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1. HEJIX U 3AJAYN OCBOEHUA JUCIHUIIJIMHBI (MO YJIS)

1.1. llesqsssMu 0CBOEHUSI UCHUILIMHBI (MOAYJas1) «PU3MKa» SBISAIOTCS
- Co3/ianue y CTyJIeHTOB OCHOB JIOCTaTOYHO IIMPOKON TEOPETHUECKON MOArOTOBKHU B 001aCTH (DPU3UKH;
- YcBOGHHE OCHOBHBIX (DU3MUYECKMX SBICHMA W 3aKOHOB KJIACCMYECKOW M COBPEMEHHOW (pH3MKH,
METOJIOB (PU3UYECKOTO UCCIIEI0BAHUS;
- ®opMHpOBaHHUE y CTYAECHTOB HAyYHOT'O MBIIUIEHHS] ¥ TOHUMAHUS I'PaHUL] IPUMEHUMOCTHU Pa3IMYHbIX
buznyeCKuX MOHATHH, 3aKOHOB, TEOPUW U YMEHUS OLEHUTH CTENEeHb JOCTOBEPHOCTH PE3YJIbTATOB,
MOJIyYEHHBIX C [IOMOILBIO SKCIIEPUMEHTAIIBHBIX WIIM TEOPETUUECKUX METOJIOB UCCIIEI0BAHUM;
- O3HaKOMJICHHE CTYACHTOB C COBPEMEHHBIMU MU3MEPUTEIHHBIMU MPUOOPAMH U HAYYHOU anmapartypoii,
a TaKke OTpadOTKa HayalbHBIX HABBIKOB IPOBEIECHUS 3KCIIEPUMEHTAIbHBIX HAYYHBIX HCCIEIOBAaHUI
pa3IMYHbIX (PU3MUYECKUX SIBJICHUN U OLIEHKH MMOTPEIIHOCTH U3MEPEHUH.
- ®opMHpOBaHUE y CTYAECHTOB HAYyYHOT'O MBIIUIEHHUS] U TOHUMAHUS I'PaHUL] IPUMEHUMOCTHU Pa3IMUHbIX
bu3nyeCKuX MOHATHH, 3aKOHOB, TEOPUW U YMEHHUS OLIEHUTH CTENEHb JOCTOBEPHOCTH PE3YNIbTaTOB,
MOJIyYEHHBIX C [IOMOILBIO SKCIIEPUMEHTAIILHBIX WJIK TEOPETUUECKUX METOAOB UCCIIEIOBaHU.
1.2. 3axaun ocBOCHUA TUCHMILVINHBI (MOAYJIs1) «PU3NKa»:
- N3yueHue 3aKk0HOB OKpYXaroIero Mupa B X B3aMMOCBS3H;
- OBnagenue GpyHAaMEHTaIbHBIMU MIPUHLIUIIAMU U METO/IAMU PEIICHUS HAyYHO-TEXHUUECKUX 3a7ay;
- @opMHpOBaHNE HABHIKOB MO MPUMEHEHHUIO TOJOXEHUH (QyHIaMEHTaIbHOH (PU3MKH K TPaMOTHOMY
HAyYHOMY aHAIMU3y CUTYyallui, ¢ KOTOPBHIMU OakanaBpy MPUIETCS CTAJKUBATHCA IMPH CO3JaHUU WU
HCI0JIb30BAaHUU HOBOM TEXHUKH U HOBBIX TEXHOJIOTHI;
- OcBoeHHE OCHOBHBIX (PU3UYECKHX TEOPHUH, MO3BOJSIONUIUX OMUCATH SIBJICHUS B MPUPOJIE, U MPEACTIOB
MPUMEHUMOCTH STHX TEOPUH sl pEIICHHs] COBPEMEHHBIX U IMEPCIIEKTUBHBIX MPO(EeCCHOHANBHBIX 3a/1a4;
- ®opmupoBaHuEe y CTYIEHTOB OCHOB €CTECTBEHHOHAYYHON KAPTHUHBI MUDA;
- O3HaKOMJIEHHUE CTYJCHTOB C UCTOPHEH U JIOTHKOW Pa3BUTHS (PU3UKU M OCHOBHBIX €€ OTKPBITHIA.

2. MECTO JUCIIMIIJIMHBI (MOAYJIs1) B CTPYKTYPE OIIOII

2.1. YueOHasi iucuMnjianHa (MoayJib) «@U3MKa» OTHOCUTCS K oOs3amenvrou yacmu b1.b.12 u
ocBamBaetcs B 1-oMm cemectpe.

2.2. Jlns u3yyeHMs AaHHOH y4eOHOH IUCHMIUIMHBI (MOAYJisl) HeOOXOAUMBI cielylolue
3HAHUSI, YMEHHSl, HABBIKH, (opMHpyeMble MNpPeAIICCTBYIIIMMH Y4eOHBIMM JHCHUILIHHAMU
(MonyasimMm):

- IIKOJIbHBIN KypcC (PU3UKHU, MAaTEMAaTUKH, T€OMETPHUH, XUMHUH, BBICIIasi MATEMaTHUKa U CMEXKHBIE C
Heil pa3zaensl, B 00beMe, YUTaeMOM Ha COOTBETCTBYIOIIEH CIIEUAIBHOCTH B By3aX

3HaHus: GU3MKU B IIpeieNax MporpaMMbl CpeHeN MKOJbl (KaK MUHUMYM — Ha 0a30BOM YpOBHE);
pa3fesoB MaTeMaTHKH, IPEIyCMOTPEHHBIE NPOrpaMMON CpEAHEW IIKOJIbl U YHUBEPCUTETA; OCHOBHBIC
MOJIOKEHUS IPYTMX €CTECTBEHHBIX HAyK B MpeZesiax MporpaMMbl CpeHEN MIKOIbl (KaK MUHUMYM — Ha
06a30BOM ypOBHE).

YMmenus: pemarh 3anaud Mo (u3MKe B paMKax IIKOJbHOM MporpaMmbl, OCYLIECTBIATbH
peoOpa3oBaHUs MaTEMaTHUYECKUX BbIPAKEHHM, TPOBOAUTh MaTEMaTHUYECKHE BHIYUCIICHHUSI.

HaBpiku: nmpuMeHeHHs 3aKOHOB (DU3UKHM K KOHKPETHBIM MPAKTHUECKUM CHUTYAIUSM, BBITOJTHEHUS
MOSICHUTENFHOTO PUCYHKA K 33/1a4aM, aHaJInu3a IOCTAaBJICHHON 3a/1auH.

2.3. Ilocaenywuue y4dyeOHble TUCUMILUIMHBI (MOAYJIHM) W (MJIM) NPAKTHKHU, AJS KOTOPBIX
He00X0AUMBbI 3HAHMSA, YMEHHMS, HaBbIKH, ¢(opMupyeMble [JaHHON Yy4YeOHOH IMCUMILIMHON
(MmonxyJsiem):

- OKOJIOTHH;

-TEOPETUYECKUX OCHOB JJIEKTPOTEXHUKH;

-3JIEKTPOTEXHUUYECKOTO U KOHCTPYKLIMOHHOTO MaTEPHUaIOBEICHUS;

-00111el PHEPreTUKY; -3JIEKTPUUECKUX MAIlUH;

-0€30MaCHOCTH JKU3HEACATEIbHOCTH; ~CUIIOBAs DJIEKTPOHHKA,

-3JIEKTPUUYECKUE U DJIEKTPOHHBIE alllaparsbl;

-3JIEKTPUYECKUN NTPUBOL,
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3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 110 JUCHUIIVIMHE (MOAYJIIO)

IIpouecc wu3yyeHHUS OUCLUIUIMHBI

(Momynsi) HampaBiieH Ha (OPMUPOBAHHE HIIEMEHTOB

cineayronux komneTeHU B cootrBeTcTBUM ¢ ®I'OC BO u OIIOII BO no manHomMy HampaBiICHHIO
MOATOTOBKHU (CIELUATBHOCTH):
a) obmenpodeccrnonansubix (OIIK):
1) CnocoOHOCTh IPUMEHATh HEOOXOAUMbIE (PU3UYECKUE 3aKOHBI U MOJETH IS PelIeHUs 3a1ad
npodeccronansHoi aestensaoctu (OIMK-4);
2) CriocoOHOCTH MPOBOAUTH IKCIIEPUMEHTHI 0 3aJaHHON METOAMKE U 00pabOTKY MX PE3y/IbTaTOB

(OTIK-11).

Tabanna 1. JlekoMno3uuus pe3yJibTaToB 00y4eHHs

Kox xomnerenniun

[InanupyemMblie pe3yiabTaTbl OCBOCHUS AUCIUTIIUHBI (MOTYJIS)

3Hath (1) YMmets (2) Bnanets (3)
OIIK-4 NOIIK-4.1 NOIIK-4.2 NOIIK-4.3
Crioco6HOCTb OCHOBBI (PM3UKU pemats  CTaHAApTHBIC | HABBIKAMU
IPUMEHSTh npodeccuoHanbHbIe TEOPETUYECKOTO u
HEO0OXO0IUMBIE 3aJja4 ¢ IPUMEHEHHEM | SKCIIEPUMEHTAILHOTO
¢usnyeckue 3aKOHbl U (bU3NIEeCKUX 3aKOHOB U | (U3NIECKOTO
MOJIETN JJSl peleHus MOJIeJIeH. UCCIIEJIOBAHUS
3a1a4 00BEKTOB
npodeccuoHanbHOM npodeccuoHanbHOM
JIESITEJIbBHOCTH JIESITEJIbHOCTH.
OIIK-11 NOIIK-11.1 NOIIK-11.2 NOIIK-11.3
CriocoO6HOCTB METOJIMKY IIPOBEJEHUS | yMETh pEIlaTh 3aJaud | METOJlaMU KOPPEKTHOM
MIPOBOIUTH JKCIIEPUMEHTOB BBIUHCIUTENLHOTO U | OLIEHKU MOTPEIIHOCTEH
9KCIIEPUMEHTHI o TEOPETUYECKOIO U3MEPEHUI U pacueToB
3alaHHOM METOJUKE U XapakTepa, MpPOBOIUTH
00paboTKy ux IKCIIEPUMEHTHI
pE3yJIBTaTOB

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJISA)

O0bveM aucHUIUIMHBL (MOAYNS) cocTaBisgeT 4 3adyeTHble €AMHHUIBI, B TOM uucie 54 dyaca,
BBIJICJICHHBIX HA KOHTAKTHYIO paboTy oOydarommxcs ¢ npernoaaBateneMm (u3 Hux 18 gacoB — neknuu, 36
4acoB — JlabopaTtopHble paboThl), 1 90 yacOB — HAa CaMOCTOSITEIbHYIO pabOTy 00yUaIOIIHUXCS.

Tabauna 2. CTpyKTypa H coiep:KaHue THCHUILTHHBI (MOAYJIsT)

Pasnen, TeMa TUCIAIIINHEI
(Motyist)

KonTakTHas
pabota
(B yacax)

Camocros
T. pabota

®opMmBbI
TEKYILEro
KOHTPOJIA

Cemectp

J | 113

JP | KP

CP

YCIIEBAEMOCTH,
dbopma
IIPOMEKYTOUHOU
aTTeCTaIluu
(no cemecmpam)

1 Pazgea .

MEXaHUKHU

PusnyecKkue 0CHOBBI

Tema 1. Beeoenue.

Tema 2. Kunemamuxka.

Tema 3. Jlunamuxa.

Tema 4. 3axomnsl coxpaneHusl.

TectupoBanue




Tema 5. Mexanuxa cniouiHvix
cpeo

Tema 6. Konebanus

Tema 1. Peramusucmcekas
MEXaHUuKa

Paznen Il. 15 | KomnokBuym

MounekysipHasi pusuka u Nel

TepPMOIMHAMMKA .
YcrHbii

Tema 1. Beeoenue orpoc

Tema 2. Ocrosbl MONEKYAAPHO-

KUHemuyeckou meopuu

Tema 3. Dnemenmul usuueckoll

KUHemuKu

Tema 4. dnemenmuol

MepMOOUHAMUKU

Tema 5. Bzaumooeticmsue

MOJIEKYl 8 2A3aX U HCUOKOCHIAX

Paznen I11. 15 | KomnokBuym

DJIEKTPUYECTBO U MarHeTU3M Ne2,
KonTposnbhas

Tema 1. Bseoenue p
pabota Nel

Tema 2. Dnekmpocmamuxa

Tema 3. Cmayuonapmuiii
NEeKMPUYECKULL MOK

Tema 4. Ilons osuscywuxcs
3apsa0086

Tema 5. Macnumnoe none
CMAYUOHAPHO20 MOKA

Tema 6. Dnekmpomacnumuas
UHOYKYUSL U OCHOBbL MeopUU
INEKMPOMASHUMHO20 N0

Tema 7. Keazucmayuonapmole
ABNEHUS 8 INEKMPULECKUX Yensax

Tema 8 DnexmpomacHummvie
KOJIebaHus U nepemenHblil
INEKMPUYECKULL MOK

Tema 9. dnexkmpomacnumnvie
B0JIHYL

Tema 10. Cmamuueckue nois 6
seujecmae

Tema 11. Dnekmpuyeckue moxu 6
8aKyyme u 8 pa3iuyHIX cpeoax

Tema 12. Dnemenmol huzuxu
nAA3Mbl




Paszngea V.
Ontuka

Tema 1. Beeoenue

Tema 2. dnexkmpomacHumuvie
be2ywue MoHoxpomamuyecKue
80./1HbI

Tema 3. U3mepenue snepeuu
NEKMPOMASHUMHBIX 0.IH

Tema 4. Cynepnozuyus
INeKMPOMASHUMHBIX 80.JIH

Tema 5. Pacnpocmpanenue
ceema 8 U30MpPONHOU cpeoe

Tema 6. Ompasicenue u
npeomierue céema Ha epanuye
paszoena 08yx cpeo

Tema 7. Unmeppepenyus ceema

Tema 8. Pacnpocmpanenue
ceema 6 aHU30MpPONHOU cpeoe

Tema 9. Juppaxyus ceema

Tema 10. I'onoepaghus

Tema 11. I'eomempuueckas
onmuka

15

Komnoksuym
Ne3
TectupoBanue

Pasznea V.
du3uKa aTOMOB H aTOMHBIX
ABJICHUH

Tema 1. Beeoenue. Keanmoesas
onmuxa

Tema 2. Knaccuueckue mooenu
amoma

Tema 3. Kopnyckynsapno-
B0JIHOBOU 0YANUIM
MUKPOOOBLEKMO8

Tema 4. Ypasuenue Lllpeouneepa.

Tema 5. Dnekmpon 6 amome
6000pooa

Tema 6. Muozosnexkmponnvie
amomol

15

YcTHBI onpoc

Pasznea VI.
Du3uKa AaTOMHOI0 1APa U
YACTHIL

Tema 1. Amommnuvie cucmemol

Tema 2. AmomHoe 50po

Tema 3. PaouoaxmusHocms

15

Konnoksnym
N4,
KOHTPOJIbHAS
pabota Ne 2




Tema 4. Bzaumooeticmaue
yacmuy u3y4enus ¢ 6ewecmeom
Tema 5. Hoepnvie peaxyuu

Tema 6. dnemenmapnule
yacmuybvl

HUTOI'O 18 36 90 9K3AMEH

YcinoBHbIe 0003HAYEHUS:

JI — njexmumm; 113 — mnpaktuueckue 3aHsaTHs, cemuHap, JIP — nabGopatopubie paboThl;
KP - KypcoBast pabora; Cp - CaMOCTOATENIbHAA pabora.
Tadanua 3. MaTpuia cooTHeceHUsI pPa3esioB, TeM Y4eOHO! THCHUIIHHBI (MOaY.Is1) 1 GOPMHUPYEMBIX

KOMIIeTeHI NI

Paznesr,
TEMBI
JTUCIUIUTAHBL (MOJTYJIS)

Komn-Bo
4acoB

Kommerennuu

OIIK-4

OIlK-11

oO1iee
KOJINYECT
BO
KOMIIETEH
AN5 0%

Pasznea |.
du3nyeckre 0CHOBLI MEXaHUKH

Tema 1. Beeoenue.

Tema 2. Kunemamuxa.

Tema 3. Jlunamuxa.

Tema 4. 3axouvl coxpanerus.

Tema 5. Mexanuka cniowHwvlx cpeo

Tema 6. Konebanus

Tema 1. Penamusucmcekas mexanuxka

24

Pasznea Il.
MoaekyasipHas Gu3UKa U TEPMOTUHAMHUKA

Tema 1. Beeoenue

Tema 2. OcHo8bl MONEKYIAPHO-KUHEMUYECKOU Meopun

Tema 3. Dnemenmol husuueckol KunemuKu

Tema 4. Dnemenmol mepmMoOUHAMUKU

Tema 5. Bzaumooeticmsue Monexyn 6 2a3ax u HCUOKOCHAX

24

Pazgea I11.
DJIEKTPUYECTBO M MATHETU3M

Tema 1. Beeoenue

Tema 2. Dnexkmpocmamuxa

Tema 3. CmayuonapHwiii 31eKkmpuyeckuii moxk

Tema 4. Ilons osudcywuxcst 3aps0os

Tema 5. Maznumnoe nojie cmayuoHapHo2o moxa

Tema 6. DnekmpomazHumHAs UHOYKYUSL U OCHOBbLL MEOPUU
NEeKMPOMASHUMHO20 NOJIS

Tema 7. KGCZS’MCWZCII/;MOHGPHE)ZQ ABNEHUA 6 DNEKMPUHECKUX YENAX

Tema 8 DnexmpomacHumuvle KOI€OAHUA U NEPEMEHHbLU
NEeKMPUHECKULL TNOK

Tema 9. DnekmpomazHumubie 801HbL

Tema 10. Cmamuueckue nojisi 8 seujecmae

Tema 11. Dnexmpuyeckue moxu 6 6aKyyme u 8 pasiuiHblx cpeoax

Tema 12. Dnemenmot ¢puzuxu naazmol

24

Paznen V.
Onrtuka

Tema 1. Beeoenue

Tema 2. Dnekmpomaznummusle be2yujue MOHOXpOMamMmuiecKue

24




B6OJIHbl

Tema 3. HBMepeHue IHepP2cUU INNEKMPOMACHUNIHbIX 60JIH

Tema 4. Cynepno3suyust 21eKmpOMASHUMHBLX 80JIH

Tema 5. Pacnpocmpanenue ceema 8 U30mMponHoul cpeoe

Tema 6. Ompadicenue u nperomienue céema Ha 2paHuye pasoeid
08yx cpeo

Tema 1. Unmepgepenyus ceema

Tema 8. Pacnpocmpanenue ceema 6 aHu30mponHou cpeoe

Tema 9. lugppaxyus ceema

Tema 10. I'onoepaghus

Tema 11. ['eomempuueckas onmuxa

Paznea V. 24 + + 2
du3uka aTOMOB M AaTOMHBIX SABJICHUN

Tema 1. Beeoenue. Keanmosas onmuxa

Tema 2. Knaccuueckue mooeau amoma

Tema 3. KopnyckynsapHo-601H0801 OYaIu3M MUKPOOOBLEKMO8

Tema 4. Ypasuenue Lllpeounepa.

