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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
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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
KOMIIETEeHI[UN npuoopeTaeMoii KOMIETEHIINN
TIK-3 ["OTOB K MPOBEJICHUIO UCCIIEIOBAHUI B 0OJIACTH MEIULIMHBI U OUOJIOTUN

OO6yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

- METO/JbI, 3aJa4Y U OOBEKTHI I/IH(I)OpMaHI/IOHHOI’O IIOUCKa

- TECOPETUYECKUE U METOJUYECKUE OCHOBLI q)yHﬂaMCHTaJ'[beIX 1 KIIMHUYECKUX I/ICC.HC}IOBaHI/II‘/Jl, AKTYyaJIbHbIC HAYYHBIC
po0IeMBbI

- METOJbI U CPEACTBA PEHICHUA 3aJa4 HAYIYHOI'O UCCIIEJOBAHU A
- UICTOPUIO, METOABI U CPEACTBA MUKPOCKOIINH;
- ME€TO/bI, 3aJa4 U OOBEKTHI CBCTOBOﬁ, SHCKTPOHHOﬁ, 30H,HOB0fI u (1))1y0p€CHCHTHOfI MUKPOCKOIIUH.

HoykeH ymeTh:

- QHAIM3UPOBATh NH(OPMAIIMIO, ITPECTABICHHYIO B HAYYHOM! JINTEpaType W OLeHNBaTh 3P (EeKTUBHOCTh MH(POPMAIMOHHOTO
TIOMCKA

- (hopmynupoBaTh npodiemMy, pa3padaThiBaTh IJIAH U IPOTPaMMy MPOBEJCHHS HAYYHOTO MCCIIe0BAHMS

- IPUMEHSITh METO/IbI U CPEACTBA PELIeHHsI 3a/1a4 HAyYHOI'O UCCIIEAOBaAHUS

- IPUMEHSITh METO/Ibl MUK POCKOITUHM TSI PEIIECHHUs CJIOKHBIX 3a/1a4 COBPEMEHHON MEIUIIMHBI U OHOJIOTUH;

- (hopMyIpOBATH MPOOJIEMY, pa3padaTeBaTh IUIAH U IIPOrPaMMy IIPOBEICHN HAYIHOTO MCCIIeIOBAHNUS, HHTEPIPETUPOBATh
MOJIyYeHHbIE Pe3YJIbTaThl;

JlomxeH BIaaeTh:

- HaBbIKamMK (pOPMYJIMPOBKY UH(POPMAITMOHHOTO 3aIipoca

- HABBIKAMH TIPOBEJCHMUS HAYIHOTO MUCCIICIOBAHNS

- HaBBIKAMHU PEelIeHUs] HayYHO-KUCCIIe0BATEIbCKUX U HAYYHO-TIPUKJIAIHBIX 33724 B 00JIACTH MEIUITUHBI M OMOJIOTHU

- HABBIKAMHU PEIlIEHUs] HAYYHO-HUCCIIE0BATEIbCKUX U HAYYHO-TIPUKIIA/IHBIX 33/1a4 B 00JIACTH 3JIEKTPOHHOM, 30HI0BOM 1
(bnyopeciieHTHON MUKPOCKOIUH B 00JACTU METUIIUHBI 1 OUOJIOTUH;

- BJIaIeTh HaBBIKAMH ITPOOOIIOArOTOBKY OMOJIOTMYECKOro MaTepuasia Jjisl ero UCCIIEIOBAaHMUSI C TIOMOIIBI0O METO/IOB
3JIEKTPOHHOM (ITPOCBEUMBAIOIIEN U CKAHUPYIOIIEN) U J1a3epHON KOH(POKAILHOI MUKPOCKOIINH;

-IIPUMEHATL B HpO(beCCPIOHaIIbHOﬁ ACATECIbHOCTU 3HAHUA, YMEHHM A, HABbIKU, ITOJYUYCHHBIC B XO1€ OCBOCHUA JUCHUITJINHBI

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOITI BO

HanHas aucrurinHa (MoayJb) BKoueHa B paszaen "b1.B.J1B.02.03 Jucturiael (MOAyn)" OCHOBHOH MPpogheCCHOHATIbHOM
obpasoBarebHO# rporpammbl 31.05.03 "Cromarosorus (CTomMatosiorus)" ¥ OTHOCUTCS K AUCHUIUIUHAM 110 BHIOOPY YacTH
OIIOIT BO, chopmupyemoint yuacTHUKaMu 00pa30oBaTeIbHbIX OTHOLIEHH.

OcBauBaercsd Ha 4 Kypce B 7 ceMecTpe.

