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(cetmmanibHOCTH) 35.03.02 TexHOJIOTHS JIECO3arOTOBUTENIBHBIX M IEPEBOIIEPEpadaTHIBAIOIINX
IIPOU3BOJICTB

IIporpammy cocraBuiIn:

JIOLICHT C y4CHOM CTENCHBIO duX COI'JTACOBAHO J1.C. Macac
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa pusuku u xumun

(HammMeHoBaHUe Kadeaphl)
11.02.2026 POTOKOJ No 8

(mara)
3aBenyromnuii kageapoit COI'JTACOBAHO A.C. MacneHHHUKOB

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToOM (MHCTUTYTOM), BBIITYCKAIOIIECH(MH )
kadeapoi(amn).
COOTBETCTBYVYET pgeiictByromeit OII.

3aBenyromnuii kageapoit COI'NTACOBAHO P.X. laitnynnun
(M1.0. ®amunus)

[Ipencenarens MeTomuyeckoil komuccuu (akyiapbTeTa (MHCTUTYTA), B KOTOPBIM BXOAMT
BBHITTyCKaromas kadeapa

COT'JTACOBAHO J.W. MyxopToB

(M1.0. ®amunus)

Okcnept(sl): Kponnotos Anekcanap EprenbeBuy, 3amecturens qupekropa OOO "[laitn"

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 19.02.2026 r.
Crneruamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. CmupHosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS

KOMIIETECHINH KOMIIETECHINH
1. VK-1 VYK-1.1 Bemonnser 3HaHus: OyHIaMeHTaIbHbIE 3aKOHBI IIPUPOJBI U
Cnocoben [IOMCK HEOOXOAUMOM JIIs1 |OCHOBHBIX (PM3UUYECKHX 3aKOHOB B 00JaCTH
OCYIIECTBIIATh  |pEIICHUS TIOCTABJIEHHON |MEXaHUKH, MOJIEKYJISPHOU QU3UKH U
IOUCK, 3azaud nHGOpMALUH, €€ |TEPMOJUHAMUKY, DJIEKTPUUECTBA U MATHETU3MA,
KPUTHYECKHH  |KpUTHYECKHI aHAIN3, KoJIeOaHUI ¥ BOJIH, BOJTHOBOM ONTUKH; TPUIHHHO-
aHaJu3 U cuHTe3 |00001IeHne U CJIE/ICTBEHHBIE CBSA3HM B PU3NYECKUX 3aKOHAX,
uHoOpMaIMK,  |IpeacTaBIeHHe Ha 001aCTH UX IPUMEHUMOCTH.
OPUMEHSTh OCHOBE 3HaHUHI yMenusi: [[puMeHsATs OCHOBHBIE 3aKOHBI U3
CHUCTEMHBIN €CTECTBEHHO-HAYYHBIX  |Pa3IMYHBIX 00JacTed GU3UKH It OOBACHEHHS
NOXO/ JJIs JUCLUTUTMH U (bu3nUeCKuX SBICHUNA U KCIIEPUMEHTOB.
pelieHus COBPEMEHHBIX HABBIKH: Y CTaHABJIMBAThH U IpadUIecKu
IIOCTaBIEHHBIX  |UH(DOPMALIMOHHBIX HPEICTaBIATh IPUUUHHO-CIIEICTBEHHbIE CBS3U B
3a71a4 TEXHOJIOT M (MBUYECKUX 3aKOHAX.

YK-1.3 Boibupaer
ONTUMAaJIbHBIA BAPUAHT
pelLleHus 3aJa4uu,
apryMEHTHPYsI CBOU
BBIOOp

3HaHuA: [[pU4rMHHO-CIIEICTBEHHBIE CBSI3U B
(M3UYECKUX 3aKOHAX, 00JaCTH MX MPUMEHUMOCTH B
paszzenax MeXaHuKH, MOJICKYJIIPHOU (pHU3UKH U
TEPMOJIMHAMUKHU, JIEKTPUUYECTBA U MAarHETU3Ma,
KoJIeOaHMI ¥ BOJIH, BOJTHOBOI ONTHKH.

yMeHus: [cnionb30BaTh CTaHAAPTHBIE AIITOPUTMBI
poBeJeHUS PUBNYECKUX IKCIIEPUMEHTOB U
00pabOTKM UX PE3YJIbTATOB.

HaBbIKkH: [IpoBeneHNs GU3NUECKUX U3MEPEHU U
WCIIOJIb30BaHMS HA MTPAKTHUKE OCHOBHBIX 3aKOHOB
buzukn.

VK-1.4 PazpabaTsiBaeT
BapUaHTHI PEIICHUS
po0JIEMHON CUTYyalllH
Ha OCHOBE CHCTEMHOI'0
M0/IX0/1a M| KPUTHYECKOTO
aHaJn3a JIOCTYIHBIX
HUCTOYHHUKOB
uHpopMaun

3Hanus: OCHOBHBIC (PU3UUYECKHE 3aKOHBI B pa3ieiie
MEXaHUKH, TEPMOJIMHAMUKH, HJIEKTPUUECTBA U
Mar"eTusmMa, KojieOaHui ¥ BoJIH; 00JIaCTH UX
MIPUMEHUMOCTH.

yMenusi: Vcrnonbp30BaTh CTaHJapTHBIE aJTOPUTMBbI
pelIeHus KOMIUIEKCHBIX 3a/1a4 10 (hU3HKE.

HaBBIKM: PereHunss KOMIJIEKCHBIX (U3MYECKUX 3a/1a4
Y UCIIOJIb30BAaHUS HA MPAKTUKE OCHOBHBIX 3aKOHOB
bu3UKH.




2. OIIK-1
Crniocoben
peliaTh TUIOBbIE
3a7a4u
npodeccruoHalb
HOU
JESITEIIbHOCTH
Ha OCHOBE
3HAHUU
OCHOBHBIX
3aKOHOB
MaTeMaTHYECKU
X"
€CTECTBCHHBIX
HayK C
IPUMCHCHUEM
uH(pOpMaITMOHH
o-
KOMMYHHKAITIOH
HBIX TEXHOJIOTHUM

OIIK-1.1
JleMoHCTpUpYyET 3HaHUE
OCHOBHBIX 3aKOHOB
MaTEMaTHYCCKUX U
€CTECTBCHHBIX HAYK,
HEOOXOAUMBIX I
pEIICHUS TUIIOBBIX 3a]1a4
B 00JIaCTH JI€CO3ar0TOBOK
U JiepeBoIepepadboTKH

3HaHusi: [[pyarHHO-CIIeICTBEHHBIE CBS3U B
(u3MUECKHUX 3aKOHAX, 00JIACTU MX PUMEHUMOCTH B
pasJiesiax MEeXaHUKHU, MOJICKYJISIPHOH (DU3UKH U
TEPMOJMHAMHKH, 3JICKTPUYCCTBA U MarHETH3MA,
KoJIeOaHHUI ¥ BOJTH, BOJTHOBOW ONTHUKHU H
BO3MOXKHOCTb UX UCIIOJIB30BAHUS [UIS PEIICHHS 33/1a4
B 00JIACTH JIECO3arOTOBKH U 1E€PEBOOOPAOOTKH.
ymeHusi: Vcronb30BaTh cTaHIAPTHBIE AITOPUTMBI
NPOBEJCHUS PU3MYECKUX IKCIIEPUMEHTOB U
00pabOTKH UX pe3yIbTaTOB.

HaBbIku: [IpoBenenuns Gpusnyeckux u3MepeHni u
UCIIOJIb30BAHUS HA MPAKTUKE OCHOBHBIX 3aKOHOB
bu3UKH.

