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1. OOGpa3oBarenbHblii cTanAapT Boiciiero oopazoBanus PI'AOY BO PHUMY um. H.M. [Tuporosa
MunuctepctBa 3apaBooxpaHeHuss Poccuiickoit ®enepanmuu M0 ypOBHIO 00pa3oBaHUS
cnenuanuter mo cnenuanbHocTH 30.05.02 Meaununckas Ouodu3uka, YTBEPKICHHBIN
npuka3oMm oT «29» mas 2020r. Ne 365 pyxk.

. YCTaB U JJOKaJIbHbIE HOPMAaTUBHBIE aKThl Y HUBEPCUTETA.

OOm1as xapakTepucTHKa 00pa30BaTeIbHOM MPOrpaMMmBbl.

VY4eOHblil n1aH 00pa30BaTEIbLHON MIPOTPaMMBI.
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1. O01mue moI0:KeHNuS
1.1. llean u 3aga49u OCBOEHUS JUCIHUILIHHBI

1.1.1. Lens: ¢popMupoBaHue y CTYJEHTOB KOMIUIEKCA 3HAHHWIA B 00JIACTH COBPEMEHHBIX METO/IOB
MUKPOCKOIIUU JJIsi HMCCIENOBaHUS OMOJOTHYECKHX OOBEKTOB, a Takke (OPMHpPOBAHHE HABHIKOB
BbIOOpA U IPUMEHEHUS U3YYEHHBIX METOJIOB C YU€TOM UX BO3MOKHOCTEH U OTPaHUYCHHI.

1.1.2. 3agauu, pemiaembie B X0/1€ OCBOEHUS JUCHUILIIUHBI:

® (O3HakOMJIGHHE C JOCTHXKCHHSMU B WCCICIOBAaHUM OMOOOBEKTOB, BBIIOJHEHHBIX C
MOMOIIIBIO COBPEMEHHBIX METO/I0B MUKPOCKOITHH.

® Co3manue 3aMHTEPECOBAHHOCTHU B YIITyOJICHUH 3HAHHUI B 00JIACTH METOIOB HCCIICTOBAHUI.

® ®opmupoBaHHE 3HAHUI 00 yCTpOICTBE M OCHOBHBIX NMPHHIUIAX PAaOOTHI COBPEMEHHBIX
MHUKPOCKOTIOB.

1.2. MecTO TUCUMIITIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrPaMMbl

Jucnuminaa «CoBpeMeHHass MUKPOCKOMH» M3ydaeTcs B 7 cemecTpe(ax) U OTHOCUTCS K YacTH,
dbopmMupyemMoil ydacTHUKaMu oOpas3oBaTeapbHOTrO mporecca, bimoka b.1 «/lucrumauney. SABnsercs
JTUCIUILTMHOM 10 BBIOOPY.

OO01as TpyA0EMKOCTh TUCHUIUIMHEI cocTaBisiet 2.0 3.e.

JlJis yCHEemHOro OCBOGHHUS HACTOSIIEH AMCIMIUIMHBI 00ydarouiecss B paMKax oOpa3oBaTeIbHOU
OpOrpaMMbl JIOJKHBI OCBOUTH CJEAYIOIIME JUCHHUIUIMHBI U mpakTuku: OOmas Ouodusuka;
Opranunueckas xumusi; Heopranumueckas xumusi; Beicimias matemartuka; buosnorus; ®dusmonorus;
MonekynspHas dhapmakonorus; buoxumust; MHOCTpaHHBIH A3BIK.

3HaHMsI, YMEHUS U OIBIT IPAKTHUYECKON JIesATeNIbHOCTH, MPUOOPETEHHBIE TP OCBOCHUHU HACTOSIIEH
JTUCIUILTMHBL, HEOOXOUMBI JJIs YCIEITHOTO OCBOCHUS quctuminH: [IponsBoacTBeHHas!.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JIesSTeNIbHOCTH, MPUOOPETECHHBIE TPH OCBOCHUHU HACTOSIIEH
JTUCIUILTAHBL, HEOOXOUMBI JJIs YCIEITHOTO NMPOX0KaeHUs npakTuk: [Ipeanumnomuas, HAP.



1.3. Ilnanupyemble pe3y/ibTaThl OCBOCHHUS THCUMIIJIMHBI

7 cemecTp

KO}I 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHAUKATOpA
JOCTHKCHUA KOMIIECTCHIIMHU

“Haﬂl/lpyeMlﬂe pe3yjJabTaTbl OCBOCHUS ANCHUIITIMHBI

OIIK-1 Cnnoco6eH Hcnoab30BaTh 0

NPUMEHATDb (l)sz[aMeHTam)m,le U NPUKJIAAHbIC MEIUIIUHCKHE, €CTECTBCHHO-HAYYHbIC

SHAHUA IJI IOCTAHOBKHU U PCIICHUA CTAHAAPTHBLIX 1 HHHOBAIIMOHHBIX 3a/1a4 I[pO(l)eCCHOHa.]'IbHOﬁ AeATCJIbHOCTH

OIIK-1.UJ1 IIpumenser
($byHIaMeHTaNbHBIC
€CTECTBCHHOHAYYHBIC 3HAHUS JUIS
petreHus mpogeCcCHOHATBHBIX 3a/1a4.

3HaTh: OCHOBHBIC 3aKOHBI U MPEICTABICHUS B O0JIACTH €CTECTBEHHBIX M MPUKIATHBIX
JUCHUTUTAH METUKO-OUOIOTHYECKOTO TIPOQHIISL.

‘YMeTh: OIICHUBaTh, aHAIN3UPOBATH, 0000IIATH U IPUMEHSITH TPO(HECCHOHANBHYIO
UH(POPMALINIO Ha TEOPETHKO-METOJ0JIOTHYECKOM YPOBHE.

Baaaerbs npakTH4YeCKHM ONBITOM (TPYAOBBLIMM A€l CTBUSIMHU): OCHOBHBIMH METOJJaMH
UCCIIeIOBaHUS B 00JIACTH HAYK MEAUKO-OHOIOrHYECKOTr0 IPOQUIIS.

OIIK-6 Cnoco0eH onpeneasiTh CTPATernio H MPodJieMAaTUKY HCC/Ie10BAHU, BLIOUPATh ONTUMAJIbHBIE CIIOCOObI UX pelieHus,
NMPOBOMTH CHCTEMHBIH aHAJIN3 00bEKTOB HCCIeJ0BAaHHUS, 0TBEYATh 32 MPABUJIBHOCTH H 000CHOBAHHOCTH BHIBO/IOB,
BHe/IPpeHHE NOJYYEHHbIX Pe3yJbTATOB B NPAKTHYECKOE 3APABOOXPaHEHHE

OIIK-6.1 /11 IInanupyer HayyHOE
HCCIIeI0BaHUE

3HATB: COCTOSIHHE pelIaeMol MpoOaeMbl Ha MOMEHT Hayajla HCCIIeIOBaHHUS.

YmMmerth: q)OpMyJ'IPIpOBaTB OCJIN U 3a1a41 UCCIICJOBaHUs.

Baajerbs npakTH4YeCKHM ONBITOM (TPYAOBBLIMM AeHCTBUSAAMHU): TOCTUKEHUS
IIOCTaBJICHHEIX IICJICH U 3a/1a4 UCCIIEIOBAHUM.

OIIK-6.M /12 Ananusupyer
PEe3yNbTaThI HCCIEAOBAHUMA.

3HaTh: OCHOBHBIC JAOCTYITHBIC CITIOCOOBI M METOIBI peHeHus MOCTaBJICHHBIX
HCCJICA0BATC/IbCKUX 3a1ay.

YMeTh: peann30BbIBaTh HA MPAKTUKE HEOOXOAUMBIE CIOCOOBI M METOJIBI TSl PELICHUS
IMOCTaBJICHHEIX MCCIICAOBATEILCKUX 3a1a4.

BiajgeTs NpaKTHYeCKMM ONBITOM (TPYIOBBIMM AHiCTBHUSIMHU): PEaM3alui HEOOXOAUMBIX
UL PELLICHUS] TOCTABJICHHBIX UCCIIEOBATENBCKUX 3a/1a4 METOIOB H CIIOCOOOB.

