OHIeNnbCCKU TEXHOIOTHUECKU HHCTUTYT ((puninan) ¢eaepaabHOro rocy1apcTBEHHOTO
OIOIKETHOr0 00pa30BaTEIIbHOTO YUPEKICHMUS
BBICILIET0 00pa30BaHMs
«CapaToBCKHUli TOCYAapCTBEHHBIM TEXHUYECKUI YHUBEpcUTET NMeHH ['arapuna F0.A.»

Ka(beﬂpa «EcTecTBEeHHBIC 1 MAaTEMAaTHYECKUE HAaYKN»

PABOYAS [TPOI' PAMMA

10 JUCHUILUINHE
b.1.1.8 «®uszuka»

HarpaBJICHUA IIOATOTOBKHA

HaIpaBJICHUS TTOJITOTOBKU
21.03.01 «Hedrerazosoe aeno»

[Tpodunb «Ixcruryaranus U 00CIy)KMBaHUE TEXHOJIOTUYECKUX 00BEKTOB
He(Tera3oBoOro Mpou3BOJACTBAY

®dopmbl 00YUCHHUS: OYHAS, OYHO-3a0YHA.
O0BEM OUCLUILINHEL:
B 3aueTHBIX equHuiax: 10 3.e.
B akajJgeMuueckux 4yacax: 360 ak.u.

Ourensc 2025



PaGouass mporpamma mo mgucruruinHe «®du3ukay HampaBiIeHUs MOATOTOBKU
21.03.01 «Hedrerazopoe mem0» coCTaBlieHa B COOTBETCTBHM ¢ TpPeOOBaHUSIMHU
®denepadbHOTO rOCYIAPCTBEHHOTO 00pa30BaTEIbLHOTO CTaHJAPTa BBICIIETO 00pa30BaHus
21.03.01 «Hedrerazoroe neno», yTBEp>KICHHBIM IIpukazoM MuHoOpHayku Poccun
Muno6puayku Poccuu ot 9 despans 2018 r. Ne 96.

PaGouas nmporpamma:

00Cy:KIeHa U PEKOMEeHI0BAHA K YTBEPKACHHUIO PEIICHHEM Ka(eaphl
«EcrecTBenHbIe 1 MaTeMaTHueCcKne HayKm» OT «11» anpens 2025 r., mpotokon Ne 16.

)
3aBeayromuii kKadeapoun & 774 = [ Kwmna E.B./

MOINUCH d.1.0.

ono0pena Ha 3acegannu Y MKH ot «14» anpens 2025 r., mpotokon Ne4.

[Ipencenarens YMKH M [NleBxkuna H.JL./



1. leau 1 3a1a4u TUCHUILIHHBI

Ienr mnpenogaBaHMs AMCHHUILVIMHBI: SBISETCS  O3HAKOMIICHHE CTYIEHTOB C
COBPEMEHHOU ¢duznueckoit KapTUHOMU Mupa, npuodpeTeHue HAaBBIKOB
HKCIIEPUMEHTAJIBHOIO HCCIEN0BaHUS (DU3MUECKUX SIBICHUN M TNPOLECCOB, H3YUYECHHE
TEOPETUUECKUX METOJOB aHain3a (U3NYECKUX SBJICHUH, OOy4YEHHE TPaMOTHOMY
PUMEHEHUIO MOJOKEHUN (PyHJaMEHTAIbHON (PM3KUKH K HAyYHOMY aHaJU3y CUTyaluH, C
KOTOPOH MH)KEHEPY NMPUXOAUTCS CTAIIKUBATHCS IIPU CO3JaHUU HOBOM TEXHUKH, a TAK XKeE
BBIPAOOTKH y CTYJICHTOB OCHOB €CTECTBEHHOHAYYHOTO MHUPOBO33PEHHUS M 03HAKOMIICHHUS
C UCTOpUE pa3BUTHUS GUZUKH U OCHOBHBIX €€ OTKPBITHI.

3agaum n3y4yeHuss JMCUMILINHBI

* W3Y4YCHHME 3aKOHOB OKPYKAIOIIErO MUPA B UX B3aUMOCBS3H;

* oOBJaJeHuEe (PyHIAMEHTaIbHBIMU MPHUHIMIAMU U METOJAMHU PEIICHHS] HAyYHO-
TEXHUYECKUX 3a/1a4;

* (opmMHpoBaHME HABBIKOB 10 MPUMEHEHHUIO MOJIOKEHUN (PyHIaMEHTAIbHOU
(U3MKM K TpaMOTHOMY HAyyHOMY aHalu3y CHUTyalllil, C KOTOPBIMU HHXXEHEpPY
IIPUXOJUTCS CTAIKUBATBCS IIPU CO3MaHUU HOBOW TEXHUKU U TEXHOJIOTUH;

* OCBOCHHME OCHOBHBIX (DU3MUECKHUX TEOpPHUH, NO3BOJIAIOIIMUX ONUCAThH SBJICHUS B
IIPUPOJE U MPEIEIOB IPUMEHAEMOCTH JTUX TEOPUM Ul PELIEHHUs COBPEMEHHBIX U
IIEPCIIEKTUBHBIX TEXHOJIOIMYECKUX 3a/1a4;

* (opmHupoBaHUS y CTYJIEHTOB OCHOB €CTECTBEHHOHAYYHOMN KapTUHbBI MUPA;

* O3HaKOMJICHHE CTYJACHTOB C KCTOPUEH M JIOTUKOM pa3BUTUA (U3UKUA H
OCHOBHBIX €€ OTKPBITH.

2. Mecro nucuuniannsl B crpykrype OIIOII BO
HucuumirHa «Pu3nka» OTHOCUTCA K 00s3aTeIbHON YyacTh yuyeOHOTOo iaHa bioka
1 «JlucuuraruHbl (MOIYIIN ).

3. TpeGoBaHusi K pe3yibTaTaM OCBOCHUS IMCUUIIIIMHBI

W3yyenne  MUCUMIUIMHBI  HAmNpaBlIeHO Ha  (QopMUpOBaHHE  CIEAYIOIIMX
KOMIICTCHIMN:

VYK-1- cnmocoOGHOCTh OCYIIECTBISATh TIOWCK, KPUTHYECKUN aHalu3 W CHUHTE3
nH(DOpMaIuH, TPUMEHITH CUCTEMHBIN MOAXO/ IJIsl PEIICHUS MMOCTABIEHHBIX 3a/1a4.

[lepeueHb MIAHUPYEMBIX PE3YIbTATOB OOYUEHHS IO JUCLUUIUIMHE, COOTHECEHHBIX
C TUIAaHUPYEMBIMU Pe3yJibTaTaMU OCBOCHUSI 00pa30BaTEIbHON TPOTpaMMBbl

Kox u sanmenosanue | Konx u HaumMeHoBaHue HanmMmenoBanue moka3aTresist OLleHUBAHUA

KOMITETEHITHH WHJMKATOpa TOCTHKEHUS (pe3ynbTara o0yueHus O JUCIUILIAHE)
(pe3ynbTaT OCBOCHUS) | KOMIETEHITUH (COCTaBIISIOIICH

KOMITCHTCHITHH )
VYK-1 . Ciocoben N-3yk-1 3HaeT ¥ TOHUMAET 3HaTh:
OCYHICCTBIJIATH OCHOBHBIC (I)I/IBI/IIIGCKI/IG ® (OCHOBHbIC (I)I/ISI/I‘IGCKI/IC SABJIICHUA U
MOMCK, KPUTUYECKHH | ABJICHHA U QyHIAMEHTANBHBIE | OCHOBHBIE  3aKOHbI  (DM3UKH,  IPAHUIIEI
aHalln3 U CUHTE3 (u3nyUecKUe 3aKOHBL; TPAHULIBI | IPUMEHUMOCTH ~ 3aKOHOB B BaKHEHIIMX
nHbOpMaIHH, WX TPUMEHUMOCTH K MPaKTHYECKUX MTPUITOKEHUSX
NPUMCHATH BOKHEHIIMM (PU3MIECKHM ® OCHOBHBIE (PH3WMYECKHE BEIUYMHBI U




Kox u HaumenoBanue
KOMITETCHITHH
(pe3yabTaT OCBOCHUS)

Kox u HaumenoBsanue
WHJIUKATOpa JOCTUKEHUS
KOMITETCHITUH (COCTaBIISIOIICH
KOMITCHTECHITIH )

HaunmeHnoBaHue mokasaress OleHUBaHHSI
(pe3ynbTara o0ydeHus 10 JUCIUILTAHE)

CHUCTEMHBIN MOIXO0]T
JUISL pelieHust
MIOCTABJICHHBIX 3a7ay.

ImpouneccaM B paMKax
CHUCTCMHOI'O IMoAxX0o a JJIsd
PEIICHNUS ITOCTABJICHHBIX
3aaa4

¢usnveckre KOHCTAHTBI, WX OMpEICICHHE,
CMBICJI, CITOCOOBI U €IMHULIBI H3MEPEHUS;

e (yHAaMeHTAIbHbIC (PU3UUECKUE OIBITHI U
UX POJIb B PA3BUTUU (PU3UUECKON HAYKH;

® HAa3HAYCHWE W NPUHIUIB  JEHCTBUS
BOKHEHIINX (PUINIECKUX TPHUOOPOB.

