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1. MACOOPT PABOUYEH NPOIPAMMbI JAUCHUITTJIAHBE
Tabnuua 1.1 OcHoBaHue i peasiM3aLiii AUCUMITMHbE

KOll HanpapJICHUs ﬂOLlFOTOBKl/I/ CrCUUAIbHOCTH

20.03.02

HanpaBneH He I'IO[I,FOTOBKI/I/ CNCUHAJIbHOCTD

[pupoaoodycTpORCTBO M BOMONC H30B2 T HE

VYposeHb 06pazoBaHms

bakasnappuar

I'on pazpaboTku/0OHOBREHMS

2022

Tabnuua 1.2 CTpyKTypa JMCUMILUIMHBL B COOTBETCTBUM € YYEOHBIM M1aHOM

Bunpl yue6HoH paboTbl, BiJIIOUAs CAMOCTOSTENLHYIO paboTy

Popma obyuerisi:

00y4atOLIMXCSl U TPYAOEMKOCTb AUCLMILIMHbI ouHast OHHO-3a04Has HHas
TpynoeMKOCTb AMCLMITIUHbI 3AYETHBIX SIIUHHIL 6 {
AKAAEMHUCCKHX 216 !
£10 I
yacos ‘
KonrakrHas pabora, |Ayaurophas JeKumnu 34 :
Hac MPaKTHUYCCKUE 55 1
L
3aAHATUS
naboparopHpiii 14
2 |
NPaKTUKYM 5
BHeayauropHas 1’
CamocrosTenbHas paboTa, uac 116 [
Tabnuua 1.3 opMbl KOHTPOJIS AMCUMTLIMHBI
Cemectp Dopma obyuesi:
1 opma KOHTpOJIsE ouHas OUHO-3A04HAsI sacHas
NIEPUOIBI KOHTPOJIS 1,2 cem
3K3ameH (bl) 2 cem
3a4€T (bl) 1 cem
KypcoBas paboTa
KyPCOBOH NPOEKT
MHAWBUIYaANbHOE 3aaHue (KOHTpOIIbHAs padoTa) 1.2 cem
Tabnuua 1.4 Buabi camocrosrensHoi paboTh
. . Dopma oy e
Bun camocTosTensHol paboThi Bun zansrus Tun neprona i =
ouHas OUHO-3:0MHAR | snouHad
Teoperuueckoe
IloaroroBka k nekuusim Jlekumu
o0yueHue 32
IloaroroBka K NpakTHUECKHUM . Teoperuueckoe
[TpakTuueckue
3aHATUAM o0yuenue 24
[Tonroroeka k naboparopHok Teoperuueckoe
JlaGoparopubie - 4
pabore o0yucHue 30
Dx3aMeHalMoHH
[Tonroroeka k 3a4ery 3auer
ble CECCHH 12
DK3aMEHALUMOHH
ITonroroBka K 3K3aMeHy DK3aMeH
bl CECCHU 18
Hroro 116




2. HEJIb OCBOEHMSA AMCLUM NI H b

2.1. Heat w 324241 OCBOCHHS JIMCI{# LN H LI

Lenbto uzyuenus ancumnimubl «Dusuka» SBIseres CO3aNUE Y CTYACHTOR OCHOB J0CTATOUHO LUHPOKOH
TEOPETUUECKOH MOArOTOBKM B 00JIACTH (PH3IHKH, THO3BONIOUICH OPHECHTHPOBATHCA B NOTOKE HAYUHOM
TEXHHUECKOH UHPOPMALIMK 1 00ECHCHMBAIOUICH UM BOBMOMKHOCTD HCHIONB30BAHMS HOBBIX (husHyecKux
MPUHUMIIOB B TEX 00ACTAX TEXHUKHM, B KOTOPBIX OHN CHELMAIW3HPYIOTCS

3aaun OCBOCHHS AUCUMILIMHDI:

I. DopmupoBanye y CTYACHTOB HAYHHOFO MBILUICHUS W COBPEMEHHOIO ECTECTBEHHOHAYUHOIO MHUPOBO33PEHUS, B
HaCTHOCTH, NPABUIABLHOTO TTOHUMAHMS FPEHMIL HPHMEHMMOCTH PANTMUHBIX (PHIHUECKMX NOHITHH, 3aKOHOB,
TEOPHH;

2. YcBOGHME OCHOBHBIX (PH3MUCCKUX SBJICHUI U 3aKOHOB KIACCHUECKON M COBPEMCHHOMN (PU3MKH, METO0B
(hr3HUeCKOro uceieoBaHKs;

3. BeipaboTka y cTyAeHTOB NPHEMOB M HABBIKOB PEILEHHS KOHKPETHLIX 3a/1a4 W3 pasHbIX o6aacTeil dusnkn,
MOMOTalWMX CTYACHTAM B JAILHCHICM PCILATL HHIKCHECPHbBIC 3a0auu;

4. O3HAKOMJIEHHE CTYIEHTOB ¢ COBPEMCHHOMN HAYUHOU annapaTypoil 1 BbIpaBoTka y CTY/IeHTOB HAUAILHIX
HaBbLIKOB MPOBEACHHMS YKCICPUMEHTANBHBIX HAYUHLIX HCCACHOBAHMI PARTMUHBIX (PU3MUYCCKUX SBJICHUH M OLCHKH
norpeLlHocTei.

[Mporpamma cocrasnena B cootsercTrm ¢ TpeGosannammn MeiepaibHOrO rOCYJapCTBEHHOTO 00pazoBarTesiLHOro
CTaHA2pPTa BLICLIErO 00Pa30BaHKs MO HANPABICHHIO NOAOTOBKYM / CrieunanbHocTH [pupoaooGycTpoieTso u
BOJIONOJIL30BaHME.

[Iporpamma cocrasiiena ¢ yu&rom pekoMeHIALMI PUMEPHOI OCHOBHOH 0Bpa30BaTEILHOM POrpaMMbl BLICLIEFO
00pasoBaHus NO HANPABJEHHUIO HOArOTOBKK/CHIcHHatLHOCTH [IPHPOAOOGYCTPOICTEO M BOAONONIL30BAHE
YTBEPHKAEHHONH

2.2. Tiepeuennb MIANHPYCMBIX Pe3yJibTaron o0y UCHE NO AMCHRIVIMIC {MO/LY110), COOTHECEHHBIX €
NJIAHMPYCMBIME PEIYALTATAME GCBOCHUR OOPA30BATENLHOMH NPOTPAMMbE

Tabnvua 2.1 TlepeucHs miaHupyemMuix pesyanTator 00YHEHUs MO AHCUMITIMHE

Ko v HavMeHoBaHHe KOMICTSH M

) Ko v HanmMeHOBaHHC HHARKATOPA JOCTWKEHNS KOMIETEH UMM
(pezynbrar ocsoetns)

OIK-2. Cnocobent npunumars yuacrue  [OTK-2.3. Buinosinser 0Ky MEHTHPOBaHHE pesyNbTaTOB MCCACIOBAHMS
B HayUHO-HCCIICI0BATENLCKOTH OhopmIICHHE OTHETHON JIOKYMEHTALMH, TPEACTABICHHE H 3ALHUTY
AEATENIBHOCTH HA OCHOBE PE3YNLTATOB NPOBEAEHHOIO HCCIICAOBAHUS.

MCNONB30BAHHSA €CTECTBCHHOHAYUHBIX U
TEXHUYECKMX HayK, yueTa Tpebonanuii
DKOMOIMYECKOH U NMPOU3BOJACTBEHHOM
GesonmacHocTH

>

OTIIK-2. Cnocoben npunumars yuacrue |ONK-2.1. Cnocobeu dopmyuposars uein NOCTaHOBKY 3a1a4u
B HayUYHO-MCCIIEA0BATENLCKOM ueceoBalins.

JEATENILHOCTH HAa OCHOBE
MCTOJIL30BAHMWS ECTCCTBEHHOHAY Y HBLIX K
TEXHUUECKMX HayK, yueTa TpeboBatmii
DKOJIOTUYECKON W IPOU3BOACTRCHHOIM
Oe3onacHocTu

OlIK-2. Ciiocoben npunumars yuactie [OINK-2.2. Ocymectiser Bonosenme u KOHTPOJIb BBITIOJTHEHMS

B HAYUHO-UCCIICI0BATENBCKOH MCCHICROBAHMH, JOKYMCHTHPOBAHUE PE3YIILTATOR, (POPMYIHpOBAHUE
AEATESILHOCTH Ha OCHOBE BBHIBOJLOB 110 PE3YNLTATAM UCCIEA0BAHNS

UCTIONL30BAHMS €CTECTBEHHOHAYHHBIX 1
TEXHUUYECKUX HAYK, yueTa Tpebosaiuii
IKOJIOFMUYECKON U NMPOU3BOACTBEHHOMH
fesonacHocTH

Tabnuua 2.2 ~ Flnanupyembic pesyiibTarhl 0CBOCHHS JAMCLMIIARIbI 0GPa30BaTeIbHOMN nporpamMmmbl

(OS]



Ko v HaumeHoBanue MHJMKaTOpa
JOCTHIKEHMS KOMIIETCHLMU

HaumeHopanue nokazare/ist OUeHUBAH K (pesyhbTara o0yueHums 1o
JAMCUMNIINHE)

1

2

OINK-2.3. Boinonuser
JMOKYMECHTHPOBAHUE PE3YJILTATOR
MCCAEA0BAHUA, O(POPMIICHHE OTUETHOH
MOKYMEHTALMHU, NIPEJICTABICHUE U
3aLUUTY PE3YNILTATOB NPOBEAEHHOTO

Jnaer: ONK-2.3. Hopmarusubie tpeGopanus i JIOKYMEHTUPOBAHMIO
HAYYHBIX HCCHICROBAHMI, MHTENNEKTYAIbHBIX NPaB 151 BbIsSBICHHUS,
ytera, o0ecneuenus npaBoBoi OXparsl pe3yabTaToB
MHTCIUICKTYaIbHOM ACATENLHOCTH, NPaBUiIa No 0POPMAEHHMIO OTUETHOM
JOKYMEHTALMH

UCCJICJOBAHUSA.

Ymeer: ONK-2.3. Bectu 10Ky MEHTHPOBAHUE PE3YIIbTATOB HAYUHbIX
MCCICOBAHKE B COOTBETCTBHM C TPEOOBAHWAMU HOPMATHBHBIX AKTOB,
O(OPMIATL OTUETHYIO JOKYMCHTALMIO H NIPEACTARANTH NOMYUEHHbIE
PE3YIBTATBE HCCNICNORANNH 00BEKTOB NPUPoI00OYyCTpOicTRa 1
BOJONOJIL30BAHMS.

Mmeer naepiicn: OHIK-2.3. PazpaGarbisats J0KYMEHTHPOBAHMIO O
Pe3yAbTaTaX HaYUHBIX HCCACAOBAHKI C YHETOM HOPMATUBHOIO
NPaBoOBOrO peryauposaiivs, oopMACHUS HAYHHO-TEXHHUECKUX
OTUCTOB, TIPEACTABICHUS W 34T NPOEKTOR

OIK-2.1. CnocoBen popmynuposars
LEN W MOCTaHOBKY 3a/1a4u
MCCIIE/IOBAHHSL.

