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1. HEJIN OCBOEHUS JNCHUITJIUHBI

1{enn10 0CBOCHHA MUCIMILINHDI ABAAETCA POPMHUPOBAHIE CICAYIOUIHX KOMIETEHITHE Ha YPOBHAX:

OGUIeKYJABTYPHBIX

OK- 11 — cnoco6HOCTS K pabote B MHOTOHAITHOHATLHOM KOLTEXTHBE, | [ToporoBsrit
B TOM YHMCIE ¥ Hal MEXIUCUUILIMHADHEIMHA, HHHOBAIMOHHBIMH
[IPOCKTAMH

%
ObmenpogdeccHOHANBHBIX

OIIK- 2 — noHUMaHHe PoJI MATEMATNYCCKHUX U €CTECTBEHHOHAYYHBIX | [IopOroBEIii
HayK U CIOCOOHOCTH K HMPUODPETEHHIO HOBLIX MATEMAaTU4eCKUX H
€CTECTBEHIONAYYHbIX 3HAHWH, € HCIONB30BAHHEM COBPEMCHHBIX
oOpazoBarenbHbiX ¥ HHGOPMANHMOHHBIX TEXHONOTHH, cHnocoOHOCTH
HCIONB30BATH B NPO(PeCCHOHATBHON HEsSTENILHOCTH 3HARUS H METO/IbI,
HOJIYYEHHBIC IIPU URYUCHHH MAaTeMaTHUECKUX U €CTECTBCHHOHAYYHbIX
AMcuMOonui (MOIyIeH)




Dopmupoarnio ykasauHsX komneteHimit (OK-11, OTIK-2) ciyKuT OCTHREHHE CICAYIOIUX
PE3YNBETATOB 00PA30BAHHS:

3HaHuN;

H( YDOBHE NPeOCMABACHUIL

ob1melt HH3NICCKOH KapTUHbI OKPYKAFOUICTO MHUPa KaK CUCTEMBI B3AUMOCBA3AHHBIX (PH3HUECKHX
ABJICHHH, Pa3JIMIHBIX (JOPM ABHIKCHUS MATEPHH;

ponu ¢usuKE Kak (yHZaMeHTA JUIsi H3YYeHHs MUCHHIIAH Opo(hecCHOHATHHOTO LUK, Kak
OCHOBY JIISL BLIAC/ICHUS B CBOGH NMPOQECCHOHANBEHON JESTENBHOCTH (PU3NUECKUX SABICHMI U
IPOLIECCOB, ONPEARIIANUMX IPHHLIUIBL paboThi PAa3IHYHBIX TEXHIHIECKUX YCTPONCTE;
B3AUMOCBA3M TEOPHM M OKCIICpUMEHTa,  cilyxamiero 0aszoi jusi QopmMupoBanusa TCOpHM W
HDOATBEPAKAAIOMIEro €€ HOI0KEHH.

HA YPOBHE NOHUMUHUL

CMBICIa TaKWX IIOHSTHH Kak: (QUIMYECKOE SBNICHHES, (DH3HUECKAas BENMTHHA, MOAENH, I'MIIOTE3a,
SKCIICPUMEHT, HabMoAeHae, H3Mepenne, QuuecKas Teopust, Pu3nuecKuil 3aK0H;
(hyHaaMEHTATBHBIX LIOHSTHI, 328KOHOB H TEOPHI KIIACCHYECKOH 1 COBPEMEHHOM (DH3NKH,
(pusHUecKnx MozeneH, HCHOIb3YEMBIX TIPH MIOCTPOSHHH TEOPHH ARTCHH,

I'paHuil IPAMCHUMOCTH TEOPHH, TIOCTPOSHHON Ha ONPEAEICHHOM (PH3MUecKoi MOIeNH;
MPHHLIANOB TOCTPOEHHUS (BU3HUECKUX IKCIIEPUMEHTOB.

114 YPOBHE 60CNPOUGE0eTIUsL

(GopMy)IHpOBOK  QH3MYECKHX 3dKOHOB, TPHHIMIIOB W IIOCTYIATOB, HX MATEMATHUECKOE
BBIPAXKCHUE II0 OCHOBHBIM pazzienaM (QH3uKu: GU3NYECKHE OCHOBBI MEXAHUKH, DICKTPHYECTBA H
MArHeTH3Ma, SJIEKTPOJMHAMUKH, (QH3HKH KoNeOaHMH M BOJH, ONTHKM, KBAHTOBOH (hM3HKH,
ATOMHOU H AREPHOU (PU3HKHM.

METOMOB PEIIEHUS 3a/(ay N0 OMHCAHUIO PUINUCCKHUX SBIICHUIA;

METOAOB POBEACHHS IKCTIEPHMERTA B 00PaboTKY Pe3ylIbTaToB H3MEPEHHMIL;

METOIUKH OLCHKY [IOMPELIHOCTH U3MEPACMBIX BEIMYMH,

YMeHHus:
MeopemusecKue.

OMPEJSIATD MYTU pelieH#Us] MOCTABICHHOM 3aavu, OUSPTHTE KPYT (PH3HUECKUX 3aKOHOB, 3HAHHE
KOTOPBIX MO3RONMHT PEIUTH AAHHYIO 3a4ay;

110CTABUTD LETb TTPOBOAUMOrC IKCIIEPUMEHTA M OIIPENENHTE MOCTSIOBATEILHOCTD SHCTBUH mpu
CTO IIPOBEICHUH.

RPAKMUYeCKue:

pelaTh THIIOBBIE 3814 110 pasfielaM Kypea Ppr3uK;

pazOHpPaTBCA B NPUHIMIEX JICHCTBHA PU3MICCKUX TPHOOPOB U ClIOCOOaX WX IMPHMEHEHHMS,
IPOH3BOAMTE PACUETHI O Pe3yIbTaTaM H3MEPCHUMN;

OLIEHUBATH [TOTPELIHOCTE W3MCPACMEIX BEIHYHH;

aHANM2UPOBATH  TIONYYEHHBIE  PE3YyNbLTATEI W COMOCTABIAAT HX €  TCOPCTHYECKH
OPOrHO3UPYEMBIMH;

TIPE/ICTABIATE (PyHKIMOHANLHBIE 3aBHCHMOCTH (DH3MUECKAX BEIMUKH B BHIE rPadHKoB.

HABbLIKH?

TPaMOTHO U apIyYMEHTHPOBAHO W3JIaTaTh COOCTBEHHBIC MBICIIH, OGOCHOBBLIBATE CBOH CYIKACHUSL,
paboTare ¢ MUPOKUM Kpyrom PHU3HHECKHX TPUOOPOB M 00OPYAOBAHMS;

COCTaBIIATh HAYYHBIC OTYETHI C TPAMOTHBIMH BBIROJAMHE O IMPOJeNaHHoH paboTe;

TUIaHUPOBATH CBOIO PaboTy;

paboTaTh B KOJUICKTHBE HAJ| PELICHUEM SIUHOM 3a1a4H;

paboTarh ¢ IHTEpaTypoil # WHEIMM HCTOYHHKAMY UH(DOPMAIIHK.



2. MECTO JUCHRTIJIMHBI B CTPYKTYPE OOII BO

Hucuummna «@u3uka» aBiseTes AUCUUIIMHoi Bazosoit wacTa Bioxa 1 TIPOrPAMMBL

Concpxanne TACHHIUIMHBI SBISCTCS JIOTHYECKHM TIPOUOIKEHHEM DIEMEHTAPHOTO LIKOJBHOTO
Kypca (hU3UKU.
Conepxanue AUCHHIUIMHBL SBJASETCS OCHOBOM A1 OCBOCHHS BCeX AUCIUIUIMH 8 06gacTH

«TexHHYECKHE HAYKA Y.

[lepedenn rpynmn JUCIUILTIAH, GA3HPYIONIMXCS HA MATEPHATE JUCITHILIUEEE « DU3HKAY:

® & & o & 0 & ¢ » o & & O " " S e

XHAMHS;

TCOPETHUECKAI MEXaHUKA, MPHUKIIaIHAST MECXaHUKA,

ANEKTPOTCXHUKA, SIIEKTPHICCKOC 000Py10BaHHE;
SNEKTPOHUKA U MUKPOTIPOIIECCOPHAs TCXHUKA;
PaIHoTeXHUKA,;

na3epHad TEXHUKA U JIa3CPHbIE TEXHONOUH;
MaTepUAaNOBEe ACHHE;

COTIPOTHBIICHNE MATCPHAIIOR;

TEXHHYECKAS TePMOJINHAMUIKA U TeILIonepe1aqa;
Teopus Konebarinii;

TEIPAaBIUKA U THAPOMANIMHEL,

MEXaHUKA KHKOCTEH U Ta30B;

TEOPHA MallKH ¥ MEXaHU3MOB;

METPOJIOTH;

(pH3HUSCKUE OCHORBE H3MEPEH A,

OCHOBBI OIITUKH, ONITHYECKHE H3MEPEHHS;
DJKonorNs;

BACHL;

IIpenBapurenprble KOMIETEHINH, CPOPMHPOBAHHBIC Y O0YYAROIMXCS [0 HaYalla U3y YeHUS
JUCIUIIIMHBL:  He TpeQyIoTcs.

TpeOopaHHsS K  YpOBHIO  TIOATOTOBKM  OOYYAIOIHHUXCH

onpezneneHsl  DepepanbHbM

rOCYIapCTBEHHBIM 00Pa30BATCIBHEIM CTAHAAPTOM CPEAHETO (HOAHOTO) 00IIero 0dpa3oBaHHA.



3. CTPYKTYPA N CONEPAKHUE TUCHRAILIMHBI
(¢ pacpenenenuenm obmero 610pKeTa BpEMEHH B Hacax)

OOwgast TPYIOEMKOCThL AUCHUIUIMHE! COCTARNLET 11 3aueTHERIX exuuuL, 396 uacos

3.1, Coaepiranie (AMAAKTHKA) AUCUHILIHIILI.

AYHTOPIILIE

DopyHpYyCMAT
KOMAETEHMAS

HaumeHoBaHue pa3aesioB u

AHAAKTHYCCKHX € THHHL

OK-11, OLK-~2

CamocToaTeikHas pabora cTyienTos

Jaboparopneiii npakiMkym

BCEI'O
BCEI'O
JEKIUHH

W | AyauTapsblii HPAKTHKYM (CeMUHAD)

— i K¥YPC
Wl CEMECTP
1 Homepa pazgenos
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Pazgen 1. @ninyeckue 0CHOBLI MEXaHNKH. 15/15

1.1, KuneMaTHka MarvepuansHOM TOMKd H
Teepaoro Tena. IloctymatensHoe U 14 3 4 5 2 6
BPAlIATENLHOE  SBIDKCHME  TBEPAOro
Tera.

1.2. AuHaMuka  MaTepHanbHON  TOUKM.
TTOHATHE COCTOSAHHS B KHACCUMYECKON
MEXaHUKE, 3aKOHb1 HeoToHa. 20 g 4 5 5 12
YpaBHeHHE JBIDKSHUSA.
HeunepunanbHble CHCTEMBI  OTCHYETA,
Cunsl pyepunm,

L.3. 3axonpl COXpaHEeHMs B MEXaHIKE. 18 10 3 3 4 8

1.4. Jlnnamuka TBEpAOIro Tead. 21 9 4 2 3 12

1.5. [IpUHITAT OTHOCUTENBHOCTH ) 3 1 | 2
B MEXaHHKE.

W
|
|
.

1.6. OcHOBBI PENATHBHCTCKOM MEXAHHKH. 7 3

1.7. 371EMEBTHl MEXaHWKH CTUTOIIHAIX CPel. 3 1 1 — — 2

) Paspen 2. Monexkyaspaan pusuxa u s8 28 I 14 3 6 30 1515
TEPMOAHHAMHKA.

2.1. OcHoeBbI MONEKYJAPHO-KHHETHIECKOM 13 7 3 5 5 6
TEOPHH.

2.2. DyHKUMA paCIpeaceHI. 1" 5 3 5
Knaccuyeckas M KBaHTOBAS CTATUCTHKM.

2.3. Ocli0BbI TEPMOAHHAMHKH.
TepmonuzaMugeckue bynkauu
pmont pynicu 6 | 8 [ 4| 2|2]s
cocrosaHua Tpu Havana
TEPMOAHHAMHKU.

2.4. Hiukn Kapro. [IpuHIMIE! nOCTPOSHUS 9 3 5 :
TEIJIOBbIX MALIKH.

L)

2.5. SlneHne miepeHoca. 7 4 1 i 2

2.6. Cuiibl MOREKYASPHOTO B3aUMOICHCTRI.
Peanensie rasvl. @azosLie 5 ( 1
HpEBPAILSHUA.




HaumMeHoRaHHe pazesioB H
AUAAKTHYECKHUX ¢IHHRIT

AYJHTOPHBIE

AYIUTOPHBLH NPAKTHRYM {CEMMHAP)

BCEI'O
JEKITHH

JlaGoparopHbii MpakTHRYM

Camocronrenbias paﬁma CIYACHTOB

MoprapyeMas
ROMITETEHUH I

OK-11, ONMK-2

|| KYPC

W | CEMECTP

W | Homepa pasaeaos

Pasnen 3. INeKTPUUECTBO H MATHETH3M,
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20/20

3.1. DaekTputeckoe TONe B BaKyyMe.
[IpoBOaHUKY U ANBNEKTPHKK B
IMEKTPHUECKOM MoJIe.

O
=]
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B

3.2. TIoCTOAHHBINA ANEKTPILECKUH TOK.

3.3. MarHuTHOE none B BaKVyMe,

3.4, MaruuTHOE Mone B BEUIECTRE.

3.5. DNexTpOMarHUTHAsg HHAVKUUS,

—
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3.6. YparueHus MakcBenna 8 HHTErpanbaoii
1 puddeperunanbroii dopme.
MarepHaibHbIe YPaBHCHA,

3.7. KpasucrauwoHapHsie TOKH.

3.8. Tlpuuupn OTHOCHUTENBHOCTH B
SNCKTPOAHHAMUKE

Pazaen 4. Dn3uka KoacOaHRIN.

38

15/15

4.1. TapMOHRYECKHiT OCLIWLTZTOP.
TMpumeps! 1apMOHNUECKHX
OCLHUNNATOPOR,

4.2. KnHeMatHKa v AuHaMuKa
FapMOHMYECKHX KoJedauuif,

4.3. CoBoaHble 3aTYXAIOWHE KOJICOAHN.

4.4, BuinyxaeHHble KoneGaHAA
rapmMoHH4ECKOroe ocunnmm)pa 1nox
JeHCTBHEM CHHYCOMAANBHOMN CHIIBL.

4.5. du3HYecKUii CMBICA CHEKTPAIBHOTO
paznoxeHusa. HopManbHble konebaHus
{(MOuBL.)

4.6 AHrapMOHWTECKUH OCLIMIATOP

Pazgen 5. Boanoseie npoueccsl.

35

37 | 16 9

12

18

20/20

5.1. Yupyrue Bonnbl. [Tnockas
cunyconaanbHas Boiaa. BomroBoe
YPaBHEHNE. IHCPTUS YIIPYToi BOJIHbL.
Ciheprueckne BONHEL CTOAUHE BONHEI,

Sddexr domrepa.

3.2. DyleKTPOMAarkuTHBIE BONHEL. DHEPTHS
3MEKTPOMArH UTHO} BONHBL. CBET Kak
DIIEKTPOMAarHHTHAs BONHA.
IMongpuzauus creTa.

3.3, Rurepdeperuns BoxH. HaTepdeperuns
ABYX MOHOXPOMATHYECKHX BOITH.
IMoHATe 0 KOrepEeHTHOCTH BOJIIL.
HnrepdepeHuns CRETOBEIX BOIH.
HurepdepeHuys B TOHKUX NNEHKAX.




KYPC

CEMECTP

Homepa paspenos

Haumenoranue pazgenore u
AHAAKTHYECKHX €THHHULI

BCEI'O

AVIHUTOPHLIE

BCEI'O

AyuuTopHLI OpaRIMKYM (CeMHIIAp)

JIEKLIFTIE

JabopaTopuniif npakrakym

CavocToaTensnas padbora crymenTon

Mopyupycyas
KOMITETEHUHS

OK-11, OK-2

5.4. ndpakups somH. TIpuniun

Toiirerca-®pereas,

Judpaxuus @peHels Ha  KPyraom
otBepcTan. Judpakuua Ppayerodepa
Ha  [psAMoH  OeckoHewHOH . Imenu.
Judpakunonsas pewerka. Judppaxius
PEHTTEHOBCKMX  Nvaels, dopmyna
Bynba-bparra.

14

10

5.5, B3auMOJEHCTBIE JIeKTPOMATHUTHBIX
BOJIH C BEWECTBOM, OTpa)KeHue
LPEAOMIIEHHE CBETA HA MPAHMUE
pazjena aByx cpeu. Popmynb
Openend. Jucnepens cocra. Paszosan u
IPYNROBAS CKOPOCTD.

Pazgen 6. KeanroBas pusnka.

53

18 8

22

15/15

6.1. TeroBoe usnyueHue, KraHtosas
ofITuKa. POTORBL

11

6.2. KopaoyckynapHO-ROTHOBOM Ayanusm.
Bomint e Bpoiins. [Tpuatmn
HEOTIPEMEME HHOCTI.

6.3. Kpaurossie coctosuns, BoirHoRas
QYHKIEI U Ce CTATUCTHUECKNIT CMBICTT,
{IpMHUKE CYNEPTIOZHITNN,

6.4. Vpasuenue Illpemunrepa. Queparopst
OMINYCCKMX  BenmuuH.  YacTHia B
OEHOMEPHOW  NOTEHUMaRbHOH  fAMe.
[TpoxowaeHne YacTHLB IOA M Hak
NOTCHUNA/IbHAIM Gapbepom.
IapMoHIUIeCKHIT ocLunsNTOP.

10

6.5. Crpoenue aromos. CrekTpb!
BOAOPOIONOAOOHLIX aTOMOB. Teopus
Bopa. KsanToBas TeopHs CTPOCHHS
aroma. KBanToBblE HHCNA.

6.6. OCHOBBI TEOPHH CTPOCHUS
MHOTO3JIEKTPOHHKIX aTOMOR. TlpuHuMN
ITaynu. flepuoayueckas  cuctema
snementoB JI.M.Menpnenecra.

L2

6.7. CtpoeHre Molieky . Puznveckan
OpHUPOIa XUMA4EeCKoH cBia3u. HoHuasg u
KOBAIEHTHAas ¢Bs13b. Monekynsaphsie
COEKTPHI.

6.8. Atomnoe s18po. CTPOCHHC ATOMHOTO
anpa. Jledexr mace. PapuoakTusnocts
NPEBPANIEHNS AAEP. S AEPHBIE PEAKIUH.
nemMeHTApHble YaCTHIIHI.

BCEIo no JjMCUUILTHHE:

396

204

192 i 51

192

108 /100




3.2, AyIHTOpPHBIH NPAKTHKYM

Honep Tema HpAKTHUECKOro 3aUATHH Oodem ayn.
¥ IAHMEHOBAHHC Ne 4aC0B
Pazaena AHCIHOJAHHBbI
Pazaen 1. 1. || KnHemaTuka MaTepHATBHOM TOYKH. 2
Duznueckue ocHOBH || 2. || JIunamuka MaTepHaILHON TOUKH. 2
MEXaHHKH. 3. | 3akossl COXpaHEHHS B MEXaHHUKE. 1
4. Kusemartyika 1 JUHAMUKA TBEPAOTO TeNa, 2
5. | Kontponsnas padora Nel, craya Homawnero saganus Nel, 2
Pazaen 2. 6. il OctioBel MOJSKYTAPHO-KHHETHYECKO Teopuu. 2
MonexysipHag 7. || PyHKUIMH pacHpeneneus. 2
duzuka n 8. || 3axoHBI TEpPMOTHHAMUKH, 2
TCPMOIHHAMUKA. 9. || Kontponunas pabora Ne2, ¢aaua JlomalHero sananng Ne2. 2
Pasgen 3, 1. |l Saxon Kynona. HanpsxeHHOCTB 3MEKTPHUSCKOLO MONS. 2
DNEKTPHHIECTEO 1 2. | TloreHuuan ¥ pa3HocTs AQTEHINATOR. 1
MarmHeTH3M. 3 TTPOROZHUKY U TUINEKTPHEKH B HTEKTPOCTATUUECKOM TIOTTE. 5
" || DHeprus 30eKTpOCTaTHYECKOrO MO,
4 Koutponbhas paborta Nel, 5
|| coaua Jomamsero sazanust Nel,
.|| 3axon buo-Casapa-Jlannaca. MarHuTHas HEOYKLWA IPOBOAHMKOB C TOKOM.
6. Cura AMirépa 1 cuina Jlopeuua. JlBrokeHe 3apsxKeHHBIX YaCTUL B MATHUTHOM 5
M INCKTPHYECKOM MOJAX.
5 DNeXTPOMArHMTHAA HHAYKUUA, DHEPTHA MATNUTHOTO NOJI IPOBOJHUKOS ¢
" || TokoM. MarfiuTHOE IIOiE B BEWECTRE,
8. | 8. Kourponsaas paGora N2, ciaua JoMatuwero 3axanus Ne2. 2
Pasnen 4. N 9. | MexaHHYeCKHE ¥ JNEKTPOMACHUTHBIC KOREOAHHS, 2
®irzvka xonebaduit
Pasnen 5. 1. [ ¥Ynpyrue m 3nekTpoOMarHUTHbIE BORHbI. 3
Bonnoseie 2. || Mnrrepdepenuys i noaApusaLua CBETOBBIX BOJIH, 2
NpOLECCRI. . || Audpakus caeta. 2
4 Konrponenas paGora Nel, 5
")l chaua Jomainero 3ananns Nel.
Paspen 6. 5. || TernnoBoe nanyuenne. 1
Kranrosas (msuxka. 6. || KpanroBas orrrika. @OTOHL. I
7. |l Aromusie cnexrpel. Teopus bopa cTpoeHns atoma. 2
8. || IIpyrunno veonpeaenenHocTH. Bommt ne Bpoiinz, 1
9. il Bonnosas gyuxumna. Ypasnerue llpexunrepa. 1
10 KonTtponsHas pabdota Ne2, 5
" || cnaua Jomamuero zamauus Ne2,
HUTOI'O:; S1
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3.3. JlabopaTopHEbIi NPAKTHKYM

Homep Ne Tema Ja00PATOPHOT O 3AHATHA Haumenorauie nabopaTopHu Oonem
H HANMCHOBAHHC AYAHTOPHbIX
pazaeni AUCUHIIHDL HACOB
Pa3znen 1. 1. || Broanoe sanaTue. MceTonb! pacueTta 5
PUIHICCKIAC OCHOBEI NBOIPELIHOCTA H3MEPEHUI,
MEXaHHKH. 2. || JlaGopatopnas paGora Nel. 2
3. || JlaGoparopnas pabora No2. ,_ 2
Pasges 2. 4, | 3amuTa JabopaTopHHIX padoT (KOIIOKBHYM). Jladoparopus MEXAHIKH 2
Monexynapras 5. | Tecr Mol u Moncxynxpu(zli hu3urn 5
usuka n 6. [i JlaBopatopuras paGota Ne3. (ayn 323%) 2
TEPMOAHEAMUKA. 7. || JJaGoparopras paGora Nod. 2
8. || Tect Ne2. 2
9. | 3amura 1abopaTopHBIX paboT (KOJLIOKBHYM), !
Pazgen 3. 1. BsozHoe sausTie. Pabora ¢ _ 5
BNeKTpUIecTBO U 3IEKTPOM3MEPHTENbHBIMHU IPHOOPaMIL.
MarHeTH3M. 2. | JTabopatopnan pabota Nel. 2
Pasaen 4. Buzixa 3. || JlabopatopHaa paboTta No2. 2
o 4. | Konnoxeuym no madopaTopHeiM paGoTaM. JlaGoparopusi sNEKTpIIECTBa 2
KomebaHuit P W MargeTH3Ma
|| Tect Nel. (ayn.326%) 2
6. || Jlabopatopras paboTa Ne3. 2
7. || JlaGoparopuas paboTa Ned., 2
8. |l Tect Ne2. 2
9. || Koinokenym no nabopaTopHbiM paboTam. 1
Pasgen 5. Bonnossle || 1. || BBonHoe 3ausThe. OnTHyeckue NpHOOPHI. 2
NPOLECCHI. 2. || JTaGoparopras pabota Nel. 2
3. || laboparopHas padoTa Ne2. 2
Pasnes 6. Kpanrosan 4, || Komroks 10 7a00paToOpHBIM paboTaM. 2
dmnka. HyM patop p Jlabopatopus onTUKK
S, || Tect Nel. (ayn.322%) 2
6. | JJabopaTtopuas padoTa No3. 2
7. || Tect No2, 2
8. || Komnoxeuym no naboparopHsim paboram. 3
UTOTO: 51

Temsl 1 HazBanua MaboparopHbix paboT mo pazgenaM ONpPEAeIeHB HHAUBUAYIbHBIM rPa(UKoM

