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1 HCJ’II’I U 3aa91 U3YICHHUA TUCHUILIMHbI

Lenu oucyunaunol. 11ebI0 OCBOCHUS TUCITUTIIUHBI SIBJISIETCSI (POPMHUPOBAHUE
y acCIMPAHTOB COBPEMEHHOTO MPEICTABICHUS 00 OCHOBHBIX (PHM3WYECKUX TIPOIIEC-
cax, MPOUCXOISAIINX TPY TCHEPAIlUU ¥ YCUJICHUH JIAa3ePHOTO U3ITyUeHHUs, U O METO-
JlaX YIpaBIIEHUsS €T0 MPOCTPAaHCTBEHHBIMH, BPEMEHHBIMH M CTICKTPaTbHBIMU Mapa-
METpPaMHU.

3aoauu uzyyeHus OUCYUNTIUHDL:

— YIIyOuTh U CUCTEMATU3UPOBaTh (PyHIaMEHTAIbHBIC 3HAHWS ACIUPAHTOB
OCHOBHBIX pa3/IesioB (PU3UKHU JIA3€POB C YIETOM HOBEHUIIINX HAYYHBIX JOCTHKCHUA;

— pAacCIIMPUThL TPEACTABICHUS AaCIUPAHTOB O (U3MUECKOW CYTH, METOJax
OIMMCAHMS U CIO0CO0aX IKCIEPUMEHTATBHON pealn3alii pa3IuyHbIX PEKUMOB pa-
0OTHI a3epa,;

— TIOJITOTOBUTH ACHUPAHTOB K HMCIOJIb30BAHUIO TOJYUYECHHBIX 3HAHHUM TPH
OCYIIIECTBJICHUN COOCTBEHHBIX MCCIIEIOBAaHUHN B 00J1aCTH (DU3UKU JIA3€POB.
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2 Mecto aucunmiinibl B ctpykrype OIIOII BO

JIOTHKO-CTPYKTYpHBIN aHAIU3 AUCLUIUIMHBI — nucuuiuimHa «Ousuka nase-
pOB» OTHOCUTCS K JlucuumuimHaM (MOAyJsIM), B TOM YUCJI€ HAPABJICHHbBIE HA MO-
TOTOBKY K CAaue KaHAUJIATCKOro sk3ameHa bioka 2 «Ob6pazoBaTenbHBIN KOMIIO-
HEHT» 00pa30BaTeNIbHON MpOrpamMMbl, HampaBiieHa Ha (OPMHUPOBAHUE BBICOKOTO
YPOBHSI TEOPETUUYECKOW M NPOPECCHOHATIBHONW IMOATOTOBKM IO CIELHMAIBLHOCTH
1.3.19 «JlazepHas ¢pu3uka» MOATOTOBKH HAYYHBIX U HAyYHO-TIEJArOTMUECKUX KaJ-
poB B ®I'bOY BO «JlonI ' TY». Ona momMoraeT 0CBOUTh OOITUE KOHLIETINH (HPU3UKH
Ja3epoB, TITyOOKO MOHATh OCHOBHBIE Pa3/1€iIbl STOW HAyKH U HAyYUTHCS IPUMEHATD
IIOJIyYCHHBIC 3HAHUS IS PEILICHMS UCCIIE0BATENbCKUX U MPUKIIAIHBIX 3a/1a4.

JucuuniauHa peanusyercst Kadeapoi 3IeKTPOHUKHU U paauopU3UKH,

OcHoBbIBaeTcsl Ha 0a3ze AMCLUMILUIMH, W3YYEHHBIX B PE3yJbTaTe€ OCBOCHUS
MPEAIIECTBYIOIMX MPOTrpaMM CHEUANINTETa U MaructpaTrypsl, lIlegarormueckas
npakTuka, [[pon3BoACTBEHHAs NMPaKTHKA (HAYYHO-HCCIIE0BaTENbCKas padboTa).

SBnseTcss OCHOBOM U1l M3YYEHHUs CIEAYIOINX AucuuiuiviH: Hayunas nes-
TEJIBbHOCTh ACIIUPAHTA, HAMPABIICHHAS HA BBINOJHEHUE TUCCEPTAI[MU HA COMCKAHUE
YYEHOU CTENEHU KaHauaaTa Hayk, [loaroroBka nmyOnukanuii v (M) 3asBOK Ha Ia-
TEHTbI Ha U300pETEeHNs, MOJIE3HbIE MOJIENH, a TAK)KE HaIlpaBjieHa Ha (POPMHUPOBAHUE
KOMIETEHIIMI TI0 YMEHUIO HCII0Ib30BaTh 3HAHUSI B pAa3JIMUYHbBIX Cepax HayuyHOH Je-
ATEIBHOCTH, CIIOCOOHOCTH CaMOCTOSITEJIBHO OCYILECTBISATh HAYYHO-HCCIIEN0Ba-
TEJNbCKYIO JIEATEIbHOCTh B COOTBETCTBYIOUIEH MpOoQecCHOHaIbHON 00JacTH C HC-
M0JIb30BAHUEM COBPEMEHHBIX METOJIOB UCCIEI0BaHUS U MHPOPMALMOHHO-KOMMY-
HUKALIMOHHBIX TEXHOJIOTHA.