Tema 5. Dnexkmporn 6 amome 6000pooa

Tema 6. Muozosnexmponnvie amomol

Paznea VI. 24 + + 2
du3nKa AaTOMHOIO S/Ipa W YaCTHIT

Tema 1. Amomnusie cucmemoi

Tema 2. Amomnoe s0po

Tema 3. PaouoaxmusHocms

Tema 4. Bzaumooeticmsue uacmuy u3ny4yeHus ¢ 6euecmseom

Tema 5. Hoepnvie peaxyuu

Tema 6. Dnemenmapuvle yacmuybl

Umoeo: 144 6 12

Kpartkoe cogep:kanue Ka:k10i TeMbl IHCHHMIIMHBI (MOAYJIs1)

Pa3znen |. Mexanuka

Tema 1. Beeoenue. llpenmer ¢usuku. OcHOBHble 3Tambl pa3BuTus ¢usuku. Kiaccuueckas u
kBaHTOBasi (pu3uka. Ddusmyeckoe mNOHMMAHUE W €ro ypoBHH. Paznmensl kypca ¢usuku. I[lpeamer
MEXaHHKH.

Tema 2. Kunemamuxka. Mexanndeckoe nrxenue. [Ipoctpanctso u Bpemsi. CBOKCTBa CHMMETPHH.
CobOwitrie. Cucrembl otcyera. @Dusnueckwe Mojaenud. MarepuanbHas Todka. Paamyc-BEKTOD.
Ilepememienue. Tpaektopuss. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHXKEHHS. CKOpPOCTb, YCKOpPEHHE.
TanrennuanbHoe U HOpMalibHOE yckopeHue. OqHomepHoe ABmkeHune. Ctenenu cBoooabl. O000IIeHHbIE
KoOpauHaThl. [[Br>keHue B npocTtpaHcTBe. CHCTEMBI KOOPAUHAT. Y paBHEHUE TPACKTOPHH.

Tema 3. [Junamuxa. CucteMbl oTcdyeTa B JuHaAMUKe. MHepuManbHble. CUCTEMBI OTCUETA. 3aKOHBI
Herorona. Cuna xak mepa B3anMoaencTBus. Macca kak Mepa MHepTHOCTH. [IpuHImMn cynepnosunuu.
Jlornueckast CTpykTypa AVWHAMUKH. JIMHEWHbIE W HEIWHEHHBIE SBJICHHMS B MEXaHUKe. J[BM)KEHHE CO
cBsa3siMu. OnpeienieHue ChJl, IEHCTBYIOIIMX Ha MaTepHAJIbHYIO TOUKY. [[BHkKeHNE MaTeprallbHOM TOUKHU B
pa3NUYHBIX (PU3NYECKUX MOJIAX. MeXaHn4ecKoe COCTOsIHUE. Y paBHeHUeE IBIKeHHs. HauanbHble ycaoBus.
JlanyacCcOBCKUIM JE€TEPMUHU3M. AJITOPUTM YHUCIEHHOTO pemieHus. CUCTEMBbl B3aUMOJIEHCTBYIOIUX TEI.
BoruncnutenbHblil skcnepuMeHT B (dusuke. Maremarudeckass Mojnenb. [IpUHIUI OTHOCUTENBHOCTH
lanunes. AOCONIOTHBIE W OTHOCUTENbHBIE BEJIMYMHBI. J[BU)KEHHME B pa3HBIX CHCTEMax OTCYETa.
[IpeoOpaszoBanus ['anunes. Meton ananusa pasmepHocTeid. Cuctemsl enuHuIl B ¢usuke. OCHOBHBIE U
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IIPOU3BOJIHBIE €MHMIBI. DTaJOHbl BPEMEHM, JUIMHBI M Macchl. Pa3mepHOCTh (hpU3HUECKON BETMYUHBI.
bespasmepubie mnapamerpel. Hewnepumansusle cucrembl orcdera. Cunbsl uHepumu. JnmHamuka
HEMHEpLMaIbHbIX cucTeM. Bpamatomuecs cucremsl orcuera. LlentpobexHas cuna. Cuna Kopuomnuca.

Tema 4. 3axonwvl coxpanenus. 3aKOHbI COXpPaHEHUS! B MEXAHUKE MaTepUaIbHON Touku. Mmmynbe,
UMIOynbe cuibl. MomeHT wummynsca. PabGora. Kunermueckas sHeprusa. IloreHumanbHas sHeprus.
Mexannueckass SHeprus. MeXaHuMKa CHCTEMbl MaTEpHANBHBIX TOYeK. VIMIyinbc cuCTeMBI. 3aKOH
COXpaHeHHus uMIyibca. LlenTp Macc. 3aKoH IBHMKEHUS LIEHTpa Macc. J[BHyKeHue Tell IEpEMEHHON MacCBhl.
VYpaBHenue Memepckoro. Mexanudeckass' SHEprusi CUCTEMbl MaTepUalbHbIX ToueK. Kunernueckas u
IoTeHLMaabHas sHepruu. Cuctema 1eHTpa Macc. Knuneruueckasi 3HEprusi B CUCTEME LIEHTPa Macc. 3aKOH
COXPAHEHHs MEXaHM4YECKOM dHepruu. CTOIKHOBEHMS YacTHll. YIPYTHe W HEYNPYIHMe€ CTOJKHOBEHUS.
Ilepenaya sHepruM NpU CTOJIKHOBEHHUSAX. YTOJd paccesHus. Yron pasiera. CTOIKHOBEHHUS MOJIEKYII,
aTOMOB, 3JIEMEHTAPHBIX YacTUll. MOMEHT UMIIyJIbCa CUCTEMBI MaTEPUAIbHBIX TOUYEK. 3AKOH COXPAHEHUs
MOMEHTa uMItyibca. IIpeneccus 3apsoKeHHBIX YaCTULl B MATHUTHOM I0J1€. JIBUKEHUE B TPAaBUTALlMOHHOM
nosie. CUIIOBbIE W D3HEPreTUYECKUE XapaKTEPUCTUKUM TIpaBUTALMOHHOro mnousst. 3akoHbl Kermuiepa.
IloctynaTenbHOE U BpallaTeabHOE ABMKEHUE TBEPAOIO Tea. Bpalenue Bokpyr ocu. Bpaiienne Bokpyr
Touku. [Ipon3BoiapHOE ABM)KEHHE TBEpAOro Teya. MrHOBEHHas OCh BpalleHHs JlMHAMHMKa BpalleHHUs
TBEPJOTO TeJla BOKPYI HEMOJABMKHONW OCH. MOMEHT mMITynbca TBepAaoro tena. Kunermueckas sneprus
TBepaoro tena. MomeHT uHepuuu. JluHaMuKa NIPOM3BOJIBHOIO JABHXKEHHMS TBEPAOro Tena. TeH3op
MHEPLHUH U MOMEHT MHEpLUH. [ JIaBHbIE OCH MHEPLIUHU U TJIaBHbIE MOMEHTBI MHEPLIMU. Y paBHEHHE DWiepa
JBMOKEHUS TBEPIOro Tena. J[BuxkeHne cBo6oHOro rupockona. [IpubnmkenHas Teopusi THPOCKONINYECKUX
sBiieHuil. Beinyxnennas npeneccus. Hyranus. CBsi3b 3aKOHOB COXPAHEHHS C CAMMETPHUEN TPOCTPAHCTBA
u BpeMeHu. CUMMETpHS NpU MacIiTaOHbIX peoldpa3oBaHusIX. Pusznueckoe nojoodue.

Tema 5. Mexanuka cniownvix cped. Mexanuka )uakoctd. CTaTUKa )KHJIKOCTEH U ra30B. 3aKOHBI
[Tackans u Apxumena. I'mapoctarnueckuil mapagokc. I'mapoctaruueckoe B3BelIMBaHME. J[BHXKeHUE
uJeanbHON KUIKOCTH. Hecxxnmaemas xKuIKocTh. JIMHUM TOKA. YpaBHEHHE HEPA3PHIBHOCTU. Y PaBHEHUE
bepnyimu. JlaBnenne B mnoroke xuakoctd. dopmyna Topuuenmu. dopma crpyu. Peakums crpym.
I'mppaBnuueckuit ypap. [IBumxenue Bsa3kod kuakocTd. llorpannunsiii cioil. JlamuHapHOE TeueHue.
TypOynentHoe nBuxenue. OOtekaHue Ttena mnoTtokoMm. Ilapagokc lamamGepa. Dddext Marnyca.
Bsiskocte u nmpkymsinus. [lomseMHas cuna u 1000BOE€ CONpOTHBICHUE. Bsizkas XHAKOCTH B TpyOe.
®opmyna [lyazeins. Meroasl mogoOus U pa3MEpPHOCTH IMPHU U3YYEHUU JBHKEHHUS KUAKocTU. Yucia
Peitnonbica, @pyna, Maxa u Crpyxang. TypOyJeHTHOCTb U THAPOAMHAMHUYECKAsh HEYCTOWYMBOCTD.
OCHOBBI MEXaHUKU CIUIOMIHBIX cpell. Ympyrue nedopmanuu. Buasl negopmarnuii. 3akon I'yka. Moaynb
FOnra. Koadduuuent Ilyaccona. Moiynib BceCTOPOHHETO CxKaTHs. DHEPrHsl yIpYyroi aegopmariui.

Tema 6. Konebanua. ®PazoBas minockocTb. DazoBas TpaekTopus. DazoBelii mopTper
MEXaHUYeCKOM cucTeMbl. AnuabaTtudyeckue WHBapuaHThl. ['eomerpuueckuil M (U3NYECKUN CMBICI
uHBapuaHTta. OcobeHHocTH (Qu3uku kosnebGanuid. ['apmonHmyeckuit ocumasaTop. CoOCTBeHHbIE
KoneOaHus. YpaBHeHUE JABMKeHUsA. HadanbHble ycnoBusi. DHepreTHuecKkue MpeBpalleHus. Y paBHEHUE
JIBIDKEHUS OCHIMIIISITOPA ¢ 3aTyxaHueM. [{uccumanusi MexaHn4eckoil sHepruu. Bpems sxu3Hu kosiebaHui.
HexpemeHT 3aryxanus. OCUMIUIATOP C CyXMM TpeHueM. BpiHyxJeHHble kojeGaHus. CHHYCOMJAIbHOE
BHEIIHEE BO3JclcTBUE. YpaBHeHHE IBMkeHUS. (Da3oBble cooTHoweHUs. Pe3oHaHc. DHeprernueckue
IpeBpalleHusl MpH BbIHYXACHHbIX KosebaHusx. Ilepexonnsle mnpouecchl. Bpems ycTaHoBieHUs
kosneOanuii. ABrokonebanus. CrnoxxeHnue konebdanuii. Mexanndeckue BOJHBI. BOJHBI B ynpyrux cpeaax.
[Tonspuzanust BoiH. DHEprus U UMIyJIbC BoJH. Bektop YmoBa. Ilnockas Bonna. Cdepuueckass BojHa.
Wntepdepentust n audpaxuust BoaH. KorepentHoie BoiHbl. MHTepdepeHironHas kaptuHa. CTosune
BosiHbL. llpuHnuner ['roiirenca u I'roiireHca-@peHens. 3aKOHbl OTPaKEHHUS M IPEIOMIIEHUS BOJIH.
Hudpakmus BomH. Bomubl oT aBmkymierocs ucrounnka Konyc Maxa. Dddexr [Jomnepa. Axkyctuaeckue
BOJIHBI. BonHbl Ha Boge. ucniepcusi. COMUTOHBI. Y JapHbIE BOJIHBI.

Tema 1. Penamusucmckas mexanuxa. OCHOBBI CHIEIIMATIBHON TEOPUU OTHOCUTENBHOCTH. [IpuHIMT
oTHOcHUTeNbHOCTH. llocTymarel Teopum OTHOCHTENBHOCTM OWHINTEHHA. lIpocTpaHCTBO M Bpems
CHEIHaIbHOM TEOpUU OTHOCUTENBHOCTH. OTHOCUTENBHOCTh OAHOBPEMEHHOCTH COOBITHH. JlMHA Ten u
JUINTENIBHOCTh TMPOMEKYTKOB BpEMEHM B pa3HbIX cuctemax otcyera IIpeoOpasoBanus JlopeHua.
WnTepBan. PensTuBucTCKUN 3aKOH MpeoOpa3oBaHUs CKOPOCTU. 3Be3AHas abeppauus. PenstuBuctckuit
uMIynbc. PenstuBuctckas sHeprus. CooTHouienue DiiHmITeHa. CBsI3b MEXAY UMITYJILCOM U SHEpPrUeH.
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PenstuBucrckue uHBapuaHThl. (OCHOBBI  PENATUBUCTCKOM Teopuu TAroreHuss. MHeptHas wu
rpaBUTalOHHAs Macchl. [IpUHIMN SKBUBAJIEHTHOCTH. ['€OMETpUS U TATOTEHHE.

Paznen I1. Mosekyasipuasi pu3uka 4 TEPMOAMHAMUKA

Tema 1. Beeoenue. JlnunamMuueckue U BEpOSATHOCTHBIC 3aKOHOMEPHOCTHU B (u3uke. JIMHaMU4ecKuit
Y CTATUCTUYECKUN METOABI ONUCAaHUA. MUKPOCKOIIMYECKHE U MAaKPOCKOIINYECKHUE ITAPaMETPhI CUCTEM.

Tema 2. OcHogbl MmonexynapHo-KuHemuyeckou meopuu. QPyukyuu pacnpedenenus. Moaenb
uacanpHOro rasa. TemnoBoe paBHOBecue. YpaBHeHUE COCTOsiHMs. CpenHsisi KMHETHYeCKas SHeprus
MOJIEKYJI U TemIepaTrypa. Pacnipenenenue Mosekyi rasza 1o ckopoctsam. Pacinpenenenne Makcsemna. I'a3
BO BHEIIIHEM IIOTEHIMAIBHOM IoJe. Pacnpenenenue bonprmMana.

Tema 3. Dnemenmul husuyeckoli kunemuku. Aenenus nepenoca. CTOXaCTUIECKHE TPOIECCHI U UX
3akoHOMepHOocTH. DnykTyanuu. bpoyHoBckoe nmxenue. CootHomenue DitHmTerHa. [lymbl. [Ipenen
YYBCTBUTEJIBHOCTH U3MEPHUTEIbHBIX NPUOOPOB. Juddy3us, TemionpoBoAHOCTb, BHYTPEHHEE TPEHUE B
ra3ax. [lymua cBo6oaHOTrO Ipodera monekyil. [IpocTeiinias KuHeTUYECKas: TEOPHs SIBJICHUN TIEpEeHOoca.

Tema 4. Onemenmovr mepmoounamuxu. OCHOBBI KBa3MPaBHOBECHOH TepMoauHaMuku. llepBoe
HA4yajo0 TEPMOJMHAMUKHU. BHYTpEeHHsS SHEprusi U TEIJIOeMKOCTh razoB. OOpaTtumble U HeoOpaTUMBbIE
nponecchl. Bropoe Havano tepmoauHamuku. DHTponus. ukn Kapno. Tepmomunamuyeckuit K.IL.JI.
TerioBol MamuHbl. Teopema Hepuncra 00 »HTponuu. TepmonumHamuueckue (QYHKIUU W YCJIOBUS
paBHOBECHS] CHCTEM. XHUMHYEeCKMH mnoTeHuuan. OCHOBbI  CTaTUCTHYECKOM  TEPMOJAMHAMUKH.
Pacnpenenenne ['nb0ca nns cucrembl B Tepmoctrare. OyHkuuu pacnpeaeneHus boze-DiiHinTeiiHa u
®epmu-/lupaka.  OCHOBBI ~ TEPMOAMHAMMKM  PABHOBECHOIO  JJIEKTPOMATHUTHOIO  M3JIyYEHUS.
DKcriepuMEeHTAbHBIE 3aKOHBI HM3IIydeHHs Tesl. Mopaenb aOCOMIoTHO uepHoro Ttena. Teopust Pames-
Jlxunca u teopus [1naHka paBHOBECHOTO JIEKTPOMArHUTHOrO U3iny4eHHs. CIIOHTaHHOE U BBIHYKICHHOE
nsnyuyenue. Jlazepsl. IloHsTHe 0 KBaHTOBOM 3JIEKTPOHUKE UM KBAHTOBOW ONTHKE. OCHOBHBIE MOJIOKECHUS
COBPEMEHHOM TEpMOJMHAMHKH HEPAaBHOBECHBIX HEOOpAaTUMBIX mporeccoB. CKOpOCTh IPOU3BOJCTBA
SHTPONMHU U MHTEHCUBHOCTh TEPMOAMHAMMUYECKUX MporieccoB. OCHOBHbIE 3aKOHOMEPHOCTU JMHEMHOMN
tepmonuHamMuku On3arepa. [Tonarue o nepekpectHbix 3¢ dexrax. Kpurepuit somtorun. CTannoHapHble
cocrosiHuA. TepMOIMHAMUYECKOE U KMHETUYECKOE ONMCAHME SBJICHUN IIEpEHOCa B paMKax JIMHEWHOHN
TEPMOJMHAMUKHU. YCTOWYMBOCTh CTAallMOHAPHBIX cocToAHMU. Kunernueckue (as3oBble mepexoabl U
IIPOLIECCHI CAMOOPraHU3allMd B CUCTEMAX, NAJIEKHUX OT TEPMOJMHAMUYECKOro paBHoBecus. [lonsaTue o
CUHEPIETHKE.

Tema 5. Bzaumooeiicmeue monekyn 6 eazax u oacuoxkocmsx. Peanbnble rasel. Cunsl Ban-nep-
Baanbca. YpaBHenue Ban-nep-Baanbca. 3akoHoMepHOCTH nepexoja ra3 (map) - KUAKOCTb. YpaBHEHHE
Knaneiipona-Knaysuyca. Kputnueckoe cocrostHue BemiectBa. BiaxHocTh Bo3ayxa. CTpykTypa u
cBoiicTBa xuaKocTed. [loBepXHOCTHAs 3HEPIUsa M MOBEPXHOCTHOE HATSHKEHHWE HA T'PAHUIIE KHUIKOCTD -
nap. MexMomneKynspHOe B3aUMOJEHCTBUE Ha TpaHUIE KUIKOCTh - TBepaoe Teno. CMaunBaeMoCTb,
KalWUISIpHBIE sBJIeHNsA. PU3NYECKUE CBOMCTBA BOBI. 3AKOHOMEPHOCTH SIBJICHUH MIEPEHOCA B KHUIKOCTSX.
CreneHp ynopsiAOYEHHOCTH CTPYKTYphl kujkocteil. JKuakue Kpuctauibl U ux cBoiictBa. da3oBble
nepexobl KUIKOCTh - TBEPAOE TEJIO W UX 3aKOHOMEpHOCTH. [luarpammel paBHOBecus ¢a3. TpoiiHas
TOYKa.

Pazpen I11. DaexkTpuyecTBO M MarHeTu3mM

Tema 1. Bsedenue. DIeKTpOMarHuTHbIE B3auMoJeWCTBUSA B mpupoje. Ilpeamer kiaccuueckoit
AIIEKTPOJAUHAMUKH.