CTYACHTA.
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3.4. CamocToATeIHAS padoTa cryAeHa

Bpemn

Homep
U IAHMEeHOBAHHE Ne Coacpreanune yueGHoro 3aganugs (uac)
Pa3AeNA AACIHHIUTMHLI CPC
1. || Toaroroeka x nadoparopens padoram Nel, 2, 3. 6
Pazaesn 1. 2. || Odopmnchue oTueTOB N0 3 1a00PATOPHBIM paboram. 12
DU3HIECKHE OCHORBI
3. | oaroroBka k xonnmokBUYMY N FabopaTOpHbIM paboTam. 6
MexaRuKd. 4. | Iloaroroska k TecTy Nel. 4
5. || HoaroroBka K NPAKTUMECKUM 3a3HATHAM IO Temam Nel, 2, 3, 8
6. || Bommonnenwe JTomalunero saganna Nel. 10
1. |} TTourorosxka K JrabopaTtopHoii pabote Ned, 2
Paznen 2. 2. || OdopMnerne 0TYETOB 0 NabopaTopHoii paboTe. 2
MonekynapHas 3. || [TogroToBKa K KOMMOKBUYMY No jadopaTopHoi padoTe. 4
buznKa n 4. | IloaroToBkd K TecTy NeZ. 4
TEPMOIHHAMHUKA. 5. {f TToproToBKa K NpaKr44ecKum 3aHaThaM no teMam Ne 6,7, 8, 8
- 6. {| BrrmosiHerne Jomainuero 3aganus Ne 2. 10
Pa3gea 3. 1. | HoaroTtoska k naGoparophbiM paboram Nel, 2, 4
BNEKTPHIECTBO U 2. || Ohopmuenue oTueToB N0 2-M MaboparopHsimM paboTam. 4
MACHETH3M. 3. || [loaroroBka X KOILIOKBHYMY IO NaGopatopHaiM paboTan. 4
4. || TloaroroBka K TecTy Nel. 2
5. || HHoaroTroBka K NpakTHHECKHM 3aHATHAM NO TemaM Nel, 2, 3. 12
6. | BeimonHenue Jomawnero 3ananmug Nel. 10
7. || [loaroToBka K TecTy Ne 2. 2
8. || [10ArOTOBK K NPAKTUYECKHUM 3aHATUAM IO TeMam Nos, 6, 7. 6
9. || BemosHenne JloMamHero 3apanua No2, 10
1. || TToaroTorka k naGopaTtopHbIM paboTam No3 4. 5
Pa: 4 2. || Odopmnenye oTueToR N0 2 1abOPaTOPHLIM paboTam, 5
CDZJ::ﬁ:L K’one(}aﬁuﬁ 3. | IlogroToBka K KOJMOKBAYMY no nabopaTOpHEIM paboTam. 5
4. { TToaroToBKa K OPAKTUYECKOMY 3aHATHIO O Teme NeD, 2
5. il BrmonneHne gacth JloManrHero saganna Ne2, 5
1. || ToaroToeka x nabopatopHeiM padoTtam Nel,2. 2
Pasnen 5. 2. || Odopmaenue otyeToB Mo 2-M nabopaTopHbM paboTam. 3
BomHoBbi¢ 3. || MToaroTeRKa K KOANOKBUYMY IO J1ab0OpaTOpPHEIM padoram, 3
TIPOLCCCLL. 4. | IoarotoBka x TecTy Nel. 2
5. || IloaroToRKa k NPAKTHHECKUM 3aHSTUSM 1o TeMaM Nel,2 3. 4
6. | Boinondense omawnero 3ananunsg Nel. 4
1. [ TToaroroska k madoparopnoii paborte Ne3. 2
2. || Odopmnenmie oTHeTa 0O NAGOpPaTOPHOIT padoTe. 3
Paszpen 6. 3. || IloaroTonka X KOJUIOKBHYMY no nadoparopHoii pafote. 3
Keantopas gusuka. | 4. I Tlourorosxa k ecty Ne2. 2
5. || ToaroToBka Kk MPaKTHHECKUM 3aHATHAM 10 TeMamMNe5,6,7 8.9, 4
6. | Brimonnenue Jomameero zagadus Ne2. 8
BCEI'O: | 192

Cnomcku, cogepXaliMe TiepedeHb [OMallHuX 3aJaHuif, nabopaTopHhIX palor NepeurciIeHBl B

[Ipunoxennu 4.

BapuanuTthi romamHux 3aganuit, 1a60paTopHEIX paboT BKIIIOYenbl B cocTad Y MK aucHuIminHe..
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4. ®OPMBI KOHTPOJIA OCBOEHUS JUCIHRTIJIMHBI

I'PA®HUK KOHTPOJBbHbBIX MEPOITPUATHIL

HEAEJH CEMECTPA

CEMECTP 1 1o fslals|ef7| s o | 1w |ulw2z|]| 1 15 16 17
KP1 KpP2

n a2 | Tt | qg aez | ey | T2
KPt ' KP2

i AP2 [ TL| 7o JP2 | ey | T2

KP1 KP2 | Ind.

v JP2 | TH | pa) JPL ) T2 | s | 3,

Ycaoenste odosnauenus:

* & & 2

KP — xontponbHas pabora;

JIP1 — caaua ogHolf TaGopaTopHol paboTLL;
A3 — nomamvee 3a7aHueE;

T - TecTupoBanue;

JIP2 - cnaua aryx naoparopHeix padoT;

K -- KOIIOKBHYM.

Tercymaﬂ aTTeCTAOHA CTYACIITOB IIPOHM3BOAUTCH B AUCKPETHBIE BPEMCHHBIC HHTEPBAJIBI
UpLrogapaTCIsaMi, BEAYIIEHNMH JIaSOpaTOpHBIC pa6orr>1 H IPAaKTHYCCKUEC 3aHATHA II0 AHCLUMIINIHHE B

crnenyromux gopMmax:

TECTHPOBAHME OCTATOUHLIX 3HAHUIM 10 IIKOJIGHOMY KYPCY 37IEMEHTAPHOI (U3HKY;
[MCHMEHHEIE JTOMAIIHHE 38 aHus,

BBINIONHCHHUE J1ab0PaTOPHBIX paloT;

3a1iTa TaboPaTOPHEIX paboT, KOJUIOKBUYM IO 1abOpaTOpHEIM padoTaM;

OTACTBHO OMCHURAIOTCS IMYHOCTHRIC KauecTBa CTyAenTa (AKKYPaTHOCTh, HCIOIHUTENFHOCTS,
WHHLWATIBHOCTH) — paboTa y TOCKH, CBOEBPEMEHHAS Claya TECTOB, TPAMOTHOE ODOPMICHHE
OTYETOR K J1a00paTOPHBIM paboTaM U MUCEMEHHBIX AOMAUTHUX 3a/TaHHIA.

PyGe:xHas arreciauus CTYJCHTOB IIPOM3BOAHMTCA 1O HTOTAM IOJOBHUHEL CEMECTPa B CIEAYIONIMX
(dhopmax:

TECCTUPOBAHHC,

KOHTPOITEHas paboTa;

KOJIOKBHYM 10 JIOMAIllHEMY 33J1aHHUIO;
3ammTa TabopPaTOPHBIX paGoT

ITpomexyToUHBIH KOHTPOAB 110 Pe3yJIETaTaM CEMECTPA HO JUCIHITHES IPOXOIUT B hopme:

NMCHMEHHOIO 3K3aMeHa, (BKJfouaeT B ceOf OTBETHI Ha TCOPCTHUYESCKHE BOIPOCH U PEUICHHE
3a/a1)
u I HepeHHHPOBAHHOTO 3a4eTa, KOTOPLIH OGOPMISIETCS IO Pe3yILTATAM BEIIONHEHHS
IPeNyCMOTPEHHbIX paboueif mporpaMMoil KOHTPOIBHBIX MEPONPHMATHN (3aUMTH J1a00paToOPHbIX
paboT, BHITONHEHHS H CIa4d JOMAllNHX 33laHui, HANUCAHHA KOHTPOJNBHBIX paboT,
KOMIIBIOTEPHOTO TECTHPOBAHUS, KOJUTOKBHYMA).

DOH/IBI OLULHOYHLIX CPEACTB, BIULOYAIOLIUE TUIIOBBIE 3aJaHNs, KOHTPOJIbHbIE pa0OTHL, TCCTHI K METOB

KOHTPOJIA, TIO3BOJLIIONIAE OLGHHUTEL PE3YNLTATHI 00pa3oBaHus MO JaHHON AMCLMILIMHE, BKJIOYEHBI B COCTAB
YMK qucnunimHb ¥ iepevyrciess! B [Ipunoxkenun 5.
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5. YYEBHO-METOJAUYECKOE U HHOOPMATITUOHHOE OBECIIEYEHUE
JUCHAITJIUHBI

5.1. OcnosHas JuTEpaTYpaA:

1) W.B.CagenbeB «Kypc dmz3uku» B 3 Tomax, Jlaus, CTI0., M., 2008.

2) W.B.Carenpe «Kypc obmeit $puzuku» B 3 ToMax, Jlaus, CI6., M., 2007.

3}y W.EMponos «3amaun no obmeit pusnkey, Jlaus, CII6., M., 2007,

4) Mexannka ¥ MOEKyIsipHas dbusuka (METOAMYECKIE YKa3aHUA K 1a00paTOpHBIM padoTam), IIoj
pen. /1.}1O.FBanoga, 2012

5) HJL®enopos, HO.H.Jlazapera, B.I.Cpeann @usuka. Mexanvka. YuebHoe nocodue, 2016

6) JL.U.Bacunwesa, H.A.VBanosa, [I.JI.@enopos, C.H.Coxonora. Mexanuka (nocobHe K pelIeHUIo
sanaqa), 2010. )

7) AT Apewxun, H A Msanosa, FO.H.JIazapesa, /{.JI.denopos «D1eMeHTHI CICHUANILHON TEOPHH
OTHOCHTEIBHOCTH», 2013.

8) AJL3arpebun, M.I'.Jlenues, O.C.AnekceeBa, K.B.Kamurnna. Mosexynspras Qpusuka u
TEpMOAMHAMHK2 (TIocobue K pewenuio 3a1a4), 2007,

9) JL.H.Bacunsesa, H.A MBanosa, }0.H.JIazapesa, JI.J1.®enopor. CTaATUCTHYECKHE PACIPEAETEHHUS

B (pusuke, 2015.

10) DnextpomarHeTusMm (JlabopaTOpHBIA IpakTuxkym mo (usuke), mon pen. JLW.Bacmibepoil u
B.AKueynuna, 2009.

11) M.I'Jlennes, A.JL3arpebun, A.A.Koncanosa, O.C.Anekceesa ITocTosSHHBLE JICKTPAYECKHH TOK.
[locobue x pernennto 3amaa4, 2013.

12) AJL3arpebun, M.I.Jlenues, O.C.AnexceeBa, T.A.llaBnoBa. Marnetnsm (TocofHe K peleHmio
safau), 2007. ) ’

13) E.I.bopoauna, A.H.Crapyxun «KoneGanus u BoJHbI», yueGHOe nocodue, 2011,

14) Mertoar petuenus 3a/1a4 1o onTuKe, nox pex. [ JL.dexnopora, 2008.

15) A.T.Apewmkun, JLV.Bacunnera, C.H.Cokonosa, /1.J1.®enopoB. OCHOBE KBAHTOBON MEXaHHKH H
ATOMHON QU3UKH (KOHCIIEKT JeKuii), 2008.

16) E.I'.Boponmua, A.-H.Crapyxuu «KBaHTORas MeXaHHKaY, yueOHOe mocobne, 2012.

17) M.K.Hekpaco. OCHOBBI (DU3NKH @TOMHOTO sLApa U 3IeMeHTapHbIX gacTil, 2010.
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10.
11.
12.
13.
14.

135.
16.
17.
18,

19.
20.

3.2.lonotHuTeNLHAS INTEPATYPA:

A.B.Curyxun «O0muit kype puzuKuy» B 5 romax, Gusmarout, M., 2002-2005. -

C.0.®pumw, A.B.Tumopesa «Kypc obmmeit dhuzuku» B 3 Tomax, Jlaus, CII16., M., 2007.

B.C.BonexeumTein «COOpHUK 3a1a4 110 o0memMy Kypey dusukuy, Kanxnsni mup, CII6., 2004,

AT Yepros, A.A.BopobreBR «3afaunuk no ¢puzuke», Guzmaraur, M., 2003,2005.

C.I" Kanamaukor «mexrpuiccetoy», @usmarmur, M., 2004

A.A ernad, b.M.SBopekuit «Kype dbusuxny, Axagemus, M., 2003.

«COopHuK 3aaa4 1o obmemy Kypey dusukny B 5 Tomax, mof pen. JI.B.Cusyxnna, . A SIxoBnepa,
OusMaraut, Jlaus, CII6., M., 2006.

«COopuuk 3aaaw o obureMy Kypcy Qusuxu» B 3 ToMax, moj pen. B.A.Opuunkuxa, ®usmaTinT,
M., 2004

A.K.Kuxoun, 1.K.Kuxonn «Monexymapaas ¢uzukay, Jlans, CII6., M., 2007.

[".CJlaapcGepr «Onruxay» @usmarnut, M., 2003, 2006.

H.HU.Kanureepckuit «Bonunosas ontukar, Jlaus, CII6., M., 2006.

T.H.Tpodumosa «Kype busuxuy», Beicuias mkona, M., 2003, 2008.

T.U.Tpodumona «Kypc dusuxu. 3agauu n pewnesns», AkageMmus, M., 2009,

T.M.Tpodumosa, 3.I'.Ilasmora «COOPHUK 3a7a4y MO Kypcy (u3MKM ¢ pellleHHAME», Bricuras
mkona, M., 2003.

Mexanvka 1 MoJeKynapHad QU3HKa (METOIMMECKHE YKA3AHAA K 1a00PaTOPHbIM paboTam), TIOj
pen. H.A.VBanoroit, 2004

A.JL.®@enopos, O.C.Anekceesa, E.C. Konaparopa . DlIeKTpOMArHETH3M (1a00paTOPHbIH MPaKTHKYM
no ¢usuke), 2006.

Ontrka (JrabopatopHblii MpakTHKYM 10 dusuke), noy pex. M. K.Hexpacora, 2006.

B.B.JIerToBckuii. Ouenka omuGoK pe3ynsTaToB u3Mepennit, 2005,

B.B.JIenTopckuii. [IpakTukyM o (GH3MKe: 2IEKTPOCTATHKAE, IOCTOAHHEI TOK, 2005,

T.B.MBanosa. Cnexrpsr aroma. Teopwus Bopa (McTomuueckue yKa3aHus K NPaKTHHECKIM 3aHATUSM
1o duzmke), 2006.

5.3. Ilepeqens pecypcos HAGOPMAIHOHHO-TEIEKOMMYHHKAINOHHOH ceTn "UnTepHer",

HEOOX0AUMBIX A OCBOCHHA NHCHHILIHHBL, YICKTPOHHbIE GHOINOTEYHbBIE CUCTEMBI:
1) DnextponHas 6ubimoreunas cuctema BITY: library.voenmeh.ru

2) DnextponHas GuUOGIIOTeTHas CHCTEMa H3faTenseTea «Jlauesy hilp:/e.lanbook.com’

3) Dnexrponnas 6ubmrorexa IOPANT https://www.biblio-online.ru/

4) Caiir kadenpn duzuku hun: n.instru kard forstudenthtinl
5) Caiit noaroToBKH K Internet-recruporanuro i fepo.i-examn. ru/
6) Caiit nogroToBku K Internet-ouMIHaaM hirp: www i-olvinp.rhow to-prepare

5.4. HHpOopMayROHHBIC TEXHOJIOTHH, HCHOIL3YeMbIe PH 0CYINEeCTBICHHH

Oﬁpa3OBaTeJ1LHOI‘0 npouecca.

1) KOMIBIOTEPHOE TECTUPOBAHHUE
2) NeMOHCTPAIUs] MyIbTHMEANIHEIX MATEPHATIOB
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECITEMEHUE TUCIIUTIJIHHBI

6.1, JlekuoHHLIE 2aHATHA!

1.

B PN

KOHCNCKT JIeKIHH;

KOMIUICKT 3JCKTPOHHBIX IIPE3cHTALMK (CnaigoB IO TemaMm MEXaHHKa, MOJNEKy/spHas (DU3HKa,
TCPMOTUHAMHKA, NCKTPUIUCCTRO, MArHCTHU3M, BOJIHOBAS ONTHKA, KBAHTOBAaA MCX&HI/IK&);
MYTBTUMEUNHAS YCTAHOBKA (IIPOCKTOP, SKpaH, HOYTIOYK)

Hpakruveckue 3auATH:

ay TUTOPHA;

KOMHBIOTEPHBIN Kiace (A1 3MU30UYECKOTO TeCTUPOBAHKIA);

paboyne MecTa CTYAECHTOB, OCHALICHHBIE KOMIIBIOTEPaMH ¢ AocTynoM B MIHTEepHET;
pabouee MECTO IIPENoAaBaTeNs, OCHAMEHHOE KOMIBIOTEPOM C IOCTYIIOM B MIHTepHET.

6.3. JIaGopaTopuble padoThl

1.

2.

naboparopua «MexaHuka u MOneKylspHas ¢usnka», ayaA. 323, ocwamieHHad HHabopom
Na00PATOPHBIX YCTAHOROK TIO0 TEME;

nabopaTopus «3NEKTPHHMECTBO ¥ MATHETH3M», ayA. 326, ocHanieHHas HaOOpoM nabopaTOpPHEIX
YCTAHOBOK TIQ TEME;

naboparopus «OnTukay, aya. 322, ocHauieHHast HA00pPOM 1a0OpaTOPHBIX YCTAHOBOK IT0 TEME.

Tepeucus mabopaTOpHBIX paboT NpuBe/eH B MPUIOKEHUY 4.
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Tlpunoxenne 1
k paGou4eii nporpaMmce IHCHHIMNMUbI
«@usura»

Anmnoranug paboueit nporpaMMeI

Jiucuunimnaa «Qu3HKa» gBISeTCd 4acThlo bazosod uwactm bgaoka 1 muxia  aucnUIninH
IIOATOTOBKH CTYHAEGHTOB I10 Hanpaslenuro noarotosku 24.05.01 IlpoextupopaHue, MpOH3BOACTBO M
IKCILTyaTalMA PaKET U PAKCTHO-KOCMHUYCCKUX KOMILIEKCOB.

Jucunmuiuaa peanusyercs Ha «A» dakynsrere BI TV «Boenmexy» kadeapoin «O4» Ousuka,

Jucimrnumba Hauenena Ha opmuposanue obmenpodeccuoranbHbix (OIIK-2) u o6mekynsTypHLIX
(OK-11) xoMOeTeHUUH BHITYCKHUKA.

Conepxanue JWCHHMIVINHBI  OXBATBIBACT KPYI  BOIPOCOB, CBAZAHHBIX €  H3y4EHHEM
dyHIaMeHTANBIEX HOHATHH, 38KOHOB U TEOPUil KIIACCHYECKOH W COBPeMEHHOM QHINKH 110 OCHOBHBIM
pasfenam: (QU3HYECKHUe OCHOBBI MEXaHUKH, JEKTPUUECTBA U MATHETH3IMA, BIICKTPOJHHAMMKM, (PU3HKH
koseGaHuil ¥ BOJH, OIITHKY, KBAHTOBOH (U3UKY, ATOMION U AASPHOH (QU3HKI.

IlpenonapaHue AUCHHIUTHHBEI [PEAYyCMATPHBACT CHETYIONIME (HOPMEI OPraHu3aruu yIeGHOTOo
npouecca: JeKUHH, Tadboparopubie paboTLl, [IPAKTHYECKUE 3aHATHS, CAMOCTONTEIbHA paboTa CTy/IEHTOB,
KOHCYIbTanuu. IIpcaycMoTpenst crieiyronye BB KOHTPOJIA:

Texylmmas arrecTalldff CTYJCHTOB IIPOM3BOJHTCA B JAWUCKPETHBIE BPEMEHHBIE WHTEPBAILI
NPenojaBaTeNsiMU, BEAYUIHMH Ja0opaToOpHBE PaboThHl W IPaKTHUECKHE 3aHSTHS [0 AMCUMIIMHE B
CIIeRyoNmxX (hopMax:

TECTUPOBAHHE OCTATOYHBIX 3HAHMIL 10 IIKOIIBHOMY KYPCY MIEMEHTAPHON (DU3HKH;

MACEMEHHbBIC IOMAIIHHE 3aJaHHs;

BHINIOJTHEHHE TaGOPATOPHBIX paboT;

3amuTa 1abopaTopHEIX PaboT, KOJUIOKBHYM II0 JladopaTtophbiM pabotam;

OTACIHHO ONCHHBAIOTCA JHYHOCTHBIC Ka4€CTBA CTYAEHTA (AKKYPATHOCTD, HCHOIHUTENRHOCTD,

HHHAIMATHBHOCTE) — paboTa ¥ JOCKU, CBOEBPEMEHHAS C1a4a TECTOB, IPaMOTHOE ODOPMIEHUE OTYETOB

K J1abOpaTOPHBIM paboTaM i MHCEMEHHBIX JOMANIHUX 3aTaHHH,

Py6exnan aTrecTalus CTYASHTOB IIPOU3BOJUTCH [10 MTOraMm IOJOBHHBI CEMECTPA B CIHEAYIOUIHX
dbopmax:

TECTUPOBAHUE;

KOHTpOJIbHAA paboTa;

KOJUTOKBHYM 110 JIOMAIHEMY 33/I2HUIO;

3aliuTa 1adopaTopHbIX paboT

ITpomesxyTouHBIi KOBTPOJIb 10 Pe3yIbTaTaM CeMecTpa M0 JUCIMAIUIMHE IPOXOIUT B (hopMe:

HOHCHMEHHOrO 3K3aMeHa, (BKIIOYACT B ¢eOs OTBETH Ha TCOPETHUSCKUE BOIPOCH M PEIICHHE 3a/1a49);

I PepeHIUpPOBAHIIOro  3a4eTa, KOTOPBIH  OPOPMISIETCS II0  pPE3yNbTATAM  BBIIOJIHCHHUA

OPEAYCMOTPEHHBIX pabodel TporpaMMol KOHTPONBHBEIX MEpONpUSTHil (3aIMuTHl J1abopaTopHbIX

padoT, BLIMOIHEHMS] U ¢lauu JOMALIHUX 3a/]aHUH, HAalNCaHHA KOHTPOIBILIX PaboT, KOMIOBIOTEPHOIO

TECTUPOBAHUS, KOJIOKBUYMA).

Obmas TpyaoeMKOCTE OCBOCHMS IUCIMIUIMHBL COCTaBNsAeT 11 3aueTHeix enuuui;, 396 uacos.
TIporpaMMoi IHCUMIIMHEL NOPEAYCMOTPEHBl JiekuMouHbie 102 waca, mpaktuueckue 51 wac,
nabopatopHble 51 yac 3ansiuit u 192 yaca camocTosiTenbHOM PaboOTHI CTYICHTA.
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Ipuioxenue 2
K pafoyeii mporpamme aAncIHIIMHbI
«Pmuka»

TEXHOJIOI'HA U ®OPMBI HIPETIOJABAHNSA
Pexomenaanuu no opraHuzaiHi H TEXHOJIOTHAM 00y 4eHIA JJIs IIPeNoIABATEs
I. OGpazoBaTebHbIE TEXHOJIOIHH

IIpemofaBanue NACIMIUIAHE] BEAETCS ¢ TPUMEHEHHEM CIIEAYIOMNX BUAOR 00pa30BaATEIBHBIX TEX-
HOJIOTHI:
HHpopmamuoHHbie TCXHONOTH; UCTIONB30BAHNE JIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
(9MEKTPOHHBIH KOHCMEKT NIEKIHH, 3NEKTPOHHBIE METOAMYECKHE TOCOOHA MO PEIEHHIO 3a5at 1
BEIIONTHEHHIO JTA0OPATOPHBIX PaboT, WHIAHBHIYTHHBIE JOMALIHAE 33[aHus, TECTOBBIC W KOHTPOJBHEIE
paboTEL SK3aMEHALIMOHHbIE BOMPOCH]) IIPH IIOATOTOBKE K JIEKIUAM, MPAKTHIECKHM H 1aboparopHBM
3AHSTHIM,
PaGora B KoManze: cOBMeCTHas paboTa CTYIEHTOB B IPYIIIe TPH BEIIOTHEHHH HEKOTOPBIX
nabopaTopHbIX paboT BO BeeX JIaboparopusx Kadeapbl Qu3uK.
MexmacuuiHEaproe odyyeHHe: HCNONE30BAHAE 3HAHWM CTYACHTAMY KypCOB MaTeMATHKN, XHMMH,
HHMCHEPHOH Ipauki 1 NIPUMEHECHNES TIOTYYEHHbIX B 3THX KYPCAX HABBIKOB.
Omnepexanmas caAMOCTOATEILHAA PABOTA: H3YYEHHE CTYJCHTAMH HOBOIO MaTepuana (elne
HEIPOTUTAHHOTO Ha JICKHUMX ) IPH NOATOTOBKE K BBITOIHEHHIO 1a00PATOPHBIX paboT.

