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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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[porpammy mucimIuiMHbl paspadoTan(a)(u): aupektop neHrpa Epriorun B.I'. (MexaucuyrumHapHbIi IeHTp AHATUTHYECKast
Mukpockonus, KOV), VGEvtjugin@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-2 CriocoOeH BBIMOJIHSTh, OPraHU30BBIBATh M AHATUTUYECKU 0OECTIeUMBaTh KIMHUYECKHE

TabopaTOpHBIE UCCIIEIOBAHUS

TIK-3 "OTOB K TIPOBEACHUIO UCCIIeJOBAHUI B 0OJIACTH METUIIMHBI U OMOJIOTHH

OO6yyarnmuiics, OCBOUBIINI JUCHUTUTAHY (MOJIYJIb):
IoyokeH 3HATh:

- IPUHIUITB KIIMHUYECKUX JIAOOPATOPHBIX UCCIIEJOBAHUIMA

- IpaBWJIa TIPOBEICHUS U KPUTEPUH KauecTBa KIMHUYECKUX JJAOOPATOPHBIX UCCIIeOBAHUI

- BU/IBl BapUalluK pe3yJIbTaTOB KIMHUYECKUX JJAOOPATOPHBIX UCCIIEIOBAHMI, KOHIIENIIMIO pe)epeHTHBIX NHTEPBAJIOB
- METO/Ibl, 331241 U 0OBEKTHI MH(POPMALIMOHHOTO ITOUCKA

- TEOPETHYECKHIE U METOUYECKIE OCHOBHI (DYHIAMEHTAIBHBIX M KIIMHUYECKUX MCCIICAOBAHMIL, aKTyaJIbHBIC HAYIHbIE
npoOIeMbl

- METOJIBI ¥ CPE/ICTBA PEIIeHUs 3a/1a4 HAyIHOTO UCCIIeOBAHUS
- ICTOPHIO, METOMBI M CPEACTBA MUKPOCKOITUH;
- METOJIBI, 32]Ia91 1 OOBEKTH CBETOBOM, SJIEKTPOHHOM, 30HA0BOM U (DITYOPECIIEHTHON MUK POCKOITAML.

HoykeH ymeTb:

- BBITIOJIHATh KJIMHUYECKUE JTaOOPATOPHBIE UCCIIEOBAHUS
- OpraHM30BBIBATH U IPOU3BOIUTH KOHTPOJIb KAUeCTBA KJIMHUYECKUX JTAOOPATOPHBIX MCCIIEI0BAHUI
- OLICHHMBATh CTETIeHb OTKJIOHEHHUS pe3yJIbTaTa KIMHIMYECKOro JaG0PATOPHOTrO UCCIIeIOBAHHUS OT pepepeHTHOro HHTepBaa

- aHATM3UPOBATh MH(MOPMALIMIO, TPEICTABICHHYIO B HAYYHOH JINTEpaType U OLIeHUBATh 3 (PEKTUBHOCTh MH(POPMAITIOHHOTO
TIOKCKa

- (hopmynupoBaTh npodiemMy, pa3padaThiBaTh IJIaH U IIPOrpaMMy IPOBEJEHHS HAyYHOTO MCCIIeA0BaHM

- IPUMEHSATh METO/IBI U CPE/ICTBA PELICHNs 33/1a4 HAYIHOTO UCCIIE/I0BAHNS

- IPUMEHSTh METO/Ibl MUK POCKOITUH JUTSI PEIIEeHHUsI CJIOKHBIX 3a/1a4 COBPEMEHHON MEJULIMHBI U OHOJIOTUH;

- (hopmysmpoBath podieMy, pa3pabaThiBaTh IUIAH U IPOrPaMMYy IPOBEICHHUS HAYYHOTO MCCIIEIOBAHMS, THTEPIIPETUPOBATD
TIOJTyYeHHbIE Pe3YJIbTaTHI;

JloykeH BiajeTs:
- HABBIKAMHM BEJEHHS JOKYMEHTALMH 10 Pe3yJIbTaTaM KJIMHUYECKHX JJAOOPATOPHBIX UCCIIE/IOBAHNI;
- HaBBIKAMU MHTEPIIPETALMU Pe3yJIbTaTOB KOHTPOJIsI KAYeCTBa KIIMHUYECKUX JIAOOPATOPHBIX UCCIIEIOBAHUIA;

- HABBIKAMHU OITPEJIC/ICHUS] BIIMSIHUS PA3/INYHbIX BUOB BAPUAIIUK HA PE3YJIbTATHl KJIMHUYECKUX JTA00OPATOPHBIX
HCCIIEJOBAHNI;

- HaBbIKaMK (POPMYJIMPOBKM MH(OPMALIMOHHOTO 3a1poca
- HaBBIKaMHU TIPOBE/ICHUS HAyYHOI'O UCCIeIOBAHUS
- HaBBIKAMH DEIICHHs] HayYHO-UCCIIEI0BATEIbCKUX U HAYYHO-TIPUKIIAAHBIX 3a/1a4 B 001aCTH MEAULIMHEI U OUOJIOTHH

