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1. HEJIX OCBOEHUMA TUCHUTIINHBI

[enbio 0OCBOCHHS TUCIHUILTHHBI «DU3UKa» SBISIETCS (OPMUPOBAHUE Y CTYACHTOB €CTECTBCHHOHAYYHOTO MUPOBO33PEHHS U
npuoOpeTeHne CTyICHTaMHU 3HaHUi 00 OCHOBHBIX (DYHIAMEHTAIBHBIX 3aKOHAX (U3HKH.

OCHOBHBIE 33J]a49H TUCITATIINHBI: N3YYCHUE CTYACHTaMH OCHOBHBIX MTOHATUH ¥ 3aKOHOB q)HSI/IKI/I, 3HAKOMCTBO C OCHOBHBIMH MCTOJaMH
HCCIIC0BaHUs, UCIIOJIB3YEMbIMU B (1)1/131/11(6; HU3YyUCHUC HpI/IHOX(eHI/Iﬁ (1)I/I3I/I‘ICCKI/IX 3aKOHOB B HpO(beCCI/IOHaJ'ILHI)IX 3aJadax.

Pe3yﬂLTaTH 06yqu1/1${ IO JUCHUIIMHE HAITPABJICHBI HA JOCTHXKECHUE NHAUKATOPOB!

OIIK-1.1. Mcrionp3yer MaTeMaTH4eCKHiA armapart AJIsl ONMCaHUS, aHAIN3a, TEOPETHIECKOTO M SKCIIEPHUMEHTAIBHOTO UCCIEAOBaHUS 1
MOJICIUPOBAaHUS PU3NUECKUX M XUMHUUECKUX CHCTEM, SIBJICHUH U IPOLIECCOB

OIIK-1.2. ucnonb3yeT HU3MUECKUE 3aKOHBI U IPUHIUIILI B CBOEN NPOGHECCUOHANBHOM NeATeIbHOCTH

OIIK-1.3. HCIOJIb3YET OCHOBHBIC SKCTICPUMEHTAJIBHBIC METO/AbI ONIPEACIICHU S (bI/IBI/IKO-XI/IMI/I‘-IeCKI/IX CBOMCTB MaTepUuaioB U I/I3)1€J'II/II71
H3 HUX

OITK-4.1. CocTaBnsieT 0OTYEThI IO y4eOHO-HCCIICI0BATEILCKON ACATEILHOCTH, BKIIFOUAs aHAJIN3 YKCIIEPUMEHTAIBHBIX PE3yJIbTaToB,
COIIOCTaBJICHUS UX C U3BECTHBIMU aHAJIOTaMU

OI1K-4.2. ®opmupyeT 1eMOHCTPALMOHHBIN MaTepuall U MPEACTABISIET Pe3yIbTaThl CBOCH HCCIIE0BATENIBLCKON IESTEIbHOCTH Ha
HaYYHBIX KOHPEPEHIHIX, BO BPEMs IPOMEKYTOYHBIX M HTOTOBBIX aTTECTALIUH.

VK-1.1. Beinonssier nouck nHGpopManuy, onpeenseT KpUTepur CUCTEMHOTO aHaJIu3a IOCTaBICHHbIX 3a1ad.

VYK-1.2. cnonb3yeT KpUTHYESCKHUI aHAIHM3, CHCTEMATH3aIHI0 U 00001eHre HHPOPMAIMK /ISl pEIICHHS TIOCTABJICHHBIX 3a/1a4.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.0.03.01

2.1 TpeGoBaHusl K NPeABAPUTEIBLHON NOAT0TOBKE 00y4aloLIerocs:

He npexycmotpeno.

2.2 JIncuMnJIuHbI H MPAKTUKH, JJIs1 KOTOPHIX 0CBOEHHE JaHHOI TMCIHUNIUHBI (MOIYJIs1) He00X0AMMO KaK MpeIllecTByoOlIee:

DU3UKO-XUMHUS HCOPraHU4I€CKUX MaTCpruajioB

dusnyeckass XUMMS

DneKTpoHHUKa

3. KOMIIETEHLIIM OBYYAIOIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOJYJIST)

OIIK-4: CnocoGeH NpoBOIUTH U3MePeHUs M HA0II0eHUsI B cpepe nmpodeccHOHANBLHO 1eATeILHOCTH, 00padaThIBATh H
NPeICTABIATH IKCIIEPHMEHTAIbHbIE JaHHbIE

3HaTh:

Jist noctikennst OITK-4.1: 0coOEHHOCTH OpraHU3AIMK €CTECTBEHHOHAYYHbIX UCCIEJOBaHUH; OCHOBHBIEC IIPaBHiIa 0()OPMIICHUS
MaTepHalioB U Pe3yIbTaTOB Ia00PATOPHBIX HCCIIEIOBAHMUI; TIpaBIiIa 0(OpMIICHHS TaOJIHUII, CXeM, PUCYHKOB M UepTEXeH B HAYIHBIX
OTYeTax; [IPaBUiIa U CIIOCOOBI BBIYUCICHUS OTPEITHOCTEH MOIyIEHHBIX JaHHBIX; O Pa3MEPHOCTSIX (PU3NUECKUX BEIMUUH; 0a30BbIe
TEOpeTHUECKHE 3HAHUS O (QI3HKE

YMeTh:

Just noctikennst OITK-4.2: a¢dexTrBHO Oprann3oBaTh paboTy MO U3YUCHHUIO ONPEACICHUH 1 3aKOHOB €CTECTBEHHBIX HAYK;
TPaMOTHO, MOCIEI0BATENHHO U JOTHIHO O(OPMHUTH Pe3yIbTaThl PaOOTEI

Baanernb:

Just noctiokennst OITK-4.2: HaBbIKaMU caMOCTOSATENbHON paboTHI ¢ yueOHOH M HayYHOH TUTepaTypoil; 6a30BEIMU TEOPETHYECKUMHU
3HAHUSAMHU U HaBbIKAMU Ja00PaTOPHBIX HCCIIEI0BaHUN B 00s1acTU (PU3UKH

OIIK-1: Cnoco0eH pemaTh 3a1a44 NpogeccHoHAILHOM AeATeIbHOCTH, IPUMEHA MeTOAbl MO/IeJIMPOBAHMS,
MaTeMaTHYeCKOr0 aHAJIN3a, eCTeCTBEHHOHAYYHbIe U 001IeMHKeHePHble 3HAHUSA

3HaTh:

Hns noctmkenust OITK-1.1: TeopeTrueckre OCHOBBI, OCHOBHBIC MOHSTHS, 3aKOHBI U MOJICIH (PU3UKH; METOJIBI M CIIOCOOBI
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IIOJIy4EHHUS] U OCBOCHHUS MaTepuaia 1o Gpusuke; o GU3N4ecKuX npoleccax, MpOUCXOISAIINX B OKPYKAIOLIEM MHUPE U, B YACTHOCTH, O
(bI3HYIeCKUX MPOIECCax, COMPOBOXKIAONINX NPOHECCHOHATBHYIO AESTEIbHOCTD;

YMeThb:

Hns nocrmwkenust OITK-1.2: nonb30BaThes B MPOQECCHOHATBHON IESTEIBHOCTH TEOPETHYSCKUMHU 3HAHUSMH U MIPAKTHYECKUMHU
HaBBIKaMU, MTOJyYEHHBIMHU B paMKax U3y4eHHs (PU3UKU

Baagerb:

Hust noctikenus OIIK-1.3: ucnonb3oBaHus NOHATUIHOTO annapara GU3NKYU B IPOGECCUOHANBHON NeATeIbHOCTH; HABBIKOM
TPaMOTHOTO MPECTAaBICHUS PE3yIbTaTOB UCCIIEIOBAHIN 1 HABBIKOM O(OPMIICHHS OTYETOB 110 1ab0paTOpHBIM paboTam

YK-1: Cnoco0eH ocylmecTBJISITh IIOMCK, KpUTHYECKHIT AHAJIN3 U CHHTe3 HH(OPMALUH, IPUMEHATb CUCTEMHBIIH M0AX0 AJIs
peleHns MOoCTaBJIeHHBIX 32124

3HaTh:

Huns nocrmkenust YK-1.1: MeTo/ibl TEOPETHUECKUX M SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUI B (PU3UKE; CMBICT OCHOBHBIX TEPMHHOB U
NOHATUH HU3NKU

YMeTh:

Juns noctmkenust YK-1.2: noHuMars, u3naratb ¥ KpUTHYECKH aHAJIM3UPOBATh 0a30BYI0 00MIEPH3HUECKYI0 HH(POpMAIIHIO;
I0JIb30BATHCS OCHOBHBIMH MOHATHSAMH, 3aKOHAMH U MOJIENISIMU (DM3UKH; TPOTHO3UPOBATH TIOCIEACTBHUS (PU3MUECKUX IPOLIECCOB
MIPOUCXOISNINX B MPO(ECCUOHATIBHON AESATENbHOCTH; aHATU3UPOBATh MOJTY4EHHbBIE SKCIIEPUMEHTAIILHBIE JTAHHBIC

Baagers:

Juns noctmkenust YK-1.2: meronamu 00pabOTKH M aHAJIHM3a SKCIEPUMEHTAILHON U TEOPETHUECKOH pu3nuecKor nH(GopMauu

B pe3yabTaTe OCBOCHUA U CHUIIIMHBI oﬁyllalomniflcn JOJIZKCH

3.1|3unarth:

3.1.1|ocoGeHHOCTH OpraHU3alMy €CTECTBEHHOHAYYHBIX HCCIIE0BAaHHIT; OCHOBHBIC IpaBUiia 0()OPMIICHHS MaTEPHAJIOB U
pe3ynbTaToB 1a00PAaTOPHBIX UCCIIEA0BAHMIA; IpaBmia 0(hOPMIIEHHS TaOJHII, CXeM, PUCYHKOB M YepTeKel B HAyIHBIX
oTYeTax; MpaBuiia U CIOCOOBI BBIYUCIICHUS MTOTPEUIHOCTEH MOJIyYSHHBIX TAHHBIX; O PA3MEPHOCTAX (PU3NUECKUX
BEJINYHUH; 0A30BbIe TEOPETUUECKUE 3HAHNUS 10 (HH3HKE;

3.1.2|reopeTnyeckre OCHOBBI, OCHOBHBIE TOHSTHS, 3aKOHBI K MOJIENIN (PU3UKK; METOABI U CIIOCOOBI MOJTyYSHUSI 1 OCBOCHHUS
MaTepuaia 1o Gpusnke; 0 GU3HUECKUX MpoIeccax, MPOUCXOSIUX B OKPYKAIOMIEM MUPE M, B YaCTHOCTH, O (HPU3UUCCKHX
npolieccax, CONPOBOKIAAIOUINX MPO(YECCHOHATIBHYIO IESATEIBHOCTB;

3.1.3|MeToBI TEOPETHIECKUX U SKCTIEPHMEHTATBHBIX NCCIICNOBAaHUH B (DI3HKE; CMBICI OCHOBHBIX TEPMHHOB U MOHSATHI
¢busuxu

3.2|Ymern:

3.2.1|>¢dexTrBHO OpraHu30BaTh paboTy IO U3YUCHUIO ONPEACIEHHI 1 3aKOHOB €CTECTBEHHBIX HAYK; TPAMOTHO,
HOCJICIOBATEILHO U JIOTUYHO O(OPMUTE Pe3yNbTaThl pabOTHI;

3.2.2|monk30BaThCs B NPOGECCHOHANBHON IeATETbHOCTH TEOPETHISCKUMH 3HAHNSAMH U IIPaKTHIECKIMHI HaBBIKaMH,
MOJIyYEHHBIMU B paMKax M3y4eHHUs Ppu3uKuy;

3.2.3|noHnMaTh, U3NIaraTh 1 KPUTUUIECKH aHAIM3UPOBATh 0a30BYI0 00UIeU3nIecKy0 HHPOPMALIUIO; TIOIb30BaThCS
OCHOBHBIMH TTOHSATHSMH, 3aKOHAMH 1 MOJIENISIMH (PH3MKH; TPOTHO3UPOBATH MOCIEACTBHUS HU3MUECKUX TPOIIECCOB
MPOUCXOAAIINX B HpO(l)CCCHOHaHbHOﬁ ACATCIIBHOCTH,; aHAJIM3UPOBATH INOJTYYCHHBIC SKCTICPUMCHTAJIbHBIC TaHHbIC

3.3|Baagern:

3.3.1|HaBBIKaMH CaMOCTOSITENBHOI PabOTHI ¢ yueOHOM U HAyIHON JIUTEpaTypol; 6a30BBIMU TCOPETUIECKUMU 3HAHUAMH U
HaBbIKaMU J1a00paTOPHBIX UCCIEIOBaHUHN B 00J1aCTH (HU3UKHU;

3.3.2|ucnonp30BaHU HOHATHITHOTO anmapaTta (GU3NKH B IPOHeCCHOHATBEHOM AesATEIPHOCTH; HABBIKOM IPAMOTHOTO
MPE/CTABICHHS PE3YIbTaTOB UCCIEAOBAHMUN 1 HABBIKOM O(GOPMIICHHUS OTYETOB MO JaOOPaTOPHBIM paboTam;

3.3.3|mMerogamu 00pabOTKU U aHATM3a YKCIICPUMEHTAIBHOM U TeopeTndeckolt pusnueckoit nndopmarim
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4. OFBEM JUCLUIIAHBI (MOIY.JIST)

O6wasn TpygoeMKoCcTb 153ET

Yacos o yueOHOMY Iu1any : 540
B TOM YHCIIC :

aynutopHsie 3aHatus . 306 9K3aMeHsl 1, 2, 3
camocTosTeNnbHas padbota : 37,8
4acoB Ha KOHTpons : 153
KOHTaKTHas pabota: 349,2

UKP: 43,2

Bunp! koHTpONIs B cemecTpax:

5. CTPYKTYPA U COJEP’)KAHUE JUCIUAIIIMHBI (MOLY.JIsT)

orcyera. TpaekTopus, JUIMHA ITyTH, BEKTOp nepemenieHus. CKopocTs.
VYckopenne. Kunemarnka BpamarenbHOTO ABIKeHUS. [IepBhIii 3aKoH
Hsiotona. Cuna. Mexanudeckue cucteMsl. Macca. IMnynsc. Bropoii 3akoH
Hrerotona. [Ipuammn  HezaBucuMoCTH AeiicTBus cuil. Tpertuit 3akoH HeroToHa.
3aKOH COXpaHEHHS UMITYJIbCa. 3aKOH JBIDKEHHS LeHTpa Macc. CHITbl B
MexaHuke. Pabora, sneprus, momHocts. Kunernyeckas u moTeHuaIbHas
SHEPrusi MEXaHUYECKOW CHCTEMBbI. 3aKOH coXpaHeHus sHepruu. CoynapeHusl.
Ilorennmansroe none cui. [lose cui Tarorenus. Kocmudeckne ckopocTy.
MowmenT nHepiu. Kuneruueckas sHeprus BpamieHus. MOMEHT CHIIBL.
OcHOBHOE ypaBHEHHE IMHAMHUKH BPALIATEIbHOTO ABHKEHUS TBEPIOTO Tena.
MoMeHT uMIIyJibca U 3aKOH ero coxpaneHus. CorocraBieHHe OCHOBHBIX
BEJIMYMH M COOTHOIIEHHUHN JJIs TOCTYNATEeNbHOTO U BPAIIaTeIbHOTO ABHKESHUS
tena. [IpeoOpazoBanus [amunes. [loctynarer Ditamreitna. [IpeobpazoBanus
Jlopenna. OCHOBHbBIE COOTHOIICHHS PEISTUBUCTCKON TUHAMUKH. /Jlex/