OIIK-1.2 Ucnons3yer
3HAaHHUSA OCHOBHBIX
3aKOHOB
MaTEMAaTHYECKUX U
C€CTCCTBCHHBIX HayK JJIA
PEIICHUS TUIIOBBIX 3aJ1a4
B 00JIACTH J1I€CO3ar0TOBOK

3HaHus: [101X0BI U METOIBI, UCTIONIB3YEMBIC JIIIS
MOCTPOCHUS (PU3UIECKON KapTHHBI MUPA U3
KJIACCUYECKOM, CTATUCTUYECKOW KBAHTOBOW (hU3UKH.
ymeHusi: [IpuMeHsATh OCHOBHBIE 3aKOHBI U3
pa3IMyHBIX obsacTel (GU3MKH 111 OOBACHEHUS
(U3HYECKUX SIBJICHUN U SKCIICPUMEHTOB.

HaBBIKH: PerieHns TUTIOBBIE 3a1a9u IO (PU3HKE.

[TprMeHSITh OCHOBHBIE 3aKOHBI U3 PA3TMYHBIX
obnacreit pu3uku 1151 00BICHEHHUS PU3HUECKUX
SIBJICHUI U 3KCIIEPUMEHTOB.

U JiepeBonepepadoTKu

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnunianHa otHocuTes K o0s3aTenbHoi yactu OITOIL.

JucnunnuHa sBIseTcs 00s53aTeIbHON

Jns  nponomkeHus  (GopMUpOBaHMS — 3asBICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI — 3HAHMS
npenumectsyommx auctuminH: @unocopus (YK-1), Marematuka (YK-1), Hauepratenbhas
reomeTpus u uHkeHepHas rpaduka (YK-1), Matematuka (OITK-1), Xumus (OITK-1)

W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM Ui MPOJOJDKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIETCHIMH B cleAyroummx aucuuiuinHax: OcHOBbI HaydHbIX —uccnenoBanuii  (YK-1),
I'mppasnuka (OIIK-1), Temnorexnuka (OIIK-1), Dnexrporexnuka (OIIK-1); rocymapcTBeHHOIM
UTOTOBOM aTTecTanuu B (hopMme: BhINoiHEHNE U 3alnTa BBITYCKHONW KBaTHM(PHUKAIIMOHHON paboThI
(YK-1), BeimosiHeHue U 3aiurta BITYCKHOM kBanudukaunoHHoi padotst (OITK-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIIUN HMCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peaNM3yIONIUE JIESITEIBHOCTHBIN, JINYHOCTHO-OPUEHTUPOBAHHBINA, IPaKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMHU CTPAaTErMUECKUMH TEXHOJIOTHSAMU SIBISIFOTCS: JIEKIIMOHHBIE 3aHSTHS, TPAKTUUYECKUE U
1a00paTOPHBIE 3aHATUSA, IPOLEAYPBl CAMOOOyUEHUS

Ha noctwxeHune KOHKPETHBIX Iened OoOydeHHs HalpaBlIEHBI
TEXHOJIOTUH: 3aJIaHus1, UHPOPMALIMOHHBIE, KITaCCUYeCcKast JISKLIUs

IMPUMCHACMBIC TAaKTUYCCKUC

Paznen 4. COAEPXXAHUE JJUCHUITJIMHBI

2 cemecTp



Bunsl 1 TeMbI 3aHATHH

KomanuectBo
JacoB

dopmupyembie
KOMIICTCHIINU

MexaHuKa

36

Jlexuus. Jlekuus 1. dusnka kak Hayka o aABwkeHuu. Knaccuueckuit
NOJAXOJI K ONIMCAHUIO MEXAHUYECKOTO IBUIKEHUS.

1

[Ipaktuueckoe 3anstue. [Ipaktuka 1. Knaccuyeckuii moaxon k
ONVCAHUIO MEXAHUYECKOTO ABIDKEHUS.

3amaHus U1 CAaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBITIOJTHEHUE
1. [TpopaboTKa TeOpeTUUECKOro MaTepraia mo reMam (y4aeo.
nocodue, JIeK. Kypce):

- Kunemaruka marepraibHON TOUKHU U TOCTYNATEIBHOTO
JBUKEHHS TBEPJIOTO TEa;

- lunamuka MaTepuanbHONH TOYKU U MOCTYNATEIbHOTO JBUKCHHUS
TBEP/OIO TEJA;

- Pabota u Mmexanuueckas Heprusi. 3aKOHbI COXPAHEHUS B
MEXaHHKE;

- lunamuka BpamaTeIbHOTO ABHKEHUS TBEPIOTO Tea.

2. BoinmonHeHne MpakTUYECKUX 3aJIaHui (AJIEK. Kypce):

- CamoctosrenbHas pabota 1 "Mexanuka',

- PacuetHo-Tpaduueckas padora 1 "CraTuctudeckas o0paboTka
pEe3yIbLTATOB DKCHEpUMEHTA" .

34

OIIK-1, VK-1

MouJaekyasipuasi (U3HKa ¥ TEPMOJIUHAMHUKA

36

Jlexuus. Jlekuust 2. MonekynspHas pu3nKa ¥ TEPMOJIUHAMUKA.
CraTtuctu4eckuii 1 TEpMOAMHAMUYECKUN METObI UCCIIEIOBAHMS
BEIIIECTBA.

[Tpaktuyeckoe 3ansrue. [Ipaktuka 2. CraTuCTUYECKUNA U
TEPMOIMHAMHYECKUNA METO/IbI UCCIIEI0BAHMUS BEIIECTBA.

3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOJTHEHHE
1. I[TpopaboTka TeOpeTUUECKOTO MaTepraia o reMam (yueo.
nocobwue, MeK. Kypc):

- MonexynsipHO-KHHETHYECKas TEOpHS HICATbHOTO Ta3a;

- DrieMeHTHI cTaTucTHYecKoi ¢pusukn. Pactipenenenne MakcBema.
Pacnpenenenue bonbimana. TemnoeMkocTh rasa;

- SIBnenus nmepeHoca B razax. OMIUPUUECKUE YPaBHEHUS
nepenoca: ®uka, @ypre u HproTOHA;

- OcHOBBI TepMOAMHAMHUKH. [I[pruMeHeHe nepBoro Havana
TEPMOJIMHAMHKH K H30mporieccam. TepMoIuHAMAYECKHA ITUKIT.

2. BeimonHeHNe MpakTUYECKUX 3a1aHui (3TEK. Kypc):

- CamocrostenpHas padota 2 "MonekynsipHas pusnka u
TepMOJIMHAMUKA'";

- Pacuetno-rpaduueckas padora 2 "Onpenenenne kodpduimenta
[Tyaccona Bo3nyxa merosioMm Knemana-Jlezopma ¢ 3amuToii B
TECTOBOM (hopMare.

34

MHas koHTaKTHas pa60Ta:

OIIK-1, VK-1

3 cemecTp

Bunasl 1 TeMbI 3aHATHH

KommuectBo
4acoB

dopmupyemsbie
KOMIIETCHIIUU

BHGKTqueCTBO U MAarHeTHUu3M.

37

Jlexuus. Jlekuus 3. EquHoe anekTpomMarHuTHoE mojie. OCHOBBI
Teopun MakcBeina.

1

JlaGopatopHas paborta. Jlaboparopnas paborta 1.

OIIK-1, VK-1




BKCHepI/IMeHTaHBHOG HCCICIOBAHNEC NMHAYKTHUBHOCTH KAaTYyIIIKH.

