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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnkn aBisercsa oOmeHaydHOH TUCIUIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKE U 3HAHHSX O IPUPOJIE 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

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.2

JuCHMIUINHBI ¥ MPAKTHKH, ISl KOTOPBIX 0CBOEHHE TAHHOM TUCHUILINHBI (MOXY/Is1) HEOGX0IUMO KaK
npeiIecTBYIOIIee:

221

OO61as sHepreTuka

222

CHGHI/IaHBHLIe TJIaBbl MATCMATUKH

223

OCHOBBI aBTOMaTHYECKOI'O YIIPABICHUS

224

Hay‘lHO-I/ICCHeZIOBaTeHBCKaH pa60Ta

225

OO011as SHEpreTHKa

226

CHGHI/IaHBHLIe TJIaBbl MATCMAaTUKH

227

OCHOBBI aBTOMaTHYCCKOT'O YHOpaBJICHUA

22.8

Hayuno-nccnenoBarensckast 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 IKCIEPUMEHTATBHOTO UCCIIeT0BAHNUS NMPHU PellleHnH MPogecCHOHAIBHBIX 32124

OIIK-3.2: JleMOHCTpHpYET MOHNMAaHUE (PU3HUECKUX SBICHUI U IPUMEHSACT 3aKOHBI MEXaHUKH, TEPMOJIMHAMUKH, SJIEKTPUUCCTBA U
MarHeTH3Ma, ONTHKH

B pe3yinbTate 0CBOCHMSI AMCHUIIIMHBI 00y4AKOLIUICS 10JIKEH

3.1 |3nats:
3.1.1 | - pu3uvecKkrue OCHOBBI MEXaHHKH;
3.1.2 | - OCHOBHBIC OHSATHUS, 3aKOHBI M MOJICTIH MEXaHUKH, 3JICKTPUYECTBA M MarHETH3Ma, KOJICOAHHI M BOJIH, KBAHTOBOIA
(U3UKH, MOJISKYIISIPHON (DM3UKH U TEPMOIMHAMHUKH, OTITUKH, ATOMHOW U SICPHON (DU3UKHY;
3.1.3 |- MeTOIBI TEOPETHYECKOTO H IKCIICPUMEHTAIBHOTO HCCIICIOBaHUS B (PU3HKeE.
3.2 | YmeTh:
3.2.1 | ucronp30BaTh (PU3NUECKUE 3aKOHBI TIPU aHAIM3€E U pelleHHH po0ieM NpodecCHOHAIBHON A TEEHOCTH
3.3 | Baagerb:
3.3.1 | meTomamu ipoBeieHNS (PU3MIECKUX W3MEPEHNIT, METOJaMU KOPPEKTHOHM OLEHKH HOTPEIIHOCTEH TIPH POBEACHUN
(U3HIECKOr0 3KCIEPIMEHTA.
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaunMeHoBaHue pa3ienoB M TeM /BUA 3aHATHS/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATUS / Kype ATOT
Pasnen | Pasmen 1. OcHOBBI MEXaHUKH
Jlex Kunemaruxka /Jlex/ 1 4 JI1.1J11.4 0
Cp Kunemaruka nocTynaTeapHOrO U BpalaTelbHOIO JBUKCHHUS 1 8 1.4 0
MaTepHabHOI TOYKH U TBepaoro Tena. /Cp/
Jla6 OCHOBBI METOJIOB 00paOOTKH PE3yJIbTATOB U3MEPEHUHN HU3NISCKUX 1 2 JI1.4 J11.6 0
BenmunH. OmpeeneHne IUIOTHOCTH TeJl MPaBWiIbHOM hopmbl. /J1ab/
Jlex Hunamuka /Jlex/ 1 4 JI1.1J11.4 0
JIa6 OnpeneneHne YCKOPEHUS CHIIBI TSHKECTH 110 crtocoly beccens. 1 4 JI1.4 J11.6 0
OnpexneneHrne MOMEHTa HHEPLIMU MaXxOBOTO KOJIeca TMHAMUIECKUM
MeTooM. V3ydeHrne OCHOBHOTO 3aKOHA JMHAMUKH BPAIATEILHOTO
JIBIDKEHHS € TIOMOTIIbo MasitHrka Obepoeka. /J1a6/
Cp JluHaMuKa ocTynaTeabHoro IABrxeHus Tesl. OCHOBHbIE TEOPEMBI U 1 8 J1.4 0
3aKOHBI. J[MHaMyKa BpalaTeIbHOTO ABHKEHUS TBepaoro Tena. Pabora u
sHeprus B mexanuke. /Cp/




