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1. IEJIX OCBOEHUA N CHUIIJINHBI

Henbro qucuuruinabl " ASporazolMHaMUYEeCKHA SKCIIEPUMEHT" SIBIISIETCS MTOATOTOBKA CTYIEHTOB K YJaCTHIO B IIPOBEICHUN
THIPOa’pPOTa30JHHAMUYECKUX IKCTIEPUMEHTAIbHBIX UCCIEIOBAHHMA, CBSI3aHHBIX ¢ UX OyAylel IpoQecCHOHAIBHON
JIeSITeNBbHOCTHIO 0 om0 "MeTo1bl MaTEMaTHYECKOTO MOAETMPOBAHUS B PAKETHO-KOCMUYECKOH TeXHuKe".

3anarm JUCHUIIIINHBI:

-03HaKOMJICHHE C OCHOBAaMH JKCIEPEMEHTATLHON OTPpaOOTKN THAPOAdPOTa30IMHAMHIECKAX XapaKTEPUCTHK JIETATEIbHBIX
armnapaToB, CTApTYIOIIUX U3 MO/ BOJbI, C JEHCTBYIOIIMMHU Ha JIETaTeNIbHBIN anmnapar ripoaspora3oilMHaMU4eCKUMH CUIIaMU
Y MOMEHTaMH U 3aBUCUMOCTBIO 3THUX CHUJI 1 MOMEHTOB OT KIIMMAaTHYECKUX [TapaMETPOB ABUKEHUS. C METOAaMU U
OCHOBHBIMH 3KCIIEPUMEHTAJIbHBIMI YCTAHOBKAMH TSI SKCIIEPUMEHTAIBHBIX UCCIICIOBAHNA;

-O3HAaKOMJICHHUEC C OCHOBHBIMH 3TallaMH IMPOBCACHUA PICCJ'IeI[OBaHPIﬁ;

- UIBYYCHUEC MCTOJI0B OpraHru3aliui U IMPOBCACHU S SKCIIEPUMCHTAJIBbHBIX PICCJ'IeZ[OBaHHfI;

- U3y4eHHe METOA0B 00pabOTKH M IIPECTABICHUE PE3YIETATOB SKCIIEPHUMEHTOB;

- U3YUYCHHUE MCTOA0B aBTOMATU3AIINN SKCIEPUMECHTAJIBHBIX HCCHGHOB&HHﬁ.

Pe3yIIBTaTI)I O6y‘IeHI/I$I 0 IUCHUINIMHE HAITPAaBJICHBI HA JOCTHIXKCHUC CIICAYIOIINX HHAUKATOPOB!

YK-4.1. O6nagaer 3HaHUSAMH OCOOCHHOCTEH U MPABWII JIMIHON U POPECCHOHAIBHONW YCTHOW M MUCHhbMEHHON
KOMMYHHUKAIIUH, B TOM YUCIIE HA HHOCTPAHHOM(BIX) SI3bIKe(aX)

VK-4.2. JleMOHCTpUpPYET yMEHHE IPUMEHITh COBPEMEHHBIE KOMMYHUKATUBHBIC TEXHOJOTHH ISl aKaJIeMIIECKOTO U
Mpo(ECCHOHATBHOTO B3aUMOJICHCTBUS B CUTYAIIUH YCTHOW M MUCBbMEHHOW KOMMYHHUKAIUH, B TOM YHCIIe HA HHOCTPAHHOM
(bIX) s13bIKE(2X)

VYK-4.3. ImeeT HaBBIKH aKaJIeMUYECKOTO U MPOGECCHOHANBHOTO B3aUMOAEHCTBHSA, B TOM YHUCIIe Ha HHOCTPAaHHOM(BIX) SI3bIKE

(ax)

[IK-2.1. 3naeT MeToAbI MAaTEMAaTUIECKOTO MOJETUPOBAHHUS TEIUIOBBIX MPOLIECCOB, OCHOBBI TEOPUH TEILIONEPEaayH,

I1K-2.2. [leMoHCTpUpYyeT YMEHUE MIPOU3BOAUTH HEOOXOAUMBIE pacueTsl 1 000CHOBaHHUS, IPUHSTHIC IPH pa3paboTKe
TEXHUYECKHUX PELICHHUH 110 OIIPeIeTICHHIO TEIIIOBOTO PEXHMA.

[TK-2.3. ImeeT mpakTU4YeCKUi OMBIT IPUMEHEHHS CIIEUATIFHOTO IPOTPAaMMHOTO 00eCeyeHus IPU MPOBEAECHUH TEIIOBBIX
pacyeToB.

[1K-3.1. 3HaeT OCHOBBI TCOPUHN ABUIKCHHSA KOCMHUYCCKHUX alIlapaToB, MATEMAaTHIYCCKHUE MCTOIbI pa3pa60TKH aJITOPUTMOB U
MOACIUPOBAHUSA MOJIECTOB KOCMUYCCKUX aIllrapaToB.

ITK-3.2. leMoHCTpUpYeT yMeHUE pa3pabaThiBaTh MOJCIH AUHAMUKH JBIDKCHHS, a9POINHAMUKH, OATHCTHKU M YIIPABICHHS
MOJICTOM KOCMHYECKHX aIapaToB.

ITK-3.3. lmMeeT HaBBIKK pa3paObOTKH alTOPUTMOB PEIICHHUS 3aad a9pora30AnHAMUKH, THAPOANHAMUKY, OAIIICTHKA 1
VITPaBIICHUS TI0JIETOM KOCMUYECKUX aIapaToB.

2. MECTO JUCHMUIIVIMHBI B CTPYKTYPE OIIOII

Iuxr (pazmen) OITOIT: | K.M.03.11B.01.01

2.1 TpeGoBaHus K NpeIBaPUTEIbHOI MOATOTOBKE 00y4aI0LIerocs:

Marematudeckoe MOACIUPOBAHUC B a3pOTa30JUHAMHUKE

Maremarudeckoe MOJCINPOBAHUE B THAPOAUHAMUKE

MaremaTH4ecKoe MOICITUPOBAaHIE MEXaHUKH Ae(POPMUPYEMBIX TeJ, KOHCTPYKLHUHA U COOPYKEHHUH

WNHocTpaHHbIN A3bIK

I[eJ'IOBI)Ie KOMMYHHUKAIIUU B MCKKYJIIBTYPHOM B3aI/IMO}IeI>‘ICTBHI/I

[TpousBoacTBeHHAs MpakTHKa (HaAydIHO-HCCIIeA0BaTeIbCcKas padoTa)

2.2 JIucuMnJIuHbI M MPAKTHUKH, 1JIS KOTOPbIX OCBOEHUE JAHHOU JUCHHUILIMHBI (MOAYJ/Is1) HEO0OX0OAUMO KAK
NnpeauecTByoLee:

A3pora3o;u/1HaM1/n<a 1 TEIJ103alInTa paKkeT

MareMaTu4yecKue MOACIIH TMHAMUKH JIBUKEHUS PAKET U OTACIACMBIX 2JICMCHTOB

MaremMarudeckoe MOJCINPOBAHUEC ITPOLICCCOB TCIIJIOBOTO IMEPEHOCA

BrimoniHeHMe 1 3a1UTa BEITYCKHOM KBaTH(UKaINOHHOH paboThI
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MaremaTtudeckue METOJBI NPOCKTUPOBAHUA PAKET

[TpousBoaCTBeHHAs MpaKTUKA (IPEIIUILIIOMHAS IIPAKTHKA)

YueOHast MpakTHKa (TEXHOIOTHYECKas (IPOEKTHO-TEXHOIOTHYIECKas) IPaKTHKA)

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ©OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHHSI JUCIAILIAHBI
(MOZY.JIs)

YK-4: CiocoGeH npuMeHsITh COBpeMeHHbIe KOMMYHHKATHBHbIE TEXHOJIOTHH, B TOM YHCJI€ HA HHOCTPAHHOM(bIX)
si3bIKe(ax), VISl aKaleMHUYeCKOro i MpodeccHoHAIbHOr0 B3anMo/1eiicTBHS

3HaTh:

Jns noctmkenns YK-4.1:
- TexHMYECKHE TEPMHUHBI U OCHOBHBIC MIOHATHS a3POTHIPOTA30IMHAMUKH HAa aHTIIUICKOM SI3BIKE.

Ymers:

Jns noctmwkenus YK-4.2:
- IEPEBOIUTh TEXHUUECKUE U HayYHbIE CTaThU MO a3pOra3oIMHaMUKE C AaHIJIMHCKOTO Ha PYCCKHI S3BIK.

Baanernb:

Jns noctwxenus YK-4.3:
HABBIKAMY YTCHUSI HAYYHBIX CTATEH 110 a3pora3oAMHAMUKE HA aHTIHUICKOM sI3bIKE.

