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1 HEJIb M 3AJJAYH OCBOEHUS JUCHMIIIAHBI

Heap ocBoeHust guciuiuiiHbl «®Du3uka» — TOATOTOBKA CTYACHTOB, OOyYarommxcs IO
CIEIUANTBHOCTH «XUMHUYECKash TEXHOJIOTHUS», K PEIICHHUIO 33134 MPO(ECCHOHATBHON IEATEIIbHOCTH, a
TaK)Ke M3YYCHHE CTyJIEHTaMHU Hanboyiee OOIUX CBOMCTB M 3aKOHOB CYIIECTBOBAHUS MaTepHu, Gopm ce
IBIDKEHUS, oOecriedeHne (yHIaMEHTaIbHONH (M3MYECKOH MMOJITOTOBKH, ITO3BOJIIONICH Oymymum
0akayiaBpaM OpPUEHTUPOBATHCS B HAYYHO-TEXHHUYECKON WH(POpMAIIMK, HCIOIB30BaTh (PH3UYECKHE
MIPHUHIUIIBI ¥ 3aKOHBI B CBOCH TPYJOBOH JIESTEITLHOCTH.

3agaum: B pesynbraTe u3ydeHHs (UMUK U JAPYTHX €CTECTBEHHBIX AMCLUUIUIMH y CTYIEHTOB
JOJDKHA CJIOXKHUTBCS €OUHas KapThHa Mupa. M3ydeHue IUCHMIUIMHBI JOJDKHO —CIIOCOOCTBOBATh
(GOpMHPOBAHHIO Yy CTYJEHTOB OCHOB HAy4YHOTO MBbIIIJIEHHUA, B TOM 4YHCJE: [OHUMAHUIO TI'paHMUIL
NPUMEHUMOCTH (PU3MUECKUX TMOHATUH W TEOpUH; YMEHHWIO OLIEHUBATh CTENEHb JOCTOBEPHOCTHU
pe3yabTaTOB TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX UCCIEIOBAaHUN; YMEHHIO TUIAHUPOBATh (PU3NUECKUI
U TEXHUYECKUH SKCIIEPUMEHT M 00padaTbIBaTh €ro pe3yiabTaThl C HCIOJIb30BAHWEM METOO0B TEOPUHU
pasMEpHOCTH, TEOPUM NOJOOMS M MaTeMaTHYeCKOW CTAaTHUCTUKU. VIMeHHO ¢u3uka co3iaer OCHOBY
(byHIaAMEHTAIbHOW  TEOPETHYECKOW W NPAKTUYECKOH  TMOATOTOBKM  OyAyIIero  CrenualucTa,
MO3BOJISAIOIIYIO IIPABUIBHO IOHMMAaTh pPa3sHOOOPa3Hble KOHKPETHBIE SBICHHUS M 3aKOHOMEPHOCTH,
n3ydaemble OOJBIIMHCTBOM OOIIMX MPO()ECCHOHANBHBIX U CHIEIUATBHBIX AUCIUILIIH.

2 HIEPEYEHD IIVIAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA 110
JAUCIHUIIJIMHE

[Ipomecc n3ydeHus AUCIUILIMHBI HANIPaBIIeH Ha (POPMHUPOBAHHUE CICAYIONTUX KOMITCTCHITHA U
WHJMKATOPOB UX AoCTHxXeHUs B coorBeTcTBUU ¢ OC HUAY MUOU 1 OOIT BO no cnenuaibHOCTH.

YHI/IBepca.]IbeIe KOMIICTCHIIMUA U MHIUKATOPbI UX JOCTHKCHUSA:

HanmeHnoBanue Kon u HaumenoBanue YK Kon n HaumeHoBaHuE UHAUKATOPa NOCTIOKEHUS Y K
KaTeropuu
(rpynmer) YK
EcrecTBeHHO- YKE-1 CrocobeH | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
HayJHasI HCIOJIb30BATh 3HAHMS | JUCUMIUIMH, METOALl ~ MAaTeMaTHMYEeCKOro aHaiu3a M|
€CTECTBEHHOHAYYHBI MOJEJIUPOBAHUS, TEOPETHUYECKOIO0 U 3KCIEPUMEHTAIBHOTO
JIMCIATLINH, MPUMEHST | HCCIIEIOBAHUS
Metoapl  MaremMatudeckoro | Y-YKE-1 yMmeTh: MCnonb30BaTh MaTeMaTHIECKUE METOJNBI B
aHajau3a U MOJCIHUPOBAHUS, | TEXHUUECKUX TPUIOKEHUSAX, PACCUUTBHIBATH OCHOBHBIC
TEOPETUUYECKOTO U | YACJIOBBIE XAPAKTEPUCTUKHU CIIYYalHBIX BEJIMYUH, PELIATh
9KCTIEPUMEHTATHFHOTO OCHOBHBIC 3aJla4yil MaTeMAaTHYEeCKOW CTATUCTUKU, PEIIaTh
HCCIIeJOBaHUS B | TUIIOBBIE PACUETHBIE 334a4U
MMOCTaBJICHHbLIX 3aj/lauax B-VKE-1 Bmagers: MeTomaMM MaTeMaTHUYSCKOrO aHaian3a
MOJICIMPOBAHUS; METOJAMH pEIICHHs 3aJad aHaiu3a |
pacdera XapaKTEPUCTUK (PUINUYECKUX CUCTEM, OCHOBHBIMH
npuemMamMd  00pabOTKM  JKCIIEPUMEHTAIbHBIX  JaHHBIX,
MeTogamMu  PabOThl ¢ MPUKIATHBIMH  MPOTPAMMHBIMHU
MPOYKTAMH

Ob6menpodeccnoHabHbIe KOMIIETEHIUH U MHAMKATOPbI UX JOCTHKEHUS

Kon u naumenosanue OIIK

Kon u HaumeHnoBanue unaukaropa noctmkeHussOlK




OIIK-1 CriocobeH ucmoab30BaTh 3-OIIK-1. 3naTh: MaTemMaTH4yecKuil anmapar, (GU3NYeCKUe U XHUMUYECKUE

MaTeMaTHYECKHE, 3aKOHBI HEOOXOIMMBIE ISl pelIeHus MPo(heCCHOHATIBHBIX 3a/1a4 B 00JIacTH
€CTCCTBCHHOHAYYHBIC U XUMHH W TEXHOJOTHH SJCPHOTO TOIUIMBHOTO IIMKJIA, OCHOBHBIC
WHXCHEPHBIC 3HAHUS JUISl PSIICHUST | TCOPSTUYCCKHUE TTOJI0KEHUST CMEKHBIX €CTECTBEHHOHAYYHBIX JTIUCITUTLINH.
3a1a4 CBOeH mpodecCHoHATEHOM V-OIIK-1.  YMerb:  ompemeisTh  HEOOXOOUMOCTh  IPHUBJICUCHUS
JeSITETBHOCTH JIOTIONTHUTENILHBIX 3HAHWUU M3 CIEIUABHBIX pa3zielloB MaTEeMATHUECKUX U
€CTCCTBCHHOHAYYHBIX JUCIMIUIMH IS PeIIeHUus MpodheCCHOHATBHBIX
3aj]a4, TNPUMEHATH  TOJYYCHHBIE  TEOPETHYECKHWE  3HAHHUA U

MaTeMaTHYECKHUA aImmapaT IJIs CaMOCTOATEIILHOTO OCBOCHHS CIICIHATEHBIX
Pa3aeiioB MAaTEeMAaTUKU U €CTECTBEHHOHAYYHBIX JTUCITUTLINH, HEOOXOIUMBIX
B NMpo(ecCHOHATBHON ACITeIbHOCTH, MPUMCHSITh 3HAHUS MaTEMATHKH U
€CTeCTBEHHOHAYYHBIX NVCIUILINH TS aHAIM3a U 00pabOTKH pe3yabTaToB
XUMHUYECKUX IKCIIEPUMEHTOB.

B-OIIK-1. Bnangets: HaBBIKAMH HCIOIB30BAHUSA TCOPETUYECKUX OCHOB
0a30BBIX pa3/IENIOB MAaTEMATHKH M €CTECTBEHHOHAYYHBIX TUCIUILIAH TIPH
perieHny 3a71a9 B 00JaCTH XUMHH M TEXHOJOTHH SISPHOTO TOTUIMBHOTO
LUKJIA

B pe3ynbpTaTe M3ydeHus TUCIUTUIMHEI CTYICHT CISIHAIUTETa TOJKEH:

3HaTh:
— (dyngameHTanbHBIC 3aKOHBI W SBIICHUS MEXaHWUKH, MOJCKYJISIPHOW (DU3HMKH, JJICKTpUYECTBA U
MarHeTusma, KojieOaHuii U BOJH, (U3UKH TBEPAOrO Teja, KBAHTOBOU (DM3UKHU, CTATHCTUYCCKON (PU3UKH H
TEPMOJUHAMHUKNA HEOOXOJHMMBIE IS YCBOCHHS (DH3UYECKMX OCHOB aBTOMATH3AIMU TEXHOJOTHYECKHX
IIPOLIECCOB M IPOU3BOJICTB;
— OCHOBHbBIC (DM3MYECKHE BEJIMYMHBI M KOHCTAHTBI, MX ONPEACICHUE U SIUHHIIBI U3MEPECHHUS,

— TCOPECTUUCCKHUEC U SKCIICPUMCHTAJIbHBIC MCTOAbI I/ICCJ'IGI{OBaHI/If/'I B (1)I/I3I/IKG;
— MCTOABI pacucTa u YHUCICHHOMN OILICHKHU TOYHOCTHU PE3YJILTATOB I/IBMepeHI/Iﬁ (i)I/ISI/I‘-IeCKI/IX BCJIMYHH.

YMmers:
— CaMOCTOSATEIILHO PeIIaTh KOHKPETHBIC 3a/1aUd U3 PA3IMYHBIX Pa3/eioB (PU3HUKH;

— M0Jb30BATHCSI COBPEMEHHOM HAY4YHOW ammaparypo A MPOBEACHUS HHXKEHEPHBIX H3MEPEHUU U
HAaYYHBIX HCCJIEIOBAaHU;

— TIPUMEHATHh (PU3UKO-MATEeMATHUUECKHUE METOMABI JUIsl pelieHus 3a7ad B OOJacTH aBTOMAaTH3AIlMU
TEXHOJIOTMYECKUX TMPOLECCOB M MPOM3BOJCTB, YNPABICHUS MKU3HEHHBIM IUKJIOM NPOAYKIUU H €€
Ka4eCTBOM;

— YMETh B YCTHOM W MHUCBMEHHOH (hopme, TIOTMUECKH BEPHO U apryMEHTHUPOBAHO 3alllUIIATh Pe3yabTaThl
CBOMX HCCIICJIOBAHUM.

Bnazers:
— OPY>KHEM JIOTHKH, CTIOCOOHOCTBIO K aHAJIU3Y U CHUHTE3Y PE3YJIbTATOB MCCIICI0BAHUI;

— MeTOoJaMHM BbIOOpa 11€11, TOCTAHOBKH 33/1a4 ¥ BbIOOpA ONTUMAIbHBIX ITyTEH UX pELICHHUS;

— HaBBIKaMH MPUMEHEHUs 3aKOHOB (PM3UKU IPU COCTABJICHUM YPAaBHEHHH U MpPU pelIeHUH (PU3NYECKUX
3aja4 B 00JIaCTH aBTOMATH3aI[MK IPOU3BOJICTBA,

— METOJIJaMHi KOMIIbIOTEpHOM, aHATUTUYECKOH U rpaduueckoil 00paboTKH pe3yIbTaTOB U3MEPEHUH.

3 MECTO JUCHMIIJIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
IHPOI'PAMMBI

Juctummmaa Ou3uka OTHOCUTCS K 0d30601 9aCTH eCmecm8eHHORAY4H020 MOYISl yI4eOHOTO TUTaHa
o cuenuanbHoCTh 18.05.02 Xumuueckas mexnosio2us Mamepudios CO8PEeMEeRHOl DHepemuKi.




4 BOCOUTATEJBHBIA MOTEHIUAJ JUCHUILIAHBI

Hamnpasnenus/menn 3amaun BocriuTaHUs (KOI)
BOCIIUTAHUS
[Ipodeccnonanshoe — dopmupoBaHHTe
BOCIIUTAHUE
OTBETCTBEHHOCTH u

aKKypaTHOCTH B pabote c
OMacHbIMM  BEHIECTBAMU U
npu TpeOOBAHUAX K HOpPMaM
BBICOKOTO KJIacCa YHCTOTHI

(B36);

— ¢opMHpOBaHUE KYJIBTYPHI
paaualoOHHON
0€30MacHOCTH npu
UCIOJIb30BAaHUU HCTOYHHUKOB
MOHU3UPYIOIIETO u
HEHOHU3UPYIOLETro
usnyaenus (B37)

BocnurareabHbIN ITIOTEHIINA JUCHATUINH

1. Hcnonp3oBanue BOCITUTATEIILHOTO
MOTeHIMANa  NPOQUIBHBIX  JAUCIUTLIINH
«Cucremsl yIIpaBIICHUS XUMHKO-
TEXHOJOTHYCCKIUMH MIPOIIECCaMI,
«DIIEKTPOXUMUS, «Pammoxumusy,
«PagroxuMuYeckue  METOABl  aHaIH3ay,
«TexXHONOTUU  W3TOTOBJICHHS  SIEPHOTO
TOIUIMBA» M JPYTUX M (OPMHPOBAHUS
HABBIKOB O€3yCIIOBHOTO BBITIOJTHEHHS BCEX
HOpM 0O€30IacHOCTH Ha pabodeM MecTe,
COOJIFOJICHH MEp TPEeIOCTOPOKHOCTH TPHU
BBITTOJIHEHUH UCCIIEIOBATEIBCKUX u
IMPOU3BOJICTBEHHBIX 33a7a4 C OINACHBIMH
BEIIECTBAMH, a TaKXe B IOMEHICHUSAX C
BBICOKHM KJIACCOM YHCTOTBI ITOCPEICTBOM
NPUBJICUCHUSI JICHCTBYIOIIUX CICIHATUCTOB
K peanu3alud y4eOHBIX JUCIMIUIMH H
COITPOBOKICHUIO TIPOBOIUMBIX Y CTYICHTOB
MPAKTHYECKUX PadOT B ITHX OPraHU3AIUAX.

2. Hcnons3oBanue BOCIHTATEIHHOTO
NOTEHIMANA  JUCHUIUIUH  «XHUMHYECKas
TEXHOJIOTHUS paauodapmIpenapaToBy,

«OCHOBBI pagUAlMOHHON OE30MACHOCTH,
«OCHOBBI 9KOJOTHH W PAJUOIKOIIOTUS» H
BCEX BHJOB IMPAKTHK JJIsI (OPMHPOBAHUS
KYJBTYpBl paJuallMOHHON 0€e30MacHOCTH, B
TOM YHCJIEC TIPU TIOJYYEHUH MPAKTHUECKUX
HaBBIKOB  TOCPEACTBOM  TEMAaTUYECKOTO
aKIEHTUPOBAHUS B COACPIKaHUU JUCIUTUINH
U y4eOHBIX 3aJaHUM, TOATOTOBKH 3CCE,
pedepaToB, IUCKyCcCHM, a TaKXKe B XOJ€
PaKTUYECKOH paboThl C 000pYJOBAHUEM.

