MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»

(PYT (MAUT)

/ PaGouast mporpaMma JUCIUIIINHEL (MOILYIIS),
KaK KOMIIOHEHT 06paBOBa'I‘€JIhHOﬁ [porpaMmbI
BBICILIETO 06p330BaHM9{ - IpOrpaMmabl CliCIHAJINTETA
110 CIIELHUAILHOCTH
40.05.03 Cynebnas skcneprusa,
YTBEPXKJICHHOH nepBbIM rpopekropom PYT (MUIT)
Tumonunsim B.C.

N

\

J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

ECTeCTBeHHOHay‘lHLle METOAbI cyneﬁno-axcneanblx HCCJ’IC}IOBaHHﬁ

CreumaabHOCTh:

Cnennanus3anus:

®opma 00ydeHus:

40.05.03 CynebHas sKcriepTh3a

KpI/IMI/IHaHI/ICTI/ILIeCKI/Ie OKCIICPTHU3LBI

OyHag

PaGouast mporpaMma JUCIUIIINHEL (MOLYIIS) B BUE
JIEKTPOHHOTO JIOKYMEHTA BBITPY’KEHa U3 eIMHON
KOPIOPATHBHOM HH(MOPMAIMOHHOI CHCTEMBI YIIPaBJICHHS
YHHUBEPCHTETOM M COOTBETCTBYET OPUTHHAILY

IIpocTas snexTpoHHas moanucs, Beltannas PYT (MUUT)
ID noxmucu: 997621
IMoxmucan: 3aBenyromuii kadenpoit Kucenesud Urops
BanentunoBuu
Jata: 14.04.2025




1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[{enpl0 OCBOCHMS JTUCIMIUIMHBI SABISCTCS (POPMHUPOBAHUE KOMIIETCHIUH,
HEO0OXOIUMBIX 00YyJaIOIIeMyCs U OCBOCHHUS KPUMHHATUCTHYCCKUX TEXHOJIOTHH,
TEXHUKO-KPUMUHAITMCTHICCKUX METOJIOB ¥ CPEJICTB, HCIIOJIb3yEeMbIX B PACKPBHITHH
U pacclieIOBaHNH MPECTYIUICHUI U JPYTHX TPABOHAPYIIICHHUA, METOJIHUK CYJICOHO-
HKCIIEPTHOI'O UCCIICIOBAHHMS.

3amaun AUCITUIUIHHEL

—OBJIAJICTh YMCHHUSIMH W HaBBIKAMH HCIIOJIb30BAHUS €CTECTBCHHOHAYUYHBIX
METOJIOB M CPEACTB B paboTe ¢ MaTepUaJbHBIMH HOCHTEISMH YTOJOBHO-,
IPaXkKTaHCKO-PEJICBAaHTHOW WH(OpPMaIMK - OOBEKTAMH TNPEIBAPUTEILHBIX U
OKCIIEPTHBIX UCCIICIOBAHUI;

-opMHUpOBaHUE BBICOKOTO YPOBHSI €CTECTBEHHOHAYYHOM APYIHIINAM;

-BBIpA0OTKA MHANBUAYAIbLHBIX MUPOBO33PEHUYCCKUX YCTAHOBOK IPU OIICHKE
BCIICCTBCHHBIX JI0KA3aTEIIbCTB M IPU IIPOBEICHUH CYACOHBIX SKCIICPTH3;

-pUOOpEeTeHNe  3HAHWW, YMEHHH, HAaBBIKOB, HEOOXOAMMBIX  JIJIS
npodeCcCHOHATILHON CyIeOHO-3KCIIEPTHOMN ACATEILHOCTH.

2. Ilnanupyemblie pe3ynbTaTbl 00YUeHUs IO JUCUUILIMHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
porpamMmbl (KOMIIETEHIINIM) B PE3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-8 - CnocobeH KOHCYIBTHPOBATH CYOBEKTHI MPABONPUMEHUTEIHHON H
MPaBOOXPAHUTENIBHON JIEATEIbHOCTH MO BOIPOCAM HA3HAYEHUs M MPOU3BOJCTBA
CYJIEOHBIX IKCHEPTHU3, a TAKKE B YaCTU BO3MOXHOCTEH MPUMEHEHHUS METOAOB U
CPEICTB CYJIEOHBIX SKCIEPTHBIX UCCIENOBAHUMN JJIsl YCTAHOBJIEHUS (PAaKTUUECKUX
0OCTOSTENBCTB PACCIeyeMbIX PABOHAPYILICHUH .

