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1. ITEPEYEHb

IINTAHUPYEMBbIX

PE3YJIbTATOB OBYYEHUA  IIO

AACHUIIIMHE, COOTHECEHHBIX C IIJIAHAPYEMBIMHU PE3YJIbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOH ITPOI'PAMMBbI

Bujg nesTeabHOCTH BBIITYCKHHUKA

I[I/ICHI/IHJ'H/IHa OXBAaThIBA€T KpPYyI' BOIIPOCOB,

OTHOCAIIMUXCA B OCHOBHOM K IIPOCKTHO-

KOHCprKTOpCKOfI ACATCIBHOCTH BBIITYCKHHKA B COOTBCTCTBHU C KOMIICTCHLUAMU U BUAAMHU JICA-
TCJIBHOCTH, YKa3aHHBIMH B y‘le6HOM IJIaHe.

eab AMCIUATUIMHBI

VYriyOiieHHOe M3y4eHHE OTACIbHBIX pa3/iejoB Kypca (PU3MKH, HANpaBJICHHBIX Ha (QyHIaMeH-
TAJIbHYIO ITOATOTOBKY 06yqa}om1/1xcs1 U OPUCHTUPOBAHHBIX HAa PCIICHHUC MMPUKIAIHBIX 3aaa4, C KO-
TOPBIMHU MPEACTOUT CTOJIKHYTHCS BBIITYCKHUKAM B IIpoliecce MpopeCcCHOHANIBHOM IeATeIbHOCTH.

3agauu AUCHMIINHBI

— Hay4YMTh OyIyLIUX CIELHATUCTOB UCIOIb30BATh (PU3MUECKUE 3aKOHBI AJIS aHAJIN3a KOHKPET-
HBIX CUTyalluil OKPYKaIOILEro MUPA;

— BBIPAa0OTaTh y CTYACHTOB IIPUEMBI M HABBIKM PELICHHUS KOHKPETHBIX (PU3NYECKUX 3a/ad, KO-
TOPBIC IOMOTYT UM PelIaTh BONMPOCH], BOSHUKAIONINE B MPO(eCcCHOHAILHON e TEIbHOCTH;

— pacIIUpUTh KPYTro30p MpH YriyOJIeHHOM PacCMOTPEHUH OTAEIbHbBIX (PU3NYECKUX SIBICHUM.

KOJUIEKTHBA HCIIOJTHUTEICH
y4acTBOBaTh B pa3pabOTKe
KOHCTPYKTOPCKO-

TEeXHUYECKOW JOKYMEHTa-
UKW HOBBLIX HJIM MOACPHHU-
3UPYEMBIX 00pasmos
HAa3€MHBIX TPAHCIIOPTHO-

Kon Conep:xanue IIepeyenb nIaHMpyeMbIX Pe3yJbTATOB
KOMIIEeTeHIIUH KOMIIEeTEeHIIUH 0o0y4eHHusI 10 AUCUMILINHE
1 2 3
OIIK-4 CIOCOOHOCTh MCIOJIb30BATh | 3HATD:
3aKOHBI U METOJIbl MaTeMa- | — OCHOBHbBIE €CTECTBEHHOHAYUHbIE 3aKOHBI, COCTaB-
TUKHU, €CTECTBEHHBIX, I'yMa- | Jigrouue (yHJaMEeHT COBPEMEHHOM TEXHUKU U TeX-
HUTapHbIX U HSKOHOMHYE- | HOJIOTUH;
CKHX HAayK IpH pELICHUH | yMeTh:
npodeccnoHaNbHBIX 33a4 | — NPUMEHATh (PU3HMYECKHEe METOJAbl M 3aKOHBI JUIS
peweHns (PU3NYECKUX 3a/1a4;
BJIA/1ETh:
— KyJIbTYpOi MBILUIEHUS, 00001aTh U aHAIU3HPO-
BaTh MH(OPMAIINIO, TIOCTAaBUTH 1I€JIb U BBIOPATH ITYy-
THU €€ JOCTHKEHUSI.
OIIK-7 CIIOCOOHOCTh peIIaTh CTaH- | 3HATh:
JapTHBIE 3ajaud mpodec- | — pa3auyHble GU3NYECKUe U MaTeMaTHYeCKUE MO-
CHOHAJIbHOW JESITeNIbHOCTH | AU U CTaHJapTHBIE MPOTPAMMHBIE CPEICTBA KOM-
Ha OCHOBE WH(OPMAIMOH- | MBIOTEPHOIO MOJAEIMPOBAHUS, OCHOBBI MPUKIAM-
HOM u OubnnorpaduyecKoil | HIX AUCLIHUILINH,
KYyJIbTYpPbl C NPUMEHEHHEM | YMETh:
MH(OPMALIMOHHO- — mnpuoOpeTraTth € TMOMOIIBI0 HHPOPMAIIMOHHBIX
KOMMYHMKAIIUOHHBIX TE€X- | TEXHOJOTMM U HMCIOJIb30BaTh B IPAKTUUYECKOMN Jes-
HOJIOTUH M C YYETOM OC- | T€JIbHOCTH HOBbIE 3HAHUS U YMEHHUS,
HOBHBIX TpeOOBAaHUN WH- | BJIajJeTh:
¢dbopmainmoHHoi ~ Ge3omac- | — METOJIaMU TOUCKAa U 00paOOTKM MH(POpMAIUK B
HOCTHU HOBOH NpeIMEeTHOM 00JIaCTH.
[1K-4 CIIOCOOHOCTh B COCTaBE | 3HATh:

— 0a30Bble MPUHIMIBI Pa3pabOTKH KOHCTPYKTOP-
CKO-TEXHUYECKOW TOKYMEHTAIIHUH;

— 0coOeHHOCTH PaboThl B COCTaBE KOJIEKTHUBA HC-
MMOTHUTENEH;

yMeTh:

— pa3pabaThiBaTh KOHCTPYKTOPCKO-TEXHUYECKYIO
IIOKYMGHTaL[I/IIO Ha HOBBIC HJIN MOZ[epHI/I3I/IpyeMBIe
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TCXHOJIOI'MYCCKUX MalllMH U

00pasibl Ha3¢MHBIX TPaHCIIOPTHO-

KOMILIEKCOB TEXHOIOTMYECKUX MAIIUH U KOMILIEKCOB,
BJIAJIETh:
— TEXHOJIOTUSIMH Pa3pabOTKU KOHCTPYKTOPCKO-
TEXHHYCCKOH JIOKYMECHTAIIHH.
[IK-5 CIIOCOOHOCTE B COCTaB€ | 3HATH.

KOJUIEKTUBA HWCHOJHUTENEH
y4acTBOBaTh B pa3pabOTKe

MPOEKTOB TEXHUYECKUX
YCJIOBUM, CTAaHAAPTOB U
TEXHUYECKUX ONHUCAaHUN

Ha3CEMHBIX TPaHCIIOPTHO-
TCXHOJIOTHYCCKHUX MallluH

— TEXHHYECKHUE YCIIOBHUS, CTAHAAPTHI M TEXHUYC-
CKME  OINUCAaHMA  HA3eMHBIX  TPAHCIIOPTHO-
TEXHOJIOTUYECKHUX MAIllWH;

yMeTh:

— paspaboTaTh MPOEKT TEXHUYCCKUX YCIOBHM,
CTaHJAPTOB M TEXHHYECKHE OIUCAHUS HA3EMHBIX
TPAHCIIOPTHO-TEXHOJIOTUIECCKUX MAIIIVH;

BJIAJIeTh:

— CIIOCOOHOCTHIO IPUHUMATH PEIICHMS, aHATH3U-
poBaTh, 000CHOBBIBaTh 3P (HEKTUBHOCTH CBOUX IPO-
CKTOB.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIbHOM ITPOT' PAMMBI

Huctumummaa b1.B.JIB.06.01 «Texauueckas (pu3uKka» OTHOCHTCS K JUCHUIUIMHAM IO BHIOODPY

3JIEKTUBHOM YacTH yqe6Hor0 IJ1a”Ha.

Hucunmumna «TexHudeckass ¢pusnka» Oazupyercs Ha 3HAHMSX, IMOJYYEHHBIX NPH H3YYCHUH
y4eOHBIX AUCLUUIUIMH TaKUX, KaK: MaTeMaTuKa, GU3UKa.

«TexHnveckas GpU3MKa» MPEACTABISECT OCHOBY JUIS M3yYSHHS TaKUX JUCHUIUIAH Kak: «[leramm
MallliH ¥ OCHOBBI KOHCTPYHUpOBaHUsA», «[ UApaBIvKa U TUAPOIHEBMOIPUBOA», «T€XHOJIOrUA KOH-

CTPYKIOHMOHHBIX MaTCPUAIIOBY.

Takoe cucTeMHOE MEXIUCHMIIMHAPHOE W3YyYEHHE HaNpaBICHO Ha JOCTHXKEHUE TpeOyemMoro
®I'OC ypoBHS MOATOTOBKH IO KBATH(PHUKAUN OaKalaBp.

3. PACIIPEJAEJIEHUE OB BEMA JTUCIHUIIJIMHBI

3.1. Pacnpenesienne 00bemMa AMCHUILIMHBI 0 (popMaM 00ydeHust

Tpyooemkocme oucyunaunsl ¢ uacax
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3.2. Pacnipenesienue 00beMa JUCHUIIMHBI 10 BUIAM Y4eOHBIX 3aHSITHI U TPY10eMKOCTH

Tovoo 6 m.u. 6 UHMEPaK- Pacnpedenenue
. Py MUBHOI, AKMUGHOIL, ho cemecmpam,
Buo yueonuvix 3anamuii emKocmb . qac
UHHOBAUUOHHOU
(uac)
¢opmax, (uac) 3
1 2 3 4
|. KonTtakTHasi paboTa 00y4aronuxcs ¢ 34 8 34
npemnoaaBareyeM (Bcero)
Jlexmmm (JIk) 17 2 17
IIpaktrueckue 3ansatus (113) 17 6 17
WNunuBuayanbHble KOHCYJIBTAUN + _ +
I1.CamocTosiTebHAS padoTa 00y4aIOIIHUXCS
38 - 38
(CP)
[ToAroToBKa K MPaKTHYECKUM 3aHATHSIM 19 - 19
[ToaroToBKa K 3a4eTy 19 - 19
I11. ITpomesxxkyTouHasi aTTECTAIMA  3a4eT + - +
O01mas TpyI0eMKOCTh AUCITUTUIAHBL, 9ac 72 - 72
3ad. ef. 2 — 2

4. COAEP) KAHUE JUCHUIIJINHbI

4.1. Pacnpenesnenue pa3iesioB JUCUMILIMHBI 0 BUIAM Y4eOHbIX 3aHATHI

- 1J151 04HO# (pOpMBI 00yUeHHS:

s Buowt yuebnwvix 3anamuii, éxarouan ca-
: § MocmoamenvHylo pabomy odyuaOuwuxca
S 3 Haumenosanue S~ u mpyooemkocma; (uac.)
=B pazdena u 3 § yuebHble 3aHAMUS camocmosn-
s 8 mema OuUCUURIUHb Sz npakmuye- | menvHasn pa-
= é JeKyuu CKuUe 3a- ooma ooyua-
HAMUA owuxcs
1 2 3 8] 6
1. | 'mapomexanuka 20 5 5 10
1.1 | JlaBieHwue B )KUIKOCTH M rase 2 0,5 0,5 1
1.2 | YpaBHeHUe HEPA3PBHIBHOCTH CTPYHU 2 0,5 0,5 1
1.3 | Ypasuenue bepnynnu 4 1 1 2
1.4 | BsskocTh (BHyTpEHHEE TPEHUE) 4 1 1 2
1.5 | [Ba pexxuMa T€4eHHUS )KUIKOCTH 4 1 1 2
1.6 | MeTosl onpeiefieHHs BI3KOCTH 4 1 1 2
2. | dusnka KoJedaHui 34 8 8 18
21 Konebanus. ['apmonnueckue konedanus 2 05 05 1
U MX XapaKTePUCTHKU
29 211/1(1)@epeHHHaHBHOCpraBHeHI/Ie rapmo- 3 05 05 5
HUYECKUX KoJieOaHUH
Metoa BekTOpHBIX AuarpamMm. CKOpOCTb
2.3 | ¥ yCKOpEeHHE TP FapMOHHYECKOM KOJIe- 3 0,5 0,5 2
0aTeIbHOM IBMKEHUN
24 3Hepm;1 MaTepHaJIbHON TOYKH, COBEP- 2 05 05 1
HIarouiell rapMOHUYECKHE KOJIeOaHHS




25 l“avaOHI/IquKHH ocuuisTop. [pyxuH- 2 05 0.5 1
HBIH MasSTHUK
26 Martemarnueckuii 1 QU3HYCCKUIN MasT- 2 05 05 1
HUKH
2.7 | Dnektpuyeckuil KoneOaTeIbHbIH KOHTYP 4 1 1 2
Crio’xkeHre rapMOHHYECKIX KOJIeOaHMH
2.8 | OAHOTO HANpaBJICHUS U OJMHAKOBOH ya- 4 1 1 2
CTOThI. buenus
CrnoxeHre B3aMMHO TIEPICHTUKYIISIPHBIX
2.9 | rapMOHHYECKUX KOJIeOaHUI OAMHAKOBOM 4 1 1 2
yacToTbl. Ourypsl Jluccaxy
2.10 | 3aryxaromme KoneOaHHs 4 1 1 2
2.11 | BemyxIeHHbIe Koebanus. Pe3onanc 4 1 1 2
3 DJIeMEHTBI CHEKTPAJIBLHOTO0 U PeHTre- 18 4 4 10
HOCTPYKTYPHOI'0 aHAJIU3A
31 CrieKTpaibHbINA aHATH3 U €ro POJib B 5 1 1 3
HAyKe U TEXHUKE
39 [Mpupona 1 TIPOHCX O ACHHE PEHTICHOB- 4 1 1 5
CKHUX JTy4ei
33 Kpucrannmuueckas pemerka. Mexrioc- 4 1 1 2
KOCTHBIC PACCTOSIHUS
3.4 KavecTBeHHBII M KOJIMECTBEHHBIN PEHT- 5 1 1 3
TeHOCTPYKTYPHBII aHAIIN3
HUTOro 72 17 17 38
- 1711 3204HOI (pOpMBI 00yUeHMSI:

s Buowt yuebnuvix 3anamuii, éxniouan ca-
§ § MoCmoamenvHylo pabomy odyuaowuxcsa
S Haumenosanue s> u mpyooemkocma; (uac.)
=3 paszoena u 3 § yueoOHble 3aHAMUSA camocmos-
s 8 mema OuUCUURIUHBL S~ npakmuue- | menvhas pa-
= S aeKkyuu CKue 3a- b6oma obyua-

HAMUA owuxcsa
1 2 3 4 5 6
1. | 'mapomexanuka 17 1 1 15
1.1 | /laBieHHE B )KUIKOCTH M ra3e 2,2 0,1 0,1 2
1.2 | YpaBHeHUe HEPA3PBIBHOCTH CTPYHU 2,2 0,1 0,1 2
1.3 | Ypasuenue bepnymm 2,4 0,2 0,2 2
1.4 | BsaskocTh (BHyTpEHHEE TPEHUE) 3,4 0,2 0,2 3
1.5 | [IBa pexxnma TEYECHUS KUIKOCTH 2,4 0,2 0,2 2
1.6 | MeTospb! onipeieNIeHHs BA3KOCTH 4.4 0,2 0,2 4
2. | duznka KoaedaHuii 34 2 2 30
21 Konebanus. 'apmonnueckne KoaeOanwst 2.35 0,25 01 2
U UX XapaKTePUCTHKU
29 ﬂmpq)epeHuHanLHoevypaBHeHHe rapMo- 2.35 0.25 01 5
HUYECKUX KOJICOaHHH




MeTtoa BeKTOpHBIX auarpamMm. CKOpOCTb
2.3 | ¥ yCKOpEeHHE MTPH FrapMOHHYECKOM KOJIe- 2,7 0,5 0,2 2
0aTenbHOM JABHKCHUU

SHepFI/I}l MaTepHaJ’ILHOﬁ TOYKH, COBEP-

2.4 . 2,45 0,25 0,2 2
LIAFOIEH TAPMOHUYECKHE KOJICOaHH s

25 ravaOHI/I‘{eCKI/II/I ocumritop. Ipyxun- 2.45 0,25 0.2 5
HBII MasiTHUK

26 MareMaTrueckuii U GU3NICCKUI MasT- 2,45 0,25 0.2 9
HHUKH

2.7 | Dnektpuyeckuil KoneOaTeIbHbIH KOHTYP 4,45 0,25 0,2 4

CrnoxeHne rapMOHHYECKUX KOJIeOaHui
2.8 | OAHOTO HANpaBJICHUS U OJMHAKOBOMH Ya- 3,7 0,5 0,2 3
CcTOTHI. buenns

CroxeHre B3aMMHO TIEPIICHTUKYIISIPHBIX
2.9 | rapMOHMYECKUX KOJIeOaHUI OMHAKOBOMH 3,7 0,5 0,2 3
yacToTbl. durypsl Jluccaxy

2.10 | 3aryxatomue koneOaHuUs 4,7 0,5 0,2 4
2.11 | BemyxnaeHHbie KoneOanus. Pesonanc 4,7 0,5 0,2 4
3 DJieMeHTBI CIEKTPAJILHOTO U PeHTre- 17 1 1 15
HOCTPYKTYPHOTO aHAJIH3a
31 CriekTpanbHbIi aHaIKU3 U ero poJib B 45 0,25 0,25 4
HayKC U TCXHUKC
3.2 [Mpupona 1/£ MPOUCXOXKICHUE PEHTICHOB- 35 0,25 0,25 3
CKHUX JTy4ei
33 Kpucraminueckas penierka. MexIioc- 45 0.25 0.25 4
KOCTHBIC PACCTOSHHS
34 KauecTBeHHBIN I/IVKOJII/IHGCTBGHHBII/I peHT- 45 0,25 0,25 4
TeHOCTPYKTYPHBIN aHaAIN3
HUTOIrOo 68 4 4 60

4.2. CopeprxaHue JMCOHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3fes]aM U TeMaM

Paznen 1. TMPOMEXAHUKA
Tema 1.1. /laBjieHUe B )KHAKOCTH U rase

1) )Kuakoctu u rassl. [ToHATHE HEC)KUMACMOM JKUIKOCTH.

2) JlaBieHue XuUAKOCTH — (U3MYECKas BEIWYMHA, paBHAs CHJIC, JCHCTBYIOIICH HA CAMHUILY
TJIOMIAU TTIOBEPXHOCTH TEPICHAUKYISIPHO 3TOM moBepxHOCTH. Cpennee napinenue. EnuHunbl ms-
MEpEHUSI.

