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Kamudukarus O0axanasp

®dopma o0ydeHust o4Has

OO01mmast TpyI0eMKOCTh 73ET

Yacos 1o yueOHOMY IIaHy 252 Buisl KOHTPOJIA B ceMecTpax:
B TOM YHCIIE: 9K3aMeHBbI 2
ay[IMTOPHbIE 3aHATUS 124 3auetsl |
caMocCTosTeIbHas paboTa 82
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 152/6 19
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
[IpakTuueckue 28 |28 |18 |18 [46 [46
WHas koHTaKTHas 4 4 6 6 10 |10
pabora
HUroro ayn. 70 |70 |54 [54 124|124
KonraktHas pabora |74 (74 |60 |60 |134 |134
Cam. pabota 34 (34 |48 |48 |82 |82
Yacel Ha KOHTPOIIb 36 |36 |36 |36
Uroro 108 | 108 | 144 | 144 | 252 [ 252
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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
KHU3HU

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 | Texnonoruueckas (IIpOEKTHO-TEXHOJIOTHYECKAs) IPAKTHUKA

2.2.2 |Ham3op u KOHTpOIb B chepe 6e30macHoCTH

2.2.3 | IlpepaunnoMHast IpakTUKa

2.2.4 | Texnonorudeckast (IpOEKTHO-TEXHOJIOTHYECKas ) TPAKTHKA

2.2.5 |Ham3op u koHTpOIb B chepe 6e30macHOCTH

2.2.6 | IlpepaunioMHas IpakTHKA

3. KOMIETEHI[UY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIETATE OCBOEHUS JUCLHUILIAHBI
(MOJY.JIST)

YK-1: Cniocoden OCYHIECTBJIATH MOUCK, Kpl/lTl/I‘{eCKI/lﬁ AHAJ/JIU3 U CHHTE3 l/lH(l)OpMa[Il/Il/l, NPUMEHATH CHCTEMHBIH MOAXO0I IS
peuieHusi NoOCTaBJICHHbIX 3aaa4

VK-1.1: YMeHne oCcymecTBIsATh MOUCK, KPUTUISCKHUI aHAIIN3 B 00001IeHe HH(OPMAIiY, IPUMEHEHHE CH-CTEMHOTO ITOIX0/1a IPH
peleHny 3a1a4

YK-1.2: TlpuoOperenue, CTpyKTypHpOBa-HHe, IPIMEHEHHE MaTeMaTHYe-CKUX, €CTECTBEHHOHAYYHBIX 3HA-HUM JUIs pEIIeHUs 3a/1a9 B
npodec-CHOHATBHON e TeTbHOCTH

YK-6: Cnioco0eH ynpaBJ/isiTb CBOMM BpeMeHeEM, BHICTPANBATh M PEAJN30BbIBATH TPAEKTOPHI0 CAMOPA3BUTHS HA OCHOBE
NPMHIMIIOB 00pPAa30BAHMS B TeYeHHe Beell JKM3HU

YK-6.1: OnpeneneHue MpUOPUTETOB COO-CTBEHHON IESATENBHOCTH, TMYHOCT-HOTO Pa3BUTHUS U MPOGEeCCHOHATE-HOTO POCTa

VYK-6.2: OueHka WHIUBHIYAIBHOTO JIMY-HOCTHOTO TIOTEHIIMANA, BEIOOP TEX-HUK CAMOOPTaHU3ALUH U CAMO-KOHTPOJIS LISt
peanuzaiyn co0-CTBEHHOH IeITeBHOCT

B pe3yiabTaTe 0CBOCHUN JUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 |3naTh:

3.1.1 | ocCHOBHBIE TIOHSTHS, 3aKOHBI U MOJICTT MEXaHUKH, JJIEKTPHUYECTBA 1 MATHETH3Ma, KOJIeOaH! U BOJIH, KBAHTOBOH (pH3HKH,
CTaTUCTUYECKON (PU3UKHU U TEPMOJHMHAMHUKHI; METOIbI TEOPETHUECKOTO M SKCIIEPUMEHTAIBHOTO UCCIeI0BaHus B (prsnke

3.2 | Ymern:

3.2.1 | moB30BaThCS U3MEPHUTEIBHBIMU IPHOOPAMH; YMETh OLICHUBATh YHCIICHHBIC MTOPSIKU BEINYNH, XapaKTEPHBIX VIS
Pa3IUYHbIX PA3JENIOB €CTECTBO3HAHUS

3.3 | Baagersn:

3.3.1 | MeTo1TaMt TEOPETHUECKOTO U SKCIEPUMEHTAIFHOTO UCCIEIOBAHUS, HABBIKAMH 0€301IacHOM paboThI ¢ 000pyJOBaHUEM,
00paboTKK U aHAJIN3a KCIIEPUMEHTATIBHBIX JaHHBIX

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU] 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Paspen 1. duznyeckune 0CHOBBI KJIACCHYECKOH MeXaHMKHU
Jlex Kunemaruxka /JIex/ 1 2 J1.1 0
IIp Kunemarnka KnunemaTrka nocTynaTesIbHOTO M BpaIllaTeIbHOTO JABHKEHUS 1 4 JIL.S 0
MaTepralbHOI TOYKH U TBepaoro Tena. Pemmenne 3amayq /I1p/




