HCCJIeJ0BAHUH IO HanmpaBJeHHI0 (bmok 1 BapuatuBHas uyacTb,
o0s3aTeNbHbIE JUCHUILIMHEL, 2 3a4ETHBIE €MHUIIBI, 72 Yaca)

JucuunnuHa npu3BaHa C€O3/1aTh IIMPOKUN KOTHUTHBHBIM, SIMUCTEMOJIOTHYECKUNA U
HappaTUBHBIA KOHTEKCT. OH MMeeT [BOHHYIO Ielib: MOKa3aTh CIyIHIaTeNlsIM OOBEKTHBHYIO
CTOPOHY HAayKH KaK KOPIIOpAIlMM MO IOJIyYEHHI0 HOBOTO 3HAHUS U CYOBEKTUBHBIC ACHEKThI
TBOPYECKHX 3aHATUH Oyayuiero npodeccuonania, rae MEeTOAOIOTHs UCCIEIOBAaHUN UTPAET POIb
OBPUCTUYECKUX MPEANUCAHUM, CHIDKAIOIIMUX PUCKM Heyxauu. JlucuuiuiMHa I103BOJISAET
acHUpaHTy: 1) MOJyYnTh LIETIOCTHOE MPEJCTABICHUE O HAayKe KaK LEJIeyCTPeMIIEHHOW cucTeMe
JESTEIbHOCTH B KOHKYPEHTHOH cpene, €€ >KM3HEHHOM LHKIIE, TUIOJOTUU €€ CyOBeKTOB;
2) kBanu(UIMPOBATh CBOK HAYYHYH pa0OTy 1O MpHU3HAKAM yPOBHS  TBOPYECKOM
NPOAYKTUBHOCTH; 3) pediekcupoBarh COOCTBEHHbIE MPUHIUIBI TBOPYECTBA, MPOBOAMMOIO B
KOJIJIEKTHBE, BOBJIICYEHHOM B MHHOBALIMOHHBIN ITpo1ecc; 4) BbIpaboTaTh CUCTEMY KPUTEPUEB IS
oueHKd 3((PEeKTUBHOCTH METONOJOTHYECKUX CpPEICTB, Ipoliecca U pe3yJbTaToB CBOMX
UCCIIEIOBaHMM; 4) 0OCO3HAaTh U OCBOUTb HOPMBI COAEPKATEIbHOM KOMMYHMKAIlMM B HAay4YHOM
co00I1IeCTBE, UCIIONB3YsI B KAUECTBE MPAKTUKU (POPMYJIUPOBAHUE 3AIUIIAEMBIX ITOJIOKEHUH B
CBOEH JUCCEPTALMH U UX aPTYMEHTUPOBAHHBIE OLICHKHU.

HemssMu  ocBOEHWsA  OUCHUILIMHBI «METOAOJOTHS HAYYHBIX HMCCIEAOBAHMM IO
HAIpPaBJICHUIO» SBJSETCS (OPMUPOBAHUE Yy AaCIUPAHTOB IMpEICTaBICHUH 00 OCOOEHHOCTSIX
Hay4HO-HccieaoBarenbckoi padoter (HMP) kak ciokHOW 1eneycTpeMIIEHHON cucTeMe
JIeATEIbHOCTH B KOHTEKCTE MHHOBAIIMOHHOTIO TIpoliecca.

N3yyenne quCIUIUINHEI IPEATIONATAET BHIIIOJHEHUE CIEAYIOINX 3a/1ay:

1) npuBieYeHne BHUMAHUs aCMHMPAHTOB K BAXKHOCTU OCO3HAHMS MPAKTHKYEMOH METOMOJIOTHU
Hay4HBIX MCCIJICIOBAHUN

2) 3HakomMcTBO ¢ mnpuHimnamu HUP kak WHAMBUIYyadTbHOTO TBOPYECTBA, COTJIACYEMOTO C
KOJUIEKTUBHOM  J€ATEIBHOCTBIO, a TaKK€ DJJIEMEHThl IPAKTHYECKOM SMHCTEMOJIOTHH,
HAyKOBE/IeHUs, KOTHUTUBUCTHUKU;

3) 3HAaKOMCTBO C TEOpHEi TBOPUECTBA KaK IEJCYCTPEMIIEHHON CHCTEMOM e TeIbHOCTH;

4) popMUpOBaHHE CHUCTEMBbI NPUEMOB aHaNM3a: YPOBHSA  TMPOJIYKTUBHOCTH  HAYYHBIX
ucciaenoBanuii, wmecra nposogumon HHWP B pasButuum  HAydyHOrO  HalpaBiICHUS,
OCYILECTBIISIOIIETOCs B KOHKYPEHTHOH CpeJie;

5) dopmupoBaHue y acupaHTa CUCTEMBI KPUTEPUEB JUTSI OIICHKU 3(PPEKTUBHOCTH METOI0JIOTHH
HCCIICIOBAHNIA;

6) 3aKpericHHe ¥ COBEPIICHCTBOBAHNE HABBIKOB COJIEPKATEILHON KOMMYHHUKAIIMA B HAYYHOM
coolIecTBe, BKIIOYasi MOATOTOBKY JUCCEpTAallMU C Y4ETOM €€ >KaHPOBBIX OCOOEHHOCTEH U
dbopManbHBIX TpeOOBAaHUH K HEH.

B pesynbrare o0yueHus: acOUpaHT JAO0JKEH:



3namu:
0a30BbI€ ONpeIeIeHUs TOHATHIA: «(PAKT», «3aKOHOMEPHOCTBY, «3aKOH», «(POpMyIay,
TIPUHIUID, KIIOHATHEY, KMOJAEIbY, KTEOPHsD, KKOHCTAHTa», «HAYUHBII METO»,
«TUTIOTE3a», «Mapaaurma (o3HaBaTelbHas MOJIEIH)», «IMUCTEMAY, «3HAHUSDY;
o01ue cBeleHHsI O MPUHLIMIIAX POBEICHUS HAyUYHBIX UCCIIEJOBaHUH, BEIOOpE METOI0B
HCCJIEIOBaHUM, OIIEHKE UX PE3yJIbTaTOB U IPOOJIEMbI, BCTAIOLIUE MPU ITOM;
KPUTEPUN UCTUHHOCTH HAYYHOI'O 3HAaHUS U MEXAHU3MBbI €70 3BOJIOLUY;
OCHOBBI TEOPHH IIeJIeHanpaBiieHHbIX cucteM nesreasbHocT (LIC) B.1. Koporonuna;
TUIIUYHbIE TPYAHOCTH ¢ hopmynupoBaHueM Leiau u 3anady HUP, ¢ onpenenenuem metonos u
MoJeJIeH NcCIeI0BaHnT;
THUIWYHBIE TPYAHOCTH C ONPEIEICHUEM Hay4YHON IEHHOCTH pe3ysibratoB HUP;
PEIUIMKALIMOHHYIO IPUPOY FE€HE3UCa, Pa3BUTHUS U PacIIpOCTPAHEHUS 3HAHUM;
onmcanue S-o6paszHoi kpuou (xku3HeHHOTro nukia) [ICJl mo monmyyeHuto 3HaHUHN U
MHTEPIIPETALMIO METOA0JIOIMY Hay4YHbIX UCCie0BaHui B TepmuHax cxemsl LIC/L;
LIKaJly TBOPYECKUX JIMYHOCTEN, UX POJIb HA Pa3IM4HbIX cTaausax 3sosrounu LIC/;
MHTEPIIPETALMIO TEOpUN HayuHbIX peBoitonuil Kyna cpencrsamu teopun LIC Koporonuna;
CLICHApUU «OMOJIOXKEHHUs» HopMallbHOM (B cMbIcie KyHa) Hayku;
ujeanbl HAy4YHOCTH B COBPEMEHHOM TPAKTOBKE;
IIPUYMHBI HEYCTPAHUMOCTHU Y€JI0OBEUECKOro (hakTopa 13 M03HABATEIbHOMN JAESITEIbHOCTH;
npuHImn «countyurmn» C.B. MeiieHa, coranbHO-TICUXO0JI0THYECKUe Oapbepbl IS
MHHOBAIIMH B HAyKe U PUCKHU, CONPSKEHHBIE C HAYYHO-TEXHUUYECKHM TBOPUECTBOM;
POJIb ECTECTBEHHBIX HAyK B KOHTEKCTE CUHIYJIsipHOCTH uctopun .M. /IpsikoHOBa U nepexona
K craimoHapHoctu Mup-Cucremsl;
OPHUEHTHPOBOYHBIN MOPSAOK U3JI0KEHUS MaTeprasa B JUCCEPTALINHU.

B pe3yJibTaTe OCBOCHUA NUCIIUIIIINHBI 06yqaromnﬁc51 JOJIKCH:

Ymems:

OTIINYaTh 0OBEKT UCCIIEIOBAHUS OT MPEIMETOB UCCIIEI0OBAHUS, ONIEPUPYSI IPUHITUTIOM
Ha0JII01aeMOCTH M KOHIIeTILMEH HabmogaTess 3a HabIoaTeneM;

000CHOBaHHO KBAMPUITUPOBATh YpoBeHb cBoeir HUP mo mikane TBopuecKknx TMIHOCTEH;
YCTaHABJIMBATh MECTO TBOPUECKOTO pe3yJibTaTa Ha JIOTUCTHYEeCKOM KpuBol pa3sutus LIC/I;
(dbopMyIHpOBATh 3alUIIAEMOE TIOJ0KEHUE KaK BHICKA3hIBAHUE B KAHOHMUYECKOH opMe;
OTJINYATh BBICKA3bIBAHNUE HAYYHOE OT TEXHUYECKOTO;

apryMEHTHUPOBATh JJOCTOBEPHOCTH 3AIIUIIIAEMOTO MOJ0KEHHS U Ipyrux pe3ysibratoB HUP;
pediekcupoBaTh, 000CHOBBIBATH, PACKPHIBATH HOBU3HY 3aIIUIIAEMOT0 TOJIO0KEHUS U IPYTUX
pesyibratoB HUP;

xapakrepu3oBarb cBOr0 HUP ¢ Touku 3peHns uaeanoB Hay4YHOCTH;

TOJIKOBAaTh COBPEMEHHOE COCTOSIHUE, TEHICHIIUH, IEPCIIEKTUBBI Pa3BUTHS JTa3€pHON PU3UKH U
TEXHUKH B TepMHUHAX ku3HeHHoro nukia LC/I.

Braoemy:

HaBbIKaMU pediekcur BEIOUpaeMbIX METOAOB HAyUHBIX UCCIICIOBAHMIA;

HaBBIKAMU apryMEHTAlMU aKTyaJIbHOCTH, HAYYHOU LIEHHOCTH, IPAKTUYECKON 3HAYNMOCTH
pesysbTaToB cBoeil HUP;

CTEpEOTUNIaMU KOMMYHHKAI[MM B HAYYHOM COOOILECTBE, CO3HABAEMOM KaK pPeIIMKaLUs
TBOPYECKUX IPOLYKTOB;



e npuéMaMu aHaIM3a KOHKYPEeHTHBIX HanpaieHuid HUP B o0xactu pU3MKU 1 aCTPOHOMHUH,
ucxons u3 npunnuno onucanus L{C/] TBopuecTsa.

HayuHo-uccienoBaTenbeckuii ceMuHap (bnox 1, Bapuarnshas uacts, o0s3aTenbHble TUCHHMILTMHBL, 9
3a4€THBIX eIMHULI, 324 Jaca)
Hayuno-uccnenoBatenbckass pabora (HMP) acnupanta — BaKHEWIIUHT KOMIIOHEHT
IOCJIEBY30BCKOTO BhICIIEr0 00pa3zoBaHus. Llenbio HayyHO-HCcCae10BaTenbcKoi paboTh SABISETCS
IIOATOTOBKA AaCIMPAHTA K CaMOCTOSITEIIBHOW JACATENBHOCTH KaK Y4YE€HOIO-HCCIIENOBATEIIS.
ConepxaHue Hay4YHO-UCCIIE0BATENbCKON PabOThl ONPENEINISIETCS B COOTBETCTBUM C BEIOpaHHBIM
npouIeM B TeMOW KaHAUIaTCKOMW TUCCePTAIUH.
Llenu u 3amaun HAP: cTaHOBIEHHE MUPOBO33PEHUS aclUpaHTa Kak MpodhecCHOHaTIbHOrO
y4€HOTrOo, (OPMUPOBAHHE U COBEPILICHCTBOBAHME HABBIKOB CAMOCTOSTENIBHON HAy4dHO-
HCCJIEIOBATENLCKOM paboThl, BKIIIOYAs MOCTAHOBKY M KOPPEKTHPOBKY HAay4YHOH MPOOJIEMBbl,
paboTy ¢ pa3HOOOpa3HBIMM MCTOYHHKAMHM Hay4YHO-TEXHUYECKOW HHGOpMalluu, MPOBEACHUE
OPUIMHAJIBLHOIO HAy4YHOI'0 UCCIIENOBAHMS CaMOCTOSTEIIBHO U B COCTABE HAYYHOI'O KOJUICKTUBA,
oocyxknenne HUP B mpomecce cBoOOAHON aucKyccuu B HpodeccHoHalIbHOR  cpene,
NOpPE3CHTAlMI0 M TOJArOTOBKY K myOmukauumu pesynstatoB HUP, a Takke mMOArOTOBKY
JFICCepPTaLMK Ha COMCKAaHKUE yUEHON CTEeNEHH KaHI1/1aTa HayK 110 BHIOPAaHHOMY IIPOQHITIO.
HUWP acnmpanTa goimkHa:
® COOTBETCTBOBATh OCHOBHOM MpobiaemMaTuke npoduiis, B paMKax KOTOPOTO 3allUIIaeTCs
KaHAMJATCKask AUCCEPTALMS;

e OBITh aKTyaJbHOH, COJIEpKaTh HAYYHYIO HOBU3HY M IIPAKTUYECKYIO 3HAUUMOCTb;

® OCHOBBIBAThCS Ha COBPEMEHHBIX TEOPETHUECKUX, METOANYECKUX U TEXHOJIOTMYECKUX
JOCTKEHUSX OTEUECTBEHHOU U 3apyO0eKHON HAYKH U MPAKTUKU;

® HCIIOJIb30BAaTh COBPEMEHHYIO METOJUKY HAayYHBIX HUCCIIECIOBAHUN;

e 0a3upoBaThCs HA COBPEMEHHBIX METO/1aX OOPaOOTKU M UHTEPIPETALIMH JJAHHBIX C
IIPUMEHEHHUEM KOMIIbIOTEPHBIX TEXHOJIOTH;

® COjepKaTh TEOPETHUECKUE (METOAMUYECKUE, TPAKTUUECKHE) pa3/ielibl, COITIACOBAHHBIE C
Hay4HBIMH TOJIOKEHUSMM, 3aIIUINAEMBIMUA B KAaHIUAATCKON TUCCEPTALIAH.

[lopsnok mnpencTaBiaeHUs W 3alUUTHl JUCCEPTALlMM HA COUCKAHME YYEHOW CTEIEHU
KaHAuJaTa HAyK YCTAHOBJIEH BpIcimiel arrecTalmoHHONM Komuccuedl MuUHHCTEpPCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepanuu (BAK Poccun).

TpeGoBanus K coaep>KaHUI0 U OPOPMIICHUIO AUCCEPTAIIMOHHONW pabOThI OMpEeNIIoTCs
Bricmielt arrecranvoHHON Komuccueld MuHucTepcTBa OoOpa3oBaHMs W Haykd Poccuiickoi
®enepaunn (BAK Poccun).

AKageMuuecKoe mMuchLMo (BHOK 1 BapuatuBHas 9actb, 00s3aTenbHas AUCIUTUINHA, 3 3a4€THBIC SIMHHUIIBI,
108 gacoB)

AKaI[eMI/I‘{eCKOC IMACBMO 3aHUMACT HCHTPAJIIbHOC MECTO B KOMINJICKCC JUCIHIIIINH,
COCTABJAIOIIUX aKAJICMHUYCCKYIO I'PAaMOTHOCTD. OBJ'Ia,Z[CHI/Ie HaBbIKaMU U ITPUECMaMH CO3J1aHUA
HAYYHBIX TCKCTOB PA3JIMYHBIX THIIOB ABJIACTCA HEOThEMJIIEMON YaCTBIO MMOATOTOBKH aCIIUPAHTOB
K HAyYHO-TIEIarOrHYECKON IESITENBHOCTH.

Henpto ocBOeHUS] TUCHUIUIMHBI «AKaJEeMUUYECKOE MUCHBMO)» SIBISIETCS (POPMUPOBAHUE Y
aCIMPaHTOB HABBIKOB CTPYKTYPUPOBAHHOTO M3JIOKEHUSI COOCTBEHHBIX HJICH, yMEHUS CO3/aBaTh
Hay4YHbIC W HAYYHO-MH(POPMAIIMOHHBIE TEKCTHl Pa3IMYHBIX BHJOB C YUYETOM cCrenuduku
aKaJIeMHYECKOT0 JIUCKYpCa.



N3y4yeHne qUCIMILIMHBI ITPEAIIOIIAaracT BHIIIOJHEHUE CAEAYIOIUX 3a/1a:

U3y4eHue crernuuKy, TUIOJIOTHH U BUIOB aKaJIeMUYECKOTO MHChMa;

0030p 3P PEeKTUBHBIX TEXHOJIOTUI KOMMYHHKAIH, B TOM YUCJIE B aKaIEMUYECKOM
COOOIIIECTBE;

M3y4YEeHHUE IPUHIIUIIOB U PUEMOB CO3/IaHUSI HAYYHOTO TEKCTa B Psiieé OCHOBHBIX €0
MoaubUKAII;

o0ecrieyeHre acMpanTOB MPAKTUYECKUMH HAaBBIKAMU CO3JIaHHS U PEJAKTHPOBAHUS HAYYHOTO
TEKCTa 17151 My OJIMKaInH;

OCBOCHHE 0COOCHHOCTEH akaJeMHUYECKON TPAJAULIMHU B ONpeAeTICHHON cepe HayuyHOH
JEeSITEIbHOCTH B COOTBETCTBUH € IPOQHIIEM ITOATOTOBKH aCIIUPAHTA.

B pe3ynbraTe 00yueHus: aclmupaHT JIOJIKEH:

3name:

0COOEHHOCTH TIPE/ICTABIICHUS PE3yIbTaTOB HAYUYHOW AEATEIBHOCTH B YCTHON M MMCHMEHHOM
¢dbopMme ipu paboTe B pOCCUUCKUX U MEKIYHAPOIHBIX UCCIIEIOBATEIbCKUX KOJUIEKTUBAX;
METObI U TEXHOJOTUH HAYYHOM KOMMYHMKALUU HA TOCYJAPCTBEHHOM U HHOCTPAaHHOM
A3BIKAX;

CTUIIMCTUYECKHE OCOOEHHOCTH MPEJICTABIICHUS PE3yJIbTaTOB HAYUYHOU JESITEIbHOCTH B
YCTHOM U MUCBMEHHOH (popMe Ha rocy1apCTBEHHOM M HHOCTPAHHOM SI3bIKaX;

HOpPMAaTUBHBIE JOKYMEHTBI [UIsl COCTaBJICHUS 3as1BOK, IPaHTOB, npoekToB HUP;

TpeOOBaHUS K COJIEPKaHUIO U IpaBUiia 0popMIIEHUS! pyKOIIUCEH K IMyOJIMKaluY B
PELEH3UPYEMBIX HAYUHBIX U3AHUSAX;

Ymvmemn:

cJIeI0BaTh HOPMaM, IPUHATHIM B HAYYHOM OOLIEHUH ITPH paboTe B POCCUMCKUX U
MCKIAYHAPOAHBIX UCCIEA0OBATCIBCKHUX KOJIJICKTHBAX € HCJIbIO PEIICHUA HAYYHBIX H HAYyYHO-
00pa3oBaTeNbHBIX 3a/1a4,

CJICA0BAaTh OCHOBHBIM HOpMaMm, IMPUHATBIM B HAYYHOM O6HICHI/II/I Ha roCy1apCTBCHHOM U
HHOCTPAaHHOM A3bIKaX;

MIPEJICTABIIATh HAYYHBIE PE3YIIbTATHI 0 TEME TUCCEPTAIMOHHON paOOTHI B BUJIC ITyOIUKAIINI
B PELICH3UPYEMBIX HAyYHBIX U3JAHUX;

npencTaBisaTh pe3ynbratel HUP (B T.4., nuccepTaninoHHON paboThl) akaIeMUYECKOMY U
Ou3HEeC-COOOIIECTRY;

Braoemeo:

HABBIKAMU aHAJIM3a OCHOBHBIX MUPOBO33PEHYECKUX U METOIOJIOTUYECKUX MPOOIEM, B TOM
qrclie MEXIUCIUTUIMHAPHOTO XapaKTepa, BOSHUKAIOMINX U paboTe Mo pelieHHI0 HayYHBIX
Y Hay4YHO-00pa30BaTENIbHBIX 3a[a4 B POCCUHUCKHUX MJIU MEXTYHAPOIHBIX HUCCIIEIOBATEIHCKUX
KOJUICKTUBAX;

Pa3IMYHBIMH TUTIAMH KOMMYHHKAIIWHA MIPU OCYIIECTBICHUH PAOOTHI B POCCUUCKUX U
MEXIYyHApOAHBIX KOJUIEKTUBAX MO PEHICHUIO HAYYHBIX U HAyYHO-00pa30BaTeIbHbIX 33/1a4;
HABbIKAMU aHaJlM3a HAyYHbIX TEKCTOB HA TOCYAaPCTBEHHOM U MHOCTPAHHOM SI3bIKAX;
HaBbIKAMU KPUTHYECKOH OLeHKH 3((HEKTUBHOCTH Pa3INYHBIX METOJ0B U TEXHOJIOTUN
HAYYHOW KOMMYHUKAIIMU Ha TOCYAAPCTBEHHOM U HHOCTPAHHOM SI3bIKAX.

OCHOBBI IETATOTHKH M NCHXO0JOTHH BBICHIEH IIKOJIBI (BJ'IOK 1, BapuaruBHas 4acth, oOs3aTebHAS
JUCITUILINHA, 2 3a4eTHBIC AMHUIIbI, 72 Jaca)



JlaHHas JAMCUUIUIMHA OPHUEHTHpPOBAHAa Ha YNIyOJeHHE IICHXOJIO0ro-o0pa3oBaTelIbHON
MOATOTOBKM AaCIMPAaHTOB KAK pe3epBa HAay4YHO-IIENArOTM4EeCKOro CocTaBa By3a. ba3oBsiMHu
COCTaBJIIONIUMH TaKOW MOATOTOBKU SIBJIIETCSI CHOCOOHOCTh M TOTOBHOCTH ACIUPAHTOB, Kak
NOTEHLUUANbHBIX IpernojaBaTesied  By3a, K LEJIOCTHOMY CHCTEMHOMY IIOHHMaHUIO
3aKOHOMEPHOCTE U OCOOCHHOCTEH pa3BUTUSI MHPOBOH U OTEYECTBEHHON CHCTEMBI
00pa30BaHMs; COBPEMEHHBIX KOHLENIUI pean3aluu eJarornyeckoi 1eaTeIbHOCTH B CUCTEME
BbICILIErO IpodeccuoHanbHOro odpazoBaHusi B Poccuun u 3a pyOexoM; K ONpeaeseHUIo 3adad
HCIIOJIb30BaHUsl MMPOEKTUPOBAHUS B MPO(ecCHOHAIbHO-TIEIarOrMuecKON JesTeIbHOCTH, B TOM
yyciae M U1 Pa3BUTHUS MHHOBALMOHHOW JEATENbHOCTH B 0OOpa3oBaHMM; K BBIOOpY H
IIPUMEHEHHUIO TEXHOJIOTUHN IPOEKTUPOBAHUS JUAarHOCTUYECKOIO HHCTPYMEHTApUsl, MOHUTOPHUHTa
00pa30BaTeNIbHBIX PE3yJIbTATOB, MO3BOJISIOIIUX OCYIIECTBIATh PELICHUS MI€AarorHuecKux 3a1ay.
[Iporpamma uMeeT MOIYJIBHYIO CTPYKTYpYy, OOECHEUMBAIOIIYI0 BO3MOXHOCTH BBIOOpPA
UHIMBUAYAIBHOTO TPO(QWIs CaMOCTOATENBbHOM paboThl, cocraBmsomeit 70%  oOmiei
TPYJAOEMKOCTU AUCLUIIIINHBI.

Henu 1 3a1aur OCBOCHUSI TUCIUTUINHBI:

Henpto nucuuminnabl «OCHOBBI MEJArOrMKU U IMCUXOJIOTUU BBICUIEH HIKOJIBD) SIBISIETCS
COJCHCTBME  CTAHOBJICHUIO W  Pa3BUTHIO  IICUXOJIOTO-AMJAKTUYECKUX  KOMIICTEHLIUN
COBPEMEHHOI'0 BY30BCKOI'O IIpENojaBaTelii B YCIOBHUAX MOAEPHHU3ALMU HPOPECCHOHATBHOIO
o0Opa3oBaHusl.

3aa4u porpaMmsl:
® Ppa3BUTHE TOTOBHOCTH U CIIOCOOHOCTH K PE(PIECKCUBHOMY UCIOIb30BAHUIO B OPraHU3aLIH

00pa30BaTENILHOTO B3aUMOICHCTBHS cClIelIM(PUUECKIX BUI0B 00pa30oBaTeIbHON
JeSITeTIbHOCTH, a/IeKBATHBIX IOCTAHOBKE U PELICHHUI0 00pa30BaTENIbHBIX 3a/1a4 B IEHHOCTSIX
pa3BUTHS;

e (opMHpOBaHUE MICUXOJIOT0-00pa30BaTEIbHBIX KOMIIETEHIIMN 00yyaromuxcs (acnupaHToB) B
00J1acTH MOCTPOEHUS COOCTBEHHOMN 00pazoBaTeIbHOM U MPOhECCHOHATFHON CTpaTertii B
IIPOLIECCE OCYIECTBICHHSI UMH IIPENOAABATENIbCKON AESITEIbHOCTH;

® OCBOEHHUE acCIMpaHTaMH IMOHATUH, IPUHIUIIOB U METOJOB IICUXOJIOT0-II€JarOrMYECKON
JMAarHOCTUKY M MOHUTOPHUHTA, IO3BOJIIOIINX POEKTUPOBATh U PEAJIN30BBIBATh
pa3BuBarOMmUl 3P PEeKT TUArHOCTHUECKUX MPOLIETyP;

e (opMHpOBaHHE MICUXOJIO0r0-00pa30BaTeIbHOI TOTOBHOCTH IpenoaBaTesis K padoTe co
CTYJAEHTaMH Pa3HbIX KypCOB;

® paclIupeHue NpeICTaBICHU aCIUPaHTOB O COBPEMEHHBIX MOIX0aX K Mmpodyeme
MICUXOJIOTHYECKOM O€30MacHOCTH B YUPEKACHUAX BBICIIETO MPO(heCcCHOHAIBHOTO
o0pa3zoBaHUsI.

4.5.3 baok 1 »Aucuuminnbl (Moay/u), BapuaTuBHas yacth (MOIYyJIM 1O BLIOOPY)

Monyab «@u3NKa KOHIEHCHPOBAHHOTO cOCTOsIHUS» (Brok 1, Bapuatusnas yacts, Moyss 1o
BBIOODY, 5 3aueTHBIX eauHHIl, 180 qacos)

DJIEKTPOHHBIE CBOMCTBA TBEPABIX TeJl

Ilenu paznena: GpopmupoBaHUe y aCIMPAHTOB MPEACTABICHUS O CBOMCTBAX TBEPABIX TET,
00yCIIOBJICHHBIX M3MEHEHUEM COCTOSHHUS SJCKTPOHHOM MOJICUCTEMBI MPHU PAa3IUYHOTO POJa
BHEITHHUX MOJIEBBIX BO3JCHCTBUAX HA TBEPIOE TENO.

N3y4yeHne qUCHMILIMHBI ITPEAIIOIIaracT BHIIIOJHEHUE CAEAYOMX 3a/1ay:



® 3HAKOMCTBO C METOJIAMH TE€OPETHUUYECKOTO U SKCIIEPUMEHTATBLHOTO U3yUEHHS TOTOJIOTUU
nosepxHoctu Pepmu;

® U3yYEeHHE METOJOB pacyeTa KUHETUYECKUX KOA((OUIIMEHTOB MPHU Pa3IUNIHOTO POJA MOJIEBBIX
BO3JICUCTBUSX HA TBEPJIOE TEIIO;

® UCIOJB30BaHUE TMOITYYCHHBIX TEOPETUUECKUX 3HAHUN 00 AIIEKTPOHHOMN CTPYKType U
AJIEKTPOHHBIX CBOMCTBAX JJIsl aHAIN3a FIEKTPOHHOU CTPYKTYPbl METAIIOB U UX CILIABOB.

e 1pUOOpeTEeHNE HABBIKOB M YMEHUHN MO0 PELICHUIO MPAKTHYECKUX 334a4 MO AIEKTPOHHON
CTPYKTYpPE U 3JIEKTPOHHBIM CBOMCTBAM TBEPJBIX TEI.

B pesynbrare o0yueHus: 00y4daromuics J0KeH:

3nams:

e 1pejeNbl IPUMEHUMOCTH MOJIETH MOYTH CBOOOHBIX 3JIEKTPOHOB K TEOPETUUECKOMY aHATHU3Y
noBepxHOCcTU PepMu METAIIIOB;

® [I0YeMY BaJICHTHBIE AJIEKTPOHBI B MOJI€ MEPUOIUUECKOT0 MMOTEHIIMAJa paca aoTcs Ha
IPYyNIbl C Pa3TUYHBIMU (PU3NYECKUMU CBOMCTBAMU;

® [I0YeMY LIMKINYECKOE JBUKEHHE FIEKTPOHOB HEBO3ZMOXKHO B AJIEKTPUYECKOM I10JI€, HO
BO3MO>XHO B MarHUTHOM I10JI€;

® KaK MCIIOJIb30BAaTh SIBJICHUE [IUKIOTPOHHOTO PE30HAHCA, IOIJIOIEHHUS yJIbTpa3ByKa B
MarHuTHOM moJie, a¢dekra ne-I'aaza-Ban-Anbdena s MoTyIeHHS IKCIIEPUMEHTATIBHOMN
nH(popMaIK 0 XapaKTepUCTHUKaX MoBepxHocTU Depmu;

® [I0BE/ICHUE BAJICHTHBIX JIEKTPOHOB BO BHEIIHUX IOJISIX;

® KUHETHYECKUU METOJ aHaJIh3a MOTOKA KBa3MYACTUL] BO BHEIIHUX MOJISX;

® aHAJIN3 TEPMOAJICKTPUUECKUX SIBICHUM;

® 0COOEHHOCTH TETIONPOBOJIHOCTH METAIJIOB;

® Kak HMCIoyb30BaTh A dexT Xona s NoTydeHus IKCIEPUMEHTATBHON HHPOPMAIIUH O 3HAKE
HOCHTENeH 3apsna 1 3PpPEKTUBHON IMEKTPOHHON TUIOTHOCTH;

® KaK HCIOJIb30BAaTh TEOPETUUECKUE 3HAHUS 00 dJIEKTPOHHOM CTPYKTYpE TBEPABIX TET U UX
AJIEKTPOHHBIX CBOMCTBAX JIJIsl aHAIN3a AEKTPOHHOU CTPYKTYPbI MPOCTHIX METAJUIOB;

® BIHSHHE 3JEKTPOHHON KOHIIEHTPALMU Ha MpeAeNl PacTBOPUMOCTHU B CIUIaBaX Ha OCHOBE
OIaropoHBIX METAJLIOB.