3uaer: ONK-2.1. Metoant Hayulbix HCCHCAOBaHMI 00BEKTOR
npUPooo0yCTPOICTBA U BOAOIIONL30BAHMS, A TAKIKE OCHOBHbIE 3a1a4H
MO BHEAPCHUIO NPOrPECCUBHON TEXHUKH W TEXHOJIOTHH,
00eCcneMBAIOLIMX TTOBBILICHHE KAYECTBA CTPOUTEILCTBA U
DKCTUTYaraiiiu 00beKTOB NPpHpPoR000YCTPOICTBA M BOAONONL30BAHMS HA
OCHOBC HCIIOJIL30BAHMS CCTECTBCHHOHAY YHBIX M TEXHHUECKHMX HAYK,
yuera rpebosanunii H5KONOrMICCKON U NPOU3BOACTBEHHON GE30NaCHOCTH

Ymeer: OINK-2.1. Dopmyanposars uesiu 1 NOCTaHOBKY 3a4a4u B
HAYHHBIX MCCNCA0BANMUAX OOBEKTOR NPUPOA0OOYCTPOHCTRA 1
BOAONONB30OBAH M

o
“

Mimeer naspikn: OTK-2.1. Biajenus coppemeroii 3akonoaatenbHoM
Gasoii 1pK BOAONONB30BAHNH, B TOM YUCIE NIPH NPOU3BOLCTEE BOAHbIX
M3LICKAHWH, YUacTBOBATL B pa3paboTKe Opranu3aloHHO-TEXHUUECKON
HOEYMEHTALMH, POTOBHOCTLIO YHACTBOBATH B PELICHHH OTACBLHBIX
3a1a% Npu UCCICLOBAHMM BO3ACHCTBHSA NPOLIECCOB CTPOMTENLCTBA U
DRCIYaTalK 00BEKTOB NPUPOACODYCTPOICTBA M BOSONONL30BAHMS HA
KOMIIOHCHTDBI NIPHPOAHON Cpe/ib

OIIK-2.2. Ocywecrenser BubnonHenme
W KOHTPOJIb BbINOJIHEHUSI UCCIICAOBAHWIA,
NOKYMEHTUPOBAHUE PE3yJIbTATOB,
(opmynIMpoBaHHe BLIBOAOB 1O
PE3YNLTATAM UCCIEAOBANMS

3uaer: OTK-2.2. HopmaTusHy1o v 3aK0HOATE I HYIO 0azy, MeTonbl
BHITIONHCHUS M KOHTPOJIS BLUIOIHEHMS NCCIICA0BaHMMN, NpaBuia
JOKYMCHTUPOBAHUS PE3YJILTATOB, CNOCOOB! (hOPMYIMPOBAHUS BbIBOIOB
1o pesylibTaram uecieiosarug 00LeKToB NpUpoa0odyCTpolicTBa u
BOIONOJIBL30BAHMSI.

Ymeer: OTIK-2.2. Ocymectsnsts MccheoBaHus 1 KOHTPOJMPOBATh X0/
HCCIICNOBAHMMN, JIOKYMEHTUPOBATDL PE3YILTATOR, (JOPMYJTUPOBAHIE
BLIBOJIOB 1O PE3yAbTATAM UCCACHOBAHUS O0BEKTOR
NPUPOIOODYCTPORHCTBA ¥ BOAOTIONL3OBAHUS

HUmeer nasbiicn: OTIK-2.2. Tpumenats npu BuinoiHenuu v KOHTPOJIsI
BLHIOJIHCHUS HCCNCNOBANMI, JOKYMEHTUPOBATL PE3YIbTATSI,
(hopmMyIHPOBATL BLIBOLI 110 PE3YNLTATAM UCCIICAOBAHHS OOHLEKTOR
NPUPOAOOOYCTPOHCTRBA M BOAONOINL,30BaHUS

HH(‘])OpMaUMﬂ O BbISABJICHWUH PC3YIILTATOB OCBOCHUS JIUCIIMINII M Hb] npeacrapneHa B (D()H)_l(') OLCHOUYHDBLIX CPCIACTB 110

Aucuuninre. Hacnopr ®OC ripepcraser

1B paspene 4 PHJL

[pumeuanne: DOC paspabatbiBactes kak npuioKeHUE K P & coorsererun ¢ Honowxennem o GOC,

YTBEPIKACHHBIM JIOKANbHbLIM HOPMATHUBHL!

M aKTOM.




3.1,

3. COZEPWAHUE JAMCUMTEIIH b

Templ yueOHOM HCHHIVIMIBLE (JEKMBOHMBIE 3AMATHH)

Tabnauua 3.1 Tembl JICKLUMOHHBLIX 3aHsTHIA

Ne n/n

Haumenosanue
pazaena
JAMCUMIIIHBI
(MO-1tyJist)

Tema n COUCPWANHC HEKIMOHHOIO
SAHA-THS

Konuuecrso uacos no dgopmam
00yueHms

Kowr. pab

Cam. pad

3a04Has

2

3

£ | OUHAA

‘| OYH.-3a04Has

a

@ | OYH.-3a04YHas

~1| OYyHad

o | 3a04Has

Hepan rpynna
nepHuosa
arrecTanmn (3a4er)

ounag gopma (1 cemectp)

Mexanuka

Kunemaruka nocrynareibHoro v
BPALLATENLHOIO ABMIKCHUS IIEMEHThI
KuHEeMaTHKky. GU3HHCCKIC MOJCIIN:
MarepualibHas ToUKa (Yacruua),
abcosmoTHO TRepioe Tei0. Kinnematiika
MarepuaiibHoH Toukn. Tpackropus,
BEKTOP repemMenietus, nyth. Jinuciinbie
CKOPOCTH M YCKOPEHUE KAK HPOU3BOHbLIE
no spemenn. Hopmasnisnas u
TAHICHUMAJILHAN COCTABIAIONIMNE
Yekopenns. Lienp u pajnye kpusustbl
TPacKTopHu. BokTopsl YIIoBoro
NMEPEMEUIEHHA, Y TTIOBON CKO

2

[\

3]

Mexanuka

Hunamuka nociynarTenbHOro JABUKEHUS
TBepaore rena (eHoBHOE ypaBHeHue
AuHamukun. Macca n uMnyJsise
marepualibHo Touku. Tepsiii 3akon
Hororona v noustve nuepimanbHoM
cucTembl oreHeTa. Bropoit 3akou
Hororona kak ypasneuue nprenns. Cuna
KaK npoussoinas uMinynsca. Tperuii
saxon Hutorona. Cuna (rsbkectu, Tpenus,
ynpyroctu). Mmnyise cucremst.  Hewrp
MacC CHUCTEMbI MATEPHAILHBIX TOUCK.
3akoH coxpanenus umityiibea. Kune

2

Mexanuka

JnHamuka BpaigaTeiibHOrO ABHIKEHHS
TBEPR0T0 Tena Moment cuiibl. Bpauienue
BOKPYI" HENGABMIKHON ock. MomenTt
urepimn. Teopema lveitnepa. Ochoshoe
YPABHEHUE HHHAMUKYU BPALLATCALHOTO
JBHIKEHUS TBEPAOTO TENA OTHOCHTELHO
HCTIOUBUKHOM 0cu. MOMEHT uMiiylisca
HACTHLLBl M TBEPAOIO Tesa. 3aKoi
CoXpaHeHust MoMenTa umiyabea. Pabora
YHEPTUS HIPH BPAIICHHH. DICMCHTbI
CHENUANLHON TCOPHM OTHOCHTENILHOCTH

(%]

8]




Mexanuueckue
KoJie0aH1s U BOJIHbI

lapmonuueckue kosebanus AMILTY na,
KpYroBast 4actrora, (paza rapMOHUUECKNX
kojeGanmit. MOPMYIB Jiist CMELEHims,
CKOPOCTH, YCKOPEHHS 1 UX CBSI3b 11PH
rapMoHMHECKUX Koliehanusix.
3aBUCUMOCTD YACTOTH COOCTBEHHBIX
KoJjieGanuil OT napaMeTpos
kosteOatenbibix crucrem. Cliosenne
kostebanuii. Buabt v Bearumuna sHepruu
JUISE MEXAHMUCCKHUN KoJieOaTesibbix
CHUCTEM. 3aTyXaoume Kosicbanus.
Koappunmenr 3aryxanms. Jlo

(8]

89

wn

Mexanuueckue
KOJ"IGGEH-] WS U BOJTHBI

Bosinsl B ynpyrux cpenax lpoaonshpie v
nonepeusie Bosbl. Bososoi GpouT U
BOJIHOBAS MOBEPXHOCTL. Y PABHECHUC
miockoi Oeryuieit Bostbt. Hapamerpoi
BOJIHBL: JUTMHA BOJHHLL, BOJIHOBOE YHCJI0,
NCPHOJL, HACTOTA, COOTHOIHECHMA MY
numu. Mirrepgepenuus u audpakims
B0JIH. PacnpocTpaneHine 3ByKOBBLIX BOJIH.
Okrasbl. YPOBeH: 3BYKOBOFO AaBicHUs

[Se]

(Ne]

MonekynsipHas
(puzmka.
Tepmommnamuka.

VineanbHbic rasp W sBACHNS NIEpeHoca
MaKkpOCKONMMHECKHE [aPaMETPbI.
YpaBHeiie CoCTosiius MACUILHOTO rasa.
Pacnpenenenne Makeeeana v bosnbumana.
Hovina ceobonnoro npobera. Buyrpenusis
IHEPrUs MACAILHOPO raza. HYucno
crencuelt ceoboibt. JAudgysus.
TemonpoBostocTs. BA3KOCTL razos

2

3]

Mounexyasipuasi
(puzukan
TEPMOAMHAMHKA

Heppoe u ropoe Hauala TepMOAMHAMKKH
Onucanime w3onpoueccos. Heproe nauano
TepMoauHamuiit. Pabora npu
W30Tpoueccax. FertoeMkocTb npu
NOCTOSHION JABJICHHN # NOCTOSIHHOM
obbeme. Tepmojinnamuyueckas
BEPOSTHOCTS. DHTpornvs. Bropoe Havasio
TEPMOAUHAMUKK KPYTroBLIE NPOLCCChl.
Kon(puumenr nosiesnoro aeicrous
TEIIOBON MaLHbl. XONOAMILHBIC
MaliHHbl M TETIOBBIC HACOCH

3]

(N

Monekynsipras
(uzuka
TEPMOJMHAMU KA

Macanbuas v BA3Kasn sKUAKOCTD.
[osepxnoctioe warsmkenve CMaunpanme
u necmauupanue. Jlasneuue noy
U30THYTOM NOBEPXHOCTBIO. Kanninsiptbie
apsienust. CroGounas yueprng. Merobt
MCCNEIOBAHKE TIOPUCTOTO BELICCTRA
YpasHerure Hepas3pbIBHOCTH. Y paBHeHUe
bepuyiuin. 3akon Hutorona. ®opmyna
Croxca u [lyaitzens. TypOysienrnoe
TedeHue. HenbloToHOBCKHE WHAKOCTH

b

S

Monexyansipnas
(duzuka u
TEPMOAUHAMHKA

Peanbuble rasbi M KOWJICHCHPOBAHHOE
cocrosine Mazoseie nepexoip Cxpoitas
TEIIOTa nepexo/ia. HachiueHsii nap.
Hunarpammpi cocrosinms Amopdroe i
Kpuctajmueckoe cocrosuue. pumecn.
Hedexersr. Kpucrannorpaduueckue
cueremb. Bubt esgseil aroMoB.
Tennoemxocrn. Hedopmatmu.

