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Ha Kypee>) Uroro
Henens 13 5/6
Bun zansTuii vI PIT vl PIl
Jlexuun 14 14 14 14
IIpakTuueckue 14 14 14 14
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KOHTaKTHOI paboTsI
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Cam. pabora 79,75 79,75 | 79,75 | 79,75
Uroro 108 108 108 108
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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1| obyuerne OyaymuX TOPHBIX HHXKEHEPOB METOAWIECKU IIPABMIIEHO BEIOMPATh METO/] BEACHHS HAYYHBIX HCCIICIOBAHHH,

CTaBUTH U BBIIIOJIHATL HAYYHBIC UCCIICA0BAHUA B FOpHOpyL[HOIZ TIPOMBIIIJIEHHOCTH.

1.2|B 3a/lauu U3y4YCHUs JUCHUIITIMHBI BXOAUT: 3HAKOMCTBO C opraHmauHeﬁ, ITIOCTAaHOBKOU 1 METOAAMU MTPOBEACHNA HAYYHBIX

HCCJIEZI0BAHUI B TOPHOPYAHOM IPOMBIIUIEHHOCTH; U3JI0KEHHE TEOPETUYECKUX OCHOB Pa3IMYHbIX METOJ0B
MOJIEIIMPOBaHHS TOPHBIX ITPOIIECCOB; 3aKPEIUICHNE W IIPHBUTHE HABBIKOB CAMOCTOSITEIBHOM TBOPYECKOH PabOTHI
CTYZAEHTOB B Ta0OPATOPHBIX YCIOBUAX U HAJl INTEPATYpPOH.

2. MECTO JUCIIAIIJINHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

Huk (pa3nmen) OIT:

|El.B

2.1 | TpeGoBaHus K MpeIBAPUTEIbHOIl MOATOTOBKE 00y4aIOIIErocs:

2.2 | JucuumianHbl (MOLYJIM) U IPAKTHKH, VIS KOTOPBIX OCBOEHHE AAHHOH TUCHUTLINHBI (MOIYJs) HEO0X0AUMO KaK

npelecTByIoLIee:

3. KOMIIETEHIINU OBYYAIOIIEI'OCSI, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCIIUITJINHBI

(MOIYJIST)

IIK-16: roToBHOCTBIO BBINOJIHATDH IKCIIEPUMEHTAIbHbIE M J1a00paTOPHbIE MCC/IeI0BAHNS, HHTEPIIPETHPOBATH NOJTy4YeHHbIE

pe3yabTaThbl, COCTABJATH U 3aIIUIIATH OTYETHI

3HaTth:
VYpoBeHb 1 | METOIBI TEXHOIOTHYECKOTO MOJIETTMPOBAHHUS
VYpoBeHb 2 |- OCHOBHBIE 3Talbl IPOBEACHUS HAYYHBIX UCCIEAOBAHUI; - CYIECTBYIOIINE YPOBHHU MO3HAHUS B METO/I0JIOTUU
Hay4YHBIX UCCIIEIOBAaHUIl; - OCHOBHBIE BUABI IOKyMEHTAJIbHBIX UCTOUHIKOB HH(POPMAINH; - OCHOBHBIE OCOOEHHOCTH
TIPOLICAYP BBIMOJHEHUS KypPCOBOTO M TUILIOMHOT'O IMTPOSKTUPOBAHUS, OJTOTOBKH, O(OpMIICHUS, 3aIUTHI
KBATH(PUKAITMOHHON KypCOBOH M JTUIIOMHOM paboTHI.
Y™meTn:
VYposens 1 | aganTupoBaTh THUIOBBIE TEXHOJIOTHYECKHE PEIICHHS K KOHKPETHBIM TOPHO-TE€0JIOTHYECKUM YCIIOBUSM
YpoBeHb 2 | - MPUMEHSITh KOMIBIOTEPHYIO TEXHUKY ¥ HH(GOPMAIMOHHBIE TEXHOJIOTHH TIPU pa3pab0TKe HayIHO-TEXHUIESCKUX
OTYETOB; - 3alIMIIATh HAYIHO-TEXHHYECKUE OTUETHI; - HCIIOIh30BATh U MPABHILHO COCTABISTH OHOMHOrpadmaeckie
yKa3aTelu; - U3J1araTb HayuyHble MaTepUalbl B COOTBETCTBUH C OCHOBHBIMH MTPUEMaMH U3JIOKEHHUS U BApHAHTaMU
KOMITO3HUIIMI HayYHBIX IPOU3BEACHUN.
Baaners:
YpoBeHb | | HABBIKAMU HHTEPIIPETAIMU JaHHBIX T€OJOTHUYSCKON 0a3bl.
YpoBeHb 2 | - HaBBIKAMHU HANMCAHUS HAYYHO-TEXHHUYECKUX OTYECTOB, 3a5IBOK HA M300pETCHNUS, CTATEH; - MPOIeypaMy pa3OuBKH