5 CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

JucuunnuHa Ou3uka OTHOCUTCS K 0d30601 YaCTU ecmecmeeHHOHay4Ho20 MOAYsSl y4eOHOT 0 TUIaHa

o cnenuanbHOCTH 18.05.02 Xumuueckas mexnoio2us Mamepudanios CO8PEeMEeRHOl DHePemuKU.

5.1 O60beM TUCHUIIIMHBI

OO1ast Tpy10eMKOCTh (00beM) auciuIuinHbl_Qusuxa cocraiser 14 3auetnsix eaunuil (3ET), 504

AKaJICEMHUYCCKUX YJaca.

Tabmuma 5.1 O0BEM TUCIUTITNHBI 110 BUJIaM YU9E€OHBIX 3aHATUI

Bun yueGHO# paboTh

Bcero, CemMecTtp
3a4ETHBIX 1 2 3
EIUHUIL
(akaja. 4yacoB)




KonrakTHasi pa6oTa ¢ npenojaaBarejieM 248 68 72 108
B TOM YHUCIIE!
— ay/IMTOpHAsI IO BUJAM YUEOHBIX 3aHSATHHA
— JICKIAH 89 17 36 36
— IMPaKTHYECKUE 3aHATHUS 88 34 18 36
— 1abopaTopHbIC PadOTHI 71 17 18 36
CamocrosiTesibHast paboTa 00y4arOImMXCs
B TOM 4HcCJIe:
— U3Y4YCHHE TEOPETUUYECKOT0 Kypca 184 76 72 36
Buja npomexyTouHOii aTTecTanum (3a4ert, IK3aMeH) 72 36 - 36
HUroro nmo gucuunjinue 504 180 144 180
Tabnmua 5.2 - Pacnpenenenne yqeOHOM Harpy3Ku 10 paszaenaM JUCIUIUINHbI
Buzpl yueOHO# HArpy3KH U UX TPYIOEMKOCTb, BKIIOYAs
CaMOCTOSITENFHYIO PabOTy CTYACHTOB, aKaJl. 4achl
E ) E ) )
s = | & 8| & 8 2 dopmupyeMBbIe
3! = | 2% 5| 2| 8% 5 & 2% 5| =
= HaumenoBanmue = 5 | Sgg S Sag e | Sag 3 HHIUKATOPBI
& | pasnena aucUMIUIMHBL = Slaogc| E|e2g9Ef cge| £ OCBOEHH
S 5 § § g2 §~ SE9g¢eyg sE? ° KOMIICTEHIIN
= s | FE3 £ 753289 F238| 8
é‘ m Ic::" m m
dusngeckne 8 16 - 8 - 38 - 70 3-YKE-1
1 | ocHOBBI MEXaHMKH V-VKE-1
B- YKE-1
MonexynsipHas 9 18 - 9 - 38 - 74 3-YKE-1
2 | ¢usukam V-VKE-1
TEPMOJAMHAMUKA B- VKE-1
DNEKTPUIECTBO 10 5 - 6 - 18 - 39 3-YKE-1
3 V-VKE-1
B- YKE-1
DNeKTpOMarHeTu3M 10 5 - 4 - 18 - 37 3-YVKE-1
4 V-VKE-1
B- YKE-1
ONEeKTPOMarHuTHHIE 6 3 - 3 - 18 - 30 3-VKE-1
5 | KoneOGaHUs U BOJHBI V-VYKE-1
B- VKE-1
BonHoBas ontuka 10 5 - 5 - 18 - 38 3-YKE-1
6 V-VKE-1
B- YKE-1
DNEeMEHThI 4 4 - 4 - 4 - 16 3-YKE-1
7 | penATUBUCTCKOU V-VYKE-1
MEXaHUKH B- VKE-1
KBanTOBas onTrka 8 8 - 8 - 8 - 32 3-YKE-1
8 V-VKE-1
B- YKE-1
DNeMEeHTbl aTOMHOU 8 8 - 8 - 8 - 32 3-YKE-1
9 Gbu3UKKN U V-VKE-1
KBaHTOBO B- YKE-1
MEXaHHUKH
DneMeHTsl PU3UKU 8 8 - 8 - 8 - 32 3-VKE-1
10 | TBepmoro Tena V-YKE-1
B- VKE-1




DneMeHThI GU3UKU 8 8 - 8 - 8 32 3-VKE-1
11 sapa u V-VKE-1
AJIEMEHTAPHBIX B- YKE-1
JaCTHUII
UTOI'O | 89 88 - 81 - 184 504

5.2 Coaep:xkaHue THCHMIINHBI

Tabmuna 4.3 - JIeKIMOHHBIN Kypc

Ne

JIEKIIAHU

Howmep
paznena

Tema nexkuun

pr,HOCMKOCTB, aKala. 4aCoB

BCETO

B TOM YHCJIE C
HCITOJIb30BAaHNUEM
WHTEPAKTUBHBIX

00pazoBaTeNbHBIX

TEXHOJIOTHH

1 cemectp

Kunematnueckue ypaBHEHUS
MOCTYNATEIbHOr0 ¥ BPaIlaTEIbHOTO
JIBYKCHMUS.

3akonsl HetoToHa. MHepimaibHbie
cuctemsl orcuera. Umnynbc Tena,
MMITYJIbC CHJIBI. 3aKOH U3MEHEHUS
VMMITYJIbCA TEJIA.

0,46

IleHTp Macc cCUCTEMBI MaTepHAIbHBIX
TOYEK U 3aKOHBI €T0 ABUXKEHUSA. MOMEHT
cuibl. MOMEHT umiyibca tesia. MoOMeHT
UHEpLUUU Tela OTHOCHUTEIIBHO  OCH.
VYpaBHEHHE JMHAMHUKHA BpPAIATEIbHOTO
JBHKECHHS TBEPIOTO TEA.

0,46

Pabora cunmbl.  3akoH
MEXaHUYECKON JHEPIUH. 3aKoH
COXpaHEeHUs MOMEHTA HMITYJIbCa
CUCTEMBI. 3aKOH COXPaHEHUS HMITyJbCca
CHUCTEMBI TelL.

YpaBHeHue bepHymu Uil uacalbHOU
JKUAKOCTHU. TeueHue BI3KOU KUIKOCTH —
JaMUHApHOEe U TypOyJIE€HTHOE TEeueHHe.
Kpurepuit Pelinonbaca.

COXpaHCHHS

0,46

HuddepenumanbHoe  ypaBHEHHE U
DHEPIUs TapMOHUYECKHUX KOJeOaHU.
Huddepenunanbabie ypaBHEHUS
3aTyXaloIHIX " BBIHYKJICHHBIX
KOJIEOAHUH, UX XapaKTEPUCTHKU.

0,46

YpaBHEHHE COCTOSIHUA UACATBHOTO rasa.
OO0bEeIMHEHHBIN ra3oBBIN 3aKO0H.
N3onporieccel.

0,46

OcnoBHoe ypaBHenune MKT. Cpennss
KHHETHYCCKas OHEpPTUid
MOCTYNATEIbHOTO JBUKEHHUS MOJIEKY,
CpEaHaA KBaaApaTHU4YHasa CKOpPOCTH
MoJieKyl.  Pacnpenenenne  Moiekyin
UACaIbHOIO  rasa IO  CKOPOCTAM
(pactipenienenue Makcgesa).

0,46

Bapomerpuueckas ¢opmymna. DyHKIUS
pactpenenenuss  bonsuMana.  Yucno

0,23




cTeneHerd CcBOOOJBI MOJICKYJBI. 3aKOH
PaBHOMEPHOTO pACTIpEeICHUs] SHEPTUU
MOJICKYJIBI TIO CTETICHSIM CBOOO/IBI.

IlepBbIii 3aKOH TEPMOAVHAMUKH U
n3onpoueccos. [{ukinnyeckue npoueccsl.
Huxkn Kapuo. Tepmuueckuit  KIIJ
LIUKJIa. YpaBHEHHUE TEIJIOBOro OajlaHca.
OHTponus, KaK Mepa
pa3ynopsi04eHHOCTH CUCTEMBI.
W3menenue sHTponuu. Bropol 3akoH
TEPMOJMHAMUKHU.

0,46

YpaBHEHUE COCTOSHHS peabHOrO Tras3a
(ypaBHEHHE Ban-nep-Baanbca).
N3oTepmel peanbHOro rasa.
Kputnyeckne mapamerpsl peabHOTO
rasa, CBsi3b MEXIy HUMHU. BHyTpeHHsIS
SHEPIHsI peasbHOro rasa.
[ToBepxHOCTHAsT JHEPrUS  KHIKOCTH.
Cuna  TMOBEPXHOCTHOTO  HATSIKCHHUSI.
JlobGaBouHOE TaBIEHUE.

0,46

2 ceMecTp

OnekTpuzanus Tell. 3aKOH COXpPaHEHUS
3apana. 3akoH Kynona. ITpuniun
CYNEPHO3ULUH /ISl AIEKTPUUECKUX CHUJL.
XapakTEpUCTUKHU DJIEKTPOCTATHYECKOTO
noyisi. CBsA3b MEXIYy HaNpsKEHHOCTHIO
nojii W INOTCHUMAIOM,  I'PaJUuEHT
noteHuuana. lIpuHnun cynepno3unuu
JUIsL TIOTEHIMAJIA JIEKTPUYECKOTO IOJIS.
Pabora cun anexkTpuyeckoro moJs.
OHeprus  B3aUMOJEHCTBUS ~ CHCTEMBI
3apsa0B. ITorok BEKTOpa
HanpspbkeHHOCTH.  Teopema  T'aycca.
OneKTpuuecKast UHIYKITHS.

0,86

[TocTrosiHHBIN 3nekTpuyeckuil Tok. Cuia
TOKa. Bekrop W Moaynb IJIOTHOCTH
TOKa. DNEeKTPOABUKYIIIAS cuia,
HaIpsKEHUE. 3aKoH Oma s
OJIHOPOJIHOTO U HEOJHOPOIHOTO Yy4acTKa
nenu. 3akoH Oma IS IIOJIHOHM IIEMU.
[IpaBuna Kupxroga. Pabora ToKa.
MomnocTth TOKa. 3akoH J[xkoyns-Jlenua
IS TIOCTOSHHOIO MW HEHOCTOSHHOIO
TOKA.

0,86

MaruutHas WHIYKLIHS u
HaIpsSOKEHHOCTh ~ MarHUTHOIO  IIOJIS.
CwioBblE JIMHMM MarHUTHOTO  TOJIS.
Hamnpasienne  BekTOpa  MarHUTHOMU
WHAYKIUNA  TPOBOJHUKA C  TOKOM.
ITpuHnun CYIIEPIIO3ULINH JUTS
MarHuTHBIX moJjeid. Cuna Jlopenma —
MOJyJib, HampaBieHue (IpaBUIIO JIEBOU
pykH). JIBI>KeHUE 3apsKEHHBIX YacTHI] B
OJIHOPOJHOM MarHUTHOM IOJIE.

0,86




Cuna Amnepa — MOAYJb U HallpaBJICHUE.
MaruutHeli MOMEHT M MEXaHWUYECKUU
MOMEHT KOHTypa C TOKOM. 3akoH bwuo-
Cagapa-Jlannaca. Bzaumopeiicteue 1Byx
MPOBOJHUKOB C TOKOM. MarHuTHBIN
notok. Pabora 1O mepemMeneHuo
IIPOBOJIHUKA € TOKOM B MAarHUTHOM
nose. Marneruku. J[lpa-, mnapa- u

beppoMarHeTHKy. MaruutHas
MIPOHUIIAEMOCTb. Hamarnnuennocts
MarHeTuka.

0,86

SIBnieHue 3JIEKTPOMAarHUTHOM MHIYKLIMH.
OCHOBHOM 3aKOH 3JIEKTPOMAarHUTHOM
WHIYKIUU. IIpaBuno Jlenua.
Camounnykuusi. I/C caMOMHAYKIIHH.
IIpaBuno Jlenna JUIS TOKa
CaMOUHYKIIWH. NHaykTUBHOCTH
KOHTYpa. DKCTpaTOKH. SBnenue
B3aMMHON UHAYKIIMH.

0,86

DIIeKTpOMarHUTHBIC KoJieOaHus B
U7ealbHOM KOJeOaTeTbHOM KOHTYpE.

Huddepennmansaoe ypaBHEHHE
3aTyXaroIuX KOJICOAHUH;
XapaKTEPUCTUKU 3aTyXaroIuX
KOJIeOaHHH. Judbdepenunanbaoe

YpaBHEHHUE BBIHYKICHHBIX KOJICOAHU.
SIBnenne pezoHaHca. [lepeMeHHBIN TOK.
[TocnenoBarenbHOE COEMHECHUE
anemenToB 1enu (R, L, C). Hanpsbxkenus
Ha  DJJIEMEHTax 1enu. BekropHas
auarpamMma.  AKTHBHOE, €MKOCTHOE,
WHIYKTUBHOE M TOJHOE CONMPOTUBIICHHE
uenu. Pe3oHaHc ToKa, yCIoBus.

0,86

3axoH CHemmyca s PEJIOMIIEHHBIX U

OTPa’KEHHBIX BOJIH. 3aKOHBI
reomerpuueckoit  ontuku.  [lomHoe
BHYTpEHHEE OTpa)keHUe. JIun3zsl
coOuparomiue u pacceuBaroiye.

[TpaBuna xoma myueit, popmyna JIMH3BIL.
Jluneiinoe  yBenuueHue,  (PoKycHoe
paccTOsTHUE JINH3HI.

Unrtepdepennus cera. KorepeHTHbIE
BOJIHBI.  YCIIOBUE  MakCUMyMa H
MUHUMYyMa TIpU UHTEp(EpPEeHIIUU CBETa.
Onbir  FOnra. UWutepdepenuus B
OTPaXEHHBIX U MPOXOJANINX JTydax MpH
HOpPMaJbHOM  NAJCHMM  CBE€Ta  Ha
MOBEPXHOCTb.

0,86

Hudpakuus ceera. [Ipunuun Iolirenca-
O®penena. Meron 30 Dpenens.
Hudpakuuss  MIOCKOM  BOMHBI  Ha
pemerke. Jludpakuus peHTTEHOBCKUX
ayueit. 3akoH Bynbda-bperra.

[Tonspuzanus CBeTa. OnTuduecku
AQHU30TPOIIHBIC KPUCTAJUIBL.

