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1. HEJIX OCBOEHU A JUCHUIIINMHBI

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
KHM3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

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

2.2.1 | O0uias sHepreTrKa

2.2.2 | CnennanpHbIe TJIaBBI MATEMATHKH

2.2.3 | OcHOBBI aBTOMaTHUYECKOTO YIIPABJICHUS

2.2.4 | Hayuno-nccienoBarensckas paboTa

2.2.5 | OGiast sHEpreTHKA

2.2.6 | CnenmanbHble IJ1aBbl MATEMATUKHA

2.2.7 | OCHOBBI aBTOMAaTHYECKOTO YIIPABJICHUS

2.2.8 | Hayuno-uccuenoBarenbsckas paboTa

3. KOMIIETEHIIMA OBYYAIOHMIETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JTUCIIUITJINHBI

(MOJYJIS)

OIIK-3: Cnioco0eH NpUMEHATHh COOTBETCTBYIOIIMI (PU3MKO-MaTeMATHYECKHUIl aNNapaT, METOIbl AHAJIN3a U MO/IeJIMPOBAHMNS,

TEOPETUYECKOT0 U IKCIEPUMEHTAJBbHOI'0 MCCJICIOBAHUA TITPH PEIICHUH HpO(l)CCCHOHaJILHB[X 3aaav

OIIK-3.2: JleMOHCTpHpYET MOHNMAaHUE (PU3HUECKUX SBICHUI U IPUMEHSACT 3aKOHBI MEXaHUKH, TEPMOJIMHAMUKH, SJIEKTPUUCCTBA U

Mari€Tuisma, OITHKHU

B pe3yinbTate 0CBOCHMSI AMCHUIIIMHBI 00y4AKOLIUICS 10JIKEH

3.1 (3HaTh:

3.1.1 | - pu3uvecKkrue OCHOBBI MEXaHHKH;

3.1.2 | - ocHOBHBIE NOHATHUS, 3aKOHBI M MOJIETTH MEXAHUKH, JEKTPUYECTBAa U MarHETH3Ma, KoJleOaHUil U BOJIH, KBAHTOBOM
(GU3UKH, MOJICKYIISIPHOM (DM3UKH U TSPMOIMHAMUKH, ONITHKH, AaTOMHOH U SICPHON (HI3HUKH;

3.1.3]- METOABI TCOPETHYCCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHUA B (I)I/I3I/II(C.

3.2 | YMeTh:

3.2.1 | ucronp30BaTh (PU3NUECKUE 3aKOHBI TIPU aHAIM3€E U pelleHHH po0ieM NpodecCHOHAIBHON A TEEHOCTH

3.3 | Baragern:

3.3.1 METOAaMHU MMPOBCACHUS (1)1/13I/I‘ICCKI/IX I/ISMCpCHHfI, METOJaMU KOppeKTHOﬁ OLCHKHN HOl"peIHHOCTCfI IIpu NpOBCACHNN
q)PBPI‘IeCKOFO OKCIEpUMEHTA.

4. CTPYKTYPA JUCHOUILIAHBI (MOIY.JI5T)

Bun HaunMeHoBaHue pa3ienoB M TeM /BUA 3aHATHS/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATUS / Kype ATOT
Paznen Paszgen 1. ®uznueckue 0CHOBBI KJIACCHYECKO MeXaHUKH

Jlex Kunemaruxka /Jlex/ 1 2 JI1.1 0

IIp Kunemaruka. Kunemarnka nocTynaTeasHOTO M BpalaTeabHOTO 1 2 1.4 0
JBIDKCHHS MaTepUaIbHOM TOYKU M TBepIoro Tena. Pemmenue 3amay /I1p/

Jla6 OCHOBBI METOJIOB 00paOOTKH PE3yJIbTATOB U3MEPEHUHN HU3NISCKUX 1 4 J1.7 0
BennunH. Onpeenenue MIOTHOCTH Tell paBwiIbHON Gopmel. /J1ab/

Cp Kunemaruka /Cp/ 1 8 0

Jlex Hunaamuka /Jlex/ 1 6 J1.1 0

Ip Junamuka JlMHaMuKa OCTYNATEIbHOIO IBMOKEHHs Tesl. OCHOBHBIE 1 2 J1.4 0

TEOpEMBI U 3aKOHBI. JIMHaAMKKa BpaIlaTeIbHOrO JBMXKEHUS TBEPIOTO
Tena. PaboTa u sHeprus B MexaHuke. Pemienue 3amaya /IIp/




JIab Omnpenenenue yCKOPEHHs CHIIBI TSKECTH 10 croco0y beccens. 6 J1.7
OnpezeneHre MOMEHTA MHEPLIMU MaXxOBOTO KoJieca TUHAMUYECKUM
MeTonoM. V3ydeHrne OCHOBHOTO 3aKOHA JIMHAMUKH BPAIIaTeIILHOTO
JBIDKEHHS ¢ IOMOIIbo MasitHrka Ob6epoexa /J1ab/
Cp Junamuka /Cp/ 8
Jlex Mexannueckue konebanus U BOJHBI /JIek/ JI1.1
IIp MexaHngeckue KoiaeOaHust 1 BOIHEL. ['apMOHIUecKkre KoneOaHus. 2 JI1.4
3aryxaromue konebanus. Croxxenue konedanuii. Pemenue 3anau /IIp/
Cp Mexanuueckue konebanus u BoaHbl /Cp/ JI1.7
UKP 3amura naboparopHsix padot /MKP/ 2 JI1.3
Pazgen | Pa3zpes 2. OcHOBBI MOJIEKYJISIPHON (PM3UKHM M TePMOAMHAMUKH
Jlex MonekynsapHo-KuHeTHueckas reopus /JIex/ 6 J1.1
IIp MonekynsapHo-kKuHeTHuecKast Teopuss OCHOBHOE ypaBHEHHUE 2 1.4
MOJIEKYJISIPHO-KUHETUUECKOM TEOPUU HI€aIbHOTO Ta3a. DIEeMEHTHI
crarucTuku MakcBesuia u bosbivana. Penienue 3amaq /T1p/
JIa6 OmnpeneneHne OTHOIICHUS yIENIbHBIX TETUIOEMKOCTEH BO3yXa, 2 JIL.S
M3MEPEHHBIX IPH TOCTOSHHOM JIABJICHUHU U IIOCTOSHHOM 00BbeMe METOI0M
Kremana u Jlezopma /J1a6/
Cp MonekynsapHo-KHHeTHUecKas Teopust /Cp/ 8
Jlex OCHOBBI TepMOAMHAMHKH /JIeK/ JI1.1
Jlab M3mepeHue UTHBI 3BYKOBOW BOJIHBI,CKOPOCTH 3ByKa M KO PHLIHEHTa 2 JI.5
Ilyaccona mo ($ha30BbIM cooTHOIICHUSM. /J1a6/
Ip OCHOBBI TEPMOAMHAMUKHU. AHAJIU3 IIEPBOIO ¥ BTOPOr0 Hayas 2 J1.4
TepMouHaMuKky. TeruroBele MammHbl Pemenne 3amaya /TIp/
Cp OcHoBbl TepMoarnHaMuKH /Cp/ 14 JI1.6
HKP 3ammrta 1abopaTopHbIX pador /MKP/ 2 J1.3
Paznen | Pa3gen 3. DiiekTpu4ecTBO
Jlex Onekrpoctarnka /JIex/ 4 J1.1
Jla6 HccnenoBanue anextpuyueckoro mosis. OnpeneiaeHne eMKOCTH 4 JI2.1
KOH/ICHCATOPOB METOAOM OAIITICTUIECKOTO TajabBaHoMeTpa /J1ab/
IIp OnexTtpocTtaruueckoe noie. HampsokenHocTs U nmoteHuan. [puaimm 2 1.4
cynepnosuuun. [lpumenenue teopemsl 'aycca st pacuera
IIEKTPUUECKHX MOJIEH. DIEKTPOEMKOCTh YeMHEHHOTO IIPOBOIHUKA U
IUIOCKOTO KOHJEGHCATOPa. DHEPTHs 3JIEKTPOCTATHIECKOro mojst. Permenne
3anau /Ip/
Cp Onexrpoctaruka /Cp/ 4
JIex OnextpoauHamuka /JIex/ JI1.1
Jlab H3MepeHue conpoTUBIEHUH U ONpeAeIeHre YIEIbHOTO COMTPOTHBIICHHUS 2 J12.1
npoBogHMKa.OnpeeneHne 3aBUCUMOCTH COIIPOTUBIIEHUS TPOBOTHUKA U
MTOJTYTIPOBOIHHUKA OT TeMIIepaTypsl. /J1ad/
IIp OnexrpoauHamuka. [locrosunslii Tok. 3akonsl OMma. K.ILJI. nctounuka 2 J1.4
MOCTOSTHHOTO TOKa Pemenue 3anau /TIp/
Cp OnexrpoauHamuka /Cp/
UKP 3amura naboparopHsix padot /MKP/ 2
Paszmen | Pa3gen 4. DnekTpoMarseTusm
Jlex Marnutoctaruka /Jlex/ 2 JI1.1
IIp MaruruTtocTaTika. MarautHoe mose. 3akoHs! Ammnepa, buo — Caapa — 2 JI1.4
Jlannaca u nmonHoro Toka. Cuna Jlopenua. JBrKeHue 3apsKeHHBIX
YacTHIl B MAarHUTHOM Ttoje. Pernenne 3amay /I1p/
J1a6 OmnpeneneHre TOPU30HTAIBLHON COCTABIISIONICH MArHUTHOTO TIOJIS 2 JI2.1
3emmu /J1a6/
Cp Maruurocraruka /Cp/ 6
Jlex Marnutnasg uaaykuus. Teopus MakcBesia AJis 3JIEKTPOMarHUTHOTO 4 JI1.1
nonist /Jlex/
IIp MaruutHas uaaykuus. Teopust MakcBenia ajist 31€KTPOMarHUTHOTO 4 JI1.4