JIab Kunemaruka. Jlaboparopnas padora 1. OcHOBEI MeTOJI0B 00pabOTKH JI1.8
pe3yabpTaTOB U3MepeHuil pusmueckux BenuuuH. JlabopaTopHas padoTa 2.
OnpeeneHre MIOTHOCTH TEI MPaBIIILHON Gopmbl. /J1ab/
Cp Kunematuxka /Cp/
Jlex Junamuka /JIex/ JI1.1
Ip Junamuka. /luHaMuKa MocTynaTeabHoOro IBMKeHus Ten. OCHOBHbIE JI1.5
TEOpEeMBI 1 3aKOHBI. JIMHAMIKa BPAIaTeIbHOTO ABIKCHUS TBEPHOTO
tena. PaboTa u sHeprust B Mmexanuke Pemenue 3amay /I1p/
JIa6 Junamuxka. JlaGoparopHnas pabora 3. Onpenenenue yCKOpEeHHs! CUIIbI JI1.8
TsOKeCTH 1o crocoly beccenst. JlaboparopHas padora 4.0npenenenue
MOMEHTA HHEPIIMK MaXOBOTO KoJIeca THMHAMHIECKIM METOJIOM.
JlaGoparopHas pabota 5. M3ydeHrue OCHOBHOTO 3aKOHA TUHAMUKH
BpalaTeIbHOTO JBIXKEHHS C TIOMOIIBbI0 MasTHHKAa O0epOeka /J1ad/
Cp Junamuxka /Cp/
Jlex MexaHu4ueckue KoneOaHus U BOJIHbI /JIek/ JI1.1
IIp T'apmonunueckue konebanus. 3aTyxaromue koneoanus. ClroxeHue JIL.S
koneOanmii. Pemenue 3amau /T1p/
Cp Mexannueckue koebanus 1 BomHbI /Cp/ J1.2
HKP KonTpomnsHas padora 1 /UKP/ JI1.4
Pazpen | Paspen 2. MoJuiekyiasipHas guzuka U TepMOAMHAMHKA
Jlek MonekynsapHO-KHHeTHYecKas Teopust /JIex/ JIT.1
IIp MounekynspHo-kuHeTn4eckas reopus. OCHOBHOE ypaBHEHUE JIL.S
MOJICKYJISIPHO - KHHETHYECKOH TEOPHH HIEaNbHOTO ra3a. DJIeMeHTH
craructuku Maxkcsesuia u bonbiimana. Perenue 3anaq /Tlp/
Jlab MonexynsipHo-KHHeTHUecKas Teopus. JlabopaTopHas pabora JI1.6
6.0mpenencHue OTHOIICHHS YISIbHBIX TEINIOEMKOCTEH BO3IyXa,
HN3MEPEHHBIX TPH ITOCTOSHHOM JIABIICHUH W TIOCTOSTHHOM 00BheMe METOIOM
Knemana u Jlezopma /J1a6/
Cp MonekynsapHo-kuHeTHueckas reopus /Cp/
Jlex OcHOBBI TepMOIUHAMUKH /JIex/ J1.1
JIab OcHossl TepmonuHamukn Jlaboparopras padora 7.M3mepenne IiTHBI JI1.6
3BYKOBO#1 BOJIHBL,CKOPOCTH 3ByKa U K03 ¢uuunenra [Tyaccona mo
($ha30BbIM cooTHOIICHUSM. /J1ab/
Ip OCHOBBI TEPMOAMHAMUKY AHAJIN3 IEPBOTO U BTOPOro Hayall JI1.5
TepMonuHaMuKky. TeruroBele MammHbl. Perenue 3amaq /Tlp/
Cp OcHossl TepmoauHamuxu /Cp/ J1.7
HKP KonTpomnsHas pabora 2 /UKP/ JI1.4
Paznen | Paszpes 3. DuekrpuyecTBo
Jlex Onekrpoctaruka /JIex/ J1.1
J1a6 Onekrpocraruka. JlJabopatopHas padota 8. MccnenoBanue J12.1
aeKTpruecKkoro noss /Jla6/
IIp OnexTpocTaTika DNeKTpocTaTuueckoe mnojae. HanpsokeHHOCTS 1 JI1.5
norennuan. [Ipuniun cynepnosummu. [Tpumenenne Teopemsl ["aycca s
pacdera IIeKTPHYSCKHUX MOJIeH. DIEeKTPOEMKOCTh YeTHHEHHOTO
IIPOBOHHKA U INIOCKOTO KOHIECHCATOPA. DHEPTHs 3JIEKTPOCTATHIECKOTO
noJisi. Perienue 3anau /Ip/
Cp Onexrpoctaruka /Cp/ J12.1
Jlex OnexkrpoauHamuka /Jlex/ JI1.1
IIp OnexrpoauHamuka. IloctosHubl TOK. 3akonsl Oma. K.IT.J1. ucrounuka JI.5
MOCTOSTHHOTO ToKa Penienue 3amau /T1p/
Jla6 OnekrpoauHamuka. JlaboparopHas padora 10. M3mepenue
CONPOTHUBIICHNS METOIOM YPaBHOBEIIEHHOTO MOCTHKa /J1ab/
Cp Onexrpoauaamuka /Cp/ JI2.1
Paznen | Pa3zpes 4. DiieKTpOMarHeTusm
Jlex MarunTocratuka /JIex/ J1.1
IIp Marnutoctatuka. MarautHoe noie. 3akoHsl Ammnepa, buo — Capapa — JI1.5
Jlamnaca u moxHOro ToKa. Cuna Jloperna. J[BrkeHue 3apsKeHHBIX
YacTHIl B MAarHUTHOM Tojie. Pemenue 3anay /I1p/
JIa6 Marnutoctatuka. JlJaboparopHas padota 11. Onpenencaue JI2.1

TOPHU30HTATIBHON COCTABIIAIONICH MarHUTHOTO Totst 3emiu /J1a6/




Cp MarnuTocratuxa /Cp/ 2 6 0

Jlex MarnutHas uanykuus. Teopus MakcBesia 1151 91€KTpOMarHuTHOIO 2 4 J1.1 0
mosst /JIex/
IIp MarnurtHas naaykuus. Teopus MakcBesuia AJis DJIEKTPOMAarHUTHOTO 2 2 JIL.S 0

OJIsL. SIBIICHNE 3IMEeKTPOMarHUTHOH HHIYKIHHA. CaMONHITYKITHS.
WHIYyKTHBHOCTH. DKCTPATOKH 3aMBIKAHHS M PA3MBIKAHHS JIEKTPHIECKON
uenu. KonebaTenbHbIil KOHTYp. DIeKTpOMarHuTHeIe Konebanus. Pernenue

3amaq /TIp/
Cp MaruutHas unykuus. Teopus MakcBesuia U1sl 31€KTpOMarHuTHOTO 2 6 J1.2 0
monst /Cp/
UKP Kontponbnas padora 3 /MKP/ 2 2 1.4 0
Paznen | Pa3pea 5. Ontuka
Jlex Omsnueckas ontuka /JIex/ 2 6 JI1.1 0
IIp Ousnueckas ontuka. OCHOBHbIE 3aKOHBI T€OMETPUYECKOM ONTUKU. 2 4 JI1.5 0
WuTepdepenums u nudpakuus csera. [lonspusanus ceeta. Pemenne
3amay /TIp/
Jla6 dusnueckas ontuka. JJabopatopHas padota 12. OnpeseneHue TJIaBHOTO 2 6 JI1.3 0

(oxycHoro paccrosiHus TuH3. JlaboparopHas padota 13.0mnpeneneHue
IoKasaTesiel MPeIOMIICHUS KUIKOCTeH ¢ TOMOIIBIO pedpakToMeTpa
A06Ge. JlaboparopHas pabdora 13.0npenereHne AITUHBI BOJHBI U3ITy4SHHS
Ja3epa MpH MoMoIny audpakinoHHoN penietku /J1ad/

Cp Omsnueckas ontuka /Cp/ 2 10 0
Jlek KsanToBas ontuka /JIex/ 2 2 JI1.1 0
IIp KBanTOBas onTHka. 3aKOHBI TEIUIOBOTO M3TydeHUs U hoTodddekra. 2 4 JIL.S 0
Pemenwue 3amauq /TIp/
JIab Ksanrosas onruka. Jlaboparopras pabora 14.0OnpeneneHue 2 2 J1.3 0
TeMIIepaTypbl pacKaJIeHHOT O Teja ONTHYeCKUM MeToaoM /JIab/
Cp KsanToBas ontuka /Cp/ 2 12 JI1.3 0
HKP KonTtposnbHas pabora 4 /UKP/ 2 2 1.4 0
Pazgen Pa3nen 6. AtomHasi u sigepHasi pusuka
Jlex Crpoenue aroma /JIex/ 2 2 J1.1 0
IIp Crpoenue aroma. KBaHTOBas mpHpoa CBETa U BOJIHOBBIC CBOICTBA 2 2 J1.5 0
yactull. Pemenve 3amaq /TIp/
JIa6 Crpoenue atoma. JlabopatopHas pabota 15. I'pagyrpoBka 2 4 JI1.6 0

MOHOXPOMATOpa 110 CIEKTPY UCILyCKaHUS aTOMOB pTyTH. MccaenoBanue
CIIEKTPOB UCILyCKaHUS BOAOPOJA U OIPENEICHUE IOCTOSIHHON

Punb6epra /J1a6/
Cp Crpoenue atroma /Cp/ 2 6 0
Jlex SAnepuas ¢usuka /Jex/ 2 2 JIT.1 0
IIp Snepnas ¢puzuka. 3aKOH paAMOaKTUBHOTO pacnaja. SiepHele peakuuu. 2 2 JI1.6 0
Pemenue 3amau /T1p/
Cp SAnepuas pusnka /Cp/ 2 4 JI1.6 0
HUKP Kontponbhas padota 5 /UKP/ 2 2 JI1.4 0