Jlex Mexanuueckue KoyiebaHus 1 BOJIHbI /JIex/ 2 JI1.1J11.4
Cp Tl'apmonnueckue konebanus. 3aTyxatomue kojaebanus. CinoxeHune 8 JI1.4 J11.6
konebanuii /Cp/
Paznen | Pa3zmen 2. OcHOBBI MOJIEKY/ISIpPHOI (PHU3UKHU
Jlex MonekynsapHO-KHHETHUEeCKas Teopust /JIex/ 4 JIT.1J11.4
Cp MonexynspHo-KHHeTHUecKas Teopsi OCHOBHOE ypaBHEHUE 6 JI1.4
MOJIEKYISIPHO-KUHETUIECKOW TEOPHU HIICATLHOTO Ta3a. DIEMEHTBI
craructuku MaxkcBesuia u boneimana. /Cp/
Jlex OcHOBBI TepMOIUHAMUKH /JIex/ 4 JI1.1J11.4
JIab H3mMepeHue IUTHBI 3BYKOBOW BOJHBI,CKOPOCTH 3BYKa M KO QHIINEHTa 2 JI1.4 JI1.5
Ilyaccona mo (a30BbIM cooTHOIIEHUSM. OnpeeieHrne OTHOLICHUS
YICTBHBIX TEIIOEMKOCTEH BO3/IyXa, U3MEPEHHBIX MPH MOCTOSHHOM
JIABIICHUH U TIOCTOSTHHOM 00BbeMe Metoiom Kiiemana u Jlezopma /J1a6/
Cp OCHOBBI TEpMOAMHAMUKH. AHAIIU3 IEPBOTO ¥ BTOPOTO HaYall 6 JI1.4
TepmoarHaMuKku. Tertosele MamuHs! /Cp/
Pazgen | Pa3zgen 3. DiekTpoMarseTusm
Jlex Onextpoctaruka /JIex/ 2 JI1.1J11.4
JIa6 HccnenoBanue >MeKTpocTaTHUIECKOTO moiist. OnpeneneHne eMKOCTH 2 JI1.4J12.1
KOH/IEHCATOPOB METOIOM OAITMCTHYECKOTO rajbBaHoMeTpa /J1a6/
Cp OnekTpocraTryueckoe mnone. HanpsokeHHoCTs M noTeHuan. [Ipuaiun 8 JI1.4
cynepnosuiun. [Ipumenenune teopemsl ['aycca st pacyera
AIEKTPUUYECKHX TOJIEH. DIEKTPOEMKOCTh YeTUHEHHOTO MTPOBOAHUKA U
IJIOCKOTO KOHIIEHCaTopa. DHEeprHs dIeKTpocTaTiHueckoro moss /Cp/
Jlex OnexkrpoauHamuka /Jlex/ 2 JI1.1J11.4
JIab H3MepeHue conpoTUBIEHUS U ONIpeesieHIe YAECIbHOTO CONMPOTUBICHUS 2 JI1.4J12.1
npoBoHUKA. /J1ab/
Cp OnexrpoauHamuka. [Tocrosuusiii Tok. 3akoHsl Oma. K.IT.J1. nctounuka 6 JI1.4
noctostHHoro Toka /Cp/
Jlex Marnutoctatuka. MaruuTtHas HHIyKus /Jlex/ 6 JJ1.1J11.4
Cp MaruruTtocTaTtika. MarautHoe moje. 3akoHs! Ammepa, buo — Caapa — 6 1.4
Jlanmaca u mosHoro Toka. Cuia JlopeHiia. JIBHyKeHHE 3apsyKeHHBIX
4acTUI] B MarHuTHOM TtoJie /Cp/
JIa6 Omnpenenenne TOPU30HTAILHON COCTABIISIONIEH HAMPSHKEHHOCTH 2 JI1.4
MarHuTHOTO 1ojist 3emiu. /J1a6/
Cp Marnutnas unaykuus. Teopus Makcenia. SIBjaeHue 21€eKTpOMarHuTHOM 8 JI1.4
uHaykud. CaMOUHIYKIHs. HIYKTHBHOCTD. DKCTPATOKU 3aMBbIKaHHS U
Ppa3MBIKaHUs ICKTpHUecKoi ienn. KoebaTenbHbIi KOHTYD.
OnexkrpoMarHuTHbIe Koebanus /Cp/
UKP Kontponbnas padora 1 /UKP/ 2 JI1.4
Pazgen | Pasgen 4. OnTuka
Jlex Omsnueckas ontuka /JIex/ 6 JI1.1J11.4
Cp OCHOBHBIE 3aKOHBI TeOMeTpHUYecKOi onTuku. MHTEpdepeHus u 20 JI1.4
nudpaxnus ceera. [lonapuzarus ceera /Cp/
Jlab Omnpepenenue ri1aBHOro (POKYCHOT0 paccTosHUS TuH3. Onpenenenne 10 JI1.2J11.4
TOoKa3aTeseH MPeToOMIICHHS KHUIKOCTEH ¢ TOMOIIBIO pedpakToMeTpa
A66e. OrpeznereHne JIUHBI BOJHBI H3IydeHHUS Jla3epa IpH TOMOIIN
nudpaknuoHHON pemeTkd. /J1ab/
Jlex KsanroBas onrtuka /Jlek/ 6 JI1.1J11.4
Cp KganToBas ontrka 3akoHBI TEIUIOBOTO M3mydeHus u Gporoaddexra /Cp/ 16 JI1.4
JIab OmnpeneneHue TeMIepaTyphl paCKaJCHHOTO TeJIA OITHIECKIM 4 J1.2J11.4
meronom. /J1a6/
HKP Konrtponbhas padota 2 /UKP/ 2 J1.4
Paznen Pasjnen 5. Atomuas u siiepHas pusuka
Jlex Crpoenue aroma /JIex/ 2 JI1.1J11.4
Cp Crpoenue atoma KBaHTOBas mpupo/a cBeTa U BOIHOBBIE CBOMCTBA 16 1.4
yactur /Cp/
Jla6 I'pagynpoBka MOHOXpOMATOpA IO CIIEKTPY UCITYCKAHUSI aTOMOB PTYTH. 4 JI1.4 JI1.5
HccrenoBanue CIeKTPOB UCITyCKaHUSI BOJOPOJIA H OTIPEISIICHUE
noctossHHON PunGepra /J1a6/
Jlex Snepnas ¢pusuka /Jex/ 4 JI1.1J11.4




Cp SAnepnas ¢u3nuxa 3aKoH paJH0aKTUBHOTO pachaia. SlnepHsie 2 16 JI1.4 J11.5 0
peakuun /Cp/

HKP Kontposnbhas padota 3 /UKP/ 2 2 JI1.1 J11.3 0
1.4

5. COJAEPKAHME JUCLUIIIMHBI (MOAYJIST)

Paznen 1. OcHOBBI MEXaHUKH

Tema 1.1. Kunematuka

OrneMeHTH! KUHeMaTHKH. Mozenu B MexaHuke. Cuctema otcueta. IlocTynarensHoe ABHKEHUE TBEPAOTO Tena. TpaekTopus, AI1Ha
MyTH, BEKTOp NepemenieHus. CKOpoCTh M YCKOPEHHE TOYKH Kak MPOU3BOIHBIE pajinyca-BeKTopa 1Mo BpeMeHu. HopmanbsHoe 1
TaHTeHIMaJIbHOE ycKopeHus. Kitaccudukanus BUIOB JBIKSHUS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku HetotoHa. [ToHATHS Macchl U CHITbl. Bubl cuil B MEXaHMKe: TPEHUs, YIPYTOCTH U TAroTeHHs. MIMIyibe Tena.
Nmmnynse crnbl. BHeNIHNE 1 BHYTPEHHNE CHIIBL. 3aKOH COXPAHEHUS HMITYJIbCa MEXaHU9IeCKO# cucteMsbl. LleHTp Macc (1IeHTp
WHEPIIH) MEXaHUIECKON CUCTEMBI U 3aKOH €r0 JIBH)KEHHUSL.

