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1. MACIIOPT PABOUYEHN NTPOTPAMMDbI JUCHMATNJIHBI
Tabauua 1.1 OcHoBanue st peajinzatumm JAMCUMTUIAHDI

Koa HanpapjieHusi MOAroTOBKH/ CreUMaibHOCTH 20.03.02
Hanpaenenue noaroroBku/ crneuuaibHOCTDL [Tpupo1000ycTPONCTBO 1 BOJONOL30BAHKUE
YpoBeHb 00pazoBaHus bakanaspuar
["on pa3paboTku/0O6HOBIICHHS 2020
Tabnunua 1.2 CTpykTypa AMCUMILTMHbBI B COOTBETCTBHH € YUEOHLIM NJIaHOM
Buubl yueOHoili paboTbl, BKIIIOUas caMOCTOSTENbHYIO padoTy Dopma o0yHeHHs:
00yUaloLMXCs U TPYAOEMKOCTH JUCUMTLIIHHBI ouHasl O4HO-3a04Has 3a04Has
TpynoemMKOCTb JUCUMILIMHBI BAUCTHBLIX CIMHML 6

AKaNEMHUYECKUX

llacgn Llb
Kownrakrnas pabora, |Ayaurophas NICKIM K 34
uac NPaKTHUECKHe 32

SaHsTHS

nadopaTopHbii 30

NPaKTHKYM

BueayauropHan
Camoctostenbhas paboTa, yac 118
Tabnuua 1.3 Qopmbl KOHTPOIIS AMCUMILIMHBI
Cemectp dopma o0yueHus:
1 popma KOHTpOIs
ouHas OYHO-3a04HAasl 3a0uHas

NEepHOAbl KOHTPOJISI 1,2 cem
DK3aMEH (bl) 2 cem
3auéT (bl) | cem
KypcoBas padora
KYPCOBOW NpPOeKT
MHAMBUAYANbHOE 3a/1aHue (KOHTPOJIbHAs padoTa) 1,2 cem

Tabnuua 1.4 Bujibl camocToste/ibHON padoTbi

Bua camocrositensHoit paboTn By zansarus

Dopma o0yueHus

Tun nepuoja
ouHasl O4YHO-3a04Hasl | 3a04Has
Teoperuueckoe
[Toaroroska K JieKLUUAM Jlexkupmu
o0yueHue 16
[ToaroroBka K npakTHiecKum Teopernueckoe
[Tpakrnueckue
BAHSATUSIM 00yUeHHe 24
[Toaroroska k naboparopHo Teoperuueckoe
JlaGoparopubic "
pabore o0yueHue 24
BbinosiHeHue KOHTPOJIbHOM 5 Teoperuueckoe
Konrponbras
paboThl o0yueHue 28
JK3aMEHALMOHHDbIC
[loaroroska k 3auery Sauer
ceccuu 12
: DK3aMEHALUMOHHBIC
[ToaroroBka K sK3ameHy DK3ameH
ceccuu 14
Hroro 118




2. UEJb OCBOEHUSA JUCHUIIIINHBI

2.1. Uennb u 3232498 OCBOCHMSH [{HCIM b

Liesbio uzyuenns ancumminubl «Ousnicay sBaseTcs Co3aHne y CTY/ACHTOB OCHOR JIOCTATOUHO LIMPOKOI
TCOPETHUECKON NOAIOTOBKHM B 00/1aCTH (DU3KKM, MO3BOIISIOLLCH OPUEHTUPOBATHCS B MNOTOKE HAYUHOMH M
TEXHUYECKOH MHPOPMALIMK K 0DECNEUMBAIOLLCH MM BO3MOIKHOCTD HCMONB30BAHUS HOBLIX (PMU3UUECKMX MPUHLIUIIOB
B T€X 00JIACTSX TEXHUKH, B KOTOPLIX OHU CIICHMAIIM3UPYIOTCS

3aaun OCBOCHUS AUCUMITIMHbL:

1. ®opmupoBatue y CTYJAEHTOB HAYHHOTO MbILUICHUS U COBPEMEHHOIO CCTECTBEHHOHAYUHOTO MUPOBO33PEHHS, B
YaCTHOCTH, MPABMILHOIO NMOHUMAHUS IPAHULL TPUMEHUMOCTH Pa3/IMUHbIX (PU3MUECKUX NOHITHH, 3aKOHOB, TEOPHI;
2. YcBOEHME OCHOBHBIX (DU3MUECKUX SBJICHUI M 3aKOHOB KJIACCHYECKOM M COBPEMEHHOM (PU3MKH, METOOB
bU3HUECKOrO UCCeN0BaHMS;

3. BbipaboTka y CTY€HTOB NPUEMOB 1 HABBIKOB PELUCHHs KOHKPETHBIX 3a1a4 U3 pasHbiX obnacreit husmkw,
MOMOTaOWMX CTYAEHTaM B JaJIbHEHILEM pellIaTh MHMXEHEPHDIC 3a/1auH;

4. O3HaKomaeHH e CTYIGHTOB C COBPEMEHHOM HAayUHOM annaparypoi 1 BbipaboTKa y CTYIEHTOB HAYATbHbIX
HaBbIKOB MPOBE/CHUS DKCICPUMEHTAILHLIX HAYYHbIX HCCICAOBAHMI Pa3IMUHbIX (PU3HUYECKUX SBJICHUN H OLEHKH
MOrpeLIHOCTEHN.

2.2. l'[epellenb NJIAHMPYCMBIX PE3YJLTATOB {)6)"‘lelll/l$l O JUCHMNJIHue (MO)lyJHO), COOTHECCHHbDbIX €
IVIAHHPYEMBIMH pe3yJ/ibTaTaMu 0CBOCHMH Oﬁ[)aSOB&l’l'CJIbHOﬁ HporpaMmmbi

ﬂ,al—lHaﬂ AUCLUIUIMHA HALIC/ICHA Ha (])opMMpor;al—me CHCAYIOWHNX KOMHNETEHLMH (B COOTBETCTBHUMU C yLI66HblM
nJjaHom, yTBep)KIléHHbIM pelx"ropom):

Tabauua 2.1 Kapra gopmuposanns koMnereHiuii no AUCUnmin‘e

Kon u coneparue PaciuundpoBka KOMNETEHUNH 110 KOMIIOHEHTAM
komnereHuuu (no GIroc ) (3HaTb, yMETh, BJAACTD)
JUTS peayiv3yemMOoi IMCLMIIMHDI

1 2
OI1K-2 cnocoGHOCTbIO pelath crangaptHsic  BHath: Mcrounnkm novcka mudopMaumu s pelueHus
3aaa4u npohecCHOHANIbHOM A TCIILHOCTH HAa  [(PH3MYECKHMX 3a1a4

OCHOBE uH(])OpMal_lm)HHoiz'l 7] ymeTh: BoissnsTi B HI-I(])OpMauMOI'II'IOI\/‘I cpene HEOOXOAUMbIE W
6M6ﬂn0rpac|)w|eC|<017| KYJLTYPbI C TPUMCEHCHHUCM [NPABHIILHBIE PELIEHMS d)n'zwlemmx 3a/1a4
VIH(I)OpMaLlHOI-Il-IO-KOMMyHHKaLlHOl-lelX BJIajeTh: MeToaamu rnomcka HeoOX0AMMOI vuHpOopMaLMK I

TEXHOJIOTMH W C y4eTOM OCHOBHLIX TpeboBaHull |petucHus Qu3rueckux 3anau
HHPOPMALMOHHON HE30MacCHOCTH
[TK-16 cnocoGHOCTbIO MCTONIL30BATL OCHOBHBIC [3HATH: OCHOBHBIE (JUZHHECKUE SBJICHUS, (yHpameHraibHbie

3aKOHbI €CTECTBEHHOHAYUHBIX JIMCLIUIIIH, MMOHATHS, 3aKOHbl M TEOPHH KJIACCHUECKON M COBPEMEHHOM
METO/Ibl MATEMATUUYECKOrO aHaln3a 1 (hriznicw

MOJEIIMPOBAHMKSA, TEOPETUUECKOTO U [YMETB: TPUMEHSATh NOJIyYEHHbIC 3HAHUS N0 PHU3KKE NpH
DKCIEPUMEHTANBLHOIO MCCACAOBAHKS NPH M3YYEHHH JPYTHX AUCUMILIMH M DELLICHUHW NMPUKIAHBIX 33124
peieHnn npoeccHoHaNbHbLIX 3a4ay BJIAJACTL: COBPEMEHHON HAYUYHOM annaparypoi, HaBbIKamK

BCIICHWA (l)M'il/I‘lC‘rCKOFO DKCICPUMCHTA

Tabnuua 2.2 XapakrepucTHka ypOBHEH OCBOCHUS JIMCUMIIIMHbI

YposeHb 0cBOCHHSI Xapakrepucruka
1 2
[Toporoeblit JIOCTHUIHY THIN YPOBEHL OLEHKH PE3YJIbTATOB 00YUEHHMS MOKA3bIBAET, YTO CTYACHT
(Y1OBNETBOPUTENBLHO) 00s1aaeT HeOOXOAMMOM CHCTEMOI 3HAHUH U BJAJCET HEKOTOPLIMIH YMEHHUAMM T10

AMCUMITIMHE, CrOCOOEH NOHUMATh W UHTEPTIPETHPOBATH OCBOEHHYIO
HH(OPMALIMIO.

[TpoaBuHyTbI# JlocTuruyThiii ypoBEHb OLGHKH Pe3ybTaToB 00yUeHMs NOKa3bIBAET, YTO CTYAEHT
(xopotuo) MPOAEMOHCTPUPOBAN IIYOOKHE NPOUHBIC 3HAHMS W PA3BUTHIC MPAKTHYECKHUE

YMEHUSI U HABBIKK, MOKET CPABHMBATH, OLIEHUBATbL W BbI-OMPATh METO/bI PpeLICHMS
3ajilaHnii, paborarh LEeJICHANPABICHHO, HCTOJbL3YS CBS3aHHbIE MEKLY COOOM
(popmbl npeacTaBicHuss UHGOPMALIKH.




Y ranybJsieHHbIi

ﬂOCTMI"I-lyTbIH YPOBCHbL OUCHKH PE3YJIbTATOB O6y'~leHMﬂ CBUACTEJILCTBYET O TOM,

(oTnunuHO) HTO CTYAEHT cnocobeH 00600uarTh 1 OLEHUBATL MHPOPMALIHIO, MO-TYYEHHYIO HA
OCHOBE UCC/IEAOBAHUS HECTAHJAPTHOW CUTYALIMHK; UCIOJL-30BaTh CBEJECHUS U3
pasIMYHbIX HCTOUHHUKOB, YCIIEWHO COOTHOCS MX C NPEVIOKEHHOM CUTYalUUei.

[Tpumeuanue.

I. KonuecTBeHHbie nokasaTenn ypoBHs OCBOCHHS JAMCLIMIUIMHBL 00y YaloiMMHUCs, NPEACTABICHHbIE B KOJIOHKE 1,
ABJISIIOTCS 0A30BbIMM.
2. To pewenmio kadpenpul na ocHore flonoxenns o peirnnrosoii cucreme cryaenros HPACY (Cuberpun) u npu
cornacoanuu ¢ npeacenarenem YMK dakynbrera cucrema 6aiibHOrO OLEHUBAHUS M €8 KOJIMUYECTBEHHbIE

noKasaresist MOryT ObITh U3MEHEHDI.