® OCHOBBI AHAJIMTHYECKOW TEOMETPUU Ha

TUTOCKOCTH M B TIPOCTPAHCTBE.

® OCHOBEI muddepeHIATEHOTO u
WHTETPAITBHOTO UCUNCIICHHUS.
o nuddepeHImaANTbHBIC ypaBHEHUs

HIEPBOTO U BTOPOT'O OPSIIKOB.

® DJEMEHThl TEOPUM BEPOSTHOCTH U
MaTeMaTHYECKOW CTATUCTHKH.

Ymers:

e OOBSCHATHP OCHOBHbIE HaOJIIOAaeMble
IOPUPOAHbIE M TEXHOT€HHbIE SBJICHUSA U
3hdexTsl ¢ no3unuil  QpyHIaMEHTaIBHBIX
(bu3nyecKux B3auMOICHCTBUI;

® YyKa3aTh, KaKWE€ 3aKOHBI OIHCHIBAIOT
JTaHHOE SIBJICHUE WU 3(PPEKT;

® JCTOJIKOBBIBATH  CMBICH  (PU3MUYECKUX
BEJINYMH U TIOHATHIA;

® 3aNKCHIBATh YpaBHEHHS LIS (pU3HUECKUX
BenauunH B cucteme CU;

e paboTatb c npubopamu "
000pyJI0OBaHUEM COBpPEMEHHOH (puznueckon
nabopaTopuu;

® JCNOJIB30BaTh  pa3jMyHble METOJIUKU
¢u3nueckux H3MEpeHud U  00paboTKHU
HKCHEPUMEHTAIbHBIX JAHHBIX;

® JICIIOJIB30BaTh METOABI (DPU3UYECKOTO W
MaTeMaTHIECKOTO MOJICIIMPOBAHMS, a TAKXKe
MIPUMEHEHHUS METOIOB ¢buznko-
MaTeMaTHYeCKOTO aHaM3a K PEUICHUIO
KOHKPETHBIX  €CTECTBEHHOHAYYHbIX  H
TEXHUYECKUX TTPOOIIEM.

Baanern:

® HaBBHIKAMH HCIOJB30BAHUS OCHOBHBIX
00medu3nIecKnx 3aKOHOB M MPHUHIIUIIOB B
BOXHEUIINX MPAKTHUECKUX MPUIOKECHUSAX;
® HaBHIKAMH  TPUMEHEHHUS  OCHOBHBIX
METOIOB (bU3MKO-MaTEMAaTUYECKOTO
aHanmm3a TUIst peLeHus
€CTECTBEHHOHAYYHBIX 3371ay;

e HaBBIKAMHU TMPABWJIBHOW SKCIUTyaTalluu
OCHOBHBIX MpHUOOPOB U  000pyIOBaHUS




Kox u HaumenoBsanue
WHJIUKATOpa JOCTUKEHUS
KOMITETCHITUH (COCTaBIISIOIICH
KOMITCHTECHITIH )

Kon n HanmeHoBaHue
KOMITETCHITHH
(pe3yabTaT OCBOCHUS)

HaunmeHnoBaHue mokasaress OleHUBaHHSI
(pe3ynbTara o0ydeHus 10 JUCIUILTAHE)

COBpEMEHHOM (u3nueckoi 1adopaTopuu;
e HaBbIKaMU 00paOOTKH M WHTEPHpETANU
Pe3yabTaTOB (PU3UUECKOTO IKCIEPUMEHTA;

® HaBBIKAMH  WCIIOJIB30BaHUS  METOJIOB
¢buznveckoro MO/JICIIUPOBAHUS B
WH)XECHEPHOMN IPAKTHKE
4. O0beM IMCHUILUIMHBI M BUIbI Y4eOHOU PadoThI
ouHas popma 0dyuenusn
aKaJ1.9acoB
Bun yuebHolt gesitenpHOCTH 110 CEMECTPAM
Bcero
2cem. | 3cem. | 4cem.
1. AynuTopHble 3aHITHS, YaCOB BCETO, B TOM YHCJIE: 160 64 64 32
* 3aHATHA JIEKIMOHHOT'O THUIIA, 80 32 32 16
* 3aHATHS CEMHUHAPCKOTO THIIA! 80 32 32 16
NPAaKTUYECKHUE 3aHATHS — — — —
71a00paTOPHBIC 3aHATHS 80 32 32 16
B TOM YHCJIE 3aHATHS B (popMe MPaKTHIECKOM MO OTOBKH — — —
2. CamocrosiTenbHas paboTa CTyIE€HTOB, BCEro 200 80 80 40
— KypcoBasi paboTa (IIpOeKT) — - -
3.ITpomexyTodHast aTTEeCTAIHS: OK3aMEH | 3a4er ¢ 3a4er
OK3AMEH, 3a4en ¢ OYEHKOI, 3auem OLEHKOH
O0BEeM QUCIUILIMHEI B 3aUE€THBIX €IUHUIIAX 10 4 4 2
O06beM AUCIMILTUHBI B aKaJl. yacax 360 144 144 72

Ouno-3aounaa ghopma odyuenus

3aouHas popma oOydeHuUs
(akaz. yacom)

OYHO-a04Has (hopMa 00ydeHUs
110 WH/IWBUYAIbHBIM TUTAaHAM B
YCKOPEHHBIE CPOKH (aKal.

JacoB)
Bun yaeOHo# gesTenpHOCTH
0 CEMECTPAM 10 CEMECTPAM
Bceero
1 cem. 2 ceMm. 3cem. | Becero | 1cem. 2 cem. 3 cem.

1. AynuTtopHbie 3aHATHUSA, 68 28 20 20
JacoB BCETO, B TOM UHCIIC:

* 3aHATHUS JIEKIIMOHHOI'O TUIIA, 34 14 10 10

* 3aHSATHS] CEMHHAPCKOTO THIIA! 34 14 10 10
MIPAKTUYECKHUE 3aHATHSI - - - -
na00paTOpHbIE 3aHATHUS 14 14 10 10
B TOM YHCJIC 3aHATHUS B (popme
MPAKTUYECKOU MOATOTOBKH B B B
2. CamocTosTenbHas pabota 292 116 124 52
CTYJICHTOB, BCETO




— KypcoBasi paboTa (IpOoeKT) — — —
— KOHTpOJIbHAs paboTa + + +
3.IIpomexxyTOoUuHas aTTECTALM: e | 23T
9K3AMeH, 3a4em ¢ OYeHKOL, o OIEH- | 3adeT
3auem KoH
OO0beM IUCIUILIIMHBI B 3a4€THBIX
10 4 4 2

eIMHULIaX
OO0beM IUCLUILINHEL B aKaj.

A 360 | 144 | 144 | 72
yacax

5. Conepkanue AUCHUILIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM € yKa3aHHeM
KOJINYeCTBA AaKaJeMHYEeCKHUX YaCOB M BUJIOB Y4eOHbIX 3aHATHI

5.1. ConeprxkaHue TUCHMIIIMHBI

Tema 1. dusuveckue 0CHOBbI MEXaHUKH.

[Ipeamer ¢Gu3MKU M CBSI3b CO CMEXHBIMU HaykamMu. MeTojabl HCCIIEOBaHUS
¢usnueckux siBieHuid. Pa3Butre W B3aMMHOE BIMSHUE (U3UKU U TexHHKU. Hopeiimue
JOCTUKEHUS (PUBHKHU.

Kunematnka wMarepuanbHOid TOukH. Cuctemsl otcuera. CrnocoObl 3agaHus
nBWKEeHUSA. PaBHOMepHOE M paBHOmepeMeHHOEe IBHKEHHE. CKOpPOCTh M YCKOpPEHHE.
HopMmanbHOE 1 TaHr€eHIHAIBHOE YCKOPEHHE.

JvnHamuka marepuasibHOM Touyku. Cuna u macca. 3akoHbl HprotoHa. 3akoH
COXpaHEHHMs UMITyJIbca. PEakTUBHOE NBUKEHUE

PabGoTta mocTossHHOW M TiepeMeHHON cuibl. DHeprus. KuHeTwdeckass sHeEprus.
[ToTeHMaNbHOE TIOJIE€ CHUJT U MOTEHUUAJbHAS SHEPrusl. 3aKOH COXPAHEHUS YHEPrUH B
MEXaHUKE.

Jnnamuka tBepmoro tena. llocrymarenbHoe W BpallaTelIbHOE JBHXKEHUE Tela.
MowmenTt cunbl. KunHernueckas sHEprus Bpaljaromierocss tena. MOMEHT HHEpLUu.
OCHOBHOW 3aKOH IMHAMHUKH BPAIATENbHOIO ABMKEHHSI. 3AKOH COXPAHEHHUS UMITYJIbCA.