oJIsL. SIBIICHNE AIEeKTPOMarHUTHON HHIYKITHHA. CaMOMHITYKITHS.
WNBayKTUBHOCTB. DKCTPATOKH 3aMbIKaHUS U Pa3MBbIKaHUS SIEKTPUUECKON
uenu. KonebaTenbHbIi KOHTYp. DIeKTpOMarHuTHeIE kKosebanus Penienne
3amay /TIp/




Cp MarnutHas uanykuus. Teopus Makcsesuia 1151 9J1€KTpOMarHuTHOIO 2 6 0

noJist /Cp/

HKP 3amiura JlabopatopHbix padot /MKP/ 2 2 JI1.3 0

Paznen | Pa3zgen 5. OnTuka

Jlex Ouznueckas onrtuka /JIex/ 2 6 JI1.1 0

IIp ®dusnyeckas ontuka OCHOBHBIC 3aKOHBI TEOMETPUYECKON ONITHKH. 2 6 JI1.4 0
Wntepdepenuns n nudpaxmnus ceeta. [lonsapusanus ceera Pemmenne
3amaq /Tlp/

JIab Omnpenenenue rIaBHOTO (POKYCHOTO paccTosHUsA JUH3. OnpeneneHue 2 6 J1.2 0

MoKasaTesnel MPEeTOMIICHHS KUAKOCTe! ¢ MOMOLIBIO pedpakTomerpa
A66e. OnpezeneHye AIUHBI BOJIHBI U3IY4EHHU J1a3epa MPH ITOMOLIH
nudpaknnoHHOM permeTku /J1ab/

Cp Omsnueckas ontuka /Cp/ 2 10 0

Jlex KganToBas ontuka /JIex/ 2 2 JI1.1 0

IIp KBanToBas onTrka 3aKOHBI TEIUIOBOTO M3IydeHus U GoToddderra 2 2 JI1.4 0
Pemenue 3amau /T1p/

JIab Omnpenenenue TeMIepaTyphl paCKaJIeHHOTO TeJla ONTHYECKIM 2 2 J1.2 0
meronom /JIab/

Cp KsanToBas ontuka /Cp/ 2 10 J1.2 0

Paznen | Pa3zgen 6. ATomuas u sizepHasi pu3uKa

Jlex Crpoenue aroma /JIek/ 2 2 JI1.1 0

IIp Crpoenue atoma KBaHTOBast Mprpoia CBETa U BOJIHOBBIC CBOMCTBA 2 2 JI1.4 0
gactui Perrenue 3anaq /Tlp/

JIa6 Ornpenenenue TMHEWHYATOrO CIEKTPa aTOMa BOAOPO/A U ONpeiesieHHe 2 2 JIL.S 0
noctostuHoM Punoepra. /J1a6/

Cp Crpoenue atoma /Cp/ 2 8 0

Jlex SAnepnas ¢pusuka /Jex/ 2 2 JI1.1

IIp SAnepHas ¢u3uka 3aK0H paAHOaKTHBHOTO pacnaja. SIaepHbe peakuu 2 2 JI1.5 0
Perienue 3agau /Ilp/

Cp Snepuas ¢pusuka /Cp/ 2 6 JIL.S5 0

5. COJEPKAHME JUCHUILIAHGBI (MOAYJIST)

Pasznen 1. dusudeckue OCHOBBI KJIACCUYECKON MEXAHUKU

Tema 1.1. Kunematuka

OneMeHTh! KUHEMaTHKU. Mozenu B MmexaHuke. CucteMa otcueta. IlocTynaresnbHoe ABUXKEHUE TBEPAOrO Tena. TpaekTopus, AI1Ha
MyTH, BeKTOp nepeMenieHns. CKOpoCTh ¥ yCKOPEHUE TOUKH KaK IPOM3BOIHBIE Payca-BeKTopa 1o BpeMeHu. HopmambHOE U
TaHTeHIHalbHOe ycKopeHus. Knaccudukanus BUIOB ABUKCHHUS.

Tema 1.2. lunamuka

Tpu 3axona nuHamuku HerotoHa. [ToHATHS Maccsl U cuilbl. Busibl Uil B MEXaHUKE: TPEHUs, yIPYTOCTH U TAroTeHus. MMiynbc Tena.
Wmmynsc cunbl. BHeIIHUE 1 BHYTPEHHHE CUIIBI. 3aKOH COXPaHEHUs UMITy/Ibca MeXaHW4ecKoi cucteMsl. LieHTp macc (ueHTp
UHEPLUH) MEXaHHUYECKOH CHCTEMBI U 3aKOH €T0 JABW)KEHHUS.