Tema 2. Onexmpocmamuka. InexkTpuueckuil 3apsan. 3akoH Kynona. 3akoH coxpaHEHHs
AIIEKTPUUYECKOTO 3apsiya. DiekTpuyeckoe mnoje. JlampHozelcTBue u Onmskozeiicteue. HanpsykeHHOCTD
aneKkTpudeckoro mois. IlpuHuun cynepno3unuu. OieKTpudeckuil numnoisb. [loBeneHue nunons BO
BHEIIIHEM AJIEKTPUYECKOM IoJe. [[uanexTpudeckass IPOHUIAEMOCTb. DIEKTpUYECKass MHIAYKINA. 3aKOH
["aycca. Ilons, cozmaBaeMble CUMMETPUYHBIM pacIipe/ie]ieHHeM JJIEKTpUYecKux 3apsaaoB. Pabora cuni
anekTpudeckoro mnoisd. IloreHuman oanekrpocratmdyeckoro monsd. IlpuHmmn cynepnozunum Ui
noteHuuanoB. CBs3p HANpPsHKEHHOCTH TNOJsl M moreHuuana. YpasHeHusa Ilyaccona u Jlamuaca.
[ToTeHuManbl AMEKTPOCTATUYECKUX IIOJIEW IMPOCTEMINMX 3apsSyKEHHBIX IPOBOJHMKOB. IIpoBogHMKM B
anekTpudeckoMm mnose. [lone BHyTpu NpoBOJHUKA Uy TOBEPXHOCTH. [I0BEpXHOCTHAS MIIOTHOCTH 3apsija.
OHeprus CHCTEMbl TOUYEYHBIX 3apsAA0B M NPOBOAHMKOB. Cuibl, NEHCTBYIOIIME Ha INPOBOJHHUKH B
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AJIEKTPUYECKOM MOJIe. DNEKTPOEMKOCTh. EMKOCTh yeIMHEHHOTO MpoBOaHUKA. KoHAEHCATOpBl. DHEprus
3apsKEHHOT0 KOHJeHcaTopa. OObeMHast IJIOTHOCTh SHEPTUH AIEKTPHUUECKOTO MOJIS.

Tema 3. CmayuonapHbvlli d1eKkmpuyeckuil mMoK. YCJIOBHUS CYIIECTBOBAHMS CTAlMOHAPHOTO
AIIEKTPUYECKOTO TOKA. DJIEKTPUUYECKUN TOK U IUIOTHOCTH TOKa. CTOPOHHHUE CHIIBL. DJIEKTPOJBHUKYIIAS
cwra. 3akoH Oma B wuHTerpaimpHO W nuddepeHnmanbHOl Gopme. YaenbHOE COMPOTHBICHUE U
IpoBOAMMOCTb.  IIpoBOAHMKHM,  NOJYNPOBOOHUKH,  JUAIEKTpuKU. CBepxmpoBonHuku.  Pacuer
pas3BeTBIIEHHBIX ILeneid noctosHHoro Toka. IIpaBuna Kupxroda. PaGora u MomHOCTh B LeNH
MOCTOSTHHOTO TOKA. 3akoH J[oys-JleHna B uaTerpanpHoii u nuddepeHuanbaoi popme.

Tema 4. Ilons oOsudcywuxcs 3aps0o8. MarautHble cuiabl. OTHOCHUTEIBHBIM  XapakTep
JJIEKTPUYECKOTO M MAarHUTHOro nosied. VHBapuaHTBI 3JIEKTpOMarHUTHOro mois. M3messromeecs
JIEKTPUYECKOE TI0JI€ KAaK MCTOYHUK MArHUTHOro 1osis. "MarHuTHOe B3aMMOJAEWCTBHE Kak
pPENATUBUCTCKUH P (DEKT.

Tema 5. Macnumnoe none cmayuonaproco moka. VHAyKiuss MarHUTHOrO mojs. 3akoH buo-
Cagapa-Jlanaca. HanpspkeHHOCT MarHUTHOTO 1OJsl. MarHuTHOE 10Ji€ MPSIMOJIMHENHOTO U KPYTOBOT'O
TOKOB. 3aKoH ['aycca [u1st MarHuTHOro nosst. Teopema 0 HUPKYJISALUN HAIPSPKEHHOCTH MarHUTHOTO TOJIS.
MarautHoe 1oJie B COJICHOMAE M TOPOMAAIBHOW KaTyllKe. MarHuTHOe 1oje BHYTPU IPOBOJHHKA C
TOKOM. MarHuTHbIM NOTOK. MarauTHOE MoJie ABHXKYILErocs 3apsAaa. MarHuTHbIE MOMEHT KPYTOBOI'O TO-
ka. Cuna Awmnepa. BzaumopelicTBue [ByX mMmapajiesnbHbIX TOKOB. IlosHas MarHuTHas cuia,
neiicTByromas Ha TOK. EnumHuna usmepeHus cuibl Toka - Awmmep. MexaHuueckas pabora 1o
NIEPEMELICHUIO ITPOBOJAHMKA M KOHTypa C TOKOM B MarHuTHoM mnose. Cuia JlopeHna u ee cBOWCTBa.
JIBuKeHMe 3apsDKEHHBIX YacTUIl B 3JEKTPUYECKOM M MarHMTHOM nojsx. LlMkinoTpoHHas dacrora.
[TpononpHas poKycHpOBKa B MArHUTHOM IIOJIE.

Tema 6. OnexmpomacHumHas UHOVKYUS U OCHOGbL MEOPUU  INEKMPOMASHUMHOO NOJIAL.
WNunykunonnsiil Tok. [IpaBuno Jlenna. 9/1C unayknuu. 3akon Papajest 3J€KTPOMarHUTHOW MHIYKIUU.
VYHuBepcanpHOCTh 3aKOHa MHAYKUUU. BuxpeBoe anexkrtpuyeckoe none. Buxpesbsie Toku (Toku Dyko).
Crun-3¢¢dexr. berarpon. SIBneHHss CaMOMHAYKIMM W B3aUMHOM HMHIAYKIWU. WHIYKTUBHOCTS.
WHAYyKTUBHOCTH COJIEHOMJIA. DHEpruss MarHUTHOro mnoiig. OO0beMHas MJIOTHOCTb DHEPIMH MarHUTHOI'O
nosid. Tox cmemenusa. OnbiTel Poynanna n OlixenBanbpna. IlonHas cucrema ypaBHeHMT MakcBesuia.
dusnyeckoe colepkaHne U BaKHENIIEe CIEACTBUE Teopuu Makcsera.

Tema 1. Keasucmayuonapnvie s671eHUsL 8 deKMpudeckux yensx. Y CI0BUS KBa3UCTAllUOHAPHOCTH.
[lepexonHble mpoLecCchl B LIETIH C aKTUBHBIM, EMKOCTHBIM U MHAYKTUBHBIM conpoTHuBieHueM. [Ipomeccel
3apAIKU U pa3psIKU KOHAEHCATOpa. DIEKTPUIECKUI TOK B LIENU C UHIYKTUBHOCTBIO.

Tema 8 OnekmpomacHumuvle Konebanus u nepemenHwli dnekmpudeckuti mok. KonedaTenpHbli
KOHTYp. AHaJOrusi MEXAY MEXaHMYECKHUMH U 3JIEKTPOMarHUTHbIMHM KosnebaHusiMu. @opmyna TomcoHa
JUISL 4acTOThl COOCTBEHHBIX KOJIEOAHMM KOHTYypa. DHEpreTHYecKue MpeBpalleHus Ajs COOCTBEHHBIX
KosiebaHui. 3aTyxaHue cCOOCTBEHHBIX KojeOaHHi 1 Auccunanus sHepruu. Jlorapupmuueckuil 1eKpeMeHT
3aryxaHus. Bpems sxku3Hu konebGanuil. KonebGarenbHbI KOHTYp C HEIMHEWHBIMH 3JIEMEHTAMHU.
BoiHyK7eHHBIE JJIEKTpUYECKHEe KojeOaHMsi B KOHType. YCTaHOBUBIIMecCsS KoseOaHus. PesoHanc.
[lepemennsblii Tok. COnpoOTUBIEHHE, EMKOCTh U MHAYKTUBHOCTh B II€MH MEPEMEHHOI0 ToKa. BekTopHbie
auarpammbl. 3akoH Oma Ui 1eneil mepeMeHHoro Ttoka. Mmmemanc. PaGota m MOIIHOCTH B 1IN
NEPEMEHHOT0  TOKa.  DHEpPreTMYecKhe  MpeBpalleHHss [pU  BBIHY)KICHHBIX  KOJeOaHMSX.
DONeKTpOMarHuTHbIE  aBTOKOJeOaHMs.  YCTOMYMBOCTH  aBTOKojeOaHui.  IlpenenbHbll  IUKIL.
[Tapamerpuueckuii pesonanc. Ilopor mapamerpudeckoro pesoHanca. IlapameTpuyeckuil pe3oHaHC U
BBIHY)KJICHHBIE KoJyieOaHus. Pemakcannonnbie koneOaHusi. KOHTYpsl ¢ WHIYKTHBHOW M EMKOCTHOM
CBSA3BIO.

Tema 9. Onexmpomacnumnvie 6onmsi. OTKpbBITBIA BHOpaTtop. OmbiTel ['epua. Mexanuszm
U3JIydeHUsl  JJIEKTPOMAarHUTHBIX  BOJH.  M3nmydenwe — ocmmumpyromero — 3apsjga.  OHEprus
3JIEKTPOMArHUTHOM BOJIHBL. [1OTHOCTH mOoTOKA 3Hepruu. llIkana snekTpoMarHuTHEIX BOJIH. ['eHepaTopsl
ANIEKTPOMAarHUTHBIX Koyiebanuit u BonH Pacmpoctpanenue panuoBonH. [lone cdepuueckoil BOJHBI.
DJNeKTpOMarHuTHeIe BOJHBI M nepexaya uHpopmauuu. Ilpuniun paauocBszu. Crosuue BOJIHBI B
pe3onatope. CoOCTBEHHbIE YaCTOTHI. BOIHOBOIBI.

Tema 10. Cmamuueckue noasa 6 eeuwjecmee. llonsipuszanusi qud1eKTpuKoB. CBsA3aHHbBIE 3a-pAbL.
ITonapuzoBaHHOCTE. OCHOBHBIE YPAaBHEHUS AJIEKTPOCTATUKHM IUAICKTPUKOB. ['paHMYHBIC YCIOBHA Ha
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MOBEPXHOCTH pazfena "IUAJIEKTPUK-IUAICKTPUK" W "TPOBOAHUK-AMAICKTPUK". [IMdnekTpudeckas
MIPOHUIIAEMOCTh HEOJHOPOJHBIX JUAIEKTPUKOB. [Ipubnmxenue sddextuBHOM cpenbl. [lmoTHOCTDH
SHEPTHUH EKTPOCTATUYECKOIO MOJI B AUAIIEKTpUKE. CEerHeTOANEKTPUKU. JieKTpeTsl. HamarnnunBanue
BemiecTBa. HamaruumyeHHocts. MarnutHas npoHunaeMocts. Jluamarnernku. [lapamarHeTukw.
@®eppomarHeTukd. OCHOBHBIE YPAaBHEHMsSI MarHUTOCTaTUKM B BEIECTBE. |'paHUuYHbIE YCIOBHUSA Ha
MOBEPXHOCTU pa3-zeja JBYX MAarHeTHkoB. [IIOTHOCTH 3HEPruM MOCTOSIHHOTO MAarHUTHOTO IOJISL B
BellecTBe. MarHuTHBIE 1ETH.

Tema 11. Dnekmpuueckue moxu 6 6akyyme u 6 pa3IuyHbIX cpeoax. INEKTPUYECKUU TOK B
Bakyyme. @opmyina Jlenrmropa. TepmosniekTponHas smuccusd. Imuccus HIoTTku. DJIeKTponpoBOAHOCTh
ra3oB. Busipl caMOCTOSATENBHBIX Pa3psaa0B. DIEKTPOIPOBOJIHOCTD KUAKOCTEH. 3aKOHBI 3ekTposnsa Da-
paznes. DIEKTPOIPOBOAHOCTh METAJUIOB. JiIeKTpoHHas Teopust [pyzne-JlopeHna u ee orpaHUYEHHOCTb.
DIEeKTPONPOBOJHOCTh HEMETAINIMYECKUX TBEPABIX TEIL.

Tema 12. Dnemenmur ¢uszuxku niazmwvi. 1l1a3MeHHOE COCTOSIHHME BEIIECTBA. 3aKOHOMEPHOCTH
B3aUMOJCHCTBUS 3JIEKTPOMAarHUTHOrO MOJII C IUIa3MOM. BOJIHBI M HEyCTOMYMBOCTH B ILIa3Me.
[InazmeHHOE cOCTOSIHME BenlecTBa BO BeeneHHom.

Pazgea |V. Ontuka

Temal. Beeoenue. [IpenMer onTUKH. DBOIIOLKUS IPEICTABICHUN O IPUPOJIE CBETA.

Tema 2. OnexmpomacHumuvlie Oe2yujue MOHOXPOMAMUYECKUE BOHbI. IJICKTPOMArHUTHAs
npupoja cera. [lnockue u cepudeckne 1eKTpoMarHuTHbIE BOJTHBL. Da30Basi CKOPOCTh, €€ U3MEPEHHE.
WNuBapuantocts azel. DPdext [ommepa B ontuxe. I[lomspuzamust 5IE€KTPOMAarHUTHBIX BOJH.
Pasnuunble mnpeacTaBieHuss  COCTOSHUN — mossipu3anmu. OnMcaHWe  COCTOSHUN — MOJSPU3ALMM.
KommiiekcHas ammutyga. DHeprus 3J1€KTpOMarHuTHOW BONHBL. [lnoTHOCTE motoka sHepruu. ['ayccos
ny4ok. Mmnynec anekrpomMarHuTHOM BOJdHBL. [lmoTHOCTE MMnyinbca. JlaBneHue cBera. Biaummonerncreue
CBETAa W TpaBUTALUU. ODBOJIOLHUSA 3Be3l. MOMEHT HMIMy/lIbca 3JIEKTPOMATHUTHBIX BOJH. OQdeKt
CazoBCKOrO.

Tema 3. Hzmepenue sHepeuu snekmpomacnumuvlx 6oaH. Ilpuemuuku cBera. OCHOBHBIC
dbotomerpuueckue MOHATHS. CBs3b MEXKAY SHEPreTUYECKMMH U CBETOBBIMH XapaKTEPUCTUKAMHU
n3nyuyeHus. Mcnonbp3zoBanue pOTOMETPUUECKUX U3MEPEHH B acTpodu3HKe.

Tema 4. Cynepnozuyus snexmpomacHumuvlx 6oiH. Cymneprno3uiusi Oeryimx IUIOCKAX BOJH.
I'pynnoBas ckopocts. Mmmynbebl cBeta. @Dypbe-aHaIN3 HMMITYJIbCOB cBeTa. CHeKTpajbHas IIHpPUHA
JIMHUU W3JIydeHus. Bpems korepeHTHocTH. BOITHOBOM IyT.

Tema 5. Pacnpocmpanenue ceéema 6 uzomponmnoti cpede. Jucnepcus cpera. Kiaccuueckas
2JIEKTPOHHAs Teopus aucnepcun ceeta. Pagyra. Ilornomenue n paccesinue csera. Buasl paccesHus. 3a-
koH ['ycraBa-Mu. I'ony0oii niBeT HeOa. KomOuHanmonHoe paccesiHue.

Tema 6. Ompadsicenue u nperomieHue céema Ha eparuye pasoena 08yx cpeo. @opmyinsl Openens.
[lonHoe BHyTpeHHee oTpakeHHe. OTpakeHHME OT NOBEPXHOCTH MeTayoB. llomspusanus ceera npu
OTpa)kKeHHH, INPEJIOMIIEHHH M moromeHnu. 3akoH bprocrepa. Croma CroneroBa. Ilonspouasl. 3akoH
Mantoca.

Tema 1. Humepgepenyua ceema. KorepeHTHOCTh cBeTa. Kiaccumueckue MeTOAbl NMOTYYEHUs
uHTep(EepeHIMOHHON  KapTHHBI.  PacmpesneneHne  MHTEHCHMBHOCTM  CBeTa B JIBYXJIyu€BOM
uHTepEpEeHIIMOHHON KapTHHe. BiusHue pa3MepoB HCTOYHMKA U HEMOHOXPOMATHYHOCTH M3JIy4EHHs Ha
KauecTBO HHTEPPEpEeHUNOHHON KapTUHbl. DYHKIUS KOppensauuud (CTEEeHW KOTePEeHTHOCTH) BOJIH.
WNuTtepdepenius ot AByX He3aBUCHUMBIX HCTOUHUKOB. OnbIT bpayna-Tsucca. MaTepdepenius B TOHKUX
wieHkax. [lomockl  paBHOro  HakjiOHA, paBHOM TONIIUHBL. MHOroiyueBass HMHTEp(EepeHIIHNs.
Wnteppepomerpsl.  Ilpunuun — ®dypbe-cnextpockonuu.  MHTephepeHIIMOHHbIE  CBETO(PHIIBTPHI.
BricokooTpaxatoriye quaieKTpudeckue nokpeitus. [IpocBeTiienHas ontuka.

Tema 8. Pacnpocmpanenue ceéema 6 anuzompontot cpede. JIBoitHoe nydenpenomienue. @a3oBbie
mwiacTuHky. [lonsipusanonnsle npusmbl. MHTepdepeHuns MNOISpU30BaHHBIX BOJIH. McKyccTBeHHOE
IBOWHOE JydenperomieHue. Meton @ortoynpyrocti. CperoBble 3aTBOpbl. COBpEeMEHHBIE METOJbI
M3MEPEHHS CKOPOCTH cBeTa. OnTuueckas cBs3b. Bpamienne miockoctu nosspusaiuu. Jddext Dapanges.

Tema 9. [ugpaxyua ceema. Tlpunnun ['roiirenca-Openens. Merox 300 DpeHens. 30HHas
mwiactuHka. Judpaknus ®dpenens ot mpocredmmx mnperpan. Ilepexon oT AUQPaKIIMOHHON KapTHUHBI
@penens k nuppakuroHHoi kaptune @paynrodepa. Audpaxnus OpayHrodpepa Ha KPyriioM OTBEPCTHH.
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HMudpakuus Dpaynrodepa Ha menu. JudpakumonHas pemerka. CoBpeMeHHbIE TU(PAKIIMOHHBIC
pemetku. llpumenenue @Dyppe-aHanuza a8 uccienoBaHus audpaknuu cBera. Judpakuus Ha
JBYXMEPHOM M TPEXMEPHOU MEPUOANYECKUX CTPYKTypax. IIoHATHE O PEHTreHOCTPYKTYpHOM aHaJIM3E.
Bnusaue nudpakium cBeTa Ha paspelarnlylo cnocoOHOCTh onThueckux mpubopos. Teopus AGOGe.
[IpoctpancTBeHHast pUIbTpPALIHSL.

Tema 10. I'onoepagus. Cxembl Tonorpad@UyecKoil 3amucu W BOCHPOHM3BEACHHS. [ omo-rpamMma
IJI0CKOM BOJHBL. ['onorpamma Touku. Ilnockue u o6bemuble ronorpammel. CBoOICTBa rosiorpamm, ux
IIPUMEHEHUE.

Tema 11. ['eomempuueckas onmuka. llpenenbHbli m1epexoa OT BOJIHOBOM ONTHKUA K
reoMeTpuueckoil ontuke. OrpaHUYeHHOCTh Jy4yeBbIX mpezcraBieHui. [IpuHnun Pepma. DiieMEHTHI
rpagueHTHON onTuku. [Ipenomienue u oTpaxkeHue cBeta Ha chepuueckoi TpaHulle pas3jelnia AByX Cpel.
JIuH3bI, ONTHYECKHE CUCTEMBL. AOeppalyst ONTUYECKUX CHCTEM, UX UCIPaBJICHHUE.

Pa3znen V. ®u3uka aToMOB M aTOMHBIX SIBJI€HH I

Tema 1. Bseoenue. Keammoeas onmuka. Buemnmii dhotodddekr. YpaBHeHHe DHHINTEIHHA.
Dddexr Komnrona. KopnyckymnsipHo-BoiHOBOU Ayann3M. DOTOHBI 1 HX CBOMCTBA.

Tema 2. Knaccuueckue modenu amoma. CTaOMIBHOCTh M pa3Mepbl aTOMOB. 3aKOHOMEPHO-CTH B
aTOMHBIX criekTpax. KanenbHble U sepHble Mo aToMa. AToM Bojopoaa 1o bopy. Onbitel @panka u
I'epua. HepocraTtku kilaccuyeckoi TEOpUH aToMa.