- HaBBIKaMH PEIeHNUs] HAyYHO-HUCCIIEA0BATEbCKIX U HAYyYHO-TTPUKJIHBIX 33/1a4 B 00JIaCTH 3JIEKTPOHHOM, 30HIOBOH 1
(yopecuieHTHOI MUKPOCKONMH B 00JIaCTH MEIUIIMHBI ¥ OUOJIOTHH;

- BJIaJIeTh HaBBIKaMU ITPOOONOATOTOBKHM OHMOJIOTMYECKOTO MaTepHaa Ajisl ero UCCIeJOBaHUs ¢ ITIOMOILBI0 METOJOB
3JIEKTPOHHOM (IPOCBEYMBAIOIIEN U CKAHUPYIOLIEN) U JJa3epHOU KOH(POKATIBHOW MUK POCKOIIHH;

-[IPUMEHATL B HpO(l)eCCPIOHaJ'[bHOfI ACATEJIbHOCTU 3HAHUA, YMEHNM A, HABbIKU, IMTOJYUYCHHBIC B XO/1€ OCBOCHUA JUCHUITJINHBI

2. Mecro guctumiuasl (MoayJisi) B ctpykrype OIIOII BO

SAEKTPOHHBH
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HanHas aucuuruimHa (MoayJib) BKoueHa B pasaen "b1.B.J1B.02.03 Juciurivzel (MOAY/IK)" OCHOBHOHN MpodheCCUOHATIbHOI
obpazoBarenbHON porpammbl 30.05.01 "MepurmHckas 6uoxumust (MenunHcKast OMOXUMHES)" ¥ OTHOCHTCS K TUCITUTIHAM
o Beibopy vacti OITOIT BO, hopmupyemoii yuacTHUKaMu 0Opa3oBaTeIbHbIX OTHOLIEHHH.

OcBauBaercs Ha 4 Kypce B 7 ceMecTpe.

3. O0bemM aUCHMILUIMHBI (MOYJIS1) B 3a4€THBIX € IHHHIIAX ¢ YKa3aHHEeM KOJNYeCTBa YacoB, BbIJeJJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4JaloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0yyamuxcst

OO01as TpyJOeMKOCTh AUCHUILIMHBL COCTABIIsIeT 4 3ayeTHbiX (bie) enunuil(bl) Ha 144 yaca(oB).

KonrakTtHas padora - 70 yaca(oB), B TOM 4KCIIe JIeKITUK - 14 yaca(oB), mpakTudeckue 3aHsatus - 0 yaca(oB), 1a00paTOpHbIE
padoThI - 56 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - 0 yaca(oB).

CamocrositesibHast pabota - 74 daca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOIHOTO KOHTPOJIST TUCHUILIMHEL: 3a49eT B 7 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6OThI O JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAKTHOI PadoThI, Camo-

HX TPYA0EMKOCTh (B 4acax) CTOSI-

N Pazeant qucuumimnb / Ce- |Texmun,VIexnun|IIpaxTu-[IIpaktu-JIadopa-Iaopa-| TeIb-
MOy sz MECTP| Bcero | B 3J. |4eckue | YecKue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. Tema 1. Micropust co3aaHust MUKPOCKOIIA.

1. 7 2 0 0 0 4 0 12
OnrryecKass MUKpPOCKOMHS
Tema 2. Tema 2. OnTuyeckast MUKPOCKOITHSI.
MUKpPO-CKOMUS MPOXOASIIETO CBETA.

7 Crepeockonuueckasi MUKpOcKoIusl. M3rotoBnenue 7 > 0 0 0 6 0 12

[IpernapaToB 1JIs1 CBETOBOI MUKPOCKOIIUU

Tema 3. Tema 3. KondoxanbHad na3epHast

CKaHMpyoas MUKpockonus. OCHOBHBIE METO/IB,
3. |ucnonb3yeMsle B KOH(OKaIBLHOI J1a3epHOI 7 2 0 0 0 10 0 12
CKaHUPYIOIIEH MUK POCKOITHH.

Tema 4. Tema 4. DJIEKTPOHHAS
MUKPOCKOIINA ITpoceeunBaromas
a1eKTpoHHass MUKpockomus (II9M). Pactposas
(ckaHMpyOLLas) JIEKTPOHHAS MUKPOCKONMSA

4. ((POM). IToaroroBka 00pa3oB st 7 4 0 0 0 12 0 12
[IPOCBEUYMBAIOLIEH JIEKTPOHHON MUKPOCKOIUH.
IMoxroroka 06pasLoB AJs PAaCTPOBOM
9JIEKTPOHHOU MUK POCKOIIHH.

