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1 HEJb U 3AJIAUM OCBOEHU ST AUCHMILINHBI

]_Ie.]'lb OCBOCHUs AUCHUIIIMHBI «Duzuka» — NnoAroToBKa CTYICHTOB, O6yLIaI'OH_[I/IXC$I 10 crnenuaJbHO-
ctu «XUMUYecKasi TEXHOJOTHsS), K PELISHHIO 3a/1a4 PO(eCCHOHAIBHOM AeSTebHOCTH, a TAKXKe HU3yde-
HHE CTyAeHTaMHu HauOoJjiee OOIIMX CBOIMCTB M 3aKOHOB CYLIECTBOBaHHs MaTepuu, HOpPM ee IBHKEHHS,
obecriedenne (pyHnaMeHTaIbHONU (PU3MUECKON MOATOTOBKH, MO3BOJISFOIIEH OyaymnM OakajaBpaM OpH-
CHTHUPOBATHCA B Hay‘{HO-TeXHI/I"IeCKOfI I/IH(1)OpMaI_II/II/Ij HUCITIOJIB30BATDb (1)I/ISI/I"IGCKI/IG NMPUHOUIIBI U 3aKOHBI B
CBOEH TPYAOBOI ACSITETbHOCTH.

3apaun: B pesynbrare n3ydeHus GU3NKH U IPYTHX €CTECTBEHHBIX TUCLUIUINH Y CTYJEHTOB JOJIXK-
HAa CIIOKUTBCS €UHAasi KapTHHA MHpa. M3yueHne MUCHMIUIMHBI TOJKHO CrOcOOCTBOBATh (POPMHUPOBAHUIO
y CTYIEHTOB OCHOB HAy4YHOT'O MBIIIJICHUS, B TOM YHCJIE. MOHUMAHUIO IPAaHHI MPUMEHUMOCTH (u3nde-
CKHMX MNOHSTUH W TEOPH, YMEHHIO OLICHUBATb CTENEHb JOCTOBEPHOCTU PE3YyJIbTATOB TEOPETHUYECKUX U
SKCIIEPUMEHTAIIbHBIX UCCIIEIOBAHH, YMEHUIO IJIAHUPOBATh (PH3UUECKHIA U TEXHHUECKUH SKCIIEPUMEHT U
0o0pabaTbIBaTh €ro pPe3yJbTaThl C UCIOJIB30BAHUEM METOJOB TEOPUH PA3MEPHOCTH, TEOPUH MOJAOOHS U
MaTeMaTHYeCKOH CTaTHCTUKU. MMeHHO (r3uka co3maer OCHOBY (PyHIAMEHTANBbHOW TEOPETHYECKOH U
NPaKTHYECKOH MOATOTOBKU OyAyLIEro CIenUaicTa, MO3BOJSIOMYIO0 IPAaBUIbHO OHIMATh Pa3sHoOOpas-
HbI€ KOHKPETHBIE SIBJICHUS] M 3aKOHOMEPHOCTH, U3y4daeMble OOJbITMHCTBOM 00X MPO(ECCHOHANBHBIX U
CHELHAIbHbBIX TUCLUIIINH.

2 IEPEYEHD IVIAHUPYEMBIX PE3YJILTATOB OBYUEHUS 110
JUCHUTLJINHE

[Ipouecc n3ydeHus TUCIUTUIMHBI HAMIPaBJIeH HA (OPMUPOBAHUE CIEAYIOMUX KOMITETEHIIUN U W H-
auKaTopoB ux goctwkerus B coorsercteun ¢ OC HUAY MUOU u OOII BO no cnieunanbHOCTH.

YHnBepca.anble KOMINCTEHIMH U HHAHKATOPLI HX JOCTH/RKECHHUSA

HaumenoBanueka- Kona u nanmenoBsanue YK Kon 1 manmeHOBaHNC HHANKATOPa HOCTIDKCHUAY K
TErOpuH (IPYIIIbI)
YK
EcrectBenHO- VYKE-1 Cnocoben ucnons3o- | 3-YKE-1 3HaTh: OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX
HaVJIHAS BaThb 3HAHUS CCTCCTBCHHO- | IUCLMIUIMH, METOABl MATCMAaTHYCCKOTO aHAIH3a U MOACTH-

Hay4YHBl JUCLUIUIUH, IPUME-
HATb METOJBI MAaTCMAaTHUC-
CKOTO aHaJIN3a U MOJECIHUPO-
BaHUA, TEOPETUUECKOTO U
3KCIIEPUMEHTAIBLHOTO HC-
CIICIOBAHHSI B IIOCTABJICH-
HBIX 33Ja49ax

POBAHIL, TCOPCTUUCCKOTO M IKCIICPUMECHTAIBHOTO HUCCICIO-
BaHUI

V-YKE-1 yMeTh: HCMOIR30BATE MATCMATHUCCKUC MCTOIEI B
TCXHUUICCKUX TPUIOKCHUIX, PACCUUTHIBATh OCHOBHBIC HHC-
JOBBIC XAPAKTCPUCTHKU CIIVIAMHBIX BCIHYHH, PEIIATh OC-
HOBHBIC 33291 MAaTCMATHICCKOH CTATUCTHUKY, PCIIATh THIIO-
BBIC PACUCTHBIC 331a9H

B-VKE-1 Baazets: MeTogaMu MATCMATHUCCKOTO aHAMH3A U
MOJCIMPOBAHUS, MCTOAAMH PCIICHUS 3a7a49 aHAIN3A U pac-
4YeTA XAPAKTCPUCTUK (PUIUICCKUX CUCTEM, OCHOBHBIMH MPHU-
eMamu 00pabOTKH IKCICPUMCHTAIBHBIX AAHHBIX, MCTOAAMH
PabOTHl ¢ IPUKIAAHBIMH MPOTPAMMHBIMU MPOIYKTAMH




Ob0menpodeccHoHATbHbIE KOMIIETEHIHU H HHAHUKATOPBI HX JOCTHKEHHUS:

Kon u nvaumenosanue OITK Koa v HaumeHoBanue uHaukatopa noctmkeHussOITK

OIIK-1 Cnocoben ucnons3osate Ma- | 3-OI1K-1. 3nate: Matematnueckuii anmnapar, (U3HUCCKUE U XUMUYCCKHE
TEMATHYCCKHE, CCTCCTBCHHOHAYYHBIC | 3aKOHBI HCOOXOJUMBIC AJTSl PSIICHHUS TPO(ECCHOHATBHBIX 334a4 B 001aCTH
U WHXKCHCPHBIC 3HAHUS TS PCIICHUS | XUMUH B TCXHOJOTHH SACPHOTO TOIUTMBHOTO ITUKJIA, OCHOBHEBIC TCOPCTH-
3a1a4 ¢BocH MpodecCHOHATPHOM Ae- | YSCKUEC MOIOKEHUS CMEKHBIX ©CTCCTBCHHOHAY YHBIX JUCLUTLIHH.
STCITPHOCTH V-OIIK-1. YMmeTh: onpeneiasth HCOOXOAUMOCTh MPHUBICUCHHUS JOTOTHH-
TCIBHBIX 3HAHWH N3 CHCIHUAIBHBIX PA3ACIOB MAaTCMATHUYCCKUX H CCTC-
CTBCHHOHAYYHBIX JUCLHUIUIAH JUIS PCIICHUS MPO(PESCCHOHATBHBIX 3a1ad,
MNPUMCHATE TOYICHHBIC TCOPCTUUCCKUC 3HAHWS W MATCMATHUCCKHUM am-
mapar Il CaMOCTOSTCIIBHOTO OCBOCHHS CIICHHUAIBHBIX PA3ACiIOB MaTeMa-
TUKH U ©CTCCTBCHHOHAYYHBIX MUCLHUILIUH, HCOOXOTUMBIX B MPOECCHO-
HATBHOHN ACATCIBHOCTH, MPUMCHITh 3HAHHS MATCMATHKH M CCTCCTBCHHO-
HAYYHBIX AUCUUILIMH [T AHATH3a U 00pabOTKH PEe3yIbTAaTOB XUMHUSCKUX
SKCTICPUMCHTOB.

B-OIIK-1. BnageTs: HaBBIKAMH HCHOIb30BAHUS TCOPETUICCKUX OCHOB Oa-
30BBIX PA3ACIIOB MATCMATHKH W CCTCCTBCHHOHAYYHBIX TUCHHUILIHNH TPH
pelIcHMM 33434 B 007aCTH XUMHU U TCXHOJOTHH SIICPHOTO TOIUTMBHOTO
LUK/

B pesynbraTe u3yueHus AMCUUIIINHBI CTYAEHT CIIELUAINTeTa J1OKEH:
3HaTh!
— (pyHmamMeHTaJ bHBIE 3aKOHBI M SIBICHUS MEXAHWKH, MOJEKYJSIPHOH (PH3MKH, 3JIEKTPHYECTBA M MarHe-
TH3Ma, KoJieOaHMH 1 BOJIH, (PU3UKU TBEPAOTO TeNa, KBAHTOBOW (PM3HKH, CTATUCTHUECKONW (PU3UKU H Tep-
MOIMHAMUKH HEOOXOAMMBIE IJIsl YCBOCHMs (PM3MUECKUX OCHOB aBTOMATH3ALMH TEXHOJOTHMYECKUX IPO-
LIECCOB U POU3BOACTB;
— OCHOBHbIE (PU3NYECKIE BETMUNHBI 1 KOHCTAHTBI, HX OIpEIeNICHIE U eIUHULBl H3MEPEHHS,
— TEOPETHUYECKUE U HKCIIEPUMEHTAIbHbIE METOABI HCCIEOBAHNH B (PH3HKE;
— METO[IbI pacyeTa U YUCIEHHON OLIEHKH TOYHOCTHU PE3yJIbTATOB M3MEPEHUH (PM3MUECKUX BEITUYHH.
Ymers:
— CaMOCTOSITEIbHO peIlaTh KOHKPETHBIE 3a/1a4H U3 PA3IUYHBIX Pa3[esioB (PH3HKHY,
— MOJIB30BaThCsl COBPEMEHHON HAYyYHOH anmnapaTypon AJjsl NPOBENCHHsI HHXEHEPHBIX U3MEPEHUN U Hay4-
HBIX UCCJIEAOBaHUT,
— IPUMEHATDh (PU3UKO-MATEMATUIECKHE METOABI ISl PELICHHUS 3a7a4 B O0JIACTH aBTOMATU3ALUU TEXHOJIO-
IMYECKUX MPOLIECCOB U MPOU3BOACTB, YIIPABIEHUS )KU3HEHHBIM LIUKJIOM MPOAYKIIMU U €€ KaueCTBOM;
— yMETh B YCTHOW M NMHCbMEHHOH (popMe, IOTHUECKH BEPHO U apryMEHTHUPOBAHO 3aIMUINATh PE3YIbTATHI
CBOMX HCCJIETIOBAHHM.

Bnaners:
— OPY>KHEM JIOTUKH, CIIOCOOHOCTBIO K aHAJTU3Y U CUHTE3Y PE3YJIbTaTOB UCCIICIOBAHMIA,

— MeToAaMH BhIOOpa 1eJTH, TTOCTAHOBKY 3a7a4 U BbIOOpa ONTHMAJIbHBIX MyTEH UX PeIleHUs;

— HABBIKAMU TIPUMEHEHUS] 3aKOHOB (DM3UKHU MPH COCTABJICHUU YPABHEHUN U MPU PelIeHUH (PH3UIeCKIX
3ama4 B 00J1aCTH aBTOMATH3ALMHU TPONU3BOACTBA,

— METOAaMH KOMITBIOTEPHOM, aHAJTUTUYECKOH 1 rpadudeckoii 00paboTKH pe3yIbTaTOB H3MEPESHHIA.



3 BOCOUTATEJBHBINA NOTEHIMAJ AUCIHUILIAHBI

Hampasnenus/uenu Bocnu-
TaHUs

3amauu Bocnutanus (Kox)

BocnurarenpHbIH TOTCHIMAT JUCIAIIIAH

[Ipodeccnonansroe Boc-
IIUTAHUC

— (¢opmupoBaHue OTBET-
CTBEHHOCTH U aKKypaTHOCTH
B paboTe ¢ OMacHBIMU Bellle-
CTBAMHU U MTPpU TPEOOBAHUAX K
HOPMaM BBICOKOTO  KJlacca
yuctoTe! (B36);

— (QopmHpOBaHUE KYJIBTYPHI
panuanuoHHONW  Oe30macHO-
CTU TPU UCIOJb30BAHUU HC-
TOYHHKOB HOHU3HPYIOLIETO U
HEMOHU3UPYIOLIEro U3Jy4e-
Hus (B37)

1. Hcnonp3oBaHHE€ BOCHOUTATEIBHOIO IIO-
TeHUuajga npoduibHbx aucuuriuH «Cu-
CTEMBI YIOpPaBICHUS XUMHKO-
TEXHOJIOTUYECKUMHU TpoIeccamuy, «IJIeK-
Tpoxumusy, «Paguoxumusy», «Pagnoxumu-
YeCKHe MeTOAbl aHanmm3ay, «TexHomoruu
W3TOTOBJICHUS SIAEPHOTO TOIJIMBA» U APYTHX
1t GOpMHUPOBAHUST HABBIKOB O€3yCIIOBHOTO
BBITIOJTHEHUSI BCEX HOPM O€30MacHOCTH Ha
pabouem mecre, COOMIOAEHUU Mep Mpeno-
CTOPOKHOCTH TIPU BBIMIOJTHEHUU UCCIIEAOBA-
TEJIbCKUX W TPOU3BOJCTBEHHBIX 3a/1ad C
OMACHBIMH BEIIECTBAMH, a TAKXKE B TOMeE-
HIEHUSIX C BBICOKUM KJIACCOM YHCTOTHI TO-
CPENCTBOM TMPHUBJICUEHHUS JEHUCTBYIOIIHNX
CTIIEIUAJIMCTOB K peau3aluu y4eOHbIX IHC-
LUTUJTHH U COMPOBOXACHUIO MPOBOAUMBIX Y
CTYIEHTOB MPAKTUYECKUX paboOT B 3TUX Op-
raHU3aLMSIX.

2. Hcnonp30BaHHE BOCHUTATENIBHOIO IIO-
TEHIMAIa TUCLUIIUH « XUMUYECKast TEXHO-
norusi paauodapmmpenaparoB», «OCHOBBI
panuanuoHHON Oe3omacHOCTH», «(OCHOBBI
SKOJIOTUH U PAJUO3KOJIOTHS» U BCEX BUIOB
MPaKTUK Ui (POPMHUPOBAHUS KYJIBTYPHI pa-
IUAIMOHHON Oe30macHOCTH, B TOM HHCTE
MpU  TONYYEHUU TMPAKTHUYECKUX HABBIKOB
MOCPEICTBOM TEMATHYECKOTO aKLEHTHPOBA-
HUSl B COAEPKAHUM AUCIUIUIUH U y4eOHBIX
3aIaHMid, TIOATOTOBKH 3cce, pedeparos,
OUCKYCCHH, & TaKXK€ B XOI€ MPAKTHYECKOU
paboThl ¢ 00OpYIOBAHUEM.