3) 3akon Ilackass: naBjaeHHE B JTFOOOM MECTE TMOKOSIIEHCS JKHAKOCTH OJHHAKOBO IO BCEM
HANpaBIEHUSM, TIPUYEM JaBJIEHWE OJMHAKOBO TEpeaeTcs Mo BceMy OO0BEMY, 3aHATOMY IMOKOS-
mieics sKUAKOCTRI0. [ mapocTaTrudeckoe naBiieHne, BEIBOA (POPMYITHI.

4) 3akoH ApxuMesa: Ha TeJO, MOTPY)KEHHOE B KHUJIKOCTh WJIH ra3, IEHCTBYET CO CTOPOHBI ATOM
JKUJKOCTH (Ta3a) HampaBJICHHAas BBEPX BBITAIKMBAONIAS CUJIA, paBHAs BECY BBHITECHEHHOM TEIOM
*KuakocTu (Taza). BeiBox (opMyIbl, MOATBEPKAAMOIIEH, YTO BBITAJIKHWBAOINIAS CHJIA MO MOIYJIIO
paBHA BECY KUIKOCTH, BRITECCHEHHOW MOTPY)KCHHOW YaCThIO TeJa. Y CIIOBUS MJIaBAHUS TE B JKHJI-
KOCTH WJIH Ta3e.

Tema 1.2. YpaBHeHUE HEPA3PHIBHOCTH CTPYH

1) JIBUXKEHHUE KUIKOCTH — TEYCHUE, COBOKYITHOCTh YACTHIL ABHIXKYIIECHCS KHUIKOCTH — TTOTOK.
Jlunuu Toka. TpyOka Toka.



2) CranmoHapHoe TeueHHe. BbIBoJ ypaBHEHUS! HEPAa3PHIBHOCTH CTPYH.
3) IlpousBeneHre CKOPOCTH TCUCHUS HECKMMAEMOH KUIKOCTH Ha MOMEPEYHOE CeUeHHEe TPYO-
KM TOKA €CThb BEJTMYMHA MTOCTOSTHHAS JJIsl JAHHOM TPyOKH TOKa.

Tema 1.3. YpaBHenue bepuyJin

1) TlousTre uaeanbHOM KUIKOCTH.

2) Crartndeckoe JJaBJIeHUE — IaBJICHUE Ha MOBEPXHOCTH 0OTEKAEMOT0 Tea.

3) JIuHamuueckoe qaBlieHUE — IABJICHHE ABHKYIIEHCS CO CKOPOCTBIO V HIKOCTH.

4) VpasHenue bepHyiIM — CIEICTBHE 3aKOHA COXpaHeHHs 3Hepruu. BeiBoa ypaBHeHus bep-
HYJLTH.

Tema 1.4. BazkocTh (BHYyTpPeHHee TpeHuUe)

1) Bsi3kocTh — CBOMCTBO peasibHbIX JKUIKOCTEH (ra30B) OKa3bIBaTh CONPOTHUBICHHE TIEpeMelie-
HUIO OJIHOM YacTH YXHJKOCTH (ra3a) OTHOCUTENIbHO Apyroil. CHiibl BHYTPEHHETO TPCHUS HarpaBJie-
HBI 10 KACaTEJIbHOU K MOBEPXHOCTH CIIOEB.

2) IlonsaTue rpaueHTa CKOPOCTH.

3) Cuia BHYTPEHHEr0 TPEHHs IPOIOPIHOHAIBHA TPAAUEHTY CKOPOCTH M paccMaTpuBaeMOoil
IUIOIIA/IN TIOBEPXHOCTH CIIOS.

4) JluHamMuvecKasi 1 KHHEeMaTHUeCKas BA3KOCTh. ETMHUIIBI H3MEpEHUSL.

5) IlpuunHbl BA3KoCTU. Paznuure MeXxaHU3MOB BHYTPEHHETO TPSHHUS B ra3ax v KUIKOCTSIX.

6) Twursl BHCKO3UMETPOB. [IprMephI HCIIOJIB30BaHHS B IPOMBIIIIICHHOCTH.

Tema 1.5. /IBa pe:xxnMa TedeHUs1 JKHAKOCTel

1) JlamunapHoe (CIOMCTOE) TE€UEHHUE KUIKOCTH (ra3a) — CJIOW IBHXKYTCS MapajljiebHO IPYT
JpyTy, HE IEPEMEIINBASCh.

2) TypOyneHTHOE (BUXPEBOE) TEUECHHE KUAKOCTH (ra3a) — YaCTUIIBI KUAKOCTH (ra3a) mepexo-
JISIT U3 CJIOS B CIIOW (MMEIOT COCTABIISIOIINE CKOPOCTEH, MEPIIEHANKYISIPHBIE TCUCHHUIO).

3) Yucno PeitHonbaca xapakTepu3yeT KOJHUSCTBEHHBINH MEPEX0 OT OJHOTO PEKUMa TEUSHHUS
K Ipyromy (OT JaMHUHApPHOTO K TYpOyJIEHTHOMY TE€UEHHUIO).

Tema 1.6. MeToab! onpeneneHust BA3KOCTH

1) Meron Crokca. BeiBog dopmyibl st pacuera KOdQQHIMEHTa TUHAMUYECKON BS3KOCTH
METOJIOM Majarouliero mapuka. Jlemoncrpanus merona Crokca: ABM)KEHHE CBUHIIOBOIO IIAapHKa B
TpyOKe C IIIUIEPUHOM — oTlpesiesieHre K03 pHuireHTa AMHAMUYECKOHN BSI3KOCTH IJIUILIEpUHA.

2) Meton Ilyaseiisst OCHOBaH Ha JJaMUHAPHOM TEYEHHH JKHUAKOCTH B TOHKOM Kamuyuisipe. Boi-
BOJl GOpMYIIBI ISl pacueTa Kod(PhUIMeHTa TUHAMUYECKOW BS3KOCTH >KHJIKOCTH (ra3a) MpH JIaMu-
HApHOM TEUEHUH JKUJKOCTH (Ta3a) B KAMWUISIPHOM TpyOKe.

3) JleMOHCTpaIUs ¢ MOMOIIBIO JBYX J1a00paTOPHBIX YCTAHOBOK OMpeaeiacHus KO3 HuirmeHTa
JMHAMUYECKOH BSI3KOCTH BOJIBI M BO3JlyXa I10 UCTEUEHUH UX Yepe3 KallWIIIPHYIO TPYOKYy.

4) OCHOBHbIE IPHYUHBI CYIIECTBOBAHHS CHJI BHYTPEHHETO TPEHHSI.

Pasjien 2. ®U3UKA KOJIEBAHUI
Tema 2.1. Kosie6anusi. FapmMonnyeckue Ko1edaHus M1 MX XapaKTePUCTHKH

1) KoneGanusi — IBUKECHUS WM MPOLIECCHI, KOTOPhIE 00JIAA0T OMpPECICHHON MOBTOPSEMO-
cThIO0 BO BpeMeHH. CB0OOOAHbBIE (COOCTBEHHbIE) KOJIEOaHHsI COBEPIIAIOTCS 3a CUET MEePBOHAYAIBHO
COOOIIEHHONW SHepruu 0e3 MaNTbHEWINEro BHEIIHEro BO3JCHCTBHS Ha KOJIEOATENbHYIO CHCTEMY.
BreiHyx/1eHHBIC KOJIeOaHUsI MPOUCXOAT MO JCUCTBHEM MEPUOIUUECKH U3MEHSIONIEHCST BHEIITHEH
CHUJIBL.

2) dusmnueckas npupoa konedanuii. [Ipumepsr.

3) FapmonHnueckue KoJieOaHus — KojeOaHus, MPH KOTOPBIX KojeOmomasicst Gu3nveckas Belu-
YHHA U3MEHSETCS C TEYEHUEM BPEMEHH T10 3aKOHY CHHYCA UM KOCHHYCA.

4) YpaBHEHHE TapMOHUYCCKHUX KojeOaHuii. AMIUTATYAa KoseOanuii. Kpyrosas (muknuyeckas)
yactora. ®aza xonebanuii. [lepuoa u vacrora konebanuii. EquHuia yacToTsel Kojie0aHUN — TepIT
(T'w).



Tema 2.2. InddepennuaibHoe ypaBHeHUE TAPMOHUYECKHUX KOJIeOaHUIT

1) KBazuympyras cuia, ee GpU3NUECKHIA CMBICI.

2) CKOpOCTh U YCKOPEHHE MaTepHaIbHOU TOYKH, COBEPINAIOIIECH rapMOHUYECKHE KOJICOaHusI.

3) MakcuManbHble 3HAYEHHS CKOPOCTH M YCKOPECHHUS MaTepUAIbHOW TOYKH, COBEpIIAIOLICH
rapMOHUYECKHE KOJIeOaHusl.

4) InddepeHuunanbHoe ypaBHEHUE TAPMOHMYECKUX KosieOaHuii. BrBoj 1 peleHue.

Tema 2.3. Metoa BeKTOPHBIX auarpamMM. CKOpPOCTh M yCKOpeHHEe NMPHU IFapMOHUYECKOM
K0J1e0aTeJIbHOM IBUKEHUH

1) MeTox BEKTOPHBIX THarpaMM — METO]] BPALIAIOIIEr0Csl BEKTOPA aMILTHTY/IbI.

2) Cmerienue, CKOpoCcTb, yckopenue. Pa3a ckopocTu oTianyaercs oT (ha3bl CMENeHus Ha /2, a
¢aza yckopeHus Ha T.

3) Cuna, neiicTByIOIIas Ha KOJICOJIONIYIOCS MaTEepUAIbHYIO TOYKY MAaccoil M, MpOMopIHo-
HaJIbHAa CMEIICHUIO TOYKH M HAaIpaBiIeHa B CTOPOHY, MPOTHUBOIOJIOXKHYIO CMEIICHHIO (K IOJIOXKe-
HUIO PaBHOBECHS).

4) TloHsITHE KBa3UyNPYTUX CUIL. [IpruMepsbl.

Tema 2.4. JHeprust MaTepuaJIbHOI TOYKH, COBEPLIAOIICH rApMOHUYECKHe KoJIeOaHus

1) Kunernyeckast 3HEpIrusi MaTePUAILHOM TOYKHU: BBIBOJI M IIPe0Opa3oBaHue GOpMyIIbL.

2) TloTeHumanbHas SHEPrHsi MAaTEPHAIBHON TOUKH, COBEPIIAIOIICH TAPMOHUYECKUE KOJICOaHNUS
1O ACMCTBUEM KBa3UYyNPYTOW CUJIBI: BBIBOLL.

3) Ionnas »ueprus. [lokazaTh, 4ro 0€3 ydyeTa JMCCUIIATUBHBIX CHIJI TOJIHAS YHEPTUsl TOUYKU
(cucteMsbl, coBeplIarollell rapMOHUYECKHE KoleOaHHs) OCTAaeTCsl IMOCTOSHHON — ¢ TEYEHUEM Bpe-
MEHHU NPOMCXOAUT TOJBKO IPEBpAICHHE KMHETUYECKOM SHEPruu B NMOTEHUUAIbHYIO SHEPTHIO0 U
obpatHo.

Tema 2.5. 'apmonunyeckuii ocunnasitop. IIpy;kuHHbIi MasiTHUK

1) IMoHsiTHE TAPMOHMYECKOTO OCHUIUIATOPA — CHCTEMa, KOTOpasi MPH BBIBEICHUH €€ U3 T0JI0-
JKEHUsl paBHOBECHS HCIIBITBIBAET JACHCTBUE BO3BPAILAIOIIEH CHIIBI, TPONOPIUOHAIIBHON CMEIIEHHUIO.
ITpocToii (KOHCEpBATUBHBIN) rApPMOHUYECKHUI OCLIILIATOP.

2) JleMoHCTpAIHsI IPOCTOIO TAPMOHUYECKOTO JIBUKCHUSL.

3) [Ipumepbl OCHMILIATOPOB: TOPU3OHTANIBHAS CHCTEMA IPy3 — NPYXKHUHA; BEPTUKAIbHAS CHCTE-
Ma Ipy3 — IPY>KHHA; YHUBEPCAIBHOE JBHKEHHE 110 OKPYKHOCTH; TPy3 KaK IPOCTON MAasITHHK.

4) TndpdepeHnnanbHOe ypaBHEHUE JIBIKCHUS MPYKUHHOTO MasTHUKA.

Tema 2.6. MaremaTnueckuii 1 GU3NYeCKNH MAITHUKH

1) MaremaTu4ecKkuii MasTHUK — HJCaIM3UPOBAHHAS CHCTEMa, COCTOAIIAs U3 MaTepUaTbHON
TOYKHM Maccoil M, MOJBEUICHHOW Ha HEBECOMOW HEpacTSLDKUMOW HUTH JUMHOM |, komeOmromeiics
MO/ ICUCTBUEM CHJIBI TsDKECTH Oe3 TpeHHs (B TOUKE MojBeca) M 0e3 ydeTa CHIIbI COMPOTHUBIICHUS
CpeJBbl.

2) quddepeniuanbHoe ypaBHCHHE TaPMOHUYECKUX KOJICOAHMI MaTEeMaTHYECKOTO MasTHHKA.
BriBoa popmyn a1 mepuoja U 4acToThl KOJeOaHUH.

3) dusnyeckuii MasITHUK — TBEPAOE TEJIO, COBEPIIAOIIEE MO ISHCTBUEM CHIIBI TSDKECTH KOJie-
0aHuUs1 BOKPYT TOPU30HTAILHOM OCH 10/IBECA, HE MPOXOIAIIECH Yepe3 LIEHTP Mace Tela.

4) TloHsiTHE MOMEHTA BO3BPAIIAMONICH CHJIbI; MOMEHTA WHEPIIMU MasTHHUKA (KaK TBEPIOro Te-
Ja) OTHOCHUTENIBHO OCH, MPOXOASAIIECH uepe3 TOUKY IO/BECA; YIIIOBOIO YCKOpPEHUs (BTOpasi Mpou3-
BOJ/IHAS yIjla OTKJIOHEHUS MasiTHUKA OT IOJIOKEHHS PaBHOBECHSI 110 BPEMEHH ).

5) BeiBog hopmyisl 1uist meprosa koiedaHuit GU3NIecKoro MasTHHKA.

6) IIpuBeneHHas qyTMHA GU3MUSCKOTO MASTHUKA M [ISHTP Ka4aHHsI.

Tema 2.7. duekTpuyeckuii KoaedaTeJbHbIN KOHTYP

1) UneanbHblii KoJeOATEIbHBIA KOHTYP — DJICKTPUYECKAs [IEIlb, COCTOSAIIAs U3 TIOCIICI0BATEIb-
HO COEMHEHHBIX KaTYIIKH UHIAYKTUBHOCTBIO L 1 KoHIeHcaTtopa eMkocThio C. [uddepennmansnoe
ypaBHEHHE CBOOOIHBIX TAPMOHHYECKUX KoJieOaHui 3apsna B KoHType. @opmyna TomcoHa.

2) 3aryxaromue rapMOHHYECKUE KOJIeOaHUs B AIEKTPUIECKOM KOJIe0aTeIbHOM KOHTYpE.



3) BeiBoa muddepeHInaasHOro ypaBHEHHS 3aTyXaOIMX KOJIeOaHui 3apsia B KojaeOaTeIbHOM
KOHTYpe (7151 BBIBOJIa UCTIONIb3yeM BTopoe npaBuito Kupxroda, 3akon @apazaes Ui SBICHUS CaMo-
WHIYKIMH B KaTYyIIKE).

Tema 2.8. Cil05keHHe TapMOHHUYECKUX KO0JIe0aHUI OHOI0 HANPABJIEHHMS M OAWHAKOBOI
yacToTbl. buenuns

1) KonebaTenpHbIe MPOIECCHI B TPUPOJIC U TEXHUKE MOXKHO MPEJACTaBUTh, KAK CYMMY ITPOCTHIX
rapMOHHYECKHX KoyieOanuii. [Ipumepsl.

2) CrnoxeHue IByX TapMOHMYCCKHX KOJICOAHUI OJHOTO HAMpaBJICHUS U OJJMHAKOBOW YaCTOTHI
METOJIOM BPAIIAFOIIET0Cs BEKTOPA aMILTUTY/IbI.

3) AHanu3 MoJydeHHOTO YPaBHEHUS Pe3yJIbTHPYIOMIETO KOoleOaHus B 3aBUCMMOCTH OT Pa3HO-
¢ty (a3 CKIaApIBACMbIX KOJICOAHMIA.

4) bueHHs] — NEPUOTUICCKAE U3MEHCHHS aMIUIUTY/Ibl KOJIeOaHHs, BO3HUKAIOIINE TIPU CIIOMKE-
HUH JIByX FTApMOHUYECKHX KOJeOaHUH C OJM3KUMHU 9aCTOTaMH.

5) BbiBoj ypaBHEHHSI PE3yIbTUPYIOIIETO KOJICOAHNUS; YaCTOThI U AMILIMTY IbI OMCHHUI.

6) IIpumepsl UCIOIB30BAHUSA METO1a OUEHHIT B IPAKTHKE.

Tema 2.9. CioxeHue B3aUMHO MEePHEHAMKYJISPHBIX TapMOHHYECKHMX KoOJeOaHUM
OMHAKOBOM 4acToThl. PuUrypsl Juccaxy
HNurepakTuBHas popma — JIeKUUA-BU3YaTH3 AL

1) DnaMnTUYeCKH NONSIPU30BaHHbIC KoeOaHus. BbIBOI ypaBHEHHS 3JUTHIICA.

2) AHaiu3 ypaBHCHUS DIUIMIICA — 3aMKHYTOH TPACKTOPUHU TOYKH, YYaCTBYIOIICH OIHOBPEMEH-
HO B IBYX B3aUMHO MEPIEHAUKYISIPHBIX FTAPMOHNYECKUX KOJEOAHHUSIX OJJMHAKOBOM YacTOTHI.

3) JluneitHO MONIpHU30BaHHBIC KOJICOAHUS.

4) 1upKysIsIpHO MOJISIPU30BAHHBIC KOJICOAHHS.

5) @urypsl Jluccaxy: 3aMKHYTBbIE TPACKTOPHH, IIPOYCPUNBACMBIC TOUKOM, COBEPIIAIOIICH O/1-
HOBPEMEHHO J1Ba B3aMMHO MEPIEeHIUKYIAPHbIX Konebanus. Bun ¢puryp Jluccaxy 3aBUCUT OT COOT-
HOILIEHUS aMIUIUTY/I, 4aCTOT U Pa3HOCTH (a3 CKIIaAbIBaEMbIX KOeOaHUil.

6) HaGmronenue ¢uryp Jluccaxy ¢ moMomipio ocumuiorpada u 3ByKOBOro reHeparopa.

