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[Iporpamma cocTaBieHa B COOTBETCTBHHM C TpeOoBaHWsAMU (pemepaabHOTOo
roCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa BBHICIIETO OOpa30BaHUS — CIICIIUATUTET
no cneruansHocTd  40.05.03 CyneOHas dKcCnepTu3a, YTBEPKIACHHOTO IPUKA30M
MuHuCcTEpCTBa HAyKU U BBICIIET0 oOpa3zoBaHusi Poccutickoit @enepanuu ot 31 aBrycra
2020 r. Ne 1136 (manee — ®I'OC BO) u ocHOBHOM npodhecCHOHAIBHOM 00pa3oBaTebHON
nporpamMmmbl 1o crienranibHOCTH  40.05.03 CyneGHas »sKkcnepTH3a, Creruaan3aus
«HXKEHEPHO-TEXHUYECKHUE IKCIIEPTU3BI.

ITporpaMMa paccmMoTpeHa Ha 3acelaHuu  KaQeapbl €CTECTBEHHOHAYUYHBIX
JTUCLUIUIVH
[IpoTtokom Ne___ ot «__ » 2023 r.

[Iporpamma onoOpeHa Ha YdeHOM coBeTe VIBaHOBCKOW MOKapHO-CIIAcaTeIbHON
akagemunn ['TIC MYUC Poccun u pekomMeHJOBaHa B KayecTBe pabouell MporpaMmbl
U CHUTUIHBI

[TpoTokos Ne OT « » 2023 r.
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MOJIKOBHUK BHYTPEHHEHN CITyKOBI

KaHJIAJIaT TEXHUYECKUX HAYK

JlotieHT Kadeapsl eCTECTBEHHBIX HAYK T .A. Komaposa
U TeXHOC(EepHOil Oe30MmacHOCTH

OI'BOY BO «/BaHOBCKUI TOCYAapCTBEHHBIN

NOJINTEXHUYECKUN YHUBEPCUTETY,

KaHJMJAT TEXHHYECKUX HAyK, JOLECHT
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1. HEJIM OCBOEHMS JNCHUIIJINHBI

[ensmu ocBOeHUS TUCUMILIAHBI «DHU3UKa» ABISAIOTCS:

- (QopmupoBaHue mpeACTaBICHUA O (U3MUECKONM KApTUHE MHpa; HU3YYEHHUU
(GyHIaMEHTaNbHbBIX (PU3NUYECKUX 3aKOHOB U TEOPUIL;

- (hopMHpOBaHUH HABBIKOB UCIIOJI30BAHUS 3HAHUN (DyHIAMEHTAIbHBIX (PU3NYECKUX
3aKOHOB M TEOPUM IS PEILICHUS] IPAKTUYECKUX 3a1a4;

- IPUOOPETEHUHN OIbITa SKCIEPUMEHTAIbHONH pabOThl U OO0pabOTKH pE3yJIbTAaTOB
U3MEPEHNM;

- MOATOTOBKA CHEIMATUCTOB K YYaCTHUIO B 3KCIEPTHOM OOJIACTH HUCCIEIOBAHUS
IT0KapHOM OIACHOCTH BEILECTB U MAaTEPUAIIOB.

- (hopMupoBaHNE TOTOBHOCTH K CAMOPA3BUTHIO M CAaMOOOPa30BaHUIO.

OO0bekramMu  TPOGECCHOHATBHONW  JIEATEIBHOCTH  BBITYCKHUKOB, OCBOMBIIHX
mucuuIuIMey «Du3nkay, SBISIIOTCS CBOWCTBA M IIPU3HAKA HOCHUTENEH PO3BICKHOM U
J0Ka3aTeIbCTBEHHOM NH(pOpMaIiK

Tunsl 3amau  npodecCHOHAIBHON  NEATEIbHOCTH, K KOTOPBIM  TOTOBSITCS
oOyuJarouecsi, OCBOMBIINE JUCHUIUIMHY «DU3UKa»:

— DKCIIEPTHBIN.

OOyuaromuiics, OCBOMBUIMKM AUCUMILIMHY «®Pu3HKa», B COOTBETCTBUU C TUIAMHU
3a1a4 NpoEeCCUOHATIBHON JIEATENbHOCTH, Ha KOTOPbIE OPHUEHTUPOBAHA JUCLUIUIMHA,
rOTOB peuIaTh CIAEAYIOUINE 3a1a4u NPOPECCUOHATBHON AESITEIbHOCTH:

DKCIIEPTHBIN THII:

— MPOU3BOJICTBO CYIEOHBIX IKCMEPTU3 U UCCIICOBAHUN C UCTIOIH30BAaHUEM 3HAHUI
TEOPETUUECKUX, METOJIMYECKUX, MPOLIECCYaTbHBIX U OPraHU3alMOHHBIX OCHOB Cy/eOHOU
DKCHIEPTU3bI, KPUMUHAIMCTUKH.
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2. HEPEYEHD IIVTIAHUPYEMBIX PE3YJIbTATOB OBYUEHUA
MO AMCHUMIIVIMHE U KPUTEPUU OINEHKU YPOBHA BBIPA’JKEHHOCTH
KOMIIETEHIUA, COOTHECEHHBIX C INIAHUPYEMbBIMUA
PE3YJbTATAMM OCBOEHHMS OBPA3OBATEJBbHOM TPOTPAMMBI

B pesynbrare ocBoeHMS NUCUUILIMHBI «DU3MKa» y 00y4arolUUXCsl JTOJDKHBI OBITh
chopMUpOBaHBI JIEMEHTHI CleayIomuXx KoMrmeTeHuid B cootBeTcTBUu ¢ ®I'OC BO 1o
crenpaibHOCTH 40.05.03 CynebHas skcriepTr3a U KBaau@UKaIIMOHHBIMHA TPEOOBAHUSMHU K
CHeluaIbHOM  MPOPECCHOHAIBHOW  MOJATOTOBKE  BBIMYCKHUKOB  00pa30BaTeIbHBIX
opranuzanuii Beiciiero oopazoanuss MUC Poccun moxapHO-TEXHHUECKOTO MPOGUIs 0
cnenquanbHocTh 40.05.03:

a) yauBepcanbHble KomneTeHnu (YK) u uHAMKATOpBI MX TOCTUKEHUSL:

HaumenoBaHue
Koa n HaumMeHOBaHUe HHAUKATOPA
Kareropum (rpymnibl) Kox u HaumeHoBaHue N
. JAOCTHKEHHUS] YHHBEPCAIbHOMN
YHHBEPCAJIbHBIX YHHBEPCAJIbHON KOMIIETEeHIH U
. KOMIIeTeHIIUH
KOMIIeTEeHIU

CucreMHOE KPUTHUYECKOE
MBIIICHHE.

VYK-1 CnocobeH oCymecTBISATh
KPUTHYECKHI aHanu3
MPOOIIEMHBIX CUTYyalUi Ha
OCHOBE CHCTEMHOI0 TIOJX0[a,
BbIpabaThIBaTh CTPATETUIO
TIEUCTBUI.

VYK-1.1. Ananuzupyer mpoOJieMHYIO
CUTYaIMIO KaK CUCTEMY, BBIABIISS €€
COCTAaBIIIONINE U CBSI3U  MEXIY
HHUMU.

VYK-1.2. Onpegenser mnpoOensl B
nHopmanuu, HEOOXOMUMON A
pemieHust TpoOJIeMHOM CUTyaluu, U

MPOCKTUPYET TPOIECCHl MO0  HX
YCTPAHEHHUIO.

VK-1.3. Kputuuecku oOl1ieHUBAET
HaOACKHOCTH NUCTOYHUKOB
nHpopmanuu, paboraer c

IPOTHBOPEYMBON HHpOpMaLueld u3
Pa3HBIX HCTOYHUKOB.

0) obmenpodeccuonanbubie komnereHuu (OI1K)

N MHAWKATOPBI UX JOCTUKCHU:

HaumMmenoBanue
Koa n HauMeHOBaHUe HHIUKATOPA
KaTeropum Koa m nauMeHoBaHue
. JOCTHKEHUS
(rpynmsbi) o0menpogeccHoOHATbHOMI .
o0menpodgeccnoHaAIbHOMI
o01menpogeccHOHAIbHBIX KOMIIeTeHIIUH
" KOMIIeTeHIINH
KOMIIeTeHIHii

B) ipodeccuoHanbubie KomneTeHnu (11K) u nHauKaTOphl UX TOCTHXKCHUS:

Tun Koa n nHaumeHoBaHue Koa n nHaumeHoBaHue
npogdeccuoHAIbLHOM npogdeccuoHAIbLHOM HHAUKATOPA T0CTHKEHUSA

AeSITeIbHOCTH KOMIIeTeHIIU T npo¢ecCHOHATbHOI KOMIETEHIIUN
DKCIEPTHBIN tun | [IK-9 Cnocobern mnpumensts | [TK-9.1. AnHanuzupyer
ACATCIIbHOCTHU CCTCCTBCHHOHAYYHBIC " | CCTCCTBCHHOHAYYHBIC n
MaTeMaTHYeCKHe METOJIbl MpHU | MaTeMaTUYeCKue METO/IbI
IIPOBEAECHUU MIO’KAPHO- | UCCIIENOBAHNM, HUCIIOJIB3yEeMbIEC IIPHU
TEXHUUECKUX AKCIIEPTU3, | MPOBEACHUN T0KAPHO-TEXHUUECKUX

HCII0JIb30BaTh CPEJICTBA | HKCIIEPTHU3




U3MEpEeHUs
npo¢eCcCuOHATBHON
ACATCIIbHOCTHU

[1K-9.2. Vicnonb3yer
€CTECTBEHHOHAYYHbIE U
MaTCMAaTUYCCKHUEC METOJAbI U CPCACTBA
U3MEpEeHHsT B MpodecCHOHATHHOU
ACATCIIBHOCTU

[lepeuenp MIaHUPYEMBIX PE3YyIbTATOB OOYYEHMS MO JUCIHHUIUIMHE W KPUTEPUU
OLIEHKM YPOBHS BBIPKEHHOCTH KOMIIETEHLUW IPEACTABICHBI B KapTe KOMIIETEHLNN

0o qucnuiummae «Ouznkay.



Kapra komnereHuuii mo ucuuniainie «Ousuka»

Kon n HaumeHoBaHue

[Tnanupyemsble pe3ynbTaThl 00yUeHHs

Jleckpunrtops! (ypoBeHb BbIPaKEHHOCTH KOMIIETEHIINN)

Sl 7o
MHIUKATOpa TOCTHKEHUS OTJIMYHO XOpO1IO YAOBJICTBO | HEYJIOBICTB | % é é
KOMIIETEHIINH PUTENBHO | OPUTEIBHO 5 § % g
£k
<
YK-1 — CriocobeH ocymecTBIsATh KPUTHUECKUN aHAJIN3 MPOOJIEMHBIX CUTYaIlil HA OCHOBE CUCTEMHOTO MOJIX0/1a, BHIpa0aThIBaTh CTPATEIHIO JEHCTBUI
YK-1.1 - Ananusupyert 3HaTh IPUHIHUIEI cOOpa, 0TOOpa 1 0000IIEHUS [TonHoE Hocrarou- Yactuu- ®dparmeH- I3 YO
POOJIEMHYIO CUTYaLUIO UH(OpPMAaLIUU, METOTUKN CUCTEMHOTO TTOAX0/1A [T 3HAaHUE HBIE IS HOE TapHbIe 110
KaK CHCTEMY, BBISIBIISIS €€ petieHus npodeccruoHalbHbIX 3a/1a4 MPUHILIMIIOB | aHalu3a 3HaHHE 3HAHUS T3
COCTABJISIOLIUE U CBS3HU coopa, CUTyaluu IIPUHIU- (mpencras- KT
MEXy HUMH; otbopa u 3HAHUS nmoB cOopa, | JeHUs) O KO
0000IIeHUs | MPUHLIMIIOB | OTOOpa U | MPUHIUIIOB
nHpopma- coopa, 006006111€e- coopa,
11, orbopa u HUs orbopa u
METOIUKHU 000011IeHNA uHpopmar | 06001IeHUS
CHCTEMHOI0 | HH(OpMaIK | UH, uHpopma-
noaxo/a , METOJIUKH METOJUKH | IIUH,
TUISL CUCTEMHOI'O | CUCTEMHO- | METOJIUKH
pelieHus MOJIX0Ja sl | IO MOJAXO0- | CUCTEMHOIO
npodeccrno | perieHus a s MOAX0a
HaJIbHBIX npodeccuoHna | pemeHus | Jis
3a1a4 JBHBIX 3371a4 | mpodeccu | peuieHus
OHAJIBHBIX | TPOQECCHO
3a1a4y HATBHBIX
3aj1ad .......
YMeTh aHAIIU3UPOBATh U CUCTEMATU3UPOBATH [Tonnoctero | Jocrarounoe | Yactuuno | YactuuHO
pa3HOpPOAHbBIE JaHHbIE, OLIEHUBATh 3()(PEKTUBHOCTH OCBOEHHOE€ | JIJISl pEHIeHHs] | OCBOEHHOE | OCBOEHHOE
IpoIelyp aHaIu3a MPoOJIeM U IPUHATHS PEIICHUH B YMEHHE IIOCTaBJIEH- yYMEHHE YMEHHE HE
npodecCuoHaNbHOM e TEIbHOCTH aHaJIM3UPO- | HOM 3a7auu AQHAJIU3UPO | MTO3BOJISIO-
BaTh U OCBOEHHOE -BaTh U niee
CUCTeMAaTU- | yMEHHUe CUCTEMAaTH | aHAJIU3UPO-
3UpOBaTh aHAIN3UPO- | -3UpOBaTh | BaThb U
pazHoOpoA- | BaThb U pa3HOpPOA- | cUCTEeMaTH-




Kon n HaumeHoBaHue
WHIAKATOPa JOCTHKEHUS
KOMIIETEHI[NHU

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

Jleckpuntops! (ypoBeHb BbIPaKEHHOCTH KOMIETEHIINN)

