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PaGouast mporpamMmMa JUCITUTUIMHBI pa3paboTaHa B COOTBETCTBUH C:

- ®@enepa’dbHbIM TOCYJAPCTBEHHBIM O00pa30BaTENbHBIM  CTAHIAPTOM  TIO
HarnpaBienuto noarotopku 21.03.01 «HedrerazoBoe neno» W YpOBHIO BBICIIETO
oOpa3oBaHus OakaiaBpuar, YTBEPXKICHHBIM MpUKa3oM MuHHCTEpCTBa 00Opa30BaHUs U
Hayku Poccuiickoit ®enepammu Ne 96 ot 09 derpans 2018 rona, 3aperucTpupoBaHHbBIN
B Muntocte 02 mapta 2018 roaa, per. Homep 50225 (nanee — ®I'OC BO);

- Y4eOHBIM IIJIaHOM (OYHOM M OYHO-3a049HOM (hopM 00yUYEeHHS ) 1O HAIMPaBICHUIO
noarotoBku 21.03.01 «HedrerazoBoe aemo».

PaGouast mporpamma ITUCHUTIIIMHBI BKITFOYAET B CEOsI OICHOYHBIE MAaTepUAIbI IS
MPOBEJICHUSI TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH U MPOMEKYTOYHOM AaTTECTAllUU IO
mucruiuinHe (1.6 DoHJ OIEHOYHBIX CPEICTB ISl MPOBEACHUS TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH, TPOMEKYTOUYHOM aTTECTALIMU IO UTOTAM OCBOCHHUS JUCIUTLIINHBI)

ABTODI KOD}KaBI/IHa Haranps BanepbeBHA, KaHAMIAT IEJArOTMYCCKMX HAVK,
JOICHT Kad)eI[DBI TPAHCIIOPTHO-OHCPICTHYICCKUX CUCTCM

(vkazamo OHO, yuenyio cmenens, yueHoe 36anue uau 00JIANCHOCHIb)

[Iporpamma onoOpeHa Ha 3acelaHuu Kadeapsl TPaHCHOPTHO-3HEPTeTHYECKUX
cucteMm (mmpotokoi Ne 08 ot 12.04.2025 r.)



1. Ilepeyenb MIaHUPYeMBIX Ppe3yJdbTATOB OOy4YeHHMs MO IMCHUILIMHE,
COOTHECEHHBIX C IVIAHMPYEMbIMHU Pe3yJbTaTAMU 0CBOEHHUsI 00pPa30BaTeIbHOI
nporpammbl (Llesiu ocBOeHUS TUCIIMIIMHBI)

1.1. Illenamu oceoenusn oucyunaunvt « Duszuka) a6aa10mca:

dbopMupoBaHUE Y CTYACHTOB COBPEMEHHOI'0 €CTECTBEHHOHAYYHOT'O MUPOBO33PEHHS,
OCBOCHHE MMH COBPEMEHHOI'O CTHIS (PU3MUECKOTO MBINLICHUS; MPUOOPETEHNE HaBBIKOB
AKCIIEPUMEHTAJILHOTO HCCJICAOBaHMS (U3WYECKUX SIBJICHHUM ¥ TIPOIECCOB, HU3YYCHHE
TEOPETHUECKMX METOJOB aHanmm3a (PU3NYECKHX SBJICHUH, OOydYeHHE TPaMOTHOMY
MPUMEHEHUIO0 TIOJIOKCHUH (DyHIaMEHTaIbHOW (M3WKKA K HAYYHOMY aHAINU3Yy CHUTYAIlHH, C
KOTOPBIMU TIPUXOJUTCSI CTAJIKHUBAThCS OymaymieMy OakajiaBpy B CBOEH MpoQecCHOHATBHON
JEATEIILHOCTH.

OcnosHbimu 3a0a4yamu IS JOCTYDKEHHS IOCTaBICHHOM SN SBJISIOTCS:

H3YYEeHHE OCHOBHBIX (DM3MYCCKHX SBJICHUM; OBJafeHHE (yHIaMEHTaTIbHBIMU
MOHATUSIMH, 3aKOHAMU U TCOPHUSMH KJIACCHYECKOM M COBPEMEHHON (DM3UKH, a TaKKe
MeToJaMHi (PU3UUECKOTO HMCCIICAOBAHUS;, OBJIAJICHUE MPUEMAMU M METOJIaMH PEIISHUS
KOHKPETHBIX 3a7a4 M3 Pa3uyHbIX o0jacTed (hU3MKH; 03HAKOMIICHHE C COBPEMEHHOMU
Hay4dyHOM ammapaTypoi, (QopMHpOBaHHME HABBIKOB IPOBEACHUS  (HU3UIECKOTO
AKCIIEPUMEHTAa, YMEHHE BBIJICTUTh KOHKPETHOE (DU3UYECKOE COACPIKAHUE B TIPUKIIATHBIX
3a/1a4ax OyayIen qesaTeIbHOCTH.

1.2. Oéaacmu npogeccuonanvnoii OeamenvHocmu u (uau) ceepol
npogeccuonanvHoil deamenpbHOCmU, B KOTOPHIX BBITYCKHUKH, OCBOUBIIUE TPOTPAMMY,
MOTYT OCYIIECTBIISTH MPOPECCHOHANBHYIO e TEIbHOCTD:

19 Jlobwviua, nepepabomxa, mpancnopmuposka uegpmu u eaza (B chepax:
oOecrieueHns BBIMOJTHEHUSI Pa0OT MO IUArHOCTHKE, TEXHHUYECKOMY OOCITYKHBAaHHUIO,
PEMOHTY M OJKCIUTyaTaniii He(dTerazoBoro oO0OpyJAOBaHMS; BBIOJHEHHUS paboOT Mo
MIPOCKTUPOBAHUIO, KOHTPOJIO OE30MaCHOCTH U YIpaBJeHUIO paboTamMu Mpu OypeHuu
CKB@)XHH;, OpraHu3anuu paboT IO T'ECOHABUTAIIMOHHOMY CONPOBOXIACHHUIO OypeHHs
HEe(TSIHBIX U TA30BbIX CKBAXXUH, PEMOHTY U BOCCTAHOBJICHHIO CKBAXKUH; OTIEPATHUBHOTO
COTPOBOXKJICHUSI TEXHOJIOTHYECKOTO TMporiecca T00bIYM HEPTH, raza W Ta30BOrO
KOH/IEHCATA; OpTraHU3aIui BEJECHUS TEXHOJOTUUECKHUX MPOIIECCOB M BBIMOJIHEHUS paboT
M0 OKCIUTyaTallid OOOpYJOBaHUS TOJ3EMHOTO XpaHEHUs Ta3a; TEXHOJIOTHYECKOTO
COTIPOBOXKJICHHSI ~ TTOTOKOB  YIJIEBOJOPOAHOTO  CBHIPbSI W PEXKUMOB  pabOTHI
TEXHOJOTHYECKUX 00BEKTOB HEPTETa30BOM OTPACIH; BHIMIOJIHEHUS KOMIUIEKCa paboT mo
T'COJIOTO-TIPOMBICIIOBEIM ~ MICCJICTIOBAHUSM CKBAXXKMH IIOJ3EMHBIX XPaHWIHIL Ta3a;
o0OecrieyeHUss KOHTPOJI W TEXHUYECKOro  OOCIYy)XMBaHUS JMHEHHOW  4acTu
MarucTpaJibHBIX  Ta30MpPOBOJOB;  BBIMOJHEHWUS  padOT MO  OIKCIUTyaTaIluu
ra3oTpaHCIIOPTHOTO 000opy10BaHUS; obecrieueHust AKCIUTyaTaIuu
ra3opacnpe/ieIuTeNIbHBIX ~ CTAHIMKM,  OpraHu3anmud  paboT 1O  JUArHOCTHUKE
ra30TPaHCIIOPTHOTO OOOPYAOBaHUS; Pa3padOTKU TEXHUYECKOW M TEXHOJOTHYECKOW 4
JOKYMEHTAIIMU TP BBITIOJHEHUN aBapUWHO-BOCCTAHOBUTEIBHBIX U PEMOHTHBIX PaboT
Ha 00BEKTaX Ta30BOM OTPACIIH; OPTaHU3AIUHN PA0OT MO 3alTUTE OT KOPPO3UH BHYTPEHHUX
MOBEpPXHOCTEH 000pyIoBaHUsI He(TEera3oBOro KOMIUIEKCA; JKCIUTyaTallud OOBEKTOB
npueMa, XpaHEeHHUs U OTTPY3KU HEPTH U HE(YTEPOIYKTOB).



BBITTYyCKHUKH MOTYT OCYIIECTBIIATH MPOGECCHOHANBHYIO JEATEIbHOCTh B APYTHX
obnactsx MpodhecCHOHAIBHOW JesITeNbHOCTH M (Win) cdepax mnpodeccuoHaTbHON
JCSTEIPHOCTH TIPU YCJIOBHHM COOTBETCTBUS YPOBHS HMX OOpa30BaHUSA U TOTYYCHHBIX
KOMIICTCHIIUN TPEOOBAHMSIM K KBaTH(pHUKAIIUU paOOTHUKA.

1.3. K ocnosnbim 3a0auam u3yueHus OUCUURNIAUHBI OTHOCUTCS IIOJATOTOBKA
oOyJaromuxcsi K  BBIMOJHEHHIO  TPYJAOBBIX  (YHKIUA B  COOTBETCTBUH  C

po()eCCHOHATLHBIMU CTaHAAPTAMH:

HaumeHoBaHue
npogeccuoHAIBLHBIX
crangaproB (IIC)

Koa, HamMeHOBaHUE H
YPOBeHb KBaJM(pUKAIUN
OT®, na xkoropsbie
OpPHEHTHPOBAHA TUCHHUILINHA

Koa n naumenoBanue
TPYAOBBIX (DYHKIHI, HA
KOTOpPbIe OPMEeHTHPOBAHA
AUCHUILINHA

19.022

[IpodeccronanbHblii cCTaHAAPT
«CreuuaiucT 1o  IpHEMY,
XPaHEHHUIO U OTTpy3Ke HePTH U

A

DKcmyaranus 00BEKTOB
npreMa, XpaHEeHUsI U OTIPY3KH
He(dTH U HEPTETPOTYKTOB

A/01.6
[Ipou3sBoacTBEHHO-
X03sUCTBEHHOE 00ecIieueHre
TEXHOJIOTUYECKUX MPOIECCOB
preMa, XpaHeHHUS ¥ OTIPYy3KU
HedTH 1 He(PTEPOYKTOB

A/02.6
Benenne TeXHOIOrHIECKUX
MIPOIIECCOB MPUEMa, XPAHCHHS 1
OTrpy3ku HepTH U

ra3zopacnpeeanuTebHbIX
CTaHIIUW, OTIEIBHO CTOSIIUX
ra3operyJsiTOpHbIX ~ IYHKTOB,

crosmux ['PII, y3noB yuera u
peayLHpOBaHUs raza

He(TENPOAYKTOB
He(TEnpPOIyKTOBY, (renponyx
YTBEPKICHHBII MPUKA3Z0M B/OL6
MunuctepctBa  Tpyaa U '
9 Opranu3anus TMarHoCTHKU
CoLIMaIbHOU 3aLIUTHI
N 00BEKTOB MpUeMa, XpaHEHUs U
Poccuiickoit ®enepannu ot 19 OTIPySKH He(ITEIPOAYETOR
mapra 2015 r. N 172m by POLYK
3apETUCTPUPOBAH
(3aperucTpup B/02.6
MuHucrepcTBOM roctunny | B .
N BrimonHenue MeponpusTuil mo
Poccuiickoit ®enepanuu 01 | Kontponb TEXHUYECKOTO
MIPOJIJICHUIO CPOKA CITY>KOBI
ampens 2015 ., | cOCTOsTHUS 000pyI0BaHUS
. o0opynoBaHusi 00BEKTOB
peructpauroHHbIid Ne 36688 ) | 00BEKTOB pueMa, XpaHEeHHs 1
IpreMa, XpaHeHUs U OTIPYy3KU
OTIPY3KHU HedtH u
HeTH U HEPTENPOAYKTOB
HePTENPOIYKTOB
B/03.6
ATtTecTanus 0ObEKTOB ITPHEMA,
XpaHEeHHUs U OTTPY3KH HEDTH U
He(TenpoyKTOB
19.029 B/01.6
[IpodeccuonanbHplii CTaHAAPT B Ob6ecnevenne paboThI
«Cnenuanuct 1o TEXHOJIOTHYECKOI 0
ObecnieueHne SKCIUTyaTalllH
JKCIUTyaTaluu ob6opynosanus ['PC, otnensHo
TEXHOJIOTUYECKOTO
TEXHOJIOTHYECKOIO crosmux [ PII, y3m0B yuera u
obopynosanus ['PC, otaensHO
o0opynoBaHus peayLupoBaHus ra3a B

3aJJaHHOM TE€XHOJIOTMYECKOM
pexume




HaumenoBanue
npogdeccuoHAIbHbIX
cranaapros (I1C)

Koa, HanmeHnoBanue u
YPOBeHb KBaJIM(puKauuu
OT®, na koropbie
OPHMEHTHPOBAHA TUCUMIIJIMHA

Kon u HanmeHoBaHue
TPYAOBBIX (DYHKIUI, HA
KOTOpbI¢ OPHEHTHPOBAaHA
AMCUMILINHA

y3JIOB y4YeTa U peAylUupPOBAHUS
rasa», YTBEPKICHHBIN
MIPUKA30M MunucrepcTBa
TpyZa U COUMAIBHOM 3alIUThI
P® or 9 asrycra 2022 r.
N 4761 (3aperucTpupoBaHo B
Munrocte PO 9 centsaops 2022
r., peructparonssiii N 70021)

B/02.6
OO0ecrieueHne BBITOTHCHUS
paboT MO TEXHUYECKOMY
00CITy’)KUBAaHHUIO U PEMOHTY
(manee - TOwuP),
JUATHOCTHYECKOMY
obcnenoanuto (nanee - J10)
TEXHOJOTHYECKOI0
obopynosanus I'PC, otnensHO
crosiumx I'PII, y3110B yuera u
peayupoBaHus ra3a

B/03.6
Benenne noxymeHTanuu 1o
conpoBoxaeHuo TOuP, J10
TEXHOJIOTHYSCKOT' O
ob6opynosanus ['PC, otnensHo
crosimx I'PII, y3110B ydera u
peayuupoOBaHus raza

B/04.6
[ToaroroBka npeioKeHn 1o
MOBBIIICHHUIO 3 (HEKTUBHOCTH

JKCILTyaTaluu
TE€XHOJIOTHYECKOT O
obopynosanus I'PC, otnensHO
crosmux I'PII, y310B y4era u
penyLupoBaHus ra3a

C

OpraHu3anoHHO-
TEXHUUYECKOE COIPOBOXKJIEHUE
AKCILTyaTalul
TEXHOJIOTUYECKOTO
obopynosanus ['PC, otaensHO
crosmux ['PII, y3noB yuera u
penyupoBaHus ra3a

C/01.6
KoHTpo:b BeINOIHEHUS
IIPOU3BOJICTBEHHBIX
NoKa3aTesen MoApa3esIeHUsIMA
0 AKCILTyaTaluu
TE€XHOJIOTHYECKOI 0
obopynosanus I'PC, otnensHO
crosuux I'PII, y3110B yuera u
penynupoBaHus ra3a

C/02.6
OpraHun3almoHHO-TEXHUYECKOE
obecneuenne TOuP, /10
TEXHOJIOTHYECKOI 0
obopynosanus I'PC, otnensHO
crosuux I'PII, y3110B yuera u
peayLupoBaHus ra3a




Kon u HanmeHoBaHue
TPYAOBBIX (DYHKIUI, HA
KOTOpbI¢ OPHEHTHPOBAaHA

Koa, HanmeHnoBanue u
YPOBeHb KBaJIM(puKauuu
OT®, na koropbie

HaumeHoBaHue
npogdeccuoHAIbHbIX

cranaapros (I1C)

OPUECHTUPOBAHA TUCIHUIIJINHA

AUCHUIIIMHA

C/03.6

Pa3paboTka u BHepeHnE

MPEJI0KEHUH 110
3G PeKTUBHOMY U

MEPCICKTHBHOMY PA3BUTUIO

IKCIUTyaTalluu
TEXHOJIOTUYECKOTO

obopynosanus ['PC, otnensHo
crosiux ['PI1, y310B yueTa u

peayluupOBaHUs raza

1.4. Komnerenuuu ol0y4armouerocs, (popmupyembie B pe3yjbTare 0CBOCHHS

JUCHHUITJINHBI
HanmenoBanmue Koa n HaumeHoBaHue
Koa n Ilepeuennb
KaTeropumn HHAUKATOpAa
HAHMeHOBaHUe IIAHMPYeMbIX
(rpynmsbi) . AOCTHKEHU S
. KOMIeTeH Uit pe3yJbTaToB 00y4eHHs
KOMIeTEeH Uit KOMIETEHIIHN
Ha YpOBHe 3HAHUUL:
3HaTh TEXHHUKY
0e30macHOCTH npu
MPOBEJCHUU
3KCIEPUMEHTOB
OIK-1.1 P :
TEOPETUYECKHE  OCHOBBI
3HaTh TPUHLHUIHATBHBIE
¢buzuku;
0COOEHHOCTH .
OIIK-1. Ha ypoeHe YMEeHUl.:
MOJIETTUPOBAHUS
Criocoben  pemiath yYMETh aHaAIIM3UPOBATh
MaTEeMaTHYECKHX,
3a/1a4H, MIEPBUYHBIE  PE3YJIbTATHI
¢bu3nveckux u
OTHOCSIIIIHECS K JKCIIEPUMEHTOB;  JeNaTh
. | XUMHYECKHX TIPOIECCOB,
npodeccuoHanbHOM pacueTsl 1o (opmynam,
MpelHa3HauYeHHbIE IS
[Ipumenenue NEeSITENIbHOCTH, CTPOUTH TpaduKy;
KOHKPETHBIX
(yHIaMEHTAIBHBIX | IPUMEHSIST ~ METOJIBI HA YPOBHE HABBIKOS:
. TEXHOJIOTHUECKHUX
3HAHUU MOJICTTUPOBAHUS, BIAJCTh
MIPOLIECCOB, oTnena .
MaTeMaTHU4eCKOTo HaBbIKaMU IPaMOTHOU
MIPEeATPUSATHS
aHainms3a, peun, aHATUTUYECKUM U
€CTECTBEHHOHAyYHbIE MOCIIeI0BATEIbHBIM
U OOLIeHMH)KEHEPHbIE MBIIICHUEM, ¢buzuKo-
3HAHUS MaTeMaTHYECKUM
anmnapaToM.
OIlK-1.2 HA YPOBHE 3HAHUM.
YmMmetp WCIONIb30BaTh | 3HATh OCHOBHBIC  BHUJIBI
OCHOBHBIE 3aKOHBI | SKCIIEPUMEHTOB B 00JIaCTH
TUCIUIUIMH WHXEHEPHO- | MEXaHHUKH, MOJICKYISIPHON
MEXaHWYECKOTO MOAYJs, | (pu3uku u
TEPMOIMHAMHUKH,




HaumenoBanue

Koa u HauMeHoBaHHe

Koa n Ilepeuennb
KaTeropuu HHIHKATOPA
HANMEHOBaHHe IJIAHUPYeMBbIX
(rpynmsi) . JOCTHKEHU S
. KOMIIeTeH Ui pe3yJabTaToB 00y4eHHs
KOMIeTeH Ui KOMIEeTeHIUH
UIEKTPUUECTBA u
MarHeTu3Ma, ONTHKH U
siIepHON (DU3HUKH;
Ha ypOGHe YMEeHUl.
YMETh JIeJaTh pacyeThl 10
bopmymnam, CTPOUTH
rpaduku;
HA YPOBHE HABBIKOS.
BJIAJICTh
HaBBbIKAMU IPaMOTHOM
peud, aHATUTHYECKUM U
HI0CJIEIOBATEIbHBIM
MBIIIJICHUEM, ¢busuko-
MaTeMaTHIECKUM
anmnapaTom.
HA YpOoB8He 3HAHUU
3HATh TEXHUKY
0€30MacHOCTH npu
IPOBEICHUU
IKCIEPUMEHTOB,
TEOPETUYECKHE  OCHOBBI
OIIK-1.3 ¢busnku;
Ymers UCIOJb30BATh | HA YPOBHE YMEHULL:
OCHOBHEIE 3aKOHBI | YMETh aHAJM3UPOBATH
€CTeCTBEHHOHAYYHbIX NEepBUYHbIE  PE3YJIbTATHI
JIVICTIATUTHH, npaBuiIa | IKCTICPUMEHTOB;  JIENIaTh
MIOCTPOCHHUS pacyeTel 1O (QopmyIam,
TEXHUYECKUX CXE€M U | CTPOUTH TpaduKu
yepTexKeit Ha ypOBHE HABLIKOG:
BIIAJIETh
HaBBIKAMHU IrpaMOTHOH
peun, aHAIUTHYECKUM U
HOCJIEI0BATEIbHBIM
MBIIUICHUEM, ¢u3uKo-
MaTeMaTHYECKUM
anmapaToM.
OIIK-1.4 Bianers .
Ha yPOBHEe 3HAHUIL:
OCHOBHBIMH ~ METOJ/IaMH,
3HaTh
UCIOJIb3yEeMbIMU
OCHOBHEIE BUJIBI
Te0JIOTaMH,
HKCHEPUMEHTOB B 00JacTH
MHTEpIpETaluy JJAaHHBIX .
MEXaHUKH, MOJICKYIISIPHOI
reopu3NIeCcKuX
. ¢buzukn u
HCCIIEIOBaHUIH,
TEPMOIMHAMHKH,
TEXHUKOIKOHOMHYECKOTO
JJIEKTPUUECTBA u
aHasm3a, HaBBIKAMU
MarHeTu3Ma, ONTHKH U
cocTaBieHHs  pabouux .
saepHOi pu3uKw;
IPOEKTOB B COCTaBe .
Ha ypOGHEe YMEeHUl.

TBOPYECKON KOMaHbI,




HaumenoBanue
KaTeropum

(rpynmsi)
KOMIIETEHIIN A

HAaHMEHOBaHHeE
KOMIIeTeHIINH

Koa un

Koa m HauMeHoBaHHe
HHIMKATOPA
JOCTHKEHHUSA

KOMIIETEHIINH

Ilepeyenn
IIAHMPYeMbIX
pe3yJabTaToB 00y4eHHst

YMETb JIeNaTh pacyeThl 1o
hopmyam, CTPOUTH
rpaduku;

HA YPOBHE HABBIKOS.
BJIQJIETh

HaBBIKAMU rpaMOTHOM
peun, aHAIUTUYECKUM U
MOCJIeI0BATEIbHBIM
MBILUICHUEM, ¢buzuko-
MaTeMaTHYECKUM
anmnapaToM.

OIIK-1.5 Bnanern
HaBBIKAMH JIEJIOBOT'O
B3aHUMOJICHCTBU C
CEpBHCHON cNyx00ii u
OLICHHBATh AX
PEKOMEHIalluh C YYETOM
AKCIEPUMEHTATBHON
paboThI
TEXHOJIOTHYECKOTO

HA YPOGHE 3HAHUIL:

3HATh TEXHUKY
0€30MacHOCTH npu
POBEICHUHU
JKCIIEPUMEHTOB,
TEOpPETUYECKHE
busnku;

Ha ypoeHe YMeHUl.
YMETb aHaJIM3UPOBATh
IEpBUYHbIE  PE3YJIbTATHI
9KCIIEPUMEHTOB;  JI€JIaTh
pacyeTel 1O (QopmyIam,
CTPOUTH TpapuKu

Ha ypOBHE HABLIKOG:
BIIAJIETh

HaBBIKAMHU rpaMOTHOH
peun, aHAIUTHYECKUM U
HOCJIEI0BATEIbHBIM
MBIIUICHUEM, ¢u3uKo-
MaTeMaTHYECKUM
anmnapaTrom.

OCHOBBI

Hcnonb3oBanue
WHCTPYMEHTOB |
o0opymoBaHUS

OIIK 4.

CrniocoOeH MpoBOAUTH
U3MEPEHHUS
HaOIIOEHUS,
0o0pabaTsIBaTh
NPEICTaBIIATh
IKCIIEPUMEHTAIbHBIC

JaHHBbIC

u

u

OIIK-4.1
TEXHOJIOTHIO
COTIOCTABJICHUS
IIPOBCACHUA THUITIOBBIX
IKCIIEPHUMEHTOB Ha
CTaH/IapTHOM
000pyI0BaHUH B
naboparopui W Ha
MIPOM3BOICTBE

3HaTh

HA YpO8He SHAHUIL:

3HAThb MOPAI0K
odopmIIeHUS
1ab0paTOPHBIX pabor
nocie MIPOBEICHUS
IKCIIEPUMEHTOB;

Ha ypoeHe YMEeHUl.

YMETb I'PaMOTHO OTBEYAaTh
Ha BOMPOCHl TPH 3aIlUTE
nabopaToOpHBIX padorT;

Ha ypO6He HABbIKOG:
BIIAJIETh

HaBBIKAMU peleHus
MaTeMaTHYECKHX 3a71a4 C
HCIOJIb30BaHUEM

pPa3HOOOpPA3HBIX  CPEJICTB




HaumenoBanue Kon u HammeHoBaHue
Koa n Ilepeuennb
KaTeropumn HHIMKATOPA
HAHMeHOBaHUe IIAHMPYeMbIX
(rpynmsi) . JOCTHKEHMSI
. KOMIeTeH Uit pe3yJabTaToB 00y4eHHs
KOMIIeTEeH Uit KOMIETEHIIHN
KOMIIBIOTEPHOMN
MOAJIEPKKH;,  METOJIaMH
KOMIBIOTEPHOTO
MO/JICIIUPOBAHUS
(bu3nuecKkux SBICHUA U
MPOIIECCOB HEPTEra30BOro
nerna
HA YpOBHEe 3HAHUU
3HATh TEOPETUYECKHE
OCHOBBI MaTeMaTHKUd U
(busuky; buznveckue
METO/IBI;
HA YpOBHE YMEeHUL:
METh UCTIOJIb30BATh
OIIK-4.2 ymere ZH.IGCTB e  MaKeThl
00pabaThIBaTh y yro
nporpaMM WJIM  SI3BIKOB
PE3yNbTaThI HAy4YHO-
. IpPOrpaMMUPOBAHUS IS
MCCIIEI0BATEIBCKON
KOMIIBIOTEPHOTO
JeSITeNIbHOCTH,
MOJICTTHPOBAHUS

UCTOJNB3Yysl CTaHAAPTHOE
obopynoBanue, mpruOOpPbI
Y MaTepUaTBI

HedTera3zoBoro sena

HA YpOBHEe HABBIKOB:
BJI/IETh

METOJaMU
KOMITBIOTEPHOTO
MOJIEITMPOBaHUS
(bu3MvYecCKux SBIECHUU U
npoleccoB He(hTerazoBoro
nena

OIIK-4.3
TEXHUKOMN
SKCIEPUMEHTUPOBAHUS C
HMCIOJb30BaHUEM
MMAKETOB MPOrpamMm

Bnanern

Ha YPOBHe 3HAHUU
3HaTh
MaTEMaTHYECKOTO
MIPOrpaMMHUPOBAHHUS C
UCIIOJIb30BAaHUEM
MH(}OPMALIMOHHO-
KOMMYHHKAI[MOHHBIX
TEXHOJIOTUI
HedTerazoBoro jaena

Ha YPOGHEe YMEeHUl:

YMETH HCII0JIb30BATh
CYLIECTBYIOIIME  IaKEThI
MIpOrpaMM WJIHA  SI3BIKOB
MPOrpaMMHUPOBAHUS ISt
KOMITBIOTEPHOTO
MOJIETTUPOBAHUS
HedTerazoBoro jaena

Ha YPOBHE HaBBIKOB:
BJIAJCTh

METOJIBI




HaumenoBanue Kox 1 HanmeHoBaHue

Kon u Ilepeyenn
KaTeropum HHAUKATOpA
HaMMeHOBaHHUe TUIAHUPYEMbIX
(rpynmsi) . JOCTHKEHU S
. KOMIIeTeH I pe3yJabTaToB 00y4eHHst
KOMIIeTeHIH KOMIIEeTEHIIMHU
METO/IaMH
KOMITBIOTEPHOTO
MOJICITUPOBAHUS

(bu3nUecKUx SIBICHUUA U
npoiieccoB HehTerazoBoro
nena

2. Mecro nucuuninnbl B cTpykrype OITOII

Hucrummmaa b1.JI(M).b.13 «®wu3ukay peanmsyercs B paMkax 00s3aTeIbHOM
yacTtH bioka 1 «lucuuminnel (MOIyJIs1)» OIporpaMMbl OaKkaiaBpuara.

JuciuminHa npenogaercs oOydarouuMcs MO OYHOM M OYHO-3a04HOM (popme
oOyuenusi — B 1 u 2-M ceMecTpax.

HMucuunnnHa «®dusuka»  ABIETCS  HAaYaJlbHBIM  ATanoM  (OPMHUPOBAHUS
komneteHuut OITK-1 u OIIK-4 B nponecce ocBoenust OITOII.

Hucuunnnna «®dusuka» OCHOBBIBAETCS Ha 3HAHUAX, YMEHHMSIX M HaBBIKaX,
NPUOOPETEHHBIX IPU U3yUYEHUH AUCLUILIINH: MaTEMaTHKa, U SBJISETCS MPEIIIeCTBYIOLIEH
JUISL U3Y4EHMs AUCLUIUIMH: TEOPETUYECKas MEXAaHHMKA, COINPOTUBICHUE MAaTEpHAJIOB,
METpPOJIOTHSI, CTaHAapTH3alUs U CcepTU(UKALUSA, DJIEKTPOTEXHHKA U 3JIEKTPOHHUKA,
TEIUIOTEXHHUKa, ydyeOHasl MpakTHKa (03HAKOMUTENbHAs NpPaKTHKa), TOCyAapCTBEHHAs
UTOTOBAasl aTTeCTaluus: MOATOTOBKAa K claye M cJada rOoCyJapCTBEHHOIO 3K3aMEHa,
rocyJapCTBEHHasi UTOrOBasi arTecTalys: NMOATOTOBKA K IMPOLEAYPE 3alUMUThl U 3aIuTa
BBIITYCKHOM KBJIM(PUKAMOHHOU pabOTHI.

dopmMoii TPOMEXKYTOYHON aTTeCTallui 3HAHUM 00y4YaeMbIX MO OYHOW U OYHO-
3a09HOM (popMax 0OydeHUs ABIIAETCS 3a4eT B 1-M ceMecTpe v 9K3aMEeH BO 2-M CEMECTPE.

