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Pabouas nporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- Depnepa’dbHbIM TOCYJApCTBEHHBIM  00pa30oBaTeNbHBIM  CTAaHJAPTOM IO
HanpasneHuto mnoarotoBku 21.03.01 «HedterazoBoe npeno» W ypoOBHIO BBICIIETO
oOpa3oBaHus OakajaBpuaT, YTBEPKICHHbIM MpUKa3oM MUHHUCTEpCTBa 00pa30BaHUs U
Hayku Poccuiickoit @eneparuu Ne 96 ot 09 pespais 2018 rona, 3aperucTpupoBaHHbIN B
Mumnrocte 02 maprta 2018 roaa, per. Homep 50225 (nanee — ®I'OC BO);

- Y4eOHBIM IJIaHOM (OYHOM M OYHO-3a04HOU (hopM OOydUEHHsI) 10 HAIPABJICHUIO
noarotoBku 21.03.01 «Hedrerazoroe neno».

Pabouas nporpamMma AMCHUILIMHBI BKIIOYAET B ¢€0s1 OLIEHOYHBIE MAaTEepHAJIbl IS
IIPOBEJICHUs TEKYIEro KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOYHOM aTTECTAlMU IIO
qucuumiuHe (1.8 @OHJ OLIEHOYHBIX CPEICTB JJIsl MPOBEACHUS TEKYILEro KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOM aTTECTALMHU 10 UTOraM OCBOCHHMSI TUCLIUTIIINHBI)

Astop: Kopxasuna Haranps BaneppeBHA, KaHIMIAT INEAATOTHYECKUX HAVK,
JIOLEHT Kadeapbl TPDAHCHOPTHO-IYHEPTETHYECKUX CUCTEM

(vkazamo PHO, yuenyio cmenens, yuenoe 36anue unu OOIHCHOCMb)

ITporpamma ono0peHa Ha 3aceqaHuy Kadeapbl TPAHCIIOPTHO-YHEPTETHYECKUX
cucteM (poTokoii No 08 ot 12.04.2025 1.)




1. IlepeyeHb NMIaHUPYEeMbIX Pe3yJbTATOB O0y4YeHUS IO JUCHUILIMHE,
COOTHECEHHBIX C IVIAHMPYEMbIMHU Pe3yJIbTATAMHU OCBOCHUSI 00Pa30BaTEIbLHOI
nporpammsbl (Llesin ocBoOeHUs TUCUHMIIIIMHBI)

1.1. Ilenamu oceoenusn oucuunaunovt « Du3uka) a61a0mMcA:

dbopMupoBaHUe y CTYyICHTOB COBPEMEHHOI'0 €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUSI,
OCBOCHHE HMMH COBPEMEHHOTO CTWIS (PU3UUECKOTO MBIILJICHUS; MPUOOPETEHNE HaBBIKOB
AKCTIEPUMEHTAILHOIO HCCIIEOBaHUS (PU3MYECKUX SBJICHUH U MPOIECCOB, H3yUYCHUE
TEOPETUYECKUX METOJIOB aHaliu3a (PU3MYECKUX SBICHHUM, oOydeHue TpaMOTHOMY
MPUMEHEHUIO TIOJIOKEHUM (yHAaAMEHTAIbHOW (U3MKU K HAyYHOMY aHalM3y CHUTYyallui, C
KOTOPBIMU TIPUXOJUTCS CTAJIKUBATHCS OyaymieMmy OakanaBpy B CBOeH MpodeccHoHambHON
JEATEIIbHOCTH.

OcHoenbiMu 3a0ayamy 119 JOCTUAKEHUS IOCTABICHHOMN LEH SBIISIOTCSA:

M3y4YCHUE OCHOBHBIX (DU3UYECKUX SIBIICHUMN; OBIajeHUE (yHIaMEHTATHHBIMH
MOHATUSIMHU, 3aKOHAMH W TEOPUSIMH KJIACCHYECKOM W COBPEMEHHOW (PU3MKH, a TaKKe
MeToaMu (PU3UYECKOTO MCCIIECIOBAHUS; OBIAJCHUE MPUEMAMHU U METOJAaMU PEIICHUs
KOHKPETHBIX 3a/lay U3 Pa3ju4HbIX oOnacTeil (pU3MKH; O3HAKOMIICHHE C COBPEMEHHOM
HAay4YyHOW ammapaTypol, (GopMHpOBaHME HABBIKOB TMPOBEIAEHUS (PU3UUECKOTO
AKCTIIEPUMEHTA, YMEHHUE BBIJICTUTh KOHKPETHOE (PU3UUECKOE COICPKaHKUE B IPUKIIATHBIX
3a/1auax Oyayuie JesTeIbHOCTH.

1.2. Obnacmu npogeccuonanvnoit Oeamenvhocmu u (unu) cgepol
npogeccuonanbHoIl deameabHOCMU, B KOTOPBIX BBITYCKHUKH, OCBOUBIIIAE TPOTPAMMY,
MOTYT OCYIIECTBIATH TPO(HECCHOHATBHYIO e TEIHHOCTD:

19 Jobwiua, nepepabomxa, mpancnopmuposka uegpmu u 2aza (B cdepax:
oOecrieyeHusl BBITIOTHEHUSI PabOT MO TUArHOCTHUKE, TEXHHUYECKOMY OOCITYKHUBaHUIO,
PEMOHTY H JKCIUTyaTanuu HedTera3oBOTO OOOpYIOBaHHWS; BBINIOJHEHUS PAOOT TIO
IMPOEKTUPOBAHHIO, KOHTPOJIIO O€30MaCHOCTH W YIPABJICHHUIO padOTaMu npu OypeHHH
CKBOKWH, OpraHU3alMh pabOT MO TCOHABUTAIIMOHHOMY COIMPOBOXKICHUIO OypeHUs
HE(TSHBIX U TA30BBIX CKBAXMH, PEMOHTY U BOCCTAHOBIICHUIO CKBaYKWH; OTIEPATHBHOTO
COMPOBOXKJICHUS TEXHOJOTHYECKOro Tporecca 1a00baM HeTH, Traza W Tra30BOTO
KOHJICHCATa; OpraHU3alMK BEACHUS TEXHOJIOTHYCCKUX MTPOIIECCOB U BBHITTOJIHCHHS pabOT
M0 JKCIUTyaTallud OOOpYAOBAaHMS IOJ3€MHOIO XPAaHEHMsI rasa; TEeXHOJOTHUYECKOIO
COMPOBOXKJICHUS ~ TMOTOKOB  YIJIEBOJAOPOJHOTO  CBIpbSI UM PEKUMOB  pabOTHI
TEXHOJIOTUYECKUX 00bEKTOB HETEra30BOM OTPACIIH; BHIMOJHEHUSI KOMILIEKCA padoT 1Mo
r€0JIOTO-MIPOMBICIIOBBIM ~ MICCIICJIOBAHUSIM CKBOXHH TOJ3EMHBIX XPAHWIWI Ta3a;
oOecriedyeHusT KOHTPOJS M  TEXHUYECKOTO OOCTY>KMBAaHHS JIMHEWHOW dYacTu
MarucTpajlbHBIX  Ta30MpPOBOJIOB;  BBIMOJHEHUS  pabOT MO  IKCIUTyaTalluu
ra30TPaHCIIOPTHOIO 000pyIOBAHUS; obecrieueHus IKCIUTyaTaIiu
ra3opacnpefeIUTeIbHBIX ~ CTAaHIWWA,  OpraHW3aluu  paboT 1O  JUArHOCTHKE
ra3oTpaHCIIOPTHOTO 00OpYJ0BaHUSI; Pa3paOOTKU TEXHUYECKOW M TEXHOJIOTMYecKou 4
JIOKYMEHTAITUU TIPU BBITIOJHEHUN aBapUHHO-BOCCTAHOBUTEIIBHBIX U PEMOHTHBIX PabOT
Ha 00BEKTaX Ia30BOM OTPACIIN; OPTaHU3aIMH PadOT I10 3aIUTE OT KOPPO3UH BHYTPEHHUX
MIOBEPXHOCTEH 00O0py0oBaHUs HEe(TEra3oBOro KOMILIEKCA; 3KCIUTyaTallud OOBEKTOB
npuema, XpaHeHHUs! U OTTPY3KU He(TU U He(PTENPOTYKTOB).



BbIyCKHUKH MOTYT OCYIIECTBIIATh NPO(ECCHOHATBHYIO JESTENbHOCTD B IPYTUX
o0nacTsax MpOoPECCHOHAIBHON JAesTeNbHOCTH W (uiu) cdepax mpodeccrnoHaTbHOU
JeSITEIbHOCTH TIPU YCIOBHUHM COOTBETCTBUSI YPOBHSI HMX OOpa3oOBaHUSI M IMOJyYEHHBIX
KOMIIETEHLIUIA TPEOOBAHMIM K KBAIM(PUKALUKA PAOOTHHUKA.

1.3. K ocHogHbIM 3a0auam u3yyeHus OUCUUNIUHBI OTHOCUTCS TOATOTOBKA
OoOy4Yaromuxcss K  BBIIIOJHEHUIO  TPYIOBbIX  (QYHKIMHA B  COOTBETCTBUU  C

HpO(beCCI/IOHaJIBHLIMI/I CTaHdapTaMu.

HaumenoBanue
npogdeccuoHAIbHBIX
cranaapros (I1C)

Kon, nHammMeHoBaHHe U
YPOBeHb KBATU(PUKALNHU
OT®, na xoropsie
OPHEHTHPOBAHA IMCUMILINHA

Koa n HaumeHnoBanue
TPYAOBBIX (PYHKLMH, HA
KOTOpbI¢ OPHEHTHPOBAHA
AUCUMILIMHA

19.022

IIpodeccuonanpHblil cTaHAAPT
«Cnenuanuct 1o  Mpuemy,
XPaHEHHUIO U OTrpy3Ke HepTH U

A

DKCIutyaTanus 00BEKTOB
[preMa, XpaHeHHUs U OTIPYy3KH
HePTH U HEPTEPOAYKTOB

A/01.6
[Ipon3BoacTBEHHO-
XO034HCTBEHHOE oOecrieueHne
TEXHOJIOTUYECKUX TPOLECCOB
npuemMa, XpaHeHHUs: U OTTPY3KH
HeTH U HE(PTENPOTYKTOB

A/02.6
Benenue TexHomornyeckux
IIPOLIECCOB NPUEMaA, XPAaHEHUS U
OTrpy3Ku He(TH U

ra3opacnpe/eTuTeIbHBIX
CTAHIAHM, OTAEIBLHO CTOSIIMX
ra3operyIsTOPHBIX  MYHKTOB,

crosmmx ['PII, y31moB yuera n
penyuMpOBaHUs ra3a

HEPTETPOIYKTOB
HEPTETIPOTYKTOBY, ¢renpory
YTBEPKIACHHBIN IPUKA30M B/OL6
MunucTepcTBa Tpyaa u )
9 Opranuzanus AMarHoCTUKH
colMaIbHON 3aIUTHI
N 00BEKTOB NpHUeMa, XpaHeHHsI U
Poccuiickoit @eneparuu ot 19 OTIPY3KH HE(TCTIPOMTYKTOB
mapta 2015 1. Ne 172n Py posy
3apeTUCTPUPOBAH
(3aperucTpup B/02.6
MuHucTepcTBOM ocTHIuu | B .
N Boinonnenue meponpustuil o
Poccuiickoit ®enepanun 01 | Korrposb TEXHUYECKOT O
MIPOJUICHUIO CPOKA CITYKOBI
anpens 2015 I., | COCTOSIHUSA o0opy1oBaHus
. 00opyI0BaHUs 0OBEKTOB
peructpanroHHbIi Ne 36688 ) | 00BEKTOB MpreMa, XpaHEHHS U
npuemMa, XpaHeHHs U OTIPY3KH
OTIPY3KH HeTH u
He(TH 1 HepTEPOAYKTOB
He(TEeNpPOAYKTOB
B/03.6
ATtTecTanusi 0ObEKTOB IIPHEMA,
XpaHeHUs ¥ OTrpy3KU He(PTU U
HEPTENPOIYKTOB
19.029 B/01.6
[IpodeccnonanbHBId CTaHAAPT B ObecneueHune padOThHI
«Crienuanuct o TEXHOJIOTUIECKOTO
Obecnieuenne 3KCIUTyaTalluu
JKCIUTyaTaluu obopynoBanus ' PC, otaensHO
TEXHOJIOTUIECKOTO
TEXHOJIOTHYECKOI0 crosimmx ['PII, y3oB ydera u
obopynoBanusi 'PC, otaensHo
o0opyaoBaHus penyupoBaHus ra3a B

3a/1aHHOM TE€XHOJIOTMYECKOM
pexuMe




HanmenoBanmue
npogdeccuoHaAIbHBIX
cranaapros (IIC)

Koa, HamMeHoOBaHHE U
YPOBeHb KBAJTU(PUKATMHU
OT®, na xoTopsbie
OPHEHTHPOBAHA TMCIHUILIHHA

Koa n nHaumeHoBaHue
TPYAOBBIX (PYHKIM, HA
KOTOpPbIe OPUEHTHPOBAHA
AUCHUILINHA

y3JI0B y4eTa U pelylupOBaHUs
rasa, YTBEPKICHHBIN
MIPUKA30M MuHnucrepcTBa
TpyJAa U COUHUAIBHON 3alUThI
P® or 9 asrycra 2022 r.
N 476H (3aperucTpupoBaHO B
Munrocte PO 9 centsaops 2022
r., peructparmonssiii N 70021)

B/02.6
OOecnieueHue BBITIOTHEHUS
paboT 1o TEXHUYECKOMY
00CITy>)KUBAaHHIO U PEMOHTY
(manee - TOuP),
JTMAarHOCTHYECKOMY
obcnenoBanuto (naiee - J10)
TEXHOJIOTUIECKOTO
obopymoBanus I PC, otnensHO
crosiux ['PI1, y31m0B yyera u
penynupoBaHus ra3a

B/03.6
Benenue nokymMeHTaluy o
conpoBoxaeHuto TOuP, 10
TEXHOJIOTMYECKOI0
obopymosanus ' PC, otnensHO
crosawmux [ PII, y3moB yuyera u
peayLupoBaHus ra3a

B/04.6
[ToaroroBka npenoKeHuu 1o
NOBBIIIEHUIO 3 PekTrBHOCTH

3KCIUTyaTaluu
TEXHOJIOTHYSCKOI'O
obopynoBanus ' PC, otaensHO
crosmmx ['PII, y310B ydera u
peayLHpOBaHuUs raza

C

Opranu3zanuoHHO-
TEXHUYECKOE COIMPOBOXKICHUE
OKCILTyaTaluun
TEXHOJIOTHYECKOTO
obopymnoBanusi ' PC, otaensHO
crosimux ['PII, y3moB yuera u
peayuupoBaHus rasa

C/01.6
KoHTposb BbIOTHEHUS
IIPOU3BOJICTBEHHBIX
MoKa3areJie nopas3acieHus MU
I10 KCIUTyaTaluu
TEXHOJIOTMYECKOI0
obopynoBanus ' PC, otaensHO
crosimmx ['PII, y310B ydera u
penyLuupoBaHus ra3a

C/02.6
Opranu3annoHHO-TEXHUIECKOE
obecrieuenue TOuP, /10
TEXHOJIOTMYECKOTO
obopynoBanus ' PC, otaensHO
crosimmx ['PII, y310B yuera u
peIylUpOBaHUs ra3a

C/03.6




Konx n HaumeHnoBanme
TPYAOBBIX (PYHKIM, HA
KOTOpPbIe OPUEHTHPOBAHA
AUCHUILINHA
Pa3paboTka u BHeApeHue

Koa, HamMeHoOBaHHE U
YPOBeHb KBAJTU(PUKATMHU
OT®, na xoTopsbie
OPHEHTHPOBAHA TMCIHUILIHHA

HanmenoBanmue
npogdeccuoHaAIbHBIX
cranaapros (IIC)

MPEJI0KEHUH 110
3P PeKTHBHOMY U

MCPCIICKTHUBHOMY PAa3BUTHUIO

IKCIUTyaTaluu
TEXHOJIOTHYECKOI0

obopymoBanus I PC, otnensHO
crosiux ['PI1, y31m0B yyera u

peayLMpOBaHUS raza

1.4. Komnerenuuun od0yuyamwmerocs, ¢popmupyemMbie B pe3yJibTaTe OCBOCHUA

JTUCIHHUTIIIUHBI
HanmenoBanmue Kox n HaumeHnoBanme
Kon n Ilepeuenn
KATeropumn HHIMKATOPA
HAHMEHOBaHUe ILUIAHUPYEeMBbIX
(rpynmsbi) . JAOCTHIKEHM S
. KOMIIeTeHII U pe3yJIbTaToB 00y4eHHs
KOMIeTEeHIUI KOMIETEeHI[HI
Ha YpOBHe 3HAHULL:
3HATh TEXHHUKY
0e30MacHOCTH npu
IPOBEIICHUH
JKCIIEPUMEHTOB
OIK-1.1 P .
TEOPETUYECKHE  OCHOBBI
3HaTh TPUHIUTHATHHBIE
buznku;
0COOCHROCTH Ha yPOGHE YMEHU:
OIIK-1. MOJIETTUPOBaHUS P J
YMETh aHAU3UPOBATh
CrocobeH  pemiath | MaTeMaTHYECKHX,
NIEPBUYHBIC  PE3YJIbTATHI
3a/1a4w, (buznuecKkux u
JKCIIEPUMEHTOB;  JeNaTh
OTHOCSIIHNECS K | XHMHUYECKHX MpPOLECCOB,
. pacuersl 1o (opmynam,
npoeCCUOHATIBHON | IpelHa3HAueHHbIE IS
CTPOUTH TpapuKu;
[Tpumenenue NEeSITeTTbHOCTH, KOHKPETHBIX
HA YPOBHE HABBIKOS.
(yHIaMEHTANBHBIX | MPUMEHSST  METOMBI | TEXHOJIOTMUECKUX BITATETH
3HaHUH MOJIeJIUPOBaHMUS, MIPOLIECCOB, oTaena .
HaBBIKAMU TpaMOTHOU
MaTEeMaTHYECKOTO MIPEAPHUSITHSI
peud, aHaTUTHYEeCKHUM U
aHam3a,
HIOCJIEIOBATEIBHBIM
€CTECTBCHHOHAYYHbBIC
MBILUICHUEM, buzuko-
U OOIIEeHHKEHEPHBIC
MaTeMaTHIECKUM
3HAHUS
anmnapaToM.
HA YpOBHe 3HAHUUL:
OIIK-1.2 P
3HaThb OCHOBHBIC BHJIbI
YmeTh UCIIOJIb30BaTh
SKCTIEPUMEHTOB B 00J1acTH
OCHOBHbIE 3aKOHBI .
MEXaHUKH, MOJICKYJISIPHOMN
JTUCHUIUIUH WHXEHEPHO-
buznku u
MEXaHUYECKOT0 MOJTYJIs,
TEPMOINHAMHUKH,
IEKTPHUYECTBA u




HaumeHnoBaHue Kon u HammeHoBaHuUe
Ko n Ilepeyenn
KATeropumn HHIMKATOpPa
HAMMEHOBaHHe IUIAHUPYEMBbIX
(rpynmbi) N AOCTHIKEHU S
. KOMIeTeHI U pe3yJ1bTaToB 00y4eHust
KOMIIeTeHIU KOMIIEeTeHIIUH
MarHeTu3Ma, OINTUKH U
sIepHON (PU3HKH;
Ha YPOBHEe YMEeHUU:
yMETb JIelaTh pacyeTsl 1o
hopmymam, CTPOHTH
rpaduky;
Ha ypOBHEe HABbIKOG:
BJIQJIETh
HaBbIKaMHU rpaMOTHOM
peuH, aHAIUTUYECKUM H
HOCJIEIOBATEIbHBIM
MBILUICHUEM, buzuko-
MaTeMaTHYECKUM
anmnapaToM.
Ha YPOBHe 3HAHUUL:
3HATh TEXHHUKY
0€30MacHOCTH npu
IPOBEJICHUH
IKCIEPUMEHTOB,
TEOPETUYECKHE  OCHOBBI
OIIK-1.3 ¢buznku;
YmeTh UCIIONIb30BATh | HA YPOBHE YMEHUIL:
OCHOBHBIE 3aKOHBI | YMETh aHAJTN3UPOBAThH
€CTECTBEHHOHAYYHBIX NEPBUYHBIE  PE3YJIbTAThI
JVCLIUTUINH, npaBuia | SKCIIEPUMEHTOB;  JIeaTh
MOCTPOCHUS pacueTsl 1O (opMyiam,
TEXHHYECKUX CXEM U | CTPOUTH rpaduKu
yepTrexei Ha YPOBHEe HABBIKOB:
BJIAJICTh
HaBbIKAMU rpaMOTHOM
peun, aHAJIUTHYECKUM U
noclnea0BaTeIbHBIM
MBIILJICHUEM, ¢bu3HKo-
MaTeMaTHYeCKUM
anmapaToMm.
HA YPOBHE 3HAHUI.
OIIK-1.4 Bragets | 2P
3HATh
OCHOBHBIMH ~ METOJaMH,
OCHOBHBIE BU/IBI
HCIOJIb3YEMBbIMU
SKCTIEPUMEHTOB B 00J1acTH
reoJIoramy, .
MEXaHUKH, MOJICKYJISIPHOMN
HMHTEPIIPETallud JTaHHBIX
¢buznkn u
reou3ngecKux
. TEPMOIMHAMHUKH,
HCCIIeI0OBaHUM,
JNEKTPUUECTBA u
TEXHUKO3KOHOMUYECKOTO
MarHeTu3Ma, OINTUKU U
aHaiu3a, HaBbIKaMU .
AEpHON (PU3NKH;
COCTaBJIEHUSI  paboumx .
Ha YPOBHEe YMEeHUIL:

MPOEKTOB B  COCTaBe
TBOPYECKON KOMAHJIBI,

YMETh JeNaTh PacueThl MO
dhopmynam, CTPOHTH




HaunmenoBanue
KaTeropuu

(rpynmbi)
KOMIIeTeHIN I

Ko n
HAaNMMEHOBAaHHE
KOMITeTeH NI

Kox m nHamMeHOBaHHe
HHANKATOpA
JOCTH KEHHUS

KOMIIETCHIIMH

Ilepeuyenn
IUIAHUPYEMbIX
pe3yibTaToB 00y4eHHs

rpaduKy;

Ha YPOBHE HABLIKOG:
BJIAJICTh

HaBBIKAMU IpaMOTHOMU
peud, aHAIUTHYECKUM U
TIOCJIeIOBATEIBHBIM
MBIIILJICHUEM, buzHKo-
MaTeMaTHYECKUM
anmapaTom.

OIIK-1.5 Bnanets
HaBBIKAMH JIEJI0BOTO
B3aUMOJICHCTBUS Cc
CEpBHCHON cCIyK00H U
OIICHUBATh ux
PEKOMEHJIAlIUUA C YUYETOM
AKCTICPUMEHTAIBHON
paboTsl
TEXHOJIOTHYECKOTO

Ha YpOBHe 3HAHULL:

3HATh TEXHUKY
0e30MacHOCTH npu
IPOBEJCHUU
9KCIIEPUMEHTOB,
TEOPETUYECKHE
busuky;

Ha YPOBHEe YMEeHUU:
YMETh aHaIIM3UPOBATh
NEPBUYHBIE  PE3YJIbTAThI
9KCIIEPUMEHTOB;  JeJIaTh
pacuetbl 10 (opmynam,
CTPOUTH rpapuKu

Ha YPOBHEe HABBIKOS.
BJIQJIETh

HaBbIKaMHU rpaMOTHOM
peud, aHaTUTHYEeCKUM U
10CJIE€0BATEIbHBIM
MBIIUICHUEM, buzuko-
MaTeMaTHYeCKUM
anmnapaToM.

OCHOBBI

Hcnonn3oBanne
HHCTPYMEHTOB U
o0opyIoBaHus

OIIK 4.

Cnioco0eH poBOAUTH
U3MEpEHUS u
HaAOIIOACHU,
0o0pabaThIBaTh u
NPEeCTaBIAT
9KCTIEPUMEHTATbHBIE
JTAaHHBIE

OIIK-4.1
TEXHOJIOTHIO
COIIOCTaBJICHU A
MIPOBEACHUS
IKCIIEPUMEHTOB
CTaHJAPTHOM
o0opya0BaHUU B
nabopaTopun M Ha
MIPOU3BOJICTBE

3HaTh

THUITOBBIX
Ha

HA YPOBHE 3HAHULL:

3HaTh MOPSI/IOK
odopmITeHHS
1a00paTOPHBIX pabor
nocie MIPOBEICHUS
9KCHEPUMEHTOB;

Ha yPOGHE YMEeHUl:

yMeTh TPaMOTHO OTBE€YaTh
Ha BONPOCHI TIPU 3aIIUTE
1abopaTopHBIX padoT;

HA YpOGHe HABLIKOB:
BJIAJIETh

HaBBIKAMU peteHus
MaTeMaTHUYeCKUX 3ajiay C
UCTIOJIb30BaHUEM
pa3sHOOOpa3HbBIX
KOMITBIOTEPHOU
HOJJIEPIKKH;

CpCACTB

MCTOJaMH




HaumeHnoBaHue Kon u HammeHoBaHuUe
Ko n Ilepeyenn
KATeropumn HHIMKATOpPa
HAMMEHOBaHHe IUIAHUPYEMBbIX
(rpynmbi) N AOCTHIKEHU S
. KOMIeTeHI U pe3yJ1bTaToB 00y4eHust
KOMIIeTeHIU KOMIIEeTeHIIUH
KOMITBIOTEPHOTO
MOJICTUPOBAHUS
(bu3nuecKkux SIBICHUU U
MIPOLIECCOB HEPTETa30BOTO
Jena
Ha YpOBHe 3HAHULL:
3HATh TEOpPETHYECKHE
OCHOBbI MaTeMaTHKH U
¢bu3nku; ¢busnveckue
METO/IBI;
Ha YPOBHEe YMEeHUU:
METh HCIIOJIb30BaTh
OIIK-4.2 yvers ZHIGCTB IOIIME  TAKEThI
o0pabaThIBaTh y Y
nporpaMM WIJIHM  SI3BIKOB
pe3yIbTaThI Hay4YHO-
. NpOTPaMMHUPOBAHUS  JIJISt
UCCIIeI0BATENICKON
KOMIBIOTEPHOTO
NeSITeTbHOCTH,
MOJICITUPOBAHHS

UCTONB3Yysl CTaHIapTHOE
o0opyaoBaHue, MpruOOpPbI
U MaTepuabl

HedTera3oBoro jaena

Ha YPOBHEe HABBIKOS.
BJIQJIETh

METOIaMH
KOMIIBIOTEPHOTO
MOJICTTUPOBAHUS
(u3nyecKkux SIBICHUUH U
IpOIIECCOB HEPTEra30BOTO
Jena

OIIK-4.3
TEXHHUKOM
SKCIEPUMEHTHUPOBAHUS C
HCIIOIL30BaHUEM
MaKEeTOB MPOTrpaMM

Bnanets

HA YpOBHe 3HAHUIL:
3HATh
MaTeMaTUYECKOrO
POrpaMMHUPOBAHUS c
HCII0JIb30BAHUEM
uHGOPMAITMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOT UM
HeTera30Boro jAeia

Ha YPOBHEe YMEeHUIL:

YMETh HCIIOJIE30BAaTh
CYLIECTBYIOIIUE  TaKEThI
nporpaMM WM SI3BIKOB
IpOrpaMMUpPOBaHUS IS
KOMIIBIOTEPHOTO
MOJICTUPOBAHUS
HeTera30Boro jAeina

Ha YPOBHE HABBIKOB:
BJIAACTD

METOdaMH
KOMIIBIOTEPHOTO
MOJICTUPOBAHUS

MCTOBI




HaumenoBanmue KO)_I M HAUMEHOBAHHE

Kon n Ilepeuyenn
KATeropumn HHIMKATOpPa
HauMeHOBaHMe IUIAHMPYeMBbIX
(rpynmbi) N JOCTHKEHU S
. KOMIIeTeHII Ui pe3yJIbTaTOB 00y4eHHs
KOMIIeTeHIU KOMIIEeTeHIIUH

bu3nYeCcKuX SBICHUUA U
IPOIIECCOB HEPTEra30BoOro
nena

2. Mecto nucuuninnbl B ctpykrype OITOII

Huctumummaa b1.JI(M).b.13  «®wu3uka» peanmsyercs B pamMKax oOs3aTeIbHOU
yactu broka 1 «/lucrunnunel (Moaysist)» mporpaMmbl OakanaBpuaTta.

JlucuuiuinHa mpenofaeTcss 00y4arolmuMes M0 OYHOW M OYHO-3a04YHOM (popme
oOyudenust — B 1 u 2-M ceMecTpax.

Huciumvaa «®us3uka»  SABISETCA HAYaJbHBIM  3TanioM  (OPMUPOBAHUS
komnereHuid OIIK-1 u OIIK-4 B npouecce ocBoenus OITOII.

HuciumHa «®u3uKa» OCHOBBIBAETCS Ha 3HAHUSX, YMEHUSX U HaBBIKAX,
NPUOOPETEHHBIX MTPU U3YUYEHUU TUCIUIUINH: MaTeMaTHKa, U ABJISIETCS IPEAIECTBYIOMEH
JUIS. MU3YyYEHHS] JUCLUMIUIMH: TEOPETHUYECKash MEXaHWKa, CONPOTHBJIECHUE MAaTEpHAJIOB,
METPOJIOTHSI, CTaHJIApTU3alMs U CcepTUUKALUSA, SJICKTPOTEXHHKA U DJIEKTPOHUKA,
TEIUIOTEXHUKA, y4eOHas NpaKThKa (03HAKOMHTEJbHAs MPaKTUKa), TOCyJapCTBEHHAas
UTOrOBasl aTTEeCTalMs: MOArOTOBKAa K CJadye M cJada rOoCyIapCTBEHHOI'O 3K3aMEHa,
roCyJapCTBEHHAs] UTOrOBAasl aTTECTAlMs: MOJArOTOBKA K MPOLEAYyPE 3aLUThI U 3alIUTa
BBIMTYCKHOM KBaJU(UKAITMOHHON pabOTHI.

dopmMoii TPOMEXKYTOUHOM aTTeCcTalluu 3HAHUM O00y4yaeMbIX MO OYHOW U OYHO-
3a04HOM (hopmax oOydeHUs ABJISIETCS 3a4eT B 1-M ceMecTpe U IK3aMEeH BO 2-M CEMECTpeE.