Kon HanmeHoBaHHe pa3/ie/IoB U TeM /B 3aHATHS/ Cemectp | Yacos Jlutepatypa
| 3aHATHSA [ Kvpc
Paznen 1. ®uznyeckune ocCHOBBI MeXaHUKH. MoJiekyasipHasi pu3nka u
TepMOJIUHAMMKA
1.1 TIpenmer ¢pusuku. Mexanuka u ee CTpykTypa. Mojenu B mexanuke. Crucrema 1 18 JI1.1 J11.4 J11.5J12.2

J12.5J12.7 J12.10
J12.12 J12.13 J12.14
J12.15 J12.16 J12.17

J12.18J13.1 J13.3 JI3.4
JI3.7 J13.11 J13.12
JI13.13
91 32 33 24 25 56
97
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1.2 CraTucTuueckuil 1 TepMOJUHAMUYECKUN METO/bI UCCIIEA0BAHMUS. 16 JI1.1 J11.4 J11.5J12.5
Tepmoagmnamudeckas cucrema. Temmeparypa. Moaens uieaibHOTO rasa, JI2.7 J12.10 JI2.12
OCHOBHBIE 3aKOHBI HJIEAJILHOTO ra3a. Y paBHEHHE COCTOSHHA UACAIBHOIO Ta3a. J12.13 J12.14 J12.15
Ocnosnoe ypaBuenne MKT naeansnoro raza. CpenHsist KBagpaTUIHAS JI2.16 J12.17
CKOPOCTb MOJIEKYJI HJI€aNbHOr0 ra3a. 3akoH MakcBeluia o pacipeielIcHuu J12.18J13.1 J13.3 JI3.4
MOJIEKYJ UAEAILHOTO ra3a o cKopocTsaM. CKOPOCTU XapaKTepU3YIOLe JI3.7 J13.11 JI3.12
COCTOSIHME UeabHOTO Ta3a. bapomerpuyeckas ¢popmyna. Pacnipenenenue J13.13
Bonbumana. Cpensss JulnHa CBOOOIHOro Ipobera MoneKkydl. SBieHue 013233 24 25 56
nepeHoca. TemnonpoBoanocts. JJuddysus. Buyrpennee TpeHue (BI3KOCTD). 37
BHyTpeHHS SHeprus TEPMOIMHAMUYECKON cucTeMbl. Hucio cTeneHei
cB00obL. 3akoH bonpMana 0 paBHOMEPHOM paclpeelIeHUH YPHEPTHUH 10
cTerneHsaM cBoboasl. IlepBoe Hadano TepmoanHamuky. Pabota rasa npu ero
pacupenuu. TeroeMkocTs. MoJisipHast TEINIOEMKOCTb IIPU TOCTOSIHHOM
00beMe. MosipHast TEIIIOEMKOCTh IIPU IIOCTOSHHOM JaBJICHUU. Y paBHEHUE
Maiiepa. M3omporieccel. AnuabaTuyeckuii mporecc. Pabora raza B
anuabatuyeckoM mpouecce. [Toautponnueckue mpouecckl. Kpyrosoii nmpouece
(umkn). KIIJ] kpyroBoro nporecca. OOpaTuMBblid B HECOOPATHMBIA TIPOIIECCHI.

Outponus. U3menenue suTponuy. CTaTHCTHYECKOE TOJIKOBAaHUE SHTPOIIHU.
[Ipoueccer Bozpactanus sHTponuu. Bropoe Hadano tepmoanHamuku. TpeTne
HayaJjo TepMOJUHAMUKY. TeIuIoBble ABUTaTENU U XOJIOANIbHbIE MALIMHBI.
Teopema Kapno. ukn Kapro. Ypasuene Ban-nep-Baansca. 3otepmer
peabHBIX Ta30B. BHYTpeHHSs 3Heprust peasbHoro rasa. XXuakoctu u ux
onmcanue. [loBepxHoctHoe HaTshkeHne. CMaunBanue. Kpucrammueckue n
amMop(HbIe TBepAble Tesa. THUIBI KPUCTAIOB. TemI0eMKOCTh TBEPABIX TeIl.
W3menenune arperaTHbIx cocTossHni. MazoBbie mepexonnl. uarpamma
cocrosHus. ¥YpasHenue Knanelipona-Kiaysuyca. AHanu3 auarpaMmbl
cocrosHus. /Jlex/
1.3 Pemenue 3aa4 1o MexaHUKe MaTepUalibHOM Touku /IIp/ 12 | JI1.1J11.4 JI1.5J12.5
JI2.7 J12.10 JI2.12
J12.13 J12.14 J12.15
JI2.16 J12.17
J12.18J13.1 J13.3 JI3.4
JI3.7J13.11 JI3.12
JI3.13
010233 34 3526
97
1.4  |Pemenue 3aga4 no MexaHuke Teepaoro tena /I1p/ 12 | JI1.1J11.4 JI1.5J12.5
JI2.7 J12.10 JI2.12
J12.13 J12.14 J12.15
JI2.16 J12.17
J12.18J13.1 J13.3 JI3.4
JI3.7J13.11 JI3.12
JI3.13
010233 34 3526
97
1.5 Pemenue 3ana4 no MonexynsipHoit ¢gusuke u repmoauHamuxe /I1p/ 10 |JI1.1J11.4 J11.5J12.2
J12.5J12.7 J12.10
J12.12 J12.13 J12.14
J12.15J12.16 J12.17
JI12.18J13.1 JI3.3 JI3.4
JI3.7J13.11 J13.12
JI3.13
013233 24 25 56
97
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1.6 W3mepenust, omubdku u3MepeHuii, 06paboTka pe3yIbTaToB U3MEPEHUL. 12 JI1.1J11.4 J11.5J12.5
Wsmepenne iuHeiHbIX BequunH. OO0paboTKa MPSAMBIX U KOCBEHHBIX JI2.7 J12.10 JI2.12
U3MEpEeHU. YIpakHEeHHs [0 pacyeTy oluO0K. MeTo HauMEHbIINX J12.13 J12.14 J12.15
kBapaToB. /J1ab/ J12.16 J12.17

JI2.18J13.1 JI3.3 J13.4
JI3.7 J13.11 JI3.12
JI3.13
013233 34 35 26
37

1.7 JlaGopaTopHbIil IPaKTUKYM 110 KUHEMATUKE, AUHAMUKE U MEXaHUYECKUM 12 JI1.1 JI1.5J12.5 J12.7
konebanusm /J1ad/ JI12.10 J12.12 J12.13

J12.14 J12.15 J12.16
JI2.17 J12.18J13.1
JI3.3J13.4 JI3.7
JI3.11 J13.12 J13.13
0122 33 54 25 D6
97
1.8 JlaGopaTOpHBIN MPAKTUKYM T10 MOJIEKYJISIpDHOH (pu3nKe U TepMouHaMuke /J1a6/ 10 JI1.1J11.4 JI1.5J12.2
JI2.5 J12.7 J12.10
J12.12 J12.13 J12.14
JI2.15J12.16 JI2.17
JI12.18J13.1 J13.3 J13.4
JI3.7J13.11 J13.12
JI3.13
30132 33 2435 26
37

1.9 Kunemaruka. /luHamuika MaTepuaibHOi Touku. PaboTa u sHeprus. MexaHuka 9,6 [JI1.1JI1.4J11.5]12.2
TBEpIOTO TeNa. DIEMEHTHI CIIEIHATbHON TEOPUH OTHOCHUTEIBHOCTH. JI2.5 J12.7 J12.10
MonekynspHo-KMHETHYECKasi TEOpHUs UACaTIbHBIX ra30B. TepMoIuHaMUKa. J12.12 J12.13 J12.14
PeanbHbIe ra3bl, )KUAKOCTH U TBepabie Tena. /Cp/ JI2.15 J12.16 J12.17

JI12.18J13.1 JI3.3 J13.4
JI3.7J13.11 JI3.12
JI3.13
0122 33 34 25 D6
97

1.10 |IToaroroBka K J:aDOpaTOPHEIM pabOTaM: 03HAKOMIIEHHE C TEOPETHIECKUMU 9 JI1.1J11.4 JI1.5J12.2
OCHOBaMH, YCTPOHUCTBOM W MPUHITUIIOM PaOOTHI YCTAaHOBKH, TUTAHOM JI2.5 J12.7 J12.10
SKCIIEPUMEHTAIBHOI0 UCCIIENO0BAHU, IOATOTOBKA 3arOTOBKH OTYETA. J12.12 J12.13 JI12.14
BeInoHeHre pacueToB Mo 00paboTKe pe3yibTaTOB H3MEPEHUI, CPABHEHHIO C JI2.15 J12.16 J12.17
TEOPETHYECKUMHU MOJICIISIMU, HATJISIIHOE TIPE/ICTaBIICHHE PE3YJIbTATOB B JopMe JI2.18J13.1 JI3.3 JI3.4
TabJuIl U rpad)uKOB, MOJArOTOBKA OTUETOB 110 JJabopaTopHbIM padotam. /Cp/ JI3.7 JI3.11 JI3.12

JI3.13
0122 33 34 25 D6
97
Paznen 2. DjekTprnyecTBO 1 MarHeTH3M
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2.1 Onexrpuueckuil 3apaj. 3akon Kynona. HanpsokeHHOCTb 31€KTPOCTaTUYECKOTO 18 JI1.1 J11.2J12.1 J12.5
nosst. [Totoxk BexTopa E. [Ipuammn cynepno3nnum 3JeKTpOCTaTHIECKUX MOJEH. JI2.6 J12.12 J12.13
Teopema I'aycca. Llupkynsauns BekTopa HanpsbkeHHOCTH. [loTeHnmanbHas J12.14 J12.15
sHeprus 3apsna. [loTeHnman snekTpocTaTHueckoro moist. PasHocts JI2.16J13.5 JI3.6 JI3.7
noTeHHanoB. CBsA3b MEXKAY HANPSHKEHHOCTBIO U IIOTEHIMAIOM. JI3.9J13.11 JI3.12
OKBUNOTEHLUAIbHbIE TOBEPXHOCTU. [IpuMephl pacueTa HauboIee BaXKHBIX JI3.13
CHMMETPUYHBIX IIEKTPOCTATUIECKUX MOJIEH B BaKyyMe. DIEKTPOCTaTHIECKOE 213233 3425 26
HoJe B JUINIEKTpHUecKoii cpene. Ilonspu3oBaHHOCTD. JJuanekTpudeckas 97
MIPOHUIIAEMOCTH CPEbl DINEKTPUUECKOE CMEIIeHHe. Y CIIOBHUS Ha TPaHUIe
paszena IByX AudeKTpudeckux cpe. Cernerosnekrpuku. IIpoBogHuKY B
3JIEKTPOCTaTHIECKOM ToJie. DnekTpoeMKkocTs. Konaencaropsl. CoequHeHUs
KOHJIGHCATOPOB. DHEPrusl CUCTEMbl HEIIOABHUKHBIX TOUEUHBIX 3apPsI0B.

DHeprus 3apsHKEHHOT0 YeANHEHHOTO NPOBOTHUKA. DHEPIUs 3apsKEHHOTO
KOHJIEHCATOpa. DHEPrus 3JeKTpocTaTuueckoro nois. [locTosHHbIHA
ANEKTPUYECKUH TOK, CHJIA U INIOTHOCTH TOKa. CTOPOHHHE CHIIBL
DJeKTpOABIKYIIAs CHJIa U HanpsbkeHue. 3akoH Oma. Dnekrpudeckoe
comnporuBienne. CONpOTUBICHNE COEANHEHHS IPOBOTHUKOB: TemmepaTypHas
3aBUCHMOCTb CONPOTUBIEHUs. PaboTa 1 MOIHOCTb TOKA. 3aKOH
Jxoyns—Jlenna. 3akon OMa it HEOJHOPOHOTO ydacTka mernwn. [IpaBmna
Kupxrocda 11 pa3BeTBlIeHHBIX 1ienei. /JIex/

2.2 OcHOBHBIE 0COOCHHOCTH MarHUTHOTO 1oJisi. Pamka ¢ Tokom. Hanpasnenue 16 JI1.1 J11.2J12.1 J12.5
MarHUTHOTO NoJjsi. BekTop MarHuTHOM MHAYKIUH. MaKkpo TOKH U MUKPOTOKH. J12.6 J12.12 J12.13
CBsI3b MEXKIY BEKTOPaMH, XapaKTePH3YIOIIUMHU MarHuTHoe 1oie. [Togo6ue JI2.14 J12.15
BEKTOPHBIX XapaKTE€PUCTUK JIEKTPOCTATUYECKOI0 U MarHUTHOTO nosneil. 3akoH J12.16J13.5 J13.6 JI3.7
buo—Casapa—Jlammaca. MarauTHOE moJie MPsIMOTO TOKa. MarHUTHOE 1oJie B JI3.9J13.11 JI3.12
LIEHTpe KPYroBOro Toka (coneHouna). 3akon AMmepa. Bzaumopneicrue JI3.13
MapauIeIbHBIX TOKOB. MarauTHas mocTosiHHAsI. EAMHATIBI MarHUTHOM D1 92 D3 54 35 D6
HMHIYKIUH HAPsDKEHHOCTH MarHUTHOTO Iouisl. MarHUTHOE 1ojie CBOOOAHO 97
nBroKymierocs 3apsaa. Cuna Jlopenna. /[Bmkenne 3apspkKeHHBIX 9acTHI] B
MarHuTHOM noje. Ddexr Xomna. Teopema o uupkyssiuuu Bekropa B.  Tlotok
BEKTOpa MarHUTHOM nHIykuun. Teopema ["aycca s MarHUTHOTO MOJISL B
Bakyyme. Cucrema ypaBHeHHH MakcBea JUist 3JIeKTPOMarHUTHOTO T1OJIS.