4 CTPYKTYPA U COAEP) KAHUE JUCIHUIIJIMHBI

Jucrturuimaa @u3rka OTHOCUTCS K 0430601 9aCTU eCHIeCMBeHHOHAYYHO20 MOAY sl yueOHOrO TiaHa
[0 cHenuanbHOCTU 18.05.02 Xumuueckas mexnono2us Mamepuaios CO8PeMenHol JHep2emuKi.

4.1 O0beM QHCUUTLTHHBI
Obmwast TpynoeMkocTb (00beM) nucuuruinabl_ Dusuka coctasisier 18 3adernex enunui (3ET), 648

AKAACMHUYCCKUX YaCOB.

Tabmuua 4.1 O6bEM TUCHMILTHHBI 110 BHIAM YI€OHBIX 3aHSATHIHA

Bcero, Cemectp
Bun yueGHoi paboTsl SaUCTHRIX Gtk 2 3 4
HHUII
(axazn. 9acoB)
KonrakTHas padora ¢ npenogaBartejiemMm 159 54 51 54
B TOM YHCJIE!
— ayAUTOpPHAsI 1O BUAAM YUeOHBIX 3aHATUH




— JIEKLIMU 53 18 17 18
— MPAKTUYECKHUE 3aHITUS 53 18 17 18
— 1abopaTopHbIe pabOThI 53 18 17 18
CamocrosiTesibHAst paGoTa o0yuaromuxcs
B TOM YHCJIE:
— U3YYEHHUE TEOPETUIECKOrO Kypca 381 126 147 108
Buna npomexyTouHoii atTecTauuu (3a4et, IK3aMeH) 108 36 18 54
HUToro no nucuuninHe 648 216 216 216
Tabmmua 4.2 - Pacnpenenenne yueOHON HArpy3KHU 1O pasaesam JUCHHUTUIAHBI
Buas! yueGHOI HArpy3KH U UX TPYAOSMKOCTb, BKIOUAI CaAMO-
CTOSITCIBHYIO PA0OTY CTYACHTOB, aKa/l. Yachl
S les | Eles |8 |2
% E §h E( Lé §h E( & §h E( o | Popmupyembic
2 | Hamvmenosanwue pas- = 8 "E“ ); = "E“ ); § "E“ ); S HHIUKATOPBI
8 Jiena JUCLIUTLTAHBI = 2 o Q S| & o 2 S 2ol o8 S| g OCBOCHHUS
2 5 § 5 3 g8l &5 3 ol g F| o 59 S o KOMIIETE HIIUHM
= : |FET| E|F2|8 | FgT| 8
E | = E Sl z2E |8 > £ A
5028 | &84 |8 | &
E|cE |S|=E |7 =8
Pusnyeckue OCHO- 8 8 - 8 - 60 - 84 3-YKE-1
1 | BBI MExaHUKH V-VKE-1
B- YKE-1
MonexynsipHas Gu- 10 10 - 10 - 66 - 96 3-YKE-1
2 | 3UKa U TepMOAMHA- V-YKE-1
MUKa B- YKE-1
DNeKTpUIecTBO 4 4 - 6 - 37 - 51 3-YKE-1
3 V-YKE-1
B- YKE-1
DJNEKTPOMArHETU3M 6 6 - 3 - 37 - 52 3-YKE-1
4 V-YKE-1
B- YKE-1
DNeKTpOMarHuTHbIE 2 2 - 2 - 36 - 42 3-YKE-1
5 | xoneGaHMs ¥ BOJHBI V-VYKE-1
B- YKE-1
BonnoBas ontuka 5 5 - 6 - 37 - 53 3-YKE-1
6 V-YKE-1
B- YKE-1
DJIeMeHTHI pensaTu- 2 2 - - - 20 - 24 3-YKE-1
7 | BUCTCKOHN ME€XaHHU- Y-YKE-1
KU B- YKE-1
KBanToBas onrtuka 4 4 - 4 - 22 - 34 3-YKE-1
8 V-YKE-1
B- YKE-1
DJIeMEHTBI aTOMHOM 4 4 - 4 - 22 - 34 3-YKE-1
9 | ¢u3MKM U KBAHTO- V-YKE-1
BOM MEXAHUKHU B- YKE-1
DneMeHThl (PU3HKH 4 4 - 6 - 22 - 36 3-YKE-1
10 | tBepaoro Tena V-YKE-1
B- YKE-1
DneMeHThl (PU3HKH 4 4 - 4 - 22 - 34 3-YKE-1
11 | sanopa u snemeHTap- V-VKE-1
HBIX YaCTHI] B- VKE-1
HUTOI'O | 53 53 - 53 - 381 - 540




4.2 Coaep:kaHue THCHHUILIHHBI

Tabmumna 4.3 - JIeKIIMOHHBIN Kypc

No
JIEKITAU

Howmep
pasnena

Tema nexuuu

TpynoeMKOCTb, akaj. 4acoB

BCETO

B TOM 4YHCJIE C HC-
MOJIb30BAHUEM HUHTEP-
AKTUBHBIX 00pa3oBa-
TeNILHBIX TEXHOJIOT Ui

2 ceMecTp

KunemaTnueckue ypaBHEeHHs IOCTyNa-
TEJILHOTO U BPAIlaTEeNIbHOIO JBUKECHHUS.
3axonbl HetoToHa. MHEpLuManbHbIE CH-
creMsbl orcyera. Umnyinbc Tena, um-
MyJIbC CUJIbL. 3aKOH U3MEHEHUsI UMITYJIb-
ca TeJa.

0,46

2

LlenTp mMacc cuUCTEMBI MaTe€pUATbHBIX
TOUYEK U 3dKOHBI €I'0 ABHIKCHU. MowmenTt
cusibl. MoMeHT ummnyJibca Tena. MoMeHT
UHEPLUUHM Tejla OTHOCUTENIIBHO  OCH.
ypaBHeHI/Ie AWHAMHWKHN BpaiaTCJIbHOTO
ABWXKCHUS TBEPAOTO TEJIA.

0,46

2

Pabora cunbl. 3aKOH COXpaHEHHs] Mexa-
HUYECKON JHEepruu. 3aKOH COXPaHEHMUs
MOMEHTa MMITyJIbCa CUCTEMbI. 3aKOH CO-
XPaHEHHUs] UMITYJIbCa CUCTEMBbI TeJl.
YpaBHeHue bepHym s uaeanbHOR
JKUAKOCTU. TeueHue BI3KOU KUOKOCTU —
JaMUHApHOE U TypOyJIEHTHOE TEUEHUE.
Kpurepuii Peiinonbaca.

0,46

2

Huddeperunanpaoe ypaBHEHHE U SHEP-
r'us rapMOHMYEeCKNX Konebanmid. Jud-
(bepeHIanbHBIE YPABHEHHUS 3aTyXaro-
IIUX W BBIHYXXIEHHBIX KoneOaHuH, ux
XAPAKTEPUCTUKH.

0,46

2

VYpaBHEHUE COCTOSTHUS UEATBbHOTO rasa.
OObenquHeHHBIA Ta30BbId 3akoH. H30-
MPOLIECCHI.

0,46

2

OcuoBHoe ypaBHeHue MKT. Cpennsist
KHHETUYCCKAasA SHEPTHUA MOCTYNATCIIBHO-
ro ABWXKCHUA MOJICKYJ, CPCAHAA KBal-
paTudHasi CKOpPOCTb MoJekys. Pacrpe-
JeJICHNEe MOJIEKYJ HACaJbHOIO rasa Io
ckopocTsiM  (pacnpenenerne Makcsen-
Ja).

0,46

2

bapomerpuueckas Qopmyna. DyHKIHS
pacnpenenenust bonpumana. Uucno cre-
neHell cBOOOIBI MOJEKYJbl. 3aKOH pPaB-
HOMEPHOTO  paclpefeNieHus 3Hepruu
MOJIEKYJIbI I10 CTENEHSIM CBOOOIBI.

0,46

2

IlepBpIii 3aKOH TEPMOOMHAMUKHU IJIs
n3onpoueccos. L{uknnueckue npoLueccol.
ukn Kapuo. Tepmuueckuii KIIJ[ muk-
Ja. YpaBHEHUE TEIJIOBOro OanaHca. DH-
TPOMUsl, KaK Mepa pa3ynopsiAO4eHHOCTH
cucrembl. M3menenue surponuu. Bro-

0,46

2




PO 3aKOH TEPMOJNHAMUKHU.

VYpaBHEHHE COCTOSIHMS PEajbHOrO Trasa
(ypaBHenne Ban-nep-Baanbca). H3o-
TEPMbI peajbHOro raza. Kpurmueckue
napameTpbl PeaNbHOrO ras3a, CBs3b MEX-
oy HUMH. BHYTpeHHsIT 3Heprus peaib-
HOro rasa. IloBepxHOCTHast »sHeprus
kuakoctu. Cuima  MOBEPXHOCTHOTO
HaTspkeHus. Jlo0aBOYHOE aBJICHHE.

0,46

2

3 cemecTp

OnexTpuzalus Tesa. 3aKOH COXpaHEHHs
3apsima. 3akoH Kymona. Ilpuniuun cy-
NEPIO3UIHUN  JUIS  SJEKTPUIECKUX CHJL.
XapaKkTepPUCTUKU SJIEKTPOCTATHIECKOTO
nonsi. CBsA3b MEXAY HANpsSKEHHOCTBIO
NOJISI ¥ TIOTEHIMAJIOM, TPaJueHT MOTEeH-
nuana. [lpuHOMI Ccyneprnosunuu  1is
NOTEHIMAJa 3JIEKTPUIecKoro mnois. Pa-
00Ta CHUJI 3JEKTPUUECKOTO MO DHEep-
I'Usl B3aUMOJEHCTBUSI CUCTEMBI 3apsOB.
ITorox BekTOpa HampspkeHHOCTH. Teo-
pema I'aycca. DnexTpuueckas HHIYK-
LIHSL.

0,43

2

ITocTosAHHBIN 3nexkTpudeckuil Tok. Cuna
TOKa. BexkTop u Moaynb IJIOTHOCTH TO-
Ka. DJIEKTPOABIDKYIIAS CHUJIA, HAmpsIKe-
Hue. 3akoH Owma ansd OJHOPOIHOIO U
HEOAHOPOAHOIO y4acTKa LeNH. 3aKOH
Oma pmns momuoit uenm. IlpaBuia
Kupxroga. PaGora Toka. MomHocTs TO-
ka. 3akoH Jlxoynsa-JleHua ayis mocTosiH-
HOT'O U HEMOCTOSIHHOT'O TOKA.

0,43

2

MaruuTHass WHAYKOUST U HAOPSDKEH-
HOCTb MarHuTHOro nojs. CuiioBble JH-
HUM MarHuTHOro mnojsi. Hampasienue
BEKTOpPa MarHUTHON HHIYKLUWU TTPOBOI-
HUKa ¢ TOKOM. [IpuHIUN Ccynepno3uimn
JUTst MarHUTHBIX niosiet. Cuna Jlopenma —
MOJyJib, HampasjeHue (TPaBIIIO JIEBOM
pykun). JIBrkeHre 3apsiKeHHBIX YaCTHIL B
OHOPOJTHOM MAarHUTHOM TOJIE.

0,43

2

Cuna Amnepa — MOJyJib U HampaBlieHUE.
MarauTHbIi MOMEHT U MEXaHUYECKUH
MOMEHT KOHTypa ¢ TOKOM. 3akoH buo-
Cabapa-Jlannaca. Bzaumogeiictsue nByx
MPOBOAHUKOB C TOKOM. MarHuTHbIA No-
TOK. PaboTa mo mepememeHno mpoBo-
HUKa C TOKOM B MarHUTHOM moJje. Mar-
Hetuku. Jlna-, mapa- u QeppomarHeTn-
KU. MarnutHas MIPOHULIAEMOCTD.
HamarHnueHHOCTh MarHETHKA.

0,43

2

SIBneHne 3IeKTPOMArHUTHOW WHAYKIIHH.
OCHOBHOH 3aKOH 3JIEKTPOMAarHUTHOMN
uHaykiuu. Ilpasuno Jlenma. CamouH-

0,43

2




aykus. DJC camounnykuuu. [pasumo
Jlenua ansg Toka camouHaykuuu. HH-
OYKTUBHOCTb  KOHTypa. OJKCTPATOKH.
SIBneHne B3aMMHON MHIAYKLIMH.

DNeKTpOMarHUTHbIE KoJeOaHWsl B HIe-
anbHOM KonebaTenbHOM KoHType. ud-
(depeHIaNbHOE YpaBHEHHE 3aTyXaro-
muX KoJeOaHui;, XapaKTepUCTUKU 3aTy-
xaromux konebanuid. Juddepennmann-
HO€ YpaBHEHHE BBIHYKACHHBIX Koyeba-
Hul. SBnenune pesonanca. IlepemenHsbIit
tok. IlocnenoBarenpHOE CoOeqUHEHHE
snemenToB nend (R, L, C). Hanmpsoxerust
Ha JJjeMeHTax uenu. Bekropnas nua-
rpamMma. AKTUBHOE, €MKOCTHOE, WHIYK-
TUBHOE U TOJIHOE COMpPOTUBJIEHHUE LIETIH.
Pe3oHaHC TOKA, yCI0BUS.

0,43

2

3axon CHesnyca s IPEIOMIIEHHBIX U
OTPaKEHHBIX BOJIH. 3aKOHBI T'€OMETPH-
yeckol ontuku. IlosHOe BHyTpeHHEe
otpakenne. JInH3bpI cobuparomue u pac-
ceuparomme. IlpaBuna xoma myuen,
dopmyna nuH3blL JIMHEWHOE YyBeIUYe-
HUE, POKYCHOE PACCTOSHUE JIH3BL.
Unrepdepennust ceera. KorepeHTHble
BOJIHBL. Y CJIOBHE MaKCHMyMa U MHUHH-
MyMa Tipu uHTepdepeHmn cBera. OmnbIT
IOnra. MuTtepdepeHius B OTpakeHHBIX
U MPOXOIAIINX JIydaxX MPU HOPMAJIbHOM
Na/ICHNH CBETA HA TIOBEPXHOCTD.

0,43

2

Hudpaxius csera. [Ipunnun [rolirenca-
Openensa. Meron 30 Dpenensa. [u-
(dpakuysl TIIOCKOH BOJIHBI Ha pELIETKE.
Hudpakuus peHTreHOBCKUX JNydei. 3a-
koH Bynbga-bperra.

IMonsipuzanus ceera. ONTHYECKU aHU30-
TpOMHbIe KpUCTAIUIBL. OOBIKHOBEHHBIH U
HEOOBIKHOBEHHBIH JIyun. 3akoH Mairo-
ca. Crenenp mnomspuzauuu. DPopmyJibl
DpeHenst A1 UHTEHCUBHOCTH OTPaKEeH-
HBIX TUIOCKOMOJISIPU30BAHHBIX  JIYUYEH.
3akoH bprocrepa.

0,43

2

BsanmopelicTBue cBeTa C BELIECTBOM.
3akon byrepa-Jlambepra. Kosdpuument
noryomenus. 3akoH byrepa-JlambepTa-
bepa s morsomeHust pacTBOpaMu Be-
mecTB. MOJNSApHBIA KO3(PPULHMEHT T0o-
rnomennsi. 3akoH byrepa-JlamGepra nuist
PEHTreHOBCKUX Jiyded. JIMHeWHBId u
MaccoBblli  Kod(ULMEHT OcTadIeHuHs.
C10# TOJIOBUHHOTO OCITA0JICHUSI.

