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YacoB o yaeOHOMY ITaHy 252 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIE: 3auer 1
ayJAUTOPHBIC 3aHSITHS 110 dK3aMeH 2
caMmocTosTeNbHast pabora 96
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 151/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
[IpakTuueckue 14 (14 |18 |18 (32 (32
WHas koHTaKTHas 4 4 6 6 10 |10
pabora
HUroro ayn. 56 |56 (54 |54 110110
KonraktHasg pabora |60 [60 |60 |60 |120 |120
Cam. pabota 48 |48 (48 |48 |96 |96
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
KU3HU

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 | I'mapaBnuka

2.2.2 | TeopeTnueckasi MEXaHUKa

2.2.3 | dunocodus

2.2.4 | 3bickaTenbCcKas IpakTHKA

2.2.5 | Texunueckass MeXaHHKa

2.2.6 | Texnonorudeckast (IpOEKTHO-TEXHOJIOTHYECKAas ) TPAKTHKA

3. KOMIIETEHIIIA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS JUCLATLIAHEI
(MOZY.JI)

YK-1: Cnioco0eH ocymecTBJIATH NONCK, KPUTHYECKUA aHATU3 M CMHTe3 HHGOPMALMH, NPUMEHATh CUCTEMHBIH MOAX0 A
pelleHus NOCTABJIEHHBIX 3a1a4

VYK-1.1: OcymiecTBisIeT MOUCK U CHHTE3 MOJTYYCHHON HHPOPMALUH [Tl PSIICHUS TOCTABICHHBIX 3324

YK-1.2: IIpoBomuT KpuTHYECKNH aHATH3 HH(GOPMAIIIY TIPH PEIIEHIH IIOCTABICHHBIX 3312

VK-1.3: TlpumeHsieT CUCTEMHBI MOIXO/ AJIS pelIeHHs MOCTaBIESHHbBIX 33134

OIIK-2: Cnioco0eH pemiaTs 3a1a4u NpogeccuoHANbHOI 1eSITeIbHOCTH HA OCHOBE MCIOJIb30BAHHUS TEOPETHYECKUX U
MNPAKTUYECKHUX OCHOB €CTECTBCHHDLIX M TCXHUYECKUX HAYK

OIIK-2.1: Bnageet MeTogaMH IPUMEHEHUS TEOPETHUECKUX U MIPAKTHUECKUX OCHOB €CTECTBEHHBIX M TEXHUUECKHUX HayK

OIIK-2.2: TIpuMeHsIeT TeOPETHICCKHIE U MPAKTHIECKHE OCHOBBI €CTECTBEH-HBIX U TEXHUYECKUX HAYK ISl PEIICHUS CTaHIaPTHBIX
3a51a9 MpOoPeCcCHOHATEHON AEATEIIEHOCTH

OIIK-2.3: Vcmomb3yeT B MpOoPeCcCHOHANBHON AEATEIIEHOCTH TEOPETUIECKHE U MPAKTUIECKAE OCHOBBI €CTECTBEHHBIX H
TEXHHUYECCKUX HAyK JJIsI PEIICHHs CTAaHIAPTHBIX 33124 Mpo(eCCHOHAIBHOI eI TeTbHOCTH

B pe3yiabTate 0cBOCHMSI AMCHUIIIMHBI 00Y4AIOLIUICS 10JKEH

3.1 (3HaTh:

3.1.1 | - pu3uvecKkrue OCHOBBI MEXaHHKH;

3.1.2 | - oCHOBHBIE MOHATHSI, 3aKOHBI 1 MOJIENIM MEXAHUKH, 2JIEKTPUUECTBAa U MarHeTU3Ma, KoJieOaHuil 1 BOJIH, KBAHTOBOH
(U3UKH, MOJIEKYIISIPHON (DM3UKH U TEPMOIMHAMHUKH, ONITUKH, ATOMHOW U SICPHON (HDU3UKHY;

3.1.3]- METOABI TCOPETHUYCCKOI'O U SKCIICPUMCECHTAJIBHOI'O UCCJIICAOBaHUA B (1)I/I3I/IK€

3.2 | YMeTh:

3.2.1 | uconp30BaTh (PU3NUECKUE 3aKOHBI IPU aHAIM3E U pelleHHH Ipo0i1eM NpodecCHOHAIBHON AeATENEHOCTH

3.3 | Bnagersn:

3.3.1 | MeTogaMu IpoBeaeHHs (PU3NYECKUX U3MEPEHHH, METOIaMU KOPPEKTHO# OLIEHKH MOTPEIIHOCTE! MPU MPOBEICHUH
(U3HIECKOro IKCIICPIMEHTa




4. CTPYKTYPA JUCHUILIAHBI (MOYJI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen Paznen 1. ®u3nyeckne 0CHOBBI KJIACCHYECKO MEXaHHUKH
Jlex Kunemaruxka /JIex/ 1 2 J1.1 0
IIp Kunemartuka. Kunematuka nocTynaTeabHOTO M BpalaTeabHOro 1 2 JI1.4 0
JIBIDKEHHS MaTepUATIbHON TOYKM M TBEpOTo Teia. Pemenune 3anay /TIp/
JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yabTATOB U3MEPEHUHN (HU3NMISCKUX 1 4 J1.7 0
BesmauH. OtpesieeHne IIOTHOCTH TeJl IpaBUIbHOM (opmbl.  /J1ab/
Cp Kunemaruxka /Cp/ 1 8 0
Jlex Hunamuka /Jlex/ 1 JI1.1
IIp Junamuka JlMHaMuKa NOCTYNATEIbHOIO IBMOKEHHS Tesl. OCHOBHBIE 1 2 JI1.4 0
TEOpEeMbI U 3aKOHBI. J[MHAMHUKA BPAaIaTeIbHOTO IBI)KCHHUS TBEPAOTO
Tena. PaboTa u sHeprus B MexaHuke. Pemenune 3amayq /TIp/
Jla6 OnpenencHue YCKOPEHUS CHITBI TSDKECTH 10 crioco0y beccens. 1 6 JI.7 0
OnpeneneHrne MOMEHTA HHEPIIMU MaXxOBOTO KOJIeCa TMHAMUIECKUM
MeTonoM. V3ydeHre OCHOBHOTO 3aKOHA JMHAMUKH BPAIIATeILHOTO
JIBIDKEHHS € IOMOIIIbo MasiTHuka O0epbeka. /J1a6/
Cp Junamuka /Cp/ 1 10 0
Jlex MexaHn4ueckue KoneOaHus U BOJIHbI /JIek/ 1 2 JI1.1 0
IIp Mexannueckue koyiebaHus 1 BOJHBL. ['apMOoHHUecKne KoeOaHusl. 1 2 JI1.4 0
3aryxaromue koiebanus. Cnoxxenne konedanwnii. Pemenue 3amau /T1p/
Cp MexaHngeckue Konebanust 1 BoIHbI /Cp/ 1 10 J1.7 0
HKP KonTpomnsHas padora 1 /UKP/ 1 2 JI1.3 0
Pazpen | Paspen 2. OcHOBBI MOJIeKY/ISIPHOI GU3MKU U TEPMOJMHAMHKHU
Jlek MonekynspHO-KHHeTHYecKas Teopust /JIex/ 1 JI1.1 0
IIp MonekynsapHo-kuHeTn4eckas Teopus OCHOBHOE ypaBHEHHE 1 2 JI1.4 0
MOJIEKYIISIPHO-KUHETUIECKOW TEOPHUU HICATLHOTO Ta3a. DIEMEHTHI
craructuku Maxkcsesuia u bonbiimana. Perenue 3anaq /Tlp/
JIab OnpezeneHre OTHOIICHUS YACIbHBIX TEIIOEMKOCTEH BO3yXa, 1 2 JI1.5 0
HU3MEPEHHBIX TIPH MTOCTOSHHOM JIABIICHHHU W TIOCTOSTHHOM 00bhEeMe METOJIOM
Knemana u Jlezopma. /J1a6/
Cp MonexynspHo-kuHeTHUecKas Teopust /Cp/ 1 8 0
Jlex OcHOBBI TepMOAHHAMUKH /JIex/ 1 JI1.1 0
JIab W3mepenne MTHBI 3BYKOBOI BOJTHBIL,CKOPOCTH 3BYKa M KO3 (HunneHTa 1 2 JI1.5 0
ITyaccona mo ¢a30BbIM COOTHOMIEHHAM. /J1ab/
IIp OCHOBBI TEPMOIUHAMHKH. AHAIN3 IEPBOT0 U BTOPOT0 HAYal 1 2 1.4 0
TepMoarHaMuKky. TerutoBbie MammHbl Perenne 3anay /Ip/
Cp OcHoBbl TepMorHAMUKH /Cp/ 1 8 JI1.6 0
HKP Konrtponbhas padota 2 /UKP/ 1 JI1.3 0
Paznen | Pa3zmen 3. DuexkTpuyecTBo
Jlex OnexrpocTatuka /Jlek/ JI1.1 0
JIab HccnenoBanue anexTpocraTuyeckoro nomusd. Onpenenenue eMKOCTH 2 2 J12.1 0
KOHJICHCAaTOPOB METOIOM OAJTHCTHYECKOro TanbBaHoMeTpa. /J1ab/
Ip OnexrpocTtarnueckoe noje. HanpsokeHHOCTh M noTeHnual. IpuHnun 1 2 JI1.4 0
cyneprosuin. [Ipumenenne Teopemsl ["aycca s pacdaera
JNMEKTPUYCCKUX MOJIEH. DIEKTPOEMKOCTh YeTHHEHHOTO IIPOBOHUKA U
IUTOCKOTO KOHJCHCATOPa. DHEPTHs 3JIEKTPOCTATHIECKOro mojst. PerreHue
3amaq /Tlp/
Cp Onexrpoctaruka /Cp/ 1 4 0
Jlex OnekrpoauHamuka /Jlex/ 4 JI1.1 0
JIa6 M3mepenune COpOTUBIICHUS U OTIPEICTICHHIE YIEIBHOTO COMTPOTHUBICHUS 2 4 JI2.1 0
MPOBOIHKKA. M3ydeHne 3aBUCUMOCTH COTPOTHBICHHS TPOBOAHUKA U
MOJIYTIPOBOIHUKA OT TeMIepatypsl. /J1ad/
IIp Onexrpoaunamuka. [TocrosHubiii Tok. 3akoHbsl Oma. K.IT.J1. nctounuka 1 2 JI1.4 0
MOCTOSTHHOTO TOKa Pemenue 3amaya /TIp/
Cp Onekrpoauaamuka /Cp/ 2 4 0
Paznen | Pa3zpen 4. DiekTpoMardeTusm
Jlek Marnutoctaruka /JIex/ 2 2 JI1.1 0




