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MHMNHOBPHAYKU POCCUN
\,} denepanbHOE roCyapCTBEHHOE OI0JDKETHOE 00pa30BaTeIbHOS
@ YUPEXKACHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapctseHubii yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuuiuinabl "®u3nka Mo HanpaBIEHUIO MOATOTOBKH (CeHaIbHOCTH) "MartepuanoBeeHue u
TEXHOJIOTHU MaTepuajoB" HanpasieHHOCTH (podumo) Ous3nko-xuMust nporeccoB u MatepuanoB ®I'6OY BO cTp. 2
«Henl'Y»
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3. Komnerenuuu oOy4aromierocs, GopMUpyeMbI€ B pe3yJIbTaTe OCBOSHUS TUCIUTITHHBI
(Momyst)

4. O06beM JUCHUTIIAHBI (MOTYJIsS)

5. CtpyKTypa u coaepKaHue AUCIUTUIMHBI (MOJTYJIS)
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6.3. TumoBbIe KOHTPOJIBHBIE BOIPOCHI U 3aaHUS U1l IPOMEKYTOYHON aTTECTAUN

6.4. Kputepun onieHUBaHUs

7. YueOHO-MeToAnYEeCKOe U MHPOPMAITMOHHOE 00ECTICUCHUE AUCITUTLIIMHBI (MOTYIIs)
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8. MarepualibHO-TEXHUYECKOE 00eCIIeUeHUE AUCITUTIIUHBI (MOTYIIs)

9. MeTtoanueckue ykazaHus JUisi 00y4aromuxcsl 0 OCBOCHUIO JUCIMILIUHBI (MOTYJIs)
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OrpaHU4YEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI
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MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUYpEXIECHHUE BBICLIEr0 00pa3oBaHUs

«HensOunckuit rocynapcrBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nmucuumuinHs! "®u3nka M0 HaIpaBIEHHIO MOATOTOBKH (CIEUAIbHOCTH) "MaTepHranioBeieHre
TEXHOJIOTHU MaTepuajoB" HanpaBieHHOCTH (podumo) Ou3nko-xuMust nporeccoB u MatepuaioB ®I'bOY BO cTp. 3
«Henl'Y»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

Llenbio OCBOCHHUST TUCIUILTHHBI «DU3UKa» ABIIETCS (OPMUPOBAHUE Y CTYICHTOB €CTECTBCHHOHAYYHOTO MHUPOBO33PEHHUS H
nproOpeTeHne CTyICHTaMH 3HaHUH 00 OCHOBHBIX (DYH/ITaMEHTAJIbHBIX 3aKOHAX (DU3HKH.

OCHOBHBIE 33J1a4 JUCITUTLUTHHBI: N3YyUYCHHUE CTYACHTAaMU OCHOBHBIX MMOHATHN U 3aKOHOB CbI/I3I/IKI/I, 3HAaKOMCTBO C OCHOBHBIMH
METOJAaMHU UCCIICAOBaHM A, HCIIOJIb3YyEMBIMU B (1)I/I3I/IKe; HU3YyUCHUC HpI/IJ'IO)KeHI/Iﬁ (I)I/ISI/IIICCKI/IX 3aKOHOB B HpO(i)eCCI/IOHaJ'ILHLIX 3ajJjadax.

Pe3yJ’ILTaTI)I 06y'-IeHI/I$I 10 JUCHUIITIMHE HAIIPABJICHbI HA JOCTHKCHUE NHAUKATOPOB!:

OIIK-1.1. Mcrionp3yeT MaTeMaTH4eCKHA anmapaT JAJIsl OMMCAHs, aHAIN3a, TEOPETHUECKOTO B SKCIIEPUMEHTAIBHOTO HCCIIeT0BAHUS
U MOJCIUPOBaHMS (PU3NYECKUX U XUMHYECKHX CUCTEM, SIBICHUN U MIPOLIECCOB

OIIK-1.2. ucnonp3yet (pU3UYECKUE 3aKOHBI U IPUHIUILI B CBOEH MIPO(PECCUOHAIBHOM AeATEIbHOCTH

OIIK-1.3. HCTIOJIB3YCT OCHOBHBIC DKCIICPUMCEHTAJIBHBIC METOAbI ONIPEACTICHU S (1)I/I3I/IKO—XI/IMI/I'-ICCKI/IX CBOICTB MaTepUuajioB U I/ISZ[GJ'II/Iﬁ
N3 HUX

OITK-4.1. CocTaBnsieT OTYETHI 10 y4eOHO-HCCIIe0BATEILCKON ACATEILHOCTH, BKITIOYAs aHAIIN3 SKCIICPUMEHTAIBHBIX PE3yIbTaTOB,
COIIOCTABJICHHSI UX C U3BECTHBIMHU aHAJIOTAMH

OIIK-4.2. ®opMmupyeT JeMOHCTPALMOHHBII MaTepHall U IPEACTABIISIET Pe3yIbTaThl CBOCH UCCIICIOBATEIbCKOM IEATEIBHOCTH HA
HayYHBIX KOHQEPEeHIHAX, BO BPeMs TPOMEKYTOYHBIX U HTOTOBBIX aTTECTALIHH.

YK-1.1. Beinonsser nouck HHGOpMaLuy, OnpeeseT KpUTepUd CUCTEMHOT0 aHaJIu3a IOCTaBICHHBIX 3a/1au.

YK-1.2. Ucnonb3yeT KpUTHIESCKUI aHAIN3, CHCTEMATH3AIMI0 U 00001eHIe HHQOPMAIIMHU JIJIsl PEIICHUS TIOCTABJICHHBIX 3a/1ay.

2. MECTO JUCHUMIITMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.0.03.01

2.1 TpeGoBaHus K NpeJBapUTeIbHOI NOATOTOBKE 00y4aloLIerocs:

He npenycmotpeno.

2.2 JIucuUMNIMHBI U MPAKTHKH, 1JI51 KOTOPBHIX 0CBOEHUE NJAHHOH JTUCHUILIUHBI (MOIY.Js1) He00X0AUMO KaK MpealiecTByIolIee:

DU3UKO-XUMUS HCOpPraHUYECKUX MaTCpUuaioB

Ddusnueckas XuMus

OJneKTpoHUKa

3. KOMIIETEHL{IY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS AUCLIATITAHBI
(MOJYJIST)

OIIK-4: Cnoco0GeH NpoOBOIUTH U3MePeHUs M HA0I0eHusI B cpepe nmpodeccHOHAIBLHO /1eATeILHOCTH, 00padaThIBATh H
NPeICTABIATH IKCIIEPHMEHTAbHbIE JaHHbIE

3HaTh:

Jns noctmwkenus OITK-4.1: 0coOeHHOCTH OpraHU3alMK €CTECTBEHHOHAYUHbIX HCCIIEJOBaHNH; OCHOBHBIE IIpaBUiIa 0(hOPMIICHHS
MaTepHaloB U Pe3yIbTaToB 1a0OPaTOPHBIX HCCIIEIOBAHUIA; IpaBIIa 0(OopMIeHHS TabIHI, CXeM, PUCYHKOB M YepTeKel B HAyIHBIX
0TYeTax; IpaBUia U CIIOCOOB! BBIYMCICHUS HOIPELTHOCTEN OMYyYEHHBIX JaHHBIX; O Pa3MEPHOCTSIX (PU3NUECKUX BETHYMH; 0a30BbIe
TEOpeTHUYECKHE 3HAHUS 110 (BH3HKE

YMeTh:

Jns noctmwkenus OITK-4.2: a¢dexTuBHO Oprann3oBaTh padoTy MO H3YUSHHIO ONPEIeICHUI U 3aKOHOB €CTECTBEHHBIX HAYK;
rpaMOTHO, NOCIEA0BATENBHO U JOTUYHO O(OPMUTD PE3YNbTATH paOOTHI

Baaners:

Jns noctmwkenns OITK-4.2: HaBbIKAMU caMOCTOATENBHOM pabOTHI ¢ y4eOHON 1 HayYHOH TUTepaTypoil; 6a30BEIMU TEOPETHUECKUMHU
3HaHUSAMH ¥ HaBBIKaMH JTAOOPAaTOPHEIX UCCIICOBAHHIN B 00TaCTH (DH3HKH

OIIK-1: Cnoco0eH pemiaTh 321244 NpogeccHoHAILHOM AeATeIbHOCTH, IPUMEHA MeTOAbl MO/IeJITMPOBAHMS,
MaTeMaTHYeCKOr0 aHAJIN3a, eCTeCTBEHHOHAYYHbIe U 001IeMHKeHePHble 3HAHUSA

3HaTh:

Jus noctmxkenust OITK-1.1: TeopeTHuecKre OCHOBBI, OCHOBHBIC TIOHSTHS, 3aKOHBI U MOJICH (DU3UKH; METOJIbI K CIIOCOOBI

© ®I'bOY BO «Yenl 'Yy




MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUYpEXIECHHUE BBICLIEr0 00pa3oBaHUs

«HensOunckuit rocynapcrBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuuiuinabl "®u3nka Mo HanpaBIEHUIO MOATOTOBKH (CeHaIbHOCTH) "MartepuanoBeeHue u
TEXHOJIOTHU MaTepuajoB" HanpaBieHHOCTH (podumo) Ou3nko-xuMust nporeccoB u MatepuaioB ®I'bOY BO cTp. 4
«Henl'Y»

MIOJIy4EHUs U OCBOCHUS MaTepuaa 1o pusuke; o GU3NUECKUX IMPOLEccax, MPOUCXOASIINX B OKPYKAIOIIEM MHUPE U, B YaCTHOCTH, O
(u3HYecKuX MpoIeccax, CONPOBOKIAIONINX MPodeccCHoHATbHYIO AESTEIbHOCTD;

YMeTh:

s noctmxkenust OITK-1.2: noiap30BaThes B MPOPECCHOHANBLHON ACATEIBHOCTH TEOPETHUSCKIMMHU 3HAHUSAMHE U TIPAKTHYSCKUMU
HaBBIKaMH, OJIYYEHHBIMH B pPaMKax U3y4eHHs (QPU3UKU

Baaners:

Jns noctmwkenus OITK-1.3: ncnonb3oBaHus MOHATUHHOIO anmnapara Gpu3uKy B IpoheCcCHOHANBHON NeATeIbHOCTH; HABBIKOM
TPaMOTHOTO MPEJICTABICHHS Pe3yIbTaTOB NCCIIEOBAaHUH 1 HABBIKOM O()OPMIICHHUS OTYETOB IO TAOOPaTOPHBIM paboTaM

YK-1: Cnoco0eH ocylmecTBJISITh IOMCK, KpUTHYECKHIT AHAJIN3 U CHHTe3 HH(OPMALUH, IPUMEHATb CUCTEMHBbIIH MOAX0 AJIs
pelIeHns MOCTaBJIeHHBIX 32124

3HaTb:

Juis noctmkenuss YK-1.1: METObI TEOPETUUECKUX U SKCIICPUMEHTAILHBIX UCCIICIOBAHUH B (DU3HKE; CMBICI OCHOBHBIX TEPMHHOB H
HOHATUH GU3UKU

YMmeTh:

Juis noctmxenus YK-1.2: noHuMare, u3narath U KpUTHYECKH aHAJTM3UPOBATH 0230BYI0 00IIEPUIHUECKYIO0 HHPOPMAIHIO;
TI0JTE30BAThCSI OCHOBHBIMH MOHSTHSMH, 3aKOHAMH ¥ MOJEISIMU (PU3UKH; IPOTHO3HPOBATH ITOCTEACTBHS (DH3HIECKUX IIPOLIECCOB
MPOUCXOISIINX B TPOECCUOHATIBHON ACATEIbHOCTH; aHAIM3UPOBATh MOJTY4YEHHbBIE SKCIIEPUMEHTAIILHBIE TaHHbIC

Baaners:

Jns noctmwkenus YK-1.2: meTonamu o6paboTKH U aHAIM3a SKCIEPUMEHTAILHON U TeopeTudeckoi puznueckoil undopmaryu

B pe3yjabTaTe 0CBOCHHUS THCHUILIIHHBI 06ylla}0umﬁcsl JOJIZKCH

3.1{3naTn:

3.1.1|ocobeHHoCTH OpraHU3aIii eCTeCTBEHHOHAYYHBIX UCCIIC0BAHNUIT, OCHOBHBIC TIpaBmiia 0()OPMIICHHS MaTEPHATIOB U
Pe3yabTaToB J1ab0PaTOPHBIX UCCIIEIOBAHUIL, MPpaBiIa 0(DOPMIICHHS TaOIIUII, CXeM, PUCYHKOB H YePTEXeil B HAYIHBIX
oTYeTax; MpaBuia U CIOCOObI BBIYUCIICHHUS MTOTPEITHOCTEH MONTYyICHHBIX TAaHHBIX; O PA3MEPHOCTAX (PU3UIECKUX
BEJIMYHH; 0a30BbIC TCOPETHUCCKHE 3HAHUS TI0 (PH3HKE;

3.12 TCOPETUICCKUE OCHOBBI, OCHOBHBIC ITOHATHS, 3aKOHBI U MOACJIN q)I/ISI/IKI/I; METOJbI U CII0COOBI MOJIYUYCHHUSA U OCBOCHUSA
Marepuana 1o Gpusmke; o GU3NIECKHUX MpoLeccax, MPOUCKOAAIIMX B OKPYKAIOIIEM MHUpE U, B 4aCTHOCTH, O
(u3MUECKUX Npoleccax, CONPOBOXKAAIOIINX NPO(ECCHOHABHYIO JAEITEIbHOCTS;

3.1.3|MeTOaBI TEOPETUUECKUX U HKCIICPHIMEHTANBHBIX HCCIIEIOBAHNH B (DH3MKE; CMBICT OCHOBHBIX TEPMHHOB U MOHATHIA
bu3uKu

3.2({YmeTh:

3.2.1|>ddexTrBHO OpraHM30BaTh paboTy IO N3YIEHHIO ONPEICICHHI H 3aKOHOB €CTECTBEHHBIX HayK; TPaMOTHO,
HOCJIEIOBATENbHO U JIOTHYHO OOPMHUTE PE3YNIbTaThl pabOTHI;

3.2.2|moms30BaThes B IPOPECCHOHANBHON JIEATeTbHOCTH TEOPETHIECKUMI 3HAHUSMH U MPAKTHISCKAMH HaBBIKAMH,
MOJTyYSHHBIMH B paMKax U3y4eHUs pU3NKY;

3.2.3|moHMMaTh, U3JIaraTh 1 KPUTUUECKH aHAIM3UPOBATh 0a30BYI0 001IehU3NIYecKy0 HHPOPMALIUIO; TTOJIE30BAThCS
OCHOBHBIMH ITOHATHSAMH, 3aKOHAMHU M MOJICIISIMH (DM3HKHU; TPOTHO3UPOBATH MOCIENCTBUS GU3NUECKUAX IPOLIECCOB
MIPOUCXOISANINX B MPO(ECCUOHATIBHON ACATENbHOCTH; aHATU3UPOBATh MOJTYUYEHHBIE SKCIICPUMEHTAIILHBIE TAHHBIC

3.3|Baagern:

3.3.1|HaBBIKaMM CaMOCTOSTENEHOM PabOTHI ¢ yueOHOM U HAYYHOH JIUTEepaTypoit; 6a30BEIMU TEOPETUUECKUMU 3HAHUAMU U
HaBBIKAMU JTa0OPAaTOPHBIX UCCIICOBAHUN B 00JIaCTH (HU3HKHY;

