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PabGouas mnporpamMmma AHCHMIUIMHBI pa3paboTaHa B COOTBETCTBUM C: -
denepalibHBI TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIA CTAaHAAPT MO HAMPABJICHUIO
noaroroBkn 21.03.01 HedrerazoBoe npemo W ypoBHIO BBICHIETO 00pa30BaHUS
OakanaBpHuaT, YTBEp)KICHHbIM MpPUKa30M MHHHCTEpCTBA 0O0pa30BaHUS W HAyKU
Poccuiickoit ®enepanuu Ne 96 ot 09 ¢eBpans 2018 roxa, 3aperucTpupoBaHHbIA B
Mumnrocte 02 maprta 2018 roaa, per. Homep 50225 (nanee — ®I'OC BO);

- y4eOHBIM IUIaHOM (OYHO-3a04HOM (opM 00y4YeHHUs) MO HAMPaABICHUIO
noarotoBku 21.03.01 «Hedrerazoroe neno».

Pabouas mporpamma JUCHMIUIMHBI BKJIIOUAET B C€0sl OLIEHOYHBIE MaTepUabl
JUISL TIPOBEACHUS TEKYIIEr0 KOHTPOJI yCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTECTALlUA
no aucuurniauHe (1.8 OoHA OLIEHOYHBIX CPEICTB AJIs MPOBEACHUS TEKYILIEr0 KOHTPOJIS
YCIIEBAEMOCTH, IPOMEXYTOYHOM aTTECTALMHU 10 UTOraM OCBOCHHMSI TUCLIUTIIINHBI)

Astop: Jlemaes Anekcannp HukosaeBud, KaHIMIAT TEXHUYECKUX HAVK, TOIEHT
kadeapsl TPDAHCIIOPTHO- YHEPTETHUYECKUX CUCTEM

(vrazams PHUO, yuenyio cmenenw, yuenoe 36anue unu O0IACHOCHb)

[Iporpamma omoOpena Ha 3acemanun Kadenapsl (mpotokon Ne 07 ot
16.03.2024r.).



1. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUS MO AMCHUILIMHE,
COOTHECEHHBIX € IUIAHMPYEMbIMHU Pe3yJIbTATAMHM OCBOEHHSI 00pa30BaTeILHOM
nporpammsbl (Llesiu ocBOeHUs1 M CIUIIMHBI)

1.1. LenstMu 0CBOCHUSI AUCIHUTUIMHBI « DU3UKA» SBIISIFOTCS:

- (¢opMupoBaHHWE  HAYYHOTO  COBPEMEHHOTO  E€CTECTBEHHOHAYyYHOTO
MHUPOBO33PEHUS U MBIIUICHUS;, - OBJIaJICHHE 0a30BbIMHU 3HAHUSMH B 00JIACTU TEOPUU
(bU3UYECKHX MPOIECCOB U CUCTEM, a TAK)KE€ METOJIOB UX aHaJIu3a.

3alauaMy OCBOCHUS JUCHUIIUHBI «DU3UKAY SIBJISIFOTCS

— W3YUYUTh OCHOBHBIC (PU3MUYECKHE SBJICHUS, OBIAJACTh (DYHIaMEHTAIbHBIMU
MOHSATUSIMU, 3aKOHAMHU U TEOPUSIMHU KITACCUUECKOU U COBPEMEHHOU (hU3UKH

— O03HAaKOMHTHCS C HAyYHOM amnmaparypol M MeToJaMHu (PU3UYECKOTO
HCCIICIOBAHUSI, MPUOOPECTH HABBIKU IIPOBEACHUS (PU3NUECKOTO PKCTICPHUMEHTA;

— HAYYHUTHCS BBIICIATH (PU3MUECKOE cojiepkaHHe B NPOo(ecCHOHATBHBIX
3amayax Oyaymieil nesTeIbHOCTH;

— OBJIaJIETh METOIaMH pelieHus TPo(ecCHOHATBHBIX 3a/1a4.

1.2.  Ob6nactu npodeccHOHAIIBHOW  JesATenbHOCTH U (Wiu)  cdepsl
po¢heCcCHOHATFHON AESITETFHOCTH, B KOTOPBIX BBIITYCKHUKH, OCBOUBIIIHE TPOrPaMMYy,
MOTYT OCYIIECTBIIATH MPO(HECCHOHATBEHYIO AEITeIbHOCTS!

- 19 JloGwrua, mepepaboTka, TpaHCIOPTUpPOBKa HepTu W raza (B cdepax:
oOecrieyeHusl BBIMOJIHEHUSI padOT MO JAMATHOCTUKE, TEXHUYECKOMY O0CITYKHBAHUIO,
PEMOHTY W JKCIUTyaTaniuu HedTerazoBoro 00OOPYIOBaHHWS; BBITIOJIHEHHS padOT IO
MPOEKTUPOBAHUIO, KOHTPOJIIO O€30MaCHOCTH U YMPaBIECHUIO paboTaMu npu OypeHuu
CKBaXMH; OpraHu3aluy padOoT MO NeOHaBUTALlMOHHOMY COIPOBOXKACHUIO OYypeHHUs
HE(TAHBIX U TA30BBIX CKBOKUH, PEMOHTY U BOCCTAHOBJICHUIO CKBAKUH; OTIEPATUBHOTO
COIPOBOX/ICHUS TEXHOJOTMYECKOIro Ipolecca A00bYM HepTH, raza U Ta30BOTO
KOHJ/ICHCATa; OpPraHU3allMi BEACHUS TEXHOJIOTHYECKHX MPOIECCOB M BBIMTOIHEHUS
paboT TO OIKCIUTyaTalu  OoOOpYAOBaHMS  TOJ3EMHOTO  XpaHEHHUS  rasa;
TEXHOJIOTHYECKOTO COMPOBOXACHUS MOTOKOB YTJIEBOJOPOJHOTO CHIPhSI M PEKHMOB
paboTHI TEXHOJIOTHYECKUX 00HEKTOB He(hTEra30BoM OTPACIH; BBITIOJTHEHHS KOMILIEKCa
paboT O TeoIOTO-MPOMBICIOBBIM HCCIEAOBAHUAM CKBAXHH TOJ3EMHBIX XPaHUJIHIIL
raza; oOecreueHus: KOHTPOJII W TEXHUYECKOTO OOCITY)KWBAaHUS JMHEHWHON YacTu
MarucTpajbHbIX  Tra30MpPOBOJOB;  BBINOJHEHHUS  pabOT MO  HDKCIUTyaTaluu
ra3oTPaHCIIOPTHOTO 000pyI0BaHUS; oOecrieueHus IKCILTyaTaluu
ra3opacnpeieIUTeNIbHbIX ~ CTAaHIMW; opraHu3anuu paboT MO  JMArHOCTHKE
ra30TPaHCIOPTHOIO 000PYAOBAHUS; pa3padOTKU TEXHUUYECKONW U TEXHOJOTHYECKON 4
JIOKyMEHTAITUH TTPH BBITIOJIHEHUH aBAPUITHO-BOCCTAHOBUTEIHHBIX U PEMOHTHBIX pa0doT
Ha OOBEKTax Tra30oBOWM OTpaciy; OpraHu3aludyd paboT MO 3alluTe OT KOPPO3UHU
BHYTPEHHUX  TMOBEpXHOCTEH  00OpynoBaHUS  HE(TETra30BOr0  KOMILJIEKCA;
AKCILTyaTalli 0OBbEKTOB IpHEMa, XPaHEHUS! U OTIPY3KU HE(PTU U HE(PTENPOLYKTOB).



1.3. K OCHOBHBIM 3agadyaM H3YUYCHHUA AUCHHUILIMHBI OTHOCHUTCA IIOATOTOBKA

O0yJaroIIIXCs

K

BBIIIOJIHCHHUIO  TPY/JAOBBIX

Ipo¢heCCHOHATLHBIMH CTaHIaPTAMM:

byHKIUNA B

COOTBCTCTBUH

C

HauMenoBanue

npogdeccuoHaJIbHBIX

Kon, nHammeHoBanme n
YPOBeHb KBAJINPUKATMHT
OT®, na koropsbie

Koa n nHaumenoBanue
TPYAOBBIX QYHKIIUIi, HA
KOTOpPble OPHEHTHPOBAHA

peructpanoHHbIN Ne 36688 )

00BEKTOB NIpHUEMa, XpaHEHUS

cranaapros (IIC OPHEHTHPOBAaHA
P (e P P AUCHUILINHA
AUCHMILIHHA
A/01.6
IIpou3BoaCTBEHHO-
XO03UCTBEHHOE 0OecrieueHue
TEXHOJIOTMYECKUX MPOIIECCOB
A MpreMa, XpaHEHUS U OTTPY3KU
He(TH ¥ He(PTEIPOTYKTOB
DKCIuTyaTanus 00BEKTOB ¢ (remporny
npueMa, XpaHeHUs U OTTPY3KHU
19.022 PIeMd, Xp by A/02.6
. HeTH U HE(PTENPOTYKTOB
[MpodeccronanbHbIi Benenue TeXHOIOrn4ecKux
crannapT «CHenuanuct 1o MIPOLIECCOB NPUEMa, XPAHEHUS
preMy, XpaHEHUIO u U OTTpy3KH HepTH U
OTTpy3Ke HetH u He(TempoayKTOB
HEPTETIPOTYKTOBY,
YTBEPKICHHBIN MPUKA30M B/01.6
MunuctepcTBa  Tpyaa U Opranuzanus JUarHOCTHUKU
colraIbHON 3aIUTHI 00BEKTOB MpHEMa, XPaHEHUS U
Poccuiickoit @enepauun ot 19 OTIpy3KU HEPTENPOAYKTOB
mapta 2015 r. Ne 172m
(3aperucTpupoBaH B B/02.6
MUHUCTEPCTBOM  FOCTUIIUH BrinosineHne MeponpusTUii Mo
N Kontpouib TEXHUYECKOTO
Poccuiickoit ®enepaunu 01 MIPOJIICHUIO CPOKA CITYIKOBI
COCTOSIHUS 00opy10BaHuUs
anpes 2015 r., 000py10BaHUS OOHEKTOB

IIPUEMA, XPAHEHUS U OTTPY3KHU

M ompyskn medmn  n He(TU U HEPTETIPOTYKTOB
He(PTENPOAYKTOB
B/03.6
ATtTecTanusi 0ObEKTOB IpUEMA,
XpaHEeHHUs ¥ OTTPY3KH HePTH U
He(TEenpOaYKTOB
19.029 B/01.6
[IpodeccronanbHbIi Obecnieuenune padboOTHI
cranaapt «Cnequaiuct 1o TEXHOJIOTMYECKOI0
JKCIUTyaTaluu B obopynosanus I'PC, otaensHO
TEXHOJIOTHYECKOT 0 Ob6ecneuenne Hkcmnyatanuu | crosmux ['PII, y3moB yuera u
000pyI0BaHUs TEXHOJIOTMYECKOI0 penyLMpOBaHUs ra3a B
ra3zopacnpeenuTeIbHbIX 000pya0BaHUS I'PC, | 3a1aHHOM TEXHOJOTHYECKOM
CTaHLMUU, OTHEIBHO CTOAWMX | OTACNbHO  crosmux ['PII, pexuMe
ra3operyisiTOpHbIX IYHKTOB, | Y3JIOB ydera u
y3J10B y4era U | peayuupoBaHus rasa B/02.6
peayurMpOBaHUs rasza, OO0ecrneyeHue BHITIOTHEHUS
YTBEPKIACHHBIN IIPUKA30M paboT O TEXHUYECKOMY
MuHuctepctBa  TpyAa U 00CITYKMBaHUIO U PEMOHTY




HaumeHoBanme
npogeccuoHAJIbHBIX
cranaapros (I1C)

Koa, HauMeHoBaHHE U
YPOBeHb KBAJTU(PUKATMHU
OT®, na xoTopsle
OpPHEHTHPOBaHA
JUCIUILINHA

Kon u HaumeHoBaHue
TPYAOBbIX (PYHKUIMH, HA
KOTOpbI€ OPHEHTHPOBAHA
AUCHHUILIMHA

counanbHou 3amuTel PO ot 9
aprycta 2022 1. N476H
(3aperucTpupoBaHoO B
Muntocte PO 9 cenTsabps
2022 r., peructpautoHHbIi N
70021)

(manee - TOuP),
JTUArHOCTUYECKOMY
obcnenopanuto (nanee - J10)
TEXHOJIOTHYECKOTO
obopynosanus [’ PC, oTnensHO
crosiumx ['PII, y3110B yuera u
peAyLIMPOBAHUS raza

B/03.6
Benenue nokymenTauuu no
conpoBoxaeHuto TOuP, /10
TEXHOJIOTHYECKOIO
ob6opynosanus ['PC, oTnensHO
crosimx ['PII, y3510B yuera n
peayLMpOBaHUS raza

B/04.6
IToaroToBka NpeaIoKEHUN 10
MOBBIIICHHIO 3P PEKTUBHOCTU

SKCIUTyaTaluu
TE€XHOJIOIMYECKOI0
obopynosanus ' PC, oTnensHO
crosamux ['PII, y3m0B yuera u
peayLuupoBaHus ra3a

C

OpraHu3aiuoHHO-
TEXHHUYECKOE COTIPOBOKICHHUE
SKCIUTyaTaIlH
TEXHOJOTUIECKOTO
000py10BaHUS I'PC,
otmenbHo  crosmux  I'PII,
y37I0B ydera u
peayIUpOBaHUs Ta3a

C/01.6
KoHTpoib BbINIONTHEHUS
MIPOU3BOICTBEHHBIX
roKa3aresieu
MoJipa3esIeHUsIMU 110
JKCIUTyaTaluu
TE€XHOJIOTMYECKOI0
obopynoBanus ' PC, otnensHO
crosimx ['PII, y3110B yuera
peayLHUpOBaHUS raza

C/02.6
Opranu3anuoHHO-TEXHUIECKOE
obecnieuenne TOwuP, J10
TEXHOJIOTHYECKOr0
obopynoBanus ' PC, oTnensHO
crosimx ['PII, y310B yuera n
penylnupOBaHUs ra3a

C/03.6
Pa3zpaboTka u BHeIpeHNE
MPEUI0KEHUH 110




Koa, HauMeHoBaHHE U
Kox n HanMeHOBaHHe

HanmenoBanme YPOBeHb KBAJIUPUKALMHU N
TPYAOBbIX (YHKIMI, HA
npogeccuoHAJIbHBIX OT®, Ha koTopbIe
KOTOpPbIe OPHEHTHPOBAHA
cranaapros (I1C) OpPHEHTHPOBAHA
AUCHHUIIMHA
AMCHMILINHA

3 dexTuBHOMY U
MEPCIIEKTUBHOMY Pa3BUTHIO

OKCIUTyaTaluu

TEXHOJIOTHYECKOTO

obopynosanus [’ PC, oTnensHO

crosiumx ['PII, y3110B yuera u
peayLMpoBaHUs ra3a

1.4. Komnereniuu oOywaroierocs, (GpopmMupyembie B pe3yjbTaTe OCBOCHHUS

JUCIHUIIINHEI
HaumenoBanue Kox n Konx n HaumeHnoBanme Ilepeuyennb
KATeropumn HHIMKATOpPa IJIAHUPYEeMBbIX
HauMeHOBaHMe
(rpynmnsbi) N AOCTHKEHU S pe3yabTaToB
. KOMIIeTeHI il
KOMIIeTeHIU i KOMIIEeTEeHIIUH o0y4eHHUs
Ha ypoBHe 3HaHuii:
3HaTh TEXHUKY
0€30MacHOCTH npu
MIPOBEICHUU
AKCIIEPUMEHTOB,
OIIK-1.1 TEOPETUYECKUE OCHOBBI
3HaTh TPUHIMIHAATIBHBIC | (DU3HKY;
0COOEHHOCTH Ha ypoBHe yMeHwmii:
MO/IETUPOBAHUS YMeTp aHanu3upoBaTh
MaTeMaTHYeCKHUX MEPBUYHBIC
OITK-1. ’ P
¢buznIecKkux U | pe3yJbTaThl
CnocobGen  pemartsb )
sanan XUMHUYECKUX TIPOIECCOB, | IKCIIEPUMEHTOB;
’ IIpelHa3HaYeHHbIE  JJIA | JeJlaTh  pacueThl 110
OTHOCSIIHMECH K
. | KOHKPETHBIX dbopmynaM,  CTPOUTH
podecCuOHATBEHON
TEXHOJIOIMUECKHUX rpaduKy;
[Ipumenenue NeSITeTbHOCTH,
MIPOLIECCOB, Ha YPOBHE HABBIKOB:
(yHIaMEHTAIBHBIX | IPUMEHSST ~ METOJbI
. Bnanets
3HaHUN MOJIeTTUPOBAHUS, .
OTJeNa MPEIPHUITHS HaBbIKAMU TPaAMOTHOI
MaTeMaTHYECKOT O
peuu, aHAIUTUYECKUM
aHanms3a,
U TOCJeI0BaTeIbHBIM
€CTECTBEHHOHAYYHbIE
MBINUICHHEM, (PU3UKO-
U OOLIeMHXEHEPHbIE
MaTeMaTHYeCKUM
3HAHUS
annapaToM.
Ha ypoBHe 3HaHMiA:
3HaTh OCHOBHBIC BHU/IbI
OIIK-1.2 A
JKCIIEPUMEHTOB B
YMmeTh HACTIOB30BATh
obnact MEXaHHKH,
OCHOBHBIE 3aKOHBI N
MOJIEKYJISIPHON (U3UKH
TUCIMIUIAH WHXCHEPHO-
u TEPMOIMHAMHUKH,
MEXaHHYECKOTO MOJYJIS,
3JeKTpUYeCcTBa u
MarHeTu3Ma, ONTHKU U
SIEPHON (PU3HKW;




HaumenoBanue Kox n Koa n nHaumeHoBaHue Ilepeyennb
KATeropumn HHIMKATOpPa IJIAHUPYEeMBbIX
HauMeHOBaHMe
(rpynmsbi) N AOCTHIKEHU S pe3yabTaToB
. KOMIIeTeHII Ui
KOMIIeTeHIU i KOMIIEeTeHIIUH o0y4eHHs
Ha ypoBHe ymMeHnii:
YMeTh nenaTth pacuyeThbl
1o ¢opmyinaM, CTpPOUTh
rpaduku;
Ha YPOBHE HaBbIKOB:
Bnanets
HaBBIKAMM T'PaMOTHOM
peud, aHAIUTUYECKUM
U TO0CJEI0BaTEIbHBIM
MBILUICHUEM, (PU3UKO-
MaTeMaTHYECKUM
anmnapaToM.
Ha ypoBHe 3HaHuii:
3HaTh TEXHUKY
0€30MacHOCTH npu
MIPOBEICHUU
AKCIIEPUMEHTOB,
TEOPETUUYECKHE OCHOBBI
bu3uKy;
OIIK-1.3 Ha ypoBHe yMeHwmii:
YMmeTh HCIMOJIb30BaTh | YMETh AaHAJIU3UPOBATH
OCHOBHBIE 3aKOHBI | TIEpBUYHbBIC
€CTECTBEHHOHAYYHBIX pe3yNbTaThl
JTUCIUILINH, MpaBUJia | SKCIIEPUMEHTOB;
MIOCTPOCHHUS JieNaTh  pacueThl 110
TeXHHUYECKUX cXeM H | popmynaMm,  CTpPOUTH
yepTexen rpaduKu
Ha YPOBHE HABBIKOB:
Bnanerts
HaBbIKAMU TPaMOTHOI
peuH, aHaJIUTUYECKUM
U TOCJeI0BaTeIbHBIM
MBINUICHHEM, (PU3UKO-
MaTeMaTHYeCKUM
anmnapaToM.
Ha ypoBHe 3HaHuii:
OTIK-1.4 Briagets | o P
3HaTh
OCHOBHBIMM ~ METOJIaMH,
OCHOBHBIE BU/IBI
HCIOJIb3YEMBIMU
AKCIEPUMEHTOB B
reosoramu,
obnactu MEXaHHKH,
MHTEPIIPETallud JTaHHBIX .
MOJICKYJISIPHOW (DU3HKH
reo(pu3ngecKux
. " TEPMOINHAMHUKH,
UCCIIEIOBaHUM,
AJIEKTpUYECTBa u
TEXHUKOIKOHOMHUYECKOTO
MarHeTu3Ma, ONTHKU U
aHaiu3a, HaBbIKaMU o
sepHON (PU3UKH;
COCTaBJIEHUSI  pabouMx

MPOEKTOB B  COCTaBe
TBOPYECKON KOMAHJIbI,

Ha ypoBHe ymenuii:
YMeTs nenaTh pacdeTsl
1o ¢opmysaM, CTPOUTh




HaumenoBanue Kox n Koa n nHaumeHoBaHue Ilepeyennb
KATeropumn HHIMKATOpPa IJIAHUPYEeMBbIX
HAMMEHOBaHHe
(rpynmsbi) N AOCTHIKEHU S pe3yabTaToB
. KOMIIeTeHI il
KOMIIeTeHIU i KOMIIEeTeHIIUH o0y4eHHs
rpaduKy;
Ha YPOBHE HABBIKOB:
Bnanets
HaBbIKAMU TPaAMOTHOI
peuu, aHAIUTUYECKUM
U TOCJeI0BaTeIbHBIM
MBINUICHHEM, (PU3UKO-
MaTeMaTHYeCKUM
annaparoM.
Ha ypoBHe 3HaHMiA:
3HaTh TEXHUKY
0e30MacHOCTH npu
POBEICHUHT
9KCIIEPUMEHTOB,
TEOPETUYECKHE OCHOBBI
bu3uKy;
OIIK-1.5 Bnaners | Ha ypoBHEe ymenwii:
HaBbIKaMU JIeJIOBOTO | YMETh aHaIu3upoBaTh
B3aUMOJICHCTBHSA C | IEpBUYHBIC
CEpBHUCHON CIy>K00W U | pe3ybTaThl
OLIEHUBATD UX | SKCIIEPUMEHTOB;
PEKOMEHIallMK C YYETOM | JIelaTh ~ pacueThl 10
HKCTIEPUMEHTAIBHOM dopMmynaM,  CTPOUTH
paboThl rpaduku
TEXHOJIOTUIECKOTO Ha YpPOBHE HABBIKOB:
Bnanets
HaBBIKAMM T'PaMOTHOM
pedd, aHAIUTUYECKUM
U T0CJEI0BaTEIbHBIM
MBILUIEHHEM, (PU3UKO-
MaTeMaTHYECKUM
anmnapaToM.
Ha ypoBHe 3HaHnii:
3HaTH MOPSIIOK
odopmIteHUs
nabopaTopHbIX  paboT
OITK-4.1 3Hath patop P
OIIK 4. 1IoCJIe IIPOBEICHUS
TEXHOJIOTHIO
CrniocoGeH mpoBOIUTH HKCIIEPUMEHTOB;
COTIOCTaBJICHUS .
WU3MEPEHUs U Ha ypoBHe ymenuid:
Hcnonb3oBanue MPOBEJECHUSI  THUIIOBBIX
HaOI0IeHuS, YmMmeThb TPaMOTHO
UHCTPYMEHTOB U JKCIIEPUMEHTOB Ha
00pabaThIBaTh " OTBEYAaTh Ha BOIPOCHI
obopypoBaHus CTaH/IaPTHOM
MIPEJICTaBIISTh npu 3aIuTe
o0opy10BaHUU B
AKCIIEPUMEHTAIbHbIE 1abopaTopHbIX padoT;
nabopatopui ¥ Ha
JaHHBIE Ha YPOBHE HABBIKOB:
MIPOU3BO/ICTBE
Bnanets
HaBBIKAMU  pELICHUS

MAaTCMAaTHYCCKUX 3aJa4d
C




HaunmenoBanue
KaTeropuu

(rpynmsbi)
KOMIIeTeHIIU I

Koa n
HAaNMEHOBaHHE
KOMITeTeH NI

Kox m nHamMeHOBaHHe
HHANKATOpA
JOCTH KEHHUS

KOMIIETCHIIMH

Ilepeyenn
IJIAHUPYEeMBbIX
pe3yJbTaToB
00y4eHust

HCII0JIb30BAaHUEM
pa3zHoO0Opa3HBIX
CPEJICTB
KOMIIBIOTEPHOI
MOJIEPKKH; METOJAaMH
KOMIIBIOTEPHOTO
MOJICJIUPOBAHUS
busnyecKux SIBICHUN U
IIPOLIECCOB
HedTera3oBoro jgena

OIIK-4.2
0o0pabaTsIBaTh
pe3yIbTATHI HAY4YHO-
HCCIIEI0BATENBCKOM
NeSITeTbHOCTH,
UCTIONIB3Ysl CTaHJAapTHOE
o0opyaoBanue, MprUOOpPHI
Y MaTepHUaITbI

YmeTh

Ha ypoBHe 3Hanwmii:
3HaTh TEOPETHYECKHE
OCHOBBI MaTeMaTHUKU U
busuky;  pusnyueckue
METO/IbI;

Ha ypoBHe yMeHuid:
YMeTp  UCIONB30BaTh
CYILIECTBYIOIINE
MaKeThl MPOrpamMM WK
A3BIKOB
IpOrpaMMHUPOBaHUS
Uil KOMIIBIOTEPHOTO
MO/ICJIUPOBAHUS
HedTera3oBoro jgena

Ha YPOBHE HABBIKOB:
Bnanets

MEeTOaMH
KOMITBIOTEPHOTO
MO/ICJIUPOBAHUS
buznyecKkux SBICHUN U
MPOIIECCOB
HedTera3oBoro jgena

OIIK-4.3
TEXHUKOM
SKCIEPUMEHTUPOBAHUS C
HMCIOJIb30BaHUEM
MMaKETOB MPOrpamMM

Bnanets

Ha ypoBHe 3HanwMii:
3HaTH METOIBI
MaTeMaTHYeCKOTo
MIPOTrPaMMUPOBAHUS  C
HCIIOJIb30BaHUEM
nHGOPMAIMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTUI
He(Tera3zoBoro sena
Ha ypoBHe ymMenuii:
YMeTp  UCIoIb30BaTh
CYILIECTBYIOIINE
MaKeThl MPOrpamMM WM
A3BIKOB
IpOrpaMMHUPOBaHUS
JUIsi  KOMIBIOTEPHOTO




HaumenoBanue Kox n Konx n HaumeHnoBanme Ilepeyennb
KaTeropum HHIMKATOpa IIAHUPYEMBbIX
HauMeHOBaHMe
(rpynmsbi) N AOCTHIKEHU S pe3yabTaToB
. KOMIIeTeHII Ui
KOMIIETeHIUI KOMIIeTEHIIUH o0yueHust
MOJIETTUPOBAHUS

HedTerasoBoro aena

Ha YPOBHE HABBIKOB:
Bnanets

METOIaMH
KOMITBIOTEPHOTO
MOJICJIUPOBAHUS
(bU3NYECKUX SBICHUN U
MIPOLIECCOB
HedTera3oBoro aena

2. Mecto mucuuninuel B cTtpykrype OITOII

JMucuumuna b1.JI(M).b.14 «®usuka» peanusyercs B paMKax 00s3aTeIbHOM
yacTtu bioka 1 «Jlucuuriaunel (MoayJis)» mporpaMMbl OakajiaBpuara.

JlucuuruinHa npernojaeTcs 00yJarmmmcs 1o 04Ho-3a04Hou popme —B 1, 2, 3-
M CEMECTpaAX.

HuciumuinHa «®u3ukay SBISETCS MPOMEXKYTOYHBIM ATanoM (HOpPMUPOBAHHUS
komnereHuid OIIK-1, OITK-4 B npouecce ocBoenust OITOII.

JMucuuminaa «®PuU3MKa» OCHOBBIBAETCS HAa 3HAHUSX, YMEHHUSX M HaBBIKaX,
NPUOOPETEHHBIX TPU W3YYEHUW TUCHUIUIMH: Marematuka, XuUMUSA, W SBISETCS
MIPEAIISCTBYIONMIEH JIJIsl U3YyUEHUs NUCIHMIUINH: XUMUs HePTH U rasza, TeopeTndeckas
MexaHuka, CoNpoTHUBICHUE MAaTEpUaNIOB, MeETpoJorus, CTaHAapTU3alus U
cepTudUKaIus, INEKTPOTEXHUKA U AIEKTPOHUKA, T eIIOTeXHUKA, yueOHas MPAKTHKA:
O3HAKOMUTEIbHAA (CTallMOHApHAs!, BbI€3/IHAs ) TpakTUKa, ['ocy1apcTBeHHasi UTOrOBast
aTTecTalds: IOATOTOBKA K CJade M cAada TOCYJapCTBEHHOIO JK3aMEHa,
['ocynapcTBeHHass MTOroOBasl aTTECTAllMs: BBINOJHEHUE, MOATOTOBKA K MpOLEaype
3aIUTHI U 3alIUTa BBITYCKHON KBaTU(DUKAIIMOHHONW Pa0OTHI.

dopMoii MPOMEKYTOUHOM aTTeCTAIlUU 3HAHUN 00yYaeMbIX TI0 OUYHO-3a0YHOM
dbopme 3auer B 1-Mm cemecTpe.

O0BLeM IUCHHUILINHBI

OO6mast TpyI0eMKOCTh JUCHMIUIMHBI cocTaBisger 10 3aderHnix emamHuIl (360
aKaJICMMYECKHX YacOB), B TOM UMCJIC
OuHo-3204Has popma oOyueHus:

Cemectp 2
JICKIUU 22
J1a00paTOPHBIE 3aHITHS 24
CEMHUHAPhl U TPAKTUUECKUE 3AHSITUS 22

KOHTPOJIb: KOHTaKTHAas pabora

KOHTPOJIb: CaMOCTOSITEIbHAsL padoTa

pacueTHo-rpaduyecKkue padoThl, KYpcoBbie paOoThI (TPOEKTHI): KOHTAKTHAs paboTa
pacueTHo-rpadudecKkrue paboThl, KypCOBbIE pabOThI (ITPOCKTHI): CAMOCTOSITEIbHAS
paboTta
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KOHCYJIbTAL[UU 2
Konmaxmnas paboma 70
Camocmosimenvras paboma 218

Bun npomexxytounoit arrectauu (popma KOHTPOJIS): IK3aMEH.

4. Coaep:xanue TUCHUILINHBI, CTPYKTYPUPOBaHHOE 110 TeMaM (pa3jaesiam)

OuHo-3a04yHasi popMma o0yuenus (1 cemecTp):

Tewma (pazmen)

KommuectBo yacos

KOHTAKTHas pa60Ta

JICKIIH

n1abopaTOpHBI
€ 3aHATHS

CEMHUHAapHhI U
MPaKTUYECKHU
€ 3aHATHS

CaMOCTOSATENIbHA
st pabota

Kox
WHJUKaTOpa
TNOCTYDKEHUN
KOMIIETEHIIH

n

1. Kunemaruka

1

0,5

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

2. Jlunamuka.
3aKOHEI
COXpaHEeHUs

0,5

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

3. MexaHnuka
TBEPJIOTO Telia

0,5

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

4. Tsarorenue.
Heunepuuanbhsl
€ CHCT.

0,5

0,5

0,5

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

5. DeMeHThl
MEXaHUKH
JKUJIKOCTEH

0,5

0,5

0,5

OTIK-1.1,
OIK-1.2,
OITK-1.3,
OI1K-1.4,
OITK-1.5,
OIK-4.1,

11




OIIK-4.2,
OIIK-4.3

6. OCHOBBI
PETATUBUCTCKOMN
MEXaHUKHI

0,5

0,5

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

7. MouekynsipHo-
KMHETHYecKas
TEeOpHUst

0,5

0,5

0,5

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

8. OCHOBBI
TEPMOIMHAMHUKH

0,5

0,5

0,5

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

9. PeanbHbIe
rassl, JKUIKOCTHU
U TB. TE€JA

0,5

0,5

0,5

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

2 cemecTp:

Tema (pa3gen)

KomnuectBo yacos

KOHTaKTHasi pabota

JIEKIA

J1a00paTOPHBI
€ 3aHATHUA

CCMUHApPbI U
IMPAKTUYCCKHU
€ 3aHATUA

CaMOCTOSATEIIbHA
s pabora

Kopg
HHIAUKATOPA
JIOCTHKCHHUH
KOMIICTCHITH

51

1. DnekTpocraruka

1

0,5

2

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

2. IlocTOSIHHBIN TOK

0,5

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

3. MargurocraTuka

0,5

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

4.
DneKTpoMarHuTHas
WHTYKITUS

0,5

0,5

0,5

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

5. YpaBHeHus
MakcBeiia i 3/M
TTOJIst

0,5

0,5

0,5

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

6. Mexannueckue u
5/M Koe0aHusg

0,5

0,5

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

7.
KBasucranyonapHst
€ TOKH

0,5

0,5

0,5

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

8. Ynpyrue BoHbI

0,5

0,5

0,5

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

9.

DNEeKTpOMarHuTHBIC

BOJIHBI

0,5

0,5

0,5

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

3 cemecTp:

Tema (pazaen)

KomxnuectBo yacos

KOHTaKTHas pabora

JIEKIIAHA

nabopaTopHbIe
3aHATHSA

CEMUHApHI U
[IPAKTUYECKUE
3aHATHUSA

CaMOCTOSITEIIbHAS
paborta

Kon
WHAWKATOPA
JIOCTYDKECHUH

KOMIICTCHIINU

l.
I'eomerpuueckas
ONTHKA

2

1

1

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

2.
WuTepdepenims
cBeTa

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

3. dudpaxmus
cBeTa

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

4.
BsanmoneiictBue
5/M BOJIH C BeIl]

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

5. Ionapuzanuus
cBeTa

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,

14




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

6. KBanroBas 1 1 1 2 OIIK-1.1,
npupona OIIK-1.2,
U3JIy4EeHUS OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3

7. Teopus atoma 1 1 1 2 OIIK-1.1,
BOJIOPO/IA 1O OIIK-1.2,
bopy OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3

8. DIIeMeHThI 1 0,5 0,5 2 OIIK-1.1,
KBaHTOBOM OIIK-1.2,
MEXaHUKH OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3
9. DiIeMEeHTHI 1 0,5 0,5 2 OIIK-1.1,
buzuku OIIK-1.2,
aTOMHOTO si/Ipa OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3

5. OoOpa3oBarenbHbIe TEXHOJIOTMH, IPUMEHsieMble IIPH OCBOCHHMU
AUCHUIITMHBI

Meronuka npenojaBaHus JUCLUUIUIMHBI M pealv3anysl KOMIIETEHTHOCTHOTO
IOJIX0/1a B M3JIOKEHUU M BOCIPUATHH MaTepuaia IpeyCMaTpUBAaEeT UCIIOIb30BaHNUE
ClIeYIOIUX (OpM MPOBEIEHUS TPYNIOBBIX, UHIUBUYaJIbHBIX, 8y AUTOPHBIX 3aHATUN
B COUETAaHUM C BHEAYAUTOPHON paboToil C 1enblo (HOPMUPOBAHMS U Pa3BUTHUSA
npo¢ecCHOHATBHBIX HaBBIKOB oOyuatomuxcs: 1. [legarornyeckue TeXHOIOTUH - 3TO
UIPOBBIE TEXHOJIOTUH, JUCKYCCHH U «/lenoBble urps»; 2. HayuyHno-uccnenoBaTenbCkue
METO/Ibl B 00yYEHUH: IOJITOTOBKA K YYaCTHIO B KOH(PEPEHIMIX, KOHKypCcax U rpaHTax;
3.HpopMamoOHHO — KOMMYHUKAIIMOHHBIE TEXHOJOTUU: Ha JIEKUHUAX HCIONb3YETCS
MyJIbTUMENUIHOE  OOOpyJIoBaHuEe, MaTepuan B ¢Gopmare  MPEe3eHTALUM,
BujieoMarepuait; 4. PasHoypoBHeBbie 3amaun u 3aaanus (P33) u ap. [lox nemnosoi
UIpON  TOHMMAETCS COBMECTHAs JIEATEIBbHOCTh TPYNIbl  OOy4yalolUXCs U
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NEearornyeckoro pabOTHHKA MOJI YIPABIEHUEM IMEJaroruyeckoro pabOTHHKA C
LEJbI0 pelIeHus Y4eOHBIX U MPOPECCHOHATBHO - OPHUEHTUPOBAHHBIX 3a/lay IyTEM
UTPOBOTO MOJICTMPOBAHUS peanbHOM npoOiaeMHoN cutyaruu. [lo3Bonser oneHnBaTh
YMEHUE aHAIM3UPOBATh U pelliaTh TUIIMYHbBIE TPO()ECCHOHATBHBIC 3a1aUH.

Pa3HoypoBHEBbIE 3a/1auu U 3aJjaHUs PA3JIMYaAIOT: a) PEIPOLYKTUBHOIO YPOBHS,
MO3BOJISIIOLIME OLEHUMBATh M JIMArHOCTHPOBATh 3HAHUE (PAKTUYECKOr0 MaTepuasa
(0a30BBICTIOHATHUSA, AITOPUTMBI, (DaKThl) W YMEHHE MPABWIBHO HCIOJIb30BATh
CreluanbHble TEPMHHBI M TOHSATHUS, Yy3HaBaHUE OOBEKTOB M3YyUYECHHS] B paMKax
ONPENEICHHOIO  pa3jiena  JAUCHMILIMHBL, ©0)  pPEKOHCTPYKTUBHOTO  YpOBHS,
NO3BOJISIIOIME  OLICHMBAaTh M JHMArHOCTUPOBATh  YMEHUS  CHHTE3UpPOBATh,
aHANIM3UpPOBaTh, 0000mAaTh (AKTUUECKUH ©  TEOPETUYECKHM Marepuan ¢
(bopMyIUpOBaHHEM  KOHKPETHBIX  BBIBOJIOB, YCTAQHOBJIIEHHEM NPUYUHHO -
CIIEICTBEHHBIX CBSI3€M; B) TBOPYECKOTO YPOBHSA, IO3BOJSIOIIME OLICHUBATh U
JIMarHOCTUPOBATh ~ YMEHHS, HWHTETPUPOBATh 3HAHUS  PaA3IUYHBIX  OOJACTel,
apryMEHTHUPOBATh COOCTBEHHYIO TOUKY 3PEHUS.

6. IIlpakTyeckas MOArOTOBKA

[IpakTuyeckass MOATrOTOBKA peaiu3yeTcsi MyTeM MPOBEICHUS J1a0OpaTOPHBIX
3aHATUN, TPEIyCMATPUBAIOIINX yYacTHE OOYUYarOIIUXCS B BBIMOJHEHUH OTICIBHBIX
AJIEMEHTOB pPaboT, CBSI3aHHBIX C Oyaymied npodeccuoHaIbHON AESITEIBLHOCTHIO.
O0beM 3aHaTHH B OopMe PAKTHUECKOM MOJATOTOBKHA COCTABIISACT 2 4acoB (10 3a0YHOM
dbopme 00yueHus)

04HO-3204Has ¢popma o0yuenus (1 cemectp)

Kon
Bun 3apartus Tema 3anaTusa KOS dopma mpoBEACHUS SR %
4acoB JOCTH>KEHHI
KOMIIETCHIINHU
OIIK-1.1,
OIIK-1.2,
BBoanas pabora. OIIK-1.3,
JlaGopatopnas | M3mepenue pusndeckux OIIK-1.4,
pabota Ne 0 BEJINYUH U BBIYHUCIICHUE OIIK-1.5,
MOTPEIIHOCTEN OIIK-4.1,
OIIK-4.2,
OIIK-4.3

2 IIporpamma, otuer

(2 cemecTp)

Konx
Bu1 3aHATHS TeMa 3aHsTHS KomnuecTBo ®opua HposexeHI HHLLI/IKaTopal
4acoB JIOCTYKCHHI
KOMIIETCHITUHU
OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIlIK-4.1,

3akoH OMa u npasuia
Kupxroda st 2 [Tporpamma, otyer
pa3BETBIICHHBIX LIETeH

JlaGopaTopHas
pabota Ne2.2
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OITK-4.2,
OI1K-4.3

(3 cemecrtp)

Konx
Bun 3amsaTus Tema 3anaTus KomniEgse dopma mpoBEACHUS HHHHKaTOp%
4acoB JIOCTHKESHHUH
KOMIICTESHITUH
ToHkHe JIMH3BI OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3

JIabopaTopHas

pabota Ne 3.1 2 IIporpamma, oT4eT

7. Y4eOHO-MeTOAMYECKOEe oOOecleYeHHne CaMOCTOATENbHO PadoThI
CTYJ€HTOB

CaMocTrosiTennpbHass paboTa pealm3yeTcss B paMKax MPOrpaMMbl OCBOEHUS
JTUCIMIUTAHBI B CIIEIYIOMHIX (GopMax:

- paboTa ¢ KOHCIIEKTOM 3aHATHs (00paboTKa TeKCTa);

- pabota HaJ yueOHBIM MaTepUaIOM YUEeOHUKA;

- MpopabOTKa TEMATHUKU CAMOCTOSITEILHOU paboThI;

- Hanrcanue pedepara;

- MOUCK MH(popMaIuu B cetu «MIHTepHET» U IUTEpaType;

- BBITIOJTHEHUE UHIUBUYaJbHBIX 33JaHUN;

- MOATOTOBKA K Ccllaye 3a4eTa;

- MOATOTOBKA K clladye dK3aMeHa.

B pamkax y4eOHOT0 Kypca mpeayCcMaTpUBaIOTCSl BCTPEUYH ¢ pabOTOIaTEIISIMH.

CaMmocTosiTennpbHast paboTa TMPOBOJIUTCS C IETbIO: BBISBICHHE ONTHMATbHBIX
KOHCTPYKTHUBHBIX PEIICHUH W MMapaMeTpoB, ompezesieHne Hambosee 3PQPEeKTUBHBIX
PEKMMOB 3KCIUTyaTalluHd, CTPATETMU TEKYILIEro TEXHUYECKOTro OOCIYyKMBaHUS H
PEMOHTOB; YINIyOJIEHUST M paCIIUPEHHUs] TEOPETUYECKUX 3HAHUU CTYJCHTOB;
(dbopMupoBaHUs YMEHUH HCIOJIB30BaTh HOPMATHUBHYIO, CIIPABOYHYIO JOKYMEHTAIHIO,
y4eOHYIO U CIEHUAIBHYIO JIUTEPATYypPy; Pa3BUTHUS MO3HABATEIbHBIX CIIOCOOHOCTEH U
aKTUBHOCTHU 00y4aromuxcsi: CaMOCTOSITENTLHOCTH, OTBETCTBEHHOCTH,
OpPTaHMW30BaHHOCTH;, (HOPMHUPOBaHHS MPO(PECCHOHANBHBIX KOMMIETEHIINN; Pa3BUTHIO
MCCIIEOBATEIbCKUX YMEHUM CTYIEHTOB.