OTIUYHO XOpOIIIO YIIOBJIETBO | HEYIOBJICTB
PUTENBHO | OPUTEIBHO
HBIC CUCTEMAaTU3H | HbIC 3UpPOBaTh
JaHHbIE, poBarb JTaHHbIE, pasHopo-
OLICHUBATh | Pa3HOPOJHBIC | OLICHUBATH | HBIC
a¢dexTuB- | MaHHEBIE, 3¢ dexTuB | maHHEBIE,
HOCTH OIICHUBATH -HOCTh OILICHHUBATH
MpoIeayp s dexTun- npouenyp | a3bdexrus-
aHanm3a HOCTh aHanm3a HOCTh
npoOjieM U | IpoLeIyp nmpoOJIeM U | IpoTeayp
TPUHSITHS aHanmsa NPUHITHS | aHAJIU3a
perieHuit B | mpobieM u pemeHuit | mpooOsieM u
npodeccuo | IpUHATUS B TPUHSITHS
HaJIbHOU pelIeHn B npodeccu | pelieHui B
nesTenbHOC | mpodeccro- | oHampHOW | mpodeccuo
TH HaJILHOU NEITEIbHO | HAJIbHOU
NEeSTeNIbHOC- | CTH TeSITeTLHOC
TH TH ....
Bnaners HaBbIKaMH HAy4YHOTO IOMCKA U ITomHoe Hocrarounoe | Yactuu- ®parmeH-
MPAKTUYECKON paboThI ¢ UH(POPMALIMOHHBIMU BJIa/ICHUE JUISL peIlIeHUsl | HOe TapHOe
UCTOYHUKAMU; METO/IaMU TIPUHSATHUS PEIICHUI HaBBIKAMHU | TIOCTABJICHHO | BIAJICHWE | BJIAJICHUE
HAy4YHOTO i 3a7aun HaBbIKAMU | OTJIEIbHBI-
MOKCKA U BJIQJICHUC HAy4YHOTO | MU
MpaKTU4ec- | HaBBIKAMU MOKWCKAa U | HAaBBIKaAMH..
KOW pabOTHI | HAYYHOTO MPAKTUYEC | HAYYHOTO
c uHpopMa- | IOWCKa U KO TTOUCKA U
[MOHHBIMHU | TIPaKTHYEC- paboThI ¢ | MpaKTUYEC-
HMCTOYHHMKA | KOU paboThl ¢ | mHGOpMa- | KOit pabOThI
MU; uHpOpMaLU- | IUOHHBI- | C HH(pOpMa-
METOJIaMU | OHHBIMHU MU UCTOY- | IUOHHBIMU
TPUHSITHS UCTOYHUKAMU | HUKAMH, MCTOYHUKA
peneHni ; METOJIaMU METOJIaMH | MU;

Bun
arTecTalun

OLEHOYHBI

€ cpezcTBa




Kon n HaumeHoBaHue

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

Jleckpuntops! (ypoBeHb BbIPaKEHHOCTH KOMIETEHIINN)

=l 3o
WHJIMKATOpa JOCTUKEHUS OTJINYHO XOPOIIO YAOBJIETBO | HEYJIOBICTB | Er é é
KOMIIETEHIINH PUTENBHO | OPUTEIBHO 5 § % g
{E5
<
PUHSTUS OPUHATUSA | METOAAMU
peleHui pELICHU | IPUHATHS
peLIcHUN.
VYK-1.2 — Onpenensier 3HaTh [Tonnoe Hocrarounoe | Yactuu- ®parmeH- 3 YO
po0OeIbl B HHPOPMAIIHH, OCHOBHBIE€ MTOHSTHUS, 3aKOHBI U MOJEIIA MEXAHUKH, 3HaHUE JUTSt HOE TapHbIE 1o
HEOOXOMMOM JIJIst 3JICKTpPOMarHeTu3Ma, KojaeOanuii 1 BoJH (GU3UKH U OCHOBHBIX MIPUHATUSA 3HAHUE 3HAHUS T3
pelieHus mpooIeMHOM TEPMOAUHAMUKHA, OCHOBHBIE IIOHATUS 110 OITHKE; MMOHSTHUM, pemeHus MOHATUM, | IIOHATHH, KT
CUTYalluH, U IPOCKTUPYET | - MEXaHU3M BO3JIEHCTBUS HU3NUECKUX (PaKTOPOB HA 3aKOHOB 3HaHUE 3aKOHOB 3aKOHOB KO
MPOIIECCHI MO0 UX 4enoBeka u ouochepy; MEXaHUKH, | OHATHUH, MEXaHUKH, | MEXaHUKH,
YCTpaHEHUIO -METObl UCCIIEIOBAHMS (PUIUUECKUX MTPOLIECCOB; AJIEKTpoMar | 3aKOHOB 3JIEKTpoMa | AJIEeKTpomar
-Hay4YHbI€ MPUHILIUIIBI TPOBEICHUS SKCIIEPTU3BI U HETU3Ma, MEXaHUKH, THETU3Ma, | HETHU3MA,
aHann3a (PU3NYECKUX MapamMeTpOB MPOU3BOJCTBCHHBIX | KOJIeOaHM | 3JieKTpoMar- | KoJeba- KoJieOaHu M
IIPOLIECCOB; Y BOJIH HETU3Ma, HUU U Y BOJIH
- BO3MOXXHOCTHU UCHOJIB30BaHUS PA3IUYHBIX bu3uKK 1 Kojie0aHuM U | BOJIH bu3uKK 1
npuOOPOB AJIs HCCIE0BAHUS (PU3NUECKUX MPOLIECCOB | TEPMOJMHA | BOJH (U3UKH | PU3UKK U | TEPMOJAMHA
MUKH, U TEpPMOJIU- TEPMOIHU- | MHUKH,
OCHOBHBIE HaMUKH, HaMUKH, OCHOBHBIE
MOHSTHSI 10 | OCHOBHBIE OCHOBHbBIE | MTOHATHS 110
OITHKE; MOHSTHUSA 10 | TIOHSTHS OITHKE;
- MEXaHU3M | OTTHKE; o - MEXaHU3M
BO3JICHCT- - MEXaHU3M OITHKE; BO3JCHCT-
BUs QU3HH- | BO3JCUCTBUS | - BUsI HU3HH-
YECKUX GU3MYECKUX | MEXaHHU3M | YECKHUX
(dhakTopoB (dbakTOpoB Ha | BO3ACHCT- | paKkTOpOB
Ha YyeJIoBeKa U BUSI Ha
YyeyoBeka U | ouocdepy; buzun- YeJI0BEKa U
ouocdepy; | MeTomoB 4eCKHX ouocdepy;
METOJIOB UCCIIeI0Ba- (bakTOpoB | METOJOB
uccienoBa- | HUS QU3UU- | HA ucciaen0Ba-
HUS YECKUX YyeJloBeKa | HUA
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Kon n HaumeHoBaHue

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

Jleckpuntops! (ypoBeHb BbIPaKEHHOCTH KOMIETEHIINN)

=l 7w
MH/IMKATOPA TOCTHKECHHUS OTIUYHO XOPOIIIO YHOBIETBO | HOYIOBICTB | Er é é
KOMIICTCHITIH PUTENBHO | OPHTENBHO | & § % §
£k
<
buznue- MPOIIECCOB; u buznue-
CKHX -Hay4YHBIE ouocdepy; | ckux
MPOIIECCOB; | MPUHIIMITBI METO/I0B MPOIIECCOB;
-Hay4YHBIC | TIPOBENICHHS | MCCIENOBA | -HAy4HBIC
MNPUHIMIB | OKCIEPTU3Bl | HUS (U3H- | IPUHIIMITHI
MIPOBE/ICHUS | M aHAIIN3a YECKHUX MIPOBEICHUS
HKCHEPTHU3bl | PU3UYECKUX | MPOLIECCOB | SKCIIEPTU3HI
W aHajmM3a | MapaMeTpoB -Hay4YHbIC | W aHAJH3a
¢duznuec- NPOMU3BOJICT- | IPUHIMIGI | pU3UIEC-
KHX BEHHBIX npoBene- | Kux
MapaMeTpoB | MPOLIECCOB; HUS apaMeTpoB
npou3BojaCcT | BosmoxkHOC- | 9Kcmep- MIPOU3BOJICT
BEHHBIX Tel UCTOb- | THU3BI U BEHHBIX
MPOIIECCOB; | 30BAaHUS aHaym3a MIPOIIECCOB;
BO3MOKHOC | pa3iIMYHBIX ¢usuuec- | BO3MOXKHOC
Ten puoOpOB KHX Tlapa- | Te
UCTOJb30Ba | JUISL UCCIIe- METpOB HCIIOJIb30Ba
HUS JTOBaHUS NPOM3BOM- | HUS
pa3NUYHBIX | (PU3MYECKUX | CTBEHHBIX | Pa3IMYHBIX
puOOpOB MIPOIIECCOB MPOIIECCOB | TPUOOPOB
TUTSE BO3MOXHO | JJIst
HCCIIea0Ba- cTel HCCIIea0Ba-
HUS QU3H- UCTIONB30- | HUS pusu-
YECKHUX BaHUS pa3- | 4YeCKUX
MIPOIIECCOB JMYHBIX MIPOIIECCOB
puoOpOB
TSt
UCCIIeIoBa
HUS pusn-

YECKUX
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Kon n HaumeHoBaHue

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

Jleckpuntops! (ypoBeHb BbIPaKEHHOCTH KOMIETEHIINN)

= = <
Sl 4 R/
WHMKATOpa TOCTHKECHUS OTJINYHO XOpOIIIO YAOBIIETBO | HEYIOBIETB | = 5
KOMIIETEHI[NHU PUTEIBLHO | OPUTEIBHO 5 5l 2
() (&)
225
< O o
MIPOLIECCOB
YmeTh YacTtuuHO
. Hoctarounoe | YactuuHo
- HAXOJUTh POOEIBl B UH(POPMAILINH, HEOOXOUMOM [TomHOCTEIO OCBOEHHOE
o JUISL PEIICHUST | OCBOCHHOE
JUTSL pEIIeHUs TPOOJIEMHOM CUTYAIIHH, OCBOEHHOE yMEHUE He
MOCTABIICHHO | YMEHHE -
- MPOEKTUPOBATH MPOIIECCHI IO UX YCTPAHCHUIO yMEHHE - . ITO3BOJISIOL]
i 3agacu HaXOINUTh
HaXOINUTh ee -
OCBOEHHOE npooesl B
poOebl B HaXOIUTh
YMEHHE - uHpopMarl
uHpopManu po6enbl B
HaXOINUTH WY,
, nHpopManu
poOeIbl B HE00X0I1
HEOO0XOIMM 9 u,
o uHpopManuu | MOM 1St
Of 11 HEo0XoaIuM
, pelieHus N
pelieHus ol s
HE0OXOoAMMO | MPOOJIEMH
npoOjeMHo | ., . perieHus
N W st ou
i cuTyanuu, poOIEMHO
perieHus CUTyaluu, |
MIPOCKTUPOB N i cuTyarmu,
npoOJIeMHON | IPOEKTHP
aThb MIPOEKTUPOB
CUTYaIlNH, 0BaTh
MPOIIECCHI aThb
MPOEKTUPOBA | MPOLIECCHI
10 UX MPOLIECCHI
Th MPOIIECCHI | TIO KX
YCTpaHEHHU 10 UX
10 UX yCTpaHEHU
) yCTpaHEeHU
YCTPaHEHHIO | 10 o
Brnagers MeTomaMu aHanmu3a mpoOJIEMHBIX CHTYAIIHil; ITomHoe Hocrarounoe | Yactuuno | @parmeHra
- METOJIaMH TTOMCKA pelIeHU TPOOJIEMHOMN CUTyalluy; | BIaJCHUE JUTSL pEeIIeHUs | € p-HOE
- METO/IaMH TUTAHUPOBAHUS padOT MO UX PEHICHUIO METOJAMH [IOCTABJICHHO | BIaIcHHUE | BIIaJeHHE
aHaau3a i 3agaun METOJaMH | OTAEJIHLHBIM
MpOOJIEMHBI | BIIaJICHUE aHanmusa A METOIaMU
X CUTYyalluid; | METO1aMH npoOJeMH | aHaIu3a
- METOAMHU | aHaInA3a BIX MPOOIEMHBI
IMOMCKA MpoOJEMHBIX | CHUTYalluid; | X CUTYyaIlui;
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Kon n HaumeHoBaHue

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

Jleckpuntops! (ypoBeHb BbIPaKEHHOCTH KOMIETEHIINN)

=l 7w
MH/IMKATOPA TOCTHKECHHUS OTJIMYHO XOPOIIIO YHOBIETBO | HOYIOBICTB | Er é é
KOMIIETEHIINH PUTEBHO | OpHTENbHO | 3 § % g
HEE
<
peLeHuit CUTYaLHil; - - METOIaMU
NpoOJIEeMHO | - METOJIaMU | METOJJaMH | TTOMCKa
71 [IOMCKa [IOMCKa peLieHuin
CUTyallUH; | pEeUICHUI pemieHu | MpoOJIEMHO
- MeToJaMu | MpoOJieMHON | mpobsiemM- | i
IUTAaHUPOBAH | CUTYallUH; HOM CUTYaIluH;
us paboT 1O | - METOAaMU | CUTYalluH; | - METOIaMHU
ux IUTAHUPOBAHH | METOJIaMHU | MJIAHUPOBAH
pELIECHUIO s paboT 1o IUTAHUPOB | Us1 paboT 1o
UX PElICHUIO0 | aHus ux
paboT Mo | pElICHHIO.
ux
peIIeHUIO
YK-1.3 - Kpurnuecku 3HaTh IPUHIUIBI cOOpa, 0TOOpa 1 0000IIEeHUS [TonHOE Hocrarou- Yactuu- ®dparmeH- 113 YO
OLIEHUBAET HA/ICKHOCTh UH(OpPMAaLIUU, METOTUKU CUCTEMHOT'O TTOAX0/1A JUIs 3HaHUE HBIC /TS HOE TapHbIE I10
MCTOYHUKOB HHGOpMAIUK, | pelieHus npodeccuoHanbHbIX 3a1a4 MPUHILIMIIOB | aHalu3a 3HaHUE 3HAHUS T3
pabotaer ¢ coopa, CUTyaluu IIPUHIU- (mpencras- KT
MIPOTHBOPECUUBOM otbopa u 3HAHUS nmoB cOopa, | JeHHs) O KO
uHpopManuen U3 pa3HbIX 000011IeHUsT | TPUHIIUIIOB orbopau | IPUHIUIAX
HMCTOYHUKOB nHpopma- coopa, 00006111€e- coopa,
L1y, orbopa u HUs orbopa u
METOIUKHU 000011IeHNA uHdop- 0000111eHNSA
CHCTEMHOT0 | MH(OpMAIMK | MaIuH, uHpopma-
Moaxo/a , METOJIUKH METOJUKH | IIUH,
st CHUCTEMHOTO | CUCTEMHO- | METOAUKH
pelieHus MOJIX0Ja sl | IO MOJAXO0- | CUCTEMHOIO
npodeccrno | perieHus a s MOAX01a
HaJIbHBIX npodeccuona | pemeHus | s
3aja4 JBHBIX 33724 | podec- peLeHus
CHOHAJIb- | TPOQECCHO
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Kon n HaumeHoBaHue