0,86




OOBIKHOBEHHBIH W HEOOBIKHOBEHHBIN
ayud. 3akoH Mamoca.  CreneHb
noisipuzaruu. @opmynsl Openens mid

HUHTCHCUBHOCTHU OTPAKCHHBIX
IUIOCKONOJIIPU30BaHHBIX JIydel. 3aKOH
bprocrepa.

Bs3auMogeiictBue cBeTa € BEIISCTBOM.
3akon byrepa-JlamGepra. Koaddumuent
norJyomenus. 3akoH byrepa-JlamGepra-
bepa nns mnornomeHus pactBopamu
BemecTB. MosipHbld KO3 puImeHT
noryiomieHus. 3akoH byrepa-Jlambepra
JUISl PEHTT€HOBCKUX Jiydel. JInHeHbIN 1
MaccoBblii K03 unmeHT ocnabaeHus.
C110ii MOJIOBUHHOTO OCJIA0ICHHUS.

0,86

3 cemecTp

IToctynatel CnenuansHOH TEOPUU
OTHOCHUTEIIHOCTH (CTO).
YeTblpeXMEpPHOE  MPOCTPAHCTBO-BpEMS
(MupoBoe IIPOCTPAHCTBO).
[IpeobpazoBanms Jlopenna JUTS
koopaunatr. [IpeoOpazoBanue Jlopenia
JUIL  CKOpOCTEH, 3aKOH  CJIOKEHUS
ckopocteil. OTHOCUTENbHAsT CKOPOCTb.
PenstuBuCcTCKAass Macca W HUMIIYJIbC.
DHeprusi B PENITUBUCTCKON MEXaHHKE.
CBsi3b MEXy UMITYJIbCOM U SHEPIrUeil B
PEISATUBUCTCKON MEXaHUKE

0,86

Oco0OeHHOCTh TEIJIOBOTO  U3ITy4YEHHUS.
CnexTpanbHast IJIOTHOCTH
HSHEPreTUYECKOn CBETUMOCTH.
Kosddumment mornomenus.  3akoH
Kupxroda. DHepreTuyeckas
CBETUMOCTb. 3akoH Credana-
bonpumana. 3akoH cmenieHuss Buna.
®opmyna [lmaHka WIg  TEIJIOBOrO
W3JIy4EHHUS].

0,86

@DOTOHBI — JHEPrusi, mMacca, UMITYJbC.
SBnenne  BHemHero  ¢GoTtodddekra.
YpaBHeHue OHHIITEHHA s
doTtorddekra. Pabota BBIX0/]1a
DIIEKTPOHA W KpacHas  TpaHHIla
dororddexra. Bonbramnepnas
XapaKTePUCTHKA BHEIITHETO
doroaddexra. 3anep:kuBaroliee
HanpspkeHne. DOTOTOK  HACHIIICHUS.
®opmyna Komnrona. KomnroHoBckas
JUTMHA BOJIHBI.

0,86

Oneiter Pezepdopna. Snepnas momerns
atoma. CnekTpaibHblE CEpUM aToMa
Bojopona. Ilocrymarel bopa. Iloctymar
CTalMOHapHbIX coctosHuil. IIpaBuiio
4acTOT. ODHEprus d3JeKTpOHAa B aToMme
BOJIOPOJIa M BOJIOPOJIONIOTOOHOM aToMe.

0,86




CnekTpalibHbIe CEpHHU. OHeprus
BO30YXKACHHs U MoHM3auu. [loTeHnan
HoHM3aMu. 3akoH Mo3mn. MexaHusMm
BO3HUKHOBCHUA XapaKTepHCTquCKHX

PEHTI€HOBCKUX CIIEKTPOB.
CrnektpanbHast dopmyna UL
MHOI'OJIEKTPOHHBIX aTOMOB.

CriekTpasbHblE CEPUN.

®opmyna ae bpoitis. Bosina ne bpoitis.
CootHomieHne HEOIIpeIeICHHOCTEN
I'eitzenbepra. CtanmoHapHOEe ypaBHECHHE
[penunrepa. OnHOMEPHOE YpaBHEHHE

[lIpenunrepa JUTSL YaCTHULbI B
OJIHOMEpPHOM IIPSIMOYTOJIBHOM
MOTEHLUAIBHOH sIME ¢ OECKOHEYHO
BBICOKMMU CTEHKaMHU. YpaBHeHue

[IIpenuHrepa npus aroma BOAOPOJA.
PagnansHoe ypaBHenue Illpenunrepa.
OHeprus 3JIEKTpPOHA B aTOME BOAOPOJA.
KBaHTOBBIE uYHMCIa Kak HapaMeTpbl
COCTOSIHUSL ~ DJJIEKTpOHA B aTOMeE
BOJIOpOJa. DHepreTuyeckas auarpamma
aToma BOJOpOAA. YPOBHU U IOAYPOBHHU
B MHOT'O3JIEKTPOHHBIX aToMax.
Pacnipenenenue 3J1€KTpOHOB 110 YPOBHIM
u noaypoBHsaM. [puanun aynu.

0,86

10

OOpa3oBaHue 30H B  KpHUCTaJUlaX.
BasienTHast 30Ha, 30Ha NPOBOAMMOCTH,
3ampenieHHas 3oHa. Kiaccuduxanus
TBEPABIX TEJ IO IIUPHUHE 3aIPEIICHHON
30Hbl  (METayulbl,  MOJYHIPOBOJHHKH,

W30JIATOPHI). CobOcTBeHHbIE
MOJTYTIPOBOTHUKH. [TpumecHbie
MMOJIYIIPOBOJJHUKHN n- n p-THUIIA.

OCHOBHBIE ¥ HEOCHOBHBIC HOCHUTECIH
TOKa.

0,86

10

P-n mepexon W €ro  CBONCTBa.
YaunonspHas MPOBOAUMOCTE  p—7

nepexoza. Bonprammepnas
XapaKkTEepUCTHKA pn nepexona.
[TonynpoBOXHUKOBBIN 0.

BrInpsiMiieHne nepeMeHHOro ToKa.

0,86

11

Crpoenne sapa. IIpoToHBI, HEUTPOHHBI,
HYKJIOHBI. 3apsi7I0BO€ U MAacCOBOE YHCIIO
aapa. M3ortonel. DHeprus cBs3u sjapa.
VnenpHass  3HeEprus  CBA3M  AApPA,
3aBUCUMOCTb OT MAacCOBOI'O  4YHCIIA.
Peakuyu neneHuss u cuUHTE3a. DHEPrus
CBSI3M YacTULpl B siipe. OCHOBHOM 3aKOH
paauoakTuBHOro pacnanga. [locrosHHas
pacnaza, Iepuoj Iojaypacrana, CpeaHee
BpeMsl  KM3HHM  sIpa. AKTUBHOCThb
oOpa3ia.

0,86

11

VYpaBHEHHE SIEPHON peaKIuu. 3aKOHBI
coxpaHeHHuss (MaccoBOro 4WclIa W

0,86




3apsI0BOTO quca, SHEPTHUH).
OHepretudyeckuii  3pPexT  AaepHOM
peakumu. Jedbekt wmacc  saepHoOU
peakuu. OK30 - U 3HJI03HEPIeTUYECKUE
peakuuu. [lopor sHAO’HEpPreTUYECKOM
peaxkuu.

Hroro:

89

19,79

Tabnuua 5.4 - [IpakTuuecKue 3aHATHS

Ne
3aHATUA

Homep
paszena

HaumenoBanue IMPAKTUYCCKOIr0
3aHATUA

pr,[[OCMKOCTB, aKaz. 4aCoB

BCECTO

B TOM 4ucie B popme
IIPAaKTUYECKON
HOJrOTOBKH

1 cemectp

Kunematnyeckue ypaBHeHUS
MOCTYIATEIbHOIO U BpallaTeIbHOTO
JBUKEHMUS.

3akonnsl HeproTOHA. 3aKOH HM3MEHEHMA
HMITYJIbCA TeJla.

0,92

YpaBHEeHHE TMHAMUKHU BPALLATEIbHOTO
JIBUKEHUS TBEpAOro Tena. MoMmeHT
cwibl. MoOMEHT uMIylbca — Tena.
MoMeHT nHepUUH Tejla OTHOCUTEIBHO
OCH.

0,92

3aKOH COXpaHEHHUS MEXaHUYECKOH
SHEPTUH. 3aKOH COXPAHEHUS MOMEHTA
AMIYJIbCA CUCTEMBL.

YpaBHenue bepHymm 1 uaeanbHOU
JKUJIKOCTH.

0,92

HubdepenunanibHoe  ypaBHEHUE U
SHEpPrUsi TAPMOHHUYECKUX KojeOaHUi.
HNuddepennmanbupie YpaBHEHUS
3aTyXarmux u BBIHYKJIEHHBIX
KoJIe0aHUH.

0,92

VYpaBHEHHE COCTOSIHHSI UAEATBHOTO
raza. OObeIMHEHHBIN Tra30BBIA 3aKOH.
W3onpoueccel.

0,92

OcHoBHoe ypaBHeHne MKT. Cpennss
KHHETHYEeCKast SHEprus
MMOCTYHATCJIbHOI'0 ABMIKCHUA MOJICKYII,
CpeAHss  KBaJpaTW4yHas  CKOPOCTb
Mosekyn. PacmpeneneHue  MoJexyn
UEaJIHHOI0 ra3a Mo CKOPOCTSIM.

0,92

bapomerpuueckas ¢dopmynaa. 3akoH
PaBHOMEPHOTO pacrpeneneHus
3HepFI/II/I MOJ'IeKy.TH)I 10 CTCIICHAM
CBOOOIBI.

0,92

IlepBBlii 3aKOH TEPMOJMHAMUKH IS
n3onpoueccoB. Tepmuueckuit  KITJ]
LUKJIA. VYpaBHeHHE TEIIOBOTO
OanaHca. Bropoit 3aKOH
TEPMOAVNHAMUKH.

0,92

YpaBHeHHE Ban-nep-Baansca.

0,46




BHyTpeHHssS 2HEprHsi peajbHOro rasa.
HOBerHOCTHaﬂ BHCpI‘I/ISI KUIKOCTH.
JloGaBo4HOE TaBJICHUE.

2 ceMecTp

3aKoH Kynona. [Tpunumn
CYNEPIO3UIMUA  JIUISL  AJIEKTPHUYECKUX
cui. CBsI3b MEXIY HampsKEHHOCTBHIO
mojii W TOTEHIMAJIOM, TPaJUuCHT
MOTEHIMAA. DnekTpuyeckas
WHIYKIUS.

0,43

3akoH Owma a1 OJZHOPOJHOIO U
HEOJIHOPOJHOIO ydYacTKa LeMNu, st
nonHoi mernu. [lpaBunma Kupxroda.
Pabora Toxa. MoIHOCTE TOKA. 3aKOH
Jxoynsa-Jlenua.

0,43

[punnmn CYIEPIO3UIINH TUIs
MarHuTHbIX Tmosieid. Cua Jlopenna.
Cuna Awmmnepa. 3akoH buo-Casapa-
Jlanimaca.  B3aumopelcTBHE — IBYX
MIPOBOJHUKOB C TOKOM.

0,43

OCHOBHO# 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu. IlpaBuno Jlenma. 31C
camouHaykiuu. Ilpasuno Jlenna s
TOKA CAMOMHIYKIIUU.

0,43

3akon @apaxes. IlpaBuno Jlenua.
NHayKTUBHOCTH KOHTYpa.
OKCTpaToKu.  SIBneHue  B3aMMHOM
WHIYKIUU.

0,43

ONeKTpOMarHuTHele  KoyieOaHus B
UACaTbHOM KOJICOATEIBHOM KOHTYP.
Huddepenunanbaoe YpaBHEHHE
3aTyXarolux KoJieOaHuH,
BBIHY>KJICHHBIX KOJIEOaHUH.
IIepemennsniii Tok. IlocnenoBarensHoe
coenuHeHue siementoB nenu (R, L,
C). HampspkeHust Ha dJIeMEHTax IETH.
AKTUBHOE, €MKOCTHOE€, HMHIYKTHBHOE
Y TIOJTHOE COTIPOTUBIICHHUE IICTTH.

0,43

3axon CHemMyca s IpeIOMIIEHHBIX
U OTPaXEHHbIX  BOJH.  3aKOHBI
oTpaxkeHus M mpenomieHud. IlomHoe
BHyTpeHHee oTpaxenue. IlpaBuna
xona gnyded B JmH3ax. dopmyna
JuH3bl. DOKYCHOE paCCTOSHHUE JTMH3BL.

0,43

WutepdepeHiiuss B OTPaKEHHBIX H
MPOXOAAIIMX Jy4axX MPU HOPMAJIBHOM
1aJICHUN CBETA HA IIOBEPXHOCTb.
Judpakius maockoi BOJIHBI Ha IEJH,
Ha PEILETKE.

0,43

B3auMozeincTerue cBera ¢ BELIECTBOM.
3akon  byrepa-JlamGepra.  3akoH
Bbyrepa-Jlam6epTa-bepa JUIst
MOTJIOIIEHUSI PAacTBOPAMM  BELIECTB.
3aKoH byrepa-Jlambepra JUIsL

0,43




| PEHTT€HOBCKHX JTy4eil.

3 cemecTp

[TpeobOpazoBanms Jlopennia TUTSt
koopauHart. [Ipeo6pazoBanue JlopeHma
JUIS  CKOPOCTEH, 3aKOH CIIOXKEHHS
ckopocTeil. OTHOCUTENbHAS CKOPOCTb.
PenstuBucTckass macca U UMITYJIBC.
OHeprus B peNsiTUBUCTCKON MEXaHUKE.

0,92

CrnekrtpanbHas IJIOTHOCTD
SHEPreTUYECKON CBETUMOCTH.
Koaddunuent mnormomenus. 3akoH
Kupxroda. 3akoH Credana-
Bbonpimana. 3akon cwmerienus Buna.
@opmyna Ilnanka mId  TEI0BOrO
U3ITy4eHUSI.

1,15

[Tocrynatel Bbopa. [Toctynar
CTallMOHAPHBIX cocTossHui. [IpaBuio
9acTOT. DHEPrusi AJICKTPOHA B aTOME
BOJAOpPOJa W  BOJOPOAONOI0OHOM
aToMe. CriektpanbHble CepUH.
DOHeprus BO30YKIEHUS U HMOHH3AIUH.
[Torennman nonnzanuu. 3aKkoH Mo3zu.

0,92

®opmyna ne bpoitns. CooTHoreHue
HEOIpeIeTICHHOCTE I'eitzenOepra.
CranuonapHoe ypaBHEHUE
HIpenunrepa. OpnomepHoe
ypaBHenue lllpeaunrepa OnHeprus
JIEKTpOHA B aToMeé  BOJOpOJa.
[Tpunanun [Haymnu.

