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OO6m1ast TpyaA0EMKOCTh 53ET

YacoB o yaeOHOMY ITaHy 180 Bupgs! koHTpOIIA Ha Kypcax:
B TOM 4YHCIIE: SK3aMeHsbl |
ayIUTOPHBIE 3aHATHUS 20
caMmocTosTeNbHast pabora 138
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnku aBnsercs oOmeHaydHOH TUCIIMIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKe U 3HAHHUAX O IIPHPOAE U
IIPUPOTHBIX SBIEHUAX, IPUOOPETEHHBIX CTYCHTAMH, KaK NP U3YUYCHUH HIKOJIBHBIX KYPCOB, TaK U B TIOBCEIHEBHOM
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.1.1

WHocTpaHHBIH SI3BbIK

2.12

Wudopmarnka

2.13

HUctopus (ucropust Poccun, BceoOiiast uctopus)

2.14

Maremaruka

2.1.5

HaueprarenbHast reoMeTpus 1 HHXXCHEpHas Tpaduka

2.1.6

Xumus

2.2

JucumInHbI 1 NPAKTHKH, UIS1 KOTOPBIX 0CBOEHHE JAHHOM TUCHUNINHBI (MOXY/Is1) HE00X0IUMO KaK
npeiIecTBYIOIIee:

2.2.1

Wudopmarnka

222

[pakTHKa 10 MOIYYCHUIO IEPBUYHBIX TPOPECCHOHANBHBIX YMCHHUI U HABBIKOB (B TOM YHCIIC IIEPBUYHBIX YMCHUH 1
HAaBBIKOB HAyYHO-HCCIICIOBATEIHCKOM JIEITETHHOCTH)

223

dunocodus

224

HHdopMannoHHbIE TEXHOIOTHH

225

[Ipennuniomuas npakTuka

2.2.6

Wndopmarnka

227

[pakTHKa 10 MOJYYCHUIO MEPBUYHBIX TPOPECCHOHANBHBIX YMEHHUI U HABBIKOB (B TOM YHCIIC IEPBUYHBIX YMCHUH 1
HAaBBIKOB HAyYHO-HCCIICAOBATEIBCKOM IEITETHHOCTH)

228

dunocodus

229

HHdpopmMannoHHbIE TEXHOIOTHH

2.2.10

Hpe}l}]I/IHJ’IOMHaﬂ IMpaKTUKa

3. KOMIIETEHIIMA OBYYAIOIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

YK-1: Cniocoden OCYHIECTBJIATH MOUCK, RpI/ITl/I‘{eCKI/lﬁ AHAJIU3 U CHHTE3 l/lH(l)OpMa[Il/Il/l, NPUMEHATH CHCTEMHBIH MOAXO0 AJIs
pPelIeHUudA MOCTAaBJICHHBIX 3a1a4

VYK-1.1: OcymiecTBiseT MoucK, cOop U 00pabOTKy HHPOPMAIIUY [T PEIICHHUS TIOCTABICH-HBIX 3a/1a4

VYK-1.2: IIpoBomut KpuTHUYECKUil aHaTH3 HHYOPMALIUH, TTOTyIeHHON M3 Pa3-HBIX HCTOYHUKOB

VK-1.3: IIpuMeHsIeT CHCTEMHBIH MOIXO0 TSI Pe-IIeHHUs MOCTABICHHBIX 33134

OIIK-3: CniocoGeH UCI0/1b30BaTh OCHOBHBIC 3AKOHBI €CTECTBCHHOHAYYHBIX JMCUMILINH B IPodecCHOHAILHOM
AesITeTbHOCTH

OIIK-3.1: Brnaneetr oCHOBHBIMU 3aKOHAa-MH C€CTCCTBCHHOHAYYHBIX IUCHUILINH, CBA3aHHBIMU C HpO(bGCCHOHaHLHOﬁ JACA-TCIBbHOCTBIO

OIIK-3.2: YMeeT mpUMEHSITh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JIUCIUILINH, CBSI3aHHBIC B TIPO(ecCHoHATEHON
NeATENBLHOCTH

OIIK-3.3: Mcmomnb3yeT B mpodeccuo-HaabHOH NesSTeTbHOCTH OCHOBHBIE 3aKO-HbI €CTECTBEHHOHAYYHBIX TUCIUTUIAH




B pe3yiabTaTe 0CBOCHUN JUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 |3naTh:

3.1.1| - ¢u3nveckre OCHOBBI MEXaHUKH;

3.1.2 | - OCHOBHEIC TOHATHS, 3aKOHBI 1 MOJCIIN MCXaHHUKH, SJICKTPUICCTBA U MAarHETU3Ma, KoJiebaHuil u BOJIH, KBaHTOBOM

(HU3UKH, MOJIEKYIISIPHOHN (DU3UKH U TEPMOIMHAMUKY, ONITHKH, AaTOMHOM U SCPHOH (HH3HUKH;

3.1.3 [ - METOBI TEOPETHUYECKOTO M HKCIIEPUMEHTAIIBHOTO HCCIICI0BAaHNA B (pr3nke

3.2 | Ymers:

3.2.1 | ucrmoap30BaTh Q)HSI/I‘IGCKI/IG 3aKOHBI [P aHAJIM3€ U PCHICHUH l'lp06J'IeM HpO(i)GCCHOHaHLHOfI JACATCIIBHOCTHN

3.3 | Bragern:

