OHIeNnbCCKUM TEXHOJIOTMYECKUM NHCTUTYT (puiinan) (eaepaabHOro rocy1apcTBEHHOTO
OIOJIKETHOTO 00pa30BATENBHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHUs
«CapaToBCKHUli TOCYAapCTBEHHBIA TEXHUUECKUI yHHBEpcUTEeT UMeHH ['arapuna FO.A.»

Kadenpa «EcTecTBeHHBIC 1 MATEMATHYECKUE HAYKH

PABOYAS [TPOI' PAMMA

10 JTUCIHUATUINHE
b.1.1.8 «®usuka»

HaIIpaBJICHUA ITIOATOTOBKH

15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE 00ECIIEUEHUE MAIIMHOCTPOUTEIbHBIX
MIPOU3BOJICTBY

[Tpodunb «TexHonoruss MaMHOCTPOEHUS

®opMbI 0O0yUCHHS: OYHAST; 3a04YHAS.
OO0beM IUCUUIINHEL:
B 3a4eTHBIX equHunax: 10 3.e.
B akaJeMHryecKkux yacax: 360 ak.u.

Ourensc 2025



PaGouass mporpamma mo mgucruiuinHe «®du3ukay HampaBiIeHUsS MOATOTOBKU
15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE O00ECIeYeHnEe MAaIIMHOCTPOUTEIBHBIX
MPOU3BOACTBY, MPOGUiIh «TeXHOIOTHS MAaTUHOCTPOSHUS» COCTABJICHA B COOTBETCTBUU
c TpeboBaHusiMi DenepallbHOTO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO CTaHIapTa
Beiciiero oOpaszoBanusi 15.03.05 «KoOHCTPYKTOPCKO-TEXHOIOTHYECKOE OOeCIeueHue
MaITUHOCTPOUTENBHBIX  MPOU3BOJICTBY, YTBEPKIACHHBIM TpPUKa30oM MHHOOpHAYKHU
Poccun ot 17 aBrycra 2020r. Ne 1044.

Pabouas mporpamma:

00Cy:KIeHa U PEKOMEHI0BAHA K YTBEPKACHHUIO pelIeHHEM Kadeaphl
«EcTtecTBeHHBIC M MaTeMaTHuecKue Hayku» oT «11» ampens 2025 r., mpotokon Ne 16.

3aBeayroumii kadeapoil & W// ~ Kumna E.B./

TTO/IITHACH d.1.0.

onoOpena Ha 3acenanuu Y MKH «14» anpenst 2025 r., mpotokosn Ne 4

IIpencenarens YMKH f—:é.‘f:/ / Tuxonos JILA./

TTO/IHACH d.1.0.




1. Iesu 1 3a5a4M M CUHUIIHHBI

Hear npenoagaBaHusi JAMCUUIIMHBI: SBIIETCS  O3HAKOMIJIEHHE CTYAEHTOB C
COBPEMEHHOU buznyeckoit KapTHHOU MHpa, npuoOpeTeHne HaBBIKOB
HKCIIEPUMEHTAJIBLHOTO HCCIEAOBaHUs (PU3MUECKUX SIBICHUN M TMPOIECCOB, H3YUYCHHE
TEOPETUYECKMX METOJOB aHanmu3a (U3NUECKUX SIBICHUH, OOy4YeHHE TPaMOTHOMY
MPUMEHEHHUIO TOJOXKEHUH (yHIaMEHTaNbHON (DU3UKU K HAYYHOMY aHAJIM3y CUTYallUid, C
KOTOPOU MHKEHEPY NPUXOINUTCS CTAIKUBATHCS MPU CO3IaHUM HOBOW TEXHUKH, a TaK XKe
BBIPA0OTKH y CTYJEHTOB OCHOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHHUS U 03HAKOMIICHUS
C UCTOpUEN pa3BUTHUS (UBUKH U OCHOBHBIX €€ OTKPBITHH.

3agaum u3y4eHus JMCUMILINHBI

* U3YyYCHHE 3aKOHOB OKPYXKAIOIIEro MUPA B UX B3aHUMOCBSI3H;

* oOBjJajaeHuEe (QyHAAMEHTAIbHBIMU MPUHIMUIIAMUA U METOJIaMU PEIICHUs HAay4HO-
TEXHUYECKUX 3a/1a4;

* (QopMHpOBaHME HAaBBIKOB MO NPUMEHEHHUIO MOJIOXKEHUN (PyHIaMEHTaIbHOM
(U3MKM K TpaMOTHOMY HAy4YHOMY aHajiu3y CUTyallud, C KOTOPBIMH WHXEHEPY
MIPUXOJIUTCS CTAJTKUBATHCA IPH CO3IAHUU HOBOM TEXHUKH U TEXHOJIOTH;

* OCBOCHHE OCHOBHBIX (DM3MYECKUX TEOPHUH, MO3BOJSIOMIMX ONMUCATH SIBJICHUS B
IIPUPOJIE U TPENEIIOB IMPUMEHSIEMOCTH 3THUX TEOPUM [JIsl PELUICHUS COBPEMEHHBIX WU
IIEPCIIEKTUBHBIX TEXHOJIOTMYECKUX 3a/1aY;

* (opMHpOBaHUSA y CTYJEHTOB OCHOB €CTECTBEHHOHAYUYHON KapTUHBI MHUPA;

* O3HAaKOMJICHME CTYJEHTOB C HCTOPHUEH U JIOTUKON pa3BUTUS (PUUKU U
OCHOBHBIX €€ OTKPBITHH.

2. Mecto nucuuniannbl B cTpykrype OIIOII BO
Jucnumimaa «Pu3nKa» OTHOCUTCS K 00s3aTeIbHON YacTH yueOHOTOo M1aHa bioka
1 «JIucummiIvHbl (MOTYJIN ).

3. TpeGoBaHusi K pe3yabTaTaM OCBOCHUS AMCUUIIIMHBI

W3yyenue  AMCUMIUIMHBI ~ HAmpaBlieHO Ha  (QOpMUPOBaHHE  CIEAYIOIIHUX
KOMIIETEHLIAN:

VYK-1. CnocoGHOCTh OCYHIECTBISATh IMOUCK, KPUTUYECKUA aHalu3 M CHUHTE3
uH(pOpMaIH, MPUMEHSITh CUCTEMHBIN MOAXO /ISl pEIICHUS MOCTaBIECHHBIX 3a/1ay.

[lepedenp MIAHUPYEMBIX PE3YJIBTATOB O0YUYEHUS IO JUCITUTUIMHE, COOTHECEHHBIX
C TUTAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHS 00pa30BaTEIbLHOMN MPOTPaMMBI:

Kon u HanmenoBanue | Kon m HaumeHoBaHue HanmMeHnoBaHue nokasaress OLCHUBAHUS
KOMIIETEHIINHT WHJIMKAaTOpa JOCTUKEHHUS (pe3ynbrara o0Oy4eHus: o JUCIUILINHE)
(pe3ynbTar OCBOEHHUS) | KOMIETEHIMH (COCTaBISAIOLIEH

KOMITEHTEHIINH)
VK-1 . Cocoben WJI-3yk-1 3HAET ¥ IOHUMAET 3HaTh:
OCYHICCTBJIATH IOUCK, OCHOBHBIC (1)I/I3I/I‘-IGCKI/IC ABJICHHUA U

o OCHOBHBIC q)HSPI‘IeCKI/IC ABJICHHA HW OCHOBHBIC

KPUTHYCCKHUH aHATIU3 U (yHIaMeHTaIbHBIE (U3UIECKUE

3aKOHBI (PM3WKW; TPAHUIBI IPUMEHUMOCTH 3aKOHOB B
cuHTe3 HHPOPMAINH, 3aKOHBI; TPAHUIIBI UX .

. . BXHEUIIINX MPAKTHYECKUX TPIIOKEHIIX;

MIPUMEHSTh CUCTEMHBIN MIPUMEHNMOCTH K BaYKHEHIIINM

®  OCHOBHBIC (DM3UYECKUC BEIMYUHBI U (pU3HUCCKUEC
MOJAXOM JJIS peLIeHHs (hU3MYeCKUM MPOLIECCaM B paMKax

KOHCTaHTBI, WX ONPEACICHUE, CMBICI, CHOCOOBI M
[IOCTABJICHHBIX 3a]1a4. CUCTEMHOT'0 IOJIX0Ja JIJIsl pEeLICHHS

CANHUIBbI USMCPCHUSA,

IIOCTABJICHHBIX 3aJa4




Kox u HaumenoBanue
KOMIIETEHIINHU
(pe3ynbTaT OCBOCHUS)

Kon u HaumeHoBaHue
WHJIMKATOpa JOCTHKECHHUS
KOMIIETCHIINH (COCTaBJISIOIICH
KOMITCHTCHITIH )

HaumeHoBaHue mokasaress OleHUBaHUS
(pe3ynpTaTa 00y4eHHs MO TUCIUILINHE)

e (yHgamMeHTaIbHBIC (PU3UUECKUE OMBITHI M UX POJIH
B Pa3BUTUHU (PU3MUCCKOU HAYKU;

e Ha3HAYCHHWC W TMPHHIUIBI JACUCTBHUS Ba)KHCHIINX
(u3nUecKux mpubOOPOB.

® OCHOBBI  AHAIUTHYCCKOW  TCOMETPUH  Ha
IUIOCKOCTH M B IPOCTPAHCTRBE.

e  OCHOBBI JU(PHEPCHIMATHLHOTO U WHTETPATLHOTO
HCYHUCIICHUSI.

o uddepeHIMATbHbICE YPaBHCHHS TIEPBOTO U
BTOPOT'O MOPSIIKOB.

