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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

OO6muii Kypc 6eCUIOTHBIX TPAHCTIOPTHBIX CUCTEM

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JTUCIUITJINHBI

(MOAY.JIA)

OIIK-3: Cnioco0eH NpUMMEHATHh COOTBETCTBYIOIIMI (PH3MKO-MaTeMATHYECKHUIl annapaT, MeTobl AHAJIM3a U MO/IeJIMPOBAHNS,
TeopeTHYecKOro 1 IKCIEePUMEHTAJIBLHOI0 UCCJIeJOBAHMS NIPU pelieHNnH NpogecCHOHAIBHBIX 32124

OIIK-3.2: HCMOHCTPI/IpyCT IIOHUMAHUC q)I/ISI/I‘{CCKI/IX SIBJICHUM U IPUMCHACT 3aKOHbBI MCXaHHUKH, TCPMOJUHAMUKHU, DJICKTPUIECCTBA U
Marie€Tuisma, OITUKH

B pe3yiabTaTe 0CBOCHUS JUCHUIIIMHBI Oﬁy‘lal()llll/lﬁ(!ﬂ JOJIZKCH

3.1|3nars:
3.1.1| - ¢usnveckre OCHOBHI MEXaHUKH;
3.1.2 | - oCHOBHBIC ITOHATHS, 3aKOHBI M MOJIEITH MEXaHUKH, IICKTPHYCCTBA M MarHETHU3Ma, KOJIeOAaHHH M BOJH, KBAHTOBOM
(GHU3UKH, MONIEKYIISIPHOHN (DM3UKH U TEPMOIWHAMUKH, ONITHKH, AaTOMHOM U SICPHOH (HHI3UKH;
3.1.3 [ - METOBI TEOPETHUYECKOTO M HKCIIEPUMEHTAIBHOTO HCCIICIOBaHNS B (pr3HKe.
3.2 | Ymerh:
3.2.1 | ucrionb30BaTh (pU3NUECKUE 3aKOHBI IPH aHAIIM3E U PEIIEHHHN MTPo0JIeM NpodheCCHOHANBHON eI TebHOCTH
3.3 | Biagers:
3.3.1 | MmeTomamu npoBeaeHUs (PU3NUECKUX U3MEpEeHNUil, MEeTOaMU KOPPEKTHOH OLIEHKH HOTPEIIHOCTEeH TP MPOBEACHUN
(bHU3HYECKOro 3KCIEPHMEHTA.
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJISA)
Bun HaumeHoBaHMe pa3fesioB H TeM /BH/I 3aHATHS/ Cemectp | Yacos | Jlutepatypa | IIpIlo
3aHATHSA / Kype ATroT
Pasnen | Pasges 1. OCHOBBI MEXaHUKH
Jlek Kunemaruxka /JIex/ 1 4 J1.1J11.4 0
Cp Kunematuka nmoctynarenbHOTO ¥ BpalaTeIbHOTO JBUKCHUS 1 8 JI1.4 0
MaTepUaTbHON TOYKH U TBeporo Temna. /Cp/
Jla6 OCHOBBI METOJIOB 00pabOTKH PE3yIbTATOB U3MEPEHUHN (HU3NIECKUX 1 2 JI1.4 J11.6 0
BenumuuH. OmnpeseneHye MIOTHOCTH Tell MPaBIIbHOM (opmMel.  /J1ab/
Jlex Junamuka /Jlex/ 1 4 JI1.1J11.4 0
JIab Omnpenenenue yCKOPEHHs CHIIBI TSKECTH 110 croco0y beccenst. 1 4 JI1.4 J11.6 0
OmnpeneneHne MOMEHTa HHEPLIMU MaXOBOTO KOJeca JUHAMHYIECKUM
MeTooM. M3ydeHrne OCHOBHOTO 3aKOHA IWHAMUKH BPAIaTeIILHOTO
JBIDKEHHS ¢ IOMOIIbo MasitHuka Obepoexa. /J1ad/
Cp JlMHaMuKa MocTynaTeIbHOrO IBIDKeHNUS Tell. OCHOBHBIE TEOPEMBI U 1 8 1.4 0
3aKOHbI. JIMHaMMKa BpalllaTeNbHOTO JBHXKEHHs TBepaoro Tena. PaboTta u
sHeprus B Mexanuke. /Cp/
Jlex Mexannueckue KoieOanus M BOJHBI /JIek/ 1 2 JI1.1J11.4 0
Cp Tlapmorndeckue konebanus. 3aTyxatomue konedbanus. CroxeHne 1 8 JI1.4 J11.6 0
konebanuii /Cp/