5. COAEP)KAHNE TUCOUILIMHEI (MOLYJIST)

Paznen 1. ®u3ndeckue OCHOBBI KIIACCUYECKON MEXaHUKU

Tema 1.1. Kunematuka

OnemeHTH! KMHEeMaTHKH. Mojenu B MexaHuke. Cuctema orcueTa. [TocTymaTensHOe ABIDKEHHE TBEPAOTO Tena. TpaekTopus, IIHHA
MyTH, BeKTOp nepemenieHus. CKopocTb U yCKOPEHHE TOUKU Kak IPOU3BOIHBIE paJuyca-BeKTopa o BpeMeHu. HopmanbHOE U
TaHTeHIUAJIbHOE ycKopenus. Kinaccudukanus BUIOB IBIKCHUS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuky Herotona. IToHATHSA Macchl ¥ CUIIbl. BUbl Ul B MEXaHUKE: TPEHUs, yIPYTOCTH U TArOoTeHus. MMirynbc Tena.
Wmmynbc cunel. BHelHie 1 BHyTpeHHHE CUITbl. 3aKOH COXpaHEHHs UMITYJIbca MeXaHuueckoil cucteMsl. LleHTp Macc (LeHTp
MHEPLMH) MEXaHUYECKOH CUCTEMBI U 3aKOH €T0 JBMKEHUS.

PaboTa mocTosSTHHON M IepeMEHHOH CHIIBI. BrIpaxkeHHe paboThI CHIIBI Yepe3 KPHBOJIMHEIHBINH HHTEerpal. MONIIHOCTE. DHEPTus Kak
YHHUBEpCcallbHas Mepa pa3IU4HbIX (OpM ABMKEHHS U B3auMojeiicTBus. KuHeTHueckas sHeprusi MeXaHU4IeCKo CUCTeMBbl. 3aKOH
COXpaHEHHs] MEXaHUUECKOH SHEPTUH U €T0 CBA3b C OJHOPOJAHOCTHIO BpEMEHH. Y 1ap aOCOMIOTHO YIIPYruX M HEYIIPYTuX Tell.
MOoMEHT uHEepLUH TBEPJOro Teaa OTHOCUTENBHO ocu. [IpumMeps! ero Beruncienus. Teopema IlITelinepa. MoMmeHT cunbl. OCHOBHOE
ypaBHEHHE TUHAMUKH BPAIIAaTeIbHOTO ABMXKEHHS TBEPJOTO Tella OTHOCHTENIFHO HEIOABIKHOM OCH. 3aKOH COXPaHEHHS MOMEHTa
UMITYJbCA U €T0 CBA3b C U30TPOIHOCTBIO MIPOCTPAHCTBA.

3aKOH BCEMUPHOTO TAroTeHus. IloreHnnanbpHas 3Heprust MaTepUalbHON TOUKH BO BHEIIHEM CHIJIOBOM I10JIE M €€ CBA3b C CUJIOH,
JIeHCTBYIONIEH Ha MaTePUAIbHYIO TOUKY. 3aKOH COXPAaHEHUS! MEXAHUYECKOM SHEPIUU U €0 CBA3b C OJHOPOIHOCTBIO BPEMEHU.




JlaBneHue B )KUAKOCTH U rasze. EAuHuIB n3Mepenus gapienus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHOM KUIKOCTH.
YpaBHEeHHE HEPA3PBHIBHOCTU. Y paBHEHUE bepHyuu U cneAacTBus U3 Hero. TeueHue Bsi3kon xuakoctu. @opmynsl HeioToHa u
Crokca. KoaddurpeHT BI3KOCTH U METOMBI €TO OIIPEACICHHS.

Tema 1.3. Mexanndeckue KoJeOaHUs 1 BOJTHBI

T'apmonuueckue konebaHus U UX XapakTepucTuku. JuddepeHunansHoe ypaBHEHHE TapMOHHUECKUX KonebaHuid. I1pykuHHBIH,
(u3MYeCKUil 1 MaTeMaTHYECKUI MasTHUKH. DHEPIUs rapMOHHYECKUX KoieOanuil. Cllo)KeHUEe TapMOHUYECKHUX KOJIeOaHHIH OTHOTO
HaIpaBJeHUs ¥ OMHAKOBOM yacToThl. buenue.

CroxeHHs B3aUMHO NEPHIEHINKYISIPHBIX Konebanuit. @urypst JIuccaxy. 3aTyxaromye 1 BIHYXIeHHbIe KoaebaHus. PesonaHc.
BonHoBbIe iporiecchl. MexaHn3M 00pa3oBaHUs MEXaHUYECKHX BOJH B YIIpyroi cpeae. [IponoipHbIe U OIEPEYHBIC BOIHBI.
YpaBHeHHE TIOCKOH Oeryiei BOTHBL. JTHa BOIHBI I BOJTHOBOE YHCIIO.

Paznen 2. MonekynsapHas ¢pu3uKa 1 TEpMOJIUHAMUKA

Tema 2.1. MonekynsipHO-KMHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UCANBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT uaeanbHbIX razos.
Cpennss KHHETHYIecKasi SHePrust MOJNeKyll. MoIeKyIsIpHO-KMHETHYECKOe TOJIKOBaHNE aOCOIIOTHON TeMIIepaTypsl.

DJIeMEHTBI CTATUCTUYECKOH (U3UKH. 3aKOH MakcBeluia I pacipeielIeHHs] MOJIEKYIT HIECaIbHOTO Ia3a 10 CKOPOCTSIM.
Bapometprueckas Gpopmyna. 3akoH boxbiiMaHa Ui paciipeeeHus YacTUI] BO BHEIITHEM TOTEHIINATIBHOM 11oie. CpemaHee 9rciio
CTOJIKHOBEHHH M CPEeTHSSA AITHHA CBOOOAHOTO Mpodera MOJIEeKyIl.

OmnsitHOEe 06ocHoBanue MKT. JTuddysus, TemnonpoBoJHOCTb U BHyTpeHHee TpeHue. 3akoHbl Puka, Pypbe 1 HpioToHa.

Tema 2.2. TepmoanHaMuka

Buytpernss sHeprust. Yucio creneHei cBoOO0 bl MOIEKYI. 3aKOH paBHOMEPHOTO PACTPECTICHHST JHEPTUH IO CTETICHSM CBOOOIBL.
IepBoe Hauano TepmoanHaMUKH. PabGoTa rasa mpu u3MeHeHHH ero o0beMa. TemIoeMKOCTs MaKpoCHCTeMBbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UCAIBHOTO Ta3a OT Buja npoliecca. [IpuMeneHne nepBoro Hadaaa TEPMOJIUHAMUKH K
n3omporneccaM. AnuabaTHbI mporecc. Y paBHeHue [Tyaccona.

Kpyrosslie mponeccel. O6paTumsle n HeoOpaTuMble mponecchl. Lnkin KapHo u ero k.I1.a. g uneansHOro rasa. Bropoe Hagano
TepMoauHaMuKU. [loHsATHE 06 SHTpONUH, €€ CTATUCTUYECKOE TOJIKOBAHHE.

Cutbl 1 IOTEHIMAIBHAS SHEPTUSI MEXKMOJIEKYIISIPHOTO B3auMOoeHCTBHS. D PEKTUBHBIN TMaMeTp MOJIeKyll. Y paBHeHHe Ban-znep-
Baannca. ®azoBbie nepexonnl 1 u 2 pona. Kputnueckoe coctosiaue. TpoiiHas Touka. OcoOOEHHOCTH TBEPAOTO U )KUIKOTO COCTOSHUIMA
BemecTBa. [ToBepxHOCTHOE HaTsLKeHUe. CMadnBaHKe. KanuispHele ssBICHUS.