3. O0beM qucHUNIIMHBI (MO/IYJisI) B 3aY€THBIX €IHHHIAX ¢ YKa3aHHEeM KOJINY€eCTBA YaCOB, BblIeJIEHHbIX HA
KOHTAKTHYIO PadoTy 00yJaomuxcsi ¢ NpenojaapareJem (Mo BHAaM y4eOHbIX 3aHATHII) 1 HA CAaMOCTOSATENLHYIO
padoTy obyuarommxcs

O6m1ast TPyIOEMKOCTh AUCIATUTMHBI COCTABIISIET 2 3a4eTHHIX (bie) eMuHUI(b) Ha 72 Jaca(oB).

KonraktHast pabota - 44 yaca(oB), B TOM uKcIie JeKIun - 14 yaca(oB), npakTuueckue 3aHsatus - 0 yaca(oB), 1abopaTopHbie
pab6ots! - 30 yaca(oB), KOHTPOJIb CAMOCTOSITENBHON padoThl - ) Yaca(oB).

CamocTositenbHast padoTa - 28 yaca(oB).
Kontpons (3auér / a3x3amen) - 0 gaca(oB).
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dopma NpOMEKYTOUHOTO KOHTPOJIS TUCLUILIMHEL: 3a4eT B 7 ceMecTpe.

4. Coneprxanue QUCHUIUIMHBI (MOAYJs), CTPYKTYPUPOBaHHOE MO0 TeMaM (pa3jiejiaM) ¢ yKa3aHueM OTBEJIeHHOr0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB 1 BHAOB YU4eOHbIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIAaH KOHTAKTHOW M CAMOCTOATEJbHONH Pa60ThI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-

HX TPYJ0E€MKOCTh (B yacax) CTOSI-

N Pa3znennl iucuunumns: / Ce- lexmun,JTexmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJIb-
MoayJist MECTP| Bcero | B 3J. |4YecKue | yeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BaHaTHsA,| B 3J. [padoThL,| B 3. pa-

Bcero | cgopwme | Bcero |popme | 00Ta

Tema 1. Tema 1. Vicropus co3gaHust MUKPOCKOTIA.

7 2 0 0 0 4 0 4
Ontuyeckas MUKPOCKOIHS

Tewma 2. Tema 2. OnTrueckass MUKPOCKOIIHSI.

MHWKpO-CKOMKS TPOXOASIIETrO CBETa.
Crepeockonueckast MUKpOCKonHsl. MI3roToBiieHne

I 4 7 2 0 0 0 4 0 4

MpernapaToB IJIs1 CBETOBOM MUKPOCKOIINI

Tema 3. Tema 3. KoHdoxanbHas 1a3epHas

CKaHUpyIomiass MUKpockorust. OCHOBHBIE METO/IH,
3. [ucrionb3yemble B KOH(MOKATBHOM JIa3epHON 7 2 0 0 0 4 0 5
CKaHUPYIOIEH MUK POCKOITHH.

Tema 4. Tema 4. QJIEKTPOHHA A
MUKPOCKOITHA IlpoceeunBaronias
3J1eKTpoHHast MUKpockomnus (IT9M). PacrpoBas
(ckaHUpYyIOIIAs) MEKTPOHHAS MUK POCKOTIHS

4. ((POM). IToaroroBka o6pasoB st 7 3 0 0 0 6 0 5
[IPOCBEUYMBAIOIICH JIEKTPOHHON MUKPOCKOIIUH.
[MoaroroBka 00pa3IOB JIsI PACTPOBOU
9JIEKTPOHHOU MUK POCKOTIHIH.

Tema 5. Tema 5. Hanopa3mepHsle CTPYKTYpBbIL:
kJ1accudukanmsi, oOpMUPOBAHUE U UCCIIEIOBAHHME.
VccnenoBaHre HAHOCTPYKTYP € MTOMOUIBIO
CKaHHMPYIOIIer 30HA0BOH MUKPOCKOIHUY.
AHa-MTHYEeCKas 3JIEKTPOHHAS] MUK POCKOITHS.

5. |CnexTpanbHblil pEHTTEHOBCKUI MUKPOAHAIU3. 7 3 0 0 0 6 0 5
CkaHupyomas 30H10Basi MUKPOCKOIHS.
ATOMHO-cuIoBast Mukpockorus (ACM).