PaGoTa noctostHHOM U epeMeHHON CHITbI. BoipaskeHue paOboThl CHITBI Yepe3 KPUBOJUHEHHBIN HHTErpaid. MOIIHOCTb. DHEPTHUs Kak
YHUBEpCAJIbHAS Mepa PA3IUIHBIX (OpM JBHKEHUS U B3auMOJIeHcTBIsI. KuHeTHIeckas 3Heprisi MeXaHUIeCKOW CUCTEMBI. 3aKOH
COXpaHEeHHsI MEXaHHYECKOH SHEPTHH U €T0 CBSI3b C OMTHOPOJHOCTBIO BpeMeHH. Y 1ap aOCONIIOTHO YIPYTUX U HEYIIPYTUX Tell.
MoOMEHT HHEPIMU TBEPAOTO TeIa OTHOCUTENBHO ocHu. [Ipumeps! ero Beruncienus. Teopema LlTeitnepa. MomeHT cunbl. OcHOBHOE
ypaBHEHUE JUHAMUKHU BpaILATeIbHOIO IBUKEHHUS TBEPJOIO Teja OTHOCUTENIBHO HEMOABHKHOM OCH. 3aKOH COXpAaHEHUsI MOMEHTa
HMITYJIbCA U €T0 CBSI3b C M30TPOIHOCTHIO MPOCTPAHCTBA.

3aKoH BCeMUpPHOTO TAroTeHus. [loTeHIManbpHas SHEPrisl MaTepUATEHON TOUYKH BO BHEIITHEM CHIJIOBOM IIOJIE M €€ CBS3b C CHIIOH,
JefcTByIOIIEeH Ha MaTepHaIbHYIO TOUKY. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPIUHU U €0 CBA3b C OJHOPOIHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTU U raze. Ennnunsl u3mepenus nasienus. 3akonsl [lackans u Apxumena. TeueHue uneanbHON )KUAKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHUE bepHymu u ciienctBus u3 Hero. Teuenue Bs3koi xugkocti. @opmynsl HeioToHa n
Croxca. KoaddpunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUS.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

IapmoHmueckue KoeOaHus u uX XapakTepuctuku. JuddepeHnnanisaoe ypaBHeHHE TAPMOHHYESCKHUX KojieOaHuid. [IpyKuHHBIH,
(u3muecKuii 1 MaTeMaTHIECKUH MasSTHUKHA. DHEPIUs TapMOHUYIECKUX KoneOanuil. ClioxeHHe TapMOHIYECKHUX KoJleOaHuil 0THOTO
HafpaBlIeHHUs U OJJMHAKOBOM yacToThl. buenue.

CroxeHns B3aUMHO MEPICHANKYIAPHEIX KoseOanuit. @uryps! Jluccaxy. 3aTyxarommue U BEIHYXICHHBIC KosleOanus1. Pe3oHaHC.
BonHoBBIE TIporiecchl. Mexanu3m 00pa3oBaHus MEXaHHUECKUX BOJH B YIIPYToit cpefe. [IpononsHble 1 ONEpEeTHbIC BOTHEI.
YpaBHEHHE TIIOCKOH Oeryieil BOTHbL. JTMHA BOJHBI H BOJTHOBOE YUCIIO.

Paznen 2. OCHOBBI MOJIEKYIPHOH (DU3UKH

Tema 2.1. MonekyasipHO-KMUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UICANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcnoBHoe ypaBuenue MKT uzaeanbHbIX razos.
CpenHsis KHHETHYECKas SHEPTUsI MOJICKYI. MOJIeKyIsIpHO-KHHETHIECKOE TOJIKOBAHHE a0COTIOTHON TeMIIEpaTypBbI.

OneMeHTHI cTaTUCTHYeCKOl (hu3uky. 3akoH MakcBema A pactpeieNICHNsT MOJIEKYIT HAEATbHOTO ra3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbpliMana 11 pacnpeeeHus 9acTHI] BO BHEIITHEM NTOTEHIMAIBHOM Hone. CpegHee 4uciao
CTOJIKHOBEHUI ¥ CpeIIHSAS JUTMHA CBOOOJHOTO MTPoOEra MoJIeKyIl.

OmnsitHOe 0o60ocHOBarMe MKT. /Tuddy3ust, TeIronpoBoAHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeroToHa.

Tema 2.2. Tepmoaunamuka

Buytpennss sHeprus. Hucno creneneit cBo60AbI MOIEKyI. 3aKOH PaBHOMEPHOT'O PacHpeieNleHNsl SJHEPTUH MO CTENEHSIM CBOOOIBL.
ITepBoe Hauano TepmMonuHaMHUKH. PaboTa rasa npu u3MeHeHUH ero o0beMa. TeroeMKocTh MakpocucTeMbl. MosipHast
TETJIOEMKOCTh. 3aBUCHMOCTB TEIUIOEMKOCTH HICATFHOTO Ta3a OT BI/IA Mporiecca. [IpuMeneHne mepBoro Hagaiga TePMOIMHAMUKH K
usomnpoueccam. AnuabartHslil mpouecc. YpasHenue Ilyaccona.

Kpyrossie nporeccel. O6paTumble 1 HeoOpaTtuMsble mpouecchl. ukin KapHo n ero k... 1uis naeanbsHoro rasa. Bropoe Hagano
TepMoarHAMUKH. [loHATHE 00 SHTpONHNH, €€ CTATHCTHYECKOE TOJKOBAHHE.

Cutel ¥ OTEHIINATBHAS YHEPTHUS MEKMOJICKYIIIPHOTO B3auMoaeiicTBs. D dexTHBHBIN qrameTp MoJieKyl. Y paBHeHue BaH-nep-
Baanbca. dazosble nepexonst 1 u 2 pona. Kputnueckoe coctosinue. Tpoiinas Touka. OcoO€HHOCTH TBEPAOTO U )KUAKOTO COCTOSTHHIMA
BemecTa. IToBepxHocTHOE HaTskeHUe. CMadnBaHue. KanunmspHele siBICHUS.

