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porpamMma Crnennamm3anust "CynoBOXXAEHHE HA BHYTPCHHHX BOJHBIX HYTSX M B IPHOPEKHOM

MJIaBaHUM C TIPABOM IKCIUTYaTaI[UH CYIOBBIX SJHEPTeTUYECKMX YCTAaHOBOK"
roJ Hayaja noarotosku 2021

Kpanmudukanus HHKeHep-Cy10BOANTeb
Dopma o0yaeHHs 3a09Has
OO6m1ast TpyaA0EMKOCTh 93ET
YacoB o yaeOHOMY ITaHy 324 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM 4YHCIIE: 9K3aMeH 2
Ay TOPHbIC 3aHATUS 44 3auer 1
caMmocTosTeNbHast pabora 254
4acoB Ha KOHTPOJIb 18

Pacnpez[e.llelme YaCoB JUCHUIIJIMHBI 110 KypCcaM

Kypc 1 2
— Uroro
Bun sangruii VII | Pl VI | P

Jlexiun 10 (10 (12 (|12 [22 |22
JlabopaTopHbie 10 |10 |12 |12 |22 |22
WHast KOoHTaKTHast 4 4 4 4 8 8
pabora
Uroro ayn. 20 |20 |24 (24 |44 |44
KonraktHas pabora |24 |24 |28 |28 [52 |52
Cam. pabota 84 184 170 170 | 254 (254
Yacel Ha KOHTPOIIb 18 |18 |18 |18
Uroro 108 | 108 | 216 | 216 | 324 | 324




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapPCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIET0 00pPa30BaHUs - CIICLUATIUTET M0 crenuaibHocTu 26.05.05
CynoBoxaenue (mpuka3 MunoopHayku Poccun ot 15.01.2018 1. Ne 191)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pa30BaTeJ’lb]—l0ﬁ nporpamMmmabl:

26.05.05 Cnenmanbraocts "CynoBoxaeHue"

Crenanusanus "CynoBoXkKICHHE Ha BHYTPEHHUX BOJHBIX IMyTSIX ¥ B IPUOPEKHOM TUTABAHWH C TPABOM JKCIUTYaTaIlMU CYIOBBIX
SHEPreTUYECKUX YCTAHOBOK"

roJ Havaja noarotosku 2021

Pa6ouyro nporpammy cocTaBuJi(u):
x.m.H., Joyenm, []epoununa Mapuna Anexcanoposna
Pabouas mporpamMma omoOpeHa Ha 3aceAaHiH Kadeapsl

3aBenyromuii kadenpoit Jluaesua Obra Uropesna



1. HEJIX OCBOEHU A JUCHUIIINMHBI

KU3HU

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

npeiIecTBYIOIIee:

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOIYJIs1) HEOOXOTUMO KAK

2.2.1 | 'mapomeTeoposioruueckoe o0ecredeHre CyJ0BOKICHUS

2.2.2 | MaremaTu4ecKkrue OCHOBBI CYIOBOKIECHHS

(MOJYJIS)

3. KOMIIETEHIIMA OBYYAIOIIEI'OCsA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA TUCIIUITJINHBI

npogeccHOHAILHOMN AeATeTbHOCTH

OIIK-2: Cnioco0eH NPUMEHATH €CTECTBEHHOHAYYHbIE U 00IIleHHKEeHEPHbIE 3HAHUS, AaHAJIUTHYECKHE METO/IbI B

npodeccHoHANBHOI IeSTeTbHOCTH

OIIK-2.1: ITpumenseT ¢pyHIaMEHTAIbHBIC MaTEMaTHUECKHE, €CTECTBEHHOHAYYHBIC U OOLICHH)KCHEPHBIC 3HAHUS B

| OIIK-3: Cnioco0eH NpOBOIUTH H3MePEHUsI U HADJII0/IeH s, 00padaThIBAaTh M MPEACTABIATH IKCIIEPUMEHTAJIbLHbIE TaHHbIE

U cepTUDUKAITUH

OIIK-3.1: Mcnonp3yeT OCHOBHBIE METOBI M CPEACTBA MPOBEACHNUS IKCIIEPUMEHTAIBHBIX UCCIEI0BAHUMN, CHCTEMBI CTaHAAPTU3ALUN

B pesynbrate 0CBOCHMS AMCHUILIMHBI 00y4aIOLIUICS J0JIKEH

ranmpBaHometpa /J1a6/

3.1 |3uaTs:
3.2 [ Ymern:
3.3 | Baagerb:
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Hacos | Jlurepatypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. @u3nyecKkue 0CHOBBI KJIACCHYECKOH MeXaHMKHU
Cp Kunemaruka /Cp/ 1 16 0
Jlex Junaamuxka /Jlex/ 1 8 J1.1 0
Cp Junramuka /Cp/ 1 20 0
JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yIbTATOB U3MEPEHUHN (HU3NISCKUX 1 8 JI1.6 0
BennunH. Otnpenenenue MIoTHOCTH Tell. OnpeeNieHne YCKOPSHHUS CHITBI
TSDKECTH 10 croco0y Beccens. M3yueHrne OCHOBHOIO 3aKOHA AUHAMUKHU
BpalaTeIbHOTO JBIKEHHSI C TIOMONIBbIO MasiTHHKa O0epOeka /J1ab/
Cp Mexanunueckue koebanus u BomHbI /Cp/ 1 18 0
Pazgen | Pa3zgen 2. Moaekyiasipuasi Gu3nka U TepMOAUHAMHUKA
Cp MonekynsapHo-KuHeTHUecKas Teopust /Cp/ 1 20 0
JIa6 JIP 5. VI3mepeHune AiHbI 3BYKOBOW BOJIHBL,CKOPOCTH 3BYKa U 1 2 JIL.S 0
ko3 dunnenra [Tyaccona mo ¢pa3oBEIM cooTHOIIEHMAM. /J1ab/
Jlex Tepmoanaamuka /JIex/ 1 2 0
Cp Tepmomunaamuxa /Cp/ 1 10 0
HKP 3ammrta 1abopaTopHBIX padot /MKP/ 1 4 0
Pazgen | Pazgen 3. DuexTpuyecTBo
Cp Onekrpoctaruka /Cp/ 2 28 0
JIab H3MepeHne eMKOCTH KOHJICHCATOPOB METOIOM OATHCTHIECKOTO 2 2 0




Jlex OnextpoanHamuka /Jlex/ 2 6 JI1.1 0
Cp Onexrpoaunamuka /Cp/ 2 30
JIab H3mepenne compoTUBICHHS METOAOM ypPaBHOBEIIEHHOTO MocTHKa /J1a6/ 2 2 J12.1 0
Paznen | Pa3spei 4. DiieKTpOMarHeTusm
Cp Marnutoctaruka /Cp/ 2 20 JI1.1 0
J1a6 OmnpeneneHre TOPU30HTAIBLHON COCTABIISIONIEH MArHUTHOTO TIOJIS 2 2 JI2.1 0
3emmu /J1a6/
Jlex MarnutHas uHnykuus. Teopus MakcBesia st 31€KTpOMarHuTHOTO 2 2 0
monst /JIex/
Cp Marnutnas naaykuus. Teopus MakcBesuia AJis 3JIEKTPOMarHUTHOTO 2 20 0
monst /Cp/
Paznen | Pa3gea 5. Ontuka
Cp Ousnueckas ontuka /Cp/ 2 20 0
Jlex KganToBas ontuka /JIex/ 2 2 JI1.1 0
Cp KsanToBas ontuka /Cp/ 2 20 0
JIa6 Omnpenenenue noxkasaTesnen mpeaoMIIeHHUS KUIKOCTEH ¢ TTOMOIIBIO 2 6 JI1.3 0
pedpakromerpa A6Ge. OnpeseneHne TeMnepaTypsl pacKaleHHOTO Tea
OITHYECKUM MeTooM /J1ab/
Paznen Pasjien 6. AtomHasi u siiepHas pusnka
Jlex Crpoenue aroma /JIex/ 2 2 0
Cp Crpoenue atoma /Cp/ 2 16 0
Cp SAnepnas ¢usuxa /Cp/ 2 16 J1.2 0
HKP 3ammrta nabopaTopHbIX padot /MKP/ 2 4 1.4 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Pazgen 1. ®dusndeckue 0CHOBHI KIIACCHYCCKON MEXaHHKH

Tema 1.1. Kunematuka

DJeMeHThl KHHeMaTHKH. Mozenu B MexaHuke. CucteMa otcueTa. IlocTymareibHOe ABUKEHUE TBEPIOTO Tea. TpaeKkTopus, AIHHA
MyTH, BEKTOp NiepemenieHns. CKOpoCTh M YCKOPEHHE TOYKH KaK MPOU3BOIHBIE pajinyca-BeKTopa 1Mo BpeMeHu. HopmanbsHoe u
TaHTeHIMaJIbHOE ycKopeHus. Kitaccudukanus BUIOB JBIKEHHS.