0,215

4 cemecTp

IToctynarsl CnieniuanbHOM TEOPUH OTHO-
cutenpHocT (CTQ). YerpipexmepHoe

0,46

2




NPOCTPAHCTBO-BpeMsi  (MHPOBOE  MPO-
crpancTBO). IIpeobpazosanms JlopeHma
s koopauHat. Ilpeobpasosanue Jlo-
peHLa Ui CKOPOCTEH, 3aKOH CIIOJKEHHS
ckopocteii. OTHOCUTENbHAsT CKOPOCTb.
PenstuBucTCKasi Macca M UMITYJIBC.
OHeprusi B peNSTUBUCTCKON MEXaHUKE.
CBsi3p MeXIy UMITYyJIbCOM U SHEpPruel B
peJ'IfITPIBPICTCKOfI MEXaHUKE

OCOOEHHOCTb  TEIUIOBOTO  M3JTyYEHHSI.
CneKTpaanaﬂ IJIOTHOCTb SHEPTETUYC-
ckoii cBermmoctH. Kospduuument mo-
rnomenns. 3akoH Kupxroda. DHepre-
THYeCKasi cBeTUMOCTh. 3akoH Credana-
bonpimana. 3akoH cMmeuieHuss Buna.
Dopmya [TnaHka AT TEMIOBOrO H3ITY-
YEHUSI.

0,46

2

@DOTOHBI — SHEprus, Macca, HMITYJIbC.
SBnenne  BHemHero  ¢orodddexra.
VYpaBHeHne OiHIITeHHA 111 (HOTOID-
¢dexra. Pabora BbIXO#A BJEKTPOHA U
kpacHas rpaanna porosddexra. Bonabt-
aMmIiepHasi XapaKTePUCTHKA BHELIHEro
doroaddexra. 3anep:kuBaroinee Hampsi-
xeHue. Pototok HackieHus. Popmyiia
Komnrona. KoMnToHOBCKast AnuHa BOJI-
HBI.

0,46

2

Omnwitel Pesepdopna. Anepras monenb
atoma. CriekTpajbHble CEpUM aTOMa BO-
nopoga. Ilocrynater bopa. Iloctynar
CTalMOHAPHBIX cocTtosHui. IIpaBuio
4acTOT. DHEPrus 3JeKTPOHa B aTOME BO-
I0poAa W BOAOPOAOMOJOOHOM aToMe.
CrnekTpanbHble cepuud. OJHEpPrus BO3-
OyxxneHnss W woHm3aumu. IloTeHuman
noHM3alMu. 3akoH Mosiau. MexaHuzm
BO3HUKHOBEHHUS  XapaKTEepPUCTUYECKUX
PEHTTE€HOBCKUX CIEeKTpoB. CrneKkTpalb-
Hast opMmysa IS MHOTO3JIEKTPOHHBIX
aToMOB. CIIEKTpaJIbHbIE CEPHHL.

0,46

2

®opmyna ae bpornns. Bonna ne bporins.
CootHoleHue HeoTpeeNeHHOCTeN
Ieiizenbepra. CranroHapHOE ypaBHEHUE
IMIpeaunrepa. OgHOMEpHOE ypaBHEHUE
IMIpeaunrepa ajs1 4yacTULBl B OJHOMEP-
HOM MNPAMOYTrOJIbHOM NOTEHLHAIBHON
siMe ¢ OECKOHEYHO BBICOKUMH CTEHKAMHU.
Ypasnenue lIpenunrepa nnisa aroma Bo-
nopona. PaguanbHoe ypasHeHue Illpe-
OUHTepa. DHeprusi 3JIEKTPOHAa B aToMe
BozopoAa. KBaHTOBBIE uncia Kak mapa-
METPbI COCTOSIHUSI BJIEKTPOHA B aTOMe
BOZIOpOAA. DHepreTudeckas auarpamma
aToMa BOAOpPOAa. YPOBHH U NMOAYPOBHHU
B MHOTO3JICKTPOHHBIX aroMmax. Pacmpe-

0,46

2




JEJeHUE DJIEKTPOHOB IO YPOBHAM H
noayposHsM. [puanun [Hayau.

10

OOpasoBaHue 30H B KpuUCTajiax. Ba-
JIEHTHAsl 30Ha, 30Ha MPOBOAUMOCTH, 3a-
npemeHHass  3oHa.  Kiaccuduxamms
TBEPABIX TEJ MO IIUPHHE 3aMpeIleHHO
30HBI (METaJLIbI, MOJYMPOBOAHUKH, H30-
asitopbl). CoOCTBEHHBIE TOYIIPOBOIHH-
ku. [IpuMecHble MONYyNPOBOIHUKHU M- U
p-tuna. OCHOBHbIE 1 HEOCHOBHbIE HOCHU-
TEJIU TOKA.

0,46

2

10

P-n mepexon u ero coiicTBa. YHHUIIO-
JsipHasi MPOBOAUMOCTb p—H MeEpexona.
BonpramnepHas xapakTepucTuka p—n
nepexona. l1lomynpoBOAHUKOBBIN AUOM.
BrinpsimiieHne nepeMeHHOro ToKa.

0,46

2

11

Crtpoenue snpa. IIpoToHBI, HEWTPOHBI,
HYKJIOHBI. 3apsiI0BO€ U MacCOBOE YUCIIO
snpa. M3orombl. DHeprus cBs3u sApa.
VYnenoHas sHeprus CBs3U A1pa, 3aBUCH-
MOCTb OT MAaccoBOro uucia. Peaxuun
JIeNleHNs] U CUHTe3a. JHEeprus CBs3u 4a-
cTulbl B siipe. OCHOBHOH 3aKOH paguo-
aktuBHOro pacmnana. IlocrosHHas pac-
najza, Nepuoi MoJjypacnana, cCpeaHee
BpeMs1 KH3HH siipa. AKTUBHOCTb 00pas3-
1a.

0,46

2

11

VYpaBHEeHUE SANEPHON peaKLUU. 3aKOHBI
coxpaHeHHs (MacCOBOTO YHCIA M 3aps-
IOBOTO YHCJA, HHEPTHH). JHEpreTHye-
ckuii s ekt simepHoit peakuu. Jledekt
Macc siIepHON peakluu. JK30 - U 3HAO-
sHepreTuueckue peaxuuu. Ilopor snno-
SHEPreTHYECKON peaKIuu.

0,46

2

Hroro:

53

11,9

2

Tabmuna 4.4 - [IpakTudeckue 3aHsITUS

TpynoeMKOCTb, akaj. 4acoB

Ne 3a- Howmep HaumeHnoBaHue NpakTUYECKOTO 3aHs- B TOM uucje B popme
HATHUA pasaeiia THA BCETO MPAKTUYECKON MOArOo-
TOBKH
2 ceMecTp
1 1 Kunemarnueckue ypaBHEHUs OCTY- 2 0,46
NaTeNbHOTO U BPaLIaTeIbHOTO JIBUKE-
HUS.
3akoHpl HploTOHa. 3akOH HM3MEHEHUs
VIMITYJIbCA TEJIA.
2 1 YpaBHEHHE NMHAMUKH BPAILATEIBbHOIO 2 0,46
IOBUXEHUS] TBEepAOro Tena. MOMeEHT
cusibl. MomeHT umnynbca Tena. Mo-
MEHT HWHEpLUUU Tejla OTHOCUTEJIbHO
OCH.
3 1 3aKOH COXpaHEeHMs] MeXaHUYeCKOH 2 0,46

2




SHEPrUHU. 3aKOH COXPAHECHHS MOMEHTA
HUMITyJIbCa CUCTEMBI.

YpaBHeHnue bepHyu nis uaeanbHOM
JKUJKOCTH.

Huddepenumanpaoe  ypaBHEHHE U
SHEPrusi TAPMOHHYECKUX KOJIeOaHHH.
Huddepenunanpable ypaBHEHHS 3aTy-
XAFOIIMX 1 BbIHYKIEHHbIX KOJCOaHUH.

0,46

2

YpaBHEHHE COCTOSAHMS HUAEAJBHOrO
raza. OObeTMHEHHBIN TA30BbII 3aKOH.
Hsonpouecchl.

0,46

2

OcuoBuoe ypaBaenne MKT. Cpennsist
KHUHETHYECCKAsA SHEPrus MOCTYMNaTC/Ib-
HOr0 ABMXKCHUA MOJICKYJI, CPCAHAA
KBapaTHYHAsi CKOPOCTb  MOJIEKYIL.
Pacnipenenenre MoJeKysl HIEaIbHOTO
rasa 1o CKOpOCTSIM.

0,46

2

bapomerpuyeckast ¢Qopmyna. 3akoH
PaBHOMEPHOT'O paclpeneeHuss >Hep-
T'UH MOJICKYJIBI TIO CTEMEHSIM CBOOO/IBI.

0,46

2

IlepBbIii 3aKOH TEPMOAWMHAMMKH ISl
m3onpoueccoB. Tepmuueckuii  KII/]
LIUKJIa. YpaBHEHHE TEIUIOBOrO OanaH-
ca. Bropoli 3aK0H TepMOAUHAMUKH.

0,46

2

VYpasuenne Ban-nep-Baaneca. Bryt-
peHHsist 3Heprus peanbHoro rasa. Ilo-
BEPXHOCTHAsI 3HEPrus >KUAkocTtu. o-
0aBOYHOE TABJICHUE.

0,46

2

3 cemecTtp

3akoH Kynona. Ilpunnun cynepnosu-
UH s SyeKTpuueckux cuil. CBssb
MEXIY HANPSKEHHOCTBIO TOJSA U TO0-
TEHLHAJIOM, TPAJMEHT TOTeHLUHANA.
DnekTpudeckast HHIYyKLUs.

0,43

2

3axkon Oma 1151 OMHOPOJHOIO U HEOA-
HOPOAHOIO y4acTKa LeNH, AJIs1 OJHON
nernn. [Ipasuna Kupxroga. PabGora to-
ka. MomHocts Toka. 3akoH Jlxoys-
Jlenna.

0,43

2

[IpuHOUTT CYNEepro3ULUH TSI MATHHUT-
Hbix nosied. Cuna Jlopenua. Cuna Am-
nepa. 3akoH buo-Casapa-Jlannaca.
B3anmonelicTeue AByX NPOBOIHHUKOB C
TOKOM.

0,43

2

OCHOBHOH 3aKOH 3JIEKTPOMAarHUTHOMN
unaykuuu. IIpasuno Jlenna. 9/1C ca-
MouHaykuuu. Ilpasuno Jlenna nns
TOKA CAMOMHIYKIIHUU.

0,43

2

3akon Dapanes. [Ipasuno Jlenua. Un-
OYKTUBHOCTb KOHTypa. JKCTPATOKH.
SIBNeHue B3aUMHON MHAYKIIMU.

0,43

2

DJIeKTPOMAarHUTHBIC KOJICOaHMsI B HJIe-
anbHOM  KOJIeOAaTeTbHOM  KOHTYD.
JuddepeHnmanbHoe ypaBHEHHE 3aTy-

0,43

2




XarIMUX KoneOGaHWH, BBIHYKIEHHBIX
KoJIeOaHui.

Ilepemennenii Tok. IlocnenosarensHoe
coequHeHue sjiementoB nemu (R, L,
C). HanpsikeHust Ha 3JI€MEHTaX LIETH.
AKTI/IBHOG, €MKOCTHOC, HHAYKTUBHOEC
U TIOJTHOE COTPOTHBIICHUE TICTIH.

3axoH CHennnyca A IPEeJOMIIEHHBIX
U OTPA)KEHHBIX BOJIH. 3aKOHBI OTpaske-
HUsT U npenomsieHusi. llomHoe BHYT-
peHHee otpakenue. Ilpasuna xona y-
yell B nuH3ax. Popmyna nuH3bL DoO-
KYCHO€ PACCTOSIHUE JIH3BL

0,43

2

UnrepdepeHtnss B OTPaXEHHBIX U
MPOXOASAIIMX JIy4axX MNPU HOPMAaJIbHOM
MaJeHUN CBETA HA MOBEPXHOCTb.
Judpakuus miockoi BOJHBI Ha IIEINH,
Ha PEHIETKE.

0,43

2

BsaumoseiicTBrie cBeTa C BELIECTBOM.
3akoHn byrepa-JlambepTa. 3akon byre-
pa-Jlambepra-bepa misi morsomeHus
pacTBOpaMu BeruecTB. 3akoH byrepa-
JlamOepTa U1t pEHTT€HOBCKUX JYUeH.

0,215

4 cemecTtp

IIpeobpazoBarus Jloperua mis Koop-
nuHat. [IpeoOpasosanue Jlopenna ms
CKOPOCTEH, 3aKOH CIIO)K€HUsl CKOpO-
creil. OTHOCHUTENbHASI CKOPOCTh. Pens-
TUBHUCTCKAsl Macca U UMIyJbC. JDHep-
s B peHHTI/IBHCTCKOfI MEXaHUKE.

0,46

2

IIpeobpazoBanus Jloperua mis Koop-
nuHat. [IpeoOpasosanue Jlopenna mst
CKOPOCTEH, 3aKOH CIIO)KE€HUsI CKOpO-
creil. OTHOCHUTENbHASI CKOPOCTh. Pens-
TUBHUCTCKAsl Macca U UMIyJbC. JDHep-
s B peHHTI/IBHCTCKOfI MEXaHUKE.

0,46

2

CriexkTpanbHasi TUIOTHOCTb 3HEPTeTH-
yeckoll cBermMmocTH. Koadduument
noryomenusi. 3akoH Kupxroda. 3akon
Credana-bonpiiMana. 3akoH cmele-
Husg Buna. ®@opmyna Ilnanka ansa ren-
JIOBOTO M3JIyYEeHUS.

0,46

2

ITocrynarer bopa. Iloctynar cranumo-
HapHbIX cocTtossHui. IIpaBuiio 4dacTort.
DHeprus 3JIEKTPOHA B aTOME BOAOPOAA
u BojoponononooHoMm arome. Crek-
TpaJibHBbIE CepUU. DHEprusi Bo30yke-
HusA U uoHusauuu. IloreHuuan uoHu-
3anuu. 3akoH Moszu.

0,46

2

®opmyna ne bpoiins. CoorHoleHue
HEONPENeIEeHHOCTEN I'eiizenOepra.
Craunonapuoe ypasaenue Illpenun-
repa. OnHomepHoe ypaBHenue Illpe-
JUHTrepa DHeprusi JEKTPOHA B aToMe

0,46

2




Bogopoaa. Ipunnun [Taynu.