IIK-2: CnocodeH k pacueTy TenJoBbIX pe:kumMoB usaeauii PKT

3HaTh:

Jns moctwkenus [TK-2.1:
3HATh COBPEMEHHBIC METOABI (PU3MUECKUX HCCICIOBAHUN MOJICIICH JIETATEIbHBIX alllIapaTOB B a9POIMHAMHUYCCKUX TPYOax;

YMernb:

Juns noctmkenuns [1K-2.2:
YMETh MPUMEHSTH METOJIbI OIICHKH CYMMapHOM MOTPEITHOCTH SKCIEPHUMEHTAIBLHOTO OMPEACTICHUS
TUAPOAdIPOTa30AMHAMUYECKIX XapaKTEPUCTHK;

Baanernb:

Jns noctmkenus [1K-2.3:
BJIaJICTh HABBIKAMHU HCCIICIOBAHUI MTAPaMETPOB CPEABbl U MOJIEICH B THAPOAdPOra30IMHAMHYCCKUX YCTAHOBKAX; H3MEPCHHIA,
pETUCTpalK U 00pabOTKU Pe3yIbTaTOB U3MEPCHHUH.

IIK-3: CnocodeH k pa3pa0oTke aJropuTMOB pellleHUs 32124 AHHAMUKH, 021IMCTHKHU U YIIPABJICHHUSA 110/1€TOM
KOCMHYECKHX aNNnapaToB

3HaTh:

Jnst noctmxenns [TK-3.1:
3HaTh TEOPETUUECKYIO OCHOBY SKCIIEPUMEHTAJIBLHBIX a3POTHAPOTAa30IMHAMUYECKUX UCCIEIOBAHUN H METOABI
MaTeMaTHYECKOTO IJIAHUPOBAHUS IKCIIEPUMEHTOB;

YMmers:

Jns moctwkenus [TK-3.2:

YMeTh BBEIOHpaTh He00X0IUMOe 000pyIOBaHKE, allllapaTHBIC CPEACTBA, COCTABIIATh CTPYKTYPHBIC CXEMBI
aBTOMATU3UPOBAHHBIX CHCTEM 3KCIIEPUMEHTAIBHBIX HCCIICIOBAHMN, MPUMEHITH IPOTPaMMHOE 00ECIICUCHHE TSl TAKUX
CHCTEM;

Baanernb:

Jns noctwxenus 11K-3.3:
BJIaJICTh IPAKTHYCCKUMH HABBIKAMU [TOCTAHOBKH 3KCIICPHUMEHTAIIBHBIX THAPOAdPOTa30AMHAMUYCCKUX UCCIICTOBAHUIA,
HaBBIKAMH MaTEeMaTHYECKOTO IUTAHMPOBAHHS SKCIIEPHMEHTOB M IPUMEHEHUS IIPOTPAMMHOTO 00ECIICUeHUSI.

B pe3yjibTaTe 0OCBOCHUSA TUCHUILINHBI oﬁyqamumﬁm JOJIZKCH

3.1 |3uarh:

3.1.1 | - Texauueckue TEpMUHBI M OCHOBHBIE TIOHATHUS a3POTUAPOTa30JMHAMUKHN Ha aHTJIMHCKOM SI3bIKE.
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3.1.2

-COBPEMEHHBIC METOIbI (1)I/ISI/IFIGCKI/IX I/ICCJICI[OBaHI/Iﬁ Mo;:[enef/i JICTATCIIBHBIX alllapaToB B adpOANHAMHUYCCKUX

Tpydax;

3.13

-TEOPETUYECKYIO OCHOBY 3KCIIEPUMEHTAIIbHBIX a3pOTHIPOTra30AMHAMUYECKUX UCCIIEIOBAHUN U METObI
MaTeMaTHYECKOTO MJIAHUPOBAaHUS DKCIIEPUMEHTOB;

3.14
3.1.5
3.2 | YMeTh:
3.2.1 | - mepeBOANTh TEXHUIECCKUE W HAYIHBIE CTATBHU 110 a3POTra30IMHAMHUKE ¢ aHTIIMHCKOTO Ha PYCCKHUM S3BIK.
3.2.2 | -pUMEHSITh METO/IbI OIICHKA CYMMapHOM MOTPEITHOCTH SKCIEPUMEHTAIBLHOTO ONPEACICHUS

THPOa3pOra30JMHaAMUYECKUX XapaKTEPUCTHUK;

323

-BBIOMpATh He0OX0MMOe 000pyJOBaHNE, allIapaTHEIE CPEICTBA, COCTABIISTh CTPYKTYPHBIC CXEMBI
ABTOMATHU3MPOBAHHBIX CHCTEM 3KCIEPUMCHTAIBHBIX HCCICIOBaHNH, PUMEHATH IPOTPAaMMHOE 0OecIIeueHne
UL TAKUX CHCTEM;

3.3 | Bragern:
3.3.1 | - HaBBIKAMU YTEHUS HAyYHBIX CTATEH II0 a3pOra30JUHAMUKE HAa aHIJIMHACKOM SI3bIKE.
3.3.2 | - HaBBIKAMU HUCCIIEI0BAaHUN IIapaMETPOB CPENbl U MOJEIEH B THIPOa’pOra3oJuHAMUIECKUX YCTAHOBKAX;
HU3MEPEHUH, pETUCTPALU U 0OPaOOTKH Pe3yNbTaTOB U3MEPEHHH;
3.3.3 | - HaBBIKM NMOCTAHOBKH 3KCIIEPUMEHTAIBHBIX THIPOAadPOra30IMHaMUYECKUX UCCIIeI0BaHUM, HABBIKU
MaTeMaTHYECKOTO TNIAHUPOBAHUS SKCIIEPUMEHTOB U IPUMEHEHHS IPOTPAMMHOTO 00eCTICUeHHS.
4. OFbEM JUCIHUIIJIMHBI (MOAY JIS)
O6wasn TpyaoemKocTb 33ET
YacoB 1o yueOHOMY IIIaHy : 108 Bune! koHTpONS B cemecTpax:
B TOM YHCIIE :
ayIUTOPHBIC 3aHITHS : 34 9K3aMEHBI 2
camocTosATeNnbHas pabota : 52,7
4acoB Ha KOHTPOJIb : 18
KOHTaKTHas pabora: 37,3
HKP: 3.3
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIIMHBI (MOAY JIST)
Kon HaumeHoBanue pa3ieJioB U TeM /BUJ 3aHATHS/ Cemect | YacoB Jlutepartypa
3aHATH p / Kype
Pa3gen 1. DxcnepuMeHTA/IbHbIE HCCJIE0BAHMS NIPOLIECCOB
MO/IBOTHOTO CTApTa
1.1 OCHOBHBIE POOIIEMBI, CBS3aHHBIE C TIOJIBOTHBIM CTAPTOM U3JCIHS. 2 2 JIT.1JI1.2J12.1

XapaKTepUCTUKU CUCTEM, 00ECIIeUnBAIOIINX TOATOTOBKY U CTapT J12.2]713.1
u3zaenus (CHCTEMbI TePMETH3AIMU, CHCTEMBI aMOPTH3AIHH, CHCTEMBI
VAEpKaHUS, CHCTEMBI 3aITycKa, CHCTEMBI CHIDKCHHUS Harpy30K U T.J.).
Crioco0sI cTapTa, UX OCHOBHBIE 0COOEHHOCTH 1 OTiH4Hst. CriocoObr
CHIDKEHHS Harpy3ok mpu crapte. OCHOBHBIC aHATUTHYCCKUE
3aBUCHMOCTH. MeTOJ0I0THS OTPaOOTKH MOBOIHOTO CTapTa.
MeTo010THSI IPOBEACHHS 3KCIIepUMeHTa. Peraemele 3anaqn.
DusngecKue MPOIEecChl, COMPOBOXKAAIONINE CTAPT U3ACIUS U3
maxTel. /IIp/
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1.2 MogenupoBaHHe U OCHOBHBIE KpUTEpHH No00us. OCHOBHBIE 2 4
TpeOOBaHUS K 000PYIOBAHUIO ISl SKCIIEPUMEHTANbHBIX HUCCIIEI0BAaHUN
[IOJIBOIHOTO cTapTa. I 'mapobaMcTHueckue ycTaHOBKH (OTEUeCTBEHHbIE
1 3apyOeKHBIC), METOJIMKA U TEXHUKA PabOThI HA HUX.
I'mppobanmucriueckue yeranosku I PLI (tunpobammucTuaeckue
GacceifHbl, IITyOOKOBOIHBIE ra30JuHaMUYecKue cTeH bl). OCHOBHbBIE
CHCTEMBI 1 DJIEMEHTHI YCTAHOBOK. BO3MOKHOCTH HCCIIETOBAaHHN U
sKcniepruMeHTOB. OCHOBHBIE TIPUHIIMITEI IPOSKTHPOBAHUS H Pa3pabOTKH
Mozeneil. TpeboBanus K MoesaM. banmuctuueckue Moieny.
Tenzomerpuyeckue Moaenu. OCHOBBI pacueTa HOPOXOBBIX JBUTATENEH
JUTSE MOJIEITEH, BOTIPOCHI METOIMKH ¥ TEXHUKHU UX HcclienoBanuid. /TIp/

JI1.1 JI1.2J12.1
J12.2J13.1

1.3 MeTtoarKy 3KCIEpUMEHTAIBHBIX UCCIIEA0BaHUN IIPOLIECCOB IIOBOJHOIO 2 10
crapra. TexHuKa U METOJMKA U3MEPEeHUN. bopToBas TeneMeTpus.
CkopocTtHast KHHOChEMKA. TpeOoBaHMs K U3MEpEHHAM U 00paboTKe
pe3ynbTaToB m3Mepenuit. /Cp/