3.3.1 | MmeToamu poBeeHUS (PU3NUECKUX U3MEPEHHUH, METOAaMH KOPPEKTHOH OIEHKHU ITOTPEIIHOCTEH PU IPOBEICHUU

(1)PI3I/I‘{€CKOFO OKCIICpUMCHTA

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHuUe pa31esioB U TeM /BU] 3aHATHS/ Cemectp | YacoB | Jluteparypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Paspen 1. duznyeckne 0CHOBBI KJIACCHYECKOH MEXaHMKHU
Cp Kunemaruka /Cp/ 1 16 0
Jlek Mexanuka /Jlex/ 1 2 J1.1 0
Cp Junamuxka /Cp/ 1 16 0
JIab OcHOBBI METOZIOB 00pabOTKHU pe3ynbTaToB u3MepeHuil. OnpenencHue 1 4 JI1.5 0
YCKOPEHUS CHIIBI TSDKECTH 110 crioco0y beccens. VzydeHne oCHOBHOTO
3aKOHA TUHAMUKY BPAIIAaTEIbHOTO ABUKEHHUS C TOMOIIBIO MasTHUKA
Ob6ep0Oexka /J1ab/
Cp CamocrosrenbHas padota /Cp/ 1 8 0
Paznen | Pa3zpen 2. Mosekyasipuasi Gpu3nKa ¥ TepMOAMHAMUKA
Cp MonexynsapHo-kuHeTHUecKas Teopus /Cp/ 1 8 0
Jlex Tepmoaunamuka /Jlex/ 1 2 JI1.1 0
Cp Tepmonunamuxa /Cp/ 1 20 0
Pazgen | Pa3zgen 3. DiekTpuiecTBO
Cp Onexrpoctaruka /Cp/ 1 8 0
Jlex OnextpoauHamuka /JIex/ 1 2 J1.1 0
Cp Onexrpoauaamuka /Cp/ 1 10 0
J1a6 M3mepenune cOpoOTUBIICHNE U OIIPEIETICHUE YIEIIbHOTO COMTPOTUBICHHUS 1 2 JI2.1 0
npoBogHuKa. OTpeeseHne 3aBUCUMOCTH COTIPOTUBIICHHS TPOBOJHHUKA U
MOJIYIIPOBOIHHAKA OT TeMIepaTypsl. /J1ad/
Paznen | Pa3zmen 4. DiekTpoMarHeTusm
Cp Maruutoctatuka /Cp/ 1 6 0
Jlex MarnurtHas naaykuus. Teopus MakcBesuia AJis DJIEKTPOMAarHUTHOTO 1 2 JIT.1 0
mronst /JIex/
Cp MaruutHas nHnykuus. Teopusd MakcBesuia U1sl 31€KTpOMarHuTHOTO 1 6 0
nonst /Cp/
JIab OmnpeneneHue roOpU30HTATBHON COCTaBISAIONIEH HAIPSKEHHOCTH 1 2 2.1 0
MarHutHoro mnojst 3emuu. McceienoBanue MarHuTHOTo nons. /J1a6/
Paznen | Pa3zgen 5. OnTuka
Cp Odwusnueckast ontuka /Cp/ 1 6 0
Cp KsanToBas ontuka /Cp/ 1 6 0
JIab Onpexesnenue nokasaTenei mpeIoMICHUs! )KUIKOCTEH ¢ TOMOIIBIO 1 2 JI1.3 0
pedpakromerpa A0Oe. OnpeniesieHre TeMITepaTyphl pacKaJIeHHOTO Teja
onTHyeckuM MetonoM /J1ad/
Paznen | Pa3spen 6. ATomHas u saepHas Gpuznka
Jlex Crpoenue aroma /JIex/ 1 2 0
Cp Crpoenne atroma /Cp/ 1 20 0
Cp SAnepnas ¢pmsuxa /Cp/ 1 8 J1.2 0
HKP KonTpomnsHas pabora /UKP/ 1 4 JI1.4 0

5. COAEPKXAHUE JUCHHUIIJIMHBI (MOAYJISA)

Pazgen 1. ®usnyeckre OCHOBBI KJIACCHYECKON MEXaHUKHU




Tema 1.1. KunemaTuka

OnemeHTH! kKMHEMaTHKH. Mojenu B Mexanuke. Cucrema orcuera. [locTynarensHoe qBHXKEHUE TBEPIOTO Tena. TpaeKTopHs, JIuHa
IyTH, BEKTOp nepemerieHus. CKOpocTh M yCKOpEHHE TOUKH KaK IPOU3BOIHBIE pajinyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTeHIHATbHOE ycKopeHus. Kiaccugukanus BUIOB ABIKEHHS.

Tema 1.2. lunamuka

Tpu 3akona nuHamuku Hetotona. IToHATHS Macchl ¥ cHitbl. Busibl cHIT B MEXaHHKe: TPEHUS, YIPYTOCTH U TAroTeHus. immynsc Tena.
Wmmynsce crnbl. BHenmHUe 1 BHYTpeHHHE CHIIBL. 3aKOH COXpaHEHHS MMITYIIECa MeXaHW4IecKor cucteMsl. LleHTp mMacc (1ieHTp
UHEPLUH) MEXaHUIECKON CUCTEMBI U 3aKOH €T0 JBIKCHUS.

PaboTa MOCTOSHHOM M IEpEMEHHOM CHITbL. BIpaskeHrne paOoThl CHIIBI Yepe3 KPUBOIMHEHHBIH HHTErpan. MONTHOCTh. DHEPTrHs Kak
YHUBEpCAIbHAs Mepa Pa3INIHBIX (GOPM IBIDKCHHUS U B3auMoJeHcTBIA. KiHeTHdaeckas sHeprist MeXaHHIeCKOH CHCTEMBL. 3aKOH
COXPaHEHHUS] MEXaHUUECKOI YHEPIHHU H €T0 CBSI3b C OMHOPOAHOCTHIO BPEMEHH. Yap aOCOIIOTHO YIPYTUX U HEYIIPYTHX Tel.
MoMeHT HHEepLUH TBEPJOTO TeJa OTHOCUTENBHO ocu. [IpumMeps! ero Beraucienus. Teopema LlTelinepa. MomeHT cuibl. OCHOBHOE
ypaBHEHUE IMHAMUKHU BPAIIATEIbHOrO ABMKEHHS TBEPJOTO TEJIA OTHOCHTENILHO HEMOABMKHON OCH. 3aKOH COXPaHEHHUS] MOMEHTA
UMILYJIbCA U €70 CBSI3b C U30TPOIIHOCTBIO IPOCTPAHCTBA.

3aKoH BCeMHUPHOTO TsAroTeHus. [loTeHIanbpHast SHepris MaTepHaIbHON TOUKM BO BHEIITHEM CHJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JeHCTBYIOIIEH Ha MAaTEPUANIbHYIO TOUKY. 3aKOH COXPaHEHHUS] MEXaHUUECKOI SHEPTHH U €ro CBsI3b C OHOPOAHOCTBIO BPEMEHH.
JlaBnenue B )xuIKOCTH u ra3e. EnquHuips! uamepenus nasineHus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHONU KUAKOCTH.
‘VpaBHeHHE HEPa3pBIBHOCTH. YpaBHeHUE bepHyinu u cinenctsus u3 Hero. TedeHue Bsi3kon xkugkoctu. @opmyinst HetoToHa
Croxca. KoaddunueHT BI3KOCTH U METO/IBI €r0 ONpeAeTIeHHUS.