Tema 1.2. lunamuka

TpI/I 3aKOHa JUHAMHKH Herotona. IToHATHS MacChl M CHITBI. BI/II(BI CHJI B MCXaHUKE: TPCHUSA, YIIPYTI'OCTH U TATOTCHUA. I/IMHyJ'H)C TCia.

Wmmynsce cunbl. BHenHNe 1 BHYTpeHHHE CHIIBI. 3aKOH COXPAaHEHUS NMITyJIbca MEXaHNIeCKol cucteMsl. LieHTp mace (meHTp
UHEPLUH) MEXaHHUYECKOM CHCTEMBI U 3aKOH €T0 ABMKEHHUS.

PaboTa MOCTOSHHOM M IepeMEHHON CHITBI. BrIpaskeHHe paOoThl CHIIBI Yepe3 KPUBOIMHEHHBIN HHTerpan. MOITHOCTh. DHEPTrHs Kak
YHUBEpCATbHAS Mepa Pa3INIHBIX (JOPM ABIKEHHS M B3aNMOIeHcTBrs. KnHeTHueckas SHeprus MeXaHHIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHSI MEXaHHYECKOH SHEPTHHU U €T0 CBA3b C OJHOPOJHOCTHIO BPEMEHH. Y Iap aOCOTIOTHO YIPYIHX U HEYIPYTUX Tel.
MoOMEHT HHEPIMU TBEPAOTO Telaa OTHOCUTENBHO ocu. [Ipumeps! ero Beruncienus. Teopema LlTeitnepa. MomeHT cunbl. OcHOBHOE
ypaBHEHUE JUHAMUKU BPaIATENbHOIO IBUKEHUS TBEPJIOTO TeJa OTHOCUTENBHO HEIIOABHKHOM OCH. 3aKOH COXPAaHEHHsI MOMEHTa
UMILYJIbCA U €T0 CBSI3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

3aKkoH BCeMHUPHOTO TsAroreHus. [loTeHIanbpHas SHepris MaTeprUaIbHON TOUKU BO BHEIITHEM CHUJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JEHCTBYIOIIEH HAa MAaTEPUANIbHYIO TOUKY. 3aKOH COXPaHEHH MEXaHUYECKOM SHEPTHHU U €ro CBsI3b C OAHOPOAHOCTBIO BPEMEHH.
JlaBnenue B )xuIKOCTH U ra3e. Enqunuips! namepenus nasinenus. 3akonsl [lackans u Apxumena. TeueHune uaeanbHOM KUIKOCTH.
YpaBHeHMe Hepa3pbIBHOCTU. Y paBHeHue bepHyinu u cieacrsus u3 Hero. Tedenue Baskoi sxxuakoctd. @opmynsl Hetorona u
Crokca. Ko puumeHT BI3KOCTH ¥ METOIBI €T0 ONPEICIICHUSI.

Tema 1.3. Mexanndeckue KoJIeOaHUs U BOJTHBI

T'apmonngeckue Kone0aHus U UX XapakTepucTHKH. JJuddepeHnnansHoe ypaBHEHNE TapMOHHUECKHUX Konebauwnii. [IpyXHHBIH,
(usnueckuil 1 MaTeMaTUIECKUI MasTHUKY. DHEPrusi rapMOHUYecKuX kKoiaebanuil. CloxeHne rapMOHHUECKUX KOoNeOaHUil OMHOTO
HAalpaBlIeHHs U OJUHAKOBOH 4acTOThl. bueHue.

Cro)xeHns B3aNMHO NTePICHIUKYISIPHBIX Koebannit. @uryps! Jlnccaxy. 3aTyxaronye 1 BEIHYK/ICHHBIE KoeOanus. PesoHaHc.
BounHOBBIE Tponecchl. MexaHu3M 00pa30BaHUS MEXaHHIECKUX BOJIH B YIPYroi cpene. IIpomonsHbIe U MoNepeyHbIe BOTHBL
YpaBHeHue 110ckoi Oeryiieil BoaHbI. [[JinHa BOJIHBI M BOJIHOBOE YHCIIO.

Pa3pmen 2. MonekynspHas ¢pu3nka ¥ TepMOJMHAMHKA

Tema 2.1. MonekynsipHO-KHHETHYECKAast TEOPHS

OmnbITHBIE 3aKOHBI UACANBHBIX ra3oB. YpaBHeHHe Knaneiipona-MenaeneeBa. OcHoBHoe ypaBHeHHe MKT uaeanpHbIX rasos.
CpenHss KHHeTHYIecKasi SHePTist MOJIEKyIl. MoJeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE a0COIIOTHOH TeMITepaTypHl.

DOneMeHTHI cTaTUCTHYECKOl (hu3uky. 3akoH MakcBenia A pacipeieNICHNs. MOJICKYIT HACAIbHOTO ra3a 0 CKOPOCTSIM.
Bapomerpuueckas popmyna. 3akoH bosbiiMaHa [y1st pacripe/ieNIeHUst YacTHIL BO BHEIIHEM MTOTEHIMAIBHOM Iose. CpeHee YHciio
CTOJIKHOBEHHH W CPEeTHSS JIIHHA CBOOOIHOTO IMpodera MOJIeKyII.

OmsrtHOe 0o60ocHOBarMe MKT. [luddy3us, TeIIonpoBoAHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puxa, dypre n HeioToHAa.

Tema 2.2. TepmoanHamuka

BHyTrpennss sneprus. Uncio creneHel cBOO0IbI MOIEKyYIl. 3aKOH PaBHOMEPHOTO paclpeeIeHHs] SHEPIHH [0 CTETICHSIM CBOOOEL.




IlepBoe Hauano TepmoanHaMUKH. PaboTa rasa mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MaKpoCHCTeMBbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UCAIBHOTO Ta3a OT BUja npoliecca. [IpuMeneHne nepBoro Hadanaa TEPMOJIUHAMUKH K
n3omporneccaM. AnuabaTHbIA mporecc. Y paBHeHue [Tyaccona.

Kpyrossie mponeccel. O6paTumsle n HeoOpaTuMmble mponecchl. Lukin KapHo u ero k... g uaeansHOro ra3a. Bropoe Hagano
TepMoauHaMuKU. [loHsATHE 06 SHTpONUH, €€ CTATUCTHYECKOE TOJIKOBAHHE.

Cutbl 1 IOTEHIMAIBHAS SHEPTUSI MEXMOJIEKYIISIPHOTO B3aUMOJeHCTBHS. D PEKTUBHBIN TMaMeTp MoJIeKyll. Y paBHeHne Ban-znep-
Baannca. ®azoBsie nepexonnl 1 u 2 pona. Kputnueckoe coctosiaue. TpoiiHas Touka. OcoOOEHHOCTH TBEPAOTO U YKUIKOTO COCTOSHUIMA
BemecTBa. [ToBepxHOCTHOE HaTsLKeHUe. CMadunBaHKe. KanuispHele ssBICHUS.