OO01ast Tpy10EMKOCTh OCBOCHHS AUCLIMIUIMHBI COCTABIISIET O 3a4ETHBIX €/1U-
Huil, 180 ak.u. [IporpamMmMoil qTUCHUTIIIMHBI TPETyCMOTPEHBI JIEKIIMOHHBIE (36 ak.4.),
npakTrdeckue (36 ak. u.) 3aHATHSA U caMOCTOsTeNIbHAs padoTa acrimpanTa (108 ak. u.).
JucuunnuHa uzydaercs Bo 1 cemectpe.

dopma NpOMEKYTOYHON aTTECTALNN — DK3aMEH.
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3 O0BbEM 1 BUABI 3aHATHH MO JUCIHUILINHE

OO6mrast TpyA0éMKOCTh YICOHON TUCITUTIIMHBI COCTABISET 5 3aU€THBIX €u-
aur, 180 ak.u.

CamocrostensHas padora crynenra (CPC) Bkirouaer npopabOTKy MaTepHa-
JIOB JIEKIIUH, TOJTOTOBKY K MPAKTUYECKUM 3aHATHUSM, TEKYIIEMY KOHTPOJIIO, CaMO-
CTOSATEIBHOE U3yUEHHE MaTepraia U MOJTOTOBKY K 3K3aMEHY .

[Ipu opranm3zanuu BHEAYIUTOPHOM CAMOCTOSITEILHOW pa0OTHI MO JTaHHOM
JTUCHUIUIMHE UCTIONB3YIOTCS (POPMBI U pactipesiesienre o0rompkera Bpemenu Ha CPC
JUTSE O9HOM (pOpMBI OOYUEHHUS B COOTBETCTBUU C TaOHIIeH 1.

Ta6nuna 1 — Pacnpenenenue 6ropxera BpeMenn Ha CPC

Ak.4. 110
. Bcero
Bun yuebHoit paboTbl cemecTpam
aK.d.
1
AymuTopHas paboTa, B TOM YHCJIE: 72 72
Jlexmmm (JI) 36 36
[Tpaktuyeckue 3anstus (I13) 36 36
Jlaboparopusie pabots (JIP) - -
KypcoBasi pabota/KypcoBoii MPOEKT - -
CamMocTtosTenpHas paboTa acupaHTa, B TOM YHUCIIC: 108 108
[ToaroroBka K JIEKIIUAM 9 9
[TonroroBka Kk 1a00paTOpHBIM paboTaM - -
IToaroToBka K NpakTUYECKUM 3aHATHIM / CEMUHApaM 18 18
Brinmonnenue kypcoBoi paboThl / mpoekTa - -
Pacuetno-rpaduyeckas padora (PI'P) -
Pedepar (nnauBuayanbHOE 3a1aHNE) - -
Jomaminaee 3aganue (MHAMBUIYaTbHOE 3a]JaHNE) - -
[TonroroBka K KOHTPOJIBHOU paboTe - -
[ToaroToBKa K KOJJIOKBHYMY 9 9
Ananutnueckuit ”HQOpMaIMOHHBIN MTOUCK 18 18
Pabora B 6ubnnoreke 18 18
[ToaroToBka K 9K3aMeHy 36 36
[IpomesxkyTouHas aTTecTanus — 9K3aMeH 3 3
OO6m1ast TpyA0€MKOCTh TUCITUTLIMHBI
aK.4. 180 180
3.€. 5 5




4 Conepxkanue TUCHUILTHHBI

JucuunnuHa pazouta Ha 10 pa3genos:

— pasnen 1 (BBeaeHue B na3zepHyto GU3UKY);

— paznen 2 (JIuaus nepexona. YmpeHue CeKTpaabHbIX JTHHUH);

— pasnen 3 (KorepeHTHOE yCHIICHHE U3TyUYCHHUS);

— pazzaen 4 (OTKpBIThIC PE30HATOPHI);

— pazzaen 5 (CrannoHapHas reHeparus);

— pasaen 6 (YpaBHEHUs JJIs pa3HOCTU HACEJICHHOCTEH M MHTCHCUBHOCTH B
pe3oHaTope);

— paszen 7 (Moaysiius JoOOpOTHOCTH);

— pazaen 8 (CUHXpOHU3AIMS MOJI U YJIIBTPAKOPOTKHE JTa3ePHBIC HMITYJIBCHI);

— paszen 9 (Cenekuust Mop);

— paznen 10 (Tumsl 1a3epos).