®opMBl U BHIIBI CAMOCTOSITETFHOW pabOTHI CTYACHTOB: YTCHHE OCHOBHOU M
JIOTIOJTHUTEIBHON JIUTEpaTyphl — CaMOCTOSITENIbHOE W3yueHHEe MaTepuana 1o
PEKOMEHTyEMBIM JINTEPATYPHBIM UCTOUYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTaJIOTOM,
CaMOCTOSITENIFHBI TIOJ00p HEOOXOAMMOW JHUTEepaTyphl; paboTa cO CcloBapeM,
CIPaBOYHMKOM; TIOMCK HeoOXomumoil wHpopMmManmuu B cetm  HHTepHeT;
KOHCIIEKTUPOBAHUE HCTOYHUKOB; pedeprUpoBaHUE HCTOYHUKOB; COCTABIICHUE
aHHOTAIMI K IPOYUTAHHBIM JIMTEPATyPHBIM HCTOYHHUKAM; COCTaBJICHHUE PELCH3UN U
OT3bIBOB Ha IPOYMTAHHBIM MaTepuall; coCTaBleHHE 0030pa MyOJMKalMid 10 TeMe;
COCTaBJCHHE M  pa3paboTka TEPMHUHOJOTMYECKOTO  CJOBaps;  COCTABJICHUE

17




XPOHOJIOTHYECKOW TabnuIlel; coctaBienne Oubmmorpaduu (6ubnuorpaduueckoit
KapTOTEKH); TOATOTOBKA K PAa3IHYHBIM (QopMaM TEKyIIeH W MPOMEKYTOYHOU
aTTecTanu (K TECTHPOBAHUIO, KOHTPOJIBHOW paboTe, 3K3aMEHY); BBIMOJTHEHUE
JIOMAITHUX KOHTPOJIBHBIX palO0T; CaMOCTOATEIbHOE BBIMOJHEHUE MPAKTUUECKUX
3aJIaHUI PEeNPOYKTUBHOTO TUIA (OTBETHI HA BOMPOCHI, 3aJ]a4H, TECThI;, BHIMOJHECHUE
TBOPUYECKHUX 3a/IaHHM).

TexHoI0Tusl OpraHu3alKi CAMOCTOSTENBHOU PA00THI 00YUYaIOIIMXCS BKIIOYAET
UCIIOIb30BaHUE HMH(GOPMALIMOHHBIX U MaTEepUAIIbHO-TEXHUYECKUX  PECYpPCOB
00pa30BaTEIbHOTO YUpEkKACHUS: OMOIMOTEKY C YUTAJIBHBIM 3aJI0M, KOMIIbIOTEPHbIE
KJIACChl C BO3MOXHOCTBbIO paboTel B MHTepHer; aymutopuu (KJacchl) s
KOHCYJIbTAllUOHHOMW JIEATEIbHOCTH.

[lepen BeIMOTHEHUEM OOYYAIONIMMUCS BHEAYJUTOPHON CaMOCTOSATEIHHOM
paboThl MpenojiaBaTesib MPOBOAUT KOHCYJIbTUPOBAHHME IO BBIMIOJIHEHUIO 3a/IaHMUS,
KOTOPBIM BKJIIOYWAET 1€db 3aJlaHus, €ro COJAEp>KaHUs, CPOKU BBINOJHEHUS,
OpPUEHTHUPOBOYHBIN 00BbEM pPabOTHI, OCHOBHBIC TPEOOBAaHMS K pe3yjbTaTaM paloOTHI,
Kputepun OlLeHKA. Bo BpeMs BBINOJHEHUS OOY4YalOIIMMUCS BHEAYJIUTOPHOU
CaMOCTOSITEJILHOM pabOThI U MPU HEOOXOAMMOCTH MPETOIaBaTe b MOKET MPOBOIUTH
WHJMBUAYaJIbHBIEC U TPYNIOBBIC KOHCYJIHTAIUU.

CamocTtosiTenbHass paboTa MOXKET OCYIIECTBISTHCA WHIAUBHUIYAJIbHO WU
IpyInaMu 00y4aroluxcsi B 3aBUCUMOCTU OT 11e€JId, 00beMa, KOHKPETHON TeMaTUKH
CaMOCTOSATEIHLHOM paboThl, YPOBHS CIOKHOCTH, YPOBHS YMEHHUM 00yUarOIUXCsl.

Kontpons  camocTosiTenbHOM ~ pabOThl  CTYJEHTOB  MpelyCMaTpHUBAET:
COOTHECEHUE COJICPIKAHUS KOHTPOJIS C MEeJIIMH 00y4eHHsI; 00bEKTUBHOCTh KOHTPOJIS;
BAJIUJTHOCTh KOHTPOJISI (COOTBETCTBHE MPEABSABISIEMBIX 3aJaHHl TOMY, 4YTO
MpeanojaraeTcs MpoBepuTh); AU epeHnnanuo  KOHTPOJIbHO-U3MEPUTETHHBIX
MaTepuaoB.

@opMbl  KOHTPOJISI CAMOCTOSITEIbHOM pabOThI: MPOCMOTP U MPOBEpKa
BBITIOJTHEHUS ~ CAMOCTOSITENIbHOW ~ pabOThl  MpemnojaBaTeleM;  OpraHU3allus
CaMOIPOBEPKH, B3aMMOIIPOBEPKH BBIMOJHEHHOTO 3aJ[aHUs B TpYyIIe; O0CYyXICHUE
PE3yIbTATOB BBINOJIHEHHON PabOTHl HAa 3aHSTHU; MPOBEJACHUE MTMCBMEHHOTO OMPOCa;
MPOBEICHUE YCTHOTO OINpOCa; OpraHu3alus W MPOBEACHUE HWHAUBUIYAIBHOTO
cobeceqoBaHUs.

Ne

i Buj yyeOHo-MeTOAMYeCKOTO 00ecnedeHust

1. NunuBuyanbHbie 3a1aHus (BAPUAHTHI).

2. TectoBble 3a1aHus.

3. Bormpocs! 111 cCaMOKOHTPOJISI 3HAHUM.

4. TeMbl 10KIa10B (MTOArOTOBKA MPE3CHTAIIHH).

5. TBOpueckue 3a1aHusl.

6 TunoBble 3aAaHus TSl MPOBEICHUS TEKYIIIET0 KOHTPOJISI YCIIEBAEMOCTH 00yYarOIUXCSI
' (TectoBble 3a1anust, MPAKTUUECKHUE 3a]]a4H, TEMAaTHKA JOKJIAI0OB U pedepaToB)
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3anaHus A1 NOATOTOBKU K IPOMEXYTOYHOM aTTeCTalUK 110 JUCLUIUINHE
(BOTIPOCHI K 3a4€Ty M BOIIPOCHI K 3K3aMEHY)
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8. ®oHj O1LIEHOYHBIX CPpEeaACTB /I NMPOBCACHUA TCKYLIECI0 KOHTPOJIA YCII€EBAECEMOCTH, HpOMe)KYTO‘-IHOﬁ aTTeCcTalum 1mo
HUTOraM OCBOCHHA TUCHUIIJINHBI

8.1. ITacopTt ¢doHIa OLIEHOYHBIX CPEICTB

AKCIIEPUMEHTATBPHOW pPa0OTHl TEXHOJIOTHUECKOTO
OT/IeTIa TIPEITPUATHS

OIIK-4.1 3HaTh TEXHOJIOT'HIO COIIOCTABICHUS
MPOBEICHHUS TUTIOBBIX AKCIIEPUMEHTOB Ha
CTaHJapTHOM O00OpPYAOBAaHHUH B TaOOPATOPUU U HA
MIPOU3BOJICTBE,

OIIK-4.2 YMeTp 00pabaTbiBaTh pe3yabTaThl

MexaHuka
HaunmenoBanue
Kontponmpyemsle pasznenst (TeMbl)
Ne P——— Kox 1 HauMeHOBaHKEe KOMIIETEHI[UH WHaukaTop JOCTHIKCHUS KOMIICTCHITUT OLIEHOYHOTO
CpencTBa
OIIK-1.1 3HaTh NPUHIUIUATbHBIC
O0COOCHHOCTH MOJCIUPOBAHMS MaTeMaTHYECKHUX,
(usnIecKux u XAMHUYECKUAX MPOLIECCOB,
MpeTHa3HAYCHHBIC JUIS KOHKPETHBIX
TEXHOJIOTHYECKHUX TIPOIIECCOB,
OIIK-1.2 VYMeTh WHCIOJB30BaTh OCHOBHEBIC
3aKOHBI JIUCIUILINH WHXXCHEPHO-MEXaHHUYECKOTO
MOJTYJIA,
OIK-1 OIIK-1.3 VYMeTh WHCIOJB30BaTh OCHOBHEBIC
Mexanuka. DieMeHThl KuHeMaTuku. OOmuii ) 3aKOHBI €CTECTBEHHOHAYYHBIX IVCIUIUIVH,
N . Criocoben periarhb 3aJ1auH,
ciTydJai KPUBOJIUHEHHOTO JBVDKEHUS . | MpaBWJIa TIOCTPOEHHS] TEXHHYECKUX CXeM W
o OTHOCSINUECS K MPO(EeCCUOHATBHON o
MaTepHAIBHON TOYKW. BUIBI MEXaHMIECKOTO gepTexei
JIESITEeIbHOCTH, TPUMEHSS METOIbI
nBwkeHus Ten. IlomaTus Tena oTcueTa, OIIK-1.4 Bnagerb OCHOBHBIMH METOJAMHU,
. MOJICJTMPOBAHUS, MaTeMaTHYECKOIO Ompoc,
1. | cucTeMbl OTCUETa, YUCIa CTEIeHEH CBOOOIEI. WCIONB3yEeMBIMH  TE€OJIOTAMH, HHTEpIpETaluu
N . | aHaJIM3a, €CTECTBEHHOHAyYHBIC U . pedepar,
[IpsMonuHEHOE IBIWKEHUE MaTepruaIbHOM MAaHHBIX TeO()U3NICCKUX UCCIEAOBAHUN, TEXHUKO-
" oOlIenHKeHePHBIC 3HAHUS Mpe3eHTaIus
TOYKH. JIBM)KEHUE MAaTEepPHaIbHOW TOYKH IO SKOHOMHYECKOTO aHaimsa, HaBLIKaMHU
OIIK 4. CnocobeH TMPOBOIUTH
okpyxHocTH. [IyTh. CKOpOCTB. YCKOpEHUE U CcOCTaBlcHHS pabo4YMX TPOCKTOB B COCTaBe
. | M3MEepeHHs u HaOII0IeHMS, N
ero cocrapisromue. JlnHaMuka MaTepraaIbHON TBOPYECKOW KOMaH/IbI,
o0pabaTeiBaTh ¥  TPEICTABIATH
Toukd. Macca. Cuna. 3akonsl HeroToHa OIIK-1.5 Bmamers HaBbBIKAMH  JIEJIOBOTO
JKCIIEPUMEHTAIIbHBIE JaHHEIE . N o
B3aMMOJICUCTBUSL C CEPBUCHOW CIyxk00i W
OIICHWBAaTh HMX PEKOMEHIAIMH C  Y4eTOM




KonTponupyemsie pa3aemns! (TEMBbI)

HanmeHnoBanue

Ne A ——— Kox n HaMeHOBaHKE KOMITETCHIIMHI WuaukaTop qoCcTHKEHNST KOMIIETEHITUT OLICHOYHOT'O
CpelcTBa
Hay9IHO-UCCIICIOBATEIBCKON IEATEIFHOCTH,
WCIOJB3Ysl CTaHAaPTHOE 000PYIOBaHUE,
MPUOOPHI U MaTEPHUAITBL,
OIIK-4.3 Bianets TEXHUKOMN
AKCIIEPUMEHTHUPOBAHUS c HCIOJIb30BaHUEM
MAKETOB MTPOTpaMM
OIIK-1.1 3Harth MIPUHITUITHATBHBIC
O0COOCHHOCTH MOJICIUPOBAHUS MaTeMaTHYCCKUX,
(U3MYECKUX U XUMHYECKUX  TIPOIIECCOB,
MpeTHa3HAYCHHBIC I KOHKPETHBIX
TEXHOJIOTHYECKUX TIPOIIECCOB,
OIIK-1.2 VYMeTh HCHONB30BaTh OCHOBHEIC
3aKOH H3MEHEHHUS KOJIMYECTBA JBMIKCHHS.
3aKOHBI JIUCIUILINH WH)XEHEPHO-MEXaHHUECKOTO
3aKOH COXpaHEHHSI KOJIWYECTBA JBMXKCHHUS. MOIYIIS
[Tpunoxxenus B npuponae u TexHuke. PaboTa, Y,
OIIK-1.3 VYMeTh HCHONB30BaTh OCHOBHEIE
DHEPTUs, MOIIHOCTh. 3akoH coxpanenus | OIIK-1.
3aKOHBI €CTECTBEHHOHAYYHBIX IUCILUIUINH,
SHEPTUU. JnHamuka BpaiaresbHoro | CrocobeH pemmarhb 3aJ1a4u,
. | MpaBWJIa TIOCTPOSHHS] TEXHHUYECKUX CXeM W
IBUKeHHA. MomeHT cwibl. Pabota Bo | oTHOcsIHecs K MpodecCHOHATbHON aeprexeit
BpalaTeJIbHOM IBIKEHUHN. MOMEHT MHEPLIMU | AEATENHHOCTH, HPHUMEHSIS METO/bI
paill N A pH A > TP A OIIK-1.4 Bnagerh OCHOBHBIMH METOJAMHU,
MaTepHaIBHOH  TOYKH, Tela, TOHKOIO | MOJEIHPOBAHUSA, MAaTEMaTHICCKOTO Ompoc,
2. WCTIONB3yEeMBIMH  TEOJIOTaMH, WHTEpIpeTaluu
OJHOPOJIHOTO CTEP>KHSI, MOJIOT0 OJHOPOAHOIO | aHallh3a, €CTECTBEHHOHAYUYHBIE U % pedepar,
TAaHHBIX TeO()U3NIECKUX UCCIETOBAHNN, TEXHUKO-
VIAHPA, KOJIBIIA, MIPSIMOYTOJILHOTO | OOIIEUH)KEHEPHBIE 3HAHUS Mpe3eHTaIus
9KOHOMHMYECKOTO aHanu3a, HaBBIKAMH
nmapamenenunena. Ilpumepsr ompeaenenus | OIIK 4. CmocobeH TpOBOIUTH
COCTaBICHHS pabo4YMX TPOCKTOB B COCTaBe
MOMEHTa WHEPIMU Tela JUHAMUYECKUM | H3MEPECHHUS " HaOII0IeHMS, N
TBOPYECKOH KOMAaH/IBI,
MetojoM. MoMeHT ummynbca. Kunetnueckas | oOpabaTeiBaTh HW  TPEICTABIATH
OIIK-1.5 Bmamers HaBBIKAMH  JIEJIOBOIO
SHeprus Bpamaromerocs tena. OCHOBHOE | SKCIEPHMEHTAIbHBIC TaHHBIC . N N
B3aMMOJICHCTBUSL C CEPBUCHOW CHyxk00i W
ypaBHEHHUE JMHAMMKH BpaIiaTeIbHOTO
OIICHWBAaTh WX PEKOMEHJAIMH C  Y4EeTOM
IBUKCHUS. 3aKOH COXPAaHCHUS MOMEHTa o
AKCIIEPUMEHTATHPHOW pPabOTHl TEXHOJIOTHIECKOTO
UMITyJIbCa

OT/IeTIa TIPS ITPUITHS
OIIK-4.1 3HaTh TEXHOJOT'HIO COIIOCTaBICHUS
MIPOBEICHUS TUITOBBIX YKCIIEPUMEHTOB Ha
CTaHJIapPTHOM 000OPYZIOBaHUH B JJaOOPATOPUH U Ha
MIPOU3BOJICTBE,
OIIK-4.2 YMeTh 00pabaThIBaTh PE3yIbTATHI
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KonTponupyemsie pa3aemns! (TEMBbI)
JUCIIUITIIHBI

KO,I[ 1 HAMMCHOBAHHUEC KOMIICTCHITUN

I/IHZ[I/IKaTop JOCTHXKCHHUA KOMIICTCHIITUH

HanmeHnoBanue
OIICHOYHOTO
CpeJCTBA

HAYYHO-UCCIIECZ0BATEIbCKOMN IEATEIBHOCTH,
WCIOJB3Ysl CTaHAaPTHOE 000PYIOBaHUE,
NpUOOPBI U MATEPUAITHI,

OIIK-4.3 Bianets
AKCIIEPUMEHTHUPOBAHHUS c
MAKETOB MPOrPaMM

TEXHUKOU
HUCIOJIL30BAHUEM

Konebanmss. CBoOOmHBIE, TapMOHHYCCKHEC
kosiebanust. CMelleHue, CKOPpOCTh, YCKOPEHHE,
MEepHO/I, ¢daza  konebaHwuii, 4acToTa.
3aryxatomrue KoJIeOaHwsI. Ilepuon
3aTyXaronmx KoieOaHui. ANepruoandecKue
KoneOaHus.  BBIHYXJeHHBIE  KOJCOaHMS.
Pesonanc. [HonsiTue aBTOKOJIEOaHUH.
l'apmonunueckuit ocuusistop. IlpyKUHHBIMH,
(U3MYEeCKUl, MaTeMaTHYEeCKUH MAasTHUKHU.
Kunerndeckas W TOTEHIMANIbHAS JHEPTUU
KOJIe0aTEeNNFHOTO JBMYKCHUSI.

OIIK-1.

Criocoben peuiathb 3aJlauH,
OTHOCSINUECS K MPO(eCCUOHATBHON
NESITEIIbHOCTH, TPUMEHSST METOJIbI
MOJICJIMPOBAHUS, MaTeMaTHYECKOI'O
aHaliu3a, CCTCCTBCHHOHAYYHBIC U
0O0IIeHHKEHEPHBIC 3HAHUSI

OIIK 4. CnocobeH MPOBOIUTH
M3MEpeHUs u HaOJTIOJICHMYS,
o0pabaTeiBaTh ¥  TPEICTABIATH
9KCTIIEPHUMEHTAIbHBIC JTAHHBIC

OIIK-1.1 3Harth MIPUHITUITHATBHBIC
O0COOCHHOCTH MOJICIUPOBAHUS MaTeMaTHYCCKUX,
(U3MYECKUX U XUMHYECKUX  TIPOIIECCOB,
MpeHa3HAYCHHbIE TS KOHKPETHBIX
TEXHOJIOTHYECKUX TIPOIIECCOB,

OIIK-1.2 VYMeTh HCHONB30BaTh OCHOBHEIC
3aKOHBl JTUCUUIUIMH HHXEHEPHO-MEXaHUYECKOTO
MOJTYJI,

OIIK-1.3 VYMeTh HCHONB30BaTh OCHOBHEIE
3aKOHBI €CTECTBEHHOHAYYHBIX JIMCIIUIIINH,
npaBujia IOCTPOCHMSI TEXHHUYECKHX CXEM U
yepTexen

OIIK-1.4 Bnagerh OCHOBHBIMH METOJAMHU,
WCIIOJIb3YEMbIMU  T€0JIOTaMH, HHTEpHpeTaluu
TAaHHBIX TeO()U3NIECKUX UCCIETOBAHNN, TEXHUKO-
9KOHOMHMYECKOTO aHanu3a, HaBBIKAMU
COCTaBICHHS pabo4YMX TPOCKTOB B COCTaBe
TBOPUYECKON KOMaH/IbI,

OIIK-1.5 Bmamers HaBBIKAMH  JIEJIOBOIO
B3aMMOJICHCTBUSI C CEPBUCHOHW CIIy’)KO0OH W
OLICHMBaTh HUX PEKOMEHJAMM C  Y4YETOM
AKCIIEPUMEHTATHPHOW pPabOTHl TEXHOJIOTHIECKOTO
OT/IeTIa TIPS ITPUITHS

OIIK-4.1 3HaTh TEXHOJOT'HIO COIIOCTaBICHUS
MPOBEJICHUS TUTIOBBIX SKCIIEPUMEHTOB Ha
CTaHJIapPTHOM 000OPYZIOBaHUH B JJaOOPATOPUH U Ha
MIPOU3BOJICTBE,

OIIK-4.2 YMeTh 00pabaThIBaTh PE3yIbTATHI

Ompoc,

pedepar,
Mpe3CHTAlA
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HanmeHnoBanue
Kon n HauMeHOBaHNE KOMIIETEHITNT MNHpaukatop IOCTHXKEHNSI KOMIIETEHIINU OIICHOYHOTI'O
CpeJCTBA

KonTponupyemsie pa3aemns! (TEMBbI)
JUCIIUITIIHBI

HAYYHO-UCCIIECZ0BATEIbCKOMN IEATEIBHOCTH,
WCIOJB3Ysl CTaHAaPTHOE 000PYIOBaHUE,
NpUOOPBI U MATEPUAITHI,

OIIK-4.3 Bianets TEXHUKOMN
AKCIIEPUMEHTHUPOBAHHUS c HCIOJIb30BaHUEM
MAKETOB MPOrPaMM

OIIK-1.1 3Harth MIPUHITUITHATBHBIC
O0COOCHHOCTH MOJICIUPOBAHUS MaTeMaTHYCCKUX,
(U3MYECKUX U XUMHYECKUX  TIPOIIECCOB,
MpeTHa3HAYCHHBIC I KOHKPETHBIX
TEXHOJIOTMYECKUX MPOIIECCOB,

OIIK-1.2 VYMeTh WHCIOJB30BaTh OCHOBHBIC
3aKOHBI JIUCIUILINH WH)XEHEPHO-MEXaHHUECKOTO
MOMYJIA,

OIIK-1.3 VYMeTh WHCIOJB30BaTh OCHOBHEIE
3aKOHBI €CTECTBEHHOHAYYHBIX IUCILUIUINH,
MpaBWjia TIOCTPOSHHSI TEXHHYECKHUX CXeM W

OIIK-1.
Criocoben peuiathb 3aJlauH,
OTHOCSIINECS K TPOodecCHOHATHLHON

Hedopmaruu TBepmoro tema. 3akoH ['yka. yepTexen
NIeSITEeIFHOCTH, TPUMEHSS METOBI
Ynpyrue BoJHbL. BoJIHOBBIE MpOLECCHI. OIIK-1.4 BnageTs OCHOBHBIMH METOJAMH,
MOJCITUPOBAHUS, MaTeMaTHIECKOTO Ompoc,
[IpononpHBIE W TONEpEYHBIE  BOJHBL. WCTIONB3yEeMBIMH  TEOJIOTaMH, WHTEpIpeTaluu
. aHalu3a, €CTECTBEHHOHAy4yHBIE U " pedepar,
VYpaBuenue mmockord BonHbL [lomarus: daza JTAHHBIX Te0()U3MIECKUX NCCIEOBAHNHN, TEXHUKO-
oOIIenHKeHepHbIe 3HAHUS Mpe3eHTaIus
BOJIHBI, ()POHT BOJIHBI, JJIMHA BOJHBL [loTok SKOHOMHYECKOTO aHaam3a, HaBBIKAMH

OIIK 4. CnocobeH MPOBOIUTH
M3MEpeHUs u HaOJTIOJICHMYS,
o0pabaTeiBaTh ¥  TPEICTABIATH
9KCIICPUMEHTAIIbHBIC JaHHbIC

COCTaBICHHS pabo4YMX TPOCKTOB B COCTaBe
TBOPUYECKON KOMaH/IbI,

OIIK-1.5 Bmamers HaBBIKAMH  JIEJIOBOIO
B3aMMOJICHCTBUSI C CEPBUCHOHW CIIy’)KO0OH W
OLICHMBaTh HUX PEKOMEHJAMM C  Y4YETOM
9KCMEPUMEHTAIFHOW PabOTHI TEXHOJOTHYECKOTO
OT/IeTIa TIPS ITPUITHS

OIIK-4.1 3HaTh TEXHOJOTUIO COMOCTABICHUS
[IPOBEICHUS TUIIOBBIX HKCIIEPUMEHTOB HA
CTaHJIapPTHOM 000OPYZIOBaHUH B JJaOOPATOPUH U Ha
MIPOU3BOJICTBE,

OIIK-4.2 YMeTh 00pabaThIBaTh PE3yIbTATHI

OHCPruu BOJIH
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KonTponupyemsie pa3aemns! (TEMBbI)
JUCIIUITIIHBI

KO,I[ 1 HAMMCHOBAHHUEC KOMIICTCHITUN

I/IHZ[I/IKaTop JOCTHXKCHHUA KOMIICTCHIITUH

HanmeHnoBanue
OIICHOYHOTO
CpeJCTBA

HAYYHO-UCCIIECZ0BATEIbCKOMN IEATEIBHOCTH,
WCIOJB3Ysl CTaHAaPTHOE 000PYIOBaHUE,
NpUOOPBI U MATEPUAITHI,

OIIK-4.3 Bianets TEXHUKOMN
AKCIIEPUMEHTHUPOBAHHUS c HCIOJIb30BaHUEM
MAKETOB MPOrPaMM

IMupponunamuka. JlapneHue >kMIKOCTU. 3aKOH
IMackans ans >xugkocTed u razoB. JlaBiieHHe
Ha JIHO U CTEHKH COCcyJa IpU JEHCTBUU CHIIBI
TsKeCTH. 3akoH Apxumena. YpaBHEHUE
HEPa3phIBHOCTH.  YpaBHeHHWEe  bepHyIm.
Tpy6bka Ilurto-Ilpanarns. BomocTpyiHbrii
Hacoc. @opmyia Toppuuesiu.

OIIK-1.

Criocoben peuiathb 3aJlauH,
OTHOCSINUECS K MPO(eCCUOHATBHON
NESITEIIbHOCTH, TPUMEHSST METOJIbI
MOJICJIMPOBAHUS, MaTeMaTHYECKOI'O
aHaliu3a, CCTCCTBCHHOHAYYHBIC U
0O0IIeHHKEHEPHBIC 3HAHUSI

OIIK 4. CnocobeH MPOBOIUTH
M3MEpeHUs u HaOJTIOJICHMYS,
o0pabaTeiBaTh ¥  TPEICTABIATH
9KCTIIEPHUMEHTAIbHBIC JTAHHBIC

OIIK-1.1 3Harth MIPUHITUITHATBHBIC
O0COOCHHOCTH MOJICIUPOBAHUS MaTeMaTHYCCKUX,
(U3MYECKUX U XUMHYECKUX  TIPOIIECCOB,
MpeHa3HAYCHHbIE TS KOHKPETHBIX
TEXHOJIOTHYECKUX TIPOIIECCOB,

OIIK-1.2 VYMeTh HCHONB30BaTh OCHOBHEIC
3aKOHBl JTUCUUIUIMH HHXEHEPHO-MEXaHUYECKOTO
MOJTYJI,

OIIK-1.3 VYMeTh HCHONB30BaTh OCHOBHEIE
3aKOHBI €CTECTBEHHOHAYYHBIX JIMCIIUIIINH,
npaBujia IOCTPOCHMSI TEXHHUYECKHX CXEM U
yepTexen

OIIK-1.4 Bnagerh OCHOBHBIMH METOJAMHU,
WCIIOJIb3YEMbIMU  T€0JIOTaMH, HHTEpHpeTaluu
TAaHHBIX TeO()U3NIECKUX UCCIETOBAHNN, TEXHUKO-
9KOHOMHMYECKOTO aHanu3a, HaBBIKAMU
COCTaBICHHS pabo4YMX TPOCKTOB B COCTaBe
TBOPUYECKON KOMaH/IbI,

OIIK-1.5 Bmamers HaBBIKAMH  JIEJIOBOIO
B3aMMOJICHCTBUSI C CEPBUCHOHW CIIy’)KO0OH W
OLICHMBaTh HUX PEKOMEHJAMM C  Y4YETOM
AKCIIEPUMEHTATHPHOW pPabOTHl TEXHOJIOTHIECKOTO
OT/IeTIa TIPS ITPUITHS

OIIK-4.1 3HaTh TEXHOJOT'HIO COIIOCTaBICHUS
MPOBEJICHUS TUTIOBBIX SKCIIEPUMEHTOB Ha
CTaHJIapPTHOM 000OPYZIOBaHUH B JJaOOPATOPUH U Ha
MIPOU3BOJICTBE,

OIIK-4.2 YMeTh 00pabaThIBaTh PE3yIbTATHI

Ompoc,

pedepar,
Mpe3CHTAlA
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KonTponupyemsie pa3aemns! (TEMBbI)
JUCIIUITIIHBI

KO,I[ 1 HAMMCHOBAHHUEC KOMIICTCHITUN

I/IHZ[I/IKaTop JOCTHXKCHHUA KOMIICTCHIITUH

HanmeHnoBanue
OIICHOYHOTO
CpeJCTBA

HAYYHO-UCCIIECZ0BATEIbCKOMN IEATEIBHOCTH,
WCIOJB3Ysl CTaHAaPTHOE 000PYIOBaHUE,
NpUOOPBI U MATEPUAITHI,

OIIK-4.3 Bianets
AKCIIEPUMEHTHUPOBAHHUS c
MAKETOB MPOrPaMM

TEXHUKOU
HUCIOJIL30BAHUEM

MoneKkynsapHO-KHHETHYECKasT TeOpHUs
HJCANbHEIX Ta30B. 3aKOHEI, OIHMCBHIBAIOIIUC
TIOBEICHNE HMICATBHBIX Ta30B: 3aKOH boirg-
Mapuorra, I'eii-JIroccaka, HanpToHa.
VYpaBuenus  Kunaiinepona, = Menneneena-
Knaiinepona. Iloctosunast boneumana. Yucno
JlommMuara. OcHoBHOE ypaBHEHHUE
MOJICKYJISIPHO-KHHETHYECKOMN TEOpUH
HJIcabHEIX Ta30B.

OIIK-1.

Criocoben peuiathb 3aJlauH,
OTHOCSINUECS K MPO(eCCUOHATBHON
NESITEIIbHOCTH, TPUMEHSST METOJIbI
MOJICJIMPOBAHUS, MaTeMaTHYECKOI'O
aHaliu3a, CCTCCTBCHHOHAYYHBIC U
0O0IIeHHKEHEPHBIC 3HAHUSI

OIIK 4. CnocobeH MPOBOIUTH
M3MEpeHUs u HaOJTIOJICHMYS,
o0pabaTeiBaTh ¥  TPEICTABIATH
9KCTIIEPHUMEHTAIbHBIC JTAHHBIC

OIIK-1.1 3Harth MIPUHITUITHATBHBIC
O0COOCHHOCTH MOJICIUPOBAHUS MaTeMaTHYCCKUX,
(U3MYECKUX U XUMHYECKUX  TIPOIIECCOB,
MpeHa3HAYCHHbIE TS KOHKPETHBIX
TEXHOJIOTHYECKUX TIPOIIECCOB,

OIIK-1.2 VYMeTh HCHONB30BaTh OCHOBHEIC
3aKOHBl JTUCUUIUIMH HHXEHEPHO-MEXaHUYECKOTO
MOJTYJI,

OIIK-1.3 VYMeTh HCHONB30BaTh OCHOBHEIE
3aKOHBI €CTECTBEHHOHAYYHBIX JIMCIIUIIINH,
npaBujia IOCTPOCHMSI TEXHHUYECKHX CXEM U
yepTexen

OIIK-1.4 Bnagerh OCHOBHBIMH METOJAMHU,
WCIIOJIb3YEMbIMU  T€0JIOTaMH, HHTEpHpeTaluu
TAaHHBIX TeO()U3NIECKUX UCCIETOBAHNN, TEXHUKO-
9KOHOMHMYECKOTO aHanu3a, HaBBIKAMU
COCTaBICHHS pabo4YMX TPOCKTOB B COCTaBe
TBOPUYECKON KOMaH/IbI,

OIIK-1.5 Bmamers HaBBIKAMH  JIEJIOBOIO
B3aMMOJICHCTBUSI C CEPBUCHOHW CIIy’)KO0OH W
OLICHMBaTh HUX PEKOMEHJAMM C  Y4YETOM
AKCIIEPUMEHTATHPHOW pPabOTHl TEXHOJIOTHIECKOTO
OT/IeTIa TIPS ITPUITHS

OIIK-4.1 3HaTh TEXHOJOT'HIO COIIOCTaBICHUS
MPOBEJICHUS TUTIOBBIX SKCIIEPUMEHTOB Ha
CTaHJIapPTHOM 000OPYZIOBaHUH B JJaOOPATOPUH U Ha
MIPOU3BOJICTBE,

OIIK-4.2 YMeTh 00pabaThIBaTh PE3yIbTATHI

Ompoc,

pedepar,
Mpe3CHTAlA
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KonTponupyemsie pa3aemns! (TEMBbI)
JUCIIUITIIHBI

KO,I[ 1 HAMMCHOBAHHUEC KOMIICTCHITUN

I/IHZ[I/IKaTop JOCTHXKCHHUA KOMIICTCHIITUH

HanmeHnoBanue
OIICHOYHOTO
CpeJCTBA

HAYYHO-UCCIIECZ0BATEIbCKOMN IEATEIBHOCTH,
WCIOJB3Ysl CTaHAaPTHOE 000PYIOBaHUE,
NpUOOPBI U MATEPUAITHI,

OIIK-4.3 Bianets
AKCIIEPUMEHTHUPOBAHHUS c
MAKETOB MPOrPaMM

TEXHUKOU
HUCIOJIL30BAHUEM

SBnenus nepeHoca: i dysus,
TEIUIONPOBOJHOCTh,  BHYTPEHHEE  TPEHHE.
OcHoOBBI TepMOJguMHaMHUKUA. Yuciao creneHen
cBOOOABI MOJEKYJBl. 3aKOH PaBHOMEPHOTO
pacrpefeneHuss SHEPrHd 1O  CTENeHIM
cBoOonsl  Momekysn.  IlepBoe  Hawano
TepMouHaMuKu. PaboTa raza npu uaMeHeHUH
ero obOwvema. TemIoeMKOCTb, YypaBHEHHE
Maiiepa.

OIIK-1.

Criocoben peuiathb 3aJlauH,
OTHOCSINUECS K MPO(eCCUOHATBHON
NESITEIIbHOCTH, TPUMEHSST METOJIbI
MOJICJIMPOBAHUS, MaTeMaTHYECKOI'O
aHaliu3a, CCTCCTBCHHOHAYYHBIC U
0O0IIeHHKEHEPHBIC 3HAHUSI

OIIK 4. CnocobeH MPOBOIUTH
M3MEpeHUs u HaOJTIOJICHMYS,
o0pabaTeiBaTh ¥  TPEICTABIATH
9KCTIIEPHUMEHTAIbHBIC JTAHHBIC

OIIK-1.1 3Harth MIPUHITUITHATBHBIC
O0COOCHHOCTH MOJICIUPOBAHUS MaTeMaTHYCCKUX,
(U3MYECKUX U XUMHYECKUX  TIPOIIECCOB,
MpeHa3HAYCHHbIE TS KOHKPETHBIX
TEXHOJIOTHYECKUX TIPOIIECCOB,

OIIK-1.2 VYMeTh HCHONB30BaTh OCHOBHEIC
3aKOHBl JTUCUUIUIMH HHXEHEPHO-MEXaHUYECKOTO
MOJTYJI,

OIIK-1.3 VYMeTh HCHONB30BaTh OCHOBHEIE
3aKOHBI €CTECTBEHHOHAYYHBIX JIMCIIUIIINH,
npaBujia IOCTPOCHMSI TEXHHUYECKHX CXEM U
yepTexen

OIIK-1.4 Bnagerh OCHOBHBIMH METOJAMHU,
WCIIOJIb3YEMbIMU  T€0JIOTaMH, HHTEpHpeTaluu
TAaHHBIX TeO()U3NIECKUX UCCIETOBAHNN, TEXHUKO-
9KOHOMHMYECKOTO aHanu3a, HaBBIKAMU
COCTaBICHHS pabo4YMX TPOCKTOB B COCTaBe
TBOPUYECKON KOMaH/IbI,

OIIK-1.5 Bmamers HaBBIKAMH  JIEJIOBOIO
B3aMMOJICHCTBUSI C CEPBUCHOHW CIIy’)KO0OH W
OLICHMBaTh HUX PEKOMEHJAMM C  Y4YETOM
AKCIIEPUMEHTATHPHOW pPabOTHl TEXHOJIOTHIECKOTO
OT/IeTIa TIPS ITPUITHS

OIIK-4.1 3HaTh TEXHOJOT'HIO COIIOCTaBICHUS
MPOBEJICHUS TUTIOBBIX SKCIIEPUMEHTOB Ha
CTaHJIapPTHOM 000OPYZIOBaHUH B JJaOOPATOPUH U Ha
MIPOU3BOJICTBE,

OIIK-4.2 YMeTh 00pabaThIBaTh PE3yIbTATHI

Ompoc,

pedepar,
Mpe3CHTAlA
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KonTponupyemsie pa3aemns! (TEMBbI)
JUCIIUITIIHBI

KO,I[ 1 HAMMCHOBAHHUEC KOMIICTCHITUN

I/IHZ[I/IKaTop JOCTHXKCHHUA KOMIICTCHIITUH

HanmeHnoBanue
OIICHOYHOTO
CpeJCTBA

HAYYHO-UCCIIECZ0BATEIbCKOMN IEATEIBHOCTH,
WCIOJB3Ysl CTaHAaPTHOE 000PYIOBaHUE,
NpUOOPBI U MATEPUAITHI,

OIIK-4.3 Bianets
AKCIIEPUMEHTHUPOBAHHUS c
MAKETOB MPOrPaMM

TEXHUKOU
HUCIOJIL30BAHUEM

Bsi3kocth (BHyTpeHHEE TpeHue).
JluHamMuuecKkasi 1 KHHEMAaTHYeCKasi BS3KOCTb.
HeroToHOBCKHE " HEHBbIOTOHOBCKHE
xugkoctd. Cuna  BHYTPEHHETO  TPEHHS.
Mertonpl ompeneneHus BS3KOCTU: a) METO[
Crokca; ©6) wmeron Ilyaseitna. Ywmcno
Peitnonpaca. JlamunapHeiii 1 TypOyJI€HTHBIN
PEKUMBI TE€UEHUS )KUIKOCTU

OIIK-1.

Criocoben peuiathb 3aJlauH,
OTHOCSINUECS K MPO(eCCUOHATBHON
NESITEIIbHOCTH, TPUMEHSST METOJIbI
MOJICJIMPOBAHUS, MaTeMaTHYECKOI'O
aHaliu3a, CCTCCTBCHHOHAYYHBIC U
0O0IIeHHKEHEPHBIC 3HAHUSI

OIIK 4. CnocobeH MPOBOIUTH
M3MEpeHUs u HaOJTIOJICHMYS,
o0pabaTeiBaTh ¥  TPEICTABIATH
9KCTIIEPHUMEHTAIbHBIC JTAHHBIC

OIIK-1.1 3Harth MIPUHITUITHATBHBIC
O0COOCHHOCTH MOJICIUPOBAHUS MaTeMaTHYCCKUX,
(U3MYECKUX U XUMHYECKUX  TIPOIIECCOB,
MpeHa3HAYCHHbIE TS KOHKPETHBIX
TEXHOJIOTHYECKUX TIPOIIECCOB,

OIIK-1.2 VYMeTh HCHONB30BaTh OCHOBHEIC
3aKOHBl JTUCUUIUIMH HHXEHEPHO-MEXaHUYECKOTO
MOJTYJI,

OIIK-1.3 VYMmeTh HCHONBL30BAThH
3aKOHBI €CTECTBEHHOHAYYHBIX
npaBuia TOCTPOCHMSI TEXHUYECKHUX
yepTexen

OIIK-1.4 Bnagerh OCHOBHBIMH METOJAMHU,
WCIIOJIb3YEMbIMU  T€0JIOTaMH, HHTEpHpeTaluu
TAaHHBIX TeO()U3NIECKUX UCCIETOBAHNN, TEXHUKO-
9KOHOMHMYECKOTO aHanu3a, HaBBIKAMU
COCTaBICHHS pabo4YMX TPOCKTOB B COCTaBe
TBOPUYECKON KOMaH/IbI,

OIIK-1.5 Bmamers HaBBIKAMH  JIEJIOBOIO
B3aMMOJICHCTBUSI C CEPBUCHOHW CIIy’)KO0OH W
OLICHMBaTh HUX PEKOMEHJAMM C  Y4YETOM
AKCIIEPUMEHTATHPHOW pPabOTHl TEXHOJIOTHIECKOTO
OT/IeTIa TIPS ITPUITHS

OIIK-4.1 3HaTh TEXHOJOT'HIO COIIOCTaBICHUS
MPOBEJICHUS TUTIOBBIX SKCIIEPUMEHTOB Ha
CTaHJIapPTHOM 000OPYZIOBaHUH B JJaOOPATOPUH U Ha
MIPOU3BOJICTBE,

OIIK-4.2 YMeTh 00pabaThIBaTh PE3yIbTATHI

OCHOBHBIC
JWUCIUILIINH,
CXEM H

Ompoc,

pedepar,
Mpe3CHTAlA
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KonTponupyemsie pa3aemns! (TEMBbI)
JUCIIUITIIHBI

KO,I[ 1 HAMMCHOBAHHUEC KOMIICTCHITUN

I/IHZ[I/IKaTop JOCTHXKCHHUA KOMIICTCHIITUH

HanmeHnoBanue
OIICHOYHOTO
CpeJCTBA

HAYYHO-UCCIIECZ0BATEIbCKOMN IEATEIBHOCTH,
WCIOJB3Ysl CTaHAaPTHOE 000PYIOBaHUE,
NpUOOPBI U MATEPUAITHI,

OIIK-4.3 Bianets
AKCIIEPUMEHTHUPOBAHHUS c
MAKETOB MPOrPaMM

TEXHUKOU
HUCIOJIL30BAHUEM

[Tpumenenue IIepPBOTO HayaJa
TEPMOMHAMUKH K H30TIPOIIECCAM.
W3zoxopueiii mpouece. M300apHbiii mporiecc.
UzoTepmudecknii nporecc. AnuadbaTHdaecKuid
rporrecc (ypaBHEHHTE [Tyaccona).
[Momutponsseiit mporiecc. Kpyrosoit mporecc
(mmkm).  OOpatumMbie W HEOOpaTHUMBbIS
rporiecchl. Bropoe Hadano TepMOIuHAMUKH.