3agaHus U1 CAaMOCTOSTENIbHONU PabOThI, B TOM YHCIIE BBHITIOJTHEHUE

1. [TpopaboTKa TeOpeTUUECKOro MaTepraia mo reMam (y4aeo.
nocodue, JeK. Kypce):

- DIIEKTPOCTATUYECKOE I10JI€ TOUYCUHOT'O 3apsia, 3apsSKEHHOTO
tena. [IpoBOAHMK B 3JIEKTPUUECKOM IIOJIE;

- 3aKoHBI OCTOSTHHOTO Toro. Kitaccuyeckas Teopust
AJIEKTPONPOBOIHOCTH;

- MarauutHoe noJje moCTOSTHHOTO TOKa. 3aps/ B 2JIEKTPUYECKOM U
MarHUTOM TIOJISIX;

- DIIleKTpUYecKoe moJie B BelecTBe. MarHuTHoe 1oJie B BEIIECTBE.
2. IloaroroBka (MeTO. YKa3aHus) U 3amiuTa (3JeK. Kypc)
nabopaTopHO# paboThI "DKCIIEPUMEHTAITBHOE UCCIIEIOBAaHUE
MHAYKTUBHOCTH KaTyIIKHU":

- HallMCaHUe KOHCIIEKTa B COOTBETCTBUU C METOANYECKUMHU
YKa3aHUSM;

- 3aIlI1MTa BHIMOJIHEHHON 1Ta00paTOpHON pabOThl B TECTOBOM
dbopmare.

3. BeinmonHeHue NpakTUYeCKUX 3aJaHuil (3J1eK. Kypc):

- CamocrostenpHas padota 3 "DneKTpuuecTBO U MarHeTusm";

- PacuetHo-rpaduyeckas padora 3 "Onpenenenue yaeabHOTO
3apsiia AJIEKTPOHA METOJIOM MarHeTpoHa'" ¢ 3allUTON B TECTOBOM

dopmare. 34
Kose0anus 1 BOJIHBI 35 OIIK-1, YK-1
Jlexnus. Jlekuus 4. dusnka KonedaTeT»HOTO U BOJTHOBOTO 1
IIPOLIECCOB.
3amanus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOTHEHHE
1. [IpopaboTka TeopeTuuecKoro Marepuaia no reMam (y4aeo.
nocoowue, MeK. Kypc):
- l'apMonmnueckue koaebaHus U UX XapaKTEPUCTHUKHY;
- 3aTyxaromye U BEIHYKJACHHbIE KOJeOaHuUs;
- Yrpyrue BoaHbl. YpaBHEeHUE Oeryiieit BojHbl. CTOsS4NE BOJIHbI;
- DIIeKTPOMAarHUTHBIE BOJIHBI.
2. BoimonHeHne MPaKTUYECKUX 3aJIlaHui (AJIEK. Kypce):
- CamocrostenbHas padora 4 "KoneGanust v BomHbI";
- PacuetHo-Tpaduueckas pabora 4 "Onpeaenenne CKOpOCTH 3ByKa
B BO3yxe" ¢ 3alIUTON B TECTOBOM (opMmarTe. 34
WMuas xoHTakTHAast pabora: 0
IToAroToBKa K 3K3aMEeHY 30
ITpoBeeHNe K3aMeHa 6

4 cemecTtp

. Kommaectro | Dopmupyembie

Buer ¥ TeMBI 3aHATHIA
JacoB KOMITCTCHITHH

BoJjHoBasi onTHKa 36 OIIK-1, YK-1
JlaGopaTtopHnast pabota. audpakims cBeTa. 2




3agaHus U1 CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
1. ITpopaboTKka TEOPETUUECKOTO MaTepuaa o TeMaM (yueOHoe
nocobue):

- OcHOBHBIE (HOTOMETPHUECKUE XapAaKTEPUCTUKH cBeTa. [ 11a3 kak
ONTHYECKAasl CUCTEMA;

- UnTepdepentus u qudpaxius cCBETOBBIX BOJIH;

- [lornomenue, paccessHue U AUCIEPCUs CBETOBBIX BOJIH;

- [lonsipu3anus CBETOBBIX BOJIH.

2. BeimoaHeHne MPaKTUYECKUX 3aJIaHUM (IJICK. KypC):

- CamocrosrenbHas padbora 5 "BoxHoBas onruka'. 34

KBaHTOBasi onTHKA 36 OIIK-1, YVK-1
[IpakTuueckoe 3ausatue. [Ipaktuka 4. TennoBoe U3nydyeHue u 2

horordpdexr.

3ananus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BBITIOJTHEHHE
1. I[TpopaboTka TEOpETUUECKOT0 MaTepuaa o reMam (yueoHoe
nocobue):

- TermoBoe u3nyuenue. KBanrosas teopus [linanka;

- Buemnuii potorddexr. JxkcnepuMeHTalbHbIE T0Ka3aTeIbCTBA
KBaHTOBOW IPUPOJIBI CBETA;

- BonHOBBIE CBOIiCTBa MUKPOUYACTHI]. DJIEMEHTHI KBAHTOBOM
MEXaHHKH;

- CTpoeHue aTOMOB, MOJIEKYJI U UX ONTHYECKHUE CBOICTBA.

2. BoinonHeHne MpakTUYECKUX 3aIaHui (AJIeK. Kypce):

- CamocTosTenbHas padoTa 6 "KBaHToBas ontuka';

- PacuetHo-rpaduueckas padora 5 "M3yueHnne 3aKkOHOB BHEIITHETO
dhoTorddexra" ¢ 3aUTON B TECTOBOM (hopMATe. 34

Wuas koHTaKTHas padora: 0

Pasnen 5. METOJMYECKUE VKA3AHHUS JUISI OBVYAIOLIMXCS TI0 OCBOEHMIO
JIACHUTUIMHBI

V3yveHne TUCIUIUIMHBI pEKOMEHIYETCSl HadaTh ¢ O3HAKOMJICHHSI C paboueill mporpaMMoil, ee
CTPYKTYpOH U COJep)KaHUEM pa3[enoB. YUeOHbIH MaTepual CTPYKTYpUpPOBaH, H3y4YCHHE
JUCITUTLIAHBI OCYIIECTBISETCS B TeMaTH4eCKON MOCIIE0BATEIHLHOCTH.
3aHATHA  JIEKIHOHHOIO0 THIA JIAIOT CHCTEMAaTHU3WPOBAHHBIE 3HAHUS TI0  JUCITUILIMHE,
KOHILICHTPUPYIOT BHUMAHUC HA HanOOJIee CIIOKHBIX W BaYKHBIX BOIIpocCax. Bo BpEMA JICKIIUMOHHBIX
3aHIATHIA pEeKOMEHAYEeTCsl BECTH KOHCIIEKTHPOBAaHUE y4eOHOTo MaTepuana; o0pamaTh BHUMaHUuE Ha
GOpMYITUPOBKM U KAaTErOpHH, pACKPBIBAIOIINE CYTh MPOOIEMBI, SBICHUS WM TPOIecca;
3aUKCUpPOBaTh  BBIBOABI U MpaKTUYeCKue  pekoMmeHaarnuu. [[oArotoBka K 3aHATHAM
CEeMHHAPCKOIr0 THIIA BKIIOYAET O3HAKOMJICHHWE C TUTAHOM JabOpaTOpHOTO 3aHATHS; pabdoTy C
KOHCIIEKTOM JICKIIMW, BBIIOJTHEHUE JOMAIIHETO 3aJaHusi, paboTy ¢ ydeOHOH U y4eOHO-
METOJUYECKOW JIUTEepaTypod, HAYYHBIMH H3AAHUSIMH U DJIEKTPOHHBIMH 00pa3oBaTelbHBIMU
pecypcamu, PEKOMEHI0BAaHHBIMU paboueii pOrpaMMoit JUCIUTLTAHBL
CopepxaHuie caMOCTOSITEJILHOM PadoThI onpenensercd pabouyell NporpaMMmon JHUCHUIUIMHBI,
OLNCHOYHBIMU W MCTOAWYCCKUMH MarcpruajlaMu, 3aJaHUAMHU U YKa3aHUAMHU MPCIoJaBaTCIIsd.
CamocTosTenpHass paboTa MOMKET OCYIIECTBISATHCS B ayAUTOPHON M BHEAYAHTOPHOW (hopmax.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CaMOCTOSTENbHON pabOThl SBISETCS AIEKTPOHHAS
uH(pOpMaIlMOHHO-00pa3oBaTenbHasl Cpela YHUBEPCHUTETa, KOTopas oOecreurmBaeT JMAOCTyN K
oOpa3zoBaTtenbHONW  mporpamMmme, paboueld  mporpaMMe  JHUCIHHMIUIMHBI, K  DJIEKTPOHHBIM
OMOIIMOTEYHBIM CHCTEMaM, MPodecCHOHATBHBIM 0a3aM JaHHBIX U WH(POPMAITMOHHBIM CIIPABOYHBIM
CUCTEMaM.