Ymemy:

® UCIOJB30BaTh 0A30BbIE TEOPETUUYECKUE 3HAHUS TS pelIeHHs MPOoPeCcCHOHANbHBIX 3a/1a4;

® TPHUMEHATH HA MPAKTHKE 0a30BbIe MPO(PECCHOHANBHBIC HABBIKU;

® DKCIUTYyaTUPOBATh COBPEMEHHYIO (PU3UYECKYIO anmapaTypy U 000pyI0BaHUE;

® UCIOJBH30BaTh CHEIMATU3UPOBAHHBIE 3HAHUS B 00JIACTH 3JIEKTPOHHBIX CBOMCTB TBEPABIX TN
JUTSI HAY9HO-UCCIIE0BATEIHCKON PaObOTHI.

Braoemy:

e uyHbopMaluel Mo JAaHHOMY pa3/ieNy, Ha yPOBHE YMEHUS BECTH JIUCKYCCHUIO U OTCTauBaTh
COOCTBEHHYIO TOUKY 3PEHHUS.

Teopus auciokanumii

Henu paznena: GopMupoBaHHE Yy ACMHUPAHTOB MPEICTABICHUN O PEATbHOU CTPYKTYpe
KPUCTAJUIOB, JHMCIOKAIMIX KaK HEMPEMEHHON COCTaBJISIONIEH, TEOMETPUUYECKUX M YIPYTHX
CBOMCTBax JAMCIOKALMI, UX B3aUMOJICUCTBUU, CTPYKTYPHBIX MOJIEIAX AUCIOKALMN B MeTasiax,



WX TIOABWXHOCTH, (GYHIAMEHTAIBHOM POJW JIUCIOKAIMid B (QopMuUpoBaHWUU  (PU3HUKO-
MEXaHUYECKUX CBOMCTB KPHCTAJLIOB.

N3ydenue paszgena npeanosaraeT BhIIOIHEHUE CIEAYOUINX 3a1a4:
3HAKOMCTBO aCIMPAHTOB C TIOHSATHEM JMCIOKAINU KaK 0c000ro JHHEHHOTO AedekTa
KPUCTAJTIMYECKON PEIIETKH, CTPYKTYPHBIMU MOJEISIMU UHIUBHAY AJIbHBIX TUCIOKALIWM;
JUCIOKALMOHHBIMU IIPEBPALEHUAMH; [IOBEICHUEM IUCIOKALUNA BO BHEIIHUX I10JIAX;
IIPUMEHEHNE METOJ0B MEXaHHUKH CIUIOIIHOM CPelbl K pacueTy MoJeld HanpsLKeHUR
JUCIIOKALNM, UX DHEPIUH, UX B3aUMOJICHCTBUS, CBOUCTB U IIOBEICHUS AUCIOKAMOHHBIX
CUCTEM;
HCIOJIb30BaHNE 3HAHUS KpHUcTauiorpaduu A aHaIU3a MEPUOJUYHOCTH KPUCTANINYECKOM
PELIETKH, 0COOEHHOCTAX CTPYKTYPhI M MOABUKHOCTH JUCIOKALUN B MHTEPMETAIINIAX;
TEOPETUYECKUI aHAIN3 TEPMOAKTUBALIMOHHOTO JBUKECHUS U JUHAMUKH JTUCIOKALIAN;
pa3BUTHE YMEHHS U HABBIKOB UCIIOJIB30BAaHUsI COBOKYIIHOCTH 3HAHUM O CBOMCTBAxX
JCITIOKALMI I peLIeHUs 3a/1a4d CO34aHusl KOHCTPYKIMOHHBIX MaTEPUAJIOB HOBBIX
IIOKOJICHUH.

B pesynbsTaTe oOydeHus: 00y4aronIuiics JOJKEH:

3uame:

POJIb TUCIIOKAIIMN B CHIYKEHUN TEOPETUUECKOU MPOUYHOCTH KPUCTAIIOB, OCOOEHHOCTSIX
KpUCTAIIOrpaduu MIacTUYECKOTo CIBUTA, IPUPOIBI TEMIIEPATYPHOU 3aBUCIMOCTH
XapaKTEPUCTUK MTPOYHOCTHBIX CBOMCTB;

METO/bI aHAJIN3a CTPYKTYPhl HHANBUIYAJIBHBIX TUCIOKAIMNA B KPUCTAIIIAX C Pa3TnIHOM
KPUCTAJUIMYECKON PEIIETKOM;

MEXaHU3MbI T€HEPAIUU TUCITOKAIINIA;

0COOCHHOCTH M METO/IbI DKCTIEPUMEHTAILHOTO U3MEPEHHSI TApaMEeTPOB TEPMUIECKU
AKTUBUPYEMOTO JIBHXKEHUS TUCTIOKAIUN;

METObl CHUKEHUS MOABUKHOCTH IUCIOKALUNA U UX TeHEepalliy TPU U3MEHEHHUH YCIOBUI
BHEIIIHETO BO3/CHCTBUS U COCTOSHHS TOBEPXHOCTH KPUCTAJIIIOB;

OCHOBHBIE HaIlPaBJICHUS MMOBBIIIECHUS IPOYHOCTH.

Ymems:

MIPUMEHSATh METO/Ibl TEOPUH YIIPYTOCTH K pacueTaM IMOJe CMEIIeHHH, yIPYTUX HalpsKeHUH,
YIPYTOTro B3aUMOJICUCTBUS MHANBUYAJIbHBIX TPYII TIUCTOKAIIUN;

OLIEHUTh BO3MOYKHOCTH M METOJIbl pPeaTN3alUyd TEOPETHUECKON MPOYHOCTU KPUCTAJIIOB;
OIICHUTH POJIb TCHEPAIIUU U B3aUMOJICHCTBUS JAUCIOKAINI B pean3aIiii MPOYHOCTHBIX
CBOMCTB KpPHUCTAJIJIOB;

BBITIOJTHATH aHATIU3 BIUSHUS OCOOCHHOCTEH CTPYKTYPHI HHIUBUTY ATbHBIX JUCIOKAIIMA Ha
npo4yHocTHhIE cBoMcTBa KpuctaiuioB ¢ I'IIK OLIK ctpykTypoii;

MOJIb30BATHCS TPEYTOIBHUKOM TOMIICOHA /ISl aHAIM3a (POPMHUPOBAHUS TUCTOKAIIMOHHBIX
O6apbepoB (yroskoBsix aucnokanuii) B LK kpucramnax;

Braoemeo:

OOIMUMH TIPUHITATIAMH TTOBBIIICHHS IPOYHOCTHBIX CBOMCTB KPHUCTAJIOB B YCIIOBHUSIX
JHUCIOKAIMOHHON IJIaCTUYHOCTH;

aHATM3UPOBATh BOZMOXHOCTH PeaTU3alMK TUCIOKAIMOHHBIX MTPEBPAIICHUI U TeHepaIun
TOYCYHBIX J1Ie(PEKTOB IPH B3aUMOJICHCTBUN JUCTOKAIUH.

Hanogasubie 1 aMop(pHbIe MaTepUAaJIbI



[enu pazpena: popMUpOBAaHUE y ACTUPAHTOB MPEACTABICHUI O COBPEMEHHOM COCTOSTHUU
npo0seM (GU3UKH U TEXHOJIOTHH HAHOCTPYKTYPHBIX H aMOP(HBIX MaTepHUaIOB, 0COOEHHOCTIX UX
MUKPOCTPYKTYPBI, METOJaxX TOJY4YEHHUS, B3aUMOCBS3H MHKPOCTPYKTYpbl C  (DU3HKO-
MEXaHUYECKUMHU CBOMCTBAMH U BO3MOXKHOCTSIX IPUMEHEHHS B COBPEMEHHOIN TEXHUKE.

W3ydenue paszzaena npeanosaracT BhIIOIHEHUE CIAeIyIOIUX 3a/1au:
® 3HAKOMCTBO C COBPEMEHHBIM COCTOSIHUEM BOIPOCa 00 aTOMHOM CTPYKTYpEe IPaHUIl 3epPEH B

KpUCTaIIax;

® u3ydeHHe 0COOCHHOCTEH 1eheKTHON CTPYKTYphl 00beMa U IPaHHUll 3epeH B
HaHOCTPYKTYPHBIX COCTOSHUSX;

e BIMSHHUE pa3MepHOro (akTopa Ha 0COOEHHOCTH (a30BBIX MPEBPAIICHUN B KpUCTAILIAX;

® 3HAaKOMCTBO C METOJIaMHU IOJyUYEHUSI METAIUIMUYECKUX CTEKOJ U HAHOCTPYKTYPHBIX
MaTEepUajIOB Pa3HOro Kilacca;

® B3aUMOCBS3M MacIITabHOro (hakTopa U 0COOEHHOCTEN MUKPOCTPYKTYPHBI C (PU3UKO-
MEXaHUYECKUMHU CBOMCTBAMU HAHOCTPYKTYPHBIX MaTE€pPHAJIOB.

B pesynbrare 00yueHus: 00y4arouuics JOIKeH:

3name:

® THITBI TPAHUI] 3€PEH, UX TEOMETPHUUECKUE H ATOMHBIE MOJICIIH;

o xnaccudukaius HC maTtepuanoB u MeTo bl (MEXaHHUYECKUE U IEKTPO(PU3NIecKre) ux
MOy YCHHUS;

e 0CcO0EHHOCTH Je(PEKTHON MUKPOCTPYKTYphl 00beMa U rpanull 3epeH HC matepuanos;

e BIHMsAHHUE MacITaOHOTO (pakTopa Ha ocoOeHHOCTH (ha3oBbIX mpeBpaieHnii B HC marepuanax;

e artomHble Mozenu HC maTepuanoB U METaAIIIMYECKUX CTEKOJT;

e ocoO0bIe pU3NIECKHEe U MEXaHWYECKHE CBOMCTBA MeTaltnaeckux crexkon u HC maTtepuanos,
UX CBSI3b C 0COOEHHOCTSIMHU (pa30BO-CTPYKTYPHBIX COCTOSIHHUM.

Ymemy:

® OIEHUTH BO3MOXXHOCTH HAHOCTPYKTYPHPOBAHUS MUKPOCTPYKTYPHI KPUCTATUTMIECKUX
MaTepUasoB JIsi JOPMHUPOBAHUS UX OCOOBIX (PU3NKO-MEXaHUYECKUX CBOMCTB;

e BbHIOMpATh CIIOCOOBI TEXHOJIOTMUECKOHN (METaUTypru4ecKoi, MEXaHUYECKOM,
ANEeKTpopU3NYECKOil) 00pabOTKU AJI1 HAHOCTPYKTYPHUPOBAHUS MUKPOCTPYKTYPbI KPHUCTAIIIOB
pa3HOro THUIIA;

® [IPOBECTHU aHAJIU3 BIUSHUS OCOOCHHOCTEN HAHOCTPYKTYPHOT'O COCTOSIHUSA (pa3MepoB
HaHOKPHUCTAJUIOB, WX Ne(PEKTHON CyOCTPYKTYpbI, 0COOEHHOCTEH reTepo(azHOro COCTOSTHHS)
Ha MexaHu4eckue cBorictBa marepuana B HC cocrosHum;

® JICIIOJIB30BATh MOJTyUYEHHBIE 3HAHUS JJIS1 KPUTHUECKOTO aHAIN3a CIIOPHBIX TPooOeM pu3uku
HAHOCTPYKTYPHOT'O COCTOSIHUS

Braoemy:
® 3HAHWSIMHU OCHOBHBIX IP0OJIEeM (GU3UKH HAHOCTPYKTYPHOTO COCTOSTHUS,

¢ MCTOJAMH U TCXHOJIOTHAMU NOJTYUYCHUS HAHOCTPYKTYPHBIX MAaTCPUAJIOB.

MuxkpomexaHuka 1e(opMUpPyeMOro TBepaoro reja

Llenu pasnena: ¢popMHUpOBaHHE Y aCIHUPAHTOB INPEICTABICHUS O COBPEMEHHBIX OCHOBaX
MHUKPOMEXAaHUKH J1e()OpMUPYEMOro TBEPJOro Teja, BKIKOYAIOLIMX OOIIME IMPEeICTaBICHHUS O
negopManuy KOMIIO3UIIMOHHBIX MaTepHajoB, Ae(opMaluio ABOHHHUKOBAHUEM, TEPMOYIIPYTHE
MapTEHCUTHBIE IIPEBPAIICHUS U OCHOBBI pa3pyLICHUS TBEPABIX TEII.

H3y4enue paszieina npeanoaracT BEIIOIHEHUE CICTYONINX 3a1a4:



MuxkpomexaHuka fepopmannu AByX(pa3HbIX CIUIABOB,;

TeopeTtnueckoe onvcanue Mmexanndeckoro nBoitHukoBanus B ['LIK kpucrtannax, B2, L12
MHTEpMETAINAAX;

TeopeTnueckoe onrcaHue TEpMOYIIPYTrMX MapTEHCUTHBIX IPEBPAICHUN;
Teopernueckoe onucanue pa3pyeHns TBEPAbIX TE.

B pesynbTaTe o0ydeHus: 00yJaronIuics JOJKEH:
3name:

OcHOBHBIE MEXaHU3MBI TUTACTHYECKON Jie(hopMaIuu — CKOJIb)KEHHE, TBOMHUKOBAHHE U
MApTEHCUTHBIE IIPEBPALLICHUS;

BO3MO’KHOCTH MCIIOJIb30BAaHUS MEXaHU3MOB TUIACTUYECKON AedopMaIiuy Py OMMCaHUN
nedopMaImOHHOTO YIIPOYHECHHSI M pa3pyIICHHUS Ha TPAKTHKE;

YCJIOBHSI, ONIPEACIISIIONTNE CMEHY MeXaHn3Ma AeOpMaIiK OT CKOJIbKEHHUS K TBOWHUKOBAHHUIO
1 OT CKOJIbKEHHSI K MAPTEHCUTHOMY MPEBPAIICHUIO;

BJIMSIHUE JIBOWHUKOBAHUS U MAPTEHCUTHOIO MPEBPALIEHUS HA XapaKTep pa3pyuIeHUs B
0HO(A3HBIX ¥ KOMITO3UITHOHHBIX METAUTHYECKUX MaTepHaIax;

YCIIOBUS Pa3BUTHUS MAPTEHCUTHBIX MPEBPAIICHUN B (PePPOMATHUTHBIX MaTepHAIaX MO/
JEUCTBHEM MarHUTHBIX IT0JICH;

Ymems:

MCIIOJIb30BaTh 3HaHUSI 00 OCHOBHBIX MEXaHU3MaXx JAe(opMaiuu JUisi IPOEKTUPOBAHUS
KOMIIO3UIIMOHHBIX MAaTEPUAJIOB C 3aJJaHHBIMH MOJYJIIMU YIPYTOCTH, IPOYHOCTHBIMU U
IUTACTUYECKUMH CBOMCTBaMU;

pa3pabarbIBaTh KOMIIO3ULIMOHHBIE MaTepUabl C PYHKIIMOHAIbHBIMU CBOMCTBAMHU —

s dexToM namsaTH GOPMBI U CBEPXIIACTUIHOCTH;

CTPYKTYpUPOBAaTh KOMIIO3UIIMOHHBIE MAaTEPHAJIbI U BHICOKOIIPOYHBIE CIUIABBI IO UX
MexaHu3MaMm JiehopManny — CKOJIbKEeHHE, IBOWHUKOBAHNE U MapTEHCUTHbIE MPEBPAIICHNUS;
co3ziaBaTh (peppOMarHUTHBIE CIUIaBbl C MATHUTHBIM 3((EKTOM HaMsIT GOpPMBI U
MarHMTORJIaCTUYHOCTBIO;

pa3pabaTbIBaTh METOBI OLEHKH MPOYHOCTHBIX CBOWCTB BHICOKOIIPOYHBIX MATEPHAJIOB;
TOTOBUTH JIOKyMEHTAIIMIO 110 MPOYHOCTHBIM M IJIACTHYECKUM XapaKTePUCTHKAM
BBICOKOTIPOYHBIX MaTEepHAJIOB;

OCYUIECTBIIAThH 00IIee PYKOBOJCTBO KOJUIEKTUBOM Pa3pabOTUNKOB KOMIO3UIIMOHHBIX
MaTepHaJIoB.

Braoemeo:

3HAaHUSIMM O MEXaHM3Max IJIACTUYECKOH nedopMaluy — CKOJIbXXEeHUE, ABOWHUKOBAHUE U
MapTEHCUTHBIE ITPEBPALLEHUS B BBICOKOIIPOYHBIX MaTepHaax;

HaBbIKaMU KpHUCTAJUIOrpadUyecKuX MOeel, OMUCHIBAIOIINX 3aPOXKACHUE U POCT
MEXaHUYECKUX JBOMHUKOB U MApPTEHCUTHBIX KPUCTAIIIOB;

MeTo/laMu (MeTasuiorpadudeckuii, peHTreHorpapu4ecKuil 1 AMeKTPOHHOMUKPOCKOTTHMYECKUA)
ornpezeNieHus: MexaHn3ma JiehopMalnuy - CKOJIbKEeHHE, IBOMHUKOBAHNE U MapTEHCUTHbBIE
IPEBpAILEHHs] B BHICOKOIPOYHBIX MaTepuaiax.

Monyab «AcTpoMeTpusi U HebecHast MexaHUKa» (Brok 1, Bapuarusnas uacts, Mostysh 110

BBIOODY, 5 3aueTHbIX eauHuL, 180 yacoB)

AHAIUTHYECKHE H KAaYeCTBEHHBLIe MeTOAbI He0eCHOM MeXaHNKH



lenpto ocBoeHus pasnena «AHAIATHYECKHE M KAd4eCTBEHHBIE METOIbI HEOECHOM
MEXaHUKN» ABIIAeTCs (GOPMHUpPOBAHHUE Y aCIUPAHTOB COBPEMEHHBIX MPEACTABICHUI O COCTOSHUN
UCCIIeIOBaHU B 00JIacTh MeTOA0B HeOecHOW wmexaHuku. Ilpenamomnaraercs yriryOiaeHHOE
M3y4YCHHE aHAIMTUYECKUX U KAa4eCTBEHHBIX METOJOB HCCIIEIOBAaHUS TUHAMUKUA HEOECHBIX Tel
JUISE  YTUIyONIEHHOW TOATOTOBKH acrdpaHTa K cJade KaHIUIaTCKOro SK3aMeHa 1o
CIIELUATBLHOCTH.
3aavuaMu pasnena sBISIOTCS:
® U3yYEeHHE OCHOBHBIX (hOpM MPEICTABICHHS YPABHEHHI JBUKECHHSI HEOSCHBIX TET;
® 3HAKOMCTBO C MaTeMaTHYECKHUMH MOJEINSIMU CUJI, ICUCTBYIONINX HA HEOECHBIE Tea;
® OCBOCHHE CITIOCOOOB MOCTPOEHUS PA3I0KECHHS BO3MYIIAIOIICH (QyHKIINM;
® OCBOCHHE METOJIOB aHAJTUTHYECKOTO MHTETPUPOBAHUS YPABHEHHM TBUKCHUS HEOSCHBIX TEIT;
® OBJIaJICHUE METOAaMU YCPEAHCHHS YPABHEHUI JBUKCHUS PACCMATPUBAEMBIX O0BEKTOB;
® 3HAKOMCTBO C METOJIaMU KauyeCTBEHHOI'O aHAIM3a IMHAMUKHA HEOECHBIX TeJI U OCHOBAMU

teopuu Konmaroposa—ApHoibaa—Mo3zepa.

Metoabl onpeesieHis: IApaMeTPOB OPOUT MAJIBIX TeJl 0 JAHHBIM Ha0/IK01eHH i
Llenbto pazgena «MeToapl OmpeleNeHHss HapaMeTpoB OpPOUT MallbIX TN IO JaHHBIM

HaOroieHuil» ABNseTcs (POPMUPOBAHUE Y ACITUPAHTOB COBPEMEHHBIX NPEICTABICHUH O 3a1ade

YTOYHEHUS ITapaMeTpPOB OPOUT M OCHOBHBIX METOJIaX €€ PEIICHHS.
3aavuaMu pasena sBISIOTCS:

® y3y4yeHHE KIacCU(UKAIIMK OINOOK HAOIIOACHUI U BEPOSTHOCTHBIX PACIIPEIeIICHHIM
GyHKIUHI cllydyaliHbIX BEJIUYUH;

e (GopMHpOBaHUE COBPEMEHHBIX MPEICTABICHUI O METOJaX PelIeHUsI OOpaTHBIX 3a]a4 1O
JTAHHBIM HAOJIOJICHUH B Pa3HBIX 00JIACTSIX aCTPOHOMMUH, BKIIIOUAsi HEOECHYIO MEXAHHKY;

® 13yuyeHHE OCOOEHHOCTEH U CBOMCTB UTEPALIMOHHBIX MeTO/10B ["aycca-HploToHa,
I'PaJIMEHTHOrO CITyCKa, MPOAOJLKEHHS [0 apaMeTpy U UX MOIU(HUKAIMMA, a TAKKe METoJa
BapHallMOHHO-B3BEIICHHBIX KBAJPAaTHUECKUX MPUOIMKESHUN TIPU ONIPE/IeNICHIH TapaMeTPOB
opouT;

e (opmMHpOBaHUE NMPEACTABICHUI 0 KIacCUPUKAIMU 33/]a4 OLIEHUBAHUS MO CTETIEHU
HEJIMHEHHOCTH U METOJ1aX OLIEHOK TOYHOCTHU PEIICHUH, BKII0Yas OnpeesieHue
BEPOSTHOCTHBIX 00JIACTEH BO3ZMOXKHBIX 3HAYCHHUI TApaMETPOB OPOHT;

® 13y4YEHHE METOJ0B OTOPAKOBKU HAOIIOIEHUI U MOCTPOEHUS BECOBBIX MATPHIL.

W3yuenue pasgena BKIIOYAET Takke B ceOSd pacCMOTpeHME W aHAIU3 O0COOEHHOCTEH
0o0paTHBIX 337a4 B AMCCEPTAI[MOHHOW padoTe acmMpaHTa, YTO JOJKHO CIOCOOCTBOBATH HMX
pEIIeHUI0 Ha COBPEMEHHOM YPOBHE M C(OPMHUPOBATH HABBIKM PEIICHHUS 33734 OICHUBAHUS B
LEJIOM.

Pe3oHaHChI 1 MaJIble 3HAMEHATEIU B He0eCHOIi MeXaHuKe

Ienbto ocBoeHusi paszjiena «Pe3oHaHCHI M Majble 3HAMEHATENM B HEOCCHON MEXaHHKE)»
SBIISIETCS. 3HAKOMCTBO C TEOPETUYECKUMH OCHOBAMH B O0JIACTH pPE30HAHCHOW TUHAMHUKHU
CoNHEYHOW CUCTEMBI, YpaBHEHHH IBW)KCHHUS HEOECHBIX Tell, METOAOJOTHEeH MOJEeTUPOBaHUS
PE30HAHCHBIX JBIDKCHHI; (OPMHUPOBAHME TPEACTABICHUH O COBPEMEHHOM COCTOSHHUH
HCCJIeI0BaHUI OpOUTAIBHBIX pe30HaHCOB B COTHEUHOM cHUCTEME.

3amauaMu pazjiena sBIsSIOTCS:



® 3HAKOMCTBO C MMPOOJIEMON MaJIbIX 3HAMEHATEJEeH, BOZHUKAIOIIEH TPH MaTEMaTHIECKIX
UCCIIeIOBaHMAIX U GEPCHIINATBHBIX YpaBHEHUH NBIKeHUS Tell COTHEYHOU CUCTEMBI;

® TIOJyuyeHHUE 3HAHUI 00 OCHOBHBIX MOJOXKEHHUSIX TEOPUHU PE30HAHCOB B HEOECHOM MEXaHHKE U
METOJIOJIOTHEH HCCIIeOBAaHUS OPOUTAIBHBIX PE30HAHCOB;

® 3HAKOMCTBO C COBPEMEHHBIMH METOJaMU MOJAEIUPOBAHUS PE30HAHCHBIX IBUKECHUI;

® yMEHHE NIPUMEHATh TEOPETHUECKUE 3HAHUS B 3a]]a4aX UCCIEAOBAHUS OpOUTATBHBIX
pe3oHaHcoB Tes1 COJIHEUHOM CUCTEMBI;

® [I0JIyYEHHUE MPECTABICHUS O COBPEMEHHBIX TCHACHIUAX PA3BUTHS HUCCIIEA0BAHUM
OpOUTAIBLHBIX PE30HAHCOB KAaK OJIHOTO U3 MEXaHU3MOB IBOJIIOIUU COTHEUHON CUCTEMBI.

MeteopHasi acTpOHOMMUSA
Llensto ocBoeHust pasgena «MereopHas acTPOHOMMSD) ABIIAETCS  U3YUYCHHE
TEOPETUYECKMX OCHOB METEOPHOM AacTpOHOMHUHM M Ha JTOH 0a3e OCBOEHHME MeToja
MOJICIIUPOBaHMs (DOPMUPOBAHUS U BOJIONMKA METEOPOMIHBIX MOTOKOB. Ilpeamomnaraercs, 4To
ACIUPAHTHI, BBIOPABIIUE ITOT Kypc, paboTalOT HaJ KaHAWIATCKON AWMCCEepTaIMel 1Mo JaHHON
TEeMeE.
B pesynbrare nzyuenus paszaena aclUupaHThl JOKHBIL:
® I0JyYUTh 3HAHUS O METEOPHOM BelecTBe B COJIHEYHON CUCTEME U METOJIaX €ro U3YUYECHMUS,
® OCBOMTbH MOJIEIMPOBaHHE (PU3NUECKUX SIBICHUH U, B YaCTHOCTH, MOECITUPOBAHNE
(bopMHpOBaHUS METEOPOHTHBIX TOTOKOB, MeToJ0M MoHTe-Kapiio;
® OCBOUTbH HEKOTOPBIE IIPOIPAMMBbI U IPUEMBI UNCIICHHOTO UHTETPUPOBAHUS YPaBHEHUM
JIBUKCHMS;
® TIpUOOPECTH HABBIKK PabOTHI HA CYNIEPKOMIIBIOTEPE.

Monyab «Teopernueckas ¢usuka» (Bnox 1, BapuatuHas 4acth, Momys 10 BHIGODY, 5 3aUeTHBIX
enunul, 180 yacos)

CoBpemMeHHbIe P00JIeMbl KBAHTOBOI MeXaHUKH
Ilenn pa3gena: [ONOJHEHHWE W pPAaCUIMPEHUE 3HAHUM O KBAaHTOBBIX CHUCTEMax U

3aKOHOMEPHOCTSIX, MPUCYIIUX KBAaHTOBBIM SIBICHUSAM, MPOSICHEHHE BOIPOCOB, CBS3aHHBIX C

OCHOBaHUSIMU KBaHTOBOW TEOPHH U €€ MaTeMAaTUYECKUM (OpMalU3MOM, J1aTh MPEACTABIECHUE O

COBPEMEHHOM COCTOSIHUM KBAaHTOBOU TEOPHHU.

N3yueHune pazaena npeanosiaraeT BoIIOJHEHNUE CIEAYOMINX 3a/1ay:

e [lomyunTh AOMOJHUTENBHbIE CBEICHHUS O MOJIOKEHUHU JIEJI B COBPEMEHHOM HEPENSITUBUCTCKON
KBaHTOBOM MEXaHHUKE.

e OcBouTb METO/1 00pAaTHOM 3aJjaul KBAHTOBOM TEOPUH PACCESIHUS JIJIs1 ONIEPATOPOB PA3IUYHBIX
TUIIOB, IPUMEHEHHE JaHHOTO METO/1a AJIsl MOCTPOEHHUS TOUYHBIX PELICHUH ypaBHEHUH
KBaHTOBOI MEXaHUKU U B TEOPUH HEJIMHEHHBIX YpaBHEHUN MaTeMaTUYeCKON PU3NKU

e 3y4nTh CBOMCTBA KOT€PEHTHBIX COCTOSIHUM.

e VI3yyuTh TEOPHIO 0OOOIIEHHBIX U3MEPEHUI.

e [lomyunTh IEpBUYHBIC 3HAHUS B 00JIACTH KBAHTOBOW TEOPUH UH(DOPMAIIHH.

Jlns u3yueHus JaHHOTO pasjiena HeoOXOAMMO 3HaHWE KBAaHTOBOM MEXaHWKH, YMEHHE PEIIaTh
muddepeHraIbHbpe ypaBHEHHUSI, UMETh HayallbHbIE CBEJICHHS MO TEOPUU BEPOSITHOCTEH H
CTaTHCTUKE, 00J1a1aTh YMEHHUSIMH B 00JIACTH MaTeMaTHIECKON (DHU3HKH.

B pesynbrare 00ydeHus: 00y4arouuics J0MKeH:



3name:

OCHOBHBIE MaPaJOKChl KBAHTOBOW MEXaHUKH CBSI3aHHBIC ¢ (PU3NUECKON MHTEpIIpEeTaIlel U
MaTE€MaTHYECKUM anmnapaTroM, U UAEH UX yCTPAHCHHUS;

MOCTAHOBKY MPSAMO U 0OpaTHOH 3a/1a4M paccessHUs B KBAHTOBON MEXaHMKE;
npencrasienue o pyukuusx Mocra, cBoiictBa pynkuuit Mocra,;

AHAJIMTUYECKUE CBOMCTBA MAaTPUIIbI IEPEHOCA, POJIb TUCKPETHOIO CIIEKTPA B 3a7a4e
paccesiHus;

MIOHSITHE O JAHHBIX paccesHusl, ypaBHEHHE 0OpaTHOW 3a/1auM pacCestHus;

CBA3b IIOTCHIIMAJIA U JAHHBIX PACCESHUSA;

aHaJIN3 TEPMOIIECKTPUUECKUX SBJICHUN;

CBA3b IOTCHIIMAJIIOB YPABHEHUSI KBAHTOBOM MEXAHUKHU COJIMNTOHHBIX PEIICHUN HEJMHENHBIX
YpaBHEHUH;

3HATh OCHOBHBIE IIPE/ICTABIICHHS] O HEKOMMYTAaTHBHBIX CBOMCTBAaX KBAHTOBBIX CUCTEM;
3HaTh OCHOBHBIE IPOOJIEMbI KBAHTOBOW TEOPHH MHPOPMALIUU U MOIXOAbI K UX PEIICHUSM,
KBAaHTOBBIE COCTOSIHMSI, UCIIOJIb3yEMbIE B TEOPUHM KBAaHTOBOW TE€OpUU MH(DOPMaLIUY;
HepaBeHCTBO baia, ero HHTepIpeTanuio u CBsI3b ¢ napagokcom DiHmTeHa-I1ogompckoro-
Po3zena.