3. O0beM TUCHHUILIHHBI
OOmast TpyAOEMKOCTh JUCIUIUIMHBI COCTaBsieT 8 3aueTHhIX eauHuI] (288
aKaJICMUYECKHMX YacOB), B TOM yucJie ouHasi gopma o0yueHus:

Buj yueOHoil paGoThl 10 AUCHHUILINHE Bcero Cemectp1 | Cemectp 2
B 3.€. M Yacax B Yacax B Yacax
O01mas Tpya10éMKOCTb U CIUIIIUHbI 8 3.e. — 288 yacoB 144 yaca 144 yaca
Konmaxkmuaa  paboma -  Ayoumopnuie 103 48 55
3anamus
Jlexyuu 34 16 18
Jlabopamopuwie 3ansamus 34 16 18
Cemunapbl, npakmuyeckue 3aHamusl 34 16 18
Koncynemayus 1 - 1
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Camocmosamenvnan paboma 149 96 53
KypcoBas paGora (KypcoBoii IpoeKT) - - -
Bua npoMekyTo4HoOi aTTecTannu 3auer, dIK3aMeH 3auer JK3aMeH
(36 yacoB) (36 yacoB)
OuHo-3204yHas popma 00yUeHHUs:
Buj yueOHoi#i paGoThl 10 AUCHUIINHE Bcero Cemectp1 | Cemectp 2
B 3.€. H Yacax B Yacax B Hacax
O0mas TpyA0€MKOCTb 1M CHUIITHHBI 8 3.e. — 288 yacoB 144 yaca 144 yaca
Konmaxkmunaa  paboma -  Ayoumophoie 59 24 35
3anamus
Jlexyuu 34 6 8
Jlabopamopuvie 3anamus 34 6 8
Cemunapbl, npakmuyeckue 3aHamusl 34 12 18
Koncynomayus 1 - 1
Camocmosamenvnas paboma 238 120 73
KypcoBas paGora (KypcoBoii IPOEKT) - - -
Bujx npomexyTouHoii aTTecTanuu 3ader, 3k3aMeH 3auer JK3aMeH
(36 uaco) (36uacoB)

4. Conep:kaHue TUCHUIIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3gejiam)
YKa3aHUeM UX 00beMOB (B aKaJeMH4YeCKNX 4acax) U BUJIOB YUeOHbIX 3aHATHI

4.1. Yueono-memamuueckuu nian

Ounasn popma ooyuenusn

TpyaoemkocTh B yacax

HaumenoBanue TeM (pa3aeioB) Aynm

KonTakTHast padoTa —

TOpHAas paboTa

MCIUIIJINHBI
AncI 11200
JICKIIMH

bIC 3aHATHUA

CEMUHAPHI U
MPAKTHYECKH
€ 3aHIATHS

paTopH

CaMOCTOSATENb
Has pabora

Kona
HHANKATOpPA
TOCTHKEHMI

KOMIIETEHIINH

1 cemecTp

Paznen 1. Kimaccuueckass Mmexannka 6

6 6

36

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. OnextpudecTBo u 10

MAara€Tui3m

10 10

60

OIlK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
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HaumenoBanue TeM (pa3aeioB)
AMCHMILINHBI

TpynoeMKocTh B yacax

KonTtaktHas pabora —

AynutopHas

paboTa

JIEKIAN

mabopaTopH
bI€ 3aHATHS

CCMUHAPHI 1
MMPaKTUYCCKU
€ 3aHATHA

CaMOCTOSITE b
Hasi paborta

Kona
HHIUKATOPA
JOCTHIKEHUH

KOMIIeTEeHIINH

OIIK-4.2,
OIIK-4.3

Koncynbranun

Kontpois (3auer)

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

HUTOT'O 3a 1 cemectp

48

96

2 cemecTp

Paznen 3. KoseOauus v BOJIHEL

2

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 4. Omnrruka

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

Paznen 5. KBauToBasg onruka

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. MonekymspHast pusnuka
Y TEPMOMTHAMUKA

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
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HaumenoBanue TeM (pa3aeioB)
AMCHMILINHBI

TpyaoeMkocTh B yacax

KonrakTHas padota —

AynutopHas

paboTa

JIEKIAN

J1ab0paToOpH
bIC 3aHATHUS

CCMUHAPHI 1
MIPAKTUYCCKHU
€ 3aHATHA

CaMOCTOSITE b
Hasi paborta

Kona
HHIUKATOPA
JOCTHIKEHUH

KOMIIeTEeHIINH

Pasnen 7. ®usuka aToMOB U
MOJIEKYJI

2

2

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. dusnka aroMHOrO siapa
Y DJIEMEHTapHBIX YaCTHUII

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

Koncynbranun

Kontposib (3K3aMeH)

36

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

HNTOI'O 3a 2 cemectp

55

53

OBIIUI UTOT

103

185

Ouno-3aounasn gpopma 0dyuenusn

HaunmeHoBaHue TeM (pa3iesioB)
JMCUMILIMHBI

TpynoeMKocTh B yacax

KonTakTtHas padota — AyauropHas

pabota

JIEKITUHA

m1ab0paTopH
b€ 3aHATHS

CEMHHAPHI U
NIPAKTHYECKH
€ 3aHATHS

CaMOCTOSTEIb
Has pabora

Kopn
HHAUKATOpPA
JOCTHIKEHUH

KOMIIeTEeHIIUH

1 cemecTp

Pasnen 1. Kinaccnueckas MexaHuka

2

40

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIlK-4.3
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HaumenoBanue Tem (pa3aesioB)
JMCUMILIMHBI

TpynoeMKocTh B yacax

KonraktHast paboTa — AynuropHas
pabora

CCMUHAPHBI U
MIPaKTUYCCKHU
€ 3aHATHA

mabopaTropH

JIEKIIAN
BI€ 3aHATUI

CaMOCTOATENb
Has pabora

Kog
HHAUKATOpA
JOCTHKEHHU

KOMIIETEHI[HH

Pazgen 2. DnekTpudecTBO U
MarHeTu3M

4 4 8

80

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

KoHncynprauuu

Konrtposns (3aueT)

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

HUTOI'O 3a 1 cemectp

24

120

2 cemecTp

Pasznen 3. Konebauus u BOJIHEI

1 2 3

12

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

Pasnern 4. Ontuka

32

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

Pasnen 5. KBantoBas onrtuka

OIlK-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. MonexynsipHast Gpu3uKa u
TepMOJUHAMHKA

10

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
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HaumenoBanue Tem (pa3aesioB)
JMCUMILIMHBI

TpynoeMKocTh B yacax

KonraktHast paboTa — AynuropHas
pabora

CCMUHAPHBI U
MIPaKTUYCCKHU
€ 3aHATHA

mabopaTropH

JIEKIIAN
BI€ 3aHATUI

CaMOCTOATENb
Has pabora

Kog
HHAUKATOpA
JOCTHKEHHU

KOMIIETEHI[HH

OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Paspen 7. ®usnka aTOMOB U MOJIEKYJI

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. ®uznka aToMHOTO sisipa U
AIIEMEHTAPHBIX YaCTHI]

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

Kouncynpranun

Kontpons (3x3ameH)

36

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

HUTOTI'O 3a 2 cemectp

35

73

OBILIUI UTOT

37

251

4.2. Cooepoicanue oucyuniuHbl
Pa3znea 1. Kinaccuueckass MexXaHHUKa
DyieMeHThl KMHeMaTuku. Buabsl mMexanudyeckoro ABmkeHHs Tedl. [loHsTus Tena
OTCYeTa, CUCTEMBl OTCYETa, 4Yhclia cTerneHed cBoOobl. IIpsMonauHeHOe IBHXKEHUC
MAaTEPUAIbHOW TOYKHU. JI[BM)KEHME MaTepualbHOM TOYKH IO OKPYXKHOCTH. IlyTs.
CkopocTh. YCKOPEHUE U €r0 COCTABJISIONINE.
Juuamuka wmatepuanbHOil Touku. Macca. Cuna. 3akonsl HbroToHa. 3akoH
M3MEHEHUS KOJMYECTBA JIBIKCHUS. 3aKOH COXPaHEHHS KOJUYecTBa ABIKeHus. Pabora,
SHEPrusi, MOITHOCTh. 3AKOH COXPAHEHUS SHEPTUH.

15




JlunaMuyka BpamareasHOTo IBKeHnus. MoMeHT cuiibl. PaboTa Bo BpamaTeabHOM
IOBWKEHUU. MOMEHT MHEpUHHM MaTepUalbHOM TOYKH, Te€la, TOHKOTO OJHOPOJHOIO
CTEPKHS, IOJIOTO OJJHOPOIHOIO HUINHAPA, KOJIbLA, IPSIMOYTOJIBHOTO MapalIeIeIUIIe 1a.
[Ipumepsl omnpeneneHus MOMEHTA WHEPLUHUM Teja JUHAMUYECKMM METOAOM. MOMEHT
uMmiyiabca. KuHernueckas sHeprus Bpamaromerocsa Ttena. OCHOBHOE YpaBHEHUE
JUHAMHUKH BPAIIATEIIbHOTO JIBUKECHHS.

Paznen 2. JjeKTprU4eCcTBO U MArHETU3M

DneKkTpocTaThka. 3aKOH COXpPAaHEHUsl AJIEKTpUUYEcKoro 3apsna. 3akoH KyioHa.
Onextpoctatnueckoe noiie (ICII), ero nanpsxkennocTs. [Ipunuun cynepnozunnu ICI1.
Onextpuyeckuid qunoiib. [lotok HanpspkeHHocTu. Teopema [Maycca. [Torenman SCII.

[TocTostHHBIN 3neKTpuYecKuil TOK. Cuia M MIOTHOCTh TOKAa. CTOPOHHHME CHIIBI.
OJC wu nHamnpsokenwe. 3akoH Oma Uisi OJHOPOJHOTO Yy4yacTKa IEnu. YJIeJbHOE
ANEKTpUUECKOe conpoTuBieHne. COMPOTUBICHUE POBOJIHUKOB.

Pa6ora u moutHocTh ToKa. 3akoH Jlxkoynsa-Jlenua. 3akon Oma aJ11 HEOAHOPOJHOTO
ydactka 1enu (00o0mieHHbI 3akoH Oma). 3akoH Oma aiisa 3amkHyToM 1enu. [IpaBuna
Kupxroda 1151 pa3BeTBIEHHBIX IETIEH.

MarHutHOe TOJIE U €ro XapaKTepUCTUKU. MarHuTHas MHAyKUOus. 3akoH buo-
Capapa-Jlamiaca M €ro MHNpPUMEHEHUE K pacuery NOpsMOro TOKa. 3akoH Awmiriepa.
B3anmoneiicTBue mapauieIbHBIX TOKOB. MarHuTHas NOCTOSIHHAsA. MaruuTHOE IMoJie
IBIDKyLIErocs: 3apsna. JlecTBME MarHUTHOTO MOJS Ha ABWXKYIIMMCA 3apspa (cuiia
Jlopeniia, mpaBuiio JieBoid pykn). D dext Xoia. [loTok BeKkTopa MAarHUTHOM UHYKIIUH.
Teopema ['aycca s MOTOKAa BEKTOPAa MAarHUTHOM MHYKIIVH.

OnektpomaruuTHass uHAyKuus (onbiTel Dapanest). 3akon Dapajes. Buxpebie
Toku (Toku Dyko). UHIyKTUBHOCTh KOHTypa. CaMOMHAYKIMUS. B3auMHas MHIyKUUA.
Tpancpopmaropsl. JHEPIrHsi MATHUTHOTO T0JI1. MarHUTHBIE CBOKCTBA BEILIECTBA.

OcHoBBI Teopun MakcBesia 11 3JIEKTPOMArHUTHOTO TIOJIA.

Pasnen 3. KosieOanusi 1 BOJTHBI

Koneb6anus. CBobOoaHbIe, rapMoHWYECKHe KojieOaHus. CMerieHne, CKOPOCTh,
yCcKOpeHue, mepuoi, (aza kosnebaHud, YacTtoTa. 3aryxaromme konebanus. [lepuon
3aryxaroumx  KojeOanwii. BbeiHykneHHble — koneOanusi.  Pesonanc.  I[lonsitue
aBrokosneOanuii.  ['apmonmveckuit  ocuwmwisatop.  [lpyxunHblil,  dusndyeckui,
MaTeMaTuyecKuii MasTHUKU. KuHeTndeckas u moTeHIMaIbHas SHEPTUH KOJIe0aTeTbHOTO
naBukeHust. OOIIMe CBeIeHUsI 0 MEXaHUYECKUX BOJIHAX. BoHOBOe ypaBHeHHE. DHEPrus
Y CKOPOCTb PaCIpOCTPAHEHUS BOJIH.

Pa3pen 4. OnTuka

OCHOBHBIE 3aKOHBI T€OMETPUYECKON oNTUKHU. [IpsiMonnHENHOE pactipocTpaHeHUE
ceera. IlomHoe otpaxkenue. Cdepuueckue 3epkana. ToHkue nuH3BL AOeppainuu
onTtudyeckux cucteM. OCHOBHbBIEC (DOTOMETPUUECKUE BEIMUYMHBI U UX CAUHUIIBI.

BonnoBass ontuka. KOrepeHTHOCTh M MOHOXPOMATHYHOCTH CBETOBBIX BOJIH.
Nurtepdepentus ceera. Metoasr HabmoneHus naTepdepennnu ceera. Uurepdepenims
CBeTa B TOHKUX TuIeHKaX. [[puMenenue natepdepeHImm cBeTa.

[Tpunmun [oitrenca-®Openens. Meron 300 Openens. Judpakus Openens Ha
Kpyriiom otBepctuu U nucke. Judpakmus dOpaynrodepa va oguoit menu. Judpaxius
O®paynrodepa Ha audpakimoHHoi pemietke. [IpocTpancTBennas pemietka. Paccesnue
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ceera. Jlubpakuus Ha TPOCTPAHCTBEHHOM pemieTke. Paspemraromas crnocoOHOCTH
onTuyeckux rnpuoopos. [lousrue o rojorpadumu.

Hucniepcus ceera. Ilormomenne cera. ECTECTBEHHBIN U TTOJAPU30BAHHBIN CBET.
[Tonsipuzanus cBeTa Npu OTPAKEHUU U MPEIIOMIICHUH HA TPAHUIIE JIBYX JUAJICKTPUKOB.
JIBoriHoe  mydenpenomieHue.  [lonmspu3anmoHHbIE  OPU3MBI U MNOJSAPOUIBI.
HckyccTBeHHas: oNTUYECKAsh aHU30Tponus. BpalieHue miockocTy MoiIsipu3aium.

Pa3znea 5. KBantoBas onTuka

TennoBoe u3mydeHue u ero xapakrepuctuku. 3akon Kupxroda. 3akonst Ctedana-
bonpumana u cmemenuss Buna. @opmynel Panes-/xkunca u [lmanka. Ontuyeckas
nupomeTpusi. TernaoBble UICTOYHUKU CBETA.

Buner potoaddexra. 3axons! BHemHero ¢potodpdexra. YpaBHeHne DUHIITEHHA
st BHenmHETO oTtodddexra. [Ipumenenne pororddexra. Macca u umiynbe GoToHa.
Hasnenue ceera. Dpdext KoMnrona u ero aneMeHTapHas TEOpHUs.

EQMHCTBO  KOpIYCKYJSIPHBIX M BOJHOBBIX  CBOMCTB  AJIEKTPOMArHUTHOIO
m3inydyeHus. KopnyckyisipHO-BOJHOBOM JyaJii3M CBOMCTB BEIIECTBA.

Pazgen 6. MosekyasipHas pu3uKka 1 TEPMOAUHAMHUKA

MonekynsipHO-KMHETUUECKAs TEOPUS UACANBbHBIX Ta30B. 3aKOHBI, OMKCHIBAIOIINE
MOBEJICHUE WJICAIBHBIX Ta30B: 3akoH boisi-Mapuorra, ['eri-JIroccaka, JlanpToHa.
VYpaBuenuss Kianeiipona, MenneneeBa-Knanelipona. IloctossHHas bonbenmMana.
OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUUECKON TEOPHUH HICATBHBIX [a30B.

SBnenus nepenoca: quddys3usi, TEIIONPOBOIHOCTh, BHYTpeHHEE TpeHue. OCHOBBI
TepMOJuHaMUKU. Yucio creneHed CBOOOJABI MOJIEKYJBl. 3aKOH PaBHOMEPHOTO
pacripefiefieHdss DJHEprud IO CTENeHsIM CBOOOJbI Mojiekyn. llepBoe Hauamo
TepMoaMHaMUKU. PaboTa raza npu usmeHeHuu ero oobema. TemnoeMKocTh, ypaBHEHUE
Maiiepa.

OcHOBBI TepMOJIMHAMHUKU. [IpuMeHeHHEe TepBOro Hayajda TEPMOAMHAMUKHU K
n3omnporiieccam. Mzoxopuslii mporiecc. M306apHbIii nporiecc. M3oTepmudeckuii mporecc.
Anuabatnaeckuit nporecc (ypaBHenue Ilyaccona). [Tomutponusiii mporecc. Kpyrosoit
mporiecc  (muki). OOparumble W HeoOpaTumble Tporiecchl. BTopoe Hawano
TEPMOJIUHAMUKH.

OHTpONUs, €€ CTaTUCTUYECKOE TOJKOBAHHE W CBS3b C TEPMOJMHAMHYECKOU
BEPOSATHOCTHIO. TpeThe Hauaao TEPMOJAUHAMUKU. TeTIOBbIE IBUTATENN U XOJOAUIbHBIC
mamuHbl. [ukin Kapuao u ero KIIJ[ m1st maeansHOro rasa.

Paznen 7. ®u3uka aToMOB U MOJIEKYJT

Mopenu atoma Tomcona u Pezepdopna. JIuneiuarsiii ciekTp atoMa BOAoOpoa.
[Toctynatsl bopa. OnbiTel @panka u ['epua. Crexktp atoma Bogopoaa no bopy.

Pazgen 8. ®u3uka aTOMHOIO SAAPAa U 3JIEMEHTAPHBIX YaCTHIL

Pa3Mmep, cocTtaB u 3aps aToMHOTO sijipa. MaccoBoe u 3apsoBoe uucia. edekr
MaccChl U SHEPrus cBsi3u siApa. CIUH g/ipa U €ro MarHUTHBIM MOMEHT. SlJiepHbIE CHJIBI.
Mogaenu sapa.

PannoakTuBHOE W3Iy4YeHHE W €ro BUJBl. 3aKOH PaJuOaKTHBHOIO pacmaja.
[IpaBuna cmemnienus. 3akoHOMepHOCTH alb(da-pacnana. Buasr 6eta-pacmana, HEUTPUHO,
MO3UTPOH. ['amMMa-u3nydeHne M €ro CcBouMCTBa. Pe30HaHCHOE MOrJoleHue raMma-
m3nyuenns  (dpdexkr Meccbayspa). Meroapl HaOMIOACHUS W PETUCTpAIUU
PaIMOaKTUBHBIX U3TyUYCHUIN U YaCTHII.
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SAnepHble peakuud U MX OCHOBHbIE TUNBL. [l03UTPOH, HEUTPOH. DIEKTPOHHBIN
3axBaT. SepHBIE peakiuu IOJ NEHCTBUEM HEUTPOHOB. llemHas peakius OeneHus u
MIOHATHE O SIJICPHOM dHEPreTuKe. Peakiysi CHHTE3a aTOMHBIX SIIEP.

5. YueOHO-MeTOAMYECKOE 0OecTeYeHre CAMOCTOATEILHOM Pa00ThI CTY1€HTOB

CamocrosTenpHas paboTa MPOBOAUTCS C IEJIbIO: CHCTEMAaTHU3AINH 1 3aKPeTICHUS
MOJYYCHHBIX TEOPETUYECKUX 3HAHUM M TPAKTHUYECKUX YMEHUM OOydaromuxcs;
yIIyOJIeHUS 1 paCIIUPEHUS TEOPETUUCCKUX 3HAHUN CTYICHTOB; (DOPMHUPOBAHUS YMEHUN
HCIIOJB30BaTh CHPABOYHYIO JIOKYMEHTAIMI0, YYE€OHYI0 U HAy4HYIO JUTEpaTypy;
pPa3BUTHS MO3HABATEIBHBIX CIIOCOOHOCTEN M AKTUBHOCTH OOYYAOIIMXCS: TBOPYECKOMH
WHUIMATUBBI, CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH, OpraHU30BaHHOCTH;
(GhopMHpPOBaHUE CAMOCTOSITEIBHOCTH MBIIUICHUS, CIHOCOOHOCTEM K CaMOpPa3BUTHIO,
COBEPILICHCTBOBAHUIO M caMoopraHuzanuu; (GopmupoBaHus MpodhecCHuOHATBHBIX
KOMIIETEHIIN; pa3BUTHIO UCCIIEIOBATEIbCKUX YMEHUN CTYAEHTOB.

@®opMbl U BHJIBI CAMOCTOSITEILHOM pPabOTHI CTYACHTOB: UTEHHWE OCHOBHOW U
JNOTIOJIHUTEIIBHOW ~ JIUTEPATypbl — CaMOCTOSITEJIbHOE H3YyYEHHE MaTepHaia 1o
PEKOMEHIyeMbIM JIMTEPATypPHBIM HCTOYHUKAM; paboTa ¢ OMOIMOTEUHBIM KaTaJOroOM,
CaMOCTOSATENbHBIN 1M0A00pP HEO0OXOAMMOW IUTEepaTyphl; paboTa CO CHpaBOYHUKAMU,
MOMCK HeoOxoaumon nHpopmaiu B cet UHTepHET; KOHCIIEKTUPOBAHUE UCTOUYHUKOB;
pedepupoBaHre HMCTOYHUKOB; BBIMOJHEHUE JIOMAIIHUX KOHTPOJBHBIX  PadoT;
odopMIIEHHE OTUETOB 0 JJabOPaTOPHBIM padOTaM; MOJATOTOBKA K Pa3IMuHbIM (hopMam
TEeKyIIe M MPOMEKYTOUHOM arTecTanuu (K TECTUPOBAHUIO, KOHTPOJBLHON padoTe,
3a4eTy, OJK3aMEHY); CaMOCTOSITEJIbHOE  BBITIOJHEHHWE MPAKTHUYECKUX  3aJlaHUM
PENPOAYKTUBHOTO TUIA (OTBETHI HA BOIPOCHI, 3a7a4M, TECThI; BHITTOJTHEHUE TBOPUYECKUX
3aaHui).

TexHonmorrs OpraHu3aluu CaMOCTOSITEIbHONW paboThl OOYYaIOUIUXCS BKJIFOYAET
UCIIOJIb30BaHWE  HMH(POPMAIMOHHBIX W MAaTepUaIbHO-TEXHUYECKHX  PECYypCOB
00pa30BaTEIBLHOIO YUPEKIACHUSA: OMOJMOTEKY C YWUTAIbHBIM 3aJI0M, KOMIIBLIOTCPHBIC
KJIACCHI C BOBMOXKHOCTBIO pa0oThl B IHTEpHET; ayauTopuu (KJ1acchl U 1JaOOpaTOpUN ) IS
KOHCYJIbTAllMOHHOM JIEATEIbHOCTH.

[lepen BbITIOIHEHHEM 00YYAIONTUMUCS BHEAYAUTOPHON CAMOCTOSITEIbHON pabOThI
MpenojaBaresib MPOBOJUT KOHCYJBTHUPOBAHUE IO BBIMNOJTHEHUIO 3a/laHUsl, KOTOPBIHA
BKJIIOUAET 1I€JIb 3aJaHus, €r0 COJEp>KaHMs, CPOKH BBITIOJHEHHUS, OPUEHTUPOBOYHBIN
00beM paboThl, OCHOBHBIE TpeOOBaHUS K pe3yjbTaraMm paboThl, KpUTEPUHU OLIEHKU. Bo
BpeMsl BBITIOJIHEHUSI 00YYaIOIMMUCS BHEAYIUTOPHON CaMOCTOSITEILHON pabOThI U MpH
HEOOXOJIMMOCTH TPENoiaBaTeb MOXET MPOBOJAUThL UHAWBUIYAIbHBIE U TPYIIIOBHIC
KOHCYJIbTaIINH.

CamocrosiTennbHasi paboTa MOXKET OCYIIECTBISATHCA WHIAMBUIYAIBHO —HIIA
rpynnaMyd 00yJaronuuxcsi B 3aBUCUMOCTH OT IIeH, 00beMa, KOHKPETHOW TEMAaTHUKHU
CaMOCTOSTEIILHON paOO0Thl, YPOBHS CJIOKHOCTH, YPOBHSI YMEHHM 00yUJarOIIUXCS.

KoHTposb caMocTOsITENhHON padOTHl CTYIEHTOB MPEyCMaTPUBAET: COOTHECEHUE
coJiepKaHUsl KOHTPOJISI C IENsIMH OOYyYeHHS; OObEKTUBHOCTb KOHTPOJIS; BAJIHIHOCTH
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KOHTPOJSl (COOTBETCTBHE MPEABSBISEMbIX 3alaHUl TOMY, 4YTO MPEANOJIaraeTcs
pOBEpUTH); AU depeHInalni0 KOHTPOIbHO-U3MEPUTENIbHBIX MATEPUAJIOB.

@DopMBbI KOHTPOJISE CAMOCTOSITEIBHON paOOThI: MPOCMOTP U MPOBEPKA BHITIOTHEHUS
CaMOCTOATENIbHOM  paboThl  MperojiaBaTesieM;  OpraHu3alus  CaMOIPOBEPKH,
B3aMMOIPOBEPKU BBINIOJIHEHHOTO 3aJlaHus B TpyImme; oOCYyXKICHHE pe3yibTaToB
BBITIOJIHEHHON pa0OThl HAa 3aHATHH; MPOBEJICHUE MUCHBMEHHOTO OIpOCa; MPOBEACHHE
YCTHOTO OIpOCa; OpraHu3alusi U TNpPOBEJIEHWE HWHIUBUIYATLHOTO COOECcel0BaHus;

OpraHHM3anus U NpOBEJeHNE cOOECeI0OBaHuUS C TPYIIION.

IlepeyeHnb BONPOCOB, 0TBOJAMMBbIX HA CAMOCTOSITE/IbHOE OCBOCHUE AU CIUIIIUHBI,
(opMbI BHEAYTUTOPHOI CAMOCTOSATEILHOI PadoThI

HaumenoBanue TeM

IlepeyeHb BONPOCOB, OTBOAMMBIX HA

®opMBbI BHEAYIUTOPHOM

MaTepuaIbHON TOYKH.
3. JIlunamuka MaTepuanbHOM TOUukU. Macca.
Cuna. 3akodsl HeroToHa

4. 3aK0H U3MEHEHMS KOJINYECTBA ABUKECHIS.

3aKOH COXpaHEHUs KOJIMYECTBA JIBH)KCHHUS.
[TpusioxeHust B IpUpoie U TEXHUKE.

5. Pabora, sHeprus, MOIHOCTh. 3aKOH
COXPAHEHUS SHEPTUH.

(pasaesoB) CaMOCTOSATEIbHOE OCBOCHHUE CaMOCTOAITEJIbLHOM
AUCHHUILIHHBI padoThI
Pa3znen 1. Knaccuueckas | 1. DnemeHTsl KUHEMaTUKU. Bubl Pa6ora ¢ yueOHoit
MeXaHHUKa MEXaHU4eCKOro JBuxkeHus Tei. [lonsrus JUTEPATYPOH;
TeJla OTCYETa, CUCTEMBI OTCYETA, YUCIIA KOHCIIEKTUPOBaHUE
cTerneHei cBoOO0IbI. TEOPETUYECKOTO
2. [IpssmonuHeiHOE IBUKEHHE MaTepuaa;

PEIICHUC TUIIOBLIX 3aaa4.

Pazpnen 2.
DNEeKTPUYECTBO U
MarHeTu3m

1. DnekTpocraTuka. 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsa. 3akoH Kymona.

2. Dnextpocratudeckoe nomue (ICII), ero
HaIpsHDKEHHOCTh. [[puHIMnI cynepno3unuu
OCIL

3. IloCTOSIHHBIN AIIEKTPUIECKUNA TOK. 3aKOH
OMa 11t OTHOPOAHOTO YYacTKa LIETIH.

4. PaboTa 1 MOIIIHOCTh TOKA. 3aKOH
Jxoyns-Jlenna.

5. MarauTHoe MoJjie 1 ero XapakTepruCTUKH.
MarautHas UHIYKIIHS.

6. Cuna Amnepa. Cuita Jlopenua.

7. DneKTpOMarHuTHAst UHAYKIHS (OTIBITHI
®dapanes). 3akon Dapajes.

Pabora ¢ yueOHoii
JUTEPATYPOU;
KOHCIIEKTUPOBAaHUE
TEOPETUYECKOTO
MaTepuaia,

pelIeHre TUIIOBBIX 3a/1a4.

Pasznen 3. Konebanus u
BOJIHBI

1. Mexanuueckue koiiebanus. CBoOOIHEIE,
TapMOHHUYECKHE KOJICOaHHS.

2. Cmelienune, CKopocTb, yCKOPEHHE,
niepuo, (aza KonebaHmii, 4acToTa.

3. Yupyrue BosHbl. BoTHOBBIE MTPOIECCHI.
[Tpo10bHBIC U TTOTIEPEYHBIE BOJTHBI.

Pabora ¢ yueOHoii
JUTEPATYPOU;
KOHCIIEKTUPOBAHUE
TEOPETUYECKOTO
MaTepuana,

pelIeHre TUIOBBIX 3a/1a4.

Paznen 4. Onruka

1. OcHOBHBIE 3aKOHBI FCOMCTpH‘-ICCKOfI
OIITUKU.

Pa6ora ¢ yueOHoit
JIUTEPATYPOH;
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HauMeHoBaHue TeM

l'[epeqem, BOIIPOCOB, OTBOAMMBIX HA

®opMbl BHEAYIMTOPHOI

(pa3neJioB) CaMOCTOSITEJIbHOE OCBOCHHE CaMOCTOSITEJIbHOM
AUCHHUIIHHBI padoThI
2. Bonnosas ontuka. KorepeHTHOCTD U KOHCIIEKTUPOBAHUE
MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. TEOPETUYECKOIO
3. Uutepdepennns creta. Marepuania,

4. lndpakius cBera
5. EcTecTBEHHBIN U NOJIAPU30BAHHBINA CBET.

PEIICHUE TUIIOBBIX 3a1a4.

Paznen 5. KBantoBas
OIITHUKA

1. ®oTonpl. Macca u umnyibsc (HoToHA.
JlaBiieHue cBera.

2. SIBnenue horodddexra. YpaBHEHHI
Ouinmreitna s Gorodrddexra.

Pabota c yueOHOM
JIUTEPATYPOU;
KOHCIIEKTUPOBaHUE
TEOPETUYECKOTO
MaTepuana;

pelIeHe TUIOBBIX 33/1a4.

Paznen 6.
MonexysipHas Gpusnka
U TEPMOJMHAMHUKA

1. MonexkynsipHO-KMHETHYECKasi TEOpus
UJeaJIbHBIX T'a30B.

2. 3aKOHBI, ONUCHIBAIOIINE [TOBEICHNE
WJICATIbHBIX Ta30B: 3aK0H boisa- Mapuorra,
I'eii-JIroccaka, JlanpToHa.