HSy‘-IGHI/Ie JAUCHUIIIIMHBI BKIIIOYACT BBITOJHCHUC HAITMCAHUEC KOHCIICKTOB JICKIIUU, PCHICHUC 3ada4
u BBITTOHEHUE nabopaTopHOI paboTHI.
[TepuoanunocTh npoBeneHus, GopMbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, CUCTEMA OLIEHUBAHUS



xXoza

OCBOCHU JUCLHMITIINH IpEaACTaBJICHBI B

paboueit mporpamme.

PopMOH ITPOMEKYTOUHOM aTTECTAlMU 110 IUCIMIUIMHE sBisieTcs 3a4€T bPK, sk3ameH.

Pasnen 6.

MATEPUAJIBHO-TEXHUYECKOE n

OBECIIEYEHUME JUCLHUITIIMHBI

6.1. YueOHO-MeTOIMYECKOE 0OECIIeYeHNE

YYEBHO-METOANYECKOE

KomnnuectBo
SK3EMILISIPOB MEYATHBIX

Nele Cnucok UCoIb3yeMOH JIUTepaTyphl M3/IaHHH, HMCIOLHXCA B

n/n OuonMoTeKe, Uin

AJIEKTPOHHBIN aJipec U3AaHus
(pecypca) B cetu MuTepuer
YUEBHBIE, YYHEBHO-METOJAMYECKUWE U HAYYHBIE U3JIAHUA

1. |[Tpodpumona, Taucus MsanoBHa. Kypc ¢wusuxu [Tekcr] 80
[yuebHOE nocobue JUISL HMHXEHEPHO-TEXHUUECKUX
cnenuansHoctei By3os] / T. U. Tpodumosa. 22-e uzn., crep.

Mocksa: Akagemus, 2016. - 557, [1] c. ISBN 978-5-4468-
2840-1. Dx3emmapsl: Bcero 80.

2. |YeptoB, Anekcannp ['eoprueBmu. 3amayHuk 10 (Qu3MKE 271
[Teker] : [yue6. mocobue ans Bry3oB] / A. I'. Ueptos, A. A.

BopoOneB. U3n. 8-¢, mepepad. u gon. M.: ®uzmatnut, 2009. -
640 c. ISBN 978-5-94052-169-3. Dk3emmuspsl: Bcero 271.

3. |Mexanuka [Tekcr] : maboparopubiii mnpaktukym / 1. C. 2/

Macuc, A. C. Macnennukos, I'. III. ToreramBuau [u ap.];| https://portal.volgatech.net/b
MuHuCTEpCTBO HAyKU M BbIciiero odpazoBanusi Poccuiickoii| 00ks/Mekhanika_2024.pdf
Oenepaunn, PI'BOY BO "lloBoikckuii rocynapCTBEHHBIN

TexHONOrMuecknii  yampepcuter". 2-¢ m3n. Momkap-Ona:

[Ty, 2024. - 83, [1] c. ISBN 978-5-8158-2412-6.

DK3eMILISIPLL: BCEro 2.

4. |[Monekynapuas ¢usuka. Tepmoaunamuka [Tekcrt] 134 /
71abOpaTOPHBIA MPaKTUKyM : [ WHKeHepHO-TexHuueckux | https://portal.volgatech.net/b
CIeIMaIbHOCTEH M HalpaBieHui moaroToBku OakanmaBpos] /| ooks/Bakieva_molekuliarnai
[[. P. bakuesa [u 1p.] ; mox pen. A. C. Macnennukosa, M. E.|a_fizika_termodinamika_201
I'opneeBa; M-Bo obOpaszoBanus u Hayku Poc. deneparum, 7.pdf
Oenep. TrTOC. OroKeT. o0pa3.  yUpekKICHHUE  BBICII.
o6pasoBanus "IToBOIK. Toc. TexHom. YH-T". Momkap-Oma:
nrry, 2017. - 87 c¢ ISBN 978-5-8158-1914-6.

OK3eMIIAphL: Bcero 134.

5. |DnexrpuuectBo [Tekcer] : mabopaTopHsli mpakTukym / [JI. A. 269 /
I'puropseB u ap.]; M-Bo oOpazoBanus u Hayku P®, ®I'BOY | https://portal.volgatech.net/b
BIIO "MMoBomk. roc. Texuon yu-T". Momxkap-Omna: II'TY,|ooks/Grigorev_jelektrichestv
2012. - 118 c. ISBN 978-5-8158-1105-8. Dk3eMIuIspbl: BCEro 0.pdf
269.

6. [Maruerusm [Tekcr] : maGopatopubiii npaktukym / [JI. A. 276 /
I'puropses u ap.]; M-Bo oOpazoBanus u Hayku PD, ®I'BOVY | https://portal.volgatech.net/b
BITO "TloBomxk. roc. Texnon. yH-T". Momkap-Ona: ITI'TY,|ooks/Grigorev_magnetizm_2
2012. - 102 c. ISBN 978-5-8158-1104-1. Dx3eMIUIsApHI: BCETO pdf
276.

7. |BomnoBas onrtuka [Tekcr]| : maGopatopHbiid mpakTukym / I 15 /

. TorenamBuau, A. C. Macineanukos, JI. C. Macac, JI. B.
Henumera; MUHHCTEPCTBO HAyKH M BBICIIETO OOpa30BaHMs
Poccuiickoit ®eneparuu, ®I'BOY BO "lloBomxckuit

https://portal.volgatech.net/b
ooks/VVolnovaya_optika 202
1.pdf




TOCYJapCTBEHHbIH TEXHOJOTHYECKUI yHUBEpCUTET".
Nomkap-Oma: III'TY, 2021. - 64, [1] c. ISBN 978-5-8158-
2231-3. Dx3emiusipsl: Bcero 15.

8. |KBantoBas m snmepnas ¢usmka [Tekcr] : mabopaTopHBIHA 18 /
NPaKTUKYM : [mas crymenToB 1-2 KypcoB Bcex Texnmueckux | https://portal.volgatech.net/b
HampaBjieHud mnoarotoBku W cnemmanbHocter| / I'. 11| ooks/Gogelashvili_Kvantova
I'orenamBunu, M. E. I'opaees, C. B. Kpacunsaukosa [u ap.].[ia_i_iadernaia_fizika 2018.p
; pemaktop ['. L. ToremamBuiu; M-BO HayKH M BBICII. df
obpazoBanus Poc. @enepanuu, ®I'BOY BO "lloBomxk. roc.