Tema 5. Tema 5. Hanopa3MepHble CTPYKTYpBbI:
Kyaccuukanys, (popMUpOBaHUE U UCCIIEAOBAHUE.
HccnenoBanue HAHOCTPYKTYP € MOMOIIBIO
CKaHMPYIOLIe! 30HA0BON MUKPOCKOIHUY.
AHa-JIMTHYeCKas JIEKTPOHHAS] MUK POCKOITHSI.

5. |CnexTpaibHblii PEHTT€HOBCKUI MUKPOAHAIIN3. 7 2 0 0 0 12 0 12
CkaHupyomas 30HA0Bas MUKPOCKOIHUS.
ATOMHO-cuI0Bast Mukpockornusi (ACM).

6 Tema 6. Tema 6. ITporpammHoe obecrieueHue B

7 2 0 0 0 12 0 14
MHKPOCKOHI/II/I.
SAEKTPOHHBH
Crpannua 4 u3 11. Il YHHBEPCHTET
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

lToro 14 0 0 0 56 0 74

4.2 Coaep:xaHue JUCHMILIMHBI (MOYJIs1)
Tema 1. Tema 1. UcTopus co3gannss MUKpockona. Onruyeckast MHKPOCKOIIHUSI

N306peTenne MUKPOCKOIIa 1 Pa3BUTHE TEXHUKU MUKPOCKONMPOBaHUs. TeopeTrnyeckue OCHOBB MUKPOCKOIMU. BoHoBas
Teopus cBeTa. [ eomerpuueckas Teopusi MUKpockorna. [IpuHuMnuansHas cxemMa MUKPOCKOIIA M OCBETUTEJIBHOM CHCTEMBL.
IorpemHocTy N300pakeHUs, MOIY4aeMOro ¢ IIOMOIIBI0 oNTHKU. [ToHATHE 0 chepryeckort U XpoMaTHYecKol abeppauuy,
KPUBH3HE NOJIs1 U300paXKeHus U Ap. YBelMyeHne MUKPOCKOIIa: Tosie3Hoe U OecnionesHoe. KayectBo n3zobpaxenus u
HapameTpsl, Biusomuye Ha Hero. [TyTH HOBBIIEHHs ONTHYECKOH pa3peraomei ciocoOHocTH. VIMMepcHOHHbIE KUIKOCTH M MX
XapakTeprcTUKI.OCHOBHbBIE METOABI NCCIIEA0BAHN, UCTIONIb3yeMBble AT M3yUeHHsT OMOJIOTMYeCKUX 0OBEKTOB (CBETIOE MoJIe,
TEMHOE T0JIe M (pa30BBIi KOHTPACT, qudepeHIaIbHbII HHTEp(epeHIMOHHBI KOHTPACT, MOJIAPU3ALMOHHBIA KOHTPACT,
(pryopecuiennus). MizrotoBieHne npenapaToB AJ1s CBETOBOW MUKpOCKomuu. PuKcalys, OCHOBHBIE (prkcaTopbl. OKpalivBaHue,
XapaKTepUCTUKa HauboJlee pacpocTpaHeHHbIX KpacuTened. [IpurotoBnenre MUKpOTOMHBIX penaparos. Vizmepenue
MUKporpenapaToB. O0beKT-MUKpOMETp 151 mpoxoasiiiero ceera (OMIT).

Tema 2. Tema 2. OnTnyeckast MUKpocKkonus. MuKpo-ckomnust npoxo/smero ceeta. CTepeockonnyeckas
MHKPpockonusi. U3rorosiieHne npenaparos JJisl CBeTOBOH MHKP 0 CKOIIHH

KOHCTpYKTHBHbIE YaCTH MUKPOCKOINA Hpoxosiiero ceeta. OGbEeKTHBBL: MX KOHCTPYKLIMU U ONTHYECKUE XapaKTePUCTUKH.
OKyJIsIpBI: OKYJIsApBI [TOlireHca 1 KOMIIEHCALMOHHbIE. YCTPOICTBO OKYJISIPOB, ONTHYECKUE XapakTepucTuku. [ToHsTHE O MOHO-,
OU- 1 TPUHOKYJISIPHBIX MUKpOCKorax. OCBeTUTeN N U CBeTO(MIIBTPBL. MOJEIN COBPEMEHHBIX MUKPOCKOIIOB IIPOXO/ISIIErO
cBeTa. YXo[ 3a MEUKpOCKornoM. HekoTopbie NpUYMHbL YXyAIICHHsT KaYeCTBa U300paXeHHs M CIIOCOObI MX yCTPaHEHMSI.
Hawubounee pacripocTpaHeHHbIE OIIOKH MPU paboTe ¢ MUKPOCKOIIOM.

Tema 3. Tema 3. KonokansHas 1azepHasi CKaHHPYOMAas MAKPockonusi. O CHOBHbIE METO/IbI, HCHOJb3yeMbIe B
KOH(pOKaJIbHOM J1a3ePHOIl CKAaHUPYIOIIeil MUK O CKOIIHH.