3. Ypasuenus Kianeiipona, Menneneepa-
Knanetipona.

4. OcHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKOW TEOPUU UI€aIbHBIX Ta30B.
5. OcHoBbl TepMoiuHaMuku. [lepBoe
Ha4aJl0 TEPMOJUHAMUKH.

PaGora ¢ yueOHoit
JIUTEPATYPOU;
KOHCIIEKTUPOBaHHE
TEOPETHUYECKOTO
MarepHaa,

pelIeHre TUITOBBIX 3a/1a4.

Paznen 7. Puzuka
aTOMOB M MOJIEKYJI

1. Monenu aroma Tomcona u Pezepdopna.
2. JIuHeuaTelii CIIEKTp aToMa BOJOPO/a.
3.Iloctynars! bopa.

Pabota c yuebHoi
JIUTEPaTypou;
KOHCIIEKTUPOBaHUE
TEOPETUYECKOTO
Marepuana;

pELIEHNE TUIOBBIX 33]1a4.

Pasnen 8. Ousuka
aTOMHOTO si/Ipa !
SHGMCHTapHBIX qacTun

1. Pazmep, coctaB u 3apsii aTOMHOTO siJipa.
MaccoBoe u 3apsiioBoe yucia. Jledext
MACCBhI M DHEPTHUSI CBA3U SAJIpa.

2. SInepuble cunbl. Monenu siapa.
PagnoakTuBHOE U3ITy4EeHHE U €r0 BUIBIL.
3aKOH paJnOaKTUBHOTO pacnaja.

3. 3axoHOMepHOCTH anb(a-pacnana. Buabl
Oera-pacnana. [[lamMmma-u3nydeHue u ero
CBOICTBA.

3. SlnepHble peakinu U UX OCHOBHBIE THIIHI.
4. llentHas peakuus A€JIEHUS U OHSATHE O
SIZIEpHOM 3HEpreTuke. Peakuus cunres3a
ATOMHBIX SIJIEP.

Pabota c yuebHoI
JIUTEPATYPOU;
KOHCIIEKTUPOBaHUE
TEOPETUYECKOTO
Marepuana;

pellIeHNE TUIOBBIX 3aa4.

[IIkajga oneHNBaHUA

Ikana oneHNBaHUA

Kpurepun onennBanus

«OTINYHO)

IMMPpaBUJIbHO PEIIACT TUITOBBIC 3a1a4YM.

OOyuaromuiics TIyOOKO M COJIEp’KaTeIbHO PACKPBIBAET TEMY
CaMOCTOSITENIbHOI paboThl, HE OOMYCTHUB OMIMOOK. OTBET HOCHUT
pa3BepHYTBI M ucdepnblBarolMi  xapakrep. IlonHocTeiO 1
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«Xopo1io»

OOyuarommiicss B 1I€JIOM PACKPBIBAET TEMY CaMOCTOSTEIbLHOMN
paboThl, OJHAKO OTBET XOTS Obl HA OAWH W3 HHUX HE HOCHUT
Pa3BEpPHYTOr0 M UCYEPIBIBAIOIIETO XapaKkTepa. B peleHnr THITOBBIX
3aJ1a4 JOITYCKaeT HECYITIECTBECHHBIE OITHMOKH.

«y,Z[OBJ'IeTBOpI/ITeJ'IBHO»

OO0yyaronuiicst B IIJIOM PaCKpbIBAET TEMY CAMOCTOSATEILHOM PabOThI
U JIONYCKaeT psJ HETOYHOCTeH, (QparMeHTapHO pacKpbIBaeT
COJIep)KaHHUE TEOPETUYECKUX BONPOCOB WM HMX PACKPBIBACT
COJIEp)KaTebHO, HO JIONyCKas 3HA4YMTEJIbHbIE HETOYHOCTH. B
pEIIeHNH TUIOBBIX 3a/1a4 JIOMYCKAeT OIINOKH.

«HeynoBneTBOpUTEILHO»

OOyuaromuiics He BIIQJECET BHIOPAHHOM TEMOH CaMOCTOSTENbHOU

paboThl. He MOXeT pemuTh THIOBYIO 3a1a4y.

6. Ouenounnie mMarepuaJbl (GOHI OLEHOYHBIX CPEACTB) NS NMPOBEACHUS
TeKYlIero KOHTPOJIA YCIIeBAE€MOCTH, NMPOMEKYTOYHOH aTTeCTAMH IO HTOram
O0CBOCHMS JUCHHUILIUHBI

6.1. Ilacnopm ¢honoa ouenounvix cpeocme

U OOIIEeUHKEHEPHBIE
3HAHUSA

WHXEHEPHO-MEXaHUIECKOTO
MOy,

OIIK-1.3 YMeTh UCIIONL30BaTh
OCHOBHEIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCLUILINH, IPaBUIa
TTOCTPOCHUS TEXHUYECKUX CXEM
U YepTexen

OIIK-1.4 Bnanets OCHOBHBEIMU
METOAaMH, UCIOJIb3yeMbIMU
TeoJIOTaMH, UHTEPIIPETAIIUN
JTAHHBIX Te0PU3UIECKIX
HCCIIETOBAHNM, TEXHUKO-
SKOHOMMYECCKOTO aHaIu3a,
HaBBIKAMM COCTABJICHHS
paboYnx MPOEKTOB B COCTaBE
TBOPYECKOW KOMaH/IbI,
OIIK-1.5 Bimagets HaBBIKAMHA
JIEJTOBOT'O B3aMMOJECHCTBHS C
CEpBUCHOM CITY>KO0H 1

KonTtposmpyembie Kon u HaumenoBanue
NuaukaTop 10CTHKEHUS
Ne | pasgesnl (Tembl) HAMMEHOBaHUE OLICHOYHOI'0
KOMIIETEHIIUH
JM CIUTIJINHbI KOMIIeTeHIMHU cpeAcTBa
1. | Pasgen 1. OIIK-1. OIIK-1.1 3naTh Ompoc, TecT,
Knaccuueckas CnocobeH pemarh | IpUHLIMUIHAIbHbBIC pelieHue 3aaad,
MEXaHuKa 3a/1ayu, OTHOCSIIHECS | OCOOEHHOCTH MOJICTUPOBAHUSL | OTUET I10
K TpodecCHOHAIbHOM | MaTeMaTHYeCKHX, (PU3UIECKUX | JabopaTopHOI
JIeSITEIIbHOCTH, 1 XUMUYECKUX TTPOLIECCOB, pabore
MNpPUMEHSAST  METOJIbl | IpeAHa3HAaYEHHBbIE IS
MOJICIIUPOBAHUS, KOHKPETHBIX TEXHOJOTUYECKHUX
MaTeMaTU4YeCKOro IIPOLIECCOB,
aHajn3a, OIIK-1.2 YMeTh UCIIONL30BaTh
€CTECTBEHHOHAYUYHbIE | OCHOBHBIE 3aKOHBI JUCUHUILIINH
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KonTposmpyembie Koa n HaumeHoBanue
HNHaaukaTop 10CTHKEHUS
Ne | pazgesibl (Tembl) HAaUMeEHOBaHHUE OIEHOYHOT 0
KOMIIETeHIIUH
AUCHUILIUHBI KOMIIeTeHIIUH cpelacTBa
OIICHUBATh WX PEKOMEHIAINU C
Y4€TOM SKCIIEpUMEHTAIbHOM
pabOThI TEXHOIOTHYECKOTO
OTJIeNa MpenpUsITHS
OIIK 4. Crocobeu OIIK-4.1 3HaTh TEXHOIOTHUIO Omnpoc, Tecr,
MIPOBOUTH COIIOCTaBJICHUS [TPOBEJICHUS pelieHue 3aaad,
U3MEpEHUS U TUTIOBBIX SKCTICPUMEHTOB Ha OTYET IO
HaOJI0/IeHuS, CTaHIapTHOM 00Opy/A0OBaHUU B | JabOpaToOpHOit
o0pabaTbIBaTh U n1abopaTtopuu 1 Ha pabote
MPEJICTaBISTh IPOU3BO/ICTBE,
skcnepumentanbubie | OIIK-4.2 Ymers 00pabaTbiBaTh
JAaHHBIC pe3yNIbTaThl HAYYHO-
HCCIIEIOBATEIbCKOM
NEeSTeIbHOCTH, UCIOB3YS
CTaHJapTHOE 000pYyI0BaHUE,
npuOOpbI U MaTEePHUATIBI,
OIIK-4.3 Bnagets TEXHUKOH
JKCIIEPUMEHTUPOBAHHUSI C
UCTIOJIb30BaHUEM TTAKETOB
nporpamm
2. | Paznmen 2. OIIK-1. OIIK-1.1 3naTh Ompoc, TecT,
OnextpuuectBo U | Criocoben pelaTs | NpUHIHUIHATIbHBIC penieHue 3a1a4,
MarHeTu3M 3aJla4uM, OTHOCSIIUECS | OCOOCHHOCTH MOJICIIMPOBAHUS | OTUET 110
K MpOQecCHOHANBHON | MAaTEMAaTUYECKUX, PU3UUYECKUX | JabopaTopHOit
JIESITEIILHOCTH, Y XHMHYECKUX IPOIIECCOB, pabote
OpPUMEHsIsl  METOJBI | IpeIHA3HaYCHHbBIE IS
MOJICTTUPOBAHUS, KOHKPETHBIX TEXHOJIOTHYECKUX
MaTeMaTHYECKOTO MPOILIECCOB,
aHajn3a, OIIK-1.2 YMeTh UCIIONL30BaTh
€CTeCTBEHHOHAYYHbIE | OCHOBHBIC 3aKOHBI IUCIUTUINH

U OOIIEeUH)KEHEPHBIE
3HAHUS

WHXEHEPHO-MEXaHUUECKOTO
MOy,

OIIK-1.3 YMeTb UCIIONL30BaTh
OCHOBHEIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCLUILINH, IPaBUIa
TTOCTPOCHUS TEXHUYECKUX CXEM
U YepTexen

OIIK-1.4 Bnanets OCHOBHBEIMU
METOAaMH, UCII0JIb3yeMbIMU
TeoJIOTaMH, UHTEPIIPETAIIUN
JTAHHBIX Te0PU3UIECKIX
HCCIIEOBAHNM, TEXHUKO-
SKOHOMMYECKOTO aHaIu3a,
HaBBIKAMM COCTABJICHHS
paboYnx MPOEKTOB B COCTaBE
TBOPYECKOW KOMaH/IbI,
OIIK-1.5 BianeTs HaBBIKAMHA
JIEJTOBOT'O B3aMMOJECHCTBHS C
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KonTposmpyembie Koa n HaumeHoBanue
HNHaaukaTop 10CTHKEHUS
Ne | pazgesibl (Tembl) HAaUMeEHOBaHHUE OIEHOYHOT 0
KOMIIETeHIIUH
AUCHUILIUHBI KOMIIeTeHIIUH cpelacTBa
CEpBUCHOM CITYKOO0H 1
OLICHUBATh UX PEKOMEHJALUU C
Y4€TOM IKCIIEPUMEHTAIBHON
PpaboThl TEXHOJIOTHYECKOTO
OTJIeNa MPEAPUATHS
OIIK 4. Crocobeu OIIK-4.1 3HaTh TEXHOIOTHIO Omnpoc, Tecr,
MIPOBOUTH COTIOCTaBJICHUS [TPOBEJICHUS pelieHue 3aaad,
U3MEpEHUS U TUTIOBBIX SKCTICPUMEHTOB Ha OTYET IO
HaOII0IeHUS, CTaHJapTHOM 00Opy/A0BaHUU B | JabopaTopHOit
o0OpabatbIBaTh U naboparopuu U Ha pabote
MPEJICTABIISTh MPOU3BO/JICTBE,
skcniepumenTanbable | OITK-4.2 Ymers 00pabaTbiBaTh
JAaHHBIC pe3yJbTaThl HAYYHO-
HCCIIEI0OBATEIbCKOM
NEeSITeIbHOCTH, UCIOJB3YS
CTaHJapTHOE 000PYyI0BaHUE,
npuOOpbI U MaTEePUATIBL,
OIIK-4.3 BnageTb TeXHUKOH
JKCIIEPUMEHTUPOBAHHUSI C
HCIIOJIb30BAaHNEM TTaKETOB
nporpamm
3. | Pazgen 3. OIIK-1. OIIK-1.1 3naTs Omnpoc, Tecr,
Konebanus u Cniocoben peaTth | MPUHIUIHATIbHBIC pelieHue 3aaaq,
BOJIHBI 3a/1ay, OTHOCSIIHECS | OCOOEHHOCTH MOJICTUPOBAHUSL | OTUET T10
K MpOQecCHOHANBHON | MaTeMaTUUECKUX, PU3UYECKUX | JabopaTopHOit
JIESITEIILHOCTH, 1 XUMUYECKUX TTPOLIECCOB, pabore
OpPUMEHsIsl  METOJBI | IpeIHa3HaYCHHbIE IS
MOJICIIUPOBAHUS, KOHKPETHBIX TEXHOJIOTHYECCKUX
MaTeMaTHYECKOTO MPOILIECCOB,
aHajan3a, OIIK-1.2 YMeTh UCIIONL30BaTh
€CTeCTBEHHOHAYYHbIE | OCHOBHBIC 3aKOHBI IUCIUTUINH

U OOIIEeUHKEHEPHBIE
3HAHUS

WHXEHEPHO-MEXaHUUECKOTO
MOy,

OIIK-1.3 YMeTh HCITOIB30BaTh
OCHOBHEIC 3aKOHEI
€CTECTBCHHOHAYYHBIX
JTUCLUILINH, TIPaBUIa
TTOCTPOCHUS TEXHUYECKUX CXEM
U YepTexen

OIIK-1.4 BimageTs OCHOBHBIMH
METOAaMH, UCTI0JIb3yeMbIMU
TeoJIOTaMH, HHTEPIIPETAIIUN
JTAHHBIX Te0PU3UIECKIX
HCCIEOBAHNN, TEXHUKO-
SKOHOMMYECKOTO aHaIu3a,
HaBBIKAMM COCTaBJICHMS
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KonTtposanpyembie
pa3nebl (TeMbl)
AUCHUILIUHBI

Koa n
HaNMeHOBaHHEe
KOMIIETeHIINH

HNHaaukaTop 10CTHKEHUS
KOMIIeTEHIINHA

HaumeHnoBanue
OIIEHOYHOI'0
cpeacTBa

paboYrx MPOEKTOB B COCTABE
TBOPYECKOI KOMAaH/IbI,
OIIK-1.5 Bnanerb HaBbIKaMu
JIJIOBOTO B3aUMOJICHCTBUS C
CEpBUCHOH CITY>KO0H 1
OLICHUBATh UX PEKOMEHJALUHU C
Y4€TOM IKCIIEPUMEHTAIILHON
paboThl TEXHOJIOTHYECKOTO
OTJeNa MPEANPHUITUS

OIIK 4. Cniocoben
MIPOBOJHTH
U3MEPCHUS U
HaOII0ICHUS,
o0OpabaTbIBaTh U
MIPEJICTABIISITH
IKCIICPUMCHTAIIbHBIC
JTAaHHBIC

OIIK-4.1 3HaTh TEXHOJIOTUIO
COTOCTAaBIICHUSI IPOBEICHUS
TUIIOBBIX KCIIEPUMEHTOB Ha
CTaH/IapTHOM O00OpYy/I0BaHUU B
naboparopuu U Ha
POU3BOJICTBE,

OIIK-4.2 YMmetb 00pabaTbiBaTh
pe3yabTaThl HAYYHO-
UCCIIeIOBATENBCKOM
NEeSATEIbHOCTH, UCTIONb3YS
CTaHJIapTHOE 000pYyI0BaHUE,
npuOOpbl U MaTEepPUATIBL,
OIIK-4.3 BimageTb TEXHUKOH
SKCIIEPUMEHTHPOBAHUS C
UCIIOJIb30BaHUEM TTaKETOB
porpamMm

Ompoc, TecT,
pelieHue 3aaaq,
OTYET 10
nabopaTopHOI
pabore

Pasnexn 4. OnTuka

OIIK-1.

Cnocoben  pemiaTth
3aJjauu, OTHOCALINECS
K mpodeccruoHambHOM
NeSITebHOCTH,
MMPpUMCHAA METOAbI
MO/JICJIUPOBAHMUS,
MaTEMATUYCCKOT'O
aHanu3a,
CCTCCTBCHHOHAYYHBIC
U OOILIEeHH)KEHEpHBIE
3HAHUA

OIIK-1.1 3HaTh
MPUHIAITHATBHBIC
0COOCHHOCTH MOJIEIUPOBAHUS
MaTeMaTUYeCKuX, PU3NUECKUX
Y XUMUYECKHUX MPOLECCOB,
NpeaHa3HauYeHHbIE IS
KOHKPETHBIX TEXHOJIOTHYECKUX
MPOIIECCOB,

OIIK-1.2 YMeTh uCIoNIL30BaTh
OCHOBHBIE 3aKOHBI JUCITUTLINH
MHXEHEPHO-MEXaHUYECKOT O
MOJTYJIS,

OIIK-1.3 YMeTh UCIIONB30BaTh
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX
JTUCITUTIIINH, TIpaBUIa
MOCTPOEHUS TEXHUYECKUX CXEM
U yepTexen

OIIK-1.4 BianeTs OCHOBHBIMH
METOJaMH, UCTI0JIb3yeMbIMU
reoJioraMu, UHTEPIpeTauu
JAHHBIX Te0(U3NIECKUX
HCCIIETOBAHNH, TEXHUKO-
SKOHOMMYECKOTO aHaIu3a,

Ompoc, TecT,
peleHue 3aaad,
OTYET 1O
nabopaTtopHoOi
pabote
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KonTtposanpyembie
pa3nebl (TeMbl)
AUCHUILIUHBI

Koa n
HaNMeHOBaHHEe
KOMIIETeHIINH

HNHaaukaTop 10CTHKEHUS
KOMIIeTEHIINHA

HaumeHnoBanue
OIIEHOYHOI'0
cpeacTBa

HaBBIKAMM COCTaBJICHHS
pabounx IPOEKTOB B COCTABE
TBOPYECKON KOMaH/IbI,
OIIK-1.5 Bnanets HaBBIKAMU
JIEJIOBOT'0 B3aMMOJICHCTBUS C
CEPBUCHOM CITy)k00H 1
OIICHUBATh WX PEKOMEH/IALINH C
Y4€TOM IKCIIEPUMEHTAIbHON
pabOThI TEXHOIOTHYECKOTO
oTJIeJIa IPEANPUATHS

OIIK 4. Cnocoben
IIPOBOIMTH
HU3MEPEHUS U
HaOJIIOIeHN,
o0OpabaTbIBaTh 1
IIPEJICTABIISTh
IKCIIEPUMEHTAIbLHBIC
JTAHHBIE

OIIK-4.1 3HaTh TEXHOJIOTHUIO
COIIOCTABJICHUS MTPOBEICHUS
THUTIOBBIX 3KCTIICPUMEHTOB Ha
CTaH/IapTHOM O00OpYIOBAaHUU B
naboparopuu U Ha
POU3BO/JICTBE,

OIIK-4.2 Ymetb 00pabaTbiBaTh
pe3yNIbTaThl HAYYHO-
HCCIIEI0OBATEIbCKOM
NEeSITeIbHOCTH, UCIOB3YS
CTaHJapTHOE 000PYyI0BaHUE,
npuOOpbl U MaTEePHUATIBL,
OIIK-4.3 Bnagetb TEXHUKOM
JKCIIEPUMEHTUPOBAHHUSI C
WCIOJIb30BaHUEM TIaKETOB
nporpamm

Ompoc, TecT,
peleHue 3a1ad,
OTYET 110
nabopaTopHOH
pabote

Paznen 5.
KBanroBag ontuka

OIIK-1.

Crocoben  pemiath
3a7a4M, OTHOCSIIAECS
K MpodheCcCHOHATLHOU
JIESITENHHOCTH,
OPUMEHSIST  METOJIbI
MOJICTTUPOBAHUS,
MaTeMaTHYECKOro
aHam3a,
€CTeCTBEHHOHAYYHbBIC
U OOIIEeUH)KEHEPHBIE
3HAHUS

OIIK-1.1 3naTh
NPUHIUIINATbHBIE
0COOEHHOCTH MOJIEJIMPOBAHMUS
MaTeMaTUYECKUX, PU3NIECKUX
Y XUMHUYECKUX TTPOLIECCOB,
npeaHa3HauYeHHbIE [
KOHKPETHBIX TEXHOJIOTUYECKUX
MPOLIECCOB,

OIIK-1.2 YMeTh UCIIONL30BaTh
OCHOBHBIE 3aKOHBI JUCITATIINH
WH)XEHEPHO-MEXaHUIECKOTO
MOMYJIs,

OIIK-1.3 YMeTh HCITOIB30BaTh
OCHOBHEIC 3aKOHEI
€CTECTBEHHOHAYYHBIX
JTUCLUILINH, TIPaBUIa
TTOCTPOCHUS TEXHUYECKUX CXEM
U YepTexen

OIIK-1.4 BimageTs OCHOBHBIMH
METOAaMH, UCIOJIb3yeMbIMU
reoJIOTaMH, UHTEPIIPETAIIUN
JAHHBIX TeO(PU3UIECKIX
HCCIEOBAHNN, TEXHUKO-

Ompoc, TecT,
pelieHue 3aaa4
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KonTposmpyembie Koa n HaumeHoBanue
HNHaaukaTop 10CTHKEHUS
Ne | pazgesibl (Tembl) HAaUMeEHOBaHHUE OIEHOYHOT 0
KOMIIETeHIIUH
AUCHUILIUHBI KOMIIeTeHIIUH cpelacTBa
SKOHOMHUYECKOI'O aHaJIu3a,
HaBBIKAMH COCTaBJICHUS
paboYrx MPOEKTOB B COCTABE
TBOPYECKOI KOMAaH/IbI,
OIIK-1.5 Bnanerb HaBbIKaMu
JIEJIOBOTO B3aUMOJICHCTBUS C
CEpBUCHOH CITY>KO0# 1
OLICHUBATh UX PEKOMEHJALIUHU C
Y4€TOM IKCIIEPUMEHTAIIBHON
PpaboThl TEXHOJIOTHYECKOTO
OTJIeJIa IPEANPUATUS
OIIK 4. Cnocoben OIIK-4.1 3HaTh TEXHOJIOTHUIO Ompoc, TecT,
MIPOBOJIUTH COTIOCTABJICHUSI IPOBEICHUS perieHue 3aaau
U3MEpEHUS U TUIIOBBIX KCIIEPUMEHTOB Ha
HaOIIOICHU S, CTaHIapTHOM 000PY/I0BaHUH B
o0pabaTbIBaTh U 1a00paTOpUH U Ha
MIPEACTABISITh POU3BOJICTBE,
skcriepumenTtanbibie | OITK-4.2 YMmers 06pabatbiBaTh
JTAHHBIE pe3yabTaThl HAYYHO-
UCCIIEIOBATENHCKOMN
NEeSATEeIbHOCTH, UCTIONb3YS
CTaHJIapTHOE 000pYyI0BaHUE,
npuOOpbl U MaTEPUATIBL,
OIIK-4.3 BimageTb TEXHUKOH
AKCTIEPUMEHTHPOBAHUS C
MCIOJIb30BAaHUEM TAKETOB
porpamMm
6. | Pazmen 6. OIIK-1. OIIK-1.1 3naTh Ompoc, TecT,
MonexyinspHas Cnocoben pemaTh | IPUHLIUIIAAIBHBIE peuieHue 3a1ad,
¢busnka u 3aJ]a4M, OTHOCSIIUECS | OCOOCHHOCTH MOJICIUPOBAHUS | OTUET MO
TepMOJAVHAMUKA K NMpoQecCHOHANbHON | MaTEMaTUYECKUX, PU3NYECKUX | JabopaTopHOI
JIeATEIBbHOCTH, Y XUMUYECKHUX MPOLECCOB, pabote
MPUMEHSAST  METOJIbI | IpeAHa3HAYCHHBIC JIJIS
MOJICJIUPOBAHUS, KOHKPETHBIX TEXHOJIOTHYECKUX
MaTeMaTU4eCKOro MPOIIECCOB,
aHaju3a, OIIK-1.2 YMeTh UCIONIB30BaTh
€CTECTBEHHOHAYYHbBIE | OCHOBHBIC 3aKOHBI TUCIIUATIIINH

)41 O6H_ICI/IH)KCHCpHBIe
3HaHUA

WHXEHEPHO-MEXaHUIECKOTO
MOJTYJIS,

OIIK-1.3 YMeTh UCITONB30BaTh
OCHOBHEIE 3aKOHEI
€CTECTBEHHOHAYYHBIX
JTUCIUILINH, paBuiia
MOCTPOEHUS TEXHUYECKUX CXEM
U yepTexen

OIIK-1.4 Bianets OCHOBHBIMH
METOJaMH, UCTI0JIb3yeMbIMU
reoJjoraMu, UHTepPIpeTauu
JTAHHBIX Te0(PU3NICCKIX

26




KonTtposanpyembie
pa3nebl (TeMbl)
AUCHUILIUHBI

Koa n
HaNMeHOBaHHEe
KOMIIETeHIINH

HNHaaukaTop 10CTHKEHUS
KOMIIeTEHIINHA

HaumeHnoBanue
OIIEHOYHOI'0
cpeacTBa

HUCCIIEAOBAHUM, TEXHUKO-
SKOHOMHYECKOT'0 aHaJIn3a,
HaBBIKAMH COCTaBJICHUS
pabourx MPOEKTOB B COCTABE
TBOPYECKON KOMaH/IbI,
OIIK-1.5 Bnanets HaBBIKAMU
JIEJIOBOTO B3aMMO/ICHCTBUS C
CEPBUCHOM CITy>k00H 1
OIICHUBATh WX PEKOMEH/IALINH C
Y4€TOM IKCIIEPUMEHTAIbHON
paboThI TEXHOIOTHYECKOTO
oTJIeJIa IPEANPUSATHS

OIIK 4. Cniocoben
IIPOBOIMTH
HU3MEPEHUS U
HaOJIIOIeHN,
oOpabaTbIBaTh 1
IIPEJICTABIISTh
IKCIIEPUMEHTAIbHBIC
JTAHHBIE

OIIK-4.1 3HaTh TEXHOJIOTHIO
COTIOCTABJICHUS MTPOBEICHUS
THUTIOBBIX 3KCTIICPUMEHTOB Ha
CTaH/IapTHOM O00OpYIOBAaHUU B
naboparopuu U Ha
POU3BO/JICTBE,

OIIK-4.2 Ymetb 00pabaTbiBaTh
pe3yNIbTaThl HAYYHO-
HCCIIEI0OBATEIbCKOM
NEeSITeIbHOCTH, UCIOJB3YS
CTaHJapTHOE 000PYyI0BaHUE,
npuOOpbl U MaTEPUATIBL,
OIIK-4.3 Bnaneth TEXHUKOM
IKCIIEPUMEHTUPOBAHHUSI C
WCIOJIb30BaHUEM TIaKETOB
nporpamm

Ompoc, TecT,
peleHue 3aaad,
OTYET 110
nabopaTopHOH
pabote

Pa3znen 7. Puzuka
aTOMOB M MOJIEKYI

OIIK-1.

Crocoben  pemiath
3a7a4M, OTHOCSIIIAECS
K NpoheCcCHOHATLHON
JIESITENHHOCTH,
OPUMEHSIST  METOJIbI
MOJICTTUPOBAHUS,
MaTeMaTHYECKOro
aHan3a,
€CTECTBEHHOHAYYHbBIC
U OOIIEeUH)KEHEPHBIE
3HAHUS

OIIK-1.1 3naTh
NPUHIUIINATbHBIE
0COOEHHOCTH MOJIEJIMPOBAHMUS
MaTeMaTUYECKUX, PU3NIECKUX
1 XUMHUYECKUX TTPOIIECCOB,
npeaHa3HaYeHHbIE IS
KOHKPETHBIX TEXHOJOTUYECKUX
MPOILIECCOB,

OIIK-1.2 YMeTh HCITOIB30BaTh
OCHOBHEIC 3aKOHBI JUCITUILINH
WH)XEHEPHO-MEXaHUIECKOTO
MOZYJIs,

OIIK-1.3 YMeTh uCIIonn30BaTh
OCHOBHEIC 3aKOHEI
€CTECTBCHHOHAYYHBIX
JTUCLUILINH, TIPaBUIa
TTOCTPOCHUS TEXHUYECKUX CXEM
U YepTexen

OIIK-1.4 Binagets OCHOBHBIMHA
METOAaMH, UCIOJIb3yeMbIMU
Te0JIOTaMH, HHTEPIIPETAIINN

Ompoc, TecT,
pelieHue 3aaa4
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KonTtposanpyembie
pa3nebl (TeMbl)
AUCHUILIUHBI

Koa n
HaNMeHOBaHHEe
KOMIIETeHIINH

HNHaaukaTop 10CTHKEHUS
KOMIIeTEHIINHA

HaumeHnoBanue
OIIEHOYHOI'0
cpeacTBa

JAHHBIX Te0(PU3MUECKUX
UCCIIEI0BaHUH, TEXHUKO-
HKOHOMHYECKOTO aHAIIN3a,
HaBBIKAMU COCTABIICHUSI
paboYrx MPOEKTOB B COCTABE
TBOPYECKOI KOMaH/IbI,
OIIK-1.5 Bnaners HaBbIKaMu
JIeJI0BOT0 B3aUMOJIEHCTBUS C
CEpBUCHOM CITYKOO0H 1
OLIEHUBATh UX PEKOMEHALIH C
Y4€TOM IKCIIEPUMEHTAIBHON
paboThI TEXHOJIIOTUYECKOTO
OTJIeNa PEANPHUSITUS

OIIK 4. Cnocoben
MIPOBOJIUTH
U3MEPCHUS U
HaOII0ICHUS,
o0OpabaTbIBaTh U
MIPEICTABIISITH
IKCIICPUMCHTAIIbHBIC
JAaHHBIC

OIIK-4.1 3HaTh TEXHOJIOTHUIO
COTIOCTABJICHUSI IPOBEICHUS
TUTIOBBIX KCIIEPUMEHTOB Ha
CTaH/IapTHOM 00OpYy/I0BaHUU B
naboparopuu U Ha
POU3BOJICTBE,

OIIK-4.2 Ymetb 00pabaTbiBaTh
pe3yabTaThl HAYYHO-
UCCIIeIOBATENHCKOMN
NEeSATEeIbHOCTH, UCTIONb3YS
CTaHJIapTHOE 000pyI0BaHUE,
puOOpPHI U MaTepHaIbI,
OIIK-4.3 Bnanetb TEXHUKOU
AKCTIEPUMEHTHPOBAHUS C
MCIOJIb30BAaHUEM ITAKETOB
porpamMm

Ompoc, TecT,
perieHue 3aaau

Pazgen 8. dusuka
aTOMHOTO SiApa 1
3J€MEHTAPHBIX
YaCTHI]

OIIK-1.