3.3.2|ucnons30BaHUs TOHATUIHOTO anmapaTa (pU3NKA B IPOPeCCHOHANPHON eITeTbHOCTH; HABBIKOM IPAMOTHOTO
IIPEICTABICHHS PE3yIbTaTOB UCCICAOBAHUM 1 HABBIKOM O(OPMIICHUS OTYETOB I10 JIADOPATOPHBEIM paboTaM;

3.3.3|meTogamu 00pabOTKH 1 aHATHM3a YKCIIEPUMEHTAILHOM U TeOpeTUIecKOoH (hu3nueckoit nHpopMau

© ®I'BOY BO «Henl'V»




MHWHOBPHAYKHM POCCHUU

\‘) ®denepanbHOE rOCyIapCTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
YUYpEXIECHHUE BBICLIET0 00pa3oBaHUs

«HensOunckuit rocynapcrBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuuiuinabl "®u3nka Mo HanpaBIEHUIO MOATOTOBKH (CeHaIbHOCTH) "MartepuanoBeeHue u

oTcyera. TpaekTopus, AJIHHA MyTH, BEKTOp NepemenieHus. CKopocTs.
VYckopenne. Kunemarrka BpamarenbHOTO ABIKeHUS. [lepBrIif 3aKkoH
Hbrorona. Cuna. Mexanudeckue cuctemsl. Macca. Imnynbc. Bropoii 3akoH
Hrerorona. [Ipuammmn  He3aBUCHMOCTH JeMcTBUS CHIL. TpeTuil 3aK0H
HeroToHa. 3aK0H COXpaHEHHsI UMITYJIbCA. 3aKOH JBMIKEHHSI ICHTPA Macc.
Cunbl B Mexanuke. PaboTa, sHeprust, MolHOCTh. KiHeTHuecKast u
MTOTEHIIMAIBbHAS SHEPTU MEXaHHUYECKOH CUCTEMBI. 3aKOH COXPaHECHUS
sueprun. Coynapenuns. [lorennmansraoe mosne cut. [lome cun TsSTOTeHHS.
Kocmuueckue ckopoct. MomeHT nnepuyn. Kunernueckas sHeprus
BpamieHusi. MoMeHT cuitbl. OCHOBHOE YpaBHEHHE TMHAMHUKH BPAIATEIEHOTO
JBIDKEHHS TBEPAOTO Tena. MOMEHT UMITYJIbCa U 3aKOH €r0 COXPaHEHMUSL.
CormocraBieHle OCHOBHBIX BEIMYUH U COOTHOLIEHHH JUTS IIOCTYNATEIEHOTO U
BpalIaTeIbHOTO OBIKEeHUS Tena. [IpeodpazoBanus ["ammnes. [ToctymnaTe
Ounmreiina. [IpeobpazoBanus JlopeHa. OCHOBHBIE COOTHOIICHUS
PENATUBUCTCKON AUHAMUKH. /JIek/

TEXHOJIOTHU MaTepuajoB" HanpasieHHOCTH (podumo) Ous3nko-xuMust nporeccoB u MatepuanoB ®I'6OY BO cTp. 5
«Henl'Y»
4. OFBEM JUCIIMIIVIMHBI (MOYJISA)
OOwas TpyaoemMKocTb 153ET
Yacos o yueOHOMY Tuiany : 540 Buner kouTponst B cemecTpax:
B TOM YHCIIE :
aynuTtopHble 3aHaTus : 306 9K3aMeHsl 1, 2, 3
camocTosTenbHas padota : 37,8
4acoB Ha KOHTpoib : 153
KOHTaKTHast pabora: 349,2
HKP: 43,2
5. CTPYKTYPA U COAEP KAHUE JUCIIMIIJIMHBI (MOAYJIST)
Kon HaumenoBaHue pa3/iejioB U TeM /BU/I 3aHATUS/ Cemectp | YacoB JlutepaTtypa

| 3aHATUS [ Kvpc

Paznen 1. duznyeckue ocHOBbI MeXaHUKHU. MosekyasapHas ¢pu3uka u

TepMOJAMHAMHUKA

1.1 IIpenmer pu3nku. MexaHuka u ee CTpyKTypa. Monenu B Mexanuke. Cucrema 1 18 JIT.1 JI1.2 JI1.5

J1.7J12.2 J12.5 J12.7

J12.10 J12.12 JI2.13

J12.14 J12.15 J12.16
J12.17 J12.18J13.1
JI3.3 J13.4 J13.7

J3.11
913233 24 25 56
97
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MHMNHOBPHAYKU POCCUN
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOE 00pa30BaTeIbHOS
Y4pEeXKAEHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapctBeHnubii yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma aucuuminasl "@u3nka" Mo HanpaBIeHUIO NOATOTOBKH (crienuanbHocTH) "MartepuanoBeeHue u

TEXHOJIOTHU MaTepuajoB" HanpaBieHHOCTH (podumo) Ou3nko-xuMust nporeccoB u MatepuaioB ®I'bOY BO cTp. 6
«Henl'Y»

1.2 CraTucTudeckuil 1 TEpMOJUHAMUYECKUN METO/bI UCCIIEA0BAHMS. 16 JI1.1 J11.2 J11.5
Tepmoamnamudeckas cucrema. Temmneparypa. Moaens uieaipHOTO rasa, JI1.7J12.5 J12.7
OCHOBHBIE 3aKOHBI HJICAJIBHOTO Ta3a. Y paBHEHUE COCTOSHUS U/I€ATIBHOIO Irasa. JI2.10 J12.12 J12.13
Ocnosnoe ypaBaeane MKT uneansaoro rasa. CpegHsist KBagpaTUIHAS JI2.14 J12.15 J12.16
CKOPOCTb MOJIEKYJI HJ€aNbHOro ra3a. 3akoH MakcBeluia o pacipeielIcHuu J12.17 J12.18J13.1
MOJIEKYJ UACAILHOTO ra3a o cKopocTsaM. CKOPOCTU XapaKTepU3YIOLIe JI3.3J13.4 J13.7
COCTOSIHUE UeabHOTO Ta3a. bapomerpudeckas ¢popmyna. Pacnipenenenue JI3.11
Bonbumana. Cpensss JulnHa cBOOOIHOTO pobera MoseKkyi1. SIBneHue 013233 24 25 56
nepeHoca. TemnonpoBoanocts. JJuddysus. BHyrpenHee TpeHue (BI3KOCTD). 27
BHyTpeHHss SHEeprus TePMOIMHAMUYECKON cucTeMbl. Hucio cTeneHei
cB0OobL. 3akoH bonpMana o paBHOMEPHOM pacpeelIeHUH YHEPTUH 10
cTerneHsaM cBoboasl. IlepBoe Hauano TepmoauHamuky. Pabota rasa npu ero
pacupenuu. TeroeMkocTs. MosipHast TEIIOEMKOCTb TIPU TOCTOSIHHOM
00beMe. MosipHast TEIIOEMKOCTh IIPU IIOCTOSHHOM JaBJICHUU. Y paBHEHUE
Maiiepa. M3omporieccel. AnuabaTuyeckuii porecc. Pabora raza B
anuabatuueckoM npouecce. [lonurponuyeckue npoueccel. Kpyrosoit
nporiecc (k). KT/ kpyrosoro mporiecca. O0paTuMblii 1 HEOOpaTUMBIN
npouecchl. DHTponus. M3Menenue sHTponuu. CTaTUCTUUECKOE TOJIKOBAHHE
suTponuu. [Iporeccst Bo3pacranus suTponuu. Bropoe Hagaio
TepMoAMHaMuKU. TpeTbe Hayaao TepMOANHAMUKU. TenoBble ABUraTeNd U
xonoawibHbIe MammuHbL. Teopema Kapno. Luxir KapHo. YpaBuene Ban-nep-

Baanbca. 30TepMbl peanbHbIX ra30B. BHYTpeHHs SHEprus pealbHOro rasa.
Kunkoctu u ux onucanue. [lopepxHocTHOE HaTsHKeHHE. CMaunBaHuUE.
Kpucrammdeckue 1 aMmopdHble TBEpAbIe Tesla. TUIIBI KPHCTAILIOB.
TermmoeMKkocTh TBepABIX Tell. MI3MeHeHne arperatHbeix coctostamii. ®a3oBbie
nepexonpl. JluarpamMma coctosiHus. Y paBHeHue Knaneiipona-Knaysuyca.
AHanu3 aAuarpamMMel coctostHus. /JIex/
1.3 Pemenue 3aaa4 1o MexaHUKe MaTepUalibHOM Touku /IIp/ 12 J1.1 J11.2 J11.5
JI1.7J12.5 J12.7
JI2.10 J12.12 JI2.13
JI2.14 J12.15 J12.16
JI12.17 J12.18J13.1
JI3.3J13.4 J13.7
JI3.11
019233 34 35 26
27
1.4  |Pemenue 3aga4 o MexaHuke TBepaoro tena /Ilp/ 12 JI1.1 J11.2 J11.5
JI1.7J12.5 J12.7
JI2.10 J12.12 JI2.13
JI2.14 J12.15 J12.16
JI12.17 J12.18J13.1
JI3.3J13.4 J13.7
JI3.11
019233 34 35 26
27
1.5 Pemenue 3ana4 no MonexynsipHoi ¢gusuke u repmoauHamuxe /I1p/ 10 JI1.1 J11.2 J11.5

J1.7J12.2 J12.5 J12.7

JI2.10J12.12 J12.13

J12.14 J12.15 JI2.16
JI2.17 J12.18J13.1
JI3.3J13.4 J13.7

JI3.11
013233 24 25 56
o7

© ®I'bOY BO «Henl 'V»




VY

MHWHOBPHAYKH POCCHUI

Y4pEeXKAEHUE BbICIIET0 00pa3oBaHus

denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOE 00pa30BaTeIbHOS

«Yenabunckuii rocynapctseHnsiil yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma aucuuminasl "@u3nka" Mo HanpaBIeHUIO NOATOTOBKH (crienuanbHocTH) "MartepuanoBeeHue u
TEXHOJIOTHU MaTepuajoB" HanpaBieHHOCTH (podumo) Ou3nko-xuMust nporeccoB u MatepuaioB ®I'bOY BO

«Henl'Y»

crp. 7

1.6

Uzmepenust, omuOku u3mepeHuii, 00paboTka pe3yabTaToB H3MEPEHHH.
Usmepenne auHeiHbIX BelndnH. O0paboTKa NPSMBIX U KOCBEHHBIX
H3MEpeHHUH. YIIpaKHEeHHUs 110 pacueTy omnOoK. MeToa HauMeHBIINX
KBapaToB. /J1ab/

12

JI1.1 J11.2 J11.5
JI1.7J12.5 J12.7
J12.10 J12.12 JI2.13
J12.14 J12.15 J12.16
J12.17 J12.18J13.1
JI3.3J13.4 J13.7
JI3.11
013233 24 25 56
o7

1.7

JlabopaTopHBIil MPAKTUKYM 110 KHHEMATHKE, TMHAMUKE U MEXaHUICCKIM
KkosrebanusM /J1a6/

12

JI1.1 J11.2 J11.7J12.5
J12.7 J12.10 J12.12

J12.13 J12.14 J12.15

J12.16 J12.17

JI12.18J13.1 JI3.3
JI3.4 J13.7 JI3.11

013233 54 35 56

27

JIaGopaTopHbIii IPAKTUKYM 10 MOJIEKYJIAPHOM (HU3UKE U TEPMOJAUHAMUKE
/J1ab/

10

J1.1 J11.2 J11.5
J1.7J12.2 J12.5 J12.7
JI2.10 J12.12 JI2.13
J12.14 J12.15 J12.16

JI12.17 J12.18J13.1

JI3.3J13.4 J13.7

JI3.11
01 3233 24 25 56
97

1.9

Kunemaruka. /lunamuka MaTepuanbHoil Touku. PaboTa u sHeprus. Mexanuka
TBEpIOTO TeNa. DIEMEHTHI CIIEIHATbHON TEOPUH OTHOCHUTEIBHOCTH.
MosnekynsapHO-KHHETHYECKas TEOPHS UICAIbHBIX Ia30B. TepMOIMHAMUKA.
PeanbHbIe ra3sl, )KUAKOCTH U TBepbie Temna. /Cp/

9,6

J1.1J11.2 J11.5
J1.7J12.2 J12.5 J12.7
JI2.10 J12.12 JI2.13
J12.14 J12.15 JI2.16

JI2.17 J12.18J13.1

JI3.3J13.4 JI13.7

JI3.11
01 32 33 24 25 56
97

1.10

[MonroroBka K 1a00paTOPHBIM pabOTaM: 03HAKOMIICHHE C TEOPETHUECKUMHU
OCHOBaMH, YCTPOMCTBOM H IIPUHIIUIIOM PabOTHl YCTAHOBKH, [UIAHOM
IKCMIEPUMEHTATHLHOTO UCCICIOBAHMUS, TIOATOTOBKA 3aTOTOBKH OTYETA.
BsinonHeHne pacyeToB 1mo 00paboTKe pe3ysIbTaToB H3MEPEHHH, CPABHEHHIO C
TCOPETHUUCCKUMHU MOJCIISIMU, HATJIAAHOC TIPCACTABIICHUE PE3YJILTATOB B
(dopme Tabiui 1 rpaUKOB, MOATOTOBKA OTYETOB I10 Ja00OpaTopHBIM paboTam.
/Cp/

JI1.1 J11.2 J11.5
JI1.7J12.2 J12.5 J12.7
JI2.10 J12.12 J12.13
J12.14 J12.15 J12.16

JI2.17 J12.18J13.1

JI3.3J13.4 JI13.7

JI3.11
01 32 33 24 25 56
97

Paznen 2. DjieKTpU4eCTBO U MarHeTH3M

© ®I'bOY BO «Henl 'V»
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MHWHOBPHAYKHM POCCHUU

YUYpEKICHHUE BBICLIETO 00pa3oBaHUs

DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe

«HensOunckuit rocynapctBeHHslil yausepeuret» (PI'bOY BO «Henl'Vy)

Pabouas nporpamma aucuuminasl "@u3nka" Mo HanpaBIeHUIO NOATOTOBKH (crienuanbHocTH) "MartepuanoBeeHue u

TEXHOJIOTHU MaTepuajoB" HanpasieHHOCTH (podmino) Ousnko-xuMust nporeccoB u MatepuaioB ®I'bOY BO ctp. 8
«Henl'Y»

2.1 Onexrpuueckuil 3apaj. 3akox Kynona. HanpsbkeHHOCTH 18 |JI1.1J11.2 JI1.3J12.1
anekTpocTtatudeckoro moist. [lotok BexTopa E. [Ipuniun cynepmno3umm JI2.5 J12.6 J12.12
aneKkTpocTaTndeckux noieu. Teopema [Maycca. Llupkynsnus Bekropa JI2.13 J12.14 J12.15
HanpspkeHHOCTH. [loTeHnmansHas sueprus 3apsiaa. [lorenmuman J12.16J13.5 J13.6
3NIEKTPOCTATUIECKOro Nojsl. PasHocTh noTeHuanos. CBs3b MEXKAY JI3.7 J13.10
HAIpPsHKEHHOCTHIO U MOTEHIUAIOM. DKBUIOTEHIIUAIbHbIE I0BEPXHOCTH. 013233 24 25 56
ITpumepsl pacyera HauboJIee BaXKHBIX CHMMETPHUYHBIX JIEKTPOCTATHUECKHX 27
nosneil B BakyyMme. DIIEKTPOCTaTUYECKOE 10JI€ B IUAIEKTPUUECKOH cpeie.