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

Jleckpuntops! (ypoBeHb BbIPaKEHHOCTH KOMIETEHIINN)

=l 3o
WHJIMKATOpa JOCTUKEHUS OTIUYHO XOPOIIO YAOBJIETBO | HEYJIOBICTB | Er é é
KOMIIETEHIINH PUTENBHO | OPUTEIBHO 5 § % g
HEE
<
HBIX 33714 | HAJIBHBIX
3aza4
YMeTh aHAIU3UPOBATh U CUCTEMATU3UPOBATH [Tonnoctero | Jocrarounoe | Yactuuno | YactuuHO
pa3HOpPOAHbBIE JaHHbIE, OLIEHUBATh 3()P(PEKTUBHOCTH OCBOEHHOE€ | JIJISl pEHIEHHs] | OCBOEHHOE | OCBOEHHOE
IpoLeAYyp aHaIu3a IPoOIeM U MPUHSATHUS PEIICHUH B yMEHUE MOCTaBJICHHO | YMEHHE yMEHUE He
npodecCuoHaNBbHOM e TeIbHOCTH aHaM3UpO- | ¥ 3a1aun AQHAJIU3UPO | MTO3BOJISIO-
BaTh U CUC- | OCBOCHHOE BaTh U iee
TEMaTU3UPO | YMEHUE aHa- | CUCTEMaTH | aHaJIU3UPO-
BaTh JU3UPOBATH U | 3UpOBaTh | BaTbh U CUC-
pa3HOpPOA- | CUCTEMATHU3HM | Pa3HOPOJ | TEMaTH3UPO
HBIE J1aH- poBaTh HBIC BaTh
HBIE, OlIe- Pa3HOPOAHbBIE | TaHHBIE, pasHopo-
HUBATh TaHHBIE, OIICHUBATH | HBIC JaH-
3¢ exTuB- | OIEHUBATH 3 dexTuB | HBIE, OIIe-
HOCTh s dexTus- HOCTh HUBAaTh
MpoIeayp HOCTh npouenyp | a3ddexrus-
aHanm3a npoLenyp aHaam3a HOCTh
npoOjieM U | aHaIM3a npoOJIeM U | IPoIIeayp
TPUHSITHS npolyieM u NPUHITHS | aHAJIU3a
pELICHHUI B | IPUHATHUS pemieHuit | mpooOsieM u
npodeccrno | pelieHwui B B TIPUHSATHUS
HaJbHON npodeccuo- | mpodeccu | pemeHui B
NEeSTeNbHOC | HAJIbHOM OHANILHOU | TIpoheccro
TH NEeSTENIbHOC- | JIeATENbHO | HAJbHOM
M CTH NEeSITEeNBHOC
TH ....
Bnaners HaBbIKaMH HAy4YHOTO TOMCKA U ITomHoe Hocrarounoe | Yactuu- ®parmeH-
MPAKTUYECKON paboThl ¢ UH(POPMALIMOHHBIMU BJIa/ICHUE JUISL peIlIeHUsl | HOe TapHOe
MCTOYHUKAMU; METO/IaMU TIPUHSATHUS PEIICHUIN HaBbIKAMHU | TIOCTaBJICHHO | BJIAJICHHE | BJIaJCHUE
HAy4YHOTO 1 3a7aun HABbIKAMH | HaBBIKAMU
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Kon n HaumeHoBaHue
WHIAKATOPa JOCTHKEHUS
KOMIIETEHI[NHU

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

Jleckpuntops! (ypoBeHb BbIPaKEHHOCTH KOMIETEHIINN)

OTJIMYHO XOPOIIIO YIIOBJIETBO | HEYIOBJIETB
PUTENBHO | OPUTEIBHO
MIOUCKA U BJIJICHHE HAY4YHOTO | HAYYHOTO
MpaKTU4e- | HaBBIKAMH MoucKa U | IOHCKa U
CKOH Hay4HOI'0 [IpaKTUYEC | IpaKTH4e-
paboThI C MOMCKa 1 KO CKOH
uHpoOpMalK | IPaKTHUECKO | paboThl ¢ | paboThI ¢
OHHBIMH i paboThI C nHpopma- | napopmanu
UCTOYHMKA | MH()OPMAIIMO | IMOHHBI- | OHHBIMHU
MU; HHBIMH MU UCTOY- | UCTOYHHKA
METOAAMU | HICTOYHUKAMH | HUKaMU; MU;
MPUHSTHS MeTOaMH1 METOJaMH | METOJaMHU
pereHui TPUHATHS OPUHITHS | TPHHSITHS
peleHn i pELICHUN | pelIeHUN.

Bun
arTecTalun

OLEHOYHBI

€ cpezcTBa

I1K-9 CriocobeH mpuMeHSATh €CTeCTBEHHOHAYYHbIE U MaTeMaTHYECKUEe METO/IbI IIPU MPOBEICHUH MOXKAPHO-TEXHUYECKUX IKCIEPTU3, HCIIOIB30BaTh CPEICTBA
U3MEPEHUs B IPO(ECCUOHANBHON NeSITEIbHOCTH

[IK-9.1. AHnanuzupyer
€CTECTBEHHOHAYYHbIC n
MaTEMAaTUYCCKHE  METOJbI
HCCIICIOBAHHIA,
UCIIOJIb3yEMbIE npu
MIPOBEACHUH MOKapHO-
TEXHUYECKUX IKCIIEPTU3

3HaTh- OCHOBHBIE TIOHATHSI, 3aKOHBI M MOJIEIH
MEXaHHKH, JIeKTPOMarHeTH3Ma, KojaeOaHnii 1 BOJIH
(GU3UKN ¥ TEPMOJIMHAMHKH, OCHOBHBIE TOHATHUS 110
OIITHKE;

- MEXaHU3M BO3eUCTBUS PU3NUEcKuX (HakTOpOB Ha
yenoBeka u ouocdepy;

- OpraHMU3allMOHHbIE OCHOBBI OCYILIECTBIICHUS
MEpOIPUATHI TI0 HAYYHOMY HCCIIEIO0BaHUIO
(bU3NUECKUX SBICHHIA;

- IEPCTIIEKTUBBI PA3BUTHS PA3ITMYHBIX HANPaBICHUIH
¢u3nUecKoil HayKH U NPAKTUKH;

[Tonnoe
3HaHUE
OCHOBHBIX
MMOHSTHH,
3aKOHOB
busukw,
MIPUHIIAIIOB
coopa,
orbopa u
00001IeHNS
uHpopManu
U, METOAMK
CHUCTEMHOTO
noaxo/a
TUTSE
pelnieHus

JloctaTtounoe
3HaHHE
OCHOBHBIX
TMOHSATHH,
3aKOHOB
busuku,
MPUHIIAIIOB
coopa,
orbopa u
000011IeHNA
uHpopManuu
METOIUK
CUCTEMHOTO
MOJX0/a JJIst
peleHus
npodeccuo-

Yactuu-
HOE 3Ha-
HUE
OCHOBHBIX
MOHSATHUH,
3aKOHOB
¢du3uky,
MPUHIIN-
noB cOopa,
otbopa u
0000111~
eHUs
uHpOp-
MaIuu,
METOJTUK
CUCTEMHO-

®parmeH-
TapHbIe
3HaHUS
(mpencraBin
eHusi) 00
OCHOBHBIX
TIOHATUSX,
3aKOHAaxX
¢buzuku , o
MeToJ1axX
pereHus
3ajad....

A3

YO
I1O0
T3

KT
KO
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Kon n HaumeHoBaHue

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

Jleckpuntops! (ypoBeHb BbIPaKEHHOCTH KOMIETEHIINN)

=l 7w
MH/IMKATOPA TOCTHKECHHUS OTJIMYHO XOPOIIIO YHOBIETBO | HOYIOBICTB | % é é
KOMIIETEHIINH PUTENBHO | OPUTEIBHO 5 § % g
HEE
<
npodeccuo | HaJbHBIX 0 TOJXO-
HaJIbHBIX 3a1a4 na Juist
3aja4 pereHus
npodeccu
OHAJIBHBIX
3ajad,
MIO3BOJISIIO
niee
POBECTU
aHanu3
npeCTaB-
JIEHHOMN
3a1aun
YMeTb aHaIM3UpOBATh U CUCTEMATU3UPOBATh ITonmnoctero | ocraroyno | Yactuyno | YactuyHo
Pa3HOpPOAHbBIE JaHHbIE, OLIEHUBATh 3()P(PEKTUBHOCTH OCBOEHHOE | OCBOCHHOE OCBOEHHOE | OCBOEHHOE
IpoIelyp aHaIu3a MpoOJIeM U IPUHATHS PEIICHUH B yMEHHue yMeHue yMEHHUe, yYMEHUE, He
npodeccuoHaNbHOM e TeIbHOCTH aHAJIM3UPO- | AHATU3UPO- | TIO3BOJISAIO | TIO3BOJISAIO-
BaTh M CUC- | BaTbh U CHC- niee 1iee mpo-
TEMaTU3UPO | TEMATH3UPO- | MPOBECTU | BECTU
BaTh BaTh pa3HO- | YacTHU- OLIEHKY U
pa3HOpOA- | POAHBIC AaH- | HBII aHan3
HBIC J1aH- HbIC, OLICHU- | aHaJIU3 pasHopoa-
HEIE, OlIe- BaTh d(pdek- | pasHOPOA | HBIX JaH-
HUBATh TUBHOCTh HBIX HBIX, OIICH-
addexTuB- | mpouenyp JTAHHBIX, Ky 2hdexk-
HOCTh aHanm3a OLICHKY TUBHOCTH
poreayp npoOieM u s dexTuB | mpoueayp
aHaim3a IPUHSITUS HOCTH aHaIn3a
npoOJieM U | peICHH B nporuenyp | npobiaem u
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Kon n HaumeHoBaHue

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

Jleckpuntops! (ypoBeHb BbIPaKEHHOCTH KOMIETEHIINN)

Sl 7o
MHIMKATOpa JOCTHKEHUS OTJINYHO XOpOo1IO YAOBJIETBO | HEYJIOBICTB | % é é
KOMIIETEHIINHU PUTEIBHO | OPUTENBHO 5 § % g
{F-4
<
HPUHSATHS npodeccuona | aHaiau3a HPUHSATHS
peLIeHH B | JIBHOM npoOJIeM U | PEIICHHH B
npodeccuo | IesTenbHO- HOPUHATHS | Ipodeccro
HaJIbHOU CTH pellieHui | HaJbHOU
TESITENILHOC B TESITENIHOC
™ npodeccu | TH
OHaJILHOU
JEATEIBHO
CTH
BrnaneTts HaBbIKaMHU HAy4YHOTO TTOMCKA U [Tonnoe Hocrarounoe | Yactuu- ®parmeHTta
NPaKTUYECKOH paboThl ¢ MHPOPMALIMOHHBIMH BJIa/ICHUE JUISl pELlIEHUs] | HOE BIIa- pHOE
VMCTOYHMKAMHU; METOJAMU IPUHATHUS PELLICHUN HaBbIKAMHM | IOCTABJICHHO | JICHUE BIIaJICHUE
HaBbIKAMHM | ¥ 3a/1a4u HaBBIKAMH | HAaBBIKAMH
Hay4HOT'O BJIJICHUE HAay4YHOI'O | HaBBIKAMH
IIOMCKA 1 HaBbIKAMU MOUCKA U | HAYYHOTO
MIpaKkTHYEC- | HAYYHOIO MpaKkTUYeC | TOMCKA U
KOl paboTHI | MOMCKa U KOU [IpaKTU4ec-
c uHpOpMa- | TPAKTUUYECKO | pabOTHI C | KOM pabOTHI
IIMOHHBIMU | 1 paboTHI ¢ uHpopma- | ¢ uHpopma-
UCTOYHUKA | MHGOPMAIMO | UOHHBI- | IUOHHBIMU
MU, HHBIMU MU UCTOY- | UCTOYHHUKA
MEeTOoAaMHU VUCTOYHMKAMHU | HUKaMU; MU;
MPUHATHUS METOaMH METOJaMHU | METOJaMHU
pereHui MPUHATHUSA NPUHATUSA | IPUHATHS
peueHuin peuieHuil | pemeHun
[1K-9.2 — Ucnonb3yeT 3HaTh - HayYHbIC TPUHLUIBI POBEICHUS SKCIEPTU3bl | 3HAHUE B Hocrarounoe | Yactuu- ®parmeH- 3 YO
€CTECTBEHHOHAY4YHbIE U U aHanM3a (pU3NYecKuX mapamMmeTpoB IIOJIHOM JUISl peIlIeHusl | HOE 3Ha- TapHOE 110
MaTe€MaTHUYECKUE METOJIBI U | TPOU3BOACTBEHHBIX ITPOLIECCOB; o0Bbeme 3a/lay 3Ha- | HUE Hay4- | 3HAHHE T3
CpEICTBAa U3MEPEHUS B Bo3MOXHOCTH UCTIONB30BAHUS PA3IMYHBIX MPUOOPOB | HAYUHBIX HUE HAYYHBIX | HBIX IPUH- | HAYYHBIX KT
npodeccroHaIbHOM JUIsl iccreloBaHusl GU3HYECKUX MPOILIECCOB MPUHIUIIOB | TPUHIMIIOB LIUIIOB MIPUHIUIIOB KO
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Kon n HaumeHoBaHue

Jleckpuntops! (ypoBeHb BbIPaKEHHOCTH KOMIETEHIINN)