1,15

10

OOpazoBaHne 30H B KpHCTaJUIaX.
CobcTBEeHHbBIE HOJIyTIPOBOTHUKH.
[TpumecHbIE TOTYIPOBOIHUKHU - U p-
THIIA. OcHOBHBIE n HEOCHOBHBIC
HOCHUTEJIN TOKA.

0,92

10

P-n mepexonl ® ero CBOWCTBA.
VYHunonspHas OpOBOAUMOCTb  p—7i
repexo/a. Bonpramnepnas
XapakTepuCTHKa  p—n  IEepexoja.
[TonynpoBOTHUKOBBIN A0,
BrinpsiMiieHue nepeMeHHOro ToKa.

0,92

11

OHeprus CBA3M  sjApa. Y JenbHas
SHEprus CBSA3M A1pa, 3aBUCUMOCTb OT
MaccoBoro uucina. OCHOBHOHM 3aKkOH
PalliOaKTUBHOTO pacraza.
TlocTosHnas pacnana, 1(50)2 (i}
MoJIypacrajia, CpeaHee BpeMs >KU3HH
syipa. AKTUBHOCTBH oOpasna.

1,15

11

VYpaBHEHME sII€pHON peaKkLUU. 3aKOHbI
COXpaHEeHHs (MaccoBOrO0 4YHCIA H
3aps10BOTO 4yucIa, SHEPTUN).
DOHepretudeckuii  3pdext saepHOi
peakimu. Jledbekr macc smepHOI
peaKiuu.

1,15

HUroro:

88

8,28




Tabmua 5.5 - JJabopaTopHbie pabOThI

TpynoemMKkocCTs,
aKaJI. 4acoB
Ne Howmep o B TOM YUCIIE B
HanmenoBanue 1abopatopHoii paboThI
3aHATHS | paszjena dopme
IIPAaKTUYECKON
IOJITOTOBKH
1 cemectp
1-2 1 1.1 Boansrit macTpyKTax 1o Th. [TorpemHoctu uamepenuit 4
¢u3nueckux BenuunH. M3ydeHue nocTynareabHOTO IBUKCHUS
C MIOMONIbIO MAITMHBI ATBYIA.
34 1 N3yuenune BpamaTeIbHOTO IBH)KCHHS C IIOMOIIBIO MAasSTHHKA 4
Ob6epoOeka.
5-6 1 Omnpenenenne CKOPOCTH MOJETA MU C TIOMOITBIO 4
OAJTMCTUYECKOTO MASsITHHKA.
7-8 2 OrnpeneneHne yHUBEpCaIbHOM Ta30BOM MOCTOSTHHOM R 3
METOZOM OTKAYKH.
9 2 Omnpenenenue nokasarens aquadbaTbl BO3ayXa METOJIOM 2
Knemana-/Ie3zopma.
2 ceMecTp
1-2 3 MeToapl ANEKTPUISCKUX H3MEPEHUI 4
2-3 3 UccnenoBanue xapakrepuctuk uctounuka I/C 4
5-6 4 OrnpezenieHne ropu30HTAIIBHON COCTABIISIOIIEH HHIYKIIUU 4
MarHuTHOTO TOJI 3eMJIN
7-8 5 Hudpakmus Opaynrodepa ot oHON U ABYX IIEICH 4
9 6 [Tonsspuzanus npu OTPaXKCHUH U TIPEITIOMIICHUE CBETA Ha 2
TpaHMIIe ABYX JUAJICKTPUKOB
3 cemecTp
1-2 8 W3mepenune TeMnepaTypsl M HHTETpajIbHOTO K03 dunmenrta 4
M3ITy4eHUs Tella METOJIOM CIIEKTPAIbHBIX OTHOIICHHHA
3-4 9 OmnpiT @panka u ['epa 4
5-6 10 Bremnnii poroaddexr. MccnaenoBanne XxapaKTepUCTHK 4
¢doTo3eMeHTa ¢ BHEIHUM (oTodhdheKkToM
7-8 10 Buytpennuii potoaddekr. MccnenoBanne xapakTepucTHK 4
doTopesucTopa
9-10 10 ®otoaroz. BeHTHIIBHBIN 1 HOTOAMOTHBIN PEKUMBI 4
11-12 11 N3mepenne 6eTa-akTHBHOCTH TOHKOTO TperapaTa u3BECTHOTO 6
M30TONAa ¢ HTOMOIIBI0 TOHKOTO CHUHTUJUISIIMOHHOTO IETEKTOpa
13-14 11 I'pagynpoBka raMmMa-CieKTpOMETpa MO SHEPTUU TaMMa- 4
KBaHTOB U onpezaeneHne 3QPpeKTUBHOCTH PETUCTpallun
CIIMHTHUISIIIMIOHHOTO JIETEKTOPA.
15-17 11 Ompenenenue nepuo/a noxypacnaza J0aroxuByIIero 6
n30TOoNna
Hroro: 71
Tabmmua 4.6 - CamocTosiTenbHast paboTa CTy/IeHTa
Paznen No . TpynoemMKocCTb,
TUCIUTLTAH Bun camocrosTensHO# paboThI CTyIeHTa
. n/m 4acoB
1 1.1 IToaroroBka K ayTMTOPHBIM MPAKTUUECKUM 3aHIATHIIM 3,3
1.2 [TonroroBka k 1a00paTOpHBIM paboTaM 1 0OPMIICHHE OTYETOB 3,3




1.3 [ToaroroBka K TeKymeMy KOHTPOJIIO (TECTUPOBAHUIO) 3,3
1.4 JlomamHsisi KOHTpOJIbHAs paboTa 3,3
1.5 KoncniektupoBanue ek 3,3
2 2.1 IloAroTroBKa K ayAUTOPHBIM NPAKTUYECKUM 3aHATUSIM 3,3
2.2 ITonroroBka k 1abopaTopHbIM paboTam 1 0OpMIICHHE OTYETOB 3,3
2.3 IToaroroBka K TeKymeMy KOHTPOJIIO (TECTUPOBAHUIO) 3,3
2.4 JlomarHsisi KOHTpOJIbHAs paboTa 3,3
2.5 KoHcniektupoBaHue JIeKIui 3,3
3 3.1 IToaroroBka K ayTMTOPHBIM MTPAKTHUECKUM 3aHITHIM 3,3
3.2 ITonroroBka k 1abopaTopHbIM paboTam 1 0pOpMIICHHE OTYETOB 3,3
3.3 [ToaroroBka K TeKyImeMy KOHTPOJIIO (TECTUPOBAHUIO) 3,3
3.4 JlomarHsisi KOHTpOJIbHAs paboTa 3,3
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6 OBPA3OBATEJIBHBIE TEXHOJIOI'NA

[Ipn mpoBeneHUM 3aHATUN MPEAYCMOTPEHO HCIOJIb30BAaHUE AKTUBHBIX M MHTEPAKTUBHBIX (HOpM
3aHATHN (KOMITBIOTEPHBIX MPE3EHTAINI, TPOSKTHBIX METOAHK, TPOCMOTPA U OOCYKIACHHS BUICO3AIICEH
U JIp.) B COUETAaHUU C BHEAYAUTOPHON pabOTOM.

OBnagenne  aucHUIUIMHON — «@Pu3MKa»  OpEArnoiaraeT  HCIOJb30BaHUE  CIEIYIOIIUX
00pa3oBaTEeNbHBIX TEXHOJOTMA M BHJOB OpraHU3alMM Y4eOHOro IMporecca [Uid JIOCTHIKECHUS
OTIpe/IeNICHHBIX PE3y/IbTaTOB OOYyUEHHUS U KOMIIETCHIIUH:

1. Jlexums, mactep-kiace (JIk, MK) — mepemavya ydueOHOW wHGOpMAIIMK OT MperojaBaTens K
CTYJEHTaM, KaK [PaBUJIO C UCIIOJIb30BAHUEM KOMIBIOTEPHBIX U TEXHUYECKUX CPEJCTB, HAIIPaBJICHHAS B
OCHOBHOM Ha MPUOOpPETEHUE CTYICHTaMU HOBBIX TEOPETUYECKUX U (PAaKTUUECKUX 3HAHUM.

2. Jlaboparopnass pabora (JI6. pab.) - mpakThueckas paboTa CTyIEHTa II0J PYKOBOJICTBOM
mpernojaBaTesis, CBA3aHHAs C HCIOJb30BaHUEM Y4eOHOr0o, HAYYHOTO WM IPOU3BOJICTBEHHOTO
obopynoBanusi (TpUOOPOB, YCTPOHUCTB W JAp.) C (PU3NYSCKUM MOJCITHPOBAHUEM M TIPOBEACHHEM
IKCIIEPUMEHTOB, HAIpaBJICHHAs B OCHOBHOM Ha IPHOOPETEHHWE HOBBIX (DAKTHYECCKUX 3HAHUH U
IIPAKTUYECKUX YMEHUM.

3. Ilpaktnueckoe 3amsrue ([Ip. 3aH.) — pemeHHe KOHKPETHBIX 3a4a4 (MaTeMaTHYECKOe
MOJICIIMPOBAaHME, PACUYETHI U Jp.) HA OCHOBAaHUU TEOPETHUYECKUX M (PAaKTUUECKUX 3HAHUH, HAIIPaBICHHOE
B OCHOBHOM Ha MPUOOPETEHNE HOBBIX (DAKTHUECKHUX 3HAHUI M TEOPETUICCKIX YMCHUU.

4. Cemunap, kowmokBuyMm (Cem., KOJI.) — CHCTeMAaTu3alusl TEOPETHYECKUX M (HaKTUUYECKUX
3HAaHUU B OINpPENEICHHOM KOHTEKCTE (MOJTrOTOBKA M MPE3eHTallds MaTepuaia Mo OMpeAesieHHOW Teme,
oOcyxaeHue ee, (opMynHpOoBaHHE BBIBOJOB M 3aK/IIOUEHUs), HANpaBleHHAas B OCHOBHOM Ha
nproOpeTeHne HOBBIX (DAKTHUECKUX 3HAHUIM U TEOPETUUECKUX YMEHUU.

5. CamoctosarenbHas pabora — (CP) — wu3ydeHue CTyIEeHTaMH TEOPETUYECKOTO MaTepuaina,
MOATOTOBKA K JIEKIHUAM, JIaDopaTOpHBIM paboTaMm, MPaKTUYECKUM ¢ CEMHUHAPCKUM 3aHSATHUSM,
opopMIieHHE KOHCIEKTOB JICKIIMWA, paboTa B HJICKTPOHHOM 0Opa3oBaTENbHOM cpeae W ap. A
MPUOOPETEHUST HOBBIX TEOPETUICCKUX U (PAaKTUICCKUX 3HAHHM, TCOPETHUCCKHUX U MPAKTUICCKUX YMCHHIM.

6. Koncynprammss (KoHc.) - uWHAMBHIyaldbHOE OOIICHHE TpENoJaBaTeiass CO CTYIACHTOM,
PYKOBOJICTBO €T0 JEATENbHOCTHIO C WENbI0 Tepefadyd OIbITa, YIIYOJIICHUS TEOPETHUECKUX W
(hakTHYECKUX 3HAHUH, MPHUOOPETEHHBIX CTYJCHTOM Ha JICKIIUSAX, B PE3YJIBTaTE CAMOCTOSITEIIHbHON paboTHI,
B TIPOIIECCE BBITIOJTHEHUSI KYPCOBOTO MPOESKTUPOBAHUS H JP.

5.1 JUCTAHIOUOHHBIE TEXHOJIOTUHA:
B Tabmuue 5.1 nmpuBeneHa peanusainus OpraHU3allMOHHBIX (DOPM JUCTAHLIMOHHOIO OOY4EHHUS

OpranuzannoHHble GOPMBI TUCTAHIIMOHHOTO 00Y4eHHUS Tabnuma 5.1
Opeanuzayuonuasn Cpeocmea opeanuzayuu ooujeHus
Gopma 3anamust
JIeKIIMOHHBIE 3aHITHS [TpenmyIIeCTBEHHO BBOJIHBIC, HHCTPYKTHUBHEIE,
poOJIeMHBbIE:

* (bopyMbI (B TOM YHCIIEe ayTUO U BUJIEO);
* BUJCOKOH(EpEHIIUU

JlaboparopHsble u * CpeJlcTBa COBMECTHOM IPYIIOBOM paboTHI;
IIPaKTUYECKHE * JJIEKTPOHHAs M10YTa;
3aHATHUSA * TEKCTOBBII U rpaduueckuil Gopymbl

* BUpPTYyaJIbHbIE JJAOOPATOPUH U Ta0OPaTOPUU
YJIQJIEHHOr'0 JOCTyma
CeMuHapsl * JJIEKTPOHHBIE JUCKYCCUU;




* (GopymbI (B TOM YHCIIC ayAHO U BHJICO);
* BHJICOKOH(EPEHITUU

Koncynpranun * JJIEKTPOHHAs IIOYTA;
* 3JIEKTPOHHBIE JUCKYCCHUHU U JIp.
CamocrosTenbHas paboTa * JJIEKTPOHHAs MIOYTA;

* DJIEKTPOHHBIE TUCKYCCHH;
* TEKCTOBBIH (hopyM;
* CpEeICTBAa COBMECTHOM IpyNIoOBO# pabOTHI U Ap.

Jlekyuonnvle 3anamus. JIGKIMOHHBIC 3aHATHS, IPOBOAUMBIC 11O JUCTAHIIMOHHOM TEXHOJIOTHH, B
OTJINYUE OT TPAJAMIIMOHHBIX AYJUTOPHBIX, OOBIYHO SIBJISIFOTCS ACHHXPOHHBIMH M HMCKJIIOYAIOT KUBOE
oOImIeHHE ¢ TperoaaBarenieM (00yJaroIIUicsS CaMOCTOSTEIFHO 3HAKOMUTBCS C AJIEKTPOHHBIMU TEKCTAMU
JIEKINH, ayIU-BUCO JECKIIUSIMH).

Ilpakmuueckue 3anamusn. llpakTruueckue 3aHATUS MPEINOJIAralOT UCIIOIH30BAHUE CPEICTB
KOJUUICKTUBHOT'O B3aUMOJICHCTBUS, KOTOPBIC JOJKHBI TMOCPKUBATh MHTCHCUBHOE B3aUMOJCHCTBHUE
MEXIYy YYaCTHHUKAMH rpynmbl. [Ipu HEOOXOAMMOCTH ydalIuecss MOTYT HCIIOIb30BaTh
BCIIOMOTaTeJIbHBIC TPOTPAMMHBIE CPEACTBA, KOTOPBIC IMO3BOJISIOT aBTOMATH3WPOBATH ITPOIIECC
BBITIOTHEHUS 3aJJaHHH.