6. Tema 6. Tema 6. [IporpammHoe obecrieueHue B 7 > 0 0 0 6 0 5
MUK POCKOITHUH.
lToro 14 0 0 0 30 0 28

4.2 Coaep:xaHue JUCHMILIMHBI (MOYJIs1)
Tema 1. Tema 1. UcTopus co3gannss MUKpockona. Onrnyeckast MHKPOCKOIIHUSI
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N3o6perenne MUKpPOCKOIIA U pa3BUTHE TEXHUKU MUKPOCKOIMpoBaHUs. TeopeTniyeckiie OCHOBBI MUKPOCKONUH. BosHoBast
Teopus cBeta. ['eomerpuyeckas Teopusl MUKpockona. IIpuHImnuaneHas cxema MUKPOCKOIA ¥ OCBETUTEIbHON CUCTEMBI.
[MorpemHocTy N3006pakeHusl, OJIYyYaeMOoro ¢ IOoMoIpbIo onTUKY. [ToHsTHE O chepryecKor 1 XpoMaTHIecKoi abepparuy,
KPHUBH3HE MOJIS N300pakeHus U Ip. Y BeJMYeHre MUKPOCKOMa: Mojie3Hoe 1 Oecrionie3Hoe. KauecTBo nzodpakenus u
rapaMeTpbl, BIMSIONKE Ha Hero. [TyTH MoBhIIIeHNsT ONTUYECKOI pa3pelialolnei criocobHOCTH. IMMepCHOHHBIE XKUIKOCTH M UX
XapakTeprcTUKU.OCHOBHBIE METO/IBl HCCIIEI0BAHMSI, ICIIOJIb3YEMBbIE /17151 U3yUYeHHs OMOJIOTMUECKUX 0OBEKTOB (CBETIIOE T10JIe,
TEeMHOE 1oJ1e ¥ (pa30BbIil KOHTpACT, JuddepeHIaIbHbII HHTEP(EPEeHIIMOHHBINA KOHTPACT, MOJIAPU3ALIMOHHbIA KOHTPACT,
(pryopecuennus). MsrorosieHne npenapaToB Ajs CBETOBON MUKpockonuu. Pukcans, OCHOBHBIE (prkcaTopbl. OKpalliBaHue,
XapaKTeprCTHKa HanOoJlee pacripoCTpaHeHHBIX KpacuTtesnei. [IpurotosieHre MUKpPOTOMHBIX TperapaToB. Mi3mepenne

MUK porpenapatoB. O6beKT-MUKpOMETp [yis ipoxopsiero ceera (OMIT).

Tema 2. Tema 2. OnTnyeckast MUKpockonusi. MuKpo-ckonusi npoxoasmero ceeta. CTepeockonnyeckas
MHKpoOckonusi. U3rorosiieHne npenaparos JJisi CBETOBOH MHKP 0 CKOIIHH

KoOHCTpyKTHBHbIE YaCTH MUKPOCKOMNA HpOoXoasiiero ceeta. OGbeKTUBBL: MX KOHCTPYKLIMHU U ONTHIECKUE XapaKTePUCTUKH.
OKyJIsIpbl: OKYJIsApBI [TOlreHca 1 KOMIIEHCALMOHHbIE. YCTPOMCTBO OKYJISIPOB, ONTHYECKUE XapakTepucTuku. [ToHsATHE O MOHO-,
OU- U TPHHOKYJISIPHBIX MUKpOCKormax. OcBeTuTeu U cBeTo(hIITPL. MOJEN COBPEMEHHBIX MUKPOCKOIIOB IIPOXOISIIETO
cBera. Yxo[ 3a MEKpOCKornoM. HekoTopbie NprYiHbL YXyAIICHHs KAYeCTBA H300PaKEHHS M CIIOCOOI MX yCTPAHEHM.
Hawubounee pacripocTpaHeHHbIE OIIHOKH MPU paboTe ¢ MUKPOCKOIIOM.

Tema 3. Tema 3. KonokansHas 1azepHasi CKaHHPYOMAass MAKP O ckomnusi. O CHOBHBIE METO/IbI, HCIOJb3yeMbIe B
KOH(pOKaJbHOM J1a3€ePHOIl CKAHUPYIOIIeil MUK O CKOIIHH.

INonsTre 00 aMIUTITYIHBIX U (Pa30BBIX MUKPOCKOIMYECKUX OMOIOrnYecKux oobekTax. OCHOB-HBIE METOIBl HCCIIeJOBAHN,
WCTIOJIb3yEeMble [IsI M3y4eHUsI OMONIOrnIecKix 00beKToB. [IpuHImIsl padoTsl. TeopeTrnueckrue OCHOBHI Oy YeHHUS
n300paxenus. CTepeocKonMIeckre MHKPOCKOIIbl. OC-HOBHbIE ONTUYECKUE XapaKTepUCTUKU. [IpruHIMITE (hopMUpPOBaHUS
n3o6paxenus. [Ipumenenue s n3ydeHus Guonorndeckux oobekToB. KoHpokanpHas asepHast CKaHUPYIOIIAsk MUKPOCKOIIHS
(KJICM). OcHoBable MeToar, ucnonbzyeMbie B KIICM: IMMyHOIIMTOXUMES, TPACCHPOBaHUE, (DOP-MIPOBaHIE N300pAKEHHUS,
(ryopecLieHTHbIe OeJIKH, iepeiada SHEPTHU MOCPEACTBOM (DITyOPECLIEHTHOTO PE30HAHCA, BOCCTAHOBIICHHE (PIIyOpeCieHIMN
riocsie (pOTOBBDKMTaHMs, BU3YaJIM3aLls BpDEMEHH KHU3HH BO (DIIyOpECHMPYIOIEM COCTOSHAY, (DIIyopeclieHTHas
KOPpeJSLIMOHHAS CIIEKTPOCKONHS, (pIy-OpeclieHTHas in situ ruOpuan3anus.