Ymvmemn:

HCIIOJIb30BaTh 0A30BbIC TEOPETHUCCKUE 3HAHUS JIJIS pEIICHUS MPO(HECCHOHABHBIX 3a/1aY;
PUMEHSATH Ha MPaKTHKE 0a30BbIe MPO(PECCHOHATBHBIC HABBIKHU;

MPUMEHSITh METO/Ibl COBPEMEHHOM KBAHTOBOM TEOPUU K PEIICHUIO B MIPUKIIATHBIX 33724 U
pa3paboToK;

HCIIOJIb30BATh CIICIIMATN3UPOBAHHBIC 3HAHUS B 00JIaCTH COBPEMEHHOM KBAHTOBOW TEOPHH B
HAYYHO-KMCCIIeIOBATEIbCKON paboTe.

Braoems:

KyJBTYypOI MBIIIJIEHHUS, CITOCOOHOCTHIO K 0000IIEHNIO, aHAIIU3Y, BOCIIPUSATHIO HHPOPMAIIHH,
MMOCTAaHOBKE II€JTH ¥ BBIOOPY IMyTeH €€ JOCTHIKEHUS

nH(popMalel o JaHHON AUCLUUILIMHE, HA YPOBHE YMEHUS BECTH JTUCKYCCHIO U OTCTauBaTh
COOCTBEHHYIO TOUKY 3pEHUS;

OCHOBHBIMH ITOHSATUAMHA KBaHTOBOfI TCOpI/II/I I/IH(l)OpMaIII/II/I, METOAOM KOFepeHTHBIX
COCTOSTHHUH.

HNHuTerpupyemsie cucTeMbl

HCJ’II/I pasaena. moAroToBKa acCIMpaHTOB, BIAJACIOIIUX COBPEMEHHBIMU MAaTEMAaTHYCCKUMH

METOAAaMHU UCCIIEI0BaHHUs UHTETPUPYEMBIX MOENe TeopeTuyeckor (pu3nKu, GOpMHUPOBAHUE Y
acnMpaHTa HaBBIKOB HCCIEAOBaHMS YpaBHEHUH MaremMaTudeckod (U3MKH METOAAMU

CHMMGTpHﬁHOFO aHajin3a, OCBOCHUC IIOAXOAOB MW MCTOAOB TIOCTPOCHUSA TOYHBIX U

NpUOJIMHKEHHBIX PEIICHUH U UCCIIEIOBAaHHUS CBOMCTB PEIICHUH.

W3y4enne paszgeia npeanoaracT BEIIOIHEHUE CICTYONINX 3a1a4:
U3yYeHHe MaTeMaTH4YECKOT0 arapara TeOpUH CUMMETPUH TU(PepeHINaTbHBIX ypaBHEHUH;
OBJIJICHUE METOJIaMH IPYIIIOBOr0 U anredpandeckoro aHaiamusa qudpepeHaibHbIX
ypaBHEHHI MaTeMaTH4ecKoi (pu3nkwy;
U3Yy4YEHHE METO/1a KBa3UKIACCUUECKUX ACUMIITOTHK JJIsl HEJIMHEHHBIX YpaBHEHUI
MaTeMaTU4ecKoi pusuku;



® 3y4YCHHE COBPEMEHHBIX AaHATUTUYECKUX METO0B MOCTPOCHHSI MPUOIMKEHHBIX PEIICHUI
HEJIMHEHHBIX YPaBHEHUI MaTeMaTHYECKON (DU3UKH.

Jns  wu3ydeHus MJAHHOTO pasfena HeoOXOAMMO 3HAHHE TEOpPUU OOBIKHOBEHHBIX
nudepeHIHAIBHBIX ypaBHEHUH, Teopuu rpynn U ainredp JIu, (yHKIMOHAIBLHOTO aHalu3a,
ypaBHEHUH MaTeMaTHYEeCKOW (U3MKHM, KBAHTOBOM MEXaHUKH, KIACCUYECKOW TEOPHH IIOJIA,
yMeHue pemats aupdepeHnuaibHble ypaBHEHHUS.

B pesynbrare 00ydeHus o0yyaromuics 10KeH:

3uame:

® OCHOBHBIE UJIEH, IPUMEPHI U CBOMCTBA MATEMATUYECKUX MOJEIIEH, IPUBOASAIIUE K
MIPEJICTAaBICHUSIM O CUMMETPUH;

® METOJIbI BEIYMCICHUS TPYII CUMMETPUU AU PEepeHIInaTbHBIX YPABHEHHIA;

® OCHOBHBIE IIPE/ICTABICHHS O BBICIIUX CUMMETPHSIX AU(depeHInanbHbIX YPaBHEHHIA;

® OCHOBHbBIE ITOHATHS O TOYHOM MHTEIPUPOBAHUU JIMHEWHBIX YPABHEHUH C YaCTHBIMU
IIPOM3BOJIHBIMU METOJIOM pa3JeJIeHUs IEPEMEHHBIX U METOJJOM HEKOMMYTATHBHOI'O
WMHTETPUPOBAHUS;

® AHAJUTUYECKHE METOABI IIOCTPOCHUS MPUOIIKEHHBIX PEILICHHMN.

Ymemy:

® [IPUMEHATH IPYIIOBBIC METO/bI JJIsl BBIYUCICHUSI CHMMETPUIN YPAaBHEHHI B YaCTHBIX
IIPOU3BOIHBIX;

® [IPUMEHATHb METO/] PA3ACIICHUs IEPEMEHHBIX B IPOU3BOJIBHBIX KOPJAUHATAX U B
pa3eAoIuXCsl KOOpANHATAX;

® TIPUMEHATH METOJl HEKOMMYTAaTUBHOTO HHTETPUPOBAHUSI K IIPOCTEUIITUM YpPaBHEHUSIM
KBaHTOBOH TEOPHH;

® TPUMEHATb METOJIbI MPUOIUKEHHOTO HHTETPUPOBAHUS K TMHEWHBIM U HEJTMHEWHBIM
MOJEJIbHBIM YPaBHEHUSM.

Braoemy:

® KyJbTYpOH MBILIUICHHS, CHOCOOHOCTBIO K 0000IIEHUI0, aHATTU3Y, BOCIIPUATHIO HHPOPMAIIIH,
MOCTaHOBKE LI U BEIOOPY MyTel ee TOCTHKEHUS

e yHbopMaluel Mo JaHHON NUCUUIUIMHE, HA YPOBHE YMEHMSI BECTU JUCKYCCHUIO U OTCTauBaTh
COOCTBEHHYIO TOUKY 3pEHUS;

¢ OCHOBHBIMHU MOHATHUAMHU U MECTOAAMHU TCOPUH UHTCTPUPYCMBIX CUCTCM.

KBanTOBas1 3JIeKTPOAMHAMHUKA
[enu pa3nena: NO3HAKOMUTH ACIIMPAHTOB C OCHOBHBIMH METOJAMH PAaCYETOB B KBAaHTOBO-
MOJIEBBIX TEOPUSAX JIEMEHTAPHBIX YACTHUI] Ha IpUMepe KBAaHTOBOM anexTpoauHamMuku (K3 /I).
N3yuenue pazaena npeanosiaraet BEIIOJHEHUE CAEAYIOMINX 3a/1ay:
® OCBOCHHE METOJIOB pacyeTa KBAaHTOBOIOJIEBBIX TIOMPABOK M METOJIOB TEOPUH
MIEPEHOPMHUPOBOK;
e npumeHeHre metogoB KOJ[ B pacueTax KJIacCCMYECKHX OJHOMNETIEBBIX MOMPABOK;
® OCBOCHHE TEXHUKH BBHIYHUCIICHHUS KBAHTOBBIX IMOMPABOK MPH OMUcaHUH 3P PeKToB
B3aUMOJICHCTBHUSI KBAHTOBAHHOTO AJIEKTPOMATHUTHOTO TIOJISI C 3apsKCHHBIMU YaCTUIIAMU;
e aHaJIM3 KBAaHTOBBIX OJHONETIIEBBIX NONpaBok B KO/I.
Hnst u3yuenus kypca KOJ| HEoOXonMMO 3HaHHWE OCHOB KBAaHTOBOW TEOPHH IIOJIS, TEOPUU
paccesiHUsI 1 KBAaHTOBOM MEXaHHKHU.
B pesynbpTaTe oOydeHus: 00yJaronuiics JOJKeH:



3namu:

® OCHOBHBIC WU U METOJIbI (PU3UKU AIIEMEHTAPHBIX YACTHII;

® OCHOBBI KBAHTOBOM AJICKTPOIMHAMUKH, METOJIBI PACUeTa U OCHOBHBIEC IKCIIEPUMEHTAIBHBIC
JTAaHHBIE.

Ymemy:

® JICIIOJIB30BATh 3HAHUS O COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHE MUpa B
o0Opa3oBaTenbHOM U TPO(HEeCCHOHATLHOU e TEIIEHOCTH, TPUMEHSITh METO/IbI
MaTeMaTH4eCcKoi 00paboTku HHPOPMALINU, TEOPETHUECKOTO U KCIIEPUMEHTAILHOTO
WCCIICIOBAHHS;

® JIOTUYECKU BEPHO, ApT'YMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U MIMCbMEHHYIO peyb;

® [IPUMEHSTH METO/Ibl KBAHTOBOI TEOPHH IOJISl K OIMCAHHIO AJIEMEHTAPHBIX IPOLIECCOB
KBAaHTOBOH 3JIE€KTPOIMHAMUKH;

® BBIUUCIATH AMIUIUTY (bl PACCESHUS B HU3ILEM MOPSIIKE TEOPHH BO3MYILECHHUH, TPOBOJUTH
PETYJISIPU3aLHUIO ¥ IEPEHOPMHUPOBKY OJHOIETIICBBIX JHArPaMM.

Bnaoemy:

® KyJbTYpOH MBILIUICHHUS, CHOCOOHOCTBIO K 0000IIEHUI0, aHATIU3Y, BOCIIPUATHIO HHPOPMAIIH,
MOCTaHOBKE IEJTN U BBIOOPY MYyTEH ee JOCTHKESHUS

® OCHOBHBIMH METOIAMH, CIIOCOOAMH U CPEJICTBAMH MOTYUCHHS, XPAHECHUS, TepepaboTKH
MH(POPMAIINN, UIMEET HAaBBIKH PabOTHI ¢ KOMITBIOTEPOM KaK CPEACTBOM YIPABICHUS
nHpopmanuei;

® CIOCOOHOCTBIO PabOTaTh ¢ MHPOPMAIUEH B III00ATBHBIX KOMITBIOTEPHBIX CETAX;

® OCHOBHBIMM METOJAaMU KBaHTOBOH 3JI€KTPOIUHAMUKH, TOHUMATh POJIb KBAHTOBOMH
AIIEKTPOAMHAMUKHU B O0BACHEHHH (PU3NIECKUX 3aKOHOMEPHOCTEH MUKPOOOBEKTOB.

PensiTuBuCTCKAsI TEOpHUs N3JIyYeHUSI
[lenu paznena: MoAroTOBKa acUPAHTOB, BIA/ICIONIMX COBPEMEHHBIMU MIPEJICTABICHUSIMH O
CBOMCTBaX PENSTUBUCTCKOrO M3IYyYEHHUsS U UX NPUMEHEHHEM B COBPEMEHHON TEOPETUYECKOH U
MPUKJIATHON PU3HKE U acTpodU3HKE.
N3ydenue pazzaena npeanosaraeT BIIOIHEHUE CIEAYOUINX 3a1a4:

® 03HAaKOMJIEHUE C COBPEMEHHBIMU MPEJCTABICHUIMHU PENATUBUCTCKON TEOPUU U3ITyUEHUS,

® 03HAaKOMJIEHUE CO CBOMCTBAMH CUHXPOTPOHHOTO U3JIy4€HUs PENATUBUCTCKUX 3JIEKTPOHOB
(HeTIpepBIBHBIN CIIEKTP, MPOCTUPAIOIIMIICS BILUIOTH JO FaMMa-U3JIy4eHUs, O0JbIas
MHTEHCUBHOCTb U BBICOKAs CTEIIEHb MOJIIPU3alUN);

® OCBOEHHE METOJIOB COBPEMEHHOM TEOPUH PENIATUBUCTCKOIO U3ITyUYEHUS,

® O3HaKOMJIEHHE ¢ (U3NUECKUMU MPUIIOKEHUSIMH PENIITUBUCTCKOM TEOPUH U3ITyYSHUS B
HKCIEPUMEHTAX C TOJSIPU30BAHHBIMH MTyYKaMH PENIITUBUCTCKHUX YACTHIl B (PU3UKE BBICOKMX
SHEPTHUH, B CIIEKTPOCKONUHU TBEPAOTO Tema ((POTOITEKTPOHHAS CIIEKTPOCKOIIHS,
KpucTaJiorpadusi, peHTTeHOBCKas JJIOMUHHUCLIEHLIUA U T. [1.), B OMOJIOTHH (MCCIIeI0BaHUEe
ctpyktypbl Mmosekyn JIHK), B mequiune ( anrnorpadusi, puibTpanusi KpoBu), B F€0JIOTHH (
DIIEMEHTHBIH aHan3), B 9KOJOTUH (aHB\au3 aTMOC(HEpPHBIX adp0O30JIei, TOYBHI U BOJIBI), &
TaKXe B CO3/IaHUM HOBBIX ITPOIPECCUBHBIX TEXHOJIOIMH MUKPOAIEKTPOHUKH U
MUKPOMEXaHUKH;

® 03HAaKOMJIEHHUE C IPUIOKEHUSAMH PEIIATUBUCTCKOM 2JIEKTPOJIMHAMMKH B UCCIIEAOBAHMIX
npobaeM pyHraMeHTaIbHON (PU3KMKH, BKIIIOYAsl TOBEICHHE U CBOMCTBA MAaTEpUH B



HKCTPEMANTBHBIX YCIOBUSX (CBEPXCHUIIbHBIC MAarHUTHBIC TIOJISL M CBEPXBBICOKHE SHEPIHN),

acTpou3HYECKHE IPHIIOKEHHUS TCOPUU PEIIITHBUCTCKOTO U3ITyYECHHUSL.

Jlns w3ydeHus AaHHOTO paszeiia HeoOXOIUMO 3HAaHHE KIACCHYECKOM DIICKTPOJHMHAMHKH,
yMmeHue pemath AuddepeHIranbHple YpaBHEHUS, UMETh HadajbHBIE CBEJCHUS IO TEOPUHU
BEPOSITHOCTEH U CTaTUCTUKE, 00JIaZaTh YMEHUSAMH B 00J1aCTH MaTeMaTHYecKon (hU3UKH.

B pesynbrare o0yueHus: 00ydaronuics J0KeH:
3name:
® OCHOBHBIC ITPEJCTABICHHUS O POJIM CHHXPOTPOHHOTO M3ITyUeHHs B OOIICH TEOPHH U3ITYICHUS

PEIATUBUCTCKUX YaCTULL;

e 00J1IacTH 3HaYEHU OCHOBHBIX MAPAMETPOB U3ITYUAIOIIUX YACTHUI] B COBPEMEHHBIX
YCKOPUTENSIX U HAKOUTEIbHBIX KOJIBLAX PEISTUBUCTCKUX YaCTHUL;

® KakuM 00pa3zoM IOJIyyaeTcs CHEKTPAIbHO-YTIIOBOE paclpe/ie]ieHue CUHXPOTPOHHOTO
usnyuenus (popmyna [llorra), U €ro CeKTpaabHBIA COCTAB,;

® KaK BO3HMKAIOT PEIATUBUCTCKUE IIOTEHIMANIBI ¥ HAIIPSHKEHHOCTH 3JIEKTPOMArHUTHBIX MOJIEH,
CO3/1aBaEMBbIX [TPOU3BOJIBLHO JBUKYILIUMCS PEISTUBUCTCKUM 3apsIioM;

e 00mue NoHATHA 00 YIBTPAPEISITUBUCTCKON aCUMIITOTUKE B TEOPUU CUHXPOTPOHHOIO
u3nydenus (meron Binagumupckoro-lIBunrepa-/lxekcona).

® OCHOBHBIC ITIOHATHSI, CBSI3aHHBIE C JIMHEMHOW U KPyTOBOU MOJISIpU3alMEN CHHXPOTPOHHOIO
U3ITy4EHUS.

Ymemn:

® [IOHMMATh U YMETb OOBSICHUTH OCHOBHBIE OCOOCHHOCTH CUHXPOTPOHHOI'O U3JTy4YEHUs, TAKHE
KakK 3¢ (eKT OCTPOil HANPABICHHOCTH M3JIyYeHHsI, BLICOKOYACTOTHBIN XapaKTep CHEeKTpa,
MOJIyKJIACCUUECKUI XapaKTep U3JIy4Y€HHUs, POJib CUJIbl PAIMALIMOHHOIO TPEHUSL B IpOLECCe
W3JTy4eHUs U JIp.;

e yMeTh paboTaTh C KOBAPHAHTHBIM MaTEMaTHYECKUM allapaToM B BOJHOBOM 30HE M3ITyUYCHHUS;

® IPUMEHATH TEXHUKY KOBAPHAHTHOI'O MHTETPUPOBAHUS YIJIOBOTO PACIPEAEICHNS MOILHOCTH
U3ITy4EeHus,

® yMETb KOHTPOJIHPOBATh CBOU 3HAHUS TEOPUU CUHXPOTPOHHOTO M3IIyYeHUs 0OpaTHBIM
NEPEeX0A0M IyTEM BBIUMCIIEHUS MTOJIHOW MOLTHOCTH CHHXPOTPOHHOI'O M3JIy4eHUs, ObITh B
COCTOSIHMM HUCIIOJIb30BATh 3HAHMS, ITOJyYEHHBIE TPU U3YUYEHUN TEOPUU PEISTUBHUCTCKOTO
W3ITyYEHUs AJIs PELIEHUS HOBBIX 3a/1a4, CBSI3aHHBIX C U3JIy4YEHUEM.

Bnaodemy:

® KYyJIbTYPOH MBIIIJICHUS, CTIOCOOHOCTHIO K 0000IIEHNIO, aHATTU3Y, BOCTIPUATHIO HH(POPMALIUHY,
IIOCTaHOBKE LIEJIM U BBIOOPY IyTEl €€ TOCTHKEHUS

e pH(poOpMaIMei Mo JaHHOM TUCUUIUIMHE, HA YPOBHE YMEHHsI BECTH TUCKYCCHIO M OTCTauBaTh
COOCTBEHHYIO TOUKY 3pEHUS,;

® OCHOBHBIMM NOHATHAMHU U METOIAMHU PEIATUBUCTCKON TEOPUH U3ITyUEHUS.

MO):[yJIb «PaIlI/IO(l)IBI/IKa» (EJ‘IOK 1, BapuatuBHast yactb, Moaynb mo BBIOOpY, 5 3adeTHBIX exawHuUI, 180
94acoB)

DJIEKTPOANHAMHIKA CBEPXIIHPOKOINOJI0CHOT0 U3 TyYeHHS
Hemn pazmena: ¢GopMHpPOBaHHE Yy AaCHMUPAHTOB IPEICTABICHHA O TOM, KakK IO Mepe

pa3BUTHSI U COBEPUICHCTBOBAHUSA TEOPUM W MPAKTHKU Y3KOMOJOCHBIX CHUCTEM Pa3IUYHOIO
Ha3HA4YeHMs MPOU30LUIO CTAaHOBJIEHHE HOBOI'O HAYYHOTO HampaBlieHUus B paauodusmke. IT0
HaNpaBIIEHUE XapaKTEepHU3yeTCs, MPEeXAe BCETro, Pa3BUTHEM COBEPIICHHO HOBOW MapaaurMbl B



00J1acT TeHepaluy, U3TyYeHHs], paclpOCTpaHEeHHsI, IpueMa U 00pabOTKu WH(OOPMAITMOHHBIX
CUTHAJIOB HAHOCEKYHJIHOM U CyOHAaHOCEKYHIHOU AJIUTENbHOCTH. [IpH M3NI0KeHNN AUCHUTIIMHBI
HaTJSHO JEMOHCTPUPYIOTCS 3HauuTenbHble mnpeumymiectBa CIIII cuctem B cpaBHEHUU ¢
TPaJIULIMOHHBIMU Y3KOTOJIOCHBIMH CHUCTEMaMHU.
N3yuenue paznena npenamnoiaracT BHIIOJHEHUE CIAEAYIOIUX 3a/1a4:
3HAKOMCTBO C OCHOBHBIMH METOJAaMH M JOCTHKEHUSIMH COBPEMEHHOM 3JIEKTPOJUHAMUKU
CYILIECTBEHHO HECTAIIMOHAPHBIX ITPOLIECCOB;
IPUMEHEHUE METO/I0B 3JIEKTPOAMHAMHMKU CBEPXIIUPOKONOJOCHOIO H3JIyYEHUS K PELIECHUIO
3aJa4 U3JIy4eHusl, paclipoCTpaHEeHUs, IpueMa U 00pabOoTKH HHPOPMAIIMOHHBIX CUTHAJIOB;
UCIIOJIb30BaHUE TIOJYYEHHBIX TEOPETUYECKUX 3HAHUM IpU pEHIeHHMH KOHKPETHBIX 3adad
paanoNIOKAllUH, pauoTOMOrpaduu U CBA3H;
npuoOpeTeHNe HABBIKOB U YMEHHUH 10 PEIICHHI0 NMPAaKTHYECKUX 3a/lad U3 CMEXHBIX olnactei
3HAHHUS.
B pesynbrare o0yueHus yyamuics JOKEH:
3uams:
® OCHOBHBIE [10JIOXKEHHUS, IPEICTaBICHUS U MeTO bl AnekTpoauHaMuku CLUIT nznyuenus;
e 0azosble mpuHLUIEl co3aanus CLIIT nznyyaronmx v IpUeMHBIX aHTEHH U BapUAHTBI UX
KOHKPETHOM pean3aluy;
e ocobennoctu pacupoctpanenus CLLII curnanoB B cpenax, a Takke 0COOCHHOCTH paccesHus
TaKUX CUTHAJOB MPOBOSIIMMHU U AUAJICKTPUUECKUMU TEIIaMU;
® METOJIbI PeIlIeHUs] KOHKPETHBIX MPUKJIAJIHBIX 33/1a4, BOSHUKAIOIIUX MPU UCTIOIb30BAaHUI
CHIIT 551eKTpOMarHuTHOTO U3Ty4YCHUS;
e wmeTobl puema u 00padboTku CLUII 31eKTpOMarHUTHBIX CUTHAJIOB.
Ymems:
® UCIOJB30BaTh 0A30BbIE TEOPETUUECKUE 3HAHUS IS PelIeHUs MPOPECCHOHATBHBIX 3a/1a4;
® TPUMEHATH Ha IPaKTHKE 0a30BbIe MPOQPECCHOHATbHBIE HABBIKH;
® OSKCIUTyaTHPOBATh COBPEMEHHYIO PaJIMO3JIEKTPOHHYIO anmaparypy U 000pya0BaHUE;
® UCIOJb30BaTh CHEIMATU3UPOBAHHBIE 3HAHUS B 00JIACTH CBEPXIIHMPOKOIIOIOCHOTO
AJIEKTPOMArHUTHOTO M3JTyUeHHs I HayYHO-HCCIeI0BaTeIbCKON paboTHI.

PacnpocTpaneHnne painoBoJIH B CJIOKHBIX Cpeax

Henr pasmena: yrayOnenue 0a30BOM  MOATOTOBKM — aCUPAHTOB B 00JacTH
CTaTUCTUYECKOTO OMUCAHUS CIIyYalHBIX MTOJIEH.

OcHOBHOM 3a/aueii pa3jerna sSBIsSETCsS OCBOCHUH aCITUPAHTaAMH 0a30BBIX CTAaTUCTHYECKUX
METO/IOB OMUCAHUS CIyYalHBIX IOJEH, pe3yJbTaTOB MPUMEHEHUs ATHUX METOJOB K 3aJayam
pacnpocTpaHEeHHs PaJHUOBOJIH.

B pesynbrare 00yueHust yqamunics TOJKEH:

3name.
® TIOHATHE CIIYYaiHOTO TOJIsl, 0 MOMEHTHBIE (DYHKITUH;

e 0000meHue TeopeMbl BuHepa- XuHYMHA Ha CITydYaitHbIC TTOJIS;

® KOPPEJSIHMOHHYIO (PYHKITHIO TOJIS 33 CITy4ailHO-HEOTHOPOIHBIM O0€3TrpaHUYHBIM dKPAHOM;

® METOJ MaJIbIX BO3MYIICHUH /IJIs OTUCAHUsI PaCIIPOCTPaHEHUsI BOJIH B CIIy4aiiHO-
HEOJHOPOJIHOM cpejie, 00PHOBCKOE MPUOIMIKECHHUE,

® METOJ FT€OMETPUYECKOM ONTUKH JJIsi OTUCAHUSI PACIIPOCTPAHEHUS BOJIH C KPYITHO-
MacITaOHBIMH HEOTHOPOIHOCTSIMHU;

® MCTOA MaJbIX BOSMyH.[eHI/II\/'I AJId ONMUCAaHUSA paCCCIHNA BOJIH HA IHepOXOBaTOﬁ MMOBCPXHOCTH,



e wmerox Kupxroda 1t onucanus paccesiHusl BOJH Ha TUIABHO HEPOBHOM CITyyaitHOM
ITOBEPXHOCTH;
e 0COOEHHOCTH PaCIpPOCTPAHEHUs YIbTPAKOPOTKHX BOJH B FOPOJIE;
e Moaupukanuto meroaa Kupxroga aist ropockoi cpezibl paclpoOCTPAHEHUs paJHOBOJIH.
Ymemn:
® OLEHHUBATh KOPPEISALHUOHHYIO (DYHKIMIO U CPEAHIOI HHTEHCUBHOCTD IOJIS B CIIy4aiHO-
HEOJTHOPOAHOI cpelie B MPUOIMKEHIH OTHOKPATHOTO PACCESIHUS;
® OLICHUBATH CTATUCTHYECKNE XaPAKTEPUCTUKH SMKOHAJIA U YPOBHS MOJIS B INIABHO-
HEOJHOPOJHOMU CIIy4YalHOU Cpene;
e OLICHUBATH CEYCHHUE PACCESIHMS IIEPOXOBATON IIJIOIAAKY;
® OLEHUBATH CPEIHIOI UHTCHCUBHOCTD I10JIs1, PACCESHHOIO Ha IUIAaBHO HEPOBHOM CIIy4alHON
ITIOBEPXHOCTH;
® PACCYUTHIBATH CPEIHIOK) UHTEHCUBHOCTD I10JIs1 B TOPOJICKOM panoHeE.
Braoemy:
® OCHOBHBIM MaTE€MaTUYECKHM aIlllapaTOM TEOPUHU BOJHOBBIX IPOLECCOB;
® COBOKYITHOCTBIO IIPEACTaBICHUN 00 00JaCTIX MPAKTUUECKOT0 MPUMEHEHHS TEOPHH
pacrpocTpaHeHus paguoBOJIH.

TeparepuoBasi IMarHOCTUKA reTePOreHHbIX CPel U CTPYKTYP
Henu ocBoenus pasznena «TeparepiioBasi TMarHOCTUKA T€TEPOTCHHBIX CPEIl U CTPYKTYP»
— MO3HAKOMHTDH 00YYarOIIerocs:
® C 0COOCHHOCTSIMH B3aUMOJICHCTBUS IIEKTPOMATHUTHBIX BOJH T€ParepIioBoro Juamna3ona ¢
00BEKTaMu U cpefamMy MPUPOAHOTO U UCKYCCTBEHHOTO MPOUCXOXKICHUS;
® C METOJaMH UCCIIeI0OBaHUSI MAaTepUAIOB B TEPAreplioBOM JIMANa30He JIJIHUH BOJIH;
e C anmapaTypoid, MPUMEHSEMON B TEPAreprioBOM AUAIa30He ISl JMarHOCTUKH I€TePOre€HHbBIX
Cpell ¥ CTPYKTYP.
N3yuenue paznena mpemnosiaraeT BHIIOJHEHUE CISAYIONUX 3a/1a4:
® BBHIICHUTH OCOOEHHOCTEH B3aUMOACHCTBUS ANEKTPOMArHUTHBIX BOJIH TeParepoBoro
JUana3oHa ¢ MaTepuagaMi U 00beKTaMU €CTECTBEHHOTO U MICKYCCTBEHHOTO TIPOUCX 0K ICHUS;
® HAaY4YHTHCA BLI6I/IpaTB AJCKBATHBIC MMOCTaBIECHHOMN 3aaa4€ METOJAbI UCCIICAOBAHNA MAaTCPHUAJIOB
B TEpareplioBOM JMana3oHe JIMH BOJIH;
® OCBOMTBH IMIPUEMBI U METOABI UCITIOJIB30BaHUA allllapaTypy AJIA KOHKPETHBIX NPAaKTHYCCKUX
3a7ja4 JUarHOCTUKU MeTEPOTr€HHBIX CPEN U CTPYKTYP.
B pesynbrare ocBoeHUS paszzena 00yJarommiics T0KEH:
3uams: CymHOCTh  (PU3UYECKUX SIBICHHMH ©  OCOOCHHOCTH  B3aUMOJACHCTBUS
OJICKTPOMAriuTHBIX BOJIH TEpar€puoBoro adamnadoHa ¢ MaTr€puajliaMu H 00BbEKTaMHU
€CTECTBEHHOTO M HCKYCCTBEHHOTO MPOMCXOXKACHMS, JEKAIIMMU B OCHOBE TepareproBoi
JUAarHOCTHUKH,
Ymems: BbIOMpaTh METONBI W ammapaTypy Ui KOHKPETHBIX MPAKTHYECKHX 3a7ad
JHUArHOCTUKU I€TEPOTEHHBIX Cpell U CTPYKTYD;
Braoemw: mpueMaMu U3MEpEHHH MMapaMeTpoOB MAaTEPHAIOB U OOBEKTOB B TEPArepiioBOM
JUana3oHe JUIMH BOJIH.

KomnblorepHasi 3/ieKTpOAMHAMHMKA

Henn pazgena: chopMupoBaTh LEJIOCTHYIO CHCTEMY IMPEICTABICHUN O Ha3HAYCHUH,
UCTIONB3YEMBIX ~METOAaX M  BO3MOXHOCTSAX COBPEMEHHBIX MPOTPAMMHBIX  TPOAYKTOB
KOMIIBIOTEPHOH 3JIEKTPOIMHAMUKHU.