2.3. MeCTo AMCUMTIIMHBI (MOJYJIs) B CTPYKTYPE OCHOBHOMN 00pa3oBaTe/ibHOM NporpaMmbl

Wsyuenune aucuumninnbl «Du3nKa» OCHOBAHO HA 3HAHMSX, YMEHUAX W HABBIKAX, MOJYUYEHHbBIX TIPH H3YUEHNH
MPEALECTBYIOWNX U COMYTCTBYOLUMX AHCLUMILIMH 1 HEOOXOAMMO IS OCBOCHMS MOCHELY OLUMX JMCUMILTHH.
Tabnuua 2.3 - TlpeawecTByiowme, COMYTCTBYIOIME W NOCHEAYIOIME ANCLUILIHHBI

CTEIT}/C JAHUCUMIITUHDBI 1O

Cemectp

VII HaumenoBauue qucumnivHbl u
Ne n/n (6azosas/sapnaruenas), 0 03 3 (opmMHpyeMble KOMIMETEHLIMH
npaxkruka, I'MA
1 2 3 4 5 6
IIpedwecmeyrouiue ()ucuunﬂuulm: I | |
Conymcmeyougue oucuuniunot:
] basoBas yactb 1.2 Marematmka (I'1K-16)
2 bazopas yacTth 2 Mudopmaumontisie Texnonorun (OI1K-2)
3 bazopas uactb 1,2 Xumust (OI1K-2)
4 bazosas vactb 1.2 Hipkenepras n komnbtorepnas rpapuka (OIMK-2)
S bazoBas uacrn 2 lousoBenenue (OI1K-2)
6 bazopas uactb 2 Teopernueckas mexanuka (OITK-2)
7 DaxyibTaTHBHbIC 1 Mndopmauuonnas cpeaa v zaiumra aanHbix (OIMK-2)
JIMCLMTITUH b
Qbecneuueaesoie (MOCACOVIOULUEC) OUCHURITHENDL:
1 basoas wacts 3 Mndopmauuonnbie Texnonoruu (OINK-2)
2 basoBasi uacTb 3 Miokenephas v komnbiotepHas rpadura (OIMTK-2)
3 bazopas vacrn 3 Teopernueckas mexanuka (OIMK-2)
4 bazoBas 1actb 3 Mexanuka skujkoctu v raza (OIMK-2)
5 basopas uacTb 3 Conpotusichue marepuanos (OIMK-2)
6 bazoBas uacThb 4 DilekTpoTeXHUKa U anekTpocHabkenue (OITK-2)
7 BapuaruHas uacThb 4 HMcropus npuponooxpantoit aesrenshoctu (IMTK-16)
8 BapuarusHas yacthb 4 DU3KUKO-XUMUHECKHE OCHOBBI 04KCTIH BOIbI (OTTK-2)
9 BapuarvsHas uactb 6 Duznyeckoe moaenuposanue (OIMK-2, TK-16)
10 BapuatuHas 4acThb 3 "nppoundopmarnka (OI1K-2)
11 BapuarueHas 4acThb 6 Boaubie u3bickanus u nccnenosanus (OI1K-2)
12 BapuarusHas yactb 4,5 I'mapasnuka (OIK-2)
13 Bapuaruehas uacrs 4 Mcropus Bosnbix Hayk (ITK-16)
14 BapuaTtupnas yactn 4 Drkosorudeckas ruaporeonorus (OIMTK-2)
15 Bapuarughas vacrs 6 ["eounopmaumontsbie cucrembt (OIMK-2, TTK-16)
16 Bapuaruenas uacts 8 YilyulieHUe KauecTBa NPUPOIHBIX W OUMCTKA CTOUHLIX
BoJi (OINK-2)
17 Bapuarusnas vactb 6 ApxuTekTypa u nanuadgrHbii auzaiin (OI1K-2)
18 BapuaruHhas yacrb 8 DKCIUyaTalus ¥ MOHMTOPHHT CHCTEM M COOPYIKEHHH
(1TK-16)
19 BapuatuHas yactb 3 Ocnosbi ruapodusnku (IK-16)
20 BapuarnpHas uacth 3 Duznueckas reorpadus (IK-16)




21 Bapuarupnas yacte Pycnossie npoueccoi (OITK-2)
22 Bapuarupnas uactn 3.4 O0was OUoa0rUs, MUKPOOHOIOTHS BOAbI U
ruaposkosorus (OIK-2)
23 Bapuarusnas uacts 5 Peunas runpasnuka (OIMK-2)
24 Bapuarusnas vacre 6 Junamuka pycnosbix norokos (OITK-2, TTK-16)
25 ["ocynapcrBeHHas 8 [Toaroroeka v 3ammra BKP (OIK-2, TTK-16)
MTOroBasi arTecTalimsl :




3. COAEPARAHUE JUCUHUTIJIUHbI

3.1. Tembt yueOnoii {uCuMIINEDI (JEKINHONHBIC 3AHITH)
Tabnuya 3.1 Tembl NEKUNOHHBLIX 3aHATUN

Ne n/n

HaumenosaHve pasgena
LUCUMNANHBI (MO-AYNS)

Tema v copepxanne NekUMoHHOro 3aHsA-Tust

Konuvectso 4acos no copmam obydeHus

KoHT. pab Cawm. pab

)

Wi ™ o L C Wi ™ 1= I

2

3

4

5 6 7 8 9

[epsast rpynmna
nepHoioB
arrecranun (3auer)

ounast popma (1 cemectTp)

MexaHuka

KuHemaTunka nocTynarenbHoro v BpawarensHoro
ILBIKEHNA SNemMeHTbl kKnHemaTukn. dnandeckne
MOAENu: matepuanbHas Tovka (Yactuua), abconoTHo
TBEpAoe Teno. Kuiemartnrka marepnansHOn TOUKN.
TpaekTopus, BEKTOP NepemeLleHnst, nyTb. JInHelHble
CKOPOCTW 11 YCKOPEHME KaK NPOU3BOAHbIE MO BPEMEHM.
HopmanbHas n TaHreHumnansHasi CocTaBnsaomne
yckopeHus. LieHTp v paguyc KpuBU3HbLI TpaekTopun.
BekTopbl yrinoBoro nepeMeLLerus, yrinoeoii cko

MexaHuka

dnHamuka nocTynaTenbHoro ABWKEHNS TBEPAOro
rena OcHoBHOe ypasHerue guHamuku. Macca un
MMMYNbC MaTepuanbHoi Toukn. MepBblii 3aKoH
HblOTOHa 1 NOHATUE UHEPLUMANIbHOW CUCTEMbI
oTcuyeTa. BTopoii 3aKoH HbloToHa kak ypaBHeHue
inBKeHusa. Cuna kak npoussogHas nmnynsca. TpeTuil
3akoH HbloToHa. Cuna (TShKecTun, TPEHUS, YNpyrocTn).
Nmnynsc cuctembl.  LieHTp macc cucremsi
mMaTepuarnbHbIX ToUeK. 3aKOoH COXpaHeHUst UMMyIbCa.
Kune

MexaHuka

\dnHamunka BpalLaTensHoro ABWKEHNS TBEPAOro Tena
MomeHT cunbl. BpalieHue BOKpyr HENOABMKHON OCK.
MowmeHT uHepumun. Teopema LireiiHepa. OcHoBHOE
ypaBHEHNe JMHaMUKU BpaLaTenbHoro 4BMKeHNs
TBEPAOro Terna OTHOCUTENBHO HEMOABUXHON OCK.
MomeHT nmnynbca Yactulbl M TBEPAOro Tena. 3akoH
cCoXpaHeHusi moMeHTa uvnyneca. Pabota v aHeprusi
npw BpaLLeHu. SNeMeHTbl CneuuanbHoil Teopun
OTHOCUTENBHOCTY

MexaHunyeckne koneGaHus
N BONHbI

FapmoHuueckue konebanus AMnnuTyaa, kpyrosast
uacToTa, dhasa rapmoHndeckux konebanuin. ®opmynel
N5 CMELLIEHNSA, CKOPOCTH, YCKOPEHUS W 11X CBSI3b Npu
rapmoHudecknx konebausx. 3aBUCMMoCTs YacToTb!
cobcTBEHHBLIX Konebaknii 0T napameTpos
koneBatenbHbix cuctem. CrioxeHne konebanuii.
Buabl 1 BENMYMHA 3HEPruy AN MEXaHUYECKUX
konebarenbHbIx cucTem. 3aTyxatowe konebaHus.
KoacppuumeHrT satyxanus. Jlo

MexaHuueckne konebauus
N BONHbI

BonHel B ynpyrux cpeaax NpofornbHbie n nonepeyHbie
BOMHBLI. BONHOBOI hpOHT 1 BOMHOBasi NOBEPXHOCTb.
YpaBHeHue nnockoii Gerywyein BonHbl. MapameTpbi
BOMHbI: ANNHA BOMHbI, BOTHOBOE YMCIO, NEPUOA,
4acTOoTa, COOTHOLLEHUS MEXAY HUMU.
VinTepdeperuuns u fudpakuus BoMH.
PacnpocTpaseHnue 3B8ykoBbIX BONH. OkTaBbl. YpoBeHb
3BYKOBOrO faBfieHnsi

MonekynapHas dusuka.
TepmosuHamuka.

VipeanbHole rasbl n SBNEeHUs nepeHoca
Makpockonuyeckue napameTpel. YpaBHeHue
COCTOSIHMA nAeanbHOro rasa. PacnpegeneHve
Makceenna n bonsuywvana. AnvHa ceobogHoro
npobera. BHyTpeHHSAS aHeprua naeanbHoro rasa.
Yucno ctenexein ceobogbl. Qudcysns.
TennonpoBogHOCTL. BA3KOCTL rasos

MonekynapHas dusnka u
[TepmMoguHamuvika

NepBoe n BTOpOe Havyana TepmogunHamukn Onucanme
nsonpoueccos. lNepeoe Hayano TePMOoSUHaAMNKN.
Pa6oTa npu nsonpoueccax. TennoemkocTb npu
NOCTOSIHHOM JaBfeHnn v NOCTOAHHOM oGbewme.
TepmoguHamMuyeckas BEPOSTHOCTb. DHTPOMUA.
BTopoe Havano TepmoguHamuky Kpyroeble Npouecch.
KoathhuumeHT nonesHoro 4encTers Tennosom
MaLUVHbl. XONOANNbHBLIE MALUMHbLI i TENMNOBLIE
Hacock!

MonexynsapHas chusuka n
[TepMojnHammka

VneansHas n BA3Kan XULKOCTL. [TOBEPXHOCTHOE
HaTskeHne Cmaunsaxne n Hecmadnsanme. [Jasnexue
noJ, N3OrHyTON NOBEPXHOCTbID. KanunnsapHsie
aBneruns. CeobogHas aHeprus. MeTtonbl




nccnefoBaHne NopncToro BELeCTBa YpaBHeHNe
HepaspbIBHOCTH. YpasHeHue BepHynnu. 3akoH
HbloToHa. ®opmyna Crokca u Nyansens.
TypbyneHTHOE TeveHve. HeHbTOHOBCKNE XIAKOCTY

MonekynspHas dpuanka v
[TepmMoanHamuka

PeanbHble rasbl 1 KOHAEHCUPOBAHHOE COCTOSIHNE
PasoBble nepexoabl CkpbITas TENNOTa nepexoma.
HacbliweHHblid nap. Quarpammbl COCTOAHMS
AmopdHOe 1 KpUCTannu4eckoe cocTosiHue. Mpumecu.
[edektbl. Kpucrannorpadpmueckne cuctemsl. Buabl
cBsiell aTomos. TennoemkocTb. decopmaumn.