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs =l 3 @
MH/IMKATOPA TOCTHKECHHUS OTIUYHO XOpOIIIO YAOBJIETBO | HEYJIOBICTB | Er = é
KOMIIETEHIINH PUTENBHO | OPUTEIBHO 5 § % g
£k
<
NeSITebHOCTH IIPOBEJICHUS | IPOBEACHUS | IPOBEJE- | IIPOBEICHUS
AKCIEPTHU3BI | IKCHEPTU3BI | HUSA AKCIIEPTHU3BI
U aHaJli3a | ¥ aHajuu3a JKCIIep- U aHaJIn3a
busznvec- (GUBUYECKUX | TU3BI U buszngec-
KHX TIapa- napaMeTpoB | aHAIM3a KHX TIapa-
METpPOB IPOU3BOJACT- | (pusmuec- | METpoOB
MIPOU3BOJICT | BEHHBIX KHX Tapa- | IPOU3BOJCT
BEHHBIX IIPOLIECCOB U | METPOB BEHHBIX
IIPOLIECCOB | BO3MOYKHOC- | IPOU3BOJIC | IPOLIECCOB
U BO3MOX- | TeH pa3iauy- | TBEHHBIX | U BO3MOX-
HOCTEN HBIX (U3UH- | IPOIIECCOB | HOCTEH
pPa3IMYHBIX | YECKUX MPHU- | U BO3MOX- | Pa3iIMYHbIX
¢duznuec- 60poB HOCTEH ¢duznuec-
KHX MPUOO0- pasnuy- KHX MPUOO0-
poB HBIX poB
buzun-
YECKUX
pruOOpPOB
YMeTh TUIaHUPOBATh MPOBEICHUE BHIOPAHHBIX [Tonnoctero | [octatouno | Yactuuno | YactuuHO
9KCIIEPUMEHTOB IS PEIlIeHUs TOCTaBIEHHOM 3a/1auk; | OCBOCHHOE | OCBOEHHOE OCBOEHHOE | OCBOEHHOE
- TPUMEHSITh COBPEMEHHBIC TPUOOPHI MU3MEPECHHs] U | yMEHUE yMeHue YMEHHE, YMEHHE, HE
KOHTpOJIsl ~ (U3WYECKUX  MapaMeTpoB  HAy4HOTO | IUIAHUPO- IUTAHUPOBATh | MO3BOJISIIO | MTO3BOJISIIO-
WCCJICIOBAHMSI ¥ TIPAKTUKH, a TAK)KE BEIYUCIUTENHLHYIO | BaTh IIPOBE- | MPOBEACHUE | IIIee 1iee mpo-
TEXHHUKY MTPH 00pabOTKe MOITYYEHHBIX PE3YJIbTaTOB; JIeHHe BbIOpaHHBIX | IPOBECTU | BECTHU
BBIOpAHHBIX | OKCIIEPUMEH- | TUTAHUPO- | TUTAHUPOBA-
SKCIIEPUMEH | TOB JUIS pe- BaHUE U HUE U BBI-
TOB ISt [ICHHUSI T10- BEIOOD 60p HEoOX-
pelieHus CTaBJICHHON | HEOOXOIU | OAMMBIX
MOCTaBIICH- | 3a7a4d U MBIX I | JJIA pere-
HOM 33/1a4il | IPUMEHSATH pelieHus | Husl Mo-
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Kon n HaumeHoBaHue
WHIAKATOPa JOCTHKEHUS
KOMIIETEHI[NHU

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

Jleckpuntops! (ypoBeHb BbIPaKEHHOCTH KOMIETEHIINN)

OTJIMYHO XOPOIIIO YIIOBJIETBO | HEYIOBJIETB
PHUTENBHO | OPUTEIHHO

U TIpUMe- COBpPEMEH- MIOCTaBJICH | CTaBICHHOMN

HSTH COBpe- | HbIEe MpHOO- | HOM 3a7a4un

MEHHBIE pBI U3Mepe- | 3a1auu npubopoB

pUOOPHI Hus u Kont- | mpubopos

U3MEpeHus: | pois PU3NH-

Y KOHTPOJISL | YECKHX I1a-

¢duznuec- pameTpoB

KHX Tapa- HAay4HOTO

METPOB UCCIIe/I0Ba-

HAY4HOTO HUS U TIPAK-

UCCIIEIOBA- | TUKH, a TaK-

HUSI U TIPaK- | JKe BBIYHC-

THUKH, a TaK- | JIUTEIBbHYIO

K€ BBIYHC- | TEXHUKY IPU

JUTETBHYIO | 00paboTke

TEXHHUKY HOJTY4EHHBIX

npu o0pa- | pe3yabTaToB

00TKe 1o-

JTY4EeHHBIX

pe3ynbTa-

TOB;

Bun
arTecTalun

OLEHOYHBI

€ cpezcTBa
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Kon n HaumeHoBaHue
WHIAKATOPa JOCTHKEHUS
KOMIIETEHI[NHU

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

Jleckpuntops! (ypoBeHb BbIPaKEHHOCTH KOMIETEHIINN)

OTJINYHO XOpO1IO YIOBJIETBO | HEYIOBJICTB
PUTENIBHO | OPUTEIBHO
Buagers nmpuemamu peleHusi KOHKPETHBIX Bnanenue B | Jlocrarounoe | Bnagenue | @parmeH-
(Gu3nUecKkux 3a/1a4, IOMOTalOIINX B JaJIbHEHIeM IIOJIHOM JUIS PEILICHUS | OTAEIBHBI | TapHOE
peraTh 3a1a41 MoKapHOM 6e30MacHOCTH o0beme 3a7a4u MU METO- | BIIaJICHUE
METOJIaMHU BJIAJICHHE JaMH pe- | METOJaMu
pelieHus METOAAMU LICHUS peuieHus
KOHKpeT- pelIeHns KOHKpET- | KOHKpeT-
HBIX (M3UH- | KOHKPETHBIX | HBIX (PU3U- | HBIX (PU3UU-
YECKUX (GU3NYECKUX | YECKHUX YECKUX
3az1ad, u- 3aj1ad, u- 3ajad, - | 3a4ad4, u-
METOJIaMHU METOJaMHU METOJaMH | METOJaMHU
aHanu3a aHanusa aHanusa aHanu3a
JKCIIEPUMEH | DKCIIEPUMEH- | DKCIEPHU- | DKCIIEPUMEH
TaJIbHBIX TaJIbHBIX MEHTaJ- TaJIbHBIX
TaHHBIX JAaHHBIX BHBIX JaH- | JAHHBIX
HBIX

Bun
arTecTalun

OLEHOYHBI

€ cpezcTBa

Bun arrecranunm: /13 — nuddepennrpoBaHHbI.

Ouenounsie cpencrtBa: YO — ycrubii orBeT, [IO — muceMenHblit otBeT, T3 — TectoBble 3ananus, KT — xommbioTepHoe

KOMOMHHPOBaHHBIN OTBET.

tectupoBanue, KO —
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3. MECTO JUCIHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

Huctuminna «Pu3rkay OTHOCUTCS K 0053aTeNbHOM yacTu OJyoka aucuuriiud bl
obOpazoBarenbHOl MporpamMmel 1o crenuanbHocTu 40.05.03 CyneOHas skcnepTusa,
cnenuanu3anus « MHkeHepHO-TEXHUYECKUE IKCIIEPTU3BIY.

VYcnentHoe OCBOGHHME JaHHOW JAMCIHMIUIMHBI OCHOBBIBAETCS HAa HM3YYEHHUH
MPEAMIECTBYIONUX NUCIHUIUIMH (CM. TaONuWIly), a TOJyYeHHBIC B XOJIe¢ HW3YUCHUS
JTUCITUTIIMHBI 3HAHUS ¥ YMEHHS CITIOCOOCTBYIOT TOTOBHOCTH O0YYAIOIIMXCS K OCBOSHHUIO
MOCJICTYIOITUX TUCIUTUINH (CM. TaOIuILy).

[IpenmecTByromue W MOOCIEAYIOMIME  JAUCUUIUIMHBI,  HAMpaBJICHHBIC
Ha (OPMUPOBAHNE KOMIIETECHIIUA:

Ne Kox 1 HauMeHOBaHHe [MpenmecrByromue Hocaexyronue
n/n KOMIIeTEeHI[UH AUCHUTLTUHBI AWMCHMILIMHBL (CPYIIIEI
JUCIMIIJINH)
Yuueepcanvnvie komnemenyuu
1. YK-1 - Cnocoben ocyrecTBiasaTh | IHOCTpaHHBIHN S3bIK CneurmnaBbl busukw,
KPUTHYECKUI aHanus3 TepmoauHamuka u
MPOOJIEMHBIX CUTYyaluit Ha Teronepeaaya, Jloruka,
OCHOBE CHCTEMHOI'O IOAXO0Ja, HanexHocTh TeXHMUYECKHUX
BbIpa0aTHIBATh CTpaTeruo CUCTEM M  TEXHOTEHHBIX
necTBUI PHUCKOB, yueOHas
(03HAKOMHUTEITEHAS )
MpakTUKa B  JOJKHOCTH
WH)KeHepa cyneOHo-

AKCIEPTHOTO  YUPEKICHUS,
MOJrOTOBKA K MpOoLEeaype

3aIUThI u 3aluTa
BBIITYCKHOM
KBTU(DUKAITMOHHOM
paboThI
IIpogheccuonanvnvie Komnemenyuu
2. IIK-9 - CrocoOHOCTh TpuMEHATh | Xumusi, MaTemaTuka u Orenka ymep6a oT moxkapa,
€CTECTBEHHOHAYYHbIE u | uH(opMaTrKa Marepuanosenenue,
MaTeMaTHYeCKHe METOIbl MpU Creurnabl ¢buzukw,
MPOBEACHUU MOKapHO- TepmoauHamMuka u
TEXHUUYECKUX AKCIEPTHU3, teruionepenava, Creuriabbl
HCII0JIb30BaTh cpenacTBa OpraHUYeCcKOn XUMUH,
M3MEPEHHS B MPOQECCHOHATBHON Komnberorepubie
NEeSATEIbHOCTH TEXHOJIOTUM B 3KCIEPTHOU
nesitenbHoCcTH, [IpukinagHas
MEXaHMKa, Texnuueckoe
perynupoBaHue u
METpPOJIOTHS,
EcrecTtBeHHOHAay4YHBIE
METO/IbI cyneOHo-

SKCIEPTHBIX MCCIEI0BAHUM,
[ToxxapHo-TexHUUYECKas
IKCTIEePTH3A, yaeOHas
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(03HAKOMHUTEIIEHAS )

MpPaKTUKa B  JOJKHOCTHU
WH)KeHepa cyneOHo-
AKCIIEPTHOTO  YUPEXKICHUS,
MIPOU3BOJICTBEHHAS

MpPaKTUKa B  JOJKHOCTHU
JKCTIepTa cyneOHo-

AKCIEPTHOTO  YUPEKICHUS,
MOJArOTOBKA K MpOLEeaype

3aIUThI u 3aIuTa
BBIITYCKHOM
KBaTU(DUKAITMOHHOM

paboThHI
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4. OBBEM, CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHbI
OO1ast TpyA0€MKOCTh JUCIIUILIMHBI COCTABIISIET 3 3aueTHbIC equHuIbl, 108 Jacos.

4.1. IlpuMepHBI TeMATHYECKHUI JIAaH

Ne
n/n

Paznen
JUCHHUILINHBI, TEMAa

Buabl yueOHol padoThl, BKIOYAS
CaMOCTOSITEJIbHYIO PA00TY 00y4aroUXCs
U TPYAOEMKOCTb (B Yacax)

Cemectp

Bcero
JlaboparopHble 3aHATHS
(M3 HUX MTPAKTHYECKasl MOJATOTOBKA)
KCP
CamocrosiTenpHas padbora

[IpakTrueckue 3aHATHS
(M3 HUX TIPaKTUYECKas MOJATOTOBKA)

CemuHapcKue 3aHATHS
(M3 HUX TIPaKTUYECKas MOJATOTOBKA)

JlexuuMoHHEBIE 3aHATHUSA

[IpomexxyTouHas arrecrauus

Tema 1. 30

[\
o0
~
N
—
—
e

10

Tema 2. 18 | 2 42) | 4

3auer 6

Uroro 3a 1 cemectp: 54

N
)
[\

L~
~

N
—_
AN

Tema 3 30

[\9)
e ]
L~
AN
—
o]

12

Tema 4 18 2 2 8

3auer 6

[N RN NS T NG NS TS N S U

Uroro 3a 2 cemectp 54 4 10 16

[\

18

N

Al i e Fl Rl Rl Rad Il o

—_
[\

Htoro no qucruminge 108 22 30

YCKOpeHI/Ie n €ro COCTaBIAIOIINC.

4.2. Copep:xaHue QUCIHUNINHBI

Tema 1. Pusnueckue 0OCHOBLI MEXaHUKH.
OcHOBHbIE TOHSITUSA M TEPMUHBI KuHeMmaTuku. Cucrema

orcuera. CKOpPOCTb.

VYrioBass CKOpPOCTh M YIVIOBOE YCKOpPEHHE.

KunemaTnueckue ypaBHEHMS IBH)KCHUS MAaTEPUAIBHOM TOUKU U TBEPAOTO TEIIA.
JluHaMuKa IBW)KEHHs TeJl. YpPaBHEHHME IBIKEHHA. Macca M MMIyJbC. 3aKOHBI
Herorona. Pa0ota, 3Heprusi, MOIHOCTb. 3aKOHbI COXPAHEHHsI B MEXaHUKE. MOMEHT
uHepUuu. MOMEHT CHIIbl. YpaBHEHUE IMHAMHUKHU BPAILATEIbHOIO JBHUKEHUS TBEPAOIO
Tena. MOMEHT UMITyJIbCa U 3aKOH €r0 COXPaHEHUH.
Buael konebanuii 1 UX XapakKTepUCTUKU. Y paBHEHHUE TrapMOHUYECKUX KOJIeOaHUM.
MexaHnnueckue TapMOHHYECKHE KoJeOaHHs, MasTHUKUA. 3aryXawllue KojeOaHus.
Brinyxxnennsie konebanus, pe3oHanc. BoinHoBo# mporiecc, BUbI BOJIHOBBIX MPOILIECCOB
U UX XapaKTePUCTUKHU. YTIPYrue BOJHBI, yPaBHEHUS IUIOCKON U chpepuiecKor ympyrux
BOJIH. DJeKTpoMarHuTHele BoJiHbl. Cyneprnosunus u uHTepdepenus BonH. [Ipupona
3BYKOBBIX BOJIH, PaCIIPOCTPAHEHHUE 3BYKOBBIX BOJIH, CKOPOCTb 3BYKa.
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Tema 2. OCHOBBI MOJIEKYJISIPHOI (PU3MKH M TEPMOIAMHAMHUKH.

OnbITHBIE 3aKOHBI HJACAIBHOrO Ta3a. YpaBHeHue MeHnaeneeBa-Knanelpona.
OCHOBHOE ypaBHEHHME MOJEKYISIPHO-KMHETHUYECKOM TEOPUM HACATBHOTO rasza. 3aKoH
MakcBemia 0 pacnpelesieHud MOJIEKYJ MICAJbHOIO ra3a MO CKOPOCTSIM U 3HEPTUSIM
TEIUIOBOro JBWKEHUSA. CHIIbl W NOTEHLIHWANbHAs DJHEPIUS MEKMOJIEKYISIPHOTO
B3aMMO/JICMCTBUS B peaJlbHOM rase. Y paBHeHue BaH-nep-Baansca.