INonsTre 00 aMIUTUTYIHBIX U (ha30BBIX MUKPOCKOIMYECKUX OMONIOrnYecKux oobekTax. OCHOB-HBIE METOIBbl HCCIIEJOBAHNS,
UCIIOJIb3YeMble 1JIs1 U3YYeHHs OMOIOrnuecKux o0beKToB. IIpuHumbl padoThl. TeopeTnyeckue OCHOBBI MOy YeHHS
n3o6paxenust. CTepeocKonuYeckrue MUKPOCKOIIbl. OC-HOBHbIE ONTUYECKUE XapaKTepUCTUKU. [IprHIMITBI (hOpMUpPOBaAHUS
n3o6paxenus. [Ipumenenue s u3ydeHus Ouonorndeckux oobekToB. KoHdokanpHas Ja3epHas CKaHUPYIOIIAsk MUKPOCKOIHS
(KJICM). OcHoBHbIe MeTO/bl, Kcroib3yeMbie B KJICM: MIMMYHOLIMTOXUMUSI, TPACCUPOBaHKE, (pOp-MUpOBaHKE U300paXEeHUS,
(iryopecLieHTHbIe OeJIKM, epeiada SHEPTHU MOCPEACTBOM (DIIyOPECLIEHTHOTO PE30HAHCA, BOCCTAHOBIICHHE (PIIyopeclieHIN
niociie (hOTOBBUKMIAHUS, BU3YAIN3aLMsl BpEMEHH KU3HHU BO (hIIyOpEeCHMPYIOIIEM COCTOSIHIM, (DITyOpecLieHTHas]
KOpPpEJISIIMOHHAS CIEKTPOCKOIU, (hiiy-OpeclieHTHAs in situ ruOpuan3anusi.

Tema 4. Tema 4. JIEKTPOHHASI MUKPOCKOIIUS [IpocseunBaomasi 31eKTpoHHast MUKpockonust (IT9M).
PacrpoBas (ckaHupywmas) 3JeKTpoHHass MUKpockonusi (POM). [ToaroroBka 00pa3moB s P 0CBeYNBAIOIIEil
3J1eKTPOHHON MHKpockonuu. Iloaroroska 06pa3nos ist pacTpoBOil SJEKTPOHHOH MUK 0 CKOTIHH.

Y CTpOHCTBO MPOCBEYMBAOIIKX IEKTPOHHBIX MUKPOCKOIIOB: ICTOUHUKH 3JIEKTPOHOB, 9JIEKTPOHHBIE JIMH3BI, BAKYYMHAs
cucTema, nepkaresb 00pasuos. [Toaroroska mpemnapato 1ist [I9M. PactpoBas (CkaHUpYIOLIAasT) IEKTPOHHAS. MUKPOCKOIIHS
(POM). Ipuniuns padotst PAM. MeTo/bl nostydYeHus yBEeIUUYeHHOT0 U300pakeH sl. DTATIbl MOATOTOBKU OMOJOTHUECKUX
00bekTOB K POM. [IpucTaBKM peHTTEHOBCKOTO CIIEKTPAIBHOTO aHAJIN3A, UCTIOJb3yeMBble Ul U3yUYeHHUsI JIOKTM3ALUK 1
KOJIMYECTBEHHOMN OLIEHKH JIEMEHTOB B KJIETKE M CyOKJIETOUHBIX CTPYKTYpax.

Y CTpoicTBO MPOCBEYMBAIOIINX NEKTPOHHBIX MUKPOCKOIOB: HICTOUHUKH 3JIEKTPOHOB, 3JIEKTPOHHBIE JIMH3bI, BAKyyMHas
cucrema, nepskaresb oopasuos. [Togroroska mpenapato st [I9M. PactpoBast (ckaHupylomas) 31eKTpOHHAsE MUKPOCKOIHS
(POM). Ipuxmnst pabotsl POM. MeToib! MosTyyeHus yBEINYEeHHOTO N300pakeHHsl. DTalbl IOJrOTOBKY OMOJIOTMUECKUX
00bekTOB K POM. IprcTaBKM peHTTeHOBCKOTO CIEKTPAILHOIO aHAJIN3a, UCTIONb3yeMble JUIsl N3YUeHU s JIOKIN3aluy 1
KOJINUECTBEHHOM OLIEHKH JIEMEHTOB B KJIETKE M CYOKJIETOUHBIX CTPYKTYpax.

Tema 5. Tema 5. HanopazmepHble CTPYKTYPbI: Kjaaccuukanus, opMupoBaHue U uccjiae0BaHue.
HccnenoBanne HAHOCTPYKTYP € MOMOIIBIO CKAHUPYIOIIEil 30H10BOIl MHKP O CKOIIAH. AHA-JIATHYE CKasl
3JIeKTPOHHAs1 MHKPOcKonusa. CeKTpaabHbIH PeHTreHOBCKHil MUKpoaHam3. CKkaHupyomas 30H10Bast
MHKP 0 CKOIIHsI. ATOMHO-CHJI0Bass MUKpockonust (ACM).