Texuon. yu-1t". Momkap-Oma: III'TY, 2018. - 118 c. ISBN
978-5-8158-2020-3. Dx3emmuisipsl: Bcero 18.
9. [I'pabosckuii, P. W. Kypc ¢usuku [Dnekrponnsii pecypce] :

yaeOHoe mocobue s By3oB / I'pabosckuii P. U. 14-e u3g.,
crep. Cankr-IlerepOypr: Jlans, 2024. - 608 c. ISBN 978-5-

507-47391-5.

https://e.lanbook.com/book/3

67019

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE 00ecrieueHue

NoNe

/o

AymuTopuu 1S TIPOBe-
JeHUS YIeOHBIX 3aHITHHA,
CaMOCTOSITEIILHOU Pabo-
ThI U TIPOBEJICHUS TOCY-
JapCTBEHHOM UTOTOBOM
aTTeCcTaluu

HepequL OCHOBHOI'O O60py,Z[OBaHI/IH

IIporpammuoe
obecrnieueHue

216 ()

ABTOMAT.yCTaHOBKA

J/UCCIIE]].CBOHCTB IPOBO (1),
ABTOMAT.yCTaHOBKa J/MCCIEI0OBAHUSA
CErHETO (1), ABTOMaTH3.CTEHT
J/UCCIIeIOBaHUS CBOMCTB (1),
Anmapar ans cOo3AaHUST MarHUTHOTO
nonss MC-19 (1), bnok ynpaBnenus
cnektpomerpa SAMP (1), M3mepurens
RLC-metp (1), JTabopaTopHslii cTeHn
"N3yuyenue JUAJIEKTPUYECKON
MPOHUIIAEMOCTH U JUAJ.IIOTHPh B
.04 (1), Monyns 006paboTku
mudpoeix  ganueix  CT-20 (1),
Mounutop 19" ViewSonic TFT 19"
VA916 (3), MynbTUMe ANITHBIMA
npoekrop Hitachi CP-S235W (1),
M®YV i-SENSYS MF4018 Canon (1),
OCLIUJUIOTPA® CT-93 (1), IIK
S404,2 400W/Intel  Core i3
540/xJ1aB. , MBIIIb, MOHHT. 21,5"
VA2248-LED (17), Ilpuntep HP
LaserJet Professional P1102 (1),
[Ipunrep nazepuwsiii HP  Laser (1),
Cucremuspiii  6mok  Cel 336/256*2
Mb/80Gb/ SVGA/DVD-RW/  (2),
Cnextpomerp OIIP 10- MUHU (1),
Oxkpad Ha mratue 180 x 180 (1),

Microsoft Office
Standard, Areat Dr.Web,
Kommiaekt 110 JIst
pelreHus OCHOBHBIX
MOJIb30BATEIbCKHUX 3a1a4

217 (1)

Kowmrnekt yueOnoit mebemnn (1)

Microsoft Office
Standard, Arenat Dr.Web,




Kommnekt 1O VIS
perieHus OCHOBHBIX
[I0JIL30BATEILCKUX 33124

3. 219 () JHocka aymauropnas 1000 * 1700 (1),|Microsoft Office
KOMIUIEKT TIIPUB.APUOH (1),|Standard, Arenr Dr.Web,
[MPUBOP KOMBUHUP.1114310 (1),|Kommiext (0 JUISL
YcranoBka OI1B-05-3- [pemenus OCHOBHBIX
4"Onpenenenue MMOCTOSIHHOM |[10JIh30BATENBCKHUX 3a/1a4
mudpakuonHor  pemetku”  (2),
VYcraHoBka @IIB-05-4-1 JUTSt
MOJTyYCHUS " UCCIICIOBAHHS
MOJISIPU30BAaHHOTO ceera" (1),
Ycranoska ®IIK 08 (1), YcranoBka
®IIK 11 (1), Kommuekr yueOHOI
mebenun (1)

4. 212 (1) BOJIBTMETP VYHUBEPCAJI (2),|Microsoft Office

KoHcTpykumst #3  XpOMHpPOBAaHHBIX
MeTauIn4. Tpyook noa ¢popmar Al (1),

JlaGopaTopHas ycraHoBka "Moct
VYurcrona"  UE302030-230  (2),
JlaboparopHas yCTaHOBKa
"Hanpspokenue IIJIOCKOTO

konaencaropa"UE301080-230  (2),
JlaGopatopnast ycranoBka "TpyOxka
Tomcona" UE307050-230 (2),
JlaGopaTopHas yCTaHOBKa
"7eKTpOBaKyyMHBII IPHOOP C y3KUM
nygKom" UE307070-230 (2),
JTaboparopusiii komiuieke JIKD-7 (1),
JlaGopatopupiit  komreke  JIKD-7
"Onex (1), JIabopaTopHbIii KOMIUIEKC
JIKD-b (4), Ocnumnorpad
aHAJIOTOBLIN 1*¥10MI'1g
(10210040/190516/0002626/20)  (2),
Ocuuinorpad ananorosbiit 1*10MI'g
(10210040/210416/0002035/41) (1),
DJIEeKTPOBaKYyMHBIH MPUOOpP C Y3KUM
mydykoM Ha ocHoBaHuu (1), Kommiekt
yuebHoi mebenu (1)

Standard, Areatr Dr.Web,
Kommekt I10 JUISE
perieHus OCHOBHBIX
M0JIb30BATEILCKUX 33124

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUITVIMHBI ®OHJ OLIEHOYHBIX

CPEJICTB

Kpurepuu onieHuBaHMs HHAUKATOPOB JTOCTHXKEHUS KOMITETEHIIMI HAIIpaBlIeHbI HA:
- YCBOCHHME TEOPETUYECKOro MaTepuasia (00beM 3HAaHUH, INyOuHa yCBOEHHs), IPEAYCMOTPEHHOIO

paboueii mporpammoii;

- YMCHHUC wH3JIaraTb MaTcpual (LIGTKOCTB, TpPaMOTHOCTb HM3JIOKCHUA MaTepuajlia, TOYHOCTb H
IMOJIHOTA BOCIIPOMU3BCACHUS yqe6Hor0 MaTCpI/IaJ'Ia);
- YMCHHUC IPUMCHATH TCOPCTUUCCKHUE 3HAHHNA ITPU PCIICHHUU IMMPAKTUICCKUX BallaHI/Iﬁ.
IMxana OLICHUBAHUIA MMPCACTABIICHA HUXKC.




YpoBeHb

c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHMUS
KOMIIETEHIINHU
[Toporosbiii OOyuaromuiicsi HMeEeT 3HaHWS OCHOBHOTO MaTepuala,| YAOBIIET-
YpOBEHb IIPOSABIIAET YMEHHUE JIOTUYHO €ro usJjlaraTb, HO MOJKET| BOPHUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOXKCHUM  MaTepuala,
HE/JIOCTaTOYHO TMpaBHIbHBIE (OPMYITHPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHECHUN IPAKTUYECKUX 3aJaHUMN.

