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1. llepeyeHb BbINOMHAEMbIX TUMOBbLIX PaboT W (MNKM) oOKasbiBaeMbIX YCIyr u ux

CTOUMOCTb.
CtoumocTs 1
Ne n/n HanmeHoBaHue ycnyru H/4aca, py6.
(6e3 HOC)
1 2 3
1 lMpoceeunBatoLasn aneKTpoHHaAA MUKPOCKOMUS: 3800
1.1 OnpepgeneHne pa3oBoOro cocraBa TOHKUX NITEHOK.
1.2 [lpoBegeHne CTPYKTYpHOro aHanuMsa maTepuarnos
(TOHKOMMEHOYHble MaTepuarnbl, HAHOMOPOLLKW, YTOHEHHble
MacCuBHble mMaTtepuvansl, buomaTepuanbl) c
NHGOPMaLUNOHHBIM npeaenom He xyxxe 0,20 HMm.
1.3 WccneposaHue Mopdonornu NOBEPXHOCTU C
ncnonb3oBaHMEM MeToda pensvk.
2 PacTpoBas anekTpoHHass MUKPOCKOMUA: 1500
2.1  lonyyeHne un3obpaxkeHUsi NOBEPXHOCTU MPOBOAALLMNX
MW HenpoBOAAWMX  MaTepuanoB C  HAHOMETPOBbLIM
paspeLLeHneM.
2.2 OnpepgeneHve TOMNWMHBI MOKPbLITUIA, OTAENbHbBIX CIOEB
COCTaBMALWMX FEeTEPOCTPYKTYpPbl METOAOM  pacTpOBOM
3SIEKTPOHHOM MUKPOCKOMUN.
2.3 [lpoBeaeHne 3nNeMeHTHOro aHanu3a npPoBOAALLMX W
AN3NEKTPUYECKNX MaTepuanos.
3 Oe-anekTpoHHasi CNEKTPOMETPUS: 4100
3.1 AHnanus 3NIEMEHTHOrO cocTaBa NOBEPXHOCTU
MEeTasnsioB 1 MonynpoBOAHMKOB, pacrnpefeneHvus npumecemn
no rmmybuHe npu WCNONb30BAHUN WUCTOYHMKA WMOHHOIO
TpaBneHus.
3.2* WccnepoBaHue npoueccoB agcopbuum n gecopbumn
Ha [MOBEPXHOCTSAX TBepAbIX TeN, KOoppo3uu, HABMNEeHUNn,
npoucxogawmx  npu NOBEPXHOCTHOM reTeporeHHoM
KaTtanuse.




ATOMHO-CMNoBasi MMKPOCKOMNUS:

4.1 TllonyvyeHne unsobpakeHNs NOBEPXHOCTM MPOBOAALLNX
M HeNpoBOAAWMX  MaTepuanoB C  HaHOMETPOBbLIM
paspelleHneM MeTooOM aTOMHO-CUIIOBOWM MWKPOCKOMUU C
BO3MOXHOCTbIO Harpesa o 130 °C.

4.2* OnpepgeneHve annapaTHbIMW CpeacTBaMu  aTOMHO-
CUMOBOIO  MMKPOCKOMMA  XapakKTepUCTUK  MOBEPXHOCTU
(wepoxoBaToCTb, nepenag BbICOT, pasmepbl
HEeOQHOPOOHOCTEN, aHann3 BePOATHOCTU pacnpeaeneHns no
BblCOTaM).

4.3* AHanua pasmepa nop.

4.4* [Ina nOBEPXHOCTEW C AUCKPETHO PacCMOfOXEHHbLIMN
obbektamn (HEOOHOPOAHOCTAMMU) MNOCTPOeHWe Tabnuubl
pacrnpefeneHnst O6beKTOB U UX XapaKTEPUCTHUK.

4.5* BbigBneHne [OMEHHOW CTPYKTypbl MarHeTUKOB W

Nbe303J1IEKTPUKOB, onpeaerieHne pasMmepoB JOMEHOB.

1400

PeHTreHoBCKaga gudpakromeTpus:

5.1 PeHTreHo(asoBbiN aHanM3 C  aBTOMAaTUYECKUM
nouckomMm no gudpakromeTpuyeckon 6ase gaHHbix ICDD no
3afleMeHTaM 1 CyLLeCTBYHOLUM COeANHEHUSIM.