UTOIO

[lepBas rpynna
nepuoIon
aTTecTanuH (3auer)

18

Bropas rpynmna
nepuoJoB
aTTecTAlMM
(3K3amen)

ounas gopma (2 cemecrp)

OneKTpr4ecTso

HanpshkeHHOCTL anekTpuyeckoro nons. MoTteHyuan
anekTpuyeckoro nonsloTok BekTopa.
AnekTpocTatuyeckan Teopema aycca. MpumeHeHue
[Teopembl aycca fNns pacueTa noseit 3apskeHHoN
cdhepbl, UnnuHApa, nnockocti.PaGoTa
anekTpocTaruueckoro nons. Moteryman. Ceasb
NOTEHLManNa ¢ HanpPsKeHHOCTLI0
3nekTpocTarnyeckoro nonsi. PacyeT noteHunanos
nonen 3apskeHHon cdepbl, LMNNHAPa, NnoCKoCTy.

OnekTpuyecTso

[[dnanexrpukn. KoHpeHcaTopsl. Heprus
anekTpuyeckoro nonsBuabl nonspusayumn
\ananexkTpukos. Monapn3oBaHHOCTL (BEKTOP
nonspusauun). Juanexkrpuyeckas BOCNPUNMUYNBOCTb,
OTHOCUTENbHAA AMANEKTPUYEcKkas NPOHULAEMOCTb
OHeprus anekTpuieckoro nons KoH4eHcaToph!.
SHeprust n 06bLEeMHas MNOTHOCTL IHEPTUKA
IMEKTPOCTaTNYECKOro Nosist

w

OneKkTpu4ecTeo

3aKOHbI MOCTOSIHHOMO 3NEKTPNYECKOro Toka Ycrosue
cylliecTBoBaHNsA ToKa. [TOCTOSIHHbLIA 3NeKTPUYECKnii
Tok. MnoTHoCTL 1 cuna Toka. 3akoH Oma Ans yyacTtka
Lenu, Ans nonHon Lenu. 3akoH roynsi-NleHua.
Mpasuna Kupxrodpa. 3AC n pabota ncrouHmka Toka.
MoLHOCTb BO BHeLUHel Lenu. 3akoHsl Oma v
royna-Nlenua B andpdepeHumanbHoii hopme.
Teopusi anekTPONPOBOAHOCTY MeTannos. KoHTakTHbIe
1 TEPMOANEKTPUYECKUE SABNEHUS

MarneTunsm

MarHuTHoe none rnocTosiHHbIX TOKOB. [BumKeHne
3apsHKEHHbBIX YacTuL, B MarHuTHOM noneCurbl,
\eACTBYIOLAA Ha KOHTYP C TOKOM B MarHUTHOM Mone.
MarHuTHbI MOMeHT. MomeHT cun. Bektop marHuTHoi
MHAYKUMKM. OBBEMHbBIE 1 NINHERHBIE dNEeMEHTbI ToKa.
Baaumogeiictsne anemeHToB Toka. MpuHUmMN
cynepnosnumn 4ns MarHuTHOrO Nons.

MarHeTnam

PaboTa nepemeLLeHusi NPOBOAHUKOB B MarHUTHOM
none. 3akoH ANeKTPOMarHuTHON MHLYKUMAN.
NHAYKTUBHOCTL KOHTYPOB. SHEPrna MarHuTHOro
nonsalloTok BekTopa MarHuTHON uHAykuun. PaboTta
npy nepemeLleHnn NPoBOAHNKA C TOKOM 1 KOHTYpa C
[TOKOM B MarHMTHOM nore. SBnexue
9NEeKTPOMAarHuTHOM NHAYKUMN. CamMONHAYKUMA.
BsanmHas uHAyKUWs. DHEPrusi MarHUTHOro Moms.
leomeTpunyeckas onTunka. 3akoH NPenoMneHNs BOSTH
Ha rpaHuue pasgena cpeg. Misnyuenne pagnoBosiH

OnexkTpomarHeTnam

KonebatenbHblil KOHTYP. 3nekTpoMarHuTHbIe
BONHLL.LC - koHTYp. CoBCTBEHHbIE KONeGaHusA.
dopmyna TomcoHa. Cuctems ypasHeHuit Makcsenna
B nHTErpansHoi hopme. ToK cmeweHus.
OnekTpoOMarHnTHbIe BOMHLI. MNNOTHOCTL NoToKa
aHepruu (BekTop Ymosa - MoiiHTuHra).

BonHoeas onTuka.

MHTepcbepeHumnsi n gndpakuns CBETOBbIX BOSH
YCnosus MakCuMymMoB 1 MUHUMYMOB
nHTepepeHunmn. NutepdepomeTtpsl. Qudpakums Ha
oTBepcTun. [ndpakumorHHasn pelweTka. Ycnosust
rnaBHbIX MAaKCUMyMOB N MUHUMYMOB. Nonapusauus n
mucnepcnsa ceeta

KBaHTOBas ontuka

OcHOBbI KBaHTOBO chuaunku 3akoHsl Kupxroda ans

PaBHOBECHOrO TEMN0BOrQ N3NyvYeHns. ABCOMIOTHO




uepHoe Teno. 3akon CtedaHa-BonbLMaHa 1 3aKoHb!
Buna. Pacnpegenenue aHeprun B cnektpe abconioTHO
YepHoro Tena. PoTOMETPUIECKNE XapaKTepPUCTMKM
cseTa
UTOT'O 1% 8
Bropas rpynna
MNEPUOIOB
ATTCCTANMM
(3K3amen)
Hroro 34 16

3.2. HpaKTl/l‘leCKﬂe U CEMUHAPCKHEC 3AMATHN 1 HX COACPKAHMEC
Tabnuua 3.2 TeMbl NpakTUYECKnX 3aHATUN

HaumeHoBaHune pasgena

Konuyectso vacoB no chopmam obyyeHus

(<
Ne n/n AMCLUMAMHBI (MO-gyrS) Tema v cogepaHne NpakTUYeCcKoro 3aHATUs KoHT. pab Cawm. pab
=4 L] T 1Y . 7 =4 e [ = S |8 A"} 7 =
1 2 3 4 5 6 7 8 9
[epBas rpynna oumnas popma (I cemecTp)
HEePHoi0oB
aTTecTanuu (3a4er)
1MexaHunka KuHemaTtuka nocTynaTensHoro v BpallaTenbHoro 2 1
A BUKEHNA
2MexaHuka \duHamuka nocTynaTenbHOro ABMKeHNs. 3aKoHbI 2 1
coxpaHeHms
3MexaHuka JuHamuka BpaljaTensHoro ABWKEHUS TBEPAOro Tena 2 1
4MexaHuka apmonmnyeckue konebanus 2 1
5MexaHuka PeleHue 3aaa4 no mexaHuke 2 2
BMonekynspHas dusuka 3aKkoHbl ngeansHoro rasa. Kisonpouecchl 2 2
7|MonexynﬂpHaﬂ dusnka MepBoe Ha4Yano TepmosnHaMukia. TennoemKkocTb 2 2
8MonekynspHas dpusmka PeLueHune 3aa4 no MonekynapHo dusmke 2 2
NUTOIrO 16 12
[epras rpynmua
NEePpUHoOaOB
aTTecTanuu (3auer)
Bropas rpynmna ounan Gopma (2 cemectp)
HEPUOAOB
ATTECTA MK
(Ox3amen)
1/9nekTpocraTuka HanpspkeHHOCTb anekTpuyeckoro nons. MoTteHuyman 2 1
3NEKTPUHECKOro nons
23nekTpocraTuka OBWKEHNE 3apsHKEHHbIX YaCcTuL B Nose. 2 1
3[OnekTpocrartuka \Auanekrpuku. KoHgeHcaTopsl. SHeprua 2 1
3NEKTPUYECKOro nons
4MOCTOAHHBIN TOK 3aKoHb! MOCTOSIHHOTO 3NMEKTPUYECKOro Toka 2 1
5[MMoCTOsAHHBIN TOK Pewexune 3agad rno snekrpuyecTsy 2 2
BlOnekTpomarHeTu3m MarHuTHOE none NOCTOSHHbLIX TOKOB. [BUXeHue 2 2
3apsHKEHHbIX YaCTUL, B MArHUTHOM nosie
7|9nekTpomarHeTnsm ONeKTPOMarHUTHas NHAYKLMS 2 2
8lQnekTpomarreTnam PelueHmne 3aa4 No MarHeTnamy 2 2
UTOIO 16 12
Bropas rpynmna
nepuososB
ATTCCTAL MM
(3K3amen)
Uroro 32 24

3.3. JIaGopaTopHblii NPAKTHKYM M €r0 COjepKanne
Tabnuua 3.3 Tembl nabopaTopHsix paboT

HaumeHoBaHve paspena

Konuyectso 4vacoB no hopmam obydeHus

Ne n/n LUCLUNTMHE! (MO-ayrs) Tewma u copepxanvie nabopaTtopHoi paboTbl KoHT. pab Cam. pab
=4 [ T 44 i5e) 7 = o ) S ]84 | 5] 7 =)
1 2 3 4 5 6 7 8 9
Ilepsas rpynna ounas dpopma (I cemectTp)
EPHOJOB
arrecTanMu (3ayer)
1MexaHunka JTaboparopHasi pabota Ne10 CtonkHoBeHue Ten 4 3
2MexaHunka JlaBopaTtopHas pabota Ne9 MasitHuk O6epbeka 4 3




3MexaHuka JlabopaTopHas paboTel Ne81 dusnyeckuin MasTHUK 4 3
4IKone6aHuns 1 BONHbI JlaBopaTopHas paboTkl Ne66 AkycTuyeckne BOMHbI 4 3
UTOI'O 16 12
[epsas rpynmna
nepHosoB
aTTecTanum (3a4er)
Bropas rpynmna ounast popma (2 cemecTp)
nepuosoB
ATTECTA MM
(3K3amen)
1MocTosiHHbINA TOK NabopaTopHas pabota Ne24 [lMpasuna 4 3
Kupxrodhallpasuna Kupxroda.
2MarHeTnam JTabopaTopHas paborta Ne39 TaHreHc- 4 3
ranbBaHomeTpOnpeseneHne MarHMTHOroO Nonsi
3emnu.
3Konebanus n BoNH.LI. J1a6. paboTa Ne64JiP 64. Onpeaenexue 4 3
KoaphuumMeHTa 3BYKONOrNMOLWEHNS NPy HOPManbHOM
nageHun 3syka.
3awmTa nabopaTopHoii paboTbl 64,
40nTuka n atomHas cusuka JlabopaTopHas pabota Ne49 [ducbpakumorHas 4 3
peweTkaOnpenenexmne 4nnHbl CBETOBOI BOMHLI C
NOMOLLbIO AndpakunoHHoi peweTku. [1ab.pab. 49 un
ee sawmTa.
UTOIrO 16 12
Bropas rpynna
NMepHoIoB
ATTEeCTAI M N
(hK3amen)
Uroro 32 24

3.4. KypcoBoii npoekT (pabora) i ero xapakiepucruKa
He npepycmoTpeHo.

3.5. UnamBujyaibHoe 32JaHKE H €50 XapakTepueTHKa
Tabnuya 3.5 TeMbl MHAMBUAYANbHBIX 3384aHNIA

Konmnyectso yacos no hopmam obyyeHus

Bropas rpynna nepuoioB arrecranun (3K3amen)

Ne n/n Tema UHAVMBUAYANbHOrC 3af2aHns KoHT. pab Cam. pab
1 2 3 4 5 5 6 7

[lepsas rpynna nepuojoB arrecranuu (3a4er) - ounast popma
(1 cemectp)

1MexaHuka n MmonekynapHas usnka 3agaum 14
UTOIO 14
[lepsas rpynna nepuojoB aTrecTanuu (3aver)
BTOpaﬂ rpymia nepuosoB aTTeC Tl (’)l€3leCll) - OUHAN
(popma (2 cemecTp)