JI1.1 JI1.2J12.1
J12.2]13.1
€

Pasnen 2. DxcnepuMeHTAILHOE ONIpeaAeIeHHe THIPOIMHAMMYeCKUX
XapPaKTePUCTHK TeJl BpalleHust

2.1 OO01ue 3aBUCUMOCTH 7Sl THAPOANHAMHYECKUX CUJI 1 MOMEHTOB. 2 4
IMonstHe 0 mpucoeANHEHHBIX Maccax. be3pasmepHble K03 PUITIEHTHI
CHJI ¥ MOMEHTOB. O01mas mpobiaeMa CONPOTHBIICHHS TEI IIPH CIIOIMIHOM
obTtexkannu. CBeAEHHS U3 TEOPUH IOTPAHUTHOTO CI0s. MeToabl
YMEHBUICHUS COMPOTUBJIECHUS (0TCOC OTpaHcios, 3 ekt moauMepoB u
1.71.). COnpOTHBIIEHUE TEJ C YACTUYHOW U TIOJTHOW KaBUTAILIUECH.
Heob6xoanmble TpeboBaHMS K GOpMe Tella U K PeXKUMY ABHKCHHUS.
MonenupoBaHHe MPOU3BOILHOTO HEYCTaHOBHBILIETOCS JIBHXKEHHUS Tea B
KUJIKOCTH TIPY CIUIOIIHOM M KaBUTALMOHHOM OOTeKaHWsIX. BinsHue
yucen @pyna, PeliHonbaca, Diinepa, yncia KaBUTALUU.

Mp/

JI1.1 J11.2J12.1
J12.2J13.1

2.2 OCHOBHBIE METO/BI ¥ YCTAHOBKH VISl OMPENEICHIUS TO3UIIHOHHbIX 2 4
XapaKTepUCTHUK Tel BpalieHus. | uapokaHanbl, THIPOIOTKH.
I'mpponuHamMudeckue TpyObl (OTeUeCTBEHHbIE U 3apyOekHbIe). OCHOBHBIC
cucreMbl. XapakTepucTUKH. Bo3MoxkHOCTH. bombIiue ckopocTHbIE
ruapoauHamuyeckre Tpyos! I'PL] ¢ ropu3oHTaIbHBIM U BEPTHKAIBHBIM
pabounmu ygactkamu. Ocobennoctu. O60pynoBaHue
THAPOAMHAMUYECKHUX TPyO. PemaemMsre 3amaun. Mogenu n3nennii u ux
3JIEMEHTOB JJISl UCTIBITaHUI B THAPOANHAMUYECKUX TpyOax. HexoTopsie
METOIUKH HKCTIEPUMEHTAIbHBIX HCCIIEIOBAHHH.

BrnmstHme Ha THIPOIMHAMIYECKHE XapaKTEPUCTHKY TeJ BPaIlleHHS TIPH
CIUIOIIHOM ¥ KaBUTAI[IOHHOM OOTEKAaHMAX: TPAHUII IOTOKA, CTCHOK U
cBOOOIHOM OBEPXHOCTH, OOKOBBIX U TIOHHBIX JIepKaBOK. MeToauKa
yuéTa BIMSHUSA CTEHOK pabodero ydactka O0JIbIIOI CKOPOCTHOMH
THAPOIMHAMUYECKOH TPyObI Ha PE3yNbTaThl HCCIISTOBAHIH.

Mp/

JI1.1 J11.2J12.1
J12.2J13.1

2.3 MeToabl ¥ YCTaHOBKH AJISl ONIPEAETICHUS HECTaHAaPTHBIX 2 11
THAPOINHAMHYECKUX XapaKTEPUCTHK B CTICIIUATBHBIX ciydasx. /Cp/

JI1.1 J11.2J12.1
J12.2J13.1
o1

Pazgen 3. DxcnepuMeHTa/IbHOE ONpefesIeHHe
a3pora3’oiMHAMHYECKHX XapPAKTePUCTHK TeJl BpalleHUs

3.1 CucTeMbl 0cell KOOPIUHAT B O9KCIIEPUMEHTAILHON a3pora30JHHaMHUKe. 2 4
Cuitbl 1 MOMEHTBI, ICHCTBYIOIIME Ha JICTATENbHbIN alapaT B MoJIeTe.
CocraBinsromue a3poJHHAMHIECKIX CHIT B MOMEeHTOB. KoaddhunnenTst
a’pPOJMHAMHYECKHIX CHII © MOMEHTOB, ko3¢ dunment nasnenus. [lonstue
0 TeopHH 1oao0us B aspoanHaMuke. OCHOBHBIC KPUTEPUH TTIOJ00HSI.
Mp/

JI1.1 J11.2J12.1
J12.2J13.1
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3.2

IMpuHIMT yeTpoiicTBa a3poAnHAMIUYECKHX TPYD. TpyOBI 103BYKOBBIX,
TPaHC3BYKOBBIX, CBEPX3BYKOBBIX M THIIEP3BYKOBBIX CKOPOCTEH.
OCoOEHHOCTH a3POJJMHAMHYIECKIX OTPACIEBBIX YCTAHOBOK.

Mopenu u3nenuii 1 uX 3JIEMEHTOB JUIsl UCTIBITAHUN B a3pOIMHAMUYECKIX
TpyOax u ra3oAnHaMu4eckux 6apokamepax. Kimaccuduxarus u odmme
TpeboBaHusi. OCOOEHHOCTU TUIIOBBIX UCIIBITAHUI: BECOBBIE, IPEHAKHEIE,
KaJOpPUMETPHUECKUE, CTPYIHHbIe, KHHEMaTHIEeCKHE, OPOCKOBEIC.
B3anMHoOe BiHsIHUE adpOIMHAMHYECKHX TPYO U MoJieneil. BzanmHoe
BJIMSIHUE MOJEJIEH U OABECOK. TOUHOCTEL U CXOAUMOCTE UCCIIEAOBAHUM.
CoBpeMeHHBIC METOBI (PH3HYCCKUX HCCICIOBAHUN MO Ienel
JIeTaTeNbHBIX alapaToB B a3POIHMHAMUYIECKHUX TPyOaX, B TOM UHCIIe
TEH30METPUYECKHE METO/Ibl UCCIIEOBAHUM, ONTUYECKUE METO/IbI
uccnenoanuil. ViamMepenue naBineHui, ckopocreil, Temnepatyp. Cuctembl
JUTSL pETHCTPaNnH, 00paObOTKH M aHAJIM3a Pe3yIbTaTOB (PH3MICCKIX
HCCIIEIOBAHUIH B a3pOANHAMUYECKHX TpyOax.

lazoannamMuyueckue 6apokamepsl (0TEUECTBEHHBIE U 3apYOSIKHBIE).
Bonwmioit BakyymHo-muHamuueckuii crenn [ PL, oco6ennocTH,
pemaeMsle 3a1auu. MoaenupoBaHue IPOLECCOB. ABTOMaTU3aLMs
SKCIIEPUMEHTAJIbHBIX UCCIIEI0BAHU.

Mp/

2

JI1.1 JI1.2J12.1
J12.2J13.1

33

Meron razoruapasinueckoit ananoruu. Cyrb METoa, OCHOBHbIC
TIPUHIUIIBL, PACYETHBIC 3aBUCHMOCTH, KPHTEPHH TTOT00HS.
OKcnepUMeHTalIbHAS YCTaHOBKA (THAPOIOTOK). [IpakTHdeckue
MIPUIIOKEHHUS METOIa TIPH UCCIIeIOBAHNY JIETaTeNbHBIX anmnapaToB. /Cp/

11

JI1.1 J11.2J12.1
J12.2J13.1
€

Paznen 4. A3podaijiMCTHYECKUIH IKCIIEPUMEHT

4.1

Mertoabl a3p0o0aIIMCTUIECKUX UCCIEJOBAHNHM, UX 0COOEHHOCTH.
Bammmctrdeckne cTeHIbI (OTCUSCTBEHHBIC M 3apYOSIKHBIE).
AdpobammcTHIecKkre Tpacchl. ASpoOauIMCTUIECKUE TPYOHI.
lNazoaumHaMuueckue mapaMeTpsl OaTNTUCTUIECKUX YCTAHOBOK.
BrICOKOCKOpPOCTHBIE METaTENbHBIC YCTPOMCTBA (OTHOCTYIIEHYATHIC
razonnHamudeckre MY, MHOTOCTYIIeHUaThIe ra3oauHaMudeckre MY,
anexTpoauHamMuaeckne MY u T.1.). O6mactu moaenupoBanus. /IIp/

JI1.1 J11.2J12.1
J12.2J13.1

4.2

Anmapatypa 1 TeXHUKa U3MepeHHH. Perucrparys MOMEHTOB IIPOJIeTa.
CHHXpOHM3HUPYIONIas arnmapatypa. M3Mepenue ckopocTH JIeTaTelbHbIX
Tesl. MeTo eI M3MEepeHUs HHTEPBAJIOB BPEMEHH, BH3YAIN3aIHs 1
cucTeMsl poTorpadupoBaHus. IMIyIsCcHBIC HCTOYHHUKH CBETA,
UMIYJIbCHOE peHTreHorpaduposanue. Tenemerpuueckue metoasl. /IIp/

JI1.1 J11.2J12.1
J12.2J13.1

43

Meronuka onpeneneHust Ko3GQUIMEHTOB CONPOTHBIEHNUS. Pe3ynbraThl
HEKOTOPBIX a3p00aJNTNCTHYECKHUX HCCICAOBAHHUHN, B TOM YHCIIE
HECTaH/IapTHBIX UCCIIEN0BaHUM.