Cnocoben  pemiaTh
3aJjauu, OTHOCALINECS
K mpodeccruoHambHOM
NeSITebHOCTH,
MMPpUMCHAA METOAbI
MO/JICJIUPOBAHMUS,
MaTEMATUYCCKOT'O
aHanu3a,
CCTCCTBCHHOHAYYHBIC
U OOIIEHH)KEHEpHBIE
3HAHUA

OIIK-1.1 3HaTh
MPUHIAITHATHHBIC
0COOCHHOCTH MOJIEIUPOBAHHUS
MaTeMaTU4eCKuX, PU3NUECKUX
Y XUMHYECKHUX MPOLECCOB,
NpeaHa3HauYeHHbIE IS
KOHKPETHBIX TEXHOJIOTHYECKUX
MPOIIECCOB,

OIIK-1.2 YMeTh UCIIONIB30BaTh
OCHOBHBIE 3aKOHBI JUCIUTLIHH
WH>XEHEPHO-MEXaHUUYECKOTO
MOJTYJIS,

OIIK-1.3 YMeTh UCIIONB30BaTh
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbBIX
JTUCITUTIINH, TIPaBUIa
MOCTPOEHUS TEXHUYECKUX CXEM
U yepTexen

OIIK-1.4 Bianets OCHOBHBIMH
METOJaMH, UCTI0JIb3yeMbIMU

Ompoc, TecT,
pelreHue 3aaa4q
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KonTposmpyembie Koa n HaumeHoBanue

HNHaaukaTop 10CTHKEHUS

Ne | pazgesibl (Tembl) HAaUMeEHOBaHHUE OIEHOYHOT 0
KOMIIEeTEHI[UH

JM CITATLINHbI KOMIIeTeHIMHU cpeiacTBa

reoJIoraMH, UHTEPIIPETAlluU
JAHHBIX Te0(U3NICCKUX
HCCIIEOBAHUM, TEXHUKO-
SKOHOMHMYECKOI'0 aHaJIN3a,
HaBBIKAMM COCTaBJICHHS
pabounx MPOEKTOB B COCTABE
TBOPYECKON KOMaH/IbI,
OIIK-1.5 Bnanets HaBBIKAMU
JIEJIOBOT'0 B3aMMOJICHCTBUS C
CEPBUCHOM CITy)k00H 1
OIICHUBATh WX PEKOMEH/IALNH C
Y4ETOM IKCIEPUMEHTAIBHOMN
paboOTHl TEXHOJIOTUYECKOTO
OT/eJa MPEeANPUATUS

OIIK 4. Criocoben OI1IK-4.1 35aTh TEXHOIOTHIO Ompoc, TecT,
HPOBOJIUTH COIIOCTABJICHUS IIPOBEICHUS peleHue 3aaay
U3MEPEHUs U THUIIOBBIX KCIIEPIMEHTOB Ha
HaOroAeHu, CTaHJapTHOM O00OPYJOBaHUU B
o0OpabatbIBaTh U naboparopuu U Ha
IPEJCTaBIATh IPOM3BOJICTBE,
skcniepumenTanbable | OIIK-4.2 Ymers 00pabaTbiBaTh
JTaHHbIE pe3ysbTaThl HAYYHO-
HCCIIEI0BATENIbCKOU

JeSITeIIbHOCTH, UCIIOJIB3YS
CTaHJapTHOE 000pYyI0BaHUE,
npuOOpbI U MaTEPUATIBL,
OIIK-4.3 Bnaneth TEXHUKOM
IKCIIEPUMEHTUPOBAHHUSI C
WCIOJIb30BaHUEM TIaKETOB
nporpamm

Jdranbl (popMUpoOBaHUS KoMmIeTeHHuil B npouecce ocsoenusi OINOII npsamo
CBA3aHbl C MECTOM /JHMCLUMIUIMH B o0Opa3oBaTenbHOM mporpamme. Kaxaprii stan
(bopMHUpPOBaHUS KOMIIETEHIIUH, XapAKTEPUIYETCSI ONPEIEICHHBIMA 3HAHUAMU, YMEHUSIMU
Y HaBbIKaMU U (MJIM) ONBITOM IPO(ECCHOHATIBHOM AESTENbHOCTH, KOTOPBIE OLIEHUBAIOTCS
B IPOLECCE TEKYIIEr0 KOHTPOJI YCIEBAEMOCTH, IPOMEXKYTOYHOM aTTECTaluu I10
JUCHUIUIAHE (MPAaKTUKE) U B MPOLIECCE UTOTOBOM aTTECTAIIMH.

Jucuunnnza «Pu3nkay SBIIETCS HadalbHBIM 3TAllOM KOMIUIEKCA IMCLHUILUINH, B
X0/J1e U3YYCHHSI KOTOPBIX y cTyAeHTOB hopmupytorcs komnerermuu OITK-1 u OITK-4.

3aBepuiaetcs paboTa 1o GOpMUPOBAHUIO Y CTYJCHTOB YKa3aHHBIX KOMIIETEHIIUI B
XOJIe M3YYEHHS NHUCLUMIUIMH TEOPETUYECKAasl MEXaHWKa, COIPOTHUBIICHHE MaTE€pHAIOB,
METpPOJIOTHSI, CTaHAApTU3alUsl M cepTU(dUKAIUS, DJIEKTPOTEXHHKA M BJIEKTPOHMKA,
TEIJIOTEXHUKA, yueOHas MpakThKa (03HAKOMUTENbHAs MTPAKTHUKA).

HUtoroBas ouenka cdopmupoBanHocTr komnereHiui OIIK-1 u  OIIK-4
onpenensieTcss B nepuol ['ocy1apcTBEHHON UTOTOBOW aTTECTAIMK: MOATOTOBKA K C1aye
M cJada TOCYAapCTBEHHOro »SK3aMeHa; ['ocyJapCTBEHHON MTOrOBOWM aTTeCTallUu:
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BBIIIOJTHEHHWE, TMOJATOTOBKA K MPONIEAype 3allluThl M  3alIUTa  BBITYCKHOM
KBaIM(UKAIIMOHHON PabOThI

B npouecce uM3yyeHus QMCHUILIMHBI, KOMIIETEHIUN Takxke GopMupyrrces
MO0J3TAIHO.

OcHoBubiMM dTamtamu  ¢opmupoBanus OIIK-1 u OIIK-4 npu wuzyueHuu
muctuuuinabl - B1.JI(M).b.13  «®u3uka» SBISETCS MOCIEI0BATEIbHOE H3YYCHHE
coJiepKaTeNIbHO CBA3AHHBIX MEXIY COOOM TeMm ydeOHbIX 3aHsATUH. M3ydeHue Kaxion
TeMbl TMpEINoJjaracT OBJaJACHUE CTYIAECHTAMH HEOOXOJUMBIMU JIECKPUIITOPAMU
(coctaBnsromuMu)  KommeTeHIMH. Jlms  omeHku  ypoBHS  COPMHPOBAHHOCTH
KOMIETEHIIUM B MpOLECCe HU3YUYEHHs] JUCHUILUIUHBI TMPEIYyCMOTPEHO MPOBEICHUE
TEKYIIEro KOHTPOJISI YCIIEBA€MOCTU IO paszfenaM JUCHUIUIMHBI U TPOMEXKYTOUHOMN
aTTeCTallMU MO JUCIUIUIMHE — 3a4€Ta B IEPBOM CEMECTPE U IK3aMEHa — BO BTOPOM.

6.2. KonmponbHble 3a0anusn u mamepuaivl, Heo0Xooumsle 011 OUeHKU 3HAHUTL,
VMEHUIl U HABBIKOE u (u1u) onvima O0eAmeabHOCHMU, XaAPAKMEPUIYIOUWUX IMansl

¢opmuposanua Komnemenyuil 8 npoyecce 0C60EHU 00PA306AMETbHOU NPOZPAMMbBL

6.2.1. Konmponavuvle sonpocsl no memam (pazoenam) 0jisi ONPoca Ha 3aHAMUSX

HaumenoBaHune TeM

Bompocsel
(pa3/1eioB) THCHHILINHBI p

Pasnen 1. Knaccuueckast | 1. OcHOBHble ypaBHEHHsS KHHeMaTuku. lloHsATUsS mnepemelieHus,
MEXaHUKa CKOPOCTH, YCKOPEHHUSI.

2. Kunemartuka BpamaTeabHOTO IBUKCHUSI.

3. luHaMuKa BpalaTeabHOTO ABUKEHUS.

4. MomeHT cunbl. PaboTa Bo BpamareabHOM JBUKEHHUH.

5. Ilpumepsl omnpezneneHUs MOMEHTa HMHEPLUUU Tela JUHAMHYECKHM
MeToJIoM. MomeHT umiynbca. KuHeTnueckass 3HEprusi Bpallaroerocs
Tena. OCHOBHOE ypaBHEHHE IVWHAMHUKH BpALIATEIBHOTO JIBHIKEHUS.
3aKOH COXpaHEHMs] MOMEHTa UMITYJIbCa

6. MexaHuka  KHIKOCTEH. 3akoH  Apxumena. YpaBHeHue
HEpa3pbIBHOCTU. YpaBHeHUEe bepHymn.

Paznen 2. OnextpudectBo | 1. OCHOBHBIE OHATHUS U 3aKOHBI AIEKTPOCTATUKH.

Y MarHeTu3m 2. Dnektpuueckoe nosie. HanpseHHOCTh U TOTEHIUAIT AIEKTPUYECKOTO
OJIS.

3. IlocTosiHHBIHN neKTpudecKuii ToK. [locmenoBaTensHOE U TApaIEIBHO
COEZIMHEHHUE MPOBOAHUKOB. 3akoHbl Kupxroda.

4. O606mennbIi 3aKk0H OMa. MOITHOCTH B 1IEMU IEPEMEHHOTO TOKaA.

5. MaruutHoe nose. 3akoH bruo-Casapa-Jlamaca.

6. Cmta Ammnepa. Cuna Jlopenta.

7. NHaykTMBHOCTh KOHTypa. CaMoMHIyKuMs. B3auMHas WHIyKIHSL.
Tpanchopmaropbl. DHEPrUss MArHUTHOTO TTOJIS.

8. MaruuTHbI€ CBOICTBA BELIECTBA.

Paznen 3. Konebanus u | 1 Konebanus. CBoOOgHBIE, TapMOHUYECKHE KOJIEOaHMSI.

BOJIHBI 2. CMmelieHue, CKOpOCTh, YCKOpEHHE, TepHo, (aza koaedbaHuil, yactora.
3. 3aryxatomue konebanus. [lepros 3aryxaronmx Kojie0aHu.

4. BeinyxeHHble KojeOanus. Pe3oHanc.

5. lpyxuHHBIN, PU3NYECKUI, MATEMAaTHYECKUI MaTHUKH.
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HaunMeHoBaHHe TeM
(pa3aesioB) THCHUTIIMHBI

Bonpocsl

6.

Yupyrue BosnHbl. BoinHoBble nporiecchl. [IpogonbHble U monepedHble

BOJIHBL. YpaBHEHHE IJIOCKOW BONHBL. [loHsTHsA: (haza BONHBL, (HPOHT
BOJIHBI, JUIMHA BOJIHBL. [I0TOK 3HEprun BoH

7.
8.

DJIEeKTPOMAarHUTHBIE KOJICOAHUSI.
DneKkTpoMarHuTHbIe BOJIHBL. [1Ikana 3€KTpOMarHUTHBIX BOJIH.

Pazgen 4. Onrruka

1.
2.

3aKOHbBI TEOMETPUYECKON ONTUKU. JIMH3BI.
Cdepuueckue 3epkana. [Toctpoenue mzoOpaxeHus B cheprUUecKUX

3epKajax.

. BorrnoBas ontuka.

. UaTepdepenmus crera.

. Mudpakuus cBeta.

. [lonspuzanus ceera.

. BzanmoieficTBre 2JIeKTpPOMarHUTHBIX BOJIH C BEIIECTBOM.

Paznen 5. KBanrosas
OIITHUKA

. TerumoBoe nsmyuenue. OCHOBHBIC 3aKOHBI.

. ®otoHEl. [laBaeHue cBeTA.

. @otorddexr. YpaBaenue DitHmrerina 11t potorddexra.
. O dext KomnroHa.

Pazgen 6. MonekynsipHas
¢bu3nKa ¥ TepMOIMHAMHKA

. MonekynsipHO-KUHETUYECKask TEOPUSI.

. YpaBHEHMSI COCTOSHUS NICAIBHOTO Ta3a.

. [lepoe HayasI0 TEPMOAMHAMHUKH.

. BHyTpeHHss 5HEprus U TEII0OEMKOCTh UACAIBHOrO rasa.
. Bropoe Hauano TepMOUHAMUKH.

. PeanbHble ra3bl.

Paznen 7. ®duszuka atoMoB
U MOJIEKYII

. Monenn atoma ToMmcoHa.
. SlnepHas Mojenp aToMma.
. [locrynars! bopa.

Paznen 8. duzuka
aTOMHOTO spa u
3JIEMEHTapHbBIX YACTHUII

N B WD =LWND~=ONONRAWND =R WNDERERIONO R W

. CocTaB 1 XapakTepucTUKa aTOMHOTO si]Ipa.

. Monenu aToMHOrO siapa.

. SInepHsbie cumel. SnepHble peakuu.

. Buab1 B3auMOEHCTBUI U KJIACChI JIEMEHTAPHBIX YACTHII.
. MeTonbl perucTpanuyy dJI€MEHTaPHbIX YaCTHII.

IIkaja oneHMBaHUs OTBETOB HA BONPOCHI

MIxana oueHUBaAHUSA

Kpurepun onenuBanus

OO6yuaromuiicsi TIIyOOKO U COAEPKATEIHHO PACKPHIBAET OTBET Ha
KaKbIl TEOPETUYECKHIT BOMPOC, HE TOMYCTUB OMHO0K. OTBET HOCUT
pPa3BEpHYTHI W HCUEPIBIBAIONIUN XapaKTep, MOXXET O0O0OCHOBATH

«OTIUYHO»
CBOM CYXKIEHUS, NPUMEHUTh 3HAHUS HA IMPAKTHUKE, NPUBECTU
HEoOXOIMMBbIE TIpPUMEpPhl HE TOJNBKO MO Y4YeOHHKY, HO H
CaMOCTOSITEJIbHO COCTABJICHHBIE.
OOyuaromuiicsi B II€JIOM PACKPBIBAET TEOPETHUYECKHUE BOIPOCHI,
«Xopouio» OJTHAKO OTBET XOTs OBl HAa OJMH U3 HUX HE HOCHUT Pa3BEPHYTOrO M

MCYEPIBIBAIOIIETO XapaKTepa.

«y,HOBJ'IeTBOPI/ITeJ'IBHO»

OOyuaromuiicss B IIeIOM PACKPBIBaE€T TEOPETHUECKUE BOMPOCHI U
JOTyCKaeT psAd  HETOYHocTeH, (¢parMEeHTapHO  pacKpbIBaeT
COJIEpP/)KAaHUE TEOPETHUECKUX BOINPOCOB WM MX PacKpbIBaeT
COJIEPKATENBHO, HO JJONyCKasl 3HAYMTEIbHbIE HETOYHOCTH.

«HCYILOBJ'ICTBOpI/ITeHBHO»

OOyuaromuiicss He 3HaeT OTBETOB Ha MOCTaBJIEHHbIE TEOPETUYECKHE
BOIPOCHI.
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6.2.2 Temwt 01151 0ox10006

HanmMmeHnoBaHue TeM
(pa3ae/ioB) IMCUMILTHHBI

TeMBI IJ151 JOKJIA10B

Pa3zgen 1. Knaccuueckas
MeEXaHHKa

1.
2.
3.
4.
3.

KunemaTuka Touku. Monenu B MEXaHHKe.
3aKOH BCEMUPHOTO TATOTEHUS.
JHedhopmanuu TBEpIOro Tena.

DJeMEeHTBI TEOPUU OTHOCUTEIBHOCTH.
3aKOH B3aMMOCBSI3M MacChl U SHEPIUU.

Pa3znen 2. DnexrpuuectBo
Y MarHeTH3M

1.
2.

Ornucanue CBOMCTB BEKTOPHBIX MOJIEH.

Turner JUDJICKTPUKOB W HX IOJIApU3alusd. HOHﬂpI/ISOBaHHOCTB.

HaHpﬂ)KeHHOCTB IOJIsA B JUDJICKTPUKE.

. [IpoBOTHHMKY B 3JIEKTPUIECKOM TI0JIS
. MaraurtHele CBOMCTBA BEIIIECTBA.

. Bupl MarHeTHKOB.

. Toku @yxo.

. DIEKTPUUECKUN TOK B JKUIKOCTSIX.

. DJIEKTPUYECKUM TOK B ra3ax.

Pasnen 3. Komnebanus u
BOJIHEI

. Du3NYECKU MasITHHK.

. Yrpyrue BOJHbI, OCHOBHBIE ITOHATHS

. 3BYKOBBIE€ BOJIHBI.

. DKCIIEpUMEHTAILHBIE UCCIICIOBAHUS AJICKTPOMArHUTHBIX BOJIH.
. [IIkaya 351eKTpOMarHuTHHIX BOJIH.

Pazgen 4. Omrruka

. Untepdpepomerp MaiikenbcoHa.
. AudpakionHas pemerka.

. F'onorpadwus.

. llonspuzauus ceera

. [Tornomenue ceera.

. PaccenBanue cBera.

. JlromuHecieHuus.

Paznen 5. KBanrosas
OITHKA

. 3akon Credana-bonbimana
. 3akonbsl BuHa

. CTostune BOJIHEI.

. ®opmyna I1nanka.

. OneiT bote. ®oToHEI.

Pasnen 6. MonekynspHas
¢u3MKa U TepMOIUHAMHKA

A LN, OUNRARLD~,ID0R LD, WD OIS0 RAW

. Pactipenenenune Makcsemna-bonsumana.
. TepMOaMHAMUYECKHIT METO, TEPMOIMHAMUYECKHNE CUCTEMBI.
. DHTPOIHUS CUCTEMBI.

Cuibl n IIOTCHIIMaJIbHAsA SHEPTUA MECKMOJICKYIISIPHOTO

B3aUMOJEHUCTBUSI.

5.

VpaBHenne u wuzorepMbl Ban-/lep-Bansca. BHyTpenHss sHeprus

PCAJIBLHOIO rasa.

6.
. CpoiicTBa xuaKocTeil. [loBepXHOCTHOE HATSIKEHUE.
. Kpucrannuyeckue n amopdHsie Tema.

®a3za u (aszosble nepexoipl. Pa3zoBbie AuarpamMmbl. TpoifHast Touka.

Pazgen 7. ®usnka aToMOB
Y MOJIEKYJT

DN B W =00

. MarHuTHBII MOMEHT aToMma.
. Db dexT 3eemana

. [IpuHnun [Taynu.

. PEHTTeHOBCKHME CIIEKTPHI.

. Jlazepsl.
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Paznen 8. dusuka | 1. PaanoakTuBHOCTE
aTOMHOTO sapa u | 2. TepMosinepHbie peaku
3JIEMEHTAPHBIX YaCTHUII 3. ATOMHBIE JIEKTPOCTAHIIUH.
4. KocMuueckue Jiyuu.

5. Heititpuno.

6. KBapku.

7. Benukoe o0beIHEHHE.

[Ixkajga oneHuBaHuA

[Ikasa oneHNBAHUA Kpurepun oueHuBanusi

OOyuatomuiics rIyOOKO M COJIEP)KATEIbHO pPACKPBIBAET TEMY
«OTINYHO» JIOKJIafa, He aomycTuB omMOoK. OTBET HOCUT pa3BEpHYTBIH U
MCUYEPIIBIBAIOIIMN XapaKTeD.

OOyyaromuiicst B 11eJIOM pacKpbIBaeT TeMY JOKJIaa, OJHAKO OTBET
«Xopomio» XOTs1 OBl HA OJIMH U3 HUX HE HOCUT Pa3BEPHYTOr0 U MCUEPIBIBAIOIIETO
Xapakrtepa.

OOyyaronuiicst B 1IeIOM PacKpbhIBaeT TeMy JOKJIa/a U JOMYyCKaeT
PN HETOYHOCTEH, (parMEeHTapHO  PACKPHIBAET  COJACpPKAHUE
TEOPETHYECKUX BOIPOCOB WJIM HMX PACKPBIBACT COJAEPIKATEIHHO, HO
JIOTTyCKasi 3HAUUTEITbHBIE HETOUHOCTH.

«y,[[OBJ'IeTBOpI/ITeJ'IBHO»

«HeynoBneTBOpUTENBLHO OO0yyaronuiics He BiajieeT BEIOpaHHON TeMO

6.2.3. Ilpumepul 3a0ay 015 peuieHus Ha NPAKMUYECKUX 3AHAMUSX

1. JIBa TOUEUHBIX 3aps/ia, HAXOSCh B Maciie Ha pacCTOSHUM I'l pyr OT Ipyra, B3aMMOAEHCTBYIOT
¢ HeKoTopoi cuioil. Ha kakoM paccTosiHUM 2, HYKHO TIOMECTUTh 3TH 3apsbl, YTOOBI MOITYYUTH TY
xKe cuily BzaumojeiictBua? CrporpaMMupoBaTh IpaHK 3aBHCHUMOCTH cuibl F B3anmoneicTBus
MEXJ1y TOUEUHBIMH 3apsiJaMU OT PACCTOSIHUS I

2. JIBa TOUEUHBIX 3apsa, HAXOCh B Maclle Ha pacCTOSHUU 'l Apyr OT Apyra, B3aUMOIEHCTBYIOT
¢ HeKoTopoi cuioil. Ha kakoM paccTosiHUM 2, HYKHO TIOMECTUTh 3TH 3apsbl, YTOOBI MOITYYUTH TY
ke cuily BzaumojeiictBua? CrporpaMMupoBaTh IpaHK 3aBHCHUMOCTH cuibl F B3ammoneicTBus
MEXJ1y TOYEUHBIMH 3apsiIlaMU OT PACCTOSIHUS I

3. CroporpammupoBath  rpaduku  3aBucuMocTH  3Hepruu  Wai  3JIeKTpOCTaTUYECKOTro
B3aMMOJEHCTBHS JBYX TOYEUHBIX 3apsA0B OT paccTOSIHUA Mexay HuMu 2 <1 < 10 cM . 3apsansl
BBOJIATCS C KJIaBHATyphl. ['paduku mocTpouTh AJ1s1 OTHOUMEHHBIX 3aps0B U pa3HOMMEHHBIX 3apsI0B.

4. JIBa 1mapuka 0JIMHAKOBBIX paJnyca 1 Macchl (BOJUTCS C KJIaBUATYphl) MOJBEUICHbI HA HUTIX
0JIMHaKOBOM AnMHbI | = 20 ¢M Tak, 4TO X OBEPXHOCTH conpukacatorcs. [Tocne coobienns mapukam
3apsana q0 (BBoaurces ¢ knmaBuaTypsl B MKKIT) OTTOJIKHYJIHCH IPYT OT Apyra ¥ pa3oluIuCh Ha yroi 2d.
CnporpaMmMupoBaTh OTKJIOHEHHE 3apSI0B.

S. Haiiti miioTHOCT p MaTepuaia MapUKoOB 3a/1a4M, €CJIH U3BECTHO, UTO MPU MOTPYKEHUH dTUX
IIAPUKOB B KEPOCHH YIOJ PacXOXKIACHWs HUTEH cTayl paBHbIM 20K = 54°. CnporpaMMupoBarhb
OTKJIOHEHUE 3aps/I0B.

6. JIBa 3apspKEHHBIX IIapUKa OJIMHAKOBBIX pajilyca U Macchl MOJBEUICHB HA HUTSX OJJUHAKOBOM
JUIMHBI U OIIYIIEHbl B JKUAKUN IUIEKTPUK, IUNIOTHOCTH KOTOPOI'O PaBHA P U AMDJIEKTPUUECKAs
poHUIaeMOoCTh paBHa €. KakoBa momkHa ObITh MIIOTHOCTH PO MaTepualia ApUKOB, YTOOBI YIJIbI
pacxoXaeHuss HUTEH B BO3AyXe M B JUAJIEKTpUKE ObUIM onuHaKoBbIMH? CrporpaMMHpOBaTh
OTKJIOHEHUE 3aps/I0B.

7. JlaeTcst BepTHKaJIbHAS 3apsDKeHHass OeCKOHEeYHas! MJI0CKOCTh ¢ MOBEPXHOCTHOM MIIOTHOCTBIO
3apsga 6 =40 MxKn/M2 1 ogHOMMEHHO 3apsKeHHBIN mapuK ¢ Macco m = 1 r u 3apsiiom q = 1 HKu.
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Kaxkoit yrom o ¢ 1iockocThio 00pazyeT HUTh, Ha KOTOpOW BHUCHT mapuk? CrporpamMMHpOBaTh
OTKJIOHEHHE 3apsijia.

8. CMmopenupoBaTh Ha OJHOM TrpaduKe KpHUBbIE 3aBHUCHUMOCTH  HampsbkeHHocTH E
AIIEKTPUYECKOTO TOJSI OT PacCTOAHUSA I B MHTEepBayie 1 < r < 5 cM uepe3 Kaxablii 1 cM, eciu mosne
o0OpasoBaHo: a) ToueuHbIM 3apsgaoM q = 33,3 uKi; 6) 6eCKOHEUHO JJIMHHON 3apsHKeHHON HUTBIO C
JMHEWHOW TIOTHOCTHIO 3apsana T = 1,67 MkKn/m, B) 6eCKOHEYHO MPOTSHIKEHHOH IUIOCKOCTBIO C
MMOBEPXHOCTHOM TUIOTHOCTBIO 3apsiaa 6 = 25 MxKi/m2.

9. Mennsrii map paguycom R = 0,5 cm nomerien B macio. [Inotnocts macna p = 0,8¢103 kr/m3.
Haiitu 3aps q mapa, eciii B OJHOPOAHOM JIEKTPUUECKOM I10JI€ IIap OKa3aJCs B3BEIICHHBIM B MacJe.
DNEKTpUYECKOe TOJie HAMpaBICHO BEPTHKAIBHO BBEpX M €ro HampshkeHHocTh E = 3,6 MB/m.
CmonenupoBarh ABMKEHUE IIapa Ha IUIABAHWE, BCIUIBIBAHUE U MOTPYKEHUE, B 3aBUCUMOCTH OT
paguycoM R, moTHOCTM Macna p 1 HanpsKeHHOCTH E.

10. Mennsrii map paguycom R = 0,5 cm momenien B macio. [ImotHocts macna p = 0,8°103 kr/m3.
Haiitu 3apsin q mapa, eciy B OAHOPOJHOM 3JIEKTPUUECKOM I10JI€ IIap OKa3ajcsl B3BEIICHHBIM B MacJIe.
DNeKTpUYecKoe TOJie HAMpaBlIeHO BEPTHKAIbHO BBEpX M ero HampsbkeHHocTs E = 3,6 MB/m.
CmonenupoBarh ABMIKEHUE IIapa Ha IUIaBaHHWE, BCIUIBIBAHUE W TOTPYXKEHUE, B 3aBUCUMOCTH OT
paauycoM R, muioTHOCTH Macna p 1 HampshkeHHOCTH E.

11. B miockoM ropu30HTAJIBHO PACIOJIOKEHHOM KOHJIEHCATOPE 3apsDKEHHas Kamellbka PTYTH
HAaXOJIUTCS B PABHOBECHHM IIPU HANPSKEHHOCTH 3jekTpudeckoro nossd E = 60 kB/M. 3apsn kamm q =
2,4-10-9 Kun. Haiitu paguyc R kamu. CmoenupoBaTh IBHKEHUE KalleJIbKU BHYTPU KOHIEHCATOPA,
B 3aBUCUMOCTH OT pajuycoM R u HampsbkeHHOCTH E (BBOJSTCS € KIaBHATYpPHI).

12. [apuk maccoit m = 40 Mr, UMEIONINI MOJOXKHUTENbHBIN 3apsan q = 1 K, aBuxercs co
ckopocThio v = 10 cM/c. Ha kakoe paccTosiHHE T MOXKET MPUOIU3UTHCS MAPUK K MMOJIOKUTEITbHOMY
toueunomy 3apsaay q0 = 1,33 uKn? CmonenupoBaTh ABUKEHHE.

13. o Kakoro paccTOSIHUS T MOTYT COJIM3UTHCS JIBa JIEKTPOHA, €CIIM OHU JBIKYTCS HaBCTPEdy
JPYT APYTY ¢ OTHOCHTENbHO# ckopocThio v0 = 108 M/c? CMonenupoBaTh ABUKEHHE.
14. J10o KaKoro paccTOsTHUA T MOT'YT COJIM3UTHCSA JBa JEKTPOHA, €CIIM OHU JBHKYTCS HABCTPEUYy

JIPYT APYTY C OTHOCHTENBHOH ckopocThio VO = 10° M/c? CMoaennpoBaTh JBHKEHHE.

15.  IIpoToH (smpo aTtomMa BOAOPOAA) ABMIKETCA CO cKopocThio V= 7,7-10% m/c. Ha kakoe
HalMEHBIIIEEe PACCTOSHUE I' MOXKET MPUOIU3UTHCA MPOTOH K SApY aToMma amoMuHus? 3apsa sapa
aToMa aJloMUHUSA q = Ze, T1ie Z — NOPsAJIKOBbIil HoMep aToMa B Tabnuiie MeHeneeBa u € — 3apsij
IIPOTOHA, PAaBHBIN 110 MOAYJIO 3apsny 2J1EKTpoHa. Maccy MpOTOHA CUMTATh PABHOM Macce aToMa
Bojoposa. IIpoToH u sAmpo aromMa QIIOMHHHUS CUMTATh TOYEYHBIMU 3apsaaMH. BrusHuem
3JIEKTPOHHOM 000J0YKH aTOMa allOMUHMS TpeHedpedb. CMOIeNUpoBaTh IBUKEHHUE.

16.  Ilpm GoMOapaMpOBKE HETOABHMIKHOTO SIpa HATPHUS O-4ACTUIEH CHJIa OTTAIKHUBAHHUS MEXKIY
HUMH gocturia 3HaueHus F = 140 H. Ha kakoe HanMeHbIIee paccTosHUE I TPUOIU3HIACH 0-4aCTHIIA
K aapy aroma Hatpusi? Kakyroo ckopocTs V umena a-yactuna? BiusHueM 3J1eKTpOHHOM 000JI0UKH
aToma HaTpus npeHebpeub. CMOJeTUpPOBaTh JBH)KEHHE.

17. Hap panguycom R =1 cm, umeromnii 3apsin q = 40 1K, nomenen B macio. [loctpouts rpaduk
3apucumoctd U = f (L) 171 Touek moJisi, pacroyioxKeHHBIX OT TTOBEPXHOCTH I1apa Ha pacCTOSIHUAX L,
paBHbIX 1,2,3,4 15 cMm.