PaboTa moCTOsIHHOM 1 TIepeMeHHOH CHITBL. BripakeHne paboTsI CHITE Uepe3 KpUBOIMHEWHBII HHTErpai. MOIIHOCTE. DHEPrus Kak
YHUBEpCAIbHAS Mepa Pa3INYHBIX (JOPM ABIKEHHMS U B3anMoAeHcTBHs. KuHeTHIeckas SHeprusi MeXaHNIeCKON CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHHUYECKOH SHEPTHHU U €T0 CBA3b C OJHOPOJHOCTBIO BpEMEHH. Y Iap a0COIIOTHO YIIPYIUX U HEYNPYTHUX Tel.
MoOMEHT HHEpLUH TBEPAOTO TeNa OTHOCUTENBHO ocH. IIpuMepsl ero Berancienus. Teopema IIteitnepa. MomeHT cuitbl. OCHOBHOE
YpaBHEHUE JUHAMUKU BPaIlaTEIbHOIO IBUXKEHUS TBEPJOIrO TeIa OTHOCUTEIIBHO HEMOABUKHOM OCH. 3aKOH COXPAaHEHUSI MOMEHTA
UMITYJbCA U €T0 CBA3b C U30TPOITHOCTHIO IPOCTPAHCTBA.

3aKkoH BCeMHUPHOTro TsAroreHus. [loTeHanbpHas SHeprus MaTepruaabHON TOUKU BO BHEIITHEM CHUIIOBOM IIOJIE U €€ CBSI3b C CUJION,
JIeHCTBYIOIIEN Ha MaTEPUAIbHYIO TOUKY. 3aKOH COXPaHEHUS] MEXAaHUYECKOM SHEPTUU U €r0 CBA3b C OJHOPOIHOCTBIO BPEMEHHU.
JlaBnenue B xuaKOCTH U raze. Exuanirs! m3Mmepenns nasinenns. 3akonsl [lackans n Apxumena. TedeHnne nneanbHON )KUIKOCTH.
YpaBHeHME Hepa3pbIBHOCTU. Y paBHEeHUE bepHyun u cieacTBus U3 Hero. TeueHue BsA3koi xxuakocty. @opmynsl HeroToHa n
Croxkca. Koa(hunueHT BSI3KOCTH U METOZBI €TO OTPEAEIICHNUSL.

Tema 1.3. MexaHmueckne KoeOaHHS 1 BOTHBI

T'apmonuueckue konebanus U UX XapakTepucTuku. JuddepeHnnansHoe ypaBHeHHE TapMOHHUECKUX KonebaHuid. I1pykuHHbBIH,
(u3nUecKuil 1 MaTeMaTHYECKUIl MassTHUKH. DHEprusl rapMOHHYECKHUX KojeOaHuil. ClloxeHHne rapMOHUYECKHUX KOIeOaHni 0HOTO
HaInpaBJIeHUs] U OJJMHAKOBOM 4acTOThl. buenue.

CroxeHHs B3aUMHO MEPIECHANKYIIPHBIX Kosebanuit. @uryps! JIuccaxy. 3aTyxaromue 1 BEIHYX/ICHHBIC KoseOanus. Pe3oHaHC.
Bonnossle nporneccbl. Mexanu3m 00pa3oBaHus MEXaHHUYECKUX BOJH B YIpyroit cpeze. IlponoapHble U ONEpeYHbIe BOTHEI.
VYpaBHeHHe MII0CKOH Oeryiielt BoaHbI. J{JIMHA BOJIHBI U BOJTHOBOE YHCIIO.

Pa3pmen 2. MonekynspHas ¢pu3nuka ¥ TepMOJHHAMHKA
Tema 2.1. MonekynsipHO-KMHETUYECKas TEOPUS
OnbITHBIE 3aKOHBI UACANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT naeanbHbIX razos.




Cpennss KHHETHYIeCKasi SHePrust MOJNeKyll. MoIeKyIsIpHO-KMHETHYECKOe TOJIKOBaHNE aOCOIIOTHON TeMIIepaTyphl.

DEeMEHTBI CTaTUCTUYECKOM (hu3uKu. 3aKoH MakcBeiia Al pacipeIelieHNs] MOJICKYJ HICaTbHOTO ra3a 0 CKOPOCTSIM.
Bapometprueckas Gpopmyna. 3akoH bonbiiMaHa Ui pacipeeeHus 9acTUI] BO BHEITHEM TOTEHIINAIBHOM 11oite. CpeaHee 9rciio
CTOJIKHOBEHHH M CPeTHSSA ATHHA CBOOOAHOTO Mpodera MOJIeKyIl.

OmnsitHOe o6ocHoBanue MKT. JTuddysus, TemnonpoBoJHOCTh U BHyTpeHHee TpeHue. 3akoHbl Puka, Pypse u HpioToHa.

Tewma 2.2. TepMoanHaMuKa

Buytpernss sHeprust. Yucio creneHeit cBoO0 bl MOIEKYI. 3aKOH paBHOMEPHOTO PAaCTPECTICHHsT JHEPTUH IO CTETICHSM CBOOOIBL.
IepBoe Hauano TepmoanHaMUKH. PaboTa rasa mpu u3MeHeHHH ero o0beMa. TemIoeMKOCTs MaKpoCHCTeMBbl. MossipHast
TEIUIOEMKOCTb. 3aBUCUMOCTb TEIJIOEMKOCTH MJEAJIbHOI0 ra3a oT Buja npouecca. [I[puMeHeHne nepBoro Hayajna TEPMOJANHAMUKH K
n3omporneccaM. AnuabaTHbIA mporecc. Y paBHeHue [Tyaccona.

Kpyrossie mponeccel. O6paTumsie u HeoOpaTuMmble mponecchl. Lukin KapHo u ero k... g uaeansHOro ra3a. Bropoe Hagano
TepMoauHaMUKU. [loHATHE 00 SHTPONHUH, €€ CTATUCTHYECKOE TOJIKOBaHHE.

CuITBl ¥ TOTCHIUATIBHAS SHEPTHS MEKMOJICKYIIIPHOTO B3auMoieHcTBISL. D ek THBHBIN qruaMeTp MoJieKyil. Y paBHeHue BaH-nep-
Baannca. ®azoBbie nepexonn 1 u 2 ponga. Kputnueckoe coctosiaue. TpoiiHas Touka. OcoOEHHOCTH TBEPAOTO U YKUAKOTO COCTOSHHIMA
BemecTBa. IloBepxHOCTHOE HaTspKeHHe. CMadnBaHue. KanunmspHble SBICHUS.

Paznen 3. DnexTpuuecTBo

Tema 3.1. Dnexkrpocraruka

3akon Kynona. Hanpsi’keHHOCTb U CHJIOBBIE IMHUY HANPSKEHHOCTH 3JeKTprudecKkoro nois. [Ipuniun cyneprnosunyun
anexTpuyeckux nosiei. [pumep pacueTa HampsKEHHOCTH OIS, CO3AaBaEMO cucTeMoH 3apsaoB. [IoTOk BEkTOpa HANPSKEHHOCTH
anexkTpudeckoro noisa. Teopema Octporpanckoro-I'aycca

PaboTa cuit 21eKTpUYECcKOro mojs Mo IMepeMenieHuro 3apsaa. LIupkymsnus BeKTopa HanpshkeHHOCTH. [loTeHnuansHbIi XapakTep
3MEKTPOCTaTUUECKOro Nos. [ToTeHnunan 3nekTpu4ecKkoro nojis. DKBUMOTEHIMAIbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMANA C
HaNpsDKEHHOCTBIO MOJIS. DIEKTPUUECKOE M0JI€ B AUINEKTPUKAX. TUIBI TUAIEKTPUKOB. Buasl nonspuzanuu. Bekrop nonspusanuu.
IIpoBOIHHKH B 3JIEKTPOCTATUUECKOM I0JI€. DIIEKTPOEMKOCTh IPOBOAHNKA. KoHgeHcaTOph! U uX BuAbl. DopMyra IIOCKOro
KoHzeHcaTopa. CriocoObl COeqMHEHUST KOHACHCATOPOB B OaTtapero. DHeprus sJeKTpocTtaTuyeckoro noss. O0bEMHAs MIIOTHOCTh
SHEPrUH.