[NonstpuzoBanHOCTh. [IManeKkTpudecKas IPOHUIIAEMOCTh CPeJibl
OnexTpuuecKoe CMeIleH e. Y CI0BHs Ha TpaHULEe pas3ela IByX
JnuanexTpuueckux cpen. CerneroanekTpuku. [lpoBoaauku B
3JIEKTPOCTATUIECKOM IoJIe. DNeKTpoeMKkocTs. Kongencaropsl. CoenuHeHus
KOHJICHCATOPOB. DHEPrHsl CUCTEMBbI HETOABHKHBIX TOUEUHBIX 3apsI0B.
OHeprus 3apsHKEHHOr0 YeAMHEHHOTO IPOBOIHUKA. DHEPTUS 3apsKEHHOTO
KOHJIEHCcaTopa. DHeprus 3JeKTpocTaTudeckoro nois. [locrossHHbIiI
3NEKTPUIECKUM TOK, CHJIa U INIOTHOCTH ToKa. CTOPOHHHE CUIIBL.
DNEeKTPOABIIKYINAS CHIIa U HampspKeHue. 3akoH Oma. DIeKTpruaeckoe
conporusieHue. ConpoTUBIEHUE COSIUHEHHs TPOBOJHUKOB: TemnepaTypHas
3aBUCHUMOCTb COMPOTHBIICHUS. PaboTa M MOIIHOCTh TOKa. 3akoH JIKOyIsi—
Jlenna. 3akon OMa Juis HEOJHOPOJHOTrO ydacTka uenu. IIpasuna Kupxroda
VIS pa3BETBIICHHBIX 1ienei. /JIex/

2.2 OcHOBHBIC 0COOCHHOCTH MarHUTHOTO MoJisi. Pamka ¢ Tokom. Hanpasnenue 16 JIT.1 JI1.2 JI1.3J12.1
MAarHuTHOTO 10JIs. BekTop MarHuTHON MHAYKIKUU. Makpo TOKH U MUKPOTOKH. JI12.5 J12.6 J12.12
CBsI3b MEX/y BEKTOPAMH, XapaKTePH3YIOIIMMH MarHuTHoe moJie. [Tomobue JI2.13 JI2.14 J12.15
BEKTOPHBIX XapaKTEPUCTUK IEKTPOCTATUUECKOTO ¥ MArHUTHOTO TOJICH. J12.16J13.5 J13.6
3akon buo—Casapa—Jlamnaca. MarunTHoe moJie mpsiIMOTo ToOKa. MarHuTHOe JI3.7 J13.10
ToJIe B IEHTPEe KPYrOBOI'0 TOKA (CoNeHOu a). 3akoH AMIiepa. 013233 24 25 56
BzanmoneiicTBre mapamiensHeIX TOKOB. MarHuTHas moctosiHHast. Equaniie 27
MarHuTHOHW MHAYKIMU HAIPsDKEHHOCTH MarHUTHOTO NOJIs.. MarHuTHOe noje
cBoOoaHO mBmKymerocs 3apsna. Cuma Jlopenna. J[BmkeHne 3apsHKeHHBIX
YacTHIl B MarHUTHOM Tioe. Ddext Xosa. Teopema o HUPKYJISILHUN BEKTOpa
B. IloTtok BekTOpa MarHUTHOM MHAYKIMU. Teopema ["aycca aJjisi MATHUTHOTO
nons B Bakyyme. Cucrema ypaBHeHui MakcBeiuia Juis 3J€KTpOMarHUTHOTO
nonst. Buxpesoe anexrpuueckoe nose. Tok cmemenus. [Tonnas cucrema
ypaBaeHuit Makcsemna. Onbrtel ®@apanes. 3akon Oapaznest. 9/]C naaykunu B
HETIOJBIDKHBIX [IPOBOAHUKAX. BpalieHue paMKi B MarHUTHOM I1OJIE.

Buxpessie Toku (Toku @yko). MUHAYKTUBHOCTD KOHTYpa. CaMOUHAYKIHSL.
Bsanmnuas uanyknus. Tpancdopmaropsl. DHEprus MArHUTHOTO MOJISL.
MarHuTHbIE MOMEHTBI JIEKTPOHOB M aTOMOB. J[Ma- ¥ mapaMarHeTHKH.
Hamaranuennocts. MaruutHoe nose B Bemectse. DeppoMareTku U Ux
cBoiictBa. /JIex/
2.3 Pemenne 3agadq no anexrpocraruxe /IIp/ 12 |JI1.1J11.2 J11.3J12.1
JI2.5J12.6 J12.12
J12.13 J12.14 J12.15
JI2.16J13.5 JI3.6
JI3.7 JI13.10
019233 34 35 26
o7
2.4 Pemenne 3aa4 no BEIYMCIEHUIO XapaKTEPUCTUK OCTOSIHHOTO 12 JIT.1 J11.2 JI1.3J12.1

anexTpryeckoro Toka /I1p/

JI12.5 J12.6 J12.12
JI2.13 J12.14 J12.15
JI12.16J13.5 JI3.6
JI3.7 J13.10
013233 24 25 56
o7
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MHWHOBPHAYKH POCCHUI

Y4pEeXKAEHUE BbICIIET0 00pa3oBaHus

denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOE 00pa30BaTeIbHOS

«Yenabunckuii rocynapctBeHnubii yausepeuret» (PI'bOY BO «Henl'Vy»)
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TEXHOJIOTHU MaTepuajoB" HanpaBieHHOCTH (podumo) Ou3nko-xuMust nporeccoB u MatepuaioB ®I'bOY BO

«Henl'Y»

crp. 9

2.5

Perenue 3aa4 Ha BBIYUCICHUE XaPAKTEPHUCTHK MAarHUTHOTO TOJIS U
MarHuTHBIX siBeHui /TIp/

10

JI1.1J11.2 J11.3J12.1
JI12.5 J12.6 J12.12
J12.13 J12.14 J12.15
J12.16J13.5 JI3.6
JI3.7 J13.10
013233 24 25 56
o7

2.6

JlaGopaTopHBIN PAKTUKYM I10 3j1eKTpuyecTBy /J1a6/

12

JI1.1 J11.2 J11.3J12.1
JI12.5 J12.6 J12.12
J12.13 J12.14 J12.15
JI12.16J13.5 JI3.6
JI3.7 J13.10
01 3233 24 25 56
97

2.7

JlaGopaTopHBIi IPaKTHKYM 110 MarueTusmy /J1a6/

12

JI1.1 J11.2 J11.3J12.1
JI12.5 J12.6 J12.12
J12.13 J12.14 J12.15
JI2.16J13.5 JI3.6
JI3.7 J13.10
91 3233 24 25 56
97

2.8

JlaGopaTopHBIf PAKTHKYM IO 3JIEKTPOMArHUTHBIM KoJicOanusm /J1a6/

10

JI1.1 J11.2 J11.3J12.1
JI12.5 J12.6 J12.12
J12.13 J12.14 J12.15
JI2.16J13.5 JI3.6
JI3.7 J13.10
0135233 54 35 56
27

29

JJeKTpocTaTuKa. DIEKTpoJMHaMUKa. MarHeTnsM. DIeKTpOMarHuTHbIE
kosebanus /Cp/

JI1.1 J11.2 J11.3712.1
JI12.5 J12.6 J12.12
JI2.13 J12.14 J12.15
J12.16J13.5 JI3.6
JI3.7 J13.10
0135233 24 25 56
97

2.10

[MonroroBka K 1a00paTOPHBIM pabOTaM: 03HAKOMIICHHE C TEOPETHUECKUMHU
OCHOBaMH, YCTPOMCTBOM H IIPUHIIMIIOM PabOTHl YCTAHOBKH, [UIAHOM
IKCMIEPUMEHTATLHOTO UCCICIOBAHMUS, TIOATOTOBKA 3arOTOBKH OTYETA.
BsinonHeHne pacyeToB 1mo 00paboTKe pe3ysIbTaToB H3MEPEHH, CPABHEHHIO C
TCOPETHUUCCKUMHU MOJCIIIMU, HATJIAAHOC TIPCACTABIICHUE PE3YJILTATOB B

(bopme TadnuI ¥ rpagEKoB, ITOATOTOBKA OTYETOB I10 JTA00PaTOPHBIM paboTaM.

/Cp/

4,6

JI1.1 J11.2 J11.3712.1
JI12.5 J12.6 J12.12
JI2.13 J12.14 J12.15
JI12.16J13.5 JI3.6
JI3.7 J13.10
013233 24 25 56
97

Pa3nen 3. BotHoBasi n kBaHTOBast onTuka. CTpoeHne aToMa 1 aTOMHOTO
spa

© ®I'bOY BO «Yenl 'Yy




OV

MHMNHOBPHAYKU POCCUN
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOE 00pa30BaTeIbHOS
Y4PEXKACHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapctBeHnubii yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma aucuuminasl "@u3nka" Mo HanpaBIeHUIO NOATOTOBKH (crienuanbHocTH) "MartepuanoBeeHue u
TEXHOJIOTHU MaTepuajoB" HanpasieHHOCTH (podumo) Ous3nko-xuMust nporeccoB u MatepuanoB ®I'6OY BO

«Henl'Y»

crp. 10

3.1

Kone6anus. O0mumii noaxo1 K M3y4eHHUIO KoieOaHnui pa3nn4yHoil Gu3ndeckoi
npuposl. ['apMoHIYeckue KoJIeOaHus U UX XapaKTePHCTHKU.
JubdepeHnuansHoe ypaBHEHHE TapMOHUYECKUX KOJIeOaHuil.
DKCHOHEHIMAIbHAsl popMa 3aIMCH TAPMOHNYECKUX KoJeOaHui.
MexaHnyecKre rapMOHUIECKHE KoneOaH s, DHePrusl MaTepUalIbHOM TOUKH,
COBEpIIAIOIIeH TapMOHIYecKUe KolieOanusl. [ apMOHHYIECKHUHA OCIHILISTOP.
[IpyxunnbI# MasTHEK. MaTemaTnuecKuii MasiTHUK. OU3NIECKII MasTHUK.
Onekrpuyeckuil konebaTenbHbIi KoHTYp. Craguu KoneOaHui B
H/IeaTM3UPOBAHHOM KoJiebaTenbHOM KOHTYpe. CBOOOJHEIE TApMOHIYECKUE
KoJieOaHus B KoJieOaTeIbHOM KOHTYpe. CI0KeHHEe FrapMOHUIECKHX
kosieOanuil. buenus. 3atyxatomue konebanus. JuddepeHnmanpaoe
ypaBHEHUE CBOOOIHBIX 3aTYXAIONIUX KOJICOAHU TNHEHHON CHCTEMBI.
JexpemeHT 3aryxanus. JJoOpOTHOCTH KoJiebaTebHO# cucTeMsl. [Ipumepsl
CBOOO/IHBIX 3aTyXAMOUIUX KoJeOaHuil. BeHyxIeHHbIC KoneOaHus. Pe3oHaHc.
[Tepemennsriii Tok. JleficTByromiee 3HaueHNE TIEpEMEHHOT0 ToKa. MOIITHOCTB,
BBIAEIIsIEMas B LIETIM IIEpEMEHHOro ToKa. BomHoBoI npornecc. Ynpyrue
BOJIHEIL. YTIpyrasi rapMOHHYecKas BoHA. berymue BomHbl. Da3oBast CKOPOCTS.
BonHoBoe ypaBHeHue. [IpuHIH cynepno3uimu. [ pynmnoBas CKOpoCTb.
Nutepdepennns BoiH. CTOSUNE BOITHBL DJIEKTPOMArHUTHBIC BOJIHBI.
ITonepeyHOCTh AMEKTPOMATHUTHBIX BOJIH. DHEPTHS IEKTPOMATHUTHBIX BOJIH.
Uutepdepennns ceera. Audpaxims ceera. JJucnepcus ceera. [Tomspusarus
cBeta. Temtosoe u3nydenue. 3akoH Kupxroga. 3akon Credana-bonbimana,
3akoH BuHa. CriekTp TerioBoro usiy4uenus, popmysa [nanka. @otosddexr,
3akoHbI PoTordpdexra. Dotonsl, hopmyna DitHmTelHa 1 hoTodddeKTa.
Wmnynbe poToHOB U naBienue ceeta. Ipdext Kommnrona. /Jlek/

18

J1.1J11.2J11.4
JI11.6J12.3 J12.4 J12.5
J12.8 712.9 J12.11
J12.12 J12.13 J12.14
JI12.15 J12.16J13.2
JI3.7 J13.8 JI3.9
0135233 54 35 56
97

32

Crpoenne aroma. Mozenu atoma Tomcona u Pezepdopaa. JInneituarsrit
criekTp aroma Bogoposa. [loctynarsr bopa. Onbrrer ®@panka u ['epua. Crexp
aToMa Bojopoza 1no bopy. KopmyckyisipHo-BOJIHOBOH Tyann3M CBOUCTB
BemiecTBa. HexoTopsie cBoiicTBa BoiH ae-bpoiinsa. CooTHomenne
HeormnpeneneHHocreil. BonHoBas ¢pyHkums u ee cBolictBa. OO1iee ypaBHEHHE
penunrepa. YpaBuenue lllpenunrepa s CTallMOHAPHBIX COCTOSHUM.
JIBikeHne cBOOOAHOM YacTHIbl. YacTuIa B OTHOMEPHON MPSMOYTOJIBHOM
"moTeHnMaNbpHOM siMe" ¢ OeckoHeuHO BhICOKMMH "cTeHKkamu''. [Ipoxoxkmenne
YacTHUIIbI Yepe3 NOTeHIMANbHbIH O0apbep. TyHHenbHbIH 2 dexT. JInHenHbIi
rapMOHHYECKUH OCHMIIIATOP B KBAHTOBOM MEXaHUKE. ATOM BOJOPOa B
KBaHTOBOI MexaHuke. KBanTtoBbIe uncina. [IpaBuna or6opa. CruH 37€KTpOHa.
[TpuHIMI HEepa3NUIMMOCTH TOXKIECTBEHHBIX YacThll. PepMHOHBI 1 O030HBI.
[MonsTHus 0 kBaHTOBOI cTrarucTrke boze—DiiHmreitna u Gepmu—/upaxa.
[Ipunnun [Maynu. Pacnpenenenne 371eKTpOHOB B aTOME IO COCTOSTHHSAM.
PentreHoBckue criekTpsl. MonekynspHsle criekTpbl. KomOuHnauontnoe
paccestaue cBera (3¢ ekt Pamana). [Tornomenne. CrioHTaHHOE H
BBIHYKJEHHOE n3iyueHue. Jlazepel. CTpoeHue 1 BakHeHIIe CBOWCTBA sAAep.
ATOMHEIE sipa 1 ux onmcanue. Jedekt Maccel u sHEprHs cBs3u sapa. CruH
sIpa ¥ €ro MarHUTHBIN MOMeHT. CBOMCTBA siIEPHBIX cril. Mo/ie aTOMHOTO
aapa. PagroakTuBHOE M3ITydyeHHUE U €ro BUABL. 3aKOH PaAHOaKTUBHOTO
pacnaza. [IpaBuia cmenienus. Anbda-pacnan. bata- pacnan. AHTHYACTHIBI 1
uX aHHUTHIsIKA. [ amMMa-usnydenue. J[o3uMeTpuieckre BeITHuuHbI 1
enuHnLbl. D dext Méccbayapa. [Ipubopsl 1 perucTpaiy pagioakTHBHbBIX
M3IY4eHUI 1 yacTull. SlepHble peakuyi X OCHOBHBIE THIIBL. SInepHble
peakuy oA AeicTBreM HENTpOHOB. Peaknnu nenennu saapa. Llennas
peakuus geneHus. SnepHsle peakTopbl. Peakuys cuHTe3a aTOMHBIX AJIEp.
dyHIaMeHTaNbHBIC B3aUMOACHCTBU. DIleMEHTapHbIe YacTHIBI. /JIeK/