Tema 2. KosieOanusi 1 BOJIHBI

Mexannueckue kosicOanus. ['apMoHMYECKOe Ko0JIeOATEeIbHOE JBUXKEHUE M €ro
OCHOBHBIE XapakTepucTUku. BektopHas nuarpamma. COOCTBEHHBIE HE3aTyXalollUe U
3aTyxarlue kojaebanus. MasTHUKH.

Beinyxxnenneie kojiebanus. SBieHue pe3oHaHca. CrokeHHe — KojeOaHui
OJMHAKOBOW YaCTOTHI U OJTHOTO HAIIPABJICHUS.

Bosnabel B ynpyrou cpeae. IIpoaosibHble W TONEpPEYHBIE BOJHBI. Y PAaBHEHHUE
Oerymieit BosHbI. BoJIHOBBIE TOBEPXHOCTH.

DHeprus, nepeHocumasi BoTHou. utepdepeH s BoH.

Tema 3. MoJiexkyasipHas GU3UKa U TEPMOAUHAMUKA.

OCHOBHBIE TOJIOKEHUSI MOJEKyIsipHO-KHuHeTHueckol Teopun (MKT). OcHoBHOE
ypaBHenne MKT.  3akoH pacnpeaeneHuss MOJIEKYJ MO CKOpocTsM Makcsema.
bapomerpuueckas dopmyna. Pacnpenenenue bonbiMana. UYuciao CTONKHOBEHUH W
CpelHsIsl ITMHA CBOOOTHOTO MpoOera MOIeKyI.




Pacripenenenne oSHeprum 1O CTENEHSM CBOOOABI. BHYTpeHHssE dHeprus
ujcealibHOrO Tra3a. Teopusi TEINIOEMKOCTH HACAIBHOrO ra3a. SIBlieHHUsS IepeHoca u
MOJIEKYJISIPHO-KUHETUYECKasl TEOPUsI ITUX SIBJICHUM.

Peanbubie ra3pl. Cwilbl W NOTEHIMANbHAs DJHEPTUS  MEKMOJEKYISPHOTO
B3aUMOJECHCTBUS. YpaBHeHHe Ban-gep-Baanbca. OKcnepuMEHTAIbHBIE H30TEPMBbI
peanbHOro rasa.

®da3pl U (QazoBbie mnepexoasl. OcHOBHbIE TOHATHS. YpaBHeHue KiaiinepoHna-
Knaysunyca. /lnarpamma coctosinusi. TpoiHast TOUKa.

Tema 4. DiekTpocTaTnka.

OCHOBHBIE TIOJIOXKEHHS BJEKTPOCTATUKU. 3akoH KylioHa. DIEeKTpOCTaTHUYECKOE
nose. [IlpuHmn cynepno3uium.

Pabora no nepeHocy 3apsizia B ayeKTpocTarndeckom noje. Ilorennuman u pa3HocTh
NOoTeHIMAIOB. CBSA3b MEK/ly HAPSPKEHHOCTBIO OIS M IOTEHLIUAIIOM

JIMDNIEKTPUKUB  3JeKTpocTaTnyeckoM  nosie.  IlossipHblE W HENOJSpHBIE
IUIEKTpUKU. [Tossspuzanys 1UaIeKTPUKOB. BEKTOp 3MeKTpUUECKON HHTYKIIMH.

[IpOBOJHMKM B 3JEKTPOCTATHYECKOM TIoJie. PaBHOBEcHE AJIEKTpUYECTBA B
npoBOAHUKAX. [IpOBOHMKH BO BHEIIHEM 3JIEKTPOCTATHYECKOM I10JIE

DJIeKTPOEMKOCT. EMKOCTH MIIOCKOTO M  IMJIMHAPUYECKOTO KOHIEHCATOPOB.
DHeprus 3apsKEHHBIX TPOBOJHUKOB U 3JEKTPOCTATUYECKOTO MOJIS.

Tema 5. IlocTOSAHHBIN 3JIEKTPUYECKHI TOK.

3aKOHBI JIEKTPUYECKOro Toka. Cuja TOKa M IUIOTHOCTHh TOKA. 3akOoHbI Oma s
y4acTKa [enu U AJis 3aMKHyToi nenu. PaboTa, MOITHOCTh U TEMJIOBOE IEUCTBHE TOKA.

MomnocTs U K.11.4. uctouyHukoB J./].C. [IpaBuna Kupxroda u ux npuMeHeHue.

DONEKTPUYECKUN TOK B KUIKOCTAX U Ta3ax. DJIEKTPOJIUTHYECKAS] TUCCOLIHALIMS.
Onektponu3. 3akoHbl Dapages [ dIEKTpoiu3a. Teopus 3IEKTPOIUTHUYECKOU
IPOBOAUMOCTH. TeXHUYECKHE TPUMEHEHUS AIEKTPOJIU3A.

Tema 6. DjieKTPpOMATrHUTHBIE ABJICHUSI.

MarnutHoe nosie. MarHUTHOE TOJIE U €ro XapakTepucTuka. 3akoH buo-Caapa-
Jlarutaca. MarautHoe nosie mpsIMOro ¥ KpyroBOro TOKOB.

MaruauTHoe 1ose cojaeHouaa. JeiicTBre MarHuTHOTO MOJIA Ha TOK. 3aKOH AMInepa.

Cuia Jlopenna. KoHTyp ¢ TOKOM B MATHUTHOM TIOJIE.

3akon @apanes I DSIEKTPOMATHUTHOW WHAYKUMH. [IpuMeHeHuHEe sBIEHUSA
3JIEKTPOMArHUTHOW MHIYKIIUH.

CamouHaykuus. SIBieHHME B3aMMHOW WHAYKUIHUHU. DHEPrUsi MArHUTHOTO TIOJIS.
Tpancpopmaropsi.

MarautHele MOMEHTBI aTOMOB M MOJEKyJ. BekTtop HamarHu4dvBaHUs.
JlnamarHeTHKY, TapaMarHeTuKu, GeppoOMarHeTHKY.

Tema /7. BostHOBasi onTHKA.
PasButne mnpeacraBieHuit o mnpupone cBera. OcHOBHbIE (HOTOMETPUUYECKUE
BEJIMYMHBI U €UHULBI. 3AKOHBI FT€OMETPUUYECKONW ONTHKHU IO BOJIHOBOM TEOPUHU.



HuTepdepenmus cBera. YcioBue MakCUMyMa U MUHHMyMa IpU UHTEpGEpEeHLIUN
CBETOBBIX BOJH. [IpocTpaHCTBEHHass W BPEMEHHAs KOTEPEHTHOCTb B  OITHKE.
WNurepdepennuss ot aByx menedl. HuTepdepeHims cBeta B TOHKUX IUJICHKaX.
[Ipumenenne uHTEpPEPEHIIHH.

Hudpakuust cBera. OcHoBHble mnoHsTHS. [Ipunmun I[oitrenca-®dpenens.
Hudpakuus B pacxondmuxcs jgydax. 3oHbl Dpenensd. JudpakiuonHas pelierka.
I"omorpadusi.

Hucniepcus cera. HopmanpHas 1 aHOMasbHAs JUCIIEPCHS.

[Tonsipuszanust cBera. MeTo/bl MOMyYEHHs MOJISPU30BAHHOTO cBeTa. OnTuueckas
AKTUBHOCTG. [I[puMeHeHrEe TOSIPU30BAHHOTO U3JTy4YECHHUS.

Tema 8. KBaHTOBas ONITHKA.

TeroBoe wu3nydeHue. OCHOBHBIE TOHSTHSL oOmpeaeneHusa. 3akoH Kupxroda.
3akonsl Ctedana-bonbiimana u Buna.

KBanToBsie ontuueckue siBieHus. @OTOHBI, X CBOMCTBA U MapaMeTphl. BHemHuM
doTtorddext u ero 3akonsl. Teopust potorddexra DitHIITEHHA.

Tema 9. ATromnas ¢pusuka.

Teopusa aroma no bopy. Cnektp aroma Boaopojaa. Pa3BuTue mpeacTaBieHUN O
CTPOEHUU aTOMOB.

[Inanerapuas monens aroma Pesepdopnaa. [loctymarel bopa. Teopus bopa s
BOJIOPOJIONIOI00HBIX aTOMOB U €€ HEAOCTATKH.

ATOM W aTOMHBIE CHEKTpbl. ATOM BOJOpPOJAa B KBAaHTOBOW MexaHuke. CHuH
anekTpoHa. [Ipunumun Ilaynn. MHOTO3IEKTPOHHBIE aTOMBI. JJEKTPOHHBIE CJIIOM U
ob6onouku. Tabnuia Menneneena.

PentrenoBckoe wu3nyuyeHue. PeHTreHOCTpyKTypHbI aHanmu3. CHOHTaHHOE U
BBIHYKJ€HHOE U3JIyueHUs. ONTUYECKHE KBAHTOBBIE T€HEpPaTOpbl. ATOMHBIE U
MOJIEKYJISIPHBIE CIIEKTPBI.