Paszmen | Pa3pen 2. OcHOBBI MoJIeKkyIsIpHOI pU3UKH
Jlex MonexynspHO-KHHeTHUeCcKas Teopust /Jlex/ JI1.1J11.4
Cp MonekynsapHo-kuHeTHYecKast Teopuss OCHOBHOE ypaBHEHHUE 6 J11.4
MOJIEKYISIPHO-KMHETUYECKOM TEOPUN HI€ANIbHOTO Ta3a. DIEMEHTHI
cratuctuku MakcBesuia u bonbimana. /Cp/
Jlex OCHOBBI TepMOAHHAMUKH /JIeK/ JIT.1J11.4
JIa6 H3MepeHue IUTHBI 3BYKOBOW BOJTHBI,CKOPOCTH 3BYKa M KO PHIIMEHTA 2 JI1.4 JI1.5
ITyaccona mo $a30BbIM cooTHOMIEHUSM. OTipe/ieNieHrne OTHOIICHHUS
yIENBHBIX TEMIOEMKOCTEH BO3yXa, U3MEPEHHBIX MPU HOCTOSHHOM
JIABJICHUH U MOCTOSIHHOM 00BbeMe MetonoM Kiiemana u Jlezopma /J1a6/
Cp OCHOBBI TEPMOIMHAMUKH. AHAJIU3 NIEPBOTO U BTOPOTO Havall 6 JI1.4
TepMoauHaMuKH. TeruioBbie MamuHbl /Cp/
Paznen | Pa3nen 3. JiekTpoMarHeTusm
Jlex Onekrpoctarnka /JIex/ 2 JI1.1J11.4
J1a6 HccnenoBanue snexTpocTarunyeckoro nosst. OnpeneneHne eMKOCTH 2 JI1.4J12.1
KOH/ICHCATOPOB METOAOM OAIITMCTHYECKOTO TajabBaHoMeTpa /J1ad/
Cp OnekrpocTarnueckoe mnoiue. HanpsokeHHOCTh U moTeHnual. [IpuHnun 8 JI1.4
cynepnosuuuu. [Ipumenenue teopemsr ["aycca s pacuera
AIEKTPHUYECKHX TTOJICH. DICKTPOEMKOCTh YeTHHEHHOTO TIPOBOIHUKA U
IUTOCKOTO KOHJEHCATOpa. DHEPTHs 3IeKTpocTaTnieckoro mois /Cp/
Jlex OnexrpoauHamuka /Jlex/ 2 JI1.1J11.4
JIa6 M3mepeHue conpoTUBIEHUS U ONIPEIETICHUE YIEIbHOTIO COIIPOTUBICHUS 2 JI1.4J12.1
npoBoHuKa. /J1ad/
Cp OnexrpoauHamuka. [TocrosHublid Tok. 3akoHbsl Oma. K.IT. 1. nctounuka 6 JI1.4
noctostHaoro Toka /Cp/
Jlex MaruauTtocTaTika. MarautHas HHAyKnus /JIex/ 6 JI1.1J11.4
Cp MarnutocTtatuka. MarautHoe nose. 3akoHsl Ammnepa, buo — Capapa — 6 JI1.4
Jlammaca u moiHOTO ToKa. Cuia Jlopernna. J[BikeHne 3apspKeHHBIX
94acTUI] B MarHuTHOM tiose /Cp/
JIab OrnpeienieHre TOPU30HTAIILHON COCTABIISIONICH HAMPSHKEHHOCTH 2 JI1.4
MarauTHoro mouist 3emutu. /J1a6/
Cp Marnutnas naaykuus. Teopus Makcemia. SIBjieHne 3J1eKTpOMarHuTHOM 8 JI1.4
naaykiud. CaMmonHAYKIus. MTHIyKTUBHOCTD. DKCTPATOKH 3aMBIKAHUS U
pa3MbIKaHUs d1eKTpryeckol 1enu. KonebarenbHbli KOHTYD.
OnexTpoMarHuTHbIe Konebarus /Cp/
HKP Texymmuit korTposs /MKP/ 2 JI1.4
Paznen | Pa3zgen 4. OnTuka
Jlex Odusnueckas ontuka /JIex/ 6 JI1.1 J11.4
Cp OCHOBHBbIE 3aKOHBI TeOMETpHUYECKON onTHkH. MHTepdepeHius u 20 JI1.4
nmudpaknus ceera. [Nomsapuzarms ceera /Cp/
Jla6 Onpenenenue riraBHOTO (POKYCHOTO pacCcTOsHUS TUH3. OnpeaencHre 8 JI1.2 J11.4
ToKa3aTesel MpeIoMIICHHS KHUIKOCTEH ¢ TOMOIIbIO pepakToMeTpa
A60e. OnpeneneHue ATUHBI BOJHBI H3Ty4SHHS J1a3epa MpH MOMOIIH
nudpaknnoHHON pemeTkH. /J1ad/
Jlex KganToBas ontuka /JIex/ 6 JI1.1J11.4
Cp KBanTOBas onTrka 3aKOHBI TEIUIOBOTO U3nydeHus U Goroaddekra /Cp/ 18 JI1.4
JIa6 Omnpenenenue TeMIepaTypbl pacKajJeHHOTO TeJla ONTUYECKUM 4 JI1.2 J11.4
metozoM. /J1ab/
HKP Texymuit xorTpons /MKP/ 2 1.4
Paznen | Paspen 5. ATtomHas u aaepHas Gpuzuka
Jlex Crpoenue aroma /JIex/ JI1.1 JI1.4
Cp Crpoenune atoma KBanTOBas nmpupo/ia cBETa U BOJIHOBbIE CBOMCTBA 18 JI1.4
yactuy /Cp/
J1ab I'pagyrnpoBka MOHOXpOMATOpPa MO CHEKTPY HUCITYCKAaHHU ATOMOB PTYTH. 4 JI1.4 JI1.5
HccenenoBanue crieKTpoB UCITYCKaHUS BOIOPOA U OTIpeiesieHUue
noctostaHoM Prnoepra /J1a6/
Jlex SAnepuas ¢pusuka /Jex/ JI1.1J11.4
Cp Snepuas ¢pusuka 3aKOH pagOaKTHBHOTO pacnaaa. SnepHbie 16 JI1.4 JI1.5

peaxuun /Cp/




HKP Texymmuit korTpons /MKP/ 2 2 JI1.1J11.3 0
J1.4

5. COAEP)KAHNE TUCOUIIIMHEL (MOLYJIST)

Paznien 1. OcHOBBI MEXAHUKHU

Tema 1.1. Kunemaruka

OneMeHTh! KUHeMaTHKU. Mozaenu B Mmexanuke. CucteMa orcuera. IlocTynarenbHoe ABUXKEHUE TBEPAOrO Tena. TpaekTopus, AIuHa
MyTH, BeKTOp nepemenieHus. CKoOpocTb U yCKOPEHHE TOUKU Kak IPOU3BOIHBIE paJuyca-BeKTopa o BpeMeHu. HopmanbHOE U
TaHTeHIMATbHOE ycKopenus. Kiaccudukanus BUJOB IBUKCHUS.

Tewma 1.2. lunamuka

Tpu 3axona nunamuky Herotona. IToHATHA Macchl ¥ CUIIbl. BUbI Ul B MEXaHUKE: TPEHUS, yOIPYTOCTH U TArOTeHUs. MMiynbc Tena.
Wmmynbc cunel. BHemHie 1 BHyTpeHHME CUITbl. 3aKOH COXpaHEeHHs UMITYlIbca MeXaHuueckoil cucteMsl. LleHTp Macc (LeHTp
MHEPLMH) MEXaHUYECKON CUCTEMBI U 3aKOH €I0 JIBU)KEHMUSL.