7) Tlpumeps! ucmons30BaHus MeTo1a Guryp Jluccaxy B mpakTUKE.

Tema 2.10. 3aTyxaomme Ko1e0aHuA

1) CobomHble 3aTyxaroue KojeOaHus — KOJeOaHWs, aMIUTMTYAbl KOTOPBIX H3-3a MOTEPh
SHEPIUU peaslbHOW KOJIeOaTeIbHOM CUCTEMON C TeUeHHEM BPEMEHHU YMEHbIIAKTCs. 3aKOH 3aTyXa-
HUS KOJIeOaHM OTpeensieTcs CBOMCTBAMH KOJIeOATeIbHBIX CHCTEM.

2) MuddepenimansHOe ypaBHEHHE CBOOOTHBIX 3aTyXAOIINX KOIeOaHHi (BBIBO/).

3) Koadduiuent 3aryxanusi; COOCTBEHHAs] 4acTOTa KOJIeOAaTeIbHOW CHCTEMBI; aMIUTUTY/a 3a-
TyXaroIluX KoJeOaHU; BpeMs peslakcalliy; JeKPEMEHT 3aTyXaHUs; Jorapu(pMUUIECKHi JeKpEMEHT
3aTyXaHus; JOOPOTHOCTb.

4) CBoOOIHBIC 3aTyXarolye KojaeOaHus MPy)KHHHOTO MasTHHUKA. J[eMOHCTpalus 3aTyXaromnx
KoJIeOaHWH Ha MpHUMEpe MPYXHUHHOTO MasTHUKA (TPy3 C JIOMATKOM IBHKETCS B BOJIE); pacueT Ko-
3 PUIMEeHTa COPOTUBIICHUS CPEIbI.

5) CBoOoaHBIE 3aTyxalollde KOJCOAHUS B OIJIEKTPUUYECKOM KOjebaTeabHOM KOHTYpE.
Habmionenne u u3ydyeHue 3aTyXarolUX AJIEKTPUYECKHX KOJIeOaHUi ¢ MOMOINbI0 ocuuiuiorpada:
ompejielieHue Teproja KoneOaHuH, BIMSHHE MapaMeTpoB KosiebatenpHOro kontypa L, C, R Ha
XapakTep 3aTyXarolux KoJieOaHui.

Tema 2.11. Boiny:kaeHHble koe6anus. Pezonanc

1) 3a cueT mepuoaMUYECKOro BO3JCHCTBHS Ha KOJICOATEIbHYIO CUCTEMY BHEUIHEH CHIIOH B pe-
aNbHON KoJiebaTeabHOW cHCTeME MOXKHO MOJIY4YUTh He3aTyxarolue KojeOaHus. BwiHyxnaromias
CHJIa KOMIIEHCHPYET IOTePH SHEPTHH.

2) luddepeninanbHoe ypaBHCHHE BBIHYKICHHBIX KOJcOaHHMI Ha MpHMEpe IBMKEHHUS TPY-
JKUHHOI'O MasiTHHKaA.

3) Pemenne auddepeHnnanbHOT0 ypaBHEHHS BBIHYKICHHBIX KoJcOaHuit. AMmuTyaa u dasa
YCTaHOBUBIIUXCS KOJIEOAHU.
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4) Pe3oHaHC — SIBICHHE PE3KOr0 BO3PACTaHMs AMIUIUTY/bI BBIHYKICHHBIX KOJCOAHUH Mpu
NpUOJIMKEHUU YacTOThI BBIHYKIAIOIIEH CHIIBI K COOCTBEHHON 4acTOTe KOJEOATEIbHOW CUCTEMBI.
AMIUTATY/a BRIHYXACHHBIX KoJieOaHuii. BeiBox hopmysibl i1t pe30HaHCHOM 9aCTOTHI.

5) HccnenoBanue aMILTUTYAbI KOJICOAHUIT TP Pe30HAHCE.

6) IIpuMeps sSIBICHUS PE30HAHCA B IPUPOJIC M TEXHHKE.

Pa3znen 3. JjieMeHTHI CIEKTPAJIbHOTO U PEHTT€HOCTPYKTYPHOI0 AaHAJIU3A

Tema 3.1. CnekTpajbHbIN AHAJIN3 U €r0 POJIb B HAyKe U TEXHUKE
HNuTepakTHBHAA (hopMa — JIEKIUA-BU3YATU3 AU

1) CnexTpaibHblii aHAJW3 — COBOKYITHOCTh METOJIOB KAYECTBCHHOTO M KOJIMYECTBEHHOTO
orpeziesieHusl cocTaBa 00bEKTa, OCHOBAHHAS HA M3YYEHHM CIIEKTPOB B3aUMOJICHCTBUS MAaTEpPUH C
M3JIy4CHHEM, BKJIIOYAsl CIIEKTPHl 3JIEKTPOMArHUTHOTO W3JIYYEHHs], aKyCTUYECKUX BOJIH, pacrpee-
JICHUS 110 MaccaM U SHEPrHsIM 3JIEMEHTAPHBIX YaCTHUIL U JIp.

2) ATOMHBIN U MOJICKYJIIPHBIN CIIEKTPaJbHBIC aHAIU3bI, MACC-CICKTPOCKOINYCCKUN aHaJIN3,
SMUCCHUOHHBIN U a0COPOLIMOHHBIN METOIBI.

3) Ilpaktuueckas (IEMOHCTpAIIMOHHAS) YAaCTh JICKIMH: HAOJIOJCHUE JIMHEHYATHIX CIICKTPOB
U3ITy4eHUs MU, IIUHKA, TATyHHU, CTalu ¢ nomoiisko ctuinockona CJI-12 «Crektpy.

4) Crunockon «Crektp» ¢ (HOTOMETPUUYECKUM KIMHOM MpeJHA3HAYACTCS I OBICTPOTO
BU3YaJIbHOT'0, KAUECTBEHHOTO M MOJYKOJIMYECTBEHHOTO CIIEKTPAIIBLHOTO aHAIN3a CTallel U IBETHBIX
CIJIaBOB B BUJIMMOM oOnacTu crekTpa. CTUIOCKON MPUMEHSIETCS JJIsi SKCIPECCHBIX aHaIU30B, K
TOYHOCTH KOTOPBIX HE MPEABSABISAIOT BBICOKUX TpeOoBaHMil. [IpoaomkuTenbHOCTh aHaI3a OJHOTO
o0Opasiia mo BceM dJeMeHTaM 2—3 MUH.

Tema 3.2. Ilpupoaa u NpouCXoxkIeHHEe PEHTITEHOBCKHUX JIy4eil

1) PeHTreHOBCKOE M3ITy4CHUE — DIICKTPOMArHUTHBIC BOJHBI, SHEPTHs (POTOHOB KOTOPBIX JICHKUT
Ha IIIKaJIe JIEKTPOMATrHUTHBIX BOJIH MEXY YIbTPa(UOIETOBBIM U3JIyY€HUEM U TaMMa-U3JIy4eHUEM
(or ~107" 1o ~107%? m).

2) TlomosxeHue Ha IIKajIe IEKTPOMATHUTHBIX BOJIH. PEHTIT€HOBCKOE U TaMMa-U3JIydeHHUs Tepe-
KpBIBAIOTCS B IMPOKOI o0nactu sHepruil. O6a Tuma u3ydyeHus SBIAIOTCS 3JIEKTPOMAarHUTHBIM U3-
Jy4eHHUEM M TMPU OJUHAKOBOUW SHEpruu (POTOHOB — SKBUBAICHTHHI. Paznmuuue JexuT B crmocobe
BO3HUKHOBEHUS: PEHTT€HOBCKUE JIYYHM MCITYCKAIOTCS MPHU yYaCTHH DJIEKTPOHOB (INOO CBSI3aHHBIX,
a160 CBOOOIHBIX), B TO BpeMsl Kak ramMma-u3;JIy4eHHE HCITYCKaeTCsl B Mpolleccax IeBO30YKICHUs
aTOMHBIX sJIEP.

3) Msrkoe peHTreHOBCKOE M3JIyYEHHE XapaKTepu3yeTcss HauMeHbIeil sueprueil GoToHa u ya-
CTOTOH M3nmy4yeHus (HauOOJbIIEeH NJIMHOW BOJIHBI); )KECTKOE PEHTTEHOBCKOE M3Iy4deHHE 00ajaer
HauOoJIbIIIel PHEeprueil GOTOHA M YAaCTOTOW M3NydeHHs (HauMeHbIeH JJIMHOW BOJIHBI). JKecTkoe
PEHTI€HOBCKOE U3JIy4EHHUE UCIIOIB3YETCS IPEUMYIIECTBEHHO B IIPOMBIIIIEHHBIX LIEJISX.

4) JlabopaTopHble MCTOYHUKH PEHTTEHOBCKOTO M3JIYYEHHs: PEHTTCHOBCKHE TPYOKH, YCKOPH-
TEJIN YaCTHIl (CHHXPOTPOHHOE U3TYUYE€HHUE), MATHETPOHBI.

5) EcTecTBeHHOE PEHTICHOBCKOE M3Ty4eHHE. [IpruMepbl eCTeCTBEHHBIX (IMPUPOIHBIX) MCTOY-
HUKOB PEHTIE€HOBCKOI'O U3JIy4CHHUSI.

6) I[IpumMeHeHne: B MaTepHATIOBEICHUH, KpUCTAIIOrpaduu, XMMUU U OMOXMMHUHU PEHTTCHOB-
CKHE JIy4YH MCIOJIB3YIOTCS AJI BBISICHEHMsI CTPYKTYPbI BELIECTB HA aTOMHOM YpPOBHE IIPH ITOMOIIU
paccesiHUs pEHTI€HOBCKOTO M3JIYYeHHS Ha KPUCTAJLIAX.

Tema 3.3. Kpucrasummueckas pemerka. MexXnjoCKOCTHbIC PpACCTOSTHUS

1) Omnpenenenne KpUCTAIUTMYECKON PEIIETKH.

2) Bupl KpUCTaIIMYECKUX PEIICTOK: HOHHAS, aTOMHAs1, MOJICKY/IsIpHAst, METaLInYeCKasl.

3) B mpocTpaHCTBEHHON  peIIeTKE Yepe3 OT/ACIbHbIC TPYIIBI ATOMOB  MOXHO  IPOBECTH
OCCUMCIIEHHOE KOJUYECTBO MapauIeIbHBIX TUIOCKOCTelH. COBOKYITHOCTH IMapajuIeIbHBIX aTOMHBIX
MJIOCKOCTEM HA3bIBAETCS CEMENCTBOM aTOMHBIX IIJIOCKOCTEH, a pacCTOSHUE MEXAYy HUMH —
MCXKIIJIOCKOCTHBIM PAaCCTOSAHHUEM d KOHI/I‘-IGCTBO aTOMOB, BXOJJAIIUX B Ty WA I/IHyIO IIJIIOCKOCTbD,
Pa3IMYHO U TEM MEHBIIIE, YeM MEHBIIIE MEXKIUIOCKOCTHOE PacCTOSTHHUE.
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Tema 3.4. KauecTBeHHBIN M KOJUYeCTBEHHbI PEHTIeHOCTPYKTYPHbII aHAIN3

1) ®a3oBbiid, peHTreHO(a30Bblii  KAYeCTBEHHBIH  W/MJIM  KOJMYCCTBEHHBI  aHAIN3 —
UACHTU(QUKALMS PA3IUYHBIX KPUCTAUIMYECKMX (a3 U  ONpeAereHue HX OTHOCHTENIBHBIX
KOHIIGHTPAallMii B CMeCAX Ha OCHOBE aHalmM3a IU(QPAKIMOHHONH KapTUHBI, PETHCTPHPYEMOW OT
UCCIIElyeMbIX IOPOLIKOBBIX 00PA3II0B.

2) KauectBeHHbIll (pa3oBbI aHAIM3 MPOBOJSAT CPAaBHEHHEM SKCICPHUMEHTAIBHBIX 3HAUCHUN
MEXIUIOCKOCTHBIX ~ PACCTOSIHUM M OTHOCUTEIIBHBIX ~ MHTCHCHUBHOCTEH C  DTAJIOHHBIMU
pPEHTreHOrpaMMaMU, TaK KaK Ka)<J10€ BEUIECTBO UMEET CBOIO «KAPTHUHY» PACIIOJIOKEHUS JIMHUN HA
pentreHorpaMMe. KadecTBeHHbIN (a30BbIil aHanM3 MO3BOJIAET pa3felaTh M UACHTU(UIUPOBATH
otnensHble (a3pl rereporeHHol cuctembl. OOBEKTaMH HCCIeNOBaHHS B (ha30BOM aHAIIN3E
ABIIAIOTCS METAJLIbL, CIUIABBI, XUMUYECKUE COCAMHEHMSI, MUHEPAIIBL, PYAbIL.

3) KonudecTBeHHbI (a30BBIA aHANU3 SBISCTCS BTOPHIM OJTAalloOM, KOIJIA KayeCTBEHHBIN
¢a3oBblll cocTaB u3BecTeH. KoinmdecTBEHHBI PEHTIeHOBCKHM (ha30BbI aHAIU3 OCHOBAaH Ha
3aBHCUMOCTH MHTEHCUBHOCTHU JU(DPAKIIMOHHBIX OTPAKEHHUH OT coaepikaHus (a3bl B UCCIETYyEMOM
MHOT0()a3HOM MOJUKPUCTALIIMUECKOM 00pasLe.

4) O6bektamu (ha30BOTO aHANIM3a SIBJISAIOTCA HE TOJBKO CaMH METaUIbl M CIUIABBI, HO H
IOBEPXHOCTHBIE CJIOM, M3MEHEHHble B pe3yjibTaTe yYINPOYHEHUs (3aKajka, ILeMEHTalus,
a30THPOBAHUE, XPOMHUPOBAaHWE W T. J.) M B3aMMOJICUCTBHS C BHEIIHEW cpefoi (OKHUCIICHHE,
BBIFOpaHKE, UCTIAPEHUE) WIK APYTUMH MaTepuaiaMu (TpeHue).

4.3. JlabopaTopHble padoThI

VY4eOHbIM IJIAHOM HE IPEIYyCMOTPEHO.

4.4. IlpakTH4YecKue 3aHATHUS

Buo 3anamusn ¢
Ne | Homep Oovem UHMEPAKMUBHOII,
n/n | pazoena Haumenosanue mem npaKkmuueckux 3auamuil (uac) aKmueHoll,
Pucyuniu- UHHOGAUUOHHO
Hbl gopmax, (uac)
1 1. JlaBleHHE B )KUJIKOCTH U T'a3e 0,5 _
2 1. YpaBHeHNE HEPa3pBIBHOCTH CTPYH 0,5 -
3 1. VYpasuenue beprymnu 1 -
4 1 Bs3kocTh (BHYTpeHHEE TpEHUE) 1 TpeHuHr B Mmasion
rpynne (1 yac)
TpeHuHr B majon
5 1. JIBa pexxnma TeueHusl )KUAKOCTH 1
rpynne (1 yac)
TpeHuHr B manou
6 1. MeTo 161 oTIpe/IeIIeHUS BI3KOCTH 1 p
rpynne (1 gac)
7 9 Konebanus. 'apmonndeckue konebaHus U UX Xa- 05
' PaKTEpUCTUKHI ’
8 5 JuddepeHnnansHoe ypaBHEHHE TapMOHUYECKUX 05
Kosie0aHui :
Meroa BekTOopHBIX AuarpamMM. CKOpPOCTb U YCKO-
9 2. peHHE TPU TapMOHUYIECKOM KOJIeOATeIILHOM JIBU- 0,5 -
KEHUU
10 2 OHeprusi MaTepUaJbHOW TOYKH, COBEPIIANOIIEH 05
' rapMOHHYECKHe KojeOaHus ’
11 2 IMapmonunyeckuit ocrusuisitop. [IpyKUHHBIA MasiT- 05
' HUK ’
12 2. Marematnyeckuii 1 PU3NIECKUA MasITHUKH 0,5 -
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13 DneKTpUUecKuil KoieOaTeNbHbINH KOHTYD 1 —
14 CrnoxxeHHe TapMOHHMYECKUX KOJICOAHHW OIHOTO 1
HaIlpaBJICHUs U OIMHAKOBOU 4acTOThl. bruenus
CrokeHue B3aMMHO MEPHEHIUKYISIPHBIX TapMo- TpeHuHr B Masoi
15 HUYECKHUX KOJICOAHWW OJMHAKOBOW 4acTOThI. Du- 1 rpyme (1 gac)
rypsl JIuccaxy
16 3aryxarommue KoneOaHus 1 Tpenunr B Masoi
rpynte (1 yac)
17 Breinyxnennbie koiaebanus. Pezonanc 1 —
18 CnekTpalIbHbIM aHAJIU3 U €r0 POJib B HAYKE U TEX- 1 TpenuHr B Masou
HUKE rpymre (1 gac)
19 [Ipupona u MPOUCXOXKJIEHUE PEHTICHOBCKUX JTY- 1
yen
20 Kpucrannumueckass pemretka. MeXIIOCKOCTHBIE 1
paccTosiHus
21 KauecTBeHHBIH M KOJIMYECTBEHHBI PEHTTEHO- 1
CTPYKTYPHBIN aHAJIN3
UTOro 17 6

4.5. KoHTpoJIbHbIEe MePONPUATHSA: KYPCOBOH MPOEKT (KypcoBasi paboTa), KOHTPOJIbHAS

pabora, PI'P, pedepar

Y4eOHBIM IUTAHOM HE TIPEyCMOTPEHO.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenyuu Komnemenyuu Buo
Kon-6o0 2 .
tep, wac| yueonoii pa- Ouyenka
No, naumenosanue wacoe OITIK 1K Kommn. oomul pe3yabmamos
paz0enos OucyUnIUHbl 4 7 4
1 2 3 4 5 6 7 8 9 10
1. T'mmpomexaHmka 20 + + + + 4 5 JIk, 113, CP 3a4eTr
2. ®dusuka KonedaHui 34 + + + + 4 8,5 JIk, I13, CP 3a4er
3. DIIeMEHTHI CIIEKTPAIBHOTO U 18 + + + + 4 45 | JIx, 113, CP sauer
PEHTTEHOCTPYKTYPHOTO aHAIH3a
ecezo uacoe | 12 18 18 18 18 4 18 — —
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6. IIEPEYEHb VYYEBHO-METOAMYECKOI'O OBECHEYEHHUS JJIs1
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIUXCHA ITO AUCHUIIJINHE

1.

2.

Kum, JI.b. ®usuka. Mexanuka: nadoparopusiii npaktukym / JI.b. Kum, A.A. Kponotos,
N.I". Maxpo. — 4-e uza. nepepad. u jgon. — bparck: bpl'Y, 2010. — 143 c.