®  DJIEMEHTHI TEOpUHU BEPOSTHOCTH "
MaTEMaTHYECKON CTaTUCTUKH.
YMmerb:

e OOBSCHITH OCHOBHBIC HaOJIO/IaeMble MTPUPOTHBIC
U TEXHOTCHHbIC SBJICHUS M IPQEKTH C MO3ULU
(hyHIaMEHTAIBHBIX (PU3MYCCKUX B3aUMOJICHCTBU,

e yKa3aTh, KakWU€ 3aKOHBl OMNMCBHIBAIOT JaHHOE
SIBJICHHE WK 3P PEKT;

® HCTOJKOBBIBATH CMBICT (DM3UYCCKAX BEIHYNH U
MOHATHH;

® 3amHCHIBATH  ypaBHCHHSA I (U3HICCKUAX
BeJnmuuH B cucteme CU;

e pabortath ¢ mpubopaMuH © 00OpPYIOBaHUEM
COBpEeMeHHOH (u3nueckoit 1adboparopum;

®  HCIOJIb30BaTh Pa3JIMuHbIE METOAMKU (BU3UUECKUX
U3MepeHnii W 00pabOTKH  OAKCIEPUMEHTaIbHBIX
JTAHHBIX;

®  HCIIOJIb30BaTh METOJIBI ¢bu3ngeckoro U
MaTeMaTHYEeCKOTO  MOJCITUPOBAHMSA, a  TaKKe
MPUMEHEHHUST METOJOB  (PH3HKO-MaTeMaTHIeCKOTO
aHamm3a K peIIeHuIo KOHKPETHBIX
€CTeCTBCHHOHAYYHBIX M TEXHUYECKUX MPOOIEM.
Baagern:

® HaBBEIKAMH HCTIONB30BaHUSL OCHOBHBIX
o0mednu3n4eckux 3aKOHOB ¥  NPUHIWIOB B
BKHEHINIUX MPAKTUICCKUX MPHIOKCHHSIX;

® HaBbIKAMHM IPUMCHEHHS OCHOBHBIX METOJOB
(bU3MKO-MAaTEeMaTHYECKOr0 aHalu3a Al PelICHHs
€CTECTBEHHOHAYYHBIX 3a/1ay;

®  HaBBIKAMHU MPABUIILHOM AKCIUTyaTal[id OCHOBHBIX
prudopoB u o0opynoBaHus COBpPEMEHHOU
¢dusnyeckoii tabopatopumy;

e HaBbHIKaMH  OOpa0OTKM ¥  WHTEPIPETALUU
pe3ynbTaToB (PU3NUECKOTO IKCIIEPHMEHTa;

® HaBBIKAMHU HCTIOJIb30BaHUS METOJI0B
(GU3MYECKOr0  MOJENMPOBaHMS B MHIKEHEPHOI
MPAaKTHUKE




4. O0beM QMCHUILUIMHBI M BUAbI Y4eOHOM PadoThI

ounasn hopma odyuenusn

aKaJI.9acoB
Bun yaeOHoOI gesTenbHOCTH 110 CEMECTpam
Bcero
2ceM. | 3ceMm. | 4cem.
1. AynutopHsbie 3aHSTHS, YaCOB BCETO, B TOM YHCJIE: 160 64 64 32
* 3aHATUA JIEKIIMOHHOT'O THIIA, 80 32 32 16
* 3aHSTHUS] CCMHHAPCKOTO THIIA: 80 32 32 16
MPAKTUYCCKHUE 3aHITHS — — — —
71a00paTOPHBIC 3aHATHS — 32 32 16
B TOM YHCJIC 3aHATHS B (DOpME MPAKTUIECKON TOJITOTOBKH — — —
2. CamocrosiTenbpHas paboTa CTyIEHTOB, BCETO 200 80 80 40
— KypcoBasi pabora (IIpOeKT) — — —
3.ITpomexyTOYHas aTTECTAIIHS: OK3aMEH | 3a4eT ¢ 3a4er
OK3AMEH, 3a4en C OYEHKOI, 3auem OIIeHKOH
O0beM QUCIUIIINHEI B 3a4ETHBIX €IUHULIAX 10 4 4 2
O0BeM THCIMIUIMHBI B aKaJl. Jacax 360 144 144 72

3a0unan hopma odyuenus

3aounas hopma oOydeHHs 110
WHUBUAYaIIbHBIM IJIAHAM B
3aounas popma obyuenns YCKOpPEHHBIC CPOKH (aKa.
(axaz. yacom) 4acos)
Bun yuebHolt nearenbHOCTH
10 CEMecTpaM 0 CeMeCcTpaM
Bcero
lcem. | 2cem. | 3cem. | Becero | lcem. | 2cem. | 3cem.

1. AynutopHble 3aHATHSA, 36 14 12 10

4acoB BCEro, B TOM YHCIIE:

* 3aHATHA JIEKIIMOHHOI'O THUIIA, 18 8 6 4

* 3aHATHS] CEMHUHAPCKOTO THIIA: 18 6 6 6

MIPAKTUYECKHE 3aHITHSI — — — —
71a00pPaTOPHBIC 3aHATHS — 6 6 6
B TOM YHCIIE 3aHATUA B (hopme
PAKTUYECKON ITOATOTOBKH - - -
2. CamocrosTenbHas pabora 324 130 132 62

CTYJICHTOB, BCETO
— KypcoBasi paboTa (IpOeKT) — — —
— KOHTpOJIbHas paboTa + + +

3.IIpomexxyTOUHAs aTTECTALMS: 3a4eT ¢
9K3aMeH, 3a4em ¢ OYeHKOl, 3K3;Me OUEHKO | 3a4eT
3auem u

O0beM AUCHUILTUHBI B 3a4ETHBIX 10 4 4 2

SIMHATIAX

O0BeM QUCIAILIIAHEL B aKal. 360 144 144 79
Jacax




5. Conepkanue AUCHUILIUHBI, CTPYKTYPHMPOBAHHOE MO TeMaM € yKa3aHHeM
KOJINYeCTBA aKaJeMHYeCKHUX YaCOB M BU/I0OB YUeOHbIX 3aHATHI

5.1. Coaep:kaHue TUCHMILIMHBI

Tema 1. Pusuveckne 0CHOBbI MEXaHUKH.

[Ipenmer ¢u3MKKM U CBSI3b CO CMEXHBIMHU HayKaMu. MeETOJpl HCCIEAOBaHUSA
¢usnyeckux siBneHui. PazButue u B3auMHoe BiusiHUE pu3uku u TexHuku. Hosewmme
JTOCTHKEHUS (PU3UKH.

Kunematuka wmarepuanbHoid Touku. Cuctembl otcuera. CrnocoObl 3amaHus
IBIKEHUS. PaBHOMepHOE M paBHOmMEpeMeHHOE IBMKEHHE. CKOpPOCTh M YCKOpPEHHE.
HopMmanbHO€ 1 TaHr€eHIHAIBHOE YCKOPEHHE.

JAuHamuka martepuasibHOM Touku. Cuna u macca. 3akoHbl HbroToHa. 3akoH
COXpPaHEHUS UMITYyJIbCa. PeakTUBHOE NBUKEHUE

PaGora mocTossHHOW W TepeMeHHOM cuiibl. DHeprus. KuHeruueckas >SHEprusi.
[loTeHnManbHOE TONE CHUJI M NMOTEHUHUAJIBHAS JHEPrus. 3aKOH COXPAHEHHUsI JHEPIUHU B
MEXaHHKE.

Junnamuka tBepporo tema. IloctymarenbHoe W BpamjaTenbHOE ABWKCHHE TeEIA.
MowmenTt cunbl. KunHernueckass sHeprusi Bpamaromerocs tena. MOMEHT HHEPIUU.
OCHOBHOM 3aKOH IMHAMHUKH BPAIATENbHOIO ABMKEHHSI. 3AKOH COXPAHEHHUS UMITYJIbCA.

Tema 2. KoreOaHnusi M BOJIHBI

Mexannyeckue kosnebaHus. ['apMoHMYeckoe KojeOaTenbHOe ABUKEHHUE U €ro
OCHOBHBIE XapaKTepUCTUKU. BekropHas nuarpamma. CoOCTBEHHBIE HE3aTyXawllue MU
3aryxaronue Konebanus. MasTHUKH.

Boinyxnennpie  koneOanus. SIBiaeHue pe3oHaHca. CrnokeHwe KoJieOaHUM
OJIMHAKOBOW YaCTOThI U OJJHOI'O HAIPABJICHUS.

Bomubr B ynpyrou cpexpe. IIpomonbHble W MONEpEYHBIE BOJHBL. Y paBHEHUE
Oerymieil BoJiHbl. BOoJIHOBBIE TOBEPXHOCTH.

DHeprusl, nepeHocumasi BojaHoi. Murepdepenius BoH.

Tema 3. MoJiekyasipHasi pU3MKa ¥ TEPMOAUHAMMKA.

OcCHOBHBIE TIOJIOKEHHST MOJIeKYyJIsipHO-kKuHeTHuYecko teopuun (MKT). OcHoBHOE
ypaBuenue MKT.  3akoH pacnpeneneHus MOJEKYJ1 II0 CKOpocTaM Makcsena.
bapomerpuueckass dopmyna. Pacnpenenenne bonbimana. Yucino CTOJKHOBEHHH U
CpeIHSIs ITMHA CBOOOTHOTO MPOoOera MOJIEKYI.