OcHOBHbIE TOHSTHUS M TEPMHUHBI TEPMOJMHAMUKH. 3aKOH PABHOMEPHOTO
pacmpeneneHuss SHEPruM 10 CTemeHsM cBoOoabpl Mojekyn. llepBoe Hauganmo
TEPMOJIUHAMHUKH. TerI0eMKoCTh. ATMa0aTHBIM U MOJUTPOITHEIN mporiecchl. OOpaTuMbIe
u HeoOpaTtuMmble mporiecchl. Kpyromoit mporecc. DHTpomwus, €€ CTaTHCTHYECKOE
TOJKOBaHHE. BTopoe Hauvamo TepMoAMHAMUKH. TErIoBbIE IBUTAaTEIN U XOJIOIHJIbHBIE
MammHbl. [{ukn Kapuo m ero KIIJ[ nns maoeanbHOro rasza. Pemenwe 3amad BTOpPOro
Hayaja TEpMOJIUHAMUKH.

Tema 3. DiIeKTPUYECTBO M MATHETHU3M.

DNEKTPUYECKU 3apsiji U 3aKOH €ro coxpaHeHus. 3akoH Kynona. Hanps:keHHOCTB
NeKTpuyeckoro mouss. IIpuHOoun cynepno3uiuu  AIEKTPOCTATUYECKUX — IMOJIEH.
[loTeHUMan U 3HEPrUs SJIEKTPOCTATHYECKOTO IMOJSA. DIEKTPOEMKOCTh YEIUHEHHOTO
MIPOBOJAHUKA, KOHAEHCATOPBL. DNEKTPUUECKUIN TOK, ITIOTHOCTh TOKA. DNEKTPOABUKYIIIAS
cuia u Hanpspkenue. 3akoH Oma B nHTerpansHoil u nuddepenuansHoi Gpopme. Pabora
¥ MOITHOCTh TOKa, 3akoH Jxoyns-Jlenma. IlpaBunma Kupxroda mis pacdera nemnein
NOCTOSHHOro  TokKa.  CompoTHBIEHHME  NPOBOJHUKOB,  KJIACCUYECKAasl  TEopus
IIEKTPOIPOBOTHOCTH METAILJIOB.

MarnuTtHoe Mojie W ero XapakTepucTukd. 3akoH buo-Caapa-Jlamiaca. 3akoH
Ammepa, B3aMMOJEHCTBME MapalieJbHbIX TOKOB .3akoH JlopeHua, nelcTBue
MAarHuTHOTO TOJISI Ha 3apshKEHHBbIE YacThllbl. Teopema l'aycca i MarHUTHOTO IOJIS.
SBnenue snekTpoMarHuTHOM MHAYKIMHU. OnbiTel (apaaes. 3akoH dapanes. Bpamienue
paMKi B MarHuTHOM nosie. CaMOMHIYKUHMS, B3auMHash UHAYKIUS, TPaHCHOPMATOPHI.
MarnutHsl€ oJs coneHonAa U Topoua. IIoHATHE 0 MArHUTHBIX CBOMCTBAX BEIIECTBA.

DNeKTpOMarHUTHbIE TAPMOHUYECKUE KOJIeOaHusl, KoJieOaTeIbHbI KOHTYD.

Tema 4. DiieMeHTbI ONITHKH.

DNeMEHTbl T€OMETPUYECKONM ONTHUKHA. 3aKOHBI TE€OMETPUYECKONW  OITHUKH.
[Ipenomnenue cBeTa, aOCOMIOTHBIH W OTHOCUTENBHBIA TIOKA3aTEIU MPEIOMIICHUS.
Cobuparomiie M paccewBarolve JUH3bI, (POKYCHOE paccTOsSHUE, OINTHYEcKas CHIa.
DOneMeHThl BOJHOBOM ONTUMKH: KBAaHTOBAas TEOpUs OUNHINTEWHA, MpUHUMN ['roiirenca-
Openens. ubpakuus ceera. Uatepdepenmus cBera. [lomspuszanus cera. Jucnepcus
cserta. [lornomenue cBeta BemecTBoM. 3akoH Jlambepra-byrepa-beepa.
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4.3. JIabopaTOpHBbIi NPAKTUKYM

Ne Ne pasnena (remi) HaumenoBanue nabopaTopHbIX paboT Tpynoemxocts
/11 IUCHAIUINHBI (gachr)
JlaGopatopnas pabora Ne 1. 4
W3ydeHne 3aKOHOB KHHEMATUKU U IUHAMUKH Ha
MaimHe ATByJa.
1 Tema 1. ®usnveckue Jlaboparopnast pabota Ne 2.
' OCHOBBI MEXaHHKH. ITpoBepka OCHOBHOT'O 3aKOHA JHHAMUKHU 4
BpalllaTeIbHOIrO JBUKEHHSI TBEPAOIO Tela.
JlaGopatopHnas pabora Ne 3. )
N3ydenune 3ByKOBBIX BOJIH.
Tewma 2.
OcHOBBI Jlabopartopnast pabota Ne 4.
2 MOJIEKYJIAPHOMN HccnenoBanue 3aK0OHOB MI€AIIBHOIO rasa. 4
bu3uKH U
TEPMOIMHAMUKH.
Jlabopartopnast pa6ora Ne 5. 4
3 Tema 3. HccenenoBanue 3JIEKTPUYECKUX CBOMCTB
DEeKTPUYECTBO U MPOBOJHHUKOB M MOJIYIPOBOJIHUKOB.
MarHeTU3M. JlaGopatopHnas pabota Ne 6. 4
N3ydenune pe3oHaHca HalpsKeHUH.
JlaGopatopnas pabora Ne 7. 4
N3ydeHune 3aKk0HOB reOMETPUYECKON ONITUKH.
4 Tema 4.
DJEMEHTHI ONTUKH. JlaGopatopHnas pabora Ne 8.
N3yuenne audpakiuuu mapamuiedbHbIX JTyden 4
CBETA.
Wroro: 30
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4.4. CamocrositesqibHasi padoTa 00y4aromuxcs

No Ne paznena TpynoemMkocTh
0 /;1 (TemMsr) Bun camocrosTensHOM paboThI (uacel/3a4eTHBIC
JUCIUTIAHBI €IMHULIBI)
N3yuenune Bompoca «BekTopHble U  CKajsipHbIC 1
BEJTMYUHBD).
CamocrosiTenbHOEe  pemieHue  3amad  «Meroauka
pacyera KHHEMATHUKH TMOCTYNATENbHOIO JBUKCHUS 1
TBEPJOTO TEJIAY.
Nzyuenmne Bompoca «Kmaccuduxanus IBIKEHUS B
3aBUCUMOCTH OT TAaHTCHIIMAJIbHOM W HOPMAJIbHOM 1
COCTABJISIFOLIEH YCKOPEHHUSI.
[TogroroBka k maGopaTopHoii pabore  «l3ydeHue
3aKOHOB KHHEMAaTWKM W JAUHAMUKH Ha MalllnHe 1
Tema 1. ATBynma».
| ®dusznyeckue [logroroBka K MPaKTUYECKOMY 3aHITHIO «3aKOHbI 1
OCHOBBI COXPaHEHUsI B MEXaHHUKE).
MEXaHHUKHI CamocrositenbHOe — pemieHne  3agad  «Meroauka
pacuera  3amad  KUHEMAaTUKH M JIMHAMUKHU 1
BpalIaTeIbHOTO JIBHXKEHHS TBEPJIOTO TEJIa.
[TonroroBka k mnabGopatopHoii pabore  «IIpoBepka
OCHOBHOTO  3aKOHa JMHAMUKH  BpalaTeIbHOTO 1
JIBUKEHUS TBEPJIOTO TEJIAY.
[ToaroroBka Kk nmpakTU4ecKOMy 3aHATHIO «KnHeMaTnka 1
Y TMHAMUKA KOJICOATeILHOTO JIBUYKCHHS.
[ToaroroBka k mabGopaTopHoii pabore  «l3ydeHue 1
3BYKOBBIX BOJIHY.
N3ydenue Bonpoca «3BYKOBBIE BOJHBI. 1
N3yuenue Bompoca «Ponp sBiaeHuii mnepeHoca B 1
Pa3BUTHUU NOXKAPaAY.
[ToarotoBka K mnpakTUYecKOMYy 3aHATHIO «Pacuer
MapaMeTpoB  MOJIEKYJSPHO-KUHETUYECKOH  TEOPHH 1
UJICATBHOTO M PEAIbHOTO Ta30B)
Tewma 2. =
[TonroroBka k aboparopHoii pabote «VccrnenoBanue
2 OcHoBbI . | 3aKOHOB HACAIBLHOTO raza» !
MOJIEKYJISIPHOM
[logroroBka k mpakTUYECKOMY 3aHATUIO «OCHOBBI
usuicu TEPMOJUHAMUKIY. !
TEPMOJIUHAMUKH.
N3yuenne Bompoca «TemnoBble nBUrarenu u 1
XOJIOJIUJIbHBIE MAIIUHBIY.
[ToaroroBka k 3aHATHIO «KOHTPOJIH CAMOCTOSATEIBHOM 1
paboThI»..
ITonroroBka K 3a4ety 2
N3yuenne Bompoca «YYeT BIEKTPOCTATHUYECKUX
SIBJICHU npu obecrieueHnn MOXapHOH 1
Tema 3. 0€30MMacCHOCTH.
3 OnektpuyectBo U | [loaroroBka k mpaktTuyeckoMmy 3aHsaTuio «lIprumMeHeHne 1
MarHeTu3M. OCHOB 3JIGKTPOCTaTHKH B PEIICHIN (PU3MUECKUX 3a/1a4».

IToaroroBka K MPaKTUYECKOMY
«ITOCTOSIHHEIN TOK U €T0 3aKOHBD).

3aHATHUIO
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Nzyuenue BOIIpoOCa «OcobeHHocTu
3IEKTPONPOBOIHOCTH MIPOBOJIHUKOB u
MIOJIYTIPOBOJTHUKOB).

[ToxroroBka k aboparopHoii pabote «VccnenoBanue
ANEKTPUIECKUX CBOMCTB IPOBO/THUKOB "
TIOJTYITPOBOTHUKOBY

CamocrositenpHOe  pemienne 3agad  «lIpuMenenue
OCHOB JJICKTPOCTATUKN U MArHUTOCTATUKU B PCHICHUU
(hUBUYECKUX 33729,

N3yuenue BOIIpOCa «IIpumenenune SIBIICHUS
MAarHUTHON MHAYKITUNY.

CamocrositenbHoe  penieHue 3amgad  «llepemeHHbIN
TOKY.

[TogroroBka k mabopaTopHoii pabote  «l3ydeHue
pPE30HaHCA HANIPSHKEHUI.

N3yuenue Bompoca «lIpuunMHBI  BO3HUKHOBEHUS
1oXkapa OT JIEKTPUUECKOTO TOKay.

Tema 4.
3 IIeMEHTHI
OIITHKH.

CamocrosiTenpHOEe  pemieHue  3amad  «Meroauka
pelieHus 3a/1a4 ONTUKNY.

N3yuenue Bonpoca «OCHOBBI BOJIHOBOW U KBAHTOBOM
ONTUKW.

[ToaroroBka k nabopatopHoii pabore «3yuenue
3aKOHOB T€OMETPUYECCKOM OTITHKI.

[ToaroroBka k nabopatopHoii pabore «3yuenue
au(paknny napansieabHbIX JIydel CBETay.

IlogroroBka K 3auery

Hroro:

36

4.5. IlpumepHasi TeMATUKA KOHTPOJILHBIX PadoT
He npenycMoTpeHO yueOHBIM TUIAHOM.

4.6. IlpumepHas temaTuka pedeparon

1. 3akonsl HpioTOHA U MX OTpakeHHEe B pabOTe MAIIMH U MEXaHU3MOB.

2. 3aKOH COXpaHEHUs PHEPIUU U €r0 POJIb B IPUPOE.
3. 3akoHBI BpalaTeNbHOTO MABIDKEHUS UM UX OTpaK€HHE B paboTe MallMH U

MCXaHHU3MOB.

4. 3akOHBI MEXaHMKH >KHJIKOCTEl W HX OTpakeHHe B paboTe MaIllMH H

MCXaHHU3MOB.

5. T'uapaBnuyeckue MallMHbl U MexaHu3Mbl B npaktuke MUC: ycTpoicTBO U

MPUHLININ IEVCTBUS.
6. IlHeBMaTmyeckue MamMHBI U MeXaHu3Mbl B npaktuke MYC: ycTpoHcTBO
MPUHLINI IEVCTBUS.

7. 3aKoHBI HNACAJIBHOIO ra3a.
8. 3aKOHBI TEPMOANMHAMUKHU U UX MMPAKTHYCCKOC IIPUMCHCHUC.

9. 3aKoHBI IOCTOSIHHOTO TOKA U UX MPAKTUYECKOE NPUMEHEHHE.

10. 3aKkOHBI MATHUTOCTATUKHU U UX NMPAKTHYECKOE MPUMEHEHNE.

11. 3aKkOHBI FEOMETPUYECKOE ONTUKU U UX MPAKTUYECKOE IPUMEHEHHE.

151



27

12. 3aKoHBI BOJJTHOBOM ONTUKHU U UX IPAKTUYECKOE IPUMEHEHHUE.

4.7. IlpumepHasi TeMaTHKA pacdeTHO-TPpadpuieckux pador
He npenycMoTpeHo y4eOHbIM MIIaHOM.

4.8. IlpumepHasi TeMaTHKa KyPCOBBIX padoT (IIPOEKTOB)
He npenycMoTpeHo y4eOHbIM IIIaHOM.
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5. METOANYECKHUE YKA3AHUA JJISA OBYUAIOIIIUXCA
ITO OCBOEHUMIO JUCIIUTIJIMHbI

5.1. Ilopsinok OpraHuM3amuM CaMOCTOAATEJILHOM PadoThI 00yYAKOLIUXCH
M0 JMCUHUILTUHE

CamocTrosTenbHass paboTa 00ydaroIlerocs CKJIaAbIBaeTCs M3 CaMOCTOATEIbHOU
paboThl Ha ayTUTOPHBIX 3aHATUAX U MOATOTOBKH K 3aHATUSM BO BHEAYTUTOPHOE BpEMSI.
JInst  caMONOArOTOBKM K KaXJIOMY AayJUTOPHOMY 3aHATHIO IIPELYyCMaTpPUBACTCS
npopa0oTKa TeMbl 3aHATHA 1O Y4yeOHOM muTepatype. Ilpum camocrosiTenbHON
NOJTOTOBKE K 3aHATUAM OOYyYarOIIMKCA MOXET TOJYyYUTh HEOOXOAUMYI0 €My
KOHCYJIbTAIMIO y mpernoaasarens. KoHCyabTHpoBaHHEe 00y4aromXcs OpraHu30BaHo Ha
Kaenpe B COOTBETCTBHM C rpadukoM MHpoBeAeHHs KOHCynpTanuil. Ha ayauropHom
3aHATUU OOYYaloIIMecs CaMOCTOSITENIbHO MOJI KOHTPOJIEM IMPENOJaBaTENs BIMOIHIIOT
WHIMBHUIYaJIbHbIE 33/1aHUS B COOTBETCTBUU C YUEOHBIMH LIETISIMU 3aHSATHUSL.