6 10 ObpasoBanue 30H B kpucrauax. Coo- 2 0,46
CTBeHHbIe noaynposoaHuku. Ilpumec-
Hble MOJYNPOBOAHUKU /- U p-TUIA.
OcHOBHbIE U HEOCHOBHbBIE HOCHUTENIU
TOKA.
7 10 P-n nepexon u ero cpoiicTBa. YHHUIIO- 2 0,46
JsipHasi MIPOBOAUMOCTb p—H TMEpexoa.
BonpramnepHas xapakTepucTuka p—in
nepexona. IlomynpoBOIHUKOBBIN [H-
on1. BeinpsiMyieHHue NepeMEeHHOro TOKA.
8 11 DHeprust CBSI3U siipa. YenbHas 3Hep- 2 0,46
r'Usi CBA3U si/ipa, 3aBUCUMOCTb OT Mac-
coporo uyuciaa. OCHOBHOHI 3akoH pa-
nuoakTUBHOro pacnaga. IlocrosiHHas
pacnaga, mepuoj noiaypacnaga, cpen-
Hee BpeMs JKU3HM sAapa. AKTUBHOCTb
obpasua.
9 11 VYpaBHeHUe siiepHON peaklnuy. 3aKOHbI 2 0,46
coxpaHeHHs (MacCOBOTO 4YMCIAa U 3a-
PSIIOBOTO YHCIIA, SHEPTUH). DHEPreTH-
yecknii 3(QdeKT smepHON peakuuu.
Hedex Macc smepHON peakium.
Hroro: 53 11,9
Tabmmua 4.5 - JlaboparopHbie paboThI
TpynoeMKOCTb, akaj. 4acoB
Nesa- | Homep HaumeHoBaHHe 1a60paTOPHOI PabOTHI B TOM 1HCJIe B popme
HATHA pasneia BCEro MPAKTUYECKON NOAr0-
TOBKH
2 cemecTp
1 OnpeneneHue MOMEHTAa WHEPLMH Bpalla- 2 0,64
2 IOIINXCS TeJT C MOMOIIBI0 MasiTHuka Obep- 2 0,64
Oeka
3 1 Ornpenenenne CKOPOCTU MyJH C TMOMOIIb 2 0,64
4 1 0a/UIMCTHYECKOrO MAsSITHUKA 2 0,64
5 2 OrnpeneneHue YHUBEPCAIbHON ra30BOMH IMO- 2 0,64
6 2 CTOSHHOH METOAOM OTKa4Ku 2 0,64
7 2 Onpenenenne kod(pPUIMEHTA TETUIONPO- 2 0,64
8 2 BOJHOCTH BO3[yXa METOAOM HAarpeTron HU- 2 0,64
TH
9 2 OnpeneneHue W3MEHEHUs SHTPONUHU IIpU 2 0,64
HarpeBaHUM U IJIABJIEHUU OJIOBA
3 cemecTp
1 3 Metoasl 31€KTPUIECKUX U3MEPEHUN 2 0,6
2 3 Hccnenosanue xapakTepUCTUK HCTOYHHUKA 2 0,6
21C
3 3 IIposepka 3akonoB Oma u Kupxroda 2 0,6
4 4 Onpenenenne TOPU3OHTAJIBHON COCTaBJIsI- 2 0,6
5 4 FOIEeH MHIYKLMH MarHUTHOTO TIOJIS 3eMJTH 1 03




6 5 HsyueHne nenei nepeMeHHOro Toka 2 0,6
7 6 Hudpakuss PpayHrodpepa OT OgHOH U 2 0,6
JBYX IIeNei
8 6 JBynyuenpenomiienne. YeTBepTbBOJHOBAsS 2 0,6
(dazoBas mIacTUHKA
9 6 Ilonspusauus npu OTPaXKEHUU U MPEIOM- 2 0,6
JIeHUe CBeTa Ha IpaHuLie ABYX AUDJIEKTPU-
KOB
4 cemecTtp
1-2 8 Hsmepenue temnepatypel U UHTETPaJIbHO- 4 1,28
ro ko3(gduureHTa u3MyueHUs: Tena MeTo-
JIOM CHEKTPaJIbHbIX OTHOLIEHUH
3-4 9 OnbiT @panka u I'epua 4 1,28
5 10 Bremnnii  poroappexr. Hccnenosanue 2 0,64
XapaKTePUCTUK (HOTOITEMEHTA
6 10 Baytpennmnii potosdpdexr. Mccaenosanne 2 0,64
XapaKTePUCTHK (POTOPE3UCTOpa
7 10 ®otoanon. BeHTunbHbIN U HOTOAMOAHBIHN 2 0,64
PEXKHUMBI
8-9 11 Omnpenenenne mnoTeHUMaNa BO30YKISHHS 4 1,28
aTOMOB rasa
Hroro: 53 16,9
Tabmmua 4.6 - CamocrosiTenbHast paboTa CTyAeHTa
Pasnen Ne . TpynoemkocCTs,
JOUCLUILIN- Bun camoctosiTenbHOM paboThI CTyACHTA
bl /o 4acoB
1 1.1 IlogroroBka kK ay IUTOPHBIM NPAKTUYECKUM 3aHSITUSIM 10
1.2 IToaroroBka k 1abopaTopHbIM padoTaM u OOPMIICHHE OTUETOB 20
1.3 ITonroToBKa K TEKyImeMy KOHTPOJIFO (TECTHPOBAHUIO) 5
1.4 JloMaIHssl KOHTPOJIbHAS paboTa 13
1.5 KoHcnexkTupoBaHue JeKIni 12
2 2.1 IlogroroBka kK ay IUTOPHBIM NPAKTUYECKUM 3aHSITUSM 10
2.2 IToaroroBka k nabopaTopHbIM padoTaM u 0OPMIICHHE OTUETOB 20
2.3 ITonroToBKa K TEKyImeMy KOHTPOJIFO (TECTHPOBAHUIO) 8
2.4 JloMaIHssl KOHTPOJIbHAS paboTa 15
2.5 KoHcnexkTupoBaHue JeKIni 13
3 3.1 IlogroroBka kK ay IUTOPHBIM NPAKTUYECKUM 3aHATUSIM 5
3.2 IToaroroBka k 1abopaTopHBIM padoTaMm u 0OPMIIEHHE OTUETOB 15
3.3 ITonroToBKa K TEKyImeMy KOHTPOJIFO (TECTHPOBAHUIO) 3
3.4 JlomaHsist KOHTPOJIbHASL padoTa 7
3.5 KoHcnexkTupoBaHue JeKInii 7
4 4.1 IlogroroBka kK ay IUTOPHBIM NPAKTUYECKUM 3aHATUSIM 5
4.2 IToaroroBka k j1abopaTopHbIM padoTam u ohopMIIEeHHE OTUETOB 15
4.3 ITonroToBKa K TEKyImeMy KOHTPOJIFO (TECTHPOBAHUIO) 2
4.4 JloMaIHssl KOHTPOJIbHAS paboTa 8
4.5 KoHcnexkTupoBaHue JeKInii 7
5 5.1 IlogroroBka kK ay IUTOPHBIM NPAKTUYECKUM 3aHATUSIM 5
52 IToaroroBka k nabopaTopHbiM padoTam u 0POPMIICHHE OTUETOB 15
5.3 ITonroToBKa K TEKyIeMy KOHTPOJIFO (TECTHPOBAHUIO) 2




5.4 JloMaIHsist KOHTPOJIbHAS padoTa 8
5.5 KoHcnexkTupoBaHue JeKInil 6
6 6.1 IlogroroBka kK ay IUTOPHBIM NPAKTUYECKUM 3aHATUSIM 5
6.2 IToaroroBka k 1abopaTopHBIM padoTaMm U OPOPMIICHHE OTUETOB 15
6.3 ITonroToBKa K TEKyIeMy KOHTPOJIEO (TECTHPOBAHUIO) 2
6.4 JlomanHsisi KOHTPOJIbHASL padoTa 8
6.5 KoHcnexkTupoBaHue JeKInii 7
7 7.1 IlogroroBka kK ay IUTOPHBIM NPAKTUYECKUM 3aHATUSIM 2
7.2 IToaroroBka k 1abopaTopHBIM padoTaM U OPOPMIIEHHE OTUETOB 6
7.3 ITonroToBKa K TEKyIeMy KOHTPOJIFO (TECTHPOBAHUIO) 2
7.4 JlomanHsist KOHTPOJIbHAS padoTa 6
7.5 KoHcnektupoBanue nekumil 4
8 8.1 IlogroroBka kK ay IUTOPHBIM NPAKTUYECKUM 3aHATUSIM 2
8.2 IToaroroBka k 1abopaTopHbIM padoTaMm U OOPMIIEHHE OTUETOB 8
8.3 ITonroToBKa K TEKyIeMy KOHTPOJIFO (TECTHPOBAHUIO) 2
8.4 JloMaHsist KOHTPOJIbHASL padoTa 6
8.5 KoHcnektupoBanue JeKuil 4
9 9.1 IlogroroBka kK ay IUTOPHBIM NPAKTUYECKUM 3aHATUSIM 2
92 IToaroroBka k 1abopaTopHBIM padoTaMm U OOPMIIEHHE OTUETOB 8
9.3 ITonroToBka K TEKymeMy KOHTPOJIEO (TECTHPOBAHUIO) 2
9.4 JlomarHsist KOHTPOJIbHAS padoTa 6
9.5 KoHcnektupoBanue nekumil 4
10 10.1 | IlogroroBka k ay IUTOPHBIM NPAKTUYECKUM 3aHATUSIM 2
10.2 [ ITogroroska k jabopaTtopHbM paboTam 1 0hOpMIICHHE OTYETOB 8
10.3 | IlonroroBka K TEKyImeMy KOHTPOJIFO (TECTUPOBAHUIO) 2
10.4 | Jlomamissist KOHTpOJIbHAS paboTa 6
10.5 | KoncnektupoBaHue €Ki 4
11 11.1 | IlogrotoBka k ay IUTOPHBIM NPAKTUYECKUM 3aHATUSIM 2
11.2 [ ITogroroska k jadoparopHbiM paboTam 1 0hOpMIICHHE OTYETOB 8
11.3 | IlonroroBka K TeKyImeMy KOHTPOJIHO (TECTUPOBAHUIO) 2
11.4 | Jlomamissist KOHTpOJIbHAS paboTa 6
11.5 | KoncnektupoBaHue JeKUuii 4
HUTOI'O: 381

S OBPA3OBATEJIBHBIE TEXHOJIOI'HHN

[Ipn npoBeneHNn 3aHATHI MPETyCMOTPEHO NCIIOIb30BAHNE AKTUBHBIX U MHTEPAKTHBHBIX (popMm 3a-
HATHHA (KOMIBIOTEPHBIX MPE3EHTALNN, MPOSKTHBIX METOAMK, IPOCMOTPa U OOCYKACHHUS BUIEO3aUceil U
Ip.) B COYETAHUH C BHEAYIUTOPHOM pabOTOM.

Omnanerne aucuIuinHON «PU3MKa» MPEIoyaraeT UCIOJIb30BAHUE CIEAYIOIUX 00pa3oBaTeib-
HBIX TEXHOJIOTHH M BHOB OPTaHU3aLUH Y4eOHOro MpoLecca st JOCTHKEHUST ONPEAETICHHBIX Pe3yJIbTa-
TOB OOY4EHUS U KOMIIETEHLINH:

1. Jlexuus, macrep-kiace (JIk, MK) — nepenava yueOHON MHPOPMAIIUN OT MPEMONABATENS K CTY-
IEeHTaM, KaK MPaBUJIO C UCIOIb30BAHUEM KOMIBIOTEPHBIX M TEXHUYECKUX CPEACTB, HAMPABJICHHAS B OC-
HOBHOM Ha NPUOOpPETEHNE CTYACHTAMH HOBBIX TEOPETUYECKUX U (PAKTUYECKUX 3HAHWM.

2. Jlaboparopnas padora (JIO. pab.) - mpakTudeckasi padota CTyaeHTa oA PYKOBOACTBOM Mperio-
JaBaTessl, CBA3aHHAS C HMCIOJIb30BAHHEM Y4eOHOro, HAYYHOTO WIJIM MPOM3BOICTBEHHOrO OOOPYAOBAHMUS
(mpubopoB, yCTPOWCTB W Ap.) ¢ (PU3HUECKMM MOAEIHPOBAHMEM U MPOBENECHUEM SKCIIEPHMEHTOB,
HAIpaBJIEHHAs! B OCHOBHOM Ha MPUOOpPETeHNE HOBBIX (PaKTHUECKUX 3HAHUHI M MPAKTUYECKUX YMEHHM.

3. Ilpaktuueckoe 3ansTue (IIp. 3aH.) — peLIeHne KOHKPETHBIX 337a4 (MaTeMaTHIECKOEe MOACTIHPO-
BaHME, PAacUeThl U JIp.) HA OCHOBAHUU TEOPETUYECKNX M (PaKTUUECKUX 3HAHUH, HAPaBIEHHOE B OCHOB-




HOM Ha NMpHOOpEeTeHNne HOBBIX (PAKTHUECKUX 3HAHUHA U TEOPETHUECKUX YMEHHH.

4. Cemunap, koutokBuyM (CeM., KOJI.) — CHCTEMATHU3aLUs TEOPETUIECKUX U (PaKTUISCKUX 3Ha-
HUI B OINpEeNeHHOM KOHTeKCTe (TIOATOTOBKA M MPE3CHTALMsl MaTepualia o ONpeneeHHON TeMe, 00-
cykneHue ee, GOpMYJIHMPOBAHNE BBIBOJOB U 3aKJIIOYECHHUsT), HAIIPABJICHHAs: B OCHOBHOM Ha MpUOOpeTeHHe
HOBBIX (PaKTHUECKUX 3HAHUH M TEOPETUIECKUX YMEHHH.

5. CamoctositenbHast padborta — (CP) — uzydeHue CTyieHTaMH TEOPETUYECKOrO MaTepuaa, moaro-
TOBKa K JIEKIUSM, JTAOOPaTOPHBIM padoTaMm, MPAKTUUYECKUM U CEMHHAPCKUM 3aHITHAM, O(popmieHHe
KOHCIIEKTOB JIGKIUH, paboTa B 3JIEKTPOHHONH 00pa30BaTENbHONM cpene U Ap. s MPHOOPETeHUsT HOBBIX
TEOPEeTUYECKUX U (PAKTHISCKUX 3HAHUM, TEOPETUIECKUX U MPAKTUYECKUX YMEHHH.

6. Koncynbramust (KoHc.) - nHOAUBHAYyadbHOE OOIEHUE MpernoaaBaTelis O CTYASCHTOM, PYKOBO-
CTBO €r0 JAEATEIBHOCTBIO C LENBI0 MePeNavyn ONbITa, YIIAyOIeHHUs] TEOPETHUECKUX U (PAKTUYECKHX 3Ha-
HUH, MPUOOPETEHHBIX CTYACHTOM Ha JIGKLUSX, B PE3YJIbTATE CAMOCTOSTENIbHONH paboThl, B MPOLIECCE BbI-
MIOJTHEHHUST KyPCOBOTO MPOEKTUPOBAHUS U JIP.