IIK-3 Cnoco0eH nMpoBOAMTH HAYYHbIE HCCAE0BAHHUSA B 00J1aCTH MeIULMHBI U OU0JIOTHHI

[K-3.1/1 Cobupaer u
o0OpabaTbiBaeT HAY4YHYIO M HayIHO-
TEXHHYECKYI0 HH(pOpMaLHo, B
pe3ynbTate 4ero GopMynupyer
[POBEpsiEMbIC TUIIOTE3bI B 00J1aCTH
MEIMIMHEI U OMOJIOTUH.

3HaTh: OCHOBHBIE BUBI HAYYHOH, HAYYHO-IIPAKTHYECKOI U aHAIUTUYECKOH HHpOpMaIuu B
00J1acTH METO0B MHUKPOCKOIIHHL.

YMeTh: mpuobpeTaTh HOBbIE 3HAHUS B 00JIACTH METO0B MUKPOCKOINH, HCIIONB3Ys
COBpEMEHHbIE HH(OPMAIIOHHBIC TEXHOJIOTUHL.

Biagers npakTHYecKHM ONBITOM (TPYA0BbIMH JAeficTBHsiMH): COCTaBIATH
aHAINTHYECKHEe 0030pHI Ha OCHOBE JAHHBIX U3 Pa3IMIHBIX HCTOYHUKOB HAyYHOH, HAyIHO-
NPaKTUYECKOH U aHATUTUYECKO# HH(OPMaXH B 00JaCTH MOJICKYJISIPHOM OHOIOTHH 1
METO/10B MUKpOCKonHH. DopMynupoBaTh BBIBOJbI U3 MACCHBA COBPEMEHHBIX 3HAHUN 1
TUIOTE3bl, 00BACHSIOMINE MEXaHI3MY (DYHKIMOHHPOBAHUS BaXKHEHIITNX MaKPOMOJIEKYII.

TIK-3.1/12 [IpoBoauT rccienoBaHus,
HAOJIOICHHS, SKCIICPUMEHTEHI,
M3MEPEHHUS IS IPOBEPKHU THITOTE3 B
00J1acT! MEIUITUHBI U OMOJIOTUU

3HaTh: IPUHINIEI Pa0OTHI COBPEMEHHOH NCCIIEN0BATEIbCKON alapaTypsl, OCHOBHEIE
KOMIIBIOTEPHBIE TPOTrPaMMBbI U 0a3bl JaHHBIX.

Ymern: QopMyupoBath 3a/1a4d UCCICIOBAaHUN B 00IACTH MOJICKYJIIPHOW OHOJIOTHH 1
MOJIEKYJIAPHON MEIUIMHBL.

Baagers npakTH4ecKUM ONBLITOM (TPYAOBBIMH JAelicTBUsAMM): HaBblkaMu 1eTaJIbHOTO U
MO3TAITHOTO IJIAHUPOBAHUS UCCIICIOBAHUS, JOKYMEHTHPOBAHUS U aHAJIN3a HOITYy4YEHHbIX
pe3yJIbTaToB.

[K-3.1/13 ®opmynupyeT BHIBOJIBI IO
UTOraM HUCCIIE0OBAHUM, HAOIOICHHH,
9KCIEPUMEHTOB, H3MEPEHHUIT B
00J1acTH MEULIMHBI U OUOJIOTHN

3HaTh: OCHOBBI CHCTEMHOT'0 NOAXO0/a ISl U3Y4EHHSI MOJIEKYJIIPHO-OMOIOTMYECKUX
HPOIECCOB, IPOXOISIINX B KIETKE METOAaMH MUKPOCKOITHH.

VYmern: O60061aTh COOCTBEHHBIE IKCIIEPUMEHTAJIbHBIE PE3yJIbTaThl, HOPMYIHPOBATH HOBBIE
UJIeH ¥ BBIBOJIBI, TEHEPUPOBATH TUIIOTE3BI, OOBSCHSIONIIE IPUPOLY H MEXaHU3MBI
MOJIEKYJIAPHO-OHOIOTMYECKUX POLIECCOB.

Baagers npakTH4ecKUM ONBITOM (TPYAOBBIMU JelicTBUIMM): BiianeTs HaBbIKaMu
N3y4YCHUS MOJIEKYJISIPHO-OMOTIOTNYEeCKUX IPOLIECCOB B KIETKE, OMUPAACH HA KOMILIECKC
9KCIEPUMEHTANIBHBIX, €CTECTBEHHOHAYYHBIX M CTATUCTUYECKUX METOOB.

IIK-7 Cnocolen pemaThb HcclieloBaTeJbCKHE 32124 B PAMKAX peaju3allii HAYYHOT0 MPOeKTAa KaK caMOCTOSITeTbHO, TaK H
10J PYKOBOACTBOM 00Jice KBAIM(UIHMPOHHOI0 PA00THUKA




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

[IK-7.1]/1 Cobupaet u
00pabaTeiBaeT HAYYHYIO U HAyYHO-
TEeXHUYECKYI0 HH(OpMAIHIO B
paMKax peanu3aliy HayqHOTO
IIPOEKTa MOJ PyKOBOJACTBOM OoJiee
KBaJH(UIIPOBAHHOTO PaOOTHHKA

3HaTh: OCHOBHBIE (D)yHAAMEHTANIbHbIE H YaCTHBIE 3aKOHOMEPHOCTH MEANKO-OHOIOTrHYECKOT0
npod IS, METOABI INIAHNPOBAHUS, ()OPMYIUPOBAHUS U PELIEHHS HAYTHO-
UCCIIeI0BaTENbCKUX 33124 B 00,1aCTH OHOIOTUH U METULIUHEI .

YMeTb: akKTHBHO IPHMEHSATh OCHOBHEIE (DyHIAMEHTAIBHBIE U YACTHBIC 3aKOHOMEPHOCTH
MEIHKO-OHOTOTHUECKOTO POduIs 1is GOpMyTHPOBAHUS, TIIAHUPOBAHUS U PEIICHUS
HCCIIeI0BAaTENbCKIX HAyYHBIX 3aJa4H B 00JIaCTH OMOJIOTHUH ¥ MEJHUIIHBL.

Biaers npakTHYeCKUM ONBITOM (TPYAOBBIMH JIeficTBUSIMHU): GOPMYITHPOBAHUS,
IUTAaHUPOBAHMS M PEIICHUS HCCIIeIOBATENECKUX HayUHBIX 331a4 B 001aCTH OMOJIOTUH 1
MEHUILUHBL

[IK-7.1/12 IIpoBoauT ucciae1oBaHus,
HaOJIIOAeHMs, SKCTICPIMEHTHI B
paMKax B paMKax peaqu3aluy
HayYHOTO IPOEKTa IO
PYKOBOACTBOM Oosiee
KBaIN(HUIIIPOBAHHOTO PAOOTHHKA.

3HaTh: OCHOBHBIC €CTCCTBCHHOHAYYHbIC 3aKOHBI, NCITOJIL3YEMBIC IIPU pe€aJin3alilui MPOCKTa U
BO3MOXHBIEC METOAbI PEIIECHU ITOCTABJICHHBIX 3a1a4.

Ymerh: KBaJ'II/I(bI/IIII/IpOBaHHO OCYHICCTBJIATH NPAKTUICCKYIO SKCIICPUMEHTAJIbHYIO
JCATCIIBHOCTD.

BaageTh npakTHYeCKHM ONMBITOM (TPY/AOBBIMH e CTBHSIMH): B 00JTACTH OIICHKH
Ka4ecTBa HKCIIEPUMEHTANbHON paboThl, BRISBICHUS apTe(aKTOB U UX YCTPAHEHHS.

[IK-7.1/13 ®opmynupyeT BBIBOABI IO
HUTOTaM HMCCJIeIOBaHHUM, HAOTOIeHU I
U 3KCIIEPUMEHTOB.

3Harth: METO/Ibl aHaJIn3a PE3YJILTATOB Hay‘lHO-HCCHeHOBaTeHBCKOﬁ pa60TLI.