Tema 4. Tema 4. DJIEKTPOHHASI MUKPOCKOIIUS [IpocBeunBaomasi 3,1eKTpoHHast MEUKpockonust (IT9M).
PacrtpoBast (ckanupyromas) 31eKTpoHHas MUKpockonust (POM). IloaroroBka 06pa3noB JIsi P 0CBeYNBAIOIIEN
3J1eKTPOHHOI Mukpockonuu. IloaroTroska 00pa3noB AJs1 pacTPOBO JeKTPOHHONH MUKP 0CKOIUI.

Y CTpONCTBO MPOCBEYMBAOIIMX IEKTPOHHBIX MUKPOCKOIIOB: HICTOUHHUKH 3JIEKTPOHOB, 3I€KTPOHHBIE JIMH3BI, BAKYYMHAs
crucTeMa, aep:katesb oOpasios. [loaroroka npenapatoB 1t [I9M. PactpoBast (ckaHupyomas) 3JeKTPOHHAST MUK POCKOITHS
(POM). Ipuniums padotst POM. MeTo/ibl notydYeHus yBEeIUUYeHHOT0 U300pakeH sl. DTATIbl MOArOTOBKU OMOJOTHUECKUX
00bekToB K POM. IIprcTaBKM peHTTeHOBCKOTO CIEKTPAIBHOIO aHAJIN3A, UCTIONb3yeMble U1 M3YUeHHs JIOKAIN3AuN 1
KOJIMYECTBEHHON OLICHKH 3JIEMEHTOB B KJIETKE M CyOKJIETOUHBIX CTPYKTYpax.

YCTpoiCcTBO MPOCBEYMBAIOIIMX NEKTPOHHBIX MUKPOCKOIOB: HCTOUHUKH 3JI€KTPOHOB, 3JIEKTPOHHBIE JINH3bI, BAKyyMHas
cucTeMa, nepkaresb o0pasuos. [TogroroBka mpenapato st [I9M. PactpoBast (ckaHupylomas) 3J1eKTpOHHAsE MUKPOCKOIHS
(POM). Ipuniunst padotst POM. MeTobl nomydeHus yBeIUUYeHHOT0 U300pakeHHsl. DTalbl IOArOTOBKY OMOJIOTHUECKUX
00bekTOB K POM. IprcTaBKM peHTreHOBCKOTO CIIEKTPAILHOTO aHAJIN3a, UCTIONb3yeMble JUIsl N3YUeHU s JIOKAIU3alnuK U
KOJIMYECTBEHHO! OIIEHKH 3JIEMEHTOB B KJIETKE M CYOKJIETOUHBIX CTPYKTYypax.

Tema 5. Tema 5. HanopazMepHble CTPYKTYPBI: Kjaaccudukanus, opMiupoBaHue U HccjeJ0BaHue.
HccaeqoBanne HAHOCTPYKTYP € MOMOIIbI0 CKAHUPYIOIIEll 30H0BOH MUKP 0 CKONUU. AHA-TATHYECKAs
9JIeKTPOHHAsI MUKPOcKonus. CleKTpaJbHbIN peHTreHoBCKIil MUKpoaHaau3. CkaHupywmas 30H10Basi
MHKP 0 CKOMNHsA. ATOMHO-CHJI0Bass MUKpockonust (ACM).

Hanopasmephble cTpykTypbl. O01Iue cBeieHHs 0 HAHOpa3MEPHBIX CTPYKTYpax. OCOOEHHOCTH CBOMICTB HAHOCTPYKTYpP. MeTobl
HOJTyYeHHsI HAHOCTPYKTYp. Pusrueckue ocHOBBI paboThI CrieKTpoMeTpoB. [IpenmyiiiecTBa peHTTeHOBCKOTO MUK POaHaIn3a 1o
CpaBHEHUIO ¢ ipyrumu Meroaamu. [1oaroToBka o6pasiioB [Jisi pEHTTEHOBCKOro MUKpoaHain3a. [TpuHIuIb paboTsl
CKaHMPYIOIIUX 30HIOBBIX MHKPOCKOIOB. ATOMHO-CHJIOBON MUKpockor (ACM) Kak crmoco0 u3ydeHusi OMOJIOTMIECKUX
00BeKTOB. XapaKkTeprCTUKa OCHOBHBIX MeTogoM ACM.