Buxpesoe snekrpuueckoe noie. Tok cMemenus. [lonHas cucteMa ypaBHEHHH
Makcgemra. OnbiTel @apanes. 3akon Papanes. 9/C nHIYKINH B
HCTIOABMXXHBIX IIPOBOJHUKAX. BpaH_[CHI/Ie paMKH B MAarHUTHOM I10JIC. BI/IXpeBbIC
TOKH (TokH Dyko). MHIyKTUBHOCTH KOHTYpa. CaMonHIyKIus. B3anmuast
nuaykuust. Tpancdopmaropsl. DHEprus MarHUTHOTO NOJIs. MarHUTHbIE
MOMEHTHI JIEKTPOHOB M aTOMOB. J{na- 1 mapaMarHeTiku. HaMarHnaeHHOCTb.
MarnuTHOe nosie B BeuecTse. PeppoMarHeTUKH U Ux cBoiicTra. /JIex/
2.3 Pemenue 3anau no anexrpoctaruke /IIp/ 12 | JI1.1 J11.2J12.1 J12.5
J12.6 J12.12 J12.13
J12.14 J12.15
J12.16J13.5 J13.6 J13.7
JI3.9J13.11 JI3.12
JI13.13
31 3233 24 25 56
97
2.4 Pemenne 3amau o BEIYHCICHUIO XapaKTEPUCTHK MOCTOSTHHOTO 12 JIT.1 JI1.2J12.1 J12.5
anekTprdeckoro Toka /I1p/ JI2.6 J12.12 J12.13
J12.14 J12.15
J12.16J13.5 J13.6 J13.7
JI3.9J13.11 JI3.12
JI3.13
31 32 33 24 25 56
97

© ®I'bOY BO «Henl 'V




B

MHMNHOBPHAYKH POCCUN
DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
YUYpEKICHHUE BBICLIETO 00pa30BaHUsL

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

Pabouas nporpamma nucuuminasl "@u3uka' Mo HanpaBIEHUIO TOATOTOBKY (crienuanbHoct) 22.03.01

"MatepranoBeieHIe 1 TEXHOJIOTHH MaTepHaioB" HallpaBIeHHOCTH (Ipodminto) OU3NKO-XUMHES IIPOIIECCOB ¥ MATEPUAIIOB cTp. 9

®I'BOY BO «Henl Y»

2.5

Pemrenue 3a7a4 Ha BBIYUCIICHAE XapaKTEPUCTHK MArHUTHOTO TIOJIS U
MarHUTHBIX siBeHui /TIp/

10

JI1.1 J11.2J12.1 J12.5
J12.6 J12.12 J12.13
J12.14 J12.15
J12.16J13.5 J13.6 JI3.7
JI3.9J13.11 JI3.12
JI3.13
013233 54 35 56
97

2.6

JlaGopaTopHbIii MPAKTHKYM 10 3JeKTpudecTBy /J1a6/

12

JI1.1 J11.2J12.1 J12.5
J12.6 J12.12 J12.13
J12.14 J12.15
J12.16J13.5 J13.6 JI3.7
JI3.9J13.11 JI3.12
JI3.13
013233 54 35 56
97

2.7

JlaGopaTopHbIii MPAKTHKYM 10 MarueTusmy /J1a6/

12

JI1.1 J11.2J12.1 J12.5
J12.6 J12.12 J12.13
J12.14 J12.15
JI2.16J13.5 J13.6 JI3.7
JI3.9J13.11 J13.12
J3.13
013233 54 35 56
97

2.8

JlaGopaTopHBIii MPAKTHKYM IO 3JIEKTPOMArHUTHBIM KoJieOanusMm /J1a6/

10

JI1.1 J11.2J12.1 J12.5
J12.6 J12.12 J12.13
J12.14 J12.15
JI2.16J13.5 J13.6 JI3.7
JI3.9J13.11 J13.12
JI13.13
01 32 33 24 25 56
97

2.9

DnexTpocTaThka. DIEeKTpoJuHaMKuKa. MarneTusM. DJIeKTpOMarHuTHbIE
kousiebanust /Cp/

JI1.1 JI1.2J12.1 JI2.5
J12.6 J12.12 J12.13
JI2.14 J12.15
J12.16J13.5 JI3.6 JI3.7
JI3.9J13.11 JI3.12
JI3.13
01 32 33 24 25 56
97

2.10

TTonroroBka K JJaOOpaTOPHBIM paboTaM: 03HAKOMIICHHE C TEOPETUYECKUMHU
OCHOBaMH, yCTPOHCTBOM M IIPUHIUIIOM PAOOTHI yCTAHOBKH, [LIAHOM
9KCNICPUMCHTAJIBHOT'O UCCIICAOBAaHUs, ITOAIOTOBKA 3arOTOBKU OTYETA.
BeimonHeHre pacyeToB 1mo 00paboTKe pe3yibTaTOB H3MEPEHHIA, CPABHCHHUIO C
TEOPETHYESCKUMU MOJISIISIMU, HATJISZIHOE TIPE/ICTABICHHE PE3YIbTaTOB B hopme
TabuuI 1 rpaduKOB, OArOTOBKA OTYETOB 110 1abopaTopHsiM padoram. /Cp/

4,6

JI1.1 JI1.2J12.1 JI2.5
J12.6 J12.12 J12.13
JI2.14 J12.15
J12.16J13.5 JI3.6 JI3.7
JI3.9J13.11 JI3.12
JI3.13
01 32 33 24 25 56
97

Paznen 3. BoinoBas u kBaHTOBasi onTHka. CTpoeHne aToMa M AaTOMHOT0

sapa
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31

Kone6anus. O0uumii noaxo1 K M3y4eHHUIO KoleOaHuH pa3innyHoi (ru3ndeckoi
npuposl. ['apMoHIYeckue KoIeOaHus U UX XapaKTePUCTHKU.
JuddepennpanbHoe ypaBHeHHE TapMOHUYECKUX KOJICOAHUIA.
DKCHOHEHIHaNbHask popMa 3aIiCH FapMOHUYECKUX KOJeOaHu .
MexaHnyecKre rapMOHUYECKHE KoleOaH s, DHePrusl MaTepUalIbHOM TOUKH,
coBepILarolei rapMOHUYecKue Konebanus. [[apMOHMYECKHA OCIUILIATOP.
[IpyxunnbIi MasTHUK. MaTemMaTndeckuii MasiTHUK. OU3NIECKUI MasSTHUK.
Onexkrpuyeckuid KosnebaTenbHblit KOHTYp. CTanuu KonebaHuii B
H/IeaTM3UPOBAHHOM KoJiebaTenbHOM KOHTYpe. CBOOOJHEIE TApMOHIYECKHUE
KosieOaHus B KojiebaTelbHOM KOHTYpe. CII0KEeHHEe rapMOHHYECKUX KOJIeOaHUH.
Buenwust. 3aryxatomue kosebanus. J{uddepeHnnansnoe ypaBHeHHE CBOOOTHBIX
3aTyxarmux KojaeOaHui JIMHEHHOM cucTeMbl. JIeKkpeMeHT 3aTyXaHusl.
Jo6potHOCTh KOebaTenbHON cucTeMbl. [TpuMepbl CBOOOIHBIX 3aTYXAOMIHX
konebanuil. BeinyxxaeHusle konebanus. Pesonanc. IlepeMeHHBIH TOK.
JeficTByloIIee 3HaUCHNE IIEPEMEHHOTO TOKa. MOILIHOCTD, BBIACIsIEMas B [IETIN
MIEPEMEHHOTr0 TOKa. BoHOBOH mporuiece. Yrpyrue BoJHbL Yrpyrast
rapMoHm4ecKkas BoiHa. berymue Bomaer. da3oBast ckopocts. BomHOBOE
ypaBHenue. [Tpunnun cynepnosunun. I'pynmnosas ckopocts. MHTephepeHius
BouiH. CTOsTuMe BOJIHBI. DJIEKTPOMAarHUTHBIE BOJIHBIL. [lonepeuyHocTh
3JIEKTPOMATrHUTHBIX BOJIH. DHEPTHS SJIEKTPOMAarHUTHBIX BOJIH.
Uutepdepennns ceera. Audpaxuus ceera. JJucnepcus cera. [lonspuzarius
cBeta. Tertosoe u3nydenue. 3akoH Kupxroga. 3akon Credana-bosbimana,
3akoH BuHa. CriekTp TerioBoro nsiyuenus, hpopmysa [nanka. @otosddexr,
3akoHbI poTordpdexra. Dotonsl, hopmyna DitHmTelHa U1 hoTodddekra.
Wmnynbce poToHOB U naBienue ceeta. Ipdext Kommnrona. /Jlek/

18

JI1.1 J11.3 J11.6J12.3
J12.4 J12.5 J12.8 J12.9
JI2.11 J12.12 JI2.13
J12.14 J12.15
J12.16J13.2 JI3.7 JI3.8
JI3.10 JI3.11 JI3.12
JI3.13
013233 24 25 56
97

3.2

Crpoenne atoma. Monenu aroma Tomcona u Pesepdopaa. JIuneituatslii ciektp
aroma Bogopopa. [locrymarter bBopa. Omeirer @panka u ['epra. Ciektp atoma
Bozopoza 1o bopy. KopnyckyisipHO-BOJIHOBOMH JyaJlu3M CBOMCTB BEIIECTBA.
Hexoropsie cBoiictBa BoH ae-bpoitnsa. CooTHomeHNe HeOnpeaeIeHHOCTEH.
BonHoBas ¢pyHkuus u ee cBoiictBa. O6mee ypasuenue Llpenunrepa.
YpaBuenue lllpenunrepa 1 cTaMOHAPHBIX COCTOSTHUM. J[BH>KeHHE
cBOOOAHOM yacTHIbl. YacTUIla B OHOMEPHON NPSIMOYTOJIbHON
"moTeHnnaNbHOM siMe" ¢ OeckoHeuHO BhICOKMMH "cTeHkamu'. [Ipoxoxknenne
YacTHUIIbI Yepe3 NOTeHIMANbHbIH Oapbep. TyHHENnbHbIH 2ddekT. JInHeHHbIH
rapMOHHYECKUH OCLIMIIIATOP B KBAHTOBOM MEXaHUKE. ATOM BOJOPOa B
KBaHTOBOI MexaHuke. KBanTtoBbIe uncina. [IpaBuna or6opa. CruH 3J€KTpOHa.
[TpuHIMI HEPa3NUIMMOCTH TOXKJECTBEHHBIX YacThll. PepMHOHBI 1 O030HBI.
[MonsTHs 0 kBaHTOBO# crarucTke boze—DiiHmreitna u Gepmu—/upaxa.
[Ipunnun [Maynu. Pacnpenenenne 31eKTpOHOB B aTOME MO COCTOSTHHSAM.
PenrtreHoBckue criekTpsl. MonekynspHsle criekTpbl. KomOuHauonsnoe
paccestaue cBera (3¢ dexr Pamana). [Tornomenne. CrioHTaHHOE H
BBIHYXI€HHOE U3ilydeHue. Jlazepsl. CTpoeHHe U BakHENIINE CBONCTBA sAEp.
ATOoMHBIE sipa 1 ux omucanue. [ledexT Macchl u HEprus cBs3u sapa. CruH
sIpa ¥ €ro MarHUTHBIN MOMeHT. CBOMCTBA siIEPHBIX cril. Mo/ieIn aTOMHOTO
aapa. PaanoakTuBHOE U3JIy4EHUE U €T0 BUJIbI. 3aKOH PaIXOaKTUBHOTIO PACcIaja.
[IpaBuna cmemenus. Anbda-pacnan. bata- pacnan. AHTHYACTUIBI U UX
agHurWINKs. ['amMmma-us3nydenne. Jlo3uMeTpHYeCKUe BEIMUUHbI U SANHUIIBL.
Oddext Méccbayspa. [Ipubops! 1 perucTpauyy paaAnoaKTUBHBIX U3ITY4YeHUH
1 4acTHL. SIaepHble peakui UX OCHOBHBIC TUIIBL. SIepHbBIE peakuu Moj
JeiicTBHeM HeWTpoHOB. Peakuun nenennu sapa. Llennas peakuus aeiaeHus.
SnepHsble peakTopsl. Peakius cuHTe3a aToMHBbIX sAep. PyHIaMeHTaIbHbIE
B3aUMOJICHCTBHS. DJIeMeHTapHbIe YacTUIIbL. /JIex/

16

JI1.1 J11.3 J11.6J12.3
J12.5J12.8 J12.9
JI2.11 J12.12 JI2.13
J12.14 J12.15
JI2.16J13.2 JI3.7 J13.8
JI3.10 JI3.11 JI3.12
JI3.13
013233 54 25 56
o7
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3.3

Pemrenue 3anau o BOIHOBOM 1 KBaHTOBOM ontuke /IIp/

18

JI1.1 J11.3 J11.6J12.3
J12.4 J12.5 J12.8 J12.9
JI2.11 J12.12 JI2.13
J12.14 J12.15
J12.16J13.2 JI3.7 JI3.8
JI3.10 JI3.11 JI3.12
JI3.13
013233 24 25 56
o7

3.4

Pemenue 3anau o aToMHOM U sinepHoi pusuke /I1p/

16

JI1.1 J11.3 J11.6J12.3
J12.5712.8 J12.9
JI2.11 J12.12 JI2.13
J12.14 J12.15
JI2.16J13.2 J13.7 JI3.8
JI3.10 JI3.11 JI3.12
JI3.13
013233 54 35 56
27

3.5

JlaGopaTopHbIi NpakTHKYM 110 BOJHOBOI! onTuke /J1a6/

18

JI1.1 J11.3 J11.6J12.2
J12.3J12.4 J12.5 JI2.8
J12.9 J12.11 J12.12
J12.13 J12.14 J12.15
JI2.16J13.2 J13.7 JI3.8
JI3.10 JI3.11 JI3.12
JI3.13
013233 54 35 56
27

3.6

JlaGopaTopHbIi NpakTHKYM 110 KBaHTOBOH onTuke /J1a6/

16

JI1.1 J11.3 J11.6J12.3
J12.4 J712.5 J12.8 J12.9
JI2.11 J12.12 J12.13
J12.14 J12.15
JI2.16J13.2 J13.7 JI3.8
JI3.10 JI3.11 JI3.12
JI3.13
013233 54 35 56
97

3.7

Kone6auus u BoHsl. BosHoBast kBaHTOBas ontuka. CTpoeHHe aToMa
aToMHOTO snpa. dusuka snemenTapHbix yactuu /Cp/

JI1.1 J11.3 J11.6J12.3
JI2.4 J12.5 J12.8 JI2.9
JI2.11 J12.12 JI2.13
JI2.14 J12.15
J12.16J13.2 JI3.7 JI3.8
JI3.10 JI3.11 JI3.12
JI3.13
013233 24 35 56
97

3.8

IoaroroBka K 1a00paTOPHBIM Pad0OTaM: 03HAKOMIICHHE C TEOPETUUSCKUMH
OCHOBaMH, yCTPOUCTBOM M MPUHIIUIIOM pabOTHl YCTAaHOBKH, IJIAHOM
IKCIIEPUMEHTAIBHOTO UCCIEJOBAHMUS, TOATOTOBKA 3aTOTOBKH OTYETA.
BeInonHeHHEe pacyeToB 1Mo 00paboTKe Pe3y/IbTaTOB H3MEPEHHM, CPABHCHHIO C
TEOPETUYCCKIUMH MOJICIISIMH, HATIISIHOE TIPEACTABICHUE PE3YIIbTATOB B (hopMe
TabauIl ¥ rpa)uKoB, NOATOTOBKA OTUYETOB 10 JJabopaTtopHbiM pabotam. /Cp/