Kuwm, JI.b. ®usuka. D1eKTpuuecTBO U JICKTPOMarHeTU3M: JIabopaTopHbIil mpakTukym / J1.b.
Kum, A.A. Kponoros, N.I'. Maxpo. — bparck: bpI'Y, 2014. — 130 c.

Kum, JI.b. ®usnka aTOMHOTO sijpa U 3JIEMEHTAPHBIX YacTHIl: yueOHoe mocodue/ [I. Kum,
J.U. JleBut. — bparck: ®BI'OY BIIO «bpl'V», 2012. —145 c.

Odusuka. MonekynsapHast GU3MKa ¥ TepMOJUHAMHUKA: JTabopaTtopublii mpaktukym/ Kum J1.5.
[u np.] — bparck: bpI'Y, 2014. — 112 c.

Kum, JI.b. ®usnka. DIeKTpHUECTBO U DIIEKTPOMArHeTH3M: 1abopaTtopHslii mpaktukym/ J1.b.
Kum, A.A. Kponotos. W.I'. Maxpo. — 2-e uzn. — bparck: bpI'VY, 2016. — 130 c.

Sckun, A.C. dusuka TBEpPIOro Teja, aTOMa U aTOMHOI'O siipa: JJabOpaTOPHBIN PAKTUKYM /
A.C. Sckun, N.I'. Maxpo, E.T. AreeBa. — bparck: bpI'V, 2014. —160 c.

7. TEPEYEHb OCHOBHOM ¥ JTJONOJJHUTEJbHOM JIUTEPATYPHI,
HEOBXOJUMOI JIJIsI OCBOEHUSA JUCIHUATLTAHBI
Buo Konuuecmeo
Ne Haumenosanue uzoanus sanamus IKIEMNIAPOE qgf:ocg:;b
(VIx, JIP, I13, | 6 6ubauome- ’
KP, 1p) i (3K3/4eu)
1 2 3 4 5
OcHoBHasi IuTeparypa
1. | Tpodumosa T.U. Kypc pusuku: yauedbHOE ocodue st JIk, 96 1
Bysos/ T.M. Tpodpumosa. — 12 wm3n., crepeorwm. — 113,
Mocksa: Axagemus, 2006. — 560 c. Cp
2. | letnad, A.A. Kypc ¢usuku: yueGHOEe mocobue st By- JIk, 99 1
308/ A.A. lletnad, b.M. fABopckmii. —7-e u3a., crepeo- 13,
Tui. — Mocksa: Akagemus, 2008. — 720 c. CP
JlonoJIHUTe/IbHASA JIUTEPAaTypa
3. | UeproB, A.I'. 3amaunuk mo ¢usuke: ydyeOHOEe mocodue I13, 20 1
s BTy3oB/ A.I'. Uepros, A.A, BopoOreB. —8-oe u3j., CP
nepepad. u gon. — M.: @uzmatiurt, 2009. — 640 c.
4. | Bonpkenmireitn, B.C. COopHUK 33134 110 00IIeMy Kypcy I13, 99 1
(bU3UKHU: 1715 CTyIeHTOB TexHuueckux By30B/ B.C. Bomsb- CP
KEHIITeHH. — 3-€ u31., ucnp. u jpom. — Cankr-IlerepOypr:
Kumxnsiii mup, 2007. — 328 c.
6. | CasemseB, U.B. Kypc obmeit pusuku. B 3-x 1. T.1-3: JIx, 97 1
yueOHuk amst BTy308/ U.B. CaBenbeB. — Mocksa: Hayka, I13,
1987. — T.1: Mexanuka. MonekynsipHas ¢pusuka. — 3-¢ CP
u3a., ucrnp. — 432 c.
7. | CaBenbe, U.B. Kypc obmeit puszuku. B 3-x 1. T.1-3: JIk, 97 1
yuebHuk 11 BTy30B/ M.B. CaBenbeB. — MockBa: Hayka, 13,
1988. — T.2: DnekrpudectBo u MarHeTu3M. BomHbl. Or- CP
THKa. — 3-e u3M., ucnp. — 496 c.
8. | Casemse, U.B. Kypc o6meit pusuku. B 3-x 1. T.1-3: JIx, 101 1
yueOnuk 15 BTy30B/ M.B. CaBenneB. — Mocksa: Hayka, I13,
1987. — T.3: KBanroBas ontuka. ATomHasi ¢pusnka. Ou- CP
3uKa TBepaoro tena. Gu3uka aTOMHOTO sIpa U DIEMEH-
TapHbIX yactull. — 317 c.
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8. IEPEYEHb PECYPCOB MH®OPMAIIMOHHO - TEJTEKOMMYHHKALHU-
OHHOI CETH <«WHTEPHET» HEOBXOJIUMBIX JJII OCBOEHUS
TV CIHUTIINHBI

1.OnexTpOoHHBIH KaTamor oubanoTexku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P?21
DBN=BOOK&S21CNR=&Z211D=.

2. DnexkTpounas 6ubaunorexa bpI'Y http://ecat.brstu.ru/catalog .

3. DiekTpOoHHO-0MOINOTEeYHAsl cucTeMa « Y HUBEpCUTEeTCKast Oubnunorexa online»
http://biblioclub.ru .

4. DnexkTpoHHO-OnbIMOTeyHas cucTeMa «M3marenbcTBo «Jlame» http://e.lanbook.com .

5. Uadopmanuonnas cucteMa "EnmHoe okHO qocTyna kK 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snmextponnas 6monmuoreka eLIBRARY.RU http://elibrary.ru .

7. YauBepcuterckas nHbopmanuonnas cucrema POCCHUS (YUC POCCHUSA)
https://uisrussia.msu.ru/ .

8. HanmonanbsHas 3yexkTporHas 6ubianorexka HIB http://xn--90ax2c.xn-plai/how-to-search/.

9. METOJJMYECKHUE YKA3AHUS JUISI OBYYAIOLIUXCSI MO OCBOEHHUIO
JUCHUTIIMHBI

9.1. Meroanuyeckue yKa3aHus JJis1 00y4alOIIMXCS 110 BHINOJHEHHI0 IPAKTHYECKHX PadoT

IIpakTHueckoe 3auaTue Ne 1

Jlasnenue ¢ scuokocmu u 2aze. Ypaeuenue nepaspvienocmu cmpyu. Ypasnenue bepuynnu

ﬂ CJIb 3aHATHA:

HAYYUTHCA pCHIaTh 3ala4u 110 TUAPOANHAMUKE.

3ajanue:
peleHue 3aa4 mo TeMe npaktudeckoro 3austus: [3] Ne 12.45; Ne 12.47; Ne 12.48; Ne 12.50;

Ne 12.52.

Ilops 10K BBITIOJHEHNUS

1. Ilepenucath ycnoBue 3aauu MOJHOCTbIO 0€3 COKpallleHu .

2. Bce 3Ha4yeHHs BENWYMH, 3aJIaHHBIX B YCIOBUSX U MPUBIEKAEMBIX U3 CIIPABOYHBIX TAOJIHII, 3aMUCHI-

BAIOT JJIs1 HATJISIZTHOCTH COKPAIICHHO (CTOJIOMKOM) B T€X €IMHHIIAX, KOTOPHIE 33/IaHbl, U B €IUHU-

1[aX TOM CHCTEMBI, B KOTOPOU BhITIONHsETCS pemieHue (B eauauiax CH).

BBITIOTHUTE HEOOXOAMMEBIE TIOSCHSIONINE YePTESIKHA ¢ 0003HAUCHUEM BCEX BEITUIHH.

HeoOxoaumo ykazath (hu3ndecKkre 3aKOHbI, KOTOPbIE TOKHBI OBITH UCTIOIB30BaHBI, U ApTYMEHTHU-

pOBaTh BO3MOXHOCTh WX MMPUMEHECHHSI JUTsl PEIICHUS JTAaHHOW 3aJavH.

5. C momol1pko 3TUX 3aKOHOB, YUUTHIBAs YCIOBHS 33/1a4H, MOTYYHTh HEOOXOAUMBIE pacueTHbIe (hop-
MYJTBL.

6. BeiBox (hopMyI1 U pelieHue 3a/1a4 CleAyeT COIMPOBOXKAATh KPATKUMHU, HO UCUEPIBIBAIOIIUMU TOSIC-
HEHUSIMU.

7. Wcnonws3oBanHbie B hopmynax OyKBeHHBIE 0003HAUEHUs JOJKHBI OBITH COTJIACOBAHBI C 0003HaUe-

HUSMU, IPUBEJICHHBIMU B YCJIOBHH 33/1a4 M Ha IPUBEICHHOM pUCYHKE. JIOTTOIHUTETbHBIC OYKBEH-

HbIe 0003HAYEHHUS CIIEAYET COMTPOBOXKIATH COOTBETCTBYIOIIUMU OOBICHEHUSIMHU.

[TomyuuB pacdetHyto Gpopmyiry, HEOOXOIUMO ITPOBEPUTH €€ PA3MEPHOCTb.

9. IMocne mpoBEPKH pa3MEPHOCTH MOIYUYEHHBIX PACYETHBIX (POPMYI MPUBOJAUTCS YHCIECHHOE pe-
[IEHHE 3aa4H.

Hw

©o

OcHoOBHas nuTeparypa
Ne 1, Ne 2
JononHuTenpHas IUTEpaTypa
Ne3, Ne5 Ne8
3a/1aHue JII CaMOCTOSTEIbHOW PAOOTHI:
1. TIpopaboTath peKOMEHIyeMble HICTOYHUKH, OCHOBHYIO U JOTIOTHUTEIBHYIO JTUTEPATYPY 1O U3Y-
4aeMOU TeMe C IeNIbI0 YTITyOJIeH s, CHCTEMATH3AIlUU M PACIIUPEHUS MTOTYICHHBIX 3HAHHA.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://нэб.xn-p1ai/how-to-search/

2. Pemuts 3amaun: [3] Ne 12.46; Ne 12.49; Ne 12.51.
3. OTBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI JUISI CAMOIIPOBEPKH.

KoHTpoJIbHBIE BOIPOCHI /1 CaMOIIPOBEPKHU:

Jaiite onpeneneHne HECKUMAEMOM KUAKOCTH.

Uro nasbiBaetcs naBienneM? Kakas opMyiia BeIpakaeT CMBICT 3TOTO TIOHATHS?

Kaxosa eqununa gasienus B CU? Chopmynupyiite onpeaeneHne 3TOi eTUHHIIBL.

HazoBute BHEeCHCTEMHbIE €AMHUIIBI IaBJICHUS, UCIIOIb3YEMbIE HA MPAKTHUKE.

Uto Ha3bIBalOT ruipocTaTuyeckuM aasienremM? Kakosa ero npupoga?

BriBeuTe Gpopmyiy THAPOCTATUIECKOTO JABICHHUS.

Kak dopmynupyercsa 3akon Apxumena? BoiBequte dhopmyily, onpeAensonlyl0 3HaYeHUE ap-

XUMEJI0BOM cuiibl. B Kakoii Touke Tena oHa MpuiioxeHa?

8. Uro Ha3BIBAIOT JIMHUSIMH TOKA, TPYOKOM TOKa?

9. Tlomyuute ypaBHEHHE HEPA3PHIBHOCTH CTPYH.

10. Kakyro *KHIKOCTh Ha3bIBAIOT HjaeanbHOU? Mcronb3ys 3aKOH COXpPAHEHUS SHEPTUHU, BBHIBEIUTE
ypaBHeHUE bepHyIm U1 HACanbHON KUJIKOCTH.

NoakowhE

IIpakTnyeckoe 3ausaTue Ne 2

Bazkocmuv (6nympennee mpenue). /léa pexcuma meueHus HuoKocmu

! !GJ'IB 3aHATHUA:

HAYYUTHCA pCUIaTh 3a4a4 110 THAPOANHAMUKE C YUCTOM BA3KOCTH PCAJIbHBIX )KHI[KOCTGﬁ (FaBOB)

3ajiaHue:
pelieHune 3a1a4 1o Teme npaktudeckoro 3auatus: [3] Ne 12.53; Ne 12.55; Ne 12.57; Ne 12.59; Ne12.60.

I1OpsIAOK BBINOJHEHUS:

1. Ilepenucath ycnoBHe 3a7jauyl MOJIHOCTBIO O€3 COKPALLICHUH.

2. Bce 3HaueHHs BEIMYMH, 33JJaHHBIX B YCIIOBHX U IMPUBIIEKAEMBIX U3 CITPABOYHBIX TAOJHII, 3aITH-

CBIBAIOT JIJIsl HAITIIHOCTH COKPAIIEHHO (CTOJIOMKOM) B T€X €MHUIAX, KOTOPBIE 3aIaHbl, U B

€MHMIIAX TOM CUCTEMBbI, B KOTOPOH BhINONHAETCS peweHue (B equnumax CH).

BeinonHuTh HE0OXOMMBIE MOSICHAIOLINE YEPTEKU C 0003HAUEHUEM BCEX BETMYMH.

4. HeoOxonuMo yka3zath (pU3MUECKHE 3aKOHbI, KOTOPbIE JOJIKHBI OBITH UCIIOJIb30BaHbl, U apIyMEH-
TUPOBATH BO3MOKHOCTh MX IPUMEHEHUS JJIs PELLIEHUS TaHHOM 3a/1auH.

5. C momouibIo 3TUX 3aKOHOB, YUUTHIBAs YCIOBUS 3a/1a4H, MOJIYYUTh HEOOXOIUMBbIE pacUeTHBIE
bopMyIbI.

6. BriBox (hopMyn 1 pemieHne 3ajad cleayeT COMPOBOXKIATh KPATKUMH, HO UCUEPITBIBAIOIIIUMH I10-
SCHEHUSIMHU.

7. Wcnonp3oBaHHbIe B (hopMysiax OyKBEHHbIE 0003HAUEHUS JOJKHBI ObITh COTJIaCOBAaHbI ¢ 0003Ha-

YEHUSIMH, TPUBEICHHBIMY B YCIIOBUH 3aJja4 U Ha NIPUBEICHHOM PUCYHKE. J[ONIOTHUTENbHBIE

OykBeHHbIE 0003HAUYEHHUS CIIEIYET CONPOBOXKIATh COOTBETCTBYIOLIUMH OOBSICHEHUSIMH.

[TonyuuB pacueTHyI0 GOpPMYILy, HEOOXOAMMO IPOBEPUTH €€ Pa3MEPHOCTb.

9. Tloce mpoBepKH pa3MEPHOCTH MOTYYSHHBIX PACYETHBIX ()OPMYIT IPUBOIUTCS YUCIECHHOE pe-
LICHHUE 3a]Ia4H.

w

o

OcHOBHas uTeparypa
Ne 1, Ne 2
JlonmonHuTENBHAS IUTEpATYypa
Ne3, Ne5 Ne8
3aJaHue U1 CaMOCTOITEILHON paOOTHI.
1. IlpopaboTaTh peKOMeHAyeMbIe HICTOYHUKH, OCHOBHYIO U JIOTIOJTHUTEIBHYIO TUTEPATypy O H3Y-
4aeMOM TeMe C MEbI0 YIITyOIeHUs, CHCTEMAaTHU3alMK W PACIITUPEHHS TIOTyYeHHBIX 3HAHUM.
2. Pemmmts 3amaun: [3] Ne 12.54; Ne 12.56; Ne 12.58.
3. OTBeTUTH Ha KOHTPOJIBHBIC BOTIPOCHI JIJIST CAMOIIPOBEPKH.

KOHTDOHBHBIC BOIIPOCKHI JJISI CAMOIIPOBECPKU ..

1. Yro Takoe BA3KOCTH?

2. B uem 3akmouaeTcs MEXaHU3M BHYTPEHHETO TPeHUsA?
3. UTto Takoe rpaiueHT CKOPOCTH?
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4. 3anumute GopMyy JUIS CUIIbl BHYTPEHHETO TPEHUS U TOSCHUTE €e.

Yro Takoe JTUHAMUYECKas BA3KOCTh, KAKOB €€ (PU3MUecKuii cMbIC?

6. Uro Takoe KMHEMaTH4eCKas BSI3KOCTh? 3anummuTe GOpMyiTy CBSI3U KHHEMATHISCKON U TMHAMHUYE-
CKOM BA3KOCTH.

B kakux eqununax B cucreme CU n3mepstores JuHaMU4YecKass 1 KHHEMAaTUYEeCKasl BA3KOCTH?

8. Kak 3aBucHT KOO PHUIHUEHT BI3KOCTH KUIAKOCTEH 1 Ta30B OT TEMIIEPATyPHI?

o

~

IIpakTu4yeckoe 3ausaTue Ne 3

Memoowt onpedenenusn éazxkocmu

ﬂ CJ1b 3aHATHUA.

HAYYUTHCS U3MEPSTh KOA(DOUIIMEHT AMHAMUYECKOM BI3KOCTH KUIKOCTH (BOJDI).

3ajaHue:
BBITIOJTHUTH JTA00PaTOpHYIO padoTy «OnpeaeneHue BI3KOCTH KHUIKOCTH MPHU CIIOUCTOM TEUECHUH TI0

y3KOi TpyOe».

ITopsA 10K BBIOIHEHHUS:

1. JIuHe#Koi U3MEpUTh BHICOTY YPOBHS KUAKOCTU N1 B cocye.

2. OnyctuTh TpyOKY CBOOOJHBIM KOHIIOM B MEPHBIH CTaKaH, OJHOBPEMEHHO BKJIIOUUThH CEKYH/10-
Mep U U3MEPUTH BpeMs t, B TeueHHe KOTOPOro yepe3 TPYOKy B CTaKaH MepeTeyeT KUJKOCTh 00b-
emoM 0,1 — 0,3 nuTpa (1Mo yKazaHUIO MpenogaBaTess).

3. M3mepuTh BBICOTY YPOBHS KHKOCTH B cOCye N2 mocie BeITekaHus U BRICOTY KOHIIA TPyOKH h
HaJ IOBEPXHOCTHIO CTOMKH.

4. OnsIT MOBTOPUTH S5 pa3 AJsl OJHOTO U TOTO K€ 00beMa KUAKOCTU. Pe3ynbTaTel U3MepeHuil 3aHe-

CTH B TaOJIHILy.

Boruncnuth cpenHee apupMeTnueckoe 3HaYeHUE BPEMEHHU.