W3yuenne  pasgena  HampaBlI€HO  Ha  pEUIEHME  CIIEAYIOIIEro  KOMIUIEKca
OCHOBOIIOJIATAIOIMX 3a/1a4:
® OCBOEHHUE METOJI0B YUCIIEHHOT'O pacyeTa pa3IMuHbIX 3a7a4 MIEKTPOJAUHAMUKH C TIOMOIIbIO
COBPEMEHHBIX CHELMATU3NPOBAHHBIX TPOrPAMMHBIX ITPOIYKTOB;
® [I0JIy4E€HHE HABBIKOB [TOCTPOEHHS TPEXMEPHBIX rpaUIecKUX MOAEICH 1 3aJaHusl HAYaJIbHBIX
Y TPAaHUYHBIX YCJIOBUH /111 KOHKPETHBIX JIEKTPOJAUHAMUYECKUX 3a/1a4;
® Ppa3BUTHE CIIOCOOHOCTU COJEPKATEIBHOTO aHAIN3A [TOJYyYaeMbIX PE3yJIbTaTOB
MOJIETTUPOBAHUS.
B pesynbrare 00yueHus yyamuiics JOIKeH:
3nams:
® OCHOBBI MaTEMaTUYECKOI'O almapara, JeKallero B OCHOBE YMCICHHOIO pacueTa
AJIEKTPOAMHAMUYECKUX 3aJ1a4, OOIIKe MOAX0 bl K TOCTAaHOBKE 33a]1a4 MOJICIMPOBAHUS U
3aJJaHus TPAaHUYHBIX yCJIOBU, aHAJIU3UPOBATh IIOJYyUYEHHBIE PE3YJIBTATHI.
Ymemn:
® CTPOUTH TPEXMEPHYIO MOJIENb U3 TpaUueCKUX MPUMUTUBOB U 33/1aBaTh BO3/ICHCTBHE,
paccuuThIBaTh apaMeTPbl MAaTPULIbl PACCESHNS MHOTOIOJIOCHUKA, 1HarpaMMbl
HAIPaBJIEHHOCTH, TOJISl B OJIMKHEH 30HE.
Braoemy:
® HaBbIKaMH KBaJIU(PUIMPOBAHHON paboThl ¢ mporpamMmmubiMu ipoaykramu CST Microwave
Studio u 4NEC2.

HudpoBoii aHAIU3 CUTHAJIOB U MOJIei

Henp pa3gena: m3ydyeHue TEOPETUUYECKUX OCHOB, OTpabOTKa M 3aKpEIUICHHE HAaBBIKOB
MpaKkTUYeCKOW pPabOThl, TECTUPOBAHUE 3HAHUW M YMEHUS HCIIOIb30BAaHUS B Pa3IUYHBIX
YCIIOBUSIX CIIEKTPaIbHbIE METO/IbI aHAIM3a U CUHTE3a CJII0KHBIX CUTHAJIOB U MOJIEH.

OcHoBHasl 3a7ada paszjielia 3aKII0YaeTCs B OCBOCHUH aCIHpPAaHTAMH OCHOB IU(POBOTO
CHEKTPAIbHOTO aHaJIu3a CUTHAJIOB U TMOJIeH, UTO CTAHOBUTCSI OCOOGHHO aKTyalIbHBIM B YCIIOBHSIX,
KOTJla TIOCTAaHOBKA HATYPHBIX OJKCIEPUMEHTOB 3aTpyJHEHAa M CONpsSHKCHA C  OONBIIUMU
MaTepuaIbHBIMU U (PUHAHCOBBIMH 3aTpaTaMHu.

B pesynbrare 00yueHust yqamunics TOKEH:

3namo:
® CHUTHAJIbl, UCTIOJb3yEeMbIE B PaTUOPHU3UKE;
® KJIACCHYECKHE METOJIbI CTICKTPAIIHFHOTO aHAIIN3a;
® T[IOHSTHUSA MPOCTPAHCTBEHHOW YACTOTHI, CIEKTPA IPOCTPAHCTBEHHBIX YAaCTOT U YIJIOBOTO

CIIeKTpa, MHUMBIX YTJIOB;
® METO/bl CBEpXpa3pEIICHMs 1JIsl aHAJU3a CUTHAJIOB U MOJIEH;
® METO]l IEPUOJAOTPAaMM U METOJ KOPPEIOTpaMM.

Ymemn:
® UCIONB30BaTh MPHU aHAIH3E ObICTpOE Mpeodpa3oBanue Dyphe;
® TPUMEHATH OKHA B CIIEKTPaJIbHOM aHAJM3E;
® TIPOBOJIUTH IBYMEPHBIN CIIEKTPAIbHBIN aHAJIN3 CUTHAJIOB M MOJICH;
® OCYIIECTBIATH MPOPEKUBAHUE TI0 YACTOTE U 110 BPEMEHHU;

e TpUMEHATH TeopeMy KoTenbHHKOBA.

Braoemy:

® OCHOBHBIMH METOJaMHU [IU(POBOTO aHAIHM32 CUTHAJIOB U MOJCH.



JKCNePpUMEHTAIbHOE o0opynoBaHue Aas HCCJIeJOBAHNS (pyHIaMEeHTAJIbHBIX
XapaKTEePUCTUK IreTepPoreHHbIX PAINOMATEPHUAJIOB H CTPYKTYP
Hemn ocBoeHust pasnena «IDKCHEpUMEHTAIbHOE OOOpYIOBaHUE ISl HCCIIECIOBAHUS
(byHIaMEHTAIbHBIX ~ XapaKTePUCTHK TETEPOreHHBIX paJuoMaTepuaroB H  CTPYKTYp» —
MO3HAKOMUTH 00YYaroIIerocs:
® C MeTOoJaMH HucciaeoBaHus GyHIaMEHTAIbHBIX XapaKTePUCTHK MaTepUaIoB, B TOM YHCIIE
HAHOPA3MEPHBIX MATEPUAIOB;
¢ C OCHOBHBIMHU IMIPUHIUIIAMHU ITOCTPOCHUA CPEACTB U KOMILICKCOB JJIs1 H3M€pCHHfI;
® C BO3MOXKHOCTSIMH U OCOOCHHOCTSIMH COBPEMEHHOU AKCIIEPUMEHTATLHOU TEXHUKH.
e l3yueHue TUCHUILUIMHBI PEAIOJIAraeT BbIIOJHEHUE CAEAYIOIIMX 3a/1ay:
® OCBOUTH 00OpYJAOBaHUE JJIsl OTIPEACTICHUS JIEKTPOMAarHUTHBIX [1apaMeTPOB MaTEPUAIIOB;
M3YYHUTh METPOJOTHYECKHE XapaKTEPUCTUKH;
® [IPUMEHUTH Ha MPAKTUKE P U3yYaeMbIX METOAUK U3MEpEeHUs (PyHIaMEHTaIbHBIX
XapaKTepUCTHK MaTepUAIOB B 3aBUCUMOCTH OT JIMara3oHa 4yacToT.
B pesynbrare ocBoeHUS pas3zena 00ydarommiics T0KeH:
3nams: oOlUIMEe MPUHIMIIBI MOCTPOCHUS CPEJICTB MU3MEPEHUN; OCHOBHBIE METOIAMKU H3MEPEHUS
q)YH}laMGHTaJ'IBHI)IX XapaKTCPUCTHK MATCPUAJIOB B 3aBUCUMOCTH OT AHAIIa30HA 4aCTOT, MCTOALI
M3MEpEHUS MapaMeTpOB HAaHOPa3MEPHBIX MaTEPHAIIOB;
Ymems: BbIOMpaTh 000pyIOBaHME M METOABI Ul OIpeNeieHHs HEOOXOAMMBIX IapaMeTpoB

MaTEpUAJIOB; OIIPEIEIISITh METPOJIOTHUECKUE XapaKTEPUCTUKN METOJUKN U3MEPEHU;
Bnademw: HaBbIKaMu pabOTHI HA HIKCIIEPUMEHTAIBHOM 000pY10BaHUH.

MO[[yJIb «Du3uKa Ja3epoB» (BJIOK 1, BapuaruBnas yact, MofyJib 10 BBIOOpPY, 5 3a4ueTHbIX exunu, 180
4acoB)

Jlazepuasi puszuka
Paznen tpebyer ot acnupaHTa QyHIaMEHTAIbHON MOIUIUCIMIIIMHAPHON TEOPETHUECKOM
MOJTOTOBKH, HABBIKOB Ppa3HOOOpPA3HOTO TPUMEHEHHUS Ja3epHOW TEXHUKH W JIa3ePHBIX
TEXHOJIOTUS B COBPEMEHHBIX YCIIOBHUSX.
[enstmu ocBoeHMst pazaena «JlasepHas pusnka» SBISIOTCS:
e 1puoOpeTeHne acupaHTaMH MIyOOKHX M COBPEMEHHBIX 3HAHUI 10 mpobaemam Jia3epHoi

(076370478
e (GopMHpOBaHHUE Y aCIUPAHTOB MPOHECCHOHATEHON Py TUINH, HABBIKOB AaHATUTUYECKH-
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH B COBPEMEHHOM Ja3epHOl (U3UKe.

N3yueHne qUCHUIUIMHBI IPEATIONAraeT BEIIOJIHEHNE CIEAYOMNX 3a1a4:
1) 3HaKOMCTBO C OCHOBHBIMH TOHSTHSMH, MEXaHU3MaMH, MOJCISMH SIBICHHH M TIPOIECCOB,
obpasyrommmu  GyHAAMEHT (QHU3UKH  J1a3epoB W JIA3€pHOM TEXHUKA HAa  YpPOBHE
(eHOMEHOIOrHYECKOr0, KIIACCUYECKOT0 M KBAHTOBOT'O PACCMOTPEHUS;
2) 3HAKOMCTBO C MpPUHIMIIAMH OIMCAHUS, HMHTEPHPETAUM M MPEJCKa3aHUs pPe3yJbTaTOB
HEJIMHEWHOTO B3aUMOJICUCTBUS U3TyUEHUS C BEIIECTBOM, BKIIIOUas OMOJIOTHYECKHE TKaHH;
3) u3yyeHue Jazepa B TPOMCTBEHHOM €IMHCTBE. HEIMHCHHON TUHAMUYECKOW CHCTEMBI,
TEXHUYECKOTO YCTPOWCTBA, MHCTPYMEHTA HAayYHBIX HCCIIENIOBAaHUH (BKIIOYAs TUATHOCTHKY) U
TEXHOJIOTMYECKHX OIeparuil (Hay4HOro U MPOMBIIIIJIEHHOTO Ha3HAYEHUS);
4) nproOpeTeHre W 3aKpeIvieHHe MPaKTHYECKUX HABBIKOB paOOThI C J1a3epHOM TEXHHKOH,
COBPEMEHHOM ONTHUYECKON SJIEMEHTHOW 0a30i, M3MEpPUTEIBHBIM O0OpYIOBaHHUEM, a TaKXKe
HABBIKOB MO 00pabOTKe M MHTEPHpPETAlMU SKCIEPUMEHTANbHBIX JaHHBIX, aHAJIN3y CBOWCTB U
XapakTEPUCTUK JIA3€PHBIX Cpeld, ONTHYECKUX pPE30HATOPOB, BOJHOBOJHBIX CTPYKTYD,
HEJIMHENHBIX Cpex;
5) mprMEHEHUE TONyUYSHHBIX 3HAHWN UI TEOPETUYECKOTO CHUHTE3a MPOCTEHINNX HETWHEWHBIX
ONTUYECKUX CUCTEM, MPUTOIHBIX IJIA T€HEpalud U MpeoOpa3oBaHUs W3NydeHUs (B TOM YHCIe



it 00paboTku WH(pOpMAIHK), a TakkKe (PHU3UKO-IHEPTeTUYECKUX CHCTEM HHIYCTPUAIBHOTO
TUIA, YCTPOMUCTB OMOMEIMIIMHCKOTO XapakTepa, MpUOOPOB AJs BBIIOJHEHHUS MHOr00Opa3HBIX
HaYYHBIX SKCIICPUMEHTOB EXC.
B pe3synbrare 00y4deHus: acCIUpaHT AOJKEH
3nams:
® Cojep)KaHUE NMOHIATUN U TEPMUHOB Ja3epHON (PU3UKU U TEXHUKH;
e 0a30BbIC MEXaHMU3MbI U HEPAPXUU MOJIEJIEH MTPOLIECCOB B Jla3epax;
® TIPUHIIMIIBI JCHCTBUS JIa3€POB PA3IUYHBIX TUIIOB U IPUYHHBI BIUSHHS MIPOIECCOB B JIa3epax
Ha UX TEXHUYECKHE XaPaKTCPUCTUKH;
® [IPUHIIMIIBI MHOTOYPOBHEBOI'O OMMCAHMS PACIIPOCTPAHEHUS ONTUYECKUX MOJIEH B OTKPBITHIX
PE30HaTOPAX U IIPOLECCOB B3aUMOACHCTBUSA U3JIyYEHUS C JIA3EPHOU aKTUBHOM CpelloH,
OINITUYECKUMHU 3JIEMEHTAMH U CUCTEMaMU;
® MOJENH NPOLECCOB B JIa3epax KaK UCTOUHUKAX U3ITYyUYCHHUS;
® 1HJIEMEHTHYIO 0a3y J1a3epHOI TEXHUKU U OCOOEHHOCTU KOHCTPYKTHUBHBIX JIEMEHTOB JIa3€pPOB;
® CrocoObl U3MEPEHHsI TAPAMETPOB JIA3EPHOTO U3ITyUSHHS U YIIPABICHHS UMU;
® [IPUHIMIIBI IPUMEHEHHMS Ja3epa NP PEIIeHUH 3a/1a4 Ja3epHbIX TEXHOJIOT U,
onronHpopMaTHkH, HoTopusuku, GoToxumMun 1 GoTodHOIOTHN.
® COBPEMEHHOE COCTOSIHUE, TEHICHIMH U MePCIEKTUBbI pa3BUTHS JIa3€pHOM (PU3HUKU 1
TEXHUKU.
Ymemn:
® JICIIOJIB30BATh KIFOYEBBIE TEOPETHUECKUE 3HAHUS /TS pEIIeHUs MPO(heCCHOHABHBIX 3a/1a4;
® [PUMEHATH Ha MPaKTHKe 0a30Bble MPO(HECCHOHAIbHBIE HABBIKHU;
® JICIIOJIb30BATh CIEIHATM3UPOBAHHbIC 3HAHUS B 00JIACTSX JIAa3ePHOH (PH3UKH U IPUMEHEHUS
Ja3€pHOTO U3IY4YEeHHUs AJIs1 HAy4YHO-HUCCIIE0BATENIbCKOM padoThI;
® OCYIIECTBISTH CHCTEMHBIH U MOACIHHBIHN IMOIX0/Ib K HETMHEHHO-ONTHYECKIM U IPYTHM
NPUHIUIHAIBHO BaKHBIM SIBJICHUSM B JIA3€PHBIX CPEAaX U CUCTEMAX, IPOBOJUTH OLIEHKY
rpaHMIl IPUMEHUMOCTH MOJIEIIEH;
® OpPUEHTHPOBATHCS B GU3NYECKUX CBOMCTBAX JIA3€PHBIX CPEJ U CUCTEM (B YACTHOCTH, C LEJIbIO
UX ONITUMU3AINH), B COOTBETCTBYIOIIMX UM MOJIEIISIX MPOIECCOB M B METOIaX MX
UCCIIeIOBAHMSL.
® TPOM3BOJUTH HACTPOUKY M OOCITY)KMBaHUE JIA3EPHOIN TEXHUKH;
® [10JIb30BaThHCS ONTHYECKON 3JIEMEHTHOU 0a30i, METPOJIOTHYECKUMHU PUOOpaMuy,
HKCHEPUMEHTATBHBIMA METOAMKAMH U TPUEMaMHU 00pabOTKH TaHHBIX U3MEPEHUH, B
YaCTHOCTH, JUIsl OIPEIEIICHUS TapAMETPOB JIa3€PHOI0 U3ITyUYEHUS.
Bnaoemy:
e pH(pOpMAaIMEH 1Mo JaHHOH TUCIUIUTHHE Ha YPOBHE YMEHUS BECTH JUCKYCCHIO U OTCTaWBATh
COOCTBEHHYIO TOUKY 3pPEHUS;
® CTEpEOTHIIaMU MPOBEICHHS TEOPETUIECKHUX, MOJICTBHBIX M SKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM MIPOIIECCOB B JIa3epax U B BEIECTBAX M0 BO3JEHCTBUEM JIA3€PHOTO
U3ITy4YeHHUs;
e HaBbIkaMU 3 (HeKTHBHOI 1 Oe30macHO paboTHI ¢ JTa3epHON TEXHUKOH;
® HaBBIKAMH ONpEACICHHUS apaMEeTPOB U XapaKTEPUCTUK JIa3epHOT0 U3ITYUYCHUS C yIETOM
0COOEHHOCTEH KOHKPETHBIX ONTHYECKUX CUCTEM;
e [IPUHIMIIAMH UCIIOJIb30BAHUS J1a3epHON TEXHUKH B (DOTOHHKE, ONTOMH(OpMaTHKE,
TEXHOJIOTUYECKUX MPOLECCaX, XUMHUHU, ONOJIOTHH, METUIIUHE;



¢ HaBbIKaMHU PACIIO3HABAHUAA, 00BSACHEHHS U OIMMCAHUSI HOBBIX (I)I/ISI/I‘-IGCKI/IX SIBJICHUM B
MaTCpHaJIbHBIX CpCaax, BKIIO4Yas JTa3CpHLIC.

Moayab «®u3znka armocdepbl U ruapocdepbl» (brok 1, Bapuatnsras yacts, Mozyiis 1o BHIGOpY, 5
3a4eTHbIX enunuil, 180 yacos)

Pagnopusnyeckue u3mMepeHus: B reopusuke

Hemm pasnena: GopmupoBaHue 0a30BBIX 3HAHWNW W MPAKTHUYECKUX HABBIKOB B 00JIACTH
IIOCTAHOBKH U IIPOBEAEHUS paguo(u3NYeCcKUX U3MEPEeHHi B reodusuke, nosyuyeHuu, oopadboTku
Y MHTEPIPETALMHU IT0JTYYEHHBIX PE3yJIbTaTOB.

N3yyenue paznena nmpeanoaracT BHIIOJHEHUE CISAYIOMUX 3a1a4:

1) OmnpeneneHne SKOJOTHYECKH 3HAYMMBIX MAPAMETPOB OKPYIKAIOIICH CPEbl; OCHOBHBIC
panuodusnueckue MeTo bl U3MEPEHU; METO bl 00pPaOOTKU JaHHBIX U3MEPEHUH;

2) VYMeHue HCHOJb30BaTh pPaAMO(U3NYECKHEe METOAbl W3MEPEHUH; I0JIb30BaThCA
npubopaMu Ui M3MEPEHHUH HKOJIOTMYECKHM 3HAYMMbIX [apaMeTpbl OKpY’KaIoLIleH Cpejbl;
KOJIMYECTBEHHO OINPEIEIATh 3HA4YCHUS OCHOBHBIX I1IAPAMETPOB  OKPYXKAKOLIEH  Cpeabl;
UCIOJIb30BaTh MaTeMaTUUYECKUH annapat [y 00pabOTKU pe3yIbTaTOB U3MEPEHUH.

3) BnaneHue HaBbIKAMM KOJMYECTBEHHOW OLIEHKM 3HAYEHUIl OCHOBHBIX IapaMeTpOB
OKpY KarolleH cpelibl U KOJIMYECTBEHHOM OLICHKU IIOTPEIIHOCTH U3MEPEHUM.

B pesynbrare o0yueHus yyammics JODKEH:

3namo:
® DKOJIOTMYECKH 3HAYMMBIE ITapaMeTPhl OKPYKAOLIEH CPEJIbI;

® OCHOBHbIE paAnO(pU3NUECKUE METO bl U3MEPEHUN;
e MeTo/bl 00pabOTKH JaHHBIX U3MEPEHUIA.

Ymemy:
® UCHOJb30BaTh paguo(PU3NUIECKIE METOIbI U3MEPEHUI;
® 110JIb30BaThCs NPUOOpaMU AJIsl U3MEPEHHH SKOJIOTMUYECKH 3HAUMMBIX TapaMeTphbl
OKpYXaIoIIe Cpeabl;
® KOJIMYECTBEHHO OIPEIENIATh 3HAUYEHUsI OCHOBHBIX [TapaMETPOB OKPYKAIOLIEH CPELIbL;
® JICII0JIb30BaTh MaTEMATUYECKUI anmapar A 00pabOTKU pe3yJIbTaTOB U3MEPEHU.
Braoemw:
® HaBBIKAMU KOJIMYECTBEHHOM OLIEHKH 3HAYCHUN OCHOBHBIX IIaPAMETPOB OKPYKAOIIEH Cpebl
1 KOJIMYECTBEHHOM OLIEHKH MOTPEIIHOCTU U3MEPEHUM.

CrarucTuyeckue MeToabl B reopusuke

Ienu pa3znena: o0ydeHne CTyJ€HTOB COBPEMEHHBIM METOJaM 00pabOTKU Ireo(pr3NIeCcKuX
AKCIEPUMEHTAIbHBIX TAHHBIX.

N3yuenue pazaena nmpeanosaracT BHIIOJHEHUE CIEAYIOIUX 3a1a4:
1) OmpeneneHue 53KOJOTMYECKH 3HAUMMBIX MAapaMETPOB OKPYKAIOUIEH Cpefbl; OCHOBHBIE
panuodu3nueckue MeTo bl U3MEPEHUI; METOIbl 00pPaOOTKU JaHHBIX U3MEPEHUH;
2) YMeHHe HCIONB30BaTh Pagro(pU3NIECKe METOJbl M3MEPEHHIA; MOJIb30BaThCs MpUOOpaMu
JUIsl U3MEPEHUHN DKOJOTMYECKH 3HAYMMBIX IapaMeTpbl OKPYKAIOIIEH Cpelbl; KOJIMYECTBEHHO
ONpeAeNaTh 3HAUYE€HUS OCHOBHBIX IIapaMETPOB  OKpY’)KaloIIEH Cpeabl;  HCIOJIb30BaTh
MaTeMaTHUYeCKHi anmapar Jyisi 00pabOTKH pe3yJbTaTOB U3MEPECHHUIA.
3) BrnageHue HaBbIKAMH KOJMYECTBEHHOH OLIEHKM 3HAUYE€HUH OCHOBHBIX IapaMeTpOB
OKPYXKaIOIIEH Cpeibl U KOJIMYECTBEHHOM OLIEHKU MOTPEITHOCTH U3MEPEHU.

B pesynbrare 00y4eHus yqanuiics 10KeH:

3namo
® METO/Ibl CTATUCTUYECKOM 00paboTKH HU(POBBIX PSAIOB,

® METObI MOJICITMPOBAHUS CITyYalHBIX MPOIECCOB,



¢ MCTOJbI CIICKTPAJILHOTO OLICHUBAHUS.

Ymems:
® HCIOJH30BAaTh MATEMATHUECKUH anmapar CTaTUCTUKH I 00pabOTKH HKCIIEPUMEHTAIIbHBIX

JTAaHHBIX,
® MOJEIMPOBATh CIydaliHbIE TPOLIECCHI,
® OLEHHUBATH CIIEKTPHl BPEMEHHBIX U APYTUX HUPPOBBIX PSIOB.

Braoemeo:
® METOJIaMHU CTAaTUCTUKU MIPH 00pa0dOTKE IKCIIEPUMEHTAIBHBIX JTAHHBIX,

¢ MCTOJaMH MOJCINPOBAHUSA CJ'Iy‘-IElﬁHBIX Iponeccos,

¢ MCTOJaMH OLUCHHUBAHUA CIICKTPOB BPCMCHHBIX U APYTHUX HI/I(prBI)IX pAaOB.

Pagnogusnueckasi ITMarHOCTHUKA OKPY Kalolleil cpeabl

Lenn pasmena: 3HAKOMCTBO C COBPEMEHHBIMH NPHUHIUIAMU  JIUCTAHIIMOHHOTO
30HIUPOBAHUS PA3NUYHBIX 00Oosouek 3emuu (utocdepsl, Tuapochepsl, BEpXHEH W HIDKHEH
aTMOoc(epsl), OKOJIO36MHOTO KOCMUYECKOTO MTPOCTPAHCTBA U JATBHETO KOCMOCA.

N3yuenue paznena npeanonaraet BHITOJIHEHUE CIEAYOUIUX 3a1a4:
3HAKOMCTBO C METOJaMU TEOPETHYECKOTO W IKCICPUMEHTAIBHOTO HM3YyYCHHs AUCTAHIIMOHHOU
JMAarHOCTHKHU OKPY’KaIOIIEeH cpeibl;
M3y4eHHUE METOJIOB IUCTAHIIMOHHOTO 30HJAMPOBAHUA HOHOCHEpPH W pacuera HICKTPOHHOH
KOHLIEHTpaLUK;
npruoOpeTEeHNE HABBIKOB U YMEHUH M0 PEIICHUIO MPAKTUUECKUX 33/1a4 M0 PaTu0IOKAIIH.

B pesynbrare o0yueHus yyamuiics JOMKEH:

Suameo:
e (0a3oBbIC U CHEIUaIbHbIC TEPMUHBI U3 00JIACTH TUATHOCTUKHU OKPYIKAIOIIEH CPEIbL;

® OCHOBHbIE pano(pU3NUECKUe METO bl H3MEPEHUH;
e MeTo/bl 00pabOTKH JaHHBIX N3MEPEHHIA;

Ymems:
® UCIOJBh30BAThH CIECIMAIIbHBIE TEPMHUHBI U3 00JIACTH IMATHOCTUKU OKPYIKAIOIIEH CpeIbl;

® HCIIOJIB30BAaTh pa,Z[I/IO(I)I/ISI/IqCCKI/IC MCTOABI HBMCpCHHﬁ;
® [10JIB30BAaTbHCA an6opaMH I AMarHOCTUKH Opr>KaIOHIeI>'I CpeCabl

Braoems.:
e (0a30BBIMHU U CIICI[HATLHBIMU TEPMUHAMU U3 00JIACTU PAJHOIOKAIIUH U JTUATHOCTHKH

OKPYXaroUIEH CPebI.

AKycTHYeCKHe MeTOAbI B reoQusuke

Henmn pazgena mpuoOpeTeHHE OOYYAIOUIMMUCS TIIyOOKMX U COBPEMEHHBIX 3HAHUU B
00J1acTH METOJOB, MPUOOPOB U CHUCTEM AKyCTHYECKOTO MOHHTOPHHTA OKPYXKAIOMIECH Cpeibl,
AKyCTHUYECKON JMAarHOCTUKH PabOTAIONIMX MAIlMH U MEXaHH3MOB, METOJIOB U CPEJCTB 3alUThHI
YEeJIOoBEKa OT IIyMa U aKyCTHUYECKHUX H3ITy4YEHUM, aKyCTHUYECKOTO MPOECKTUPOBAHMS 3aKPBITHIX
MMOMEIICHUI.

N3ydenue pasnena npeanoaaracT BHIIOIHEHHUE CICIYIOMINX 3a1ay:

[IpnoOperenre 3HAHUI TEOPETUUECKHX OCHOB PACHPOCTPAaHEHUS, U3IyUYEHUs U MpHeMa
aKyCTUYECKHX BOJH B PA3JIMYHBIX CpeJax; METOJOB M MPUOOPOB aKyCTHUYECKOTO MOHUTOPHHTA
atMocepsl U rHapochepsl 3eMiH; aMIUTUTYAHO-9aCTOTHBIX M MPOCTPAHCTBEHHO-BPEMEHHBIX
XapaKTEPUCTUK aKyCTUYECKUX IIYMOB €CTECTBEHHOTO M AaHTPOIOT€HHOI'O MPOUCXOKACHUA U UX
BO3JECHCTBUS HA OpPraHU3M YEJIOBEKAa; METOJOB U CPEICTB KOJUIEKTUBHOW M WHIAWBHIYAJIBHOU
3aIIUThl OT HETAaTUBHOT'O BO3JEHCTBUS IIIYMOB.



YMeHHe HCIoNb30BaTh MAaTEMAaTHYECKHMM ammapar pacuera aKyCTHYECKHX IOJIEeH;
UCIOJIb30BaTh METOJIbl AKyCTHUYECKOI0 MOHHUTOPHMHIA aTMOC(ephl; MOJIb30BaThcs NpubOpaMu
JUISL U3MEPEHUHN aKyCTUYECKUX TMOJIEH; MPOBOAUTH U3MEPEHUS aKyCTHUECKUX IIIyMOB.
Bragenue HaBbIKaMU 3KOJOTMYECKOTO MOHUTOPHHIA aKyCTHUYECKUX IOJIEH; TIPUEMaMH U
METOJIaMH aHaJIN3a aKyCTUYECKHUX MOJIEH.
B pesynbrare 00yueHus ydyauuiics q0mKeH:
3nams:
® TCOPETUYECKHE OCHOBBI PACIIPOCTPAHEHUS, U3IYyYCHMSI U ITPUEMA aKyCTUYECKUX BOJIH B
pa3IM4YHBIX Cpelax;

® METOJIbl U IPUOOPHI AKYCTUYECKOTO MOHUTOPUHTA aTMochepsl 1 rusipochepsl 3emiiu;

® AMIUIMTYAHO-YaCTOTHBIE U IPOCTPAHCTBEHHO-BPEMEHHBIE XapaKTEPUCTUKU aKyCTHUECKUX
IIYMOB €CTECTBEHHOT'O ¥ AaHTPOIIOT'€HHOTO MPOUCXO0XKIEHUS U UX BO3AEHCTBHE HA OPraHU3M
YEIIOBEKA;

® METOJIbl U CPEJCTBA KOJIJIEKTUBHON U MHAUBUAYAIbHOMN 3aIUTHl OT HETATUBHOTO
BO3JECHCTBUS ITyMOB.

Ymemn:
® JCIOJb30BaTh MAaTEMATUYECKUH alapaT pacyeTa akyCTHUYECKHUX HOJIeH;

® UCIOJB30BaTh METOJIbI AKyCTUYECKOTO MOHHTOPHHTA aTMOC(HEPHI;
® TI0JIb30BATHCS MPUOOpAMU ISl U3MEPEHHM aKyCTHYECKHUX TOJIEH;
® TIPOBOJHTH U3MEPEHUS aKyCTHYCCKUX IITYMOB.
Bnaoems.:
® HaBbIKAMU MOHHUTOPHHIA aKyCTHYECKHX IOJICH; MpUeMaMHu ¥ METOIaMH aHaJIM3a
aKyCTHUYECKUX MOJCH.

Moayab «OnTuka» (BHOK 1, Bapuarusnas yactb, MoyJb 110 BEIOOPY, 5 3a4eTHBIX eauHull, 180 yacos)

du3nyeckas ONTHKA

Pa3nen packpbIBaeT cOBpeMEHHBIE IIPEJICTABICHUS O IPUPOJIE CBETA O €T0 CBOWCTBAx O
bu3nyecKuX SBJICHUSX, CBSI3aHHBIX C PACIpPOCTPAHEHHEM OINTUYECKOTO H3IY4YEHHsS B Cpeaax.
3HaKOMHUT OOy4Yaromuxcs ¢ OcHOBaMH "®dU3MuYeCKOW ONTHKHU'": 3JIEKTPOMArHUTHBIE BOJIHBI B
TUDJIEKTpUKE 0€3 TMOTJIOMEHUsI W C TOMVIONIEHHEM; IOJIMXPOMAaTHYEeCKHEe BOJHBI M HX
MaTeMaTHYeCKUe MOJEIH; MOJSApU3alUs BOJIH M CHOCOOBI €€ OMMCAaHHs;, paclpOoCTpaHEHHE
JJIEKTPOMArHUTHBIX BOJIH Yepe3 TpaHUIly pas3zesia IBYX IUAIEKTPUKOB; HHTepGEpEeHLINs BOJIH;
OCHOBBI TEOPUU KOTE€PEHTHOCTH; TU(PPAKIINS BOJIH; OCHOBBI HETMHEHHOTO B3aUMOJICHCTBHS BOJIH
C BEIIECTBOM.

