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AHHOTAIIASA

HporpaMMa Kypca «Duznyeckre OCHOBEI H METOBI TUATHOCTHKH B 3KCIEPHMEHTE» COCTaBJICHA B
COOTBETCTBHH C CDGJIGP&JIBHBIMH roCcyJapCTBEHHBIMH 06]3330B3TCJII:HBIMI’I cTaHgapTaMy IO HalpaBICHHIO

[IOATOTOBKHA HAYUHO-IIE€JarOTHYECKUX KalpOB B ACITMPAHTYPC 01.06.01 «MaTeMaTHKa H MEXaHHKA.

[IpenomaBanye MUCLMIUIMHBL OPEeIyCMaTpPUBACT CIIEIyIOMmHe (OpMBI OpraHu3anuK y4eOHOro

mpolecca: JICKIHNH, CEMHHAapLhIL, CaMOCTOATEIbHAA pa60Ta acrEpaHTa, KOHTPOJbHAA paﬁora, 3a4€CT.

IIporpaMMoi JUCIAIIIMEE IPETYCMOTPEHBI CTETYIOIIHE BABI KOHTPOISL:
[IpoMe>KyTOUHBIH KOHTPOJB: 3a49€T.

O61masi TPYIOEMKOCTE JUCLHILIMHBL COCTABISCT 2 3a4CTHBIE €/IHHUIBL, 72 axaJeMU9EeCKHX daca
(¥3 HEX 34 KOHTAKTHBIX: IIPEIyCMOTPEHBI 26 JacOB JNEKIMOHHBIX, 4 yaca ceMuHapoB (TeKyllas arTecTa-
1ps), 38 9acOB CaMOCTOSTENBHON paboThL, BKJIFOUAs [IEPHOJ, CECCHH, 4 gaca — KOHCYJIBTaIlMs IIepe]] 3a4e-

TOM H 3a4€T).

i TIpoMesKyTOYHAs! ATTECTALHS
Bujnl y4e0HbIX 3aHATHI (B 4ac:
s mca) (B mepHop ceccny) (B Hacax)
.. | KonrakTHas padoTa 00y4Jarommxcs ¢
Ce- | OOyt npgno H&B&TB?I[:M CamocTosmens- | CamoctosTensHas | KoHTakTHas paboTa
mecTp | 00beM Hast paGoTa, He | TIOATOTOBKA K MMPOMe- | 00YHaloIIMXCs C Ipe-
Te T JIabopaTopHble | BKTIOYAs NEPHOL |  HKYTOUHOH aTTecTa- riofapareneM (KoH-
E P 3aHATHA ceccHH fi1%151 CYJBTALH, 329ET)
1 2 3 4 5 6 7 8
72 26 4 30 8 4

Bcero 72 4aca — 2 3a4€THBIC HHHLIBI

H3 HHUXC

- KOHTaKTHas pabora 34 gaca
- B HHTEPaKTHBHBIX (popmax § 4acos




1. ITesin ocBOEHAS THCHHILTHHBI

Jlucrurumasa «Du3rdecKue OCHOBBI M METO/B! JHArHOCTHKH B SKCIEPAMEHTE» HMEET CBOCH IIe-
JIBIO O3HAKOMJIEHHE ¢ (PU3MYECKUME IIPHHIANIAMH, JTEKAIMMA B OCHOBE ONTHYCCKOH JIMarHOCTHKH, TIPO-
HeccaMy B3auMOEHCTBHS H3TyUeHHs C BEIIECTBOM, ONTHYECKAMH METOIAMH M TEXHHKOH H3MEPEHHI
IapaMeTpoB Ia30BBIX H JBYX(pa3HBIX IOTOKOB.

2. MecTo JMCHMILIHHBI B CTPYKTYpe IPOrpaMMsl

Jucnummisa (Kypc) obecreurBaeT 3HaHAE METOJIOB IOATOTOBKY M NPOBEICHHAS COBPEMEHHOT0 3KC-
nepuMenTa. JlaHubI Kype HeOOXOAMM NPH TPOBEACHHM QU3MHECKHX UCCIENOBaHMI M0 3aIaHHON TeMaTH-
Ke, (OPMYJMPOBKH HOBBIX 3aJ1ay, BO3HMKAIOUIMX B XOJ€ Hay4HBIX HCCIIE0BAHMK; BEIOOpE TEXHHYECKHX
CPECTB M HEOGXOJMMBIX METOJIOB HCCIIEIOBAHMS, MOATOTOBKE 000PYIOBaHHS MpPH pabore Ha AKCIIEPUMEH-
TaJbHBIX YCTAHOBKAX.