Pa3nen 3. DnexrpuuecTso

Tema 3.1. Dnekrpocraruka

3akon Kynona. Hanpsi’keHHOCTb M CUJIOBBIE IMHUY HANPSHKEHHOCTH 3JIEKTpUdecKoro nois. [IpuHnun cyneprno3unuu
anekTpuueckux nonei. [pumep pacuera HanmpPsXKEHHOCTH OIS, CO3AaBacMoil cucTeMol 3apsa0B. [I0TOk BEKTOpa HaNPSKEHHOCTH
anexTpudeckoro noiyisa. Teopema Octporpanckoro-I'aycca

PaboTa cuit 371eKTpHUYeCcKOoro mojs Mo IMepeMeNIeHuto 3apsiaa. Liupkymsnus BeKTopa HanpskeHHOCTH. [loTeHIManbHbIi XxapakTep
3NEKTPOCTaTUUECKOro nos. [ToTeHnunan anekTpu4ecKkoro nojis. DKBUMOTEHI[MATbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMANA C
HaNpsDKEHHOCTBIO MOJIs. DIEKTPUYECKOE M0JI€ B AUANEKTPUKaxX. TUIIBI IU3JIEKTPUKOB. Buabl nonspuszanuu. Bekrop nonspusauuu.
IIpoBOIHHKH B 3JIEKTPOCTATUUECKOM I0JI€. DIIEKTPOEMKOCTh IPOBOAHNKA. KoHgeHcaTOps! 1 uX Buabl. PopMyra IIOCKOro
KoHzeHcaTopa. CriocoObl COeqMHEHUST KOHACHCATOPOB B OaTtapero. DHeprus sJekTpocTaTudeckoro noss. O0bEMHas MIOTHOCTh
SHEPrUH.

Tema 3.2. DnexkTpoauHaMHKa

IocTosHHBIN 2MeKTpUYecKui TOK. Buabsl Hocureneil 3apaaa B pa3nuuHbeIx cpegax. Cuna Toka. Bexrop mnotHoctu Toka. 3/1C
UCTOYHMKA TOKa. 3akoH OMa /7151 yqacTKa U noaHoi nenu. ConpoTuBlIeHrne U TPOBOJUMOCTb NPOBOJIHUKOB, UX TeMIepaTypHas
3aBUCUMOCTb. PacueT conpoTUBIEHUH NPU Pa3IUYHbIX BUIAX COCAUHEHUM.

PaboTa 1 MOITHOCTH 3IeKTpHUYecKoro Toka. 3akoH Jlxoynsa-Jlenma. Ilpasnna Kupxroda u mpruMeHeHne UX K pacdeTy
pa3BeTBIEHHBIX Lienei.

Paznen 4. DnekrpomMarseTusm

Tema 4.1 MarauroctaTika

MarunutHoe nosue. Muaykuus MaruutHoro nosst. CuiloBble IMHUM MarHUTHOTO MOJIsL, €ro BUXPEBOU Xapakrep. 3akoH Ammepa Juis
CHWJIBI, IEHCTBYIONIEH Ha IPOBOIHUK ¢ TOKOM. [IpaBuio seBoii pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TOKOM. KOHTYyp ¢ TOKOM B
MarHuTHoM mode. [IpuHnun paboTs! anektpoasurarens. 3akoH bruo-Casapa-Jlamnaca u ero npuMeHEHHE K PacueTy MarHUTHBIX
noJeu (mpsIMOro M KPYyroBOro TOKOB).

Cuiibl B3aMMOJICHCTBHUS TapaJlIeIbHbBIX TOKOB. 3aKOHBI AMIiepa. [IBIKeHHE 3apsKEHHBIX YAaCTHULl B MAarHUTHOM nosie. Cuia
Jlopenna. Hupkymsuust Bektopa H u B. 3akon noiHoro Toka. MarautHoe mnose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nons B. Ilotox Bekropa B yepes conenouns.

Tema 4.2. MarautHas unaykuus. Teopust MakcBeiia 1Uis 2J€KTPOMAarHUTHOTO OIS

PaboTa 1o nmepeMenieHnIo MPOBOJIHNKA M KOHTYpa C TOKOM B MAarHUTHOM ToJie. DIEKTPOMAarHUTHAs HHAYKIHA. 3akoH Dapanies u
€ro BBIBOJ| U3 3aKOHA coxpaHeHus Hepruu. Ilpasuno Jlenua. fIpnenue camounaykuuu. IHOyKTUBHOCTE KOHTYpa. DJ1C
CaMOMHIYKIWH. B3auMHas MHIYKIHSA.

MarsauTHOE T0JIe B BemecTBe. TUITBI MarHeTHKOB (IHa-, Tapa- U peppoMarHeTHKH), X Gpu3ndeckas npupona. HamMarHn4eHHOCTS.
MarnuTtHas npoHHUIIaeMocTh BemecTBa. OcHOBBI Teopun MakcBeinia. Tok cMmemeHus. Y paBHeHuss MakcBesuia B MHTET paJIbHOM
dbopme.

[TonsiTHe 0 mepeMeHHOM Toke. OMHUYECKOe, peakKTUBHOE (EMKOCTHOE U MHIYKTUBHOE) U MOJIHOE CONIPOTHUBIICHHUS 1IETIH MEPEMEHHOT0
Toka. 3akoH Oma Juis LIenu IepeMEHHOr0 TOKa. MOIIHOCTb, BblesieMasi B LIETIH IEPEMEHHOT0 TOKa.

DJeKTpOMarHuTHEIE KoeOanus. ['apMoHnYeckue, 3aTyxalollre U BEIHYKAeHHbIE KonebaHus. [loHsTHE 0 pe3oHaHce.
DJeKTpOMarHuTHbIE BOJHBI M UX cBoWCTBa. [1Ikana aneKTpOMarHUTHBIX BOJTH.




Paznien 5. Onruka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN U OTHOCUTEIIBHBIN ITOKa3aTeN! MpeoMiIeHus. VX Gu3naeckuii CMBICII.
SIBneHue MOTHOTO BHYTpeHHero oTpaxeHus. CeeroBoasl. Chepuueckue 3epkana. opmyna 3epkana. [ToctpoeHne n3o0paxxeHuit.
Tonkue nunzel. @opmyna nun3ssl. [locTpoeHne n3obpaxeHunit.

BonHoBast anekTpoMarHuTHas pupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
korepertHocTu. [IpocTpancTBeHHas korepeHTHOCTE. MIHTepdepernus ceeta. Meros! HabmoaeHus naTepdepeHnnu ceera. Pacuer
unrepdepenyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOH TONIIMHBI M PABHOTO HAKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHINN B HayKe U TEXHUKE.

Judpakmus ceera. [Tpurnun INoiirenca-®Openens. Merox 301 @penernst. Judpaxnus OpeHenst Ha KPYTJIOM OTBEPCTHH U JHCKE.
Judpakius Ha npocTpancTBeHHOH pemieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccienoBanmue CTpyKTypbl
kpucrauioB. [lonstue o ronorpadun.

ITonspusanus ceera. EcTecTBEHHBIN U OIIPU30BaHHbIN cBeT. 3akoH Matoca. [lonspusanus cBeTa Ipu OTPaKEHUU U
HpEeJIOMJICHIH Ha TPaHHLE JBYX IU3IEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Tpu3sma Hukomst. TTonsponsast u
HONAPU3ALOHHBIE IPU3MBIL.