YMeTb: KpUTHUECKH COTIOCTABNIATH U aHATU3UPOBATh MOMYUYEHHBIE U TIPEACYIIECTBYIOMINE
JTaHHBIE.

Biagerb NpakTHYecKHM ONBITOM (TPYA0BbIMH JIefiCTBUSIMHU): aHAH3a U OLEHKU
Hay4YHOH MH(pOpManuy, GopMyIMPOBKHI BEIBOJOB IT0 UTOI'aM HCCIIEOBaHUH, HAOMIOACHHH 1
SKCIIEPUMEHTOB.

YK-1 CnocoGeH ocyliecTBJISITh KPUTHYECKHUI aHAIN3 NPOOIEeMHBIX CUTYallHil HA OCHOBE CHCTEMHOI'0 MOAX0/1a,

BBIPA0ATHIBATb CTPATErHIO JeiiCTBHIi

YK-1.1/1 Aranusupyet
MPOOJIEMHYIO CUTYAIHIO KaK
CHCTEMY, BBISBIISISL €€ COCTABIISIOIIIE
U CBSI3U MY HUMH

3HaTh: OCHOBHBIE 3Tanbl, HOPMbI M 3aKOHOMEPHOCTH Pa3BUTUS HU3UKO-XUMUUECKHX
MPOIECCOB B OMOTOTMUECKUX 00BEKTaxX Ha KBAHTOBOM, MOJIEKYJISIPHOM, KJIETOYHOM U
TKaHEBOM YPOBHSX B HOpPME H IPH MaTOIOTHHU, MPUBOASAIIUX K MPOOIEMHOI cUTyaluu.

YmMmerh: AHAJIM3UPOBAaTb OCHOBHBIC 3TAIlbI, q)OpMI:I 1 3aKOHOMEPHOCTHU pa3sBUTHUA (1)I/I3I/IKO-
XUMHYECKUX IIPOLIECCOB B OHOJIOTHYECKHUX 00BEKTaX Ha KBaHTOBOM, MOJICKYJIAPHOM,
KJIIECTOYHOM U TKaHEBOM YPOBHAX B HOPME U IIPU NATOJIOTUU IIPU HpO6J’IeMH0171 CUTYyalluu.

Bnauen) NPaKTHYICCKUM ONILITOM (pr}IOBLIMI/I HeﬁCTBMﬂMH): HaBbIKAaMH HUCCJICIOBAHUA
1 BBIABJICHUS XapaKTepa U 3aKOHOMepHOCTeﬁ q)HSI/IKO-XI/IMI/I‘IeCKI/IX IIpoueccoOB B
OHOJIOrMUECKHX 00BEKTaX Ha KBaHTOBOM, MOJICKYJIAPHOM, KJIETOYHOM U TKaHEBOM YPOBHAX
B HOPMEC U IIPHU NATOJIOTHUHN AJId PEIICHUA.

YK-1.1M/12 Onpenensier npoOens! B
HHpOPMAIHH, HEOOXOTUMOH IS
pelieHus poOIEMHON CUTYALUH, U
MPOCKTUPYET MPOIIECCHI IO UX
YCTPaHEHHIO

3HaTh: METObI aHANIN3a IPOOIEMHON CUTYAIUH.

YMeTb: onpenensTs mpooemsl B HHGOPMAUH M HAXOAUTE ITyTH BOCHOIHEHUS ATUX
Hpo0esoB; yCTaHABIMBATh NPUYNHBI BOSHUKHOBEHUS NIPOOJIEMHON CHTYaLlUH.

Biagerh npakTH4YecKHM ONBITOM (TPYAOBBIMH J1efiCTBUSIMHU): PEIICHIS IPOOIEMHON
CHUTYallU{ Ha OCHOBE JOCTYITHBIX HCTOYHUKOB HH(OPMALIUH.

YK-2 CnocoGeH ynpapJisiTb IPOEKTOM HA BCeX ITANAX €ro *KU3HEHHOI0 IIUKJIA

YK-2.1/11 ®opmynupyeT Ha OCHOBE
TIOCTaBJICHHOM POOIEMBI
IIPOEKTHYO 3aJ1a4y H CIIoco0 ee
pelIeHHs Yepe3 peaTn3aliio
MIPOEKTHOTO YIPaBICHHS

3HaTh: COCTOSIHHE Hp06J'I€MI>I, Ha peHICHue KOTOpOﬁ HaIpaBJICH NIPOCKT, HA MOMEHT €TI0
HayaJa.

YMeTb: GpopMyIHpOBaTh LENb U 3aJa4H IIPOCKTA.

BHa}IeTb NPaKTHYICCKUM ONILITOM (prIlOBbIMI/I }IeﬁcTBﬂﬂMH): HaBBIKAMH aHAJTUTHYCCKOM
H HCCIIEIOBATEIILCKOM IESITCILHOCTH B CIICIIHATILHON obmactu IJIaHUPYEMOTO IIPOCKTA.

YK-2.1/12 Pa3pabaTriBact
KOHIIETIIIUIO TIPOEKTa B paMKax
0003HaYCHHON POOIEMBI:
bopmyupyerT 1elb, 3a1a4y,
000CHOBBIBAET aKTYaIbHOCTD,
3HAYMMOCTb, 0)KUIAEMBIE PE3yJIbTaThI
U BO3MOXKHBIE c(epbl UX TIPUMEHEHHUS

3HaTh: MECTO/bI U CII0COOBI JOCTHMIXKCHUS LCIIN U PCIICHUA ITOCTAaBJICHHBIX 3a1a4.

YMmers: BeOupath Hanbomee 3ppekTUBHBIC U HHPOPMATHBHBIC METOIBI M CIOCOOBI
JOCTVKSHUSI LISTH ¥ PEIICHHS TOCTABICHHBIX 3a1ad.

BaageTh npakTH4YecKUM ONBITOM (TPYA0BBIMH /1€ CTBUSIMH): HABBIKAMU 3 (PEKTUBHON
peanu3anuy METOA0B U CIIOCOOO0B TOCTHIKEHHMS LICJIU U PELICHHS IIOCTABICHHBIX 33/1a4.




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

ILranupyemsle pe3yIbTAaThl OCBOCHHS JHCIUTINHDI

VK-2.U5 OcyuiectBusier
MOHHUTOPHHT XO/la pealn3aui
MPOEKTa, KOPPEKTUPYET OTKIOHCHHUS,
BHOCHT JIONIOJTHUTEIIbHBIE H3MCHCHUS
B IUIaH pean3alliy MPOeKTa,
YTOYHSIET 30HBI OTBETCTBEHHOCTH
YYaCTHHUKOB MPOCKTA

3HATB: METO/IbI JIOTMYECKOT0 U aHATUTHYECKOTO PACCMOTPEHNUS HH(POPMALINH.

YmMmerth: NPOBOJUTL aHAJIU3 PE3YJILTATOB 3KCHepHMeHTaJ’IBHOﬁ HCCIIEIOBATEIIbCKOM
JCATCIIBHOCTH.

Baagers npakTHYeCKHM ONBITOM (TPYAOBBIMH A€l CTBHSIMHU): (HOPMYINPOBAHUS
BBIBOJIOB U 3aKIIFOUEHUH Ha OCHOBAaHMU MOTyUeHHOH HH(OpMaImu.