1|OnexTpocTaTvka 1 anekTpomarHeTam 3aaaudun 14
NTOI'O 14

Hroro

28




4. BBIABJIEHUE PE3YJIbTATOB OCBOEHUSA JMCUMIIJIUHBI

4.1. lMacnopr ¢ouga ouenounbix cpegcrs (POC) no JucuHmIHEEe
Tabnuua 4.1 - MacnopT coHaa oueHouHbIX cpects (POC) no gucumnnuHe

Koabl
HanmeHoBaHnune 5 hOpMUpYEMbIX
Ne n/n OLIEHOYHOro CpeaCcTBa TexHonorus Bug atTecrauun Buabl 3aHaTuii KOMTETEHUR
1 2 3 4 5 6
1 [Ok3ameHaunoHHble buneTsl  [TpaauunoxHas pomexyTouHas atrectaums [Qk3ameH OlMK-2, MK-16
oBpasosaTtenbHas
[TexHonorusi
2  [KoHTponbHas paboTa TpaanumnoHHasn eKyLUMIA KOHTPOIb KoHTponbHas MK-16, OMNK-2
obpazoBaTensHas
[TexHonorus
3 |PasHoyposHeBble 3agaun n  [TpaguuuoHHas Tekywmin KOHTPONb MpakTnyeckne, CPC  [OMK-2, MK-16
3afaHns obpasoBaTenbHas
[TeXHOnorus
4  |CobecepoBaHue WHTepakTneHas [TekyLuii KOHTPOIb Texumn, OlK-2, MK-16
0bOpasoBarenbHas MpakTuyeckue,
[TexHonorus TlaBopaTopHbie
5 |Pabouas TeTpagb TpaguunoHHas TekyLwuit KOHTPOIb KoHTponbHas, CPC MK-16, OMNK-2
obpasosaTensHas
[rexHonorus
6 [Tect WHhopmaumoHHo- [TpomexyTouHas aTrectauums |3auer OlK-2, MK-16
KOMMYHUKALMOHHAS
obpasosartenbHas
[TexHonorus
7 [Tect WHdhopmaumoHHo- [Tekywmit KOHTPONb ITabopaTopHble OnnK-2, NK-16
KOMMYHUKALMOHHAs
oBpaszoBarensHas
[TexHonorusi

4.2 Bonpocs! K 3K3ameny (3a4ery)

[lepBasi rpynna nepuojoB arrecranuu (3a4er) - ounas dgopma (1 cemecrp)

1. ABconoTHo ynpyruii 1 abComnoTHO Heynpyrui yaaps LWapos. NPUMEHNTL 3aKOHbI COXPAHEHWSt UMMYbCA 1 SHEPTUM AN 3TUX BUAOB YAapOB.
2. nHamuka BpalatenbHoro ABIKEHNS. MOMEHT CUMbl OTHOCUTENBHO HEMOLBYDKHON TOUKW U OTHOCUTENLHO HENOABIDKHON ocu. Mneyo
mMomeHTa cunbli. OCHOBHOM 3aKOH JMHAMUKI BPALLATENbHOO JBWKEHUS TBEPAOrO TENa (BLIBOA).

3. MexaHuyeckne konebanusa. Amnnutyaa, uacota, nepuog. Mansie konebaxus. AuddepeHunanbHoe ypasHeHe HesaTyxalowmx konebaHuii.
FapmoHnyeckune konebaHusi. cnoxeHue konebanui

4. 7. Mpouecc ssykonornoweHns. KoadduuneHT 3BykonornoweHus. NMpumeHeHue 38yKONOrAOLWAOLIMX MaTEPUanos 1 3B8yKONOrNoLLaIoLLNX
KOHCTPYKUWiA. Bugbl 38ykonornouatowmx koHeTpykuuit (3MK). Cnocobbl nameperns koaddrumeHTa 3sykonornoweHns. 3sykonornoLyatoLme
nopucTble (BOMOKHUCTLIE) MaTepuansl (3M1M). YacToTHas xapakTepucTuka CnouCTbIX 3BYKONOTIOLIAKLNX KOHCTPYKLMIA C NCNONb30BaHNEM
BOJIOKHUCTbIX MaTepuanos 1 BAUSHUE HA HEee TONLUH

5. TpaexTopusi, CKOPOCTb, YCKOpeHue

6. 3akoHbl HetoToHa

7. OCHOBHOE ypaBHEHWE AUHAMWKIA BPALLATENLHOTO 4BUWKEHUS

8. YpaBHeHMne rapmoHuyeckux koneGaxuii

9. YpaBHeHue bBeryLueil BOMHbI

10. YpaBHeHuve KnaneiipoHa-MeHgeneesa

11. MNepBoe 1 BTOpoe Havyana TepmMos uHamMmKmn

12. YpaBHeHue bepHrynnu

13. YpaBHeHune Knaneiipora-Knayauca

14. PelwueHve 3agav

15. Pewenne 3agau

16. Yrnosas CKOPOCTb U YrioBOE YCKOpeHue

17. OCHOBHbIE 3af,a4n MexaHuku

18. Kunetnyeckas, noteHumansHan v BHYTPEHHAS JHEPrust

19. AMnnuTtyaa, YactoTa 1 nepuog konedaHuii

20. MOMEHT cur, MOMEHT UHePUMI

21. TennoemkoCTb B n3onpoueccax

22. OcHoBHoe ypaBHeHue MKT

23. KnHemaTuka nocTynatenbHoro AswwkeHns. MatepuanbHas Touka, abconioTHo Tepaoe Teno. Cuctembl otcueTa. TpaekTopus, ANWUHAa NyTy,
nepemeLLleHne, CKOPoOCTb, BEKTOP CPEAHEN CKOPOCTMH, MIHOBEHHAA CKOPOCTb, YCKOPEHNEe, BEKTOP CPEAHErD YCKOPEHUs, MTHOBEHHOE YCKOPEHME.
HopmanbHas n TaHreHynansHas CoCTaBnsoLLMe YCKOPEHNS, NOMHOE YCKOPEHNE.

24. ToxsTne akcmansHoro BekTopa. BexTop yrna nosopoTa. YrrioBasi CKOpoCTb, CPEAHSIS YrNoBas CKOPOCTb, Yriosoe yckopenue. HanpasneHue
BEKTOPOB YrMOBOI CKOPOCTH 1 YINOBOFO yckopeHust. Mepuos BpalieHus n yactota. CBssb YrnoBbiX 1 NNHERHbIX BENUYUH.

25. nHamuika matepnansHoi TOHKN 1 NOCTYMAaTENbHOro ABIDKEH S TBEPAOro Tena. Mepsbili 3akoH HbloToHa. Macca u cuna. VinepuyanbHble
cuctembl otcyeTa. Bropoii 3akoH HetoToHa kak ypaBHeHue ABmKeH!s. ViMnynbe Tena, nMnynse Cusibl, X B3aumMocssiak. MpuHumn
HE3aBUCUMOCTU AENCTBUA cun. TpeTuit 3akoH HbloToHa. Culibl TPeHNS (CKOMBXEHUSI, KAYEHUS), BHYTPEHHEE TPeHWe.

26. Pabota. PaboTa nocTosHHON 1 nepeMeHHol cumbl. MowwHOCTL. KuHeTnieckas sHeprusi Tena (MexaHnyeckoil cuctemsl). KoHcepeaTuBHbIE 1
HekoHcepBaTuBHble cunbl. MoTeHunanbHbie nons. MNoTerunansHas aHeprist Tena. 3akoH COXPaHEeHUsi AHEPrUK B MEXaHMKE (BbIBOA).

27. ABcontoTHO ynpyruii n abComoTHO HEeYNPYUil yaapsl WapoB. MpYMEeHNTL 3aKOHbLI COXPAHEHUs MMMYSbCA U SHEPrUM ANS STUX BUAOB yAapOB.

28. ABcontoTHo TBepaoe Teno. LieHTp macc (vHepumu) TBepsoro Tena. MoMEHT HepLMY MaTepranbHoil TOYKM (3nemMeHTapHoii Maccel).
MomeHT nHepuuu TBepaoro Tena. MoMeHT nHepuui Ten NpaBusbHOR reoMeTPUYECKon hOPMbI OTHOCUTENBHO OCK CUMMETPUM: LLIapa,



CNJIOLLHOTO LANHAPA (Mnu AMCKa), TOHKOCTEHHOTO LmnuHapa (unn obpyya), ctepxtsi. Teopema LUTeiiHepa v ee npumeHeHue.

29. inHamvka BpalaTenbHoro ABKeHNs. MOMEHT UMbl OTHOCUTENBHO HEMOABIDKHOI TOUKU 1 OTHOCUTENLHO HEMOABUKHOM ocu. Mnedo
MOMeEHTa curibl. OCHOBHON 3aKOH ANHAMUKY BPALLATENbHOTO ABYDKEHNS TBEPAOro Tena (BbiBOA).

30. Pa6oTa npu BpaljatenbHOM ABIKeHUN (BbIBOA). KNUHETUYECKasi 3HEpris BpaLLaloLWEeroca 1 KaTaLerocs Tena (BbIBOS,). MoOLHOCTb
BpaLlatioLmxcs Ten.

31. MexaHunyeckue konebaHus. AMNNUTYAa, Yacota, nepuos. Mansle konebanus. JudcepeHumnarnsHoe ypaBHeHne HesaTyxatoLux konebaHuii.

lapmoHuyeckmne konebaHus. crnoxeHue konebaHuii

32. 3atyxatowme konebaHus n ux xapakrepucTum. BolHyxaeHHble konebanus. PesoHanc

33. MpoAonbHble 1 nonepeyHbie BonHbl. [nnHa BonHbl. YpasHeHne BonHbl. CTosuYue BOSHbI

34. VipeanbHbiii ras. Misonpouecchl naeanbHoro rasa (onpeaenexue; rpadukmn B ocsax P - V; 3ak0Hbl, KOTOPbLIM NOAYUHAETCS ra3 npu aTux
npoueccax, ecnm macca o0CTaeTcsi NOCTOAHHON: 3akoHbl [ei-Mioccaka, bons-MapuoTTa, JansToHa).

35. YpaBHeHne CocTosHUS uaeanbHoro rasa - ypasHeHue KnaneiipoHa (Bbigog). BoiBog 0CHOBHOMO ypaBHeHMs MOMEKYNAPHO-KNHETUYECKON
Teopun razos. CesAsb aBCONIOTHON TeMNEPaTypbl C 3HEpPrueit Monekynb..q

36. TepmopuHamuka. Yucno creneHeli cBoGoab Monekyr. 3akoH Bornbumana 0 pacnpeseneHnn SHeprin No cTeneHsM ceo6oabl MOneKynbl.
Pacnpegaernerue no Bugam ABIKEHUS MOTEKYbl MAanbHOTO rasa. HEPrusi O4HOIR MONEKyfbl. BHYTPEHHSS 3HEPrUs TEPMOAMHAMIYECKOI
CUCTEMbI (BUAbI 3HEPrAM, BXOASILLME B Hee), CBOWCTBA. DopmMyna BHYTPEHHEN dHepruM naeansHoro rasa.

37. TepBoe Havano TepmoanHamuki. MpuMeHuTe NEpPBOE Hauano TEPMOANHaMUKN K aanabaTuyeckomy npoLeccy.

38. Kpyroebie npoueccel. OBpaTumMbie 1 HeoGpaTMbIE KPYTOBbIE NPOLECCH. BTOPOE Hauano TepMOAUHaMIKN (ocHOBHbIE (hOPMYNVPOBKNA).
MMoHATUE 3HTpOMUN.