Tema 1.3. Mexanudeckue KosneOaHus 1 BOJHbBI

T'apmoHmYeckue Koae0aHus 1 X XapakTepucTuku. JnddepeHmansHoe ypaBHeHNE TapMOHNYECKHX KoJiebanuii. [IpyKuHHBIH,
(u3nueckuit 1 MaTeMaTUIECKUH MasTHUKY. DHEPIusi rTapMOHUYIECKUX Konebanuii. ClroskeHne rapMOHUYIECKUX KOJleOaHUit OXHOTO
HalpaBJIeHHs U OJUHAKOBOH 4acToThl. bueHue.

Cro)xeHns B3aNMHO NTEePICHANKYIIIPHBIX Konebanuil. durypsr JInccaxy. 3aTyxaronye 1 BHIHYKICHHBIE KoiaeOaHus. PesoHaHc.
BouHOBBIE Tponiecchl. MexaHn3M 00pa3oBaHUs MEXaHIHYECKHX BOJIH B YIIPYroi cpeze. [IpofoabHbIe B ONepeyHbIe BOIHEL
‘YpaBHeHUe TUI0CKO# Oeryiieil BoaHbI. [InHa BOJHBI M BOJIHOBOE YHCIIO.

Pa3pmen 2. MonekynspHas Gpu3nka ¥ TepMOJIHAMHKA

Tema 2.1. MonekynsapHO-KHHETUIECKast TEOPHUs

OmnbITHBIE 3aKOHBI UCANBHBIX Ia30B. YpaBHeHue Knanelipona-Menaeneesa. OcnoBHoe ypaBHeHne MKT naeanbHbIX ra3os.
Cpenssisi KHHeTHYIecKasi SHEPTHst MOJIEKYIL. MoJeKyIIpHO-KHHETHIECKOE TOJIKOBaHNE a0COIOTHON TeMITepaTypHl.

OneMeHTHI cTaTUCTHYECKOl (hu3uky. 3akoH MakcBena A pacipeieNICHNs MOJIKYIT HAEAIbHOTO ra3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbliMaHa 1 pacnipeeneHus 4acTHI] BO BHEIITHEM NTOTEHIUAIbHOM none. CpegHee yuciao
CTOJIKHOBEHHIT ¥ CpeIHSAS JUIMHA CBOOOJHOTO MTPOOEra MOJIEKyII.

OmnsrtHOe 0o6ocHOBarMe MKT. [luddy3us, TermonpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypre n HeioToHa.

Tema 2.2. TepmoanHamuka

Buytpennsist sHeprus. Uncno creneneil cBo60bl MoseKyll. 3aKOH paBHOMEPHOT'O PaclpeeleHus] SHEPTHHU 110 CTETEHSIM CBOOOIBI.
ITepBoe Havaso TepMoxuHaMUKH. PaboTa rasa npu n3MeHeHHH ero oobeMa. TermIoeMKoCTs MaKpocHcTeMBl. MossipHast
TEIUIOEMKOCTb. 3aBUCHUMOCTb TEIJIOEMKOCTY MJEAIBHOIO ra3a oT Buja mpouecca. [IpuMenenne nepBoro Hayana TEPMOAUHAMUKH K
u3onpoueccaM. AnuabaTHbli mporecc. YpaBHenue Ilyaccona.

Kpyrossie nporeccel. O6patumble 1 HeoOpaTtuMsble mpoueccsl. Lukin KapHo n ero k... 1uis naeansHoro rasa. Bropoe Hagano
TepMoarHAMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHIECKOE TOJIKOBAHHE.

Cutbl ¥ MOTEHIIATBHAS YHEPTHSI MEXMOJIEKYIIIPHOTO B3auMoaeiicTeus. D¢ dexTuBHbIN qrameTp MoleKynl. YpaBHeHue BaH-nep-
Baanbca. ®@asoBsle nepexoas! | u 2 poaa. Kputnueckoe cocrosiuue. Tpoitnas Touka. OcOOEHHOCTH TBEPJOTO U JKUIKOTO COCTOSHUM
BelecTBa. IloBepxHocTHOE HaTskeHUe. CMaunBaHue. KanusuisipHble sSIBIEHUSL.

Pazgen 3. DnexTpuuecTBo

Tewma 3.1. DnexTpocraTrka

3akon Kynmona. HanpskeHHOCTE M CHIIOBBIE JIMHUH HANPSHKEHHOCTH 3JIEKTPUYECKOTO 1MoJs. [IpHHINIT CyTiepo3niym
aeKTpuueckux noueil. Ilpumep pacuera HaNPsSKEHHOCTH I0JIS, CO34aBaEMOM CUCTEMOH 3apsAn0B. I10TOK BEKTOpa HANIPSKEHHOCTH
anekTpuueckoro nonsa. Teopema Octporpaackoro-I'aycca

PaboTa cHI1 3JIeKTPHUECKOT0 MO O IMepeMEnIeHHTo 3apsa. L{npKyssmus BekTopa HanpspkeHHOCTH. [1oTeHInabHEBIA XapakTep
3JIEKTPOCTATUUECKOTO MO, [ToTeHnma 3MeKTpUIecKoro mojst. DKBHIIOTCHIINATIBHBIE TOBEPXHOCTH. CBS3b MOTEHIINANA C
HAIpPSHKEHHOCTHIO MOJIS. DNEeKTPUUecKoe Moje B JUdIeKTpuKax. TUbl Tu3neKTpukoB. Buas! nonspusanun. Bexrop nomspusanu.
ITpoBOTHHUKH B ANIEKTPOCTATHYECKOM MOJE. DNEKTPOEMKOCTh MPoBoIHUKA. KoHaeHcaTopsl U UX BUIbL. DopMyIia MIOCKOTo
KoHJeHcaTopa. CIiocoObI CoeTMHEHH KOHAEHCATOPOB B 0aTapero. DHEPTUs IEKTPOCTATHIECKOro moist. O0bEMHAS IIIOTHOCTh
SHEpTUH.

Tema 3.2. DnexTpoarHaMUKa

ITocrosiHHBIN 3neKTpUYecKuil Tok. Buasl Hocutene 3apsa B pa3nuuHblx cpeaax. Cuia Toka. Bexrop miotHoctu Toka. 9J1C
HCTOYHMKA TOKa. 3akoH OMa IS y4acTKa U MOJHOM renu. CONpoTHBIICHHE W IIPOBOJMMOCTD ITPOBOJIHUKOB, UX TeMIICpaTypHas
3aBHCUMOCTb. Pacuer conpoTuBiIeHUH IPH pa3IUYHbIX BUIaX COEIMHEHUI.