5.2* T[lpoBogeHME KAYECTBEHHOIO WU  KONMMYECTBEHHOrO
¢ra30BOro aHanusa cnnaBoB, MOPOLLKOB, KPUCTansos.

5.3 WccnepoBaHue KMHETUKM (Pa3oBbIX nNpeBpaLeHun
CnfnaBoOB, MOPOLIKOB, KPUCTanfoB NPU  M3MEHEHUU
Temnepatypbl Ao 1000 °C B Bakyyme.

5.4 TllpoBegeHne asoBOro aHanusa TOHKUX MMIEHOK Ha
NoAI0XKe C UCKINIYEHNEM BINAHUA NOOMOXKN.

5.5* OueHka cTeneHun TEKCTYPUPOBAHHOCTU
TOHKOMSIEHOYHbIX MaTepmnarsos.

5.6* Onpepenexne cpegHero pasmepa 3epHa

NOJTIMKPUCTAINJIM4ECKNX MaTepunarioB.

2600

XpomaTorpachlﬂ N ONTUYECKMEe MeToabl UCCreqOBaHUN:

6.1 [lpoBeaeHune nccrnenoBaHng CBOWCTB HOBbIX

1000




KOMMO3UTHbIX MaTepuarnos (BbICOKOYNOPSAOYEHHbIX
KOMMO3NTOB - BbICOKOA(P(PEKTUBHbIX copbeHTOoB,
BbICOKOCMEUMMUYECKMX KaTanms3aTopoB MaTepuanoB C
3a[laHHbIMM CBOMCTBaMM).

6.2 OnpegeneHve cpegHuX, CnegoBblXx W ynbTpa-
CNefoBbIX COAep>KaHUN MeTansoB U MeTannongos B XUOKUX,
TBEpAbIX M rasoobpasHbix Npobax pasnuyHoW npupoabl C
YYBCTBUTENBHOCTbLIO 0 10710 %,

6.3 AHanu3 nekapCTBEHHbIX CPeacTB, PM3NONOrMYECKUX
XUAOKOCTEN.

6.4* WpeHTudvkaums, noaTBepXxaeHue CTPYKTYpbI
Bruomonekyn, TepaneBTUYeckMx 6enkoB Guomapkepos.

6.5 WpeHTudukaums, yCcTaHOBNEHWE CTPYKTYpbl, aHanu3
YNCTOTbl (KOHTPONb Ka4decTBa), KOHTPONb W M3MepeHue
KOHLUEHTpaUMn XUMUYECKNX COEAUHEHUN (KONMYECTBEHHLIN
aHanu3) C BO3MOXHOCTbIO pa3paboTkM MeToauK 3JKChpecc
aHanusa n KOHTpOons.

6.6* WccnepoBaHue npupoabl XUMUNYECKOro
B3aMMOOENCTBNA B PasnUYHbIX XMMWUYECKUX MpoLeccax npwu
N3MEepPEHUN CNEeKTPOB MNPOMNYCKaHUA/NOrMNoLWeHns TBepablX w
Xnakmx o0pasloB OpraHMYeckoro W HeopraHU4eckoro
npoucxoxaenus B cpeaHeit VK- obnactu (4000-400 cm™).
6.7 * OnpegeneHve napameTpoB U MEXaHW3MOB 3N1EKTPOH-
OTOHHOrO B3aMmmMoaencTemss B obrnactm cobCTBEHHOrO,
9KCUTOHHOTO, BHYTPULIEHTPOBOIO NPUMECHOTrO,
MEXMNPUMECHOrO MOrfoWEeHNs Npu  M3MEPEHUUN CMNEKTPOB
NpONyCKaHMS/MOrnoLeHNs/oTpaXXeHns MOHO-, nonu-
KpUCTannmyecknx O6beMHbIX W  MAEHOYHbIX 00pasLoB
Y3KO30HHbIX  MOSIyNPOBOAHUKOBBLIX W OUSNEKTPUYECKNX
MaTepuarnos.