OOGy4eHwue 1o JUCUUILUIMHE (MOIYJTIO) MPEANOJaraeT, YTo Mo €ro pe3yjibTaram
oOyyaroruiicst Oyer:

3HaTh:

-MaTeMaTUYECKUE METONbI, HCIOJb3yeMble B  Cy/IeOHO-IKCIEPTHBIX
HUCCIICIOBAHUAX;

-KJ1acCU(UKAIMI0 M OOIIYI0 XapaKTEPUCTUKY METOJOB W TEXHHYECKHX
CPEJICTB, IPUMEHSIEMBIX MPU MPOBEICHUHU SKCIIEPTHBIX UCCIICT0BAHUM;

-OCHOBBI METPOJIOTHUHU: METOJIbI U TEXHUYECKHUE CPEJICTBA, UCTIOIb3yEeMbIE TSI
MOJTYYEHUSI KOJMYECTBEHHBIX XaPAaKTEPUCTUK OOBEKTOB KPUMHUHAIUCTHYECKOTO
HCCJICIOBAHUSL;



-OCHOBHBIE (u3nueckue, (PU3NKO-XUMUYECKNEe U XHUMHYECKHE METOIbI
aHajn3a, IpUMEHsIEMbIE TPY MTPOBEICHUH SKCIIEPTHBIX UCCIEIOBaHU;

-METOJIUKY pPUMEHEHUS €CTECTBEHHOHAYYHBIX METOJI0B u
KPUMUHAIUCTUYECKUX CPEACTB, UX BO3MOKHOCTH MPU OOHAPYKEHUHU, (PUKCALIUH,
U3BSITHH U UCCIIEOBAaHUN O0OBEKTOB CyI€OHOMN IKCITEPTH3HI;

-TEeXHUKO-KPUMHHAIMCTUYECKUE METOJIBI M CPEICTBA U X BO3ZMOKHOCTH TIPH
oOHapyxeHHH, (UKCANK, HU3BATAA W MCCICIOBAHUM OOBEKTOB CYICOHOM
AKCTIEPTHU3HI;

-TEXHUYECKUE KPUMHUHAIUMCTUYECKUE CPEJICTBA, M HUX BO3MOXKHOCTU TMpHU
oOHapyXeHUH, (UKCALIUM, H3BATUW M HCCICIOBAHHUM OOBEKTOB CYyACOHOM
AKCTIEPTHU3BI;

-€CTCCTBCHHOHAYYHBIC METOJBI, TEXHHUYECKHUE CPEACTBA U  IPUEMBI
oOHapyxeHHsI, (QUKCAUHA, W3BITHS ¥ TPEIBAPUTEITHLHOTO HCCIICIOBAHUS
MaTepUaTbHBIX OOBEKTOB M CIEIOB B XOJ€ TPOBEICHUS Pa3THMIHBIX
MPOLECCYyANbHBIX AEHCTBU;

-COBPEMEHHbBIE BO3MOXKHOCTH €CTECTBEHHOHAYYHBIX METOJIOB U CPEJCTB,
UCIIOJIb3YeMbIX B IEJISIX COOMpaHUS W MPEABAPUTEIBHOIO HCCIEIOBAHUSA
MaTepHaAIbHBIX HOCUTENEH HH(MOpMAITIH.

Ymern:

-IIPUMEHATh €CTECTBEHHOHAYYHBIC METObI TPU OOHAPYKEHUH, (PUKCALIUU U
U3BATUN O0BEKTOB CY/IEOHOM IKCIEPTU3BI U UX MTPEIBAPUTEIHHOTO UCCIIECIOBAHMUSI,

-UHTEPIPETUPOBAT  PE3YJbTAThl  NPUMEHEHUS  ECTECTBEHHOHAYYHBIX
METOJIOB JUIsl pEUICHUS 3a/1ay CYJeOHBIX IKCIIEPTH3.

-ICTIOJIb30BaTh TEXHUYECKHE CPEJCTBA Il OOHapy>KeHWs, (PUKCAIUH U
U3BATUSI OOBEKTOB U MX MPEABAPUTEIILHOTO U AKCIIEPTHOTO MCCIICIOBAHUS.

-IIPUMEHATh KPUMUHAIUCTUYECKUE U UHBIE HAYYHO-TEXHUYECKUE CPEICTBA,
M EeCTeCTBEHHOHAy4YHbIE METOJbl OOHApYKEHUS, (UKCAMU U  U3BIATHUS
MATEPUAIBHBIX CJIEA0B, UMEIOIIMX 3HAUYECHUE IS JIeJia IIPU YYaCTUU B PA3JIMUHbBIX
IIPOLIECCYAIBHBIX JCUCTBUSAX.

Baaners:

-HaBbIKAMU u YMEHUSIMH, MOJTy4YE€HHBIMU npu OCBOCHUU
€CTECTBEHHOHAYYHBIX METOJIOB MCCIIEIOBAaHUS NPU OOHAPYKEHUH, (PUKCAIUN U
U3BATUU O0BEKTOB CyA€OHOM 3KCIIEPTU3bI U UX MPEABAPUTEIHHOTO UCCIIEOBAHUS

-HaBBIKAMH TPUMEHEHHSI TEXHHUYECKHX CPEICTB W E€CTECTBEHHOHAYUYHBIX
METOJIOB MPHU MPON3BOACTBE KPUMHUHATHCTUYECKUX IKCIIEPTHBIX HCCIIETOBAHUMH;

-HaBBIKAMHU UCCIICJIOBaHHUSI OOBEKTOB C WCIOJIb30BaHUEM TPUOOPOB U
MHCTPYMEHTAIbHOM 0a3bl



-HAaBBIKAMU IIPUMEHEHMS TEXHUYECKUX CPEICTB MpPHU IPOU3BOJACTBE
KPUMUHAJIMCTUYECKUX SKCIIEPTHBIX UCCIIEIOBAHU;

-HaBBIKAMU IIPUMEHEHUS ECTECTBEHHOHAYYHBIX METOAOB U CPEACTB,
UCIIOJIB3YEMBIX CIIELMAIINCTOM B CIEIACTBEHHBIX M JIPYTHUX IPOLECCYAIBHBIX
NEUCTBUSAX, a4 TAKKE, B HENPOLIECCYATIbHBIX IEVCTBUSX.