PaGota 1 MOIIHOCTE 351eKTpHUecKoro Toka. 3akoH [xoynsa-Jlenna. [IpaBuna Kupxroda u npuMenenne ux kK pacuery
Pa3BETBIEHHBIX LIETICH.

Paznen 4. DnexkTpoMarHeTusm

Tema 4.1 MaruurocraTika

MarunutHoe none. Maaykuus MarHuTHOro nojst. Cunossle IMHUM MarHUTHOTO IOJISL, €0 BUXPEBOU XapakTep. 3akoH AMnepa JUis
CHUJIBI, IEHCTBYIOLIEN Ha IPOBOHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHeli MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B




MarautHoM mode. [Ipusnun paboTs! snektpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
roJiei (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS ITapaJlIeIbHBIX TOKOB. 3aKOHbI AMnepa. J[BHXKEHUE 3apsKEHHBIX 4aCcTHLl B MarHUTHOM noze. Cuia
Jlopenna. Hupkymsinus Bexktopa H u B. 3akon moiaHoro toka. MarHuTHOE mojie COJICHOUAa 1 Topouaa. [10TOK BEKTOpa MarHUTHOM
unaykuuu. Teopema 'aycca s nons B. [loTtok Bekropa B yepes conenoun.

Tema 4.2. MaruutHas uaaykuus. Teopus Makcsenia Ajst 31€KTPOMarHUTHOTO MOJs

Pabora 110 TIepeMeeHnIo MPOBOAHMKA M KOHTYPa C TOKOM B MarHUTHOM IT0JIe. DJEeKTPOMAarHUTHas MHIYKIWA. 3akoH Dapanes n
€ro0 BBIBOJ] U3 3aKOHA COXpaHeHus sHeprud. [Ipasuino Jlenna. SBnenne camomHaykuuu. MHIyKTUBHOCTS KOHTYpa. DJC
CaMOMHAYKIUH. B3auMHas nHIyKnus.

MarsauTHOE TI0JTe B BemecTBe. THIIBI MarHeTHKOB (IUa-, Tapa- 1 peppoMarHeTHKH), ux pusndeckas npupona. HamMarHH9eHHOCTb.
MarnuTHast TpOHHUIIaeMOCTh BemecTBa. OcHOBEI Teopur MakcBemta. Tok cmemenus. YpaBHeHHs: MaKkcBeIa B HHTETPalbHOH
hopme.

ITonsTue o nepemeHHoM Toke. OMHYECKOE, PEaKTHBHOE (EMKOCTHOE M MHAYKTUBHOE) M MOJIHOE CONPOTHBIIEHHS LIETTH EPEMEHHOTO
Toka. 3akoH OMa Juid ey IEPEMEHHOr0 TOKa. MOIIHOCTB, BbJENIsieMasl B LIENH IIEPEMEHHOTO TOKA.

OnexTpoMarHUTHBIC Konebanus. ["apMOHIUECKHE, 3aTyXaOKe U BRIHYX/ICHHBIE Konebanus. [loHsaTHe 0 pe3oHaHce.
OneKTpOMarHUTHBIE BOJIHBI U UX cBoMcTBa. [lIkana 37eKTpOMarHUTHBIX BOJIH.

Pazpen 5. Ontuka

Tema 5.1. ®usndeckas ONTHKA

OCHOBHBIE 3aKOHBI T€OMETPUYECKOH ONTUKH. AOCOJIOTHBIM U OTHOCUTENIBHBIN MTOKa3aTeNu npeaomieHus. Mx ¢pusnaeckunii cMbIc.
SIBneHue MOTHOTO BHyTpeHHeTo oTpaxkeHus. CBeToBoasl. Chepudeckue 3epkana. Dopmyna 3epkana. [loctpoeHne H300paskeHMH.
Tonxkue nun3sl. @opmyna nuH3bL. [TocTpoeHne H300paxKeHHH.

BonHoBas 31eKTpoMarHuTHas pupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOIH. Bpems u ammuHa
korepeHTHOCTH. [IpocTpancTBeHHas KorepeHTHOCTE. VHTepdhepernus ceeta. Merons! HabmroneHns naTepdepeHnnn ceera. Pacuer
unTepdepernun B onbite FOHTa. IHTepdepeHnns cBeTa B TOHKUX IUTeHKaX. [10J10CH paBHOW TOJIIMHEI X PaBHOTO HAKJIOHA.
Konbua Hetorona. [IpuMmenenne uaTepepeHn B HayKe U TEXHUKE.

Judpaxius ceta. [Tpunimn INolirenca-®Openens. Meton 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakiust Ha mpocTpaHcTBeHHOH pentetke. @opmyna Bynbsga-bparra. Pertrenorpadudeckoe uccinegoBaHne CTpyKTyphI
kpuctamioB. [TonsTre o ronorpaduu.

IMonapusanus ceera. EcTecTBeHHbIH U noasipu30BaHHbIN cBeT. 3akoH Mamtoca. [lomsipusanust cBeTa py OTPaKEHUU U
IIPEJIOMJIEHUM Ha IPpaHulle ABYX OUAJIEKTPUKOB. 3akoH bproctepa. J[BoitHoe nyuenpenomuenue. [Ipusma Hukomns. [onspousl u
HOJIAPHU3AI[OHHBIC IPU3MBL.

HckyccTBeHHas ontudeckas aHuzotponus. I dextsl Keppa u @apanes. OnTuuecky akTUBHBIE BelecTBa. [ucnepcus cera.
DJIeMEeHTBI JIEKTPOHHO TeOpHH auctepcuu cBera. [lornomenue (adbcopOuus) ceera. 3akoH bByrepa.

Tema 5.2. KBanroBas ontuka

TemnoBoe U3ITydeHHE U €r0 XapaKTePUCTUKU. AOCOIIOTHO dyepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbimana.
Pacnipeznenenue sHeprum B CieKTpe abCOIIOTHO YEPHOTo Teila. 3akoH cMmereHns Buna. ®opmyna Penes-/xuHca.

Senenue dpororddekra. BHenmunit hpororddext u ero 3akonsl. PoTOHBI. YpaBHeHHe DWHIITEHHA 11 BHeIHETo GoTodddexra.
Macca n umnynsc ¢ortoHa. J{aBnenne cBera. OnbiTel Jlebenena. Jlazeps!, mpuHINN JEUCTBUS, YCTPOICTBO U IPUMEHEHHE.