IL. Buaer u cogepkanue y4eOHbIX 3aHATHI
Pazaen 1. PA3HYecKHe OCHOBBI MEXAHHKH
Teoperuueckne zansarusa (nekunn) - 20 gacoe.

Jlexums 1.1. Madopmanuonyas neKums.

Kunemarrka Matepuanbaoit Touku. Crocobb onucanus fpmkenus. Kunemartudeckue xapakTepHCTIKY
ABIDKCHUSA: TPACKTOPHS, IEPEMEIIICHHE, IIyTh, CKOPOCTB, YCKopeHue. KureMaTuueckue ypaBueHus
NPAMOIHHCHHOTO PABHONEPEMEHHOTO IBYKCHHA MAaTEPHANbHOHM TOUKH. KuHeMaTuka KpHBOIHHEHHOTO
ABIDKEHMA. YCKOPEHUE [IOHOE, TAHTSHIHANLHOE U HOPMAIIBHOE.

Jexnus 1.2. UudopmanuonHas TeKIus.

KunnemaTuveckne XapakKTepHCTHKH BPAILATEIFHOTO ABMKCHIUs TBEPAOTO TElIa BOKPYL' HEMOABMKHOM OCH:
YTol OBOPOTa, YITIOBas CKOPOCTh, YIJIOBOE yCKopenre. KuHemarHueckue ypaBHeHUS paBHOMEPHOTO U
PaBHONECPEMEHHOTO BPAIATENBLHOI'O JBHKCHIS TBEPAOTO Tela. CaiA3h XapaKTepUCTHK NOCTYIATEIBHOI0
H BpaliaTEIbHOTO JBWKCHUA.

JHHaMUYCCKHE XapaKTepHCTHKH JBHKCHHS: Macca, HMIIYIIbC, cila. 3akousl HeioToHa. YpasHeHMs
IBHKCHUS.

Jlexuns 1.3. adopMatuosHas JeKIus.

Curnipl B MCXaHHKE: Cvila TPEHHUS, CAIA YIPYTOCTH. 3aKOH BCEMHPHOTO TAIOTSHHUA.

HeuwnepuuaibHbie CHCTEMBE 0TCUETA, CHITHI HHEPIUH.

Jexmms 1.4. HuagopmanuonHas JTeKIIHAL.

WMIysibe cucreMbl MATEPHATBHBIX TOUEK, 3aKOH €10 U3MCHCHUS. 3aKOH COXPAHEHHI HMIIYTbCA.

LieHTp Mace cucTeMbl MaTepUaibHBIX TOUEK. 3aKOH ABHIKCHUA IIEHTPA Macce.

PaboTa ¥ MOIHOCTH CHJILL,

Jexuns 1.5. UudopmannoHuas JeKHHS.

Kuneruueckas sHeprus MaTepuansHol Toukd. Cesizb paboThl ¥ KHHETHYECKOH SHEPTUH.
Konceppatussbie 1 AUCCHIATHBHBIC CHITEL. | IprMeph! KOHCEPBATHBHEI CHIL.
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Pa6ota korceppaTnBHBIX el [loTennuanbHas SHEPrus 4acTHIb! B CHIOBOM Tofte. JloTeHnnanbHas
SHEPIHA CUJTBI IPABUTALMORHOTO B3aUMOCHCTBHS, CHITBI TSKECTH, CHIIBI YIIPYTOCTH.

CBa35 TOTEHIHILHOM SHEPTHY U CHITBL, '

[lonHasg MexanuyecKas SHEPrHs. 3aKOH COXPAHCHHS ITONHOM MEXaHHICCKOM SHEepPruM.

Jlexknnsa 1.6, MuhopMannonnas nekuus.

M.OMeHT cunnl. MoMeHT HMITYJIECA MaTepHﬁJIBHOﬁ TOUYKH OTHOCHTCILHO HCHOﬂBH}KHOﬁ TOYKH H
OTHOCUTCIIBHO OCH. ypaBHeHHe MOMCHTOB.

MoMeHT HMIIyIbCa CHCTEMB! MATCPHATBHBIX TOUEK. 3aKOH COXPAHCHHA U H3MEHEHHS MOMEHTA
AMIYJIBCA.

MomenT HHEepIINK TBEPIOTO Tella OTHOCHTENBHO HenoaBkHOM ocH. Teopema Ilteitnepa. IIpuMeps:
BBEIUACNCHUA MOMEHTA NHEPITHH.

Jexuusn 1.7, UndopMannoHHas XeKIus.

MoOMeHT UMIIybCa TBEPAOIO TEa OTHOCHTENBHO HEMOABIXKHON ocu. OCHOBHOE YpaBHEHHE THHAMUKA
BPANIATENBHOTO JBHKEHHS TBEPJIOTO TENla OTHOCHTETILHO HEMOABIKHON 0cH. 3aKOH COXPAHEHHUS
MOMEHTa HMIIy/bCa NPH BPAIHEHHH TBEPAOTO TENA BOKPYT HENOABWIKHON OCH.

KriHeTHYecKas aneprust BpaILaloILerocs TREPAOro Tena. PaboTa U MOLHOCTS CHII IPH BpallleHU 1
TBEPAOTO TENA.

[Tnockoe ABUKEHUE TEI.

Jlexknnsa 1.8. Mudopmaiuoniag nexips,

OTHOCUTENPHOCTh MEXAHUYECKOTO JBIKeHMs. [Ipeobpasosanus [annned. [IpaaiMn OTHOCUTEIIFHOCTH
Tanmes.

[Toctytatel Ditmrelina. [IpuHIMN OTHOCHTENBHOCTHU B PEIATHBHCTCKOM Mexanuke. [IpeocGpasopanus
Jlopenna.

Vsmenenne AMvMHBI OTPE3KOR B ABHKYIIIIXCS CHCTEMAX. [[pOMeXyTOK BPEMEHH MEXITY COOBITUSIMU B
ABIDKYINHUXCS cucTeMaX. OTHOCHTENBFHOCTh OAHOBPEMEHHOCTH COOLITHI B PENITURHCTCKOM MEXAHUKE,
Jexuusn 1.9. Madopmanmonnas ackuns.

TIpcobpazobanre ckopoctu. ClroKEHHE CKOPOCTEN B PENITHBACTCKOM MEXaHHKE.

Husapnantaere senaunss B CTO. METEpBaI MEXAY COOBITHIMY B PEASTHBACTCKOR MEXaHUKE,
PemaTUBUCTCKIE Macca, UMITYNIbe, cuna. OCHORHOE ypaBHeHHe muHamMuku 8 CTO.

Kuneruueckas sHeprus, 3Heprus nokos, noiaHas sHeprust B CTO. 3akoH B3aUMOCBSI3U MACCHl M 3HEPTHH,
3aKOHEI COXPAHCHUA MAacchl H 3HEPTHH. B3auMOCBA3b PeIATUBACTCKOM SHEPTHH U HMIIYJIbCA.

Jexnns 1.10. Mudopmaryonsas Teximms.

KuHemMaTuyeckoe Onmucanue IBIKSHIS XUAKOCTH, NepeMeHHble Jlarpanxa v nepeMenusie Ditepa.
VYpasneune SHnepa — ypaBHCHHUE JUHAMHKHE HICANBHOM JKHUIKOCTH. Y PABHEHHE Bepﬂymm dopmyna
Toppuuennu. BazkocTs xuaxocti. @opmyna Flyasciis.

l'lpaKanecmle H CCMHHAPCKHE 3AaHATHH - 9 qacos.

3ansTae 1.1, KuHeMaTH4yeCKne XapakTepucTUKE ABHXCHASA: TPACKTOPHS, HepEMELICHHE, TYTh,
CKOPOCTb, YCKOPEHHUE, YIJIOBad CKOPOCTh, YIIOBOE yeKkopeHue. QopMa IIpoBEICHHS 2aHSTHS - PelICHHE
3a7aq B KOHTAKTE CTY/ICHTOR C MPEIoIaBaTelieM.

3ansTue 1.2. JlunaMuka MaTepHanbHOH TOUKH, 3aKOHEI HbroToHA. Cunbl B MEXaHUKE: CHIIA TPEHUS, CHIIA
YNPYTOCTH. 3aKOH BCEMHPHOT'0 TATOTeHHsl. HenHeplnanbHble CHCTEMBI 0TCHETa, CHIIH unepiumu. dDopma
HPOBEJCHNS 3HATHS ~ pEIICHUE 3a/1a4 B KOHTAKTe CTYACHTOB C (IPenoaaBaTelieM.

3amarue 1.3. UMnynsc cuctemsl MaTepuanbHBIX ToUeK. Pad0oTa, KAHETHYECKAS H IOTEHI[HAIBHAST
SHEPrus. 3aKOHBI COXPAHCHUS UMIYJIbCA U 3HepIuu. PopMa NIPOBEACHNS 3aHATHS - pEIICHHE 3124 B
KOHTAKTE CTY/ICHTOB C IIperoaRaTelIeM.

3auaruc 1.4. [[unamuka nocTynaTelbHOTO M BpalaTeBHOTO ABKXKEHUS TBEpAoro Tena. Mopma
[IPOBEACHUS 3AHATHS - PEHICHUE 3a/1a9 B KOHTAKTE CTYACHTOR ¢ TIPEIIOJaBATENEM.

3ausarue 1.5, Konrponsuas paborta no teme « Pusnueckue OCHOBH MEXaHUKHy. [1pHeM JoMaiuero
3afaHus 1o 910k Teme. Dopma MPOREACHUS 3AHITHS — CAMOCTOSTENBHOE PELIEeHUE 3aaT.
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JIabopaTopHLIi NPAKTHKYM - 6 wacos, 3 paboThI.

Crynedtsl spionusaoT 3 paboThl M3 TEPEUNCICHHBIX B COOTBCTCTBUM ¢ HHAUBHAYANbHEM rPadUKOM
BBILIO/IHEHNS Ta00PATOPHEIX paboT B iabopaTopui MEXaHUKN U MOTEKYNSpHOH Qmsuxe, [paduk
npuseacH B Ipunoxenen Ned,

JlaGoparopnas paGora Nel. Vcenenopanue eHTparbHOTO yAapa uapos.

@opMa BBILOIHEHHA — HHAUBAYallbHAS, HA PEATLHOM 000PY/I0BAHMH.

[enkb paboTsl — HecmenoBaHue IERTPANBHOrO yapa ABYX apoB, oupeencHue KodhhuiyenTa
BOCCTIHOBJICHHS CTIN; HCCIE0BANNE 3aBUCHMOCTH BPEMEHH COYAaPeHHs OT OTHOCHTENBHOM CKOPOCTY
[apos.

Mcmonmesyemoe 000pynoBaHKe: YCTaHOBKA /1S HCCIIEROBAHNS yAAPA IIIAPOB, CEKYHAOMEP (4acTOMETp-
xpoHoMeTp ©5080)
Jlaboparopnana paGora Ne2. Onpenencune Ko3QQUUUeHTa TPCHHS KAYSHHS.

®opma BBINOIHEHHUS — MHIHBHAYAIbHASA, HA PEATTLHOM ODOPYUOBAHHIH.
ek paboTel — 9KCTIEpUMEHTANBHOE ONpeeneHie KoddduupenTa TpeHus KaucHus 11 pasHbIX
00pa3[OB IIPU IIOMOLIM HAKIOHHOIO MAsSTHHKA.

Hcnonbsyemoe obopynosanne: HakIoHHbIH Madrask ERM-07, o0pasua niacTiH H 10apHKOB,
YHUBEpPCAnbHBIM MUIHCEKYHoMep FRM-14
JlaGopaTopuas pabora Ne3. M3yueHue paBHOYCKOPEHHOTO [BHKEHUS Ha MAEHEe ATBY/a.

(DopMa BEIIONHECHHS — MHTHBU/YAIbHAs, HA PEAIbHOM 0DOPYIOBAHHH.
Llens paboThl — H3y4enne PaBHOYCKOPEHHOIO JBMIKEHUS CHCTEMBL TN H ONPE/IETiCHHE YCKOPEHHS
CBODOUHOTO TTAACHHUA.
HcnomssyeMoe 000pyIOBaHHE: YCTAHOBKA «MAMIWHA ATRYJaY, STeKTPOHHLIH CEKyHAOMEP, Habop
Ipy30B.
JlaGoparopuas padora Ned. Vccnenopanue 3aKOHOB IMHAMUKY BPAIIATEIHHOIO JBHOKEHHS TBEPAOTO
TEna.
Dopma BBITONTHERNS — THAUBUAYANBHAS, Ha PEAJIBHOM 000PYI0BAHNH.
lenp paboTet — 3KCIIepHMEHTATbHAS IPOBEPKA OCHOBHOI'O 3aKOHA AWHAMIKH BPalaTEIFHOIO [ABYKECHHS
TBEPOIO TENA ¥ OTIPSACIICHUC MOMEHTA UHEPLUMH TENA,
Hcrionbsyemoe obopynosanne: mastuuk Obepbexa ERM-06, KOMIUICKT YeThIpeX MOABHKHEIX IPY30B
OIHHAKOBOW MacChl, YKPCIULIEMBIX Ha MasSTHHUKE, SICKTPOHHBIN MuumcekyHaoMep ERM-15,
MUNIMMETPOBAA 1IKaIIA. :
JlabopaTopuas pa6ora NeS, OupezselicHuEe CKOPOCTH MOHTAKHOTO IATPOHA € IOMOIIBIO
DaINUCTUHECKOr0 KPYTUILHOTO MASTHUKA.

®dopwa BEITONHEHHS — HHAWBU/AYANbHASL, HA PEANEHOM 000Dy A0BAHMH.
Leme paboTel — H3y4YeHHE 3aKOHOB COXPAHEHHM Ha MPHMepe OATTUCTHYCCKOT0 KPYTHIRHOTO MASTHAKA.
Hcnonbiyemoe 000pyIoBaHue: OalMMCTUUECKHIT KPYTHIBHBIA MASTHHK, KOMILIEKT MOHTAXHBIX
ITATPOHOB, SJIEKTPOHHBIN MUJLIACEKYHAOMED.
JIaGopaTopuas paGora Ne6. Omnpcpenenue yeKopenus CBOOOIHOTO NaJieHHs TPy TTOMOINK
MATEMATHIECKOTO U 0O0POTHOTQ MAATHHAKOR.

@opMa BBIIONHEHUS — MHAMBHYATBHAS, HA PeaabHOM 000pyI0BaHNH.

[enn paGoTsl — onpeznenenue yckopeHns cBoGoaR0To naneHus st mmpotsl Cankt-TletepOypra ¢
TIOMOIIbIO MATEMATHUICCKOTO H 00OPOTHOIO MASTHUKOB,
Hcmonssyemoe 060pyIOBaHUE: YHUBEPCATIBHBIN MASTHHK, (POTONEKTPUUSCKUHN NATUMK, SICKTPOHHBIH
CEKYHJIOMED.
JIaboparopnas pabora Ne7. OnpeneneHue MOMEHTa HHEPIMY MasTHHKa Maxcaera.

@®opMa BBIIONHEHUA — MHHAUBUAYAIbHAA, Ha pealibHOM 000pYA0BaHHNH.
Llens paGoThI — BEIYHCICHHE MOMEHTA HHEPLIMY MasTHHKA MaKcBeluia 1o W3MepeHHbIM
KMHEMATUYECKHM NapaMeTpaM e1o JBUXKESHUS. M CPABHEHVE REMHCIEHAOrO 3HAYCHHS ¢ MOMEHTOM
HHEPHHU, ITOIYYEHHBIM TEOPETHUSCKHM PACUETOM.

Hcnonpsyemoe o6opynosanne: MadTHUK MakcBenia, 610K MUTHCEKYHAOMEPA CO CHETYUKOM
HMIIYJILCOR,
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Jabopartopuas pabora Ne8. OnpesenneHuC MOMEHTa HHEPIHH TREPIBIX TE ¢ IOMOLIBIO KPYTHIIbHBIX
KosieOaHu.

{dopma BEITOTHEHNS — HHAUBHAYANbHAS, H PEATLHOM 060pyI0BaHuUM.

[enb paboThE — SKCIEPUMEHTATBHOE ONPEICIIEHES MOMEHTA HHEPIUY TBEPABIX TN OTHOCHTEIHHO
PasIHYHbIX OCEH BPAILCHUSL.

Hcnonssyemoe obopynosanne: kpyTHiIBHbLE MasTHEK ERM-05, TBepasic rena pasmuamol dopmbi,
HIEKTPOHHBI CEKYHIOMED.

JlaGoparopuasn padora 9. Onpeaenenne MOIYIA KPYUSHAS HUTH K MOMEHTA HHEPIHH CACTEMBI,
COBEPIIAIOINEH KPYTUIIBHBIE KOJeOaHust,

®opMa BEIFIOJIHEHUS] — HHIUBUAYansHas. Ha pealbHOM 000pyI0BaHYH.

Henb paborbi — onmpe/ienenre MOMEHTA HHEPIHM KPYTHIBHOIO MasiTHUKA U MOAYJIST KpYUSHUs HATH TI0
pe3yNibTaTaM HCCIICAOBAHUSA HEYIIPYTOTO COYJapeHua MAaTEeMATHICCKOTO ¥ KPYTHIBHOIO MASTHUKOB.
Hcmons3yemoe 000pynoBaHAE: KPYTUILHBIH MAsATHHK, CEKYHAOME.

Ynpasnenue caMocTOATENLHOM padoToil cTyaenTa — 2 qaca.

KOHCYIBTallUH 110 BBITOTHEHHIO SKCIIEPHMEHTANLHON HacTH paboThl M IO METOAAM 06paboTKH
pe3ynbTaToB U3MEPCHUH, paboTa ¢ 3MeMEHTaMH BEIOOPA MPUHAIEKHOCTEN K nabopaTopHoit padoTe

Pazgen 2. Monexkyasipaas GH3HKA ¥ TEPMOAHHAMHIKA
Teopernueckne 3aHATHA (Jexknnn) - 14 yacos.

Jlexnmst 2.1. Undopmanuonsast AeKIHA.

Cratuctraeckuii ¥ TepMOIHHAMHYSCKHI METOIBI HCCACTOBAHMA B MOJIEKYJIAPHOY pusuxe. OcHOBHEIE
IOJIOKEHUS MOJIEKYISIPHO-KAHETHICCKONA TCOPHH.

MaxpoCKONIMYECKIE HApaMEeTPEL COCTOSHUS. MOJIEND UICATLHOTO 'a3a. 3aK0HB HICATbHOro rasa.
YpaBHEHUE COCTOSHNS HeanbHOTO Ta3a — ypasueHue Menaeneesa-Knanelipona.

Jexnus 2.2. UadopmalnoHinas JTeKims.

OCHOBHOE ypaBHEHHE MONEKYTIPHO—KHHETHICCKOH TeopHH. MoeKyISpHO-KHHETHUECKHI CMBICIT
JABICHUS U TEMITepaTyPhL

Crarnctuyeckue pacnpenenenus. @yuxnua pacupeaenenns. Kiraccudeckas 0 KBaHTOBAs CTATHCTHKH,
Jlekuus 2.3, UndopMannoHHas TEKITHS.

Pacnipenenenne MaxcBerna MOJIEKYII rasa o ckopocTsaMm. CpetHIe CKOPOCTH MOJIEKYIT.
Pacnipeienenne bosriMana MOJIEKYTT B CHIIOBOM TTOTEHIIHANBHOM nojie. bapoMeTprueckas gopmyiia.
Jexknus 2.4. MapopManmontas JIekius,

JHEPrus TETIOBOTO JIBMKEHUA MOJIEKYJIbl. 3aKOH PABHOMEPHOTO PACIIPELCICHUS SHEPTHH TI0 CTEHEHAM
CBOOOALI MOACKYJIBL.

BHyTpeHHAs 9HEPrUs nieanpHoro raza. Pabora, copepriraemast raszom.

I nauano Tepmoaunaamukw. [lpavenenre | Hagana TepMoAMHAMUKY K H3O0IIPOIIECCAM.

TemmoeMKoCTh HeanbHOro rasa. ¥ papHeHHe Maiiepa.

Jlermust 2.5, VndopmMaumnonHas JTEKIEs.

Anwabatuyeckuif npouecc. Y papHeHne agnadarsi. PaGoTa rasa npu aguabatnaeckoM nporecce.
[Tonurponuyeckuii npouecc, MondpHas TEMIOEMKOCTS IIPH MOJMUTPORUHECKOM IpoIIecce.
O6parumele # HeoOpaTuMble npouecckl. [ HavaN0 TepMOANMHAMHUKH.

[ukmuuecknre npoueccsl. I1puHuun nefictBus TetioBoil mawinubl. [uka Kapro. KITJ mukina Kapuo.
Jlexumsa 2.6. UadopmarnuoHsas Jekns.

Outponud. 3aKoH Bo3pacTanua 3HTponHA. CratncTndeckoe Tonkosarue Il Havana TepMoOaHMHAMHKM.
M3Menenue 3JHTPOMUM HACANBHOTO raza.

Teopema Hepacera. (11l nagano tepMoauHaMHKY).

CroOoanas sHeprus. TepMoaMHAMUYECKUE TIOTEHIHAIIEL,

Jdexnusa 2.7, UudopManimoHHas KeKIHs.

Cpennss anuHa cBOOOAHOTO Mpodera MoJeKyl. BakyyMHBIE YCIOBHS.
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Senenua mepenoca. Juddysua. Baskoe Tpenue. Temmonposoanocts. OOpsicHene SBICHNI IepeHoca B
paMKax MOJIeKYIAPHO-KHRETHYecKoH Teopun. KoadduuuenTs: nepenoca.

Peanensie razel. CHIIBI MOTEKYJISSPHOID B3aNMOACHCTRYUS. Y papHeHHe Bax-nep-Baansca. Uzorepmnl BaH-
nep-Baannca. da3ornie IepeXobl.

l’[pamuqccmlc H ¢CCMUHAPCKHE I2HATHA - 8 gacos.

3auaTue 2.1. YpaBuenue cocToSHIS UACaNBHOTO ra3a — ypapHenue Meiaeneesa-Knanciipona.
OcHOBHOE ypaBHEHUE MOJICKYNAPHO—-KHHETHHECCKON TeOpHH. MONEKyIIpHO-KUHETHHECKHAE CMBICIT
JlaBsieHus U remueparypsl. DopMa IPOBEACHUS 32HATHS - PEUICHUE 33134 B KOHTAKTE CTYASHTOB C
IpenoaaBaTeIeM.

3ansitie 2.2. Pacnpenenenne MakcBeiia MOJIEKY T raza [0 CKOpocTaM. CpellHHE CKOPOCTH MOJIEKYIL
PacnipezcncHue bobliMana MoKy B CHIIOBOM [IOTSHIMATBHOM TIONC. BapoMeTpudeckas Gopmyna.
DopMad NPOBEACHUS 3aHATHS - PEIISHUE 3a1a4 B KOHTAKTe CTYEHTOB C IPENOAaBATEIEM.

3anarne 2.3. I u II nmavama repmoaunamuxu. KITJ[ nukangeckux npoueccop. SuTponus. Gopma
IPOBEACHUA 3aHATH - PEIICHHUE 33124 B KOHTAKTE CTYICHTOB C TIPETIOAARATEIEM.

3anatue 2.4. Kontponbnas paGota mo teme «MonekynspHas ¢pusuka u repmoguHaMukay. ITpaeM
JOMAIIHETO 3aiaHus 110 3Tol Teme. Dopma UPOBEASHUS 34HITHS — CAMOCTOSTEIILHOE PEIISHE 3a]ay.

Jlaboparopuerii npakTikym - 2 qaca, 1 pabora.

CryAeHTs! BRIMOAHSIOT OAHY paboTy U3 UEPEUUCICHHBIX B COOTBETCTBUH C HHIAMBHTYaNLHEIM rpadhuKoM
BBIITOJIHEHHS J1aOOPaTOPHBIX paboT B 1abOPaTOPHH MEXAaHUKH M MOJIEKYIApHoi dusmkn. I'padux
npuseneH ITpunoxenuu 4.

JlabopaTopuan pabora Nel0. Onpenenenue ornowmenus Cp/Cy METOIOM IRYKOBLIX CTOSYMX BOJIH,
DopMa BBLIOIIIEHUS — HHIHBUAYAIbHAS, HA PEATBHOM 000PY/I0BAHMH.

Lens paboTs! — onpenenenre otHomeHus Cp/Cy 10 U3MEPEHHON UTHHE 3BYKOBOIH BOJIHEL
Hcnonbszyemoe 000pyA0BaHKe; CTEKISHHAL TPYOKa ¢ ICICHAAMH, COSAUHEHHAA PE3HHOBBIM IIJAKIOM C
COCYZIOM, 3aIIONHEHHBIM BOIOH; PE3UHOBAsA FPYINA )1 HATHETAHHS BOAEI B TPYOKY, NPUCOSAMHEHHAS K
TOPROBUHE COCYA; MUKPOQOIL 1 pe3uHoBad TPpyOKa, COCTHHEHHAS ¢ HAyIHHUKaMU, TEHCPaTop
3IEKTPOMATHUTHBIX KONCOaHUH 3BYKOBBIX BOJIH.