PaboTa mocTosSHHON M IepeMeHHOH CHIIBL. BrIpaxkeHHe paboThI CHIIBI Yepe3 KPUBOJIMHEHHBIN HHTErpajl. MOITHOCTh. JHEPrust Kak
YHHUBEpCcallbHas Mepa pa3Nu4HbIX (OpM ABMKEHMS U B3auMoecTBUs. KuHeTHueckas SHeprust MeXaHU4ecKoi CUCTEeMBI. 3aKOH
COXpaHEHHs] MEXaHUUECKOH HEPTUH U €r0 CBA3b C OJHOPOIHOCTHIO BpeMEHH. Y 1ap aOCONIOTHO YIIPYruX M HEYNPYTruX Tell.
MoMeHT uHepIK TBEPAOIo Tela OTHOCUTENbHO ocu. ITpumepsl ero Beruucnenus. Teopema Ilteiinepa. Moment cuiiel. OCHOBHOE
ypaBHEHHE TUHAMUKH BPAIIAaTeIbHOTO ABIKCHUS TBEPAOTO Tela OTHOCUTEIFHO HETIOABIDKHOM OCH. 3aKOH COXpAaHEHUSI MOMEHTa
UMITYJbCA U €T0 CBA3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

3aKoH BCEMUPHOTO TAroreHus. [loreHnyanbpHas 3Heprust MaTepUualbHON TOUKHM BO BHEIIHEM CHJIOBOM I10JIE U €€ CBA3b C CUJIOH,
JIeHCTBYIONIEH Ha MAaTEPUAIbHYIO TOUKY. 3aKOH COXPAaHEHUS! MEXAHUYECKOM SHEPIUU U €0 CBA3b C OJHOPOIHOCTBIO BPEMEHU.
JlaBneHue B )KUAKOCTH U raze. Exnnunsl usmepenus aasienus. 3akonsl [lackans u Apxumena. TeueHue uneanbHON )KUAKOCTH.
YpaBHeHHE HEPa3phIBHOCTH. Y paBHEHUE bepHymm v cieacTBus u3 Hero. Teuenne Ba3kon xuakoctu. opmynsl HetoToHa 1
Crokca. KoaddurpeHT BA3KOCTH U METOBI €TO OIPEIACICHHS.

Tema 1.3. Mexannueckre Koye0aHNUs U BOTHBI

I'apmoHnueckue Ko1eOaHus U X XapakrepucTuky. JuddepeHunanbHoe ypaBHEHHE TapMOHUYECKUX KosieOanui. [TpyKMHHBIH,
(u3MUeCKHi 1 MaTeMaTHIECKUH MasTHUKHA. DHEPTUs TapMOHHYIECKUX KoeOaHuid. ClioxeHHe TapMOHIHYECKAX KoJieOaHUiT 0THOTO
HaIpaBJIeHUs U OJMHAKOBOM 4acTOTHL. buenue.

CnoxeHus B3aMHO MEPIeHANKYSIPHBIX Konebanuit. @urypsl Jlnccaxy. 3aTyxaromue 1 BRIHYKICHHbIE Koebanus. PezonaHc.
BosHoBbIe nporieccel. MexaHu3M 00pa3oBaHus MEXaHWYECKHUX BOJIH B ynpyroii cperne. [IpoonbHble 1 IonepeyHble BOIHBI.
YpaBHeHHe TUIOCKOH Oeryiei BoHbI. [[JTnHA BOJHBI M BOJIHOBOE YHCIIO.

Paznen 2. OCHOBBI MOJIEKYIISIPHOW (U3UKH

Tewma 2.1. MonekynsipHO-KUHETHYECKAs TEOPHUS

OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcnoBHoe ypaBHeHue MKT uneanbHbIX razos.
Cpensss KHHeTHYIecKasi SHeprust MoneKyil. MolIeKkyIsIpHO-KMHETHYECKOe TOJIKOBaHUE aOCOIIOTHON TeMIepaTyphl.

DJIeMEHTBI CTATUCTUYECKOH (M3UKH. 3aKOH MakcBeluia I pacipeielIeHHs: MOJIEKYIT HIECAILHOTO Ia3a 110 CKOPOCTSIM.
Bapomerprueckas Gpopmyna. 3akoH boxbiiMaHa [uIs pacIipefeeH s YacTUI] BO BHEIITHEM MTOTEHIINATIBHOM 11oJie. CpeaHee YrcIio
CTOJIKHOBEHHUH U CpeqHss ATHHA CBOOOAHOrO Mpodera MOIeKyIl.

OmneitHOe o6ocHoBarre MKT. JTuddy3usi, TemIonpoBoHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HproToHA.

Tema 2.2. TepmoauHamuka

Bayrpennss seprust. Unucno creneneit cBoOOABI MOIEKYI. 3aKOH PaBHOMEPHOT'O PACHPEISIICHNS SHEPTUH 10 CTETIEHSIM CBOOOIBL.
IlepBoe Hauano TepMoanHaMUKH. PaboTa raza npu u3mMeHeHuu ero oobema. TermnoeMKocTb MakpocucTeMbl. MossipHast
TEMJI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UI€ANIHOTO Ta3a OT BUja nporiecca. [IpuMeneHne nepBoro Hadaaa TEPMOJIUHAMHUKH K
n3omporneccaM. AnuabaTHbIi mporecc. Y paBHenue [lyaccona.

Kpyrossie nmponeccel. O6paTumsble u HeoOpaTuMmble mpouecchl. Lukia KapHo u ero k.IL.A. u1d uaeaasHOro rasza. Bropoe Hauano
TepMoauHaMuKu. IloHsATHE 06 SHTpONUH, €€ CTATUCTUYECKOE TOJIKOBAHHE.