MeToapl U3MEpeHHsI HHTEPBAIOB BPEMEHH, BU3YaIU3aLHsi U CHCTEMBbI
dororpadupoBanus. IMOynbCHbIE HCTOYHUKU CBETA, HMITYJIBCHOE
pentreHorpaduposanue. Tenemerpudeckue MeToasl. /Cp/

11

JI1.1 J11.2J12.1
J12.2J13.1
6}

Pazgen S. Meroabl u cpeAcTBa H3MePEeHU NIPH
THAPOTra30IHHAMHYECKHUX HCCIeJ0BAHUSIX

5.1

[TepBuuHbIe MpeoOpa3oBaTeny (AATYUKN), UCIIOJIb3YEMBIE ITPH
WCCIIEIOBAHMSX (IATYMKHU NaBICHHUM, CHUIIbI, IEPEMEIICHUN, JINHEHHBIX U
VIJIOBBIX CKOPOCTEH, YCKOPEHHIA, TETUIOBBIX ITIOTOKOB H T.1.). OCHOBHEIE
MPUHLIUIBI PabOTHI TATYMKOB (ITbe303JIeKTpU4ecKuil 3 GekT, 3ppekt
H3MEPEHUS DJIEKTPUICCKON EMKOCTH, TSH30PE3UCTHBHBIN YD PEKT,
AJIEKTPOMATHUTHBIE SIBIICHUS U T.]I.).

MHOTOKOMIIOHEHTHBIE THAPOANHAMUYECKHE U a9POANHAMHYECKHE BECHL.
KoHCTpyKIIMU BECOB € JOHHBIM U OOKOBBIM KPEIUICHHEM MOJICTICH.
OCHOBHBIE 0COOEHHOCTH U OTINYHSL.

Mp/

JI1.1 J11.2J12.1
J12.2J13.1
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5.2 Bu3syanbHble 1 ONTHYECKHE METObI UCCIIEA0BAHUM TAPaMETPOB CPEABI U 2 2 JI1.1 JI1.2J12.1
MoJieNeil B THAPOadpOra3oAMHAMUUECKUX YCTaHOBKAX. J12.2J13.1
CucreMbl U3MEPEHUH, perucTpaniy 1 00paboTKH pe3ylbTaTOB
n3Mepenuid. Ilokazarenu TouHOCTU. METOABI OLIEHKH CYMMapHOH
HOTPENIHOCTH KCIEPIMEHTAIFHOTO ONPEIeICHHS
TUAPOA’POra30IMHAMHUECKUX XapaKTepucTUK. OlLleHKa MOTrPeIHOCTH
repecyeTa pe3yabTaTOB MOJICIBHBIX HCIBITAHII Ha HATYPHBIC YCIIOBHAL.
ABTOMAaTH3AIMA 3KCIEPUMEHTa U 00pabOTKM TaHHBIX.
ABTOMaTHU3UPOBAHHBIE CUCTEMBI HA THAPOJUHAMHYECKUX U
asporaszoauHamudeckux crenmax ['PLI. /TIp/

53 BusyasibHbIe 1 OITHYECKUE METO/IbI HCCIIEIOBAaHUI ITapaMeTPOB CPEIbI K 2 9,7 JIT.1JI1.2J12.1
MOJIeTIEN B THIPOa’3pOra30IMHAMUYECKIX YCTAaHOBKAX. JI2.2J13.1
CucreMbl U3MEPEHHH, PETUCTPALUH U 00PaOOTKH Pe3ylIbTaTOB €)!

n3mepennil. [lokazarenu TouHOCTH. METOIbI OLIEHKH CyMMapHOM
MIOTPEITHOCTH IKCIEPUMEHTAIHOTO OIpEeIeHuUs
THPOAIPOra30MHAMUYECKIX XapaKTepucTHK. OIeHKa MOTPEITHOCTH
repecyera pe3ynbTaToB MOJACIBHBIX UCTIBITAHUI Ha HATYpHBIE
yenosust. /Cp/

5.4 Wumusunyansasie korcynsram/UKP /MKP/ 2 3,3 JI1.2

6. POH/I OIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

ITepeBot aHTIIOSA3BIYHBIX HAYIHBIX CTaTeH
[IpakTuyeckue paboTHI.
Bormpocs! k 3K3aMeny.

6.2. TumoBbIe KOHTPOJIBbHBIE 3aAaHAA M HHbIE MATEPHATBI /I TEKYIIeHd aTTecTannn

[Ipumep cratbu AJis IEPEBOAA CM. B PUIIOKECHUU.
AHTTIOSI3BIYHBIC HAYIHBIC CTAThU JUIS TIEPEBOJIa MOTYT OBITh B3AThI U3 BecTHuka PO®U, nznanne Ha aHTIIMHCKOM SI3BIKE.

IMPAKTUKYM

ITpenycMOTpeHHbIH POrpaMMOi Kypca LMK paboT COAEPKUT KaK HEMOCPECTBEHHOE BHIIIOIHEHHE J1a00paTOPHOTOo
NPaKTUKyMa CTYICHTAMH, TaK U MX Y4acTHE B 9KCIIEPUMEHTAILHO-UCCIIEI0BATEIbCKUX padoTax, mpoBoagumbix AO «I'PL]
MaxkeeBa». DTOT 1abOPaTOPHBIN MPAKTUKYM IIPETHA3HAYCH IS 03HAKOMIICHHUS C SKCIIEPUMEHTAIBHBIMI METOIaMH 1
CpeICTBaMH THAPOA3POTa30JHHAMHIECCKIX HCCICIOBaHUIH, JOIKEH CIIOCOOCTBOBATE OoJiee ITy0OKOMY YCBOCHHIO
JIEKIIMOHHOI 4acTH Kypca, IOHUMaHHUIO (PU3MIECKOTO CMBICIIa pACCMaTPUBAEMbIX BOIIPOCOB M IIPUBUTHIO HAaBBIKOB
HCITOJIb30BAaHMSI COBPEMEHHOW M3MEPUTEIBHON anmapaTypel.

IMpaktrueckas padora Nel. OTcTpens! MOIETBHBIX IBUTATENCH.
Pacuér MozmenbHOTO ITOpoxoBoro ABurarens. OTpaboTKa peKMMOB JIBUTaTENs HA ra30JMHAMHUYECKOM cTeH e. VI3amepeHus
BHYTPHUKAaMEPHOTO JIaBICHHS, TEMIICPaTypHI.

[Ipaktudeckas padota Ne2. I'myOOKOBOIHBIN ra30IMHAMUYECKUI CTEH].

Mopens u3nenus. MoJielb MaxTHOW yCTaHOBKH. JHeproysel. Pacuér mapamMeTpoB IBHKECHHS U BHYTPHIIAX THBIX
Ta30JUHAMUYECKUX TIPOIIECCOB JJIsl KOHKPETHOW MOJIENTN U3/IENTUs, MOJIENIN IAXTHOW YCTAHOBKH U MOJEIH SHEProy3ia.
CpencrBa uzmepenus. TpeboBaHus K cpeacTBaM u3Mepenus. VccnenoBanus mapaMeTpoB ABUKEHUS B [IAXTE,
BHYTPHUIIAXTHBIX FA30JMHAMUYECKUX MPOIIECCOB TP IBHKCHUH MOJICITH H3IENUs B IIaxTe (MyCKH Ha TJIyOOKOBOJIHOM
Ta30JUHAMUYIECKOM CTEH/IE ). AHAITN3 PE3yIIbTATOB ITYCKOB.

[IpakTuueckas padbora Ne3. I'mappobamicTudeckuii 6acceit.

bannuctrdeckas Monens usnenus. Mojens MaxTHOH yCTaHOBKH. DHeproysen. Pacuér napaMeTpoB MpoLECCOB MOABOIHOTO
cTapra JUIsi KOHKPETHOH 0aTHCTHYeCKOH MOENN, MOJIEH IaXTHOHM YCTaHOBKH, MOZIENH 3Heproy3na. CpecTBa H3MEpEeHUs.
TpeboBaHMs K CpeACTBaM H3MepeHusl. bOPTOBOIl perucTpaTop I perHCTPHPOBAHUS H3MEPSAEMBIX TapaMETPOB.
HccnenoBanus MpoLeccoB IOBOAHOTO CTapTa IpU CTapTe OAIIMCTHYECKOI MOIEIH U3 MOACIBLHON MaXTHOH yCTaHOBKU
(Tyckn B THIpOOATUTMCTHIECKOM Oacceitie). AHAIIN3 pe3ylibTaToB MYCKOB.