JlaGopaTopHan padora Nell. OnpeneneHrie OTHONICHMS TEMIOEMKOCTH Ta3a IPH NOCTOAHHOM
JABJICHUM K €T0 TETNIOEMKOCTH IIPU IIOCTOSHHOM 00BeMe 10 aaualaTHOMY pacHIuPEeHUIO rasa.

DopMa BLINOIHCHHA — HIAUBHAYANbHAA, HA PCATBHOM 000PYNOBAHHH.

Liests paGoTel — onpesencHne xodhuruenta [Iyaccona metomom Knemana u Jlesopwma.

Hcnone3ycMoc obopynoBanue: crekisHHbIA 6amnoH, U- 06pasHsIil JKHAKOCTHBIA SapoMeTp, pydHOH
HATHETATENLHBIA HACOC.

JlaGopaTopnas paGora Nel2. OnpezgeneHue OTHOLICHHS MOISPHEIX TelltoeMkoctei raza Cp/Cy
METOAOM aHadaTHYCCKOrQ PaCHIHPEHHUS.

DOpMa BLITONHEHUS — MHAWRHIyaIbHAS, Ha pealbHOM 000PYIOBAHUH.

Llens paboTel - M3yYeHHE TEIIOBAIX [IPOLECCOB B WACHNILHOM rase, 03HaKoMIIeHHE ¢ meTonoM Kinemana u
Jle30pMa U 3IIEMEHTapHOE OpeeNelIie OTHOIMEHUs MOSPHEIXK TeIIOEMKOCTeH BO3AyXa IpH
TIOCTOSIHHOM [aBJICHUH U NIOCTOSIHHOM O0beME.

Hcnonszyemoe 000pyaoBanne: SKCIIepUMeHTalbHaA yeTaHosKa OIT1-61

JIaGoparopnas padora Nel3. Onpenenenue ko3(h)pHUIHSeHTA BASKOCTH XUAKOCTH.

(DopMa BBIIOJHEHUS — HHAUBUAYATBHAL, HA PEabHOM 000pYIOBaHHH.

[lens paborbt — oupeaenenne K03 PUIMEHTA BA3KOCTH JKHIKOCTH.

Hcenone3yemoe obopyaoBanue: MUKpockoll MUAP-12, craabHEIC MApHKK MAJIBIX PasMepoB, CEKYHAOMED,
TMHENKa, COCY]T € XKUMKOCTBIO.

Jlaboparopnasn padora Nel4. Onpenenenne ko2(hPUIMCHTa TCILIONPOBOAHOCTH BO3AYXA.

@opmMa BHINOIHEHHS — HHIIUBUYANbHASA. Ha peanbHOM 000py/I0BaHHH.
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L{enp paboTst — Hecle0BaHKE OpoLiecea TEIIONPOBOXHOCTH 4308, OTPEAEIeHHE KOIPHIIMEH 12
TEIUIONPOBOTHOCTH ROZAYXA.

Hcnoms3yemoe obopyaosatiue: sKcepuMeHTansHasn yetaHobka OI1T1-3 (mpubopubiit 6ok, nudposoit
TEPMOMETP, 610K paboHero AMeMeHTa, BOIb(paMoBas HUTb, CTOMKA, JATIMK TeMIIEPaLypbl).
Jlaboparepras paGora Nel5. OnpeaeneHue ko3(pduIHenTa B3anMHoH 1udPy3un Bo3gyXa U BOJAHOTO
napa.

@opMa BHINOIHEHNS — HHAUBUYAlbHANA, HA PEATBEHOM 000PYIOBAHME,

Hes paboTsl — H3yuenne AudQy3Hu KaK OJJHOTO U3 ABNEHUI epeHOCa; onpeecicHne ko3ddurnnena
B3aAMHOM TA(QY3uM BO3yXa ¥ BOASHOIO Hapa 110 CKOPOCTH HCHAPEHES WUAKOCTH H3 KANMILIAPA.
Henose3yeMoe 000pyaoBaHAe: 3KCHEepHMEHTalbHas ycTtaHopka OTII1-4, eMKOCTE ¢ BOAOI.
JIaGoparopnas pabora Nel6. Onpenencuuc Ko3dduuuenta BA3KOCTH BO3MyXa KAIWIIEPHIM
MCTOOOM.

Dopma BEITOTHEHHS ~ UHAUBH(YalbHAA, HA PEaIbHOM 000pYROBAHIH,

[fens paboThl — u3yUeHIE BHYTPEHHETO TPEHHSA KaK OJJHOTO U3 ABJCHMH [IEpeHoca B rasax,
SKCIEPHMEHTANBHOE ONPEACICHHIC KOXDDUIHEHTA BA3KOCTH BO3IYXA.

Vcnonpsyemoe 0b0opynoBagHe: IKCICPUMEHTAIBHAS yeranoska QIITI-1H

Ynpasiaende caMocToATeILHOH padoroii cryaenTa - 1,5 vaca.

KoHCYIbTaIHH 110 BEITOTHEHHIO SKCIEPUMEHTAIBHON JacTu paboTh ¥ MeToam 06paboTKH Pe3yibTaToOB
A3MEPenHii, paboTa ¢ anemMenTaM# BRIOOpA MapaMeTPOB B TAG0paTopHOL paboTe

Pazaen 3. DieKTpHYecTBO H MATHETHIM
TeopeTnueckue 3anntun (1exkuuu) - 24uaca

Jlexnust 3.1, MaopMauOHHAS JTEKITHS.

OneKTpu4ecKrC 3apAAbl. 3aKOH COXpPaHEeHHs dJICKTpHIecKoro 3apsaa. 3axon Kynona. [IpuHimn
cynepro3uiui. HanpshKeHHOCTS 2MEKTPOCTATHIECKOTO [I0Jis1 B Bakyyme. TIPHHIIHIT CyNePIO3ULMA,
HaupsKeHHOCTE MO TOYEYHOTO 3apsia. BEBOX HAPSKEHHOCTH MOJS HA OCH TOHKOTO PABHOMEPHO
3apsHKEHHOrO KOJIbLA.

IToTok BexTOpa HANPAKCHHOCTH MEKTpocTaTHdecKkoro noid. Teopema aycca ana Bektopa
HanPsHKCHHOCTH 3IEKTPOCTATHYSCKOTO MOJI B BAKYYME.

Jlexmms 3.2, VinopManuoHHas TeKIIUsI.

ITpumenenuc Teopemsl [aycca A BHYHCICHAS HANPSKECHHOCTE ! HoNell 0eCKOHEUYHOH PaBHOMEPHO
3apPAKEHHON TUTOCKOCTH, PABHOMEPHO 3apsDKCHHOTD N0 00BEMY [Iapa, PABHOMEPHO 3apDHKEHHOW HHTH.
CKa4oK HOPMaIIbHOM COCTABISIONIEH BEKTOpA HATIPSIKEHHOCTH IIPY NEPEXOE UYepPe3 3apsDKSHHYIO
noBepxHoCTh. Teopema Faycea B quddepeHpansoil hopme.

Jexnus 3.3. UndopMaupontas sexiusi.

IToTeHIHAIBHOCTD ANEKTPOCTATHHECKOrO HoAd. TeopeMa 0 HHUPKYIIHK BEKTOPA HAIIPAKEHHOCTH
37EKTPOCTATHYECKOTO NONS B MHTETPATsHON U nudidepeniuansaoi gopme. PazHoCTh IOTEHITHAIOB 1
MIOTEHIAN 3IeKTpocTaTudeckoro noss. [lotennuan moms Toyegnoro 3apsaa. PaGora mo nepenocy
TOYEYHOT'O 3apa/ia B 3IICKTPHYSCKOM TToJTe. CBS3b MEXAY HAIPDHKEHHOCTRIO U HOTEHIHAIOM
3NEKTPOCTATUHECKOTO TIOJS.

nexTpudecKui aumons. [ToTeHuuan u HaIPHKEHHOCTE IO TOYEUHOTO MMi10)s, [loBeAeHHE ANIIOINS BO
BHEITHEM 3IEKTPHYECKOM ITOTIE.

Jleknus 3.4, MadopMaunonHas nekuus.

CaoiicTBa 3MEKTPOCTATHHECKOTO TIONA B NPOBOAHUKAX. HaNpsSHXeHHOCTh MEKTPRYCCKOTO OIS Y
HOBEPXHOCTYU 3aPSKEHHOrO IPOBOAHHKA.

DNeKTPOSMKOCTE IPOBOAHUKOB, DACKTPOEMKOCTh YEAMHEHHON cPepBl.

KonpaencaTopsl. Dnek1poeMKoCTh KoHAeHCaTopoB, CoeIMHEHIS KOHAEHCATOpoB. Bougcnenue
SIEXTPOSMKOCTH HIOCKOTO, CHEPUIECKOTO, IMIMHIPHIECKOTO KOHEHCATOPOR.

OHeprus 3MeKTPUYeCKOTO MONS: SHEPTUS CUCTEMBI TOUEYHbIX 3aPS/I0B, SHEPTHA KOHIEHCaTopa,
00LeMIIad IUIOTHOCTE SHEPTHH.



Jlexnma 3.5. VndopmatmosHas TeKIus.

TlonapHile n HETTONAPHBIC MOJIEKYJIbi. JIU3NEKTPUKH BO BHEIUHEM 3IEKTPOCTATHUECKOM LIOME.
Croponsne (cB00OAHRIE) U CBA3aHHBIE 3apaabl. Bektop nosspuzanun. Ces3e BeKTOPaA MONAPHIAINN €
IIOBEPXHOCTHOM ITOTHOCTRIO CBS3aHHOTO 3apsiia.

BexTOp 3neKTpHIECKOTO CMeleHNs (ANEKTPHIeCcKol MHAYKIHA). CBA3b BEKTOPA IIEKTPUUYECKOTO
CMEICHUSI U HAMPIKEHHOCTH TI0JI1 B H30TPOIHOM AM3NEKTpHKe. J{usiexTpruueckas BOCIPUAMYHBOCTE W
NIPOHMLAEMOCTH BelecTsa. Teopema ["aycca nnsg BCKTOpa 3NEKTPUUECKOTO CMENICHUS.

Yenopus HA rpaHnie pasjenna ABYX JU3ICKTPUKOB.

Jekusn 3.6, UndopManuonHas nexuus.

ONEKTPUYECK M TOK, €10 XapaKTEepHCTHKY. Y PABHCHHE HENIPEPLIBHOCTU. 3TIEKTPOIBIDKYIINAS CHA.
Hanpsixenwne Ha y4acTKe dIeKTpudeckoi memn. 3axoH OMa Auist 0HOPOIHOrO U HEOAHOPOIHOIO
YYaCTKOB IieNH, JUI 3amkayTolt nenu. Ilpasuna Kupxroga. Pabota u MoigHocTs TOKa, 3aK0H JPKoyis-
Jlenmia. 3akoHE OMa u saxoH JIxoyns-Jlenia B uddeperunansmoil gopme.

Jexnusa 3.7. UudopmanuuoHHas nexis.

Bexrop marautHON HEIyKLME. 3akoH Buo-Carapa-Jlannaca B Bakyyme. | Ipuiiun cynepnosanuu.
MarsuTHas RHAYKIHA IPAMOJHNEIHOTO B KPYrOBOTO TOKOB. MarauTHOE MOJE ABMKYIIETOCS 3apsi/a.
3axon Amnepa. Crna B3anMoIeHCTBHA MapaIeNbHBIX IPOBOHUKOB ¢ TOKOM.

Cuna Jlopenta. JIBmkeHue 3apsDKEHHOM YACTHIB B OJTHOPOTHOM MArHUTHOM II0Jie. MarHuTHBI MOMEHT
KOHTYpa ¢ TokoM. KOHTYp ¢ TOKOM BO BHELIHEM MarHWTHOM TIOJIE.

Jexnus 3.8. MudopMainonHas JeKITus.

HHPKyIstlnst BEKTOPA MATHUTHOH MHAYKIUH. Teopema o LUPKYIALIHY BEXTOPA MArHITHOW HHAYKIIH B
BaKyyMe B MHTCTPaibHOH U Judepenumansroi hopmax. MarnuTHasS HEIYKIMS (015 BEYTPH TITHHHOIO
[IPSMOTO COICHOHA U BHYTPH TOPOMJAMIBLHON KATYILKH,

[Torok BekTOpa MarHUTHOM HHAYKIHE. Tecopema aycea uist BEKTOpa MarHUTHOH WHAYKIHUH B
MHTErpanbHOi 1 I depeHnHansHoi popmax. PaboTa mpu IBIKEHUN MPOBO/IHHKA ¢ TOKOM B
MarHUTHOM IIOJI€.

Jlexunsa 3.9. Undopmanmonras JCKIHA.

MarnutHOE TIoJie B BelnecTBe. JluaMarHeTHKA W TTapaMarHETHKH.

BekTop HaMarHUYeHHOCTH BellecTBa. HanpskeHHOCTh MArHHTHOTO TI0J. MarduTHas BOCIPHEMYUBOCTE
W MarduTHas NMPOHHIAeMOCTL. Teopema 0 IUPKYNAIUN BEKTOPA HANPSDKCHHOCTH.

DeppoMarHeTUKN: MaTHUTHBIA THCTepe3uc, Temueparypa Kiopu.

YcnoBud Ha Tpanyie pasAesa AByX MarHCTHKOB.

Jlexknima 3.10. MndopmayuoHHas JeKIpns,

SInennc 3neKTpOMarHuTHOH unayknuu. QapafceBcKas TPaKTOBKA 3TOTO ABIIeHUs. OObICHEHHE ABIECHUs
Visl IPOBOXHKKA, ABVKYIICTOCA B MATHUTHOM IOJE. 3aK0H 31eKTpoMarHuTHON muaykiuuy. Ilpasuno
Jlenua,

3apsii, NPOTEKAOIIUH B IPOROJAHUKE P BOZHUKHOBEHUN DJIC uuayKumy.

SIBIIEHHS CAMOMHYKIIMH 1 B3aMMHOH# HHAYKIUK. VHAYKTHBHOCTD ¥ B3auMHAs HHOYKTHBHOCTD
KOHTYPOB. MHAYKTUBHOCTH JITHHHOTO IIPAMOTO COJICHOHIA.

TOKHM IIpH 3aMBIKAHMK ¥ PA3MEIKAHUH TICTH, CBI3AHHBIC C €6 HHAYKTUBHOCTLIO.

DHeprud MarHHTHOTO NOJ%: DHEPIUS MATHUTHOTO IO NIPOBOJIHHKA ¢ TOKOM, 00BEMHAS TUIOTHOCTD
SHEPTHMU.

Jlexuma 3.11. Madopmanmonnas nexis.

MaKcBe/UIOBCKasl TPAKTOBKA SBJICHHA 3JIEKTPOMarHUTHOH UHAYKUIH. TeopemMa O LUpPKYISIMH BeKTopa
HANPSDKCHHOCTH HIEKTPHYECKOI'0 NOJI NPH HATWYHAN ePEMEHHOI0 MATHHTHOTO HOJ (B HHTErPalbHOM 1
M bepennuansaol dopmax). Teopema [aycea qnis BeKTopa 3HCKTPUHECKOTO CMETICHHS
(GneKTpHYSCKOH MHAYKIUH) B UHTEFPANbHOM 1 uddhepeHIHaNbL O hopMax.

Tok cMeinenusa. Teopema o UMPKYISIANA BEKTOPa HATIPSDKEHHOCTH MATHHTHOTO ITOJIS LIPU HANHTHA
HePEMEHHOr0 IEKTPUUESCKOTO TIOJIA B HHTETpalbHOM 1 quddepentmansioii dopmax. Teopema Iaycca
JUTA BCKTOPA MarHUTHOM MHAYKIHH.

Cucrema ypasueHult MaxcBeria B HHTeIpanbHON W nddepernuansrol popmax. MatepraabHble
YPUBHEHUS.
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Jdexnusa 3.12, MudopMandouuas 1eKI#s.

Yenosue KBa3UCTAIUOHAPHOCTH TOKOB.

[IpUHIMI OTHOCUTENLHOCTH B SIEKTpoauHaMKKe. FIHBAPUAHTHOCTE YpaBHEHHI 3ITeKTPOMATHUTHOTO
MOt OTHOCUTENBHO npeobpasopanuit Jlopenna. Cpass cunel Jlopenua w cunpi Kymona B pasimaHbIX
CHCTEMAX OTCUCTA.

IIpakTHUeckHe U ceMUHAPCKUC 3aHATUA - 15 uacos.

3aunarne 3.1. 3akon Kynona. Pacuer HanlipshKeHHOCTER MEKTPOCTATHYECKUX TTOJICH T CH
B3aMMOACHCTBUA B BaKyyme. [IpHHIHEI cynepnosunyi. MopMa HPOBEIeHNS 32HATHS ~ PEITISHNE 3aay B
KOHTAKTE CTYJIEHTOR C NPEmOIaBaTeIeM.

3anarue 3.2. Teopema 'aycea 1t BeKTOpa HANPSKEITHOCTH IEKTPOCTATHYECKOTO TIOJIS B BAKYYME.
HoTeruuan MeKTpOCTaTHIECKOro NoJis, CBA3b MEANY HAPSIKEHHOCTBIO H IOTeHmanoM. DopMa
MPOBENECHUS 3aHSTUS - PELICHUE 38/1a4 B KOHTAKTE CTY/IEHTOR € MPEro/JaBaTeNIeM.

3ansrue 3.3. KonneHcaTopsl. DHEprus aeKTPUUECKOTO NOLL. DIEKTPHYSCKOE MOJE B AWICKTPUKAX.
Dopma IIPpoBeeH s 3aHATHA - pEIIeHHe 3a/1ad B KOHTAKTE CTYACHTOB C MPEroaBaTelieM.

3amaTe 3.4. KonTponbHas pabora no Teme «DneKTpocTaTKay. [IpHeM ZoMallHero 3a1aHud o 3Toi
TteMe. DopMa NPOBEACHNS 3aHATHS — CAMOCTOSITENLHOE PEIICHUE 38,/1a4.

3ansTue 3.5, 3axou buo-Capapa-Jlannaca B Bakyyme. [punnun cynepnosuunn. PacucT MarHuTHoil
UHAYKIMH A7 pa3sInIHbIX Kondurypauwmit ToxkoB. TeopeMa o UupKyIaImy BEKTOpa MarKUTHORM
HHyKUud. DopMa MPOBECHHS 3aHs 11 - PELICHNE 33/1ad B KOHTAKTE CTYJEHTOR € IIPENOAABATENEM.
3ansrue 3.6. Cuna Jlopenua. J[BrkeHne 3apsHKEHHOM YaCTUIR B OAHOPOXHOM MATHHTHOM mojie. Crila
Amurepa. PaboTa npy OBHAKEHHE [IPOBOJAHMKA € TOKOM B MATHHTHOM noje, Popma IPOBENSHNS 3aHTH -
PEUICHHE 3314 B KOHTAKTE CTY/ICHTOB C MMpelloaBareaem.

3ansgrue 3.7. DNEKTPOMarHUTHAS HHAYKIHsL. 3apsi, IPOTEKAOMIMHA B NPOBOJHHKE IIPH BOZHUKHOBEHUH
SAC upaykuuy. Sipnennc caMOMHAYKIHH, TOKH IIPY 3aMBIKAHUH ¥ Pa3MBIKAHAY [EIH. D1eprus
MarHUTHOTO [0Ji. @OpMa UpOBEICHHUS 3aHATHS - PEUICHNE 38089 B KOHTAKTE CTYACHTOB C
PENOJABATEIICM.

3amsrrue 3.8, Konrpossnas paboTa mo TeMe «DaeKTpoMardeTusmy. [TpueM JOMAIIHETo 3agaHNS TIO ITOMH
teme. PopMa IPOBEHACHUS 3aHITHS — CAMOCTOATEIPHOE PEHICHHE 3a/1a.

JlabopaTopHbIii NpakTHKYM - 4 yaca, 2 paGoTbI.

CrynenThl BBIIOMHAIOT 2 pabOTHI #3 [ePEUHCICHHDBIX, B COOTBETCTBUHH ¢ HHIHBUAYATLHBIM Ipadiiom
BHIIIOJIHCHHA JIaOOPATOPHEIX paboT B 1abOPaTOPHH IEKTPHYECTRBA M MarHeTH3ma. ['padHK IpuBeneH B
Ilpunoxennn No4,

JladopaTopuas padora Nel. M3yueHue 31eKTpOCTATHYECKOTO HOMS.

DopMa BLIONHEHNA — HHANBHYAIbHASL, HA PEAILHOM 000pYAOBAHHH.

Lenb paboTh — OKCHEPHMEHTAIEHOE CTPOEHHE HEKOTOPOTo 3MEKTPOCTATHYSCKOrO MO TTYTCM
(GH3TIECKOTO MOJIEIUPOBAHKS CTAITMOHAPHBIM HIEKTPHIECKHM TOKOM.

Hcnonbsyemoe obopynoBanue: 60K IdTanus, PACXO, NPOBOAAINAL OyMara, ralsBaHOMETP C
H3MEPHUTEIBHON UTIOM (30HI0M).

JIabopaTopnas paGora Ned. Onpeaenenue QU3ICKTPHYCCKHX IPOHMIlaeMOCcTeN KUAKOCTEH U
TIOJIAPU3YEMOCTH HEMONSPHOH MOJICKYJIBI PE30HAHCHBIM METOOM.

HcnomesyeMoe 000pyaoBanHe: BBHICOKOYACTOTHEIA MEHEPATOP CHHYCOUNAIBHOTO HAIPSKEHNS,
JIaMITOBBIA BOJLTMETP, OTIOK KOHACHCATOPOB, KAaTYIIKA HHYKTUBHOCTH.

JlabopaTopnas paGora Ne5S. 3axonwr Kupxroda.

@®opma BEIMONHEHMS — MHAUBUAYATIbHAS, HA PEAIbHOM 000PYIORARNH.

Lems paboOTHI — SKCIEpUMEHTAIBHAS TPOBEPKA CIIPABEIIMBOCTY 3aK0oH0B Knpxroda /i pa3BeTBIcHHBIX
Lenel MOCTOSAHHOIO TOKA.

Hicnonssyemoe 060pyIoBanie — yCTAHOBKA CO CMOHTHPOBAHHOM 37EKTPUIECKOM CXeMOi, BONBTMETP.
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Jlaboparopuas pa6ora Ne6. Viccnenosanne 3aBHCHMOCTH TOTE3HOM MOITHOCTH, Kﬁﬂ; HCTOUYHYMKA TOKA
M CHIIbI TOKA B IICHH OT HAIPy3KH.

DopMa BEILIONHEHAS — MEAMBAYALHAS, HA PEATEHOM OBOPYIOBAHAM.
L{ess pabOTEL ~ IKCIICPUMEHTATILHOE UCCIEAOBAHHE 3aBHCHMOCTH moe3Hol Momaocts, KITJT uerounnka
TOKA A CUJIBI TOKE B IEIH OT HArPY3KH,
Hcnonesyemoe oG0pyAOBaHKE — HCCIEAYEMBIH HCTOUHHK TOKA, PEOCTAT, BOIBTMETP, aMIEPMETD, K04,
JlaGoparopuas paboraNe10. Onpenenenye B3auMHON HHAYKTHBHOCTH JIBYX KOHTYPOB.

@opmMa BEITOIHCHHs — HHANBHAYAIbHAL. Ha peansuom obopyaosaniy.

[enb paboTL! — HCCIEAOBAHKE 3aBUCHMOCTH B3aUMHON HHIYKTHBHOCTH ABYX KaTYIUEK OT X B3AHMHOIO
PacHoNIOKeHUs (2a1aHue 1); n3Mepene B3anMHON HHAYKTUBHOCTH CONEHON/A ¥ OJIETOM HA HETO
KaTyIIKA [P BJIBUHYTOM BHYTPb COJNICHOM A PeppUTOBOM cepieuHuKe u 6e3 Hero (3amanue 2).
Hcmoins3yemoe obopynoBanue: reieparop MCPeMeHHOr0 HATPIKEHH 3BYKOBOH YACTOTEI, 3MEKTPOHHDIH
ocuunorpad, IBe yCTAaHOBKH € HCCICTYEMBIMU KOHTYPAMEL.
Jla6oparopuas paGora Nel5. Onpeenenre OTHOICHHUS 3apsa SIEKTPOHA K [0 MACCE METOXOM
MarHETPOHA.