3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O0mmias TpyA0eMKOCTb JTUCIMUIUIMHBI (MOTYJIS).

OO6miast TPyJIOEMKOCTh AUCHUILIMHBI (Moaynsi) coctaBisier 5 3.e. (180
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydarommxcs ¢ MeJarorM4eCKUMH  padOTHUKaAMU U (WIM)  JIHIAMH,
MPUBJIEKAEMBIMHU K peaju3aiuu 00pa3oBaTeIbHON MPOrpaMMbl HA UHBIX YCIOBUSX,
P MIPOBEJICHUHN yUCOHBIX 3aHITHI:

KonmuectBo yacos
Tun yaeOHBIX 3aHATHI Cemectp
Bcero

Nel | Ne2

KonTtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATUH (BCET0): 112 64 48
B oM uucane:

3aHATHSA JIEKIHOHHOTO THIIA 32 16 16

3aHATHSI CEMUHAPCKOTO THIIA 80 48 32

3.3. O06bemM auCHMIUIMHBI (MOAYJsl) B (POopMe CaMOCTOATENIbHOU pPabOThI
oOyyarommuxcsi, a Takxke B (¢opMe KOHTAKTHOM pabOThl OOyYaromuxcs C
Mearoru4ecKuMy paboTHUKAMHK U (WJTH) JTUIIaMU, TIPUBJICKAEMBIMH K peaTU3aIliu
oOpa3oBaTeNnpHON MpOrpaMMbl HAa HWHBIX YCIOBUSX, TP  MPOBEICHUU
IPOMEKYTOYHOM aTTeCTAIIMK COCTaBIIsAET 68 akaieMUuecKux yaca (OB).

3.4. Ilpu 0O0y4yeHnH o MHANBUAYAIBHOMY Y4eOHOMY IJIaHY, B TOM YHCIIE IIPH
YCKOPEHHOM 00Yy4YeHHH, 00BbEeM JTUCHUILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00ydaronuxcs, a Takxke B popme
KOHTAKTHON paboOThl 00YYaAIOMIMXCS C MEJarornuyecKuMU pabOTHUKAMU U (WJIN)
JUIAMH, MIPUBJIEKAEMBIMH K peain3alii 00pa30BaTEIbHON MPOrpaMMbl Ha MHBIX
YCIJIOBHSIX, TPU MPOBEJECHUN TPOMEKYTOUHON aTTECTALIMH.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.




Tematuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

n/m

1 KJ'IaCCI/I(bI/IKaI_[I/IH u 061ua;1 XapaKTCPUCTHKA METOA0B U TCXHUYCCKHUX CPEACTB
OKCIICPTHBIX HCCHeﬂOBaHHﬁ.
PaccmaTpuBaemble BOIPOCH:
- OnpeneneHne MOHATHH «METOI» ¥ «CPENCTBOY» SKCHEPTHOT'O MCCIICTOBAHUSL.
- OO0CHOBBIBAIOIIAS, OTIEPALIIOHHAS, TEXHUIECKas 4aCTh METO/A.
- Kimaccudukanms MeTonoB cyneOHO SKCIEepTH3BI IO CTETIEHH OOIITHOCTH M CyOOpAMHAIIH
(COTOJUMHEHHOCTN); 10 LK MPUMEHEHHS; 110 IpUpoe HHopMaIu 00 00beKTe, MoTydaeMoil B
pe3yJsbTaTe MPUMEHEHHST METO/1a; IO CTETNIEH! U3MEHEHHsI 00bEKTa UCCIIEAOBAHNUS 110CTIe TIPUMEHEHUS
JTAHHOTO METOJa.
- [IpuMeHHMe ecTeCTBEHHOHAYYHBIX METOJ/IOB U CPEICTB NP 00OHAPYKEHH, (pUKCAINU, U3BSITUH U
MpCeABApUTCIILHOM UCCICAOBAHUN MAaTCpHUAJIbHBIX 06’LCKTOB.

2 |Ucrounuku (opMHPOBAHHS SIKCIIEPTHBIX METOAOB, KPUTSPUHU MX OIICHKH M TCHACHIIUN
pa3BUTHA. DKCIIEPTHBIE METOIUKH.
PaccmaTpuBaemble BOTIPOCH:
- OyH/1aMEeHTaIbHBIC M NPUKJIAJHBIC HAYTHBIE HCCIIEA0BaHMUS, KOHCTPYKTOPCKHE M TEXHOJIOTHIECKUE
pa3paboTKy, IKCIIEpTHAsSI IPaKTHKa, IMYHBIH TPO(ECCHOHANBHBIH OIBIT CyIeOHOTO IKCIepTa,
3aMMCTBOBaHHE HOBBIX METOJIOB M3 JPYIHX HAYK HIIH c(hep MPaKTUUECKON NesTeNbHOCTH,
YCOBEPIICHCTBOBAHUEC, MOJACPHU3 AN 0o MOL[H(I)I/IK&L[I/IH TPaJUIIMOHHBIX OKCIIEPTHBIX METOAOB KaK
WCTOYHHMKU (OPMHUPOBAHHS IKCIIEPTHBIX METO/IOB.
- KpI/ITepI/II/I OLICHKU 3KCHIEPTHBIX METOJA0B U TCHACHI NN UX Pa3BUTUA.
- [loHsiTHE «METOAVKH 3KCIIEPTHOTO UCCIECAOBAHUSY, KIACCH(UKALNSI METOAUK.