Pacnipenenenne osHepruum 1O CTemeHsM CBOOOAbl. BHyTpeHHsst »Heprus
WJICUTBHOTO ras3a. Teopus TEIIOEMKOCTM HICAIBHOIO rasa. fBIeHMs mepeHoca u
MOJICKYJISIPHO-KMHETUYECKAS] TEOPUS ITUX SBJICHUM.

Peanbubie ra3pl. Cwiibl UM TOTEHIMAIbHAs DJHEPTUS  MEKMOJEKYJSPHOIO
B3aUMOJICHCTBUA. YpaBHeHHe Ban-gep-Baanbca. OkCnepuMEHTaJbHBIE HU30TEPMBbI
pEaIbHOTO rasa.

®da3pl U (Qa3zoBbie mnepexoapl. OcHOBHbIE TOHATHA. YpaBHeHue Kiaiinepona-
Knaysuyca. JInarpamma coctosinusi. TpoitHasi TOUKa.



Tema 4. DnekTpocTaTnka.

OCHOBHBIE MOJOXKEHUS 3JIEKTPOCTAaTUKU. 3akoH Kyrnona. DiekTpocrarnyeckoe
noJie. [TpuHIMN cynepno3uiymn.

Pabota mo mepeHocy 3apsiia B ayeKTpocTatndeckom moje. [loreniman u pa3HOCTh
noTeHMaNoB. CBsA3b MEXY HAPSHKEHHOCTBIO MOJIS M MOTEHLIHAIIOM

JIMPNEeKTpUKUB  BJIEKTpOCTaTHYECKOM — mone. llomsipHble u = HENoJsIpHbBIE
IVNEKTpUKH. [lomsipu3anust nU3IIeKTPUKOB. BEKTOp AneKTpuyecKo HHAYKIUU.

IIpOBOHMKM B DJEKTPOCTATHYECKOM TIoJie. PaBHOBecHE JJIEKTpHYECTBA B
pOBOAHUKAX. [IpOBOHMKH BO BHEIIHEM 3JIEKTPOCTATHYECKOM I10JIE

DJIeKTPOEMKOCTh. EMKOCTH IIIOCKOTO M IMJIMHAPUYECKOTO KOHIEHCATOPOB.
OHeprus 3apsHKEHHBIX IPOBOJHUKOB U JIEKTPOCTATUYECKOTO MOJIA.

Tema 5. IlocTOSAHHBIN JIEKTPUYECKHI TOK.

3aKOHBI AJICKTpUYECKOro Toka. Cuia TOKa M INIOTHOCTh TOKa. 3akoHbI Oma s
y4acTKa Lenu U sl 3aMKHYTOH 1ienu. PaboTa, MOIITHOCTh U TEIJIOBOE JICHCTBHUE TOKA.

MoHocTts u K.11.4. uictouaukoB J.J1.C. [IpaBuna Kupxroda u ux npumMeHeHue.

DJIEKTPUYECKUM TOK B KXUJKOCTSAX W Tazax. DJIEKTPOJIUTHYECKAs IUCCOLMAIINS.
Onektponus. 3akoHbl Dapages IS OJICKTpoJu3a. TeopHsi BICKTPOIUTHYCCKON
MPOBOJIUMOCTH. TeXHUYECKHE TPUMEHEHHUS DIEKTPOJIN3a.

Tema 6. DileKTPpOMArHUTHbIE ABJICHUS.

MarnutHoe nosnie. MarHUTHOE TOJIE U €ro XapakTepucTuka. 3akoH buo-Caapa-
Jlannaca. MarauTHoe moJie mpssMoro ¥ KpyroBoro TOKOB.

MaruauTHoe 1oJje cojaeHou1a. JJeiicTBre MarHUTHOTO IMOJI Ha TOK. 3aKOH AMIepa.

Cuna Jlopenna. KoHTyp ¢ TOKOM B MArHUTHOM TIOJIE.

3akon @apanes Uil BJIEKTPOMATHUTHOW WHAYKUWU. [IpuMeHeHuwe sBieHUs
3JIEKTPOMArHUTHOW MHIYKIIUU.

Camounaykuus. fIBaeHue B3aMMHOW WHIYKIMH. OHEPrUsl MArHUTHOIO IIOJIS.
Tpancpopmaropsi.

MarauTHele MOMEHTBI aTOMOB UM MOJEKYJ. BeKkTop HaMarHu4MBaHUS.
JlnamMarHeTHKy, apaMarHeThKy, eppoMarHeTuKH.

Tema 7. BosiHoBasi onTuka.

PasButne mnpencraBiaeHuit o mpupoge cBera. OcHOBHBIE (HOTOMETPUYECKHE
BEJIMYMHBI U €UHULIBI. 3aKOHBI TEOMETPUYECKOUN ONTHUKHU 110 BOJTHOBOM TEOPUH.

WNuTtepdepenius cpeta. YClIOoBUE MaKCUMyMa M MUHUMyMa MpU UHTEpDEpeHITNN
CBETOBBIX BOJH. IIpocTpaHCTBEHHass W BpEMEHHas KOTEPEHTHOCTb B  ONTHKE.
WNutepdepentuss ot aByx menei. HuTepdepeHims cBeta B TOHKUX IUJICHKaX.
[Tpumenenune naTepdepeHITNN.

Hudpakuust cBera. OcHoBHble mnoHsTHs. [lpunuun Iroiirenca-®dpenens.
Hudpakuus B pacxonsdmuxcs jgydax. 3o0Hbl Dpenens. JudpakinuonHas peierka.
[Nonmorpadusi.

Jucnepcus ceera. HopmanbHas 1 aHOMasbHasi AUCIIEPCUSL.

[Tonspuzamus cBera. MeTonbl NMOMYYEHUs MOJSAPU30BAHHOIO cBeTa. Onrhueckas
aKTUBHOCTbG. [IprMeHeHNEe MOIIPU30BAHHOTO U3JTYUYECHUS.



Tema 8. KBaHTOBas ONITHKA.

TennoBoe w3nmydenue. OCHOBHBIE TIOHSATHS oOmpeAeneHus. 3akoH Kupxroda.
3axonbl Ctedana-bonsimana u Buna.

KBaHTOBBIE OnITHYECKKE SABJICHUS. DOTOHBI, UX CBOKMCTBA U ITapaMeTpbl. BHENHUI
doroaddext u ero 3akoHbl. Teopust poToapdexra DAHIITEHHA.

Tema 9. AtomHas pusuka.

Teopust aroma o bopy. Cnekrp atoma Bomopona. Pa3Butue mpencrtaBieHUN O
CTPOEHHUU aTOMOB.

[Tnanerapuas mozaens atoma Pesepdopma. Iloctynarst bopa. Teopuss bopa nns
BOJIOPOJIONIOTO0OHBIX ATOMOB U €€ HEJOCTATKHU.

ATOM U aTOMHBIE CHEKTpbl. ATOM BOJAOpPOJa B KBAaHTOBOM MexaHuke. CruH
anekTpoHa. I[Ipunmun Ilaynu. MHOTo2/1€KTpOHHBIE aTOMBI. JDJIEKTPOHHBIC CIIOU U
o0onouku. Tabauna Menaeneena.

PentreHoBckoe wusiydeHue. PeHTreHOoCTpyKkTypHbId aHaimu3. CHOHTaHHOE U
BBIHY)KJICHHOE H3NydeHUs. ONTUYECKME KBAHTOBBIC TIE€HEPATOpPbl. ATOMHBIE U
MOJICKYJISIPHBIE CIIEKTPHI.

Tema 10. DneMeHTHI PU3UKH TBEPAOIO TeJA.
DOnemMeHThl PU3UKU TBEPAOTO Tea. 30HHas Teopus TBEPAIX Ten. CoOCTBEHHAS U

IIPUMECHAsI TPOBOAMMOCTD IOJYIPOBOAHUKOB. KOHTAKT 3JIEKTPOHHOrO M JBIPOYHOTO
MOJIYyIPOBOAHUKOB DOTOMPOBOAUMOCTD MOJYITPOBOJIHUKOB.