CuItel ¥ TOTEHIIMATIBHAS SHEPTHS MEKMOJICKYIIIPHOTO B3auMoieHcTBISL. D ek THBHBIN qraMeTp MoJeKyl. Y paBHeHHe BaH-1ep-
Baannca. ®azoBsie nepexonst 1 u 2 pona. Kputnueckoe coctosiaue. TpoiiHas Touka. OcoOOEHHOCTH TBEPAOTO U )KUAKOTO COCTOSTHUIMA
BemecTBa. IloBepxHOoCcTHOE HaTspKeHHe. CMadunBaHue. KanunmspHele SBICHUS.

Paznen 3. DnexkrpoMarueTusm

Tema 3.1. DnexTpocTaTika

3akon Kynona. Hanpsi’keHHOCTb U CHJIOBBIE IMHUY HANPSKEHHOCTH 3JeKTpudeckoro nois. [Ipuniun cynepnosunun
aiekTpudeckux noiseil. [Ipumep pacuera HanpsHKEHHOCTH 1OJIS, CO37aBaeMoi cucTeMOoH 3apsaa0B. [10Tok BeKTOpa HANPSKEHHOCTH
anexkTpudeckoro noiia. Teopema Octporpanckoro-I'aycca

PaboTa cuit 3eKTpUIecKoro moJs 1o nepeMerieHuro 3apsaa. Liupkynanus BeKTopa HanpsbkeHHOCTU. [loTeHInanbHbIi XapakTep
JNIEKTPOCTATUYECKOr0 Noud. [ToTeHnnan anekTpu4ecKoro mojis. DKBUIMOTEHIIHATbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMANA C
HaMpPSHKEHHOCTBIO NOJISL. DIEKTPUUECKOE MOJIE B AUANEKTPUKAX. TUIIBI TU3IEKTPUKOB. Byl nonspusanuu. Bekrop nonspusanuu.
IIpoBOAHUKH B 3IEKTPOCTATUUECKOM IoJe. DIEKTPOEMKOCTh poBoAHUKA. KoHneHcaTops! 1 ux BuAbl. DopMylia IOCKOTo
koHJeHcaTopa. CrocoObl coeTMHEeHHs KOHIEHCATOPOB B 0aTapeto. DHeprus 1eKTpocTaTudeckoro noist. O6bEMHas MIOTHOCTh
SHEPIUU.

Tema 3.2. DnexkTpoarHaMuKa

ITocTostHHBII dMeKTpUYecKuil TOK. Buiel HocuTenei 3apsina B pa3inuHbix cpenax. Cuna Toka. Bektop miotHoctu Toka. 9C
UCTOYHMKA TOKa. 3akoH OMa 1115 ydacTKa U noaHoi nenu. CompoTuBIeHHe U TPOBOJUMOCTb NPOBOJIHUKOB, HX TeMIEpaTypHas
3aBUCUMOCTb. PacueT conpoTUBICHUH IPU Pa3IUYHbIX BUAX COCAUHEHHM.

PaboTa 1 MOITHOCTH 31eKTpHUYecKoro Toka. 3axoH Jlxoynsa-Jlenma. [Ipasuna Kupxroda n npuMeHeHne UX K pacdeTy




pa3BeTBIEHHBIX Lieneil.

Tema 3.3 MaruurocraTika

Marnutsoe nosne. Munykuus MmarautHoro nosst. CuiioBble IMHUMA MarHUTHOTO IOJIsL, €r0 BUXPEBOU XapakTep. 3akoH Ammepa i
CHUJIBL, ACUCTBYIOLIEH HA IPOBOJHUK ¢ TOKOM. [IpaBuio neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOoHTyp ¢ TokoM B
MarHutHoM nose. [Ipusnun pa6oTs! anektpoasurarens. 3akoH buo-Casapa-Jlannaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
roJiei (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJEHCTBHUS IapaJlIeIbHBIX TOKOB. 3aKOHBI AMIiepa. JIBH>keHME 3apsKEHHBIX YaCTULl B MATHUTHOM nosie. Cuia
Jlopenna. Hupxymsuus sektopa H u B. 3akon nomHoro Toka. MarHuTHOE moJe coleHonaa U Topousa. I1oTok BeKkTopa MarHUTHOU
unaykiuu. Teopema ["aycca s nmonst B. Ilotok BekTopa B uepes conenous.

Tema 3.4. MarnutHas unaykuus. Teopust Makcsenia

Paborta o mepeMenennio NpoOBOAHMKA U KOHTYPa C TOKOM B MAarHUTHOM I0JIe. DJEeKTPOMAarHUTHas MHIYKIWsA. 3akoH Dapanes u
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [Ipasuno Jlenua. SIBnenue camonHAyKIMU. HOAYKTUBHOCTD KOHTYpa. DJ1C
CaMOMHIYKIMY. B3anmuas nHayknus. MarauTHOE 1oJie B BEIIeCTBE. THIIbI MArHETHKOB (Ana-, napa- U heppOMarHeTUKH), UX
¢m3mueckas npupona. HamaramaeHHOCT. MarHuTHas IpoHHIaeMoCTh BemecTBa. OCHOBEI Teopnu MakcBeiuia. Tok cMemeHns.
YpaBHenus Makcseia B uHTerpansHoit ¢opme.IlonsaTtue o mepemenHoM Toke. OMUUECcKOe, peakTUBHOE (EMKOCTHOE U
UHIYKTHBHOE) 1 MOJHOE COMPOTHUBJIEHHS LIETIH TepeMEHHOro Toka. 3akoH OMa JUIsl ey IePEMEHHOr0 Toka. MOIIHOCTb,
BblJIEIIsI€Mas] B LIENX IIEPEMEHHOTO TOKA.

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

Pasnen 4. Ontuka

Tema 4.1. ®usndeckas ONTHKA

OCHOBHBIE 3aKOHBI F€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomieHus. Mx dusuyeckuii cmbici.
SIBneHUE TIOTHOTO BHYTpeHHETO oTpakeHns. CBetoBoabl. Cheprueckue 3epkana. Popmyna 3epkana. [loctpoerne n3o0paxeHnit.
Tonkwue nun3b1. @opMmyna uH3EL [locTpoeHue H300paKeHHUH.