16

J1.1J11.2J11.4
JI1.6J12.3 J12.5 J12.8
J12.9J12.11 J12.12
J12.13 J12.14 J12.15
JI2.16J13.2 JI3.7
JI3.8J13.9
01 32 33 24 25 56
97
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MHWHOBPHAYKH POCCHUI

Y4pEeXKAEHUE BbICIIET0 00pa3oBaHus

denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOE 00pa30BaTeIbHOS

«Yenabunckuii rocynapctBeHnubii yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma aucuuminasl "@u3nka" Mo HanpaBIeHUIO NOATOTOBKH (CIeNHaIbHOCTH) "MaTepuanoBeneHue u

TEXHOJIOTHU MaTepuajoB" HanpaBieHHOCTH (podumo) Ou3nko-xuMust nporeccoB u MatepuaioB ®I'bOY BO

«Henl'Y»

crp. 11

33

Pemenue 3aau o BoiHOBOI 1 kBaHTOBOM ontrke /I1p/

18

J1.1J11.2J11.4
JI11.6J12.3 J12.4 J12.5
J12.8 712.9 J12.11
J12.12 J12.13 J12.14
JI12.15 J12.16J13.2
JI3.7 J13.8 JI3.9
0135233 54 35 56
97

34

Pemienue 3agau no aroMHoi u saepHoit pusuke /T1p/

16

J1.1J11.2J11.4
JI1.6J12.3 J12.5 J12.8
J12.9J12.11 J12.12
J12.13 J12.14 J12.15
J12.16J13.2 JI3.7
JI3.8JI3.9
013233 54 35 56
27

35

JlaGopaTopHBI IPAKTUKYM TI0 BOJIHOBOH onTuke /J1ab/

18

J1.1J11.2J11.4
J1.6J122J12.3 J12.4
J12.512.8 J12.9
JI2.11 J12.12 JI2.13
J12.14 J12.15
J12.16J13.2 J13.7
JI3.8J13.9
91 3233 24 25 56
97

3.6

JlaGopaTopHBIi PAKTHKYM 10 KBAaHTOBO#1 ontuke /J1ab/

16

J1.1J11.2J11.4
J1.6J12.3 J12.4 J12.5
J12.8 712.9 J12.11
J12.12 J12.13 J12.14
J12.15 J12.16J13.2
JI3.7 JI3.8 JI3.9
013233 24 25 56
97

3.7

Koneb6anus u BosHbl. BonHOBast kBaHTOBast onrtuka. CTpoeHre aToMa U
aToMHoro siipa. @usnka snemMeHnTapHbIx yactui /Cp/

J1.1J11.2J11.4
JI1.6J12.3 J12.4 JI2.5
J12.8 712.9 J12.11
JI2.12 J12.13 J12.14
J12.15 J12.16J13.2
JI3.7 JI3.8 JI3.9
013233 24 25 56
97

3.8

IMoaroroBka K 1a00paToOpHBIM paboTaM: O3HAKOMIICHUE C TEOPETHYECKUMU
OCHOBaMH, YCTPOWCTBOM U MIPUHLUIIOM pabOThl YyCTAaHOBKH, INTAHOM
9KCHEPUMEHTAIBHOTO HCCIIE0BAHMS, TIOATOTOBKA 3arOTOBKH OTYETA.
BrinonneHue pacueToB 1o 00paboTke pe3ysIbTaTOB U3MEPEHUI, CPAaBHEHHUIO C
TEOPETHYECKUMHU MOJEISIMH, HATJIAIHOE NIPEJICTABICHHUE PE3YIbTATOB B

(dopme TabiuI ¥ rpaUKOB, MOATOTOBKA OTYETOB IO JJa00OpaTopHBIM paboTam.

/Cp/

4,6

J1.1J11.2J11.4
JI1.6J12.3 J12.4 JI2.5
J12.8 712.9 J12.11
JI2.12 J12.13 J12.14
J12.15 J12.16J13.2
JI3.7 J13.8 JI3.9
013233 24 25 56
o7

Pasnen 4. Unas koHTakTHasi padoTa
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4.1 WHpuBuayanbHble KOHCYIbTAIMY, TEKYIHH KOHTpob /MKP/ 1 14,4 |JI1.1J11.2 JI1.3 JI1.4

JI1.5 J11.6 J11.7J12.1
J2.2J12.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
J12.10J12.11 JI2.12
J12.13 J12.14 J12.15
J12.16 J12.17
JI2.18J13.1 JI3.2
JI3.3713.4 JI3.5 JI3.6
JI3.7 J13.8 JI3.9
JI3.10 JI3.11
01 32 33 24 25 56
o7

4.2 WunuBunyanbHble KOHCYIBTALMHU, TeKYIUH KOHTpois /MKP/ 2 14,4 |JI1.1J11.2J11.3 J11.4
JI1.5 J11.6 JI1.7J12.1
J2.2J12.3 J12.4 J12.5
J12.6 J12.7 J12.8 J12.9
J12.10 J12.11 J12.12
JI2.13 J12.14 J12.15
JI2.16 J12.17
JI2.18J13.1 JI3.2
J13.3J13.4 J13.5 J13.6
JI3.7 J13.8 JI3.9
JI13.10 JI3.11
0132 33 54 25 56
37

4.3 MupuBuayansHble KOHCYIBTAIMH, TEKYIUi KoHTpob /KP/ 3 14,4 (JI1.1J11.2 J11.3 JI1.4
JI1.5 J11.6 J11.7J12.1
J12.2 J12.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
JI2.10 J12.11 J12.12
JI2.13 J12.14 J12.15
J12.16 J12.17
JI2.18J13.1 J13.2
JI3.3 J13.4 J13.5 J13.6
JI3.7 J13.8 J13.9
JI3.10 JI3.11
01 32 33 24 25 56
27

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPEACTB

OTueT 1o MPaKTUYECKUM 3aJaHUsM.
OrtdeT no 3aKaHusIM 1a00paTOPHOI PaboTHI.
KonTponbHble Bonpocsl.

6.2. TunoBbie KOHTPOJIbHBIC 3a/IaHUAA U HHbIC MaTePHUaJIbI 1JId TeKyl.[Ieﬁ aTreCcralmu

Tunossle 3a7aHusA

1. Bo ckobKO pa3 MIOTHOCTH BO3yXa, 3aIOTHSOIIEr0 TOMENIeHIe 3UMOH TIpH 3aaHHOH TeMIieparype, OOJbIIe ero MIIOTHOCTH
JIETOM IpH AaHHOH Temneparype? JaBieHue ra3a MOKHO CYMTATh MOCTOSIHHBIM.

2. Ilpu nogpeMe BepToseTa Ha HEKOTOPYIO BEICOTY 0apoMeTp, HaXOISAIIUICS B ero KaOuHe, N3MEHII CBOE TIOKa3aHue Ha HEKOTOPoe
3Ha4yeHue. Ha kakol BBICOTE JICTUT BEPTOJIET, €CJIM Ha B3JICTHOM IUIONIaKe OapOMeTp MoKa3bIBal U3BECTHOE 3HAUYCHHE?
TemnepaTypy Bo3yxa CYUTATh IOCTOSIHHOW U M3BECTHOM.

3. Onpenenure yuenbHY0 TEMJIOEMKOCTh IPH MOCTOSTHHOM JIaBJICHHH KHACJIOPO/Ia.

4. Kucrnopoa Maccoil m HarpeBaroT MPY IMOCTOSIHHOM JaBiieHur. HauanbHas U koHeYHas TeMIieparyphl naHsl. ONnpeneinnTh
W3MEHEHUE BHYTPEHHEH YHEPIUu rasa.
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5. MneanbHas TemuoBas MalluHa, paboTaromas no nukity KapHo, coBepiaeT 3a oiuH HUKI HEKOTOPYIo paboty. TemnepaTypa
HarpeBaTells U TeMIlepaTypa X0JI0AWIbHUKA U3BeCTHBI. HaliiuTe Konn4yecTBO TemI0Th, OT1aBaeMOe MAIlIMHOM 3a OJIUH LUK
XOJOAWIbHUKY.

6. JIBa paBHBIX OTPHULIATEIBHBIX 3apsiia HAXOAATCS Ha 3alaHHOM PacCTOSHUM APYT OT Apyra. OnpeenuTe HanpspkeHHOCTD OIS B
TOYKE, PAaCcIIOI0KEHHONH Ha HEKOTOPOM PACCTOSHHUHU OT 3aps/I0B.

7. C KaKoi CKOPOCTBIO JIOJKEH JBUTAThCA 3JIEKTPOH, YTOOBI €70 UMITYJIC ObLI PaBEH UMITYJIbCY (DOTOHA € 3aJaHHOH JUIMHOM
BOJIHBI?

8. JluHa BOJIHBI CBETA, COOTBETCTBYIOIIAsl KpacHOH rpanule GpotorddexTa, Uit HEKOTOPOTO MeTalla, paBHa HEKOTOPOH [UIMHE
BOJHEL Haiiti paboTy BBIXO/a 3JIEKTPOHOB U3 METAJJIa ¥ MAaKCHUMAaJIbHYIO CKOPOCTh JIEKTPOHOB, BEIPBIBAEMBIX M3 3TOTO MeTajlla
CBETOM C 3aJJaHHOH JJIMHON BOJIHBI.

9. Kakoii uzoron o6pasyercst u3 Topus nmocie 4eThipex anb(a-pacnanoB U AByX Oera-pacnagioB?

10. DHeprus cBsI3U AApa, COCTOSAILETO U3 TPEX IPOTOHOB U YETHIPEX HEUTPOHOB, U3BecTHA. OpeaenuTh Maccy HeHTpaIbHOrO
aToMma, 00JIaJafoIIero ATHM SIPOM.

Tunossle BONPOCHI 10 KOHTPOJIbHBIM PaboTamM

1. 3aBucHT 1K Iepro KoJieOaHui (PU3MIECKOTO MasATHHUKA OT €ro Macchl?

2. Chopmynupyiite Teopemy I'toitrenca-1ltelinepa.

3. Kak BIHSIOT Ha TOYHOCTD ONPENIeNIeHUs] g KOJIeOaHHs TEMITEPaTyphl, CUJIa TPEHHS, aMIUTUTY/Ia KoJeOaHui MasTHUKA?

4. Ilouemy omnpefeneHe g IPOU3BOAUTCA 00JIee TOUHO C IOMOIIbI0 000POTHOTO, a HE MATEMaTH4ECKOr0 MasiTHUKA?

5. Haiigure npuBeneHHYIO [UIMHY U TIEpUO]T KoJieOaHuH (HU3NUECKOr0 MasSTHHKA, MPEACTABIISIONICTO COO0H OHOPOIHBII CTEPKEHb,
uMeromui ey L 1 Maccy m, MOJBEIIEHHBIN 32 OJIUH U3 CBOUX KOHIIOB.

6. Kak Oyner Bectu ce0s pusmuecknii MasTHHK, €CIIH COBMECTHTB TOUKY €0 IoJBeca ¢ EHTPOM Macc?

7. IIpu KaKOM PacCTOSIHUM OT LIEHTPa Macc A0 TOYKH IOABECa IepHuo] KosleOaHUui MasTHUKAa MUHUMaJIeH?

8. UTo MOHMMAIOT MO/ YIII0BOH ckopocThio? Kak HampaBiieH 3TOT BEKTOP U YeMY paBEH €ro MOIYb?

9. Kakas BeIM4MHa Ha3bIBA€TCS MOMEHTOM MHEPLUU TeIa OTHOCUTEIbHO 0cH? CKOJIBKO MOMEHTOB MHEPIIMU MOXKET UMETh JaHHOE
teno? YTo mpou30iaeT ¢ MOMEHTOM HHEPIIMHU, €CITH OCh TIEPEMECTHTh TapalIeIbHO caMoii cebe, yaamnssich ot Tena? V3 MHOKecTBa
HapaJuleNbHBIX Oceil 4eM XapaKTepHa Ta, OTHOCUTENbHO KOTOPOH MOMEHT UHEPLY MUHUMAJICH?

10. OTkyna cnemyeT, YTO MOMEHT MHEPIUH Tela paBeH CyMMe MOMEHTOB HHEPIUU OTIENBHEIX ero dacteii? Kak ato monoxenne
MOXKHO UCIIOJIb30BaTh JUIS BEIYUCICHHS MOMEHTA HHEPIUHU TeJl CI0XKHON GopMbI?

11. JlafiTe onpeenenne MOMEHTA CHIIBI, MOMEHTAa MHEPIINH, THHEHHOTO U YTIIOBOTO yCKOpeHHs. BriBeanTe CBS3b TMHEHHOTO 1
YIJIOBOTO YCKOPEHHS.

12. Kak cBsi3aHa CKOPOCTh paCIpOCTPAHEHUS KOJIeOaHUH C yIIPYTOCThIO CPebl?

13. OObsicHUTE BOSHUKHOBEHHUE CTOSYMX BOJIH. KaKOBBI 0COOEHHOCTH CTOSIUMX BOJIH?

14. Tlouemy cTosTI¥E€ BOHEBI HE IEPEHOCST SHEPTHUU?

15. Kak u3mensiercs (baza 3ByKOBOM BOJIHBI IPU OTPAXKEHUH OT IPENATCTBUA?

16. OxapaxrepusyiiTe pazauyus MeXy KPUCTAIUINIECKUM H KUJKUM COCTOSIHUSIMH OJTHOTO M TOTO )K€ BEIIECTBA C TOYEK 3PEHHS: a)
TEPMOJIMHAMUKH; 0) MOJIEKYIPHO-KHHETUIECKOH TEOpHH.

17. Ilpumenums! unu HeT I n I Havana TepMOAMHAMUKHY K POIieccaM IUIaBIeHUs U KpucTamm3anuu? OTBeT 000CHyHTe.

18. Ilepeuncnure TepMOIMHAMUYECKUE NTAPAMETPBI, U3MEHSIOIINECS IIPU TUIABICHUH U KPUCTAIUIN3AIMH, YKQXKUTE HAIIPABICHUS
3TUX U3MEHEHUI.

19. Kak n3mensiercs terutoeMkocts Cp  BelecTBa, kakoBa BennauHa Cp nipu dazoBom nepexone I poma?

20. [aiite onpeneneHne NOHATUN «XUMUYECKUI TIOTEHIIUAI» U «3HEPrHsl aKTUBALIMU TEPMOANHAMUYECKOM CUCTEMBI».

21. IToyeMy UMEHHO pa3NHyie XUMUIECKIX ITOTESHIINAJIOB BEIIECTBA B KPUCTAIUTHIECKOM U KHIKOM COCTOSHUSIX 00YCIOBIUBAET
BO3MOXHOCTB (ha3zoBoro nepexona I poxa?

22. Tlepeurcanre U oXapaKTepU3yHTe CTaIUH N3MEHEHUS COCTOSIHUSA BEILIECTBA MIPH HArPeBe U OXJIAKICHUH C TOUKH 3PEHUS: a)
TEePMOANHAMUKHY; 0) MOJIEKYIIPHO-KHUHETUIECKON TEOPUH.