3. Komnerenuun ofygarwmerocs, GpopMupyeMble B pe3yabTaTe 0CBOCHHS JHCIHNIMHBI
JMCIHIUTHEA HanpaBieHa Ha GOPMUPOBAHKE y aCTIUPAHTA CIEAYIOMX KOMIICTCHIMHA:

criocobHocTs cBOOOMHO BIANETh (YHIAMEHTAIBHBIMH paslielaMi MaTeMAaTHKH H MEXaHUKH,
HEOOXOMUMEBIMH /I PElICHAsS HayJYHO-HCCIEI0BATENbCKUX 3a1ad MEXaHHKU JKHMIKOCTH, rasa H IIIa3Mbl
(IIK-1);

CIIOCOBHOCTH HCIOB30BaTh 3HAHKS COBPEMEHHBIX MPOOJIeM M HOBEHIIMX JOCTIDKCHUH MEXaHHKH
JHMIKOCTH Ta3a ¥ IUIa3Mbl B CBOEH HaydHO-HCCIeN0BaTeNbeKol aearensroctu (1IK-2);

CIIOCOBHOCTh CAMOCTOSTENHHO CTABHTH KOHKPETHBIE 3ala4d HAYYHBIX HCCIEOBaHuMH B 00nacTH
MEXAHHKH JKHIKOCTH, rasa ¥ IUIa3MBl, a TAaKKe PEUIaTh MX C IIOMOINBIO COBPEMEHHOH allaparypel,
060pyoBaHys, MHOOPMAIMOHHEIX TEXHONOTHH C WCIOJB30BAHHEM HOBEHINEIO OTEYECTBEHHOTO M
sapybexnoro onsira (ITK-3);

B pe3ynsTaTe OCBOSHHS TUCIHIUIAHE 00YyYaOIMACs NOIDKEH:

o 3HaTh:
1. OCHOBHEBIE IIPOIIECCHI B3aUMOIEHCTBAA H3TYYEHUS C BEIECTBOM.
2. OcoBEeHHOCTH ¥ BO3MOKHOCTH ONTHYECKHX MeTo10B. KitaccubuKanuio ONTHISCKUX METONOB
3. OBopynoBaHue W HEKOTOPHIE ONTHYECKHE CXEMBI, HCIONB3YEMBIE NP JHMATHOCTHKE a30BBIX H
IBYX(a3HbIX IOTOKOB
e Ymersh:
1. B KOHKPETHOM CIly4ae IIPH IOATOTOBKE SKCIIEPUMEHTA BHIOPATh METOM H3MEPEHHU
2. OueHHTHh TOYHOCTE IOIYYaeMOro pe3yIbTarTa
3. JleMOHCTpHpPOBATh yrilyOlleHHBIE 3HAHUS B 00IACTH COBPEMEHHOM ONTHYECKOH JMarHOCTHKH
e Buagern:
IIpesncTaBIeHEEM O COBPEMEHHBIX METOaX U IPHOOpax /g IPOBEACHMS SKCIICPHMEHTA



4. CTPyKTYpa H CojlepkaHue JHCHHILTHHBI «DU3NIECKUE OCHOBBI K METO/BI THATHOCTHKH B SKCIICPH-
MEHTE»

O61ast TPyA0eMKOCTh JUCIUILIAHE] COCTABIAET 2 3a4ETHBIX €MHHILEL, 72 4aca.

- Buanl yueOHBIX 3aHATHI, BKJIIOYas
? CaMOCTOATEILHYIO padoTy acmu- IIpomeixy-
o PAaHTOB B TPYJ0EMKOCTb (B 9acax) TO4YHAA aT-
Ne Paznen EE.S Beero AYIUTOPHEIEC 9achl Cam. paﬁoTa TecTanmus (B
n/n MHCIATIIHHBI = B TEYCHHE nepHoJ cec-
‘é{ Jlexmum | CeMUHAPHI | o ectpa (He crn)
c (xom-Bo | (KOT-BO | pymouagme- | (B wacax)
JacoB) JacoB) pHOJL ceccHH)
1 2 3 4 5 6 7 8
1. W3yueHre OCHOBHBIX
MIPOIIECCOB B3aUMOEH- 16 16 8 8
CTBHS M3IIy4EHHs C BEIIe-
CTBOM
2. W3zyueHue Qu3nIecKux
IIPHHIIUAIIOB PabOTEI pa3-
HOOOpa3HbIX IPUEMHHUKOB
H3Mydenus u o3Hakomie- | 7-10 16 8 8
HHE C COBPEMEHHBIMH Me-
TOJIAMH PETHUCTPAIIIH
H300paKeHUH
3 Ompoc 1o NpoHIeHHBIM 1 4 ) 5
TEMaM
4. N3yueHne OCHOBHBIX
[IPUHIIHIIOB, JIEXKAIIHX B 12-
OCHOBE IPHMEHEHUS JIa- 3 8 4 4
3€pOB B JHArHOCTHKE IO~
TOKOB
5. H3yueHne NpHHIMITHATb-
HEIX OCHOB ONITHYECKHX
METO/IOB JTHATHOCTHKH
IOTOKOB, CIIOCOOOB UX 14- 12 6 6
IPaKTHYECKOH peayn3a- 16
LIMH, O3HAKOMIIEHHE C
IpEMepaMy KOHKPETHBIX
CXeM IKCIIEpHMEHTa
6. Ornpoc 10 NPOHAEHHEIM 17 4 5 5
TEMaM
1- CamocTosTenpHas Moaro- 8 g
TOBKa K 3a4€Ty
8. I'pynmoBas KOHCY/IbTaIlHs 2 2
9. 3auer 2 2
Bceero 72 26 4 30 12




10.