39. Tennosas mawmHa KapHo. MaeanbHsiii yykn KapHo. Mpaduk B ocsix P - V. Hassatb npouecchl 1-2,2-3,3-4, 4 - 1. PaborTa,
cosepLUeHHas rasom 3a uukn. K.MN.J. uvkna KapHo (BbiBog chopmyribi).

40. dnemeHTLl MexaHuKn CNNOoLWHbLIX cpes. OBLume CBOCTBA XuakocTei 1 rasos. MoHATUE 06 MAeanbHON 1 HECKMMaEMOI XKUJKOCTW.
Mmppocratuka. lasneHne. 3akoHbl Mackans u Apxumesa. MMapocTaTUYecKoe AaBieHne KngKoCTEN.

41. TwapopmHamuka MoTok, NuHuK Toka. TpyBka Toka. YpaBHeHue HepaspbiBHOCTU. CTaLMOHaPHOE ABKEHINE UAEaNbHON KULKOCTU.
YpaBHeHune bepHynnu (BbiBog). CTaTuueckoe gasneHue. JuHamudeckoe aasneque. icteuenne xugkocTein us oreepcTuin. dopmyna

Topuyennu. BAskocTb YpaBHeHNe BA3KOro (M poCTaTnieckoro) TpeHus. KoadduuneHT Baskoro Tperus. TeueHne BA3KMX XuakocTen B Tpybax.

NamunHaproe u TypByneHTHOE TeveHue. Yucn

42. XKngkoctu. OCOBEHHOCTY ABIDKEHUS MOMEKYN B XKUAKOCTW. FTOBEPXHOCTHbINA CIOII, MOBEPXHOCTHOE HATSHKEHME. KoadhdmumeHt
NOBEPXHOCTHOrO HaTSXXEHUS. SHEPris NOBEPXHOCTHOIO Crosi XUAKOCTM.

43. PeanbHble rasbl, OTAMYME UX OT ieanbHbIx. YpasHeHne Ban-gep-Baansca. Monpaeku Bax-aep-Baansca.

44. N3oTepmbl Ban-gep-Baanbca (TeopeTuyeckas u akcrnepumeHTanbHas), nx ocobeHHocTU. MeTacTabusbHblie COCTOSHUS. Kputuyeckoe
CoCTOsiHWe BelecTsa. BHyTpeHHsA aHeprus peanbHoro rasa. ddgekt royns-TomcoHa.

45. Teepable Tena. Kpuctannuueckue n amopdHbie Tena. MpocTpaHCTBEHHbIE peLleTki, 3feMeHTapHas sueiika pewetku. Tunbl
KpucTanmnmueckmnx peLeTok. TennoemkocTs TBepabix Ter, 3akoH [dionowra u Mru. MonsipHas TennoemkocTb TBepAbIx Ten. OcoBeHHOCTH
NNaBneHusi KPUCTanIMUecKnx 1 amopHbIX Ten. Tennosoe paclumpeHne TBepAbIX Ten.

46. OnpepneneHxne koathULIMEHTa BOCCTAHOBNEHIS CKOPOCTI 11 SHEPrAW, BPEMEHN COYLapEHNsA 1 CIfibI yhapa.

47. OnpepeneHne MOMEHTa MHEPLMY TBEPA0ro TeNa.

48. OnpeaeneHne MOMEHTa MHEPUMY U3NYECKOr0 MasTHIKA

49. OnpegeneHxne HOPManbHOro KO (ULMEHTA 3BYKOMOMOLLEHUS MaTepuana.

50. Kunematuka nocrynatensHoro aswkerus. MatepuansHas Touka, aGConioTHO TBEPA0E Teno. Cuctemsl oTcueTa. TpaekTopus, 4nuHa nyTu,

nepeMeLLeHne, CKopoCTb, BEKTOP CPeAHEN CKOPOCTY, MIHOBEHHAS CKOPOCTb, YCKOPEHUE, BEKTOP CPEAHEND YCKOPEHUS, MIHOBEHHOE YCKOPEHME.

HopmarbHas 1 TaHreHumanbHas COCTaBMSIOLLUE YCKOPEHUS, NOMHOE yCKopeHne. BekTop yrna nosopota. YrnoBas CKopoCTb, cpes,

51. 3akoHbl HbtoToHa

52. InHamuka BpallatensHoro ABmKeHUs. MoMeHT cusbl. Mneyo momenTa cunbl. OCHOBHOM 3aKOH AMHAMUKN BpawlaTenbHOro ABMWKEHUS
TBEPAOro Tena.

53. O6Lwwit npusHak konebaTensHOro ABKeHNsS. EANHBIA NoAxX04 K koneGaHusm pasnuyHon unandeckon npuposbl. FapmMoHuyeckne
konebaHus. AMNnnTyaa, Kpyrosas 4actoTa, thasa rapMoHudeckux konebaHuni. CrnoxeHne 0AMHaKoBO HANPaBIIEHHbIX FAPMOHNYECKIX
konebaruii. buerus. Cnoxexne B3aMMHO NepneHANKYNApHbLIX konebanuii. Gurypel Ninccaxy. CeoboaHble konebanus. MatemaTtuyeckuii n
busnyecknii MasTHUKN. DHeprus rapMOHUYECKOro konebaTensHO

54. OCHOBHblE 3aja4n MexaHuKy

55. OcHoBHoe ypaBHerne MKT

56. lNepBoe 1 BTOpoe Havana TepmoLuHammKi

57. OcHoBHbIE 335241 MOMEKYSIAPHON HUBNKA.

Bropas rpynna nepuosos arrecranun (3x3amMen) - ounas gpopma (2 cemecrtp)

1. 3akoH Oma ANs 04HOPOAHOrO yyacTka Lenu. ConpoTUBNEHNE, YAENBHOE CONPOTUBNEHNE. 3aBUCIMOCTL CONPOTUBNEHNS OT Temneparypb!.
MapannenbHoe n nocnesoBaTensLHOE CoefHEHNE NPOBOAHUKOB.

2. BsaumopencTeune 3apsagos. 3akoH Kynowa. EguHuua anekrpuueckoro sapsga. Anekrpuyeckoe none. Cnocob obHapyXxeHus nons.
dnekTpocTatuyeckoe none. HanpskeHHOCTb kak XapakTePMCTHka SNeKTPOCTATUYECKOrO NMoris. BEKTOp HanpsKeHHOCTY, Kak ONpeseriseTcs ero
HanpaeneHue. HanpsikeHHOCTb INEKTPUYECKOTO NONA TOYEHHOrO 3apsiaa. EANHNLLI HANPSKEHHOCTW. MPUHLMN Cynepnoanumn nonei.

3. OnekTpuyeckast emkocTb. EMKOCTb YeMHEHHOro NPoBOAHYUKa. EMKOCTb Liapa 1 KOHAEHCATOPOB Pa3NuuHOIl reOMETPUYECKOI KOHGUrypauuu.
CoepunHeHne KOHAEHCATOPOB.

4. ToHsTHE NOCTOAHHOrO ANEKTPUYECKOro TOKA. YCNOBUS, HEOBGXOAUMbIE AN NOABNEHUS U CYLLECTBOBAHNS Toka. Cuia 1 NNoTHOCTb Toka.
CBA3b NNOTHOCTU TOKA C KOHLEHTPALME! 3/1EKTPOHOB B MPOBOLHUKE.

5. Fpaduueckoe n3obpakeHne MarHUTHLIX noneil. Bug nuHui nHAYKLMM NPSMOro, KPYroBOro TOKOB, coneHounaa, Topouaa. Mpasuno, no
KOTOPOMY OMpPEAEnsoT HanpaBneHne NMHUA MarHUTHOR NHAYKUMN,

6. MarHuTHbIii noTok. PaboTa nepemelleHnsi NPOBOAHUKA C TOKOM B MarHUTHOM none (BbiBog). Pa6oTa nepemeLleHus KOHTypa C TOKOM B
MarHUTHOM rone (BbiBOA).

7. KoneGaTenbHbiil KOHTYP (KOHTYp TomcoHa). CobeTaeHHbIe konebanns. duddepeHLnansHoe ypaBHeHUe 1 ero pewenune. dopmyna TomcoHa.

8. NHTepdeperuuns ceeta. MpuHUMN cynepnosunuym. KorepeHTHbIE UCTOYHNKI CBETA, KOrePeHTHbIE BOMHLI. ONTUYEcKas pasHoCTb X04a.
Ycnosue makcumyma v MuHumMyma uHtepdepern. Cnocobbl NOMYHEHNA KOrepeHTHBIX NCTOUYHIKOB: onbiT FOHra, 3epkano Jlnonga, sepkana u
Gunpusma dpeHenst. Bug nHTEpdEPEHLNOHHON KapTuHbl, ONPefeneHne CBETON UNu TEMHOMR NOSIOCKM Ha 3KpaHe (Mo OTHOLLEHWIO K LIEHTPY
KapTUHbI) B 32aBUCUMOCTIN OT PacCTOAHMS

9. Tennosoe nanyyexne. PaBHoBECHOE COCTOSIHE. TEMMOBON NOTOK, 3HEPrETUUECKAs CBETUMOCTL, CNeKTpanbHash MAOTHOCTL 3HEepreTnYecKoi
CBETUMOCTM, KOIDPULMEHTbI NOTIIOLEHNS (MOHOXPOMATUYECKNIA U NOSIHBIN), aGCONIOTHO YepHOE TENOo

10. MNpaBuna Knpxroga

11. NHaykuma marutHoro nonst. 3akoH Buo-Casappa

12. KoatbpuumeHT ecTecTBEHHOI OCBELLEHHOCTY

13. NuTepdepeHuns n audpakumns

14. 3akoH KynoHa. Mpunumnn cyneprosuuun. Cuna Amnepa. Cuna JlopeHua
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15. TpaekTopust ABMKEHNS YacTUL B none

16. OnNekTpoemMKOCTb YyeANHHEHOTO NPOBOAHUKA U KOHAEHCaTopa
17. 3akon Oma. 3akoH [rkoynsa-fexHua

18. peweHue 3agay

19. pelueHve 3agad

20. 3akon ®apapges. MHLYKTUBHOCTL

22. MarHuTHebli NoToK

23. Baaumoaeiictane 3apaaoe. 3akoH KynoHa. EquHiua anekTpuieckoro sapsaa. dnekrpuueckoe none. Cnocot oBHapyXeHus nosns.
ArekTpocTaTuyeckoe none. HanpsikeHHOCTb kak XapakTepucTVka aNeKTPOCTAaTUYECKOro NoNs. BekTop HanpseHHOCTH, Kak ONPEENnseTcs ero
HanpaeneHue. HanpsHkeHHOCTb INEKTPUUECKOro NOJIA TOUEYHOro 3apsaaa. EfuHNLbLI HanpspkeHHoCTI. MpUHLUMN cynepnosuuumn nonei.

24. I'padhnueckoe usobpaxerne anekTpudeckx nosiei. Crunossie nuHum nons. OaHopogHoe anekTpudeckoe none. MoTok BekTopa
HaNPSHXEHHOCTI (O4HOPOAHOrO U HEOAHOPOA HOIO anekTpuUeckoro nons). EquHnLst notoka. Teopema Maycca. BoiBoa Teopembl Ha npuMepe
TOYEYHOro 3apsifa B LeHTpe cdepbl n 0606LueHrie e€ Ha niobbie 3apsabl, HaXOAALUMECS BHYTPY NPOU3BOMLHOI 3aMKHYTON NOBEPXHOCTMY.
MpumeHeHne Teopemel Maycca.

25. PaboTa nepemelueHns 3apsiaa B anekTpudeckom none. PaboTa nepemellerms 3apsiaa B anNeKTPUYEckom nomne No 3amMKHyTOMY nyTH.
OnekTpocTaTnyeckoe none - NoTeHumansHoe none.