Koncynomayuu. KoHcynbTanyu, IpOBOAUMBIE MO AUCTAHLIIMOHHON TEXHOJIOTUH, SBJISIOTCS OJHOU M3
dbopM pyKoBoJCTBA PabOTON O0y4aeMBIX M OKa3aHUsS MM IOMOINU B CAMOCTOSITCIIBHOM H3y4eHUU
OUCHUILTMHBL. Yalie Bcero s KOHCYNIbTALUWA HMCHOJb3yeTcs TelieOH U AJEKTPOHHAs Io4Ta, pexke
— DJIEKTPOHHBIE JTUCKYCCUM. DJIEKTPOHHBIE TUCKYCCHUU MOTYT OKa3aThCsl MOJE3HBIMHU, €CIIH
KOHCYJIbTAIlMM TMPOBOJSATCS B TPYMIOBOM pexume. KOHCymbTalliy MOMOTaroT MEJarory OLEHUTh
JUYHBIE KauyecTBa 00y4yaeMoro: MHTEIJIEKT, BHUMAaHHUE, MaMsITh, BOOOPaXXCHUE U MBILIUICHUE.

Camocmoamenvnaa padoma. OHa TIPOBOAUTCS Kak B I'PYNIIOBOM, TaK W MHAUBUAYAIbHOM PEKUME,
C MCIIOJIb30BAaHUEM CHUHXPOHHBIX CPEACTB (TEKCTOBOTO U Tpadudeckoro GopyMoB) st OOJICTICHUS
B3aMMOIIOHMMAHMSI B X0JI€ BHIMIOJTHEHUSI COBMECTHON paboThl. [lo 3ampocy oOywaromiuxcs Moryt
MPOBOJIUTHCSI U UHJIMBHUIYAIbHBIE KOHCYJIbTAIUU.

7 OHEHOYHBIE CPEACTBA JJI5S1 BXOJHOI'O U TEKYIIETI'O KOHTPOJIA,
IMPOMEXYTOYHOU U UTOI'OBOU ATTECTALIMU (AHHOTALIIUA)

KoHTpoJib 0CBOCHUS TUCHMIUIMHBI MPOU3BOJIUTCS B COOTBETCTBUU ¢ [lomokeHneM O pedTHUHTOBOM
cucTeMe OleHKH 3HaHuu cryaentos [JUTH HUAY MUODU.

Texkymuii KOHTPOJIb CTYJCHTOB MPOU3ZBOAUTCA B JHUCKPETHBIE BPEMEHHBIE WHTEPBAIBI
npenojaBaTesieM, BEAYIINM JEKIIUU U MPAKTUIECKUE 3aHATHUS TI0 JUCIUILTUHE B CleAyomuX Gopmax:

* TECTUPOBAHHE;

*  KOJUIOKBUYM;

* BBITIOJIHEHHE 3alIUTa JIA0OPATOPHBIX PadOT;

* KOHTPOJIbHBIE PAOOTHI

IIpoMe:KyTOUYHBII KOHTPOJIb CTYJACHTOB MPOU3BOIUTCS B CIEAYIONICH B (hopme:

* DK3aMEH

NToroBeIii KOHTPOJH MO pe3yJbTaTaM CEMECTpa MO JUCIHUILUIMHE MTPOXOANUT B (hOpME MUCHMEHHOTO
9K3aMeHa, KOTOPBIN BKIIOYAET B ce0s OTBETHI Ha 2 TEOPETHUYECKHX Bompoca u pemeHus 1 3zamaun. K
9K3aMEHYy JIOMYyCKaeTCs CTYJEHT, KOTOPBIN BBIMOJHUI Bce jabopaTopHbie paboTel. (MeTtomuueckue
yKa3aHUs I CTYJIEHTOB 10 OCBOSHUIO JUCIUILTUHBI IpUBOAATCs B [IproskeHun.)

DOH/IBI OIIEHOYHBIX CPEJICTB BKITIOYAIOT B C€0s1 BOITPOCHI K TUIIOBBIM 33/I1aHUSIM, KOHTPOJIbHBIE paboTHI,
TECThI U KPUTEPUU KOHTPOJIS, TIO3BOJISIOIINE OIICHUTh PE3YJIbTaThl 00YYEHUS MO JAHHON TUCIIUTLIHHE.

TecThI ABIAIOTCSA OHUM U3 CPENICTB TEKYIIETO KOHTPOJIS.

TecTsl HCHONB3YIOTCS KaK METO/A OLIEHMBAHUS YPOBHA C(OPMUPOBAHHOCTH Y OOydarommxcs
komniereHmii YKE-1, OIIK-1 B nmporecce 0CBOEHMS AUCIMILIMHBL.

[Ipumeps! TecToB:



Kunemaruka

TECT 11-1
1. JIBu>keHMe ABYX Tl OMUCHLIBACTCS YPABHEHUAMU:
X, =10-t+0,4- t? (m), X, =—6-t+2- t? (m). Tena BeTpeTATCS Yepes. ..

BapuaHTbl 0TBETOB:
1)2.4c; 2)4c; 3) 10¢; 4)0,2c.

2. Ilpu cBOOOJHOM IaICHUU TEJIO JOCTUTaeT MOBEPXHOCTH 3eMiu uepe3 5 ¢. CKopocTh Tena y

MOBEPXHOCTHU 3€MJIM PaBHa...
BapuaHTbl 0TBETOB:

1) 10 m/c; 2) 50 m/c; 3) 30 m/c; 4) 40 m/c.
3. Ha pucynke npuBeieHa 3aBUCUMOCTb MPOEKIIMHA CKOPOCTH Vx OT

BpeMenu. Haubonee Vx4
TOYHO OTPAXKAET 3aBUCUMOCTh TPOCKIINU
YCKOpEHUS ax OT BpeMEHU rpaduk. . .
0
ax 4 a4 ax 4
1 ——
1 1
1 1
0 ' > > i —
t1 E\/t2 t 0 t1) t2, t 0 i t2 ! t
: l !
A) B) C)
BapunaHTb! 0TBETOB:
DA 2)C, 3) B.

4. JIBa Tena OpoILIEHBI 1101 OAHUM U TEM K€ YIJIOM K TOPU30HTY C Ha4aJIbHBIMU cKopocTaMu Vo u 2Vo.
€CJIM COMPOTUBIICHHEM BO3/lyXa peHeOpeus. To cooTHOLIeHHE TanbHOCTel HoneTa S2/S1 paBHo. ..

BapunaHTb! 0TBETOB:

1) 4; 2) 2; 3)/2; 4) 24/2.

5. Teno GpoleHo ¢ moBepXHOCTH 3eMiIH €O cKOpocThio 20 M/c o1 yrioM 45° k ropusonTy. Paguyc

KPUBU3HBI €70 TPAEKTOPUHU B BEpXHEH TOUKE (COMPOTUBICHUEM BO3/1yXa IPEeHEOPEYb) ...

BapuaHTs! 0TBETOB:
1) 10 m; 2) 80 m; 3)30 m; 4) 20 m.

MonekynspHas ¢puzuka
TECT 15-1

1. Ha pucynke nipeacrasieH rpaduk GyHKIIUUA pacipenesne-
HUS MOJIEKYJI HalIbHOTO rasa Mo ckopocTsaM (pacrmpeneneHue MakcBenna), IL

(V ) = W — J10JIs1 MOJIEKYJI, CKOPOCTH KOTOPBIX 3aKIFOUEHBI B
uHTEepBase ckopocteit ot V 10 V+dV B pacuere Ha eIMHUILY 3TOTO HHTEPBAA.
Jlis 5TOM (QYHKIIUU BEPHBIM SIBISIETCS YTBEPIKIACHHE. . .

BapwnaHTb!l OTBETOB:

1) nonoxeHne MakCUMyMa KpUBOM 3aBUCHUT OT TEMIIEPATyphl U OT MPUPOABI Ira
2) npu MOHM)XEHUU TEMIepaTyphl IJIOMIAAb 10 KPUBOH YMEHBIIAeTCs;

3) IIpU IOHUKCHUU TCMIICPATYPhI BCJIMUNHA MAKCUMYMa YMCHBIIACTCA.

f(V) A
2. B TPEX OAUHAKOBBIX COCYIaX HAaXOAUTCA OJUHAKOBOC KOJIMYCCTBO V)

ra3a, mpuaem T1 > T2 > Ta. Pacnpenenenue ckopocTeld MOJIEKYIT B
cocygie ¢ Temneparypoit T3 OyaeT onuchiBaTh KpUBasl. . .
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BapuaHTb!l OTBETOB:

1) G 2) B; 3) A.

f(Vx)“

3. B Tpex oMHAKOBBIX COCYAax MPU PABHBIX YCIOBUSIX HAXOIUTCS B
OJIMHAKOBOE KoIruecTBO Bogopoaa (Hz), renus (He) u azora (N2).
Pacnipenenenue nmpoekuii CKOpocTer MOJIEKYJT a30Ta Ha TPOU3BOJIBHOE A
HanpasiieHue X Oy/IeT ONUChIBaTh KPUBAs. ..
BapuaHTbl 0TBETOB:

1) A; 2)G; 3) B. 0 Vy

v

I
4.CpenHsis KHHETHUECKAs SHEPTHS MOIEKYJIbl HIeanbHOro rasa npu Temmnepatype T papHa & = —KT .

3nechk | = N, + Ngy + 2Ny, TAC Ny, Nop, N — YUCIIO CTETICHEH CBOOOIBI MOCTYIATEIBHOTO0, BPAIIATEIBHOTO U
K0J1e0aTeNbHOrO ABMKEHUN MOJIeKyIbl. [Ipu ycaoBUH, YTO UMEIOT MECTO TOJIHKO MOCTYNATEIbHOE U
BpalareabHoe IBMWKeHUE, st Bogopoaa (H2) uuciio | paBHO
BapuanTtsl 0TBETOB:
1) 3; 2) 7, 3) 6; 4) 5.
5. CpenHsisi KWHETHYECKAsE SHEPTHUSI MOJIEKYII Ta3a npu Temmeparype T 3aBUCUT OT UX CTPYKTYPBI, YTO
CBSI3aHO C BO3MO>KHOCTBIO PAa3JINYHBIX BUIOB JBIKCHHS aTOMOB B MoJieKyJie. CpeaHsisi KHHETHYeCKast
sHeprus MoJekyn napos Boabl (H20) paBHa...

BapuaHTbl OTBETOB:

l)§k-T; Z)EK-T; 3)3k-T; 4)Zk-T.
2 2 2

Ko/110kBHYM SIBJISIETCA OJHUM U3 CPEJCTB TEKYLIETO KOHTPOJIS.

KonnokBuym pekomMeHAyeTcs UCIOIb30BaTh JJIsl IPOBEPKHU U OLICHUBAHUS 3HAHUM, YMEHUN U
HaBBIKOB CTYJICHTOB, MOJIyYE€HHBIX B XOJI€ 3aHATUI 110 OCBOEHUIO OMPEACIICHHON YaCTH AUCUUILIAHbI
«Dusnkay.

[Tpumepsl BOMPOCOB K KOJJIOKBUYMY:

MoJieky/JasipHO KMHETHYECKAsl Teopus

1. Yro Takoe cTeneHu cBOOO bl MOJIEKYIIbI?

2. Kakue Buabl cTeneHneid CBOOOIbI CYIIECTBYIOT Y MOJIEKY?

3. O0bsCcHUTE IPUHIIUIT PABHOTO PaCIpeeTICHU SHEPTUH IO CTENEHSIM CBOOOIBI.

4. HaiinuTe yncna nocrynareiabHbIX, BpPallaTeIbHbBIX U KoleOaTeIbHbIX CTeNeHel cBOOObI s
moiiekya Clz, H2O u C2Ho.

5. Haiimure 9nciio mocTynareabHbIX, BpallaTeIbHBIX U KOJIeOaTeIbHbBIX CTEIIEHEH CBOOO b
monekyn CO2 (nmunetinas) u NHs.

6.ChopmynupyiiTe OCHOBHBIE IMOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKON TEOPUH BEIECTBA.

7. Hanumure 0CHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

8. HanuimuTe BrIpakeHUE AaBJICHUS UEABHOTO ra3a 4yepe3 CpeiHIOI0 KHHETHUECKYIO SHEPTHIO
JBUKEHMSI €70 MOJIEKYI.

9. Kakast sHeprus npuxoauTcsi B CPETHEM Ha OJIHY CTENEeHb CBOOObI?

10. YeMy paBHO YHMCIIO MOCTYNATENbHBIX CTENIEHEH CBOOOIBI Y MOJIEKYJIbI?

11. YUemy paBHO 4MCIIO BpalaTeIbHBIX CTETIEHENH CBOOOBI Y OJTHOATOMHOM MOJIEKYJIbI?

12. YeMy paBHO YMCIIO BpAIIaTENIbHBIX CTENEHEH CBOOOIBI Y IBYXaTOMHON MOJIEKYIIbI?

13. Uemy paBHO 4HCIIO BpallaTeIbHbIX CTeNIEHEeNH cBOOOABI y TPEX- 1 00Jiee aTOMHOM MOJIEKYJIbI?

14. HazoBure npouecc, B KOTOPOM HE U3MEHSETCSI BHYTPEHHSSI SHEPTUs rasa.

15. Kakomy mporeccy COOTBETCTBYET HEM3MEHsIeMas CPEIHAS] KHHETUYECKAsl SHEPTUS MOJIEKYJIbI?



DJIEeKTPOMarHeTusM

Cwuna u TIOTHOCTH TOKa. Hampaiienue Toka.

3akon Oma A1 OJTHOPOAHOTO Y4acTKa B MHTErpasibHOW U T depeHanbHoi popmax.
3akon OmMa jy1st HeogHOpoiHOTO yyacTka. DJ1C u HanpshKeHue.

3axon OMa 11 3aMKHYTOH 1enu. TOK KOPOTKOTO 3aMbIKAHHUS.

[TocnenoBarenbHOE, MapaIeIbHOE COSTMHECHUE PE3UCTOPOB.

[TpaBwmia Kupxroda.

[TocnenoBarenbHOE M MApaAIICIIBHOE COSTMHEHUE HCTOYHHUKOB TOKA.

PaboTta 1 MOIIHOCTh OCTOSIHHOI'O TOKA.

3aBHUCUMOCTb IMOJIE3HON MOIITHOCTH OT TOKa M BHemHero conpotubieHus. KI1/ ncrounuka

LCoNohwNE

TOKa.

10.3akon [xoynsa-JIenmna.