5.1 AMCTAHIOUMOHHBIE TEXHOJIOT UH:
B Tabmmue 5.1 mpuBemeHa peanmu3alsl OPraHU3ALMOHHBIX (OPM ITHCTAHIMOHHOTO OOyUeHUs

Opranu3aloHHbIE GOPMBI TUCTAHIIMOHHOTO O0yYEHHS Tabmuma 5.1
Opeanusayuonnas Cpeocmea opeanusayuu oodugenus
Ghopma 3anamus
JIeKITMOHHBIE 3aHATHS [IpenMy1eCTBEHHO BBOIHBIE, HHCTPYKTHUBHBIE,
npoOJIeMHBbIE:

* (dopymsl (B TOM YHCIIE ayAHO U BUIEO),
* BHUICOKOH(pEpEHIINHU

JlabopartopHbie u * CpeICTBa COBMECTHOH IpymnmoBoil padoTsr,
NPAaKTUYECKHE * 3JIGKTPOHHAS MOYTA,
3aHATHUS * TEKCTOBBIN U rpadudeckuii popymsl

* BUPTyaJibHBIE JJabopaTopuu U 1abopaTopuu
yIaJEHHOT'O OCTYIa

CemMuHapsl * 3JIEKTPOHHBIE TUCKYCCHUH,

* (dopymsl (B TOM YHCIIE AyAHO U BUIEO),

* BHUJICOKOH(EpPEeHIINU

Koncynbrauuu * DJIEKTPOHHAs M0YTa;
* DJIEKTPOHHBIE JUCKYCCUU U JIP.
CamocrositenbHas paboTa * DJIEKTPOHHAs M0YTa;

* 3JIEKTPOHHBIE TUCKYCCHUH,
* TEKCTOBBIH HOPYM;
* CpencTBa COBMECTHON IpynIoBoii paboThl U Ip.

JIeKﬂuOHHble SAHAMUA . .HGKL[I/IOHHbIe 3aHATHUSA, TPOBOAUMBIC T10 I[HCTaHL[PIOHHOfI TCXHOJIOTUHU, B OT-
JIMYUE OT TPAOAULIMOHHBIX ayAUTOPHBIX, O6bILIHO ABJIAKOTCA aACHMHXPOHHBIMU KW HUCKJIFOYAROT KUBOC
obmenue ¢ mpernoaasaresieM (0OyYarOIHIACS CAMOCTOSITEIPHO 3HAKOMUTBCS C SJICKTPOHHBIMU TEKCTAMU
JICKIUH, ayAN-BHIEO JICKIIUSIMHU).

Ilpakmuyeckue 3anamus. TIpakTHuecKue 3aHATHS MPEANOIATAIOT UCIIONb30BaHHE CPEACTB KOJIJIEK-
TUBHOT'O B3aUMOJAEHCTBUSA, KOTOPBIE NOJDKHBI MOAAEPKUBATh MHTEHCUBHOE B3aUMOJCHCTBHUE MEXKIY
yuacTHHKaMHu rpymnmbl. [Ipn HeoOXomMMoCTH ydammmecss MOTYT HCIONB30BaTh BCIIOMOTATENbHBIE TP O-
rpaMMHBIE CPEACTBA, KOTOPBLIC MO3BOJIAIOT aBTOMATU3UPOBATH MNPOLECC BBIMMOJIHEHUA 3aI[aHPII>'I.
Koncyasmayuu. Koncynpranuy, MpoOBOANMBIE IO AUCTAHIMOHHON TEXHOJIOTHH, SIBIISTIOTCSI OIHOW W3
dbopM pykoBOICTBA PabOTON OOy4YaeMBbIX M OKA3aHUS MM IOMOIIH B CAMOCTOSITEIbBHOM H3yYeHUU
OUCIUIUIMHBL. Yamie BCero ajisi KOHCYJIBTALMA HCTOJB3yeTcs Tene(OH U DJICKTPOHHAS MOYTa, PEexKe
— JJICKTPOHHBIC AUCKYCCHUMU. BHGKTpOHHbIe AUCKYCCHUHU MOT'YT OKa3aTbCsdA IMOJIE3HBIMU, €CJIM KOHCYJIb-
TallK NOPOBOAATCA B T'PYIIIOBOM PECKUME. KOHCYJ'IbTaLII/II/I NMOMOrarOT neaarory OLCHUTH JIMYHBIC
KaueCTBa 06yqaeMoro: HUHTCIUICKT, BHUMAaHHUE, MMaMSTD, BOO6pa}KeHI/Ie 1 MBILIJICHUE.



Camocmoamensnana paboma. OHa TIPOBOOUTCS KaK B TPYMIOBOM, TaK W MHIHBUIYaJbHOM PEXKHME,
C UCIOJIb30BAHIUEM CUHXPOHHBIX CPEACTB (TEKCTOBOTO U rpaduueckoro ¢GopyMoB) aist oOJerdeHus B3a-
UMOIIOHUMAHWsI B XOZI€ BbITIOJTHEHUST COBMECTHOM paboThl. [1o 3ampocy 0oOyYarouuxcss MOryT MpPOBO-
IUTbCS W WHAWBHIYaJbHbIE KOHCYJIbTAIHH.

6 OUEHOYHBIE CPEACTBA JJI51 BXOJAHOI'O U TEKYHETI'O KOHTPOJI,
HPOMEXYTOUYHOU U UTOI'OBOU ATTECTAIMN (AHHOTAIIUSA)

KoHTpone 0CBOEHUS TUCLUITIMHBI TPOU3BOAUTCS B COOTBETCTBUHU ¢ Iloj0KEHNEM O PEHTHHIOBOI
cucreMe OLeHKH 3HaHul ctyaenros JUTH HUAY MUOU.

Texymmii KOHTPOJIb CTYJIEHTOB IPOM3BOAUTCS B IUCKPETHbIE BpEMEHHbIE HHTEPBAJIbI IIPeroiaBa-
TeJIeM, BeIyIIUM JICKIIUH 1 MPAKTUYECKHE 3aHATH M0 JUCLUIUINHE B CIENYIOINX GopMax:

* TECTHUPOBAHUE,

* KOJUIOKBUYM;

* BBITIOJIHEHHUE 3AIHTA JJA0OPATOPHBIX PadoT;

* KOHTPOJIbHBIE PadOTHI

IIpoMe:kyTOUHBII KOHTPOJIb CTYICHTOB IPOU3BOANTCS B Clienyroeii B popme:

* DK3aMEH

HTOroBbIii KOHTPOJIb 1O PE3YJIbTATAM CEMECTpPa MO JUCHHIUIMHE MPOXOAUT B (JOpME MUCHMEHHOTO
9K3aMeHa, KOTOPBII BKIIIOYAeT B ceOsl OTBETHI HA 2 TEOPETUYECKUX Bompoca U peumenus 1 3anaun. K sk-
3aMeHy JIOIMyCKAeTCsl CTYACHT, KOTOPBIM BBIMOJHUI BCe JlabopaTopHbie padoTel. (Mertoanueckue ykasa-
HUSL UTSI CTYZACHTOB 110 OCBOCHHUIO AMCLUIUINHBI pUBOAATCs B [IpunoskeHnn. )

DOHJBI OLIEHOYHBIX CPEICTB BKIFOUAIOT B Ce0sI BOITPOCHI K THITOBBIM 33JaHUSIM, KOHTPOJIbHBIE PaOOTBHI,
TECTBI U KPUTEPUHU KOHTPOJISI, TIO3BOJIIFOIINE OLIEHUTD Pe3YJIbTaThl OOYUEHHUS 110 JaHHOW TUCLIUTLIHHE.

TecTbl ABIAIOTCA OMHUM U3 CPEACTB TEKYLIErO KOHTPOJIA.

TecTbl HCNONB3YIOTCS KaK METON OLIEHMBAHMS YPOBHs CHOPMHPOBAHHOCTU y OOYHAIOIMXCS KOMITE-
teHuui YKE-1, OIIK-1 B npouecce 0CBOEHUs AUCLUTLIHHBL.

IIpumeps! TeCTOB:

Kunemartuka
TECT 11-1

1. /IBr>xeHMEe NBYX TEJl OIMUCHIBAETCS] YPABHEHUSIMU:
X, = 10140412 (M), Xx, = —6-1+2-1* (m). Tena BCTPETATCS Uepes. ..
Bapuante! 0TBETOB:
1)24c 2)4c; 3) 10¢c; 4)0,2c.
2. ITpu cBOOOJHOM NAIEHUH TEJIO TOCTUTAET MOBEPXHOCTH 3eMJIH Yepe3 5 ¢. CKOpPOCTh Tefa y MOBEPXHO-
CTH 3€MJIU PABHA. ..
Bapuante! 0TBETOB!
1) 10 m/c; 2) 50 m/c; 3) 30 m/c; 4) 40 m/c.
3. Ha pucynke npusefieHa 3aBUCUMOCTb TPOEKIIMU CKOPOCTH Vx OT
BpemeHu. Haubonee

TOYHO OTPAKAET 3aBUCHMOCTb MPOESKIIHH
YCKOPEHHS dy OT BPEMEHH rpauk. ..
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A) B) )
BapuaHTbl OTBETOB:
1) A; 2) C; 3) B.
4. [1Ba Tena 6poLUeHbl NOA OAHUM N TEM Xe YI0M K FOPU30HTY C Ha4anbHbIMK cKopocTamu Vo n 2Vo.
eCc/In CONpOTUBNEHMEM BO3fyXa NpeHebpeyb. TO COOTHOLWEHME fanbHOCTeW noneta S2S1paBHo...
BapuaHTbl OTBETOB:
1) 4 2) 2; 3) 2; 4) 2 2.
5. Teno 6poLLeHo ¢ NOBEPXHOCTU 3eMn €O CKOpOCTbio 20 M/c nog yrnom 45° K ropusoHTy. Pagnyc Kpu-
BM3HbI €ro TPaeKToOpPUM B BEPXHEN ToUKe (CONPOTUBNEHMEM BO3AYyXa NpeHebpeusb) ...

BapunaHTbl 0TBETOB:
D 10m,; 2) 80 wm; 3) 30 m; 4) 20 m.

MonekynspHas pu3amka

TECT 15-1

1 Ha pucyHKe npefcTaBneH rpaduk QyHKUMKN pacnpepene-
HUSA MOJiIeKYN UieanbHOro rasa no ckopoctam (pacnpegeneHne Makceenna), L,

fiv) 4
----------- nona mMmonekyn, CKOpoCTn KOTOPbIX 3aKMKOYEHbI B UHTEPBA

(DYHKLUWN BEPHBbIM ABNAETCH YTBEPXKAEHUE. .. /

BapuaHTbl OTBETOB: ! -
> " rap

1) nonoXeHne MakCUMyMa Kp1BOW 3aBMCUT OT TeMMepaTypbl U OT NPUPOLbI ra tL‘ L

I

|

:

ne ckopocTel oT V fo V+dV B pacyeTe Ha efuMHULY 3TOro UHTepBana. Ansa atc ; :
11

|

1

¥

2) NpY NOHVKEHMU TeMnepaTypbl NAowWaab Noj KPMBOWA yMeHbLIAeTCS;

3) Npy NOHMXXeHWM TeMMNepaTypbl BENMUYMHA MAaKCUMyMa YMEHbLUAETCS.

Y
2. B Tpex oAnHaKOBbIX COCyAax Haxo4MTCA O4MHAKOBOE KOJIMYECTBO AV A

rasa, npnyem T1> T2> T3. PacnpefeneHne CKOpPOCTeil MONEKYN B
cocyje c Temnepatypoin T3 6yaeT onucbiBaTb KpuBas.
BapnaHTbl OTBETOB:

1) C; 2) B; 3) A

>

0

f(Vx)

3. B Tpex 04MHaKoBbIX cOCyAax Npu paBHbIX YCOBUAX HAXOLUTCA OAUHA-
KOBO€ KONM4ecTBo Bogopoga (Hz), renuns (He) n aszota (N2). Pacnpegene-

HWe NPOeKLMIA CKOPOCTen MOMeKy a3oTa Ha MPOM3BOJIbHOE HanpaB/ieHne

X 6ygeT onucbiBaTb KpuBas.

BapnaHTbl OTBETOB:

1) A; 2) C; 3) B. 0

4.CpefHAa KMHETUYeCKaa 3Heprua MosieKy/ibl naeansHoro rasa npy remneparype T pasHa S = KT .

3pecb i =nn+ng+ 2NK rge nn, ngp, nk- YUCn0 CTeneHein cBo60bl NOCTyNaTeNIbHOro, BpaLLaTe/ibHOro u
Ko/1ie6aTeNIbHOro ABUXEHWA MOJieKy bl. [1pn yCNOBUK, YTO UMEIOT MECTO TOJIbKO NOoCTynaTesibHoe U
BpaLiatesibHOe ABUXeHUe, ansa Bogopoga (Hz2) unucno i paBHo

BapunaHTbl OTBETOB:

1) 3; 2) T, 3) 6; 4) 5.

5. CpepfHAs KMHETMYECKAs IHEPTUSA MONEKYN ra3a npu temnepaTtype T 3aBUCUT OT UX CTPYKTYpPbI, YTO
CBA3aHO C BO3MOXXHOCTbIO pas3/IMyHbIX BUAOB ABVKEHNSA aTOMOB B MosieKyfie. CpefiHAA KMHETMYECKas
3Heprusa monekyn napos soAbl (H20) paBHa.



Bapuante! 0TBETOB:!

l)ék-T; 2)§k-T; 3)3k-T; 4)zk-T.
2 2 2

KonnokBuyM siBiisieTcss OTHUM U3 CPENICTB TEKYIIEro KOHTPOJIS.
KonnokBuyM pekOMeHy€eTCsl UCIIONIb30BATh Uil IPOBEPKU U OLICHUBAHUS 3HAHWUM, YMEHUN U

HAaBBIKOB CTYJEHTOB, MOJYUYECHHBIX B XOJ€ 3aHATUI M0 OCBOCHUIO ONPEIEICHHON YaCTH IUCLUILIUHbI
«DPusukay.

IIpumepsl BOIPOCOB K KOJJIOKBUYMY:

MoJiekyJasipHO KHHETHYeCKAS TeOPHUs

1. Yro Takoe cTeneHu CBOOOIBI MOJIEKYJIbI?

2. Kakue Buabl creneHeli CBOOOIbI CYIIECTBYIOT Y MOJIEKYJI?

3. OOBbsICHUTE IPHUHLIUIT PABHOTO PACIIPENeNICHHUs] SHEPTUHU T10 CTEMEHSIM CBOOOIBI.

4. HaiinmuTe 9riciia MoCTyNaTeIbHBIX, BPAIIATENbHBIX H KOJIEOATEIbHBIX CTETIEHEH CBOOOBI AJIst

mogekys Clz, HyO u CoHa.

5. Haiigute 4nciio MOCTyNaTeIbHbBIX, BPAIIATEIbHBIX 1 KOJe0aTeIbHBIX CTeNeHel cBOOOIBI MOJIe-

kyn1 CO; (nuneitnas) u NH;.

6.ChopmynupyiiTe OCHOBHBIE ITOJIOKEHUS] MOJIEKYIIPHO-KHHETUYECKOH TEOPUH BEIECTBA.
7. Hanuimnre OCHOBHOE yPaBHEHUE MOJIEKYJIAPHO-KMHETUYECKOU TEOPUH.
8. Hanniuure BbIpa)k€HNE NABJIECHUS HCAJIBHOIO ra3a 4epe3 CPEAHIOI KMHETHUECKYIO SHEPTHUIO

ABUKCHUSA €0 MOJIEKYJI.

Ka.

pa.