Ten3omerpruueckas MOAENb U3AeIusL. MoJIelb NIAXTHON YCTaHOBKH. DHeproysell. Pacuér runpoanHaMiIdecux Harpy30K IpH
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CTapTe KOHKPETHON TEH30METPUIECKOH MOJIETN U3 MOJICIIBHOM MIaXxTHOH ycTaHOBKU. CpezcTBa n3mMepeHus. TpeboBaHuUs K
cpencTBaM usMepeHus. MccneqoBaHus THAPOAUHAMIUECKUX HArPY30K MPU CTapTe TEH30METPHUECKON MOAENIH U3
MOJIEJIBHOM IIaXTHO YCTaHOBKH (ITyCKH B THAPOOAIIINCTHYECKOM OacceliHe). AHalIN3 Pe3y/IbTaTOB ITyCKOB.

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI M 3aJaHUsI IJIs IPOMEKYTOUYHON aTTecTaluu

IepeBon TekcTa. AHMIOSA3BIYHBIC HAYIHBIC CTATHH JJIS MIEPEBOIAa MOTYT OBITh B3ATHI U3 BecTHrka PODU, usnanue Ha
AHTIMHCKOM SI3BIKE.

Bomnpocs! k 5k3aMeHy.

1. Heob6xoanmocTs IIPOBEAECHUS Ha3eMHOH (1abopaTOpHON) THIPOa’pOTa30ANHAMUIECKON OTPaOOTKH.
OCHOBHBIE 3TAITBl OTPAOOTKH.

2. OcHOBHBIE IPOOIIEMBI, CBS3aHHBIE C IOJBOJIHBIM CTapPTOM.
. Croco6bl MOJBOAHOTO CTapTa, X OCHOBHBIE OCOOEHHOCTH U OTIHYHS.
. Coco0bl CHIKEHHS THIPOTMUHAMIYECKIX HAIPY30K IIPH TOABOIHOM CTapTe.
. OCHOBHBIC aHATTUTHUECKUE 3aBUCUMOCTH ITOIBOJHOTO CTapTa.
. @u3nueckue Mpoeccsl, COMPOBOKIAIOIINE TOABOAHBIN CTAPT MOAENU U3JEIHS U3 MIaXThI.
. DTaITel TOABOTHOTO CTAPTa, X XapaKTepHBIC 0COOCHHOCTH.
. MopenmupoBaHue TOABOTHOTO CTapPTa, OCHOBHBIC KPHTEPHH TOTOONS.
. OcHOBHBIE TPeOOBaHUs K 000PYIOBaHHUIO AJIS IKCIIEPUMEHTANBHBIX UCCIIEOBAHUN OABOJHOIO CTapTa.

10. I'mapobanaucTHUeCKe YCTaHOBKY (OTEYECTBEHHBIE U 3apYOEKHbIE) I KCIIEPHMEHTAIBHBIX HCCIIEI0BaHNUI
MOJBOAHOTO cTapTa. OCHOBHBIE CHCTEMBI M JIEMEHTHI 3THX YCTaHOBOK.

11. bannucTrueckue MOJENN U TEH30MOIEH ISl SKCIIEPUMEHTAIbHBIX UCCIEIOBAHUN MTOABOJHOTO cTapra. Mx
0COOCHHOCTH M OTANYHsA. TpeGoBaHUS K MOJEIAM.

12. AHanuTHYeCKHe 3aBUCHMOCTH pacyéra CHIIBI TATH MOJICIIFHOTO TBEPIOTOIUIMBHOTO JBHUTATEN. MeToAnKa H
o0opynoBaHUe ISl SKCIIEPUMEHTAILHOTO OTIPEISNICHUs] CHIIBI TATH U aBieHus MoaensHoro PIIJIT.

13. MeTtoauka 3KCIEpHUMEHTAIbHOTO ONpeeNeHHs THIPOIMHAMIUECKUX U MIaXTHBIX TTapaMeTpOB MPU ABMKEHUH MOJEIH
u3zenus B maxre (NTyOOKOBOJHBIN ra30JUHAMHYECKHH CTEH]).

14. MeToanka SKCIIEpUMEHTAIBLHOTO OIIPEICIICHNS THAPOIMHAMIYESCKIX HATPY30K C HCIOIB30BAHHEM TEH30METPUIECKUX
Mozeneit (ruapoOaTHCTHIECK Oacceiin).

15. Meroauka uccle10BaHUH MPOLECCOB MOABOJHOTO cTapTa (IOCe BBIXOAA U3 MIaXThl) IPU ABMXKEHUH MOJETH H31EIHs
Ha ITOJIBOJTHOM ydJacTKe (THIPOOAITHCTHICCKIIA OacCeiH).

16. CpencrBa n3MepeHus, IPUMEHsIEMbIE TP UCCIE0BAHUSIX MPOIIECCOB MTOABOIHOTO cTapTa. TpeOoBaHUS K HIM.
BopToBoii perucTpaTop M perucTpUPOBaHHS U3MEPAEMbIX TapaMeTPOB.

17. MeToJ ra3oriIpaBIniecKoil aHaJIOTUH MTPU U3y4E€HUU U UCCIIE0BaHUHU TPOLIECCOB MOIBOJHOTO CTAapTa.

18. O6mme 3aBUCHMOCTH JUTS THAPOIMHAMIYECKIX CHII 1 MOMEHTOB. be3pasmepHsle K03 (hHUIIMEHTH! CHIT 1 MOMEHTOB.

19. TonstTHE 0 MPUCOETUHEHHBIX Maccax. DKCIEPUMEHTAIBHbBIE METOABI ONIPEAEIeHHs KO PUITNEHTOB IPUCOSTUHEHHBIX
Macc Tell 3aJaHHOH (POPMBIL.

20. CucremsI oceif KOOPIMHAT B 3KCIIEPUMEHTAIBHOM ruapoanHaMuke. OTHIINTE CBI3aHHYIO M CKOPOCTHYIO CHCTEMBI
KOOPJIMHAT IIPU NIPOBEICHUH BECOBBIX HCIBITAHUH B OOJIBIION CKOPOCTHON THAPOIMHAMHYIECKON TpyOe.

O 03N W A~ W

6.4. Kputepun oueHuBaHus

Kpurepuu oneHMBaHuUS PaKTHYECKOH pabOTHI:
"Otnuno"
1) CTYOeHT JerKo OpHEeHTHPYETCS B COAEPKAHUH yaeOHOTO MaTepuaa, CBOOOIHO TOIb3yeTCs MOHATHIHBIM alapaToM;
2) obrmaaeT yMEHHEM CBS3bIBATH TEOPHUIO C MIPAKTHKOM;
3) 3HaeT ¥ NMPaBUIIBLHO IPUMEHSET POPMYIIBI;
4) pemieHue 331241 3aIMCAHO MOHATHO, aKKYPaTHO, ITOCIEA0BATEIBHO;
5) 3ammcaH NpaBIIBHEBIA OTBET
"Xopomuo"
1) cTyneHT 1EMOHCTPUPYET MOTHOE OCBOEHUE TEOPETUUECKOTO MaTepHuaa, BIaJeeT MOHATUHHBIM alllapaToM, OCO3HAHHO
MPUMEHSET 3HAHUA IS PEIICHAS IPAKTHIECKUX 3a/1aY;
2) 3HaeT U NPUMEHseT (JOPMYIIBL, HO JOMyCcKaeT HeOObIINe HETOUHOCTH;
3) peleHue 3a1a4u 3alIUCAaHO, HO HE MPUBEJEHB! (POPMYIIBI, C TOMOILBIO KOTOPBIX ObLIM MPOBEAEHBI PacUeThI;
4) 3anucaH NpaBWIbHBIA OTBET
"Y 10BIETBOPUTENBHO"
1) cTyneHT IeMOHCTPHUPYET HETIOJIHOE OCBOECHHE TEOPETHUECKOTO MaTepHaa, II0X0 BIajJeeT NOHATUIHBIM anmnapaToM,
IIOXO OPUEHTUPYETCS] B U3y4EHHOM MaTepuale;
2) 3HaeT OTAeIbHBIE (GOPMYIIBI, HO TOITyCKAaeT 3HAUNTENbHBIC HETOYHOCTH B MX NIPHUMCHEHHNH;
3) peleHue 3a1a4u 3alIUCAaHO HEBEPHO, HE MIPUBEACHBI ()OPMYIIBI, C IIOMOIIBIO KOTOPBIX OBLIN NPOBEAEHBI PacueThl;
4) 3anucaH MPaBUIbHBIA OTBET
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"HeynosnerBopurenbHo"
1) cTyaeHT uMeeT pa3po3HEeHHbIE, OeCCHCTEMHBIEC 3HAHMUS;
2) He MOJKET IPUMEHSATH 3HAHUS JUISl PEIICHUS IPAaKTHUECKHX 33/1a4;
3) peleHue 3a4a4K 3aMICaHO HEBEPHO JINOO0 OTCYTCTBYET;
4) 3anucaH HEIPaBUIBHBIN OTBET IHO0 HE 3aIIMCaH OTBET

Kpurepun orieHUBaHUS MIEPEBOIA CTATHH:

“5” — «ormmmaHO» (96-100 6amroB) «3auteHo» — 100 — 75% OHIMaHHS OCHOBHOTO COAEPKAHUS TEKCTa, CTYACHT yMeeT
cBOOOHO (TIOYTH CBOOOAHO) U ApTYMEHTUPOBAHO BBICKA3BIBATHCS, OOCTOATENBHO U3NIaraTh CoAepKaHue MPOYUTAHHOTO,
JIOTUYECKH BBICTPAaUBATh CBOE COOOIEHUE, pa3BUBATh OTJEIbHBIE TOJOKEHH U Je1aTh COOTBETCTBYIOLIE BHIBOIbI,
M3JI0XeHne 0(hOPMIICHO MTPABIIIBHO TPAMMATHIECKH U JICKCHUECKH.