[IpoxBunyThli  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YpOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
MPUMEHSAET TEOPETUUYECKUE TMIOJOXKEHUS] TIPU  PEIICHUU
MPAKTUYECKUX BOIMPOCOB M 3ajay, BIafeeT HEOOXOIUMBIMU
HaBBIKAMH ¥ TIPUEMaMH X BBIOTHEHUS

Beicokuii ypoBens |OOyuaromuiics riyOOKO M TPOYHO YCBOWJI HPOTPAMMHBIA|  OTIMYHO
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JaeT MCYEPIIBIBAIOLINE OTBETHl Ha ITOCTaBJIEHHbBIE BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTUKOH, MPHU ITOM
oOydJaromuicsi He  3aTpy;HsieTcsi ¢  OTBETOM  IpHU
BUJIOM3MEHEHUU  3aJaHusl, CBOOOJHO  CIIpaBisieTcs C
3aa4yaM, BONPOCAaMH M JAPYTMMH BUJAMH TPUMEHEHHUS
3HAaHWH, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpaduyIecKoi
JUTEPATYpOH, TEPHOANYECKUMU H3JaHUSIMH, [PABUIBHO
O0OOCHOBBIBAET TPUHATHIE pEIIEHHs, CBOOOJHO BIIAJEET
pPa3sHOCTOPOHHUMM  HaBbIKAMM, NpPHUEMaMM  BBIIIOJIHEHUS
MPaKTUYECKUX paboT

7.1. IlpomexyTouHast aTTecTalus 00y4arouuxcs
[TpomexyTouHas arrecTalusi o0ydyaroUIMXcs HallpaBJIeHa Ha OIICHUBAHHUE Pe3yJbTaTOB OOy4EHHUS
10 JUCUUIUIMHE (MOYJII0) U IPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/IOB OLIEHOUYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHUi M3 0a3bl (POHHA OIEHOYHBIX CPEACTB IO
00pa30oBaTeNbHOI MporpamMmme.

MexaHuKa

1. Koneco pagnycom 10 cm BpalaeTca BOKPYr HENOABUMKHOM OCKU. 3aBUCMMOCTb IMHENHO CKOPOCTU
Touek Ha obofie Kosleca OT BpemMeHM 3ajaeTca ypaBHeHnem V=3t+t? (cm/c). Kakasa dyHKuma onucbiBaeT
3aBMCMMOCTb YI/I0BOI CKOPOCTU OT BPEMEHN?

1) 0,003t+0,001t?

2) 3+2t

3) 30t+10t2

4) 0,3t+0,1t?

2. Mpwv NycKe anekTpoasuratens akopb npruobpen momeHT nmnynabca 35 [xK-c. B TeueHue Kakoro
BPEMEHM Ha AKOPb AeNCTBOBA/ MOMEHT CU/bl BEIMUUHOW 7 H-m?

3. NoTeHuManbHas sHeprua YacTuupl 3agaetca dyHKumen. U=xyz. Yemy pasHa paboTta no nepemeLieHunio
aToM yactnubl M3 1. A (1,1,1) B 7. B (2,2,2) (JaHHble npuBeaeHsl B cucteme CU)?

MonekynsapHasa ¢pUsMKa u TepMOgUHAMUKA




1. Fennit n Bogopoa nmetoT Temnepatypy 300 K. YKarKuTe oTHOLIEHME YMcna cTeneHen cBob6oabl MONEKyN
9TMX rasos.

2. BneHue andodysmm nmeet MecTo NPU HaIMUYUKU FPaSNEHTa ...
1) Temnepatypsl

2) KOHUEHTpauuu

3) CKOPOCTU CNOEB XXNAKOCTU NN rasa

4) aneKTpuyeckoro 3apaaa

3. Ecan C—Tennoemkoctb ngeanbHoro rasa, C=0 cootseTtcrayerT ...
1) nsobapHomy npoueccy

2) n3oxopHoOMYy npoueccy

3) M30TEepMUYECKOMY CXKATUIO

4) U30TepMUYECKOMY PacCLUMPEHUIO

5) aguabaTtnueckomy npoueccy

3HEKTpM‘-IECTBO U MarHeTusm

1. ToyeyHbIlt 3apAag, +g HaxoAMTCA B LieHTpe cheprnyecKoit NoBepxXHOCTU. YTo NpoM30iMaeT C NOTOKOM
BeKTopa E, ecnun chepy 3ameHUTb Kybom Toro ke obbema?

1) He namenutca

2) YBenuuutca

3) YMmeHbluuTCcA

2. MNOCKNI BO3AYLWIHbIN KOHAEHCATOP 3apAANAN OT UCTOYHMKA NOCTOAHHOIO HAMPAXKEHUA U OTKAOUUAN.
Kak n3meHunTCA aHeprna KoHAEeHCAToOpa, eCn NAoWaab NepekpbiTUA 0OKNa 40K KOHAEHCATOPa YBEINYUTD
B 2 pas3a, a pacCTOAHUE MEXAY HAMM YMEHbLUUTL B 2 pasa?

1) He namenutca

2) YBennuutca B 2 pasa

3) YMmeHbluuTca B 2 pasa

4) Yeenunuutca B 4 pasa

5) YmeHblunTca B 4 pasa

3. MpoTOH BNEeTaeT B 04HOPOLHOE MarHUTHOE MoJie NepneHANKYNAPHO IMHUAM MArHUTHON MHAYKUUKN U
HauMHaEeT ABMIATbCA MO OKPYKHOCTU. [pU yBENNYEHUM KUHETUYECKOM HEPTMM NPOTOHa (v<<c) B 4 pa3a
paguyc OKpPYy*KHOCTH

1) ymeHblumMTCA B 2 pasa

2) ymeHbwunTCA B 4 pasa

3) yBennuutcsa B 2 pasa

4) yBennuutca B 4 pasa

5) He nsmeHuTca

Kone6aHusa v BoNHbI

1. MOMEHT nHepuMn GU3MYECKOro MasTHMKA YBEANYNAM B 8 pas, a PacCTOAHME OT OCU BPaLLEHUA A0
LeHTpa mMacc — B 2 pa3a Npu HEM3MeHHOM macce MaaTHUKa. [pn 3Tom YacToTa KonebaHmMit MasTHUKa
1) yBennumnaco

2) ymeHbLIMNACH

3) He U3meHuNacb



2. MNOTHOCTb NMOTOKA 3HEPrKM BO3POCaa B 2 pas3a, a CKOPOCTb PacnpoCcTpaHeHMs BOHbI — B 4 pasa. Mpwu
3TOM 06bEMHAsA NNOTHOCTb SHEPTUK

1) ymeHbLlIMNACH

2) yBenmMuunacb

3) He usmeHuNacb

3. KonebaTtenbHblli KOHTYP COCTOUT U3 KOHAEHCATOPA EMKOCTbIO C M KaTyLWKN MHAYKTUBHOCTbIO L.
AKTUBHOE conpoTuBsieHNe KOHTYypa R. ECAn MHAYKTUBHOCTbL L KOHTYpa yBeNMUYUTb, OCTaBAAA OCTa/ibHble
napameTpbl HEU3MEHHbIMW, TO BPEMA pesiakcaumm

1) ymeHbLUNTCS

2) yBennuutcsa

3) He n3meHuTcA

BonHoBasa onTuka

1. Mpwu BpaLLeHMM aHaNn3aTopa BOKPYr HanpasaeHma pacnpoctpaHeHna ECTECTBEHHOIO ceeta ...

1) NHTEHCMBHOCTb CBETA 32 aHANIM3aTOPOM U3MEHAETCA OT HY/IA 0 MAaKCMMaNbHOrO 3HAYEHUSA B
3aBMCMMOCTM OT yI/1a NOBOPOTA aHaAM3aTopa.

2) NHTEHCMBHOCTb CBETA 32 aHa/IM3aTOPOM He 3aBUCUT OT yr/1a NOBOPOTa aHaM3aTopa.

3) MHTEHCMBHOCTb CBETA YMEHbLUIAETCA B 2 pa3a OT €ro MakCMMabHOro 3HaYeHUs B 3aBUCUMOCTM OT yrna
NOBOpPOTa aHanM3aTopa.