IIp MarnauTtocTtaTika. MarautHoe mojie. 3akoHsl Ammnepa, buo — Caapa — 2 2 1.4 0
Jlannaca u nosnHoro Toka. Cuia Jlopenna. J[BrkeHHe 3apsyKeHHBIX
YacTHUI] B MAaTHUTHOM ToJie. Petnenwe 3amayq /I1p/

J1a6 Omnpenenenne rOPU30HTAILHON COCTABISAIONIEH MarHUTHOTO TIOJISt 3€MJIH. 2 2 JI2.1 0
HUccnenoBanne marautHOro nosst. /J1a6/

Cp MarnuTocratuxa /Cp/ 2 6 0

Jlex MarnutHas uanykuus. Teopus Makcsesia 1151 91€KTpOMarHuTHOIO 2 4 J1.1 0
monst /JIex/

Cp MarnurtHas naaykuus. Teopus MakcBesuia AJist DJIEKTPOMAarHUTHOTO 2 6 0
mionst /Cp/

IIp MarnutHas nunykuus. Teopus MakcBesuia 1U1sl 31€KTpOMarHuTHOIO 2 4 J1.4 0

noJisi. SIBneHue MeKTpoOMarHuTHOH HHAYKIH. CaMOWHIYKIINSI.
MNHayKTHBHOCTD. DKCTPATOKH 3aMbIKaHUS U pa3MbIKaHUs SJIEKTPUUECKON
nenu. KonebaTenbHbBIH KOHTYp. DIEKTpOMarHuTHBIE KoeOanus Pemenne

3amaq /Tlp/
HKP KonTponsHas pabota 3 /UKP/ 2 2 J1.3 0
Paznen | Pa3pen 5. Ontuka
Jlex Ousnueckas ontuka /Jlex/ 2 6 JI1.1 0
IIp Ousnueckast ontrka OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKH. 2 6 J1.4 0
WuTepdepentms u nudpakuus csera. [lonspuzanus ceera Pemenue
3amaq /TIp/
Jla6 Onpeenenue r1aBHOro (OKYCHOTO pacCTosHUS JTUH3. OnpeencHue 2 6 JI1.2 0

TToKa3aTeJel IPETTOMIICHIS KUKOCTEH ¢ IOMOIIBI0 pedpakToMeTpa
A66e. OmpeneneHne ATUHBI BOJIHBI M3Iy4SHHUS Ja3epa IpH MOMOIIN
TU(PPaKIMOHHON perieTku. /J1ab/

Cp Odusnueckas ontuka /Cp/ 2 10 0
Jlex KsanroBas onrtuxa /JIex/ 2 2 J1.1 0
IIp KsanroBas ontuka 3aKOHBI TEIUIOBOTO U3Iy4eHHs U GoTodddekra 2 2 JI1.4 0
Pemenwue 3amauq /Tlp/
JIa6 Omnpenenenue TeMIepaTypbl pacKajJeHHOTO TeJla ONTUYECKUM 2 2 JI1.2 0
MetonoM. /JIab/
Cp KganToBas ontuka /Cp/ 2 12 J1.2 0
HKP KonTponsnas pabora 4 /UKP/ 2 2 J1.3 0
Paznen | Pa3spen 6. ATomHas u saepHas Gpu3nka
Jlex Crpoenue aroma /JIex/ 2 2 J1.1 0
IIp Crpoenue atoma KBaHTOBas mpupo/ia CBETA U BOJIHOBBIE CBOMCTBA 2 2 J1.4 0
yactul Pemenue 3agau /Tp/
JIab HccnenoBanue TMHEHYATOTO CIIEKTPa aTOMa BOJOPOJA U OIpeesicHe 2 2 JI1.5 0
noctostnHo# Punoepra. /J1a6/
Cp Crpoenue atroma /Cp/ 2 4 0
Jlex SAnepuas ¢pusuka /Jex/ 2 2 JI1.1 0
IIp SnepHas ¢pusuka 3aKOH PaJHOAKTHBHOTO pacnaza. SaepHble peakiuu 2 2 JIL.S 0
Pemienwe 3amauq /Tlp/
Cp SAnepnas ¢msuxa /Cp/ 2 6 JI1.5 0
HKP KonTpomnsHas padora 5 /UKP/ 2 2 J1.3 0

5. COAEPKAHME AVNCLUILINHEBI (MOAYJIST)

Paznen 1. ®u3ndeckue 0OCHOBBI KIACCUYECKON MEXaHUKU

Tema 1.1. KunemaTuxa

OnemeHTH! kKMHEeMaTHKH. Mojenu B MexaHuke. Cuctema orcueta. [TocTynatensHoe ABIKEHHE TBEPAOro Tena. TpaeKTopus, ATHHA
MyTH, BeKTOp nepeMenieHus. CKopocTb U yCKOPEHHE TOUKU KaK IPOU3BOIHBIE paJuyca-BeKTopa 1o BpeMeHu. HopmanbHOE U
TaHTeHIHATbHOE ycKopeHns. Kiraccngukarust BUIOB ABIKCHHS.

Tewma 1.2. lunamuka

Tpu 3axona quHamuku HeroToHa. [ToHATHS Macchl M cuibl. Bubl cuil B MEXaHUKE: TPEHUS], YIIPYTOCTH U TAroTeHus. Miynsc Tena.
Wmmynbc cunel. BHenHie 1 BHyTpeHHME CUITBL. 3aKOH COXpaHEHHs UMITYJIbCa MEXaHU4eCcKoi cucteMsl. LleHTp Macc (LeHTp
MHEPINH) MEXaHIMYECKOH CHCTEMBI ¥ 3aKOH €T0 JABIDKCHHS.

PaboTa mocTosSHHOM U IepeMeHHOH CHUIIbL. BripaxkeHne paboThl CUIIBI Yepe3 KPUBOIMHEHHBIN HHTErpaa. MOIIHOCTh. DHEPrust Kak
YHHBEpCalbHas Mepa Pa3INIHbIX (OPM JIBIXKCHUS M B3auMoeHcTBUs. KuneTndeckast SHEprus MeXaHHUECKOH CHCTEMBI. 3aKOH
COXpaHEHHSI MEXaHIMIECKOH SHEPTHH U €T0 CBI3b C OHOPOIHOCTHIO BpEMEHH. Y Iap aOCOIIOTHO YIIPYIHX U HEYIPYTHX Tel.
MoMEeHT HHEepIUU TBEPAOTO TeIa OTHOCUTENBHO och. [Ipumeps! ero BeruncieHus. Teopema LllTeitnepa. Momert cunbsl. OcHOBHOE
ypaBHEHUE JMHAMUKH BPAIIATEIbHOTO ABMXKEHUS TBEPAOTO TeIa OTHOCUTEIBHO HEMOABIKHOM OCH. 3aKOH COXPAaHEHUS] MOMEHTA




UMILYJIbCA U €T0 CBSI3b C H30TPOIIHOCTBIO IPOCTPAHCTBA.
3akoH BceMHUpHOTro TsroreHus. [loTeHanbpHas SHeprus MaTepruaabHOM TOUKU BO BHEIITHEM CHUJIOBOM IIOJIE U €€ CBSI3b C CUJION,
JIeHCTBYIOIIEN Ha MaTEPUAIbHYIO TOUKY. 3aKOH COXPaHEHUS] MEXAaHUYECKOM SHEPIUU U €r0 CBA3b C OJHOPOIHOCTBIO BPEMEHH.
JlaBnenue B xuaKoCTH ¥ raze. Exuanirs! m3Mmepenns nasinerns. 3akonsl [lackans u Apxumena. Tedenne nneanbHON )KUIKOCTH.
YpaBHeHME Hepa3pbIBHOCTU. Y paBHEeHUE bepHymuin u ciencTBus U3 Hero. TeueHue BsA3Koi xkugkocty. @opmynsl HeroToHa 1
Croxkca. Koa(huuueHT BSI3KOCTH U METOABI €TO ONPEACIICHHUSL.