[§8]




UTOTO

Ileppas rpynna
nepHosa
arrecragun (3aver)

Bropas rpynra
nepuoja
arrecTanum
(Ox3amen)

ounas popma (2 cemectp)

DneKkTprUecTBo

HanpsakeHHOCTb MICKTPUHECKOro noss.
Horenunan ynexrpudeckoro nossllorox
BEKTOPA. DNEKTPOCTATHICCKAs TEOPEeMa
Faycca. Ilpumencenne teopemsi Faycea
JUist pacierta nonei sapsukeHHol cdepii,
Wik pa, miockocTn. Padbora
dIeKTpocTaTrieckoro nons. Horenuman.
Crs3b nOTEHUMANA ¢ HANPIKEHHOCTBIO
MICKTPOCTATHIECKOro Noss. Pacuer
HOTCHUMANOB NONEH 3apskeHHoR chepbl,
LM HZPA, THIOCKOCTH.

(3]

Dne KTPpUUEeCTBO

Huonexrpukn. Konaencaropoi. Dueprus
MICKTPHUUECKOro nosisBuabl noaspusaiy
avonektpukos. Honspusosanocts
(BeKkr0Op nosgprianmnn). Juonekrpuueckas
BOCIPUUMUHBOC T, OTHOCUTELHAS
JMOACKTPUHECKaAs NPOHULIAEMOCTD
DHEPTHS HACKTPUUECCKOTO NOJIS
Konnencaropsl. Dueprus u obbemuas
TWIOTHOCTL MHEPIHY WEKTPOCTATUNECKOTO
1015

[

[89)

|8}

BDnerrpuuecTro

3aK0HbI HOCTOAHHONO WIEKTPHYECKOTO
TOKA Y CIOBHC CYLIECTBOBANMS TOKA.
HocrosHibiii nrekTprueckuil Tok.
Mnoruocts v cnita Toxa. 3akon Oma juis
YHACTKA LEHW, ISt TOAHON nenn. 3akou
Iocoyna-Jlenua. Hpasuna Kupxroga.
DC n pabora ucrounmka Toxa.
MOWHOCTL BO BHEIIHEH L. 3aKOHbI
Owma u JPxoyna-Jlenua s
aunddeperimansroi popme. Teopus
DIEKTPOTPOBOJHOCTH METAJIOB.
Konrakrhbie 1 TepMosiekTpuyecKue
ABNCHKS

o

o

Maruerusm

MartuuTioe nose noCTO HIBIX TOKOB.
JBMoKEHHE 3apsiukebIX YacTHLL B
MariuTHom noneCuiiel, AcHCTBYIOWAs Ha
KOHTYD € TOKOM B MArsUTHOM HOJIE.
Maruwrhplii Moment. MoMeHT Cut,
Bekrop maruntiod unykunu. O6bemubie
W JIMHCIHBIC YJIEMEITHI TOKA.
BraumoachcTere yemMentor Toka.
Hpunumn cynepriosuugn Juis Mariuriaoro
TOIER

o

S




Maruerusm

PaboTa nepemettetins NPOBOAHKUKOB B
MarHuTHOM nosie. 3akon
DIEKTPOMATHUTHOW MHTYKUNM.

My KTHBHOCTB KOHTYPOB. DHeprus
MarnuTHoro nosistloTok BexTopa
MarHuTHOM uiaykunr. Pabora npu
NCPEMEILCHIM NIPOBOAHNKA C TOKOM ¢
KOHTYPa € TOKOM B MAIHWTHOM Ti0Ji€.
ABJeHHE DIEKTPOMATHWUTHON MHY KUK,
Camounnpykums. Bzanmuas nuaykuus.
DHEPTHst MATHWTHOTO TOJS.
["eomerputeckas onruka. 3akou
MPENOMACHHUS BOJIH HA FPaHUILE pasjiena
cpea. Msnyuenue pannososn

2

3]

BJ]GKTPOMH F'HCTHU3M

Konebarenbhwiii kKonryp.
DsiexrpomaruuThbie Bosinnl.LC - kouryp.
Cobcrentpie konebarnus. Gopmysia
Tomcona. Cucreme ypasnennii
Makcpesna s nurerpanbioil popme. Tox
CMELEHHS. DNICKTPOMATHITHBIE BOJIHbBI.
[lnorHocTh noToka sHepriu (BekTop
Ymora - [oliwrunra).

o

)

Bonuosas ontuka.

HUnrepdepeniins v andpakius cBeTOBbIX
BOJIH YCJIOBUSE MAKCUMYMOB U
MHHUMYMOB MHTEPDEPEHIHN.
Hirrepdepomerpot. ndparims na
orseperun. Jludpakiponnas petnerxa.
YCioBust riasisix MAaKCUMYMOB W
mMutMymos. Honapasaws v aucnepeus
crera

3o

]

KpanTosas ontuka

OCHOBBE KBAHTORON PUIMKN 3aKOHbI
Kupxroda ing pasHOBECHOIO TENAOBOIO
winyuerus. AGCOMOTHO YepHOE TENO.
3axon Credana-boabLmana v 3aKOHbI
Buna. Pacnpenenenne sneprum B cniextpe
abCoMOTHO YePHOTO TENa.
DOTOMETPUHECKIE XAPAKTEPUCTHKY CBETA

o

8]

HTOTO
Bropan rpymnna
nepuoxa
ATTECTAUMN
(3K3amen)

Hroro

34

32

3.2. HpaKTH‘ICCl\”He M CCMUBBAPCKMC 3AHN TR ¥ UX CORECPMANMEC

Tabnanua 3.2 Tembl NpakTHHECKUX 3aHsTHi

Ne n/n

Haumenosanue
paszjiena
JIMCLIKITHH b
(MO-nyJst)

Tema 1 copepkanne nNPakTUIECKOro
BAHATHS

Konnuecto uacos no dgopmam
o0yueHus

Cam. pab

Kowr. pad
=

3a04vHas

3ao4Has

2

3

# [ OYHas

1] QUH.-3a04Ha

=2

~1| OYyHasa

<@ | OYH.-3a04YHas

\&

IlepBast rpyuna
nepuoza
arrecraumu (3auer)

ounasn dopma (1 cemecrp)




I {Mexanuka Kunemariika nocrynarcibHoro u 2 I
BPALATCHBHOTO JIBHKCHUS
2 |Mexanuka Jutamuka nocTynarelibHoro JIBMKeHs . 2 I
3aKoHbl COXPAHEHUSI
3 |Mexatnka Jntiamyika BpalareauLHoro JABHKEHUS 2 ]
TBEPAOIO Tena
4 |Mexanuka Fapmornaeckune xonebatms 2
5|MexaHuka Petuenue 2aiay no mexatmxe 2 2
6 |Monexynsptas 3akombl uaeatbHOrO rasza. Msonpoueccn 2 2
¢duzuka
7{MonexynsipHas Ieppoe Hauaslo TepMoOAMHAMUKH. 2 2
(Pusuka TeroemrocTs
& [Mounexynspras Pewenue 3anau no monekysispHoi ¢pusuke | 2 2
(uzmka
UTOro 16 12
Heppast rpynna
nepuoja
arrecrannu {(3auer)
Bropas rpynma ounan opma (2 cemectp)
HepHOoAa
ATTeCTANHN
(3K3amen)
I {Dnexrpocraruka HaripsokeHiocTh 2JIeKTPHUCCKOTo M0, 2 I
Horenuuan ekTprueckoro nos
2|Dnekrpocraruka JIBMOKEHKC 3apsukeHHBIX YACTHLL B TIOJIE. 2 1
3| Dnexrpocraruika Huonexrpukn. Konpencaropoi. Dueprus 2 1
MEKTPHUCCKOTE 110151
41TTocTosiHHbIM TOK 3aKOHBl HOCTOSHHONO MICKTPUUCCKOTO 2 1
TOKA
S|MocTosHubii ToK Pedienne 3aaat 110 MeKTpUYECTBY 2 2
6 |OnekTpomarHeTism [ MaruuTHOC 110J1¢ OCTOSHHBIX TOKOB. 2 2
JpvokeHue 3apszkeHHbIX yacTh, B
MarHUTHOM T10J1e
7|9neKTPOMarHeTH3M | DNEKTPOMArHUTHAS UHIYKLINS 2 2
8 |[Dnexrpomaruerusm | Petiicnue 3anay 1o marieruimy 2 2
HTOI'O 16 12
Bropan rpynmna
NepHoia
ATTeCTAUM K
(OK3amen)
Hroro 32 24

3.3. JlaGoparopusiii BPaKTHKYM ¥ 10 COAepHKAnHe

Tabnuna 3.3 Tembl siaboparopbix pabor

Konunuectso uacos no gopmam

obyuenns
Haumenopativie Kowr. pab Cam. pad
Tonia v o VSR 2 al~ arey 1
o 11/ pazaena Tema u m)_l,q)/icdij!«ﬂ, JadOPATOPHOM § 5
JUCUMIIIUHbI paboru S 5
(Mo-pynst) g & g S
: ’ = &% e = @ T
< - 95 < - 5
SERERERE N
o ) & o ) 8
1 2 3 4 5 6 7 8 9
[epsan rpymna ounas gopma {1 cemecrp)
nepHoIA

arrecrauum (3auer)




1 (Mexanuka JlabGoparopnas pabora NelQ 4 4
CronkHoBeHue ven
2 MexaHuka JlaGoparopuas pabora No9 Masruuk 4 4
ObepbHexa
3 |Mexanuxa JlabGoparopnas paGors Ne81 dusnuecckuit | 4 4
MasITHHK
4|Konebanus n eonnb | JlaGoparopuas paGorst Ne66 6 4
AKYCTHYCCKHE BOSHDI
HTOI O 18 16
[iepras rpymna
nepHoaa
arrecTanum (3auer)
Bropas rpynmna ounan Gopma (2 cemectp)
nepuoaa
aTTecTANUN
(OK3aMen)
1 {ITocrostnnbtiil Tok JlaGoparophas paGora Ne24 [lpasuna 4 4
Kupxrogalipasuna Kupxroda.
2 |Marserusm JlaGoparopnas paGova Ne39 4 4
Taurenc-ranbeatomerpOnpenenenme
MarHUTHOTO T10JIsi 3EMIIH.
3 |Konebanus v sonubi. [JIab. paGora Ne64JIP 64. Onpenenenne 4 4
KOYPPULMEHT 3BYKOMOTIOIEHHS TIPH
HOPMAJILHOM NAJCHUHU 3BYKa.
3aura naboparopHoii paborni 64.
410nruka v atomuas  |JlaBoparopnas paGora Ned9 4 2
Puzuxa Hudpakimonnas pewicrkaOnpeacncnue
JUIMHBE CBETOBOM BOJIHBLI ¢ NNOMOILLIO
Andpakumonnol peraerin. Jla6.pa6. 49 u
ee 3aimTa.
UTOTO 16 14
Bropas rpynna
nepHoaa
ATTECTAN KU
(ax3amen)
Hroro 34 30

3.4. Kypcosoii npoexr (paora) u ero xapakrepucTira
He npeaycmorpeno.

3.5. UmnpueuayainbHoe 3a/jaHBE H €10 XAPAKTEPHCTHKA
He npenycmorpetio.

10



4. BBIABJEHUE PE3YJIBTATOB OCBOEHWS JUCHUITAWMHBI

4.1. Haenopr pouna onenounnix epencrs (POC) wo pucuunInme
Tabauua 4.1 - [Macnopt ponaa oueHounbix cpeiets (POC) no aucumniaumne

Koapt
Ne Haumenosanne . ) .