Tema 10. DneMeHTHI PU3UKH TBEPAOTO TeJiA.
DneMeHThl GU3UKU TBEPAOTO Tena. 30HHAs Teopust TBEPbIX Tena. CoOCTBEHHAas U

IMpUMECHass MNMPOBOAWMOCTDL ITOJYIIPOBOAHHKOB. KonTakr QJICKTPOHHOI'O M ABIPOYHOTO
IMOJIYIIPOBOAHWKOB CDOTOHpOBO)II/IMOCTB MMOJIYIIPOBOAHNKOB.



5.2. Pa3aesibl, TeMbl JUCIUIIMHBI M BUABI 3aHATHI

ouHasn ghopma odyuenusn

Bupl 3aH4THH, BKJIIOYas CAMOCTOSITENBHYO Kon
paboTy CTyIeHTOB (B akaJ.4acax) WHIUKAaTOpa
HaumenoBanwue pasnena, 3aHATHUS 3aHATHS camoc— JOCTHKEHUS
Ne TEMbI TUCIUTUINHBI JIEKIMOHHOTO | CEMHHApPCKOIO | TOsITeNbHAas | KOMIIETEHLIUU
/i THIIA TUMA / U3 HUX B pabora
dhopme
MPAKTUYECKOU
MOJITOTOBKU

1 Tema 1. du3UUECCKHE OCHOBBI 10 10 30 N/1-3yk-1

MEXaHHKH.
2. Tema 2. KoseOaHus ¥ BOJIHEI. 10 10 26 N/1-3yk-1
3 Tema 3. MonekynsipHast 12 12 24 N/1-3yk1

¢du3nKa 1 TEPMOAMHAMHUKA.
4. | Tema 4. DnekTpocTaTuka. 10 10 24 N/1-3yk-1
5 Tema 5. HOCTO:IHHBIIZ 10 10 24 N-3yk1

ANEKTPUYECKUN TOK
6. Tema 6. DeKTpOMarHuTHbIE 12 12 30 NJ1-3yk-1

SIBJICHUSL.
1. Tema 7. BonHoBas onTuka. 5 4 16 NJ1-3yk-1
8. Tema 8. KBanToBas onTuka. 5 4 12 N/1-3yk-1
9. | Tema 9. AtomHas pusnka. 3 4 12 N/T-3yk-1
10. Tema 10. DnemeHTbI PU3UKH 3 4 i N-3yk-1

TBEPAOTO TeNa.

Hroro 80 80 200




Ouno-3aounasn gpopma odyuenus

Bunbl 3aHATHIL, BKITIOYask CAMOCTOSITENIBHYIO Kon
paboTy CTyIeHTOB (B akaj.yacax) WHJUKaTOpa
HaumenoBanue paszzena, 3aHATHS 3aHSATUS camoc— JOCTHKEHUS
No TEMBI JUCIUILTAHBI JEKIMOHHOTO | CEMHUHApPCKOro | TOATEIbHAs | KOMIIETEHIUU
I /;1 THTIA TUTIA / U3 HUX B pabora
dhopme
MPaKTUYECKOU
MOJATOTOBKH
1 Tema 1. ®usnueckue 0CHOBBI 2 2 40 N-3vk1
MEXaHHKH.
2. | Tema 2. KoneOaHusi M BOJHBI. 4 4 40 NJI-3vk-1
3 Tema 3. MonekynsipHas 4 4 40 N-3yk1
" | dusuka u TepMoIMHAMUKA.
4. | Tema 4. DnexTpocTaTuka. 4 4 40 NJ-3vk-1
5 Tema 5. ITocTOsSTHHBIM 4 4 30 NJ1-3yk-1
ANEKTPUICCKUH TOK
6 Tema 6. DeKTpOMarHuTHbIE 4 4 50 N/I-3yk1
SIBJICHUSL.
7. | Tema 7. BonHoBas onTHKa. 4 4 20 NJ1-3yk-1
8. | Tema 8. KBanToBas ontuka. 4 4 20 NJI-3vk-1
9. | Tema 9. AtomHas u3uka. 2 2 12 N/T-3yk-1
10. TC'I.VIa 10. DneMeHTH! pU3MKU 2 2 - N-3yk-1
TBEPAOTO TeINA.
Hroro 34 34 292

5.3. Ilepeyenb NnpakTHYECKUX 3AHATHUMH

He npedycmompensvt yuebnvim nianom




5.4. IlepeyeHsb J1aOOpPaTOPHBIX padoT

No HaunmenoBanue HanmenoBanwue n1abopaTopHOi paboThI O0beM TUCHUIUIMHBI B aKaJl. yacax
/1 paszzena, TeMbl ouHasi opMa |04HO-3a049Has (popma|  3aouHas popma
JUCITUATITUHBI 00yueHus obyuenus / UITY oOyuenus / UITY
(npu naauuuu) (npu nanuuuu)
1. OnpeneneHne MOMEHTA HHEPLIMY MaxOBHUKa
Tema 1. ®usnueckue | Mastauk O6epOeka 16 2
OCHOBBI MexaHukH. | Onpexnenenue K03 unneHTa TpeHUs CKOIbKEHHS
Omnpepnenenne moayas FOunra
2. Tema 2. Konebanus | @u3ndecKuii MAsSTHUK 8 4
Y BOJIHBI. Omnpeenenne CKOPOCTH 3BYKa B BO3JyXe
3. Tewma 3. Ornpenenenne nokazareis aanadaTol
MonekynsipHas Omnpenenenne kodduimenTa Bs3koctu merogoM Crokca 8 4
¢buznka u
TEPMOIUHAMUKA.
4, Tena 4 HccnenoBanue 31eKTpOCTATHUECKOTO OIS
| OnpeneneHne €MKOCTH KOHJEHCAaTopa C IOMOIIBID MOCTa 11 4
DneKTpOoCTaTHKA.
Cortu
5. Tema 5 Omnpenenenne O./1.C. ranbBaHMYECKOIO 3JIEMEHTa METOAOM
ITocTostHHBII xoMTeHCAIlH 16 4
. DIeKTpOU3MEpUTEIbHBIE TPHOOPHI
NEKTPUYECKUH TOK .
OmnpeJieneHne AEeKTPUIECKUX CONPOTUBICHUN
6. Tema 6. WNHIyKTUBHOCTD KaTYIIKH
DIEeKTpOMarHuTHHIE 5 4
SIBJICHUS.
7. Ontuueckas ckambs win M3yuenne paboTel MUKPOCKOTIA
Onpenenenue IMokKazarens MPEIOMIICHHS] JKUIKOCTH C
MOMOIIBIO pedpakToMeTpa
Tema 7. BonHoBas Omnpenenenne ATUHBL BOJHBI C MOMOIIBI0 UHTEphEpeHIINH 7 4

OIITHKA.

ot AByx weneit uim Konpna Herotona

JudpaxknuonHas pemeéTka

W3y4yeHne norioumeHus cBeTa B JKUAKOCTIX U TBEPABIX Tellax
ITpoBepka 3akoHa Maitoca




8. Tema 8. KBaHToBas Omnpenenenne  mnocrossHHo — Credana-bonpiiMana ¢
IIOMOIIbIO TUPOMETPA 2 4
OIITHKA.
0. Tema 9. Atomuast [IpoBepxka 3akonoB CrtosieToBa 5 2
(buzuka.
10. | Tema 10. Dnementsl | M3ydeHne 3aBHCUMOCTH 3JEKTPONPOBOAHOCTH METAIOB U
¢u3uku TBEPAOrO HOJIYIIPOBOJTHUKOB OT T€MIEepaTypbl 5 2
Tena. Wzydenue pabotel poTopesucropa
Hroro 80 34
5.5. 3ajaHus 1J151 CAMOCTOATEIbHOM PadoThI CTY/IEHTOB
Ne n/nn Haumenosanue paszzena, 3azaHus, BOIPOCHI, ISl CAMOCTOATEILHOTO U3YUEHUS OO0beM TUCHMILIMHBI B aKaJl. yacax
TEMbI JUCHUIIIMHBI (3aI[aHI/I$[) ouHas Gopma O0YHO-3a049Has1 3a04Has popma
o0OyueHHs (dhopma oOydeHU 00yUeHUS
/ UMY / AITY
1. Tema 1. ®usnueckue OCHOBBI | YIIPYTMI W HEYNPYrMH yaapbl. YCIOBHS PAaBHOBECHS. 30 40
MEXAHUKH. I'upockor.
2. Tema 2. KoneGanms i CrnosxeHue B3aMHO NMEPIEHAUKYIISIPHBIX KOJIeOaHUH.
BOJHEL Crosiure BOJIHBI. AKYCTHMYECKHE BOJIHBL. YJIBTPa3ByK M €ro 26 40
IPUMEHEHHUE.
3. Tema 3. MonekynspHast S¢dext xoyna-Tomcona. CxxuxeHne razos. 24 40
($u3MKa ¥ TepMOJIUHAMUKA.
4. Teopema Octporpazackoro-I'aycca u ee NpuMEHEHHUE K pacyeTy
Tewma 4. DnekTpocTaTuka. TTOJICH. 24 40
CerHeToaIeKTPUKH U TbE30JIEKTPUKH.
5. Tema 5. ITocTOSHHBIHN DNeKTpUUeCKril TOK B razax. VMoHmzamus u pekoMOWHAIHS. 24 30
JIIEKTPUYECKUIN TOK HecamocTosTenbHbli U caMOCTOSTENbHBIN pa3psl. Ilnaszma.
6. [Mupkynsauus BEKTOpa HAPSHKEHHOCTH MarHUTHOT'O TI0JIA,
Tema 6. Dy1eKTpOMarHuTHbIE JAKOH TIOJIHOTO TOKa.
Tok cmemenus. YpaBHenue Makcsemia. DIeKTPOMarHuTHOE 32 50

SIBJICHUA.

oJIe.
AnepruoanvecKkuil u NepHOIUYECKUM pa3psl KOHJIEHCATOpA.