Buap! 3aHsSTHIA 10 IUCIUILIMHE U paclpeieeHIe ayIuTOPHBIX 4aCOB IPUBe-
JICHBI B Ta0IHUIIE 2.



Tabnuua 2 — Buasl 3aHATHIA 110 JUCHUTUTMHE W PaclipeieiCHUe ayIMTOPHBIX YacoB (ouHast popma o0ydcHwMs)

Tema
Ne HaumenoBanue N Tpynoem- | Tewmsl npaktuueckux | Tpynoem- Tpynoem-
Conep:xaHue JIEKIIMOHHBIX 3aHATUI 9 71ab0paTOPHBIX
/11 | pa3aerna TUCHUILITAHbI KOCTb B aK.4. 3aHATUN KOCTb B aK.u. . |KOCTb B aK.d.
3aHSATUI
1-i1 cemecTp
Mecrto nazepoB B coBpeMeHHOM Mupe. OCHOB-
. CrioHTaHHbIE U BBI-
Hble oHATHS. [lepexoipl B aToMe 1o JeHCTBUEM
Beenenue B nazepHyro HYXKJICHHbIE  TIepe-
1 AIIEKTPOMArHUTHOTO M3TydeHus. CIOHTaHHbIE U 4 4 - -
pusuicy BBIH eHHble niepexonbl. Koaddumentsr DiiH xomL. Kooy
YA P ' €HTbI DUHIITENHA.
ITeitHa.
Jlunus nepexona. OAHOpPOJHOE U HEOJHOPOAHOE YIIUPEHUE MexaHu3MBbl yImpe-
2 |YumpeHue CueKTpaib CIEeKTpaIbHbIX JUHUN. MeXxaHU3MBbl YIIUPEHUS 2 HUS U QopMa CIIeK- 2 - -
HBIX JIUHUN 1 (opMa CEKTPAJIbHBIX JIMHUH. TPaJIbHbBIX JTUHUMH.
Ceuenne mnepexoma. VHBepcusi 3acelneHHO-
cteil. AktuBHas cpena. Hakauka. Ycunenue usz-
Koaddunument ycu-
nydeHus. DpQeKT HackleHUs YCUIeHHs U 10-
JICHUSI UMIIYJIbCHOIO
KorepentHoe ycune- | riomenus. IHTeHCUBHOCTH HachleHus. Koad-
3 4 YCHJIUTENS. Dop- 4 - -
HUE U3ITy4EHUS (GUIMEHT yCUJICHUS HETIPEPBIBHOTO YCUIIUTEIS. wviyta  ®panma-Ho
Koaddurment ycunenus uMnyabCHOTO yCUITU- I[]ZI/IFa P
tensa. Popmyna Ppanna-Hoxsura. MHoromnpo- '
XOJIHbIE€ YCUIIUTENIN
[Tonsitue 00 oTKpbITOM pe3oHaTope. Cxon-
CTBO U paznuuue uHTeppepomerpa Dabdpu-
[lepo u nazepHoro pesonaropa. OCHOBHbIE MO-
noxxenus teopun Poxkca u JIu. Ycnosue ycTou- OcCHOBHBIE TIOJIOXKE-
YUBOCTU pe30oHaTopa. Pe3oHarop c 1uiockumm Hus Teopun dokca n
OTKpBITBIE pE30Ha- N .
4 Topbl 3epkajamMu, KOH(POKAIBHBIN pe3oHarop. [ayc- 4 JIn. YcmoBue ycroii- 4 - -
COB ITY4OK B CBOOOJIHOM MPOCTPAHCTBE U B pe- YUBOCTHU pe3oHa-
30HATOpE C BOTHYTBHIMU 3epKanamu. [Ipomonsb- Topa.
Hble MOAbl pe3oHaropa. [lomspuzannoHHbIE
MOJIbI pe3oHaTopa. KosblieBoi pe3oHaTop u ero
0COOEHHOCTH.