11. U3mepenue toka. [Tonkimtouenue amnepmerpa. Pacipenue npeaenoB U3MEpeHus
ammepMerpa.

12. V3mepenue Hanpspkenus. [loakmouenne BonpTMeTpa. Pacmmpenue npenenoB n3mepeHus
BOJIBTMETPA.

13. CunoBble XapakTepUCTUKH MAarHUTHOTO TIOJISL, CBSA3b MEXy HUMH. OnpeneneHue

HalpaBJIeHUs1 BEKTOPOB BuH.
14. Cuna Amnepa. Bennuuna v HaripaBiieHUE.
15. BzaumogeiicTBue 1ByX IPOBOJHUKOB C TOKOM.
16. Cwuua Jlopenna. Bennunna u HanipaBieHHe.
17. 3akon buo-CaBapa-Jlamnaca.
18. Teopema 0 HMPKYJSAIMHA BEKTOPA MATHUTHOW WHIYKIIHH.
19. MaruutHslii notok. Pab6oTa cuin Amnepa 1o nepemMenieHuIo MpoBOIHUKA C TOKOM.
20. Dueprust MarHuTHOTO T10J1s1. OOBEMHAs IIOTHOCTH YHEPTUM MAarHUTHOTO TOJIS.
21. OCHOBHOM 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIMM I 3aMKHYTOT'O KOHTYpA.
22. Ilpasuio Jlenmna. HampaBnenue HHIYKIIMOHHOTO TOKA.
23. DneKTpOMarHuTHasi UHAYKLUS B IBUXKYIIEMCS OTPE3Ke MPOBOJIHUKA.
24. Camounnaykuus. IJ1C caMOMHIYKITUH.
25. HampaBnenue Toka caMOMHAYKIMH (TIpaBuiio JleHna).
26. THAyKTHBHOCTH KOHTYpa. HIYKTHBHOCTH COJICHOU/A.
27. DKCTpaTOKH MPH 3aMbIKaHUM U pa3MbIKaHUU IIeTIeH.
28. Toku ®@yko. MeTonbl yMeHbIIEHHS TOKOB DYKO.
29. Bzaumounnykius. 3/1C B3auMOMHAYKIIUH.
30. B3auMHasi HHIYKTUBHOCTD, CBSI3b C MHAYKTHBHOCTSIMH KOHTYpOB Lin Lo.

JlaGopaTopHble padoThI

J171st ycTienmHOro BBIMOJIHEHUS JTa0OPATOPHBIX padOT CTYIEHTY HEOOXOIUMO CaMOCTOSTEIEHO
M3y4YUTh OIHCAHUE JIA0OPATOPHOM padOTHl MO METOAUYECKUM yKazaHusM. [Ipu moaroroBke k
nabopaTopHoOit paboTe U MOTYUYSHHS IOMYyCKa CTYIEHTY HEOOX0IUMO 3aHECTH B TaOOPATOPHYIO TETPab:
Ha3BaHUE PabOTHI U €€ HOMED, 1IeTb PabOThI, KPATKOE TEOPETUIECKOE OMHUCAHKE, PAOOUYIO CXEMY
yCTaHOBKHU, TaOIMUIIBI, pacyeTHbIE GOPMYIBI, (GOPMYIIBI TSl pacyeTa MOTPEIIHOCTEH.

BBIHOJ'IHGHI/IG pa60Tr,1 3aKaHYNBACTCA COCTABJIICHUCM KpaTKOFO OTUYCTa U HAIIUCAHHUEM BBIBO/I4, B
KOTOPOM CJIEAYET yKa3aTh:

1) 94TO ¥ KAaKMM METOJIOM HMCCJIEI0BAJIOCH;

2) KaKkoi pe3yapTaT ObLI MOJIy4eH, C KAKUMHU MOTPEITHOCTIMU;

3) KkpaTKoe 00CYKeHHE TTOTYYCHHBIX PE3YJIbTaTOB (COOTBETCTBYIOT JIM TIOJTYUCHHBIC PE3YJIBTATHI
TEOPETUUYECKUM IMPEACKA3aHUIM WM TAOIMYHBIM JaHHBIM, €CJIM HET, TO KaKOBa BO3MOXKHASI IPUYMHA
3TOTO HECOOTBETCTBHS);

4) aHanu3 MorpenrHocTel (ykasarh, KakoB XapaKTep MOrpeurHOCTel pe3yabTaTOB — MPUOOPHBINA WK
CITyJalHBIN, KAaKWe U3 U3MEPSEMBIX BETMYMH BHOCST HAMOOBIIHI BKJIA]] B TIOTPEITHOCTD PE3YNIbTaTa).

Jiis 3amuThl 1a00paTopHOI paboThl HEOOXOIUMO MOATOTOBUTH OTBETHI HA KOHTPOJIBHBIE BOTPOCHI,
KOTOPBIC IPUBEJICHBI B KOHIIE KAXK0W paOOTHl METOIMUECKHUX YKa3aHUH K 1a00paTOpHBIM paboTam.



IIpMep KOHTPOJIBHBIX BOIIPOCOB:
MornexyssipHas pU3UKa 1 TEPMOIMHAMHKA

1. UYro takoe ynpyras BonHa? OXapakTepu3yHTe NPOLECcC PaCIpOCTPAHEHUS YIIPYTOil BOJIHBI B rase.

2. BrBeaute GpopMyily CKOPOCTH PacIipOCTPAaHEHUS YIIPYTOi BOJIHBI.

3. CdopmynupyiiTe nepBblii 3aKOH TEPMOANHAMUKY. 3alUIINTE 3TOT 3aKOH ISl U300apHOTO,
M30XOPHOT0, H30TEPMHUUYECKOTO U aJ1abaTHOrO IMPOLECCOB.

4. Kak ompezemnsercs TeII0EMKOCTh ra3a Ipy H30XOpHOM B N300apHOM Iporeccax”?

5. Tlouemy mporecc pacpoCTpaHEeHUs 3BYKOBOI BOJHBI B ra3e — anadaTHBIN?

6. B uem 3akimodaeTcs pe30HAHCHBIM METO]] OIPE/ICIEHHs CKOPOCTH 3BYKa B raze?

7. Tlouemy npu pacnpOCTpaHEHUH 3BYKa B 3aKPHITOM KJIAIIaHE MOT'YT 0Opa30BBIBATHCS Y3JIbI U

nyqroctu? [Ipu Kakux yciaoBUSX OHU 00pa3yroTcs?
8. Kak usMmeHsiercs CKOpOCTh 3ByKa B BO3AyX€E IMPU U3MEHEHUH €T0 TEMIIEPATypPhI?
9. UeMy paBHO TEOpETUYECKOE 3HAUCHUE TIOKa3aTels aarnadaThl BO3IyXa, BBITEKAIOIIEE U3
KJIACCUYECKON TEOPUH UJICAIBHOIO ra3a?
10. Hanmumute ypaBHEHHE IUIOCKOM OeryIiei BosHbI. JlaliTe onpeneneHne OCHOBHBIX XapaKTEPUCTUK
(amruTuTy 61, (ha3bl, IEPUOIA, YACTOTHI, ITTHHBI BOJIHBI).

KBanrtoBas ontuka
1. Yro HazpiBaeTcs BHEIIHUM (oTOdhderTomM?
2. Kakum ocHOBHBIM 3akoHaM o rauHseTCs GoTodhdexT?
3. Hanmumure ypaBuenue DiHiTeliHa as poTtosddekra ¢ pacumppoBkoidl 0003HAYCHHIA.
4. Yto moHMMAETCs TI0J] HHTETPAIbHOW YyBCTBUTEIBHOCTHIO (hoTOdIEeMeHTa?
5. Uto moHuMaeTcs Mo 3a/1ep>KUBAIOIIUM MOTEHIIHAIOM?
6. Uto Takoe kpacHas rpanuiia ¢porosddexra?
7. l'unote3a Ditnmreiina ans potordpdexra?

KonTposbHbie padoTsbl

3agaun KOHTPOJIbHOM paboThl OepyTes u3 pasnena «KoHTpoibHas paboTa» METOINYECKUX
YKa3aHWH U 3aJJaHUH K IPAaKTUYECKUM 3aHATUSAM JJI CTYJI€HTOB OYHOM (hOpMbI 00YUEeHHUSI B
COOTBETCTBUH CO CBOMM BAPUAHTOM U C HU3y4acMbIM Pa31€JIOM JUCLIUIUINHEI.

[Tpumepsl 3a/1a4 KOHTPOJIBHBIX Pa0OT:

DIEKTPOCTaTUYECKOE TI0JIE B BAKYYyME

1. /IBa mapuka oJIMHAKOBOTO 00heMa, 00JIaJar0IIIe MACCOM 0,6-10°3 r kasK/IBIii, TTOIBEIIICHBI HA
LIEJIKOBBIX HUTAX JUIMHOM 0,4 M Tak, 4TO MX NOBEPXHOCTU CONPUKACAIOTCSA. YTOJI, HA KOTOPBII
Pa30ILINCh HUTH IIPU COOOIIEHUH IapUKaM OJIMHAKOBBIX 3apsJ0B, paBeH 60°. Halitu Bennuuny 3apsaos
U CHILY DJIEKTPUYECKOTO OTTAJIKUBAHUS.

2. Paccrosinue d Mexxay aBymst TouedHbiME 3apsiiamu Q1 = +8 K u Q2 = - 5,3 uKut paBno 40
cM. Brranciuts HanpskeHHOCTh E mosist B Touke, JiexKaliei nocepeiuie Mexxy 3apsiaamu. Yemy paBHa
HaNpsHKEHHOCTh, €CJIM BTOPOH 3apsij OyAeT MOI0KHUTEIbHBIM?

3. Onpenenuth paboTy A1z CHJI MOJS 11O MEPEMEIICHU]
2 moJst, CO3JaHHOTO 3aPSKEHHBIM MPOBOASIIUM IIAPOM (CM. pH

4. beckoHeuHas IIOCKOCTh PAaBHOMCPHO 3apsiKEHa C 11
OHpeHeJ'H/ITI) 3HAYCHUC W HAIIPABJICHUC I'paJIUCHTA IOTCHIIAIa
IIJIOCKOCTBIO.

I 2
R 2R _T
I

" >

——

5. Jlunons ¢ 3MEeKTpUIeCKUM MOMEHTOM p =2 HKII-M HaxoauTCs B OTHOPOAHOM 3JIEKTPUUECKOM
ToJle HanmpsKeHHOCThIo E = 30 kB/M. BekTop p cocTaBiseT yron o, = 60° ¢ HanpapieHneM CHIOBBIX
auHUH nonst. OnpeneauTs NPOU3BEACHHYIO BHEIIHUMHU CUJIaMH paboTy A OBOpOTa AMIOIS HA yrou 3 =
30°.

ONEeKTpOMarHuTHas NHAYKIHS



1. B ogHOpOAHOM MAarHUTHOM ToJie ¢ MHAYKIUend B = 1 T HaxoauTCs mpsiMoii MpoBOA

MEePIEeHANKYIISPHBII B nmnoii 1 =20 CM, KOHIIbI KOTOPOTO 3aMKHYTHI BHE moJist. ConpoTuBieHue R Bceit
nenu pasHo 0,1 Om. Haiitu cuny F, koTopyro Hy>KHO IIPHIIOKUTH K IIPOBOJLY, YTOOBI IEPEMEIIATh €T0
MEPIEeHIUKYISIPHO JTUHUSAM HHAYKIIUU CO CKOPOCTHIO

V =2,5wm/c.

2. IIpososounoe komblo paguycom r =10 cm siexxut Ha croiie. Kakoe koinuecTBo
anekTpudecTBa Q MPOTEYET MO KOJIbIY, €CJIU €ro MOBEPHYTh C OAHOW CTOPOHBI Ha APYTYIO?
Conpotusnenue R konbia paBHo 1 Om. BepTukanbHas coctaBisitomias UHIYKIIMK B MarHuTHOrO 1osis
3emiu paBHa 50 MxT.

3. UnayktuBHoCcTh L karymiku paBHa 2 MI'H. Tok yactoroi v =50 'y, npoTekaromuii mo
KaTylIllKe, U3MEHsIeTCA [0 CUHYCOUJaIbHOMY 3akoHy. Onpeaenuth cpeantoro JJ]C camonHaykuu <esi>,
BO3HUKAIOIIYIO 32 HHTEpBaJl BpeMeHH Al, B TeueHHE KOTOPOro TOK B KaTYIIIKE U3MEHSIETCS OT
MUHHMMAJIBHOTO JI0 MAaKCUMAaJIbHOT'O 3HAUYC€HUsI. AMIUTUTYJHOE 3HauyeHue cuiibl Toka lo = 10 A.

4. Conenoup cogepxut N = 1000 ButkoB. Cuna Toka | B ero ooMoTke paBHa 1 A, MarHUTHBIN
notok @ yepes nonepeyHoe ceyenue conenounna pasex 0,1 MBO. Berunciuts sHepruto W MarHuTHOTO
HOJISL.

5. B nenu men tok lp = 50 A. MUcTouHUK TOKa MOKHO OTKJIFOUUTH OT IIETH, HE pa3phIBas ee.
Omnpenenuts cuiny Toka | B aToi nienu uepes3 t = 0,01 ¢ mocne oTkIItOUEHUS €€ OT UCTOYHHKA TOKA.
Conpotusnenue R nenu pasao 20 Om, ee ”HAYKTUBHOCTh

L=0,1T=n.

[IpomexyTOUYHBIE KOHTPOJIb CTYJCHTOB IIPOU3BOANTCS B (hOpMe dK3aMeHa.
[Tpumepbl SK3aMEHAITMOHHBIX OMIICTOB
DK3aMeHaIlMOHHBIE OUJIETHI 2 ceMecTpa

MUHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHUSI POCCUMCKON ®EJEPAILIMHU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJbHOE YUPEXJAEHHUE BBICIIETO OBPA3OBAHU S

«HangmoHanpHBIN HCCHIENOBATENbCKHUMN AAEpHBIA yHUBepcurer « MUDU »
HMMHTPOBFP&HCKHVI I/IH)KEHepHO-TEXHOJ'IOI‘T/I‘IECKI/II& MHCTUTYT —

dpwman denepaabHOIO TOCyIapCTBEHHOIO aBTOHOMHOTIO 00Pa30BaTeIbHOIO YUPeXXIIeHVI BBICIIIET0 00pa3oBaHs
«HanmoHaIbHBIN VICCIIe0BaTeIbCKUIL SIepHbI yHuBepcuTeT «MVIDVD»

(OVUTV HUSTY MUDW)

OU3NKO-TEXHNYECKUH PaKyJIbTeT
Kadenpa oOmieit u MenmuuHCcKON (HU3HKH

HarmpaBieHnue moAroToBKH (CIIEIMAIBHOCTB): Hucrtmruimna: dusnka

18.05.02 Xumuueckas TEXHOIOTHSI MAaTEPHATIOB COBPEMEHHOM ®dopma o0yueHus — OuHas
SHEPIeTHKH

[podmie noaroroBKH XUMHUYECKasi TEXHOJIOTHSI MATEPUATIOB SIEPHOTY Cemectp 2

TOIUIMBHOT'O IIMKJIA
DK3aMeHaIMOHHbINA OniteT No 1

1. Kunematuka MaTepuaabHOM TOUKH. Paguyc-BeKTOp U KOOpAUHATHI TOUYKH, CBSI3b MEXK1Y HUMU
(ananmuTHueckas, rpaduyeckas). Bektop nepeMenieHus 1 nyTb, IPOWIeHHBINA TOUKOH.