3 |MaremaTH4ecKrue METOIbI UCCIICTOBAHMS.
PaccmaTpuBaemble BOTIPOCH:
- Teoperndeckue acreKThl IPIMEHEHU MaTeMaTHIECKUX MeTo10B 1 DBM B cyneOHOIt skciepTuse.
- ®U3NYeCKHUE BEITUYNHBI. Pa3MepLI " CAUHULBI (bmnqecm/lx BCIIMYHH.
- [lonsiTre u3MepeHus, BUbI M3MepeHuid. [TorpenHocTn n3MepeHnii: KilacCupuKanus U XapakTepuCTHKa.
[MpumeneHne MaTeMaTHUECKON 00pabOTKH PE3yNbTaTOB B CYJeOHOM dKCTIEpTHU3E.
- MeTpomnorus, UCTIONb30BaHHE €€ MOJIOKEHHH B CyJeOHoM sxcniepTu3e. [loHsaTHa cTaHaapTa,
CTaHJapTHU3aluu U CepTI/Iq)I/IKaHI/II/I, nacrnopTru3auu U MMOBEPKU TEXHUUCCKUX CPEACTB, UCITIOJIb3YEMBIX B
CyAeOHO-KCIIEPTHOH JIeSITeIbHOCTH.

4 |CpencTBa M METOJIBI YBEJIMUEHUS U300pakeHUN 00BEKTOB CyA€OHON IKCIIEPTU3HI.
OCHOBHBIE THUTIBI ONITUYECKUX TTPUOOPOB.
PaccmaTpuBaemble BOTIPOCHI:
- CpencTBa M METO/IBI YBEIMICHHS N300paKEHNI 00bEKTOB KPUMHUHAIMCTUISCKON SKCIIEPTH3HI.
IToctpoenne nzo0paxkeHUs B TOHKOW HH3e. JleiicTBUTeNnEHOE 1 MHUMOE H300pakeHue. Abepparun
OIITHYCCKUX CHUCTEM.
- OCHOBHBIE THITBI ONTHYECKHUX MPHUOOPOB: MPOEKITHOHHBIE ONTHYECKIE IPUOOPEI, (DOTOATIapaTHhI, JIYIIHI,
MHUKPOCKOIIBI.
- Bugpt nyn. Yeenuuenue srymnsl. Mcnonap3oBaHue Tyl B 9KCIIEPTHOM MPaKTHKE.

5 |MuKpOCKOTTHMYECKHE METOIBI UCCIIeI0BaHMsI. BUIBI 1 METOBI MCCIICTOBAHMIA.

PaccmarpuBaeMblie BOpOCHI:

- OnrTuyeckast, pacTpoBast, 3JIEKTPOHHAS! MUKpOCKoIHsl. OCHOBHBIE YaCTH M MPUHINT pabOThI ONITHYECKOTO
MHUKpPOCKOTIA. Y BEJIMUSHHE MUKPOCKOIa. ATIepTypa MUKPOCKOTIA.

- Bunsr u Mmetossr uccnenoBannii. [loctpoenne n3o00pakeHUst B MUKPOCKOIIE, OTIPE/ICTICHNE YBEINICHUS
MHUKpOCKOIa. BUIbl MUKPOCKOIIOB, IPUMEHSEMBIX B SKCIIEPTHBIX UCCIICIOBAHMX, U UX XapAKTEPUCTUKH.

- MuKpOCKONINYECKHE U3MEPEHHS.

- Ucnonp3oBaHne cUCTEM BHIEOBBOA B MUKPOCKOITMUECKUX UCCIIETOBAHUSX.

- OcobeHHOCTH MPOBENICHUS HCCIICIOBAHUM C NCTIOJIB30BAHMEM 3JIEKTPOHHOT'O MUKPOCKOIIA.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

BI/I3yaJIBHOC HUCCIICOOBAHUC B HCBHI[PIMOﬁ 30HC JJICKTPOMArHUTHOT'O CIICKTpA.
PaccmarpuBaeMblie BOpOCHI:

- Uccnenosanue B ynbTpadroneToBoii, HHGpaKpacHOM, pEHTT€HOBCKOM, paJlMOaKTHBHOW 30HaX
3JE€KTPOMAarHUTHOTO CIIEKTPA.

- CBolicTBa Ty4el HeBHIUMOHN 30HBI 3I€KTPOMArHUTHOTO CIIEKTPA.

- SIenenue momunectenmu. [Ipasmio Crokca. [Ipumensiemoe 060py10BaHUE U TPUOOPHI.