5.2. Pa3neJibl, TeMbl AUCHUTIMHBI M BU/IbI 3aHATHI
ounas hopma ooyuenusn

Bupl 3aHsATHIA, BKIIIOYask CAMOCTOSTEIBHYIO Kon
paboTy CTy/IeHTOB (B akaj.4acax) WHIMKaTOpa
HaumenoBanue pasnena, 3aHATHUS 3aHATHUSA camoc— JOCTHKEHUS
Ne TEMBI JTUCITUTUTAHBI JEKIIUOHHOTO | CEMHHAPCKOTO | TOSTEIbHAs | KOMIIETCHLUHU
n/n THUIIA TUNA / U3 HUX B pabota
dhopme
[IPaKTUYECKOU
MTOJITOTOBKH

1 Tema 1. dusnueckre 0CHOBEI 10 10 30 NJ1-3yk-1

MEXaHUKH.
2. Tema 2. KoneOaHKs U BOJTHEIL 10 10 26 NJ1-3yk-1
3 Tema 3. MosnekyJsipHas 12 12 24 N/1-3yka

(hU3MKa U TEPMOTMHAMHUKA.
4. | Tema 4. DneKkTpocTaTHKa. 10 10 24 N-3yk-1
5 Tema 5. HOCTovﬂHHLII?I 10 10 24 N/1-3yk-1

AJIEKTPUUYECKUI TOK




Tema 6. Di1eKTpOMarHuTHbIE

NJ1-3yk-1

6. 12 12 32
SIBJICHUS.
1. Tema 7. BomHoBas onTuka. 5 4 16 N]1-3yk-1
8. Tema 8. KBanToBas onTuka. 5 4 12 NJ1-3yk-1
9. | Tema9. Aromuas ¢usuka. 3 4 12 N-3yk-1
10. Te.1.v1a 10. DnemeHTHI PUBHKH 3 4 i N/I-3yk1
TBEPJIOTO Tea.
Hroro 80 80 200
3a0unasn popma odyuenus
Bupl 3aH8THH, BKIIIOYas CaMOCTOSITEIbHYIO Kon
paboTy CTYJEHTOB (B akaj.yacax) WHJUKaTOpa
HaumenoBanue pazzena, 3aHATHS 3aHATUS camoc— JOCTHKEHUS
TEMBbI TUCITUTUIAHBI JEKIMOHHOTO | CEMHUHApPCKOro | TOATEIbHAas | KOMIIETEHIUU
Ne THIIA TUIA / U3 HUX B pabota
n/m bopme
MPaKTUYECKOU
MIOJITOTOBKA
3aouHas / saounasn / UITY | 3aounas /
Uiy uiry
1 Tema 1. duznyeckre 0OCHOBBI 2 3 44 NJ1-3yk-1
MEXaHHKH.
2. | Tema 2. KoneGaHust v BOJIHEL. 2 2 44 NJ1-3yk-1
3 Tema 3. MonexynspHas 2 3 42 N-3yk1
" | pu3uKa ¥ TEpMOAMHAMHUKA.
4. | Tema 4. DnekTpocTaTHKa. 2 2 48 NJ-3yk1
5 Tewma 5. [TocTostHHBII 2 2 32 N-3vk-1
ANEKTPUYECKUI TOK
6 Tema 6. DneKTpoMarHuTHbIE 2 2 52 N-3yk-1
SIBJICHUS.
7. | Tema 7. BonHOBas onTHKa. 1 2 20 N]1-3yk-1
8. | Tema 8. KBanToBas onrtuka. 1 2 26 NJ1-3yk-1
9. | Tema 9. Atomuas ¢uzuka. 1 1 16 N-3yk1
10. Tema 10. DnemeHTbI PU3UKH 1 1 - N-3yk-1
TBEPJIOTO Tena.
Hroro 18 18 324

5.3. Ilepeyenb NpaKTHYECKUX 3AHATHUI

He npedycmompenul yuebHvim naanom




5.4. IlepeyeHnb J1adOPAaTOPHBIX padoT

No HaumenoBanue HaumeHnoBanue 1ab0paTopHOil pabOThI O0beM IUCHMIUTMHBI B aKaJl. 9acax
n/m pasnena, TeMbl ouHas popMa |ouHO-3a04Has popMa| 3aouyHas popma
JVCLIATUTHHEI o0yuyeHHs obyuenus / UITY obyuenus / UITY
(npu naauuuu) (npu nanuuuu)
1. Onpenenenre MOMEHTa HHEPLIMU MaXOBHUKa 3
Tewma 1. ®usnueckue | Mastank ObepOeka 16
OCHOBBI MexaHUKu. | Onpenenenue KodpGUIIUEHTa TPEHHS CKOJIbKCHUS
Onpenenenne Moy FOnra
2. Tema 2. Konebanus | @usnyeckuii MasTHUK 8 2
Y BOJIHBI. OmnpezneneHne CKOPOCTH 3BYKa B BO3yXe
3. Tema 3. OrnpezeneHne mokasareis aaunadaTel 3
MounekynsipHas Onpenenenne ko3 Punnenta Bsa3koctu merogom CTokca 8
¢busuka u
TEPMOIMHAMUKA.
4. Tena 4 HccnenoBaHue 31€KTPOCTATHUECKOTO OIS 2
' OrnpeziesieHe €MKOCTH KOHJEHCATopa € IMOMOIIBI0 MOCTa 11
DNeKTpoCTaTHKA.
Cortu
S. Tera 5 Ompenenenne D.J[.C. raJpBaHMUYECKOTO 3JIEMEHTAa METOJO0M 2
ITocTosgsHHEBIH KoMreHcalmm 16
. DNEKTPOU3MEPUTETBHBIE IIPUOOPHI
ANMEKTPUICCKUH TOK .
Onpenenenne MEeKTPUISCKUX COMPOTHBICHUN
6. Tema 6. NHAyKTHBHOCTH KaTyIIKU 2
DNeKTPOMarHUTHHIE 5
SIBJICHUS.
7. OnTuueckas ckambs win M3ydenne paboTsl MUKpOCKOIa 2
Onpenenenue TMoOKaszaTensl TMPEIOMIICHHS JKUIKOCTH C
MTOMOIIBIO pePpaKTOMETpa
Tema 7. BonHoBast Omnpenenenue ATUHBI BOJHBI C MOMOIIBI0 HHTEPPEPEHIIUU 7

OIITHKA.

ot 1Byx wwened win Kosbna HeroTona

JudpakumonHas pemeérka

W3yueHune noriomeHys CBeTa B )KUAKOCTIX U TBEPIBIX TeIax
IIpoBepka 3akoHa Mairoca




8. Tema 8. KBaHToBas g:l\lzslzl[le;(e)ﬂ;lfpmw enT(I))caTOﬂHHOﬁ Credana-bonpiMana ¢ ) 2
OIITHKA.

9. Tema 9. AtomHas IIpoBepka 3akoHoB CTOJIETOBA 5 1
¢duszuka.

10. | Tema 10. Dnements! | M3ydyeHne 3aBUCHMOCTH JJICKTPOIPOBOJHOCTH METAILIOB M 1
¢bu3uku TBEPHOTO MOJIYTIPOBOJIHUKOB OT TEMIIEPATYPhI )
Tena. W3yuenue paboTsl hoTope3uctopa
HTtoro 80 20
5.5. 3aiaHus 1JIg CaMOCTOATEIbHOI Pad0Thl CTYJ1€HTOB

Ne i/ HaumenoBanue paznena, 3amanusi, BOMPOCHI, JUIsl CAMOCTOSITEILHOTO U3YUCHUS OO0BeM JTUCIUILIMHEL B aKaJ. Jyacax

TEMBI JUCHUITJIMHBI

(3amanus)

ouHas popma

OYHO-3a04YHasA

3a04Has popma

00yueHHs dhopma 0OyueHUs 00yueHUs
/ AITY / Ay
1. Tema 1. ®usnueckne OCHOBBI | YIIPYIrMid M HEyNpyruid ynapsl. YCIOBUSL PAaBHOBECHUS. 30 3 44
MEXaHUKHU. I'mpockorr.
2. Tema 2. KoneGanms i CrnoxeHue B3auMHO NepIeHIUKYISPHBIX KOJeOaHui.
BOJIHDL Crosiurie BOJIHBI. AKYCTHUECKHE BOJIHBL. YJIBTPa3ByK M €ro 26 - 44
IIPUMEHEHHUE.
3. Tema 3. MonexynspHas Dddext Ixoynsa-Tomcona. CKIKeHHE Ta30B. 24 B 42
¢u3MKa 1 TEPMOAMHAMHUKA.
4, Teopema Octporpajackoro-I'aycca u ee TpUMEHEHHUE K pacuery
Tema 4. DnexkrpocraTuka. OJIEH. 24 - 48
CerHeTOIEKTPUKHY U TbE303JEKTPUKH.
S. Tema 5. IlocTostHHBII OnexkTpuyeckuid TOK B razax. MoHuzanuss M pekoMOMHAaIus. 24 B 32
AJIEKTPUYECKHUIN TOK HecamocTosiTenbHbIN U caMOCTOSITENbHBIN pa3psia. [lnazma.
6. [upxynsust BEKTOpa HaIPSHKEHHOCTH MarHUTHOTO TOJI,
Tema 6. D1eKTpOMarHuTHeIE JAKOH TOJHOTO TOKa.
Tok cmemenus. YpaBHeHne MakcBeia. JIeKTPOMarHUTHOE 32 - 52

SIBJICHHUA.

ToJIe.
AnNepruoanvecKuii 1 NEPUOANYECKUN pa3psi KOHJIEHcATopa.




CobcrBennblie konebanus B konebareabHoM KoHType LRC.
BbIHyX1€HHbIE IEeKTpUUECKUE KoJaeOaHusl, pE30HAHC.
OnexTpoMarHuTHble BoJHbL. Bektop YMoBa-Iloiitunra. [llkona
IEKTPOMArHUTHBIX BOJIH.

Tema 7. BoaHoBas onTHUKa.

IIpoctpancTBeHHas pemérka. Paccestnue ceera. Paspemaromas
CIIOCOOHOCTH ONTHYECKUX MpruOopoB. ['onorpadus.

16

20

Tema 8. KBanToBas onrTuka.

JlaBnenue cBera 110 KBaHTOBOW Teopuu. EnquHCTBO
KOPILYCKYJIAPHBIX ¥ BOJHOBBIX CBOMCTB CBETA.

DJIeMEHTHI KBAHTOBOM MEXAHUKH. BOJIHOBBIE CBOMCTBA YaCTHII.
CootHowenus HeonpeaeneHHocte I'eiizen6epra. Boianoas
byHKuus 1 e€ GU3NIECKU CMBICTT.

VYpaBuenue lpenunrepa. Yactuia B 66CKOHEYHO IITyOOKOI
OJIHOMEpPHOM MOTEHIUAIBHOM siMe. JIMHENHBI rapMOHUYECKUI
OCLIMJUISITOP

12

26

Tema 9. Atomuas pu3suka.