HckycctBeHHas ontrdeckast aHnzoTponws. D dextsl Keppa n @apanes. OnTndeck akTHBHBIE BelecTBa. Jlucmepcus cera.
OneMeHTHI 3IeKTPOHHOH Teopuu aucnepcuu ceera. [lormomenue (abcopOiis) cera. 3akoH byrepa.

Tema 5.2. KBanTOBas onTHka

TenoBoe U3IIyueHUE U €T0 XapaKTEPUCTUKH. AOCOMOTHO uepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacripenenenue 3HEPTHH B CIIEKTpe aOCOIIOTHO YEPHOTO Tea. 3aKoH cMemeHns Bura. @opmyna Penes-J[xuHca.

SBnenune poroaddexra. Buenrauit Gporoapdexr u ero 3akonsl. oToHsl. YpaBHeHHe DifHIITeHHA I BHEIIHETO GoTo3(DhheKTa.
Macca n ummynsc ¢potona. Jlasinenue ceera. Onbitel JIebenena. Jlasepsl, mpuHIMI JeHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Pa3pmen 6. ATomHas u siaepHast Gu3NKa

Tema 6.1. Ctpoenue aroma

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

Bounna Jlyu ne bpoitns. OnbsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO Ayann3Ma CBOMCTB BemiecTBa. COOTHOLICHUS
HeonpezeneHHocTel ['eli3enOepra Kak NposiBIeHUE KOPITyCKY/ISIPHO-BOJIHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuuns n
ee craTucTuuecKuil cMelci. YpaBHeHue llIpénunrepa ans cralioHapHbIX COCTOSHUI.

Iocrynater bopa. BopoBckas Teopust aroMa BOIOpOa M BOZOPOJONOTOOHOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
KganToBeie uncna. CrivH snexTpona. CnuHoBoe kBaHTOBOE yucio. [Ipunuun [Taynu. Pacnpenenenue 37eKTPOHOB MO COCTOSHUSIM.
Tema 6.2. SinepHas ¢pusnka

Perrtrenosckue criekTpsl. 3akoH I'. Moznu. [Tornomerne, CIoETaHHOE U BRIHYXICHHOE M3MydeHne. [loHsTrne 00 onTHaeckux
KBaHTOBBIX FeHepaTopax (ITa3epax). Pasmep, coctas u 3apsi aTOMHOTo aipa. MaccoBoe u 3apsoBoe uucia. JleeKkt Maccsl 1
SHEprus CB3M sApa.

B3aumMozeiicTBue HyKJIOHOB U MIOHATHE O CBOMCTBAX U NPUPOJE sAEPHBIX cuil. Moaenu sapa. PaanoakTuBHOE U3ITydEHHE U €TI0
BUJIBL. 3aKOH PaJHOAKTUBHOTO Paclana. 3aKOHOMEPHOCTH U NMIPOHCXOXKACHHE anb(a, OeTa - ¥ rTaMMa-H3IydeHNs] aTOMHBIX Sep.
[oHsTHE O SIAEPHBIX PEAKLUSIX U UX OCHOBHBIX THIAX. VICKycCTBeHHas paAnOaKTHBHOCTG. JleneHue Tsokenslx saaep. LlemHas
peakuus nenenus. [lonsTue o suepHoOi sHepreTike. Peakiys cHHTE3a aTOMHBIX siziep. [Ipobiema yrpaBisieMbIX TEpMOSAEPHBIX
peaknuii. DneMeHTapHbIe YacTHIL. VX Kiraccudukanusi.

6. POHJ OIIEHOYHbBIX CPEJICTB

6.1. IlepeueHs BUIOB OLEHOYHBIX CPEACTB

BeimosnHeHue 1 3amuTa 1abopaTopHbIX paboT
BrImosHeHe caMOCTOSTENBHBIX paboT

3ager
OK3aMeH
6.2. Tembl NUCbMEHHBIX PadoOT
6.3. KonTpoJibHbIe BONPOCHI U 3aJaHUSs
1 cemectp
OTKpBITBIE BOITPOCEHI
Bomnpoc Nel

ITouemy ckopocTh mageHUs TNl B BaKyyMe He 3aBUCHT OT UX Macchl? ONUIINTe, KaKue CUIIbI JeHCTBYIOT Ha TeJo, KOTJa OHO MajaeT,
U KaK 3TU CUJIbI BIUSIOT HA YCKOPEHHE Tena.

OtBet: CKOPOCTH MaJICHUS TN B BAKyyMe HE 3aBHCHT OT HX Macchl Oaroyaps 3aKoHy BCeMHUpHOTO TsroteHns: HerotoHa. CoriacHo
3TOMY 3aKOHY, CHJIa TSDKECTH JEHCTBYEeT Ha BCE TeIa OJWHAKOBO, IPOTIOPIIHOHANBHO X Macce. OHAKO, MOCKOJIBKY Macca Takxke
ompezenseT UHEPTHOCT Tella (CONPOTHBIEHHE H3MEHEHUIO CKOPOCTH), YCKOPEHHe, KOTOPOE UCTIBITHIBACT TEI0, OKa3hIBaeTCs
MOCTOSIHHBIM M HE 3aBHUCSIIUM OT Macchl. OCHOBHBIE CHITBI, JEHCTBYIOIINE HA MAJAIONIEE TEI0, — JTO CUIIA TSXKECTU U
COIIPOTHUBIICHUE CPEMbI (B CITydae OTCYTCTBHSA CPEIIbl, KaK B BakyyMme). B BakyyMe conmpoTHBIICHHE OTCYTCTBYET, U CIMHCTBEHHBIM
(hakTOpOM OCTaeTCs TpaBUTAIMs, KOTOpask yCKOPSIET BCE Tella OMUHAKOBO.




Bompoc Ne2

OO0bsicHUTE, HOYEMY BO3J[yX B KOMHATE UMECT IIOCTOSIHHYIO TEMIIEpaTypy, XOTs TEMIIEpaTypa CTEeH KOMHATBI MOXKET MEHSAThCS. UTo
IIPOMCXOJUT C SHEPrUel MOJEKy Bo3ayxa?

Ortset: Temmneparypa Bo3ayxa B KOMHATE IOAJCPIKUBACTCS IIOCTOSHHOM Oy1arofapst mpoueccy TeIIonepeiaui MeXXIy BO3LyXOM H
creHamu. Korja cTeHbI HarpeBaloTCsl WM OXJIAXKIAIOTCS, OHU MIEPEIAI0T TEIUIO BO3/LYXY, KOTOPBI, B CBOIO OYepe/ib, pactpeessieT
3Ty SHEPTHIO CPEAN CBOMX MoeKyl. OHaKo u3-3a 60IbIIOro 00bEMa BO3/lyXa U €ro CIIOCOOHOCTHU NEePEMEIIINBATLCS, N3MEHEHHS
TEMITEPaTypHI CTCH He IIPUBOIAT K 3HAYUTEIFHBIM H3MEHCHHAM TeMIIEpaTyphl BO3ILyXa B IIEJIOM. DHEPTHs MOJIEKYN BO3IyXa
nepepacipeaenseTcs TakuM 00pa3oM, YTO CPEIHssS KHHEeTHIecKast SHePTHs MOJIEKYI (KOTopasi olpeelsieT TeMIepaTypy) OCTaeTcs
HPaKTHYECKH HEN3MEHHOH.