OIIK-1.

Criocoben peuiathb 3aJlauH,
OTHOCSINUECS K MPO(eCCUOHATBHON
NESITEIIbHOCTH, TPUMEHSST METOJIbI
MOJICJIMPOBAHUS, MaTeMaTHYECKOI'O
aHaliu3a, CCTCCTBCHHOHAYYHBIC U
0O0IIeHHKEHEPHBIC 3HAHUSI

OIIK 4. CnocobeH MPOBOIUTH
M3MEpeHUs u HaOJTIOJICHMYS,
o0pabaTeiBaTh ¥  TPEICTABIATH
9KCTIIEPHUMEHTAIbHBIC JTAHHBIC

OIIK-1.1 3Harth MIPUHITUITHATBHBIC
O0COOCHHOCTH MOJICIUPOBAHUS MaTeMaTHYCCKUX,
(U3MYECKUX U XUMHYECKUX  TIPOIIECCOB,
MpeTHa3HAYCHHBIC I KOHKPETHBIX
TEXHOJIOTHYECKUX TIPOIIECCOB,

OIIK-1.2 VYMeTh WHCIOJB30BaTh OCHOBHBIC
3aKOHBl JTUCUUIUIMH HHXEHEPHO-MEXaHUYECKOTO
MOMYJIA,

OIIK-1.3 VYMeTh WHCIOJB30BaTh
3aKOHBI €CTECTBEHHOHAYYHBIX
MpaBWjia TIOCTPOCHHSI TEXHHUYECKUX
yepTexen

OIIK-1.4 Bnagerh OCHOBHBIMH METOJAMHU,
WCTIONB3yEeMBIMH  TEOJIOTaMH, WHTEpIpeTaluu
TAaHHBIX TeO()U3NIECKUX UCCIETOBAHNN, TEXHUKO-
9KOHOMHMYECKOTO aHanu3a, HaBBIKAMHA
COCTaBICHHS pabo4YMX TPOCKTOB B COCTaBe
TBOPUYECKON KOMaH/IbI,

OIIK-1.5 Bmanetsb

OCHOBHBIC
JWUCIUILIINH,
CXEM H

HaBBIKAMH  JIEJIOBOTO
B3aMMOJICHCTBUSI C CEPBUCHOHW CIIy’)KO0OH W
OLICHMBaTh HUX PEKOMEHJAMM C  Y4YETOM
9KCMEPUMEHTAIFHOW PabOTHI TEXHOJOTHYECKOTO
OT/IeTIa TIPS ITPUITHS

OIIK-4.1 3HaTh TEXHOJOTUIO COMOCTABICHUS
[IPOBEICHUS TUIIOBBIX HKCIIEPUMEHTOB HA
CTaHIapTHOM 00OPYJIOBaHHUH B IA0OPATOPUU H HA
MIPOU3BOCTBE,

OIIK-4.2 YMeTh 00pabaThIBaTh PE3yIbTATHI

Ompoc,

pedepar,
Mpe3CHTAlA

28




KonTponupyemsie pa3aemns! (TEMBbI)

HanmeHnoBanue

Ne A ——— Kox 1 HanmMeHOBaHNE KOMIIETEHINN WnpnkaTop JOCTHKEHUS! KOMIETEHIINN OLIEHOYHOTO
CpencTBa
HAYYHO-HCCIIEIOBATENbCKON ACATEILHOCTH,
UCIIOJNIB3YSl CTaHApTHOE 000pyI0BaHUE,
MPUOOPHI U MaTEPHUAITBL,
OIIK-4.3 Bianets TEXHUKOMN
OKCIIEPUMEHTHPOBAaHUSI €  HCIOJb30BaHUEM
MAKETOB MTPOTpaMM
((3J'IeKTpI/I‘IeCTBO U MarHeTusm»
HaunmenoBanue
Kontponupyemsle pa3nenst (TeMBbI)
No PA—— Kon n HanmeHOBaHNE KOMIIETEHIINN WunukaTop qocTHKeHNS KOMIETEHITUN OIIEHOYHOTO
CpeJcTBa
10. OIIK-1.1 3HaTh MPUHLUITHAIIbHBIE
0COOCHHOCTH MOJIENIMPOBAaHUS MaTEMaTHIECKUX,
(Gu3ndecKkuX W XMMHYECKUX  IPOIECCOB,
npeaHa3HauYeHHbBIE TUIst KOHKPETHBIX
TEXHOJIOTHYECKUX MPOIIECCOB,
OIIK-1.2 VYmerp HCHOIB30BATh OCHOBHBIE
OITK-1 3aKOHBI JUCHUILTUH WHKEHEPHO-MEXaHUUECKOT0
) MOy
Crnocoben peliath 3aJlauH, AV,
DJIeKTpoCTaTHKA. 3aKkoH COXpaHEeHUs . OIIK-1.3 VYMeThb WHCIHONB30BaTh OCHOBHbBIE
OTHOcsImMECs K TpodeccHoHambHON
JNEKTpUYECKOTO 3apsfa. 3akoH KyoHna. 3aKOHBIl ~ €CTECTBEHHOHAYYHBIX  JMCIUILIHH,
JIESITENIFHOCTH, TPUMEHSS  METOIBI
Onektpoctatndyeckoe mnone (OCII), ero MpaBUia TOCTPOCHHUS TEXHHYECKHX CXeM H
MOJICTUPOBAHUS, MaTeMaTHYECKOTO .
HaANPsHKEHHOCTh. [IpHHIUI Cymepro3uiiuu yepTexen Omnpoc, pedepar,
N aHalii3a, eCTCCTBEHHOHAyYHbIE U
OCII. Dnexrpuuecknii awumoib. [loTok OIIK-1.4 BmameTs OCHOBHBIMH METOMAMH, | TIPE3CHTAITHS
oOmIenHKeHepHbIC 3HAHUS
HaIPSKEHHOCTH. Teopema T'aycca. UCIIOJIB3YEMBIMU  I'€0JIOTaMHU, HWHTEPIpETaluu
OIIK 4. CmocobeH mPOBOANUTH N
ITorenuuman OCII. HanpsbkeHHOCTh  Kak JTaHHBIX reo(U3nYeCcKuX HCCIIEI0BAHU,
HU3MEpEeHUs u HaOJIOICHYS,
TpagueHT MoTEeHIHAA. TEXHUKO-DKOHOMHYECKOTO aHalln3a, HaBBIKAMHU
oOpabaTeiBaTh M NPEACTaBIATH

OKCIICPUMEHTAJIBHBIC TaHHBIC

cocTaBjcHHS pPabOYUX IPOEKTOB B COCTaBE
TBOPYECKOM KOMaH/IBI,

OIIK-1.5 Bmamerr HaBhIKAMH IEJI0BOIO
B3aMMOJICHCTBUSI C CEPBUCHON CIyXOOH W
OIICHMBATh HMX PEKOMEHJAIMU C yYeTOM
SKCIEPUMEHTAILHONW PabOThl TEXHOJIOTHYECKOTO
OT/eJa MPENPUITHS

OIIK-4.1 3HaTh TEXHOJOTIHIO COIIOCTABJICHUS
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KonTponupyemsie pa3ueisl (TEMBbI)
JUCLUTUTAHBI

Kon 1 HauMeHOBaHHE KOMIIETCHITAH

I/IH,I[I/IKaTOp JOCTHXKCHUA KOMIICTCHIITUH

HaumenoBanue
OILICHOYHOTO
CpeJICTBa

MPOBEJCHNUA  THUIOBBIX  JKCIIEPUMEHTOB  Ha
CTaHAAPTHOM O0OpPYIOBaHWUHU B J1a0OPAaTOPHH H
Ha IIPOU3BO/ICTBE,

OIIK-4.2 Ymers 00pabarhiBaTh pe3yJbTaThI

Hay4YHO-UCCIIE0BATENIbCKON JeSITENbHOCTH,
UCTIOJB3YSI CTaHJIapPTHOE obopynoBaHue,
MPUOOPHI ¥ MaTEPHAITBI,
OIIK-4.3 Bnanets TEXHUKOHN
9KCHEPUMEHTHPOBAHUSI  C  HCIIOJIb30BaHUEM
MAKETOB MPOrpaMM
11. OIIK-1.1 3HaTh NPUHUUIUAIbHbIE

3aKkoH OmMma

IloctosHHBIN >nekTpuyeckuii Tok. Cuia u
IUIOTHOCTh ToKa. CtoponHue cunbl. DJC u
HanpsbkeHue. 3akoH OMa Ui OZHOPOJHOTO
y4acTKa LENU. YAEIbHOE JIIEKTPUIECKOE
COIIPOTUBJICHHE.

muddepeHnnanbHOR
ConpoTusiieHHE IPOBOAHUKOB.

B

thopme.

OIIK-1.

Crnocoben permarpb 3a/1a4m,
OTHOCSINUECH K MpodeccHoHaaIbHON
JIESITSILHOCTH, TPUMEHSST  METOIbI
MOJICTUPOBAHUS, MATEeMaTHYECKOTO
aHali3a, eCTCCTBCHHOHAyYHBbIE U
0OIICHHKEHEPHBIC 3HAHUS

OIIK 4. CnocobeH NpOBOAUTH
M3MEpeHUS u HaOJIOICHMS,
o0pabaTeiBaTh W  TPEACTABIATH

SKCIICPUMCHTAJIbHBIC JaHHBIC

0COOCHHOCTU MOJICJIMPOBAHUSI MATEMAaTHUCCKUX,
(M3MYeCKUX M XMMHUYECKHMX  IIPOIIECCOB,
MpeHa3HaYeHHbIE JUTSE KOHKPETHBIX
TEXHOJIOTUYECKUX TIPOIECCOB,

OIIK-1.2 VYMmeTh WHCIOIb30BaTh OCHOBHBIC
3aKOHBI JUCHUIUIMH UHXEHEPHO-MEXaHUYECKOTO
MOy,

OIIK-1.3 VYMmeTh WHCIOIb30BaTh OCHOBHBIC
3aKOHBl ~ €CTECTBEHHOHAYYHBIX  JUCLUIUIMH,
MpaBWjia TOCTPOEHUA TEXHUUYECKHUX CXEM U
yepTeKen

OIIK-1.4 Bnamerp OCHOBHBIMH METOIAMH,
UCIIOJIb3YEMBIMU  I'€0JIOTaMHU, HWHTEpIpETalun
JIaHHBIX reo(hU3nIECKUX HCCIICIOBaHMI,
TEXHUKO-YKOHOMHMYCCKOTO aHallnu3a, HaBBIKAMM
cocTaBieHHS pabOYMX TMPOEKTOB B COCTaBe
TBOPYECKON KOMaH/IbI,

OIIK-1.5 Brnamets HaBBIKAMH  IEJIOBOTO
B3aUMOJICUCTBHSI C CEPBUCHOM CIyXO00H u
OLICHMBaTh HMX PEKOMEHJAUU C YYETOM
JKCIIEPUMEHTAIBHOU PAaOOTHI TEXHOIOTHUECKOTO
oTHAeNa OPeaIPUITHS

OIIK-4.1 3HaTh TEXHOJOTHIO COIOCTaBICHUS

Omnpoc, pedepar,
Mpe3eHTAINS
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KonTponupyemsie pa3ueisl (TEMBbI)

HaumenoBanue

Ne fH——— Kox n HaumeHOBaHNE KOMIIETEHINN WNuaukaTop JOCTHKEHNS KOMIETEHIINU OLIEHOYHOT'O
cpencTBa
NPOBENICHUST  THIOBBIX  OKCIIEPUMEHTOB  Ha
CTaHAAPTHOM O0OpPYIOBaHWUHU B J1a0OPAaTOPHH H
Ha IIPOU3BO/ICTBE,
OIIK-4.2 Ymers 00pabarhiBaTh pe3yJbTaThI
Hay4YHO-UCCIIE0BATENIbCKON JeSITeTbHOCTH,
UCTIOJNIB3Y S CTaHIapTHOE o0opyznoBaHue,
MPUOOPHI ¥ MaTEPHAITBI,
OIIK-4.3 Bnanets TEXHUKOHN
SKCIIEPUMEHTHUPOBaHUsI €  HCIIOJI30BAaHUEM
IAKETOB NIPOrPaMM
12. OIIK-1.1 3HaTh NPUHUUIUAIbHbIE

Pabora u MomHOCTh TOKa. 3aKkoH J[xOyIs-
Jlenma. 3akon Owma a1 HEOTHOPOIHOTO
ydacTka 1enu (00o0meHHbIil 3akoH Oma).
3akoH Oma 11 3aMKHyTOM Lenu. IIpaBuna
Kupxroda mist pa3BeTBICHHBIX Mienieil. MocT
Yurcrona. TemnoBoe AeiiCTBUE TOKA

OIIK-1.

Crnocoben permarpb 3a/1a4m,
OTHOCSINUECH K MpodeccHoHaaIbHON
JIESITSILHOCTH, TPUMEHSST  METOIbI
MOJICTUPOBAHUS, MATEeMaTHYECKOTO
aHali3a, eCTCCTBCHHOHAyYHBbIE U
0OIICHHKEHEPHBIC 3HAHUS

OIIK 4. CnocobeH NpOBOAUTH
M3MEpeHUS u HaOJIOICHMS,
o0pabaTeiBaTh W  TPEACTABIATH

SKCIICPUMCHTAJIbHBIC JaHHBIC

0COOCHHOCTU MOJICJIMPOBAHUSI MATEMAaTHUCCKUX,
(M3MYeCKUX M XMMHUYECKHMX  IIPOIIECCOB,
MpeHa3HaYeHHbIE JUTSE KOHKPETHBIX
TEXHOJIOTUYECKUX TIPOIECCOB,

OIIK-1.2 VYMmeTh WHCIOIb30BaTh OCHOBHBIC
3aKOHBI JUCHUIUIMH UHXEHEPHO-MEXaHUYECKOTO
MOy,

OIIK-1.3 VYMmeTh WHCIOIb30BaTh OCHOBHBIC
3aKOHBl ~ €CTECTBEHHOHAYYHBIX  JUCLUIUIMH,
MpaBWjia TOCTPOEHUA TEXHUUYECKHUX CXEM U
yepTeKen

OIIK-1.4 Bnamerp OCHOBHBIMH METOIAMH,
UCIIOJIb3YEMBIMU  I'€0JIOTaMHU, HWHTEpIpETalun
JIaHHBIX reo(hU3nIECKUX HCCIICIOBaHMI,
TEXHUKO-YKOHOMHMYCCKOTO aHallnu3a, HaBBIKAMM
cocTaBieHHS pabOYMX TMPOEKTOB B COCTaBe
TBOPYECKON KOMaH/IbI,

OIIK-1.5 Brnamets HaBBIKAMH  IEJIOBOTO
B3aUMOJICUCTBHSI C CEPBUCHOM CIyXO00H u
OLICHMBaTh HMX PEKOMEHJAUU C YYETOM
JKCIIEPUMEHTAIBHOU PAaOOTHI TEXHOIOTHUECKOTO
oTHAeNa OPeaIPUITHS

OIIK-4.1 3HaTh TEXHOJOTHIO COIOCTaBICHUS

Omnpoc, pedepar,
Mpe3eHTAINS
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KonTponupyemsie pa3ueisl (TEMBbI)

HaumenoBanue

Ne fH——— Kox n HaumeHOBaHNE KOMIIETEHINN WNuaukaTop JOCTHKEHNS KOMIETEHIINU OLIEHOYHOT'O
cpencTBa
NPOBENICHUST  THIOBBIX  OKCIIEPUMEHTOB  Ha
CTaHAAPTHOM O0OpPYIOBaHWUHU B J1a0OPAaTOPHH H
Ha IIPOU3BO/ICTBE,
OIIK-4.2 Ymers 00pabarhiBaTh pe3yJbTaThI
Hay4YHO-UCCIIE0BATENIbCKON JeSITeTbHOCTH,
UCTIOJNIB3Y S CTaHIapTHOE o0opyznoBaHue,
MPUOOPHI ¥ MaTEPHAITBI,
OIIK-4.3 Bnanets TEXHUKOHN
SKCIIEPUMEHTHUPOBaHUsI €  HCIIOJI30BAaHUEM
IAKETOB NIPOrPaMM
13. OIIK-1.1 3HaTh NPUHUUIUAIbHbIE

MarautHoe ToOJie M €ro XapaKTEPUCTHKH.
MarnutHas unaykuus. 3akoH buo-Caapa-
Jlanmaca W e€ro mpUMEHEHHWE K pacdeTy
MIPSIMOTO TOKa. 3aKkoH Awmriepa.
BzaumopeiictBue mapaiienbHBIX — TOKOB.
MarnuTtHas noctosiHHas. MaruutHoe nolie
JIBUKYILIETOCS 3apsa. JeiicTBue
MAarHUTHOTO TMOJISI Ha ABWXKYILIUHCS 3apsip
(cuma JlopeHma, MpaBWJIO JIEBOM PYKH).
Oddexr Xomna. [Torok BekTOpa MarHUTHOM
naaykuuu. Teopema I"aycca st mons B.

OIIK-1.

Crnocoben permarpb 3a/1a4m,
OTHOCSINUECH K MpodeccHoHaaIbHON
JIESITSILHOCTH, TPUMEHSST  METOIbI
MOJICTUPOBAHUS, MATEeMaTHYECKOTO
aHali3a, eCTCCTBCHHOHAyYHBbIE U
0OIICHHKEHEPHBIC 3HAHUS

OIIK 4. CnocobeH NpOBOAUTH
M3MEpeHUS u HaOJIOICHMS,
o0pabaTeiBaTh W  TPEACTABIATH

SKCIICPUMCHTAJIbHBIC JaHHBIC

0COOCHHOCTU MOJICJIMPOBAHUSI MATEMAaTHUCCKUX,
(M3MYeCKUX M XMMHUYECKHMX  IIPOIIECCOB,
MpeHa3HaYeHHbIE JUTSE KOHKPETHBIX
TEXHOJIOTUYECKUX TIPOIECCOB,

OIIK-1.2 VYMmeTh WHCIOIb30BaTh OCHOBHBIC
3aKOHBI JUCHUIUIMH UHXEHEPHO-MEXaHUYECKOTO
MOy,

OIIK-1.3 VYMmeTh WHCIOIb30BaTh OCHOBHBIC
3aKOHBl ~ €CTECTBEHHOHAYYHBIX  JUCLUIUIMH,
MpaBWjia TOCTPOEHUA TEXHUUYECKHUX CXEM U
yepTeKen

OIIK-1.4 Bnamerp OCHOBHBIMH METOIAMH,
UCIIOJIb3YEMBIMU  I'€0JIOTaMHU, HWHTEpIpETalun
JIaHHBIX reo(hU3nIECKUX HCCIICIOBaHMI,
TEXHUKO-YKOHOMHMYCCKOTO aHallnu3a, HaBBIKAMM
cocTaBieHHS pabOYMX TMPOEKTOB B COCTaBe
TBOPYECKON KOMaH/IbI,

OIIK-1.5 Brnamets HaBBIKAMH  IEJIOBOTO
B3aUMOJICUCTBHSI C CEPBUCHOM CIyXO00H u
OLICHMBaTh HMX PEKOMEHJAUU C YYETOM
JKCIIEPUMEHTAIBHOU PAaOOTHI TEXHOIOTHUECKOTO
oTHAeNa OPeaIPUITHS

OIIK-4.1 3HaTh TEXHOJOTHIO COIOCTaBICHUS

Omnpoc, pedepar,
Mpe3eHTAINS
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KonTponupyemsie pa3ueisl (TEMBbI)
JUCLUTUTAHBI

Kon 1 HauMeHOBaHHE KOMIIETCHITAH

I/IH,I[I/IKaTOp JOCTHXKCHUA KOMIICTCHIITUH

HaumenoBanue
OILICHOYHOTO
CpeJICTBa

MPOBEJCHNUA  THUIOBBIX  JKCIIEPUMEHTOB  Ha
CTaHAAPTHOM O0OpPYIOBaHWUHU B J1a0OPAaTOPHH H
Ha IIPOU3BO/ICTBE,

OIIK-4.2 Ymers 00pabarhiBaTh pe3yJbTaThI
Hay4YHO-UCCIIE0BATENIbCKON JeSITeTbHOCTH,
UCTIOJNIB3Y S CTaHIapTHOE o0opyznoBaHue,
MPUOOPHI ¥ MaTEPHAITBI,

OIIK-4.3 Bnanets
9KCHEPUMEHTHPOBAHUS  C
IAKETOB NIPOrPaMM

TEXHUKOMI
HUCIOJIL30BAaHUEM

14.

DNeKTpOMarHuTHAS
®dapanes). 3akon Papanges. BuxpeBbie TOKH
NHOyKTUBHOCTh KOHTYpA.
WHAYKIHSL.
OHeprusi MarHuTHOIO

(toxku ®@yxko).

CaMOUHIyKIHSL.
TparcdopmaTopsl.
moJisi. MarauTHEIC CBOMCTBA BEIIIECTBA.

WHAYKIUA

Bzanmnuas

(OTIBITHI

OIIK-1.

Crnocoben permarpb 3a/1a4m,
OTHOCAIIHMECS K TPodeCcCHOHATBHON
JESITENIBHOCTH, TIPUMEHSISI  METOBI
MOJICTUPOBAHUS, MATEeMaTHYECKOTO
aHali3a, eCTCCTBCHHOHAyYHBbIE U
0OIICHHKEHEPHBIC 3HAHUS
OIIK 4. Cnocoben
M3MEpeHUS u HaOJIOICHMS,
o0pabaTeiBaTh W  TPEACTABIATH
IKCTIIEPUMEHTATbHBIC JaHHBIE

OpoOBOAUTH

OIIK-1.1 3HaTh NPUHUUIUAIbHbIE
0COOCHHOCTU MOJICJIMPOBAHUSI MATEMAaTHUCCKUX,
(M3MYeCKUX M XMMHUYECKHMX  IIPOIIECCOB,
MpeHa3HaYeHHbIE TS KOHKPETHBIX
TEXHOJIOTUYECKUX TIPOIECCOB,

OIIK-1.2 VYMmeTh WHCIOIb30BaTh OCHOBHBIC
3aKOHBI JUCHUIUIMH UHXEHEPHO-MEXaHUYECKOTO
MOy,

OIIK-1.3 VYMmeTh WHCIOIb30BaTh OCHOBHBIC
3aKOHBl ~ €CTECTBEHHOHAYYHBIX  JUCLUIUIMH,
MpaBWjia TOCTPOEHUA TEXHUUYECKHUX CXEM U
yepTeKen

OIIK-1.4 Bnamerp OCHOBHBIMH METOIAMH,
UCIIOJIb3YEMBIMU  I'€0JIOTaMHU, HWHTEpIpETalun
JIaHHBIX reo(hU3nIECKUX HCCIICIOBaHMI,
TEXHUKO-YKOHOMHMYCCKOTO aHallnu3a, HaBBIKAMM
cocTaBieHHS pabOYMX TMPOEKTOB B COCTaBe
TBOPYECKON KOMaH/IbI,

OIIK-1.5 Brnamets HaBBIKAMH  IEJIOBOTO
B3aUMOJICUCTBHSI C CEPBUCHOM CIyXO00H u
OLICHMBaTh HMX PEKOMEHJAUU C YYETOM
JKCIIEPUMEHTAIBHOU PAaOOTHI TEXHOIOTHUECKOTO
oTHAeNa OPeaIPUITHS

OIIK-4.1 3HaTh TEXHOJOTHIO COIOCTaBICHUS

Omnpoc, pedepar,
Mpe3eHTAINS
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KonTponupyemsie pa3ueisl (TEMBbI)
JUCLUTUTAHBI

Kon 1 HauMeHOBaHHE KOMIIETCHITAH

I/IH,I[I/IKaTOp JOCTHXKCHUA KOMIICTCHIITUH

HaumenoBanue
OILICHOYHOTO
CpeJICTBa

MPOBEJCHNUA  THUIOBBIX  JKCIIEPUMEHTOB  Ha
CTaHAAPTHOM O0OpPYIOBaHWUHU B J1a0OPAaTOPHH H
Ha IIPOU3BO/ICTBE,

OIIK-4.2 Ymers 00pabarhiBaTh pe3yJbTaThI
Hay4YHO-UCCIIE0BATENIbCKON JeSITeTbHOCTH,
UCTIOJNIB3Y S CTaHIapTHOE o0opyznoBaHue,
MPUOOPHI ¥ MaTEPHAITBI,

OIIK-4.3 Bnanets
9KCHEPUMEHTHPOBAHUS  C
IAKETOB NIPOrPaMM

TEXHUKOMI
HUCIOJIL30BAaHUEM

15.

OcHOBBI
AJNIEKTPOMArHUTHOTO TIONIs. Buxpesoe more.
Tox cMmemeHus. YpaBHeHue MakcBena.
IlepemenHslii TOK. Llenu nepeMeHHOro ToKa
C aKTUBHBIM, €MKOCTHBIM M WHIYKTHUBHBIM
CONMpOTHUBJIEHUEM. Pe30HaHC HampsiKEHUNA U
TOKOB. O000MmeHHEBIH 3ak0oH OMa. MOITHOCTH
B LIENIM IEPEMEHHOTO TOKA.

TEOpUHn Makcgeinna

IS

OIIK-1.

Crnocoben permarpb 3a/1a4m,
OTHOCAIIHMECS K TPodeCcCHOHATBHON
JESITENIBHOCTH, TIPUMEHSISI  METOBI
MOJICTUPOBAHUS, MATEeMaTHYECKOTO
aHali3a, eCTCCTBCHHOHAyYHBbIE U
0OIICHHKEHEPHBIC 3HAHUS
OIIK 4. Cnocoben
M3MEpeHUS u HaOJIOICHMS,
o0pabaTeiBaTh W  TPEACTABIATH
IKCTIIEPUMEHTATbHBIC JaHHBIE

OpoOBOAUTH

OIIK-1.1 3HaTh NPUHUUIUAIbHbIE
0COOCHHOCTU MOJICJIMPOBAHUSI MATEMAaTHUCCKUX,
(M3MYeCKUX M XMMHUYECKHMX  IIPOIIECCOB,
MpeHa3HaYeHHbIE TS KOHKPETHBIX
TEXHOJIOTUYECKUX TIPOIECCOB,

OIIK-1.2 VYMmeTh WHCIOIb30BaTh OCHOBHBIC
3aKOHBI JUCHUIUIMH UHXEHEPHO-MEXaHUYECKOTO
MOy,

OIIK-1.3 VYMmeTh WHCIOIb30BaTh OCHOBHBIC
3aKOHBl ~ €CTECTBEHHOHAYYHBIX  JUCLUIUIMH,
MpaBWjia TOCTPOEHUA TEXHUUYECKHUX CXEM U
yepTeKen

OIIK-1.4 Bnamerp OCHOBHBIMH METOIAMH,
UCIIOJIb3YEMBIMU  I'€0JIOTaMHU, HWHTEpIpETalun
JIaHHBIX reo(hU3nIECKUX HCCIICIOBaHMI,
TEXHUKO-YKOHOMHMYCCKOTO aHallnu3a, HaBBIKAMM
cocTaBieHHS pabOYMX TMPOEKTOB B COCTaBe
TBOPYECKON KOMaH/IbI,

OIIK-1.5 Brnamets HaBBIKAMH  IEJIOBOTO
B3aUMOJICUCTBHSI C CEPBUCHOM CIyXO00H u
OLICHMBaTh HMX PEKOMEHJAUU C YYETOM
JKCIIEPUMEHTAIBHOU PAaOOTHI TEXHOIOTHUECKOTO
oTHAeNa OPeaIPUITHS

OIIK-4.1 3HaTh TEXHOJOTHIO COIOCTaBICHUS

Omnpoc, pedepar,
Mpe3eHTAINS
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KonTponupyemsie pa3ueisl (TEMBbI)
JUCLUTUTAHBI

Kon 1 HauMeHOBaHHE KOMIIETCHITAH

I/IH,I[I/IKaTop JOCTHXKCHUA KOMIICTCHIITUH

HaumenoBanue
OILICHOYHOTO
CpeJICTBa

MPOBEJCHNUA  THUIOBBIX  JKCIIEPUMEHTOB  Ha
CTaHAAPTHOM O0OpPYIOBaHWUHU B J1a0OPAaTOPHH H
Ha IIPOU3BO/ICTBE,

OIIK-4.2 VYmerp oOpabaThiBaTh pe3yIbTATHI
Hay4YHO-UCCIIE0BATENIbCKON JeSITeTbHOCTH,
UCTIOJNIB3Y S CTaHIapTHOE o0opyznoBaHue,
MPUOOPHI ¥ MaTEPHAITBI,

OIIK-4.3 Bnanets
9KCHEPUMEHTHPOBAHUS  C
IAKETOB NIPOrPaMM

TEXHUKOMI
HUCIOJIL30BAaHUEM

Onrtuka. KBantoBas IIPpUPOAa U3JIVUYCHUHA, ATOMHAHA U AACPHANA (bn3mca

KonTponupyemsle pa3nens (TEMbI)
JUCIUTINHEI

Kox u HaumenoBanue
KOMIICTCHIIUHU

I/IH,I[I/IKaTop JOCTHIKCHHA KOMIICTCHIITMH

HaumenoBanue
OIIEHOYHOTO
Cpe/ICcTBa

16.

OCHOBHBIE  3aKOHBI T'€OMETPUYECKOM
OIITHKH. [TonmHoe OTpaKEHUE.
Cdepuueckue 3epkana. TOHKUE JTHH3BI
AbGepparun ONTUYECKUX CHUCTEM.
OcHoBHbIE (OTOMETPUUYECKUE BEITUYUHBI
1 UX €AUHHUIIBI.

OIIK-1.

Criocoben pemiarh 3a/1a4u,
OTHOCsIIHECS K TpodeccHoHaTbHON
ACATCIIBHOCTH, TIPUMCHAA MCTOIBL
MOACIUPOBAHUA, MaTEMATUYCCKOI'O
aHalM3a, eCTCCTBCHHOHAYYHBIE |
o0IIenHXKECHEPHBIE 3HAHUS
OIIK 4. Cnocoben
M3MEpCHHUS u HAOJFOICHMYS,
o0pabaTeIBaTh M TIPEICTaBIIATH
OKCIICPUMCHTAJIbHBIC JaHHBIC

IIPOBOJUTH

OIIK-1.1 3HatTh HNPUHIUIINAIBHbBIE
0COOCHHOCTU MOJISIUPOBAHUS MAaTEeMaTHYECKHUX,
(GM3MYeCKNX W XUMHYECKHX  IPOIIECCOB,
MpeTHa3HAYCHHEIC TS KOHKPETHBIX
TEXHOJIOTUYECKUX MPOIIECCOB,

OIIK-1.2 VYMeTp wHCHONL30BaTH OCHOBHBIC
3aKOHBI JUCITUTUIMH WHXEHEPHO-MEXaHHIECKOTO
MOy,

OIIK-1.3 VYMeTp HCHONL30BaTH OCHOBHBIE
3aKOHBl ~ €CTECTBEHHOHAYYHBIX  JHUCIUIUINH,
MpaBWIa TOCTPOCHUS TEXHUYECKUX CXEM U
yepTexen

OIIK-1.4 Bnmageth OCHOBHBEIMH METOJAaMH,
HCTIONIB3YEeMBIMH  TEOJIOTAMH, HHTEPIIPETAINH
JIAHHBIX reo(U3nYeCKuX HCCIICIOBAaHUI,
TEXHUKO-3KOHOMHYECKOTO aHajan3a, HaBBIKaMH
COCTaBIICHUS pabdOYuX TIPOEKTOB B COCTaBE
TBOPYECKOW KOMaH/IbI,

OIIK-1.5 Bnamete HaBBIKAMH JEJIOBOTO
B3aUMOJICHCTBHSI C CEPBHCHOW CIY)KOOH W

Ompoc, pedepar,
Ipe3eHTanus
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HanmenoBanue
Nuaukatop JOCTHKEHUS] KOMIIETCHIIUN OLIEHOYHOT'O
CpeJicTBa

KonTponupyemslie pa3nesns (TEMBbI) Kon n HanmeHnoBanue
JUCTTUTUTAHBI KOMITETCHITHT

OIIEHWBAaTh WX PEKOMEHJANNH C YYETOM
AKCIIEPUMEHTAIBHOW PabOThl TEXHOIOTHISCKOTO
OTJIeIa IPSAIPUATHS

OIIK-4.1 3HaTh TEXHOJIOTHIO COIOCTABJICHUSI
MPOBEJCHHUSI  THUIIOBBIX  JKCIICPUMEHTOB  Ha
CTaHJIAPTHOM 00OPY/IOBaHUH B JJAOOPATOPUU U HA
MPOU3BOJCTBE,

OIIK-4.2 VYmerp oOpabaThiBaTh pe3yJbTATHI
HAyYHO-ICCIICIOBATEIIbCKOM JIeSITEJILHOCTH,
UCIIONB3Ys CTaHAapTHOE o0opynoBaHue,
IprOOPHI ¥ MaTEpPHAIIBL,

OIIK-4.3 Bnanets TEXHUKOMN
SKCIIEPUMEHTUPOBAHMSI  C  HCHOJIB30BAaHUEM
MMaKETOB MIPOrPaMM

OIIK-1.1 3HaTh MPUHIMIHATbHBIE
0COOEHHOCTH MOJCIMPOBAHMS MAaTEeMATHICCKHX,
(pU3MYECKUX M XMMHYECKHUX  IIPOIIECCOB,
MIpeTHa3HAYCHHbIE Jitict KOHKPETHBIX
TEXHOJIOTHIECKUX TIPOIIECCOB,

OIIK-1.2 VYMeTp HCHONL30BaTH OCHOBHBIE
Cnocoben pemaThb 3a/1a4H,

< | 3aKOHbI JUCHUIIJIMH UHXXCHCPHO-MECXAHUYCCKOT'O
KorepeHTHOCTE ¥ MOHOXpOMATHYHOCTE | OTHOCALIMCCT K npoeccHonanbHOM Moy,

CATCIIBHOCTHU IIPUMCHIAA MCETO/IbI
CBETOBBIX BONH. MHTephepenmus cpera. | > 1P A OIIK-1.3 YMeTh HCIIONB30BATh OCHOBHBIC
MOL[EJ'[I/IpOBaHI/Iﬂ, MATEMATHUYCCKOTI'O

Metoael HaOmoneHUs WHTEphEpEHINH 3aKOHBl ~ €CTECTBEHHOHAy4yHbIX  JIucuuiuinH, | Onpoc, pedepar,

aHaJIM3a, €CTCCTBCHHOHAYYHBIC nu
CBETa. I/IHTep(bepeHHI/IH CB€Ta B TOHKHUX npaBujia TIIOCTPOCHHUA TEXHUYCCKUX CXEM U | NPE3CHTALUA
O6H_ICI/IH)KeHepHBIC 3HaHUA qepTenceﬁ

wieHkax. [Ipumenenne wHTEpdEpeHIIH OIK 4. Criocoben TpOBOIHTH
OIIK-1.4 Bnamerb OCHOBHBIMH METOJAMH,

CBCTa. U3MEPECHUSI u HaOJIFOICHHS,
HCTIONB3YEMbIMH  T€0JIOTaMH, HHTEPIPETaLUH
o0pabaTeiBaTh M TIPEACTABIATDH .
JAHHBIX reo(pU3NIECKUX HCCIIEI0BaHUH,
9KCIIEPUMEHTAJIbHbIC JaHHBIE
TE€XHHUKO-3KOHOMHMYECKOTO aHaln3a, HaBbIKaMHU
COCTaBICHHsI pPabounx NPOEKTOB B COCTaBe
TBOPYECKON KOMaH/BI,
OIIK-1.5 Bnamerr HaBbIKAMH IEJIOBOTO
B3aMMOJICHCTBHUSL C CEPBHCHOW cIyxO00W w

OIIK-1.
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KonTtponupyemsbie pa3ziens! (TEMbI)
JUCIUIIAHBI

KOHIIH&HMGHOB&HHC
KOMIICTCHIIU

WNHnukaTop 1OCTHIKEHUS KOMITETCHITHHI

HanmenoBanue
OLIEHOYHOT'O
CpeJicTBa

OIIEHWBAaTh WX PEKOMEHJANNH C YYETOM
AKCIIEPUMEHTAIBHOW PabOThl TEXHOIOTHISCKOTO
OTJIeIa IPSAIPUATHS

OIIK-4.1 3HaTh TEXHOJOTHIO CONOCTaBJICHUS
MPOBEJCHHUSI  THUIIOBBIX  JKCIICPUMEHTOB  Ha
CTaHJIAPTHOM 00OPY/IOBaHUH B JJAOOPATOPUU U HA
MPOU3BOJCTBE,

OIIK-4.2 VYmerp oOpabaThiBaTh pe3yJbTATHI
HAyYHO-ICCIICIOBATEIIbCKOM JIeSITEJILHOCTH,
UCIIONB3Ys CTaHAapTHOE o0opynoBaHue,
IprOOPHI ¥ MaTEpPHAIIBL,

OIIK-4.3 Bnanets
SKCIIEPUMEHTUPOBAHUS  C
MMaKETOB MIPOrPaMM

TEXHUKOU
HUCIOJIL30BAHUEM

18.

IIpunuun TI'roiirenca-®penend. Meron
30H ®penes. IIpssmonuHeHOE
pactipoctpaHeHue cBeta. Judpaxiys
@peHenst Ha KpYIJIOM OTBEPCTHH U
mucke. Jugpakuus @paynrodepa Ha
onnou menu. Hudpakuus Opaynrodepa
Ha T paKIImOHHON pelIeTKe.
[IpocTpancTBeHHas pemierka. PaccesHue
CBETA. Hudpaxims Ha
MPOCTpPAaHCTBEHHOH pemetke. dopmyna
®ynbda-bparros. Paspemarommas
CIIOCOOHOCTh ~ ONTHUYECKUX TMPUOOPOB.
[TonsTue o romorpadumu.

OIIK-1.

Cnocoben pemaThb 3a/1a4H,
OTHOcsIMECS K TpodeccHoHambHON
JCSITEIIBHOCTH, TIPUMEHSISI  METOJIbI
MOJICITUPOBAHUS, MaTeMaTHYECKOTO
aHal3a, eCTECTBCHHOHAyuYHbIE |
oOIIenH)KEHEPHBIE 3HAHUS
OIIK 4. Cnocoben
M3MEpPEHUS u HaOJIOICHUS,
o0pabaTeiBaTh M TIPEACTABIATDH
IKCTIIEPUMEHTATbHBIC JAHHBIC

MIpOBOAUTH

OIIK-1.1 3HaTh MPUHIMIHATbHBIE
OCOOEHHOCTH MOJCIIUPOBAHUS MaTEMaTHICCKHX,
(pU3MYECKUX M XMMHYECKHUX  IIPOIIECCOB,
npeAHa3HaYCHHbIE IS KOHKPETHBIX
TEXHOJIOTHYECKUX MPOIIECCOB,

OIIK-1.2 VYMeTp HCHONL30BaTH OCHOBHBIE
3aKOHBI JUCIUIUIMH UHXKEHEPHO-MEXaHUYECKOTO
MOZYJIA,

OIIK-1.3 VYMeTp HCHONL30BaTH OCHOBHBIE
3aKOHBl ~ €CTECTBEHHOHAYYHBIX  JUCIUIUIMH,
mpaBujia TIOCTPOCHUSI TEXHUYECKUX CXEM U
yepTexen

OIIK-1.4 Bnamerb OCHOBHBIMH METOJAMH,
HCIONb3YEMBIMU T'€OJIOTAMH, HHTEPIPETALUU
JTAaHHBIX reoPu3nIeCKuX HCCIIEIOBAHNH,
TEXHHUKO-Y)KOHOMHMYECKOTO aHaJlu3a, HaBBIKAMH
cocTaBicHUs pPabOYMX IPOSKTOB B COCTaBe
TBOPYECKOW KOMaH/IbI,

OIIK-1.5 Bnamerr HaBbIKAMH IEJIOBOTO
B3aMMOJICHCTBHUSL C CEPBHCHOW cIyxO00W w

Omnpoc, pedepar,
MpE3CHTAUS
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HanmenoBanue
Nuaukatop JOCTHKEHUS] KOMIIETCHIIUN OLIEHOYHOT'O
CpeJicTBa

KonTponupyemslie pa3nesns (TEMBbI) Kon n HanmeHnoBanue
JUCTTUTUTAHBI KOMITETCHITHT

OIIEHWBAaTh WX PEKOMEHJANNH C YYETOM
AKCIIEPUMEHTAIBHOW PabOThl TEXHOIOTHISCKOTO
OTJIeIa IPSAIPUATHS

OIIK-4.1 3HaTh TEXHOJIOTHIO COIOCTABJICHUSI
MPOBEJCHHUSI  THUIIOBBIX  JKCIICPUMEHTOB  Ha
CTaHJIAPTHOM 00OPY/IOBaHUH B JJAOOPATOPUU U HA
MPOU3BOJCTBE,

OIIK-4.2 VYmerp oOpabaThiBaTh pe3yJbTATHI
HAyYHO-ICCIICIOBATEIIbCKOM JIeSITEJILHOCTH,
UCIIONB3Ys CTaHAapTHOE o0opynoBaHue,
IprOOPHI ¥ MaTEpPHAIIBL,

OIIK-4.3 Bnanets TEXHUKOMN
SKCIIEPUMEHTUPOBAHMSI  C  HCHOJIB30BAaHUEM
MMaKETOB MIPOrPaMM

OIIK-1.1 3HaTh MPUHIMIHATbHBIE
0COOEHHOCTH MOJCIMPOBAHMS MAaTEeMATHICCKHX,
(pU3MYECKUX M XMMHYECKHUX  IIPOIIECCOB,
MIpeTHa3HAYCHHbIE Jitict KOHKPETHBIX
TEXHOJIOTHIECKUX TIPOIIECCOB,

OIIK-1.2 VYMeTp HCHONL30BaTH OCHOBHBIE
3aKOHBI JUCIUIUIMH UHXKEHEPHO-MEXaHUYECKOTO

OIIK-1.
Cnocoben pemaThb 3a/1a4H,
OTHOcsIMECS K TpodeccHoHambHON

MOTYJIS

JIEATEIbHOCTH, TPUMEHSA METOJBI AV,

Jucnepcust cBeta. DNEKTPOHHAS TEOPUS OIIK-1.3 VYMeTs WHCHONB30BaTh OCHOBHBIC
MOJICTMPOBAHASA, MaTeMaTHIeCKOTO

nucriepcun  cBeta. [lormomienue  cBeTa. 3aKOHBI  ©CTECTBEHHOHAyYHBIX  jaucuuiuinH, | Onpoc, pedepar,
aHann3a, €CTeCTBCHHOHAyYHBIE U
Oddexr Jommepa. Hznyuenne Basumoa- MpaBUiia TIOCTPOCHHS TEXHUYECKMX CXEeM U | Ipe3eHTaIus
0OIICHHKEHEPHBIC 3HAHUS .
UepeHKoBa. yepTexen
OIIK 4. CmocobeH mPOBOANUTH
OIIK-1.4 Bnamerb OCHOBHBIMH METOJAMH,
M3MEpPEHUS u HaOJIOICHUS,
HCIONb3YEMBIMU T'€OJIOTAMH, HHTEPIPETALUU
o0pabaTeiBaTh M TIPEACTABIATDH .
JTAHHBIX reor3maecKux WCCIIeIOBAHNUH,
SKCIIEpUMEHTAIILHBIC JaHHEIC
TEXHUKO-3KOHOMUYECKOTO aHalli3a, HABBEIKAMHU
cocTaBicHUs pPabOYMX IPOSKTOB B COCTaBe
TBOPYECKOW KOMaHIBI,
OIIK-1.5 Bnamerr HaBbIKAMH IEJIOBOTO
B3aMMOJICHCTBHUSL C CEPBHCHOW cIyxO00W w
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KonTtponupyemsbie pa3ziens! (TEMbI)
JUCIUIIAHBI

<KOHIIHaHMeHOBaHHC
KOMIICTCHIIU

WNHnukaTop 1OCTHIKEHUS KOMITETCHITHHI

HanmenoBanue
OLIEHOYHOT'O
CpeJicTBa

OIIEHWBAaTh WX PEKOMEHJANNH C YYETOM
AKCIIEPUMEHTAIBHOW PabOThl TEXHOIOTHISCKOTO
OTJIeIa IPSAIPUATHS

OIIK-4.1 3HaTh TEXHOJIOTHIO COIOCTABJICHUSI
MPOBEJCHHUSI  THUIIOBBIX  JKCIICPUMEHTOB  Ha
CTaHJIAPTHOM 00OPY/IOBaHUH B JJAOOPATOPUU U HA
MPOU3BOJCTBE,

OIIK-4.2 VYmerp oOpabaThiBaTh pe3yJbTATHI
HAyYHO-ICCIICIOBATEIIbCKOM JIeSITEJILHOCTH,
UCIIONB3Ys CTaHAapTHOE o0opynoBaHue,
IprOOPHI ¥ MaTEpPHAIIBL,

OIIK-4.3 Bnanets
SKCIIEPUMEHTUPOBAHUS  C
MMaKETOB MIPOrPaMM

TEXHUKOU
HUCIOJIL30BAHUEM

20.