Popwma BEIIOTHEHH S — HHAWBAAYAITHPHAL, HA PEalbHOM OG0PYAOBAHITH,

[fens paboThE — M3MEPEHIE OTHOLICHHMS 3aPAAa HIEKTPOHA K €r0 Macce.
Hcnonszyemoe obopynosanue: Momyns ®I13-03, Moayms mUTaHns, MIUTHAMOIEPMET).
JlaGopaTopras paGora Nel6. M3ydeHne MarHuTioro mojis CONCHOMNA © IIOMOLIO IATYHKA XOJUIa.
®opwma BBIIOIHEHUs — MHUBUIYAIbHAS, Ha PealibHOM 000PYAOBAHMH,
e paGoTHI — 03HAKOMHUTECS HA NIPAKTHKE C XOJLIOBCKEM METONOM H3MEPEHHS HHLYKIIHH MATHATHOTO
TOTIA.
Hcnonbsyemoe obopyaosanue: Moayas PI1D-04, uetogHuk nutanus, (udpoBoil BOJILTMETD, CONEHOUT,
LITOK ¢ HAHCCCHHOM ITKANOHA N 3aKPENICHHBIM Ha KOHLE JATYHKOM XO/ma.
JlabopaTopnan padora Nel7. M3yueHne SBICHUS B3aWMHOMN UH(YKIHH.
QopMa BLITOTHEHHS — WHJIUBHTyJIbHAs, HA PCATBHOM 0B00pYI0BaHMH.

Llens paGotsl — uccne0BaTh ABNEHAE B3AHMHOM HHAYKIIH Ha IPUMEDE B3AHMOISHCTBAS JIBYX
KOAKCHANBHBIX KATYIICK.
Hcnonbzyemoe 060pyIoBanue: 3BYKOBOH FeHepaTop, 3AeKTPOHHBIA OCHHLIOrpad, MoayIs ®IID-05, nse
KaTyUIKH HHAYKTUBHOCTH HA OJIHOW OCH, IHTOK €O HIKANIOH, MOKA3BIBAIOICH B3aUMHOE PACIIONIOKEHHE
KaTyLIeK.
JlaGopaTopHan pabora Nel18. Onpesenerue paGorsl BHIXOAA 3IEKTPOHOB U3 METAILIA.
@opma BRITOTHEHHS — HHIAUBUAYAIbHAS, HA PEABHOM 000PYJ0BaHNH,
[fene paboTEI — IOCTPOUTE M H3YYHTH BOJBTAMIICPHYIO XapaKTEPUCTUKY AHOMA;, HCCIEAOBATE
3dBICHMOCTD IUIOTHOCTH TOXa HACBHILICHAS OT TEMIIEPATY PRl KaTOAa U ONPEAETHTL paboTy BRIXOAA
JICKTPOHA U3 BOJibpama METOAOM NpAMBIX Puuapacona.
HcmonsszyeMoe 060pyA0BaHde: HCTOYHHK MHTaHus, MOAYIL BI1D-06, BorsTMeTp.
JlaGopaTopuas padora Nel9. Msyuenne nponeccos 3apsgna u paspsiga KOHJIEHCATOPOB,
{Dopma BBIIONHEHUS — UHUBUAyaNbHAA, HA PEAlbROM 000PYI0BAHHH.
Henb paboTsi — U3yuWTh KPUBHIE 3apsia U pa3psasia KOHASHCATOPA IPH PasIHUHbLIX napameTpax RC
BNEKTPUYECKON Leny U BBIUHCIIUTH BPEeMs pelaKCaIlii,
Hcenonpzyemoe o60pyaoBanue: HCTOYHUK ITHTAHUA, 3BYKOBOM reneparTop (moayan PITI-08), nsa
marazuHa comporupnennit (R1 w R2), marasud eMKOCTei, SMeKTPOHHEE ocumiorpagd.
Ynpasiienue camocToaTeILHOI padoToii cryaenTa — 6 gacos.
Koucynsranum 0o BHIIONHEHHIO SKCICPUMEHTATBHON HacTu pafoThl U 10 MeTOAaM 00paboTKH
pe3yIeTaTOB H3MCPCHUH, paboTa ¢ aneMEHTaMy BBIOOPa IapaMeTpoR B TabopaTopuoi pabore

Pazpen 4, O®uzuka kosedanuii
Teopernueckue 3aHaTuda (Jieknun) - 10 aacos.

Jleknua 4.1. ViropManiuoHHas Jeknus.
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Kiacen¢mxanya koneGatenbHbX OpomeccoB.

Huddepeuinansaoe ypasueHue A1 IMHEHHOTO TAPMOHAYECKOTO OCIH nagropa. ITpumepr
TAPMOHHIECKUX OCLULIATOPOB: NPYKAHHBIA, (PH3NUSCKUiT ¥ MaTeMATUYECK I MAATHHUKY,
INEKTPUYECKHH KONEOATENBHEIH KOHTYP.

- XapaKkTepHCTHKH KOJI€0aTEIPHOTO TTPOIECCa: CMEIICHUE OTHOCUTENBHO TIONMKEHNS PABHOBECHS,
CKOPOCTE M YCKOpellHe B MEXaHHYECKOM KONebaTeNbHOM HPOLECee; 3apsa ] M HATIPSHKEHUE Ha OOKIaIKax
KOHJ(CHCATOPA, TOK B JNIEKTPHUECKOM KosebaTensHoM kourype. COBUI no dasze MexKILy STUMH
XapaKTePHUCTHKAMH.

Jlexuud 4.2. MudopmalnnoHHas nexums.

Kunernyeckas, MOTeHUMATBHAS i TOHAA SHEPTHS MEXallN4eckoi Kone6aTeTbHOM CHCTEMBE. JHEprus
3IEKTPUYECKOTO W MaTHUTHOFO [I0JIEH, NOJHAS SHEPTH:A IEKTPHUSCKOTO KOMeGaTeIbHOro KOHTYpA.
YacroTa koebanui YHEPriud CHCTEMBI.

[IpeacTaBneHne TApMOHUUECKUX KONeGAHNH C 1OMOLIBIO BEKTOPHbIX THArpaMM. CroxeHue
FAPMOHHYECKUX KOleDaHui OJHOro HANPABCHHSA H OJHOM YaCTOTEL

Caosxenne rapMOHIIECKHX KoJtebanuil OXHOro HanpaBlieHus i GIOI3KHX yacToT. buenus. Yactora
Ouenui. )

Jlexnusn 4.3, NadopmannoHHas jekuus.

Cnoxxenne B3aMHO MEPIEHANKYISAPHEIX TAPMOHUYESCKHX KONeOaHmt OIHRAKOBOHM YaCTOTH! U KOMebanniy
Kparnelx 9actoT. @urype! Jluccaxy.

Huddepenmmuansaoe ypaBHenue A 3aTyXaomUX KOIeOaHUH rapMOHHYECKOT0 OCHHIIIATOPA. 3aK0H
3aTyXaoUHX Kojebanui. XapakrepUCTUKH 3aTyXarowero konebanus. [padwk 3aTyxaiomux Komebanuii.
Jlexkunsa 4.4. VindopmaitnoHHAT NEKIMA. ,

Huaddepennuannoe ypaBHCHIE BBIHYXISHHBIX KOmeOaHmil o nefcTRIEM BHCIIHEH CHITBL,
H3MEHSFOHICHCS MO TaPMORMIECKOMY 3aKOHY. BUa 4acTHOTO pelnenys 3TOro ypaBHEeHUs As
YCTaHOBUBIIUXCSl KONeOanuit. 3aBHCHMOCTD aMILIUTY/IbI H CIABUIA IO (aze YCTAaHOBUBLIMXCS KONeGaH il
OT YaCTOTBE BBIHYKARIONICH CHIIBL,

SBnenue pe3oHanCa aMILIATY bl CMEIeH . PE30HaHCHAA YACTOTA M 3HAYCHHE aMILTUTYbI IPH
pesonance. JI00poTHOCTE KoeOaTeNbHOM CHCTEMbBE KAK MAPAMET], OHPEACIIIONINI BEICOTY PE3OHAHCHOIH
KPHBOH.

Jlexumus 4.5. Mudopmarnmonnas jiexius.

@u3nIecKuit CMBICT CHEKTPATBLHOTO PA3IOKEHNS,

Konebanus crcteM co MHOTHUME cTelieHstMu ¢80004b1. HopMaNbHEIE KOOPAMHATE B COOCTBEHHbBIC
YACTOTRI CHCTeMEL. HopManbHble kone0anust (MOJTRT).

AHTapMOHHYECKHUE UM HEJTHHEHHbIC KoneDaHus. VUeT WICHOB TPEeThero NOpSAKa B PA3NOKEHIHN
SHEPruy cucTeMbl. PC30HAHC B HENMHHEHHBIX Kojgebanusx.,

IlpakTHueckde H CeMHIaPCKHe 3aHATHA - 2 vaca,

3annarue 4.1. CsoboaubIE, 3aTyXaIOMHC ¥ BBIHYXKICHHBIE rapMOHUUCCKIE Konebarus. MopMa
NPOBERCHMUSA 3aHATHS - PEHICHUE 389 B KOHTAKTE CTYASHTOR C IIPEMOAaBATENEM.

JlabopaTopHblii upaktTukym — 4 yaca, 2 pa6oTsl.

CTyIeHTH BLIIOMHAIOT 2 paboTht U3 IEPETHCICHHLIX, B COOTBETCTRUY ¢ HH/IMBHAIYAIEHEIM TPA(HKOM
BLINIOJIHEHUA 71a00paTOPHBIX paboT B naboparopuu anekTpHIecTsa u MarueTusMa. ['padux nprseieH B
Hpunoxenuu 4.

JIaGoparopHas padora Ne20. VccrexopaHue 3aTyxaIommnx Kolebanuil B KoneGaTeIbHOM KOHTYDE.
Dopma BHIOJHEHUS — HHAMBUAYaIbHas, 1a peaIbHOM 000pyA0BaHHH.

[fenr paboThl — H3YUNTE NapaMeTPsl U XaPAKTEPACTHKU KOIEOATCIIBHOIO KOHTYpA.

Hcnonssyemoe obopymnopanue: 3ByKoBO# rexepartop, ocrusnorpad, GII2-10 -Moayns ¢
KoJiebatebHbIM KOHTYpoM, DII3-08 — mpeobpa3oBarenb MMITYTECOR, MarasuH COIPOTHBIEHHH,
UCTOUHMK ILATAHUI.
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JaGoparopuas padora Ne2l. V3yuenne BEHYXICHIBIX KOISOaHMIl B KONCOaTeNbHOM KOHTYPE,
Dopma BHINOHEHHA —~ HHANBHAYIbLIAs, HA PCalbHOM 000pYI0BaH M.

Heub paboTht — M3Y49HTH 3aBHCHMOCTD CHIIBL TOKA B KOJEOGATENLHOM KOHTYPE OT YACTOTHI HCTOMHAKA
2J1C, BKIIOYEHHOI'O B KOHTYP, ¥ M3MEPHTEH PE30HAHCHYO YACTOTY KOHTYpA.

Hernonpzyemoe 0bopyfoBanue:; 3BYKOBON reHepaTop, SIIEKTIPOMIBIE ociuutorpad, Moayis GID-11,
MArasyH CONPOTHUBNEHHH, MATASHH EMKOCTEH.

JlaGoparopras padora Ne22. 3yuenne 31eKTPHUECKUX KONEOAHHI B CBA3AHHBIX KOHTYpAX.

(DopMa BLIUIONHERMUS — WHANBHIYANLHAS, HA PEATLHOM 060pYI0OBaHHUM.

Liens paboThl — M3yYATH OOMEH SHEPTHH B CHCTEME CKTPHUYSCKUX KOHTYPOB, CNalo CBS3aHHEIX MEXKIY
coBoit,

Mcronpzyemoe 000pyA0RaHHE: HCTOUHUK MUTARNA, IPEOOPA30RATENb HMITYIIBCOR, 3BYKOBOH TelepaTop,
ocuwutorpag, Marasux eMxkoctelt, moayns OI13-13,

Ynpasaenue camocToaTeNLHoi padoToi cTyaenTa — 1,5 yaca.

KoncynbTanuu no BEMOTHEHHIO SKCIEPAMEHTATBHOM 4acTu pabOTHL M 110 METORAM 06paboTki
Pe3yNbTaToOB H3MEPEHH, pafoTa ¢ dIeMeHTaMu BHIGOpA IAPAMETPOR B 1abOpaTopHOl paboTe

Paznen 5. BouHoBbie nponecenl
Teopernmueckuce 3anaTus (exmun) - 16 vacos.

Jlexnusa 5.1. Uaudopmarmonas TeKius.

BoznukHOBeHME YHpyrux BosH. [IpooNeHbe U [ONepeunbic BOHBL MaTeMaTHIECKOE OIIMCAHNE BOJIHBL
BounHosoe ypasuenue.

BOIHOBbIE IOBEPXHOCTH. Y PABHEHHE [UIOCKOI BOITHEL, €€ XapakrepucTuky. Ga3osas CKOPOCTh BOJIHEL
Jexuns 5.2. MudopmaivioHHast 1eKIA.

Cihepryeckue BONHEL JHEPIUA YIPYroil BOIKLL, BEKTOP YMoBa-[TofHTHHTa A1 yOpyroil BOIHEL
Crosune BonHbL AKycTruccKuii addexr Jonnepa.

Jlexuusn 5.3. ViadopManuonnas JeKums.

CymecroBaHue SNeKTPOMATHUTHEIX BOJIH KaK CIIEJICTBHE Ypasuenuil Makcsenna, CroficTBa
3ICKTPOMATHUTHBIX BOTH. JHEPIUs MEKTPOMArHUTHEIX BOJIH. Bexrop Ymora-TlofinTunra ans
JNEKTPOMATHUTHOH BOJIHEL

Jlexums S.4. Uadopmaunonuas IeKIns.

[TIkana >IeKTPOMArHUTHBIX BOJNH. ONTIYecKu AMana3oH IHH BoaH. O6JacTh BUAMMOLO CBETA.
OcoleHHOCTU UCITYCKAHMA BOJH ONITHYECKOrO MMANA30HA.

CBOICTBO MONEPEUIIOCTH SICKTPOMArHUTHBIX BOJH. Tlonapy3anus ¢BeTa. Buasl noapusanun.
EcTecTBeHHBI U 9acTU4HO NONSPH30BAHHELL CBET. 3aKoH Mamoca.

Wurtepdepenunsd cpera. KorepeHTHrle ¥ HEKOTePEHTHBIE BOIHEL Y CITOBHA BOSHAKHOBEHUS MAKCHMYMOB
A MAHUMYMOB HHTCHCHBHOCTH CBCTA.

Jlexnusa 5.5. UadopmatmoHHas JTeKIHs.

MurtepdepeHnus ABYX MOHOXPOMATHYECKUX cBeToBbIX BOAH. Omwit FOnra. [onyuenne
MHTeP(HEPEHIHOMHbIX KapTHH ¢ IOMOUIBIO Or3epkan u GunpusMel Openers,

VaTepdepenius cseta B TOHKUX IUIeHKaX. [1010Chl paBHOrO HAKIOHA H PaBHOM TomuHEL Konbla
Herorouna.

Hutepheperius KBa3uMOROXPOMATHYECKOro cBeTa. CreneHs MOHOXPOMATHYHOCTH BONHBL TToHsATUE O
BPEeMEIHON ¥ NPOCTPAHCTBEHHOH KOTEPEHTHOCTH.

Jexuus 5.6, Mudopmarnyonnas rexuvs,

Hudpakuus csera. [Mpunnun Ioitrenca-Gpenens.

Hudpaxuus Ppenens Ha KPyTIoM oTBepeTHH. 3olibl Operenst. BextopHas juarpamma. JTudpaxmus
Ppeuens Ha KpPYTIAOM TUCKe, naTio Aparo-Ilyaccona.

Jlexnnsa 5.7. MadopmanmonHas JeKIHs.

Hudpaxkuns Opayrrodepa Ha ATHHHOMK NIPIMOYI'OIHLHOM IETH.

Hudpaxunonnas permerka. XapakTepincTHEH TuPaKIHOHHOM PELIETKN KaK CIEKTPATLHOFO Mpubopa.
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Hudpaxuus peHTreHORCKUX Iydel, hopmymna Byneda-bparra.

Ipusnun romorpadumu.

Jexuun 5.8, Madopmaiiuonyas texuns.

B3aumoneiCTBIE BIIEKTPOMATHATHEIX BOJH ¢ BETECTBOM. OTpaskeHue ¥ IPENOMICHYE CBETA 114 TPAHUIE
pasaeia ABYX JUBIRKTPUKOB, popmyisl Ppenens. [Tonaprsanus OTPaKCHHOrO W IPEIOMICHHONO JTyYCH.
Vrosn Bprocrepa.

Hucrniepeus: ceta. CBA3H (haz0BOI W TPYIIIOBOM CKOPOCTH.

HpaKTH‘lBCKHC H CCMUHAPCKHC 3AHITHA - 9 vacoB.

3anaTue 5.1, XapakTepHCTHKY ITIOCKOH U cdepuueckoil MOHOXpoMaTHIeCKol Bonk. BomHoBoe
ypasuenne. Ctosuue Bonsel. Ddexr Homnepa.

3ausae 5.2. MHTCpdEpeHims IByX MOHOXPOMATHHSCKHX CBETOBLIX BOMH. OmbiTsl FOHra 0 Openess.
WnTepdepennys cBeTa B TOHKMX MeHKaX. [070CE paBHOrO Hak/IoHa U paBHOH Toxiuebr Kopna
Heiotona.

3ansarue 5.3. Nudpaxmus OpeHend Ha KpyraoM OTBCPCTHU U JUcKe. 30Hb1 perens. Bexropras
miarpamma. Hudpakuws @payurodepa Ha AIMHHOHR NPAMOYTOIbHOR wenu. [Judpakuuonsas peleTka,
€C XapaKTePHCTHKY KaK CIeKTPAIBLHOI0 ntpubopa.

3ansrrue 5.4. Konrponbras pabota o reme «Konebanus i sonen, [IpaemM 1oManInero 3afauus o
OTOH Teme. PopMa HPOBECHTHS 3aHATHA — CAMOCTOSTENBHOC PEUIEHHE 33134,

3ansarne 5.5. (1 wac) [lonspusauus cBeTa, CTENEHb NOAApU3ANUE. 3aK0H Mastoca. Yron Bpiocrepa.

JlabopaTopnkiii NpakTHKYM — 4 yaca, 2 padoTsL.

CTyIeHTBI BBIIONHAIOT (8¢ PaGOTHI H3 IEPEUHCIEHHBIX, B COOTBETCTBUM ¢ MHAMBHAYATBHBIM MPa(IKOM
BLIfIO)HEeHYs Ia00paTOPHEIX paboT B nabopatopuu ofituky. ['paduk npusenen B mpuoxenun Ned

JIaGoparopHas paGora Nel. OnpenencHne moxasareiist IPeJOMICHUS CICKISHHOM
IIOCKONApALNENbHOMN NIACTUHKY TP 1I0MO1M MHKPOCKOIIA.

{®opmMa BLINONHEHHS —MHARRHAYATEHAS, Ha PEQILHOM 000PYIOBAHUH.

Ifens paboTer — uccIIef0BaHMe NPHHENANA PaOOTH H3IMEPUTENEHOIO MEKPOCKONA, OTIpEeICHHE
[OK33aTeTIs IIPCIIOMIICHUA IIOCKONAPAIICIBHOH ITaCTHHKY.

Hcnoms3yemoe 000pyRoBaHAe: MUKPOCKON, BCIOMOTATeIbHAsS CTEKISHHAS IACTHHKA (¢ CeTKOM
T'opsiera), naockonapauiebHas (MccaeqycMas) CTEKISHEAS IIACTHHKA.

Jlaboparopuas pabora Ne3. OnpejesieHue JIUHEI CBETOBOH BO/HBE IPH TIOMOIIH OHIIPU3MBI
®peHEA.

PopMa BBILIOJNHEHUS - HHAMBK/YaJIbHAS, HA peaJIbHOM 000pYyIOBAHHH.

Lene paboTs! — pacyeT HHTepOEPEHUMOHHON KapTHHBI Ha 3KpAHe OT ABYX KOHKPETHHIX HCTOYHIKOB
CBETA.

Hcnonpsyemoe o6opyaosanuc: Sunpusma OpeHens, oKy IsSpHbI MEKPOMETD, CTEIGTTHHBIH cBeTO(uIBTp,
coOnpaTenbHast IMH3a, UCTOUHHMK CBETA (JlaMIla HaKaIMBaHUsl), 1NN C PEryIHPYEMOil IUPHHOIL,
OTITHYECKAS CKAMBS,

JladbopaTopnas pabora Ned, V3mepenus ¢ LOMOIIBIO WHTEPPEPEHIMOHHLIX Koyiell Hpi0TOHA.

@PopMa BHIONHEHNS — WHIAHBU/AYAIbHAS , HA PEATTBHOM O0OPYIOBAHUM.

Llexb paboOTEL - Onpeaenenye panyyca KpUBU3HEL CHEPHICCKON HOBEPXHOCTH INIOCKOBHIIYKIOH THH3BT
110 pasMepam HHTCP(EpeHIHOHHEIX Konen HploToHa, H3MEpeHHBIX IS W3BECTHOH JIMHBI CBETOBOMH
BOJIHBL, (BbIAENACTCS 3EMCHBIM CBETOQHIBTPOM H3 CIEKTPA JTAMIThl HAKANKMBAILUS ), OTIPCIACIEHHE JUIMHEL
CBETOBO# BOJIHEL (C MCIONB30BaHUEM PAJiIyca KPHBH3HbL, MOTYYEHHOTO B IEPBOH 4acTh paGoThl),
BBIACIIACMOH M3 CIIEKTPA 1AM bl HAKATURAHHMS KPACHLIM CBETO(UIBTPOM.

Hcnonezyemoe 060pyaoBanne: H3MEpUTEIbHBIH mukpockor MUP-12, crekisannas nockonapainensHas
ILNACTUHKA, IVIOCKOBBIIYKIIAS IMH3A B ONPABE, IaMIIa HaKaTMBaHus, 3€TICHBIN CRETOMHILTY, KPACHBIM
CBETOYUIILTP.
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Jlaboparopuas paGora NeS. Uccreoranue 3aBHCHMOCTH ko3 (DUITHEHTA OTpaKeHus Ha TpaHAIe
paszaema MeXAy ABYMS JUICKTPUKAMM OT YITIa MaICHUA.

Dopma BBIIOTHEHHAS ~ HHIMBH/YAIbHAS, HA PEAEHOM 000PYIOBAHUY.

[lenb paboTsl ~ sKCIIepUMEHTATBHAS IPOBEPKA 39KOHA OTPAKEHMS HA MPAHMIIE PA3eNa [IBYX
IU3IEKTPHKOB:

1. Onpezenenne KO>QPHUKCHTOB OTPAKCHHS CBETA, TOMAPH3OBAHHOTO B IIOCKOCTY (AACHHS (u)u
CBCTA, LIOJISIPH30BAHHOIO MEPIEHAUKYIAPHO THIOCKOCTH (4 )

2. Berucienne ko3 hUIUEHTa OTPaKeHUs ECTECCTREHHOIO CBETA.

3. Onpenenenue 3sHavenus yria BplocTepa 1 BEIMUCIEHHE MOKA3aTeNs MPETOMICHKS JAHHOTO CTEKNIA.
4. CorocTapicHHe 3HA4EHIH TOKA3ATENs MPETOMICHUS CTEKTIA, BRIYUCIEHHBIX TI0 (GOpMyJie bprocrepa u
no (opmyne Opererns (I MalbiX YIOB TaAeHUs)

5. ConocTaBieHHe HEKOTOPBIX JKCIICPUMCHTANBHBIX PE3YIBLTATOR CO 3HAYCHHAMH, BEIUUCICHHBIMH TIO
dopmyne Operens.

Hemonpsyemoe oSopy0BaHue: IOHHOMETP C TIOABHIKHBIM M HEIIOABFIKHBIM JIUMGAME, TIONSPU3ATOP,
KONnuMaTopHas TpyOKa ¢ OGBEKTHBOM, CHA0KEHHBIM HPICOROH Anadparmoii, ceneHorbiH dOTOINEMENT,
MILTABONIETMETP, HCTOUHHK CBETA.

Jlaboparopras paGota Ne6 Hayuerne 3aKOHOB HOIAPU3ANA CBETA.

®opma BLITONTHEHNS — HHAMBHAYATbHAS, HA PEAbHOM 000PYIORAHHH.

Uenb pabotsl : 1. mpoBepka 3akoka Mamoca; 2. oIpefencHie NOKa3aTeNns MPeTOMICHH IPO3PATHOro
JBTIEKTPHKA.

Hemonssyemoe oGopyaoBanue ; mumb ¢ ZByMS JEPHKATEINSIMHE, 3aKPENTEHHBIMA Ha 0CH, MCTOYHUK CBETA,
TpyOKa ¢ 1ONSPOW/IOM BHYTPH (AHANH3aTOP), TIPU3MA H3 [IPO3PAYHOTO AUINEKTPUKA (1ONAPHU3ATOP),
CENCHOBEIM (HOTOIIEMENT, rAIBBAHOMETD.

Jladoparopuan paGora Ne7. Onpelenenue KOHIICHTPAMY PACTBOPA TIPH TIOMOTIH TIOJy T€HEBOLO
caxapuMeTpa.

®opma BbITOMHERWA — HHAUBHAYbHAS, HA PEAThHOM 000Dy 10BaHUH.