Tema 1.3. Mexanmueckne KoieOaHHUS 1 BOJTHBI

I'apmonundeckue koae6aHus U UX XapakTepucTuky. JuddepenHnnansHoe ypaBHEeHHE TapMOHHUECKHUX Konebanuii. [IpyXuHHBII,
(u3nUecKuil 1 MaTeMaTHYECKUIl MassTHUKH. DHEprusl rapMOHMYECKHX KojeOaHuil. Cllo)eHHne rapMOHUYECKHUX KOIeOaHni 0HOTO
HaInpaBJIeHHsI U OJJMHAKOBOM 4acTOThl. buenue.

Cro)xeHHs B3aMMHO MEPIECHANKYIIPHBIX Kosebanuit. @uryps! JInccaxy. 3aTyxaromue 1 BEIHYX/CHHBIC KoseOanus. Pe3oHaHC.
Bonnossle nporeccbl. Mexanu3m 00pa3oBaHus MEXaHHUYECKUX BOJH B Ypyroit cpeze. I[lpononpHble U ONEpEeYHbIe BOJTHEI.
YpaBHeHHE IIOCKOI Oerymel BoHBI. [JJIiHA BOJIHBI X BOJIHOBOE YHCIIO.

Pa3pmen 2. MonekynspHas ¢pu3nka ¥ TepMOJHHAMHKA

Tema 2.1. MonekynsipHO-KMHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UACANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT naeanbHbIX razos.
CpenHss KHHETHIeCcKasi SHEPris MOJIEKyI. MoJIeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIOTHON TeMIIepaTypHl.

OneMeHTHI cTaTUCTHUECKOH (pu3uky. 3akoH MakcBena A pacipeieNleHus: MOJIEKYI HEalbHOro ra3a o CKOpOCTSIM.
bapomerpuueckas ¢popmyna. 3akon bonbimMana a1 pacnpeiesieHHs YacTHI] BO BHEITHEM NOTEHIHAIbHOM noiie. CpegHee 4ncio
CTOJIKHOBEHHI W CPEeHSS [UTHHA CBOOOTHOTO po0era MOJIeKyIl.

OmnsitHOe 060ocHOBaHKMe MKT. [Tuddy3us, TeInonpoBoAHOCTh U BHYTpeHHee TpeHue. 3akoHsl Puxa, @ypre u HeroToHa.

Tewma 2.2. TepmoanHaMuKa

Brytpennsist sHeprus. Yucno creneHel cBOOOIBI MOJICKYI. 3aKOH PaBHOMEPHOTO PACTIPEICIICHHUS SHEPTHH 1O CTETICHSIM CBOOOIBI.
IlepBoe Havano TepmoanHaMUKH. PaboTa rasa mpu u3MeHeHHH ero o0beMa. TemIoeMKOCTs MakpoCHCTeMBl. MossipHast
TEMI0EeMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UCAIbHOTO Ta3a OT BUjA Npoliecca. [IpuMeHeHne nepBoro Hadanaa TEPMOJIUHAMUKH K
usonporeccaM. AnnabatHeli mponecc. YpasHenue [lyaccona.

Kpyrosslie mponeccel. O6paTumsble 1 HeoOpaTuMble mponecchl. [nkin KapHo u ero k.I1.a. [urd uaeansHOro ra3a. Bropoe Hagano
TepMoauHaMuKH. [loHATHE 00 SHTpONNUH, €€ CTATHCTHYECKOE TOJIKOBAHHE.

Cuibl 1 IOTEHIMAIBHAS SHEPTUSI MEXKMOJICKYISIPHOTO B3auMoJieHcTBHs. DPQeKTUBHBIN quameTp MoieKyl. YpaBHeHue Bau-zep-
Baanbca. ®a3oBbie nepexoanl 1 u 2 poaa. Kputuaeckoe cocrosiaue. TpoiiHast Touka. OcOOEHHOCTH TBEPIOTO U KUIAKOTO COCTOSHUMA
BeecTBa. IloBepxHocTHOE HaTsbkeHHe. CMaunBanue. KanuuisapHble SBICHUS.

Paznen 3. DnexrpuuecTBo

Tema 3.1. Dnexkrpocraruka

3akon Kynona. Hanps»keHHOCTB U CHJIOBBIE JIMHUY HANPSKEHHOCTH 3JIEKTpUdecKoro nois. [Ipuniun cyneprno3unyum
anexTpuueckux nosei. [pumep pacuera HampsKEHHOCTH OIS, CO3AaBaeMol cucTeMoit 3apsaoB. [IoTok BekTOpa HaNPsKEHHOCTH
anekTpuyeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 21eKTPUYECKOro MOt MO TIepeMEeNIeHUI0 3apsiaa. LInpKysmnus BeKTopa HanpsHKeHHOCTH. [IoTeHnansHbIH XapakTep
JMEKTPOCTATUUECKOro Mod. [ToTeHnuan 31eKTpu4ecKoro nojist. DKBUIOTEHI[MAIbHbIE TOBEPXHOCTH. CBA3b MOTEHLIMANA C
HaMpPsHKEHHOCTBIO MOJIs. DNEKTPUYECKOE MOJIe B JUANEKTpUKaX. THITbl AUAIEKTPUKOB. Busl nonspusanuu. BexTop nonspusanun.
[IpoBOAHNKH B 3IEKTPOCTATHIECKOM ITOJIe. DIEKTPOEMKOCTE MpoBoaHUKA. KoHneHcaTops! 11 nx BuAsl. DopMyiia IMI0OCKOTo
koHJeHcaTopa. CrocoObl coeTMHEHHs KOHIEHCATOPOB B 6aTapero. DHEprus 31eKTpocTaTudeckoro noiast. O6bpEMHas MIOTHOCTh
SHEpruH.

Tema 3.2. DnekTpoauHaMHKa

IlocTostHHBIN 3neKTpudeckuil TOK. Bunel HocuTenei 3apsiia B pasiuuHblx cpenax. Cuna Toka. Bekrop miorHoctu Toka. O1C
UCTOYHMKA TOKa. 3akoH OMa /IS yqacTKa U moiaHo# nenu. ConpoTuBlIeHNne U MPOBOJUMOCTb MPOBOJIHUKOB, UX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH PH Pa3IMYHbIX BUAAX COETUHEHHH.

PaboTa 1 MOIITHOCTE 3JIeKTpHUYecKoro Toka. 3akoH Jlxoynsa-Jlenma. [Ipasmna Kupxroda n npuMeHeH#e UX K pacdeTy
pa3BeTBIEHHBIX Lieneil.

Paznen 4. DnexkrpoMarueTusm

Tema 4.1 MaruurocraTuka

MarnutHoe none. Maaykius MarHuTHOro nosst. CUIoBbIe IMHUM MarHUTHOTO T0JISI, €r0 BUXPEBOI XapakTep. 3akoH AMrmepa 1t
CHJIBI, JIEUCTBYIOIIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno n1eBoit pykd. MarHuTHbI MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoM moJe. [IpuHnun paboTs! anekrpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cunbl B3aMMOJEHCTBHUS MapaIenbHbIX TOKOB. 3akoHbI AMIepa. JIBH)KeHHE 3apsDKEHHBIX 4acTUIl B MAarHUTHOM none. Cuna
Jlopenna. Hupkymnsuus Bekropa H u B. 3akon noigHoro Toka. MarautHoe mosie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHWTHOM
unaykuuu. Teopema I'aycca ans nons B. Ilotok Bekropa B yepes conenoun.

Tema 4.2. MarautHas uaaykuus. Teopust MakcBeia Ui 2J€KTPOMarHUTHOTO OIS

Pa6oTa no nepemenieHno MPOBOJIHUKA M KOHTYpa C TOKOM B MArHUTHOM Moe. DleKTpoMarHuTHas MHAykuus. 3akoH dapazes u
€ro BbIBOJ] U3 3aKOHa coxpaHeHus sHeprun. IIpasuno Jlenna. fIpnenue camouHaykuuu. MHOyKTUBHOCTE KOHTYpa. DJ1C
CaMOMHAYKINH. B3aumHas nHIyKIns.

MarunurHoe nose B BemecTse. THITbI MarHeTHKOB (Ji1a-, mapa- 1 peppoMarHeTHKn), UX ¢pu3ndeckas npupoaa. HamarHudeHHOCTS.
MarnuTtHas npoHHUIIaeMocTh BemecTBa. OCHOBBI Teopun MakcBeinia. Tok cMmemeHus. Y paBHeHust MakcBeluia B MHTETrpalIbHOM
bopwme.