MaTepHaJioB HayYHOU pabOTHI Ha IJIaBHI U Maparpadsl; - METOIAMH MTATEHTHOTO MOMCKa U aHAIIN3a HAyIHO-
TEeXHUYIECKOH HH(OpMAIHH; - METOZaMH PabOTHI ¢ KIacCU(PUKATOPAMH, KaTaIOraMH U KapTOTEKaMH; - HaBBIKAMU
OpraHU3allul TEOPETUUECKUX U IKCIIEPHMEHTANIbHBIX HayYHBIX UCCIE0BaHUI B 001aCTH FOPHOro Aena

ITK-17: roTOBHOCTBIO HCII0JIL30BATh TEXHMYECKHE CPEICTBA ONBITHO-IIPOMBILIJICHHBIX HCIILITAHUI 000PY10BAHMS U
TEXHOJIOIHii NIPH IKCILIyaTallMOHHOI pa3Be/ike, 100bI4e, HepepadoTKe TBEPABIX IOIE3HbIX HCKOIAEMBbIX, CTPOUTEIbCTBE U

IKCILTyaTalluu MOA3E€MHBIX 00bEKTOB

3HaTh:
VYposens | | 6a30BOe rOpHOE 000PYIOBAHNE
ypOBeHI) 2 BHJIbI U3HAIIMBAHUA U IIOJIOMOK I[eTaJIeﬁ 1 3JIEMEHTOB I'OPHBIX MAIlllnH 1 MEXaHU3MOB U yCTpOﬁCTB H CIIOCOOBI
IOBBILICHHUA JOJI'OBCYHOCTHU JAHHBIX /:LeTaneﬁ, TMPUHOUIIBI IPOCKTUPOBAHUSA 4 TEeXHOIOTUYECKUX IIponeccoB
PEMOHTa TOPHOT0 000PYA0BaHUS; TEXHOJIIOTMUECKOH OCHACTKY CIIELMAIM3UPOBAHHbBIX yYaCTKOB PEMOHTHBIX
NIpeIPUATHH
Ymern:
VYpoBenb | | omeHHUBATH 11€7€CO00PAa3HOCTH I BOSMOKHOCTE IPHUMEHEHHS TOPHOT'O 000PYIOBAHI
ypOBCHB 2 OLCHUBATH PCMOHTONPUTOAHOCTD, INIAHUPOBATH HCO6XO£[I/IMO€ KOJIMYESCTBO 3alaCHBIX YacTeH JJIsL IPOBCACHUSA
PEMOHTOB 000pPYAOBaHHS, pa3padaTeIBaTh PEMOHTHYIO TEXHOJIIOTHIECKYIO OCHACTKY; IPOSKTHPOBATH
TEXHOJIOTMYECKUH TPOLecC BOCCTaHOBJICHUS AETaN, COOPKU MallIMHBI U OCHACTKY CPEAHEH CIOXKHOCTH ISl €T0
OCYILECTBIICHHS
Buangers:
ypOBeHB 1 COBpPCMCHHBIMU MCTOAAMHU BLI60pa OCHOBHBIX ITapaME€TPOB rOPHOI'O O60pleOBaHI/I${
VYpoBeHb 2 | pencTaBieHneM O (GU3HIECKIX, XUMUKO-(U3MUECKAX TIPOLIECCax, IIPOTEKAIONINX IIPH Pa3IMYHBIX CIOCO0aX

BOCCTAHOBJICHUS JA€TaJIei; OCHOBBI CUCTEMATH3AIMU U TUIM3ALUY IPOIIECCOB PEMOHTA, a TAKKE OLIEHKU
PEMOHTHOM TEXHOJIOTMYHOCTH 3TOW TEXHUKU

IIK-18: Bi1aeHueM HABBIKAMH OPTraHU3AIMH HAYYHO-MCCIEI0BATEIbCKUX PadoT

3HaThL:




VYpoenb | | MeTOIBI OMpeIeNIeHNs] CBOMCTB TOPHBIX MOPOJ U IIOPOAHBIX MACCHBOB

VYpoBeHb 2 | LIeNIU ¥ OCHOBHBIC 331a4X HAyKH, HAYYHOTO IOMCKA, HAYYHBIX UCCIIEIOBaHUI, HAyYHBIX pa3paboToK B 00IacTH