Tema 3.2. DnexkTpoavHaMHKa

IocTosHHEBIN 2MeKTpUdecKuil TOK. Buabsl Hocureneil 3apaa B pa3nuuHbix cpegax. Cuna Toka. Bexrop mnotHoctu Toka. 3/1C
UCTOYHMKA ToKa. 3akoH OMa /715 ydacTKa U noaHoi nenu. ConpoTuBlieHne U NIPOBOJUMOCTb IPOBOJHUKOB, UX TeMIepaTypHas
3aBUCUMOCTb. PacueT conpoTUBIEHUH NPU Pa3IUYHbIX BUIAX COCAUHEHUM.

PaboTa 1 MOITHOCTH 3IeKTpHUYecKoro Toka. 3axoH Jlxoynsa-Jlenma. [Ipasmna Kupxroda n npuMeHeHue UX K pacdeTy
Pa3BETBIEHHBIX Lienei.

Paznen 4. DnekrpomMarseTusm

Tema 4.1 MaraurocTaTika

MarnuTHoe none. MHaykiys MarHuTHOTO 1oiist. CUnoBble IMHUK MAarHUTHOTO T0JIsI, €r0 BUXPEBOIl XxapakTep. 3akoH AMmepa 1
CHWJIBI, IEHCTBYIONIEH Ha IPOBOIHUK ¢ TOKOM. [IpaBusio neBoii pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TOKOM. KOHTYyp ¢ TOKOM B
MarautHoM mode. [IpuHnun paboTs! anekrpoasurarens. 3akoH bro-Casapa-Jlamnaca u ero npuMeHEHHE K PacueTy MarHUTHBIX
noJeu (mpsIMOro M KPYyroBOro TOKOB).

Cuuibl B3aMMOJEHCTBHUS MapaIeNbHbIX TOKOB. 3aKoHbI AMIepa. JIBH)KeHHE 3apsKEHHBIX 4acTUIl B MarHUTHOM nonte. Cuna
Jlopenna. Hupkymsuust Bektopa H u B. 3akon noiHoro Toka. MarautHoe mnose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenouns.

Tema 4.2. MaruutHas uanykius. Teopus Makcsenia Ajst 1€KTPOMarHUTHOTO MO

PaGoTa mo mepeMenIeHuo MPOBOTHIKA M KOHTYpPA C TOKOM B MAarHUTHOM TOJIe. DJIeKTpOMarHuTHas MHAyKnus. 3akoH dapanes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus Hepruu. Ilpasuno Jlenua. fIpnenue camounaykuuu. IHOyKTUBHOCTE KOHTYpa. DJ1C
CaMOMHAYKIUH. B3auMHas nHIyKIus.

MaruurHoe nose B BemecTse. THITBI MarHeTHUKOB (JiMa-, Tapa- 1 peppoMarHeTHKN), UX ¢pu3ndeckas nmpupoaa. HamarHudeHHOCTS.
MarnuTHas npoHunaeMocTs BemecTsa. OcHoBbI Teopun MakcBeiuia. Tok cMelieHus. YpaBHeHus: MakcBemia B UHTEIpaIlbHOM
thopme.

ITonsiTue o nepeMeHHOM Toke. OMHYECKOE, peaKTHBHOE (EMKOCTHOE M MUHAYKTUBHOE) M MOIHOE CONPOTHUBIIEHHS LEMTH EPEMEHHOTO
Toka. 3akoH OMa Juid ey NePEMEHHOr0 TOKa. MOIIHOCTb, BblJIENIsieMast B LIENH IEPEMEHHOTO TOKA.

OnexTpoMarHuTHBIE Kosebanus. ["apMOHIMYECKHe, 3aTyXaroIie 1 BEIHYKACHHbIEe KoaeOanus. IlorsTie o pe3oHaHce.
OnexTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMarHUTHBIX BOJH.

Paspmen 5. OnTuka

Tema 5.1. @usnyeckas onTuka

OCHOBHBIE 3aKOHBI F€OMETPUYECKOH ONTHUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomienus. Mx dusuyeckuii cmbici.
SIBnIeHUE TIOTHOTO BHYTpeHHETO oTpakeHns. CBeToBoabl. Cheprueckue 3epkana. Popmyna 3epkana. [loctpoerne n3o0paxeHnit.
Tonxkwue nua3b1. @opMyrna uH3EL [locTpoeHue H300paKeHHUH.

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

Judpaxius ceta. [punimn INolirenca-®penensa. Metoz 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakmust Ha npocTpaHcTBeHHOH penretke. @opmyna Bynbega-bparra. Pertrenorpaguyeckoe muccinemoBanue CTpyKTyphl
kpuctamioB. [TonsaTre o ronorpadum.

Ionspuzanus ceera. EcrecTBeHHBIN U MONSPU30BaHHBIH cBeT. 3akoH Matoca. [Tonspuzaius cBeTa npyu OTPaKEHUHU U




IpEeJIOMJICHIH Ha TPaHHIE JBYX TUAIEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Tpu3ma Hukomst. ITonsponsast u
HONAPU3ALIOHHBIE IPU3MBIL.

HckycctBeHHas ontrdeckast aHnzoTponws. Dhdextsl Keppa n @apanes. OnTndeck akTHBHBIE BelecTBa. Jlucmepcus cera.
DJeMeHTHI 3JIEKTPOHHON Teopuu nuctepcuu cseta. [lornomenue (abcopOiust) cBeta. 3akoH byrepa.

Tema 5.2. KBanTOBas onTHkKa

TenoBoe M3IIyueHUE U €TO XapaKTEPUCTUKH. AOCOMOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacmipenenenme 3HEPTHH B CIIEKTPEe aOCOIIOTHO YEPHOTO Tena. 3aKoH cMemeHus Buna. ®@opmyna Penest-Jxumca.

SBnenune poroaddexra. Buenrauit Gporoapdexr u ero 3akonsl. oToHsl. YpaBHeHHE DifHIITeHHA I BHEIIHET0 GoToddhexTa.
Macca n ummyinsc ¢potona. Jlasinenue ceera. Onbitel JIebenena. Jlasepsl, mpuHIMI JeHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Pa3nmen 6. AtomHas u siaepHast Gu3nKa

Tema 6.1. Ctpoenue aroma

Monenu atromoB Tomricona n Pesepdopna. Omnupuueckue 3aKkOHOMEPHOCTH B CIIEKTPAX HUCITYCKAHHUS U MOTJIOIICHHS aTOMOB.
®dopmyna Punbepra. Jluneidarsiii ciekTp aroma Bojopoaa. OCHOBHBIE CEPUU CIIEKTPATBHBIX JTHHHA.

Bounna JlIyn ne bpoitns. OnsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO dyann3Ma CBOMCTB BemiecTBa. COOTHOLICHUS
HeonpezeneHHocTel ['eli3enOepra Kak NposiBIeHUE KOPITyCKY/ISIPHO-BOJHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKkuus n
ee craTucTuuecKuil cMeici. YpaBHeHue llIpénunrepa s cralioHapHbIX COCTOSHUI.