Paznen 3. DnexTpomMarHeTusm

Tewma 3.1. DnexTpocraTka

3akon Kynmona. HanpshkeHHOCTB 1 CHIIOBBIC JIMHUX HANPSHKEHHOCTH 3JIEKTPUYECKOTo 1moiis. [IpuHIIIT cyrepno3nym
aeKkTpuueckux nonei. [IpuMep pacuera HaNPsKEHHOCTH IO, CO34aBAEMOM cUcTeMOM 3apa0B. II0TOK BEKTOpa HaNpsS>KEHHOCTH
anekrpuueckoro noist. Teopema Octporpanckoro-Iaycca

PaGota cun anekTpruecKoro noss no nepeMemeHuo 3apsaa. Lupkynsanus Bekropa HanpskeHHOCTH. [loTeHIManbHbIN XapakTep
ANIEKTPOCTATHUYECKOTO oI, [oTeHITHAaN AIIeKTPIYEeCcKOro NoIs. DKBUIOTECHIIHANEHBIC TOBEPXHOCTH. CBSI3b MOTEHITHANA C
HaNPSHKEHHOCTHIO MOJIS. DIEKTPUIECKOE MOoJie B AMANEKTPUKaxX. TUIBI TUAIEKTPUKOB. Buabl monspuzaunu. Bekrop nonspuzanmu.
ITpoBOOHMKHM B 3JIEKTPOCTATHUECKOM IOJIE. DIEKTPOEMKOCTh MpoBoAHKKA. KoHaeHcaTopsl u ux Buabl. GopMmyria miI0cKoro
KoHJeHcaTopa. CIiocoOBI cCoeTMHEHHS KOHAEHCATOPOB B 0aTapero. DHEPTUs IEKTPOCTaTHIECKoro moist. O0bEMHAs MIIOTHOCTh
SHEpTHUH.

Tema 3.2. DnekTpoarHAMHKA

[TocTosiHHBIN AekTpuYecKuil TOK. Buasl HocuTenei 3apsaa B pa3inuHbix cpenax. Cuma Toka. Bexrop miotHoctu Toka. 3J1C
HCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MOIHOH 1eri. CONpOTHBIICHHE W IIPOBOUMOCTH IPOBOTHUKOB, X TEMIIEpaTypHas




3aBUCUMOCTb. PacdeT conpoTuBIeHUN 1P PA3JIMYHBIX BUJAX COEIUHEHUN.

Pabota 1 MommHOCTB 3sekTprueckoro Toka. 3akoH [xoyns-Jlenna. [Ipasuna Kupxroda n npuMeHeHne nx K pacuery
Pa3BETBIEHHBIX LIEHEH.

Tema 3.3 Maruurocratuka

MarnutHoe nonie. Maaykius MarHuTHOro nosist. CUIoBbIe IMHUM MarHUTHOTO T0JIS1, €r0 BUXPEBO XapakTep. 3akoH AMmepa 1t
CHJIBI, JIEUCTBYIOIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno n1eBoit pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoOM mose. [IpuHnun paboTs! anekTpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cuuibl B3aMMOJEHCTBUS MapaeNbHbIX TOKOB. 3akoHbI AMIepa. JIBH)KeHHE 3apsDKEHHBIX 4acTUIl B MarHUTHOM none. Cuna
Jlopenna. Hupkymsuus Bektopa H u B. 3akon noigHoro Toka. MarautHoe mose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenounn.

Tema 3.4. MarautHas unaykuus. Teopust Makcseinia

Pa6oTa no nepemenieHno MPOBOIHUKA U KOHTYpa C TOKOM B MArHUTHOM Moe. DleKTpoMarHuTHas MHAykuus. 3akoH dapazes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Heprun. IIpasuno Jlenua. fIpnenue camouHaykiuu. IHOyKTUBHOCTE KOHTYpa. DJ1C
caMOMHAYKIMH. B3aumHas nHayknus. MarauTHoe 1osie B BemecTBe. THITBI MarHETUKOB (IHa-, mapa- U peppoMarHeTHKH), X
¢u3nueckas npupona. HamarnumyeHHocTh. MarHuTHas IpOHNIIAeMOCTD BetiecTBa. OCHOBBI Teopun MakcBeuia. Tok cMeneHus.
YpapHeHust MakcBeiuia B HHTerpainbHOi (opme.[loHaTre o mepeMeHHOM Toke. OMUYECKOe, peaKTHBHOE (EMKOCTHOE H
WHIYKTHBHOE) ¥ MOJHOE COIPOTHUBIICHHS IIETTH TePEMEHHOT0 ToKa. 3akoH OMa JUIs enH IepeMEHHOT0 TOKa. MOITHOCTB,
BBIZIeTIsIEMast B LIEMH IIEPEMEHHOTO TOKa.

DnekTpoMarHuTHbIE KoneOanus. ['apMoHnYeckue, 3aTyxaromue 1 BIHYKIeHHbIE KoneObanus. [Tonsrue o pesoHaHce.
OJeKTpOMarHuTHHIE BOJIHBL M UX cBOMCTBA. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Paznien 4. Onruka

Tema 4.1. @usznyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH MpeoMIeHNs. VX hu3uaeckuii CMBICI.
SIBneHue moaHOTrO BHyTpeHHero oTpaxeHus. CeeroBogbl. Chepuueckue 3epkana. @opmyna sepkana. [Toctpoerne n300paxeHHi.
Tonkue muu3sl. Popmyna muH3bL. [TocTpoeHe H300paKSHUH.

BonHoBast anekTpoMarHuTHas Npupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
korepertHocTu. [IpocTpancTBeHHas korepeHTHOCTE. VIHTepdepernus cBeta. Meros! HabmoaeHus naTepdepeHnnu ceera. Pacuer
unrepdepenyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOM TONIIMHEI K PABHOTO HAKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHIn B HayKe U TEXHUKE.

Judpakmus ceera. [Tpurnun Ioiirenca-®dpenens. Merox 301 @penernst. Judpaxuns OpeHenst Ha KPYTJIOM OTBEPCTHH U IHUCKE.
Judpakius Ha npocTpaHcTBeHHOH perieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccienoBanmue CTpyKTypbl
kpucrauioB. [loustue o ronorpadun.

ITonspusanus ceera. EcTecTBEHHBIN U OIAPU30BaHHbIN cBeT. 3akoH Matoca. [lonspusanus cBeTa Ipyu OTPaKEHUU U
IpEeJIOMJICHIH Ha TPaHHLE JBYX IUAIEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Tpu3sma Hukoms. ITonsponast u
HONAPU3ALOHHBIE IPU3MBIL.

HckyccTBeHHas onTrdeckast aHnzoTponws. D dextsl Keppa u @apanes. OnTndecky akTHBHBIE BemiecTBa. Jlucmepcus cera.
OneMeHTHI 3IeKTPOHHOH Teopuu aucnepcuu ceera. [lormomenne (abcopOiist) cera. 3akoH byrepa.

Tema 4.2. KBanToBas onTHKa

TemnoBoe U3IIyueHUE U €T0 XapaKTEPUCTUKH. AOCOMOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacipenenenue 3HEPTHH B CIIEKTPEe aOCOIIOTHO YEPHOTO Tena. 3aKoH cMmereHns Buna. ®@opmyna Penest-/xumca.