5.2. Ilepeyenb yueOHO-METOAMYECKOTr0 O0ecredeHUus JJA CAMOCTOATEIbLHOM
padoThI 00Yy4AKOIIMXCH M0 JUCHUIJINHE

5.2.1. IlepeyeHb BONPOCOB IJIs1 CAMOCTOSITEJIbHOTO U3Yy4YEeHMSI

1. BekTOopHBIE U CKaNSPHBIE BEIUYHHBI.

2. Kinaccudukanust [OBMXKEHHST B 3aBUCMMOCTHM OT TaHIE€HIUAJIbHOU H
HOPMAaJIbHOM COCTABIIIONIEN YCKOPEHUS.

3. 3BYKOBBIE BOJIHBI.

4. Poub sIBJIEHUI NEpEHOCA B pa3BUTHH MOXKapa.

5. TemnnoBble ABUTATENN U XOJOAUIbHBIE MAIIIUHEI.

6. Yuer DSIeKTPOCTATHUYECKHX SIBICHUHW TpU  OOECIEUEHUU TOKAPHOM
0€30IaCHOCTH.

7. Oco0EHHOCTHU 3NEKTPONPOBOHOCTH IPOBOJHUKOB U MOIYITPOBOIHUKOB.

8. IIpuMeHeHuE SBIICHUS] MATHUTHOM MHTYKLIVH.

9. IlpuunHBI BO3HUKHOBEHHUS MOXKAPaA OT JIEKTPUUECKOTO TOKA.

10. OcHOBBI BOJIHOBOU M KBAHTOBOM ONTHKH.

5.2.2. IlepeyeHb JIUTEPATYPHI AJIS CAMOCTOATEILHOM Pad0ThI

1. Tpopumona, T.M. Kypc dusuku: ydyeOHOe mnocodbue s By3zoB / T.H.
Tpodumona. — 18-e uzn., crep. — M.: Akanemus, 2010. - 560 c.

2. Tpobumosa, T.U. Kypc ¢usuku. 3agauu u pemieHus: yueOHOe mocoOue s
crynentoB By30B / T.U. Tpodumosa, A.B. ®upcos. — 3-e u3x., crep. — M.: Axanemus,
2010. —592c.

3. [TamkoBa, T. B. ®usuka. [Ipaktukym : yue6noe mocobme / T. B. Ilamkosna,
J.I'. CuerupeB, M.I. Ecuna. — IBaHoBo: lBaHOBCKas MOKapHO-ClacaTeabHas
akagemus ['TIC MYC I'TIC MYC Poccun, 2019. — 114 c.

4. ITamkoBa, T.B. ®usuka. Yactp [. Mexanuka. MonekynsapHas ¢dusuka.
Tepmoaunamuka: ydeOHoe mocobue / T.B. Ilamkoa, M.I'. Ecuna, E.A. IllBapes,
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WBanoBo/ - VBaHoBo: MBaHOBckas moxapHo-cmacareibHass akagemus [TIC MUC
Poccun, 2022. — 131 c.

5. ®uzuka. Yacte II. DnexrpuuecTBO M Mar"HeTusm: ydeOHoe mocooue /
A.A. Kpacnos, T.B. ITamkoBa, K.B. Cemenona, A.H. IlerpoB — IBaHOBO: IBaHOBCKas
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6. ObPA3SOBATEJIBHBIE TEXHOJIOI'MU

C uenbto GOpMUPOBAHUS U PA3BUTHUS 3asBJIEHHBIX KOMIETEHIMN HCIOJIb3YIOTCS
TpPaJULMOHHbIE OOpPa30BaTENbHbIE TEXHOJIOTMM M TEXHOJOTMU HWHTEPAKTUBHOIO
00yueHus.

B pamkax TpaguIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOIMM BEAYTCS CIIEAYIONINE
(GopMbI  3aHATHI: JIEKIMs, MPaKTUYECKOE 3aHATHE, CaMOCTOsTeNlbHas padoTta
oOydaromuxcsi, KOHCYJIbTHPOBaHUE IpemnojaBateneM. B xome oOyudeHuss ¢
UCITOJIb30BAaHUEM JAHHBIX TEXHOJIOTMI MPOBOAUTCS KOHTPOJb 3HaHHUU (YCTHBIN OIpoC,
OJJaHKOBOE U KOMIIBIOTEPHOE TECTUPOBAHME), PEIICHHUE 3a/la4, HAllMCaHhue pedepaTos,
JOKJIAJIOB.

B pamkax TeXHOIOTMH WHTEPAKTHUBHOIO OOYUYEHHS Ha 3aHITUAX HMPUMEHSIOTCS
cnenytomye GOpMbI U METOJBI:

— B paMKax HEHMHUTALMOHHBIX TEXHOJOIHI MPOBOIATCS J1aOOpaTOpHbIE paboOThI;
UCIOJIB3YIOTCS METOABI pa0dOThl B MallbIX TPYIIax, PEIICHUE CUTYallMOHHBIX 3ajad,
METOJ OOPATHOM CBSI3U.

B pamkax ocymecTBiaeHus 00pa30BaTEIBHOIO Ipoliecca MJET IOCTOSHHOE
UCIOJIb30BaHNE MH(DOPMALIMOHHBIX TEXHONOTHI. Bo Bpemsi caMmocToATenbHONU pabOThI
Opu  TMOATOTOBKE K  JIEKUUSAM, MPaKTUYECKUM, JIaOOpaTOPHBIM  3aHITHIM;
KOMIBIOTEPHOMY TECTUPOBAHHMIO €CTh BO3MOXHOCTh Y KaXIOro OO0yYaromerocs
paboTtath ¢ y4eOHBIMUA MaTepHaIaMH, Pa3MEIIEHHBIMU B IU(PPOBOI cpefie akaaeMuu, a
Taxxke B cetn HTepHeT u MHTpaner.

3aHsTHA, IPOBOAUMBbIE B HHTEPAKTUBHOU Gopme

Ne Ne paznena (Temsr) Tewma 3ansTus, popma u (M) METOX IPOBEICHUS TpynoemMKocTb
n/m JTUCIIATUINHBL 3aHATHS (gacer)
N3yuenue 3aKk0HOB KUHEMATUKHU U JUHAMUKH HA
MalimHa ATBya. 4
JlaGopatopHas pabota. Tun 3anarus: padora B
MaJbIX Ipynnax.
Tema 1. [IpoBepka OCHOBHOI'O 3aKOHA TUHAMUKU
1 dusnueckue BpaIllaTeJIbHOTO ABUKEHUS TBEPIOTO TeA. 4
OCHOBBI MexaHuKkH. | JlJabopaTopnas pabora. Tun 3anstus: pabora B
MaJlblX Ipynnax.
N3y4enue 3ByKOBBIX BOJIH.
JlaGopaTtopHas pabota. Turm 3aHsaTus: padoTa B MaIbix 2
rpyImnax.
Tema 2.
HccenenoBanue 3aKOHOB WIEAIBHOTO Ta3a.
OcHoBBI
. JlaGopatopHas pabota. Tun 3anarus: pabora B
2 MOJIEKYJIIPHOU 4
MaJjblX Tpynmnax.
¢buzuku u
TEPMOJANHAMUKHI
Tena 3 HccnenoBanue 31€KTpUUECKUX CBOMCTB
’ IIPOBOJTHUKOB M MOJYIIPOBOJHUKOB.
3 DNEKTPUIECTBO U POBOJL YHPOBOA 4
JlaGoparopHas pabota. Tun 3anarus: padora B
MarHeTH3M.
MaJlbIX Ipynnax.
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N3ydenune pe3oHaHca HalpsKEHUH.

JlaboparopHas pabota. Tun 3ausiTus: pabora B 4
MaJIBIX TPYIIax.
N3ydenune 3aKOHOB reOMETPUYECKON ONTHKH.
JlaGopaTtopHnas pabota. Tur 3ansTus: padbora B 4
4 Tema 4. MaJIbIX rpynnax.
OneMeHTs! ONTUKU. | M3yueHue qudpakiny mapauiebHbIX JTydel CBeTa.
JlaboparopHas pabota. Tun 3ausTus: pabora B 4
MaJIBIX TPYIIax.
Uroro 30
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7.@0H]I OLIEHOYHBIX CPEJCTB JJI51 MIPOMEXYTOYHOM
ATTECTAIIMHA ITO U'TOT'AM OCBOEHMSA TNCIHUAITIVINHBI

7.1 TunoBble KOHTPOJbHBbIE 3aJJaHNsI UM MHbIE MATEPHUAJIbl, HEO0OX0AMMbIe
JJIS  OWEHKH 3HAHUH, YMeHHWH, HABBIKOB U (WIH) ONbITA AeITeJbHOCTH,
XapakTepu3ylmux 3Tanbl GopMUPOBAHHUS KOMIIETEHUM B MNpoliecce OCBOEHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbl N0 IUCHUIIIIMHE

7.1.1 IlepeyeHb BONPOCOB /ISl MPOBECHUS MPOMEKYTOYHOM aTTeCTANUN
(B popme 1uddepeHIUPOBAHHOIO 324€Ta) 10 HTOI'AaM OCBOCHUS

aucuuIuIuHbl «@uzuka» (1 cemectp)

1. Cucrema orcuera. Tpaekropus, nnuHa nyTH, BekTop nepemenienus (YK-1,

[1K-9).

2. CkopocTb, yckopeHue u ux cocrapistonue (YK-1).

3. VYrioBas cKOpOCTb, YIJIOBO€ ycKopeHue u ux cocrapisitomue(YK-1) .

4. TlonHoe yckopenue u ero coctapistornue (YK-1).

5. 3akonbsl HeroTona. Cuita. Macca (YK-1, T1K-9).

6. Bropoii 3akon Hetorona Mmnynbc. 3akoH coxpanenus umiynbca (YK-1, ITK-
9).

7. Cumbl B MeXaHUKe (TSDKECTH, TpeHus, ynpyrocTH, Bec tena) (YK-1, I1K-9).

8. JIBwxkenue no okpyxHoctu (YK-1).
9. JluneitHas u yrioasi ckopocTb. CBsI3b TMHENHHOM ckopocTH ¢ yrioBoi (YK-

1).

10. JIuneitHoe u yrioBoe yckopeHue. CBsi3b JIMHEHHOTO YCKOPEHUSI C YTJIOBBIM
(YK-1).

11. 3akon coxpanenus umnyibca. Llentp macc (YK-1, I[1IK-9).

12. Dueprus, padora, mourHocTh (YK-1, I1K-9) .

13. Kunernueckass M NOTEHUMANbHAS SHEPrUU. 3aKOH COXPAHEHUS JHEPTHUM.
['paduueckoe npencrapnenue sneprun (YK-1, I1K-9).

14. MomenT unepiuu. Kunernueckast sHeprus BpamareiabHoro apuxenus (YK-1,
[1K-9).

15. MomeHT cuibl. OCHOBHOM 3aKOH JAWHAMHUKH BPAIATEIbHOTO JBMXKEHUSI TBEPIOTO
tena (YK-1, I1IK-9).

16. 3aKk0OH CcOXpaHEHUs] UMITyJIbCca W 3aKOH COXpaHEHUS MOMEHTa HMMITyJIbCa
BpauniaTesbHOro aAsuxkenus teepaoro tena (YK-1, I1K-9).

17. MOMEHT WHEpIMU Tejla OTHOCUTEIBHO MPOU3BOJBHOW OCH (Teopema
[reitnepa) (YK-1, TIK-9).

18. PaGoTa u MmontHOCTH BpamarensHoro asmwkeHus (YK-1, I1K-9).

19. Kunetnueckas sHeprus BpamarenbHoro qpmxenus (YK-1).

20. Ammuintyna u ¢asa BeIHYKACHHbIX KojeOanuil. Pesonanc (VK-1).

21. BonHoBsie nporniecchl. [Ipogosnbhbie U nonepeunbie BoHbI (YK-1).

22. 3ByKOBBIE BOJHBI. YJIbTpa3BYyK u ero npumenenue (YK-1).

23. 3akoHbI uaeabHOTO Ta3a. YpaBHenue Knaneitpona- Menneneera (YK-1, I1K-
9).
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24. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPUU UACATBHBIX Ia30B
(YK-1).

25.3akoH MakcBemia O pachpeielieHUd MOJIEKydl HACaJIbHOro Tasza IIo
CKOPOCTSIM M SHEprusiM TeruioBoro asuxenus (YK-1).

26. bapomerpuueckas dhopmyna. Pacnpenenenne boasiimana (YK-1).

27. SIBneHus mepeHoca B TEPMOJIMHAMUYECKU HepaBHOBECHBIX cuctemax (YK-1).

28. [lepBoe Hauano TepMoanHamMuku. Pabora raza mpu M3MEHEHHH €ro oObema.
[IpumeneHue nepBoro Havajna TepMoauHaMuku K usorpoueccam (YK-1, ITK-9).

29. Bropoit 3akoH TepMoauHaMuKH. OOpaTumble W HEOOpaTHMbIE TMPOLIECCHI.
OHtponus u ee cratuctuyeckoe Toiakosanue (YK-1, I1K-9).

30. TemnoBble qBUraTeNy U xoaoauiabHbie Mamuubl. [{ukn Kapuo (YK-1).

31. Cunbpl ¥ MOTEHIMANIbHAS HSHEPTUS MEKMOJIEKYSIPHOTO B3aMMOJCHCTBHUSL.
VYpaBuenue Ban-nep-Baansca (YK-1).

7.1.2. IlepeyeHb NPAKTHYECKHUX 3aJaAHUI JJIM POBEACHUS MPOMEKYTOYHOM
arrecrauuu (B popme nuddepeHuNPOBAHHOIO 3a4€Ta) 10 HTOTraM OCBOEHUS
aucHUIUIHHbI «Pu3uka» (1 cemectp)

1. I'py3 maccoir m = 100 xr nepemeniaroT paBHOMEPHO MO TOPU3O0HTAIBLHOU
IIOBEPXHOCTH, MNpHUJaras CUIly, HalpaBlIeHHYIO mon yrioM a = 30° K ropusoHry.
Omnpenenuth BEIUYUHY 3TOM CHIIBI, €CIH KOIPPUIIMEHT TPEHUSI CKOJIBKEHUS paBeH k =
0,3(YK-1, IIK-9).