BounHOBast aneKTpoMarHuTHas IpUpoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u amiHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepennus ceera. MeTtons! HabmoneHus nHTepdepeniyn ceera. Pacuer
naTepdepernun B onbite FOHTa. IHTepdepeHnns cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TOJIIMHEI X PaBHOTO HAKJIOHA.
Konpua Hetotona. IIpuMenenne nHTepdEepeHINy B HayKe U TeXHUKE.

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

Ionspuzauus ceera. EcrecTBeHHBIN U MONSPU30BaHHBIH cBeT. 3akoH Matoca. [Tonspuzaius cBeTa mpyu OTPaKEHUHU U
NPEeJIOMJIEHUH Ha TPaHUILE JBYX IU3IEKTPUKOB. 3akoH bprocrepa. JIBoiiHoe mydenpenomiuenue. ITpusma Hukomns. Ionsponast n
HOJISIPU3aLUOHHBIE IPU3MBL.

HckycctBenHas ontudeckas aHn3oTponus. Dddexts! Keppa u @apanes. OnTudecky akTHBHBIE BeliecTsa. Jlucmepcus ceera.
DJIeMEeHTBI JJICKTPOHHO TeopHH aucnepcuu ceera. [lornomenue (adbcopOuus) ceera. 3akon Byrepa.

Tema 4.2. KBanToBas onruka

TemnoBoe U3ITydeHHE U €T0 XapaKTePUCTUKH. AGCONIIOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonpmana.
Pacnipenenenue sHepruu B crieKTpe abCOMIOTHO YepHOro Tena. 3akoH cMenienus Buna. @opmyna Penes-/xunca.

Ssnenue porodrdpdexra. Buennnit poTodrddekT u ero 3akoHbl. PoTOHBI. YpaBHeHHE DHHIITEHHA T BHEMTHET0 (hoTodddekra.
Macca n ummynsc ¢portoHa. JaBnenne cBera. OnbiTel JleOenena. Jlazeps!, mprHINN EWCTBHSA, YCTPOICTBO M IPUMEHEHHE.

Paznen 5. AtomHas u sigepHas Gu3nka

Tema 5.1. Ctpoenue aroma

Mopnemnu aromoB Tomricona u Pesepdopaa. OMmupryaeckre 3aKOHOMEPHOCTH B CIICKTPaX UCITYCKAHHS U MOTJIOIIEHHS aTOMOB.
®opmyna Punbepra. Jlunerdarsiii ciektp aroma Bogopoaa. OCHOBHBIE CEPUU CIIEKTPATbHBIX JTMHHUM.

Bouna Jlyn ne Bpoitnst. OnbITHOe 060CHOBaHNE KOPIYCKYJIIPHO-BOJIHOBOT'O JAyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeomnpeneneHHocTel [ei3eHOepra kak mposiBIICHHE KOPITYCKYIISIPHO-BOJIHOBOTO JTyalli3Ma CBOMCTB MaTtepu. BoHoOBast hyHKITUS 1
ee craTucTuuecKuil cmpici. YpaBHeHue IlIpénunrepa ans craMoHapHBIX COCTOSHUN.

IMoctynarst bopa. bopoBckas Teopust atoma BOJOPOJIa U BOAOPOAONOA00HOT0 HOHA. ATOM BOAOPO/a B KBAHTOBOI MEXaHUKE.
Kganrtossle uncna. CriuH 31ekTpoHa. CiuHoBoe KBaHTOBOE yucio. [Ipunuun ITaynu. Pacnpenenenne 3J1eKTPOHOB IO COCTOSIHUSIM.
Tema 5.2. Snepras ¢pusnka

Pentrenosckue cnekTpsl. 3akoH I'. Mosznu. Ilornomienre, CioHTaHHOE U BBIHYKICHHOE U3ydeHue. [IoHsTue 06 onTuiaeckux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jledekt maccsl n
SHEprus CBs3u sApa.B3anMozeiicTBre HYKJIOHOB M MOHATHE O CBOMCTBAX M NMPUPOJE sAepHBIX cuil. Moaenu sinpa. PagroakTuBHOE
U3JIydeHHEe U €ro BUABL. 3aKOH PaJHOaKTUBHOIO paclana. 3aKOHOMEPHOCTH U IIPOHCXOXKACHHE anb(da, OeTa - U raMMa-u3ITydeHNUs
aToMHBIX saep.IloHsATHE 0 AAepHBIX peakIUAX U UX OCHOBHBIX TUNaxX. McKyccTBeHHas paJloaKTUBHOCTS. JleleHue TSHKETbIX saep.
Llerrnas peakmms menenns. [loHsTHE 0 SOEpHON PHepreTHKe. Peakmms cuHTe3a aToMHBIX sep. [Ipobiema ynpapisieMbIx
TEPMOSIIEPHBIX pEaKIHid. DIIeMeHTapHbIe YacTHIEL. VX Kiaccudukamnms.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

BrimonHeHue 1 3amuTa 1abopaTopHbEIX paboT
BrimonHeHne caMOCTOSATENBFHBIX PadoT




3auer
DK3aMeH

6.2. Tembl NUCLMEHHBIX PadoT

He npemxycMOTpeHO y4eOHBIM IITaHOM

6.3. KonTpoabHbIe BONPOCHI U 3aaHUS

OIIK-3: CnocobeHn IIPUMCEHATH COOTBGTCTByIOH.II/Iﬁ (I)I/ISI/IKO-MaTeMaTI/I‘{CCKI/Iﬁ armapar, METOJAbl aHaJIn3a U MOACIIMPOBaHNA,
TCOPECTHUUCCKOI'O U SKCIICPUMCHTAJIBHOI'O0 HCCIICAOBAHNS IIPU PECIICHUHN HpO(I)GCCI/IOHaJ'IBHLIX 3a1aq

OTKpBITEIE BOIIPOCEHI

Bompoc Nel

OnummTe Tporece H3MepeHns K03 PUITHEeHTa TPEHNS CKOIBKEHUS MEXITY ABYyMsI TOBEepXHOCTSIMHU. Kakue mapaMeTpsl HE0OX0AnMO
KOHTPOJIHPOBATh IIPH NPOBEACHUH 3KCIEPHMEHTA?