Henb paGoTH! — H3MepeHIe KOHIEHTPAIWA PAcTBOPA Caxapa 1o BPAIEHHIO MM TUIOCKOCTH TIONAPH3aLIAH,
MyTEM CPABHCHHS ¢ BPALICHUEM ILUIOCKOCTH IIONSIPH3AlMH PACTBOPOM caxapa W3BCCTHOM W HEM3BECTHOM
KOHLECHTPAIIH.
Jlaboparopnas paGora Ne9. OnpesiefieHue pazMepoB ASTANIEH, COCTABIIOIKX XA0THIECKOE H
YIOPSAOHMCHHOS MHOXKECTBA, ¢ NOMOLIBIO ABICHHH NUPpaKiun 1 uHTepdepeHnm.

@opma BHUTOTHEHAS - HEAUBHAYANbHAsI, HA PEAIbHOM 000DYI0BaHUH.

Lems paboTer: 1. OnpeaeneHUe MuaMeTpoB SaCTHIL THKOLIOAMS TIO TONOTPaMME, IOTydaeMoit Ha SKpane
[PH TIPOCBEYHBAHKU TIIIACTHHKH C JTAKOTIOIMEM JIYHOM Jazepa.

2. onipefieneHye nepuoAa YNOPSOUCHHOH OJHOMEPHOMN CTPYKTYpBI U3 NapalIebHbIX PABHOYIATNCHHBIX
JPYT OT Apyra wiene# uo HHTepQepeHIIMOHHO KapTHHE, HabMiojaeMoi Ha 5KpaHe P TPOCBEUMBaHAH
JYyHIOM JIasepa 3710i CTPYKTYPEI.

3. ompejeneHne MapaMeTPOB ABYMEPHOH yNOPALOUCHHOM CTPYKTYPHI ¢ B3aUMHO TIEPNeH UKy IAPHLIMI
CTOPOHAMHU TeM Ke CTIOCOO0M.

Hcnonssyemoe obopynoanme: onTHdeckas ckambi, gazep (STL650), mudpakiiHORHBIE PEITCTKH
(OAHOMCpHAS U ABYMEPHAS ~ C B3aUMHO TICPIICHIMKY/IAPHBIMHE LIENAMHE), TVIACTHHKA C JTUKOUOIHEM,
SKpaH.

JlaGoparopHas pa6ora Nel0. I'paayupoBka MIMPHHBI CICKTPAILHOMN ENH 10 AN(PAKLUOHHOM
KapTHHE,

dopmMa BRINOAHEHHUS — MHAWRHAYaIbHAAL, HA pealbHoM 000pyIoBaHUY.

Henb paGoTsl: HecIeA0BaNKE AUGPAKIME OT INETH, ONPESIeNICHHC [TMPHHEI IENH T0J AN(PAKIHOHHON
KapTHHE.

HUcmonbsyemoe obopynosarue: naszep (STL 650), criexrpasbHad menb, yeTaHOBICHHAS Ha pefTepe,
SKpaH.

JlaGoparopuas paGoTa Nell Uzmepenme kos(@HICHTa TPenoOMICHES KUIKOCTel i TREPIBIX TElL.
DopMa BRITOTHEHUS — MHAUBHAYaAIbHAA, Ha PEATEHOM 000pYIOBaHHH.
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[ean paboTel — ompeneneHue nokasateseli MPENOMIIeHUs PACTBOPOB [IIHIEPUHA B BOJIE C TOMOIIBIO
pedpaxtomerpa AGGe, H3MepeHIe NOKA3aTENk IPEIIOMICHHS CTEKIA.

Hcmonnsyemoe obopyaoBanre: pedpakromerp AGOe, nummeTka, ko0l ¢ TUCTHIIIHPOBAHHOW BOAOH U
PacTsOpaMu IMULEPHUHA, MUKPOMET], MUKPOCKOIL, TUIOCKONApAIIeIbHasl CTCKISHHAS MIRCTHHKA C
[AHCCCHHBIMHU Ha HIDKHIOK BEPXHIOK 1I0BEPXHOCTD INTPHXAMU, HCTOYHUK CRETA.

JIaGoparopuas patora Nel2. Msyueirnc cBoMCTE OTpakaTensHoH g pakinoHEol peleTky u
OMpPEeIEHNE ¢ €€ TIOMOIIBIO UTHHEI CBETOBOM BOJIHEL

DopMa BBILIOIHEHNA — HHAUBUAYAIbHA, HA PEATBIOM 060Dy A0BAHHKIL

Hens paGoTsl - onpenencHue I BONH GHONSTOBON U 3€NEHOI IMAMIT CIIEKTPA PTYTH ¢ IIOMOLILIO
Tu(PaKIUOHHOMN PEINETKH,

Vicnonesyemoe o6opysoparue: roruometp I'1,5; pryrnas namma, JPII-250, otpakare/sHas
TadQpakHOHHAS PelTeTKA.

JlaGoparopnas pabora Nel3. Hccnenopanue SBISHHS TBOHHOIO JIyYeIPEIOMICHUS B KBAPICE.
DopMma BRITIOINEHHS — MHAWBHAYATILHAS, HA PEANHHOM 000PYIOBAHMH.

Lenp paboTEl — SKCHEPAMEHTANBLHOE MCCIEIOBAHUE 3aBHCHMOCTH PASHOCTH MOKA3aTeNeH MPCIOMICHHS
He00LIKHOBCHHON 1 OGBIKHOBCHHOM BONH OT yriia MEX/Y UAIAIOUIMM B2 MOHOKPHCTAIL] KBApa JIY4IOM U
HAlPABJICHUEM €T0 OTITUUCCKOM OCH; CPABHEHUE C COOTRETCTBYIOLIEH TEOPETHUECKOH 3aBUCHMOCTHIO.
Hcnonssyemoe obopynosanue: nasep (STL650), MOHOKPHCTALT KBapHa, BLIIOTHCHHEIA B BHIE
LHAHHAPUYIECKOTO JUCKA ¢ II0IMPOBAaHHON GOKOBOH OBEPXHOCTHIO M PACITONIOMEHHBII HA CTOJIUKE C
TUMOOM; TIONAPOH]], (@HAM3ATODR); SKPaH.

Jlaboparopuas padora Neld. VzyucHue ,r:mcnepcnn CBETA.

Dopma BLIIOIHEHHUS - WHAHBKIyaNbHAas, HA PeaJbHOM 000pYAOBaHUH.

Lemns paboTel — onpeAeTeHnc TOKa3aTeln NPEIOMACHNS BCIIECCTBA IPA3MBI M1 PA3THYIHbIX UMH BOJH
METOZOM IPH3MbL, NOCTPOCHAE KPUBOH 3aBUCUMOCTH 3TOTO TOKA3ATES OT JLTHHEI BOJIHEI CBETA;
OIIpe/eeHue THCTIEPCUH BEIECTRBA W TOCTPOSHHE KPHBOH AUCTIepcu; onpesienenue $a3oBoi 1
TPYIHIOBO# CKOPOCTH CBETA B CTEKIIE.

Henonmbsyemoe obopynosanue: rouromerp I'1,5; prytras namna J{PII-250, crexnsunas nmpusma.
YIpasnesne caMOCTOSTeNbHOI paboTol CTYIEHTA ~ KOHCYIBTALMH 110 BLINOJIHEHHIO
SKCIHCPHMEHTANBLHOM YacTH paboThl M IO METOAAM 00paboTKU Pe3yTbTaTOB N3MEPEHIH

¥YnpaeacHHe caMOCTOATebHOM pafoToili cTyaenTa - 2 vaca.

KoucynpTanuy no BEITOIHEHUIO SKCIIEPUMEHTAILHON HaCThI0 paboTH M TI0 MeToaM 00paboTKH
pe3yNnBTaTOR M3MCPEHUH, paboTa ¢ 3IeMEHTaMH BEIOOPA NapaMeTpoR B JlabopatopHoil paboTe

Pasnea 6. Keanropasa gusuxa
Teopernyeckue 3agdaTusa (rekuuu) - 18 gacos.

Jlexknus 6.1, VadopManuonnas nekums.

Tennosoe u3yucHUE U €10 XapaKTEPUCTHKN. 3aKOHBI UATydeHust a0COMIOTHO YEPHOTO Tella, TTOTILITKY MX
KJacCHUecKoro oouscuennd. I'nmoresa Inauka o xeanTax cBera. ®@opmyna [LIaHKa 11g M3nyyarersHOM
CII0CcoOHOCTH A0CONIOTHO YEePHOro Tena.

Cpoiicrea GoTOHOB.

Jexmust 6.2. Undopmannonnas nexigas.

Brewnuit dorosddexr, 3akonp Cronerora. YpapHeHHe DiHmreiina Ad Buemsero horoshdexta.
2¢pdext Komnrona. TopMosHoe peHTTeHOBCKOE usinyHeHne. JlaBieHue CBETA.
Kopnycky1sapHO-BOTHOBOM IyalusM [IPUPOAbI CBETA,

Jlexknns 6.3. UndopmanmorHas TeKIas.

I'mnotesa fe bpoiiia 0 kopmyckyTapHO-BOTHOBOM JyalH3Me 4acTHl BeuecTsa. Bonusr ne Bpoiins.
JKCNEPUMEHTAIIBHOE NOATBEPXKACHUE THITOTE3BI A¢ Bpoiis.

TIpusnnn seonpeyenennocteii [eitzenbepra

Bonnosas gpynxuns, ee coiicta u puzmeckuit cMeIc. [Iprauun cynepnosunyy. Ksanrossie
OTIEPATOPL! (PUIUUCCKIX REJTUYHH.
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Bpemennoe u crayuoHapHoe ypasaenus Hlpeaunrepa.

Jexnua 6.4, Urdopmanmonsas ICKIu.

JBrxeHue cBOOOIHOM JaCTHITEL

KBanToraHus COCTOIHUM 3IEKTPOHE B NOTEHUUATBEHOM SMe.

Otpaxxenue 4acrulibl OT TOTCHIMAIFHOTO Oapbepa. [IpoxomaeHue YacTibl CKBO3 MOTEHIMUAIBHbIN
Oapbep, TYHHCHABHBIH b deKT.

KBaHTOBBI rapMOHUYECKH# OCHHIIISTOP.

Jexunst 6.5. MHpOpMaimonHas JCKImsl.

Jlune#vaTpie CIICKTPHI aTOMOB.

Mopneins aToma Pesepdopna. IToctynarsl bopa. Teopus Bopa /Ui BoIopoIonono0ELIX HOHOR.
KBaHTORaHME 3HEPTHH EKTPOHA B aTOME.

Omsit @pasxa u ['epua.

Jexmus 6.6. MudopMmanuoHmas TEKIKs.

Ypasnenue [Ipenunrepa nis atoma poroposa. Cheprecku CHMMETPUYHOE pelIeHHE,

KranTtopble wicaa. KBanTosanue SHEPrUM 3ICKTPOHA, MOMEHTA HMITYIIECA, IPOSKIIUH MOMCHTA
HMITYJTECA. BEIPOXKASHIILIC COCTOSHHUA.

Mexanu4ecknii ¥ MarHuTHEIH MOMEHTHI JIeKTpoHa (cruH). GepMuoHE! 1 Go20ub1. [Ipurmun Ilayim.
Jleknus 6.7. ndopMannoHHAs JTeKL#s.

Mexanuaeckuil 1 MarHUTHEBIA MoMeHThl aToMoB. Onwit [UtepHa-T'epaaxa.

KBanToBBIC Y¥Ca 37EKTPOHA B MHOCOdNIEKTPOHHOM atoMe. DU3HIECKUE OCHOBBI TIEPHOIHMYECKOTO
saxoHa JI.M.MeHneneena.

Crpoenue mosexyst. @uingeckas IPUPOIa XUMHIECKON CBSI3U; HOHHAS W KOBAJIEHTHAS CBSI3h.
MonekynapHbIC CIICKTPEIL.

DNeKIPOHbL B KpUCTaLIaX. 30HHAS TCOPUST TREP/BIX TEN.

Jekmusa 6.8. ViapopMalinonHas nekius.

Cocras u xapakTep#CTHKK aToMHOro sapa. H3otonsl. JledekT Maccsl H SHEPrus CBS3U SIpa.

3aKoH paJHOaKTUBHOIO pacnajga. Bums: paciana, OTKPBITHE HEUTPHHO.

SnepHBIe peakiuH, 3HEPrus peakiyu. JleneHne THKENbIX Saep, uenyas sacpHas peakius. Hpuamun
JCHCTBHSA aTOMHOTO PEAKTOPA U ATOMHOH DOMOHL,

Cunres aroMubix anep. [Ipuauun aclicTeus BogopoaHoH (TepMosaepuoit) 6oMOst. [Ipobrema
YIPaBASEMOTO TSPMOSTACPHOIO CHHTE3d,

Jlexims 6.9. UnpopManmontas nexius.

HeTripe pynameHTansHeIX Bua B3auMoeiicTers. Kiaccudukamus 3meMeHTapHbix yacTuIl. KBapKopasd
MO/eNb.

CoBpeMenHas pHHUSCKas KAPTUHA MUPA.

Hpam‘nqecxne H CEMHUHAPCKHE 3AHATHA - 8 wacos.

3anarue 6.1. 3aKoHEI TEIUIOBOTO H3JIyHeHUs a0CONOTHO YepHOTO Tena. Popmysna [ranka amg
M3.1y4arebHON CnocoOHOCTH abcomoTHO YepHoro Tena. CeoticTBa GoToHOB. BHewHuit hoTosddekT,
sakousl Ctonerosa, ypaBHenue JiHITeiHa. Dddexr Komnrona. TopMosHoe peniTrenoBckoe N3IyUeHRE.
Hamnenue crerta.

3ausrue 6.2. Bonnsr ne bpoitis. Coornowenus neonpenenennocreii ['efizentepra. Ksantosrie
COCTOSHHUS SIIEKTPOHA B MOTEHIIHALHOT sMe.

3ausTue 6.3. OrpaxeHne YACTHITE OT MOTEHINAIBLHOTO Oaphepa U ee MPOX0KACHHE CKBO3b Haphep,
TYHHENBHEI ¢ dext. Moaens Bopa mis aToma Boopoga U BoAOPOAOTOA0OHEBIX HOHOB.

Jansarue 6.4. Ypapruenue lllpeaunrepa s aroMa BoA0PoAa, CHCPHUSCKH CUMMETPHYHOE PETICHIIE.
KBaHTOBBIE UMCIIA DIEKTPOHA B MHOTOIICKTPOHHOM aTOME. fliepHble peakiv, SHEPrus PeaKiiuu.

JlaGopaTopublii npakrukym — 2 gaca, 1 padora,
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CTyAcHTHI BBITONHAIOT OAHY padoTy M3 HEPEUNCHACHHBIX, B COOTBETCTEMH C MHAMBUIYAIBHBIM IpaduKoM
BBINIOJIHEHAS! HabopaTopHbIx pabor B saboparopun onTuku. ['pad ik NpuBeAcH B IPUITOXKEHUH 4.
JlabopaTopnast pabora Ne8. M3yueHnue CIEKTPOB UCIYCKAHHUS U HOTHOIEHNS.

@opMa BBITONHCHHUA - HHUBHAYAIbHAA, HA pCallbHOM 000pYIOBAHNH,

enmb paboThl —~ U3YUCHUE CNEKTPOB KCTIYCKAHUS, OUPSIC/ICHUE OCTOSHHOM [11aHKa.

Hemonesyemoe obopynoranme: MonoxpoMatop YM-2, pryraag mamma JIPI1-250, seonosas namna
«TRCIOUICTO pa3pana», JaMIa HaKaJTMBaHus, KioseTa ¢ pactsopom K>Cr;0O4

JladopaTopuas pabora NelS. Mcenenosanue cnexTpoB HHEPTHEIX Ta30B.

(dopMa BHITONHEHUS — HHANBUIYAILHAs, HA peaibHOM 000PYIOBaHN#,

Lesns paboThi — UACHTHGUKAIKST HHEPTHOTO [a3a HYTEM OLPEACICHUST JUTHH BOMH €r0 CIEKTPAIBLHBIX
THHEH,

Hcenonesyemoe 06opyposanne; MoHoxpoMarop YM-2, prytaag mamna JIPII-8, razopaspsianas Tpyoka ¢
HEH3BECTHBIM T'a30M. -

JlabopaTopnas padora Nel6. M3yuenne ciektpa atoMa BOZOPO/JA U ONPEACICHUE MOCTOSHHON
Pundepra.

®opma BBITOTHEHUS — HHAUBHAyallbHas, Ha pealbHoM 000pyAOBaHUY,

Llens paGoTHI: W3MEPEHHe JUTHH BOJIH TpeX JIHHUH CMeKTpa BOJOPOJIA ¥ ONPEACICHIE IIOCTOSHHOM
Punbepra.

Hcnonssyemoe obopynosanue: MOHOXpoHOMeTp YM-2 , pryraas namia JIPIL-250, paspsaasas tpybka c
BOJIOPOJIOM.

YrupagriacHue caMoCTOSTEILHONH paboTol eTyAenTa — 2 yaca.

KoHcynbTamu# mo BRINMOIHESHUIO SKCASPUMEHTAILHOM YacThI0 padoThl H 10 MeToflaM o0padoTKu
pEe3yNBTATOB M3MEPCHUH, paboTa ¢ AMEMEHTaMI BEIOOpa TapaMeTPOB B TaboparopHoi pabote
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llpunoxenue 4
K pabodeli mporpaMMe THCITAIIITHHBE
«DHIHKAY

METO,ﬂlllIQCKHe YKazaHHusg 19 Oﬁy‘laIOIJ.IHX(:ﬂ 0 OCBOCHHMIO THCITHIIIMHEI

Bun yueOHpIX
3aHATHH

Oprannsaunﬂ ACATCIIDHOCTH CTYACHTA

Jlexnns

Harmucanme KoOHCHEKTa JdeKuuii: KpaTKo, CXEMATHYHO, IIOCHEIOBATENLHO
(puikcHpOBATH OCHOBHEIE MOJNIOKEHHS, BBHIBOABL, (OPMYIHPOBKH, OOOOIICHHA.
IloMenaTh BaXKHEIE MBICIH, BBUICISTH KIIOHUEBLIC CIIOBA, TEPMUHBI, (HOPMYIIbL
IMpoBepka Gu3n9Ieckux MOHATHI C MOMOIIBIO Y4eOHUKOB ¢ 3aIIUCHIO B TETPA/lb.
O003uaunTe Marepuas, KOTOPHIH BHI3bIBACT TPYAHOCTH, WOMETHTH Er0 U
TIONBITATHCS HANTH OTBET B PEKOMEHIyeMOH juTeparype. Ecnu caMocToATe b0
He yZaéTes pasobpaTbes B MaTepHasie, HeoOXxoanMo chopMyIMpoBaTh BOIIPOC
3a1aTh €ro NPCIOJABATC/IHO HA KOHCYNBTAIMH MM [PAKTUYECKOM 3aHATHH.
Y 1enuTs BHUMAHUE OCHOBHBIM (YH3MYECKUM HOHSTHIM ¥ 3aKOHAM.

IpaxTHyeckue
3aHATHUSA

IIpopaboTka JIEKIHOHHOTO (TE€OPETUYECKOTO) MATCpHaNia MO TeMaM 3aHdATHi;
PaboTa ¢ KOHCIIEKTOM JISKI{uif, IPOCMOTP PEKOMEHAYEMOI IUTEPATYpPhL, pabora ¢
METOAHYECKUMH ITOCOOUAMU AN pelleHns 3a1a4. Penienne 3a1aq mo airopuT™y,
TIOJITOTOBKA HHAUBHAYAILHOTO BAPHAHTA JOMAIIHETO 3a7AHUS

JlaGoparopusbic
3AHATUS

H3yueHHe TeopeTHdecKoro MaTtepHaya [0 TeMaM BEIIOIHACMBIX 1a00paTOPHEIX
padoT M METOJOB pacuera MOrPEIHOCTeH IPSMbIX W KOCBEHHBIX H3MEPEHMIA;
BEIBeJieHMe pabounXx GoOpMylI, B TOM 4HCIe U1 DPAcuera MOTPEIIHOCTEH
H3MEPCHHH, O3HAaKOMJICHHE ¢ METOJaMM H3MEPEHUI; MOArOTOBKA HPOTOKOIOB K
BbilIOJIHAEMBIM PaboTaM; TIOATOTOBKA  OTBETOB K KOHTPOIBHEIM BOMPOCAM.
AHanu3 TIONYYEHHEBIX pe3yJIbTAaTOR.

Kontponsuas
pabota

3HAKOMCTBO ¢ OCHOBHOH H IIOMOIHHTENBHON JUTEPATYpOi, CNpPaBOYHBIMH
MaTepUATaMH, METORMYCCKMMH  YKa3aHHAMH K PCIICHUK 3a4da4 10
COOTBETCTBYIOIMM paszaciaM Kypca. M3yueHHe anrOpHTMOB pelleHusi OCHOBHBIX
TUMOB 3a%au4 B KOHKPETHOH TeMe ¢u3uku IloATOTOBKA WHIMBHIYATRHOTO
BApHAHTA AOMAMIHETO 38 JAHUS.

Konnoxenym

PaGota ¢ KOHCIIEKTOM JICKIUii; HOATOTOBKA OTBETOB HAa KOHTPOIBHBIC BOIIPOCHL K
1a00paTOpHEIM paboTaM; aHAIM? NOATOTOBICHHEIX OTUEIOB K BEUIOJIHEHHBIM
paboTaMm; NpopaboTKa TEOPEeTHHECKOro MaTepHala 110 TeMaM BBITOJIHEHHBIX
1abopaTOPHAIX paboT, TabaHYHOe 1 TpadQHISCKOE PEACTABICHUE PE3YIIBTATOR

Hoaroroska x
sx3aMeny ( aud.
3a4eTy)

Ilpn moxaroToBke K 3K3aMeHY (3aueTy) HEOOXOMMMO OPHEHTUPOBATECS HA
KOHCIIEKTLI  JIEKUMHA, PEKOMEHIYeMYId  JIUTEPATYPY, HHTEPIET-PecypChl.
IMpopaboTka  IEKUUOHHOTO  MaTepuaia K APYIUX  PEKOMCHIOBAHHBIX
HHGOPMANNOHHEIX HCTOUHUKOB, H3YUCHHE M IOBTOPSHHE WIFQOPHTMOB DEILCHHS
OCHOBHBIX THIIOB 3a/a4, DACCMOTPEHHBIX Ha IIPAKTU4ECKUX 3aHATHAX W B
UHAMBUAYAIBHBIX JOMALIHHX 3aaHHsX.,
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NMEPEYEHB TEM 3AJTAHUI
(mo Bupam CPQC)

1. IlepeueHE TeM NOMANIHMX 2 JaHHI:

. MexaHnuka

. MonexynapHas GpU3uKa U TepMOAMHAMHKA

. DNeKTpOCTaTHKA :

. Maruutsoe none. KoneGanus

. Bonunl. Bonuosas onruka.

. Ksantosas ontuxa. KBaHTOBasg MEXaHHKA. ATOM.

SN B W)=

ITpumeuanne: Kaxzpoe nomammnee 3afaHre cOAepKHT 15-16 3anau 132 peKOMEHIOBAHHLIX 3aJAYHHKOR,
Homep BapuaHTa cTyIeHTa onpenenseT Habop 3a1ad B 3aJaHUH.
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HomamiHee 3agaune Nel

Hast eryaentos 1-oro kypea 1o teme «Mexanuka»

Bonekenurreiin B. C. «COopHUK 3ana4 o odieMy Kypey pusukn», 3 uzp. 2004 r.