Tema

No HaunmenoBanue . Tpynoem- | Tembl npaktuueckux | Tpymoem- Tpynoem-
Coneprkanue JEKIMOHHBIX 3aHITUI . T1a00paTOPHBIX
/11 | paszaena AUCIUATUTAHB KOCTb B aK.4. 3aHATUN KOCTb B aK.4. . [KOCTb B aK.u.
3aHSATHIA
YcnoBue caMoBO30YKIEHUSI OTKPBITOTO Pe30-
YcnoBue caMoBO3-
Hatopa. Ilopor renepauuu. CranuoHapHas re-
CraunonapHas reHe- . Oy)XIeHHS  OTKpBI-
5 Heparusa. OnTuManbHbI KO3(PGUIIMEHT OTpa- 2 2 - -
pauus TOTO  pe3oHaropa.
xkeHus 3epkana (pezonarop Padpu-Ilepo u
o [Topor renepanuu.
KOJIbIIEBOM PE30HATOD).
YpaBHeHUe Ui Pa3HOCTU HACETICHHOCTEH [T
3-X-ypOBHEBOH U 4-X-ypOBHEBOU Mojenu. Boi-
yp yp A VYpaBHeHue A pas-
VpaBHEHHUS 1S pa3HO- XOAHAsI MOIHOCTh HENPEPHIBHOTO T€HEPATOPA.
. HOCTH  HACEJIEHHO-
CTH HACEJICHHOCTEH 1 | YpaBHEHUE ISl THTEHCUBHOCTHU TI0JIS B pe30HA- .
6 4 cTeil mns 3-Xx-ypoB- 4 - -
MHTEHCUBHOCTH B pe- | Tope. BpeMs ycTaHOBJIEHHS CTallMOHAPHOTO pe- HeBOG 1 A-X-VDOBHE
30HaTOpe YKUMa U pelakcallmOHHAas 4acToTa i 3X-ypOB- BOi MOJIENH yp
HeBOil u 4x-ypoBHeBoit Moaenu. CBoOOAHAS Te- )
Heparusl.
Monynsauus 1oOpOTHOCTU: UJes, YpaBHEHHS,
ONTUMATBHBIA KOI(D(DHUIIMEHT OTpaKCHUS BbI-
XOJIHOTO 3€pKajia, JUIMTEIbHOCTh HMITYJIbCA.
Monayisiimst 1oOpoT- | MeToasl peanu3anuu MOIYIIAIAN JOOPOTHO Merons peanmusanun
7 Y P p M Y p 4 MOJYJISIIMUA  TOOPOT- 4 - -
HOCTH CTH: HaCBIIAIOIIUNUCS MOTJIOTUTENb, Bpallaro- HocTI
mieecst 3epKajgo, IEKTPOONTHUYECCKUN MOIYJIsi- '
TOp, aKycToonTHueckuii Mmoaymnsitop, OBdD-3ep-
KaJio.
I'eneparnus Ha ABYX U O0Jsiee TPOAOIBHBIX MO-
nax. CUHXpOHHU3aLMS MOJ: HJEs, YpaBHEHUS,
napamMeTpbl BBIXOJHOTO H3JIy4eHUs. MeTomabl VYapTpakopoTkue ja-
CuHXpoHU3aIMS MOJT p p A i . A paKop
CUHXPOHHU3AIMU MOJI: HACHIIIAOIIUICS MOTJIO- 3€pHBIE  HUMITYJIbCHI:
8 |u ynmpTpakopoTkue na- . 4 4 - -
TUTEIb, HNEKTPOONTUUYECKUNA MOIYIATOP, aAKY- reHepanus, ycue-
3€pHBIE UMITYIIbChI L
CTOOTNITUYECKHUI MOYJISATOP, KEPPOBCKAS JIMH3A. HUE, TUAarHOCTHKA.
VY ApTpakopoTKHE Ja3epHbIe UMITYJIbChI: TEHEPa-
1S, YCWJICHHE, THarHOCTHKA.
Cenexuus mpoaoJib-
Cenekiusi TPOIOJIBHBIX, MTOTEPEUHBIX, MOJS-
9 Cenexust MoJ 4 HBIX, TIONEPEYHBIX, 4 - -

PU3aITUOHHBIX MOA B PE30HATOPC: MPUHIUIIBI U

MOJISIPU3aIITMOHHBIX




Tema

No HaunmenoBanue . Tpynoem- | Tembl npaktuueckux | Tpymoem- Tpynoem-
Coneprkanue JEKIMOHHBIX 3aHITUI 9 71ab0paTOPHBIX
/11 | paszaena AUCIUATUTAHB KOCTb B aK.4. 3aHATUN KOCTb B aK.4. . [KOCTb B aK.u.
3aHSATHIA
METO/bI IKCIIEPUMEHTAIbHON peanu3auuu. [lo- MOJI B pE€30HAaTOpe:
JaBJICHUE JIBYHANPaBJICHHOW TIeHepaluu B MPUHLIMIIBI U METOIbI
KOJIbIIEBOM pe3oHaTope. B3aumHbie u HEB3auM- AKCIIEPUMEHTaIbHON
HBIE ONTUYECKHUE DJIEMEHTHI. peasinzanuu

l'azoBbie na3zepnl (B TOM 4MCIIE aTOMapHBIE,
WOHHBIE, MOJEKYJSpHbIE, XUMUYeckue, (poto-
JTUCCOIIMOHHBIC, PKCUMEpPHBbIE U T.1.). TBepao- 4