Pa3nen 6. AToMHas U siiepHast pu3nKa

Tema 6.1. Ctpoenue atoma

Mogenu atomoB Tomricona u Pesepdopaa. OMnupuyeckre 3aKOHOMEPHOCTH B CIIEKTPaX UCIYCKAHUS M MOTJIOIIEHHSI aTOMOB.
®opmyna Punbepra. JInneivatelii criektp aroma Bojopoia. OCHOBHBIE CEPHH CIIEKTPAILHBIX JTUHUH.

Bouna JIyn ne Bpoiisst. OnbITHOE 000CHOBaHNE KOPITYCKYIISPHO-BOTHOBOTO Jyajii3Ma CBOWCTB BeniecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBICHHE KOPITYCKYIIPHO-BOITHOBOTO Jyalli3Ma CBOICTB MaTepuu. BonHoBas GyHKIMS 1
€e CTaTUCTUYECKHi cMbIci. YpaBHenue llpénunrepa 1uist crailuoOHapHBIX COCTOSTHUIM.

IMoctynarer bopa. BopoBckas Teopust aToMa BOJOpO.Ia U BOJOPOAOIIOT00HOTO HOHA. ATOM BOJIOPOZAa B KBAHTOBOI MEXaHUKE.
KsanToBble uncna. CiuH 3nekTpoHa. CiHOBOE KBaHTOBOE uncio. [Ipunnuun ITaynu. Pacnpenenenue 31€KTPOHOB IO COCTOSHUSM.
Tema 6.2. SAnepras puzuka

PentrenoBckue cekTpsl. 3akoH I'. Mo3nu. Ilorsiomenue, CHOHTaHHOE U BBIHYKAEHHOE H3inydeHue. [lonarue 06 onTuueckux
KBaHTOBBIX TeHepaTopax (J1asepax). Pasmep, cocras u 3apsin aToMHOTO sigpa. MaccoBoe U 3apsioBoe uucia. Jlepekt Maccel n
SHEPrus CBA3U A1pa.

B3anmoneiicTBue HyKJIIOHOB U IOHATHE O CBOMCTBAX U MPUPOJIE AAEPHBIX cuil. Monenu siipa. PaaroakTuBHOE U3ITy4eHUE U €ro
BUJIBL. 3aKOH PaJHOaKTUBHOTO pacliafa. 3aKOHOMEPHOCTH U IMPOMCXOXKICHHE alb(da, OeTa - 1 raMMa-u3ITydeHHsI aTOMHBIX sIep.
TTonsiTHE O SIAEPHBIX pEaKUAX U UX OCHOBHBIX THUMax. McKyccTBeHHas paAroakTUBHOCTD. JleneHue Tsokenbix saep. Llennas
peaxuus genenus. [loHsTue o simepHOi SHepreTke. Peakuus cuHTe3a aTOMHBIX siiep. [Ipobiema ynpaBisieMbIX TEpMOSIEPHBIX
peakuuii. DnemMeHTapHble yacTuubl. Mx kiaccudukanus.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BeImoHeHre U 3amuTa 1ab0paTopHBIX padoT
BelImosHeHHE CaMOCTOSTENBHBIX pabOT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX PadoT




He npexycmoTpeHo y4eOHBIM IIaHOM

6.3. KO]—ITpO.]'I])H])Ie BOIIPOCHI U 3a1aHUA

VYK-1: CriocoGeH OCyIIeCTBIATh OUCK, KPUTHIESCKUH aHAIN3 ¥ CHHTEe3 HH(POPMAINH, IPUMEHITh CHCTEMHBIH TOAXO0 JUIs
pCLICHUsI TOCTABICHHBIX 33134

1 cemectp

Bonpoc Nel

ITouemy ckOpoOCTb HaJIeHHs TNl B BAKYyMe HE 3aBUCHT OT X Macchl? ONMUIINTe, KaKue CUiIbI IEHCTBYIOT Ha TeN0, KOT/Ia OHO Ma/IaeT,
Y KaK 3TU CUJIBI BIUSIOT Ha YCKOPEHHE Tela.

OtBeT: CKOPOCTH MaJICHUS Tl B BaKyyMe HE 3aBHCHT OT UX MacChl OJ1arofapst 3akoHy BCeMHPHOTO TaroTeHust Herorona. CoracHo
3TOMY 3aKOHY, CHJIa TSDKECTH JEUCTBYeT Ha BCe Tella OJHAKOBO, IIPONOPIHOHATEHO UX Macce. OHAKO, MOCKOIBKY Macca TaKkke
oIpeiessieT UHEPTHOCTh Tela (COMPOTHBICHHE H3MEHCHUIO CKOPOCTH), YCKOPEHHE, KOTOPOE UCIBITHIBACT TEJI0, OKa3bIBACTCS
TIOCTOSTHHBIM W HE 3aBHCSIIUM OT Macchl. OCHOBHBIE CHITBI, ICUCTBYIOIINE Ha MaJAroIIee TeI0, — JTO CHIIA TSHKECTH
COIPOTHUBIICHUE CPEAbI (B CITydae OTCYTCTBHS CPEJIBl, KaK B BakyyMme). B BakyyMe cONpoTHBIICHHE OTCYTCTBYET, U €JHHCTBEHHBIM
(hakTOpOM OCTaeTcs TpaBUTAIMsA, KOTOpask yCKOPSIET BCE Tella OMUHAKOBO.

Bonpoc Ne2

OO0BscHUTE, TOYEMY BO3JyX B KOMHATE UMEET MOCTOSIHHYIO TEMIIEpaTypy, XOTS TeMIIEPaTypa CTEH KOMHATBI MOXKET MEHSAThCS. UTo
MPOUCXOAUT C IHEPTUCH MOJIEKYINT BO3ayxa?

Ortget: Temneparypa Bo3ayxa B KOMHATE MTOICPKUBACTCS TOCTOSHHON OJ1aroiapsi IMporieccy TeIUIonepeaads MexkK Iy BO3TYXOM H
creHamu. Korzia cTeHBI HarpeBaloOTCS WM OXJIKAAIOTCS, OHU IIEPEAAI0T TEIIO BO3AYXY, KOTOPHIH, B CBOIO 0Yepe/lb, pacTpeeisieT
9Ty SHEPTHIO CPeJH CBOUX MOJeKyl. OqHaKo u3-3a 00JBIIOro 00beMa BO3yXa U ero CHOCOOHOCTH MEPEeMEIINBATLCS, U3MEHEHHS
TEMITEPATyPhI CTCH HE MPHBOIAT K 3HAYUTEILHBIM U3MCHEHHSIM TEMIICPATYPhI BO3/lyXa B IIEJIOM. DHEPIHs MOJICKYIT BO3AyXa
nepepacipeaernsieTcs TakuM 00pa3oM, 94TO CPEHsA KHHETHIeCKast SHEPTHs MOJIEKYI (KOTopasi olpeersieT TEMIIEpaTypy) OCTaeTcs
[IPaKTUYECKU HEU3MEHHOM.