Paznen 3. DnexTpuuecTBo

Tema 3.1. DnexTpocTaTika

3akoH Kynona. Hanpsi’keHHOCTb U CUJIOBBIE JIMHUY HANPSHKEHHOCTH 3JIeKTpUdecKoro nois. [IpuHnun cyneprno3unuu
anexTpuyeckux nonei. [pumep pacuera HanmpsXKEHHOCTH OIS, CO3AaBacMoil cucTeMo 3apsa0oB. [I0TOk BEKTOpa HaNPSKEHHOCTH
anexkTpudeckoro noiysa. Teopema Ocrtporpanckoro-I'aycca

PaboTa cuit 371eKTpHUYECcKOoro mojs Mo IMepeMenIeHuto 3apsiaa. Liupkymsnus BeKTopa HanpskeHHOCTH. [loTeHIMansHbIi XxapakTep
3NEKTPOCTaTUUECKOro Nosd. [ToTeHnunan anekTpuiecKkoro nojis. DKBUMOTEHI[MATbHbIE TOBEPXHOCTU. CBA3b MOTEHLIUANA C
HaNpsDKEHHOCTBIO NMOJIs. DIEKTPUUECKOE M0JI€ B AUANEKTPUKAxX. TUIIBI TU3IEKTPUKOB. Buapl nonspuszanuu. Bekrop nonspusanuu.
IIpoBOIHHKH B 3JIEKTPOCTATUUECKOM I0JI€. DIIEKTPOEMKOCTh IPOBOAHNKA. KoHgeHcaTOph! 1 uX BuAbl. PopMyra IIOCKOro
KoHzeHcaTopa. CriocoObl COeqMHEHUST KOHACHCATOPOB B OaTtapero. DHeprus sJeKTpocTaTudeckoro noss. O0bEMHas MIIOTHOCTh
SHEPrUH.

Tema 3.2. DnexkTpoavHaMHKa

IocTosHHEBIN 2MeKTpUdecKuil TOK. Buabsl Hocureneil 3apaaa B pa3nuuHbix cpegax. Cuna Toka. Bexrop mnotHoctu Toka. 3/1C
UCTOYHMKA ToKa. 3akoH OMa /1151 yqacTKa U noaHoi nenu. ConpoTuBieHne U IPOBOJUMOCTb IPOBOJIHUKOB, UX TeMIepaTypHas
3aBUCUMOCTb. PacueT cONpoTUBICHUH NPU Pa3IUYHBIX BUAX COCAUHEHHM.

PaboTa 1 MOITHOCTH 31eKTpHUYecKoro Toka. 3akoH Jlxoynsa-Jlenma. Ilpasuna Kupxroda u mpruMeHeHne UX K pacdeTy
Pa3BETBIEHHBIX Lieneil.

Paznen 4. DnekrpomMarseTusm

Tema 4.1 MaraurocTaTika

MarnuTHoe none. MHayKkiys MarHuTHOTO 1oiisi. CUnoBble IMHUK MAarHUTHOTO T0JIsI, €r0 BUXPEBOil XxapakTep. 3akoH AMmepa 1
CHWJIBI, IEHCTBYIONIEH Ha IPOBOIHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B
MarHutHoM mode. [IpuHnun paboTs! anekrpoasurarens. 3akoH bruo-Casapa-Jlamnaca u ero npuMeHEHHE K PacueTy MarHUTHBIX
noJeu (mpsIMOro M KPYyroBOro TOKOB).

Cuutbl B3aMMOJEHCTBHUS NapaIeibHbIX TOKOB. 3aKoHbI AMIepa. JIBHKEeHHE 3apsKEHHBIX 9acTHI B MarHUTHOM none. Cuna
Jlopenna. Hupkymsuust Bektopa H u B. 3akon noiHoro Toka. MarautHoe mose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosst B. Ilotok Bekropa B yepes conenouns.

Tema 4.2. MaruutHas uaaykuus. Teopus Makcsenia Ajist 31€KTPOMarHUTHOTO MO

PaGoTa mo mepeMenIeHuo MPOBOTHIKA M KOHTYpPA C TOKOM B MAarHUTHOM TOJIe. DJIeKTpOMarHuTHas MHAyKus. 3akoH dapanes u
€ro BBIBOJ U3 3aKOHA coxpaHeHus 3Heprun. IIpasuno Jlenua. fIpnenue camounaykuuu. IHOyKTHBHOCTE KOHTYpa. DJ1C
CaMOMHAYKIUH. B3auMHas nHIyKIus.

MaruurHoe nose B BemecTse. THITBI MarHeTHKOB (JiMa-, apa- 1 peppoMarHeTHKN), UX ¢pusndeckas mpupoaa. HamarHudeHHOCTS.
MarnuTHas npoHunaeMocTs BemecTsa. OcHoBbI Teopun MakcBeiuia. Tok cMelieHus. YpaBHeHus: MakcBemia B UHTEIpalbHOM
thopme.

ITonsiTue o nepeMeHHOM Toke. OMHYECKOE, peaKTHBHOE (EMKOCTHOE ¥ MUHAYKTUBHOE) M MOIHOE CONPOTHUBIEHHS LETTH EPEMEHHOTO
Toka. 3akoH OMa Juid ey IePEMEHHOr0 TOKa. MOIIHOCTb, BbIJENIsieMasl B LIENH IIEPEMEHHOTO TOKA.

OnexTpoMarHUTHBIE KosieOanus. ["apMOHUYECKHe, 3aTyXalOIHe 1 BRIHYK/IeHHbIE KoeOanus. [lonaTie o pe3oHaHce.
OnexTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMarHUTHBIX BOJH.

Pasnen 5. Ontuka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI F€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesn npenomieHus. Mx dusuyeckuii cMbici.
SIBneHue MONMHOTO BHYTpeHHETo oTpaxkeHns. CBetoBoabl. Coeprueckne 3epkana. @opmyna 3epkana. [Toctpoerne n300pakeHHH.
Tonxkwue nun3sl. @opmyna muH3BL. [TocTpoeHne H300paxeHHH.

BounHOBast aneKTpoMarHuTHas IpUpoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOIH. Bpems u amiHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepennus ceera. MeTtons! HabmoneHus nHTepdepenin ceera. Pacuer
uaTepdepernun B onbite FOHTa. IHTepdepeHnrs cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TOJNIMIMHEI X PaBHOTO HAKJIOHA.
Konpua Hetotona. IIpuMenenne nHTepEpeHINN B HAyKe U TeXHHKE.

Judpaxius ceta. [punmmn INolirenca-®Openensa. Meton 300 @penens. Judpakuus OpeHens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakmust Ha npocTpaHcTBeHHOH penretke. @opmyna Bynbega-bparra. Pertrenorpadguyeckoe muccinemoBanue CTpyKTyphl
kpuctamioB. [TonsTre o ronorpadum.

Ionspuzanus ceera. EcrecTBeHHBIN U MONSPU30BaHHBIH cBeT. 3akoH Maitoca. [Tonspuzaius cBeTa npyu OTPaKeHUU U
MPEeIOMJIEHUH Ha TPaHULE JBYX IU3IEKTPUKOB. 3akoH bprocrepa. JIBoiiHoe mydenpenomiuenue. ITpusma Hukomns. Ionsponast n
HOJISIPU3aLUOHHBIE IPU3MBI.

HckycctBenHas ontudeckas aHn3oTponus. Dddexts! Keppa u @apanes. OnTudecku akTHBHBIE BelecTsa. Jlucmepcus ceera.
DNEeMEHTHI 3JIEKTPOHHOM Teopuu auctiepcun ceeta. [lornomenue (abcopouus) ceera. 3akon byrepa.

Tema 5.2. KBanToBas ontuka

TemnoBoe U3ITydeHNE U €T0 XapaKTePUCTUKH. AGCOIIOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonpmana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOro Tena. 3akoH cMenienus: Buna. @opmyna Penes-Jlxunca.




SBnenune poroaddexra. Buenrauit Gporodapdexr u ero 3akonsl. oToHsl. YpaBHeHHE DifHIITeHHA I BHEIIHETO GoToddhhexTa.
Macca n ummnynsc ¢potona. Jlasinenue ceera. Onbitel JIebenena. Jlasepsl, mpuHIMI JeHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Pa3nmen 6. ATomHas u siaepHast Gu3NKa

Tema 6.1. CtpoeHue aroma

Monenu aromoB Tomricona n Pesepdopna. Omnupuueckue 3aKkOHOMEPHOCTH B CIIEKTPAX HUCITYCKAHHUS U MOTJIOIICHHS aTOMOB.
®dopmyna Punbepra. JIuneidarsiii ciekTp aroma Bojopoaa. OCHOBHBIE CEPUU CIIEKTPATBHBIX JTHHHM.