3. O0beM AUCHHUILIHHBI
O06mass TPyJAOEMKOCTh JTUCHUMIUIMHBI COCTaBJSIET 8 3ayeTHBIX eauHuI] (288
aKaJIeMUYECKHUX YacoB), B TOM 4ucie OuHasi Gopma o0yueHus:

Buj yueOHoi1 padoThI 0 AMCHMILIMHE Bcero Cemectp1 | Cemectp 2
B 3.€. M yacax B Yyacax B Yacax
O0uas TpyA0EMKOCTb IMCHMILIHHBI 8 3.e. — 288 yacon 144 yaca 144 yaca
Konmaxkmmnaa  paboma -  Ayoumophbvie 103 48 55
3anAmuU
Jlexyuu 34 16 18
Jlabopamopuvie 3anamus 34 16 18
Cemunapwi, npaxmuieckue 3aHsmuis 34 16 18
Koncynemayus 1 - 1
Camocmoamenvhnan paboma 149 96 53
KypcoBasi pa6oTa (KypcoBoii NpoeKT) - - -
Buj npomexyTO4HOI aTTeCTALMHU 3auer, 3K3aMeH 3auer JK3aMeH
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| | (36 uacoB) (36 uacos) |
OuHo-3a0uHast popma o0yueHuU:
Bua yueOHoi#t padoThl 10 JUCHHUILINHE Bcero Cemectp1 | Cemectp 2
B 3.€. M yacax B yacax B yacax
Oo01mast Tpya0€éMKOCTb M CIUTIIHHbBI 8 3.e. — 288 yacoB 144 yaca 144 yaca
Konmaxkmnasa  paboma -  Ayoumopuovie 59 24 35
3anamun
Jlexuuu 34 6 8
Jlabopamopuwie 3anamus 34 6 8
CemuHapwl, npakmuyeckue 3aHamus 34 12 18
Koncynemayus 1 - 1
Camocmoamenvnasn paboma 238 120 73
KypcoBasi pa6ora (KypcoBoii IpoeKT) - - -
Buja npomexyTo4HO# aTTecTannu 3aver, 3K3amMeH 3aver JK3aMeH
(36 yacoB) (36uacos)

4. Copep:xaHue TUCUMILIMHBI, CTPYKTYPHUPOBAaHHOE 10 TeMaM (pa3aenaMm) ¢
YKa3aHHeM UX 00beMOB (B aKaJeMHYeCKNX 4acax) U BUIOB Y4eOHbIX 3aHATHI

4.2. Yuyeono-memamuueckuii nian
Ounasn popma 0dyuenusn

TpynoemkocTs B yacax

HanmenoBanue TeM (pa3/iesioB)

KonTakTHas padora —

AynuTtopHas

abora

JUCIMILTMHBI
JICKIIU N

J1a00paTOpH
bIC 3aHSITHS

CECMHUHApPbI U
MNPAKTHYCCKHU
€ 3aHATHA

CaMOCTOSITENb
Has pabora

Kon
HHIUKATOPA
JMOCTHKEeHUH

KOMIICTCHIIUHN

1 cemecTp

Pasgen 1. Kimaccuueckass Mmexannka 6

6

36

OIK-1.1,
OIIK-1.2,
OITK-1.3,
OIIK-1.4,
OITK-1.5,
OIK-4.1,
OITK-4.2,
OIK-4.3

Paznen 2. DnexTpudecTBo u 10

MAaracTus3m

10

10

60

OIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIK-4.1,
OIK-4.2,
OI1K-4.3

KoHncynbranum
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HanmenoBanue TeM (pa3/iesioB)
AACHUTLTMHBI

TpynoemkocTs B yacax

KonTakTHas padora —

AynuTtopHas

abora

JIEKIIAHA

J1a00paTOpH
bIC 3aHSITHS

CCMHUHApPbI U
MNPAKTHYCCKHU
€ 3aHATHA

CaMOCTOSITENb
Has pabora

Kon
HHIUKATOPA
JMOCTHKEeHU U

KOMIICTCHIIUHN

Kontpomnsb (3auer)

OIK-1.1,
OIK-1.2,
OITK-1.3,
OIIK-1.4,
OITK-1.5,
OIIK-4.1,
OITK-4.2,
OITK-4.3

HUTOTI'O 3a 1 cemectp

48

96

2 cemecTp

Pasznen 3. Konebanus u BOJIHEI

2

OIK-1.1,
OITK-1.2,
OIK-1.3,
OITK-1.4,
OITK-1.5,
OITK-4.1,
OI1K-4.2,
OITK-4.3

Pazgen 4. Onrtuka

15

OIK-1.1,
OIK-1.2,
OIK-1.3,
OIIK-1.4,
OIK-1.5,
OIK-4.1,
OIK-4.2,
OIK-4.3

Pasgen 5. KBanToBas onTtuka

10

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Paznen 6. MonekymnsipHast pusnka
¥ TEPMOJIMHAMHKA

15

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Pasznen 7. ®usuka aToMOB U
MOJIEKYJT

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
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HanmenoBanue TeM (pa3/iesioB)
AACHUTLTMHBI

TpynoemkocTs B yacax

AynuTtopHas

KonTakTHas padora —

abora

JICKIITUH

J1a00paTOpH
bIC 3aHSITHS

CCMHUHApPbI U
MNPAKTHYCCKHU
€ 3aHATHA

CaMOCTOSITENb
Has pabora

Kon
HHIUKATOPA
JMOCTHKEeHU U

KOMIIETEHIINH

OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Paznen 8. ®usnka aToMHOTO sA11pa
Y 3JIEMEHTAPHBIX YaCTHULL

OIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIK-4.1,
OIK-4.2,
OIK-4.3

Koncynbpranuu

KoHTpoas (3x3ameH)

36

OIK-1.1,
OIK-1.2,
OIK-1.3,
OIIK-1.4,
OIK-1.5,
OIK-4.1,
OIK-4.2,
OIK-4.3

NTOTI'O 3a 2 cemecTp

55

33

OBIIUI UTOT

103

185

Oun

0-3a0unasn hopma odyuenus

HaunmeHoBaHue TeM (pa3/e/ioB)
AUCIHUILIMHBI

Tpya0eMKOCTh B Yacax

pabota

KonTakTHas paboTa — AyauropHas

JIEKITM U

nabopaTtopH
BIC 3aHATHSA

CEMHUHAPHI U
MPaKTUIECKU
€ 3aHATUS

CaMOCTOSITENb
Has pabota

Kon
HHANKATOpA
JOCTHKEHHU

KOMIIETEHIIMH

1 cemecTp

Paspgen 1. Kinaccuueckas MexaHuka

2

40

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Pazgen 2. DnekTpruyecTBO U
MarHeTHU3M

80

OIK-1.1,
OITK-1.2,
OIIK-1.3,
OITK-1.4,
OIIK-1.5,
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HaunmeHnoBaHue TeM (pa3iesioB)
AUCIUNIMHBI

Tpya0eMKOCTh B 4acax

KonrakrtHas pabora — AyautopHas

pabora

JICKIITUH

mabopaTopH
b€ 3aHITHS

CEMHUHAPHI U
MPaKTUIECKU
€ 3aHATUA

CaMOCTOSITENb
Has pabora

Kon
HHAUKATOpA
JTOCTHIKEHUH

KOMIIeTEHIIUH

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Koncynpranun

KonTpouns (3ader)

OIK-1.1,
OITK-1.2,
OIK-1.3,
OITK-1.4,
OIIK-1.5,
OITK-4.1,
OI1K-4.2,
OITK-4.3

HUTOT'O 3a 1 cemectp

24

120

2 cemecTp

Paznen 3. KoneOaunsa u BOIHBI

2

12

OIK-1.1,
OIK-1.2,
OITK-1.3,
OIIK-1.4,
OITK-1.5,
OIIK-4.1,
OITK-4.2,
OITK-4.3

Paznen 4. Onruka

32

OIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIK-4.1,
OTK-4.2,
OIK-4.3

Paznen 5. KBanToBas ontuka

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Paznmen 6. MonekynsapHas pusuka u
TECPMOJHAMHKA

10

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3
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HaumeHoBanue TeM (pa3uesioB)
AUCIUNIMHBI

Tpya0eMKOCTh B 4acax

KonraktHas pabota — AyautopHas

pabora

JICKIITUH

mabopaTopH

CEMHUHAPHI U
MPaKTUIECKU

CaMOCTOSITENb
Has pabora

Kon
HHAUKATOpA
JTOCTHIKEHUH

KOMIIeTEHIIUH

bIC 3aHATHUA
€ 3aHATHA

Paznen 7. ®usuka aTOMOB ¥ MOJIEKYJI 1 - 2 5

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3
OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Paznen 8. ®usuka aTOMHOTO siApa U
OJICMCHTAPHBIX YaCTHI]

Koncynprauuu

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3

KonTtpons (9x3ameH) - 36

73
251

HUTOT'O 3a 2 cemectp
OBIIUI UTOT

35
37

4.2. Cooeprcanue oucuuniunl

Paznen 1. Kitaccuueckasi MeXaHuKa

DnieMEeHThl KMHEMaTUKU. Buabsl mMexanudeckoro ABKEHHUS Tell. [loHsTusa Tena
OTCUeTa, CHUCTEMBI OTCYETa, YHcCia CTerneHel cBoOoxabl. I[IpsiMoMHEHOE IBUKECHHE
MaTepuaibHOW TOYKHU. JIBM)KEHME MaTepUaJibHOM TOYKH IO OKPY>KHOCTH. IIyTh.
CkopocTb. YCKOPEHHUE U €r0 COCTABIISIOLINUE.

Juunamuka wmartepuanbHol Touku. Macca. Cuna. 3akoHbl HproToHa. 3akoH
M3MEHEHHS KOJUYECTBA JBIKEHHUS. 3aKOH COXPaHECHHsI KOJIMdecTBa ABuxkeHus. PaboTa,
SHEPIUsl, MOIIHOCTh. 3aKOH COXPAHEHHUS YHEPTUH.

JlnHamMuyKa BpamaTeabHOro JIBuxkeHUs. MoMeHT cuiibl. PaboTa BO BpalaTeabHOM
JIBWKCHUU. MOMEHT HHEpLUHMH MaTEepUaIbHON TOYKH, Te€Jda, TOHKOIO OJHOPOJHOIO
CTEPXKHSI, ITOJIOTO OJHOPOIHOTO LIWJIUHAPA, KOJIbIA, TPSIMOYTOJIBHOIO MApAJLICIICIUIIE .
[IpuMephl omnpeneneHruss MOMEHTa WHEPLUU Tela JTUHAMUYECKHUM METOJI0M. MOMEHT
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uMmiyinbca. KuHermueckas sHeprus Bpamatoumierocs tena. OCHOBHOE ypaBHEHHE
JUHAMHUKH BPAIIATEIIbHOTO JABUKEHUS.

Pa3znen 2. DiieKTpu4ecTBO M MAarHeTU3M

DIIEKTPOCTATUKA. 3aKOH COXPAHECHMUS BJIEKTPUYECKOro 3apsnaa. 3akoH KyiioHa.
Onexrpocrarnueckoe nosie (ICII), ero HanpsxkenHocTs. [Ipunuun cynepno3unuu ICII.
Onekrpuueckuid aumnonsb. [lotok HanpsbkenHoctr. Teopema [Maycca. [Torennman SCIL.

[TocTosiHHBIN AnekTpuyeckuil TOK. Cuiia U IIOTHOCTh TOKA. CTOPOHHHME CHIIBL.
OJC wn mnampsxkenue. 3akoH Oma [ OJHOPOJHOTO y4YacTKa LEMH. Y AEIbHOE
ANEKTPUYECKOE CONpPOTUBIIeHHE. CONPOTUBIEHUE TPOBOAHUKOB.

PaGota u mourHocTh ToKa. 3akoH Jxoyns-Jlenma. 3akon OMa 1Jisi HEOJHOPOIHOTO
ydactka 1enu (00o0muieHHbI 3akoH OMma). 3akon Oma 11st 3aMKkHyTOM 1ienu. [IpaBuna
Kupxroda m1st pa3BeTBICHHBIX IETEH.

MarHutHOe TOJIE U €ro XapakTepUCTUKU. MarnuTtHass MHAYKUUsS. 3aKOoH buo-
CaBapa-Jlamiaca ¥ ero HpUMEHEHHE K pacyeTy HOpsIMOTO TOKa. 3akoH Awmrepa.
B3aumopelictBre mapasienbHbIX TOKOB. MarHutHas NOCTOSIHHAasA. MarHutHoe mose
JBIDKYIIErocs: 3apsiaa. JlelicTBMEe MarHUTHOTO MOJsl Ha JBIXKYIUMMCS 3apsa (cuia
Jlopenia, npaBuiio JieBoit pyku). Iddext Xomna. [ToTok BekTOpa MAarHUTHOW WHTYKIIUH.
Teopema ["aycca 1t 1OTOKAa BEKTOpAa MAarHUTHOU MHIYKIUU.

OnekTpoMaruuTHass MHAYKUUs (onbiThl ®Dapanes). 3axkon dDapanes. Buxpenbie
TokH (Toku Dyko). UuaykTuBHOCTE KOHTYypa. CamouHaykiusa. B3zanmHas WUHIYyKIUS.
Tpancpopmaropsl. JHEPIrHsi MATHUTHOTO 1OJIL. MarHUTHBIE CBOWCTBA BEIIECTBA.

OcHoBbI Teopuu MakcBesia Jig 3J€KTPOMArHUTHOTO TOJIA.

Pasnen 3. KosieOanusi 1 BOJTHBI

Konebanus. CBobOoaHbIE, TrapMOHWYECKHE KojeOaHus. CwmemeHue, CKOpOCTh,
yCKOpeHue, Iepuoj, ¢asza konebaHui, dacTora. 3aryxarome koiebanus. I[lepwmon
3aTyxalomux  konebanuil.  BwiHyxneHHsle  konebanusa. Pesonanc. [lonstue
aBTokoneOanuii.  [apmonmueckmii  ocumwmsatop.  [IpykuHHBIA,  QuU3HMUECKHit,
MaTeMaTU4YeCKUii MassTHUKHU. KnHeTnueckas 1 NoTeHIMaIbHAsI SHEPTUH KOJI1e0aTeITbHOTO
nBrkeHus. O01Me CBeICHUsI 0 MEXaHUYECKUX BOJHAX. BomHOBOE ypaBHEHHE. DHEprus
Y CKOPOCTB PacCIpOCTPAHEHUS BOJIH.

Paszpnen 4. Onruka

OcCHOBHBIE 3aKOHBI FT€OMETPUYECKON oNTUKHU. [IpsiMmonHENHOE pactipocTpaHeHUE
ceera. [lomnoe orpaxenne. Cdepuueckue 3epkana. ToHkue nuH3BL. AGeppauuu
ontuyeckux cucreM. OCHOBHBIE POTOMETPUUECKUE BETUYMHBI U UX €TUHUIIBI.

BonHoBas onrtuka. KorepeHTHOCTh M MOHOXPOMATHYHOCTh CBETOBBIX BOJIH.
Hnrtepdepenius ceera. Meroasl HaOmoeHusT uHTepdepeniuu ceera. Murepdepenius
CBETa B TOHKUX TUIeHKaX. [[pumenenre nutepdepeHIinm cBeTa.

[Mpunmun I'oiirenca-Openens. Meron 3o Openens. Judpakmnus Openens Ha
KpyriioM otBepcTur u aucke. dudpakmus Opaynrodepa na oxnoit menu. Judpakuus
®paynrodepa Ha nudpaknuonHor pemetke. [IpoctpancTBenHas pemierka. PaccesHue
ceera. Jludpakuuss Ha MPOCTPAaHCTBEHHOM pemieTke. Paspemaromias crnocoOHOCTh
ontuyeckux npuoopos. [louarue o ronorpadumu.

Hucnepcus cera. llornomenue cBera. ECTECTBEHHBIM U NOJISPU30BAHHBIN CBET.
[Tonspuzanus cBeTa Npu OTPAKEHUU U MPEITOMIIEHUN HA TPAHULIE JBYX IUAJIEKTPUKOB.
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JBoitHoe  mydenpenomienue.  [lomsgpu3anvoHHBIE  NPU3MBI W TOJSPOUJIBL.
HckyccTBeHHAs: ONTHYECKAs aHU30TpONMsA. BpalieHune miocKoCTH NoJIsIpU3alnH.

Paznexn 5. KBanToBasi onTuka

TemoBoe U3IyYeHue U ero xapakTepucTuku. 3akoH Kupxroda. 3akonsl Credana-
bonpumana u cmemenus Buna. @opmynel Panes-/[xuaca m Ilnanka. Onrrueckas
nmUpOMETpUsi. TEIIOBblE HICTOYHUKHU CBETA.

Bunsr potosddexra. 3akonsl BHemHEro Gotodpdexra. YpaBHeHue DUHIITEHHA
st BHenHero dotodddexra. [Ipumenenue dotorddexra. Macca u ummysbe poToHa.
JHaBnenue creta. Iddext KoMmnrona u ero sneMeHTapHasi TEOpus.

EAMHCTBO KOPIYCKYJSIPHBIX W BOJHOBBIX CBOWMCTB  3JIEKTPOMAarHUTHOTO
n3nyudeHus. KopnyckyssspHO-BOJIHOBOM Jyalu3M CBOWCTB BELIECTBA.

Pa3znen 6. MosekyasipHasi pu3uKa 1 TEPMOAUHAMMKA

MonekynsipHO-KUHETHYECKAs TEOPUSI UACANbHBIX Ta30B. 3aKOHBI, OMKUCHIBAIOIINE
MOBEJICHUE WACAIbHBIX Ta30B: 3akoH bouma-Mapuotra, I'eit-JItoccaka, JlanpToHa.
VYpaBuenns Kianeiipona, MenaeneeBa-Kmaneipona. IlocrosHHas bonpnmana.
OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATIBHBIX T'a30B.

SBnenus nepenoca: 1udPysusi, TEIIONPOBOAHOCTb, BHyTpeHHEE TpeHHe. OCHOBBI
TepMOJUHAMHUKHU. Ywucio creneHeld cBOOOABI MOJEKYJIbl. 3aKOH pPaBHOMEPHOIO
pacnpeneneHuss HHEpPrud 1Mo CTeneHsM CcBoOojabl MoJekyid. IlepBoe Hayano
TepMoiuHaMuKku. PaboTa raza npu u3aMeHeHuH ero oobemMa. TernaoeMKoCTh, ypaBHEHUE
Maiiepa.

OcHOBBI TepMOJIMHAMUKH. [IpuMeHeHHE MepBOro Hayajga TEPMOIUHAMHUKU K
uzornpoiieccam. M3oxopusiit poriecc. M300apHsiii nporiecc. M3oTepMuueckuii mporecc.
Anuabatudeckuit nporecc (ypaBHenue Ilyaccona). [Tonurponusiii mpoiecc. Kpyrosoit
nporecc (mmkia). OOpatuMmple W HeoOpaTHMble IIporecchl. BTopoe Havaiio
TEPMOJIMHAMHUKH.

OHTponus, €€ CTAaTUCTUYECKOE TOJKOBAHHE M CBS3b C TEPMOJMHAMUYECKOU
BEPOSATHOCTBIO. TpeThe Hayano TEPMOJANHAMUKHU. TEIUIOBBIE IBUTATENIN U XOJIOAWIbHBIC
mamunHbl. [{ukn Kapuo u ero KIIZI nisa npeansHoro rasa.

Pa3nen 7. @usuka aToMOB U MOJIEKYJI

Mopenu aroma Tomcona u Pesepdopna. JIuHeituarsiii ciekTp aroma BOAOPO/A.
[Toctynatsl bopa. OnbiTel @panka u ['epua. Criektp aTroMa Bogopoja 1o bopy.

Paznen 8. @usuka aTOMHOIO SIIPA U 3JIeMEHTAPHBIX YaCTHIL

Pa3zmep, coctaB u 3apsin aToMHOro sapa. MaccoBoe u 3apsiioBoe uncina. Jedexr
Macchl U 3Heprus cBs3u aapa. CouH siapa U €ro MarHUTHBIA MOMEHT. SIIepHbIE CHUIIBIL.
Mogaenu simpa.

PannoakTuBHOE H3My4YeHHME W €ro BUJIBI. 3aKOH pPaJUOaKTHUBHOIO pachaja.
[IpaBuna cmemienns. 3akoHOMEpHOCTH anb(ha-pacnana. Bumel 6eta-pacnanga, HEUTPUHO,
MO3UTPOH. ['aMma-u3nydeHue W €ro CBOMCTBA. Pe30HaHCHOE IMOIJIOIIEHWE TaMMa-
m3nyyenus  (3pdexr Meccbayspa). Meroasl HAOMIOAEHUS W pErucTpaluu
PaJMOAKTUBHBIX U3JIyYCHUN U YACTHII.

SnepHble peakuuu M UX OCHOBHBIE THUMNBI. [IO3UTPOH, HEUTPOH. DIEKTPOHHBIN
3axBarT. fAnepHble peakluu MoJ ICUCTBMEM HEUTPOHOB. llenHas peakuus IeJeHUS U
MIOHATHE O SIICPHON PHEPreTUKe. Peakiiusi CHHTE3a aTOMHBIX SEP.
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5. YueOHO-MeTOAMUYECKOE 00ecieyeHre CAMOCTOATEIbHON PadoThl CTYACHTOB

CamocrosTenbHas paboTa IPOBOAUTCS C LIEJIbIO: CUCTEMATU3ALMH U 3aKPEIICHUS
NOJIYYEHHBIX TEOPETUYECKUX 3HAHUW U MPAKTUYECKHX YMEHUH OoOydaronmxcs;
yIIyOJIeHUs U paCIIMPEHUS] TEOPETUUECKUX 3HAHUMN CTYIEHTOB; ((OPMUPOBAHUS YMEHU
UCIIOJIb30BaTh CIPABOYHYIO JOKYMEHTALMIO, Y4eOHYI0 M HAy4dHYIO JIUTEpaTypy;
Pa3BUTHUS TIO3HABATEIBHBIX CIIOCOOHOCTEH M aKTUBHOCTH OOYYaroUIMXCs: TBOPYECKOM
WHULNATUBBI, CaMOCTOSATEIIbHOCTH, OTBETCTBEHHOCTH, OpPraHU30BaHHOCTH;
(GopMUpPOBaHHE CAMOCTOSITEIBHOCTH MBIIUIEHUS, CHOCOOHOCTEM K CaMOpa3BUTHIO,
COBEpIICHCTBOBAHUIO M camMoOpraHuzauuu; (QopMupoBaHUs MpodeccroHaIbHbIX
KOMITETEHLIUI; Pa3BUTHIO UCCIIEN0BATEIBCKUX YMEHUIN CTYIEHTOB.

®opMbl U BUIBI CAMOCTOSITENBHONW PAOOTHI CTYJACHTOB: YTEHHUE OCHOBHOW H
JOTIOJTHUTENBHOW  JINTEpaTypbl — CAMOCTOSATEIBHOE M3Yy4YEHHE MaTephajia I10
PEKOMEHIyeMbIM JIUTEPaTypHbIM HCTOYHHKAM; paboTa ¢ OMOIMOTEYHBIM KaTajloroOM,
CaMOCTOATENBHBIN 1M0A00p HEOOXOAUMOMW JIUTEpaTyphl; padoTa cO CIPaBOYHUKAMH;
MOMCK HE00X0auMo# nH(opManuu B cetd MIHTEepHET; KOHCIIEKTUPOBAaHUE UCTOYHUKOB;
pedepupoBaHrE€ HMCTOYHUKOB; BBINOJHEHUE JOMAIIHHUX KOHTPOJBHBIX  padoT;
oopMIIEHHE OTYETOB M0 JIa0OPAaTOPHBIM pabOTaM; MOJATOTOBKA K Pa3IMYHbIM GopMam
TEeKylIed M MPOMEXKYTOUYHOM arrectaluu (K TECTUPOBAHMIO, KOHTPOJIBHOW padoTe,
3a4eTy, OK3aMEHy); CaMOCTOSITEIbHOE  BBINOJIHEHHE IPAKTUYECKUX  3aJaHUN
PENpOyKTUBHOIO THIIA (OTBETHI HA BOIIPOCHI, 33J1a4H, TECTHI; BHIITOJIHEHUE TBOPUYECKHUX
3aJlaHui ).

TexHonorus opraHu3aliyd CaMOCTOSITENIbHOM paboThl 0O0ydarolMXcs BKIHOYAET
UCTIOJb30BaHUE  MH(POPMAIMOHHBIX W MaTepUAIbHO-TEXHHYECKHMX  PECYpPCOB
00pa30BaTEIbHOTO YUPEKACHUSA: OUOIMOTEKY C UYUTAIBHBIM 3aJIOM, KOMIIBIOTEPHBIC
KJIACChI C BO3MOXHOCTBIO paboThl B IHTEpHET; ayAMTOpUH (KJIacChl U 1a00paTOpUm) s
KOHCYJIbTALIMOHHOU JI€ATEIIBHOCTH.

[lepen BbIIOIHEHHEM 00YYaAIOIIMMHUCS BHEAYJUTOPHON CAMOCTOSTENBHOM PabOTHI
NpenojaBareib MPOBOJUT KOHCYJIBTHPOBAHUE IO BBHINOJHEHUIO 3aJaHMs, KOTOPBIH
BKIJIIOYAET LETb 3aJaHus, €ro COJAEpPX aHUs, CPOKH BBIMOIHEHUS, OPUEHTUPOBOYHBIM
00BbeM paboThl, OCHOBHbIE TpeOOBaHUS K pe3yJibTaTaM paboThl, KpUTepUn OlleHKU. Bo
BpEMsI BBIIIOJIHEHUSI 00YUaIOUIMMUCS BHEAYAUTOPHON CaMOCTOSATEIbHON pabOThl U IpU
HEOOXOJMMOCTH MPENOoAaBaTelb MOXKET NPOBOAWUTh HHAUBHUAYAIbHBIE U TPYIIIOBBIE
KOHCYJIbTALINH.

CaMmocTrosiTenbHast paboTa MOXKET OCYUIECTBIATHCS HMHJIMBUIYAIbHO WU
rpynnaMu OOy4YaroIIKUXCsl B 3aBUCUMOCTU OT LEIH, 00beMa, KOHKPETHOM TeMaTUKU
CaMOCTOSITENTbHOU PabOThl, YPOBHSI CIIOKHOCTH, YPOBHSI YMEHUH 00yUYaOLIUXCA.

KonTponb camocTosTensHON paboThl CTYICHTOB IIPELyCMAaTPUBACT: COOTHECEHHE
COJIEp>)KaHUsI KOHTPOJIA C LENIMU OOydeHHs; OOBbEKTUBHOCTh KOHTPOJIS; BaJUAHOCTH
KOHTPOJIsL (COOTBETCTBHE MPEABSIBISEMBbIX 3aJlaHUd TOMY, YTO IMPEANOJaraercs
pOBepUTH); MU HepeHIrnani0 KOHTPOIbHO-U3MEPUTEIbHBIX MATEPUATIOB.

@DOopMBI KOHTPOJISI CAMOCTOSITENBHOU PabOThI: MPOCMOTP U MPOBEPKA BHITIOJIHEHUS
CaMOCTOATENbHOM  paboThl  MpenojaBaTeieM;  OpraHu3alus  CaMOIPOBEPKH,
B3aMMOIIPOBEPKU BBINOJIHEHHOTO 3a/laHusi B TIpYIIE; OOCYXKIEHHE pPE3YyJIbTaTOB
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BBIMIOJIHEHHON paboOThl Ha 3aHATHUU; MPOBEACHHE MHUCHMEHHOI'O OIpOca; MPOBEACHUE
YCTHOTO OIpOCa; OpraHu3alsl M MPOBEIECHUE WHIUWBUIYaTLHOTO COOECeqOBaHMUS;
OpraHM3alMs U IPOBEIEHUE COOECEN0BaHM C IPYIIION.

IlepeyeHb BONIPOCOB, 0OTBOAMMBbIX HA CAMOCTOSITE/IbHOE OCBOCHHE M CIUIIUHBI,
(popMbI BHEAYTUTOPHOM CAMOCTOATEILHOM Pa0dOThI

HaumenoBanue TeM

Ilepeyenn BOnpocoB, 0TBOAUMBIX Ha

®DopMblI BHEAYAUTOPHOM

MaTepHaTbHOU TOYKH.
3. luHaMMKa MaTepralibHOM Touku. Macca.
Cuna. 3akodsl HeroToHA

4. 3aK0H M3MEHEHHUS KOJINYECTBA ABUKCHUS.

3aKOH COXpaHEHHUs KOJIUYECTBA IBUKEHUS.
[IpusnoxeHust B Ipupoie U TEXHUKE.

5. Pabota, sHEprus, MOITHOCTh. 3aKOH
COXPAHEHUS SHEPTUH.

(pa3aesioB) CaMOCTOSITEJIbHOE OCBOEHHE CaMOCTOSITEJILHOM
AUCHUILTHHBI padoThI
Pa3znen 1. Knaccuueckas | 1. DnemeHTsl KUHEMaTUKU. Busl Pabora ¢ yuebHnoi
MeXaHUKa MEXaHUUYEeCKOro ABMXeHus Tei. [TonsaTus JUTEPATYPOii;
TeJla OTCYeTa, CUCTEMBI OTCYETa, YUCIIa KOHCIIEKTUPOBAHHE
CTerneHel cBOOObI. TEOPETUYECKOTO
2. [IpsmonuHetHOE ABUKEHNE MaTepuaa;

PEICHUC THUITIOBLIX 3a1a4.

Paznen 2.
DNEeKTPUYECTBO U
MarHeTu3m

1. DnexTpocraThka. 3aKOH COXpaHEHUs
NEKTpUYECKOro 3apsaaa. 3akoH Kynona.

2. Dnextpocratudeckoe nomue (ICII), ero
HanpsoKeHHOCTh. [IpuHnun cynepno3uuuu
OCIL

3. IlocTOSIHHBIN NEKTPUYECKUI TOK. 3aKOH
Owma 1 0OTHOPOJHOTO YYacTKa LEMH.

4. PaboTa 1 MOIIIHOCTb TOKA. 3aKOH
[xoyins-Jlenna.

5. MarHuTHOE 1OJIE U €T0 XapaKTEPUCTUKHU.
MarHuTHas UHITYKIHSL.

6. Cuta Amnepa. Cuia Jlopenna.

7. DneKTpoMarHuTHas MHAYKIUS (OTIBITHI
QDapanes). 3axkon Papajes.

PaGora ¢ yuebHoit
JUTEPATYPOH;
KOHCIIEKTUPOBaHHE
TEOPETHYECKOTO
MmarepHaa;

pellIeHre TUITOBBIX 3a/1a4.

Pasznen 3. Konebanus u
BOJIHBI

1. Mexanunyeckue kKoaebanusa. CBoOOIHBIE,
rapMOHHYECKHE KOoeOaHusl.

2. CMmelieHue, CKOpoCTb, yCKOPEHHE,
nepuos, asza kojaebaHui, 4acToTa.

3. Yopyrue BonHbl. BoiHOBBIE IPOLIECCHI.
[IpomobHBIE U TONIEPEYHBIC BOJHBIL.

Pabora ¢ yuebHoii
JUTEPATYPOH;
KOHCIIEKTUPOBaHUE
TEOPETUYECKOTO
MaTepuana;

pelIeHre TUIIOBbIX 3a/1a4.

Pasnen 4. OnrTuka

1. OcHOBHBIE 3aKOHBI T€OMETPUYECKON
OITHKH.

2. BonnoBast onTuka. KorepeHTHOCTD 1
MOHOXpPOMAaTUYHOCTb CBETOBBIX BOJIH.

3. Untepdepenuus creta.

4. udpaxus ceeTta

5. EctecTBEeHHBII U MOJSIPU3OBAHHBIN CBET.

Pa6ora ¢ yuebHoi
JUTEPATYPOH;
KOHCIIEKTUPOBaHUE
TEOPETUYECKOTO
MaTepuana;

pelIeHre TUIIOBBIX 3a/1a4.

Pa3nen 5. KsantoBas

1. ®oTtonbl. Macca u umnysbc GoToHa.

Pabota ¢ yueOHo
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HaunmeHnoBaHnue TeMm

IlepeyeHb BONPOCOB, OTBOAMMBIX HA

DopMbI BHEAYAUTOPHOMU

(pa3neJioB) CaMOCTOsITeIbHOE OCBOEHHUE CaMOCTOSITeIbHOM
AUCHUITHHBI padoThI
ONTHKA JlaBienue cpera. JUTEPaTypo;
2. SIenenue porodddexra. YpaBHeHui KOHCIIEKTUPOBaHHE
DitamreriHa 11 potodrddexra. TEOPETHIECKOTO
Marepuaa;
pelIeHrne TUIIOBbBIX 3a/1a4.
Paznen 6. 1. MonekynsipHO-KUHETHUYECKast TEOpHUs Pabora ¢ yuebHnoi

MonekynsipHast puznka
Y TEPMOJIMHAMHKA

UJCabHBIX Ta30B.
2. 3aKOHBI, OITMCHIBAIOIIHE ITOBEIECHHUE
UJealbHBIX Ta30B: 3aK0H boilnga- Mapuorra,
I'eii-JIroccaka, JlansToHa.

3. Vpasuenus Knaneitpona, Menjeneena-
Knaneiipona.

4. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-
KMHETHYECKOM TEOPHUH HJI€aTTbHBIX Ta30B.

5. OcHoBbI TepMoanHaMuku. [lepBoe
HAYyaJI0 TEPMOJTUHAMUKH.

JUTEPaTypou;
KOHCIIEKTUPOBAHHE
TEOPETHUYECKOTO
MaTepuana;

pelleHne TUIOBBIX 3a/1a4.

Paznen 7. ®usuka
aTOMOB U MOJIEKYJI

1. Monenu atroma Tomcona u Pesepdopaa.
2. JIuHeWuaThIi CIEKTP aTOMa BOJOPO/A.
3.Ilocrynarsl bopa.

PaGora ¢ yuebHoit
JIUTEPATYPOH;
KOHCIIEKTUPOBaHHE
TEOPETHYECKOTO
MmarepHaa;

pellIeHe THUITOBBIX 3a/1a4.