) Fexnonorus Bun arrecraunm Buabt sanstuii | Gopmupyembix
n/n | OUEHOUYHOI'O Cpe/ICTBa - .
- KOMTIETEHIMH

1 2 3 4 5 6

1 |Dk3ameHaumortbie Tpanunmonnas Ipomexyrounas Dr3amen Or@K-2.1.,

oueTsI obOpazopareiibHas arrecrayms OIK-2.2.,

TEXHOJOTHS OlK-2.3.

2 [CobecepoBanue Wurepaxrustas Texyumit konrpons  |Hpaxruueckue, |OINMK-2.3.,
olpazoparenbHas Jlexuuu, OFK-2.1.,
TEXHOJION S Jlaboparopubie  |OITK-2.2.

3 |Pabouas Terpajb Tpaaunimonnas Texymuii konrpoan  |CPC OlK-2.3.,
obpaszosarenbHas OIK-2.1.,
TEXHOIOTHSI OIK-2.2.

4 |PazHoypoBHEBbIC Tpaauunorinas Texkywmii kourpons  |{CPC OlK-2.3.,

3a7a4u 1 3aaHus oOpaszoparenbHas OIlK-2.1.,
TEXHONOTHS OIK-2.2.

5 |Tecr Mudopmannonno-xo {{pomexyrounas 3auer OIK-2.1.,
MMYHUKALMOHHAs arrecTaims OllK-2.2.,
o0pasosarcibHas OlK-2.3
TEXHOJIOIUS

6 |Tecr Uudopmanmonno-ko { Tekymmii konrposie  [JlaGoparopuvie  [OIMK-2.2.
MMYHHUKAIOHHas
obpazosareinas
TEXHOJION I

4.2 Boupochi K sK3ameny (3auery)

Mepean rpynna nepuona atrecramus (3atuer) - ounas popma (1 cemecp)

1. Tpaekropus, ckopocTs, ycKOpeHie

2. Kvnemaruka nocrynareibHoro Jrkenus. Marepuaibhas Touka, abeomoTHo Teepaoe Teno. CHcTemMbl OTcueTa.
Tpaexropus, anuna nyTh, NEPEMELICHUE, CKOPOCTDL, BEKTOP CPEAHEH CKOPOCTH, MIHOBEHHAS CKOPOCTb,
YCKOPEHHUE, BEKTOP CPEJHEND YCKOPEHUsL, MIHOBCHHOE yekoperue. Hopmalibtas v tanreHuuaibHas
COCTaB/IAIOLUKAE YCKOPEH UL, IOJIHOC YCKOPEHUE.

3. lNonsTre akenanbHoro sekropa. Bektop yria nosopora. YiioBas CKOPOCTb, CPEHSS YIIOBas CKOPOCTh,
YroBoe yckopenue. Hanpagienne Bexropos yiiioBok CKopocT v yIrosoro yckopenus. Tlepuoa spawenus u
uacToTa. CBsizb YIJIOBBINX W JIMHCHIHBIX BEHUMH,

4. lnnamuia MarepuaiLHONR TOUKK W HOCTYHATENLHOTO JABWKCHUS TBEPAOTO Tesia. Tlepnbiit 3akon HetoToHa.
Macca 1 cuna. Unepumainbibie cucrembl oteuera. Bropoit sakon Hplotona kak ypastenue aemxenns. Umnynnsc
Teja, UMIYJIbC CHIlbl, ¥X B3aumMocash. [lpunumin nesasucumoctu geicrsus cun. Tperuil 3akon Huiotona. Cunbl
TPEHUs (CKONBKCHUSE, KAaUCHU ), BHYTPCHHCE TPCHHKE.

5. 3akonbl Hbtorona

6. Pabora. PaGora nocrosunoit u nepementioit cuiisi. Monmocts. Kunernueckas sHeprus tena (Mexanuueckoi
cucrembl). KoHcepsaTuBHbIC M HeKOHCEPBATHBHBIC CHiibi. TToTeHtmanbabie nons. [loTenyansas sueprus tena.
3aKOH COXPAHEHMSt IHEPIUM B MEXAHMKE (BLIBOJL).

7. ABcomoTHO yNpyruii u abcomoTHO HEYnpyruil yaapsl tapos. [IpuMennTh 3aKk0Hb! COXPAHEHUS UMAYIIbCA W
DHEPTHU 151 ITUX BUIOB YAapOB.

8. OcHOBHOE YpaBHEHHME IMHAMUKK BPALLATEILIOIO JABHKECHUS

9. Abcomorno reepaoe Teno. Lienrp mace (nuepunn) Thepaoro tena. MOMEHT WHEPLMY MaTEpUanbHOM TOUKH
(anemenTaphoi Macent). MomerT unepium Teeptoro Tena. MOMCHT HHEpUMK Tel NPAaBIILHON IeOMETPHYECKOI
(hOPMbI OTHOCHTEIIBLHO OCH CUMMETPHN: LIAPA, CILIOWHOIO HUIMHAPA (MM JIUCKA ), TOHKOCTEHHOTO LIWIMHPA
(nnu obpyua), crepkus. Teopema Llreiinepa 1 ce nipumencnne.



10. Junamuka BpawmarenbHoro Asukenns. MOMEHT CHIlbl OTHOCHTENLHO HENOABHMIKHON TOUKH W OTHOCUTENLHO
HEMOABWKHOMK OcH. Tlineuo momenTa criibl. OCHOBHOM 3aKOH AMHAMMKH BPAIATEALHOTO JABMIKEHHSI TBEPAOTO Tea
(BbIBON).

['1. PaGora npu BpainareibHOM ABMKCHIH (BbIBo). KuneTuyeckas HHeprug Bpallaiolierocs W KaTswerocs teia
(BbIBOA). MOWIHOCTL Bpatialommxes el

12. YpaBueHue rapMoHuueckus kosebanmii

13. Mexanunueckue kojiebanus. AMiuinTy/1a, sacora, nepuoi. Mansie konebanns. Anddepenumansioe
ypaBHeHue HezatyXxatouux Kosebauuit. [apmormucckue konebanus. ciioskene konebanmii

14. 3aryxatowme koscOanus v UX xapakrepueTriku. Boinykaennbie kojeGanus. Pesonanc

15. YpaBHenue Oeryuieit BosiHb

16. Ipoponbhsie v nonepeunsic Bosinbl. Jriuva sosust. Ypasuenme sosinbl. CTOSUUE BOJAHDI

17. UpeanbHbibi ras. M3onpoueces nieanbuoro rasa (onpeaeienuc; rpadukn 8 ocsx P - Vi 3aK0HbI, KOTOPbIM
MOAYMHSAETCS ra3 NpPU 3TUX MPOLECCAX, SCAM MACCA OCTACTCS MOCTOAHNOM: 3akonbl ['eii-Jlioccaka,
botins-Mapuorra, dansrona).

18. YpasHenue cocrosHus uacainbHoro rasa - ypastenue Knaneipona (8b1801). Buios 0cHOBHOTO ypasHeHus
MOJIEKYJIIPHO-KHHETHUECKOM Teopin razos. Ceasb aOCONIOTHOM TEMNEPATYPbi € DHEPIrUeH MOJIEKYJIbL.Y|

19. Tepmoaunamuka. Yucno crencreii ceoGoubl Mosiekyi. 3akon bosblmana o pacnipeaeneHiny SHEPruu no
CTEMNEHSIM CBOOOAbI MOJIEKYIIbE. PAacrpe/le/ieHne 10 BUAAM ABHIKCHUS MOJEKYJIbI MACAILHOIO ra3a. DHEprus oHoM
MOJIEKYJIbl. BHYTPEHHSAR dHEPrus TEPMOAMHAMUUECKOH CHCTEMbI (BI/IbI DHEPIUK, BXO/IALLME B HEE), CBOWCTRA.
Dopmyna BHYTPEHHEH DHEPIUH MICATBHOTO a3a.

20. Teproe 1 BTOPOEC HAYMAIA TEPMOAMHAMMKH

21. Hepsoe Hauano TepMosnMHamMmuky. HpuMeHnTs epBOe HAUAN0 TEPMOJMHAMUKH K a/1nabaTHYECKOMY NPOLIECCY.
22. Kpyrosbie npouecchl. Obparumbie u HeoOpaTUmMbie KPYroBbie npoueccsl. Bropoe Hauano TepMoaMHAMHKH
(ocHoBHBIC QopmMynrporku). Tlonstue YHTPOTNHN.

23. Tennosas mawuua Kapno. Mieansniiit unkn Kapro. I'paduk B ocsx P - V. Hazpars npoueces 1-2,2-3,3 -
4,4 - 1. Pabora, cosepuiennas razom 3a umii. K. urkia Kapno (8biBojt (popmyJisi).

24. Ypasnenue bepuyiiu

25. DnemenTbl MEXaHUKH CIUIOLIHbIX Cpe. QT e CBOWCTBA IKMAKOCTEH U rasos. [TonsTre 06 naeanbHol u
HECIKUMAEMOM muaAKoCcTH. 'napocraruka. Jasnenne. 3axonst ackans u Apxumena. ['napocraruueckoe
JABNEHUE JKHIAKOCTEH.

26. Nmapoaunamuka Horox, nuin Toka. TpyOxa Toka. Ypasuenue nepazpuisnocti. CTauuoHapHoe ABHKEHHE
UACATLHOW JKHUAKOCTH. Y pasHenne bepryninu (Bbisoj). Crarnueckoe pasnerine. JuHamuueckoe aasieHue.
Hereuenue sxnikoctedt us orepernii. @opmyna Topuuensin. Baskoctrs Y paBHenne BA3K0ro (I'pocTaTnueckoro)
Tpenus. Kooduient Bizkoro Tpenus. Teucnue Baskux sKuakoctel B tpybax. Jlamunapuoe v typbynenrnoe
TeueHue. Yucn

27. Knakocti. OcobeHHOCTH ABHACHHS MOJICKYJ! B 3KKHAKOCTH. TTOBEPXHOCTHDBIN CIION, MOBEPXHOCTHOE
HaTskeHue. KoophuumueHT noBepxHOCTHOrO HATSHKEHUs. IHEPIUsl HOBEPXHOCTHOIO CIOS KMAKOCTH.