Hanopa3smepHsie cTpykTypbl. OO1IMe cBeeHHs O HAHOPAa3MEpPHbIX CTPYKTypax. OCOOEHHOCTH CBOWCTB HAHOCTPYKTYp. MeTobl
TIOJIyYeHHUs] HAHOCTPYKTYp. PH3nuecKkue OCHOBBI pabOThI CIIEKTPOMETPOB. [IperMyIecTBa peHTTeHOBCKOIO MUKpOaHAIN3a 10
CpaBHEHHMIO ¢ apyruMu MeTogamu. [loaroroBka o6pa3toB AJ1si pPEHTTEHOBCKOrO MUKpoaHam3a. IIpuHiumnsl paboTsl
CKaHHPYIOIIMX 30HIOBBIX MHKPOCKOIIOB. ATOMHO-CHIOBOI MUKpockol (ACM) kak crioco0 U3yueHHst GMOJIOTMYECKHUX
00BbeKTOB. XapaKTeprCTUKa OCHOBHBIX MeTogoM ACM.
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HpI/ICTaBKI/I PEHTTEHOBCKOI'O CIIEKTPAJIbHOI'O aHaJIN3a, UCTIOJIb3YEMbIC Il U3YUYCHUSA JIOKAJIM3allu 1 KOJIMYECTBEHHOMN OLCHKH
JICMEHTOB B KJICTKEC U Cy6KJ'[eTO‘-IHI)IX CTPYKTYypax. dusmyecKkre OCHOBHI pa6OTI)I CIICKTPOMETPOB. HpeI/IMyHICCTBa
PEHTIE€HOBCKOI0 MUKpOaHAJIU3a MO CPABHEHUIO C IPYTUMU METOJaMU. MOHCJ’II/I COBPEMEHHBIX MIPUCTABOK JId CIEKTPAJIbHOI'O
PEHTIE€HOBCKOI0 MUKpOaHaJIn3a.

Tema 6. Tema 6. IIporpammMHoe o0ecnieyeHre B MUKP O CKOTIHH.

IIporpammuoe obecriedenne ZEN Pro 2012, Leica application suite, ImageJ. 3HakOMCTBO €O CIieIMaTA3UPOBAHHBIM
MIPOrPaMMHBIM 00eCIIeUeHUEM, TTO3BOJISIONIAM OCYIIECTBIIATH KaK yIIpaBJieHHe MUKPOCKOIIAMU TaK M IMTOCTOOPAOOTKY U aHAITN3
TIOJTyYEeHHBIX Pe3yJIbTaTOB, CBE/ICHIE CTATUCTUKH, IOCTPOSHUE IPachKOB U TMOJITOTOBKU MaTepHasa K ImyOIuKaiuu

5. IlepedyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHH UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalommuXcs Mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosiTenbHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CamocTosTesibHas paboTa 00yYaIoMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TAK U MIPOpadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst camocTosiTebHON paboThl 00yYaloMecst YUTAIOT U KOHCIIEKTUPYIOT y4eOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJIHSIIOT 3a/IaHMs1, HAIIPABJICHHBIE Ha 3aKpeIlieHNe 3HAHUIA 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIeMY U IPOMEKYTOUHOMY KOHTPOJIIO 0 JUCLIUILIIMHE.

OpraHu3alysi CaMOCTOSITETIEHON padoThl 00YUAIOIIMXCS perjaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BATEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anuy U OCyIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMam CHelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPXK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmy Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHII "

VYcraB (eaepanbHOro rocyIapcTBEHHOI0 aBTOHOMHOT0 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITIpuBomKCK M)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTPEHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BATENIbHOTO YUPEKIEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii ([TpuBomkckuit) enepaibHblil yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa
1. Leica Microsystems - - https://www.leica.com

2. Nikon instruments - https://www.nikon.com

3. Carl Zeiss - https://www.zeiss.ru

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHHUIIUHE (MOIYJIIO0)

(DOH,H OLICHOYHBIX CPEJACTB IO JUCHUILIMHE (MOHyJ’IIO) BKJIIOYAET OLICHOYHBIC MAaTEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE SHHHHfI, yMCHI/Iﬁ 1 HaBBIKOB. CDOH)J OLICHOYHBIX CPEACTB BKIIOYACT OLEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢onIe 011IeHOYHBIX CPENICTB COAEPKUTCS cieayommas HHPpOpMaIus:

- COOTBETCTBHE KOMIIETCHITUI TUITAHUPYEMBbIM pe3yJIbTaTaM 00yUeHHs TI0 TUCIIUTUTIHE (MOYIIIO);

- KpUTepHH OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETECHITH;

- MexaHu3M (POPMUPOBAHUSI OLIEHKU IO JUCHUILIMHE (MOYJIIO);

- OMHCaHUe MOpsIAKa IPUMEHEHHS U IIPOLIEAYPHI OLIEHIUBAHUS TS KKIOTO OLIEHOYHOT'O CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOI'O CPEe/ICTBA;

- cofiepXkKaHUe OLIEHOUHBIX CPEJCTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISUCTBUSIM 00YUaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IMIHBIX THIIOB.