Bompoc Ne3

Kaxoii 3aKkoH onHMchIBaeT B3aMMOJEHCTBHE JBYX Tell, HAXOJAIIUXCS MO/ JEHCTBUEM CHITBI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3axoH ['yka

d) 3ax0H BCEMHUPHOTO TATOTEHHS

IIpaBusbHblii 0TBeT: d) 3aKOH BCEMUPHOT'O TATOTEHUS

Bompoc Ned

Kakoe ycTpo#CTBO UCTIONB3YETCS I U3MEPEHHUS CUIIBI TOKA B JIEKTPUIECKON Ieru?
a) Amnepmerp

b) BoasTmeTp

c) Ommerp

d) T'anpBaHOMETp

[IpaBunbHBI OTBET: a) AMIIepMeTp

Bonpoc Ne5

Kakwue 13 nepedncieHHbIX (PakTOPOB BIMSIOT Ha COCTOSHUE BelllecTBa (Ta3000paszHoe, XKHUIKOE, TBepaoe)?
a) Temmieparypa

b) daBnenue

c) O6vem

d) Monspnas macca

¢) Cuia mpUTSHKEHUS] MEXKITy MOJICKYJIaMH

f) Xumuueckuii coctaB

[paBusbHBIC OTBETHL: a, b, €

Bonpoc Ne6

Kakue npuOOopbI HCIONB3YIOTCS U H3MEPEHHS DIICKTPHYCCKUX BENUIUH?
a) Amniepmerp

b) BoasTmeTp

¢) TepmomeTp

d) Manometp

e) Ommerp

f) Bapomerp

IIpaBusibHBIE OTBETHL: @, b, €

Bompoc Ne7

YcTaHoBHUTE NPaBHIBHYIO ITOCIEI0BATEILHOCTD 3TANIOB IBMKEHUS Tejla, OPOIIEHHOTO BEPTHUKAIBEHO BBEPX.
1. Teno gocTUraeT MakKCHMMAaJbHONW BBICOTHI.

2 Teno HaunHAET MBUKEHHUE BBEPX.

3. Teno aBUKETCS BBEPX € 3aMEIUICHUEM.

4 Teno HauyMHAET MAJaTh BHU3.




5. Tenno BO3BpaIaeTCs B UCXOAHYIO TOYKY.
[IpaBunbHas ocnenoBaTeNlbHOCTh: 2 >3 — 1 —>4 — 5

Bonpoc Ne8

YcTaHOBHTE IPAaBUIIBHYIO TOCIEI0BATENBHOCTD MPOLECCOB, IPOMCXOIIINX IpH paboTe TpaHChopMaTopa.
MarsuTHbIH MOTOK U3MEHSETCS.

Bropudnas 00MOTKa TeHEepHpYeT AIEKTPHIECKUH TOK.

Bropudnas 0OMOTKa MOJTy4aeT MepeMEHHbBIH TOK.

Bo BropuuHoii o6moTke BozHukaet D]IC.

IlepeMeHHEIH TOK MOJAaeTCS B MIEPBUYHYIO OOMOTKY.

HpaBI/IHLHaH IOCIE0BATENIbHOCTE: 5 - 1 -4 —2 — 3

PN

Bompoc Ne9

YcTaHOBHUTE COOTBETCTBHE MEXTy (PH3MIECKIMI BENNINHAMH 1 UX ONPEACICHUIMH.
dusnueckas BeIMYHHA Omnpenenenue

a) Nmmnynsc 1) IIpousBeneHue Macchl Ha YCKOpPEHHE

b) Cuna 2) BenmuuHa, XapakTepu3yromias JBHKCHUE Tea

¢) Yckopenune 3) CxopocTh N3MEHEHHS HMITYJIbCa

d) Cxopoctb 4) V3meHeHue MONOXKEeHUs TeJla OTHOCUTENILHO BPEMEHH
[TpaBuIBHOE COOTBETCTBHUE:

2) - 2)

b) — 1)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHUTE COOTBETCTBHE MEXTY (GPM3MUECKUMH BEIMYUHAMU M UX CAMHUIAMH U3MEpeHUsI B MeXTyHapOHOH CHCTEME €JHHHI
(cn.

dusnyeckas BeIUYUHA Enununa uzmepeHus

a) DIeKTPUYECKHA 3apsiy 1) Kynon

b) HanpspkeHHOCTS 3mmekTpudeckoro nomst 2) Heroron/Kymon
c) IloTeHmman 3MeKTPUIECKOTO MO 3) BomsT

d) EMkocTh KOHIEHCcaTopa 4) dapan

ITpaBuIBHOE COOTBETCTBHUE:

a)—1)

b) —2)

c)—3)

d) —4)

OIIK-3: CnocoGeH UCToIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX TUCUUIUIMH B IPO(GECCHOHATIBHOMN AesITeIbHOCTH

1 cemectp

OTKpBITBIE BOIIPOCHI

Bonpoc Nel

OnuumTe nporecc u3MepeHus K03 HUIEeHTa TPEHUS CKOTBKEHHS MEXIY IBYMsI MOBEPXHOCTSIMHU. Kakue mapamMeTpbl HE00X0IMMO
KOHTPOJIMPOBATH MPH MPOBEICHUH IKCIIEPUMEHTA?

OrtBerT:

Juns uzmepenust KodpPuuueHTa TPEHUS CKOIBKEHUSI MEXKTy IByMS IIOBEPXHOCTSIMH OOBIYHO HCIIONB3YeTCsI METOA HAKJIOHA
wIockocTH. OMH U3 00BEKTOB TOMEIIACTCS Ha HAKIIOHHYIO IIOCKOCTh, U TIOCTETICHHO YBEIMYUBACTCS YO HAKJIOHA 0 MOMEHTA
Hadana cKoikkeHus. KoahhUIMeHT TpeHns pacCUMThIBACTCSl KaK TAHTSHC YIila HAKJIOHA. BakHO KOHTPOIMPOBATH YHUCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTH MPUIIOKEHUS HATPY3KH U OTCYTCTBHE BUOpaLnii.