23. OOBSCHHUTE PUYUHBI U3MEHEHHUS SHTPOTIMU CUCTEMBI KPUCTAJII -)KUAKOCTh IPH  TIOBBIIICHUH U TOHIDKEHUH TEMIIEPaTyphL.
24. DHTponus ABIIeTCA aJANTUBHON BEIUYUHON; IEPEUUCIUTE U OXAPAKTEPU3YHTE OTEeIbHbIE WICHbI SHTPOIUH CUCTEMBI
KPHUCTAJUI-KHUKOCTb.

25. Yro Takoe SKBUIIOTECHIHAIbHAsI TOBEPXHOCTH?

26. Jlokaxute OpTOrOHaJIbHOCTh CUJIOBBIX JIMHAN M SKBUIIOTCHLIMAIBLHBIX TOBEPXHOCTEH B 3JIEKTPOCTATUYECKOM IIOJIE.

27. B yeM oTiM4Me IPOBOAHUKOB, NOJIYIPOBOAHUKOB U U30JSATOPOB?

28. ®uznveckuii CMBICIT SHEPTUU aKTUBAIIMK HOCHTENEH B MOJyTIPOBOIHUKE?

29. Kak gBuskeTcs 3J1eKTPOH B OJHOPOJAHOM MarHUTHOM mose?

30. Kakas cBsi3b Mexy siBJIeHreM XoJuta u cuioit Jlopenma?

31. Ompenenure NoHATHE "TOABMKHOCTh HocuTens 3apsza’. Kak cBs3aHa NOABMKHOCTB 3apsizia C 3JEKTPOIPOBOJUMOCTBIO
BelecTna?
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32. Yro Takoe MarHuTHast BOCIIPUMMYHUBOCTD BellecTBa?

33. Yem omimuaroTcs qua- U GeppoMarHuTHEIC BeliecTa?

34. Kakoii 3HaK ©MeeT MarHuTHasi BOCIIPUMMYHUBOCTD JJIsl TUaAMarHETHKOB, IIapaMarHeTHKOB, ()eppOMarHeTHKOB?

35. Kak cBs3aHa MarauTHasi BOCPUIMYHUBOCTH C MarHUTHOW MTPOHUIIAEMOCTBIO?

36. UeM GeppOMarHeTUKH OTIUYAIOTCS OT APYIHX BELIECTB?

37. Yto takoe nomen? I[louemy deppoMarHeTHk pa3oUBacTCsl Ha JOMEHBI?

38. Kak mpoucxoaut HaMarHu4auBaHue eppoMarHeTUKOB?

39. Yo Takoe netis rucrepesuca? Kakue NpuUuHbL €€ BbI3bIBAIOT?

40. Kakue kosiebanus Ha3bIBatOTCs 3aTyXaromumu? [loueMy MpOUCXOIUT 3aTyXxaHHe CBOOOIHBIX KOJICOAHUIT B peabHbIX KOHTYpax?
41. Yro noHuMaroT noj k03¢ GUIUEHTOM 3aTyXaHHUs, JorapupmuieckuM gekpeMmeHToM? KakoBa cBs3b Mexy HUMU?

42. Kaxo#i pa3psa Ha3pIBaeTCs anepuogudeckuM? UTo MOHMMAIOT MO KPUTHIECKUM 3HAUCHHEM COTPOTHUBIICHHS U YEMY OHO
paBHO?

43. HauepTuTe cxeMy MOCJIEIOBATENLHOTO (MapalIeIbHOTr0) KOHTypa. OOBACHHUTE MPOLECCHI, TPOTEKAIOIINE B KOHTYPE TPU
MOJKITIOYEHUH K HEMY UCTOYHHUKA NIEPEMEHHOTO HAIPSHKEHUSI.

44. Kakum 00pa3oM OTHCHIBAETCS COMPOTHBICHUE KOHTYPA IEPEMEHHOMY TOKY?

45. Kak cobcTBeHHas yacTOTa KOHTYpa 3aBUCHUT OT ero napameTpoB? Kak 100pOTHOCTh KOHTYpa 3aBUCHUT OT €r0 apaMeTpoB?
46. Ha3oBuTe OCHOBHBIE A€TAJIM ONTHYECKOI YaCTH MUKPOCKOIIA, UX Ha3HAUCHHE.

47. Kak onpezesstoT JIMHEHHOe yBEeIMYeHNEe MUKPOCKOTa?

48. B uem oTirure abCOMOTHOTO M OTHOCUTEIILHOTO MTOKA3aTe sl MPEIOMIICHHS?

49. ChopmynupyiiTe OCHOBHBIE 3aKOHBI OTPAXKECHUS U PETOMIICHHSI.

50. KakoBa CBsI3b mTOKa3aTelst MPeTOMIICHISI CPEIBI B CKOPOCTH CBETa B HEl?

51. Uro Ha3bIBaIOT JUIMHOM KOT€PEHTHOCTH, BpEMEHEM KOTE€PEeHTHOCTU?

52. B ueM oTnu4re TeOMeTPUIECKON pa3HOCTH X0/1a JIydei OT ONTHIECKON pa3HOCTH Xoaa?

53. 3anumure yciaoBus HHTEP(HEPEHIMOHHOIO MAKCUMyMa U MUHUMYMa.

54. Kakoe (TeMHOE WJIM CBETJIOE) TISITHO OY/IeT B LICHTPE HHTEPPEPEHIIMOHHON KapTHHBI Kosiell HpIoTOHA Ipu HAOIIOACHUH B
oTpaxkeHHOM cBeTe? OOBACHUTE 3TO.

55. Uem orpaHu4HMBacTCs MpeeibHas TOIMHA clios uHTepdepeniuun? [Touemy mpu oJHUX CBETO(GUIBTPAX BUIMMOE YHCIIO KOJICIl
Gouibllie, IPY APYTUX MEHbIIE?

56. Kak anekTpoHHast TeOpusi OOBACHSIET SIBICHUS AUCTICPCUH?

57. Uro Takoe HOpMaJIbHasl U aHOMaJIbHAs JucIiepcus ceera?

58. Uro Takoe paspemiaromniasi CiocOOHOCTh, OT YEro OHa 3aBUCHT?

59. Uem oTnuvaeTcs AUPPaKUUOHHbIH CIEKTP OT IPU3MATHYECKOT0?

60. Chopmynupyiite npuniun I 'roiirenca- Openens.

61. B yem 3akirouaercs meron 30H @penens?

62. Kak m3MeHsieTcsl KapTHHA Ha KpaHe B 3aBUCHMOCTH OT YHCIIa OTKPBITHIX H(GPAKIIMU Ha KPYTIIOM OTBEPCTHHU?

63. BeiBectn 3akoH byrepa-Jlambepra.

64. Kak 00BsICHUT HAJIMUKME OKPACKHU Y MPO3PAUHbIX TEIN?

65. Kakoii cBeT Ha3bIBAIOT IUIOCKOIIOJIIPU30BAHHBIM ?

66. Uro Takoe onTuyeckas ock B Kpuctamuie? Kakue miockocTy Ha3bIBAIOT IIIaBHBIMU?

67. B yeM coCTOUT sIBJIEHUE JBOWHOTO JIy4eTpeTOMICHUS?

68. Kak noy4uTs KpyroBylo ¥ 3JUIMITHYECKYIO HOISIPU3AIHIO?

69. Kakue marepuansl 00:1a1a10T CBOWCTBOM HCKYCCTBEHHOTO JJBOMHOTIO JIyYETIPEIIOMIICHUS M TPU KAKUX BO3/IEHCTBUAX?

6.3. TunoBbie KOHTPOJIbHbIE BONPOCHI U 3aJaHUs AJ15 IPOMEKYTOYHOI aTTecTaluu

TuroBble KOHTPOJIBHBIE BOIPOCHI /IS IPOMEKYTOUHON aTTECTALUH

1. IIpenmer puzuku. Pusnueckue n3mepenus. PasmeprHocts. Cuctemsl equnun. CKaasipHbIe M BEKTOPHBIE BETUUUHBL.
2.Kunemaruka marepuanbHoi Touku. CucreMsl orcuéra. Cuctemsl KoopauHar. J[BiwkeHue B Mexanuke. [lepemerenue.
TpaexTopus, MyTb.

3.Ckopoctb. YckopeHue. PaBHonepeMeHHOe [ToCTynaTeNIbHOE JBH)KEHHE.

4 KpuBonuneiinoe nemxenne. HopmanbHoe U TaHT€HIIHAIBHOE YCKOPEHUS. YTIIOBasi CKOPOCTb, YTIIOBOE YCKOPEHHE.
5.MnepumanbHele cuctembl oTcuéra. [Ipunnun naepryu. [lepssiit 3akon Hetorona. Cuia, Buibl B3auMOIeCTBUS.
6.Bropoii 3akon HeroTona. Macca. Umnynec. Tpetuii 3akoH HproToHa. 3aKOH COXpaHEHUs UMITYJIbCA.

7.OCHOBHBIE CHIIBI B KJIACCHYECKON MEXaHUKE.

8.Pabota cunbl. MomtHocts. DHeprus. Kunernueckas u nmoTeHManbHas sHepruu. KoncepsaTuBHas cucrema.
9.IloteHnmanbHoOE Nos1e. 3aKOH COXPAHEHUS U NPEBPAIlEHUs SHEPTUU.

10.I'paButanmonHoe noze 3emin. KocMuueckue CKOpocTH.
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11.IlenTpanbHblil yaap. Ypyroe 1 Heynpyroe coyiapeHus IByx Tei. LleHTp Macc cuCTeMbl MaTepPUalIbHBIX TOYEK.
ITocTynarenbHoe, BpalaTesIbHOE M INIOCKOE IBUKEHUS.

12.BpamarenbHoe ABIKEHUE a0COIIOTHO TBEPIOTO Tella BOKPYT HEMOJABIXKHONW oc. MOMEHT HHepIUU. MOMEHT UMITyJIbCa.
MomeHT cuibl.

13.0OcHOBHBIE ypaBHEHUS AUHAMUKH BpalieHus. KuneTuueckas SHEprust BpalleHus.

14.0OcHOBBI crieUaIbHON TEOPUU OTHOCUTENILHOCTH, IOCTYIaThl DifHIITeHHA, Npeobpa3oBanus JlopeHua.

15.0OcHOBHBIE OTHOIICHHS PENISTUBUCTKON JTUHAMHKH.

16.0OcHOBHBIE NpeCTaBICHUS MOJIEKYIISIPHOH (DU3UKH, OCHOBHBIE TEPMOJANHAMUUECKUE TAPaMETPBL.

17.Moaenb uaeanbHOIO ra3a, OCHOBHEIE 3aKOHBI UJI€aJIbHOTO T'a3a

18.0cHoBHoe ypaBHeHue MKT uneansHoro raza. Temneparypa kak Mepa cpeJHell KUHEeTUUEeCKOll SHepruu.
19.Pacmpenienenne yacTuIl Mo CKOPOCTSM M 10 3HaueHusM 3Heprun (Makceiia, bonbimana).

20.BHyTpeHHss HEPTUsl, CTEIIEHH CBOOOIBL.

21.Pabora u TemioTa, | Ha4ano TepMOIUHAMUKH.

22.TernoeMKoCTb, CBSI3b TEIUIOEMKOCTH C YUCIIOM CTeneHel cBo0oab! (ypaBHeHHe Maiiepa).

23. TepMoarHAMHYECKHAE U30TPOIIECCHI.

24.PaBHOBECHBIE U HEPaBHOBECHBIE, 00paTHUMBble U HEOOPATUMBIE IPOLECCH. DHTPOIHS KaK TEPMOANHAMUUYECKUI TapaMeTp.
25.CraTucTrdeckoe TOJIKOBaHUE SHTPONUU. BTopoe Hauano TepMoInHAMUKHU. DBOMIONHS WIH HaKoIuieHue saTpornun? Tperse
Hayajo TepMOJUHAMUKH.

26.TemmoBoii aBuratens, k. Lukn Kapao, Teopemsr Kapro.

27.Cunsl B3aUMOJEHCTBUS MEXIY MOJIEKyJIaMU, ypaBHEHHUE ra3a Ban-nep-Baasbca, KpuTudeckas TOUKa.

28.KuakocTty, MOBEpXHOCTHOE HATSHKEHHE.

29.TBep/ble Tena, TUIIBI KPUCTALIOB.

30.da3oBbIe EPEXObl IEPBOTO U BTOPOTO poza. [Ipumeps! (1moapoOHO pa3odpars).

31.IIpupona 3neKTpudecTBa. DIEKTPUUECKHUN 3apsi]l, 3aKOH COXPaHEHUs AJIEKTPUIECKOro 3apsija, 3akoH KyioHa.
32.O5neKTpocTaTHUECKOe 10JIe, CHIIOBBIE JIMHUH, HAIIPSYKEHHOCTD, IPUHIIUI CYNEPIO3ULIUH.

33.TToTok BEeKTOpa HaNpsKEHHOCTH, Teopema ["aycca.

34.PaboTa cril 3JeKTPOCTAaTUIECKOTO OIS, IUPKYIIALIS BEKTOPa HANPSDKEHHOCTH, (DPU3HYECKUI CMBICIT TEOPEMBI O IUPKYIISIIHH.
35.IloreHiuan, pa3HOCTh IOTCHIMANOB, S3KBUIIOTEHIUAIbHBIE IOBEPXHOCTH. CBSI3b MEXKAY HANIPSXKEHHOCTBIO U IIOTEHIIUAIOM.
36.05eKTpUIecKoe MoJe 3apsHKEHHOM TIACTHHBI U cepbl.

37.DOnekrpudeckas eMKocTb. KonneHcaTop. DHeprusi KOHAEHCATOpa U SIEKTPUUECKOTrO IOJIS.

38. AManeKTpruKH, AUIICKTPUIeCcKas IPOHUIIAEMOCTb.

39.I1omynpOBOAHUKH, TPOBOAHUKH.

40.9Onexkrpuyeckuit Tok. Cuiia ToKa, INOTHOCTh TOKA, MEXaHU3M IPOBOJAMMOCTH METAJUIOB.

41.3axoH OMa A1 OJJHOPOJHOTO YYacTKa LEMH, CONPOTUBICHUE, 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIOB OT TEMIIEPATypPhl, 3aKOH
Jxoynsa-Jlenua.

42.CropoHHHE cuJibl, 3aK0H OMa J1Ist HEOAHOPOIHOTO y4acTKa IIETH.

43.CoenuHeHne IPOBOAHUKOB.

44 ITpupona maraeTu3mMa. MarHuTHOE 10JI€, CUIIOBBIE IMHUK MarHuTHoro nonsd. Cuna Jlopenna, 3akoH Amnepa.

45.3akoH buo-Cagapa-Jlamiaca, NpUHIMI CYIEPIIO3UIIMH, MATHUTHOE T10JIE MPSAMOJIMHEHHOTO MPOBOIHUKA C TOKOM.
46.Teopema 0 IUPKYJSLMH 11 MATHUTHOTO TOJIS, ee (PU3NIECKHH CMBICIT.

47.MuKpO U Makpo TOKH, MarHUTHasl IPOHULIAEMOCTh. DeppOMarHeTUKH, IapaMarHeTUKU U JUAMarHETHKH.

48.3aKk0H 2eKTpoMarHuTHON HHIYKINH (3akoH dapanes), mpasuio JleHna.

49 BozuukHoBeHue D/IC B ABHXKYIIEMCS U HETIOABKHOM IIPOBOAHUKAX, TEHEPATOPHI IEPEMEHHOT0 TOKA.
50.CaMOMHAYKIMS, HHAYKTHBHOCTh KOHTYpa (KaTYIIKH). DHEPTUS MAaTHATHOTO TIOJIA.

51.BuxpeBoe 31eKTpruuecKoe moje, Tok cMmemeHus. Cucrema ypaBHeHU MakcBeiuia B UHTerpansHoi u quddepeHuuansHon
dhopwme.