Bregenue.
OcoBeHHOCTH M BO3MOKHOCTH OIITHYECKHX METOLOB. Knaccudukanus ONTHYECKAX METOIOB.

Yacrs 1. OcHOBHBIE Mpolecchl B3aHMOAEHCTBHS H3JIy4eHHH C BCIIECTBOM.

OcHogHbvIe NAPAMEmPbL 2NEKMPOMAZHUMHOU (onmuyeckoii) 60nHbL. 11TOCKHE BOIHEL ['apMOHHYECKHE
BONHEL Pa3loykeHHe IUIOCKOM 3JIEKTPOMATHUTHOM BONHBI HA FApMOHHHYECKHUE BOJIHEL. Paznoxenue
IIPOCTPAHCTBEHHO-MO/Iy IMPOBaHHOH MOHOXPOMATHYECKOH BOJHBI Ha IIOCKHE BONHBL MHTeHCHEB-
HOCTE. [lomspu3anus.

Ipoxoowcdenue ONMu4ecKol B0IHbL Hepes cnabo uonusuposannwiii 2as. CructeMa ypapHeHui Makc-
BeJNa 1Sl IEKTPOMArHHTHOTO W3JIY4YEHHS B BEIIECTBE. YCPEIHECHHBIC (Makpo-) ypaBHeHHS Makc-
BeJUIA B cpejie. B3ammozeicTBrE H3TYYeHHs ¢ YaCTHYHO HOHH30BAHHBIM Ia30M. 3HaveHus TOKasarTe-
115l IIPETIOMJIEHMs CPEeBl (72) TIPH PasIAYHbIX JIHHAX BOJH 30HIHPYIOIIEro M3IyHCHI. Xon pedpak-
Y ¥ K09 HIEEHTa TOrIOMEH s BOIM3H IHHHY TOTJIOMICHIS. JlmsnekTpuyeckas IPOHHIIAEMOCTE
cBOGO/HBIX 3aPIKEHHBIX YCTHIL (IMEKTPOHOB).

Onmuueckue cnekmpbl amoMmos. AHaIU3 CIeKTpa uciycKkanus. CIeKTPbl aTOMOB € OJIHAM 3IIEKTPO-
HOM Ha BepxHel nogobonouxe. [Ipapuiia 0T00pa NI OMHOIIEKTPOHHBIX (nfmys)-cocrosHuM. CHEKTp
Bojopoza. CIeKTpBl aTOMOB [IENOYHBIX METAILIOB. CHeKTphl aTOMOB € IByMs H OoIiee SIeKTPOHaMH
Ha BepxHeit mogobonouxe. CHEKTPEI aTOMOB € P SJICKTPOHAMHA. CrexTpsl peHTI€HOBCKOI'0 M3y JECHMUS.
Cnexmpui monexyr. KonebarenbHas ¥ BpalaTelbHas CTPYKTYPbl SHCPTETHICCKAX ypoBHE# (TEpMOB)
JBYXaTOMHBIX MOseKyll. OIeHKH BeTUIHH KonebarebHON M BpallaTe/IbHON IHEPrui. JNeKTPOHHbIE
CIIEKTPBI IBYXATOMHBIX MoneKyl. KonebarenbHbEIE H BPAlaTEebHBIC CIEKTPEL IBYXTOMHBIX MOJIEKYIL.
KoebarenpHble ¥ BpallaTelbHBIE CIIEKTPBI MHOI0aTOMHBIX MOJICKYIL.

[upuna nunuy usiysenus amoma u moiexynel. OUEHKa NapaMeTpoB B3aMMOJIEHCTBHS. BEpOATHOCTE
MCITYCKAHMS ¥ TIOrIOMIEH s GOTOHA aTOMHOH CHCTEMOH B €/IAHUILY BPEMEHH. VinupeHue creKkTpab-
HBIX JIHHEH, M3y9aeMbIX aTOMaM¥ W MOJIEKyNaMH (BpeMs JKH3HH; CTICKTpallbHAA MOMIHOCTE H3IIyHe:
HHSI ATOMHOM CHMCTEMBI; JOIUIEPOBCKOE YIIMPEHHE; €CTECTBEHHOE YIIMPEHHME; JOPCHIEBCKOC (ynmap-
HOe) yIIuperue; npoduib JTHHAN | [OJIHAsL BEPOATHOCTH NOITOMEHHS H BRIHYKICHHOTO (MHIYIUPO-
BaHHOI'0) U3TyYESHHU).