3aKpBIThIE BONPOCHI C OJJHUM IIPABMIIEHBIM OTBETOM

Bompoc Ne3

Kakoii 3aK0H OIMCBIBACT B3aNMOJICHCTBHE JIBYX TEJ, HAXOAIINXCS O/ ICHCTBHEM CHIIbI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3akoH ['yka

d) 3axoH BCeMHPHOTO TATOTECHHS

IIpaBunbHEN oTBET: d) 3aKOH BCEMHPHOTO TSATOTCHUS

Bompoc Ne4

Kaxoe ycTpoiicTBO ncnonp3yercs A1 U3MEPEHHsI CUIIbI TOKA B 3JIEKTPUYECKOM Leru?
a) Ammepmerp

b) BosneT™meTp

¢) Ommerp

d) 'anmpBaHOMETD

IIpaBuiIbHBIN OTBET: a) AMIIEpMeETp

3aKpBITHIE BOMIPOCH! C HECKOIBKUMH MPABIIIEHBIMU OTBETaMHU

Bonpoc Ne5

Kakwue 13 nepeunciaeHHbIX (paKTOPOB BIHAIOT HA COCTOSHHUE BELIECTBa (ra3000pa3Hoe, KHUIKOE, TBEpaoe)?
a) Temmieparypa

b) [aBnenne

¢) O6vem

d) Monspnas macca

¢) Cuia MpUTSDKEHUS MEXXIY MOJIEKYIaMH

f) Xumuueckuii coctaB

[paBusbHBIC OTBETHL: a, b, €

Bonpoc Ne6

Kakue npuOOopbI HCIOJIB3YIOTCS IS U3MEPEHHUSI JIICKTPHUYCCKUX BEITHYMH?
a) Amniepmerp

b) BoasTmeTp

¢) Tepmometp

d) Manometp

e) Ommerp

f) Bapomerp

IIpaBusIbHBIE OTBETHL: @, b, €

Bormpock! Ha ycTaHOBJICHHE TTOCIIE0BATEIIBHOCTH

Bonpoc Ne7

YcTaHOBHTE MPaBIILHYIO MOCIEIOBATEILHOCTD ITAOB IBHYKCHHUS Tea, OPOIIEHHOTO BEPTHKAILHO BBEPX.
Teno mocTUraer MakCUMajbHON BBICOTHI.

Teno HauWHAET ABUIKEHUE BBEPX.

Teno IBIKETCS BBEPX C 3aMEICHHEM.

Teno HaunMHaeT majgaTh BHU3.

Teno Bo3BpaIlaeTcsl B UCXOJHYIO TOYKY.

HpaBHHLHaH MOCJIENOBATENBHOCTE: 2 — 3 — 1 >4 — 5

e

Bomnpoc Ne§

YcTaHOBHTE MPAaBIIIBHYIO TOCIIEI0BATEIBHOCTD IPOIECCOB, MPOMCXOAAIINX IIPH paboTe TpaHChOpMaTopa.
MarHuTHbIH IOTOK U3MEHSETCS.

Bropuunas 00MOTKa reHepupyeT 3IeKTPHYECKHH TOK.

Bropudnas 0OMOTKa HOTy4aeT NMepeMeHHbBIH TOK.

Bo BTopuuHoit odMoTke Bo3HuKkaeT DJIC.

IlepemeHHBIH TOK MoJaeTcs B MEPBUUHYIO OOMOTKY.

HpaBI/IHBHaH II0CJIEI0BATENBHOCTE: 5 = 1 -4 —2 — 3

DA e~

Bonpocsl Ha yCTaHOBIEHHUE COOTBETCTBUS




Bompoc Ne9
YcTaHOBHTE COOTBETCTBUE MEXKITYy PU3MUECKUMH BEIMIHMHAMHE U MX OMPEICTICHUSIMHU.

Ousnueckas BeIMYNHA Onpenenenue

a) mnynsc 1) IlpousBeneHne Maccel Ha YCKOpEHHE
b) Cuna 2) BenuuuHa, XapakTepu3yromas JBHKCHUE Tena
¢) YckopeHue 3) CxopocTh H3MEHEHHS UMITYIbCA

d) Cxopoctb 4) V3meHeHue MOOKEeHHs TeJla OTHOCUTENIFHO BPEMEHH
[TpaBuIBHOE COOTBETCTBHUE:

a) —2)

b) — 1)

c)—3)

d)—4)

Bompoc Nel0

YcTaHOBUTE COOTBETCTBHE MCXKIY q)HSH‘{CCKI/IMI/I BCJIMYMHAMHU U UX €AMHHUIIaMU U3MEPCHUA B MemﬂyHaponHoﬁ CHUCTEME €ANHUILL
(CH).

duznyeckas BeIMYHMHA Enununa uzmepeHus
a) DJIEKTPUUECKUM 3apsin 1) Kynon

b) HanpspkenHocTh anektpudeckoro moyis 2) Hetorton/Kynon
¢) [MoreHnman SMeKTPHIECKOTO TTOJIS 3) Bonbt
d) EmMkocTh KOHIEHCaTopa 4) dapan
[IpaBunbHOE COOTBETCTBUE:

a) — 1)

b) —2)

c)—3)

d) —4)

2 cemecTp

OTKpBITHIE BOIIPOCHI

Bonpoc Nel

OOBscHUTE NPUHLIXI pabOTHI TUH3BI M KaKk OHa (hopMHUpYeT nzoOpakeHue npeaMeTa. Kakue napaMeTpsl TUH3bI ONPENEISIOT
KauecTBO N300paxeHus?

Otser: JInn3a paboTaeT Ha OCHOBE IPENOMIICHH cBeTa. Koraa cBeT MpoXOoAuT 4epe3 IUH3Y, OH H3MEHSET HAaIPABICHNE CBOETO
pacmpocTpaHeHHs U3-32 Pa3HHUIBI CKOPOCTEH CBETa B BO3AyXe U MaTepHalle THH3bL. OTO MO3BOJISAET JIMH3E COOMPATh MIIH PACCEUBATh
Jy4H cBeTa, hopMupys n3odpaxeHue npeamera. OCHOBHBIMH ITapaMeTpaMu JIMH3bI, ONPEIEIIOIMMHI KaueCTBO H300paxeH s,
ABIISIIOTCS €€ (POKYCHOE PacCTOSIHUE, T0Ka3aTellb IPEIOMIICHHS MaTepuana 1 auaMetp. Uem MeHble GOKyCHOE PacCTOSIHUE, TEM
CHJIbHEE JIMH3a COOMpAeT CBETOBBIC JIy4H, co3/1aBas 4E€TKoe n3o0paxeHue. [lokazaTens MpesIOMIEHHS BIUSET Ha YTOT OTKIOHEHHS
Jy4el, a OOJbIION THaMETp YMEHbIIAET UCKXKEHNUS U YBEIMYNBACT IPKOCTH H300pasKeHHS.

Bonpoc Ne2

Omnumute Mozaens atoMa bopa u 06bsicHNTE, KakuM 00pa30M OHA OOBSICHSET CIIEKTP U3TydeHus Bogopoaa. Kakue orpanndeHus
UMEEeT 5Ta MOJIEIb?

