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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1| Kypc ¢usnkn spusercst 00ImeHayIHOH TUCIUIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKE U 3HAHUSX O MIPUPOJIE U
MPUPOTHBIX SIBICHUSX, IPHOOPETEHHBIX CTYAEHTAMH, KaK IIPH U3Y4EHUH MIKOJIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KHU3HU

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1| TpeGoBaHusi K NpeIBapUTEIbHON NOATOTOBKE 00yYaloerocs:

2.1.1 | MaremaTtuka

2.1.2 | Acropus Tpancnopra Poccun

2.1.3 | Uctopus (ncropus Poccnu, BceoOmas nuctopust)

2.1.4| Uadopmarnka

2.1.5| Xumus

2.1.6 | BomHble myTH, MOPTHI ¥ THAPOTEXHUICCKHE COOPYKCHHS

2.1.7 | Beeaenue B mpodeccuio

2.1.8 | MaremaTuka

2.1.9| Ucropus tpancnopta Poccun

2.1.10 | Ucropus (uctopust Poccun, Bceobmast HCTOpHS)

2.1.11 | Uupopmatuka

2.1.12 | Xumus

2.1.13 | Bogsble myTd, TOPTHI U THAPOTEXHUUECKHE COOPYKEHUS

2.1.14 | Beenenue B npogeccuro

2.2 | JuCHMILUIMHBI U PAKTHKH, AJI8 KOTOPbIX OCBOEHHE JAHHOI JUCIUIITUHBI (MO1YJ51) HEO0X0IUMO KaK
npeauiecTBylomiee:

2.2.1| O6m1as JTonus 1 OCHOBHI CYIOBOXKICHHS

2.2.2 | Teopus TpaHCIIOPTHBIX IIPOLIECCOB U CUCTEM

2.2.3 | UadpopMannoHHBIC TEXHOJIOTHH YIPABICHUS TPAHCIIOPTHBIM MPOIIECCOM

2.2.4| adopmalioHHbIE TEXHOJIOTUN

2.2.5 | LlenooOpa3zoBaHue Ha TPAHCTIOPTE

2.2.6| O0m1as JIOIUs U OCHOBHI CYTOBOXKICHHS

2.2.7| Teopusi TpaHCIIOPTHBIX MPOLIECCOB U CUCTEM

2.2.8 | UndopmannoHHbIe TEXHOIOTHH YIPABICHUS TPAHCIIOPTHBIM IIPOIIECCOM

2.2.9 | UHpopMaImoHHBIE TEXHOJIOTHH

2.2.10| Lenoobpa3oBaHue Ha TPAHCIIOPTE

3. KOMIIETEHIIUA OBYYAIOIIEI'OCSA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUWSA TUCIIUITJINHBI
MOAaYyJist)

YK-1: Cniocoden OCYIIECTBJIATH MOUCK, KpHTl/I‘{eCKHﬁ AHAJIN3 U CUHTE3 mubopMamm, NPUMEHATDH CHCTEMHBII MOAXO0X IS
pemieHus MOCTABJCHHBIX 3a1a4

YK-1.1: 3HaTh METOUKH TIOHCKA, cOOpa 1 00pabOTKH HHPpOpMAIUT

VK-1.2: 3HaTh aKkTyaJIbHble POCCHICKHE U 3apyOeKHbIE HICTOUHUKY MH(OopManuu B chepe npodeccuoHanbHON e TeNbHOCTH

VK-1.3: 3HaTh METOJT CUCTEMHOTO aHAJIN3a

YK-1.4: ymeTs mpUMEHSATh METOAUKH ITOHUCKA, cOopa 1 006paboTku HH(opMaIm

VK-1.5: YMETH OCYHICCTBIIATH KpI/ITI/I‘{€CKI/Iﬁ aHaJIu3 U CUHTEC3 I/IH(bOpMaI.II/II/I, HOHy‘ICHHOﬁ 13 pa3sHbIX UCTOYHUKOB

VK-1.6: ymeTh NIpUMEHSTH CUCTEMHBIN TOXO/ IS PEIICHUs TOCTABJICHHBIX 3a/1a4




VK-1.7: BnageTs MeTOJaMH ITOKCKa, cOOpa U 00pabOTKH, KPUTHIESCKOTO aHaJIM3a ¥ CHHTEe3a HHPpOpMaLUH

VK-1.8: B1ageTh METOAUKOM CUCTEMHOIO MOAXOAA IS PEIICHUs IOCTABIEHHBIX 3a7a4

OIIK-3: Cnnoco0eH HCmoIb30BaTh OCHOBHbIE 3aKOHBI €CTECTBCHHOHAYYHBIX TUCHMIIJINH B HpO(l)eCCI/IOHaJIbHOﬁ
AEATCJIbHOCTH

OIIK-3.1: 3HaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYIHBIX JUCIUIIINH, CBI3aHHBIC C IPO(HECCHOHATBHOI eI TEIBHOCTBIO

OIIK-3.2: yMeTb NPUMEHSATh OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYYHbIX AUCLHUILINH, CBS3aHHbIC B IPO(ECCHOHAIIBHOM AESTEIBHOCTH

OIIK-3.3: BJIaICTh HAaBbIKAMU IIPUMCHCHU OCHOBHBIX 3aKOHOB €CTCCTBCHHOHAYYHbIX OUCHUIUINH, CBA3aHHBIC B

poeCcCUOHATBHON IEATENFHOCTH

B pe3yJabTaTe 0CBOCHUSA NHUCHMUIIJIMHBI 06yqalo1uniflcsl JOJIKECH

3.1|3nars:
3.2 | YmeTh:
3.3| Baagern:
4. CTPYKTYPA JUCHUIIJINHbI (MOAYJISA)
Bun HaumeHoBaHue pa3/iesioB U TeM /BUJ 3aHATHS/ Cemectp | YacoB | Jluteparypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Pa3spen 1. @u3nyecKkue 0OCHOBBI KJIACCHYECKOI MeXaHUKH
Cp Kunemartuka /Cp/ 2 16 0
Jlex Junamuka /JIex/ 2 2 JI1.1 0
Cp Hunamuxka /Cp/ 2 16 0
JIab JIP 1.Ompenenenue ycKOpeHHs CUIIBI TSHKECTH 1o crocoby beccens. JIP 2 6 JI1.5 0
2.0npeneneHre MOMEHTa HHEPIIMHA MaXOBOT0O KoJeca JHHAMUICCKUM
meTogoM. JIP 3.M3yueHre 0CHOBHOIO 3aKOHA AUHAMUKH BPAIATEIbHOTO
JBIDKEHMSI ¢ TOMOIIBI0 MasTHuKa ObepOexka /J1ab/
Jlex Mexanndeckue KonebaHus v BOJIHbI /JIex/ 2 2 0
Cp CamocrositensHas pabora /Cp/ 2 12 0
Pasnen |Paszpeu 2. Moseky/aspHas pu3uka 1 TePMOAUHAMHUKA
Cp MonekynsapHo-kuHeTHYIecKas Teopus /Cp/ 2 12 0
Jlex Tepmomuaamuxa /JIex/ 2 J1.1 0
Cp Tepmomunamuxa /Cp/ 2 20 0
Paznen | Pazpen 3. DiiekTpuuecTBo
Cp Onekrpocraruka /Cp/ 2 16 0
Jlex OnekrpoauHamuka /JIek/ 2 2 JI1.1 0
Cp Onekrpoaunamuka /Cp/ 2 20 0
JIa6 JIP 4. 3mepeHure cOnpOTUBIICHUS METOJIOM YPaBHOBEUIEHHOTO 2 2 JI2.1 0
MocTHKa /J1ab/
Paznen | Pa3spes 4. DiieKTpoMarHeTusm
Cp Marnurocratuka /Cp/ 2 18 0
Jlex MaruautHas uaaykuus. Teopust MakcBesuia JUisl 3J1€KTpOMarHuTHOTO JI1.1 0
monist /JIex/
Cp MarnautHas uaaykuus. Teopus Makcsesia Uil 3J1eKTpPOMarHuTHOTO 2 16 0
mosst /Cp/
JIab JIP 5.0mnpeneneHne ropu30HTAIBHON COCTABIIAIOIIEH MAaTHUTHOTO TIOJIS 2 2 J12.1 0