9. Kakast sHEpTus NPUXOAUTCS B CPEIHEM Ha OJHY CTENeHb CBOOOABI?

10. Uemy paBHO YHCIIO MOCTYNATEIBHBIX CTENEHEH CBOOOIBI Y MOJIEKYJIbI?

11. Uemy paBHO YMCIIO BpAINATENbHBIX CTENEHEH CBOOOIBI Y OMHOATOMHOMN MOJIEKYJIbI?

12. Uemy paBHO YHCIIO BpAIlATENbHBIX CTENEHEH CBOOOBI Y ABYXaTOMHOIN MOJIEKYJIbI?

13. Uemy paBHO YMCIIO BpAIlATENbHBIX CTENEHEH CBOOOB! Y TPEX- 1 O0siee aTOMHOM MOJIEKYJIbI?
14. HazoBuTe npotecc, B KOTOPOM HE U3MEHSIETCS BHYTPEHHSISI SHEPTrUsl rasa.

15. KakoMy mpolieccy COOTBETCTBYET HEU3MEHsIeMasl CPEHsIsl KWHETUUECKasl SHEPTUsl MOJIEKYJIbl?

DJIeKTPOMAarHeTu3m

Cuna u motHOCTh TOKa. Hampasnerne Toka.

3axon Oma 111 OTHOPOAHOTO y4acTKa B MHTErPaibHON 1 nuddepeHunanbHoi hopmax.

3akon Oma gyt HeogHOpOoAHOTO yyacTka. DJC u HanpspkeHue.

3axoH Oma A 3aMKHYTO# 1ienu. TOok KOPOTKOrO 3aMbIKaHUS.

ITocnenoBarenbHOe, NapajielbHOE COEAUHEHUE PE3UCTOPOB.

IIpasuna Kupxroga.

ITocnenoBarensbHOE U NapajjieIbHOE COEIUHEHNE HCTOYHUKOB TOKA.

PaboTta 1 MOITHOCTB MOCTOSTHHOTO TOKA.

3aBUCUMOCTD IOJIE3HOH MOLIHOCTHU OT TOKa U BHelHero conpotusienus. KITJ[ uctounuka to-

VXN kW =

10.3akon Jxxoynsa-Jlenua.
11. U3mepenne Toka. Ilogkmouenne amnepmerpa. Pacimpenue npenenos n3sMepeHus: aMnepmeT-

12. HU3mepenue HanpspkeHus. [loakmrouenue BonbTMeTpa. Pacimupenue npeneaos U3MepeHus

BOJIETMETPA.

13. CunoBble XapaKTepUCTUKH MAarHUTHOTO TOJIsI, CBS3b Mexkay HUMH. OTpenesieHre Harmpasie-

HUSA BEKTOPOB B u H

14. Cuna Amnepa. BenuunuHa u HanpaBieHUe.

15. BszaumoneincTsue AByX NPOBOJHUKOB C TOKOM.

16. Cuna Jlopenia. BenuunHa 1 HanpaBiieHue.

17. 3axon buo-Casapa-Jlamnaca.

18. Teopema 0 LMPKYJIALMY BEKTOPA MATHUTHON MHAYKLUU.



19. MarnutHsiii notok. Pabota cun Ammepa no nepeMerieHHI0 TPOBOIHUKA C TOKOM.
20. DHepruss MarHuTHOTO 1ost. OOBEMHAs TUIOTHOCTh YHEPTHH MarHUTHOTO TTOJIS.
21. OCHOBHOI1 3aKOH 3JIEKTPOMAarHUTHOM MHIYKLUH JJIs1 3aMKHYTOTO KOHTYDA.

22. lIpasuno Jlenua. Hampasnenue HHAYKLMOHHOTO TOKA.

23. DnexkTpoMarHuWTHas UHAYKLUS B ABHXKYIIEMCs OTPe3Ke IPOBOJHUKA.

24. Camounnnykumst. IJIC caMOMHAYKIIUH.

25. HanpaeneHue Toka CaMOMHAYKIUH (ripaBio JIeHma).

26. UHnyxTUBHOCTB KOHTYPAa. MHIYKTUBHOCTB COJIEHOUA.

27. DKCTpaTOKU MPU 3aMbIKAHUU U PA3MbIKaHUHU LiETeH.

28. Toxu ®@yko. Meroar! ymeHbl1eHNs TOKOB PyKO.

29. Bzaumomnaykuusi. J1C B3aMMOUHIYKLIUH.

30. B3aumHas HHAYKTUBHOCTD, CBSA3b C UHAYKTUBHOCTSIMU KOHTYPOB Lin L.

JlaGopaTopHbie padoThbI

JUJIsl yCHeIHoro BhIMOJIHEHHS! Ta00paTOPHBIX PadOT CTYACHTY HEOOXOIUMO CaMOCTOSITEIIBHO
U3yYUTh OMHCaHHE Ja0OPaTOPHOH padoThl MO METOAMUYECKUM yKa3zaHusM. [lpu moaroroske k jabopa-
TOPHOM paboTe U MOJyYeHHs AOMYyCKa CTYACHTY HeOOXOAMMO 3aHECTH B TaOOPATOPHYIO TETPab. Ha3Ba-
HHUe padOoThI U €€ HOMED, LeJIb PadOThI, KPATKOE TEOPETHUECKOE OMUCAHKE, pabOUyI0 CXEMY YCTAaHOBKH,
TabNuIBL, pacueTHble GOpMYITBI, POPMYJIBI IS pacueTa MOrPEeLIHOCTEH.

BeinmonHerne paboThl 3aKaHYMBAETCSI COCTABIICHUEM KPATKOTO OTYETa M HAIMCAHUEM BBIBOZA, B KO-
TOPOM ClIefyeT yKa3aThb:

1) 9TO ¥ KaKUM METOJIOM HCCIIEOBAIOCH;

2) Kakol pe3yabTatr ObUT MONYYeH, C KAKUMH MTOTPELTHOCTSIMI,

3) xpaTkoe 00CyKIeHHE OTYIEHHBIX Pe3yJIbTaTOB (COOTBETCTBYIOT JIM IOyUEHHBIE PE3yJIbTaThI
TEOPETHUYECKUM TMPEACKA3aHUsIM UM TaOJMYHBIM TaHHBIM, €CJTH HET, TO KaKOBa BO3MOXKHAS TPUIHHA
3TOrO HECOOTBETCTBHA);

4) aHanmu3 norpernHocTel (yka3aTh, KAKOB XapaKkTep MOTrPeIIHOCTEeH Pe3yIbTaTOB — MPUOOPHBIHN WiH
CIy4aliHbIN, KaKHe U3 U3MEPSEMBIX BEJIMYUH BHOCSIT HANOONBIIHNIA BKJIQ B IOTPEIIHOCTD PE3YJIbTATA).

JInist 3amuThl 1a00paTopHOi padoThl HEOOXOANMO MOATOTOBHTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI,
KOTOpBIE MTPUBEIEHBI B KOHLE KAKIOH PabOThI METOIMYECKHUX YKa3aHUH K JJaOOpaTOpHBIM paboTam.

IIpumep KOHTPOJIBHBIX BOMPOCOB:
MonexynsipHas pU3NKa U TEPMOANHAMHKA
Uro Takoe ynpyras BoiHa? OxapakTepusyiiTe IpoLecc paclpoCTpaHeHUsl yIIPYroi BOJHBI B rase.
BeiBeaute Gpopmyry CKOPOCTH pacpoCTpaHEHHs YIIPYTOH BOJHBI.
CopmynupyiiTe nepBelii 3aKOH TEPMOAMHAMHUKH. 3aIUIIATE 3TOT 3aKOH U1 N300apHOTO, U30-
XOPHOTO, H30TEPMHUUECKOT0 U a1nabaTHOrO MPOLIECCOB.
Kak ompenensiercst TEIIOEMKOCTb ra3a Mpu H30XOPHOM U H300apHOM MpoLeccax?
ITouemy mporecc pacnpoCTPaHEHUs 3BYKOBOH BOJIHBI B ra3e — annabaTHbIN?
B ueM 3akiouaeTcsi pe30HaHCHBIN METOJ] OIpeNiesIeHHs] CKOPOCTH 3ByKa B rase?
[Touemy npu pacpoCTpaHEHHH 3ByKa B 3aKPHITOM KJIAllaHE MOTYT OOPa30BBIBATHCS Y3JIbI U Iy -
Hoctu? IIpH Kakux yCIOBHUSIX OHU O0pa3yroTCs?
8. Kak nsmeHnsiercs CKOpOCTb 3ByKa B BO3AyX€ NPU U3MEHEHUU €r0 TeMIEpaTyphl?
9. Uemy paBHO TEOPETHUYECKOE 3HAUCHHUE MTOKa3aTesNs anuadaThl BO3AYXa, BBITEKAIOIIEE U3 KIaCCHYe-
CKOH TE€OpUM HEabHOTO raza’?
10. Hanmmure ypaBHEeHHE MJIOCKON Oeryieit BosHbL. JlaiiTe onpeneneHne OCHOBHBIX XapaKTePUCTHK
(amruATY TBI, (ha3bl, IEPUOLA, YACTOTHI, IJIUHBI BOJIHBI).

hed S

N ok

KBanToBas onrtuka
1. Yro HazbiBaeTcs BHEITHUM (PoTO3PerTom?
2. KakuM OCHOBHBIM 3aKOoHaM nomuuHsieTcst porosddext?
3. Harmumure ypaBHeHne DitHITeHa 1711 poTosddexTa ¢ pacindpoBkoil 0003HAYEHUH.
4. Yto MOHMMAETCS O] HHTErPAIbHONW YyBCTBUTEIBHOCTBIO (pOTOIIEMEHTa?
5. Uto moHUMAETCs MO/ 3a1€P>KUBAIOIITNUM TOTCHLINAIOM?



6. UTo Takoe KpacHaa rpaHuua gotoagdexra’?
7. 'nnoTesa JliHWTeHa ANna poToapgekTa?

KOHTpONbHbIe paboThbl

3ajaun KOHTPONbHOWM paboThl 6epyTcsa n3 pasaena «KoHTponbHaa paboTa» MeTOAMYECKMX YKa-
3aHUI 1 3afaHNIi K NPaKTUYeCKUM 3aHATUAM AN CTYLEHTOB OYHON (OpMbl 06YYeHUS B COOTBETCTBUU CO
CBOVMM BapuaHTOM M C M3y4aeMbIM pa3fenom AUCLUMINHBI.

MpuMepbl 3afa4 KOHTPONbHbLIX paboT:

dneKTpocTaTUYeCcKoe Mnose B BaKyyme

1 [lBa wapuka oAnHaKoBOro obbvema, obnagatoune maccor 0,6-10" r Kaxablii, NOABELIEHbI HA
LIEeNKOBbIX HAUTAX ANHOM 0,4 M Tak, YTO UX NOBEPXHOCTU COMpUKacaTCa. YTos, Ha KOTOpbIiA pa3o-
W/INCb HUTU NPY COOBLLEHMMN WapnKaM OANHAKOBbIX 3apsAA0B, paBeH 600. HainTu BenuunHy 3apsjoB u
CUNY 3NEKTPUYECKOr0 OTTa/IKMBaHMSA.

2. PacctosHue d mexay AByMsi ToHedHbIMM 3apagamm Q1= +8 HKn n Q2= - 5,3 HKN paBHO 40
CM. Bbluncnntb HanpsXKeHHOCTb E Nons B TOUKe, fiexallelt nocepeanHe Mexay 3apsgamu. Uemy paBHa
HanpsXXeHHOCTb, ec/in BTOPOI 3apag 6yfeT NoNoXKNUTeNbHbIM?

3. OnpepgennTtb paboTy Ai2cui nons rno nepeMelLeHL
2 Nons, CO34aHHOr0 3apsXXeHHbIM MPOBOAAWMM LIAPOM (CM. pu

! 2

—— e ————

4. becKoHeYHas N0CKOCTb PaBHOMEPHO 3aps>XeHa Cc n
OnpepennTb 3HaYeHWE 1 Hanpas/eHWe rpagMeHTa noTeHymnana R | 2R
MNOCKOCTbIO. ' &

)
y

1

5. Annonb ¢ 3aNeKTpUYECKUM MOMEHTOM p =2 HKN-M Haxo4MTCsa B OL4HOPOLHOM 3/1EKTPUYECKOM
none HanpsXxeHHocTbto E = 30 KB/M. BekTop p cocTtasnseT yron ao= 600 c HanpaB/ieHWEM CUNOBbIX NN-
HWIA nons. OnpegennTb NPOU3BELEHHYI0 BHELWWHMMW cunamu paboTy A nosopoTa AUNOASA Ha yron P =
30°.

J/leKTpoOMarHMTHas UHAYKLMA

1. B 0gHOpPOAHOM MarHMTHOM Mofe ¢ MHAYKUMen B = 1 Tn HaxoauTCcA NpAMOR NpoBoOJ NepneH-

OVKYNApHbIA B annHoi / =20 cM, KOHLbI KOTOPOro 3aMKHYTbI BHe nons. ConpoTusneHne R Bceld Lenu
pasHo 0,1 Om. HaiiTn cuny F, KOTOPYHO HY)XXHO NPUIOXUTb K NPOBOAY, YTOObI NepemelLatb ero nepreH-
AVKYNAPHO NUHUAM UHAYKLUWU CO CKOPOCTLIO

V =25 wmlc.

2. TpoB0ON0YHOE KOMbLO paguycom r =10 cM 1eXXnT Ha cTtone. Kakoe KOIMYeCTBO 3/ieKTpuye-
cTBa Q NpOTEYET MO KONbLy, €CAN ero NOBEPHYTb C OAHOW CTOPOHbI Ha Apyryto? ConpoTusneHne R
Kosibua pasHo 1 Om. BepTukanbHaa coctaBnawLwas MHAYKLUM B marHuTHoro nong 3emiu pasHa 50
MKTh.

3. MHayKTnBHOCTbL L KaTywkmn paBHa 2 mIH. Tok yacToToi v =50 U, npoTeKaLimii No Ka-
TYLIKe, U3MEHAETCH MO CUHYCOUAaNnbHOMY 3aKOHY. Onpefenntb cpefHio 3C caMOUHAYKUUN <Ssi>,
BO3HMKalOLL YO 32 UHTepBasa BpemMeHu At, B TeYeHMe KOTOPOro TOK B KaTyLUKe N3MEHAETCA OT MUHUMaSb-
HOr0 40 MAaKCMMasibHOro 3HayeHnsa. AMNANTYLHOe 3HayeHue cunbl Toka 10= 10 A.

4. ConeHong cogepxut N = 1000 ButkoB. Cuna Toka | B ero 06MoTKe paBHa 1 A, MarHUTHbII
noTok @ yepes nonepeyHoe ceyeHne coneHonga paseH 0,1 mMB6. Boiuncnnts aHepruio W mMarHMTHOrO
nons.

5. B uenu wen 1ok 10= 50 A. ICTOYHMNK TOKa MOXHO OTK/IKOYNTb OT Lienun, He paspbiBas ee.
Onpegenntb cuny Toka | B 31O Lenu vyepe3 t = 0,01 c nocne OTKAKOYEHUS ee OT UCTOYHMKA ToKa. Co-



npotusienue R nenu pasHo 20 Om, ee HHAYKTUBHOCTD
L=0,1Tn.