CoOcTBeHHbIe Kosiebanus B konebarensHoM KoHType LRC.
BeIHyX)ICHHBIE dJIEKTPUYECKHe KoineOaHusl, pe30HaHC.
DyekTpoMarHuTHbie BoJiHbL. Bexktop YMoBa-Iloiitunra. [lkona
AJICKTPOMArHUTHBIX BOJIH.

Tema 7. BomHoBas onTHKa.

[IpoctpancTBennas pemérka. Paccesiaue cBera. Paspemarommas
CHOCOOHOCTh ONTHYECKUX NpuOOpoB. ['onorpadus.

16

20

Tema &. KBanroBas ornruka.

JlaBieHue cBeTa 1o KBaHTOBOM TeOprH. EAMHCTBO
KOPIYCKYJIIPHBIX W BOJHOBBIX CBOWCTB CBETA.

OJeMEeHThI KBAaHTOBOM MEXaHUKH. BOJIHOBBIE CBOMCTBA YaCTHII.
CootHomienus HeonpeneneHHoctel I'elizenOepra. BonHnosas
byHKIMS U €€ PU3HNUECKUN CMBICT.

VYpasuenue lllpenunrepa. Yactuia B 6€CKOHEUHO TITYOOKOM
OJHOMEPHOM MOTEHIUAIbHOU siMe. JIMHEMHBIN rapMOHUYECKUM
OCIHJLIATOP

12

20

Tema 9. AtomHas pusuka.

[IpaBuna cmenieHus Ipu paguoakTUBHOM pacnaze. OCHOBHOM
3aKOH paJMOaKTUBHOIO pacnaga. PanmoakTuBHbIE CEMENCTBA.

12

12

6. PacueTHo-rpajduueckas 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. OueHo4YHbIe CpeACTBA IJsi MPOBeJEHHUS TEKYIIero KOHTPOJA H
MPOMEKYTOUYHOM aTTeCTAUN

OueHuBaHue pe3yabTaTOB OOy4YeHUsT MO JUCHUIUIMHE ©  YpPOBHSA
c(OpPMHPOBAHHOCTH KOMIMETEHIIMI (YacTH KOMIIETEHIIMM) OCYIIECTBISIETCS B
paMKax TEKYyLIEro KOHTPOJS YCHEBAEMOCTH M NPOMEXKYTOYHOM aTTECTalud B
cooTBETCTBUH ¢ DOHIOM OIIEHOYHBIX CPEACTB.

Ilepeuenns BOmpocoB K dKk3aMeHy(cemecTp 2):

1. Cucrembl orcyera. CrnocoObl 3aiaHusi JBUKEHUsA. PaBHOMEpHOE H
paBHONIEpeMEHHOE. JABMWKeHUE. CKOpOCTh M YCKOPEHHWE B JaHHBIA MOMEHT
BPEMEHHU.

2. CKOpoCTh W YCKOPEHHE TIpM  KPHUBOJHMHEMHOM  JIBHOKCHUMU.
HopmaiibHOE U TaHT€HLIMANIbHOE YCKOpeHue. BpamaTenbHOe JBUKEHNUE TOUKH.

3. Jlunamuka MarepuanbHod Toukd. Cwia U mMacca. 3akoHbsl HproTOHA.
3aKOH COXPAaHEHMS UMITyJIbca. PEaKTUBHOE IBU)KEHHE.

4. Pabora mocTosiHHOW M NepeMeHHOM cuibl. JHeprus. Kunetnueckas
sHeprus. [loTeHnmanbsHOe 1Mose CUIl ¥ NOTEHIMAJIbHAS SHEPTHSL.

5. Junamuka TtBepporo Ttena. lloctymatenbHoe W BpamaTeNbHOE

NBIKeHUEe Tena. MomeHT cuiibl. KuHeTndeckas SHeprusi Bpalllalolierocs Tena.
MowmenT unepiiuu. OCHOBHOM 3aKOH JTUHAMUKH BPAIIaTEILHOTO JABUKCHHUS.

6. ['apmonnueckoe KonebaTenbHOE JBIKEHHE U €ro  OCHOBHBIC
XapakTepUCTHKU. BekTtopHas paumarpamMmma. CoOOCTBEHHBIE HE3aTyXawIIne U
3aTyxaroliue Kojaeoanus. MasTHUKH.

7. Bomubl B ynpyrout cpeae. IIpomonpHble W NONEPEYHBIE BOJIHBL.
VYpaBHenue Oeryiiei BOJIHBI (TUIOCKOW U cheprudecKoi).

8. OHeprusi, nepeHocuMasi BoJiHOW. MHTepdepenuus BoaH. Crosume
BOJIHBI. AKYCTUYECKHE BOJIHBI.

9. OCHOBHBIE ~ TIOJIOXKEHUS ~ MOJIEKYJSIPHO-KMHETUYECKOM  TEOpHHU.

OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPHH U CJIEACTBUE U3 HETO.
3aKoH pacrpeeieHnsi MOJIEKYII 0 CKOpoCTsIM MakcBeliia.

10. bapomerpuueckas dhopmyna. Pacnpenenenue bonpimana.

11.  Cunbr 151 MOTEHIMaJIbHAs SHEprus MEKMOJIEKYIISIPHOTO
B3auUMOJAECUCTBUA. Y paBHeHHE Ban-nep-Baansca.

12. DOkcnepuMeHTalbHbIe M30TEpPMbI peanqbHOro raza. dddext Jxoyns-
Tomcona. C:xr>keHHUE Ta30B.

IMepeuenn Bonmpocos Kk 3auéry(cemectp 3):

3akoH Kynona.

DIEKTPUYECKOE TI0JIE U €r0 XapaKTEPUCTHUKHU.

PaboTa cuit 3eKTpu4ecKoro moJis.

['padmueckoe n3006paxeHune IMEKTPUIECKOTO MOJS.
[ToTOK BEKTOpa HANPSKEHHOCTH 3JIEKTPUYECKOTO MTOJISL.
HanpskeHHOCTh M MOTEHIMAN MOJIs TOYEYHOT0 3apsijaa.
Teopema ['aycca.

3akoH Kynona, kak cieactsue TeopeMsl ['aycca.

cLONoakrwdE



Q. PaboTa mo nepemeniennro 3apsiaa U3 0OJTHONH TOUYKH B IPYTYIO.

10. BsiBog Teopemsl ['aycca u3 3akona Kynona.

11. Kakas pusudeckas BeIuynHa U3MEPSETCA B SJICKTPOH-BOJIbTAX.

12.  Tunsl qusnexTpukoB. [lonspuzanus 1UIEKTPUKOB

13. Cerueroanextpuku. Touka Kropu.

14. Dnektpuueckas EMKOCTb, ONPEACIICHUE, AUHULIBI U3MEPEHUSI.

15. ITlocnenoBarenbHOE U MapaieIbHOE COSTUHEHNE KOHEHCATOPOB.

16. TlocTostHHBIN >MeKTpUUEcKHii TOK. 3akoH OMa JiJIs yJacTKa IeTH.

17. PaboTa u MOITHOCTH MMOCTOSTHHOTO JIEKTPUUECKOTO TOKA.

18. IlocnemoBarenbHOE U MapaLICTLHOE COSTUHEHNE PE3UCTOPOB.

19. 3akon Oma 175 MOJHOU IEMH.

20.  3axon /Ixoyns — JIeHma.

21. IIpaBuna Kupxroda.

22. MarunutHoe noje. ['papudeckoe n300pakeHne MarHuTHOTO MOJIS.

23. MarHuTHOE MOJI€ U €r0 XapaKTePUCTHKHU.

24. 3akon buo-Casapa-Jlamaca, ero npuMeHeHuUe.