3emiu /J1ad/

Pazgen

Paszgen 5. OnTuka




Cp @Dusnueckas ontuxa /Cp/ 2 14 0
Jlex KsanToBas ontuka /Jlex/ 2 2 JI1.1 0
Cp Ksanrosas ontuka /Cp/ 2 14 0
JIab JIP 6. OnpeneneHue nokasaTesei NpeaoMIICHUs )KUAKOCTEH ¢ IOMOLIBIO 2 4 J1.3 0
pedpakromerpa AbGe. JIP 7. OnpeneneHue TeMIepaTypsl packaJeHHOTO
TeJla ONTHYECKUM MeTonom /JIab/
Pasnen |Pa3gen 6. Atomuas u siiepHas ¢pusuka
Jlex Crpoenue atoma /JIex/ 2 2 0
Cp Crpoenue atoma /Cp/ 2 20 0
Cp Snepuas ¢pusuka /Cp/ 2 8 J1.2 0
HKP KonTtpomnshas padota /UKP/ 2 4 J1.4 0

5. CONEP’)KAHUE JUCOUILINHBI (MOAYJIST)

Pasnen 1. dusznueckue OCHOBBI KIIACCUYECKOM MEXaHUKU

Tema 1.1. Kunemaruka

OneMeHTh! KuHEMaTuku. Mozaenu B Mmexanuke. CucreMa otcueta. I[loctynarensHoe ABUXKEHUE TBEPIOTO Tea. TpackTopus, AIMHA
MyTH, BeKTOp nepemMernienns. CKOpoCTh H yCKOpEHHEe TOUKHU KaK MPOU3BOJHBIC Paanyca-BeKTopa o BpeMeHHn. HopmansHoe 1
TaHTeHIManbHoe yckopeHus. Knaccudukarys BUIOB IBIKEHUS.

Tema 1.2. lunamuka

Tpu 3axona nuHamuku HetotoHa. IToHATHS Macchl U CHIIbL. BUIBI CHII B MEXAaHUKE: TPEHUS, YIIPYTOCTH U TSroreHus. Mmmynsc tena.
Wmmynsc cuibl. BHenTHNE 1 BHYTPEHHHUE CUIIBL. 3aKOH COXPaHEHUS UMITyNIbca MEXaHUIeCKOoH cucTeMsl. LleHTp macc (LieHTp
UHEPLUH) MEXaHUYECKOH CHUCTEMBI M 3aKOH €T0 JIBHKECHUSI.

Pabora mocTosHHOI 1 TepeMeHHOi1 cHiTHl. BEIpaXkeHne paboThI CHITBI Yepe3 KpUBOIMHEHHBIH HHTerpat. MoOITHOCTE. JHEeprus Kak
YHHBEpCaJIbHAs Mepa Pa3iIHIHbIX (GopM IBIKEHHS U B3auMoaeiicTBi. KuHeTndeckas sHeprus MeXaHHIeCKOH CHCTeMBL. 3aKOH
COXPAaHEHUSI MEXaHUYIECKON SHEPTUH U €T CBsI3b C OJHOPOJHOCTBIO BPEMEHH. Y 1ap aOCOMIOTHO YIPYTHX U HEYIIPYTUX Tel.
MoMeHT HHepLUH TBEPAOTO TeNa OTHOCUTENBHO ocH. IIpuMepsl ero Beruncaenus. Teopema Il telinepa. MoMeHT cuibl. OCHOBHOE
YpaBHEHHE JMHAMHUKY BPAIATEIbHOIO ABUKEHUSA TBEPAOIO TEJIa OTHOCUTEIBHO HEMOABUAKHON OCH. 3aKOH COXPAaHEHUS MOMEHTA
UMITYIIbCA U €T0 CBSA3b C H30TPOITHOCTHIO IPOCTPAHCTBA.

3aKoH BCEMHUPHOTO TAroTeHus. IloTeHManbHas sHeprusl MaTepUabHON TOUKH BO BHEIITHEM CHUJIOBOM IIOJIE U €€ CBSI3b C CHJIIOM,
JIEHCTBYIOIIEN Ha MaTEPHATIbHYIO TOUKY. 3aKOH COXPaHEHUSI MEXaHUYECKOI SHEPTUU U €r0 CBA3b C OJHOPOAHOCTHIO BPEMEHHU.
JlaBneHne B )KUAKOCTH U Taze. ExuHuipl m3mepenus aapieHus. 3axonsl [lackans u Apxumena. TedeHue naeaibHON )KUIKOCTH.
YpaBHeHME Hepa3pbIBHOCTU. Y paBHEeHUE bepHysuin u cieactBus U3 Hero. TeueHnue Bs3kol xuakocti. @opmynsl HetoToHa 1
Crokca. KoaduuneHT BA3KOCTH M METOBI €TI0 ONPENEICHHUS.

Tema 1.3. Mexanndeckue KoJIeOaHNS U BOJHBI

Tapmonnueckue konebaHus 1 UX XapakrepucTuku. JuddeperunansHoe ypaBHeHUE TApMOHHUECKUX KoJeOaHuid. [IpyKuHHBIH,
(u3nUecKHil 1 MaTeMaTHYECKUI MasTHUKU. DHEPrHs rapMOHHYECKHX Kojebanuit. CoxkeHne rapMOHUYECKUX KOJIEOaHUH OTHOTO
HaInpaBJIEHHsI U OJJMHAKOBOM 4acTOThl. buenue.