Tema 3. Kopnyckynapuo-e6onnogou oyanusm mukpoodwvekmos. l'mnoresa ne bpoitna u ee
SKCIEPUMEHTAIbHOE MOATBepKaAcHUEe. Bomna ne bpoiis. BosHoBoi maker. I'pynmoBas CKOpPOCTb.
CooTHolleHHE HeomnpeaeaeHHOCTeH. 3aaHue COCTOSHUS MUKpooObekTa. BonHoBas ¢(yHkuus u ee
CTATUCTUYECKUN CMBICII.

Tema 4. VYpasunenue Illpeduncepa. Bpemennoe ypaBHenue lllpeaunrepa. CramuonapHoe
ypaBHeHue Illpenunrepa. ®dusndeckuit cMbicn pemenus ypaBHenus llpenmurepa. Muxpouactuna B
OJTHOMEPHOU MOoTeHIHaNbHOU sAMe. [IpoxoxkaeHre MUKPOUYACTHIl HAJl U MO/ MOTEHIIMATbHBIM 0apbepoM.
KBaHTOBBII rapmoHnueckuii ociiuuiATop. [IpuHIum cooTBeTCTBUS.

Tema 5. Onexmpoun 6 amome 6odopooa. YpaBuenue lllpenunrepa ans snekTpoHa B chepuyecku
CUMMETPUYHOM Mojie sapa. Maes oOuiero pemieHuss U KBAaHTOBBIE 4YHCIA. DJIEKTPOH B CBOOOJHOM
COCTOSIHUH. DJIEKTPOHHbIE 000JI0UKK aToMa BOAOpoAa. Boopo1omno1o0HbIe HOHBI.

Tema 6. MHozosnexmpoHubie amombl. JHEPTETUUECKUE COCTOSIHUS U CIIEKTPbI aTOMOB IIEJTOYHBIX
anemeHnToB. OnbiTel IllTepHa m ['epnaxa. MynbTUIIETHOCTh CHEKTPOB U CIUH 3J1€KTpoHOB. CruH"
opbutanbHoe B3auMojeiicTBue. BekTopHble Monenu atoma. OpTro M mapareinuii. ATOM BO BHELIHEM
MarHuTHoOM noje. DpdexT 3eemana. 3anoJHEHNE AIEKTPOHHBIX cocTosiHUM B atome. [Tpunnun Ilaynu.
[IpaBuno Xynpa. Ilepuonunueckas cucrema 3leMEHTOB  MeHneneeBa.  XapaKTEPUCTHUYECKUE
PEHTTEHOBCKUE CIEKTPbI. 3aKOH Mo3mu.

Pa3nen V1. ®u3nka aTOMHOIO SiApa M YaCTHUII

Tema 1. Amomnvle cucmemul. I'eTepononsipHas U TOMEONOJSPHASI CBSI3U aTOMOB B MOJIEKYJIBI.
Monekyna Bogopoxa mno [Maittnepy-Jlongony. OCHOBHBIE CBOMCTBA XMMUYECKUX CBsizeil. [ mOpuan3amnus
opbutaneit. MeToa MOJNEKYIApHBIX opOUTasiell. DHEpreTHYeckre YpOBHH, 0O0YCIOBICHHBIE 3JIEKTPOHHOM
KoHGUrypanuei, BuOpauueii u porauueit monekyn. Crnextpsl Mosiekys. KoMOrHamoHHoe paccesiHue.

Tema 2. Amomnoe si0po. CBONCTBA U CTPOEHUE aTOMHOTO sjpa. SnepHble cuiibl. BupTtyanbHbie
nuoHbl. KanenbHas monens sanpa. @opmyna Baiinzekkepa. Mogens sinepHbix oOosodek. O6o0meHHas
MOJIENb S/Ipa.

Tema 3. Paouoaxmugnocms. OTKpbITHE PaJUOAKTUBHOCTH. 3aKOHBI PAaJHMOAKTUBHOIO pacraja.
Anbsda-pacnan. 3akon ['eitrepa-Hertonmna. bera-pacnag u ero pasHoBuaHocTd. ['mmore3a o HEHTpPHHO.
Cnaboe B3aumoneiicteue. OnbiT Koysna u Pelineca. Antunelitpuno. OnbiT JleBuca. ['aMma-uznydenue
anep. BHyTpenHss kouBepcus a51eKTpoHoB. Dddext Meccbayspa.

Tema 4. Bzaumooeiicmeue wacmuy uznyyenus c eewjecmeom. VIOHM3AIMOHHOE TOPMOKCHHE
3apsDKEHHBIX YacTUIl. YTPYroe paccesHue dvactuil. Topmo3Hoe wu3zinydenwe. M3nydenne Basuiosa-
UepenkoBa. BzaumopeicTBME HEUTPOHOB ¢ BELIECTBOM. B3anmoaeucTBHE TraMMa-u3JIydyeHUs ¢
BELIECTBOM. METObI pErucTpaluy AEPHBIX YaCTHULL.

Tema 5. HAoepnvie peaxyuu. Knaccuduxanus siiepHbIX peakiuil. 3aKOHbl COXPaHEHUS B SAECPHBIX
peakuusax. SnepHsle peakuuu, HAyIHMe depe3 cocraBHoe sapo. IIpsmele snepHsle peakuuu. JleneHue
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TSDKEIIBIX A/Iep. DHEPrus U MEXaHU3M JieJeHus. BTopuyHble HEUTPOHBI M LEIHBIE SJIEPHBIE PEaAKIUU.
SlnepHbie peakTopbl U aTOMHAs SHepreTHka. Peakiuu o6pa3oBaHusl TPAaHCYPAHOBBIX AyieMeHTOB. CHHTE3
nerkux snep. TepmosinmepHas peakuus Ha ConHie. Bomopognas 6ombOa. YmpaBisieMblid, TEpMOsICPHBINA
CUHTE3.

Tema 6. Dnemenmaphvie wacmuysl. Buasl B3auMoAeWcTBUS U KiacCUUKALUA dJIEMEHTApHBIX
yactull. YacTuusl 1 antuaactuibl. KBapkoBast moaens agpoHoB. HenabmonaemocTs kBapkoB. [loHsTHE 0
KBaHTOBOH xpomouHaMuke. [mroonsl. [loHsTHE 00 YHUBEpPCATBLHON TEOPHH CIIA0BIX B3aMMOJICHCTBHI U
€IMHOW TEOPHH CJIA0BIX U SJICKTPOMArHUTHBIX B3aUMO/JIeicTBUi. Benukoe o0bennHeHne

5. METOAUYECKHUE YKA3AHUA 110 IPEITIOJABAHUNIO
N OCBOEHUIO JUCIUIIJIMHBI (MOAYJISA)
5.1. Yka3anus JUId npenogaBaTteieil N0 OpraHu3aniy U NpoBeJeHHI0 Y4eOHbIX 3aHATHI 10
AMCUUIJIMHE (MOTYJIs1)

B mpouecce o0ydenuss HeOOXOIMMO HCHOJIB30BATh B IMEPBYIO OYEPEIb METOMBI, MPH KOTOPBIX
CIIylIaTeau UASHTUQUUUPYIOT ce0s ¢ yd4eOHBIM MaTepHajoM, BKIIOYAIOTCA B M3y4aeMyH CHUTYalMIo,
moOYyKIal0TCsl K aKTUBHBIM JICHCTBUSM, TIEPEKUBAIOT COCTOSIHUE yCIIEXa U COOTBETCTBEHHO MOTUBUPYIOT
cBoe noejeHHe. Becem atuMm TpebGoBaHMSIM B HauOOJIbLIEH CTENEHW OTBEYAIOT MHTEPAKTUBHBIE METOMbI
oOyueHusl.

Y4eOHbIH Tpolecc, OMUPAIONIMICS Ha WCIOJIF30BAaHHE WHTEPAKTUBHBIX METOJIOB OOYydeHUS,
OpPTaHU3yeTCs C YYETOM BKJIIOYEHHOCTH B IPOLIECC MO3HAHUS BCEX CTYACHTOB IPYIIIBI 0€3 UCKITIOUCHHUS.
CoBMecTHasi J€ATENBbHOCTh O3HAYaeT, YTO KaKIbli BHOCHUT CBOW OCOOBIM MHAMBUIYAJIbHBIM BKIAJ, B
xoze paboTbl wuaeT OOMEH 3HaHMUAMH, HJIESIMM, CrIoco0aMu JAesaTeabHOCTH. OpraHusyroTcs
WHIMBUYyaIbHAs, TApHAs M TpymmoBas padoTa, HMCIONB3YyeTCs MPOEKTHas paboTa, POJIEBBIE WIPHI,
OCYIIECTBIISIETCS paboTa ¢ JOKYMEHTAaMH U Pa3IMYHBIMH UCTOYHHMKAaMHU WHpopMmanuu. VHTepaKkTHBHBIE
METO/bl OCHOBaHbl Ha MPUHIMIAX B3aMMOJAEHUCTBHS, AaKTUBHOCTU O0Yy4aeMbIX, OMOpE Ha TIPYIIOBOM
OIBIT, OO0s3aTenbHONM oOpaTHOM cBs3u. Co3gaercs cpena 00pa3oBaTENbHOIO OOIIEHUS, KOTOpas
XapaKTepU3yeTcsi OTKPBITOCTBIO, B3aMMOJAEHCTBUEM YYaCTHHKOB, pPABEHCTBOM HX apryMEHTOB,
HAKOTJICHHEM COBMECTHOTO 3HAHWsI, BO3MOKHOCTHIO B3aMMHOW OIIEHKU M KOHTPOJIS.

Benymmii npenogaBatens BMECTe C HOBBIMH 3HAHUSMH BEIET YYaCTHUKOB OOYYEHHUS K
CaMOCTOSITETFHOMY TIOUCKY. AKTHBHOCTH MPEIOJaBaTeNsl YCTYIIaeT MECTO aKTUBHOCTH CTYACHTOB, €TO
3ajjaueil CTAaHOBUTCS CO3JAaHUE YCIOBHM U MX MHULMATHUBBL. IIpemnonaBaTens OTKa3bIBae€TCs OT POJIH
CBOE0OPA3HOro (UIBTPa, MPOMYCKAIOLIEro Yepe3 cedsl yueOHYI0 MH(POPMALIMIO, U BBIOIHAET (QYHKIHIO
MIOMOIIIHUKA B paboTe, OTHOI0 U3 UICTOUHUKOB MH(OPMAIIUH.

Ha xadenpe ortpaborana crenuanbHas METOAMKA YTEHHS JIEKIMH, COOTBETCTBYIOIIAS
COBPEMEHHBIM TPEOOBaHHSIM KOMITIETEHTHOCTHOTO Toaxoa. [Ipu pa3paboTke TakuX JEKIUHA JJIsT pa3HbIX
JMCLUIUIMH 3aKJ1a]IbIBAlOTCS OOIIUE MOAX0/Ibl, KOTOPBIE BKIHOYAIOT:

- BBISIBJIEHHUE [TPOOJIEM U IPOTUBOPEUUH, KOTOPbIE TUKTYIOTCS YCIOBUSMH ITPOU3BOICTBA;

-CUCTEeMHBI  TOJXOJA,  MPEeaNojaralolIMii  JEKOMIO3MULHUIO  CIOXHOM  mpoOsieMbl  Ha
CaMOCTOSITeNIbHBIE O0Jiee MPOCThIe OJIOKH;

- OIICHKAa BO3MOXXHOCTH MOJIEJIMPOBAHUS ITPOU3BOJICTBEHHBIX CUTYAIM U ONTUMHU3ALMUS PEIICHUN
Ha MOJIEJH.

OpranuzanoHHO Takas (¢GopMa U3y4eHHs MaTepuaja pealusyercs B CleIyrollen
MOCJIeI0BATEIbHOCTH:

- Ha TICPBOM 3aHATHUU BCE YUeOHbIE MaTepuaibl (BKIIIOYasl JICKIMH) BBINAIOTCS CTYIEHTaM B
3JIEKTPOHHOM BUJIE;

- Becb y4eOHBII MaTepuan paszieisiercst Ha OJI0KU (TeMbl);

- CTYACHTBHI HM3y4alOT MaTepHallbl MO0 TeMaM CaMOCTOSITEIBHO (CaMOCTOsATENbHAas paboTa 1o
MOJITOTOBKE K 3aHATHUAM);

- Ha 3aHATHUAX MO PACMMCAHHUIO MpernojaBaTeib o0y4yaeT CTYIEHTOB IPYMIbl B aKTUBHOM WK
MHTEPAaKTUBHONH (¢opMax, UCHOIb3Yysl MOAPOOHYI TPE3EHTALHI0O C TpUMepamMH MPOOIEeMHBIMU
CUTYaIUSIMU;
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- B aKTUBHOHU (hopMe CTYZCHTHI MO PyKOBOJICTBOM IpENoaBaTeisi 000CHOBBIBAIOT ONTUMAILHOE
pelleHre MOCTaBIeHHOM 3a1aud. MaTepuall B TEOpETUUYECKON MOCTaHOBKE IperojaBaTellb pa3odpai B

NEpBOI YacTH 3aHATHSL, IPUMEDP 3aJaHUS TAKOTO BUIAa MOTYT OBITh:

1. Paccuurtarp 3HaueHuUs1 conpoTuBieHud R, u Ry2 myHTOB (pHc. 4.1)

'Za

RA
IA,-I;
Iw .,
T R,
Puc. 4.1

JUIS paCIIMPEHUs MPEIEeIIOB U3MEPEHUSI MAarHUTOIEKTPHUECKOTO MIJUTHAMIIEpMETpa C TOKOM ITOJIHOTO
OTKJIOHEHHS |a =5 MA U BHYTpeHHUM conpoTuBieHueM Ry = 15 Om g0 3navenwii 11 = 100 MA, 12 =5 A.
2. Ilpennoxuth GopMyibl pacu€TOB CONPOTUBICHUH pe3ncTopoB R1 u Rz (puc. 4.2)

Ry
— iy
h
R; R;
o4 12 fjo
Puc. 4.2

JBYXMPEAEIbHOIO ILIYHTa JJUIi  pacIIUpeHUs MpPeJesioB  H3MEPEHUs  MarHUTO3JIEKTPUYECKOTro
MHUKpOaMIIepMeTpa C TOKOM IIOJIHOTO OTKJIOHEHUs |a W BHyTpeHHMM comnpotuBieHneM R,. HoBbie
npeenbl u3meperust TokoB 11 u Iz (11 < 1).

3. OmpenenuTh mpenen u3MepeHus Toka |1 B cxeme JABYXIIpenelbHOTO MUJLTHaMIiepMeTpa (puc.
4.2) ¢ TOKOM IOJIHOTO OTKJIOHEHUS! pAaMKH U3MEPUTEIBHOI0 MexaHu3ma la
= 50 MKA, BHyTpeHHuUM comnpotuBieHneM Ry = 1,0 kOwm. 3HaueHuss CONPOTHUBIEHUN pPE3UCTOPOB
ctynenyaroro myHTa R1 = 0,9 Om, R2 = 0,1 Om.

4. PaccuuraTth 3HaueHus compotuBieHui Ri, Rz, R3 pesucropoB mMHOrompeaenbHOro mryHra K
HIUTOBOMY MUKpoamIiepmeTpy tuna M24 (puc. 4.3)

Ry TJA R;
&
Ry
I
Rz
+
Puc. 4.3

- yacmo 3aHAMUI 6 2pPynne Nno UmMo2am CAMOCHIOAMENbHO20 OCE0CHUA HECKOJIbKUX meM
MIPOBOJIUTCS B UHTEPAKTUBHOM (opme, Ipu 3TOM popMupyeTcs mpobieMHas TBOpUecKas 3aada, KoTopas
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HEe MMEeeT OJHO3HA4YHOro pemieHus. CTyneHTsl AensaTcsd Ha 3...4 rpynmsl, BbLAAETCS o0llee 3alaHue, HO
3aJal0TCs pa3jMyHble BapuUaHTbl pPELICHHs 3aJaud, Kaxaas TIpyINa aHAJIU3UPYeT MPeasoKEHHOe
pelleHre, KOPpPeKTHpPYeT €ro M 3alluilaeT IMepel CTyAeHTamMHu Ipyrux noarpynm. IIpernonaBatens
BBITIOJIHSACT POJIb pPELEH3eHTa 3aJaHue XKelaTeabHO (OPMUPOBATH HAa OCHOBE CHUTYAIlMid, KOTOpBIC
paccMaTpUBAINCh MPH MPOBEACHUM HECKOJBKMX 3aHATHHA B aKTUBHOW (opme. 3ajaHHs Takoro Tuma
MOTYT HOCUTb BH/I.

C yderoM »sHepronoTpeOsieHUs Balled KBapTUPbI, PAcCCUUTAWTE CEUYEHUE MPOBOJOB JUIS
BHYTPEHHEH NPOBOAKH, MPH KOTOPOM BKJIIOUEHHE, HANpUMEp, YTIOTA, HE BBI3BIBAIO OBl M3MEHEHHE
SIPKOCTH I'OPEBILIEH JIAMIIBI.

[Tpu mpoBeACHNY JIEKIIMOHHBIX 3aHATHH MPETo1aBaTelb J0DKEH OObSICHUTD CTYICHTaM 3HAYCHHE
KOMIIETEHTHOCTHOTO TOAXO0Ja s (OPMHPOBAHUS COBPEMEHHOTO CHEIMAaINCTa, C(HOpMUPOBATH
OCHOBHBIC KOMIIETCHIIMH I10 CHEIHAIbHOCTH M IIOKa3aTh IYTH HMX OCBOCHUS Ha J1abOpaTOpPHBIX,
IIPAKTUYECKUX 3aHATUAX, & TAK)KE MIPU KypCOBOM U JAUIUIOMHOM IPOEKTUPOBAHUH.

WHTepakTHBHBIC JIEKIIMOHHBIC 3aHATHS IPOBOJISATCS B Cleaytoel hopme.

1. Jexkyus-oeceoa

B Ha3BaHHOM BUJI€ 3aHATUN IUIAHUPYETCs JUAJIOT ¢ ayAUTOpuUel, 3To Haubosiee NpocToi crocod
WHJUBUAYAIBHOTO OOLIEHMs, IMOCTPOEHHBIH Ha HEMOCPEICTBEHHOM KOH-TAKTE€ IpPENojaBaTess Hu
CTYJI€HTa, KOTOPBIN ITO3BOJISET:

- IPUBJIEKATh K JIBYXCTOPOHHEMY OOMEHY MHEHHUSMH [0 HamOojee BaKHbIM BOIPOCaM TEMBI
3aHSTHS,

- MEHATh TEeMII U3JI0KEHHSI C YIETOM OCOOCHHOCTHU ayJAUTOPHUH.

VYuacTtue (BHUMaHME) cilyluaTeneil B JaHHOM JIeKIuu 00ecrieynBaeTcs MyTeM BOIPOCHO-OTBETHOM
Oecespl ¢ ayIUTOpHeH (IMOCTAaHOBKA MTPOOJIEMHOTO 33/1aHU).

Bnauane nekuuu 1 mo XoJly €€ HpernoaaBarelb 3a/aeT CIYLIATeIsIM BOIPOCHl HE JJIsi KOHTPOJIS
YCBOGHHSI 3HAHUH, a JJIsl BBIICHEHHS YPOBHS OCBEIOMJICHHOCTH TI0 PacCMaTpPUBAEMOil podiieme.

Bonpocel MOryT OBITH 3JIEMEHTApPHBIMH: JJISi TOTO, YTOOBI COCPEAOTOYMTh BHUMAaHWE, KaK Ha
OTJIENIbHBIX HIOAHCAX TEMBbI, TaK U Ha MpobiieMax.