10 Tuns! na3epos Tunsl n1a3zepoB 4 - -
TenbHbIe Ja3epsl. Jlazepsl Ha kpacurensx. Ilo-
JTYIPOBOJHUKOBBIE J1azepbl. JIazepsl Ha cBOOOA-
HBIX 3JIEKTPOHAX.
Bcero ayauropHbix yacos 3a 1-it cemecTp 36 36 -

Bcero ayauTopHBIX 4acoB 3a CEMECTp 36 36 -




5 ®oH/JI O1IEHOYHBIX CPECTB JIsl IPOBeIeHUsI TEKYIEero KOHTPOJIsl ycie-
BA€MOCTH U MPOMEKYTOYHOM ATTECTALMH M0 UTOraM OCBOCHUS TUCHHUILIMHBI

5.1 Kpurepuu onieHMBaHust

B coorBercTBuu ¢ IooxxeHneM 0 KpeAUTHO-MOIYJIbHOW CUCTEME OpraHu3a-
807051 00pa3oBaTEILHOTO rporecca OI'BOY BO «1oHI ' TY»
(https://www.dstu.education/images/structure/license_certificate/polog_kred _modu
l.pdf ) npu oueHuBaHMK CHOPMUPOBAHHOCTH KOMIICTCHIMH IO JUCIMILIMHE HC-

nonb3yercs 100-0annpHas mkania.

Bcero no Tekyieit pabote B cemecTpe acnupaHT MokeT HaopaTh 100 6amios,
B TOM YHCJIE:

— TECTOBBI KOHTPOJIb WJIM YCTHBIH ONPOC Ha KOJUIOKBHyMaX (2 KOJIJIOKBH-
yma) — Bcero 60 6aios;

— 3a BBITIOJIHEHUE MPAKTUYECKUX paboT — Bcero 40 6aiios.

DK3aMeH NPOCTaBISECTCA aBTOMATUYECKH, €CIIM acClIMpaHT HaOpasl B TCUCHUH
cemecTpa He MeHee 60 0aNIOB M OTUMTAJICS 32 KaXIYI0 KOHTPOJIbHYIO TOUKY. Mu-
HUMAJIbHOE KOJIMYECTBO OAJIOB MO KaXXKJAOMY M3 BUJIOB TEKYIIEH pabOThI COCTaB-
aseT 60% OT MaKCHUMaIbHOTO.

DK3aMeH MO0 JUCHUIUIMHE MPOBOAUTCS MO pe3yibTaTaM paboThl B CEMECTpE.
B ciydae, ecnu nonmydeHHasi B cCEMECTpe cCyMMa 0alijloB HE yCTpauBaeT aCIIUPAHTa,
BO BpEeMsI DK3aMEeHa acClMpaHT UMEET MPABO MOBLICUTH UTOTOBYIO OIICHKY. DK3aMeH
M0 AUCITUIUITMHE TIPOBOAUTCS B (hOpME YCTHOTO PK3aMEHa M0 BOMPOCaM, MPEICTaB-
JICHHBIM HIKE, 100 B pe3yJibTaTe TECTUPOBAHUS.

[IIxana oLleHUBAHUS 3HAHUM MPU MMPOBEICHUH NMPOMEKYTOUHOW aTTECTALIUN
npuBesieHa B Tabmuie 3.

Tabnuna 3 —IlIkana orleHUBaHUS 3HAHUN

CyMMa 6aioB 3a BCE BUIBI O1eHKa 110 HAIIMOHAIBLHOM IIKaJIe
y4eOHOIl eI TeTbHOCTH 3a4y€T/9K3aMeH
0-59 He 3auTeHO/HEYIOBIETBOPUTEIHEHO
60-73 3a4TeH0/yA0BIETBOPUTEIBHO
74-89 3a4TEeHO/XOPOIIIO0
90-100 3a4TeHO/OTIINYHO

5.2 /lomamniHee 3aaHue

B kadecTBe JoMamrHero 3a1anusi 00y4JaroIInecs BBIMOTHSIOT:
— ipopaboTKa JIEKIIMOHHOTO MaTepHana;

— BBITIOJTHEHUE TTPAKTUYCCKUX 3aTaHUH.


https://www.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf
https://www.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf
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5.3 OneHo4YHbIE CpeacTBa VIS CAMOCTOSITeIbHOI padoThl M TEKYIero
KOHTPOJIsl YCIIeBAEMOCTH

1. [aiite onpenenenue gazepa. YeM OH OTIMYAETCS OT OOBIYHOIO UCTOY-
HUKa cBeTa?