CroxeHns B3aMMHO NEPHICHINKYIIPHBIX Konebannii. @uryps! JIuccaxy. 3aTyxaromue U BRIHYXKICHHBIC Koslebanus. Pe3oHaHc.
Bonnossle mporecchl. Mexanu3Mm 00pa3oBaHusl MEXaHUUECKUX BOJIH B ynpyroi cpeze. [IpoaosabpHble U MonepeyHble BOJIHBL.
VYpaBHeHHe MII0CKO Oerymieil BosHbl. [{rHa BOJIHBI U BOJIHOBOE YHCIIO.

Paznen 2. Monekynsipaast GU3UKa 1 TEPMOJTUHAMUKA

Tema 2.1. MonekynsapHO-KUHETHYECKAsl TEOPUS

OnbITHBIE 3aKOHBI HACATBHBIX Ta30B. YpaBHeHue Knanelipona-Menneneea. OcHoBHoe ypaBHeHre MKT mieanbHbIX Ta30B.
Cpensss KHHeTHYeCKasi SHEPrHs MOJISKyIl. MOJIeKyIspHO-KHHETHIECKOE TOJIKOBAaHHUE a0COIFOTHOM TeMIepaTypshl.

DJeMeHTHI CTaTUCTHYECKON Pu3uKH. 3akoH MakcBesuia Ajsl pacrpeesIeH!sI MOJIEKYI UI€AJIBHOTO ra3a MO CKOPOCTSIM.
BapomeTpuueckas popmyna. 3akoH BonbrMana 11 pactpeieNieHns YacTHIl BO BHEITHEM ITOTEHIHAIEHOM Hoe. CpeqHee 9rcio
CTOJIKHOBEHHI U CPEIHSS [UTHHA CBOOOTHOTO MPoOeTa MOJIEKYIL.

OmnsitHOe 060cHOBaHNE MKT. [Tuddy3ust, TermnonpoBogHOCTS 1 BHyTpeHHee TpeHue. 3akoHbl Puka, @ypse u HetoToHAa.

Tema 2.2. TepMmoanHaMuKa

Buyrpennss sneprus. Uncno creneHel cBOOOIB MOJIEKYI. 3aKOH paBHOMEPHOTO PACIIPESNICHNS SHEPTHH 110 CTETICHSIM CBOOOIHI.
IepBoe Havano TepmoarHaMuKku. PaboTa raza npu u3smMeHeHHH ero oobema. TemI0eMKoCTh MaKpocucTeMbl. MolsipHast
TEIIOEMKOCTb. 3aBUCUMOCTD TEINIOEMKOCTH HEaIbHOTO ra3a oT Buja mpoiecca. [I[puMeHeHne nepBoro Hayajaa TepMOJINHAMUKH K
u3omnponeccaM. AanadaTHeIi Tiporiecc. YpaBHenue [lyaccoHa.

Kpyrossie nponieccer. O6patumble n HeoOpaTuMmsle mponecchl. Lluka KapHo u ero k.I.a. s uaeansHoro raza. Bropoe Hagamo
TepMoauHaMuKu. [IoHATHE 00 SHTpOIHH, €€ CTATUCTUIECKOEe TOTKOBAaHHE.

CuItbl ¥ TOTEHIUAIBHAS YHEPTUS MEKMOJICKYIIIPHOTO B3auMoieiicTBUsL. DP(EeKTHBHBIN TuaMeTp MOJIeKy1. Y paBHeHue BaH-nep-
Baanbca. ®azoBbie epexonsl 1 u 2 pona. Kpurndeckoe cocrosaue. TpotiHas Touka. OcOOEHHOCTH TBEPAOTO U KUIAKOTO COCTOSHUIMA
BemecTBa. [loBepxHOCTHOE HaTsokeHHe. CmaunBaHue. KammuispHbIe SBICHHS.

Paznen 3. DnekrpuyecTBo

Tema 3.1. DnekrpocTaTuka

3axoH Kynona. HanpshkeHHOCTD U CHITOBBIE JIMHUHU HAPSHKEHHOCTH DJIEKTPUUECKOTO Mo, [I[puHIMT cynepno3unuu
anekTpudeckux nojei. [Ipumep pacdera HanpsHKEHHOCTH I10JIs1, CO3aBaeMOi CHCTEMOM 3apsa0B. II0TOK BeKTOpa HaNpsHKECHHOCTH
anekTprygeckoro nois. Teopema Octporpanckoro-laycca




Pabota cuit aneKTpHIecKoro oS 1o NepeMeIeHHt o 3apsaaa. Llupkynsanus BekTopa HanpskeHHoCTU. [ToTeHnuanbHbIi XxapakTep
3NEKTPOCTATUYECKOro nojs. IToTeHnuan 31eKTpudecKoro nojst. DKBUIOTEHIUAIbHBIE TOBEPXHOCTH. CBsI3b MOTEHIMANA C
HaNpsHKEHHOCTBIO MOJIS. DIEKTPUUECKOE M0JI€ B AMINEKTPUKaX. TUIBI MU3IEKTPUKOB. Buasl nonspuzanuu. Bekrop nonsgpusanuu.
IIpoBOAHNKH B 3IEKTPOCTATHIECKOM TI0JIC. DIIEKTPOEMKOCTH TpoBoAHIKA. KoHIeHcaTops! 1 X Buabl. DopMyra mI0CKOro
KoHzeHcaTopa. CriocoObl coeTMHEHNs! KOHIEHCATOPOB B 0aTapero. DHeprus dJeKTpocTaTHueckoro nous. O0bEMHas IIIOTHOCTh
SHEPrHH.

Tema 3.2. DnexkTpoauHaMuKa

IocTosHHBIN 3MeKTpUYecKuil TOK. Buasl Hocuteneit 3apsiaa B pa3nuuHbIx cpenax. Cuia Toka. Bekrop mnotaoctu Toka. OJ1C
UCTOYHMKA TOKa. 3akoH OMa Ui ydacTka u noaHoil nenu. ConpoTHBIEHHE U TPOBOIUMOCTh NPOBOJHHUKOB, MX TeMIIEpaTypHas
3aBUCUMOCTbB. PacueT conpoTUBIEHUH IPU pa3IMyYHbIX BUAAX COCIUHEHUMN.

Pabota 1 MOIHOCTS 3IeKTpHYIecKoro Toka. 3akoH [xoymns-Jlenma. Ipasmna Kupxroda u mpuMeHeHHe UX K pacdeTy
Pa3BETBIEHHBIX Lieneil.

Pasnen 4. DnekrpomarseTusm

Tema 4.1 MaraurocraTuka

MaruutHoe nosue. MHAyKius MarHuTHOTO 1osist. CunoBble IMHUM MarHUTHOTO MOJA, €0 BUXPEBOM XapakTep. 3akoH Ammepa A
CHJIBI, IEHCTBYIOIIEH Ha IPOBOIHUK ¢ TOKOM. [IpaBuso jeBoit pyku. MarHUTHBIII MOMEHT KOHTYpa ¢ TOKOM. KoHTyp ¢ TokoM B
MarauTHOM none. [IpuHnumn paboTs! anekrpoasurarens. 3akoH bro-Casapa-Jlamiaca i ero mpruMeHEeHHE K pacueTy MarHUTHBIX
noJei (MpsIMOro U KPYroBOrO TOKOB).