IlenamMu ocBoeHust pasgena «@Pusnueckas ONTHUKA» sBIsAETCS (HOPMUPOBAHHE Y
aCTMHMPAHTOB TMPEJCTABIECHUH O MPHUPOJAE M CBOWCTBAX CBETa, 00 OCHOBHBIX (DU3MYECKUX
ABJICHUAX, TaKUX Kak: Iu(pakuus, UHTepdEepeHLus cBeTa, NOJspU3aluoHHbIe 3()(EKTh, a
Takxke 3(PQeKThI, CBI3aHHBIE C PACIIPOCTPAHEHUEM 3JIEKTPOMArHUTHBIX BOJH B HEJIWHEHHBIX H
aHU30TPOIHBIX Cpeax.

N3ydenue pazzena npeanoaraeT BbIIOIHEHUE CIENYIOUINX 3a1a4:

1. OcBoeHue acnupaHTaMHU MaTEMaTUUYECKUX MOJIEIeH ONMCaHMsI CBETOBBIX MOJIEH, OCHOBHBIX Ha
MCIIOJIb30BaHUU 3JIEKTPOMATrHUTHBIX ypaBHEHU MakcBesia.

2. O0peTeHne MOHMMAaHU 3aKOHOB U OCHOBHBIX SIBIEHUI (PU3HMUECKON ONTUKU: UHTEPPEPEHIIHS,
T paxkus, MOoIsprU3aLms.

3. OOpereHHe HABBIKOB NPHUMEHEHHS HHTEPPEPOMETPUUECKUX METOJO0B sl KOHTPOJIS
BBICOKOTOUHBIX ONTHUYECKUX JAETajied, a TakXKe HCI0JIb30BaHUS MHTEP(EPOMETPOB B HAYUHBIX
UCCIICI0BaHMSX.

4. OcBoeHHE MPHUHLMIIOB HCIOJb30BAHUS TOJISIPU30BAHHOIO JIA3€pHOTO M3IYUYEHHS IS
JMAarHOCTUKU MaTEPUaoB U Cpell.



5. Pa3BuTue yMeHMsI U HaBBIKOB MCIIOJb30BAaHUSI COBOKYITHOCTH 3HAHUM 00 OCHOBHBIX SIBJICHUSAX
(bu3nUecKoil ONTUKU I PELICHUs 3a7a4 BBICOKOTOYHBIX IPELIM3NOHHBIX U3MEPEHH B ONITUKE U
CO3/1aHMSI HOBBIX ONTUYECKUX U ONTUKO-(U3UUECKUX MPUOOPOB.

DorTodpusnka U GoTOXUMHUA MHOTOATOMHBIX MOJIEKYJI

[Iporpamma paszaena BKIIIOUAET B Ce0sl M3YUCHUE TEOPETHUYECKUX OCHOB MOJICKYJISIPHOM
(OTOHUKH, COBPEMEHHBIX KBAaHTOBO-XMMHUYECKMX METOJOB HCCIENIOBAHUS DIIEKTPOHHOMN
CTPYKTYpbl U (OTODUZUKU MOJEKYJ, MEKMOJIEKYSIPHBIX B3aUMOJCUCTBUMN, KIacCHU(DHUKAIIIO
pacTBOpUTENIeH B COOTBETCTBUU C MX (U3MUYECKUMHU CBOMCTBAMH, COJIbBATALIMIO U MMPUMCHCHHE
CIEKTPOCKOINIMU B W3YYCHHH COJIbBATHBIX O0OJIOYEK, CBOMCTB MOJICKYJISIPHBIX KOMILIEKCOB B
BO30YKIEHHBIX JICKTPOHHBIX COCTOSIHUSIX, MEXaHU3MOB TyIIEHUs (IIyOPECIICHIIUN, CTPOCHHS 1
CBOMCTB JIa3€PHBIX KpacuTele, (POTOXMMHUU MaJbIX U MHOTOATOMHBIX MOJIEKYJ, OCHOBHBIX
TUTIOB (DOTOXMMHYECKUX PEAKITUi apOMaTUYECKUX U HEAPOMATHUYECCKUX COSTUHEHUH.

[lenssMu ocBOeHUs pasnena sBIAeTCS POPMUPOBAHUE y aCUPAHTOB CHCTEMbI 3HAHUU U
OCHOBHBIX MOHSTHIA, UCMIONB3YIOIUXCS B JOTOHUKE OPraHMYECKUX MOJIEKYI U MPEICTABICHUI O
BO3MOKHOCTSIX COBPEMEHHBIX METOJIOB HccieaoBaHus (GoTopuznyecknx U (HOTOXUMUUYECKHUX
IIPOLIECCOB.

B pe3ynbTaTe ocBOCHME pa3aesna MpeanoiaracT BoIOJIHEHUE CISAYIOMNX 3a1a4:
cghopmuposamy:
® TIpeICTaBICHUS 00 OCHOBHBIX MTPUHIIMIIAX, JIS)KAIIUX B OCHOBE COBPEMEHHBIX METOJIOB
uccneaoBanus GoToPpuznuecKnx U HOTOXUMHUECKUX MPOIIECCOB OPraHUIECKUX MOJICKYJT;
® TIPEJCTaBJICHUS O POJIM ATHX METOJOB MPU MPOBEACHUH (DOTOXUMHUYECKOT'O CHHTE3a
OPraHUYECKUX MOJIEKYJI U CO3JJaHUM HOBOT'O MOKOJIEHUS JIA3EPHBIX MAaTEPUATIOB;

obecneuumy:
® 3HAKOMCTBO C COBPEMEHHOM SKCIEPUMEHTAIIBHON aIllapaTypoi, COBpEMEHHBIMH METOaMU

pacqéTa, OBJIaICHUC crocodamMu paCH_II/I(I)pOBKI/I M aHaJIn3a SKCIICPHUMCHTAJIbHBIX TaAHHBIX.

CneKTocKkonusi aToOMOB M MOJICKY.JI

Paznen nampaBneH Ha (OpMHpPOBaHHE Y aCHUPAHTOB CHUCTEMbI 3HAHUM M OCHOBHBIX
MOHSATUNA B 00JIACTH AaTOMHOM W MOJIEKYJISIPHOM CHEKTPOCKONMH C KBAHTOBO-MEXaHMYECKHX
no3unuii. B mepBoit uwactu paccmartpuBaroTcst 3(G(GEKThl  B3aUMOICWCTBUS M3IIyueHHs C
ATOMHBIMM U MOJIEKYJIIPHBIMU CpeJaMHd W  MeXaHH3Mbl (OPMUPOBAHUS CHEKTPAIBHBIX
XapakTEepUCTUK cpel.  TeopeTnyeckoe M HKCIIEPUMEHTAIBHOE OIPEACIICHHE IapaMeTPOB
CHEKTPaJIbHBIX JUHUHM (LEHTPBI, HHTEHCUBHOCTH, MOJYIIMPHUHBI, KBAHTOBas WICHTHU(UKALUS
YpOBHEMH mepexojia) 00CykaaeTcsi B 00IIeM BHJIE ¢ MOCIEAYIOIeH TeTaln3alueil 11 aToMOB U
MoJieKyld. B ciemyronmx yacTsax oOCyKaroTcsi oOliye MPUHLHUIBI KBAHTOBO-MEXaHHYECKOIO
MIOAXO0/A K UHTEPIPETALUK CIIEKTPOB aTOMOB U MOJIEKYJI U OCHOBHOM MaTeMaTUYECKUN arrapar
TEOPETHYECKOM  CIIEKTPOCKONHHM, BKJIKOYAs DJIEMEHTBl TEOPUM TPYNIl W  pa3IudHbIe
(bopMyaMpOBKM Teopun Bo3MylleHHH. CBOHCTBaA aTOMOB M MOJEKYJT (MyJIbTHUIIOJIbHBIC
JJIEKTPUYECKNE W MarHUTHbIE MOMEHTHI, JIMHEHHAas W HEIMHEWHbIe MOJSPU3YEeMOCTH) U HX
BIIMSIHUE HA CIIEKTPAJIbHBIE XapaKTEPUCTUKU BELIECTB PACCMATPUBAIOTCS B €IMHON KOHLUEIIUU
Ha YpOBHE MHUPOBBIX JOCTH)KEHUH B CIIEKTPOCKOMHHM aToMOB U Moiiekyid. OOyuaromuecs
3HAKOMSTCS TaKKe€ C COBPEMEHHBIMH HH(GOPMAIMOHHBIMH  CHUCTEMaMH I10 CIIEKTPOCKOIHH
aTOMOB M MOJIEKYJ, CO3JIaHHBIMH B MHPOBBIX LEHTpPaX M MPAKTHYECKUMHU NPUMEHEHUSIMH
ATOMHOW M MOJIEKYJISIPHOM CIEKTPOCKOIIMU B PA3JIMYHBIX HAIIPABJICHUAX HAYKU U TEXHUKHU.

IlenssMu ocBoeHus paszena sBiseTcs (GOPMUPOBAHHUE y ACHUPAHTOB CHUCTEMBI 3HAHUH U
OCHOBHBIX TOHATHH B O0JIACTM aTOMHOHW M MOJEKYJSPHOW CHEKTPOCKONMH C KBaHTOBO-
MEXaHNYECKUX MO3UIINH.
N3yueHne pazaena npeanoiaraeT BbIIOJHEHHE CIEAYOIMX 3a/1ay:



® 3HAKOMCTBO C METOJAMM TEOPETUYECKON U IKCIIEPUMEHTAIBHOU CIIEKTPOCKOIIMH JUJIS
W3YYEHHUs CTPYKTYpPbI U CBOMCTB Pa3HOOOPA3HBIX BELIECTB;

® DPACCMOTpPEHHE OCHOBHBIX 3P(HEKTOB B3aUMOACHCTBUS U3TyUYEHHUS C AaTOMHBIMH U
MOJIEKYJISIPHBIMH CPEIaMH U MEXaHU3MbI ()OPMUPOBAHUS CIIEKTPAIBHBIX XapaKTEPUCTHK CPE

® HCIOJIb30BAHUE MOTYUYEHHBIX TEOPETHUECKUX 3HAHUH IS aHAJIM3a ATOMHBIX U
MOJIEKYJISIPHBIX CIIEKTPOB;

e 1puOOpeTeHNE HABBIKOB M YMEHHUHN MO PEIICHUIO 33/1a4 aTOMHON U MOJIEKYJIIPHOM
CIEKTPOCKOIIUU C IIOMOIIBIO KOMIIBIOTEPHBIX TEXHOJIOIUH.

IpuHUMIBI J1a3epoB

Pa3znen packpeiBaeT COBpEMEHHbIE MPEACTaBICHUS O (PU3MUECKUX MPUHLHUIAX CO3JaHUS
Ja3epoB, 3HAKOMUT C OCOOCHHOCTSMHU YTNPABJICHUS KOTEPEHTHBIM H3IyYeHHEM, a TaKxKe
CrocoOCTByeT BbIpaOOTKe yMeHul o0OpabaThiBaTh MOIYYEHHBIE PE3YyJIbTaThl C MCIOJIB30BAHUEM
COBPEMEHHBIX METO/IOB M cpeAcTB. Pa3nen BKiIrOUaeT B ce0sl TPU YaCTH, KOTOPBIE HEPa3pbIBHO
CBsA3aHbl MexAy coboi. B mepBoii uyactu «OcHOBBI (PU3MKM J1a3epoB» JAlOTCA OOIue
¢u3uueckue yCIOBUS CO3/aHUS HMHBEPCHM HACENEHHOCTH, B3aWMOJICHCTBHE W3IYYCHUS C
WHBEPCHON cpenoid, GOopMUPOBAHHE CHEKTPAIBHBIX XapaKTEPUCTUK KOT€PEHTHOTO W3ITyYeHUS.
Bo BropoM wactu « OnrTuueckue pe3oHATOPbD OOydarouiecs 3HAKOMSTCS C OCHOBHBIMH
poleccamMu, MPOUCXOSIINMU B aKTUBHOM PE30HATOPE U €ro pojiu B ja3epe. B Tperbeit yactu
«Knaccudukanus u TUOBI J1a3epOB, PEKUMBI WX pPadOTB» TPUBOIATCS CBEIEHHUS O
KJIacCU(UKALMU Ja3epOB M0 Pa3IMYHBIM OCHOBAaHHUSAM U PaccMaTpUBAIOTCA BCE CYLIECTBYIOIINE
TUNBI J1a3epoB. B wacTu, Takke OCBEIIAIOTCS METOJbI IOCTUPOBKU J1a3€pOB M TEXHHUKA
0€30MacHOCTH MpH padoTe C HUMH.

Llenp paszena COCTOMT B OCBOCHHM OOYYArOIIMMUCS TEOPETHYECKHX, MPAKTHYECKUX U
METPOJIOTHUECKUX OCHOB JIa3epHbIX MpuHIUNOB. M3ydeHuwe pasznena crnocoOCTByeT
(OpMHPOBAHUIO y CTYACHTOB HAaBBIKOB HCCIIEIOBATENBCKON JIEATENLHOCTH B 00JacTu
COBPEMEHHOM J1a3epHON (DU3UKH.

OcHOBHBIE 3a/auM pasliena: pacliUpUTh M YIIIyOUTh 3HaHUS (yHIaMEHTAIBHOTO W
MPUKIATHOTO XapakTepa 00 OCHOBHBIX NMPUHIUMNAX EHCTBUS Ja3€pOB Pa3IUYHBIX THIIOB U HX
BIIMSIHAE Ha TEXHUYECKHE XapaKTEPUCTUKU M3IydeHus. O3HAKOMUTH CTYAEHTOB C METOJaMH U
TEXHUKOW HW3MEpPEHUS OCHOBHBIX IapaMeTpOB JIa3€pPOB, XapPAKTEPUCTHK ONTHYECKUX
MaTepHalioB, COOOIIUTH O METOAAaX HCIBITAaHUS ONTUYECKHX CHCTEM; O MPHHIUIAX
SKCIIEPUMEHTANBHBIX HCCIIEOBAHUM U W3MEpPEHUSX MapaMeTpOB ONTHYECKOTO H3ITy4YCHHs, a
TaK)Ke MPHUBUTh HABBIKM TPAMOTHOW OKCIUTyaTallMM Ja3epHBIX YCTPOWCTB, OMNpEIeTICHHS
MapaMeTpoB M XapaKTEPUCTUK JA3€pPHOT0 H3IYYEeHHS C y4ETOM OCOOEHHOCTEM KOHKPETHBIX
ONTUYECKUX CUCTEM.

Monyab «@Pu3MKa MOJYNPOBOJIHUKOB) (B_]'IOK 1, BapuaruBnas yactb, MoyJib TI0 BEIOOpPY, 5 3a4€THBIX
enunu, 180 yacos)

Du3uKa N0JyNPOBOIHUKOB

Paznen «®u3nka noaynpoBOJHUKOBY 3aKJIaJAbIBA€T OCHOBBI ()yH/IaMEHTAIbHBIX 3HAHUH B
oOnactd (PU3MKHU TOJyNPOBOAHUKOB. Llenbio ocBoeHMs paszena siisiercs (OpMHUpPOBAHUE Y
00y4aroIMXCsl COBPEMEHHBIX NPEACTAaBICHUH 00 OCHOBHBIX CBOWMCTBAX MOJIyIPOBOJHUKOBBIX
MaTepHaioB M (U3NYECKUX MpOoIleccax, MPOTEKAIONIMX B MOJYIPOBOJHUKAX MPHU BO3JIEHCTBUU
Ha HUX DJIEKTPUYECKOrO, MAarHUTHOTO IIOJI€H, ONTHYECKOIO0 M3Iy4YCHMs, TpaJHueHTa
TeMneparypbl. l3maratoTcsi OCHOBBI 30HHOM TEOpUM TBEPAOIO TENa, BOIPOCHI CTATUCTUKU
JJIEKTPOHOB M JBIPOK B Pa3pelIEHHBIX 30HaX M Ha IPHUMECHBIX YPOBHAX. PaccMoTpeHsl



MPOIECChl TCHEpAIMM W PEKOMOMHAIIMM HOCHUTEJICH 3apsaa. AHATU3UPYIOTCS OCOOCHHOCTH
muddy3uu u npeiida HepaBHOBECHBIX HOCUTENEH 3apsia B MOIYITPOBOAHHUKAX.
N3ydenue pasnena npeanojgaracT BHIITOIHEHUE CICIYIOMIMX 3a1a4:
® 3HAKOMCTBO C OCHOBHBIMHU CBOMCTBAMHM MOJYITPOBOJHUKOBBIX MAaTEPUATIOB, METOJAMU HX
ONMCAHUs U 3aBUCUMOCTBIO 3TUX CBOMCTB OT COCTaBa MOJIYIIPOBOIHUKA M BHEITHUX
BO3JICHCTBUH;
® pa3BHUTHUE HABBIKOB pacyeTa MapaMeTPOB M XapaKTEPUCTUK MOTYTPOBOIHUKOB;
L] HpI/IO6peTCHI/I€ HAaBBIKOB BKCHGPI/IMGHT&]’[BHOFO OHpeI[GJ'ICHI/ISI napaMeTpOB 158 XapaKTepI/ICTI/IK
HOJ'IyrIpOBOI[HI/IKOBI)IX MaTepI/IaJ'IOB
B pesynbrare 00yueHust ydamunics T0JDKEH:
3Hamb. CYHNIHOCTh (PUBNYECKUX SIBICHUN B TOIYMPOBOJHUKAX M OCHOBHBIE COOTHOIICHWS,
YCTaHaBJ'II/IBaIOHlI/Ie CBA3b Memz[y (1)I/ISI/I‘ICCKI/IMI/I, q)HSI/IKO-XI/IMI/I‘IGCKI/IMI/I nu BHGKTpI/ILIeCKI/IMI/I
[apaMeTpamu MOJIYIPOBOJHUKOBBIX MAaTEPUAJIOB;
ymeniob KAa4CCTBCHHO 06T)SICHI/ITB U MATEMATHYCCKHN OIINCAaThb OCHOBHBIC napaMeTpI)I 158
XapaKTEPUCTUKU  IIOJYIPOBOAHUKOBBIX MATEpUAIOB M HMX 3aBUCUMOCTh OT COCTaBa
IIOJIYIIPOBOJIHAKA M BHEITHUX BO3JCUCTBUI PA3JIMYHOIO THIIA;
61a0emb HaBBIKAMU JKCIIEPUMEHTAIBHOTO OMpPENEICHHUs] U PAacueTOB OCHOBHBIX MapaMeTpoB U
XapaKTEPUCTHUK I10IYyHIPOBOAHUKOBBIX MATEPHUAIIOB.

Pu3uKa NOJIYNPOBOJIHUKOBBIX IPHOOPOB
Paznen  «@us3uka  MOJYNPOBOJHUKOBBIX  HPUOOPOB»  3aKJIaAbIBAET  OCHOBBI
(dyHIaMEHTaIbHBIX 3HAaHUH B oO0jacTH (U3MKU MOJYNPOBOJHUKOBBIX Hpubopos. Llenbio
OCBOCHHMS paszziena sBisiercss (OpMUPOBAHHUE y OO0YYArOIMXCS COBPEMEHHBIX MPEICTABICHUH O
¢bu3nyecKkux IMpoleccax, MPOTEKAIIUX B IOJYIPOBOAHUKOBBIX OapbepHBIX CTPYKTypax, a
Takke O (U3MYECKUX MPUHIMNIAX PAOOTHL, XapaKTePUCTHUKAX M  (YHKIHOHAIBHBIX
BO3MOXXHOCTSIX OCHOBHBIX THIIOB IOJIyIIPOBOJAHHUKOBBIX MPHOOPOB. PaccmaTpuBaroTcs cBoOCTBa
OCHOBHBIX THIIOB OapbepHBbIX CTPYKTYp B IOJYNPOBOAHUKAaX — OapeepoB lLloTTkH, TOMO- U
rerepornepexofoB. OOCyXIaroTcsi MNPUHUIUIB pabOThl Pa3IMYHBIX MOJYNPOBOJIHUKOBBIX
npubOPOB — AMOA0B, TPAH3UCTOPOB, ONTORIEKTPOHHBIX TPUOOPOB, UHTETPATEHBIX MUKPOCXEM.
N3ydenue paszaena NpeanonaaracT BBIIOIHEHUE CIETYIOIUX 3a1au:
® 3HAKOMCTBO C OCHOBHBIMHU CBOWCTBAMHU MOJYPOBOIHUKOBBIX OapbEePHBIX CTPYKTYD,

XxapakTepucTukamu 6aprepoB LLIoTTKH, p—N-TIepexoa0B, CTPYKTYp C FeTepoNepexoaaMy,
TPaH3UCTOPHBIX CTPYKTYP;
® Da3BUTHE HABBIKOB pacueTa MapaMeTpOB U XapaKTEPUCTUK MOTyIPOBOIHUKOBBIX TPUOOPHBIX

CTPYKTYD,
e TpUOOpeTEeHNE HaBBIKOB AKCIIEPUMEHTAIBLHOTO ONPE/IEIICHUs TapaMETPOB U XapaKTEPUCTUK

MOJTyIPOBOIHUKOBBIX TPUOOPOB.

B pe3synbrare 00y4eHus ydamuiics qOIKeH:

3HamMb TPUHIUNB JEHCTBUS, XapaKTEPUCTHUKH W OOJACTH MPUMEHEHHS OCHOBHBIX THUIIOB
MOJTyIPOBOIHUKOBBIX TPHUOOPOB;
yMemb KaueCTBEHHO OOBSACHUTH M MaTeMaTW4YeCKH ONHcaTh (U3NYECKUE MPOIECCHI,
MPOTEKAIOIIUE B MOJIYTIPOBOJHUKOBBIX MPUOOPHBIX CTPYKTYpax pa3iMyHOrO TUIIA;
61adems HABBIKAMH OKCHEPUMEHTAJIBHOTO ONpEAETeHHUs M PAcYeTOB IAapaMeTpoB U
XapaKTePUCTHUK OCHOBHBIX MOJIYTPOBOJHUKOBBIX IPHUOOPOB.

HMcToYyHMKHM M TPHEMHHUKH ONTHYECKOr0 THANA30HA

Henpto ocBoenusi pazgena «VCTOUHUKM W TPUEMHHUKH ONTHYECKOTO JUAIa30Ha»
AaBysieTcsl (POPMHUPOBAHUE y OOYYAIOIIMXCS CIIOCOOHOCTH OPHEHTHPOBATHCS B MHOT00Opa3uu
CYHICCTBYIOIINX HCTOYHUKOB W MNPHUCMHUKOB HU3JIYUCHHUSA U OCYHICCTBIIATH HX ONTHUMAaIbHBIN
BBIOOD TSI TAJTBHEHINIET0 pa3BUTHS ONTHYECKUX CHCTEM HOBOTO MOKOJICHHUSI.



N3yuenue paznena npeamnosiaracT BHIIOJHEHUE CIASAYIOIUX 3a/1a4:

® 3HAKOMCTBO C 3aKOHAMM I'€HEpaluH, pACIPOCTPAHEHHS U IPUEMA ONITUYECKOTO U3JIyYEeHHUS, a
TaK)Ke MPUHLUIIAMU IEUCTBUS U KOHCTPYKIUSAMU UCTOYHUKOB U IPUEMHUKOB ONITUYECKOTO
U3Iy4YeHusl, 00JIacTAMU UX IPUMEHEHHS U METOJIaMU BhIOOpa;

® pa3BUTHE HABBIKOB pacyeTa MapaMeTpoB M XapaKTEPUCTUK UCTOYHUKOB U TPUEMHUKOB
ONTUYECKOTO U3ILyUCHHUS,;

e 1pUOOpeTEeHNE HABBIKOB HKCIIEPUMEHTAILHOTO ONPEIEIICHUS IaPAMETPOB U XapaKTEPUCTHK
HMCTOYHUKOB U IPUEMHUKOB ONTUYECKOTO U3ITyUCHHUS.

B pesynbrare ocBoeHUS pa3zena 00yJarommiics T0KEH:
3Hamb. TPUHLUIBI JEUCTBUSA, XAPaKTEPUCTHUKU U OONACTH NPUMEHEHHS OCHOBHBIX THIIOB
OITORJIEKTPOHHBIX MOJIYIPOBOIHUKOBBIX TPHUOOPOB;
yMemb KAueCTBEHHO OOBSCHUTh M MAaTEeMAaTHYECKU Omucarhb (U3UYECKUE MPOLECCHI,
IIPOTEKAIOIIME B ONTOIEKTPOHHBIX MOJYNPOBOJIHUKOBBIX IPUOOPHBIX CTPYKTYpax pazIndyHOIO
TUIA;
61a0emb HABBIKAMU OKCICPUMEHTAIIBHOTO OMPEACNICHUS ¢ pacyeToB TMapaMeTpoB U
XapaKTePUCTUK OCHOBHBIX ONTOXJIEKTPOHHBIX MOTYIPOBOIHUKOBBIX TPUOOPOB.

Monyab «Tennodu3uka u Teoperndyeckas TenyioTexHuka» (brok 1, Bapuatusnas yacts, Moyib
10 BBIOODY, 5 3aueTHBIX enuHuIl, 180 yacos)

BoruuciaurteabHble TEXHOJOTHHM U YMCJIEHHbIE METOAbI PellieHUsI 32124 TeIUI0- U
MaccorepeHoca
enu pazgena:

(hopMUpOBaHNE COBPEMEHHOTO MPEICTABICHHSI 00 OCHOBHBIX MOAX0/aX U METOJaX YUCICHHOTO

MOJEJIMPOBAHUS TEIJIOBBIX MTPOLIECCOB B TEXHUYECKUX YCTPOMUCTBAX;

® H3yuYeHHE METOJIOB YUCIEHHOTO MOJEIUPOBAHUS TETIIOBBIX MTPOLIECCOB;

® 03HAKOMJICHHE C IPUMEHEHHEM METOJIOB YHCIEHHOTO MOJIEITUPOBAHUS JIJISl TPOCKTUPOBAHUS
TEITIOTEXHUYECKOTO 000py0BaHUS;

® UCIOJIb30BAHHUE COBPEMEHHBIX BHIYUCIUTEIBHBIX METOJIOB U TAKETOB MPUKJIIATHBIX
MporpamMM JIsi MOJIETTUPOBAHUSI TETUIO(QU3UIECKUX TPOIECCOB;

e peanu3aiys NOJYUYEHHBIX paHee 3HAHUI Ha OoJiee BBICOKOM YPOBHE WX MHTErPaIluU B
paMKax CUCTEMHOT0 MOAXO0a «TEOPHs — MOJCIMPOBAHUE - YUCICHHBIN IKCIIEPUMEHT -
MIPOCKT;

® Ppa3BUTHE UHIUBUAYaJIbHBIX CIIOCOOHOCTEN aCIIMPAHTOB B YACTH MPUOOPETEHUS U OCBOCHUS
HABBIKOB HCIIOJIH30BaHMS HH(POPMAIIMOHHBIX TIOTOKOB C IEJIhI0 UX B3aMMOOOOTaIEHUS ISt
co3aaHus 0a3bl, CIIOCOOCTBYIOIIEH OCMBICIICHUIO, TOHUMAHUIO U PEIICHUIO0 HOBBIX Hay4YHO-
TEXHUYECKUX TIPOOIIEM.

B pesynbprate ocBoeHMS paszzena 00ydaromuics T0JDKEH:
3nams.: OOIIME MPUHIMIIBI TOCTAHOBKU 337a4d MPOEKTHUPOBAHUS 000PYIOBAHUS C YUETOM

KOHKPETHBIX TEIUIOBBIX M APYTUX BO3JEHCTBUHN U YCIOBHM €ro (pyHKIIMOHUPOBAHUS, IPUHITUITBI

YHUCIIEHHOTO MOJIEJIUPOBAHUS TEIIO(PU3NUECKHX 3aqad, YMETh MPUMEHSTh BBIUMCIUTEIbHBIC

MaKeThl K PEIICHUIO KOHKPETHBIX 3a]1a4 ONpeIeICHUS TEIJIOBBIX Harpy30K M BEJIMYUH TEIJIOBBIX

MOTOKOB B JHEPrOHACHIIICHHBIX M JHEPTOEMKUX YCTPOWCTBaX MpU WX (YHKIIMOHUPOBAHHH.

3HaTh MpeAeNbl MPUMEHUMOCTH PAa3IMYHBIX MOJENCH TEeTUIOPU3NICCKUX IPOIECCOB,

COTNPSDKEHHBIX C TUJPOJUHAMHKOMN, Ta30MHAMHUKON, B YCIOBHUSAX OBICTPONPOTEKAIOIINX

mpoleccax ropeHusl ¥ XMMUYECKOTo pearupoBanusi. iMeTs MCX0oAHbIE IPECTABICHUS, 3HAHUS O



BO3MOXKHOCTSIX ~ M TIEPCHEKTHBAaX  HCIIOJB30BAHUS ~ aBTOMATH3MPOBAHHBIX  CHCTEM
HPOEKTUPOBAHUSL.

Ymemo: IlocTaBuTh 3agady MO OIpPENENEHUIO TEIJIOBOIO COCTOSHUS M TemaooOMeHa
00bEKTa B pPAa3UYHBIX YCJIOBUSX, MPOBOJUTH NPHUOIMKCHHBIC OICHKH TEIUIO(PU3NUECKIX
napaMeTpoB Ipoliecca, NMPOBOAUTh YHUCICHHOE pellleHHe 3aaad TeriooOMeHa. Ha ocHoBanum
IPOBEICHHBIX PACUETOB MIPOBOIUTH AHAIH3 MOIYYEHHBIX TaHHBIX, OLIEHKU TETIOBBIX COCTOSIHUN
TEN ¥ OOBEKTOB, MPOBOJUTH ICKU3HOE MPOCKTHPOBAHUE TETUIOTEXHUYECKOTO O00OpPYHIOBAHHUSL.
BeiiBurate 000CHOBaHHBIE TPEOOBAaHUSI K CBOWCTBAM M XapPaKTEPUCTHKAM KOHCTPYKIIMOHHBIX
marepuanoB. CoOmogaTh TEXHOJIOTHYECKHE, SKOJIOTHUECKHE TPEOOBAHUS, MOJI0KEHUS TEXHUKH
6e3omacHocTH. Pa3BuBaTh B cebe MOTPEOHOCTH M CHOCOOHOCTH K MOCTOSHHOMY ITOBBIIICHHIO
YPOBHsI cBOEH MpodecCUOHATBbHON MOATOTOBKY M BO3MOKHOU CMEeHE MPOQHIIS 1EATEIIbHOCTH.