§ 3 Bpawarenshroe
_ JABHKEHHE TBECPUOTO
§ 1 KnnemarHka § 2 JlnsaMuka MaT. TOYKY U NOCTYIIATE/IBIIONO ABMIKEHHS Tena
TBEPAOTO TENA
No
Bapuan 1 2 3 4 5 6 7 8 9 10 11
Ta
1,14 Ta 49 l 15 30 47 71 86 151 1 48
2,15 76 53 2 16 31 48 72 87 112 2 47
3,16 e 51 3 17 33a 55 73 89 114 3 45
4,17 ir 50 4a 18 336 56 74 99 153 4 44
5,18 11 29 46 19 33e 57 76 97 117 5a 37
6,19 12 30 48 | 20 38 61 78a 98 118 56 26
7,20 13 3i 5 2la 39 62 236 95 108 6a 23
8,21 23 32 6 216 22 63 100 120 121 66 22
9,22 24 33 7 23a 41 64 21B 102 154 7a 19
10,23 25 34 10 24 42a 66 238 10ia 155 76 16
11,24 26 35 11 27 426 67 786 1016 134 7B 15
12,25 27 36 12 28 43 68 81 103 128 8 14
13,26 28 39 13 29 45 79 85 106 138 10
Hpones Y. E. «3agauu no ofweit pusuke»
No § 1.1 § 1.2 OcHoBHoOE § 1.3 3axoHbi coxpanenus | _ § 1.5 JluHaMrka
- KnHemarnka ypaBHEHUE SHEPruun, UMITYIIbCA U TBEPAOTO Tena
BapHaHTa JIAHAMHKH MOMEHTA HMIOVJIRCA
12 13 14 15 16
1,14 33 100ar 136 187 266
2,15 34 90 167 176 254
3,16 38a 117 156 174 248
4,17 386 115 155 173 249
5,18 39 113 154 1696 250
6,19 466 112 164 169a 241
7,20 57 111 163 168a 279
8,21 55 108 162 1686 278
9,22 413 104 158 198 276
10,23 47 103 157 196 275
11,24 46a 1006 166 194 274
12,25 45 97 142 189 269
13,26 44 96 137 188 260
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Jomaninee 3aganme Ne2

i ctynenTos 1-oro kypea no teme «TepMoanHaMuKa U MOJIEKY IR pHAs

duznkay.
Bomnkermreitn B, C. «C6opnux 3aaau no obumeMy kypey dushkmy», 3 mag. 2004 r.
§ 5 MoneKyJIIpHO-KUHETHYECKAS TEOPHS § 6 Peanenrie
Ne - Ta3Bl
BapHaHTa 1 2 3 4 5 6 7 8 9
1,14 1 19 54 96 153 195 198 139 8
2,15 2 20 55 97 154 192 199 136 10
3,16 3 29 52 98 155 191a 202 134 11
4,17 4 30 70 99 156 1916 203 133 14
5,18 5 40 71 100 157 1918 209 130 15
6,19 6 41 72 101 158 190 210 128 16
7,20 8 45 75 102 159 189 211 127 18
8.21 9 44 76 103 160 187 212 123 19
9,22 10 46 80 104 161 186 213 120 21
10,23 11 14 68 106 162 184 214 119 22
11,24 16 39 51 107 163 182 215 118 24
12,25 37 38 48 81 1656 180 210 117 25
13,26 18 31 47 77 1658 177 212 116 27
Hpomos M. E. «3anaun no obmeit Grzuke»
§2.1 § 2.2 Ileproe §23 § 2.4 Bropoe §2.6 §2.7
YpaBHeHne HavaJio MosekxynapHo- Hayano ®azornie | Senenus
Ne COCTOSHUS | TEPMOJUHAMUKH. KHHETHYECKAs TEPMOJMHAMHKH. | TIPEBpailleH | nepeHoca
BapuaHTa raza. TemnnoemkocTh TEOPUSL. 3HTponus ns
[Ipouecel Pacnpenenenue
Makcgenna-
Bonpnmana
10 11 12 13 14 15 16 17

1,14 1 40 43 106 125 130a 185 238
2,15 2 39 46 105 124a 1306 186 236
3,16 3 37 47 104 1246 131 187 237a
4,17 4 36 48a6 87 127 132 189 2376
5,18 5 35 488 85a6 116 133 190 23%a
6,19 6 3 5la 84a6 117 134 191 2396
7,20 8 33 516 77 118 151 198 2398
8,21 9 32 52a 75a6 119 148 199 240
9,22 10 31 526 74 120a 141 20la 241
10,23 11 30 53a 72a 1206 140 2016 252
11,24 16 29 536 726 121 137 202 253
12,25 37 28 S3a 71 123a 136 203 227
13,26 18 27 546 69 1236 135 207 2236
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HdomMaliHee 3agaHune No1
AN CTYAEHTOR 2-0ro Kypca

no Teme "3NeKTpPoCTaTUKa U NOCTOAHHLIW TOK"

BonskeHwTelWH B.C., "COopHuk 3aaau no abluemy kypoy dusuku”, 3 nag. 2004 r.
§9 SnekTpocraTuka §10 SnekTpuueckuii Tok
Ne

Bap. 1 2 3 4 5 8 7 8 9 10

1,14 9.15 9.58 | 9.64 2.104 9.113 9.122 10.19 10.21 1032 10.55

2,15 9.16a | 9.59 | 9.66 2.103 9.115 9.123 10.14 10.24 10.33 10.64

3,16 9.160 | 9.51 9.63 | 9.102a 8.116 9.124 10.13 10.20 10.34a 10.63

4,17 917a | 961 | 972 | 81026 | 9.121a68 9.1252a 10.15 10.22 10.736 10.62

5,18 9.176 | 962 | 9.82 9.101 9.121rpe 9.1256 10.11 10.23 10.36 10.61

6,19 920 | 9.57 | 9.81 9.98 9.120 9.1258 10.9 10.25 | 10.346 | 10.60

7,20 9.23 | 9.38 | 2.80 9.96 9.119 9.127 10.8 10.26 10.37 10.65

8. 21 918 | 9.39 | 8.79 8.97 9.118 8.128abe 10.7 10.27 10.68 10.59

9,22 S.19 240 | 9.78 .87 9.117 9.128ra 10.6 10.28 10.69 10.58

10, 23 9.35 844 | 8.77 9.86 9.112 8.129a6e 10.5 10.28 10.70 10.57

11, 24 9.29 89.54 | 9.76 9.85 9.108 9.129rg 10.4 10.30 10.71 10.56

12, 256 9.30 9.55 | 9.75 9.84 9.107 9.130a 10.2 10.31a 10.72 10.66

13, 26 9.37 9.56 | 9.74 9.83 9.106 9.1306 10.1 10.316 | 10.73a 10.67

Wponoe W.E. "3agauu no obuyen cmsuke”, 2007 r.
§3.2.

A, OAHHOS MpoBogHUKKM 1 4.
aﬁgn;pgf:;xce none mfane»?rpwxm B §33. ;"emp"‘i‘i“g';gf;: 31:epr”" Sneg?):uecm

B Bakyyme BNEKTPUUYESCKOM N TOK

none
Ne
Bap. 1 12 13 14 15

1,14 3.14 3.64 (3.65) 3.105 3.134 {(3.132) 3.189 (3.187)
2,15 3.5 3.63 (3.64) 3.108 (3.106) 3.135 (3.133) 3.187 (3.185)

3,16 3.8 3.52 (3.54) 3.108 (3.107) 3.136 (3.134) 3.174

4 .17 3.9 3.53 (3.58) 3.110 {3.108) 3.137 {3.135) 3.175
5,18 3.10 3.54 (3.56a) 3.111 (3.109) 3.1312(3.129) 3.192 (3.190)
‘G, 19 3.1 3.56 (3.57} 3.112 (3.110) 3.138 (3.136) 3.186 (3.184)
7,20 312 3.57 (3.58) 3.113 (3.111) 3.139 (3.137) 3.185 (3.183)
8,21 3.13a 3.58 (3.59) 3115 (3.113) 3.140 (3.138) 3179 (3.177)
9,22 3.136 3.58a (3.60a) 3.116 (3.114) 3.141 (3.139) 3.180 (3.178)
10, 23 3.15a 3.60a (3.61a) 3.101 3.142 (3.140) 3.184 (3.182)
11,24 3.156 3.61 (3.62a) 3.102 3.143 (3.141) 3.183 {3.181)
12,25 3.18 (3.22) 3.586 (3.606) 3.103 3.144a(3.142a) 3.182 (3.180)

13, 26 3.19 3.62 (3.63) 3.104 3.1446(3.1426) 3.173
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DomawHee 3agaHne Ne2
ANA CTYAEHTOB 2-0ro Kypca Teme "OnekTpomarHeTusm"

Bonbkeuiuterd B.C., "CHopHWK 3aaa4 no obiyemy kypey dwsmku”, 3 usg. 2004 r.
§11 SnekrpomarHeTnam
No
Bap. 1 2 3 4 5 5 7 8 9
1,14 11.11 11.12 11.22 11.50 11.59 11.68 11.79 11.104 11.105
2,15 11.10 11.13 11.23 11.38 11.67 11.76 11.91 11.98 11.106
3,16 11.3 11.24 11.34 11.38 11.61 11.69 11.80 11.80 11.107
4, 17 11.4 11.15 11.35 11.47 11.58 11.71a 11.81 11.95 11.108
5 18 11.5 11.16 11.28 11.40 11.57 11.72 11.82 11.103 11.108
6,19 11.6(1) 11.17 11.30 11.41 11.55 11.74 11.84 11.102 11.110
7,20 11.7(1) 11.18 11.28 11.42 11.54 11.75 11.85 11.99 11.111
8, 21 11.8 11.19 11.31 11.44 11.53 11.716 11.86 11.98 11.112
9,22 11.7(2) 11.20 11.32 11.48 11.63 11.87a 11.88 11.96 11.113
10, 23 11.11 11.21 11.27 11.46 11.59 11.68 11.876 11.95 11.105
11,24 11.1 11.25 11.33 11.50 11.66 11.77 11.89 11.94 11.107
12,25 11.2 11.28 11.36 11.51 11.65 11.78 11.90 11.83 11.110
13, 26 11.6(2) 11.14 11.37 11.47 11.64 11.79 11.91 11.92 11.113
Upogos U.E., "3agaqu no obiyen thusuke", 2007 r.
§3.7. Bamkenne
§3.5. MNocTosHHOR MarHuTHoe none. MarHeTuxu §36. %‘;‘gﬁ ::g“;:ca:e::gym"ﬂ’ Sat?:c”:'::l“: X
ANEKTPUYECKUX 1
MArHUTHBIX MONAX
Ne sap. 10 11 12 13 14 15
1,14 3.224 (3.221) 3.269 (3.261) 3.290 (3.281) 3.315 (3.307) 3.317 (3.308) 3.391 (3.374)
2,15 3.225 (3.222) 3.266 (3.258) 3.292 (3.282) 3.312 (3.303) 3.322 (3.315) 3.392 (3.375)
3,16 3.22606(3.2236) 3.271 (3.263) 3.293 (3.283) 3.311 (3.302) 3.323 (3.318) 3.404 (3.389)
4 .17 3.228 (3.225) 3.246 (3.242) 3.275 (3.267) 3.309 (3.300) 3.324 (3.317) 3.393 (3.377)
5 18 3.2296(3.2266) 3.247 {3.243) 3.297 (3.287) 3.308 (3.299) 3.325 (3.318) 3.394 (3.378)
6, 19 32298(3.2268) 3.250 (3.246) 3.280 (3.272) 3.306 (3.298) 3.326 (3.319) 3.395 (3.379)
7,20 3.230 (8.227) 3.264 (3.257) 3.281 (3.273) 3.304 (3.296) 3.327 (3.320) 3.412 (3.397)
8, 21 3.231a(3.228a) 3.277 {3.269) 3.282a(3.274a) 3.305 (3.297) 3.329 (3.322) 3.306 (3.381)
9, 22 3.2316(3.2286) 3.278 {3.270) 3.2826(3.2746) 3.303 (3.294) 3.337 (3.329) 3.397 (3.382)
10,23 3.2318(3.2288) 3.278 (3.271) 3.286 (3.277) 3.302 (3.293) 3.338 (3.330) 3.398 (3.383)
11,24 3.232a(3.229a) 3.249 (3.245) 3.287 (3.278) 3.310 (3.301) 3.340 (3.331) 3.389 (3.384)
12, 25 3.2326(3.2296) 3.258 (3.253) 3.283 (3.275) 3.301 (3.280) 3.344 {3.333) 3.401 (3.386)
13,26 3.226a(3.223a) 3.261 (3.255) 3.289 (3.280) 3.300 (3.288) 3.346 {3.335) 3.406 (3.391)
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HJomaumnee 3aganue Nel
JAJis eTynenToB 2-0ro Kypca no teMe «BoaHbl, BOJIHOBas ONTHKAY.

Ne Bonskenwreitn B, C. «C6opHuk 3amau 110 obwemy Kypey dusaxu», 3 usa. 2004 1.
BapuanTa § 12 Tapmounueckoe § 14 § 16 Bonnosag
xonebaTensHOe ABWKECHUE B BOIHbL | DJIEKTPOMATHHATHBIE ONTHKA
KoseOaHUS ¥ BOJIHBI

1 2 3 4 S5 6 7 8

1,14 4 16 29 41 3 2 5 36

2,15 5 18a 31 80 7 6 30 38

3,16 6 186 32a6 638 8 8 31 39

4,17 7 8B 32e 65 10 9 33 41

5,18 8 19a 34a 82 13 11 34 42

6,19 %9a 196 346 56 14 12 35 43

7,20 926 19e 38a 58 15 14 44 68

8,21 98 21 386 59 16a 16 45 67

9,22 10 23 77 60 166 17 48 65

10,23 1la 24 78 61 19 18 49 63

11,24 116 25 71 62 26 18 50 52

12,25 12 26 73 63a 27 21 52 61

13,26 13 28 74 636 28 22 53 59

Upoaos U. E. «3agauu no obineit dusmkey 2007r,
§ 4.1 §4.2 §4.3 §4.4 §5.2 §53 §54
Mexanudeckue | OnexTpuucckn | Ynopyrue | OnextpoMa | Hurepde | Audpakup | Honapus
Ne konebanus ¢ KorneOaHus BOJIHBI. THUTHRIS PEeHIHs s CRETA anus
BapuanTa Akycruka BOJIHBL. cBeTa cBeTa
Hznyuenue

9 10 11 12 13 14 15 16

1,14 54 74 130 174 190 74 1342 157
2,15 52 75 129 175 191 79 132 159
3,16 50 76 127 176 192 80 128a 160
4,17 49 77 126 177 193 81 127 162
5,18 48 81 118 179 194 32 135 163
6,19 47 82 114 180 195 83 125 172
7,20 46 83 108 157 204 85 139 166
8,21 44 85 109 159 201 86 136 167
9,22 41 87 111 170a 200 87 1016 168
10,23 40 89 140 1706 199 69 101a 170
11,24 38 73 110 166 198 71ad 1006 177
12,25 43 70 112 167 197 72 100a 180
13,26 37 78 113 168 196 73a 99 182




Nomawnee 3agaHue Ne2

ANnA CTYAeHTOB 2-0ro Kypca

no teme "KBaHToBas ONTUKAa M KBAHTOBAas MexaHuMKa"

BonbkeHwTenH B.C., "COopHuMKk 3aga4 no obwemy kypoy dusuku", 3 uag. 2004 r.
§21 3 =
o B ) NEMEHTAPHbIE
Crvime | soons sonrssrn, | Pamesmmonyn | Pmoon | 2 Siopmegemun | ey
NQ HacTuy
Bap. 1 2 3 4 5 6 7 8 9 10 11
1,14 18.13a | 18.24 19.1 19.10 19.41 20.1 20.41 21.36a6B 22.8 22.16 23.27
2,15 18.136 | 18.19 18.18 19.24 19.40 20.2 20.39 21.30 22.10 22.17 23.21a
3,16 18.5 18.10 19.3 19.25 19.39 20.3 20.35 21.26 22.11a 22.32 23.216
4 17 18.4 18.17 18.12 19.26 19.38 20.4 20.24 21.25 22116 22.19 23.20
5 18 18.3 18.18 19.13 18.27 19.376 20.6 20.20 21.23 22.12a 22.21 23.17
6, 19 18.2 18.19 18.2 18.28 18.37a 20.17 20.14 21.21 22.126 22.23 23.16
7,20 18.1 18.18 19.15 | 18.29a 19.368 20.8 20.15 21.20 22.128 22.26 23.15
8, 21 18.138 | 18.24 19.16 | 18.296 19.366 20.11 20.40 21.18 22.13 22.27 2312
9,22 18.8 18.6 19.17 19.30 19.36a 20.12 20.16 21.13 2215 22.29 23.11
10, 23 18.11 18.7 19.14 19.31 19.34 20.18a 20.13 21.10 22.34 22.30 23.9
11,24 || 18.12 | 1810 | 1919 | 19.32 19.5 20.186 | 20.31 21.9 22.40 22.38 23.8
12, 25 18.15 18.8 19.20 19.33 19.8 20.19a 20.30 21.8 22.18 22.42 23.7
13, 26 18.16 18.17 19.4 19.21 19.6 20.196 20.27 216 22.39 22.43 234
Wpoace W.E., "3agaun no obiuen tonauke", 2007 r.
§5.7. Tennosoe U3nyveH1e. KBaHToBanA §i'a1ﬁii°|°::;':e §6.g. Bon#osble §6.3. CaoitcTea aTomMoB.
npvpoaa Ceeta Pesepdipaa-Bopa CBOACTEE MaCTUy Cnekrps!
Ne pap. 12 13 14 15 16
1,14 5.263 (5.247) 5.288 (5.279} 5.29 6.71 (6.70) 6.141 (6.133)
2,16 5.264 (5.248) 5.285 (5.276) 6.30 B.72 (6.71) 6.142a {6.134a)
3,16 5.265 {5.249) 5.286 (5.268) 6.31 6.53 (6.52) 6.1426 (6.1349)
4,17 5.269 {5.252) 5.293 (5.274) 6.32 6.103a (6.95a) 6.143 (6.135)
5, 18 5.272 (5.254) 5.282 (5.273) 6.33 6.1036 (6.956) 6.144 (6.136)
6, 19 5.274 (5.256) 5.288 (5.271) 6.34 6.57 (6.56) 6.145 (6.137)
7,20 5.275 (5.257) 5.288 (5.270) 6.35 6.62 (6.61) 6.146 (6.138)
8, 21 5.276a (5.258a) 5.294 (5.275) 6.37 6.61 (6.60) 6.151 (6.142)
9,22 5.2766 (5.2586) 5.284 (5.266) 6.24 (6.23) 6.60 (6.59) 6.141 (6.133)
10, 23 5.2768 (5.2588) 5.282 (5.264) 6.38 6.59 (6.58) 6.143 (6.135)
11,24 5.277 (5.259) 5.281 (5.263) 6.39 6.58 (6.57) 6.144 (6.136)
12, 25 5.278a (5.260a) 5.280 (5.262) 6.28a 6.67 (6.66) 6.145 (6.137)
13,26 5.2786 (5.2606) 5.279 (5.261) 6.286 6.68 (6.68) 8.146 (6.138)

47



2. Ilepevuens Tem abopaTopHBIX PadoT:

Pu3nYeCKHE OCHOBBL MEXaHHKH,

N —

.

. MccmepoBanve 3aKkoHOB AUHAMUKH BpalHATEJIbHOT0 ABHKCHUA TBECPOOTO TEIA.
. OHpe,HeJIeHHe CKOpPOCTH MOHTAXHOI'0 IIaTpoHa € HOMOIIBID OaIIHUCTHYECKOTO

KPYTHJILHOTO MasTHHKA,

. Onpenenexue yckopeHUst CBOOOJHOIO MafeHUS TPW TTOMOLIYM MATEMATHYECKOTO K

00OpPOTHOI'O MAATHUKOB.

OmpeneneHne MOMEHTa UHEPLUH TBEPABIX Tel ¢ IIOMOLIBbIO KPYTHIBHBIX
koneOaHu.

OnpenencHpe MOIyNIs KpPyYeHUS HUTH ¥ MOMEHTAa HHEPIMH CHCTEMBI,
COBepIIAONICH KPYTUIBHEIE Koebanus,

OnpenencHie MOMEHTa HHEPIIMY MagTHHKA Makcaena.

HccrenoBanue neHTpanbsHOrO yaapa mapos.

Wzyuennie paBHOYCKOPEHHOTO ABMKEHUS HA MalIHHe ATBYA.

Onpexenenne xoadduiireHta TpeHAS KaUCHU.

MoJieRy. IS pHO-KHHETHYeCKAs Teopus. TepmMoaguHAMHKA.

Lh-hb-)!\)

-

~ o

OrmnpeneneHue OTHOIICHUS TEIUIOEMKOCTH rasa IPH MOCTOAHHOM JABICHHU K €ro
TEIIOEMKOCTH IIPH HOCTOSHHOM 00EeME METO/IOM CTOSTHX 3BYKOBBIX BOJIH.
Onpenenenne ko UNUEHTa BI3KOCTH BO3AyXa KAMTHJIAPHBIM METOIOM.
Onpenenenne kodhGUIHEHTA TEIONPOBOAHOCTH Iasa.

Omnpenenenue xoddpduiuenta B3auMaol Tuddy3uu Bosayxa # BO3LYIIHOIO napa
OnpeneneHue OTHOIICHUA TEIUIOEMKOCTH Ta3a MPH [NOCTOSHHOM JaBIEHUH K €ro
TEIVIOEMKOCTH MPU OCTOSHHOM 00BeMe 110 aAuabaTUuecKoMy PaCIIHPEHHIO Iasa.
OnpezneneHue TEITOEMKOCTH TBEPAOro Tera.

Ornpenenenue k03 HUIMEHTA BAZKOCTH KUIKOCTH,

Onpenenenue yHUBEPCAIBHOMN Ia30BOH MTOCTOSHHOM METOIOM OTKAYKY

daekrpocraTuka. l1ocTossHHBIA TOK.

1.
2.

3.

4.
. MccnenoBaHne 3aBHCHMOCTH TTOJS3HON MOLIHOCTH, K.II.JI, HCTOYHUKA TOKA U CHJIBE

N

H3y4yeHue 3neKTpoCcTaTuYECKOroO MOoMs.
MzyyeHue 21eKTpUUECKUX CBOMCTB CETHETOMICKTPUKOB.

OmnpenencHre QUINEKTPUUECKON NPOHUIIAEMOCTH XHIKOCTEH U IOIAPH3YEMOCTH
HETIOJISIPHO MOJIEKYJIEI PE30HAHCHBIM METOOM.

3akonsl Kupxroda.

TOKA B HETH OT HATPY3KH.
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daexrpomardernim. Konedannd.

WX N -

Onpepenenne HATPSHKEHHOCTH MArHUTHOIO TIOJIS B TOUKAX OCH KPYTOBOT'O TOKA.
Onpencnenme B3anMHON WHAYKTUBHOCTH /IBYX KOHTYPOB,

Onpeaenenne OTHOLICHHA 3aps/ia JIEKTPOHA K €70 Macce METOAOM MarHeTpOHa.
WzyveHune IBIEHUS B3AUMHOH WHTYKI[HH.

Onpenenenne paboTHl BEIXOAA JICKTPOHOB U3 METAILIA.

M3yuenune MpoileccoB 3apsaaa U paspsaaa KOHACHCATOPOB.

WccnieqoBanue 3aTyXaloI{HX KonebaHuii B koyieGaTeT»HOM KOHTYPE.

W3yueHue BbIHYKACHHBIX KOTeOaHUH B KOMeOaTeIbHOM KOHTYPE.

WzydeHne sneKTpHUYeCKUX KoneOaHull B CBSI3aHHBIX KOHTYpaXx.

Boanpl. BoJiHOBasi onTHKA.

1.
2.
3.
4.
5.

6.

0.

Mismepenue koaGGpULHEHTOR TPETOMIICHUA XKUIKOCTSH U TBEPABIX TEII.
Onpepgenenne JIUHB CBETOBOH BOHEI MPH IIOMOLUY OUITPU3MEL

3Mepenns ¢ MoMoIIbI0 HHTEpdepeHIIMOHHEIX Kolel HproToHa.

WsyyeHue 3aKOHOB NOMAPU3ALIAY CBETA.

OnpezneneHue  KOHIEHTPAllMM  pacTBOpa IpH  TOMOIMM  TIOJNYTEHEBOI'O
caxapuMeTpa.

OnpenencHue  pasMepoB  JeTaieil, COCTaBIAIOIMX  XAO0THYECKOe U
YIOPSAOYEHHOE  MHOXECTBA, C  IOMOLULI0  SiBIeHUM audpakmuu U
VHTEP(EpEHITH.

I'pajlydpoBKa IIMPUHEL CHEKTPATBHOMN LIeNH M0 AX(PAKIHOHHOH KapTHHE.

. MzyueHue cBoiicTB OTpaxaTeNbHOW AU(MPAKINOKHON PEHIETKH U ONpe/eieH e ¢

€€ IOMOILLIO JUIMHBI CBETOBOM BOJIHbL.
Uccnenosanue 3aBUCHMOCTH Kod(dduUUEeHTa OTpaxkeHWs Ha TpaHHIle paziena
IBYX IUDIEKTPUKOB OT yIJla [IaZeHUs CBeTa.

10.UccrenoBanue ABIECHUS JBONHOTO JIy4EIIPEIOMICHUSA B KBapLE.
1 1.M3ydenuve TUCTIEPCHU CBETA.

KpanToBast onTHKA.

1.
2.
3.

N3y4yeHHe cCOeKTpOB UCHYCKAHUS W IIOTJIOIIECHUA.
Hcenenopanne CHEKTPOB UHEPTHBIX I'a30B.
N3yueHne crekTpa aToMa BOAOPOAA U ONpefielieHne TocTosiHHOoM Punbepra.

[Ipumeuanue: [lepeueHsb BRITIONHIEMBIX CTYEHTOM 4-X T1ab0opaTOPHBIX paboT B KaXI0H
nabopatopuu onpenensiercs rpaduKoM, B COOTBETCTBHH ¢ HOMEPOM BapUaHTa H
HOMEpaMu paboT B METOJUYECKUX YKA3aHUSIX.
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[PAOUK

BOIRONTHEHUA AADOPAMOPHBIX pabom
68 1AOOPAMOP UL MEXAHUKY U MOACKYJIAPHOU PU3UKU

JlabopaTopus MEXaHHUKH

® H MOJIEKYJIAPDHOM QPHIHKH

E aya.323
z =

g

2

Habopamopran paboma
1 2 3 4

1 1 12 11 4
2 2 13 12 5
3 3 14 13 6
4 4 15 14 7
5 5 16 1 8
6. 6 17 2 9
7. 7 13 3 11
8 8 14 4 12
9 9 15 5 13
10 10 6 16 14
“ 11 7 17 15
12 12 8 2 16
13 13 9 3 17
14 14 4 10 6
135 15 5 11 7
16 16 6 12 1
17. 17 7 13 2
18. 1 14 8 3
19. 2 15 9 4
20. 3 16 10 5

Meroauyeckue ykasaHusi K J1abopaTopHbIM padoTam «MeXaHHUKa H MOJIEKYJIIpHAas
buszuka» 2012r.