Iocrynater bopa. BopoBckas Teopust aroMa BOIOpOa ¥ BOZOPOJONOTOOHOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
KganToBeie uncna. CrivH snekTpona. CnuHoBoe kBaHToBOE yucio. [Ipunuun [Taynu. Pacnipenenenue 31eKTPOHOB MO COCTOSHUSIM.
Tema 6.2. SinepHas ¢pusnka

PerrtreHosckue criekTpsl. 3akoH I'. Moznu. [Tormnomenne, CIORTaHHOE U BRIHYXICHHOE H3IydeHne. IIoHsaTHe 00 ONTHYeCKUX
KBaHTOBBIX FeHepaTopax (ITazepax). Pasmep, cocTas u 3apsi aTOMHOTo aapa. MaccoBoe u 3apsiioBoe uucia. JleeKkt Maccsl 1
SHEprus CB3M sApa.

B3auMoneiicTBue HyKJIOHOB U MIOHSTHE O CBOMCTBAX U IPUPOJE SAEPHBIX cuil. Moaenu sapa. PaanoakTuBHOE U3TydeHHE U €TI0
BHUJIBL. 3aKOH PAJHOAKTUBHOTO paclana. 3aKOHOMEPHOCTH U IIPOHCXOXKACHHE anb(a, Oera - 1 raMMa-H3ITydeHUs] aTOMHBIX S7ep.
[oHsATHE O SIAEPHBIX PEAKLUSIX U UX OCHOBHBIX THIAX. VICKycCTBeHHas paAnOaKTHBHOCTG. JleneHue Tsokensix saep. Llennas
peakuus nenenus. [lousTue o suepHoOi 3HepreTHke. Peakiys cHHTE3a aTOMHBIX siziep. [Ipobiema yrpaBisieMbIX TEpMOSAEPHBIX
peaknuii. DneMeHTapHbIe YacTHIBL. VX Kaccudukanysi.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeueHsb BUIOB OLIEHOYHBIX CPEACTB

MeToanKa OLIEHKH 3K3aMeHa MO0 IUCIUILIIMHE

TeOpeTI/I‘ICCKaH HacCTb 9K3aMCHaA IO AUCHUIUINHE MPCACTABIACT c000# KOMILIEKC BOITPOCOB HA YCBOCHUC HpOﬁI[CHHOFO Marcpuajia -
TCPMUHBI, ONIPEACITICHUS, 3aKOHBI.

B paMKax TeopeTqucxoi?I qacTu 06yanOHIHfICH, JUIA KaXKI0ro 3aJjaHusl, (I)OpMyJ'II/IpyCT NIpaBUJIBHBIC C €T0 TOUYKH 3PCHUA OTBCTHI.
3a)IaHI/IC CYHUTACTCs BBIIIOJIHCHHBIM B TOM CJIydac, €CJIM JaHbl BEPHBIC OTBETHI HA BOIIPOCHI. B MPOTUBHOM CJIy4dac 3aJaHUC
CUUTACTCA HCBBIIIOJTHCHHBIM.

HpaKTI/I‘IECKaﬂ YacCTb DK3aM€EHa IO JUCHUIIIIMHE MPEACTABIISACT 3aJa4U, HANIPABJICHHBIC HA BBISIBJICHUE BO3MOKHOCTU NPAKTUYICCKOT'O
MPUMCEHCHHS KOHKPETHOI'O TCOPECTUICCKOT'O pa3aciia.

DK3aMEH BBICTABIISICTCS C Y4€TOM pPC3YyJIIbTATOB BBIIIOJIHCHUS TCOpeTH‘IeCKOﬁ u HpaKTquCKOﬁ YacTel B COOTBETCTBHH C
TMPUBCACHHBIMU HUXKE TpCGOBaHI/I}IMI/I.

5 (OTJIMYHO) >85 Bce 3a1aHus BBINIOJIHEHBI B COOTBETCTBHH C TPEOOBAHUSAMHE, B IMOJHOM 00beMe U 0e3 OmIMOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIIONHEHBI B COOTBETCTBHH C TPEOOBAHMSAMHU, B 00BEME HOCTATOYHOM IS OOIIETo
(HyHKIMOHUPOBAHUS CUCTEMBI MJIH BHITIOJHEHO /1B 3a/1aHMsI B COOTBETCTBUU C TPEOOBAaHHUSAMH, B IOJTHOM 00Bbeme U 0e3 OIMOOK.

3 (yIOOBIETBOPUTEIILHO) 50+74 BrImonHeHO He MEeHee NBYX 3aJaHUil B COOTBETCTBUU C TPpeOOBaHHSAMH, B 00beMe
JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHUPOBAHUS CHCTEMBI

2 (HEyHOBICTBOPHUTEIIHHO) <50 BrimonHeHO MeHee ABYX 3aJaHUM B COOTBETCTBHH C TPEOOBaHWAMH, B 00beMe

JOCTAaTOYHOM IJIs 06].].[€FO C])yHKI_II/IOHI/IpOBaHI/IH CUCTEMBI

HWToroBsrii 6ami 3a 3x3aMeH BRICTABIIETCS 110 OIIEHKE Xy/IIeH JacTh. B CIIOpHBIX ciydasx mpenogaBaTenb BIPABE 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENBHBIC IIPAKTUYECKUE 3aJaHUA.

MeTonKka OIEHKH 3a4eTa MO JUCIUTLTHHE
3ayer no AMCUUILTMHE BBICTABISETCS MO PE3yAbTaTaM CUCTEMAaTHUECKON pabOTHI CTyJEHTa B TEUEHHE CEMECTPA.
MertoauKa OLEHKH JIADOPaTOPHBIX paboT

CTyIeHT TOJKEH BBITIONHUTH U 3allIUTUTH BCE Ta00paTOpHBIE PaboTHI, MPETyCMOTPEHHBIE IPOTPAMMO TUCTIUTUIAHBL.
JlaGopatopHas paboTa cunTaeTcs 3aIUIIEHHON MPH YCIOBUH yAOBIETBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCeX KOHTPOJIBHBIX
BOIIPOCOB, TIPHBEACHHBIX B KOHIIE KaXKI0i pabOTHI B JIADOPATOPHOM MPAKTHKYME, a TAK)KE BHITOJTHEHHS TECTOBBIX 3aJaHUH IO TeMe
paboThI HA YCMOTPEHHUE TIPETIOIaBaTeINCH.

6.2. Tembl NHCBMEHHBIX padoT

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA




OIIK-3: CnocobeH mpUMEHSITh COOTBETCTBYIOIIUH (DPU3UKO-MaTeMaTH4IECKUH anmapar, METOAbI aHAIH3a U MOAEIHPOBAHUS,
TEOPETUYECKOTO U IKCIIEPHUMEHTAIBHOTO MCCIIEJOBAHMS TIPH PELIEHUH MPO(ECCHOHAIBHBIX 3a1a4

1 cemectp

OTKpBITBIE BOIPOCHI

Bompoc Nel

OrnmmmTe Tporece H3MepeHns KodQPUITHEeHTa TPEHNS CKOIBKEHUS MEKITY ABYyMsI OBEepXHOCTSIMHU. Kakue mapameTpsl HE0OX0ANMO
KOHTPOJIMPOBATH MPH MPOBEIECHUH IKCIIEPUMEHTA?