6.8 AHanu3 cogepxaHua Kucrnopoga W yrnepogda B
KPEMHWEBLIX NNacTUHax.

6.9* PaspaboTka MeTOAMK SKCNPECC-KOHTPONs KayecTBa

JIEKapCTBEHHbIX MpenapaTtoB MNMpu MU3MEPEHUN UX CNEKTPOB




pacCesiHHOro  MOrnoLweHus. Co3paHne ©a3 AgaHHbIX
cnekTpoB hapmnpenapaToB B 6nimxHen VK obnactw.

6.10* PaspaboTka aKcnpecc METOANKN KayecTBa
aBTOMOOMNBLHOrO TOMNMMBA M Macen npu MU3MEPEHUU KX
CMEKTPOB MNOrMOLLEHNS.

6.11* lNpoBegeHne U3MEPEHNN MaCCOBbIX KOHLUEHTpauun
anoMmunHng, 6apusa, Gepunnus, BaHagus, BUCMyTa, Xenesa,
KagMus, Kanus, Kanbuus, kobanbTa, KPEMHUSA NUTUS, MarHus,
MapraHua, megu, monubaeHa, MbllbsKa, HaTPUs, HUKENS,
OonoBa, CBWHUA, ceneHa, cepebpa, CTPOHUMS, CYypbMbl,
Tannua, Tennypa, TuTaHa, XpoMa, LUWHKAa B MUTbEBbIX,
NPUPOAHbIX M CTOYHbIX BOAAX MeTogOM  aTOMHO-

abcopOLMOHHON CNEKTPOCKOMUN.

MeTtoabl MonekynapHon buonoruu: ot 1500
7.1* TlonyyeHne nHdopMauumn o0 CTpyKType Monekyr, ob nx
rmapaTaunoHHbIX XapaKkTepUCTUKaX.

7.2* WN3yyeHne reTeporeHHbIX XNUMUYECKUX "
9NEKTPOXNMUYECKNX peakuum, mMemMbpaHHOro n
MOHOOBMEHHOro TpaHcnopTa MU3NONOTMYECKN aKTUBHbIX

BELLECTB, BOAbl, HN3KOMONEKYNAPHbLIX 311EKTPONIUTOB.

7.3* T[lpoBegeHne wugeHTUduKkaumm KW UccrnenoBaHUs

YPOBHS1 3KCMNpeccum reHoB Mmetogamu konumdectseHHon [1LIP

B peanbHOM BpeEMeHU n HO3epH-rMbpuaunsauuu,
TpaHcopmaumn BakTepuanbHbIX  OpPraHn3mMoB Lenbro

co3gaHuna OHK 6mubnnoTek.

PeHTreHodnyopecueHTHas CnekTpOoCKOMNnS: 1700

8.1 PeHTreHonyopecueHTHbIN BOJSTHOOUCNEPCUOHHbIN
KQ4YeCTBEHHbIN W KOSIMYECTBEHHbIA aHanm3 XUMUYECKUX
anemMmeHToB B guanasoHe F — U n ux coeguHeHuin n3BecTHom
crexmomeTpun. MiamepeHne B Bakyyme, refium noHUXEHHOro
AaBneHns (KMOKOCTM W HecBsi3aHHble o06pasubl), renum
aTMocdepHOro gaBneHus (neTydme XUaKkocTn).

8.2 OnpepgeneHve Megu B TOpHbIX nopodax W pyaax




dnyopecueHTHbIM pPEeHTreHocneKkTpanbHbIM METOAO0M
(akkpeanToBaHHaA MeToAMKa)

8.3 PeHTreHocnekTpanbHoe hfiyopecueHTHOe onpeaeneHve
Meau, UMHKa M CBMHUA cnocobom BHYTPEHHEro cTaHgapTa
(akkpeanToBaHHaA MeToaMKa)

8.4 OnpepeneHune kobanbTa, Mean, HAKENs, CBMHUA M LMHKa
B TOPHbIX Mopodax, pydax W Mpoayktax ux nepepaboTtku
PEHTreHONTyOPECLIEHTHBIM ~ METOAOM  (aKKpeaMTOBaHHas
MeToanKa)