ITponyMbIBasi OTBET, CTYACHTHI MOJY4alOT BO3MOXHOCTb CaMOCTOSITENIBHO MPUMTH K BBIBOJAM U
000011IeHNSM, KOTOPBIE XOUET COOOIIUTh MPEINOo/1aBaTellb B KAU€CTBE HOBBIX 3HAHUM.

HeobOxonuMo cneantpb, 4ToObI BONPOCH HE OCTaBaJIMCh O€3 OTBETa, MHAYe JIeKLUs OyJeT HOCUTh
PUTOPUYECKHN XapaKTep.

B ¢opme nexkuun-6ecenpl peKOMEHAYETCSl IPOBOAUTD 3aHSTHSI, B KOTOPHIX HEOOXOIUMO CBSI3aTh
y’K€ UMEIOIINEecs 3HaHus, HanpuMmep, 1o (¢pusnke (MOCTOSIHHBIM TOK, MPUHLUI paboThl TpaHchopMaropa,
3aKOHOMEPHOCTH TOCJEI0BAaTEIbHOTO U MapajuIeIbHOTO COEAUHEHMsI IPOBOJHUKOB, MPUHIMIT PadOTHI
MOJTYIIPOBOTHUKOBBIX MTPUOOPOB U T.[.) C U3JIaraeMbIM MaTE€pPHUAJIOM.

B nekuuu ¢ 3BpUCTUYECKUMU 3JIEMEHTAaMH TaKXKe HPUCYTCTBYIOT 3J€MEHTHI JIEKIIUU-0ecebl.

2. Jlekums ¢ 3BpUCTHYECKUMU 3JIeMEHTAMM.

B mepeBone ¢ TpedecKkoro «3BprKa» 03Ha4aeT «HALIEe», «OTKpbUD». Mcxons u3 atoro, B mpouecce
U3JI0’KEHUsl y4eOHOro mMaTepuana nepes CTyJeHTaMHM CTaBUTCS 3aJaya U OHU, ONUPAsACh HAa UMEIOIIHecs
3HAHUS, JOJDKHBI:

- HAUTH COOCTBEHHOE (MHIMBUIYaTbHOE, KOJJIEKTUBHOE) PEIICHHE;

- CHIeJIaTh CaMOCTOSITENIBHOE OTKPBITHE;

- IPUHATH CAMOCTOATEIBHOE, JIOTHYECKH 000CHOBAHHOE pPEIICHHUE.

[InaHupoBaHue TaHHOTO THIA JIEKIIMH TpeOyeT OT MpernoaaBaress 3apaHee NoJo0paHHbIX 3ajad ¢
y4E€TOM 3HaHHUM ayIUTOPUU.

3. Jleknus ¢ 3JieMeHTaMu 00pPaTHOM CBA3M.

B nanHOM ciydae mojpa3ymeBaeTcs M3JI0KeHHE Y4eOHOTro MaTrepuala U MCIOJIb30BaHUE 3HaHUN
[0 CMEXHBIM MpeaMeTaM (MEXIIpeIMETHbIE CBA3M) WIM MO M3YYEHHOMY paHee yuyeOHOMY MaTepuaiy.
OOparHasi cBA3b yCTaHABIMBACTCA IOCPEIACTBOM OTBETOB CTYACHTOB Ha BOMPOCHI IpenojaBaTeis Mo
X0y Jiekuuu. UToObl onpenenuTbh OCBEIOMICHHOCTh CTYJIEHTOB IO H3jaraeMoil mpoOieme, B Hayale
KaKoro-aubo paszena JeKUHU 3aJal0TCsl HE0OXO0AUMbIE BOTIPOCHI.

Ecnu cTyneHTsl npaBUIbHO OTBEYAIOT Ha BBOJHBIN BOMPOC, MPENoJaBaTellb MOKET OIPaHUIUTHCS
KpaTKUM TE3MCOM MJIM BBIBOJOM U IIEPEUTH K CIEAYIOIIEMY BOIIPOCY.
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Ecnu ske OTBEeTHI He YAOBJIETBOPSAIOT YPOBHIO JKEJIA€MbIX 3HAHUI, MPErnoaaBaTellb caM U3jaraer
MOJIPOOHBIIN OTBET, M B KOHIIE OOBSICHEHUSI CHOBA 33/1a€T BOIIPOC, ONPENEss CTEIEHb YCBOCHHsI yUeOHOTo
MaTepuaa.

Ecnu oTBeTHI BHOBB JIEMOHCTPUPYIOT HU3KHUH YPOBEHb 3HAHHH CTYIEHTOB — CJIEIYEeT M3MEHUTHh
METOAMKY MoJauu y4eOHOro MaTepHaia.

B dopme nexmuu ¢ anemeHTaMu 00paTHON CBA3H PEKOMEHAYETCS MPOBOAUTH 3aHATHS, B KOTOPBIX
HEOOXOAMMO CBs3aTh YK€ HMEIOIMECs 3HaHMsA, Hampumep, B (GU3UKE (3aKOHBI MApajUIeIbHOIO U
MOCTIeIOBATENbHOTO coeauHenus, ¢opmyna JDxoyns-JleHma u T.4.) € HW3IaraeMbpIM MaTepHAJIOM.
Hanpumep: M3mepenue Toka 1 HanpsiKeHuUs.

4. Jlekuus ¢ penieHHeM NPOU3BOJACTBEHHbIX U KOHCTPYKTHBHBIX 3a/1a4.

Takast nexiust mpeacTaBisieT CoO00W Pa3HOBUAHOCTD MPOOJIEMHOMN CUCTEMbI 00ydeHUS.

[TpousBoacTBEHHAs 3aja4ya — 3TO CUTYyalusi, KOTOpas KpoMe MaTepuaia JUlsl aHaiau3a (U3ydeHUsl)
JOJDKHA COJepKaTh IpoOJjeMy, pelleHHue KOTOPOM MpenarojaraeT 3HauuTeNbHbI 00BbEM 3HAHUM,
IIOJyYEHHBIX Ha MPEIbIIYIIHUX 3aHATHUAX 110 JAHHOMY M 110 IpYTUM IpeaAMeTaM.

Taxoli MeTos criocoOCTBYET COBEPILIEHCTBOBAHUIO HABBIKOB paOOThI C MOTy4eHHON HHpopManuei
Y Pa3BHUTHIO JIOTHYECKOTO MBIIUICHHUS, a TAKXKE CAMOCTOSATEIILHOMY ITOMCKY HEO0X0AMMOW HHPOPMALINH.

5. Jlekuusi ¢ 31eMEeHTaMH CAaMOCTOSATeJIbHOIM padoThI CTY/AeHTOB.

[TpencraBisier coOON pPa3HOBUIHOCTh 3aHATHH, KOTJIAa TOCIE TEOPETUYECKOTO H3JIOKCHHS
MaTepuana TpeOyeTcsl MpaKkTHYeCKOe 3aKpelyieHHe 3HaHWK (MMEHHO MO JaHHOM TeMe 3aHATHil) myTem
CaMOCTOSITENTbHOW pabOoThHI HAl ONMpeACTICHHBIM 3a1aHueM. ONTUMAIBHO IS IPUMEHEHHS Ha JISKIUSIX 110
CHELNPEIMETAM.

OueHb Ba)KHO MPU OOBACHEHUHU BBIACISATH OCHOBHBIE, OTIOPHBIE MOMEHTBI OIIMPAsCh HA KOTOPHIE,
CTY/ICHTBI CIIPABATCS C CAaMOCTOSITEIILHBIM BBIIIOJHEHHEM 3anaHus. CienyeT oOpaTuTh BHUMAHHE W Ha
4acTo BCTpevaromuecs (BO3MOXHbIE) OIIUOKH ITPU BBIMOJIHEHUH JaHHOM caMOCTOATENIbHOM paboThI.

6. Jlexkuus c pemieHMeM KOHKPETHBIX CHTYallUIii.

Opranu3anus axkTHMBHOM y4yeOHO-IIO3HABAaTEIbHOM JEATEIBHOCTH IIOCTPOCHA Ha aHaJHu3e
KOHKPETHBIX CUTyallil (MUKPOCUTYALlUU U CUTYaLUU-TIPOOJIEMBI).

Mukpocumyayusi BblpakaeT CyTb KOH(JIUKTa, WJIM MpoOJeMbl C BechbMa CXEMaTHUYHBIM
0003HaUE€HUEM 00CTOATENHCTB. TPEeOYET OT CTYIEHTOB HOBBIX CaMOCTOSITEILHBIX BBIBOJIOB, 000OOIIECHHI,
3a0CTpsieT BHUMAaHWE HAa H3y4yaeMoOM Marepuaine (IpuMepaMH MOTYT CIYXHTh HpUMEpaMu
MUKPOCHUTYAIIHH, TIPOUCXOSIINE B MPOIECCE JIEKIIMOHHOTO MaTepraa).

Cumyayuu-ipoOJIeMbl, WJIA CUTYyallud, B KOTOPBIX CTYACHTaM Ipenjaraercs He TOJIBKO JaThb
aHaJIM3 CIOXUBILEHCS OOCTAHOBKM, HO W TNPHHATH JIOTHYECKH OOOCHOBAaHHOE pEIleHHE, T.€. PEIUTh
CUTYallUOHHYIO 33/1a4y.

[TpenonaBatens AOKEH HPOAYMaTh, YTO JAHO, YTO TpeOyeTrcsl caenaTh B JaHHOW cuTyaruu?
XapakTep BOIIPOCOB MOKET OBIThH CIIEIYIONIM:

1. B uewm 3akmrouaercst mpobiaema?
2. Mo>KHO 1Tu ee pemunTh?
3. KakoB myTh perieHus, T.e. KaKOBO pEIICHHWE UCCIIEIOBAaTeIbCKOM 3amada. BaxHo

noHuMath! CutyanmoHHas 3aja4a siBJASE€TCS HCTOYHUKOM TBOPUYECKOTO
MBIIIJIEHUS: OT MPOCTOrO CIIOBECHOTO PACCYXKAECHUS - K TPAKTUYECKOMY PEIICHUIO 3a/1a-4UH.

7. Jlekuus ¢ KOJJIEKTUBHBIM HCCJIeI0BAHUEM

ITo xoxy u3nmaraeMoro marepuana CTYAEHTaM MPEIIAraeTcsi COBMECTHO BBIBECTHM TO WJIIM HHOE
MPaBUJIO, KOMILJIEKC TPeOOBaHUI, ONPEAEIUTh 3aKOHOMEPHOCTh Ha OCHOBE UMEIOIINXCS 3HAaHUH.

HO}IBO}IS[ HUTOI' PACCYXIACHHUAM, MNMPEAJIOKCHUAM CTYACHTOB, IMPEIOAaBaTC/Ib OJACT IIPABUJIBHOC
pelieHre myTeM MOCTaHOBKH HEO0OXOJUMOTrO BOIPOCA, HAPUMEP: OTUErO 3aBHCHUT KAuyeCTBO W3JIENHS,
OTYEro 3aBUCUT MPOYHOCTh, OTUETO 3aBUCUT SKOHOMUYHOCTD?

8. I'pynmnoBasi KOHCYJIbTALHA.

Pa3bscHeHue sBISIETCS OCHOBHBIM COJIEp’KaHUEM JIaHHOM (POpMBI 3aHATUH, HanboJee CIOMKHBIX
BOINIPOCOB M3y4aeMOro MporpammHoro marepuana. llenp — mMakcumanbHOe TpUOMIDKEHUE OOyueHUs K
MPAKTUYECKHUM HHTEpecaM C Yy4YeTOM HUMeIIeics WHPOpMaluu | SIBISIETCA Pe3yIbTaTUBHBIM
MAaTepHaAIOM 3aKPETUICHUS 3HAHUM.

I'pynnoBast KOHCYNIbTALUSA IPOBOJUTCS B CICAYIOLIUX CIIydasx:
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(] korma HEOOXOIUMO TMOIPOOHO PACCMOTPETh MPAKTUYECKHE BOIPOCHI, KOTOpPbIE OBLIH
HE/I0CTaTOYHO OCBEIICHBI UM COBCEM HE OCBEILICHBI B MPOLIECCE JICKIHNH;

[ ¢ menpro OKa3aHUs OMOIIHM B CAMOCTOSTENIbHON padoTe (HanucaHue pedepaToB, BHIIOIHEHHE
KYpCOBBIX paloT, cllaua 9K3aMEHOB, OJATOTOBKA TEXHHUECKUX KOH(EpEHIINN);

[J eciM CTYIEHTBl CaMOCTOSTEJIBHO M3Y4alOT HOPMAaTUBHBIM, CIpPaBOYHBIA MaTepuall,
WHCTPYKIINH, TTOJI0KEHUS;

(1 mpu 3a04HOM (popMe 00ydeHus: — 0030pHBIE 3aHATHSL, UHIANBUAYaJIbHbIE KOHCYJIbTALUH.

[Tocne nexuuu OpyrdMu HE MEHee BaXHbIMH (hopMamu yueOHOH paboThl B BBICIIEM y4eOHOM
3aBEJICHUN SBJISIOTCSl TPYIIOBbIE NPAKTUYECKHE, CEMHHApCKHe, Ja0OpaTOpHbIE 3aHATHsS. OTH BH[bI
y4EOHBIX 3aHATUH CIy)XaT Ul JalbHEHIIEro YSICHEHUS U YIJIyOJIeHUs CBEIEHUM, MOJY4EHHBIX Ha
JEKIHSX, a TaK e JJIs TPUOOPETeHUsI HABBIKOB NMPUMEHEHUS TEOPETUYECKUX 3HAHMM HA MpakTHKe. A
KOHTPOJIb TOJYYEHHBIX CTYJICHTOM B TeU€HHE Y4eOHOro roja 3HAHWH M HaBBIKOB OCYHIECTBISETCS
HOCPEJICTBOM NIPOMEXYTOYHOH aTTeCcTallMy, KOTOpasi HPOBOJUTCSA B COOTBETCTBUU C YUEOHBIM IUIAHOM U
y4eOHBIMU ITpOrpaMMaMu B OpMe CAaYM KYPCOBBIX pabOT UM IIPOEKTOB, IK3aMEHOB U 3a4€TOB.

[IpomexxyTouHasi aTTecTanus CTYJSHTOB HOJpPA3JENseTCs Ha 3a4eTHYIO, HIMEHYEMYIO 3a4eTHOU
HeJene, M HK3aMCHAI[MOHHYIO CECCHIO. 3ayeThl CHAITCd B TEUYGHHE OJHOM HEAEIH Iepen
9K3aMEHAIlMOHHOM ceccuel. [IpoJoKUTeNbHOCTh JK3aMEHAIMOHHBIX CecCHM (a MX JBe: 3UMHAA U
JeTHss) B yueOHOM rojly ycraHaBiupaeTcs ['occtanapTom.

5.2. Yka3aHus 11 00y4ar0mMXcs M0 OCBOCHUIO M CHUILIHHBI (MOIYJIIO0)
Tabanna 4. Coaep:kaHue caMOCTOATEIBHOM padoThl 00yUYalOIMXCs
Tabauua 4 — Cogep:kaHue cCaMOCTOATEIbHON pad0Thl 00y4alOIIUXCS

Bonpocsl, BEIHOCHMBIE Kon-Bo dopma
Ha CaMOCTOSITEITLHOE N3YUCHHE 4acoB paboThI
Pazpnean I. 15 CP

duznyeckne 0CHOBLI MEXaHUKH
Tema 1. Beeoenue.

Tema 2. Kunemamuxa.

Tema 3. JJunamuxa.

Tema 4. 3axonvi coxpaneHusl.

Tema 5. Mexanuka cniowHbvlx cpeo
Tema 6. Konebanus

Tema 7. Penamusucmcekas mexanuxa

Pazmea 1. 15 CP
Modaekyasipuasi Gu3nuka u TEpMOTUHAMHUKA

Tema 1. Beeoenue

Tema 2. Ochosbl MONEKYAAPHO-KUHEMUUECKOU Meopuu

Tema 3. Dnemenmul usuueckou KuHemuKu

Tema 4. Dnemenmoi mepmMoOUHAMUKU

Tema 5. Bzaumooeticmaue Monekyn 8 2azax u HCUOKOCMAX

Pazpea I1l. 15 CP
JJIeKTPUYECTBO U MATHETHU3M

Tema 1. Bseoenue

Tema 2. Dnekmpocmamuxa

Tema 3. Cmayuonaphwiil 31eKmpuvecKul mox

Tema 4. Ilons 0sudcywuxcs 3apsioos

Tema 5. Macnumnoe noie cmauuoHapHo2o0 moxda

Tema 6. DnexkmpomacHumHas UHOYKYUSL U OCHOBbL MEOPUU
91eKMPOMASHUMHO20 NOJIs

Tema 7. KeazucmayuonapHvle A61eHUsL 8 INEKMPULECKUX YEeNnsxX

Tema 8 DnexmpomacHumubvie KoreOAHUSA U NePEMEHHBLL DIeKMPUHECKUL
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Bomnpocel, BeIHOCHMBIE Kou-Bo ®dopma
Ha CaMOCTOSITEIIbHOE U3YUYEHHE 4acoB paboThl

MoK
Tema 9. Dnexmpomacnummbie 80HbL

Tema 10. Cmamuueckue nous 6 seujecmee

Tema 11. Dnekmpuueckue moxu 8 6aKyyme U 8 pasiuyHulx cpeoax
Tema 12. Dnemenmol pusuxu niasmol

Pazpen V. 15 CpP
OnTtuka

Tema 1. Bsedenue

Tema 2. Dnexkmpomacnumuule be2yujue MOHOXPOMAMUYECKUE BOJIHbL
Tema 3. Hzmepenue snepeuu 31eKkmpomMacHUmMHbIX 60JH

Tema 4. Cynepnosuyusi 21eKmMpoMAacHUMHbBIX 8OIH

Tema 5. Pacnpocmpanenue ceema 8 u30mponHot cpeoe

Tema 6. Ompadicenue u nperomieHue ceema Ha epanuye pazoena 08yx
cpeo

Tema 1. Hnmepghepenyus ceema

Tema 8. Pacnpocmparnenue ceema 8 AHU30MpPONHoU cpede

Tema 9. JJludppaxyus ceema

Tema 10. I'onocpaghus

Tema 11. I'eomempuueckas onmuka

Pa3znen V. 15 Cp

Pu3nka aTOMOB ¥ aTOMHBIX SIBJICHHH

Tema 1. Beeoenue. Keanmosas onmuxa

Tema 2. Knaccuueckue mooenu amoma

Tema 3. Kopnyckynsipno-601H0601 0Yaiusm MUKPOOObLEKMOB

Tema 4. Ypasnenue lllpeouncepa

Tema 5. Dnexkmpon 6 amome 6000pooa

Tema 6. Muozosnekmponnvle amomol

Paznen VI. 15 CP
Du3nKa aTOMHOI0 S/IPa U YaCTHII

Tema 1. Amommsie cucmemul

Tema 2. Amomnoe s10po

Tema 3. Paouoaxmugnocmuo

Tema 4. Bzaumooeiicmsue wacmuy u3nyyeHus ¢ 6eujecmeom
Tema 5. HoepHuvie peaxyuu

Tema 6. Dnemenmapnvle yacmuybl

5.3. Buabl u ¢opmbl MHCbMEHHBIX PadoT, MPeIyCMOTPEHHbIX NMPH OCBOEHHMH AHCHUILIUHBI
(Moay.Jis1), BHINOJIHsIEMbIe 00y4AIOLMMHUCS CAMOCTOSITEILHO

[IporpamMMoii He mpenycMaTpuBaeTCsl BBIIOJHEHHE KYPCOBBIX WM KOHTPOJIBHBIX padoT Mo
muciumuinHe. OgHaKko, MO YCMOTPEHHUIO MpernojaBareis WM MO NpockOe CTYAeHTa, CTYACHT MAJis
MOBBIIIEHUS CBOEH OLIEHKHM MMEET MPABO B3ATh JOMOJIHUTENbHYIO TUCBMEHHYIO paboTy, BBITOIHAEMYIO
BHE ayiuTOpHO. PaboTa MOXeT HOCUTh XapakTep TecTa, A0KiIaaa, pedepara u T.1.