TOPHOT'O JIeNIa; - COCTOSHNE U IMHAMHKY Pa3BUTHS HAYyYHBIX MCCIICJOBAHHUI 1 MOATOTOBKA HAYYHBIX PAOOTHUKOB B
Poccuu u 3a pyGexom

YMmeTh:

ypOBeHB 1 BBITIOJIHATD YEPTCIKU U PA3PE3bl B KOMIIBIOTCPHOM PCKHUME

VYpoBeHb 2 | CHCTEMAaTH3UPOBAaTh, 0000IIATh U aHATM3UPOBATh HAyYHBIE (DaKTHI, HHTEPIPETHPOBATE PE3YIBTATHl HCCIIEIOBAaHUH

Baaners:

YpOBeHB 1 CHUHTAKCUCOM U rpaMMaTHYCCKUMU 0COOCHHOCTSIMU Hay‘{HOﬁ peun

YpOBeHL 2 HaBbIKaMHU TOYHOI'O, ICHOI'O U KPATKOI'O U3JI0XKCHHUS MaTCpUaJIOB Hay‘{HOﬁ pa6OTLI

B pe3yibTate 0cBOeHMS JUCHUILINHBI (MOAY ) 00y4arOLIUiicsa 10KeH

3.1|3nars:

3.1.1 | rmaBHBIE HaNpaBIeHHUs COBPEMEHHBIX HCCIIEOBAHUI B TOPHOPYAHOHN ITPOMBINIJIEHHOCTH; TOCIEAHUE JOCTHKEHUS U
3a1a4M Hay4YHbIX MCCIIEIOBAaHNI B TOPHOPYAHOH ITPOMBIIIICHHOCTH; METOIUKY BBHIITOHCHNS HAYYHBIX HCCIICIOBAHMII;
OLICHOYHBIE KpUTEpUH dPPEKTUBHOCTH Pe3yIbTaTOB HAYYHBIX UCCIEIOBAHNUIN; B3aMMO3aBUCHMOCTD TEXHOIOT MIECKUX
MPOLIECCOB 1OOBIYM U MEpeieNa Py Abl.

3.2 | YmeTh:

3.2.1| maHupOBATh U BHIMOIHATH TEOPETHUECKHE, SKCIIEPUMEHTABHBIE U JTa00paTOpHBIE HCCIeJ0BaHMs, 00padaThIBaTh
MOTy4YEHHBIE PE3YJIBTATHI C

3.2.2| wucnonp30BaHHEM COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOIOIHI; OCYILECTBIISTh ATCHTHBIHN MOMCK, U3y4aTh HAyYHO-
TEXHUYECKYI0 HH(OpPMALHIO, OTeUeCTBEHHBIHN 1 3apyOe)KHBIIN OITBIT IO TEMATHKE UCCIIEI0BaHMU; pa3padaThIBaTh MOMEIH
IIPOLIECCOB, SIBICHHUH, OIIEHUBATh JOCTOBEPHOCTH MTOCTPOCHHBIX MOJIEIICH C HCTIOIB30BAHNEM COBPEMEHHBIX METOIOB 1
CPeACTB aHaIM3a HH(pOpMAaNUil; COCTAaBIATH OTUETHI 10 HAYYHO-UCCIEI0BATENbCKON PaboTe caMOCTOSTENBHO H B COCTaBe
TBOPYECKHUX KOJUICKTHBOB; IIPOBOIUTE CEPTU(HKALIMOHHbIE HCIIBITAHUS (MCCIIE0BaHMUs) KauecTBa MPOIYKIMU TOPHOTO
TIPEATIPUATHS, HCTIONB3YEMOTr0 000pYIOBaHUS, MATEPHATIOB M TEXHOIOTHIECKHX MIPOIIECCOB; pa3padaTeIBaTh MEPOIIPHATHS
0 YIPaBICHUIO KaUe€CTBOM ITPOIYKIIHY;

3.2.3 | - nconp30BaTh METOBI IPOTHO3MPOBAHUS 1 OIIEHKH YPOBHS ITPOMBIIIICHHOH 0€30I1aCHOCTH Ha IPOU3BOICTBEHHBIX
00BeKTax, 000CHOBBIBATH U PEAI30BLIBATH AEHCTBEHHBIE MEPBI MO CHIDKEHUIO TPOU3BOACTBEHHOTO TPABMaTH3MA.