Bounna JIyn ne bpoitns. OnsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO dyann3Ma CBOMCTB BemiecTBa. COOTHOLICHUS
HeonpezeneHHocTel ['eli3enbepra Kak NposiBIeHUE KOPITyCKY/ISIPHO-BOJIHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuuns n
ee craTucTuuecKuil cMeici. YpaBHeHue llIpénunrepa s craliioHapHbIX COCTOSHUI.

Iocrynater bopa. BopoBckas Teopust aroMa BOIOPOAa M BOZOPOJONOT0OHOT0 HOHA. ATOM BOJOpPO/ia B KBAHTOBON MEXaHHKE.
KganToBeie uncna. CrivH snexTpona. CnuHoBoe kBaHToBOE yucio. [Ipunuun ITaynu. Pacnpenenenue 31eKTPOHOB MO COCTOSHUSIM.
Tema 6.2. SinepHas ¢pusnka

PerrtreHosckue criekTpsl. 3akoH I'. Moznu. [Tornomenne, CIORTaHHOE U BRIHYXICHHOE M3MydeHne. [loHsTne 06 onTHaecKkux
KBaHTOBBIX FeHepaTopax (ITazepax). Pasmep, coctas u 3apsi aTOMHOro aapa. MaccoBoe u 3apsioBoe uucia. JleeKt Maccsl 1
SHEprus CB3M sApa.

B3auMoneiicTBue HyKJIOHOB U MIOHSTHE O CBOMCTBAX U IPUPOJE SAEPHBIX cuil. Mozenu sapa. PaanoakTuBHOE U3ITydEHHE U €TI0
BUJIBL. 3aKOH PAJHOAKTUBHOTO Paclana. 3aKOHOMEPHOCTH U IIPOHCXOXKACHHE anb(a, OeTa - ¥ rTaMMa-H3IydeHUs aTOMHBIX Sep.
[ToHsATHE O SIAEPHBIX PEAKLUSIX U UX OCHOBHBIX THIAX. VICKycCTBeHHas panOaKTHBHOCTG. JleneHue Tsokenslx saaep. LlemHas
peakuus nenenus. [lonsTue o suepHoOi 3HepreTHke. Peakiys cHHTE3a aTOMHBIX siziep. [Ipobiema yrpaBisieMbIX TEpMOSAEPHBIX
peakuii. DneMeHTapHbIe YacTHIBL. VX Kaccudukanys.

6. ®OHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosnHenue u 3amuTa 1a00paTopHbIX padoT
BrInosHeHHE caMOCTOSTENBHBIX paboT

3auer

Ok3ameH

6.2. TeMbl NHCBMEHHBIX PadoT

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

OIIK-2: CiocobeH mpUMEeHSTh eCTECTBeHHOHAYYHbIE M OOIICHHKEHEPHbIC 3HAHNS, aHATUTHYECKNIE METO/IBI B ITPO(ECCHOHANBHOM
JeSATeIbHOCTU

OTKpBITEIE BOIIPOCEHI

Bompoc Nel

OOBsicHUTE, TOYEMY ITPH IBIDKCHUH KOpaOiIs BOSHUKAIOT KoIeOaHus kKopiyca. Kakue BHemHIE 1 BHYTpeHHHE (paKTOPEI MOTYT
BIIMATH HAa aMIUIATY/Ly M 9aCTOTY 3THX KoyieOaHmiA?

OrtserT:

Konebanust kopiryca kopaGiisi BOSHUKAIOT U3-32 BO3JCHCTBHS BHEIIIHUX CHJI, TAKUX KaK MOPCKHUE BOJIHBI, BETEP U TCUCHHS.
BuyTpennue GakTopsl, BKIIOYas KOHCTPYKINIO KOPITyca, pacipeieNeHne Harpy3KH 1 paboTy MEXaHH3MOB, TaK)Ke HTPAfOT POJIb.
BHemHe cuiIbl 3aCTaBISAIOT KOPabiIb KoIe0aThCs B BEPTUKAILHOM U TOPU30HTAIBHOM HAIIPABICHUAX, YTO CO3AAeT AUHAMUYECKHE
Harpysku. AMIUIUTY/Ia U 4acTOTa KojieOaHui 3aBUCAT OT pasMepa 1 (OpMbI KOpaodJIst, TITyOUHBI MOPSI, TIOTOAHBIX YCIOBHH
COCTOSIHHUS BOJTHOH ITOBEPXHOCTH.

Bonpoc Ne2

OOBsIcHUTE, KaK OCYILECTBIIETCS YIIPABIECHHE CyHOM B YCIOBUAX OTPAaHUYEHHON BUAMMOCTH. Kakue TeXHONIOruu 1 HHCTPYMEHTBI
MPUMEHSIOTCS JUIs 00ecTIiedeH st 0e30ITaCHOCTH TUTaBaHUs ?

Otser:

YnpasneHue CyIHOM B YCIOBHUSIX OTPaHMUYEHHON BUAUMOCTHU TpeOyeT UCIONIb30BaHHs CIEIUalbHBIX HABUTALMOHHBIX
MHCTPYMCHTOB M TEXHOJIOTHH. Pajap mo3BosnseT 00HapyKUBaTh NPETIATCTBHA U IPYTHE CYZIa, IXOJIOTHI 00ECIICUNBAIOT OTIpeIeIICHNE
riryOuHS! 1 penbeda nHa, a GPS-crcTeMbl IpeocTaBIsIOT TOYHYIO HH()OPMAITIIO O MECTOMONIOKEHAH. ABTOMAaTH3NPOBAHHEIC
CHCTEMBI yIIpaBICHHUS TOMOTAOT MOJAEPAKUBATh Kypc U U30eraTb CTONIKHOBEHUH. Bee 3Tu cpecTBa MOBBIIAIOT 6€30IaCHOCTh
TUIaBaHUS 1 MUHUMHU3HPYIOT PUCKH aBAPUHHBIX CUTYaILHH.

BaKpLITI)IC BOIIPOCHI ¢ OAHUM NPABUJIBHBIM OTBETOM

Bomnpoc Ne3

Kaxoii 3akoH onMchIBaeT JBMKEHHE TeJa O] BO3ACUCTBUEM BHEIIHEH CHUIIbI?
a) 3aKOH BCEMUPHOTO TSATOTEHUS

b) Bropoii 3akon HeroToHa

¢) Tperwuit 3akoH HetoToHa

d) 3axoH coxpaHEHHs YHEPrUU

TIpaBunbHeIil oTBET: b) BTopoii 3akon HetoToHa




Bompoc Ned4

Kaxoit mprbop ucnonbiyeTcs Uit I3MEpeHHst CKOPOCTH 3ByKa B Boje?
a) l'maponokarop

b) OxouoT

¢) Conorpad

d) laTunk naBiueHus

IIpaBunbHEIi oTBeT: a) ['Maponokarop

3aKpBITBIe BOITPOCHI C HECKOJIbKMUMU MTPABUJIbHBIMU OTBECTAMHU

Bompoc Ne5

Kaxwue ¢pakTopsl BIUAIOT Ha CTaOMIBHOCTE CyIHA Ha BoJie?
a) ®opma kopiryca

b) Pacipenenenue rpy3os

¢) Bricora HanBogHOTO OGOpTa

d) I'mybuna ocaaku

IIpaBuibHBIE OTBETHL: @, b, ¢, d

Bompoc Ne6

Kakwue ycTpoicTBa UCTIONB3YIOTCS TSl U3MEPEHUS MapaMeTPOB MOPCKOU Cpebl?
a) TepmomeTpsl

b) Jartunku conéHOCTH

c) PIIC

d) CniyTHUKOBBIE IPUEMHUKI

IIpaBusibHbBIE OTBETHL: @, b, ¢, d

BOHpOCI)I Ha YCTAaHOBJICHUC MOCJICAOBATCIBHOCTH

Bompoc Ne7

YcTaHOBHTE MPABHIIBHYIO ITOCTIEOBATEIFHOCTD 3TAIlOB ABMKEHHS Cy/IHA B IITOPMOBBIX YCIIOBHSX:
1. OneHka NOrOJHBIX YCIOBUI.

2. [Ipunstie mep no obecreueHHo 0e30MaCHOCTH dKHUMaXKa U rpysa.