Brademv: WHpopmanmeil 00 OCHOBHBIX MPUHIMIAX YCTpoiicTBa M paboOThI
TETIOTEXHUYECKOTO 000pYyIOBaHUSA, O TEIUIOPU3NIECKUX XaPAKTEPUCTUKAX KOHCTPYKIIMOHHBIX
MaTepHalioB, HCIOJIB3YEMBIX JUJISi  W3TOTOBJICHHUS  TEIUIOTEXHUYECKOTO  000pya0BaHHA,
uHpOpManuei o mpeenax MPUMEHUMOCTH Pa3THYHBIX YUCICHHBIX METOJIOB HCTIOIB3YEMBIX IS
YHCICHHOTO MOJICJIMPOBAHUS  TEIUIOQU3UYECKHX TPOLECCOB, BIAJIETh COBPEMEHHBIMH
BBIYMCIIUTENIBHBIME M MH(GOPMAIMOHHBIMUA TEXHOJOTUSIMH M CpeACTBaMH. [IpuHImMmamu
KOHCTPYMPOBaHHS  OOBEKTOB €  Y4€TOM  ONpeNeNéHHOM  pOMM  HEOJAHO3HAYHOCTH,
MHOT'OBapMAHTHOCTH, IPOTHBOPEUYUBOCTU 3TOTO TBOpYECKOro mponecca. HauyanbHeMU
HaBBIKAMHU PYyKOBOJICTBA COBMECTHOM HAay4HO-UCCIIE0BATENBCKOM JEeSITEIbHOCThIO KOJJICKTHBA.

IIpunioxenne Teopnu TypOyJJeHTHOCTH K TEXHHYECKHM 3aa4aM M NPUPOAHBIM SIBJICHUSIM
Llenu paszpmena: mosydyeHue 3HAHUKH W (HOPMHUPOBAHHME y ACIIUPAHTOB OOLIEKYJIBTYPHBIX U

po¢eCCHOHATBHBIX KOMIETEHINH 10 3aKOHOMEPHOCTSIM THAPOIMHAMUYECKON HEYCTOHYNBOCTH
U BO3HHKHOBCHHIO Typ6y.HeHTHOCTI/I, BJIAACHUKO MAaTEMAaTHUYCCKHUMU MCTOJaMHU OIIHNCAHUA
HECTAIlMOHAPHBIX U YCTAaHOBUBILUXCS TypOYyJIEHTHBIX TEYEHHH, CHOCOOHOCTH HCIOJIB30BaTh
COBpPEMEHHBIE MOJICTTH TypOYJICHTHOCTH Pa3IUIHOTO YPOBHS CIOXHOCTH B TIPO(EeCCHOHATBHON
NESTENIbHOCTH, IPUMEHATH ‘IPPEKTUBHBIC YNCICHHBIE METOJIBI AJIs1 pacuéTa MPOCTPAHCTBEHHBIX
TypOyJNEHTHBIX TEUYEHWH IS pElIeHUS WHXXEHEPHbIX 3a/ad, YyMeTb TEOPEeTUUYECKH U
AKCIIEPUMEHTAIILHO UCCIIEI0BATh BIMSHUS MYJIbCALIMOHHBIX U OCPEAHEHHBIX XapaKTEPUCTUK Ha
TypOyJIEHTHBIN TIEPEHOC UMITYJIbCA TEIUIa U MACCHI.

B pesynbrate ocBoeHUs paszena 00ydyaromencs T0JKeH:
3Hamb: OCHOBHBIC TOJIOKEHHS TEOPUU TYpPOYJIEHTHOCTH KOHBEKTHBHBIX KpPYITHOMACIITaOHBIX
TEUYECHUH U MCTOABI OKCIICPUMEHTAJIBHOT'O U TCOPETUUCCKOTO UCCICIOBAHUS TAKHUX TEUEHHH.
Ymems: MmonenupoBaTh KPyIMHOMACIITAOHBIE TypOYJICHTHBIC TEUCHHS C TIPUMEHEHUEM MOJICIICH
TypOyJIEHTHOCTH pA3IUYHOTO YPOBHS CJIOXHOCTH C Yy4€TOM IMEepeHoca Temja U Macchl
MPUMEHUTEIHHO K IPUPOIHBIM SIBICHUAM U UH)KCHEPHBIM 3a]]auaM.
Braoemv: 4YWCIEHHBIMM METOJAAMHM  pacuyéra MPOCTPAHCTBEHHBIX  KPYIHOMACIITAOHBIX
HECTAIIMOHAPHBIX M YCTAHOBUBIIUXCS KOHBEKTHUBHBIX TYpOYJIEHTHBIX TEYCHHH W HaBBIKAMU
paboTHI CO cTIeUaIbHON JIUTEPATYPOH.

IIpoueccsl TenJionepeaayu B TEXHUYECKUX YCTPOiicTBax
enu pa3gena:

e (dopMUPOBaHKE COBPEMEHHOTO MPEACTABICHUS 00 OCHOBHBIX MOJX0AaX U METOAAX
MOJIETIMPOBAHHUS TEIJIOBBIX MPOLIECCOB B TEXHUYECKUX YCTPOMCTBAX;



¢ (opmupoBaHue MpeICTaBICHHUH O MOAX0AAaX K MPOSKTUPOBAHUIO COBPEMEHHOTO
TEIUIOTEXHUYECKOTO 000PY/I0BAHNSI, SHEPTOHACHIIIICHHBIX TEXHUYECKUX YCTPOICTB,
TEXHOJIOTUYIECKOTO 000pyI0BaHHS C IPUMEHEHHUEM COBPEMEHHBIX (PM3NKO-MaTEMaTHIECKIX
MOJ€EJIEN U BBIYMCIIUTEIBHON TEXHUKH;
® H3y4YeHHUE METOJ0B MOJAEINPOBAHHUS TEIUIOBBIX IIPOLIECCOB;
® M3yYEHHE METOJIOB MOJICTIMPOBAHNUS TEIJI000MEHA TeJl B PA3JIMUHBIX CPEIax.
® (03HAKOMJICHHE C IPUMEHEHHEM METOJ0B MaTEMAaTUYECKOr0 MOJAEIUPOBAHUS IS
IPOEKTHUPOBAHHUS TEIJIOTEXHUYECKOT0 000PYA0BaHUS;
® yYMEHHE UCHOJIb30BaTh COBPEMEHHbBIE BBIUNCIUTEIbHBIE METO/Ibl, METOIUKH U MAKETHI
MPUKJIAIHBIX TIPOTPaMM MPOBOAUTH MOJIEIHPOBAHUE TEIIIO(PHU3NUECKUX POIECCOB;
e peanu3anus NOJyYEHHbIE pPaHEE 3HAHUA Ha 00Jiee BHICOKOM YPOBHE UX MHTETpally B paMKax
CUCTEMHOTI'0 II0JIX0/1a, 00YCIIOBIEHHOIO CIOXKHOCTHIO OOJIBIINX TEXHUYECKUX KOMITJIEKCOB;
® pa3BUTHE WHAMBUIYAIBHBIX CIIOCOOHOCTEH aCIMPAHTOB B YACTH MPUOOPETEHUS © OCBOCHHS
HABBbIKOB HCIIOJIb30BaHMs MH(POPMAIIMOHHBIX TTOTOKOB C LIEJIbI0 UX B3aUMOOOOralleHus s
co3/1aHus 0a3bl, CIOCOOCTBYIOIIEH OCMBICIIEHUIO, TOHUMAaHUIO U PELIEHUIO HOBBIX HAy4HO-
TEXHUYECKUX MPoOIIeM.
B pesynbrare ocBoeHus paszena 00y4yarouuics T0KeH:
3nams:
OO011y10 NOCTAaHOBKY 3a/1a4M MPOEKTUPOBAHUS 000pPYI0BaHMS C YU€TOM KOHKPETHBIX TEIJIOBBIX
U JpyTuX BO3ACUCTBMA M yCIOBUH €ro (YHKIMOHHPOBAHUSA. YMETh IPHUMEHATh
AKCIIEPUMEHTAJIbHbIE JaHHBIE U TEOPETUYECKHE IMOAXOAbl K PEUICHHI0 KOHKPETHBIX 3ajau
OINpe/ieNIeHUs] TEIUIOBBIX HArpy30K U BEJIMYMH TEIUIOBBIX IOTOKOB B SHEPrOHACHIIIEHHBIX WU
SHEProeMKUX YCTpOMCTBaX NpHU HUX (QPYHKIMOHUPOBAHUHU. 3HATh MpEIeNibl MPUMEHUMOCTU
pa3IMuYHBIX MoOJeNeld TemIopU3NYeCKX MPOIECCOB, CONPSHKEHHBIX C TUAPOAMHAMMKOM,
ra3oJUHAaMUKOW, pa3peXKEHHbIMM Ta3aMH, NPU BBICOKMX [JABJIEHUAX, B  YCIOBHSIX
OBICTPOIMPOTEKAOIINX MPOIIeccaX TOPEeHUsl U XUMUYecKoro pearupoBanus. [Ipouenypsl moucka
HeoOxonuMmol uH(popMmanuu. MMeTh HCXOIHBIE NPEACTaBICHUS, 3HAHUS O BO3MOXKHOCTSAX WU
NEPCIIEKTUBAX UCIOIb30BaHUS aBTOMATU3HUPOBAHHBIX CUCTEM IIPOEKTUPOBAHUS.
Ymemy:
[ToctaBuTh 3amady MO OMNPEAETCHUIO TEIUIOBOTO COCTOSIHMS W TeriooOMeHa OO0beKTa B
pa3IMYHBIX YCJIOBUSAX, MPOBOAMTH MPUOIMKEHHBIE OLEHKHU TEIIOPU3NYECKUX MapaMeTpoB
npouecca, HaxOAWTh MNPHUOIMKEHHbIE AHAIUTUYECKUE pEIICHUs TeIIoOPU3NYecKuX 3ajad,
MIPOBOJNTH YHCIEHHOE pEelleHHe 3a/1ay Teraooomena. Ha ocHOBaHMM MpPOBENEHHBIX PAcUeTOB
MPOBOANTH aHAIM3 TMOJIYYEHHBIX JAHHBIX, OIEHKU TEIUIOBBIX COCTOSIHHMM Tel U OOBEKTOB,
IOPOBOJIUTH 3ICKU3HOE MPOEKTHPOBAHHWE TEIJIOTEXHUYECKOTO 00opyaoBaHus. BeiiBurarsb
000CHOBaHHbIE TPeOOBAaHUS K CBOMCTBAM M XapaKTEPHCTUKAM KOHCTPYKLIMOHHBIX MaTe€pHaJIOB.
CoOnromaTe  TEXHOJOTMYECKHE,  OKOJIOTHYECKHE  TpeOOBaHMsS,  MOJOXKEHHS  TEXHUKHU
6e3omacHocT. Pa3zBuBath B cebe MOTPeOHOCTh M CIIOCOOHOCTH K MOCTOSTHHOMY MOBBIIICHUIO
YPOBHS CBOEH MpodecCHOHaTbHOM MOTOTOBKH M BO3MOXXHOW CMEeHE MPOUIIs A TETHHOCTH.
Braoemy:
Wudopmanmeit 00 OCHOBHBIX MPHHIIMIAX YCTPOHCTBA U PpabOTHl TEIIOTEXHUYECKOTO
o0opyAoBaHUsA, O TEIIOPU3UUECKUX XAPAKTEPUCTUKAX KOHCTPYKIIMOHHBIX MAaTepUaNIOB,
UCTIOJIb3YEMBIX JUISI HM3TOTOBJICHUS TEIUIOTEXHUYECKOro o0OopynoBaHus, HH(OpManuei o
npenenax IPUMEHMMOCTH pa3iIUYHbIX IIOAXOJOB M MOJENEH Cpell, HUCHOIb3yEMBIX s
MOJICIIMPOBAHUS TETIIO(QU3NIECKUX MPOIECCOB, BIAJETh COBPEMEHHBIMU BBIUMCIUTEIIHBIMU U



MH(GOPMALIMOHHBIMU TEXHOJIOTUSMH U cpecTBaMHU. [IpuHIMIIaMu KOHCTPYHPOBAHUS OOBEKTOB C
y4€TOM OIpeeEHHON POIN HEOAHO3HAYHOCTH, MHOTOBapUAHTHOCTH, IPOTUBOPEUHBOCTHU ATOTO
TBOPUYECKOTO Tpolecca. HauyanbHBIMH HaBBIKAMH pPYKOBOJICTBA COBMECTHOW HAy4yHO-
HCCIIEIOBATENLCKOM 1eATeIbHOCTHIO KOJUIEKTHBA.

Temogusuka
enu pazgena:
e (opMUPOBaHKE COBPEMEHHOIO MPeACTaBIECHUS 00 OCHOBHBIX MOJX0AaX U METOAAX
MOJIETTUPOBAHUS TEIUIOBBIX MPOIIECCOB B TEXHUYECKUX YCTPOICTBAX;
¢ (opmupoBaHUe MpeICTaBICHHUH O MOJX0AAaX K MPOSKTUPOBAHUIO COBPEMEHHOTO
TEIUIOTEXHUYECKOTO 000pYI0BaHUSl, SHEPTOHACHIILIEHHBIX TEXHUUECKUX YCTPOMICTB,
TEXHOJOTMYECKOro 000pyA0BaHUs C IPUMEHEHUEM COBPEMEHHBIX (PU3UKO-MAaTEMATUYECKUX
MojieIeil U BBIYMCIUTENIbHON TEXHUKU;
® U3yuYeHHUE METOJ0B MOJAEINPOBAHNUS TEIUIOBBIX IPOLIECCOB;
® -p3yuYeHHUE METOJOB MOJICIIMPOBAHUS TEIUIOOOMEHA Tell B Pa3IMUHBIX Cpeliax;
® IPUMEHEHHE METOJOB MATEMaTHYECKOT0 MOACIUPOBAHUS AJIs IPOSKTUPOBAHUS
TEIUIOTEXHUYECKOTO 000PYI0BaHNS;
e peanu3alys NOJYyUYEHHBIX paHee 3HaHUM Ha 0oJiee BBICOKOM YPOBHE UX UHTErPALUU B PaMKax
CUCTEMHOTI'0 II0JIX0/1a, 00YCIOBIECHHOIO CI0XHOCTHIO OOJBIINX TEXHUYECKUX KOMITJIEKCOB;
B pesynbrare ocBoeHuUs pazjesa o0y4yaromuics TOMKeH:
3nams:
OO1u1yto MOCTaHOBKY 3a/1a4M MPOCKTUPOBAHMS 00OPYJOBAHUS C yUETOM KOHKPETHBIX TETIJIOBBIX
U JpyTuX BO3ACUCTBMA M yCIOBHH e€ro (YHKIMOHHPOBAHUSA. YMETh IPHUMEHATh
SKCIIEPUMEHTAJIbHBIE JIJaHHBIE U TEOPETUYECKHE MOJXOJbl K PEIIEHUI0 KOHKPETHBIX 3ajad
ONpesieNieHUs] TEIUIOBBIX HArpy30K U BEJIMYMH TEIUIOBBIX IOTOKOB B JHEPrOHACHIIIEHHBIX WU
SHEProeMKUX YCTPOMCTBaX NpHU HUX (PYHKIMOHUPOBAHWUHU. 3HATH MpeEIesibl MPUMEHUMOCTH
pa3IMuYHBIX MoOJeNeld TemIoQU3UIeCKX TMPOIECCOB, CONPSHKEHHBIX C TUIPOAMHAMMKOM,
ra3oJMHAMUKOW, pa3peXKEHHbIMM Ta3aMH, NPU BBICOKMX [JABIEHUAX, B  YCJIOBHSIX
OBICTPOIIPOTEKAIOIIUX MPOLIECCaX TOPEHHs] U XUMUYECKOoro pearupoBanus. [Ipornenypsl moucka
HeoOxonuMmol uH(popMmanuu. MMeTh MCXOIHBIE NPEACTaBICHUS, 3HAHHUS O BO3MOXKHOCTSAX WU
NEePCIEKTUBAaX UCIOJIb30BaHUS aBTOMATU3UPOBAHHBIX CUCTEM IIPOEKTUPOBAHUS.
Ymemy:
[ToctaBuTh 3amauy MO OMNPENENICHHUIO TEMJIOBOIO COCTOSHHUA M TEMJI0OOMEHa O0beKkTa B
pPa3IMYHBIX YCJIOBUSAX, MPOBOAMTH NPUOIMKEHHBIE OLEHKU TEIIOPU3NYECKUX MapaMeTpoB
mporecca, HaXOAWTh NPUOIIKEHHBIE AHAIUTUYECKUE pEIICHUs TeroPU3NYecKuX 3ajad,
MIPOBOAMUTH YHCIEHHOE pEelleHHE 3a/Jay TeraoooMmena. Ha ocHOBaHMM MPOBENEHHBIX PacUeTOB
IOPOBOJIUTH AHAJIM3 TOJYYEHHBIX JIAHHBIX, OLEHKM TEIUIOBBIX COCTOSHHM Tel M OOBEKTOB,
IOPOBOJIUTH ICKU3HOE MPOEKTHPOBAHME TEIJIOTEXHUYECKOTO 00opyaoBaHus. BeinBurars
000CHOBaHHbBIE TPEOOBAHUS K CBOMCTBAM M XapaKTEPHCTUKAaM KOHCTPYKLIMOHHBIX MaTepHAaJIOB.
CoOnromate  TEXHOJOTMYECKHE,  OKOJIOTHYECKHE  TpeOOBaHMs, MOJOXKEHHS  TEXHUKHU
O6e3zonmacHocTH. Pa3BuBaTh B cebe MOTPEOHOCTh M CIIOCOOHOCTh K MOCTOSSHHOMY ITOBBITIICHHIO
YPOBHS CBOEH MpodecCHOHaTbHOM MOTOTOBKH M BO3MOXKHOM CMEeHE MPODUIs AeSTEIHHOCTH.
Braoems:
Nudopmanmeii 00 OCHOBHBIX MPHUHIIMIAX YCTPOHCTBA U PpabOTHl TEIJIOTEXHUYECKOTO
00OpyIOBaHUS, O TEIUIOPU3UUECKUX XaAPAKTEPUCTUKAX KOHCTPYKIIMOHHBIX MAaTepHajoB,



WCIIOJIB3YEMBIX JIJII  HM3TOTOBJICHUS TEIUIOTEXHUYECKOTO 00O0pyAoBaHMs, WH(}opMmainuen o
npeaenax MPUMEHUMOCTH PA3JIMYHBIX TOJXOJ0B M MOJEICH Cpel, HWCIOIb3yeMbIX IS
MOJICTTUPOBAHUS TEIUIO(QU3HMUECKHUX MPOLIECCOB, BIAJE€Th COBPEMEHHBIMU BBIYMCIUTEIBHBIMU U
UH(GOPMALIMOHHBIMU TEXHOJIOTUSMHU U CPEJCTBAMHU.

4.5.4 baok 2. «IIpakTukm»

Ilegarornuyeckas NPaKTUKa (BJ‘IOK 2, BapuaruBnas yacth, 3 3a4eTHbIX equHull, 108 yacos)

[{enu memarornueckoi MpakTHKU: TPUOOPETEHUE MPAKTUYECKUX HABBIKOB MPOBEICHUS YUEOHBIX

3aHSITHIA, MPUOOPETCHUE ACIHUPAHTOM COIMAIBHO-THYHOCTHBIX KOMIIETCHIIMA, HEOOXOIMMBIX

Ui paboThI B IpodhecCHOHaIBHOM chepe.

3agaum:

® OBJIaJICHUE METOAUKON MOATOTOBKU U MPOBEACHHS pa3HOOOPa3HBIX (POPM 3aHSATHUH;

e OBJAJCHUEC METOJIMKOM aHAIN3a YUCOHBIX 3aHATHIA,

® 3HAKOMCTBO C COBPEMEHHBIMH 00pa30BaTEILHBIMU HHPOPMAIIMOHHBIMU TEXHOJIOTUSIMHU;

® pa3BUTHE Yy aCMHPAHTOB JIUYHOCTHBIX KAYE€CTB, OMPEACIIIEMbIX OOITUMH HETSIMU 00yUeHUS U
BocnuTanus, u3oxeaueiMu B OOII.

B pesynbTare negarorn4eckoil MpakTUKU ACIUPAHT AOHKEH

3namo:

® TIPUHIUIE POPMHUPOBAHUS U HATIOJHEHUS COBPEMEHHBIX YUeOHO-METOIUIECKIUX KOMIUICKCOB
JTUCITUILINH,

Ymems.

® AHAIM3UPOBATH, IPOCKTHUPOBATH M OPTaHU30BBIBATH YUCOHBIN MTPOIIECC, HCCIEA0BATh
WHHOBAIIMOHHBIE METOJIBI M (JOPMBI €T0 OpTraHU3AINH, OIIEHUBATh KAYECTBO
PO eCCUOHATBHON TTOATOTOBKH 00YUaAOIIUXCS

® [IOATOTOBUTH U MPOBECTH I10 33/IaHUI0 PYKOBOIUTENS MPAKTUKU YICOHBIC 3aHITHS, TOCETUTD
Y MIPOAHAJIM3UPOBATh 3aHATHS ONBITHBIX MPENOJABATENEH U CBOUX KOJIJIET;

e pa3pabaThIBaTh COBPEMEHHBIE Y4eOHO-METOAMYECKHE KOMIUIEKCHI, peaTi30BbIBATH (HOPMBI
MIPOEKTHOTO ¥ KOJUIEKTUBHOTO OOYYEHHS Ha BHBICOKOM TEXHOJIOTHYECKOM YPOBHE;

Braoems:

® CHUCTEMATU3UPOBAHHBIMU TEOPETUUECKUMU, TPAKTUYECKUMU [ICUXOJIOTO-T1€1arOrH4eCKUMU
3HAHUSMH I OpPTaHU3aIUN UCCIIEI0BATENbCKOM JeSTEIbHOCTH 00YYarOIIUXCS;

® pa3TUYHBIMH (OPMaMH MMPE3CHTAITMHN COJICPKAHUS TIPETOIaBaeMON JTUCITUTITNHBI.

Croco0 mpoBeneHUs TPAKTHKHU: cTanuoHapHas. [IpakTuka MOMKET MPOBOJUTHCS B
CTPYKTYPHBIX MOJAPA3ACIEHUAX TOMCKOr0O rocy1apCTBEHHOIO YHUBEPCUTETA.

OpraHI/I3aIII/IOHHO-I/ICCJIe)IOBaTeJILCKaﬂ NMpaKTHuKa (B_]'IOK 2, BapI/IaTI/IBHaSI 4acTh, 3 3aUETHBIX €IMHMII,
108 vacoB)

Lenu opraHn3aliMOHHO-UCCIIEI0BATENBCKON IPAKTUKU: MPUOOPETEHNE aCIUPAHTOM YMEHUM
W HABBIKOB B OpraHU3alvy, IIJIAHUPOBAHHU W IIPOBCACHUN HAYUYHO-HCCIICIOBATCILCKHUX pa60T,
O3HAaKOMIJICHHUC C pa60T0171 HUCCICA0BATCIILCKOT'O KOJIJICKTHUBA.

OCHOBHBIMU 33JJa4aMU MTPAKTUKU SBISIOTCS:
® 3y4YCHHME OCHOB HAyYHO-OPTaHU3AL[IOHHOM EATEIbHOCTH YUeOHBIX U HAYYHBIX
CTPYKTYPHBIX IIOApa3AcICHUl;
e TNpUOOpPETEHHE OTbITa HAYYHO-OPTraHU3aIMOHHOM paboTHI B YCIOBHUX BBICIIETO yUeOHOTO
3aBEJICHUS;



e (opMUPOBAHKE y ACTIUPAHTOB IEJIOCTHOTO MIPEICTABICHHS 00 OpraHu3alny, INIAHUPOBAHUN
Y TIPOBEJICHUH HAy9IHO-HCCIIE0BATEIBCKUX PaboT;

e BBIPA0OTKA y aCTUPAHTOB YCTOMYMBBIX HABBIKOB MPAKTUYCCKOTO IPUMEHEHHUST CHCTEMBI
(dbopMUPOBaHUS TOKYMEHTOO0OpOTa B TIPOIECCE pa3padOTKHU HAyUYHO-HCCIIET0BATEIbCKOM
paboTHI;

e TMpUOOIIEHUE ACTUPAHTOB K PEabHBIM MPOOJIEMaM, pelIacMbIM B HAYYHOM IPOLIECCE
HAYYHOTO OT/eJIa YHUBEPCUTETA;

® H3Y4YCHHUEC MCTOJOB, IIPUCMOB, TEXHOJIOTUHU opraHu3anuvu HaquOﬁ JACATCIIBHOCTH,

® Da3BUTHE Yy aCIHPAHTOB JIUYHOCTHO-IIPO(ECCUOHATIBHBIX KAUECTB YUEHOI'0 M OPraHnu3aTopa
paboThl HAYYHOTO KOJIJICKTHBA.

B pesyibrare HayuHO-OpraHW3allMOHHON NPAKTUKU aCUPAHT JOJIKEH

Ymemn:

® [UIAaHMPOBATH HAYYHYIO pabOTy B HAYYHO-HUCCIIEOBATEIILCKOM UM 00pa30BaTEIbHOM
YUpEXKICHUH,

e Clel0BaTh OCHOBHBIM HOPMaM, IPUHSTHIM B OPraHU3aLUN HAYYHO-HUCCIIEA0BATEILCKOM
NeSITeTTbHOCTH;

e (opMHPOBATH JTOKYMEHTHI AJIs MOAAYH 3asIBKU K YUACTUIO B KOHKYPCE Ha IPAHT 110 HAyYHbIM
UCCIICIOBAaHUSIM;

® OCYIIECTBIATH CUCTEMY cOopa, 00paboTKu MHPOPMALIUU U TOJTOTOBKH OTYETA MO HAY4YHO-
UCClIeI0BaTeNIbCKON pabore;

® OCYLIECTBIATh HEOOXOAMMbIE OPraHU3aLMOHHBIE MEPONIPUATHS IO MOATOTOBKE HAYYHBIX
KOH(pepeHIH U 0(OPMIICHUIO HAYYHBIX ITyOIUKAIIHA

Bnademy:

® TEXHOJIOTHEH IIIaHUPOBAHUS HAYYHOM JeSITeIbHOCTH OpraHu3aliig;

® TEXHOJOTHSMU OLEHKHU Pe3yJIbTaTOB HAYYHOU JesITeIbHOCTH OpraHu3alluig;

® Ppa3IMYHBIMU CHCTEMaMH JOKYMEHTOO0OPOTa OCYIIECTBISIEMBIMH B TIPOIIECCE HAYIHOM
NeSITeTTHHOCTH;

e crnoco0aMM OpraHu3alui HayYHBIX JUCIYyTOB, KPYTJIBIX CTOJIOB M HAYYHBIX KOH(epeHLnH;

® [pUEMaMHU U TEXHOJIOTUSAMH OLICHKH PE3YyJIbTATOB JIEATEILHOCTH 10 PEIICHHIO 4
npoeCCHOHATILHBIX 33]]a4 HAYYHOTO KOJUIEKTHBA.

4.5.5 baok 3 «HayuHble uccjieg0BaHusD)

Hayqﬂo-nccnenonaTe.ﬂbcxaﬂ HeATeJbHOCTh (BJ'IOK 3, Bapuarusnast yacte, 159 3auetHbix enunul, 5724
yaca)

HGJ'H/I HaquO'HCCHeHOBaTeHBCKOﬁ JOCATCIIBHOCTU. CTAHOBJICHUEC MHPOBO33PCHUA aClIUpaHTa
KakK HpO(i)eCCI/IOHaHBHOFO Y4C€HOIO, (I)OpMI/IpOBaHI/Ie 1 COBCPIICHCTBOBAHHNEC HABBLIKOB
CaMOCTOSATEILHOU Hay‘lHO-HCCJ’ICI[OBaTCJ’IBCKOﬁ pa6OTLI, BKJIFOYaA ITIOCTAHOBKY U KOPPCKTUPOBKY
Hay4YHOU MPOOJIEMBbI, paboTy C pa3HOOOPa3HBIMH UCTOYHUKAMU HAYYHO-TEXHUYECKON
PIH(bOpMaI_II/II/I, MMPOBCACHNUC OPUTMHAJIBHOI'O HAYUYHOT'O UCCICAOBAHUA CAMOCTOATCIIBHO U B
COCTaBC HAYyYHOT'O KOJIJICKTUBA, O6CY)KI[CHI/IC MOJIYYCHHBIX PC3YyJIbTATOB B IIPOLICCCC CB060,I[HOI>'I
JMCKYCCHUH B TPO(ECCHOHABHON Cpejie.

3agaun Hay4YHO-MCCIIeI0BAaTENbCKas AEATEILHOCTH aclIUpaHTa:

® [pHUMEHEHHUE MOJTYYCHHBIX 3HAHUH MPH OCYIIECTBICHIH HAYYHBIX UCCIIEIOBAaHHUI B 00JIaCTH
(bU3UKK ¥ aCTPOHOMHUH;

e ompeneneHne 00JIaCTH HayYHBIX UCCIIEOBAaHUN M IPOBEICHNE aHAIN3A COCTOSIHUS BOIIPOCA B
UCcIIeIyeMOH MpeJMEeTHOH 001acTH;

® BBINIOJHEHNUE TEOPETUUECKUX HUCCIICIOBAaHU;



® pa3paboTKa METOAMK IKCIICPUMEHTAIBHBIX UCCIICIOBAHUI;
® [IPOBEACHUE IKCIIEPUMEHTAIBHBIX UCCIIEAOBAHUIA;
e 00paboTKa M aHAIU3 PE3YIHTATOB TEOPETUUECKUX M SKCIIEPUMEHTAIBHBIX UCCIICTOBAHUIA.

B pe3ynbraTe Hay4HO-UCCIIEOBATENBCKOM NE€ATETHHOCTH ACTIUPAHT TOJKEH

Buame.
(du3NYecKue U MaTeMAaTUYECKHUE MOJICIH TPOIIECCOB M SBICHUM, OTHOCSIIMECS K UCCIEIyeMOMY
00BEKTY, a TaKXkKe 000pYyJIOBAHUE, TEXHOJIOTHH M IMPOIPAMMHBIC KOMIUIEKCHI, UCTIOIb3yeMbIe TIPH
NPOBC/ICHUH WCCIICJIOBAHUM, HANpPaBJICHHBIX Ha PpEIICHWE 3a7add, TIOCTABJICHHOW Tepen
aCIMPaHTOM B paMKaX TEMAaTHKH €r0 KaHIUIATCKOU JUCCEPTAIINY,

Ymems:
dbopMynIupoBaTh NENU U 3aJa4d HUCCIEIOBAHUS, CAMOCTOSTENIBHO IUIAHUPOBATh U MPOBOIUTH
HCCJICIOBAHMsI, aHATM3UPOBATh MOTYUYCHHBIE PE3yIbTaThl U AENaTh COOTBETCTBYIOIIUE BBHIBOIDI,
0(OPMITSITh HAYYHO-TEXHUYECKYIO TOKYMEHTAITUIO;

Brnaoemw.
HaBBIKAMU HAyYHOW KOMMYHHKAIIMM W WCCIICIOBATEILCKON JIEATEIBPHOCTH B  YCJIOBHSIX
(YHKITMOHUPOBAHHSI HAYIHO-HCCIICAOBATEIHCKUX KOJUICKTHBOB.