Cuuibl B3aMMOJEHCTBHS MapaneabHbIX TOKOB. 3aKOHbI AMnepa. [IBryKeHHe 3aps KeHHBIX YacTHL B MarHUTHOM none. Cuna
Jlopenna. Hupkynauusa Bekropa H u B. 3akon noxnoro Toka. MarautHoe nose conenouia u Topouaa. [1oTok BekTopa MarHUTHON
unaykuuu. Teopema Iaycca uist nons B. Ilotox Bektopa B uepes coneHoun.

Tema 4.2. MarautHasa nuaaykuus. Teopus MakcBesna AJ1s 21€KTPOMarHUTHOTO MO

Pabora o mepeMeIeHnIo MPOBOIHNKA W KOHTYPA C TOKOM B MarHATHOM IToJIe. DJEeKTpOMarHuTHas HHIyKnus. 3akoH Dapanes u
€ro BbIBOJ U3 3aKOHA coxpaHeHus 3Hepruu. [Ipasuno Jlenna. fBnenue camonnnykuuu. MHaykTHBHOCTB KOHTYpa. DJ1C
CaMOMHAYKINY. B3auMHas HHIYKIHS.

MarnuTtHoe 1osne B BemiecTBe. THITBI MAaTHETHKOB (IHa-, mapa- u JeppoMarHeTukm), ux ¢pusndeckas npupoaa. HamMarHMIeHHOCTD.
MarnutHas npoHunaeMocts Beniectsa. OcHOBEI Teopun Makcsenna. Tok cmemenus. YpaBHeHus: MakcBesula B UHTETpanbHOU
tbopme.

ITonsTre o nepemeHHOM Toke. OMHYECKOE, pEAKTUBHOE (EMKOCTHOE U MHAYKTHBHOE) U MOJHOE COMPOTUBIICHUS LIEMH IEPEMEHHOTO
ToKa. 3akoH OMa Juisl HeNH NEPEMEHHOIO TOKAa. MOILIHOCTb, BbIAEIsIEMAs B LIEIIM IEPEMEHHOIO TOKA.

OnexTpoMarHuTHBIE Kosiebanus. [apMOHIUECKHe, 3aTyXaOIINe U BRIHYXKICHHBIC Kosebanus. [loHsTHE 0 pe3oHaHce.
OnexkTpoMarHUTHBIE BOJIHBI U UX cBoicTBa. IlIkana 3IeKTPOMAarHUTHBIX BOJH.

Paznen 5. Onruka

Tema 5.1. @usudeckast onTUKa

OCHOBHBIE 3aKOHBI T€OMETPUYCCKON ONTHKH. AOCOTIOTHBIH M OTHOCUTEIIBHBIN MOKa3aTen MpeJIoMIICHUS. VX (pu3nueckuii cMbICIL.
SIBneHUE TOHOTO BHYTpeHHeTo oTpaxkeHus. CBetoBoabl. Chepruueckue 3epkana. Dopmyna 3epkana. [locTpoeHne n3odpaxeHui.
Tonxwue nun3sl. @opmyna mun3sl. [locTpoerne H300pakeHHH.

BonHoBas »neKTpoMarHuTHas MpUpoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTb CBETOBBIX BOJH. Bpemst u quinHa
korepeHTHOCTH. [IpocTpancTBeHHas KorepeHTHOCTh. MHTepdepenius ceera. MeToas! HabmoAeHNs HHTep(epeHnn ceta. Pacuer
uaTepdepennny B onsiTe FOHTa. IHTEpdepeHys cBeTa B TOHKHUX IUICHKAX. [1010CH paBHOM TONIIMHBI M PABHOTO HAKJIOHA.
Komnsna Hetorona. ITpumenenne natepdepeHnny B HayKe U TEXHUKE.

Hudpaxuus ceera. [Tpunnun [oiirenca-®Openens. Meton 3on Openens. Judpakius OpeHens Ha KPyrJioM OTBEPCTHH U JAHCKeE.
Judpakmust Ha mpocTpaHcTBeHHOH pemetke. @opmyna Bymeda-bparra. PenTrenorpadgudeckoe ucciiefoBaHie CTpyKTYpHI
kpuctaios. [TonsTHE 0 TOoNOrpaduu.

Tonsipuzanus ceera. EcTecTBeHHBII U ONApU30BaHHBIN cBeT. 3akoH Mamtoca. [lonspusanus cBera Npu OTpaKeHUH U
NpEeIOMJIEHUH Ha TPAaHULE JBYX AUDIEKTPHKOB. 3akoH bproctepa. [IBoiiHoe nydenpenomnenue. [Ipuzma Huxomns. [onspounasr n
MOJAPHU3AI[IOHHBIE TPU3MBL.

HckyccTBenHas ontudeckas aHm3oTponust. Oddextsl Keppa u @apanes. OnTudeckn akTHBHBIE BeIIecTBa. Jlucnepcus cBeTa.
DneMeHTHI JIEKTPOHHOM Teopun aucnepcuu ceera. [lornomenue (abcopOuusi) ceta. 3akoH byrepa.

Tema 5.2. KBantoBas onruka

TemnoBoe U3ITydeHHE U €T0 XapaKTePUCTHKH. AOCOMOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - boipMana.
Pacnipenenenue sHepruu B crieKTpe abCOMOTHO YepHOTo Tena. 3akoH cMmeuleHus: Buna. @opmyna Penes-/xunca.

SAsnenue poroaddexra. Buennuit potord ekt u ero 3akonsl. PoToHBI. YpaBHEeHHE DHHINTEHHA s BHEITHETo (hoTodddekra.
Macca u nmmynsc ¢oroHa. JlaBnerne cBera. OnsiTs! JIeGenesa. Jlazepsl, NpHHIUIT AEHCTBHUS, YCTPOMCTBO M IPIMEHEHHE.

Paznen 6. AToMHast U siiepHas pU3nKa

Tema 6.1. Ctpoenue atoma

Monenu atomoB Tommcona u Pesepdopaa. DMmupraeckne 3aKOHOMEPHOCTH B CIIEKTPaX HCITYCKaHHS M MOTTIOIICHNS aTOMOB.
®opmyna Punbepra. Jluneituatslii ciektp aroma Bojopoaa. OCHOBHBIE CEPUHU CTIEKTPAJIbHBIX JTMHUH.

Bomnna Jlyn ne bpoiins. OnbiTHOE 000CHOBaHHE KOPITYCKY/ISPHO-BOJIHOBOTO Jyajl3Ma CBOHCTB BemiecTBa. COOTHOIICHUS
HeonpeneneHHocTel [ei3endepra kak MpOsSIBICHUE KOPITYCKYJSIPHO-BOJTHOBOTO JTyalli3Ma CBOMCTB MaTepuu. BoHoBast GyHKIMS 1
ee cTaTUCTUYeCKUi cMbIcl. YpaBHenue HIpéaunrepa 11 cTaluOHApHBIX COCTOSIHUM.