IonsTHe 0 nepeMeHHOM Toke. OMHUYECKOe, peaKTUBHOE (EMKOCTHOE U MHIYKTHBHOE) U ITOJHOE COMPOTUBICHUS LENHU TEPEMEHHOT0




Toka. 3akoH Oma JUTL 1€ NEPpEMEHHOI'O TOKA. MOH.IHOCTI), BbLACISICMAs B LICTIU TIEPEMEHHOT'O TOKaA.
3H€KTpOMaFHHTHH€ KOJIcOaHus. FapMOHI/I‘IeCKI/Ie, 3aTyXarolue U BEIHY>KICHHBIC kojebanus. [Toustue o PE30HaHCE.
3J’IeKTpOMal"HHTHH€ BOJIHBI 1 BX cBoMcTBa. [llkana QJICKTPOMAriuTHBIX BOJIH.

Pasznen 5. Onrtuka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI TEOMETPHUECKON ONTHKH. AOCOTIOTHBIN U OTHOCUTENBHBIH MMOKa3aTen mpeioMieHus. X Gpu3ndeckuit cMbIcT.
SIBneHne MOTHOTO BHYTpeHHEro oTpaxeHus. CeeroBogsl. Chepuueckue 3epkana. @opmyna 3epkana. [Toctpoerne n300paxeHui.
Toukue nun3bl. Popmyina TuH3bL. [TocTpoeHHe H300paKSHHUH.

BosnHoBas snekTpoMarHuTHas pupoja cBeta. KorepeHTHOCT 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u jinHa
koreperTHocTu. [IpocTpancTBeHHas KorepeHTHOCTE. VIHTephepernus ceeta. Meroas! HabmoaeHus naTepdepeHnnn ceera. Pacuer
unTepdepenunu B onbiTe FOHra. MIHTepdepenus cBeta B TOHKUX MIeHKaX. [1010Ck paBHOM TOJIIMHBI M pAaBHOT'O HAKJIOHA.
Konpna Hetotona. [IpumeHeHne nHTEpdEpeHIN B HayKe U TEXHUKE.

Judpaxius ceta. [puammn Nolirenca-®Openens. Metox 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakiust Ha mpocTpaHCTBeHHOH penretke. @opmyna Bynbsga-bparra. Pentrenorpaduueckoe uccienoBaHue CTpyKTyphI
kpucTaos. [ToHsTre 0 ronorpadpuy.

[Monapu3zanus ceeta. EctecTBeHHBIN 1 onsipu30BaHHbIN cBeT. 3akoH Maitoca. [lonsipu3zanus ceera npu OTpaXeHU! U
IIPEIOMIICHUH Ha IPaHUlle ABYX AUAIEKTPUKOB. 3akoH bprocrepa. [IBoiiHoe mydenpenominenue. Ilpusma Hukonsa. Ilongapouns! u
MOJISIPU3ALUOHHBIE TIPU3MBI.

HckyccTBeHHas ontrdeckast aHuzotrponus. Dhdextol Keppa u @apanes. OnTudecky akTHBHBIE BellecTBa. Jlucmepcus cera.
DJeMeHTHI 3JICKTPOHHON Teopuu muctiepcuu ceeta. [lormomenne (abcopOiust) cBeta. 3akoH byrepa.

Tema 5.2. KBanrtoBast ontuka

TeroBoe U3Ty4eHHE U €ro XapaKTepUCTUKH. AOCOIIOTHO YepHoe Teio. 3akoH Kupxroda. 3akon Credana - Bonbimana.
Pacnipenienienre SHEpTuy B CIIEKTpe aOCOTFOTHO YEPHOTO Tena. 3akoH cMereHns Buna. ®opmyna Penes-/[xunca.

Ssnenne poroaddexra. Buenranit porodapdexr u ero 3akonsr. PoToHsl. YpaBHeHHE DiHIITeHHA I BHEIIHETO GoTo3(heKTa.
Macca u umnynsc ¢ortona. [lasnenue ceera. OneiTel JleGenena. Jlazepsl, IpUHLIUN JEHCTBUS, YCTPOWCTBO U IPUMEHEHHUE.

Pa3nmen 6. ATomHas u sipepHast Gu3NKa

Tema 6.1. Ctpoenue atoma

Monenu aromoB Tomnicona n Pesepdopna. Omnupuueckue 3aKkOHOMEPHOCTH B CIIEKTPaX UCITYCKAHHUS U MOTJIOIICHHS aTOMOB.
®dopmyna Pundepra. Jluneidarsiii criektp aroma Bojopoaa. OCHOBHBIC CEPUU CIIEKTPATBHBIX JTMHH.

Bouna JIyn ne bpoitnsa. OnbsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOJTHOBOTO Ayann3Ma CBOHCTB BemiecTBa. COOTHONICHUS
HeonpeneneHHocTel [ eif3enOepra kak nmposiBIeHHE KOPIYCKYIIPHO-BOJIHOBOTO yallu3Ma CBOMCTB Marepuu. BonHoBas GyHKIUS U
€€ CTaTUCTHUYECKUH cMbIC. YpaBHeHHe llIpénunrepa aAmst CTalMOHAPHBIX COCTOSTHUI.

Iocrynater bopa. BopoBckas Teopust aromMa BoIoposia ¥ BOIOPOJONOT00HOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
Ksanrossie uncna. Crine snextpona. CrnuHoBoe kBaHTOBOE uucio. [Tpunnun [Naymu. Pacipenenenue 31eKTPOHOB 1O COCTOSTHUSM.
Tema 6.2. SinepHas ¢pusnka

PerTrenoBckne cnekTpsl. 3akoH I'. Mosnn. [lornmomeHnne, ClOHTaHHOE U BEIHY)KIEHHOE U3mydeHue. [loraTre 06 onTHdeckux
KBaHTOBBIX FeHepaTopax (ITazepax). Pasmep, cocras u 3apsix aToMHOTo sapa. MaccoBoe u 3apsioBoe uncia. JleeKt Maccs! 1
SHEprus CBA3M sApa.

B3aumoneiicTBre HYKJIOHOB UM TIOHATHE O CBOIMCTBAaX U MPUPOAE SIEPHBIX cuil. Moaenu sapa. PannoakTiBHOE U3IydeHUE U €T0
BHUJIBL. 3aKOH PAJHOAKTUBHOTO paciiana. 3aKOHOMEPHOCTH U ITPOMCXOKACHHE anb(a, Oera - 1 raMMa-H3IydeHUs aTOMHBIX SIep.
[onsTHE O SAEPHBIX PEAKLUSIX U UX OCHOBHBIX THIAX. VICKycCTBEHHAs PaAnOaKTHBHOCTE. JleneHune Tsokensix saep. Llennas
peakuus nenenus. [lousTue o suepHoi sHepreTHke. Peakiys cHHTe3a aTOMHBIX siziep. [Ipobiema yrpasisieMbIX TepMOSAEPHBIX
peakiuii. DeMeHTapHbIe YacTHIBL. VX Kiraccudukanms.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosHeHue U 3aIuTa 1ab0paTopHbIX padoT
BrImosHeHHe caMOCTOSATEIbHBIX paboOT

3auer

DK3aMeH

6.2. TeMbl NHCBMEHHBIX PadoT

He mpenycmoTpeHo yd4eOHBIM IIIIaHOM

6.3. KO]—ITpO.]'I])HbIe BOIIPOCHI ! 3a/1aHUSA

YK-1: Crioco6eH oCyLIeCTBIAT OMCK, KPUTUIECKUH aHaInu3 ¥ CHHTEe3 HHPOpMaUH, IPIMEHITh CUCTEMHBIA OAX0A AT
pCeLICHUs TOCTABICHHBIX 33724

1 cemectp

Bonpoc Nel

TToyeMy cKOpOCTh MaCHHUS TN B BAKyYyME HE 3aBUCHT OT UX Macchl? ONUIINTE, KaKKe CHIIbI ICHCTBYIOT Ha TEJO, KOTa OHO MajaeT,
Y KaK 9TU CUJIBI BIUSIOT Ha YCKOPEHHE Tela.

OtBet: CKOPOCTH MAJICHUS TN B BAKyyMe HE 3aBHCHUT OT HX Macchl Oarosiaps 3aKoHy BCeMHUpHOTo TsroteHns HetotoHa. CormacHo
3TOMY 3aKOHY, CHJIa TSDKECTH JEHCTBYET Ha BCE Tela OJJMHAKOBO, IIPOIOPIIHOHATBHO X Macce. OHAKO, TOCKOJIBKY Macca TakxkKe
oIpeessieT UHEPTHOCTh Telia (COMPOTHBIICHHE H3MEHCHUIO CKOPOCTH), YCKOPEHHE, KOTOPOE HCIBITHIBACT TEJI0, OKa3bIBACTCS




MOCTOSIHHBIM M HE 3aBHCSIIUM OT Macchl. OCHOBHBIC CHIIBI, JCUCTBYIOIINE HA MAAIONIEe TEI0, — 3TO CHJIA TSIKECTU U
COIPOTHUBIICHUE CPeabl (B CIIydae OTCYTCTBHS CpPEllbl, KaK B BakyyMme). B BakyyMe cONpOTHBIICHHE OTCYTCTBYET, U CMHCTBEHHBIM
(hakTOpOM OCTaeTCs TpaBUTAIHS, KOTOPas YCKOPSIET BCE TeJla OTMHAKOBO.