8.5 Onpepgenenve @Topa, HATpPULA, MarHusi, antoMUHUA,
KpemMHusi, doccopa, Kanuda, Kanbumsa, cKanHausi, TUTaHa,
BaHagus, Xpoma, MapraHua, >xenesa, kobanbTa, HUKens,
CTPOHUMS, LMPKOHUSA, HAOBUA B TOPHbIX MOpodax, pyaax u
npoayktax ux nepepaboTkm  pPeHTreHo-CnekTpasnbHbIM
doriyopecueHTHbIM MeTOA0M (aKKkpeaMTOBaHHAs MeToanka)
8.6 OnpeneneHne NpMMECHbIX 9NEMEHTOB B NOYBaX, AOHHbIX
ocagkax M TOPHbIX Mopodax PeHTreHoMyopecLeHTHbIM
MEeTOAOM (aKKpeanToBaHHAA MeToauka)

8.7 OnpegeneHne OCHOBHbIX METPOreHHbIX 3NEMEHTOB B
CUNUKATHbIX TOPHbIX nopogax, Ookcutax, kKapboHaTtax wu
XenesncTbIx KBapumTax GoriyopecuUeHTHbIM

peHTreHocrneKkTpalibHbIM mMeToaoM (aKer,D,I/ITOBaHHaFI

MeToanKa)
9 MpobonogroTtoBka ot 1500
10 O6paboTka pe3ynbTaToB ot 900
11 Hanucanne otyeta no HAP [0roBopHas

*

PacyeTr croumocTn ycnyr

npon3BoanTCA B [OOroBOpHOM nMopAake nocne

cormacoBaHnA TexXHU4YeCKoro 3agaHuna wu (VIJ'IVI) npeagBapuTenbHOro aHanmsa

TECTOBbIX 06pa3LoB 3aka34ynka no pakTUYeckn 3aTpayeHHOMY BPEMEHM paboThl.

MepeveHb ob6opyaoBaHUS,

npuBeaeH Ha cante Www.ckp.vsu.ru.

ncnoJsib3yemMoro npwn BbIMOJIHEHUN pa60T nnnm ycnyr,




2. Nopsgok LeHoobpasoBaHMs CTOUMOCTU TUNOBbLIX YCIyr

lMonHast cTOMMOCTb TMMNOBBIX YCIyr onpefensieTcs u3 pacyeta cebecTtonmocTu
ofHoro Yaca pabotbl Ha eguHuue obopygosaHun LIKIT, 3agencTBoBaHHOIMo B okasaHum
ycnyrn. EgnHnua mamepeHuss CTOMMOCTU TUMOBOW ycnyrn — pybnenm B 4vac. Pacuer
cebecToMmocTn ogHOro 4yaca pabotbl Ha obopygosaHum LIKIT (F) onpepensietca no
cnegyouen dopmyne:

F=A+B+C+D+E,

rae A - amopTU3auUOHHbBIE OTYMCNEHNS MO OBOpyAOBaHUIO, y4acTBYKOLLEMY B
npoBedeHUM  UCMbITaHUSA, W3MEpPEeHnd, WCCredoBaHus, MoBepKke, BblYUCMEHUMW.
AMOPTU3AUMOHHBIE  OTYUCIIEHUA SABMAKTCSA CcpeacTBamu, HeobxoguMmbiMn — Ons
KOoMneHcauun nsHoca obopyaoBaHus, ero COCTaBHbIX YacTen npu nposegeHun pabot
MO OKa3aHW YCryr, W HanpaenawTCa Ha noagepxaHue obopyooBaHUA U ero
COCTaBHbIX YacTeh B TEXHUYECKOM COCTOSHUW, obecrneymBaroLleM BbICOKAA YPOBEHb
TEXHUYECKUX  XapaKTepUCTUK, COOTBETCTBYKOLMA UensMm W 3agadam  pabor,
BbIMOMHAEMbIX C MCNOSIb30BaHMEM AaHHOro Tuna obopyaoBaHus. [Ons kaxgoro tuna
obopyooBaHMst  yCTaHaBnMBaeTCA  CPOK  akcnnyataumm  (NOSIHOrO  M3Hoca)
obopyaoBaHus, Nocre KOTOPOro AaHHbI TUM 000opyaoBaHMSA cYMTaeTcs yTpaTUBLLMM
CBON TEXHUYECKME XapaKTEPUCTUKM W HENPUrogHbiM Onsi MCMNONb30BaHUA Mpu
npoBegeHMn ueneBoro Buaa paboT (okasaHus ycnyr). ExeaoHeBHble (exedacHble)
aMOpTM3aLUMOHHbIE OTYUCIIEHUSA pPaBHbl MOMHOM CTOMMOCTM 060pPYyAOBaAHNA HA MOMEHT
npuobpeteHnss ¢ ydyetoMm [obaBneHMs CTOMMOCTM MOLEPHU3auun Ha MOMEHT
MOAEPHU3aLMN, LENeHHbIMM Ha MOofHoe (CyMMapHOe) KONMM4ecTBO AHen (4Yacos)
YHKUMOHUPOBaHUA 0BopyooBaHMs 3a CPOK aKcnnyaTaumm (MOfHOro U3Hoca) AaHHOro
Tvna obopygoBaHuda. [Ons pacyeTa CTPYKTYpbl LUEHbl TUMNOBbIX YCIMyr cyuTaeTcs
exeyacHas amopTusaumsi obopygoBaHus B pacyeTte 24 4acoBOro (pyHKLMOHMPOBaAHUSA
ANS1 YCTaHOBOK KPYrNOCYTOYHOro uukna pabotsel 1 gns 8 yacosoro pabodero gHs Ans
oCTasbHbIX YCTAaHOBOK. EAnHMua namepeHus — pybnen B yac;