2.@opMmbI padoThI 00YYAKIINXCH, BUAbI YUeOHBIX 3aHATHI U UX TPYAOEMKOCTh

®opmbl padoThl 00yuaromuxcs / Buabl ydeOHbIX 3aHATHI / DPOpMBI Bcero Pacnpenenenune yacos 1o
MPOMEKYTOUHOH aTTecTAUU 4acoB cemMecTpam
7

YuyeOHble 3aHATHS
KonTakTHasi padoTa o0yyalouuxcs ¢ npenojaasaresneM B cemectpe (KPQO), B T.4.: 39 39
Cemunapckoe 3anstue (C3) 27 27
Jlekrmonnoe 3ausrtue (JI13) 10 10
Kosmoksuym (K) 2 2
CamocTrosiTesbHasi padoTa o0y4yalomuxcs B cemectpe (CPO), 30 30
B T.4.:
IloaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 30 30
ITpoMe:kyTOYHAsI ATTeCTALMSI:
KonrakTHas pa6oTa o0yuyarommuxcs B Xoe npoMexyTo4yHoii artectanuu (KPIIA), 3 3
B T.4.:
3auer (3)* 3 3

B yacax: OT/] = 72 72
O6ﬂlaﬂ TPYAOEMKOCTb JUCHUIIINHBI KPO+CPO+KPITA+CPIIA
(OT) B 3aueTHbIX eqununax: OTJI (B yacax): 36 2.00 2.00

* Bpems miis mpoBeAeHHUS MPOMEXKYTOYHOHM arrectauuu B (opme 3a4éTa BBIACISETCS B paMKax
KoHTakTHOU padoThl ([IB3) IIpoBenenne nmpomMexyTodHOM aTTecTanu B (hopMe 3a4éTa OpraHu3yeTcs
B COOTBETCTBUU C PACIHCAHUEM 3aHSITUH.



3. Copepixkanue IUCHUNIITHHBI
3.1. Conep:xaHue pa3ieoB, TeM IMCUUILIHHBI

7 cemecTp
Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia H TeMbl B JTHAAKTHYECKHX eTUHULIAX
/n KOMIIeTeHIHH JUCHUILUIMHBI

Pa3nen 1. OnTnyeckasi MUKPOCKOIHS

OIIK-1.M/1, TIK-
3111, TIK-3.
WJ12, TIK-3.1/13,
VK-1.UJ11, VK-1.
WUJ12, VK-2.UJ12,
YK-2.U]11, VK-2.
W15, OITK-6.
W12, OTIK-6.
WL, TIK-7.1/11,
TK-7.1]12, IK-7.
W13

Tema 1. OnTHyeckas MUKPOCKONUS

HVcropus co3maHust MEKPOCKOTIA M PA3BUTHE MUKPOCKOIIUH.
TeopeTnueckye OCHOBBI ¥ IPUHIUIIBI PEATU3aUK Pa3IHYHbIX
METOJJ0B MUKpOCKonHy. BoiHoBast Teopust cBeta. I'eomerpudeckas
TeopHst MUKpocKona. [IpyHIMIHaNbHAs cCXeMa MUKPOCKOTIA 1
OCBETUTEIBHOH crcTeMsl. Pa3pemaromas ciocoOHOCTS,
yBeJIm4YeHue, abeppanuu, kpususHa. Knaccuukanus OCHOBHBIX
METOJIOB HCCIIEIOBAHUS, HCIIOJIB3YEMbIe JUISl H3yUCHUS
6uosnornueckux o0bekToB. OnTHyeckas (CBETOBast) MUKPOCKOIHSI.
Krnaccnguxarys BUI0B ONTHIECKOH MUKPOCKOIIMU: Ha
OTpa)KeHHe, Ha IPOCBET, NMOIAPU3ALMOHHA, (a3oBas,
KOH(OKaNbHas1. Y CTPOUCTBO Pa3HBIX BUIOB MHKPOCKOIIOB.
@ryopeceHTHbIH MUKPOCKOII. Y CTPOUCTBO U MPUHIKIT pabOTHI
(ryopecrieHTHOro MUKpocKona. [ToaroroBka 6moaoruaeckoro
obpasia s uccnenoBanus. O6paboTka H300paKEHUH U aHAIH3
MIOJTyYeHHBIX pe3ynsTaToB Oiyopodopsl. OUIbTps I
(yopecrieHTHON MUKPOCKOIHH. VICTOYHUKH CBeTa IS
(ryopecrieHTHOro MUKpocKomna. ONTHMH3aIHs U IPoOIeMBI
¢yopecrieHTHON MuKpocKkomuu. VicenenoBaHue GHOMOTHIECKUX
00BEKTOB € ITOMOMIBI0 (PITyOPECeHTHOH MHKPOCKOIIUH.
[IpuroToBnenue U oKpauBaHHe OUOJOTMYECKUX 00Pa3LOB.
[pemapaTs! A7t cCBeTOBON MUKpOCKOIHH. DHUKCATOPHI, METOMBI
okpamiBanus. [IpUroToBiIeHNEe MUKPOTOMHBIX CPE3OB.

Pa3nea 2. DJeKTPOHHASE MUKPOCKOITUS

VK-2.WJ12, VK-2.
W1, YK-2.UJI5,
OIIK-6.1]12,
OTIK-6. M1, TTK-
7.W11, TIK-7.
W12, TIK-7.1]13,
OIIK-1.1/11, TIK-
3.1, TIK-3.
WJ12, TIK-3.1/13,
VK-1.M/11, YK-1.
W2

Tema 1. DnexTpoHHAS MHUKPOCKOTIHS

OnexkTpoHHAas MUKpocKomus. [IpeaMeT snekTpoHHOM
MHUKPOCKOIIMU U CPaBHEHHUE C APYTUMH BHIAMH MHKPOCKOIIHH.
YCTpoicTBO 1 pH3HKa MpoLecca IPOCBEUNBAIOIICH AIEKTPOHHON
mukpockonuu (ITOM) 1 ckaHUpYIOIIEeH 3JIeKTPOHHOM
mukpockonun (COM). [IpurotoBieHne 1 OKpalinBaHue
ononornyeckux oopasmos. [ToaroroBka 06pa3noB s
npocBeynBaronield MUKpockomuu. [loarotoBka o0pa3nos amst
PacTpOBOH EKTPOHHONH MUKPOCKOITHH.

Pa3gen 3. CkaHupyoumas 30H10Basi MUKPOCKOHUSI

OIIK-1.M/1, TIK-
3111, TIK-3.
WJ12, TIK-3.1/13,
VK-1.UJ11, VK-1.
WUJ12, VK-2.UJ12,
YK-2.U]11, VK-2.
W15, OITK-6.
W12, OTIK-6.
WL, TIK-7.1/11,
TK-7.1]12, IK-7.
W3

Tema 1. Cxanupyromas 30H10Bas
MHKPOCKOIIHS

[MpuaImn paboTh! CKaHUPYIOMUX 30HIOBEIX MUKPOCKOIIOB (C3M).
Krnaccuduxanus merono C3M. [loaroroBka 61M0I0rnuecKux
00pasIoB IS NCCIIEAO0BAHUI METOJaMHU CKaHUPYIOIIEH 30HI0BOH
MHKpPOCKONHHU. ATOMHO-cu10Boi Mukpockon (ACM) kak crioco6
H3y4deHHs OMONOrHIecKiX 00bEeKTOB. XapaKTepHCTHKA OCHOBHBIX
pexumoB pabotsl ACM. YeTpoilcTBO U IPUHIMI PabOTH AaTOMHO-
CHIIOBOTO MHUKpockona. [ToaroroBka 6nonormaeckoro oopasma s
uccienoanus. O6paboTka M300pakeHUit U aHAIN3 TTOTYYEHHBIX
pe3yJIbTaToB.

3.2.

00yYarOIIUMHCS
Pa3nensl 1 TeMbl TUCIUIUIMHBI U1 CAMOCTOSITENILHOTO M3Y4YeHHs 00y4YaloIMMUCS B IpOorpaMMe He
PEeTyCMOTPEHBI.