Bonpoc Ne2

OO0bsicHUTE, TOYEMY BO3J[yX B KOMHATE UMEET IIOCTOSHHYIO TEMIIEpaTypy, XOTs TEMIIEpaTypa CTEeH KOMHATBI MOXKET MEHAThCs. UTo
IIPOMCXOJUT C SHEPrUel MOJEKyl Bo3ayxa?

Ortset: Temneparypa Bo3ayxa B KOMHATe IOAJECPKUBACTCS IIOCTOSHHOM OIarofapst mporeccy Terionepeiadi Mexxay BO3IyXOM U
creHamu. Korjja CTeHbI HarpeBaloTCsl N OXJIAXKJIAIOTCS, OHU MEPEAAIOT TEILIO BO3JYXY, KOTOPBIH, B CBOIO O4epe/lb, pacipeaeiseT
3Ty SHEPTHIO CPeld CBOMX MoueKyd. OIHaKO H3-3a 00IBIIOro 00beMa BO3LyXa U €ro CIIOCOOHOCTH MEPEMEIINBATLCS, U3MEHEHHS
TEMIICPATYPBI CTCH HEC TPUBOAAT K 3HAYUTEIIbHBIM U3MCHCHUAM TEMIIEPATYPHI BO3yXa B LICJIOM. BHCPFI/IH MOJICKYJT BO31yXa
nepepacpesiessieTcss TakKuM 00pa3oM, 4TO CpeiHss KHHETHUECKas SHEPTUs MOJIEKY.I (KOTopasi ONpezieNsieT TeMIIepaTypy) ocrtaercs
NPaKTHYECKH HEN3MEHHOM.

Bomnpoc Ne3

Kaxoii 3aK0H OITUCHIBaCT B3aNMOJICHCTBHE IBYX TEJI, HAXOSIIMXCS O ACHCTBUEM CHIIBI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3axoH ['yka

d) 3akoH BCEMHUPHOTO TATOTCHHS

[IpaBumbHENA oTBeT: d) 3aKOH BCEMHPHOTO TSATOTCHUS

Bompoc Ned4

Kaxoe ycTpolcTBO HCTIONB3YeTCs ISl N3MEPEHHMS CHITBI TOKA B DJIEKTPHIESCKON IerH?
a) Ammepmerp

b) BoneTmetp

¢) Ommerp

d) T'ansBaHOMETp

[IpaBuIBHEINA OTBET: a) AMIEpMETP

Bomnpoc Ne5

Kaxkue u3 nepedncieHHbIX (JaKTOPOB BIUSIOT Ha COCTOSHIE BELIECTBA (Ta3000pa3Hoe, )KUIKOE, TBEpAOE)?
a) Temmeparypa

b) aBnenue

c¢) O6beMm

d) Monstpras macca

¢) Cuia mpuTsHKEHUS MKy MOJICKYJIaMH

f) Xummaecknit cocras

[IpaBuiIbHBIE OTBETHL: @, b, €

Bompoc Ne6

Kakwue mpuGopsl HCTIONB3YIOTCS 11 K3MEPEHUS SJICKTPUIECKUX BEITNIHH?
a) Ammepmerp

b) BosnbT™meTp

c) Tepmomerp

d) Manomertp

e) Ommerp

f) bapometp

IIpaBuUiIbHEBIE OTBETHL: @, b, €

Bompoc Ne7

Y cTaHOBHTE MPABHIIBHYIO MOCIIEIOBATEILHOCTh ITAIIOB IBH)KEHISI TeJIa, OPOIIEHHOTO BEPTHKAIHHO BBEPX.
Teno mocturaer MakCUMajabHOM BBICOTHI.

Teno HauWHAET JABUKEHUE BBEPX.

Teno aBMXKETCsI BBEPX C 3aMEJICHHEM.

Teno HaunHaeT magaTh BHU3.

Teno Bo3BpamaeTcst B UCXOIHYIO TOUKY.

HpaBI/IJ'ILHaSI OCIEI0BATENbHOCT: 2 >3 —> 1 >4 — 5

DA~

Bompoc Ne8

YcraHOBHTE MPAaBIIIBHYIO TOCIEI0BATENBHOCTD MPOLECCOB, MPOHCXOAAIINX P paboTe TpaHChOpMaTOpa.
MarsuTHbI# OTOK U3MEHSETCS.

Bropudnas 0OMOTKa TeHepHpYeT AIEKTPHIECKUI TOK.

INepBuunHas 0OMOTKA MOTy4aeT IEPEMEHHBIN TOK.

Bo BropuuHoii oomoTke BozHukaet D]IC.

IlepeMeHHEIH TOK MOJAETCS B NMEPBUYHYIO OOMOTKY.

HpaBI/IHLHaH MOCIE0BATENBHOCTE: 5 = 1 -4 —52 — 3

DA e~




Bompoc Ne9
VYCTaHOBUTE COOTBETCTBUE MEXAY HU3NUSCKMMU BETMYNHAMH U UX ONPEACICHHIMU.

®dusnueckas BeIUYMHA Onpenernenue

a) Ummynsc 1) IlpousBeneHne Maccel Ha YCKOPEHHE
b) Cuna 2) BenuuuHa, XapakTepusyromas JABHKEHUE Tena
¢) YckopeHue 3) CkopocTh U3MEHEHUS] UMITYJIbCa

d) Cxopocth 4) V3meHeHue MOJIOXKEHUS Tella OTHOCUTENILHO BPEMEHH
IIpaBunbHOE COOTBETCTBUE:

a) —2)

b)— 1)

c)—3)

d)—4)

Bompoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3UUECKUMH BEIMYMHAMH U UX €AMHHUIIAMU H3MepeHHs B MexXIyHapoaHO! cUCTeMe eAMHHMI
cn.

duznveckast BEIHMIHNHA Ennanma usmepeHus

a) DIeKTpHUEeCKUi 3apsiy 1) Kynon

b) HanpspkeHHOCTH amekTpuyeckoro nosst 2) Hetoron/Kynon
¢) IloTeHnman 3MeKTPUUECKOro Mot 3) Bonbr

d) EMkocTh KOHIEHCaTopa 4) dapan

IIpaBuIBHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d) —4)

2 cemecTp

Bonpoc Nel

OObsICHUTE MPUHLKIT PaOOTHI JIMH3BI M KaK OHa (hOpMHUpPYeT U300paxkeHue npeaMera. Kakne napaMmerpsl JIMH3bI ONIPEACIISIOT
KauecTBO N300paxkeHus?

Ortsert: JInH3a paboTaeT Ha OCHOBE NPETOMIICHHUS cBeTa. Korma cBeT mpoXoauT depes JINH3Y, OH H3MEHsET HalpaBJIeHHE CBOETO
pacrnpocTpaHeHus U3-3a pa3HULIBI CKOPOCTEH CBETa B BO3/yX€ U MaTepHale JIMH3bI. JTO MO3BOJISET JIMH3E COOMpATh MM PACCEMBATh
JTy4H cBeTa, hopMupys n3o0paxeHue mpeamera. OCHOBHBIMH MTapaMeTpaMU JIMH3bI, ONPEIEISIONNMI Ka4eCTBO H300paXeHH s,
ABISIOTCS €€ (POKYCHOE PacCTOsIHUE, TOKA3aTellb IPETOMICHHS MaTepuana 1 auaMetp. Uem MeHbIe (POKyCHOE PacCTOSIHUE, TEM
CHUJIBHECC JIMH3a c06HpaeT CBC€TOBBIC JIY1H, CO3/1aBasd yéTKOE H306pa)1<eHHe. IlokazaTens TIPEJIOMIICHHUA BIMACT HA YI'OJI OTKIIOHCHUSA
Jy4eH, a OOJBIION TMaMETp YMECHBIAET UCKXKCHUS U YBEINYUBACT SIPKOCTh H300paXKEHMSI.

Bonpoc Ne2

Onumure Moaens aroma bopa u 00bsicHUTE, KaKUM 00pa3oM OHa OOBACHSET CHEKTP U3JIydeHus Bogopoaa. Kakue orpaHnueHus
UMEET 3Ta MOJIEIb?

OtBet: Mogens aroma bopa npenmomnaraet, 9To 3JIEKTPOHBI BPAaLIalOTCSI BOKPYT spa IT0 CTAI[IOHAPHBIM OpOUTaM, HaXOIsCh Ha
(PMKCUPOBAHHBIX 3HEPreTHYECKUX YPOBH:X. [Iepexos aeKTpOHOB MEXIY STUMH YPOBHSIMH COIPOBOXKIACTCS U3ITyIEHHEM HIIH
HOTJIOLIEHHEM KBaHTOB CBETA, YaCTOTa KOTOPBIX ONPEJEeNsieTCsl pa3HOCTHIO SHEPT Uil ypoBHEH. DTa MOZIEIb YCIIEITHO OOBSICHIET
JIMHCHYATHIN CIICKTP BOAOPOAA, MPCACKa3bIBasA TOYHBIC YaCTOTHI U3JTyJIaCMBbIX (bOTOHOB. OI[HaKO OHa OrpaHUYCHA JINIIb MPOCTBIMHA
ATOMaMU U HC YIYUTBIBACT KBAHTOBO-MCXaHUYCCKNC 3Cp(beKTBI, TaKHEC KaK CIIUH DJIEKTPOHA U HeOHpeI[eJIéHHOCTL IIOJIOKCHMU.