Bormpoc 2:

OO0BsCHUTE, KAK H3MEPHUTh CKOPOCTh PACIIPOCTPAHECHHUS 3BYKOBBIX BOJIH B cpelie. Kakne MeTo bl MCTIONB3YIOTCS JUTS 3TOTO M KaKue
(hakTOpBI HY>)KHO YUHTHIBATH?

OrtBerT:

CKOpOCTb pacnpocTpaHeHHsI 3BYKOBBIX BOJIH B CPEJIE U3MEPSIETCS C TIOMOIIBIO METO/I0B, OCHOBAHHBIX HAa PETUCTPALINN BPEMEHU
MIPOXOKICHHSI 3BYKOBOM BOITHBI MEXKTY ABYMs TOUKaMH. VICITONB3YIOTCS YABTPa3BYKOBEIE TATYMKH WIH MUKPOQOHBI. BakHo
YUYUTBHIBATH TEMIIEPATYPY CPEAbI, BIXXHOCTh U HaJIMYUE MPETSATCTBUN, KOTOPBIE MOTYT MOBIUATH HA PACIPOCTPAaHEHHE 3BYKA.

3aKpBITBIC BOITPOCHI C OAHUM IIPaBUJIIBHBIM OTBETOM

Bompoc Ne3

Kaxoii 3aK0H OIUCHIBAaET IBMKECHHE TeJa 10/ BO3JICHCTBUEM BHEIIHEH CHIIBI?
a) 3aKOH BCEMHUPHOTO TSATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperuii 3akon HetoToHa

d) 3akoH coxXpaHECHHUs SHEPTHH

IIpaBunsHENA oTBeT: b) Bropoii 3akon HelotoHa




Bomnpoc Ne4

Kaxoii mpubop ucnonb3yeTces Uit H3MEPEHHsI CKOPOCTH 3ByKa B Bojie?
a) 'maponoxaTop

b) Oxonor

c¢) Conorpad

d) Jarumk naBreHus

[IpaBumbHEI oTBET: a) ['HaponokaTop

3aKpLITI>Ie BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBETaMHU

Bonpoc Ne5

Kakue paxTopsl BIUSIOT HAa cTaOUIBHOCTD Cy/IHA Ha Boje?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricora HagBogHOTO G0pTa

d) I'nybuna ocaaku

[TpaBunbHBIC OTBETHL: &, b, ¢, d

Bonpoc Ne6

Kakne nprOops! HCIIOIB3YIOTCS VISt H3MEPEHHSI MarHUTHOTO 1OJIs?
a) Kommac

b) Maruurometp

c¢) ['anpBanoMeTp

d) Karymika nHIyKTHBHOCTH

IIpaBunsHbIE OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bonpoc Ne7

YcraHOBUTE IIPaBUIIBHYIO ITOCJIEIOBATEILHOCTD IIAT0B PH POBEICHUN SKCIIEPHMEHTA 10 N3MEPEHHIO CKOPOCTH 3BYKa B BO3/IyXE:
1. [MonxroueHre MUKPO(POHOB K PETHCTPUPYIOIIEMY YCTPOHUCTBRY.

2. W3mepeHne BpeMEHH MPOXOXKICHHUS 3ByKa MEXKITYy MUKPO(OHAMH.

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

4. Hactpoiika paccrosHuil MeXIy MUKPO(pOHAMH.

IIpaBunbHas nocnenoBaTenbHoCTh: 4 — 1 52 — 3

Bormpoc Ne8

YcTaHOBHTE MTOCIIEAOBATEIFHOCTE [IIATOB ITPH HACTPOMKE JTa3epHOT0 TATBHOMEPA ISl U3MEPESHUS PACCTOSIHUS:
1. Hactpolika npueMHUKa CUTHajA.

2. [MonkiroueHre UCTOUHUKA MUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUsL.

IIpaBuibHas TOCIEAOBATENBHOCTE: 2 — 3 — 1 — 4
Bornpockl Ha ycTaHOBJIEHUE COOTBETCTBHS

Bonpoc Ne9

YCTaHOBHTE COOTBETCTBHE MEXKIY (HU3UUCCKUMU SBICHUSAMH U IIPHOOPAMH, HCIOIB3YEMBIMH JUIS MX U3yICHHS:
dusnyuecKoe SBICHUE IIpudop

a) DnexktpuuectBo 1) AMmepmeTp

b) Marnetusm 2) Komnac

¢) Onrrueckne 3G QeKTH 3) Cnexrpometp
d) PagmoaktuBHOCTE 4) I'eiirepoBckuii CueTUHK
IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHUTE COOTBETCTBUE MEXKTY (PU3UUECKUMH BEIUIMHAMH U UX €MHULAMH U3MepeHus B MeXayHapOoAHON CUCTEMe eMHUIT
(CH):

duznyeckas BeIIMYHMHA Ennnuna usmepenus

a) Cuna 1) Heroton

b) Pabora 2) JIxoymanb

¢) MouHocTts 3) Barr

d) Oneprus 4) JIxoynb

IIpaBunbHOE COOTBETCTBUE:




a)— 1)
b) —2)
c)—3)
d)—4)

6.4. Meroaudeckue MaTepuaJibl, Onpeae/sonme npoueaypbl OieHUBaHUusA

MeTtoanka oneHKH 1abopaTOPHBIX paboT

CTyIeHT TOJDKSH BBIIOIHUTD M 3aIIUTUTh BCE 1a0OpaTOPHBIC PabOTHI, IPEIyCMOTPEHHBIC IPOrPaMMON TUCIUILIHHBL.
JlabopaTopHast paboTa CUMTACTCS 3aIIUIIEHHON IIPH YCIIOBUH YAOBICTBOPUTEIBHBIX OTBETOB Ha HE MeHee 85% BCEX KOHTPOIBHBIX
BOTIPOCOB, IPUBENICHHBIX B KOHIIE KaXKI0W pabOTHI B TaOOPATOPHOM MPAKTUKYME, & TAK)KE BBHITIOTHEHUS TECTOBBIX 33/IaHUH IO TEMe
paboThI HAa YCMOTpEHHUE TPEToaaBaTeNei.

MCTOJII/IKa 3a4cTa 110 JUCHUIIIINHE
3auer mo JUCHUTIUIMHE BBICTABIISICTCA IO PE3YJIbTaTaM CHCTEMAaTHYCCKON pa6OTLI CTyAC€HTAa B TCUHECHUEC CEMECTPA.