2. Onummre npouecc BbIHYXIEHHOT0 n3iydeHus. Kak oH cBs3aH ¢ pabo-
TOM J1azepa’?

3. Uro Takoe MHBepCHas 3acelleHHOCTh ypoBHel? Ilouemy oHa HeoOXxo-
JUMa JUIsl TEHEPALUH JIa3€pPHOTO U3ITy4eHUs?

4.  OObBscHUTE NPUHLIUI PAOOTHI TPEXYPOBHEBOM U YETHIPEXYPOBHEBOM Ja-
3epHbIX cucteM. Kakas n3 Hux s¢extuBHee u nouemy?

5. Yro Takoe onTuyeckuil pezoHatop? Kakue TUIIbI pe30HATOPOB KUCIIONb-
3YIOTCS B Jlazepax?

6. [lepeunciaure OCHOBHBIE THUIIBI JIa3epOB (Ia30BbIe, TBEPAOTEIbHbIE, M10-
JTYTPOBOAHHUKOBBIE, )KUJIKOCTHBIE). B ueM ux KitoueBblie pa3zinuuus?

7.  Onummre npuHun padotsl renuii-neoHoBoro (He-Ne) nazepa. Kakas
JUTMHA BOJIHBI Y €r0 U3JIy4YEeHUS?

8. Kak pa6otaet Nd:Y AG-nmazep? KakoBbI €ro OCHOBHBIC TPUMEHEHUS?

9. B 4em 0coO0eHHOCTD MOTYITPOBOAHUKOBBIX JIa3epOB (JIa3epHBIX TUOI0B)?
['ne onn npumeHstoTCS?

10. Yro Takoe 3xcumepHbIe sa3epbl? Kakue ra3bl HCIOIb3YIOTCS B X aKTHB-
HOM cpene?

11. Yro Takoe mpojioJibHbIE U MONEepeuHble Mokl B Ja3epe? Kak oHu Biu-
SIOT Ha CIEKTP U3ITy4dECHUS?

12. OO®BscHHUTE MOHATHE TOOPOTHOCTH pe3oHaTropa. Kak oHa BiIuseT Ha pa-
ooty nazepa?

13. Yro Takoe «mazep ¢ CMHHXpoHM3aIue Mo ? Kakue TUITbI UMITYJIbCOB OH
reHepupyer?

14. Kak pabotaetr Q-nepekitouatens B azepax? Kakue Tumbl Q-mepexiito-
YEHUS CYIECTBYIOT?

15.  OnuiuTe NPUHIUI TeHEepaluid CBEPXKOPOTKUX UMITYJIbCOB ((heMToce-
KYHJIHBIE J1a3€phl).

5.4 Bonpochsl AJis1 NOATOTOBKHU K 3K3aMeHYy

1. Yto Takoe ko3 PUIMEHT ycuIIeHUs] aKTUBHOU cpeaibl? OT Yero oH 3aBu-
cut?

2. Kax onpenensiercst mopor resepanuu jazepa? Kakue ¢daktopbl Ha Hero
BIIUSIOT?
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3. OnuiuTe sSIBICHUE HACBIILICHUS YCUJICHUS B Jiazepax.