26. inanekTpukn B anekTpuieckom none. Mosesexne Monekyn nonsipHbIX 1 HEMOMAPHBIX ANINEKTPUKOB B ANIEKTPUYECKOM Nofe.

27. MNonspusauus ananektpukos. CBOGOAHLIE 1 CBA3AHHbIE (NONSPU3ALMOHHBIE) 3apAALl. Bugsl nonapusaumy ausnekTpukos (aneKkTpoHHas,
OpVEHTALMOHHAsA, NOHHaS).

28. PesynbTupytowee none B ananektpuke. Ocnabnenue nons 8 4uanekTpuke. GU3NHECKNi CMbICT OTHOCUTENLHON 4 U3NEKTPUYECKON
NPOHULIREMOCTH.

29. TloHsATME NOCTOAHHOO 3NEKTPUUECKOrD TOKa. YCIOBUSA, HEOBXOAMMbIE AN NOABMEHUS 1 CYLUECTBOBaHUS Toka. CUna n NIoTHOCTL Toka.
CB$I3b NNOTHOCTY TOKA C KOHUEHTPALUMEil 3NeKTPOHOB B NPOBO/AHUKE.

30. 3akoH Oma Ans 0AHOPOAHOTO yyacTka uenu. ConpoTuBEHNe, yAerbHOe CoNPOTUBAEHNe. 3aBUCMOCTb CONPOTUBIIEHNS OT Temneparypsil.
MapannensHoe n NocnesoBaTeNbHOE COeANHEHUE NPOBOAHUKOB.

31. PasBeTBneHHbie anekTpuieckue Lenn. 3akoHs Kupxroda. Mpasuna, Heobxoagnmble NS onpeseneHus ToKos, conpotusnexuin n 3.0.C.
32. ACTOUHMKI MarHUTHOrO Nons. [eficTBIe MArHUTHOMO MOMS Ha MarHUTHYIO CTPEIKY 11 Ha NPOBOAHNKMA C Tokamu. B3aumosneincteue
NPOBOJHNKOB C TOKaMU.

33. PamKa C TOKOM Kak MHCTPYMEHT UCCEA0BaHMNs MarHUTHOIO Nonsi. MarHUTHBI MOMEHT PamKki C TOKOM, €10 e MHNLL! N3MEPEHNS.
HanpaBnexue BekTopa mMarHUTHOrO MOMEHTa. Bpallalownii MOMEHT, AefCTBYIOLWINA Ha PaMKy B MarHUTHOM none. VIHAYKUNS MarHUTHOrO nonsi.
KonuuecTtseHHoe onpeaeneHne n onpefeneHne HanpasneHns BeKTOpa MarHUTHOM MHAYKLMN, EANHILL! U3MEPEHVS.

34. MarHuTHbIi noTok. PaboTta nepemeleHmns NpOBOAHUKA C TOKOM B MarHMTHOM rone (BblBog). PaGoTa nepemelleHus KOHTYpa C TOKOM B
MarHuTHOM none (BbIBOA,).

35. KonebGarenbHbii KOHTYP (kOHTYp TomcoHa). CobeTaerHble konebaHns. AnddepeHumnansHoe ypaBHeH!e 1 ero peLueHie. Popmyna
TomcoHa.

36. 3akoH Buo-Casapa-Jlannaca. MpuHumMn cynepnosuuun MariuTHeIx noneir. Mpumererne sakoHa Buo-Casapa-flannaca ans onpejenexHus
HanpPsXEHHOCTK NONA, CO34aBaemMoro NPSMbIM MPOBOAHVKOM KOHEYHOW LMTMHBI C TOKOM, BECKOHEYHO 4ITMHHLIM NTPOBOLHUKOM.

37. JeictBue MarHUTHOrO NOJIA Ha NPOBOAHMK C TokoM. Cuna Amnepa. BsanmopaeiicTene naparnensHbix NPOBOAHMNKOB C TOKaMu (BbIBOL
dopmynbl cunsl B3aumMoencTems).

38. BosHukHoBeHue 3.[0.C. nHaykuun B ABWXYLIEMCS NPOBOAHUKE (BEIBOA (DOPMYNbl pasHOCT noTeHuwanos). Mpupoga 3.4.C. NHAYKUUW npn
ABUKEHMN B MArHUTHOM none KoHTYpa u nosisnexue 3.4.C. nHAyKUWM B HENOABIKHOM KOHTYpe. BosHukHoserne 3.0.C. uHaykumu Bo
BpaLjaoLencs pamke (BoIBog opMybl).

39. Cuctema ypaeHeHuit Makceenna B MHTErpanbHoii hopme (405 Crydas anekTpo- ¥ MarHuTocTaTuku 1 B o6LLem Buge). Tok cmeLlyeHus.
MatepuansHble ypaBHeHus.

40. O6bemHas NAOTHOCTL 3HEPruM 3NEKTPOMArkUTHLIX BOMH. [110THOCTL NOTOKa aHepruy (BekTop YMosa-ToiHTMHra).

41. NHtepdeperums caeTa. MpuHumn cynepnoanumn. KorepeHTHble MCTOYHNKN CBETA, KOTePEHTHbIE BOMHbLL. OnTnyeckas pPasHOCTb XoAa.
Ycnosue makcumyma 1 MuHuMyma nHtepdepeHn. Cnocobsl nonyyeHus KorepeHTHbLIX UCTOYHNKOB: ONbIT KOHra, 3epkano Jinoiaa, sepkana u
6unpusma PpeHens. Bug nHTephEpeHUMOHHON KapTuHbI, ONPeAeneHe CBETNON U TEMHON NOSTOCKA Ha 3KpaHe (Mo OTHOLLEHUIO K LEHTPY
KapTWHbI) B 32BUCUMOCTY OT PacCTOSIHNAA

42. Qndppakuus ceeta. MpuHumn MNoiirenca-dperens. Qudpakums Ha KPyriom oTBEPCTUM 1 KPYTIOM SKpaHe.

43. [ncbpakuus B napannensHeix nyvax. Qudpakuns Ha wenn. MeTtos pasbueHus Ha 30HbI. YCoBUE Makcumyma 1 MuHuMyma. Bug
ANPPAKLUNOHHOR KaPTMHBI B 3aBUCUMOCTI OT COOTHOLLIGHISI MEMAY LUMPUHON LUENN 1 ATIMHOI CBETOBON BOMAHI.

44. Tennosoe nanyyeHne. PaBHoBecHoe coCTOsHINE. TEnoBO NOTOK, SHEPreTMYeckas CBETUMOCTb, CNeKTpanbHAas MIOTHOCTb 3HepreTnyeckon
CBETUMOCTH, KOIPPULMEHTbI NOFNOLLEHNA (MOHOXPOMATUYECKII 11 NOMHBbI), aBCOMIOTHO YEPHOE Teno

45. BoniHOBOW xapakTep YacTiL, Mukpomupa. BonHsl ge Bpoiins. BonHosas dyHkumsa u ee dusnyeckuii cmbicn. COOTHOLWEHNE
HeonpeaeneHHoCcTel N KBaHTOBas MexaHuka.

46. BoaopoaonojoBHbie atombl. XapakTepucTuki, onpeAensioline COCTOsIHIE 3NEKTPOHa B aTOME: KBaHTOBbIE YnCha (FnaBHoe, opbuTansHoe,
MarHuTHOe, ClMHOBOE).

47. N3yyeHne 3akOHOB pPa3BETBNEHHLIX MEKTPUYECKUX Lenei

48. OnpepeneHne ropn3oHTanbHOM COCTABMSIOLER MArHUTHOrO Nonst 3emnn

49. OnpejeneHune reoMeTpuyeckoro koaththumneHTa eCTECTBEHHONM OCBELLUEHHOCTI B MoAeni nometyeHus (TKEO).

50. Auchpakums oT MHOMMX LWeneit. Ycrnosue makeumyma u MyuHumyma. Bug audpakumorHol kapTvHb!. QudpakumoHHbie peLueTKu.

51. SKkBUNOTEHLMANEHBIE MOBEPXHOCTI. VIX PACTIONIOKEHNE OTHOCUTENLHO NNHUIA HANPSHKEHHOCTY. OHOPOAHBIE N HEOLHOPOAHbIE
anekTpuyeckne nons. CeA3b MEXAY HaNPSHKEHHOCTLIO 1 NOTEHUMANom B 0GLIEM Criyyae n ANs 04HOPOAHbIX NOnei.

52. Pabota nepemellerus 3apsja B sekTpudeckom none. Pabota nepemellenns 3apsaa B aNekTpUieckoM none no 3aMKHYTOMY MyTH.
3nekTpocTaTuyeckoe nosne - NoTeHuManbLHoe none.

53. DHeprus B3aNMOAENCTBIA BrIeKTPUYECKIX 3apAA0B. DHEPrUs 3apsKEHHOTO NPOBOAHMKA. SHEPIMs 3apsSIKEHHOO KOHAEHCaTopa. OHeprus
anekTpuyeckoro nons. O6beMHas NAOTHOCTL IHEPrUN INEKTPUUECKOrO NONS.

54. Victounukmn Toka. CTOPOHHME cunbl. 3NEKTPOABIIKYLLASA CINa MCTOYHMKE Toka. BuiBog 3akoHa Oma ans 3aMKHYTOW OLHOPOZLHON Lenu ¢
MCTOYHMKOM TOKa 13 3aKOHa CoxpaHeHusi aHeprin. 3akoH Oma Ans HeOJHOPOAHOTO y4aCTKa Lenu, COAEPXKaLLEro UCTOYHIMK Toka. CoefnHeHNs
VNCTOYHNKOB TOKa.

55. Pabota Toka Ha yyacTke Lenn 1 B 3amkHyToi Luenu. 3akoH [royns-fleHua. MowHOCTb Toka.

56. I'pachudeckoe n3oGpaxeHne MarHuTHLIX Monei. Bug uHWin MHAYKLMK NPSIMOro, KPYFrOBOro TOKOB, COneHouaa, Topousa. Mpasuno, no
KOTOPOMY OMPEAENSAT HaNPaBNeHue NNHNA MArHUTHON WHEYKUMN.

57. fiBneHne anekTpomMarHMTHo! nHAykuun. OnbiTel ®apases. OCHOBHOI 3aKOH 3NEKTPOMArHUTHON WHAYKLN (BLIBOZ, dopmMynbl, UCXOARA 13
3aKoHa coxpaHeHus aHepruv). MoTokocuennexme. Mpasuno JleHua.

58. Mpumererne sakoHa bro-Casapa-Jlannaca 4s OnNpejeneHnsa HanpsKEHHOCTU B LIEHTPE KPYroBOTO BUTKA C TOKOM (BBIBOS), Ha €ro ocu.
HanpseHHOCTb MarHUTHOro nosns coneHouaa.
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59. OcHoBHble 33424 Mo 3NEKTPOMArHETU3MY.

4.3 Texuoiorus BLIsIBJICHUS YpoBHH OCBOCHMM HMCHM M H LI

TexHonorns BbISBNEHNA YPOBHS OCBOEHUS AUCLIMNINHBE TPUBOAUTCS B POHAE OLEHOUHbIX cpeacTs (POC).
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5. YYEBHO-METOAMYECKOE Y1 HHO®OPMALIMOHHOE OBECINEYEHUE OCBOEHUS
JUCHUINIJIMHBI (MOLY JIST)

5.1. OcHoBHast ¥ JONOJIHUTENBHASI JHTEPATYPA
OcHoBHas JiHTEpPATYpA

1. Tpopumosa, T. 1. Kypc (pusukn : yueb. nocobue s nrxk.-rexu. cneu. By308 / T. K. Tpodumosa. - 15-¢ u3a.,
crep. - Mocksa : Akagemus, 2007. - 559 ¢. : nn. - (Boicwee npodeccronanbhoe odpaszosarue). - ISBN 978-5-7695-
4565-8 : 840.00.