OrtBer:

s m3meperns ko3 duImeHTa TpeHUs CKOIBKCHUS MEXKTY IBYMsI HOBEPXHOCTSAMH OOBIYHO HCITONIB3YETCSI METO]] HAKIIOHA
wiockocTH. OMH 13 00BEKTOB ITOMEMIAeTCs Ha HAKJIOHHYIO IIOCKOCTh, U IIOCTETIEHHO YBEIMYUBACTCS YO HAKJIOHA O MOMEHTA
Hayana cKoikkeHust. Koo puIMenT TpeHus: pacCUMThIBAECTCSl KaK TAHT€HC YIJIa HAaKJIOHA. BakHO KOHTPOIMPOBATh YHCTOTY
MOBEPXHOCTEH, pABHOMEPHOCTH NPHIIOKCHUS HATPY3KH U OTCYTCTBHE BHOpaHii.

Bomnpoc 2:

OOBsicHUTE, KaK H3MEPUTH CKOPOCTB PACcIIPOCTPAHEHHUs 3BYKOBBIX BOJIH B cpejie. Kakue MeToabl HCTIONB3YIOTCS IS 3TOTO U KaKHe
(aKTOpPBI HY)KHO YYUTHIBATH?

Orser:

CKOpOCTh PaCIIpOCTPAHEHHUS 3BYKOBBIX BOJIH B CPE/Ie H3MEPSETCS C IOMOIIBIO METOI0B, OCHOBAHHBIX HA PETUCTPAIH BPEMEHH
MIPOXO’KACHUS 3BYKOBOI BOJIHBI MEKAY ABYMS TOUKaMHU. MICTIONB3yIOTCS yABTPa3BYKOBBIE JATYMKU UM MUKPOGOHBL. BakHo
YUUTBIBATH TEMIIEPATYPY CPEAbI, BIaXXHOCTh U HAIMYKE NPENSATCTBUI, KOTOPblE MOTYT IOBIUATH Ha PaclpOCTpaHEHUE 3BYKa.

3aKpI)ITI)Ie BOIIPOCHI ¢ OAHUM NPABUIBHBIM OTBETOM

Bompoc Ne3

Kaxoii 3akoH onuchIBaeT JBUKEHUE Tella 0] BO3/1€HCTBUEM BHEILIHEH CHUJIIbI?
a) 3aKOH BCEMUPHOTO TATOTEHUS

b) Bropoii 3akon HeroToHa

¢) Tperwuit 3akoH HetoToHa

d) 3axoH coxpaHeHHs YHEPruu

ITpaBunbHbI 0TBET: b) Bropoii 3akon HeioToHa

Bomnpoc Ned

Kaxkoii mpubop UcIosab3yercs Al K3MEPEHHUs CKOPOCTH 3BYKa B Bojie?
a) ['maponokaTop

b) Oxomnot

¢) Conorpad

d) Jaruuk naBneHus

IMpaBuibHEIT oTBET: a) ['MaponokaTrop

3aKprTbIe BOIIPOCHI ¢ HECKOJILKUMU ITPABUJIbHBIMU OTBETAMHU

Bompoc Ne5

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

b) Pacipenenenne rpy3os

¢) Bricora nHagBogHOTO G0pTa

d) I'myOuna ocaaxu

IIpaBunbHBIC OTBETHL: &, b, ¢, d

Bompoc Ne6

Kakune nprOops! HCIIOIB3YIOTCS YISt HU3MEPEHHSI MarHUTHOTO 110JIs?
a) Kommac

b) Maruurometp

¢) lanpBanometp

d) Karymika HHAYKTHBHOCTH

IIpaBunbsHbIEe OTBETHL: b, d

BOHpOCbI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bomnpoc Ne7

YcTaHoBHTE MPaBUIBHYIO MOCIIEI0BATEILHOCTD IAr0OB MIPH MPOBEACHUN KCIIEPUMEHTA N0 U3MEPEHHIO CKOPOCTHU 3BYKa B BO3AYXE:
1. INoaxmovyeHne MUKPO(QOHOB K PETHCTPHPYIOLMIEMY YCTPOHCTBY.

2. H3mepenue BpeMeHU MPOXOXKICHUS 3ByKa MEXIy MUKPO(DOHAMH.

3. Pacuer ckopocTu 3Byka IO M3BECTHBIM PAcCTOSHUSAM M BpEMEHH.

4. Hactpotiika paccTosiHHI MeXITy MUKPOGhOHAMHU.

IIpaBunbHas nocinenoBarenbHoCcTh: 4 — 1 — 2 — 3

Bompoc Ne8




YcTaHoBUTE NOCIIEA0BATEIBHOCTD 11Ar0B IPH HACTPOUKE JIA3EPHOTO JAIbHOMEPA TSl U3MEPEHUS PACCTOSIHUSA:

1. Hacrtpoiika npueMHuka cursana.

2. INonkaroueHre UCTOUHUKA NMUTAHUS.
3. Hactpolika nepenatoiero nasepa.
4. Wzmepenue paccTosiHUSL.

[IpaBuiibHas OCIEN0BATENBHOCTD: 2 — 3 — 1 — 4
Bompocsl Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3NUCCKUMU SBICHUSAMH U IPUOOPAMH, HCIIOJIB3YEeMbIMU JUIS MX U3yICHHS:
DusnuecKoe SBICHUE IIpubop

a) Onektpuuectso 1) Amnepmerp

b) Marretnsm 2) Kommac

¢) Onruueckue 3G QexTs 3) Cnektpomerp
d) PagnoaktuBHOCTh 4) I'elirepoBCKHil CUETUHK
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bompoc Nel0

YcTaHOBHTE COOTBETCTBUE MEXKIY PH3MUSCKIMH BEIMYMHAMY U MX SITUHHUIIAMH U3MEpEHUs B MEeKTyHAPOTHOW CUCTEME CIHUIT
(CN):

dusznyeckas BeIuUnHA Enununa usmepenus
a) Cuna 1) HeroToH

b) Pabora 2) Ixoynb

¢) MomHocTtb 3) Barr

d) DuHeprus 4) JIxoyib

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

2 cemecTp

OTKpBITHIE BONIPOCHI

Bompoc Nel

OO0bsicCHUTE, KaK IIPOUCXOUT TIPEIOMIICHNE CBETA Ha TPaHUIIE IBYX CPEJ] C Pa3HBIMHM ITOKa3aTeNsiMu npestiomiieHust. Kakue akropst
BJIMAIOT HA YroJl IpenoMiIeHus?

OrtserT:

IIpenomieHue cBeTa NPOUCXOJINT, KOTIa CBET NEPEXOJUT U3 OHOM Cpe/ibl B IPYTYIO C PA3IMYHBIM ITI0OKa3aTeleM IPEeIOMICHHS.
VYroJ nperoMIIeHHs OIpeAeNsIeTcs OTHOIICHHEM CHHYCOB YIJIOB ITaeHHs U MIPEIOMIICHHSI, COrTacHo 3akoHy CHema-/lekapra. Ha
YroJ1 MpeJIOMJICHUSA BJIUAIOT MMOKA3aTEIIN IMTPEITOMIICHUSA 00eux Cpe€n, Yroj rmaacHusd CBETa U JJyIMHA BOJIHBI CBETA.

Bompoc No2

OOBsicHUTE, KaK TPONUCXOIHUT (poTo3(hheKT 1 Kakne (PaKkTOPhI BIUAIOT Ha €ro MHTEHCHBHOCTE. Kakue MaTepHraisl Hanboee

3¢ HEKTUBHO JEMOHCTPHUPYIOT (PoTOdhDeKT?