SBnenune poroaddexra. Buenrauit Gporodapdexr u ero 3akonsl. oToHsl. YpaBHeHHE DifHIITeHHA I BHEIIHETO (oTo3DhheKTa.
Macca n ummnyinsc ¢potona. JlaBinenue ceera. Onbitel JIeGenena. Jlasepsl, mpuHIMIT NEHCTBHS, YCTPOHCTBO M IIPUMEHEHHE.

Pa3pmen 5. AtomHas u siaepHast Gu3NKa

Tema 5.1. CtpoeHue aroma

Monenu aromoB Tomricona n Pesepdopna. Omnupuueckue 3aKkOHOMEPHOCTH B CIIEKTPaX MUCITYCKAHHUS U MOTJIOIIECHHS aTOMOB.
®dopmyna Punbepra. Jluneidarsiii ciekTp aroma Bojopoaa. OCHOBHBIE CEPUU CIIEKTPATBHBIX JTHHH.

Bounna JlIyn ne bpoitns. OnsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO Ayann3Ma CBOMCTB BemiecTBa. COOTHOLICHUS
HeomnpeeneHHocTel I'eiizeHOepra kak nMposiBIEHUE KOPITyCKYIIPHO-BOIHOBOTO Ayalu3Ma cBOiicTB MaTepuu. BonHoBas GyHKIuS u
ee craTucTuuecKuil cMelci. YpaBHeHue IlIpénunrepa ans cralioHapHbIX COCTOSHUI.

Iocrynater bopa. BopoBckas Teopust aroMa BOIOPOa M BOZOPOJONOTOOHOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
KganToBeie uncna. CrivH snekTpona. CnuHoBoe kBaHTOBOE yucio. [Ipunuun [Taynu. Pacnpenenenue 31eKTPOHOB MO COCTOSHUSIM.
Tema 5.2. SinepHas ¢pusnka

PerrtreHosckue criekTpsl. 3akoH I'. Moznu. [Tornomenne, CIORTaHHOE U BRIHYXICHHOE H3IydeHune. IIoHsITHe 00 ONTHYeCKUX
KBaHTOBBIX FeHepaTopax (ITazepax). Pasmep, cocras u 3apsii aTOMHOTo sapa. MaccoBoe u 3apsiioBoe uucia. JleeKkt Maccsl 1
SHeprus cBs3M sapa.BzanmoneiicTBre HyKIOHOB U MOHATHE O CBOMCTBAX U NMPUPOJE AAepHbIX cuil. Moaenu siapa. PannoakTuBHOE
W3ITy9IeHHe U ero BUIBL. 3aKOH PaJHOaKTUBHOTO paclaga. 3aKOHOMEPHOCTH U ITPOUCXOKIeHHE alb(da, OeTa - 1 raMMa-n3ITydeHus
aTOMHBIX sifiep.IIoHsTHE O AEPHBIX peaKUUsIX U UX OCHOBHBIX THUIAX. MICKyCCTBEHHAs palMOAKTUBHOCTS. JlelIeHUE TSKEIBIX sIIED.
Hennas peakuus aenenus. [lonarue o saepHoii sHepreTuke. Peakius cunTe3a aTOMHBIX aaep. [Ipobiema ympapisieMbIx
TEPMOSIECPHBIX PEaKIMil. DeMeHTapHbIe YacTHLBL. VX kmaccuduxanmys.

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB




Brinonnenue u 3amuTa 1a00paTopHbIX padoT
BeimosiHeHHE caMOCTOSITENBHBIX padoT

3auer

DK3aMeH

6.2. TeMbl NHCBMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM IIIAHOM

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

OIIK-3: CiocoOeH mpuMEHSITh COOTBETCTBYIONIHI (PU3NKO-MAaTEeMaTHUSCKUH anmapar, METOIbl aHATN3a H MOJISIMPOBAHNS,
TEOPETUIECKOTO U IKCIIEPUMEHTATBHOTO UCCIEJOBAHUS MIPH PELICHNHU NMPO(HEeCCHOHATBHBIX 3a1a4

OTKpHITEIE BOIIPOCH

Bonpoc Nel

OnuimTe Iporece U3MepeHus: KO3 PUIHEHTa TPEHUS CKOIBKCHUS MEXKIY ABYyMsI OBEpXHOCTIMHU. Kakue mapaMeTpbl HEOOX0AUMO
KOHTPOJINPOBATH NPH MPOBEJCHUN SKCIIEPHIMEHTA?

Ortsert:

Jnst uamepenust KodGpOUIUMEHTa TPEHHS CKOIBKEHUS MEXK/TY ABYMs IIOBEPXHOCTSIMU OOBIYHO MCIIOJIBb3YETCSl METO/ HAKIIOHA
miockocTd. OJMH U3 00bEKTOB IOMEIIAETCsl HA HAKJIOHHYIO INIOCKOCTh, ¥ IIOCTENICHHO YBEJIMYHMBAETCS YIOJl HAKJIOHA 10 MOMEHTa
Hadaya ckoibkeHus. Koaddurment Tperns paccanThIBaeTcsl Kak TaHT'CHC yIila HaKJIOHA. Ba)kHO KOHTPONMMpPOBaTh YHCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTH MPHUIOXKCHUS HATPY3KH U OTCYTCTBHE BHOpanuii.

Bomnpoc 2:

OO0BbsicHUTE, KaK N3MEPUTH CKOPOCTh PACIIPOCTPAHEHHUS! 3ByKOBBIX BOJIH B cpejie. Kakue MeTobl HCTIOIb3yI0TCs IS 3TOT0 U KaKue
(haKTOPHI HYXKHO yIUTHIBATH?

OrtserT:

CKOpOCTb pacrpoCTpaHEeHUsI 3BYKOBBIX BOJIH B CPEJIE M3MEPSIETCS C TIOMOIIBIO METO/IOB, OCHOBaHHBIX Ha PErUCTPallii BPEMCHU
TPOXOKICHUS 3ByKOBOM BOJHBI MEX/Y JBYMS TOUKaMH. VICTIONB3yIOTCS YIBTPa3ByKOBEIC JaTYUKH WM MUKPO(OHEL. BaskHo
YIUTBIBATh TEMIIEPATYPY CPEAbI, BIAKHOCTh M HAJHYHE IPEIATCTBHN, KOTOPBIE MOTYT HOBIIUATE HAa PacIIpOCTPAHEHUE 3BYKA.