4,6

JI1.1 J11.3 J11.6J12.3
J12.4 J12.5 J12.8 JI12.9
JI2.11 J12.12 JI2.13
JI2.14 J12.15
J12.16J13.2 JI3.7 JI3.8
JI3.10 J13.11 JI3.12
JI3.13
019233 34 35 56
97
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Pa3nen 4. Unas koHTaKkTHasi padoTa

4.1

WunuBuayansHple KOHCYJIbTAMY, TeKyIi KoHTposs /KP/ 1 14,4

J1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3 J712.4 J12.5 J12.6
J12.7J12.8 J12.9
J12.10J12.11 JI2.12
J12.13 J12.14 J12.15
J12.16 J12.17
JI2.18J13.1 J13.2 JI3.3
JI3.4 J13.5 JI13.6 JI3.7
JI3.8 J13.9 JI3.10
JI3.11 J13.12 J13.13
013233 54 35 56
97

4.2

MuauBuayanbHble KOHCYIBTAIMH, TEKYIIUi KOHTpOJb /VIKP/ 2 14,4

J1.1J11.2J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3712.4 J12.5 J12.6
J12.7J712.8 J12.9
J12.10J12.11 JI2.12
J12.13 J12.14 J12.15
J12.16 J12.17
J12.18J13.1 J13.2 J13.3
JI3.4 JI3.5 J13.6 JI3.7
JI3.8 J13.9 J13.10
JI3.11 J13.12 JI3.13
01 32 33 24 25 56
97

4.3

MupuBuayansHble KOHCYIBTAIMH, TEKYIIUi KoHTpoab /UKP/ 3 14,4

JI1.1 J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
JI2.3 J12.4 J12.5 J12.6
J12.7J12.8 J12.9
JI2.10 J12.11 J12.12
J12.13 J12.14 J12.15
JI2.16 J12.17
JI2.18J13.1 J13.2 JI3.3
JI3.4 JI3.5 JI3.6 JI3.7
JI3.8 J13.9 JI3.10
JI3.11 J13.12 JI3.13
013233 24 35 56
o7

6. POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLEHOYHBIX CPEACTB

OT9eT No MPaKTHYECKIM 3aTaHUSAM.
OTuer 1o 3aganusM J1abopaTopHOH paboTHL.
KoHTpOIIBHBIE BOIIPOCHL.

6.2. TunoBbie KOHTPOJIbHbIE 32JaHHS M MHbIE MaTepHAJIbI JUISl TEKYLIeH aTTecTaluu

TunoBsle 3aJaHus
1. Bo ckospKo pa3 MIOTHOCTH BO3LyXa, 3aMOTHSIOIIETO IIOMEIIEHHE 3UMOM TIPH 3alaHHON TeMIepaType, O0JbIle €ro INIOTHOCTH
JIeTOM TIPH TaHHOMH Temmeparype? JlaBneHre ra3a MOXKHO CYUTATh IIOCTOSHHEIM.
2. Ilpu nogseMe BepToJeTa Ha HEKOTOPYIO BBHICOTY OapoMeTp, HaXOAAIIMICS B €ro KabuHe, N3MEHMII CBOE IIOKa3aHue Ha

© ®I'bOY BO «Yenl 'Yy
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HEKOTOpoe 3HaueHue. Ha kakoii BBICOTE JIETUT BEPTOJIET, €CIM Ha B3IE€THOM IO ke OapOMETp MOKa3bIBaJl U3BECTHOE 3HaUeHHE?
TemnepaTypy Bo3ayxa CUUTATh MOCTOSIHHOW U H3BECTHOH.

3. Onpenenure yaenbHYIO TEIIIOEMKOCTD IIPU MIOCTOSHHOM JIaBJICHUU KUCIOPOJa.

4. Kucnopon Maccoit M HarpeBaroT Ipy MOCTOSTHHOM JaBieHnd. HauanpHast u KoHedHas TeMrepaTypsl fanel. OnpenennTs n3MeHeHne
BHYTPEHHEH SHEPTUH rasa.

5. WneansHas TemoBas ManinHa, padorarommas o nukiy KapHo, coBepiiaer 3a 0lMH LUK HEKOTOpYto padoTy. Temneparypa
Harpesarelis 1 TeMIeparypa X0oJ0AWIbHUKA U3BecTHBI. HaliiuTe KonndecTBO TeMmIo0Th, OT1aBaeMOe MAIIMHON 33 OAMH UK
XOJIOIMIBHUKY.

6. JIBa paBHBIX OTpHLIATEIbHBIX 3apsa HAXOIATCS Ha 3aJaHHOM PacCTOSHUM APYT OT Apyra. Onpeaenure HalpsyKeHHOCTh 10JI B
TOUKE, PACIIOI0XKEHHOH Ha HEKOTOPOM PACCTOSHHUHU OT 3apsoB.

7. C xaKoii CKOPOCTBIO JIOJDKEH JIBUTAThCS 3JICKTPOH, YTOOBI €r0 UMITYJIBC ObLIT PABEH UMITYJILCY (POTOHA C 33J]aHHOW JIJTMHOM BOJIHBI?
8. JlnMHa BOJIHBI CBETA, COOTBETCTBYIOMIAs KpacHOI rpanuie GpotosddexTa, A1l HEKOTOPOro MeTallja, paBHa HEKOTOPOH JTHHE
BonHBL. Haiitn paboTy BBIX0Ja JEKTPOHOB U3 METalla U MAKCHMAIIBHYIO CKOPOCTH 3JIEKTPOHOB, BEIPHIBAEMBIX U3 3TOTO MeTaila
CBETOM C 33JJaHHOM JJIMHON BOJIHBI.

9. Kaxkoii uzoromn obpasyercs u3 Topus nocie ueTsipex anbda-pacnaioB U IByx OeTa-pacnanon?

10. DHeprus cBsI3U SApa, COCTOSILETO U3 TPeX NPOTOHOB U YEThIPEX HEUTPOHOB, U3BecTHA. ONpeaenuTh Maccy HEHTPaJIbHOTO aToMa,
00J1aJaFOIIETO STHM SAPOM.

TumnoBsle BOIPOCH 110 KOHTPOJIBHBIM PaboTaM

1. 3aBuCHT 1 TIEpHOA KOJIeOaHU# (PU3NIECKOTO MasSTHHUKA OT €ro0 Macchl?

2. Chopmynupyiite Teopemy I'toiirenca-1llteiinepa.

3. Kak BIUSIOT Ha TOYHOCTB ONpeeNieH sl § KoJieOaHus TeMITepaTyphl, CHJIa TPEHHS, aMIDTHTYIa KoJeOaHHi MasTHUKa?

4. Ilouemy omnpezeneHue g NpouU3BOAUTCs OoJiee TOUHO ¢ TIOMOLIbIO 00OPOTHOIO, @ HE MAaTeMaTHYECKOTO MasiTHUKA?

5. Haiinure npuBeCHHYIO [UIMHY U MIEPUO]] KoJeOaHUH (BU3MUECKOT0 MasSTHHKA, IPEACTABIISIONIET0 COO0H OTHOPOTHBII CTEp:KEHb,
uMmeromuil  amuHy L ¥ Maccy M, ogBELIEHHbIH 32 OJUH U3 CBOUX KOHIIOB.

6. Kak Oynet BecTr ce0si pU3HUECKHIA MasITHUK, €CJIM COBMECTUTH TOUKY €ro MoJIBeca ¢ IIEHTPOM Macc?

7. ITpu KakoM pacCTOSIHUM OT LIEHTPa Macc A0 TOUYKU II0/IBeca Mepuo] KojebaHuil MasTHUKAa MUHUMAJIEH?

8. UTo moOHUMArOT 1Mo yriaoBoi ckopocThio? Kak HampaBiieH 3TOT BEKTOP M Y€MY PaBEH €ro MOIyIh?

9. Kakas BennurHa Ha3bIBa€TCA MOMEHTOM MHEPLUHU Tela OTHOCUTENBHO 0cH? CKOJIBKO MOMEHTOB HHEPIIMU MOXKET UMETh IaHHOE
Teno? UTo mpou30iaeT ¢ MOMEHTOM HHEPIIHH, €CIH OCh IIEPEMECTUTh MapajljiesIbHO caMoii cebe, ynanssach oT Tena? 13 MHOXecTBa
napaJuleNIbHbIX OCEll 4eM XapaKTepHa Ta, OTHOCUTEIBHO KOTOPOH MOMEHT UHEPIIMH MUHUMAJICH?

10. OTkyna cnemyeT, 9TO MOMEHT MHEPIIH Tejla paBeH CyMMe MOMEHTOB HHEPIIMU OT/ENbHEIX ero dacTteii? Kak 3To momosxenue
MOXHO UCIIOJIb30BATh JUISl BHIUUCICHUSI MOMEHTA HHEPLUH TEJ CIOKHOH HOpMBbI?

11. JlaiiTe onpesneneHrue MOMEHTa CHIIbI, MOMEHTA MHEPLIUH, JIMHEHHOTO U YIJIOBOTO YCKOpeHUs. BpiBeuTe CBs3b TMHEHHOTO 1
YIJIOBOTO YCKOPEHHUS.

12. Kak cBsi3aHa CKOPOCTb PACIPOCTPAHEHUS KOJICOAHHH C YIPYTOCTHIO Cpelbl?

13. O6bscHUTE BO3HUKHOBEHUE CTOSYHMX BOJIH. KakoBbl 0COOEHHOCTH CTOSYMX BOJH?

14. TToueMy cTOSIUUE BOJIHBI HE IIEPEHOCST HEPrun?

15. Kak m3mensieTcst paza 3ByKOBOM BOJHBI IIPH OTPAKEHHUH OT HPETIITCTBHS?

16. OxapaxTepu3yiTe pa3nuyuus MEKAY KPUCTAIUTNUECKAM U JKUJIKUM COCTOSIHUSIMU OJTHOTO U TOTO K€ BEIECTBA C TOUEK 3PEHUS: a)
TEPMOJMHAMUKH; 0) MOJIEKYJISPHO-KHHETHIECKON TEOPUH.

17. Ipumenums! unu HeT | v || Havana TepMOAMHAMUKY K IIpolieccaM IJIaBICHUs U KpucTamu3anun? OTBeT 000CHyHTe.

18. [lepeuncnure TepMOIUHAMUYECKHE TTApAMETPbI, U3MEHSIOLINECS MPH TUIABICHUH U KPUCTAIIN3AINH, YKAKUTE HAIIPAaBICHUS 3TUX
HU3MEHEHUH.

19. Kak u3mensiercs terutoeMkocth Cp  BelecTBa, kakoBa BenuurHa Cp nipu ¢gazoBom nepexone | pona?

20. JlaiiTe onpenenaeHue NOHATUH «XUMUUYECKHH OTEHLIIMAID» U «IHEPTUs aKTUBALUY TEPMOJUHAMUUYECKON CUCTEMBI».

21. [ToueMy HIMEHHO pa3INuie XUMHIECKUX ITOTEHIINAIOB BEIIECTBA B KPHCTAUIMYECKOM H )KUAKOM COCTOSIHUSIX 00yCIIOBIIMBAET
BO3MOXHOCTH (hazoBoro nepexoaa | poga?

22. Ilepeuncnure 1 0XapakTepU3ylHTe CTaUN U3MEHEHHS COCTOSHUS BEIIECTBA [P HArpeBe M OXJIaXIEHUH C TOUKU 3PEHUS: a)
TEPMOJMHAMUKHY; 0) MOJIEKYJISPHO-KUHETUYECKOH TEOPUH.

23. OObsCHUTE NPUUNHBI U3MEHEHHSI SHTPOITMH CUCTEMbBI KPUCTAIUT -)KUAKOCTD IIPU  MOBBIIICHUN ¥ MOHW)KEHUH TEMIIEPATYPHI.
24. DHTponus ABISAETCS aAANTUBHON BEIMUMHOM; IEPEYUCIUTE U OXAPAKTEPU3YHTE OTJEIbHbBIE WIEHBI SHTPOIUU CUCTEMBI
KPHUCTAII-KHUIKOCTb.

25. Uro Takoe IKBUNOTEHIHAIbHAS IOBEPXHOCTH?

26. Jlokaxxute OpTOrOHaIbHOCTh CHIOBBIX JIMHUI M AKBUIIOTCHIMAIBHBIX TOBEPXHOCTEH B 3JIEKTPOCTATUYECKOM IOJIE.

© ®I'BOY BO «Henl'V»
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27.
28.
29.
30.
31.

B 4eMm oTimune npoBOJIHUKOB, OIYIIPOBOJIHUKOB U H30JIATOPOB?

DuzndecKuii CMBICT YJHEPTUN aKTUBAIIUN HOCUTEINEH B MOIYIIPOBOAHUKE?

Kak nBmkercst 31eKTpOH B OZHOPOTHOM MAarHUTHOM I10Jie?

Kakas cBs3p Mexay siBneHneM Xoia u cuinoit Jlopenma?

Onpenenure MoHATHE "MOABWKHOCTG HOcUTeNs 3apsina’. Kak cBs3aHa MOABMKHOCTD 3apsiia C 3JIEKTPOIPOBOIUMOCTHIO

BenecTna?

32.
33.
34.
3s.
36.
37.
38.
39.
40.
41.
42.
43.

Uro Takoe MarHUTHasi BOCIIPUMMYHUBOCTD BellecTBa?

UeM oTiin4aroTcs qua- 1 heppoMarHuTHbIE BelecTa?

Kaxkoii 3HaK IMeeT MarHUTHasi BOCOPUUMYUBOCTD /IS IUAMarHeTHKOB, TAPAMAarHETHKOB, (eppOMarHeTHKOB?

Kak cBsi3aHa MarHuTHast BOCHPUUMYUBOCTh C MATHUTHOW IPOHHUIIAEMOCTHIO?

YeM GeppoMarHeTHKH OTIHYAIOTCS OT APYTHX BEUICCTB?

UYro Takoe nomen? ITouemy eppomarueTuk pasduBaeTcs Ha JOMEHbI?

Kak nporcxoaut HaMarHuuuBaHue peppoMarHeTHKOB?

Uro Takoe netis ructepesuca? Kakue mpuyuHbI €€ BBI3BIBAIOT?

Kakue xonebanus Ha3bIiBaroTCs 3aTyxaroumMu’? [loueMy npoUCXOAUT 3aTyxXaHHe CBOOOIHBIX KOJIeOaHUi B peabHbIX KOHTYpax?
Uro nmoHUMAOT N0 KOAPPUIUEHTOM 3aTyXaHus, Jorapudmuueckum nekpemeHToM? KakoBa CBsI3b MEX1y HUMH?