“4” — «xopomroy (76-95 6amnoB) «3a4TeHO» — 75% MOHUMaHUS OCHOBHOTO COAEPKAHHS TEKCTA, CTYICHT MOXKET KPaTKO
u3NaraTh CoAepxkKaHUe IPOYUTAHHOTO 0OOCHOBATh U OOBSICHUTH CBOM B3ITIA/bI, B M3JI0KEHUHU JIOMTYCKAIOTCS 2-3 HE3HAUUMBbIE
TpaMMaTHIECKHE HIIH JISKCHIECKHE OIINOKH.

— «YZIOBIETBOPHUTETBHOY (60- 1) «3a4TeHo» — 75 — 50% MOHNMaHMS OCHOBHOTO COAEPXKAHHS TEKCTA, CTYICHT
“3” 0BJIeTBOpHUTENBHO» (60-75 6amm) «3aureHo» — 75 — 50% MOHMMaHUS OCHOBHOTO COAEpIKa €KCTa, CTyzIe
MOXET UCIIOJIB30BaTh MPOCTHIE (h)pa3bl U MPEAT0KEHUS, HO HEJOCTATOYHO MOHATHO U OOCTOSATENBHO U3/IaraTh CoepKaHIe
HPOYUTAHHOTO, B U3JIOKEHUN 2-3 TpaMMaTHYECKHE WM JIEKCHYECKUE OMINOKH.

"2” — «ueynoBieTBopuTensHO» (0-60 6ayr) «HezauTeHo» — MeHee 50% IMOHNMAaHUs OCHOBHOTO COJIEpPyKaHMS TEKCTa,
HCKAXEHHE COJIEP KaHMs, IPEBBIIICHAE KOJIMIECTBA IPAMMATHIECKHUX U JIEKCHUECKUX OITHOOK, CTYJCHT BIaJeeT
HEJOCTaTOYHBIM CIOBapHBIM 3aMaCcOM, 3aTPYAHACTCS B H3JI0KEHUH IPOYUTAHHOTO.

Kputepru olieHUBaHUS OTBETA CTY/ICHTA HA SK3aMCHE:

«OTimaHO» (5) — CTYAEHT TITyOOKO ¥ MOJHO BIaJCET COACPKAHUEM Y4eOHOTO MaTepHala; yMeeT CBI3bIBaTh TEOPHIO C
MPaKTHKOM, TEOpETHUECKHE BBIBOJIBI IIOATBEPIKAACT IPIMEpaMHy, pakTaMH, TaHHBIMH HAYIHBIX HCCIIEAOBAHNII;
OCYIIECTBIISIET MEXKIIPEAMETHBIE CBSI3H, IPEATIOKEHHs. [leraeT BEIBOIBI JIOTHIHO, Y€TKO. SICHO M KPaTKO M3/1araeT OTBETHI HA
MOCTABJICHHBIC BOMPOCHL; YMEET 0OOCHOBBIBATH CBOU CY)KACHHS U MPO(ECCHOHATBHO-THYHOCTHYIO MO3UIHIO 110
n3naraeMomy Borpocy. OTBET HOCHT CaMOCTOSTEIIEHBIA XapaKTep.

«Xopomro» (4) — OTBET CTY[EHTa COOTBETCTBYET YKa3aHHBIM BBIIIE KPUTEPUSIM, HO COJICPIKaHUE OTBETAa IMEET OTACNIbHbIE
HETOYHOCTH (HECYIIECTBCHHbIE OIIMOKH) B M3JI0’KEHHH TEOPETUYECKOTO ¥ PAKTHYECKOTO MaTepralla, OTIMYaeTCsl MEHbIIEH
00CTOSTENIFHOCTBIO, TITYOMHOM, 000CHOBAHHOCTEIO 1 TTOJTHOTOH; OMYIIEHHbIE OIIMOKH MCIPABIIAIOTCS CTYACHTOM TOCIIEe
JIOTIOJIHUTEIBbHBIX BOIIPOCOB IK3aMEHATOPA.

«Y moBIeTBOPUTENEHO» (3) — CTYNEHT OOHAPY)KUBACT 3HAHHUE W IIOHUMaHKE OCHOBHBIX MOJIO)KEHMH y4eOHOTO MaTepHaa, Ho
M3JIaraeT ero HeloJIHO, HEMOCIIeJ0BaTeNbHO, TOMMYyCKaeT HETOYHOCTH 1 CYIICCTBEHHBIE OIMMOKY B ONPEICICHUH OHATHH,
(hopMynupoBKe MOT0KEHUI, HE yMeeT 000CHOBATh CBOU Cy)KAEHHS; HaOI0qaeTcsa HapylleHue JJOTUKY n3nokeHus. OTBeT
OTJINYaeTCsl HU3KMM YPOBHEM CaMOCTOSITENIBHOCTH, HE COJEPKUT COOCTBEHHOM MPOeCCHOHATEHO-THYHOCTHOM MO3ULIUH.

«HeynoBnerBopuTensHO» (2) — CTYAEHT UMEET pa3po3HEHHbIE, 0ECCHCTEMHBIE 3HAHUS: HE yMEET BBIACIATH ITTaBHOE U
BTOPOCTENEHHOE; J0ITyCKaeT OIINOKH B OTIPEACICHUHN MOHATHH, POPMYITUPOBKE TEOPETHUECKUX ITOJI0XKEHUH, NCKaXKaeT UX
CMBICIT; HE OPUEHTHPYETCS B IPOTPAMMHO-METOJUIECKUX, NCCIIENOBATENbCKIX MaTepHaax, 0eCrops09HO U HEYBEPEHHO
M3JIaraeT MaTeprai; He yMeeT COSUHATh TEOPETHIECKHE ITOJIOKEHHS C IPAKTHKOI; He yMeeT IPHMEHSATh 3HAHUS I
000CHOBaHHA U 00BACHEHUS (PAKTOB, HE YCTAaHABIUBAET MEKIPEIMETHBIE CBSI3H.

7. YHEBHO-METOJNYECKOE U HH®OPMALIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3arnaBue WznarensctBo, | Pecypc
JI1.1 |benos C. B., AdpoarHaMUKa U AMHAMUKA TOJIeTa: yaeOHoe mocodue OpenoOypr : 9BC
T'opmuenko A. B., (https://biblioclub.ru/index.php?page=book&id=364811) OpeHOyprekuii
ITpockypun B. 1. TOCYNapCTBCHHBI
I YHUBEPCUTET,
2014
JI1.2 | Cuxapymunze FO. I'. | bBannuctuka v HaBeJeHHE JIETATENIbHBIX allapaToB: HayYHas Mockga : 9BC
JuTeparypa JlaGopaTtopus
(https://biblioclub.ru/index.php?page=book&id=713126) 3HaHMH, 2024
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7.1.2. JlonoJHHUTENIbHAS JTUTEPATYpPa

ABTOpBHI, 3araBue WznarensctBo, | Pecype
JI2.1 TeopeTnueckre OCHOBBI UCIIBITAHUI U SKCIIEPUMEHTANbHAS Mockaa : Jloroc, 9BC
0TpabOTKa CIOKHBIX TEXHHYECKUX CUCTEM: yueOHOe mocobue 2003
(https://biblioclub.ru/index.php?page=book&id=89950)
JI2.2 | Hertsaps B. I, IleroB | 'mapoanHaMuka GasTMCTHYECKUX PAKET IMOBOIHBIX JIOJOK: Mmuacc, 2004
B. U. MoHoTpadus

7.1.3. MeTtoauueckue pa3padoTKu

ABTOpBI, 3arnmaBue W3narenscTBo, Pecypc
JI3.1 [T'abapeesa H. B., CnoBapb TEXHUYECKUX TEPMUHOB C IIEPEBOIOM HA aHINIUICKUM, Mocksa : OBC
CsetnioBa P. M., (hpaHIly3CKUil, UCTTAHCKUM, KUTaCKUH, apaOCKUil S3bIKU DJIMHTA, 2017

AreeBa A. B., SIxuna | (https://e.lanbook.com/book/102570)
P. P., U6paxum C.,
Xayn L., duac 1.