MeToap! onpeieNieHust COCTaBa  CTPYKTYPBI 00bEKTOB Cy1€0HON SKCIIEPTU3HI.
PaccmaTpuBaemble BOIPOCH:

- MeTtop! onpeiesieHns 3JIEMEHTHOT0 cocTaBa. CBOICTBA 3IEKTPOMAarHUTHOTO M3IY4YEHHS B Pa3INIHBIX
obmactax cnekrpa. CriekTp moriiomeHus u ucryckanua. CrekTpanbHele IpuOopsl. MeToab! onpeneIeHus
3JIEMEHTHOTO COCTaBa U CTPYKTYPHI, UCIOJIb3yeMbI€ B IPAKTHKE Cy1€OHO-IKCIIEPTHBIX UCCIEI0BAaHUI.

- Meronpb! onpeneneHyst MOJIEKYJIIPHOrO cocTaBa. MoeKyJIpHBINA CIIEKTPaJIbHBIN aHanu3. Metoasl
OIpeieIeHUsI MOJIEKYJIIPHOTO cOCcTaBa (CIIEKTPOCKOMNUS B BUAUMOM U YIbTPadHOIETOBON 001aCTsIX,
uH(pakpacHas CHEeKTPOCKONHS, JIIOMHUHECLICHTHBIN aHaN3, PEHTTeHOTrpadUuECKUH METO,
PannOCKOIMYECKHE METOIBI — SAEPHO-MarHUTHBIN pe3oHaHC (SIMP) u a5eKTpoHHBIHM mapaMarHUTHBIH
pe3onanc (JI1P), Macc-CIeKTpOCKOIIMYECKUH METO/) U MX UCIIOIb30BaHHE MPH UCCIEAOBAaHNN 00BEKTOB
CyAeOHOM 3KCIIEPTH3HI B PEIICHUN SKCIEPTHBIX 3a7ad.

- MeTtos! onpenieNieHust CTPYKTYPhI OOBEKTOB Cy1eOHOMH SKCIEPTU3HI.

- Xpomatorpaduieckie METOIbI HCCIICT0BAHUSI 00BEKTOB CyAeOHOM 3xcnepTH3bl. [loHsaTHE
xpomarorpadun. ["azoBas xpomatorpadust. XKuakoctHast xpomaTorpadust. ToHKOCIONHHAs XpomaTorpadus
(TCX). Macc-cniektpomerpus. Mcrnons30BaHre XpOMATOrpa@UUSCKUX METOIOB MPH UCCIICAOBAHUU
00BEKTOB CYAEOHOM 3KCTIEPTURHIL.

- XUMHYECKHUE METOAbI UCCIICAOBAHUS O6LGKTOB. IloHsaTHE XMMHYECKUX MCTOAOB UCCJIICAOBAHUA, UX
NPUMEHEHHUE MIPU KCCIIEIOBAHUHN 00BEKTOB Cy/Ie0HON IKCIIepTH3bl. MeTOIbl KAYeCTBEHHOTO 1
KOJINYECTBEHHOTO XUMHYECKOTO aHAJIH3a.

buonoruueckue METOIbI UCCIEOBAaHUSI 00OBEKTOB CYIeOHOM SKCIIEPTHU3HI.
PaccmarpuBaeMbie BOTIPOCHI:

- [ToHsiTue OHMOJIOTHYECKUX METO/I0B.

- OcHoBrl 1 Bo3moxHocTH JIHK-ananmm3a Tkanel 1 BBIIeICHUH demoBeka. TpeOoBaHMs K 00BEKTaM,
MpeJICTaBIsIeMbIM Ha T€HOTUITOCKOTIMUECKOE HCCIIEI0BaHNE.

- Mertoa onb(hakTOpHOTO aHaNK3a MaXy4uX CIEI0B YeJIOBEKa C MPUMEHEHUEM COOAK-IETEKTOPOB.
TpebGoBanus Kk 00bEKTaM, MPEACTABISIEMBIM Ha OJIOPOJIOTHYECKOE HCCIIeTOBaHUE.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTueckue 3aHsaTHS

/o

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

Knaccudukanus u o0mias xapakTepucTHKa METOJ0B U TEXHUYECKUX CPEJICTB

OKCIICPTHBIX HCCHG}IOBaHHﬁ.

PaccmaTpuBaemble BOIIPOCHI:

- MeTon 9KCHepTHOTO HCCAEJOBAHUS: IOHITHE U CTPYKTYpA.
- Knnaccudukanyum MetonoB cyneOHON SKCIEPTH3HI.

Hcrounuku (I)OpMPIpOBaHI/ISI 9KCIICPTHBIX METOJA0OB, KPDUTCPUHN UX OLICHKU U TCHACHIIUU
pa3BUTHA. BKCHepTHBIC METOAUKU.
PaccMaTpuBaemblie BOIPOCH:

- Uctounuku q)OpMPIpOBaHI/IH OKCIICPTHBIX METOA0OB, KPUTCPUU UX OLUCHKU U TCHACHIUUHW pPa3BUTUA.
- 3KCH€pTHLIe MCTOIUKH.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

- OnpeneneHre cTaauii IKCIIEPTHOTO NCCIEOBAHMS M JacTEeH 3aKII0UECHUS SKCIIEPTa Ha IPUMEpax M3
MPaKTHKU.

MaremaTudeckue METOJAbI UCCIICAOBAHNA.