Bormpoc Ne3

Kaxkast n3 mepednciieHHBIX JTUH3 00J1aJaeT CIOCOOHOCTRIO COOMPATh MapaJUIeIbHBIC IydH CBETa B OJJHOH TOUKe?
a) PacceuBaronias nmuH3a

b) Cobuparomiast THH3a

¢) JIBosiKkO-BOTHYTasl IMH3a

d) ITnocko-BorHyTas nuH3a

IIpaBusbHbIii 0TBeT: b) Cobuparomast T1MH3a

Bompoc Ned

Kakoii anement [lepuonudeckoii cicTeMbl IMEET HAMMEHBIINI aTOMHBIN HOMEP?
a) Bomopon

b) 'enwmid

¢) Jlutuit

d) Yrnepon

[IpaBuibHbIi 0TBET: a) Bomopon

Bonpoc Ne5

Kakue u3 nepeynciieHHbIX SBJICHUH OTHOCATCS K onTHUecKuM 3pexram?
a) UaTepdepenims

b) Tudpysus

c¢) Pedpakuus




d) Pezonanc

e) Jucnepcus

f) Iornomenne
IIpaBunbHbIE OTBETHI: a, C, €

Bompoc Ne6

Kaxkue a1meMeHTHI BXOIAT B COCTaB sapa aToma’?
a) [Iporons!

b) Heitrponsr

¢) DIEKTPOHBI

d) [Tosutponsr

€) AHTHIIPOTOHBI

IIpaBuiIbHBIC OTBETHL: , b

Bonpoc Ne7

YcraHOBHUTE NPaBWIIBHYIO MTOCIIEIOBATEIBHOCTD IPOXOXKACHHUS CBETA Yepe3 COOUPAIOLIYIO JIMH3Y.
1. CBETOBBIE JTy4dn CXOAATCS B (POKyce IMOCIE MPOXOXKICHHS Yepe3 JINH3Y.

2. IlapannenbHble CBETOBBIEC JTy4d IONANAIOT HA MOBEPXHOCTD JIMH3BL.

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

4. Jlyun mepecekaroT I'NIaBHYIO ONTHYECKYIO OCh JIMH3BL

IIpaBunbHas Mocnea0BaTeNbHOCTh: 2 — 3 — 4 — 1

Bormpoc Ne8

YcTaHOBHTE MTPAaBIIIBHYIO TIOCIIEIOBATEIBHOCTD COOBITHI, TIPONCXOISIINX MIPH PaTIHoaKTHBHOM paciaje anbgha-qacTAICH.
l. O0pasyeTcs HOBBI 3JIEMEHT C MEHBIINM aTOMHBIM HOMEPOM.

2. Anpo ucmyckaer anb(a-4acTHILy.

3. Yucno mpoTOHOB yMEHbIIAeTCsl Ha 2.

4. Uucno HEUTPOHOB yMEHBILAETCA Ha 2.

IIpaBusbHas TOCIENOBATENBHOCTD: 2 — 3 — 4 — 1

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKY ONTHYECKUMU SIBIICHUSIMA M UX OTIHCAHHUSIMU.

OnTHuyeckoe siBICHHUE Onucanue

a) OrpaxeHue 1) U3rubanue CBETOBBIX JIydeH MPH MEPEX0Jie U3 OJHOU CPENbl B APYTYIO

b) [penomenue 2) Bo3BpalieHue cBeTOBOTO Jyda 00OpaTHO B Cpely IpU BCTpede C TPaHUIEH pasnena cpesn
¢) Audpaxmmst 3) Paznoxenue 06eoro cBera Ha IBETa CIEKTpPa

d) ducnepcus 4) OTKIIOHEHHE CBETOBBIX BOJH IPH HMPOXOKACHHH Yepe3 Y3KYIO IIEeNb HIH OTBEPCTHE
[IpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 1)

c)—4)

d)— 3)

Bormpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXy YaCTUIIAMH, BXOJISIIMMH B COCTaB aTOMa, U MX CBOMCTBAMHU.
Yactuma CBoNCTBO

a) DJIeKTpoH 1) IonoxuTenbHBIN 3aps

b) [Ipoton 2) OTtpunarenabHbIi 3apsij

¢) Hetitpon 3) HeiirpansHslit 3apsn

d) Io3urpon 4) Nmeer Maccy, OIM3KYI0 K Macce 3JIEKTPOHA, HO TOJIOKHUTEIBHBIA 3apsin
ITpaBuIIbHOE COOTBETCTBHE:!

a) —2)

b)— 1)

c) —3)

d)—4)

OIIK-2: CiocoGeH pemats 3aaa4u MpoecCHOHANbHON AEATENbHOCTH Ha OCHOBE HCIIONB30BAHMUS TEOPETHYECKUX U MPAKTUIECKUX
OCHOB €CTCCTBCHHBIX M TEXHUYECKHX HAYK
1 cemectp

Bompoc Nel

Omnummre, Kak MEHsIeTCs INIOTHOCTD I'a3a IPU U3MEHEHUN TeMIepaTyphl U naBieHus. Kakue ¢pusnueckue cBoiicTBa raza
OIPEIEISIIOT €r0 OBEACHHE B 3THX YCIOBHSX?

Ortsert: [Ipu yBenuueHUU TeMIepaTypsl ra3 pacmupsaeTcs, YT0 IPUBOAUT K YMEHBIICHHIO €T0 IIOTHOCTH. 1Ipu noBbIIeHHN
JIABJICHUS I'a3 CKUMACTCS, YBEJIMUHMBAs CBOIO INIOTHOCTE. OCHOBHBIE CBOMCTBA Ta3a, KOTOPbIE ONPEEIAIOT ero MOBEICHHUE,
BKJIIOYAIOT CPEAHIOI0 KHHETHUECKYIO SHEPTUIO MOJICKYII (TeMIIepaTypa) U CHILy MEXMOJIEKYIISIPHOTO B3aUMOJEHCTBHS (IaBICHHUE).
Bonpoc Ne2

OO0bsicHUTE, HOUEMY ITPU JBHKCHUH CY/IHA Ha IIOBOPOTE KOPITYC HAKJIOHSAETCS BHYTPb IIOBOPOTa. Kakue CHIbI BBI3BIBAIOT 3TOT




HAKJIOH M KaK OHM BIIUSIOT HAa YCTOMYUBOCTb CyqHA?

OrtseT: Hakiion xopiyca cy/iHa BHyTpb II0BOPOTA BbI3BaH JEHCTBHEM LEHTPOCTPEMHUTENBHBIX CUJI, BOSHUKAIOIIUX MPH ABMKEHUU
10 KpUBOJIMHENHOM TpaekTopuu. Korna cyiHo IoBOpaunBaeT, IEHTPOCTPEMUTEINIbHASL CHJIA TSIHET €ro K LIEHTPY [IOBOPOTa,
3aCTaBIAA KOPITYC HAKIOHATHCA BHYTPh. DTOT HAKJIOH KOMICHCHPYETCSI CHJIAMU IIJIABY9eCTH, JEHCTBYIOIIMMH CHU3Y BBEPX,
KOTOPBIE CTPEMSATCSA BEPHYTh Cy[HO B BEPTUKAIBHOE MOJOKEHHUE. Y CTOMYUBOCTb CyHA 3aBUCUT OT COOTHOLLUECHHUS 3TUX CUIL: YEM
CHJIbHEE HaKJIOH, TEM OOJIbIIIE BEPOITHOCTD OTEPH YCTONYMBOCTH. Ba)kHBIMU (hakTOpamMH, BINSIOMIMMH HA YCTOHYNBOCTD,
SBJIAIOTCS BBICOTA IIEHTpa Macc CyJHa, popMa KopIryca 1 pacIipeaeieHue Tpy3a.

Bormpoc Ne3

Kaxoit 3aK0H OITUCHIBAaET 3aBICUMOCTE CHIIBI YIPYTOCTH OT Ie(pOpMaIiH MPyKUHBI?
a) 3aKOH BCEMHPHOTO TSATOTCHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3axon boitnsa-Mapuorra

IIpaBunbHEIA oTBeT: b) 3akoH ['yka

Bompoc Ned

Kaxkoe ycTpoiicTBO Ipeobpa3yeT MEXaHHIECKYIO SHEPTUIO B AJICKTPHIECKYIO?
a) J/lunamo-marimnHa

b) Tpauncdopmarop

¢) AKKyMYyJISTOp

d) Kongencatop

[IpaBunbHBIi OTBET: a) JIMHAMO-ManIMHA

Bompoc Ne5

Kakue u3 nepeunciieHHbIX CBOMCTB XapaKTepHBI I (PeppOMArHUTHBIX MaTepHaIOB?
a) BrIcokast 3:1eKTponpoBOANMOCTD

b) CriocoOHOCTH COXpaHATH OCTATOUHYIO HAMAarHUYeHHOCTh

¢) Huskast MarHuTHas IpOHHUIIAEMOCTh

d) Hanmuuune momMeHOB

IMTpaBuisHEIE OTBETHL: b, d

Bonpoc Ne6

Kakue BETUUUHBI SBISIOTCS OCHOBHBIMU MAPAMETPAMH COCTOSIHUS TEPMOJANHAMHUYCCKOI CHCTEMBI?
a) Temmieparypa

b) O6vem

¢) Maccogas nons

d) laBnenue

e) CkopocTb

IIpaBusbHBIE OTBETHL: a, b, d

Bompoc No7

YcTaHOBHTE IPAaBIIIBHYIO TIOCIIEIOBATEIBHOCTD CTANI IBIDKCHUS Tella, OPOIICHHOTO TOPH30HTAIFHO ¢ HEKOTOPOH HadalbHOH
CKOPOCTEIO.