Pa3nen 8. dusuka
ATOMHOTO SiIpa 1
3JI€MEHTapHbIX YaCTHUIL

1. Pa3mep, cocTas U 3apsl aTOMHOTO s/ipa.
MaccoBoe u 3apsigoBoe uncia. Jledexr
MAacchl U DHEPIUs CBS3HU Apa.

2. SInepusle cunsl. Monenu siapa.
PaguoakTuBHOE U3IyUYEHUE U €rO BUIBL.
3aKOH paInOaKTUBHOTO pacnaja.

3. 3akoHOMepHOCTH anb(a-pacnaga. Buas
Oeta-pacrnana. ['aMmma-u3mydeHue u ero
CBOMCTBA.

3. SlnepHble peakiuy U UX OCHOBHBIE THIIbI.
4. llenHas peakuys I€JICHUS U IOHITHE O
AIepHOM dHepreTuke. Peaknus cunTesa
aTOMHBIX SIIEP.

Pabora ¢ yuebHoi
JIUTEPATYPOH;
KOHCIIEKTUPOBaHUE
TEOPETUYECKOTO
MaTepuana;

pelIeHre TUIIOBBIX 3a/1a4.

IIIkxana oueHUBaHUA

[IIxana oneHuBaHuA

Kpurepun onenuBanus

«OTangHO» OOyuaromuiicsi TIyOOKO U CONEPKATEIIbHO PACKPBIBACT TEMY
CaMOCTOSITENIbHONH paboOThl, HE JOMYCTUB OMIMOOK. OTBET HOCUT
pa3BepHYThIH W HcUepnbiBalOmUi  Xapaktep. [loaHOCTRIO W
IIPABWJIBHO pElIaeT TUIIOBBIE 3aauH.

«Xopouio» OOyyaromuiics B IEJIOM pacKphIBa€T TEMY CaMOCTOSITEIBHOMN

paboThI, ONHAKO OTBET XOTA OBl HA OJWH M3 HUX HE HOCHT
pa3BepHYTOTO M UCUEPIBIBAIOIIETO XapakTepa. B pemieHnn TUIIOBBIX
3aJa4 JIOMYCKaeT HECYIIeCTBEHHBIE ONIMOKH.

«yI[OBJ'IeTBOpI/ITCJIBHO»

OOyuaromuiics B 1I€JIOM PaCKpPbIBAaET TEMY CAMOCTOSITENTbHOM pabOThI
U JIONyCKaeT psJl HETOYHOCTEH, (parMEeHTapHO pPACKPHIBACT
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COACPIKATEIILHO,

COACPIKAHUC TCOPCTUYCCKUX BOIPOCOB MM HX PACKPBIBACT
HO JOmImyCKasd 3HAaYUTCIIBHBIC HCETOYHOCTH. B
PCUICHMH TUIIOBLIX 3aJ4a4 JOIIYCKACT OIINOKH.

«Hey,Z[OBJ'IeTB OPHUTECIIBHO»

OOyuaromuiicsi He BJIaJIeeT BBIOPAHHOM TEMON CaMOCTOSTEIHHOU
paboTel. He MOXET pelmTh TUIIOBYIO 33/1a9y.

6. Ouenounnie MarepuaJbl (POHI OLEHOYHBIX CPEACTB) IJA MPOBEIEHUS
TEeKYylIero KOHTPOJISl YCIIEBACMOCTH, NMPOMEKYTOYHOM aTTECTAUMHM IO HUTOram
OCBOCHUS IUCUMILIMHBI

6.1. Ilacnopm ¢honoa ouernounvix cpedcme

KonTtposmpyembl
e pa3jaeJibl (TeMbl)
AUCHHUILIMHBI

Koa n
HAUMEHOBAHHUE
KOMIIeTEHIINH

Nuaukarop 1ocTuKeHust
KOMIIeTeHIINH

HaumeHoBanue
OIIEHOYHOI'0
cpeacTBa

1. | Pazmen 1.
Knaccuueckas
MeXaHuKa

OIIK-1.

Cnocoben  pemaTh
3aJauu, OTHOCAIINECS
K TpodeccruoHaIbHOM
NeSITeIbHOCTH,
IMPUMCHSA METOAbI
MO/JICIIUPOBAHMS,
MAaTEMATHYECCKOT'O
aHam3a,
C€CTCCTBCHHOHAYYHBIC
U OOIIeHH)KEeHEepHBIE
3HAHUA

OIIK-1.1 3HaTh
MIPUHITUTTHATIEHBIC
0COOCHHOCTH MOJICITMPOBAHUS
MaTeMaTHYECKUX, (PU3nIecKux
1 XMMUYECKUX MPOLIECCOB,
npeaHa3HauYeHHBIC NS
KOHKPETHBIX TEXHOJIOTUYECKUX
MPOIIECCOB,

OIIK-1.2 YMeTh HCITOJIBE30BaTh
OCHOBHEIE 3aKOHBI JUCIUILINH
WHXEHEPHO-MEXaHUYECKOTO
MOJYJIs,

OIIK-1.3 YMeTh HCITOJIBE30BaTh
OCHOBHEIE 3aKOHBI
€CTECTBEHHOHAYYHbBIX
JTUCITUTIINH, TIPaBHJIa
MOCTPOEHHUS TEXHUUECKUX CXEM
U yepTexen

OIIK-1.4 BiaaeTh OCHOBHBIMH
METOJaMH, HCTIOJIb3YEeMbIMU
reoJIOTaMH, UHTEpPIpEeTaIluN
JAHHBIX TEOPU3NIECKIX
HUCCICIOBAHNN, TEXHUKO-
SKOHOMMYECKOTO aHaIu3a,
HaBBIKAMM COCTaBJICHMS
pabourx MPOEKTOB B COCTABE
TBOPYECKON KOMaH/IbI,
OIIK-1.5 BmageTs HaBBIKAMH
JICIIOBOTO B3aMMOJICHCTBHS C
CEpBHUCHOM cITy:k00i1 1
OLICHUBATh UX PEKOMEH/IAIINHU C
Y4ETOM SKCIEPUMEHTAIBHON
paboThI TEXHOJIOTHYECKOTO
OTJIeJIa IPEANPUITUS

Ompoc, TecT,
peleHue 3aaad,
OTYET 10
nabopaTtopHoOit
pabote

OIIK 4. CnocobeHn
IPOBOJIUTH

OIIK-4.1 3uHaTe TEXHOJIOTHUIO
COTIOCTABJICHUS IPOBEJICHUS

Ompoc, TecT,
pelIeHre 3a/1a4,
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KonTtpounpyembl Kon u HanmeHoBanue
Ne | e pa3pgeibl (TeMbl) HAHMMEHOBaHUe HHuatop 10CTHHkeHAA OLICHOYHOI0
KOMIIETEeHIIUH
AUCHHUILTHHBI KOMIIeTEeHIIUHN cpeacTBa
U3MEpEHUs U TUIIOBBIX SKCIIEPUMEHTOB Ha OTYET 110
HaOIr01eHus, CTaHJapTHOM O00OPYZOBaHUM B | TaOOpaTOPHOI
oOpabaThIBaTh 1 J1abopaTOpUH U Ha pabore
MIPEICTABIISATH MIPOU3BOJICTBE,
skcniepuMmeHTasibHble | OIIK-4.2 YMmeTs 006pabaThiBaTh
JTAHHBIE pe3yabTaThl HAYYHO-
HCCIIEIOBATENLCKOM
NEeSATEIbHOCTH, UCTIONb3YS
CTaHJIapTHOE 000pyI0BaHUE,
puOOpPbI U MaTEpUAIIBL,
OIIK-4.3 Bnageth TEXHUKOH
SKCIIEPUMEHTUPOBAHUSA C
HCIOJIb30BaHUEM TTaKETOB
porpamm
2. | Pa3znmen 2. OIIK-1. OIIK-1.1 3HaTh Ompoc, Tecr,
OnextpuuectBo U | CrocobeH pemars | IPUHIUIINAIbHBIC peuieHue 3a1ad,
MarHeTu3m 3aJ]a4uM, OTHOCAIIUECS | OCOOCHHOCTH MOJACIUPOBAHUS | OTYET IO
K MPOQEeCCHOHANIBHON | MAaTEMAaTHYECKUX, (pU3UIecKux | JabopaTtopHOit
JESITeIbHOCTH, Y XUMHUYECKHUX MPOIIECCOB, pabote
NpPUMEHSIE  METOJIbI | MpeHa3HAYCHHBIE IS
MOJIeJTUPOBaHUS, KOHKPETHBIX TEXHOJIOTUYECKUX
MaTeMaTHU4eCKOro IIPOLIECCOB,
aHajn3a, OIIK-1.2 YMeTh HCITOJIB30BaTh
€CTECTBEHHOHAYYHbIC | OCHOBHBIC 3aKOHBI IUCIUILIAH

u 06HI€I/IH)KeHepHBIe
3HaHUA

WH)XEHEPHO-MEXaHUYECKOTO
MOYJIs,

OIIK-1.3 YMeTh HCITOJIB30BaTh
OCHOBHEIC 3aKOHBI
€CTECTBEHHOHAYYHbBIX
JTUCIUTUINH, TIPaBUIia
MOCTPOEHUS TEXHUYECKUX CXEM
U 4epTexen

OIIK-1.4 Bnagets OCHOBHEIMU
METOJaMH, UCTIOJIb3YEMbIMU
reoJioraMu, HHTEpIpeTaluu
JTAHHBIX TeO(PH3UICCKIX
HCCIIETOBAHNM, TEXHUKO-
SKOHOMMYECKOTO aHaIn3a,
HaBBIKAMM COCTaBJICHMS
pabouux MPOEKTOB B COCTABE
TBOPYECKON KOMAaHIbl,
OIIK-1.5 Bnaners HaBBIKAMHU
JIEJIOBOT'O B3aMOJCHCTBHUS C
CEpBHUCHOM CITyk00i1 1
OIIEHUBATh UX PEKOMEHAAIUH C
Y4E€TOM DKCIIEPUMEHTAIILHON
paboOTHI TEXHOJIOTHYECKOTO
OTJIeJIa IPEANPUITUS

OIIK 4. Cnocoben

OIIK-4.1 35aTh TEXHOJIOTHUIO

Ompoc, TecT,
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KonTtpounpyembl Kon u HanmeHoBanue
Ne | e pa3aesibl (TeMbl) HAUMEHOBaHME T DS OIIEHOYHOI'0
KOMIIEeTEHIIHHI
AUCHUILIMHBI KOMIIEeTEeHIIHH cpeacTBa
MIPOBOJIUTH COTIOCTABJICHUS TIPOBEICHUS penieHue 3aaad,
U3MEPCHHUSI U TUTIOBBIX SKCIICPUMEHTOB Ha OTYET I10
HaOJII0ICHUS, CTaHJApTHOM OOOPYJIOBaHUU B | J1aOOpaTOpPHOI
o0OpabaTbIBaTh U nabopaTopuu U Ha pabote
MIPEICTABISITh MIPOU3BOJICTRBE,
skcniepumenTtanbueie | OIIK-4.2 Ymers 00pabaTbiBaTh
JIaHHbBIC pe3yabTaThl HAYYHO-
HCCIIeA0BaTEIbCKOM
NEeATETbHOCTH, UCTIONb3YS
CTaHJIapTHOE 000pYI0OBaHUE,
MPUOOPHI U MaTePHAJIBI,
OIIK-4.3 BnageTh TEXHUKOM
AKCTIEPUMEHTUPOBAHUS C
HCIIOJIb30BaHHEM IIAKETOB
porpamMm
3. | Pa3zmen 3. OIIK-1. OIIK-1.1 3HaTh Ompoc, TecT,
Konebanus u Cnocoben pemarh | IpUHIUITHATbHBIC pernieHue 3a1ad,
BOJIHBI 3a/1a4¥, OTHOCSIIIIUECS | OCOOCHHOCTH MOJICIIMPOBAHHS | OTYET IO
K TpodecCHOHaIbHON | MaTeMaTUYeCKHuX, (PU3UYECKUX | JabopaTopHOM
JIEITEILHOCTH, Y XUMHYECKHUX MPOIIECCOB, pabote
TIPUMEHSIS METOJIbI | peHa3HAYEHHBIC JIJIs
MOJICTTUPOBAHUS, KOHKPETHBIX TEXHOJIOTUICCKUX
MaTeMaTHYSCKOrO MPOIIECCOB,
aHajun3a, OIIK-1.2 YMeTh UCIOJIBL30BaTh
€CTECTBEHHOHAYYHBIE | OCHOBHBIEC 3aKOHBI JUCHIUTUINH

U OOLIeH)KEHEPHbIE
3HAHUS

WHXXEHEPHO-MEXaHUYECKOTO
MOAYJIs,

OIIK-1.3 YMeTh uCIoIb30BaTh
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCIMIUINH, TIpaBuiia
MOCTPOCHHUS TEXHUUECKUX CXEM
U YepTexen

OIIK-1.4 Binageth OCHOBHBIMHA
METOAaMH, UCTIOJIb3YEMbIMU
reoJIOTaMH, UHTEPIPETAIIIN
JAHHBIX TEOPU3NIECKUX
HCCIICIOBAHUM, TEXHUKO-
9KOHOMHYECKOI'0 aHaJIn3a,
HaBBIKAMH COCTaBJICHHS
pabourx MPOEKTOB B COCTaBE
TBOPYECKON KOMAH/IbI,
OIIK-1.5 Bnagets HaBRIKAMU
JICIIOBOT'0 B3aMMOJCHCTBUS C
CEPBHCHOM cITy:k00ii 1
OIICHUBATh WX PEKOMEH/IAINU C
YYETOM IKCIEPUMEHTATIBHOU
paboOTHI TEXHOJIOTUYECKOTO
OT/IeJIa IPENPUSITUS
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3a1a4M, OTHOCSIIIUECS
K MpodecCHOHATBHON
JIeSITEIbHOCTH,
IMPUMCHSAA METOAbI
MOJICTTUPOBAHHS,
MaTeMaTU4YCCKOIo
aHaJIN3a,
C€CTCCTBCHHOHAYYHBIC
U OOIIeHH)XECHEPHbIC
3HaHUA

0COOEHHOCTH MOJICTTUPOBAHUS
MaTeMaTH4eCKUX, (PU3NIECKux
1 XMMHYECKUX MPOIECCOB,
npeAHa3HaYeHHbIC NS
KOHKPETHBIX TEXHOJIOTHYECKUX
MPOIIECCOB,

OIIK-1.2 YMeTh HCITOJIB30BaTh
OCHOBHEIE 3aKOHBI JUCIUILINH
WH)XEHEPHO-MEXaHUYECKOTO
MOYJIs,

OIIK-1.3 YMeTh HCITOJIB30BaTh
OCHOBHEIC 3aKOHBI
€CTECTBEHHOHAYYHbBIX
JTUCIUTUINH, TIPaBUIia
MOCTPOEHUS TEXHUYECKUX CXEM
U yepTexen

OIIK-1.4 Bnagets OCHOBHBEIMU
METOJaMH, UCTIOJIb3YEMbIMU
reoJioraMu, HHTEpIpeTaluu
JTAHHBIX TeO(PU3UIESCKIX
HCCIIETOBAHNM, TEXHUKO-
SKOHOMMYECKOTO aHaIn3a,
HaBBIKAMM COCTaBJICHMS
pabouux MPOEKTOB B COCTABE
TBOPYECKON KOMAaH/IblI,
OIIK-1.5 Bimagets HaBBIKAMHA
JIEJIOBOT'O B3aMOJCHCTBHUS C
CEpBHUCHOMH CITyk00i1 1
OIIEHUBATh UX PEKOMEHAAIUH C
Y4E€TOM DKCIIEPUMEHTAIILHON
pabOTHl TEXHOJIOTHYECKOTO

KonTtpounpyembl Kon u HanmeHoBanue
Ne | e pa3pgeibl (TeMbl) HAHMMEHOBaHUe HHuatop 10CTHHkeHAA OLICHOYHOI0
KOMIIeTEeHIIUHN
AUCHHUILTHHBI KOMIIeTEeHIIUHN cpeacTBa
OIIK 4. Cnocoben OIIK-4.1 3HaTh TEXHOJIOTHIO Ompoc, Tecr,
MIPOBOJIUTH COTOCTAaBIICHUSI IPOBECHUS penieHue 3ajad,
U3MEpEeHUs U TUIIOBBIX SKCIIEPUMEHTOB Ha OTYET 110
HaOJIro1eHus, CTaHJApTHOM O00OPYZOBaHUM B | TaOOpaTOPHOI
oOpabaThIBaTh 1 J1abopaTOpUH U Ha pabote
MIPEICTABISTH MIPOU3BOJICTBE,
skcniepuMmeHTasbHble | OIIK-4.2 YMmeTs 00pabaThiBaTh
JTAHHBIE pe3yabTaThl HAYYHO-
HCCIIEIOBATENLCKOM
NEeSTeIbHOCTH, UCTIONb3YS
CTaHJIapTHOE 000pyI0BaHUE,
puOOpPbI U MaTEepUAIBL,
OIIK-4.3 Bnageth TEXHUKOH
SKCIIEPUMEHTUPOBAHUSA C
HCIOJIb30BaHUEM TTaKETOB
porpamm
4. | Pazgen 4. Ontuka | OIIK-1. OIIK-1.1 3HaTh Ompoc, Tecr,
Cnocoben pemarh | TpUHUUNHATbHBIE pelIeHue 3aaay,

OTYeT IO
nabopaTopHOI
pabore
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KonTtpounpyembl Kon u HanmeHoBanue
Ne | e pa3aesibl (TeMbl) HAUMEHOBaHME T DS OIIEHOYHOI'0
KOMIIEeTEHIIHHI
AUCHUILIMHBI KOMIIEeTEeHIIHH cpeacTBa
oTJIeJIa IPEATPUITHS
OIIK 4. Cnnocoben OI1K-4.1 3HaTh TEXHOJIOTHIO Ompoc, TecT,
MIPOBOJIUTH COTIOCTABJICHUS POBEICHUS perieHue 3a1ad,
U3MEpEHUS U TUTIOBBIX SKCIICPUMEHTOB Ha OTYET I10
HaOJII0ICHUS, CTaHJIapTHOM O00OpYy/A0BaHUU B | JabopaTopHOit
o0pabaTbIBaTh U nabopaTopuu U Ha pabote
MIPEICTABISITh MIPOM3BOJICTRBE,
skcniepumenTtanbheie | OIIK-4.2 Ymers 00pabaTbiBaTh
JIAHHbBIC pe3yNbTaThl HAYYHO-
HCCIIeI0BATEIbCKOM
NeSITEIbHOCTH, UCTIONB3YS
CTaHJapTHOE 000py/I0BaHUE,
MPUOOPHI U MaTepHAJIBI,
OIIK-4.3 BinameTs TEXHUKOM
AKCTICPUMEHTHPOBAHUS C
HCIIOJIE30BaHHEM ITAKETOB
porpamMm
5. | Pa3zmen 5. OIIK-1. OIIK-1.1 3HaTh Ompoc, TecT,
KBanroBas ontuka | CriocoOeH peuiath | MpUHIMIHATbHBIC pelieHue 3aaa4

3a7ja4M, OTHOCSIINECS
K TpodeccHoHaTbHOMI
NeSITeTTbHOCTH,
OPUMEHSIST  METOJBI
MOJICITMPOBAHMS,
MaTeMaTHIeCcKOro
aHaJIN3a,
€CTECTBEHHOHAYYHBIE
u  OoOLIeMH)KEHEPHbIE
3HAHUS

0COOEHHOCTH MOJEIINPOBAHUS
MaTeMaTHYeCKHUX, PU3NIECKUX
1 XUMUYECKUX TPOIIECCOB,
npeAHa3HauYeHHbIE s
KOHKPETHBIX TEXHOJIOTHYECKUX
MPOLIECCOB,

OIIK-1.2 YMeTh UCIOJIB30BaTh
OCHOBHBIC 3aKOHBI JUCITUTUINH
WHXEHEPHO-MEXaHUYECKOTO
MOAYJIs,

OIIK-1.3 YMeTh uUCIoJIb30BaTh
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCUUIUINH, PaBUIia
MOCTPOEHHUS TEXHUYECKUX CXEM
U YepTexKen

OIIK-1.4 Bnameth OCHOBHBIMH
METOAaMH, UCTIOJIb3YEMbIMU
reoJIOTaMH, UHTEPITPETAIITN
JAHHBIX T€O(PU3NIECKIX
HCCIIEIOBAHNM, TEXHUKO-
SKOHOMHYECKOI'0 aHaJIn3a,
HaBBIKAMH COCTAaBJICHHS
pabovrx MpPOEKTOB B COCTaBE
TBOPYECKON KOMaH/bI,
OIIK-1.5 BimageTs HaBBIKAMHU
JIEJIOBOT'O B3aMOJICHCTBUS C
CEPBHCHOM cITyk00ii 1
OIICHUBATh WX PEKOMEHIAIINU C
YYETOM HKCIEPUMEHTAIbHOU
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KonTtpounpyembl Kon u HanmeHoBanue
Ne | e pa3pgeibl (TeMbl) HAHMMEHOBaHUe HHuatop 10CTHHkeHAA OLICHOYHOI0
AUCIHHUILJIMHBI KOMIIeTEeHIIUHN KOMAETEHIIH cpeacTBa
paboThl TEXHOJIOTHYECKOTO
OTJieJIa IPEANPUATUS
OIIK 4. Cnocoben OIIK-4.1 3HaTh TEXHOJIOTHIO Ompoc, Tect,
MIPOBOJIUTH COTIOCTAaBJICHUSI IPOBEICHUS penieHue 3aaau
U3MEpEHUS U TUTIOBBIX SKCIIEPUMEHTOB Ha
HaOJIIOCHUS, CTaHJapTHOM 000OPY/IOBaHUU B
o0OpabaThIBaTh 1 J1ab0opaTOPUH U Ha
MIPEICTABISATH MIPOU3BOJICTBE,
skcniepuMmeHTanbHble | OIIK-4.2 YMmeTs 00pabaThiBaTh
JTAHHBIE pe3yabTaThl HAYYHO-
HCCIIeIOBATENbCKOMN
NEeSTeTbHOCTH, UCTIONB3YS
CTaHJIapTHOE 000pyI0BaHUE,
puOOpPbI U MaTEpPUAIIBL,
OIIK-4.3 Bnageth TEXHUKOH
AKCTIEPUMEHTUPOBAHUS C
HCIOJIb30BaHUEM TTaKETOB
porpamm
6. | Pazmen 6. OIIK-1. OIIK-1.1 3nath Ompoc, TecT,
MonekynsapHas Cnocoben pemaTs | IPUHIUITNATIbHBIE peuieHue 3a1ad,
¢buzuka u 3aJ]a4M, OTHOCAIIUECS | OCOOCHHOCTH MOACIUPOBAHUS | OTYET 1O
TEPMOJIMHAMMKA K Mpo(eCCHOHAIFHON | MaTeMaTHUECKUX, GPU3NIECKUX | TabopaTOpHOI
JEeSITeIbHOCTH, Y XUMHUYECKHUX MPOIIECCOB, pabote
NpUMEHSIE  METOJIbI | IPeIHa3HAYCHHBIE IS
MOJIeTTUPOBAHUS, KOHKPETHBIX TE€XHOJIOTUYECKUX
MaTeMaTHU4eCKOro MIPOIIECCOB,
aHaju3a, OIIK-1.2 YMeTh uCIoiabp30BaTh
€CTEeCTBEHHOHAYYHBIC | OCHOBHBIC 3aKOHBI IUCIUILIAH

u 06H_ICI/IH)KeHepHLIe
3HaHUA

WHXEHEPHO-MEXaHUYECKOIO
MOYJIs,

OIIK-1.3 YMeTh HCITOJIB30BaTh
OCHOBHEIE 3aKOHBI
€CTECTBEHHOHAYYHbBIX
JTUCIUTIINH, TIPaBUIIa
MOCTPOEHUS TEXHUUECKUX CXEM
U YepTexen

OIIK-1.4 BiageTs OCHOBHBIMHU
METOJaMH, UCTIOJb3YEeMbIMU
re0JIOTaMH, UHTEpPIPETAIIUN
JTaHHBIX Te0(PU3NIESCKIX
HCCIIeTOBAHNM, TEXHUKO-
SKOHOMMYECKOTO aHaIn3a,
HaBBIKAMM COCTaBJICHMS
pabouux MPOEKTOB B COCTABE
TBOPYECKON KOMaH/bI,
OIIK-1.5 Binagers HaBBIKAMUA
JIEJIOBOT'O B3aMOJECHCTBHUS C
CEpBHUCHOM cITy:k00i1 1
OIIEHHUBATh UX PEKOMEHAAIUH C
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KonTtpounpyembl Kon u HanmeHoBanue
Ne | e pa3aesibl (TeMbl) HAUMEHOBaHME T DS OIIEHOYHOI'0
KOMIIEeTEHIIHHI
AUCHUILIMHBI KOMIIEeTEeHIIHH cpeacTBa
Y4E€TOM DKCIIEPUMEHTAIILHOMN
pabOThI TEXHOJIOTHYECKOTO
oTJIeJIa IPEANPUITHS
OIIK 4. Cnnocoben OI1K-4.1 3HaTh TEXHOJIOTHIO Ompoc, TecT,
MIPOBOJIUTH COTIOCTABJICHUS TIPOBEICHUS perieHue 3a1ad,
U3MEpEHUS U TUTIOBBIX SKCIICPUMEHTOB Ha OTYET I10
HaOJII0ICHUS, CTaHJIapTHOM O00OpYy/A0BaHUU B | JabOpaTopHOit
o0pabaTbIBaTh U nabopaTopuu U Ha pabote
MIPEICTABISTh MIPOM3BOJICTRBE,
skcniepumenTanbueie | OIIK-4.2 Ymers 00pabaTbiBaTh
JIAHHbBIC pe3yNbTaThl HAYYHO-
HUCCIE0BATEIBLCKON
NeSITeIbHOCTH, UCTIONB3YS
CTaHJapTHOE 000py/I0BaHUE,
MPUOOPHI U MaTEPUAJIBI,
OIIK-4.3 BnameTrh TEXHUKOM
AKCTICPUMEHTHPOBAHUS C
HCIIOJIb30BaHUEM ITAKETOB
porpamMm
7. | Pazmen 7. ®usmuka | OIIK-1. OIIK-1.1 3HaTh Ompoc, TecT,
aToMOB U MoJiekyn | Crocoben pemiath | NpUHIMIHATIbHBIC pelieHue 3aaa4

3a7ja4M, OTHOCSIINECS
K TpodeccHOHaTbHOMI
NeSITeTTbHOCTH,
NPUMEHSST  METOJBI
MOJICITUPOBAHMS,
MaTeMaTHIeCKOro
aHaJIN3a,
€CTECTBEHHOHAYYHBIE
u  OoOLIeH)KEHEPHbIE
3HAHUS

0COOEHHOCTH MOJIEJIMPOBAHUS
MaTeMaTHYeCKHUX, PU3NIECKUX
1 XUMUYECKUX TPOIIECCOB,
npeAHa3HauYeHHbIE s
KOHKPETHBIX TEXHOJIOTHYECKUX
MPOLIECCOB,

OIIK-1.2 YMeTh UCIIOJIB30BaTh
OCHOBHBIC 3aKOHBI JUCITUTUINH
WHXEHEPHO-MEXaHUYECKOTO
MOZYJIs,

OIIK-1.3 YMeTh UCIOJIb30BaTh
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCUUIUINH, PaBUiia
MOCTPOCHUS TEXHUYECKUX CXEM
U YepTexKen

OIIK-1.4 BnameTh OCHOBHBIMH
METOAaMH, UCTIOJIb3YEMbIMU
reoJIOTaMH, UHTEPITPETAIIIN
JTaHHBIX TeO(PU3NIECKIX
HCCIIEIOBAHNM, TEXHUKO-
9KOHOMHMYECKOI'0 aHaJIn3a,
HaBBIKAMM COCTaBJICHHS
pabovnx MpPOEKTOB B COCTaBe
TBOPYECKON KOMaH/bI,
OIIK-1.5 BimageTs HaBBIKAMHU
JIEJIOBOT'O B3aMOJICHCTBUS C
CEPBUCHOM CITYKO0H 1
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KonTtpounpyembl Kon u HanmeHoBanue
Ne | e pa3aesibl (TeMbl) HaMMeHOBaHUe L D A OLIEHOYHOI' 0
KOMIIETEHIIUHN
AMCUUTJIMHBI KOMIIETEHIIUN cpeacTBa
OIICHUBATh UX PEKOMEHJIAIINH C
Y4E€TOM DKCIIEPUMEHTAIILHON
pabOTHI TEXHOJIOTHYECKOTO
OT/IeJIa IPEATPUSITUS
OIIK 4. Cnocoben OIIK-4.1 3HaTh TEXHOJIOTHIO Ompoc, Tecr,
MIPOBOJIUTH COTIOCTAaBJICHUSI IPOBEICHUS perieHue 3aaau
HU3MEPCHHUS U THUTIOBBIX SKCTICPUMEHTOB Ha
HaOJII0ICHUS, CTaHJapTHOM 00OPY/IOBAaHUU B
o0OpabaThIBaTh U JabopaTOpHUH U Ha
MIPEICTABISTH MIPOU3BOJICTBE,
skcniepuMmeHTanbHble | OIIK-4.2 YMmeTs 00pabaThiBaTh
JTaHHBIC pe3yabTaThl HAYYHO-
HCCIIEIOBATEIbCKOM
NEeSATeTbHOCTH, UCTIONB3YS
CTaHJapTHOE 000PYI0BaHHUE,
puOOpPbI U MaTEpPHUAIIBL,
OIIK-4.3 Bnageth TEXHUKOH
AKCTIEPUMEHTUPOBAHUS C
HCIIOJIb30BAHKEM TTAaKETOB
porpamm
8. | Pazgen 8. ®u3uka | OIIK-1. OIIK-1.1 3nath Ompoc, TecT,
aTOMHOTO sSiApa U Cnocoben pemaTh | IpUHIUITHATIbHBIC perieHue 3aaaq

3IIEMEHTaPHBIX
YaCTHIL

3a]]auu, OTHOCSIIHECS
K TmpodeccruoHambHOM
NEeSITETbHOCTH,
IMPUMCHSA METOAbI
MO/JICITUPOBAHMSI,
MaTeMaTHU4YCCKOI O
aHam3a,
C€CTCCTBCHHOHAYYHBIC
U OOIIEHHKEHEPHBIC
3HaAHUA

0COOCHHOCTH MOJEIUPOBAHUS
MaTeMaTH4eCKuX, (PU3ndecKux
1 XMMUYECKUX MPOLIECCOB,
npeaHa3HauYeHHbIE NS
KOHKPETHBIX TEXHOJIOTUYECKUX
MPOIIECCOB,

OIIK-1.2 YMeTh HCITOJIB30BaTh
OCHOBHBIE 3aKOHBI JUCIUATUINH
WHXEHEPHO-MEXaHUYECKOIO
MOYJIs,

OIIK-1.3 YMeTh HCITOJIB30BaTh
OCHOBHEIE 3aKOHBI
€CTECTBEHHOHAYYHbIX
JTUCIUTLINH, TIPaBUIIa
MOCTPOEHUS TEXHUUECKUX CXEM
U YepTexen

OIIK-1.4 BiageTs OCHOBHBIMU
METOJaMH, HCTIOJIb3YEeMbIMU
reoJIOTaMH, UHTEpPIPETAIIIN
JTaHHBIX Te0(PU3NIESCKIX
HCCIIETOBAHNM, TEXHUKO-
SKOHOMMYECKOTO aHaIn3a,
HaBBIKAMM COCTaBJICHMS
pabouux MPOEKTOB B COCTABE
TBOPYECKON KOMaH/bI,
OIIK-1.5 Binagers HaBBIKAMUA
JIEJIOBOT'O B3aMMOJCHCTBHUS C
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KonTtpounpyembl Kon u HanmeHoBanue

NuaaukaTop 10CTHXKEHUS

Ne | e pa3aesibl (TeMbl) HAaUMEHOBaHHUe OILICHOYHOI'0
KOMIIeTEHIINH

JUCIHUILINHLI KOMIIeTCHIINHA cpeacTBa

CEPBUCHOM CITyKO0H 1
OIICHUBATh WX PEKOMEH/IAIINU C
y4eTOM SKCIIEPUMEHTAIILHOM
paboThI TEXHOJIOTHYECKOTO
OTJIeNIa IPEIPHUITHS

OIIK 4. Cnnocoben OI1K-4.1 3HaTh TEXHOJIOTHIO Ompoc, TecT,
MIPOBOJIUTH COTIOCTABJICHUS TIPOBECHUS perieHue 3a1aq
U3MEpEHUS U TUTIOBBIX SKCIICPUMEHTOB Ha
HaOJIIOIeHN, CTaHIAApTHOM 000PY/IOBaHUH B
o0OpabareIBaTh U nabopaTopuu U Ha
MIPEICTABISTh MIPOM3BOJICTRBE,
skcniepumenTanbhbie | OIIK-4.2 Ymers 00pabaTeiBaTh
JIaHHBIE pe3yabTaThl HAYYHO-
HCCIIeI0BaTEIbCKOM

NeSITeTIbHOCTH, UCIIOJB3YS
CTaHJapTHOE 000pyI0BaHUE,
pUOOPBI M MAaTEPHUAIIBI,
OIIK-4.3 Biragetrb TEXHUKOU
IKCIICPUMEHTHUPOBAHUS C
WCIOJIb30BAaHUEM TTAKETOB
porpamMm

Jdranbl popMuUpoBaHusa KoMmieTeHnuil B nmpouecce ocsoenust OIOII npsamo
CBs3aHbl C MECTOM JIMCLUMIUIMH B oOOpa3oBarelbHOM mnporpamme. Kaxawlii stan
bopMHUpOBaHU KOMIIETEHIIUH, XapaKTEPU3yETCsl ONPEEICHHBIMU 3HAHUSMU, YMEHUSIMHU
Y HaBBbIKaMU U (MJIM) OTIBITOM ITPO(EeCCHOHANBHOM AesTENHbHOCTH, KOTOPBIE OLIEHUBAIOTCS
B IIPOLIECCE TEKYIIErO0 KOHTPOJIS YCIEBAEMOCTH, IMPOMEKYTOUYHOW AaTTECTallMH 10
JUCLMIUTMHE (IPAaKTUKE) U B IPOLIECCE UTOTOBON aTTECTALIUU.