2. MOMEHT HHEpLMH Tela OTHOCUTENIBHO HEMOABMXHOM ocu. Teopema Llltelinepa. MOMEHT nHEpLMH
CJIO’KHOTO Tela.

3agaua: Macca 10 r kucnopona Haxoautcs npu aasnesnn 0,3 MITa u temmepatype 100° C. ITocre
HarpeBaHus MPU MOCTOSSHHOM JIaBJIeHWH Ta3 3aHsu1 00beM 10 1. HallTi KOJTM4ecTBO TETIOTHI,
MOJIYYEHHOE Ta30M.



CocraBui: ['.B. 3ennoBa  VYT1Bepxknato: 3aB. kapeapoi O.U. dpyxuHckas
17 nexabpss 2018 r 17 nexabpss 2018 r

DK3aMeHaIMOHHBIE OUJIeTHl 3 cemecTpa

MUHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHUA POCCUMCKOU ®EJEPAILIMHU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJAEHUE BBICIIETO OBPA3OBAHUA

«HauvoHanpbHBH HUCCAENOBATEAbBCKUMN ANECEpHBIN yHUBepcurer « MUDU »
AVMMUTPOBIPaICKMUM MHIKEHEPHO-TeXHOIOIMYEeCKMUI MHCTUTYT ~

dpwman dpenepaabHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00Pa30BaTeTbHOIO YUPeXXIeHVIs BBICIIIET0 00pa3oBaHId
«HaroHaIbHbIV MccIIeoBaTeIbCKUM AaepHbI yHuBepcuTeT «MVIDV»

(OUTV HUSTY MUDU)

OU3NKO-TEXHUUECKUH (PaKyIbTeT
Kadenpa oOmieit 1 MeTUITUHCKON (DU3HKH

Hampapnenue moaroToBku (CenuaIbHOCTh): Huctumnina: ®usnka
18.05.02 Xumirdeckast TEXHOJIOTHST MAaTepPHaJIOB COBPEMEHHOM SHEPTeTHKI ®opma 00ydeHns — O9Has
Ipodus momroToBKH XuMHUYECKas TEXHOJIOTHSI MATEPUATIOB SITICPHOTO

TOIUTMBHOTO IUKJIA Cemectp 3

Ok3aMeHarMoHHbIN OmiteT Ne 1

1. OCHOBHO 3aKOH 3JIEKTPOMarHuTHOM MHAYKIIMH JIJIsl 3aMKHYTOro KoHTypa. [Ipasuio Jlena.
Hanpaprnenue MHAYKIIMOHHOTO TOKA.

2. l'apMoHMYECKHE MIEKTPOMArHUTHBIC KOJIeOaHus B KoyiebaTeIbHOM KoHTYpe. uddepennnaipHoe
ypaBHEHHE. Y paBHEHHS TapPMOHUYECKUX Kojiebanuii 3apsaa (t), Hanpsokenus UL (t) u Toka I(t).
Paznmuaus mo gase.

3agaua: B qByX AMMHHBIX NapauieIbHBIX MPOBOJIAX, PACCTOSTHUE MEXKIY KOTOPhIMH paBHO 0,5 M TOKH
paBubl 50 A. [110THOCTH TOKa HaMpaBJICHBI B MPOTUBOIIOI0KHOM HarnpaBiieHud. Halaure nHAyKIIIo
MarHMTHOTO TOJISl B TOUKE, yAalleHHOH Ha paccrosiHue 0,3 M oT oaHoro u 0,5 M OT APyroro NpoBoja.

CocraBuit: ['.B. 3ennoBa  YTBepxknato: 3aB. kadeapoi O.U. dpyxuHckas
17 nexabpst 2018 r 17 nexabpst 2018 T

9K3aMCHaHI/IOHHLIC ounetel 4 ceMeCTpa

MUHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHUSI POCCUMCKON ®EJEPAILIMHU
®EJIEPAJIBHOE TOCYJAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHHUE BBICHIETO OBPA3OBAHU S

«HanmoHansHBIN HCCHAENOBATENBbCKHUMN AAEpHBINA yHUBepcurer « MUDU »
HMMHTPOBFP&HCKHVI I/IH)KEHepHO-TEXHOJ'IOI‘T/I‘IECKI/II& MHCTUTYT —

dpwman denepabHOIO TocyIapCTBEHHOIO aBTOHOMHOIO 00Pa30BaTeNIbHOIO YUpPeXKIeHNs BBICIIIET0 00pa3oBaHs
«HanmoHaIbHBIVI VCcCIIeloBaTeIbCKUI iepHbIV yHuBepcnuTeT «MVIDVD»

(OVUTV HUSTY MUDW)

DU3NKO-TEXHHUECKUH (PaKyIbTeT
Kadenpa oOrieii 1 MEIUITUHCKON (DU3UKH

Hampasienue noaroToBku (CIEUaIbHOCTD): Hucuumuna: Ouszmnka
18.05.02 Xumuieckast TEXHOJIOTHSI MATEPUATIOB COBPEMEHHOM SHEPIE€TUKU dopma 00y4eHust — O9Has
IIpodums monroToBKM XUMHUYECKast TEXHOJIOTHSI MATEPHAIIOB STIEPHOTO

TOIUTHBHOTO ITUKJIA Cewmectp 4

DK3aMeHaIMOHHbINA OniteT No 1

1. TenmoBoe uznyuenue. CnexTpanbHas INIOTHOCTh SHEPreTudeckoit ceeTuMoctu. KoadduimeHt
nornomieHus. 3akon Kupxroda.

2. SInepHble peakiuu. YpaBHeHHE sfepHON peakuuu. [lepekT Macc aaepHoil peakuuu. DK30- U
SHAOIHEpPreTHIecKne peakuuu. [1opor sHIO0IHEPreTHIECKON PEAKIINH.



3agava: MenHblii mapuK, OTAAJICHHBIN OT APYrHUX Ted, OOJy4yalOT MOHOXPOMAaTHYECKUM CBETOM
mHOW BOJHBI A = 0,2 MKM. /[0 Kakoro MakCHUMaJIbHOTO TOTEHIIMANA 3apsiAUTCS IIapUK, TEpsist
¢dorosnexTponsl? Pabora Beixona A = 4,47 3B.

CocTtaBwi:

I'".B. 3enmosa

17 nexabpss 2018 r

YTBepxkaaro: 3as.

Kadeapoi

O.U. IpyxuHcKas

17 nexabpss 2018 r

8 YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

Tabnua 8.1 — O0ecnedyeHre AMCUUIIIIMHBI OCHOBHOM U JIOTIOJIHUTEIbHOM JINTE]

JUCHUIIIAHBI

8.1 IlepeyeHb OCHOBHOIi U 1I0NOJIHUTEIHLHON Y4eOHOI JTUTEpaTyphl
B nepedeHb OCHOBHOM JIMTEpaTyphl BKIFOYAIOTCSA M3[aHUs, UMeromuecs B ¢ponaax oubmmoreku [JUTU
HUAY MUOU (B snekTpoHHO-O0MOIMoTeuHoi cucreme u (mm) 6udanorexe JJUTU HUAY MUODN).

PATYpOM 1O AUCUUTUIMHE

N ABTOp HasBanue Mecto HanmenoBanue I'on Konngectso
n/n U3AaHus W3JaTeNbCTBA | M3JAHUS 9K3EMILISIPOB
OcHoBHas1 TUTEpPaTYpa
1 Cagenbes, Kypc dusuku. T. 1. CaHkT- Jlanb 2021 9BbC «Jlanb»
U.B. MexaHuka. IMetepOyp https://e.lanbook.com/book/1
MonexymnspHas Qu3nKa r 52453
2 Cagenbes, Kypc ¢usuku. B 3 T. CaHkT- Jlanb 2022 OBbC «Jlaub»
. B. Tom 2: DaeKTpUIecTBO. [etepOyp https://e.lanbook.com/book/
Komnebanus 1 BOHEL r 184164
BostHOBast onTHKa
3 Cagenbes, Kypc ¢uzukn. T. 3: Cankr- Jlanb 2019 | 9BC «Jlanb»
. B. KBaHTOBast onTHKa. [etepOyp https://e.lanbook.com/book/1
AtomHas pusuka. dm3mka | T 17716
TBepaoro tena. Pusnka
aTOMHOTO Si/Ipa 1
9JIEMEHTAPHBIX YaCTHII
4 CaBenbes, COOpHUK BOIIPOCOB H CaHkT- Jlanb 2019 9BbC «Jlanb»
W. B. 3aj1a4 1Mo o0IIei Ppu3nKe IetepOyp https://e.lanbook.com/book/
r 125441
JlonoiHuTEIbHAS JIUTEPaTypa
4 YepToB 3amavHuK 10 QU3NKE Mocksa OU3SMATIIUT | 2002 20
AT.,
BopobbeB
A.A.
5 Hernad Kypc dpuzuxn Mocksa Bricmas mroma | 2001 10
A.A.
6 3eHnoBa JlaboparopHsiit HJumutpos | JUTU HUAY 2020 25
I'B., MIPaKTUKYM T10 OOHIei rpaa MHUDU
Karaesa ¢usuke. Yacto 1.
I'.B. MexaHuka
7 KaraeBa JlaGopaTopHbIit Humutpos | JUTU HUAY 2020 25
I'B., MIPaKTUKYM T10 OOIIeiH rpaa MHUDOUN
3enmoBa ¢usuke. Yactsp 2.
I'B, «MonexymnspHas GHU3UKa U
T'omyGeBa OCHOBBI CTaTHCTHYECKOH
K.B. TEPMOJIUHAMUKN»
8 KaraeBa JlaboparopHsiit HJumutpos | JUTU HUAY 2019 25
I'B., MPaKTUKYM IO 00men rpaj MHUDOU
3eH1oBa ¢usuke. Yacts 3.
I'B., «DNEKTPUIECTBO U
TonyGeBa MAarHeTH3M». — 2-€ U3/l.,
K.B. HCIPABICHHOE U JIOII.



https://e.lanbook.com/book/152453
https://e.lanbook.com/book/152453
https://e.lanbook.com/book/184164
https://e.lanbook.com/book/184164
https://e.lanbook.com/book/117716
https://e.lanbook.com/book/117716
https://e.lanbook.com/book/125441
https://e.lanbook.com/book/125441

T'onmyGeBa JlaboparopHsrii HJumutpos | JUTU HUAY 2020 25
K.B,, MIPaKTUKYM TI0 OOIIIeH rpaj MHUOU
3enrona ¢uzuke. Yacts 4
I'B., «Onrrka. AToMHast
KaraeBa ¢bu3nKa
' B. — 1-e u3n., cTepeoTHI.
9 3eHI0Ba Meronuueckue yka3zaHus Hdumvurpor | AUTU HUAY 2021 25
I'.B. M 3aJIaHUS K rpan MHUOU
MIPAKTUIECKUM 3aHATHSM.
Yacts 1. — 1-e u3n.,
CTCPEOTHIL.
10 | 3enmosa Metoandeckue yka3aHus HJumutpos | AUTU HUAY 2021 25
I'.B. M 3aJaHus K rpajn MUDOU
MPAKTUICCKUM 3aHITHSM.
Yacts 2. — 1-e u3n.,
CTCPEOTHIL.
11 | 3ennosa Metoandeckue yka3aHus HJumutpos | JUTU HUAY 2021 25
I'.B. M 3aJIaHUS K rpan MHUOU
MIPAKTUICCKUM 3aHATHSM.
Yacts 3. — 1-e u3n.,
CTEPEOTHII.

https://elibrary.ru Hayunas snekTponHas 0ubimoreka

8.2 Ilepeuennb pecypcoB HHGOPMALMOHHO-TEIeKOMMYHUKANIMOHHOM ceTn « UHTEpHET»

[Iepedyens pekomenayeMbIX IHTEpHET CalTOB:

http://uisrussia.msu.ru Yuausepcurerckas nHGopMauonHas cucrema «Poccusi»

https://www.labster.com/ BupryasibHbie 1a00paTOpHH 1)1 YHUBEPCUTETOB M IIIKOJ

http://www.school.edu.ru/ Poccuiickuii 00pa3oBaTeibHbIil MOpTal

http://www.edu.ru/ ®enepanbubiii mopran «Poccuiickoit 00pa3oBaHue»

https://www/chem.msu/ru "Chem Net"- xumuyeckas nHGOpMaLMOHHAS CETh

http://www.spbdk.ru/catalog/science/section-191/ Cankr-IletepOyprckuii 1oM KHUTH

Tabnuia 8.2 — PexoMmeH1yeMble 3JIeKTPOHHO-0MOINOTEUHbIE CHCTEMBI

Ne

HaunmenoBanue pecypca

Tematuka

1

95bC HUAY MUDU:
http://libcatalog.mephi.ru

OO6mas pusnka: MexaHuKa, MOJIEKYJIIpHas
($u3MKa U TEpMOJUHAMUKA, dJIEKTPOCTATHKA,
2JIEKTPOMAarHeTu3M, BOJIHOBAs ONTHKA,
KBaHTOBas ONTHKA, (PU3UKa TBEPJIOTO TENa,
aToMHas (pu3MKa ¥ KBaHTOBAs MEXaHUKa,
(u3KKa s171pa ¥ 3JI€MEHTApHBIX YaCTHI]

3BbC «3nanmym» - http://znanium.com

OO6mas pusmka: MexaHuKa, MOJIEKYJIIpHas
($u3MKa U TEpMOJUHAMUKA, dJIEKTPOCTATHKA,
2JIEKTPOMAarHeTu3M, BOJIHOBAs ONTHKA,
KBaHTOBas ONTHKA, (PU3UKa TBEPJIOTO TENA,
aToMHasl (pu3MKa U KBaHTOBAs MEXaHUKa,
(u3MKa s171pa ¥ 3JI€MEHTAPHBIX YaCTHI]

9BC U3IaTenbCTBa «JIaup»

http://e.lanbook.com

OO6mas ¢pu3nKa: MexaHuka, MOJIEKYJISIpHast
(hu3MKa U TEPMOTMHAMHUKA, JJIEKTPOCTATHKA,
3JEKTPOMarHeTu3M, BOJIHOBAsI OITHKA,
KBaHTOBAsl ONTHKA, (DU3UKA TBEPJIOTO TeJa,
aToMHas (hU3MKa U KBAHTOBAsI MEXaHUKA,
(busmKa syIpa u DJIIEMEHTAPHBIX YaCTHI]