2. Tpoumona, T. U Kypc pusnku : yuebd. nocobue nas umi.-rext. cneit. By3os / T. U. Tpodumosa. - 16-¢ u3a.,
crep. - Mocksa : Akajgemust, 2008. - 559 ¢. @ un. - (Boicwiee npodeccuonansioe odbpaszopanue). - ISBN 978-5-7695-
4956-4 : 840.00.

3. Tpoumona, T. U.  Kypc dpuzmkn : yueb. nocodue s umsk.~rexn. cneu. sy30os / T. U. Tpopumosa. - 17-¢ usa.,
crep. - Mocksa : Akaaemust, 2008. - 559 c. : wi. - (Boicwiee npodeccronanbioe obpaszosanue). - ISBN 978-5-7695-
5782-8 : 423.00.

4. Tpodumosa, T. L. Kypc ¢usmkn : yued. nocobue s nik.-rexH. cneul. By3os / T. W. Tpodumosa. - 14-¢ uza.,
crep. - Mockea : Akajemust, 2007. - 559 ¢. : mi. - (Boicuiee npodeccuonanbhoe obpaszoanue). - ISBN 978-5-7695-
3936-7 : 336.00.

5. Tpodumosa, T. M. . Kypc dusnkm : yued. nocobue aus umi.-rexu. criew. sy3os / T. K. Tpopumosa. - 12-¢ u3a.,
crep. - Mockea : Akagemust, 2006. - 559 c. - (Boicwee npodeccuonanbioe obpazosanue). - ISBN 5-7695-2956-3 :
620.00.

6. Tpopumona, T. 1. Kypc dusmku : yued. nocobue st ursk.-rexn. crietl. By308 / T. M. Tpopumosa. - 1 1-e uzs.,
crep. - Mocksa : Akagemus, 2006. - 559 c. : nn. - (Bbiciuee npodeccuonansHoe obpazopanue). - ISBN 5-7695-
2629-7 : 640.00.

7. Tpoumona, T. K. . Kypc dusukn : yued. nocobue st nmk.-texu. cnei. syzos / T. M. Tpopumosa. - 13-e u3a.,
crep. - Mockga : Akagemus, 2007. - 559 c. : un. - (Boicuwiee npodeccuonanshoe obpazosanne). - ISBN 5-7695-
3662-4 : 320.00.

8. Tpodumosa, T. K. Kypc dusmkn : yueGroe nocobue /s nHKEHEPHO-TEXHUUECKHX crieunanbHocTeli By3os / T.
H. Tpodpumona. - 6-¢ u3., crep. - Mockea : Buicmas uikona, 2000. - 544 ¢. : un. - ISBN 5-06-003634-0 : 78.00.

9. Conosben, A. K. ®usuka cpeapl : yueOuuk ans crieu. 270114 "TIpoexruposanue 3panuni” / A. K. Conosbes. -
Mocka : ACB, 2008. - 344 ¢. : un. - ISBN 978-5-93093-629-2 : 429.00.

10. Maryc, E. T (kana. Texn. nayk, pou. ; HFACY (Cuberpun), kad. @usnka).  Kparkuii kype o6weit Gpusnkm
[Dnexrponnslii pecype] : yuebnoe nocobue / E. I1. Maryc ; M-Bo o6pasosanus u nayku P®, Hosocub. roc.
apxXuTeKTyp.-CcTpouT. yH-T (Cubctpun). - Hosocnbupek : HIACY (CuGerpun), 2015. - DnekrpoH. TekeT. - 6.1,

1. Maryce, E. T1. (xana. Texn. nayk, gou. ; HFACY (Cubcerpun), kad. @usunka).  Kparkuii kype o6uieit Gpusmky
yuebnoe nocobue / E. I1. Maryc ; Hosocn6. roc. apxutekryp.-crpout. yu-1 (CuGerpun). - HosocuGupek : HTACY
(Cuberpun), 2015. - 144 c. : ui. - Bubnmorp.: ¢. 144. - ISBN 978-5-7795-0720-2 : 214.00.

12. Marye, E. I1. (kang. Texu. nayx, gou. ; HFACY (Cubcrpun), kad. Gusuka).  KpaTkuii Kypc apXMTEKTYpHO-
CTPOUTENBLHON (usHKkK [DnexTponbiii pecype] : yuebnoe nocobue / E. I1. Maryc ; M-go o6paszosanus u Hayku Pd,
Hosocu6. roc. apxurexryp.-crpout. yu-1 (Cuberpun).- Hosoenbupek : HTACY (Cuberpun), 2016. - Dnekrpon.
TekcT. - ISBN 978-5-7795-0769-1 : 6.u.

13. Maryc, E. I1. (kana. texn. nayk, jou. ; HFACY (Cubctpun), kad. Ousuka).  Kparkuii Kypc apXUTEKTypHO-
CTpOUTENLHOU (pusukM : yuebHoe nocodue / E. I'1. Maryc ; M-go obpasosanus u Hayku PdD, Hosocu6. roc.
apXUTEKTYP.-CTPOUT. YH-T (Cubetpun). - Hosocnbupek : HFTACY (Cuberpun), 2016. - 172 ¢. : un., tabn. -
bubnuorp.: c. 145-146. - ISBN 978-5-7795-0769-1 : 209.00.

14. Muxaiinos, B.K.  ®wu3uka [Dnexrpornsiii pecype] : yuebnoe nocobue / B. K. Muxaiinos. - Mocksa :
MocCKOBCKHIt rocynapcTBeHHbIH cTponTesibHbIH yHuBepeurer, IbC ACB, 2013.- 120 c. - ISBN 978-5-7264-0679-
4. (http://www.iprbookshop.ru/23753 .html)

HomoanurenLHast JUTEPATYpa

1. Bucman, I'. A, Kypce obueii pusnku @ yueS. nocobue st By30B 110 TEXH. M €CTECTBEHHOHAYY. U NEJ.
Hanpapsienvsimv 1 cned. 1. 1 - Mexanuka, mosiekyssipHas puzmka, konebauus v soaunt / I'. A. 3ucman, O. M. Tozec.
- 7-e m31., crep. - Canxr-TlerepOypr ; Mocksa ; Kpachoaap : Jlane, 2007. - 340 c. : un. - (Knaccuueckas yueGHas
awuteparypa no (usuke) (YueOuuku s By3os. Cneyuanbhas sureparypa). - ISBN 978-58114-0752-1 (o6ut.). -
ISBN 978-5-8114-0753-8 (1. 1) : 402.00.

2. 3ucman, I A, Kypc obwieit Gpusuku : yued. nocobue /yis By30B N0 TEXH. W €CTECTBEHHOHAYY. W ME.
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HanpasiaeHusm v cnietl. T. 2 : Dnekrpuuectso v maruerusm / I'. A. Bucman, O. M. Topec. - 7-e uzn., crep. - CaHkr-
[TeTepOypr ;: Mocksa ; Kpacnonap : Jlaus, 2007. - 352 ¢. : un. - (Knaccuueckas yueOuast nureparypa no ¢pusuke)
(Yuebuukn ans By3zos. Cneumnanbhas aureparypa). - ISBN 978-5-8114-0752-1 (o6ui.). - ISBN 978-5-8114-0754-5
(1.2):402.00.

3. 3ucman, I'. A, Kypc obuueii ¢pusuniu @ yued. nocoOue juis By30B 10 TEXH. M €CTECTBEHHOHAYY. U NE.
HanpasieHusim v cned. T. 3 1 OnTuka, Gu3uka aToMoB ¥ MosiekyJl, (pr3HKa aTOMHOTO siapa u Mukpouactui / I, A.
3ucman, O. M. Topec. - 6-¢ uzj.., crep. - Canxr-TlerepOypr ; Mocksa ; Kpacuonap : Jlamb, 2007. - 499 ¢. @ uin. -
(Knaccuueckas yuebnas sinreparypa no puzumie) (Yuebuukn ais By3os. Cneuunanshas aureparypa). - ISBN 978-5-
8114-0752-1 (oOut.). - ISBN 978-5-8114-0755-2 (1. 3) : 464.00.

4. Boabkenwreiin, B. C. COopuuk 3anayu no obuiemy kypey (guzuxy @ juist texH. By308 / B. C. BojibkeHIITEHH. -
3-e u3a., ucnp. u gor. - Cankr-Ilerepbypr : KnwkHbiit Mmup, 2004. - 328 ¢. - (Cneumanucr). - ISBN 5-86457-2357-7
: 114.00.

5. Bonbkenwrelin, B. C.  COopuuk 3aaa4 no obwemy kypey Gpusuku : ais text. By3os / B. C. Bonbkenuwreiin. -
3-e uzn., uenp. u gon. - Cankr-IlerepOypr : Knwknoiit mup, 2007. - 328 ¢. : un. - ISBN 5-86457-2357-7 : 158.00.
6. Boabkenwreiin, B. C. COopHuk 3aau 1o obiemy kypey gpusuku : it Text. By308 / B. C. BoabkeHWTelH. -
3-e uzp., uenp. u gon. - Cankr-IlerepOypr : Kuwcnniih mup, 2006. - 328 ¢. : un. - ISBN 978-5-86457-235-7 :
200.00.

7. Inernes, [1. M. (1-p Texu. nayk, npod. ; HI'ACY (Cuberpun), kad. dusuka).  DnexrpoauHamuka.
MaruuTocTtaTnka. SIBjieHHE 2IEKTPOMArHWTHON MH/YKLIMK. MarHuTHbIe CBOMCTBA BeilecTRa : [yuebHoe nocodbue].
Y. 2 /T1. M. I'nernes, B. H. Anuynosa, I'. WM. boikosekas ; M-Bo o6ut. 1 npod. obpazosanus PO, Hosocub. roc.
APXMTEKTYP.-CcTPOHT. YH-T. - HoBocubGupek : HIACY, 1999. - 80 c. : un. - bubauorp.: c. 80. - ISBN 5-7795-0065-7
: 14.00.

8. CaBennbes, M. B.  Kypc o61ueit pusuniu : yued. nocobue st Bry308 : B 5 k. Ku. | : Mexanuka / W. B.
Casenbes. - Mocksa : Actpenb : ACT, 2003. - 336 ¢. : un. - ISBN 5-17-002963-2. - ISBN 5-271-01034-1 : 80.50.
9. Casenbes, M. B.  Kypc obwieit dusuxm : yueb. nocobue s Bry308 : B 5 kH. Ku. 2 : Dnekrpuuectso u
marnetusm / U. B. Casenbes. - Mocksa : Acrpens : ACT, 2003. - 336 ¢. : un. - ISBN 5-17-003760-0. - ISBN 5-271-
01183-6: 81.00.

10. Capenbes, M. B.  Kypc o6iuei (usukn : yued. nocobue ans Bry308 : B 5 k. Kn. 3 : MonexynsipHas ¢pusuka u
tepmoanHamuka / M. B. Casenbes. - Mocksa : Acrpens @ ACT, 2003. - 208 ¢. @ un. - ISBN 5-17-004585-9 : 81.00.
1. CaBenber, M. B.  Kypc o01ueit huzmin : yued. nocobue aist Bry308 : B 5 k. Ku. 4 : Boanwl. Onruka / U. B.
CaBenbes. - Mocksa : Acrpenb @ ACT, 2003. - 256 ¢. : ui. - ISBN 5-17-004586-7 : 81.00.