25. MarnuTHo€ 1oJjie MpSIMOro MpoBoia OECKOHEYHOM JITTMHBI.

26. MarnuTHOE 1oJj€e B IIEHTPE KPyroBOro TOKa.

27. BzaumopeiicTBre napauieIbHbIX TOKOB. 3aKOH AMIiepa.

28. JleiicTBHE MarHMTHOTO TOJISI HA JABMKYIIHMICS 3apsi.

29. Cwuna Jlopenma.

30. JIBmwxkeHHE 3apsHKCHHBIX YaCTHIl B MATHUTHOM TIOJIE.

31. SIBneHume AIEKTpOMarHUTHOW MHIYKIUH. 3aKoH Dapases.

32. VHIyKTHUBHOCTH KOHTYDA.

33. Camomnaykuusa. I1C caMOMHIYKITUH.

34. Toxwu npu pa3MbIKaHUH U 3aMBIKAaHUH TICTIH.

35. Bzaumnas uHAYKIHS.

36. TpanchopmaTopsl.

37. DHeprus MarHUTHOTO TOJIS.

38. Jlua — u mapaMarHeTUKH.

39. ®eppomarneruku. [letns ['uctepesuca.

40. TapmoHmMuYeckue KojeOaHUs U UX XaPAKTEPUCTUKH.

41. CBo0OomHbBIE TApMOHUYECKHUE KOIeOaHUs B KOJIeOATETHHOM KOHTYPE.

42. JluddepennmanbHoe YpaBHEHHE CBOOOTHBIX 3aTyXaroIMX
KOJICOaHMIA.

43. IlepemeHHBIH TOK.

44, R, L, C Buenu nepeMeHHOTO TOKa.

45.  MourHocTs, BbijiesieMas B IIeNy MIePEMEHHOT0 TOKa.

46. YpaBHenne MakcBesa Jjisi 3JIEKTPOMAarHUTHOTO TOJIA.

IlepeyeHb BONpocoB K 3a4€Ty (cemectp 4):

1. OcHoBHbI€ 3aKOHBI ONTUKH. [l0JIHOE BHYTpEHHEE OTpaKEHUE.
2. Toukue nuH3b1. 300paxkeHne ¢ MOMOUIBIO JIUH3.

3. dopMyiia TUH3HIL.



R BR©0O~NO O A

15.
16.

0.
1.
2.
13.
14,

Jlyna (yBeIMYHUTEIBbHOE CTEKJIO).

J1anbHO30PKOCTh U OJIM30PYKOCTh. PaccTosiHuEe HaMITydIlero 3peHust
Aobepparus (MOrpenrHOCTh ONITUYECKUX CUCTEM).

DHEpPreTUYEeCKUe U CBETOBBIE (POTOMETPUUECKUE BETUYHUHBI.
KopnyckynsipHast 1 BOJIHOBasi TEOPUM CBETA.

[Tpunumn ['rolirenca — 0CHOBa BOJIHOBOM TEOPHUU CBETA.

[TpuHumn ['roiireHca u 3aK0HbI NPEJIOMIIEHUS U OTPAXKEHUS.
HuTepdepentus ceera. Onbit FOHra.

WuTepdepenius cBeta B TOHKUX MIEHKAX (0OIIMe MPEACTaBICHUS).
Kospua HerotoHa.

[Tpumenenue untephepenun. [IpocBeTnéHHas onTHKA.
Hudpakuus ceera

[Tpunuun ['roitrenca u uarepdepeHuus

Hudpakuuss Dpaynrodepa Ha omHoit menn Pacnpenenenue

HNHTCHCHUBHOCTH CBCTA.

17.
18.

Poanes.

19.
20.
21.
22,
23.
24,
25.
26.

217,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.

Hudpakunonnas pemérka. Pacnpenenenue "HTEHCUBHOCTH CBETA.
Pa3pemaromas crnocoOHOCTh. onThyeckux mpudopos. Kpurepuit

Paspemaromas cnocoOHOCTs MUKPOCKOIIOB M TEJIECKOIIOB.
Paspemiaromas cnocoOHOCTS Ti1a3a.

EcTecTBEHHBIN U NOJIIPU30BAHHBIN CBET.

[Tony4yeHne NOJAPU30BAHHBIX JIyUYEH.

3akoH Mairoca.

Bpaienne miocKkoCTH NOJISIpU3alnH.

JIBOiTHOE MydenpenoMIIEHHUE.

[TonspuzarnmonHsie mpu3Msbl (ipu3Ma Hukoms) u noisipouib.
Jucniepcus ceera

3aBUCHUMOCTh TTOKA3aTeNs MPEJOMIICHHS OT JITTUHBI BOIHBI.
Panyra — npumep nucrniepcum.

TennoBoe U3IIy4eHUE U €ro XapaKTEPUCTUKH.

3akon Kupxroda.

3akonbl Ctedana — bonpliMana u cmenienus Buna.
®opmyna Panes — Jxunca.

KBanToBas runoresa [1nanka. ®opmyna [lnanka.
TernaoBble UICTOYHUKH CBETA.

Bueunuii u BHyTpeHHUI GoTO3(DPEKT.

VYpaBHenue DitHIITeiHA 15 BHEHIHETO (oTodddeKTa.
Mopenu atoma Tomcona u Pezepdopna.

JInHenyaTeI CIEKTp aToMa BOAOPOIA.

Cnexrtpanbhblie cepun Jlaitmana, bansmepa, [1amena aroma Bogopoa.

40. IToctynatst bopa.
41.Cnektp atoma Boaopoaa no bopy.



TunoBble TECTOBBIE 32 JAHNS
Paznen 1. KunemaTtuka u tuHaMuKa moCcTynaTeIbHOTO, BpallaTeIbHOTO U
K0J1€0aTeNbHOTO ABUKEHUN
Tewma 1.

1 ITIOJIOXKEHME MATEPHAJILHOM TOUKHU B 3AJTAHHOM CUCTEME
OTYETA 3AJIAET..
A)paanyc-BeKTOp
B)sueprus
C)yckopeHue
D)ckopocTtb
E)macca
(Oranon: A)
2. BEKTOP ITEPEMENIEHUA 9TO ...
A) BEKTOp COEIMHAIONINYN HAYaTbHYIO U KOHEYHYIO TOUKHU My TH
B) nuHus B mpocTpaHCTBE, KOTOPYIO OMUCHIBAET TOYKA MIPH IBHKCHHUH
C) BeKTOp, COEUHSIONINM HayaJl0 KOOPANHAT U KOHEUHYIO TOUKY IIyTH
D) nnuHa myTH
E) nunusa coeaunstonias Hayaio KOOPAUHAT, KOHEYHYIO TOUKY ITyTH U HA4ajo
KOOpJIMHAT
(Oranon: A)
3. JIMHUA B ITPOCTPAHCTBE, KOTOPYIO OITMCBIBAET TOUKA ITP1
JBMXEHUU OTO...
A) nepemelieHue
B) TpaekTopus
C) paguyc-BeKTOp
D) nnuna nytu
E) nunusa coeauHsIomas Hayaiao KOOpAMHAT, KOHEYHYIO TOUKY MYTH U HA4aJIo
KOOpJIMHAT
(Oranon:B,D)
4. BEKTOP COEJIUHAIONINIT HAYAJIBHYIO M KOHEUHYIO TOUKH
I[TYTU 3TO...
A) nepeMelleHne
B) tpaekTopus
C) paguyc-BeKTOp
D) nnuna nytu
(OtanoH:A)
5. BEKTOP, COEJIUHAIOIIMNIT HAYAJIO KOOPJIMHAT 1 KOHEUHVYIO
TOYKY IIYTU ITO...
A) nepemelnieHue
B) tpaekTopus
C) paguyc-BeKTOp
D) pnuna nytu
(Qranon: C)
6. TPAEKTOPUA OTO...
A) BEKTOp, COEIUHSIONINI HaYaIbHYIO U KOHEUHYIO TOUKHU TyTH



B) nuHMS B mpocTpaHCTBE, KOTOPYIO OMUCKHIBAET TOYKA MTPH IBIKCHHUH

C) BeKTOp, COEIMHSAIONINM HaYaI0 KOOPAUHAT U KOHEYHYIO TOUKY ITyTH

D) nnunHa nytH

E) nuHMS coeanHSIONIas HAYaJI0 KOOPAWHAT, KOHEUHYIO TOUKY ITyTH U HA4aJlo
KOOpIMHAT

11. YueOHO-MeTOAHUIECKOE 00€ecTIeYeHue TUCIMIIINHDI

11.1. Pekomenayemas qureparypa

1. TIlaBmoB, A. M. Kypc obmeit ¢puszuku. Mexanuka / A. M. I1aBioB ; nmon
penakiuenr A. M. IlaBnoBa. — MockBa, MxeBck : PerynsipHas um xaoTudeckas
nuHaMuka, MHCTUTYT KOMIBIOTEpHBIX HcciaenoBanui, 2019. — 412 ¢. — ISBN
978-5-4344-0717-5. — Tekct : BICKTPOHHBIA // DIEKTPOHHO-OMOIMOTEUYHAs
cuctema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/91939.html .
— Pexxum noctyna: Jjisi aBTOPU3HP. MOJIb30BaTeNeH

2. Tloroxmx, C. A. ®wusmka. COOpHHMK 3amad. OIJIEKTPOMArHETH3M,
KoJIcOaHHUS W BOJIHBI, ONITHKA, KBAHTOBAs U sjaepHas pusuka : yueOHoe mocooue /
C. A. Iloroxux, C. A. CtpensioB. - HoBocuoupck : HI'TY, 2020. - 120 c. - ISBN
978-5-7782-4163-3. - Tekcrt : smekrponnsid // DBC "KoncynpranT cryaenra :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785778241633.html . -
PexxuMm nocryna : mo noAmnucke.