Pacnpocmpanenue usnydenus yepes 6eujecmso. VpapHeHue Gananca /Ui IITOTHOCTA (GOTOHOB. Ceue-
HHe HOTIOMEHHS ¥ BRIHYKICHHOTO H3IydeHus GOoToHA. Kosddunuent nornomenud. CoexTpanbHas
HHTCHCHBHOCTE COGCTBEHHOTO M3IYUEHHS ILIOCKOTO CII0s BO30Y K IeHHOTO rasa. OnTrdecKas TOJIIH-
ua. Vi3Meperre KOHIEHTPAIIAA JACTHI METOAOM PErHCTPAIliy IOTIOIICHMS M3 Ty ICHMSL. Pacnpocrpa-
HeHHe W3TYUIeHNs depe3 IIOCKHH CI10# BO30YkIeHHOTo rasa. M3MeHeHue IOrMOMEHMs 0T BIIHAHH-
€M TaJaroIero U3IyYeHus.

TepMmoOUHAMUYECKUE CBOUCMBA 2a30601 CMECU. [ToHATHE PaBHOBECHOM TeMIEpaTyphl OTAENBHBIX
cTemeneit cBoGOIBI Ta30Boil cMech. IlocTymaTenbHble CTEMEHH CBOOOMBL Bpamarenbibie CTCNCHH
cBobosl. KonebaTenbHble CcTENeH: CBOOOB! DIEKTPOHHEIE YPOBHH SHEPIHH Kunetrka konedarelb-
HOro oOMeHa dHeprueH.

Paccesnue gomona na amomax. Paccesnune cera. PesoHaHCHAT dayopecueniys. YIOpyroe pacces-
HHC.

Paccesnue pomonos Ha MOIEKYNax u dacmuyax. PaIeeBcKoe paccesHue. PaccesiHue cBeTa KPYITHEIMHA
MOHOECIIEpCHEIME yacThiiamu (Paccesue Mu). KoM6unannonHoe (paMaHOBCKOE) pacCesHUAE CBETa
MOJEKYIaMH (YHCTO BpAlATEIbHBIM CHEKTP KOMOMHAIMOHHOTO —PACCeAHHS, KosebaTeIbHO-
BpAIaTeNbLHEI CIHEKTP KOMOWHAIMOHHOrO PacCesHHs; Ja3epHO-MHIYIHPOBAHHAs ¢uryopecneHIMs
(JIND)).

Henuneiinas onmuxa. JIByx(pOTOHHOE IOTTIOMEHHE. BBIHYKIECHHOE KOMOHMHAIIHOHHOE pPacCesHHE.
['enepamus Tpetbeii rapmoruky 1 KAPC.

Yacrs 2. OﬁopyLmBaHne H HEKOTOpPbI¢ ONITHIECKHC CXeMBI, HCII0JIb3YEeMbI€ IIPH OHArHOCTHKE ra-

30BBIX MOTOKOB.
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. HpueMHw«:u ONMUYECcKo20 U3TYHEHUAL. OcHOBHEIE XapaKTEepUCTHKH TPHEMHHKOB H3IIYICHHA. I'na3 xax

IPHEMHEK OITHYECKOTO H3JIy4eHHs (CBETOBas UyBCTBUTEHHOCTE; SPKOCTHAS ajialTalis, OITHKa
rJ1a3a).



12. @omosnexmpuiecKue nPUeMHUKY Ha OCHOGe BHEUIHeZO omosgpgpexma. TIpUHINI TEHCTBHSA IPUEM-
HHUKOB. DIIEKTPOBAKyyMHBIE (POTOTEMEHTBI, oDV, 30IL

13. IIpueMHuKy HQ OCHOBE BHYMPEHHESO pomosgppexma. TIpUHIAN TEHCTBH. doropesuctopsl. PoTo-
TIPUEMHUKH C P-71-TIEPEXOTIOM (dpoToranpBaHMUCCKHH B HOTONMONHBIN pesxumbl). POTOAMOIBI HA OC-
HOBE p-i-n-CTPYKTYp. JIaBUHHBIE QOTOTHOMBL. TIpu6ops! ¢ 3apsanoBoi ceasbio. [13C-miaeHKa. [13C-
Marpuia. JJHHaMUYeCKHA JHana3oH. ATIIL

14. Hemounuku onmuueckozo usiydenus. VICTOYHAKA HEMPEePEIBHOTO TEITIOBOTO H3JTyHCHHS. N3nygenue
abCOJIIOTHO YepHOro Tena. M3mydeHue HEUCPHBIX TEIl. Moenu abCOoNIOTHO YepHOro Tena. JlaMmel
HaKaIMBaHus. TepMUIecKHe IIa3MEHHBIC H3/IyIaTe/H. CBeTOH3ITyJaroIue THOIBL.