Kaxoii pa3psin Ha3piBaeTcs anepruoanaeckiuM? UTo MOHUMAIOT IO KPUTUIECKIM 3HAUEHUEM COMIPOTHUBIICHUS 1 Y€MY OHO PaBHO?
Haueptute cxemy Hocie10BaTeIbHOTO (IIapalieabHoro) KOHTypa. OOBsICHUTE IPOLECCH], IPOTEKAIOIUE B KOHTYpE IPU

TIOAKITIOUYCHUH K HEMY UCTOYHHUKA ITICPEMEHHOI'O HAIIPSKCHUA.

44.
45.
46.
47.
48.
49.
50.
51.
52.

53

Kakum 06pa3oM OImUCHIBaeTCS CONPOTHUBICHUE KOHTYpa IIEPEMEHHOMY TOKY?

Kak coOGcTBeHHast 4acToTa KOHTYpa 3aBHCUT OT ero nmapaMeTpoB? Kak 106pOTHOCTh KOHTYpa 3aBHCHUT OT €ro mapaMeTpoB?
Ha3zoBuTe OCHOBHBIE JIETaIM ONTHYECKOW YaCTH MHUKPOCKOIA, UX Ha3HAYCHUE.

Kak ompenensror nuHeiHOE yBeTHUEHHE MUKPOCKOTMa?

B uem orinuue abCOMIOTHOTO U OTHOCUTENILHOTO MOKAa3aTels NPeIoMIICHUs?

ChopmyaupyiiTe OCHOBHBIE 3aKOHBI OTPAKEHHUS U IPETOMIICHUSL.

KakoBa cBs13b IOKa3aTelst MPEIOMIICHUS CPEllbl U CKOPOCTHU CBETa B HEit?

UTo Ha3bIBAIOT AJMHON KOT€PEHTHOCTH, BpeMEHEM KOTE€pEeHTHOCTH?

B 4eM oTimune reoMeTprUUecKor pa3HOCTH XOJa JIy4el OT ONTUYECKOH pa3HOCTH Xo1a?

. 3anummmTe ycnoBus HHTEP(HEPESHIMOHHOTO MAaKCHMyMa I MUHAMYyMa.
54.

Kakoe (TGMHOG W CBeTJ'IOC) IISITHO 6yz[eT B IEHTPE HHTCp(bCpCHLIPIOHHOﬁ KapTHUHBI KOJICI] HsroTona npu Ha6.]'IIOJ_'[€HI/II/I B

oTpaxkeHHOM cBeTe? OOBSICHUTE 3TO.

55.

UeM orpaHu4uBaeTCs IpeiesibHas TOJIIMHA c1ost uHTepepenimu? [ToueMmy npu ogHuX cBeTOGUIBTPAX BUIUMOE YUCIIO KOJEI]

OoIple, TIPH APYTUX MEHbIIE?

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

Kak anextponHas Teopust OOBSICHSET SABJICHUS TUCTIEPCUU?

Yro Takoe HOpMaJIbHAs ¥ aHOMaJIbHAs IUCTIepCHs cBeTa?

Yt0 Takoe pasperaronias CioCOOHOCTh, OT Yer0 OHA 3aBHCHT?

Uem orTinyaercst JUGPaKIUOHHBINH CHEKTP OT IPU3MAaTHIECKOTr0?

Cdhopmynupyiite npunim [ roiirenca- ®peners.

B uem 3akmouaercs meton 300 Openens?

Kak m3MeHsieTcst KapTiHa Ha 9KpaHe B 3aBUCHMOCTH OT YHCIIA OTKPBITHIX AH(MPAKIMU Ha KPYTIIOM OTBEPCTHHU?
BriBectu 3akoH Byrepa-JlamGepra.

Kak 00BsICHUTD HaJIMUNE OKPACKH y IPO3PAYHBIX Ten?

Kaxkoli cBeT Ha3bIBAIOT ILIOCKONOJISPU30BAHHBIM?

Yro Takoe onTuyeckas ock B kpuctayuie? Kakue miockocTu Ha3bIBarOT IMIaBHBIMU?

B 4eM cocTouT siBIeHNE ABOWHOTO JTy4enpeIOMICHUS?

Kak nomay4nTs KpyroByro U 3JUIMOTHYECKYIO MOJIIPU3ALIUI0?

Kakue Marepuansl 00J1alaloT CBOHCTBOM HCKYCCTBEHHOTO JBOMHOTO JIyHIeIPEIOMICHHS U IPU KaKuX BO3AeHcTBUAX?

6.3. TunoBbie KOHTPOJIbHbIE BONPOCHI U 3aJaHUS JJI IPOMEKYTOYHOI aTTecTaluu

TunoBsle KOHTPOJIBHBIE BONPOCHI ISl IPOMEKYTOYHOHN aTTECTaLMH

1.ITpeamer dusuku. Puznueckue nmepenus. Pasmeprnocts. Cuctemsl equnun. CKaasipHbIE M BEKTOPHBIE BETNYHHBL.

2.Kunemaruka marepuansHoit Touku. Cucremsl otcuéra. Cucremsl koopauHat. JIpmwkenne B Mexanuke. [lepememenne. Tpaexkropus,
MyTh.

3.Cxopoctb. YckopeHue. PaBHonepeMeHHOE OCTynaTeaIbHOE JBIKEHHE.

4 KpuBonunelinoe nemxenne. HopmanbHoe v TaHreHIIMaIbHOE YCKOPEHUS. YTJIOBas CKOPOCTh, YTIIOBOE YCKOPEHHE.
5.Wnepuuanbubie cucremsl otcuéra. [Ipunnun naeprun. Ilepssiii 3akon Hetorona. Cuina, Buibl B3auMoJIeiicTBuS.

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKHU POCCUN
\)} DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUYPEKICHHUE BBICLIETO 00pa3oBaHUs

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

Pabouas nporpamma nmucuumuinas! "®usnka" M0 HapaBIeHUIO MOATOTOBKY (cnenuanbHoct) 22.03.01
"MatepuasioBeIeHE U TEXHOJIOTHH MaTepHaioB" HalpaBIeHHOCTH (podmio) OU3nKo-XIUMUS IPOIIECCOB U ctp. 15
Mmarepuanos ®I'bOY BO «Henl'V»

6.Btopoii 3akon Hetorona. Macca. mnynsc. TpeTuit 3akoH HptoToHa. 3aKOH COXpaHEHMs UMILYJIbCA.

7.OCHOBHBIE CUJIBI B KJIACCHYECKON MEXaHUKe.

8.Pabora cunbl. MomHocts. OHeprus. Kuneruueckas U noTeHuanbHas 3Heprud. KoncepBaTHBHas cucTeMa.

9.IloTernmanpHOE T0JIe. 3aKOH COXPAHEHUS U MPEBPAIEHUS SJHEPTUH.

10.I'paButaninonnoe noiue 3emnu. KocMuueckue ckopocTu.

11.IlenTpanbHblii yaap. YIpyroe u Heynpyroe coygapeHus asyx Ten. LleHTp Macc cucTeMbl MaTepualbHblX TodeK. [locTynaTensHoe,
BpalaTeIbHOE U IJIOCKOE JABHKEHHUS.

12.BpariarenbHoe ABUKEHUE a0COIIOTHO TBEPJOrO Tela BOKPYT HEMOABMXKHON ocl. MOMEHT nHepuud. MOMEHT UMIIy/Ibca. MOMEHT
CHJIBL.

13.0OcHoBHBIE YpaBHEHHS AUHAMUKY BpalieHus. Kuneruyeckast sHeprus BpallleHUS.

14.0OcHOBEI clielMaIbHOM TEOPUH OTHOCHTEIBHOCTH, IOCTYIAaThl DWHINTEIHA, TpeoOpa3oBanus JIopeHna.

15.0cHOBHBIE OTHOLIEHUS PENATUBUCTKON AUHAMUKH.

16.OcHOBHEBIE TIPEICTABIICHHSI MOJICKYJISIpPHOH (PM3UKH, OCHOBHBIC TEPMOJAMHAMUYCCKHE TTAPAMETPBI.

17.Mopenb ueanbHOro ra3a, OCHOBHBIC 3aKOHBI UJI€aJIbHOTO ra3a

18.0cnoBuoe ypaBaenne MKT uneansaoro raza. TemmepaTypa kKak Mepa CpeJHe KHHETUIECKOW YHEPTHH.

19.Pacnpenenenue 4acTull 10 CKOPOCTSIM U 110 3HaueHUsM dHepruu (Makcseia, bonblimana).

20.BHyTpeHHSIsI SHEPTHUs, CTETIEHH CBOOOIBI.

21.Pabora u Temora, | Havano TEPMOJTUHAMUKH.

22 . TerioeMKoCTb, CBSI3b TEIUIOEMKOCTH C YHCIIOM CTeNeHel cBo0o k! (ypaBHEHHE Maliepa).

23.TepMOAUHAMHUYECKUE U30IIPOLIECCHL.

24 PaBHOBECHBIC U HEPABHOBECHBIC, 00PATUMbIC U HEOOPATUMBIC TMPOLIECCHI. DHTPOIUS KaK TEPMOJINHAMUYCCKUH apaMeTp.
25.CraTucTHY€eCKOe TOJIKOBaHHE SHTPONUHU. BTopoe Hauano TepMoarHaMUKH. DBOJIIONUS WIN HAKOILIeHUe HTponuu? TpeThe Hayano
TEPMO/IMHAMUKH.

26.TerutoBoit neurarens, k. Lukn Kaprao, Teopemsr KapHo.

27.Cuitel B3aMMOACUCTBYS MEXTy MOJIEKYJIaMH, ypaBHeHHe raza Ban-gep-Baanbca, kpurnyaeckas ToUuka.

28.KunkocTy, NOBEPXHOCTHOE HATSKEHUE.

29.TBep/pie Tena, THITB KPUCTAIIIOB.

30.®a30BbIe MEpexo/Ibl NEPBOro U BTOporo poxaa. [Ipumeps! (moapoOHO pa3oOpars).

31.Ilpupona snexTpudecTBa. DIEKTPUIECKUH 3apsl, 3aKOH COXPAHEHUS IIEKTPUIECKOTo 3apsiia, 3akoH Kymnona.
32.D1ekTpocTaTuueckoe Moe, CUI0BbIC IMHUM, HAIIPSDKEHHOCTD, IIPUHIIUI CYHNEPIO3ULIUY.

33.IloTok BekTOpa HAMPSHKEHHOCTH, TeopeMma [ aycca.

34.PaboTa cul 31eKTPOCTaTHUECKOTO TOJISL, IUPKYIIALMS BEKTOpa HANPSHKEHHOCTH, GU3UIECKUI CMBICT TEOPEMBI O IIUPKYJISAIHN.
35.IToreHnuan, pasHOCTh IOTEHIIUATIOB, SKBUIIOTCHIINAIBHbIE TOBEPXHOCTH. CBA3b MEX/Y HAIIPSPKEHHOCTBIO M ITOTEHIIMAJIOM.
36.0mexTpuueckoe Nnone 3apsHKEeHHOM ITACTUHBL U C(ephl.

37.2nexTpuyeckas eMkocTb. KonneHcatop. DHeprust KOHAEHCATOpa U AIEKTPUIECKOT0 MOJIs.

38. JIudneKTpUKH, AUIIEKTPUYECcKas IPOHUIIAEMOCTb.

39.ITonynpoBOTHUKH, TPOBOAHUKH.

40.Onexkrpuyecknii Tok. Cuiia TOKa, INIOTHOCTh TOKA, MEXaHU3M MPOBOJMMOCTH METAJLIOB.

41.3axon OMa 71 OZHOPOAHOTO YYacTKa LIENHU, COPOTUBIICHUE, 3aBUCUMOCTh CONIPOTUBIICHUSI METAJIIOB OT TEMIIEPATypbl, 3aKOH
Hxoyns-Jlenna.

42 .CropoHHUE cuibl, 3ak0H OMa JJIs1 HEOAHOPOAHOTO yJacTKa LeTu.

43.CoennHEeHUE TIPOBOTHUKOB.

44 IIpupona Maruetu3Ma. MarauTHOE 10JI€, CUJIOBBIE JIMHUU MaruutHoro nois. Cuna Jlopenna, 3akoH AMiepa.

45.3akon buo-Casapa-Jlannaca, IpUHIUI CYNIEPIO3UIIMH, MATHUTHOE T10JI€ TIPSIMOJINHEHHOTO IPOBOHHUKA C TOKOM.

46.Teopema 0 IUPKYJISALUY JJI1 MATHUTHOTO TOJIA, €€ GU3UUECKUI CMBICIL.

47.MuUKpO ¥ MakpO TOKH, MarHUTHAs MPOHUIIAEMOCTh. PeppOMarHeTHKH, TapaMarHeTUKN U JJMaMarHeTHKH.

48.3aK0H AJIEKTPOMAarHUTHON HHAYKIMH (3aKoH Dapanest), npasuio JleHua.

49.BosnuknoBenue O/1C B 1BHKyIIEMCS U HEIIOBH)KHOM IIPOBOJHUKAX, T€HEPATOPbI IEPEMEHHOTO TOKA.

50.CaMOUHIYKIUS, UHIYKTHBHOCTh KOHTYpa (KaTYIIKH). DHEPIUsi MAaTHUTHOT'O MOJI.

51.BuxpeBoe 3J1eKTpruIecKoe Nmose, TOK cMeleHns. Cucrema ypaBHeHHH MaKkcBesia B HHTETpaIbHON U quddepeHIraIbHoi hopme.
52.I'apmonmnyeckue KoaeOaHus, UX XapaKTePUCTUKH. Y PaBHEHUE FAPMOHUUECKUX KOJIEeOaHUH. DHEPIrUs NpH KOJIeOaHHSIX.
53.MexaHnuyecKre rapMOHHYEeCKHe KoJeOaHusl (rapMOHUYECKHE OCHIILIATOPHI (MAaATHUKH)).

54.21eKkTpoMarHuTHBIE TApMOHIYECKUE KOoJleOaHus (IEKTPUIECKHH KOJIeOaTeIbHbIH KOHTYD).

55.CnoxxeHue rapMOHUYECKUX Konebanuil. buenue.

56.3aryxatomue koiae6anus. JlekpeMeHT 1 JOOPOTHOCTb.

57 .BemyxneHuble kKonebanus. Pesonanc.

58.IIpupoaa BosHOBOTO Mpoliecca. BoyHbl. YpaBHeHue Oeryiiel BoJaHbL. BolHOBOE ypaBHEHHE.
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59.MuTepdepennus BoaH. CTos4YrE BOJHBIL.

60.3ByKOBBIE 1 JIEKTPOMArHUTHBIE BOJIHEI.

61.BosHOBBIE CcBOIiCTBA cBeTa. SIBJICHUS, UX MTOATBEPKIAIOIIHE.

62.KopryckymsipHble CBOHCTBa CBeTa. SIBIEHUS, X MOATBEPIKIAIOIIHE.