1. Teno aBMKeTCS paBHOMEPHO BJOJIb TOPU30HTAJIBHON OCH.

2. Teno HauMHAET ABUTATHCS IO JEHCTBHEM CHIIBI TSXKECTH.

3. Teno AOCTUIIIO MOBEPXHOCTH 3EMIIH.

4. I'opH30HTANBHOE JBIXKEHHE 3aMeUIsieTCsl M3-3a CONMPOTHUBICHHS BO3JyXa.

[IpaBuiibHas ocnenoBaTeNIbHOCTh: 1| — 4 — 2 — 3

Bompoc Ne§

YcTaHoBHTE NOCNEN0BATENBHOCTD AEHCTBUI IPU U3MEPEHHH DIEKTPUIECKOTO CONPOTUBIEHHS PE3UCTOPA METOJIOM aMIIepMeTpa U
BOJITMETDA.

1. IToaxmOUYnTh UCTOYHHMK HMUTAHUS.

2. V3mepuTh HampspKeHUE HA PE3UCTOpE.

3. INoaxmo4nTh pe3UCcTOp MOCIEAO0BATENBHO C aMIEPMETPOM U BOJIILTMETPOM.

4. W3meputs cuily TOKa B LEMH.

5. PaccunTath compoTHBIeHHE IO 3aKOHY OMa.

[IpaBunbHas ocnenoBaTeNIbHOCTh: | >3 —4 —2 — 5

Bonpoc Ne9
YcTaHoBHTE COOTBETCTBUE MEXKIY (PU3MUECKUMH BEIMUMHAMU U UX CUMBOJIaMH B MexyHapoHoi cucteme eaunull (CH).
dusnueckas BeIuYMHA Cumsour

ayCmma 1) F

b) Pabora 2) W

¢) MomHocTh 3)P

d) Onexrpudeckuit 3apsng 4)Q

IIpaBunbHOE COOTBETCTBUE:
a)— 1)




b) — 2)
c)—3)
d)—4)

Bonpoc Nel0

Y CTaHOBHUTE COOTBETCTBUE MEXKY (DU3MUCCKUMU SIBICHMSIMUA U YCTPOHNCTBAMHU, UCTIOJIB3YIOIHMHU 3TH SBJICHHSL.
DuznyecKoe SBICHHUE VYerpoiicTBo

a) DIeKTpOMarHuTHasE HHIYKIUSI 1) Tpanchopmatop
b) ®otorddekt 2) ConHeunasi 6Garapes

c¢) Pezonanc 3) LC-koHTYp

d) TepmodneKTpHUIECTBO 4) Tepmomapa

IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

2 cemectp

Bompoc Nel

OOBsicHUTE, TOYeMy OeTIBIif CBET IPH NPOXOXKICHIH Yepe3 IIPU3MY pa3iiaraeTcs Ha CIIeKTpajibHbIe IIBeTa. Kakne mpuHINIEI Jexat
B OCHOBE 3TOTO SIBJICHUS?

Ortget: benslii cBeT mpeacTapisietT co00i cMech BCeX BUIUMBIX LIBETOB CeKTpa. [Ipu MpoXokIeHnH Yepes MpUu3My CBET
TPEJIOMIIAETCS M3-32 PA3INYHON CKOPOCTH PACIIPOCTPAHSHMS KaXKIOTO IIBETAa B MaTepHaJle MPU3MBL. DTO SBICHHE N3BECTHO KaK
JHICIIepCHs CBeTa. Pa3nuuHbIe [UIMHBI BOJIH CBETA MIPEIOMIISIOTCS IO PA3HBIMH YIIIaMH, YTO IPHBOAUT K MX Pa3/IeIICHHIO U
00pa30BaHMIO PaIyry IIBETOB.

Bonpoc Ne2

OmnumuTe Tporece pafHoaKTUBHOTO pachajga U 0OBsICHUTE, KaKHe BUABI PaAXOAKTHBHOTO paclajia CymecTByoT. Kakue npomaykTs
00pa3yloTcst B pe3yibTaTe KaX10ro Buia pacnaia?

OtBeT: PamroakTHBHEINA paciag — 3TO MPOIIECC CaMONIPOM3BOJIFHOTO MPEBPAICHNS HECTAOMIIBHBIX SIep B CTAOMIBHBIC ITyTEM
BBIOpOCA AIIEMEHTAPHBIX YAaCTHI] HJIM TaMMa-u3aydeHus. CyImecTBYIOT TPH OCHOBHBIX THIIA PAIMOAKTUBHOTO pacmaja: aibda-
pacmag, 6era-pacnaj ¥ TaMMa-usnydeHue. Anbga-pacnaj MpuBOIUT K 00pa30BaHUIO HOBOTO 3JEMEHTa C MEHBIIINM aTOMHBIM
YHCJIOM U YMEHBIIIEHHEM YnCiIa HeHTpoHOB. bera-pacnan BriroyaeT TpaHcopMannio HEHTPOHa B IPOTOH MIJIM NTPOTOHA B HEHTPOH
C BBIJICTICHHEM TIO3UTPOHA MITH AJIEKTPOHA COOTBETCTBEHHO. ['aMMa-I3IIydeHre — 3TO BBIACIECHHUE SHEPTHUH B BHJE (POTOHOB
BBICOKOM 3HEpruu 6e3 U3MEHEHHs COCTaBa Afpa.

Bomnpoc Ne3

Kaxkoii u3 nepedrnciIeHHbIX 3JIEMEHTOB 00J1ajaeT HanOOJIbIIei aTOMHOM Maccoii?
a) Bogopon

b) I'enwmi

¢) Yraepon

d) XKenezo

[TpaBunbHeIi oTBeT: d) XKeneszo

Bomnpoc Ned

Kakoii nmpubop ncnosb3yercs A HAOMIOACHUS 32 MOBEICHHEM MUKPOUYACTHUL], TAKUX KaK AJIEKTPOHBI?
a) Mukpockor

b) Huknotpon

) DNeKTPOHHBII MUKPOCKOTI

d) PagnonokaTop

ITpaBUIBHEIH OTBET: ¢) DNEKTPOHHBIN MHUKPOCKOIT

Bompoc Ne5

Kaxwue 13 mepedncaeHHbIX YCTPOHCTB UCTIONB3YIOT IIPHHIIUITEI ONITHKA?
a) JIazepsr

b) Pamaper

¢) Teneckorbl

d) doroxameps

IIpaBusbHBIE OTBETHL: 2, C, d

Bompoc Ne6

Kaxwe u3 mepeuncieHHbIX YaCTHI] yIaCTBYIOT B SIIEPHBIX PEaKIusax?
a) DIeKTpOHBI

b) ITpoToHbI

c¢) Heiitponsl

d) ITosurponsr

IIpaBusibHbBIE OTBETHL: b, C




Bompoc No7
YcTaHOBHTE MPABIIIBHYIO ITOCIIEIOBATEIEHOCTS COOBITHI TIPH 00pa30BaHUM Pay>KHOTO CIIEKTpa:

1. Benpiif cBeT nomnagaer Ha MOBEPXHOCTH BOABI.

2. CBeT npesioMiIsieTcss M OTpakaeTcss BHYTPH KaIlld BOABI.

3. CBeT BBIXOAUT U3 KAIUIM U pas3jiaraercsl Ha OTIENbHBIE 1IBETA.
4. UenoBek BUAUT pajayry.

IIpaBusbHas OCIEAOBATENBHOCTE: | — 2 — 3 — 4

Bonpoc Ne§

YcTaHOBHTE IOCTEA0BATEIFHOCTD 3TANOB SAESPHOTO JICJICHHUS:
1. BricBOOOXKIEHIE DHEPTUM.

2. 3axBar HEHUTpPOHA APOM.