PaccmaTpuBaemble BOIIPOCHI:

- [IpumeHeHMs MaTeMaTHUECKUX MeTOI0B 1 DBM B cyneOHOM 3KcmepTU3e.
- 3mepenns1, matemaTnieckas 00paboTKa pe3ylIbTaToB.

- OmnpeneneHne JUHESHHBIX pa3MepoB 00BEKTOB CyIeOHON IKCTIEPTH3HI.

- OmnpeneneHne JHHEHHBIX pa3MepoB 00BEKTOB CyAeOHOM SKCIIEPTH3HL.

[TpuremMsbl, METO/IBI U TEXHUYECKUE CPEICTBA M3MEPEHHH 00BEKTOB IKCIIEPTHOTO

HCCICO0BaHUs.

PaccmarpuBaeMblie BOpoCHI:

- EquHumes! usmepeHus, B KOTOPBIX OMUCHIBAIOTCS Pa3InYHbIC

0OBEKTHI B X0JI€ TPOU3BOICTBA OCMOTPOB MECT MPOUCIIECTBUA U SKCIIEPTHBIX

UCCIIETOBaHM.

- [MorpemuocT n3mepenuit. [lopsamok BRISIBICHUS U OIICHKH a0COIIOTHOH 1

OTHOCHUTEJILHOH MOTPEITHOCTH U3MEPEHHs. VX 3HaueHH ISl OLIEHKH TOYHOCTH

MU3MEpEHU.

- OnpeneneHre TMHEHHBIX pa3MepPOB OOBEKTOB CyJeOHOM HKCIIEPTU3BI I YyCTAHOBUTH ITOTPEITHOCTD
M3MEPEHU.

Cpe,Z[CTBa 1 MCTOBI I0JICBOM KPUMHUHAJINCTHUKH.

PaccMarpuBaeMble BOIPOCHL:

- [lonsaTue noneBoi KPUMUHATUCTHKN U TEXHUUECKUE CPECTBA, IPUMEHSIONINECS B KPUMUHAIHUCTHUKE.
- OmpeneneHue BEICOT HEAOCTYIIHBIX 00BEKTOB METOIOM BU3UPOBAHUS U

JPYTUMHU METOAAMH.

- OnpeneneHne pacCTOSTHUN reOMETPUIECKUMH TIOCTPOCHUSIMH Ha

MECTHOCTH.

- OnpenesieHre pacCTOSTHAN 110 CTETICHN BUMMOCTH U CIIBIIINMOCTH,

JMHEHHBIM M YTJIOBBIM pa3MepaM IPeIMETOB, COOTHOILCHNIO CKOPOCTEH 3ByKa U

CBeTa, BPEMEHH U CKOPOCTH JIBM)KECHUSL.

DJIEeMEHThI MaTeMaTHICCKOMN 06pa6OTKI/I PE3YyIbTATOB H3MepeHPII>i 00BEKTOB OKCIICPTHOT'O

HUCCIICAOBAaHUA.

PaccmarpuBaemble BOIPOCHL:

- [lonsTrs morpemHocTel N3MEpEHHS.

- [Ipupona cucremMaTnyeckux OMIMOOK.

- [IpuBetute popmyiy, 10 KOTOPOH OIpeEIISETCS TTOTPELIHOCTD
KOCBEHHOT'O M3MEPEHUsI (CKOPOCTH, TUIOIIAIH, 00beMa).

- [IpuBetute popmMyiy, 1o KOTOPOH ONpeeNsieTcs: cpeqHeapuPpMeTHIECKoe
3HAYCHHE M3MEPAEMON BETHIHHBI.

Cpe,Z[CTBa 1 MCTOABI YBCIIMYCHUS 1/1306pa>1<eH1/1171 00BEKTOB CyI[GGHOI\/'I OKCIICPTHU3BI.

OCHOBHBIE THITBI ONITHYECKUX HpI/I60pOB.

PaccmarpuBaemble BOIPOCHI:

- CpencTBa M METO/IbI YBEJTMUCHHUST H300paKEHUH 00bEKTOB KPUMHHAIMCTUYECKON SKCIIEPTU3HI.

- OCHOBHBIE THITBI ONTHYECKUX MPHOOPOB, UX MCIOIB30BAHNE B SKCIIEPTHOM NMPaKTHKE.

- Buapl nym.

- Mctionib30BaHme JIyT U N3yYEHUH MaTEPHAIBHBIX CJIEIOB B 00CTAaHOBKE MECT NPOUCLIECTBHI U
MCCIIEeIOBaHUH 00BEKTOB HKCIIEPTHOTO HCCIIEIOBAHMS.

CTpOGHI/IC BCIICCTBA: OCHOBHBIC ITOHATHUSA U 3aKOHBI.
PaccmarpuBaemMbie BOIPOCHL:

- SlnepHast MozeNb aToMa.

- OcHoBHbIe TTocTynatel H.bopa o ctpoenun aroma.




/o

Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPKaHUE

- [lepuonnueckuii 3akon .M. Menneneena.

- DNIeMeHTHBIN ¥ MOJIEKYJIIPHBINA cocTaB BeniecTBa. CTPyKTYPHO-TPYIIIOBOM
cocras. Pa3oBelil cocTaB. MeTO bl OIPEACIICHUS COCTaBa U CTPYKTYpPBI BELIECTBA B
SKCHEPTHOH eATeTbHOCTH.