15. Jlasepor. TlpuHiums! paboTsl U YCTPOMCTBO Jiasepa. TTornomeHnue ¥ Ko3pPHUIHEHTHI YCHIeHns c1abo-
ro curaaia. Haxauxa. Co3naHue HEBEPCHOI HaceneHHOCTH. [loporoseie yCioBHA. OnTuueckuii pe3o-
HATOP. AKCHAITGHEIE ¥ TIOTIEPEYHBIE MOZIBL. [ ayCCOBBI Iy HKH. PexxuMel paGoThI azepos. Momy isius
no6porHocTH. CBOMCTBA JTa3ePHOTO U3MYICHUS.

16. Teneevie u unmepgepenyuonnvie Memodsl. OCHOBHBIE TPHHIMIEL, JEXAIAC B OCHOBE TEHEBBIX H
uHTep(ePEHIIHOHHBIX METONOB. HTepheperus IBYX MOHOXPOMATHIECKUX BOJIH. JIpymy4eBas MH-
TepdepoMeTpHs B HCCIIE0BAHUH Ia30BbIX TIOTOKOB. TIpsMOTeHEBOI METONI (METOH CBETAIIECHCS TOY-
xu). BrusHze pa3MepoB MCTOYHMKA CBETA HA KAIECTBO INPAMOTCHEBBIX n3o0paxeHui. O BO3MOXHO-
CTH MCIIO/IB30BAHNS HHTETPAIBGHEIX METOOB JIIA Oy IeHHs KOTHIECTBCHHAIX TAHHbIX.

17. Jlasepuwiti 0OnnepoGCKUl AHEMOMEMP. [IpUHIMOB! a3epHOH aHEMOMETPHH. JuddepennuansHas
cxema JIJIA. smeputensabiil 006eM. [[pakTHIeCKne CXEMBI JIIA.

18. Memodul duazHOCmuKy napamempos nomoKa 6 6vl0eleHHOM CeHeHuu — Mmemod nazeprozo Hodca. O
RO3MOYKHOCTH HCCIEI0BAHKS MapaMeTpOB ra30BOrO IIOTOKA B BBIJICIICHHOM CEHCHUI. OmnTudeckue
cxeMbl (POPMEpPOBAHHMs Ja3epHOro HoXa. Permcrparms n3obpakernit. TpeboBanus K IapamerpaMm
CBETOPACCEHBAIOIMX YACTHIL. BIsHAEC CBETOPACCEHBAIOMIMX HACTHIL Ha IIOTOK.

19. JJuaznocmuxa nois cKOpocmetl 6 2300 UHAMUYECKUX MEYEHUAX. Memoo PIV-ouaenocmuxu. O maHo-
PaMHBIX M3MEPEHHAX CKOPOCTH IIOTOKOB. Ocuosrble npuamUnsl PIV-muarsoctuky. IIpumepsl pea-
mm3anuu PIV—meroma. PIV—quarHocTuka B SKCIIEPUMEHTE. DKcrepuMeHTATEHOE 000PYIOBAHME UL
PIV—IMarHOCTHKHA IIOTOKOB B a3POJMHAMHUYECKHX TPYOax.

5. O0pa3oBaTebHbIe TEXHOJIOIHH

IIpy IIpOBENEHAH TEKIHMOHHBIX 3aHATHE MCIIOMB3YeTCH MyIbTHMEIHIHOE 000pyI0BaHHE, OCKa C
MapKepaMH.

6. Vuebuo-MeToqmIecKkoe obecneuenne caMoCTOATeIbHOH PaboTEI aCIIMPAHTOB

CamocTosTebHas paboTa 00y JaIOIHUXCs COCTORT B H3YICHHH METOHIECKOTO MaTepHalla-

1. Boiiko B. M., Opummy A. M., ITaenos A. A., [Tukanor B. B. TeopeTHueckue OCHOBBI H METOJBI
OITHYECKOH THATHOCTHKH B adpO(H3MIECKOM SKCIIepHMEHTe: Y4el. mocodue / HoBocub. roc. yH-
1. HoBocubupck, 2008.

2. Boiiko B. M., Opummu A. M., Ilasnos A. A., TTuxamos B. B. MeTozbl ONTHYECKOH THArHOCTAKA B
aspodm3muecKoM dKcrepaMenTe: Monorpadus / Poc. Axax.. Hayk, Cub. Ota-sue, MHCTHTYT TEO-
peTHyecKoil 1 NpuKIaTHOl Mexanuku uM. C.A. Xpuctrarosuda. HopocuOupek: HI'Y, 2009.

3. Opummy A.M. @u3srka aTOMOB H MOIIEKYJL. / Vae6uo0e mocobue. Hopocubupek. HI'Y 1997.

7. ®oHA OLEHOYHBIX CPEACTB JJIs poBeIcHUSHA aTTecTalllH 0 HTOraM OCBOCHHSA JHCHHIIIHHBI mo-
Ka3zaTelH, KpUTePHH OUeHHBAHUHA KOMHCTEHHHﬁ, THIOBHIE KOHTPOJBHLIC 3aJaHUH

OcBoeHHE KOMIIETCHIIHH OIEHABAETCS B JACTH CIIOCOOHOCTH CaMOCTOSTENbHO IPHOOPETaTh € To-
MOIIBI0 HHGOPMAITMOHHBIX TEXHOJIOTHI U HCIIONIB30BATE B IPaKTHYECKOH AeATENLHOCTH HOBEIC 3HAHHS 1
YMeHHs, CHOCOOHOCTH HCIONB30BaTh CBOOOJIHOE BIANEHHE IpodecCHOHATBHO-IPOQHIHPOBAHHBIMH
AHAHMIMH B 061acTH MHGOPMAIHMOHHBIX TCXHONOIHH H CHOCOGHOCTH cBOOOIHO BIageTh GyHIaMEH-
TaJbHBIMH pa3zieaMy QHU3HKH.