[IpaBuna cmenieHus: Ipu paauoaKTUBHOM pactaze. OCHOBHOM
3aKOH paJIM0aKTUBHOIO pacmnaja. PagnoakTHBHbIE CEMENCTBA.

12

16

HUroro

200

324

6. PacueTHo-rpajuueckas padora
Pacuemno-epagpuueckas paboma ne npedycmompena.

7. KypcoBas padora

Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekTt

Kypcosoii npoexm ne npedycmompen.

9. KonrTposabHas padora

Konmponvnas paboma npedycmomperna no 3ao0unoti goopme ooyueHust




10. OueHouyHble cpeacTBa IS NPOBedEeHUs] TEKYIIEro KOHTPOJsSI M
IPOMEXKYTO4YHOI aTTecTanuu’

OneHnBaHWe pe3yJbTaTOB OOy4YEHUS 10 JUCHUIUIMHE MW yPOBHA
c(OPMHPOBAHHOCTH KOMIETCHIIMI (YacTH KOMIIETCHIIMHM) OCYIIECTBISICTCS B
paMKax TEKYIIero KOHTPOJS YCIEBAEMOCTH W TPOMEKYTOYHOM aTTeCcTallud B
cooTBeTCTBUH ¢ DOHAOM OIIECHOYHBIX CPEICTB.

Ilepeyennb BompocoB K dk3aMeHy(cemecTp 2):

1. Cucrembl orcyeta. CriocoObl 3aiaHusl JIBUKEHUsA. PaBHOMepHOE H
paBHONEpeMEHHOE. ABWKEHHE. CKOpOCTh U YCKOPEHHE B JaHHBIA MOMEHT
BPEMEHU.

2. CKOpOCTP M YCKOpPEHHE IIpU  KPHUBOJMHEHHOM  JBWKCHUM.
HopmaiibHOE U TaHTeHIIMAJIbHOE YCKOpeHue. BpamaTenbHoe JBUKEHUE TOUKH.

3. JnHamuka MarepuasnibHOW Toukd. Cwitla M macca. 3akoHbl HproTtoHa.
3aKOH COXpaHEHUs UMITyJIbca. PeaKTUBHOE IBH)KEHHE.

4, PaboTa mocTtossHHON W TiepeMeHHO# cuibl. DHeprus. Kunernueckas
sHeprud. [loTeHmanbHOE 1Mojie CUil ¥ NOTEHLMAJIbHAS SHEPTHSL.

S. Jnnamuka TtBepaoro Ttena. IlocTtymarenbHOoe W BpalatelbHOE

JIBWXKEHHE Tena. MoMeHT cuiibl. KmHeTndeckass SHeprusi BpalllarolIerocs Tea.
MowmenT unepiiuu. OCHOBHOM 3aKOH JTUHAMUKH BPAIIaTEILHOTO ABUKCHHUS.

6. ["apMonnyeckoe KojeOaTeNbHOE JIBIDKEHHME UM €ro  OCHOBHBIE
XapakTepucTuku. BektopHas aumarpamMma. CoOOCTBEHHBIE HeE3aTyXawllue U
3aryxaronue Koiedanus. MasTHUKH.

7. Bosnnbel B ynpyrou cpene. IlpomonpHble WM momepeyHbIE BOJIHBI.
VYpaBHeHue Oeryiieit BOJIHbI (TUTOCKON U ChepruecKoii).

8. OHeprusi, nepeHocuMasi BoJiHOM. MHTepdepenuus BoaH. Crosume
BOJIHBI. AKYCTUYECKHUE BOJIHBI.

Q. OCHOBHBIE  TIOJIOKEHHS  MOJIEKYJISIPHO-KMHETUYECKOW  TEOpHH.

OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KUHETUUYECKON TEOPUH U CIEACTBUE U3 HETO.
3aKoH pacrpeeneHnst MOJIEKyYI Mo CKOpocTsiM MakcBelia.

10. bapomerpuueckas ¢popmyna. Pacnpenenenue bonbimana.

11.  Cunbr u MOTEHIMAabHAas SHEprus MEXKMOJIEKYJIIPHOTO
B3auUMOJECUCTBUA. Y paBHeHHE Ban-nep-Baansca.

12. DxcnepuMeHTalIbHBIE M30TEPMBI peasbHOTO Taza. Dddekt J[xoyms-
Tomcona. Cxxm>keHue Ta3o0B.

IMepevenns BonpocoB K 3a4éty(cemectp 3):

1. 3akoH Kyiona.

2 DNEKTPUUECKOE T0JI€ U €r0 XapaKTePUCTHKH.

3. Pabota cuit aeKTpruyecKoro moJis.

4 ['paduyeckoe n300pakeHHE IEKTPUIECKOTO MMOJIS.

1
B oaunom pazoene npusoosmcs npumepvl OYeHOYHbIX CPeOCnE



KoaeOaHuid.
43.
44,
45,

[ToToK BEKTOpa HAIIPSKEHHOCTH JIEKTPUUECKOTO ITOJIS.
HanpsskeHHOCTh ¥ OTEHIMAN T0JIsl TOUYEYHOTO 3apsijia.

Teopema ['aycca.

3akoHn Kynona, kak cieactBue TeopeMsl ['aycca.

PaboTa mo nepemeniennio 3apsiaa u3 0OJJHONH TOYKH B APYTYIO.
BriBog Teopemsl ['aycca n3 3akona Kynona.

Kaxkast ¢puszndeckasi BeTu4nHa U3MEPSIETCS B JIEKTPOH-BOJIbTaX.
Tunbl AuanexkTpukoB. [lomsgpusanus TU3IEKTPUKOB
Cerneroanektpuku. Touka Kropu.

DIIeKTpUYECKast EMKOCTb, ONPEAECIEHUE, EAUHULIBI U3MEPEHUSL.
[TocnenoBaTenpHOE M NAPAUIEIIBHOE COEIUHEHUE KOHEHCATOPOB.
[TocTosIHHBIN 3IEKTpUUECKU TOK. 3akoH Oma JJis yyacTKa IEu.
PaboTa 1 MOIITHOCTH MOCTOSTHHOTO 3JIEKTPUUYECKOTO TOKA.
[TocnenoBaTenbHOE U MAPAIJIEILHOE COCTMHEHUE PE3UCTOPOB.
3axoH OMa 11 IMOJTHOH IIEIIH.

3akoH J[>xoynsa — JIlenna.

[IpaBuia Kupxroda.

MarnutHoe none. ['padudeckoe n3o0paxeHue MarHUTHOTO TOJI.
MarnuTtHoOE 10JI€ ¥ €ro XapaKTePUCTUKHU.

3akoH bruo-Casapa-Jlamnaca, ero npumMeHeHue.

MarauTHoe 1oJie NpsIMOro MpoBojia OECKOHEYHOMN JJTUHBI.
MarHuTHOE 10J1€ B IEHTPE KPYroBOr0O TOKA.

B3aumopelicTBrUe napaiesibHbIX TOKOB. 3aKOH AMIiepa.
JlercTBME MarHUTHOTO TIOJIS HA JIBUKYLIUMCS 3apsi/l.

Cuua Jlopenna.

JIBr>KeHME 3apsyKEHHBIX YaCTUIl B MATHUTHOM TIOJIE.

SIByieHME ANIEKTPOMAarHUTHON MHAYKIMU. 3akoH Dapajes.
NHAYyKTUBHOCTHh KOHTYpA.

Camounnykuus. JC caMOMHIYKIIUY.

Toxu npu pa3MbIKAHUM U 3aMbIKAaHUU TIETIH.

Bzaumuas uHgyKnus.

Tpancpopmatopsi.

DHeprusi MarHUTHOTO TIOJIS.

Jlna — 1 mapaMarHeTUKH.

®eppomaruetuku. [lernsa ['ncrepesuca.

["apMoHnYeckre KoaeOaHus U UX XapaKTEPUCTHUKH.

CBoOOIHBIC TAPMOHUYECKHE KOJICOaH s B KOIe0aTeTbHOM KOHTYPE.
HuddepennmansHoe ypaBHEHHE CBOOOTHBIX 3aTyXaroImnx

IlepemeHHBIN TOK.
R, L, C B ienu nepeMeHHOTO TOKa.
Mo1HOCTb, BbIIEIsIEMAs B LIEMU IEPEMEHHOTO TOKA.