OT4eTHOCTh IIO HaquO'HCCHeI[OBaTCHBCKOﬁ ACATCIIBHOCTH IIPEAOCTABIACTCA B BHUIAC
pe(bepaTOB, CTaTeﬁ, OT4YCTOB, BLICTyHJ'IeHI/II\/'I C JOKJIadaMM1 Ha KOH(bCpCHLII/I}IX.

IHoaroroBka HAyYHO-KBAJIU(PUKANUOHHON PadOThI (JUCCEPTALMH) HA COMCKAHHME Y4YeHOM
CTEeINeHM KaHaMJaTa HayK. (BJ‘[OK 3, BapuaruBnas yacth, 36 3aueTHbIX eauHuUI, 1296 yacos)

Lenb MOATOTOBKM Hay4YHO-KBaJH(PHUKAIMOHHON pabOTHI (IUCCEpPTALMU)HA COMCKAHHE YYECHOU

CTENEHU KaH/uAaTa HayK:

— CHUCTeMaTH3alus, 3aKpeIJICHUE M PACIIMPEHHE TEOPETUYECKUX 3HAHUN 110 HAIPABIICHUIO
noarotoBku 03.06.01 ®usuka ¥ aCTpOHOMHS M NPUMEHEHUE 3TUX 3HAHUM IPU PELICHUU
KOHKPETHBIX ITPAKTUYECKHX 33/1a4;

— pa3BUTHE HAaBBIKOB BEJIEHHUS  CaMOCTOSTENbHOM  palOOThl, OBJAJAEHUE  METOJUKOM
UCCJIEIOBaHMS U 3KCIIEpUMEHTA MPH PElIeHUH pa3padaThIBaeMbIX B AMCCEpPTAIMH PoOiieM B
coorBercTBUM ¢ TpeboBanusiMu CYOC BO B pa3znmenax, XapakTepuU3yIOHMIMX O0JacTH,
00BEKTHI U BUJIBI TPO(EeCCHOHAIBHOM 1eATETbHOCTH.

3aauy MOATOTOBKH Hay4YHO-KBaJIU(UKALMOHHON pabOTHI (UCCepTaLIUN):

® Ppa3BUTHE YMEHMS KPUTHUYECKH OLIEHHBATh U 0000IIaTh TEOPETUYECKHE TOT0XKEHN,
OTEYECTBEHHBIN U 3apyOeKHBIN OIbITA PELICHUs TPOOIeM, TOCTABIEHHBIX B AUCCEPTALUH;

® CTUMYJMPOBaHHE HABBIKOB CAMOCTOSITENIbHON aHAJTUTUYECKON pabOThI;

® BBISBJICHHE TBOPUYECKUX BO3MOXHOCTEN aCIIMpPaHTa, YPOBHS €0 HAyYHO-TEOPETUUYECKON U
CMeLUaIbHON MOJrOTOBKH, CIIOCOOHOCTH K CAMOCTOSITEIbHOMY MBIIIICHHIO;

® [Ipe3eHTallMs HABBIKOB IyOJUYHOM JUCKYCCHH U 3AIIUTHI HAYYHBIX UEH, IPeIOKESHUN 1
PEKOMEH JALINIA;

® BBISBJICHHE TOTOBHOCTHU PE3YJIbTAaTOB HAyUYHO-HCCIIEA0BATEIbCKON NeATEIbHOCTH
TpeOOBAHUAM, NPEIBABIIEMBIX K IUCCEPTAUAM Ha COMCKaHNE YUEHOH CTeNeHN KaHaAuaaTa
TEXHUUYECKUX HayK.

B pamkax moAroToBKH Hay4YHO-KBaJH(PHKAIIMOHHON pabOTHl (AMCcepTaliy) Ha COMCKaHHE
YUYEHOW CTENeHU KaHAWAaTa HayK OILICHHMBAETCS CTENEeHb COOTBETCTBUS NPAKTUYECKOH MU



TEOPETHUYECKOM TMOJATOTOBICHHOCTH BBIMYCKHUKA K BBIMIOJIHEHUIO MPO(ECCHOHAIBHBIX 3a7a4,
CTEINEHN OCBOEHUS KoMIleTeHIn, yctaHoBieHHbIX CYOC BO.

4.5.6 T'ocynapcTBeHHasi uToroBasi arrectamus (Binok 4, basosas uacts, 9 3aueTHbIX euuul, 324 yaca)

]_[e.]'[b rOCy,HapCTBeHHOﬁ WTOrOBOM aTTECTALUU: OIPCACIICHUC COOTBCTCTBUSA PE3YJIbTATOB

ocBoeHus acnupantamMmu OOIl MoAroToBKM HayuyHO-TIEJArOrMYECKHUX KaJpoB TpeOOBaHUAM
CYOC BO.

3ajaya: IOArOTOBKA AaCIHMPAHTOB K Cla4ye TOCYJapCTBEHHOIO JK3aMEHa U IIOATOTOBKA K
IIPEJICTaBICHUIO HAy4yHOro JOKJIaga o0 OCHOBHBIX pe3yJibTaTaX I[OATOTOBJIEHHOW Hay4yHO-
KBATH(UKAIIMOHHON PabOThI (TUCCEPTALIIH).
K rocynapcTBeHHOW HMTOrOBOM aTTECTALlMM JOIYCKAIOTCA ACHUPAHTHI, B MOJIHOM O0BEME
BBINOJIHUBIINE YUEOHBIH IUIaH MOATOTOBKY ACIIUPAHTOB (MM MHAUBUAYalbHbIN m1aH 1o OOI])
[lopssnok  mpoBeneHHs  TOCYNAPCTBEHHOW  HMTOrOBOM  aTTECTAlMM  ONPEAEIISIETCS

«ITonoxeHuem o mopsiiKe MPOBEICHHS TOCYJapCTBEHHON MTOTOBOM aTTecTaly 00y4aronuxcs
0 MMPOrpaMMaM MOATOTOBKH HAayYHO-TIEarOrMuecKuX KaapoB B acnupantype TTY»

4.5.7 ®akyJbTATHBHBbIE JUCHHIIJIHHBI
CTpykTypHbIe (pa3oBble nepexoabl (PakyIbTaTUBHAS JUCIHILIMHA, 2 3a4ETHBIE €/[UHUIIBL, 72 Yaca)
llenn AMCUMIUIMHBL SBIAIOTCS (OPMUPOBAHME Y AaCIHUPAHTOB MPEACTABICHUS O

COBPEMEHHBIX MPHUHLMIAX  KIacCU(PUKAIMM  CTPYKTYPHBIX  (ha30BbIX  IEpexojax B

KOHJCHCUPOBAHHBIX CpElax, OCOOEHHOCTAX TMEpPEXOJO0B pa3HOTO THUIA M BO3MOXKHOCTHU

UCTIONB30BaHusl (ha30BBIX MPEBpALICHUH ISl MOJTY4YEHHs MaTepUalioB ¢ HAOOpPOM HYKHBIX

CBOMCTB.

N3yuenre qUCIUTUIMHBI MPEAINIOAraeT BRIMOIHEHUE CISAYIONINX 3a/1a4:

® 3HAKOMCTBO C NMPUHIUIIAMH KJIACCU(UKAIIUU CTPYKTYPHBIX (ha30BBIX MEPEXOI0OB;

® U3yYCHHE OCHOBHBIX THITBI CBEPXCTPYKTYP JUIS 0A30BBIX CTPYKTYP METAIIOB U CIUIABOB
cTpykTypHBIX TUTIOB A1, A2,AS;

e 3yudeHre (PEHOMEHOJIOTHYECKYIO TEOPHIO KOHIIEHTPAITMOHHBIX TUIOCKUX BOJIH;

® 3HAKOMCTBO C METOJIaMH T€OPETHUECKOTO OIMMCAHUS CTPYKTYPHBIX IEPEXOIOB;

® OCBOEHHE METOJIOB pacuera CTPYKTYPHBIX (ha30BbIX MEPEXO0I0B B METAJUTMUECKUX CILIaBaX

B pesynbrare o0yueHus: 00ydaromuics J0KEH:

3namy:

® TIPUHIUIIBI KJIacCU(UKAIIMK CTPYKTYPHBIX (Pa30BBIX MEPEXOI0B;

® OCHOBHBIC THITBI CBEPXCTPYKTYP JIJIsi 0a30BBIX CTPYKTYP METAJLIOB ¥ CIIABOB CTPYKTYPHBIX
tunos A1,A2,A3;

¢ (hEHOMCHOJIOTHYECKYIO TEOPUIO KOHIICHTPAIMOHHBIX TJIOCKUX BOJIH;

® OCHOBHBIC IPUOIMKECHUS U TIPEIETbl IPUMEHUMOCTH TEOPETUIECKOTO OMTMCAHUS
CTPYKTYPHBIX TIEPEX0JI0B

Ymemy:

® UCTONB30BaTh ()EHOMEHOIOTHUECKHUE TEOPUH YIIOPSTOUCHUS ISl TEPMOAUHAMUYECKUX
pacyeToB CBOMCTB CIUIABOB;

Braoemy:

® TEPMHHOJIOTHEH TaHHOTO paszena A 3h(HEeKTUBHON pabOThl C HAYYHOU JUTEPATy POt

® UCIOJB30BaTh MOTYUYEHHBIC 3HAHUS B UCCIIEIOBATENLCKOM padoTe.



MarHuTHbIe CBOMCTBA TBEPABbIX TeJl (DakynbTaTuBHAs IMCUMIUIMHA, | 3aueTHas equHuna, 36 yaca)
Henun mucummuivHbl: (GOPMHUPOBAHHE Yy aCMHUPAHTOB COBPEMEHHOI'O MPEICTaBICHHUS 00
BHCKTpOHHOﬁ TCOPHUHU MArHETU3MA U 3HAHUS MAaIrHUTHBIX CBOMCTB METAJIJIOB 1 CILJIaBOB.
I/I3y‘ICHI/IC JAUCHUIUIUHBI ITPEATIOIAracT BBIIIOJIHCHUC CIICAYOIINX 3a/a4:

® H3YYUTH OCHOBHBLIC NPCACTABICHUA TCOPHUH MAarH€TU3Ma MCTAJIJIOB U CIIJIAaBOB,

® MU3YYUTH KIIACCUYCCKUC NPCACTABJICHUA O MAI'HUTHBIX ABJICHUAX,

® H3YYUTb KBAHTOBLIC 00BACHEHHSI MAaTHUTHBIX HBHeHHfI;

® MU3YYUTHb MAarHUTHBIC CBOMCTBA METAIJIOB 1 CIIJIaBOB,

° BBIpa6OTaTB HAaBBbIKW aHAJIM3a U IPAKTUYCCKOTO UCIIOJIL30BaHUs BJIUAHUA MAarHeTu3Ma B
aHanu3e mpo0seM GU3NIECKOTO MAaTEPHAIOBEICHHUS.

B pesynbTaTe o0ydyeHus: 00yJaronuics J0JKEH:

3namy:

® 3HATbh OCHOBHBIC IIPEACTABIICHUA TCOPUN MAarHCTU3Ma MCTAJUIOB U CIIJIaBOB,

® MCTOJbI YUCTa B 30HHOM MOZICIIN MCXK 3JICKTPOHHOI'O B3aI/IMOHCI>'ICTBI/I}I, BKJIO4Yas CUJIbHBIC
KYJIOHOBCKHE KOPPEJIALIUH.

Ymemn:

¢ >(pdexTuBHO paboOTATh C HAYYHON JIUTEPATYPOU IO MAarHETU3MY,

® JICITOJIB30BAaTh 3HAHUSI O MAarHUTHBIX CBOMCTBAX MaT€praIoB U MAarHUTHBIX (1)&30BBIX
Nepexoa0B 4JIs1 CO3AaHUA CIUIABOB C 3a/laHHBIMU CBOMCTBaAMH.

Brnaoemy:

e 3HAHUSIMM O MarHUTHBIX CBOMCTBAX METAJJIOB M CIIABOB.

YucineHHble MeTObl UHTETPUPOBAHMS OOBIKHOBEHHBIX IM(pdepeHIUATbHBIX YPABHEHU I
(PakynpraTHBHAS JUCIUILIMHA, 2 3a4E€THBIC SAUHUIBI, 72 Yaca)

Ilenn ocBOCHMS NUCLMIUIMHBL: PA3BUTHE Y aCIIUPAHTOB HABBIKOB B IPUMEHEHUHU LIUPOKO
UCIIOJIb3YEMBIX B HEOECHOM MEeXaHUKE YHUCICHHBIX METO/I0B HHTETPUPOBAHUS OOBIKHOBEHHBIX
muddepeHMaIbHbIX ypaBHeHUH. Pabouas nporpamma paccunTana Ha JiBa ceMecTpa JUIs
V3Y4YECHUS JUCLUIUIMHBI.

3amauu Kypca

B pesynprare JEKIMOHHBIX, NPAKTUYECKUX W CAMOCTOSTEIBHBIX 3aHATUH B pPAMKax
IIPEIIOKEHHOU ITPOrpaMMBbl aCIIUPAHT JTOJKEH:
® 3HATH U3J1araeMble METOJIBI;
® 1METh MPeACTaBJICHUE O 11eIeCO00Pa3HOCTH MPUMEHEHHS METOIOB B TEX MIIM MHBIX

MPUKJIAJHBIX 3a7a4ax;

® YMCTb PCAJIU30BbIBATb METOAbLI HA ITPAKTHUKCE.

I[n(l)(l)epeﬂuna.nbﬂan reoOMETpus M TOIMOJOTUsA (q)aKyHI)TaTI/IBHaH JIACLMIUIMHA, 2 3a4ETHBIC CIMHUIIBI,
72 qaca)

[{enn TUCHMIUIMHBL: TEOPETHUYECKOE U MPAKTHUYECKOE OCBOEHUE aCIMPAHTAMU KOMIUIEKCA
MeTOA0B MU PEpeHIINATBHON TE€OMETPUU W TOIOJIOTHH, HMCIOJIB3YIOIIMXCS B COBPEMEHHOMN
TeOpeTU4eCcKor (hH3HMKE BBICOKUX SHEPTUN U B KBAHTOBOW TEOPUU MO

3amayamMy IUCIUILTUHEL SBISIOTCS:
® H3y4YEHHE TEOPUU KOTOMOJIOTHI U pa3BUTHE HABBIKOB €€ MPHUIIOKEHHUS K 3a7a4aM TEOPUU

TMOJIS;
® H3y4YEHUE METOJIOB CUMIUIEKTUYECKOW T€OMETPHUH U Pa3BUTHE HABBIKOB UX IIPUJIOKECHUS B
KJIaCCUYECKON M KBAHTOBOM MEXaHUKE;



HU3YUYCHUC HyaCCOHOBOﬁ reoOMCTPHU U PA3BUTHC HABBIKOB CC MMPUJIOKCHHUA B TCOPHUU
KBaHTOBaHUA.
B PE3yJIbTATC OCBOCHUA JUCHUINIMHBI ACIIMPAHTBI NJOJIAKHBI:

3name:

OIpPCACICHUC U B3aUMOCBA3b Teopnﬁ KOFOMOHOFHﬁ, MMPUMCPHBI UX UCIIOJIB30BAHUA B
TEOpEeTU4ECKON (PU3HKE;

MOHATHHHBIN arrapaTr 1 OCHOBHBIC TCOPCMEL CUMINICKTHYECKOM reoMeTpruun, OCHOBHBIC
IIPUMEPHI UX UCIIOIb30BaHMSI B KIIACCUYECKON MEXaHUKE;

KOHLEMINIO T€OMETPUYECKOT0 KBAHTOBAHHUS, €€ OCHOBHBIE MAaTEMaTUUECKUE UHTPEANEHTHI U
B3alMOCBA3b C q)yHI[aMCHTaJIBHBIMI/I MnocryJjiaTaMu KBaHTOBOM TCOpHU,

HOHATUIHBIN annapaT 1 OCHOBHbIE TEOPEMbI ITyaCCOHOBON I'€OMETPHUU, OCHOBHBIE IPUMEPHI
UX HUCIIOJIb30BAHUS B KJIACCUYECKON MEXAHHUKE;

KOHIIETIIUIO 1e(hOpMAIIMIOHHOIO KBAHTOBAHMsI, €€ OCHOBHbIE MAaTEMAaTUUECKUE UHIPEAUEHTHI
Y B3aUMOCBS3b C (YHIAMEHTAIbHBIMU IIOCTYJIaTaMH KBAaHTOBOW TEOPHUU;

Ymems:

HCIIOJIb30BaTh 0A30BbIE TEOPETUYECKUE 3HAHUS /ISl pEeLIeHUs TPOPECCHOHANbHbBIX 3a/1a4;
IPUMEHSATH Ha MPaKTHKe 0a30BbIe MPO(PECCHOHATBHBIC HABBIKHU;

HKCIUTyaTHPOBATh COBPEMEHHYIO (PU3NUECKYIO alnaparypy U 000py0BaHUE;

UCIIOJIb30BaTh CIIELUAIN3UPOBAHHbIC 3HAHUS B 00JIaCTH KBAHTOBOW MEXAHUKHU U TEOPUHU OIS
JUIS HAYYHO-HMCCIIEI0BATENbCKOM paboThl;

Braoemy.:

uH(popMalvelt o JaHHON AUCLUHUILIMHE, HA YPOBHE YMEHUS BECTH JTUCKYCCHIO U OTCTauBAaTh
COOCTBEHHYIO TOUKY 3pEHHUSI.

PacnpOCTpaHeHne PaanoBOJIH (dDaKyHLTaTHBHa;I JUCITUTUINHA, 2 3a4eTHBIC ¢IMHUIIBI, 72 Jaca)

Hens mucummuvnbel: yriayOneHue O0a30BOM TMOJITOTOBKM AaCIHPAHTOB B 00JacTH

pacpoCTpaHCHUA paaAruOBOJIH B PA3JIMYHBIX CPpEaAaxX U YCIOBUAX.

OCHOBHBIMU 3aladyaMiU JUCLUIIIINHBI SIBJISIEFOTCS .
O3HAKOMJICHHUE C OCHOBHBIMU YPaBHCHHUAMHU U MAaTEMATUYCCKUM q)OpMaJ'II/I?)MOM TEOpHUn

pacrpocTpaHeHHUs PaguoOBOJIH;
3HAaKOMCTBO C ITOCTAHOBKOW OCHOBHBIX 33]1a4 TEOPUH PACITPOCTPAHCHUS PAIHOBOIIH;
03HAKOMJICHHE C OCHOBHBIMU METOJIaMH PEIICHUS 3a/1a4 PacIpOCTPAHEHUS PAJHOBOIIH;
n3ydeHue (pU3NIECKUX 3aKOHOMEPHOCTEH pacipoCTpaHeHUs PaIuOBOJIH;
03HAKOMJICHHE C 00JIACTSAMHU IPAKTHYECKOTO IPUMEHEHHUS TCOPUH PACTIPOCTPAHEHUS
PaIMOBOJIH.

B pesynbrare 00ydueHuUs ydamunics TODKEH:

Suame.
OCHOBHBIC YPaBHCHHS U MaTEMaTHUCCKHUIA (DOPMATTU3M TEOPUH PACTIPOCTPAHCHUS PATMOBOIIH;
MMOCTAHOBKY OCHOBHBIX 3aJ[a4 TEOPUU PACIIPOCTPAHCHUS PATUOBOIH;
buznyecKre 3aKOHOMEPHOCTH PACTIPOCTPAHEHHUSI PAHOBOJIH;
OCHOBHBIE METO/IbI PEUICHHS 33/1a4 PACIIPOCTPAHEHUS PAJUOBOIIH.

Ymems:
CTPOUTHh MAaTEMAaTHYECKHE MOJICIIA BOJTHOBBIX IIPOIIECCOB MPUMEHUTEIBHO K 3a/1a4yaM
pacipocTpaHeHHs BOJIH Pa3lIuYHON IPUPOIBL;



® CaMOCTOSTENILHO peliaTh TUMIOBBIC 33]]a4H TEOPUHU U3ITYUCHHsI, PACIIPOCTPAHEHUS U MpUeMa
BOJIH;

® TI0JI30BaThCSl OCHOBHBIMU 3aKOHAMH PACIIPOCTPAHCHHUS DIICKTPOMArHUTHBIX BOJIH B
Pa3INYHBIX Cpeax.

Bnaoems.:

® OCHOBHBIM MAaT€MaTHYECKHUM aImapaToM TEOPUH BOJTHOBBIX MPOIIECCOB;

® COBOKYITHOCTBIO MPECTABICHUH 00 00IaCTAX MPAKTUYSCKOTO MPUMEHEHHUS TCOPHH
pacipoCcTpaHEHUS PaIHOBOJIH.

BﬂeKTpOHI/IHaMI/IKa H3JIYyYAIOIUX CHCTeM (DakynpraTuBHAs IWUCIUILINHA, 2 3aUCTHBIC CIWHUIEI, 72
qaca)
HCJ'II/I AUCIIUITIINHBI: C(bOpMPIpOBaTB LHECJIOCTHYIO CUCTEMY Hpe,Z[CTaBJ'IeHI/Iﬁ O HazHa4YCHUU,
MMpUHIOUIIaX ﬂCﬁCTBHH, (bYHKI_II/IOHaJ'IBHBIX BO3MOXHOCTAX HU OCOOEHHOCTIX IIPUMECHCHUA
AHTCHHBIX CUCTEM.
I/I3yquI/Ie JUCHUITIINHBI HaIIpaBJICHO Ha peuieHuc CJICAYIOLICTO KOMIIJIEKCa
OCHOBOITOJJIararomux 3agav:
® H3JI0KCHUC q)YH,I[aMeHTaJ'II)HBIX 3HaHUN 00 OCHOBAx TCOPHU U (1)I/ISI/IKI/I MpoueccCCoB,
MPOUCXOAAIIHNX IPU U3JTYYCHUU SJICKTPOMAIrHUTHBIX BOJIH,

® 3HAKOMCTBO C [TapaMeTpaMu aHTE€HH, ONPEAEISIOMIUMHI UX 3PPEKTUBHOCTD, U METOJJaMHU
pacuera OCHOBHBIX XapaKTEPUCTUK JIUHEHHBIX U all€PTYPHBIX U3JTydaTeseH;

® 3HAKOMCTBO C OCHOBHBIMU METOJaMH U3MEPCHUA MMapaMETPOB aHTCHH.

B pesynbrare o0yueHus yyammiics JOKEH:
3Hamo:

CYITHOCTb (I)I/ISI/I‘IGCKI/IX MpouccCcoB, OMPCACIIAIOMNX UMIICAAHCHBIC W HAIIPABJICHHLIC CBOMCTBA
AHTCHH, OCHOBBI TCOPUU aHTCHH.

Ymemo:

PACCUYUTBIBATL OCHOBHBIC MaPaMCTPbl AHTCHH U PCUIATh KOHKPETHLBIC 3aa4r C UCIIOJIb30BAHUCM
apceHasa BbICUIEH MaTeMaTUKU U MaTEMAaTUYECKON (PU3UKH.

Brnaoems:

METOAaMU HU3MCPCHHSA OCHOBHBLIX IMAapaMETPOB aHTCHH M YMETH IOJIb30BATHCA I/ISMepHTeHLHOﬁ
annapaTypoﬁ IMpH SKCIICPUMCHTAJIbHBIX UCCIICIOBAHUAX AHTCHH.

OcHOBBI MPOrpaMMHUPOBAHUSA B cpelie BUPTYaiabHbIX NpudopoB LabVIEW (®axyneratusnas
JIUCITUIUIAHA, 2 3a4eTHBIC SAMHHUIIBI, 72 Jaca)

Henn ocBoenust aucuuiuiiHbl «OCHOBBI IPOrpaMMHUpPOBAaHUS B CpElle BUPTYaJIbHBIX
npubopoB LabVIEW» — ¢opmupoBanue KomrmeTeHIHMHA B OOJACTH COBPEMEHHBIX METOJOB,
IIPOrPaMMHBIX M aNIapaTHbIX CPEACTB M3MEPEHMs IapaMEeTPOB IPOLECCOB M YIPaBICHUS
CHUCTEMaMH Ha IpUMepe Cpelibl BUPTyaibHbIX puoopoB LabVIEW.

N3y4yenne TUCHUILINHEI IPEATIONATAET BBIIIOJHEHUE CIECAYIOINX 3a1a4:
® HAKOIUIEHWE TEOPEeTUYECKMX 3HaHUM B 00JACTSAX: COBPEMEHHBbIE CTaHIAPThI Ha

IIPOMBILIICHHBIE M HAay4YHO-MCCIENOBATEIbCKUE aNllapaTHbIE W IMPOTrPaMMHBIE CHCTEMBI
IIPOBEJCHUS U3MEPEHUI; aHAIN3a MOTYYCHHBIX JTaHHBIX U IPUHATHS PELICHUN;



e MpuOOpEeTEeHHE HABBIKOB MPOTPAMMUPOBAHUS PAOOThI pEealbHBIX U BUPTYaIbHBIX PHOOPOB B
cpene rpaduuecKoro MporpaMMHUPOBAHUS B3aUMOICHCTBYIOIINX allMapaTHBIX KOMIUICKCOB;

e TmpuoOpeTeHHe  MPAKTHYECKOTO OMbITa TMPU BBHIMOJHEHHH JTabOpPaTOpHBIX paboT B
rpaduueckoii cpene mporpammupoBanuss LabVIEW u KOMIBIOTEpHOTO MOAETHPOBAHUS
Multisim.

B pesynbrare 0OCBOCHUS TUCIUILTUHBI 00YYAIONIUICS JOKEH:

3Hamb: IpUEMBI 3aITyCKa U HACTPOUKH cpelibl coopa u o6padoTku nadopmanuu LabVIEW;

Ymems: cocTaBnaTh mporpaMMmsl st cOopa, 00pabOTKU U 0TOOpa)KEeHUs JaHHBIX;

Braoemyv: HaBBIKAMH TECTUPOBAHUS Pa3pabOTAHHBIX MIPOTPAMM.

Heauneiinble sIBJEHUS u OIITHYECKHUC CHUCTEMBI OﬁpﬂﬁOTKI/I I/IH(l)OpMaIII/II/I
(®dakynpraTUBHASA AUCIUILINHA, 2 3a4ETHBIC €IUHUIIBI, 72 yaca)

Llenpto ocBOeHUs IUCHUIUIMHBI «HenuHeiHble SBIECHUS W ONTHYECKUE CHCTEMBI
00paboTk MHPOPMALIUNY» SBISETCS: (POPMUPOBAHKE Y ACTIMPAHTOB MPEACTABICHUI O TIPUPOJIEC
HEJIMHEWHOCTH, HEJIMHEWHBIX 3(QeKkTax, BIUSHUU WX HA TOBEJCHUE ONTUYCCKUX CHCTEM,
MIPUMEHUMBIX JIJIs1 00pabOTKH MHGOPMAITUH.

W3ydeHre qUCIMILTAHBI ITPEAIT0JIaracT BRITIOJHEHUE CISAYONUX 3a/1a49:

1) 3HaKOMCTBO ¢  (PyHIAMCHTAJIbHBIMM MEXaHU3MaMU BO3HHKHOBCHHS  HEJIMHEWHOCTH,
NPUHIUTIOM (POPMHUPOBAHUS HIIEMEHTOB C 3aJaHHBIMU HEJMHEHHBIMH XapaKTEPUCTHKAMHY;
2) “3yueHHe MEXaHU3MOB U MOJIEJICH ATaJOHHBIX HEJMHEHHBIX ONTUYCCKUX SBICHHI,
3) u3ydeHue Moielieil OBEICHHUS HETMHEHHBIX ONTHYECKUX CUCTEM U METOJI0B aHAIN3a ero;
4) u3y4eHne CrocoOOB HCIIONb30BaHMS HEIMHEHHBIX ONTHUYECKUX CUCTEM Ui 00pabOTKU
uHdopmanuu;
5) mpUMEHEHUE TOyYSHHBIX 3HAHUW Ul TEOPETUYECKOTO CHUHTE3a MPOCTEHINX HEIMHEHHBIX
ONITHYECKUX CHCTEM, aHallM3a MX CBOWCTB M XapaKTEPUCTUK WHPOPMAIIMOHHBIX CHCTEM Ha HX
OCHOBE;
6) npuoOpeTeHne 6a30BBIX HABBIKOB M YMEHHUIH, COOTBETCTBYIOLINX JACSATEIFHOCTH I10 1. 5.

B pesynbrare 0CBOCHUS TUCIUILTHHBI O0YYaIONIHIACS JOIKEH:

Suame:
e (yHIaMEHTaIbHBIE (PU3UYECKHE MEXaHW3Mbl BO3HUKHOBEHHUS OTKIMKAa B MaTepHAIBHOMN
cpeze 1o BHEITHUM BO3JICHCTBUEM;
® ONTHUKO-(U3HUECKHE CBOMCTBa OCHOBHBIX HEJIUHEHHO-ONTHYCCKUX cpen
(9MEKTPOONTHYECKHE, MATHUTOONTHYECKHE, MHhe300NTHYeCKHEe d(P(EKTHl B aHU30TPOIHBIX
cpenax);
e (u3MUYECKHEe MEXaHHW3Mbl TMAPAMETPUUYECKOTO U KOMOMHAIIMOHHOTO B3aMMOJCHCTBUS
CBETOBBIX BOJIH;
¢ (u3HUECKHE MEXaHU3MbI CAMOBO3/ICHCTBHUS CBETOBBIX ITyYKOB;
® YCIJIOBHS T€HEpAIMU ONTUYECKUX TAPMOHUK U IPYTUX HEJIMHEHHO-ONTUYECKUX SIBJICHUI;
® [PUHIMUIIBI TPUMEHEHUS HEJIMHEHWHBIX ONTHYECKHX Cpel Uil TEeHEpauuu MOoJer
TeparepuoBOro A1ana3oHa;
® MEXaHHM3MBI U MIPOCTEHUIITNE MOJIEIIH ONITHYECKON OMCTAOMITEHOCTH;
e (yHmaMeHTaIbHBIE MEXaHHM3MBI MPOIIECCOB B KOJIEOATEIHHO-BOJHOBBIX CHCTEMax M HX
9TAJIOHHBIC MOJICIH;
® TPUPOIY U 3HAYUMOCTH (PU3HUECKUX (PaKTOPOB, NETEPMHUHUPYIOIINX CBOWCTBA U MOBEICHHE
JTUHAMHUYECKUX CHCTEM;
Ymems:
® UCIOJB30BaTh 0A30BBIE TEOPETUUECKUE 3HAHUS IS PelIeHUsS MPOPECCHOHATBHBIX 3a/1a4;



® TPHUMEHATH HA MPaKTHKE 0a30BbIe MPOQPECCHOHANBHBIC HABBIKU;

® JCIIOJIb30BaTh CIICIUATM3UPOBAHHBIC 3HAHHS B OOJIACTH HEITMHEWHOW W WHQPOPMAIIMOHHOMN
OIITHKH, a TAK)KE TEOPUU JUHAMHUYECKUX CHCTEM JJIsI HAyYHO-HUCCIEeI0BATEIbCKON PabOTHI;

® OCYIICCTBIIATH CHCTEMHBIH W MOJICIBHBIN MOAXO0JbI K HEJTMHEHHO-ONTHYCCKUM SBIICHUSAM B
cpelax M CUCTeMax, IPOBOJUTh OIIEHKY IPAHUI] IPUMEHUMOCTH MOJICIICH;

® OpHCHTHPOBATHCS B HEIMHEHHBIX CBOMCTBAX CpPe] M JMHAMHYCCKUX CHUCTEM, X MOJEICH U
METO/IaX UCCIIETOBAHMS.