3. Craructuueckas ¢usuka. Yacts 1. Tepmogmnamuka : y4eOHO-
Meroanueckoe mocobue / cocrasutenu E. E. T'opbGenko [u ap.]. — Jlyrauck :
Kuwnrta, 2021. — 84 ¢c. — TekcT : AMeKTpOHHBIN // DIeKTpOHHO-OUOIMOTEeUHAs

cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/111212.html
. — Pexum nocrtyna: mis apropusup. Ilons3oBarenein

4. Craructuueckas ¢usuka. Yacte 3. TepMoauHaMHuKa U CTaTHCTHYECKAs
(¢u3MKa HEpPaBHOBECHBIX COCTOSHMA : ydeOHO-MeToauyeckoe mnocobue /
cocraputer E. E. T'opbenko [m ap.]. — Jlyranck : Kawmra, 2021. — 92 ¢c. —
Tekcr : ameKkTpoHHBIM // DnexktpoHHO-OmMOmMoreyHass cucrema [IPR BOOKS :
[catiT]. — URL.: https://www.iprbookshop.ru/111214.html . — Pexxum mocrtyma:
JUI aBTOPU3UP. M0JIb30BaTENEN

5.  Jmutpuena, E. M. ®usuka : yueoHoe nocodue / E. U. JImutpuena. — 2-
¢ m31. — CaparoB : At [Iu Op Menua, 2019. — 143 c. — ISBN 978-5-4486-
0445-4. — TexkcT : PAEKTPOHHBIN // DnekTpoHHO-OuOMMoTeuHas cucrema [PR
BOOKS : [caiitr]. — URL: https://www.iprbookshop.ru/79822.htm . — Pexum
JOCTyMa: JIJIsl aBTOPU3UP. MOJIb30BaTENeH

6. KomeneB, D. A. Monekymsipaas ¢usuka. TepmonuHamuka : y4eOHO-
meroanueckoe mocooue / D. A. KomeneB. — Hoocubupck : HoBocubupckuii
roCyJapCTBEHHBIM TexHUuyeckuil yHupepcuteT, 2019. — 46 ¢. — ISBN 978-5-
7782-3995-1. — TekcT : 3IEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAs] CHUCTEMa
IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/98718.html . - Pexxum
JIOCTYTIA: JJIsl aBTOPU3HP. MOJIb30BATENEH



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

7. Ilepmunos, A. B. O0mias ¢usuka. 3agauu ¢ pelIeHus MU : 3a1a4HuK / A.
B. Ilepmunos, 0. A. bapkoB. — CaparoB : By3oBckoe oOpazoBanue, 2020. —
725 ¢. — ISBN 978-5-4487-0603-5. — TekcT : 3J€KTpOHHBIN // DIEKTPOHHO-
OubIMoTeUHas cucrtema IPR BOOKS : [caitT]. — URL.:
https://www.iprbookshop.ru/95156.html . — Pexum goctyma: Ui aBTOPHU3HP.
nosb3oBareneit. - DOI: https://doi.org/10.23682/95156

11.2. Ilepuoguyeckue U3IaHUs
He UCNONb3YIOMCSL

11.3. HopMaTHBHO-IPABOBbIE AKTHI M HHbIE IPABOBbIE IOKYMEHTbI
He UCNONb3YIOMCS

11.4 llepeyeHb 31eKTPOHHO-00Pa30BaTEJIbHBIX PECYPCOB

1. Kimnaes 10.B., Kopuarun C.A. Ontuueckas cKaMbsi: METOJ. YKa3. K
naboparopuoit padote / FO0.B. Knunaes, C.A. Kopuarun. — TeKCT 371eKTPOHHBINA —
URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=29317&rashi
renie=docx .

2. Kimnaes FO.B., Kopuarun C.A. M3yueHue MUKpOCKOIIa: METO/I. YKa3.
K JaboparopHoit padote / FO.B. Knunaes, C.A. Kopuarun. — TeKCT 3JI€KTPOHHBIN
URL:

http /ltechn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?lIdResurs=29318&rashi
renie=docx.

3. Kmunaes 1O.B., Kopuarun C.A. PedpakTomerp: meToa. yka3. K
naboparopnoit padote / FO.B. Knunaes, C.A. Kopuarun. — TeKCT 3JI€KTPOHHBINA —
URL.:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=29322&rashi
renie=docx.

4, KimnnaeB 1O.B., Kopuarun C.A. IIpoBepka 3akoHa Maintoca: METO/I.
yka3. k mabopatopuoit pabore / F0.B. KmmnaeB, C.A. Kopuarun. — Tekcr
AIEKTPOHHBIN URL:

http://techn.sstu.ru/new/SubjectFGOS/ InsertStatlstlka aspx?ldResurs=29324&rashi
renie=doc.

5. Kmunaes 10.B., Kopuarun C.A. Onpeaenenue noctositaaoi Credana -
bonbliMaHa ¢ MOMOIIBIO ONTHYECKOTO MUPOMETPA: METOJ. yKa3. K JIabopaTOpHOH
padore / HO.B. KnunaeB, C.A. Kopuarun. — Tekct anektpoHHsii — URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=29325&rashi
renie=doc (mata oOpamenus: 13.10.2021)

6. Kimunaes 10.B., Kopuarna C.A. MoOMEHT WHEpIMU: METOH. YKa3. K
nabopatopHoit padore / F0.B. Kiunaes, C.A. Kopuarun. — TekcT 31meKTpOHHBINA —
URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=29326 &rashi
renie=doc.


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

7. Knunaes 10.B., Kopuarun C.A. KoaduimeHt tpeHusi, CKOIbKEHHs
U MOKOSI: METOJ. yKa3. Kk jJabopaTtopHoii padore / HO.B. Knunaes, C.A. Kopuarus.
Tekct AJICKTPOHHBIN URL:
http /ltechn.sstu.ru/new/SubjectFGOS/InsertStatistika. aspx’)IdResurs 29327 &rashi
renie=docx.

8. Kimmnae 10.B., Kopuarun C.A. Mopayne FOHra: meroa. ykas. K
nabopatopHoii padote / FO.B. Knunaes, C.A. Kopuarun. — TekcT 37eKTpOHHBIA —
URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=29328&rashi
renie=doc.

11.5 DneKTpOHHO-0UOINOTEYHbIE CHCTEMBI
1. «BBC IPRbooksy,

2. «39BC elibrary»

3. ObC «KOHCVYJIbTAHT CTYJEHTA»

11.6  Pecypcbl  uMHGPOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOW  ceTH
«AHTepHeT»
- OBC «YHHBepCcUTETCKass HayYHO-TexHHUYeckas ondmuorekay (http://lib.sstu.ru);
- DBC «Emunoe okuo» (http://window.edu.ru );
- OB muccepranmii Poccuiickoii rocynapctBeHHor onbamoreku (https://dvs.rsl.ru);
- MeXayHapoHas pedeparuBHas 6a3za qaHHbIX Scopus (https://www.scopus.com);
- MexnayHapoaHas pedepatuBHas ~6aza  ganHeix Web  of  Science
(http://apps.webofknowledge.com) u np.
Uemounuku  MOC  OTH  CI'TY  (http://techn.sstu.ru/new/SubjectFGOS/
SpisokPredmetow.aspx )

11.7. IleyaTHbIE U JIeKTPOHHBIE 00pa3oBaTe/ibHbIE pecypchl B (hopmax,
aJanTUPOBAHHLIX [UIS CTYAEHTOB ¢ OIrPAHHYEHHBIMH BO3MOKHOCTSAMH
310POBbA (IJIs TPYII U IOTOKOB ¢ TAKUMM CTYJA€HTAMHU)

1. ApantupoBannas Bepcus HODb, nnga ucnonb3oBaHus HHBaNWIAMU M
JIUIIaMH C OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3I0POBBSI

Obyuarowuecs u3 uucia uneaiudos u auy ¢ OB3 obecneyenvt neuamuvimu u
(unu) 2/IeKMPOHHBIMU 00pazosamenvHbIMU  pecypcamu 8 Gopmax,
aA0anmupoBaAHHbIX K 02PAHUYEHUSAM UX 300POBbAL.

12. UndopManmoOHHO-CIPABOYHbIE CHCTeMbl W HNpodeccHOHATBLHbIE
0a3bl JaHHBIX

OOGyuaronuMcst obecriedeH A0CTyn (yIaJleHHBI JOCTYI), B TOM 4YHUCIE B
cilydae IPUMEHEHUS AJICKTPOHHOTO 00yUYEHHS, TUCTAaHITMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTHM, K COBpPEMEHHbIM MpodecCUOHAIbHBIM 0a3aM  JaHHBIX U
MH(OPMAIMOHHBIM CITPABOYHBIM CUCTEMaM.