6. ITo popmyie
nR“(hl;hz —hjpgt
7= 8V

Paccuurate 3HaueHue I(OE)(b(I)I/II_II/ICHTa JUHAMHUYECKOM BS3KOCTH n, IoACTaBUB CPECAHEC apI/I(I)MC-

o

THUYECKOE 3HAYEHUE BPEMEHU <t> . 3Hadenue paguyca R u mmHb | TpyOKH CIpOCHTH y Mperoaa-

BaTessl WK JIaOOpaHTa.
7. Haiinute abCONMIOTHYIO Y OTHOCUTENIBHYIO TIOTPEUTHOCTH Pe3ybTaT, UCXOI U3 TaOJIMYHOTO 3Ha-
YEHUST UICKOMOU BEJIINYNHEL:

; E= M100%.
n
OcHOBHas uTeparypa
Ne 1, Ne 2
JlononHurenpHas IuTeparypa
Ne3, Ne5 Ne8

An=ln-n,.,,

3aaHue U caMOCTOSITEIbHON PaOOTHI:
1. TIpopaboTtaTh peKOMEHAyeMblE€ HCTOYHUKH, OCHOBHYIO U JIOTIOJIHUTENILHYIO JINTEPATypy O H3yda-
MO TeMe C IENbI0 YITyOIeHHs, CACTEMATU3AIMK W PACIITUPECHHS TIOJTyUCHHBIX 3HAHHM.
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2. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI JIJIs1 CAMOIIPOBEPKHU.

KoHTponbHbIE BONPOCHI /111 CAMOIIPOBEPKH

1. OObsicHUTE BOZHUKHOBEHUE BA3KOCTH (BHYTPEHHETO TPEHUS) B KHAKOCTSAX M 3alUIIUTE POopMyITy
Herorona.

[Tosicuute uznueckuii cMpica K03 PUIEHTa BA3KOCTH 77 U OT YETO OH 3aBUCHUT?

3. HaszoBure BHIBI TeueHHs BA3KOW >kuaKocTd. Hanmmmure dhopmymny Peiinonbica ans Te4eHUs KU I-
KOCTH B KpYTJIOii TpyOe.

Brisenute Gpopmyny [lyaseitns u uccnenyiite ee.

5. BriBenure pabouyio hopmyiy.

no

&

IlpakTu4yeckoe 3ausaTue Ne 4

Koneoanus. Fapmonuuecxue Kole0anua u ux xapakmepucmuku

! !CJ'IB 3aHATUA: U3YYUTb r'APMOHHUYCCKUC KoJIe0aHMs U BX XapaKTECPHUCTHUKH.

3ajaHue:
pelieHune 3a/1a4 1o TeMe npakTiudeckoro 3auatus: [4] Ne 12.4; Ne 12.7; Ne 12.12; Ne 12.16; Ne 12.21

ITopsAI0K BBINOJHEHUS:

1. IlepenucaTh ycioBUe 3aa4u MOJHOCTHIO 0€3 COKpaIleHU .

2. Bce 3HaueHHs BEIMYMH, 33JJaHHBIX B YCIIOBHSX U IMPUBJIEKAEMBIX U3 CIIPABOYHBIX TAOJHII, 3aITH-

CBIBAIOT ISl HATJISIAHOCTH COKPAILIEHHO (CTOIOMKOM) B TEX €MHUIIAX, KOTOPbIE 3aaHbl, U B

€JIMHUIIAX TOW CUCTEMBI, B KOTOPOH BhINONHsAETCA penieHue (B enunumax CH).

BbImomHUTE HEOOXOAUMBIE MOSCHSIOLINE YEPTEKHU C 0003HAUCHUEM BCEX BEIHUMH.

Heobxonnmo ykaszarh pusndeckue 3aKk0Hbl, KOTOPbIE T0JKHBI ObITh NCIIOJIb30BaHbI, U apTyMEH-

TUPOBATh BO3MOYKHOCTh UX MPUMEHEHHUS JIJISl PEIICHUs JTaHHOM 3a1a4H.

5. C nmomoImipio 3TUX 3aKOHOB, YYUTHIBAs YCIOBHS 3a/1a4H, IIOJIYYUTh HEOOXOMMBIE PacCUETHBIC
bopMyIBL.

6. BriBox (hopMyn 1 pemieHne 3ajad cleayeT COMPOBOXKIATh KPATKUMH, HO UCUEPITHIBAIOIIIUMH I10-
SICHCHUSIMU.

7. Wcnonp3oBaHHbIe B (hopMysiax OyKBEHHbIE 0003HAUEHUS OKHBI ObITh COTJIAaCOBAaHbI C 0003Ha-

YEHUSIMH, TPUBEICHHBIMY B YCIIOBUH 3aJja4 U Ha NIPUBEICHHOM PUCYHKE. J{ONIOTHUTENbHBIE

OykBeHHbIE 0003HAUYEHHUS CIEYET CONPOBOXKIATh COOTBETCTBYIOLIUMH OOBSICHEHUSIMH.

[Tony4uB pacueTHyt0 GOpMYIy, HEOOXOAUMO NMPOBEPUTH €€ Pa3MEPHOCTb.

9. Ilocne mpoBepKH pa3MEPHOCTH MOTYYSHHBIX PACYETHBIX (POPMYII IPUBOAUTCS YUCIECHHOE pe-
LICHHE 3a]Ja4H.

> ow

o

OcHoBHast TuTepatypa
Ne 1, Ne 2
JlonmonHuTenbHAS IUTEpATYypa

Ne 4, Ne 6
3a/iaHue s cCaMOCTOSTEILHOM PabOTHI:
1. TIpopaboTtaTh peKOMEHyeMbIe HICTOYHHKH, OCHOBHYIO U JIOTIOJHUTEIIEHYIO JTUTEPATyPy 1O H3Y-
4aeMOoU TeMe C IeNIbI0 YIITyOJIeH!s], CHCTEMAaTH3allii U PacIIMpPEHUs TOTyYSHHBIX 3HAHUH.
2. Pemuts 3amaun: [4] Ne 12.6; Ne 12.8; Ne 12.9; Ne 12.20.
3. OTBeTUTH Ha KOHTPOJbHBIE BOTIPOCHI JJISi CAMOIIPOBEPKH.

KoHTpOTbHBIE BOIIPOCHI JIJIsl CAMOIIPOBEPKH :

1. Yto moHumaroT moj mpoieccom konebanuit? Uto Takoe cBoOOAHBIC (MM COOCTBEHHBIE) KONeOa-
HHS?

2. Kakue xone0aHusi Ha3bIBAIOTCS TaPMOHUYECKUMU? 3alHINNUTE YpaBHEHUE TapMOHUYECKUX KoyeOa-

HUM M KaKO€ OHO UMEET PEIIICHUE.

Yo Takoe aMIUTMTY/Ia, YacTOTa U MEPHOJ KoleOanmii?

3anummte nuddepeHnranTbHoe ypaBHEHHE TAPMOHUYECKHX KOJIeOaHW U KaKOe OHO MMEET pellie-

HUE.

5. OnumuTe MEeTo BEKTOPHBIX AHArpaMM.

How
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6. 3anummuTe GOpMyNBl 1T CKOPOCTH, YCKOPEHHS, YHEPTUM MaTepUaIbHOW TOYKH, COBEPIIAIOIICH
rapMOHUYECKHE KOJIeOaHusl.

IIpakTHyeckoe 3anaTue Ne 5

I'apmonuueckuit ocyunnamop. Ilpyscunnotit, mamemamuueckuil u pusuueckuii MasmHuUKu

ﬂeﬂb 3aHATUA: U3YUYUTDH I‘apMOHI/I‘-IeCKI/Iﬁ OCHHUJIIATOP U KOJIeOAHHS MAsSTHUKOB.

3agaHue:
pelieHue 3aja4 1Mo TeMe npaktudeckoro 3anatus: [3] Ne 6.36; Ne 6.39; [4] Ne 12.23; Ne 12.26;

ITopsiaoK BEIIOIHEHMS

1. Ilepenucarp ycnoBHe 3a7auyl MOJHOCTHIO O€3 COKPAIICHUH.

2. Bce 3HaueHus BeTMYMH, 33JJaHHBIX B YCJIIOBHUSIX U MTPUBJIEKAEMBIX U3 CIIPABOYHBIX TaOJIHII, 3aITH-

CBIBAIOT ISl HATJISTHOCTH COKPAILIEHHO (CTOJIOMKOM) B T€X €IMHHUIIAX, KOTOPBIC 3a/1aHbI, U B

€IMHUIIAX TOW CHCTEMBI, B KOTOPOH BhIMOJHsAETCA perieHue (B enuaumax CH).

BrinoaHuTs He00X0AMMBIE TTOSICHSIOIINE YePTEXKH C 0003HAYCHUEM BCEX BEIUYHH.

HeoOxoaumo ykazath (hru3nueckue 3aKOHbI, KOTOpPbIE JOJKHBI OBITh UCIIOJIH30BaHbI, U ApTYMEH-

THPOBATh BO3MOXKHOCTh UX MMPUMEHEHHUS JIJISl PEIICHUS TaHHOM 3a1a4H.

5. C nomolIpko 3TUX 3aKOHOB, YYUTHIBAs YCIOBHS 33/1a4H, MTOTYYUTh HEOOXOIUMBIE pacUeTHHIE
(bopMyIIBL.

6. BeiBox hopMyI1 U pelieHue 3a/1a4 ClIeAyeT COPOBOXKAATh KPATKUMHU, HO UCUEPIBIBAIOIIUMU TTO-
SICHCHUSIMU.

7. WUcnonp3oBanHbie B hopMysax OyKBEeHHbIE 0003HAUEHUS JOJKHBI ObITh COTJIACOBAHBI ¢ 0003HA-
YCHUSMHU, PUBEACHHBIMU B YCIIOBUH 33J1a4 U Ha TIPUBEJICHHOM pUCYHKe. JlomOTHUTEIbHBIS
OyKkBeHHBIE 0003HAUEHUS CIIEIYET COMPOBOKIATH COOTBETCTBYIOIIUMH OOBSICHEHHUSIMH.

8. IMomyuuB pacueTHyO GOpMyTy, HEOOXOIUMO ITPOBEPUTH €€ PA3MEPHOCTD.

9. INocne mpoBepKH pa3MEPHOCTHU MOIYUYEHHBIX PACYETHBIX (POPMYI MPUBOAUTCS YUCIECHHOE pe-
IICHHUE 3aJa4H.

Hw

OcHOBHas UTEpaTypa
Nel, Ne 2
JlonomHuTENbHAS TUTEPATypa
Ne3, Ne4, Ne 6
3agaHue JUIs caMOCTOSTEIbHON PaOOTHI:
1. IIpopaboTaTh peKOMEHIyeMble UCTOUHHKH, OCHOBHYIO M JIOTIOJIHUTEIBHYIO JIUTEPATYPY O U3Y-
4aeMOll TeMe C LeNbI0 YIITyOJIeHHs, CHCTEeMAaTH3alliH U PAaCIIMPEHUS MTOTyYCHHBIX 3HAHHH.
2. Pemmth 3amaun: [4] Ne 12.25; [3] Ne 6.38; Ne 6.40.
3. OTBeTHTH Ha KOHTPOJBHBIE BOIIPOCHI JUIsi CAMOIIPOBEPKH.

KoHnTpoasHBIE BOIPOCHI JUISI CAMOIIPOBEPKH .

1. Yto Takoe rapmonuueckuit ocuuuistop? [IpuBeaute nmpumepsl MOJOOHBIX KOJI€OATENbHBIX CH-
CTEeM, 3alUIINTE TSl HUX 0011ee ypaBHEHHE KOJIe0aTeTbHOTO BUKEHUS.

2. JlaiiTe ompeneneHue MPY>KUHHOTO, MAaTEMATHYECKOTO U (PU3NYECKOTO MASTHUKOB. 3alHIIUTE
(bOpMyIIBI ISl IEPHOIOB KOJICOAHMIT MasSTHUKOB U TOSICHUTE UX.

3. Urto Ha3BIBAIOT MPUBEACHHON ATUHON, TOUYKOM KayaHUs MasTHUKA?

IIpakTuyeckoe 3ausaTHe Ne 5 (mpoaoJiKeHne)

Dnexmpuueckuii KonedbamenvHvlii KOHMYP

[{enb 3aHATHS: U3yYUTH JIEKTPOMArHUTHBIE KOJeOaHus, BO3HUKAIOIIUE B AIEKTPUUECKOM KoJeba-
TEJIbHOM KOHTYpE.

3anaHue: penieHue 3a1a4 1Mo TeMe npakTuaeckoro 3auatus: [4] Ne 14.1; Ne 14.3; Ne 14.7; Ne 14.9.

ITopsA 0K BBIOIHEHHUS:
1. Tlepenucatp ycnoBHe 3a7auyl MOJHOCTBIO O€3 COKPAICHUH.
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2. Bce 3HaueHHS BEMYMH, 33JJaHHBIX B YCIIOBHSX U MPUBJIEKAEMBIX U3 CITPABOYHBIX TaOJIHII, 3aITH-
CBIBAIOT ISl HATJISITHOCTH COKPAIIEHHO (CTOIOMKOM) B TEX €IMHUIIAX, KOTOPHIE 3aaHbI, U B
€IMHUIIAX TOW CHUCTEMBI, B KOTOPO# BhINONHsAETCS perieHue (B exuaunax CH).

BrINOMTHUTE HEOOXOAMMEBIE TOSCHSIONINE YePTESIKU C 0003HAYCHUEM BCEX BEITUUHH.

HeoOxonumo yka3aTh (pU3HUECKUE 3aKOHBI, KOTOPBIC JOJDKHBI OBITh HCIIOJIB30BAHbI, U apTyMEH-

TUPOBATh BO3MOKHOCTh MIX IPUMEHEHUS JJIs1 PEIICHUS TaHHOM 3a/1a4u.

5. C nmomoIipio 3TUX 3aKOHOB, YYUTHIBAs YCIOBHSI 33]1a4H, IIOJIYYUTh HEOOXOJMMBIC PaCUCTHBIC
dbopmybL.

6. BeiBoa (hopMyn 1 pemieHne 3aad CleayeT COPOBOXKIATh KPATKUMHE, HO UCUEPITBIBAOIIIUMH I10-
SICHEHUSIMU.

7. Ucnonws3oBanHbIe B (hopMysax OyKBEHHBbIC 0003HAYCHUS JOKHBI OBITH COTJIACOBAaHbBI ¢ 0003Ha-
YCHUSIMH, TIPUBEJICHHBIMY B YCJIIOBUY 33714 U HA MPUBEJICHHOM pUCYHKE. J[OnOTHUTEIbHBIE
OyKBEHHBIC 0003HAYCHHUS CIICAYET COMPOBOXKIATH COOTBETCTBYIOIIUMHU OOBSICHCHUSIMH.

8. IMomyuuB pacueTHyO GopMyTy, HEOOXOIUMO ITPOBEPUTH €€ PA3MEPHOCTD.

9. Tloce mpoBepKU pa3MEPHOCTH MOTYYSHHBIX PACYETHBIX POPMYJT IPUBOIUTCS YUCICHHOE pe-
[ICHHUE 33JIa9H.

Hw

OcHoOBHas uTepaTypa
Nel, Ne 2
JlonoHUTEIbHAS JIUTEPATypa

Ne 3, Ne7
3ajaHue I CaMOCTOSTEIbHOW PAOOTHI:
1. TIpopaboTaTh peKOMEH/yeMbIC HCTOYHUKH, OCHOBHYIO M JIOTIOJHUTEIIBHYIO JINTEPATYPY M0 U3Y-

4aeMO TEeME C IIEeJIbI0 YTIITyOJICHHUS, CHCTEMATU3aIlu| M PACITUPEHHUSI TOJTyYCHHBIX 3HAHUH.

2. Pemuth 3amaun: [4] Ne 14.2; Ne 14.4; Ne 14.6; Ne 14.8.
3. OTBeTUTH Ha KOHTPOJIbHBIC BOIPOCHI JJIs CAMOIIPOBEPKH.

KoHTpoibHbIE BOMPOCHI /171l CAMOIIPOBEPKH .

1. Maiite onpeaeneHne 3IEKTPUIECKOTO KOJIeOaTeIbHOT0 KOHTYpA.

2. 3anumute aupdepeHIranbHOe ypaBHEHHE CBOOOIHBIX FapMOHMYECKHX KoyeOaHMU 3apsaa B
KoJIe0aTeIbHOM KOHTYpE.

[Tonyuure popmyny TomcoHa.

3anummTe ypaBHEHUs ISl CUJIBI TOKA W PA3HOCTH MOTEHIMAJIOB HA OOKIIaJKax KOHAEHCATOpa B
K0JIeOaTeIbHOM KOHTYDE.

5. Kakyro BenMunHy Ha3bIBalOT BOJHOBBIM COTIPOTHUBIICHUEM KOJIE0ATEIIbHOTO KOHTYpa?

~ow

IIpakTuuyeckoe 3ausaTue Ne 6

Chosicenue capmoHu1ecKux Ko1e0anuil 00H020 Hanpaeienus u 00UHaxkoeoll wacmomal. bu-
enusa. Cnoocenue 63auMHO NEPREHOUKYTIAPHBIX 2APMOHUYECKUX KOJ1eOAHUll 00UHAKOBOU Ua-
cmomul. Quzypul JTuccasrxcy

[lenb 3aHATHA: HAYYUTH CTYIACHTOB CKJIaJIbIBaTh FApMOHHYECKHUE KOJIEOaHHs OJIMHAKOBOI 4acTOTHI;
OTIpeNeNATh aMIUIUTYAY U YacTOTy Pe3ylIbTUPYIOLIEro KojeOaHHs; MPOJeMOHCTPUPOBATh (DUTYPBI
JInccaxy ¢ MOMOILBIO ocuMIuIorpada.

3anaHue: pelieHue 3a1av 1o Teme npaktudeckoro 3ansatus: [3] Ne 6.14; Ne 6.17; Ne 6.21; [4]
Ne 12.38; Ne 12.40.