POoHJ1 OLIEHOYHBIX CpeaCTB IO AMCHUIUIMHE HAXOJUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpamMmMe JUCHUITTMHBI (MO}IyJ’IIO).

7. IlepeyeHnb JUTEPATYPHL, HEOOXOUMON JIJIs1 OCBOEHHUSI U CIUILIMHBI (MO LyJIsl)

OcBoeHUe QUCLUIUTMHBI (MOYJIs1) TIperoiaraeT u3yu4eHrue OCHOBHOM 1 JOMOTHUTEIbHON y4eOHOM tuTepaTypsl. JIuteparypa
MOXeT OBITh JOCTYITHA 0OYJalOIIMMCS B OHOM M3 ABYX BapUAaHTOB (JIMOO B 000MX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - YEPE3 JIEKTPOHHbIE OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKTI0ueHHbIX KDY 1oroBopos ¢
paBo00IaAaTe I AMU;

- B eyatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yyvaromuecst HoaydyaoT y4eOHyIo JTUTepaTypy Ha
a0OHEMEeHTe IO YATATEIbCKIM OMJIETaM B COOTBETCTBHUH C MPABHJIAMU I0JIb30BaHus HaydHoi OMOIMOTEKON.

SAEKTPOHHBH
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

1. Leica Microsystems - - https://www.leica.com
2. Nikon instruments - https://www.nikon.com
3. Carl Zeiss - https://www.zeiss.ru

9. MeToandecKne yKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanuyeckue peKOMeH AU

JIeKIUY JlextmonHsI Kypc o MeTogaM COBpeMEHHO MUKPOCKOITUM peKOMEHIyeTcs K nocenieHuio. B xone
JIEKIIMOHHBIX 3aHATUI

HYXHO BECTH KOHCIIEKTHpOBaHue y4eOHoro Marepuaia. Obpamarh BHUMaHUe Ha KaTeropuu, (hopMyJIMPOBKH,
packpsIBaloIUe COAEPKaHUE TEX WM UHBIX SIBJICHUI U IPOLIECCOB, HAyYHbIE BBIBOABI M IPAKTUYECKUE

PpEeKOMeH 1ALy, MOJIOKUTEBHBINA OIBIT B OPATOPCKOM HCKYCCTBE.

JKenarenpHO OCTaBUTH B pabOUYMX KOHCIIEKTAX MOJIsl, HA KOTOPBIX JeJIaTh TOMETKH U3 PeKOMEH/I0BaHHON
JIMTEPaTypHl, JAOTIOJHSIONIVE MaTeprasl MPOCIYIIaHHOH JIEKLINH, a TAaKXKe MOJUYePKUBAIOLINE 0COOYI0 BaXXHOCTb TEX
WJIM MHBIX TEOPETUYECKUX MONOKEeHUH. 3a1aBaTh NPenoAaBaTesio YTOUHAIOIE BOIPOCH C EJIbI0 ySICHEHUS
TEOPETUUYECKUX MOJIOKEHUH, pa3pellleHHs CIOPHBIX CUTYaLUI.

naboparopusie | Pabota Ha HpakTUYECKMX 3aHATHSX MPEIONaraeT akTHBHOE yIacTue B AUCKYCCUsIX. st IOATOTOBKH K

paboThI 3aHATUSAM PEKOMEH/IYETCS BBIIEIATH B MaTeprae poOJIEMHbIE BOIPOCHI, 3aTPAarkBaeMbIe [IPEOJaBATENEM B
JIEKIIMH, ¥ TPYIIHAPOBATh HH(OPMALMIO BOKPYT HEX. JKenateapHoO BBIAEIATH B HCIIOIb3yeMOI IUTEpaType
MOCTAHOBKH BOIIPOCOB, HA KOTOPBIE Pa3HBIMU ABTOPAM MOTYT OBITh JaHbI pa3indHbie oTBeTH. Ha ocHOBaHUM
MOCTAHOBKH TaKKX BOIIPOCOB CIIEAYET COOMpPATh ap-TYMEHTHI B [IOJIb3y PAa3IMYHBIX BAPHAHTOB PEIICHHSI
MOCTaBJIEHHBIX IPOOJIEM

CaMoCTOsI- [Ipu nMoAroToBKe K NpakTUYECKUM 3aHATHAM BaM MoxeT moHagqoOMThCs MaTepurall, M3y4aBIIMiACs Ha Kypcax
TenbHas padota | (pusnkuM, GUOJIOTHH, TMCTOJIOTHH, SMOPUOJIOTMH U LIUTO-JIOT M, TIATOJIOTUH, OMOXUMUH, MUKPOOUOJIOTHH, a TaKKe
uHpopManus, NoxyYeH-Hasl Ha JIEKLUSX, I09TOMY CTOUT 00paIlaThCsi K COOTBETCTBYIOIIMM UCTOYHUKAM
(yue6HMKAM, MOHOTpahusIM, CTAThsIM, KOHCTIEKTaM JICKLIW).
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Bujg paéor MeToanuyeckue peKOMeHIalu