JucuuminHa «Pu3nKa» SBISETCS HAYAJIbHBIM 3TAllOM KOMIUIEKCA JUCLUIUIMH, B
XO0J1e U3YUYEHUS KOTOPBIX Yy CTyIeHTOB hopmupyrorcs komnetermuu OIIK-1 u OITK-4.

3aBepiiaercsa pabota o GOPMUPOBAHUIO Y CTYJEHTOB YKa3aHHBIX KOMIIETEHIIHI B
XO0Jle M3YYEHHs IHUCLUMIUIMH TEOPETUYECKas MEXaHUWKa, CONPOTUBIECHUE MaTEpHAJIOB,
METPOJIOTHs, CTaHAAPTU3AlMsA U cepTU(UKAIMA, SJIEKTPOTEXHUKA U DIIEKTPOHHUKA,
TEIJIOTEXHUKA, yueOHas MpaKkTUKa (03HAKOMUTENbHAS PAKTHKA).

Hrorosas ouenka cdopmupoBanHocT komnereHuud OIIK-1 u  OIIK-4
omnpezensiercs B nepuoj ['ocy1apcTBEHHOM UTOrOBOM aTTeCcTallMu: MOJATOTOBKA K cAa4e U
claya TOCYJApCTBEHHOIO JK3aMeHa; [ocylIapCcTBEHHOW UWTOrOBOM — aTTeCTalluu:
BBIIIOJIHEHUE, TMOJArOTOBKA K NPOLEAYpEe 3alluThl W 3allUTa  BBIIYCKHOU
KBaJIU(UKAIIMOHHON PabOThI

B npouecce m3ydyeHuss IMCHMINIMHBI, KOMIIETEHIHHM Takke (opmupyrorcs
MOJ3TAIHO.

OcuHoBubiMu  dTamamu  ¢opmupoBanus OIIK-1 u OIIK-4 npu wuzydeHun
qucuuminabl - B1.JI(M).b.13  «®u3uka» sBISE€TCS MOCIEIOBATEIIBHOE HW3Y4YCHHE
COJEPKATENIbHO CBSI3aHHBIX MEXIY CO0O0M TeM y4eOHBIX 3aHATHH. M3ydyeHue kaxmoun
TEMbl MPEIIOJIAraeT OBJAJECHUE CTYJEHTaMH HEOOXOAUMBIMH JI€CKPUITOPaMU
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(cocTaBnsOMMUMH) KOMMETeHIHH. J[7Is OmeHKn ypoBHS  CPOPMUPOBAHHOCTH
KOMIIETCHIIMA B IIPOLECCE H3YYEHHUs JUCLUIUIMHBI IPEAYCMOTPEHO IPOBEICHUE
TEKyHIEr0 KOHTPOJS YCIEBAEMOCTH IO pas3liesiaM JUCUUIUIMHBI U IPOMEXKYTOYHOU
aTTECTAlUH 110 JUCLHUILUIMHE — 3a4€Ta B IEPBOM CEMECTPE U IK3aMEHA — BO BTOPOM.

6.2. KonmpoavHhbie 3a0aHus U Mamepuaivl, Heo0xo0umovle 011 OUEHKU 3HAHUIL,
YMEeHUil U HAbIKO8 u (Uiu) onvima O0eameabHOCMU, XAPAKMEPUIYIOUUX IMANbL

dopmuposanun Komnemenyuil 6 npoyecce 0C0CHUs 00PA306AMETbHOU NPOCPAMMbL

6.2.1. Koumponvhsie sonpocst no memam (pasoeiam) 0Jisi ONPoca Ha 3aHAMUSX

HanmenoBanue TeM

Bompocel
(pa3aes1oB) MM CHUIIINHbBI p

Pasnen 1. Kinaccuueckas | 1. OcHOBHblE ypaBHEHMs KHHeMaTukd. lloHatus mnepemenienus,
MEXaHUKa CKOPOCTH, YCKOPEHUSI.

2. KuHematuka BpamareabHOro JBUKECHHUS.

3. JIluHamuKka BpamaTeabHOro ABUKEHHUS.

4. MowmeHT cuibl. PaboTa Bo BpamareabHOM JBUKCHUU.

5. Ilpumepsl ompeneneHuss MOMEHTAa WHEPIUU Tela JHUHAMHYECKUM
MeToaoM. MoMeHT umiynbca. KuHeTnueckasi SHEprusi Bpalaoerocs
Tena. OCHOBHOE YpaBHEHHME [IMHAMHMKM BpalIaTENIbHOTO JIBH)KCHHUS.
3aKOH COXpaHEHUsI MOMEHTa UMITyJIbCca

6. Mexannuka  KHUIKOCTEH. 3akoH  Apxumena. YpaBHeHue
HEpa3pbIBHOCTHU. Y paBHEeHUE bepHyIum.

Paznen 2. DnekrpuuectBo | 1. OCHOBHBIE MOHATHS U 3aKOHBI 3JIEKTPOCTATHKHU.

Y MarHeTu3M 2. DnexkTpuueckoe noje. HanpspkeHHOCTh U MOTEHIIUAN 3JIEKTPUYECKOro
OIS

3. IlocrosiHHbIN AntekTpudeckuil ToK. IlociaenoBaTesbHOE U TAPAIIIEIBHO
coeJIMHEHHEe NMPOBOIHUKOB. 3akoHbl Kupxroda.

4. O6006menHbIi 3akoH OMa. MOIIHOCTD B IIETIH IEPEMEHHOTO TOKA.

5. MaruautHoe nosie. 3akoH buo-Caapa-Jlamnaca.

6. Cuiia Amnepa. Cuia Jlopenua.

7. NHnyktuBHOCTh KOHTypa. CamoMHAyKUMsa. B3aumHas WHIyKUHS.
TpanchopmaTopbl. DHEPTHSI MATHUTHOTO TTOJIS.

8. MarauTHble CBOMCTBA BEIIECTBA.

Paznen 3. KoneGanus wu | 1 Konebanus. CBoOG0OAHbIE, TapMOHUYECKUE KOJICOaHMS.

BOJIHBI 2. CMmelieHue, CKOpOCThb, yCKOpEHHe, epuo/, (haza koedaHui, yacTtora.
3. 3aryxaromue konebanus. [lepros 3aryxaronmx kojseOaHu.

4. BeiyxieHHble KoeOaHus. Pe3oHaHc.

5. Ilpy>xuHHBIH, GU3NYECKHA, MATEMAaTHUECKUI MassTHUKH.

6. Yrpyrue BoaHbl. BonHoBsle npoueccsl. [IpogonbHble u nonepeuHsle
BOJIHBL. YpaBHEHHE IUIOCKOW BONHBL. [loHsTHA: (haza BoNHBEL, (HPOHT
BOJIHBI, ITTMHA BOJHBI. [I0TOK SHEprun BOJIH

7. DIEeKTpOMarHuTHbIE KOJIeOaHuUS.

8. DnexkTpomarHuTHbIe BOJIHBL. [1Ikana 3eKTpOMarHuTHBIX BOJIH.

Pa3nen 4. Ontuxa 1. 3akoHbBI reoMeTpu4ecKOl ONTUKH. JIMH3BI.

2. Cdepuueckue 3epkana. IloctpoeHne m3zoOpakeHHs] B CPepUUECKUX
3epKaax.

3. BonHoBas onTuka.

4. UnTepdepenius crera.
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HaumeHnoBaHue TEM
(pa3aes1oB) IMCHUIINHbBI

Bonpocsl

. dudpaknus cera.
. [Monsipuzanus ceera.
. B3aHMOH€ﬁCTBHC QJICKTPOMAIrHUTHLIX BOJIH C BCIICCTBOM.

Pa3nen 5. Ksantosasg
OITHKA

. TemnoBoe n3nyueHne. OCHOBHBIE 3aKOHBI.

. ®oronsl. JlaBneHue cBera.

. ®oToapdekr. YpaBuenue DitHiTeHa 115 hoTodrddekra.
. Oddexr Komnrona.

Pazpgen 6. MonekynsipHas
¢u3nKa 1 TepMOINHAMHKA

. MOJ'IeKy.TIHpHO—KI/IHeTI/I‘leCKaH TCOpHUs.
. YPaBHeHI/ISI COCTOAAHHA UCAJTBHOTO I'a3a.
. HepBoe Ha4aJio TCpMOJUHAMHUKHU.

. Bropoe Hauano TepMoAMHAMUKH.
. Peanbuble ra3ml.

Pazgen 7. ®uzuka aToMOB
Y MOJIEKYJT

. Mogens atoma ToMmcoHa.
. Sinepnas monenp aroma.
. Iloctynarsl bopa.

Paznen 8. dusuka
aTOMHOTI'O spa u
3neMeHTapme HqaCTHUI]L

. CocTaB u XapakTepuCTUKa aTOMHOTO s/Ipa.

. Mogenu aToMHOTO sapa.

. SlnepHble cWIIBL. SInepHbIe peaklnH.

. Buapsl B3auMOECTBUI U KIIACCHI DJIEMEHTAPHBIX YaCTHLI.

5
6
7
1
2
3
4
1
2
3
4. BHyTpeHHsIsl JHEPTHUs U TEIJIOEMKOCTh HI€AIbHOTO Tra3a.
5
6
1
2
3
1
2
3
4
5. MeTonbl peructTpanyu dI€MEHTapHbIX YACTHII.

I kana OIICHUBAHUSA OTBCTOB HA BOIIPOCHI

IIIxana oneHNBaHUSA

Kpurepun onenuBanus

«OTINYHOY»

OOyuatomuiica riyOOKO M COJepKaTelbHO PAacKpbIBAeT OTBET Ha
KKl TEOPETUYECKUH BOINPOC, HE MOMYyCTHUB oOmMOOK. OTBET
HOCUT Ppa3BEpHYTHIH UM HCUEPIBIBAIOIIUN  XapakTep, MOXET
000CHOBAaTh CBOM CY)KIEHHS, NIPUMEHUTHh 3HAHHUSA Ha INPAKTHKE,
IPUBECTH HEOOXOIUMBIE MPUMEPHI HE TOJIBKO MO YYEOHUKY, HO U
CaMOCTOSITEJIBHO COCTaBJICHHBIE.

«Xopomo»

OOyuaromuiics B 1I€JIOM pPacCKpbIBaeT TEOPETHUECKUE BOIPOCHI,
OJTHAKO OTBET XOTsI ObI HA OJWMH M3 HUX HE HOCHUT Pa3BEPHYTOTO M
HCUEPIIBIBAIOILETO XapaKTepa.

«Y,Z[OBJ'IGTBOPI/ITCJ'IBHO»

OO0yJarmmuiicss B 1IEJIOM PACKpPHIBAET TEOPETHUYECKHUE BOMPOCHI U
JOMYyCKaeT P  HETOYHOCTEeH, (¢parMEeHTapHO  PACKPBIBAET
COJICp)KaHNE TEOPETUYCCKUX BOMPOCOB WM UX PACKPBIBACT
coJIepKaTenbHO, HO JOIMYyCKasl 3HAYUTEIbHbIe HETOYHOCTH.

«HeynoBneTBOpUTEIEHO

OOyuatomuiicst He 3HaeT OTBETOB Ha MOCTABJIEHHbIE TEOPETUUECKHE
BOIIPOCHI.

6.2.2 Temvl 0151 00K1A008

HaumeHnoBaHue TeEM
(pa3aesioB) IMCHUILINHbBI

Tembl aJ151 JOKIaT0B

Paszgen 1. Kiaccuueckas
MEXaHUKa

1. KunemaTtuka Touku. Mojienu B MEXaHUKe.
2. 3aKOH BCEMHUPHOI'O TATOTECHMSI.

3. ledopmarnmu TBEpAOTO Tela.

4. D51eMEeHThI TEOPUH OTHOCUTEIBHOCTH.

5. 3aKOH B3aMMOCBS3M MACChl U SHEPTUH.

Paznen 2. DnexTpuyecTBo

1. Onucanue CBOMCTB BEKTOPHBIX TOJIEH.
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1 Mara€Tusm

2. Tunbl [OUPAEKTPUKOB M UX TnoJsipu3anus. [loysipu3oBaHHOCTD.
HanpsikeHHOCTB MOJIst B TUAJIEKTPUKE.

. [IpoBOAHUKY B 3IEKTPUUECKOM TI0JIE

. MarguTtHble CBOMCTBA BEIIECTBA.

. Buapl MaraeTukoB.

. Toku ®yxo.

. DIIEKTPUUECKUHN TOK B )KUIKOCTSIX.

. DJNEKTPUYECKUN TOK B ra3zax.

Pasgen 3. KoneOanus u
BOJIHBI

. OU3NYECKUil MasSTHHUK.

. Yrpyrue BOJIHbI, OCHOBHBIE TTOHSATHS

. 3BYKOBBI€ BOJIHBI.

. DOKCIIEpUMEHTAJIbHBIE UCCIIEAOBAHUS JIEKTPOMArHUTHBIX BOJIH.
. [ITkasa 3JIeKTpOMarHuTHBIX BOJIH.

Pa3nen 4. Ontuka

. MaTepdepomeTp MaiikenbcoHa.
. AudpaxponHas pemerka.

. T'omorpadwus.

. [longapuszanus ceera

. [lornomienue ceera.

. PaccenBaHnue caera.

. JlromuHECIeHITHS.

Paznen 5. KBanrosas
OIITHUKA

. 3akon Credana-bonpimana
. 3akonbsl Buna

. CTostunie BOJIHEI.

. ®opmyna [1nanka.

. OmpIT bore. ®oTOHLI.

Paznen 6. MonexyinsapHas
¢u3uKa U TepMOJMHAMUKA

. Pactipenenenne Makcsenna-bosibimana.

. TepmoauHaMUUYECKUN METOJ], TEPMOIUHAMUYECKHE CUCTEMBI.

. OHTPOIINS CUCTEMBI.

Cunpl W TOTEHUMAJbHAsT  3HEPIHsT  MEXMOJIEKYJISIPHOTO
B3aUMOJCHCTBHUSIL.

5. VYpaBHenune u wnszorepMbl Ban-/lep-Banbca. BHyTpeHHss 3Heprus
pEaJIbHOTO Ta3a.

6. ®a3a u daszosbie nepexoipl. Pa3zoBele AUarpammbl. TpoiiHas Touka.

. CBoiictBa xunkocreil. [loBepXHOCTHOE HATsHKEHUE.

. Kpucrannnueckue u amopdHsbie Tena.

AL E,WND—_L,IIAAON PR LD, R WD =000 AW

Pazgen 7. ®uzuka aToMOB
Y MOJIEKYJT

. MarHuTHbI MOMEHT aToMma.
. DddexT 3eemana

. [IpuHnun [Taymnu.

. PEeHTreHOBCKHME CIIEKTPBI.

. JIazepsl.

Paznen 8. dusuka
aTOMHOTI'O sapa u
3JIEMEHTAPHBIX YaCTHUII

. PannoaktuBHOCTH

. TepmosinepHbie peakuuu

. ATOMHBIE 3JIEKTPOCTAHIUH.
. Kocmuueckue myumn.

. Heiitpuno.

. KBapku.

. Benmukoe o0bequaeHME.

NN DN R W =R W —=|o

IIkaJjia oneHNBaAHUSA

[Ixana oneHUBAHUA

Kpurepuu onenuBanus

«OTINYHOY

OObyyaromuiics ryO00KO M COJEp)KaTeNbHO PACKPBIBAET TEMY
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JIOKJIa/1a, HE JOMYCTHB OIIMOOK. OTBET HOCUT pa3BEpHYTHIH U
VCUYEPIBIBAIOIINN XapaKTep.

OOyuaronuiicsi B 1Ie7IOM PaCKpPBIBAET TEMY JIOKJIAAa, OJTHAKO OTBET
«Xopo1o» XO0Ts Obl Ha OJIMH U3 HUX HE HOCHUT Pa3BEPHYTOr0 U UCUEPIBIBAIOIIETO
Xapakrepa.

OOyyaromuiics B 11€JIOM PacKpbIBaeT TEMY JOKJIaga M JOIMyCKaeT
pAN  HETOYHOCTEW, (parMEeHTApHO PACKPBIBACT  COJEpPKaHUE
TEOPETHYECKUX BOMPOCOB WJIM UX PACKPBIBACT COJEPIKATEIBHO, HO
JIOTYCKasl 3HAYUTEIbHbIE HETOYHOCTH.

«Y IOBIIETBOPUTEIILHO

«Hey10BIeTBOPUTEILHOY OOyyaromuiics He BiIaJIeeT BBIOPAHHON TeMOoi

6.2.3. Ilpumepwl 3a0au 015 pewieHus Ha NPAKMUYECKUX 3AHANUIX

1. JlBa ToueuHBIX 3aps/a, HaXOAACh B Macje Ha PacCTOSHUM 1l ApyT OT Apyra, B3auMOJEHCTBYIOT
C HEKOTOpO# critoil. Ha kakoM paccTostHAM 12, HY>KHO IIOMECTHUTD 3TH 3apsi/ibl, YTOOBI OJIYUYHTH TY K
cuity B3aumozelctBusa? CriporpaMMHUpoBaTh rpaduK 3aBUCUMOCTH CHIIbl F B3anMoieNHCTBHS MKy
TOYEYHBIMHU 3apsAaMH OT PACCTOSHHUA T.

2. JIBa TOYEUHBIX 3apsa, HAXOIACh B Macile Ha pacCTOSIHUU Il ApyT OT apyra, B3aMMOIEHCTBYIOT
C HEKOTOpo# cusoi. Ha kakom paccTOsTHUM 12, HY>KHO IOMECTUTh ATH 3apsi/ibl, YTOOBI TOJTYUUTh TY KE
cuity B3aumozectBusa? CriporpaMMHUpoBaTh rpaduK 3aBUCUMOCTH CHIIbI F B3auMOIENHCTBHS MEXITY
TOYEYHBIMHU 3apsSAaMH OT PACCTOSIHHUA T.

3. CrporpamMmmupoBaTh  TpauKH  3aBUCUMOCTH  SHEpruM  WaJ  3JIEKTPOCTAaTUYECKOTrO
B3aMMOJICHCTBUS JIByX TOYEUHBIX 3apsAJIOB OT paccTosHUS Mexay HuMH 2<r<10cm . 3apsamsl
BBOJATCS C KJIAaBUATYPBI. I 'padyku MOCTPOUTS /U1l OAHOMMEHHBIX 3apsiI0B U PA3HOMMEHHBIX 3apsi/IOB.

4. JIBa mapuka OIMHAKOBBIX pajnyca M Macchl (BOJUTCS C KIaBUATypbl) MOJBEIICHBI HA HUTAX
OJIMHAKOBOM AuHBI | = 20 cM Tak, 4TO UX MOBEPXHOCTHU comnpukacarTcs. [Tocie cooOieHus mapukam
3apsana q0 (BBogutcs ¢ kiaBuatypsl B MKKJT) OTTONKHYJIMCH IPYT OT APYyTa U pa3oluIUNCh HA yTOd 20.
CnporpaMMHpOBaTh OTKJIOHEHHE 3aPsI0B.

5. Haiitu miioTHOCTB p MaTepuaia MapruKoB 3a/1a4K, €CJIM U3BECTHO, YTO MPH MOTPYKEHUHU ITUX
LIApUKOB B KEPOCHH YIOJ pacXOXAEHHUS HUTEH cTal paBHbIM 20K = 54°. CnporpammupoBaTh
OTKJIOHEHHE 3apsi/I0B.

6. JIBa 3apspKEHHBIX IIapUKa OJIMHAKOBBIX PaJilyca U MacChl MOJIBEIIEHBI HA HUTSX OJIMHAKOBOM
JUIMHBl U OIYLIEHbl B XHUJIKUN TUAIEKTPUK, IJIOTHOCTh KOTOPOIO paBHA P U JUAJIEKTpUYECKas
MPOHMIIAEMOCTh paBHa €. KakoBa jomkHa OBITH MIOTHOCTH p0 MaTepuaa IapuKOB, YTOOBI YIIIBI
pacxXoXkJeHus HUTEH B BO3JIyXe M B JUIJEKTpUKe ObUIM OJuMHAaKOBBIMHU? CHporpamMMHupoBaTh
OTKJIOHEHHE 3apsi/I0B.

7. Jlaercs BepTHKabHas 3apsykKeHHass OECKOHEUYHas! MJIOCKOCTh C MOBEPXHOCTHOM MIOTHOCTBIO
3apsina 6 = 40 MxKi/M2 1 0OJHOMMEHHO 3apsHKEHHBIN mapuK ¢ Maccoid m = 1 1 u 3apsaom q = 1 HK.
Kakolt yrom o ¢ miockocTbio 0Opa3yeT HHMTb, Ha KOTOpoil BucHT mmapuk? CrporpamMMupoBaTh
OTKJIOHEHHE 3apsijia.

8. CMmopenupoBaTh Ha OJHOM rpaduke KpHUBBIE 3aBHUCHUMOCTH HaIpshDKEHHOCTH E
JJEKTPUYECKOTO TOJIA OT paccTosHUA ' B nHTepBaie 1 <r < 5 cm uepe3 Kaxapi 1 cM, ecau nose
oOpa3oBaHo: a) ToyeuHbIM 3apaaoM q = 33,3 HKi; 6) GeckoHEUHO ATUHHOW 3apsSKEHHON HUTHIO C
JUHEWHON TUIOTHOCTHIO 3apsiga T = 1,67 MkKi/M, B) O€CKOHEYHO MPOTSHKEHHOM IIJIOCKOCTBIO C
MOBEPXHOCTHOM MJIOTHOCTHIO 3apsia ¢ = 25 MxKn/m2.

9. Mennsriii map pagnycom R = 0,5 cMm momeniex B macio. [Tnotaocts Macia p = 0,8¢103 kr/m3.
Haiitu 3apsin q mapa, eciu B OJHOPOJHOM AJIEKTPUUECKOM I0JIE IIap OKa3aJcsl B3BEIICHHBIM B MacJIe.
DNeKTpUYEeCcKoe TOJIE HAMNpaBJICHO BEPTUKAIBHO BBEPX M €ro HampsbkeHHocTh E = 3,6 MB/m.
CMmoaenupoBath JABMKEHUE LIapa Ha IJIaBaHUE, BCIUIBIBAHME M TMOTPYKEHHE, B 3aBUCUMOCTU OT
paguycoM R, mimotHOCTH Macna p 1 HampsbkeHHoCTH E.

10.  Mennsiii map paauycom R = 0,5 cm nomeried B macyo. [lnotHocTh Macna p = 0,82103 kr/m3.
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Haiitu 3apsin q mapa, eciiv B OJHOPOJHOM AJIEKTPUUECKOM I10JI€ IIap OKa3aJcs B3BEIICHHBIM B MacJIe.
DNEeKTpUYECKOe TOJIE HAMpPaBJICHO BEPTUKAIBHO BBEPX M €ro HampsbkeHHocTh E = 3,6 MB/m.
CMO,Z[@JII/IPOBEITB JABMOKCHUC IIapa Ha IUIaBAHWUC, BCIUIBIBAHUC W MOTPYKCHUC, B 3aBUCUMOCTH OT
paguycoM R, miotHocTH Macna p U HanpsibkeHHOCTH E.

11. B miuockoM ropu3OHTaJbHO PaclOJIOXKEHHOM KOHJIEHCATOPE 3apsDKEHHAas Kalellbka PTYTH
HaXOJUTCsl B PABHOBECHUHM IIPU HANPSKEHHOCTH 3iekTpudeckoro nouisd E = 60 kB/M. 3apsin kamm q =
2,4-10-9 Kn. Haittu paguyc R kamu. CMoaennpoBath IBUKEHUE KalleJIbKY BHYTPU KOH/IEHCATOPA, B
3aBUCUMOCTH OT paauycoM R u HanpsbkeHHocTH E (BBOASATCS ¢ KiIaBUATYpBI).

12. [[Tapuk maccoit m = 40 Mr, UMEOIMA MOJOXKUTENbHBIN 3apsaa q = 1 uKi, aBuxercs co
ckopocThio v = 10 cM/c. Ha kakoe paccTosiHMe T MOXKET NpUOIHU3UTHCS MIAPUK K MOJIOKUTEIBHOMY
toueunomy 3apsay q0 = 1,33 uKn? CmonenupoBaTh ABHKEHHE.

13. Jlo KaKoro pacCTOSIHUSI T MOTYT COJHM3HUTBCS /IBa JIEKTPOHA, €CIIM OHU JIBIKYTCSI HABCTPEdy
JPYT APYTY C OTHOCHTENBHON cKOpOCThIO VO = 10° M/c? CMOIeIMpOBaTh ABMKEHHE.

14.  Jlo KaKoro paccTosHUS I MOTYT COJTM3UTHCS J1Ba DJIEKTPOHA, €CIIM OHH JABUKYTCS HaBCTPEUy
JPYT APYTY C OTHOCUTENLHON cKopocThio VO = 10° M/c? CMOIETMpOBATh ABUKEHHE.

15.  Tlporon (sapo atoMa BOJOpOJA) IBHIKETCS CO CKopocThio v= 7,7-10° m/c. Ha kaxoe
HauMEHbIIIEEe PACCTOSHUE ¥ MOXKET MPUOJIM3UTHCA MPOTOH K S/ApY aroma aimtoMuHuA? 3apsn sjpa
aToMma alloMUHMS q = Ze, rie Z — NOPsAKOBBI HOMep aToma B Tabnuie MeneneeBa U € — 3apsij
IIPOTOHA, PAaBHBIM MO0 MOAYJNIO 3apsily NIEKTpoHAa. Maccy NmpoTOHa CUMTaTh PABHOM Macce aToma
Bogopoja. IIpoToH M snpo aroma amOMHUHHSA CYMTATh TOUYEYHBIMU 3apsaaMu. BiusHuem
ANEKTPOHHON 000JIOUKH aToMa aJllOMUHUS TpeHeOpeub. CMoIeTupoBaTh ABMKEHHUE.

16.  IIpu OGomOapaupoBKe HEMOABMKHOTO sipa HATPHS O-4aCTHLEH CHJIa OTTAJIKUBAHHS MEXKIY
HuUMH focturia 3HadeHus F = 140 H. Ha kakoe HauMeHbI1ee pacCTOSIHUE T MPUOIH3UIIach (-4acTUIla
K saapy aroma Hatpus? Kakyio ckopocTh v umena a-dactunia? BiusiHueM 3JIeKTpOHHOH 0005109KH
aToma HaTpus npeHeOpeub. CMOJeIUpOBaTh JBU)KEHUE.

17. [ap paguycom R =1 cm, umerommii 3apsn q = 40 uKn, momenien B macio. [loctpouts rpaduk
3apucumocTtd U = f (L) my1s Toyek mosi, pacroyioKeHHBIX OT MOBEPXHOCTH I1apa Ha paccTOsHUX L,
paBHbIX 1,2,3,4 15 cm.

18. [Tnockuii KOHAEHCATOP MOXKHO TPHMEHHUTh B KAa4eCTBE YYBCTBUTEIIBHBIX MHKPOBECOB. B
IJIOCKOM FOPU30HTAIIBHO PACIIOJIOAKEHHOM KOHJIEHCATOPE, PACCTOSIHUE MEXK/TY MIIACTUHAMH KOTOPOTO
d = 3,84 MM, HaxoUTCS 3apspKEHHAs YacTuia ¢ 3apsaom q = 1,44-10—9 K. 1y1s Toro 4ro0s! yacTuia
HaXOJWJIach B PABHOBECHHU, MKy IJIACTHHAMHU KOHJICHCATOpPA HYXKHO OBLIO MPHIIOKHUTH Pa3HOCTh
norennuanoB U = 40 B. Haiitu Mmaccy m yactuiipl. CMOAEIMPOBATh IBHKCHUE.

19. B mi1ockoM ropu30HTAIBHO PACHOI0KEHHOM KOHAEHCATOPE, PACCTOSHIE MEXTy IUIACTUHAMU
kotoporo d = 1 cMm, HaxoguTcs 3apspKeHHas Kamenbka maccod m = 5:-10—11 r. B orcyrcTBue
UIEKTPUUYECKOTO IMOJI1 KalelbKa BCIEACTBUE CONPOTHBIECHUS BO3/lyXa HalaeT C HEKOTOpOH
MOCTOSIHHOM CKOpOCThI0. EClu K M1acTHHAM KOH/AEHCATOpa MPUIIOKEHA Pa3HOCTh MoTeHuanoB U =
600 B, To kanenbka najgaeT BiBoe MeuieHHee. Haiitu 3apsin q kanenbku. CMOJIEINpPOBaTh JBUKEHHE.

Mexny nByMsl BEpTUKaJIbHBIMM IUIACTUHAMU HA OJMHAKOBOM PACCTOSHUM OT HUX MaJaeT IbUIMHKA.
BceneactBue conpoTuBiieHns: BO3AyXa MbUIMHKA MAJAeT ¢ IOCTOSIHHON ckopocThio v1 =2 cMm/c. Uepes
KaKoe BpeMms t Iociie IoJauy Ha IUIaCTUHbBI pa3HOCTH noteHuuanoB U = 3 kB nbuiMHKA JOCTUTHET
onHoil m3 muactuH? Kakoe paccrosHue | mo BepTHKanu NbUIMHKA MPOJIETUT OO MOMAJaHUS Ha
wiactuHy? PaccrosHue mexay miactuHamu d = 2 cM, Macca IbUIMHKA m = 2-10-9 1, ee 3apsin q =
6,5-10—17 Kn. CmoaenupoBath JBUKEHHE.

20. Mexy AByMsl BEPTHUKAIbHBIMU IUIACTUHAMHU Ha OJMHAKOBOM PACCTOSSHUM OT HUX MaJacT
NbUIMHKA. Yepe3 kakoe BpeMsd t Mociae MOJaYu Ha IJIACTUHBI pa3sHocTH noreHuuanoB U = 3 kB
MBUTHHKA IOCTUTHET 0JIHOM U3 muacTuH? Kakoe paccrosiue | mo BepTUKamy MbUTHHKA MPOJIETHUT JI0
nonagaHus Ha ractuny? Paccrossane mexy mimactuaamu d = 2 cMm, Macca memuHKE M =2-10-9T, ee
3apsan g = 6,5-10—17 Kn. CmozaenupoBaTh ABUKEHUE.