TeKyIHit KOHTPOIIb YCBOGHHS y4eOHOT0 MaTepuana IpeaycMOTPeH Ha CCMUHAPCKAX 3AHITHAX B
BHIIE OOCYKIEHHH MPOMIEHHBIX JTEKIIHOHHBIX TEM.

TIpoMeKyTOUHAs ATTeCTALS BKIIOUaeT B ce0st pasbop KOHKPETHBIX CHUTYallUii, peeHHe IPaKTH-
YeCcKUX 3a1ad.



OneHOYHBIM CPEACTBOM KOHTPOJIA 3HAHWH, YMEHHMH M BIaJCHUH, BJIIETCS HTOTOBBIM 3a4€T, KO-
TOPBII IPOXOAUT B YCTHOH popme mo Gmneram (2 Bommpoca B OUneTe).

OxonyarensHas OIIEHKA 32 KypC BBICTABIILETCS HA OCHOBAHUK YCTHOI'O OTBETA HA 3a4eTe C YUeTOM
OLICHOK 3a 3a/IaHK4. 3a MPOIyIICHHBIE ICKIIMOHHBIE 3aHATHS aCIIUPAHT IOIYYaeT 10 COOTBETCTBYIOIIEH
TEMe JOIIOJIHUTEIBHEIM BOIIPOC B X0/€ YCTHOM Oecenpl Ha 3a4eTe. [IpoIo/nKUTENPHOCTE OATOTOBKH K
oTBeTy Ha 3aueTe 60 MuHYT. [IpoO/IKUTENEHOCTD OTBeTa Ha 6uner — 10 MUHYT.

Kputepuu onenku oTBETa acCIHpPaHTa Ha 3a4eTe:

«3a4eT) 3aCITyKUBAET aCIMPaHT, TOKA3aBIIKNH Ha 3a49€Te 3HaHHUE OCHOBHOI'O MarepHalla JIMCIMILIHHEL
3HAKOMBIH C OCHOBHOH JIMTEpaTypOH, IpeyCMOTPEHHO IIporpaMMoi, IEMOHCTPHPYIOIIHI OCHOBHBIE
3HaHHWS, YMEHHA U BIAJCHHS;

«He3a4eT) BBICTABISIETCS aCIIHPAHTY, HE YCBOUBIIEMY OCHOBHOH IPOrpaMMHBIN MaTepHan JUCIHIIIHHEL,
JONYCTHBIIHIHA IPUHIIUIHATHHBIE ONTHOKY IIPH OTBETE.

06[)33[1]:1 BOIIPOCOB OJIff MIOAT0OTOBKH K 3a9€Ty

1. OcHoBHBIE mapaMeTpsl OIITHYECKOI0 H3IydICHH . O6mme IIPHHITAIIBL ONTHYECKOH MUarHOCTUKH
ITOTOKOB.

2. PacmpocTpaHeHHe ONTHYECKOTO IyYKa B cpeje (HorJomenue, n3MeHenue gasbl, pepakuus, 1o-

NAPA3AITHS).

3. Paccestame cBeTa. MoJiens 3IeMEHTApHOTO paccenBaTens. PaneeBckoe paccesHue.

4. OcoOeHHOCTH PE30HAHCHOTO B3aHMOEHCTBUA H3IyYEHHS C BEIECTBOM.

5. JlazepHO-uHAYIMPOBaHHAS (IIyOpeCLeHIHs

6. I'na3 xak MpueMHHUK ONTHYECKOTO U3ITyICHHS.

7. IlpmemHukHE Ha ocHOBe BHeIMHETo QoTorddexra (oroanementsr, PIY).

8. TlpueMHuKH HA OCHOBE BHyTpeHHEro (oTodddexra (GoToanoas:).

9. TemnoBble HCTOYHHKHE CILIOIIHOTO CrieKTpa. VIcTHHHAs, SpKOCTHAs W IIBETOBAs TeMIlepaTypa

10. JTazepsr: @u3uyeckue MPHHIANE! paOOTHI H OCHOBHBIE TapaMETPBL.

11. JIazepsl: MoIOBBI COCTAB H3Iy4eHMs. AKCHAIBHBIE U IIONepeYHbIe MOIBI. METONBI B CXEMBI Ce-
JIEKIIUH MOJI.

12. Jlazepsl: Moaynsamus T0OpOTHOCTH - METOJI IOBBINEHHS MOIHOCTH H3TydeHHs. PyOHHOBBIH s1a-

3ep.