EcTtecTBeHHBIN 1 MOISIPU30BAaHHBIN CBET.
[Tonstpusanusi cBeTa MpU OTPAXKEHUU U
MPEJIOMJICHUH  HA  TPaHMIE  JIBYX
JIADJIEKTPUKOB. JIBoitHoe
nyuyenpenomienue. IlonspuzanmoHnbie
npu3Mbl U nojsipousibl. MckyccTBenHas
onTHYecKas aHu30Tpomus. BpareHue
MJIOCKOCTH MOJISPU3ALIAH.

OIIK-1.

Cnocoben pemaThb 3a/1a4H,
OTHOcsIMECS K TpodeccHoHambHON
JCSITEIIBHOCTH, TIPUMEHSISI  METOJIbI
MOJICITUPOBAHUS, MaTeMaTHYECKOTO
aHal3a, eCTECTBCHHOHAyuYHbIE |
oOIIenH)KEHEPHBIE 3HAHUS
OIIK 4. Cnocoben
M3MEpPEHUS u HaOJIOICHUS,
o0pabaTeiBaTh M TIPEACTABIATDH
IKCTIIEPUMEHTATbHBIC JAHHBIC

MIpOBOAUTH

OIIK-1.1 3HaTh MPUHIMIHATbHBIE
0COOEHHOCTH MOJCIMPOBAHMS MAaTEeMATHICCKHX,
(pU3MYECKUX M XMMHYECKHUX  IIPOIIECCOB,
npeAHa3HaYCHHbIE IS KOHKPETHBIX
TEXHOJIOTHYECKUX MPOIIECCOB,

OIIK-1.2 VYMeTp HCHONL30BaTH OCHOBHBIE
3aKOHBI JUCIUIUIMH UHXKEHEPHO-MEXaHUYECKOTO
MOZYJIS,

OIIK-1.3 VYMeTp HCHONL30BaTH OCHOBHBIE
3aKOHBl ~ €CTECTBEHHOHAYYHBIX  JUCIUIUIMH,
mpaBujia TIOCTPOCHUSI TEXHUYECKUX CXEM U
yepTexen

OIIK-1.4 Bnamerb OCHOBHBIMH METOJAMH,
HCIONb3YEMBIMU T'€OJIOTAMH, HHTEPIPETALUU
JTAaHHBIX reopU3NIECKUX HCCIIEIOBAHNH,
TEXHHUKO-Y)KOHOMHMYECKOTO aHaJlu3a, HaBBIKAMH
cocTaBicHUs pPabOYMX IPOSKTOB B COCTaBe
TBOPYECKOW KOMaH/IbI,

OIIK-1.5 Bnamerr HaBbIKAMH IEJIOBOTO
B3aMMOJICHCTBHUSL C CEPBHCHOW cIyxO00W w

Omnpoc, pedepar,
MpE3CHTAUS
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KonTtponupyemsbie pa3ziens! (TEMbI)
JUCIUIIAHBI

KOHIIH&HMGHOB&HHC
KOMIICTCHIIU

WNHnukaTop 1OCTHIKEHUS KOMITETCHITHHI

HanmenoBanue
OLIEHOYHOT'O
CpeJicTBa

OIIEHWBAaTh WX PEKOMEHJANNH C YYETOM
AKCIIEPUMEHTAIBHOW PabOThl TEXHOIOTHISCKOTO
OTJIeIa IPSAIPUATHS

OIIK-4.1 3HaTh TEXHOJOTHIO CONOCTaBJICHUS
MPOBEJCHHUSI  THUIIOBBIX  JKCIICPUMEHTOB  Ha
CTaHJIAPTHOM 00OPY/IOBaHUH B JJAOOPATOPUU U HA
MPOU3BOJCTBE,

OIIK-4.2 VYmerp oOpabaThiBaTh pe3yJbTATHI
HAyYHO-ICCIICIOBATEIIbCKOM JIeSITEJILHOCTH,
UCIIONB3Ys CTaHAapTHOE o0opynoBaHue,
IprOOPHI ¥ MaTEpPHAIIBL,

OIIK-4.3 Bnanets
SKCIIEPUMEHTUPOBAHUS  C
MMaKETOB MIPOrPaMM

TEXHUKOU
HUCIOJIL30BAHUEM

21.

TemoBoe U3ITyYeHUe u ero
XapakTepucTUKH. 3akoH  Kupxroda.
3aKOHEBI Credana-bonprmana u
cmenieHuss Buna. ®opmynel  Panes-
Jxkmaca wm Ilmamka.  Onrudeckas
nupoMeTpus. TeIuioBble  MCTOYHUKH
ceera. Buabl ¢dotodddekra. 3akoHbI
BHemHero (Qotorddexra. YpaBHeHHE
OUHIITENHA iyt BHEIIHETO
dororddexra. [Mpumenenne
dorordpdexkra. Macca U HUMITyIbC
¢orona. JlaBnenwe cBera. OddekT
KomnToHa u ero snemeHTapHasi TEOpHsL.
EnuHCTBO KOPITYyCKYJISIPHBIX U BOTHOBBIX
CBOICTB AIEKTPOMArHUTHOTO
W3ITyYeHUSI.

OIIK-1.

Cnocoben pemaThb 3a/1a4H,
OTHOcsIMECS K TpodeccHoHambHON
JCSITEIIBHOCTH, TIPUMEHSISI  METOJIbI
MOJICITUPOBAHUS, MaTeMaTHYECKOTO
aHal3a, eCTECTBCHHOHAyuYHbIE |
oOIIenH)KEHEPHBIE 3HAHUS
OIIK 4. Cnocoben
M3MEpPEHUS u HaOJIOICHUS,
o0pabaTeiBaTh M TIPEACTABIATDH
IKCTIIEPUMEHTATbHBIC JAHHBIC

MIpOBOAUTH

OIIK-1.1 3HaTh MPUHIMIHATbHBIE
OCOOEHHOCTH MOJCIIUPOBAHUS MaTEMaTHICCKHX,
(pU3MYECKUX M XMMHYECKHUX  IIPOIIECCOB,
npeAHa3HaYCHHbIE IS KOHKPETHBIX
TEXHOJIOTHYECKUX MPOIIECCOB,

OIIK-1.2 VYMeTp HCHONL30BaTH OCHOBHBIE
3aKOHBI JUCIUIUIMH UHXKEHEPHO-MEXaHUYECKOTO
MOZYJIA,

OIIK-1.3 VYMeTp HCHONL30BaTH OCHOBHBIE
3aKOHBl ~ €CTECTBEHHOHAYYHBIX  JUCIUIUIMH,
mpaBujia TIOCTPOCHUSI TEXHUYECKUX CXEM U
yepTexen

OIIK-1.4 Bnamerb OCHOBHBIMH METOJAMH,
HCIONb3YEMBIMU T'€OJIOTAMH, HHTEPIPETALUU
JTAaHHBIX reoPu3nIeCKuX HCCIIEIOBAHNH,
TEXHHUKO-Y)KOHOMHMYECKOTO aHaJlu3a, HaBBIKAMH
cocTaBicHUs pPabOYMX IPOSKTOB B COCTaBe
TBOPYECKOW KOMaH/IbI,

OIIK-1.5 Bnamerr HaBbIKAMH IEJIOBOTO
B3aMMOJICHCTBHUSL C CEPBHCHOW cIyxO00W w

Omnpoc, pedepar,
MpE3CHTAUS
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KonTtponupyemsbie pa3ziens! (TEMbI)
JUCIUIIAHBI

<KOHIIHaHMeHOBaHHC
KOMIICTCHIIU

WNHnukaTop 1OCTHIKEHUS KOMITETCHITHHI

HanmenoBanue
OLIEHOYHOT'O
CpeJicTBa

OIIEHWBAaTh WX PEKOMEHJANNH C YYETOM
AKCIIEPUMEHTAIBHOW PabOThl TEXHOIOTHISCKOTO
OTJIeIa IPSAIPUATHS

OIIK-4.1 3HaTh TEXHOJIOTHIO COIOCTABJICHUSI
MPOBEJCHHUSI  THUIIOBBIX  JKCIICPUMEHTOB  Ha
CTaHJIAPTHOM 00OPY/IOBaHUH B JJAOOPATOPUU U HA
MPOU3BOJCTBE,

OIIK-4.2 VYmerp oOpabaThiBaTh pe3yJbTATHI
HAyYHO-ICCIICIOBATEIIbCKOM JIeSITEJILHOCTH,
UCIIONB3Ys CTaHAapTHOE o0opynoBaHue,
IprOOPHI ¥ MaTEpPHAIIBL,

OIIK-4.3 Bnanets
SKCIIEPUMEHTUPOBAHUS  C
MMaKETOB MIPOrPaMM

TEXHUKOU
HUCIOJIL30BAHUEM

22.

OIIK-1.
Cnocoben pemaThb 3a/1a4H,
OTHOcsIMECS K TpodeccHoHambHON

OIIK-1.1 3HaTh MPUHIMIHATbHBIE
0COOEHHOCTH MOJCIMPOBAHMS MAaTEeMATHICCKHX,
(pU3MYECKUX M XMMHYECKHUX  IIPOIIECCOB,
MIpeTHa3HAYCHHbIE Jitict KOHKPETHBIX
TEXHOJIOTHIECKUX TIPOIIECCOB,

OIIK-1.2 VYMeTp HCHONL30BaTH OCHOBHBIE
3aKOHBI JUCIUIUIMH UHXKEHEPHO-MEXaHUYECKOTO
MOJIYIIA,

JCSITEIIBHOCTH, TIPUMEHSISI  METOJIbI
MOJICITUPOBAHUS, MaTeMaTHYECKOTO
aHal3a, eCTECTBCHHOHAyuYHbIE |
oOIIenH)KEHEPHBIE 3HAHUS
OIIK 4. Cnocoben
M3MEpPEHUS u HaOJIOICHUS,
o0pabaTeiBaTh M TIPEACTABIATDH
IKCTIIEPUMEHTATbHBIC JAHHBIC

Mopenu atoma Tomcona u Pesepdopna.
JInHelyaTelii CHEKTp aToMa BOAOPOJA.
[Toctynatel bopa. OmnbiTel ®panka u
I'epua. Cnextp aroma Bogopoza mo bopy.

OIIK-1.3 VYMmeTh WHCHOJB30BaTh OCHOBHBIC
3aKOHBl ~ €CTECTBEHHOHAYYHBIX  JUCIUIUIMH,
mpaBujia TIOCTPOCHUSI TEXHUYECKUX CXEM U
yepTexen

OIIK-1.4 Bnamerb OCHOBHBIMH METOJAMH,
HCIONb3YEMBIMU T'€OJIOTAMH, HHTEPIPETALUU
JTAaHHBIX reopU3NIECKUX HCCIIEIOBAHNH,
TEXHHUKO-Y)KOHOMHMYECKOTO aHaJlu3a, HaBBIKAMH
cocTaBicHUs pPabOYMX IPOSKTOB B COCTaBe
TBOPYECKOW KOMaH/IbI,

OIIK-1.5 Bnamerr HaBbIKAMH IEJIOBOTO
B3aMMOJICHCTBHUSL C CEPBHCHOW cIyxO00W w

Omnpoc, pedepar,
MpE3CHTAUS

MIpOBOAUTH
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KonTtponupyemsbie pa3ziens! (TEMbI)
JUCIUIIAHBI

KOHIIH&HMGHOB&HHC
KOMIICTCHIIU

WNHnukaTop 1OCTHIKEHUS KOMITETCHITHHI

HanmenoBanue
OLIEHOYHOT'O
CpeJicTBa

OIIEHWBAaTh WX PEKOMEHJANNH C YYETOM
AKCIIEPUMEHTAIBHOW PabOThl TEXHOIOTHISCKOTO
OTJIeIa IPSAIPUATHS

OIIK-4.1 3HaTh TEXHOJOTHIO CONOCTaBJICHUS
MPOBEJCHHUSI  THUIIOBBIX  JKCIICPUMEHTOB  Ha
CTaHJIAPTHOM 00OPY/IOBaHUH B JJAOOPATOPUU U HA
MPOU3BOJCTBE,

OIIK-4.2 VYmerp oOpabaThiBaTh pe3yJbTATHI
HAyYHO-ICCIICIOBATEIIbCKOM JIeSITEJILHOCTH,
UCIIONB3Ys CTaHAapTHOE o0opynoBaHue,
IprOOPHI ¥ MaTEpPHAIIBL,

OIIK-4.3 Bnanets
SKCIIEPUMEHTUPOBAHUS  C
MMaKETOB MIPOrPaMM

TEXHUKOU
HUCIOJIL30BAHUEM

23.

KopnyckynsipHO-BOIHOBOM
cBoiictB  BemectBa.  COOTHOIIEHUE
HEOIPEIETCHHOCTEM. BomxoBas
GYHKIUS ¥ €€ CTaTUCTUYECKHI CMBICI.
Oomee ypaBHEHUE [penunrepa.
YpaBHeHue [Ipenunrepa IS
CTAallMOHAPHBIX COCTOSIHUM. J[BUXkeHHe
cBOOOMHON  wactunel. Yactuia B
MOTEHIIMAIBHOM SiIUKE. TyHHEIbHBIN
sddekr. JluHEeHHBIH TrapMOHUYECKHIA
OCIIJIJISITOP B KBAHTOBOM MEXaHUKE.

Ty aJTi3M

OIIK-1.

Cnocoben pemaThb 3a/1a4H,
OTHOcsIMECS K TpodeccHoHambHON
JCSITEIIBHOCTH, TIPUMEHSISI  METOJIbI
MOJICITUPOBAHUS, MaTeMaTHYECKOTO
aHal3a, eCTECTBCHHOHAyuYHbIE |
oOIIenH)KEHEPHBIE 3HAHUS
OIIK 4. Cnocoben
M3MEpPEHUS u HaOJIOICHUS,
o0pabaTeiBaTh M TIPEACTABIATDH
IKCTIIEPUMEHTATbHBIC JAHHBIC

MIpOBOAUTH

OIIK-1.1 3HaTh MPUHIMIHATbHBIE
OCOOEHHOCTH MOJCIIUPOBAHUS MaTEMaTHICCKHX,
(pU3MYECKUX M XMMHYECKHUX  IIPOIIECCOB,
npeAHa3HaYCHHbIE IS KOHKPETHBIX
TEXHOJIOTHYECKUX MPOIIECCOB,

OIIK-1.2 VYMeTp HCHONL30BaTH OCHOBHBIE
3aKOHBI JUCIUIUIMH UHXKEHEPHO-MEXaHUYECKOTO
MOZYJIA,

OIIK-1.3 VYMeTp HCHONL30BaTH OCHOBHBIE
3aKOHBl ~ €CTECTBEHHOHAYYHBIX  JUCIUIUIMH,
mpaBujia TIOCTPOCHUSI TEXHUYECKUX CXEM U
yepTexen

OIIK-1.4 Bnamerb OCHOBHBIMH METOJAMH,
HCIONb3YEMBIMU T'€OJIOTAMH, HHTEPIPETALUU
JTAaHHBIX reoPu3nIeCKuX HCCIIEIOBAHNH,
TEXHHUKO-Y)KOHOMHMYECKOTO aHaJlu3a, HaBBIKAMH
cocTaBicHUs pPabOYMX IPOSKTOB B COCTaBe
TBOPYECKOW KOMaH/IbI,

OIIK-1.5 Bnamerr HaBbIKAMH IEJIOBOTO
B3aMMOJICHCTBHUSL C CEPBHCHOW cIyxO00W w

Omnpoc, pedepar,
MpE3CHTAUS
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KonTtponupyemsbie pa3ziens! (TEMbI)

KOI[ 1 HAUMCHOBAHHC

HanmenoBanue

Ne Nuaukatop JOCTHKEHUS] KOMIIETCHIIUN OLIEHOYHOT'O
IMYCIUTIIINHE] KOMIIETEHIIN U
CpeJicTBa
OLICHMBATh WX PEKOMECHIAIMH C  Y4YETOM
9KCIEPUMEHTAIIEHON paboThl TEXHOIOTHYECKOTO
oT/eNa MPEANPHUITUS
OIIK-4.1 3HaTh TEXHOJOTHIO CONOCTaBJICHUS
[IPOBEJCHHUS  THUIIOBBIX OKCIIEPUMEHTOB  Ha
CTaHIapTHOM 000PY/IOBAHUH B JJAOOPATOPHH U HA
MIPOU3BO/ICTBE,
OIIK-4.2 VYmerp oOpabaThiBaTh pe3yJbTATHI
HAyYHO-HCCIIEIOBATEIECKOM NIeATENbHOCTH,
HCTIONB3YS CTaHAapPTHOE obopyaoBanue,
pUOOPHI U MaTECPUAIEI,
OIIK-4.3 Bnanets TEXHUKOMN
9KCIEPUMEHTHPOBAHKS ~ C  HMCIIOJB30BAHHUEM
[IAKETOB MMPOrPaMM
24.| Pasmep, cocTa U 3aps/| aTOMHOTO SIPA. OINK-1.1 3Hath TPHHIHIHAIBHEIC
MaccoBoe H 3apsioBoe umcia. Jedext 0COOEHHOCTH MOJEIMPOBAHUS MAaTeMaTHYECKUX,
W3UYECKUX WM XUMHYECKHX I B
MaccChl ¥ SHEprus cBsizu sjpa. CruH sapa busmaec ec poLeccos,
" MpeHa3HAYCHHBIC inic: KOHKPETHBIX
A €ro0 MarHWTHBIM MOMEHT. SnepHbie
M P OIK-1 TEXHOJIOTMYSCKUX IPOIIECCOB,
CHIIBL. onean Anpa. FaJlnoaKTHBHOC CHocoéeH CIIATE o — OIIK-1.2 VYMmersr HCIOIB30BAThH OCHOBHEIE
M3IIy4eHHE U  €ro  BHABL  3aKOH P . | 3aKOHBI AUCIMIUIMH MHXEHEPHO-MEXaHUUECKOTO
PAMOAaKTHBHOTO  pacriaza.  IIpapua | OTHOCAIMECA K NPOGECCHOHATLROM | |0 /o
€ATEIILHOCTH, IPUMEHIS METOIbI
CMeIleHNs.  3aKOHOMEPHOCTH — anb(a- | - 1P A OIK-1.3 VMeTh HCIIONB30BaTh OCHOBHBIE
MOJICJIMPOBAHUS, MaTeMaTHYECKOIO
pacnana. 33791031 Oeta-pacmnaja, 3aKOHBI ~ €CTECTBCHHOHAy4YHbIX  mucnuiuind, | Onpoc, pedepar,
o aHajM3a, eCTECTBCHHOHAyYHBIE |
HEUTPUHO, TIO3UTPOH. ['aMMa-u3irydeHue MpaBWiia TIOCTPOCHHSI TEXHUYECKMX CXEM | | MPE3CHTAIUs
T P OOIIEHHIKEHEPHBIC 3HAHUS qepTesKell
. oo eROReTHa. CROTANCTO® | OMIK - 4. CrocoGen TpOBOHTE IZDHK 1.4 BmaneTb OCHOBHBIMH METOIAMU
HOMIOLIEHHE raMMa- 13y HeHis (dbdexr MSMEPCHHA 1 HaGntozieHu, HCIIOIb3 éMLIMI/I ILFGOJ'IOFaMI/I HHTEPII e;laulxmj
Meccbayspa). Mertoapl HaONIOACHUS W | o6paGaTbiBaTh U IPEACTABIATH uaHHny reo@mmecmx’ e JIpe H}; s
perucTpanuu PaaUOaKTUBHBIX | SKCIIEPUMEHTAIbHBIC TaHHBIC ’
N TEXHUKO-DKOHOMUYECKOTO aHalln3a, HaBLIKAMHU
W3JIyYCHHUI U 4acTHll. SIepHbIe peakuuu
N COCTaBJICHHUs PaboYnX TPOCKTOB B COCTaBE
u UI/IX OCHOBHBIE TI/IHBI.U O3UTPOH, TBOPUECKOH KOMAHJIB,
HEUTPOH. ONeKTPOHHBII 3axBar. OIIK-1.5 Brnageth HaBBIKAMH JIEJIOBOTO
SnepHple  peakimM 10X JCHCTBHEM B3aMMOJICHCTBHUSL C CEPBHCHOW cIyxO00W w
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KonTtponupyemsbie pa3ziens! (TEMbI)
JUCIUIIAHBI

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIU

WNHnukaTop 1OCTHIKEHUS KOMITETCHITHHI

HanmenoBanue
OLIEHOYHOT'O
CpeJicTBa

HEUTpOHOB. llenHasa peakuus neneHus u
MOHATUE O  SANEPHOM  DHEPIETHKE.
Peaknust cuHTE3a aTOMHBIX A11€P.

OIIEHWBAaTh WX PEKOMEHJANNH C YYETOM
AKCIIEPUMEHTAIBHOW PabOThl TEXHOIOTHISCKOTO
oTHeNa OPeIIPUITHUS

OIIK-4.1 3HaTh TEXHOJIOTHIO COIOCTABJICHUSI
MPOBEJCHHUSI  THUIIOBBIX  JKCIICPUMEHTOB  Ha
CTaHJIAPTHOM 00OPY/IOBaHUH B JJAOOPATOPUU U HA

IIPOU3BOJICTBE,
OIIK-4.2 VYmerp oOpabaThiBaTh pe3yJbTATHI
HAYYHO-UCCIIEI0BATEIbCKON JIESITEIILHOCTH,
HCTIONB3YS CTaHJIAPTHOE o0opynoBaHue,
pUOOPHI U MaTECPUAIEI,
OIIK-4.3 Bnanets TEXHUKOMN

OKCIICPUMECHTUPOBAHUA C HCIIOJIb30BAHHEM
ITaKCTOB IIpOorpaMm
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Jransl GopmMupoBaHus KoMneTeHnuil B npouecce ocsoenusi OIOII npsimo
CBS3aHBI C MECTOM JUCIUIUIMH B oOpa3zoBarenbHON mporpamme. Kaxmplii stam
dbopMupOBaHUS KOMIIETCHI[MU, XapaKTepU3yeTCs ONPEACIICHHBIMU 3HAHUSIMH,
YMEHUSMHU U HABBIKAMU U (MJIM) ONBITOM NPO(EeCCUOHATBHOU AEATENBHOCTH, KOTOPBIE
OLICHUBAIOTCA B IMPOLECCE TEKYIIETO KOHTPOJSA YCIEBAEMOCTH, IMPOMEKYTOUYHOU
aTTeCTAlMH MO0 JUCHUIUIMHE (IPAKTUKE) U B MPOLECCE UTOTOBOM aTTECTALIUH.

HuciuminHa «Pu3nkay  ABISETCS MPOMEXYTOYHBIM 3TaloM KOMILIEKca
JTUCLUUIUIMH, B XOJI€ U3YyYCHHUSI KOTOPBIX Y CTYJAEHTOB (HOPMHUPYIOTCS KOMIETEHIIUH
OIIK-1.

®opmupoBanus kommnereHuu OIIK-1 HaunHaeTcs ¢ U3ydeHus napajuiebHoO C
M3YUYEHUs] AUCUUIIMH Marematuka, XuMUS U SBJISIETCS MPEIUIECTBYIOMIEH IS
u3ydeHuss Xumua Hedptu u raza, Teopermueckas wmexaHuka, CompoTuBIICHUE
MaTepuaoB.

®opmupoBanusi komrnereHun OIIK-4 HaunHaeTcs ¢ U3ydeHus napajuieabHoO C
M3YUYCHUs] AUCHUIIMH MaremaTtuka, XuUMHS U SBISIETCA MPEILIESCTBYIONIEH Uit
u3ydeHuss Xumusa Hedptu u raza, Teopermueckas wmexanuka, ConpoTHBIIEHHE
MaTepuasioB, MeTponorusi, craHiapTu3auus U ceprudukanus, DJIEKTPOTEXHUKA U
DJIEKTPOHMKA, TeIuIOTEXHUKA

3aBepmiaerca pabora 1O (QOPMUPOBAHUIO y CTYIAEHTOB YKa3aHHBIX
KOMITIETEHIIUN B X0/1€ TPOU3BOICTBEHHOM IPAKTUKU: TPEAJIUIIIIOMHON U MOATOTOBKE U
claue ToCyJapCTBEHHOTO »Jk3ameHa. MroroBas oleHka cHOPMUPOBAHHOCTU
komnereHiuii OIIK-1, OIIK-4 omnpexpensiercss B Nepuoj] MOJATOTOBKM M CHA4yu
roCyAapCTBEHHOI0 3K3aMEHa.

B npouecce u3yuyeHusi QMCHUINJIMHBI, KOMIIETEHIIUN TaKkke GopMHPYHOTCS
MOJ3TAIHO.

OcHoBubiMu  dTanamu  popmupoBanuss OIIK-1, OIIK-4 npu wusydyeHun
mucuuminabl - B1.JI(M).B.15  «®usukay sBIseTcss MOCIEAOBATEILHOE H3yYCHUE
COJIEpP>KATENIbHO CBSI3aHHBIX MEXY COO0M TeM yueOHBIX 3aHsATu. M3yueHue Kaxaon
TEMbI TpEANoaraeT OBJaJCHHE CTYJACHTAMH HEOOXOAUMBIMHU JECKPUITOPAMHU
(cocraBnsiomMMH)  KoMIleTeHUUd. g oueHku ypoBHA C(HOPMHUPOBAHHOCTH
KOMIIETEHIMA B MPOLECCE HW3YYEHUs] AUCHUIUIMHBI MPEIYyCMOTPEHO MPOBEICHUE
TEKYLIEro KOHTPOJS YCIIEBAEMOCTH [0 TemaMm (pasleiaMm) JUCUUIUIUHBL U
MIPOMEKYTOUYHOM aTTECTAlMU MO JTUCLHUIUIMHE — 3a4ET U SK3aMEH.



8.2. KoHTpo/ibHbIE 32JaHUSI U MaTepPHaJibl, HEOOXOAUMBbIE IJIs1 OLEHKH
3HAHUM, YMEHUI U HABBIKOB U (MJIM) ONbITA AEATEJbHOCTH, XapPaKTEePU3YIOLIUX
Tanbl (POPMHUPOBAHUS KOMIIETEHIIMI B MpoLecce OCBOEHHUs 00pa3oBaTeIbHOM
MPOrpamMMbl

8.2.1. KoHTpoubHbIe BONpOCHI IO TeMam (pa3genaM) AJsi ONpPOCa Ha

JAHATHAX

kuHemaTuku. OOmui ciydai
KPUBOJIMHEWHOTO JIBUXKEHUS
MaTepuaibHON TOUKU. Bujbl

MEXaHUYECKOTO0  JABHUKCHUS
ten. [lonatua tena orcuyera,
CUCTEMBI  OTCYETa, 4HCia
CTEIEHENR CcBOOO/IEL.
[IpssMonuHENHOE JIBUKECHHE
MaTepuanbHOU TOYKHU.
JIBrmo>xkenue MaTepHAIIbHON

TOYKH IO OKPYKHOCTH. [IyTh.
CxopocTb. YCKOpEeHUE U €ro
cocraBisgromue. JnHamuka
MaTepuaabHOU TOYKU. Macca.
Cwua. 3akonsl Herotona.

Tewma (pazaen) Bormpocsr
3aKkOH M3MEHEHHUs KOJIMYECTBA JABUKCHUS. 3aKOH COXPAHCHHS
KOJIMYeCTBa JBWXKCHHS. [IpUiio)keHHS B MPUPOJAEC W TEXHHKE.
Pabora, »Heprus, MOUIHOCTb. 3aKOH COXpPAaHEHHS SHEPIHH.
MexaHuKa. ONeMEHTBI

HI/IHaMI/IKa BpalIaTCJIbHOI'O IBHUXKCHUAA.

MowmenT cuibl. Pabota BO BpamaTesbHOM JBIKEHUH. MOMEHT
WHEPLUUH MaTepUaJbHOW TOYKH, TeNla, TOHKOTO OJHOPOIHOTO
CTEpXHS,  IOJOr0  OJHOPOAHOIO  LMIMHApA,  KOJbLA,
MPSIMOYTOJIBHOTO TapaJuiesIenuie a.

[Ipumeps! onpeseneHnss MOMEHTa MHEPIUH Tela JUHAMUYECKUM
MeTonoM. MomeHnT umnyiabca. KuneTnueckas — 3Heprus
Bpamatomierocss Teaa. OCHOBHOE  ypaBHEHHE  JUHAMUKU
BpalllaTEJIbHOIO JBWJKEHUSA. 3aKOH COXpPaHEHMs MOMEHTa
UMITyJIbCa

Konebanus. CBobonHbIe, rapMOHHYECKHE  KoJeOaHMs.
CwmereHne, CKOpPOCTh, YCKOpEeHHE, mepuoi, (aza KoneOaHwid,
yacroTa. 3aryxaromue Konebanus. Ilepwox 3aryxarommx
KoneOaHuil. Anepuoauueckue KojiebaHus. BpIHyXIeHHBIE
KoJsieOaHusl. Pesonanc. [TonsTne aBTOKOJICOAHUH.
lapmonnueckuit  ocumsuiarop. IlpyxuHHBIN, QuU3MUECKuii,
MaTEeMaTUYECKUNA MasTHUKU.

Kunerndeckass W TOTEHIMAbHAs SHEPIHH KOJIEOATEIHLHOTO
JIBIODKCHUS.

Jledbopmaruu TBEpIOTO TENA.
3akoH ['yka. Ypyrue BOJIHBI.
Bomnnosrie MIPOIIECCHI.
[IpononbHbie U TONEpPEUYHBIE
BOJIHBI. YpaBHEHHUE IUIOCKOH
BonHbl.  llomsatus:  dasa
BOJIHBI, (PPOHT BOJIHBI, JJTMHA
BOJIHBL. [oTOK 3HEprUM BOIH
I'mpponunamuka. [laBieHue
JKuAKocTH. 3akoH Ilackais
I JKHIKOCTEH U Tas3oB.
JlaBieHre Ha JIHO WM CTEHKHU
cocyla TpH JCUCTBUU CHIIBI
TSDKECTH.

3akoH Apxumena. YpaBHEHHE HEPa3pbIBHOCTH. YPaBHEHHUE
bepuymmu. Tpy6ka Iluto-Ilpanarns. Bonmoctpyiinbiii Hacoc.
®opmyina Toppuyesia.

MosnexysipHO-KUHETUYECKasi TEOPUS HI€ATTbHBIX Ta30B. 3aKOHBI,
OIMMCEHIBAIOIIME TOBEACHHE HJICaIbHBIX Ta30B. 3aKOH boiid-
Mapuorra, ['eii-JIroccaka, [JanpToHa. YpaBHenus Kiaitneposa,
MenaeneeBa-Knaitnepona. [Toctosinnas bonsiimana.

Uucno Jlommmuara. OCHOBHOE  ypaBHEHHUE
KHHETHYECKOW TEOPUH HICATBHBIX Ta30B.

MOJIEKYJISIPHO-

SABnenus nepenoca: | [lepBoe Hauano tepmoamHamuku. PaboTa raza mpu M3MEeHEHUU
mhdysus, ero oobema. TemnoeMKkocTs, ypaBHeHHne Maifepa.

TEIJIONPOBOAHOCTb, Bszkocthb (BHYTpeHHEE TpEeHHe). Junamuueckas u
BHyTpeHHee TpeHue. OCHOBBI | KHHEMaTU4ecKasi BI3KOCTh. HBIOTOHOBCKHE WM HEHBIOTOHOBCKHE
TEPMOIUHAMUKHU. Uucno | xuakoctu. Cuna BHYTpEHHEro TpeHus. MeToasl omnpeaeneHus
cTeneHen cBoOOBI | BsiskocTH: a) Metonq Crokca; 0) meron Ilyaseitnsa. Ywcio
MOJIEKYJIBI. 3akoH | PeitHonbaca. JlaMMHApHBIN M TYpOYJEHTHBIN PEKUMBI TCUCHHS
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Tewma (pazaen)

Bomnpocel

PaBHOMEPHOTO
pacmnpesesieHuss 3Hepruu 1o
CTETIeHSIM CBOOOIBI MOJICKYI.

KHUIAKOCTH

[IpumeHeHue nepBOro Havajga TEPMOJAUHAMUKH K U30IPOIECCAM.
Nzoxopueiit nporecc. M3o0apubiii mporiece. M3oTepmuueckui
npouecc. Anuabaruueckuil mponecc (ypaBHenue Ilyaccona).
[Honmutponusiit nponecc. Kpyrosoi nporiecc (1uki). O6paTumelie
1 HeoOpaTuMble npoiecchl. Bropoe Hauano TepMOAMHAMUKH.

OHTponus, ee
CTaTUCTUYECKOE TOJIKOBAaHUE
u CBA3b C
TEPMOAMHAMUYECKOI
BEPOSITHOCTBIO.

Tperbe Hayalo TEePMOAMHAMHUKU. TeIJIOBbIE JBUTATENH U
xonomuwnbHble MamuHbl. [ukn Kapuo u ero k... ans
HJIeaJILHOrO Ta3a.

FCOMeTpI/I‘leCKaH OIITHKAa

WuTepdepenius creta

Hudpaxmus ceera

BsaumomeiicTBre 3/M BOJIH C BELIECTBOM.

[Tonsipusanus ceera

KBanToBas
W3ITy4eHus
DneKTpoMarHuTHas
unaykuus (onbitel Dapanes).
3axkon @apanes. Buxpesbie
TOKH (TOKU DYKO).

npupoa

NunykTtuBHOCTH KOHTYpa. CamouHayKIMsA. B3aumMHas UHIYKIUA.
Tpanchopmaropbl. DHeprus MarHUTHOTO TIIOJIS. MarHUTHBIC
CBOMVCTBA BEIECTBA.

OcHoBbl Teopuu MakcBemia i 3JIEKTPOMArHUTHOTO TIOJISL.
Buxpesoe nosie. Tok cmenenus. Ypasuenue Makcseia.

Ilepemennbli TOK. llenm mnepeMeHHOro TOKa C AKTUBHBIM,
€MKOCTHBIM U HHIYKTHBHBIM CONPOTHBIICHHEM. Pe3oHaHC
HarpsbkeHud U ToKoB. O000meHHbI 3akoH OMa. MOIITHOCTH B
LIENIY [TIEPEMEHHOTI0 TOKaA.

Mexanuueckue u 3/M
KoJIeOaHusl.

KBasucranmoHapHele  TOKH.
Yupyrue BOJIHBL.

DNeKTPOMarHUTHBIC BOJTHBI

Mexanuka. OneMEHTBI
kuHemaTukn. OOmui cimydaid
KPUBOJIMHEWHOTO JIBUYKEHUS
MaTepHaJbHON TOYKU. Buibl

3axonb! HproToHa.

3aKOH M3MEHEHHUS KOJIMYECTBA IBMXKECHMs. 3aKOH COXPaHEHMS
KOJM4ecTBa JABWXKEHUS. [IpunokeHuss B NpHUpOLE M TEXHHKE.
PaGora, »Heprus, MOLIHOCTb. 3aKOH COXPAaHEHHS SHEPIHH.
JluHamuKa BpalaTesbHOro IBMKeHUsl. MoMeHT cuiibl. Pabora BO
BpaIaTEIIbHOM JIBUKEHUH.

MOMEHT WHEpUMU MAaTepUAIbHON TOYKH, TE€JIa, TOHKOIO
OJIHOPOJTHOTO CTEPKHS, IOJIOT0 OJTHOPOJHOTO LIHJIMH]IPA, KOJIbLIA,
MpsIMOYTOJIBHOTO Mapajuienenunena. Ilpumepsl onpenenenus

MEXaHUYECKOIO  JBIDKEHHS | MOMEHTa HWHEpPIUU Tejda JUHAMUYECKMM METOJAO0OM. MOMeHT
tes. [loHAaTus Tena orcuera, | UMIyJIbCa.

CUCTEMBbl  OTCUETa, YMHcia

CTEIEHENR CBOOO/IEI.

[IpsamonnHeiHOE  IBHXKEHUE

MaTepHAITbHOMN TOYKH.

JBwxenne  marepuanbHoOd | Kunetudeckass »dHeprus Bpamamoomerocs Ttena. (OcCHOBHOE
TOYKH I10 OKPY>KHOCTH. [IyTb. | ypaBHEeHHEe JMHAMHKH BpallaTeIbHOTO JIBIXKEHHUS. 3aKOH
CkopocTb. YCKOpPEHHE U €rO | COXpaHEHHs MOMEHTA UMITYJIbCa.

coctapisromue. JnHamuka

MaTepuaabHO ToYKU. Macca.

Cuna.

Kone6anwusi. CBoOopusie, | 'apmonnueckuit  ocumsuiarop. IlpyxuHHbIN, QU3MUECKUii,

rapMOHHYECKHE KojeOaHusl.

CwMmernieHue, CKOpOCTb,
ycKkopeHue, mnepuona, (dasa
KoJIeOaHM, 4acToTa.

MaTeMaTU4eCKuil MasTHUKU. KuHeTnueckas M NOTCHIMAIbHAs
SHEPTUH KOJIeOaTEeTbHOTO ABHKCHUSL.
Jedopmaruu TBEpIOrO TEA.

3akon I'yka. VYnpyrue BoaHbl. BoJHOBBIE  MOpPOIIECCHI.
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Tewma (pazaen)

Bomnpocel

3aryxaroiue KoJe0aHus.
[Tepuon 3aTyXarUUX
KOJIeOaHUiA.

Anepuoanueckue KojaeOaHusl.

[IpononpHEIE ¥ TONIEPEYHBIE BOJIHBL. Y PaBHEHHE INIOCKOU BOJIHBI.
[Tonsatus: ¢a3za BomHBL, (POHT BOJHBI, JJIMHA BOJHBL IloTok
SHEPrUM BOJIH

I'mpponunamuka. [laBnenue xuakoctu. 3akoH Ilackans g
KHUJIKOCTEH M razoB. [laBieHWe Ha JNHO M CTEHKHM COCyAa IpHU
JEWCTBUY CHUJIBI TSDKECTH. 3aKOH ApXuMena.

VYpaBHeHue HepaspeIBHOCTU. YpaBHeHue bepnymmm. TpyOka
[Tuto-IIpanaris. Bogoctpyiinsiii Hacoc. opmyna Toppuuesy.

MonekyJIapHO-KMHETHYECKas
TEOpUS HJACAIBHBIX Ta30B.
3aKOHBI, OIMCHIBAIOLINE
MOBEICHUE UJICATIbHBIX a30B:
3akoH boung- Mapuorra,
I'eii-JIroccaka, JlanbTOHA.
YpaBHeHUs Knainepona,
MenpeneeBa-Knaitnepona.
[Tocrosnnas bosbmana.
Yucno JlomMuara.

OCHOBHOE ypaBHEHHME MOJIEKYJIIPHO-KMHETUYECKOH Teopuu
U7ealbHbIX T'a30B.

SIBnenus nepeHoca: qudQy3us, TeIIONPOBOAHOCTb, BHYyTPEHHEE
TpEHHE.

OcHoBBI TepMOIUHAMHKHU. YKCIIO cTeneHeil cBOOOAbI MOJIEKYJIBI.
3aKkOH PaBHOMEPHOTO pPaCIHpPEACNICHUsS JHEPTUU IO CTEICHIM
cBoOoabI Mosiekyd. [lepBoe Hauano TepmoanHamMuku. PaboTa raza
IpU M3MEHEeHUH ero oobema. TemnoeMKocTh, ypaBHeHHE Maiiepa.