3auer Baser B naTepBaie 86-100% OT MakCUMAJIbHBIX CTaBSITCS, €CJIM 00YYaIOIHUIACS:

Oo6yuarnmuiicss 00HApYKWJI 3HAHE OCHOBHOTO YYeOHO-ITPOrpaMMHOI0 MaTepuaia B 00beMe, HEOOXOAUMOM JIJISt
JaJTbHEHINeH yIeObl U MPeCTOSIIEeH PadOTHl IO CIIEIMAILHOCTH, CIPABIJICS C BBI-TIOJTHEHVEM 3a/IaHHH,
MPeyCMOTPEHHBIX IIPOrPaMMON TUCIUTIUTHHEL. [IpaBUIbHO BHITIOHEHBI Bee 3a1anus. [IpoeMoHCTprUpoBaH
BBICOKHI YPOBEHb BJIaJICHUsI MaTepraioM. [IposiBiIeHbI TPeBOC-XOJHbIE CTIOCOOHOCTH MTPUMEHSITh 3HAHUS 1
YMEHUS K BBITOJIHEHUI0 KOHKPETHBIX 3a/IaHUH.

Basutel B uaTepBate 71-85% OT MaKCUMaJIbHBIX CTaBATCS, €CJIUA OOYYAIOIIUC:

Oo6yuarnrmuiicss 00HapYKWJI 3HAHME OCHOBHOTO YYeOHO-ITPOrpaMMHOI0 MaTepuaia B 00beMe, HeOOXOAUMOM JIJISt
JaJTbHEHINelH yIeObl U MPeCTOSIIEeH PadOTHI IO CIIEIIMAILHOCTH, CIPABIJICS C BBI-TIOJTHEHUEM 3a/IaHHH,
TPeyCMOTPEHHBIX ITPOrPaMMON TUCIUIUTHHBL. [IpoeMOHCTpUpOBaH XOPO-IIUA YpOBEHb OCBOCHUS HABHIKOB,
JOCTATOYHBIH TSI pellieHus OOJIbIIel YacT 3a1a4 IpodecCHO-HATLHON NesaTeTbHOCTH. [IpaBUIbHO BBHITIOTHEHA
OoJIbINas 9acTh 3a1aHui. [IpUCyTCTBYIOT He3HAUU-TeNIbHBIE OMMOKY. [IpoeMOHCTPUPOBaH XOPOIIUI YPOBEHb
BJIAJICHUsI MaTepuaioM. [IposiBJieHbI Cpe/THIe CIIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHUS K BBITIOJTHEHUIO
KOHKPETHBIX 3a/JaHU.

Basutel B uaTEpBatie 56-70% OT MaKCUMAJIbHBIX CTaBATCS, €CJIA OOYYaIOIIUICS:

3aaHus BHIOJIHEHBI 00Jiee YeM HaIoJIOBUHY. [IpUCyTCTBYIOT cepbE3Hble OmuoOKH. [1pogeMoH-CTpupoBaH
YIOBJIETBOPHUTEILHBIN YPOBEHD BJIAJICHUS MaTepUATIOM. [IposiBJIeHbI HU3KHE CIOCOOHOCTH PUMEHSTh 3HAHUS U
YMEHUS K BBITOJIHEHUI0 KOHKPETHBIX 3a/IaHUH.

Basutet B uaTepBatie 0-55% OT MaKCUMAJIBHBIX CTaBATCS, €CJIM 00YJAIOIHIACS:

Oo6yuarnrmuiicss 00HAPY KU 3HAYUTETbHBIE TPOOEITB B 3HAHUSAX OCHOBHOTO yUeOHO-IPOrPAMMHOT0 MaTepHala,
JOIYCTWJT TIPUHITUITAATBHBIC OIIMOKY B BBITIOTHEHUH MTPEyCMOTPEHHBIX MPOrPaMMON 3a/IaHHI M He CIIOCOOEH
TIPOJIOJKUTH OOYUSHHE WM IPUCTYITUTh IO OKOHYaHUH YHUBEPCUTETA K MPO(eCCHOHANTLHON eI TeJIbHOCTH 0e3
JIOTIOJTHUTEJIbHBIX 3aHSITUH [0 COOTBETCTBYIOIIEH TUCIVILIAHE.

10. TlepeyeHnbr nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IIPOLIECca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS ITepeyeHb MPOrpaMMHOr0 0OecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEJICTABIICH B
[punoxennu 3 k pabovert mporpaMme TUCIUTUIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOYJII0)

MarepraibHO-TEXHHUECKOE 00ecrieueHre 00pa3oBaTeIbHOTO TIPOIIECCa IO JUCIUILTAHE (MOIYJTO) BKITIOUAET B ceOs CIIeqyIoNIne
KOMITOHEHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJAIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITHIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecredeHueM JOCcTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynsTUMeaniiHas ayAUTOPHS.
Crenuanu3upoBaHHas J1abopaTopusl.