O0mue TpeboBaHusi odopmiieHHsT KYPCOBO# padoThl/mokjana/pedepara/KOHTPOJILHOI
padoThI

Joknan/pedepar BBINOIHIETCS Ha JUCTax mucueil Oymaru ¢gopmara A-4 B Microsoft Word;
oobem: 5-10 crpanui Tekcra i Aokiana, 10-15 ctpanun Texcta ans pedeparta (IPHIOKEHUS K
paboTe He BXOAT B ee 00beM). Pazmep mpudra — 14; uareppan
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— 1,5; ¢ Hymepanueil cTpaHull CBepXy CTpaHMIIbI IMOCepenHe, a03alHbIi OTCTYN Ha pacCcTOSHUU 2,25
CM OT JIeBOMl rpaHulbl moysi. B TekcTe o00s3aTeNbHBI CCHUIKM Ha MEpBOMCTOYHHKHU. KomumuecTBo
HMCTOYHUKOB: HE MEHEe 5-8 pa3NuYHBIX HCTOYHUKOB JJIs JOKIIana, He MeHee 8-10 mns pedepara.

Bce dhopmyiibl, emuHUIBI H3MEPEHUH, pacueThl IPUBOAATCS U BEAYTCS B CUCTEME
CH.

[Tpu oopmaennn paboThl COOITIOAAIOTCS OIS

neBoe — 25 mMm; npasoe — 10 Mm; HikHEee — 20 MM;

BepxHee — 20 MM

- Odopmienue Tadamm:

- Tabmuupl TPUMEHSAIOT AJIs JIydlled HarjisgHOCTH M YJOOCTBAa CpaBHEHHUS IOKa3aTeneil.
Hazpanue TaOmuIpl, Npu €ro HaJIM4YUH, JOJDKHO OTpa)kaTh €€ CoJiep:KaHue, ObITh TOYHBIM, KPaTKUM.
HazBanue Tabnuipl cieayeT moMeniarh Haj Tabaumen ciueBa, 6e3 ab3alHoro OTCTyna B OAHY CTPOKY C
€€ HOMEPOM Yepe3 TUPE.

- IIpu nmepeHoce yacTu TaOIUIBI HA3BaHKUE MOMEIIAIOT TOJIBKO HAJl IEPBOM YaCThIO TaOJIUIIBI,
HUKHIOIO TOPU30HTAJIBHYIO YEPTY, OTPAHUYHMBAIOIIYIO TAOIUILy, HE TIPOBOJSAT.

- Tabnuiy crnemyer pacroyiaratb B 0T4€TE HEMOCPEACTBEHHO MOCIE TEKCTa, B KOTOPOM OHA
YIIOMUHAETCS BIEPBbIE, WM Ha CIEAYIOLIEH CTpaHuUIIE.

- Ha Bce Tabmuiisl JOomKHBI OBITH cChUIKH B pedepare. [Ipu ccplike cienyer nucaTth ClIOBO
«Tabinia» ¢ yKa3aHUEeM ee HoMepa.

- OdopmiieHre WILTIOCTPALMIA:

Nnmroctpanmu  (uepTexu, TpaduKH, CXEMbl, KOMIIBIOTEPHBIC pacCleyaTKH, JAUarpaMMbl,
(OTOCHUMKH) cleAyeT pacrojaratb HEMOCPEICTBEHHO IOCNe TEKCTa, B KOTOPOM OHU YIIOMHUHAIOTCS
BIIEPBbIE, WM HA CIEAYIOUIEH CTpaHHULIE.

Nnnroctparuu MoryT ObITh B KOMITBIOTEPHOM MCIIOJIHEHUHU, B TOM YHCJIE U I[BETHHIE.

- Ha Bce minmtocTpanuu J0JKHBI OBITH JaHbI CCHUIKU B pedepare.

WnmrocTparyn, 3a HCKIIIOYSHUEM HILTIOCTPALMN TPUIIOKEHHUH, CIIelyeT HyMepoBaTh apaOCKIMH
uudpamMu CKBO3HOM Hymeparuei.

- Ecnu pucyHok ofuH, To OH 0603HadaeTcs «PucyHok 1». CioBO «pUCYHOK» U €TO
HaMMEHOBAaHME PacIoaraloT NOCEPEeINHE CTPOKH.

- Jlomyckaercs HyMepoBaTh WIIIOCTpAallUM B TIpeaenax paszaena. B aTom ciiyyae HOMep
WJUTFOCTPAIIMM COCTOUT M3 HOMEpa pazjiesa U MOPsIKOBOrO HOMEpPa WILTIOCTPAIUH, Pa3AeICHHbIX TOUKOM.
Hanpumep, Pucynoxk 1.1.

- Mnmoctpanuu, npu HE0OX0IMMOCTH, MOTYT UMETh HAMMEHOBAHUE U TIOSICHUTEJIbHBIC JTaHHbBIC
(mogpucyHounslii Tekct). CioBo «PHCYHOK» M HaMMEHOBaHME IIOMEUIAIOT IMOCJE MOSCHUTENbHBIX
JaHHBIX U paclojaraoT cieayrmuM oopa3zom: Pucynok 1 — Cxema kapThl caifta.

- MnmiocTpaiud  KaXJI0TO TMPUIOKEHHs 0003HAYAIOT OTIEIbHOW HyMepanuend apaOCKuMu
udpamu ¢ nodaBieHueM nepen udpoit o6o3nadenus npunoxenus. Hanpumep, PucyHok A.3.

- IIpu ccplikax Ha WIUIIOCTpPALMM CIEAYyeT MHCATh «.. B COOTBETCTBUM C PUCYHKOM 2» IpH
CKBO3HOM HYMEpAIIUHU U «... B COOTBETCTBUHU C PUCYHKOM 1.2» mpu HyMepaiuu B pejenax paszena.

- IIpnitoskeHus

- Ipunoxxenue opopMIISIFOT KaK MPOAOHKEHNE JAHHOTO JJOKYMEHTa Ha OCIEAYIONIUX €ro
JIUCTaX WIN BBIYCKAIOT B BUJIE CAMOCTOSITENIbHOTO IOKYMEHTA.

- B Texcre mokymeHTa Ha BCE MPUIIOKEHHS JODKHBI OBITh JaHbl CChUIKU. [IpunokeHus
pacrnojaraloT B TMOPSAJKE CCBUIOK Ha HHUX B TEKCTe JOKYMEHTa, 3a HCKJIIOYEHHEM CIIPaBOYHOTO
npuioxxenus «bubmuorpadus», KOTOPOe pacmonaraT MOCIETHUM.

- Kaxxioe npuiiokeHue ciielyeT HauuHATh C HOBOM CTPAHMIIBI C YKAa3aHUEM HaBEpXY MOCEepeIuHe
cTpaHullbl cioBa «lIpunoxxenuey, ero 0003Hau€HUs U CTETICHU.

- TIpunoskeHue T0KHO UMETh 3ar0JI0OBOK, KOTOPBINA 3aITUCHIBAIOT CHMMETPUYHO OTHOCHUTEIHHO
TEKCTa C MPONUCHON OYKBBI OT/IEIIbHOM CTPOKOH.

- IIpunoxkenuss 0003HA4ArOT 3aryiaBHBIMH OyKBaMH pycckoro aindasuTa, HaumHas ¢ A, 3a
UCKITIOYeHHEM OYKB E, 3, IZ, 0, Y, b, bl, 'b. ITocne cnopa «IIpunoxenue» cieayer OykBa, 0003HaUarOIas
€ro MOCJIE10BATEIBHOCTD.
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- JlomyckaeTcsi 0003HaueHUE MPHIIOKEHUH OyKBaMU JIATHHCKOTO alihaBUTa, 32 UCKIIOUCHHEM
oyks [ u O.

- B ciy4ae mosHOTro HCcnoinb30BaHus OYKB PYCCKOTO M JJATUHCKOTO aI(aBUTOB JIOITYCKACTCS
0003HaYaTh MPUIIOKEHUS apaOCKUMH HUPPaMU.

- Ecin B 1oKyMeHTe OJHO MpuiiokeHHe, oHO obo3Hauaetcs «lIpunoxenne Ay». Teker kaxaoro
NPWIOKEHHS, TP HEOOXOIMMOCTH, MOXKET OBITh pa3feieH Ha paslelbl, MOApa3/eNbl, MyHKTHI,
HOJITYHKTBI, KOTOpbIe HYMEPYIOT B Ipelesax KakAoro npuiokeHus. Ilepen HomepoMm CTaBHUTCS
0003HAYEHHE ATOTO MPHIIOKEHHS.

- IIpuno>xeHust TOJKHBI UMETh OOIIYI0 C OCTabHON YaCThIO IOKYMEHTa CKBO3HYIO HYMEpaIHIO
CTpaHHUII.

IIpencrasienue.

ITucemenHas pa60Ta JOJDKHa OBITE IpeacTaBICHa B ABYX BHAAX: [ICHATHOM U 3JICKTPOHHOM.

6. OGPA3OBATEJIbHBIE U UTHO®OPMALIMOHHBIE TEXHOJIOI'MA
6.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHM

Tabdauna S . O0pa3oBaTe/bHbIE TEXHOJOTHH, HCIIOJIb3YyeMble MIPH Pean3alui Y4eOHbIX 3aHATHI

Paszpnen, Tema ®dopma yueOHOro 3aHsATHUS
JTUCIUILTAHBI (MOJTYJIS) Jlexuust [TpakTudeckoe Jlaboparopuas
3aHATHE, CEMHHAP pabota
Paznen |. Hnmepaxmusnvie He Mexanuxa
PDusniecKne 0CHOBbI nekyuu,; I pynnogvie npeoycmMompeHo
MeXaHUKH duckycecu;
Tema 1. Bsedenue. Peer
Tema 2. Kunemamuxka. . .
education/pasHuiii
Tema 3. JJunamuxa.
obyuaem pagHozo
Tema 4. 3axonvl coxpanerusi.
Tema 5. Mexanuxa cniownvix
cpeo
Tema 6. Konebanus
Tema 1. Pensmusucmckas
Mexaumuxa
Paznen Il. HnmepaxmusHvle He Monexynapnas
Mouekyasipuasi pu3nKa u nexyuu, I pynnogvie | npedycmompeno | ¢usuxa
TEPMOIMHAMHKA ‘)Fb)‘c’{y ccuu,
eer
Tema 1. Beeoenue . .
> education/pasnusiii
Tema 2. Ochosbl MonekynspHo- oByuaem pagnoeo
KUHemuyeckou meopuu
Tema 3. Dnemenmul ¢usuueckou
KUHemuKu
Tema 4. nemenmuoi
MmepMOOUHAMUKU
Tema 5. Bzaumooeticmaue
MOJNEKYNL 8 2a3aX U HCUOKOCHIAX
Pazpnean Il1. Humepaxkmusnvle He Onekmpuuecmeo
JJ1eKTPHYECTBO M MArHETH3M nexkyuu, I pynnosvle npeoycmMompeHo
Tema 1. Beeoenue duckyccuu;
; ema é gﬂekmpocmambfxa Peer
ema S. Lmayuonaproi education/pasmwiii
INeKMPUHECKULL MOK
obyyaem pagHoco
Tema 4. Ilons osudicywuxcs
3aps008
Tema 5. Macnummnoe none
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cmayuoHapHoco moka

Tema 6. dnekmpomacnumnas
UHOYKYUSL U OCHOBbI MEOPUl
INEKMPOMASHUMHO20 NOJIsL

Tema 7. Keazucmayuonapmole
ABNICHUSL 8 INEKMPUHECKUX Yensax

Tema 8 dnexmpomaznummsie
KO1e0aHUs U nepemenHblil
9NEeKMPUECKULL MOK

Tema 9. dnexkmpomacnumuvie
B0JIHbL

Tema 10. Cmamuueckue nois
seujecmeae

Tema 11. Dnekmpuueckue moxu
8 8aKyymMe U 8 pa3IUYHbIX Cpeoax

Tema 12. Dnemenmul puzuxu
n1a3Mbol

Pazgean V.
OnTuka

Tema 1. Beeoenue

Tema 2. Dnexkmpomacnummnole
be2ywue MoHoXpomamuyecKue
B0JIHbI

Tema 3. U3mepenue snepeuu
9NEeKMPOMASHUMHBIX 80JIH

Tema 4. Cynepnozuyus
9NEeKMPOMASHUMHBIX 80JIH

Tema 5. Pacnpocmpanenue
ceema 8 U30MpPONHOU cpeoe

Tema 6. Ompasicenue u
npenomienue ceema Ha epanuye
pazoena 08yx cpeo

Tema 7. Unmepepenyus ceema

Tema 8. Pacnpocmpanenue
ceema 8 aHU30MpPONHOU cpede

Tema 9. Jugppaxyus ceema

Tema 10. I'onoepaghus

Tema 11. I'eomempuueckas
onmuxa

Humepaxkmuenvie
nexyuu, I pynnoswvie
ouckyccuu;
Peer
education/pasHulil
obyuaem pagHoco

He
npeoycmMompeHo

Onmuxa

Paszgea V.
dDu3uka aTOMOB M ATOMHBIX
AIBJCHUH

Tema 1. Beeoenue. Keanmosas
onmuxa

Tema 2. Knaccuueckue mooenu
amoma

Tema 3. Kopnyckynapmo-
B0IHOBOU 0YANUZM
MUKPOOOBLEKMOB

Tema 4. Ypasuenue Illpeounzepa

Tema 5. Dnexmpon 6 amome
6000p00a

Tema 6. Muozosnexmponnvie
amomol

Hnmepaxmusnvie
nexyuu; I pynnogule
ouckyccuu;
Peer
education/pasHulil
obyuaem pasHo2o

He
npeoycCMOmpeHo

Amomnas
Quzuka
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Pa3znen VI. Humepaxmuenvle He AHoepnas
Du3uKa aTOMHOTO SI/IPa U nexyuu; I pynnogvie | npedycmompeno | ¢usuxa
YACTHUIL ouckyccuu;

Tema 1. AmomHvle cucmemol Peer

Tema 2. Amommnoe 50po education/pagHbii

Tema 3. Paouoaxmusrnocmso obyuaem pagHo2o

Tema 4. Bzaumooeticmsue
yacmuy u3ny4enus ¢
sewecmseom

Tema 5. Hoepuvle peaxyuu
Tema 6. Dnemenmapnule
yacmuyvl

6.2. UnopManmoHHbIEe TEXHOJIOTHH

[Tpu usyuenun aucuuiuivHbl «lIpoekTupoBaHHE 1IEXOB M YYaCTKOB CBAPOYHOI'O IPOU3BOCTBY
UCIIOJIb3YETCsl CUCTeMa yrpaBieHus oOyuenuem Ha tuiatdopme Moodle, coznannas B AcTpaxaHCKOM
rocygapctBeHHoMm  yHuBepcutere (AI'Y) ¢ 2012 roma. Ona mnpenocTaBisieT BO3MOXKHOCTH
KpPYTJI0CYTOYHOIO JAOCTyNa K pecypcam (yuyeOHBIM MaTepuanaMm) Kypca, Ha KOTOpbIe MOAMKUCAH CTYICHT,
€ro MHTEPAaKTUBHBIM JIEUCTBUSAM (HE3aBUCUMO OT MECTOHAXOXKJIEHHUs), a MpenojaBaTesiiM — Iiaropmy
JUIS  ONEPAaTUBHOTO OOHApPOJOBaHMUS BBICTABISIEMBIX OIICHOK, BAXKHBIX COOBITUH W WACH, UId
WHGOPMHUPOBAHUS CTYJEHTOB 00 M3MEHEHHUsX B yueOHOM mporecce. [lo m3ydaemoil aucuuIuiiHe Ha
BbIOpaHHON MaTdopMe pa3MeIIeHbl 3aJaHus g MPAKTUYECKUX 3aHSATHI, KOHTPOJIbHBIE U TECTOBBIC
3aganusd. [lmardopma MO3BONISET peaNnM30BHIBATH KaK OOYYaIOMIMA, TaK M KOHTPOJIBHBIA PEKUM
BBITIOJTHEHUS 33/I1aHUH.

Takxe KaKk UCTOYHUK MH(POPMAIIUHU IIUPOKO UCIOB3YIOTCS JIEKTPOHHbIE YIEOHUKHU U pa3Iu4HbIe
CalThl KaK Ha JIOTOBOPHOM OCHOBE (CMOTpH 1. 6.3), TaKk U HAXOJAIINECS B CBOOOHOM JJOCTYIIE.

6.3. IIporpammHoe oOecnedyeHue,
U UH(GOPMANIMOHHBbIE CTIPABOYHBIE CHCTEMBbI
6.3.1. IlporpamMmmHoe o0ecnieyeHne

coBpeMeHHbIe MpodecCHOHAIBHBbIE 0a3bl JaHHBIX

HaumenoBanue NMporpaMmMHoOro

Ha3Hauyenune
odecrneyeHHus

Adobe Reader [Tporpamma aj1si IPOCMOTpPA ANEKTPOHHBIX TOKYMEHTOB

[Tnardopma TUCTaHIIUOHHOTO O0YUEHHS

LMS Moodle

BuprtyanbsHas obGyuatomias cpeaa

Mozilla FireFox

bpaysep

Microsoft Office 2013,
Microsoft Office Project 2013, Microsoft
Office Visio 2013

[Taket oucHBIX TporpamMm

7-zip

Apxuarop

Microsoft Windows 7 Professional

OHCpaHI/IOHHaH CHUCTECMA

Kaspersky Endpoint Security

CpencTBo aHTUBHPYCHOMW 3aIUTHI

Google Chrome

bpaysep

Notepad++ TeKkCTOBBIN peaaKTop
OpenOffice [TakeT o(uCHBIX TpOrpamMm
Opera Bpayzep

Microsoft Security Assessment Tool.
Pexxum nocryma:
http://www.microsoft.com/ru-

[Tporpammer asis nHGOPMAITMOHHOM 6€30TTaCHOCTH
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HaumeHoBaHMe MPOrpaMMHOI0
Ha3znauyenmue
ob0ecrneyeHust

ru/download/details.aspx?id=12273 (Free)

Windows Security Risk Management

Guide Tools and Templates. Pexwim

noctyna: http://www.microsoft.com/en-

us/download/details.aspx?id=6232 (Free)

1C: Ilpennpusitue 8 CucreMa aBTOMaTU3alUU JAESITEIbHOCTH HA NIPEIPUITUN

VLC Player MenuanpourpbiBaTellb

Microsoft Visual Studio Cpena pa3paboTKu

VVMware (Player) [IporpaMMHBII IPOIYKT BUPTyAIU3ALMH OMEPAIMOHHBIX
CHCTEM

Far Manager DaiIOBbI MEHEIKED

Maple 18 Cucrema KOMIIBIOTEPHOH aJireOpbl

WinDjView [Tporpamma myist mpocMoTpa ¢aiinos B opmare DIV u
DjVu

6.3.2. CoBpemeHHble npodeccHOHATIbHBIE 0a3bl JAHHBIX U MHGOPMALMOHHbIE CIIPABOYHbIE
CHCTEMBI

Haumenosanue cogpemennvix npogeccuoHanbHuix 6a3 OaHHbIX,
UHPOPMAYUOHHBIX CHPABOUHBIX CUCTEM

YHuBepcaabHas CIPaBOYHO-UH(OPMAIIMOHHAS IMOJHOTEKCTOBas 0asza JaHHBIX MEPUOIUYCCKUX H3JTaHHUMA
000 «MBUC»

http://dlib.eastview.com

Ums nonvzosamens: AstrGU

llaponv: AstrGU

DNeKTPOHHBIE BEPCUH NMEPUOINUECKUX U3/IaHUH, pa3MelIEHHbIE Ha caliTe HHPOPMAIIMOHHBIX PECYPCOB
www.polpred.com

OnextpoHHbli Katanor Hayunoii 6udanorexu AI'Y Ha 6aze MARK SQL HITIO «Mupopm-cuctem»
https:/library.asu.edu.ru/catalog/

OnexTpoHHbIN Karanor «Hayunsle xypHansr AI'Y»
https://journal.asu.edu.ru/

KopnopatuBHbiii mpoekT Acconuanuy peruoHanbHbIX OuOIMoTeuHbIX KoHcopuuymMoB (APBUKOH)
«MexpernoHaibHas aHanuTuueckass pocnuch crareit» (MAPC) — cBomHas 6a3a NaHHBIX, cojeprKarias
MOJIHYIO aHaNIUTHYecKyto pocnuch 1800 Ha3BaHUM KypHAJIOB MO Pa3HBIM OTPACISAM 3HAHUN. YYAaCTHUKU
MIPOEKTA MPETOCTABISAIOT APYT IAPYTY SJIEKTPOHHBIE KOTUU OTCKAaHUPOBAHHBIX CTaTel U3 KHUT, COOPHHUKOB,
KYpHAJIOB, coiepKaluxcs B GoH1aX UX OUOIHOTEK.

http://mars.arbicon.ru

CnpaBounas npaBoBas cucreMa KoncynpsranTl [nroc.