18.  Ilmockuii KOHJIEHCATOP MOXKHO MPHUMEHHUTh B KAaueCTBE YYBCTBHTEIbHBIX MHUKPOBECOB. B
IUIOCKOM FOPU30HTAJIBHO PACIIOI0KEHHOM KOHJICHCATOPE, PACCTOSTHUE MEXKAY IUTACTUHAMU KOTOPOTO
d = 3,84 MM, HaxoMTCs 3apsDKeHHas yacTuia ¢ 3apsiom q = 1,44-10—9 K. s Toro yTo6s! yactuna
HaXOJMJIach B PaBHOBECUH, MEX/Y IUIACTUHAMHU KOHJIEHCATOpa HYKHO OBLIO MPHIIOKUTH Pa3HOCTh
noreHuuanos U = 40 B. Haiitu maccy m yactuiel. CMOJEINpPOBaTh JBUKEHHE.

19. B mnockoM ropu3oHTaIbHO PACHOI0KEHHOM KOHJCHCATOPE, PACCTOSIHAE MEX/y MJIaCTHHAMH
koToporo d = 1 cM, HaxoauTCsl 3apsbKeHHas Karenbka maccoil m = 5-10—11 r. B orcyrcrBue
JIEKTPUUYECKOrO IMOJIs KallesbKa BCIEACTBUE CONPOTHBIEHHUS BO3JyXa IMaJaeT ¢ HEKOTOPOH
MIOCTOSIHHOW CKOpOCThI0. EciM K IutacTiHaM KOHAEHCAaTopa MPHIIOKEHA pa3HOCTh noTeHuanos U =
600 B, To xanenbka najgaer BaBoe MeuieHHee. Halitu 3apsin q kanenbku. CMOJeIUpoBaTh TBUKEHHE.
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Mexy AByMs BEpTUKAJIbHBIMH IUIACTUHAMHU HA OJIMHAKOBOM PACcCTOSHUU OT HUX MaJlaeT MbUTUHKA.
BcenenctBue conpoTuBIIeHUs BO3/IyXa MBUIMHKA MAAAeT C IOCTOSTHHON cKkopocThio v1 =2 cm/c. Uepes
Kakoe Bpemsl t Mmociie MoJauy Ha IUIACTHUHBI pasHocTu noteHuanoB U = 3 kB nbumHKa 1oCTUTHET
onHoi 3 ractuH? Kakoe pacctosHue | Mo BepTHKaIM NMBUIMHKA MPOJETUT O TOMAJaHUs Ha
mactTuHy? Paccrosinue mexny miactunamu d = 2 ¢M, Macca nbutiHKE m = 2-10-9 1, ee 3apsia q =
6,5-10—17 Kn. CmozenupoBarh JBUKEHHE.

20. Mexay AByMs BEpTHKJIbHBIMU IUIACTUHAMHU HA OJIMHAKOBOM PACCTOSIHMM OT HUX MajaeT
npUIMHKa. Yepe3 kakoe Bpems t Mocie Mojayu Ha IUIacTUHBI pazHocTu norteHuuanoB U = 3 kB
IBUIMHKA TOCTUTHET oiHOW M3 muacTuH? Kakoe paccrosHue | mo BepTuKaiM NbUIMHKA MIPOJIETUT A0
nomnaganus Ha mactuny? PaccrosHue mexny miactuHamu d = 2 cm, Macca nbutiHKE m = 2-10-9 T,
ee 3apsg q = 6,5-10—17 Kin. CmonenupoBath ABUKEHHUE.

21. B mIocKOM TOPH30HTAIBLHO PACIIONOKEHHOM KOHICHCATOPE, PACCTOSTHUE MK TUTACTHHAMU
kotoporo d = 1 cM, HaXOAUTCS 3apsDKCHHAsS Karelbka Macia. B OTCYTCTBHE 3JIEKTPUYECKOrO OIS
KaresbKa MajgaeT ¢ MOCTOSHHOU ckopocThio Vi = 0,11 mMm/c. Ecnu Ha muiacTHHBI IOJAaTh Pa3HOCTh
noteHimaniop U= 150 B, TO0 Kxamenmbka mamaeT co ckopocThio V2 = 0,43 wmm/c. Halitu
pamuyc I Kanenbku U ee 3apsaj (. JuHamuueckas BA3KOCTh Bosgyxa 7 = 1,82-107 Ia-c; mIoTHOCTh
Macia GoIbIe IIIOTHOCTH Ia3a, B KOTOPOM MajaeT Kamenbka Ha Ap = 0,9-10% kr/m®. Cmozennposats
JIBIDKCHHUE.

22. Mexay OByMsl BEpTUKAIbHBIMHU [TACTHHAMM, HaXOMAIIMMKCS Ha pacctosHuu d = 1 cM apyr
OT Jpyra, Ha HUTHU BUCHUT 3apsDKEHHbIN Oy3uHOBBIM Imapuk maccod m= 0,1 r. Ilocine nomaum Ha
IUIaCTUHBI pa3HocTH noteHmanoB U = 1 kB HuTh ¢ mapukom otkinonunace Ha yroua o = 10°. Haiftu
3apsn  mapuka. CMOAenIupoBaTh OTKIOHEHHE.

23. MpbuibHBIA My3bIph € 3apsaoM q = 222 nKn HaxoauTcs B PaBHOBECHMHU B IOJIE IJIOCKOTO
TOPU30HTAJIBHO PACIIOJIOKEHHOTO KoHJeHcaropa. Haiitu pasHocts mnoreHuuanoB U  Mexny
IJIaCTHHAMU KOHJIEHcaTopa, eciu Macca my3eips m = 0,01 r u paccrossHue Mexay rmiactuHamu d = 5
cM. CMoJ1enupoBaTh IBUKEHUE.

24. DJIEKTPOH B OJHOPOJHOM dIEKTPUUYECKOM IoJie MoiydaeT yckopeHue a = 10'% m/c?. Haiitu
HANPSDKEHHOCTD E DJIEKTPUYECKOTO IOJIsI, CKOPOCTh V, KOTOPYIO TIOJYYUT IJICKTPOH 3a Bpems t = 1
MKC CBOETO JBWXKEHHS, pPabOTy A CHJ DIEKTPUYECKOro TOJsS 3a OSTO BpeMs M Pa3HOCTb
noteHnuanoB U, MpoiieHHy0 TpU 3TOM 3JIeKTpoHOM. HawanmbHas ckopocTh 3iiekTpona Vo = 0.
CMopaenupoBath JBUKECHHUE.

25. DNEeKTpPOH JETUT OT OJHOM IUIACTHMHBI IUIOCKOTO KOHJAEHcartopa 10 JApyroi. PasHocTb
noteHManoB Mexxay mactuHamu U = 3 kB; paccrosnue mexay niuactuHamu d = 5 M. Haiitu cuty
F, nelicTByronyro Ha 3JIEKTPOH, YCKOPEHHE a 3JIEKTPOHA, CKOPOCTB V, ¢ KOTOPOH 3JIEKTPOH IPUXOIUT
KO BTOPOH IUIACTHMHE, U IOBEPXHOCTHYI IUIOTHOCTh 3apsja ¢ Ha ulactuHax. CMonenmpoBarthb
JIBIJKCHHE.

26. DNEKTpOH C HEKOTOPOH HAYallbHOM CKOPOCTBIO Vo BJIETAET B IUIOCKHMH TOPU30HTAIBHO
PacCIIOIOKEHHBIN KOHACHCATOP MapaijIeibHO MJIACTHHAM Ha PaBHOM PACCTOSHUU OT HMX. Pa3HOCTH
MOTEHIIHAIOB MEXXY TtacTuHaMu KoHaeHcatopa U = 300 B; paccrosinue Mexay ruiactuHamu d = 2
cMm; mHa KoHjeHcaropal= 10 cm. KakoBa mgomkHa ObITh TpeaeibHas HadalabHas
CKOPOCTB Vo AJIEKTPOHA, YTOOBI DJIEKTPOH HE BBUIETEN M3 KOHJAEHcaTopa? PemmuTs 3Ty ke 3amady
JUTs1 a-dacTuiibl. CMOACIUPOBATH JBUKEHUE.

27.  DNeKTpOH C HEKOTOPOHW CKOPOCTHIO BIICTAET B IUIOCKUII TOPH3OHTAIBHO PAaCIIOIOKEHHBIN
KOHJEHCATOp MapajUIeJIbHO IUIACTUHAM HAa PaBHOM PAcCTOSHMM OT HMX. HampspkeHHOCTh mois B
konzgencarope E = 100 B/m; paccrosiuue mexay miactuHamu d = 4 cm. Yepes kakoe Bpems t rmociie
TOT'0, KaK 3JIEKTPOH BJIETEI B KOHIEHCATOP, OH MOMNAJET Ha OJHY U3 iacTuH? Ha kakoM paccTosiHuM
S OT Hayaja KOHJEHCAaTopa JJIEKTPOH IONaJeT Ha IIJIACTUHY, €CIM OH YCKOPEH pPAa3HOCTHIO
noreHuuanos U = 60 B? CMoaenupoBath ABHKEHHUE.

28. DNEeKTPOH BJIETACT B MJIOCKUN TOPU3OHTAIBHO PACTIONOKEHHBIM KOHICHCATOP MapaijieIbHO
IJJACTUHAM CO CKOPOCTBIO Vo = 9-10°% m/c. Pa3sHOCTD MOTEHIIHNATIOB mexay miactuamu U = 100 B;
pacctosane  Mexay miactuHamup d= 1 cm.  Halittu  momHoe a,  HOpMalbHOE an U
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TaHT€HIIMATILHOE 8; YCKOPEHHUsl 3JIeKTpoHa uepe3 Bpems t= 10 ¢ mocine Hayana ero JIBHXKEHHUS B
KoHJIeHcaTtope. CMOIeTupoBaTh IBHKCHHE.

29. [IpoTOH W 0-4acTWIla, JBUTASCh C OJWHAKOBBIMH CKOPOCTSIMH, BJIETAIOT B IIJIOCKUM
KOHJICHCATOP MapasuiesibHO IIacTuHaM. Bo cKoJIbKO pa3 OTKJIOHEHHE MTPOTOHA MOJIEM KOHJIEHCAaTopa
Oyner 0oJIbIlIe OTKJIIOHEHHUS 0-4yacThilbl? CMOIETUPOBaTh IBHKCHUE.

30. HpOTOH " 0-4acTtuna, JABUTasdACb C OJWHAKOBBIMU CKOPOCTSAMH, BJICTAIOT B MJIOCKUM
KOH/IEHCATOp NapajulelbHO MIacTUHAM. Bo CKOJIBKO pa3 OTKJIOHEHHE IPOTOHA I0JIEM KOHIEHCaTopa
Oyzaet OobIe OTKIOHEHUS o-4yacTUllbl? CMOAETNPOBATh ABIKEHHE.

31. [IpoTOH U a-dacThIla, YCKOPEHHBIC OJHOW W TOW € Pa3HOCThIO NOTCHIIMAJIOB, BJICTAIOT B
MJIOCKUN KOHJEHCATOp MNapajjieibHO IJIAaCTUHAM. BO CKOJBKO pa3 OTKJIOHEHHUE IMPOTOHA MOJIEM
KOHJIeHcaTopa OyeT 00oJIbIlle OTKIOHEHHS a-4acTUIb? CMOJIEIMpOBaTh TBUKEHNE.

32.  DNeKTpOH BIETAET B IUIOCKHI MOPH3OHTAIBHO PACIIONOKEHHBIN KOHJCHCATOP MapajuleIbHO
ero IIacTHHAM cO CKOpocThio Vo = 107 m/c. HanpsbkeHHOCTH Mo B KoHaeHcatope E = 10 xB/M;
JuHa KonaeHcaropa | =5 cm. Haiitu Moyib v HanpaBiieHUe CKOPOCTH V 3JICKTPOHA TP BBIJIETE €r0
u3 KoHjeHcaropa. CMOAenupoBaTh ABMKECHHUE.

33. JlBa mapuka oawHAKOBBIX paamyca R =1 cMm m maccet m = 40 Mr moaBENICHB Ha HUTIX
OJIMHAKOBOM JJIMHBI TaK, YTO UX MOBEPXHOCTU colpukacatorca. Korna mapuku 3apsauiv, HUTU
pPa3oLUINCh HA HEKOTOPBIA yroi M Cwia HaTsbkeHust Huted crana paBHort T = 490 mxH. Haittu
MOTEHILIKAN () 3apPSHKEHHBIX IIIAPUKOB, €CJIM U3BECTHO, YTO PACCTOSHUE OT LEHTPa KaXI0T0 MapuKa J0
touku nozaseca | = 10 cm. CMoempoBaTh IBHKEHUE.

34. JlaHA 3aBUCUMOCTb I10J1€3HOM MOIIHOCTH P ot ToKka I B 1ienu.
I, 20| 1 |2 |3 |4 |56 |7 |8]%9]l0
F, Br|0|1.8|3.2|4.2]42.85. 4.8 4.2 |3.2]1.8]0.

HOCTPOUTH TPa(QUK 3aBUCUMOCTH OT BHEITHETO CONMPOTHBIICHHS R 1enn: K.I1.1. 1) 2JIEMEHTa, MOJTHOU
MOIIHOCTH Po 1 10j1e3HOM MomHocTH P. KpHBble IOCTPOUTh B IIpOrpamMme AJisi 3Ha4€HUI BHEIIHETO
conporuBienus R, pasuwix: 0, I, 2r, 3r, 4r u 51, rae r — BHYTpEHHEE CONPOTUBIICHNUE DJIEMEHTA.

35.  DnuemeHT ¢ 3. 1. c. E =2 B H BHyTpeHHNM comnpoTuBieHreM 1 = 0,5 OM 3aMKHYT Ha BHEIITHEE
comnpotuBienue R. B mporpamme nmoctpouts rpaduk 3aBUCUMOCTH OT conpoTuBieHus R: Toka I B
Ieny, najgeHus moreHuaia U Bo BHEITHEN LEIH, ITOJe3HOM MOIMHOCTH P u monHo# momtHoctu PO.
Conporusnenue R B3aTh B ipenenax 0 < R <4 Owm, uepes kaxabie 0,5 Om.

36. DiIeKTpHUUeCKnii uYaitHuK, comepkanmii o6bem V= 600 cm® Bogsl mpu to= 9 °C, 3a6buH
BBIKJIIOUNTh. ComnpoTuBieHue HarpeBareist dvaiiHuka R= 16 Owm. Omnpenenuts NporpaMMHBIM
crocoboM BpeMs T 1Oocie BKIIOYEHHs Boja B yaiiHuke BoIkMnUT? Hampsokenue B cetn U = 120 B,
K.IL.1. HarpeBaressi n = 60%.

37.  IIporpaMMHBIM CIIOCOOOM HaWTH HANpPsHKEHHOCTh H MarHUTHOTO TOJII HA OCH KPYTOBOTO
KOHTYpa Ha pacCTOSHMM & = 3 CM OT ero miaockocTu. Paanyc koutypa R =4 cM, Tok B koHType | = 2
A.

38.  IIporpamMMHBIM CIOCOOOM HAWTH pacipeesieHle HanpsKeHHOCTH H MarHuTHOTO 1osist BAOJb
ocH Kpyrosoro Butka quamerpom D = 10 cm, o kotopomy teuet Tok | = 10 A. CoctaBuTh TabIuIly
3HayeHud H u moctpouts rpaduk ams 3HaueHud X B uaTepBase 0 < X < 10 cm yepe3 Kax/ple 2 cM.

39. ONEKTPOH, YCKOPEHHBIH pPa3HOCTHIO ITOTEHIIHAJIOB U=1xB , BJIETaeT B OJHOPOIHOE
b

MAaraiuMTHOC TIOJIC, HAIMPABJICHHUC KOTOPOTO MNCPHCHIAUKYIAPHO HAIPABJICHHUIO C€ro JABUIKCHUS.

NHnykiums MarHuTHOTO MOJIsS 8 =119 uTz . Haiitu R pagmyc okpy>KHOCTH, 10 KOTOPOMY JIBHIKETCS
ANIEKTPOH, 1 TIeproj; OOpallleHus] dJIEKTPOHA W MOMEHT uMIlylbca M anekTpoHa. CMoIenupoBaTh
JIBUKEHUE.

40. DONEeKTpOH BIIETa€T B  OJHOPOJHOE MArHUTHOE TI0JIe, HANpaBJIEHHE KOTOPOIo
TIEpIIEHINKYIISPHO K HANPABICHHIO €ro JBMKeHMS. CKOpoCTh 31eKTpoHa V = 4107 m/c. MHmyKmus
MarauTHOTO moist B = 1 mTn. Haiitu TaHreHmanbHOe a; 1 HOPMAJIBHOE 8n YCKOPEHHUS DJIEKTPOHA B
MarHuTHOM noJie. CMOJeNMpOBaTh JTBIKCHHE.

41.  MaruuTHOoe mojyie, MHAYKIUS KoToporo B= 0,5 mTn, HanpaBieHO NEpHEeHAMKYISIPHO K
AIIEKTPUYECKOMY TOJII0, HampshkKeHHOCTh Kotoporo E= 1 kB/m. Ily4ok »nekTpoHOB BieTaer B
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3JIEKTPOMAarHUTHOE II0JIe, TPHYEM CKOPOCTb V 3JIEKTPOHOB MEPIEHIUKYISpHA K IUIOCKOCTH, B
KOTOpOM Jiexkat BeKTopsl E u B. HaliTh cKkOpOCTh 3JIEKTPOHOB V, €CIIM TPU OJJHOBPEMEHHOM JIECTBUH
000MX TOJIeH My4oK 3JEKTPOHOB HE UCTIBLITHIBAET OTKIOHEeHUA. KakuM Oyzaer paauyc R Tpaekropun
JIBUOKEHUS BJIEKTPOHOB IPU YCJIOBUU BKJIIOYEHHUS OJHOTO MArHUTHOIO IOJS WJIM JJIEKTPUYECKOTO
nossi? CMOJenupoBaTh JIBHXKCHUE.

42. DNEKTPOH, YCKOPEHHBIN pa3HOCTHIO OTeHIHanoB U=6 kB, BiieTaeT B 0JHOPOITHOE MarHUTHOE
noje noja yrioM o=30° K HampaBJICHHUIO TOJISI U JBHXKETCS 1O BUHTOBOW TpaekTopuu. MHAYKIUA
mMarauTHOTO ot B = 13 mTn. Haiitu paguyc R u mar h BunToBoii Tpaekropuu. CMOIEIHPOBATH
JIBUKCHHE.

43. B oIHOPOJHOM MarHUTHOM Iojie, MHAYKIHSA kotoporo B = 0,1 Tn, Bpamaercs karymika,
cocrosimags u3 N = 200 BuTkoB. Ochb BpalleHUs KaTYIIKA TMEPHEHIAUKYISIPHA K €€ OCH M K
HAIPaBJICHUIO MAarHUTHOIO moJst. YacToTa BpallleHus KaTymku n = 5 c-1; muiomaas nonepeyHoro

ceyeHuss S = 0,01 m2. Ocpb BpaiieHusT NEPHEHIUKYJISIPHA K OCH KaTYIIKM W HaIpPaBICHUIO
[TporpaMMHBIM CITOCOOOM MTOCTPOUTH TpaduK.
44, DnekTpuueckas JaMIO4YKa, COMPOTHBIEHHE KOTOpoil B ropsuem coctossHuu R= 10 Owm,

MOJIKJIIOUYAETCs Yepe3 Apoccelb K 12-BonboBoMy akkyMyiiaTopy. MHaykTuBHOCTB ipoccenst L =2 I,
conpotusiieHue I = 1 Om. Yepes kakoe Bpems t mocie BKIOYEHHS JJAMIIOUKA 3arOpUTCS, €CJIU OHA
HAauMHAET 3aMETHO CBETUThCA NpU HampsbkeHun Ha Hed U= 6 B? IlporpammHBIM crioco6om
HOCTPOUTH I'paduK.

45.  Hamwmcarp ypaBHEHHE TAPMOHHUYECKOTO KOJIEOATEIIBHOTO JBIKEHHS C aMIUTHTYI0H A = 5 cwM,
ecnu 3a Bpemsi t= 1 muH coBeprnaercs 150 kosiebanuii M HavanbHas ¢aza kosiedanuii ¢ = n/4. ?
[TporpaMMHBIM CITOCOOOM MTOCTPOUTH TPaPUK ITOTO JBUKCHHS.

46.  VYpaBHeHue  KojebaHus ~ MaTepuadbHOW  TOYKM  Maccoim= 16 ©  wuMmeer

Ll
x=01sin —t+— | M
BHUI .8 4 [IporpamMmMHBIM crocoOOM rpaduK 3aBHCUMOCTH OT BpeMeHH t (B
npeJienax oJTHOro nepuoja) cuisl F, nefictByromei Ha Touky. HaiiTu MmakcumanbHyto ciity Fmax.

47.  VYpaBHeHHUs ABYX FapMOHUYECKUX KOJIeOAaHUU UMEIOT BUJ X1 = 3sin 4wt cM U x2 = 6sin 10mt
cM. IIporpaMMHBIM criocoOoM MOCTpOUTH I'paduk 3TUX KosnebaHui. CloxuB rpaduueckud 3TH
K0JIe0aHMsl, IOCTPOUTD IpauK pe3yIbTHUPYIOLIEro KoJaeOaHus.

48. Touka ygacTByeT B ABYX B3aUMHO MEPIEHIUKYISIPHBIX KOJNEOaHUAX X =2 sinotMuy = 2
cos ot M. [IporpaMMHBIM c1TOCOOOM NMOCTPOUTH TPACKTOPUIO PE3YIbTUPYIOLIEr0 JBUKEHUS TOUKH.

49. [Tepuon 3aryxarommx konebanuii T = 4 c; JorapudMuIecKuil JeKpeMeHT 3aTyxaHus y = 1,6;
HauvanbHas (aza ¢ = 0. [Ipu t = T/4 cmemenue Touku x = 4,5 cm. Hanucars ypaBHeHHe BUKEHUS
sTOro Kosiebanus. [IporpaMMHBIM CIIOCOOOM MOCTPOUTH IpadUK 3TOro KoyiedaHus B Mpeaeaax JIAByX
NIEPUOJOB.

Ixayia oneHUBaAHUA

IIxana oneHuBaHUA Kpurtepun ouennBanus
«OTInYHO» 00yJaronuiics SCHO U3JIOXKIJI YCIIOBUE 33/1a4UH, PEIICHHEe 000CHOBAI
«Xopomo» oOyJaromuiicss SICHO M3IIOKHUI YCJIOBHE 3a/ayd, HO B 00OCHOBAaHUU
peI]_IeHI/ISI HUMCIOTCSI COMHECHUA,
«Y IOBJIETBOPUTEIBHO oOydaromuiicss M3JO0XKWI pelleHrne 3a7add, HO O00OCHOBall €ro

hopmynupoBKaMu 0OBIIEHHOTO MBIIILICHNUS,

«HeynoBneTBOpUTETEHO 00ydJaloImuiCs He YSICHWII YCIOBHE 3aJadl, pelIeHHe He 00O0CHOBAMT
aubo He caan paboTy Ha MPOBEPKY (B ciaydae MPOBENEHUS peIICHHS
3a/1a4 B MUCbMEHHOH popme).
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6.2.4. Temamuxa nabopamopmvix pabom

JlabGoparopHasi pabora

Tema 1a0opaTopHoii padoThI

JlabopaTopHas pa6orta Ne 0

I/I3MepeHHe (1)I/I3I/ILI€CKI/IX BCJIMYHMH U BBIYHCIICHHUC HOFpeHIHOCTefI

JlaboparopHuas pabora Ne 1

Omnpenenenne K03h(OUIMEHTOB BHEITHETO TPEHUS

JlaboparopHast pabota Ne 2

M3mepeHne CKOPOCTH MOJeTa ITyJH METOJIOM OalTMCTHYECKOro
MasTHHKA

JlaboparopHast pabora Ne 3

I/ISYT-IGHI/IC JUHAMHWKHN BpalllaTCIbHOI'O JIBUKCHUA

JlabopaTopHas padorta Ne 4

OnpeneneHI/Ie KOB(l)(bI/II_[I/IeHTa I[I/IHEIMH‘ICCKOﬁ BA3KOCTH XKXUAKOCTHU
METOA0M CTOKCa

JlaGopaTtopHas padora Ne 5

PaBHOBECHBIE TEpMOAMHAMHYECKHE IIPOLIECCHI U OIpPEIeNICHHE
koaduuumenta [lyaccona ans Bo3myxa

JlabopaTopHas pabora Ne 6

OnpeneneHHe OTHOCHTEIIEHOU BJIAXKHOCTH BO3ayXa

JlaboparopHast pabora Ne 7

HccnenoBanne QJICKTPOCTATUYCCKOI'O ITOJII METOAOM 30H1a

JlaGoparopuas pabota Ne 8

3axon Oma u npasuna Kupxroda s pa3BeTBICHHBIX LIenen

JlaboparopHas padora Ne 9

MarsnuTHoe noje KpyroBoro Toka ¥ U3MepeHrne ropu30HTAIbHON
COCTAaBJISAIOIIEN
MAardHuTHOTO MO 3eMIIU

JlaboparopHast pabora Ne 10

CB0O0OOIHBIE MEXAHUYECKHE KOJICOAHMS

JlaboparopHnas pabora Ne 11

3akon Oma 1 1ierne NepeMeHHOro ToKa

JlaboparopHast pabora Ne 12

ToHKkue JIUH3BI

Jlaboparopuas pabota Ne 13

Konbiia Herorona

JlaboparopHast pabora Ne 14

ITonstponae! 1 3akoH Mairoca

JlaboparopHas pabota Ne 15

OnTrueckasi MUPOMETPUS | oTpesienenne noctossuHon Credana-
bonpmmana

Ikajaa oneHuBaHUA

Ixana oueHUBaAHUSA

Kpurepun onenuBanus

«OTINYHOY

o0yyJaroImuics SICHO M3JIOXKWI Ledb M 33Ja4M J1abopaTopHOU paboTshl,
coOpal yCTaHOBKY [UIi IPOBEJIEHUS OKCIIEPUMEHTOB, IPOBEN
U3MEPEHUs, paccyuTajg MCKOMbIe (HU3UYECKUE BEIUYMHBI U HX
MOTPEIIHOCTH, 3amucal BbIBOA MO paboTe, MpoaHAIU3HUPOBAB
MOJTyYeHHbIE pe3yNabTaThl, OQOpMUII OTYET MO padoTe, OTBETUI Ha
TEOPETUUECKHE BOIIPOCHI

«Xopo1o»

00yJaroIuics CHO U3JI0KMUII 1IeJTb U 33]ja4u Ja00paTOpHOil paboThI, HO
JOTIYCTHJI HECYLIECTBEHHbIE OIIMOKM MpH padoTe C yCTaHOBKOHM AJist
IIPOBEJIEHUSI DKCIEPUMEHTOB, B IPOBEICHUM H3MEPEHMH, pacueTrax
HCKOMBIX (PU3NYECKHUX BETMYMH U UX MOTPEIIHOCTEH, 3anucall BHIBO IO
paboTe, MpoaHATU3UPOBAB IMOJyYEHHBIE PE3YyIbTaThl, OPOPMHI OTUET
110 paboTe, OTBETUII HAa TEOPETUYECKHE BOMPOCHI

«Y,Z[OBJ'ICTBOpI/ITeJ'IBHO»

o0yyaromuiicsi oObSICHWI CyTh J1TaOOpaTOPHOM PabOThI, HO JOMYCTHII
OLIMOKHU IpH paboTe C yCTaHOBKOM AJIsi MPOBEJIEHUS HKCIIEPUMEHTOB, B
MIPOBEICHUH U3MEPEHUI1, pacueTax UCKOMBIX (PU3NYECKUX BETMYMH U UX
MOTPEIIHOCTEH, 3amucan BbIBOJ IO paboTe, HE MNpPOaHAIU3UPOBAB
MOJTyYeHHbIE  pe3yibTarhl, odopMmi oTryer 1o  pabore C
CYLIECTBEHHBIMU 3aMEUaHUSIMHU, HE CMOT OTBETUTHh Ha TEOPETHUECKUE
BOIIPOCHI
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«HeynoBneTBOpUTEIbHO

oOydJaronuiicss He MPEeIOoCTaBUII OTUET 110 JJabopaTOpHOU padboTe

6.2.5. Oyenounvle cpedcmea ocmamounvix 3HaHUL (mecm)

NHcTpyKIIUA K TeCcTy:

Yeasrrcaemvie cmyoenmut!
[Ipenyaraem BaM BBINONHUTH 3afaHusl TECTa YIS OICHKH OCTATOYHBIX 3HAHWM 1O (U3UKE.
[Toxkanyiicta, BHUMATEIbHO MPOYUTANTE 3aJaHUSI U BO3MOXKHBIE BAPHAHTHI OTBETOB, 3aTeM BHIOEpUTE
OJINH WJIM HECKOJIBKO MPABHILHBIX OTBETOB.

No Bonpoc unu ycnosue 3a0auu Bapuanmuvt omeema
1. |BekropHbIe BETUIHHBI — 3TO... a) BEJIUYMHBI, 3HAYCHHUE KOTOPBIX OIPEIENISETCS TOJIBKO
YHCIIEHHBIMU 3HAYCHUSIMH,
B) BCJIMYHMHBI, 3HAYCHHE KOTOPBIX OINPEACISAETCS TOJIBKO
HampaBlICHUEM;
C) BEJIMYWHBI, 3HAUYCHUE KOTOPHIX OINPEHCISACTCS HE TOJBKO
YHCIIEHHBIMU 3HAYCHUSIMH, HO U HAIIPABICHUEM;
d) BenWuYMHBI, 3HAYCHWE  KOTOPBIX  OMpPEICISICTCS
HaIpaBJIEHUEM BJIOJIb OCEH KOOPAUHAT.
2. |3aBucuMocTh mpoiineHHoro mytu|a) 12 m/c?
OT BpeMeHH 3ajaeTcs ypaBHeHueM |b) 24 m/c?
YCKOpPEHHE Tejla 4epe3 2 CEKYHbI |C
[10CJIe HayaJjia ABUKECHUS? d\)/ﬁa Mm/c?
3. |B uem wu3Mepsercs ymioBoe|a) M/C
yckopenue? b) pan/c
¢) pan/c?
d) m/c?
4. |ChopmynupyiiTe TpeTHil 3akoH|3anummre GOpMYyIHPOBKY.
HeroToHa.
5. |Temo maccoit 2 kr usmenser csoe|a) 1 H
IIOJIOKEHHE o 3akoHy |b) 2 H
X c)4H
t — t2. Uemy pasHa npoekuus cuisl, |d) — 1 H
JeHCTBYyIOIIEH Ha Teso? e)—2H
f)—4H
6. |Bwibepure BapuaHThl  OTBETOB|a) paBHO 6,02 10* momnp™!
COOTBETCTBYIOIIINE HWCTUHHOMY | b) 3TO uncio atoMoB B 12 r yriiepona
BBICKQ3bIBAHHIO. Yucno | ¢) paBHO YHCITy MOJIEKYIT B OJTHOM MoJie JIFoO0TO BellecTBa
ABorazpo ... d) paBHO uwmcmy wMosekyn B 22,4 1 mo06oro rasa,
HaXOJISAIIETOCs MPU HOPMAIIBHBIX YCIOBHSIX
7. |Yto maer Oosplliee yBETWUYCHHE |a) MOBBIIIEHUE TEMIIEpATypa HarpeBaTest
KIIJ] TemmoBoii mammubl KapHo —|b) moHMKeHHE TeMIeparypbl XOJIOAMIbHUKA
MOBBILICHHE Ha 10 C|c) KI1/] He usmeHsercs
TEMIepaTypsl HarpeBarens wiH|d) IJs OTBETa HE XBaTaeT JaHHBIX
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nonmwkenue Ha 10 °C Temneparypsl
XOJIOOWJILHUKA?