12. Casenbes, M. B.  Kypc o61ueit husmim : yued. nocobue aist BTy308 : B 5 ku. Kn. 5 : Keanrosas onruka.
Aromuas ¢pusuka. Gusnka TBepaoro tena. OGusnka atoMHOro sapa v aneMentapubix yacruu / M. B. Casenbes. -
Mocksa : Actpens : ACT, 2003. - 368 ¢. : wi. - ISBN 5-17-004587-5 : 81.00.

13. Creukuii, C. B.  CrpourenbHas (usuka [Dnekrpornsiii pecype] : yuebnoe nocobue / C. B. Creuxuii, K. O.
Jlapuonosa. - Mocksa : MOCKOBCKHIi rocy1apcTBeHHbIN CTPONUTENLHBIN yHuBepeuTeT, Ail [Tu Dp Meama, D5C
ACB, 2014. - 57 c. - ISBN 978-5-7264-0958-0. (http://www.iprbookshop.ru/27466.html)

MeTO[[H‘lCCK“e YRA3AH M

I. COOpHUMK MHAMBHAYALHBIX 3aJaHKH 110 (PU3KKE : METO/L. YKa3zaHus /Ul BCeX cnell. aHeB. popMbl 0byuenus. Y. 2
: Monexynspnas (usuka. Tepmonnnamuka. Xuakocru / HoBocH6. roc. apXurektyp.-cTpout. yH-T (Cuberpun),
Kad. pusnkw ; cocr.: I'. M. brikosekas, H. K. 3i03un,C. W. Jlunuuk, H. U. Hoeukoga, J1. U. INponuna, J1. ®.
Meaenuos. - Hopocubupck : HITACY, 2006. - 136 ¢. @ un. - 6.u.

2. COOpHHK MHAMBMLYalIbHBIX 3alaHnii 110 Gu3KKe : AJis Beex cneu. AHeBHOM Gopmbl 00yuenus. Y. 4 :
["apmonunueckue konebanus u ostbt / Horocu®. roc. apxurekryp.-crpout. yu-1, Kad. dpuzuku ; cocr.: A. 1.
3aukun, JI. . Menenuos, C. H. Tpyxan, O. b. brikacosa. - Hosocubupek, 2004. - 60 c. - 6.u.

3. COOpHMK MHANBUAYANBLHBIX 3aaHUI N0 (PUBHKE © MCTOA. YKa3aHus Ui BCeX cnetl. aHes. popmbl o0yuenus. Y. 1
: Mexanuka / Hoocu6. roc. apxurektyp.-ctpout. yH-T (Cuberpun), Kad. ¢pusukm ; cocr.: H. U. 3io3un, B. T1.
HMeanos, JI. ®. Meaenuos, H. K. Hosukosa. - Hosocubupex : HITACY. 2005 - 148 ¢. : mn. - 6.11.

5.2. Ucnoub3yembie 0a3bl JAHHBIX H HHPOPMANMOHHbIC CHPABOYHBIC CHCTEMbI

Tabnuua 5.1 Wicnonb3yemoe nporpamMmHoe obecneyeHme

No Haumenopanue [Toxrsepxaenve

fiffi MH(OPMALIMOHHBIX PECYPCOB JIMLEH3HUH Kosnuecrso anuensuit
1 2 ‘ 3 4
1 |Office 2007 Professional Plus Cepruduxar or 20.08.2007 253
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Ned2605370, Ceprudpukar or
17.07.2008 Ne44290964,
Ceprudumiar ot 26.09.2008
Ne44607324, AKT BBINOJHEHHBIX
pabor o1 16.08.2019r NeA6

Tabnuua 5.2 Wcnonbayembie 6asbl JaHHbIX 1 MHDOPMALIMOH

HO-CNpaBOYHble CUCTEMbI

HI'ACY (Cubcerpun)

No Haumenosanune ToareepsaeHue

filk MHPOPMALIMOHHBIX PECYpCoB JIMUEH3UH Konunuecrso nuuensuit
1 2 3 4
1 |[DnekTpoHHbIi KaTanor GUdIMoTEKM orosop o1 20.10.2016 Nel16816 , 500

AKT BbITIOJIHEHHBIX paboT OT
16.08.2019r NeAG

2 OduumanbHbii caiir TTIHTH

CroOoarHo pacnpocrpansiemas b1, 1 000
AKT BBITIOJIHEHHBIX padoOT OT
16.08.2019r NeA6

3 |[IpogreccronalibHbie CIPaBOUHbIE
cuctembl "Texakenept" yueO.

CorallieH1e 0 COTPYAHHUUECTRBE OT 50
19.10.2019 No 6/59-19

Tabnuua 5.3 Wcnonbayemble MHTEPHET-PECYpPChI

No Haunmenopanue
MH(POPMALIMOHHBIX PECYPCOB

Ccebuika

B chepe obpazoBanus

n/n
1 2 3
I Hopran 1O HI'ACY (Cubcrpun). http://do.sibstrin.ru/login/index.php.
2 |Eamublii nopran uurepHer-recruposatus [http:/i-exam.ru/

5.3. Meroauveckue PERKOMECHAANMH O OPramy3AlMKl W3YUCHMs NHCH M IJINHLI

Tabnuua 5.4 Vicnonbayemble 06pasoBaTenbHbIE TEXHONOTMIA

HaumenoBanue

No TexHonorum Buj sauartuii Kparkas xapakrepucruka
n/n
1 2 3 4

CINCUHAUTU3UPOBAHHBLIX
KJjlaccax

1. AyD,HTOprIG MOTOYHbIC U Ml’l(l)()pl\’lﬂL“/l()l-! HBLIC JICKIIW U, Ha JICKUMSAX: MCITOJIb30BAHKUE M}’ﬂle/]MCﬂHﬁHOI‘O
pynrioBbIC 3aHITHUS B [MPAKTHYUYCCKHUEC 3aHATHS NPpE3CHTALMOHHOTO O60pyﬂ,OB'dHl/lﬂ C

lieMoHcTpanueit BuaeodunbmoB, hororpaduii,
KOMITBIOTEPHBIX NpeseHTauunii, Ha npaxruueckuy
BAHSATHUAX: OCBOCHUE KOHKPETHBIX YMEHHH U
HaBBLIKOB 10 MPEJIOKCHHOMY TpenoiaBaTesiem
AIrOpuTMY.

2. Meton npoGnemHoro [Tpobaemtibie
M3J105KEHUsI MaTepuraa VIEKLIMY, [PaK
BAHSITUS

CaMOCTOSITENILHOE U3YUEHHE CTYIEHTaAMU
THUECKHE MaTepHasa JICKLMH C MOCNCAYIOLIEN JUCKYCCHe
B ayauTopun. Opranmzaums yueGHol paboThl,
HanpaejieHHas Ha peleHWe KOMIUIEKCHOM
yueOHO-ro3HaBaTeNLHOMN 3a/1auK Ha
NMPAKTHUCCKUX 3aHATHUSX.

NPOBEACHMS 3aHATHIA Oecena

3. |MurepakrupHas Ppopma Jlekums-auckyceus, nexuus-  Jlekuus «obparHoi ces3u», npeanoiaraioimas

00CYKAEHHUE CIIOPHBIX BOMPOCOB, BO3HUKAIOLMX
MpH W3J103KEHUN MaTepHana B ayJIMTOPUH.
Berpeun ¢ npeacrasurensimu npoduibHbIx
KOMITaHHH, NMOCELIEHHE CNIeLHalu3uPOBAHHbIX

BbICTaBOK.
4. ,ZIHCT(:II’ILLI/IOHHOC O6yllel~ll/le CamocrosresibHas leﬁOT(]. CamMocTosTelIbHO M3YUCHHEC 06yLlal-Ol.Lll/llelC$|
KypcoBas pHGO’I"ﬂ yllU6HOF0 Marepuaia B JUCTAHUMOHHOM PEeXKUME

na noprase http://do.sibstrin.ru/, caMmoKOHTpOJIb
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OCBOECHMA MaTepHaia ¢ UCTOoJb30BaHUEM
TecTOBOH 0a3bl nMoprajia AMCTAHUMOHHOIO
00yUeHUs., KOHCYAbTALIMK MO BbINOJHEHUIO
MPaKTUHECKHUX 3aJaHNi U KYPCOBOMY
MPOEKTUPOBAHUIO B On-line pexxume.
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6. MATEPUANBHO-TEXHUYECKOE OFECIIEUEHUE
Tabsimua 6.1 — MarepuasibHO-TEXHHUECKOE 00ECTIeUeHHE AUCLMTIUHDI

Haumenopanue cneumanbHbix™®
MOMELIEHWUH U NOMELIEHUI JI151
CaMOCTOSITENBLHON paboTh

Ocnautenue crieumalibHbIX MOMEIICHWI W NOMELIEHHUH 1S CAMOCTOSTENbHOM
padoTbi

1

2

3aaHue 1abopaTopHOro Koprnyca
no yn.Typreuesa, 159, 357 aya,.
(KouTponbhas, 3auer, Dx3amen,
JlaboparopHbie)

YueOnan ayauropus Uisi NPOBEACHHUS 3aHSITHIH CEMUHAPCKOTO THNA,
FPYMIOBBIX ¥ MHAUBHILYAJIbHBIX KOHCYIbTALMH, TEKYLIEIO KOHTPOJIS U
NPOMENYTOUHON aTTecTalm

JlaGopaTopHeie KOMILIEKCDI: YIIK 10 ¢usuke 1 wr.;Mebesb: cTobl 8 Wwr.
OO0uiee KonuuecTso mect: 27

31aHue 1abopaTopHOro Kopnyca
no yn. Typrenesa, 159, 359 ayn.
(I'lpakrtnueckue, CPC)

YueOnas ayaAuTopus Uist IPOBEACHHS 3aHSITHH CEMUHAPCKOrO THNA,
FPYNNOBLIX ¥ MHAMBHAYANIbHBIX KOHCYJIbTALMH, TEKYLIEr0 KOHTPOJIS U
MPOMEIKYTOUHON aTTeCTalK

Hsmepurensroe obopyaosatue: BosbTMeTp 2 wiT.;Mebesb: cTonbl 6 L.
O0uLee KonmuecTBo mMect: 27

3aaHue J1adopaTopHOro Kopryca
no yn.Typreneea, 159, 373 aya.
(Jlexumm)

YueOuas ayiuTopust /Uls POBEACHHS 3aHATHH JIEKLWMOHHOTO THIA, 3aHSATHIA
CEMMHAPCKOrO THINA, KypCOBOro NPOSKTUPOBAHUS (BbINOJHEHHUS KYPCOBBIX
paboT), rpYNNoBbIX MU MHAMBAIYATLHBIX KOHCYJILTALMMI, TEKYLIEr0 KOHTPONS 1
NPOMENYTOUHON aTTECTALMY.

Komneloteproe obopynosanne: komribtotep | wr., npoekrop 1 wr., sxpan 1
LT,

O01ee KOJIUUECTBO MeCT: 226

* C[’leuHaHbele MOMELUCHUS — ylle6lilale AYyAATOPKHY 15 TIPOBEICHUSA 3aHSITUH JIEGKLIMOHHOIO THUIA, 3aHATHH
CEMHHAPCKOro Tura, KypcoBoro npocKTupoBaHmst (BI)IIIOHHCHI/IC KYypCOBbIX pa601‘). I'PYIIOBbIX U
HHAUBUYAJILHBLIX KOHCYJ1 bTaLMWH, TCKYLUCIO KOHTPOJIA U NPOMEKYTOYU HOWM aTTeCTaumrm, a TaK »Ke rnoMeLeHus ajs

CaMOCTOSTEbHON pabOThl

ABTOp-pazpaboTuuk (BeyLLmii JIeKTOp)

JI.B.I'nazkosa
®UO

(IOJUTHCH

ey
/4

18