12. CpeacrBa aganranuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHY€eHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIMLAMY C O'PAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3/J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOKHOTO IPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPET
BO3MOXHOCTh MacIITaOMPOBaHUs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJISHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3/J]aHKe BO3MOKHOCTEH JUTsi 00yUaloMXCsl BOCIPUHUMATD OJHY M TY e MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTePHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYAIIbHBIX TAOOPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBaHussMu PI'OC BO u y4eOHbIM 1u1aHoM 1o crienmaiibHocTy: 30.05.01
"MenuumHCKas OnoxuMuA' U crienuaimsaniy "MeguuuHcKas Onoxumus' .

SAEKTPOHHBH
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Iporpamma mucrwrumab "MeToasl coBpeMeHHON Mukpockorvu'”; 30.05.01 "MeauiHcKas OMOXUMUS" .

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.02.03 Memooul cospemeHHOl MUKPOCKONUU

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CrennainsHocts: 30.05.01 - Meaunmnckad OMOXUMUA
Crenuanuzanys: MenunHckas 0MOXumus

KBammdukanus BbIITyCKHUKA: BPAY-OUOXUMUK

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. Dianenbman E.JI., ®usuka c anementamu 6uodusvk : yueOuuk / E.JI. Diiaensman - M. : T90TAP-Meaua, 2013. - 512 c. -
ISBN 978-5-9704-2524-4 - Texcr : anextponHHslii // DBC "KoHcynabranT cry-genTa’ : [caiir]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970425244 .html ((gata obparne-nus: 24.04.2020). - Pexum poctyma : 1o
TIOATIHCKE.

2. AuronoB B.®., ®usuka u 6uodusuka. [Ipakrikym : yuednoe nocodue / AnToHoB B.®., YepHsin A.M., Kosnosa E.K.,
Kopxyes A.B. - M. : I'90TAP-Menna, 2012. - 336 c. - ISBN 978-5-9704-2146-8 - Texcr : anekTpoHHslii // DBC
'KoHcynbranT crynenra’ : [cait]. - URL : http://www.studentlibrary.ru/book/ISBN9785970421468.html (nata obpaienusi:
24.04.2020). - Pe-xxum goctyna : o NOJAMUCKeE.

3. PemusoB A.H., MenunuHckas u 6uonorndeckas pusuka. Coopruk 3amad / A. H. Pemuzos, A. I'. Makcuna - M. : T90TAP-
Menua, 2014. - 188 c. - Tekcer : anexTponHslii // 9BC 'KoHcynbranT cry-aeHTa’ : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN97859704295561.html (nata o6pa-menus: 24.04.2020). - Pexum pocryma : 1o
TIOATIHCKE.

JomoJHUTEIbLHAS JUTEpATypa:

1. Yiym6ekor D.I'., 'ucrosorus, SMOPHONIOTHS, UTOJIOTHS : y4eOHUK 1iist By30B / [Ton pen. D.I'.Yiym6ekosa, F0.A.Yenbiesa.
- 3-e u3a. - M. : I'90TAP-Megaua, 2012. - 480 c. - ISBN 978-5-9704-2130-7 - Texcr : anektpoHHsli // DBC 'KoncyabTant
crynenta’ : [caiir]. - URL : http://www.studentlibrary.ru/book/ISBN9785970421307.html (nata oopamenust: 24.04.2020). -
Pe-xum ocTyna : 1o HOAIUCKe.

2. Adanacwes 0.1, I'ucronorusi, smOpuosorus, murosorust / 'FO. Y. Adanacees; H. A. FOpuna; 4. A. Bunnukos; A. 1.
Panoctuna; 1O. C. Yennos' - M. : I0TAP-Meaua, 2014. - 800 c. - ISBN 978-5-9704-2952-5 - Tekcr : anekTpoHHblii // DBC
'KoncynbTanT crymenra' : [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN9785970429525.html (nata oOpaiieHus:
24.04.2020). - Pe-xuM g0cTyIma : MO MOJIMUCKE.

3. Kumikyn A.A., Kimauueckast taboparopHas quardoctuka / Kumkys ALA. - M. : T90TAP-Menua, 2010. - 976 c. - ISBN
978-5-9704-1550-4 - Texcr : anektpoHHbI# // DBC 'KoHcynbTaHT cryaeHTa' : [caifT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970415504.html ((nata obparenus: 24.04.2020). - Pexum gocrymna : 1o
IIOAITHNCKE.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.02.03 Memooul cospemeHHOl MUKPOCKONUU

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

CrennainsHocts: 30.05.01 - Meaunmnckad OMOXUMUA
Crenuanuzanys: MenunuHckas 0MOXumMus

KBanmmdukanus BbIITyCKHUKA: BPAY-OUOXUMUK

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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