52.T'apMoHHuecKue KoyeOaHus, UX XapaKTePUCTUKHU. Y PaBHEHHUE FapMOHNYECKHUX KojieOaHuil. DHeprus npy KojaeOaHusX.
53.MexaHn4decKre rapMOHUYECKHE KOIeOaH s (TapMOHUYECKHE OCIMILIATOPHI (MasTHUKH)).

54.DneKTpoMarHUTHbIE TApPMOHUUYECKUE KosleOaHUs (IEKTPUIECKUN KOIe0aTeIbHbIH KOHTYP).

55.CnoxxeHne rapMOHUYECKUX Kosiebanuil. buenue.

56.3aryxatomue konebanus. JlekpeMeHT U JOOPOTHOCTb.

57 .BeiHyxIeHHbIe KolteOanus. Pe3onanc.

58.IIpupona BosHOBOTO Mporiecca. BonHbl. YpaBHeHHe Oeryiield BojHbL. BoHOBOE ypaBHEHHeE.

59.Unrepdepenmms BoH. CTOSYNE BOJHBL

60.3ByKOBBIE U 2IEKTPOMArHUTHBIE BOJIHBI.

61.BonHoBBIE cBOMcTBa cBeTa. SIBICHHUS, UX [TOITBEPIKIAIOIIHE.

62 KopnyckynspHble cBOMcTBa cBeTa. SIBIEHUs, UX OATBEP K AAtOLIHE.

63.Monenu aroma TomcoHa u Pe3epdopna, muHeHuaThIil CIEKTP aTOMOB.
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64.Iloctynatsl bopa, criekTp aTomMa Bogopoa o bopy.

65.KoprmyckynsipHO-BOTHOBOH JAyaln3M CBONCTB BEIIECTBA, COOTHOIICHNE HEOMPEIEICHHOCTEH.

66.BonHoBast hyHKIHMS, €€ CTaTUCTUYECKUI cMBbIc, ob1ee ypaBHeHue [lIpenunrepa, ypasHenue [llpeannrepa s craiimOHapHbBIX
COCTOSIHUM.

67.Hactuna B 0JHOMEPHOH MPSIMOYTOJIbHOW TIOTEHIIUAIBHON siIMe ¢ OECKOHEYHO BHICOKUMH CTEHKaMHU.

68.KBanToBBIE uncna, npuHUUI [laynu, pactpeesacHue 3J1eKTPOHOB B aTOME MO COCTOSHHSIM.

69.Pa3mep u cocTaB aTOMHBIX SIZIep, MACCOBOE U 3apsI0BOE YUCIIA. DHEPIHsl CBSI3U sIpa, SIEPHBIE CHUJIBL.

70. PagroakTHBHOE U3JTy4EHHE U €r0 BUIbL. 3aKOHOMEPHOCTH anb(a, 6eTa 1 raMMa pacrajios.

71. 3akoH pagroakTUBHOTO pacnana. [lepuon momypacmana.

72. SlnepHble peakyH, LEMHbIE SepHble peakiuu. TepMosIepHbIe pEeaKIuu.

73. Knaccugukaiys 3J1eMEHTapHBIX YaCTHII, KBAPKH.

74.Busibl B3aMMOJICUCTBYS SIIEMEHTAPHBIX YaCTHUI.

TunoBble 3a1aHus A1 IPOMEXKYTOUHON aTTeCTAIlUN

1. Bo ckosbKoO pa3 IIIOTHOCTH BO3/1yXa, 3aIOJHSIONIETO [TOMEIICHHE 3MMOM IIPH 3a/laHHO TeMIeparype, O0oJblIe ero MIOTHOCTH
JIETOM IIpU JaHHOH Temmeparype? JlaBieHue ra3a MOXKHO CUMTATh TOCTOSHHBIM.

2. IIpu nopbemMe BepTojIeTa Ha HEKOTOPYIO BHICOTY OapoMeTp, HaXOAAIIMIics B €ro KabuHe, M3MEHUI CBOE I10Ka3aHUEe Ha HEKOTOPOe
3HaueHune. Ha kakoil BbICOTE JIETUT BEPTOJIET, €CIIM Ha B3JIETHOH IIIOIIAAKe OapoMeTp MOKa3bIBajl U3BECTHOE 3HAYECHHUE?
Temnepatypy Bo3/lyxa CUUTaTh IIOCTOSHHOM U N3BECTHOIL.

3. OnpenenuTe yIenbHYO TEMJIOEMKOCTh IIPH TOCTOSIHHOM JIaBI€HUH KHCJIOPO/a.

4. KucnopoJ Maccoil m HarpeBaroT IIpU OCTOSIHHOM JaBiieHuH. HauanpHas 1 KOHeuHas TeMIepaTypsl AaHbl. OnpenenuTb
W3MEHEHUE BHYTPEHHEH SHepIruu rasa.

5. neanpHas TemioBas MalllHa, paboTatomas no ukity KapHo, coBepiaeT 3a oAuH LUK HEKOTOPYIO paboTy. Temnepatypa
HarpeBaTels U TeMIIepaTypa X0JI0AWIbHUKA U3BeCTHBI. HaiiiuTe Konn4ecTBO TeImI0Th, OTIaBaeMOe MAIIMHOM 3a OJIUH LUK
XOJIOJUIBHUKY.

6. JIBa paBHBIX OTPHLIATEIBHBIX 3apsia HAXOAATCS Ha 3aJJaHHOM PacCTOSHUM JIPYT OT Apyra. Onpeaenure HanpspkeHHOCTh OIS B
TOYKE, PacIOJI0KEHHONH Ha HEKOTOPOM PACCTOSHHUHU OT 3aps/I0B.

7. C KaKoi# CKOPOCTBIO JIOJDKEH JBUTATHCS 3JIEKTPOH, YTOOBI €r0 HMITYJIEC OBUT paBeH UMITYIbCY GOTOHA € 3aJaHHOH JUTHHOM
BOJIHBI?

8. JlmiHA BOJTHEI CBETa, COOTBETCTBYIOIIAs KpacHO rpanune GpoTtodddexra, st HEKOTOPOTo MeTaula, paBHa HEKOTOPOH [UTHHE
BoJHBL Haiitu paboTy BBIXO/1a 3JIEKTPOHOB U3 METaJIa U MaKCUMAJIbHYIO0 CKOPOCTh 3JIEKTPOHOB, BEIPHIBAEMBIX U3 3TOTO MeTaslla
CBETOM C 33/1aHHOH JUTMHOW BOJIHBI.

9. Kakoii uzoron odpasyetcs u3 Topus nocie ueTslpex anbga-pacnanos u IByx OeTa-pacrnanon?

10. DHeprus cBA3M s1Ipa, COCTOSAILIETO U3 TPEX NPOTOHOB M YEThIPEX HEHTPOHOB, U3BecTHA. OnpenenTh Maccy HEHTPAILHOTO
aToma, 00J1aJJafoIIero ATUM SIPOM.

6.4. Kputepun oneHuBaHus

Ha sKk3ameHe CTYIeHT IMoyJaeT OLEHKY:

«OTJINYHO» — Pa3BEPHYTHIN OTBET C MPUMEPAMH U TIOSCHEHUSIMH Ha BCE TEOPETHYECKHE BOMPOCHI OUIIETA, TIOJIHOCTHIO PEIICHBI 1
pacnucaHbl IO IEHCTBHSAM BCe 3aa4H, YKa3aHHbBIE B OnieTe;

«XOPOIIIO» — Pa3BEPHYTHIH OTBET C IPUMEPAMHU U MTOSICHEHUSMH Ha BCE TEOPETUYECKUE BOIPOCHI OUIIETA, TIOJIHOCTHIO pellleHa U
pacnmcana 1o JeHCTBUSM XOTs ObI OIHA 3a1a4a U3 OmiieTa, MO0 MOJHOE pelIeH e ABYX 3a1a4 n3 OuiieTa M HeMOIHBIH OTBET Ha
TEOPETUYECKUE BOIPOCHI;

«yIOBJIETBOPUTEIBHOY - YETKUH JIOTHUHBIH OTBET Ha TEOPETHUECKUE BOIIPOCHI B OMIIETE 1 JIIOOBIE IOTHYHbIE TIOSICHEHUS 110
3a/a4am, JJM0O0 TIOJIHBINA OTBET Ha OJIMH TEOPETHYECKHUI BOIIPOC U pelIeHHe OTHOH 3a1auu (yactuuHoe (He MmeHee 50% peuieHus
3a7jauy) WM TOJIHOE B 3aBUCUMOCTH OT CJIO’KHOCTH 3aJauH ), JINOO 1MouTH rnosHoe (He MeHee 80% pemeHus A KaXKa0i 3a1aun)
pelieHue o0eux 3aaay;

«HEYIOBIIETBOPHUTEILHOY - BHIIOJIHEHHE MeHee 50% 3aaHnii, yka3aHHBIX B OWIieTe, 32 HCKIIOYSHHUEM CITy4aeB MOYTH MTOJTHOTO (He
MmeHee 80% peleHus A K10 3ajauu) pelieHus: o0enx 3aaay.

7. YHEBHO-METOJNUYECKOE H THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIMHBI (MOAY JISI)

7.1. PexoMeHnyemas 1utepaTtypa

7.1.1. OcHoBHasi TUTEPaTypa

ABTOpBI, COCTaBUTENN | 3arnaBue |H3213.T6JTBCTBO, r011| Pecypc
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ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 (CuByxun /[I. B. OO0muil kypc ¢pusuxu: yueOHoe nocodue 11 By30B: B 5 Tomax ToM |Mocksa : OBC
3: 3JIEKTPUYIECTBO Wznarensckas
(https://znanium.com/catalog/document?id=303207) ¢bupma "duzuko-
MaTeMaTHYecKast
nureparypa" (PU
3MATIJINT), 2015
JI1.2 |Uponos U. E. 3anauu o oduiel pusnke: yueOHOE TOCOOHE AJIsl BY30B Canxr- [lerepoypr | OBC
(https://e.lanbook.com/book/152437) : Jlans, 2021
JI1.3 |Cagenbes U. B. Kypc ¢usuku. B 3 1. Tom 2. DnekrpudectBo. Konebanus u Bonubl. |CankT- [lerepOypr | 3BC
BonHoBas ontuka : JIanp, 2022
(https://e.lanbook.com/book/184164)
JI1.4 |CaBenseB U. B. Bomapl. Ontrka Camnkr- [lerepoypr | DOBC
(https://e.lanbook.com/book/187737) : JIanp, 2022
JI1.5 |CaBenbes U. B. MonekyssipHast pU3MKa U TEPMOJHHAMHIKA Cankr- [lerepOypr | OBC
(https://e.lanbook.com/book/187739) : Jlann, 2022
JI1.6 |Casenses U. B. KBanrosas ontuxa. AToMHas Gpusuka. Ou3uka TBEpAOro Tena. Cankr- Ilerepbypr | OBC
®duzrka aTOMHOTO SI/Ipa U AIIEMEHTAPHBIX YaCTHUI] : Jlans, 2022
(https://e.lanbook.com/book/206909)
JI1.7 |Xaiikun C. 3. duzndeckre 0CHOBEI MEXaHUKHU Camnkr- [letepoypr | DOBC
(https://e.lanbook.com/book/210170) : JIanp, 2022
7.1.2. lonoJIHUTebHAS JIUTEPaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
JI2.1 |MarseeB A. H. DJEKTPUYECTBO U MarHeTU3M: ydeOHOe mocodue JUist By30B Mockga : Briciiast
mkoia, 1983
JI2.2 [Matsees A. H. MonexynsipHas Gpusuka: yueGHOE ocoOue IS CTYACHTOB By30B Mocksa : OHHKC ,
2006
JI2.3 |I'puropses 0. M., du3rka aToMa U aTOMHBIX SBJICHHI: ydyeOHOe TTocobue Mockaa : 9BC
Korukun U. C. (https://biblioclub.ru/index.php?page=book&id=457657) Oduzmarnur, 2015
JI2.4 |Jlaanc6epr I'. C. OnTuka: yaebHOE mocooue Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=485257) Ouzmariur, 2017
JI2.5 |Kanamnukos H. IT., O6mast puzuka. COOpHHK 3aJaHUH ¥ PYKOBOJICTBO K PELICHUIO Cankr- [lerepOypr | OBC
MypasbeB-CmupHoB C. |3a1au: yueOHOe mocobue : Jlans, 2020
C. (https://e.lanbook.com/book/130574)
JI2.6 |Kanammnuukos C. T OnexTpuuecTBo: yueOHOe nocobue Mocksaa : OBC
(https://biblioclub.ru/index.php?page=book&id=83226) duzmatiur, 2004
JI2.7 |Crpenkos C. I1. MexaHuka: yaeOHHK Cankrt- [letepoypr | 3BC
(https://e.lanbook.com/book/206291) : Jlanp, 2022
JI2.8 |Imonbckuii O. B. Beenenue B aToMHY0 (QU3HKY Cankr- [lerepoypr | OBC
(https://e.lanbook.com/book/210398) : JIanp, 2022
JI2.9 |Kanamnuxos H. I1., IMpakTHKyM 1O penIeHuIo 3a1a4 o o0meMy Kypcy Gpu3nKu. Cankr- [lerepoypr | OBC
KoxxeBaukos H. M., Komebanus u BoHBL. OnTHKa : JIanp, 2022
Koteipno T. B., (https://e.lanbook.com/book/211400)
Crmpun I'. T'.
J12.10 |Ky3nenos C. U. Mexanuka. MonekynspHas ¢uzuka. TepMmonnHamuka Cankr- [lerepoypr | OBC

(https://e.lanbook.com/book/211460)