3.3 | Baagern:

3.3.1| - coBpeMEHHBIMH KOMITBIOTEPHBIMH TEXHOJIOTHSIMH ¥ KOMITBIOTEPAMH, KaK CPEJICTBOM YIPABICHUS 1 00pabOTKI
MH()OPMALMOHHBIX MACCHBOB; HABBIKAMU OPTaHH3AI[H HAyYHO-UCCIEI0BATENIbCKUX pab0T; HABBIKAMU aHAIN3a OLEHKU
JIOCTOBEPHOCTH SKCIIEPHMEHTAIBHBIX JAHHBIX; CIIOCOOHOCTBIO K 0000IICHHIO U aHAIN3Y HH(OPMAILNH, TIOCTAHOBKE LIeNeH
1 BBIOOPY TyTel UX TOCTIDKCHNS,

3.3.2| - FOTOBHOCTBIO HCIONB30BaTh TEXHUYECKUE CPEACTBA ONBITHO-NPOMBIIUIEHHBIX UCTIBITAHUI 000pYA0BaHHSA U TEXHOJIOTUH
IIPU SKCIUTyaTallMOHHOM pa3Beke, 100bIde, mepepaboTke TBEPABIX MOIE3HBIX MCKOIAEMBIX, CTPOUTETECTRBE 1
9KCILTyaTalliH MOA3EMHBIX OOBEKTOB.

4. CTPYKTYPA U COAJEPXKAHUE JUCIIUITIJINHBI (MO YJISA)
Kon HaumeHoBaHue pa3fiesioB H TeM /BH] Cemectp | Yacos | Komneren- | Jluteparypa | Hate | IIpumeuanue
3aHATHSA 3aHsaTHA/ / Kype M1 PaKT.
Paznen 1. TEMA 1. Beenenne

1.1 3agaun HayKd U HAyYHBIX UCCIIEI0BaHUI 11 1 TIK-16 T1IK- JI11.4J11.2 0
B TOPHOPYAHON NPOMBIIUIEHHOCTH 17 IIK-18 JI1.3
OpraHM3alXs HAyYHBIX UCCIICIOBAaHUM. JI1.1J12.3
IIpenmer u uenb ropHON HayKH, ee JI2.1J12.2
coaepkanue. /JIex/

1.2 M3ydyeHne OCHOBHBIX 3aKOHOAATEIbHBIX 11 1 TIK-16 ITK- JI1.4J11.2 0
JIOKyMEHTBHI, perflaMEeHTHPYIOIINE 17 TIK-18 JI1.3
pauroHaIbHOE MCTIONIb30BaHKE JI1.1J12.3
wenp. /Tp/ J12.1 J12.2

1.3 3aayu HayKH U HAYYHBIX HCCIIEIOBAHUMA 11 8 TTIK-16 TTK- JI1.4J11.2 0
B TOPHOPYAHOU POMBIIUIEHHOCTH 17 TIK-18 JI1.3
OpraHU3alus HayYHBIX UCCIICIOBAHUN. J1.1J12.3
IIpeamer u 11e71b TOPHOM HayKH, €€ JI2.1J12.2
coaepkanwue. /Cp/

Paznen 2. TEMA 2. OcHoBHBbIC
HANPABJEHUS] HAYYHBIX HCCJIe0BaAHMI




2.1

OCHOBHBIE JTOCTHKEHUS U 33/1a4H IO
Pa3BUTHIO TOPHOU Hayku. MeToauka
BBITIOJTHEHUSI HAYYHBIX UCCIIEJIOBAHUH.
Kpurtepun o1ieHKH pe3yabTaToOB HAYYHBIX
uccienoBannii. KoMIjieKCHBIA METO
MIPOBEICHHS HCCIIeIOBAaHUH, 0000IIeHIE
OTIbITa, TCOPETUUYECKHIE UCCIIEIOBAHNUS,
TEXHUKO-DKOHOMHUECKHE HCCIEJOBAHHUS,
J1ab0paTOPHBIC H POMBIIILICHHBIC
SKCHEPUMEHTHI, aHAIUTHIECKUE
HccieaoBaHus, 00paboTKa
CTATUCTUYECKUX MaHHBIX /JIex/

11

IK-16 IIK-
17 TIK-18

J1.4J11.2
JI1.1J12.3
J12.1J12.2

2.2

VI3yueHne OCHOBHBIX 3aKOHOJATENIbHBIX
JOKYMEHTEI, peTrIIaMeHTHPYIOIINE
pannoHaIbHOE HCIONIB30BaHUE

wenp. /Ilp/

11

ITK-16 TIK-
17 IIK-18

J1.4J11.2
JI1.1J12.3
J2.1 J12.2

23

KoMrutekcHbIi MeTO[] TPOBEACHHS
HCCIIE0BaHm, 0000IIEHE OIIBITA,
TEOPETUIECKHIE UCCIIETIOBAHUS, TEXHUKO-
SKOHOMHYECKHE UCCACIOBAHMS,
71a00paTOPHBIE U MPOMBIIIICHHbIE
SKCIIEPUMEHTHI, aHATUTHYECKIE
HccIe0BaHus, 00paboTKa
CTaTHCTHYCCKUX NaHHbIX /Cp/

11

IK-16 IIK-
17 TIK-18

J1.4J11.2
JI1.1J12.3
J2.1 J12.2

Pa3nen 3. Tema 3. OcHOBBI TeOpuU
nogoous.