2. Habniopaetcs sBneHune BHewHero ¢otoaddekTa. MNpn atom ¢ ymeHblieHmem A/INMHbI BOJTHbI
najatowero cBeTa yBesmyaTrcs...

1) KpacHas rpaHunua ¢oToaddekTa

2) BeIMYNHA 3a4€ePKMBAIOLLEN PA3HOCTM MNOTEHLMANOB

3) aHeprus ¢oToHOB

4) KUHETMYECKAnA IHePrna 3NEeKTPOHOB

5) paboTa BbIXxoAa 3/1EKTPOHOB U3 MeTaN1a

3. MneHKa (n=1,5) ocBelleHa NaaaoWwmMmm NepneHaAnKyAApHO *KenTbiMmmn nydamm (600 Hm). Mpu Kakol
HanmeHbLuen TonwmHe nneHka B OTPAXKEHHOM ceete 6yaeTt KasaTbes YepHoii? OTBET BBEAUTE B HM.

KBaHTOBasA onTukKa

1. [lnA aneKTpoHa Ha nNepBsoil 1 BTOPOI opbuTax B BOA0POA0NOA06HOM MOHE rennsa OTHOLLEeHMe CKopOoCTel
V1/V2 paBHo...

1) 4

2)1/2

3)1/4

4)2

2. OnpefenvTe OTHOLIEHNE MUHUMa/bHbIX H4acToT pOTOHOB B cepuax banbmepa v MNaweHa. OTBeT BBEAUTE
B BMAe a/B, Hanpumep: 235/9.

3. YKa)Kute 3aBUCMMOCTb OT [1aBHOrO KBaHTOBOMO YMCAA pagumyca N-0i CTaumMoHapHOM OpbuTbl.
1) n?

2)n

3)1/n?

4)1/n



HYNIEBOW BUNET

Bonpoc 1. MaTtepuanbHasa To4Ka, abcotoTHO TBEPAOe Teno. Cuctema otcyeta. TpaeKkTopus, NyTb,
nepemeLleHue.

Bonpoc 2. MarHuTHOe nosie NpoBoAHMKA € TOKOM. 3akoH brno-Casapa-/lannaca. MpuHumnn cynepnosmumnm
MarHUTHbIX NONEN.

MpakTuyeckoe 3agaHue. Teno, ABUrasacCb BEPTMKAIbHO BBEPX, MOAHSI0Ch Ha BbicOTY hg = 15 m. Yepes
KaKoe Bpems t OHO ynazeT Ha 3eM/to? Ha KaKkyto BbICOTY h NOAHMMETCA TENO, eC/IM HaYasIbHYH CKOPOCTb
Tena yBennumtb BTpoe?

[lepedyenb BOMpOCOB AJis MPOBEACHUS IPOMEKYTOUHOM aTTECTAIlUU
Bonpocbl K 3K3ameHy (3 cemecTp)

1. MaTtepuanbHas TouKa, abcontoTHO TBepaoe Teno. Cuctema oTcyeTa. TpaekTopusa, NyTb, NepemeLleHme.
2. MocTtynatenbHoe ABuKeHMe. BeKTop cpeaHen ckopocti. MrHoBeHHasA ckopocTb. CpegHaa nyTesas
CKOPOCTb.

3. CpegHee yckopeHune. MrHoBeHHOE ycKopeHUue. BeKTop NoHOro yCKOPEHMA 1 ero CoCTasasaloLLme.

4. vxkeHne maTepuanbHOM TOYKM NO OKPYKHOCTU. YTON NOBOPOTA, Yr/10Basa CKOPOCTb, YI/10BOe
YCKOpeHue.

5. CBA3b YIr/I0BbIX N IMHEMHbIX BEJINYMH.

6. MepBbIv 3aKoH HbloTOHA. MHepumanbHble cucTembl oTcyeTa. [OHATME MHEPTHOM M rPaBUTALMOHHOMN
macc.

7. MoHATMe cunbl. BTopoit 3akoH HbtoToHa. MMnyabe Tena n MMNyabc cubl. 3aKOH U3MEHEHMA MMMY/IbCa
Tena. YpaBHeHue ABUKEHUA B AUHAMUKe.

8. Bsaumogelicteume Ten. Tpetuii 3akoH HetoToHa. Mmnyabe cuctembl TeN. 3aKOHbl USMEHEHUSA U
COXPaHEeHMA NMMYbCa MEXaHUYECKOM CUCTEMDI.

9. LeHTp macc. YpaBHeHWe ABUXKEeHUA LeHTpa macc.

10. NoHAaTMe paboTbl B MexaHMKe. PaboTa NOCTOAHHOW U NepeMeHHOMN cubl. MOLLHOCTb.

11. MoHATMeE 3Heprnn B mexaHuke. KnHeTnyeckan aHeprua.

12. NoTeHumanbHasa sHeprua. CBA3b MeXKAy NOTEHUMANbHOM SHEPIrUen 1 CUNOMN.

13. NonHaa mexaHW4YecKaa aHeprmna. 3aKoHbl U3MEHEHWNA U COXPAaHEHMUA NOTHOM MEXaHUYECKOWN SHEepruun.
14. nHamMuKa BpaLwaTeNbHOro ABUKeHNA. MOMEHT MHEPLMN MaTepPUaibHON TOYKKU, CUCTEMDI
MaTepuanbHbIX TOYeK, Tena. Teopema LUtenHepa.

15. KuHeTtunyeckasa sHeprua BpalLatoteroca tena. KnHeTnueckasa aHeprus Tena, y4acTsytoLLero Bo
BpaLlaTeNbHONOCTYNaTeIbHOM ABUNKEHUN.

16. MOMEHTbI CUJIbl OTHOCUTE/IbHO TOYKM U OTHOCUTENBLHO Ocu. PaboTa npu BpalLaTeIbHOM ABUMKEHUMN.
OcHOBHOe€ ypaBHeHUEe AMHAMUKM BpaLLATENbHOIO ABUXKEHUA.

17. MoOMeHTbl UMNYNbCa MaTepPUaibHON TOYKM OTHOCUTENbHO TOYKM M OTHOCUTENIbHO OCcU. MOMEHT
MMNyNbCa TeNa OTHOCUTEIbHO OCU. 3aKOH COXPaHEHUA MOMEHTA MMMY/bCA U ero NpUMeEHeHUe.

18. MoneKkynapHaa pusmnKa n TepmoanHammika. CTaTUCTUYECKUIA M TEPMOLMHAMUYECKUIA METObI
nccnenoBaHUA BelecTsa. TepmogmMHammyeckme napameTpsbl.

19. MaeanbHbIi ra3. 3aKoHbl MAeanbHOro rasa. OCHOBHOE ypaBHEHUE MONEKYNAPHO-KUHETUYECKON TEOPUN
naeanbHOro rasa.

20. 3akoH MakcBeenna o pacnpegeneHnmM MoneKkyn naeasnbHoro ra3a no CKOPoOCTAM

21. bapomeTpunueckas ¢opmyna. PacnpeaeneHme bonbumaHa.

22. Yucno cteneHen cBob60abl MONEKY/bl. 3aKOH PABHOMEPHOTIO pacnpeneneHns SHePrum No cTeneHam
ceBoboabl MoneKyn. BHYyTpeHHAA SHEPrnA NAeaNbHOTO rasa.

23. Tennota v paboTa. MepBoe Hayano TepmMmoaMHAMUKN. [IpUMeHeHWe NepBoro Havyana TepMOLUHAMUKU



K pas/nyHbIM npoueccam.
24. TennoemkocTb. YpaBHeHne Maiepa. PU3NYeCKUii CMbICA YHUBEPCANbHOM rasoBOM NOCTOAHHOWM.
25. Agnabatmueckuin npouecc. YpaBHeHue lMyaccoHa.

26. TepmoanHammyecknin unkn. KNA ymkna. Obpatumele u HeobpaTumsblie npouecchl. Linkn KapHo.
27. dHTponua. CTaTUCTUYECKOe TO/IKOBaHME 3HTponuKn. Bropoe Havyano TepmMmoguHaMUKM.