: Jlans, 2022
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ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI2.11 [Kanammnuukos H. I1., [IpakTuKyM 1O perIeHuro 3a1a4d no oo1emMy Kypey Gpusuku. Camnkr- [letepOypr 3BC
Koxesuukos H. M., OcHoBbI KBaHTOBOM (u3ukH. CTpoeHHE BelecTBa. ATOMHAs U : Jlans, 2022
Kotsipno T. B., Ciupus [saaepHas dpusuka
I'.T. (https://e.lanbook.com/book/211592)
JI2.12 [Axcenona E. H. O6mas ¢uzuka. Konebanus v BoHBI (IJ1aBBI Kypca) Cankr- [letepOypr 3BC
(https://e.lanbook.com/book/212678) : Jlanp, 2022
JI2.13 [Axcenona E. H. O6mas ¢puzuka. MexaHuka (TaBbl Kypea) Canxr- [letepOypr 3BC
(https://e.lanbook.com/book/212681) : Jlans, 2022
J12.14 |Axcenosa E. H. O6mas ¢pusuka. OnTrka (TJIaBbl Kypca) Cankr- [lerepoypr | OBC
(https://e.lanbook.com/book/212684) : Jlans, 2022
JI2.15 [Axcenosa E. H. O6mas ¢pusuka. TepmoauHaMuka u MoJekyisapHas ¢pusuka (rmaesl |CankT- [TerepOypr | 3BC
Kypca) : Jlans, 2022
(https://e.lanbook.com/book/212687)
JI12.16 | AxcenoBa E. H. Oomas ¢uzuka. DIEKTPUIECTBO U MarHETU3M (IJ1aBbl Kypca) Cankr- Ilerepbypr | 9BC
(https://e.lanbook.com/book/212690) : JIanp, 2022
JI2.17 [Kanamnuukos H. I1., [IpakTuky™m no perieHuro 3a1a4 od1ero kypca gusuku. Mexanuka |Cankr- IlerepOypr 3BC
Koteipno T. B., Kycros [(https://e.lanbook.com/book/212900) : JIanp, 2022
C.JI, Cimpun I'. T'.
JI2.18 [Kum /1. Y., Maxpo 1.  |®Pusuka. Mexanuka. Kypc nexuuii ¢ mpumepamu pemenns 3ai1a4  |Cankr- [TetepOypr 9BC
I'., Jlesur /1. W. (https://e.lanbook.com/book/223532) : Jlans, 2022
7.1.3. MeToanueckue pa3padoTku
ABTOPBI, COCTaBUTENIN 3arnaBue W3narensctBo, ron| Pecypc
JI3.1 |becconoB A. A. JlaGopaTopHBIil MPaKTHKYM 110 MeXaHUKe: yaeOHoe mocodne YensOuHCK : 9BC
(http://library.csu.ru/rbooks2/view2? YensOuHckui
code=local/007688/bessonovaa) rOCyIapCTBEHHBII
yHuBepcurert, 2008
JI3.2 |Tpodumos B. T, JlabopaTopHbIii MPAKTHKYM IO ONTHKE: yueOHOe mocodue YensaOuHCK : 9BC
Becconos A. A. (http://library.csu.ru/rbooks2/view2? YensOuHckui
code=local/007686/trofimovvg) rOCyapCTBEHHBII
yHuBepcurert, 2008
JI3.3 |becconos A. A. MexaHHKa: KOHCIIEKT JICKIMH YensOuHCK : 9BC
(http://library.csu.ru/rbooks2/view2? WznarenbcTBO
code=local/007753/bessonovaa) YenssOMHCKOTO
rOCyJIapCTBEHHOT O
YHUBEPCHTETA,
2013
JI3.4 |becconos A. A. JlaGopaTopHBIii IPAKTHKYM 110 MOJIEKYJISIPHON QH3HKE YensOuHCK : 9BC
(http://library.csu.ru/rbooks2/view2? WznarenbcTBO
code=local/007707/bessonovaa) YenstOMHCKOTO
roCyIapCTBEHHOT O
YHHBEPCHUTETA,
2015
JI3.5 |byuensauxos B. /1., JlaGopaTopHbIii IPAKTHKYM IO Kypcy "DIIEKTPUYECTBO U YensOuHCK : 9BC
Epernosa O. B. marHetusm". Y. 1: yueGHOe mocobue uid cTyneHToB pusnueckux  |[UensOuHckuii
CIELUAIbHOCTEH YHUBEPCUTETOB roCyJapCTBEHHbII
(http://library.csu.ru/rbooks2/view2? YHUBEPCHUTET],
code=local/200109n0152/buchelnikovvd) 2001
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ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatenscTBo, ron| Pecypc
JI3.6 |Bbyuensnukos B. /1., JIabGopaTopHBbI IPaKTUKYM 110 Kypcy "DIEKTPUYECTBO U YensaOUHCK : 9bC
Epernogra O. B. marnetu3m". Y. 2: yueGHOe mocobue [YensOunckuit
(http://library.csu.ru/rbooks2/view2? roCyJapCTBEHHBIN
code=local/200208n0188/bu_ii) YHHUBEPCHUTET],
2002
JI3.7 |BecconoB A. A. Beeznenue B 1a60paTOpHbLI NpakTUKyM 110 (u3MKe: yueOHOE YensaOUHCK : 9bC
ocodue i By30B [YensOunckuit
(http://library.csu.ru/rbooks2/view2? roCyJapCTBEHHBIN
code=local/200401n0063/bessonovaa) YHHBEPCHUTET],
2003
JI3.8 |Capuna M. I1., BonHOBas M KBaHTOBAs ONTHKA: yueOHOE TTOCOOHE HoBocubupck : 3BC
Xonsasko B. H. (https://biblioclub.ru/index.php?page=book&id=576508) HoBocubupckuii
TOCY/IapCTBEHHBII
TEXHUYECKUI
yHuBepcuteT, 2019
J13.9 |bpayn A.T'., JleeutuHa |AToMHas U siiepHas pusKrka. DIEMEHTHI KBAHTOBOW MEXaHHUKH. Mocksa : OO0 9BC
nr. ITpaxTukym: yue6HOE ocobue "HayuHo-
(https://znanium.com/catalog/document?id=393099) H3/1aTENbCKUN
uentp MUHOPA-
M", 2022
JI13.10 |[IupanumBuiu 1. A., |D1eKTpU4eCTBO U MAarHETU3M Canxrt- ITerepbypr | 3OBC
Ilanaruna E. B., (https://e.lanbook.com/book/209804) : JIann, 2022
Kansesa H. A.,
Ilonkosa E. A.
JI3.11 |bonnapes b. B., Kypc o6mieit ¢pusuku B 3 ku. Kuura 1: Mmexanuka: ydeOHUK IS Mockaa : IOpaiir, 3BC
Kanammnukos H. I1., 0akanaBpoB 2022
Crupuna I'. T'. (https://urait.ru/bcode/509098)
7.2. IlepeyeHnb pecypcoB HHGOPMAIMOHHO-TeJIeKOMMYHUKAMOHHOH ceTn "UHTepHeT"
O1 |Jlanb [DneKkTpoHHBIH pecypce] : anekTpoHHOo-O0ubmuoreunas cuctema (ObC) / nznarenscrso Jlans http://e.lanbook.com/
32 |IOpaiit [DnekTponHbIil pecypc] : anekTpoHHO-O0ubnoreunas cucrema (9bC) / n3patensctBo FOpaiit. https://biblio-
online.ru
93 | YHuBepcurerckas OMOIMOTEKa OHIANWH [ DJIEKTPOHHBIN pecypc] : anekTpoHH0-0ubmoTeynas cucrema (OBC) / 000
Hupexrmenua [Madaummumar. http://biblioclub.ru/
94 |Znanium.com [DneKTpoHHBIN pecypc] : anekTpoHHO-0nbmoreuHas cuctema (ObC) / HayuHo-n3narenbckuii LeHTp
NH®PA-M. http://znanium.com
35 |YuebHo-MeTomuueckuit caitt «IIpemnomaBarensM u ctyaentam» http://teachmen.csu.ru
D6 |Hayunsle u HayuHO-IONYJIIpHBIE JIeKIMU http://elementy.ru
37 [|Hayunas snexkrpoHHas oubmuoreka Poccuiickort Akanemun Hayk http://www.elibrary.ru
7.3 IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHIA
7.3.1 IlporpaMmmHoOe oGecnieyeHue
Adobe Reader
WinDjView
LibreOffice
Adobe Connect Acrobat
LMS Moodle
MS Office365

7.3.2 TIpodeccuonasibHbIe 6a3bl JAHHBIX H HHPOPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnekTpoHHBIN KaTanor HayyHo# 6ubnuoreku Yenl'Y [DnekTpoHHbIi pecypce] : 6a3a nanHbIX / Uensn0. roc. yH-T. — UenssOMHCK,

1992.
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2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaisl
American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. anri. — Pexxum 1ocrtymna: TOJIBKO U3 CETH
YHUBEpCHTeTa. — TEKCT : SIEKTPOHHBIH.

3. Web of Science : mynpTHIMCIIMIUITMHAPHAS pedepaTnBHas 6a3a nqaHHbIX / komnanus Thomson Reuters. — Pexxum nocryna: ais
3apeructpup. noas3osareneii Uenl'Y. — TekcT : 3€KTpOHHBIN.

4. Scopus : pedepatupnas 0a3za nanubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. anri. — Pexxum nocryna: s
3apeructpup. noas3osareneil Uenl'Y. — TekcT : 37€KTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — fI3. anri1. — Pexxum goctymna: s 3aperucTpup. nonszosareneit Yenl'y.
— TeKcT : 3NMeKTPOHHEIH.

6. KOHCIIEKTBI JIEKIHIA C IEMOHCTPALMSAMH U BUPTYAILHBIMU JTAOOPATOPHBIMHU 3KCIIEPUMEHTAMH Ha caiite http://teachmen.ru

8. MATEPUAJIbHO-TEXHUYECKOE OBECIHHEYEHHME JUCIUIIJIMHBI (MO JIs1)

Jis peanm3aliuy AUCIUIIIMHBI HCHIOIB3YIOTCS yuyeOHbIEe ayAUTOPUH IS IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA, TPAKTHYECKUX
3aHATHH, TPYNIOBBIX U UHIUBHIyaJbHBIX KOHCYJIBTAIMHA, TEKYIIEro KOHTPOJIS U IPOMEXYTOYHOH aTTECTALNH, 4 TAKXKE TOMEIICHHUS
JUISL CAMOCTOSATENHHON paboThl. YueOHble ayIUTOPUH YKOMIDIEKTOBAHBI CIIEIUATM3HPOBAHHON MEOENBbIO U TEXHHYECKUMH
CpeICTBaMH O0YIEHHS - MYJIBTHMEIMHHBIM 000pyI0BaHHEM (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKN).

Jnst mpoBeAeHNS 3aHATHH JISKIIMOHHOTO THIIA MIPEIararoTcst Habopbl JEMOHCTPAIIOHHOTO 000PpYA0BaHHS M Y4eOHO- HATTISIHBIX
nocoOuii (MyIbTUMEIUIHBIC IPE3EHTALIUH).

JlaGopaTopHbIe 3aHATHS IPOBOJAATCS B y4eOHOM JTab0opaTOpuu O0IIeH U MPHKIAAHON QU3UKH, OCHAIIIEHHONH HEOOX0AUMBIM
000pyIOBaHHEM, IEPEUCHb KOTOPOT'O IIPUBEJICH B TACIIOPTE JTA00PATOPHH.

Hcnonb3yercs 31eKTpOHHbBIM YNTaNbHBIN 321 HayuHOl 6ubnuoteku Yenl'V (ayauropus 206) it caMOCTOSTENILHOM pabOTh
CTyJeHTa, OCHAIICHHEBII MTepCOHAIBHBIMU KOMIBIOTEPAaMH, MyIIbTUMEINHHOM ammapaTypoil. B ayquropun obecriedeH ToCTy K
Pa3IMYHOM CIIPaBOYHOI JUTEpaType, SHIUKIONEHUSIM, ONOIOrpadMuecKiM U IMOJTHOTEKCTOBBIM 0a3aM JJaHHBIX,
HH(POPMAIIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHUIO JUCHUIIVIMHBI (MOAY JIST)

OcBoeHue cozepxKanus ydeOHONH nucuunanHbl « Du3nka» ocylEeCTBILIETCS Ha JEKIHUX, IPAKTUYECKHX 3aHATUAX U B IIpolLiecce
CaMOCTOATEIbHON YyueOHOH NeaTeIbHOCTH CTYICHTOB.

JlekIMOHHBIE 3aHATHS 00ECIIEUNBAIOT TEOPETUUECKOE U3YUYeHHE TUCHUIUIUHBL. OCHOBHBIMHM METOJAMU 00y4EHHs SBIISIOTCS
UH(POPMAIIOHHO-00BACHUTENBHBIN 1 PoOIeMHbIH. Ha JeKIusax u3naraercs OCHOBHOE COJIEPKAHUE TEM MTPOTPAMMBI, TIPOBOAUTCS
aHaJIU3 OCHOBHBIX MOHATUI U pACCMATPUBAIOTCS IPUMEPBIL.

HCKLIMOHHblﬁ MaTepuall sBJIACTCA BaXXHBIM, HO HC €JUHCTBCHHBIM JUUIsT YCBOCHU S y‘IC6HOI71 JUCIHMIIIUHBI. Ero o6s3arensHo
HE0OXOIUMO JOTIONHUTH MAaTePHaIOM OCHOBHOM M TOMONHUTEIBHO IUTEpaTypHI TI0 TEME.

Oco0oe BHUMAaHHE B TEUCHHUE CEMECTpa ClielyeT 00paTUTh Ha BHIIIOJIHEHHE PadOT J1a00paTOPHOTO MPaKTUKyMa: HEIOMYCTUMBI
HPOIYCKH Ta0OPaTOPHBIX paboT 6e3 yBaXKUTEIbHOH IPHINHEL

IIpu BO3HUKHOBEHHMHU BOIPOCOB 10 TeMaM, BIHOCUMBIM Ha CPC, cnenyeT oOpaTUThCs 3a KOHCYIbTAlMEH K MpenogaBaTelo,
BeIyIeMy JICKI[HOHHbIE 3aHATHS. [Ipn BOSHUKHOBEHUH 3aTPyIHCHUH B TOHNMAaHUH MaTEeMaTHYECKOTO almapaTa (pU3NKA cilIemyeT
00paTUTBCS K COOTBETCTBYIOIIMM y4eOHUKAM 110 KypCy BbICLIEH MaTeMaTUKH.

Ba)kHBIM MOMEHTOM IIpH M3y9IEHHH JII000H JUCIUIIINHEI SBISETCS OpPraHN3aIisI CaMOCTOSTENbHON paboTsl. [Ipr ocBoeHNH
Marepuasa He ClelyeT CTPEMHUTHCS K MEXaHUUECKOMY 3alIOMUHAHUIO IPUBEICHHBIX OIIPeAeNeHUH, (GOPMYIUPOBOK U MOIOKEHUH,
eci TpedoBaHUS K Bam npsMo He ykaseIBaroT Ha 3T0. Brionxe ek THBHOIT MOXKeT 0Ka3aThCsl HOIIBITKA TIOHATh CYTh SBICHUS,
BBIPa0OTaTh CBOE OTHOLIEHHE K HEMY, OIIUPAsiCh HAa MaTepHall, COACPIKAILUICS B peKOMEHIOBaHHOM nuTeparype. Tawoke
PEKOMEH/TyeTCsl PABHOMEPHO PacIpeNielsITh Harpy3Ky CaMOCTOSTEIIFHOTO O0YUEHHS B TEIEHHE CEMeCTpa.

B CJ1y4dac IpUMCHCHUS TTIPpU O6y‘{€HI/II/I JAUCHUIUIAHBI 3JICKTPOHHOTO O6y‘{eHI/I${, JUCTAaHIIMOHHBIX O6paSOBaTeJ'H)HI)IX TEXHOJIOTUH
o01eHue 00y4aroIuXCs U IPENoAaBaTes OCYILECTBIETCS B PEXUME PealbHOrO BpeMeHH (OHIaliH-JIeKIUY (BeOUHAPEI), 4aThl,
BU/IC0-KOH(EPEHIINH U JIP.) KU OTJIOKESHHOTO BpeMeHH (CHCTeMa AUCTaHIMOHHOTO 00y4eHuss Moodle, MS Office365, dpopymsl,
3JIEKTPOHHAs 110YTa U P.).

IIpu 0Oy4yeHun Ui ¢ OrpaHMYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI JJIEKTPOHHOE 00YyUeHNUE, AUCTAaHIMOHHbIE 00pa30BaTe/IbHbIe
TCXHOJIOTHUHU MPEAYCMAaTPUBAOT BO3MOKHOCTb TpUEMa-repeaaan I/IH(I)OpMaHI/II/I B NOCTYIIHBIX JId HUX (bopMax.