21. B miiockoM ropu3oHTaIbHO PacioioKEHHOM KOHJIEHCATOPE, PACCTOSHUE MEXIY MIIACTUHAMU
KoToporo d = 1 cM, HaXOAWTCA 3apsDKEHHAs Kamelibka mMaciia. B oTCyTCTBHE AJEKTPUUYECKOTO MO
KareJbKa MajaeT ¢ MOCTOSTHHOW cKopocThio vi = 0,11 mwm/c. Ecnm Ha muracTwHBI MOJATh pa3HOCTH
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norenimanoB U= 150 B, T10 Kamempbka magaer co ckopocThio v, = 0,43 wmm/c. Haiitu
panMyc r KanelnbKy U ee 3apsaj g. JluHaMudeckas BAI3KOCTh Bo3ayxa 7 = 1,82-107° I1a-c; mIoTHOCTh
Maciia GoJIbIIe MIOTHOCTH Ta3a, B KOTOPOM MajaaeT Kanenbka Ha Ap = 0,9-10° kr/m’. CMoaenuposarh
JIBHDKEHUE.

22.  Mexnay AByMsl BEpTUKAIBHBIMU TUIACTHHAMU, HAXOISIIUMHECS Ha paccTOsiHUU d = | cM 1pyT oT
JIpyra, Ha HUTH BHCHUT 3apsOKCHHBIM Oy3uHOBBIM mapuk maccou m = 0,1 r. Ilocie momaum Ha
IUIACTHUHBI pa3HOCTH noteHuanoB U = 1 kB HuTh ¢ mapukoMm oTkioHmiack Ha yroiu a = 10°. Haittu
3apsj g mapuka. CMoiearpoBaTh OTKIOHEHHUE.

23.  MbubHBINA Iy3bIph € 3apsaoM q = 222 nKin HaxoguTcs B paBHOBECHU B IOJIE IIOCKOTO
TOPU30HTAIBHO PACIOJIOKEHHOIO KOHAEHcartopa. Hailitu pasHocTe noreHmmanoB U  Mexnay
TUTACTUHAMU KOHJIEHCaTopa, eciu Macca my3bips m = 0,01 T u paccTosinue Mexay miactuHamu d = 5
cM. CMo/1eIMpOBaTh IBUKEHHE.

24.  DNeKTPOH B OJHOPOIHOM DJIEKTPHYECKOM TI0JI€ MoydaeT yckopenue a = 10> m/c’. Haiirtu
HATIPSKEHHOCTD E DIIEKTPUYECKOTO MOJIs, CKOPOCTh vV, KOTOPYIO TIOJYYUT 3JIEKTPOH 3a Bpems [ = 1
MKC CBOEr0 [BWIKEHWsS, paboOTy 4 CHI DJIEKTPUYECKOTO TMONs 3a OTO BpPEMS W PasHOCTB
noteHnuanoB U, NMPOWIEHHYIO NPH 3TOM JIIEKTpOoHOM. HauanbHas CKOpPOCTH DIEKTpoHa vo= 0.
CMopenupoBath ABUKECHHUE.

25. DnexkTpoH JETUT OT OJHOM IUIACTUMHBI IUIOCKOrO KOHJEHcaTopa A0 Ipyroi. PasHocTh
noreHuuanos Mexay miactuHamu U = 3 kB; pacctosnue mexny mnactuaamu d = 5 mm. Haiitu cuny
F, neiicTBy1O11y10 Ha DJIEKTPOH, YCKOPEHUE a DJIEKTPOHA, CKOPOCTH V, C KOTOPOU 2JIEKTPOH IPUXOIUT
KO BTOpPOIl IUIaCTMHE, U IMOBEPXHOCTHYIO IUIOTHOCTH 3apsjga ¢ Ha miactuHax. CMoaenupoBath
JIBHKEHUE.

26. DJIEKTPOH C HEKOTOPOW HAYAIbHOM CKOPOCTBIO Vo BIETAET B IUIOCKUW TOPU3OHTAIBHO
PacmoI0KEHHBI KOHAECHCATOp NapajuleIbHO IUIACTUHAM Ha PaBHOM PAacCTOSHUM OT HMX. PazHoCTh
MOTEHIIMAJIOB MEXy IlacTHHaMu KoHzeHcaTopa U = 300 B; paccTtosiHue Mexay riacTuHamu d = 2
cM; JumHa KoHaeHcatopal/= 10 cm. KakoBa 1omkHa OBITH IpelesibHAs HavyallbHas
CKOPOCTb Vo 3JIEKTPOHA, YTOOBI 3JIEKTPOH HE BBUIETEN U3 KOHAeHcaTtopa? Pemmrth 3Ty ke 3amady
Juid o-4actuipl. CMOAEIMPOBATh ABH)KECHHUE.

27. DJIEKTPOH C HEKOTOPOH CKOPOCTHIO BJIETAET B IUIOCKUA TOPU30HTAIBHO PACIOI0KEHHBIN
KOHJICHCATOp MapajulesIbHO IJIaCTMHAM Ha PaBHOM PACCTOSHMM OT HUX. HampspkeHHOCTh mosist B
konneHncarope E = 100 B/m; paccrostaue mexay mmactuaamu d = 4 cm. Uepes kakoe Bpems t mociie
TOTO, KaK 3JIEKTPOH BJIETEJ B KOHAEHCATOpP, OH MOMAJET Ha OJHY U3 Iu1acThH? Ha kakoM paccTosiHUU S
OT HayaJja KOHJIEHCAaTOopa JIEKTPOH MOMAaJET Ha IUIACTHUHY, €CJIM OH YCKOPEH Pa3HOCThIO MOTEHIIMAIOB
U = 60 B? CmoaennpoBath IBHKEHHE.

28.  DIeKTpOH BIETAeT B IJIOCKHH TOPU30HTAIFHO PACIIOJIIOKEHHBIH KOHAECHCATOP MapajliebHO
IUTACTUHAM CO CKOPOCTBIO Vo = 9-10° M/c. PasHocTh moTeHnManoB Mexay Iwiactunamu U= 100 B;
paccTosHMe ~ Mexay IuactThHaMu d= 1 cm. HaliTu  monHOe @,  HOpPMaNbHOE a, U
TAHT'€HIMAJIBHOE d; YCKOPEHUS 3JIEKTpoHa udepe3 Bpems = 10 ¢ mocie Hayana €ro IBHXKCHUS B
KoHJeHcaTope. CMOIeIupoBaTh IBUKEHHE.

29. HpOTOH " 0-4aCcTula, ABUTradCb C OJHWHAKOBBIMH CKOPOCTAMH, BJICTAIOT B TUIOCKUH
KOHJICHCATOp NapajuiedbHO IulacTHHaM. Bo CKOJIBKO pa3 OTKJIOHEHHE IPOTOHA M10JIEM KOHJEHCaTopa
Oyzaet 6oble OTKIOHEHHS 0-9acTUIlbl? CMOIeIMPOBATh JIBUKECHHUE.

30. [IpoToH W 0-yacTHIla, ABUTasCh C OIMHAKOBBIMU CKOPOCTSIMHU, BJIETAIOT B IUIOCKHIA
KOHJICHCATOP MapaJuIeIbHO TIACTHHAM. BO CKOJIBKO pa3 OTKIIOHEHUE MPOTOHA MOJIEM KOHAeHCaTopa
Oyner 0oJIbIlIe OTKJIOHEHUS 0-4acTHUIbI? CMOEIMPOBATh IBH)KCHHE.

31. [IpoToH M @-4yacTua, YCKOPEHHBIE OJHOM M TOW € Pa3HOCTHIO MOTEHIMAJIOB, BIETAIOT B
IUIOCKUM KOHJIEHCATOp MApaJUIEIbHO IUIaCTUHAM. BO CKOJIBKO pa3 OTKIOHEHHE MPOTOHA II0JEM
KOHJIeHcaTopa OyeT 00Jiblile OTKIOHEHHUS a-4yacTulpl? CMOAENnpoBaTh ABUKECHHUE.

32.  DNEKTpOH BIETAeT B IUIOCKUM FOPU3OHTAIILHO PACHOJIOKEHHBIM KOHJIEHCATOP HapaliiesIbHO
€ro MIacTMHAaM CO CKOPOCTHIO Vo = 107 m/c. HanpshkeHHOCTS mons B koHAeHcaTope E = 10 xB/m;
JUTMHA KOoHJIeHcaTopa [ = 5 cM. HaliTu Moy b U HalpaBJieHHEe CKOPOCTHU V 3JIEKTPOHA MPH BBUIETE €T0
u3 KoHaeHcaropa. CMoaenupoBaTh ABHKECHHUE.
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33.  JlBa miapuka OAMHAKOBBIX pamuyca R =1 cMm u maccsl m = 40 Mr mojBemeHsl Ha HUTAX
OJIMHAKOBOM JUIMHBI TaK, 4TO MX MOBEPXHOCTH comnpukacaroTcs. Korjga mapuku 3apsauiau, HUTH
Pa3oLIINCh HAa HEKOTOPBIM Yroia W cuia HaTsbkeHus HutTed crana paBHoil T = 490 mxH. Haiitu
MOTEHINAT () 3aPsKEHHBIX IAPUKOB, €CIIM U3BECTHO, YTO PACCTOSHUE OT LIEHTPA KaXkJ0r0 apUKa J10
touku nojBeca 1 = 10 cm. CMoaeIMpoOBaTh ABMIKEHUE.

34. aHa 3aBUCUMOCTD IT0JI€3HOM MOoIHOCTHA P oT Toka I B nemu.
I, 2|01 |2 |3 |4 [5]6 788 |L0
B, Br|0[l.8 (3.2 |4.2 [4.2[5. [1.8[4.2[3.2[1.8 0.

MOCTPOUTH TpadUK 3aBUCUMOCTH OT BHEIIHETO COMPOTUBICHUS R MENU: K.II.J. 1 dJIEMEHTa, TOJTHOM
MOIIHOCTHU Py 1 moJie3HOH MOITHOCTU P. KpHBbIe TOCTPOUTH B MpOrpamme Jjisl 3HAYEHU BHEITHETO
conpotusienus R, pasusix: 0, r, 2r, 3r, 4r u 5r, rae r — BHYTPEHHEE CONPOTHUBIICHHUE 3JIEMEHTA.

35. OnemeHT ¢ 3. A. ¢. E =2 B H BHyTpeHHnM conportusieHueM r = 0,5 OM 3aMKHYT Ha BHEIIIHEE
conpotuBieHre R. B mporpamme moctpouts rpaduk 3aBUCUMOCTH OT comnpoTuBieHus R: Toka I B
Ien, najgeHus noreHnranta U Bo BHEITHEH IIenH, ITOJIE3HOH MOIMHOCTH P 1 moiaHo# MmomHocTH PO.
Conpotusnenue R B3saTh B pegenax 0 < R <4 Owm, uepes kaxabie 0,5 Om.

36. DNeKTPUYECKUI YaliHMK, copep:kammil oobeM V= 600 cm’ Bogsl npu fo= 9 °C, 3a0bLIn
BBIKIIOUMTh. ConpoTuBieHue HarpeBatens dvaiiHuka R = 16 OM. Omnpenenuts OporpaMMHBIM
croco0oM BpeMs 7 IOCIe BKIIFOUCHHsI BoAa B yaiiHuke BbIkunut? Hanpspkenwe B cetn U = 120 B,
K.IL.JI. HarpeBaress 1 = 60%.

37.  llporpammHBIM cIOCOOOM HAWTH HANPSHKEHHOCTH / MAarHUTHOTO TOJIE HA OCH KPYTOBOTO
KOHTYpa Ha PACCTOSIHUU @ = 3 CM OT €ro II0CKOCTH. Pannyc koutypa R =4 cm, Tok B KOHTYpe [ =2 A.
38.  IlporpammHBIM CIIOCOOOM HATH pacmpe/esieHne HanpsHKEHHOCTH H MarHuTHOTO TOJIS BJIOJIb

ocH Kpyrosoro Butka guametpom D = 10 cm, no kotopomy Tedet Tok / = 10 A. CocTaBuTh TaOIMILY
3HayeHu# H 1 nocTpouts rpaduk Juist 3HadeHui x B uHTepBase 0 < x < 10 cM yepe3 Kax/iple 2 CM.

39.  DNeKTpOH, YCKOPEHHBIM pPa3HOCTHIO TIOTCHIIMAJIOB U=1 kB, BJIETa€T B OJHOPOJIHOE

MAaroiuMTHOC T1IOJIC, HAIPABJICHUC KOTOPOTO IMCPICHAUKYIIAPHO HAIIPABJICHHUIO C€ro JABUKCHUS.

Nuaykuys MarHUTHOTO MOJIS B =119 uIn . Haiiti R pagnyc OKpy>XKHOCTH, [0 KOTOPOMY JABUKETCS
ANEKTPOH, 1 meproj; oOpaleHus] 3JeKTpOHA W MOMEHT uMIlyibca M siexTpoHa. CMOaenupoBaTh
JIBIYKEHUE.

40.  DnexTpoH BiIETa€T B OJHOPOAHOE MArHUTHOE TMOJie, HaIpaBJIE€HUE KOTOPOTO
NEPNEHANKYIIAPHO K HAIPABICHUIO ero aBrkeHus. CKOpocTh dnekTpona v = 4-107 m/c. Muaykuus
MarHuTHOTO noJist B = 1 MmTn. HaliTu TaHreHIIMAJIBHOE @ U HOPMAJIBHOE @y YCKOPEHHMSI SJIEKTPOHA B
MarHuTHOM noJjie. CMOJeIMpOBaTh TBIKECHUE.

41.  MarsHuTtHoe moJe, MHAYKIUS Kotoporo B = 0,5 mTin, HampaBieHO NEpHEHAMKYISPHO K
ANEKTPUYECKOMY TIOJII0, HAMpsHKeHHOCTh KoToporo £ = 1 kB/m. Ily4ok 35eKTpOHOB BieTaeT B
JJIEKTPOMArHUTHOE TII0JI€, IMPUYEM CKOPOCTH V 3JIEKTPOHOB IMEPHNEHIUKYISIPHA K IUIOCKOCTH, B
KOTOpOH JieskaT BeKTopsl E 1 B. HailTu CKOpOCTH 371€KTPOHOB Vv, €CIIM IIPU OAHOBPEMEHHOM JECUCTBUU
000UX TOJIeH My4OK 3JEKTPOHOB HE UCHBITHIBAET OTKJIOHEeHUs. KakuMm Oynet paguyc R TpaeKTopuu
JBWKEHUS DJIEKTPOHOB IIPHU YCJIOBHM BKJIKOYEHUS OJHOTO MAarHUTHOIO IOJISI WU DJIEKTPUYECKOIO
noJsis1? CMoAenupoBaTh ABH)KEHHUE.

42. DJIEKTPOH, YCKOPEHHBIN Pa3HOCTHIO NoTeHIManoB U=6 kB, BieTaeT B 0HOPOIHOE MATHUTHOE
nosie noj yriaoM o=30° K HalpaBiICHUIO IOJIA U JBUXKETCS IO BUHTOBOM Tpaekropuu. MHAyKIus
MarautHoro noyis B = 13 mTin. Haiitu pagnyc R u mar h BuaTOoBO# Tpaekropuu. CMoaeInpoBaTh
JBUKCHHE.

43. B onHOpoaHOM MarHWTHOM moJie, MHAYKIUsA kotoporo B = 0,1 Tn, Bpamaercs kaTymika,
cocrosimasg u3 N = 200 ButkoB. Ochb BpallleHHs KaTyIIKM HNEPIEHIUKYJIpHA K €€ OCH U K
HaIpaBJIEHUI0O MarHUTHOTrO moJjs. YacToTa BpalieHus KaTymKd n = 5 c¢-1; momans nonepeyHoro

ceueHuss S = 0,01 m2. Ocp BpamieHHs NEPHNEHAMKYJISPHA K OCH KaTyIIKW W HaIlpaBJICHUIO
[IporpaMMHBIM CITOCOOOM MOCTPOUTH rpaduK.
44.  DnexTpuueckas JaMIIOYKa, COMPOTHBIEHHE KOTOpOMl B ropsiueM coctosHuu R= 10 Ow,

MOJKJIF0YAETCS Yepe3 APOccelib K 12-Bob0BOMY akkymysisiTopy. MuaykTuBHOCTB Apoccenst L =2 I'H,
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conpotuieHue » = 1 Om. Yepes kakoe Bpemsl f IOCe BKIIOYEHUS JaMIIOuKa 3aropuTcs, €ClIu OHA
HayMHAET 3aMETHO CBETHTHhCS NpH HamnpsokeHnn Ha Hert U= 6 B? IIporpamMmmubIM criocobom
MIOCTPOUTH IpaduK.

45. Hamucatp ypaBHEHHE TapMOHUYECKOTO KOJIEOATEILHOTO JBMKEHHUS C aMIUTUTYI0H 4 = 5 cMm,
ecnu 3a Bpemsi t = 1 muH coBeprnaercs 150 konebanuii m HavyanbHas ¢asza koneOanuit ¢ = m/4. ?
[IporpaMMHBIM c1IOCOOOM MOCTPOUTH IPapuK ITOTO ABUKECHHUS.

46.  YpaBHeHue = KojeOaHUSI ~ MaTepuaqbHOM  TOYKM  Maccoim= 16 T  uMmeer
eI A
x=01sin, —z+— | m
BU/ s [TporpaMMHbIM criocoOoM TpaduK 3aBUCUMOCTH OT BpeMeHHU f (B
npejieaax 0JJHOro Mepuojia) cuisl F, NeHcTByomIel Ha TOUKY. HaliTu MakCUMaJIbHYIO CHITY Finax.

47. YpaBHEHUS JBYX TapMOHHUYECKUX KOJIeOAaHWU UMEIOT BUA X; = 3sin 41t cM u x, = 6sin 107t
cM. IIporpamMmmHBIM cniocoOoM MOCTpOUTH Ipaduk 3TUX KosnebaHui. CioxuB rpaduueckud 3TH
KoJeOaHMsl, IOCTPOUTD IpauK pe3yIbTUPYIOLIEro KoJeOaHusl.

48. Touka y4yacTByeT B JIByX B3aUMHO MEPIEHAUKYISPHBIX KoJeOaHUSIX x =2 sinotM u y =2
cos ot M. [IporpaMMHBIM €cITOCOOOM MOCTPOUTH TPAEKTOPHUIO PE3YIbTHPYIOLIETO JBUKECHUS TOUKH.
49. [Tepuon 3aTyxarommx kosnebanuii 7= 4 c; norapuMUYECKUA JEKPEMEHT 3aTyxaHus y = 1,6;

HavanbHas (aza ¢ = 0. [Ipu t = 7/4 cmemenue To4uku x = 4,5 cm. Hanucarb ypaBHEeHUE IBHKECHHUS
aToro kojebanus. [I[porpaMMHBIM CITOCOOOM MOCTPOUTH IpaduK ITOrO KOJIeOAHUS B Mpeenax IBYX
TIEPUOJIOB.

IIxana oneHuBaHUA

IIxana oneHNBaHUSA Kpurtepun ouennBanust
«OTInyHO» 00yYarONIUICs SICHO U3JI0KMJI YCIIOBUE 3aJ1a4H, peleHne 000CHOBA
«Xopomuo» 00yJaromuiics SICHO HM3JIOXKII YCIIOBHE 3aJa4d, HO B 0OOCHOBAaHUU
peILICHHS] UMEIOTCS COMHEHUS,
«Y IOBIETBOPUTEIBHO» oOydaromuiicss H3JIOKHWI pElIeHue 3aJadd, HO O00OCHOBAll €ro

(bopMyIIHpOBKaMHU OOBIICHHOTO MBIIIIJICHHS;

«HeynoierBopuTenbHO» | 0OydJaromuiicss He ySICHII YCIOBHE 3aJa4H, pelieHHe He 000CHOBAI
1m0 He cman paboTy Ha MPOBEPKY (B CiIydae MPOBEACHUS PELICHUS
3a/1a4 B MMCbMEHHOU (popme).

6.2.4. Temamuxa nabopamopHvix pabom

JladopaTopnasi padora Tema n1a6opaTopHoii paGoThI

JlabopaTopHas pabota Ne () N3mepenne pu3nuecknx BeJWYUH U BRIYUCICHHUE TOTPEITHOCTEH

JlaGopaTopHas padora Ne | Onpepennenne K03 GUIMEHTOB BHEIIHET0 TPEHUS

JlaGoparopHas padota Ne 2 H3mepenune CKOpPOCTH TMoJieTa IMyJd METOAOM OalTuCTHYECKOTO
MasiTHUKA

JlaGoparopHas pabota Ne 3 M3ydyeHne IMHAMHKYI BPalIaTeIbHOTO JIBHYKEHUS

JlabopaTtopHas padota Ne 4 Onpenenenne kKodppuimeHTa TMHAMUIECKOMN BI3KOCTH KUIKOCTH
METOJIOM CTOKCa

JlaGoparopHas padota Ne 5 PaBHOBECHBIE TEPMOJMHAMHUYECKHE ITPOLIECCHI M OINpPEICICHUE
kodd¢urmenta [lyaccona ans Bozayxa

JlabopaTopHas pabota Ne 6 OnpenesieHre OTHOCUTENIbHON BIAXXHOCTH BO3yXa

JlaGopaTopHas padora Ne 7 HccaenoBanue 2JIEKTPOCTATUYECKOTrO MOJIsl METOJ0OM 30H1a

JlabGopaTopHas padota Ne 8 3akon Oma u npaBuia Kupxroda ais pa3BeTBICHHBIX IENeH
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JIaboparopnas padota Ne 9

MarsuTHoE€ 110J1€ KpyroBOIo TOKa U U3MEpPEHUE TOPU30HTATIbHOU
COCTaBJIIONIEH
MarHMTHOTO NOJIs 3eMIIH

JlabopaTopHas pabora Ne 10

CB00OOIHBIE MEXaHUYECKUE KOJICOaHUS

JlaboparopHast pabora Ne 11

3axon OMa i 1eneil nepeMeHHOro ToKa

JlaGoparopHas pabota Ne 12

Tonkue JIUH3BI

JlabopaTtopHas pabota Ne 13

Konsna Herorona

JlaboparopHas pabota Ne 14

[Tosistponsl ¥ 3aKkoH Mantoca

JlabopaTtopHnas padora Ne 15

Onrtuueckast TMpOMETPHs U onpeseneHue nocrossuon Credana-
bosipiimana

[HIxaja oneHuBaHUuA

Ixajna oneHUBaHUSA

Kpurtepun onennBanus

«OTInyHO»

00yYaroImuics SICHO M3JIOKWII LEeNb U 33/1a4H J1abopaTopHOi paboTHI,
coOpanl yCTaHOBKY JUIS MPOBEICHHS OSKCIEPUMEHTOB, IIPOBEI
U3MEPEHUs, paccuuTajl MHCKOMbIE (HU3MUECKHUE BEITUYMHBI U HX
NOTPEITHOCTH, 3amucail BBIBOJ 1O paboTe, MpPOaHAIN3UPOBAB
MOJTy4YeHHBIE PEe3yNbTaThl, OPOPMUI OTYET MO paboTe, OTBETHI Ha
TEOPETHUECKHE BOITPOCHI

«Xopomo»

00yYaroIuiCs SICHO M3JIOKWII LENb U 33/1a4H J1abopaToOpHOi paboTHI,
HO JIOITyCTHJI HECYIIECTBEHHBIE OUIMOKH ITPU PaboTe C YCTAHOBKOM IS
MMPOBEACHUA SKCICPUMCHTOB, B IMPOBCACHHUU H3MepeHHfI, pacucrTrax
HCKOMBIX (DPM3MYECKHX BEIMYMH U UX MOTPEIIHOCTEH, 3amican BEIBOJ
no pabore, MPOAHAIM3UPOBAB IOJyYCHHBIE PE3yIbTAThl, O(GOPMMI
OTYEeT 10 padoTe, OTBETHII HA TEOPETUUESCKUE BOIPOCHI

«Y IOBIIETBOPUTEIILHO»

o0yJaromuiicsi 0ObSICHII CyTh JTaOOpaTOPHON PabOTHI, HO JOITYCTHII
OIIMOKH [P paboTe C yCTAHOBKOM ISl IPOBEACHHS KCIIEPUMEHTOB, B
IMPOBEACHNN I/I3MepeHHﬁ, pacucTax UCKOMBIX (1)I/ISI/II-IGCKI/IX BCJINYHMH U
UX TOTPEIIHOCTEH, 3amucai BIBOJ 10 paboTe, He IMpOaHaIn3UPOBaB
MOJyYeHHbIE  pe3yibTarhl, odopMmin oTtyer 1o pabore ¢
CYILIECTBCHHBIMU 3aMEYaHHSIMH, HE CMOT' OTBETHTh Ha TCOPETUYCCKHE
BOIIPOCHI

«HGYJIOBJ'IGTB OPHUTCIIBHO»

o0yyaroImuiicsi He Mpe1oCcTaBuiI OTUET 110 JabopaTopHOil paboTte

6.2.5. Oyenounvie cpedcmea 0CMamoyHvlX 3HaHUl (mecm)

HNHCTpYKIHA K TeCTy:

Yeaorcaemwvie cmyoenmur!

Hpe,unaraeM BaMm BBINOJTHUTH 3agaHusg Te€CTa AJId OLUCHKHU OCTAaTOYHBIX 3HAHUI 10 (I)I/IBI/II(G.
HomanyﬁCTa, BHUMATCIIBHO HquHTaﬁTe 3aaHus U BO3MOXXHBIC BAPpUAHTEI OTBCTOB, 3aTCM BI)I6epI/ITe
OJIMH WJIN HECKOJIBKO ITPABUJIBHBIX OTBCTOB.

Ne

Bonpoc unu ycnosue 3adauu

Bapuanmbl omeema

1. |BekropHble BETUYHUHBI — 3TO...

a) BCJIIMYMHBI, 3HAQYCHHUEC KOTOPBIX ONPEACTIACTCA TOJBKO
YHUCJIICHHBIMU 3HAYCHUSAMU,
B) BCJIIMYMHBI, 3HAYCHHUE KOTOPBIX ONPCACIIACTCA TOJIBKO
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HaIpPaBJICHUEM;

C) BEJIMYMHBI, 3HAUEHUE KOTOPBIX OINPENEISAETCS HE TOJBKO
YHUCJICHHBIMH 3HAYECHHUAMM, HO U HAIIPaBJICHUEM;

d) BenmuMHBL, 3HAYCHHE  KOTOPHIX  ONpEAEIseTCs
HaIpPaBICHUEM BJIOJIb OCEW KOOPIHUHAT.

3aBUCUMOCTb TPOUJIEHHOTO ITyTH
OT BPEMEHHU 33J1aeTCs ypaBHEHUEM
s = 2t — 3t* + 4t. Uemy paBHO
YCKOpEHHUE Tella uyepe3 2 CEKyHbI
IocJjie Hayaja JBHKCHU?

a) 12 m/c?
b) 24 m/c*
c) 42 m/c?
d) 54 m/c*

B uyem
yckopenue?

U3MepsieTcsl  YIJIOBOE

a) m/c
b) pan/c
¢) pan/c’
d) m/c?

ChopmynupyiiTe TpeTHd 3aKOH

HrroroHa.

3anumure GOpMyITHPOBKY.

Temo Maccoll 2 KI U3MEHSIET CBOE
MOJIOXKEHUE no 3aKOHY
x = -2 + 3t — t&. Yemy paBHa
IIPOEKLUsS CUIIBI, JEHCTBYIOLIEH Ha
T€N0?

a)l H
b)2 H
c)4H
d-1H
e)—2H
f)—4H

BriGepute  BapuaHTBI  OTBETOB
COOTBGTCTByIOH_[I/IG I/ICTI/IHHOMy
BbICKa3bIBaHUIO. Yuciao ABoraapo

a) paBHO 6,02 10% monp™

b) 310 ynco aToMOB B 12 T yriepoaa

C) paBHO YHUCITY MOJICKYJI B OJJTHOM MOJIE JIFOOOTO BEIIECTBA
d) paBHO wumciy wMonekynr B 22,4 n mo0oro rasa,
HaXOJISIIETOCS MTPH HOPMATBHBIX YCIOBHSIX

Uro npaer Oonblliee yBEIUYCHHE
KII[ TeroBoit Mammubl KapHo —
THOBBILIEHHE Ha 10 °C
TEMIIEpaTyphl HarpeBaTeliss WIH
nonwkenue Ha 10 °C Temneparypsi
XOJIONWIJILHUKA?

a) MOBBINIEHUE TEMIIepaTypa HarpeBaTens
b) moHmwKeHne TeMIepaTypbl XOJIOAMIbHUKA
c¢) KIIJI ve nsmensiercs

d) ny1s oTBETA HE XBaTAET TAHHBIX

OnHoaroMHasg
WIEeaIbHOrO  rasa
CTEIeHEN CBOOOIEI.

MoJIEKyJIa
uMeer

a)l

" b2

c)3
d)5s

IIpu noxwveme
BBICOTY  Haj
IaBJICHUE ...

Ha HEKOTOPYIO
YpPOBHEM  MOps

a) yMEHbILAETCS
b) yBenmuuuBaercs
C) HE U3MEHAETCS

10.

BHyTpeHHssT 3Heprusi Teila paBHa
CYMME ...

a) KUHETUYECKOM SHEpPruu IOCTYNAaTeIbHOTO JBUKECHUS
MOJIEKYJT

b) KHHETHYECKOW OHEPTHHM BpaIaTeIIbHOTO JIBHKCHUS
MOJIEKYJT

C) MOTEHIIUAILHON YHEPTUU B3aUMOJICHCTBHS MOJIEKYJT

d) U3MEHEHUIO SHTPOIHH

11.

Vkaxxure CANMHULBI HU3MCPCHUIA

a)B
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HaIpsHKCHHOCTH b) JIx

AIIEKTPOCTATUIECKOTO TOJS: c) B/m
d) H/Kn
e) K

12. |Kakas ¢wusmyeckas BeauYMHA|a) TOTCHIMAIbHAS  JHEPTUS  DJIEKTPUUYECKOTO  ITTOJIA
OTIPE/IEIISICTCSl OTHOIIEHUEM CHJIBL, | b) HAPSDKEHHOCTD YIEKTPUYECKOTO MO
c KOTOpOH JIEHCTBYET | C) AMEKTPUUECKOE HAIIPSIKECHUE
AIEKTPUYECKOE none Ha | d) AIeKTPOEeMKOCTh
AIIEKTPUYECKUH 3apsi]], K 3HAUCHUIO
3TOrO 3apsna?

13. |VkaxuTe BHUIBI TOJAPU3AINH |a) HOHHAS
TUDIIEKTPUKOB: b) opueHTanMoHHast

C) BEKTOpHAs
d) neiitpanbHas
€) DJIEKTpOHHAs

14. |DAEKTPOEMKOCTH ILIOCKOTO a) egS/d
KOHJIEHCATOpa paBHA b) /S

C) 47[880R1R2/ (Rz* R1)
d) q/(p1—92)
e) 2megoh / In(Ro/Ry)

15. |®usnueckas BEJIMYMHA, | ) HAIIPSHKEHHOCTh
ompeenseMas paboroi 1o | b) moTeHIMaaIbHas YHEPTUS
HepeMeIEeHHIO €AMHUYHOTO | C) TOTCHIIUAT
MOJIOKUTENBHOTO  3apsiga |3 |d) KuHeTH4YecKast SHeprus
JAaHHOW TOYKH B OECKOHEUHOCTH |e) cmia Kynona
Ha3bIBAETCH. ..

16. |Ykaxute enuHUnbl u3Mepenus|a) H/m
MarHMTHOTO MOMEHTA b) Am?

¢) B/m*
d) H/Kn
e) JIx

17. |Ecniu oTHOCWTENbHAsT MarHUTHas |a) peppoOMarHeTHK
MPOHUIIAEMOCTh  CpPeAbl MHOTO | b) mapamMarHeTHuk
OOJIBIIIE EIUHUIBI, TO 3TO Cpeja|c) AMaMarHeTUK
SIBIISICTCSL. . .

18. |Cwuna, neiicTByromiasi B MArHUTHOM | 3alMIIATE Ha3BaHUE U (HOPMYJITy JIJIsi BEIYMCICHHS
[oJIe Ha JABWXKYIIUHCA 3apan,

Ha3bIBAETCS CHJIOM. . .