3. Pacnan simpa Ha aBe yacTw.

4. O6pa3oBaHHe HOBBIX HEHTPOHOB.

[IpaBuiibHas TOCTEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bonpoc Ne9

YcTaHoBHTE COOTBETCTBUE MEXIY BUAMH PAJHOAKTUBHOTO pacnaja U 00pa3yloIMMHUCs YaCTUIIAMHU:
Bun pacnana OOpa3yromuecs: YaCTHIIbI

a) Anbda-pacran 1) Mo3utpon

b) bera-pacnag 2) Anbpa-uactuna

¢) l'amma-uznyuenue 3) DnexTpoH

d) Bera-mumoc-pacman 4) 'amma-hoToH
IIpaBunbHOE COOTBETCTBUE:

a) —2)

b) — 3)

c)—4)

d)y—1)

Bomnpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3NUCCKUMHU SBICHUAMH U IPUMEPAMHU UX UCIIOIB30BaHHUA:
PusnyecKoe sSBICHHUE IIpumep ucnonab3oBaHMs

a) udpaxmus ceera 1) CD/DVD-npourpsiBaTeiib

b) Snepusiit cuare3s 2) ConHie

¢) PannoakTuBHBIA pacnan 3) AToMHas 3JeKTPOCTAHIINS
d) ®ayopecuernus  4) JIIOMHHECHEHTHBIC JIAMITBI
[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. Meronnueckue MaTepuaJibl, ONpeae/sionue npoueaypbl OHeHUBaHUA

MeTtoauka oneHKH J1abopaTOPHBIX PaboT

CTyIeHT IOJDKSH BBITIONHHUTE M 3aIIUTUTH BCE JIAOOPATOPHBIC PabOThI, IPEIYCMOTPEHHBIEC TIPOrPAMMON THUCIUILIHHBI.
JlabopaTopHas paboTa cUUTACTCS 3AIMUIIIEHHON MPH YCIOBHH YIAOBICTBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCEX KOHTPOJIBHBIX
BOIIPOCOB, IIPUBEICHHBIX B KOHIIE KaXKI0H paboThI B JIAOOPATOPHOM MPAKTHKYME, & TAK)KE BHIIOJTHEHHUS TECTOBBIX 3aJIaHUIA IO TEMe
paboThl Ha YCMOTpPEHHE MPEernoiaBaTeseH.

Meronuka 3ayera o JUCIIUIUINHE
3ayeT no AMCUUILIMHE BBICTABISAETCA MO Pe3yabTaTaM CUCTEMAaTHUECKON pabOThI CTy[EHTa B TEUEHHE CEMECTpa.

Metoanka OLeHKH 9K3aMeHa 110 JUCLUIUINHE

Teoperndeckast 9acTh 3K3aMeHa M0 JUCIUIIIMHE IPEACTABIsIET cO00I KOMIIIEKC BOIPOCOB HAa YCBOGHHE IPOHAEHHOT0 MaTeprania -
TEpMHHBI, OTIPeIeNICHNUS, 3aKOHBL.

B pamMkax TeopeTHueckoil YacTu oOydaromuiics, A1 KaX10ro 3alaHust, popMyIUpyeT MPaBHIBHbIE C €TO TOYKH 3PCHUS OTBETHI.
3aJaHHue CUUTAETCS BBIIOJIHEHHBIM B TOM CIIy4ae, €CJIM AaHbl BEPHBIE OTBETHI HA BOIIPOCHL. B IPOTUBHOM cilyyae 3ajaHue
CUUTACTCS HEBBIIOIHCHHBIM.

ITpakTUdeckas yacTh SK3aMeHa MO AUCLUILTHHE NPEJCTaBIsAET 3a/1a4H, HAIIPaBJIEHHbIE HA BBISIBICHUE BO3MOKHOCTH ITPAKTHYECKOTO
MIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABISETCS C y4ETOM PE3YJIbTATOB BHINOJIHEHHS TEOPETUUECKOM U MPAKTUUECKON YacTel B COOTBETCTBUU C
HNpUBEJCHHBIMU HIXKE TPEOOBAHUIMH.

5 (OTIM4HO) >85 Bce 3amaHus BEITIOHEHB! B COOTBETCTBUH C TPEOOBAHUSAMHE, B IMOJHOM 00beMe U 0e3 ommboK.
4 (xoporo) 75+84 Bce 3amaHust BBIMONHEHBI B COOTBETCTBHH C TPeOOBAHUSAMHU, B 00BEME AOCTATOUHOM IS OOIIETO
(DYHKIIMOHUPOBAHHS CUCTEMBI HJIM BBIITOJIHEHO JIBa 33/IaHUS B COOTBETCTBUHU C TPEOOBAHUSIMH, B IIOJIHOM 00beMe U 0e3 OIIHOOK.




3 (YZOBIETBOPHUTEINHHO) 50+74 BrimonHeHO HEe MeHee IBYX 3aJaHHN B COOTBETCTBHHU C TPEOOBAaHMSAMH, B 00BeMe
JOCTaTOYHOM JUIsl 00IIEero (PYHKIIMOHUPOBAHUS CHCTEMBI
2 (HeyIOBJIETBOPHUTEIIHHO) <50 BeimonHeHO MeHee BYX 3aJaHHWN B COOTBETCTBHH C TPEOOBaHMSAMH, B 00BEMe

JOCTaTOYHOM JUIS 00IIeTO (hYHKIIHOHHPOBAHUS CHCTEMBI
HroroBelii 6asut 3a 3K3aMEH BBICTABIISETCS TI0 OLEHKE XYALIeH 4acTH. B CIOpHBIX ciayyasx ImpenojaBaTelib BIpaBe 3a1aBaTh
YTOYHSIOIIUE BOMIPOCHI U JaBaTh JOMOIHUTENbHbBIE NPAKTHYECKUE 3aJaHHS.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTaBUTECIIN

3arnaBue

UsnarTenscTBO, O

J1.1

Tpodumona Taucus
HBanoBHa

Kypc ¢uzuku: yued. nocobue 11t HHXEHEp.-TEXH. CIeLl. By30B

Mocksa: Akagemust, 2010

J1.2

CurumoB Bnangucias
HBanoBuu,
IIporonomnosa Huna
IlaBnoBHa

Ontrka. ®usnka aToma: 1a00paTOPHBINA MPAKTUKYM 10 (PH3HKE

Hosocubupck: CI'YBT,
2016

J1.3

Buxkynos C. B.,
Curumos B. .,
Tpsinkuna E. T.

®dusmka: COOPHUK 33724

HoBocubupck: CI'YBT,
2017

1.4

C.B. Bukymnos, B.1.
Curumos, E.T.
Tpeiakuna, A.C.
SpocnaBuesa

®usnka: yued. mocobue

Hosocubupck: CI'YBT,
2017

J1.5

Huxurenko AHnatonui
T'eopruesny, SlkoBieB
Buagumup
Hukomnaesuy,
CurumoB Brnanncnas
NBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBnoBHa, I'osioBaHOB
Muxaun Hukonaesuu

JlaGopaTopHBIii IPAaKTUKYM 110 MOJIEKYJISIPHON (PU3HUKE: MPAKTUKYM

HoBocubupck: CI'YBT,
2019

JI1.6

Huxurenko Anaronnid
I'eopruesny, SxoBnes
Bragumup
Huxomaesuu,
CurumoB Bnagucias
WBanoBuy, TpeiHKHHA
Enena TpanuesHa,
IIporononosa Huna
ITaBnoBHa, I'osioBaHOB
Muxaun HukonaeBuu

JlaGopaTOpHEIi MPAaKTHKYM IO MOJIEKYIISIPHOH (hM3UKe: TPAaKTHKYM

Hosocubupck: CI'YBT,
2019

J1.7

Huxnrenko Anatonuii
I'eopruesny, SIkoBnes
Bnagumup
Huxonaesuu,
CurumoB Bnanucias
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukomnaeBuu

JlabopaTOpHBII MPAaKTHKYM T10 MEXaHHUKE

HoBocubupck: CI'YBT,
2018

7.1.2. lonoIHUTeIbLHAS JINTepaTypa

ABTOpBI, COCTABUTEIH

3arnaBue

W3znarenscTBO, TOI

2.1

OpnoB Tpanuit
Bacunbesuu,
CuHIokoB Muxaui
IlerpoBuu

JlabopaTopHBIi MPAaKTHKYM IO (pu3nKke. DNEeKTPUIECTBO, MATHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBanwue




JlabopaTopust onTUKU U (PU3MKU
aToMa - ydeOHast ayAuTOpHs IS

AynutopHas pocka; Kommnekt ydebHoit wmeGenm; JlaGoparopusle ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOTO paccTosHHs JIMH3bI, OnpeneneHne nokasarems MPeIOMIICHUS KHIKOCTEH ¢

TIPOBEICHUS mabopaTOpHBIX | ToMoIIbl0  pedpakromerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa TIPH  [OMOIIH

3aHATHI mudpaknuoHHON pemeTtky; OnpenesieHre KOHICHTPAIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMeTpa, 2 mr.; OrmnpeneneHne TeMieparypsl packanéHHoro Tena; VcciemoBaHue
JIMHEIYaToro CrieKTpa BOJOPO/IA H ONPE/ICIICHHs IIOCTOSHHOI Pundepra

YuebHas ayAUTOPUS i | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynpTumenuiiHoe o00pymoBaHHE: HPOEKTOP

IIPOBEIECHUS 3aHATHH | (CTallHOHAPHEIN), 3KpaH (cTanuoHapHsIi), [TK (mepeHOCHOIT)

JICKIIMOHHOT'O THIIA

YuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yueOHoi Medenu

TIPOBEICHUS MPaKTHIECKUX

3aHATHH

TTomermenue s | Kommnekr  ydebnoit mebemn; I[IK — 10 mT., nogkimoueHHBIX K cetd "HHTepHer" u

CaMOCTOSTEIILHOM paboTHI | 00ECTIEYHBAIOIMX ~ JOCTYI B JJICKTPOHHYIHO  HH(OPMAIIMOHHO-00pa30BaTCIBFHYI0  Cpexy

o0yJaronxcs YHuBepcuTeTa.