3. VYcraHoBKa MapyCHOrO BOOPYKEHHUSI MM BKIIOYEHHE JABUTaTEICH.

4. HabGmionenne 3a N3MEHEHHSMH TOTOJIBI.

IIpaBusbpHas OCHENOBATENBHOCTE: | — 3 — 2 — 4

Bomnpoc Ne§

YcTaHOBHTE NTOCIEAOBATEIFHOCTD 3TAIIOB IIPOBEACHHS MAHEBPOB [UIS IIBAPTOBKH CYIHA:
I. Br16op mMecTa CTOSHKH.

2. IMoaroroBka 00OpynOBaHHs U KOMaHJBI.

3. [Moaxon x mpuyaiy.

4. BeinonHenye MBapTOBOYHBIX ONEPALUil.

[IpaBuiibHas IOCTIENOBATENBHOCTD: | — 2 — 3 — 4

Bormnpoce! Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YCcTaHOBHTE COOTBETCTBHE MEX/Ty TUITAMH BOJH M UX XapaKTePHCTHKAMH:

Tun BoIHBI XapaKkTepucTuKa

a) ITonepeunsie 1) Konebanus gyacTull NepneHAUKYISPHO HAMpPaBIEHUIO PACIPOCTPaHEHMs
b) IIpomonsHEIe 2) Konebanusi 9acTUIl BAOJIH HAPABICHUS PACIPOCTPAHEHHS
c¢) Crostane 3) O6pa3yroTcst IpHU HATOKEHUH JBYX BCTPEYHBIX BOIH

d) Yopyrue 4) Ilepenatot sHepruro 0e3 mepeHoca BelecTBa

ITpaBuIBHOE COOTBETCTBHUE:

a) — 1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

Y CTaHOBHTE COOTBETCTBHE MEXIY (PU3MUCCKUMH BEIMYMHAMH U HX SAMHHUIAMU H3MepeHHsT B MexXTyHapOIHON CHCTEME eANHHMI
(CH):

®duznyeckas BeJIMYMHA Enununa uzmepeHus

a) Cwia 1) HeroToH

b) Pabora 2) Ixoynb

¢) MomHocTb 3) Barr

d) Dueprus 4) xoynb




IIpaBunbHOE COOTBETCTBUE:
a)— 1)
b) —2)
c)—3)
d)—4)

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OO0BsACHUTE, KaK MOJIIPH3ALNS CBETa MPUMEHICTCS B CY/IOXO0JICTBE, OCOOCHHO B YCIIOBHSX IUIOXOH BUAMMOCTH. Kakne
MPEUMYIIECTBA AAET HCIOIB30BAHUE MOISPU3ALUOHHBIX (GUIBTPOB?

OrtBerT:

IMonsipu3arus cBeTa UCHONB3YETCs ISl YMEHbIICHHS OJTMKOB W YIYYIICHUS BUIUMOCTH B YCIIOBHSX SPKOH COTHEYHOMN 3aCBETKH HITH
OTPaKEHHOTO CBETA OT BOJBL. [10MISpH3aTOPHI MPOIYCKAIOT CBET TOJIBKO OJTHOTO HAIIPABJICHNUS, OJIOKUPYS OCTAITBHBIE, YTO CHUKAET
WHTEHCUBHOCTH OJIMKOB. TO OCOOEHHO MOJIE3HO IS MOPSKOB, TO3BOJISISI BUJETH OOBEKTHI HA TOPU3OHTE WIIH B BoJie Oojiee 4ETKO.
[Monsipu3aTophl TaK)KE MOMOTAIOT Pa3aHyaTh [[BETA U KOHTPACTHOCTh OOBEKTOB, YIIydIlas 00Iee BOCIPUIATHE OKPYKarOIIeH
00CTaHOBKH.

Bonpoc Ne2

OO0bsicCHUTE, KaK IIPOUCXOIUT JICJICHHE SIIEP ypaHa B SIEPHBIX peakTopax. Kakue Mepbl NPHHUMAIOTCS A1 KOHTPOJISI LITHOH
peaKLMy U IPEeJOTBPALICHUS aBAPUMHBIX CUTYyallui?

OrtserT:

[enenue sipep ypaHa IPOUCXOJMT ITyTEM 3aXBaTa HEHTPOHOB sipaMy ypaHa-235, 4To MPUBOUT K UX pacIleIICHHIO Ha JiBa Ooee
NETKUX Spa U BRICBOOOXKICHNIO SHEPTUH. B pe3ynbpraTe peakuy TakKe BBIISNAIOTCS HOBBIC HEHTPOHBI, CIOCOOHBIE BEI3BATH
JanbHelee aeneHne. [ KOHTPOIIS HEeMHOW PeaKuy HCTIONB3YIOTCS YIIPABIAIOMINE CTEPKHH, TTOTIIONIAIONINE H30BITOK
HEUTPOHOB, a TAKXKE CHCTEMBI OXJIAXKACHHS, IPEOTBPALIAOIINE [IEPErpeB peakTopa. JJomoTHUTENbHbIE Mephl 0€30MaCHOCTH
BKJIIOYAIOT PE3€PBHBIC HCTOUYHUKH AIICKTPOIIMTAHUS ¥ 3aIIUTHBIE Gapbepbl ISl CAESPKUBAHHS PaIOAKTHBHBIX BEIIECTB.

3aKpI)ITI)Ie BOIIPOCHI C OAHUM NPABUJIBHBIM OTBETOM

Bomnpoc Ne3

Kaxkoii Tun n3nydenust oopa3yercs Mpyu aHHUTHILIINY aphl 3JeKTPOH-TIO3UTPOH?
a) Anbda-uznyyenue

b) bera-uznyueHue

¢) lamma-m3myderHue

d) MudpakpacHoe usrydeHne

[IpaBuibHEIH OTBET: ¢) ['aMMa-u3aydeHue

Bomnpoc Ned

Kaxkoit MmeTo ucmionb3yeTcst s OoNpeeleHus CTPYKTYphI KpHCTa/LIoB?
a) Penrrenosckas nudpakiys

b) DnexTpoHHAsT MUKPOCKOIHS

¢) Macc-ciekTpoMeTpus

d) Kamopumerpus

IMTpaBuibHEIH OTBET: a) PeHTreHOBCKas TudpaKys

3aKprTbIe BOIIPOCHI ¢ HECKOJILKUMU TTPABUJIbHBIMU OTBETAMHU

Bompoc Ne5

Kakue MeTopI HCHIONB3YIOTCA ATSI OOHAPYKEHUS PAJHOAKTUBHBIX HCTOUHHKOB?
a) 'amma-cnektpomerpust

b) JleTekTopbI HOHU3UPYIOLIETO H3ITyICHUS

¢) PertrenoduryopecieHTHBII aHaIN3

d) DnexkTpoHHAasE MUKPOCKOIUS

IIpaBuitbHBIC OTBETHL: a, b

Bompoc Ne6

Kakue nprOops! HCIIOIB3YIOTCS JUISl HCCIIEA0BAHMUS ONITHYECKUX CBOWCTB MaTepHanoB?
a) CnextpodoTomerp

b) omspumerp

c¢) Peppakromerp

d) Kanmubparop

[TpaBuibHBIEC OTBETHL: 4, b, €

BOHpOCbI Ha YCTAaHOBJICHUEC MTOCJICA0BATCIbHOCTH

Bomnpoc Ne7
YcraHOBHTE MPAaBUIIBHYIO TIOCICI0BATEIBHOCTD ITAIIOB MIPOLIECCa SIISPHOrO CHHTE3A:




OO6pa3zoBaHue renus.

CoenrHeHne ABYX aTOMOB BOAOpPO/A.
BBICBOOOXKICHHE YHEPTHH.

. DopMHPOBaHHUE HOBOII MaTepuUH.
IIpaBusbHas nocnenoBaTenbHOCTh: 2 -4 — 1 — 3

BN =

Bompoc Ne8

YcTaHOBHTE IPAaBIIIBHYIO TOCIEI0BATENBHOCTD IAT0B IPH IPOBEACHUH KCIICPUMEHTA 110 HHTEeP(EpeHIUH CBeTa:
L. Habnronenye u perucrparys HHTEpQEepeHIUOHHON KapTHHBI.