IToctynats! bopa. BopoBckas Teopust aroMa BOJ0OpOAa U BOAOPOJONOA00HOr0 HOHAa. ATOM BOJOPOJa B KBAHTOBOH MEXaHUKE.
KgBanroBsie uncna. CniuH snexktpona. CniuHoBoe kBaHTOBOE uncio. [Ipunnun [aynu. Pacnpenenenue 37eKTPOHOB 110 COCTOSTHUSIM.
Tema 6.2. SnepHas pusnka

Pentrenosckue criextpsl. 3akoH I. Mosznu. Ilorsomenue, CHOHTaHHOE U BBIHYXA€HHOE n3irydeHue. [lonsTie 00 onTHuecKux




KBaHTOBBIX reHepaTopax (J1azepax). Pasmep, coctas u 3apsa aToMHOTO sipa. MaccoBoe U 3apsaaoBoe yncia. Jledext Maccel u
SHEPrHs CBS3H sIpa.

B3anMmoieiicTBrEe HYKIIOHOB U MIOHATHE O CBOHCTBAX W MPHUPOJIE SIEPHBIX CHIl. MoJienu siipa. PalnoakTHBHOE U3IIYICHUE H €TO
BUIBI. 3aKOH PaIMOAKTHBHOTO pacmaaa. 3aKOHOMEPHOCTHU M MPOUCXOXKIECHHE anbda, OeTa - 1 raMMa-u3nydeHus aTOMHBIX sIEp.
ToHsATHE O SIIEPHBIX PEAKLUIX U MX OCHOBHBIX THNAX. ICKyCCTBEHHAs PaJHOaKTUBHOCTD. JleneHue Tsokenbix saep. LlenHas
peaknust neienus. [lorarue o spepHol SHepreTuke. Peaknus cuHTesa aToMHBIX siiep. [Ipobiiema yrpaBiseMbIX TepMOSICPHBIX
peakuii. DneMeHTapHbIe YacTHIEL. VX Kiaccupukams.

6. ®OH/J1 OHEHOYHbIX CPEICTB

6.1. IlepeyeHb BHIOB OLIEHOYHBIX CPEICTB

BrimonHeHue u 3amuTa 1a00paTopHbIX padoT
BrlInonHeHne caMOCTOSITENBHBIX PadoT

3auer

Ok3ameH

6.2. TeMbl NUCbMEHHBIX PadoT

6.3. KoHTpo/1bHBIE BONIPOCHI M 3a1aHUA

YK-1: CriocoGeH oCyIecTBIATh TOUCK, KPUTHIESCKUH aHaIN3 ¥ CHHTE3 HH(OPMAIUH, IPUMEHSITh CUCTEMHBIH TOAXO0 I
pelIeHNs OCTaBICHHbIX 33/1a4

Bomnpoc Nel

HOquy CKOPOCTD IMMaACHUA TSI B BAKyyM€ HE 3aBUCHUT OT UX Maccel? OHI/IHII/ITG, KaKHC CHJIbI HeﬁCTByIOT Ha TCJI0, KOrga OHO ImagacTt,
Y KaK 5TH CHJIBI BIMSIOT Ha YCKOPEHHUE Tea.

Ortser: CKOpOCTL nagcHus TCJI B BAKyyM€ HC 3aBUCHUT OT UX MAaCChI 6naroglap;1 3aKOHY BCCMHUPHOTI'O TATOTCHUSA Herorona. CormacHo
OTOMY 3aKOHY, CUJIa TSHKECTHU I[eI\/'ICTByeT Ha BCC T€JIa OAMHAKOBO, IMPOMOPIUOHAIBHO UX MacCCe. OI[HaKO, TIOCKOJIbKY MaccCa TaKXKe
olpeiessieT HHEPTHOCTh Tea (CONPOTUBICHNE H3MEHEHUIO CKOPOCTH), YCKOPEHHE, KOTOPOE UCIIBITHIBACT TEJI0, OKA3bIBACTCS
MOCTOSIHHBIM U HE 3aBHUCSIIMM OT Macchl. OCHOBHBIE CHIIBI, ACHCTBYIOIIME HA TaJal0IIee TEI0, — 3TO CHJIa TSDKECTH U
COIIPOTHUBIICHHE CPEIbI (B CITydae OTCYTCTBHS CPEIbl, KaK B BaKyyMe). B Bakyyme cONpOTHBIIEHHE OTCYTCTBYET, H €IHHCTBECHHBIM
(hakTOpPOM OCTaeTCs TPaBUTALIHSL, KOTOPAsk YCKOPSIET BCce Tela OJUHAKOBO.

Bomnpoc Ne2

OOBsicHUTE, TOYEMY BO3LyX B KOMHATE HMEET IIOCTOSIHHYIO TeMIIepaTypy, XOTS TeMIepaTypa CTCH KOMHATBI MOXKET MEHAThcA. UTo
MPOUCXOIHUT C YHEPIUCH MOJIEKYI BO3ayxa?

Ortsert: Temmiepatypa Bo3ayxa B KOMHATE TOICPKUBACTCS TIOCTOSIHHOM OJIarofapst Mpoweccy TeIIonepeiadi MeKIy BO3AYXOM
creHamu. Korzia cTeHBI HArpeBarOTCSI MITH OXJIAXKIAIOTCS, OHHM IIEpeIafoT TEIUIO BO3IYXY, KOTOPHIH, B CBOIO OYEpe/Ib, pacIpeaesseT
9Ty SHEPTUIO Cper CBOMX MOJeKya. OIHaKo u3-3a OONBIIOTO 00beMa BO3yXa U ero CIIOCOOHOCTH MEePEeMEIIUBATHCS, N3MEHEHUS
TEMIIEPaTyphl CTCH HE IPUBOIAT K 3HAUUTEIBHBIM U3MCHEHHSIM TEMIIEPATYPhI BO3/IyXa B IIEJIOM. DHEPIUs MOJICKYJ BO3IyXa
nepepacipeiensIeTcs TaKUM 00pa3oM, YTO CPeTHSSI KHHETHYeCKask SHEPTHsI MOJIEKY!T (KOTOpasi olpeessieT TEMIIePaTypy) OCTaeTCs
IPAaKTUYECKU HEU3MEHHOM.