2. Macca m = 6,5 r Bojopoja, Haxojasulerocss npu temmneparype t = 27 °C,
pacumpsieTcsi BABOE MpU p = const 3a CYET MPUTOKa Teruia m3BHe. Haiitu paboty A4
pacmupeHus rasa, nsmMeHeHue AW BHYTPEHHHMU DHEPIMM Ia3a U KOJIWYECTBO TEIUIOTHI
0, coobmennoe razy(YK-1, I1K-9).

3. Ilo HaKJIOHHOW IUIOCKOCTH, COCTABIISIIOLIEH C TOPU30OHTOM YTOJ ¢, IBUXKETCS

Ipy3 Maccol m, K KOTOPOMY IMpuWiOXKeHa cuia £, HampaBieHHass moJ yriaom f K
HaKJIOHHOM miockoctu. Koadurment tpenus ckonbxenus pase k. Hailitu yckopenue
tena (YK-1, I1IK-9).

4. T'a3 pacuupsierca annadaTHueCcKy, MPUIeM 00bEM €ro yBEIMYMBAETCS BJBOE,
a TepMoJMHAMHUYecKas Temiieparypa naaaeT B 1,32 pasza. Kakoe uucio creneHei
cB000bI i UMeroT MoJiekyasl (YK-1, T1K-9)?

5. Bpycok TSHYT Ha HUTH MO TOPU3OHTAIBHOW IMOBEPXHOCTU CO CKOPOCTHIO
vo=5 cM/c. Koapdunment tpenus Opycka o moBepxHocth k = 0,01. Kakoil myTh
npoieT OpycoK 10 OCTaHOBKH, eciid HUTh obopBercs (YK-1, T1K-9)?

6. T'a3 pacummpsieTcss aguabaTMYeCKHW TaK, YTO €ro JaBJICHHE NaJaeT OT p; =
200 kIla mo p> = 100 klIla. 3aTemM OH HarpeBaeTcsi MPH IOCTOSTHHOM OO0BEME 0
NEePBOHAYAJILHON TeMIEpaTyphl, MPUYEM €ro JaBJICHUE CTAHOBUTCS PaBHBIM p = 122
k[la. Haiitu otHomenue C, / Cy mist 3toro raza. Haueptuts rpaguk storo mnporuecca
(YK-1, IIK-9).

7. BBIYMCINTH yAENIbHbIE TEIJIOEMKOCTH HEOHAa W BOJOPOAA MPU MOCTOSIHHBIX
oobseme (Cy) u naBnenuu (C,), npuHuMast 3T rassl 3a uaeanbusle (YK-1, I1K-9).

8. Kakyro cunmy F Hano NPUIOKHUTH K BaroHy, CTOSAILIEMY Ha peibcaX, 4TOObI
BaroH CTaJI JIBUTaThbCs PaBHOYCKOPEHHO W 3a Bpems ¢ = 30 ¢ mpowen nyts s = 11 m?
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Macca Barona m = 16 1. Bo BpeMsl IBM>KEHMsI HAa BaroH JIEUCTBYET cuia TPEHUS Fump,
pasHas 0,05 nelictByromieit Ha Hero cwibl Tskectn mg (YK-1, T1K-9).

9. Ilpu un300apuyecKOoM pacHIMPEHUHU JBYXaTOMHOIO rasza Oblla COBEpILIEHA
pabota A = 156,8 /{oc. Kakoe konnuecTBo TerioThl 0610 coobmieHo rasy (YK-1, ITK-
9)?

10. IIpu paccnenopanuu npuuuHd JTII HeoOxoauMoO ompeneuTh, BO3MOXKHO JIA
IBUXKEHHE aBTOMOOMIJIA BBEPX II0 TOPHOM Jopore ¢ ykIoHOM, pasHbiM 30°, ¢

yckopenueM a = 0,6 M/c?, eci KO3)GHUIMEHT TPEHUS MEKITY IMUHAMH U OBEPXHOCTHIO
noporu k= 0,5 (VK-1, T1IK-9).

7.1.3 IlepedyeHb BONPOCOB ISl IPOBEACHHUS MPOMEKYTOYHOM aTTecTaluu
(B popme nuddepeHUMPOBAHHOIO 3a4€TAa) 110 UTOTAM OCBOCHMS
AUCUMILTHHBI «Pu3uka» (2 cemecTp)

1. DnekTpocTaTMYeckoe IoJe U €ro XapakTepucTUku. HanpsbkeHHOCTh
anekTpoctatudeckoro nmoys (YK-1).
[TpuHumn cynepno3uiuu saekrpocraruueckux nosei (YK-1, I[TK-9).
DneKTpudecKuii 3apsiy v 3akoH ero coxpanenus (YK-1, I1K-9).
Onexrpuueckuii 3apsn v 3akoH Kynona (YK-1, I1K-9).
[TpoBoHuKM B 35iekTpocTaTuueckom noge (YK-1).
KonneHcaTopsl: noHsTHE, XapakTepucTuka, Buabl (YK-1).
[ToCTOSIHHBIN NEKTPUYECKUI TOK U ero xapakrepuctuku (YK-1).
DnekTpoaBrKyias cuiia u HanpsbkeHue (YK-1).
. 3akoH Oma. Conpotusnenue nposogHukos (YK-1, I1K-9).

10. PaGoTa u momtHOCTH TOKA. 3akoH Jlxoynsa-Jlenna (YK-1, I1K-9).

11. 3akon Oma gyist HeonHopoaHoro yudactka nenu (YK-1, ITK-9).

12. 3akon Oma jis Beeit nenu (YK-1, I1K-9).

13. IIpaBuna Kupxroda aist pazserBieHHbix neneit (YK-1, I11K-9).

14. ITlonsiTie  SJIEKTPUYECKOW 1€NMu, €€ DJIeMEHThl W HX Ha3HAuYCHHUE.
Konduryparus cxemsl 3amernenus sMekrpuyeckon menu (YK-1).

15. [locnenoBarenbHOE, MapalieIbHOE U CMEIIAHHOE COSAMHEHUE MPOBOIHUKOB
(YK-1, [IK-9).

16. OcHoBHbIe napameTpsl nepemenHoro Toka (YK-1, I1K-9).

17. MarautHoe noJie u ero xapakrepuctuku (YK-1).

18. 3akon buo-CaBapa-Jlamnaca u ero npUMEHEHUE K pacyeTy MarHUTHOIO TOJIS
(VK-1).

19. 3akon Amnepa. BzaumoselictBue napamienbHbix TOKOB (YK-1).

20. SIBneHue snekTpoMarHUTHOM MHAYKIMU. OnbiTel Papanes. Buxpesbie Toku
(VK-1).

21. DneKTpOMarHuTHhIE TapMOHUYECKHE KoJeOaHMs, KoJieOaTeIbHbIA KOHTYP
(YK-1).

22. Bzaumuas unaykius. Tpancopmatopsl (YK-1).

23. Pezonanc Hanpsoxenuit (YK-1).

24. MomHOCTb, BbIJIeNIAeMas B 1ienu nepemenHoro Toka (YK-1).

25. OcHoBHbIe 3aK0HBI reoMeTpuueckoit ontuku (YK-1, I[TK-9).

00N LR W
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26. JIunzel. OcHoBHBIE TTOHATHS U onipenenenus (YK-1).

27. Toukue nuH3bl. M300pakenne npeaMeToB ¢ nomoinbio auH3 (YK-1).

28. [Ipupoaa 3ByKOBBIX BOJIH, paclpOCTPaHEHUE 3BYKOBBIX BOJIH, CKOPOCTh 3ByKa
(YK-1).

29. UnTepdepenuns ceera (YK-1).

30. udpaxuus ceera (YK-1).

7.1.4 IlepevyeHb NPAKTHYECKUX 32aHUI I IPOBEACHHUS MPOMEKYTOYHOM
arrecranum (B popme 1ud¢epeHUpPOBaAHHOIO 32a4eTa) 110 UTOraM OCBOCHUS
AUCUMIUIUHBI «PU3HKa»

1. Ilpm TpeHuMm 1IACTMACCOBOM pAacUyEeCKM O MIEPCTh pacuecKa 3apsKaeTcs
OTPHUIIATETHHO, 3TO 00BsicHsAeTCA TeM, 4To (YK-1):

a) PJIEKTPOHBI MEPEXOAT C PACUECKU HA MIEPCTh

0) MPOTOHBI MEPEXOJIAT C PACUECKHU Ha IIEPCTh

B) DJIEKTPOHBI MEPEXOJAT C LIEPCTU HA PACUECKY

I') IPOTOHBI MEPEXOMAT C HIEPCTH HA PACUECKY

2. OnuH mapuk uMeet 3apsaa +4q, a Bropoit -2q. VX npuBenn B CONMPUKOCHOBEHUE U
pazaBunynu. Kakoii 3apsn cran Ha mapukax (YK-1, I1K-9)?
a)-3q,0)-q,B)+q,T)+2q

3. Honoxurenbubiii 3apsa 20 MkKJT nmepemMeniator B 3JE€KTPUUECKOM IOJIE U3 TOUKHU C
noternuasioM B 100 B B Touky ¢ motenmuaiom B 400 B. PaGoty mo mepemenienno
3apsina pasHa (YK-1, ITIK-9):

a)2wmJlbx 6)5wm/x B)-8mIx T)-6 M/Ix.

4. BenuuuHy 3apsifia, BHECEHHOTO B 3JIEKTPOCTATHYECKOE T0JI€, YBEJIIUUUIIU B 5 pa3, Ipu
ATOM HaMpsKEHHOCTh noJid B 3ajanHoi Touke (YK-1, I[TK-9):

a) YBeJIMUWJIach B 5 pa3, 0) yMEHbIIUJIACh B 5 pas,

B) HE UBMEHWJIaCh, TI) YBEIUWYMWIACh B 25 pas.

5. Ha 3apsng B 10K, BHeceHHBbI B JaHHYIO TOYKY DSJIEKTPUYECKOrO MOJS,
NOJIeCTBOBAJIa CO CTOPOHBI 3TOro noJjs cuia B 2 H. Kakas cuna nogeiicTByeT Ha 3apsij
25 uKn, BHECEHHBIH B 3TY ke TOUKY ekTpudeckoro nois (YK-1, I1IK-9):

a)2,5H 6)5H B)20H 1)50H.

6. B Hepa3BeTBiIeHHOM yuacTke uenu Teuer TOK cuiord 10 A. Kakyro cuimy Toka
nokaxeT amnepmetp (YK-1, 11K-9)?

QNN a)lA 6)8A B)SA r4A

7. JBa pesuctopa R; n Rycoennnensl nocnenosarensHo. Hanpsxkenue Ha pesucropax
U, u U, Kakoe paBenctBo sBisiercs BepHbiM (YK-1, T1K-9):

1)U, R, = U, R, U, U, = R\R;
U, R - +
i U, +U,=k(R+ 1)
3) U, R, a4 g I g

8. OJC wucrounuka 20 B, ero BHyTrpenHe comnpotuienne 0,5 Owm. Buemnee
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compoTtuBiieHUE B 4 pa3a Oosbiie BHyTpeHHero. Cuina Toka B nenu pasHa (YK-1, I[1K-9)
a) 50 A 0)4 A B) 25 Ar) 8 A.

9 IlpoBonHuk quHOM 20 ¢M ¢ TOKOM 5 A pacnoJiokKEH B OJHOPOJHOM MATHUTHOM TI0JIE
¢ uaaykuuen 50 mTn, neprneHAuKYJIIpHO MarHUTHBIM JUHUSIM. [lepemernaromias ero
cuna Amrmepa coBepmiaer padory Smlx. Moayns nepemMenieHus MpoBOJHUKA PaBeH
(YK-1, [IK-9):

a)0,lmm 6)0,Im B)lcm 1)10M

10. I[To AByM TOpPU3OHTANIBHO PACIOJOKEHHBIM MapalIeIbHbIM MPOBOJHUKAM TEKYT
OJIMHAKOBBIE TOKM. B TOuke M, pacrnonoKeHHOM MEXAY HHUMM BEKTOP HHIYKLHH
PE3YABTUPYIOLIETO MArHUTHOTO 1oJist HarnpasiieH (YK-1):

—& a) BBepx 0) BHU3 B) paBeH 0 T) BmpaBo

11. DnekTpoH BiETa€T B MAarHUTHOE IMOJE MEXAY ABYMs IIOJKOCAMM MArHMTa,
NEPIEHINKYJIAPHO JIMHUSM MAarHUTHOTO TIOJISl, BEKTOP €ro CKOPOCTHM HAIpAaBJIEH 32
4epTeX, Ky/1a HampaBieHa aeicTByronias Ha Hero cuia Jlopenna (YK-1, I1K-9)?

¢
e
a) BBEpX 0) BHU3 B) BJICBO T) BIPABO

12. Kak Ha3pIBaeTcsi JABM)XEHHE, MPU KOTOPOM TpPACKTOpUsl  JBWXKEHHUS Tela
MOBTOPSIETCA Yepe3 OJIMHAKOBBIE TPOMEXYTKH BpeMeHH (YK-1)?

A) nocrynarensHoe; b) Bonna; B) cBoOonHoe manenue; ') BeuHOE IBHIKEHHUE

J) Mmexannuyeckue KojaeOaHusl.

13. IIpu cBOOOIHBIX KOJIEOAHMSIX IIAp Ha HUTH MPOXOJUT IMyTh OT JIEBOTO KpailHEro
TIOJIOKEHUS IO TIoJIokeHusT paBHOBecus 3a 0,2 c¢. KakoB nmepuon konebanuii mapa (VK-
1, [IK-9)?

A)0,2c. b)04c. B)0,8c I)2,5c. H)S5c.

14. Teno coBepiaeT KonedaHus BoJib ocu OX, 3aBUCUMOCTh KOOPAMHATHI OT BPEMEHH

W,y

) . T T
BEIpakaeTrcs gopmynon: X = 4 sin (EHEJ (m). UeMy paBHa HUKJIWYECKash 4acTOTa

konebanwnii (YK-1, I1K-9)?

15. Kongencatop KoneOaTeNbHOTO KOHTypa 3apshKEH TakK, YTO 3apsii Ha OJHOU H3
0oOKJIaZIOK KOHAEHCATOpa COCTaBiseT +q . Yepe3 Kakoe MUHUMAIbHOE BpeMs IOCIe
3aMbIKaHUsl KOHJEHCATOpa Ha KaTyIIKy 3apsii Ha TOM ke OOKIaaKke KOHJeHcaTopa
CTaHeT paBHBIM — (, €CITU Mepro cBOOOAHBIX Konebanuii B koHType T (YK-1, I1K-9)?