28. dneKkTpocTaTMyeckoe nose. HanpaxXeHHOCTb 31eKTpocTaTudyeckoro noas. Mone ToyeyHoro 3apaga.
MpuHUMN cynepnosnLmmn 3NeKTPocTaTu4eckoro nonsa. CuaoBble IMHUN 3NEKTPOCTaTUYECKOro NOoNA.
29. NoTOK BEKTOpA HaNpPAXEHHOCTU 31eKTPOCTaTUYeCcKoro noasa. Teopema aycca ANna sneKTpuyecKkoro
nonsA B Bakyyme. MNpumeHeHne TeopeMbl Maycca K pacyeTy 3NeKTPOCTaTUYECKMX NONEN 3apArKEHHON
6EeCKOHEeYHOM NAOCKOCTH, cdepbl, Wapa U ULMANHAPA B BAKyyMe.

30. NoTeHuman anekTpoCcTaTU4ecKoro Noaa. PasHoCcTb NOTEHLMAN0B. CBA3b MeXay HanpPAXEHHOCTbIO U
noTeHUManoM. IKBUMNOTEHLMANbHbIE NOBEPXHOCTU. PaboTa No nepemelLeHuto 3apaaa B nose.

31. MNpoBOAHMK B 3NEKTPOCTAaTUYECKOM nose. EMKOCTb yeauHEHHOro nposogHuKa. KoHgeHcaTopbl.
EmKoCTb KOHAeHcaTopos. CoeanHeHMe KOHAEHCAaTOPOB.

32. JHeprua cucTembl INEKTPUYECKUX 3apAL0B. SHepPrua 3aparKeHHOro NPoBOAHUKA U KOHA4eHcaTopa.
3Heprua anekTpuyeckoro noas. O6bLemMHan NAOTHOCTb SHEPTUN.

33. IManeKTpUK B aNeKTpmnyeckom none. Nonapusauma Msa1eKTPUKOB.

34. dneKTpU4yecKoe noJse B gManekTpuke. lnanekrpmyeckaa NnpoHULAaeMocTb. BeKTop anekTpuyeckomn
WHAOYKUMW.

35. 3aKkoHbI nocTosAHHOTO TOro. Knaccmyeckasa Teopusa 3N1eKTponpoBOAHOCTH.

36. MarHuTHoe nosie. BeKTop MarHMTHOM MHAYKLMN. CUA0OBbIE IMHUM MarHUTHOIO NoAA.

37. MarHuTHoe noJsie NpoBOAHMKA € TOKOM. 3akoH buo-Casapa-/lannaca. lMpuHuMn cynepnosnuunm
MarHuUTHbIX NOJEN.

38. [lelicTBME MAarHMTHOrO NOJA Ha NPOBOAHMKM C TOKOM. Cnna Amnepa.

39. [leiicTBME MArHMTHOIO NOJAA Ha ABUKYLMECA 3apAabl. [lBUKEHNE 3apAXKEHHbIX YacTuL, B
3NEKTPUYECKOM U MArHUTHOM nonsax. 06obueHHan cuna JlopeHua.

40. PaboTa no nepemelLeHMIO NPOBOAHMKA M KOHTYPa C TOKOM B MarHMTHOM MoJie.

41. MarHuTHoe nosne B BewecTtse. [iMa-, napa- u peppomarHuTHbIE BELLECTBaA.

42. INeKTPOMArHMTHasA MHAYKUMA. ABNeHne camomHaykumn. 3akoH Papaaes. Mpasuno JleHua. Tokm dyko.
43. SHeprus marHMTHoro nosa. O6bemMHasa NAOTHOCTb SHEPIUM MAarHUTHOTO NOAA.

44. OcHoBbl Teopumn Makcsenna. PacnpocTpaHeHMe nepeMeHHOro 3N1eKTPOMarHMTHOro NonA B Buae
BOJIHbI.

45. KonebaTtenbHble npouecchbl. FapMoHUYeCcKMe KoebaHMA U UX XapaKTEPUCTUKM.

46. MexaHW4YecKre rapmoHMYecKkme KonebaHua. FapmoHnyYeckuin ocunnnatop. NpyKRUHHbIA, GUsnyYeckuii
N MaTeMaTUYeCKUI MAATHUKM.

47. CBobOAHbIE SN1EKTPUYECKUE TaPMOHUYECKME KolebaHMA B KonebaTeslbHOM KOHTYpE.

48. CnoxeHune rapmoHUYecknx konebaHuit ogHOro HanpasaeHUA U OANHAKOBOM YacTOTbI.

49. CnoxkeHue ABYX B3aMMHO NepneHANKYNAPHbLIX KonebaHnn 04MHaKOBOM YacToTbI.

50. 3aTtyxatowme KonebaHus. ABTokonebaHuA. BbIHyKaeHHble KonebaHus. Pe3oHaHc.

51. BosHbl. Mpupoaa 1 KnaccudpuKkauma BosH. YpaBHeHMe beryLei BONHbl. XapakTepucTMka BOJH.
®a3oBadA CKOPOCTb BOJIHbI.

52. MpuHumn cynepnosvumnmn BonH. MHTepdepeHuma BoaH. CTosumne BOHbI.

53. dneKTpoMarHuMTHble BOJIHbI U UX CBOWCTBA. BekTop YMoBa-MoMHTMHra.

Bonpocbl K BPK (4 cemecTp)

1. OcHOBHble POTOMETPMUECKME XaPaAKTEPUCTMKUN CBETA.

2. [nas Kak onTmnyeckaa cucrtema.

3. OTpakeHue n NnpesoMaeHne 3N1eKTPOMarHUTHbIX BOJIH Ha FpaHuLe pa3aena ABYX ANINEKTPUYECKUX
cpea.

4. NHTepdepeHLmna cBETOBbIX BOIH. YC/I0BUA MaKCMMyMa U MUHUMYMA Npu uHTepdepeHumnn. OnbiT FOHra.



5. Andpakumna cBeToBbIX BOSH. YcnoBuA HabntoaeHua gubpakumu.

6. MpuHumn lMNoireHca-®peHena. Metog 30H OpeHens.

7. Andpakuyma dpayHrodepa Ha NAOCKOM LLENM NPU HOPMAJIBHOM NAaSEHUN CBETA.

8. Ondpakuma dpayHrodepa Ha AUdpPaKLMOHHON peLleTKe.

9. Ancnepcma cBeToBbIX BOMH. HOpmanbHaa 1 aHoOManbHaa gmcnepcumsa.

10. MonAapmsaumna ceeToBbIX BOJIH.

11. TennoBoe U3NyYEHUE M EFO XapPaKTEPUCTUKN. ABCONIOTHO YepHOE Teno.

12. 3aKkoH Kupxroda. PaBHOBECHOCTb TENJI0BOFO U3/y4YEHUA.

13. 3aKkoHbl CtedaHa-bonbumaHa, cmeleHma BuHa.

14. dopmynbl Penes-AnHca 1 MnaHKa. FMnoTesa o KBAHTOBOW NPUPOAE TENNOBOIO U3TYYEHUS.
15. Buabl poTtoaddekTta. 3akoHbl BHewwHero ¢oToadpdeKkTa. YpaBHeHME INHLWTENHA ANA BHELIHETO
doToadpoekKTa.

16. IHeprua. Macca 1 umnyabC CBEeTOBbIX KBAaHTOB. [laBneHue ceeTa.

18. TeopumAa CTPOEHUS MHOTO3/1IEKTPOHHbIX aTOMOB M 06pa3oBaHMe ONTUYECKUX CMEKTPOB.