[TopsAIOK BBIMOTHEHHUS
1. Pemenwue 3amay:

— MepenucaTh yCIOBHE 3a/1a4M MOTHOCTHIO 0€3 COKpaIeHHIA;

— BCE 3HAYCHUS BETMYMH, 33JaHHBIX B YCIOBHUSX U MPUBJICKAEMBIX U3 CIIPABOYHBIX TaOJIHII, 3a-
MUCBIBAIOT JI HArJIdAHOCTHU COKpallCHHO (CTOJ'I6I/IKOM) B TCX CJAMHHUIAX, KOTOPLIC 3aJlaHbl, U B
€MHHIIAX TON CUCTEMBI, B KOTOPOH BBIMONHsETCs penieHue (B equauiax CH);

— BBINIOJTHUTH HEOOXOIMMBIE MOSICHSIOUINE YEPTEKHU C 0003HAUYEHUEM BCEX BEJIMYMH;

— yKazarhb (hU3MYECKHE 3aKOHbI, KOTOPbIE JOKHBI ObITh MCIIONb30BAaHbI, U apryMEHTHPOBATh
BO3MOXHOCTb UX NPUMCHCHUSA JIA pCIICHUS IIaHHOI>'I 3aJ1a4u,

— MOJYYUTh HEOOXOAMMBIC pacUeTHBIC (DOPMYIIHI,
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— BBIBOJ] OPMYJI M pEIICHHE 3a[a4d CIEeIyeT COMPOBOXKAATh KPATKUMH, HO WCUEPITHIBAIOIIINMU
MOSICHCHUAMU,

— HUCTOJIb30BaHHBIC B (popmysiax OyKBEHHBIE 0003HAYCHHS JOJDKHBI OBITH COTJIACOBAHBI C 000-
3HAYCHUSMU, TIPUBEJACHHBIMU B YCIIOBHH 33/1a4 ¥ Ha TPUBEJACHHOM PHUCYHKE; JOTIOJIHHUTEIbHBIC
OyKBEHHBIE 0003HAYCHUS CIIECIYET COMPOBOKIATH COOTBETCTBYIONIUMH OOBSICHCHHUSIMH;

— TIOJIyYHB PACYETHYIO OPMYILy, HEOOXOAMMO IPOBEPHUTH €€ Pa3MEPHOCTH;

— TI0CJI€ TPOBEPKH Pa3MEPHOCTH IMOJYYCHHBIX PACYETHBIX (POPMYII IPUBOAUTCS YUCICHHOE pe-
[ICHHUE 33JIa4H.

2. lemonctpauus ¢uryp Jluccaxy ¢ momoibto ocuusuiorpada (;mabopatopHas ycranoBka «I'pany-
MPOBKa 3BYKOBOTO reHepaTopa MeToaoM ¢uryp Jluccaxy»):

o/ | @—@¢=0 n/4 /2 3n/2 T
®1= M2 /} \
m1=2m2

—Z =
Z Z
2m01=3m; N N
M N N

Ecnu vactota 0gHOTO M3 B3aUMHO NEPHEHOUKYJSPHBIX KoJeOaHWH W3BECTHA, TO IO BHUILY (PUTYpBI
MOYKHO OIPEACIUTh YaCTOTY IPYroro KoiebaHus, ojb3ysach COOTHOLICHUEM:

n n
— wm V, =v, 2.
n, n,

< |><<

y

OcHOBHas UTEpaTypa
Nel, Ne 2
JlonoHuTENbHAS TUTEPATypa
Ne3, Ne4, Ne7
3agaHue JUIs caMOCTOSITEIbHON PaOOTHI:
1. IIpopaboTaTh peKOMEHIyeMble UCTOUHHKH, OCHOBHYIO M JIOTIOJIHUTEIBHYIO JIUTEPATYPY O U3Y-
4aeMOll TeMe C LeNbI0 YIITyOJIeHHs, CHCTEMAaTHU3alliH U PAaCIIMPEHUS ITOTYYSHHBIX 3HAHUH.

2. Pemntsh 3amaun: [4] Ne 12.32; Ne 12.40; [3] Ne 6.18; Ne 6.30.
4. OTBETHTH Ha KOHTPOJBHBIE BOIIPOCHI JUIsi CAMOIIPOBEPKH.

KoHTpOJabHBIE BOIPOCHI JIJISI CAaMOIIPOBEPKH.

1. TlosicauTe B 4eM CyTh METO/Ia BEKTOPHBIX JUATPAMM.

2. 3anuimmTe ypaBHEHUE Pe3yJIbTUPYIOUIETO KoJeOaHUs MPH CI0XEHUU JIBYX KoJeOaHUil OJHOTO
HaIpaBJIeHUs ¥ OJMHAKOBOM yacToThl. Kak ompenensitorcst aMrmuTyna u (pasa pe3yabTUpyroIie-
ro KojaeOaHus.

Kaxkune konebanus Ha3piBatlOT OneHnsiMu? Kak onpeaensroTes aMIiuTy1a ¥ 9acToTa OueHui?
3anumuTe ¥ NOSICHUTE YPAaBHEHHUE JIIIUICA — YPABHEHUE 3aMKHYTOM TPAaeKTOpPHUHU, MO KOTOPOH
JIBUKETCSI MaTE€pUaIbHAasl TOYKA, Y4aCTBYIONIAsA OJJTHOBPEMEHHO B JIBYX FTAPMOHUYECKUX B3aUMHO
MEPICHIUKYISIPHBIX KOJICOAHUSIX.

5. Kakue konebanus SBIAIOTCSA TMHEHHO MOISPU30BAHHBIMU? IUPKYJISAPHO MOJIIPU30BAHHBIMU?

Hw

IIpakTnueckoe 3ausaTue Ne 7

3amyxarwowue u ¢vlHyHcOeHHble Koeoanus. Pezonanc
ﬂeﬂb 3aHATUS.

U3YYUTH 3aTyXalollhe U BBIHYKICHHbIE KOJeOaHUs, pACCMOTPETh UX XapaKTEPUCTHUKH; BBISC-
HUTb, IPU KAKUX YCIOBUSIX BO3HUKAET PE30OHAHC
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3agaHue:
pellieHre 3a1a4 1Mo TeMme mpakTtudeckoro 3ausatus: [3] Ne 6.64; Ne 6.66; [4] Ne 12.45; Ne 12.50;

Ne 12.55.

ITopsimoK BEIIOJHEHHS .

1. JlemoHCTpanus 3aTyXaroMuX MEXaHUYECKUX M AJICKTPOMArHUTHBIX KOJICOAHWUW C TIOMOIIBIO Jia-
OOpaTOpHBIX YCTaHOBOK: «lI3ydeHune 3aTyXaromux MEXaHWYECKHX KoJeOaHui»; «3aTyxaromnme
AJICKTPUUECKUE KOJICOaHUS»

U

2. Pemenue 3amay:

— MepenucaTh yCIOBHE 3a/1a49H IMOJTHOCTHIO O€3 COKpAICHHIA;

— BCE 3HAYCHUS BEIMYMH, 33JaHHBIX B YCIOBUSIX U MPUBJICKAEMBIX U3 CIIPABOYHBIX TaOJIHII, 3a-
MMACHIBAIOT JIJII HAIVSIIHOCTH COKPAIICHHO (CTOJIOMKOM) B T€X €IWHUIIAX, KOTOPBIC 3aJaHbl, U B
€IMHUIIAX TOW CUCTEMBI, B KOTOPOH BhINOJHsAETCS pereHue (B enuauiax CH);

— BBITIOJTHUTH HEOOXO0IUMBIE TIOSICHSIOIINE YEPTEIKHU ¢ 0003HAUCHHEM BCEX BEIMYHH;

— yKazaTh (pu3nyecKue 3aKOHBI, KOTOPBIE JODKHBI OBITh HCIOJB30BaHbl, U apTyMEHTHUPOBATH
BO3MO’KHOCTh UX MPUMEHEHHS ISl PEIICHUS TaHHOW 3a/1auu;

— MOJIyYUTh HEOOXOUMBIE pacUeTHBIE (POPMYIIBI;

— BBIBOJI (DOPMYIT M pellleHHe 3a7ad CJIEIYEeT COMPOBOXKAATh KPATKUMH, HO MCUEPIBIBAIOITUMU
MOSICHEHHUSIMH,

— HCIONb30BaHHbIE B (popmynax OykBeHHBbIE 0003HAYEHUS JOJKHBI OBITH COTJIACOBAHBI ¢ 000-
3HAYCHHUSIMH, TPUBEIICHHBIMU B YCJIOBHH 3a/1ad M Ha MPUBEICHHOM PUCYHKE; JIOMOJHUTEIbLHBIE
OyKBEeHHBIE 0003HAYEHUS CIIEIYEeT COMPOBOXKIATH COOTBETCTBYIOIIMMH OOBSICHEHHUSIMH,

— MOJYYUB PACUECTHYIO (OPMYITy, HEOOXOAMMO IMPOBEPUTH €€ Pa3MEPHOCTD;

— TOCJI€ MPOBEPKH PAa3MEPHOCTH TMOJYYCHHBIX PACUETHBIX (POPMYI MPUBOAUTCS YHCICHHOE pe-
IIeHWE 3a7a4H.

OcHOBHas uTeparypa
Ne 1, Ne 2
JlonmonHuTENBHAS IUTEpATYypa
Ne3, Ne4, Ne 6, Ne 7

3aanue 11 CaMOCTOSTEIbHOW PAOOTHI:

1. IlpopaboTaTh peKOMeHAyeMbIe HICTOYHUKH, OCHOBHYIO U JIOTIOJHUTEIBHYIO TUTEPATypy O H3Y-
JaeMoM TeMe ¢ TeNbI0 YITYOJICHUs, CHCTEMAaTH3alliy U PACIIHPEHUS TIOTYyICHHBIX 3HAHUH.

2. Pemmmts 3amaun: [4] Ne 12.43; Ne 12.46; [3] Ne 6.66.

3. OTBeTUTH Ha KOHTPOJIBHBIC BOTIPOCHI JIJIST CAMOIIPOBEPKH.

KoHTpobHbIE BOIPOCHI /ISl CAaMOIIPOBEPKHU .

1. PeanpHble KOI€OaHUS KAKUX-THOO CUCTEM SIBIITFOTCS 3aTyXaromumMu. OObsICHUTE ToueMy?

2. 3anumute aupdepeHnuanbHoe ypaBHEHHE CBOOOIHBIX 3aTyXalOUIMX KOJICOAHWN W TOSCHUTE
ero.

3. 3anuimuTe ¥ MOSCHUTE PELICHHE 3TOr0 YPaBHEHHs, aMIUIUTYy U YacTOTY 3aTyXarolux Kojeba-
HUH.
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4. BeiBeaute GpopMyIty I iepuoia CBOOOTHBIX 3aTyXarOIINX KoJIeOaHUH.

5. Urto Ha3bIBaeTCS JEKPEMEHTOM 3aTyXaHus? Torapu(MUIECKUM JIEKPEMEHTOM 3aTyXaHUs?
6. 3anummuTe U mosicauTe MU PepeHInATbHOE YpaBHEHUE BEIHYKICHHBIX KOJIeOaHUH.

7. YTo Takoe pe30HaHC U MPHU KAKUX YCIOBUAX OH BO3HUKAET?

IIpakTuuyeckoe 3ausaTue Ne 8

CnexmpanvHblil ananus, e2o poinsv é Hayke u mexuuke. Ilpupooa u npoucxoscoenue penm-
2€HOBCKUX JIyYell

! !CJ'IB 3aHATUS .

O3HaKOMHUTH CTYACHTOB C BUJAMHU CIHEKTPOB H3JIy4eHHUS C oMo criiiockona CJI-12
«CreKTp»; Hay4uTh PelIaTh 3a7auy 110 TeMe NPAKTHUECKOro 3aHATHS.

3ajaHue:
pelcHre 3a1a4 Mo TeMme mpaktudeckoro 3ausatus: [3] Ne 38.2; Ne 38.5; Ne 38.14; [4] Ne 20.16;

Ne 20.25.
[Tops10K BBINOJIHEHUS:

1. 3HaKOMCTBO CO CIEKTpaJIbHBIM aHAJIN30M: JEMOHCTPALIMUS CIIEKTPOB M3JIyUYEHHUs MEIH, LIMHKA,
naTyHu ¢ nomoiuresio crunockomna CJI-12 «Crnektp» (1aboparopnas pabora «KauecTBeHHBII
CIEKTPAJIbHBIN aHATIU3»).

absorption

"L/ ] |-
Zn

emission

450 500 S50 60U 650
JmiHa BOMHBI H3IyIeHIA B HM

Cl'[eI\“I]JLI TTOTTIOMIEHTILA IT IT3IIVUCHITA aTOMOE IIMHEA

CrniekTpaibHbIil aHAIN3 — COBOKYMHOCTh METOJIOB KaUYECTBEHHOI'O U KOJMYECTBEHHOTO OIpe-
JIeNIieHHs cocTaBa 00bEKTa, OCHOBaHHAsl Ha U3YYEHHH CIEKTPOB B3aMMOJICHCTBHS MaTEpPHH C U3IY-
YEHUEM, BKJIKOYas CHEKTPBI JIEKTPOMATHUTHOTO M3JIy4EHMS, aKyCTUYECKUX BOJIH, PaCIpEaeIICHUS
10 MaccaM M SHEPrUsM dJIEMEHTapHBIX YaCTHUILL U JP.

CrniekTpaibHbI aHATIN3 — YYBCTBUTENIBHBIN METOJ M IIUPOKO NMPUMEHSETCS B aHATUTUYECKON
XUMHH, acTpoPU3HKe, METALITYPrUH, MAITMHOCTPOCHUH, T'€0JIOTHYECKOI pa3BelKe, apXeoJIoruu U
JIPYTUX OTPACIsIX HAYKH.

2. Pemenue 3amau:

— TIepenucaTh YCIOBUE 3a/1a4X TIOJTHOCTHIO 0€3 COKpaIleHHH;

— BCE 3HAYEHUs BEIMYHH, 33JJaHHBIX B YCIOBHUAX U MPUBJIEKAEMBIX U3 CIIPABOYHBIX TaOJIHIL, 3a-
MUCHIBAIOT JUISI HArJISAHOCTH COKPAIEHHO (CTOJNIOMKOM) B TeX €IMHHUIAX, KOTOpbIE 3aJaHbl, U B
€MHMIIAX TON CUCTEMBI, B KOTOPOH BhINONHsAETCs pemeHue (B equnuiax CH);

— BBINOJIHUTH HEOOXOMMBbIE OSCHSIOIINE YEPTEKU C 0003HAUCHHEM BCEX BEIMYUH,

— yKa3aTh (U3NYECKHE 3aKOHBI, KOTOPHIE JOJDKHBI OBITh MCIIOJIb30BaHbBI, M apryMEHTHPOBATh
BO3MOXXHOCTh MX MPUMEHEHHUS [T PEIICHHs JTaHHOW 33]1auH,

— HOJIYYUTh HEOOXOIUMBIE pacueTHbIE (POPMYIIBI;

— BBIBOJI (QOPMYIT M peIICHUE 3a]a4 CIEeIYET COMPOBOXKIATh KPATKUMH, HO MCUEPITBIBAIOIIIUMHI
HOSCHEHUSIMY,;

— HCIIOJIb30BaHHbIE B (popMynax OykBeHHBbIE 0003HaUEHUs JOJDKHBI OBITH COTIACOBaHbBI ¢ 000-
3HAYEHUSIMHU, NPUBEACHHBIMU B YCIIOBHM 33/a4 U Ha IPUBEACHHOM PHUCYHKE; JOMOJIHUTENIbHBIE
OyKBEHHBIE 0003HAYECHHUS CIIEAYET COMPOBOXKIATh COOTBETCTBYIOIIMMHU OOBSICHEHUSIMY,
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— MOJIYYHB pacueTHyIo GopMyiy, He0OOX0IUMO MPOBEPUTH €€ PA3MEPHOCTH;

— TOCJIE TPOBEPKH PA3MEPHOCTH TOTYYCHHBIX PACUETHBIX (OPMYI MPUBOIUTCS UYUCICHHOE
pelieHue 3a1a4u.

OcHoBHast TuTepaTypa
Ne 1, Ne 2
JlononuurenpHas IuTeparypa
Ne3, No4, Ne 8
3a/laHue 15 CaMOCTOSTEIbHOM PabOThI:
1. IlpopaboTaTh peKOMEHAyeMbIC UICTOYHUKH, OCHOBHYIO U JIOTIOJHUTEILHYIO TUTEPATypy 1O H3Y-
yaeMoi TeMe C LEeNbI0 YIIIyOJIeHus, CHCTEeMaTH3allui U paCIIMPEHUs MOJyYSHHBIX 3HAaHUMH.

2. Pemmmts 3amaun: [4] Ne 20.24; No 20.26; Ne 20.28.
3. OTBeTUTH Ha KOHTPOJIbHBIE BOMPOCHI AJIsi CAMOIIPOBEPKH.

KoHTpobHbIe BONPOCHI /11l CAMOIIPOBEPKH .

Jaiite onpeneneHre Ka4eCTBEHHOT'O CIIEKTPAILHOTO aHATTU3a.

HazoBuTe BuAbI CHEKTPOB.

[ToueMy KakJplii XUMUYECKHI 3JIEMEHT UMEET CBOU XapaKTepHbIE JTMHUN?

B yem cocToUT mpenMyIecTBO CIeKTPaIbHOTO aHaIN3a M0 CPABHEHHUIO C XUMHUUECKUM?

[Touemy mudpakinio peHTTEHOBCKUX JIyded MOXKHO HAOIIOAATh TOJILKO HA KpUCTA/UIax? 3arm-
ummre Gopmyny Byneda-bparra.

agrONE

IIpakTuuyeckoe 3ausaTue Ne 9

Kpucmwmuttecxaﬂ peuiemka. Mesicnnockocmnoie paccmosnnu. Kauecmeennwtit u xonuue-
CHM18CHHDBLIL penmzenocmpykmypnbtﬁ aHanius

Q CJIb 3aHATUA.

O3HaKOMUTH CTYJIEHTOB C KPUCTAJUIMYECKOW CTPYKTYPOU BEIIECTBA; C PEHTI€HOCTPYKTYPHBIM
aHaJIN30M U €TI0 HpaKTI/I‘-ICCKOM HpI/IMCHeHI/II/I B HaYKe U TEXHUKCE, HaquTb pemaTb 3a1a4u 110 JaH-
HOU TeMe.

3ajaHue:
peleHue 3aaa4 mo Teme npaktudeckoro 3ausatus: [3] Ne 39.2; Ne 39.4; Ne 39.8; [4] Ne 20.35.

[TopsiAOK BEITOIHEHMS

1. Ilepenucath ycioBue 3aauu MOJHOCThIO 0€3 COKpallleHU .

2. Bce 3Ha4yeHHs BENWYMH, 3a/IaHHBIX B YCIOBUSIX U MPUBIEKAEMbIX U3 CIIPABOYHBIX TAOJHII, 3aIlH-

CBIBAIOT ISl HATJISITHOCTH COKPAIICHHO (CTOJIOMKOM) B TE€X €IMHUIIAX, KOTOPHIE 3aIaHbI, 1 B

€MHMIIAX TON CUCTEMBI, B KOTOPOH BhINONHAETCS pemeHue (B equaumax CH).

BBITIOTHUTE HEOOXOAMMEBIE TIOSICHSIONINE YePTESIKHA ¢ 0003HAUCHUEM BCEX BEITUUHH.

HeoOxoaumo ykazath (hr3nuecKkue 3aKOHbI, KOTOPbIE JOMKHBI OBITH UCTIONB30BaHbI, U apTyMEH-

TUPOBATh BO3MOKHOCTh MIX IPUMEHEHUS JJIs PEIICHUS JTAHHOM 3a/1a4H.