Peanu3anust AMCUUILIMHBI C IPUMEHEHUEM 3JIEKTPOHHOIO 00yUYEeHUs], AUCTaHLIUOHHBIX 00pa30oBaTeIbHbIX TeXHOIOrUH (nanee — 20,
JOT) ocymectBnsercss Ha OCHOBaHUHU «I10JIOKEHUS 0 peaTn3allii OCHOBHBIX U IONIOJHUTENBHBIX 00pa30BaTeNbHBIX IPOrPaMM C
IPUMEHEHUEM JIEKTPOHHOI0 00y4eHHs M AUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHI B (pefiepabHOM rocy1apCTBEHHOM
010PKETHOM 00pa30BaTEILHOM YUPEXKICHUH BRICIIET0 00pa3oBaHus «HeIsIOMHCKII TOCyJapCTBEHHBIH YHHUBEPCUTETY,
«[TonoxeHns 0 MOpsIKe 3aueTa 00YJAIOIIMMICS IT0 OCHOBHBIM IPO(ECCHOHABHBIM 00pa30BaTeIbHEIM IIPOTPaAMMaM BBICIIIETO
obpazoBanus B PTBOY BO «Uenl V» pe3yabTaToB OCBOSHUS B OPraHU3aLHUIX, OCYLIECTBISIONIMX 00pa30BaTeIbHYIO

JedTreTEHOCTE
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y4eOHBIX IPEIMETOB, KYPCOB, AUCHUILIMH (MOYJIEil), IPAKTUK, JOMOJIHUTEIbHBIX 00pa30BaTEIbHBIX IPOTPAMM» OCPEICTBOM
3IEKTPOHHOM HHPOpPMALMOHHO-00pa3zoBareibHoi cpeabl PIBOY BO «Uenl Vy». B uckinrouuTenbHbIX cinydasx (hopc-Maxop U T.11.)
NIpY pealin3ayy o0pazoBarTenbHoi AearensHocTH ¢ npuMeneHueM 30, IOT Moryt npuMeHATh KOMIIOHEHTHI, HE BXOISIIUE B
nepeveHb MEKTPOHHON MHPOPMALIMOHHO- 00pa30BaTEILHON CPE/IBI.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHMS JTUCITUIIIMHBI OB YYAIOIIUMMUCSH C HTHBAJIMTHOCTBIO 1
OI'PAHUYEHHBIMUW BO3MOXHOCTSIMHU 3J0OPOBbS

OcBoeHNe OUCIMIUIMHBI HHBATHIAMH 1 JULAMU C OTPaHMYESHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI OCYIIECTBISIETCS C UCIONB30BaHHEM
CIEeIUAIBHBIX TEXHUUECKUX CPENICTB U T0JI0 HHPOPMAIIMOHHBIX TEXHOJIOTHH, peaocTaBiIsieMbIX PecypcHbIM yd4eOHO-METOAMYECKUM
LEHTPOM 110 00Y4EHHIO MHBAIUIOB ¥ JIMI] C OTPAHNYCHHBIMH BO3MOKHOCTSIMH 310poBbst Uenl'Y mo 3anpocy oOydaromerocs.

1. MoOuibHbIE crienualibHbIE TEXHUYECKHUE CPEICTBA IS JIUL C HAPYHISHUSIMH 3pEHHS: IIOPTAaTUBHBINA KOMITBIOTED C BBOJIOM/BBIBOJIOM
mpudtom bpaiisst ¢ cunrezatopom peun «ElBraile-W14J G2»; HoyTOyku ¢ porpaMMHOii skpanHoro goctyna NVDA; a5iekTpoHHbIC
YBEJIMUUTEIH VIS YIAJIEHHOTO IPOCMOTPA; BUACOYBEIMYUTENN IOPTATUBHBIE; TH(IIOIUIIEeED; HU(PPOBbIE AUKTOPOHBI.

2. MoOwibHbIe crenuaibHble TEXHUIECKHE CPECTBA I JIMII ¢ HApYIICHHSMH CIIyXa: CHCTeMa CBOOOIHOTO 3BYKOBOTO IIOJISI CO
BCTPOCHHOU coBMecTUMOCThI0 ¢ FM-ycrpoiictBamu; paguokiaccel «Coner-PCM» ¢ mepenaTyukoM, 3ayIIHBIM HHAYKTOPOM U
MHIYKIIHOHHON NeTiel; cucreMa MHGOPMAIMOHHAs Ui clabociblmamux nepeHocHas «Mctok» A2 co BCTPOSHHBIM ILIEEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKYMEHT-KaMepa; IporpaMMHpyEMbI€ CITyXOBBIC alapaThl HHIUBUIYaIbHOTO [TOJIH30BAHUS.

3. AccucTHBHbIC WH()OPMAIIHOHHBIC TEXHOJOTMU: MPOTpaMMHOE OOecIieueHHe 3KPaHHOTO JOCTyma ¢ cuHTe30M peun NVDA;
MPOTPaMMBI SKPAaHHOTO YBEJIHYEHHUS; IIPOIPAMMBI PEUEBOI0 CUHTE3a AJIsl KOMIIBIOTEPOB U HOYTOYKOB; POTPaMMBbI PEYEBOT0 CHHTE3a
JUISL MOOHMJIBHBIX YCTPOHCTB; SKpaHHAsl KJIABHATYpa; dSKpaHHAs JIyma.

IIpu HeoOXxomumocTH Uil OOYYArOUIMXCS C HapyIICHHSAMHU 3pEHUS Ha paboyMx Mecrax Uil HPOBENCHHS NPAKTHUECKUX WU
mabopaTOPHBIX 3aHSATHH YCTaHABIMBAETCS CIIEIIHANBHOE IpOorpaMMHOe obecrieueHue (mporpamma pedeBoil HaBurammu NVDA,
peueBbIe CUHTE3aTOPBI, SKPAHHBIE JIYIIbI).

B yueOHble ayauTopuu oOecrieunBaeTCs OCCHPENSITCTBEHHBIH JOCTYN Ui OOYYAONIMXCS WHBAIUIOB W OOYYAONIMXCS C
OTrpaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0pOBBSl. B KaknoW aynuTopuu, riae oOydyaroTcs HHBAJIMIBI W JIMIA C OTPaHMYCHHBIMU
BO3MOKHOCTSIMH 3JI0POBbSI, IIPEIYyCMaTPHUBAETCSI COOTBETCTBYIONIEE KOJMIECTBO MECT IS OOYUJAIOUIUXCS ¢ YIETOM HapyIIeHHH MX
3JI0POBbSL.

Jns ocBOeHHS AWCUWIUIMHBI MHBAJIUIAM M JHLIAM C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 370POBbSI NPEIOCTABISETCS JOCTYI K
MeYaTHBIM MCTOYHHKAM, UMEIOIIMMCS B Hay4HO# Onbmuorexe Yenl'Y, ¢ MOMOIIBIO ClIENMANBbHBIX TEXHHUECKHX CPEICTB; TOCTYII K
AJIEKTPOHHBIM HCTOYHUKAM, INPEJICTABICHHBIM B (DOpME 3JIEKTPOHHOIO JOKyMEHTa B (oHAe Hay4yHoi Oubnumorexku YenlV wum
JNEKTPOHHO-OMOIMOTEYHBIX CHCTEMAaX, ¢ TIOMOIIBIO CIIENUAbHBIX TEXHHYECKHX M TMPOrPaMMHBIX CpeAcTB (pabouee MecTO s
HE3PAYEro IOJIb30BATENsI C IPOTPaMMHBIM OOECleueHHEeM SKPaHHOrO JocTyna ¢ cuHTe3oM peun NVDA, pabouee mecto ¢
KOMITBIOTEPHBIM POJUIEpOM | Ki1aBuaTypoii Clevy ¢ GoNbIIMME KHOIIKAMH U C Pa3AesIoNieii KIaBUIIN HAKIAAKOM).
y‘iC6HO-MeTOIlI/I‘{CCKI/IC MaTepualibl 1Jid 06yqa}oumxcs1 U3 YHUCJia MHBAJIMAOB U JIMI C OI'PaHUYCHHBIMU BO3MOKHOCTSMU 3J0POBbs
MPEIOCTABIAIOTCS B JopMax, alalTHPOBAHHBIX K OTPAHHUYESHHUSM UX 3I0POBBSI U BOCIIPUATHS HHPOPMALIUH:

Jnst mun ¢ HapyIIeHUs MU 3peHUs:

- B TIEYaTHOH (hOopMe yBETHICHHBIM IIPUPTOM,

- B )OopMe IEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina,

- B Ie4aTHo# dopme mpudrom Bpaiins.

Jnst M1 ¢ HapyIIeHUsIMA CITyXa:

- B eyaTHoit hopme,

- B ()OpMeE AIIEKTPOHHOTO JTOKYMEHTA.

Jlist nn ¢ HapyHIeHUs MU ONIOPHO-ABUraTeIbHOIO ammapara:

- B eyaTHo#t hopme,

- B hOopMe IEKTPOHHOTO JOKYMEHTA,

- B hopme aymuodaiina.

JlaHHbI IepedeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'€HTA 00yJaromuxcsl.

J171s1 M'HBAJIMJIOB ¥ JIUII C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMHU 3[J0POBbSI OCBOCHUE TUCLIUILTHHBI MOXKET OBITh YACTUIHO HIIU MTOJTHOCTHIO
OCYIIECTBIICHO C UCIIOJIb30BAHUEM JIMCTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHonornit (Moodle, Adobe Connect Pro u mp.).

B ocBoeHMH AWCUUIUTHHBI MHBAJIUAAMH U JIUIIAMH C OTPaHUYSHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI HCIIOJIB3YETCSl WHIUBUYaTbHAS
pabora. [lon mHAMBUAYyalbHOM paboToil moapa3zymeBaercsi OBe (HOPMBI B3aMMOJICHCTBUS C TIperojaBaTeleM: HHIWUBHyabHas
ydeOHast paboTa (KOHCYJIbTAlUH), T.€. JOTOJHUTEIbHOE Pa3bsCHEHNE YIeOHOTO MaTepuala u yriIyOJIeHHOe H3ydeHne MaTepraia ¢
TEMHU O6y‘laIOH_H/IMI/ICﬂ, KOTOpBIE B OTOM 3aWHTCPCCOBAHbI, U HWHAUBUAYAJIbHas BOCIHTATCIIbHAsA pa60Ta. I/IH}]I/IBI/I}]yaHbeIe
KOHCYJIbTalliH HANPaBJICHBl Ha MHIUBHIYATH3aUI0 00 YISHUS H YCTAHOBIICHUIO BOCITUTATEIBHOTO KOHTAKTa MKy IIPEIo1aBaTeNieM
n O6y‘laIOHII/IMCH HWHBAJINAOM HJIN O6y'{aIOHII/IMC$I C OTpaHUYCHHBIMH BO3MOKHOCTSAMU 3J0POBbBA.

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\)’ DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUYpEXIECHHUE BBICLIEr0 00pa3oBaHUs

«HensOunckuit rocynapcrBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuuiuinabl "®u3nka M0 HanpaBIEHUIO MOATOTOBKH (CHenHaIbHOCTH) "MaTepHranoBeieHne 1
TEXHOJIOTHU MaTepuajoB" HanpaBieHHOCTH (podumo) Ou3nko-xuMust nporeccoB u MatepuaioB ®I'bOY BO cTp. 22
«Henl'Y»

ITpu npoBeCHUH MPOLIEAYPHI OLICHUBAHUSI PE3YIIBTATOB 00YUCHHSI HHBAIUIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMU 3 JOPOBbBS
10 IHUCUUIUIHHE O00ECIIEYMBACTCS BBIMOJHCHHE CICAYIOIIMX IOIOIHUTEIbHBIX TPEOOBaHUI B 3aBUCHMOCTH OT HHAMBHAYATbHBIX
ocoOeHHOCTel, 00yJaromuxcs:

a) MHCTPYKLUS 0 HOPSIKY IPOBEICHHS IPOLEAYPhl OLCHUBAHHS IIPEIOCTABISETCS B AOCTYIHON (opme (YCTHO, B MHCHMEHHOM
(dopme, B mucbMeHHOU Gopme mipudToM Bpaiiis, yCTHO ¢ HCIONBE30BaHHEM YCIYT CYpAOIEPEBOIUNKA);

6) noctymHas (opMma MPEeNOCTaBICHHS 3aJaHUil OIICHOYHBIX CPEACTB (B Me4yaTHON (GopMme, B MEYaTHOH (GopMme YBEIUYCHHBIM
mpuQTOM, B rieyaTHoi Gopme mpudtom bpaiins, B popmMe 3JIeKTPOHHOTO JOKYMEHTA, 3a]JaHNs 3aYHTHIBAIOTCS ACCUCTCHTOM, 33JaHHUs
HPENOCTaBIIIOTCS C HCIIOIB30BaHAEM CYPJIOIIEPEBOIA);

B) moctynHas (popMa MpefoCTaBICHUs OTBETOB Ha 3a/aHus (MUCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpPE, MUCHMEHHO
mpudToM Bpaiiiis, ¢ HCIOJIB30BaHHEM YCIYT aCCUCTEHTA, YCTHO).

Ipu npoBeaeHUH POLIEIYPBl OLCHHBAHMUS PE3YIBTATOB 00yUYCHHSI HHBAIHUAOB U JIHI] C OTPAHMYCHHBIMUA BO3MOKHOCTSIMH 3[J0POBBSI
MpeyCMaTPUBACTCS HCIIOJIb30BaHUE TEXHUIECKHUX CPEJICTB, HEOOXOJUMBIX UM B CBSI3H C UX HHIUBHUAYAJIbHBIMU OCOOCHHOCTSIMH. DTH
cpenctBa Moryt ObiTh mpemocTaBieHsl Yenl'V WM MOTYT HCIOJIB30BAaThCS COOCTBEHHBIC TEXHHYECKHE CpeAcTBa. llpu
HEOOXOTUMOCTH MHBAIMIAM U JIUIAM C OTPAHHYCHHBIMH BO3MOXKHOCTSMHE 3I0POBbsSI MPEAOCTABISICTCSI TOTIOJIHUTENBEHOE BpeMsT ISt
MOArOTOBKY OTBETA HA 3a/IaHWsI, TIPOIIEAyPa OLICHUBAHUS PE3YIbTATOB 00YUEHHMS 110 AUCIHUILIHHE MOXET [IPOBOAUTHCS B HECKOJIBKO
ITAIoB.

IpoBeneHue mpouexypsl OLECHUBAHUS PE3YIbTaTOB OOYYCHUS] MHBAIHIOB W JIMI[ C OrPaHWYCHHBIMH BO3MOXHOCTSIMH 310POBBS
JIOITYCKAeTCsl C MCIOJIb30BaHUEM TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH.

© ®I'BOY BO «Henl'V»




22.03.01 MarepuaJjioBeiecHHe W TEeXHOJOTHH MAaTepHal0B, HAINPaBJICHHOCTH
(mpopuib) «PU3HKO-XMMHUA TNPoLEcCOB W Marepuanon», PIIJ{ mo aucuuminHe
«®u3uka», 2023 rox Hadéopa, ounas ¢popma o0ydeHus!

[IpopexTop o yuebHoit pabote yrBepxaeHo 24.04.2023  B.E. ®enopos
YyeHbIM coBETOM (U3UYECKOTO (paKyIbTeTa

IIporokoi 3acenanus Ne 09 ot 20.04.2023

IIpencenarens YueHoro cosera

¢busnueckoro akynbprera COrJIaCOBaHO M.A. 3arpebun
3acenanueM kadeapsbl o0uIell U TeopeTHYecKol PU3UKHN

[Iporokoin 3acenanus Ne 06 ot 13.04.2023

3aBenyrouuil kageapoit COIIaCOBAaHO A.E. Maiiep
ABTOpPBI (COCTaBUTEIIHN) A.E. Maiiep
A.A. DGensb

Crpykrypa padodeil mporpamMmbl COOTBETCTBYeT mpuka3sy pekropa ®I'bOY BO
«Yeal'¥» ot «13» anpeas 2021 r. Ne 247-1