19. |Eaunnnb uzMepenus |a) H/m

WHyKTHUBHOCTH b) I'n
¢) B/m*
d) A
e) JIx

20. |DOueprus MarHMuTHOTO nonst| _mvy’
BBIUUCTISETCS 110 hopMyIie: a) 2

cuU’
b)——
2
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c) mgh
LI
d) 5

e) %kT

OTBeTHI HA 3aIaHHASA TeCTa

1 C 6 ABC 11 CD 16 B
2 C 7 A 12 B 17 A
3 C 8 C 13 ABE 18 *
4 * 9 A 14 A 19 B
5 F 10 ABC 15 A 20 D

* 4. Tema B3aUMOJACHCTBYIOT C CHJIAMH, PaBHBIMH 110 BEJIMYMHE M IPOTHBOINOJIOKHBIMH IO
HAaIPaBJICHHUIO.
18. Cuna Jlopenna F ;=q Bv Sina

IlikaJia oueHUBaHN Pe3yJ1bTATOB TECTHPOBAHMS

% BepHBIX pelieHuil (0TBETOB) HIkana oueHuBaHus
85-100 OTJINYHO
70 - 84 XOpO1IO
50- 69 YAOBJIETBOPUTEIHHO
0-49 HEYJI0OBJIETBOPUTEIIBHO

6.3. Ouenounvle cpeocmea NPOMeIHCymouHo20 KOHMpPOaa

Bormpocs! u1s1 TOArOTOBKM K NMPOMEXYTOYHOW aTTECTALlMU 110 UTOTaM OCBOEHUS
JUCUUTUTUHBI
Bonpocs! a5t noaroroBkm k 3auery (1 cemectp)

1. Kunematuka xak paszaen ¢usuku. J{mwkenue. Tpaekropus apmkenus. Cuctema
orcyeTa. XapaKTepUCTUKH JBUWXKeHUs. PaBHomepHoe aBmxeHue. ['paduueckoe
MPEICTaBICHUE PABHOMEPHOTO JIBHKEHUSI. CpellHsAsI CKOPOCTb.

2. Kunemaruka. PaBHOYyCKOpEHHOE JIBUKCHUE. XapakTepUCTUKHU
PaBHOYCKOPEHHOTO JBIKEeHMs. ['paduueckoe mnpeacTaBiIeHUE PaBHOYCKOPEHHOTO
JBIKEHUs. MITHOBEHHAs! CKOPOCTb.

3. Cunel B npupone. Yersipe Buaa cwil. XapaKTEpUCTUKA I'PABUTALMOHHBIX U
AIIEKTPOMAarHUTHBIX CHUIIL.

4. Junamuka Kak pasnen puznku. 3akoHbl Hpl0TOHA — 3aKOHBI IBHXKEHHUS.

5. KiroueBble 3ajauM MEXaHUKH: BEC Tella, ABUXKYIIErOCs C YCKOPEHHEM,
JBIKEHUE TI0 HAKJIIOHHOM TUIOCKOCTH, ABUKEHUE CBSA3AHHBIX TEJL.

6. Hmmynbc. 3aKOH COXpaHEHUsI UMITYJIbca. PeakTUBHOE IBH)KEHHE KaK IIPUMEP
BBIIIOJIHEHUS 3aKOHA COXPaHEHUS! UMITYJIbCA.
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7. Oneprus Ttena. Kunernueckas 1 noTeHIMAaIbHAsI SHEPTUS. 3aKOH COXPAHEHHUS
MEXaHUYECKOW JHEpPruu. 3aKOH COXPAaHCHUS TMOJHOW 3Hepruu. BceoOmHOCTh 3TOTrO
3aKOHa.

8. Pabora tena. Ilonstue mnone3noil padborel. CBs3p pabOTBl U 3HEPIrUM,
TEOPEMbI O KHHETUYECKOW M MTOTEHIIMAIBLHOW SHEPTHUSIX. MOITHOCTB.

9. CdopmynupyiTe 3aKOHbI COXpPAHEHHS UMITYJIbCA U SHEPTHUH.

10. Chopmynupyiite T€OPEMBI O MOTCHIIMATBHON M KUHETUYECKON SHEPTHH.

11. Pabora, MottHOCTh, 3HEpTUsL. DOpMYyIIBI pacuera STUX BEJTUYHUH.

12. OcHOBHBIE YpaBHEHUSI KHHEMATHKHU BPAILIATEIbHOTO IBUKEHUS.

13. JlunaMuKa BpalaTeaIbHOro IBUKEHUS TEA.

14. DnexTpuyeckue 3apsbl, UX B3aumoieiictsue. 3akoH Kyiona.

15. Onektpuueckoe mnone. Hampsok€éHHoct  mosia.  CujoBble  JIMHUU
ANEKTPOCTaTUYECKOro noJid. [I[pUuHIMN Cynepno3uliuu IEKTPOCTATUUECKUX TOJICH.

16. Ilotok BekTOpa HANPSHKEHHOCTH 3JIEKTPOCTATHYECKOro Tmosisi. Teopema
Octporpasackoro-I"aycca.

17. Pabota mno mepeMenieHu0 3apsAjia B AJIEKTPOCTATUYECKOM  TOJIE.
[ToTeHUIMATBbHBIN XapakrTep AIEKTPOCTATUYECKOTO TIOJIA. [ToreHumai.
DKBUMOTEHIMATbHBIE TOBEPXHOCTH.

18. Ilorenuuan. IIpuHIMI CynEPIO3ULNAH SJIEKTPOCTATUYECKUX TIOJIEH.

19. CBs13b MeX 1y HAIPSKEHHOCTHIO JEKTPOCTATUYECKOTO MOJIA U TOTEHIINAIOM.

20. DNEeKTpOCTAaTUYECKOE TOJIE B JUIIEKTPUKAX.

21. DneKTpoeMKOCTh MPOBOAHUKA. KOHIOEHCATOPBI M HX 3JIEKTPOEMKOCTb.
DHeprus 3apsiKEHHOT0 KOHIEHCATOPA U AJIEKTPOCTATUUECKOTO TTOJIS.

22. DnexkTpuueckuid Tok. Cuia Toka, IIIOTHOCTh TOKA. Y CIIOBUS CYIIECTBOBAHUS
ANEKTPUYECKOTO TOKA.

23. 3akoH J[xxoyns-Jlenna B nuddepeHImanbHON U HHTErPaIbLHOM hopMme.

24. MaruauTtHoOe nose. BeKTop MaraHuTHOM MHIYKLIHH.

25. 3akon bmo-Caapa-Jlamutaca u ero nmpuMeHeHHe Uil pacdyera MarHUTHOTO
MOJIsl KPYTOBOI'O TOKA.

26. [lelicTBME MarHUTHOIO MOJISI HA MPOBOAHUK ¢ TOKOM. Cnita Ammepa.

27. JleiicTBME MAarHMTHOTO MOJISI HA ABMOKYIIME 3apsia. Cuna JlopeHiia.

28. MaruutHbli 1OTOK. PaboTa 1Mo mnepemMelnieHur0 NPOBOJHHMKA W KOHTypa
CTOKOM B MarHMTHOM TIOJIE.

29. DnexkTpomaruutHas uHAYKIMs. 3akoH @apanes. [Ipasuiio JleHna.

30. UnayktuBHocTh. Camonnaykius. TpanchopmaTopsl.

Bomnpocs! Aj1s1 NOATOTOBKY K 3K3aMeHy (2 cemecTp)

1. MexaHnuyeckre rapMOHUYECKHe Kojiebanusl. KnHetnueckast 1 moTeHUuaabHas
DHEPIUU.

2. 'apmonnueckuii ocumiuiatop. [IpyKuHHBIN, QU3NYECKUd 1 MaTEeMaTUYECKUI
MasITHUKH.

3. CBoOOaHBIE TApPMOHUYECKHE KOJIEOaHUs B KOJIEOATEIbHOM KOHTYPE.

4. BeiHy)KJeHHble ~ (ME€XaHUYECKME UM DJEKTPOMArHUTHbIE)  KOJIEOAHUS.
AMIuuTya U (paza BeIHYKIEHHBIX KojeOanuil. PezonaHc.
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5. BomnoBeie mporeccel. [IpomonbHbIe U TONEpPEYHbIE BOJHBL. Y paBHEHUE
Oeryuiei BOJIHBI.

6. ®aszoBas ckOpocTh. BOIIHOBOE ypaBHEHHE.

7. 3BykoBbIe BOJIHBL. D¢ dexT Homiepa.

8. TazoBbie 3akoHbl. M300apubiii mnpomecc  (3axkoH  ['eit-Jlroccaka).
N3orepmuueckuii nponecce (3akoH boitnsg-Mapuorra). M3oxopHbI mporecc (3aKoH

[Tapms).
9. 3anumuTe ypaBHEHUE COCTOSHHS UJIealIbHOTO Ta3a (ypaBHeHUE MeH ieneeBa-
Knaneiipona). BwiBenutre #3 3TOro ypaBHEHHsS - YpPaBHEHMSI HW30TEPMHUYECKOTO,

M300apHOT0 U U30XOPHOTO MPOLIECCOB.

10. ArperatHpie  cocTostHUS  BemiecTBa.  OxapakTepusyite  CIIOCOOHOCTH
U3BECTHBIX BaM arperatHbIX COCTOSTHUM COXpaHATh GopMy U 00BEM.

11. Crpoenue BemectBa. ['a3000pa3zHoe, XKHUAKOE U TBEPIOE COCTOSHUE
BEILIECTBA.

12. IlepBblil 3aKOH TEPMOAMHAMUKH. 3HAUEHHE TIEPBOTO 3aKOHA TEPMOANHAMUKH.
Bropoit 3ak0H TepMoaMHAMUKH. Ero 3Ha4YeHHE.

13. KIIA. Enqununnst nzmepenusa KII. KITJ[ renoBoro nBuraresns.

13. Hukn Kapuo. KIIJI naeansHOM TEMIOBON MAIIMHEI.

14. Anunabatuueckuii npouecc. [IpuBeaure npumep aauadaTHYECKOro mpoiecca.

15. BuyTtpennsist s3Heprus. CiocoObl U3BMEHEHHs] BHYTPEHHEW SHEPTUU.

16. MonekynsipHO-KMHETHYECKAass TEOpUS Ta30B U €€ DKCIEPUMEHTAIbHOE
000CHOBaHHUE.

17. OcnoBHoe ypaBHenne MKT. VYpaBHeHue COCTOSIHUSI HACAIBHOTO rasa
(ypaBHeHue MeHneneeBa-Knamneiipona).

18. IlpumeHeHre NepBOTrO 3aKOHA TEPMOJAUHAMUKY JIJIs1 U30IIPOLIECCOB. 3HAUEHUE
IIEPBOro 3aKOHA TEPMOAMHAMUKHU. BTOpOU 3aK0H TepMoanHamMuku. Ero 3HaueHue.

19. Temneparypa Kak Mepa dJHEpruu MOJIEKyd. TermoBoe paBHOBECHE.

20. OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONTHUKHU.

21. Toukue nun3bl. [locTpoeHre N300paKeHHI ¢ MOMOILBIO JIMH3.

22. OcHOBHBIE POTOMETPUYECKUE BETUUYHUHBI.

23. KoOrepeHTHOCTh M MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. MHTepdepeHius
ceera. Mertonpl ee HaOmtofeHusi. PacueT uHTEephEpeHIIMOHHOW KapTHHBI OT ABYX
HMCTOYHUKOB.

24. Nudpakiusa ceeta. [Tpunnun [Moiirenca-dpenens.

25. Meron 3oHn @penensa. [IpsAMmolnMHEHOE pacnpoOCTpaHEHHE CBETA.
Hudpakuus Openens Ha KPYTJIOM OTBEPCTHH U JTUCKE.

26. Ilonspuzamusi cBeta. EcTecTBEHHbI U MOJSPU30BAHHBIN CBET. 3aKOH
Mamroca.

27. TemnnoBoe U3IyYEHHUE U €T0 XapakTepucTuku. 3akoH Kupxroda.

28. ®otoddpdexr. Ero Bumpl. OcHOBHBIE 3akOoHBI BHEIIHETO (oTodddexra.
VYpaBHeHue DiHIITENHHA 1)1 BHEIIHETO GpoTorddexTa.

29. Macca u umnynsc poTtoHa. /laBneHue cpera.

30. Oddexr Komnrona. EOMHCTBO KOPIMYCKYJSIPHBIX U BOJHOBBIX CBOWCTB
AIIEKTPOMArHUTHOTO U3TyUYEHUS.

31. Mogenu atoma Tomcona u Pezepdopna.
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32. Jluneiuatelii ciekTp aroMa Bogopoja. [locrynatel bopa. OnbiTel @panka u
['epua. Cniekp aroma Bopopoaa no bopy.

33. KopryckynsipHO-BOJHOBOU JIyanu3Mm CBOMCTB BemiecTBa. CBOMCTBa BOJH /€
bponns.

34. Pa3smep, cocTaB W 3apsj aTOMHOro siapa. MaccoBoe U 3apsiioBOE YHUCIIA.
JedexT Macchl U SHEPTusl CBSI3U sIpa.

35. Snepuble cuiibl. Monenu siapa.

36. PanuoakTUBHOE U3JIYUYECHHUE U €0 BUJIBI.

37. 3akoH paaumoakTUBHOTO pacnana. [IpaBuna cMemeHus.

38. 3akoHomepHocTH anbda-pacnana. berra-munyc-pacnan. Heittpuno. ['amma-
V3JIy4YCHHUE U €r0 CBOMCTBA.

39. SlnepHble peakiuu TOA JCUCTBUEM HEHUTPOHOB. Peakuus neneHus spa.
[lenuas peakius AeICHHUS.

40. Tlonstue 00 rmeMeHTapHBIX yacTuiax. Kapku.

IIpumepHble 3aga4m U1 TOATOTOBKH K MPOMEXKYTOYHOM aTTECTAUH MO UTOraM
OCBOCHMS TUCUUTUIMHBI aHAJIOTUYHBI 33/1a49aM JIJI TPOBEACHUS MTPAKTUYECKUX 3aHATHN U
IIPUBEZICHBI B pasjeine 6.2.3

6.4. Memoouueckue mamepuannsl, onpeoensarouiue NPoueoypvl OUEHUBAHUS
3HaHUIl, YMEHUIl, HAGLIKOG U (U1U) ONbIMA OeAMENbHOCMU, XAPAKMEPUIYIUUX
Imansvl hopmupoeanus KomnemeHyuil

OCHOBHOM  UENBIO MPOBEIACHUS MPOMEKYTOUHOW aTTECTAUUU  SIBIISAECTCS
OTIpEJICIICHUE CTENEHU JOCTHIKEHUS TeJIeH 10 y4eOHOU AMCIUILUIMHE WJIH €€ Pa3fiesiaMm.
OcymiecTBisieTcs 3TO MPOBEPKOM U OLEHKOM YPOBHS TEOPETUYECKON 3HAHUM,
MOJIYYCHHBIX O0YJAIOIIMMHUCS, YMEHHS IPUMEHSITh UX B PEIICHUU MPAKTUYECKUX 3a]1ad,
CTEINECHU OBJIaJICHUS] OOYYaIOIUMUCS MTPAKTUYECKUMHU HABBIKAMU U YMEHUSIMU B 00bEME
TpeOOoBaHM paboyell NporpaMmMbl O JUCLUIUIMHE, & TAKXKE UX YMEHUE CAMOCTOSTENBHO
paboTaTh ¢ yueOHOI IuTepaTypoil.

Opranuzanusi MPOBEICHUS MPOMEXKYTOYHOM aTTeCTallMd perjiaMeHTUpOBaHa
«Ilonmoxenuem 00 opraHuzanuu oO0pa3oBaTeBLHOTO TIpoliecca B (eaepaibHOM
rOCyJapCTBEHHOM aBTOHOMHOM  O0pa30BaTENbHOM  YUpexJeHUu «MOCKOBCKUI
MOJINTEXHUYECKUN YHUBEPCUTET)

6.4.1. Iloxazamenu oyenusanuss KOMNEMEHYUU HA PA3IUYHBIX OMANAX UX
Gdopmuposanus, docmudicenue 0OYUAIOWUMUCS NIIAHUPYEMBIX Pe3VIbmamos 00yueHs]
no OUCYUNIUHE

Konx n HaumeHoBaHue KOMIIETEHIIHHT
OIIK-1. Cnoco0eH pemaTh 3aa4u, OTHOCAIIUECS K TPO(GECCUOHATBHON AeSITeIbHOCTH, TIPUMEHSS
METOJIbI MOICTTUPOBAHMS, MATEMATUICCKOTO aHAJN3a, €CTECTBEHHOHAYYHBIE M OOIIEHHKCHEPHBIC
3HaHUs
Aran Kputepun onieHuBaHus
(ypOBeHb) OTJUYIHO Xopoi1iio YAOBJICTBOPUTEC/IBHO HCY/TOBJICTBOPUTECJIbHO
3HATh OO6yuarommiics OO6yuarommiics OO0y4arommiicst OO0yuarommiics
JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
MIOJIHOE YaCTUYHOE HEIOJIHOE MIOJIHOE OTCYTCTBHE
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COOTBETCTBUE
CHEAYIOIINX 3HAHUM:
TEXHHUKY
0€30macHOCTH MPHU
MIPOBEICHUU
AKCIIEPUMEHTOB,
TEOPETUIECKHE
OCHOBBI (DM3UKH;
OCHOBHBIC BU/IBI
AKCIIEPUMEHTOB B
00J1aCTH MEXaHUKH,
MOJIEKYJIIPHOU
¢buzuku u
TEPMOJIUHAMHUKH,
ANIEKTPUYECTBA U
MarHeTusma, ONTHKU
U siIepHOH PU3HKH.

COOTBETCTBUE
CIEAYIOIINX 3HAHUM:
TEXHHUKY
0€301acHOCTH MPHU
MIPOBEICHUU
AKCIIEPUMEHTOB,
TEOPETUIECKHE
OCHOBBI (DM3UKH;
OCHOBHBIC BH/IBI
SKCIIEPUMEHTOB B
00J1aCTH MEXaHUKH,
MOJIEKYJIIPHOU
¢bu3uku u
TEPMOJIUHAMHUKH,
ANEKTPUYECTBA U
MarHeTusma, ONTHKU
U siIepHON PU3HKH.

COOTBETCTBHUE
CIEAYIOIINX 3HAHUM:
TEXHUKY
6e30macHOCTH TpU
MIPOBEICHUU
AKCIIEPUMEHTOB,
TEOPETUYECKHE
OCHOBBI (PU3UKHU;
OCHOBHBIE BH/IbI
HKCIIEPUMEHTOB B
00/1aCTH MEXaHUKH,
MOJIEKYJIIPHON
bu3uKy 1
TEPMOUHAMHUKH,
AIIEKTPUYECTBA U
MarHeTu3Ma, ONTHKU
U SIICPHON (DU3UKH.

WIN HeJIOCTaTOYHOE
COOTBETCTBHUE
CIENYIOIINX 3HAHUM:
TEXHUKY
6e30macHOCTH IpU
MIPOBEICHUU
HKCIIEPUMEHTOB,
TEOPETUYECKHE
OCHOBBI (DPU3UKH;
OCHOBHBIE BH/IbI
HKCIIEPUMEHTOB B
001aCTH MEXaHUKH,
MOJIEKYJISIPHOM
bu3uKy 1
TEPMOJIUHAMUKH,
AIIEKTpUYECTBA U
MarHeTu3Ma, ONTHKU
U SIIEPHON (DU3UKH.

yMeThb OOyuarommiics OOyuatomuiics OObyuaronuiics OOyuaronmiicst He
JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET yMeeT WX B
MOJTHOE YaCTUYHOE HETIOJIHOE HEI0CTaTOYHON
COOTBETCTBUE COOTBETCTBHE COOTBETCTBHUE CTETNICHH YMEEeT
CHEAYIOLIMX YMEHUN: | CICIYIOIIMX YMEHUM: | CACAYIOIIUX YMEHHI: | BBIIOJHSATD:
aHaIM3UPOBATh aHAIM3UPOBATh aHAJIM3UPOBATH aHaIN3UPOBATh
NIEpBUYHBIC MIEPBUYHBIE NepBUYHbIC NIEpPBUYHBIC
pE3yNbTaThI pE3yNbTaThI pE3yJIbTaThI PE3yJIbTaThI
HKCHIEPUMEHTOB; HKCIEPUMEHTOB; HKCIIEPUMEHTOB; HKCIIEPUMEHTOB;
JeaTh pacyeThl Mo Je7aTh pacyeThl o JieTIaTh pacyeThl Mo JieTIaTh pacyeThl Mo
dopmyrnam, ctpouts | popmynam, CTpouTh | popMyriamM, CTpOUTh | (hopMyiam, CTPOHUTH
rpaduKH. rpaduKH. rpaduky. rpaduky.

BaajgeTb | OOydaronimiics OOyuarommmcest OO6yuaronuiics OOyuaromnmiicst He
CBOOO/IHO PUMEHSIET | JIOITyCKAIOTCS BJIaJICET B HETIOJIHOM | BJIQJICET WIIU B
MOJTyYeHHBIE HE3HAUUTEIbHbIC o0BbEeMe U MPOSBISET | HEAOCTATOUHOM
HaBBIKH, B TIOJTHOM OLINOKH, HEJI0CTaTOYHOCTh CTETICHH BJIAJICET:
o0beMe BIIaJIeeT: HETOYHOCTH, BJIaJICHHS HABBIKAMU: | TPAaMOTHOM peuH,
IPaMOTHOM peyH, 3aTpyIHEHUS, IpaMOTHOM pevH, aHAIUTHYECKUM H

AHATUTHYECKUM U YaCTUYHO BJIAJICET: AHAJTUTUYECKUM U MOCJIEI0BATEIBLHBIM
MocNeI0BaTeIbHBIM | TPAMOTHOM peuw, MOCNIEAOBATENbHBIM | MBIIIJICHUEM,
MBIIICHUEM, AQHATUTHYECKUM U MBIIJICHUEM, ¢busuKo-
¢buzuko- MOCNe0BaTEIbHBIM | (PU3UKO- MaTeMaTHYeCKUM
MaTeMaTUYeCKUM MBIIICHUEM, MaTeMaTUYeCKUM anmapaToM.
anmapaToM. ¢buzuko- anmnapaToM.

MaTeMaTU4eCKUM

anmnapaToM.

Koa n HauMeHOBaHHe KOMNETEeHIMH
OIIK - 4. Crioco6eH mpoBOAUTE U3MEPEHUs U HaOIr01eHus, 00padaThIBaTh U MPEICTABIAT
9KCIIEPUMEHTAIbHbIC JAHHBIC

Jran Kpurtepun onennBanus
(yPOBeHB) OTJIMIHO Xxopouio YAOBJIETBOPUTECJIBHO HCYIOBJCTBOPUTECIBHO
3HATh OOyuatronimiicst OO6yuaromuiics OO6yuaromuiics OO0yuaromuiics
JIEMOHCTPHPYET JI€MOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
HOJTHOE JaCTHYHOE HETI0JTHOE HOJTHOE OTCYTCTBHE
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COOTBETCTBUE
CHEAYIOIINX 3HAHUM:
TOPSIOK
oopMieHuUs
n1a0opaTOpHBIX PaboT
rocJie MpoOBEACHUS

COOTBETCTBUE
CIEAYIOIINX 3HAHUM:
TOPSITOK
oopMIeHuUs
nabopaTOpHBIX paboT
rocJie MpoBEACHUS

COOTBETCTBHUE
CIEAYIOIINX 3HAHUM:
MOPSTIOK
odopmIIeHHS
71a00paTOPHBIX pabOT

WA HEJJIOCTAaTOYHOE
COOTBETCTBHUE
CIENYIOIINX 3HAHUM:
MOPSTIOK
odopMIIeHHS
71a00paTOPHBIX pabOT

IKCIIEPUMEHTOB; JKCIIEPUMEHTOB; MOCIie TIPOBEACHUS MOCIIe TIPOBEACHUS
TEOPETUYCCKHE TEOPETUYECKHE HKCIIEPHUMEHTOB; SKCIIEPUMEHTOB;
OCHOBBI MATEMAaTHUKH | OCHOBBI MATEMATUKH | TEOPETHUECKUE TEOPETUIECKHE
1 QU3HKH; 1 QU3HKH; OCHOBBI MATEMaTUKHA | OCHOBBI MAaTEeMATHKH
buznyeckue MeTobl; | pusmdeckre MeToNbl; | U PU3UKY; U QU3KKH,
METO/TBI METOJIbI busznyeckrue METObI; | (PU3HMUECKHE METO/IBI;
MaTeMaTH4eCKOTO MaTeMaTH4eCKOTo METO/TBI METO/IBI
MPOrPaMMHUPOBAHHS | MPOTPAMMHPOBAHUS | MATEMATHYECKOTO MaTEeMaTHYECKOTO
C MCTIOJIb30BAHUEM C MCTIOJIb30BAHHEM MPOrPaMMHUPOBAHUS | POTPAMMHPOBAHUS
nH(GOPMAITMOHHO- MH(GOPMAITMOHHO- C MCIIOJIb30BaHHEM C UCIOJIb30BaHHEM
KOMMYHHKAITMOHHBIX | KOMMYHUKAIIMOHHBIX | HHGOPMAIMOHHO- uH(POPMAIMOHHO-
TEXHOJIOTHH TEXHOJIOT Ut KOMMYHHKAITHOHHBIX | KOMMYHHKAITMOHHBIX
He(Tera3oBoro gena | HererazoBoro Jena | TEXHOJIOTUN TEXHOJIOTHI
HedTerasoBoro nejaa | HeTerazoBoro jesna
yMeThb OOyuarommiics OOyuatomniuiics OObyuaronuiics OOyuaronmiicst He
JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHUPYET yMEET WJIU B
MOJTHOE JaCTHYHOE HETIOJTHOE HEJ0CTATOYHOM
COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHE CTCIICHH yYMEET
CHEAYIOLIMX YMEHUN: | CICIYIOIIMX YMEHUM: | CAEAYIOIIUX YMEHUI: | BBIIOJHSATH:
IPaMOTHO OTBEYaTh | FPAMOTHO OTBEYATh | IPAMOTHO OTBEYaTh | IPaMOTHO OTBEYATh
Ha BOIMPOCHI IIpU Ha BOMPOCHI IIpU Ha BOIMPOCHI IIPH Ha BOIMPOCHI TIPU
3aIIUTe 3aIIuTe 3aIUTe 3aIUTe
nabopaTOpHBIX nabopaTOpHBIX 1a00paTOPHBIX 71a00paTOPHBIX
paboT; UCTIOIB30BaTh | pabOT; UCIIOJB30BaTh | PadOT; MCIIOIB30BATh | padOT; UCIIOJIB30BAThH
CYIIECTBYIOIINE CYIIECTBYIOIIINE CYIIECTBYIOIIHE CYIIECTBYIOIIHE
MaKeThl MPOrpaMM MaKeThl MPOrpaMM MaKeThbl MPOrpaMM MaKeThl MPOrpaMM
WM SI3BIKOB WM SI3BIKOB WK SI3BIKOB WK SI3BIKOB
MPOrPaMMHUPOBAHUS | MPOTPAMMHPOBAHKS | IPOIPAMMHUPOBAHUSA | MPOrPAMMHUPOBAHHS
JUTSE KOMITBIOTEPHOTO | JIJISl KOMITBFOTEPHOTO | JJI1 KOMIBIOTEPHOTO | JUISI KOMITBIOTEPHOTO
MOJICTTUPOBAHUS MOJICTTUPOBAHUS MOJICTUPOBAHUS MOJICTTUPOBAHUS
HedTerasoBoro jieaa | HeTerazoBoro jaejia | HedTerasoBoro Jeiaa | HeTera3oBoro jeia
BJjaaeTh | O0yuaromuiics OO6yuarommumcst OOyuarommiicst OOyuaromuiicst He
CBOOO/THO TIPUMEHSIET | JIOIYCKAIOTCS BJIQJICCT B HETIOJTHOM | BIIAJICCT WJIH B
MOJTyYEHHBIC HE3HAYUTEIIbHBIC 0o0BeMe ¥ MPOSIBIIIECT | HEJIOCTATOUYHOM
HABBIKH, B TIOJTHOM OIITNOKH, HEJ0CTAaTOYHOCTh CTCTICHH BIIAJICCT:
o0BbeMe BIIaJICeT: HETOYHOCTH, BJIQJICHUS HABbIKAMU: | HABBIKAMH PEIICHUS
HABBIKAMU PEIICHUS | 3aTPyHCHUS, HABBIKAMU PEIICHUS] | MAaTEMaTHYCCKUX
MaTeMaTHYCCKHX YaCTHYHO BJIAJICET: MaTEeMaTHYECKUX 3a71a4 ¢
3amag ¢ HABBIKAMU PEIICHHS | 3a/1a4 C UCTIOJTb30BaHUEM
HCIIOJIb30BaHUEM MaTeMaTHYECKHX HCIIOJIb30BaHUEM Pa3HOOOpPa3HBIX
Pa3HOOOPa3HBIX 3ama4 ¢ pa3HO0Opa3HBIX CpEICTB
CpEICTB HCIIOJIb30BaHUEM CPEIICTB KOMITBIOTEPHOM
KOMITBIOTEPHOU pa3zHOO00pa3HBIX KOMITBIOTEPHOU NOAACPIKKY;
MOJIJICPIKKH; CpEeICTB OJIICPIKKH; METOIaMHU
METOJIaMU KOMITLIOTEPHON METOJITaMHU KOMIIBIOTEPHOTO
KOMITBIOTEPHOTO TOJIJICPIKKH; KOMIIBIOTEPHOTO MOJICJTUPOBAHUS
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MOJEJIUPOBAHUS METOJIaMHU
(bu3NYECKUX SBJICHUN | KOMIIBIOTEPHOTO
U TIPOLIECCOB MOJEJIMPOBAHUS

He(drerazoBoro nena

(bU3UYEeCKUX SIBJICHUIN
Y TIPOIIECCOB
HedTerazoBoro nena

MOJICTTUPOBAHUS
(bU3UYECKUX SIBICHUI
U TIPOIIECCOB
HedTerazoBoro aena

(bU3HYECKUX SIBICHUN
U MPOIIECCOB
HedTerazoBoro jaeia

6.4.2. Memoouxa oyeHuganus pe3yibmanmos nPoMelCymouyHou ammecmayuu
[TokazaTenssMu OLEHHMBAaHUSI KOMIIETECHIIMM HA HTAIe NPOMEXKYTOUHOM aTTeCTallun
Mo AUCIUTUTNHE «DU3NKa» SBISIIOTCS Pe3yJIbTaThl 00yUEHUS IO TUCIUTUINHE.

OneHOYHBIH JUCT Pe3yJabTATOB 00Y4YeHHUS MO JUCHUTIIHHE

YpoBennb
Kox copmupoBan
KOMIIeTeHIIUH 3Hanus YMenust Hagpikn HOCTH
KOMIIeTeHI[HH
HA JaHHOM
JTamne / olleHKa
OIIK-1. 3HATh TEXHUKY yMETh BJIJI€Th HABbIKAMHU
Crniocoben 0€e30MacHOCTH IIPH | AaHAJTU3UPOBATH IrpaMOTHOM peuH,
pemaThb POBEICHUHI HepBUYHBIE aHAJTUTUYECKUM U
3aJa4u, OKCTIEPUMEHTOB, pe3yIbTaThI MOCJIeI0BATEIHHBIM
OTHOCALINECS K | TEOPETHUECKUE 9KCHEPUMEHTOB; MBIIIJICHUEM,
npodeccroHan | OCHOBBI (DM3HWKH; | JIENATh PACUETHI 0 | PU3UKO-
bHOM OCHOBHBIE BU/[IbI (dopMynaM, CTPOUTh | MAaTEMAaTUUYECKUM
JeSITeTbHOCTH, | SKCTIEPUMEHTOB B | TpaduKH. anmapaToMm.
IPUMEHSS o0nactu
METOIBI MEXaHHKH,
MOJICIUPOBAHU | MOJIEKYJISIPHOM
s, bu3uku u
MaTeMaTH4eCK | TePMOJUHAMUKH,
OT0 aHan3a, DIIEKTPUYECTBA U
€CTeCTBEHHOHA | MarHeTU3Ma,
yYHBIC U OIITUKH U SAIEPHON
oOmienH>xeHep | Gpu3mky.
HBIC 3HAHUS
OIIK-4. 3HATh MOPSATIOK YMETb I'PaMOTHO BJIAJICTh HaBBIKAMHU
Cnocoben odopmIIeHUS OTBEYaTh HA pereHus
IIPOBOJIUTH 1a00paTOPHBIX BOIIPOCHI IIPU MaTeMaTHYECKUX
MU3MEPEHUs U pabot mocie 3amuTe 3a7aq ¢
HaOIIOACHUs, | IPOBEACHUS 1a00paTOPHBIX WCTOJIb30BaHUEM
oOpa0aThIBaTh | SKCIIEPUMEHTOB; pabor; Pa3HO00Opa3HBIX
u TEOpPETUYECKHE UCIOJIb30BATh CpeACTB
MPEJCTABIATh | OCHOBBI CYIIECTBYIOIINE KOMITBIOTEPHOM
SKCHEPUMEHTa | MAaTEeMaTHKHU U MaKeThl IPOTPaMM | MOJICPIKKH;
TbHBIC TAaHHBIE | (DU3UKH; WA SI3BIKOB METOIaMHU
busnueckue [IPOrPaMMUPOBAHUS | KOMIIBIOTEPHOTO
METOMBI; METONBI | JUIS MO/JICITUPOBAHUS
MaTeMaTHYECKOr0 | KOMIBbIOTEPHOTO ¢buznuecKux
NPOTPaMMHUPOBAH | MOJEIIUPOBAHHS SIBJICHUHN U
usi ¢ HedTerazoBoro MIPOLIECCOB
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UCTIONL30BAaHUEM | JeTa. He(dTerazoBoro
nH()OpPMAITMOHHO- nena.
KOMMYHHKAITHOHH
BIX

TEXHOJIOTHI
He(dTerazoBoro
Jena.