[IpucraBKy peHTIEHOBCKOTO CHEKTPAIBLHOTO aHAIN3a, UCTIONb3yeMble JUTsSl N3YUYeHHUsI JIOKAJIM3alY U KOJIMYECTBEHHOH OLIEHKH
3JIEMEHTOB B KJIETKE U CYOKJIETOUYHBIX CTPYKTypax. PusrdyecKkre OCHOBBI paboThl criekTpoMeTpoB. [IpenmyiiecTsa
PEHTT€HOBCKOTO MUKPOAHAJIN3a M0 CPABHEHHIO C JPYTUMHU MeToaMu. Mojiesi COBpEMEHHBIX MPUCTABOK /TSI CIIEKTPAIbHOTO
PEHTT€HOBCKOTO MMKPOAHAIN3a.

Tema 6. Tema 6. [IporpaMmMHoe 00ecnieyeHrne B MUKP O CKOTIHH.

ITporpammHoe odecnieuenne ZEN Pro 2012, Leica application suite, ImageJ. 3HakoMCTBO €O CrIelMaTN3MPOBAaHHBIM
MIPOrpaMMHBIM 00eCTIeYeHHEM, MO3BOJISIIONINM OCYLIECTBIIATh KaK YIpaBJIeHHe MUKPOCKONIAMH TaK U NOCTOOPaOOTKY M aHaIHU3
TIOJIyYeHHBIX Pe3YJIbTATOB, CBEJCHHE CTATUCTUKH, MOCTPOEHUE TPahMKOB U MOATOTOBKH MaTepHaia K IMyOJIMKaIuK

5. lepedeHb y4eOHO-METOAYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa00THI 00yJarommXxcs mo
JUCHUIINHE (MOLYJII0)

SAEKTPOHHBH
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (IIpuBoskckoro) desepasbHOro yHUBEpPCUTETA
1. Leica Microsystems - - https://www.leica.com

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

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

6. ®oHJ OLIEHOYHBIX CPEJICTB MO JUCHHUILIUHE (MOIYJII0)

q)OH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOIIy.TIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA ITPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIC CPEACTBA TEKYIIETO
KOHTPOJIAA U OHEHOYHbIE CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHIe OLeHOUYHBIX CPEACTB COAEPKUTCA CAeAyoIas HHPOPMaLK:

- COOTBETCTBHE KOMIIETCHLIUI [IAHUPYEMbIM pe3yJIbTaTaM 00y4YeHHs M0 JUCHUIUTMHE (MOIYJIO);

- KpUTEpHHU OLIEHUBAaHUS C(DOPMUPOBAHHOCTH KOMITETEHITU;

- MEeXaHU3M (POPMUPOBAHHSI OLIEHKH 110 AUCHHMILIMHE (MOJLYJIO);

- OIIMCaHKe MOPsAKA TPUMEHEHHS U ITPOLeayphl OLIEHUBAHMS U151 KaXKA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPHH OLIEHUBAHMUS TSI K&XKIOTO OLIEHOYHOT'O CPEJICTBa;

- cofiepXkaHue OLIEHOUHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, PEAbSIBISIEMbIE K ISUCTBUSIM 00YUaIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTaMm, 3aJaHus Pa3IUIHBIX TUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE HAXOOUTCS B HpI/II[O)KeHI/II/I 1x nporpaMmme JUCHUITIMHBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPATYPHL, HEOOXOUMON JJIsI OCBOEHHUSI U CIUILIUHBI (MO TyJIsl)

OcBoeHre QUCIUIUTAHBI (MOIYJIs1) IPE/IoaraeT n3yueHne OCHOBHOM 1 JIOMOTHUTEBLHON yueGHO# TuTepaTyphl. JIuteparypa
MOXKET OBbITh IOCTYIHA 00YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/JIC - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKTI0YeHHBIX KOY AOroBOPOB C
HpaBOO6HaﬂaTeHﬂMI/I;

- B eyatHoM Buzie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. O0yyarompecs HoayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe 0 YNTATEIbCKIM OMJIETaM B COOTBETCTBHH C NPABHJIAMU I0JIb30BaHKus HaydHo# OMOIMOTEKON.

DJIeKTPOHHBIE U3aHUsI JOCTYITHBI AUCTAHIIMOHHO U3 JII00OM TOUKM MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U MapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM ITeYaTHBIX U3aHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBITh YKOMILIGKTOBaH UMM U3 pacueta He MeHee 0,5 sk3emiuisapa (st odyvatomuxcst mo ®I'OC 3++ - He meHee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM UTepaTyphl U He MeHee 0,25 3K3eMIuIApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4JaloIerocsi U3 Yrcia Jinil, OAHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOHUTENIBHON Y4eOHON IUTEpaTyphl, HEOOXOIUMOM U1 OCBOSHUS JUCLMTUIMHBI (MOLYJIsT), HAXOAUTCS
B [Ipunoxenuu 2 k paboyeil mporpamMme AUCHUILTAHBL. OH MOAJIEKHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX M3JaHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmuoreku KOY.