Ilepeyens pa3genos,

TeM JAUCHHUILIUHBI

AJddg CaMOCTOAATECJIbHOI0O M3YYCHUSA




4. TemaTuyeckuii NJaH KOHTAKTHOW padoThl 00y4yawIIUXCsi C NpemnojaBaTeeM IpPH
NPOBeIeHUM 3aHATHI

Ne | Buabt Iepuon odyuenus (cemectp). [lopsiakoBbie HoMepa U |KosmvecTBo | Buasl Tekymero | @opMbl IpoBeaeHUs
n | yueOHBIX HANMEHOBaHUs pa3/iejioB (MPU HAJTUYHH), TEM, 4acoB KOHTPOJIsI TeKYLIero KOHTPOJIs
/m | 3ansTHIE* Y4eOHBIX 3aHATHIA KOHTAKTHOIi | ycmeBaeMoCTH ™ * ycneBaeMocTu* **

padors! Kn | ov | p3
1 2 3 4 5 6 7 8
7 cemecTp

Pasznen 1. Onrryeckast MUKPOCKOIIHSI

Tema 1. OnTrHyeckass MUKPOCKOITHS

1 JI3 Beenenune B Mukpockonuoo. Onrudeckast (CBeTOBasI) 2 I 1 1

MHKPOCKOIIHSI.
JI3 DyopeciieHTHAsE MUKPOCKOIHS 2 J1 1 1

3 C3 OO6u11e MOHATUS MUKPOCKOITNH. BHIBI MUKPOCKONIHH. 3 T 1 1 1
O0J1aCcTH MPUMEHEHHUSI.

4 C3 Bups! ceeroBoil Mukpockonuu. OrpaHudeHus. 3 T 1 1 1
CoBpeMEHHBIE MOIXOIbI.

5 C3 Hcnons3zoBanue (GayopecieHTHONH MUKPOCKOITHH B 3 T 1 1 1
OHOJIOIMHM, PEIIAEMBIE 3aJaUH.

6 C3 O0nacTi MpUMEHEHHS ¥ BO3MOXKHOCTH COBPEMEHHBIX 3 T 1 1 1
METOJI0B (hIIyOpeCcIIeHTHOW MUKPOCKOIIHH.

7 K KommokBuym 2 P 1 1 1

Pa3znen 2. DieKTpoHHAs MUKPOCKOIIHS

Tema 1. DnexTpoHHAasE MUKPOCKOIHS

8 JI3 DIEKTPOHHAST MUKPOCKOIIHS 2 J1 1 1 1

9 J3 IlonroroBka OHOTOTHYECKUX OOPA3IOB AT 2 Pl 1 1 1
HCCIIe/I0BaHUM

10 C3 Bup! 31eKTpOHHOW MUKPOCKOINUY, UX OTJIMYHUS U 3 T 1 1 1

IIPpCUMYIIICCTBA. OcobeHHOCTH IIOATrOTOBKH 06pa3HOB.

Pa3nen 3. Ckanupyromas 30H10Basi MUKPOCKOIIHS

Tema 1. Ckanupyromas 30H10Bas MEKPOCKOIIHS

11 JI3 CxaHupyolas 30H40Basi MUKPOCKOIHUs. ATOMHO- 2 pil 1 1 1
CHJIOBast MHKPOCKOIIHSI.

12 C3 Bups! ckanupyromei 30H10B0H MUKPOCKOIHNHY, 3 T 1 1 1
0COOEHHOCTH IPUMEHEHUS B OMOJIOTHYECKUX
WCCIIEIOBAaHUSIX.

13 C3 [ToaroroBka 06pa3oB /It ATOMHOW CHIIOBOM 3 T 1 1 1

MuKpockonnu. O0paboTka N300pakeHH, BO3MOYKHEIC
apTedakThl CKAHUPOBAHUSL.

14 C3 IIpumeHeHNe aTOMHOM CHIIOBOM MHUKPOCKOIIMU B 3 T 1 1 1
OMOTIOTHUECKUX HCCISIOBAaHUIX, OCOOCHHOCTH
B3aUMOIEMCTBHS 30H1a ¢ 00pasuoM. Yacts 1.

15 C3 [IpumeHeHHe aTOMHOM CHIIOBOM MHUKPOCKOIIMU B 3 T 1 1 1
OMOTIOTHUECKIX HCCIEOBaHUIX, OCOOEHHOCTH
B3aMMOJIEMCTBHS 30H1a ¢ 00pas3noM. YacTs 2.

16 3 3auer 3 I1A 1 1
Bcero B cemecTpe 42 15 15 13
Bcero mo guciuninHe 42 15 15 13

(¥, **, ¥** cMOTpH yCIIOBHBIE 0003HAYCHUS)

YciaoBHBIE 0003HAYECHUSA

Bunb! yueOHbIX 3aHATHN ™

Buabl yueOHbIX 3aHATHIT CoxpaniéHHoe HAaHMEeHOBAHHE

JleximoHHOE 3aHATHE Jlexmusa JI3

CemuHapcKkoe 3aHATUE CemuHap C3




Buab! yueOHbIX 3aHATHIH

CoxkpaménHoe HauMeHOBaHHe

KomnoxBuym

KomnoxBuym K

Bunsl Texymiero kontpods yecnesaemoctu (BTK)**

Buabl Tekyuero KOHTpoJIst Coxpauménnoe Copep:xanune
ycneBaemoctH (BTK) HanMMeHOBaHUe

Texymuit Juctnumnuaupyromuit | [ | KoHTpons nocemaeMocTy 3aHATHI 00y4aromuMcst
JCIHATUTHHUPY IO
KOHTpOJIb
Texkymuii TeMaTH4eCKUn Temarnueckuit T | Ouenka ycBoeHust 00y4aronMcs 3HaHUH, YMEHUH U OIlbITa
KOHTPOJIb MPaKTUIECKOH AESTEIFHOCTH MO TeMe 3aHATHS
Texymmii pyOeKHBII Py0exHbrit P | Ouenka ycBoeHust oOydaromumcs 3HaHAH, yMEHHH U OTIbITa
KOHTPOJIb MIPAKTUYECKOHN NIESATENbHOCTH 0 TeMe (pa3lielly, MOAYJI0) TUCLUIIINHBL

@DopMBbI IPOBEICHUS TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH O0yJaromuxes ***

Ne ®DopMbI IPOBeIeHUS TeKYylIero KOHTPOJIst TexHuyeckoe u Bo03M0XKHOCTB NPOBeIeHUs TEKYLIEro
ycnesaemoctu odyuaromuxcs (PIITKY) cOKpaléHHoe KOHTPOJISI YCII€BA€MOCTH 110 BUAAaM KOHTPOJISA
HaMMEHOBaHHe
pil T P
1 | KonTpoas npucyrcTus IIpucyrctBue KIT | +
2 | Onpoc ycTHbIi Omnpoc ycTHbIH oy +
3 | Pemenue npakTindecko (CHTYallnOHHON) IIpakTuueckas P3 +
3ama4n 3aja4a




S. IlpomexyTouHas aTTecTAlMs 00YYAIOLIHUXCSH 10 JHCIUIIIMHE
OueHoOYHBIE CPEICTBA IPOMEKYTOYHOM aTTeCTAlluH

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

CemecTp ®dopMa NPOMEKYTOUYHOMH ATTECTAIHT* *** dopma npoBeIeHAsSI MPOMEKYTOUHOM aTTECTAIHHA
1 2 3
7 cemecTp 3auer Kontpons npucyrersust, Onpoc yCTHBIN

YcioBHBIE 0003HAYCHHSA ****

DopMbI IPOMEKYTOYHOMH aTTECTAIIMA Cokpanménnoe HaHMEHOBaHM e

3ager 3auer 3




6. CTpyKTypa peHTHHIa 110 AMCHMILIMHE

6.1. O0yuarommiicss ¥MeeT MPaBo MPOMTH MPOMEKYTOYHYI0 ATTECTALMIO 110 JUCHUIIIHHE HIIH
e¢ yacT Ha OCHOBAHMHU PEeliTHHIa yCIeBaeMOCTH 00y4alolierocsi U pe3yabTaTOB MPOXO0KICHUSA
TeKyLIero pyoe;xHoro KOHTPOJIs M0 JMCHHUILUIMHE B COOTBETCTBYIOIIEM ceMecTpe.