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

12.1 IlepeyeHb MHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
He UCHOIb3YIOMCS

12.2 IlepeyeHn npogecCHOHAIBHBIX 023 TaHHBIX
He UCHOIb3YIOMCS

12.3 TlepeueHb MHPOPMALMOHHBIX TEXHOJIOTHI, HCHOJb3yeMbIX NPH
OCYIIIeCTBJIEHUH 00pPAa30BaTeJIbHOIO TMpolecca MO0 JAUCHHUIJIMHE, BKJIIOYAS
nepevyeHb MPOrPAMMHOTIO o00ecTedYeHust

OOGpazoBaTenbHBIM MpoleCC MO IUCHUIUIMHE o0OecredeH HeOoOXOIUMbIM
KOMILJIEKTOM JIMIIEH3MOHHOTO M CBOOOJIHO PaclpOCTPaHIEMOro MPOrpaMMHOTO
oOecrieueHrs, B TOM YHCJIE OTECYCCTBCHHOTO IPOM3BOJACTBA  (IOJJICIKUT
OOHOBJICHUIO MPU HEOOXOIUMOCTH).

1) JIuneH3nOHHOE MPOTPAMMHOE 00ECIICYCHUE
Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint),
GoogleChrome.

2) CB00OOIHO pacmpocTpaHsIeMOe MPOrPaMMHOE 0OecTICUeHIE

Kaxnprii  oOyuarommiics B TEUYEHHE BCEro mepuoja OOydeHHUs
oOecreuynBaeTcs WHIMBUIYATbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K AJIEKTPOHHO-
OMOMMOTEYHON CHUCTEME | DIIEKTPOHHOM WH(OOPMAIIMOHHO-00pa30BaTEeIbHON

cperne.

13. MaTepuajibHO-TEXHHYECKOE oDecriedeHne

s npoeedenus  3amamuil  1eKYUOHHO20  MuUnd,  2pPYNNoevix U
UHOUBUOYANLHLIX KOHCYTbMAYUL, MEKYue20 KOHMPOsL U  NPOMENCYMOYHOU
ammecmayuy  UCNONb3YeMCs  y4yeOHas  ayoumopus,  YKOMIUIEKTOBaHHAs
CHEUAIN3UPOBAHHON MeOeNbl0 M TEXHUYECKHUMH cpeAcTBaMu oOyuenus: 20
croioB, 40 ctynpeB; pabodee MeECTO TMpemojaBaTelis; MapKepHas  JOCKa,
npoektop BENQ 631, cranmoHapHbIii TPOEKIIMOHHBIA JKpaH, CUCTEMHBINA OJIOK
(Atom2550/41°6/500, kmaBuaTypa, MbIIIb) MOAKIOYCHHBIH B CETh C BBIXOJOM B
NuTepHer u nmoctynmoM B HHPOPMAIMOHHO-OOpa3oBaTeinbHyo cpeny OTU
(pumman) CI'TY wumenn [Tarapuna FHO.A., ydeOHO-HaArIAIHBIE TIOCOOUS,
o0ecCreunBaIINe TEMAaTUYSCKUE WLIIOCTPAIMM 1O pabodeil mporpamme
JUCITUTITHBI.

Vuebnas ayoumopus 011 nposedeHus 3aHAmMUll CeMUHAPCKO20 mund,
8bINOJIHEHUSI  KYPCOBbIX pabom, meKyue2o0 KOHMPONsL U NPOMENCYMOUHOU
ammecmayuu, 2pYnnosulx U UHOUBUOYAILHLIX KOHCYIbMAYUL

YKOMIUIEKTOBaHa CHCIHMATU3UPOBAHHON MeEOeNbl0 M TEXHUYECKUMU
cpeactBamu oOydeHust: 10 cronos, 10 cTynbeB; pabodee mecto npenoaaarens; 10
kommnbiotepoB (Intel P4 /512 M6/40 1'6), mounutopsl 17' Samsung, kiaBuaTypa,
MBIIIb) TOJKIIOYEHHBIX B CETh C BBIXOJOM B HHTEpHET W JOCTynoM B
uHpopMalmoHHO-00pa3oBarenpuyo  cpeny IOTU (pmwmman) CI'TY wumenu



[Narapuna [0.A., yueOHO-HarIsAHBIC MOCOOWS, 00ECIEUNBAIONINE TEMATUICCKUE
WUTIOCTPALIUU 110 padoyei mporpaMMe JUCIUTIIUHBI.

[Iporpammuoe obGecnieyenue: Microsoft Windows XP, Microsoft Office
2010 (Word, TIO nns oOpaboOTKM pe3yslbTaTOB U TECTUPOBaHUSA MO (HUBMKE),
GoogleChrome.

Jlabopamophvie pabomvi npo8oOAmMcs 8 CledyIouUX 1a00pamopusix:

1. Vuebnas nabopamopus « Mexanuxa u monexyniapHas uzuxay.

YKOMIUIEKTOBaHa CHEUUATIM3UPOBAHHOM MEOENbI0 U TEXHUYECKUMU
cpenctBamu oOydeHus: 6 CTONOB, 12 CTynbeB; pabodee MeCTO MpernoaaBaTes;
MeJoBas JJ0CKa.

YKOMIUIEKTOBaHA 000PYI0BAHUEM
Omnpenenenrne MOMEHTa MHEPIIMA MaXOBHKa,

OnpeneneHue MOMeHTa uHepIuu MasTHUKa O0epOeka;
POu3NYECKU MasITHUK;

[TpoBepka 3akona I'yka (onpenenenue moayis KOura);
OmnpeneneHue kodphuLeHTa TPEHUS TTOKOS U CKOJIBKCHUS,
Omnpenenenue CKOPOCTU 3BYKa,;

Onpenenenre JMHAMUYECKON BSI3KOCTH JKUJIKOCTEH;
Omnpenenenue kodphuimeHTa TOBEPXHOCTHOTO HATSKCHHMS.

2. Yuebnas nabopamopus « Cmamuxay.

YKOMIUIEKTOBaHa CHEUUATIM3UPOBAHHOM MeEOENbI0 U TEXHUYECKUMU
cpeactBamu oOydenusi: 10 cronos, 20 cTynbeB; pabodee MECTO MpenojaBaTes;
MeJoBas JJ0CKa.

YKOMILTEKTOBaHAa 000PYI0BAHUEM

1. Onpenenenuie OTHOIIECHHS yAENbHBIX TernoeMkoctend Cp/Cyv;
2. DIEKTPOCTaTUYECKOE TOJIE;
3. Ompenenenne DOJIC HCTOYHMKA TMOCTOSHHOTO TOKA METOJIOM
KOMITEHCAIINH;
4. V3mepeHue dJIeKTPOEMKOCTH KOHIEHCAaTOpoB MocToM COTTH;
Omnpenenenue I/C Tepmonapsi;
DNeKTPON3MEpPUTETHHBIC TPUOOPHI;
[Tee303dhdexT
Onpenenenne MHAYKTUBHOCTH KaTYIIIKH;
Omnpenenenre yaenbHOTO 3apsiaa dIEKTPOHa METOJ0OM MarHeTPOHa,;
10. CHsATHE TIETIIM TUCTEPE3UCa;
11. Onpenenenne Touku Kropw.

3. Yuebnas nabopamopus « Onmuxa. @uzuxa meepoo2o menay.

YKOMIUIEKTOBaHAa  CIICIIMAIM3UPOBAHHON MEOCIBI0 M TEXHUYCCKUMH
cpeactBamu oOydenusi: 10 ctonos, 20 cTynbeB; pabodee MECTO MperojiaBaTes;
MeJIoBasi JI0CKa.

YKOMIUIEKTOBaHA 000PYI0BaHUEM:

NGO~ WDE

© oo ~No O

1. Konsiia HeroTona;

2 JudpakiroHHas peneTKa;

3. N3ydenue siBneHus nudpakuuu;
4 IIpoBepka 3akona Mairoca;



S. OnpeneneHne KOHUEHTPALMM BEIIECTBA B PAacTBOpE IO  yIIy
BpAILEHHS TUIOCKOCTU TOJISIPU3aIlig;

6. Omnpenenenue s(PKOCTHON TEMIEPATYpPhI Tella C MOMOIIbIO MUPOMETPa
METOJIOM MCUE3aloIIeH HUTH

1. N3yuenue sBneHust BHyTpeHHEero ¢otorddekta (poTope3uctop).

8. [Tpubop «TepMoguHAMHUKa 3BYKOBBIX KOJICOaAHU»

Pa60‘{y10 HporpaMMy COCTaBUJI /(ﬂ - } > — —— =
T\ ALk

1.¢.-M.H., ipodeccop 10.B. Knunaes




14. lono/iHeHMs1 ¥ U3MEHEHUs1 B pado4eil mporpaMmme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 roja, mpoTokos Ne

3aB. kadenpoii / /

BHecennbie n3MeHeHus yTBepxkaeHbl Ha 3acenannu Y MKC/YMKH

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