3.1

3HaueHHUE TCOPUH OO0 JIIISt
ITOCTAaHOBKHU 3KCIIEPUMEHTA U 00pabOTKH
pe3ynbTaToB. OnpeneneHye nog00HbIX
spreHuil. [loHsTHE O KOHCTAHTaX
of00HsI, ypaBHEHHUSAX CBSI3H,
TeOMETPHYECKOM U TUHAMUYECKOM
oa00usIX.

BriBoz 11epBoit TEOpEMBI TO00HS.
Onpenenenue MOHATHN «AHIUKATOD
TOI00US» U «KPUTEPUH TIOA00US.
OMHOPOAHOCTH (PU3MUSCKUX YPaBHCHUH.
DopMyIHpPOBKa BTOPOU U TpeThei
TEOpeMBbI OA00uSL.

/Jlex/

11

IK-16 IIK-
17 IIK-18

JI1.4 J11.2
J1.1J12.3
J2.1J12.2

32

3anaun Teopuu noxobus. [lepsas
TeopeMa Imoo0usL.

Pemenue 3agau ¢ mpUMeHEHUEM BTOPOU U
TpeTbelt TeopeMaMu MoA00Hs.

Mp/

11

IK-16 TIK-
17 IIK-18

J1.4J11.2
JI1.1J12.3
J2.1J12.2

33

3HaveHNe TeOPHUHN ITOJ00MS IS
IIOCTAaHOBKHU 3KCIIEPUMEHTA U 00pa-00TKH
pesynbTaToB. OnpeneneHue Nog00HbIX
sBIeHUi. BoIBoa nepBoii TeopeMbl
noo6ust. OnpeneneHne MOHITAR
«UHIUKATOP MOTO0US» U KKpUTEPHUil
noo6us». OIHOPOIHOCTD (PU3HIECKUX
YpaBHEHU.

/Cp/

11

10

IIK-16 IIK-
17 IIK-18

JI1.4 J11.2
J1.1J12.3
J2.1712.2

Pa3nen 4. Tema 4 MoaeupoBaHue Ha
KBHBAJIEHTHBIX MaTepHAaJax.




4.1

CyurHocTs MeTofa. 3a1auu, perraeMble
METOZIOM MOJICIIUPOBAHUS HA
SKBHBAJICHTHBIX MaTepHaax.
Teoperuueckue OCHOBBI METO/IA.

VY ci10BUSI OKCTIEPUMEHTA, TTPU KOTOPBIX
11e31ec000pa3HO MOIEIUPOBATH HA
SKBHBAJICHTHBIX MaTepHanax. Bompocst
pacdera U IIOCTPOSHHS MOJIEINCH.
XapakrepucTHKa CTCHIIOB JUIs
MOJIETTMPOBAHUS. MaTepraisl IIs
H3TOTOBJICHHS SKBUBAJICHTHBIX
MaTepuainos. M3yuenue ¢puzuko-
MEXaHHYECKUX CBOHCTB SKBHBAJICHTHBIX
MaTepHaJIoB B TAOOPATOPHBIX YCIOBUSX.
OO6opynoBaHue ISt TPOU3BOICTBA
MozenrpoBanusi. M3mepurenbHas
ammaparypa

/JTex/

11

IK-16 IIK-
17 TIK-18

J1.4J11.2
JI1.1J12.3
J12.1J12.2

4.2

3agaun pacueTa U MOCTPOCHUS Mojeneit
Ha YKBUBAJICHTHBIX MaTepuanax /I1p/

11

IK-16 IIK-
17 TIK-18

J1.4J11.2
JI1.1J12.3
J2.1J12.2

43

Bormpocsr pacuera u mocTpoeHus
Mozeneil. XapakTepucTUKa CTeH I0B [T
MOJIeNMpoBanus. Marepuaibl s
HM3TOTOBJICHHS SKBHBAJICHTHBIX
Matepuainos. M3ydenue ¢puznko-
MEXaHNYECKHX CBOMCTB DKBUBAJECHTHBIX
MaTepHAaJIOB B JJAOOPATOPHBIX YCIOBHSIX.
OO6opynoBaHue TSI TPOU3BOJICTBA
MoJenupoBanus. i3mMepurensHast
amnmaparypa

/Cp/

11

10

IIK-16 IIK-
17 IIK-18

JI1.4 J11.2
J1.1J12.3
J2.1J12.2

Pa3nen 5. Tema 5. LlenTpode:kHoe
MO/1eJTUPOBAHUE.