13. TemaoBEIe HCTOYHWKH CIUIOMIHOTO crekTpa. [lonsaTue abcomoTHo YepHOro Tena. CrnexrpaibHoe
pacupeaeneHre H3TyJeHHUs.

14. O01mue IpHUHITAITE TPAMEHEHHS PACCESHHS CBETA JUISl M3MEPEHHUS TEMIIEPATYPhI
15. TeHeBble ¥ NUIHPEH-METOABI BU3yaIU3allii TCICHHI

16. JlazepHas normiepoBckas aneMoMeTpus. OCHOBBI METOMA.

17. Jlazepras momnepoBckas anemomerpus. JIJIA Ha doTocMemeHUH.

18. JITA ¢ npssMBIM CIIEKTPIbHBIM aHATTU30M.

19. Obmue TpHHIATIEI IPIMEHEHUS PACCESHHS CBETA s M3MEPEHHs CKOPOCTH U NaplHalbHOK KOH-
LEHTpalHu

20. CxeMbl ypOBHEH U HX 3aCEIECHUE B YCIOBHIX TEPMOJIHHAMUYECKOTO PABHOBECHS.
21. [TaHOpaMHEBIE H3MEPUTENH CKOPOCTH MOTOKOB. OcHOBEI MeTonoB. PIV u PTV.

8. YuebHo-mMeToqu4uecKkoe u nHpopMannonHoe obecnedeHe THCIHILIHHDI
a) OCHOBHAs JIUTEpaTypa



1. boiiko B. M., Opumuu A. M., [1agnos A. A., ITuxanos B. B. Teoperuyeckue OCHOBBI H METOBI ONTH-
YECKOH JMAarHOCTHKH B a’podu3mueckoM skcnepumente: Yueb. mocobue / HoBocub. roc. yu-T. HoBo-
cubupck, 2008.

2. boiixo B. M., Opumng A. M., IlaBnos A. A., [Iukanos B. B. Metons! onTudeckoil AHarHOCTUKH B
aspodusugeckoM skcnepumente: MoHorpadus / Poc. Axan.. Hayk, Cub. Ora-aue, UHCTHTYT Teope-
THYECKOH 1 npukiaagHoi mexanuku uM. C.A. Xpuctuanosuua. Hopocubupek: HI'Y, 2000.

3. Opumuy A.M. @u3nka aToMOB 1 MOJIeKy.1. / YueOHoe mocobue. HoBocubupek. HI'Y 1997.

0) HonoIHUTENbHAS JIUTEpaTypa:
1. Jlaanc6epr I'.C. Ontuka. M: Hayka, 1976.
2. Axmanos C.A., Huxutua C.JO. ®u3zuueckas ontuxa. M: M3n-so MI'Y, 1988.
3. Jlampay JL.AO., Jludpmun E.M. DnektpoannaMuka ciiomHsx cpen. /M.: "Hayka", 1982. 620 c.
4. 3genro O. [Tpurnuns! nazepos. M.: Mup, 1990.

9. MaTepuajbHO-TEXHHYECKOe o0ecnedeHne JHCIUITHHBI

9.1. Aymuropus 8 U'TTIM CO PAH, obopyroBaHHas BceM HEOOXOIMMBIM JUIsl YTEHHS JIEKIMH — 10cKa,
3KpaH, KOMITBIOTED, MYIbTHMEIHHHBIA IIPOEKTOP.

9.2. [eiictBytomue aspomunamudeckue Tpyost UTIIM CO PAH T-327, T-325, T-324, T-326, T-313,
AT-303, UT-302, Moznenu JleTaTelbHbIX allllapaToB | UX 3JIEMEHTOB.

9.3. Ilnakarsl.

9.4. Buneo-npe3eHTAllHH.

10. bank 00y4arnmux MaTepHAJIOB, PEKOMEH/IANH M0 OPTraHH3AIMH CAMOCTOATE/ILHOH padoThl
acnHpaHTOB

1. Bboiiko B. M., Opumug A. M., ITapnor A. A., Ilukanos B. B. TeopeTudeckue 0CHOBBI U METOIBI

ONTHYECKOH MHArHOCTHKH B aspodHU3MUECKOM BKCIepuMeHTe: Yueb. mocobue / Horocub. roc.

yH-T. HoBocuOmpck, 2008.

Opummra A.M. ®u3uka aToMOB 1 MoNleKy1. / YueOHoe mocodue. HoBocubupck. HI'Y 1997.

Jlaaacoepr I'.C. Onruka. M: Hayka, 1976.

Axmvanor C.A., Huxwerun C.HO. @usnueckas ontuka. M: M3g-so MI'Y, 1988.

Jlagnay JII., Jludmmn E.M. Snexrponusramuka crutomesix cpen. /M.: "Hayxka", 1982. 620 c.