Onenka o AUCHUILTHHE (CpenHee apupMeTudecKoe)

O1eHKa «OTINYHOY» BBICTABIISICTCS, C€CIIM Cpe/iHee apu(METHICCKOS HAXOAUTCS B
uHTepBaiie ot 4,5 1o 5,0.

OlnieHKa «XOpOIIIOY» BBICTABIISIETCS, €CIIU CpeHee apuPMEeTHIecKoe HaXOUTCS B
uHTepBaie ot 3,5 no 4.4.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABIISCTCS, €CIU CpelHee apuMeTHYecKoe
HaXOJUTCs B UHTEPBAJE OT 2,5 10 3.4.

OlnieHKa «HEYOBJICTBOPUTEIHLHO» BBICTABIISCTCS, €CIIM CpeaHee apuMETHIECKOe
HaxoauTcs B uHTepBasie ot 0 1o 2,4.

[TpomerxyTouHas arrectanusi oOydaronuxcs B opMe dK3aMeHa MPOBOIUTCS IO
pe3yJibTaTaM BBITIOJIHEHUSI BCEX BUIOB yU4€OHOW pabOTHI, MPEAYCMOTPECHHBIX YUCOHBIM
IJIJAHOM IO JUCHUIUIMHE «DPU3UKa», MPU 3TOM YUYMTHIBAIOTCS PE3YyJIbTaThl TEKYIIETO
KOHTPOJISI yCIIEBa€MOCTH B TeueHHe cemecTtpa. OlleHKa CTeNeHW JIOCTHUKEHUS
OOyYaIOIIMMUCS TUIAHUPYEMBIX PEe3yJIbTaTOB OOYUYEHUs MO IUCITUIUIMHE IMPOBOJUTCS
MpenojaBaTeyeM, BeAYIIUM 3aHATHS IO NUCIUIUIMHE METOJIOM SKCIEPTHOU olleHKu. [1o
UTOTaM MPOMEKYTOUHOU aTTECTALMH IO TUCIUIUIMHE BHICTABISETCS OLIEHKA «OTIUYHOY,
«XOPOIIIO», KYAOBICTBOPUTEIHHO» WA «HEYAOBJICTBOPUTEIHHO.

Ixkana oueHnBaHUA Onucanue

BeimonHeHsl Bce BUIBI y4eOHOU paboOThl, MPEeayCMOTPEHHbIE yUeOHBIM
wi1aHoM. CTyZIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHMH, YMEHMH,
HaBBIKOB TPHUBEICHHBIM B  TaOJMIIAaX TIOKa3aTelield, OMepupyet
npuoOpETEeHHBIMU 3HAHUSIMM, YMEHUSMH, HaBbIKAMH, NPUMEHSET UX B
CUTYallUsX MOBBIIIEHHON CIOXHOCTU. [Ipn 3TOM MOTryT OBITH OMYLICHBI
HEe3HauuTeNbHbIEe OUIMOKH, HETOUHOCTH, 3aTPYJHEHUS IPU aHATTUTUYECKUX
ornepanusax, MEepeHoce 3HaHUM M yMEHMH Ha HOBbIE, HECTaHJIapPTHbHIE
CUTYallUN.

OTJIN4YHO

BoimonHensl Bce BUAblI y4eOHOH pabOThI, MPeAyCMOTPEHHbIE Y4eOHBIM
wiaHoM. CTyZeHT JAEMOHCTPUPYET HETOJIHOE, MPABUIIBHOE COOTBETCTBUE
3HaHUI, yMEHU, HABBIKOB MPUBEICHHBIM B TaOJIMIaX MMOKazaTesei, 1100
€CJIM IIPU 3TOM OBLIU JONYIIEHBI 2-3 HECYIIECTBEHHbBIE OLITHOKH.

Xopomo

BrimiontHeHBI BCe BUIBI Y4eOHOW pabOTHI, MPEAYCMOTPEHHBIC YUCOHBIM
wi1aHoM. CTyZleHT JOEMOHCTPUPYET COOTBETCTBUE 3HAaHUN, B KOTOPOM
OCBEIICHa OCHOBHAs, HanOoJee BakKHAs YacTh MaTepuaya, HO MPH STOM
A0omynicHa oJiHa 3HAYUTCIIbHAaA OH_II/I6Ka NI HETOYHOCTD.

YI[OBJ'IGTBOpI/ITCJIBHO

HeynosnerBopurensHo | He BeIOTHEH O1H WK 00s1€€ BUJIOB yUeOHOM pabOTHI, TPEyCMOTPEHHBIX
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yueOHbIM TuTaHOM. CTYAEHT JAEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE
3HaHUM, YMEHHI, HABBIKOB TMPHUBEIECHHBIM B TaOJHIaX IOKa3aTele,
JOTYCKalOTCA 3HAYUTENbHBIC OLIUOKH, MPOSBISETCS OTCYTCTBUE 3HAHUMA,
YMEHHUH, HaBBIKOB IO PALYy IMOKAa3aTeyieid, CTYJIEHT HCIbIThIBACT
3HAYUTENBHBIE 3aTPYAHEHUs NIPU ONEPUPOBAHUU 3HAHUSAMU U YMEHUSMU
MIPU UX NIEPEHOCE HA HOBBIE CUTYAIUH.

7. daekTponHass HHGOPMALMOHHO-00pa3oBaTeJIbHAs cpeaa

Kaxnpiii oOygaromuiicss B Te€YEHHE BCEro Iepruoja OOydYeHHS OO0eCIeurnBacTCs
WHINBUYyaIbHBIM HEOTPAHWYEHHBIM JOCTYNIOM K SJIEKTPOHHOW HWH(POPMAIIMOHHO-
oOpazoBarenpHOW cpene UYebokcapckoro wuHcTUTyTa ((prymana) MOCKOBCKOTO
MOJINTEXHUYSCKOTO YHUBEPCUTETA W3 JIFOOOW TOYKH, B KOTOPOW HMEETCS IOCTYIT K

MH(OPMAIMOHHO-TEIIEKOMMYHUKAIMOHHON  cetn  «VMHTepHeT» (namee — ceTh
«HTEepHEeT»), KaK Ha TEPPUTOPUH (PHIIhasa, TaK U BHE €e.

OnekTpoHHass MH(OPMALMOHHO-00pa3oBaTelbHAsl CpeAa — COBOKYIIHOCTb
UHOOPMAIIMOHHBIX M TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, COOTBETCTBYIOIIUX
TEXHOJIOTMUECKUX  CPEICTB,  OOECIEUMBAIOIIMX  OCBOCHHE  OOYYarOIIMMMCS

o0pa3oBaTeIbHBIX MPOTPaMM B MOJHOM OOBEME HE3aBHCHUMO OT MECTa HAXOXIEHUS
00y4Jarommxcs.

DnekTpoHHas HH(OOPMAIIMOHHO-00pa3oBaTelbHAs cpe/ia 00eCIIeurnBacT:

a) IOCTyN K y4eOHBIM TUTaHaM, padOYuUM MporpamMMaM JUCIUIUINH (MOJyJiei),
MPAKTUK, AJICKTPOHHBIM YUYEOHBIM W3IaHHUSIM W JJICKTPOHHBIM 00pa30BaTEIbHBIM
pecypcaM, yKa3aHHBIM B paO0UYUX MpOTrpaMMax AUCITUIUIHH (MOAYJIEH), MPAKTHK;

0) ¢dopmupoBaHuE SJIEKTPOHHOrO MOPTPOJHO OOydHarolmerocsi, B TOM YHCIE
COXpaHEHHE €ro padoT U OLIEHOK 3a 3TU PadOThI;

B) ukcaiuio xoja o0pa3oBaTeIbHOTO MPOIECCa, PE3yJbTaTOB MPOMEKYTOUHOMN
aTTeCTAllMM U PE3yJIbTaTOB OCBOEHUS MPOrpaMMbl OaKallaBpuaTa;

I') MpOBEJCHUE Y4EeOHBIX 3aHSITHH, MPOILEAYpP OLICHKH Pe3yJIbTaTOB OOyYEeHUS,
peanu3anus KOTOPBIX MPEIyCMOTPEHA C NPUMEHEHHEM OJJIEKTPOHHOTO OO0Yy4YeHus,
JTUCTAaHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUH;

J1) B3aMMOJICWCTBHE MEXAY Y4YaCTHUKaMH 0Opa3oBaTENbHOTO IMpoIlecca, B TOM
YHClie CUHXPOHHOE W (WJIM) AaCHMHXPOHHOE B3aUMOJICHCTBUSA TOCPEACTBOM CETH
«HTepHeT”.

OyHKIIMOHUPOBAHNE JJICKTPOHHONW WH()OPMAIMOHHO-00pa30BaTEILHON CPEIbl
oOecrieunBaeTcs COOTBETCTBYIOILIUMHU CpECTBAMHU uH(POPMaIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH M KBau(UKaIuei pabOTHUKOB, €€ UCIIOJIb3YIOIINX U
MOIJIEP>KUBAIOLLUX.

OyHKIIMOHUPOBAHUE 3JIEKTPOHHOM HH(POPMAMOHHO-00pa30BaTEIbLHON CpPEbl
COOTBETCTBYET 3aKOHOAATENLCTBY Poccuiickoilt Penepanui.

OcHoBHbIMU cocTaBistomumMu DMOC dunuana SBISIOTCS:

a) callT wuWHCTUTYTa B ceTu VHTepHEeT, paclojoKEeHHbI 1o ajapecy
www.polytech21.ru, https://chebpolytech.ru/ koTopsiii o6ecrieunBaer:
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- 1O0CTyNn 00ydYaronmxcsi K yueOHbIM TUTaHaM, pab0vrM IIporpaMmam JUCITUTIINH,
NPAKTUK, K W3JIaHUAM OJJICKTPOHHBIX OWOJMOTEYHBIX CHCTEM, JJICKTPOHHBIM
uHGOPMAITMOHHBIM U 00pa30BaTENIbHBIM PecypcaM, YKa3aHHbBIX B paboUunX Mporpammax
(paznensl caiita «CBeneHust 00 00pa3oBaTENbHON OpPraHU3aALUN»);

- UHPOPMHUPOBAHUE O0O0yHarOIMXCs 000 BCEX M3MEHEHHUAX y4eOHOro mpoiiecca
(HOBOCTHAs JIEHTAa caiiTa, JeHTa AHOHCOB);

- B3aUMOJICMCTBHME MEXAy Yy4YacCTHHKaMu 00pa3oBaTeIbHOrO  Mpolecca
(mompaszaensl caiita «3afgaTh BOMPOC AUPEKTOPY»);

0) oduLMaNbHbIE AIEKTPOHHBIE aJIpeca MoIpa3IeIeHU U COTPYIHUKOB MHCTUTYTa
c SAnpexc-nomenoM @polytech21.ru (CIMCOK KOHTAKTHBIX JAHHBIX TOJPA3ACICHUN
dunmana pa3MenieH Ha ouimaabHoM caiite @unuana B pasnaene « KoHTakTh», CIIMCKU
KOHTaKTHBIX O(HUITMANBHBIX AJIEKTPOHHBIX JIAaHHBIX TMperojaBaTeieil pa3MelieHbl B
nonapasnenax «Kadenps») obOecrieynBarOT  B3aUMOJCHCTBHE MEXKIY YYaCTHUKAMHU
00pa30BaTeIHLHOTO MPOLIECCa;

B) JUYHBIA KabuHeT oOydvaromerocs (moprdonno) (BXOoA B JUYHBIA KaOWHET
pasmenieH Ha odunmanbHoMm caite Dunuana B paznene «CTyaeHTy» mMojpasiele
«ONEeKTpOHHas MH(OPMAMOHHO-00pa3oBaTeNbHas Cpena») BKIOYaeT B cels
nopT(}oaNo CTyACHTA, 3JEKTPOHHBIE BEJOMOCTH, PEUTHHT CTY/I€HTOB U 00ECIIEUNBACT:

- ¢uKkcanupo Xxo/la 00pa3oBaTeILHOTO MPOIECca, Pe3yJbTaTOB MPOMEXYTOUHOM
aTTeCTAllMH U PE3yJIbTaTOB OCBOEHHUS 00pa30BaTeNIbHbIX MPOrPaMM 00YyYaIOIIUMUCS,

- (dopMHpOBaHUE DJIEKTPOHHOTO MOPT(OINO O0yHarOUIErocs, B TOM YHCIE C
coXpaHeHHue padoT 00yUaroIIerocs, peleH3 il 1 OIEHOK Ha 3TH paboThI,

I) DJEKTPOHHbIE OWOTMOTEKH, BKJIIOYAIONIME AJIEKTPOHHBIE  KATaJlOTH,
MOJTHOTEKCTOBbIE JTOKYMEHTHI M 00€CledYHBAIOIINe JOCTYH K Y4eOHO-METOAMYECKUM
MaTepHraliaM, BBITTYCKHBIM KBATM(DUKAITMOHHBIM padOTaM U T.J1.:

Yebokcapckoro nacturyTa (prmana) - < MPBUCy»

1) 2JEKTpOHHO-OuOIMoTeyHsie cucteMbl (DBC), BKIIOUArOUE SIEKTPOHHBIN
KaTaJIOT ¥ MOJIHOTEKCTOBBIE TOKYMEHTBI:

- OBC «JIAHb» -https://e.lanbook.com/

- Ob6pazoBarenpHas miargopma FOpaiit - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

e) miardgopma muppoBoro oopazoBanus [lonurexa -https://Ims.mospolytech.ru/

) cucTeMa « AHTHILIaruat -https://www.antiplagiat.ru/

3) cucremMa dJeKkTpoHHOro jgokymentoodopora DIRECTUM  Standard —
o0ecreynBaeT JOKyMEHTO000poT Mex 1y dunuanom u YHUBEPCUTETOM;

u) cucreMa «1C VYnpasinenue BY3om OnextponHbiii aexkanat» (MOCKOBCKHiT
NOJUTEXHUYECKUI YHHUBEpPCUTET) obOecreunBaeT (UKCalrio Xojaa 00pa3oBaTEIbHOIO
npolecca, pe3ysbTaToB IMPOMEXYTOUHOW aTTECTAUMU M PE3yJIbTaTOB OCBOCHMS
00pa30BaTEIbHBIX MPOTPaMM 00yUAIOITIMHUCS;

k) cucrema «POLYTECH systems» oOecneunBaeT uH(DOPMAIMOHHOE,
JOKYMEHTAJIbHOE aBTOMATU3HUPOBAHHOE COMPOBOXKICHUE 00pa30BaTEIbHOIO MIPOLIECCa;

1) cucteMa «AOUTYpUEHT» 00eCTIeYnBaET JOKYMEHTAIbHOE aBTOMAaTU3UPOBAHHOE
COIMPOBOXJIEHHE PAaObOThI MPUEMHON KOMUCCUU

50



8. IlepeyeHb OCHOBHOII ¥ [IONMOJHHUTEJBHON Y4eOHONl JHTEpPATYpBHI,
He00X0AMMOIi IJIS1 OCBOCHMS TN CHUILIHHbI

OcHoBHasi iuTEpaTypa:

1. CaBenbeB, . B. Kypc o6meit ¢usuku. B 3 Ttomax. Tom 1. MexaHuka.
MonekynsipHas ¢pusuka : yueOHuk s By3oB / U. B. CaBenbeB. — 21-e u3g., crep. —
Cankrt-IlerepOypr : Jlanb, 2026. — 448 ¢. — ISBN 978-5-507-55015-9. — Texker :
ANEKTPOHHBIN //  Jlanb  :  3JekTpoHHO-OMOMuoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/515100

2. CasenneB, . B. Kypc obmeri pusuku. B 3 Tomax. Tom 2. DnekTpuyecTBo u
MarHeTusM. Bomuel. Ontuka : yueOnuk nms By3oB / M. B. CaBenbeB. — 20-¢ u3m., ctep.
— Cankr-IletepOypr : Jlanb, 2026. — 512 c. — ISBN 978-5-507-55016-6. — TekcT :
AMEeKTpOHHBIN //  Jlane @ amekTpoHHO-OmMOnmoreynHas  cuctema. —  URL:
https://e.lanbook.com/book/515101

3. CaBenweB, . B. Kypc o6meii ¢puzuku. B 3-x T1. Tom 3. KBanTOBas onTuka.
AtoMHas ¢usuka. Ousuka TBepaoro tena. Ou3nka aTOMHOTO spa U JIEMEHTapHBIX
yactull / U. B. CaBenbeB. — 16-¢ uzj., crep. — Caunkrt-IletepOypr : Jlans, 2025. — 320
c. — ISBN 978-5-507-50503-6. — TekcT : anexTpoHHbIM // JlaHb : 3J€KTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/440198

4. CapenneB, V. B. COopHuK BOMPOCOB M 3ajay 1o odmie ¢uzuke : yueOHOe
nocobue /s By3oB / U. B. CaBenbeB. — 12-e u3n., crep. — Cankr-IletepOypr : Jlanb,
2025. — 292 c. — ISBN 978-5-507-53464-7. — Texct : snexTponHbiii // Jlanp :
ANEeKTpOHHO-OubMoTeunas cucremMa. — URL: https://e.lanbook.com/book/487382

JdonojHuTe1bHAs JIUTEPATYpPa

1. Aitzernion, A.E. ®usmka: y4eOHMK W  MNPAKTHKYM JUII  BY30B /
A. E. Aiizention. — Mocksa : MznmarensctBo FOpaiit, 2023. — 335 c. — (Briciiee
obpazoBanue). — ISBN 978-5-534-00487-8. — Tekct : DSIeKTpOHHBIA //
O6pa3zoBarenbHas wiatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/511373

2.T'opnau, B. B. ®usuka. CamocrosiTenbHass padoTa CTyJIEHTa : YYEOHUK s
By30B / B. B. I'opimau, H. A. IBanoB, M. B. [lnactuauna. — 2-e¢ u31., UCIp. U JIOM. —
Mocka : M3parensctBo IOpaiit, 2025.— 168 c.— (Bricmiee o0pa3oBaHue). —
ISBN 978-5-9916-9816-0. — Texkcr : snextponsslii // OOpa3zoBarenbHas miaaTdopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/561804

3. Usnues, A. . ®uzuka / A. 1. UBnueB. — 4-e uzn., crep. — Cankrt-IletepOypr :
Jlanb, 2024. — 676 c. — ISBN 978-5-507-48769-1. — TekcT : anekTpoHHbIi // Jlans :
ANeKTpoHHO-OubMuoTeynas cucrema. — URL: https://e.lanbook.com/book/362933

4. KpaBuenko, H.H). ®wusuka: yuyeOHMK U TPAKTUKYM IS BY30B /
H. 1O. KpaBuenko. — Mocksa : U3narensctBo HOpaiit, 2025. — 322 c. — (Briciiee
oOpazoBanue). — ISBN 978-5-534-19224-7. — Tekcr : DJIEKTpOHHBIA  //
O6pa3zoBarenbHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560805

5. Poguonos, B. H. ®wusuka : yuebHoe mocodue ais By30B / B. H. Pogronos. —
2-e u3A., uctp. u gon. — Mocksa : U3narensctBo FOpaiit, 2025. — 236 c. — (Briciuee
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obOpaszoBanue). — ISBN 978-5-534-20787-3. — Tekcr : 2JICKTPOHHBIA  //
Oo6pa3zoBarenbHas wiatdopma FOpaitt [caiit]. — URL: https://urait.ru/bcode/558786

6. Tpodumona, T. 1. PykoBOACTBO K pelIeHHIO 3a/1a4u Mo (PU3UKE : YUeOHUK JIJIs
By30B / T. U. Tpodumoa. — 3-e uza., ucnp. u gomn. — Mocksa : U3gaTenscTBo FOpaiir,
2025. — 265 ¢. — (Bricmiee obOpazoBanue). — ISBN 978-5-9916-3429-8. — Teker :
anekTpoHHBI // OOpa3oBarenbHas ardopma FOpait [caiit] — URL:
https://urait.ru/bcode/559650

7. ®usuka : yuyeOHUK W mpakTukyMm s By30B/ B. A. Unwsun, E. lO. baxtuna,
H. b. Bunorpanosa, II. . Camoiinenko ; noa penakuueit B. A. Mnbuna. — Mocksa :
M3natensctBo HOpaiit, 2025. — 399 ¢. — (Bricuiee o6pazoBanue). — ISBN 978-5-
9916-6343-4. — Texkct : anexkTpoHHbIN // OOpa3oBaTenbHas maatdopma FOpaiT [caiT].
— URL: https://urait.ru/bcode/560134

IHepuoauka

1. HedrerazoBast npOMBIIIIIIEHHOCTD : OTPACIICBOM KypHa. https:/nprom.online -
TeKCT : 2JIEKTPOHHBIN.

2. bypenne u HePTh : HAYYHO-TEXHUYECKUH PEICH3UPYEMbIH >KypHAIL.
https://burneft.ru - TekcT : 2MeKTPOHHBIA.

9. IlpodeccuoHanbHblie 0a3bl JAAHHBIX M HHGOPMALMOHHO-CIIPABOYHbIEC
CHCTEMBbI
IIpodeccuonanbuas 6a3za
AAHHBIX H HH(POPMALMOHHO-
ClIpaBO4YHbBIC CUCTEMBI

HNudopmanus o npaBe cOOCTBEHHOCTH (PEKBU3UTHI
JA0roBoOpa)

CoBeplilieHCTBOBaHUE oOpa3oBaHUs 51 WHXEHEPHOU
JIEATEIbHOCTH BO BCEX HUX TMPOSBIEHUSAX, OTHOCSALIUXCS K
y4eOHOMY, Hay4dHOMY M TEXHOJOTMYECKOMY HAIlpaBICHUSIM,
BKJIFOYAsl  IPOLIECCHl  IPENOAAaBaHUs, KOHCYJIbTUPOBAaHUS,

Accommanys WH)KCHEPHOTO | UCCIICIOBaHMS, Pa3padOTKH WH)KECHEPHBIX pEIICHHUM, BKIIOYAs
obpasoBanust Poccun He()Tera3oBylo oOTpacib, TpaHcdepa TEXHOJOTHH, OKa3aHHs
http://www.ac-raee.ru/ IIMPOKOTO CIEKTpa 00pa30BaTENbHBIX YCIYT, OOeCTeYeHus

cBsizell C OOIIECTBEHHOCTHbIO, IPOU3BOACTBOM, HAyKoH U
UHTETpAalli B MEXIYHApOJHOE HAy4yHO-00pazoBaTeIbHOE
POCTPAHCTBO.

CBOOOJIHBIN IOCTYT

Caiit  ArentctBa HegrerazoBoii uHpopmanuu ANGILRu
IpPECTaBIAET coboit CTIeMAM3UPOBAHHBIN nopTa,
UHQOPMUPYIOLINI OTPacieByl0 OOLIECTBEHHOCTh O >KHU3HHU
TOIUTMBHO-3HEPreTHUECKOr0 KomIiekca Poccun. 3neck MOXXHO
O3HAKOMUTBCS C TEHJEPAaMHU U BaKaHCUSMH HE(TSHBIX, Fa30BbIX
U HedTerazocepBUCHBIX KommaHuil. Co3mana kpymHas 0aza
JAHHBIX IO MPEANpPHUATUAM oTpaciu. YToO0 MATH B HOTY CO
BPEMEHEM, OTKpPHIT M pa3BuBaercs pasaen "BuumeoHoBoctu',

CaiiT AreHTcTBa He(Tera3oBon
uH(popManuu
http://www.angi.ru/
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IIpodeccuonanbuas 6a3za
AAHHBIX U HTHGOPMALMOHHO-
CIPaBOYHbIE CHCTEMBI

HNudopmanus o npaBe cOOCTBEHHOCTH (PEKBU3UTHI
JA0roBopa)

co3nan kanan "Hedrerazooe Buzaeo" Ha YouTube.
CBOOOHBIN TOCTYII

Bonwmas sHnmkonenus Heptu
" rasa
https://www.ngpedia.ru/

OHnmkIonenus cogaepxxut 630295 crareit U3 pa3HbIX o0nacTei
HAYKH W TEXHUKH. TEKCTOBOW 0a30i Js COCTaBJICHUS
SHIMKJIONIEIUH CTaya deKTpoHHas onbmuoteka «Hedtb-1"a3y.

index.html
OenepanbHblii mopran  «Poccuiickoe  oOpazoBaHuEe»  —
YHHUKAJIbHBIN HHTEPHET-pECYpC B chepe 00pa3oBaHUs U HAYKH.
ExxenneBHO myOJMKyeT camble aKTyajlbHbleé HOBOCTH, aHOHCHI
. coObITHi, HH()OPMALIMOHHBIE MaTepHalbl Al HIMPOKOTO Kpyra
®denepaabHbIA nopTan ’, (bopma p 8 p Py
- yuTaTene.  EjKeHenenpHO  HAa  MOpTAlE  pa3sMEIAroTCs
«Poccuiickoe
. | DKCKJIIO3MBHBIE = MaTepuaibl, HUHTEPBBIO C  BEIyIIMMH
oOpa3zoBaHue» [DNEeKTPOHHBIN
cneguajcraMu — neaaroramMv, IICUXOJOraMu, YYCHBIMU,

pecypc] — http://www.edu.ru

pEnopTaxyu U AaHATUTUYECKHE CTAThH.
Uurarenn nNoay4yaroT JOCTyN K HOPMAaTHBHO-NPaBOBOM 0ase
chepbl 00pazoBaHMs, OHM MOTYT IIOJb30BATHCA CaMBIMU
Pa3IUYHBIMHU TOJIE3HBIMU CEpPBUCAMHM — TaKMMH, KaK OHJIAWH-
TECTUPOBAHUE, ONPOCHI 10 AKTYaJIbHBIM TEMaM U T.JI.

CrnipaBouHas mpaBoBas

3akoHomarenabcTBO P® KOmeKChI W 3aKOHBI B IIOCIIEIHEN

cuctema (CIIC) penakiuu. YAOOHBIH TOMCK 3aKOHOB KOJEKCOB TMPUKA30B H
«KoucynprantlImrocy» IpYruX  JOKYMEHTOB. EsxkemHeBHbIE  0030pbl  3aKOHOB.
http://www.consultant.ru/ KoHcyapTanuu no OyXy4eTy v HaJIOT000JI0KCHHIO.
DNEeKTPOHHBINA NEPUOINUECKUNA N
3aKOHOJATENbCTBO - 3aKOHBI M KOAEKCHl  Poccuiickoit
cnpaBovyHHK «CHucTeMa .
CAPAHT Oenepanu. IlomHble TEKCTHI JOKYMEHTOB B IOCTEAHEH
€/1aKIIMU. AHATUTUYECKHE TPO(ECCHOHATBHBIE MAaTEPHAIBL.
https://www.garant.ru/ P pod P
YHuBepcurerckas Temarnueckas dyeKTpoHHas Oubiamoreka u  0Oaza A

MH(POPMAIIMOHHAS CHCTEMA
POCCUHA
https://uisrussia.msu.ru/

NPUKJIAIHBIX UCCIIE0BAaHUN B 00JIACTH SKOHOMUKH, YTIPaBJICHUS,
COLIMOJIOTMM,  JIMHTBUCTHKH,  Qumiocodpuu,  GUI0IOTHH,
MEKTYHAPOAHBIX OTHOUICHUH, paBa. CBOOOIHBIN 1OCTYI

Hay4Hast SJIEKTPOHHAs
oubnunoreka Elibrary
http://elibrary.ru/

Hayunast anextponnas Oubnmoreka eLIBRARY.RU - »sto0
KPYIMHEHINi  poccuiickuil  MH(OPMAIIMOHHO-aHATUTUYECKUN
noprail B 00JacTH HayKd, TEXHOJOTHWH, MEIULUUHBI U
o0pa3oBaHusl, coJepKaliii pedepaTsl U MOJHbIE TEKCTHI OoJiee
26 MIIH HAay4yHBIX CcTaTed ©W NyOJuKamwii, B TOM YHCIIE
ANIEKTpOHHBIE Bepcuu Oomnee 5600 pocCHIiCKMX —Hay4dHO-
TEXHUYECKUX YKYPHAJIOB, U3 KOTOpHIX Oosiee 4800 >xypHAIOB B
OTKPBITOM JIOCTYIIE€ CBOOOAHBIN JOCTYII

caut HcTtuTyTa HAy4yHOU
nH(popMaIuu 1o
OO0IIIECTBEHHBIM HAayKaM
PAH.
http://www.inion.ru

bubnuorpadpuueckne 6a3pr  manmnpix MHHWMOH PAH 1o
COLIMAJIbHBIM U TYMaHUTApHBIM HayKaM BeyTcs ¢ Hadana 1980-x
rogos. OOmmii 00BbEM MacCHBOB COCTaBisIeT Oojiee 3 MIIH.
500 toic. 3anuceit (manubie Ha 1 sHBaps 2012 r.). Exeroanbiit
npupocT — 0koj0 100 ThIC. 3anuceil.

B 6a3b1 JaHHBIX BKIIOYAIOTCS aHHOTUPOBAHHBIC OMUCAHUS KHUT
W cTraTedl W3 IKypHajoB © cOOpHMKOB Ha 140 s3bIKax,
noctynuBumx B DyHaamenTtanpHyo Oubmmorexky MHMOH
PAH.

Omnwucanus crateil U KHUT B 0a3ax JaHHBIX CHA0XKEHBI MH(POM
XpaHEHHUsI U CChUIKAMHU Ha TMOJHbIE TEKCThl MCTOYHUKOB U3
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IIpodeccuonanbuas 6a3za
AAHHBIX U HTHGOPMALMOHHO-
CIPaBOYHbIE CHCTEMBI

HNudopmanus o npaBe cOOCTBEHHOCTH (PEKBU3UTHI
JA0roBopa)

Hay4Hol 371eKTpOHHON OMOJIMOTEKH.

.. OTtpacib .
HasBanue Cokpaménn | Opranu3anuoHHO- © 65: ACTE OdunuanbHbIH
OpraHu3anuu oe Ha3BaHHWe | mpaBoBasi popma caiit
JeATEJIbHOCTH)
Ob6mepoccuiickoe .
ep Obmepoccuiickas TloGBrua http:/
0Tpaciesoc HEroCy/apCTBEHHAs |  mepepaboria WWW.orngp.ru/o-
o0beAHEeHHE OOOP HI'TI yaap pPep ’ .
M . HEKOMMEpUeCKas TPaHCIOPTUPOBKA nas/documenti-
HETSIHOH U ra30Boii oprasmsais nedTH 1 raza ooor-ngp/
MIPOMBIITUICHHOCTH
Harmmonanbaa
Hanuonanenas 51 TloGbrua,
Acconmanus YacTtHas nepepaboTka, https://nangs.org/
Accommanus bout/wh
He(TEra30BoOro HedTerasoBor COOCTBEHHOCTH TPaHCTIOPTUPOBKA about/why
cepBHca He(TH U ra3a
p 0 cepBHCa
Coros Ob6mmepoccuiickas Jlo6brua, -
HEroCyJapCTBEHHAs :
He(TEenPOMBIIIIEHHUK CHII yAap nepepadorka, P
HECKOMMECpUCCKasa TPaHCIIOPTUPOBKA Www.sngpr.ru/
OB OpraHu3aIHs HedTH 1 Taza
10. IIporpammHoe  oOecmeyenue  (IMUEH3MOHHOE WU CBOOOJHO
pacnpocTpaHsieMoe), HCIoJib3yeMoe IMPU OCYIIeCTBJIEHHUH 00pa30BaTeIbHOI0
npoiuecca
HNudopmanus o npase
IIporpammuoe (popman P
Ayauropus c00CTBEHHOCTH (PEKBU3UTHI
ol0ecneyeHnue

AOroBOpa, HOMep JHMIEH3UH U T.J1.)