OtBer:

Jast u3sMepeHust ko3 QUINEHTa TPEHHS CKOTBKEHUS MEXY ABYMS IIOBEPXHOCTSIMU OOBIYHO HCIIOIB3YeTCSl METOZ HAKIIOHA
wrockocTi. OMH 13 00BEKTOB TOMEIIAeTC sl Ha HAKIIOHHYIO INIOCKOCTB, U IIOCTETIEHHO YBEJTMYUBACTCS YOI HAKJIOHA 1O MOMEHTa
Havasa ckoibxeHns. Koo duiuent TpeHnst pacCUMTHIBASTCS KaK TAaHT'€HC YIila HAKJIOHA. BayKHO KOHTPOIMPOBATh YUCTOTY
HOBEPXHOCTEH, paBHOMEPHOCTD IPUJIOKEHHUS HAarpy3KH M OTCYTCTBHE BUOpaLIUiA.

Bomnpoc 2:

OOBsicHUTE, KaK M3MEPUTH CKOPOCTB PAacIIPOCTPAHEHHUS 3BYKOBBIX BOJIH B cpejie. Kakue MeToabl HCTIONB3YIOTCS IS 3TOTO U KaKHe
(hakTOpBI HY’)KHO YUHUTHIBATH?

Ortser:

CKOpOCTh PacIIpOCTPaHEHHUS 3BYKOBBIX BOJIH B CPE/ie H3MEPSETCS C IOMOIIBI0 METOI0B, OCHOBAHHBIX HA PETUCTPAIH BPEMEHH
HPOXOXKJCHHS 3BYKOBOW BOJIHBI MEXKY IBYMS TOUKaMHM. VICIIONB3YIOTCS YIIbTPa3BYKOBBIE JaTYUKHU WK MUKpOQoHBI. BaskHo
YUUTBIBATh TEMIIEPATYPY CPEbl, BIAXXHOCTh M HAIMYHE NPEIATCTBHIM, KOTOPBIC MOTYT HOBIHMATH Ha PACIPOCTPaHEHHE 3BYyKa.

BaKpLITI)Ie BOIIPOCHI C OATHUM NPABUWIBHBIM OTBETOM

Bompoc Ne3

Kaxoii 3akoH onMchIBaeT ABMKEHUE Tella 0] BO3/I€UCTBUEM BHEIIHEH CHIIBI?
a) 3aKOH BCEMHPHOTO TSTOTEHUS

b) Bropoii 3akon HeroToHa

c¢) Tperuii 3axon HeroTona

d) 3axoH coxpaHEHHs YHEPrHU

IIpaBusbHbIi 0TBET: b) Bropoii 3akon HeioToHa

Bompoc Ned

Kakoii mprbop UCIOIb3yeTcs A1l K3MEPEHHUS CKOPOCTHU 3BYKA B Bojie?
a) ['maponoxaTtop

b) Dxomnot

¢) Conorpad

d) [laTuuk gaBiaeHUSA

[IpaBunbHbIi 0TBET: a) ['naponokarop

3aKpLITI>Ie BOIIPOCHI C HECKOJIBKUMHU MTPABUIIbHBIMU OTBETAMHU

Bomnpoc Ne5

Kaxkue (akTops! BIUSIOT Ha CTAaOMIBHOCTE CyJHA HA Boxe?
a) ®opma Kopiryca

b) Pactipenenenre rpy3oB

¢) Bricora naygBogHOTO G0pTa

d) I'myOuna ocaaxu

ITpaBunbHBIE OTBETHI: &, b, ¢, d

Bonpoc Ne6

Kakue npubops! HCIONB3YIOTCS A1 U3MEPEHUSI MArHUTHOTO TS ?
a) Kommac

b) Maraurometp

c¢) lanpBanomeTp

d) Karymika HHAYKTHBHOCTH

IMTpaBuisHEIE OTBETHL: b, d

BOHpOCbI Ha YCTAaHOBJICHHC IOCJIEA0OBATCIBHOCTH

Bompoc Ne7

YcranoBure MPaBUJIBbHYIO TOCICAOBATCIILHOCTD ITAr0OB IPU MPOBECACHUU DKCIIEPUMEHTA 110 UBMEPEHUTIO CKOPOCTHU 3BYKaA B BO3IYyXE!:
L. INoaxmovyeHne MUKPO(POHOB K PETHCTPHPYIOLIEMY YCTPOHCTBY.

2. H3MepeHHe BPEMCHHU MNPOXOXKACHHUS 3BYKa MCKIAY MI/IKpO(i)OHaMI/I.




3. Pacuer ckopocTH 3ByKa IO U3BECTHBIM PACCTOSHUSAM U BPEMEHU.
4. Hactpotiika paccTosiHul MeXTy MHUKPOGhOHAMHU.
ITpaBunbHas nocnenoBarenbHoCcTh: 4 — 1 — 2 — 3

Bompoc Ne8

VYcraHoBHTE MOCIIEA0BATENBHOCTD 11ar0B ITPU HACTPOIKE 1a3epPHOT0 JalbHOMEpPA A U3MEPEHUs] PACCTOSHUSL:
1. Hactpolika npueMHuKa CUrHazA.

2. INoaxmrodyeHne UCTOUHNKA MTUTAHUS.

3. Hacrpoiika nepegatomiero nasepa.

4. W3mepenue paccTosHusl.

IIpaBunbHas nocnenoBaTenbHOCTh: 2 — 3 — 1 — 4
Bormpock! Ha ycTaHOBJIEHHE COOTBETCTBHS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY (DU3UUCCKUMHU SIBICHUSMH U IPUOOPAMH, HCIIOJIB3YEMBIMHU JUISL MX U3yYCHHS:
dusnyeckoe sSBICHUE [pubop

a) DnektpuuectBo 1) AMmepmeTp

b) Maruetusm 2) Komnac

¢) OnTuyeckue 3P eKThI 3) CnekTpomMeTp
d) PammoaktuBHOCTE 4) I'efirepoBCKHMii CUSTUMK
IIpaBuIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3UUECKUMH BEIMYMHAMH U UX €AMHHUIIAMU H3MepeHHus B MexXIyHapoaHO! cUCTeMe eAMHHMI
(Cn:

duzndeckast BEIHMIHNHA Enmuanma usmepeHus
a) Cuma 1) Hetoton

b) Pabora 2) [Ixxoynb

¢) MomHocTh 3) Barr

d) Oneprus 4) Jxoynb

IIpaBuUIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d—4)

OTKpBITBIE BOIIPOCEHI

Bomnpoc Nel

OO0BbsicHHUTE, KaK POUCXOIUT MPETIOMIIEHHE CBETa Ha TPaHUIIE ABYX CPEJl C pa3HBIMU MMOKa3aTesMu npeinomiieHus. Kakue gakropsr
BIIMSIOT Ha YTOJ MPEIOMIICHUS?