5.1

3amaun, pemaemMpie METOAOM
LEHTPOOEIKHOTO MOZEINPOBAHHS.
TeopeTndeckre OCHOBBI METOA.

Y CTpoHCTBO M KOHCTPYKIUH IIEHTPUDYT,
n3MepUTeINbHas annaparypa. [lonroroska
MOZIEIH K 9KCIIEPUMEHTY M IIPOBE/ICHUE
9KcnepruMeHTa. Macmtab BpeMeHH Ipr
MozenupoBaHud. /JIex/

11

IK-16 IIK-
17 TIK-18

J1.4J11.2
J1.1J12.3
J2.1J12.2

52

H3yuenue ycTpoiCTB U KOHCTPYKLUH
LEHTPU(DYT U N3MEPUTEIILHON
anmapaTypsl IPH HEHTPOOSIKHOM
MonenupoBanuu /I1p/

11

IK-16 IIK-
17 TIK-18

J1.4J11.2
JI1.1J12.3
J12.1J12.2

53

YCTpoHCTBO U KOHCTPYKUUH LIEHTPUDYT,
n3MepUTeNbHas anmnaparypa. [lonroroska
MOJIETH K 9KCIICPHMEHTY U ITPOBEACHHE
sKcnepruMeHTa. Macmtab BpeMeHH Ipu
monenupoBanuu. /Cp/

11

10

IK-16 IIK-
17 TIK-18

J1.4J11.2
J1.1J12.3
J2.1J12.2

Pa3gen 6. Tema 6. MoaesimpoBanue Ha
ONTHYECKU AaKTUBHBIX MaTepHaIax
(meToa ¢oroynpyrocrn)




6.1

[onsTHE 00 ONTHYECKH AKTUBHBIX
MaTepuaiax U Mojsipu3aliy CBeTa.
IInockuit nonspusatop. Cxema
TIPOXOKACHUS Tydel 4epe3 ONTHIECKH
aKTHBHBIEC MaTepUaibl. Y paBHEHUE
HMHTEHCUBHOCTH CBETA, NIPOILEALIETO
Yyepes aHaIn3aTop, YCIOBUS ITOJTHOTO
ToracaHus CBeTa, OCHOBHOM 3aKOH
¢dortoynpyroctu. BzanMocss3p Mex Iy
Pa3HOCTHIO X0J1a JTy4eil U pasHOCTHIO
TJIaBHBIX HampsbkeHuil B mosienu. lena
MIOJIOCHI MOJIENH, TIOPSIOK MOJI0ca.
TpeboBaHMs K ONTHYECKH aKTHBHBIM
Matepuanam. M3rorosneHue Moaenei us
OIITHYECKH aKTUBHBIX MaTEpPHAJIOB.
OO6opynoBaHue 1 MpUOOPHI. 3a1auH,
peraeMbie B TOPHOM JIeJie METOIOM
¢doroynpyroctu. /JIex/

11

IK-16 IIK-
17 TIK-18

J1.4J11.2
JI1.1J12.3
J12.1J12.2

6.2

OrmpezienieHUe LIEHbI TOJIOCHI MOJIEIH TIPH
YHCTOM U3TU0E, YNCTOM PACTIKEHUH U
COKAaTHHU JIHCKA.

(meton oroympyrocTn).

Pemenre 3a1a4 B TOPHOM JI€JI€ METOIOM
(hoToynpyrocTy.

Mp/

11

IK-16 IIK-
17 TIK-18

J1.4J11.2
JI1.1J12.3
J2.1J12.2

6.3

Cxema MpoxoxaeHus Jiydeil yepes3
ONTHYECKH aKTHBHBIC MATECPUAIIBL.
YpaBHEeHHE HHTEHCUBHOCTH CBETA,
MPOLIEIIIET0 Yepe3 aHaAIN3aTOop, YCIOBHUS
TOJTHOT'O [TOraCaHusl CBETa, OCHOBHOU
3aKoH (horoympyroctd. Bzanmocssizb
MEX]y pa3HOCTBIO X0/a Jiyueil 1
Pa3HOCTHIO TJIABHBIX HAMPSDKCHUIA B
mozesu. 1{eHa monock MOJIEIH, TOPSII0K
nosnoca. /Cp/

11

10

IIK-16 IIK-
17 TIK-18

J1.4 J11.2
J1.1J12.3
J2.1J12.2

Paszpnen 7. Tema 7. MonesmpoBanue Ha
OCHOBE JIEKTPO-THIPOAMHAMMYECKUX
anajoruii (meton IT1A).