Ne 2126 YyeOHnas ayauTopust
U1l IPOBEIEHUs y4eOHBIX
3aHSATHI BCEX BHIOB,
IIPEIYyCMOTPEHHBIX MPOrpaMMOn
cpeaHero npoQeccuoHaIbHOTO
oOpa3zoBaHusi/OakanaBpuara/
CTIEMAINTETa/ MATUCTPATYPHI,
OCHallleHHast 000py1I0BaHHEM U
TEXHUYECKUMHU CPEICTBAMHU
00y4YeHHUsl, COCTaB KOTOPBIX
ornpenenseTcs B pabounx
porpamMMax JUCHUIUIMH
(Moyeit)

Kabunet nedrerazoBoro nena

1C:Ilpenmpustue 8.
Komrutekt st o0ydeHust

morosop Ne 08/10/2014-0731

Security mst OuzHeca —
Pacmmpennsiii Russian
Edition. 150-249 Node 2
year Educational Renewal
License

Windows 7 norosop NeJ103 ot 30.05.2012) ¢
OLPNLAcdmc norncornameHusMu ot 29.04.14 u
01.09.16
(6eccpoyHast IMIICH3HS)
Kaspersky Endpoint CyOuIIeH3UOHHBIHN T0TOBOP

Ne977 1049.EI1/25 ot 10.12.2025

Yandex Gpayzep

CB00OHOE pacpocTpaHsieMoe
nporpaMMHoe o0ecrieueHue
(6eccpouHast TUTIEH3MS)

Microsoft Office Standard
2007(Microsoft
DreamSpark Premium
Electronic Software
Delivery Academic

HOMEp JuleH3un-42661846 ot
30.08.2007) ¢ poncoriameHusiMu OT
29.04.14 u 01.09.16 (6eccpounas
JIULEH3U)
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Ayauropus

IIporpammuoe
odecmeueHue

HNudopmanus o npase
COOCTBEHHOCTH (PEKBU3UTHI
J0roBOpa, HOMep JUIEH3UH U T.1.)

(Microsoft Open License

MTC Jlunak Horosop Ne2/2026 (091 168.EI1/26)
ot 27.03.2026
AdobeReader CBOOOHO PacIpOCTpaHIEMOe

porpaMMHOE 00eCTICUCHHE
(6eccpouHast TMIIEH3US)

Ne 2160 YueOHnas ayauTopust
JUTsl IPOBEICHUS YICOHBIX
3aHATHUH BceX BUJIOB,
MIPEyCMOTPEHHBIX POTPaMMON
cpeaHero npoQeccuoHanbHOTO
oOpa3oBaHusi/OakanaBpuara/
CreLMAINUTETa/ MAaTUCTPATYPHI,
OCHaleHHasi 000pyJOBaHUEM U
TEXHUYECKUMU CPEICTBAMHU
o0y4eHus1, COCTaB KOTOPBIX
orpenensercs B pabounx
porpaMMax TUCIHIUTHH
(Momymeit)

Kabuner rexHonoruu
IIPOM3BOJICTBA U PEMOHTA
MaIuH

1C:Ilpennpusrue 8.
KommuiexT 1st o0yueHust

norosop Ne 08/10/2014-0731

Windows 7 nmoroop NeJ103 ot 30.05.2012) ¢
OLPNLAcdmc norcornamenusMu ot 29.04.14 u
01.09.16
(6eccpodHast TMIICH3US)
Kaspersky Endpoint CyOnuiieH3uOHHBIN JOTOBOP

Security mist OusHeca —
Pacmmpennsriii Russian
Edition. 150-249 Node 2
year Educational Renewal
License

Ne977 1049.EI1/25 ot 10.12.2025

Yandex Gpayzep

CB00O0HOE pacIpocTpaHsIeMoe
porpaMMHOe o0ecTieueHHe
(beccpounast TUIICH3US)

Microsoft Office Standard
2007(Microsoft
DreamSpark Premium

HOMED JIULIeH3Uu-42661846 ot
30.08.2007) ¢ momcornameHus M| OT
29.04.14 1 01.09.16 (6eccpounas

Electronic Software JIUTICH3US)
Delivery Academic
(Microsoft Open License
Ne 1176 YyeOHnas ayautopust Kaspersky Endpoint CyOnuIeH3nOHHBIH JOTOBOP

U1l IPOBEIEHUs y4eOHBIX
3aHSATHI BCEX BHIOB,
IIPEIYyCMOTPEHHBIX MPOrpaMMOn
cpeaHero npoQeccuoHaIbHOTO
oOpa3zoBaHusi/OakanaBpuara/
CTIEMAINTETa/ MATUCTPATYPHI,
OCHallleHHast 000py1I0BaHHEM U
TEXHUYECKUMHU CPEICTBAMHU
00y4YeHHUsl, COCTaB KOTOPBIX
ornpenenseTcs B pabounx
porpamMMax JUCHUIUIMH
(Moyeit)

JlaGoparopus puzuku

Security nist Ouzneca —

Pacmmpennsriii Russian
Edition. 150-249 Node 2
year Educational Renewal

Ne977 1049.EI1/25 ot 10.12.2025

License
Windows 7 noroBop NeJI03 ot 30.05.2012) ¢
OLPNLAcdmc norncornameHusiMu ot 29.04.14 u
01.09.16
(6eccpodHast IMIICH3HS)
Yandex Gpayzep CB00O01HOE pacipoCTpaHsieMoe
nporpaMMHoe o0ecrieyeHue
(6eccpouHast TUTIEH3US)
MTC Jlunk Jorosop Ne2/2026 (091 168.EI1/26)
ot 27.03.2026
AIMP 0TE€YeCTBEHHOE CBOOOIHO

pacrpocTpaHsieMoe PorpaMMHOe
obecnieuenue (OeccpoyHas
JIMLICH3US)
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HNudopmanus o npase

IIporpammuoe
Ayauropus COOCTBEHHOCTH (PEKBU3UTHI
o0ecneueHnue
J0roBOpa, HOMep JUIEH3UH U T.1.)
Ne 1186 YuebOnas ayauropus Kaspersky Endpoint CyOHIIeH3UOHHBIHN T0TOBOP

TUISL IPOBEIEHUS Y4eOHBIX
3aHATHI BCEX BUJIOB,
MPEIyCMOTPEHHBIX MPOrPaMMOn
cpenHero npodeccHoHaIbHOTO

Security mist OuzHeca —
Pacmmpennsiii Russian
Edition. 150-249 Node 2

year Educational Renewal

Ne977 1049.EI1/25 ot 10.12.2025

oOpa3oBanwsi/OakanaBpuara/ License
CrieIaInuTeTa/ MarucTpaTyphl, Windows 7 noroBop NeJ[03 ot 30.05.2012) ¢
OCHAIIICHHAsI 000PY/IOBaHHEM U OLPNLAcdmc noncornamenusiMu ot 29.04.14 u
TEXHUYECKUMU CPEACTBAMU 01.09.16
00y4YeHHs, COCTaB KOTOPBIX (GeccpouHast THIIEH3MS)
onpeensiercs B pabo4nx Yandex Opay3ep CB0obo1HOE pacnpocTpaHseMoe
porpaMMax JTUCIUIUTHH porpaMMHOe oOecTieueHne
(Moyeit) (OeccpouHast TUIICH3US)
Jlaboparopus hu3uku
MTC JIunk Horosop Ne2/2026 (091 168.EI1/26)
ot 27.03.2026
AIMP OTE4YeCTBEHHOE CBOOOIHO
pacrpocTpaHsieMoe MPOrpaMMHOE
obecnieuenue (OeccpoyHast
JIUIICH3US)
Ne 1126 [Tomenienue ans Kaspersky Endpoint CyOnuiieH3uOHHBIN JOTOBOP

CaMOCTOSITEIbHON PabOTHI
o0yJaromuxcst

Security qist OusHeca —
Pacmmpennsriii Russian
Edition. 150-249 Node 2
year Educational Renewal
License

Ne977 1049.EI1/25 ot 10.12.2025
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HNudopmanus o npase

IIporpammuoe
Ayauropus COOCTBEHHOCTH (PEKBU3UTHI
o0ecneueHnue
J0roBOpa, HOMep JUIEH3UH U T.1.)
Windows 7 noroBop NeJ[03 ot 30.05.2012) ¢
OLPNLAcdmc noricornamieHussmMu ot 29.04.14 u
01.09.16
(6eccpouHas JTUIEH3US)
AdobeReader CBOOOJTHO pacIpOCTPaAHIEMOE

IpOrpaMMHOE 00€ecIieueHe
(6eccpoduHast TMIICH3HS)

I'apanT- cripaBO4HO-
IIPaBOBasl CUCTEMA

Jorosop NeC-002-2025 ot
09.01.2025

Yandex Opay3sep

CBOOOJIHO PacIpOCTpaHIeMOe
nporpaMMHoe o0ecrieyeHue
(6eccpoyuHast TMIICH3US)

Microsoft Office Standard
2007(Microsoft
DreamSpark Premium

HOMeEp JIMLEH3UN-42661846 oT
30.08.2007) ¢ momcoriameHus M| OT
29.04.14 1 01.09.16 (6eccpounas

Electronic Software JTUTICH3US)
Delivery Academic
(Microsoft Open License
MTC Jlunk Horosop Ne2/2026 (091 168.EI1/26)
ot 27.03.2026
AIMP OTEYECTBEHHOE CBOOOTHO

pacnpocTpaHsIeMoe IPOrpaMMHOE
obecnieuenue (OeccpoyHast
JIUTICH3HS)
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11. MaTepuajbHO-TeXHHYECKOE o0ecriedeHue TUCHMIIIMHBI

Tun u HoMep nMoMeleHUust

Ilepeyenb 0CHOBHOTO 000pYy/A0BaAHHUA
M TeXHHYECKHX CPeJICTB 00yYeHHs

YueOHast ayAUTOpHsI AJIs POBEACHUS YUCOHBIX 3aHATHI
BCEX BHUJIOB, MPEAYCMOTPEHHBIX MPOrPAMMOK CPEIHETO
npogecCnoHaIHLHOTO oOpa3oBanusi/OakanaBpuara/
cIIelanTeTa/ MarucTparypsl, OCHAaIIlEeHHAs
o0Opy/iOBaHHEM H  TEXHHYCCKUMHU  CPEJICTBAMU
00y4YeHHs, COCTaB KOTOPBIX OMpEICNIIeTCsS B padOdYnx
nporpamMmax JIUCHUIUIAH (MOIyJIeH)

Kabunet HedTerazororo aena

Ne 2126 (r. Yebokcapsr, yi. K. Mapkca, 1.60)

O06opyI0BaHKE: KOMILISKT MEOCIIH JIs
y4eOHOro mpolecca; J0cka yueoHas;
CTCHIbI

TexHuueckue cpeacTsa 0O0yYeHus:
KOMHBIOTepHaH TCXHHKA,
MYJIBTUMEIMHHOE 000PY/TIOBaHUE
(IpoexTop, IKpaH)

VY4eOHast ay TUTOpHS JJIs TIPOBEICHHS YUEeOHBIX
3aHATUHI BCEX BUIOB, IPEyCMOTPEHHBIX TPOrpaMMOi
CpeaHero npoQecCuOHaIbHOTO
oOpa3oBaHwus/0akaiaBpuaTa/ crienuainTera/
MarucTpaTypbl, OCHAIIICHHAs] 000PYI0BaHUEM U
TEXHUYECKUMH CPEICTBAMH OOy4EHUSs, COCTAB
KOTOPBIX OIpENesIeTcs B pabounx MmporpaMmmax
JTUCIUTUINH (MOJTYJIEH )

KabuHeTr TeXHOIOrHM MPOU3BOJICTBA U PEMOHTA MAaIIMH
Ne 2166 (r. Yebokcapsr, yi. K. Mapkca, 1.60)

O0opynoBaHue: KOMITIEKT MeOeTH s
y4eOHOTro Tpoiiecca; J0cka yueoHas;
CTCH/IBI

TexHnueckue cpeicTa 00yYeHusI:
KOMITBIOTEPHASI TEXHUKA,;
MYJIbTUMEANIHOE 000PYyI0BaHKE
(poexTop, SKpaH)

VYuebHas ayIuTOpUs AJIs IPOBEICHHS yUeOHbIX
3aHATUHI BCEX BUIOB, IPEyCMOTPEHHBIX ITPOrpaMMOi
cpeaHero npoQeccuoHaIbHOTO
oOpazoBanwus/OakanaBpuaTa/ ceruainTeTa/
MarucTpaTyphbl, OCHaIlIEHHas 000pyI0BaHUEM U
TEXHUYECKUMU CPEJCTBAMHU O0yUYEHHS, COCTaB
KOTOPBIX OIpeiessieTcsl B pabouux rmporpammax
JTUCIUTIINH (MOJTYJICH )

JlaGoparopus ¢puznku

Ne 1176 (r. YeGoxkcapsr, yi. K. Mapkca, 1.60)

O6opyoBaHue: KOMILIEKT MeOeTH s
y4eOHOTro Imporiecca; J0cka yueoHas;
CTECH/IbI

TexHUYEeCKUe CpeacTBa OOYICHMS:
KOMIBIOTEPHAS] TEXHHKA,;
1a00paTOPHBIE CTEH/IBI; KOMIUIEKT
1ab0paToOpHOTO 00OPYAOBAHUS IO
JUCHUITIINHEC

VYueOHas ayTUTOpUs AJIsl POBEICHHS yUeOHbIX
3aHATUHI BCEX BUIOB, PEyCMOTPEHHBIX TPOrpaMMOi
CpeaHero npoQeccuoHaIbHOTO
oOpasoBanwus/OakanaBpuaTa/ crieruainTeTa/
MarucTpaTyphl, OCHaIlIEHHAss 000pYy/I0BaHUEM U
TEXHUYECKUMU CPEJICTBAMHU 00yUYEHHS, COCTaB
KOTOPBIX OIpeieNsieTcsi B pabouux mporpammax
JUCHUIUTUAH (MOAYJIei)

JlaGopatopus ¢pu3nuku

Ne 1186 (r. YeGoxkcapsr, yi. K. Mapkca, 1.60)

OO6opynoBaHue: KOMITIEKT MeOeTH IS
y4eOHOTrO0 Tporiecca; J0cka yueOHas;
CTECH/IBI

TexHUYEeCKUE cpeicTBa OOYICHHS:
KOMIBIOTEPHAS] TEXHHKA,;
1ab0paTOPHBIE CTEH/IBI; KOMIUIEKT
1ab0paTopHOTO 00OPYAOBAHUS TIO
JUCHUITIINHEC

[Tomernienue a5t caMOCTOSITENbHOM paboThI
o0OydJaronuxcst
Ne 1126 (r. Yeboxkcapsl, yi. K. Mapkca, 1.60)

OO0opy1oBaHUE: KOMILICKT MEOCIIH IS
y4eOHOTr0 Tporiecca;

TexHuUecKue cpecTBa O0yIECHHUS:
KOMIIBIOTEPHAS TEXHHUKA C
BO3MOKHOCTBIO ITOAKIIOYEHUS K CETH
«HTEepHET» U 00eCTIeueHuEM JI0CTYIIa
B 3JIEKTPOHHYIO HH(POPMAITMOHHO-
o0Opa3oBaTelbHy0 cpeay Puimana
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12. Meroan4yeckne yKa3aHus JJis 00y4aromierocs mno 0CBOEHMI0 TUCUUILIMHBI

Memoouueckue ykazanus 0nsa 3aHAMUN 1eKYUOHHO20 MUNA

B Xome JEKUMOHHBIX  3aHATHI  OOydwaromeMycss HEOOXOOUMO  BECTH
KOHCIIEKTUPOBaHKE Yy4yeOHOro Marepuana, oOpaiiarh BHHMAaHUE Ha KaTerOpuH,
(GbOopMYJIMPOBKH, PaCKpBIBAIOIIUE COACPKAHUE TEX WM WHBIX SIBICHUM M MPOIIECCOB,
Hay4YHBIC BBIBOJBI U MPAKTUYECKUE PEKOMEHIAIINU.

HeoOxonumo 3agaBaTh MpENojiaBaTeIl0 YTOYHSIONMIME BOMPOCHl C  IEJIbIO
YACHEHUSI  TEOPETUYECKUX  MOJIOKCHWH,  pa3pelieHusl  CHOPHBIX  CHUTYAIlUH.
[{enecoobpa3Ho gopabaThiBaTh CBOM KOHCIIEKT JIEKIIMH, JeJiasi B HEM COOTBETCTBYIOIINE
3alIMCH M3 OCHOBHOW M  JONOJIHUTEIBHOW  JIMTEPATyphbl, PEKOMEHIOBAHHOMN
IpernojaBaTeseM U IpelyCMOTPEHHON yueOHOM MporpaMMOi JUCIUTLIUHBI.

Memoouueckue ykazanusa OaA 3AHAMUI CEMUHAPCKO20 (NPAKMUYECKO20)
muna.

[IpakTuyeckue 3aHSATHS MO3BOJISIIOT Pa3BUBATh y OOYYArOLIEroCs TBOPUYECKOE
TEOPETUYECKOE  MBIIUICHUE, YMEHHE CaMOCTOSITEIbHO H3ydaThb JIUTEPATYpY,
aHAJTM3UPOBATH MPAKTUKY; y4aT 4e€TKO (HOPMYIUPOBATh MBICIb, BECTU JUCKYCCHIO, TO
€CTh HUMEIOT HCKIIOYUTEIHHO Ba)XHOE 3HAYEHHUE B PA3BUTUH CAMOCTOSITEIHHOTO
MBIIICHHUS.

[ToaroroBka K mMpakTUUYECKOMY 3aHATHIO BKJIFOYAET JiBa 3Tana. Ha mepBom srtare
oOyyJaromuiicss TUTAaHUPYET CBOIO CaMOCTOATENbHYIO pPaboTy, KOTOpas BKIHOYAET:
ySICHEHHE 3aJIaHUsI HA CAMOCTOSITEIbHYIO PadO0TY; MOI00p OCHOBHOU U JIOTIOJIHUTEIHHOM
JUTEPATYPHI; COCTABJICHHUE MJIaHa PabOThI, B KOTOPOM OIPENEIISIOTCSI OCHOBHBIE MYHKTHI
npeacTosimel noarotoBku. CocraBieHWE IUIaHA JUCHUIUIMHUPYET U IOBBIIIAET
OpraHU30BaHHOCTH B paboTe.

Btopoil 3Tan BKIIOYAET HEMOCPEACTBEHHYIO IMOJATOTOBKY K 3aHATHUIO, KOTOpas
HAYMHACTCS C M3YUYEHHUS OCHOBHOM W JOMOJHUTENbHOU uTepaTyphl. Oco00e BHUMAaHHE
IpU 3TOM HEOOXOIUMO OOpaTUTh Ha COJIEPKAHHWE OCHOBHBIX MOJIOKEHUN U BHIBOJIOB,
oObsiCHEeHUE  sBJACHUW U  (PAaKTOB, YSICHEHHUE MPAKTUYECKOTO  MPHUIOKECHUS
paccMaTpUBaEMbIX TEOPETUUYECKUX BOMPOCOB. Jlanee ciemayer moAroTOBUTh TE3UCHI NS
BBICTYIUJICHUH IO BCEM y4€OHBIM BOIPOCAM, BHIHOCUMBIM Ha MIPAKTHUECKOE 3aHITUE WIH
M0 Te€Me, BRIHECEHHOW Ha JUCKYCCUIO (KPYTJIBIH CTOJ), MPOAyMaTh MPUMEPHI C IENBIO
o0OecrieueHus] TECHOM CBSI3M U3y4aeMOM TEMBI C peaJIbHOM KU3HBIO.

['oTOBSICH K JOKJIaJly WM BBICTYIUICHHIO B paMKaxX HHTEPAKTUBHON (HOPMBI
(mucKyccust, KpyTIbIid CTOJT), MPU HEOOXOUMOCTH CIEAYET OOpPaTUTHCS 3a MOMOIIBIO K
MpEenoAaBaTelto.

Memoouueckue ykazanus 0111 1a00pamopHsix paodom.

JlabopaTopHble pabOTHl Pa3BUBAIOT Yy OOYYAIONIUXCS yYMEHHUS W HABBIKH T10
MIOCTAHOBKE W TPOBEICHUIO (DU3UYECKOTO IKCIIEPUMEHTA, H3MEPEHUI0 (DU3UICCKUX
BEJIMYMH, OIEHKU MOTPEIIHOCTH HU3MEPSAEMBIX BEIWYMH, O(QOPMIICHUIO TEXHUYECKOU
JIOKYMEHTAIIUU — COCTaBJICHUIO OT4YeTa Mo JiabopaTopHOW pabdoTe, CaMOCTOSTEIHHO
aHAJTM3UPOBATH U OLICHUBATH MOJYYCHHBIE B X0JI€ UCCIICIOBAHUS PE3YJIbTaThI.

[ToaroroBka K BBIMOJHEHHUIO JIAOOpaTOpPHOW pabOTHI MpesroiaraeT HW3ydyeHHe
TEOPETUUYECKOr0 MaTepuaia, YCTPOMCTBA W METOJOB pabOThl C HM3MEPUTEIbHBIMU
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npubopamu, MOATOTOBKY TaOJMIl AJIsi 3aHECEHUs pe3ybTaToB u3MepeHuil. M3ydenue
MIPaBUJI U TEXHUKU 0€30MaCHOCTH TP padoTe ¢ yueOHbIM (PU3NIECKUM 000Dy TOBAHUEM.

[IpoBenenne wucciaenoBaHUN B XOA€ BBINOJHEHHUS J1aOOpaTOpHOHW pPabOTHI
CHOCOOCTBYET (POPMHUPOBAHUIO HABBIKOB MCCIIEIOBATENBCKOM IESITEIBHOCTH.

3aKIIOYUTENbHBIA 3Tall BBINOJIHEHUS JabopaTOpHOMl paboThl — odopmieHHe
OT4YeTa, B KOTOPOM YKa3bIBAIOTCS LIETM W 3a/Jaydl HMCCIEAOBAaHUS, XOJ BBITOJHEHUS
paboThl, MPHUBOIATCS BBIYMCICHUS MPH HAXO0XKICHWH (PU3MYECKHX BEIUYMH M UX
norpemHocTeld. CyIeCTBEHHOE 3HaYeHHE UTPaeT aHalW3 MOJTYYCHHBIX Pe3yIbTaToOB U
(bopMyIMpOBKa BHIBOJIOB.

Memoouueckue yKazanus K camocmoameibHoi pabome.

CamocrosiTenbHas pabora 0Oydarolerocs SBISETCS OCHOBHBIM CpPEICTBOM
OBJIaJICHUsI YYEOHBIM MaTe€pUaIoOM BO BpeMsi, CBOOOJAHOE OT OOS3aTENbHBIX yUeOHBIX
3aHaTtuil. CamocTosATenbHass paboTa oOyyaromierocss HajJ YCBOEGHHEM y4eOHOro
MaTepuaia 1o yueOHOM JUCIMUILTUNHE MOXKET BBITIOIHATHCS B OMOIMOTEKEe YHUBEPCUTETA,
y4eOHBIX KaOWMHETaX, KOMIIBIOTEPHBIX KJlaccaX, a TakkKe B JOMAIIHHX YCIOBHUSX.
CopepkaHue U KOJIMYECTBO CaMOCTOSTENbHOM padOThl 00YyYarolEerocs Onpenessercs
y4eOHOU MPOrpaMMOil IUCIUIUIMHBI, METOAUYECKUMHU MaTepuaiaMu, MPaKTHUYECKUMU
3aJJaHUSIMU B YKa3aHUSMH MIPETIoaBaTels.

Camocmosamenvnasn padoma 6 ayoumopHoe 8pems MOHcem GKAI0UaAMmb:

1) xoHcneKkTHpoBaHUE (COCTABIIEHUE TE€3UCOB) JEKIIUA;

2) BBINOJIHEHHUE KOHTPOJBHBIX PadoT;

3) peleHue 3anay;

4) paboTy Cco CIIPaBOYHON U METOJAMYECKON JTUTEPATYPOI;

5) BBICTYIUIEHUS C IOKJIalaMHu, COOOLICHUSIMHU Ha CEMUHAPCKUX 3aHATHUSAX;

6) 3amuUTy OTYETOB IO JTAOOPATOPHBIM padboTaM;

7) ydactue B yCTHOM OIIPOCE MO OTAEIbHBIM TEMaM M3y4aeMOW JUCIUILTUHBL,

8) yuacTtue B coO0eceI0BaHUsX, IETOBBIX (POJEBBIX) UTPAX, TUCKYCCHUSX, KPYTIIBIX
CTOJIaX, KOH(PEPEHLIHSIX;

9) yuactue B TECTUPOBAHMH H JIP.

Camocmosamenvnasn padoma 60 6HeayOUMOPHOE 8PEMs MONCEN COCHOAMD U3:

1) moBTOpeHHUs JTEKIIMOHHOIO MaTepuana;

2) TOATOTOBKH K MPAKTHUECKUM 3aHATHUSM;

3) u3ydeHus yueOHOU U HayYHOU JTUTEPATYPHL;

4) penieHus 3a7a4 U UHBIX MPAKTUUECKUX 3a/IaHUI;

5) NOATrOTOBKH K TECTUPOBAHMIO U T.J.;

6) TOJATOTOBKH K MPAKTUYECKUM 3aHSATUSM YCTHBIX JOKIJIAIOB (COOOIIECHM);

7) TOATOTOBKHU OTYETOB MO JTAOOPATOPHBIM padoTaMm;

8) BblAeNeHUs HanboJee CI0KHBIX U MTPOOIEMHBIX BOIIPOCOB 110 U3y4aeMoil TeMe,
MOJTyYEHUE Pa3bsICHEHUI 1 peKOMEHIAIHI M0 JaHHBIM BOIIPOCaM C MPENo/IaBaTeIsIMU Ha
KOHCYJIbTAIIHIX;

9) mpoBeneHUs CAMOKOHTPOJISI ITyTEM OTBETOB HA BOMPOCHI TEKYIIETO KOHTPOJIS
3HAaHWH, pEIICHHs TMPEICTaBICHHBIX B JAaHHOW MporpaMMe 3ajad, TeCTOB, HAIHMCAHUs
pedepaToB MO OTAEIBHBIM BOIPOCAM N3Y4aeMON TEMBI.

Texymuit KOHTPOIb OCYIIECTBISIETCS B (JOPME YCTHBIX U MHUCHMEHHBIX OMPOCOB,
TECTUPOBAHMS, 3aIIUTHl OTYETOB IO JJAOOPATOPHBIM paboTaM, TOKIIAI0B.
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B ciyuae npomyckoB 3aHITHI, HAMWMUWS UHANBUIAYATEHOTO rpaduka oOy4eHus u
JUTSL 3aKPEIJICHUS] TPAKTUYCCKUX HABBIKOB CTYJIEHTAaM MOTYT OBITh BBIJAHBI THUITOBBIC
WHIUBUIyATbHBIE 3aJaHusl, KOTOPBHIC JOJDKHBI OBITh CHIAaHBl B YCTAHOBJICHHBIN
IIPENOAABATEIIEM CPOK.

13. OcoOeHHOCTH peanM3auMy JUCUUIVIMHBI JJIS HMHBAJIMIAOB M JHI C
OrPAHUYEHHBIMHM BO3MOKHOCTSIMHU 3/10POBbSI

OOyueHue Mo JaHHOW AMCHUIUIMHE WHBAJIWAOB M JIMIl C OTrPaHUYCHHBIMU
BO3MOXHOCTSIMU 3710poBbs (nasiee OB3) ocymiecTBisieTcss mpenojjaBaTeieM ¢ y4eTOM
0COOCHHOCTEW TCUXO(PU3NYECKOTO PA3BUTUSA, WHAUBUIYAIBHBIX BO3MOXHOCTEH U
COCTOSIHMSI 3/10POBbsI TAKUX O0YyUaIOLIUXCA.

JIJist CTYACHTOB ¢ HapyIIEHUSMH OMOPHO-ABUTaTenbHON (QyHKIMu U ¢ OB3 mo
CIlyXy MNpeIyCMaTpUBAE€TCsl CONPOBOXKACHHE JIEKUMH W MPAKTHYECKUX 3aHATHN
MYJIbTUMEIUUHBIMU CPEACTBAMHU, Pa3AaTOYHBIM MATEPUATIOM.

Jlns crynentoB ¢ OB3 1o 3peHuIo peyCMaTpruBaeTCs IPUMEHEHHE TEXHUUECKUX
CPEACTB YCWJIEHUS OCTATOYHOI'O 3PEHUSA, A TAaKKE MPEIyCMOTPEHA BO3MOXKHOCTh
pa3pabOTKH ayJuoMaTepruasoB.

[lo panHOW nUCUUIIMHE OOYYEHHUE WHBAIUIOB M JIMI[ C OrPaHUYECHHBIMU
BO3MOYHOCTSIMU 3JI0POBbSI MOXET OCYIIECTBIISTbCS KaK B ayJUTOPUU, TaK H C
HCIIOJIb30BaHUEM AIEKTPOHHOMN nH(MOpPMAIMOHHO-00pa30BaTENbHON cpenpl,
00pa30BaTeIbLHOr0 opTaia U SJIEKTPOHHON MOYTHI.
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JIUCT AOIIOJHEHNN U UISMEHEHUI

paboueit mporpaMmbl TUCIUTIITMHBI

Paboyas mnporpamMmma JIUCHMIUIMHBI DPACCMOTPEHA, OOCYKIEHAa W 0oJa00peHa JuId
ucrnoiadeHud B 2026-2027 yyeOHOM roJy Ha 3aceaanuu kadeapbl, 0poTokoJI No 9 ot «22»
mag 2026r.

BHeceHbl JOMNOJHCHUA W HW3MCHCHHA B 4YAdCTH AKTYAJIMU3AIIMKW JIMICH3MOHHOI'O
OporpaMMHOI 0 O6CCH€‘-ICHI/IC, HCIIOJB3YEMOC TIPHU OCVYIICCTBJIICHUU O6Da3OBaT€J'IBHOFO
nponecca 110 I[aHHOfI AUCHUITIINHBI, 4 TAaKXKC COBPCMCHHBIX HDOd)GCCI/IOHaJ'IBHBIX 0a3
JaHHBbIX U I/IH(bODMaI_II/IOHHBIX CIIPABOYHbIX CUCTCEMAX, AKTYAJIN3alliuU IICPCUYHSA OCHOBHOM
U HOHOHHHTGHBHOﬁ VIIC6HOI\/’I JJUTCPATYPhI, H€O6XOJIHMOI>1 JJIs1 OCBOCHU A NHUCIUITJINHEIL.

PaGouas nporpaMmma JUCIUIUIMHBI pacCMOTpEHa, 00CyXIeHa U 000peHa Jyist
ucnioninenust B 202 -202  y4eOHOM rojty Ha 3acefaHuu Kadeapbl, IPOTOKoa No
OT «  » 202 r.

BHecennl JOITIOJIHCHUA 1 U3MCHCHUA

Pabouyas mporpamMma AUCITUILIMHBI paCCMOTPEHA, 00CYkIeHa U 0J100peHa ISl
ucrionHenus B 202 -202  yyeOHOM Tojly Ha 3aceaHuu Kadeapbl, IPOTOKOT No
oT &« » 202 r.

BHecennbl JOITOJIHCHUA 1 U3MCHCHUA

Pabouyas mporpaMma IUCIUIUIMHBI pACCMOTPEHA, 00CYXK/IeHa U 0JI00peHa 1Jis
ucronHenus B 202 -202  yyeOHOM rojly Ha 3aceaHuu Kadeapbl, IPOTOKoT No
OT «_ » 202 T

BHecennl JOITOJIHCHUA 1 U3MCHCHUA
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