ConepXuTcsi OrpOMHBIM MacCHB CHpPaBOYHOM MpaBOBOM HHGOpPMALMU, POCCUHCKOE M PErHOHaJIbHOE
3aKOHOAATENbCTBO, CYACOHYIO MPaKTUKY, (PMHAHCOBBIE U KaJPOBbIE KOHCYJIbTAllMU, KOHCYJIbTALUHU IS
OIOJDKETHBIX  OpraHM3alUii, KOMMEHTApHUHM 3aKOHOJAATENbCTBA, (OPMBI  JOKYMEHTOB, IPOEKTHI
HOPMAaTUBHBIX MPAaBOBbIX aKTOB, MEXIYHApOJHbIE MPABOBbIE aKThl, IPABOBHIE AKThl, TEXHUUYECKHE HOPMBI
U TIpaBUJIA.

http://www.consultant.ru



http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://dlib.eastview.com/
http://www.polpred.com/
https://library.asu.edu.ru/catalog/
https://journal.asu.edu.ru/
http://mars.arbicon.ru/
http://www.consultant.ru/
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7. DOHJA ONEHOYHbIX CPEACTB IJs NPOBEJEHUS TEKYIHIEI'O KOHTPOJISA
U IIPOMEXYTOYHOM ATTECTAIIMM 11O JUCIHUATILJIMHE (MOJY.JIIO)

7.1. IlaciopT ¢oH/Ia OLIEHOYHBIX CPEACTB

[Tpu npoBeeHNH TEKYLIEro KOHTPOJIS U MPOMEKYTOYHON aTTECTAllMK MO TUCHUIUIMHE (MOIYIIIO)
«Dusnkay mnposepseTcss cHOPMHUPOBAHHOCTh y OOYYAIONIMXCsS KOMIIETEHIMH, YKa3aHHBIX B paszzaene 3
HACTOAIIEH MNporpaMMbl. DTamHOCTh (OPMHUPOBAHMS JAHHBIX KOMIIETEHIMH B IPOILIECCE OCBOCHUS
00pa30BaTeNbHON MPOTPaMMBbI OTPEACIISETCS MOCIEeIOBATEILHBIM OCBOCHHUEM JUCIMILINH (MOIyJIeH) H
MPOXOJXK/ICHHEM TMPAKTUK, a B TIPOLECCE OCBOCHUS TUCHUILIMHBI (MOYJIs) — TOCIENOBATEIbHBIM
JOCTHKEHUEM PE3YJIbTATOB OCBOEHUS COJIEPKATEIILHO CBSI3aHHBIX MEXTy COO0 pa3/iesioB, TEM.

Ta6auna 6. CooTBeTcTBHE pa3/iesioB, TeM IHCHUIJIMHBI (MOAYJisl), Pe3yJbTATOB OO0y4YeHUsl MO
aucuunanHe (MOIYyJ10) U OIEHOYHBIX CPEICTB

Koa xonTponupyemoi
KOMITETCHITHH
(KOoMTIETEHITNI )

Paznea I. OIIK-4, OIIK-11 Bomnpocsr mist
dDu3nyecKkne 0CHOBbI MEXaHUKH cobecenoBaHus

Tema 1. Beeoenue.

HaunmenoBaunue
OIIEHOYHOTO CPEJICTBA

KoHTtponupyemslii pasziei, TeMbI
JTUCIUTIIUHBI (MOYJIs)

Tema 2. Kunemamuxka.

Tema 3. Jlunamuxa.

Tema 4. 3axonvl coxpaneHus.

Tema 5. Mexanuka cniowHbvlx cpeo

Tema 6. Konebanus

Tema 1. Penamusucmcekas mexanuxka

Pasznea Il. OIIK-4, OIIK-11 Bomnpocsr qist
MouJiexkyasipuas puzuka u co0eceoBaHus
TEePMOAMHAMHUKA

Tema 1. Beeoenue

Tema 2. OcHogvl MoneKyIapHO-
KUHemuyeckou meopuu

Tema 3. Dnemenmul ¢usuueckou
KUHemUKU

Tema 4. Dnemenmol
MepMOOUHAMUKU

Tema 5. Bzaumooeticmsue MoneKy.1
8 2a3ax U HCUOKOCMSAX

Pasznen 1. OIIK-4, OIIK-11 Bomnpocsr qist
DJIeKTPUYECTBO M MATHETH3M cobece0BaHNUs

Tema 1. Beeoenue

Tema 2. Dnekmpocmamuxa

Tema 3. Cmayuonapmwiii
2JIeKMPULECKUU MOK
Tema 4. I[lons osudicywuxcs 3apsoos
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Tema 5. Macnumnoe none
CMAYUOHAPHO20 MOKA

Tema 6. dnekmpomacnumnas
UHOYKYUSL U OCHOBbL MEOPUU
NEKMPOMACHUMHO20 NOJIs

Tema 7. Keazucmayuonapmole
SABNICHUSL 8 INEKMPULECKUX Yensax

Tema 8 dnexmpomaznummsie
KONeOaHus U nepemMeHHbll
NeKMPUUECKULL MOK

Tema 9. Dnexkmpomaznummsie 80HbL

Tema 10. Cmamuueckue nois 6
seujecmee

Tema 11. Dnekmpuueckue moxu 8
8aKyyMe U 8 PA3IUUHBIX CPeOax

Tema 12. Dnemenmul puzuxu niasmol

Paszgea 1V.
Onruka

Tema 1. Beeoenue

Tema 2. DnekmpomazHummobie
bezywue MOHOXpoMamuyecKue
80JIHbL

Tema 3. H3zmepenue suepeuu
97IeKMPOMASHUMHBIX BOJIH

Tema 4. Cynepnoszuyusi
9NEeKMPOMASHUMHBIX 60JIH

Tema 5. Pacnpocmpanenue ceéema 6
U30MPONHOU cpede

Tema 6. Ompasicenue u nperomnerue
ceema Ha epanuye pazoena 08yx cpeo

Tema 1. Unmepghepenyus ceema

Tema 8. Pacnpocmpanenue ceema 6
AHU30MPONHOIU cpede

Tema 9. JJuppaxyus ceema

Tema 10. I'onoepagusa

Tema 11. ['eomempuueckas onmuxa

OIIK-4, OIIK-11

Bompocs! nis
cobecel0BaHus

Pasznea V.
dusuka aToOMOB M AaTOMHBIX
AIBJICHUH

Tema 1. Beeoenue. Keanmoesas
onmuKa

Tema 2. Knaccuueckue mooenu
amoma

Tema 3. Kopnyckynsipno-601Ho601u
0Yanu3m MUKpooOekmos

Tema 4. Ypasuenue lllpeouncepa.

OIIK-4, OIIK-11

Bomnpocsr qis
cobecenoBaHus
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Tema 5. Dnekmpon 6 amome
68000p00a

Tema 6. Muozosnexmponnvie amombi

Pasznea VI. OIIK-4, OIIK-11 Bomnpocsr qis
DuU3HKA AaTOMHOIO0 S/IPAa M YACTHII cobecenoBanus
Tema 1. Amommnwvie cucmemwi

Tema 2. Amomnoe s0po

Tema 3. Paouoaxmugnocms

Tema 4. Bzaumooeticmsue uacmuy
UBTYYUEeHUS C BeUeCmB8oM
Tema 5. Hoepnuvie peaxyuu

Tema 6. Dnemenmapnvle yacmuybl

Jlyis onleHMBaHMSI PE3yJIbTATOB OOYYCHHSI B BHJC 3HAHWH NMPU M3YUYCHHUH TUCIUILUIMHBI «Du3uka
HCIIOJIB3YIOTCH CIICAYIOIIUEC TUIIbI KOHTPOJIA:

- TECTUPOBAHUE;

- HTHAMBHUAYaJIbHOE coOeceoBaHue (OIpoc)

- YCTHBII OTYET B KOMAH/IE 110 BBITIOJHEHHBIM MIPAKTUYECKUM PaboTaMm.

TecToBble 3aiaHUsl OXBATHIBAIOT COJEPKAHHME BCETO MPONIACHHOrO MaTepuasia. VHIAMBHIyaIbHOE
cobeceloBaHUE MPOBOJAUTCS IO pa3pabOTaHHBIM BOMpPOCAaM IO KOHKpPETHOW Teme. I[lucbMeHHas
MpakTh4yeckas padoTa TMPOBOAMTCS B COOTBETCTBHM C METOJUYCCKUMHU DPEKOMCHIAIMSIMH 110 €¢
BbIMonHeHWI0. [lo 3aBepuieHuu mpakTHUEeCKOH pabOThl CTYIEHThl TOTOBAT YCTHBIE OTBETHI Ha
KOHTPOJIbHBIE BOTIPOCHI.

Jl11s olleHWBaHUs pe3ylbTaToOB 00y4eHHUs B BUJIC YMEHUIl U BJIAJEHUH HCIIOIB3YIOTCS CIEAYIOIINe
THUTIBI KOHTPOJIS:

- mpaktuueckue padotsl (ganee — [1P), BkiIrogaromue oaHy WM HECKOIBKO MPAKTHYECKHUX 3aJaHUI
B BUJIE KpaTkoil (GOpMyIHUPOBKHU NEHCTBHUI (KOMILIEKCa NEHCTBUI), KOTOpPBIE CIEAYET BBIOIHUTH, WU
OTMCaHUe Pe3yabTaTa, KOTOPBIA HY>KHO MOTYYHTh.

7.2. Onucanue noxkasareneil M KPHUTEPHEB OLCHUBAHHMSA KOMIICTCHIHH, ONMMCAHHME IIKAJ
OLICHUBAHUSA
Tabéanna 7 — Iloka3aTe/n ONeHNBAHUS Pe3yJIbTATOB 00y4YeHHs B BH/Ie 3HAHUI

IMxana
Kpurepuu oniennBanus
OLICHHUBaHUS
JEMOHCTPHUPYET TIIYOOKOE 3HAHHE TEOPETUUYECKOTOo MaTepuaia, YMEHHE
5 000CHOBAaHHO M3JIaraTh CBOM MBICIIH 1O 00CYKaeMbIM BOIIPOCAM, CIIOCOOHOCTh
«OTIIMYHO» | MOJIHO, MPABWIBHO W apryMEHTUPOBAHHO OTBEYaTh HAa BOIPOCHI, MPHUBOAUTH
IIPUMEPHI
4 JIEMOHCTPHUPYET 3HAHUE TEOPETUUYECKOr0 MaTrepualia, €ro IMOCIeI0BaTeIbHOE
«XOpOIION U3IIOKEHUE, CIOCOOHOCTh TPUBOIUTH MPHUMEPHI, AOMYCKAeT €IUHUYHBIC
OImMOKH, HCTIPABIIIEMbBIC TTOCJIC 3aMEYaHUS TIPETIOIaBaTeIs
3 JEMOHCTPUpPYET  HEmojHoe, (parMeHTapHoe  3HAHHE  TEOPETHUYECKOTO
«YI0BICTBODH Marepuana, TpeOyromiee HaBOIIIMX BOMPOCOB IMPEMOaaBaTelisi, JOMYCKaeT
TeNbHOY CYIIIECTBEHHBbIC OIMIMOKM B €ro HW3JI0KEHUHU, 3aTPyIHSETCS B MPUBEICHUHN
IpUMEPOB U (POPMYITHPOBKE BHIBOJIOB
2 JEMOHCTPHUPYET CYIIECTBEHHBIEC MPOOEIbl B 3HAHUH TEOPETUIECKOT0 MaTepuaa,
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HIkana
Kpurepun onieHnBanus
OLICHUBAHUS
«HEYJIOBJIETBO | HE CHOCOOEH €ro M3JO0XHUTh W OTBETUTh Ha HABOJALIME BOIPOCHI
PUTEIBHO» | MPENOoaBaTeNsl, HE MOYKET IPUBECTU IPHUMEPHI
Tab6anna 8 — Ilokasare/n oneHNBaHUS Pe3yJIbTATOB 00yUeHHsl B BH/le YMEHHIl H BJIaJleHUIl
[xana
OUCHHBAMHS Kputepuu onieHnBanus
JEMOHCTPUPYET CHOCOOHOCTh NMPUMEHATh 3HAHHE TEOPETHUECKOro MaTepuana
5 IOPU BBIIOJHEHUM 3aJaHUM, I10CJIEOBATEIbHO U TMPABUIBHO BBIIOJIHIET
«OTIUYHO» | 3a/laHUs, yMEeT OOOCHOBAHHO H3JIaraThb CBOM MBICIU M JeJIaTh HEOOXOAMMBIE
BBIBO/IbI
JEMOHCTPUPYET CHOCOOHOCTh NMPUMEHATh 3HAHHE TEOPETHYECKOro Marepuana
4 IPU BBIIOJHEHUM 3aJaHUM, I10CJIEOBATEIbHO U TMPABUIBHO BBIIOJIHIET
«XOpOIION 3aJlaHus, yMeeT OOOCHOBAaHHO M3J1araTb CBOM MBICIM U JejaTh HEOOXOAUMBIE
BBIBOJIBI, JOMYCKAeT E€JIMHUYHBIC ONIMOKH, HCTPABISIEMBIC IOCIE 3aMEYaHUs
npernoJiaBaTess
3 ZIEMOHCTPUPYET OT/CIbHbIC, HECHCTEMATH3NPOBAHHBIC HABBIKH, WCTIBITHIBACT
«yOBACTBODH 3aTpy[HEHUs] M JONYCKAaeT OLIMOKM INpH BBHINOJHEHUM 3a/laHUM, BBIIOIHSET
TEILHOY 3a/laHue 10 TMOJCKa3Ke IIpernojaBaTeiis, 3aTpyAHseTcs B  (QOpMYJIUPOBKE
BBIBOJIOB
2 HE CII0COOEH MPaBUIIBHO BBIMOJIHUTH 331aHUS
«HEYIOBJIETBO
PUTEIHHOY

7.3. KoHTpoJibHbIE 321aHUsI WJIH WHbIe MATepHaJbl, HeOOX0AUMbIe [Jisl OLEHKH 3HAHWI,
YMeHMii, HABBIKOB U (MJIM) ONIbITA AeSATeIbHOCTH
Bonpocs! 14151 cobece10BaHus IK3aAMEHOB
Tabéanna 9 — IlpuMepsl OLEHOYHBIX CPEACTB ¢ KJIKNYaMH NPABHJIbHBIX 0TBETOB

. Bpems
Ne Tun [IpaBunbHBII p
DopMyIMpOBKA 3aJaHUS BBITIOJTHEHUS
/I | 3a7aHus OTBET
(B MUHYTaX)

VYK-1 CniocoGeH oCyIecTBIATh MOUCK, KPUTHUECKUI aHaiIu3 U CUHTE3 HHPOPMAaLlUU, TPUMEHSTh
CUCTEMHBIN MOJXOJ ISl pEHICHUs TIOCTABJIEHHBIX 3a]a4

1. 3amanne | MexaHuueckoe newxenue. | [IpaBunbHOe  Ha3zBaHUe 80
oTkpeITOoro | CucteMsl orcuera. MarepuanbHas | OnpeaeTeHuid u GopMy
THTA TOYKA. TpaexkTopus. | TEMBbI

[lepememienue u nytb. CKOpOCTh
U yCKOpeHHe. TaHreHIHMaabHOE U
HOpPMaJIbHOE YCKOPEHMUSI.

2. JIBixeHne MmarepuaibHoOil Touku | [IpaBunbHOe Ha3BaHUE 80
Mo OKpyXHOCTH. CBs3b MEXIY | ompenenacHui u Gopmyi
JMHEWHBIMU u YTJIOBBIMU | TEMBbI
XapaKTePUCTHKAMH JBIKCHHSL.