2. VYcTaHOBKAa UCTOYHUKA KOTEPEHTHOI'O CBETA.

3. YcraHOBKa 3KpaHa A HAOMIODEHUS MHTEP(hEePEeHITHIH.

4. PerynupoBaHue paccTOSHUS MEXIy UCTOUHMKOM CBETa U SKPAHOM.

[IpaBuiibHas TOCIEAOBATENBHOCTD: 2 — 4 — 3 — 1
Bompocsl Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXy (PU3NIECKIMH SIBICHUSIMHU U HX IPUMEHCHHEM B TEXHHUKE:
PusnyecKkoe sSBICHHUE IIpumeHeHne B TEXHUKE

a) ®ororp ekt 1) ComHeunsle OaTapeu

b) Snepusrit cuare3 2) Jlazepst

¢) Maruutnoe nosie 3) Kommacer

d) DrekTpoMarHUTHAS MHIYKIIHS 4) T'enepanus 3JIEKTPOIHEPTHHI

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bormpoc Nel0

VY CTaHOBHTE COOTBETCTBHE MEXIY HU3MUECCKAMH SBICHUSAMHE B OIITHKE U MX OIUCAHUCM:
DU3UUECKOE SBICHUE Onucanue

a) dudpaxuust 1) Pa3nokeHne cBeTa Ha CHEKTpaJIbHBIE IIBETA

b) IIpenomnenne 2) Msrubanne CBETOBBIX BOJH IPU MPOXOXKICHUU Yepe3 Iperpamy
¢) ducniepcus 3) V3MeHeHne HalpaBieHUS CBETA IIPH TEPEX0/e U3 OTHOW CPensl B APYTYIO

d) Unrepdepenuuss 4) IlepekpriTe CBETOBBIX BOJIH, MPUBOSIIEE K YCHICHHIO WM OCIa0JICHUI0 MHTEHCUBHOCTH CBETa
[TpaBuIBHOE COOTBETCTBHUE:

a) —2)

b) — 3)

¢o—1

d)—4)

OIIK-3: CnocobeH mpoBOIUTE H3MEPEHHs U HaOM0AeHUsI, 00padaThIBaTh U MPEACTABIATH SKCIEPHUMEHTAIbHEIEC JaHHbIC

2 cemecTp

OTKpHITHIE BOIIPOCH

Bonpoc Nel

Omnuumre nporuecc H3MepeHust KodpHUIMEHTa TPEHUS CKOIBKEHUS MEXKILY IByMsI IOBEPXHOCTAMH. Kakue napameTpsl HEOOX0AUMO
KOHTPOJINPOBATH PH NPOBEJCHUN SKCIIEPHMEHTA?

Ortser:

Jlns u3mepenus koddduimeHTa TpeHUs CKOIBKEHUS MEXIY AByMsI TOBEPXHOCTSIMHU OOBIYHO HCIIONIB3YeTCS METO HAKIOHA
iockocTd. OJMH U3 00BbEKTOB ITOMEIAETCsl HA HAKJIOHHYIO INIOCKOCTh, ¥ TIOCTENICHHO YBETMYMBAETCS YroJl HAKJIOHA 10 MOMEHTa
Hagaja cKoJbkeHus. KoadduimeHT Tperns paccunThIBaeTCS Kak TAaHTSHC yIJla HAaKJIOHA. Ba)kHO KOHTPOIMPOBATE YHCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTH NPHUIIOKEHHS HaTPY3KH U OTCYTCTBHE BHOpAIIHIA.

Bomnpoc 2:

OO0bsicCHUTE, KaK N3MEPUTH CKOPOCTh PACIIPOCTPAHEHHUS! 3ByKOBBIX BOJIH B cpejie. Kakue MeTobl HCIIONb3yI0TCs ISl 3TOT0 U KaKue
(haKTOPHI HYXKHO YIUTHIBATE?

Otser:

CKOopocTb pacrpocTpaHeHHsI 3BYKOBBIX BOJIH B CPEJIe M3MEPSIETCs C TIOMOIIBIO METO/I0B, OCHOBaHHBIX Ha PErUCTPallii BPEMEHU
MPOXO0KJICHUS 3BYKOBOI BOJHBI MEX/Ty IBYMs TOUYKaMH. CIIONB3yIOTCS YIBTPa3BYKOBBIE JATYNKU HIM MEKPOGOHBI. BaxkHo
YIUTBIBATh TEMIIEPATYPY CPEAbI, BIQXKHOCTH M HAJIIYHE TPETATCTBHIH, KOTOPhIe MOTYT OBIUATH HAa PACIPOCTPAHCHUE 3BYKA.

3aKpLITLIe BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bomnpoc Ne3

Kakoii 3aK0H OIMCHIBAeT ABMXKEHHE Tella I10]] BO3JICHCTBHEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMUPHOI'O TATOTEHUS

b) Bropoii 3akon HeroToHa

c¢) Tperwuii 3akoH HeloToHa




d) 3axoH coxpaHeHHs YHEPruu
ITpaBunbHbI 0TBET: b) Bropoii 3akon HeroToHa

Bomnpoc Ned

Kaxkoii mpubop UcIoab3yercs Al K3MEPEHHUs CKOPOCTHU 3BYKa B Bojie?
a) ['maponokaTop

b) Oxomnot

c¢) Conorpad

d) Jaruuk naBneHus

IMpaBuisHEIL oTBeT: a) ['Mmaponokarop

3aKprTbIe BOIIPOCHI ¢ HECKOJILKUMU ITPABUJIbHBIMU OTBETAMU

Bompoc Ne5

Kaxkue (akTops! BIUSIOT Ha CTaOMIBHOCTE CyJHA HA Boae?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricora mHagBogHOTO G0pTa

d) I'nmyOuna ocaaxu

IIpaBunbHBIC OTBETHL: &, b, ¢, d

Bompoc Ne6

Kakne nprOops! HCIIOIB3YIOTCS YISt H3MEPEHHSI MAarHUTHOTO 110JIs1?
a) Kommac

b) Maruurometp

c¢) lanpBanometp

d) Karymika HHAYKTHBHOCTH

IIpaBunbsHbIE OTBETHL: b, d

BOHpOCLI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIBHOCTHU

Bomnpoc Ne7

YcTaHoBHTE MPaBUIBHYIO MTOCIIEI0BATEIEHOCTD IATOB MIPH MPOBEACHUN KCIIEPUMEHTA N0 U3MEPEHHIO CKOPOCTHU 3BYKa B BO3AYXE:
1. INoaxmovyeHne MUKPOPOHOB K PETHCTPHPYIOLMIEMY YCTPOHCTBY.

2. H3mMepenue BpeMeHHU MPOXOXKICHHS 3ByKa MEXIy MUKPO(GOHAMH.

3. Pacuer ckopocTu 3Byka IO U3BECTHBIM PAcCTOSHUSAM M BpEMEHH.

4. Hactpoiika paccTosiHull MeXITy MUKPOGhOHAMHU.

IIpaBunbHas nocinenoBarenbHoCcTh: 4 — 1 — 2 — 3

Bompoc Ne8

VYcraHoBHTE MOC/IEA0BATENBHOCTD 11ar0B ITPU HACTPOIKE 1a3epPHOTO JalbHOMEpPA A U3MEPEHUS] PACCTOSHUSL:
1. Hactpolika npueMHuKa CUrHaza.

2. INoaxmroueHne UCTOUHNKA MTUTAHUS.

3. Hacrpoiika nepegatomiero nasepa.

4. W3mepenue paccTosHusl.

IIpaBunbHas mocnenoBaTenbHOCTh: 2 — 3 — 1 — 4
Bormpock! Ha ycTaHOBJIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY (PU3NUCCKIMU SBICHHSAMH U IPHOOPAMH, HCIONB3YEMBIMHU JUTS UX H3yICHUS:
Dusnyeckoe sSBICHUE [Mpubop

a) DnektpuuectBo 1) AMmepmeTp

b) Maruetusm 2) Komnac

¢) OnTryeckue 3G deKThI 3) CnekTpomMeTp
d) PammoaktuBHOCTE 4) I'efirepoBCKHMii CUSTUMK
IIpaBuIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3MUECKUMHU BeINUYMHAMH U UX €ANHHUIAMU H3MepeHHs B MexXTyHapoaHON CUCTeMe eAUHHUIT
(CN):

®duznveckast BEIMIHNHA Enmuanma usmepeHus

a) Cuma 1) Hetoton

b) Pabora 2) [Ixoynb




¢) MomHocTtb 3) Barr

d) DuHeprus 4) JIxoynab
IIpaBunbHOE COOTBETCTBUE:
a)— 1)

b) — 2)

¢)—3)

d)—4)

3 cemecTp

OTKpBITBIE BONIPOCHI

Bompoc Nel

OO0bsiCHUTE, KaK IIPOUCXOUT TIPEIOMIICHNE CBETA Ha TPaHUIIE IBYX CPEJ] C Pa3HBIMHM ITOKa3aTeNsiMu npestiomiieHust. Kakue dakropst
BJIMAIOT HA YroJl IpenoMiIeHus?