6.2. Kpurtepum, noka3areju TNpPOBeJIeHUSA TeKYHIero KOHTPOJHA YCHeBAeMOCTH C
HCIO0JIb30BaHUEM 0AJUIbHO-PEHTHHIOBOM cucTeMbl (110 ceMecTpaM U ()OpMaM NMPOMEKYTOYHOM
aTTecTalun)

PelTUHr 1O JUCLMIUIMHE PpacCUMUTHIBAETCA IO pe3yjabTaraM TeKyIlled yCIeBaeMOCTHU
oOyuaronierocs. Tun KOHTpoJs 10 BceM (opMaM KOHTPOJs TuddepeHIUpOBaHHbIN, BBICTABISIOTCS
OLICHKM 110 IIKaJe: "HeyAOBIETBOPUTEIBbHO", "ya0BIE€TBOpUTENLHO", "X0opomo", "oTimmuuno". Ucxons
U3 COOTHOWIGHHMS U KOJUYECTBA KOHTPOJIEH, pacCUUTHIBAIOTCA pPEUTHHIOBBIE Oaibl,

COOTBETCTBYIOIIUE cucTeMe AU PepeHInPOBaHHOTO KOHTPOJISL.

7 cemecTp
Co0TBETCTBHE OLIEHOK
Brb1 3aHsTHH ®opMbI IPOBEIEHUS TEKYIIEr0 Koua-Bo . Makc. K0J1-BO PelTHHTOBLIM GaXIaM
KOHTPOJIS1 ycIIeBaeMOCTH KOHTPOJIei 0aJI0B
TK | BTK | O1a. | Xop. | Ya0BJIL
CemuHapcKoe 3 Pemenue TMPaKTHYECKOH P3 9 306 B T 34 23 12
3aHITHE (CUTYaIMOHHOK) 3aa4u
KonokBuym K Onpoc yCTHBII oy 1 701 B P 701 | 467 234
CyMMa 0aJlJTOB 10 JIMCIIMIIMHE 38 CEMECTP 1007

Kpurtepuu BbicTaB/IeHHsS] OLCHOK NPH NMPOXO0KICHUH NMPOMEKYTOUYHOI aTTecTanuu B opme
3a4eTa (HA OCHOBAHUM PEHTHHIA YCNIEeBAEMOCTH 00y4alomierocss M pe3yJbTaTOB NPOXO0KICHUS
TeKylero pyoe;kHOro KOHTPOJIA 10 AUCHHMILIMHE (MOAYJ/II0) MJIH €€ YaCTH B cemecTpe)

7 cemecTp

IIxamna Kputepuu BbICTaB/IEHUSI OLIEHKH
OlIeHUBAHHUSI
«324TEHO» Peiitunrossiii 6amt — He MeHee 60 % (He meHee 600 OansoB)

u
INomyuenue OIEHKH HE HIXKE «YIOBIETBOPUTETBHOY 3@ MPOXOKACHHE KaXJ0T0 TEKYIIET0 PyOeKHOT0 KOHTPOIIS B
ceMecTpe

«He 3a4TeHo» |PeliTnHrossrit 6amn — menee 60 % (menee 600 6atoB)

W/

IMosryueHHE OLICHKH HIKE «yOBJICTBOPHTEIHLHOY 32 MPOXOXKICHHUE XOTS ObI OTHOTO TEKYIIEro pyOeKHOr0 KOHTPOJISL B
CEMECTPE MIIM HEe TTPOXOIKJICHHE PYOEeKHOr0 KOHTPOJIS




10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

7. OueHo4YHble MaTepHAJbI /sl MPOBeJACHUs] NMPOMEKYTOYHON aTTecTallMu 00y4arolUXCs MO
AUCHMILIHHE

7 cemecTp

Hepeqeﬂb BOIIPOCOB IJIA MOATOTOBKH K l'[pOMC)KyTO‘lHOi;I aTTreCTallum B (])opMe 3a4yéTa

Oco0eHHOCTH TIOATOTOBKH OMOJIOTUIECKUX 00pa3IoB ISl pa3HbIX METOI0B MUKPOCKOITHH.
OO61as xapakTepucTUKa PUHIUIOB KOH(OKaIbHOU MUKpockonuu. O0IacTi MpUMEHEHHUS.
[Tpunuumner padotel COM. MeTobl NOTy4YeHHs YBETUUEHHOTO H300pakeHuUsI.

Meto 1l TPOCBEYUBAIOIIEH STIEKTPOHHOM MUKPOCKOTIHH.

[Tonsatue ontmueckux abOepparuii. Xpomatuueckue adepparuu. Cdhepuueckue abdeppanuw.
AcCTUTMAaTHU3M.

MHuUKpOCKOIUS TEMHOTO MOJISt U MUKPOCKONHUSA (ha30BOr0 KOHTpACTA.

OcHoBHbl€e nIpenMyIiecTBa U HepocTatkn COM nepen IpyrumMu METOAAMH MUKPOCKOIIHH.
dnyopecueHnusa. KBaHTOBBIH BbIX0]T (IIyOpECLEHIIUH.

Ob11ee ycTpOHCTBO M MPUHLUIIBI PA0OTHI CKAHUPYIOIIET0 30HJ0BOTO MUKPOCKOTIA.
Knaccugukaims MeToIuK CKaHUPYIOLIEH 30HI0BOM MUKPOCKOIIHY.

OcCHOBHBIE THIIBI CKAHEPOB, IPUMEHSAEMBIX B CKaHUPYIOLIEH 30H10BOM MUKPOCKOIHH.

OCHOBHBIE XapaKTEPUCTHKHU KAHTHIIEBEPOB, HCIOJb3yEMBIX B KOHTAKTHOM, OCCKOHTAKTHOW H
MOJTYKOHTAKTHON aTOMHO-CUJIOBOH MUKPOCKOITHH.

PexxumM moCTOSTHHOM CHJTBI B KOHTAKTHOM aTOMHO-CHJIOBOM MUKPOCKOTIUH.

YpaBHEHHS TOHKOW JIMH3BI. YBEIWYEHUE W ONTHYECKas cwia. [IpaBuna moctpoeHus: n300paKeHUM.
Omnpenenenne KOHTPACTHOCTH.

OCHOBHBIE PEXXUMBI CKaHUPOBaHUs MeTog0M ACM.

O6paboTka wu300pa)keHHl, TMOJYYEHHBIX C TIOMOIIBIO ATOMHO-CHUJIOBOH MHUKPOCKOIHUH.
Craructuueckuil ananus. OnpeneneHue mepoxoBaToCTH.

YCTpOﬁCTBO MMPOCBCUUBAONINX JJICKTPOHHBIX MUKPOCKOIIOB: UCTOYHHUKU 3JICKTPOHOB, 3JICKTPOHHBIC
JIMH3bI, BAKYYMHasl CUCTEMA, ACPIKATCIIb 06pa3u0B.

dnyopecuenTHas Mukpockonus. Hactpoiika ¢uiyopecuieHTHOro MuKpockona. MeTozbl paboThl ¢
¢ryopecLieHTHBIM MUKpOCKOIIOM. MccnenoBanue 00beKToB MeTo1aM (pIryopeclieHTHOW MUKPOCKOIIHY.

YerpoiictBo u mpunHiun pabotsl ACM. IlpeumymiecTBa W HEIOCTaTKH aTOMHO-CHIIOBOU
MUKPOCKOIIHH.

ACM. Kak 3aBUCHUT JOOPOTHOCTH PE30HAHCHOTO PEKHMMa PabOThl KaHTHIIEBEpA OT BA3KOCTH CPEbl.
Kakyro nndopmanuio o cBoiicTBax oOpasia 1arT KapThl cABUTa (a3.



Oo0pa3zen OuseTa 11 NPoBeIeHUsI 3a4eTa

OI'AOY BO PHUMY um. H.U. Iluporosa Munsapasa Poccuu (ITuporosckuii Y HuBepcurer)

Kadenpa obmieit u menununackon onopuznku Mbd
buser Ne

JUTSI IPOBEICHUS 3a4eTa 1Mo AUCHUIUIMHE « COBpEeMEHHAsI MUKPOCKOTIHUSD TI0 TPOorpaMMe
crienpanuTeTa 1o crnenuanbHocTy 30.05.02 Menuuunckas 6nodusnuka
HanpaslieHHOCTh (podmiib) MeaununHckas Onopusnka

1. OcobeHHOCTH MOATOTOBKH OMOJIOTHYECKUX 00pa3LoB AJIsl pa3HbIX METO10B MUKPOCKOIIHH.

2. ACM. Kak 3aBUCHT JOOPOTHOCTh PE30HAHCHOTO peKuMa paboThl KaHTHIIEBEPA OT BSI3KOCTHU
cpenbl. Kakyro nnpopmanuto o cBoiictBax oOpasia JatoT KapThl ciBUra ¢as.