A) T/2; b) 2T; B)T; ') T/4;

16. Tlo rpaduky 3aBHCHMOCTH CHJIBI TOKa, i Aa Puc. 1
NPOTEKAIOIEro IO KaTyIIKe KO0JIeOaTeIbHOTO % 1

KOHTYpa, OT BPEMEHHU OIPEICIIUTE AMILIUTYIY P I\U#}/{ >
CHJIBI TOKa, IICPUOA M YacTOTy KoJicOaHHMH am 2 4 L
(cmotpu pucynok 1) (YVK-1, T1IK-9).

A) 0,02 A;2c; 0,5T. B) 0,02 A; 2:10* ¢; 50001 1.

B) 0,02 A; 4-10%¢; 2500I'u. I 0,04 A; 4-10* I'; 2500 c.

17. 3apsg Ha 1UIacTMHAX KOHJIEHCATopa KOJe0aTeIbHOTO KOHTypa M3MEHSETCS C
TEYeHHEM BpeMeHM N0 3akoHy q= 107cosl0*nt. Kakoe ypaBHeHME BBHIpaXKaeT
3aBUCUMOCTH CHJIbl TOKa OT Bpemenu (YK-1, I1K-9)?
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A) i=0,1ncos10*nt; B)i=-0,1msin10%rt; B)i=-0,1cos10%*xnt; TI')i=10mcosl0*nt.

18. ITlepuon kosebaHuil B KoJieOATEIHLHOM KOHTYpPE, COCTOSAILIEM M3 KOHAEHcaTopa
émMkocThio 100MK® 1 kaTymku HHAYKTUBHOCTBIO 10 HI'H, paBen (YK-1, I1K-9):

A) 107 ¢; b) 6,28-107 ¢; B)10°¢; T)6,28-10°c.

19. Ilokazarens npenomieHus ceeta — 310 (YK-1, I1K-9)

a)%, 0) cV B)%/ 1“)%/2

20. IIpu npenoMiIeHUH CBETA HA TPAHULIE pa3Jieia Cpeibl ONTHUYECKHU 0oJiee MIIOTHOM COo
cpenoit ontuuecku MeHee miotHoi (YK-1)

A) yrous npeaoMiIeHUsI MeHbIIE yIia najgenus; b) yron npenomieHus Oosblue yria
NaJICHUS;

B) yron npenominienus paBeH yriay nageHus; I') mpeiromMseHus cBeta He OyaeT

21. ®opmyna Tonkoit nuH3bI (rae F — pokycHoe paccrosinue, D — ontudeckas cuia)
(YK-1)

1

A) l+—:D 6) l+1 1 1 1 1 li
a b a

—=— B) —+—=F T) —+—=
F b a b a b D

22. N3obpaxxkennem Touku A Oyaet Touka (YK-1, I1K-9)

A °2T L
1

A)l 6)2 B3 r)4
23. Nudpaxuus Openens —s1o (YK-1)
A) nudpaxuus HemapamieabHbIX MYyYKOB CBETA;
b) nudpakuus napamienbHbIX MyYKOB CBETA;
B) Audpakius cBETOBBIX TyYKOB J1I000H (HOpPMBI;
') iudpakums Ha AUPPAKITMOHHON pEIIeTKE
24. I1pu HaIOXKEHUU KOTEPEHTHBIX BOJH pe3yJIbTUPYIONIasi MHTEHCUBHOCTH (YK-1)

A) I=1+1,+21,1,cosAp 0) I=( +1,) cosAgp
B) I=1+1,+211, cosAgp r) I=(1,-1,) cosAp

25. CBetoBbI€ BOJIHBI MOTYT pacnpocTtpansaThes (YK-1)

A) TonbKO B razax; b) Tonbko B razax u »KUAKOCTSX;

B) B mo0bIX mpo3pavHbIX cpenax u Bakyyme [') 00si3aTenbHO HATMYUE YIPyTron
Cpelbl

7.2 MeToanuecKkue MaTepHuaJibl, ONpeaesonue Nnpoueaypbl OeHUBAHUS 3HAHWUH,
YMEHHM, HABBIKOB M (MJIM) ONbITA AeATEJIbHOCTH, XaPAKTEPHU3YIOLIUX ITANbI
(popmupoBaHus KoOMIIeTEeHIUM

HOpHI[OK IIPOBCACHUSA HpOMC)KYTO‘IHOﬁ arTeCTalnu 06yqa}0m1/1xc51 aKaJcMHH, a
TAaKKC KPUTCPpHUHU  OLCHKHU 3HAHUU o6yqa101unxc;1 YCTAHOBJICHBI  JIOKAJIbHBIMH
HOPMATUBHBIMH aKTaMH aKaACMHH, PETIIaMCHTHUPYIOINIMMHU IIPOBCACHUC TCKYLICTO
KOHTPOJIA YCIIEBACMOCTH U HpOMC}KYTO‘IHOI‘/’I arTeCTannu 06yqa}0m1/1xc;l.
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8. VAEBHO-METOINYECKOE OBECIIEYEHUE JUCIHUATIJIMHBI 1
MEPEYEHB PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHHUKAIIMOHHOM CETU «MAHTEPHET», HEOBXOJUMBIX
JUISI OCBOEHMSI TUCHUATIIMHBI

a) OCHOBHAsI TUTepaTypa

1. Tpodbumora, T.M. Kypc ¢usuku: yue6HOoe mnocodue s ByzoB / T.H.
Tpodumosna. — 18-e uzn., crep. — M.: Akanemus, 2010. - 560 c.

2. Tpodumona, T.U. Kypc duszuku. 3agaun u permeHus: yaeOHoe mocodue s
crynentoB By30B / T.U. Tpodumosa, A.B. ®upcos. — 3-e u3x., crep. — M.: Axanemus,
2010. — 592c.

0) JOTOJIHUTEIbHAS JTUTEpaTypa

3. [MamkoBa, T. B. ®usuka. [Ipaktukym : yue6Hoe mocoome / T. B. Ilamxona,

J.I'. CuerupeB, M.I. Ecuna. — HpanoBo: ®I'BOY BO WBaHOBckasg mnoxapHo-
cnacarenpHag akagemus ' T1IC MYC I'TIC MYC Poccun, 2019. — 114 c.

4. TlamkoBa, T.B. ®usuka. Yactp I. Mexanuka. MonekynspHas ¢u3uka.
Tepmoaunamuka: ydeOHoe mocodue / T.B. Ilamkoa, M.I'. Ecuna, E.A. IllBapes,
WBanoBo/ - VBanoBo: MBaHoBckas moxapHo-cmacarenbHas akagemus [TIC MUC
Poccun, 2022. — 131 c.

5. ®wusuka. Yacte II. DnekTpuuecTBO M Mar"HeTusMm: ydeOHoe mocooue /
A.A. Kpacnos, T.B. ITamkoBa, K.B. CemenoBa, A.H. IlerpoB — IBaHOBO: IBaHOBCKas
noxapHo-crnacarenbHas akagemus ['TIC MUC Poccun, 2022. — 138 c.

6. ®ponosa, T.B. dusuueckre OCHOBHI MeXaHUKH. MojekynspHas (u3HKa U
TepMoauHamuka. JlabopatopHblii mpakTukym o ¢usuke. Yacte 1: Meroanueckue
yKazaHus 1o auciuiuimHe "dusuka" s kypcantoB u ciymateneid / T.B. ®posoga,
A.A. PazymoB, H.A. KponoroBa, E.C. TutoBa MBanoso: MU I'TIC MUC Poccuwu,
2008. -47 c.

7. ®ponosa, T.B. ['eomeTpudeckas u kBaHTOBasi onTrka. AToMHas (pr3uka. Ou3nka
TBEPIOTO Tena. JlabopaTopHblid MpakTUKYM 10 (u3uke. YacTh 2: METOAUYECKUE YKa3aHUs
no aucturinHe «duszukay s kypcanToB u ciymiareneit / T.B. @ponosa, A.A. Pazymos,
H.A. Kponorosa. UsanoBo: MBU I'TIC MYC Poccun, 2010. -59 c.

B) HOpMAaTHBHAs JTUTEpaATypa
8. ®enepanbublii 3ak0H OT 22.07.08 r. Ne 123-03 «TexHuuyeckuil periameHT o

TpeOOBaHUSAX MOXKapHOM Oe3omacHocTn» (B pemakuuu DegepasbHOro 3aKoHa OT
14.07.2022 r. Ne 276-®3 «O BHeceHuun wusMeHeHUM B DenepanbHbli 3aKOH
«TexHuyeckuid  perjlaMeHT O  TpeOOBaHUSX  MOXKApPHOM  OE30MACHOCTH)
WWW.pravo.gov.ru

r) 0a3bl JaHHBIX, MMOMCKOBBIE CHCTEMBI, JIEKTPOHHO-OMOINOTEUHbIE CHCTEMBbI
(371eKTpOHHBIE OUOTUOTEKH) U PTIEKTPOHHBIE 00Pa30BaATEIbHbBIE PECYPCHI:

9. lludposas cpena MBanoBckoi noxxapHo-cnacarenbHor akagemuu ['TIC MUC
Poccun. — Pesxxum moctyma: http://192.168.32.105/eduserver/

10. DnexTponnas OubnuoTeka akagemuu http://Bibliomchs37.ru.
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11. OBC «tOpaiit».
12. HarmonanbHas 37eKTpOHHAS OMOIMOTEKA.
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9. MATEPUAJ/IBHO-TEXHUYECKOE OBECHHEYEHHUE JUCIHUIIJINHBI,
BKJ/IIOYASA NIEPEYEHD ITIPOTPAMMHOI'O OBECIIEYEHUSA U
NHPOPMALMOHHBIX CIIPABOYHbBIX CUCTEM

1. JIekunoHHBIE 3aHATHSL:

— KOMIUIEKT 3JIEKTPOHHBIX MPE3eHTALIU/CIIaii10B;

— ayJQuTOpHUs, OCHAIIEHHAs MPE3CHTAIMOHHON TEXHUKON (TPOEKTOp, 3KpaH,
KOMIBIOTEP/HOYTOYK)

2. IlpakTrueckue u 1abopaTOpHbIC 3aHATHUSA:

JlaGoparopus ¢pusuku (aya.3310)

— TIK (monuTop AOC 23,6, cucteMusbIii 610K) —1 mmT.;

— npoekTop Optoma ZW 212ST ¢ skpanom — 1 mit.;

— JIOCKa HacTeHHas Stu-aneMeHTHas JAM 53M — 1 it

— CTOJI NUCHbMEHHBIN — 17 mT.;

— Ct0n nabopaTopHbIii -4 1IT.;

— ctyn — 33 wr.;

— TUTaHIIETHBIN KoMIbioTep Samsung Galaxy Tab 2 GT-P3110 - 1 mwr.;

— VYcranoska nabopatopHas «MastHuk O6epbekay - 1miT.;

— VYcranoBka naboparopHas «MammHa ATByga» - 11mt.;

— YcranoBka ®OIIT 1-12 nnsa onpexneneHuss MOJAEKYJISIPHON MacChl U TJIOTHOCTH

ra3a MeTOJ0OM OTKAuKH; - 11IT.

— VYcraHOBKa I U3yYEHHS TEMIIEPATYPHOI 3aBUCUMOCTH AJIEKTPOIPOBOIHOCTH

METaJUIOB U MOJIYIIPOBOJIHUKOB- 11IT.;

— Monyns «MccnenoBanue BEIHYKIEHHBIX KoJaeOaHuiy - 1mit.;

— VYcTraHoBKa JJ1s1 U3y4€HUS 3BYKOBBIX BOJIH- 11IT.;

— VYcTraHoBKa 115 U3y4Y€HHUs 3aKOHOB F€OMETPUUECKOMN ONTUKHU U AU PAKIIUU

napajuieJIbHbIX Jy4el cBeTa (MOJyHIpOBOJHUKOBBIN Ja3ep ¢ JJIMHOW BOJHBI
650 HM, HanpaBIAOIIas, HA0Op peiiTepoB, Mpu3Ma, Habop JUH3, OOBEKT
MCCJIETOBAHMUS - BE CETKH C Pa3IMYHBIM pa3MepoM sueekK, TU(PpaKIIMOHHbIE
pemieTku ¢ N IITPUXOB HA MM, SKpaH JJIsl HAOIIOACHHS C MATHUTAMU J1JIs1
KperuieHus: Oymaru) - 11ir.

3. IIpouee:

— pabouee MecTO NpenojaBaTesisi, OCHAIIEHHOE KOMIIBIOTEPOM C JIOCTYIOM B
WHTepHEeT, MIIaHIIETHBIM KOMIIBIOTEPOM;

— MOMEIICHUS JJIs CaMOCTOSATENbHOM paboOThl O0y4aroUIMXCs, OCHAIICHHBIE
KOMIBIOTEPAMH C JOCTYNIOM B JOKAJIbHYIO C€Th, MpeIHAa3HAYCHHBIMU JJIsI pabOTHl B
AIIEKTPOHHOM  HMH(OpMalMOHHO-00pa3zoBaTenbHON cpene — «lludpoBas cpena
HNBaHoBCKOM MOYKapHO-CIacaTeIbHON aKaJeMHUUN I'TIC MUC Poccunm»
(http://192.168.32.105).

4. TIporpamMmmHOe obecrieueHrne U HHGHOPMAITMOHHbBIE CITPABOYHBIE CUCTEMBI:

— omnepanuonHas cuctema « Windows 10 Home academic (Open Value)y;

— omneparmonHas cucrema «Windows 10 Professional upgrade academic (Open
Value)»;
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— maxket odpucHbix mporpamm «Office Standart 2019 academic (Open Value)y;

— omeparmoHHas cucrema «Anbt ObpazoBanue 9y,

— mporpaMmHas cuctema BuaeokoHpepenics3u « TrueConf Servery;

— MHOTOYpOBHEBasi aBTOMAaTHU3WPOBAHHAs CHCTEMa OOy4YeHUs, KOHTPOJIS U
aHaiM3a YpPOBHA TEOPETUYECKHX 3HAHUM oO0ydalwmuxcsi B 00pa3oBaTENbHBIX
yupexJieHusX Beiciiero oopasoBanus cucteMbl MUC Poccun «FireTesty;

— cucTeMa IUCTaHIMOHHOTO oOyueHus «IIpometeity;

— CcHpaBOYHO-TIpaBoBas cucrema «['apant».
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Jluct peructpauny U3MEHEHUN B pabOUuyio MporpaMMmy o AUCHUIUIHHE «Du3nka

Ne m3me-
HEHHI

Howmepa nuctos

3aMCHCH
HBIX

HOBBIX

AHHYJIUP
OBaHHBIX

OcHoBaHune JIIS1 BHECEHUST I3MEHEHUI

Tloanuce

Pacumdposka
MO/INCH

Jara
BHECCHHS
M3MCHEHHUS

Jara
BBCJICHUS
HU3MEHEH
ust
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