Bonpoc Ne3

Kaxoii 3aKoH onMchIBaeT B3aUMOJICHCTBHUE JIBYX TE€J, HAXOASAIINUXCS MO JEHCTBHEM CHJIBI TSKECTH?
a) 3akoH ApxumMena

b) 3akon Oma

c¢) 3akoH ['yka

d) 3axoH BCeMHPHOTO TATOTCHHUS

IIpaBusbHbiil 0TBET: d) 3aKOH BCEMUPHOTO TSTOTEHHS

Bonpoc Ne4

Kakoe ycTpoicTBO HCHONB3YeTCs ISt U3MEPEHUS CUIIBI TOKA B JICKTPHUECKOH Iieru?
a) AmMnepmerp

b) Boner™eTp

c) Ommetp

d) l'aneBanomeTp

[IpaBuiibHBIN OTBET: a) AMIIEpMETP

Bonpoc Ne5

Kakue u3 nepedncieHHbIX (aKTOPOB BIUSIOT HA COCTOSHHE BEIIECTBa (ra3000pa3Hoe, XKHUIKOE, TBEpaoe)?
a) Temmieparypa

b) [aBnenne

c) Oovem

d) Monsipaast macca

¢) Cuta IpUTSDKEHAS MEXKTY MOJIEKYIaMH

f) Xumuueckwnii coctan

[IpaBunbHBIC OTBETHL: 3, b, €




Bormpoc Ne6

Kaxkue npruOops! HCTIONB3YIOTCS 111 I3MEPEHNS MEKTPUIECKIX BETNINH?
a) Ammepmerp

b) BonermeTp

c) Tepmomerp

d) MaromeTtp

e) Ommertp

f) Bapometp

[TpaBuiBHBIE OTBETEHL: a, b, €

Bompoc Ne7

Y CcTaHOBHTE MPABUIBHYIO TOCIIEAOBATEIBHOCTD ATAOB IBMYKEHUS Tea, OPOIICHHOTO BEPTHKAIBLHO BBEPX.
Teno mocTUraeT MaKCHMAIIBHOM BBICOTHL.

Teno HauWHAET ABMIKEHHUE BBEPX.

Teno ABMKETCS BBEPX C 3aMEJJICHUEM.

Teno HaYMHAET MMa1aTh BHU3.

Temo Bo3BpaIIaeTcsl B HCXOAHYIO TOUKY.

HpaBHHLHa}I [MOCJIEA0BATENBHOCTE: 2 >3 —> 1 —>4 — 5

N

Bonpoc Ne8

YcTaHOBHUTE MPABUIIBHYIO NTOCIEI0BATEIBHOCTD MIPOLIECCOB, IIPOUCXOAAIINX IPH paboTe TpaHchopMaTopa.
MarsuTHbII OTOK U3MEHSETCS.

Bropudnas 00MOTKa reHepHpyeT MeKTPUISCKHUH TOK.

Bropuunas 06MOTKa MOTydaeT NepeMeHHBIH TOK.

Bo Bropuunoit o6MoTke Bo3HukaeT D/C.

ITepemMeHHBII TOK OAETCS B IEPBUYHYIO OOMOTKY.

HpaBI/IHLHaSI MOCIEN0BAaTENBHOCTE: 5 > 1 -4 —2 — 3

DA~

Bormpoc Ne9

Y CTaHOBHTE COOTBETCTBHE MEKIY GUINICCKUMU BETMIMHAMH U UX ONIPEICICHUSIMHU.
duznyeckas BeIMYHUHA Omnpenenenue

a) Nmmynec 1) [TpousBeneHre Macchl Ha YCKOPEHUE

b) Cuna 2) BenuuuHa, XapakTepHU3yrolas IBIKCHHE TEa

¢) Yckopernue 3) CkopocTh U3MEHEHUS IMITYITECA

d) Ckopoctb 4) V3aMeHeHne TOI0KEHHsI Tela OTHOCUTENFHO BpEMEHU
[TpaBuIBHOE COOTBETCTBHUE:

2) —2)

b)—1)

c)—3)

d)—4)

Bompoc Nel0

YcTaHOBUTE COOTBETCTBUE MCKIY (1)I/ISI/I‘{€CKI/IMI/I BCJIMYMHAMM U UX €AMHHUIIaMU U3MEPCHU B Me;x;(y}lapozmoﬁ CHUCTEME €IUHUILL
(CH).

duznyeckas BeIMYUHA Enununa usmepenus

a) DIEeKTpUIeCKUi 3apsi 1) Kymnon

b) HanpsokeHHoCTh 3nekTpuieckoro mois  2) Hetoton/Kynon
¢) [ToTreHman 3JIeKTPUIECKOTO OIS 3) Bonbt

d) EmMxocTh KOHAEHCaTOpa 4) ®apan

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d) —4)

OIIK-3: Crnoco6eH HCTIONB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHO-HAYIHBIX JUCIUIUINH B PO(HEeCCHOHATIBHOM NeITeIbHOCTH

OTKpBITHIE BOTIPOCHI

Bonpoc Nel

Omnuumre nporecc U3MepeHust KodpOUIMEHTa TPEHHS CKOJIBKEHUS MLy ABYMs TOBepXHOCTsIMHU. Kakne nmapamerpsl HEOOX0IMMO
KOHTPOJIUPOBATH IIPH IIPOBEACHUHU SKCIICPHUMEHTA?

Ortser:

Jlns u3mepenus Kod(pQuImeHTa TpeHNs CKOIBKEHUS MEXKIY IBYMS IIOBEPXHOCTAMH OOBIYHO HCIIOIB3YeTCS METO HAKJIOHA
wiockocTd. OJJUH 13 00BEKTOB MOMEIIACTCS Ha HAKIOHHYIO INIOCKOCTB, ¥ IIOCTEIICHHO YBEIIMYMBAETCS YroJl HAKJIOHA 1O MOMEHTA
Hagaya ckoipxeHus. Koaddurment Tperns paccunTeiBaeTCs Kak TAHTCHC YIila HaKJIOHA. BaKHO KOHTPONMMPOBATh YUCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTH MIPIIIOKEHUS HArPy3KH U OTCYTCTBHE BUOPAIIHH.

Bomnpoc 2:




OO0BscHHUTE, KaK HU3MEPUTH CKOPOCTh PACIPOCTPAHEHUS 3BYKOBBIX BOJIH B cpee. Kakue MeToIbl MCTIONB3YIOTCS IS 3TOTO U KaKue
(haKkTOpBI HY)KHO YUHUTHIBATH?

OTBeT:

CKOpPOCTh pacpOCTpPaHEHHsI 3BYKOBBIX BOJH B CpeJie N3MEPSETCS ¢ TOMOIIBIO METOJI0B, OCHOBAHHBIX Ha PETUCTPAIlH BPEMEHH
MIPOXOKACHUS 3BYKOBOM BOJTHBI MEXKAY ABYMS TOUKaMU. VICIIOIB3YIOTCS YABTPAa3BYKOBBIE IATYUKU WIIM MUKPOQOHBI. BaxkHO
YUUTBIBATH TEMIIEPATYPY CPE/Ibl, BIAKHOCTh M HAJTMYHUE MPENATCTBUNA, KOTOPBIE MOTYT MOBJIUATH HA PACIPOCTPaHEHHUE 3BYKA.