3BbC «Opmnaiit» http://biblioteka-onkin.com

OO6mas pusmka: MexaHuKa, MOJIEKYJIIpHAs
(u3MKa U TepMOJUHAMUKA, dJIEKTPOCTATHKA,
2JIEKTPOMAarHeTu3M, BOJIHOBAs OINTHKA,
KBaHTOBas ONTHKA, (PU3UKa TBEPJIOTO TENa,
aToMHasl (pu3KKa ¥ KBAaHTOBAsi MEXaHUKA,



https://elibrary.ru/
http://uisrussia.msu.ru/
https://www.labster.com/
http://www.school.edu.ru/
http://www.edu.ru/
https://www/chem.msu/ru
http://www.spbdk.ru/catalog/science/section-191/
http://libcatalog.mephi.ru/
http://znanium.com/
http://e.lanbook.com/
http://biblioteka-onkin.com/

(u3KKa s171pa ¥ SJIeMEHTapHBIX YaCTHI]

5 OBC «Aiidykey: http://ibooks.ru OO6mas pusnka: MexaHuKa, MOJIEKYJIIpHAs
(bu3MKa ¥ TepMOJJMHAMUKA, 3JICKTPOCTATHKA,
AIIEKTPOMAarHeTH3M, BOJIHOBAsI ONITHKA,
KBAHTOBAsI ONTHKA, (pU3UKa TBEPIOTO Tela,
aToMHasi U3HMKa U KBAHTOBasi MEXaHUKa,
(bu3HKa siIpa U JIEMEHTAPHBIX YaCTHI]

6 3BC «YHHBepcaIbHas oubmuoteka»: | OOmas pusznka: MexaHuka, MOJICKYJIpHAs
http://biblioclub.ru (bu3nKa ¥ TEPMOJAMHAMHUKA, JJIIEKTPOCTATHKA,
AIICKTPOMArHETU3M, BOJIHOBAS ONTHUKA,
KBAHTOBAs ONTHKA, (PU3HKA TBEPIOTO Tea,
aToMHas (U3KKa M KBAHTOBAsi MCXaHUKa,
(bu3HKa sIpa U 3JIEMEHTAPHBIX YaCTHI]

7 OBC «Jlanb»: http://e.lanbook.com OO0mmas (¢pu3nKa: MeXaHuKa, MOJICKYJISIpHAs
bu3MKa U TEPMOJIUHAMHKA, IICKTPOCTATHKA,
3JIEKTPOMArHETH3M, BOJIHOBAsI OTITHKA,
KBaHTOBasI ONTHKA, (PU3UKA TBEPOIO TEJa,
aToMHast (pHU3KMKa U KBAHTOBAss MEXaHHUKa,
bu3mKa sapa v SIEMEHTAPHBIX YaCTHUI]

8 DnekTpoHHO-O0ubMoTeynas cucrema IPR OOmas pusnka, Gu3nIecKuil SIKCICPUMEHT,
BOOKS 00paboTKa pe3yIbTaTOB H3MEPEHHUIA
9 9BC «KOHCyYIBTaHT CTYAEHTa» Oo6mas ¢pusnka, GU3NIECKUI IKCIIEPUMEHT,

00paboTKa pe3yIbTaTOB U3MEPEHHI

8.3 Ilepeuenb HWHGOPMANMOHHBLIX TEXHOJIOTHIl, HMCHOJb3YeMbIX MPH OCYIIECTBIECHUH
00pa30BaTeIbHOIO Mpolecca Mo JMCHMILIMHE, BKIKYasi NMepeyeHb MPOrPaMMHOr0 obdecrevyeHus: U
HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM

Tabnuma 8.3 — [lepeyeHp TUIIEH3MOHHOTO W CBOOOTHO PACIIPOCTPAHIEMOTO MMPOTPAMMHOT0 00eCTIeYeHHUS

No HaumenoBanue

1 Windows 10 Pro

2 Microsoft Office

3 Bpayzepsri: Internet Explorer 10, Internet Explorer 9, Internet Explorer 8, FireFox 10, Safari 5,
Google Chrome 17

4 Antunnaruar.BY3

Tabnuna 8.4 — IlepeueHb npodeccCuOHANBHBIX 0a3 JAHHBIX M HH(GOPMAIIMOHHBIX CIPABOYHBIX CUCTEM

Ne HaumenoBanue Temarnka DNEeKTPOHHBIN ajipec

1 TapanT ITpaBoBas httgs://www.garant.ru/



http://ibooks.ru/
http://biblioclub.ru/
http://e.lanbook.com/
https://www.garant.ru/

9 MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JUCHHUIIJINHBI

No HaumenoBanue noMenieHui 1Jisi IpoBeACHUS Anpec (MECTOIOJIOKEHUE) IOMEIIICHUH JIUTS
—p BCE€X BUAOB YUESOHOH JIeATETbHOCTH, MMPOBESHUS BCEX BUJIOB YUEOHOU NesITEIFHOCTH,
MPeyCMOTPEHHON YYE€OHBIM ILUIAHOM, B TOM MMPeayCMOTPEHHON YYEOHBIM IIJIaHOM (B CIrydae
4UCJI€ IOMELEHUS JJI1 CAMOCTOSITEIIbHON peanu3anuy oOpa3o0BaTEIILHON MPOTrpaMMEI B
paboTHI, C yKa3aHHEM NepedIHsI OCHOBHOTO ceTeBoi (hopMe TOTIOITHUTEIPHO YKa3bIBACTCS
o0opynoBaHus, yaeOHO HATISAHBIX ITOCOOMIA HamMEHOBaHWE OpraHU3aIiH, C KOTOPOH
Y MCTIOJIb3YEMOT'0 IMPOTPAMMHOT0 00eCTIeUeHUS 3aKJIFOYCH JIOTOBOP)
1 | YueOnas aynuTopus JJisi NpPOBeAeHUS 3aHATHIAN? 433507, YapsHOBCKast 00/macTs, r. JIUMUTPOBTpaz, yiI.
101 Kyiiopimesa, 294
ocaJ0uHbIX MecT — 16; miomans 59.42 kB.M.;
crienuaI3upoBaHHas MeOelb:
VYueOHas nocka — 1 WIT., CTON cTyAeHYeCcKui — 12 mr.,
CTOJI IPETIOJABATENILCKUN — 2 IIT., CTOJ KOMITBIOTEPHBIH
—12 wr.,
cTysps — 31 WT., KOHAULKHOHEP — 1 mT.
TexHn4ecKue CpeacTBa O0YICHHUSL:
KommbroTeps! (MOHHTOp, CHCTEMHBIH OJIOK, KITaBHATypa,
MbImika) — 10 mr., mpoexTop — 1 mT., 3xpaH — | miT.
nporpammHoe obecriedenne: OC Windows XP,
Microsoft Office 10
2 | YueOHas ayaquTopusi JUIsI MPOBeIeHUsI 3aHATHIA 433507, YnpsiHOBCKast 007acTh, I. JJuMUTpOBIrpan, yii.

Ne203

MOCaJ0YHbLIX MeCT — 12; mmomans 52,25 KB.M.;
crieaIn3upoBaHHas MeOelb: yueOHas qocka — 1 mr.,
CTOJI CTYJeHUYECKHH — 12 IIT., CTOJ MpernoiaBaTeIbCKUii
— 1 mT.

CTOJ Ta0OPATOPHBIN — § MIT., CTYNbs — 28 mIT., mKag
JIBYXCTBOpYAThI — 1 IIT., CTOJI MpUCTaBKa — 7 LUT.
HarJsIIHbBIe 00pass! — 10 mT., TTakaTel — 3 mT.,
HaTJBIIHBIE TTOCOOms — 3 mIT., JTabopaTopHBIi KOMIUTEKC
"3akonbl MexaHuku" (JIKM-2) — 1 mr., Tumosoi
MoaynbHbIN kommieke Mexanukal MYK-M1 — 2 mir.
TunoBoi MoyIbHBIN KOMITIEKC Mexanuka2 MYK-M2
—2 mT.

Ycranoska nabopatopHast bBM3 MYK-M3 — 1 mir.

Kyiiobimesa, 294

YueOHasi ayAuTOpHs A/ NPOBEACHHUS 3aHATHH
Ne203a

MOCaJI0YHBIX MecT — 12; uromans 51 kB.M.;
CreMaIN3UpOBaHHast MeOelb:

yaeOHas gocka — | mT., cToxn cryaerdeckuit — 10 mr.,
CTOJI MPEToIaBaTeILCKUIA — | MIT., CTOJ JTabOpaTOPHBIH
— 12 mr.

cTyibs — 30 mr., mxad meHan — 1 mrT., Tym6a — 1 .
KOHIUITMOHEp — | MIT., MIaKaTel — 5 IIT., HATJISATHBIE
rnocoous — 3 mir.,

Texumueckue cpeacTsa oOyuenus: JlabopaTopHsIi
koMIutekc "MouekysispHas Gpusnka u TepMoIuHamMuKa
— 1 wr., XonoAUABHUK JabopaTOpHEI — 1 mT., TUoBoi
KOMILIEKC 000pyAOBaHMSA IS JIAOOPaTOPUH
MOJIEKYJISIPHOH .(DU3UKH U TEPMOJMHAMUKY — | IIT.

433507, YabstHOBCKasi 00acTh, T. JAMMUTpOBTpa, yi.
Kyii0Opmena, 294

YueOHas ayauTopus 115 NPOBeICHUs 3aHATHI
Nell12

ocaJ0uHbIX MecT — 12; momans 48,7 KB. M.;
creuaIM3upoBaHHas MeOelb:

yaeOHas 1ocKa — | IT., CTOJN CTYyACHYECKHH — § mIT.,
CTOJI IIPEToaBaTEeNIBCKUH — | MIT., CTOJI TaOOpaTOPHBII
—13 wr.,

CTYJbs — 26 mWT., mKad IByXCTBOpUYATHIH — 1 mT., TymMba
— 1 m.

HarJsigHbIe 00pa3iel — 10 mT., mIakaTel — 5 mT.,

433507, YapsHoBckast 001acTp, r. JJUMUTpOBIpa, yi.
KyiiOpmmena, 294




HarJIsAHbIE TTI0CO0us — 2 mT.,

Texauyeckue cpencTra ooydeHus: JlabopaTopHbIi
KoMILTEKC "DiekrpoMarautHoe moje" (JIKD-1) — 1 mr.,
TunoBol MOIYJIbHBIN YI€OHBIH KOMITIIEKC
OnexrpudectBo U MarHeTusMm MYK MYK-DMI — 8 mr.
Y4yeOHast ayAuTOpHsA 1Jis1 IPOBEACHUS 3AaHATUHI 433507, YapsHOBCKast 00/macTs, r. JIUMUTPOBTpaz, yiI.
Nel08 Kyi6pimesa, 294

ITocamounsie Mecta — 12; mmomans 51 kB.M;

ydeOHas gocka — | IIT., CTOJ CTYAEHYECKHUH — § MIT.,
CTOJI IPETIOIaBATENILCKUN — | IIT., CTOJ 1a00paTOPHBIN
—13 wr.,

CTYJIBSI — 26 10T., Kad JBYXCTBOpYATHIA — 1 mT., TymMOa
— 1 .

HarJsIIHBIe 00pa3is! — 10 mT., IrakaTel — 5 mrT.,
HalIsAHBIE TTOCOOuS — 2 mT.,

JlabopatopHsie onrtnaeckue koMiutekesl JIKO,
MOTyTIFHBIMHE J1a00paTopHEIMU KoMImiekcaMu MY K-
OB, MYK-OK, MVYK-O, ycTaHOBKH AJISI H3y4ICHUS
3aKOHOB F€OMETPUIECKON ONTHKH, HHTEP(HEpEeHINN
cBeTa, MU(PaKLUK CBETa, NOJISIPU3ALUH CBETa,
YCTaHOBKH JJIs1 UCccleoBaHus: cueTuynka I eiirepa,
nepuo/a noJjiypacrajga paiuoakTHBHOTO AJIEMEHTA,
CTaTUCTUYECKOI'0 XapaKTepa paJHoaKTUBHOIO pacnaja

10 OCOBEHHOCTHU OPTAHU3AIIMN OBPA3OBATEJIBHOT'O ITPOLIECCA JJIA
NMHBAJIMJOB U JINL C OTPAHNYEHHBIMM BO3MOXHOCTAMU 3/ J0POBbA

OOyueHre MHBAIUIOB U JIML C OIPAaHMYEHHBIMH BO3MOKHOCTSMM 3[10POBbSI OCYLIECTBIISIETCS B
COOTBETCTBHH C:

— IlopsinkoM opraHu3alud W OCYIIECTBJIEHUS 0Opa30oBaTENIbHOM  AESITEIBHOCTH IO
oOpa3oBaTeNpHbIM IMporpaMMaM — IporpamMmaM 0OakajaBpuaTa, I[porpaMMaM CIIELUAIUTETa,
nporpammam maructparypsl (IIpukas MunoOpuayku PO ot 05.04.2017 Ne 301);

— llonmoxennem 00 opraHu3auud OOy4Y€HHUsS CTYACHTOB-MHBAJIHWJIOB U CTYJIEHTOB C
OTrpaHU4YECHHBIMU BO3MOXKHOCTAMU 310poBbs B HUAY MU®DH, yrBepxkaenusm 29.08.2017T.;

— MeroanueckuMu peKOMEHJAIUsMU [0 OpraHU3allMM 00pa30BaTENIbHOrO Mpolecca s
oOyueHUs: WMHBAIMJIOB M JIMI C OTPaHHMYEHHBIMH BO3MOXXHOCTSIMH 37I0pOBbSI B 00pa3oBaTEIbHBIX
OpraHu3alMsIX BBICHIETO O0Opa3oBaHUS, B TOM 4YHUCJIE OCHAIEHHOCTH 00pa30BaTENbHOrO Ipoliecca
(yTBepkIeHbl 3a-MecTuTeneM MuHuctpa odpasoBanus 1 Hayku PO A.A. Kinumossim ot 08.04.2014 Ne
AK-44/058H).




JlonoiHeHNMsI ¥ N3MEHEeHHUsl B padoyeil mporpaMmme
AMCUUIJIMHBI HA 20 /20 y4.T.

Buecennbie nsmenenus Ha 20 /20 yueOHBIN T

B pabouyto mporpaMMy BHOCATCS CIEIYIOIINE U3MEHEHUS:

L) ;
)
WU OeNaemcs OMMemKa 0 HeyenecooOPasHOCU 6HEeCeHUS KAKUX-TUb0 UsMEHEeHUN Ha OaHHbII Y4eOHbLI

200

Pabouas nporpamma nepecMoTpeHa Ha 3aceJaHUH Kadeapsl

(0ama, HoMep NPOmMoKoNA 3acedaHs Kagheopwl, NOONUCH 3d8. Kageopoil).

COI'NTACOBAHO:

3aBeqyromuii BeITycKaromen kadeapoit
HaumMeHo8aHue Kageopvl  TUYHASL NOONUCL  PACUUDPOBKA NOONUCU  0amd

PyxoBonurens OOII,

yuc€Has CTCIICHb, JOJDKHOCTD
JUYHAA NOONUCL  PACUUPDPOBKA NOONUCU  0ama