8. |OmHoaromHas MOJIEKYIIa | a
UICAIbHOTO Ta3a HMMeeT b
CTereHeil CBOOOIBI. ¢
i
9. |llpy mombeme Ha HEKOTOPYIO|a) YMEHBIIIACTCS
BBICOTY HaJl YpPOBHEM Mops|b) yBeluuuBaeTcs
JIABJICHUE ... C) HE U3MEHsIETCA
10. |BuyTpeHHss SHeprus Teja paBHA|a) KUHETUYECKOM OSHEPrUM IOCTYNATEIbHOTO JBIIKCHHS
CyMME ... MOJIEKYJ
b) KuHETHYECKOW DSHEPruM BPALIATEILHOTO IBU)KCHUS
MOJIEKYJ
C) MOTEHLIMAJILHOW SHEPTUHU B3aUMOJIEHCTBUS MOJIEKYI
d) U3MEHEHUIO SHTPOITUH
11. |Vkaxute eauHUIBI uU3MepeHus|a) B
HaIPSKEHHOCTH b) Jx
AIIEKTPOCTATUIECKOTO OIS c) B/m
d) H/Kn
e) Kn
12. |Kakas ¢wusuyeckas BeIMYMHA|a) TOTEHIUANbHAS  OSHEPrusi  AJIEKTPUYECKOTO MO
OTIPEJIeNIICTCS] OTHOIIEHUEM CHIIBL, | b) HAPsKEHHOCTh AJIEKTPUIECKOTO OIS
c KOTOpPOI JEICTBYET | C) AIEKTPUIECKOE HAMPSIKECHHE
AIEKTPUYECKOE noJje Ha|d) 37eKTPOEMKOCTh
ANEKTPUYECKHM 3aps]l, K 3HAYECHUIO
3TOTO 3apsiaa?
13. |VYkaxuTe BHABI  MOJSIPU3ALNY |8) HOHHAS
JIDJICKTPUKOB: b) opuenTanmonHast
C) BEKTOpHast
d) HeliTpanbHas
€) BJIeKTPOHHAs
14. | DneKkTpoeMKOCTh IIOCKOTO a) e-eo-S/d
KOHJICHCATOpa paBHa b) a/S
C) 4negoR1R2/(R2— R1)
d) q/ (91— ¢2)
e) 2meeoh / IN(R2/R1)
15. |Dwusnueckas BEJIMYMHA, | 8) HAPSHKEHHOCTh
orpenenseMas pabotoit o | b) moreHIMaTbHAS SHEPTUS
NepEMETIICHHTO €IMHUYHOTO | C) TIOTSHIIAAT
MOJIOXKHUTEIBHOTO  3apsina U3 |d) KHHEeTHYeCKas SHEePrus
JAaHHOW TOYKH B OECKOHEYHOCTH |€) cuia Kymona
Ha3bIBAETCH. ..
16. |VYxaxute eawHWIBI w3MepeHus|a) H/m
MarHuTHOTO MOMEHTA b) Am?
¢) B/m?
d) H/Kn
e) Jx

40




17. |Ecnu oTHOCUTENIbHAas MarHuTHas|a) GeppoMarHeTHK
IPOHHUIAEMOCTh ~ Cpensl  MHOrO | b) mapamarseTk
0oJbIIe €IUMHUIBI, TO ATO cpena|C) AMaMarHeTHK

SBIISICTCA. . .

18. |Cwuua, neiicTByrommas B MarHuTHOM | 3alTMIIATE Ha3BaHUE U (POPMyITy IJIsl BEIYUCICHHS
MmoJie Ha JABWXKYIIUHCA 3apsl,
Ha3bIBAETCSA CUJION. ..

19. |EnuHunst n3Mepenus |a) H/m
UHIYKTUBHOCTHU b) I'u
¢) B/m?
d) A

e) Jx

20. |Dueprus MarHuTHOTO TIOJIS | o\
BBIYHCIIICTCS 110 hopmyIie: 2

OTBeThI HA 3a]aHUSI 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. Tena B3aMMOJCHCTBYIOT C CHJIAMM, PaBHBIMU [0 BEJIWYUMHE M TMPOTHUBOIIOJIIOKHBIMHU IO
HaIlpaBJICHUIO.
18. Cuna Jlopenua F; = q B v Sina

IIkaJjia oueHUBAHUS Pe3yJIbTATOB TECTHPOBAHMS

% BepHBIX pelleHnii (0TBETOB) HIkasa oueHnBaHus
85 - 100 OTJINYHO
70-84 XOpOIIO
50- 69 YIIOBJIETBOPUTEIHHO
0-49 HEYJI0BJIETBOPUTEIBHO

6.3. Ouyenounwvle cpeocmea RPOMeHCYmouH020 KOHMpPOJiA

Bomnpock! aisi TOArOTOBKU K NPOMEKYTOYHOM aTTECTallMM MO0 UTOTaM OCBOEHUS
T CHUTUTAHBI
Bonpocs! 1j151 noaroroBku Kk 3auery (1 cemectp)
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1. KunemaTuka xak paszaen ¢usuku. J[pwkenue. Tpaexktopus npmwxkenus. Cucrema
orcuera. XapaKTepUCTUKH JBIWKEHUs. PaBHoMepHoe paBuxkeHue. [paduueckoe
pEACTaBICHUE PABHOMEPHOTO ABUkKEHUA. CpeaHsisi CKOPOCTb.

2. Kunemaruka. PaBHOYyCKOpEHHOE JBH>KCHUE. XapakTepucTUKu
PaBHOYCKOPEHHOTO JBWXEHHs. ['paduueckoe mnpeacTaBieHUE pPaBHOYCKOPEHHOTO
IBWKEHUSI. MTHOBEHHASI CKOPOCTb.

3. Cunel B npupope. Yersipe Buga cui. XapaKTepuCTUKa TPABUTALUMOHHBIX U
ANEKTPOMATHUTHBIX CHJI.

4. JluHaMuKa Kak pazznen pu3uku. 3akoHbl HpI0TOHA — 3aKOHBI ABM)KCHUS.

5. KiroueBble 3aauyM MEXAHHMKHU: BEC TeNla, JBUKYIIETOCS C YCKOPEHUEM,
JBUKEHUE IO HAKIIOHHOM TUIOCKOCTH, IBMKEHUE CBSA3aHHBIX TEIL.

6. Mmmynbc. 3akOH coXpaHeHUs] UMITyNibca. PeakTBHOE BHYKEHUE KaK MPUMEP
BBINIOJIHEHHSI 3aKOHA COXPAHEHUSI UMITYJIbCA.

7. Omneprus tena. Kunernueckas v noTeHIMalIbHAs SHEPTUs. 3aKOH COXPaHEHUs
MEXaHUYECKOM 3Hepruu. 3aKOH COXpaHEHMs IOJIHOM 3Hepruu. BceoOuHocTh 3TOro
3aKOHa.

8. Pabota tena. [Tonstue nonesHoi padbotsl. CBsA3b pabOTHI U IHEPTUH, TEOPEMBI
0 KMHETUYECKOM U MOTEHINAIBHOM 3HEPrUsiX. MOIIHOCTD.

9. CdopmynupyiiTe 3aKOHbI COXpPAaHEHUS UMITYJIbCA U SHEPTHUH.

10. ChopmynupyiiTe TEOpEMBI O TOTEHLUUATBHON U KHHETUUYECKON SHEPIUH.

11. Pabota, MOIIHOCTB, 3HEprusi. POpMyIIbl pacueTa ITUX BEJIUYUH.

12. OcHOBHBIC ypaBHEHUSI KHHEMATUKU BPaIaTEIbHOTO ABM)KCHUS.

13. /IlnHaMKKa BpamaTeIbHOro IBUKEHUS TENA.

14. DnexTpuueckue 3apsaabl, UX B3auMmojeicTeue. 3akod Kynona.

15. Dnexktpuueckoe  mone.  Hampsokénnocte  mosis. CuJIoBBIE  JIMHUU
ANEKTPOCTATUYECKOTO MoJist. [IpuHIHUIT Cyneprno3uIiK 3JEKTPOCTATHUECKUX MOJIEH.

16. [loTok BekTOpa HaNpsKEHHOCTH AJIEKTpOCcTaTUYecKoro mojs. Teopema
Octporpazckoro-I"aycca.

17. Pabota 10 mepeMelIeHUI0 3apsiia B DJIEKTPOCTATUYECKOM  TOJIE.
ITorenunanbHbIN XapakKkTep AIEKTPOCTATUYECKOTO T10JIA. [Torennmann.
OKBUIIOTEHUAIBHBIE TOBEPXHOCTH.

18. Tlorenuuan. [lpuHImn cynepno3uIuu MJMEKTPOCTATUIECKUX TOJIEH.

19. Cs13b MeX Ay HaNPSHXKEHHOCTBIO 3JEKTPOCTATUUECKOTO OIS ¥ TOTEHIIMAIOM.

20. DIeKTpOCTaTHYECKOE TTOJIE B TUAJICKTPUKAX.

21. DnekTpoeMKOCTh MpoBOJHUKA. KOHAEHCATOphl M UX 3IIEKTPOEMKOCTb.
DHeprus 3apsKEHHOr0 KOHACHCATOpa U 3JIEKTPOCTATUYECKOTO TOJIS.

22. Dnexktpuyeckuid Tok. Cuiia TOKa, IIIOTHOCTh TOKA. Y CIIOBUS CYIIECTBOBAHUS
ANEKTPUUECKOrO TOKA.

23. 3axoH [xoynsa-Jlenna B nuddepeHmanbHOl 1 HHTErpadbHOM popMme.

24. MarnuTHoe nojie. BekTop MarHUTHOM MHIYKIIUH.

25. 3axon buo-Caapa-Jlamiaca u ero npuMeHeHHe 15 pacdeTa MarHUTHOTO TIOJIS
KpYTOBOI'O TOKA.

26. JleticTBME MarHUTHOTO ITOJISI HAa MPOBOAHUK ¢ TokoM. Cuita Ammepa.

27. JleficTBuE MarHUTHOTO TOJIS Ha ABYKYIIHi 3apsa. Cuna Jlopenia.
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28. MarauTHslii ToTOK. PaboTa 1o nepemMenieHnto NpoBOJHNKA U KOHTYPa CTOKOM
B MAarHUTHOM MOJIE.

29. DnexktpomaruuTHas uHAyKuus. 3akon Papanes. [Ipasumno Jlenna.

30. UaayktuBHocTh. Camounaykius. TpanchopmaTtopsl.

Bonpocsl 1J151 IOATOTOBKH K IK3aMeHYy (2 cemecTp)

1. Mexanunueckue rapmoHudeckue kosnebanus. Kunetnueckas U moTeHIMAIbHAS
SHEPIUH.

2. N'apmonnueckuii ocumsuiaTop. [IpykuHHBIN, pU3HMUEeCKUd U MaTeMaTHUYECKUN
MasITHUKH.

3. CB0OOIHBIC TAPMOHMYECKHE KOJICOaHUS B KOJICOATEITHHOM KOHTYDE.

4. BbiHYXI€HHbIE (MEXaHUYECKUE U DJIICKTPOMArHUTHhIE) KoJIeOaHus. AMILIUTYAa
1 (ha3a BBIHYXJIEHHBIX KoieOanuii. PesonaHc.

5. BomnoBeie mnporeccel. [IpogonbHble W TMONEpPEYHbIC BOJHBL. Y paBHEHHUE
oeryiel BOJHEI.

6. ®a3oBas ckopocTh. BoHOBOE ypaBHEHHE.

7. 3BykoBbIe BosiHBL. Dddekt Jlomnepa.

8. T'azoBeie 3akoHbl. M300apubiii  mpomecc  (3akon  [eii-Jlroccaka).
N3orepmuueckuii mporecc (3axkoH boitng-Mapuorra). M3oxopHbiit mporecc (3akoH
[Maps).

9. 3Bamummre ypaBHEHHE COCTOSIHMS HI€ajJbHOTro raza (ypaBHeHue MeHeneeBa-
Knanelipona). BeiBeauTe H3 3TOr0 ypaBHEHUS - YpaBHEHUS H30TEPMUYECKOTO,
M300apHOT0 U U30XOPHOIO MPOLIECCOB.

10. Arperataple  cocTossHMS — BemecTBa.  OXapakTepu3yWTe  CIIOCOOHOCTH
M3BECTHBIX BaM arperaTHbIX COCTOSIHUM COXpaHATh GOpMY U 00BEM.

11. Crpoenue BemiecTBa. ['a3000pa3Hoe, )KUIKOE U TBEPIOE COCTOSTHUE BEIIECTRA.

12. TlepBblii 3aKOH TEPMOJIMHAMUKHU. 3HAUYCHUE MTEPBOT0 3aKOHA TEPMOIMHAMUKH.
Bropoii 3akoH TepmoanHaMuku. Ero 3HaueHue.

13. KTIJI. Exunannsr uzmepenus KITJ]. KT TeruioBoro nBurarens.

13. IHukn Kapnuo. KIIJ[ naeanbHOM TEIJIOBOM MAaIlIMHBEI.

14. Anunabatnueckuii nporiecc. [IpuBenure mpumep ananadbaTUIECKOro mpolecca.

15. Buytpennsis saeprusi. CriocoObl ”3BMEHEHHsI BHYTPEHHEN SHEPTHUH.

16. MonekynsipHO-KMHETUYECKasi TEOpHsl Ta30B U €€ DKCIEPUMEHTAJIbHOE
000CHOBaHHUE.

17. OcnoBHoe ypaBHenne MKT. VYpaBHeHHe COCTOSIHHUA WACAIBHOIO Trasa
(ypaBHeHnue MenneneeBa-KiamneiipoHna).

18. IlpumeHeHue NepBOro 3aKOHa TEPMOJUHAMUKH JJI1 U30IPOLIECCOB. 3HAUCHHE
[IEPBOT0 3aKOHA TEPMOJAMHAMUKHU. BTOPOI 3aKOH TepMOAMHAMUKHU. Ero 3HaueHue.

19. Temneparypa kak Mepa 3Hepruu MoJieKys. TemnoBoe paBHOBeCHE.

20. OCHOBHBIE 3aKOHBI TEOMETPUUYECKON ONTUKH.

21. Tonkue nun3b1. [TocTpoeHne M300paKEHH C TOMOIIIBIO JIMH3.

22. OcHoOBHBIE (POTOMETPUUECKUE BETUIUHBI.

23. KorepeHTHOCTP U MOHOXPOMATHYHOCTH CBETOBBIX BOJIH. MHTepdepeHIms
ceera. Meronpl ee HaOmonmenus. Pacder uHTEp(dEpeHIIMOHHOW KapTHUHBI OT JBYX
HMCTOYHUKOB.
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24. udpaxuus ceeta. [Ipunmun [toiirenca-Openens.

25. Meron 3oun @penensa. [IpsmonuHeiiHOe pacnpoCTpaHEHHE CBETA.
Hudpakuus OpeHens Ha KPYTJIOM OTBEPCTHH U JTUCKE.

26. Tlomsapuzamus cBeta. EcTecTBeHHBIH W MOJMSPU30BAHHBIM CBET. 3aKOH
Mautroca.

27. TemioBoe U3My4eHUE U €ro XapakTepucTuku. 3akon Kupxroda.

28. ®ororddexr. Ero Bumpl. OcHOBHBIE 3aKOHBI BHeWHEro (oTodddexra.
YpaBHenue DiHIITeHA 111 BHELIHET0 (hoTodddekra.

29. Macca u ummnynbc poTtona. J[aBneHnue cBeTa.

30. Dddexr Komnrona. EMWHCTBO KOPIYCKYNISPHBIX W BOJHOBBIX CBOWCTB
ANIEKTPOMATHUTHOTO U3ITyYEHHUS.

31. Monuenu atoma Tomcona u Pesepdopna.

32. Jluneituatsiii ciekTp aroma Bogopoja. [locrymarer bopa. Onbitet @panka u
I'epua. Cnektp aToMa Bojgopoja o bopy.

33. KopnyckynsipHO-BOJHOBOW Ayanu3M CBOWCTB BemlecTBa. CBOWCTBA BOJIH /i€
bpoiis.

34. Pasmep, coctaB M 3apsii aTOMHOTO sapa. MaccoBoe U 3apsAI0BOE UHMCIA.
JleeKkT Macchl ¥ 3HEPTus CBA3M sIpa.

35. Snepnsie cunbl. Monenu spa.

36. PanmoakTUBHOE M3JTy4Y€HUE U €TO BUJIBI.

37. 3aKkoH pagnoaKTUBHOTO pacmnaaa. [IpaBuia cmemnieHus.

38. 3akonomepHOCcTH anbda-pacnaga. berra-munyc-pacnaa. Heiirpuno. ['amma-
M3JIyYEHUE U €T0 CBOMCTBA.

39. SnepHple peakuu TOA JCUCTBHEM HEUTPOHOB. Peakmus neneHHs sapa.
[lenHas peakius aeICHUS.

40. TlonsTue 06 >meMeHTapHBIX YacTulax. Kpapku.

6.4. Memoouueckue mamepuanvl, onpeoenAarwuiue NPoUeoypvl OUCHUBAHU
3HAHUIl, YMEHUIl, HABLIKOE U (U1u) Onvima OeAmenbHOCMmU, XAPAKMEPUIYIOUUX
Imansvl hopmuposanus Komnemenyuii

OCHOBHOWM  UENBI0O MPOBEACHUS MPOMEKYTOUHOW aTTECTALHUH  SIBISIETCS
OnpeeeHre CTENEeHN AOCTUKEHU Leeil Mo y4eOHOW AUCIUIUIMHE WU €€ pa3fiesaM.
OcymiecTBiseTcss 3TO NPOBEPKOM K OLEHKOM YPOBHS TEOPETUYECKOW 3HAHUU,
MOJTYYEHHBIX 00YYaAIOIUMUCS, YMEHUS TPUMEHSATh UX B PEIICHUU MPAKTUYECKUX 3a7ad,
CTETICHH OBJIaJICHUS 00YYaIOIUMUCS MPAKTUIECCKUMHU HABbIKAMU U YMEHUSIMU B 00BEME
TpeboBaHuil paboyel NporpaMmbl MO AUCIUIUIMHE, & TAKKE UX YMEHHE CAMOCTOSITEIbHO
paboTtath ¢ yueOHOI TuTEepaTypoil.

Opranuzarusi TPOBENCHUS] TPOMEKYTOYHOM aTTeCTAllMM pPerIaMeHTHPOBaHA
«Ilomoxxennem 00 opranuzanud oOpa3oBaTEIBLHOIO IIporiecca B (enepaabHOM
roCyJapCTBEHHOM aBTOHOMHOM OO0pa30BaTeIbHOM  yupexaeHun «MOCKOBCKUI
MOJIUTEXHUYECKUN YHUBEPCUTET
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6.4.1. Illoxazamenu oyenusanusi KOMHEMEHYUU HA PA3IUYHBLIX IMANax ux
Gdopmuposanus, docmudicerHue 00VYAOUWUMUC NAAHUPYEMBIX Pe3VIbmamos 00y4eHus
no OuCyuniuHe

Koa u HanMeHOBaHMe KOMIIeTEHIMH
OIIK-1. CnocoGeH pemaTh 3a/1a41, OTHOCAIIMECS K TPOPECCHOHATBHOMN NEATETbHOCTH, TPUMEHSIS
METO/IbI MOAETUPOBAHHS, MATEMAaTHUECKOT0 aHAIIN3a, €CTECTBEHHOHAYYHBIE U OOIIIENH)KEHEPHbIE

3HaHU
Jran Kpurtepnu onennBanns

(ypoBeHB) OTJINYHO XOpoLIOo YIOBJIETBOPUTEIHHO HEYI0BJIETBOPUTEIHLHO

3HATH Ob6yyarommuiics OO6yyaromumiics OO6yyaromuiics OO6yuarommiics
JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
MOJIHOE YaCTUYHOE HEIOJIHOE MOJIHOE OTCYTCTBUE
COOTBETCTBUE COOTBETCTBHUE COOTBETCTBUE WM HEJJOCTaTOYHOE
CIIEYIOIINX 3HAHUM: | CIEAYIOUIMX 3HAHUM: | CJIEAYIOIIMX 3HAHUI: | COOTBETCTBUE
TEXHHUKY TEXHUKY - CJIEYIOIUX 3HAHU:
0e30MacHOCTH MpU 0€30MMacHOCTH MPU TEXHHUKY TEXHHUKY
IIPOBEJICHUU MIPOBEICHUU 0€30MacCHOCTH NPU 0€30macHOCTH TpU
9KCIIEPUMEHTOB, JKCIIEPUMEHTOB, POBEICHUHN MIPOBEJICHUU
TEOPETUYECKHE TEOPETUYECKUE JKCIIEPUMEHTOB, AKCIIEPUMEHTOB,
OCHOBBI (PM3UKH; OCHOBBI (PH3UKH; TEOPETUUECKHE TEOPETUUECKHE
OCHOBHBIE BU/IbI OCHOBHBIE BU/IbI OCHOBBI (PU3UKH; OCHOBBI (PH3UKH;
SKCIIEPUMEHTOB B JKCIIEPUMEHTOB B OCHOBHBIE BU/IBI OCHOBHBIE BU/IBI
o0nacTu MEXaHUKH, | 00JIaCTU MEXaHUKH, | DIKCIIEPUMEHTOB B HKCIIEPUMEHTOB B
MOJIEKYJISIPHOM MOJIEKYJISIPHOM 00JacTh MEXaHWKH, | 00JIAaCTH MEXaHUKU,
busuKy U bu3HuKYN 1 MOJIEKYJISIPHOM MOJIEKYJIIPHOU
TEPMOIMHAMHUKH, TEPMOANHAMHUKH, (bu3uK 1 bu3ukK 1
AIIEKTPUYECTBA U AJIEKTpUYECTBA U TEPMOJIMHAMHUKH, TEPMOJTUHAMUKH,
MarHeTu3Ma, ONTHKH | MarHeTHU3Ma, ONITUKU | DJIEKTPUYECTBA U AJIEKTPUUECTBA U
U siiepHOH (pusHKy. U SIepHON (PU3WKHM. | MarHETU3Ma, ONTHKH | MarHeTH3Ma, ONITUKU

U s,IepHOM PU3HKH. U siIepHOM pU3HKH.

yMeTh OOyuaromuiics OO6yuarommiics OOGyuarommiics OO6yuaromuiicst He
JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET yMeeT WU B
MOJIHOE 4acTUYHOE HEMOJIHOE HEJ0CTaTOYHOU
COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE CTEIIEHH yMEET
CIEAYIOIIMX YMEHUN: | CICAYIOIMMNX YMEHUM: | CIAEAYIOUIMX YMEHU: | BBIIOJHSATD:
aHATU3UPOBATH aHAIIM3UPOBATh aHAIM3UPOBATh aHAIIM3UPOBATh
MIEPBUYHBIC TIePBUYHBIE MIePBUYHBIE MIEPBUYHBIC
pe3yibTaThl pe3yabTaTh pe3ynbTaThl pE3yNbTaThI
HKCIIEPUMEHTOB; 9KCIIEPUMEHTOB; JKCIIEPUMEHTOB; AKCIIEPUMEHTOB;
JieNiaTh pacyeThl 1o JieNaTh pacyeTsl 1o JieNaTh pacyeTsl 1o JieNaTh pacyeThl 1o
dopmynam, ctpouts | popmynam, CTpouTh | popmyiam, CTpouTh | opMysiaM, CTPOUTH
rpauKu. rpapuKu. rpaduKu. rpaduKu.

Baaaerh | O0yuarommuiics OO6yuarommmcst OOGyuarommmiics OO6yuaromuiicst He
CBOOOJTHO IPUMEHSIET | JIOMYCKAIOTCS BJIQJICET B HETMOJIHOM | BJIAJICET WJIU B
MOJTy4YeHHbBIE HE3HAYUTENIbHbIE o0BbeMe U MPOSIBIIIET | HEOCTAaTOUYHOM
HABBIKH, B IIOJTHOM OLINOKH, HEJ0CTaTOYHOCTh CTEIICHHU BIIA/IEET:
o0beme BiajeeT: HETOYHOCTH, BJIa/ICHUS HaBBIKaMU: | TPaMOTHOM peun,
IpaMOTHOM peuH, 3aTpy/AHEHUs, TPaMOTHOH peuw, AHATUTUYECKUM U
AQHAIUTUYECKUM U YaCTUYHO BIIQ/ICET: AQHAJIUTUYECKUM U MOCJIeI0BAaTEIbHBIM
NOCJIEI0BATEIbHBIM | TPAMOTHOM peun, MOCIIEZIOBATEIbHBIM | MBIIIICHUEM,
MBIIICHHEM, AHATTUTHYECKUM U MBIIIJIEHUEM, ¢buzuKo-
bu3uKo- 1OCJeI0BaTeNbHbIM | (PU3HKO-

45




MaTeMaTHYECKUM
anmaparom.

MBIIIJICHUEM,
¢buzuko-
MaTeMaTH4eCKUM
anmnapaTom.

MaTeMaTH4YeCKUM
anmaparom.

MaTeMaTHYECKUM
anmaparom.

Koa m HauMeHoBaHHe KOMIIETEHIIMH

OIIK - 4. CriocobeH mpoBOJAUTh U3MEPEHUS 1 HAOII0ACHUS, 00pabaThIBATh U MPEICTABISAThH
HKCIIEPUMEHTANIbHBIC TAHHBIC

dran Kpurtepuu oneHuBaHus

(ypOBel—lB) OTJIHYIHO Xxopouio YAOBJIETBOPUTEJIbHO HEYAOBJIETBOPUTEJIbHO

3HATh OO0yyvarommiics OO0yyvarormmiics OO0yyvarormmiics OOyuarommiics
JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET JE€MOHCTPUPYET
MOJTHOE YaCTUYHOE HETIOJHOE MIOJTHOE OTCYTCTBHE
COOTBETCTBHUE COOTBETCTBUE COOTBETCTBUE WM HEJJOCTaTOYHOE
CIEAYIOLIMX 3HAHUW: | CIIEAYIOIIMX 3HAHUM: | CIAEAYIOLIMX 3HAHUW: | COOTBETCTBHE
MOPSATIOK TIOPSIOK - CJIEYIOIIUX 3HAHUI:
oopmiIeHUS oopmienus HOPSJI0K MOPAIOK
71a00paTOPHBIX paboT | TabopaTOpHBIX PadboT | 0hOpMIICHHS oopMIIeHUS
1ocJie NpOBEACHUS 10CJI€ TIPOBEACHMUS 1a00paTOpHBIX paboT | T1abopaTOpPHBIX padoT
9KCIIEPUMEHTOB; JKCIIEPUMEHTOB; 1ocie MPOBEACHUS 1ocJie MPOBEACHUS
TEOPETUYECKHE TEOPETUYECKHE 9KCIEPUMEHTOB; HKCIEPUMEHTOB;
OCHOBBI MATEMaTUKHU | OCHOBBI MATEMATHKU | TEOPETHUECKUE TEOPETUUECKHE
U QU3UKY; 1 PU3UKY; OCHOBBI MATEMATHKH | OCHOBBI MATEMaTUKU
buznvecKkue MeTobl; | PU3NYECKHEe METOBI;, | U (PU3HKH; 1 HU3UKH;
METO/IbI METOIBI ¢busnveckne MeTobl; | PU3MUECKUE METOIBI;
MaTeMaTHUYECKOTO MaTeMaTH4eCKOro METO/IBI METO/IBI
IPOTPaMMHUPOBAHMS | MPOTPAMMHPOBAHUS | MATEMATHYECKOTO MaTeMaTHYECKOTO
C UCIOJIb30BaHUEM C HCIIOJIb30BaHUEM IPOrpaMMUPOBAHUS | IPOTPAMMHUPOBAHUS
UHPOPMAIIMOHHO- WH(POPMAITMOHHO- C HCIOJIb30BaHHEM C UCTIOJTb30BaHUEM
KOMMYHHUKAIIHUOHHBIX | KOMMYHHUKALIMOHHBIX | HH(POPMALUMOHHO- MH(pOPMaIMOHHO-
TEXHOJIOTUI TEXHOJIOTH KOMMYHHUKAIIHOHHBIX | KOMMYHHKAIIMOHHBIX
He(Tera3zoBoro jgena | HeTera3oBoro Jena | TEXHOJOTHI TEXHOJIOTU I

HedTera3oBoro jena | HeTerazoBoro jena

yMeTh OO6yuaronuiics OObyuatomuiics OO6yuaromuiics OOyuaromuiics He
JeMOHCTPHUPYET JI€MOHCTPHUPYET JIEMOHCTPHPYET yYMEeT WK B
HOJIHOE YaCTUYHOE HETIOJIHOE HE/I0CTaTOYHOU
COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE CTETIeHH yMeeT
CJICAYIOIIMX YMEHHMH: | CIEIYIOIUX YMEHUH: | CIeAYIOIINX YMEHUN: | BBIOIHATS!
IpaMOTHO OTBEYAaTh | TPAMOTHO OTBEYATh | IPAaMOTHO OTBEYAaTh | TPAMOTHO OTBEYATh
Ha BOIIPOCHI MPU Ha BOIIPOCHI IIpU Ha BOIPOCHI PU Ha BOIIPOCHI MPU
3almTe 3amuTe 3amuTe 3anuTe
71a00paTOPHBIX 1a00paTOPHBIX 71a00paTOPHBIX 1a00paTOPHBIX
paboT; UCTIOIB30BaTh | pabOT; UCIIOJIB30BATh | PabOT; UCIIOIB30BaTh | pabOT; UCIIOJIb30BaTh
CYIIECTBYIOIIINE CYIIECTBYIOIIHE CYIIECTBYIOINE CYIIECTBYIOIIHUE
MaKeTHl TIPOTPAMM MaKEeTHl IPOTPaMM MaKeTHl TPOTPaMM MaKeTHl TPOTPaMM
WIN SI3bIKOB WIH S3bIKOB WIH S3bIKOB WIN S3bIKOB
POTPAMMHUPOBAHUS | MPOTPaMMHPOBAHUS | IPOTPAMMHUPOBAHHS | IPOTPAMMHPOBAHUS
JUIS KOMITBIOTEPHOT'O | /ISl KOMITBIOTEPHOTO | JUIs KOMIIBIOTEPHOT'O | /1711 KOMITBIOTEPHOTO
MO/JICITMPOBAHUS MOJICITUPOBAHUS MO/JICITUPOBAHUS MO/JICITUPOBAHUS
HedTera3zoBoro jena | HedrerazoBoro jena | HeTerazoBoro jaena | HedTerasoBoro aena

Baaaerh | O0yuarommuiics OO6yuarommmcst OOGyuarommiics OOyuaromuiicst He
CBOOOJTHO IPUMEHSIET | JIOMYCKAIOTCS BJIQJICET B HETMOJIHOM | BJIAJICET MU B
MIOJTy9YCHHBIC HE3HAYNTEIIbHBIC 00bEeMe ¥ MPOSIBIISIET | HEJJOCTATOYHOM
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HaBBIKH, B IIOJTHOM
o0beMe BIIaJeeT:
HABbIKAMU PEIICHUS
MaTEeMaTHYECKHUX
3aja4 ¢
UCTIOJIb30BaHUEM
pa3HOO00pa3HBIX
CpeAcTB
KOMIIBIOTEPHOM
MOJIJICPKKH;
MeTOJaMHI
KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS
(bU3HYECKUX SIBICHUN
U TIPOIIECCOB
He(Tera3oBoro jena

OIINOKH,
HETOYHOCTH,
3aTpyaHEHMUS,
YaCTUYHO BIIA/ICET:
HaBbIKaMU PELICHUS
MaTeMaTUYeCKUX
3aza4 ¢
HCII0JIb30BAHUEM
Ppa3HoO00pa3HBIX
CPEICTB
KOMIIBIOTEPHOM
MOJICPIKKH;
METOJIaMU
KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS
(bu3HYECKUX SIBICHUN
Y TIPOIIECCOB
HeTera3oBoro aena

HEJ0CTaTOYHOCTh
BIIA/ICHUS HABBIKAMU:
HaBbIKAMH PEIICHUS
MaTeMaTHYECKUX
3aza4 ¢
HCII0JIb30BaHUEM
Pa3HoO00pa3HBIX
CpEICTB
KOMIIBIOTEPHOM
MOJIICPIKKH;
METOJIaMU
KOMIIBIOTEPHOTO
MOJICTUPOBAHUS
(bu3HUeCKUX SIBICHUN
U TIPOIIECCOB
HedTerazoBoro sena

CTETICHU BJI/ICET:
HABBIKAMU PELICHUS
MaTeMaTHYeCKHUX
3aza4 ¢
HCIIOJIb30BaHUEM
pa3HO00Pa3HBIX
CpeICTB
KOMITBIOTEPHOU
MOJIICPIKKH;
METOIaMHU
KOMITBIOTEPHOTO
MOJIETTUPOBAHUS
bu3znyecKux sIBICHUN
U TIPOLIECCOB
He(TerazoBoro aena

6.4.2. Memoouxa oyenusanus pe3yibmamos nPpomMeiCymouHou ammecmayuu
[TokazaTensiMu OLIEHUBAHUS KOMIIETEHIIUN Ha dTare MPOMEXyTOYHOM aTTecTalluu
1o IUCHUIUIMHE «DU3MKay ABJISIOTCS PE3yJIbTaThl O0yUYEeHUS 110 AUCITUTUIHHE.