I'PA®UK

EbINONTHEHUA 1ADOPAMOPHBIX Ppabom
6 1abopamopuu IIEKMpUecmea i MAZHemuMa

; JlabopaTopus 3neKTpHYECTBA H
E MarHeTH3MAa. aya.326
c =
§ Jabopamopras paboma
1 2 3 4
1 1 21 5 15
2 4 22 6 16
3 5 1 8 17
4 6 4 10 18
5 8 5 1 19
6 10 6 4 20
7 15 8 5 21
8 16 10 6 22
9 17 | 8 20
19 18 4 10 1
1 19 5 15 4
12 20 6 16 5
13 21 8 17 6
14 22 10 18 8
15 1 15 19 10
16 4 16 20 15
17 5 17 21 16
18 6 18 22 17
19 8 19 1 18
20 10 20 4 19

Metonuuku: 1) “OnexTpoMarneTisM: 1abopaTOpHBIN NPAKTHKYM 110 husuke”, n3i. 2-¢
nepepad. u gorn. BI'TY CII6, 2006 . ( Ne 819)
2) “OneKTpOMarHeTH3M: JTabOPaTOPHEIH IPaKTHKYM MO (husuke” yacts 2. o, pea. JLU.
BacuneeBoit u B.A. Kusynuna. BI'TY CIT6 2009r. (Ne 1056)
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I'PA®UK

86INOJIHEHUS T1ADOPAMOPHBIX pabom
8 1abopamopuu onmuxu

X SN RN~

1.

P~
~

12,
13.
14,
15,
16.
17.
18.
19,
20.

BApHAHTA

o Q0 2 B W~

10

- i -
HQ\OOOQUI-BU)Q\'BWNH

Habopamopuan paboma
2 3
7 14
8 16
9 3

10 4
11 5
3 7
4 8
5 9
7 10
8 11
9 3
10 4
11 5
12 7
13 8
14 9
16 10
3 11
4 12
5 13

JlaGopaTopus onTikH, ayn.322

NmawoD D OO EDESvoaunsew Zoan

Bcee pabomer evinonnaiomen no memoouure:

«/labopamopnsiit npaxmuxym no gusuxey. Onmuxa. uzo.2-¢ ucnp. u don. 5I'Ty-

Cllo , 2006.
Ne779 ¢ budnuomerxe B5ITyY
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®OHAbI ONIEHOUHBIX CPEACTB

[Tpunoxenne 5
K paboueil mporpaMMe TUCITAIUTHHBL

«Duznka»

DOoHAE! OUEHOUYHBIX CpeACTB, MO3BOIMIOIHNE OLCHUTE PE3YNbTATEL OﬁquHHH 0 JaHHOH JUCHRMIIITHAHE,
BKJIFOYAIOT B CcOA:

KOMILIEKT TeCTOBLIX 3aJaHUl 110 BceM pazaciaM AUCIIUIIIHHBI 25 IIT., pa3MCIIICH B

KOMITBIOTEPHOM Kiiacce (ayna. 328 ),
KOMIUICKT THIIOBBIX AOMAINHHX 3a/ilaH#H MO BCeM pasjenaM AMCHHUIUIMEGL 25 IIT., IIPUBEAEH B
YMK o gucraninuse;
KOMILIEXThI KOHTPOJBHBIX paboT O BCEM pa3jenaM JACHUIUIMHEL 25 BApUAHTOR M0 3 3a/1auu,
npuBeAeHsl B Y MK 1o qucnunnune,;
KOMILICKT BOTIPOCOB K KOJTOKBHYMaM 110 JabopaTopHsiM paboTam;
1mabJIOH OTYETOB 10 TabopaTopHeM padotaM 1 mT., npuseacH B YMK mo auciumninye.
KoMITneK T BOIpocOoB i OHIIETOB, COAEPIKANIHMX BOIIPOCKL M 33AATH [0 pa3zieliaM, H3yIaeMbIM
B COOTBETCTBYIOIIMX CEMECTPaXx, M IIPOBEACHUS SK3aMeHa Ui cadu And (e peHIHPOBAHHOTO
3aueTa (3adeTa) 25 Bapuantos 1o 11 saganuii, npuseaens B YMK no pucuuiimne;

-

*

MMACTIOPT ®OHJA OHXEHOYHBLIX CPEACTB

KYPC

CEMECTP

Homepa pazaenon

HanmeHoBaHHe pa3fe/ioB H
AHAAKTHYECKUX eHH K

BCEI'O

AYIIUTOPHDLLE

BCEI'O

AYOHTOPHBLIT NPAKTHRYM {CCMHHAR)

NEKLMM

JlaopaTopHBIi NPAKTHRYM

CaMocTOATETLHAR piafoTa CTYXEHTOR

DopMupyeMan
KoMneTenuus

OIIK-2

OK-11

Haumenonaune GlieHOYEBLIX CPEACTB

[y

[ 3%

Pazgen 1. Pu3HyecKkie 0CHOBLI MeXaHHKH.

o=y
[

N
(=

15

KP1
731
KOJI1
(TECT1)

Pazgen 2. Monekyisipaast gnsuka u
TEPMOAHHAMHKA,

58

28

14 8

30

15

15

KP2
A32
KOJI2
(TECT2)
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2| 3 | 3 [ Pazmen 3. JaeKTpHYECTBO H MATHETH3M. 106 | 52 § 24 | 15 || 13 I 54 20 20
KP1
3.1. DneKTpUUecKOC MONE B BAKYYME. 131
[IpoBonHUKH 1 AUINEKTPHKH B 39 19 8 7 4 20 KOJT1
SISKTPUUECKOM MOJE. (TECT1)
KP2
J32
3.3. MaruuTHO€e TIOJIE B BaKyyMe. 28 14 6 4 4 14 KO
(TECT?2)
4 || Pazaen 4. Pusuka xoncbanmii. 38 16 || 10 2 4 22 15 15
2 4 KP1
5 || Pasaen 5. BoeaHoBbie mponecchbl 55 37 | 16 9 12 || I8 20 20 KI([?J;I
(TECTI)
KP2
32
6 | Pasaen 6. KpanToBas ¢pnsuka. 53 31 18 8 5 22 15 15 KOJI2
(TECT2)
. 100 100
BCEIo o 1MCUHUITJIHHE: 396 || 204 || 102 || 51 51 || 192 o "
Kpurepun oneHuBaHus
Texkymee JNeKTPOHHOE TECTUPOBAHHE
Kputepnu nepecuera pesyiib1aros TecTa B 0amibl
e peiitunr tecta menbine 50% — 0 6awos,
o peiitudr tecta 50% — 3 Gamna,
e pelituar Tecta 100% — 5 Gamwos,
e peliTuar TecTa OT 50-100% nepecyeT no thopmyane:

([pe#ttunr Tecral-50%)/50%%2+3.

TTomyueHHEBI pe3yNkTaT OKPYTISeTCS.
JloMammuae 3axanus

Pewnrenus TOMaUIHUX 3aJaHUH IPEACTaRIAIOTCS B pYKOTIHCHOU hopme. Kaxmoe qomaiiiHee 3aanme

coaepxut 100% 3amauq.
Kprtepun oncHuBasus

s IIpaBHIBHOE permenne Mexee 50% 3agau — () Gaios,

54




e npasunbiHoe pererne 100% samaa — 5 6annos,

¢ nmpapwbHOe pemenne ot 0%  -100% zamaw  — mepecuer mo  dopmyie:
([petirunr 3anauns]-50%)/50%%2+3,

OcHoBaHHAMHE IS CHIJKCHUSA KONUYECTBA 0ajlyioB 3a ONHY 3a1a4y B Adanaszone ot 0,5 no 0,2
SABILTFOTCA:

¢ HeOpPEeKHOE BLIOIHEHHUE,
e OTCYTCTBHE HIIH HH3KOE€ KaUECTBO Ipaduueckoro MaTepraia,
® OTCYTCTBHE Pa3BEPHYTOTO MOSCHCHHS PEIICHHA 3a/1a4H.

KonrpoasHblie padoTsi

K xoHTponpHON paboTe AONYCKAIOTCS CTYACHTEHL, BHIIOJHUBLUINE M CAABIUHMC JOMAIIHES 32IaHUC
IO COOTBETCTBYIOIEMY Pa3fieny Kypca Quznkm.

B  KaXAOM BapHaHTe KOHTPOIBHOH paboTBI COACKHTCA 00 3 3aga9d [0  TeMaM
coorsercrByromero pasaena (100% 3anaums)

Kputeprm ouernBaums
e menee 50% npaBmiIbHO peMEHARIX 3a/1a4 — 2 Oauta,
o 100% npaBuisHBIX OTBETOB — S OalIoB,

¢ Ot 50% no 100% npaBUNBHBIX OTBETOB — IEpeCcyeT 1o Gopmylie:
([pedTunr sanauus]-50%)/50%%2+3.

OCHOBaHWAMH JUTS CHIDKEHHA KOJHYECTBA OAJUIOB 3a OJHY 3a7a4y B Ananasone ot 0,5 1o 0,2
SBIISFOTCH:

®  OTCYTCTBUE HIIM HH3KOE KA4YECTBO Tpad)ueckoro MartepHala,

® OTCYTCTBUE Pa3BEPHYTOrO HOSCHEHUS PELIeHNUS 3a1a4H.
JlabopaTopHbie paGoThI

Honyek k JIP

)IOT[YCK K BBITONHEHMO JIP MPOMUCXOOUT IIPH YCIOBHY HANUYUS ¥ CTYACHTA MOITHOCTBIO
MOATOTORIEHHOTO B COOTBETCTBUH € ITA0IOHOM IIPOTOKOIIA I200PaTOPHoi paGoTEL U IPOUCKOIMT B
thopme codeceToBaHNA 110 TEMATHKE U NIPAKTHKE MPOBEACHIS paboThl B IPyIe CTYACHTOB ¢
NPENOAaBaTENeM (CIUCOK KOHTPOJIBHBIX BOIIPOCOB IIPUBOAUTCS B METOJINIECKHMX YKAZAHMAX K KaXKIOM
paboTe). bamibl HAYUCIAIOTCS B 3aBUCHMOCTH OT KOJIMUCCTBA TIPABMITHLHEIX OTBETOB:

o wmeHee 50% NpaBUIBHBIX OTBETOR — 2 Dallia,
e 100% opaBHIBHBIX OTBETOR — 5 OALIOR,
¢ Or50% o 100% npaBunLUBIX OTBETOB — IEPECHET MO (Popmyne:
([pcittunr 3amanu]-50%)/50%*2+3.
OcHOBaHUSIMH AT CHIDKEHUS KONMYecTBa OallIoB CHYXXUT HEOPEe)RHOE OPOPMITCHHE TIPOTOKONA
paboTEL

Oruer no JIP, Konsoxkerym wo JIP

Otuet no nadopatropHoii pabore IPeACTaBISIETC B PYKONHUCHOM BHAS B opMaTe,
LPEIYCMOTPEHHOM [1abMOHOM O0TUETA [0 JaboparopHoi pabore. 3almMTa OTUYETA TIPOXOINAT HA
KOJIOKBHYMax B (popMe ToKIaja CTYJEHTA IO BRITONNEHIIOH paboTe ¥ OTBETOB HA BOMPOCHL
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PENOAaBATENS (CIHCOK KOHTPOIBHEIX BOMPOCOB MPUBOJUTCS B METOANYECKUX YKA3AHUAX K KAKIOMN
paborte).

MakcuManbHbIH Gall CTYAEeHT NOMyYaeT IPH TPAMOTHOM 0QOPMIEHHH OTYETa, KOPPEKTHOM
IPOBEICHHHU BBIUMCICHUH C IONYUYEHHEM JJOCTOBEPHOTO PE3YIIBTATA H IPABUNABLHOM, PA3BEPHYTOM
OTBETE HA BONPOCH IPENOAABATEA. :

OcHOBaHUAMHE TS CHIDKEHUS KOJTMIeCTBA 6aJUIOB B JUana3oHe OT max (5 6amios) 1o min
(3 Ganna ) ABIIIOTC:

¢  HeOPEKHOE BbIMOIHEHHE,

®  HHU3KOE KQueCTBO TpadiecKkoro Mareprana (HeBepHEIl Bu0op Macurraba yeprexeii,
OTCYTCTRWE YKa3aHHs €MHHI M3MepEeHus Ha rpadukax),

¢ HEYBCPCHHOE BIANEHHE TEOPETUHECKUM MATEPHAIOM IO TeMeE TAHHOM paBoTst.

Oryer He Mo3KeT OBITh IPUHAT U IOUISXKUT AOPAOOTKE B CIy4ac:
® OTCYTCTBHS HeOOXOUMBIX Pa3Jesios,
®  OTCYTCTBES HEOOXOAUMOTO IpadUyecKoro Marepuaa,
® HEKOPPEKTHOH 00pabOTKH pe3yabTaTOB M3MEPEHHUH,
®  HECHOCODHOCTH CTY/IEHTA OTBETHTE Ha BOTIPOCKL IIPETIOAABATE .

Ix3amen, IHpdepeHIMpoBanHbIii 3a4eT

JUtst IpOMEXY TOYHOM aTTeCTallkH, IPOBOAMMON B (hopme sK3aMeHa uin AHdepEHIIUPOBAHHOTO 3a4eTa,
KCIIONB3YIOTCA OHIIETHI ¢ 3aIaHHAMH, IIPEAIOIArAIOMIME INCHMEHHbIE OTBETHL. Kaxantii Gnner
coaepxkut 11 3amanwit, urto coctamaer 100%. Ouenka BBICTABISICICS B COOTBETCTRIH CO
CHIEAYIOIIMH KPUTEPHAMH:

e megee 50% IpaBUIbHBIX OTBETOB — HEY/ORICTBOPHTEILHO,
e o1 50% 10 65 % 0rBETOB — YIOBICTBOPUTEITEHO,

e o1 66% no 80% oTBETOB — XOpOIIIO,

¢ ot 81% mo 100% mpaRKIBHEIX OTRETOB — OTIHYHO
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Mpunoxenue 6
K paboyeill nporpaMme AUCHMILTHHEL
«PU3HUKA»

CITIPABKA
o HammuuH B Oudymotexe BI'TY «BOEHMEX» um./1.®.YcTuHOBA
YUeOHOH THTEPATYPHI

1. HanMcHOBaHHE (MCHHIVIHHBE:  (PH3HKA
2. Kageapa: 04 (pusnuxa)

3. IlepedeHn OCHOBHOM YHe6HOM IHTEPATYPhE:
. 1.B.CasenseB «Kypc duszuku» B 3 Tomax, Jlaus, CII6., M., 2008, , )
nonymero HMC no ¢usnke Munuctepersa 0Opasoranus U Hayku Poccuiickoit ®enepanym. Hamugme
B OmbaHnoTexe — 110 300 sxk3emMmpos.
2. N.B.CasenbeB «Kypc obmeit pusuku» B 3 Tomax, Jlaus, CII6., M., 2007,
nomymeno HMC no ¢pusuke Munucrepersa odpasoBanust # Hayku Poccuiickoit ®Mexepanun. Hanvuue
B OubnmuoTeke — 1o 300 5K3eMIINIApoB.
3. L.E.Uponos «3agauu no odueli ¢puzukey, Jlauns, CI16., M., 2007,
pexomenorano HMC no ¢pusnke MunncTepersa obpasoBanus u Hayku Poccuiickoii Oeaepanvn.
Hanuuue B 6nbnmorteke — 700 sK3eMIIIApoB.
4. Mexanuka W MOJIEKYIIsIpHasd QI3KKa (METOJUYECKIE YKa3aHUA K TabopaTopHEIM paboTam),
oz pex. [1.FO.Mpanosa, BI'TY, 2012, 650 ak3.+a1. pecype
5. JJL.®epopos, FO.H Jlazapesa, B.I'.Cpequn Puzuka. Mexanuka, Yaebnoe nmocobue, BI'TY, 2016,
115 3K3.+311. pecype
6. J.U.Bacunrera, H.A . MBanora, JI.JI.®enopos, C.H.Cokomosa, «MexaHuxa»

(mocobume x pemenuio 3axa4), BI'TY, 2010, 500 ax3.+am. pecype
7. AT'.Apemxun, H A VBanosa, 10.H.JIazapesa, [1.JI.@enopos «IneMeHTH CIEIHATBHONE TEOPUN
OTHOCHTENBHOCTH Y, BI'TY, 2013, 450 sK3.+311. pecypce
8. A.JL3arpebun, M.I" Jlennes, O.C.Anekceera, K.B.Kamunuua «MonekynapHas Gpu3uka u
TepMOIMHaMUKa (ITocodue K pemennio 3ana4)», BI'TY, 2007, 450 sxs.+a5. pecype
9. JLU.Bacunbera, H. A Mranoea, 10.H.JIazapesa, [[.J1.®enopoB. CTaTHCTHYECKHE PACIPEECICHHS B
¢usuxe, BI'TY, 2015, 300 sxz.+31. pecype.
10. DnexTpoMardeTHsm (1a0OPATOPHBIH NPaKTHKYM II0 GU3NKE), YacTh 2,
nox pea. JLHU.Bacunbesoit u B.A JKusymuna, bI'TY, 2009, 500 sk3.+a11. pecype
11. A JL3arpe6un, M.I' Jlezmes, O.C.Anekceepa, K.B.Kanuuuna «MonekynsapHas ¢usnka u
TepMOAMHaMUKa (mocoOue K permenuto 3anaq)», bI'TY, 2007, 450 sx3.+am. pecype
12. A JI.3arpebun, M.I" Jlenues, T.A.IlaBnoBa, O.C.Anexcecea «MarHeTusm (mocobue K pELICHUIO
sanaq)», bI'TY, 2007, 450 sx3.+a1. pecype
13. E.I'.boponuna, A.H.Crapyxun «Konebanus n BonHBI», yuedbnoe nocobue, BI'TY, 2011,
450 sx3.+3:1. pecype
14. MeTopl pelticHHUA 3a7a4 [0 ONTHKE (T€OMETpHYIECKas, BOJIHOBAs, KBAHTOBAA ONTHKA), IO PeX.
J.JL.®enoposa, BI'TY, 2008, 850 ax3.+am. pecype
15. AT . Apemxun, JLW . Bacunsera, C.H.Coxomnoea, [.JI.@exopor «OCHOBLI KBAHTOBONH MEXAHHKHI H
aTOMHOM QU3NKW (KOHCIIEKT JIeKuui)», BI'TY, 2007, 450 sk3.+a1. pecypc
16. L.I'.boponuna, A . H.Crapyxun «KsBantoBas Mexanukay, yuebHoe nocobue, BI'TY, 2012,
450 sx3. +a11. pecype
17. OcrHoBeI QU3NKH aTOMHOTO siipa U 3neMeHTapHiIX vacruu, M.K Hexpacos, BI'TY, 2010,
500 3x3. 4311 pecype
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4, IlepeucHb JOMOTHATENLHOMH THTEPATYPHES

1. I.B.Curyxun «O0muii xype ¢uzukn» B 5 romax, Omzmanimt, M., 2002-2005, pexomeHA0BAHO
MumnuctepctsoM oOpazoBanus Poccutickoit Mexepariy,

[Tamnune 8 Oubnnoteke — mo 250 IKIEMILIAPOB,

2. C.D.@puu, A.B.Tumopesa «Kypce obiel duzuxu» B 3 Tomax, Jlaus, CI16., M., 2007, gonymesno
HMC o ¢u3suke Munncrepctsa o6pasoBaHus i vayku Poccwiickoit ®eneparmn. Hammuue B
dubmuoTtexe — 90 3K3eMILIIPOB.

3. B.C.Bonbkenmredin «COopHEK 3ama4 110 obemy Kypey dpusukay, Kawxkasiit mup, CII6., 2004.
Hammune B 6ubimoteke — 580 sx3eMIuigpos.

4. AT .Yepros, A.A.Bopobner «3amauHuk 1o (pusukey», ®uzmarour, M., 2003, 20085.

Hamuyue B Gubmuotexe — 330 sx3eMIuIspos.

5. C.I' Kanaummnukos «2nexkrpuuectsoy», Gusmaravt, M., 2004, 180 3k3.

6. A.A Jletnad, b.M.SBopexuii «Kype dusnkuy, Akagemus, M., 2003, pekoMeHI0BAHO
MuunncrepeTsoM obpasosanus Poccniicxoii ®epeparun. Hamuune B 6ubianorexe — 200 2K3eMILIAPOB.
7. «COopauk 3a1a4 10 oduwieMy Kypey ¢usuku» B 5 Tomax, noa pea. 1.B.Cubyxuna, U.A SIxosnesa,
®mmarnut, Jlaus, CIIS., M., 2006, 30 k3.

8. «COopHHK 3a1a4 [0 0bImEMY Kypey husukny B 3 ToMax, of pex. B.A.OpunEKnHA,

Ousmarnut, M., 2004, 17 5x3.

9. A.K.Kuxoun, V.K.Kukonn «Monckymapras pusnkay, Jlaus, CI16., M., 2007.

10. I'.C.JTaracbepr «Ontuka» Quzmatriar, M., 2003, 2006, 33 3k3.

11. H.N . Karmmteerckuii «Bonnopas onTukay, gonymeno HMC no dusuke Munncreperra
obpazopanus u Hayku Poccuitckoii ®enepannw, Jlans, CI16., M., 2006, 30 sk3.

12. T.W.Tpodumora «Kype ¢puzukn», Beicimas mxoma, M., 2003, 2008,

pexkoMeHoBaHO MuHKcTepcTBOM 00pasoBanus Poccuiickoit Mdenepaiim.

Hanuune B 6ubnuorexe —150 3x3eMnspoB.

13. T.U. Tpodpumosa «Kype busnxu. 3anaum i pemenns», Axkagemus, M., 2009, 47 sk3.

14. T.N.Tpodwmmosa, 3.1".ITarnoea «COopHUK 3amad 10 KypCy QHIUKY ¢ PEINCHUAMU », Bhiciuas
wkona, M., 2003, pekomenrosano Munacrepcrsom odpazoBanus Poccuiickoit Genepanu. Hamname
B Oubnmotexe —180 ska.

I5. Mexannka 1 MoneKyspHast pusrka (MECTOANYCSCKHE YKa3aHus K 1a0opaTopHbM paboram),

noa pen. H.A VBanosoit, BI'TY, 2004, 940 sx3.+3:1. pecypc

16. DexTpoMarueTHsM (1a0oparopHbIi HPAKTUKYM TI0 (DH3HKE),

A JL®enmopor, O.C.Anekceena, E.C.Kounpatopa, BI'TY, 2006, 660 5K3.+3.1. pecypc

17. Omrruxa (nabopatopueni npaktukym o dusuke), nox pexa. M. K. Hekpacosa, BI'TY, 2006,

960 3K3.+om. pecype

18. B.B.JIenTorckuii «Ouenka omuboK pesyneraroB usMepenuii», BI'TY, 20035,

870 »x3.+311. pecype

19. B.B.JIentosckuii «[IpakTukym o QH3MKE: 3II€KTPOCTATHKA, MOCTOSHHbI ToK», BI'TY, 2005, 870
9K3. 3L pecype

20. T.B.MBanosa «Cnextpsl aroMa. Teopust bopay, (MeTouueckye yka3aHHa K IPaKTHICCKUAM
3aHATHIM no usuke)y», BITY, 2006, 960 3k3.+a1m. pecype

JTupexTop 6uGIHOTEKH ( )

Jara
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[lpnnoxenue 7
K pa0doyeil nporpamMMe JUCLUITHEL
«Puznxan»

JIUCT U3MEHEHHH, BHOCUMBIX B PABOUYIO [TPOTPAMMY

Ha 200 /200 yueOupiit roa

B pabouyio nporpamMmy BHOCATCS CIICAYIOIINC H3MEHEHHU:

Bce m3menenus pabouedf mporpaMMBl paccMOTPEHBL M 0JJOOpEHE! HA 3aceJaHuU Kadeaph

(xadenpa-pa3padoTaux)

"

200_ r. 3asepyrowumii kadeapoit

BHeceHHBIE H3MEHEHHS COTNACOBAHEL:

" n

200_ r. 3apenyromuit Kadeapoi

(BRITYCKAIOWIEH)

*Ipu enecenuu aumepamypor *

Buecennsie usmenenus Coznaco6anvl:

«__ » 201 Hupexmop bubavomexu bI'TY

/  H.B.Cecuna/

(DO, yu.cmenenn, pezeanue}  (rodnncs)
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