46. YpaBuenue MakcBeiia AJid 3J€KTPOMarHUTHOTO TOJISL.



Ilepeyenn BOnpocoB K 3a4éTy (cemectp 4):
OcHoBHbIE 3aKOHBI ONTUKH. [0THOE BHYTpeHHEE OTpaKEHHE.
Tonkue nuH3b1. 300pakeHne ¢ MOMOIIBIO JIMH3.
dopmyia JTUH3BL.
Jlyna (yBeIMYHUTEIBHOE CTEKJIO).
JlanpbHO30PKOCTh U OJIM30PYKOCTh. PaccTostHUuE HAMITYdIIIero 3peHus
AOGeppanus (MOrpelHOCTb ONTUYECKUX CUCTEM).
DHEpPreTUYEeCKUe U CBETOBBIE (POTOMETPUUECKUE BETUYHUHBI.
KopnyckynsipHas 1 BOJTHOBasi TEOPUU CBETA.
[Tpunumn ['rolirenca — 0CHOBa BOJIHOBOM TEOPHUU CBETA.
0. Ilpunuun I'roiireHca u 3aKOHBI IPEIIOMIICHUS U OTPAKEHUS.
1. Hurepdepenuus ceera. OnbiT FOHra.
2. Hutepdepenins cBeTa B TOHKUX IUIEHKaX (0OIue MpeICTaBICHUS).
13. Komnbua HerotoHa.
14. IIpumenenue unrepdpepenuun. [IpocBeTnéHHas onTuka.
Hudpakuus ceera
15. IIpunuun I'roiirenca u uarepdepeHuus
16. udpakuus Dpayarodepa Ha omHOW mienw PacmpeneneHue
WHTCHCUBHOCTH CBETA.
17. HudpakunonHas pemeérka. Pacnpenenenue ”HTEHCUBHOCTH CBETA.
18. Pa3pemaromas crnocoOHOCTh. onTUYeCKUx mpudopoB. Kpurepuit
Pones.
19. Pazpemaromas cnocoOOHOCTh MUKPOCKOIIOB U TEJIECKOTIOB.
20. Pazpemaromiasi cmocoOHOCTH II1a3a.
21. EcrecTBeHHBIN U MOJSIPU30BAHHBIN CBET.
22. IlonmyuyeHue moJIpU30BAHHBIX JIYUEH.
23. 3akon Mauoca.
24. BpaieHue TUIOCKOCTH MOJIIPU3AIINH.
25.  JIBoitHOE MydenpeaoMIIeHHUE.
26. Ilonspu3zanmoHHbIe TPU3MBI (TIpr3Ma HUKOIS) ¥ MOISpOnIb.
Hucnepcus ceera
27. 3aBHCHMOCTH MOKA3aTels MPeIOMIICHHUS OT JJTUHBI BOJTHBI.
28. Panyra — npumep qucnepcuu.
29. TemnioBoe U3IyYCHHUE U €TO XapaKTEPUCTUKH.
30. 3akon Kupxroda.
31. 3akonsl Credana — bonapiiMana u cmeniennus Buna.
32. ®opmyna Panes — [xxunca.
33. KsanroBas runotesa [lnanka. ®opmyna I[lnanka.
34. TemmoBble HCTOYHUKU CBETA.
35. Buewmnwuii u BHyTpeHHUN HOTOIPPEKT.
36. VYpaBHenue DiiHIITEMHA 11 BHENTHEro ¢hoTodddexTa.
37. Mopenu atoma Tomcona u Pezepdopna.
38. JlunenuaThIii CIEKTp aTOMa BOJIOPO/IA.
39. Cuexkrpanbshbie cepun Jlalimana, baaeMmepa, [lamena aroma Bogopoa.
40. IToctynate! bopa.

PR BOO~NOOAWNE



41.CuekTtp aToma Bojiopoaa 1o bopy.

TunoBble TECTOBBIE 32 JAHNS
Paznen 1. KunemaTnka u muHaMuKa MOCTYNATEIbHOTO, BPAIIATEIBHOTO U
K0JIe0aTebHOTO IBMKEHU
Tema 1.
1 [TOJIOXXEHUE MATEPHUAJIBHOM TOYKHU B 3AJTAHHOM CUCTEME
OTYETA 3AJIAET..
A)paanyc-BeKTOp
B)aneprus
C)yckopenue
D)ckopoctb
E)macca

2. BEKTOP IIEPEMEIIEHWA OTO ...

A) BEKTOp COCIUHSIONINN HAaYaJIbHYIO U KOHEUHYIO TOYKH MYTH

B) nuHus B poCTpaHCTBE, KOTOPYIO OMUCKIBAET TOYKA MPU JBUKCHUU

C) BEKTOp, COCIUHSIONINNA HAYaJI0 KOOPAUHAT U KOHEYHYIO TOUKY ITyTH

D) nnuna nytu

E) nunus coeguusitonias Hayajao KOOPJAUHAT, KOHEUHYIO TOUKY IyTH U Ha4alo
KOOpJIUHAT

3. JIMHUA B ITPOCTPAHCTBE, KOTOPYIO OITMCBIBAET TOUKA ITPU1
JABWXEHUU OTO...

A) mepemelnieHue

B) Tpaekropus

C) paguyc-BeKTOp

D) nnuna nytu

E) nunaMs coeanHsIONIas Ha4aI0 KOOPAWHAT, KOHEYHYIO TOUKY MyTH U HAa4aJo
KOOpAMHAT

4. BEKTOP COEJIUHSIOIINIT HAYAJIBHYIO M KOHEUHYIO TOUKH
[IYTHU 3TO...

A) nepeMelleHne

B) tpaekTopus

C) paguyc-BeKTOp

D) pnvnHa nytH

5. BEKTOP, COEJIUHAIOIIMNIT HAYAJIO KOOPJIMHAT Y KOHEUHVYIO
TOYKY IIYTU ITO...

A) niepeMelnieHre

B) tpaexTopus

C) paguyc-BeKTOp

D) nnunHa nytH



6. TPAEKTOPUA OTO...

A) BEKTOp, COCTUHSIONINI HAaYaIbHYIO U KOHEUHYIO TOUKU MyTH

B) nuHus B mpocTpaHCTBE, KOTOPYIO OMUCHIBAECT TOYKA MPH JIBUKCHUH

C) BEKTOp, COEIMHAIOIINI Ha4aI0 KOOPAUHAT U KOHEYHYIO TOUKY IIyTH

D) nnuna nytu

E) nunaus coeannsionas Hayaio KOOpAWHAT, KOHEYHYIO TOUKY MTyTH U HA4ajo
KOOpAMHAT

11. YueOHO-MeTOIMUECKOE 00ecredeHHue TUCIUIIINHDBI

11.1. PexkoMeHnayemas qureparypa

1. [TaBnoB, A. M. Kypc obmeit ¢puzuku. Mexanuka / A. M. I1aBnoB ; moj
penakiuenr A. M. IlaBnoBa. — MockBa, IxeBck : PerynsipHasg um xaoTudeckas
nuHaMuka, MHCTUTYT KOMIBIOTEpHBIX HcciaeaoBanuid, 2019. — 412 ¢. — ISBN
978-5-4344-0717-5. — TekcT : BJICKTPOHHBIA // DIEKTPOHHO-OMOIMOTEYHAs
cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/91939.html .
— Pexkxum noctyma: nst aBTOpu3up. Mojab30BaTesei

2. [Toroxux, C. A. ®duzuka. COOpHHUK 3amad. DIJIEKTPOMArHETH3M,
KOJIeOaHMs ¥ BOJIHBI, ONITHKA, KBAHTOBAs U sifiepHas Pu3uka : yueOHoe mocodue /
C. A. Tloroxwux, C. A. Ctpenbros. - HoBocubupck : HI'TVY, 2020. - 120 c. - ISBN
978-5-7782-4163-3. - Texkct : anmektponnbiii / ObBC "KoncyneTanT crygenta" :
[catiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785778241633.html . -
Pexxum nocryna : mo noamnucke.

3. Craructuyeckas ¢uzuka. Yactb 1. TepmoauHamuka : y4deOHO-
Metoauyeckoe mocodbue / cocraButenu E. E. I'opbGenko [u np.]. — Jlyranck :
Kuwnrta, 2021. — 84 ¢c. — TekcT : 3MeKTpOHHBIN // DIEKTpOHHO-OUOIMOTEUHAs
cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/111212.html
. — Pexum nocrtyna: mis apropusup. [lons3oBarenein

4, Crartuctuueckass  ¢usuka. Yacte 3.  TepmomuHamuika U
CTaTUCTHYECKass (U3MKa HEPABHOBECHBIX COCTOSHUN : y4eOHO-METOIUYECKOe
nocobue / cocrasutenu E. E. T'opbenko [u ap.]. — Jlyranck : Kaurta, 2021. — 92
C. — TekcT : anmekTpoHHBIN // InekTpoHHO-0MbIMoTeuHas cuctema [IPR BOOKS :
[catiT]. — URL.: https://www.iprbookshop.ru/111214.html . — Pexxum nocrtyma:
JUI aBTOPU3UP. M0JIb30BaTENEH

S. Hmutpuena, E. . ®usuka : yuednoe nocodbue / E. U. Imutpuena. —
2-¢ u3n. — CapatoB : Ait [Tu Op Menua, 2019. — 143 ¢. — ISBN 978-5-4486-
0445-4. — Tekct : 3NEKTPOHHBIN // DIEeKTpoHHO-OMOIMoTeyHas cucrema [PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/79822.htm . — Pexum
JIOCTYTIA: JJIsl aBTOPU3HP. TTOJIH30BATENICH

6. Komenes, 3. A. MonekynspHas ¢usuka. TepmoaunHamuka : y4eOHO-
meroanueckoe mocoome / 3. A. KomeneB. — Hoocubupck : HoBocubupckuii
TOCYJapCTBEHHBIM TeXHHUYeCKuil yHuBepcutet, 2019. — 46 c. — ISBN 978-5-
7782-3995-1. — TeKCT : ANIEeKTPOHHBIN // DAEKTPOHHO-OMOIMOTEUHAsI cUCTEeMa



https://www.iprbookshop.ru/91939.html
https://www.studentlibrary.ru/book/ISBN9785778241633.html
https://www.iprbookshop.ru/111212.html
https://www.iprbookshop.ru/111214.html
https://www.iprbookshop.ru/79822.htm

IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/98718.html . - Pexxum
JIO0CTyMA: JIJIsl aBTOPU3UP. MOJIb30BaTENCH
1. [TepmunoB, A. B. O0mas ¢usnka. 3agaun ¢ perieHUsIMH : 3aJa4HUK /