OtBet: Mogens aroma bopa npenmonaraet, 94To 3JIEKTPOHBI BPALIalOTCSI BOKPYT spa IT0 CTAI[IOHAPHBIM OpOHUTaM, HaXOIsCh Ha
(PMKCUPOBAHHBIX HEPTeTHUECKUX YPOBH:X. [Iepexos a1eKTpOHOB MEXy STUMH YPOBHSAMHE COIPOBOXKAACTCS H3TyUCHUEM HITH
HOTJIOLIEHHEM KBaHTOB CBETA, YaCTOTa KOTOPBIX ONPeJeNsieTCsl pa3HOCTHIO SHEPT Uil ypoBHEH. DTa MOZIEIb YCIIEIIHO OOBSICHSIET
JMHEHYaThId CIIEKTP BOJOPOAA, MPEICKA3bIBasi TOUHbIE YaCTOTHI M3Iy4aeMbIX (poTOHOB. OIHAKO OHA OrpaHHYCHA JIUIIb HTPOCTBIMU
aTOMaMH U HE YUUTHIBACT KBAHTOBO-MEXaHIMIeCKHe 3 (PEKTHI, TaKHe KaK CIIMH JIEKTPOHA U HEONPEACIEHHOCTD MTOJI0KEHHS.

3aKphIThIC BONPOCHI C OTHUM NPABUIILHBIM OTBETOM

Bomnpoc Ne3

Kaxkast n3 mepednciieHHBIX JTUH3 00J1aJaeT CIOCOOHOCTBIO COONPATh NMapaJlIeNbHBIC TydH CBETa B OJJHOH TOUKe?
a) PacceuBaronias nmuH3a

b) Cobuparomast T1MH3a

¢) JIBosIKO-BOTHyTasI JTNH3a

d) ITnocko-Boruyras nuH3a

[TpaBuibHeIi 0TBeT: b) CoOuparoias JuH3a

Bomnpoc Ned

Kakoii anement [lepuonuyueckoii cucTeMbl IMeET HAMMEHBILIN aTOMHBIN HOMEpP?
a) Bonopon

b) 'enwmid

¢) JIutuit

d) Yriepon

[TpaBunbHbI 0TBET: a) Bogopon

3aKprTbIe BOIIPOCHI ¢ HECKOJIBLKUMU ITPABUJIbHBIMU OTBETAMHU




Bonpoc Ne5

Kakne u3 nepeynciiecHHbIX SBJICHUH OTHOCATCS K oNTHYecKUM 3 pexram?
a) NaTepdepenims

b) Juddysus

c) Pedpakuus

d) Pe3onanc

e) ducniepcus

f) Konekuus

I[TpaBuIIbHBIC OTBETHL: a, C, €

Bonpoc Ne6

Kaxwue aeMeHTBI BXOJST B COCTaB si/ipa aToma?
a) [IpoToHsr

b) Hetitponst

) OneKTpoHBI

d) IMo3uTpoHbI

€) AHTUIIPOTOHBI

IIpaBunbHEBIE OTBETHL: a, b

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bonpoc Ne7

YcraHoBHUTE MPaBWIBHYIO MTOCIIEIOBATEIBHOCTD MPOX0XKACHHS CBETa YePe3 COOMPAIOIIYIO JIMH3Y.
1. CBETOBBIE JTy4n CXOAATCS B (hOKyce MOCIE MPOXOXKIACHHS Yepe3 JINH3Y.

2. ITapannenbHble CBETOBBIEC JTy4d IONANAIOT HA MOBEPXHOCTD JIMH3BL.

3. ITocne TIPEJIOMJICHUA B JIMH3€ CBETOBBIC JIYUM HAYUHAIOT CXOAUTHCA.

4. Jlyun mepecekaroT INIaBHYIO ONTHYECKYIO OCh JIMH3BL

IIpaBunbHas mocnea0BaTeNbHOCTh: 2 — 3 — 4 — 1

Bormpoc Ne8

VYcTaHOBHTE MPABHIIBHYIO ITOCIEOBATEIFHOCTD COOBITHIA, IIPOMCXOISAIINX P PAIHMOAKTHBHOM paciiajie aiub(a-gyacTHIICH.
l. O0pasyeTcs HOBBI 3JIEMEHT C MEHBIINM aTOMHBIM HOMEPOM.

2. Anpo ucmyckaer anb(a-4acTHILy.

3. Yucno mpoTOHOB yMEHbIIAeTCsl Ha 2.

4. Uucno HEUTPOHOB yMEHBILACTCA Ha 2.

IIpaBusbHas HOCHENOBATENBHOCTD: 2 — 3 — 4 — 1

BOHpOCBI Ha YCTAaHOBJICHUEC COOTBCTCTBHUSA

Bonpoc Ne9

Y CcTaHOBUTE COOTBETCTBUE MEXYy ONTUUECKUMU SIBICHUSIMU U UX OIMCAHHUSIMU.

OnTudeckoe SBICHHE Ornucanune

a) OTpaxkeHue 1) N3rubanue cBETOBBIX JIydel MpH Mepexojie U3 OIHOU CpPelbl B APYTYIO

b) IIpenomnenune 2) Bo3sBpailenue cBeTOBOro jyda oOpaTHO B cpelly Ipu BCTpeye ¢ TpaHulel paszena cpen
¢) dudpaxmst 3) PaznoxeHnne 0eoro cBeta Ha IBETa CIIEKTpPa

d) ducnepcus 4) OTKIIOHEHUE CBETOBBIX BOJIH MPH MPOXOXKICHUN Yepe3 y3KYIO LIeTb WIH OTBEPCTHE
IIpaBunbHOE COOTBETCTBUE:

a) —2)

b)— 1)

c)—4)

d)— 3)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXK/Y YaCTHLIAMH, BXOASIINMHE B COCTAB aTOMa, U HX CBOHCTBAMH.
Yactuma CBONCTBO

a) DIeKTpoH 1) [onoxxuTeTbHBIH 3apsy

b) IIpoton 2) OrpunatenbHbIA 3apsin

¢) Heiitpon 3) HeiirpanbHblii 3apsin

d) IMo3utpon 4) Nmeet maccy, OIMHM3KYIO0 K Macce 3JICKTPOHA, HO TIOJOKHUTEIbHBINA 3apsi
IIpaBunbHOE COOTBETCTBUE:

a) — 2)

b)— 1)

c)—3)

d)—4)

6.4. Meronnmueckue MaTepuaJibl, ONpeae/sonue npoueaypbl OHeHUBaHUA

MeTtoauka oneHKH J1abopaTOPHBIX PaboT
CTyIeHT TOJDKSH BBIONHUTD M 3aIIUTUTh BCE J1a00pAaTOPHBIE PadOTHI, IPEIyCMOTPEHHBIC IPOrPaMMON TUCIUIUIHHBL




JlaGopaTopHas paboTa cunTaeTcs 3alUIIEHHON MPH YCIOBUH YAOBIETBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCeX KOHTPOJIbHBIX
BOITPOCOB, TIPHBEICHHBIX B KOHIIE K0 PaOOTHI B JAOOPATOPHOM MPAKTHKYME, a TAK)KE BHITOJHEHHS TECTOBBIX 3aIaHUH 1O TEMe
paboThI Ha YCMOTPEHHUE TIPETIOIaBaTeICH.

Meroauka 3auera o JUCIUIIIMHE
3a4eT Mo AMCIUILINHE BBICTABIIACTCS MO PE3yJabTaTaM CUCTEMATHUECKON pabOThI CTYJCHTA B TCUCHHE CEMECTPA.

Metoauka OLIEHKH 3K3aMEHa 110 AUCLUIIIMHE

TeopeTnueckas 4acTh 3K3aMeHa M0 JUCLHUIIMHE MPEACTaBIseT cO00M KOMIJIEKC BOIPOCOB Ha YCBOEHHE MPOMIEHHOr0 MaTepHuana -
TEPMUHBI, OIIPEACICHHUS, 3aKOHBL.