OrtBeT:

IIpenoMiieHre cBeTa MMPOUCXOTUT, KOTIA CBET MEPEXOIUT U3 OJHOU CPEIBl B APYTYIO C pa3IMIHBIM ITOKa3aTeNIeM MTPETOMIICHUS.
Yron npeinomIiieHusI ONpeaeseTcs] OTHOIEHHEM CHHYCOB YIIIOB Ma/IeHHsI U PeJIOMIIeHHs, coraacHo 3akoHy Cremna-/lexapra. Ha
YroJI MPEJIOMIICHHS BIUSIOT MOKa3aTe I MPEToMIIEHHsI 00eUX Cpejl, YroJl TaieHHs CBeTa U THHA BOJIHBI CBETA.

Bonpoc Ne2

OO0BbscHUTE, KaK POUCXOIUT HOTOdIPPEKT u Kakue (pakTophl BIUAIOT HA €r0 UHTEHCUBHOCTH. Kakue MaTepuaisl Hauboee
3(h(HEKTUBHO TEMOHCTPUPYIOT POTOIDDEKT?

Ortsert:

DoT03(h(heKT — 3TO SIBICHUE, IPU KOTOPOM CBET BHIOMBAET JIEKTPOHBI I3 IOBEPXHOCTH MaTepuana. IHTeHCHBHOCTH (hoTodddexra
3aBHCHUT OT YAaCTOTHI CBETA, €0 MHTCHCHBHOCTH M CBOMCTB MaTepuaia. MaTtepualbl ¢ HU3KOI paboTol BBIX0/Ia 3JIEKTPOHA, TaKHe
KaK MIeJI0YHbIC METAJUTbI, Hanbosee 3PPEKTHBHO MPOSBISIOT POTOIDPEKT.

3aKprTbIe BOIIPOCHI ¢ OAHUM PABUJIBHBIM OTBETOM

Bompoc Ne3

Kaxkoit mpubop ucnonas3yercs Al U3MEpeHUs JUINHBI BOJIHBI CBeTa?
a) Cnekrpometp

b) ®orometp

c¢) Uuarepdepomerp

d) Mukpockon




IIpaBunbHbIil 0TBET: a) CEeKTpOMeTp

Bompoc Ned

Kakoii anemeHT nepruoauaeckoil TabIUIBl UMEET HanOOoJblIee KOINIECTBO IIPOTOHOB B siApe?
a) Ypau

b) [Tnyronuit

¢) Papmit

d) Kanudopanit

[IpaBuibHBIi OTBET: a) YpaH

BaKpLITI)Ie BOIIPOCHI C HECKOJILKUMU ITPABUIIbHBIMU OTBETAMU

Bompoc Ne5

Kakue MeToIBI HCIIONB3YIOTCS AL OOHAPYKEHHSI PaIHOAKTUBHBIX HCTOYHUKOB?
a) l'amma-criekTpomeTpus

b) leTekTopbl HOHU3UPYIOLIECTO H3ITYICHHUS

¢) PertrenoduryopecieHTHBIN aHAIN3

d) DnexkTpoHHAsE MUKPOCKOIIHUS

IIpaBusibHBIE OTBETHL: @, b

Bonpoc Ne6

Kakue npuOops! HCHIONB3YIOTCA AL HCCIEAOBAHUS ONTHYECKHUX CBOIICTB MaTepHanon?
a) CriektpooTomMeTp

b) IMomspumerp

c) Peppaxkromerp

d) Kanubparop

[IpaBuitbHBIE OTBETHL: 2, b, C

BOHpOCLI Ha YCTAHOBJICHHC OCJIEAOBATCIBHOCTH

Bonpoc Ne7

YcraHOBHTE MPAaBIIBHYIO TIOCIEI0BATENBHOCTD 3TAIIOB MIPOLECcca SIEPHOTO CHHTE3A:
I. OO6pa3zoBaHue renusl.

2. CoenuHeHne ABYyX aTOMOB BOJOPOJA.

3. BricBOOOXKIEHNE YHEPIHH.

4. DopMHPOBaHHE HOBOII MaTepUH.

[IpaBuiibHas TOCTENOBATENBHOCTD: 2 — 4 — 1 — 3

Bompoc Ne8

YcraHOoBHTE MPAaBIIIBHYIO TOCIEI0BATENBHOCTD IAT0B MPH MIPOBEICHUH KCIIEPUMEHTA 110 HHTep(EepeHIUH CBETa:
L. Habnronenue u perucrpamys HHTEpHEpeHIUOHHON KapTHHBIL.