A. B. Ilepmunos, 0. A. bapkoB. — CapartoB : By3oBckoe obpazoBanue, 2020. —

725 ¢c. — ISBN 978-5-4487-0603-5. — TekcTt : 3AEKTpOHHBIN // DIEKTPOHHO-

OubIMOTEeUHas cucrema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/95156.html . — Pexum noctyma: s aBTOpPHU3HP.

nosb3oBareneit. - DOI: https://doi.org/10.23682/95156

11.TpopumoBa T.M. OcHoBbl ¢u3uku. Mexanuka: yueOHoe mocooue / T.U.
Tpodumona. — M.: KHOPVYC, 2013. — 224 c. — ISBN 978-5-406-03158-2

12. Tpopumona T.1. OcnoBbl pusuxku. MonexynsapHas ¢pusuka. TepMmoanHaMuKa:
yaebHoe nocooue / T.U. Tpopumona. — M.: KHOPVYC, 2013. — 192 c. — ISBN
978-5-406-03157-5

13.TpopumoBa T.M. OcHoBbI (U3UKH. DNEKTpOAUHAMUKA: ydeOHOe mocobue /
T.1. Tpopumona. — M.: KHOPYC, 2013. — 272 c. — ISBN 978-5-406-03159-9

14. Tpopumoa T.N. OcHoBbl (pu3uku. BomHOBas 1 KBaHTOBAas ONTUKA: y4EOHOE
nocobue / T.U. Tpopumosa. — M.: KHOPYC, 2013. — 224 ¢. — ISBN 978-5-
406-03160-5

15.CuByxun J.B. O6mmii kypc ¢pusuku. YuedHoe nocooue: s By30B. B 5 T. —
M.: OUIMATIIUT;, WM3a-Bo M®DPTHU, (Mexanuka — 2005, 560c.;
Tepmonunamuka u MonekyispHas ¢uzuka — 2005, 544 c.; DaeKTpu4ecTBO —
2004, 656 c.; Ontuka — 2005, 796 c.; AtomHas u saepHas pusuka — 2002, 784
c.).

16.1y6oun A.C. Kypc obmieit ¢usuku. YdyebHoe mocoOue s HHXK.-IKOHOM.
crienimagbHoCTel By30B. M3, 2-e¢ M., «Bpicmias mikosa», 1976. — 480c.

17.J1aBpoBa U.B. Kypc ¢usuxu: Yue6. [locobue mis cryaenToB Ouoin.-xum. dak.
nen. uH-ToB. — M.: [IpocBemenne, 1981. — 256¢.

18.CtpenkoB C.I1. O6mwuit kypc puzuku. MEXAHUKA. — Yuebnoe mocodue st
yHuBepcuteToB. 3. 3-e, nepepadorannoe. — M., 1975 r., 560 c.

19.Tenecuun P.B. Monekymnspuas ¢usuka. M3a. 2-e, gomn. Yue6Hoe mocodue st
yHuBepcuTeToB. M.: «Bpiciias mkona», 1973, — 360c.

20.KanamnukoB C.I'. O6mmii kypc ¢usuku. DJIEKTPUYECTBO. — VYyebnoe
nmocooue I CTYACHTOB (U3MUYECKHX CIICHAIBHOCTEH BYy30B. M3m. 4-e,
nepepadboTaHHOEe U JomnojaHeHHoe. — M., 1977 r., 592c.
21 Kamamauko  C.I'.  DnektpuyectBo: YueOHoe mocobue. Wsm. 6-e,
crepeotunHoe. — M.: DUSMATIINUT, 2003. — 624 ¢. — ISBN 5-9221-0312-1
22.]Ixxankomm JI. ®usuka: B 2-x 1. T.1.: Ilep. ¢ anrn. — M.: Mup, 1989. — 656¢. —
ISBN 5-03-00346-0

23.]JIxankomu J. ®usuka: B 2-x 1. T.2.: Ilep. ¢ anrn. — M.: Mup, 1989. — 667c. —
ISBN 5-03-00347-9

24 DellHMAaHOBCKUE JIEKIIMU MO (QU3MKe: 3aaud W YIPaKHEHUS C OTBETaMHU U
pemenusimu. [lox obur. pea. A.IT Jlepantoka. — M.: «Mupy», 1969 r. — 624c.

25.bypcuan 3.B. ®U3UKA. 100 3amau a5 pemieHus Ha KOMIIbIoTepe. YueOHoe
noco6ue. — CII6.: U]l «MuMy», 1997. — 256 c. — ISBN 5-7562-0107-6



https://www.iprbookshop.ru/98718.html
https://www.iprbookshop.ru/95156.html

26.MboT1h103 [I%., Yokep P. Marematnueckue metoasl ®U3UKMU. Tlep. ¢ anrn. M.,
Atomm3mar, 1972. — 392 c.

27.Noc I'. Kypc teopetndeckoii ¢puzuku. MexaHuka u snekTpoauHamuka. [lep. c
10-ro memerkoro usn. [lox pexn. mpod. b.M. fAABopckoro. M, 1963 r. — 579 c.

28.MenseneB b.B. Hawama teopermueckoit ¢usmku: Mexanuka. Teopus mods.
OneMeHThl KBAaHTOBOW MmexaHuku. — M.: ['maBHas penmakuus QU3UKO-
MaTeMaTU4YecKoM nurepatypsl u3a-sa «Haykay, 1977 r. — 496c¢.

29.Jlungnep I'. Kaptunber coBpemennoit ¢usuku. Ilep. ¢ mem. FO.I'. Pynoro.
[Ipenucn. H.B. Munkesuya. M.: Mup, 1977 1. — 272 c.

30.Po6eptcon b. CoBpemennas ¢u3uka B NpukiIaaHbix Haykax: [lep. ¢ anri. — M.:
Mup, 1985 . -272 c.

11.2 Ilepuoguyeckne U3TAHUS
He UCNONb3YIOMCSL

11.3. HopMaTHBHO-NIPABOBbIE AKTHI M HHbIE IPABOBbIE IOKYMEHThHI
He UCNOIb3YIOMCS

11.4 TlepeyeHb 3JIEKTPOHHO-00Pa30BaTEJIbHBIX PECYPCOB

. VYdyeOHO-MeTONMUECKHE MaTepHayibl IO JUCHUIUIMHE «Du3uKay
(aneKkTpoHHBIN 00pazoBaTenbHbIN pecype pasmenieH B MOC 3TU (punuan) CI'TY
MMEHU I"arapuna I0.A.
http://techn.sstu.ru/new/SubjectFGOS/SpisokPredmetow.aspx CChUIKA  Ha
CTPaHUILY JUCITUTUTHHBI

2. Caiit DTU (punman) CI'TY umenn ['arapuna FO.A. http://techn.sstu.ru/

11.5 D1eKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI
1. «OBC IPRbooks»,

2. OBC «JIanb»

3. «OBC elibrary»

4, ObC «KOHCVJIbTAHT CTYAEHTA»

11.6. Pecypchl HHPOPMANMOHHO-TEIEKOMMYHUKAIIMOHHON  ceTH
«AHTepHeT»
- OBC «YHHUBepCUTETCKasE HAyYHO-TexHHUYeckas ondmuorekay (http://lib.sstu.ru);
- OBC «Enunoe oxno» (http://window.edu.ru );
- OB muccepranuii Poccuiickoii rocyaapcteennoit oudanoreku (https://dvs.rsl.ru);
- MeXIyHapoHas pedepaTuBHas 0a3a qaHHbIX Scopus (hitps://www.scopus.com);
- MexnayHapoaHas pedepatuBHas 06aza gaHHeix  Web  of  Science
(http://apps.webofknowledge.com) u np.
Ucmounuku  MOC  OTH  CI'TY  (http://techn.sstu.ru/new/SubjectFGOS/
SpisokPredmetow.aspx )



http://lib.sstu.ru/
http://window.edu.ru/
https://dvs.rsl.ru/
https://www.scopus.com/
http://apps.webofknowledge.com/
http://techn.sstu.ru/new/SubjectFGOS/%20SpisokPredmetow.aspx
http://techn.sstu.ru/new/SubjectFGOS/%20SpisokPredmetow.aspx

11.7. IleyaTHbIE U JJIEKTPOHHBbIE 00pa30BaTe/IbHbIE pecypchl B (popMax,
aJaNTUPOBAHHBIX [UIS CTYAEHTOB ¢ OrPAHNYEHHBIMH BO3MOKHOCTAMU
310POBbA (IJI TPYII U IOTOKOB ¢ TAKUMHM CTYJA€HTAMH)

1. ApantupoBanHasi Bepcuss HODB, nns ucnosnb3oBaHus HMHBaIUIaMU U
JUIaMH C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 310POBBSI

Obyuarowuecs uz yucna uneanuoos u auy ¢ OB3 obecneuenvt neuamuvimu u
(unu)  2NeKMPOHHBLIMU — 00pa306ameNvbHbIMU — pecypcamu 8  ¢hopmax,
a0anmupoBanHbIX K 02PAHUYEHUIM UX 300DOBbS.

12. NudopManmuOHHO-CIIPABOYHbIE CHCTEMbl M NPOodeCcCHOHAJIbHbIE
0a3bpl JaHHLIX

OOyuaromuMest obecriedueH aoctyn (yIajJeHHBIM J0CTyI), B TOM 4YHCIE B
cily4ae IPUMEHEHUS AJIEKTPOHHOTO 00yUYEHHUsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHHA, K COBPEMEHHBIM MpodecCHOHATBHBIM 0a3aM  JaHHBIX U
WH()OPMAITMOHHBIM CITPABOYHBIM CHCTEMaM.