B - 3atpatbl Ha Tekywlee cogepxaHue un o6CnyxuBaHMe OCHOBHOIO U
BCMOMoOraTenbHOro 0bopyaoBaHus, Y4acTBYKOLLEro B MPOBEOEHUN  UCMbITAHWUS,
N3MepeHnd, unccnefoBaHus. 3aTpaTbl Ha TeKyllee coaepXaHue Ku obcnyxmBaHue
OCHOBHOIO M BCMoOMOratenbHOro  obopygoBaHus — SBAAKOTCA  CpeacTtBamu,
HeobXxooMMbIMN O €XEerogHoM NoBepkn OBOpPYAOBaHUSA, €XEerogHoro CepBUCHOrO
obnyxuBaHus (onnatbl paboTbl CEPBUCHBIX WHXEHEPOB MNPU 3aMeHe pPacXOAHbIX
anemMeHToB 060pyaoOBaHUA, KOTOpPble HE MOryT ObiTb BbIMOSIHEHbLI CUMlaMX NepcoHana

LIKI — 3ameHa kaTogoB, crneumarnbHbIX flamn, nnat, u T.n.), n 5 HeobxoanmbiMn Ans



apyrmx pabot, obecneymBarowmx GecnepebonHoe YHKUMOHMPOBAHME OCHOBHOIO U
BCMomoraTenbHOro obopyaoBaHus, 3a4eCTBOBAaHHOMO B OKa3aHuu ycnyru. B kavecTtse
BCMOMoOraTenbHOro obopyaoBaHus MoryT BbICTYNaTb HegoporocTodme
nameputenbHble Npnbopbl (BONbTMETPLI, peocTaThbl, MPOBOAA, pa3beMbl, CneumarnbHble
OCBETUTENM, KOMMNbIOTEPHAsH TEXHMKA, BOKCbI, BUOPO-LLYMO3aLLUMNTHbIE AYENKU, CUCTEMBI
OYUCTKM BO3QyXa, CUCTEMbI OYMCTKM BOAbI, CUCTEMbI OXNaXAEHUS, BbITSKHbIE BOKChI,
KOMHaTbl M Ap.), KoTopble TpebylT obCcnyxuBaHus MU NEepuogu4ecKkoro pemMoHTa.
EavHuua namepexmsa — pybnm B yac;