2. YcTaHOBKa UCTOYHMKA KOTE€PEHTHOTO CBETA.

3. YcraHOBKa 9KpaHa A HaOMIOAEHUsS HHTepGhEPEeHITHH.

4. PerynupoBaHue paccTOSHUS MEXAYy UCTOUHMKOM CBETa U SKPAHOM.

IIpaBunbHas nocnenoBaTenbHOCTh: 2 — 4 — 3 — 1
Bomnpocs! Ha ycTaHOBIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY (DU3UUCCKUMU SIBIICHUSIMH U MX IPUMECHCHUEM B TEXHHUKE:
duznvecKoe sBICHHE [IpuMeHeHHE B TEXHUKE

a) ®otorddexT 1) ConHeunsle GaTapen

b) SAnepusiit cuate3 2) Jlazepst

¢) Marnutnoe none 3) Kommacer

d) DrekTpoMarHUTHAS WHIYKIIHS 4) T'enepanus 3IEKTPOIHEPTHHI

IIpaBuIbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXTY (PM3HUCCKUMU SBICHUSIMH B ONTHKE M MIX OTIIMCAHUEM:
Duzndeckoe SBICHHE Omnucanne

a) Judpaxuus 1) PaznoxeHue cBeTa Ha CHEKTpajbHBIC I[BETA

b) IIpenomnenne 2) Nsrubanne CBETOBBIX BOJH IIPH MPOXOXKICHUH dYepe3 Mperpamsy
¢) ducnepcus 3) V3MeHeHne HalpaBieHUS CBETA IIPH IEPEXOME U3 OTHOH CPeasl B APYTYIO

d) Unrepdepenuus 4) IlepekpriTue CBETOBBIX BOJIH, MPUBOISIIEE K YCHICHHIO MM OCIa0JIeHUI0 MHTEHCUBHOCTH CBETa




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

6.4. Meronmueckue MaTepuaJibl, Onpeae/sonue npoueaypbl OHeHUBaHUA

MerToauKa OLIEHKH 3K3aMeHa MO JUCLUIINHE

Teoperndeckast yacTh 3K3aMeHa 110 JUCHUILIMHE TPEICTABISAET cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPONICHHOTO MaTepHaa -
TE€PMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoi 9acTu 0O0ydaromuiics, Ui Kaka0ro 3a1aHus, (GOpMyIUpyeT IPaBIUIbHbIE C €r0 TOYKH 3PEHHS OTBETHL.
3a7aHie CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHbIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3afaHue
CUYHUTAETCSl HEBBITIOIHEHHBIM.

IIpakTHyeckas 4acTh dK3aMEHa 110 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAPABJICHHbIE HA BBIABICHHE BO3MOXKHOCTY IPAKTUYECKOIO
HNPUMEHEHUS! KOHKPETHOT'O TEOPETHUECKOTO paszena.

OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNBTATOB BBIIIOJIHEHUS TEOPETHUECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
MPUBECHHBIMH HIDKE TPSOOBaHUIMH.

5 (oTaM4HO) >85 Bce 3aaHust BBINOIHEHB! B COOTBETCTBUM C TPEOOBaHUAMH, B IOJHOM 0ObeMe U 0e3 OIIHOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIIONHEHBI B COOTBETCTBHH C TPEOOBAHMAMH, B 00BEME JOCTATOYHOM IS OOIIEro
(hyHKIIMOHUPOBAHMS CHCTEMBI HJIH BBITIOJTHEHO JBA 33/IaHUS B COOTBETCTBHU C TPEOOBAHUSAMH, B IIOJIHOM 00BeMe 1 03 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHUil B COOTBETCTBUU C TpeOOBaHUSIMH, B 00BEMe
JOCTaTOYHOM IS 00IIEero (QYHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyIOBIETBOPUTEIIHHO) <50 BrimonHeHO MeHee BYX 3aIaHUM B COOTBETCTBHH C TPEOOBAaHWAMH, B 00beMe

JOCTaTOYHOM JUIA 00IIeTO (DYHKIIHOHUPOBAHUS CUCTEMBI
HToroselii 0at 3a 5Kk3aMeH BBICTABIISETCS 10 OLEHKE XyAllel yacTi. B CIOpHBIX cilydasx NpenojaaBaTellb BIPaBe 3a1aBaTh
YTOUHSIOIIUE BOIPOCHI U 1aBaTh JONOJHUTENIbHbIE IPAKTHUECKUE 3aJaHUA.

MeTtoauka OIleHKH 3a4eTa 110 JUCIHUILIMHE

3ayeT 1Mo AUCHHUILIMHE BBICTABISETCS [0 PE3yNIbTaTaM CHCTEMATHYECKON PabOThl CTYICHTA B TEUCHHE CEMeCTpa.

MeTtoauka oIeHKH JIabOpaTOPHBIX paboT

CTyneHT IOJKEeH BBIIOJIHUTG U 3aIIUTUTH BCE TaOOpaToOpHbIE PabOThI, MPeIyCMOTPEHHbIE TIPOrPAaMMOI TUCIUIIIHHBL.
JlabopaTopHas paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YAOBICTBOPUTEIBFHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOJIBHBIX
BOITPOCOB, MPUBCACHHBIX B KOHIIC Ka)l(I[Oﬁ pa6OTI>I B J'Ia60paTOpHOM MPAKTUKYME, a TAKXKC BBIIIOJIHCHHUS TCCTOBBIX 3a£[aHPII>i 10 TEMEC
paboThI HA YCMOTPEHHE MPEToIaBaTesei.

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

7.1 Pexomenayemast 1uTepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, oA

JI1.1 | Tpodpumona Taucus Kypc ¢uznku: yaed. mocobue it HHKESHEp.-TEXH. CIEIl. BY30B Mocksa: Axanemus, 2010
MBanoBHa

JI1.2 | Curumos Brnagucnas | Onruxa. @usnka aToma: 1a60paTOPHBIA IPAKTUKYM IO (HH3HUKE Hosocubupck: CI'YBT,
HBanoBuy, 2016

IIporononosa Huna
ITaBnoBHa

JI1.3 | Buxkynos C. B., Ousnka: cOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpoiakuna E. T.

JI1.4 | C.B. Bukymnos, B.1. ®dmsuka: yued. mocodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017

Tpoiakuna, A.C.
SIpocnasuesa

JI1.5 |Hwuxurenko AHatomuii |JlabGopaTopHBIH IPAKTHKYM ITO MOJNEKYISIPHON (H3HKE: TPAKTHKYM Hosocubupck: CI'YBT,
I'eopruesuu, SkoBies 2019

Buagumup
Huxonaesuu,
CurumoB Bnanucnas
WBanosuy, TpeiHKKHA
Enena TpanuesHna,
IIporononosa Huna
ITaBnoBHa, ['omoBanoB
Muxaun Hukonaesuu




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