Bsskocth (BHyTpeHHee  TpeHHe). JluHamuueckast u
KMHEMaTU4eCKasl BSI3KOCTb. HBIOTOHOBCKME M HEHBIOTOHOBCKHE
xuakoctu. Cuila BHYTPEHHETO TPEHHsA. MeToabl OnpeneNeHus
Bsi3koctu: a) Meron Crokca; 0) wmeron Ilyaseitna. Ywmcmo
Peitnonbca. JlamuHapHBId U TypOYJIEHTHBIA PEXHMbI TEUCHUS
KHUJKOCTHU

[IpuMeHeHue nepBoro Hayana
TEPMOIVUHAMHUKHU K
M30IIPOLECCAM.

N3oxopusiii npouecc. M300apHbiii mporiece. M3orepmudeckwii
npornecc. Anuabatnyeckuii mporecc (ypaBHenue Ilyaccona).
[TonutponuseIit mporecc. Kpyrosoit mporiecc (1K),

Obpatumble u HeoOpaTuMble Tpolecchl. BrTopoe Hauano
TEPMOIUHAMHUKHU.

DHTpOmuUsi, €€ CTaTUCTUYECKOe
TEPMOIMHAMHYECKON BEPOSATHOCTHIO.

TOJIKOBAaHUE W CBA3b C

Tperbe Hayano TEpMOAMHAMHUKU. TeEIJIOBbIE JBUTATEIM U
xonoaunabHble MamuHbl. [ukn Kapuo u ero kg mid
HCaJIbHOTO ra3a.

['eomeTpuyeckas onTuka

Wntepdepennus cBeta

Jludbpakuus cBeTa

BzanMmopeiicTBHe 3/M BOJIH C BELIECTBOM

[Monsipuzanus ceera
KBanToBas
W3IIy4YEeHUs
DneKTpoMarHuTHas
uHayknus (onbiTel Dapanes).
3akon ®apanes. Buxpesbie
TOKH (TOKU DYKO).

nmpupoaa

WNHayKkTUBHOCTH KOHTYpa. CaMOoMHAYKIMA. B3anuMHas HHIyKuus.
Tpancdhopmartopsl.

9HCpFI/IH MAar"auTHOI'O I1OJIA.

MarauTtHble CBONMCTBA BEIIECTBA.

OcHoBbl Teopun MakcBeiia
JUIS AIIEKTPOMATHUTHOIO
nonst. Buxpesoe moie. Toxk
CMEILICHUS. VYpaBHeHue
Makcseia.

[lepemennbiii ToOk. llenmu mnepeMeHHOro TOKa C aKTHUBHBIM,
CMKOCTHBIM W HUHAYKTUBHBIM  COIIPOTHUBJIICHUCM. Pe3onanc
HarnpspDkeHud u ToKoB. O000meHHb 3akoH OMa. MOIITHOCTh B
LIETH TEPEMEHHOTO TOKa.

MexaHuKa.
OneMeHTsl KuHeMatuku. OOWmMI cioy4yail KpHUBOJIMHEHHOTO
JBWJKEHUS MaTepuanbHOM TOUKH. Buapl MexaHMUYecKoro

nBrokeHus Tell. IToHaTus tena oTcuera, CUCTEMBI OTCYETa, YUCIIa
creneHer cBoOobl. [IpsMoaMHEHOE NBIKEHHE MaTepuaabHOM
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Tewma (pazaen)

Bomnpocel
TOYKHU.
JIBr>keHuEe MaTrepualibHOM TOYKHA 10 OKpYKHOCTH. [lyTh.
CkopocTte. VYckopeHue u ero cocrapiswomue. JluHamuka

MarepuaibHoi Touku. Macca. Cuna. 3akonsl HeroTOHA.

3akoH M3MEHEHUS
KOJIMYECTBA JIBUKEHHUS. 3aKOH
COXpaHEHUs KOJIMYeCTBa
newkenus. [lpunoxenus B
npupone u Texuuke. Padora,
SHEPTUs, MOIIHOCTh. 3aKOH
COXpaHEHUs SHEPTUH.
JluHaMuKa  BpamaTrerbHOIo
JNBUKEHUA. MOMEHT CHJIBI.
PaGora BO BpamaTeIEHOM
JNBUKEHUU. MOMEHT MHEpLIUU
MAaTepHaJIbHON TOYKH, Tena,

TOHKOTO OJIHOPOJHOTO
CTEpPXKHS, 10JIOTO
OJTHOPOJTHOTO HWIHHIIPA,
KOJIbIIa, MPSIMOYTOJIBHOTO
napayenenunena. [Ipumepst
orpeeNeHus MOMEHTa
WHEPIHH Tena

NTUHAMHYECKHUM METOJIOM.

MowmeHnt wummynbca. KuHeTnuyeckas SHEprusi BpallaroIIerocs
tena. OCHOBHOE YypaBHEHHE JMHAMUKHU  BpaLaTeIbHOTO
JBUKCHMSI. 3aKOH COXpaHEeHHsI MOMEHTA UMITYJIbCa

Konebauuns. CBo0OOIHEIE, rapMOHUYECKHE KoJIe0aHus.
CwMmernieHne, CKOpPOCTb, YCKOpeHHUe, mepuoj, (asza koineOaHMHid,
yactoTa. 3aryxatomue koneOanus. Ilepuon 3aryxaromux
KosnebaHuil. Anepuoguueckue KojeOaHus. BbIHyXaeHHBIE
Kosie0aHusl. Pe3onanc. [lonsitue aBTOKOJICOAHUH.
I'apmonnueckuit  ocumsuisatop.  IlpyxunHbf, (uznyecKuid,
MaTeMaTHYECKUH MAasSTHUKH.

Kunetnueckass W MOTEHUMAlbHAs HHEPrUU KoJeOaTeIbHOro
TIBYDKEHHSL.

Hedopmaruu TBeproro tena. 3akoH ['yka. Ympyrue BOJIHBI
BonnoBbie mpoueccel. IlpomonbHble W MONEpPEUHbIE BOJIHBI.
VYpaBHeHue miaockoil BoiHbl. I[loHstusa: ¢as3a BomHbI, (QpOHT
BOJIHBI, JUTMHA BOJIHBI. [I0TOK HEpruu BoJIH

I'mpponvnamuka. [laBneHue
KuakocTH. 3akoH Ilackang
JUIS  SKAJKOCTEM MW Ta30B.
JlaBineHne Ha JTHO W CTEHKH
cocyJa IpH JEUCTBUU CHIIbI
TSKECTH.

3akoH ApxuMmena. YpaBHEHHE HEPA3pbIBHOCTU. YpaBHEHHE
bepnymu. Tpy6ka Iluto-Ilpanatis. BogocTpyiiHbiii Hacoc.

®opmyna Toppuuesmu.

MonekyJIsipHO-KHHETHYECKAsl TEOPUs UICATIbHBIX I'a30B. 3aKOHBI,
ONMCBIBAIOLINE IIOBEACHUE MWICAIBHBIX Ta30B: 3aKoH bois-
Mapuorra, ['eii-Jlroccaka, [lanpToHa. YpaBHenus Kiaitnepona,
MenpeneeBa-Knaiinepona. IloctosHHas bonsimana. Ywucno
Jlommvuara. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON
TEOPUH UJICAIBHBIX ra30B.

SIBnenus nepenoca: AuQdysus, TEIONPOBOIHOCTb, BHyTPEHHEE
Tperre. OCHOBBI TepMOJAMHAMUKH. UHCIIO CTemeHeld CBOOOBI
MOJIEKYJIBI. 3aKOH PABHOMEPHOI'O PAaCIpENENICHHs] YHEPIruu IO
CTeTeHsIM CBOOOABI Moyekyl. [lepBoe Havamo TepMOJAMHAMUKH.
Pabora ra3a mnpu wu3MeHeHMH ero oObema. TermIoeMKOCTb,
ypaBHeHue Maiiepa.

BsizkocTh (BHYTpEHHEE
TpeHue). Jlunamuueckas u
KHHEMAaTHYSCKasl  BSI3KOCTb.
HrroToHOBCKHE "
HEHBIOTOHOBCKHE KHIKOCTH.
Cuiia BHYTpEHHETO TPEHHUS.

Mertoabl onpexeneHus BsizkocTH: a) meron Ctokca; 0) MeTon
[Tyazeiins. Yucno Pelinonbaca. JlamunapHblii U TypOyJIeHTHBIN
PEKUMBI TEUEHHSI JKUJIKOCTH

[IpuMeHeHue nepBoro Havajga TEPMOJAMHAMHUKU K U30IPOIIECCcaM.
N3oxopusiit mpouecc. M306apHbiii mporecc. M3orepmudeckuii
mporecc. Anmabarmueckuil mporiecc (ypaBHenue Ilyaccona).
[Tonmutponusiii nponiece. Kpyrosoii nporiecc (uki). O6paTumMblie
1 HeoOpaTHUMBIE Mpoliecchl. BTopoe Hauano TepMOMHAMUKH.

OHTponus, €€ CTaTUCTMYECKOE TOJKOBAaHHE U CBS3b C
TEPMOJMHAMHYECKOMN BEPOSATHOCTHIO. Tpetse Hayajuo
TEPMOJMHAMMKH. TemioBble JBUTATENM U  XOJOJWIbHBIE

MamnHbl. [ukin KapHo u ero k.m.j. 11 uaeaabHoro rasa.
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Tewma (pazaen) Bormpocsl

I'eomeTrpuueckas ontuka WnTepdepenuus creta

Judpaxmms cBera

BsaumoneiictBue 3/M BOJIH C
/M BOJIH C BEIIECTBOM

BEIIIECTBOM
Illkana oneHUBAHUS OTBETOB HA BONPOCHI
[ITkasa olleHUBaHUS Kpurtepuu onieHUBaHMSI
OOyuarommiicst TIy00KO U COJIEPKaTeIbHO PACKPBIBACT OTBET Ha
«OTIAYHOY KOKIBIA TEOPETUYECKUU BOIPOC, HE AOMyCTUB OIMMUOOK. OTBeT

HOCHUT Pa3BEPHYTHIN U MCUEPIIBIBAIOIIMMI XapaKTep.

OOyuaromuiics B 1IEJIOM PacKpbIBAET TEOPETUUYECKUE BOIPOCHI,
«Xopouio» OJIHAKO OTBET XOTS ObI Ha OJAMH W3 HUX HE HOCHUT Pa3BEpHYTOro U
MCUEPIBIBAIOIIETO XapaKTepa.

OO0yyaronuiicst B IEJIOM PacKphIBAeT TEOPETHUECKHUE BOMIPOCHI U
JIOMyCKaeT pAd  HETOYHOCTEeH, (parMeHTapHO  pacKphIBaeT
COJIep’)KaHHE TEOPETUYECKUX BOMPOCOB MM HX PACKPHIBAET
COJIeprKaTeNnbHO, HO AOIyCKasi 3HAUUTEIbHbIE HETOYHOCTH.

((yIIOBJ'IeTBOpI/ITeJ'ILHO»

«Hey,Z[OBJ'IeTBOpI/ITCJ'IBHO O6yanOH1HﬁCH HC 3HaAcCT OTBCTOB Ha IIOCTABJICHHBIC
» TCOPCTUUCCKHUEC BOIIPOCHIL.

8.2.2. TembI a5t nokIa10B (pedepaToB)

Mexanuka:

Kunematunka Touku. Moaenu B MEXaHUKE

3akonbl HproTOHA

3aKOH COXPAHEHUS UMITYJIbCA

Pabota, sHEprus, MOIIHOCTb.

Kunernueckas u moTeHIMalbHAs YDHEPTUSI. 3aKOH COXPAHEHUS DHEPTUH.
3aKOH BCEMUPHOTO TATOTEHUS

Kocmuueckue ckopoctu

MoMeHT uHepIuu.

9.  VYpaBHEHUs IMHAMHUKH BPAIIATEIILHOTO ABUKEHHUS TBEPAOTO TENA.
10. edopmamus TBepaoro Teaa

11. JlaBimeHue B KUIKOCTH

12.  VYpaBHenue bepHyinu u ero cieactus

13.  Tloctrynater CTO. IIpeobpazoBanus JlopeHia

14. PemaTUBHCTCKUU 3aKOH CIIOKEHUS CKOPOCTEN.

15. HHTepBan MeXy COOBITHIMMU.

16.  3aKkoH B3aMMOCBSA3M MacChl U SHEPTUHU

MonexynsipHast pu3rka U TEpMOAUHAMUKA!

PN B WD =

1. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UIACATIBHOTO
raza.  MOJEKyJISIpHO-KMHETUYECKOE  TOJIKOBAHUE  TEPMOJUHAMUYECKOMN
TEMIIEPATYPHI.

2. Pacnipenenenne Makcseiuia-bonbimMana

3. SIBiienus nepenoca.

4. TepMoIMHAMHUYECKUI METOJI, TEPMOJIUHAMUYECKUE CUCTEMBI.
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3. PaGota u termora. [lepBoe Havano TepMoOAMHAMUKH.

6. Kpyrossie nporiecchl

7. OHTpONHMSI CUCTEMBI, €€ CTAaTUCTHUYECKOE TOJKOBAaHHE M CBSI3b C
TEPMOJNHAMHYECKON BEPOATHOCTHIO.

8. Cuitbl ¥ TOTEHIMAIIBHAS DHEPTUS MEKMOJIEKYJISIPHOTO B3aUMOJEHCTBHUS.
9. YpaBHenne u usorepMbl Bau-/lep-Banbca. BHyTpeHHsAs sHeprus

peabHOro rasa.

10. ®a3a u da3zobie nepexosl. PazoBbie AUarpaMmsbl. TpoitHas ToUKa.
11. CaoiictBa xuakoctei. [loBepXHOCTHOE HATSKEHUE.

12.  Kpucrammueckue u aMmopdHbIe Tema.

DNEeKTPUYECTBO U MAarHETU3M:

1.  DnexTpocTaTHYecKoe IOJIE U €ro CUJIOBAas XapaKTEPUCTHKA.

2. DOKBUIMOTEHIMATbHBIE TOBEPXHOCTH

3. Tumbsl JWANEKTPUKOB ©  HUX nossipu3anus. [lossspru30BaHHOCTS.
HanpskeHHOCTb MO B AUDJIEKTPUKE.

4. YcnoBus Ha rpaHULE JBYX AUIIEKTPUKOB

5. CropoHHue cuibl. ONEKTPOABWKYLIAs CWJIIA W HaIpsOKEHUE.

ConpoTuBieHnE MPOBOJHUKOB.
6. [IpaBuna Kupxroda.

7. MarauTHoe 110J1€ ¥ €ro XapaKTEepPUCTUKHU.
8. Llupkyssanus BEKTOpa MHIYKIUHA MarHUTHOTO TOJIS B BAKyyME.
9. MarsaurHsle 1I0JI COJICHON1A U TOPOUIA.

10. PaGora no nepemMenieHnio NPOBOJHUKA U KOHTYpa C TOKOM B MATHUTHOM
ToJIe.

11. MaruautHOe nosie B BemecTse. MarHUTHbIE MOMEHTBI ATOMOB.
12. Bwuabl MarHeTHKOB.

13.  3axon ®apanes. CaMOMHAYKIUS.

14.  DOHeprus MarHUTHOIO IOJIS.

15.  VYpaBHenusa MaxkcBeiia 1Sl 2JJIEKTPOMArHUTHOTO TTOJIS.

16. BosHOBBIE YypaBHEHHUS.

17. MexaHW4ecKHe U 3IEKTPOMArHUTHbIE KOJIeOaHuUs.

18. KBa3zucrainmoHapHbIE TOKH.

19. VYmnpyrue BOJIHBL.

20. DNEeKTpPOMAarHUTHHIE BOJHBI.

21. T'eoMerpuueckasi ONTHKA.

22. HWurepdepeHius crera.

23.  JIudpaxius cBera.

24. B3aumopelcTBHE 3JIEKTPOMArHUTHBIX BOJIH C BEIIICCTBOM.
25. Ilomapwusanus csera.

26. KsanTOBas Mpupoman3iIydCHHUS.

27. Teopusa atoma Bojopoaa o bopy.

28. DIJeMEHTbI KBAHTOBOW MEXAHUKHU.

29. DneMeHTbl PU3UKU aTOMOB U MOJIEKY L.

30. DnemMeHThl KBAaHTOBOM CTAaTUCTHKHU U (PU3UKHU TBEPAOIO TEJa.
31. DnemeHThl (U3UKH AaTOMHOTO SiIpa.
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32.  DnemeHThl PU3UKHU DJIEMEHTAPHBIX YaCTHII.
33. ®wusuyeckas KapTUHA MUPA.

[Ikajga oueHUBaHUA

[ITxana oreHuBanusa Kpurepuun onennBanus
OOyuarommiicss TIyOOKO M COAEPKATETBHO PACKPBIBAET TEMY
«OTINIHO» JOKJIaaa, HE JOMyCTUB OImMOOK. OTBET HOCHUT pPa3BEPHYTHIM H

I/IC‘-IepHBIBaIOH_[I/Iﬁ XapakKTep.

OO0yJarmmuiicss B IIEJIOM pPAacKpbIBaeT TeMy JOKJIaaa, OTHAKO
«Xopouo» OTBET XOTs Obl HAa OAWH W3 HUX HE HOCHT pPa3BEPHYTOrO0 U
MCYEPIBIBAIOIIETO XapaKTepa.

OOyuaromuiics B IIeIOM PaCKpPBIBAET TEMY JIOKJIa/1a M TOMyCKaeT
P HETOYHOCTEH, (parMeHTapHO pacKpbiBaeT CoOJepiKaHue
TEOPETHUUYECKUX BOIPOCOB MJIM UX PACKPBIBAET COJIEPKATEIBHO, HO
JIOTTyCKasl 3HAYUTENbHbIE HETOYHOCTH.

«YJIOBJ'I CTBOPUTCIILHO»

«HeyaoBneTBOpUTETBLHO

N OOyuaromuiics He BlIaieeT BHIOpaHHOM TeMoi

8.2.3. OueHo4YHbIE CPeICTBA OCTATOYHBIX 3HAHUI (TECT)
Tect
MexaHukKa
1. Yto npuHuMaeTcd 3a efuHUNy ckopoctu B CU?
A) 1 xkm/4g
b) 1m/c
B) lcm/c
I 1 xm/c
2. B kakux ejuHMuax usmepsiercsa ummnyJisc 8 CU?
A)1H
b) 1 xr
B) 1 kr/m*c
N1 Ox
3. MarepuajibHasi TOYKA — 3TO...
A). ..Ten0, KOTOpOE YCIIOBHO MPUHUMAETCS 32 HEMOABMKHOE
B). ...Teno, KOTopoe ABUKETCS C MOCTOSSHHON CKOPOCTHIO
B). .Teno, pazmepamu KOTOPOro MOKHO MPEeHEOPEYh B TAHHBIX YCIOBHSX
I'). ...Teno, HaxoxsIIEeeCs B Ipeaenax BUIUMOCTH
4.Cpenu nepe4ucjeHHbIX HUKE (PU3HYECKUX BeJNYNH, KAKas 0JHA BeJIUYUHA
ckajasipHas?
A) .nepemelneHue
B) . ckopocTh
B) . nyth
I'). yckopenue
5. B TpyOKke, U3 KOTOPOii 0TKAa4aH BO31YX, HA OJTHOI M TOM e BbICOTE HAXOASATCS
ApoOuHKA, MPpo0Ka M NTH4Ybe nepo. Kakoe U3 3TUX TeJ1 MO3%Ke BCeX JOCTUTHET
JHA TPYOKHM NPHU UX CBOOOTHOM NAJAECHUM C OJHOI BBICOTHI.
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A).1pobuHKa

b) .nmpobxka

B) .ntuube nepo

I') .Bce Tpu Tena AOCTUTHYT JHA TPYOKHU OHOBPEMEHHO

6.Uto sfiBJIsIeTCH TPAaeKTOPUEH IBUKEHUS MOJIEKYJIbI BO3ayxa?

A) .ipsimast

b) .ayra okpyxHocTH

B).tyra mapa6osisr

I') .nomanas nuHuUs

7. Kak J0JI2KHO IBUTaTHCS TeJI0, YTOObI POIeHHbI MyTh ObLI paBeH MOIYJII0
nepeMenieHus?

A).mo psimoit

b) 2.0 okpyxHOCTH

B) .o npsiMoii, He U3MEHssI HalTpaBJIEHUS IBUKEHUS

I') . mo kpuBoOI1 TMHUN

8. Typucr npoures no ropusoHTagabHoMy 1m0J10 400 M cTpOro Ha cesep, 3aTeM
eme 300 m Ha

BOCTOK. HaliinTe npoiiieHHbIM TYPUCTOM MYTh.

A). 300 m

b) .400 m

B) . 500 m

I').700 m

9 ABTOMOOWIIB ef1eT ¢0 CKOPOCThI0 60 kKM/4, a aBT00YC — €0 cKOpocThIO 20 M/c.
CpaBHUTE CKOPOCTH 3THX TeJl.

A). y aBTOOYyCa CKOPOCTh OO0JIbIIIEe

b). y aBromM06mI1 CKOpOCTH O0JIbIIIE

B). ux ckopocTH paBHbI

I').cpeau OTBETOB HET PABUIBHOTO

10. Yro npuHumaercs 3a equHuny ckopoctu 8 CU?

A) 1 km/4

b) Im/c

B) lem/c

I 1 xm/c

11. B kakux eqMHUIIAX U3MepsieTcsi umMnyasc B CU?

A)1H

b) 1 xr

B) 1 xr/m*c

N1 JIx

12. MartepuanbHas TOYKA — ITO...

A). ..T€n0, KOTOPOE YCIOBHO NPUHUMAETCS 33 HEMOABUKHOE

B). ...Teno, KOTOpOe ABUKETCS C OCTOSSHHON CKOPOCTHIO

B). .Teno, pazmepamu KOTOPOro MOKHO MPEeHEOpEeUb B IAHHBIX YCIOBHUX
). ...Teno, HaxodIeecs B peAesiax BUIUMOCTH

13.Cpeau nepevyucaeHHbIX HUKe (PU3HMUECKUX BEJIUYNH, KAKAS 0IHA BeJIMYMHA
cKajsipuas?
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A) .nmepeMeleHue

b) . ckopocTh

B) . nyts

I'). yckopenue

14. B TpyOke, U3 KOTOPOM OTKA4YaH BO31YX, HA OJJHOI U TOM Ke BHICOTE
HAXOAATCH APOOUHKA, NPOOKA U NTHYBbE Nepo. Kakoe u3 3TUX TeJ1 m03:Ke Beex
JOCTUTHET HA TPYOKHU NMPHU UX CBOOOJHOM NAJIEHUM € OJHOH BBICOTHI.
A).1pobuHka

b) .nmpobxka

B) .ntuube nmepo

') .Bce Tpu Tena AOCTUTHYT JHA TPYOKHU OJHOBPEMEHHO

15 .Uto siBsieTcs TPaeKTOPHeEHd IBUKEHUS MOJIEKYJIbI BO3ayxa?

A) .psimast

b) .ayra okpyx’HOoCTH

B).nyra nmapa6osnbt

I') .nomanas muHUSA

16. Kak 10/15KHO ABUTaThCS TEJ10, YTOOBI MPOHACHHBIA MYTh ObLJI PABEH MOIYJII0
nepeMernieHus?

A).1no npsiMmoit

b) 2.mo okpyxxHOCTH

B) .o npsiMoit, He U3MEHsIsI HaNPaBJICHUS IBUKEHUS

I') . mo xpuBoO¥ TMHUN

17. Typuct npouies o ropusoHTaaibHoMy oo 400 m cTporo Ha ceBep, 3aTeM
eme 300 M Ha

BOoCTOK. Haiiiure npoiiieHHBINA TYPUCTOM IIYTh.

A). 300 m

b) .400 m

B). 500 m

I').700 m

18 ABTOMOOMIIB e1eT €O CKOPOCThIO 60 KM/4, a aBTO0YC — €O cCKOpOCTHI0 20 M/C.
CpaBHHMTE CKOPOCTH 3THX TeJl.

A). y aBTOOYyCa CKOPOCTh OO0JIbIIIE

b). y aBToMOOMIISI CKOPOCTH OOJIbIIIE

B). ux ckopocTtu paBHbI

I').cpeau 0TBETOB HET MPABUIHLHOTO

19. YUro npuHnMaeTcs 3a eqnHuIy ckopoctu B CU?

A) 1 xm/g

b) 1m/c

B) lcm/c

I') 1 xkm/c

20. B kakux eaquHuLax u3mepsercsa umnyasc B CU?

A)1H

b) 1 xr

B) 1 xr/m*c

N1 Ox
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21. MarepuaJjbHasi TOYKA — 3TO...

A). ..TeJ0, KOTOPOE YCIOBHO IPUHUMAETCS 332 HEMOJIBU)KHOE

B). ...Teno, KOTOpoe ABUKETCS C MOCTOSHHON CKOPOCTHIO

B). .Teno, pasmepamu KOTOPOro MOKHO IpeHeOpeUb B JAHHBIX YCIOBUAX

I'). ...Treno, HaxopsIIeecs B peaenax BUIUMOCTH

22.Cpenu nepevyucjaeHHbIX HUKe PU3NYECKUX BeJIMYHH, KAKAas 0IHA BEJUYNHA
cKajisipHas?

A) .nepemeliieHue

b) . ckopocTh

B) . nyts

I'). ycxopenue

23. B TpyOke, 13 KOTOPOii 0TKAYaH BO3AYyX, HA OTHOH M TOil 7Ke BbICOTE
HAXOAATCHA APOOMHKA, MPoOKa 1 nTHYbe mepo. Kakoe u3 3TuX TEJI MO33kKe Beex
JAOCTUTHET HA TPYOKHU NMPH UX CBOOOJHOM NAJIEHUM C OAHOH BBICOTHI.
A).n1poOuHKa

b) .npobGka

B) .ntuube nepo

I') .Bce Tpu Tena AOCTUTHYT JHA TPYOKHU OHOBPEMEHHO

24.Y10 siBJIsETCH TPAaeKTOPUel ABHKEHUS MOJIEKYJIbI BO31yXxa?

A) .npsmas

b) .ayra okpyxHOCTH

B).yra mapa6osisr

I') .nomanas nuHus

25. Kak 10/I:KkHO IBUTaTHCH TEJI0, YTOObI MPOMIEHHBIN MyTh ObLJI pABEH MOIYJII0
nepeMenieHus?

A).1io psiMont

b) 2.mo okpykHOCTH

B) .o npsiMoii, He U3MeHssI HanpaBJIEHUS IBUKEHUS

I') . mo xpuBo TMHUN

26.TypucT npouies 1o ropu3oHTaJabHOMY 110J110 400 M cTporo Ha cesep, 3aTemM
eme 300 m Ha

BOoCTOK. Haiiiure npoiiieHHBINA TYPHUCTOM Y Th.

A). 300 m

b) .400 m

B) . 500 m

I').700 m

27 ABTOMOOMJIBb €/1eT €O CKOPOCTHI0 60 KM/4, a aBT00yC — €0 CKOpPOCcThIO 20 M/c.
CpaBHUTE CKOPOCTH 3THUX TeJl.

A). y aBTOOYyCa CKOPOCTh OOJIBIIEe

b). y aBTOMOOUIS1 CKOPOCTH OOJIbIIIE

B). ux ckopocTu paBHbI

I').cpean OTBETOB HET MPABUIBHOTO

28.TypucT nmpouies 1o ropu3oHTagabHOMYy 1oJit0 400 M cTporo Ha cesep, 3aTeM
eme 300 m Ha

BOCTOK. Haliure npoieHHbI TYPUCTOM NYTh.
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A). 300 m

b) .400 m

B). 500 m

I').700 m

29 ABTOMOOMJIB e/1eT €O CKOPOCTHI0 60 KM/4, a aBT00YC — €0 cCKOpPOCTHIO 20 M/c.
CpaBHHMTE CKOPOCTH 3THX TeJl.

A). y aBTOOYCa CKOPOCTh OOJIbIIIE

b). y aBTOMOOMIISE CKOPOCTH OO0JIbIIIE

B). ux ckopocTtu paBHbI

I').cpean 0TBETOB HET MPABUIBLHOTO

30. Uro npuHuMaeTcs 3a exmHuIy ckopoctu B CU?

A) 1 xkm/4g

b) 1m/c

B) lcm/c

I 1 xm/c

Kunrou

1234567 [8]oJw|[1un[nr2]B3]14]15]16][17]18]19]20
B|0O|/O|r6|/6|r|a|o6|0|a|r|o6|r|rja|r|B|r|a
212223 2425262728129 30

MoJeky/sipHas GU3HMKAa U TEPMOJAMHAMHUKA:
1. Exmanna tepmoauHaMmmn4eckoii remneparyposl B CU

a) rpanycsel llenbcust  6) KensBunanr  B) JIkoynm r) rpagycel dapeHreiita
2. Yemy paBHO 3HaYeHHUE MOCTOsIHHOI Boabumana?
a) 1,83*10% Ix/K 0) 1,38*10* Jx/kr B)8,31*10% JIx/Kr

r) 1,38*10% JIx/KT

3. Boeipasure 50 rpagycoB eabcus B KeabBunax

a) 50 K 0) -50K B) 323 K r)-223 K

4. Y Kakoro u3 ra3os (BOJA0OPO/, YIJIEpPO/I, a30T, KHCJIOPO/1) CPeaHAs
KBa/IPATHYHASA CKOPOCTH JIBHKEHUS MOJIEKYJI HAau0oabmas?

a) BOJIOPOJI 0) yriepon ) a30T 1) KACIIOPO/T

5. Ilpu kakoii TeMneparype J0JKHO PEKPATHUTHCHA IBUKEHHE MOJIEKYJI?

a) 0 rpaxycos Llenbcus 6) -100 rpagycoB Llenscus

B) 0 K r)— 100 K

6. Kakasi 13 KOHCTAHT JaeT 3HAaYeHHe KOHLIEHTPAMM MOJIEKYJI H1eaJbHOr0 ra3a
MPU HOPMAJIbHBIX YCJIOBUAX?

a) moctosiHHas bonbpiMana 0) moctosiHHas Jlommuara

B) ITOCTOsTHHAsI ABOTraipo ') MOJIIpHAsl Ta30Bas MOCTOSIHHAS

7. Haiinure HeBepHYIO popmy.ry:

a) n=p/(kT) b) T=p/(kn) c) E=3kT/2 d)v=pV/(RT) e)Bce BepHbIe

8. Kak u3mMeHnTCs 1aBJIeHNEe HIeaJIbLHOI0 ra3a npy yBeJu4eHUuU TeMIepaTypbl
rasa
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B 3 paza?

a) yBeqMuuTcs B 3 paza  0) yBEIUUYUTCSA B \ 3 paza B) HE U3MEHUTCS

I') YMEHBIIUTCS B 3 pa3a

9. Kak u3MeHMTCS JaBJIeHUE HIeATbHOI0 ra3a NPy yBeJu4eHUH cpeaHeil
KBaJPATHYHOM CKOPOCTH MOJIEKY.I B 2 pa3a?

a) yBEIMYUTCS B 2 paza 0) yMeHbIIUTCS B 2 pa3a B) HE U3MEHUTCS
') yBeIMuuTcs B 4 pasza

10. HajiguTe naBJjieHMe UAeaJbHOIO ra3a npu remmeparype 23 rpaayca Heabcus
1 KoHuenTpamuu 2*10% m™

a)63,5Ila  6)382,31la B) 828 Ila r) 4986 Ila

11. Exnnuna tepmoanHaMmn4yeckoil temneparypsl B CU

a) rpanycsel llenbcust  6) KenbBunast  B) Jkoynu r) rpagycel @apeHreiita
12. Yemy paBHO 3HaYeHHe NOCTOAHHON Bosbumana?

a) 1,83*10” Ix/K 6) 1,38*10% JIx/xr B)8,31*10% JIx/kr

r) 1,38%10% JIx/KT

13. Boeipasure S0 rpaaycos Leascusi B KeabBuHaxX

a) 50 K 0) -50K B) 323 K r)-223 K

14. Y kakoro u3 razos (BoA0Opo, Yriiepo, a30T, KUCJIOPO/I) CPeAHSs
KBaJpaTHYHAasl CKOPOCTH ABHKEHHUS MOJIEKYJI HAauOoIb1as ?

a) BOJIOPOJI 0) yriepon ) a30T 1) KAUCIIOPO/T

15. Ilpu kakoi Temneparype J0J:KHO NPEKPATUTHCS ABUKEHUE MOJIEKYJ?
a) 0 rpanycos Llenbcus 0) -100 rpamycoB Llenabcus

B) 0 K r)— 100 K

16. Kakasi U3 KOHCTAHT JaeT 3HAUeHUe KOHIEHTPAIMU MOJIEKYJ U1eaJIbHOI0
ra3a npu HOpMaJabHBIX YCJIOBUSAX?

a) moctosiHHas bonbiMana 0) mocrostHHas Jlommuara

B) MTOCTOsIHHAsI ABOTraipo ') MOJIIpHAsI Ta30Bas MOCTOSIHHAS

17. Haligute HeBepHYIO Gopmy.ry:

a) n=p/(kT) b) T=p/(kn) c)E=3kT/2 d)v=pV/(RT) e) Bce BepHbIe

18. Kak u3meHuTCs JaBJIeHHE UACATBHOIO0 ra3a pyu yBeJUYeHHH TeMIIepaTypbl
rasa

B 3 pa3a?

a) yBEIHYMTCS B 3 pasa  0) yBexmautesi B N 3 pasa B) HE U3MEHUTCA

I') YMEHBIIUTCS B 3 pa3a

19. Kak u3mMeHUTCS JaBJIeHHE NAeATbLHOI0 ra3a npyu yBeJN4YeHNH CPeaHeil
KBaJIPATHYHOM CKOPOCTH MOJIEKYJI B 2 pa3a?

a) yBeJIMUUTCS B 2 pasza 0) yMeHBIIUTCS B 2 pa3a B) HE U3MEHUTCS

r) yBenuuurcs B 4 paza

20. HaiigurTe 1aBJjieHMe HI€AJbHOI0 ra3a npu remneparype 23 rpaayca Ileabcus
¥ KoHunenrpamuu 210 m?

a)63,5Ila  6)382,31la B) 828 Ila r) 4986 Ila

21. Exuanna repMoauHaMudeckon temmneparypol B CH

a) rpanycel Llenbcust  0) KenbBunbl  B) [xoynu r) rpagycel @apeHreita
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22. Yemy paBHO 3HAYeHHE MOCTOSIHHOM BoabMana?

a) 1,83*10” Ix/K 0) 1,38*10% Jx/kr B)8,31*10% JIx/kr

r) 1,38%10% Jx/Kr

23. Beipasute 50 rpaagycos Leabcus B KeabBunax

a) 50 K 0) -50K B) 323 K r)-223 K

24. Y kaKoro u3 ra3oB (BOAOPOJ, yIJiepoj, a30T, KUCJI0POA) CPeIHA
KBaJpATHYHAsl CKOPOCTH ABHKEHUSA MOJIEKYJ HAau0o/Ib11as ?

a) BOJIOPOJI 0) yriepon ) a3oT 1) KUCIIOPO/T

25. Ilpu kakoi TemMneparype J0JKHO NPEKPATUTHCS JABUKEHHE MOJIEKYJI?
a) 0 rpagycos llenbcus 0) -100 rpamycos Llenbcus

B) 0K r)— 100 K

26. Kakasi 13 KOHCTAHT JaeT 3HAa4YeHHe KOHIEHTPAIUN MOJIEKYJI HAeaJIbHOI0
ra3a npu HOpMaJabHbIX YCJIOBUAX?

a) moctosinHasi boyibiMana 0) mocrostHHas Jlommuara

B) IOCTOsSIHHAss ABOTaJpo I') MOJISIpPHASI ra30Basi MOCTOSTHHAS

27. Haiinure HeBepHYIO (popmy.ry:

a) n=p/(kT) b) T=p/(kn) c)E=3kT/2 d)v=pV/(RT) e) Bce BepHbIe

28. Kak u3MeHHMTCH JaBJIeHUE U/1€AJIbHOI0 Ia3a NP YBeJIUYCHUHN TeMIIepaTypbl
rasa

B 3 pa3a?

a) yBETHYMTCS B 3 pasa  0) yBeamautcs B N 3 pasa B) HE U3MEHUTCA

') yMeHbIIUTCS B 3 pasa

29. Kak u3MeHHMTCH JaBJIeHHE UI€AJIbHOI0 ra3a NPy yBeJIUYECHUN CpeIHeH
KBaJIPATHYHOM CKOPOCTH MOJIEKYJI B 2 pa3a?

a) yBEJIMUUTCS B 2 pasza 0) yMEHBIIUTCS B 2 pa3a B) HE U3MEHUTCS

r) yBenuuurcs B 4 pasza

30. Haiigure 1aBJjieHMe HA€AJbHOI0 ra3a npu remueparype 23 rpaayca Ileabcus
¥ KoHUeHTpamuu 2*10% m?

a) 63,5 I1a 0) 382,3 Ila B) 828 Ila r) 4986 Ila

Kirou
1234567 [8]ofJwoJiu[1r2]3]1a]i15]16]17]18[19] 20
B|0|O 0/0|r|al/l606|0|a|r|o|r|r|la|r|B|r|a
2102223 2425262728129 30

3J’leKTDI/I‘leCTBO M MAarHe€THU3M:

1) Kakumu HOCHTEJISIMH 3J1. 3apsiia CO31A€TCH JIeKTPUIECKNH TOK B MeTasliax?
A. DJIEKTpOHAMU U MOJOKUTEIIbHBIMU HOHAMU.
b. [1o10XUTENBLHBIMA ¥ OTPULATEIIBHBIMU HOHAMMU.
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B. DnexTpoHaMu U JIbIpKaMH.

I'. ITonoXUTENbHBIMU HOHAMHU, OTPUIIATEILHBIMUA HOHAMHU U 3JIEKTPOHAMM.

2) KakuMu HOCHTEJISIMHU JJ1. 3apsia CO31aeTcsl JIeKTPUIECKHH TOK B PacTBOpPax
WIH paciiaBax 3JeKTPoJUTOB?

A. DIEeKTpOHaMH U TOJIOKUTETbHBIMU MOHAMM.

b. ITonoXuTenbHBIMU U OTPUIIATEILHBIMUA HOHAMH.

B. IlonoxuTenbHBIMU HOHAMHU, OTPUIIATEILHBIMUA HOHAMHU U 3JIEKTPOHAMM.

I'. Tonpko 3EKTpOHAMMU.

3) 3apsanx 500 1K B HEKOTOPOIl TOYKE FJIEKTPHUYECKOI0 MOJIA HUMeeT
NOTEHIHANLHYIO dHepruio W=5¢10*/I:x. Onpeneaure norenuuas nous (B) B
ITOM TOUYKeE

A) 10
b) 1

B) 1000
I') 100

4) Kak N3MeHHUTCH eMKOCTh KOHJIEHCATOPA NMPH YMEHbILEHNH €ro 3apsiaa B 2
paza?

A) ymeHbIIHTCS B 2 pasa

b) yBenuuutcs B 2 pasa

B) He usmenurcs

I') yBenuuutes B 4 pasa

5) Hanpsiskenue Meska1y ABYMSI TOUKAMM, JIeKAIMUMH HA OAHON CHJIOBOM
JIMHUM OJTHOPOJHOI0 YJICKTPUYECKOro 1moJjst paBHo 2 KB, a paccrossnue 10 cm.
KakoBa Hanpsi>keHHOCTH 3TOro noJis (kB/m)?

A) 30

B) 20

B) 10

I') 40

6) Kak u3MeHATCA KHHeTHYECKAasl M MOTEHIIUAJIbHAS JHEPTrUM MOJI0KUTEIbHO
3apsiKeHHOM YacTUIbI, €CJIM OHA MO/ IeCTBHEM CHJI TOJISl IEPEXOAUT U3
TOYKHU € 00JIbIIAM MOTEHIMAJIOM B TOUYKY ¢ MEHbIIIUM MOTEHIMAJIOM ?

A) ymeHbLIaTCs

B) yBenunuarcs

B) xuneTnueckas — yMEHBIITUTCS, MOTSHIIMATbHAS — YBEITUUIUTCS

I') kuHeTHYEeCKast — YBEIIMYUTCS, MOTECHIIUAIbHAS — YMEHBIITUTCS

7) Exununa usMepeHus 3apsijaa:

A) Bart
b) BosbT
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B)Kynon
INBonbt/m

8) DuekTpocTaTucTHYECKOE MOJIe 00Pa30BAHO:
A)IToaBrXHBIMU 3apsiiaMu

b)HenoapuxHbIMU 3apsiiaMu
B)ITonoxuTtensHbIMU 3apsiiaMu

I OtpuniarenbHbIMH 3apsiiaMu

9) HanpsizkeHHOCTD 3JIeKTpH4Yeckoro noJs usmepsiercs B: 1) H/Kua; 2) B/m; 3) B;
4) Ix/Ka; 5) Jx/m.

A)ylu?2

B)3u4

B) tonbko 1

IN3us

10) Kakas u3 npuBeieHHbIX HUKe GOPMYJT SABJISIETCH BbIPasKeHHEM IS
NMOTEHI[HAJIA HEKOTOPOM TOYKH JIEKTPHUIECKOI0 MO0JISl, CO3JAHHOT0 TOYEYHbIM
3aps/IoM B JUAJIEKTPHUKE € IUIJIEKTPUUYECKOH NPOHUIIAEMOCTBIO £?

A)or-p2=A/q
b) AU = Eqd
B) o = W/q

I') ¢ = q/(4neper)

11) KakumMu HOCHTEJSIMHU 3J1. 3apsijia CO3AAaeTCsl IEKTPUUECKHH TOK B
MeTaJLiax?
A. DaeKTpoHaMH M TIOJIOKUTEILHBIMU HOHAMM.
b. [TonoXuTenbHBIMU U OTPUIIATEILHBIMUA HOHAMH.
B. DnexTponaMu U IbIpKaMH.
I'. ITonoxuTenpHBIMU MOHAMH, OTPUIATEIBHBIMUA HOHAMU U SJIEKTPOHAMU.
12) KakumMy HOCHUTEJSIMHM 3JJI. 3apsiia CO31AaeTCHd IEKTPUYECKHMH TOK B
pacTBOpax WM PaciuiaBax 3JeKTPOJIUTOB?
A. DIEeKTpOHAMHU U TIOJIOKUTEILHBIMU MOHAMM.
b. I10105)kUTENBLHBIMU M OTPUIIATEIIBHBIMU HOHAMM.
B. ITonoXuTeIpHBIMU HOHAMH, OTPUIIATEIBHBIMUA HOHAMU U SJIEKTPOHAMM.
I'. TosbKO BIEKTPOHAMHU.