3aKpLITLIe BOITPOCHI C OAHUM MPaBUJIIBHBIM OTBETOM

Bompoc Ne3

Kakoii 3aK0H OIMCHIBAaeT JABIKEHHE TeJa I10]] BO3JCHCTBHEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMUPHOTO TATOTEHUS

b) Bropoii 3akon HeroToHa

c¢) Tperwuii 3akoH HetoToHa

d) 3akoH coxpaHeHHs SHEPTUU

IIpaBunsHENA oTBeT: b) Bropoii 3akon HelotoHa

Bompoc No4

Kaxoit mprbop ucnonbiyeTces Uit I3MEpeHHst CKOPOCTH 3ByKa B Bojie?
a) l'maponokarop

b) OxonoT

¢) Conorpad

d) aTunk naBneHus

IIpaBuibHbI 0TBET: a) ['UapoNIOKaTOp

3aKpBITBIe BOITPOCHI C HECKOJIbKMMU MTPABUJIbHBIMU OTBECTAMHU

Bomnpoc Ne5

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

b) Pacipenenenue rpy3os

¢) Bricora HanBogHOTO OOpTa

d) I'mybuna ocaaku

IIpaBusbHBIE OTBETHL: a, b, ¢, d

Bompoc Ne6

Kaxue mpuOopbl HCHONIB3YIOTCS TSl K3MEPEHHSI MarHUTHOTO T10JIst?
a) Kommac

b) Maruutomerp

¢) NanpBanoMeTp

d) Karymika nHIyKTHBHOCTH

IIpaBunbHbIe OTBETHL: b, d

BOHpOCI)I Ha YCTAaHOBJICHUC MOCJICAOBATCIBHOCTH

Bompoc No7
YcTaHOBHTE MPABIWIIBHYIO MTOCIIEIOBATEIEHOCTD IIAr0B MPH MPOBEICHUN KCIIEPUMEHTA TI0 U3MEPEHHIO CKOPOCTH 3BYKa B BO3/yXE:




IMoaxmroueHne MUKPO(GOHOB K PETUCTPHPYIOLIEMY YCTPOHCTBY.
H3mepeHne BpeMEHU MPOXOKICHUS 3BYKa MEXKIYy MUKPO(OHAMH.
PacueT ckopocTu 3Byka IO M3BECTHBIM PACCTOSHUSIM U BPEMEHU.
Hacrpoiika paccTossHHIT MEXTy MHUKPO(OHAMH.

HpaBHHLHaﬂ OCJIEI0BATENbHOCTh: 4 — 1 —5 2 — 3

B~

Bompoc Ne8

YcTaHoBUTE NOCIIEA0BATEIBHOCTD 11ar0B IPH HACTPOUKE JIA3EPHOT0 JAIbHOMEPA ISl U3MEPEHUS PACCTOSIHUSA:
1. Hacrtpoiika npueMHuka cursana.

2. INonkaroueHre UCTOUHUKA MUTAHUS.

3. Hactpolika nepenatoiero nasepa.

4. Wzmepenue paccTosHUSL.

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

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3MUCCKUMHU SBICHUAMH U IPUOOPAMH, HCIIOJIB3YEeMBIMHU JUIS UX H3y9CHHS:
Du3nuecKoe SBICHUE IIpubop

a) Onektpuuectso 1) Amnepmerp

b) Marrernsm 2) Kommac

¢) Onruueckue 3G ¢exTs 3) Cnextpomerp
d) PagnoaktuBHOCTh 4) I'elirepoBCKHil CUETUHK
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bormpoc Nel0

Y CTaHOBHTE COOTBETCTBHE MEXY (QU3MICCKHMHU BETMUMHAMY U WX SAMHUIIAMH U3MEpEHUs B MeXIyHapOIHOW CHCTEME SIMHUIL
(CN):

dusnyeckad BeaIuUnHA Enununa uzmepenus
a) Cuna 1) HeroToH

b) Pabora 2) Ixoynb

¢) MomHocTb 3) Barr

d) Dueprus 4) JIxxoyib

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

OTKpBITBIE BONIPOCHI

Bompoc Nel

OObsicCHUTE, KaK IIPOUCXOIUT TIPEIOMIICHNE CBETA Ha TPaHUIIE IBYX CPEJ] C Pa3HBIMHM ITOKa3aTeNsiMu npestomiieHust. Kakue dakropst
BJIMAIOT HA YroJl IpenoMiIeHus?

OrtserT:

IIpenomieHue cBeTa NPOUCXOJINT, KOTIa CBET NEPEXOJUT U3 OHOM Cpe/ibl B IPYTYIO C PA3INYHBIM IT0OKa3aTeleM IPEeIOMICHHS.
VYroJ nperoMIIeHHs OIIpeAesIeTcs OTHOIICHHEM CHHYCOB YIJIOB ITaeHHS U MIPEIOMIICHHSI, COrTacHo 3akoHy CHema-/lekapra. Ha
YIroJ1 MpEeJIOMJICHUSA BJIUAIOT IMOKA3aTEIIN IMTPEITOMIICHUSA 00eux Cpe€n, Yroj rmaacHusd CBETa U JJIMHA BOJIHBI CBETA.

Bompoc No2

OOBsicHUTE, KaK TPONCXOIHUT (poTo3(hdeKT 1 Kakne (PaKTOPhI BIUAIOT Ha €ro MHTEHCUBHOCTE. Kakue MaTepraisl Hanbonee

3¢ HEKTUBHO JEMOHCTPUPYIOT POoTOdhDeKT?

OrtserT:

DoT03(h(heKT — 3TO SIBICHUE, IPH KOTOPOM CBET BHIOMBAET 3JIEKTPOHBI M3 ITOBEPXHOCTH MaTepuaia. IHTeHCHBHOCTH (hoTod(derra
3aBHCHT OT YaCTOTHI CBETA, €r0 HHTCHCHBHOCTH 1 CBOWCTB MaTepHaia. MaTepHalsl ¢ HU3KOH paboTOi BEIXOAA 3JIEKTPOHA, TaKUe
KaK LIeJIOYHbIe MeTaJuIbl, Hanbosee d3pPEeKTUBHO MPOSBISAIOT GOTOIDDEKT.