- Buapl sKciepTHBIX MCCIIEA0BaHUi, B KOTOPBIX HEOOXOAMMO U3yUYECHHUE

COCTaBa BElLIEeCTBa U pelIaeMble IIPU ATOM SKCIEPTHBIE 3a1a4H.

Cger, ero npupojaa u CBOMCTBa. 3aKOHBI (POTOMETPHH, UX IIPUMEHEHHUE B Cy1€OHOI

JKCIIEPTHU3E.
PaccmaTpuBaeMblie BOIPOCHI:

- [Ipupona cBera - BoTHOBas M KOpIycKyispHas Teopun. Padotsr k. K.
Makxkcsenna u I'. T'epria mo ucciegoBaHHUIO 31€KTPOMarHUTHBIX BOJIH.

- JIyuucTeIif HOTOK, CBETOBOM MOTOK. CBETOBBIC M DHEPTETHUECKHUE
CANMHUIBI U3MCPCHUS CBETOBBIX SIBJICHUI.

- 3aKOHBI OCBCHICHHOCTU U UX NPAKTUYCCKOC NPUMCHEHUE B ACATCIbHOCTU
SKCIepTa-KpUMHUHAIIHCTA.

- CBeTOBBIC H3MEPEHHS M N3MEPHUTENBHBIE IPUOOPHI B SKCIIEPTHON
JESTEIBHOCTH.

10

MuUKpPOCKONMYECKHE METOBI UCCIIEIOBAHUA. BUIBI 1 METOABI HCCIIETOBAHUA.
PaccmarprBaeMbie BOTIPOCH:

- MHUKpOCKOTTHYECKHE METOIBI HCCIICIOBAHUS.

- Bunpl u1 MeTOABI HCCIEAOBAHMIA.

- YCTpOHCTBO ONTHYECKUX MUKPOCKOIIOB.

- [loaroroBka MUKpocKomna K padboTe.

- OnpeeneHre EHBI JeJICHUs OKYJISP-MUKPOMETPA MUKPOCKOIIA.

- MHKpPOCKOITYECKOE HCCIIEN0BAHNE KPUMHHATHCTHIECKUX 00BEKTOB i MUKPOCKOITNUECKHE U3MEPEHHUS
JIMHENRHBIX Pa3sMePOB MUKPOOOHEKTOB.

- Ucrnone30BaHne CHCTEM BHIECOBBOIA B MUKPOCKOTIMUECKUX MCCIEIOBAHHSIX.

11

3puTenbHOE BOCTIPUSTHE CBETA U IIBETA.

PaccmarpuBaemble BOIPOCHL:

- Ctpoenue ry1a3za Kak NpuEMHHKA amnmapara 3peHusl.

- Pabora rnaza.

- CTpoeHue ceTyaTKu ria3a. [ unoresza TpEXIIBETHOTO 3pEHUS YEIIOBEKA.
- Paznmunmocts faetaneit n300paxeHus. 0CTpOTa 3pEHUS] M1 KOHTpacTHAS
YyBCTBUTEIHHOCTD.

- KakoBa CBsI3b OCTPOTHI 3peHUS C PACTPOBBIM H300pakeHUEM?

12

KauecTBennas XapaKTCPUCTHKA IBCTA.

PaccmarpuBaeMblie BOpOCHI:

- OCHOBHBIE IIBETA.

- XapakTepucTuka OTTeHKOB. [laMsTHBIE L1BETA.

- AIIMTUBHEIN U CyOTpaKTHBHBIN cuHTE3 nBeTa. O6IacTH IPUMEHEHHUS U
peanu3anyuy BUAOB IIBETOBOTO CHHTE3A.

13

BusyanbHoe ncciieoBaHue B HEBUIUMOM 30HE AJIEKTPOMArHUTHOTO CIIEKTpa.
PaccmarpuBaembie BOIPOCHI:

- BuzyanbHoe uccnenoBanye B HEBUANMOMN 30HE 3JEKTPOMArHUTHOTO CIEKTPa.

- SIBNICHKE TIOMMHECLICHIINH.

- BizyanbHoe uccnenoBaHne KPIMHHAIACTHYECKUX 00BEKTOB B YIIbTPa()UOICTOBBIX JTyJax.
- JIfoMHHECIICHTHBIN aHAIIU3.

- BusyanbHoe uccnenoBanie KpUMHHATACTHIECKIX 00BEKTOB B MHPPAKPACHBIX JIydax.

14

CHeKTpOCKOMMYECKHE METOIBI UCCIIEIOBAHUS B CYAeOHOM dKCTIepTU3e.
PaccmarpuBaemMbie BOIPOCHI:




/ TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe
n/n

- MeTtos! onpeiesieHus 3JIEMEHTHOTO COCTaBa 00BEKTOB CyI€OHON 3KCIEPTH3EL.
- Meronp! onpeiesieHNs1 MOJIEKYJISIPHOTO COCTaBa OOBEKTOB CyEOHOM IKCIIEPTHU3HI.
- Mertop! onpeniesieHust CTPYKTYPbl 00BbEKTOB Cy/IeOHON SKCIEPTUHI.