3aKpI)ITI)Ie BOIIPOCHI ¢ OTHUM IMPABUIIBHBIM OTBETOM

Bonpoc Ne3

Kaxoii 3aK0oH OIMCHIBaeT JBIDKEHHE Tella MO/ BO3ISHCTBHEM BHEIIHEH CHIIBI?
a) 3aKOH BCEMUPHOTO TATOTEHHS

b) Bropoii 3axon HeroToHa

¢) Tperwuii 3akon HetoToHa

d) 3axoH coxpaHeHHs SHEPTUH

ITpaBunbHbBIH 0TBET: b) BTopoii 3akon HetoToHa

Bormpoc Ne4

Kakoii npubop ucmonb3yercs i U3MEPEHHs CKOPOCTH 3BYKa B Boje?
a) [unponokarop

b) Oxomnot

¢) Conorpad

d) Jaruuk naBneHus

[TpaBunbHBIH oTBeT: a) [Hapomokarop

3aKprTbIe BOIIPOCHI ¢ HECKOJIBKUMU MPAaBUJIBHBIMU OTBETAMU

Bonpoc Ne5

Kakue hakTopsl BIUSAIOT Ha CTaOMIBHOCTH CyIHA Ha BOJE?
a) dopma koprryca

b) Pacnipenenenue rpy3oB

¢) Bricora magBogHOTO OOpTa

d) I'myObuna ocanku

ITpaBubHBIE OTBETHL: 4, b, ¢, d

Bompoc Ne6

Kaxue nmpuOopbl HCHONIB3YIOTCS JIs1 ©3MEPEHUSI MArHUTHOTO 11017
a) Kommac

b) MarauTomerp

c¢) lanpBanOMeETp

d) KaTymika WHIYKTHBHOCTH

IIpaBunsHEIE OTBETHE: b, d

BOHpOCLI Ha YCTAaHOBJICHUEC ITOCJIICA0BATCIIBHOCTH

Bonpoc Ne7

YcTaHoBUTE MPaBUIIBHYIO TIOCIIE0BATENBHOCTD IATOB MIPY IMPOBEJCHUH SKCIIEPUMEHTA IO U3MEPEHHIO CKOPOCTH 3BYKa B BO3/AYyXE:
1. [NoaxmodeHne MUKPO(POHOB K PETHCTPUPYIOLIEMY YCTPOHCTBY.

2. H3mepeHue BpeMEeHU TPOXOKISHUS 3BYKa MEXY MUKPO(POHAMH.

3. Pacuet ckopocTu 3ByKa 10 U3BECTHBIM PACCTOSHUSM U BPEMEHHU.

4. Hactpoiika pacCTOSHHI MEXIY MUKPO(POHAMH.

IIpaBunbHas nociaenoBaTeNbHOCTh: 4 — 1 — 2 — 3

Bonpoc Ne8

VYcraHoBHTE NOCIEA0BATENBHOCTS IATOB IPH HACTPOKKE JIA3E€pHOTO AaNbHOMEpPA I U3MEPEHHsI PACCTOSHUS:
1. Hactpolika npueMHUKa CUTHamA.

2. INoaxmrodueHne HCTOYHUKA TUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosiHUS.

IIpaBunbHas nociaenoBaTeNbHOCTE: 2 — 3 — 1 — 4

BOHpOCLI Ha YCTaHOBJICHUC COOTBECTCTBUA

Bompoc Ne9
VYcTaHOBUTE COOTBETCTBHE MEXKIY PU3MUCCKUMHE SBJICHUSIMH 1 IPUOOPAMH, HCIIONB3YEMbBIMH JUIS UX U3Y4CHHS:
duznyeckoe sIBICHUE IIpubop

a) DnexTpuuectBo 1) AMmepmerp
b) Maruetusm 2) Komrmac




¢) Onruueckue 3(hheKTsI 3) CrektpomeTp
d) PagnoaktuBHOCTh 4) [eWrepoBCKUil CUETUHMK
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHUTE COOTBETCTBHE MEXTY HU3NICCKUMU BEITMUYUHAMH M UX SAUHUIIAMU U3MEPEHHS B MEXTYHAPOIHON CUCTEME ¢TUHHIL
(cny:

dusznyeckasa BeIuUInHA Enununa nsmepenus
a) Cunma 1) HetotoH

b) Pabora 2) Ixoyms

¢) MomHocThb 3) Barr

d) Oueprus 4) JIxoynb

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. MeToguueckue MaTepHaJibl, Opee/sonue Npoueaypbl OLeHUBAHUS

Metoanka oneHKH 1ab0paTOPHEIX paboT

CTyneHT H0JDKEH BBIMONHUTD U 3aIIUTUTH BCe J1IAO0paTOpHBIE PabOThI, IPEIyCMOTPEHHbBIE IPOrPAMMOI JUCIUIIINHBL.
JlabopaTopHas paboTa CUUTACTCS 3AIUIICHHOMN MPH YCIIOBHHU YIOBJICTBOPUTEIBHBIX OTBETOB Ha HE MeHee 85% BceX KOHTPOJBHBIX
BOITPOCOB, MPUBCACHHBIX B KOHLIC Ka)KI[Oﬁ pa60T1)1 B J'Ia60paTOpHOM MPAKTUKYME, a TAKXC BBIIIOJTHCHHUSA TECTOBBIX BaZ[aHI/Iﬁ 10 TEMC
paboThI Ha YCMOTPEHHE MPENOIaBaTeICH.

MeTtozarka 3a4eTa 1o JUCIUIUIAHE
3a4er Mo JUCUUIUINHE BBICTABIISETCS 110 PE3yIIbTaTaM CHCTEMAaTHIEeCKON pabOThI CTyIEHTa B TEUSHHE CEMECTpa.

Meroauka OLEHKH 9K3aMeHa 10 JUCLUILUINHE

Teoperndeckas yacTb K3aMeHa 110 AUCIUIUINHE NIPEACTABISAET cO00I KOMIIIEKC BOIIPOCOB HA YCBOSHHE MPOHICHHOTO MaTepHaa -
TEPMUHBI, OIIPEEICHUS, 3aKOHBI.

B pamkax TeopeTHueckoil yacTu oOydaromuiics, Uit KaKA0ro 3aJaHus, (opMynupyeT IpaBUIbHBIE C €70 TOYKH 3PEHUsI OTBETHI.
3a7aHue CUNTAETCA BBIIOJIHEHHBIM B TOM CIIy4ae, €CIH JaHbl BEPHBIE OTBETHI HA BONPOCHL. B MpoTHBHOM cilydae 3ajaHue
CUYUTACTCS HEBBIIIOIHEHHBIM.

IIpakTHueckas 4acTb 9K3aMeHa 10 JUCLUIUIMHE IIPEACTABIAET 3aa4y, HAIIPaBJICHHBIC HA BBIIBICHUE BO3MOXHOCTH IIPAKTUYECKOIO
IIPUMEHEHUS. KOHKPETHOTO TEOPETUYECKOIO Pasiea.

OK3aMeH BBICTABISIETCA C YUETOM PE3YIBTaTOB BBIIIOJHEHHS TEOPETUUECKOM U MPAKTHUECKON YacTeH B COOTBETCTBUHU C
HPUBECHHBIMH HIDKE TPECOOBAaHUAMIL.