28. Ypasuenue Knaneiipona-Knaysuca

29. PeanbHbie rasbl, OTIMUME MX OT WjcalibHbiX. Y pasuenne Bau-aep-Baansca. [onpasku Ban-nep-Baanbca.

30. M3otepmbl Ban-siep-Baanbca (teoperuieckas v dxenepumenTanbias ), Mx ocodenHocTi. MeractabuibHbie
COCTOsIHMS. KpUTHHECKOE COCTORHME BEIIecTsa. BHYTPCHHSS YHEPIHs peaibHoro raza. Ddexr
Jhroyns-Tomcona.

31. Teepabie Tena. Kpucramimueckue v amopduite tena. Flpocrpatersentsie pewieTky, snementaphas aueiika
pewieTku. Trnbl KpucTajuIMHeckux peterox. TennoemkoeTs TBepabIX e, 3akon Jononra n I, MonspHas
TENIOEMKOCTh TBEPALIX TeJl. OCOOCHHOCTH T1aBicHus KpucTaaindeckux v amoppubix ten. Tennosoe
pacuiBpeHue TBEepIbIX TC.

32. AGCoMOTHO ynpyruit u aGComoTHO HEYPY it Yapst i1apos. [ IpUMEHWTS 3aKOHBI COXPAHEHHS UMITYJIbCA 1
SHEPIrUM Al HTUX BHJIOB yIapoB.

33. Onpenesienue Ko puUUMSHTa BOCCTAHOBICHNS CKOPOCTH M DHEPIHH, BPEMEHH COY/aPEHHs U CHIlbI yapa.

34. lunamuka BpaiuatesibHOroO ABMOKCHIS. MOMEHT CHitbi OTHOCHTENBIIO HENOABHIKHON TOYKH U OTHOCHTENLHO
HEeNnoABWKHOMN ocu. Tlneue momeirra cultbl. GeHOBHON 3aKOH JAMHAMUKN BPALUATEIBHOIO JIBUKEHUS TBEPLOTO TeNa
(BBIBOJL).

35. OnpeeneHne MOMEHTA HHEPLHK TBEPLOTO Tea.

36. Mexanuueckue kosiebanms. AMInUTY/a, uacora, nepnoi. Mansie xonebanns. Juddepenumnansroe
ypaBHeHHE HezaTyXatolmx kojedannil. apmMonnueckue konebanus. crioxenne konebanmni

37. Onpenenenve MOMEHTA HHEPLIMU (PHBMUECKOrO MasSTHUKA



38. 7. Ilpouecc 3pykonoriowenus. Koadduiment spykonornouienus. Ipumenenue 38yKonoraomaioinmx
MaTepHaJIOB U 3BYKONOIMOMAIOIMX KOHCTPY KiK. Buabl 3ykonornowaiommx koucrpykuunit (311K). Cnoco6s
u3MepeHus KoahduumrenTa 3BYKONOTIOIEHHMS . 3BYKOMOMIOWAIOUIME TOPUCTBIE (BONOKHHUCTBIC) MATEPHADI
(3IIM). HacToTHasi XapaKTepUCTHKA CIOMCTHEIX 3BYKONORIOMAKOWMX KOHCTPYKLKH ¢ HCHOJIb30BAHUEM
BOJIOKHHMCTBLIX MAaTEPHANOB U BIMSAHUE HA HEC TOJHUMI

39. Onpenesenne HOPMANLHOrO KOIGGHLMEHTE 3BYKONOIIOLICHHS MATepHaa.

40. YrnoBast CKOPOCTb M YIIIOBOC YCKOPEHUE

41. Kunemaruka noctynare/ibHoro Aswkenus. Martepuaibhas Touka, abeomoTHo Teeproe 1ea10. CUucTeMbl
otcueta. Tpaekropus, wiuHa iy TH, HEPEMEHICHUE, CKOPOCTH, BEKTOP CPE/tHEd CKOPOCTH, MIHOBEHHAs CKOPOCTb,
YCKOPEHHUE, BEKTOP CPEAHErO YCKOPEHUst, MPHORCHHOE yekopenue. HopMmanuias v raurenumaibHas
COCTaBJISIOLME YCKOPCHHUS, TONHOC yekopenne.  Bexrop yria nopopora. Yrjiosas cKopocTs, cpef

42. Kuneruueckas, noTeHipaibHas i BHYTPEHHsS YHEPris

43. 3axoubl Hpiorona

44. MOMEHT CHIl, MOMEHT MHEPUMH

45. Jlunamuka spainarenbHoro japuikenns. Moment cuitbl. Tlneuo momerra cuitbl. OCHOBHO#M 3aKOH AMHAMUKH
BPALLATENILHOIO ABMMKEHUS TBEPAOTO TElla.

46. AMniuTyaa, qacrora u nepuoj konebannii

47. OBumit npusuak konebaTe/bHOrO ABMWKCHUS . EAMHLIHT HOAXOA K KONeGaHnAM pasiHuHON (huznueckoi
npupoast. lapmonnueckue konebanns. AMIanTy s, Kpyrosas 4actora, ()asa rapMOHMUECKUX KoneGaHuii,
Crnoxenne 0MHAKOBO HANIPABACHHBIX FAPMOHKMUECKMX KoNeGannit. Buenus. CloxkeHre B3auMHO
nepreHauKyIsaprsix kosiebanuii. Durypni Jluccaxy. Cpoboansie konebanus. Maremariueckuii u bu3ndeckuii
MasTHUKHA. DHEPIUst FAPMOHUUECKOTO KoaebaTenbHo

48. Pewenue 3a1au

49. OCHOBHbBIC 3a1a4M MEXAHWKH

50. OcHoBHoe ypaetenne MKT

51. TennoemMkocTh B M30NPOLECCax

52. TlepBoe 1 BTOpoe Havaa TepMOAMHAMMHKH

53. Pewnenune 3anau

54. OcHOBHBIE 3a1aUK MONICKYHSPHON (usuiu,

Bropas rpynna nepunoga avrecraunn (Okzamen) - ounas popma (2 cemectp)

1. Bsanmoneiicrsne sapsor. 3akon Kyjnona. Eagunnna siexrpuaeckoro sapssa. Diekrpuieckoe nose. Criocod
oOHapyeHus nosis. DiekTpocratuyecxoe nose. HanpsxenHocTs Kak XapakTepieruka EKTPOCTATUHECKOTO
noJist. BeKTOp HanpaKeHHOCTH, Kak Onpeiesercs ero nanpasienue. Hanpskennocrs NEKTPHUECKOTO NOJIs
TOYEYHOr0 3apsia. Eaninupl nanpsixennocti. Npununn cynepnosuigu noneii.

2. I'papuueckoe n300pakeHne snekTprtcckuX nosici. Cunopble iy nos. OaHOpOAHOE 3NIEKTPUUECKOE MONE.
[Torok BexkTOpa HaNPAKEHHOCTH (OAHOPOAHOFO M HEOAHOPOAHOTO MIEKTPUIECKOro 110s). EAuHMLI NOTOKA.
Teopema Naycca. Boisos reopempi Ha npumMepe TONEHHONO 3apsja B ueHTpe cepbi 1 06061ueHHe €& Ha obbie
3apsifibl. HAXOASILMECH BHYTPH HPOU3BOJILHOM 3amMKHY TN noepxuocTh. [Tpumenenne Teopembl aycca.

3. PaBora riepemetnenus 3apsia B o1ekrprucckom nosic. Paborta nepemelciis sapsiia b NEKTPHUECKOM 10N 110
3aMKHYTOMY MYyTH. DAEKTPOCTATUHECKOEC TTOJIE - NOTEHIMAIILHOE HOJTe.

4. DnexTpuyeckas eMKOCTh. EMKOCTH YCAMBEHIOrO IPOBOAHMKA. EMKOCTS miapa u KOHJAEHCATOPOB Pa3IMUHON
reomMeTpuHeckoi konpurypaumrn. CoeMHenne KOHIEHCaTOPOD.

5. uonekrpuxu B anekTpuueckom node. [oBeaetine MoseKkyn nonspHbix u HENOJSAPHBIX JIHIEKTPUKOB B
JJIEKTPHUUECKOM MoJie.

6. Monspuzaumsa guonexrpukos. CBOGOMHBIC U CBAZANHBIC (NONSPU3ALIMOHHBIC) 3apsiibl. Buss nonsipusanmm
JMDNICKTPUKOB (DNEKTPOHHAS, OPHEHTALMOHNAS, HOHHAS ).

7. Pesynbrupytowee nose B aussickrpuke. Ocnabnenne nons & unexrpuke. Ou3nueckuii cMbIC OTHOCHTENbHOMN
JAUDIEKTPUUECKON NPOHUIIAEMOCTH.

8. [ToHsTHE NOCTOSHHOTO MICKTPUIECKOrD TOKA. Y CIIOBHS, HEOGXOMMMBIC JUIS TIOSBIACHUS 1 CYLECTBOBAHMS TOKA.
Cuna n naoTHOCTH Toka. CBA3L IAOTHOCTH TOKA ¢ KOHUEHTPALMEN MICKTPOHOB B NPOBOAHKKE.

9. 3akon Oma Wis 0IHOPOAHOTO yuacTxa e, COnpoTHBIACHHE, YACIBIOS CONPOTHBICHHE. 3aBUCUMOCTD
CONPOTHBACHUS OT TemrepaTypbi. apauicishoe v NoCHeIoBaTC/ILHOE COEMHENKE NPOBOLHUKOB.

10. PasBeTBACHHBIC DACKTPUYCCKHE LENH. 3aKkomb Kupxroc
conporupiieHuit u 2. J1.C.

ha. lpapmina, neoOXoMUMbIC s OfIpEaeEeHNs TOKOB,

I'l. I'paprueckoe n300paskeine MaruuTHbiX noaeii. Brt iMHuii HHLyKIEM 1PAMOr0, KpPyroBoro TOKOB,
conieHouaa, Topon/a. lIpapnio, no KOTOpoMy ONpeAC/IOT HANPABICHUE TTUHKI MATHHTHOM MHYKHWH.



12. PamKa ¢ TOKOM Kak MHCTPYMEHT HCCCAOBANKS MATHITHOTO Nojis. MaruuTiibiii MOMEHT PaMKK ¢ TOKOM, €10
eAnBULLE u3Meperus. Hanpasicnue BekTOpa MaruuTHOro MomenTa. Bpawaioumii MovenT, aelicTByiowmii Ha
pamky B MaruuTHoM nosie. Muykiws maruntioro nons. KonuuecrBeHHoe onpeaesenmue 1 onpeieienue
Hanpas/leHWs BEKTOPA MAIHMTHOW WHykumnn. Exunnis uamepenus.