15 |XpomaTorpaduyeckue U XUMUYECKUE METObI UCCIIEAOBAHUS B Cy1IeOHOM DKCIIEPTHU3E.
PaccmaTpuBaemble BOIIPOCHI:

- XpoMmaTorpadudecKkiue METO bl HCCIeI0BaHUSI 00BEKTOB CyIeOHON SKCIIEPTH3HI.

- XMMHIYeCcKHe METOIbI HCCIIeJOBaHUS OOBEKTOB.

16 |buosornyeckue METO bl UCCICOBAHMS OOBEKTOB CyIeOHON IKCIIEPTHU3HI.
PaccmarpuBaemblie BOIPOCHI:

- [ToHsATHE OMONOTMYECKHUX METOIOB.

- OcHoBsl 1 Bo3MOxkHOCTH JIHK-ananu3a TkaHe#t v BbIIeICHUN YEI0BEKa.

- Onb(aKTOPHBIM METOI aHATN3a MAXYYHX CICIOB YCIOBEKa.

- Bo3Mo)xHOCTH HCITIONIB30BaHUA OMOJIOTHYECKUX METOOB IIPU ONEPaTHBHO-PO3BICKHBIX MEPOIIPUATHSIX.

4.3. CamocrosiTenbHas padboTa 00y4Jaromuxcs.

Bun camocTosiTensHO#M paboThI

1 PaboTa ¢ JICKOMOHHBIM MAaTCpUuaJIOM, HHTepaTypOﬁ, HOPMATHUBHBIMHU U IIPABOBBIMHA
aKTaMH.

IToaroroBka k IMPAaKTUYICCKUM 3aHATUSAM.

CaMocCTOATEIbHOE U3YUYEHHUE TEM IUCHUIUIMHBI (MOIYIIS).

IToaroroBka k HpOMe)KYTO‘-IHOI\/’I aTTeCTaluu.

g | WO DN

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

5. llepeueHp wu3AaHUN, KOTOPHIE PEKOMEHIYETCS WCIOJIb30BaTh IIPH
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

No

y bubnuorpaduueckoe onucanue Mecto nocryna
n/n

1 EcTtecTBeHHO-HayUHbBIE METOIBI CY/I€0HO-IKCIIEPTHBIX UTB VJIVIIC
uccnenosanuii [Tox pex. E.P. Poccunckoit Kuura HOPMA - (AGonement FOW)
NHOPA-M , 2017

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
MH(OPMAIMOHHBIX CHPABOYHBIX CUCTEM, KOTOPbIE MOTYT MCIOJB30BATHCS MPH
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

CIIC «KoncynbranT [Tnroc» - https://consultantplus.moscow

7. IlepeuyeHb JHUIEH3UOHHOIO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MPOTrPaMMHOTO OOECredeHusi, B TOM YHCJIE OTEYECTBEHHOTO IPOM3BOJICTBA,
HEO0OXOIMMOTO JIJIsI OCBOCHHMS AUCITUTIIIUHBI (MOTYJIs).



Microsoft Windows,

Microsoft Office,

HurepHer-Opaysep,

[IporpammHoe obecnieueHne k Mukpockornam Levenhuk DTX-30,
BupTtyanbHbIli OCMOTP MECTA IPOUCIIECTBHUS.

8. Omnumcanne MaTepuaaIbHO-TEXHUYECKOH 0a3bl, HEOoOXOmMUMOW IS
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

VYueOHble aynuTOpUM IJIsl TPOBEACHUS 3aHATUH JIGKIMOHHOTO THIIA,
OCHAIlIEHHbIE HA0OpaMU JEMOHCTPALIMOHHOTO 000pYAOBaHMUS.

Y4eOHble ayIuTOpUU HJs TPOBEACHUS 3aHATUNA CEMHUHAPCKOTO THIIA,
TPYNNOBBIX W HWHAWBHUAYaNbHBIX KOHCYJIBTAI[Mi, TEKYIIErOo KOHTPOIS W
IPOMEXKYTOUHOM aTTeCTal|H.

[Tomemnienue a1 caMOCTOSATENBHOM PabOThI, OCHALIEHHOE KOMIIBIOTEPHOU
TEXHUKON C BO3MOKHOCTBIO MOJKIIIOUEHUs K ceTH "HMHTepHer" u obecrnieueHuEM
JIOCTyla B DJIEKTPOHHYIO  HMH(OpPMalMOHHO-OOpa30BaTENbHYIO  Cpeay
OpTraHHU3aIIH.

Kpumunanuctuueckas naboparopust Ne 6305a

9. ®opmMa MPOMEKYTOUHON aTTECTAIUH:

3auet B 1 cemectpe.
DK3aM€EH BO 2 CEMECTpE.

10. OueHouHbIe MaTEpHUAIIBI.

OneHoYHbIE MaTepUaIbl, IPUMEHSAEMBIE IIPU NPOBEIECHUN POMEKYTOUHOU
aTTecTaluy, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTHUBHBIM
aktom PYT (MUUT).



ABTODBI:

B.A. Kornuna

CorJiacoBaHo:

3aBenyromuii kadeapoit KuCo N.B. KuceneBuu

[Ipencenarens yueOHO-METOAUYECKOM
KOMUCCHU E.H. Pynakosa