3aBenyromuii kageapoit
Batumes Osner BauecnaBoBuu
JoxTop pusuko-
MaTeMaTUYeCKUX HayK, JloLeHT

Kadenpa obmieit u menunuuckoit onopuznku MbD




8. MeTroauyeckue ykazaHusi 00y4aommuMcs M0 0CBOEHHIO U CUUIIJIMHbBI

MeTtoauyeckue yKkazaHusi AJsl MOJATOTOBKH K 3aHIATHAM JIEKIIMOHHOT0 THIIA

- BHUMATEJIBHO MPOYUTATHh MaTeprall IpeablAyIeH JeKIUH;
- O3HAKOMHTHCS ¢ YU€OHBIM MaTE€pPHAIOM MO y4eOHUKY, YU4EOHBIM MOCOOHSIM, a TAK)KEe DJIEKTPOHHBIM
o0pa3oBaTeNbHBIM PECYpcaM ¢ TEMOU MPOYNUTAHHOH JICKIIHNH;
- BHECTH JOTOJIHEHUS K MMOJYYEHHBIM paHEe 3HAaHUSM 110 TeME JIEKI[UU Ha MOJISX JISKUMOHHOW TeTpaau;
- 3aMMcaTh BO3MOYXKHBIE BOIIPOCHI, KOTOPBIE CIEAYET 3a4aTh IPENOIaBATEI0 IO MaTEpUAIly U3YUEHHOMN
JIEKIIUU.

MeTtoauyeckue ykazaHusi AJs MOATOTOBKH K 3aHATHAM JIA00PATOPHO-NPAKTHYECKOT0 THIA

- BHUMATEJIbHO U3YYUTh TEOPETUUYECKUI MaTepHal MO KOHCHEKTY JICKIHH, Y4eOHUKaM, Y4eOHBIM
MOCOOMSIM, a TaKXkKe JIEKTPOHHBIM 00pa30BaTENIbHBIM pecypcam;
- TIIATEJIBHO U3YYHUTh U 3aKOHCIIEKTUPOBATh METOAUKHU MIPOBEACHUS IKCIIEPUMEHTOB;
-popaboTaTh TECTOBBIC 3aJaHUsS W CHUTYallMOHHBIC 33/Jaud, KOTOpbhle OBLIM PEKOMEHJOBAHBI s
CaMOCTOSITEJIbHOT'O PEIICHMUS.

MeToan4yeckue yKazaHus JJI CAMOCTOATEIbHOM padoTsl ctyaeHToB (CPC)

paboThl ¢ yueOHOH, y4eOHO-METOIUUECKON TUTEpaTypolt o TeMe (PEeKOMEH/I0BaHHbIE YUCOHUKH,
METOJIMYECKUE MOCOoOUs, 03HAKOMJICHHE C MaTephallaMH, ONMyOJIMKOBAHHBIMU Ha PEKOMEHIOBAHHBIX
MEIUIUHCKUX CalTax), OJJIEKTPOHHBIMH OO0pa30BaTEIbHBIMH pecypcaMu (IOTOJHUTEIbHbBIC
WUTIOCTPATUBHO-UH(GOPMAIMOHHBIE MaTepHalbl, TMpeJICTaBICHHbIE Ha calTe Kadeapsl), ¢
KOHCIIEKTaMH OOy4YarolIerocs: 4YTeHUe, M3y4YeHHe, aHamu3, cOop u 00o0meHue wHpoOpManuu, eé
KOHCIIEKTUPOBAHHUE.



9. YueOHo-MeTOAMYECKOE, HH(POPMAINMOHHOEC M MAaTEPHAJILHO-TEXHHYECKOe olecmedeHue
AUCHMILTUHBI
9.1. IlepeyeHb JTUTEPATYPHI 0 JUCHHUIJIMHE:

Ne HaumeHnoBaHue, aBTOp, o U MeCTO H3AaAHUS Pexomennyercs KosmmyecTBo |D/1eKTPOHHBI
n NpH U3yYeHuHn 3K3eMILTSAPOB | agpec pecypca
/m pa3nesos B OMOJIHOTEKE

AW CIMILIHHBI
1 2 3 4 5
1 |PenrtrenoBckas onrtuka u Mukpockonus, [lImans I'., 2024 - 2025 DneKTpoHHAast 2
MHKPOCKOIHS

2 |OnexrpoHHas MUKpOCKONUS KIETOK KUBOTHBIX, Mamanckuii B. @., 2024 | OnextpoHnHas 1
- 2025 MHKPOCKOIIHSI

3 |CseroBas Mukpockomnus B buonoruu: metoast, bpandepu C. [Ixk., 2024 - |Ontuueckas 3
2025 MHUKPOCKOIIHSI

4 {2008. KongoxkansHasi MUKpOCcKonHs porouisl. Coobmienue 2. OnTuyeckas 0
Mopdonorndeckie u3MeHeHHs npu keparokonyce. T. 124, Ne 3, MHUKPOCKOTIHS
Agetrcos C. D., EropoBa I'. b., ®enopor A. A., booposckux H. B., 2024
- 2025

5 |OxcnepuMeHTaNbHAs 3IEKTPOHHAS MUKPOCKOIHS BBICOKOTO pa3peIieHus], |DIeKTpoHHas 1
Cnenc JIx., 2024 - 2025 MUKPOCKOIIHS

6 |TyHHenbHBIE SBIEHUS B TBEPIABIX Tenax, bypurreitn ., 2024 - 2025 CxaHupyromas 1

30H10Bas
MHKPOCKOIHS

9.2. Ilepeyennb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHUKAUNOHHOH ceTu «UHTEpHET», B TOM
yucie npogecCHOHATBHBIX 0a3 TaHHBIX, HEOOXOANUMBIX /IJIs1 OCBOCHHS TMCIUIIHHbI

Qb=

9.3.

www.studmedlib.ru — caiiT 3eKTpoHHOM OMOIHOTEKH cTyaeHTa «KOHCYIBTaHT CTyIeHTa»
OnektponHas oudnuoreyHas cuctema PHUMY https://library.rsmu.ru/resources/e-lib/els/
Hayunas snekrponnas 6uommoreka eLIBRARY.RU https://elibrary.ru/
https://pubmed.ncbi.nlm.nih.gov/

http://www.medlinks.ru

http://www.ibiology.org/

Ilepeyenr HWHPOPMANMOHHBIX TEXHOJOIHI, HCHOJb3yeMbIX MPH OCYIIECTBJICHUH

o0pa3oBaTe/ILHOI0 Mpolecca Mo JUCHUILINHE, BKIOYAas NepedyeHb MPOrpaMMHOro odecneyeHust
U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTeM (IIPU HAJTUYHH)

o

Lo

11.
12.
13.
. ITnardopma «Kinescope» - munensus qo 11.03.2027 r.
15.
16.

1. MS Windows B penakmusx: 7 Pro, 10 Pro, 11 Pro (x86, x64) — nunien3ust 6eccpouHo
2.

MS Office B penakumsx: «Standard», «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
JUTEH3HS 0€CCPOYIHO

MS Visio B pemakmusix: «Professional» (2013, 2016, 2019, 2021(x86, x64)) — nuneH3us
OeccpoyHO

Astra Linux Special Edition, BapuanTt nunensupoBanus «Opem», PYCB.10015-10 — nunen3us
OeccpoyHO

Adobe Acrobat Reader — cBo601H0 pacnipoctpansemoe [10

["apanT (cripaBoYHas MpaBoBasi cucTema) — JmrenH3us 10 31.07.2027

FastStone Image Viewer — cBo6oHO pacnpocTtpansemoe [10

Snnexc bpaysep st opranmsanuii — cBo0oaHO pactpoctpansemoe [10

[Tnatdopma «1C:Ilpeanpustue 8», koHburypamuu «1C:JoKyMeHTOOOOPOT roCy1IapCTBEHHOTO
yupexaeHus», «1C:Yauepcuret [IPOD», «1C:Menuunna» — TuieH3ust 6eCCpoIHO

. Enunas mudposas oOpaszoBarenvhHas cpena PHUMY wum. H.U. IluporoBa — coOGcTBeHHas

paspabotka PHUMY

MTC Jlunk nmnardopma aiis npoeaeHus: BeOnHapo — junieH3ust 10 04.07.2027 r.
Antuupyc Kaspersky endpoint Security — munensust 1o 19.09.2027 r.
ApxuBartop 7-Zip — cBob6oHO pacmpoctpansemoe [10

Cucrema ynpasnenus ooyuenuem (LMS) — nunensus 6eccpounas
Ubuntu — ceo6oano pactpoctpansiemoe [10 (OC ¢ OTKPBITHIM HCXOIHBIM KOJIOM)



17.
18.