3. IlepBsIit 3aKOH Herotona. | [IpaBunpHOE Ha3BaHMe 80
WueprimanbHbie CUCTEMBI OTCUETa. | ONpeneeHn i u GopMyi
ITpeobOpazoBanus [anunes. | Tembl
[TpuHIMN OTHOCUTEIBLHOCTH.
I'panuib! IPUMEHUMOCTH

KJIACCHYECKON MEeXaHUKH
4, BsaumoneiictBue  Tell. Cuna, | [IpaBuiibHOE Ha3BaHUE 80
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Ne Tun [IpaBunbHBII Bpews
T — dopmynupoBKa 3aaaHUA oTBET BBITTOJIHEHUS
(B MUHYyTaXx)
Mmacca. Bropoii 3akon Herorona. | onpenenenuii u hpopmyin
Nmnynbse (KOJIMYECTBO | TEMBI
JIBVDKCHUS ).
5. Tpernii 3aK0H Hrrotona. | [IpaBunbpHOE Ha3BaHUE 80
N3omupoBanHas cucTeMa | ornpenesieHui u popmy
MaTepuaIbHbIX TeN. 3aKOH | TeMbI
COXpaHEeHHs UMIYJbca. Buabl cun
B MexaHuke. Cuibl yIpyrocru.
Cuibl TpeHus.
6. Cunbl Tarorenus. llentpanbhbie | [IpaBunbHOE Ha3BaHMe 80
cuibpl. ['paBUTAallMOHHOE TIOJIE U | ONpeneNieHUH U GopMyI
€ro HampsbKeHHOCTh. [loje CHilbl | TeMbl
TSDKECTU BOJM3H 3eMITH.
7. [lonstTne o  HeumHepuuansHbIX | [IpaBUIBbHOE Ha3BaHUE 80
cUcTeMax oTcuera. PaGota. | onpenenenuii u popmyn
Pabota TIEpEMEHHOHN CHJIBL. | TEMBI
Momnocts. KoHcepBaTuBHBIE U
HEKOHCEPBATHUBHbIE CHJIBI.
[TorennmansHast »Heprus. Cas3b
MEXIy CHUJIOM M TNOTEHUUAJIbHOMN
SHEPruel U MOTCHUHAIbHOMN
SHEPTUEH.
8. DHeprust ynpyro | [IpaBunbpHOe Ha3BaHue 80
ne(popMHUPOBaHHOTO TeNa. | onpeaeseHuit u popmyn
[Morenmman TPaBUTAIMOHHOTO | TEMBI
OJIst U ero I'pajIeHT.
Kunernueckas nsueprus. Ilosmnas
MeXaHU4ecKass JHEeprus CHUCTEMbI
TeJ. 3aKOH COXPAHEHUS SHEPIUH B
MeXaHUKe. YCIIOBUS PpPaBHOBECHUS
CHCTEMBI.
9. [Tonatue abcomotHO TBepAoro | IlpaBunbHOE Ha3BaHUE 80
Tena. [TocTynarensHoe U | onpezaeneHuit U Gopmyi
BpalaTeIbHOe JBM)KEHHE TeNa. | TEMbI
Yucno creneneir cBobonbl. LleHnTp
uHepiuu (Macc) TBEPIOTo Tena.
10. 1MowmeHT CHUTBI. MowmenT | [IpaBunsHOE Ha3BaHKE 80
WHEPLUH. OcHoBHO# 3aKOH | OIpeaesieHui u popmy
TMHAMUKA BpamaTeIbHOTO | TEMBI
IBIDKEHUs. MOMEHT uMIynbca.
3aKOH  COXpaHEHUsI  MOMEHTa
umnynbca. Kunernueckas sHeprus
Tela  BpAIIAIOMIETOCS  BOKPYT
HETOJIBUKHOMN OCH.
11. [lepuonnueckue nekenus. | [IpaBunbHOE Ha3BaHUE 80
KonebarenbHbie MIPOLIECCHL. | OMpeaeIeHUN U hopMy
I"apmoHmnueckue KoJe0aHUs. | TEMbI
OcHoBHbIE XapaKTePUCTUKU
K0J1e0aTeIhbHOTO JIBUKEHUS:
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Ne Tun [IpaBunbHBII Bpews
T — DopMyIHpPOBKA 3aIaHUS oTBET BBITIOJTHCHHSI
(B MUHYyTaXx)
aMILTATY/IA, daza, 4acrora,
MEPUO]I. YpaBHeHue
TapPMOHHYECKHUX KoJIeOaHuH.
Junamuka TapMOHHYECKUX
KOJIeOaHUH.
12. CBoOoHbBIE kojeOanus. | [IpaBunbHOE Ha3BaHUE 80
KBazuymnpyrue CWJIBL. | omlpeaeneHuit u Gopmy
MareMatuueckuii U (PU3HYECKHI | TEMBI
MAasITHUKMU. Kunernueckas,
MOTEHIIMAIbHAS U MOJIHAsl SHEPTHs
TapMOHHYECKOTO KoJie0aHusl.
I'apmonmnyeckuii OCLUJIIATOP.
3aTyxaromue KOJIeOaHMsI.
BreinyxaeHnbie KoJie0aHusl.
Pesonanc.
13. O6pazoBanue BonH. [IpomonwHbie | [IpaBuabHOE Ha3BaHHME 80

U TIOTIepeyHble BOJHBI. BoiHOBas | omnpenenenuit u Gopmyin
[IOBEPXHOCTb U (POHT BOJIHBL. | TEMbI

[Ipunnun I'rolireHca. YpaBHeHue
IUIOCKOW BOJHBI. JlJIMHA BOJIHBI.
[TpunIMn CYIIEPIIO3ULINH.
KorepeHTHble UCTOUYHUKU BOJIHBI.
Wntepdepennust BomH. Crosume
BosiHbL. [loHsATHE O mUdpakuun
BOJIH. DHEPTHUs BOJIHBI. 3BYK.

14. [TpuHIMn oTHOocuTenbHOCTH | [IpaBunbHOE Ha3BaHKE 80
DOWHIITEHHA. IToctynar 0 | onpeneneHui U Gopmyi
CKOPOCTM CBeTa B  BaKyyMe. | TEMBI
[IpeobpazoBanus JlopeHna u ux

CIIE€ICTBUS. OTHOCHUTEIHHOCTE
MPOMEKYTKOB BPEMEHU MEKIY
COOBITUSIMU. PensgtuBucrckuii

3aKOH  CIIO)KEHUSI  CKOPOCTEH.
Macca, uMIynbC W DHEpPrus B

CHeLMaIbHON TEOpUH
oTHocuTenbHOCTH. [ledexkT Mmacc,
YCTOMYHBOCTh CHCTEMBI

B3aMMOJICHCTBYIOIMX YaCTHII.

[TonHBIM KOMIUIEKT OIIEHOYHBIX MAaTepHalIOB MO IUCUUIUIMHE (MOIYyi0) ((OHI OLIEHOYHBIX
CPEACTB) XpaHHUTCA B DJIEKTPOHHOM BHAE Ha Kadeape, yTBepkiaromeid pabouyio MporpaMmy
JTUCHUIUTMHBL (MOZyJis1), ¥ B LleHTpe MOHUTOpPHHTa U ayAuTa KayecTBa 00yUueHUsl.

7.4. Meroauyeckue MaTepHAaJbl, ONpeAe/sioOlde NPOUeIypPbl OLEHMBAHHMS Pe3yJbTAaTOB
00y4eHMsI M0 JUCHUILINHE (MOIYJII0)

Tadauua 10 — TexHosioruyeckasi KapTa peiTHHIOBBIX 02J1J10B 10 JUCHHUILINHE (MOAYJIIO)

KonuuectBo MakcumanbHoE Cpok
No KonTponupyemsbie .
MEPOTIPUSTHIA KOJIMYECTBO MpeCTaBIIe
n/m MEpPOTPUATHS
/ Ganbl 0amioB HUSA

OcHoBHO 010K
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KomnuectBo MakcumanbHOe Cpok
No KonTponupyembie N
MEPOTIPHUATHHA KOJIMYECTBO peICTaBIe
n/n MEpPOIPUATHS
/ 6anbl 6aioB HUS
1. Komnoksuym 212 20
2. Terpanp ¢ nekusIMu 1/1 4
3. KontponbHas pabora 212 30
Bcero 60 -
Baok 6onycoB
4, OTtcyTcTBUE MPOMYCKOB (JIEKIIHIA,
MPAKTHYCCKUX 3aHATHI) 4
5. | CBOEBpEMEHHOE BBIMOJIHCHHUE 2
3aJaHuN
6. AKTHBHas paboTa Ha 3aHITHUSIX 4
Bcero 10 -
JlonmoaHuTeIbHBIH 0JI0K* *
7. | Oxzamen
Bcero 30 -
UTOroO 100 -
Tadauua 11 — Cucrema mrpados (7151 0IHOT0 3aHATHSA)

Iloka3zartenb

Onosznanue (aBa u 6oee) -2

He roToB K mpakTuuecKoMy 3aHATHIO -2

Hapyrmienne qucIummHe -2

[Ipornycku nekuuii 6e3 yBaXXUTEIbHBIX NIPUYHH

(3a OJTHY JIEKITUIO) -2

[Tporycku MpaKTHYECKUX 3aHATHI 0€3 YBaKUTEIbHBIX TPHUIUH -2

He cBOeBpeMeHHOE BBITIOJTHEHUE 3aJaHHSI -2

Hapymenne TexHuku 6€30MacHOCTH -1

[Tpu nepecnave sk3ameHa (3aueTa) U3 peUTHHIOBOro Oajia CTYAEHTa BBHIYMTAETCS:

- nepBas nepecaada — 5 60auioB
- BTOpas nepecaaya — 10 Ganos

Tadauma 12 — Illkana mepeBoaa pPeMTHHrOBHIX 0A/UIOB B HTOTOBYK) OLIEHKY 3a CeMeCTp

1o AUCUMIIMHE (MOTYJII0)

Cymma 6amioB Onenka no 4-0aJIbHOI 1IKane
90-100 5 (OTIUYHO)
85-89
;g:sj 4 (xopomo) 3auTeHo
65-69 3
60-64 (YAOBIETBOPUTEINBHO)
Huxe 60 2 (HeyIOBJIETBOPHUTEIBHO) He 3auteno
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8. YYHEBHO-METOANYECKOE U UTHOPOPMAIIMOHHOE OBECIIEYEHHE
JUCHUIIVIMHBI (MO Y JIS)

8.1. OcHoBHasi JiuTEpaTypa:

1. Oo6mas duszmka (s 6akanaBpoB): yuebnoe mocodoue / UeproB A.I'., BopoOreB A.A. U3 n-
Bo: KuoPyc, 2017 r., 800 c. https://www.book.ru/book/922169

2. Bopranmoes A.M., AnbikoBa O.M. ®usndecknii nmpakTukyM. MonekynspHas (hu3uka u
TepMOJMHAMUKA. ydeOHOe TmocoOue. AcTpaxaHb: ACTpaXxaHCKUH TOCyIapCTBEHHBIH YHHBEPCHUTET,
W3narenbckuil 1oM «AcTtpaxaHckuil yHusepcurer», 2010. 123 c.

3. Odusnka. Kpatkuii kype : yuebnoe mocodbue / T.M. TpopumoBa. — Mocksa : KuoPyc,
2017. — 271 c. — s GakanaBpos. — ISBN 978-5-406-02576-5. https://www.book.ru/book/922169

4, O6mas ¢wusuka : yaebHoe mocooue / A.A. BopooreB, B.U. Xpomos,A.I'. UeptoB, E.D.
Makapos, P.I1. O3epoB. — MockBa : KuoPyc, 2016. —800 c.—/Ina 6akanaBpoB. — ISBN 978-5-
406-01778- https://www.book.ru/book/922169

5. OcHoBbl (u3uku. BomHOBas W KBaHTOBas onTuka : ydeOHoe mocobue / T.M.
TpobumoBa. — MockBa : KunoPyc, 2016. — 215 c¢. — ISBN 978-5-406-01195-9.
https://www.book.ru/book/922169

6. OcHoBbl (us3uku. Mexanuka : yuebHoe mnocobue / T.U. TpodumoBa. — Mocksa :
KuoPyc, 2016. — 220 c. — ISBN 978-5-406-01192-8. https://www.book.ru/book/922169

7. OcHoBbl (pu3uku. MonekynspHas ¢usuka. TepmoauHamuka : yueOHoe mocobue / T.U.
TpopumoBa. — MockBa : KunoPyc, 2016. — 180 c. — ISBN 978-5-406-01193-5.
https://www.book.ru/book/922169

8. OcHOBBI Qu3uKH. DnekTpoauHaMuKa : yueonoe nocobdue / T.M. TpopumoBa. — Mocksa :

KuoPyc, 2016. — 270 ¢. — ISBN 978-5-406-01194-2. https://www.book.ru/book/922169

9. OcHoBbl (pu3uku. ATOM, aTOMHOE PO U dJIEMEHTApHBIE YacTHUIlbl : yueOHoe mocobue /
T.M. Tpobumoa. — MockBa : KuoPyc, 2015. — 216 c¢. — ISBN 978-5-406-04102-4.
https://www.book.ru/book/922169

10. O6mas ¢usnka. COOpHUK 3a1a4 : YICOHUK / W.I1. [lankapun, A.I1. Kupesuos, C.H.
Ky6apes, C.M. PasunoBa. — Mocksa : KuoPyc, 2015. — 304 c. — ISBN 978-5-406-03937-3.
https://www.book.ru/book/922169

11.  OcHoBbl ¢u3uku. BonnoBas u kBaHTOoBas onrtuka : yuyebHuk / T.M. Tpodumoa. —

Mockga : KnoPyc, 2015. — 224 ¢. — ISBN 978-5-406-04052-2. https://www.book.ru/book/922169

12. Tenecnun P.B. Monexynspuas ¢usuka CII6, M3natenscto: Jlans, 2008. 368c.

13. Tpodumona, T.N. Kypc ¢usuku: Pex. M-Bom obpa3oBanust PO B kauectBe yued. mocod.
IVl MHXXEeHepHO-TexH. cnell. By3oB / T. U. Tpopumona. - 14 u3n. ; crep. - M: Akanemus , 2007. - 560 c.:
puc. - (Bercr. mpog. obpazosanne). - ISBN 978-5-7695-3936-7: 299-00.

14. CagenneB, U.B. Kypc obmieit ¢pusuxu: [B 5-tu 1.]. T. 1. Mexanuka : yue6.mocodue / U. B.
CasenbeB. - 5-¢ u3z. ; uctp. - CII6.; M.; Kpacnonap : Jlans, 2011. - 352 c. : un. - (YueO. 11t By30B.
Croern. aur.). - ISBN 978-5-8114-1206- (O6mwuit); 978-5-8114-1207-5 (T.1) : 480-04.

15. CagenbeB, U.B. Kypc o6mieit ¢usuku: [B 5-t T.]. T. 2. DIeKTpUUeCTBO M MAarHETHU3M :
yueb. mocodue / 1. B. CaBenbeB. - 5-¢ uszn. ; uchp. - CI16.; M.; Kpacaogap : Jlans, 2011. - 352 c. : um. -
(Yaeb. g By3oB. Criert. ut.). — ISBN 978-5-8114-1206-8 (O06mwmit); 978-5-8114-1208-2 (T.2) : 480-04

16. CagenbeB, U.B. Kypc ob6me#t ¢usuku: [B 5-tu T.]. T. 3. MonekynspHas ¢u-3uka u
tepmoanHamuka / 1. B. CaBenbes. - 5-¢ u3n. ; uctp. - CII6.; M.; Kpac-nomap : Jlans, 2011. - 224 c. : un.
- (Vue6. nns By3oB. Crerr. aut.). - ISBN 978-5-8114-1206-8 (O6muit); 978-5-8114-1209-9 (T.3) : 480-
04.

17. Cagenbes, U.B. Kypc o6meit pusuku: [B 5-t1 1.]. T. 4. Bonusl. Ontuka : yue0. nocodue /
. B. Cagennes. - 5-¢ uzn. ; uctp. - CI16.; M.; Kpacaonap : Jlanp, 2011. - 256 c. : wi. - (Yue0. ais By30B.
Cneu. mut.). - ISBN 978-5-8114-1206-8 (O0mmii); 978-5-8114-1210-5 (T.4) : 480-04.

18. CasenpeB, U.B. Kypc o6meit ¢dusuku: [B S5-tu 1.]. T. 5. KBantoBas ontmka. AToMHas
¢usuka. Gusnka TBepaOro Tena. Ou3MKa aTOMHOTO si7jpa M 3JIeMEH-TapHBIX YacTull : y4eO. mocooue / U.


https://www.book.ru/book/922169
https://www.book.ru/book/922169
https://www.book.ru/book/922169
https://www.book.ru/book/922169
https://www.book.ru/book/922169
https://www.book.ru/book/922169
https://www.book.ru/book/922169
https://www.book.ru/book/922169
https://www.book.ru/book/922169
https://www.book.ru/book/922169
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B. CaBenbes. - 5-¢ uszn. ; ucnp. - CI16.; M.; KpacHonap : Jlans, 2011. - 384 c. : un. - (Y4e0. 11 By30B.
Cuoerr. nut.). - ISBN 978-5-8114-1206-8 (O6mwmit); 978-5-8114-1211-2 (T.5) : 480-04.

19. [Munckuii A.A., SABopckuit 5.M. OcHoBbl ¢u3uku: YuebHuk. B 2 1. Tom 1. Mexanuka.
MonekynsapHas pusuka. DnekTpoauHaMuka / [TuHckuit
21.  Casenbes, U.B. Coopuuk BompocoB u 3aaa4 no obmei ¢usuke : Jon. HMC no ¢usuke

M-Ba obOpazoBanus u Hayk PD B kauectBe yueO. mocoO. [jsi CTY-JE€HTOB BY30B, OOydaroluxcs IO
HanpasieHussM 510000 "EcrtectBennsle Hayku u Matemaruka', 540000 "Ilemarornueckue Hayku'",
550000 "Texuuueckue Hayku'" / 1. B. CaBenbeB. - 4-e u3z. - M. : Jlans, 2007. - 288 c. - (Knaccuueckue
3aJla4yHUKH 1 mpakTukymel). - ISBN 978-5-8114-0638-8 : 220-00, 218-00.

22.  Uponos, N.E. 3amaun mo obmeit ¢pusuke: Pexk. HMC no ¢usuke M-Ba obpazoBanus u
Hayku P® B kauectBe y4yeO. mocod. s CTyd. BY30B, ... 0 €CTECTBEHHOHAYYHBIM, MEA. U TEXH.
HarnpasieHusm u crer. / Y. E. Upoxos.. - 12 usn. ; crep. - CII6.: Jlanb, 2007. - 416 c.: puc. - (Knaccuy.
3aJJAYHAKHU ¥ PAKTUKYMBL. YueO. s By3oB. Cren. jmrt.). - ISBN 978-5-8114-0319-6: 248-00.

23.  Bonpkenmreitn, B.C. COopHuMK 3amad mo oOmeMmy Kypcy (QHU3MKU: IS CTYACHTOB
TexHudeckux By30B / B. C. BonbkeHmrelH. - 3-¢ u3a. ; ucnp., nom. -CII16. : Kawxasiid mup, 2004. - 328
c. - ISBN 5-86457-2357-7 : 129-50.

8.2. lonoJIHUTeIbHAS JUTEpaTypa:

1. dusuka: Teopus, peHIeHWe 3aaadv, JEKCUKOH : cmpaBounuk / T.W. Tpodpumosa. —
MockBa : KwnoPyc, 2016. — 315 ¢ — CIIO. — ISBN 978-5-406-00993-2.
https://www.book.ru/book/922169

2. Kypc ¢usuku ¢ mpumepamu pemieHus 3afgad B 2-x tomax. Tom 1 : yuebnuk / T.U.
Tpodpumosa, A.B. ®@upcoB. — Mocksa : KnoPyc, 2015. — 586 c. — ISBN 978-5-406-03800-0.
https://www.book.ru/book/922169

3. Kypc ¢usuku ¢ mpumepamu pemieHus 3agad B 2-X tomax. Tom 2 : ydebnmk / T.U.

Tpodumona, A.B. @upcoB. — Mocksa : KuoPyc, 2015. — 378 c. —ISBN 978-5-406-04428-5.
https://www.book.ru/book/922169
8.3. UnTepHeT-pecypchbl, HEOOX0AMMBbIE [IJIs OCBOEHH S T CHHUIIJIMHBI (MOYJIfA)

Haumenosanue 565C

DJIeKTPOHHO-0nOInoTeunasi cucrema BOOK.ru
https://book.ru

DJIeKTPOHHAasi 0M0/IMoTeKAa «ACTPAXaHCKHMI roCy/1apCTBeHHbIH YHMBEPCUTET» COOCTBEHHOM
resepanun Ha miaargopme IbC «nekTponnsiii YuranbHbii 321 — budaunoTex»
https://biblio.asu.edu.ru

Yuémuas 3anuco obpazosamenvrnozo nopmana AI'Y

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHUE JUCHUIIVIMHBI (MOYJIA)

[Tpu HEOOXOAMMOCTH paboyas mporpamma JAUCHMILTAHBI (MOIYJsI) MOKET OBITh aJanTHpOBaHa
uIsi obecriedeHus 00pa3oBaTeILHOTO MPOIecca WHBAIUIOB M JIMIl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU
3JI0pOBbS, B TOM YHCIIE AJsl O0y4eHHs ¢ IPUMEHEHUEM TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.
Jlnst aTOoro TpedyeTcs 3asBICHUE CTYyJIeHTa (€ro 3aKOHHOTO MPECTABUTENS) U 3aKIIOYEHUE TICUXO0JIOTO-
Menuko-nienarornaeckor komuccuu (IIMIIK).
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