SAEKTPOHHBH
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8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX JIsI
OCBO€EHHUs JUCIUIINHBI (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 VIS 00yJaIOMIXCs M0 0CBOEHHIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor

MeToanuyeckue peKOMeHIalu

JIEKLIANA

JlekumoHHBI Kype 1o MeToiaMm COBpeMEHHOH MUKPOCKOIIMM PEKOMEH/IyeTcsl K rocenieHuio. B xoze
JIEKLIIMOHHBIX 3aHSATHI

HY’KHO BECTH KOHCIIEKTHpOBaHue ydeOHoro Marepuaia. ObparaTh BHUMaHIE HA KaTeropuu, (hOpMyJIMPOBKH,
PacKphIBAIOIIME CONEpKaHNe TeX WM MHBIX SIBJIEHUH M MPOLIECCOB, HAYYHbIE BHIBOJBI U ITPAKTHYECKHUE
PEKOMEH/IalNH, TTOJIOXKHUTENIBHBIA OIBIT B OPATOPCKOM MCKYCCTBE.

JKenarenpHO OCTaBUTH B pabOUYMX KOHCIIEKTAX MOJIsl, HA KOTOPBIX JeJIaTh TOMETKH U3 PeKOMEHI0BaHHON
JIMTEpaTypHl, AOTIOJHSIONIVE MaTeprasl MPOCIYIIAaHHON JIEKLINH, a TAaKXe IMOJUYepKUBAIOLINE 0COOYI0 BaXXHOCTb TEX
VIV MHBIX TEOPETHUYECKHUX TOJIOKEHUH. 3a1aBaTh MPENo/IaBaTesio yTOYHSIONINE BOITPOCH! C LIEJIbI0 YSICHEHHSI
TEOPETUUECKHX TOJIOKEHUH, Pa3peIleH s CIOPHBIX CHTYalH.

J1ab0paTOpHbIE
paboThI

PaboTa Ha NPaKTUYECKHMX 3aHATHSIX MPEIONaraeT akTHBHOE yIacTue B TUCKYCCusiX. JIst IOATOTOBKH K
3aHATUSAM PEKOMEH/IYETCs BBIICIATh B MaTeprae poOIeMHbIe BOIPOCHI, 3aTparkBaeMble [IPEoJaBaTeeM B
JIEKIIMH, ¥ TPYIIIHAPOBATh HH(GOPMALMIO BOKPYT HUX. KenateapHO BBIIEIATH B HCIIONIb3yeMOI IUTEpaType
IIOCTAHOBKH BOITPOCOB, Ha KOTOPBIE Pa3HBIMI aBTOPaM MOT'YT OBITh JaHBI pa3inyHble oTBeTH. Ha ocHoBaHMu
HIOCTAHOBKH TaKUX BOIIPOCOB CJIEAYET COOUPATh ap-TYMEHThI B HOJIb3Y PA3/IHUYHBIX BAPHAHTOB PEIICHHUsI
MOCTaBJICHHBIX TIPOOJIEM

€aMocCTOSI-
TeJbHas padoTa

IIpu NOATOTOBKE K MPaKTHUECKUM 3aHATHAM Bam MOeT OHaJOOUThCS MaTepUall, M3yYaBIIUICS Ha Kypcax
(pu3vKY, OGMOSIOTUY, TUCTOJIOTUH, SMOPHOJIOTHU W IUTO-JIOTHH, TATOJIOTHH, OUOXAMUH, MHKPOOHOJIOTHH, & TAKXKE
vH(pOpMaIs, TIOTy4eH-Hasl Ha JICKIUX, I03TOMY CTOUT 0OpaIIaThCst K COOTBETCTBYIOIIMM HCTOYHUKAM
(yueOHMKaM, MOHOTpahusIM, CTaThsIM, KOHCIIEKTaM JICKITHH).

3a4€T

Basnbt B uatepBaiie 86-100% OT MakCUMAJIbHBIX CTABSITCS, €CJIH 00YYaIOIHUIACS:

OO6yyaroruiicsi 0OHAPYKII 3HAHUE OCHOBHOTO y4eOHO-IIPOrPaMMHOIO MaTepuaa B 00beMe, HEOOXOIUMOM JIJist
JajibHeuIen yueObl U MPeACTosIer paOoThl M0 CHEUAIBHOCTH, CIIPABUIICS C BbI-TIOJIHEHUEM 33/1aHUH,
NIPeSyCMOTPEHHBIX IIPOrpaMMOi TUCHUILIMHBL. [1paBIIbHO BBINOTHEHHI Bee 3aiaHus. IIponeMoHcTprupoBan
BBICOKHMI ypOBEeHb BlIaJieHUst MaTepuasioM. [IposiBieHsl IpeBoC-X0HbIe CHIOCOOHOCTH NIPUMEHSTh 3HAHUS 1
YMEHHS K BBIIIOJIHEHUIO KOHKPETHBIX 3a/IaHHH.