63.Mopenu atoma Tomcona u Pezepdopa, TuHeluaThlii CIEKTp aTOMOB.

64.ITocrynatel bopa, cnexktp aroma Bogopoza 1o bopy.

65.KopryckymsipHO-BOJTHOBOH Tyalln3M CBOICTB BEUIECTBA, COOTHOIIEHUE HEOMPEEIIEHHOCTEH.

66.BonHoBas GpyHKLUS, €€ CTaTUCTUYECKUH cMbIc, obiiee ypaBHenue llIpeaunrepa, ypasHenue lllpeaunrepa Amsl cTaliMOHapHBIX
COCTOSIHUI.

67.Yactuna B 0JHOMEPHOU NPSIMOYTOIBbHOM NOTEHIUATIBHON ME ¢ OECKOHEUHO BBICOKUMU CTEHKAMHU.

68.KBanroBsie uncna, npuauui [laynm, pacnpeaeneHie 31eKTPOHOB B aTOME MO COCTOSTHUSIM.

69.Pa3zmep u cocTaB aTOMHBIX SIIEP, MACCOBOE U 3aps0BOE YKCIA. DHEPrusl CBSI3U AAPa, SACPHbIE CUIIBL.

70. PaguoakTHBHOE U3JIyUYEHHE U €r0 BHU/Ibl. 3AKOHOMEPHOCTH alib(a, OeTa U raMma pacrajios.

71. 3akoH paguoakTuBHOro pacnaja. Ilepuon nonypacnana.

72. SlnepHbie peakuH, IEMHEIE SIePHBIE peakIuu. TepMOosIepHbIe PEaKITi.

73. Knaccudukanus 3JeMeHTapHbIX YaCTHILI, KBAPKHU.

74 .Buasl B3anMOIEHCTBUS dJIEMEHTAPHBIX YACTHII.

TumnoBsle 3aJaHus IS IPOMEXYTOYHON aTTeCcTaluu

1. Bo ckoisibko pa3 MII0THOCTH BO3/AYXa, 3aIIOJHSIIONIETO TOMEIIEHHE 3MMOM IIPU 3a/laHHOI TemMIieparype, O0bliIe ero MIOTHOCTH
JIETOM IIpU AaHHOMU TemmnepaType? J/laBiaeHue raza MOXHO CUUTATh OCTOSIHHBIM.

2. Ilpu mogpeMe BepToJieTa Ha HEKOTOPYIO BBICOTY OapoMeTp, HaXOSIIINIACS B €ro KaOHHe, M3MEHII CBOE MOKa3aHHe Ha HEKOTOPOe
3HaueHue. Ha kakoil BBICOTE JIETUT BEPTOJIET, €CIIM Ha B3JIETHOH ILIOLIajKe OapoMeTp MOKa3bIBall U3BECTHOE 3HaueHHe? Temneparypy
BO3/yXa CYUTATh IOCTOSIHHOW M U3BECTHOI.

3. Onpenenure yaenbHYIO TEITIOEMKOCTD IIPU MIOCTOSHHOM JIaBJICHUH KUCIOPOJA.

4. Kucnopon Maccoit M HarpeBaroT Ipy IMOCTOSTHHOM JaBiieHnd. HaganpHast u KoHedHast TeMiiepaTypsl 1aHbsl. OnpeaenuTs n3MEeHeHne
BHYTPEHHEH 3HEpIuy rasa.

5. UneanpHas TemioBas MalinHa, paboTtaroras 1o 1ukiay KapHo, coBepiiaet 3a 0JIMH UK HEKOTOpYHo paboty. Temneparypa
HarpeBarells 4 TeMIepaTypa X0J0AWIbHUKA U3BEeCTHBI. HalijuTe KOIMYecTBO TEIUIOTH, OTAaBaeMO€e MAIIMHOM 32 OUH UK
XOJIOAMIBHUKY.

6. JIBa paBHBIX OTPHLATENbHBIX 3aps/ia HAXOATCs Ha 33JaHHOM PAacCTOSHUU JPYT OT Apyra. Onpeaenure HanpsHKeHHOCTh M0 B
TOYKE, PaCIIOJIOKEHHOM Ha HEKOTOPOM PACCTOSHHUHM OT 3apsA0B.

7. C xakoi CKOPOCTHIO JOJDKEH ABUTATHCS NEKTPOH, YTOOBI €T0 UMITYJIbC ObLI PaBEH UMITYJIbCY (DOTOHA C 3aJJaHHOM AJTMHON BOJIHBI?
8. JiimHa BOJIHEI CBETa, COOTBETCTBYIOIIAst KpacHOi rpanuie Gpotoaddexra, st HEKOTOPOro MeTajlia, paBHAa HEKOTOPOH JUTHHE
BosHbl. Haiitn pa60Ty BBIXOJa DJICKTPOHOB U3 METaJllIa U MAKCUMAJIbHYIO CKOPOCTDH 2JICKTPOHOB, BBIPBIBAEMBIX U3 3TOT'0 METaJljla
CBETOM C 3aJaHHOM JJIMHOM BOJIHEL.

9. Kakoii u3oton obdpa3zyercst u3 Topust mociie 4eTsipex anbda-pacnagoB U IByX OeTa-pacrnagoB?

10. DHeprust cBsI3U SAApa, COCTOSAILETO U3 TPEX NPOTOHOB U YETHIPEX HEUTPOHOB, U3BeCTHA. ONPeNeNUTh MacCy HEHTPAILHOTO aToMa,
00J1a/1aT0IIET0 3TUM SIPOM.

6.4. Kputepun oneHuBaHus

Ha sk3aMeHe CTyJeHT NOIy4aeT OLEHKY:

«OTJIMYHO» — Pa3BEPHYTHI OTBET C IPHUMEPAMH U TIOSICHEHUSIMH Ha BCE TEOPETUUECKHE BOTIPOCHI OMJIETA, TIOJIHOCTHIO PEIIEHBI H
paciucaHbl 0 AeHCTBUAM Bee 3aJaull, yKa3aHHbIE B Ounere;

«XOPOILIO» — Pa3BEPHYTHII OTBET C IPUMEPAMH U MOSICHEHHAMH Ha BCE TEOPETUIECKHE BOIPOCH! OUIETa, OIMHOCTHIO PEllIeHA U
pacrmcana 1o JeCTBUAM XOTs ObI 0JJHA 3aJa4a U3 OuiieTa, TM0O0 MMOJHOE PelleHne IBYX 3aad U3 OWIeTa ¥ HeTIOJTHBIH OTBET Ha
TEOPETHYECKUE BOIIPOCHL;

«yIOBJIETBOPUTENEHOY - YETKUH JIOTHYHBIA OTBET HA TEOPETHYECKUE BOMPOCHI B OHMIIETE U JIIOOBIE IOTHYHBIE MOSCHEHNS IO 3a/1a4aM,
MO0 MOJHBII OTBET HA OJJUH TEOPETUUECKHUI BOTIPOC M PELICHNE OJHOM 3a1aun (dacTuyHoe (He MeHee S0% pelieHus 3a1a4u) itk
II0JTHOE B 3aBUCUMOCTH OT CJIOXHOCTH 331a4H), 1100 noytu nosnHoe (He Menee 80% penieHus Ui Kax 01 3a/1a4n) peleHne o0enx
3amad;

«HEYIOBJICTBOPHUTEIHLHOY - BHIONHEHHE MeHee 50% 3amaHuii, yka3aHHBIX B OWIieTe, 32 ICKIIOYCHUEM CIIyJaeB MOYTH ITOJTHOTO (HE
Mmenee 80% pelreHus 1 KaKA0H 3a1aun) pemeHns o0enx 3aaad.

7. YHEBHO-METO/MYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMennyemas 1urepatypa

7.1.1. OcHoBHasi TUTEPaTypa
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ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |CuByxuH . B. O0muil kype ¢puzuku: yuebHoe mocodbue aist By30B: B 5 Tomax ToM 3:|Mocksa : 9bC
JNEKTPHYECTBO Wznatenbckas
(https://znanium.com/catalog/document?id=303207) ¢bupma "duznko-
MaTeMaTHIecKast
mureparypa" (OU
3MATIJIUT), 2015
JI1.2 |CaBenbes U. B. Kypc dusuxu. B 3 1. Tom 2. Dnexrpudecto. Kone6anus u Bonusl. |Cankr- I[lerepbypr | 3BC
BonHoBas ontuka : JIannp, 2022
(https://e.lanbook.com/book/184164)
JI1.3 |Casenses U. B. Bounnbl. OnTuka Cankrt- [lerepOoypr | 3BC
(https://e.lanbook.com/book/187737) : Jlanb, 2022
JI1.4 |CaBenseB U. B. MonekyssipHast GU3HKa U TEPMOTHHAMHKA Camnkr- [Terepoypr | OBC
(https://e.lanbook.com/book/187739) : Jlann, 2022
JI1.5 |Xaiikun C. 3. ®dusnyeckre 0CHOBbI MEXaHUKHU Camnkr- [TerepOypr | OBC
(https://e.lanbook.com/book/210170) : Jlanb, 2022
JI1.6 |Casenses U. B. KBanroBas ontuka. AToMHas ¢pusnka. Ou3uka TBEpAOro Tena. Canxrt- [TerepObypr | 3OBC
®duzrka aTOMHOTO SI/Ipa U AJIEMEHTAPHBIX YaCTHUI] : Jlans, 2022
(https://e.lanbook.com/book/210611)
7.1.2. lonoiHUTEIbHAS JIUTEPATypa
ABTOPBI, COCTaBUTENIN 3arnaBue W3natensctBo, rog| Pecypce
JI2.1 |Margees A. H. DIEeKTPHUUYECTBO U MarHETU3M: ydeOHOe mocoOue Uit By30B Mocksa : Beicmmas
mKkosa, 1983
JI2.2 [Matsees A. H. MonexynsipHas Gpusuka: yueGHOe ocobue Ui CTYACHTOB By30B Mocksa : OHHKC ,
2006
JI2.3 |I'puropses 10. M., ®duznka aTOMa U aTOMHBIX SIBIICHUH: ydeOHOe mocooue Mockaa : 9BC
Keruxun U. C. (https://biblioclub.ru/index.php?page=book&id=457657) @usmatiut, 2015
J12.4 |JlanncGepr I'. C. Onruka: yyeOHOe nmocobue Mockaa : 3BC
(https://biblioclub.ru/index.php?page=book&id=485257) ®usmariaut, 2017
JI2.5 |Kanmamaukos H. I1., O6mas ¢pusuka. COOpHHK 3aJaHUI U PYKOBOJICTBO K PEIICHUIO Camnkr- [Terepoypr | OBC
MypasbeB-Cymupros C. [3agau: yueOHOE mocobue : JIanb, 2020
C. (https://e.lanbook.com/book/130574)
J12.6 |Kanamuukos C. T'. OnexTpuuecTBo: yueOHOe nocobue Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=83226) ®usmaraut, 2004
JI2.7 |Crpenkos C. I1. MexaHuka: yaeOHHUK Camnkr- [Terepoypr | OBC
(https://e.lanbook.com/book/206291) : JTanb, 2022
JI2.8 |lmonbsckuii J. B. BBeneHue B aTOMHYIO (GU3UKY Camnkr- [Terepoypr | OBC
(https://e.lanbook.com/book/210398) : JTanb, 2022
JI2.9 |Kanamnukos H. I1., [MpakTuKyM MO pEIICHUIO 3314 Mo 00IeMy Kypcy GpH3HKH. Cankr- [TerepOypr | OBC
KoxxeBaukos H. M., Komebanus u BoHBL. OnTHKa : Jlanp, 2022
Kotsipiio T. B., Crmpun |(https://e.lanbook.com/book/211400)
I.T.
JI2.10 [Ky3nenos C. U. Mexanuka. MonekynspHas ¢usuka. TepMmoanHamuka Cankr- [TerepOypr | OBC
(https://e.lanbook.com/book/211460) : Jlanb, 2022
JI2.11 [Kanamaukos H. I1., [MpakTukyM No perieHuro 3a1a4 no oomemy kypey pusuku. OcHoBbl |CankT- [TerepOypr | 3bC

Koxepnukos H. M.,
Kotsipno T. B., Ciupun

I.T.

KBaHTOBOM (u3uku. CTpoeHue BemecTsa. ATOMHas U sifepHas
¢usuxa
(https://e.lanbook.com/book/211592)