OrtserT:

DoT03(h(heKT — 3TO SIBICHHUE, IPH KOTOPOM CBET BHIOMBAET JIEKTPOHBI M3 ITOBEPXHOCTH MaTepuaia. IHTeHCHBHOCTH (hoTod(derra
3aBHCHT 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 NIPABUWJIBHBIM OTBETOM

Bormpoc Ne3

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

b) ®ortometp

¢) UuTepdepomerp

d) Muxpockor

IIpaBunbHbIil 0TBET: a) CEKTpOMETp

Bompoc No4
Kakoii ameMeHT neprnoguaeckoi TabIUIbl UMEET HanOOoJIbIIee KOIMIECTBO IIPOTOHOB B siApe?
a) Ypau




b) Ilnyronnit

¢) Panuit

d) Kamngopanit
IIpaBunbHEIA OTBET: a) YpaH

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakne MeToabl HCIIONIB3YIOTCS JUIsl OOHAPYKEHUS PaANOaKTUBHBIX HCTOUHUKOB?
a) 'amma-cniekTpomerpus

b) JleTeKTopbI HOHU3UPYIOWIETO H3ITyICHUS

¢) PentrenoduryopecueHTHbII aHaIn3

d) DrnekTpoHHasE MUKPOCKOIIHS

[IpaBubHEBIE OTBETHL: a, b

Bompoc Ne6

Kakue nmprOops! UCTIONB3YIOTCS TS UCCIIETOBAHUS ONTHYECKUX CBOMCTB MaTepHaioB?
a) CnextpodoTtomerp

b) [Monspumerp

¢) Peppakromerp

d) Kamubparop

IIpaBusbHBIE OTBETHL: @, b, C

BOHpOCBI Ha YCTAaHOBJICHUC IMTOCJICAOBATCIBHOCTH

Bomnpoc Ne7

YcTaHOBUTE NPAaBUIIbHYIO NIOCIE0BATENLHOCTh 3TAOB MPOLECCa SIAEPHOTO CUHTE3A:
1. OO0pa3oBaHue Tenusl.

2. CoennHeHne IByX aTOMOB BOAOPOJA.

3. BEICBOOOXKICHUE PHEPIHU.

4. dopMupoBaHUEe HOBOM MaTepuHu.

IIpaBunbHas nocnenoBaTeNbHOCT: 2 -4 — 1 — 3

Bompoc Ne§

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEIOBATEIBHOCTD IIAr0B IPH MIPOBEACHIH SKCIICPIMEHTA 110 HHTEep(EpEHINH CBETA:
1. HaGmonenue u peructpanus HHTEp(HEpeHIHOHHON KapTHHBL

2. YcTaHOBKa MCTOYHHMKA KOTEPEHTHOTO CBETA.

3. VYcraHoBKa 3KpaHa JuId HaOIIOAeHUsT HHTeP(EpeHIINH.

4. PerynmupoBanue pacCTOSHUS MEXTYy HCTOYHHKOM CBETa U SKPAHOM.

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

Bompoc Ne9

Y CTaHOBHTE COOTBETCTBHE MEXIY (DU3MICCKUMU SIBICHUSIMHU M UX TPUMEHEHHUEM B TEXHHUKE:
dusnyeckoe SBICHHUE IIpumeHeHnEe B TEXHUKE

a) ®oroadpdexr 1) Conneunsle Gatapeu

b) Snepusiit cunte3 2) Jlaszepbl

¢) MarautHoe mone  3) Kommacs!

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

ITpaBuIIbHOE COOTBETCTBHE:!

a)— 1)

b) —2)

c) —3)

d)—4)

Bompoc NelQ

YcraHOBHUTE COOTBETCTBHE MEKY (PM3MUECKUMH SIBICHUAMH B ONTUKE U UX OINIMCAHUEM:
®duznveckoe SBICHHE Omnmcanne

a) Audpaxuus 1) Pa3znokeHne cBeTa Ha CIIEKTpaJIHBIC IIBETA

b) [Ipenomnenue 2) N3rubanue cBETOBBIX BOJH MPU MPOXOXKIECHUH depe3 Mperpamy
¢) Jducnepcus 3) 3MeHeHHe HalpaBICHHs CBETa IIPU MEPEXOJE U3 OAHOM Cpelbl B IPYTYIO

d) Uarepdepennust  4) IlepekpbiTie CBETOBBIX BOJIH, MPHUBOISIIEE K YCUICHHIO WIIH OCIA0JICHUI0 MHTEHCHBHOCTH CBETa
IIpaBuIBHOE COOTBETCTBUE:

a) —2)

b) — 3)

¢—1

d)—4)




6.4. MeTroaquueckue MaTepHuaJibl, ONpee/sIolue Npoue1ypbl OlleHHBaHHA

TuIoBEIe IPaKTHYECKHE 3aJaHUS K 9K3aMEHY I10 IHUCIUIUINHE:

3amanwue 1. [IpsmonnHeiHOE TBIKEHIE MaTePHAIbHON TOUKM OMUCHIBAECTCS 3aKOHOM . HaliTu akcTpemanbHOe 3HaYeHHE CKOPOCTH
Touku. KakoMy MOMEHTY BpEMEHH OT Hauana JABHXEHHUS] OHO COOTBETCTBYET. B Kakoii MOMEHT BpeMEeHH CKOpPOCTh 7

3amanue 2. B ogHOpOIHOM MarHUTHOM moje ¢ uHaykien 0,35 Ta paBHOMepHO ¢ yacToToi 480 00/MUH BpamaeTcsi pamMka,
conepxamias 1500 ButkoB miomaznsio 50 . Ock BpallleHHs JEKUT B INIOCKOCTH PaMKU U NEPIEHAUKY/ISIpHA TUHUSM UHIYKIUH.
Omnpenenuts MakcuManbHyro 31C HHAYKINY, BOSHUKAOIIYIO B paMKe.

3ananue 3. IIyqyok ecTECTBEHHOTO CBeTa MaaeT Ha CUCTEMY U3 4 HUKOJIEH, INIOCKOCTh MPOIYCKaHUS KKI0r0 U3 KOTOPBIX
TOBepHyTa Ha yrox 30° OTHOCHTENEHO TIOCKOCTH TPOIYCKAaHHS IPEeABIAYIIero HUKoJA. Kakas 9acTe CBETOBOTO MTOTOKA IIPOXOIUT
yepes 3Ty cuctemMy? [loTepsMyu HHTEHCUBHOCTH CBETa B HUKOJISX IpeHEOpeyb.

TumoBsle BONPOCHI K 3alUTe J1abopaTopHOi paboThl «M3yueHne OCHOBHOTO 3aKOHA TMHAMUKH BPAIIaTEIbHOTO ABHKECHUS C
TOMOIIBI0 MassTHUKA O6epOeKa.»

1. Kakoe nBuxeHHE Ha3bIBA€TCS BPALIATENbHBIM?

2. Coopmynupyiite BTOpoii 3akoH Hpr0TOHA /IS BpalaTeabHOro ABMKeHUA. CpaBHUTE C 3aKOHOM JUIS ITOCTYMATEeIbHOTO
JBHKEHHUSL.

3. UYro Takoe MOMEHT MHepUIUH Teraa? MOMEHTH HHEPIUH TeJN IPaBUIEHON (GopMbl: 00pyda, IUIHHIpPA, IIapa, CTePKH?
4. UeMy paBeH MOMEHT MHEPIIMU CHCTEMBI Tes?