Basnbl B untepBaiie 71-85% OT MakCUMaNbHBIX CTABSTCS, €CJIM 00yYaIOIIUICS:

OO6yyaroruiicsi 0OHAPYKII 3HAHUE OCHOBHOTO y4eOHO-IIPOrPAMMHOIO MaTepuaia B 00beMe, HEOOXOIUMOM JIJist
JajibHeuIen yueObl U MPeACTOosIIer paOoThl 10 CHEUAIBHOCTH, CIIPABUIICS C BbI-TIOJIHEHUEM 33/1aHUH,
MIPeSyCMOTPEHHBIX IPOrpaMMOii TUCHUILIMHBL. [IpoaeMOHCTpupoBaH XOpo-1IKil yPOBEHb OCBOCHHSI HABBIKOB,
JOCTATOYHBIH /711 peliieHust OOJIbIIeH YacT 3a1a4 Mpodeccuo-HaNbHON e TeNbHOCTU. [IpaBIUIbHO BHITOJHEHA
GoJpIast yacTh 3agaHuil. IIpucyTCTBYIOT He3HaUM-Te bHble OMMOKK. [IpoaeMOHCTPUPOBAaH XOPOIIHI YPOBEHb
BJIaJieHus MaTepuasioM. [IposiBieHs! cpeHIe CIOCOOHOCTH MPUMEHSTh 3HAHUS M YMEHHUS K BBITIOJHEHHIO
KOHKPETHBIX 3aJaHUH.

Basnbl B untepBaiie 56-70% OT MaKCUMaJbHBIX CTABSTCS, €CJIM 00YYaIOIIUIC:

3aJaHus BBIOIHEHHI OoJiee YeM HaroJIoBUHY. [IpHCyTCTBYIOT cepbé3Hble ommOKH. [IponeMon-cTprpoBaH
YIOBJIETBOPUTENIBHBIIA YPOBEHD BJIaeHUs MaTepraioM. I1posiBiIeHbl HU3KHE CIOCOOHOCTH NPUMEHSTh 3HAHUS 1
YMEHHS K BBIIIOJIHEHUIO KOHKPETHBIX 3a/IaHHH.

Basnst B unatepBaiie 0-55% OT MaKCMMAJIbHBIX CTAaBSATCSI, €CJIM O0YYaIOIINICS:

OO6yyaroluiicsi 0OHAPYKIJI 3HAUUTENIbHBIE IPOOEJIbl B 3HAHUSIX OCHOBHOTO y4eOHO-IIPOrpaMMHOI0O MaTepuara,
JOIYCTHJI IPUHLIMITHAIBHBIE OIMOKHU B BBIIOJIHEHUH IPELyCMOTPEHHBIX ITPOrPaMMON 3a1aHUI U HE CIIOCOOeH
MIPOAOJIKUTH 0O0yYEHHE WM TIPUCTYIIUTh IO OKOHYaHUH YHUBEPCHUTETA K MPO(eCCHOHANBHOM JIesITeNIbHOCTH 0e3
JOTIOTHUTEBHBIX 3aHATHHI [0 COOTBETCTBYIOIIEH JUCLMILIMHE.

10. ITepeyensb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJb3yEMBIX PH OCYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 MPoIecca
o TUCHHILTIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTO o0ecrnedeHnss 1 HH(POPMAMOHHbBIX CIIPAaBOYHbBIX
cucreM (MpH HEOOXONMOCTH)

[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOoIecca Mo JTUCIUILIIHE
(Momym0), BKJII0Yast IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIST).

Crpannua 7 u3 10.
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11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0 MO /IJIsl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHAILINHE (MOIYJII0)

MaTCpI/IEUII)HO-TeXHI/I‘ICCKOC obecrieueHre 06pa30BaTCHbHOF0 nmponecca 1no AMCuuIinHe (MOIly)HO) BKJIIOYAET B ce0s cilenymomue
KOMIIOHCHTHI:

[NomemeHust 1151 CaMOCTOSITEILHOM paboThl 00Y4AIOIIMXCsl, YKOMILIEKTOBAaHHBIE CIIEIMATM3UPOBAHHON MeOEJIbI0 (CTOJIbI 1
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHuUsI K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00pa3oBarebHylo cpeny KOV.

V4e6Hble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeIblo (CTOJIbI
U CTYJIbS1).

KomrbloTep 1 IpUHTEp AJIs pacievyaTKy pa3JaTouyHbIX MaTepUasioB.
MynabTumMeauiiHas ayAUTOPUSL.
Crenpanu3upoBaHHas J1abopaTopusl.