13. 3akon buo-Casapa-Jlannaca. [pusunn cynepnosnipan Marautieix nosieit. Iipumenenne sakona
buo-Casapa-Jlannaca juis onpejie/icHust HANPSRCHHOCTH HOJIS, CO3MABAEMOTO HPAMBIM [IPOBOJHHKOM KOHEUHOM
JUTHHBI ¢ TOKOM, OCCKOHEUHO UM HIBIM IPOBOAHBKOM.

[4. Marnuthbiii notok. PaGora nepemeitietns NpoBOAHMKA ¢ TOKOM B MATHUTHOM nosie (Buisos). PaBota
NEPEeMELICHUA KOHTYPA C TOKOM B MATHUTHOM [101€ (BBIBOJL).

15. JleficTeure MaruuTHoro nojist ta nposojiruk ¢ tokom. Cuna Amnepa. Bzaumoaeiicrene napamienbHbix
MPOBOJIHMKOB € TOKaMHK {BbIBOJ (HOPMYJibl CHITLI B3aUMOACHCTBUS ).

16. Bosnuknosenue 3. J1.C. MHAYKUMN B ABHKYIUEMCS NPOBOAHKKE (BHIBOL (POPMYJibi PazHoOCTH NOTEHLMWAIOB).
IMpupopa 3.J1.C. vHayKUMK NPK ABIKCHHN B MATHWUTHOM 110J€ KOHTYpa 1 nosiejietne D.J1.C. MHAYKUWH B
HenoABHXHOM KoHTYpe. Boshuknosenue D.J1.C. unayxuun 8o spamatoweiics pamke (BbIBoA GOpMyJibl).

17. Konebarenbpiii koutyp (koutyp Tomcona). Cobereenssie konebanus. Jude
pewenune. ®opmyna Tomcona.

DCPCHUMAIBHOEC YPABHCHHWE U €ro

18. Cucrema ypasuenmii Makcesenna B unrerpaibioil popme (s ciiyuas eKTpo- W MarHUTOCTATUKM W B OBLIEM
Buzie). Tok emewenus. Matepuanbibie ypapHenius.

19. O6bemuas nnoTHOCTL IHEPrum eKTpoMaruuTHbix posti. [liorHocTs noroka IHEPIHK (BEKTOP
Ymosa-flofinrunra).

20. Wutepdepenums caera. Ipununn cynepuiosuumn. KorepentHole HCTOUHHKH CBETA, KOPEPEHTHBIE BOJIHbI.
Onrruueckan pasHocTs Xozia. YeioBrue MakcuMyma 1 MuHnmyma unrepdepenuin. Criocobul MOJTYUEHHS
KOPE€PEHTHLIX MCTOHHKKOB: onbiT I0Hra, 3epkaiio Jlnoiina, 3eprana u Gunpusma ®peuens. Bua
MHTEPPEPEHIHOHHON KapTHHDBL. OIPEICCHHE CBETIION WK TEMHOM NONOCKK Ha dKpaHe (M0 OTHOWIEHHIO K LEHTpY
KapPTUHBI) B 3aBUCUMOCTH OT PACCTOSIH IS

21. Dudpakuns ceera. [Mpuruun Dodirenca-Openens. Judpakums na xpyriom OTBEPCTHM U KPYIJIOM DKpaHe.
22. Nuppaxuws s napajuiensusix ayuax. Hudpasips na wein. Meroi pasbuchus Ha 30ubl. Yciosue MaKCUMyMa
W MUHUMYM2. Bij IHQPaKUUORHON KapTulibt B 3aBUCHMOCTH OF COOTHOICHUS MEKY HUPUHOMN LC/IM W ATHHON
CBETOBOU BOJIHDBI.

23. Tennopoe mzityuenue. Pasuopecnoe cocrostme. TEmIoBoil HOTOK, YHEPreTHUECKAS CBETUMOCT, crieKTpalibHas
MJIOTHOCTDL IHEPICTHUCCKON CBETUMOCTH, KOXDGUUMEHTL TOIIOLICHNS (MOHOXPOMATHUECKHH 1 NOJHbIN),
abCoNIOTHO YepHOE TENIO

24. BoiHOBO#i XapakTep uacTuly Mukpomipa. Bostbt ie bpoiins. Bonnosas Gynkums u ee (puzMLccKuil CMbICH.
CooTHOLIEHUE HeonpPeeieHHOCTEH 1 KBAHTOBAS MEXAHKKA.

25. BonoposonoodHeie atombl. XapakrepueTHim, Onpeieisionme CocTosnmue DNICKTPOHA B aTOME: KBAHTOBBIE
yucna (rasHoe, OpOUTAILHOE, MAFHHTHOE, CITMHOBOE).

26. Ipasuiia Kupxroga

27. M3yuenue 3aKOHOB Pa3BETRICHHBIX DIEKTPHUECKUX LCNCH

28. Mnpykums maruurioro nosis. 3axon buo-Casappa

29. OnpeaeneHue ropu3oHTaILHON COCTABISIOLICH MArHUTHOrO NOJIS 3eMiu

30. Konddpuumenr ecrecrrenioi ocBeteHHoCTH

31. Onpenenenue reoMeTpUUECKOro KOAGOUIHEHTA CCTECTBEHHOMN OCBELICHHOCTH B MOACH NOMELLCHHS!
('KEO).

32. Uurepdeperums u audpaxims

33. Nudpakuus o1 MHOMMX wiesich. YeaoBre MakcumyMa v MuHaMyma. By AM(PPaKUMOHHON KapTHUHbI.
Judpakuuonubie petierku.

34. 3akon Oma Ans 01HOPOJHOI0 yuacTka uenu. ConpoTuBieHme., YACHbHOES CONPOTHBICHHUE. 3aBHCUMOCTD
COMPOTHBIIEHUS OT TEMICPaTypbi. [Tapaiienbnoe i Hocsej0BaTebHOE COSUHEHUE TPOBOAHIKOB.

35. DKBUMOTEHUMANBLHBIE MOBEPXHOCTH. X pactioNnomeHne oTHOCHTENLHO THHMI HanpspKeHHocTH. OAHOPOaHbIE
M HCOAHOPOAHBIE JNEKTPHUECKHME 10Jst. UBsI3b MEHKILY HANPHIKEHHOCTBLIO M NOTEHUMANOM B 00LIEM Cliyuae W s
OIHOPOAHbBIX MOJICH.

36. TpaekTopus ABWOIKEHHS 4aCTHLL B NOJC

37. PaGota nepemeluenus 3apsjia B 2JicKTputcckom nosie. PaGora nepemeiienns 3apafa B AICKTPHUCCKOM 110J1e
M0 3aAMKHYTOMY NyTH. DAEKTPOCTATHUCCKOE [TONIC - HOTEHLHANbHOE 1OJe.

38. DIeKTPOEMKOCTD YEAMHHEHOTO IIPOBOAHMKA 0 KOHASHEATOPa



39. DHeprus B3aMMOCHCTBUSA DIICKTPHUCCKAX 3aPSA0E. DHEPIUs 3apsKEHHON0 NPOBOAHUKA. DHEPrus
3aPAKEHHOTO KOHACHCATOPA. DHEPIHst MIEKTPUUECKOro nosis. OObeMuas mioTHOCTL YHEPIrUM FNEKTPUUECKOTO
nons.

40. 3axon Owma. 3akon [xoyns-Jlenua

41. Ucrounnkn toka. CTOPOHHKE CHItbl. DNEKTPOABIIKYILAS CHJIA HCTOUHKKA ToKa. Bbigos 3akona Oma ans
3aAMKHYTOH OJJHOPOJHON LENH ¢ HCTOUHUKOM TOKA W3 3aKOHA COXpaHenus dneprun. 3akon Oma s
HEOJHOPOAHOIO YHACTKA e, COACPKAErO UCTOUHUK ToKa. COCAMHEHNS MCTOUYHMKOB TOKA.

42, Pabora Toka Ha yHacTKe Henu u B 3aMkHyTol ueny. 3akon Jhxoyis-Jlenua. MouHocTs Toka.

43. MaruutHbiii 10ToK

44. I'padmueckoe u300pakenue MariurHbiX HOICH. BH/IMHKA MHLYKIMH TIPAMOFO, KPYTOBOTO TOKOB,
conenounna, Topousa. Hpasusio, 10 KOTOPOMY ONPEASOT HAIPABICHUE JIMHUH MATHWTHON MHLYKLHN,

45. 3axon Dapapnes. Unaykruenocts

46. SlBnenue anekrpoMarHuTHON nHy ki, Oribitot Dapajes. OCHOBHOMN 3aK0H DIEKTPOMArHUTHON MHLYKLMH
(BLIBOA (hOPMYJIbL, HCXOAS W3 3aK0HA cOXpatieHus dHeprin). [Totokocuennenue. [pasusio Jlenua.

47. peluenye 3aaau

48. lNpumenenne 3akona buo-Capapa-Jlannaca ais onpeeicnus HanpsKkeHHOCTH B LEHTPE KPYroBOIro BUTKA C
TOKOM (BLIBOAL), Ha €ro ocu. Hanpszkeocrs MaruutHoro nos coieHouIA.

4.3 TexuoIorus BLIABICHH S YPOBRSE OCBOCHIMS AVECHNM LTI LI

Texnonorus BbisBiEHMS YPOBHS OCBOCHHMS JUCUMILIMHBI PUBOAKTCS B QoHe oueHoUHbIX cpeicts (POC).



5. YYHEBHO-METOIUYECKOE ¥ UHPOPMAUMOHHOE OBECHEYEHUE OCBOEHUS
ARCLHATIIVHBE (MOAY i)

5.1. OcnoBuasn ¥ JOHOIHHTEALHAS JIHTEPATYPA
OcuHosHast 1uTeparypa

1. Tpoumosa, T. M. Kypc dusnkn : yued. nocodbue ans urk.-rext. cneu. Byzoe / T. M. Tpodumosa. - 15-¢ u3s.,
crep. - Mockea : Akanemus, 2007. - 559 c. : uii. - (Boicwee npodeccnonanshoe obpaszosanue). - ISBN
978-5-7695-4565-8 : 840.00.

2. Tpodpmumosa, T. K. Kypc dusniu : yueb. nocobue s nrok.-texu. cnen. sysos / T. M. Tpodumora. - 16-¢ u3n.,
crep. - Mockea : Akanemus, 2008. - 559 c. : un. - (Boiciee npodeccuonanibhioe obpazosanue). - ISBN
978-5-7695-4956-4 : 840.00.

3. Tpodumosna, T. M. Kypc Ppusuxu : yueb. nocobue st wrk.-rexu. cnew. sy308 / T. U. Tpodumosa. - 17-¢ uzn.,
crep. - Mocksa : Axkagemus, 2008. - 559 ¢. 1 wi. - (Boicuiee npodeccuonainbioe obpazosanue). - [SBN
978-5-7695-5782-8 : 423.00.