19.
20.
21.

Debian — cBo6oH0 pacnpoctpansiemoe [10 (OC ¢ OTKpPBITHIM UCXOIHBIM KOJIOM)
bannbHO-peldTHHTOBasE cucTeMa KOHTPOJIsI KauecTBa OCBOEHMSI 00pa30BaTEIbHOM MpOrpamMmsl B
ABTOMATHU3MPOBAHHON 00pa30BaTEIbLHON CUCTEME YHUBEPCUTETA.

MS Office (Power Point

MS Office (Excel)

MS Office B penakmusix: «Standardy, «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
JUTEH3HS 6€CCPOTHO



9.4. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHue JUCIUIINHBI

Kaxnpiii oOydaromuiicss B TedeHHE BCero mepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OPMaLMOHHO-00pa30BaTeNbHOM Cpe/le YHUBEPCUTETA
U3 000N TOYKH, B KOTOpPOH MMeeTcs AOCTyHn K MH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu
«utepuet» (nanee - cetb «MIHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

OnexTpoHHas MH)OPMAIIMOHHO-00pa3oBaTeNbHasl cpella YHUBEpCUTETa 00eCcIIeYrBaET:

- JIOCTYIl K y4yeOHOMY IiaHy, paboyeil mporpamme AMCHMIUIMHBI, 3JEKTPOHHBIM Y4YEOHBIM
U3JIaHUSAM M 3JEKTPOHHBIM 00pa3oBaTelbHBIM pecypcaM, YKa3aHHbIM B paboueil mporpamme
JUCLUIUIMHBL,

- (popMHpOBaHUE 3IEKTPOHHOTO NOPT(POINO 00YUAIOIIErocs, B TOM YHCIIe COXpaHEHUE ero paboT u
OLIEHOK 3a 3TH palOTHI.

VYHUBEPCUTET pacrojiaraeT CiaeayroIlUMU BUIAMHU MOMELICHUH 1 000pyIOBaHMs AJsi MaTepHUaIbHO-
TEXHUYECKOro oOecredeHus: o0pa3oBaTeNbHON MEATENBHOCTH JAJs pealn3allud 00pa30BaTeIbHOM
IpOrpaMMbl JUCLUIUIUHBIL:

Ne HaumeHnoBaHue 060py/10BaHHBIX Y4eOHBIX ayAUTOPHIA Ilepeuyennb cienuaIu3MPOBAHHON Meben,
I TeXHHYECKHX CPeICTB 00ydeHHs!

/m
1 |Aynutopus 1uis IPOBEACHUS 3aHATHI JIEKIIHOHHOTO THIIA, 3aHATHH Cronsl , KoMnbroTep nepcoHanbHbIH ,

CEMUHApPCKOI'o TUlla, rpyIioBbIX U HHAUBUYaJIbHBIX KOHcyHBTaHHﬁ, TEKYLIETO KOMHLIOTGpHBIﬁ cToJ , KOMHLIOTepHaH
KOHTPOJIA U HpOMe)KyTOHHOﬁ aTTeCTaluu, O60pyﬂ0BaHHaﬂ MyHbTI/IMC,I[PII;'IHBIMPI N |TEXHHKA C BO3BMOXHOCTBIO MOAKIIOYCHUA K

HWHBIMH CPEJACTBAMH O0yUEHUS ceru “UHTepHET”

2 |Aynutopus Jyid IPOBEICHUS 3aHATHIH CEMUHAPCKOI0 TUIMA (MIPAKTUYECKUX Cronsl , CTalmoHapHBII KOMIIBIOTED ,
3aHATHI), Ta0OPaTOPHBIX MPAKTUKYMOB, JJaOOPAaTOPHBIX PadoT, Muxkpockomnsl cBeToBbIE , [IpoekTop
JIEMOHCTPAIMOHHBIX SKCIIEPUMEHTOB TPYIIIOBBIX ¥ MHMBUTyaTbHBIX MYJIbTUMEIUHHBIH , DOTOMUKpPOCKOT ,
KOHCYJBTAIUH, TEKYIIETO0 KOHTPOJIS U IPOMEXXYTOTHON aTTeCTallnH, MHKpPOCKOTIBI
000pyI0BaHHAs MYJIbTUMEANHHBIMYI Y HHEIMU CPEICTBAMU O0YUYCHHS

3 [[TomemieHune st CAaMOCTOSITENIBHOM pabOTH 00YJaIOIIUXCSI, OCHAIICHHOE VYueGHast MeOeInb (CTOJIbL, CTYIbs),
KOMITBIOTEPHOH TEXHUKOH C BO3MOXKHOCTBIO IIOAKITIOUEHHS K ceTu VIHTepHeT 1 KOMITBIOTEpHAsI TEXHUKA C BO3MOXKHOCTBIO
obecriedeHreM 0CTyIa B AIEKTPOHHY0 HH(POPMaIMOHHO-00pa30BaTeIbHYIO MOAKITFOYEeHUsS K ceTH «HTepHeT» 1
Cpely OpraHH3aIun obecredeHneM JOCTyIa B IEKTPOHHYTO

HH(OPMAIIMOHHO-00PA30BATENLHYIO CPELY

4 | YueGHas ayquTOpus JUIs IPOBEACHHMS IPOMEKYTOYHON aTTEeCTalNH VueGHast MeOenb (CTOJIBI U CTYJIbSI ISt
00yJaroIuxcs), CTOJ, CTYJI TIPETIOIaBaTEeNs,
MePCOHANBHBIH KOMITBIOTEP; HAOOp
JIEMOHCTPAIIMOHHOTO 000PYI0BaHUS
(IpOEKTOP, DKPaH, KOJOHKH)

YHuBepcuter oOecredyeH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
pacmpocTpaHsIeMOro MporpaMMHOTO obecnedeHus (CocTaB ompenensieTcs B paboueil mporpamme
JTUCIUIUIMHBI U TTOAJICKUT OOHOBJICHUIO MTPH HEeoO0XoaumocTh). bubianorednsiit poH] yKOMILUIEKTOBAaH
MeYaTHBIMU M3JaHUAMH U3 pacuera He MeHee (0,25 sK3eMIUIsipa KaXJA0ro M3 W3JIaHUN, YKa3aHHBIX B
pabouell mporpaMMe IUCLUMIUIMHBI, Ha OJHOrO OOYy4YaloIIerocs W3 4ucia JUl, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIIYIO AUCIUILINHY.

OOyuatomuMmcs obecriedeH JocTyn (yAalleHHBI JOCTYI), B TOM YHCIE B CiIy4ae MPUMEHEHUs
3JEKTPOHHOTO OOy4YeHHs, OUCTAHIIMOHHBIX O0O0pa30BaTEIbHBIX TEXHOJOTHI, K COBPEMEHHBIM
npodeccuoHaNbHBIM 0a3aM JaHHBIX U HH(POPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezensercs B paboueit mporpaMme IUCHUIUIMHBI U MOAJICKUT OOHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecs #3 4YWCIa HHBAIUAOB oOOecnedeHbl NeYaTHBIMU W (WJU) BJIEKTPOHHBIMU
o0pa3oBaTeNbHBIMH pecypcamMu B popmax, aIaiTUPOBAHHBIX K OTPAHHUYEHUSIM UX 3/I0POBBSI.
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