IIpoMe:kyTOUHBII KOHTPOJIb CTYACHTOB MMPOU3BOANUTCS B POPME IK3aMeHa.
[Ipumepsl 5K3aMEHALIMOHHBIX OHUJIETOB
DK3aMeHaIMOHHbIE OUJIeThI 2 ceMecTpa

MHHHCTEPCTBO HAVKHW U BBICIIETO OBPA30OBAHWSA POCCUUCKOU ®ENEPALIUU

OEJEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEJKJIEHWE BBICHIEI'O OBPA3OBAHM S
«HanmoHanbHbIN UCCAEN0BATEIbCKUN sACpHBIN yHUBEepcUTeT «MU D)
AVMMUTPOBIpaaCKN MH)KeHEPHO-TeXHO/IOTMYeCKUI MHCTUTYT -

dpwman enepaIbHOrO roCyIapCTBeHHOT0 ABTOHOMHOTO 00pa30BaTe/IbHOTO YIpeXXIeHNs BEICITIro 00pa3oBaHMs
«HarmronarbHbI MCCTIeIoBaTeIbCKUM draepHbin yausepcureT « MADN»

(OVTY HUSTY MU®W)

OH3UKO-TeXHUUECKUH (aKyIbTeT
Kadeapa oOmieit u MeauuuHCcKoM huznku

Hampagsnenue noAroToBku (COCUHAIBHOCTS): Hucrmrmmmaa; Ousnka

18.05.02 Xumvrreckas TeXHOIOTH MATCPHATIOB COBPEMCHHOM SHEP- dopma oOyueHUs — OUHAs
TCTHKH

[podwrne noaroroky XuMudeckas TEXHOJIOTHS MATEPHATIOB SACPHOT( Cemectp 2

TOILTUBHOI'O ITUKJIA
DK3aMeHaUuOHHbIN Ouer Ne 1

1. KunemaTuka MaTeprasbHON TOUKHU. Paanyc-BeKTOp U KOOPAUHATHI TOUKH, CBSA3b MEXIY HUMH (aHAJIU-
THYecKas, rpaduueckas). Bektop nepemernenus u nyTh, NPOHIEHHBIA TOYKOH.

2. MoOMeHT nHepLUHU Tela OTHOCUTENBHO HenoABukHON och. Teopema Illterinepa. MoMeHT nHepuuu
CJIOXKHOIO TEJA.

3anauga: Macca 10 r kucnopona Haxonutcs ripu nasueanu 0,3 MIla u remnepatype 100° C. Hocxe

HarpeBaHUs MPU MOCTOSHHOM JaBJIeHUH ra3 3aHsu1 o0beM 10 1. HaliTu KOMU4eCcTBO TeIIOTHI, MOTyYeH-

HOE Tra3oM.

Cocrasu: I'B. 3ennoBa  YTBeprxnato: 3aB. kadenpoit O.U. dpyxuHckas
17 nexabpst 2021 r 17 nexabpss 2021 r

DK3aMeHaIMOHHbIE OUJIeTHI 3 cemMecTpa . .
MHUHUCTEPCTBO HAYKHW U BICIHET'O OBPA3OBAHHWA POCCUUCKOU ®ENAEPALINUU

OEJEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEJKJIEHVE BBICHIEI'O OBPA30OBAHMS
«HaumoHanbHbIN UCCAEN0BATEIbCKUN sACpHBIN yHUBEepcUTeT MU D)

AMMUTPOBIrpagCcKnil MHXKEHEPHO-TEXHOIOTMYECKUI MHCTUTYT ~
dpwman QemepaIbHOrO roCyIapCTBEHHOTO aBTOHOMHOI'O 00pa30BaTeIbHOIO YIPEXXICHNS BEICIIro 00pa3oBaHis
«HarronaasHbI MCCTIeI0BaTe bCKUN diepHbIN yauBepcnreT « MUDI»

(IUTY HUAY MUDI)
Du3nKo-TeXHUICCKUH (pakymbpTeT
Kadeapa oOmieit u MeauumHCKoM puznku
Hanpasnenne noAroToBke (CCHUATBHOCTS): JucnunmuHa: Ouznka



18.05.02 Xumrraeckast TEXHOMOT M MATCPHATIOB COBPCMCHHOM SHCPTCTHKH dopma oOyuCHUS — OUHAs
[podrne noarotopky XuMudeckas TEXHOTIOIHS MATEPUATIOB SACPHOTO TOIT
JIMBHOTO LIMKJIA Cemectp 3

DK3aMeHaUuOHHbIN Ouer Ne 1

1. OCHOBHOI 3aKOH 3JICKTPOMArHUTHON MHAYKIUH JJIs1 3aMKHYTOro KoHTypa. [Ipasuno Jlenua. Hanpas-
JIEHUE UHAYKLUOHHOTO TOKA.

2. F'apMoHMYECKHE HJIEKTPOMArHUTHBIE KojieOaHus B konebaTenbHOM KoHTYpe. HuddepenunaapHoe
ypaBHeHHE. Y paBHEHUs TApMOHUYECKUX KoyiebaHuii 3apsna q(t), Hanpsekenus: Uy (t) u Toka I(t). Pasznu-
yusi o ¢ase.

3agaua: B nByX ANMHHBIX NapajulebHbIX IPOBOJAX, PACCTOSIHUE MEXIY KOTOPbIMHU paBHO 0,5 M TOKH
pasHbl 50 A. [InoTHOCTH TOKa HaIpaBJIeHbl B IPOTHUBOIOJIOKHOM HanpasjieHuu. Haliaure nHayKuuio
MAarHUTHOTO TOJIS B TOUKE, yAaIeHHOH Ha paccTosiHue 0,3 M oT ogHoro u 0,5 M OT Apyroro npoBoAa.

DK3aMeHaLNOHHbIE OMIIETHI 4 ceMecTpa

MHHHCTEPCTBO HAVKHW U BBICIIETO OBPA30OBAHUSA POCCUNCKOW ®EJEPALIMU
QEJIEPAJIHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPESKJIEHHE BBICIITEIO OBPA3OBAHHS

«HanuonanbHbIN HCCIEAOBATENbCKUN AAepHBIN yHUBEepcuTeT « MU DM »
AMMUTPOBIpaaCKI MH)KeHEePHO-TeXHO/IOTMYeCKUI MHCTUTYT -

dpwman QenepaIbHOrO roCyIapCTBEHHOTO aBTOHOMHOIO 00pa30BaTeIbHOIO YIPEXXISHNS BEICIIero 00pa3oBaHis
«HarmronarsHbI MCCTIeIoBaTeIbCKUN diaepHbin yansepenreT « MADN»

(AVUTU HUAY MUDN)
OH3UKO-TeXHUUECKUH (aKyIbTeT
Kadeapa oOmieit u MeauuuHCKoM huznku

Hanpasnenne noAroToBke (CHCIIHATBHOCTS): Hucrumommaa: Ousnka
18.05.02 Xumrreckast TEXHOMOT M MATCPHATIOB COBPCMCHHOM SHCPTCTHKH dopma oOyueHUS — OUHAs
[podrne noarotopku XuMudeckas TEXHOTOIHS MATEPUATIOB SACPHOTO TOIT

JMBHOTO IUK/Ia Cemectp 4

DK3aMeHaUuOHHbIN Ouer Ne 1

1. TenmoBoe m3nyuenne. CriekTpajbHas IUIOTHOCTb 3HEpPreTHIecKOi cBeTuMocTh. Kosgduumenr mo-
riomenust. 3akoH Kupxroda.

2. SInepHble peakuuu. Y paBHEHUE AAEPHON peakuuu. [ledexT Macc saepHoit peakuu. DK30- U 3HIO0-
SHepreTuueckue peakuuu. [lopor s3HA03HEPreTUUEeCKON peakLnu.

3apaua: MenHblil apuK, OTAAJNEHHBIH OT APYTUX TeJ, OOJNyHarOT MOHOXPOMATHYECKHM CBETOM
mmHON BOJHBI A = 0,2 MKkM. JI0 Kakoro MakCHMMajbHOTO TOTEHLMAJIA 3apSOUTCS IIapuk, Tepss ¢o-
To3NeKTpoHbI? PaboTa Berxoma A = 4,47 3B.

Cocrasuu: I'B. 3eruoBa  YTBepkaaro: 3aB. kadenpoit O.U. dpyxuHckas
17 nexabpss 2021 r 17 nexabpss 2021 r

7 YYHEBHO-METOINYECKOE U THPOPMAIIMOHHOE OBECIIEYHEHHE
JMCHUILJIMHBI
7.1 IlepeyeHb OCHOBHOI1 U JONOJIHUTEIbHON y4eOHOMH JIuTepaTypbl

B mepeueHb OCHOBHOI JHTEpaTyphl BKIIOYAIOTCS M3AaHUs, uMeromuecs: B Gonmax Oubmuorexu UTU
HUAY MU®U (B 3ekTpoHHO-OnOMMoTeuHoi cucteme u (nim) dudbnmorexke JUTHU HUAY MUON).



Ta6nv|u,a 7.1 O6ecneyeHune ANCUNNANHBI OCHOBHOI 1 ,EI,OI'IOHHVITe}'IbHof/'I nMTepaTyp0|7| no ancunnnnHe
N ABTOp HasBaHue MecTo 13- HanmeHoBaHuKe Fog KonunyectBo
n/n faHuns n3gaTenbCcTBa n3gaHus 3K3eMMNApPOB
OcHOBHas nuTepaTtypa
1 CaBenbes, Kypc dpusmku. T. 1. Me- CaHKT- JlaHb 2021 9BC «JlaHb»
M. B. XaHuKa. MonekynapHas MeTep- https://e.lanbook.com/book/1
thunsmka oypr 52453
2 CaBenbes, Kypc pusmkun. B 3 T. CaHKT- JlaHb 2022 3BC «J1aHb»
M. B. ToMm 2: 3/1eKTPUYeCTBO. MeTep- https://eianbook.com/book/
Kone6aHusa n BOMHbI. oypr 184164
BonHoBas onTuka
3 CaBenbes, Kypc dpusmkun. T. 3: CaHKT- JlaHb 2019 3BC «J1aHb»
M. B. KBaHTOBasA onTuka. MeTep- https://e.lanbook.com/book/1
ATOMHasa pusnka. dusmka oypr 17716
TBEpAOro Tena. dumsmka
aTOMHOrO AApa n 3leMeH-
TapHbIX YacTu,
4 CaBenbes, CH60pHMK BONPOCOB U 3a- CaHKT- JlaHb 2019 9BC «JlaHb»
M. B. fay no obuweli usnke MeTep- https://elanbook.com/book/
oypr 125441
[JononHnTenbHasa nuTepaTtypa
4 YepToB 3afila4yHnK nNo usnke MockBa OPUNSMATINT 2002 20
A.l'.,, Bopo-
6bes A.A.
5 OeTtnadg Kypc pusmkmn MockBa Bbicwana wkona 2001 10
AA.
6 3eHuUO0Ba NabopaTopHbIA NpaKTuW- onmnt- ANTUN HNAY 2020 25
.B., Kartae- KyM no o6uiein hnsmnke. poBrpag MNDOU
Bal.B. Yactbl. MexaHuka
7 KaTaeBa Jlab6opaTopHbI/i NpakTu- onmnt- ONTN HNAY 2020 25
.B., 3eH- KyM 1o obuieli dusuke. posrpag MU®U
uosal.B., Yactb 2. «MonekynsapHas
Fony6eBa (Pr3MKa 1 0OCHOBbI CTaTU-
K.B. CTMYECKOW TepMOgUHaAMU-
Kn»
8 KaTaeBa Jlab6opaTopHbI/i NpakTu- onmnt- ONTN HNAY 2019 25
.B., 3eH- KyM 1o obuieli dusmnke. posrpag MU®U
uosal.B., YacTb 3. «3N1eKTpUYecTBo
Fony6esa N MarHeTusm». - 2-e u3g.,
K.B. ncnpassieHHoe w1 fon.
ony6eBa Jlab6opaTopHbIi NpakTu- onmnt- ONTN HNAY 2020 25
K.B., 3eH- KyM 1o obueli dusmnke. posrpag MO U
uosal.B., Yactb 4 «OnTukKa. ATOM-
KaTaeBa Hasa (pusmka»
r.B. - 1-e n3g., ctepeoTun.
9 3eHuo0Ba MeTognyeckune yKasaHus onmnt- ANTUN HNAY 2021 25
r.B. 1 3aflaHns K npakTuye- poBrpag MU®U
CKUM 3aHATMAM. YacTb 1
- 1-e n3g., cTtepeoTun.
10 3eHuUo0Ba MeTognuyeckune yKasaHus onmnt- ANTUN HNAY 2021 25
r.B. M 3aflaHnsa K npakTuye- poBrpag MU®U
CKUM 3aHATUAM. YacTb 2.
- 1-e n3g., cTtepeoTun.
11 3eHuUo0Ba MeTognuyeckune yKasaHus onmnt- ANTUN HNAY 2021 25
r.B. M 3aflaHns K npakTuye- poBrpag MU®U

CKUM 3aHATUAM. YacTb 3.
- 1-e n3g., ctepeoTun.

7.2 TlepedyeHb pecypcoB MHPOPMALNOHHO-TENEKOMMYHUKALNOHHON ceTU «/HTEepHEeT»

MepeyeHb peKOMEHAYeMbIX VIHTEPHET CaiToB:

https://elibrary.ru HayuyHas anekTpoHHas 6ubnnoTeka
http://uisrussia.msu.ru Y HuBepcuteTcKas nHpopmMaymMoHHas cuctema «Poccus»


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
https://elibrary.ru/
http://uisrussia.msu.ru/

https://www.labster.com/ BuptyanbHble nabopatopun Ans YHUBEPCUTETOB U LLKO/
http://www.school.edu.ru/ Poccuiticknin o6pa3oBaTtesibHbIlA nopTan
http://www.edu.ru/ ®egfepanbHblii nopTan «Poccuiickoin o6paszoBaHme»
https://lwww/chem.msu/ru "Chem Net"- xumunyeckasa nHHopMaLMOHHas CeTb
http://www.spbdk.ru/catalog/science/section-191/ CaHkT-MeTepbyprckuii LJOM KHUATK

Tabnuua 7.2 - PekomeHayemble 31eKTPOHHO-6MOINOTEYHbIE CUCTEMBI

Ne
1

HanmeHoBaHuMe pecypca
36C HNAY MNP W:
http://libcatalog.mephi.ru

3BbC «3HaHnym» - http://znanium.com

9BC n3garenbcTea
http://edanbook.com

3BC «HOpnait» http://biblioteka-onkin.com

3BC «Aibyke»: http://ibooks.ru

36C «YHuBepcanbHas 6nbnmoTeka»:

http://biblioclub.ru

3BC «JlaHb»: http://edanbook.com

ANeKTPOHHO-616noTeYHas cuctema IPR
BOOKS

OBC «KOHCYNMbTaHT CTyAeHTa»