Max-Kaptau 3. Ontuka atMocepsl. PaccesHue cBeTa MONEKyJIaMy B 9acTHiaMu. M.: «Mup»

1979.

7. Wmanus I'I'. [IpueMHEUKH H3TydeHHs ONTUYECKUX M ONTHKO-3JIEKTPOHHBIX pubopos. - JI.: Ma-
IMHHOCTpOoeHuE, 1986.

8. Jlymmos A.B.I'na3 u cBer. JI.: DHeproarommsnar, 1983.

9. Mumues M. [Tudposste dporoanmaparsl. Cnb.: [Tutep, 2004

10. I'oncanec P., Byac P. Iugporas 0b6pabotka nzobpaxenwuii. -M.: Texrocdhepa, 2005.

il ol

11. 3senrro O. IIpurnuns! naszepos. M.: Mup, 1990.

12. Bacumses JILA. TeneBrle MeTonbl. - M.: Hayxka, 1968.

13. Puaxesnuroc b.C. JlazepHas quarnoctuxa notokos. M.: U3n-so MBOU, 1990.

14. Cper J1.51. O6BeKTHBHBIE METOB! BEICOKOTEMITEPATYPHOM MAPOMETPHH IIPH HENPEPHIBHOM CIIEK-
Tpe m3nydenusd. M.: Hayka, 1968

15. lemtpenep B. Jlazepras cnextpockomnus: OCHOBHbIE IPHHIMIIE! B TEXHAKA DKCIIEPUMEHTA. - M.
Hayxka, 1985.

16. Jy6rumes F0.H., Ap6y3or B.A.,benoycor I[LI1., bemoycos I[1.5. OnTrueckue METOABI HCCIENO-
BaHus 10TOKOB. OTB pen. Axanemuk B.E. Hakopsxos. // HoBocubupck: Cub. yuus. uza-go, 2003.

17. 3aiinens A.M., Ocrposekas I'.O., Octposckuii FO.U. TexHnuka H MpakTHKA CIIEKTPOCKOIHH. M:
Hayxka, 1976.

18. Kmumkun B.@., ITaneipun A.H., Conoyxus P.M. Ontryeckue METOIBI PETHCTPAIIHY OEICTPOIIPO-
TeKaroUIMX npoueccos. - HoBocubupcek: Hayxka, 1980.
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19. JlazepHas aHeMOMETpHs, MUCTAHI[MOHHAS CIIEKTPOCKOMHS W HHTEpPPEPOMETPHS: CIPABOYHHK /
Kiouxos B.IL, Koznos JI.®., ITotsikeBuy M.B., Cockun M.C.; ITox pen. M.C. Cockuna - Kues:
Hayx. nymxka, 1985.

Hporpamma CoCTaBJICEHA B COOTBETCTBHH C Tpeﬁonaﬂnfmn CICAYHIHX HOPMATHBHBIX JOKYMCH-
TOB:

1.@enepanpHsli 3ak0H «O0 obpaszoBanuu B Poccuiickoit @enepanun» ot 29 nexadps 2012 roga
Ne 273-D3;

2. IIpuxa3 MunncTepcTBa 06pasoBanus 1 Haykd P® ot 19.11.2013 roma Ne 1259 «OG6 ytBepxme-
HUH IIOPS/IKA OPTaHKu3allkiy U OCYIIECTBICHNS 00pa30BaTeIbHOM IEITEILHOCTH IT0 00pa30BaTeIbHBIM
IIPOrpaMMaM BBICIIEro 00pa3oBaHus — IPOrpaMMaM IOATOTOBKY HayYHO-TIEJarorHYeCcKuX KaJpoB B ac-
IHpPaHType (aIBIOHKTYPE)»;

3. ®enepaibHble FOCYJapCTBEHHBIE 00pa30BaTeNIbHEIE CTAHIAPTHI BHICIIETO 0OPA30BAHHUS 110
HalpasJIEHHsIM [TOATOTOBKH KagpoB Beiciiel kpamudukanuu: 01.06.01 - "Matematuka u MexaHuka” -
npuka3 MunobpHayku Poccun ot 30.07.2014 1. Ne 866 (B pemaxuuu ot 30.04.2015).

Pazpabotumku:

A.¢.-M.H., mpogeccop @ (D e Opummmy A.M.
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JOIIOJTHEHUS 1 UBMEHEHUS B PABOYEN NIPOTPAMME
3a20_ /20 yuebuwiii ron

B pabouyto nporpammy

AJiA CeHalIbHOCTH

BHOCATCHA CJICAYIOIIHE OOTIONMHEHHA U/WIH H3MEHEHHS:

HOHOHHCHHSI W U3MCHECHHS BHEC

(nonucHocts, ©.H.O., noanucs)
Pabouas nporpamma nepecmotpena 1 onobpeHa Ha 3acenannu kadenpsl TIIM Mactutyta

«_» 20 i POTOKOJI Ne

3asenytoumuii kapenpoit TITM

(noanues) (©H.0)
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