13) 3apsan 500 1K1 B HeKOTOPOH TOUYKeE JIEKTPHYECKOT0 MOJIsI UMeeT
NOTEeHIHAALHYIO dJHepruio W=510":k. Onpenenure norenuuas noas (B)
3TOM TOUYKeE

A) 10
b) 1
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B) 1000
T) 100

14) Kak u3MeHHUTCH eMKOCTh KOH/IEHCATOPa NPU YMEHbIIIEHUH €ro 3apsijaa B 2
paza?

A) yMeHbIIUTCS B 2 pasa

b) yBenuuutes B 2 pasa

B) He uzmenurcs

I') yBenuuutes B 4 paza

15) HanpsizkeHne Mexkay AByMsl TOUYKAMM, Je;KalllUMHM HA OTHOM CHUJIOBO#
JINHUHU OJAHOPOJHOI0 3JIEKTPUUYECKOr0 MoJIA paBHO 2 KB, a paccrosinue 10 cm.
KakoBa HanpsizkeHHOCTBH 3TOro moJis (kB/m)?

A) 30

B) 20

B) 10

I') 40

16) Kak u3MeHATCA KMHETHYECKAA U MOTEHIUAJIbHAS JHEPTUH MOJ0KUTETbHO
3apAKEHHON YaCTUIIbI, €CJIM OHA MO/ JeiicTBHEeM CHJI MOJIsl IePeXOauT U3
TOYKH € 00JIbIINM NMOTEHIIMAJIOM B TOUKY C MEHbIIUM MOTEHIHAJIOM?

A) ymeHsbIIarcs

B) yBenuuarcs

B) kuHeTHuecKas — yMEHbIIUTCS, IOTEHINMAIbHAS — YBEJTUYUTCS

I') kuHeTHUecKask — yBEIUUUTCS, TOTEHIIMATIbHASI — YMEHBIIUTCS

17) Exnauna udmepeHus 3apsiaa:
A) Bart

b) BoabT

B)Kynon

INBonbt/™M

18) DjekTpocTaTHCTHYECKOE T10J1€ 00PA30BaHO:
A)lToaBrKHBIMU 3apsiIaMU

b)HenoaBuxHbIMU 3apsiiaMu
B)IlonoxuTtensHbIMU 3apsiiaMu

I OTpunarenbHbIMU 3apsiiaMu

19) HanpsizkeHHOCTB 3JIeKTpU4ecKoro moJst uzmepsiercs B: 1) H/Kur; 2) B/m; 3)
B; 4) x/Kua; 5) Tx/m.

A)lu2

B)3u4

B) Tonbko 1
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IN3us

20) Kakasi u3 npuBeIeHHBIX HUKe (DOPMYJI ABJISIETCH BbIPAaKEHUEM /I
NMOTEHIMAJIA HEKOTOPOH TOYKH JIEKTPHUYECKOI0 0JIf, CO3JAHHOI0 TOYECYHbIM
3apsA/A0M B JUIJICKTPHUKE € IUIIEKTPUUYECKONH NPOHUIAEMOCTHIO £?
A)oi-p2=A/q
b) AU = Eqd
B) o =W/q
I') ¢ = q/(4meper)
21.KakuMH HOCHUTEJSIMM JJI. 3aps/ia CO3JaeTcsl JJIeKTPHUYECKHN TOK B
MeTajIax?
A. DieKTpoHamMu U MOJIOKUTEIBHBIMU HOHAMM.
b. I1o0XUTENbHBIMYA U OTPULIATEIIbHBIMU MOHAMM.
B. DiekTpoHamMu U ABIPKaMH.
I'. ITonoXuTENBHBIMU HOHAMHU, OTPULATEILHBIMUA HOHAMU U DJIEKTPOHAMM.
22 KakuMH HOCHTEJNSIMHU 3JI. 3apsiia CO34aeTcsl YIEKTPUYECKHIl TOK B
PacTBOpPaxX WM PACIIaBaX YJIEKTPOJIUTOB?
A. DJIEKTpOHAMU U MOJOKUTEIbHBIMU HOHAMU.
b. [TonoXUTENBHBIMU U OTPULIATEBHBIMU HOHAMH.
B. Ilon0oXUTENBHBIMU HOHAMH, OTPULATEIbHBIMUA HOHAMH U 3JIEKTPOHAMM.
I'. Tonpko 3nEKTpOHAMMU.

23 3apsaa 500 1K1 B HEKOTOPO# TOYKE JIEKTPUYECKOT0 MOJIA UMeeT
NOTEHHHAILHYIO dHepruo W=5¢10*/x. Onpeaejaure noTeHHAI
noJist (B) B 3T0ii TOUKeE

A) 10
b) 1

B) 1000
I) 100

24) Kak u3MeHHMTCH eMKOCTh KOHICHCATOPA NIPH YMEHbIICHHH €ro 3apsiaa B 2
pa3za?

A) ymeHbLIHTCS B 2 pasza

b) yBenuuutcs B 2 paza

B) He uzmenurcs

I') yBenuuurcs B 4 pasza

25) HanpsizxeHue MeK1y ABYMS TOUYKAMHU, JIEKAIUMMHU HA OHON CUI0BOM
JIMHUM OJTHOPOJHOI0 YJIEKTPHYECKOro nojst paBHo 2 kB, a paccrossnue 10 cm.
KakoBa HanpsizkeHHOCTH 3TOro noJis (kB/m)?

A) 30
B) 20

62



B) 10

I') 40

26) Kak u3MeHATCH KMHETHYeCKAasl U MOTeHUUAIbHASl JHEPIrUH N0JI0KUTEJIbHO
3apsIKeHHOM YaCTHLbI, €CJIM OHA MO JeiicTBHEM CHJI IOJIS epexXoauT U3
TOYKH € 00JIbIIMM MOTEHIIHAJIOM B TOYKY ¢ MEHbIINM NOTEeHIHAJIOM?

A) yMeHbIIaTCs

B) yBenunuarcs

B) kuHeTnueckas — yMEHbIIUTCS, HOTEHIMAIbHAS — YBEIHUUTCSA

') kuHeTH4Yeckast — yBeITUIUTCS, MOTEHIIMATIbHAS — YMEHBIIUTCS

27) EnnHnna udmepeHus 3apsjaa:
A) Barr

b) BosbT

B)Kynon

I"Bonbt/™M

28) DueKkTpOCTATHCTHYECKOE 1OJIe 00Pa30BaHO:
A)IToaBM>XHBIMHU 3apsiaMU

b)HenoapuxHbIMU 3apsiiaMu
B)ITonoxuTteasHbIMU 3apsiiaMu

[N OtpuniareabHBIME 3apsiIaMu

29) HanpsiskeHHOCTD 3JIeKTpru4YecKkoro noJis usmepsiercd B: 1) H/Ku; 2) B/m; 3)
B; 4) Ix/Ku; 5) x/m.

A)lu?2

B)3u4

B) Tonbko 1

IN3us

30) Kakas u3 npuBeeHHbIX HUKe (POPMYJT ABJIAETCH BbIPAKEHUEM JIJIA
MOTEHHAJIA HEKOTOPOU TOYKH JIEKTPUYECKOI0 0JIsl, CO3[IAHHOI0 TOYEeYHbIM
3aps/oM B JUIJIEKTPHUKE € IUIJIEKTPUUYECKOH MPOHUIIAEMOCTHIO €7

A) Q1-Q2= A/q
b) AU = Eqd
B) ¢ =W/q

I') ¢ = q/(4neper)

Kooy
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21

22 123124 (25(126(27 2829 30

% BEpHBIX pelleHH (0OTBETOB) [IIkana olleHWBaHUA
85-100 OTJIMYHO
70 - 84 XOpOIIO
50- 69 YIOBJIETBOPUTEIBLHO
0-49 HEYJIOBJIETBOPUTEIBHO

Tunosble TeMbl pedeparos
CBs13b (pU3UKH ¢ IPYTUMU HAyKaMU
Bce o uenoBeueckom Ouormnone
XapakTepucTUKa OCHOBHBIX HICTOYHUKOB CBETA
Cymnoctb BHemHero Gporoadexra
Oco0eHHOCTH UHTEPPEPEHIINH CBETA
MaruuThl: crienuguka X B3aUMOJICUCTBUS C IPYTUMH IIPeAMETaMU
YCTponCTBO MUKPOCKOTIA
HbI0TOH U ero OTKphITUS B (PUBHUKE
9. CKOpOCTb CBETa: METOBI ONPEACIEHUS.
10.Pe3epdop/ u €ero onbITHI.
11.Teopus ynpyroctu.
12.MeTo1bl TOTYUYEHHUS TOJTYITPOBOAHUKOBBIX MIACTHH.
13./leiicTBUE MOASIPUZALIMOHHBIX TPUOOPOB.
14.TloTeps TENIOBOM M 3IEKTPUUYECKON SHEPTUU BO BPEMSI aBTONEPEBO3OK.
15.PacnpocTpaneHne paguOaKTUBHBIX BOJIH.
16.bajnmucTnyeckas MEXKOHTUHEHTAIbHAS PaKeTa.
17.1IpuHIMI JEUCTBUSI pAAMOAKTUBHBIX JBUTATEIICH.
18.1IposiBieHNE 3aKOHOB CUJIbI TPEHUS B IOBCETHEBHOM KU3HU YEJIOBEKA.
19.MaxkcBemnt 1 ero 3JIEKTpOMarHuTHas TEOPUSL.
20.Cy1mHOCTh ¥ 3HaYEHUE TEPMOOOPaAOOTKHY.
21.XapakTepucTHKa TOPCUOHHBIX MOJEN U TEXHOJIOTHUA.
22.Cnoco0bl yMATYEHHS BOJIBI.
23.21eKTpOMAarHUTHBIE BOJIHBI U JIEKTPOMArHUTHOE U3JIyYEHUE.
24 1TpuHuumn JeicTBUSL aKKYMYJISITOPOB.
25.111apoBast MOJIHHSI — YHUKAJIBHOE IIPUPOJHOE SIBJICHHE.
26.OKCIIEpUMEHTAIBHOE HCCIIEIOBAHUE MIEKTPOMArHUTHON MHIYKIIAH.
277. OyHKUMOHUPOBAHUE JIEKTPOCTAHIIUH.
28.1TpeobOpazoBanuii SHEPTUi.
29.Vcrionp30BaHuE ANEKTPOIHEPTHUH.
30.nepHast sHEpreTUKa.
31./leiicTBHE ONTHYECKUX MPUOOPOB.
32.0T1 BOASHBIX KOJIEC JI0 TYpOUH.

i I O
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33.3nauenue 3xcriepuMeToB Hukonel Tecnsbl.

34.ConHIle KaK UCTOYHUK SHEPTUU.

35.YapTpa3ByK U BO3MOXKHOCTH €TI0 PUMEHCHUS.
36.1lpencraBieHne KapTUHBI MUPA C TOYKU 3pEHUS (PU3UKH.
37.51BneHue paayru ¢ TOYKM 3peHust PU3UKU.

38.OHeprust BOJHBIX HCTOYHHUKOB.

39.Bubl HCTOYHUKOB UCKYCCTBEHHOTO OCBEILICHUS.
40.M3ydenne pU3MKH C MOMOIIbIO KOMITBIOTEPHBIX TEXHOJIOTH.

HIxajna oneHUBaHHUA

IIIxana oneHUBaHUS

Kputepuu olieHuBaHMS

«OTIIHO OO6yuaromuiicst TayOOKO W COAEPKATEIBHO PACKPBIBAET TEMY
CaMOCTOSITENIbHOM paboThl, HE JOMYCTUB OMIMOOK. OTBET HOCHUT
Pa3BEPHYTHIN M MCUEPIIBIBAIOIINN XapaAKTED.

«Xopouio» OOyuaromuiics B 1I€JIOM pacKpbIlBaeT TEMY CaMOCTOSITEIbHOM

pa6OTI)I, OJHAKO OTBET XOTA Obl Ha OJWH W3 HUX HEC HOCUT
Pa3BCPHYTOI'O M MCUCPIILIBAIOIICTO XapaAKTCPA.

<<y)IOBJ'IeTBOpI/ITeJ'II)HO>)

OOyuarommiicss B II€JIOM pacKpbIBaeT TEMY CaMOCTOSTEIbHON
paboThI U AOMYCKAET PSAJl HETOYHOCTEH, (PparMeHTapHO PACKPHIBAET
COJIEp)KaHUE TEOPETUYECKUX BOMPOCOB WM WX pPacKpbIBaeT
COJIEpKaTENbHO, HO AOMYyCKas 3HAUUTEIbHbIE HETOYHOCTH.

«HeynoBneTBOpUTEILHO

OOyuarommiicsi He BJIaJ€ET BBHIOPAaHHOW TEMOW CaMOCTOSTEIbHON
paboThI

MexaHuka

XAk WD =

8.2.4. UnpuBuayajbHbIe 321aHNS:

[TonsiTHE COCTOSTHUS B KJIACCHYECKOM MEXAHHUKE. Y PaBHCHUS JIBUKCHHUS.
JlnHaMuKa MaTepruagIbHON TOUKHU.

3aKOHBI COXpAHEHUS

KunemaTtrka n TuHaMuKa TBEPAOTO TEla

Tarorenue. DI€MEHTBI TEOPUH TOJISL.

MexaHuKa >KUJIKOCTEH.

OCHOBBI PEJISITUBUCTCKON MEXAHUKHU

MexaHudeckue KojieOaHus.

Yrupyrue BOJIHBI.

MOJIGKYJI}IpHaH bu3MKa U TepMOTUHAMUKA

1.  MonekynsipHO-KHMHETHYECKast Teopus ra3oB. Ctatuctuyeckas pusnka.
2. DNeMEeHThl HEPaBHOBECHON TEPMOJUHAMHUKHU.

3. [lepBoe HauanO TEPMOJIUHAMUKH.

4.  Bropoe u TpeTbe Ha4YaJI0 TEPMOJANHAMUKH.

5. PeanbHbIe ra3sl ¥ )KUIKOCTH.

6. TBepapie Tena.

DJIEKTPUYECTBO U MATHETU3M

1. DJIEKTPOCTAaTHKA B BAKYyME U BEILIECTBE

2. ITocTOsIHHBIN TOK

3. MaraurocraTuka B BaKyyMe U BEIIECTBE
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4, DJIeKTpOMarHuTHAs MHYKITUS

3. YpaBHeHnss MakcBemna Juisi 3JEKTPOMArHUTHOTO TIOJ M IIPUHIIUIT
OTHOCHUTEJIBHOCTH B JIEKTPOJAVNHAMUKE

6. BonHOBBIE ypaBHEHMS

7. N neanpHbIl TADMOHUYECKAN OCHAILIATOP. ['apMOHMYECKHI OCHMILIATOP
c motepsiMu. BoiHyxkaeHHbIe Kojebanus. Cinoxxenue konebanuil. buenus.

8. [{enn mepeMeHHOro TOKa.

9. YpaBHEHHE M XapaKTEPUCTHKHA BOJH. ODJIEKTPOMArHUTHBIE BOJIHBI B

Bakyyme. Matepdepenius BomH. CTOSUNE BOITHBIL.
OnTuka. KBanToBas nmpupoaa u3nydeHusl.
AToMHas U siaepHas puznKa

1. 3akoHbI TeoMeTpruecKoil onTuku. opmyia TOHKOM JIMH3BI.
2. HWurepdepenmus cBera OT IBYX UCTOUYHUKOB. HTEepdepeHIns BTOHKUX
IJICHKAaX.

3.  JIudpakmus ceera. Judpaxmus Ppenens. Judpaxmus Dpaynrodepa.
JudpakunoHHas peleTka Kak CleKTpaIbHbIA TPUOOD.

4. [Tornomenue ceera. 3akoH byrepa. /lucnepcus ceera.

[Tongpuzanus ceeta. 3akoH Mamtoca. J[BOMHOE JIydenpesioMIICHUE.
Temnosoe uznydyenue. dpdext Komnrona. otorddexr.

Atom bopa. [Toctynarel 6opa.CrekTpsl.

CooTHomeHue HeonpeaeneHHocTel. Y paBaenus penunrepa.

ATtoMm BOJOpOJA B KBaHTOBOU MEXaHHUKE. KBaHTOBBIE
yucia.PEHTTeHOBCKUE CIIEKTPBI.

10. KsanrtoBbie ctatuctuku boze- DiiHmTeliHa u ®epmu-/lupaka. 30HHAs
TEOPHUsI TBEPBIX TEN.

11. Dueprus cBsA3u aToMHOro siapa. SAaepHsie peakiuu. PaguoakThBHOE
U3ITy4YEHHE.

12.  CoBpemeHHas (pusnyeckas KapThHa MUpA.

A

IIxana oueHUBaHUA

[ITxana oreHUBaHusg Kputepun orieHnBanus

OOyuaromuiicss TIIyOOKO M COAEPIKATENIBHO PACKPBIBACT TEMY
«OTIMaHO» J0KJIaa, HE JOMyCTUB OmHOOK. OTBET HOCHUT pa3BEpHYTHIH WU
HMCUEPIBIBAIOIINHI XapakTep.

OOyJarmuiicss B 11€JIOM PacKpbIBaeT TeMy IOKJIaaa, OIHAKO
«Xopomio» OTBET XOTS OBl Ha OJMH W3 HHUX HE HOCHUT pPa3BEPHYTOrO H
MCUYEPIIBIBAIOIIETO XapaKTepa.

OOyuatomuiics B 11eJIOM pacKpbIBaeT TEMY JTOKJIaJia U AOIyCKaeT
psl  HETOYHOCTEH, (parMeHTapHO pacKpbIBaeT CoJEp’KaHHe

«Y 1OBJIIETBOPUTETHLHOY»
TEOPETHUUECKUX BOMPOCOB HIIM UX PACKPBIBACT COAEPKATEIHHO, HO
JIOMyCKasl 3HAYUTEIbHbIE HETOYHOCTH.
«HeyaoBiIeTBOPUTETBLHOY» OO0yJarmuiics He BJIaJIeeT BRIOPAHHON TEMOM

8.2.5 Templ 1i1sl CaMOCTOSATEJIbHOM PadOTHI CTYJIEHTOB

TeMbl 111 CAMOCTOATEJILHOM PA00OTHI:
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JubpakinoHHas penieTka Kak CleKTpaIbHBINA TPUOOD.
3akoH byrepa. Jlucnepcus cpera.

3akon Mamtoca. J[BoitHOE JydenpeoMIICHHE.

O¢pdext Komnrona.

.YpaBuenus llpenunrepa

NP D=

Ixana oueHUBaHUA

[lIxana oueHUBaHUsA Kpurepuu onieHuBanus

OOyuatomiuiics TIyO0KO U COJlepKaTeIbHO PaCKPBIBAET TEMY
«OTan4HO» CaMOCTOSITENIbHOM paboThl, HE TOMYCTUB OMNOOK. OTBET HOCUT
Pa3BEPHYTHIM U MCUEPIIBIBAIOIINI XapaKTep.

OOyuaromuiics B IIEJIOM PaCKPBIBAET TEMY CaMOCTOSITETHHOM
«Xopomio» paboThI, OTHAKO OTBET XOTS OBl HA OJMH U3 HUX HE HOCHT
Pa3BEpHYTOT'0 M MCUEPIIBIBAIOLIETO XapaKTepa.

OOyyJaromuiics B 11E€JIOM PACKPBIBAET TEMY CAMOCTOSTEIHHON
paboTHI U AOIYCKAET PsiJl HETOUHOCTEH, parMeHTapHO
«Y TOBJIIETBOPUTETHLHOY» pacKpbIBaeT COJEpKaHUE TEOPETUYECKUX BOIIPOCOB HIIH UX
pacKphIBaeT COACPIKATEIBHO, HO AOMYCKast 3HAYUTEIIbHBIC
HETOYHOCTH.

OOyJaromuiics He BiIaieeT BHIOPAHHOW TEMON CaMOCTOSTEIbHON

«HeynoBieTBOpUTEILHO
y p paboThI

8.2.6
NuauBuayajbHble 3aJaHUS 1JIA BBINOJHEHUS PacYeTHO-IPapuyecKou
padoThl, KYpcoBOil padoThI (IIPOEKTA).

1. JIBa TOUEUHBIX 3apsaa, HAXOASACh B MAaciie Ha PacCTOSIHUU rl apyr oT Apyra,
B3aMMO/ICHCTBYIOT C HEKOTOpOU cuiioi. Ha kakoM paccTossHuM 12, HY>KHO IOMECTUTh
AT 3apsJibl, YTOOBI MOIYYUTH Ty K€ CHIIy B3aumopaeictBusi? CrnporpaMMupoBaTh
rpaduK 3aBUCUMOCTH CUJIbl F B3auMOAEMCTBUSI MEXOAY TOUYCUHBIMH 3apsigaMu OT

pPacCTOSIHUS T.

2. JIBa TOUEUHBIX 3apsAa, HAXOIACh B MAacje HAa PacCTOSIHUM rl apyr oT apyra,
B3aUMOJEHCTBYIOT C HEKOTOpOM criior. Ha kakom paccTosiHun 12, Hy’)KHO IIOMECTUTh
3TH 3apsifibl, 4TOOBI TOJYUYUTh Ty K€ Cuily B3aumozeiictBus? CrnporpaMMUpoBaTh
rpaduk 3aBucUMOCTH cuiibl F B3auMoAeMCTBUSL MEXAY TOUECYHBIMH 3apsiiaMH OT

pPacCTOSHUA T.

3. CnporpaMmmupoBaTh rpaduku 3aBUCUMOCTH SHEpPruu Wan
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AIEKTPOCTATUYECKOTO B3aMMOJICUCTBUSL JIBYX TOUYEYHBIX 3apSJ0B OT PACCTOSHHUS
MEXITy HUMH 2<r<10cm . 3apsiabl BBOJIATCS ¢ KJIaBUATyphl. [ paduku mocTpouTh JIjst

OJHOMMCHHBIX 3aps/J10B U paSHOMMCHHBIX 3apsAa0B.

4. JIBa mapuka OJMHAKOBBIX pajguyca M Macchl (BOAUTCS C KIIABUATYPbI)
MOJIBEIICHbl Ha HUTIX OAMHAKOBOM anuHbl | = 20 cM Tak, 4TO MX MOBEPXHOCTU
conpukacatorcs. [Tocne coobmenus mapukam 3apsaa q0 (BBoaurcs ¢ kiiaBuaTypsl B
MKKJT) OTTOJIKHYJIUCH APYT OT APYra U pa3oluInch Ha yroi 2a. CnporpaMMUpOBaTh

OTKJIOHCHHEC 3apsAa0B.

5. Haiity mmoTHOCTH p MaTepuana IIapuKOB 3aJa4M, €CIU W3BECTHO, YTO IIPHU
HNOTPY’KEHHUH ATUX IIAPUKOB B KEPOCUH YI'OJl PACX0KICHUS HUTEH CTaJl PaBHBIM 20K

= 54°. CoporpaMMupoBaTh OTKIIOHEHUE 3apsI0B.

6. JIBa 3apsKEHHBIX IIAPUKA OJAWMHAKOBBIX PaJdyCca M MAacChl IMOJBENIEHBI HA
HUTSX OJUHAKOBOW JUIMHBI U OITYLLIEHBI B )KUJAKUN TUIIEKTPUK, IULIOTHOCTH KOTOPOTO
paBHa p W JAMDJICKTPUYECKas MPOHHUIIAEeMOCTh paBHa €. KakoBa J0/bKHA OBITh
mI10THOCTH p0 MaTepurasa MmapuKoB, YTOOBI YIIIBI PACXOXKICHUS HUTEH B BO3IyXE U B

JUDBJICKTPHUKE ObLTH OI[I/IHaKOBI)IMI/I? CHpOFpaMMI/IPOBaTL OTKJIOHCHHUC 3apsAJ10B.

7. JaeTrcs  BepTuUKanbHas  3apsbKeHHass ~ OGCKOHEYHass  IUIOCKOCTh €
MMOBEPXHOCTHOM TIOTHOCTHIO 3apsaa ¢ = 40 MxKi/M2 1 0THOMMEHHO 3apsKEHHBIH
mapuk ¢ Mmaccoid m = 1 r u 3apsgom q = 1 1K1 Kakoii yrou o ¢ miockocTbio oopa3yer

HUTbH, HA KOTOPOM BUCUT Mapuk? CporpaMMUpOBaTh OTKIIOHEHUE 3apsiIa.

8. CMopaennpoBaTh Ha OJTHOM Tpadike KPUBBIE 3aBUCUMOCTH HaIPsHKEHHOCTH B
AIEKTPUUECKOTO MOJIS OT pACCTOSHUA T B MHTEepBaJie 1 <r <5 cm yepe3 Kaxabii 1 cMm,
eciau moJsie o0pa3oBaHO: a) ToueyHbIM 3apsjgoM q = 33,3 uKi; 6) OeckoHEYHO
JUTMHHOM 3aps>KEHHON HUTBIO ¢ TMHEHHOM TIIOTHOCTHIO 3apsaa T = 1,67 MxKi/Mm, B)
OECKOHEYHO MPOTSHKEHHON MIIOCKOCTBIO ¢ MOBEPXHOCTHOM MJIOTHOCTHIO 3apsifa ¢ =

25 MxKi/m2.

9. Mennsiii map paauycom R = 0,5 cm nmometieH B macio. [InoTHocTs Macna p =
0,8103 kr/m3. HaiiTu 3apsia q mapa, eciiv B OJHOPOIHOM 3JIEKTPUUYECKOM IOJIE 1ap
OKa3aJiCsi B3BELIEHHBIM B MacJje. DJIEKTPUYECKOE MOJI€ HAMPABICHO BEPTHKAIBHO

BBepX M ero HanpsbkeHHocTh E = 3,6 MB/M. CMmonenupoBath JBUXKEHHUE IIapa Ha
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IJ1aBaHUC, BCIUIBIBAHUC W ITOT'PY’KCHUC, B 3dBUCUMOCTHU OT paanyCOM R, IINTIOTHOCTHU

Macjia p 1 HAIIPSAKCHHOCTH E.

10.  Mennbii map paguycom R = 0,5 cm nomemen B macno. [ImoTHOoCTE Macina p =
0,8103 kr/m3. HaiiTu 3apsia q mapa, €Ciiv B OTHOPOTHOM SJICKTPUIECKOM IOJIE MIap
OKa3aJICs B3BEUICHHBIM B Macje. DJIEKTPUYECKOE I0JI€ HAIPABICHO BEPTHKAIBHO
BBEpX U ero HampsbkeHHocTh E = 3,6 MB/M. CMmoaenupoBath JBUKEHUE IIapa Ha
IUTABaHUE, BCIUIBIBAHHUE U NIOTPY’KEHHE, B 3aBUCUMOCTH OT paJuycoM R, 1uioTHOCTH

Maciia p U HanpshKeHHOCTH E.

I11. B noCKOM TOpHU30HTAJIBHO PACIOJIOKEHHOM KOHJEHCATOPE 3apsKEHHas
KareJbKa PTyTH HaXOIWUTCS B PABHOBECUM IPU HANPSKEHHOCTH JIEKTPUYECKOTO
nons E = 60 xB/m. 3apsag xamm q = 2,4-10-9 Kn. Haittu paauyc R kamm.
CMmonenupoBaTh JIBUJKEHHE KalleJdbKH BHYTPU KOHJIEHCATOPA, B 3aBUCUMOCTH OT

paguycoM R u wHanpspkeHHoctd E (BBOASTCS ¢ KiIaBUATYPHI).

12. IHapux maccoid m = 40 Mr, UMEIONIMNA NONOXKUTENbHBIA 3apsaa q = 1 HK,
JIBUKETCS CO CKOopocThio V = 10 cm/c. Ha kakoe paccTosiHre T MOKET MPUOIU3UTHCS
HIapuK K MOJ0XUTeNIbHOMY ToueuHoMmy 3apsany q0 = 1,33 uKn? CmopenupoBath

JIBIDKEHUE.

13. Jlo xakoro paccTOSHHsSI I MOTYT COJU3HUTBCS JIBa JJIEKTPOHA, €CIH OHU
JBUKYTCS HABCTPEUY APYr APYry € OTHOCHUTENBHOM cKopocThio vO = 10° m/c?

CmonennpoBaTh IBUKECHUE.

14. Jlo Kakoro pacCTOSHHSI I MOTYT COJU3HUTHCS JIBa DJEKTPOHA, €CIH OHU
IBIKYTCS HABCTpedy APYr APYry C OTHOCHUTENLHOW CKopocThio vO = 10° m/c?

CmonennpoBaTh IBUKECHUE.

15. TIpotoH (s1po aToMa BOAOPOAA) ABMXKETCS CO CKOpOCThio v = 7,7-10° m/c. Ha
KaKo€ HauMEHbIIEE PACCTOSIHUE ¥ MOXKET NPHUOJIU3UTHCS MPOTOH K SAJpYy aToma
anroMuHuA? 3apsaj sapa aToMa alloMUHUA q = Ze, re Z — NOPSIKOBBIA HOMEp
aToma B Tabiuiie MeHjeneeBa u € — 3apsijl MPOTOHA, PABHBIN MO MOIYJIIO 3apsiLy
3JIeKTpoHA. Maccy mpoTOHA CUATATh PaBHOM Macce aroMa Boaopoaa. [Ipoton u saapo
aToMa QJIOMUHUSI CUYUTATh TOYEYHBIMU 3apsjaMH. BIiusHUEM 53JIEKTPOHHOMU

000JIOUYKH aTOMa aJIOMHHUS Hp€H€6p€‘IB. CMOI[GJ'II/IpOBaTL JABHKXCHHUC.
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16. Ilpm OomOapAupOBKE HEMOABMIKHOTO SApa HATPHUSA o-4aCTHUIICH cuja
OTTAJIKMBAHUS MEX]Ty HUMHU JtocTuria 3HadueHus F = 140 H. Ha kakoe HauMeHbIee
paccTosiHMe T NpuUONM3WIach g-dyacTula K sApy aroma Harpua?  Kakyro
CKOPOCTb v uMena a-yactunia? BiusHueM s1eKTpOHHONW OOOJIOYKHA aToMa HaTpHs

npeHedpeyub. CMOJIENMPOBATh IBUKEHUE.

17. Iap paguycom R = | cm, umeromuii 3apsia q = 40 aKn, nomenien B Macio.
[Toctpouts rpaduk 3aBucumoctu U = f (L) mist Touek mossi, pacroiioKEHHBIX OT

NOBEPXHOCTH I11Iapa Ha paccTossHusX L, paBubix 1,2, 3,41 5 cm.

18. IInocknii KOHAEHCATOP MOXKHO NPUMEHUTH B KA4ECTBE YYBCTBUTEIBHBIX
MHUKpPOBECOB. B IUIOCKOM TOpPU30HTAJIBHO PAaCIOIOKEHHOM KOHJEHCATOPE,
paccTosiHUE MEXIy IutacTUHaMHu Kotoporo d = 3,84 MM, HaxOAWTCS 3apsHKEHHAs
gactuna ¢ 3apsgom q = 1,44-10-9 Ki. g Toro yroObl yacTHIla HAaXOJIWUJIaCh B
PaBHOBECUH, MEXTY TJIACTUHAMU KOHJIEHCATOPa HY>KHO ObLIO MPUIIOKUTH PA3HOCTh

noreniumanoB U = 40 B. Halitu maccy m yactuiipl. CMOIEIMPOBATh IBUKEHHE.

19. B mJIOCKOM TOPHU30HTAIBHO PACIHOJOKEHHOM KOHJEHCATOpPE, PACCTOSIHHUE
MEX]Ty IUTacTUHAMU KoToporo d = 1 cM, HaXoUTCs 3apsyKeHHas! Karejabka Maccol m
= 5-10—-11 r. B oOTcyrcTBHE D3IEKTPUYECKOTO TMOJSA KalelbKa BCIEACTBHE
COIIPOTHUBIIEHUSI BO3JyXa MAJaeT C HEKOTOPOW IMOCTOSIHHOW CKOPOCThIO. Ecimm k
IJIaCTUHAM KOHJEHCAaTopa MpuilokeHa pa3HocTh noteHuuanoB U = 600 B, to
Karejibka najgaer BABoe MejyieHHee. Halitu 3apan q kanenbku. CMoJenupoBaTh

JIBUOKCHUE.

Mexay nByMs BEPTUKAIBHBIMH TIJIACTUHAMHM Ha OJJMHAKOBOM PACCTOSIHUM OT HUX
najaeT NbUIMHKA. BclencTBue CcoONpoTHUBICHUS BO3/yXa MNbUIMHKA MagacT C
MOCTOSIHHOM cKopocThio vI = 2 cm/c. Uepe3 kakoe Bpemsi t mocie mojadyul Ha
IJIACTUHBI pa3HocTu moTeHnuanmoB U = 3 kB nbpulMHKA JOCTUTHET OJHON U3
mactuH? Kakoe paccrosinue | mo BepTUKaiv MBUTHHKA MPOJIETUT JI0 MOTAaHus Ha
miactuny? Paccrosinue mexay miactuHamu d = 2 cMm, Macca mbUtMHKE m = 2-10-9 1,

ee 3apsan q = 6,5-10—17 Kin. CmonenupoBath ABUKEHUE.

20. MG)KI[y ABYMs BEPTUKAJIBHBIMU IINIACTHUHAMM Ha OJMHAKOBOM PaCCTOSAHHUHU OT

HUX IIagacT IIbIJIMHKA. ‘—Iepes KaKOC BpCM:I t mocJie mogavYy Ha IUIACTUHBI pPa3sHOCTHU

70



noteHnuranoB U = 3 kB nbeUIMHKA TOCTUTHET 0HOM 13 miacTuH? Kakoe paccrosaue |
110 BEPTUKAJIM MBUIMHKA MPOJIETUT A0 MONaJaHus Ha IacTuHy? PaccrosHue Mexmy
mactuHamu d = 2 cm, Macca nbutHKY m = 2-10-9 1, ee 3apsn q = 6,5-10—17 Ko

CmopaenupoBath ABUKECHUE.

21. B mJIOCKOM TOpPHU30HTAIBHO PACHOJOKEHHOM KOHJIEHCATOpPE, PACCTOSIHUE
MEXIy IJIaCTUHAMU KOTOPOro d = 1 cM, HaXOAMUTCS 3apspKEHHAs! Karneiabka Macia. B
OTCYTCTBUE 3JIEKTPHUUECKOTO MOJIA Kareylbka NagaeT ¢ MOCTOSIHHON CKOPOCTBIO Vi =
0,11 mm/c. Ecnu Ha miacTUHBI MOJATh pa3sHOCTh moTeHuuanoB U= 150 B, To
Kamesbka magaeT co CKopocThio v, = 0,43 mwm/c. Halitu pamuyc r Kamenbku u ee
3apsn g. JluHamMudeckas BA3KOCTH Bo3ayxa 7= 1,82:107 Ila‘c; mIOTHOCTH Macia
OOJbIIE IUIOTHOCTH Ta3a, B KOTOPOM IamaeT Kamenbka Ha Ap = 0,9-10° xr/m’.

CmopenupoBath ABUKECHUE.

22.  Mexay [1ByMs BEpPTUKQJIbHBIMU  IUIACTUHAMM, HaxOJALIMMHCS  Ha
paccTostHUM d = | cM JpyT OT Apyra, Ha HUTH BUCHUT 3aps>KEHHbIN Oy3WHOBBIN IIAPUK
maccoit m = 0,1 r. Ilocie mojgayu Ha MJIACTUHBI pa3HOCTH moteHuaioB U= 1 kB
HUTh C IIAPUKOM OTKJIOHMIAach Ha yroida= 10° Halitu 3apsaa g mapuxa.

CMOI{CHI/IpOBaTb OTKJIOHCHHC.

23.  MbuibHBIN Iy3bIph € 3apsazioM q = 222 nKi1 HaX0aUTCsl B paBHOBECHH B MOJIE
IUIOCKOTO0 TOPU30HTAJIBHO PACIOJIOKEHHOTO KOHJeHcaTopa. Haiitu pasHoCTb
noreHuuasioB U MexXay IJIacCTUHAMM KOHJEHCAaTopa, ecnu macca my3sips m = 0,01 ¢

U paccTosinue Mexay miactuHamu d = 5 cm. CMoienupoBaTh JBUKEHUE.

24.  DneKTpOH B OJAHOPOJHOM JJIEKTPUYECKOM IOJI€ MOJIy4aeT YCKOPEHHE a =
10" m/c*>. HaliTu HampsDKEHHOCTH E DIEKTPUYECKOTO IMOJIs, CKOPOCTh V, KOTOPYIO
MOJIYYUT OJJEKTPOH 3a BpeMst= 1 MKC CBOero JBWXKEHUsA, paboTy A cui
3JIEKTPUYECKOTO MOJIS 32 3TO BPEMS M PA3HOCTh MOTEHIUAIOB U, TPONAEHHYIO NPU
3TOM J3JleKTpoHOM. HauanpHas ckopocTh 3nekTpoHa vo= 0. CMoaenupoBaTh

JABUIXKCHHUC.

25. DIIEKTPOH JETUT OT OAHOM IUIACTHHBI IIJIOCKOIO KOHJEHCATOpa A0 APYTOM.
Pasnocte motennumanoB mexay mactuHamu U = 3 kB; paccTrosiHue MexIy

miactuHaMu d = 5 mM. Haiitu cuny F, neiicTBytolyto Ha 3J€KTPOH, YCKOPEHHUE a
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AJIEKTPOHA, CKOPOCTh V, C KOTOPOM 3JIEKTPOH MPUXOAUT KO BTOPOM IUIACTHHE, U

IMOBCPXHOCTHYIO INIOTHOCTSD 3apsa ¢ Ha INIACTUHAX. CMOI[CJII/IPOBaTB JABUIXKCHHUC.

26. DIEKTpOH C HEKOTOPOW HayalbHOM CKOPOCTBIO Vo BIETAET B IUIOCKUU
TOPU30HTAIBHO PACIIONOKEHHBIM KOHIEHCATOp NMapajlieIbHO TUIACTUHAM Ha PABHOM
PAcCTOSIHMM OT HUX. Pa3HOCTh MOTEHIIMAIOB MEX1y IUTACTUHAMU KOHAeHcaTopa U =
300 B; paccrosinue Mexy IuiacTUHaMu d = 2 cM; JyinHa KoHaeHcatopa /= 10 cm.
KakoBa momkHa OBITH MpejelibHAs HadajdbHasi CKOPOCTH Vo DJIEKTPOHA, YTOOBI
AJNIEKTPOH HE BBUIETEN M3 KOHAEHcaTtopa? PemuTs 3Ty ke 3a1ady Ais o-4acTHIIbL.

CMonenupoBaTh JBUKEHUE.

27. DIEeKTpOH C HEKOTOPOW CKOPOCTHIO BJIETAET B IUIOCKUI TOPU3OHTAIBHO
PacmoJIOKEHHBIN KOHJAEHCATOP MapAJIIEIbHO MIACTUHAM HA PABHOM PACCTOSIHUU OT
Hux. HampsokenHnocts monist B kouzaeHcatope E = 100 B/m; paccrosiHre MexmTy
wiactuHamu d = 4 cm. Yepe3 kakoe BpeMs t MOCIe TOro, Kak 3JIEKTPOH BIETEN B
KOHJICHCATOp, OH NOMNAJET Ha OJHY W3 Iu1acTUH? Ha KakoM paccTOsHUM S OT Hayana
KOHJEHCATOpA 3JIEKTPOH MNOMNAJeT HA IUIACTUHY, €CJIM OH YCKOPEH pPa3HOCTHIO

notennuanoB U = 60 B? CmonennpoBaTh IBUKEHHUE.

28.  DIIEKTPOH BJETAET B IJIOCKUM TOPU30HTAIBHO PACIIOJIOKEHHBIA KOHIEHCATOP
MapajuleNibHO IUIACTUHAM CO CKOPOCTBIO Vo= 9:10° M/c. Pa3sHOCTh MOTEHIMAIOB
mexny miactuHamu U = 100 B; paccrosiaue mexay miaactuHamu d = 1 cm. Haittu
MOJIHOE @, HOPMAJIBHOE dy U TAHINE€HUHUAJIBHOE d: YCKOPEHHUsI JJIEKTPOHA 4Yepe3
BpeMs t = 10 ¢ mocne Hayana €ro JABWXKEHUA B KoHjeHcaTope. CMoaenupoBaTh

NIIBOKCHUE.

29. 1IpoTOH W G-4acTULA, JBUTAsICh C OJWHAKOBBIMU CKOPOCTSIMH, BIIETAIOT B
IJIOCKMA KOHJEHCATOP MapaJUiesIbHO IUIACTMHAM. BO CKOJIBKO pa3 OTKJIOHEHHUE
MPOTOHA TIOJIeM KOHJeHcatopa OyAeT OoJibllle OTKJIOHEHUS  (-YaCTHI[hI?

CmopenupoBath ABUKECHUE.

30. IIpoToH u o-yacTula, ABUTAsICh C OJAMHAKOBBIMM CKOPOCTSIMM, BJIETAIOT B
IUIOCKAM KOHAEHCATOP MapAJUICNBbHO IUIAaCTUHAM. BO CKOJBKO pa3 OTKIOHEHUE
IPOTOHA TIOJIEeM KOHJAEHcaTtopa OyaeT OoJIbIlle OTKIOHCHUS  (-YaCTHIIGI?

CMO,ZICJII/IpOBaTB JABUIXKCHHUC.
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31. IIpoToH U a-yacTula, yCKOPEHHbBIE OJHOM U TOW K€ Pa3HOCThIO MOTEHIIUAJIOB,
BJICTAIOT B IUIOCKUM KOHAEHCATOP MapaJyIedbHO IUlacTUHaAM. Bo ckonbko pa3
OTKJIOHEHHE MPOTOHA MOJIEM KOHJeHcaTopa OyAeT OOJIbIIE OTKIOHEHUS (:-4aCTULbI?

CmopaenupoBath ABUKECHUE.