4. Tpodumosa, T. M. Kype dusuxu : yueb. nocobue s utk.-rexn. cneut. Bysos / T. K. Tpodumosa. - 14-¢ usa.,
crep. - Mockea : Akagemust, 2007. - 559 ¢. 1 wi. - (Boicuiee npodeccuonaiiboe obpasopanue). - ISBN
978-5-7695-3936-7 : 336.00.

5. Tpoumosa, T. K. . Kypc dusuiu : yueb. nocoGue ais umsk.-texn. cneit. Bysos / T. . Tpodumosa. - 12-¢
u3L., cTep. - Mockea @ Akanemus, 2006. - 559 ¢. - (Boiciee npoeccnonannbnoe obpazosanue). - ISBN
5-7695-2956-3 : 620.00.

6. Tpoumora. T. K. Kype dusmkn 1 yueG. nocobue ans urk.-rexu. cnen. sysos / T. U. Tpodumosa. - | 1-¢ u3p.,
crep. - Mockea : Axkagemus, 2006. - 559 ¢. : un. - (Boicuwiee npogdeccuonanbHoe obpasopanue). - ISBN
5-7695-2629-7 : 640.00.

7. Tpodumona, T. U. . Kype dusnicn : yueb. nocobue ans uipk.-rexit. cne. Bysos / T. W. Tpodumosa. - 13-¢
u3L., cTep. - Mocksa : Akanemus, 2007. - 559 ¢, . - (Boiciuee npodeccuonanntoe obpaszosanue). - [ISBN
5-7695-3662-4 : 320.00.

8. Tpodumona, T. U.  Kypc Quznicn : yuebroe nocobue auis MHIKEHEPHO-TEXHMUECKHX CHICLMATLHOCTEH By30B /
T. M. Tpodumosa. - 6-¢ u3j., crep. - Mocksa : Boicwas wikona, 2000. - 544 ¢. : ui. - ISBN 5-06-003634-0 : 78.00.
9. Conoeben, A. K. ®usuka cpesibi © yueOuik juia criien. 270114 "Tpoektuposanue 3aanuii" / A. K. Conosbes. -
Mocksa : ACB, 2008. - 344 c. : v, - ISBN 978-5-93093-629-2 : 429.00.

10. Maryc, E. T1. (kama. rexn. nayi, pou. ;: HPACY (CuGerpun). kad. ®usuka).  Kparkuii kype o6wieii dusukm
[DnekTponnbiii pecype] : yuebroe nocobue / E. 1. Marye ; M-so oGpazosanus u naykn Pd, Hosocu6. roc.
apXUTEKTYP.-CcTPOUT. yu-1 (Cubcrpui). - Hosocubupek : HEACY (Cuberpun), 2015. - Dnekrpon. Tekcr. - 6.1,

I'T. Marye, E. T1. (xanp. Texu. nayk, sou. ; HPACY (Cuberpun). kad. ®usuka).  Kparkuii kype oGuwiei pusuky :
yuebnoe nocodue / E. Il. Matyc ; Hosocu6. roc. apxurexryp.-crpout. yu-t (Cuberpun). - Hosocubupcer :
HIACY (Cuberpun), 2015. - 144 ¢. @ un. - bubauorp.: ¢. 144. - ISBN 978-5-7795-0720-2 : 214.00.

12. Martye, E. I1. (kana. texu. nayx, nou. : HPACY (Cuberpun), kad. ®usnka).  Kparkuii kype
APXMTEKTYPHO-CTPOUTENLHOH sy [ Dnexrponusiii pecype] © yueGroe nocobue / E. I1. Maryc ; M-o
obpasosanus W Hayku P®, HopocuG. roc. apxurexryp.-crpont. yu-1 (Cuberpun).- Hosocubupek : HTACY
(Cuberpun), 2016. - Daekrporn. Texer. - ISBN 978-5-7795-0769-1 : 6.1

13. Marye, E. I1. (kana. texu. nayx, jgou. ; HPACY (Cuberpun), kad. Gusuka).  Kparkuii kype
APXUTCKTYPHO-CTPOMTEILHON (hrsuky : yueGuoc nocobue / E. [1. Maryc : M-o o6pazosanms v nayku Pd,
Hogocub. roc. apxurextyp.-crpout. yu-1 (Cuberpun). - Hosocubupek : H'ACY (Cuberpun), 2016. - 172 ¢. : ua.,
Tabn. - bubnuorp.: ¢. 145-146. - ISBN 978-5-7795-0769-1 : 209.00.

14. Muxaiinos, B.K.  ®usuka [Dnexrponiniii pecype] : yuebuoe nocobue / B. K. Muxaiinos. - Mocksa °
MockoBsckuii rocyapeTBeHblii crponTenbibiil ynusepeurer, 26C ACB, 2013, - 120 ¢. - ISBN
978-5-7264-0679-4. (http://www.iprbookshop.ru/23753.html)

JononnurensHan JJHTEPATYpPa



1. Bucman, I'. A, Kypce obuiel ¢pusnkn 1 yued. nocodue st BY30B 10 TEXH. W €CTECTBEHHOHAYY. U NE.
Hanpagaeuusim v crieil. T. 1 - Mexanumika, monekynspuas pusuka, kojedanust u sonust / 1. A. 3ucman, O. M.
Topec. - 7-e w3, crep. - Canxr-FHerepOypr 1 Mocksa ; Kpacuopap : Jlans, 2007. - 340 ¢. : wn. - (Knaccnueckas
yuebuas sureparypa o Gusuke) (Yuebuuu juis pysoe. Cricunalibhas Jreparypa). - ISBN 978-58114-0752-1
(obui.). - ISBN 978-5-8114-0753-8 (1. 1) : 402.00.

2. 3ucman, I A, Kype obuedt (usmin @ yued. nocodue Jiisi By308 (0 TeXH. ¥ eCTECTBEHHORAYY. W MEA.
Hanpasaenusm 1 cnew. T. 2 @ Dnekrpuuectso u marnerusm /1. AL Bueman, O. M. Tonece. - 7-¢ w3, crep. -
Caukr-TlerepOypr ; Mockea ; Kpacuopap : Jlaun, 2007. - 352 ¢. : wir. - (Kitaccnueckas yueOHas aureparypa no
¢dusmke) (YaeOuuku ans sy3os. Cricimansuas smreparypa). - ISBN 978-5-8114-0752-1 (0o61.). - ISBN
978-5-8114-0754-5 (1. 2) : 402.00.

3. 3ucman, I'. A, Kype oOuieit pusmku 1 yued. nocodue st BY30B [0 TEXH. M CCTECTBCHHOHAYY. W MNE.
HarpasneHusimM v cnetl. T. 3 : Onruka, Gusuxa aromMons v MOJACKYS, (Gu3rKa aroMHoro sapa u muxkpouactui / I'. A.
3ucman, O. M. Toaec. - 6-¢ u3a., crep. - Canxr-TlerepOypr : Mockea ; Kpacuoyap @ Jlanb, 2007. - 499 ¢. : un: -
(Knaccuueckas yuebuas aureparypa no Qpusnxe) (YueOnuku Jyis sy3os. CneumnanbHas simreparypa). - ISBN
978-5-8114-0752-1 (001.). - ISBN 978-5-8114-0755-2 (+. 3) : 464.00.

4. Bonbkeniureiin, B. C.  COopHuk 3aau no odwemy kypey Guznkn : ans rexn. sysos/ B. C. Bosibkeuirrein., -
3-e u3a., ucnp. 1 porn. - Caukr-TerepOypr : Kuroxustit mup, 2004. - 328 c. - (Cneunanumcr). - ISBN
5-86457-2357-7 : 114.00.

5. Bonbkenuwrreitn, B. C. COopnuk 3aiau no oduiemy Kypey (guzuxu : s rexd. Bysos / B. C. Bonbkenwrein. -
3-e u3a., uenp. u gon. - Cauxr-HerepOypr : Kumicnbtid mup, 2007, - 328 ¢. : wir. - ISBN 5-86457-2357-7 1 158.00.
6. Bonbkenwreiin, B. C. COopruk 3aaau 110 obuiemy kypey Gusuxn @ s rexu. syzos / B. C. BoabKeHreii. -
3-e w3, ucnp. u jgon. - Cauxr-tHerepGypr : Knwnniit mup, 2006. - 328 ¢. - wn. - ISBN 978-5-86457-235-7 :
200.00.

7. Hnernes, 1. M. (5-p rexu. nayx, npog. ; HI'ACY (Cubcerprn), ka. Dusuka).  DiexrpoauHaMuka.
Marnurocraruka. HpieHne saeKTpomMarHuTHON naAyKiuK. Marnuthbie csolicrsa selecrsa : |yuebuoe nocobuel.
Y. 2 /1. M. Tlnernes, B. H. Anuynoea, I'. Y. beikosckas ; M-o 061, u nipod. obpaszosanus P®, Hosocub. roc.
apXMTEKTYP.-cTponT. yH-T. - Hosocnbupek - HUACY, 1999, - 80 ¢. @ wn. - bubnuorp.: c. 80. - ISBN 5-7795-0065-7
: 14.00.

8. Camenven, M. B.  Kypc obuieii ¢rukn 1 yueb. nocobue st Brysos : 8 5 ku. K. | : Mexanuka / U. B.
Casenber. - Mocksa : Acrpeiib : ACT, 2003, - 336 ¢. - i, - ISBN 5-17-002963-2. - ISBN 5-271-01034-1 : 80.50.
9. Cagenven, M. B, Kype obwiedt Guzmki - yieb. nocolbue st pry3os - 8 5 ki, Ko 2 : Diiekrpuuectso u
maruetusm / M. B. Casenven. - Mocksa @ Acrpens - ACT, 2003, - 336 ¢. @ win. - ISBN 5-17-003760-0. - ISBN
5-271-01183-6 : 81.00.

10. Cagenver, K. B, Kype obuie#t (uzukn @ yued. nocodue st sry3os : 8 5 ki, Ku. 3 : Monexyisipnas puszuka
tepmoaunnamuka / M. B. Casenbes. - Mocksa @ Actpens @ ACT, 2003, - 208 ¢. : wn. - ISBN 5-17-004585-9 : 81.00.
11. Casesnsen, M. B, Kypc obuueii Gpuzmkn : yueh. nocobue juis Bry3os @ 8 5 k. Kn. 4 : Bonnst. Onruka / U, B.
Cagenbes. - Mocksa : Acrpens 1 ACT, 2003, - 256 ¢. - wur. - ISBN 5-17-004586-7 : §1.00.

12. Cagenves, M. B.  Kypc oOuiedi husmkn @ yuel. nocodue s rysos : e 5 ki, Ku. 5 : Kpanrosas onruka.
AtomHas Ppuzuka. Puzuka reeporo Tena. Ousmka aromuoro sapa u snemenrapibix uactun / M. B. Casenves. -
Mockea : Actpenb @ ACT, 2003. - 368 ¢. : ui. - ISBN 5-17-004587-5 : 81.00.