12.1 Ilepeyenb HHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM
He UCNOJIb3YIOMCA

12.2 IlepeyeHs nNpogecCHOHAIBHBIX 023 JaHHBIX
He UCNONb3YI0MCA

12.3 IlepeuyeHb UH(OPMALUMOHHBLIX TEXHOJIOTHI, HCMOJb3YyeMbIX MNpPH
OCYHIeCTBJIEHMH 00pa30BaTeJIbHOIO MpoLecca M0 AUCHHUILIMHE, BKJIKYAas
nepevYeHb MPOrpaMMHOIO0 oldecredeHnst

OOGpazoBaTenbHBIM MpoleCC MO IUCHUIUIMHE o0OecredeH HeOoOXOIUMBIM
KOMILJIEKTOM JIMIIEH3MOHHOTO M CBOOOJIHO PAaCIpOCTPAHSIEMOr0 MNPOrPaMMHOIO
oOecriedyeHHus, B TOM YHCJIE OTCYSCTBEHHOTO MPOU3BOACTBA  (MOICHKUT
OOHOBJIEHUIO MTPU HEOOXOJIUMOCTH).

1) JIuneH3MOHHOE MPOTPAMMHOE 00ECIICYCHUE

2) CB00OAHO pacIpoCTpaHsIeMOe IPOrpaMMHOE 00eCIICUCHHE

Kaxnprit  oOydarommiicss B TEUYEHHME BCEro Mepuoja  OOydeHHS
oOecrieuynBaeTCs WHIANBUIYATbHBIM HEOTPAHUYECHHBIM JOCTYIIOM K DJIEKTPOHHO-
OMOMMOTEYHON CcHUCTEME | DIIEKTPOHHOW WH(OOPMAIIMOHHO-00pa30BaTeIbHON

cperne.

13. MaTepuaibHO-TEXHUYECKOE oDecriedeHne

na  npogedenus  3auamuil  JeKYUOHHO20  MUNd,  2PYNNOGblX U
UHOUBUOYATILHBIX  KOHCYIbMAYUL, MEeKYyue20 KOHMPOIs U NPOMENCYMOUHOU
ammecmayuy  UCNOIL3YeMCsA  yYeOHas  ayoumopus,  YKOMIUIEKTOBaHHAas
CTHCIIMATU3UPOBAHHON MEOENbI0 M TEXHUYSCKUMHU cpeacTBamMu oOyueHus: 20
croioB, 40 crynpeB; pabodee MeECTO TMpemojaBaTelis; MapKepHas  JOCKa,
npoexktop BENQ 631, cranmoHapHblii TPOEKIIMOHHBIA 3KpaH, CUCTEMHBIN OJIOK
(Atom2550/41°6/500, knaBuaTypa, MBIIb) MOIKIIOYCHHBIH B CETh C BBIXOJIOM B



WuTepHer W JocTynoM B HHQOpMallMOHHO-OOpa3oBareibHyo cpeny OTU
(pumman) CI'TY wumenun Tarapuna FO.A., ydeOHO-HArISIAHBIE MOCOOUS,
oOecreunBaIIMe TEMAaTUYECKUE WLTIOCTpalud 1o  pabodeil  mporpamme
JUCITUTITHBI.

[Mporpammuoe o6ecrieuenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), GoogleChrome.

Vuebnas ayoumopus 01 npoeedeHus 3aHAmull CeMUHAPCKOo20 mund,
8bINOJIHEHUSI KYPCOBbIX paOOm, meKywe20 KOHMPOsL U NPOMENCYMOUHOU
ammecmayuu, 2pynnosulx U UHOUBUOYAIbHLIX KOHCYIbMAYULl

YKOMIUIEKTOBaHA  CHENMATM3UPOBAHHON MeEOeNbl0 M TEXHUYECKUMHU
cpeactBamu oOydeHust: 10 cronos, 10 cTynbeB; pabodee mecto npenoaaarens; 10
koMmribtoTepoB (Intel P4 /512 M6/40 1'6), monutopsl 17' Samsung, kinaBuatypa,
MBIIIb) TOJKIIOYEHHBIX B CETh C BBIXOJOM B MHTEepHET M JOCTyIoM B
nHpopmarimonHo-oopa3zoBarenbuyo  cpeny IOTU  (pumuan) CI'TY wumenu
[Narapuna 1O.A., ydeOHO-HArmsiHbIe MOCOOUS, OOECIEeUNBAIOIINE TEMATUUECKUE
WJUTIOCTPAIIAHN 110 pabodei mporpaMMe JUCITUTIINHBI.

[Iporpammuoe obGecneuenue: Microsoft Windows XP, Microsoft Office
2010 (Word, IIO nns oOpa®OTKH pe3yslbTaTOB M TECTHUPOBAaHUSA MO (HU3MKE),
GoogleChrome.

Jlabopamophwvie pabomwvi npo8oOAmMcs 8 Cl1edYIOuUX 1a00pamopusix:

1. Vuebnas nabopamopus « Mexanuxa u monexyiapHas uzuxay.

YKOMILUIEKTOBaHA  CICIMAIM3UPOBAHHON MEOENbl0 M TEXHUYECKUMH
cpenctBamu o0ydeHusi: 6 cTonoB, 12 cTynpeB; pabodyee MeCTO MpernoaaBaTes;
MeJIoBasi JI0CKa.

YKOMILIEKTOBaHa 000PY10BAHUEM
Onpenenenrne MOMEHTa MHEPIIMA MaXOBHUKa,

OmnpeneneHue MOMeHTa UHEpIIMU MasTHUKAa OOepOeka;
DOU3nYeCKuil MasiTHUK;

[IpoBepka 3akona I'yka (onpenenenue moayist FOnra);
Omnpenenenue kodPduireHTa TpPEHUS MOKOS U CKOJIBKCHUS;
OnpeneneHue CKOPOCTH 3BYKA;

OnpeneneHne TMHAMAYECKON BA3KOCTH KUIKOCTEH;
Omnpenenenue kodpduieHTa TOBEPXHOCTHOTO HATSKEHUS.

2. Vuebnas nabopamopusi « Cmamukay.

YKOMIUIEKTOBaHA  CHCIMAIM3UPOBAHHON MEOCNbI0 M TEXHUYECKUMH
cpenctBamu o0yuenus: 10 cromnos, 20 cTynbeB; pabouee MECTO MpernoaaBaTes;
MeJIoBasi JI0CKa.

YKoMILIeKTOBaHa 000PYI0BAHUEM

1. Omnpenenenrie oTHOMICHUS YACTbHBIX TeruioemkocTenn Cp/Cv;

2. DJNEeKTPOCTaTUYECKOE TOJIE;

3. Ompenenenne OJIC HUCTOYHMKA TOCTOSHHOTO TOKAa METOJIOM
KOMITIEHCAlIUK;

4. V3MmepeHue 3JIeKTPOEMKOCTH KOHAEHCAaTOpOoB MocToM COTTH;

5. Omnpenenenue DJIC Tepmonapsi;

6. DnekTpousMepuTeIbHbIE TPUOOPHI;

NGO~ WNE



7. TIbe30addext
8. Onpenenenne MHAYKTUBHOCTH KaTYIIIKH;
9. OmpeneneHue yAaeabHOTO 3apsi/ia AIEKTPOHA METOJIOM MarHEeTPOHa;
10. CHsiTHe NEeTIIM TUCTEPE3NCa;
11. Onpenenenue Touku Kropu.
3. Yuebnas nabopamopus « Onmuxa. @uzuxa meepoo2o menay.
YKOMIUIEKTOBaHa CHEUUATIM3UPOBAHHOM MeEOENbI0 U TEXHUYECKUMU
cpenctBamu oO0yuenus: 10 cronos, 20 cTynbeB; pabodee MECTO MpenojaBaTes;
MeJIoBasi 10CKa.
YKOMILIEKTOBaHA 000PY10BAHUEM
Komrpa HeroToHa;
JudpakunoHHas penierka;
N3yuenue siBnenus qudpakiuu;
[IpoBepka 3akoHa Mainroca;
OnpeneneHue KOHUEHTPALMM BEIIECTBA B PacTBOpE IO  YIIy
BpalIeHUs TUIOCKOCTHU MOJISIpU3aIiK;

agbrwnE

6. Onpenenenue s(PKOCTHOM TEMIEPATYPHI TeJla C MOMOIIBIO MUPOMETPA
METOJIOM HCUe3aIonied HUTH

1. N3yuenue siBnenust BHyTpeHHEro gortodrddekta (poTope3uctop).

8. [Tpubop «TepmoarHaMKKa 3ByKOBBIX KOJIEOaHMID)

Pabou 1§ aMM TaBUJI o~ ——————
60 YIO porp y coc .z'lrf_\ <"'"|'} IR ' 4

1.¢.-M.H., ipodeccop 10.B. Kiinnaes

17. [lonoiHeHNsl U NI3MEHEHUA B pado4eil mporpamme

Pabouas mporpamMma nepecMoTpeHa Ha 3aceTlaHuu Kadeapbl
« » 20 roja, mpotokoi Ne

3aB. kadenpoi / /

BnecenHble n3mMeHeHus yTBepkaeHbl Ha 3acenanun Y MKC/YMKH

« » 20 _ ropma, mpoTokos Ne
[Ipencenarens YMKH /

~