MeroMKa OIEHKH SK3aMeHa 110 JUCIUIUINHE

Teoperndeckast 9acTh 3K3aMeHa 0 JTUCIUITINHE MPEACTABIsIET cO00I KOMITIIEKC BOIPOCOB HA YCBOEGHHE IPOHAEHHOT0 MaTepHrania -
TEPMHHBI, OTPE/ICIICHNU, 3aKOHBI.

B pamkax TeopeTH4ecKkoi yacTi 00yJaroNHiACs, ATl KaXKI0Tr0 3aJaHusl, (POPMYITUPYET IPABHIBHBIC C €T0 TOYKU 3PSHHUS OTBETHI.
3amaHne CUNTAETCS BBITIOJIHEHHBIM B TOM CITy4ae, €CITH JaHbl BEPHBIC OTBETHI Ha BOIIPOCHI. B MPOTHBHOM ciTydae 3aJaHue
CUHTAETCs] HEBBITIOJTHEHHBIM.

IIpakTHyeckas yacTh SK3aMEHa 0 AUCLMIUIMHE IPEICTABISICT 3a/1a4i, HAPABJICHHbBIC HAa BBIBICHHE BO3MOKHOCTH IIPAKTHYECKOTO
NPUMEHECHHUS] KOHKPETHOT'O TEOPETHYECKOTO paszena.

DK3aMeH BBICTABIISIETCS C YIETOM PE3YJILTATOB BHITOJIHEHHS TEOPETUIESCKON 1 MIPAKTHUECKON YacTel B COOTBETCTBUH C
NPUBEICHHBIMH HIKE TPSOOBAHHUAMH.

5 (oTim4HO) >85 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHUAMH, B ITOJHOM 00BeMe M 0e3 OIMMOOK.

4 (xopomo) 75+84 Bce 3amaHus BEIMONHEHBI B COOTBETCTBHH C TPEOOBAHMSAMHU, B 00BEME HOCTATOYHOM IS OOIIETO
(hyHKIMOHUPOBAHUS CUCTEMbI UJIH BBITIOJIHEHO /1B 3a/1aHUsI B COOTBETCTBUU C TPEOOBAaHHUAMH, B IOJHOM 00beme U 0e3 OLIMOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrImonHEeHO HEe MEeHee NBYX 3aJlaHUil B COOTBETCTBUU C TPEOOBaHHSAMH, B 00beMe
JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMBI

2 (HeyIOBIETBOPUTEIHHO) <50 BrimonHeHO MeHee ABYX 3aJaHUM B COOTBETCTBHU C TPeOOBaHMAMH, B 00beMe

JO0CTAaTOYHOM JIs 06IL[€F0 (I)yHKI_II/IOHI/IPOBaHI/IH CUCTEMBI
HToroBelii 6ajur 3a 9K3aM€eH BBICTABIISIETCS 110 OLICHKEC xyz[meﬁ gacTu. B CIIOPHBIX CITydasaX NpenoJgaBaTCiib BIIPaBC 3alaBaTh
YTOUHAIOIMINE BOPOCHI U 1aBATh JOMOJHUTECIBHBIC MPAKTUICCKUEC 3aJaHA.

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 ¢usnku: yaed. mocobue st HHKESHEp.-TEXH. CIIeIl. By30B Mocksa: Axanemus, 2010
MBanoBHa

JI1.2 | BukynoB CtaHucnas ®du3zrKa: 3a1a4M ISl CAMOCTOAT. PELICHUS ISl CTYJJ€HTOB BCEX CIIEll. Hosocubupck: HI'ABT,
Buxkroposuuy, 04. 1 3204. (hopM 0O0yIeHHs 2011

Tpeiakuna Enena
TpanueBHa

JI1.3 [CurumoB Brnagucnas | Onruxa. dusnka aToma: 1a60paTOPHBINA IPAKTUKYM IO (HH3HUKE Hosocubupck: CI'YBT,
HBanoBuy, 2016

IIporononosa Huna
ITaBnoBHa

JI1.4 |Buxynos C. B., ®du3nka: cOOPHUK 3a1ad Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpoinkuna E. T.

JI1.5 |Huxurenko AHatommii |JlaGopaTOpHBIH IPAKTHKYM ITO MEXaHHUKE Hosocubupck: CI'YBT,
I'eopruesuu, SkoBies 2018

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

7.1.2. lonoHUTeIbLHAsS JIMTepaTypa

ABTOpBI, COCTaBUTENH 3ariaBue W3narenscTBO, TOI




ABTOpBI, COCTABUTEIH

3ariaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHrokoB Muxaun

IlerpoBuu

JlabopaTopHBIil MPAaKTUKYM IO (pu3nke. DNEeKTPUIECTBO, MAaTHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBanue

Jlabopatopusi onTHKH W (HUBHUKH
aToma - ydeOHas aymIuTOpHs s

AynuropHast nmocka; Kowmrmuiekt ydueOHo# Mebenm; JlaGopatoprble ycraHoBku: OrmpeneneHue
ITIaBHOTO (POKYCHOTO paccTOsHHA JTHH3bL, OIpeneneHue Mmokas3aTels IPeOMICHHS XHIKOCTEH ¢

HpOBEACHUS Ja00opaTOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJIHBI  Jla3epa IIPU  [OMOIIH

3aHATHI mudpaknuoHHOW pemeTkn; OnpenelieHHe KOHICHTPAIMHA CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapumerpa, 2 wrT.; OmnpeneneHue TeMmmepaTypsl packanéHHoro Ttena; MccienoBanue
JIMHEWYaToro CeKTpa BOAOPOa U ONpeieeHus MOCTOsIHHOM Punbepra

VYueOnas ayIUTOpHs quist | AynutopHast nocka; KomruiekT yde6HOM Mebenu; MynbTumenuitHoe o0opynoBaHHE: HPOEKTOP

MIPOBEECHUS 3aHATHH | (CTallOHAPHEIN), 3KpaH (cTannoHapHbIi), [TK (mepeHOCHOIT)

JIEKIMOHHOTO THIIA

ITomemenue st | Kommnekr  yaebnoit mebenu; IIK — 10 mr., nogkmrodeHHBIX K cetdH "UHTepHer" u

CaMOCTOSATEIbHOM paboThI | OOeCreunBaIONIMX ~ AOCTYl B 3JEKTPOHHYIO  HMH(OPMAIMOHHO-00pPa30BaTENbHYI0  Cpeay

o0yJaronmxcs VYHuBepcurera.