OrtserT:

IIpenomieHue cBeTa NPOUCXOJIHT, KOT/Ia CBET MEPEXOJUT U3 OHOM Cpe/ibl B IPYTYIO C PA3INYHBIM II0Ka3aTeleM IPEIOMICHHS.
Yo7 npenoMIIeHIs OTIpeersIeTCsl OTHOIICHHEM CHHYCOB YTJIOB IIaJICHUS 1 TIPEJIOMIICHH, CoTiacHo 3akoHy CHemna-/lekapra. Ha
YIroJ1 peJIOMJICHUSA BJIUAIOT IMOKA3aTEIIN IMTPEITOMIICHUSA 00eux Cpen, Yroj rmaacHusd CBE€Ta U JJyIMHA BOJIHBI CBETA.

Bompoc No2

OOBsicHUTE, KaK TPONCXOIHUT (poT0o3(h(deKT 1 Kakne (PaKTOPhI BIUAIOT Ha €ro MHTEHCHBHOCTE. Kakue MaTepraisl Hanboee

3¢ HEKTUBHO JEMOHCTPUPYIOT (GoTOdhDeKT?

OrtserT:

DoT03(h(heKT — 3TO SIBICHHUE, IPH KOTOPOM CBET BHIOMBAET JIEKTPOHBI M3 TOBEPXHOCTH MaTepuaia. IHTeHCHBHOCTH (hoToddderra
3aBUCHT OT YaCTOTHI CBETA, €r0 HHTCHCHBHOCTH U CBOWCTB MaTepHaia. MaTepHasl ¢ HU3KOH paboTOi BEIXOAA 3JIEKTPOHA, TaKUe
KaK LIeJIOYHbIe MeTaJuIbl, Hanbosee d3pPEeKTUBHO MPOSBISAIOT GOTOIDDEKT.

3aKpI)ITI)Ie BOIIPOCHI C OTHUM NPABUWIBHBIM OTBETOM

Bormpoc Ne3

Kaxoit mprbop rcnonb3yeTces It U3MEPEHUs JUTHHBI BOJIHBI cBeTa?
a) Cnextpomerp

b) ®ortometp

¢) UuTepdepomerp

d) Muxpockor

IIpaBunbHbIA OoTBeT: a) CriekTpoMeTp

Bompoc No4

Kakoii ameMeHT neprnoguaeckoil TabIUIbl UMEET HanOOoJIbIIee KOIMIECTBO IIPOTOHOB B siApe?
a) Ypau

b) [Tnyronuit

¢) Papmit

d) Kanudopanit

[IpaBuibHBIi OTBET: a) YpaH

3aKpLITI)Ie BOIIPOCHI C HECKOJILKUMU ITPAaBUIIbHBIMU OTBETAMU

Bompoc No5

Kakue MeToIsI HCHIONB3YIOTCS ISl 0OHAPYKECHHUS PAJHOAKTUBHBIX HCTOUHHKOB?
a) l'ammMa-criekTpomeTpus

b) JleTekTopbl HOHU3UPYIOLIECTO H3ITyICHHUS

¢) PertrenoduryopeciieHTHBIN aHaIN3

d) DnexkTpoHHAsEs MUKPOCKOIIHUS

IIpaBusibHBIE OTBETHL: @, b

Bonpoc Ne6

Kakue npuOops! HCIIONB3YIOTCS AT HCCIEIOBAHUS ONTHYECKUX CBOIICTB MaTepHanon?
a) CriektpodoTomMeTp

b) [Momspumerp

c) Peppaxkromerp

d) Kanubparop

[paBuitbHBIC OTBETHL: 2, b, C

Bomnpocs! Ha ycTaHOBIEHHE OCIEI0BATEIbHOCTH
Bonpoc Ne7

YcTaHOBHTE MPAaBIIBHYIO TIOCIEI0BATENBHOCTD 3TAIIOB MIPOLIECcca SIEPHOTO CHHTE3a:
5. OO6pa3zoBaHue renusl.




6. CoennHeHne IByX aTOMOB BOAOPOJA.

7. BBICBOOOXKICHHE YHEPTHH.

8. dopMupoBaHrUEe HOBOM MaTEepUH.
IIpaBunbHas nocnenoBaTeNbHOCTh: 2 -4 — 1 — 3

Bompoc Ne§

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEIOBATEIBHOCTD IIAr0B IPH MIPOBEACHIH SKCIICPIMEHTA 110 HHTEep(EpEHINH CBETA:
5. HaGmonenue u peructpanust HHTEp(HEpeHIUOHHON KapTHHBL

6. YcTaHOBKa MCTOYHHMKA KOTEPEHTHOTO CBETA.

7. VYcraHoBKa 3KpaHa JuId HaOIOAeHHUsT HHTeP(EepeHINH.

8. PerymupoBanue paccTOSHUS MEXIY MCTOYHHKOM CBETa U SKPAHOM.

IIpaBusbHas mocnen0BaTeNbHOCTD: 2 — 4 — 3 — 1
Bompockl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITYy (GU3UUECKUMH SBICHUSAME U X PUMEHEHHEM B TEXHUKE:
dusnyecKkoe sSBICHHUE IIpumeHeHnEe B TEXHUKE

a) ®oroadpdexr 1) Conneunsle Gatapeu

b) Snepusiit cunte3 2) Jlaszepbl

¢) MarautHoe nonie  3) Kommacs!

d) DnexTpoMarHuTHAS MHIYKIUS 4) T'eneparnus 3I€KTPOIHEPTUU

ITpaBuiIbHOE COOTBETCTBHE:!

a)— 1)

b) —2)

c) —3)

d)—4)

Bompoc NelQ

YcraHOBHUTE COOTBETCTBHE MEXKY (PU3HIECKUMHU SIBJICHHSAMH B OIITHKE U UX ONHUCAHUEM:
®duznyeckoe SBICHHE Onmcanne

a) dudpaxuns 1) Pa3znokeHne cBeTa Ha CIIEKTpPaJILHBIC IIBETA

b) [Ipenomnenue 2) N3rubanue cBETOBBIX BOJH MPU MPOXOXKAECHUH Uepe3 Mperpamy
¢) Jducnepcus 3) 3MeHeHHe HalpaBICHHs CBETA IIPU MEPEXOJE U3 OTHOM Cpelbl B IPYTYIO

d) Uarepdepentust  4) IlepekpbiTie CBETOBBIX BOJIH, MPUBOISIIEE K YCHUICHHIO WM OCIA0JICHUI0 MHTEHCHBHOCTH CBETa
IIpaBuUIBHOE COOTBETCTBUE:

a) —2)

b) — 3)

¢—1

d)—4)

6.4. MeTroaquueckue MaTepHaJibl, ONpele/soniie Npoue1yphbl OlleHUBaHUSA

MeTtoauka oIeHKH JIabopaTOPHBIX paboT

CTyneHT HOKeH BBIIONHUTD M 3aIlIUTUTH BCE Ta00paTOpHBIE PabOTHI, IPeIyCMOTPEHHbIE IPOrPaMMON TUCIIUTIIHHEL
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEIBHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOJIBHBIX
BOITPOCOB, MPUBCACHHBIX B KOHIIC Ka)l()lOfI pa60T1)1 B J'Ia60paTOpHOM MPAKTUKYMC, a TAK)XKXC BBIIIOJTHCHUS TECCTOBBIX SaZ[aHI/Iﬁ 10 TEMEC
paboThI HA YCMOTPEHHE MPEoiaBaTesei.