: Jlann, 2022
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ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, Ton| Pecypc
JI2.12 [Axcenona E. H. O6mas ¢pusuka. Konebanus u BoHBI (I71aBbI Kypca) Cankr- [lerepOypr OBC
(https://e.lanbook.com/book/212678) : JTanb, 2022
JI2.13 [Axcenona E. H. O6mas ¢puzuka. MexaHuka (TaBbl Kypea) Cankr- [lerepOypr OBC
(https://e.lanbook.com/book/212681) : JTanb, 2022
JI2.14 | Axcenosa E. H. Oomas ¢usuka. OnTrka (T7IaBbI Kypca) Cankrt- [lerepOypr | OBC
(https://e.lanbook.com/book/212684) : Jlans, 2022
JI2.15 |Axcenona E. H. O6mas ¢pusuka. TepMmoruHaMuKka u MoJekyisapHas ¢pusuka (rmassl  |Cankt- [TerepOypr | OBC
Kypca) : JIanb, 2022
(https://e.lanbook.com/book/212687)
JI2.16 | Axcenosa E. H. Oomas puzuka. DNEKTPAIECTBO U MarHETU3M (TJIaBBI Kypca) Cankrt- [lerepOypr | OBC
(https://e.lanbook.com/book/212690) : Jlanb, 2022
JI12.17 |Kanamuukos H. I1., [IpakTuky™M no perieHuro 3a1a4 odero kypca gusuku. Mexanuka |Cankt- [lerepOypr 3BC
Koteipio T. B., Kycros |(https://e.lanbook.com/book/212900) : JTanb, 2022
C.JL.,CoupunI'. T.
JI2.18 |Kum [I. Y., Maxpo W. T'.,|®usuka. Mexanuka. Kypc nekuuii ¢ npumepamu petieHus 3a1a4 Camnkr- [TerepOypr 3BC
Jlesut 1. Y. (https://e.lanbook.com/book/223532) : JTanb, 2022
7.1.3. MeTonnueckue pa3pabdoTku
ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
JI3.1 |Becconos A. A. JlaGopaTopHBIi NPaKTHKYM 110 MeXaHUKe: yaeOHoe mocodne YensOUHCK : 3BC
(http://library.csu.ru/rbooks2/view2? YenstOuHCK Ui
code=local/007688/bessonovaa) rOCYIapCTBEHHBIH
yHuBepcuter, 2008
J13.2 | Tpodumon B. T'., JlabopaTopHbIii MPAKTHKYM IO ONITHKE: YueOHOe mocodue YensOuHCK : 9BC
Becconos A. A. (http:/Nibrary.csu.ru/rbooks2/view2? YensOuHckuit
code=local/007686/trofimovvg) rOCyIapCTBEHHBIH
yHusepcurert, 2008
JI3.3 |Becconos A. A. MexaHHKa: KOHCIIEKT JICKIUH YenaOuHCK : 9BC
(http:/Nibrary.csu.ru/rbooks2/view2? W3natenpcTBO
code=local/007753/bessonovaa) YenstOuHCKOTO
rOCyJapCTBEHHOT O
YHUBEPCHTETA,
2013
JI3.4 |Becconos A. A. JlaGopaTopHBIii MPAKTHKYM 110 MOJIEKYJISIPHOH QH3HKE YensOMHCK : 9BC
(http:/Nibrary.csu.ru/rbooks2/view2? W3naTenpcTBO
code=local/007707/bessonovaa) YenssOuHCKOTO
rOCYIapCTBEHHOT O
YHHUBEPCHUTETA,
2015
JI3.5 |byuensuukos B. /1., JlaGopaTopHbIii IPAKTHKYM IO Kypcy "DIEKTPUYECTBO U YensOMHCK : 9BC
Epernosa O. B. maraetm3M". Y. 1: yaeOHOe mocoOue IS CTYIeHTOB (PU3NIECKIX [Yensabunckuit
CHELUAIbHOCTEH YHUBEPCUTETOB roCyJapCTBEHHBIN
(http:/Nibrary.csu.ru/rbooks2/view2? YHUBEPCHTET],
code=local/200109n0152/buchelnikovvd) 2001
JI3.6 |byuensuukos B. 1., JlaGopaTopHBIii MPaKTHKYM I10 Kypcy "DIIeKTpUYeCTBO U YenstOuHCK : OBC
Epernosa O. B. MarHetusm". Y. 2: yueGHOe mocodue [YensOunckuit
(http:/Nibrary.csu.ru/rbooks2/view2? rOCyIapCTBEHHBIH
code=local/200208n0188/bu_ii) YHHBEPCHUTET],
2002
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ABTODBIL, COCTaBUTEIH 3arnaBue W3znarensctBo, rox| Pecype
JI3.7 |BecconoB A. A. Beenenue B 1a60paTOpHbIH NpakTUKYM 110 (U3UKE: yueOHOE YensaOUHCK : 9bC
nocobue Jisi By30B [YensOunckuit
(http://library.csu.ru/rbooks2/view2? roCyIapCTBEHHBIN
code=local/200401n0063/bessonovaa) YHHUBEPCHUTET],
2003
JI3.8 |Capuna M. II., XonsBko [BoiaHOBas ¥ KBaHTOBAsI ONITHKA: yueOHOE 1ocobue HoBocubupck : 9bC
B. H. (https://biblioclub.ru/index.php?page=book&id=576508) HoBocubupckwuii
roCyJapCTBEHHBIN
TEXHUYECKUH

yHUBepcurer, 2019

JI3.9 |lupanumBunm 1. A., |DnekTpudecTBO U MarHETHU3M Cankr- [TerepOypr 9BC
[MManaruna E. B., (https://e.lanbook.com/book/209804) : Jlans, 2022
Kansesa H. A., I[Tonkosa
E. A.
JI3.10 |bpayn A.T'., JleeutrHa |ATOMHas U siaepHast Gpusnka. DIeMEHTHI KBAHTOBOW MEXaHUKH. Mocksa : OO0 9BC
nr. IMpakTukyMm: yueObHOe mocobue "HayuHo-
(https://znanium.com/catalog/document?id=433203) M3aTeNbCKUM
uentp MHOPA-
M", 2024
JI3.11 |bonnmapes b. B., Kypc obmeii pusuku B 3 k. Kaura 1: Mexanuka: yueOHUK Ui By30B|Mocksa : FOpaiir, 9BC
Kanamuukos H. I1., (https://urait.ru/bcode/532493) 2023
Crupun I'. T'.
JI3.12 |[bonnapes b. B., Kypc o6mieii ¢puzuku B 3 ka. Kuura 2: sanexTpoMaraeTism, ontuka, |Mocksa : FOpaiir, 9BC
Kanamnuxos H. IT., KBaHTOBas (pu3uKa: ydeOHUK IS BYy30B 2023
Crmpun I'. T (https://urait.ru/bcode/532032)
JI3.13 |bonnapes b. B., Kypc o6mieii ¢pusuku B 3 kH. Knura 3: repmMoinHaMuka, Mockga : FOpaiir, 3BC
Kanamraukos H. I1., cTaTucTH4eckas pU3nKa, CTPOCHUE BEIIeCTBA: yUeOHUK 1 By30B (2023
Crupun I'. T (https://urait.ru/bcode/532034)

7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTd ""UHTepHeT"

D1 |Jlans [DnexTpoHHBIH pecypc] : ameKTpoHHO-0nbIHoTeHas cuctema (OBC) / m3marenscrso Jlans http://e.lanbook.com/

32 |HOpaiit [DnekTponubIil pecypc] : anekTponHo-0ubnoreunas cucrema (OBC) / uzaatenscto FOpaiit. https://biblio- online.ru

D3  |VuuBepcuTeTcKas OMOIHOTEKA OHIAWH [DIEKTPOHHBIN pecypce] : aneKkTpoHHO-0ubmoTeynas cucrema (O6C) / 000
Jupexrtmenua [Tabmummmar. http://biblioclub.ru/

D4 |Znanium.com [DneKTpoHHBIH pecypc] : anekTpoHHOo-0nbaroTeuHas cucrema (OBC) / HayuHo-u3natenbCKuii eHTp
VHOPA-M. http://znanium.com

35 [YuebHo-merommueckuii caiit «IIpenonasarensim u cryaeHtam» http://teachmen.csu.ru

D6 |Hayumnsle u HayaHO-TIONyIIsipHEIE Jekmuu http://elementy.ru

37 |Hayunas snekrporHas oubmnoreka Poccuiickoit Akagemun Hayk http://www.elibrary.ru

7.3 llepeuenb nHGPpOPMANMOHHBIX TEXHOJIOTHA

7.3.1 IlporpaMMHoe o0ecnieyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

MS Office365

7.3.2 TIpodeccuonasibHbIe 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnekTpoHHBII KaTanor HaydHo# Onbmorexu Yenl'Y [DnekTpoHHbIH pecype] : 6a3a nanubix / Yenso. roc. yH-T. — YensouHck, 1992.

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKHU POCCUN
\)} DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUYPEKICHHUE BBICIIET0 00pa30BaHUsL

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

Pabouas nporpamma nucuuminasl "du3uka' Mo HanpaBIeHHIO NOATOTOBKY (crnenuaibHoct) 22.03.01
"MatepranoBeieHIe ¥ TEXHOJIIOTHH MaTepHaoB" HanpaBIeHHOCTH (Tpoduimto) OU3NKO-XUMHUS IIPOLECCOB U MaTepHAIOB ctp. 20
OI'BOY BO «Henl'V»

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaiist
American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. aurir. — Pexxum 1ocTyIa: TOIBKO U3 CETH YHUBEPCUTETA. —
TeKcT : 2IeKTPOHHBIH.

3. Web of Science : mynsTuancunmmHapHas peepatiuBHas 6a3a JaHHbIX / Kommanus Thomson Reuters. — Pexxum goctyma: ast
3apeructpup. noib3osareneil Uenl'V. — TeKCT : 31M€KTpOHHBIN.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. aurit. — Pexwum poctyma: st
3apeructpup. noib3osareneil Uenl'V. — TeKCT : 3MeKTPpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — £I3. auri. — Pesxxum goctyma: 1yist 3apeructpup. nons3osareneit Yenl'Y. —
TekcT : 2NMeKTPOHHBIH.

6. KOHCITEKTHI JIEKIHI ¢ IEMOHCTPAIMAMK M BUPTYaILHBIMU 1TaOOPaTOPHBIMH dKCIIEpUMEHTaMu Ha caiite http://teachmen.ru

8. MATEPUAJ/IbHO-TEXHUYECKOE OBECIHHEYEHHME JUCITUIIJIMHBI (MOAY JIs1)

Jis peanu3anyy AMCLMIIMHBI UCTIONB3YIOTCSA ydeOHbIE ayAUTOPHHU AJIS IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA, TPAKTUYECKUX
3aHATHH, TPYIIOBBIX U MHIUBHYaIbHBIX KOHCYJIbTAIIMN, TEKYILEr0 KOHTPOJIS U IPOMEXKYTOUHOM aTTECTALlUH, a TAKXKE TOMEIICHHS
IUTSL CAMOCTOSITENBHO paboTHL. YueOHbIe ayJUTOPHH YKOMIUIEKTOBAHEI CIIEINAT3UPOBAHHON MeOETbI0 I TEXHHIECKUMU CPEICTBAMH
00y4eHHs - MyJIETHMEIUHHBIM 000pyIOBaHUEM (IKpaH, HOYTOYK, POEKTOP, KOJIOHKH).

Jnst mpoBeAeHNS 3aHATHIA JISKIIMOHHOTO THIIA MTPEAIaraloTcs Habopbl JEMOHCTPAIHOHHOTO 000PYIOBaHHS H YIEOHO- HATJISIAHBIX
rocoOuii (MybTUMEIUIHBIC IPE3CHTALINH).

JlaGopaTopHbIe 3aHITHS POBOAATCS B yueOHOM JlabopaTopuu 00IIei 1 PUKIaTHON (PU3UKH, OCHAIICHHOW HEOOXOIMMbIM
00opyoBaHHUEM, IIepedeHb KOTOPOTo NIPUBEJICH B IaCIIOPTE J1abOpaTOpUU.

Hcnonb3yercs 21eKTpOHHbII YnTaNIBbHBIHN 3211 HayuyHOU Onbimoteku Yenl'Y (ayauropus 206) U1 caMOCTOSATENLHOM pabOTHI CTYCHTA,
OCHAIIEHHBIN IepCOHATFHBIMIA KOMIIBIOTEPAMHU, MYJIbTHMEINITHON anmapaTypoil. B ayauropun obecniedeH OCTYI K pa3uIHON
CIPaBOYHOH JIUTEpATYypE, SHIMKIONEIUAM, ONOINOrpadMueCKUM U MOJIHOTEKCTOBBIM 0a3aM J1aHHBIX, HH()OPMALIMOHHBIM pecypcam
«HTepHeTY.

9. METOAUYECKHUE YKA3ZAHUWS JJIS1 OBYYAIOIIUXCS IO OCBOEHUIO JTUCHUILIIMHBI (MOY JIST)

OcBoeHne cosiepkaHus yaeOHOH AUCIUILTHHBI «PH3MKay» OCyIIeCcTBIsIEeTCS Ha JIEKINAX, IPAKTHYESCKUX 3aHATHAX U B IIpoIIecce
CaMOCTOSATENbHON YueOHOH NeaTeIbHOCTH CTYICHTOB.

JleKIIMOHHBIE 3aHATHS 00€CIEYNBAIOT TEOPETHUECKOE H3YUCHUE TUCIUILTHHBI. OCHOBHBIMH METOaMHU O0YUCHUS SBILIOTCS
nH(OPMALOHHO-00BACHUTEIbHBII U TpoOIeMHbIH. Ha neKkuusIx u3naraeTcs OCHOBHOE COZlepKaHUe TeM IIPOrpaMMBl, IPOBOAUTCS
aHaJIN3 OCHOBHBIX ITOHATHH M PACCMAaTPHBAIOTCS TIPUMEPBL.

JleKMOHHBIH MaTepual SBISETCS BaXKHBIM, HO HE €JUHCTBEHHBIM JUIs YCBOCHHUS yueOHOH nuciuunbl. Ero obs3aTensHo
HEoOXOAMMO JOTONHUTH MaTePHAIOM OCHOBHOI! U TOTIOTHUTEIBHOM JIUTEPATyphI IO TEME.

Ocoboe BHUMaHUE B TEUEHHE CEMECTpa ClIeyeT 00paTUTh Ha BHIIIOJIHEHHE PadoT J1a00paTOPHOTo MPaKTHKyMa: HEIOMYCTUMBI
HPOIYCKU Ta00PaTOPHBIX PaboT O3 yBaXKUTEIbHOI MPHINHEL.

ITpu BO3HUKHOBEHHH BOIIPOCOB 110 TeMaM, BEIHOCUMBIM Ha CPC, crienyeT oOpaTUThes 3a KOHCYJIbTalluel K MPenoaaBaTeio,
BeyIeMy JICKIIHOHHBIE 3aHATHS. [Ipy BOSHUKHOBEHNH 3aTPyJHEHIH B TOHUMAHUN MaTEMaTHUECKOTO ammapara (GU3NKHA ClIeIyeT
00paTUThCS K COOTBETCTBYIOIUM y4eOHUKAM II0 KypCY BBICIIEH MaTeMaTHUKH.

BakHBIM MOMEHTOM IIPH W3YYIEHUH JIF000H MUCIUIINHEI ABISIETCS OpTaHMU3aIIsI CaMOCTOSATENIbHON paboTsl. [1pn ocBoeHNN
Martepuasa He ClIeyeT CTPEMUThCS K MEXaHUUECKOMY 3allOMHUHAHMIO IPUBEACHHBIX ONpeieNeHnil, OpMYIUPOBOK U TOJIOKEHHH,
eciu TpeboBaHA K Bam IpsiMo He yKa3bIBaroT Ha 3T0. BrionHe 3¢)(ekTHBHOM MOXKET OKa3aThCs IOIBITKA ITOHATh CYTh SBIICHH,
BBIPAa0OTaTh CBOE OTHOLIEHHE K HEMY, OIIMPAsACh Ha MaTepuall, CoAep Kaluiica B peKOMEHI0BaHHOI nuTepartype. Tawke
pPEKOMEHIyeTCsl pABHOMEPHO PACIIPE/ICNATh HArPY3Ky CaMOCTOSTEIILHOTO O0OYUCHHUS B TCUCHHE CeMeCTpa.

B ciydae mpuMeHeHuUs pu 00y4eHUH AUCIUIUIUHBL YJIEKTPOHHOTO 00yUYEHUsl, AUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOT Ul
obmeHre 00yJaromuXCst ¥ IPEToAaBaTelst OCYIIECTBICTCS B PEXKIME PeaTbHOTO BPEMEHH (OHIAifH-TIeKIN (BeOMHAPEI), YaTHl,
BHJIC0-KOH(EPEHIINH U JIP.) UIIH OTIO0KEHHOTO BpeMEHH (CHCTeMa TucTaniionHoro ooy4denus Moodle, MS Office365, dopymsr,
SNIEKTPOHHAS MOYTA U JIp.).