B pamkax TeopeTHuecKoi 9acT 00y4aromuiics, U KaXKA0To 3aaHus, (GOpMyIHpYeT NPABUIIBHEIE C €70 TOYKH 3PEHUS OTBETHL.
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIyyae, €CIU JaHbl BEpHbIE OTBETHI Ha BOIPOCHL. B MpoTUBHOM cilydae 3a7aHue
CUUTAETCS HEBBIIOIHEHHBIM.

IIpakTHyeckas 4acTh dK3aMeHa 110 JUCLUIUIMHE NIPECTABIAET 3a1a4l, HAllpaBJICHHbIE Ha BBIIBICHHE BO3MOXXHOCTU IPAKTUUECKOTO
[IPUMEHEHUS. KOHKPETHOIO TEOPETUUECKOr0 pas3ena.

OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNbTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKOH yacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMHI.

5 (oTaM4HO) >85 Bce 3amanus BBINONHEHB B COOTBETCTBUH € TpeOOBAHUSMH, B MOJHOM 00beMe U 0e3 omHOoK.

4 (xoporo) 75+84 Bce 3aaHus BBINOIHEHB! B COOTBETCTBUH C TPEOOBAaHUAMH, B 00BEME JOCTATOYHOM NI OOIIETO
(hyHKIIMOHUPOBAHMS CHCTEMBI MJIH BBITIOTHEHO JBA 3a/IaHMS B COOTBETCTBHH C TPEOOBAHMAMH, B IIOJIHOM 00BeMe 1 03 OIHOOK.

3 (YZOBIETBOPHUTEIBHO) 50+74 BrimonHeHO He MeHee IBYX 3aJaHHH B COOTBETCTBHHU C TPEOOBAaHMSAMH, B 00BeMe
JIOCTaTOYHOM JUIs 00IIEero (yHKIIMOHUPOBAHUSI CHUCTEMBI

2 (HeyIOBJIETBOPHUTEIIHHO) <50 BeimonHeHO MeHee BYX 3aJaHWil B COOTBETCTBHH C TPEOOBaHMSAMH, B 00BeMe

JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHUPOBAHUS CHCTEMBI
HroroBelii 6asut 3a 3K3aMEH BBICTABIISETCS TI0 OLEHKE XYALIeH 4acTH. B CIOpHBIX ciyyasx ImpenojaBaTellb BIpaBe 3a1aBaTh
YTOYHSIOIIUE BOMIPOCHI U JaBaTh JOMOIHUTENbHbBIE NPAKTHYECKUE 3aJaHHS.

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

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpLI, COCTaBUTECIIN 3arnaBue I/I3,I[3.T€J'ILCTBO, rona

JI1.1 | Tpodpumona Taucus Kypc ¢uzuku: yued. nocobue 11t HHXEHEp.-TEXH. CIell. BY30B Mocksa: Axkanemus, 2010
HBaHoBHA

JI1.2 | BukynoB CtaHucnas du3mKa: 3a1a4u A7l CaMOCTOAT. PEILEHUS U1l CTyJEHTOB BCEX CIIELL. Hosocubupck: HI'ABT,
Buxroposuy, 04. ¥ 3204. hopM 00ydeHHS 2011

TpsinkuHa Enena
Tpanuesna

JI1.3 [CurnmoB Brnamucnas | Onruka. @usmuka aToma: 1ab0paTOPHEINA IPAKTHKYM IO (DH3HKE Hosocubupck: CI'YBT,
HBanoBuu, 2016

IIporonomnosa Huna
IlaBnoBHa

JI1.4 |Buxkynos C. B., ®dusmka: cCOOPHUK 337124 HoBocubupck: CI'YBT,
Curumos B. ., 2017
Tpsinkuna E. T.

JI1.5 | C.B. Bukymnos, B.1. Ousnka: yued. mocodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017

Tpeiakuza, A.C.
SpocnaBuesa

JI1.6 |Huxurenko AHatomuii |JlaGopaToOpHBIH IPAKTUKYM IO MOJNEKYISIPHON (U3MKE: MPAKTUKYM Hosocubupck: CI'YBT,
I'eopruesuny, SIkoBnes 2019

Buagumup
Huxomnaesuu,
CurnmoB Biagucias
WBanoBuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxann Hukonaesna




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.7 | Hukutenko 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

JI1.8 | Huxkurenko AHaTomui
I'eopruesuny, Sxosies
Buagumup
Huxomaesuy,
CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JlabopaTopHBIi MPaKTHKYM TI0 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTECIIN

3ariaBue UsnarTenscTBO, rOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHOKOB Muxauni

IlerpoBuu

JlaGopaTopHBIii IPaKTUKYM 110 (PU3HKE. DIEKTPUIECTBO, MAarHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOY JIA)

Hasnauenne

Ob6opynoBanue

YuebHas ayJUTOpHs JUTS
HPOBEJCHHUS TEKYLIEr0 KOHTPOJIA
U IPOMEXYTOYHOI aTTeCTauu

AymutopHas nocka; Kowmmuexkr yueOHoit wmebenm; JlaGopaTopHble CTeHOBI: YHUBEpPCATBHBIN
CTeHJ «3aKOHbl TMOCTOSHHOrO TOKa», 6 mr.; JlabopaTopHas ycraHoBka: OmnpezneneHue
TOPH30HTAIBHON COCTaBISIONIEH MarHUTHOro moist 3emu, 4 mT. OmpeznelicHHEe YCKOPEHUS
CHIIBI TSDKECTH To crioco0y beccens, 6 mr.; Mastauk O6epbOeka, 2 mt.; MaxoBoe kojeco, 4 mrT.;
Ompenenenne ckopoctd  3Byka;, OrmpeneneHuHe OTHOWICHHS — TEIIOEMKOCTEH, 2  MIT.;
JlaboparopHoe oGopynoBanue: HaGop »siekTpousMepuTeNbHBIX Ipubopos, 2 mrT.; Habop
000pYIOBaHMUS [UIS BEIYHCICHIS OTPENTHOCTEH M3MEPEHHH, 6 IIT.

Jlabopatopust onTHkd W (HUBUKU
aroMa - ydeOHasi ayJauTOpHs st

AynuropHast nmocka; Kommuiekt yueOHoit Mmebenm; JlaGopatoprble ycraHoBku: OrpeneneHue
ITIaBHOTO (POKYCHOTO paccTOsHHA JTHH3BL, OnpeneneHue mokas3aTels IPeTOMIECHHS XHIKOCTEH ¢

MPOBECHUS a0opaTOPHBIX | IOMOIIbI0  pedpakToMerpa AO6Oe; OmpeneneHre UIMHBI BOJHBI Jlazepa MpPH  MTOMOIIU

3aHATHH TUQpaKIMOHHON permeTkr; OnpeaeneHre KOHICHTPAIMU CaXapHBIX PacTBOPOB C IOMOIIBIO
caxapumerpa, 2 mr.; OrmpeneneHne TeMmIepaTypsl packanéHHoro Tena; VccienoBanue
JMHEHYaTOro CIeKTpa BOIOPOJa U ONpeesieH sl ocTosHHON Punbepra

YuebOHas ayIUTOPHS Ui | AyautopHas mocka; KoMrutekt ydeOHON MeOenn; MynabTHMenniiHOE 00OpYIOBaHHUE: MPOCKTOP

IIPOBEJIEHUS TEKYIIEro KOHTPOJISL
U IPOMEKYTOYHOM aTTeCTalUH

(cranmoHnapHsIif), skpaH (crarmonapHsIii), [IK (meperocHoit)