4. Yro takoe «razepubiii muHD» (laser filamentation)? B kakux ycinoBusx oH
BO3HHKAET?

5. Kak pabotaer napamerpuueckuit reaepatop cseta (OPO)?

6. KakoBbl OCHOBHBIE MPUMEHEHUS JIA3€POB B MPOMBIILIEHHOCTH (pe3Ka,
CBapka, MapKUpoBKa)?

7. Kak 5a3zepbl UCIOJIB3YIOTCSI B MEUIIMHE (XUPYPTHUsi, KOCMETOJIOTHS, 1ha-
THOCTHKA)?

8. OmumuTe pok JIa3epoB B ONTUICCKOMN CBSA3H U TEICKOMMYHUKAITHSIX.

9. Kaxkue nazepsl MPUMEHSIOTCS B BOGHHOM TEXHUKE (JJa3epHOE HaBElIEHUE,
cuctemsl [1PO)?

10. Kak na3zepbl HCIONB3YIOTCS B HAYYHBIX UCCIIEA0BAHUIX (CIIEKTPOCKOMIHS,
XOJIO/THBIE aTOMBI)?

11. Yto Takoe HenuHeliHas ontuka? Kakue HenmuHelHble 3(D()EKTh Ba>KHbI
TS J1a3epoB?

12. OnummTe npouecc renepamnuu BTopoit rapmonuku (SHQG). ['ne on mpu-
MeHsieTCs?

13. Yto Takoe camookycupoBKka U 1ehOKyCHPOBKA JTa3epHOTO MydyKa?

14. Kak paboTaeT BIHYKJIEHHOE€ KOMOMHAIIMOHHOE paccesHue (SRS)?

15. Yto Takoe ONTUYECKHE COJIUTOHBI B JIA3EPHBIX CHUCTEMax?

16. Kak na3epsl UCIIOJIB3YIOTCS B CIIEKTPOCKOIUY TOTJIOMICHUS U JIIOMUHEC-
LEHIINU?

17. Yo takoe LIDAR? Kak on paGoTaet?

18. OnummTe MeToA Ja3epHO-UCKPOBOW HSMHUCCHOHHON CHEKTPOCKOTHH
(LIBS).

19. Kak mazepbl mpumeHsoTCs B Toorpadun’?

20. Yrto Takoe ontudeckre nMuHNEThI? Kak onn padoTaror?

21. KakoBbl nocaeaaue JOCTHKEHUS B 001aCTH BOJIOKOHHBIX JIa3€POB?

22. Yto Takoe KBAaHTOBbIE KacKaIHbIE J1a3epbl? [ 1e OHM MpUMEHsIOTCS?

23. Kakue nepcrneKTUBbl y TeparepluoBbIX Ja3epoB?

24. Kak pa3BuBaroTcs Jiazepbl Ha CBOOOHBIX dJiekTpoHax (JICD)?

25. Kakue HOBbIE MaTepuasbl UCIIOIB3YIOTCS JJIsl CO3/IaHUsI J1a3epoB (HaIpH-
Mep, MEPOBCKUTHI)?

26. Kakne mepsl 6e301macHOCTH HE0OXO0AUMEBI TIpH padoTe ¢ Jazepamu?

27. Kak kimaccupHUIUpyrOTCs JIa3ephl 10 CTEIEHU onacHOCTH (Kiaacchl 1-4)?

28. KakoBBbI OCHOBHBIE METO/IbI U3MEPEHUSI MOIITHOCTU U SHEPTUH JIA3€PHOTO
U3ITy4YEHHUS?

29. Kak xanuOpyroTcs na3epHble CUCTEMbI?
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30. Kakue HopMaTUBHBIE TJOKYMEHTHI PETYJIUPYIOT UCTIOIB30BAHKE JIA3€POB B
MPOMBIIIUIEHHOCTH U MEAUIIMHE?

5.5 IlpumepHasi TeMaTHKA KypPCOBBIX padoT
KypcoBbie paboThl HE IPETyCMOTPEHBI.
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6 YuyeOHO-MeTOAUYecKoe U HHGOPMALMOHHOE olOecredeHne TUCHM-
IJIMHBI

6.1 Pexomenayemas quteparypa
OcHoenasa rumepamypa

1.  Kupwmos, I'. A. ITocobue no ¢usuke ja3epoB: ydeOHOE mocoome /
I'. A. Kupumnos, H. I'. 3axapos. - Capos: POAL-BHUND®, 2020. - 236 c. - ISBN
978-5-9515-0453-1. - Tekcr: AJICKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/1230851 (nata ooparenus: 10.04.2023).
2. Autunenxo, B. C. Jlazeps! u ux npumenenue. Yacts 1: yuebHOE mocobue
s cTyneHtoB  cneruainsHocTer HUTTCY, HUIICC / B. C. AHTUIIEHKO,
B. A. Hukutenko; noxa pea. npod. B.II. Boponenko. - Mocksa: PYT (MUUT),
2020. - 112 C. - Tekcr: AIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1895063 (nmata ooparenus: 10.04.2023).

Jlonoanumensvhan numepamypa

1. Kprokos, I1. I'. Jlazepsl yabTpOKOPOTKHX UMITYJIBCOB U UX NMPUMEHEHHUS:
yueOHoe nocooue / IL.I". Kprokos. - Jloaronpyausiii: Matemnekr, 2012, - 248 c. -
ISBN 978-5-91559-091-4. - Texcr: AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/365088 (nmata oopamenwus: 10.04.202).

2. Jlanpay, JI. JI. Teoperndueckas ¢u3mka: ydeOHOE MOCOOME Il BY30B:

B 10 1. Tom 3. KBanroBas mexanuka (HepenstuBuctckast teopusi)/ JI. JI. Jlanmay,
E. M. JIupmmun; moxa. pea. JI. Il. IluraeBckoro. - 6-¢ m3xd., uchnp. - Mockaa:
OU3MATIIAUT, 2016. - 800 c. - ISBN 978-5-9221-0530-9. - TekcT: 2MeKTPOHHBIN.
- URL: https://znanium.com/catalog/product/1223529 (maTta oOpareHHUS:
10.04.2023).