13. Creuxuit, C. B.  Crpourenbnas (usuka [ dnekrponustii pecype| @ yueGnoe nocodue / C. B. Creuxkwii, K. O.
Jlapuonosa. - Mockpa : MOCKOBCKHIA rocyJaperBetiibiit CTrpouTelibhbiit yuusepeutet, Al [l Dp Meana, DBC
ACB, 2014. - 57 c. - ISBN 978-5-72064-0958-0. (http://www.iprbookshop.ru/27466.htmi)

MCTOHH YECKUME YVKAZAM M

I. COOpHHMK MHAMBHLYANILHBIX 3aJaHuii no GHU3IKKE @ METO/. YKA3aHus JUIst BCeX crieil. aHen. Gopmbi 00yuerus. Y.
2 : Monexynspuas (uznka. Tepmogunamua. JKugicoctu / Hosocund. roc. apxurexryp.-crpour. yu-T (Cuberpun),
Kad. dpusuiu ; cocr.: . . boikopcekas, H. W. 3waun,C. WL Jlunnuk, H. Y. Hoeukosa, JI. U. [poruna, J1. .
Menenuos. - Hogocubupex : HIACY, 2006. - 136 ¢. : wn. - O,

2. COOpHUK MHAMBWIYAILHBIX 3a/latiit 1o Gm3nke : Ui seex cnet. aresHoit Gopmbl 00yuenus. Y. 4 :
["apmonuueckue kosebanust v Bostust / Hosocub. roc. apxurexryp.-crpour. yu-1, Kad. ¢usukn ; cocr.: A. JI.
3aukun, JI. . Meaenuos, C. H. Tpyxan, O. b. Brikacosa. - Hosocubupci, 2004, - 60 ¢. - 6.1

3. COOpHUK MHAMBHAYATILHBLIX 3aMaHKH IO PH3MKE | MCTO/. yKazauns Ui Beex creil. aues. Gopmbi obyuenms. H.
1 : Mexanuka / Hopocu®. roc. apxurexiyp.-crpour. yu-r {Cubcerpun), Kad. dusnku ; cocr.: H. W. 3io3un, B. T1.
Weakos, JI. ®. Meaenuos, H. M. Hosukosa. - Hosocndupek : HITACY, 2005, - 148 ¢. : wi. - 6.1,



S5.2.

l/lCHOJlbiinMblC faszbl AAHHBEX H MHH(EN}E)M&MM’I()H!lHi(: CHPABOUHLIC CHCTCMbI

Tabauua 5.1 Ucnonssyenoe nporpavmitoe obecneucHme

No Haumenoparue Honareepuociime .
Konuuecrso nuneHsuil
n/n MH(POPMALIMOHHbBIX PECYPCOB JIMLCH3 MM
1 2 3 4
I [Office 2007 Professional Plus Ceprudmrar or 20.08.2007 253
Ned2605370, Ceprudmrar or
17.07.2008 Ned44290964,
Ceprudurar or 26.09.2008
Ned4607324, Akt BLINOAHCHABIX
pabor o1 15.08.2020r NeA7
Tabnuua 5.2 Hcnosibzyembie 0a3bl JaHHBIX 1 HHOOPMALMOHHO-CIIPABOMHBIE CHCTEMbI
Ne Haumenopanue Hosreepacienne " .
Konnuecrso smueHsui
n/m HHPOPMALIMOHHBIX PECYpCon JMLCH3UM
1 2 3 4
1 |DnekTponubiii katanor Gubinorekn Jorosop or 20.10.2016 Ne16816 . 500
HI'ACY (Cuberpun) AKT BBHIONHCHHBIX paboT o1
15.08.2020r NeA7
2 |O¢uumansubiii cait IF'TTHTE Ceoboano pacnpocrpansemas b1, 1 600
AKT BITIOJHCHHDBIX paboT oT
15.08.2020r NeA7
3 |lpodeccnonaibiivie cnpapoubie KOHTPAKT Ne 32-21-44 or
cuctembl "Texarenept” yueh. 03.08.2021 (py6.)

Tabnuua 5.3 Ucnonbzyempic unurepet-

PECYPCh

No Haumenopsanue
Cebuika
n/n HHDOPMATIMOHHBIX PECYPCOR
1 2 3
I {Hopran JIO HIACY (Cubcrpun). http://do.sibstrin.ru/login/index.php.
2 |Eauubiit nopran uutepuer-rectuposanns [hitp://i-exam.ru/
B chepe obpazosanms

8.3 Me'roawlecmuc PEKOMCBAQAGEHE MO OPIABEH3AWMM WY FCHES J{ACH MR JIMH b

Tabnuua 5.4 Hcnosibzyembie 00pazoBaTenbibie TeXHONOrHU

No Haumenosanue , . R
W/ TexHoNOr M Bun sansaruii Kparkas xapakrepucruka
1 2 3 4
I. |Ayautophsie notounsic v {Mudopmanuonnipie jekunn, | Ha aekuusx: uenonssosanue
rpynnoBbie 3aHsiThs B NPAKTHYECKHE 3aHsSTHS MYJILTUMEIHIHOTO NPE3CHTAMOHHOIO
CAEUHATIM3ZHPOBAHHBIX 0DOPYOBAHUS C ICMOHCTPALMEH
Knaccax BrACODMILMOB, GoTorpaduit, KOMMLIOTEPHBIX
npesenraunii, Ha npakriyeckux 3ansrusx:
OCBOCHHWE KOHKPETHBIX YMEHHUH M HABBIKOB [10
NPE/YIOIKEHHOMY TIPENoABATENCM alirOPUTMY.
2. |Metoa npobnemHoro lpobnemivie CamMoCTOATENIbHOE W3YUEHHE CTYICHTaAMK
M3JIOXKEHMST MaTeprana JICKUEU, HPAKTHUSCKUES MaTEpHANIa JICKUMH ¢ NoCeAYIOeH

BAHSTHA

JmeKyccueit B ayuropuu. Oprasusanust
yucOHOK paboTel. HANpaBicHHas HA PELUEHHE
KOMIICKCHOM yueOHo-no3HaBaTenLHOM 3a1auu
Ha [IPAKTHUCCKUX 3aHITHAX.




MurepaxrusHas (popma
NPOBEICHUS 3aHITHIt

Jlekuus-nucicyccus,
nekuus-tdecea

Jlexkums «oOpaTHol cesizuy, npeanonaraioas
00CYIKACHUE CIOPHBIX BONPOCOB,
BOBHUKAIOWMX TPW W3JI0KEHUH MaTepyana B
ayIUTOPHM.

Berpeuu ¢ npecraBuresisimu npouiibHbIX
KOMIAHMH, NOCELICHHE CIICUMATTU3UPOBAHHBIX
PbICTABOK.

Hucranunonnoe o0yueHme

Camocrosrrenbhas pabora,
Kypcosas pabora

CamocTosTenbHo u3yueHue o0yyaoMMHcs
y4eOHOro MaTepHasa B IMCTaHUMOHHOM
peaume na noprane http://do.sibstrin.ru/,
CaAMOKOHTPOJIbL OCBOCHHUS MaTepUana ¢
HCIIOJIL30BAHUEM TECTOBOH Oasbi nopraia
AUCTAHLMOHHOTO O0YUCHHMSI, KOHCYABLTALIMM 110
BLINOAHEHUIO MPAKTUUECKUX 3aaHui 1
KYPCOBOMY NPOCKTUPOBAHKIO B On-line
peRume.
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0. MATEPHAJBHO-TEXHUWYECKOE OBECIIEYEHUE
Tabnuua 6.1 — MarepuasibHO-TEXHHYIECCKOE 00eCTICUeHHE JMCLUMIUINHDI

Haumenopatue cneymanbibix®
NOMELWEHUH U NMOMELUEHHH JiJis
CaMOCTOATENLHOU paboThi

OcHaueHue cnetyanbHbIX NOMCILEHUH M NOMELLEHHH 15 CAMOCTOSTENbHOM
paboTb

1 2

3nanue naboparoporo koprtyca | Yuebuas ay idiopus /Uis POBCACHHMS 3aHATHIT CCMMHAPCKOTO THNA,

no yi.Typrenesa, 159. 357 ayj.  [IpynioBbiX ¥ HIMBUAYAIBHLIX KOHCYJILTALMNA, TEKYLIETO KOHTPOIS U
(3auer, Dx3amen, NPOMEXYTOUHOM aTrecTalmm

Jlaboparopubie) Jlabopartopubie KOMIIEKEHE: YK 1o (Gusuie 1 wir.;Mebenb: croabl 8 wr.
O01gee Kohmuecreo mect: 27

3natue naboparopHoro kopriyca |YueGHas ay AHTOPUS JUisl IPOBEACHUS 3aHATHI CEMMHAPCKOrO THIIA,

no yn.Typredesa, 159,359 ayi.  [rpynnosbix ¥ HHAMBHAYAILHBIX KOHCYJIbTAUMMN, TEKYLLETO KOHTPOIIS U
(IMpakruueckue, CPC) NPOMEKYTOUHOK aTrecramy

Hsmeputenbioe o0opynoBanne: BoibMerp 2 uir.;Mebenb: cTodbl 6 wwT.
Obinee konauuecTro mecr: 27

3nanune naboparopHoro Kopryca | YueGnasi ay AMTopus st NPOBCACHUA 3aHSTHI NIEKUMOHHOIO THIIA, 3aHSTHM
no yn.Typrenesa, 159,373 ayji.  |[ceMUHAPCKOro THITA, KYPCOBOTO TPOCKTUPOBAHMA (BBITIONHEHMS KYPCOBBIX
(Jlekimun) padoT), rpyInoBLIX W MHAMBULYAIBHBIX KOHCYJIbTALMH, TEKYLLEr0 KOHTPOIS
v NIPOMENKY TOMHOM &TTECTalMu.

Komnwiorepuoe obopyaopanue: komnbiorep | urt., npoexkrop | wr., skpan |
LUT.

Obuuee kosmuyecTBO Mect: 226

* CneuManbHbie HOMEIeHUs — yHeGHbIC ayInTOPHK JUISl NTPOBEACHHS 3aHSITUH JICKLIMOHHOIO TUIA, 3aHSTH
CEMMHAPCKOTO THIA, KYPCOBOI'O NIPOCKTHPOBAHHS (BLINOIHEHHE KYPCOBBIX paBoT), rpynnosbIx u
UHIUBHYAITbHBIX KOHCYILTANMMI, TEKYUIEIO KOHTPOJIS 1 IPOMEKY TOUHON aTTECTalMK, a TaK )K€ NOMELLCHMs s
CaMOCTOATENLHON paGoThi

Ay :
~ . < \ ,:"r 'l ; b 7 i -
ABTOp-pazpaboTuunk (Beayimil nekrop) A% / /7‘/ w J E.Il.Maryc
\J//(II(),’lIIIICI») ‘/ DHO
\ 4

N



		2023-04-19T09:49:25+0700
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "НОВОСИБИРСКИЙ ГОСУДАРСТВЕННЫЙ АРХИТЕКТУРНО-СТРОИТЕЛЬНЫЙ УНИВЕРСИТЕТ (СИБСТРИН)"