5 (oTm4HO) >85 Bce 3aaHust BBIIOTHEHBI B COOTBETCTBHH C TPEOOBAaHUSMH, B IOJHOM 00beMe 1 6e3 OMINOOK.

4 (xopormo) 75+84 Bce 3amaHns BEITOTHEHB! B COOTBETCTBUH C TPEOOBAaHMSAMH, B 0OBEME TOCTATOYHOM IS OOIIETO
(hyHKIIMOHHPOBAHUS CUCTEMBI MM BBITIOJIHEHO JBA 33JaHUS B COOTBETCTBHHU C TPEeOOBAaHUAMH, B MOIHOM 00BeMe U 6e3 OMMOOK.

3 (YROBIETBOPHUTEIILHO) 50+74 BrInonHeHo He MeHee ABYX 33/1aHUil B COOTBETCTBUH C TPEOOBaHUSIMH, B 00BbEME
JOCTaTOYHOM JJIs 00IIIero (hyHKIIHOHUPOBAHUS CHCTEMBI

2 (HEeyIOBIETBOPHUTEIILHO) <50 BrmonaeHO MeHee IBYX 3alaHHif B COOTBETCTBUH C TPEOOBAHUAMH, B 00BEMeE

JIOCTATOYHOM JIs1 00IIEro pyHKIMOHUPOBAHUS CUCTEMBI
HToroBslii 0ai 3a 5K3aMeH BBICTABIISIETCS 110 OICHKE XY/IIei yacTh. B cropHBIX cliydasx mpenojaBaTeib BIpaBe 3aaBaTh
YTOUYHSIOIINE BOIPOCHI U 1aBaTh JOTIOJTHUTEBHBIC TPAKTHYECKHE 3aaHusI.

7. YA4EBHO-METOIUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUILIJIMHBI (MOAYJIS)

7.1 PekomeHnayemas Jqutepatrypa

7.1.1. OcHoBHAas aUTEPaTYypa

ABTOpBI, COCTaBUTEIH 3armnaBue M3narenscTBo, rof
JI1.1 | Tpodpumona Taucus Kypc ¢usukn: yaed. mocodue Al HHXKESHEP.-TEXH. CIEIl. BY30B Mocksa: Akagemusi, 2010
MBanoBHa
JI1.2 | Bukynos CraHucinas Du3mKa: 33144 A1 CAMOCTOAT. PELICHUS Ul CTYIEHTOB BCEX CIIELL. Hosocubupck: HTABT,
Bukroposudy, 04. 1 3204. (hopM oOyueHHs 2011
Tpeinkrna Enena
TpanueBHa




ABTODBI, COCTaBUTEIH 3armasue W3naTenscTBO, roj
JI1.3 [Curumos Bnagucnas | Onruka. @u3uka aToma: 1a60paTOpHBII MPAKTHKYM 110 (PU3UKE Hosocubupck: CI'YBT,
WBanoBuy, 2016
IIporononosa Huna
[TaBnoBHa
JI1.4 | Buxkynos C. B., Ousnka: cCOOPHUK 3a71a4 Hosocubupck: CTYBT,
Curumos B. 1., 2017
Tpoinkuna E. T.
JI1.5 | Hukurenko Anaronuit |JIabopaTopHBIN MPAKTHKYM MO MEXaHHUKE HoBocubupck: CI'YBT,
T'eopruesuu, SIkoBnes 2018
Bnagumup
Huxonaesuu,
CurumoB Bnaaucnas
WBanouy, TpeiHKHHA
Enena Tpanuesna,
IIporononosa Huna
ITaBnoBHa, [onoBaHOB
Muxann HukonaeBuu
7.1.2. lononHUTEbHAS JUTEpaTypa
ABTODBI, COCTaBUTEIH 3arnasue W3 narenscTBO, TOI
JI2.1 | OpnoB Tpanuit JlaGopaTopHBIii IPaKTUKYM 1O (PU3HKE. DNEKTPHIECTBO, MATHETU3M HoBocubupck: HI'ABT,
BacuieeBuy, 2002
CunroxoB Muxaunn
IlerpoBuy
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MOAYJIS)
Hasnmagenue ObopynoBanue
YuebHas ayAUTOPUS quis | AynutopHast mocka; Kommekr ydeOHOI MmeGenm; JlaGopaTopHble CTEHABL: YHHBEPCAIBHBIN

NPOBEJCHHS TEKYIIEro KOHTPOJIS
U IPOMEXKYTOYHOH aTTecTanuu

CTeHI «3aKOHBI MOCTOSIHHOTO TOKa», 6 1ur.; JlaGoparopHas yctaHoBka: OmnpeneneHue
TOPU30HTAJBHON COCTABJIONICH MarHUTHOTO Imonisi 3emid, 4 wT. OmnpejiencHue YCKOPEHHS
CHITBI TsDKeCTH 1o cniocoOy beccenst, 6 mT.; Mastauk O6epbeka, 2 mT.; MaxoBoe koieco, 4 MIT.;
Ompenenenue  ckopocTd  3Byka; OmpeneneHue  OTHOLIGHUS — TEIUIOEMKOCTeH, 2  mT.;
JlaboparopHoe o6GopynoBaHue: Habop 3nexkTpoM3MepuTeNbHBIX mpubopoB, 2 mT.; HaGop
000pYTOBaHYS JJISl BEIYHMCIICHHS TIOTPEITHOCTEH H3MEepeHHH, 6 IIT.

Jlabopatopuss onTHKH W (HUIUKA
aToma - ydeOHas ayAuTOpUs IUIs

AymutopHast nmocka; Kowmmekr ydeOHOW wmebenn; JlabopaTopHble ycraHoBkH: OrpeneneHre
ITIaBHOTO (POKYCHOTO paccTOSHUS JUH3BI, OmpeneneHue MoKa3aTens MPeToMICHUS KUAKOCTEH ¢

HpOBEACHUS 7a0bopaTopHBIX | HoMoLIblo  pedpakTomerpa AOOe; OmnpeneneHne [UIMHBI BOJHBI Jlasepa IPH  TOMOIIH

3aHATUI mudpaknuoHHOW pemeTky; OmpeneneHre KOHIEHTPAIMH CaXapHBIX PAacTBOPOB C IOMOIIBIO
caxapumerpa, 2 wT.; OmnpeneneHue TeMneparypbl packanéHHoro Ttena; HMccinenoBanue
JIMHEWYaToro CIeKTpa BOAOPOIa U ONpeieieHus MocTosiHHOM Punbepra

YuebHas ayTUTOpHsI Juist | AynutopHast nocka; Kommuekr ydeOHo# MeGenu; MynbruMenniiHoe 000pynOBaHHUE: MPOSKTOP

IIPOBENIEHUSI TEKYLIETO KOHTPOJISL
U IIPOMEXKYTOYHOM aTTECTALUU

(cranmoHapHBIiT), 9KpaH (crarroHapHsIi), [IK (mepeHOCHOI)