Bnaoemy:

e uyHpOpMaIMEH 1O JAHHON MUCIUIUIMHE, HA YPOBHE YMEHHUS BECTH JIUCKYCCHIO U OTCTAaUBATh
COOCTBEHHYIO TOYKY 3PCHHUS;

® HaBBIKAMU OIMCAHUS HOBBIX HEJIMHCHHO-ONTHICCKUX SBJICHUH B MAaTEPUAIBHBIX CPE/Iax
CUCTeMax MH(POPMAITMOHHON ONTHKH

BoJiokoHHO-ONITHYECKHE JJUHUHA CBA3H (®DakynbraTHBHAS AUCIUILTNHA, 2 3a4ETHBIC CIMHUIIEI, 72 Jaca)
Jucuunnuna «BoOJIOKOHHO-ONTUYECKUE JIMHUM CBSI3W»  PAa3BUBACT COBPEMEHHbIC
MPEACTABJICHHS O TIApaMETPax M CBOWCTBAX OMTOAJIEKTPOHHBIX MPUOOPOB, a TAKKE ONMTUYECKUX
BOJIOKOH, UCIIOJIB3YIOIINXCS B PEAIbHO pa0OTAIOMINX ONTHUYECKHUX JIMHUAX CBSI3U.
Ilenn AUCIUNIIINHEL:

e JaTh NPEJICTABJIICHHE O HA3HAYCHWUU, NMPHUHIUIAX JEHUCTBHS M OCOOCHHOCTAX NPUMEHEHUS
BOJIOKOHHO-ONITHYECKUX 3JIEMEHTOB B COBPEMEHHBIX IIU(PPOBBIX CUCTEMAX CBS3H,

e ymeHue cBs3piBaTh mapamerpel BOJIC co cBoiicTBaMHM  ONTHYECKUX  BOJIOKOH,
XapaKTEPUCTUKaMH OCHOBHBIX 23yieMeHTOB BOJIC wu BpIOOpOM cucTeM mepenadu
uHpOpMaLUH.

B pesynbrare 00ydeHus1 ydamuics J0JDKEH:
3uameo:

e (pusmyeckne 3aKOHOMEPHOCTH PACIPOCTPAHEHUS CBETA 110 ONITHYECKOMY BOJIOKHY,

e ocHoBHEIC d1eMeHTE BOJIC,

® [1apaMeTphl U TUIIBI COBPEMEHHBIX ONITHYECKUX BOJIOKOH,

® CBOICTBa ONTO3IEKTPOHHBIX 3eMeHTOB BOJIC,

e 1u(pOBHIE HEPAPXUU CUCTEM Nepelau HH(DOPMALIHH.

Ymemn:

® TI0JIH30BAaThCS TOJYYCHHBIMH 3HAHUSIMHU JUIsI TTIOCTAHOBKA M WHTEPIPETAMHA PE3yJIbTaTOB
AKCIIEPUMEHTOB B 00J1aCTH (POTOHUKH M ONTOMH(POPMATHKH,

® CTPOWTH MPOCTEHUINNE MAaTEeMAaTHUYECKUE MOJEIH PaCHpOCTPaHEHHUS ONTHYECKOTO H3ITyUYEHUS
10 BOJIOKHY,

® OIICHUBATH 3HAYMMOCThH BJIMSIHHUS PA3IMYHBIX (DPH3UYECKHX MapaMETPOB HA XapaKTEPUCTHKHU
BOIJIC,

® [IPOBOJIUTH CBAPKY ONTHUYECKUX BOJIOKOH.

Brnaoemy:
® METOJaMU U CPEJICTBAMH U3MEPEHUS XapaKTEPUCTUK ONTHUYECKUX BOJIOKOH,

¢ MCTOJAaMH MMOCTPOCHUA COBPEMCHHBIX OIITUYCCKUX JIMHUI CBS3H.

CoJiHeuHo-3eMHAA (l)I/BI/IRa (®DakynpraTHBHAS AUCIUILTNHA, 2 3a4ETHRIC €IWHUIIEI, 72 Jaca)
I[I/ICHI/IHJ'II/IHa «CoHeuyHo-3eMHas (1)I/I3I/IK3» 3aKja1aabIBA€T OCHOBBI q)YHI[aMeHTaHBHI)IX
3HaHWi B 00aacTu ¢pu3uku COHIIA M OKOJIO3€MHOTO KOCMHUYECKOTO TPOCTPAHCTBA.



W3nararorcsi OCHOBBI (U3MYECKHX IporeccoB mnpoucxonmdmux Ha ConHIe, a Takke B
marHuTocepe n nonochepe 3emin. PaccMOTpeHbl MeXaHM3MBI MPUBOASIINE K IIPOSBICHHIO
COJIHEYHO-3EMHBIX CBSI3CH.
Ilenbto ocBoeHust AucUUIUIMHBL «CoJIHEYHO-3eMHasi (pu3MKa» SBISETCS 3HAKOMCTBO
oOyuaromuxcst ¢ (U3NYECKUMHU IporeccaMu npoucxonsimmmu Ha ConHie, B Marutocgepe,
atMocdepe u uoHochepe 3emin, MOHATHAMU W (U3NYECKUMHU OCHOBAMM COJHEUHOW U
T€OMarHUTHON aKTHBHOCTSIMH, (PU3NIECKIMU MEXaHU3MaMH BO3JICHCTBHS COTHEYHBIX (PaKTOPOB
Ha OKOJIO3EMHOE KOCMHYECKOE MPOCTPAHCTBO U Onochepy.
W3yuyeHne TUCIUIUTUHBI IPEIOJIaracT BEIIOJHEHUE CICAYIOMINX 3a/1a4:
® 3HAKOMCTBO C (hM3MKOH mporeccoB mpoucxonimux Ha CoyHIE W HMX BIMSHHEM Ha Ha
OKOJI036MHO€ KOCMHYECKOE TIPOCTPAHCTRO;

e y3ydyeHHEe (PU3MKHU MPOIECCOB MPOUCXOAAUINX B MarHuToc(epe u nonochepe 3emiu;

e BIAJCHHE HABBIKAMH KOJIMYECTBCHHOW OIIGHKM 3HAUYCHWH OCHOBHBIX IapaMeTpOB
OKpY>Karollel cpeibl U KOJTMYECTBEHHOW OLIEHKU MOrPEIIHOCTH U3MEPEHHH.

MeToabl JIa3epHOr0 30HAUPOBAHUS NMPUPOIHBIX cpel (PakynbTaTWBHAs TUCHMILIMHA, 2 3a4ETHBIE

eJIMHUIIBI, 72 Jaca)

[IpoBoauTcst cucTemMaTHUeCKoe U3JI0XKEHHE (PU3MUECKMX MPUHLMUIIOB JIA3€pHOTO
30HIMPOBaHMs aTMOC(epbl Ha OCHOBE SIBJICHUN a’pO30JbHOIO M MOJIEKYJSIPHOTO PACCEsHUA,
HOMVIOIIEHHs] W3Iy4YeHUs Ta30BbIMU CpelaMi, KOMOMHAIlMOHHOTO pacCesHusi, HEeJIMHEHHbIX
s dexToB. PaccmarpuBaroTcs coBpeMeHHbIE JIUJaphl HA36MHOT'0, CAMOJIETHOI'O U KOCMHYECKOTO
6a3upoBanus. M3naratoTcst pe3ysbTaThl UCCIe10BaHUA aTMOc(hepbl, OKeaHa U 3eMHBIX ITOKPOBOB
JUIApHBIMUA METOJAMHU.

OcHOBHOM 3a7aueill Kypca SIBISIETCS: OBJAJAECHHUE CTYJEHTAMH COBPEMEHHBIMH METOAAMHU
JMICTAHIIMOHHOTO OIpPEJENICHUs] MapaMeTpoB aTtMoc(epsl M pa3BUTHE HABBIKOB B NMPHUMEHEHHUH
9TUX METOJOB JUIsl penieHust 3afad (u3uku atMocdepbl M OKeaHa, JUHAMHKU aTMocdepsl,
KIIMMATO-7KOJIOTUYECKOTO MOHUTOPHUHTA.

[enstMu OCBOCHMSI TUCLUIUIMHBI SBJISIOTCS:

e (GopMHpOBaHME y AaCHUPAHTOB KOMIIETEHIIMH, CBS3aHHBIX CO 3HAHWEM M TOHHMaHHEM
crenupuKkn OOBEKTOB MCCIEAOBaHUS U BhIOOpAa NPUHLMIIOB MOJIy4YeHHUS HHQOpMAIu 00
00BEKTE C TOMOIIBIO JIA3EPHOT'O U3ITyUeHHUS,;

® [OJyuyeHUWE 3HAHMM O TMPUHIMIAX TOCTPOEHUS M (QYHKIMOHHPOBAHMS JIMJIAPOB U
OCOOEHHOCTSIX UX KOHCTPYKIIHIA;

® [IOJIy4eHHE HAaBBIKOB pacu€Ta JUAApHBIX CHUTHAJOB M paboOThl € HCHOJIb30BAHHUEM
MaTEeMaTHUYECKOIo anmnapara peleHus JUIapHOTro ypaBHEHUS;

e qonydyeHue 3HaHMA 00 »dddexrax B3aUMOAEHCTBHS M3IYyYEHHs C BELIECTBOM M HX
IIPUMEHEHHUSX B JIA36pHOM 30HUPOBAHUH.

Henauneiinas onTuka JUCHEPCHBIX cpel (DaxympraTHBHAS JUCIUILIIHA, 2 3a4ETHEIC ¢IMHHIEL, 72 Jaca)
[enstMu OCBOGHMSI JUCHMILIUHBI SBISIOTCS (POPMUPOBAHUE Y aCIIHUPAHTOB MPEICTABICHUS

O Mpupoae HEJINMHENHBIX Bq)(i)eKTOB, BO3HHUKAIOOIUX B PA3JIMYHBIX ONTUYCCKUX MATCpUajlaxX IMPU

BOS,Z[GP’ICTBI/II/I Ha HUX JIa3€pHOT'0 U3JIYUCHUA pa3anH0171 IINIOTHOCTHU MOIIIHOCTHU U JIMTCIIBHOCTHU.
I/I3y‘ICHI/IC JAUCHUIUIUHBI ITPEATIOIAracT BBIIIOJIHCHUC CIICAYOIINUX 3a/4a4:

® 3HAKOMCTBO C (bl/ISI/ILIeCKI/IMI/I OCHOBaMH HEJIMHEHHO-ONTHYECKUX SIBJTGHI/II;'I;



® WU3BYUYCHUC (I)I/I?)I/I‘-IGCKI/IX nmponeccoB 1 MCXaHU3MOB, MPUBOAAIINX K HEJIMHEHHO-OIITHIECKUM
s dexTam, 0cOOEHHOCTEH NX MPOTEKAHHSI B PA3IMYHBIX AUCIIEPCHBIX Cpeliax;

® HCIOJIb30BaHUE MOJYYCHHBIX TCOPETHUCCKUX 3HAHUM O HEITMHEHHO-ONTUYECKUX SBJICHUSIX B
3aa4ax H3YUYCHUS BSaHMOHeﬁCTBHH JIa3CPHOI0 HU3JIydCHHd C BCIICCTBOM, B TOM YHUCIIC, B
JTUcTiepcHoi (dase;

e MpUOOpPETCHHE HABBIKOB M YMCHUH MO PEIICHUIO MPAKTUYCCKUX 3a/a4 MO HCCIICIOBAHUIO
HEJIMHENHO-OIITHYCCKHUX XapaKTCPUCTHK BCUICCTB.

PacnpOCTpaHe}me OINITUYECCKHUX BOJH B aTMOC(l)epe ((I)aKyJ'IBTaTI/IBHaﬂ IUCIUIUINHA, 2 3a9E€THBIC
€JIMHUIIBI, 72 Jaca)

[IpoBonuTCA CHUCTEMAaTUYECKOE W3JI0KEHUE TEOPUU PpACCEsIHUS ONTUYECKUX BOJH
OTIICIbHBIMU  YacTULAMU M aHcaMOieM yacTull a’po3oist B armocdepe. Bwmecte c
TPaJULIMOHHBIMU BOMPOCAMH TEPEeHOCA H3IMy4YCHUS (3aTyXaHHUS SHEPTUU DJIEKTPOMATHUTHBIX
BOJIH OINTHUYECKOTO JMAaNa30Ha) pacCcMaTpUBaIOTCA (DIYKTyallud MHTEHCUBHOCTH H3JIy4EHUS B
TypOyJneHTHOH armocdepe, sBiIeHHE peppakiuy Ja3epHBIX IyYKOB U  OCOOECHHOCTH
pacnpoCTpaHEHUs] IOJIIPU30BAHHOIO HU3JIYyUYEHUS M KOPOTKHX HMITYJIBCOB ONTHYECKOIO
U3ITyYEeHUS.

[ensiMu OCBOEHMSI TUCIUIUINHBI SBIISIOTCS:

e roxydeHue o0mepu3nIeCKUX 3HAHUHI 110 OCHOBAM B3aUMOCHCTBUS ONTUYECKOTO M3ITy4EeHUS
¢ atMoc¢epoii Kak MOTJIOMAIOIIEH 1 pacCeHBAIOIICH CPEIOi;

® [IOJy4€HHUE 3HAHUN O PaclpOCTPaHEHUH ONTUYECKUX BOJH B pACCEUBAIOLICH U TypOyJIEeHTHOM
aTMocdepe 1 crioco0ax OLIEHKH NapaMeTPOB CBETOBBIX ITYYKOB;

® [OoJyueHHUE 3HAHUH 00 OCOOCHHOCTSIX pAcIpOCTPAaHEHHUH ONTHYECKHX HUMIIYJIbCOB B
JMHENHBIX U HENMHEWHBIX AUCIEPTUPYIOIINX Cpeax.

MarepuaJbl, CTPYKTYPbl U NPUOOPHI MOJYNPOBOJAHUKOBOH ONTOIJIEKTPOHHUKH armocdepe
(PakynpraTHBHAS JUCHUILIMHA, 2 3a4ETHBIC SAUHUIBI, 72 Yaca)

Hucnunnuna «Marepuaisl, CTPYKTYpPBI u npuOOpbI IOy TIPOBOTHUKOBOM
OTITORJIEKTPOHUKW» PACIIUPSET W YIIIyOJISIET CBEICHUS O MOJYMPOBOJHUKOBBIX Marepuaiax u
OTMTORJIEKTPOHHBIX TOJYNPOBOJHUKOBBIX MPUOOpax, IOJY4YEHHbIE B TPOIECCE OCBOCHUS
qucUIinH «Pu3nka moxynpoBOIHUKOBY U «PU3HKa MOTYTTPOBOIHUKOBBIX PUOOPOBY.

[lenp oOcBOEHUS JOUCLMIUIMHBI — [IO3HAKOMHUTBCSA CO  CBOWCTBAMM  OCHOBHBIX
MOTYTPOBOIHUKOBBIX MAaTEPHANIOB ONTOXEKTPOHUKH, MapaMmMeTpaMu BaXKHEUITUX OapbepHBIX
CTPYKTYp (p—N-TIepexo/IoB W TETEepPONepexo/ioB), a TakXke ¢ MpPUHIUIAMUA JCHCTBUA,
KOHCTPYKUHMSAMU U XapaKTEPUCTUKAMHU COBPEMEHHBIX IMOJYIPOBOJHUKOBBIX ONTOAIEKTPOHHBIX
puOOpOB.

ConepxaHne  JNUCHMIUIMHBI ~ BKJIIFOYA€T  KpaTKW€  CBEICHHS O CBOMCTBaxX
MOJTYTIPOBOIHUKOBBIX O0aphepHBIX CTPYKTYp — P-N-TIepexo 0B U rerepomnepexonon. Kpome Toro,
paccMaTpUBaOTCS CBOMCTBA BaKHEHUIIUX MOJIYNPOBOAHUKOBBIX MATEPUATIOB, UCIIOJIb3YOIMINXCS
B ONTOXIEKTPOHUKE. TakoM MOAXOJ [MAaeT B JAJbHEUIIEM BO3MOYKHOCTb IPOCIENUTH CBS3b
mapaMeTpoB M XapaKTEPHCTUK  ONTORJEKTPOHHBIX  MPUOOpPOB ¢  MapamMeTpaMu
MOJIYIIPOBOIHUKOBOTO MaTepHalia U MpUOOPHOUN CTPYKTYPBHI.

N3ydeHune quCHUIUIMHBI PEANOIAracT BHITOIHEHHE CICAYIOMMX 3a1a4:
® 3HAKOMCTBO C OCHOBHBIMH CBOWCTBAMH IOJYIPOBOJAHHMKOBBIX MaTepUaIOB U OapbepHBIX
CTPYKTYP, UCTIONB3YIOIIMXCS JJIsl CO3/IaHUsI COBPEMEHHBIX ONTOAIEKTPOHHBIX TPHUOOPOB;



® Ppa3BHUTHE HABBIKOB pacyeTa MapaMeTpoB U XapaKTEPUCTHK MOIYIPOBOIHUKOBBIX MPUOOPHBIX
CTPYKTYP AJI1 ONTODJIEKTPOHUKH;

e MpUOOpPETEeHHE HABBIKOB SKCIIEPUMEHTAIBHOIO ONpEENCHHUs MapaMeTpOB U XapaKTEePUCTHK
MIOJTYTIPOBOTHUKOBBIX ONTORJIEKTPOHHBIX IPUOOPOB.

HH3K0pa3MeprIe CTPYKTYPBI B 3JIEKTPOHHKE (DaxynpTaTBHAS AUCIUIUINHA, 2 3a4ETHBIE €IHHMIIBL,
72 gaca)
Hucuumimna «HuzkopazMepHble CTPYKTYpPbl B 3JIEKTPOHUKE» Pa3BUBACT MPEJCTABICHUSA O
CBOMCTBax IMOJIYIIPOBOAHHUKOBBIX MaTCpHUaIoB U HpI/I60pOB, IMOJIYYCHHBIC B IIPOLECCE OCBOCHUA
qaucuurmine - «Pusuka NOJIYIPpOBOAHHUKOB» H «®Pusznka MMOJIYIIPOBOAHUKOBBIX HpI/I60p0B»,
IMPUMCHHUTCIIBHO K HU3KOPA3MCPHBIM CTPYKTYpPaM. L[eJ'Hp OCBOCHUA NUCHUIIIMHBI — ITO3HAKOMUTD
0o0yyaromuxcst € OCHOBAaMH TEOPUH DHEPreTUYECKOTO CIEKTpa, JIEKTPOPU3NYECKUX U
ONTUYECKUX CBOWCTB HHU3KOPa3MEpHBIX IIOJYIPOBOJHUKOBBIX CTPYKTYyp, IpPUMEPAMH HX
HCIIOJIb30BaHUA B HpI/I60an TBepJIOTCHBHOfI OJICKTPOHUKMU. HOKaSHBaeTCH, KakK pe€ajibHbIC
COCTaB U pa3sMEpPhl DIEMEHTOB, COCTABIIAIOIINX IIOJYIIPOBOAHUKOBYIO CTPYKTYpPY, OKa3bIBarOT
BJIMAHUC Ha BHCpFeTI/I‘leCKI/Iﬁ CIICKTP U BOJIHOBBIC (bYHKI_[I/II/I HOCHUTEJIEH 3apsaga, ONTUYCCKUE U
JJICKTPUYECKHUE CBOMCTBA CTPYKTYphl, KaK O3TH CBOHCTBAa WCIOJB3YIOTCS B MpUOOpax
TBCp,Z[OTGJ'IBHOfI OJICKTPOHUKH.
I/I3yquI/Ie AUCHUIUIMHBI ITPEATIONIAracT BBIIOJIHCHUC CIICAYOIHNX 3a4a4q:
® 3HAKOMCTBO C DJJICKTPUYECKHMMH U  OINTHYCCKHUMH CBOWCTBAMHU HHU3KOPAa3MCPHBIX
MMOJIYIIPOBOAHUKOBBIX CTPYKTYP — KBAHTOBBIX M, CBCPXPCHICTOK, KBAHTOBLIX HPITefI,
KBAHTOBBLIX TOYCK;

® 3HAKOMCTBO C IPUHUUIAMHU JEHCTBUS COBPEMEHHBIX HIPUOOPOB MHKpPO-, ONTO- U
HAaHOJ3JICKTPOHUKHU Ha OCHOBC HU3KOPA3SMCPHBIX CTPYKTY]P,

® DPA3BUTHUC HABBIKOB pacuc€Ta OCHOBHBIX BHGKTPO(I)I/BI/I‘-ICCKI/IX U OITHYCCKUX TMMapaMCTpPOB
HU3KOPAa3MCPHBIX CTPYKTYP.

Teopml MOTPAHUYHOIO CJI0A (DakynbTaTUBHAS TUCUUIUINHA, 2 3a49ETHBIC CANHUIB, 72 daca)

Lenu MuCHMIUIMHBL: MOTy4YeHHE 3HAaHUHM U pOpMHUpPOBAaHUE Y aCTUPAHTOB OOLIEKYJIbTYPHBIX
U NpopecCHOHANbHBIX  KOMIETEHIMH, 4YTOObl  3HaTh  3aKOHOMEPHOCTH  JUHAMUKU
MMPOCTPAHCTBCHHBIX HCCTAIIMOHAPHBIX U YCTAHOBHUBIINXCA TEYECHUHN )KH,HKOCTCﬁ H ra3a B paMKax
HpI/I6J'II/I)KCHI/I$I IIOrpaHUYHOro CJI0d, KaK IJId JTaMUHApPHOT'O, TaK H Typ6y.]'IeHTHOl"O peKrnuMa
JBHXXCHUA, BJIaACTh MATEMAaTHUYCCKUMU MCTOAAaMU OIIMCAaHUsA AaABTOMOACIIBHBIX pCI_HeHI/Iﬁ
ypaBHeHI/Iﬁ MOrpaHUYHOIO CJI0Ad, YMCTh HCIIOJIb30BATh COBPEMCHHBIC MOJCIN Typ6y.HCHTHOCTI/I
pa3In4HOTO YPOBHA CJIOXKHOCTU B HpO(l)CCCHOHaHLHOfI ACATCIIbBHOCTU, IPUMCHATH D9KOHOMHUYHLIC
YHUCJIICHHBIC METOAbI IJIA pvaéTa JJaMUHApPHBIX U Typ6y.TIeHTHBIX IMOrpaHUYHBIX CJIOCB JIA
pelIeHus] MH)KEHEPHBIX U (DyHJaMEHTAIbHBIX 33]a4, YMETh YIPABJIATh IMOTPAHUYHBIM CIIOEM C
HOEJIBK0 YCTPAHCHHA OTPbIBA IOTPAHUYHOIO CJIOA WKW MNEPEMEIICHHA TOYKHU OTPbIBA BHU3 110
IMOTOKY IJI1 YMCHBIICHUA COIPOTUBJICHUA W IMOBBIIICHUA HO)I’I)éMHOﬁ CHUJIbI O6TeKaeMOFO TCIa,
YMCTb IPOBOJAUTH AHAJIOTHIO MCKY IIpOoLHECCaMU IIEPCHOCA UMITYJIbCA, TCIIJIa U MACChI B paMKax
TCOPUHU MMOTPAHHUYIHOT'O CJIO.
B pesynbTare 0CBOCHUS AUCHUILTMHBI 00YYaroIEeHCs TOTHKEH:
3namo:
OCHOBHBIC IIOJIOKCHHA TCOPUH IMOrpaHUYHOIO CJIOd MW METOAblI JSKCICPHUMCHTAJIBHOIO0O H
TCOPCTUUCCKOTO HCCICAOBAHUA JUHAMUYCCKHX, TCIIJIOBBIX H )II/I(i)(by3I/IOHHBIX IOrpaHU4HbIX
CJIOEB.



Ymemu:

MOJIETIMPOBaTh B paMKax MOTPAaHUYHOTO CJIOS JaMUHApHble M TYpOyJIEHTHbIE TEeUeHUs
CKMMaeMON U HEC)KMMAaeMOH )KHUJIKOCTH C IPUMEHEHHEM Mojiesiell TypOyJIeHTHOCTH Pa3IndyHOTO
YPOBHSI CJIOXKHOCTH U C Y4ETOM TMEpeHoca Temjia W MacChl MPUMEHUTENBHO K MPUPOIHBIM
SIBIICHUSIM ¥ HH)KEHEPHBIM 3a1auaM.

Braoems:

YUCJICHHBIMH METOJIaMU pacdyéTa MOTPaHUYHBIX CJIIOEB MPOCTPAHCTBEHHBIX HECTAIIMOHAPHBIX U
YCTAaHOBUBIIUXCS JJAMUHAPHBIX U TypOYJICHTHBIX TCUCHU M HABBIKAMHU PAOOTHI CO CTICIIHATBHON
JIUTEpaTypoil.

Teopus Tenjio-u MaccooOMeHa (DakysbTaTUBHAS TUCIUILIMHA, 2 3a4ETHBIE €MHUIIBI, 72 Yaca)

[enu qucuuIuIMHBL: 00y4YeHHE aCIUPAHTOB

e npodeccuoHaNbHOMY MMOHUMAHHUIO TEOPUU IPOLECCOB TEIUIONPOBOAHOCTH, KOHBEKTUBHOIO
TEII0OOMEHa, TemmooOMeHa Tpu  (a30BBIX W XMMHUYECKMX  NPEBpAlllCHUSIX B
MHOTOKOMIIOHEHTHBIX CPElax U TEII000MEHY HU3ITyUYCHUEM;

® BJAJCHUI0O YHUCICHHOIO MOJEJIMPOBAHMS IPOLECCOB IIEpEHOCA TEIIa U MAacChl
IIPUMEHUTEIBHO K BHYTPEHHUM U BHEIIHUM 33Jla4aM FHAPOadPOIUHAMUKY;

® IPAKTUYECKOMY IIPUMEHEHHUI0 TEOpUU K pacu€ry TEIUIO-M MAacCOOTJA4Yd B JIBUraTellx,
PaKEeTHBIX COILIaX M TEIJI00OMEHHBIX anmnapaTax Ha OCHOBE BBIUMCIIUTENBHBIX JIAOOPATOPHBIX
pa0or.

B pesynbTare 0OCBOCHHUS AUCHUIUTMHBI 00YYArOIIUICS aCIUPAHT JOJDKEH:

3nams:

OCHOBHBIE [OJIO)KEHUS YUYEHHUS: O 3aKOHAX TEIUIONPOBOJAHOCTH MpPH CTAlMOHAPHOM U
HEYCTaHOBUBIIEMCS PEXKHUME JUISl U30TPOIMHBIX M aHU30TPOIHBIX TeJl; O TEOPUHU KOHBEKTUBHOTO
nepeHoca Telyia, UMITyJIbca M SHEPTUU MPH JAMUHAPHOM U TypOYJIEHTHOM pEeXHME TE€UEeHHUs
MHOTOKOMIIOHEHTHBIX ~Cp€Jl; O TEOpHUH TeluiooOMeHa TMpH (a30BbIX U  XUMHYECKHX
NpEeBpalCHUSIX B MHOTOKOMIIOHEHTHBIX Cpeax; 00 OCHOBHBIX 3aKOHAaX TEIUIOBOIO M3JIyueHHs B
NOIJIOUIAIOIIMX U M3JIYYaolUX CpeAax U O METOJax pacdyéra TEIJIOBOM 3alUThl TEXHUYECKHX
YCTPOUCTB M pacuéra TeIUIOOOMEHHBIX aIIapaToB.

Ymemo:

aHaJIM3UpOBaTh W pa3dupaThCs B NpodieMax IMepeHoca Temja Macchl M JHEpruu;
MIPOBOAMTH Pacu€Thl 3a7a4 TEIUIONPOBOJAHOCTH; MOJEIUPOBATh MPOIIECCHl MepeHoca Teria npu
BBIHY)KJICHHON M €CTECTBEHHOH KOHBEKIMH JUIl JIAMHUHAPHOTO U TYpOYJIEHTHOTO pexHuMa
TEYEHUsS; aHAIN3UPOBAaTh M PACCUUTHIBATh TEIUIOOOMEH MpH (DAa30BBIX U XUMHUYECKUX
IIPEBPALICHUSX B MHOTOKOMIIOHEHTHBIX CPEAAX ; PACCUMTHIBATH TEIJIO-U MACCOOTAAuy, a TAKKe
3a/1a4M TEIJIOro N3JIyYEHHUs B NOMIOMIAIOIINX U U3JIyYalolUX CPEAAX.

Braoemy:

COBPEMEHHBIMM METOJaMHU pacuera: 3ajad TeIUIONPOBOJHOCTH; BBIHYXKICHHOH H
€CTeCTBEHHON KOHBEKLUHU MPHU JJAMUHAPHOM U TYpOYJIEHTHOM pEeXHME T€UECHUS; TeIiooOMeHa
npu (GazoBbIX M XMMHYECKHUX MPEBPALIEHUS; TEIJIO-U MAacoOTJa4d B MHOTOKOMITOHEHTHBIX
cpellax U TEIUIOBOIO U3JIy4YEeHHMs B MOTJIAIIAIOIINX U U3JTyYalolUX CPeNax.

4.6. IlporpaMMbl KaHAUAATCKUX MHHHMYMOB, KOTOpPbIE ObUIM YUYTEHBI NMPU (POPMUPOBAHUU
pabounx mporpaMM AHMCIUIUIMH, MOJHOCTBIO COOTBETCTBYIOT [IporpaMmam KaHIUAATCKUX
9K3aMEHOB M0 HUCTOpUHM H (uinocopun HAyKH, HWHOCTPAHHOMY SI3BIKY W CIICIUAIBHBIM



JTUCIUTIIINHAM, YTBEPXKIEHHBIM NpuKazoM MuHoOpHayku Poccun ot 8 oktsOps 2007 r. Ne 274
(3apeructpupoBan Muntwoctom Poccum 19 okts6ps 2007 r., peructparmonubridi Ne 10363);
TEKCThI IPOTrpaMM TOCTyIHbI Ha caiite BAK mo aapecy http://vak.ed.gov.ru/web/quest/88.
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