32.  DIEKTpOH BJETAaeT B MNIOCKUI TOPU30HTAILHO PACIIONOKEHHBIN KOHIEHCATOP
HapajiebHO €ro IJIACTHHAM CO CKOPOCTBIO Vo = 107 M/c. HampshkeHHOCTh TI0JIs B
kougeHcaTope £ = 10 xB/M; mnuna xonmencaropa /= 5 cm. Halitu Monyne u
HalpaBJIeHHE CKOPOCTH V DJJEKTPOHA IMpHU BBUIETE €ro M3 KOHJEHCATOpa.

CMonenupoBaTh JBUKEHUE.

33. JIBa mapuka oguHaKoOBBIX paguyca R =1cm u Maccel m = 40 MT 1MoBEIICHBI HA
HUTSX OJIMHAKOBOM JUIMHBI TaK, 4YTO KX IOBEPXHOCTH compukacarorcs. Korma
IAPUKU 3aPSAIAIIA, HUTHA Pa30LUIMCh HA HEKOTOPBIM YTOJ U CUJIA HATSKCHUS HUTEU
crana paHod T = 490 mxH. HaliTu moTeHIMan ¢ 3apsHKEHHBIX IIAPUKOB, €CIIU
M3BECTHO, YTO PACCTOSIHUE OT LIEHTPA KXKI0T0 Mapuka 10 Touku nojseca l = 10 cm.

CmopaenupoBath ABUKECHUE.

34. pgaHa 3aBHCHUMOCTH OJIE3HOM MOIIIHOCTH P oT Toka I B 1iemnu.

I, 2|01 2 3 4 |5 & 7 =1 9 |10
P, BrlO|l.8[3.2[4.2|4.8]|5.[4.8 4.2 (3.2 1.8 (0.

MOCTPOUTh TPaUK 3aBUCHUMOCTH OT BHEIIHETO CONMPOTHUBJICHUS R IEnu: K.ILJI. 1)
AJIEMEHTA, MOJIHOW MOIIHOCTU Py 1 1moJe3Ho MomHocTr P. KpuBble MOCTpOUTh B
porpamMMe Jyisl 3HAa4€HUM BHEIIHETO CONPOTUBIICHUs R, paBubIxX: 0, 7, 2r, 37, 4r u Sr,

A ¥ — BHYTPCHHCC COIIPOTUBJICHUC 3JICMCHTA.

35. DOnement ¢ 3. a. c. E =2 B H BHyTpeHHUM comnpotuBieHueM r = 0,5 Om
3aMKHYT Ha BHeITHee compoTuBieHue R. B mporpamme moctpouth rpaduk
3aBUCUMOCTH OT compoTuBieHus R: Toka I B nenu, nagenus noteHuuana U Bo
BHEIIHEN LIETH, 10JIe3HOM MOIHOCTH P 1 nonmunoi momHoct PO. ConpoTtusienue R

B34Th B Mpejnieniax 0 < R <4 Owm, gepes kaxasie 0,5 Om.

36. DneKTpHYecKuil YalHUK, cojepkaiuii oobeM V= 600 cm’ Boasl mpu fp = 9
°C, 3a0bu BbIKJIIOUYHUTH. CONpOTHUBIEHHE HarpeBaTens 4aHuka R= 16 Owm.

OnpenaeanTs TPOrpaMMHBIM CITOCOOOM BpeMs 7 ITOCJI€ BKIIOUCHHS BOJIA B YaWHUKE

73



BoIKUTIUT? Hanpsiokenue B cetn U = 120 B, k... HarpeBaTens n = 60%.

37. IlporpaMMHBIM CIIOCOOOM HaWTH HAINPSHKEHHOCTh /4 MArHUTHOI'O MOJISL HA OCH
KPYTOBOTO KOHTYpPa Ha pacCTOSIHUU @ = 3 CM OT €ro INIOCKOCTH. Pagnyc koHTypa R =

4 cm, TOK B KOHTYype [ =2 A.

38. IIporpaMMHBIM crocooom HaWTH pacmpeesieHIe
HaIpPsHKEHHOCTH H MarHUTHOTO TIOJIS BIOJb OCH KPYrOBOT'O BUTKa JTuaMeTpoMm D =
10 cm, mo xotopomy TedeT Tok /= 10 A. CocraBuTh Tabmuiy 3HaYeHUl H u

MOCTPOUTH rpaduk i 3HaUeHui x B nHTepBayie 0 < x < 10 cm yepe3 Kaxpie 2 CM.

39. DONeKTpOoH, YCKOPEHHBIM Pa3HOCThIO MOTEHIHUAIOB U=1x8 , BIIETaeT B

OJHOPOJHOEC MATrHUTHOE TI0JIe, HaMNpaBJIICHUE KOTOPOTO MNEPHEHIUKYIIIPHO
HalpaBJICHUIO €ro JABWKEHUA. MHIyKIWMs MAarHUTHOIO  IOJs B =119 mIn
Haiitn R paguyc OKpy:KHOCTH, MO KOTOPOMY JABWXKETCA DJIEKTPOH, I EPUOI
oOpaleHusl dJIEKTpOHA W MOMEHT uMmmyJibca M anektpoHa. CMoaeaupoBaTh
JIBIDKCHUE.

40. DIEeKTpOH BJIETAET B OJJHOPOJIHOE MATHUTHOE MOJIE, HAMPABICHUE KOTOPOTO
NEPIECHAUKYJISAPHO K HANpaBJICHUIO €ro JIBUXKEHUSA. CKOPOCTh JJIEKTPOHA V =
4-10" m/c. Nunykuuss marautHoro nonst B= 1 mTn. Halitu TaHreHumansHOE a. 1

HOPMAJIBHOC d, YCKOPCHHUA JJICKTPOHA B MAIrHUTHOM IIOJIC. CMOI[eJII/IPOBaTB

JABUIXKCHHUC.

41. MarnutHoe mone, WHAYKOUsA Kotoporo B= 0,5 wmTn, HampaieHO
MEPIEHANKYJISIPHO K AIEKTPUUIECKOMY MO0, HAMPSXKEHHOCTH KoToporo £ = 1 kB/M.
IIy4yox  BHEKTpPOHOB  BIETa€T B  DJJEKTPOMATHUTHOE  MOJE,  IPUYEM
CKOPOCTB V 3JIEKTPOHOB NEPNEHINKYIISPHA K IUIOCKOCTH, B KOTOPOM JIE)KAT BEKTOPBI
E u B. Haiitu ckopoCTb 37€KTPOHOB Vv, €CIIU TIPU OJIHOBPEMEHHOM JCHCTBUU 000UX
MOJIE TIy4OK OJJICKTPOHOB HE HCHBITHIBAET OTKIOHeHUsa. Kakum Oyzaer
pagnyc R TpaeKTOpUH ABWKEHUS SJIEKTPOHOB MPHU YCJIOBHUHU BKJIKOUECHUS OJHOIO

MAarauTHOI'O ITIOJIA WUJIN 3JICKTPHUYCCKOI'O moJisi? CMO,ZI@HI/IpOBaTB JABHIXKCHHUC.

42. DneKTpoH, YCKOPEHHBIM pa3HOCThIO mnoTeHuuanoB U=6 kB, Bieraer B
OJIHOPOJHOE MAarHWTHOE MoJie MoJ yriioM 0=30° K HapaBJIEHUIO MO U ABUKETCS

110 BUHTOBOM TpaekTopuu. MHaykiusa marautaoro noist B = 13 mTn. Haiitu paanyc
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R u mar h BuHTOBO# TpaekTopuu. CMOAETMPOBATH JBUKEHUE.

43. B 0ogHOpPOAHOM MAarHUTHOM IoJie, UHAYKIKS kKotoporo B = 0,1 Tn, Bpamaercs
Karymka, cocrosmas w3 N = 200 BurkoB. OcCp BpanieHuss KaTyLIKH
MEPIICHIUKYJISIPHA K €€ OCH U K HAIIPaBJIEHUIO MAarHUTHOTO ToJisl. YacToTa BpalieHus
KaTylmku n = 5 ¢-1; miomanps nonepeynoro cedenus S = 0,01 m2. Ocp BpauieHus
MEePIEHIUKYJISIPpHA K OCH KaTyIIKW W HampasiieHuto [IporpaMmubIM croco6om

OCTPOUTH TpaduK.

44. DOnexkTpuyeckas  JaMIIOYKAa, CONPOTHUBJIEHUE KOTOPOM B  TOpSYEM
coctossHun R= 10 Owm, mnoxgkimrodaercs dYepe3 Apoccellb K 12-BonboBOMY
akkymyssitopy. MHnyktuBHOCTE npoccens L = 2 I'H, comporuBienue r = 1 Om.
Uepe3 kakoe BpeMs f TOCIE BKIIFOUEHUS JIAMIIOYKA 3arOPUTCS, €CIM OHA HAYMHAET
3aMETHO CBETHTHCS TIpH Hampspkennu Ha Hert U= 6 B? IIporpamMmMubIM criocoOom

OCTPOUTH TpaduK.

45. HammcaTh ypaBHEHHWE TapMOHHYECKOTO KOJI€OATEILHOTO JIBIJKCHUS C
aMIuIUTY 10 A = 5 cM, ecnu 3a Bpemsi ¢ = | muH coBepmiaercs 150 xonebanuii u
HavanbHas aza konedbanuit ¢ = /4. ? [IporpaMMHBIM CITOCOOOM MOCTPOUTH rpaduK

3TOT0 IBHXKXCHMU.

46. VYpaBHeHHe KoyieOaHUS MaTepUaIbHOM TOYKM Maccod m= 16 T wumeer
eI 1
x=01sin —t+— | u
BU/I +) . TlporpaMMHBIM crOCOGOM TpPadHK 3aBHCHMOCTH OT

BpEMEHH ¢ (B Mpejiesiax OJHOTO Neproa) cuibl F, aeiicTByromieil Ha Touky. Haittu

MAaKCUMAJIBHYIO CUILY [max.

47. VYpaBHEHMS ABYX FapMOHHYECKHX KOJIEOAHUU MMEIOT BHUJ X = 3sin 4nt cm
nx,= 6sin 10xt cm. IIporpaMmHBIM CHOCOOOM TOCTPOUTH TpauK ITUX
koneOanuii. CrnoxuB Tpaduueckdu OTH KojdebaHWs, TOCTPOUTh rpaduk

PEe3YyJIbTUPYIONIETO KOJeOaHus.

48. Touka y4yacTByeT B JBYX B3aMMHO MEPHNEHAUKYJSPHBIX KOJEOAHUAX X = 2
sin ot M uy = 2 cos ot M. [IporpaMMHBIM €cTIOCOOOM MOCTPOUTH TPAEKTOPHUIO

PE3YIbTUPYIOIICTO ABUIKCHUA TOYKH.

49. llepuon 3aryxawommx konedbanut 7= 4 c; norapu@MuUyYecKuUil JEKpPEMEHT
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3aryxanus y = 1,6; naganpHas ¢aza ¢ = 0. [Ipu ¢ = 7/4 cmemenne Touku x = 4,5 cM.
Hamucate ypaBHeHWE ABWXKEHHs 3TOro KosiebaHus. IIporpaMMHBIM criocobom

MOCTPOUTH TpauK 3TOro KojiebaHus B Mpeesiax AByX NEPHOIOB.

IlIkaJjia oueHUBaHUSA

[IIxama oneHUBaHUA Kputepuu onennBanust

«OTIu4HO» OOyyaromuiicss NpaBUIBHO OTOOpPa3wyl B BHJE KOMIIBIOTEPHOMU
MoJienu (PU3NYECKYI0 IPUPOY SABICHUS, IpOLecca U T. 1., HCTIONb3Ys
MaTeMaTU4YeCKUe MaKeThl WIN A3bIKW IporpaMMupoBaHus. Mozeins
HOCHUT pa3BEPHYTHII U MCUEPIIBIBAIOLIUI XapaKTep.
«Xopouio» OOyuaromuiics B 11eJ10M 0TOOpa3uiI B BUAE KOMIIbIOTEPHON MOJeNn
¢u3nyecKkylo NpUpOAY SBICHMSA, Mpolecca U T.JA., HCIOJIb3YS
MaTeMaTHUYeCKHUEe MaKEeThl WU A3BIKM IMPOrpaMMHUpPOBAHUs, OJHAKO
MO/IEJIb HE HOCUT Pa3BEPHYTOr0 M NCUYEPIBIBAIOIIETO XapaKTepa.
«Y nosnerBopurenbHo» | OOyvaromuiics B 1eJI0M 0TOOpa3uil B BUAE€ KOMIIBIOTEPHOM MOJeNn
¢u3nyecKkylo NpUPOAY SBICHMSA, Mpolecca U T.JA., HCIOJIb3YS
MaTeMaTHYeCKUe NaKeThl WIM $3bIKM MPOrpPaMMHUPOBAHUSA, HO
JIOIMYCKAET psiZl HETOYHOCTEH, parMeHTapHO 0TOOpaskaeT B MOJIENN
TEOPETUYECKHE BOMPOCH, (OPMYIJbI, 3aBUCUMOCTH WIH HX
pPacKpbIBa€T  COJAEP)KATEIbHO, HO  JOMyCKas 3HAYUTEJIbHBIE
HETOYHOCTH.
«HeynosnerBopurenpHoy» | OOyuaromuidcss HE  BiIajeeT  METOJaMH  KOMIIBIOTEPHOTO
MOJICJIUPOBAaHUsl ~ WJIM  HENpPaBWIBHO  OTOOpaswil B BHJE
KOMIIBIOTEPHON MOJieH (PU3UUECKYIO IPUPOY SIBIECHUS, IIpoliecca
U T.J., UCHONb3ysd MaTeMaTU4eCKHe [aKeTbl WIU  S3bIKU
nporpamMmupoBaHus. Mozeinb HE HOCHT  pasBEepHYTBIA U
UCUEPNBIBAIOIIMN  XapakTep M JOIYyCKAaeT  3HAuYUTEIbHbIE

HCTOYHOCTH.
8.2.7. OHEHOYHBIE CPEACTBA ITPOMEXYTOYHOI'O
KOHTPOJIA
Bonpocsl (3aganus) aJisi 3aueTa/sIK3amMeHa:
Mexanuka:

1. Mexnaynaponnas cucteMa enuaul] CH. OCHOBHbIE €IUHUIIBI CUCTEMBI
CH.

2. BekTtopHple W CKanspHble BenWuyuHbL. Ha30BUTE W3BECTHBIE BaM
BEKTOPHBIEC BEJTMYUHBI.

3. Kunematuka kak pasgen ¢usuku. JIBuxeHue. TpaeKTopusi JTBUKEHUS.

Cucrema orcuera. XapakTepUCTUKU JIBKEHUA. PaBHOMEpHOE JBUKEHUE.
['paduueckoe mpeacTaBieHre paBHOMEPHOTO ABMKEeHUs. CpeiHssl CKOPOCTb.

4. Kunematuka.  PaBHOyCKOpeHHOE  JIBIDKEHHME.  XapaKTEePUCTHKU
PaBHOYCKOpEHHOTro JABWXeHUs. ['paduueckoe mpencraBieHre pPaBHOYCKOPEHHOTO
JBYKEHUsI. MTHOBEHHAs! CKOPOCTb.

3. Cuuibl B ipupojie. YeThipe Busia cuil. XapakTepUCTHKA IPABUTAIMOHHBIX
Y AJIEKTPOMArHUTHBIX CHIL.
6. CBoOomHOE TmTaJeHWEe KaK YacTHBIM CIydaidl PaBHOYCKOPEHHOTO

JIBMOKEHUSI. Y CKOpEHHE CBOOOTHOTO TaJICHUS.
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7. Jlunamuka Kak pasfen Gu3nku. 3akoHbl Hpl0TOHA — 3aKOHBI IBHXKECHHUS.

8. KiitoueBble 3ajauu MEXaHUKU: BEC Teja, JBUKYLIErOCs C YCKOPEHHUEM,
JBU>KEHUE TIO HAKJIOHHOM TJIOCKOCTH, IBUKEHUE CBSI3aHHBIX TEIL.
9. Nmnynbe. 3aKkOH COXpaHEHUsT UMITyJibca. PEakTMBHOE ABHIKEHUE KaK

IIPUMEDP BBIITOJIHEHMSI 3aKOHA COXPAHEHUSI UMITYJIbCA.

10. DOmeprua Ttena. Kunermueckas WM NOTEHUMANbHAsT DHEPrus. 3aKOH
COXpaHEHUS MEXaHUYECKOW SHepruv. 3aKOH COXpPAHEHHUs [OJHOW HHEPrUu.
BceobmHocTh 3TOro 3akoHa.

11. PaGota Ttena. [lonsitue mosne3noit paboTbl. CBsi3b pabOTHI U HEPIUH,
TEOPEMBI O KHHETUYECKON Y MOTEHIIUAIbHON YHEPTUSIX. MOLIHOCTB.

12.  OxapakrepusyiTe rpaBUTAlMOHHOE B3aUMOAECHCTBHE.

13. CdopmynupyiTe 3aKOHBI COXPAaHEHUS UMITYJIbCA U SHEPTHH.

14.  CdopmynupyiiTe TEOpeMbI O TOTCHIINATBHOW U KHHETHYECKOW SHEPTHH.

15. 3akoH BceMUPHOTro TAroTeHUs. [ paHUIBI MPUMEHEHHUS 3TOTO 3aKOHA.

16. Pabora, MOUTHOCTH, HEpTUL. POPMYIIBI pacueTa 3TUX BEJIUYUH.

17.  Cdopmynupyiite 1, 2, 3 3akonsl HeroToHa

18.  OxapakTtepusyWTte 3JIEKTPOMArHUTHOE B3aUMOICHCTBUE.

19. Onwumure ABUKEHUE Tena, OPOIIEHHOTO BBEpPX. 3amuIIUTE (HOPMYJIbI
pacudera BbICOTHI TOAbEMA TETA.

20. Yrto Ha3bIBaeTCSI KWHETUYECKON U MOTEHIUAIBLHON SHEPTUsIMU?

21. SBnenue mnepuuu. [IpuBeauTe npuMepsl IBUKEHUS TEII [0 UHEPLUU.

22.  Cuna tpenus. TpeHHe CKONbKEHUS, TOKOSI U KAYEHUS.

23.  H3zobpasure rpapuueckyro 3aBUCUMOCTb NEPEMEILEHUs U CKOPOCTH OT
BPEMEHU TP PABHOMEPHOM M PaBHOYCKOPEHHOM JIBHKEHHUH.

24.  YckopeHue CBOOOJHOTO IMaJICHHS. 3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO
MajIeHUs OT Pa3TUYHBIX (PAaKTOPOB.

25. IlpuBenure TmpUMeEpPbl 3aMKHYTBIX CHCTEM, B KOTOPBIX MOTYT
BBINIOJIHATHCS 3aKOHBI COXPAHEHHSI UMITYJIbCA U SHEPTUU.

26. UYto Ha3biBaeTcs CKOpOCThIO? JlaliTe ompeneneHus CpeaHerd CKOPOCTH
HEPaBHOMEPHOT'O JIBUKEHUSI, MTHOBEHHOU CKOPOCTH.

MouJiekyJisipHasi Gu3UKa U TEPMOJIUHAMHUKA
["a3zoBbIe 3akoHbI. M306apHbIii nporiece (3akoH ['eit-Jlroccaka).
["a3zoBbIe 3aK0oHBI. M30TepMuueckuit mporecc (3akoH boinsg-Mapuotra).
["a3oBrie 3axkoHbI. 30x0pHEIH nporiecc (3akoH Lapas).
4. 3anumure ¢GoOpMyJIbl pacueTa KOJIWYECTBA TEIUIOThI TpH  (Ha30BBIX
nepexoiax (MiaBieHue, KUMenue). YTo Ha3bIBaeTCs y/IeIbHOE TEMJIOTON IJIaBICHHUS,
yAEIBbHON TEIUIOTOM mapooOpa3oBaHws?

hadi s Al e

3. 3anuImuTe ypaBHEHHUE COCTOSHMS HACAIbHOTO Ta3a (ypaBHEHHE
MenneneeBa-Knaneiipona). BeiBenure U3 3TOro ypaBHEHUS - ypaBHEHUS
U30TEPMHUYECKOT0, H300apHOTO U U30XOPHOr'0 MPOLECCOB.

6. ArperaTHble COCTOSIHUA BemiecTBa. (OxapakTepusyuTe CIOCOOHOCTh
M3BECTHBIX BaM arperaTHbIX COCTOSHUM COXPaHATh POpMY U 00BEM.

7. Macca, KOJIMYECTBO MOJIEKYJ, KOJUYECTBO BEIIECTBA, IMOCTOSHHAsS

ABorajipo u noctossHHas Jlommuara.
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8. Bnaxnoctr Bo3myxa, abcomtoTHas u  oTHocutenbHas. CmocoObl
W3MEPEHHUS BIIAJKHOCTH BO3yXa.

9. Onwumnte QazoBble Mepexos! (IMIaBJICHHE, OTBEPACBaHHE, HCIapeHUE,
KUIEHUE, KOHJIeHcalusi) ¢ Touku 3pennst MKT.

10. Crpoenue BemiectBa. ['a3000pa3Hoe, KUJIKOE U TBEPJIOE COCTOSHHE
BEILIECTBA.

11. IlepBblii 3aKOH TEpPMOJMHAMMKH. 3HAYECHHE TIEPBOTO  3aKOHA
TepMOJIMHaMUKHU. BTOpo# 3akoH TepmoanHaMuku. Ero 3HaueHue.

12.  ®a3oBble nepexoisl (IUIaBleHHE, OTBEpACBaHUE, HCHApEHUE, KUIICHHE,
KoHeHcanus). KonuecTBo TemnoTel pazoBOro nepexoia.

13.  KIIA. Enunune: usmepenus: KII/. KII/ TemioBoro nBuraresi.

14.  HachlieHHbI, HEHACHIILICHHBIM U TMEPEHACHIIICHHBIA nap. BiaxxHOCTbH
BO3/yXa, a0COJIIOTHAs U OTHOCcUTEIbHAs1. CIOCOObI U3MEPEHHUS BIAXKHOCTH BO3/1yXa.

15.  Hwuki Kapno. KII/] naeanbHOM TEMIIOBOW MaIIMHBL.

16. AnmmabGatwyeckuii mpouecc. llpuBeawre mpumep amuadaTHYIECKOTO
mporecca.

17.  Buytpennss sueprusi. CnocoObl U3MEHEHUS BHYTPEHHEN SHEPTUU.

18. OxapakTepuszyWTe CTPOEHHUE M3BECTHBIX BaM arperaTHbIX COCTOSIHUU C
touku 3peHuss MKT.

19.  Huddysus. 3aBucumocts 1udPy3un oT pa3audHbIX GaKTOPOB.

20. MonexkynspHO-KMHETHYECKass TEOpPUSl Ta30B U €€ SKCIEPUMEHTAIBHOE
000CHOBaHHUE.

21. AOconroTHas TemIiepaTypa Kak Mepa SHEPTHH Tena.

22.  VYupyrue cuibl. [Ipupona ynpyrux cui. [IpyunHa ux BO3HUKHOBEHUS.

23.  OcHoBHoe ypaBHeHne MKT. VpaBHeHHE COCTOSHHMS HICATIBHOTO Ta3a
(ypaBHenue MeHnieneeBa-Knaneiipona).

24. IlpuMeHeHHE TIEpBOr0 3aKOHA TEPMOJMHAMHUKHM JUISI H30IPOLIECCOB.
3Ha4YeHUE NEPBOTO 3aKOHA TEPMOAMHAMMKH. BTOpoil 3akOH TepmoauHamMuku. Ero
3HAYEHUE.

25. BnaxHOCTh BO31yXa, aOCOMOTHAsE M OTHOcUTeNnbHass. CrocoOsbl
M3MEPEHHUS BIIAKHOCTH BO3/yXa.

26. AOcontoTHas Temiiepatypa. AOCOTIOTHBIN HOJIb.

27. Temmeparypa Kak Mepa SHEPTHH MOJIEKYJI. TeIioBoe paBHOBECHE.

JJeKTpU4ecTBO M MarHeTusM. Kosie0anus u BOJIHBI:

1. DneKTpuYecKue 3apsiabl, UX B3auMozencTeue. 3akod Kymnona.

2. Onektpuueckoe tmosne. Hanpsok€éaHocts monss. CuJIoOBblE  JUHUU
AEKTpOCTaTUYECKOro noJid. [I[puHIMN Cynepno3uium IEeKTPOCTATUUECKUX TIOJICH.

3. [IoTok BekTOpa HANPSKEHHOCTH BJIEKTPOCTATHYECKOro moussi. Teopema
Octporpaackoro-Iaycca.

4. [Ipumenenune Tteopembl Octporpaackoro-lI'aycca gnst pacuera mnons
PAaBHOMEPHO 3apsKEHHON OECKOHEUHOM TJI0OCKOCTH.

3. [Ipumenenne  Teopembl  Octporpaackoro-I'aycca  giusi  pacuera

QJICKTPOCTATHYCCKOI'O IOJIA mIapa, pPaBHOMCPHO 3apsi’KCHHOI'O 11O ITOBECPXHOCTH.
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6. PaGora mo mepememnieHuIo 3apsiia B DJIEKTPOCTATUYECKOM TIOJIE.

[ToreHnumanbHbI XapaxkTep 3JIEKTPOCTATUYECKOTO IIOJIA. [Torenuuann.
OKBUIIOTEHIMAIbHBIE TOBEPXHOCTH.

7. [Torenunan. [IpyHIMN CyNIEpIO3UIUN IIEKTPOCTATUYECKUX MTOJIEN.

8. CBs3p  MEXIYy HANPSHKEHHOCTBIO  DJIEKTPOCTATHYECKOTO TOJISI U
MTOTEHIIAAIIOM.

9. DIIEKTPOCTATHYECKOE MOJIE B AUIIEKTPUKAX.

10.  DnektpoeMkoCTh MpoBOAHUKA. KOHAEHCATOPHI U UX JIEKTPOEMKOCTb.

11. DHeprus 3apsKEHHOTO KOHAEHCATOPA U AJIEKTPOCTATUUECKOTO TTOJIS.

12.  Dnekrtpuueckuidi Tok. Cwuia TOKa, IUIOTHOCTh TOKa. Y CJIOBUSA
CYILIECTBOBAHHMS SJIEKTPUUECKOTO TOKA.

13.  3akon Oma B uHTerpaibHoi (opme. HampspkeHnue, 3eKTpOaBUKYIIAS
cuia, pa3HOCTh MOTEHIIUAJIOB.

14. 3akon Ixoymns-Jlenna B mudpepeHnmnansHoi 1 HHTETpaibHOU popme.

15.  Knaccuueckas TeopHs 3IEKTPOIPOBOIUMOCTH METAIIIOB. BbIBO 3aK0oHa
Oma B muddepennmanbHoii (GopmMe Ha OCHOBE KJIAaCCHYECKOW TEOpUU
AIIEKTPOIPOBOJIMMOCTH METAILIOB.

16. MarnutHoe noJie. BeKTop MarHUTHOW UHIYKIIUH.

17. 3axkon bwno-CaBapa-Jlatulaca W ero mpuUMEHEHUWE M1 pacyera
MarHUTHOTO MOJIsi KPYTOBOT'O TOKA.

18. Iupkynsuus BEKTOpa WHAYKIMM MAarHUTHOTO TOJISl. 3aKOH IOJHOIO
TOKA.

19.  JleiicTBHUE€ MarHMTHOTrO MOJISI HA IPOBOJHUK ¢ TOKOM. Cuiia Amnepa.

20. JleiicTBHE MarHMTHOTO MOJs Ha ABMXKYyIIUH 3apsan. Cuna JlopeHua.

21. JleilicTBHME MarHUTHOTO TMOJISI HA KOHTYP C TOKOM.

22.  MaruuTHblil oTOoK. PaboTa 1o mepemMenieHnio MpoBOJAHUKA W KOHTYpa
CTOKOM B MAarHMTHOM TIOJIE.

23. MarsuTHoOe€ noJie B BEUIECTBE. /J[MaMarHeTUKU U NapaMarHeTUKHU.

24. @eppOMAarHeTHKH.

25. DOmexkTpoMarHuTHas MHIyKuus. 3akoH Papazes. [Ipasuio Jlenna.

26. CaMOWHAYKIUS U UHAYKTUBHOCTb.

27.  DHeprus MarHUTHOTO TOJIA.

28. KomnebatenbHbld  KOHTYp.  ['apMOHMYECKHE  3JIEKTPOMArHUTHBIE
KOJIeOaHMUs.

29. 3aryxaromue 3JIeKTPOMAarHUTHBIE KOJIeOaHus.

30. BrsiHyXJCHHBIC AIEKTPOMArHUTHBIE KoJieOaHus. Pe3oHanc.

31. VYpaBHeHue MakcBeiia B UHTETPpAIbLHON (hopMme.

32.  DnekTpoMarHUTHbIE BOJHEL. [110CKas 3neKTpoMarHuTHas BOJIHA.

33. T'apmoHnueckue KoJeOaHUs M UX XApAKTEPUCTUKH. MeToa BEKTOPHBIX
Juarpamm.

34. MexaHuyeckue TapMoHHMUYecKHe  kosieOanusi.  Kuneruueckas wu
MOTEHIIUAJIbHAS DHEPTUH.

35. Tapmonunueckuit  ocuwuistop.  [lpyxunHslid,  Qusuyeckui  u
MaTeMaTUYECKUI MasTHUKHU.

36. CBoOoaHble rapMOHUYECKHE KOJIeOaHUs B KOJIEOATeIbHOM KOHTYPE.
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37. CrnoxeHue TapMOHMYECKHUX KOJeOaHWH OJHOTO HAMpaBICHUS U
OJIMHAKOBOM 4acTOTHl. buenus.

38. CioxeHue B3aMMHO MEPHEHAUKYJSIPHBIX KOJIEOAHUH OJMHAKOBOM
YacTOTBHI.

39. CpoOomnble 3aryxatomue  KoseOaHud.  JIeKpeMeHT  3aTyXaHHs.
Jlorapudmuueckunii nekpeMent. JloopotHocTs. [Iprmepsl.

40. BpiHyXIeHHbIE (MEXaHUYECKHME M BJIEKTPOMArHUTHBIE) KoJeOaHUs.
AMIuuTya U (paza BeIHYKIECHHBIX KojeOanuil. Pezonanc.

41. IlepemeHHbIl TOK. [{enb mepeMEHHOTO TOKA.

42. PesonaHc HanpsbkeHui. Pe3oHaHC TOKOB.

43.  MoNIHOCTb 1IeNHY MEPEMEHHOT0 TOKa.

44. BoaHoBble npouecchl. [IpogosibHbIe U MONEPEYHBIE BOJIHBI. Y PaBHEHUE
Oeryiiei BOJIHBI.

45. ®a3oBas ckopocTh. BosHOBOE ypaBHEHHE.

46. Ilpunuun cynepnosunuu. ['pynmnosas ckopocts. MHTEpdEpeHys BOIH.
Crostune BOJIHBL.

47.  3BykoBbie BoJiHBL. DddekT Jlomnepa.

48. DNEKTpOMAarHUTHbIE BOJHBI U HMX HJKCOEPUMEHTAIBHOE MOJIyYCHHUE.
Huddepennuansaoe ypaBHEHUE AJIEKTPOMArHUTHBIX BOJIH. DHeprusi
AIIEKTPOMArHUTHBIX BOJIH. IMITyJIbC 3JIEKTpOMarHuTHOro nojsi. Mznyuenue nqunois.

OnTuka u KBaHTOBasA (pu3uKa
OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONTUKH.
Tonkue nmun3b1. [locTpoeHne n300pakeHu ¢ TOMOIIIBIO JIHH3.
OcHOBHBIE POTOMETPUUECKUE BETUUHUHBI.

4. KorepeHTHOCTB " MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH.
Untepdepenmus cBera. Metoasl ee HaOmoaeHus. Pacuer wuHTepdepeHITMOHHON
KapTHUHBI OT ABYX UCTOUYHHUKOB.

hadi S e

3. Nutepdepenius ceeTa B TOHKUX IMJICHKAX.
6. Hudpaxuus ceeta. [Tpunuun [Noitrenca-Openerns.
7. Meron  30Hx  @penend.  lIpsamonmHelHOE  pacHpOCTpaHEHUE

ceera.Jludppaxuus OpenHens Ha KPyrjioM OTBEPCTUU U JUCKE.

8. Hudpaxuus Opayurodepa.

9. Hudpakius Ha mnpocTtpaHcTBeHHON pemetke. Dopmyna Bynbda-
bperros.

10.  Paspemaroriasi CriocCOOHOCTh ONTHYECKHUX MTPHUOOPOB.

11. Jlucnepcus cBeTa. DJIEKTPOHHAS TEOPUS TUCIIEPCHH CBETA.

12.  TlornouieHue csera.

13.  Dddexr Homnepa.U3nyuenne BaBunoa-UYepenkosa.

14. Tlonspuzauusa cBera. EcTeCTBEHHBIM M MOJSPU30BAHHBIA CBET. 3aKOH
Mamroca.

15.  Tlonspuzaums cBeTa NpHU OTPAKECHHUH U MPEJIIOMIICHUHM HA TPAHHUIIE JBYX
JUBIEKTPUKOB.

16. [IBoitHoe myuenpenomiienue.llonspruzaTopel. AHAIN3 MOJISIPU30BAHHOIO
CBETA.

17. HckyccTBeHHast ONTUYECKAss aHU30TPOIIHS.
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18.  BpaleHue mI0CKOCTH MOISPU3AIIUH.

19. TemnoBoe u3MyueHUE U €ro XxapakTepucTuku. 3akoH Kupxroda.UactHbie
3aKOHBI TEIUI0BOro u3nydenus. @opmyia [lnanka.

20. Onrnueckas nupomerpus. PannanuonHas, nBeTOBass, SIPKOCTHAsA
TeMIIepaTyphbl.

21. ®otoadpdexkr. Ero  Bumpl.  OCHOBHBIE  3aKOHBl  BHEIIHETO
dbotorddexra.YpaBHeHue DifHIITEHA )11 BHEHTHEr0 GpoTodddekTa.

22. Macca u umnyinbsc ¢poToHa. JaBieHue cBera.

23.  DOddexr Komnrona. EAMHCTBO KOPHYCKYJISPHBIX M BOJIHOBBIX CBOMCTB
AIEKTPOMArHUTHOTO U3JTYyUYEHHUS.

ATomHas u sijiepHast pusnka

1. Mopemn atoma Tomcona u Pezepdopna.

2. Jluneiiuateiii criektp aroma Bojopona. Iloctynatet bopa. OmnbIThl
®panka u ['epia. Criexktp atoma Bogopoza no bopy.

3. KopnyckynsipHO-BOJTHOBOM Jqyaiin3M CBOMCTB BemiecTBa. CBOCTBA BOJIH
ne bpoitns.

4. COOTHOIIEHUS HEOITPEAEIEHHOCTEN.

3. BonHoBas ¢GyHKUMS U €€ CTATUCTUYECKUNA CMBICIL.

6. O6mee ypaBHenue Ilpemunrepa. VYpaBHenue Ilpenunrepa s
CTaIlMOHAPHBIX COCTOSIHUM.

7. JIBmkeHre CBOOOHOM YaCTHIIBI.

8. Yactuna B OAHOMEPHOM NPSMOYTOJIBHOW «IOTCHIMAIBHOU SIME» C
OECKOHEYHO BBICOKUMU «CTEHKAMM.

9. [IpoxoskieHrne 4acTHIlbl CKBO3b MOTEHIMAIbHBIN Oapbep. TyHHETbHbIN
¢ Pexr.

10.  JIunelHbIi TApMOHUYECKHUIN OCHMILIATOP B KBAHTOBOM MEXaHHKE.

11.  ArtoM Bogoposaa B KBaHTOBOM MexaHHKe. KBaHTOBBIE YHCIIA.

12.  1s — cocrosisHHE 3JIEKTpOHA B aroMe Boaopoja. CHHH 3JEKTPOHA.
CnHOBOE KBaHTOBOE YMCIIO.

13. IlpuHuMn HEpa3NTUUUMOCTH TOXKIECTBEHHBIX 4YacThull. DEepMHUOHBI U
0O030HBI.

14.  ITpunuun [Taynu. Pacnpenenenne 3€eKTpPOHOB B aTOME IO COCTOSIHUSIM.

15. PeHTreHoBCKHE CIIEKTPHI. 3aKOH Mo3mHu.

16. MomnekynsapHble ciekTpbl. KoMOMHAIIMOHHOE paccesiHue CBeTa.

17.  CnoHTaHHOE U BBIHYKJEHHOE M3IIyueHus. JIa3epsbl.

18.  ®a3oBoe npocTpaHcTBO. DYHKIIMS pacpeIeSICHHUS.

19. KsanrtoBble cTatucTuku bo3e-JiiHireitna u @epmu-/lupaxa.

20. Meramibl, TUAIEKTPUKHU U TOJIYIIPOBOAHUKH MO 30HHOW TEOPUHU.

21. CoOcTBeHHas U MpUMECHasi MPOBOAMMOCTH MOIYIPOBOJHUKOB.

22. Pa3smep, cocTaB M 3apsj aTOMHOTO sapa. MaccoBoe U 3aps10BO€ YHUCIA.
JledekT Macchl U SHEPruUsl CBA3M SApa.

23. CowuH sapa ¥ ero MarHuTHBIA MOMEHT.

24. Snepuble cuiibl. Monenu siapa.

25. PaauoakTUBHOE U3JIYYECHHUE U €r0 BUJIBL.

26. 3akoH paauMoOakTUBHOTO pacnana. [IpaBuina cMmemeHus.
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27.

3akoHOoMepHOCTH anb(a-pacnaga. berra-munyc-pacnan. Heditpuno.

['amMma-n3iyyeHne u ero CBOMCTBA.

28.
29.
30.
31.

Pe3onancHoe nmornomenue ramma-usnydenus (3hdext Meccbayapa).
SnepHbie peaku U UX OCHOBHBIE THUIIHI.

[To3utpon. berra-mmoc-pacnaa. DNEeKTPOHHBIN 3aXBarT.

SlnepHple peakuuu Mmoja AEMCTBUEM HEMTPOHOB. Peakuus neneHus sapa.

[lennas peakuus AeaeHUS.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Peakiusi cuHTE3a aTOMHBIX SIJIED.

YpoBeHb 371eMeHTapHbIX YacTull. KocMuyeckoe u3iyueHue.
M1oOHBI U UX CBOMCTBA. Me30HbBI U X CBOMCTBA.

Twunel B3aMMOJIEUCTBUN 3JIEMEHTAPHBIX YaCTHII.

Yactuiisl 1 anTUYacTUIbl. CIUPaIbHOCTD.

JlenitoHbl. 3aKOH COXpaHEHMS JENITOHHOTO YUCTIA.

AJlpoHBI. 3aKOH COXpaHEeHHUsI 0ApUOHHOIO YKCIIA.
['uneponsl. CTPaHHOCTh U YETHOCTh 3JIEMEHTAPHBIX YaCTHIL.
Knaccudukanus sneMeHTapHbIx yacTull. KBapku.
[TepeHocuuku pyHAaMEHTAIBHBIX B3aUMOCHCTBUIA.
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8.3. MeToanueckue MaTepualibl, ONpeaeJa0ie NPoueIypbl OlleHNBAHUS
3HAHUM, YMEHUI, HABBIKOB M (UJIM) ONbITA JeATEJIbHOCTH, XapaKTEePU3YHIIUX
3Tanbl (OPMUPOBAHUA KOMIIETEHIIM A

OCHOBHOM 1IENBIO MNPOBEACHUS MPOMEKYTOUYHOW ATTECTALUU  SIBISAETCA
ONpeIeNICHUE CTEIICHH JOCTUKEHUS 1eJIeH M0 yueOHOM NUCITUTUIMHE WK €€ pa3jesiaMm.
OcymiecTBisieTcs 3TO MNPOBEPKOM W OLEHKOM YPOBHS TEOPETHYECKON 3HAHWU,
MOJIYYEHHBIX OOYYaIOIUMUCS, YMEHUS MPUMEHSATh UX B PELICHUM MPAKTUYECKHUX
3aJ1a4, CTETICHU OBJIAJICHUS O0YYaIOIUMHUCS MPAKTUIECCKUMU HaBbIKAMU U YMEHUSIMU B
o0beme TpeboBaHUN paboueil MporpamMMbl MO AWCIUIIIMHE, a TaKXKe WX yMEHHUE
CaMOCTOSITEJILHO PaboTaTh C yueOHOM TUTEPaTYpOi.