7.1

MaremaTHyeckasi aHaJIOTUsI MEXILY
Pa3TMYHBIMU (PU3HYECKIMU MIPOLIECCAMH.
AHasnorus Mexay 3akoHoM OMa u
3aKOHOM (IIIBTpAIMH KUAKOCTH Japcu —
OCHOBa MozienupoBanus MetogoM DI JIA.
Oo6nacts npumenenns O JTA.
Opranu3zanus S5KCIIepUMEHTA.
[IpunHnunuanbpHas cxema mpubopoB U
ycranoBok DI'JIA. TIpunnun paboTs
ycraHoBku OI'JIA npu nu3mepenuu B
MOJIeTH TIOTeHIAIOB. MaTepHaisl 11
H3TOTOBIIEHUSI MOJENEH, uX
XapaKTepUCTHKA U MIPEIbSBISIEMbIE K HUM
TpeboBaHMs. 3a1auy TOPHOTO JIeNa,
pemaembie metomom DI JIA. /Jlex/

11

IK-16 IIK-
17 TIK-18

J1.4J11.2
JI1.1J12.3
J2.1 J12.2

7.2

ITocTpoenne rugpoAMHaMUYECKON CETKU
(UIBTPALIUH O] ITIOTHHOW METOIOM
OI'1A /Mlp/

11

IK-16 IIK-
17 TIK-18

J1.4J11.2
JI1.1J12.3
J12.1 J12.2

7.3

Oo6mnmacts npumenenns O JIA.
OpraHu3anus 3KCIepUMeHTa.
[IpuHnMNManeHas cxemMa MpuOOPOB U
ycranoBok OI'JIA. IIpuarmm paboTer
ycranoBku OI'JIA mpu u3MepeHH: B
MoJIeM OTeHIuanoB. Marepuansl s
H3rOTOBJIEHHS MOZENeH, ux
XapaKTepUCTHKA U IPEABABIIIEMbIe K HIM
TpeboBanus. /Cp/

11

10

IK-16 IIK-
17 TIK-18

J1.4 J11.2
J1.1J12.3
J2.1J12.2




Paszgen 8. Tema 8. MaremaTuueckas
00paboTKa pe3yJIbTATOB

MOJeJTHPOBAHUSI.
8.1 Ienn maremaTHyeckoir 00pabOTKH 11 2 TTK-16 ITK- JI1.4J11.2 0

pe3ynbTaToB u3Mepenuil. I'paduueckuii 17 TIK-18 J1.1J12.3

MeToll. MeTol MHTEPIOSIIUOHHBIX J12.1 J12.2

¢bopmyi. Meton cpenaux. Meron
HauMEHBIINX KBaapaToB. /JIex/

8.2 Mertonsr 00pabOTKH pe3yabTaToB 11 2 TIK-16 IIK- JI1.4J11.2 0
HaYYHBIX UccienoBanuii /I1p/ 17 TIK-18 J1.1J12.3
J12.1 J12.2

8.3 Ienn matemaTHyeckoi 00pabOTKH 11 13,75 | IIK-16 TIK- J1.4J11.2 0
pe3ynbTaToB m3MepeHuil. I'paduaeckuii 17 IIK-18 J1.1J12.3
MeToA. MeTo HHTEPIOIALUOHHBIX J12.1 J12.2

¢dopmyn. Metox cpennux. Meron
HauMEHBIIHNX KBaapaToB. /Cp/

8.4 3aget /IBKP/ 11 0,25 | IIK-16 IIK- J1.4 J11.2 0
17 TIK-18 J1.1J12.3
J2.1J12.2

5. OHEHOYHBIE CPEJICTBA

5.1. KoHTpoO/IbHBIC BONPOCHI H 321aHHA

3agaHus AJIs IPOBEACHUS TEKyIIeH aTTecTalluy peacTaBieHsl B [Ipunoxennn 1

5.2. Tembl NMCBMEHHBIX PadoT

He npenycmorpeHsl

5.3. OueHoyHble cpeacTBa

Pabodas nmporpamma mucourIuHE "OCHOBBI HAyYHBIX HCCIIEIOBaHUI" 0OecrieyeHa OIIEHOYHBIMH CPEICTBAMH ISl IPOBEICHHS
TEKyILIEro KOHTPOJIS ¥ IPOMEKYTOUHOW aTTeCTallMH, BKITIOYAIOIIMMI KOHTPOJIbHBIE BOIIPOCHI I TPOBEACHUS ITPOMEKYTOUHOMN
aTTeCTalllu, KpUTEPUH OLICHUBAHHS y4eOHOI NesITeIbHOCTH 00yYaroIuXCsl, IPUMEPHI 3aJaHUN TS IPAKTHUECKUX, OMIIETHI TS
MIPOBEACHUS IPOMEKYTOUHON aTTECTAIUH.