3aKpLITI)Ie BOIIPOCHI C OTHUM NPABUJIBHBIM OTBETOM

Bormpoc Ne3

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

b) ®ortometp




c) Uurepdepomerp
d) Mukpockon
IMpaBuibHEIT 0TBET: a) CrIeKTpOMETp

Bonpoc Ne4

Kakoii a1eMeHT nepruoanueckoil TabIUIbl UIMEET HanOoJIblIee KOJINIECTBO IPOTOHOB B spe?
a) Ypau

b) Ilnyronnit

¢) Panuit

d) Kamngopanit

IIpaBunbHEIA OTBET: a) YpaH

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakne MeToabl HCIIONIB3YIOTCS JUIsl 0OHAPYKEHUS PaANOaKTUBHBIX HCTOUHUKOB?
a) 'amma-cniekTpomerpus

b) JleTeKTopsI HOHU3UPYIOWIETO H3IYICHUS

¢) PentrenoduyopecueHTHbII aHaIn3

d) DrnexkTpoHHass MUKPOCKOIIHS

[IpaBubHBIE OTBETHL: a, b

Bompoc Ne6

Kakue nmprOops! MCTIONB3YIOTCS TS UCCIIETOBAHUS ONTHYECKUX CBOHCTB MaTepHaioB?
a) CnextpodoTtomerp

b) [Monspumerp

¢) Peppakromerp

d) Kamubparop

IIpaBusbHBIE OTBETHL: @, b, C

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0OBATCIBHOCTHU

Bomnpoc Ne7

YcTaHOBUTE NPABUIIbHYIO NIOCIE0BATENBLHOCTh 3TAMOB MPOLIECCa SAEPHOTO CUHTE3A:
1. OO0pa3oBaHue Tenusl.

2. CoennHeHne IByX aTOMOB BOAOPOJA.

3. BEICBOOOXKICHUE PHEPIHU.

4. dopMupoBaHHUEe HOBOM MaTepuu.

IIpaBunbHas nocnenoBaTeNbHOCT: 2 -4 — 1 — 3

Bompoc Ne§

YcTaHOBHTE TPAaBIIIBHYIO TIOCIIEIOBATEIBHOCTD IIAr0B IPH MIPOBEACHIH SKCIICPUMEHTA 110 HHTEeP(EpEHINH CBETA:
1. HaGmonenue u peructpanust HHTEp(HEpEeHIUOHHON KapTHHBL

2. YcTaHOBKa MCTOYHHMKA KOTEPEHTHOTO CBETA.

3. VYcraHOBKa 3KpaHa JuId HaOIOAEeHHUST HHTeP(EpeHINH.

4. PerynmupoBaHue pacCTOSHUS MEXTYy HCTOYHHKOM CBETa U SKPAHOM.

IIpaBusbHas nocnen0BaTeNbHOCTh: 2 — 4 — 3 — 1
Bompockl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

VYCTaHOBHTE COOTBETCTBHE MEXIY (HM3HUCCKUMH SBICHASAMH U UX IPIMEHEHHUEM B TEXHHKE!
DU3UUECKOE SBICHUE IIpuMeHEeHME B TEXHUKE

a) ®oroadpdexr 1) Conneunsle Gatapeu

b) Snepusiit cunte3 2) Jlaszepbl

¢) MaruutHoe mone  3) Kommacs!

d) DnexTpoMarHuTHAS MHIYKIMS 4) T'enepanus 31€KTPOIHEPTUU
ITpaBuIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bompoc NelQ

YcraHOBHUTE COOTBETCTBHE MEKY (PM3MUECKUMH SIBICHUAMH B ONTUKE U UX OIIMCAHUEM:
duznveckoe SBICHHE Ommcanne

a) Audpaxuus 1) Pa3znokeHne cBeTa Ha CIIEKTpPaJIBHBIC IIBETA

b) [Ipenomnenue 2) N3rubanue cBETOBBIX BOJH MPU MPOXOXKIECHUH depe3 Mperpamy




¢) ducnepcus 3) V3MeHeHne HalpaBiIeHUs CBETa IPH TEPEXO[e U3 OTHOH Cpeasl B APYTYIO

d) Unrepdepennuss  4) IlepexpbiTe CBETOBBIX BOJH, NPUBOJSIIEE K YCHJICHUIO WM OCJIa0JICHUIO HHTEHCUBHOCTH CBETa
IIpaBunbHOE COOTBETCTBUE:

a) —2)

b) — 3)

c)—1)

d)—4)

6.4. Meronnueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUA

MertoauKa OLIEHKH 3K3aMeHa MO JUCIUIIIHE

TeopeTnueckas 4acTh 3K3aMeHa M0 JUCLHUIIMHE MPEACTaBIseT cOO0M KOMIJIEKC BOIPOCOB Ha YCBOEHHE MPONAEHHOr0 MaTepHuania -
TEPMUHBI, OIIPEACIECHHUS, 3aKOHBL.

B pamkax TeopeTHuecKoi 9acTH 00ydaromuiics, U Kaka0ro 3a1aHus, (POPMyIHPyeT MPAaBIIbHbIE C €r0 TOYKH 3PEHHS OTBETHL
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHBIE OTBETHI Ha BOIPOCHL. B MpoTUBHOM citydae 3amaHue
CUUTAETCS HEBBIIIOIHEHHBIM.

IIpakTHyeckas 4acTh 3K3aMeHa [10 JUCLUIUIMHE NIPECTABIAET 3a1a4l, HAllPaBJICHHbIE HA BBIBICHHE BO3MOXXHOCTU IPAKTUYECKOTIO
MPUMEHEHUS! KOHKPETHOT'O TEOPETHUECKOTO paszena.

OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNbTATOB BBIIIOIHEHUS TEOPETHYECKOH M MPAKTUYECKON yacTeil B COOTBETCTBUH C
MPUBEICHHBIMH HIDKE TPSOOBaHUIMH.

5 (oTaM4HO) >85 Bce 3aaHus BHINONHEHB! B COOTBETCTBUH € TPEOOBAHUSAMH, B MOJHOM 00beMe U 6e3 omHOoK.

4 (xoporio) 75+84 Bce 3a1aHus BBIMOHEHB B COOTBETCTBHH C TPEOOBaHUAMH, B 00BEME JOCTATOYHOM JUIS OOIIETO
(hyHKIIMOHUPOBAHMS CHCTEMBI MJIH BBITIOJTHEHO JBA 33/IaHMS B COOTBETCTBHH C TPEOOBAHMSAMH, B IIOJIHOM 00BeMe 1 03 OIHOOK.

3 (YHOBIETBOPUTEIHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHWil B COOTBETCTBUU C TPeOOBaHUSIMH, B 00BeMe
JOCTaTOYHOM JUTS 00IIeT0 (DYHKIMOHHPOBAHUS CHCTEMBI

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

JOCTaTOYHOM JUIS 00IIeTo (hYHKIIHOHHPOBAHUS CHCTEMBI
HroroBelii 6asut 3a 3K3aMEH BBICTABISETCS TI0 OLEHKE XYALIeH 4acTH. B CIOpHBIX ciayyasx ImpenojaBaTellb BIpaBe 3a1aBaThb
YTOYHSIOIIUE BOMPOCHI U JaBaTh JOMOIHUTENbHbBIE NPAKTHIECKUE 3a0aHH.

MeToauKa OLEHKH 3a4eTa [0 JUCHHUILTHHE

3auer 1Mo AUCHHUILIMHE BBICTABISETCS [0 PE3yNIbTaTaM CHCTEMATHYECKON PaboThl CTYICHTA B TEUEHHE CEMECTpa.

Metoanka OleHKH 1a00paTOPHBIX paboT

CTyIeHT TO/KeH BBIIOJIHUTE M 3AIIUTUTH BCE JTAOOPATOPHBIC PaOOThI, IIPEIYCMOTPEHHBIC TIPOrPAMMOM THCIIUILIHHBIL.
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEILHBIX OTBETOB HA HE MeHee 85% BCeX KOHTPOJIBHBIX
BOIPOCOB, IIPUBECHHBIX B KOHIE KXKI0H PabOThI B TaDOPATOPHOM MPAKTHKYME, 4 TAK)KE BBITTOIHEHUS TECTOBBIX 33aHUi 10 TeMe
paboThI Ha YCMOTpEHHUE TIPETIOIaBaTeNeH.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHbBI (MOAYJIS)

7.1 Pexomenayemasi iuTeparypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENH 3arnaBue WznarenscTBo, rox

JI1.1 | Tpodpumona Taucus Kypc ¢usuku: yaed. mocobue 11 HHKESHEp.-TEXH. CIeIl. By30B Mocksa: Axkagemust, 2010
HBanoBHa

JI1.2 | CurumoB Brnagucnas | Onruxa. @usnka aToma: 1ab0paTOPHEINA IPAKTUKYM IO (HH3HKE Hosocubupck: CI'YBT,
WBanosuy, 2016

IIporonomnosa Huna
ITaBnoBHa

JI1.3 | Buxkynos C. B., ®dusnka: cOOPHUK 33124 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeakrna E. T.

JI1.4 | C.B. Bukymnos, B.1. ®dusmka: yued. mocoodue HoBocubupck: CI'YBT,
Curumos, E.T. 2017

Tpeiakuna, A.C.
SpocnaBueBa

JI1.5 | Hukutenko AHaTtonuii |JIabopaTopHBIH MPAKTHUKYM MO MOJICKYJISAPHO# (pHU3HKe: MPaKTHKyM HoBocubupck: CI'YBT,
I'eopruesuu, SkoBieB 2019

Bnagumup
Huxonaesuu,
Curumos Brnagucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHOB
Muxaun Hukonaesua




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.6 |Hukurenko AHaToauii
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBuy, TpbeIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun Hukonaesuu

JlabopaTOpHBII IPAKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. Jlono/HUTeIbLHAS JIMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunweBuu,
CunrokoB Muxaui

IlerpoBnu

JlabopaTOpHBIi MPaKTHKYM 1O (pr3nKe. DNEeKTPHIECTBO, MaTHETH3M

HoBocubupck: HTABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

Hasnauenue

O6opynoBaHue

JlaGoparopust ontuku U QUNKH
aToMa - ydeOHasl ayauTOpHs s

AynutopHas pnocka; Komruiekt ydeOHoit Mebenu; JlabopatopHsie ycraHOBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHSA JIMH3EL, OIpeneneHue Mmoka3aTels IPeOMIICHHS KXHUIKOCTEH ¢

IIPOBEIECHUS 7mabOopaTOpHBIX | ToMoOIIBI0  pedpakromerpa A66Ge; OmnpeneneHue [UIMHBI BOJMHBI Jlazepa IIPH  MOMOIIH

3aHATHI qudpaknuoHHON pemeTky; OnpeneneHHe KOHIEHTPAMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMeTpa, 2 mr.; OmpeneneHue TemmepaTtypsl packanéHHoro Tena; Mccnenosanue
JIMHEIYaToro CrieKTpa BOJOPO/IA M ONPEIeIICHHs IIOCTOSHHOI Prunbepra

YuebHas ayJAUTOpHs quis | AyoutopHas nocka; Komruiekt ydeOHOM Mebenn; MynsrumenuitHoe o00pymoBaHHE: HPOEKTOP

MIPOBEIECHHS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTaruoHapHbIi), [1IK (mepeHocHOH)

JIEKLIMOHHOTO THIIA

JlabopaTopus MEXaHUKA u | AynuropHas jmocka; Komrurekt ydueOHOM MeOenn; JlaGopaTopHBIE CTEHABL: Y HUBEPCAIBHBIH

DJIEKTPHYECTBA - ydeOHas | CTeHA «3aKoHBI IOCTOSHHOrO Toka», 6 1mT.; JlabopatopHas ycraHoBka: OmpenencHue

aymiuTopust U1 IPOBEAEHHS | TOPU3OHTAIBHOM COCTaBNAOIMIel MarHuTHOro mois 3emind, 4 mr. OmpeneneHHe YCKOPEHHs

Na00PaTOPHBIX 3aHATHHA

CHJIBI TshKecTH 1o cnocoOy beccenst, 6 mt.; Mastauk OGepGeka, 2 wT.; MaxoBoe Koneco, 4 mir.;
Ompenenenne  ckopoctd  3Byka; OmpeneneHMe OTHOIIGHWS — TEMIOEMKOCTeH, 2  mrT.;
JIabopaTopHOoe obopynoBanue: Habop 31eKTpom3MepuTeNbHBIX mpubopoB, 2 mrT.; Habop
000pyIOBaHYS TS BBIYMCIICHUS OTPEITHOCTEN M3MEPEHHH, 6 INT.

[Tomemenune s | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., nogkiroueHHBIX K cetd  "HHTepHer" w
CaMOCTOSITENTLHON paboThI | 00ecreunBaOIIUX ~ JAOCTYIl B OJJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYIO — Cpeay
00yJaronuxcs YHHBepcHTETA.

YuebHas AyAUTOPHS Ui | AyauropHast nocka; Kommuiekt yuebHoii medenu

MPOBEICHHS 3aHATHI

MPAKTHYECKUX 3aHATHI