OueHOYHBbIH JIUCT Pe3yJIbTATOB 00y4YeHH s N0 TUCHUILTHHE

YpoBeHb
Kox copmupoBan

KOMITETEHIHHU 3HaHusA YMenus Hasbixn HoerH

KOMIIeTeHIIUH
HA JaHHOM

yTamne / oleHKa

OIIK-1. 3HaTh TEXHUKY yMEThb BJIQJICTh HABBIKAMHU

Crniocoben 0€30MaCHOCTH IIPU | aHATU3UPOBATH IpaMOTHOM peyH,

pelaTh 3a/1a4u, | MPOBEIACHUN NIEPBUYHBIC AHATTUTHYECKUM U

OTHOCALINECS K | SKCIIEPUMEHTOB, pe3yibTaThl MOCJIEeI0BATEIbHBIM

npodeccuoHan | TEOpeTUYECKUE IKCIIEPUMEHTOB; MBIIICHUEM,

bHOM OCHOBBI (PM3UKU; JienaTh pacyeTsl Mo | (PU3HKO-

JESITeTbHOCTH, | OCHOBHBIE BHJIBI dbopmynaM, CTPOUTh | MaTEMaTHYECKIM

MIPUMEHSIS HKCHEPUMEHTOB B | TpaduKH. anmaparom.

METOBI oOiactu

MOJICJIMPOBAHN | MEXaHUKH,

s, MOJIEKYJISIPHOM

MaTeMaTH4ecKo | (PU3HUKU U

ro aHaJIK3a, TEPMOJINHAMHUKH,

€CTeCTBEHHOHA | AJIEKTPUUYECTBA U

YYHBIE U MarHeTH3Ma,

OOIIEMH)XEHEPH | ONITUKHU U AJEPHON

bI€ 3HAHUSA bu3uKy.

OIIK-4. 3HATH TMOPSIOK YMETh TPaMOTHO BJIAJICTh HaBbIKAMH

Cnocoben odopmiieHus OTBeYaTh Ha pelieHus

IPOBOJTUTH 712a00paTOPHBIX BOTIPOCHI ITPH MaTeMaTHYECKUX
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W3MEPEHUsS U pabot mocie 3aluTe 3aad C
HaOIII0IeH U, MIPOBEICHUS 1ab0paTOPHBIX HCIIOJIb30BaHNUEM
o0pabaThiBaTh | PKCIIEPUMEHTOB; pabor; Pa3HOOOpa3HBIX
Y TIPEJICTABIIATH | TEOPETUUECKUE UCIIOJIb30BATh CPEICTB
AKCIIEPUMEHTAN | OCHOBBI CYIIECTBYIOIIINE KOMITBIOTEPHOH
bHBIC TAHHBIC MaTEMaTHKHU U MAKeThI POTPAMM | TIOJIIICPKKU;

buznku; WA SI3BIKOB METOAaMHU

¢busnueckue MPOrPaMMHUPOBAHUS | KOMIIBIOTEPHOTO

METOBI; METOBI | JIJISt MO/JICIIUPOBAHUS

MaTEMaTHYECKOTO | KOMITBIOTEPHOTO buznuecKux

POrpaMMHUPOBAHU | MOJICITUPOBAHHS SIBIICHUI U

ac He(TEera3oBoro MIPOIIECCOB

UCIIOJIB30BAHUEM | JIea. He(TEera3oBoro

nH()OPMAITMOHHO- nena.

KOMMYHHUKAIIHOHH

BIX

TEXHOJIOT U1

He(TEera3oBoro

Jena.

OreHka Mo JuCHUILIMHE (CpeaHee apupMETHIECKOE)

OreHKa «OTIUYHOY» BBICTABIIETCS, €CIU CpeaHee apu(PMETHIECKOE HaXOIUTCS B
uHTEepBaJie ot 4,5 10 5,0.

O11eHKa «XOpOIIIO» BBICTABIAETCA, €CIIM Cpe/lHee apu(PMETHUECKOE HAXOIUTCS B
uHTEpBaJE oT 3,5 10 4.4.

O11eHKa «yIOBJICTBOPUTEIBLHO» BBICTABIIICTCS, €CIIU CpelHee apu(dMETHICCKOE
HaXOJUTCS B UHTEpBaJe oT 2,5 1o 3.4.

O11eHKa «HEYIOBJICTBOPUTEIHLHO» BBICTABIISICTCS, €CIIM CPeHEE apu(METHICCKOE
HaxoauTcs B untepnaie ot 0 1o 2,4.

[TpomexxyTouHas attectamus oOydaronuxcst B popMe dK3aMeHa MPOBOJUTCS TIO
pe3ynbTaTaM BBITIOJHEHUS BCEX BHUIOB y4eOHOW pabOTHI, MPEIyCMOTPEHHBIX YICOHBIM
MJIaHOM TIO0 JAWCHHIUIMHE «DH3MKa», MPU 3TOM YUYUTHIBAIOTCS PE3yJbTAaThl TEKYIIETo
KOHTPOJISl yCIIeBa€MOCTH B TedeHue cemectpa. OIllEHKAa CTENEHU JOCTUKEHUS
O0OyJarONIMMUCS TUTAHUPYEMBIX PE3yJbTaTOB OOyUCHHS IO TUCHUTIINHE MPOBOIUTCS
MIpErnoIaBaTesieM, BEIyIIUM 3aHATHS 110 JUCITUTUTMHE METOIOM SKCIIepTHOU oreHkH. [1o
HUTOTaM IMPOMEKYTOYHOM aTTECTAIIMH 10 TUCIUIUIMHE BBICTABIISETCS OIICHKA «OTIIMYHOY,
«XOPOIIIOY, KYAOBICTBOPUTEIHHOY» WIIH «HEYIOBIECTBOPUTEIIHHOY.

Ikana oneHNBaHUA Onucanne

BrimonHeHsl Bce BHIBI Y4eOHON paOOTHI, MPEayCMOTPEHHBIE Y4eOHBIM
mwiaHoM. CTyneHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHUW, YMEHUM,
HaBBIKOB  TMPUBEACHHBIM B  TaOmWIaX T[OKa3aTelei, OIepupyer
MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSMHU, HABBIKAMHU, TPUMEHSIET HUX B
CUTYaIUSAX TOBBIIICHHON CIOXHOCTU. [Ipr 3TOM MOTYT OBITH JOMYIICHBI
HE3HAYHTENIbHBIC OMMOKHN, HETOYHOCTH, 3aTPYAHEHHUS MMPU aHATUTHIECKUX
onepauusx, INEepEeHOce 3HAaHUKW W YMEHUM Ha HOBBIE, HECTAaHIApPTHHIE
CUTYallUH.

OTJIINYHO
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BrimonHensl Bce BUABI y4eOHOH pabOThI, MPEAyCMOTPEHHbIE Y4eOHBIM
wiaHoM. CTyAEeHT AEMOHCTPHPYET HEIMOJIHOE, IPaBUIbHOE COOTBETCTBHUE

Xoporio . . o
3HAHWUW, YMEHUI, HABBIKOB NMPUBEACHHBIM B TAOIUIAX MOKa3aTesel, 1100
€CJIM TIPU 3TOM OBLIH JIOMYIIECHBI 2-3 HECYIIECTBEHHBIC OITHOKH.
BrimonHeHsl Bce BHUIBI y4eOHOM pPaOOThI, MPETyCMOTPEHHBIC y4eOHBIM
mianoM. CTyIeHT JIEeMOHCTPHUPYET COOTBETCTBHE 3HaAHHMI, B KOTOPOM

Y 10BIIETBOPUTEIIBHO yA a PapY ’ P

OCBC€III€HAa OCHOBHAas, HauOoJyiee Ba)kHas 4acTh mMarcpuajia, HO IIPHU 3TOM
A0oNylcHa OHa 3HAYUTCIIbHAA omuOKa WX HETOYHOCTD.

He BbimonneH onuH nim 0osiee BUAOB yueOHOM paboThI, IPEeyCMOTPEHHBIX
y4eOHBIM TuIaHOM. CTYAEHT JAEMOHCTPHPYET HEIMOJHOE COOTBETCTBHUE
3HaHU#, yMEHUH, HABBIKOB NPUBEACHHBIM B TaONMIAX MOKa3aTelnei,
HeynoBneTBOpuTEnbHO | TOMYCKAIOTCS 3HAYMTENbHBIE OIMIMOKH, MPOSBISETCS OTCYTCTBUE 3HAHMHU,
YMEHUH, HaBBIKOB 10 pAAy TIOKazareyied, CTYICHT HCIBITHIBACT
3HAUUTEIbHBIC 3aTPYAHCHHS TPH ONEPUPOBAHUM 3HAHUSIMH M YMEHUSIMH
MIPU UX TIEPEHOCE HAa HOBBIE CUTYAIUH.

7. daekTpoHHass HHGOPMANMOHHO-00pa3oBaTeJIbHAS cpeaa

Kaxaplii oOyyaromuiicsi B TE€YEHHUE BCETO Mepuoja OOyueHHs O0ecleurnBaeTCs
WHIUBUTYATBHBIM HEOTPAHWMYEHHBIM JOCTYIIOM K JJIGKTPOHHOW WH(OOPMAIMOHHO-
oOpazoBarenbHOM cpene YeOokcapckoro wuHcTUTyTa ((punmana) MOCKOBCKOTO
MOJINTEXHUIECKOTO YHUBEPCUTETA M3 JIOOOW TOYKH, B KOTOPOW HMMEETCS MOCTYIT K

MH()OPMAIIMOHHO-TEJIEKOMMYHUKAaIMOHHON ~ cetn  «HTepHer» (mamee —  ceTh
«HTEepHET»), KaK Ha TEPPUTOPHUH (PHIIHATIa, TAK U BHE €€.

OnexTpoHHas HH(OpPMaLKMOHHO-00pa3oBaTelibHas cpeda — COBOKYITHOCTb
MH(GOPMALIMOHHBIX UM  TEJIEKOMMYHUKAIIMOHHBIX TEXHOJOTHM, COOTBETCTBYIOIUX
TEXHOJOTMYECKUX  CPEICTB,  OOECHEYMBAIOIIMX  OCBOEHHE  OOYyYaIOLIUMUCS

o0pa3oBaTeNbHbIX MPOrPaMM B TIOJHOM O00BEME HE3aBUCMMO OT MECTa HaXOXIACHUS
00yJarommxcs.

DnekTpoHHas HHOOPMAIIMOHHO-00pa30oBaTelibHAs cpeaa 00eCIeunBacT:

a) JIOCTYIl K y4eOHBIM IUIaHaM, paboOuyuM MporpamMMaM AUCIUIUIUH (MOAIYJIeH),
MPaKTHUK, JJICKTPOHHBIM Y4YEOHBIM HW3JAAHUSAM | DJICKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3zaHHbIM B pa0ouuX MporpaMmax JUCIHUIUIMH (MOayJel), IPaKTUK;

0) dopmupoBaHHE 3JIEKTPOHHOTO MOPTGHOIMO OO0yYarolmerocs, B TOM YHCIIE
COXpaHEHHE €ro paboT U OLIEHOK 3a 3TU PabOTHI;

B) QuKcaiuo xoj1a 00pa3oBaTeILHOTO MPOIEecca, Pe3yJIbTaTOB MPOMEKYTOUHON
aTTECTAIlMU M PE3yIbTaTOB OCBOCHHMSI MPOTPaMMEBI OaKaaBpHaTa;

r') MPOBEACHUE YYEOHBIX 3aHATHUN, MPOLEAYpP OIEHKU PE3YyIbhTaTOB OOYy4YEHUS,
peanu3anus KOTOPBIX MPEIyCMOTPEHA C TMPUMEHEHHEM OJJIEKTPOHHOTO OO0y4YeHHS,
JTUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN;

J1) B3aUMOJICUCTBHE MEXKIY YYaCTHHKAMH 00pa30BaTEILHOTO IMPOIECCa, B TOM
YUCJIe CHHXPOHHOEC W (WJIM) ACHHXPOHHOE B3aMMOJICUCTBUSI TIOCPEICTBOM CETH
«HTEepHETY.
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OyHKIMOHUPOBAHUE DBJIEKTPOHHON HMH(POPMALIMOHHO-00pa30BaTEIBHON CpE/bl

oOecrieunBaeTCs COOTBETCTBYIOIIUMU CpeaCTBaMHU uH(OpMaIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUN U KBaTu(uKaruei pabOTHUKOB, €€ UCIIOJIb3YIOIIUX U
MO/1/ICP)KMBAIOIINX.

OYHKIIMOHUPOBAHUE BJIEKTPOHHONW HH(POPMALMOHHO-00PA30BATEIBHONU Cpebl
COOTBETCTBYET 3aKOHOAATENbCTBY Poccurickont denepanuu.

OcHoBHbIMH cocTaBistomumMu DMOC dununana SBISIOTCA:

a) callT UWHCTUTYTa B ceTu VIHTEepHET, pAacHoJOKEHHBIH MO aapecy
www.polytech21.ru, https://chebpolytech.ru/ kotopsrii o6ecrieunBaert:

- IOCTYI 00YyYaromuxcs K yueOHbIM IJIaHaM, pabouuM MPOrpaMMaM JUCHUIUINH,
MpaKTUK, K W3MaHUSIM DJJICKTPOHHBIX OHOJMOTEYHBIX CHCTEM, DJIEKTPOHHBIM
nH()OPMAITMOHHBIM M 00pa30BaTEIBLHBIM PecypcaM, yKa3aHHBIX B pab04mX MporpaMMax
(paznensl caiita «CBeneHust 00 00pa30BaTEIBLHON OpraHu3aumn»);

- HGOPMHUpPOBaHKE O0YyYaIOIMUXCA 000 BCEX M3MEHEHMSIX Y4eOHOro mporecca
(HOBOCTHAd JIEHTA caiiTa, IEHTa aHOHCOB);

- B3aUMOJICHCTBHME MEXAY ydacTHHUKaMU 0Opa3oBaTelbHOTO  Ipoliecca
(mompasznensl caita «3agaTh BOMPOC AUPEKTOPY»);

0) ouManbHbBIE FIEKTPOHHBIE aJIpeca MoApa3IeICHUN U COTPYTHUKOB HHCTUTYTA
¢ Sugexc-nomeHom @polytech21.ru (crucoK KOHTAaKTHBIX JAHHBIX MOJpa3/eIeHUN
dunnana pa3MmelieH Ha opuiuaibHoM caiite @unnana B pazaene « KoHTakThl», CIUCKU
KOHTaKTHBIX O(HUITMATBHBIX JJICKTPOHHBIX JaHHBIX IIpPETojaBaTeiied pa3MEIIeHbl B
noapazaenax «Kadeaps») oOecreynBarOT  B3aUMOJCHCTBUE MEXKIY YYaCTHUKAMHU
00pa3oBaTeIbHOTO NPOLECCa;

B) JUYHBIA KaOuHeT oOywarouierocs (moptdosivio) (BXOJA B JIMYHBIA KaOWHET
pasmenieH Ha odunuanbHoM caite Dwimana B pazaene «CTyaeHTy» mojapasjelie
«InexkTpoHHass WHGOPMALIMOHHO-00pa3oBaTelibHas Cpela») BKIOYaeT B cels
nopTdoano CTyAeHTA, dSJICKTPOHHBIC BEIOMOCTH, PEUTHUHT CTYJACHTOB M 00CCIICUNBAELT:

- ¢ukcanuio xo/a 00pa30BaTENBHOIO MPOIECCa, PE3yJIbTATOB MPOMEKYTOUHON
aTTECTAIlMU U PE3yJIbTATOB OCBOCHHS 00Pa30BaTEIBHBIX IPOTPAMM O0yUYaIOIIIHUMHUCS,

- (opMupoBaHHE 3JCKTPOHHOTO TOPTGOIUO OOYYAIOMIErocsi, B TOM YHCIE C
coxXpaHeHHe paboT 00yUaroIerocs, peleH3uil 1 OIeHOK Ha 3TH PabOThI,

I') DJCKTPOHHbIE OWOJHMOTEKH, BKIIOYAIOIIME  OJEKTPOHHBIC  KaTaJlOTH,
MOJIHOTEKCTOBBIE JOKYMEHTHI U OOECIEeYMBAIOIINE JOCTYI K Y4eOHO-METOAMYECKUM
MaTrepuaiam, BEITYCKHBIM KBATH(PUKAIIMOHHBIM padoTaM | T.1.:

Yebokcapckoro uHctutyTa (punuana) - «MPBUC»

1) AJIEKTPOHHO-OMOMMoTeuHbie cuctembl (ObC), BKIIOYAIOMIME JJICKTPOHHBIM
KaTaJIOT U MOJTHOTEKCTOBBIC JOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pasoBarenpHas wiatdhopma KOpaiit - https://urait.ru

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

¢) miardopma mudposoro odopazosanus [Tomurexa -https://Ims.mospolytech.ru/

K) cucteMa «AnTturiaruat» -https://www.antiplagiat.ru/

3) cucrema »saekTpoHHOro mokymeHtoobopora DIRECTUM  Standard —
o0ecneunBaeT JOKYMEeHT0000poT Mexny dunnanom u YHUBEPCUTETOM;
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n) cucrema «1C VYnopasnenue BY3om OnektponHbiii nekaHaT» (MOCKOBCKUI
MOJINTEXHUYECKUH YHUBEPCUTET) oOecreunBaeT (UKCAIMI0 X0/a 00pa3zoBaTEIbHOTO
Ipolecca, pPe3ylbTaTOB IPOMEKYTOUHOM aTTECTAlMM M PE3yJIbTATOB OCBOCHUS
o0pa3oBaTeNbHBIX MPOrpamMM O00YHAOIIUMUCS;

k) cuctema «POLYTECH systems» o0OecnieunBaeT HHPOPMAIUOHHOE,
JOKYMEHTAJIbHOE aBTOMATU3HUPOBAHHOE COMPOBOXKICHHE 00pa30BaTEIIbHOIO MPOIIECCa;

1) cucteMa «AOUTypUeHT» 00eCIieunBaeT JOKYMEHTAIbHOE aBTOMaTU3UPOBAHHOE
CONPOBOXKJICHHE Pa0OThI MPUEMHON KOMUCCUU

8. IlepeyeHb OCHOBHOWI W [ONOJHMTEJbHOH Y4YeOHOW JMTEpaTyphbl,
HE00X0AMMOM /151 0CBOCHUS AMCUHUILIMHBI

OcHoBHas JuTEparTypa:

1. CaBenbeB, 1. B. Kypc o6meit ¢usuku. B 3 Tomax. Tom 1. Mexanuka.
Monekynspuas ¢uszuka / . B. CaBenbeB. — 20-¢ uzn., crep. — Cankr-IletepOypr :
Jlansb, 2025. — 436 c¢. — ISBN 978-5-507-52151-7. — Texkcr : anekTpoHHbIi // JlaHb :
3JIEKTPOHHO-O0MOIMoTeuHas cucrtema. — URL: https://e.lanbook.com/book/440105

2. CasenneB, . B. Kypc o6mieit ¢usuku. B 3-x 11. Tom 2. DiekTpu4ecTBO U
marHetusMm. Bomael. Ontuka / U. B. CaBenseB. — 18-e uzn., ctep. — Cankr-IleTepOypr
: Jlanw, 2024. — 500 c. — ISBN 978-5-507-51528-8. — TekcT : anmekTpoHHbIi // JIaHb :
2JIEKTpOHHO-O0MOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/422636

3. Casenwes, U. B. Kypc obmeit ¢puzuku. B 3-x tr. Tom 3. KBanToBas onrtuka.
AtomHas ¢usuka. @usuka TBepAoro tena. Ou3nMka aTOMHOTO siApa U JIEMEHTAapHBIX
gactull / W. B. CaBenseB. — 16-e uzn., crep. — Cankr-IletepOypr : Jlans, 2025. — 320
c. — ISBN 978-5-507-50503-6. — Texct : snextpoHHblii / JlaHb : 3JIEKTPOHHO-
onbmmoreunas cucrema. — URL.: https://e.lanbook.com/book/440198

4. CaBenbeB, M. B. COopHuk BompocoB u 3amad mo obOmei ¢usuke / U. B.
CasenbeB. — 11-e u3g., crep. — Cankr-IletepOypr : Jlanp, 2023. — 292 c. — ISBN
978-5-507-46106-6. — Texct : »nexTpoHHbIN // JlaHb : 3IEKTPOHHO-OMOIHOTEUHAsS
cucrema. — URL: https://e.lanbook.com/book/297674

JlonmoJIHUTEJILHAS JJUTEPATYPA

1. Aitzenon, A.E. ®usuka: y4eOHMK ¥  TOpPaKTHKyM JJIs  By30B/
A. E. Alizenion. — Mocksa : UznarensctBo FOpaiit, 2023. — 335 c. — (Bricmiee
obpazoBanue). —  ISBN 978-5-534-00487-8. — Tekct : DIEKTpOHHBIN //
Oo0pa3zoBarenbHas miatgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511373

2. Topnau, B. B. ®wusuka. CamocrosiTesbHasi paboTa CTyJICHTA : yUYEOHUK IS
By30B / B. B. I'opnau, H. A. iBanos, M. B. [Inactuauna. — 2-e u3A., UCOp. U AOM. —
Mocksa : M3patensctBo [Opaiit, 2025.— 168 c.— (Bricmee o0pa3zoBaHue). —
ISBN 978-5-9916-9816-0. — Texkcr : anexTpoHHbIi // OOpazoBaTenbHas muiaTdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/561804
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3. Usnues, A. 1. ®usuka / A. JI. IBnueB. — 4-e uzn., crep. — Cankr-IletepOypr
: Jlanw, 2024. — 676 c. — ISBN 978-5-507-48769-1. — TekcT : anmekTpoHHbIH // JIaHb :
3JIEKTPOHHO-O0MOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/362933

4, Kpapuenko, H.}0. ®wusuka: yueOHMK © MNPaKTUKyM JUIS BY30B /
H. 1O. KpaBuenko. — Mocksa : U3znarensctBo FOpaiiT, 2025. — 322 ¢c. — (Bricuiee
obpazoBanue). —  ISBN 978-5-534-19224-7. — TekcT : DdICKTPOHHBIN //
Oo6pa3zoBarenbHas miatgopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/560805

5. Poauonos, B. H. ®u3uka : yue6Hoe nocodue aiis By3oB / B. H. Ponuonos. —
2-e u311., uctp. u nomn. — Mocksa : U3narensctBo KOpaiit, 2025. — 236 ¢. — (Briciiee
obpaszoBanme). —  ISBN 978-5-534-20787-3. — Tekcr : DNEKTPOHHBIH //
OopasoBarenbHas wiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/558786

6. Tpodumona, T. 1. PykoBoACTBO K pelieHuto 3a7a49 M0 PU3UKE : YICOHUK IS
By30B / T. U. Tpodumora. — 3-¢ u3z., ucnp. u gon. — Mocksa : M3narensctBo FOpaiiT,
2025. — 265 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-9916-3429-8. — Tekcr :
anekTpoHHbIt  //  OOpazoBatenbHass 1atdgopma FOpaiit  [caitit]. — URL:
https://urait.ru/bcode/559650

7. ®usuka : yueOHUMK U mpakTukyM mig By3oB / B. A. Uneun, E. lO. baxtuna,
H. b. Bunorpanosa, I1. . Camoiinenko ; non penakuuein B. A. MnbuHa. — Mocksa !
NznarensctBo HOpaiit, 2025. — 399 c. — (Bricmiee obpazoBanue). — ISBN 978-5-
9916-6343-4. — Texcr : anektpoHHBIH // OOpa3zoBarensHas miatdGopma Opaiit [cait].
— URL.: https://urait.ru/bcode/560134

Iepuoauka

1. HedrerazoBas mpoOMBIIIICHHOCTD : OTpaciieBoi xypHai. https://nprom.online -
TeKCT : 2IIEKTPOHHBIN.

2. bypenne U HePTh : HAYYHO-TEXHUYECKUN PEUEH3UPYEMBIH KypHal.
https://burneft.ru - TekcT : AMEKTPOHHBIN.

9. IIpogeccuonanbHbie 0a3pl JAHHBIX W HMHMOPMALMOHHO-CIPABOYHBbIE
CHCTEMBI

[IpodeccrnonanpHas 6a3a JaHHBIX U Nudopmanust o mpaBe COOCTBEHHOCTH
MH(OPMAIMOHHO-CIIPABOYHbIE CUCTEMBI (pPEeKBU3UTHI JOTOBOPA)
CoBeplieHCTBOBaHNE o0Opa3oBaHUs u

PIH)KCHCpHOfI ACATCIIBHOCTU BO BCEX HX

MIPOSBIIEHUSIX, OTHOCSIIUXCSA K eOHOM
Accornmanus umkenepaoro oopa3zoBanus Poccun p ’ ya Y

. HaydYHOMY u TCXHOJIOTUYCCKOMY
https://aeer.ru/

HaIpaBJICHUAM, BKJIFOYas IMPOLECChI

npenoaaBaHus, KOHCYJIbTUPOBAHUA,

WCCIEAOBaHMS, pa3padOTKU  HMHXKEHEPHBIX
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pelleHMi, BKIItoYass HedTerasoByl0 OTpacib,
TpaHcdepa TEXHOJIOTHIA, OKa3aHUs IIHPOKOTO
CIeKTpa 00pa30BaTEIbHBIX yCIyT,
oOecneucHUs CBsA3€ld € OOIIECTBEHHOCTHIO,
IPOM3BOJCTBOM, HAyKOH ¥ MHTErpalud B
MEXKIyHApPOJAHOE  HAy4YHO-00pa3oBaTeIbHOE
IIPOCTPAHCTBO.

CBOOOJHBIN IOCTYII

Caiir  ArentcTtBa HedTerazoBold uHMOpMAIUU
http://www.angi.ru/

Caiit ArentcTBa HedTerazoBol nHMOpMaIUU

ANGI.Ru IIPEICTaBIISIET co0oit
CTIeaTM3UPOBAHHBIH nopra,
UHGOPMUPYIOIIUI OTpAacIIEBYIO

OOIIIECTBEHHOCTh O  JKHM3HH  TOIUIMBHO-
sHepreTuueckoro komiuviekca Poccuu. 3mech
MOXXHO O3HAaKOMHUTBCS C TEHJAECpaMU U
BaKaHCHSIMH HE(TSAHBIX, ra30BBIX 31
He(dTerazocepBucHbIX Kkommanui. Co3ngaHa
KpymHass 0a3a JaHHBIX TIO TMPEANPUATHIM
orpacid. Yto0 uATH B HOTY CO BPEMEHEM,
OTKPBIT u pa3BHuBacTCA pasnuen
"Bungeonosoctu", co3laH KaHaJ
"Hedrerazopoe Buneo" Ha YouTube.
CBOOOJHBIN TOCTYII

Bonbmas sHIMKIONE M HEPTH U Ta3a
https://www.ngpedia.ru/index.html

DOHuuksoneaus coaepxkut 630295 crareit u3
pa3HbIX oOOJacTei HAyKH HM  TEXHUKH.
TexcroBoi ~ 0a3ol  [JIi  COCTaBJICHUS
SHIUKJIIONIETUU cTana INEKTPOHHAsS
oubnuoteka «Hedto-I"azy.