5. C moMoIIpIo ATUX 3aKOHOB, YUUTHIBAS YCIOBHS 3a/1a4H, MMOJIYIUTh HEOOXOIUMBIE pacueTHbIC
bopMyIIBL.

6. BeiBox (hopMyI1 U pelieHue 3a/1a4 CleAyeT COMPOBOXKAATh KPATKUMHU, HO UCUEPIBIBAIOIIUMU TTO-
SICHEHUSIMU.

7. Wcnonbs3oBaHHbIe B (hopMyrax OyYKBEeHHbIE 0003HAUEHUS JTOJKHBI OBITh COTTIACOBAHKI ¢ 0003HA-
YCHUSMHU, PUBEJACHHBIMU B YCIIOBHH 33]1a4 U HAa TIPUBEJICHHOM PUCYHKE. JlOTIOTHUTEIbHBIE
OyKBEHHBIE 0003HAUEHUS CIIEIYET COMPOBOKIATH COOTBETCTBYIOIINMMH OOBSICHEHHUSIMH.

8. IMomyuuB pacueTHYIO GOpMYTy, HEOOXOUMO ITPOBEPUTH €€ PA3MEPHOCTD.

9. IMocne mpoBEpKHU pa3MEPHOCTHU MOIYUYEHHBIX PACYETHBIX (POPMYI MPUBOJAUTCS YHCIECHHOE pe-
[IEHHE 3aa4H.

Hw

OcHoOBHas nuTeparypa
Ne 1, Ne 2
JononHuTtenpHas IUTepaTypa
Ne3, No4, Ne 8
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3aJaHue 1A CaMOCTOITEILHON paOOTHI:

1. IlpopaboTaTh peKOMEHAyEMbIC UICTOYHUKH, OCHOBHYIO U JIOTIOJHUTEILHYIO TUTEPATypy 1O H3Y-
4aeMOU TeMe C MEbI0 YIITYOIeHHS, CHCTEMAaTH3alluKi U PACIITUPEHUSI TIOJTyYCHHBIX 3HAHUM.

2. Pemuts 3amaun: [4] Ne 20.29; Ne 20.37; [3] Ne 39.10.

3. OTBETUTH Ha KOHTPOJILHBIC BOIPOCHI JJIsI CAMOIIPOBEPKH.

KoHTpoibHbIe BONPOCHI /1JIsl CAMOIIPOBEPKH .

1. JlaiiTe moHsATHE KPUCTAILTMYECKOMN PEIIETKH.

2. Yto sBisIeTCS MICTOYHUKOM PEHTT€HOBCKOTO M3NyyeHusi? B ueM oTiinune peHTreHOBCKOrO U3ITy-
YEHUsI OT raMMa-Iyden?

3. C noMoIbI0 YHEPreTUYECKOM AuarpaMMbl OSICHUTE MEXaHU3M BO3SHUKHOBEHHUS CEpHUl XapaKTe-
PUCTHYECKOTO PEHTTC€HOBCKOTO U3ITyYSHHUSI.

4. YCTpOCTBO pEHTTEHOBCKOU TPYOKH.

[TpuBenuTe MpUMEphl MPAKTUYECKOTO MPUMEHEHUSI PEHTICHOCTPYKTYPHOTO aHAllM3a B HAyKe W

TEXHHKE.

o

10. IEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOTI' Ui, UCIIOJIb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NPOLECCA 11O JUCHUIITIMHE

WNudopmannonno-koMmmynnkatuBasie TexHoioruu (MKT) ucnons3yrorest, as:
— HOJIy4YeHUs: HHPOPMALIUH NIPH MOJITOTOBKE K 3aHATHUSAM;
— CO3JaHMsI IPE3EHTALMOHHOTO COIIPOBOXKICHUS IPAKTUYECKUX 3aHATUH;
— paboTHI B JIEKTPOHHON HHPOPMAITHOHHOU cpejie.

CTaH,I[apTHOC JIMOCH3WOHHOC IIPOTrpaMMHOC obecrneyeHue:

Microsoft Imagine Premium: Microsoft Windows Professional 7;
Microsoft Office 2007 Russian Academic OPEN No Level,
AuTHBHpYCHOE TporpamMmHoe obecnieucHue Kaspersky Security;
Adobe Reader.

11. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bl, HEOEXOJIUMON
JJIs1 OCYIMECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO AMCIUIIVIMHE

Buo Haumenoeanue
3anamus ayoumopuu Ilepeuensv ocrnosnozo obopyoosanus M 113
1 2 3 4
Tk JlexunonHas / cemuHap- | YueOHas meOelnb
CKasi ayAuTOpus
YueOHas meOenb;
FPM-06 — yHuBepcanbHBI MasT- 1-9
HUK; 3ByKOBO# renepatop ['3-109,
3 Jlaboparopuu ocuumiorpag H3013; 3BykoBoii
Kaenpsr pusnky reneparop ['3-102, ocuunmtorpad
C1-65A i C1-68; crrinockorn
CJI-12 «Cuextp»
Vuebuas mebens, 10-ITK i5- —
CP Yyransaii sa1 Nel 2500/H67/4Gb (monuTop TFT19
Samsung); mpunatep HP LaserJet
P2055D
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IIpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUS
IMNPOME/XKYTOYHOU ATTECTAIIUHU OBYUAIOIIUXCHA IO JUCIHUIIJIIMHE

1. Onucanue ¢poHIA OLIEHOYHBIX CPeACTB (IACMOPT)

Ne
KOM- DJIeMeHT
Paznen Tema DdPOC
neTeH- KOMIIeTeHIIUH
M
- BOIIPOCHI K
OTIK-4 | C1ocoOGHOCTH UCIIOJIb- 1. I'mapo 1.1. JTaBneHue B )KMAKOCTH U raze b
MEXAHHMKA 3auery Ne 1.1,
30BaTh 3aKOHBI U Me- No 1.2
o
TOJBI MATEMATHUKU, 17 v ——
€CTECTBEHHBIX, TyMa- .2. YpaBHEHHE HEPa3pbIBHOCTU BOHpOJ(\}LIlKg
o
HUTAPHBIX U IKOHO- cTpyn 33%1?'1 21 "~
o
MHYECKUX HayK MU 3 -
peleHnH Tpodeccro- .3. YpaBHenue bepnyinu BOHpOJ(\}L.I:LK5
o
HaJIbHBIX 3a/1a4 sauery A2 1.9,
Ne 1.6
1.4. Bsaskocth (BHYTpEHHEE Tpe- | BOIPOCH K
OIIK-7 | crocoGHOCTH periaTh HHe) sauery Ne 1.7
CTaHIapTHBIC 3a/1a"H 1.5. JIBa pexxuma TeueHHUs XKHUJA- | BOIPOCH K
npodeccHonatbHOM KOCTH 3ayery Ne 1.8
JeSITEIbHOCTH Ha OC-
1.6. MeTozpl onpesieneHust BA3KO- | BOIPOCHI K
HOBE MH(POPMALINOH-
616 o CTH 3ayery Ne 1.9
HOU 1 6ubanorpadu-
. P 2. ®usuka | 2.1. Konebanusa. ['apmonudeckne | BOMPOCHI K
YECKOU KYJIBTYPBI C
KoJsieba- KoJIe0aHMs U MX XapakTepucTUKu | 3adery Ne 2.1
MIPUMEHEHUEM UH- - 2.2 [luddepermian
2.n HI[MAJIbHOE YpaBHE-
dopMauoHHO- peHI 63’1) B BOTPOCHI K
HUE€ TAapMOHHUYECKUX KOJICOaHUM
KOMMYHHUKAITHOHHBIX p 3auery Ne 2.2
TEXHOJIOTUH U C yde- 2.3. Merox BEKTOPHBIX JHa- |  BOmIPOCH K
TOM OCHOBHBIX Tpe0o- rpamMM. CKOpOCTh M YCKOpEHHE 3a4eTy
BaHHiT HHMOPMAIH- IpU TapMOHMYECKOM  KoJjeOa- Ne?2.3
OHHOMI 0e30IacHOCTH TCIbHOM JIBHIKCHUH
2.4. DHeprus MaTepUaIbHOU TOY- | BOIPOCHI K
5 KM, COBEpIIAIel TrapMOHUYE- 3aueTy
N HOCTBIO B CO-
[IK-4 CIIOCOOHOCTRIO B €O CKHe KoJaeOaHus Ne2.4
CTaBe KOJUIEKTUBA HC- =
. 2.5. 'apMOHHYECKUI OCUUIUISITOP. |  BOIPOCHI K
MIOJIHUTENEN y4acTBO- .
[Ipy>XKMHHBIN MAaATHUK 3ayety Ne 2.5
BaTh B pa3paboTKe >
2.6. MaremaTtuueckuii U usuue- | BOIMPOCH K
KOHCTPYKTOPCKO- .
" CKMI MasiTHUKU 3ayery Ne 2.6
TEXHUYECKOHN JOKY- =
2.7. DnexkTpu4eckuil konebaTelb- | BOIMPOCH K
MEHTAI[M1 HOBBIX WJIH .
HBII KOHTYP 3ayery Ne 2.7
MOJIEPHU3UPYEMBIX
2.8. CnoxeHue TrapMOHUYECKHX | BOIPOCHI K
00pa3IoB Ha3€MHBIX .
KoJeOaHui OJHOTO HaIlpaBJICHUS 3a4yeTy
TPaHCIIOPTHO- s
Y OIMHAKOBOM 4acTOThl. bruenus Ne 2.8
TEXHOJIOTUYECKUX 70 C
.9. CnoxxeHue B3aUMHO MEPIIEH- | BOIPOCHI K
MalIlH U KOMIIJIEKCOB P P
JUKYJISIPHBIX TapPMOHHYECKUX KO- 3aueTy
nebaHuil OJMHAKOBOW YacTOTHI. Ne 2.9
CIIOCOOHOCTBIO B CO- CDI/IprBI .HI/ICCQ.)Ky
[K-5 CTaBE KOJUICKTHBA HC- 2.10. 3aryxarorue KoneOaHus BOITIPOCHI K
IIOJIHUTEJIEH y4acTBO- 3auery Ne2.10
BaTh B pa3paboOTKe 2.11. BeiHYXIeHHBIC KOJIeOaHUA. | BOIPOCH K

IMPOCKTOB TCXHUYC-

Pesonanc

3ayery Ne2.11
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CKHX YCIIOBUH, CTaH-
JapTOB U TEXHUYE-
CKHX OIUCAaHUHN
HA3EeMHBIX TpaHC-
IIOPTHO-
TEXHOJIOTMYECKHUX
MalIiH

3. One- | 3.1. CriekTpaibHbIil aHAJIU3 U €0 | BOIPOCHI K
MEHTBI pOJIb B HAyKE U TEXHUKE 3auety Ne 3.1,
CIIEK- Ne 3.2, Ne 3.3
TpanbHOro | 3.2. Ilpupona m mNpoUCXOXKIECHHUE | BOIPOCHI K
U PEHTIe- | peHTT€HOBCKUX Jy4el 3aueTy
HOCTPYK- No 3.4, No 3.5
TYpHOTO 3.3. Kpucrammueckass pelieTka. | BOIPOCH K
aHanMsa MeXIIIOCKOCTHBIE PACCTOSHUS 3ayery Ne 3.6

3.4. KauecTBeHHBIA U KOJIMYE-
CTBEHHBIN PEHTIEHOCTPYKTYPHBII

BOIIPOCHI K
3adety Ne 3.7

aHaJIN3
2. Bonmpochl k 3a4ety
Ne Komnerennun Nen
n/n Kon Onpenesienune HauMEHO-
BOITPOCBHI K 3AYETY BaHMe
paszeJia
1 2 3 4 5
1 OIIK-4 | cmocobnocthio  uc- | 1.1. l'mppocratuka. JlaBnenue. ['mapocratu- 1. Tuzpo-
II0JIb30BaTh 3aKOHBI | YECKOE JIaBJICHHUE. MEXAHIKA
u meroasl marema- | 1.2. 3akon Ilackams. 3akon Apxumena. He-
THUKU, €CTECTBEH- | COKUMAEMOCTbh JKUAKOCTEH.
HBIX, TyMaHUTapHbBIX | 1.3. [IBMkeHUE HEC)KUMAEMBIX KHIKOCTEH.
U HKOHOMHUECKuX | TeueHue, HOTOK KUAKOCTH. JIMHUU U TpyOKH
HayK TIpU PEIICHHWH | TOKA.
npodeccuoHanbHbix | 1.4. CtanMoHapHOe TeueHHe. YpaBHEHUE He-
3a1a4 Pa3pBIBHOCTH.
1.5. CraunonapHoe teueHue. YpasHenue bep-
HYJUIH.
cnocobHocThio  pe- | 1.6. Craruueckoe, JUHAMUYECKOE M IOJHOE
OIIK-7 | maTe cTaHJapTHHIE | JAaBIICHUE.
3amaun  mpodeccuo- | 1.7. Bsazkocts xunkoctei. TedeHue peanbHbIX
HaJIbHON  JIeSATEb- | JKMIKOCTEH.
HocTd Ha ocHoBe | 1.8. JlamuHapHbIi U TypOYJIEHTHBIH PEXUMBI
nH(}OPMALIMOHHON U | TeueHus xkuakocteld. Yucno PeitHomnbaca.
o6ubnuorpaduye- 1.9. /lunamuyeckass ¥ KMHEMaTHYECKas BSI3KO-
CKOM KYJIBTYPBI C | CTH )KHAKOCTEM.
npuMeHeHueM  uH- | 2.1, Kone6anus. @usnueckas npupona kone- | 2.  Dusuka
(dbopMalmoHHO- OaHuii. YpaBHEHHE TApMOHHUYECKUX KoJieOa- Kosie0aHui
KOMMYHHUKAIMOH- HUI.
HBIX TEXHOJIOTHH M ¢ | 2.2, KBazuynpyrue cuiibl. 'apMOHHUYECKHE KO-
Y4€TOM  OCHOBHBIX | I€OaHHSI.
TpeboBaHuU uH- | 2.3. MeToz BEeKTOpHBIX auarpamm. OCHOBHBIE
(dbopmMaoHHOMH XapaKTePUCTUKH FAapMOHUYECKUX KOJIeOaHHH.
0C30ITacHOCTH 2.4. Ku"eTtndeckasi, MOTCHI[MAIbHAs U ITOJIHAS
SHEpPrus TapMOHUYECKOTO KoJeOaTeNbHOrO
JIBYDKEHUSL.
[1K-4 CIIocoOHOCTh B co- | 2.5. Tapmonnueckuii ocumuiatop. [pyxuH-

CTaBe  KOJIJICKTHUBA
HUCIIOJIHUTEICH

y4acTBOBaTh B pa3-
paboTKe KOHCTPYK-

HBIN MasiTHUK. BeiBo hopmysiel 1iist mepuoia
KoJeOaHuil IPYKUHHOTO MAsITHHKA.

2.6. ®u3nyecKuil 1 MaTEMaTUYECKUN MasTHU-
ku. BeiBox hopmyn 1t meproaa KosebaHui.
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TOPCKO-
TEXHUYECKON JOKY-
MEHTAallMl  HOBBIX
WIH  MOACPHUBUPY-
€MBIX 00pasioB
HA3eMHBIX  TpaHC-
MIOPTHO-
TEXHOJOTHYECKHIX
MallMH ¥ KOMILIEK-
COB

CIIOCOOHOCTBIO B
COCTaBe KOJUICKTHBA
HCIIOJIHUTEICH
y4acTBOBaTb B pas-
paboTKe  MPOEKTOB
TEXHUYECKUX YCIIO-
BUH, CTaHJIApTOB H
TEXHUYECKUX  OITU-
caHui Ha3eMHbIX
TPaHCHOPTHO-
TEXHOJIOTUYCCKUX
MalIuH

I1K-5

2.7. DnexTpudeckuil KoneOaTeNbHbIA KOHTYP.
@®opmyna  Tomcona. [IuddepennuansHoe
ypaBHEHME 3aTyXaloUMX KosieOaHWi 3apsia B
KoJieOaTeIbHOM KOHTYPE.

2.8. CrnoxeHue TrapMOHMYECKUX KoJeOaHUI
OJTHOTO HANpaBJICHUS M OJWHAKOBOW YaCTOTHI.
buenus

2.9. CrnoxxeHue B3aWMHO TEPIECHIUKYISPHBIX
rapMOHUYECKUX KOJICOAHUH OIMHAKOBOM 4Ya-
cTotsl. Purypsl Jluccaxy

2.10. 3aryxaromue konebanus. Huddepenin-
QJIbHOE YpaBHEHHE 3aTYXaIOIUX KOJIeOaHWH.
JlorapumMuueckuil 1eKpeMeHT 3aTyXaHHsl.
2.11. Beinyxnennsie konebanus. Pesonanc.

3.1. Buas! criekTpoB

3.2. CnekrpanbHblif ananu3. CeKkTpaabHbIe
anmnaparsl

3.3. KayecTBeHHBII M KOJIMYECTBEHHBIH CIIEK-
TPAJIbHBIA aHAIN3

3.4. Ilpupoaa v MPOUCXOKICHUE PEHTTEHOB-
CKHX JIy4yei

3.5. Iudpaxmus peHTreHOBCKUX Tydeit. Dop-
myna Bynbda-bparra

3.6. Kpucrammuueckas perrerka. Mexrioc-
KOCTHBIE PACCTOSIHUSA

3.7. KauecTBeHHBII U KOJIMYECTBEHHBI PEHT-
Te€HOCTPYKTYPHBII aHAJIN3.

3. Ditemen-
TBI CIIEK-
TPaILHOTO U
PEHTI€HO-
CTPYKTYP-
HOIO aHaJIHu-
3a

3. OnucaHue noka3arteJieil ¥ KpUTepHeB OLleHUBAHUSI KOMIIETEHIIUH

Ilokazarenu Ouenka Kpurepun

3HaTh: oOyyaromuiics
OIIK-4 1) 3HaeT OCHOBHBIE €CTECTBEHHOHA-
— OCHOBHBIE E€CTECTBEHHOHAYU- yUHBIE 3aKOHBI, COCTaBIsAIOLINE (DyH-
HbI€ 3aKOHBI, COCTaBJISIOLIUE JAMEHT COBPEMEHHOW TEXHUKH U
(GyHAaMEHT COBPEMEHHOH Tex- TEXHOJIOTHI; METOJBI HCCIEN0BAaHUS
HUKHU 1 TEXHOJIOTHIA; B Pa3HbIX 00JIACTSX €CTECTBO3HAHUS;
ONK-7 OCHOBHBIE €CTECTBEHHOHAYUYHbIE

KOHIICTIIIUY, TPUHIINAIIBI, TEOPHH, HX
— pa3nuyHble GU3NYECKUE U Ma- )

B3alMOCBS3b U B3aUMOBIIUSHUE;
TEMaTUYECKHE MOJENIU MU CTaH-

2) yMmeer OOBSCHATH OCHOBHBIC
JApTHbIE NPOrpaMMHBIE CpEl-

HaOJro1aeMble TPUPOAHBIE U TEXHO-
CTBa KOMIIBIOTEPHOTO MOJIEIH- .