«J1aHb» -

TemaTunka
O6buwasa n3mka: MexaHuka, MosiekynsapHas u-
31Ka ¥ TepMOAUHAMUKa, 3N1eKTPoCcTaTmKa,
3/1eKTpOMarHeTnu3mM, BO/IHOBas ONTUKA, KBaH-
TOBas ONTUKA, PU3MKa TBEPAOro Tena, aToMHas
(hu3nka N KBaHTOBasA MexaHuka, pu3nka agpa u
3/1eMEHTapPHbIX YacTuL,
O6uwasa nsmka: MexaHnka, MonekynspHasa du-
31Ka ¥ TepMOAUHAMUKa, 3N1eKTpocTaTmKa,
3/1eKTPOMAarHeT3M, BO/IHOBAsA ONTUKA, KBaH-
TOBas ONTUKA, PU3MKa TBEPAOro Tena, aToMHas
(hnsnka N KBaHTOBasA MexaHuka, pu3nka agpa u
3NleMeHTapHbIX YacTuL,
O6buwasa (n3mka: MexaHuka, MosiekynsapHas u-
3MKa N TepMOLMHaMUKa, 3/IEKTPOCTaTHKa,
3/1eKTPOMAarHeT3M, BO/IHOBAsA ONTUKA, KBaH-
TOBas ONTUKA, (PM3MKa TBEPAOro Tesa, aTOMHas
(hu3nka N KBaHTOBas MexaHuka, pu3nka agpa u
3/1eEMEHTAPHbIX YacTuL,
O6Lwasn u3mnka: mexaHuka, MOJIeKynsapHas (u-
31Ka ¥ TepMOAUHAMUKa, 31eKTpoCcTaTmKa,
3/1eKTpoMarHeTu3Mm, BOSIHOBas ONTUKA, KBaH-
TOBas ONTUKA, PU3MKa TBEPAOro Tena, aToMHas
(hu3nka N KBaHTOBasA MexaHuka, pu3nka agpa u
3fleMeHTapHbIX YacTuL,
O6wan husmnka: mexaHuka, MosiekynsapHas u-
3MKa N TepMOLMHaMUNKa, 3/IEKTPOCTaTHKa,
3/1eKTPOMArHeT3M, BO/IHOBAsA ONTUKA, KBaH-
TOBas ONTUKA, (PM3MKa TBEPLOro Tesa, aTOMHas
(hn3mKa U KBaHTOBas MexaHuKa, u3nka sapa u
3NleMeHTapHbIX YacTuL,
O6Lwasn usnka: mexaHuka, MOJIeKynsapHas (u-
31Ka ¥ TepMOAUHAMUKa, 3N1eKTPoCcTaTmKa,
3M1eKTpOMarHeTn3m, BO/IHOBas ONTUKA, KBaH-
TOBas ONTUKA, PU3MKa TBEPAOrOo Tena, aToMHas
(hu3nka N KBaHTOBasA MexaHuka, pu3nka agpa u
3/1eMEHTapPHbIX YacTumL,
O6uwasa nsmka: MexaHnka, MonekynspHasa du-
31Ka ¥ TepMOAUHAMUKa, 3N1eKTPoCcTaTmKa,
3/1eKTPOMAarHeT3M, BO/IHOBAsA ONTUKA, KBaH-
TOBas ONTUKA, PU3MKa TBEPAOro Tena, aToMHas
(hnsnka N KBaHTOBasA MexaHuka, pu3nka agpa u
3NleMeHTapHbIX YacTuL,
O6wan usmnka, HU3NYECKUN IKCNEPUMEHT,
06paboTKa pe3ynibTaToB N3MEPEHMI
O6wan usmnka, HN3NYECKNN IKCMEPUMEHT,
06paboTKa pe3yibTaToB U3MEPEHUI


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://edanbook.com
http://edanbook.com
http://biblioteka-onkin.com/
http://ibooks.ru/
http://biblioclub.ru/
http://e.lanbook.com/

7.3 llepeyeHs HH(OPMALIMOHHBIX TEXHOJIOIUH, HCMOJIB3YeMbIX MPH OCYLIECTBJIEHUH 00pa3o-
BATEJIbHOT0 TMpPoOIecca M0 AHCHHILINHE, BKJIKYAsA NMepeYyeHb MPOrpaMMHOro ofecriedeHUsi U WH-
GopMaLIMOHHBIX CIPABOYHBIX CHCTEM

Tabnuua 7.3 — IlepedeHb TUIEH3NOHHOTO U CBOOOTHO PAaCIPOCTPAHSIEMOro MPOrpaMMHOTO 00ECTICYEHHUSI

No HaumenoBanne
1 Windows 10 Pro
2 Microsoft Office
3 Bpayzepsr: Internet Explorer 10, Internet Explorer 9, Internet Explorer 8, FireFox 10, Safari 5,
Google Chrome 17
4 AnTtunnaruar.BY3
Tabnuua 7.4 — Ilepeuenb npodeccHoHanbHbIX 0a3 JaHHBIX H HH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
Ne Haumenosanue TemaTtuka DNeKTPOHHBIN afpec
1 I'apaur IIpasoBas httgs://www.garant.ru/
8§ MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUNE JNCIHHUIL/INHBI
No Haumenosanue rnomenieHuii Jiuist npoBesicHust | Anpec (MECTOMOI0KEHUE) MOMEILCHUH JJIsI TIPOBE-
o/ | BEEX BUIOB yueOHOM ASSITEIBEHOCTH, IPEILY- JICHUSI BCEX BUAOB YUECOHOH JIESTEILHOCTH,
CMOTPEHHOM yu€OHBIM IJIAHOM, B TOM YHCIIE | HPEIYyCMOTPECHHOU YUSOHBIM IIAHOM (B ClIydac
IIOMEIIICHHS ISl CAMOCTOSITEIBHON paboThL, ¢ | peajusaiuu 00pa30BaTe/IbHOU IIPOTrPaMMEI B CE-
YKa3aHUEM [EPCUHsI OCHOBHOIO 000pY10Ba- TEBOM (POPME JIONIOJTHUTEIILHO YKA3hIBACTCS
HUsI, YISOHO HAIVISITHBIX IOCOOUM U UCIIOJb- | HAUMEHOBAHUE OPraHU3AIUH, C KOTOPOU 3aKJTHO-
3yEMOr0 MPOrPaMMHOIO 00CCICUSHUS YEH JIOTOBOP)
1 | YueOnast ayiuropus AJis IPOBEICHANA 3aHATHITINe 433507, Y npstHOBCKAS 00MACTD, T. JJUMHTPOBIpan, yiI.
101 Ky#osmuesa, 294
MOCAA0YHEBIX MECT — 16; momans 59.42 xB. M.
CTICIHATI3UPOBAHHASA MCOCIIB !
YueOHas nocka — 1 mr., crox cryaeH4ecKuit — 12 mr.,
CTOJ MPENOJABATEIBCKHUI — 2 IIT., CTOJ KOMIBIOTCPHBIN
— 12 mr.,
CTyabs — 31 miT., KoHAUOUOHED — 1 mT.
TexHUICCKHE CPEACTBA OOYUCHHS:
KoMmsroTeps! (MOHHTOP, CHCTCMHBIH OJIOK, KIABHATYPA,
MBIIIKA) — 10 mit., mpoekTop — 1 mwT., 3kpax — 1 mT.
mporpamMuoe odecnieucHue: OC Windows XP,
Microsoft Office 10
2 | YueOuast ayiuTopust JJisi POBEAEHHSsI 3aHSITHI 433507, YapsHOBCKAS 007aCTh, T. JJUMHTPOBIpan, yiI.

Ne203

MOCAAOYHBIX MECT — 12; mmomans 52,25 kB.M. |
CHCIHATH3UPOBAHHAS MeOCTh: yueOHas Jo0cka — 1 mr.,
CTOJ CTYACHUYCCKUI — 12 mT., CTOT MPEenoaaBaTeIbCKUi
— 1 mr.

CTOJI TA0OPATOPHEIH — 8 MIT., CTYJIbs — 28 1mT., mKad
JBYXCTBOPYATHIN — 1 IUT., CTOJ NPHUCTABKA — 7 IIT.
HATHBIC 00pasmel — 10 mT., miakaTel — 3 mrT.,
HATJLIHBIC TOCOOH — 3 miT., JIabopaTOpHBIH KOMILICKC
"3axons! Mexauukn" (JIKM-2) — 1 mr., Tumosoit mo-
Iy TbHBIN KOMIUIEKC MexanukalMYK-M1 — 2 mr.
TunoBo# MOy ABHBIN KOMIUICKC Mexannka2 MYK-M2
—2 mr.

Ycranoska madoparopaas bM3 MYK-M3 — 1 mr.

Ky#osnuesa, 294

YueOHas ayauTopus 111 IPOBEICHUA 3AHATHI
Ne203a

433507, YapsHOBCKAS 007aCTBh, I. JJUMHTPOBIpan, yiI.
Ky#osnuesa, 294



https://www.garant.ru/

MOCAAOYHEBIX MeCT — 12; momans 51 kB.M.;
CICIHATH3UPOBAHHAS MCOCTIB:

yueOHast Jocka — | mT., CToX cryaeH4YecKui — 10 mT.,
CTOJI IIPETIOABATEILCKUH — 1 TIT., CTOI 7a00PATOPHBIH
— 12 mr.

crynbs — 30 ., mkad newan — 1 mr., tymOa — 1 mr.
KOHIULMOHEP — 1 IIT., IIAKAThI — 5 IIT., HATJAIHBIC
mocoOusd — 3 miT.,

Texaudeckue cpeacTsa o0yucHuUS: JIadopaTopHBIH
KOMIDIEKC "MonekysipHas pu3nka 1 TepMOIUHAMHUKA"
— 1 ., XonmogumsHuK 1adopaTropHsLi — 1 mrt., THIoBOH
KOMILTICKC 000pyIOBAHHA A1 TA00PATOPHH MOJICKY -
JSIPHOM . (PM3HKH M TEPMOJAUHAMUKY — | mmT.

YueOHas ayAuTopus A/l TPOBEACHNUS 3AHATHI 433507, YapsHOBCKAS 007aCTh, T. JJUMHTPOBIpan, yiI.
Nel12 Ky#osmuesa, 294

MOCAAOYHBIX MECT — 12; mmomans 48,7 KB. M.
CTICIHATI3UPOBAHHASA MCOCIIB !

yueOHast J0CKa — | mIT., CTOJI CTYACHUYESCKUH — 8 mT.,
CTOJI IIPETIOABATEILCKUH — 1 IIT., CTO 7a00PATOPHBIH
— 13 mr.,

CTyJBS — 26 WIT., mKad ABYXCTBOPUATHIH — 1 mT., TyMOa
— 1 mr.

HATJHBIC 00pasmel — 10 mT., miakaTel — 5 mr.,
HATJIITHBIC TIOCOOMS — 2 IHT.,

Texumdeckue cpencrsa o0yueHm: JlaboparopHbIi
KoMITekC " InekrpoMarautHoe mose" (JIKDS-1) — 1 mrr.,
TumoBoit MOAY IBHBIH YUCOHBII KOMIUICKC DICKTPHUC-
¢TBO U MareeTH3M MYK MYK-OMI1 — 8 mir.

YueOHasn ayAuTOPHs 1J1s1 TPOBEACHHS 3AHAT I 433507, Y npstHOBCKAS 00MACTD, T. JJUMHTPOBIpan, yiI.
Ne108 Ky#osmuesa, 294

Tlocamounsie Mmecta — 12; mmomaapb 51 kB.M;

yueOHast A0cKa — | MmIT., CTOJ CTYACHYECKHiT — 8 miT.,
CTOJI IIPETIOJABATEILCKUH — 1 IIT., CTOI 7a00PATOPHBIH
— 13 mr.,

CTyNBS — 26 WIT., mKad ABYXCTBOPUATHIH — 1 mT., TyMOa
—1 mr.

HATHBIC 00pasmel — 10 mT., miakaTel — 5 mr.,
HATJIITHBIC TTOCOOMS — 2 IHT.,

Jlaboparopusiec ontrueckue KOMIDICKCH JIKO, Moy mb-
HBIMH JTabopaTopHbIME KoMILIekcamu MYK-OB, MYK-
OK, MYK-0O, ycTaHOBKH I H3YUCHHA 3aKOHOB I'CO-
METPHUYCCKOH ONTHKH, HHTEP(epeHmu cBeTa, Tudpax-
IIMH CBETA, MOJLIPU3ALMH CBETA, YCTAHOBKH JIJISI HCCIIC-
JoBaHW:. cueTumka [ edrepa, meproga noaypacmania pa-
JUOAKTHBHOTO 3JIEMCHTA, CTATHCTHYCCKOTO XapakTepa
PaJMOAKTHBHOTO pacnazsa

9 OCOBEHHOCTH OPI"AHU3ALIMHU OEPA30OBATEJIBHOI'O ITPOLECCA JIA
HHBAJIMIOB U JIML C O PAHUYEHHBIMHW BO3MOXHOCTAMU 3J]IOPOBbA

OOy4eHne WHBAJIMIOB U JIML C OrPAHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI OCYLIECTBIISIETCS B
COOTBETCTBHH C!

— IlopsinxoM opraHH3alMy U OCYIIECTBJIEHUS] 00Pa30BaTENbHON AESITEbHOCTH 110 00pa30BaTeN b-
HBIM TIpOrpamMmam — IporpaMMaM OakajiaBpHara, MporpaMMaM CHELHaInTeTa, MPorpaMMaM Marucrpa-
Typbl (ITpukaz MunoOpraayku P® ot 05.04.2017 Ne 301);

— IlonoxeHuem 00 opraHuzanuu OOy4YEHHs CTYJEHTOB-HHBAJIUIOB U CTYJEHTOB C OrPaHMYEHHbI-
MH BO3MOXKHOCTSIMU 300poBbsi B HUAY MU®UH, yreepkaennsm 29.08.2017r .

— MeroandeckuMu peKOMEHJAIMUAMHU 10 OpTaHU3aLKu 00pa30BaTENLHOrO Mmpolecca At odyde-
HUSl HHBAJIMIOB U JIUL[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbs B 00pa30BaTENIbHBIX OpPraHU3aLU-
AX BbICLIEr0 00pa30oBaHUs, B TOM YHCJIE€ OCHAIIEHHOCTH 00pa30BaTeNbHOrO mpouecca (YTBEpKIEHBI 3a-
mectutesneM Munucrpa obpaszosanus n Hayku PO A A. Knumossim ot 08.04.2014 Ne AK -44/058H).






JlononHeHHs1 U U3MEHEeHHUs B padoyeii nporpamme
AUCHHUIUIMHBI HA 20 /20 y4.T.

Brecennbie m3menenust Ha 20 /20 yueOHBIHI rof

B pabouyro nporpammy BHOCATCS CIEIYIOIINE H3MEHEHUS:

) ;
D)
UnY Oenaemcest OmMemKa 0 HeyeaecoOOPA3HOCMU 6HECEHUS. KAKUX-TUOO0 U3MeHeHUll HA OaHHbIil YueOHblil

200

Pabouast mporpamma nepecMoTpeHa Ha 3aceIaHnuu Kadenpol

(Oama, nHomep NPOMOKOAA 3aCce0anusn Kagdeopul, NOONUCH 3a6. Kagdedpoti).

COI'JTACOBAHO:
3aBenyromuii BeITyCKaromei kapeapoi

HauMeHosaHue Kad)edpbz JUUHAA NOONUCL — PACULU@PPOBKA NOONUCH dama

Pykosonurens OOII,

Yu€Hasda CTCNECHb, JOJIZKHOCTD
JUUHAA ROOMUCy  pACTHUQPOBRA NOOTUCH  OGIMa
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