. OTtpacib »
Ha3zBanue Cokpaménn | OpraHu3anuoOHHO- (0 6§acn, OduunanbHbI
OpraHu3anuu oe Ha3BaHMe | mpaBoBas ¢opma caiir
JAesITeJIbHOCTH)
Ob6mepoccuiickoe
Ob6mepoccuiickas
OTpacieBoe mep Hobbiua, http://www.orngp.r
OGbEHHEHHE OOOP HITI HerocyJgapCcTBeHHast nepepaboTKa, u/o-nas/documenti-
b N . HEKOMMepuecKast TPaHCTIOPTHPOBKA ooor-ngp/
He(TsIHOM U ra30BOM J—— HeyTH 1 raza
MIPOMBIIIIIEHHOCTH
u Hammonansua
arMoHaIbHas o TloGbiua,
Acconmanus YacTtHas nepepaboTKa, https://nangs.org/ab
Accommanusa
He(TErazoBoro COOCTBEHHOCTh TPaHCIIOPTHPOBKA out/why
cepBrica HedTerazoBor HeyTH 1 raza
0 cepBuCca
Coros Oowmepoccuiickast TloGbiua,
HErocyJaapCTBEHHAs nepepaboTka, http://www.sngpr.r
He(TenPOMBIIIIEHHUK CHII /
HEKOMMEpUeCKas TPaHCIIOPTHPOBKA u
OB OpraHM3aIs HedTH ¥ raza

53



http://www.angi.ru/
https://www.ngpedia.ru/index.html

10. IIporpammHoe  oOecmeyeHue  (JIMUIEH3MOHHOe W CBOOOJHO
pacnpocTrpansieMoe), HMCHOJb3yeMoOe TMpPH OCYyIIeCTBJIEHHMH 00pa3oBaTeJbHOIO
npouecca

HNudopmanus o npase
IIporpammuoe (popman P
Aynuropus cOOCTBEHHOCTH (PEKBH3HUThI
o0ecnieyenue

J0TOBOpPa, HOMeP JHUIEH3UH H T.J1.)

Ne 2126 YueOHast ayuToOpHs
JUISI IPOBE/ICHUS YUeOHBIX
3aHATHI BCEX BUOB,
MPElyCMOTPEHHBIX TPOTrPaMMOit
CpeaHero npogeccnoHaIbLHOTO
obOpasoBanus/OakanaBpuara/
CHenuaIuTeTa/ MarucTpaTypshl,
OCHAIIIeHHAasi 000pyJOBaHUEM U
TEXHHUYECKUMU CPEIICTBAMU
00y4eHus1, COCTaB KOTOPBIX
ornpezensercs B pabouux
porpaMMmax JUCIUILIAH
(MopyIiei)

Kabuner HedTeraszoporo nena

1C:IIpennpusitue 8.
Komrmiekt aist o0ydenust

morosop Ne 08/10/2014-0731

Windows 7
OLPNLAcdmc

norosop NeJ103 or 30.05.2012) ¢
norncoriamesusaMu ot 29.04.14 u
01.09.16

(6eccpouHast TUIICH3U )

Kaspersky Endpoint
Security ms OusHeca —
Pacmmpennsiii Russian

Edition. 150-249 Node 2
year Educational Renewal
License

CyOMIieH31OHHBIN 10roBop Ne
TII11-126/2023 ot 14.12.2023

Google Chrome

CB00OOIHOE pacTpocTpaHsIieMoe
porpaMMHOe o0ecredeHue
(6eccpounast TUIICH3U )

Microsoft Office Standard
2007(Microsoft
DreamSpark Premium

HOMEp JuleH3un-42661846 ot
30.08.2007) ¢ moncoriameHusiMu OT
29.04.14 u 01.09.16 (6eccpounas

Electronic Software JIMLICH3HST)
Delivery
Academic(Microsoft Open
License
Zoom CBOOOJTHO PaCIPOCTPAHIEMOE
IporpaMMHoe o0ecreyeHue
(6eccpouHast TUIICH3US)
AdobeReader CBOOOJTHO PaCIPOCTPaHIEMOe
MIpOrpaMMHOE oOecreueHue
(Geccpounast TUIIEH3MS)
Ne 2166 YueOHast ayuTopHsi Windows 7 norosop NeJ103 ot 30.05.2012) ¢
JUTSI IPOBENICHUS YUeOHBIX OLPNLAcdmc norcoriameHussMu ot 29.04.14 u

3aHATHH BCEX BHIOB,
IIPEyCMOTPEHHBIX TPOTPaMMOI
cpenHero npodeccuoHaIbLHOTO
oOpa3oBaHus/6akanaBpuaTa/
crernuanuTeTa/ MarucTparypsl,
OCHaIlleHHast 000pyI0BaHHEM U
TEXHUUYECKUMU CPECTBAMU
00y4YeHHsI, COCTaB KOTOPBIX
ompenensercs B pabounx
porpaMMax JIUCLUILUINH
(MomyIeir)

Kabuner TexHonoruu

01.09.16
(Geccpounast TUIICH3MS)

Kaspersky Endpoint
Security nns GusHeca —
Pacmmpennsiii Russian

Edition. 150-249 Node 2
year Educational Renewal
License

CyOnuieH3noHHBIN 10roBOp Ne
TII11-126/2023 ot 14.12.2023

Google Chrome

CB00O/IHOE pacIpOCTPaHIEMOe
IporpaMMHoOe oOecrieueHue
(6eccpounast TUIICH3U )
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Nudopmanus o npase

IIporpammHuoe
Aynuropus CcOOCTBEHHOCTH (PEKBH3HThI
odecrneueHue
JAOTr0BOpPa, HOMEp JIMIEH3HH U T.J.)
IIPOM3BOJICTBA U PEMOHTA Zoom CBOOOJIHO pacIpoCTpaHIeMOe

MalluH

IPOrpaMMHOE OOecrieueHHe
(GeccpouHast TUIIEH3USA)

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

HOMEp JuleH3un-42661846 ot
30.08.2007) ¢ norcornameHusiMu OT
29.04.14 u 01.09.16 (6eccpounas
JIUTICH3US)

Ne 1176 YueGHast aymuTopHs
JUTSI IPOBE/ICHUS YUCOHBIX
3aHATHI BCEX BHUIOB,
MPElyCMOTPEHHBIX TPOTPAMMOit
CpeaHero npogeccnoHaIHLHOTO
obOpasoBanus/OakanaBpuara/
CHelHaInTeTa/ MaruCTPATYPHI,
OCHAIIIEHHas! 000pyI0BaHUEM U
TEXHUYECKHMHU CPEACTBAMU
00y4eHus1, COCTaB KOTOPBIX
ornpezensercs B pabouux
porpaMMmax JUCIUILIAH
(MopyIieit)

JlaGopaTtopus puzuku

Kaspersky Endpoint
Security mas 6usneca —
Pacmmpennsiii Russian

Edition. 150-249 Node 2
year Educational Renewal

CyOnuieH3noHHbIH J0roBop Ne
[IT1-126/2023 ot 14.12.2023

License
Windows 7 moroop NeJ103 ot 30.05.2012) ¢
OLPNLAcdmc norcoriamenusmu ot 29.04.14 u

01.09.16
(6eccpouHast TUIICH3U )

Google Chrome

CBoOoaHOE pacpocTpaHsieMoe
pOrpaMMHOE 00ecTieueHHE
(Oeccpounast TuLEH3U)

AIMP

OTEYECTBEHHOE CBOOOIHO
pacmnpocTpaHsieMoe MPOrpaMMHOE
oOecnieuenue (beccpoynas
JUIICH3US)

Ne 1186 YueGHast ayutopus
TSI IPOBEJICHUST YY€OHBIX
3aHATHUI BceX BUJIOB,
IPEIYCMOTPEHHBIX IPOTPaMMON
CpeaHero mpogecCnoHaIHLHOTO
oOpa3oBaHus/0akanaBpuaTa/
crernuanuTeTa/ MarucTparypsl,
OCHaIlleHHast 000py/I0BaHUEM U
TEXHUYECKUMU CPEACTBAMHU
00y4YeHHsI, COCTaB KOTOPBIX
ompenensercs B pabounx
nporpaMMax JTUCIUIUTMH
(MomyIeir)

JlaGoparopus ¢puznuku

Kaspersky Endpoint
Security ms GusHeca —
Pacrmpennsiii Russian

Edition. 150-249 Node 2
year Educational Renewal

CyOnuieH3uoHHbIH J0roBop Ne
[IT1-126/2023 ot 14.12.2023

License
Windows 7 noroBop NeJ103 ot 30.05.2012) ¢
OLPNLAcdmc noncoriamenusamu ot 29.04.14 u

01.09.16
(6eccpounast TUIICH3U)

Google Chrome

CBobosiHOE pacmpocTpaHsieMoe
MporpaMMHOE o0ecredeHne
(Geccpounast TUIICH3MS)

AIMP

0TEYEeCTBEHHOE CBOOOIHO
pacrpocTpaHsieMoe MPOrpaMMHOE
obecrnieueHue (GeccpoyHas
JTUTICH3US)
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Aynuropus

IIporpammHuoe
of0ecneueHune

Nudopmanus o npase
CcOOCTBEHHOCTH (PEKBH3HThI
JA0T0BOPa, HOMEP JIMLEH3UH U T.J.)

Ne 1126 [Momertenue mis
CaMOCTOSITEIIbHONU PabOThI
o0yyJaroumxcs

Kaspersky Endpoint
Security mas 6usHeca —
Pacmmpennsiii Russian

Edition. 150-249 Node 2
year Educational Renewal

CyOnuieH3noHHbIH J0roBop No
[I1I1-126/2023 ot 14.12.2023

License
Windows 7 noroop NeJ103 ot 30.05.2012) ¢
OLPNLAcdmc norcoriamenusmu ot 29.04.14 u
01.09.16
(6eccpouHast TMIICH3U )
AdobeReader CBOOO/THO PACIIPOCTPAHIEMOE

IpOrpaMMHOE O0OecIicueHHe
(OeccpouHast TUIEH3US)

I"apanT- cripaBoyHO-
MIpaBOBasi CUCTEMA

Horosop NeC-002-2025 ot
09.01.2025

Yandex Opayzep

CBOOOJTHO PACIPOCTPaHIEMOE
IporpaMMHOE 0OecIiedeHe
(6eccpouHast TUIICH3U )

Microsoft Office Standard
2007(Microsoft
DreamSpark Premium

HOMED JULeH3uu-42661846 ot
30.08.2007) ¢ morcornameHus My OT
29.04.14 1 01.09.16 (6eccpounas

Electronic Software JIMILIEH3HU)
Delivery
Academic(Microsoft Open

License

Zoom CBOOOJTHO PACTIPOCTPAHIIEMOE
mporpaMMHOe oOecriedeHme
(6eccpouHast TUIICH3US)

AIMP OTEUYECTBEHHOE CBOOOIHO

pacrpocTpaHsieMoe MPorpaMMHOe
obecrnieueHue (GeccpoyHast
JIUTICH3US)
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11. MaTepuaibHO-TeXHH4YECKOe O0ecneyeHne JUCHUILTHHbI

Tun u HoMep nmoMelIeHus

[lepeyeHb 0OCHOBHOIO 000PY/10BAHUSA
U TEXHUYECKHX CPeICTB 00y4eHHs

VYdeOHast ayiuTOPUS JJIsl TPOBEACHUS YUCOHBIX 3aHATUI
BCEX BUJIOB, IPEYCMOTPEHHBIX MPOTPAMMOK CPEITHETO
po¢eCCUOHAITBHOTO obpa3oBanus/OakanaBpuara/
crienuanureTa/ MarucTpaTypshl, OCHAIIIeHHAs
0o0OpyJIOBaHUEM ¥  TEXHHUYECKUMH  CpEACTBaMHU
00y4eHHs, COCTaB KOTOPBIX OIpeneNseTcss B pabounx
nporpamMmax JUCIHUIUIMH (MOTYJIEH )

Kabuner HedrerazoBoro nena

Ne 2126 (1. YebGokcapsl, yin. K. Mapkca, 1.60)

O06opyIoBaHue: KOMIUIEKT MeOeIH It
yueOHOro mporiecca; J0cKa yueoHas;
CTEHJIBI

TexHuueckue cpeacTBa 0O0yUCHUS:
KOMITBIOTEpPHAs TCXHUKA;
MYJTUMEANITHOE 000y I0BAaHUE
(TIpoeKTop, KpaH)

VY4eOHast ay1uTopus AJ1s IPOBEACHUS Y4eOHBIX
3aHSTUN BCEX BUIOB, IPEIYyCMOTPEHHBIX IPOrpaMMOit
cpeaHero npogecCuoHaIbHOTO
oOpasoBaHus/OakanaBpuara/ crieaauTeTa/
MarucTpaTypbl, OCHAIIEHHAss 000pyI0OBaHUEM H
TEXHUYECKUMHU CPEJICTBAMU O0yUEHUSs, COCTaB
KOTOPBIX OMPEACIIAETCS B padOYUX MPOrpaMmax
JUCHUILTUH (MOIYJICH)

KabuHeT TexXHOIOTHY TIPOU3BOACTBA U PEMOHTA MAITUH
Ne 2166 (r. Yebokcapsl, yin. K. Mapkca, 1.60)

O6opyaoBaHue: KOMILIEKT MeOeTH st
y4eOHOTro mporiecca; J0cka yuyeoHas;
CTCHJIBI

TexHuveckue cpeicTBa O0YUCHUS:
KOMITBIOTEpPHAS TCXHUKA;
MYJIbTHMEIHIHOE 000pyI0BaHKE
(mpoexTop, 3KpaH)

VYyeOHast ayuTOpus AJis IPOBEIACHUS Y4eOHBIX
3aHSTHUI BCEX BUJIOB, IPEIYyCMOTPEHHBIX IPOrpPaMMOii
cpeaHero npogecCuoHaIbHOTO
oOpasoBaHus/0akanaBpuara/ crieuaaInTeTa/
MarucTpaTypbl, OCHAIICHHAs: 000PYJOBAaHUEM U
TEXHUYECKHMH CPEICTBAMH 00yUeHHsl, COCTaB
KOTOPBIX ONpeNeNsieTcsi B pabounx mporpammax
JUCIUILTUAH (MOIYJICH)

JlabopaTopus puzuku

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

O6opynoBanue: KOMIICKT MEOCIH JIJIs
y4eOHOTO Mpolecca; J0cKa yueOHas;
CTCHBbI

TexHuueckue cpeacTsa 00yYeHus:
KOMHI)IOTepHaSI TCEXHUKA,
1ab0paTOPHBIE CTEHIbI; KOMIUIEKT
71a60paTOPHOTO 000PYIOBAHUS TIO
JTUCITUILINHE

VYyeOHast ay1uTopus AJis IPOBEICHUS Y4eOHBIX
3aHATHUH BceX BUJOB, IPEAYCMOTPEHHBIX IPOrpaMMOin
cpenHero npogeccHoHaIbHOTO
oOpa3oBaHus/OakanaBpuaTa/ cnenuaiurera/
MarucTpaTypbl, OCHAIICHHAs: 000PYJOBaHUEM U
TEXHUYECKUMH CPEICTBAMH 00yUeHHsI, COCTaB
KOTOPBIX ONpeNeNsieTcsi B pabounx mporpammax
JTUCLHUIUIAH (MOyJIeit)

JlabopaTopus puzuku

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

OO6opynoBanue: KOMILIEKT MeOeTH JIs
yueOHOro npoiiecca; A0cka yueOHas;
CTCHIbI

TexHuueckue cpeacTBa 0O0yUCHHUS:
KOMHI)IOTepHaSI TEXHUKA,
1ab60paTOPHBIE CTEHIbI; KOMIUIEKT
1ab0paToOpHOro 00OpyI0BAaHUS 11O
JTUCIIUILINHE

[Tomernienue a1 cCaMOCTOSATENHHON pabOTHI
o0yJaromuxcst
Ne 1126 (1. Yeboxkcapsr, yin. K. Mapkca, 1.60)

O0opynoBaHue: KOMIUIEKT MeOeTn ISt
y4eOHOro mpoiiecca;

TexHuueckue cpeacTBa O0yUEHHUS:
KOMIIBIOTEPHASI TEXHHUKA C
BO3MOXHOCTBHIO ITOAKJIIFOUYCHHUSA K CETHU
«HTEepHET» N 0OecTeYeHUEM JIOCTYTIa
B AJIEKTPOHHYIO HH(OPMALIOHHO-
oOpa3oBaTenbHy0 cpeny Punnana
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12. MeTogu4eckue yKazaHusi VI 00y4ao1merocst o 0CBOCHUI0 AUCHUIINHBI

Memoouueckue ykazanusa 013 3aHAMUI NeKYUOHHO20 MUnaQ

B xome JeKUMOHHBIX 3aHATHH  oOOydaromemycs HEOOXOJMMO  BECTH
KOHCIIEKTUPOBAaHUE Y4YeOHOro MaTepuana, oOpaniarb BHMMAHME Ha KaTEropuw,
(GOpMyJIMPOBKH, PAaCKpBIBAIOIINE COAEPKAHUE TEX WM WHBIX SIBICHUN U IPOLECCOB,
HAy4YHBIE BBIBOJBI U IPAKTUYECKUE PEKOMEHIALNH.

Heo0xoaumo 3a1aBaTh NpenoaaBaTeN0 yTOYHSOMIKE BOIIPOCHI C LIEJIBIO YSICHEHUS
TEOPETHUUECKUX TMOJIOXKEHUM, pa3pelieHHusl CHOpHBIX cuTyaruil. lLlenecooOpazHo
nopabaTbiBaTh CBOM KOHCHEKT JIEKIIMH, JAeNias B HEM COOTBETCTBYIOIIME 3allHMCH W3
OCHOBHOM U JOIOJIHUTENBHOM JMUTEPATYPbl, PEKOMEHJIOBAHHOW NPENOJABATEIEM U
MIPEAYCMOTPEHHON y4eOHON NPOrpaMMOn JUCHUTIINHBI.

Memoouueckue yxkazanusa 074 3AHAMUI CEMUHAPCKO20 (NPAKMUYEcKo20)
muna.

[IpakTHueckue 3aHATUS TMO3BOJSIOT pa3BUBaTh y OOYyYarOLIErocss TBOPUECKOE
TEOPETHUYECKOE  MBIIUJIEHUE, YMEHUE CAMOCTOSTEIBHO M3y4aTb JIUTEpaTypy,
aHAJIM3UPOBATh NPAKTHUKY; y4aT YETKO (POPMYJIUPOBATH MBICIb, BECTU TUCKYCCHIO, TO
€CTh MMEIOT HCKIIOUUTEIbHO BA)KHOE 3HAYEHUE B PA3BUTHU CaMOCTOSATEIBHOIO
MBIIICHUS.

IToaroToBKa K MPaKTUYECKOMY 3aHATHIO BKJIIOYAET JBa 3Tana. Ha mepBom stane
OoOy4Yaronuiicss TUIAHUPYET CBOKO CAMOCTOSITEIbHYIO paloTy, KOTOpas BKJIIOYAET:
YSICHEHHUE 3a/IaHUs Ha CAMOCTOSITENIbHYIO pa0d0TYy; 0100p OCHOBHOW U AOTIOTHUTEIBHON
JUTEPATYPBhL; COCTABIECHUE TUIAHA PA0OTHI, B KOTOPOM OIMPEAEIISIOTCS OCHOBHBIE ITYHKTHI
npeacrosmerd noArotoBkd. CocTaBieHHE IJIaHA JUCUHUIUIMHUPYET W MOBBIIIAET
OpraHM30BaHHOCTH B paboTe.

Bropoii »Tan BKIHOYaeT HEMOCPEICTBEHHYIO MOATOTOBKY K 3aHSTHIO, KOTOpas
HAYMHAETCS C U3YUYEHHs] OCHOBHOM M JIONOJHUTENBbHOM nuTeparypbl. Oco60oe BHUMaHKE
IIpU 3TOM HEOOXOIMMO OOpaTUTh Ha COJEP)KAHHE OCHOBHBIX IMOJIO)KEHUN U BBIBOJOB,
OoOBbsiCHEHHE  sIBIIEHUH U  (AaKTOB, YSACHEHUE MPAKTUYECKOTO  IMPHIIOKEHUS
paccMaTpUBaEMbIX TEOPETUUECKUX BOIIPOCOB. [lanee ciemyeT moAroTOBUTh TE3UCHI IS
BBICTYIUICHU 11O BCEM Y4eOHBIM BOIIPOCaM, BBIHOCUMBIM Ha MIPAKTUYECKOE 3aHATHE WU
II0 TEME, BBIHECEHHOW Ha JMCKYCCHUIO (KPYIJbI CTOJ), MPOAYMATh IPUMEPHI C LEJIBIO
oOecrieueHuns: TECHOM CBSI3M M3y4aeMOM TEMBI C PEaTbHOU KU3HBIO.

'oToBACH K JAOKIAQy WM BBICTYIUIEHUIO B pPaMKax WHTEPAKTUBHON (HOPMBbI
(muckyccusi, Kpyriiblil CTOM), IpU HEOOXOAUMOCTHU CIIEyeT 0OPaTUTHCS 32 MTOMOILBIO K
MIPENOAABaTEIIO.

Memoouueckue ykazanus 011 1a060pamopHulx padoom.

JlaGopatopHble pPabOTHI Pa3BUBAIOT y OOYYAIOIIMXCS YMEHUSI UM HaBBIKH 10
MOCTAHOBKE W TPOBEJICHUIO (PU3UYECKOTO HKCIEPUMEHTa, MU3MEPEHUI0 (PU3NYECKUX
BEJIMYMH, OLIEHKHU MOTPEIIHOCTH H3MEpSEMbIX BEIMYUH, O(DOPMIICHUIO TEXHUYECKOU
JOKYMEHTAIlMM — COCTaBJICHUIO OTYeTa IO JabopaTOpHOM paboTe, caMOCTOSTENHLHO
aHAJIM3UPOBATh U OLIEHNUBATh MOJYYEHHBIE B XOE UCCIIEIOBAHUS PE3YIILTATHI.

[lonroroBka K BBINOJHEHHUIO Ja0OpaTOpHON paldOTHI MpenarnoyaraeT H3yuyeHue
TEOPETUYECKOr0 MaTepuaia, YCTpOWCTBa M METOJIOB pabOThl C H3MEPUTEIbHBIMU
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npuOopaMu, MOATOTOBKY TaOJUIl AJsi 3aHECEHUsS Pe3ylbTaToB M3MepeHuil. 3yuenue
IpaBUJI U TEXHUKU O€30IMMaCHOCTH MPpHU paboTe ¢ yueOHBIM PU3HMUECKUM 000pYAOBAHUEM.

[IpoBeneHune wuccieOBaHUA B XOJ€ BBINOJIHEHUS J1a0OpaTOpPHOM pabOThI
CIoCcOOCTBYET (POPMHUPOBAHUIO HABBIKOB MCCIIEIOBATEIBCKOMN JAESITEIIbHOCTH.

3aKTIOYUTENbHBIA 3Tall BBIMOJIHEHUST JabOpaTOpHON paboThl — odopMileHHE
OTueTa, B KOTOPOM YKa3bIBAIOTCA LIENM W 3aJladyd UCCJCIOBAHUS, XOJ BBIMOTHEHUS
paboThl, TPHUBOASTCS BBIYUCICHHUS MPU HAXOXKICHUU (U3MUECKUX BEITUYMH U HX
norpemHocteld. CyliecCTBEHHOE 3HAUEHUE UTPACT aHAINU3 MOJYYEHHBIX PE3yJIbTaTOB U
(dbopMyIMpOBKa BHIBOJOB.

Memoouueckue ykazanusa K camocmoamenvHoil padome.

CamocTosiTenbHass paboTa OOydYarolmerocsi SIBJASIETCS OCHOBHBIM CPEJICTBOM
OBJIQJICHHs] Y4eOHBIM MaTepuaioM BO BpEMsi, CBOOOJHOE OT 00s3aTeNbHBIX Y4eOHBIX
3aHsTuid. CamocTtosiTenbHass paboTra oOydYaromerocs HaJ YCBOCHHEM Y4eOHOIo
MaTepuaia 1o yueOHOM JUCHUILIMHE MOXKET BBIIOJIHATHCSA B OMOINOTEKE YHUBEPCUTETA,
yuyeOHbIX KaOMHEeTaX, KOMIIBIOTEPHBIX KjlaccaxX, a TaKKe B JOMAalIHUX YCIIOBHUSX.
CopepxaHue UM KOJMYECTBO CAMOCTOSITENIBHON pabOThl 00YyYaroIIerocsi onpeaesiercs
y4yeOHOU MpOrpaMMOil JHUCUUIUIMHBI, METOJAMYECKUMU MaTepuajgamH, MpakTUYeCKUMU
3aJIaHUSIMU M YKa3aHUSAMH TPEToaBaTesl.

Camocmosamenvnan padoma é ayOumopHoe pems MOHcem 6K1I04aAmb .

1) KOHCHEKTHpOBaHHE (COCTABJICHUE TE3UCOB) JICKIINH;

2) BBITIOJHEHUE KOHTPOJIBHBIX Pa0oT;

3) permicHHe 3a1a4;

4) paboTy CO CIPaBOYHOW U METOJANYECCKOM JINTEPATYPOH;

5) BBICTYIUICHUS C JOKJIAJaMH, COOOIICHUSIMI Ha CEMHHAPCKHX 3aHATHSIX;

6) 3amuTy OTYETOB IO JJAOOPATOPHBIM paboTaMm;

7) ydacTe B yCTHOM OMPOCE MO OTJCIBHBIM TEMaM U3y4aeMOW JUCIUTUINHBL;

8) yuacrtue B cobeceJOBaHUSIX, ICTOBBIX (POJIEBBIX ) UTPaX, TUCKYCCHSX, KPYTIIBIX
CTOJIaX, KOH(PEPEHIIHSIX;

9) yuwactue B TECTUPOBAHUU H JP.

Camocmoamenvnasn padoma 60 6HeaAyOUMOPHOE 8PEMA MONHCENM COCHLOAMD U3:

1) TOBTOpEHUS JICKIIMOHHOTO MaTepHaa;

2) TOJTOTOBKH K MPAKTUYCCKUM 3aHSTHSIM;

3) wu3ydeHus y4eOHOW U HAYUHOM JIMUTEPATYPHI;

4) penieHus 3a/1a4 U UHBIX TPAKTHUYECKUX 3aaHUN;

5) MOArOTOBKH K TECTUPOBAHUIO U T.II.;

6) MOArOTOBKH K MPAKTHYECKUM 3aHATHUSM YCTHBIX JOKJIAI0B (COOOIICHHU);

7) TOATOTOBKH OTYETOB IO Ja0OPATOPHBIM paboTaM;

8) BbIICTICHHS HANOO0JIEE CIIOKHBIX M MPOOJIEMHBIX BOIIPOCOB 110 U3y4aeMOi TEME,
MOJTyuYeHHE Pa3bsICHEHUH U PEKOMEHAAINIA M0 JTaHHBIM BOIPOCAM C MPENOoaaBaTeIsIMU
Ha KOHCYJIbTAIIMSIX;

9) mnpoBeneHHsS CAMOKOHTPOJISI ITyTEM OTBETOB Ha BOMPOCHI TEKYIIETO KOHTPOJIS
3HAaHUMU, pEUIeHUs MPEACTABIECHHBIX B JIaHHOW MporpaMMe 3ajad, TECTOB, HAIMCAHMS
pedepaToB Mo OTIEIbHBIM BOMPOCAM U3y4aeMOU TEMBI.

Texymuit KOHTPOJIb OCYIIECTBISIETCS B ()OpME YCTHBIX M MUCBMEHHBIX OIMPOCOB,
TECTUPOBAHUS, 3AIIUTHI OTYETOB MO Ja0OPATOPHBIM paboTaM, JOKIAI0B.
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B cnydae npomyckoB 3aHATHIA, HATUYKS MHAWBHUyabHOTO Tpadrka o0yueHus u
JUI 3aKPEIIEHUs] MPAKTUYECKUX HABBIKOB CTYAECHTaM MOTYT OBbITh BBIAAHBI THUIIOBBIE
UH/IUBHUlyaJIbHbIE 3aJlaHusl, KOTOpbIE JIOJDKHBI OBITh CHIaHbl B YCTAHOBJICHHBIN
[IPENOAABATEIEM CPOK.

13. Oco0eHHOCTH peaju3auMy JMCHMIUVIMHBI /ISl HHBAJIWAOB H JMI €
OrPAHMYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbSI

OOyueHue Mo JaHHOW AMCHMUIUIMHE HWHBAJIWAOB M JIMI C OrPaHUYECHHBIMU
BO3MOXKHOCTSIMU 30pOBbsl (nanee OB3) ocymiecTBiseTcss mpenoaaBaTeyeM ¢ y4eToM
0COOCHHOCTEW TCHUXO(MU3UUYECKOTO pPa3BUTHSA, HWHIUBUIYaJbHBIX BO3MOXKHOCTEH U
COCTOSIHHS 3710POBBSI TAKUX OOYHAOIITUXCS.

JInst cTyZA€HTOB C HapyLIEHUSIMH ONOpPHO-ABUraTesnbHOW (pyHkuuu u ¢ OB3 mo
CIIyXy MNpeIyCMaTpHUBAECTCS CONPOBOXKACHUE JIEKIMA M NPAKTUYECKUX 3aHATHI
MYJIbTUMEIUMHBIMA CPEACTBAMH, Pa3AATOYHBIM MATEPUATIOM.

Jlnst crynentos ¢ OB3 110 3peHuo npeycMaTpUBaEeTCsl IPUMEHEHHE TEXHUYECKUX
CPEICTB YCHJIEHUS OCTaTOYHOTO 3pEHHUs, a TaKKe IPEeNyCMOTPEHA BO3MOXHOCTb
pa3paboTKu ayJMOMAaTepHaIIOB.

[To nanHOM jucHuIUIiHE OOyYe€HHWE HWHBAIMIOB U JIML C OrpaHUYEHHBIMU
BO3MOJKHOCTSIMU 3JI0POBbSI MOXET OCYLIECTBJISATBCA KakK B ayJUTOpPUH, TaK U C
HCIIOJIb30BaHUEM AIEKTPOHHOMN UH(OPMaAIMOHHO-00pa30BaTEeIbHON Cpenbl,
00pa30oBaTeNbHOTO NOpTaia U 3JEKTPOHHOU MOYTHI.
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JIUCT JONOJIHEHUI U U3BMEHEHU N
paboueil mporpaMMBbl TUCITUTIITAHBI

PabGouast mporpamMma AMCHMIUIMHBI pPAacCMOTpEeHa, OOCyXKJeHa | ojoOpeHa s
ucrionHenus B 202 -202_ ydyeOHOM rojay Ha 3acelaHuu Kadeapbl, MPOTOKOa No
OT«  » 202 r.

Baecennl JOITIOJIHCHUS U1 U3MCHCHUA

PabGouast mporpamMma AMCHMIUIMHBI pPAacCMOTpeHa, OOCykJeHa u ojoOpeHa s
ucnioniHenus B 202 -202__ ydeOHOM rojay Ha 3aceaHuu Kadeapbl, MPOToko No
OT«  » 202 .

BHecenbl JOITIOJIHCHU 1 U3MCHCHU A

PabGouast mporpamMMa AWCIMIUIMHBI pPAacCMOTpPEeHa, OOCYXKIeHAa | OAoOpeHa s
ucroHeHns B 202 -202_ ydeOHOM roay Ha 3aceTaHuH Kadeapbl, MPOTOKoa No
OT«  » 202 r.

BHecenbl JOITOJIHCHUA 1 U3MCHCHU A

PabGouast mporpamMma AHCIMIUIMHBI pPacCMOTpeHa, OOCyXkJIeHa u ojoOpeHa s
ucnonaHenust B 202 -202  ydyeOHOM roay Ha 3acelaHuu kadeapbl, IpoTOKoa No
T« » 202 r.

Bnecennt JOITIOJIHCHUS 1 U3MCHCHUA
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