7.2. llepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHUKALMOHHOI ceTn "UHTepHeT"

01 |Temnodwusuxa u aspoMexanuka / ri. pea. C.B. Anekceenko ; yapen. Cubupckoe otnenenue Poccuiickoil akagemun
Hayk, Uuctutyt temnodusuku um. C.C. Kyratenaaze CO PAH, HCTUTYT TEOPETUIECKOM U MPUKITATHON MEXaHUKH
nM. C.A. Xpucruanosuda. — HoBocubupck : CO PAH, 2020. — Tom 27, Ne 5. — 172 c. : cxeM., Ta0i1., Wi — Pexxum
nocryna: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=600434. — ISSN 0869-8635. — Tekcr :
anekTpoHHbIH. https://biblioclub.ru/index.php?page=book red&id=600434

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IIporpamMmHoOe obecrieyeHue

Adobe Reader

OpenOffice

SMath Studio Desktop

7.3.2 IIpodeccuonanbHbie 0a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnekTpoHHBIH KaTanor HaydHoU oubmmorekn Uenl'Y [DnekTpoHHBIH pecype] : 6a3a nanubix / Yens6. roc. yH-T. —
YenssOounck, 1992.

2. JIanp [DneKkTpoHHBIH pecypc] : atekTpoHHo-0nbmmoTteunas cucrema (OBC) / m3narenscrro Jlans. — URL:
http://e.lanbook.com/.

3. YHuBepcuterckas 0n0nmuoTeKka oOHIalH [ DIeKTPOHHBIA pecypc] : 31eKTpoHHO-0ubmnoredHas cuctema (35C) / OO0
Hupextmenua [Ma6mummnar. — URL: http://biblioclub.ru/.

4. IOpaiit [OnexkTpoHHBIH pecypc] : anekTpoHHo-0ubnmuoreunas cucrema (9bC) / uznarenscrso FOpaiit. — URL:
https://urait.ru.

5. eLIBRARY.RU [DnexTpoHHBIH pecypc] : HaydHas 3JeKTpOHHAs OMOIMOoTeKa [HaydHOU MEPHOAUKH Ha PYCCKOM S3bIKE]. —
Mockaa, [1999-]. - [locTym Kk MOJHBIM TekcTaM mociie peructpanuu u3 cetd Yenl'Y. — URL: http://elibrary.ru/defaultx.asp

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHME JUCIMITIJINHBI (MOJAY JIA)

I[J'IH peannsanun JUCHUIITIMHBI UCTIOJIB3YIOTCA y‘{C6HLIe AYAUTOPHHU IJId IPOBCACHUSA 3aHATUH JICKIIMOHHOI'O THIIA, 3aHATUI
CEMHHApPCKOro Tuiia, J'Ia60paT0pHLIX BaHﬂTHﬁ, TPYNIOBBIX 1 HHAUBHUAYAJIbHBIX KOHCYJ’ILTaHHﬁ, TEKYUICTO KOHTPOJIA U
npOMemyrquoﬁ aTTCCTAllMH, a TAKXKC IIOMCIICHU 1JIA CaMOCTOSITCIILHOM pa60TI)I.

Vuebunie AYAUTOPHUU YKOMITJICKTOBAHBI CHeHHaJIH?:HpOBaHHOfI MEOEIBI0 M TEXHUYECKUMU CpeacrBaMu 06y‘ICHI/I$I.

456313, Poccus, Yensiounckas 06:1., . Muacc, yia. Kepuenckas, 1. 1

1.VuebHas ayquropus Ajs NPOBEAEHHS 3aHATHH CEMHHAPCKOTO TUIA, JUIs TIPOBEIEHUS TPYNIOBBIX KOHCYIIBTAILUH,
UH/IMBUAYATbHBIX KOHCYJIbTAlUHU, U TEKYLETO KOHTPOJISI U IPOMEXYTOUHOM arrectanuu: aynutopust Ne 305.

OcHOBHOE 000pyHOBaHKE: yueOHBIE CTOJBI, COBMEIICHHBIC CO CKaMelkaMu Ha 38 1MocaJ0uHBIX MECT, CTOJ MPEIo1aBaTels,
CTYJ MpEeToIaBaTesl, J0cka 3 CTBOpUaTas yaeHHUecKast OObIYHAs HaCTeHHAs, CTAIIMOHAPHOE MYIIbTUMETUITHOE
HMHTEPAaKTHBHOE 000pyIOBaHHE:

ayzmuo KOJOHKH Sven, mpoekTop Epson, sxpaH HacTeHHBIH, Kommbiorep ColorSit, MoHHTOp ASUS.

ITporpamMmHoOe oGecnieueHue:

Oneparnmonnas cucrema Windows xp Akt npuema-niepenadn ot 26.03.2008.
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[Maket opucHbix mporpamm Adobe Reader ceobomHOe mporpammuoe obecrieuenue; OpenOffice cBoboaHOE TIporpaMMHOE
obecnieuenue; MPC-HC cBobonnoe mporpammuoe obecniedenue; Google Chrome cBoboaHoe mporpamMMHOe oOecrieyeHue.

AnTHBHpYCcHOE TporpammHoe obecniedeHne Kaspersky Endpoint Security 11 Ha ocHOBe nHIieH3HOHHOTO HOTOBOpa Ne KO-
1692 ot 11.09.2019.

2. YuebHas ayauTOpHs U IPOBeAeHUS TabopaTopHbIX 3aHATHHA: No310 — MexxkadenpansHas HHOOPMATHOHHO-
BBIYHCIIUTEIbHAS TabopaTopus 2

Aynuropus Ha 20 MecT.

Jlocka yueHn4eckas MOBOPOTHAsI, KaJk03U, CTYJIbsI, CTOJIbI KOMITbIOTEPHBIE, ayAH0 KOJIOHKH, KOMIBIOTEPHI, CIUIUT CUCTEMA,
cucTeMa BUACOHAOMIOAECHUS U JIP.

- OnepanmonHas cucrema Windows 8

Akt nnpuema-niepenaun 528/o ot 15.09.2014

Akt ipuema-niepenaun 528/o ot 15.09.2014;

- OnepanmonHas cucrema Windows 10

Akt ipuema-niepenaun 528/0 ot 15.09.2014

Akt npuema-nepenauu 437/x ot 19.09.2012

Akt npuema-niepenaun 437/k ot 19.09.2012

Akt npuema-nepenaun 437/x ot 19.09.2012

Akt ipuema-niepenaun 528/o 0t15.09.2014

Akt npuema-nepenaun 0000-000021 ot 12.09.2017

Akt npuema-niepenaun 0000-000441 ot 16.04.2018

Akt npuema-niepenaun 0000-000441 ot 16.04.2018

Akt npuema-niepenaun 528/o ot 15.09.2014

Akt npuema-nepenaun 437/x ot 19.09.2012

Akt npuema-niepenaun 528/o ot 15.09.2014

Akt ipuema-niepenaun 528/o ot 15.09.2014

Akt ipuema-niepenaun 437/x ot 19.09.2012

TpeboBanue-nakmagaas Ne0000-000066 ot 16.04.2018

Akt npuema-niepenaun 0000-000418 ot 04.04.2019

Akt npuema-nepenaun 0000-000418 ot 04.04.2019

Akt npuema-nepenauu 0000-000418 ot 04.04.2019

Akt npuema-nepenaun 0000-000418 ot 04.04.2019

Akt npuema-niepenaun 0000-000418 ot 04.04.2019;

- NX Nastran, Solid Edge, Tramcenter Ha ocHoBaHuH ToroBopa o6 okazanuu yciuyr Ne K-1122-P ot 31.05.2018 1. ;

-Siemens Solid Edge Ha ocHoBanuu goroBopa 00 okazanuu ycayr Ne K-1122-P ot 31.05.2018 1. ;

-ANSYS provides free student software products perfect for work done outside the classroom,;

-Adobe Reader cBoGogHOE TIpOTpaMMHOE OOECIICueHHE;

-Kaspersky Endpoint Security 11 Ha ocHOBe ymrien3noHHOTO HOTOBOpa Ne k6-1692 ot 11.09.2019;

-OpenOffice cBoboIHOE TPOrpaMMHOE 0OECTICUCHHE;

-MPC-HC cBoGogHOE mporpaMMHOe o0OecTieueHuIe;

-Google Chrome cBo6OHOE MPOrpaMMHOE OOECIIEUCHUE.

3. JJabopatopusi Al IPOBEACHUS MPAKTHUECKUX 3aHATHIL: AdporuapoauHamuueckas nadoparopust AO «I'PLl MaxkeeBay,
kopiyc 50. 456300, YensionHckas 061acth, T. Muacc, Typrosikckoe mocce, 1. JIoroBop o coTpyaHHYECTBE B 0071aCTH HAYKH,
nH(popmannu u moaArotoBku kaapo Mexay PI'BOY BO «Uenl 'Y» n AO «I'PL] Maxkeea» Ne 75/1-1-2016 ot 20.01.2016 .
Cpok neiicTBus 5 Jer.

4. IlomermieHue U1 CaMOCTOSATENbHON paboTel: UnTansHbIH 3a1, ayautopus 312.

OcHOBHOE 000pyIOBaHNE:!