3. Jlanmay, JI. . Teopetudeckass ¢usuka: ydeOHOE MOCOOHWE I BY30B:
B 10 1. Tom 5. Craructuueckas pusuka. Yacte 1/ JI. 1. Jlangay, E. M. JIudmm;
noa. pen. JI. I1. ITutaeBckoro. — 6-¢ u3., crep. - MockBa: DUSMATIIUT, 2018. -
620 c. - ISBN 978-5-9221-1510-0. - Tekct: »oanektponnbii. - URL:
https://znanium.com/catalog/product/1223531 (nmata o6pamenus: 10.04.2023).

6.2 ba3bl JAHHBIX, JIEKTPOHHO-0U0JIHOTEYHbIE CHCTEMBI,
HH(POPMAIIMOHHO-CIPABOYHbIE U TOUCKOBBIE CUCTEMBI

1. Hayuynas OubOmuotexa Honl'TY: oduumaneHplii callT. — AJYEBCK. —
URL.: https://library.dontu.ru. — TeKcT: 3J€KTPOHHBIH.

2. Hayuno-texuuueckass 6uomuoreka BI'TY wum. IlyxoBa: oduimanbHbIN
caiit. — benropoa. — URL: http://ntb.bstu.ru/jirbis2/. — TekcT: 37€KTPOHHBIH.



https://znanium.ru/catalog/product/1230851
https://znanium.com/catalog/product/1895063
https://znanium.com/catalog/product/365088
https://znanium.com/catalog/product/1223529
https://znanium.com/catalog/product/1223531
http://ntb.bstu.ru/jirbis2/
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3. KoHCynbTaHT CcTyIeHTa: 3JEKTPOHHO-0MOInoTeuHas cucremMa. — MocCKBa.
— URL: http://www.studentlibrary.ru/cgi-bin/mb4x. — Tekct: 3eKTpOHHBIH.

4. YHuBepcUTeTCKass OWUONMOTEKa OHJAWH : 3JIEKTPOHHO-OMOIMOTEUHas
cuctema. — URL: http://biblioclub.ru/index.php?page=main_ub_red. — Texcr:
AIEKTPOHHBIN.

5. IPR BOOKS : snektpoHHO-0ubnnoTeuHas cucrteMa. — KpacHoropck. —
URL: http://www.iprbookshop.ru/. —TekcT : 3neKTpOHHBII.



http://www.studentlibrary.ru/cgi-bin/mb4x
http://biblioclub.ru/index.php?page=main_ub_red
http://www.iprbookshop.ru/
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7 MaTepua/IbHO-TEXHUYECKOe o0ecneuyeHue TN CIUNINHBI

MarepuanbHO-TeXHUYECKas: 0a3a 0OecrieunBaeT NPOBEIEHNE BCEX BUJIOB Jie-
ATEIBHOCTH B Tpoliecce 00yueHus, coorBeTcTByeT TpedoBanusm GI'OC BO.
MatepuanbHO-TEXHUYECKOE 0OecTieueHre MPEeACTaBICHO B TabmuIe 4.

Ta6nuna 4 — MarepuallbHO-TEXHUUECKOE 00eCIIeUeHUE

HanmenoBanue 000py/JOBaHHBIX Y4€OHBIX KAOMHETOB

Anpec (mectonoiio-
JKEHHUE) yU4eOHBIX
KaOWHETOB

Ayautopu Jisl IPOBECHUS JIEKITMOHHBIX U MPAKTUYECKUX 3a-
HSITUH, 111 CAMOCTOSITEIbHON PaOOTHI:

Komnvromepnwiit knacc

IlepconanvHvle KoMnvloOmepobl, NOKATLHASL CEMb C 8bIXOOOM 8
Internet, npoexmop Epson, mynomumeoutinsiii 5Kkpan

ayn. 434 xopr.
2/1ABHbIU

Ayautopu ISl POBECHUS PAKTHYCCKUX 3aHITHH, JUTS ca-
MOCTOSITEIbHOU PabOTHI:

Jlabopamopus guzuueckux uzmepenutl

Jlabopamopuas cmeno « Teepoomenvusiii 1azepy, ocCyuLIo-
epagh, nepconavHvle HOYMOYKU.

ayn. 421 xopm.
2NIAGHbIU
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JInct n3MeHeHu U JOIOJIHEHUN

Howmep n3menenus, nata BHECEHU N3MEHEHUS, HOMEP CTPAHULIBI JJIs BHECCHUS
U3MEHEHUN

J1IO BHECEHU I USMEHEHUM:

IIOCJIE BHECEHU I UBMEHEHU:

OcHoBanue:

IToamuce nuia, OTBETCTBEHHOI'O 3a BHECEHHE U3MCHCHUM