5. Cdopmynupyiite Teopemy lLllteiinepa.

TwuroBkIe BOIPOCH! K 3aIuTe 1abopaTopHOil paboTel «OmpeneneHne TOPU30HTAIFHOM COCTABIAIONIEH MAaTHUTHOTO MTOJIST 3eMITID)
Jaiite onpenencHyue 3J1€MEHTaM 36MHOIO MarHeTU3Ma.

Chopmynupyiite 3akon buo-Casapa-Jlamaca.

OOBsICHUTE NIPHUHIMI CYNEPIIO3UINN MarHUTHBIX ToJiel. ['ie oH ucmonb3yeTcs B pabdore?

UeMmy paBHBI HAIIPSHKEHHOCTh M MHAYKIUS MAarHUTHOTO IIOJIS B IIEHTPE KPYrOBOTO TOKA.

Kak BBIMISAUT MarHUTHOE MOJie KaTYyIIKH?

B kakux eguHHIax u3MepseTcs HanpsHKeHHOCTh MarHuTHoro mnoiis B cuctemax CHU u CI'CM? Kakas cBs3b MexIy HUMHU?
Uro Takoe NOTOK MarHUTHOM MHAYKIIMU KaTyIIKU?

OOBsiCHUTE YCTPOUCTBO WM MPHHIHI ACHCTBHUSA TAHTEHC - TalbBAaHOMETPA U YKAXKUTE, IS KAKUX MPAKTUYECKUX Lieseil oH
HPUMEHSIETCSL.

9. IMogemy m3mepeHus HanbOoJee TOUHBI IIPH yIilaX OTKIOHEHHsS ONHM3KHX K 45°7

TwuroBkIe BOIPOCH! K 3aMuTe 1abopaTopHOil paboTsl «OmpeneneHne JIMHBI BOIHBI H3Ty4eHHUS Ta3epa IPH HOMOIIN

JU(PPaKIUOHHON PEIIETKN

B uem 3akmodaercst siBiIeHHE HHTEphepeHIun?

B gem 3akirouaetcs sBieHUE audpaxim?

OOBSCHUTH SIBICHUE MepepaclpeieleHus CBeTOBOM dHEPTuu npu audpakiun?

Kakye MCTOYHHKU 37I€KTPOMArHUTHBIX BOJIH SBIAIOTCS KOT€PEHTHBIMU?

UYro Takoe audpakimonHas pemeTrka? @opMyna TIaBHEIX AU(PAKIOHHEIX MaKCHMYMOB.

Ha mu¢pakiionHyio pemeTKy HOPpMAalIbHO MafaeT HapauleNbHbIA MydoK JTydel ¢ mmumHamu BomH Al u A2 (A1 > A2). JlaTs
pl/lcyHOK (xox Jydeit), COOTBETCTBYIOIIUI mepepacipeieeHuto 3Hepruu B opsiakax k=0,k =1,k =2.

PN~

SR W~

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

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI1.1 | Tpodumona Taucus Kypc ¢uzuku: yaed. mocobue aiist HHKESHEp.-TEXH. CIEIl. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | CurumoB Bnamucna | OnTuka. ®usnka aToma: 1a00paTOPHBINA MPAKTHKYM MO (H3KKE Hosocubupck: CI'YBT,
HBanoBuH, 2016
IIporonomnosa Huna
ITaBnoBHa
JI1.3 |Buxkynos C. B., ®dusznka: cOOpHUK 3324 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeiakuna E. T.
JI1.4 | C.B. Bukymnos, B.1. Odusnka: yued. mocodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017
Tpsiakuna, A.C.
Spocnasuesa




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.5 | HuxkureHko AHaToaui
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBuy, TpbeIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun Hukonaesuu

JlabopaTopHBIi MPAKTHKYM 10 MOJIEKYISIPHOH (hU3UKe: IPaKTHKyM

Hosocubupck: CI'YBT,
2019

JI1.6 | Huxurenko AHaTomui
I'eopruesuny, Sxosies
Buagumup
Huxomaesuy,
CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JlaGopaTOpHEIi MPAaKTHKYM IO MOJIEKYIISIPHOH (hH3UKe: TPAKTHKYM

Hosocubupck: CI'YBT,
2019

Huxnrenko Anatonuit
I'eopruesuy, SIkoBieB
Bnagumup
HuxonaeBuu,
CurumoB Branucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHoB
Muxaunn HukonaeBuu

JIabopaTOpHBIi MPAKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. Jlono/HUTEIbLHAS JIATEPaTYpa

ABTOpBI, COCTaBUTEIN

3arnaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHIOKOB Muxaui

IleTpoBuu

JlabopaTopHBIii PAKTUKYM 110 (PHU3HKE. DIEKTPUIECTBO, MATHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

Jlabopatopusi onTUKH W (HUBKUKU
aToMa - ydeOHasl ayAuTOpHS s

AymutopHas pocka; Komrurekt ydeOHo# wmeOenm; JlaGopatopHsle ycraHoBKH: OmpenencHue
IJIaBHOTO (POKYCHOTO paccTOSHHA JHH3BL, OIpeneneHue Mmokas3aTels IPeIOMICHHS XKUIKOCTEH ¢

MIPOBEICHUS nabopaTopHbIX | HOMoLIbI0  pedpakTomerpa AOOe; OmpeneneHue UIMHBL BOJHBI Jlazepa MNpU  [TOMOIIU

3aHATHI IuppakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C HOMOIIBIO
caxapuMerpa, 2 mr.; OrmpeneneHne TeMIepatypsl packanéHHoro Tena; MccnenoBanue
JIMHEWYaToro CIeKTpa BOAOPOa M OMpeIeIeHus MOCTOsHHOM Punbepra

YuebHas AyAUTOPHSA Ui | AyauropHast nocka; Kommuiekt yuebHoii medenu

HpOBEACHUS 3aHATUI

MPAKTHYECKUX 3aHATHI

JlabopaTopus MEXaHUKU u | AyoutopHast Jnocka; Kommuekr ydeOHOW wmeGenm; JlabGopaTopHble CTEHIBI: YHHBEpCATBHBIN

JJIEKTPUUYECTBA - y4yeOHas | CTeHJ «3aKOHbI MOCTOSHHOrO ToKay, 6 mr.; JlabopaTopHas ycraHoBka: OmnpezneneHue

ayiuTopus U1 NPOBEAEHHS | FOPU3OHTAIBHONW COCTaBNIAOIIEH MarHuTHOro mois 3emind, 4 mr. OmpeaeneHue YCKOPEHHs

1a00paTOPHBIX 3aHATHI

CHITBI TSDKECTH T0 crioco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe Kojeco, 4 mrT.;
Ompenenenne ckopoctd  3Byka; OrmpeneneHne OTHOLICHHS — TEIIOEMKOCTEH, 2  IIT.;
JlaboparopHoe obopynoBanue: Habop asiekTpousMepuTeNbHBIX Ipubopos, 2 mrT.; Habop
000pYIOBaHUsI TSl BBIYMCIICHHUSI OTPEITHOCTEN M3MEPEHHH, 6 IIT.

YuebHas ayAUTOpUS quis | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynsTumenuitHoe o00pymoBaHHE: IPOEKTOP
[IPOBEACHUS 3aHATHUH | (CTaMOHAPHBIN), 9KpaH (cTanuoHapHbIi), [TIK (nepeHocHOH)

JICKIMOHHOTO THIIA

[Tomemenue s | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., mnomkirodeHHBIX K cetd "HHTepHer' w
CaMOCTOSITETLHON paboTHI | 00ecreunBaOMMX ~ JAOCTYIl B OJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYI0 — Cpeay
00yJaronuxcs YHuBepcHTETA.