TeHHbIE SBJEHMS C MOo3uuui (yHIa-
pPOBaHUs, OCHOBBI MPUKJIATHBIX 3a4TeHO

MEHTAJIBHBIX ~ €CTECTBEHHOHAYUYHBIX
JUCIUIINH; .

3aKOHOB; CaMOCTOSITEIbHO TOMOJ-

MK-4, IIK-5
— 0a30BbIe NPUHIUIBL pa3pa-
060TKH KOHCTPYKTOPCKO-

TEXHUYECKON JOKYMEHTAIIHH;

— TEXHUYECKHE YCJIOBHS, CTaH-
JIApThl U TEXHHYECKUE OMUCAHUS
HA3EeMHBIX TPaHCIIOPTHO-
TEXHOJOTHYECKHUX MAIIWH;

yMeTb:

TEXHOJIOTHIi;

CTBEHHOHAy4HOU

HSTh CBOU 3HAHHUS B OOJIACTH COBpE-
MEHHBIX IPOOJIEM HAyKH U TEXHUKHU C
UCIIOJIb30BAHUEM COBPEMEHHBIX 00-
pa3oBaTeNbHbIX U MHPOPMAIIMOHHBIX

3) Brazeer MaTeMaTU4YeCKON U ecre-
KYJIbTYpOH,
4acThI0 NMPOGECCHOHATBHOU U 001IIe-
YEJIOBEUECKOU KYJIBTYPBI; KYJIbTYpOU
MBIIIICHUS, 00001aTh U aHATU3UPO-

KakK
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OIIK-4

— TPUMEHITh (PU3NYECKHE Me-
TOIBI W 3aKOHBI Ui PEIICHUS
buznuecKux 3a1ady,;

OIIK-7
— NpHOOpPETaTh C IOMOIIBIO HH-
(hopMaImOHHBIX TEXHOJIOT M

Y UCIIOJIB30BaTh B MPAKTUUECKON
NEeATEILHOCTH HOBBIE 3HAHUA U
YMEHUS;

ITK-4, ITIK-5

— pa3pabarbiBaTh KOHCTPYKTOP-
CKO-TEXHUYECKYI0 JOKyMEHTa-
IIUI0 HAa HOBBIC MJIM MOJICPHU3H-
pyembie  00pa3ibl  HA3eMHBIX
TPAHCHOPTHO-TEXHOJIOTUIECKUX
MAaIlIMH 1 KOMIIJICKCOB,

BJIAJIeTh:

OIIK-4

- KYJIbTYpOU MBIIIIEHHS,
0000mmaTh M  aHAJU3HPOBATH
uH(OpPMAIIHIO, TIOCTABUThH IIEJTh
U BBIOpaTh IMYTH €€ JOCTHXKE-
HUS,

OIIK-7

— METOJIlaMH TOUCKa U 00paboT-
K1 UHQOpPMAIMK B HOBOU Tpe-
METHOM 00JacTH;

IK-4, IIK-5

— pa3pabarbIBaTh KOHCTPYKTOP-
CKO-TEXHUYECKYI0 JTOKYMEHTa-
IIMI0 Ha HOBBIE WM MOJIEPHU3H-
pyembie  oOpaslbl  Ha3eMHBIX
TPaHCHOPTHO-TEXHOJIOTUYECKUX
MaIlliH U KOMILJIEKCOB;

— CIIOCOOHOCTH NMPHUHHUMATh pe-
IIEHUs, aHAJIM3UPOBaTh, 000C-
HOBBIBaTh 3()()EKTUBHOCTH CBO-
UX IPOEKTOB

BaTh MH(OPMAINIO, TOCTABUTH I
Y BBIOpATh MyTH €€ JOCTHUKCHHSI.

HE 3a4YTCHO

oOyJaromuiics

1) He 3HaeT OCHOBHbBIC €CTECTBEHHO-
Hay4YHbIE€ 3aKOHBI, COCTaBJISIOIINE
(byHIaAMEHT COBPEMEHHOW TEXHHKH U
TEXHOJIOTUH; METOJbl HCCIEI0BAHUS
B pa3HbIX 00JIACTAX €CTECTBO3HAHUS;
OCHOBHBIE €CTeCTBEHHOHAYYHbIE
KOHIICTIIIUY, TPUHIIMIIBI, TEOPHH, HX
B3aMMOCBSI3b U B3aHUMOBIIUSTHHE;

2) He yMmeeT OOBSICHATH OCHOBHBIC
HaOJr01aeMble TIPUPOAHBIE U TEXHO-
TCHHBIC SIBJICHHUS C TIO3MIUH (QyHIa-
MEHTQJIBHBIX  €CTECTBCHHOHAYUYHBIX
3aKOHOB; CaMOCTOSITEJIBHO  ITOTIOJ-
HATH CBOM 3HAHUS B 00JIACTU COBpE-
MEHHBIX MTPOOJIEM HAYKH M TEXHUKH C
UCIIOJIb30BAHUEM COBPEMEHHBIX 00-
pa3oBaTebHBIX U WHPOPMAIIMOHHBIX
TEXHOJIOTHI;

3) He BiaaeeT MATEMaTHYECKOH U
€CTECTBCHHOHAYYHOM KYJIbTYpOH,
KaK dYacTbl0 MpO(ecCHOHATBHOW |
00IIeYeIOBEUECKON KYIbTYPHI; KYJIb-
TypOW MBINUICHUS, 0000IIaTh U aHa-
JU3UPOBaTh HMH(OpPMAIMIO, TOCTa-
BUTH 1I€Jb W BBIOpaTh MyTH €€ JO-
CTHOKEHHUS.

4. MeToauyeckue MaTepUAJIbl, ONpeae/siiolie MNpoueIypbl OLEHUBAHUS 3HAHMIA,
YMEHH, HABBIKOB U ONbITA AeATEJbHOCTH

Jucuunnuna «TexHuueckas (u3nKa» HalpaBieHa Ha YriyOJIeHHOE O3HAKOMIIEHHE C OCHOB-
HBIMU TIOHATHUSMHU M YPABHEHUSMHU TUIAPOMEXAHUKH, C (PU3UKON KOJIeOaHUH U C 3JIeMEHTaMH CIeK-
TPAJIbHOT'O U PEHTIE€HOCTPYKTYPHOI'O aHAIU3a.

Nzyuenue aucuuminunel «TexHudeckast pusuka» npeaycMaTpUBaeT:

— JIEKIIUH,
— MPaKTUYECKUE 3aHSITHSI,

— CaMOCTOSITENIbHYIO PadOTy CTYJICHTOB,

— 3a4cCT.

B xone ocBoenus paznena 1 «I'mapoMexaHUKa» CTYAEHTHI JOJDKHBI YSICHUTh IPEACTaBICHUS
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00 HaeaNbHON HEC)KMMAaeMOM >KMJIKOCTH, O3HAKOMUTHCA C OCHOBHBIMU YpaBHEHHSIMH THIpOMeEXa-
HUKH, CO CIIOcO0aMU OTpeIeICHHs BSI3KOCTH KUAKOCTHU (Tasa), ¢ ONpeaeICHUEM JaBICHUS B HKH]I-
KOCTH U rase.

B xone ocBoenus pazuena 2 «Pusnka KoneOaHUi» CTYICHTHI TOJKHBI YSICHUTh IPUPOY pa3-
JIMYHBIX KOJeOaTeNbHbBIX MPOLIECCOB, KAKYIO POJIb OHU UTPAIOT B MIPUPOJIE U TEXHUKE.

B xome ocBoenust paznena 3 «NEMEHTHI CIIEKTPATbHOTO U PEHTTEHOCTPYKTYPHOTO aHAIHM3a»
CTYJEHTBI JOJDKHBI O3HAaKOMHUTBHCS C TUIIAMHU CIIEKTPOB, UTO COOOM MpeACTaBisieT CIEeKTPaTbHBINA
aHaJIn3, KaKOBA MPUPOJIa U MPOUCXOKJIECHUE PEHTTCHOBCKHUX JIYYEH U MOYEMY PEHTIEHOCTPYKTYp-
HBII aHaJIN3 TOJIYYUJI IIUPOKOE PACIPOCTPAaHEHUE B HAYKE, TEXHUKE, MEIULIUHE.

[IpakTruyeckue 3aHATUS IOMOTAOT JIYYIlIE NOHATHh CYTh U3Y4aEMbIX TEOPETUUYECKUX SBJIECHUN U
IIPOLIECCOB, a TAaK)KE HA MPAKTHKE MO3HAKOMHUTHCS ¢ (PU3NUECKUMH MpUOOpaMu U METOAUKON Ppu3u-
YEeCKUX M3MEPEHUH, C pelIeHHEeM 3a1a4, YTO 00ECIeUYnBaCT OCO3HAHHOE U MPOYHOE YCBOCHHE H3Y-
YaeMbIX OCHOB JAMCIUIUIMHBI.

[Tpr OATOTOBKE K 3a4€Ty PEKOMEHIYeTCS BHUMATEIBHO MPOYUTATh U YSCHUTH CYTh TpeOOoBa-
HUW KOHKPETHOT'O BOIPOCA K 3a4eTy. B oTnenbHOM TeTpaau Ha KaxKIblii BOIPOC CIEAYET COCTABUTH
KpaTKHii MJIaH OTBETa B JIOTHYECKOH IMOCIIEAOBATENIFHOCTH U C (HUKcanueii He0OX0IMMOT0 MIITIO-
CTpaTUBHOTO MaTepuana (IpUMephl, PUCYHKH, CXeMbl, HU(pbI). Bompockl mporpammsl, KOTOpbIE
OCTalOTCS HESCHBIMH, HEOOXOUMO HAIUCATh Ha TOJSX KOHCIEKTa, YTOOBI BBISICHUTh Ha KOHCYJIb-
taiuu. OCHOBHBIE MOJOXKEHHS TeMBI (TpaBUia, 3aKOHBI, ONPEIEICHH U JIp.) TOcIe TI1y00Koro oco-
3HAHUE UX CYTH CIIENYET 3ay4HTh, [IOBTOPSIA HECKOJIBKO pa3.

CaMocTosATeNbHYIO padOTy HEOOXOJUMO HAUYMHAThH C MPOPAOOTKHU KOHCIIEKTA JICKIIHU, Jenas B
HEM COOTBETCTBYIOIIME 3aIIUCH U3 OCHOBHOM U JIONIOJHUTEIBHON JIUTEPATYPHI, @ TAKKE PEKOMEHTY-
€MBIX PecypcoB U HH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT». CamocTosiTeNbHAs
pabota co3mat ycioBus s GOPMUPOBAHUS y CTYACHTOB TOTOBHOCTH M YMEHUS HCIIOJIB30BATh
pa3inyHbIe cpeicTBa MH(GOPMALIUU C IEebI0 MOMCKa HEOOXOMMOT0 3HAHUS.

B mporiecce KoHCYyNbTalMKM € MpENogaBaTeieM HEOOXOIUMO BBISICHATH BOMPOCHI, BHI3BABIIINE
TPYAHOCTHU MPHU CAMOCTOATEIBHON paboTe MM HETOCTATOYHO YCBOCHHBIC HA JICKIIMOHHBIX 3aHSTH-
SX.

Pabora ¢ nurepaTypoil sBIsSeTCS BaKHEWUIIUM DJIEMEHTOM B TOJYYEHHHM 3HAHUW MO TUCIH-
wnHe. [Ipexae Bcero, HEOOXOAMMO BOCHOJIb30BAaThCS CIMCKOM PEKOMEHIYEMOW IO JIaHHOM nuc-
LUIUIMHE JTUTEepaTypou. J{OMOIHUTENIbHBIE CBEICHUS 110 U3Y4aEMbIM TEMaM MOKHO HAaWTH B IIEPHUO-
nuyeckoit nmeyatu u MIHTEpHETE.

IIpenycMOTpeHO NPOBEAEHUE ayAUTOPHBIX JIEKIIMOHHBIX 3aHATUN B COUETAHUU C BHEAYIUTOP-
HOI pabOTOM.
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IIpunoxenue 2

AHHOTAIUA
padoueil nporpaMMbl JUCHUNIMHBI
TEXHUYECKAS ®U3UKA

1. llean u 3agau JUCHUILIHHBI

Llenpto U3ydeHus TUCHUIUIMHBI SBISIETCS: YIIIyOJICHHOE N3y4YeHHE OTACIBHBIX Pa3eoB Kypca
¢u3uKK, HANpPaBICHHBIX HAa (PYHIAMEHTAJIbHYIO MOATOTOBKY OOYYAIOIIMXCS U OPUEHTHPOBAHHBIX
Ha peIleHUE NPUKIAIHBIX 33[a4, C KOTOPBIMU MPEICTOUT CTOJKHYTHCS BBIMYCKHHKAM B IPOIECCE
npodeCCHOHATBLHOMN 1A TETbHOCTH.

3ajayaMy U3y4eHUs JUCLUUIIMHBI SBISIOTCS:

— Hay4uTh Oynymux OakalaBpOB UCIOIb30BATH (PU3NUECKUE 3aKOHBI JIJIs1 aHAIM3a KOHKPETHBIX
CUTYalMi OKPYXaIOILEro MUpPa;

— BBIPAa0OTaTh y 00yYarOMIMXCs IPUEMBI I HABBIKH PEUICHUS KOHKPETHBIX (PU3NYECKUX 3ajad,
KOTOpBIE TOMOTYT UM pelIaTh BOIPOCHI, BOSHUKAIOIINE B MPO(ecCHOHANBbHOM e TeNbHOCTH,

— pacIIupUTh KPYTro30p MpH YriyOJIeHHOM PACCMOTPEHUH OTACTBHBIX (PU3NUYECKUX SIBICHHM.

2. CTpyKTypa AMCUHILINHBI
OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISIET /2 yaca, 2 3a4eTHbIC eTUHUIIBL.

2.2 OCHOBHBIC pa3/ieibl TUCIUILIAHBIL:

1 — I'mppomexaHuka
2 — ®usuka KosxebaHuit
3 — DIeMeHTHI CIICKTPATLHOTO H PEHTTEHOCTPYKTYPHOTO aHAIIN3a

3. Illlanupyemble pe3ybTaThbl 00y4eHUs! (lepeYeHb KOMIeTeH M)
[Iporecc u3ydeHust TUCIUILIMHBI HAITPABJICH Ha POPMUPOBAHUE CIEIYIONTUX KOMIIETEHITUMN:

OIIK-4: cnocoGHOCTh MCIOJIb30BaTh 3aKOHBI U METO/bl MaTEMAaTUKH, €CTECTBEHHBIX, T'YMaHU-
TapHBIX ¥ YKOHOMHYECKUX HAYK MIPU PEUICHUU MPo(ecCHOHANBHBIX 3a/1a4,

OIIK-7: cnocoOHOCTh pemaTh CTaHJapTHBIE 3a7a4l MPO(eCCUOHATLHON JEATEIbHOCTH Ha OC-
HOBE MH(OpPMAIMOHHOW U OuOIMOrpadguueckoil KyabTypbl € NpPUMEHEHUEM HH(POPMAIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI U C yU€TOM OCHOBHBIX TpeOOBaHHI MHPOPMALMOHHOH Oe3omac-
HOCTH,

[TK-4: criocoOHOCTBIO B COCTaBe KOJUIEKTHBA HUCIIOJHHUTENEH yd4acTBOBAaTh B pa3pabOTKe KOH-
CTPYKTOPCKO-TEXHHUYECKOW JOKYMEHTAIIMH HOBBIX WJIM MOJEPHU3UPYEMBIX 00pa3IoB Ha3eMHBIX
TPAHCHOPTHO-TEXHOJIOTUYECKUX MAIIHH U KOMILJIEKCOB,;

[TK-5: cmtocoOHOCThIO B COCTAaBE KOJUIEKTHBA UCIIOJTHUTENCH y4acTBOBATh B pa3pabOTKe MPOCK-
TOB TEXHHUYECKUX YCJIOBHMH, CTaHIAPTOB M TEXHUUYECKUX OMNHMCAHUI HAa3eMHBIX TPAaHCIOPTHO-
TEXHOJIOTUYECKUX MAIIIVH.

4. Bux npoMeKyTOYHOI aTTecTallMu: 3a4eT.

32



IIpunoxenue 3

IIpomoxkon 0 0ononnenusx u usmMeHenHusax 6 padoueil npozpamme
na 20 -20 _ yueonwiii 200

1. B paGouyto nporpammy o AUCHUIUIMHE BHOCSATCS CIEAYIOUIUE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy o AUCUUIIIMHE BHOCATCS CIEAYIOIUE U3MEHEHUS:

[Tporoxon 3aceqanust kageapnl Ne OT «__ » 20 r.,

(paspabomuux)

3aBenyronuii kKageapoit

(noonuce) (D.1.0.)
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[Iporpamma cocTaBieHa B COOTBETCTBHH C (peliepaibHBIM TOCYJapCTBEHHBIM 00pa30BaTeib-
HBIM CTaHIAPTOM BBICIIEr0 oOpa3oBaHus no HampasieHuto 23.03.02 «HaszemHble TpaHCHOPTHO-
TEXHOJIOTUYECKHE KOMITIEKChI» OT «06» mapTa 2015 r. Neo 162

s Haoopa 2015 roaa u yuebusm mmanom @I'BOY BO «bpl'Y» ounoit hopmbl 00yueHus OoT
«13» uronst 2015 r. Ne 474; nnst 3aounoit popmel 00yueHus ot «01» oxtsaopst 2015 r. Ne 587.

Maxpo U.T'., k.d.-M.H., TOLIEHT

Pabouas nporpamma paccMoTpeHa U yTBEpKAeHa Ha 3acefaHuu kadpeapst Mud

OT « » 20 r., npotokos Ne

N.o. 3aBenyromiero kadgeapoit Mud Mensenesa O.1U.
COT'JIACOBAHO:

H.o. 3aBenyromiero Beimyckaromiei kagenpoii CJIM @urypa K.H.
Jupektop OubnuoTexu Cotnuk T.®D.

Pabouas mporpamma oz[o6peHa METOIUYECKOM KOMMCCHEH C€CTCCTBCHHOHAYYHOT' O (baKyJ'IBTeTa

OT « » 20 ., OpoTokoa Ne

[Tpencenarens meroanueckoi komuccuu EH ¢dakynbrera Bapnansa M.A.
COT'JTACOBAHO:

Hauvanbauk

yu4e0HO-METOIMYECKOTO YIIPaBICHUS Hexesen I'.I1.

Peructpanmonssiii Ne
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