Meroauka 3a4eTa 1o JUCIHUIUIAHE
3a4eT Mo AMCIUILTHHE BBICTABISETCS IO PE3yAbTaTaM CUCTEMATHUECKON paOOTHI CTYJCHTa B TEUSHHE CEMECTpA.

MeTtonuKa OLEHKH 3K3aMeHa 110 JUCLIUIUINHE

Teoperndeckast 4acTh 3K3aMeHa 0 JUCIUILIMHE TPEACTABIACT cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOTO MaTepHaa -
TEPMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoil yacTu oOydaromuiics, Ui KaKa0ro 3a1aHus, GopMyIHpyeT NPaBUIIbHBIE C €70 TOYKH 3PEHUS OTBETHI.
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTuBHOM citydae 3afaHue
CUYHUTAETCSl HEBBITIOJIHEHHBIM.

IIpakTHyeckas 4acTh 9K3aMEHa [10 JUCLIUIUIMHE NIPEICTABIAET 3a1a4l, HAPABJICHHBIE HA BBIBICHHE BO3MOXXHOCTU IIPAKTUYECKOTO
IIPUMEHEHUS. KOHKPETHOIO TEOPETUYECKOr0 pasiena.

OK3aMeH BBICTABISIETCS C YUETOM PE3YJIbTATOB BHINOJIHEHHS TEOPETUUECKON U MPAKTUUECKON YacTel B COOTBETCTBUU C
HPUBECHHBIMH HIDKE TPEOOBAHUAMH.

5 (oTyM4HO) >85 Bce 3aaHust BBINOIHEHB! B COOTBETCTBUH C TPEOOBAHUAMH, B IOJHOM 0ObeMe U 0e3 OIIMOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHMAMH, B 00BEME HOCTATOYHOM IS OOIIETo
(hyHKIIMOHUPOBAHMS CHCTEMBI MJIH BBITIOIHEHO JBA 33JaHUS B COOTBETCTBUU C TPEOOBAHUSAMH, B IIOJIHOM 00BeMe U 0e3 OIHOOK.

3 (yIOBIETBOPUTEIILHO) 50+74 BrImonHeHO HEe MEHee NBYX 3aJaHHil B COOTBETCTBUHU C TPeOOBaHHSIMH, B 00ObeMe




JOCTaTOYHOM JUTA 00IIeTO (YHKIIHOHHPOBAHUS CUCTEMBI

2 (HEYHOBJIETBOPUTEILHO) <50 BrinosHeHO MeHee JIByX 3aJlaHHil B COOTBETCTBUH C TpeOOBaHUAMH, B 00beMe
JOCTATOYHOM JUTA 00IIeTo (hYHKIMOHUPOBAHUS CHCTEMEI

HroroBelii 6aut 3a 3K3aMEH BBICTABIISETCS TI0 OLEHKE XYALIeH 4acTH. B CIOpHBIX ciydasx ImpenoaBaTellb BIpaBe 3a1aBaTh
YTOYHSIOIINE BOIIPOCH U JaBaTh JOMOJHUTEIBHBIC IPAKTHICCKUE 3aTaHHS.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU

3ariaBue W3narenscTBO, TOI

JI1.1 | Tpodumona Taucus Kypc ¢uzuku: yaed. mocobue aiist HHKEHep.-TEXH. CIell. By30B Mocksa: Axanemus, 2010

HMBanoBHa

JI1.2 | BukynoB Cranucnas ®du3uka: 3aAa41 ISl CAMOCTOAT. PEMIEHUS AJI CTYIEHTOB BCEX CIELl. Hosocubupck: HI'ABT,

Tpeiakuna Enena
TpanueBHa

Buxroposuy, 04. 1 3204. hopM o0ydeHHS 2011

JI1.3 | CurumoB Bnamucna | OnTuka. ®usnka aToma: 1a00paTOPHBIH MPAKTHKYM MO (pH3HKeE Hosocubupck: CI'YBT,

HBanoBuu,
IIporononosa Huna
ITaBnoBHa

2016

JI1.4 |Buxkynos C. B., ®usmka: cCOOPHUK 3a1a4 Hosocubupck: CI'YBT,

Curumos B. 1.,
Tpeiakuna E. T.

2017

JI1.5 |Hwuxurenko AHatomuii |JlaGopaTOpHBIH IPAKTHKYM IO MOJNEKYISIPHON (HU3MKE: MPAKTUKYM Hosocubupck: CI'YBT,

I'eopruesny, fxosnes
Brnagumup
Huxomaesuu,
CurumoB Buaagucias
MBanoBuu, TpbrIHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
ITaBnoBHa, I'otoBaHOB
Muxann Hukonaesnu

2019

JI1.6 | Huxutenko AHatonuii |JIabopaTopHBIH MPAKTHKYM MO MEXaHUKE Hoocubupck: CI'YBT,

I'eopruesny, SxoBnes
Bnagumup
Huxonaesuu,
CurumoB Bnangucias
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBnoBHa, ["'onoBaHOB
Muxaun HukomnaeBuu

2018

7.1.2. lonoTHUTeIbLHAsS JIUTepaTypa

ABTOpBI, COCTaBUTETH

3armaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpaauit JlabopaTopHBIil MPAKTUKYM IO (pr3nKe. DNEeKTPUIECTBO, MATHETU3M Hosocubupck: HI'ABT,

Bacunbesuu,
CuHIOKOB Muxauni
IlerpoBuu

2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBanue

YuebHas AyIUTOPHS JUIS
HPOBEACHHUS TEKYIIETO KOHTPOJIS
¥ IPOME)KYTOUHON aTTECTALUH

AymutopHas nocka; Kommiekr ydeOHoit wmebemm; JlaGopaTopHble CTeHIBI: YHHBEpPCATBHBIH
CTeHA «3aKOHBl MOCTOSHHOTO ToKa», 6 1mT.; JlaGopatopHas ycraHoBka: OmpenencHue
TOPH30HTAJIBHON COCTABISIONIEH MarHUTHOro moist 3emu, 4 mT. OmnpenelicHUE YCKOPEHUS
CHITBI TSDKECTH To crioco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe KoJieco, 4 mrT.;
Ompenenenne ckopoctd  3Byka;, OmpeneneHne OTHONICHMS — TEIDIOEMKOCTEH, 2  MIT.;
JlaGoparopHoe ob6opynoBanue: Habop »snexTpou3sMepHUTeNnbHBIX MpubopoB, 2 mrT.; Habop
000pyIOBaHUS IS BBIYUCIICHHUSI OTPEITHOCTEH H3MEPEHHH, 6 INT.

Jlabopatopusi onTHKH W (HUBHUKU
aToMa - ydeOHasl ayAuTOpHS s
MIPOBEIEHHS 1a00paTOPHBIX
3aHATHHA

AymuropHas nocka; Kommekt ydeOHoM MmebGenn; Jlaboparopusie yctaHOBKH: OmpernencHue
IJIaBHOTO (POKYCHOTO paccTOsSHHSA JTHH3BL, OpeneneHue Mmokas3aTels IPeIOMICHHS XHIKOCTEH ¢
nomopo  pedpakromerpa A66e; OmnpeneneHue UIMHBI BOJHBI Jlazepa IPH  ITOMOLIN
HH(i)paKHHOHHOﬁ PCUICTKH, OHpe}IeJ’[eHI/Ie KOHICHTpAIUKU CaxapHbIX pPACTBOPOB C IIOMOIIBIO
caxapumerpa, 2 mr.; OmnpejeneHue TeMmnepaTypsl packanéHHoro Ttena; MccienoBanue




JIMHEWYaToOro CIeKTpa BOAOPOa M ONpeieieHus MOCTOsHHOM Punbepra

VYyeOHas AyAUTOPHS IS
MIPOBEIICHHS TEKYIIETO0 KOHTPOJIS
Y TIPOMEKYTOYHOH aTTeCTaI[H

AynuropHast nocka; Komruiekt ydueGHOM MmeOenu; MynbTuMenniiHoe 00OpYHOBaHUE: MPOEKTOP
(cranpoHapHBIi), 3kpaH (cTanuoHapHsli), [TK (mepenocHoi)