KonnuaecTBo nocamounsix Mect - 42, 1 mepcoHaNbHBIN KOMITBIOTED C MTOAKIIOYEHUEM B ceTh «IHTepHeT», HeorpaHUYEHHBIH
nocryn k OBC u b1, Wi-Fi, bubnnoreunsrii poH.
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[TporpamMHOe oOecreueHue:

Oneparnmonnas cucrema Windows 10 Akt npuema-niepenaun 528/o ot 15.09.2014; Onepannonnas cucrema Windows 10
Akt ipuema-niepenaun 437/k ot 19.09.2012;

[Maket opucHbix mporpamm Adobe Reader cBoboHOE mporpammuoe obecrieuenue; OpenOffice cBobogHOE TIporpaMMHOE
obecnieuenue; MPC-HC cBobonnoe mporpammuoe obecniedenue; Google Chrome cBoboaHOE mporpamMMHOE oOecreyeHue.

AnTHBHpYCHOE IporpammHOe obecniedeHne Kaspersky Endpoint Security 11 Ha ocHOBe nuIieH3HOHHOTO HOTOBOpa Ne KO-
1692 ot 11.09.2019.

9. METOAUWYECKHUE YKA3AHUSA 1JIA OBYYAIOIIUXCSA 1O OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

[lepen Hauanom n3ydeHUs Kypca « A3porazolMHaMUYEeCKUHA SKCIIEPUMEHT» CTYIEHT JIOJKEH UMETh IJIaH 3aHATUH 1
y4eOHBII MaTepuall — METOANYECKUE YKa3aHUs K TaOOPaTOPHO-NPAKTUUECKUM 3aHATHUAM U JINTEPaATypy U3 CIIMCKA
pexomenyemoii. [TockonbKy mpeaiaraeMplii Kypc — 3TO KYpC KCIIEPUMEHTAIBHBIN, TO CTYIEHTHI IIPEXK/IE BCETO TOJIKHBI
CaMOCTOSITENTFHO 03HAKOMUTHCS C OTIMCAHHEM CTEHIOBOTO O0OPYIOBAHMUS JIJIsl SKCIIEPUMEHTAIBHBIX UCCIICIOBaHUH,
CpeACTBaMHU U CIIOCOOaMU U3MEPEHUH, METOAaMHU MCCIEeI0BAaHMA, TPAaBUIIaMU TEXHUKU 0€301aCHOCTH MPU MPOBEICHUN
HCCeIOBaHNI Ha cTeHaax. [10Ir0TOBUTEIbHYIO TEOPETHIECKYIO POPaOOTKy MaTepralia K Kax 01 JJabopaTopHoit pabote
CTYZIEHTHI BBITMIOJHSIOT caMocTosTeNbHO. [lociie 3HakoMCTBa CO CTEHIaMU M MOATOTOBKH MaTepuasa CTyJAeHT MoJIydaeT
JIOTTYCK K KaXKIOH J1abopaTopHOii paboTe OT mpenoaaBatens. PaboTy Ha CTeHAax CTYIEHTHI MIPOBOIAT MO PYKOBOJICTBOM
MpenoaBaTessl ¢ yyacTueM MPOU3BOJICTBEHHOIO MIepcoHaa, 00CIy)KHBaIOIIEro TOT WK Apyroi crenn. [locne nmpoBeneHus
nabopaTOpHON pabOTHl 00pabATHIBAOTCS PE3YABTATHI U 0(OPMIIIETCS MTUCEMEHHBIA OTUYET MO yKa3aHUSIM K COCTaBJICHHIO
ot4éroB. OTUéT 1o 1abopaTopHOH padoTe ABIIETCA CAMOCTOSTENBHON U HHANBUIYATbHOM Pad0TOMH KaXI0TO CTYCHTA.
O06paboTKa pe3yabTaToOB SKCIIEPUMEHTA BBITIOIHIETCS MATEMAaTHUECKH C HCIIOJIB30BAHNEM KOMIBIOTEPHON TEXHUKH C
00s3aTeIbHBIM MaTEMATHYECKUM TPEICTABICHUEM PE3YJIbTaTOB IKCIIEPUMEHTA.

B cityqae mpuMeHeHHs Ipy 00YYeHUN TUCIHIUTHHBI JJIEKTPOHHOTO OOYICHUS, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHIA 001IeHue 00yJaromuXCcsl ¥ MPErnoaBaTessi OCYIIECTBIISIETCS B PEKUME PEATBHOTO BpeMeHH (OHIaiH-JIEKIH
(BeOuHapsI), 4aThl, Buaeo-koHpepenimu B TeamOffice365) uan 0TII0KeHHOTO BpEeMeHH (CHCTEMa IUCTAHIIMOHHOTO
o0yuenust Moodle, 371eKTpOHHAas TOYTA, CONUATBHBIC CETH, MECCEHIKEPHI).

Bonbmryro uacts BpeMeHH 00ydaronuecs CaMOCTOSTEIbHO paboTarOT ¢ yIeOHO-METOAMIECKUMHU MaTepruaiaMu. CTyIeHThI
MMEIOT BO3MOKHOCTh KOHCYJIBTHPOBATHCS € MPETIOAaBaTENIEM IO BCEM BOIPOCaM, BOSHUKAIOIIUM B XOJ€ CAMOCTOSTEIbHOM
paboTHI MOCPEICTBOM JICKTPOHHOM MOYTHI, colManbHbIX ceTeit, Office365. foctyn oOyuaromierocs K yaeOHbIM pecypcam B
PEKUME OTIONKEHHOTO BPEMEHH, CAMOCTOSATEILHOW PabOThI OCYIIECTBISIETCS Uepe3 ceTh MIHTepHET B yIOOHOM JIJIsl HETO
MecTe, BpeMEHH U TeMIIE.

10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUSA JTUCIUITIJIMHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbA

OcBoeHHE UCIUIUIMHBI HHBAIHAAMH M JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3/IOPOBBS OCYIIECTBISETCA C
UCIIONIb30BAaHUEM CIEIHATIbHBIX TEXHUYECKHX CPEICTB U HH()OPMAIMOHHBIX TEXHOJOTHUH, IPEeJOCTaBIAEeMBIX PecypcHBIM
y4e0HO-METOANYECKUM LIEHTPOM IO OOYYEHHIO MHBAJIHMJIOB U JIMI C OTPaHHYECHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CpeICTBA IS JIMI C HApyMICHHSAMH 3pEHHS H C
HapyYIIEHUEM CIIyXa, ACCUCTUBHBIC NH()OPMALMOHHBIE TEXHOJIOTUH).

ITpu HeoOXoaMMOCTH I OOYJAIOIIUXCA C HApYIIEHUSIMU 3pEeHHs Ha pabodnmx MecTaxX A HMPOBEAEHHS MPAKTUYECKUX WIN
71a00paTOPHBIX 3aHATUH YCTaHABIMBAETCSA CIELMAIBHOE IPOrpaMMHOE obOecredeHHe (IporpaMMma pedeBOH HaBHTaIWH,
pedeBbIe CHHTE3aTOPHI, SKPAHHbIE JIYITH).

B yueOnple ayauTopum obecreynBaeTcsl OECHpemsATCTBEHHBI JA0oCTyn s OOydJalomuxcs C HWHBAJUIHOCTBIO U C
OTpaHMYCHHBIMH BO3MOXHOCTSIMH 370pOBbsl. B Kaxknoi aymuropuu, riae oOydaroTcss MHBAJIMABI M JIMLA C OTPAHUYECHHBIMU
BO3MOXHOCTSIMH  37I0POBbBS, IIPELyCMAaTPHUBACTCS COOTBETCTBYIOMIEE KOJIMYECTBO MeCT U OOydaromUXcs C y4eTOM
HapyLICHUH UX 3J0POBbSL.

Jlis ocBOEHHS MUCHUIIMHBI MHBAIHIAM M JHLIAM C OTPAHUYEHHBIMH BO3MOMKHOCTSIMH 3[0pPOBbSl MPENOCTABISIETC AOCTYN K
MEYaTHBIM HCTOYHHKAM, MMEIOMMMCS B HaydHoW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO CIIENMANIbHBIX TEXHHYECKUX CPEACTB;
JIOCTYH C TOMOIIBIO CIIEIMANBHBIX TEXHHYECKHNX W MPOTPAMMHEBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe PIEKTPOHHOTO JOKyMEHTa B (poHAe HaydHOI 6ubnuoteku Yenl VY wiH 3MeKTpOHHO-OHOIHOTEYHBIX CHCTEMAX.
Y4eOHO-METOIMYECKHE MaTepHalbl Ul OOYJalOmMXCs W3 4YWCIa WHBAJIMIOB M JHI] C OTPAaHHMYCHHBIMH BO3MOKHOCTAMHU
3I0POBBSI TIPENOCTABIIOTC B (hOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHAM HX 3IO0POBBS M OCOOCHHOCTSM BOCIIPHATHS
uHpopManu.

Jlis MHBaNMUAOB M JHI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3J0POBbSI OCBOCHHE AUCLUILIMHBI MOXET OBITh YaCTUYHO HIIH
TIOJIHOCTBIO OCYIIECTBIIEHO C UCIIOIb30BaHUEM AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

ITpn mpoBemeHMM MPOMEXYTOYHOH AaTTECTAI[MM IO JUCIHHUIUIMHE OOYJAIONMMCS C MHBAINAHOCTBIO M C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMH 3[I0POBbsSI 00ECHEYMBACTCS 110 UX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (popMe B 3aBHCHMOCTH OT HX
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