ITpu 00y4yeHny MHBAIUIOB U JHI[ ¢ OTPAHUYCHHBIMHI BO3MOXHOCTSIMHU 3/I0POBBSI JJIEKTPOHHOE 00y4eHHe, TUCTAHIIMOHHbIE
o0OpazoBaTeIbHbIE TEXHOJIOTHU NPEIYCMaTPUBAIOT BO3MOKHOCTh NIpHeMa-Tiepeaadn HHPOPMAIUY B JOCTYIHBIX Ul HUX (opMax.
Peanm3anyst TUCIUILTHHBI ¢ IPEMEHEHHEM 3JIEKTPOHHOTO 00YUYEHHs, TUCTAaHI[HOHHEIX 00pa30BaTeNbHEIX TeXHOIOTHI (nanee — D0,
JOT) ocymecTBusieTcs: HA OCHOBaHUHU «I10JI0XKEHHSI O peai3allii OCHOBHBIX U JIONOJTHUTENBHBIX 00pa30BaTebHBIX IPOTPaMM C
HIpPHMEHCHHEM 3IIEKTPOHHOTO 00YYeHNUS U TUCTaHIIHOHHEIX 00pa30BaTENbHEIX TEXHOJIOTHIT B (peiepaTbHOM TOCyIapCTBEHHOM
010KeTHOM 00pa30BaTEILHOM YUPEXKICHUH BRICIIETO 00pa3oBaHus «HemsI0MHCKUI rocy1apCTBEHHBIN
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yHHBepcuTeT», «[lonoxeHuns o nopsiike 3auera 00y4aroIMMHCS 0 OCHOBHBIM IPO(eCCHOHAIBHBIM 00pa30BaTEeNIbHBIM IIPOrpaMMaM
Beiciiero oopazoBanus B PI'BOY BO «Uenl V» pe3ynbTaToB OCBOCHHS B OPraHU3aLUAX, OCYIIECTRISIONINX 00pa30BaTeIbHYIO
JIeSITeIbHOCTh, YUeOHBIX MPEIMETOB, KYpCOB, IUCIMIUIMH (MOJyJIei), IPAKTUK, TOTOJHUTEIBHBIX 00pa30BaTeIbHbIX IPOrPaMM»
ITOCPEJICTBOM 3JIEKTPOHHO HH(pOpMalnoHHO-00pa3zoBarenbHoii cpeabl PIBOY BO «Uenl Vy». B HCKITIOUUTEIBHBIX CITyqasx
(popec-maxop u T.11.) pu peanuzanny odbpa3oBaTeNbHO AeaTenbHOCTH ¢ ipuMeHenueM 30, JIOT MoryT npuMeHsTh KOMIIOHEHTHI, HE
BXOJISIIIME B IIepeueHb IEKTPOHHOH HHPOPMALMOHHO- 00pa30BaTeNIbHOM Cpe/Ibl.

10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMMUCH C UHBAJIMJHOCTBIO U
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMMU 31I0POBbA

OcBOCHHE TUCHIUILIMHBI HHBAJIHIAMH U JIUI[AMHU C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 3[I0POBbsI OCYILECTBISETCS C UCTIOIb30BAHUEM
CHeLHAJIbHBIX TEXHHYECKMX CPEACTB M AaCCHCTHBHBIX HMHGOPMAIMOHHBIX TEXHOJOTHH, MPEAOCTaBIseMBIX PecypcHBIM
y4eOHO-METOTUYECKUAM IIEHTPOM 10 OOYYCHUIO MHBAIHJIOB U JIMI] C OTPaHHICHHBIMUA BO3MOXHOCTSAMH 370poBbs Yenl'V 1o 3ampocy
00yJaroIerocs.

1. MoOuibHbIE CTIeIMATbHbIC TEXHUUSCKUE CPEICTBA TS JIUI C HApYIICHUSMHE 3PEHHS: MOPTATHUBHBIN KOMIIBIOTEP C BBOIOM/BBIBOIOM
mpudTom Bpaiiis ¢ cuaresatopom peun «EIBraile-W14J G2»; HoyrOyku ¢ mporpaMMHoii akpantoro poctyna NVDA; anekTpoHHbIe
YBEJIMUYMTENH VIS yIAJIEHHOTO IPOCMOTPA; BUICOYBSIMYUTEIN TOPTATUBHBIE; TH(IIOIIIeep; H(POBEIC TUKTO(DOHBI.

2. MoOuspHBIe CrelMaNtbHble TEXHUIECKHE CPEACTBa JUIA JIMIl ¢ HApYIICHUSAMH CIIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO IIOJISI CO
BCTPOCHHOH coBMecTUMOCThI0 ¢ FM-ycrpoiictBamu; paguoxiaccel «CoHer-PCM» ¢ nepemaTdMkoM, 3ayLIHBIM HHIYKTOPOM U
WHIYKIUOHHOW TIeTNel; cucreMa MH(OpPMAIMOHHAs IS cradocibplamuX nepeHocHas «Mcrtok» A2 co BCTPOEHHBIM ILUIEEPOM —
3BYKOBBIM HH(OPMATOPOM; TOKyMEHT-KaMepa; IporpaMMHUpyeMbIe CITyXOBBIC alapaThl HHANBHAYAIEHOTO ITOJIb30BAHMUS.

3. AccuctuBHble HH()OPMAIMOHHBIC TEXHOJOTHH: MPOrPAMMHOE OOecreueHne SKpaHHOro moctyna ¢ cuHTe3oM peun NVDA,;
HPOrPaMMBI 3KPaHHOTO YBEJIHYCHHS; IIPOrPaMMBI PEYEBOTO CHHTE3a AJIsI KOMITBIOTEPOB H HOYTOYKOB; IPOrPaMMEBI PEYeBOr0 CHHTE3a
JUTSL MOOMJIBHBIX YCTPOMCTB; SKpaHHas KIIaBHATYpa; SKpaHHAS JIyTIa.

Ilpr HeoOXOAMMOCTH Ui OOYYaroMXCs € HapyLICHWSIMH 3pCHUs Ha pabodux MecTax Ul IPOBEACHMS NPAKTHYCCKUX WIIH
a00paTOPHBIX 3aHITUH YCTaHABIMBAETCS CIIEIMajIbHOE MporpaMMHOe obOecredyenue (mporpamma peueBoi Hauranuu NVDA,
peYeBBIC CHHTE3aTOPBI, SKPaHHBIC JIYIIbI).

B yueOHble aymuTopuu oOecreynBaeTCs OCCHPENATCTBEHHBIA JOCTYN JUIsl OOYYAOIIMXCS HMHBAIHAOB U OOyYaroIUXCs C
OTpaHUYECHHBIMH BO3MOXKHOCTSMH 3[0pOBbsS. B KaxIol ayauropuu, rae oOy4daloTCs WHBAIWABI W JIHIA C OrPaHUYCHHBIMH
BO3MOKHOCTSIMH 370POBBSI, IPETyCMaTPUBAETCSI COOTBETCTBYIOIEE KOIMIECTBO MECT UL OOYUArOMIMXCS ¢ YIeTOM HapyIIeHHH HX
3JI0POBBSL.

J7st oCBOSHUS TUCHUTUIMHBI HHBAJIHUAAM U JIUIIaM C OTpaHHYEHHBIMH BO3MOKHOCTSIMH 3I0POBBSI IIPEIOCTABIISETCS IOCTYI K EYaTHBIM
HCTOYHUKAM, UMEIOLIUMCS B Hay4HOI Oubimorexe Yenl'Y, ¢ mOMOLIbIO CHIEHUANIBHBIX TEXHUYECKUX CPEZCTB; TOCTYII K AJIEKTPOHHBIM
WCTOYHHMKAM, TMpPEACTaBICHHBIM B (OpME DICKTPOHHOTO JOKYMEeHTa B (QoHme HayyHoid OuOmmorekn Yenl'V wmm
3HCKTpOHHO-6I/I6HI/IOTC‘iHle CHUCTEMAX, C NMOMOLIBIO CIICHUAJIBHBIX TCXHUYCCKUX H IMPOrpaMMHBIX CPEACTB (pa6oqee MECTO IJId
HE3psYero IOJIb30BaTels C IpOorpaMMHBIM obOecredeHHeM dKpaHHoro joctyma ¢ cuntesoMm peun NVDA, pabouee mecto ¢
KOMIIBIOTEPHBIM POJUIEPOM U KiaBuaTypoil Clevy ¢ 00bIiMy KHONKAMHE | C pa3IelSIOIei KIIABUIIH HAKIIAIKOMN ).
yl{e6H0'MCTO,Z[I/I‘lCCKI/IC MaTepualibl OJs 06yl{a}01u1/1xc51 U3 YucJia UHBAJIMAOB U JIML] C Or'paHUYCHHBIMU BO3MOXXHOCTAMH 3J0POBbs
MPEIOCTABISIIOTCS B JOpMax, aIalTUPOBAHHBIX K OTPAHUYEHUSIM UX 3I0POBbS M BOCTIPHUATHS HHPOPMAIIUU:

s nun ¢ HapyIeHUusIMU 3pEeHHUs:

- B IIEYaTHOH (hOpMe YBEITMIECHHBIM IIPUPTOM,

- B ()OpMeE 3IIEKTPOHHOTO JOKYMEHTa,

- B opme ayauodaiina,

- B meyaTHOM opme mpudrom bpaiins.

J3st e ¢ HapyIeHUsIMA CITyXa:

- B IeyaTHOM (opme,

- B (popMe DIIEKTPOHHOTO TOKYMEHTA.

Jlist a1 ¢ HapyIIEHUsIMU OTIOPHO-ABUIATENBHOIO amapara:

- B IIEYaTHOH (opme,

- B (hopMe DIEKTPOHHOTO JOKYMEHTa,

- B hopme ayauodaiina.

JlaHHBIH TTepedeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHI'€HTA 00yJaroLIuXcsl.

JInst ’HBaJIMIOB U JIUII C OTPAaHHYCHHBIMU BO3MOYKHOCTSIMH 3[I0POBbSI OCBOSHHE JUCIUIUIAHBI MOXKET OBITh YACTHYHO WITH MOJTHOCTHIO
OCYILECTBICHO C HCIOJIb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTE/IbHBIX TEXHOIOTHIA.

[pu npoBeeHUN TPOLIE Ty Pl OLICHUBAHUS PE3YIIbTATOB O0YUSHHUS MHBAUIOB H JIMI] C OTPaHMICHHBIMU BO3MOYKHOCTSIMH 3JI0POBbSI 11O
JUCHUIIIIMHE O6eCHC‘{I/IBaeTCH BBIIIOJTHCHUE CIICAYIOIIUX JOIIOJIHUTCIBHBIX Tpe6OBaHHﬁ B 3aBUCUMOCTU OT HHIAWBUAYAJIBHBIX
0COOEHHOCTEH, 00yJarouXCs:

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKHU POCCUN
\)} DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUYPEKICHHUE BBICIIET0 00pa30BaHUsL

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

Pabouas mporpamma nucuuminasl "@u3uka' Mo HanpaBIEHUIO TOATOTOBKY (crienuaibHoct) 22.03.01
"MatepranoBeieHIe 1 TEXHOJIIOTHH MaTepHaioB" HanpaBlIeHHOCTH (TTpoduinto) OU3NKO-XUMHUS IIPOLECCOB U MaTepHAIOB cTp. 22
OI'BOY BO «Henl'V»

a) JocTyImHask popMa MPeTOCTABICHIS HHCTPYKIUH MO TOPSIKY MPOBEACHHS MPOIEYPhI OlleHUBaHuUs (YCTHO, B MUChMEHHOIT (hopme,
B MHCbMEHHO# opme mpudTom Bpaiins, yCTHO ¢ HCIIOIB30BaHUEM YCIYT CYpIOTIEPEBOIUHKA);

0) moctymHas (opMa MPeNOCTaBICHHS 3aJaHUil OLICHOYHBIX CPENCTB (B MEYaTHOH (opme, B TEYaTHOH (opMe yBEIUUCSHHBIM
mpudTom, B nedatHot popme mpudrom bpaiins, B hopme 3IeKTPOHHOTO TOKYMEHTA, 331aHHS 324U THIBAIOTCS] ACCUCTEHTOM, 3aaHHs
MIPEJOCTABISIIOTCS C UCIIOIB30BAaHUEM CYpPJIOTIEPEBO/IA);

B) goctymnHas (opMa MpepoCTaBlICHHsS OTBETOB Ha 3amaHus (MUCBMEHHO Ha OyMare, HaOOp OTBETOB Ha KOMIBIOTEPE, MHUCHMEHHO
upudToM Bpaiins, ¢ HCmoib30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

Ipu npoBeieHUU MPOLIEAYPHI OLICHUBAHUS PE3YAbTATOB 00YUCHHSI WHBAJIH/IOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3JIOPOBBSI
IIpeycMaTprUBaETCs UCIIOIb30BaHNE TEXHUIECKHUX CPE/ICTB, HEOOXOINMBIX MM B CBSI3H C MX HHIUBHIYaJbHBIMH OCOOCHHOCTSAME. DTH
cpeacTBa MOTyT OBITh IpetocTaBiieHbl Uenl Y 1M MOTYT UCIIOJIb30BAThCS COOCTBEHHBIE TeXHUUYECKHE cpencTBa. [Ipu HeoOxonumMocTi
MHBAJMAAM U JIUIaM C OTPAaHWIEHHBIMU BO3MOYKHOCTSIMHU 3JJ0POBbS IPEAOCTABIISETCS JOMOJHUTEILHOE BPEMS IS HOATOTOBKH OTBETA
Ha 33JIaHus, POLIEAypa OLICHUBAHUS PE3yIbTATOB O0YUCHHUS MO JUCIMIUTHHE MOKET POBOJIUTHCS B HECKOJIBKO ITATIOB.

[IpoBenenue mpoueaypsl OLCHUBAHUS PE3yAbTATOB OOYUSHHS MHBAIWAOB M JIMI C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3]10POBBS
JIOITyCKAaeTCs C UCIOJIb30BaHUEM AUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA.

© ®I'BOY BO «Henl'V»




22.03.01 MarepunajioBeieHHe W  TEXHOJOTHHM MAaTEPHAJIOB, HANPaBJIEeHHOCTHL  (MPodmiIb)
«DU3UKO-XUMHUA NPoleccoB U MaTtepuanoB», PIIJl mo qucunmiune «®usuka», 2024 rox nadopa,
ouHasi popma o0yueHus1

[IpopekTop no yueOHO paboTe yTBepxkaeHo 21.02.24 A.A. Canamaros

Y4eHbIM coBeTOM (pr3nueckoro hakyinbTeTa

[Iporokon 3acemanus Ne 08 ot 25.01.2024

[Ipencenarens YueHoro cosera

(buzugeckoro pakyinbTeTa COTJIACOBaHO M.A. 3arpeOun

3acenanuem kadeapnl o0lIel U TeopeTHYECKOol (PU3NKH

[Iporokon 3acemanus Ne 05 ot 18.01.2024

3aBenyromuii Kapeapoin COTJIaCOBaHO A.E. Maiiep
ABTOpHI (COCTaBUTEIIN) A.E. Maiiep
A.A. DGens

CTpykTypa paGoueii nporpaMmbl cooTBeTcTBYeT npuka3sy pekropa ®I'BOY BO «Ueal'¥V» ot «13»
anpeist 2021 r. Ne 247-1