Bce ouenounsie cpencrsa npeacrasieHsl B [Ipunoxennn 1.

5.4. l'[epeqem, BU/I0B OLICHOYHBIX CPEACTB

OreHOUHBIE CpeACTBa Pa3pabOTaHbI AT BCEX BUIOB YIEOHOH NEATETbHOCTH CTYACHTA — JISKIHH, TPAKTHIECKUX 3aHATHH,
CaMOCTOSITEIbHOM PabOThI U MPOMEXKYTOUHOH arTecTanuy. OLeHOYHbIE CPECTBA MPEACTABICHBI B BUE:

- CPEACTB TEKYyIIETO KOHTPOJIS;

- CpeZICTB UTOTOBOTO KOHTPOJISI — MPOMEKYTOUHOM arTecTanuu: 3a4eta B 10 cemectpe.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

6.1. Pexomenayemasi iutreparypa

6.1.1. OcHoBHas IUTEPaTYypa

ABTOpBI, COCTABUTENN 3arnaBue WznarenscTBO, rof
JI1.1 | PsokkoB U. b. OCHOBBI HAYYHBIX HCCIICIOBAHUN M N300pETATEIILCTBA: yueOHOEe Canxkr-IletepOypr: Jlans, 2019
nocobue
JI1.2 | Cuxopckuii B. A. MaremaTtuueckoe Mogenuposanue. Yacts 2. AHanu3 nonei Ha M.: MI'PU-PITPVY, 2018
STAJIOHHBIX 00beKTax [DnekTpoHHbIl pecypc MI'PU]: yuebHoe
nocodwe
JI1.3 | Cepoxypos FOpuii OCHOBBI METOJI0JIOT MU BBIAEIEHUS METAITIOHOCHBIX U M.: MI'PU-PITPVY, 1996
Huxonaesuu aJIMa30HOCHBIX OJIOKOB KOHTUHEHTAJILHON 36MHOW KOPHI €

WCTIOJI30BaHUEM MaTEePHaIOB KOCMUYECKOTO 30HIMPOBAHUSI:
04.00.11 - 'eonorus, NOUCKK U pa3Be/iKa PYAHBIX U HEPYAHBIX
MECTOPOXIEHUH, METaJIIOTeHUS

JI1.4 | Cuxopckuii B. A. MaremaTtuueckoe Mogenuposanue. Yacts 1. AHanus neress M.: MI'PU-PITPVY, 2018
JIOKYMEHTAI[H TOPHBIX MOpoJ [ DnekTponHslil pecypc MI'PU]:
y4ebHoe rocodue

6.1.2. JlonoiHuTeILHAS JIUTEPATYpPA

ABTOpBI, COCTaBUTCIIN 3ariiaBue HBZ[&TGJ'IBCTBO, rona

JI2.1 | Kanunun D. B. HHXeHepHO-Te0IOrnYecKue pacueThl 1 MOACITUPOBAHHE M.: MI'Y, 2006
[Dnexrponnsii pecypc/TekeT]: yaeOHUK

JI2.2 | PeoxkoB U. b. OCHOBBI HAYYHBIX HCCIICIOBAHUN M N300pETATEILCTBA: yueOHOE Canxkr-IletepOypr: Jlanb, 2013
nocobue




ABTOpBI, COCTAaBUTETH

3arnaBue

W3znarenbcTBO, TO

J12.3

baxgamos JI. A.

MonenupoBanue cuctem

M.: MITYV, 2006

8. METOJAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS 11O OCBOEHUMIO JUCHUTIIUHBI (MO YJIS)

MeToanecme YKaszaHud 10 U3YUCHUIO TUCHUTUINHBI IIPEACTABICHEI B HpI/IJ'IO)KCHI/II/I 2 ¥ BKIIOYAIOT B ceO0s:

1. MeTtonuueckue YKa3zaHus 0J1s1 06yqa}oumxc;1 110 OpraHu3aluu y‘IC6HOI>II JACATCIBbHOCTH.

2. MeToxuueckue yKa3aHUS 10 OPTaHU3AI[IH CAMOCTOSTEIIBHON PaOOTHI 00YyJaIOIIIXCSL.

3. Meronuueckue yka3aHHs 110 OPTaHU3ALMH MIPOLEYPbl OLICHUBAHNS 3HAHUH, yMEHNH, HABBIKOB 1 (MJIM) OIIBITA JIEATEIBHOCTH,
XapaKTePHU3YIONIUX TaNb! (OPMHUPOBAHIS KOMIICTECHIIHI.