12. CpeacrBa aganranuu NpenoaaBaHus JUCIHILIMHBI K MOTPEOHOCTAM 00yUYaoMUXCs HHBAJINIOB U JIHIL C
OrpaHUYeHHbIMH BO3MOKHOCTSMH 3/10POBbS

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOLIECCe IPUMEHSIIOTCS CIISAYIOIE METO/IbI M TEXHOJIOTUH, O0JIerJyaroiime
BocHpusATHEe UH(POPMALIUK 00YUAIOLIUMUICS MHBATMIAMH U JIMIAMU C OrPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3[J0POBbSI:

- CO3J]aHKe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa30BaHusl B albTePHATHBHBIC
bopmbl, y1oOHBIE TS Pa3IMUYHBIX M10JIb30BATEIIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXKHO NPECTABUTh B PA3IMYHBIX BUJAaX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPELYyCMOTPET
BO3MOXXHOCTh MAcCIITAOMPOBAHHS TEKCTa ¥ U300pakeHUH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYTHOCTh yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBl;

- CO3/J]aHKe BO3MOKHOCTEH JUIs 00y4aloIMXCsl BOCIPUHUMATH OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX HCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHKe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOXKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTepHATHBHBIX CIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHNEC JUCTAHIIMOHHBIX 06paSOBaTeJ’[LHbIX TEXHOJIOTUI 1A Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHumsal pa3janvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTbI 06yqa10meroc;{ C npernojaBarejieM, B TOM YUCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HMCIIOJIb30BaHbI 151 MTPOBEACHN A BUPTYAJIbHBIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aPIMO)16ﬁCTBPI§[ BCEX YUYACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/I${, MNpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITTIOJTHEHHBIX pa60T, MMpoBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa60TbI;

- IPUMEHEHNUE TUCTAaHIUOHHBIX O6pa3OBaTCHLHHX TEXHOJIOTHI IJIA OpraHnu3alu (bOpM TEKYLIETo 1 IPOMEKYTOYHOT'O
KOHTPOJIA;

- YBEJIMYCHUE TPOAOLKUTEIILHOCTU CIa4n 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOITI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’[ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIBHOCTU CAaYn 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B IMMCbMEHHOMN (l)OpMC, - He Ooutee yem Ha 90 MHHYT;

- TIPOJOJIKUTEIIBHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3aUéTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BHICTYIUICHUS 00YYaloIerocst pH 3aliyTe KypcoBor paboTH - He OoJiee yeM Ha 15 MHHYT.

[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yueOHBIM Tu1aHoM 11o crieranbHoctu: 31.05.03
"Cromatonorus" u cienmanusanuu "Cromarojorus”.

SAEKTPOHHBH
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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.

lonoJHATE ILHAS JUTEpPATYypa:

1. Yaymb6ekon I.I"., ['ucronorus, SMOpHOSIOTHs, IMTONOTUs : yueOHUK [yist By30B / [lox pen. D.I°.Viymbekosa, FO.A.Yenbiiesa.
- 3-e m3a. - M. : I90TAP-Menaua, 2012. - 480 c. - ISBN 978-5-9704-2130-7 - Tekcr : anexkrponnsii // D5C 'Koncynprant
crymenta' : [cait]. - URL : http://www.studentlibrary.ru/book/ISBN9785970421307.html (gata obparenus: 24.04.2020). -
Pe-xum moctymna : o HOATICKe.

2. Adanacees 10.1., l'ucronorus, smopuonorus, murosiorus / 'FO. Y. Adanacees; H. A. IOpuna; 4. A. Bunnaukos; A. 1.
Panoctuna; 10. C. Yennos' - M. : I90TAP-Menua, 2014. - 800 c. - ISBN 978-5-9704-2952-5 - Tekcr : anekTponHsiii // 5C
'KoncynbranT crymenra’ : [cait]. - URL : http://www.studentlibrary.ru/book/ISBN9785970429525.html (nata oGpammenusi:
24.04.2020). - Pe-xxum goctyna : 1o MOJAIMUCKE.

3. Kumkys A.A., Kiimandgeckas tabopartopHast quarHoctuka / Kumkys A.A. - M. : '90TAP-Menua, 2010. - 976 c. - ISBN
978-5-9704-1550-4 - Tekcr : anexktponnsii // BC 'Koncynprant crygenta’ : [caiir]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970415504.html ((nata obparmenus: 24.04.2020). - Pexxum gocrymna : o
TIOATIHCKE.
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IMporpamma auctmuiiasl "MeTosl coBpemenHoi Mukpockormu''; 31.05.03 "Cromatosnorus’”.

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

CrenmaiibHOCTh: 31.05.03 - CToMaTtoJiorug

Crenumanu3anysg:_CToMaToa0rus
Kpanudukanus BbITyCKHUKA: BPa4 - CTOMATOJIOL

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON 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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