C - 3aTpaTbl Ha pacxofHble MaTepwuanbl. 3aTpaTbl Ha pacxofHble mMatepuanbl
ABNAIOTCA cpeacTBamu, HeoO6XoaMMbIMU AN 3aMeHbl MEPUOAMYECKN BbIXOAALLNX U3
CTpOS wunu BblpabaTbiBaOWNX PECypC BaXHbIX 3f1EMEHTOB  (PYHKLMOHMPOBAHNSA
obopygoBaHusa. KonmMyectBO  HeEOOXOAMMBIX 3aMeH  pacxogHblX — MaTepuanos
paccyMTbiBaeTCA Ha OCHOBE BbIMUCMEHUS cpegHero  (akTU4eckoro pacxopa
MaTepuanoB Ha 4Yac paboTbl 3a npegbliaywmn rog. Cnyyam, Korga BbINOIHEHWE yCnyr
MOXeT noTpeboBaTb IKCTpeManbHO OOMbLIOro pacxoda AOMNONHUTENbHbIX MaTepumaros,
OroBapuBalTCs LOMNOMNHUTENBHO. K pacxogHbiM MaTtepuanam OTHOCSTCA XMMUYECKME
peaKkTuBbI, XWOKAWA Trenuim un asoT, rasbl, CcneumanbHO MOAroTOBMNEHHAs BoAa,
XMMUYECKNE BewecTBa, HeobxoauMmble AnNs  3KCNEepUMEHTOB, MOASIOXKKW, Tapa,
WHCTPYMEHTbI, 3KMNNPOBKa, ObICTPOBLIXOAALWME N3 CTPOSI PYHKLMOHANBbHbLIE 3NIEMEHTDI
obopynoBaHMsA: namnbl, Katoabl, KapTPUOXW, 30HAbI, NNACTUHbLI, KOHTaKTbl, OaTapew,
HakonuTenu nHcgpopmaummn n ap. EanHmua namepexms — pyonu B yac;

D — onnarta Tpyaa onepartopa (-oB) obopyaoBaHusa 3a OAuMH Yac paboTbl. [ns
Kakgom ycnyrm onpegensietcss  KonM4ecTBO onepatopoB (MHXEHEPOB, Hay4HbIX
COTpyaoHMKOB, nabopaHToB, nMpenogaBaTenen), KoTopble OAHOBPEMEHHO OyayT
3a4encTBoBaHbl B okaszaHun ycnyriu. Onnata Tpyga onepatopa (-oB) obopyaoBaHusA
paccunMTbiBaeTCsl Ha OCHOBE CpedHen 4acoBou 3apaboTHOM nnaTbl COTPYAHMKA
COOTBETCTBYIOLIEN [OOIDKHOCTM WU  KBanudukaumm B 06a3oBOM OpraHusauum 3a
npeablaywnin rog. EgnHmua namepexns — pybnm B yac;

E - HaknagHble pacxogbl Ha obecneyeHne paboTt 6asoBon opraHusdaumen — 15%

oT F.

3. Mopsipok LeHoobpa3oBaHNA CTOMMOCTM HETUNOBBIX YCAYT.
[MonHass CTOMMOCTb HETUMNOBbIX YCAYr, K KOTOPbIM OTHOCATCS KOMMJIEKCHbIE
nccnegoBaHus C 3apaHee HeM3BeCTHbIM 06beMoM paboT, onpedensieTcs M3 pacyeta

cebecToMMOoCTV 0fIHOro Yaca paboTkl Komnnekca obopyaoBaHus. EquHuua namepeHus



— pybnn B u4ac. Pacdetr cebectoMmocTM oOAHOro 4aca paboTbl Ha KOMMIekce
obopyanosaHum LIKI (G) onpeaenseTtca no cnegytowen oopmyne:

G = (F1+F2+F3)K ,

roe F1,F2,F3 - cebecTtommocTn ogHoro Yyaca pabotbl Ha 1-1, 2-1 1 3-1 eguHMLaxX
obopynosaHun LIKI, 3agencTtBoBaHHOMO B UCMOSIHEHUU YCryrn (CM. pacyeT TUMOBbIX
yenyr);

K - kK0OathpmumMeHT kayecTBa, KOTOPbIN HE MOXET OblTb MeHbLUe, Yem 1 ( B crniyyae
NPOCTOro PYTUHHOIO NocriefoBaTeNIbHOrO aHannsa), U 3aBUCUT OT CTeneHn NpopaboTku
pe3ynbTatoB WCCNeaoBaHWi (M3MEPEHNn), a TakkKe BaXKHOCTM W  aKTyanbHOCTU
NOMNyYeHHbIX 3HaHWWA, YTO OnpefensieTcs B AanbHenWwem YpoBHEM nybrnvkauun u

AO0KHO ObITb 3apaHee 3aKkpensyieHo B 4orosope 06 okasaHun ycnyr.