Opranuzanusi MpoOBEICHUS MPOMEKYTOUHOW aTTECTAllMU PErjiaMEHTUPOBAHA
«Ilomoxennem 00 opraHuzanuu o0pa3oBaTeILHOTO IIporiecca B (denepaabHOM
rOCyJJapCTBEHHOM aBTOHOMHOM O0pa30BaTEIbHOM YyupekaAeHHH «MOCKOBCKUMN
MOJIUTEXHUYECKUN YHUBEPCUTET

8.3.1. Iloka3zareiu OLleHUBAHHMSI KOMIICTEHUHH HA PAa3JIMYHBIX 3TANAX HUX
(GopMupoBaHus, AOCTHKEHHE OO0YYAIIIUMNCH IUIAHMPYEMbIX Pe3yJbTATOB

Oﬁy‘leHI/Iﬂ o AMCIOMIIJINHE

OIIK-1. Crioco6eH pemaTs 3a1a4H, OTHOCSIIMECS K MPOPEeCCHOHATFHON AeATEIbHOCTH, TPUMEHSS
METO/BI MOJICIIMPOBAHNUS, MATEMAaTHYECKOTO aHANN3a, €CTECTBEHHOHAYYHBIE M O0IIEHH)KEHEPHBIE 3HAHUS

Yran Kputepuu oneHnBaHus
(ypoBeHb
HEY/I0BJETBOPUTEJIbH | YAOBJIETBOPHUTEIbH
) XOpOLIO OTJINYHO
0 (]
N OO0yyaromuiics OO0yuaromuiics
. OOyuaromuiics YHIot YHaiot
OOyuaromuiics TEMOHCTPHDYET JIEMOHCTPUPYET JIEMOHCTPUPYET
JEMOHCTPUPYET MOJTHOE PHPY YacTHYHOE MOJTHOE
HETIOJIHOE
OTCYTCTBHE WU COOTBETCTBHE COOTBETCTBHE
HEJIOCTATOYHOE COOTBETCTBHC CIICYIOIINX CIICAYIOIINX
CIIeYFOINX 3HAHUH: YIot AYIOTtt
COOTBETCTBHE 3HAHMU: 3HAHUU:
CJIEYIOIUX 3HAHU: TeXHIK TEXHUKY TEXHUKY
TEXHUKY 0€301TaCHOCTH y 0e30macHOCTH TIpH | OE30MaCHOCTH TIPH
0e30racHOCTH TIpH
IIpU IIPOBEACHUU IIPOBEICHUH IIPOBEICHUH
MIPOBEACHUN
9KCTIEPUMEHTOB, AKCIIEPUMEHTOB, JKCIIEPUMEHTOB,
IKCIIEPUMEHTOB,
3HATH TEOPETHIECKHE OCHOBBI TEOpETHUECKIE TEOpETHUECKUE
TEOPETUYECKHUE
(bM3MKH; OCHOBHBIE OCHOBHI (DU3HKH; OCHOBHI (DM3HKH;
OCHOBBI (PM3HKH;
BUABI OKCIICPUMCHTOB B OCHOBHBIC€ BHIbI OCHOBHBIC BHUbI
OCHOBHBIC BHUbBI
00JacT MeXaHUKH, AKCIIEPUMEHTOB B JKCIIEPUMEHTOB B
N 9KCIEPUMEHTOB B
MOJIEKYJIIpHOU (pr3uKH 00J1aCTH MEXaHHUKH, | 00JJaCTH MEXaHUKH,
00JacT MeXaHUKH, . .
U TEPMOUHAMUKH, o MOJIEKYJIAPHOH MOJICKYJISIPHO
MOJIEKYJIIPHON
ANIEKTPUYECTBA H usuicH (hmzuku n ¢busuku u
MarHeTu3Ma, ONTHKHU TEPMOAMHAMUKH, TEPMOANHAMUKH,
N TEPMOJAMHAMUKH,
AACpHOU (bl/ISI/IKI/I; QJICKTpUYCCTBA U QJICKTpHUYECTBA U
JNEKTPUYECTBA U
MarHeTu3Ma, MarHeTu3ma,
Mara€Tusma, OITUKHU o o
N OIITUKH U SIIEPHON | OINTHKU U SIIEPHOMN
U SICpHON (PU3UKH;
bm3uKy; br3uKy;
yMeThb OOyuaromuiics He OO6yJaromuiics OO0yJaromuiics OO0yuaromuiics
yMEEeT WK B JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
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OIIK-1. CriocobeH pemars 3a1a4u, OTHOCSIIUECS K TPOQEeCcCHOHATBHOMN NeSITEIbHOCTH, TPUMEHSIS
METO/bI MOJICJIUPOBAHNUS, MATEMAaTHUECKOTI'0 aHANIN3a, €CTECTBEHHOHAYYHBIE U O0IIEHH)KEHEPHbIE 3HAHUS

Kpurtepuu oueHuBanus

Jrtan
(ypoBeHb
HEY/IOBJIETBOPUTEIbH | YIOBJIETBOPHTEIbH
) Xopoiuo OTJIMYHO
0 0
YaCTHYHOE MOJTHOE
HETIOJIHOE
. COOTBETCTBHE COOTBETCTBHE
HEI0CTaTOYHOM COOTBETCTBHE
. CIIEAYIOIINX CIIeTYFOIIINX
CTETIEHH yMEEeT CIEAYIOIINX YMEHHIM: . o
YMEHUIL: YMEHUIA:
BBINOJIHSATD: aHaJIM3UPOBAThH
aHaJM3UPOBATH aHaJM3UPOBATDH
aHaJM3UPOBAThH TIEPBUYHBIC
NIEpBUYHBIE HEepBUYHBIE
MEPBUYHBIE PE3YJILTATHI pe3yabTaThl
pe3yIbTaThI pe3yIbTaThI
IKCIIEPHUMEHTOB; JIe/aTh JKCIEPUMEHTOB;
9KCIIEPHUMEHTOB; 9KCTIEPUMEHTOB;
pacuetsl o opMyiaM, | Jenarh pacuyeTsl 10
JeNaTh PacueThl 10 | JeaTh PacueThl 10
CTPOUTH rpauKH; ¢dopmynam, CTpOUTH
admKH; hopmymam, dhopmymnam,
P ’ CTpOUTh TpadUKH; | CTPOUTH FpapUKH;
O6yyaromumcs .
N YHAIoM OO0yuaromuiics
OOyuaromuiics JOITYCKAIOTCS CBOGOHO
OO0yuaromuiicst He BJaJ€eT B HEIIOJHOM | HE3HAuUTeJIbHbIE OHMCHSICT
BJIaJIeeT UITU B 00beMe U TIPOSBIISIET OIMOKH, p
. MOJTy4YEHHbIE
HEI0CTATOYHOM HEIOCTaTOYHOCTh HETOYHOCTH,
HaBBIKH, B TIOJTHOM
CTEIICHH BJIaJCET: BJIaJICHUS HABBIKAMHU: 3aTpyAHEHHUS,
. ., o0beMe BIIaJICeT:
BJIa/IeTh IpaMOTHOH peuH, TpaMOTHO# peuw, YaCTUYHO BJIAJICCT:

aHAJIMTUYCCKUM U
TOCIIEI0BATEIbHBIM
MBIIIIEHUEM, (PU3UKO-
MaTeMaTHYCCKUM
anmapaToM.

AHAJIMTUYCCKUM U
MOCJIE0BATEIbHBIM
MBIIIICHHEM,
¢uzuko-
MaTeMaTHYECKUM
armapaToM.

IPaMOTHOM peuy,
AHAINTUYECKUM U
MOCIIEOBATEIBHEI
M MBIOIJICHHUEM,
¢uzuko-
MaTeMAaTHIECKIM
amnmnapaToM.

CPaMOTHOM peun,
AHATUTHYECKAM U
MOCIIEI0BATENbHBI
M MBIIUICHUEM,
(hmzuko-
MaTeMaTHYECKUM
anmnapaToM.

OIIK 4. CiocobeH npoBOIUTh U3MEPEHHS U HAOII0ACH!, 00pabaThIBaTh U NPEACTABIATD
IKCTICPUMEHTANIBHBIEC JaHHbIE

Kpurtepun onennpanus

dran
(yposenr) HeY/JOBJIETBOPUTEJIbHO | YI0OBJIETBOPUTEIbHO XOpo1Io OTJIMYHO
OoOyuatommuiics Ooyuarommuiics Oo6yuatrommiicst Oo6yuarommuiicst
JIEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
MOJTHOE OTCYTCTBHUE HETIOJTHO® YaCTUYHOE MOJTHOE
WM HEJOCTAaTOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBUE
COOTBETCTBHUEC CIEAYIOUIMX 3HAHUM: | CIECAYIOLIMX 3HAHUM: | CIAEAYIOUIMX 3HAHUM:
3HATh CIICAYIOIINX 3HAHWH: - MOPSIIOK MOPSITOK
TTOPSTOK 0POPMIICHUS TTOPSIIOK ohopMITCHHUS oopMIIeHUS
J1a00PaTOPHBIX PadoOT odopmiteHUS J1a00PaTOPHBIX J1a00PaTOPHBIX
MoCJIe MPOBEJICHNUs | JTa0OpaTOPHBIX PaboT pabot mocie paboT mocine
9KCTIEPHUMEHTOB; MoCJIe POBEICHUS MPOBEICHHUS MPOBEICHHS
TCOPETUICCKUC OKCIICPUMCHTOB, OKCIICPUMEHTOB, OKCIICPUMCHTOB;
OCHOBBI MATEMaTUKH TEOPETHUUECKUE TEOPETHUECKUE TEOPETHUECKUE
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OIIK 4. CiocobeH npoBOIUTh U3MEPEHHS U HAOII0ACH!U, 00padaThIBaTh U MPEACTABIAT
9KCIIEPUMEHTAJIbHbIE JAHHBIE

Kpurtepun onennBanus

Jran
(ypoBeHB)
Hey/J0BJICTBOPUTEJIbHO | YIOBJIETBOPUTEIbHO XOpo1Io OTJIMYHO
OCHOBBI MAaTEMaTHKH | OCHOBBI MATEMATHKH | OCHOBBI MATEMAaTHKH
1 HU3HKY;
1 QU3HKH; U QU3HKH; U pusuku;
(uznueckue METObI;
METOI (hM3UYeCcKue METOIBI; (hm3udeckue ¢busmueckme
METO/IBI METO/IbI; METO/IbI METO/IbI; METOBI
MaTeMaTHYEeCKOTO
MaTeMaTHYEeCKOTO MaTeMaTHYECKOTO MaTeMaTHYECKOTO
HPOTPAMMUPOBANHA C | - o \MUpOBaHHS | NMPOrpAMMUPOBAHHA | MPOrpAMMHPOBAHUS
UCTIOJIb30BaHUEM porp p porp P porb p
C MCIOJIb30BAHUEM C HCIIOJIb30BaHUEM C HCIIOJIb30BaHUEM
rH(GOPMAITIOHHO-
UHQOPMAIIIOHHO- UHPOPMaIOHHO- HHPOPMAITHOHHO-
KOMMYHHKAITUOHHBIX
. KOMMYHHMKALMOHHBIX | KOMMYHHUKAIIHOHHBIX | KOMMYHHKAIHOHHBIX
TEXHOJIOTHI . N .
TEXHOJIOTUH TEXHOJIOTHH TEXHOJIOT Ui
He(Tera3oBoro aena
HedTera3oBoro gena | He(Tera3oBoro fena | HeTerasoBoOro jena
Obyuaromuiics OObyuaromuiics
OO6yuaromuiics He OO6yyaromuiics JIEMOHCTPUPYET JIEMOHCTPUPYET
yMeeT WX B JEMOHCTPUPYET YaCTUYHOE MOJTHOE
HEI0CTaTOYHON HETIOJIHOE COOTBETCTBHE COOTBETCTBHE
CTETICHH yMEeT COOTBETCTBHE CIIe Iy OIINX CIIe Ty OIINX
BBIIIOJIHATD: CHENYIOIUX YMEHUM: YMEHUI: YMEHUI:
IpaMOTHO OTBEYaTh IpaMOTHO OTBeYaTh | IPaMOTHO OTBEYAaTh | I'PaMOTHO OTBEYaTb
Ha BOIIPOCHI U Ha BOIIPOCHI IIpU Ha BOIPOCHI IIPU Ha BOIPOCHI IIPH
3aIuTe 3aInuTe 3aIuTe 3aImuTe
yMeTh
nabopaTopHBIX PadoT; nabopaTopHBIX nabopaTopHBIX 71a00paTOpHBIX
WCTIOTTb30BaTh paboT; UCTIOITB30BaTh pabor; pabor;
CYIIECTBYIOIIHE CYILECTBYIOIINE WCTIOJIB30BaTh UCII0JIL30BATh
MaKeThl IPOTpaMM MaKeThl IPOTpaMM CYLIECTBYIOLIHE CYILECTBYIOLINE
WU SI3BIKOB WK SI3BIKOB MaKeThI IPOrpaMMm MaKeThl IPOrpaMMm
OPOrPaMMHUPOBAHUSL | HPOrPaMMHPOBAHUS WIIH SI3bIKOB WIN SI3BIKOB
JUISL KOMITBIOTEPHOTO | JIJIsl KOMIIBIOTEPHOTO | MPOTPaMMHUPOBAHUS | MPOTPaMMHUPOBAHUS
MOJETTUPOBAHUS MOJETUPOBAHUS JUTS KOMITBIOTEPHOTO | JUIl KOMITBIOTEPHOT'O
HedTera3oBoro Aena | Hedrerazosoro nena MOJETUPOBAHUS MOJIEJIUPOBAHNUS
HedrerasoBoro gena | Hedreras3oBoro nena
OOyyaromuiics He OO0yyaromuiics OO0yyarommmcst OObyuaromuiics
BJIaJICCT WITU B BJIaJIceT B HEMIOJHOM JIOITY CKaIOTCSI CBOOOTHO
HEIOCTAaTOYHON 00beMe U TIPOSBIISIET HE3HAYUTEIbHBIC NpUMEHSET
CTEIICHHU BIIAJICET: HEIOCTaTOYHOCTh omuoKHy, MIOJTyYEeHHBIE
HaBBIKAMU PELICHUS | BJIaJICHUS HaBBIKAMMU: HETOYHOCTH, HaBBIKH, B [IOJTHOM
MaTeMaTHYeCKUX HaBBIKAMH PEILICHHS 3aTpyTHEeHUS, oObeMe BlIaJIeeT:
3ajay c MaTeMaTHYECKHX YaCTUYHO BJIaJeeT: | HaBBIKAMH PELICHUS
HCTIOJIb30BaHUEM 3a1ay ¢ HaBBIKAMH PELLCHUS MaTeMaTHYECKUX
BJa/IeTh pa3sHOOOpa3HBIX UCTIOJIb30BaHUEM MaTeMaTHYECKHX 3aj1ad ¢
CpeACTB PasHOOOpa3HBIX 3a7ay ¢ UCIIOJIb30BaHUEM
KOMITbIOTEPHON CpeacTB UCIIOJIb30BaHUEM Ppa3sHoOOpa3HBIX
TIOJJICPIKKH; KOMITBIOTEPHOM Ppa3zHOOOpa3HBIX CpenCTB
METOAaMHU MOJICPKKH; CpeacTB KOMITBIOTEPHON
KOMITbIOTEPHOTO METOAaMHU KOMITBIOTEPHOH HOJICPKKY;
MOJEITUPOBAHUS KOMITbIOTEPHOTO MOJIEPKKY; METOAaMHU
(u3NUecKuX SBICHUH MOJIETUPOBAHUS METOaMHU KOMITBIOTEPHOTO
1 TIPOLIECCOB ¢duznuecKux KOMITBIOTEPHOTO MOJICJIMPOBAHUS
HedTera3oBoro aeia SBJICHUH U MOJEITUPOBAHUS ¢uzngeckux
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OKCIICPUMEHTAJIBHBIC TaHHBIC

OIIK 4. CiocobeH npoBOIUTh U3MEPEHHS U HAOII0ACH!U, 00padaThIBaTh U MPEACTABIAT

Kpurtepun onennBanus

HedTera3oBoro jeia

Jran
(ypoBeHB)
HEYI0BJIETBOPUTEJIBHO | YAOBJETBOPUTEJIbHO xopoiio OTJINYHO
¢buzngeckux N

N SIBJICHUN 1

IIPOLIECCOB SABJICHUN U
IIPOLIECCOB

He()TEera3oBoro Jena MIPOLIECCOB

He()TEera3oBoro Jena

8.3.2. MeToauKka oleHMBAHUS Pe3YJbTATOB MPOMEKYTOYHOM aTTeCTAIUN
[loka3zaTenssMu OLECHUBAHUS KOMIIETEHIIMM HA J3Tane MPOMEXYTOUYHOU
aTTecTalu 1o JauciuriinHe «Du3nKay SBISIIOTCA PE3yiabTaThl OOYUYEHUS I10

JUCLUILINHE.
Ol.[eHO‘-lHI)II/I JUCT PE3yJbTaTOB oﬁyqemm mo JMCIOUIIJIMHE
YpoBeHb
Kon c(OpPMHUPOBAHHOCTH
3HaHus YMeHnus Hagrbiku KOMIIETEHLIUM Ha
KOMIICTCHITUU
JTAHHOM JTare /
OIICHKA
TEXHHUKY
0€30IacHOCTH MPU
MIPOBEICHUN
3KCIIEPUMEHTOB,
TEOPETUUECKHUE HaBBIKAMH
aHaJIM3UPOBATh .
OCHOBHI (DM3HKH; TpaMOTHOM peun,
MEPBUYHBIC
OCHOBHbBIC BU/IbI AHAJIMTUYCCKUM U
pe3yIbTaThl
JKCIICPUMEHTOB B MOCIIEI0BATEIIbHBIM
OIIK-1 3KCIIEPUMEHTOB;
00JacTu MEXaHUKH, MBIIIUIEHUEM,
N JIeNIaTh PACYETHI IO
MOJICKYJIIPHOM (hmzuko-
thopmyinawm,
¢busuku u MaTeMaTUYECKUM
CTPOUTH TpaduKu;
TEPMOJMHAMUKH, anmnapaToM.
ANIEKTPUYECTBA U
MarHeTu3Ma, ONTHKH
U siiepHON (DU3UKH;
MOPSATIOK HaBBIKAMH
TPaMOTHO OTBEYaTh
odopmIIeHUS pelieHus
Ha BOTIPOCHI IPH
na00paTOPHBIX sarmuTe MaTeMaTHYECKIX
pabor mocie 3a/1a9 C
nabopaTopHBIX
MIPOBEACHUS AGoT- WCTIOJIb30BaHHEM
JKCIIEPUMEHTOB; p ’ Pa3HOO0pa3HBIX
HCIIOJIb30BaTh
TEOpPETHUECKUE CPEeICTB
CYLIECTBYIOIIHE .
OCHOBBI MATEMAaTHKH KOMITBIOTEPHOM
MAKeTHI IPOTPaMM
OIIK-4 U (pU3UKY; MOIICPIKKH;
WJIH SI3BIKOB
(usndeckue METOJIaMH
MPOrpaMMHUPOBAHHS
METO/TBI; METOTBI s KOMIIBIOTEPHOTO
MaTeMaTU4YECKOro MOJICITUPOBAHUS
KOMIIBIOTEPHOTO
MIPOrPaMMUPOBAHUS (usnIecKux
MOJICITUPOBAHUS .
C HCIIOJIb30BaHUEM SIBIICHUH 1
HeTEera3oBoro
nH(pOpMaITMOHHO- nena MIPOIIECCOB
KOMMYHHKaLIUOHHBIX He(TerazoBoro
TEXHOJIOTUH Jiena
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YpoBeHb

Kox c(hOpMUPOBAHHOCTH
3HaHuA VYmMmenusa Hasrikn KOMIIETEHIINN Ha
KOMIIETEHIIUN
JIaHHOM dTare /
OIlIeHKa

HG(bTeFaSOBOFO JAciaa

OreHka 1o TUCIHILIHHE (cpeaHee apuGMEeTHIECKOE)

Onenka MO JUCHUIUIMHE 3aBUCUT OT YPOBHA CPOPMUPOBAHHOCTU
KOMIETEHIIUM, 3aKpEeIVICHHbIX 3a JIUCHUUIUIMHOW W TPEACTaBIsieT COOOM cpenHee
apu(pMETUYECKOE OT BBICTABJIEHHBIX OLIEHOK MO OTAEIbHBIM pe3yJibTaTaM OOy4YeHUs
(3HaHwUs, YMEHUHA, HaBBIKH).

OneHka «3a4TeHO» BBICTABIISIETCSA, €CIIU Cpe/iHee apu(PMeTHUIeCKOe HaXOUTCS
B uHTepBaie ot 2,4 no 5,0. OueHka «HE 3a4TE€HO» BBICTABISAETCS, €CIU CpEIHEee
apudMeTHIeCKoe HaxoauTcs B uHTepBasie ot 0 1o 2,4.

OreHKa «OTJIMYHOY» BBICTABIISIETCS, €CJIM CpeiHee apru(METHIECKOE HAXOIUTCA
B uHTEpBaJie ot 4,5 10 5,0.

Or1eHKa «XOPOII0Y BBICTABIISETCS, €CIIH CPEeIHEE apUPMETHIECKOE HAXOIUTCS B
uHTepBaje ot 3,5 no 4.4.

OreHka «yJIOBIETBOPUTEIBHO» BBHICTABISIETCS, €CIIHM CpeAHee apupMeTHIECKOe
HaXOJUTCs B UHTEPBaAJE OT 2,5 10 3.4.

Ouenka «HEYJOBJIIETBOPUTEIBHO BBICTaBJISIETCH, eclu cpenHee
apumeTnueckoe HaxoauTcs B uHTepBasie ot 0 o 2,4.

[IpomexxyTouHas arrectauusi o0ydaromuxcs B popMe 3adera MpoBOJUTCA IO
pe3yibTaTaM BBITIOJIHEHHS BCEX BUJIOB YUEOHOU pabOoThl, MPEAYCMOTPEHHBIX YUEOHBIM
IUTAHOM M0 JAUCHUIUINHE «DU3KKay, IPU 3TOM YUUTHIBAIOTCS PE3YJIbTaThl TEKYIETO
KOHTPOJISL yCIIeBaeMOCTU B TeueHue cemectpa. OIllEHKa CTENEeHH JOCTHKEHUS
OOy4YarOIIMMHUCS TUIAHUPYEMBIX Pe3yJbTaTOB OOYyUEHHUs M0 AUCIUILIMHE TTPOBOIUTCS
MpenoaaBaTeieM, BeIyIUM 3aHATUS [0 AUCIUIUIMHE METOJOM 3KCIIEPTHOM OLICHKH.
[Io utoraMm NpPOMEXKYTOYHON AaTTeCTAaMd MO JIUCLUMIUIMHE BBICTABISETCA OIEHKA
«3aYTEHOY», «HE 3aUTCHOY.

Mlxana
OLICHUBAHUS

Onucanue

BoinonHens! Bce BUAbl y4eOHOUM paboThI, IPEeayCMOTPEHHbIE YYEOHBIM IIJIAHOM.
CTyneHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHH, HABBIKOB IIPUBECHHBIM B
TabiMuax Iokaszaresneil, omepupyeT NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMHU,
3auTeHo HaBbIKaMU, IPUMEHSET UX B CUTYaLIUsX MOBBIIIEHHOH cl10KkHOCTH. [Ipu aTOM MOTyT
ObITh JOMYIIEHbl HE3HAYUTENIbHbIE OMIMOKH, HETOYHOCTH, 3aTPyTHEHHUS MpuU
AHAJINTUYECKUX ONepalusixX, IEPEHOCE 3HAaHUM U YMEHMI Ha HOBbIE, HECTAHAAPTHBIE
CUTyaI1H.

He BbimosHeH oguH uiau Oosee BUIOB y4eOHOM pPabOTHI, MperyCMOTPEHHBIX
He 3auteno | yueOHbIM muaHOM. CTYIEHT JAEMOHCTPUPYET HENOJHOE COOTBETCTBHE 3HAHUIA,
YMEHUH, HaBBIKOB MO 3TanaM (ypoBHSIM) C(OpPMUPOBAHHOCTH KOMIIETCHLIUH,
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AOIIYCKAKOTCA 3HAYUTCIIbHBIC OIJ_II/I6KI/I, IMPOABIACTCA OTCYTCTBHUEC 3H3.HPII>’I, YMGHHﬁ,
HAaBBIKOB IO pAOY HOKaSaTGHef/'I, CTYACHT UCHBITHIBACT 3HAYUTCIIBHBLIC 3aTPY AHCHUA
IIpu ONICPpUPOBAHNHU 3HAHUAMU U YMCHUAMU IIPHU UX IICPEHOCC HAa HOBBIC CUTyalllH.

8.3.3. Meroauka oleHUBAHUSA Pe3yJIbTATOB IPOMEKYTOYHOM aTTEeCTALMU
[lokazarenaMu OLICHMBAHUS KOMIETEHUMA HAa J3Tane MIPOMEXKYTOYHOMU

aTTecTalui 1o AucuuIinHe «®dusukay SBIAIOTCA pe3yJbTaThl OOYyYEHUS IO
IUCIMUIUINHE.

OueHOYHBIN JUCT Pe3yJbTATOB 00Y4YeHHUs MO JUCHUTIIIMHE

YpoBeHb
c(hOpMHPOBAHHOCTH
Kox
3HaHug YMmenusa Hasrikn KOMIIETEHIIMH Ha
KOMIICTEHIIUH
JIaHHOM dTarne /
OIICHKA
TEXHHUKY
0e30macHOCTH MpH
MIPOBEJICHUN
9KCIIEPUMEHTOB,
TEOPETUUECKUE HaBbIKAMH
aHaJIM3UPOBATh N
OCHOBBI (DU3HKH; IpaMOTHOM peun,
MEPBUYHBIC
OCHOBHBIE BUJIBI AHAIMTHYECKAM 1
pe3yIbTaThl
JKCIIEPUMEHTOB B MOCJICI0BATEIIbHBIM
OIIK-1 AKCIIEPUMEHTOB;
001acTH MEXaHUKH, MBIIIUICHUEM,
N JIeJIaTh PACUETHI 10
MOJIEKYJIIPHON (huznko-
tdhopmynam,
busukn u MaTeMaTHYECKUM
CTPOUTH TpaduKu;
TEPMOIMHAMUKH, anmnapaToM.
ANIEKTPUYECTBA U
MarHeTu3Ma, ONTHKH
U siIepHOW (DU3UKH;
MOPSTIOK
o opMIIeHUS HaBBIKAMH
TPaMOTHO OTBEYaTh
1ab0paTOPHBIX perieHus
Ha BOIMPOCHI MPH
paboT mocine MaTeMaTHYECKUX
3aIUTe
MIPOBEACHUS 3a/1a4 ¢
nabopaToOpHBIX
IKCIIEPUMEHTOB; AGoT- HCTIOJIb30BaHUEM
TEOPETHUECKUE p ’ Pa3HOO00pa3HBIX
HCIOJIb30BaTh
OCHOBBI MATEMAaTHKH CPEeICTB
CYIIECTBYIOIIUE .
u GU3UKH; KOMITBIOTEPHOM
MaKeTHI IPOTPaMM
OIIK-4 ¢dusndeckue MOIICPIKKH;
WJIH SI3BIKOB
METO/IbI, METO/TBI METOJIaMH
MPOrpaMMHUPOBAHHS
MaTeMaTH9IeCKOTro s KOMIIBIOTEPHOTO
IPOrpaMMHUPOBAHHS MOJICITUPOBAHUS
KOMIIBIOTEPHOTO
C MCII0JIb30BaHUEM (usndecKux
MOJICITUPOBAHUS .
nH(GOPMAIIOHHO- SIBIICHUH 1
HeTEera3oBoro
KOMMYHHUKAIIHOHHBIX ena IIPOIIECCOB
TEXHOJIOTUH He(Tera3oBoro
He()TEra3oBoro Jena niena
OreHka 1Mo TUCIUILTNHE (CpeaHee apuMeTHIecKoe)
OI_IGHKa «KOTJIIUYIHO» BBICTABJISACTCA, c€Clin cpeaHcee apI/ICl)MeTI/I‘ICCKOG

HaxoauTcsi B UHTEpBaJe oT 4,5 10 5,0.
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O1eHKa «XOPOII0» BBICTABISETCS, €CIIU CpeiHee apu(PMETUIECKOe HAXOAUTCS
B MHTEpBaJIe oT 3,5 10 4.,4.

OreHka «yIOBIETBOPUTEIBHO» BBICTABIISIETCS, €CIIH CpeaHee apupMeTHIECKOe
HaxOJWUTCS B MHTEpBaJe OT 2,5 1o 3.4.

Ouenka «HEYJOBJIETBOPUTEIBHO BBICTaBJISIETCH, ecliu cpenHee
apumeTnieckoe HaxoAuTcsl B uHTEpBaJie ot 0 10 2,4.

[IpomesxyTouHas aTTecTanus oOydaromuxcs B popMe s3K3aMeHa MIPOBOAUTCS 110
pe3yibTaTaM BBITIOJIHEHHS BCEX BUJIOB YUEOHOU pabOoThl, IPEAYCMOTPEHHBIX YUEOHBIM
IUTAHOM MO AMCUUIIINHE «DPU3UKa», IPU 3TOM YUUTHIBAIOTCS PE3YJIbTaThl TEKYILETO
KOHTpOJII YCIIEBa€MOCTH B TeueHue ceMecTpa. OIllEHKa CTENEeHU JIOCTHKEHUS
00y4aroLUMMUCS MJIAHUPYEMBIX PE3YJIbTaTOB 00YUEHMsI MO JUCLMILIMHE TPOBOJUTCS
IIPENOJaBaTeNEM, BEAYIUM 3aHATHS 110 TUCHHUILUIMHE METOIOM 3KCIIEPTHOU OLIEHKH.
[Io mroraMm mHpPOMEKYTOYHOM aTTECTAUUU I10 JUCLUMUIIMHE BBICTABIISETCS OLICHKA
COTJIIMYHOY», «XOPOILO0», «YIOBIETBOPUTEIBLHO» WU «HEYOBIETBOPUTEIHHOY.

HIxajna oneHUBaHUA Onucanne

BrimonHens! Bce BUIBI yueOHOM paboThl, MPeayCMOTPEHHBIE YUECOHBIM
wiaHoM. CTyIEeHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUMN, YMEHUH,
HaBBIKOB TIPUBEACHHBIM B Ta0iuIax IOKa3arelned, OIepupyer
NpUOOPETEHHBIMU 3HAHUSIMM, YMEHUSMH, HABBIKAMH, NPUMEHSAET UX B
CUTYyalMsX NOBBIIIEHHOH CI0XHOCTHU. [Tpr 3TOM MOTYT OBITH TOMYIIEHBI
HE3HAUUTENIbHble  OHMIMOKM,  HETOYHOCTH,  3aTPyAHEHHUs  IIpH
AHAIMTUYECKUX OIEepalusaX, NEPEeHOCE 3HAHUN M YMEHUN Ha HOBBIC,
HECTaHIapTHBIE CUTYalUH.

OTIIMYHO

BrinonHeHs! Bce BUJIbI yueOHOM paboThI, MPeyCMOTPEHHBIE YUEOHBIM
wiaHoM.  CTyJeHT  [EeMOHCTpUPYET  HENOJHOE,  IPaBUIBHOE
Xopo1o COOTBETCTBUE 3HAHWM, YMEHMH, HAaBBIKOB NPHUBEAECHHBIM B TaOnMIaxX
mokaszareiei, nuO0 ecnd TpH  ATOM  OBUIM  JIOMyIIeHHl 2-3
HECYIIIECTBEHHBIE OIINOKH.

BrimonHens! Bce BUJIBI yueOHOM padoThl, MPeyCMOTPEHHbIE YUEOHBIM
wiaHoM. CTyZleHT JEMOHCTPHUPYET COOTBETCTBHE 3HAHHM, B KOTOPOM
OCBeEllleHAa OCHOBHasl, HauboJiee BaXkKHasl YacTh MaTepualia, HO IIPU 3TOM
JIOTyIII€HAa OJIHA 3HAYUTEIbHAs OLINOKA UM HETOYHOCTD.

Y 10BJIIETBOPUTEIILHO

He BbmonHen oauH win  Oojee BUAOB  y4eOHOM  paboTHI,
NPEIYyCMOTPEHHBIX yueOHbIM IIaHoOM. CTyIeHT JeMOHCTpUpYeT
HETIOJTHOE COOTBETCTBHE 3HAHWW, YMEHWH, HABBHIKOB NPUBEIACHHBIM B
TabMUIaxX [oOKa3aTenel, JOMYyCKAaloTCs 3HAYMTeNlbHble  OHIMOKH,
NPOSIBIIIETCS. OTCYTCTBHE 3HAHWW, YMEHHH, HABBIKOB IO PAIY
nokaszaresel, CTYJeHT HCIBIThIBAET 3HAYUTENbHBIC 3aTPYJHEHUS IPU
OTIEPUPOBAHUM 3HAHUSMH M YMEHUSMH NpPU HX TMEPEHOCE Ha HOBBIC
CUTYallUU.

HeynosnerBoputenbHo

9. JaexkrpoHHas nHGOPMANMOHHO-00pa3oBaTeJIbHAA cpeaa
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Kaxxnplii 00ydaromuiicss B TeYeHUE BCETO Meproaa 00ydeHusT 00ecTieurnBaeTCs
WHMBUyaJIbHBIM HEOTPAaHWYCHHBIM JIOCTYIIOM K DJIEKTPOHHOW WH(OpMAIMOHHO-
oOpazoBarenpHOW cpene YeOokcapckoro wuHCTUTyTa ((rmmana) MOCKOBCKOTO
MOJUTEXHUYECKOTO YHUBEPCUTETA U3 JIOOOW TOYKH, B KOTOPOM MMEETCS MOCTYH K
uHPOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOW cetn  «MHTepHeT» (nmamee — ceTh
«HTepHeT»), Kak Ha TeppuTopuM (uinmanra, TaKk W BHE e€e€. OJIEKTPOHHAas
nHPOPMAIMOHHO-00pa3oBaTebHasl Cpella — COBOKYIMHOCTh WH(MOPMAIMOHHBIX U
TEJIEKOMMYHUKAIITMOHHBIX ~ TEXHOJOTHHA, COOTBETCTBYIOIIUX  TEXHOJOTHYECKHUX
CpEJICTB, 00ECTICUUBAIOLIUX OCBOCHHE O0YYAIOIIMMHUCS 00pa30BaTeNIbHBIX IPOrPaMM B
MOJIHOM 00BbEME HE3aBUCHUMO OT MECTa HAaXOXJICHHs OOydarommxcs DIEeKTpOHHas
uH(pOpMaIIMOHHO-00pa3oBaTeNbHas cpefa 00ecleurnBaeT: a) JOCTYyN K Y4eOHbIM
IiaHaM, paboduM MporpaMMaM JUCHUIUIMH (MOJyJei), MPaKTUK, SJIECKTPOHHBIM
y4eOHBIM HM3JIaHUSAM M DJIEKTPOHHBIM 00pa30BaTENbHBIM pecypcaM, YKa3aHHBIM B
pabouux mporpaMMax JUCHUIUIMH (MOAyJiel), TpakTuk; O0) dopMupoBaHue
AJIEKTPOHHOTO TOPT(HOINO 00yUaromerocs, B TOM YHCIIE COXPAHEHUE €ro paboT u
OLICHOK 3a 3TH padoThl; B) (pHKCALIMIO X0/1a 00pa30BaTEIBHOIO MpoIiecca, Pe3yIbTaTOBR
IPOMEKYTOUHOM aTTeCTaIllui M Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBI OaKanaBpuaTa; T)
NpoBeJCHHE YYEeOHBIX 3aHATHH, TPOIENyp OICHKH pe3yibTaToB OOydYeHHs,
peanuzanys KOTOPBIX TPEIYyCMOTpEHa C MPUMEHEHHEM OJJIEKTPOHHOTO OOYyYeHHS,
JTVCTAaHIIMOHHBIX 00pa30BaTENBbHBIX TEXHOJOTHHA, J[) B3aUMOJCHCTBHE MEXIY
y4aCTHHKaMU 00pa30BaTelIbHOrO IMpollecca, B TOM YHCIE CUHXPOHHOE M (WJIN)
ACMHXPOHHOE B3aUMOJCHCTBUS OCcpeCTBOM ceT «HTepHeT». OYHKIIMOHUPOBAHUE
AIEKTPOHHOMN uH(OPMAIIMOHHO-00pa30BaTEILHOM cpeabl oOecrieunBaercs
COOTBETCTBYIOILIUMU CpeIICTBAMHU UH(OPMAITMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTUN U KBATH(UKAIMEH paOOTHUKOB, €€ UCIIOJIB3YIOIINX U TOIICP KHUBAIOIIUX.
OYHKIIMOHUPOBAHUE  DJIEKTPOHHON  HH(POPMAIMOHHO-00PA30BATENBHOM  CPEIbl
COOTBETCTBYET  3akoHomaTenbcTBY  Poccuiickoii  ®Denmepannu.  OCHOBHBIMU
coctapisromu DMOC unnana sBIAIOTCS: a) CAaUT MHCTUTYTa B cetu MHTEpHeT,
pacronoxkeHHbli 1o aapecy www.polytech21.ru, https://chebpolytech.ru/ koTopsiii
o0ecreynBaer: - A0CTyl OOy4aromuXxcs K y4eOHbIM IUIaHaM, paboyuM IporpamMmam
TUCIUTUINH, TPAKTUK, K W3JaHUSAM DJICKTPOHHBIX OHMOJHMOTEUHBIX CHCTEM,
DJIGKTPOHHBIM HWH(OPMAIMOHHBIM W 00pa30BaTENbHBIM pecypcaM, YKa3aHHBIX B
pabounx nporpammax (paszmensl caiita «CBeneHuss 00 oOpa3oBaTeIbHOM
OopraHu3aIumny); - *HHOPMUPOBAHUE 00YUAOIIMXCSI 000 BCEX M3MEHEHUAX YU4eOHOTO
nporiecca (HOBOCTHas JIGHTa caiiTa, JIGHTa aHOHCOB); - B3aWMOJCHCTBUE MEXIY
y4acTHHKaMu 00pa3oBaTeNbHOTO Tpoliecca (mojapasnernbl caita «3aaaTh BOIPOC
TUPEKTOPY»); 0) odulManbHbIe JIEKTPOHHBIC aJpeca MoApa3AeIieHU U COTPYTHUKOB
uHCTUTYTa C SHAaekc-momeHoMm (@polytech2l.ru (CcrMCOK KOHTAaKTHBIX JAaHHBIX
nojapaszeneHuii @unnana pasMelleH Ha opuuuaibHOM caiTe Punnana B pasjene
«KOHTaKThI», COHCKH KOHTAKTHBIX O(MDHUIIMAIBHBIX  AJIEKTPOHHBIX  JaHHBIX
npenojaBarenei  pasMmeiieHsl B nojapasnenax  «Kadenpe») obecneuuBarot
B3aMMOJCCTBHE MEXKAYy YYaCTHHKaMH OOpa30BaTENBHOTO MpOIecca; B) JWYHBIN
kabuHeT oOyuwaromerocs (mopTdonno) (BXOoJ B JUYHBIM KaOMHET pa3MeIleH Ha
ouimanbHoM caiite @unmnana B pasznene «CTyneHTy» nojapaszzene «JIeKTpOHHas
nH(pOpMaIIMOHHO-00pa30BaTelibHAs Cpe/lay) BKIIOYAET B ceOs MopT(oIno CTyIeHTA,
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AIIEKTPOHHBIC BEJOMOCTH, PEUTHHI CTYJIEHTOB M OOecreduBaeT: - (hUKCaIMio Xoj1a
o0pa30BaTeIBLHOTO TPOIECCa, Pe3yJbTaTOB MPOMEKYTOYHOW aTrTecTallud U
PE3yNbTaTOB OCBOEHUST 00pa30BaATEIBHBIX MPOTPaMM 00yJarOIITUMUCH,

- (opMupoBaHuE 3JIEKTPOHHOTO MOPTHOINO 00YyUaIOLIErocs, B TOM YHUCIE C
COXpaHeHue paboT oOydarolerocs, peUeH3Ud M OLEHOK Ha 3TU padoThl, T)
AJIEKTPOHHBIE OMOJIMOTEKH, BKIIOYAIOIINE 3JIEKTPOHHBIE KaTaJOTH, MOJIHOTEKCTOBBIE
JOKYMEHTbl U 00€cCleyuBalolIie JOCTYN K y4eOHO-METOJIMYECKUM MaTepuaiam,
BBIITYCKHBIM KBaTU(UKAIIMOHHBIM paboTtam u T.1.. YeOokcapckoro HHCTHUTYTa
(pummana) - «MIPBUC» 1) anektponHo-0nbnroreunsie cuctemsbl (ObC), BKitouaromnme
DJIEKTPOHHBIM  KaTajor M IOJHOTEKCTOBBIE  JOKyMeHTBl: -  «JIAHDb»
-www.e.lanbook.com - OGpa3zoBarensHas miatdgopma HOpaiit -https://urait.ru e)
mwiarpopma nudpoBoro obpazoBanus Ilomutexa -https://lms.mospolytech.ru/ x)
cucteMa «AnTuIiaruat» -https://www.antiplagiat.ru/ 3) cuctema 3J€KTPOHHOTO
nokymentoobopora DIRECTUM Standard — oGecneunBaeT AOKYMEHTOOOOPOT
Mexay Punuanom u YuuBepcureroM; u) cucreMa «l1C VYmpasnenue BY3om
OnextpoHHbld  nekaHaT»  (MOCKOBCKMH — MOJMMTEXHUYECKUM  YHUBEPCHUTET)
obecnieunBaeT (UKCalUI0 XoAa 00pa30BaTEILHOTO Ipoliecca, pe3ysbTaToB
IPOMEXYTOUHOM aTTECTAllUK U PE3YJIbTaTOB OCBOEHMsI 00pa30BaTENIbHBIX IPOrpaMM
oOyuaromumucsi; k) cucteMa «POLYTECH  systems»  obecrneunBaer
UHPOPMAIIMOHHOE,  JOKYMEHTaJIbHOE  aBTOMAaTU3MPOBAHHOE  COIPOBOXKICHUE
o0pa3oBaTeapHOrO0  Ipolecca; J) cuctemMa «AOUTypHEHT»  oOecreunBaeT
JOKYMEHTAJIbHOE  aBTOMATHU3MPOBAHHOE  COMPOBOXKJACHHE pPadOTBHl  MPUEMHOU
KOMUCCHH.

10. IlepeyeHb OCHOBHOW M JONOJHHMTEJNbHON Y4YeOHOHM JHUTEpPaTypbl,

He00X0IMMOIi 1JIS OCBOEHM S IV CHUTLIUHBI
OcHoBHas uTEpaTypa:

1. CaBenbeB, M. B. Kypc oOmeit ¢usuku. B 3 tomax. Tom 1. Mexanuka.
MonekynsipHas ¢pusmka : yaeOnuk s By30B / U. B. CaBenbeB. — 21-e u3z., crep. —
Cankt-IletepOypr : Jlanp, 2026. — 448 c¢. — ISBN 978-5-507-55015-9. — Tekcr :
MeKTpoHHEIHN //  Jlane :  amekTpoHHO-OMOnmoreunas cuctema. —  URL:
https://e.lanbook.com/book/515100

2. CapenneB, U. B. Kypc o6mieit ¢puszuku. B 3 Tomax. Tom 2. DieKTpuyecTBO U
MaraeTusMm. Bonnasl. Ontuka : yueOnuk 11 By30B / M. B. CaBenbeB. — 20-e usg., cTep.
— Camnkr-IletepOypr : Jlanb, 2026. — 512 c. — ISBN 978-5-507-55016-6. — Texer :
ANEKTPOHHBIN //  Jlaub : »nekTpoHHO-OMONMoTeuHas cucrema. —  URL:
https://e.lanbook.com/book/515101

3. CasenbeB, U. B. Kypc o6mieit ¢usuku. B 3-x 11. Tom 3. KBanToBas onrtuka.
AtomHas ¢usuka. Ousnka TBepaoro tena. GusnkKa aTOMHOTO s/ipa U 3JIEMEHTapHBIX
yactuil / U. B. CaBenbeB. — 16-e u3., crep. — Cankr-IletepOypr : Jlanb, 2025. —
320 c. — ISBN 978-5-507-50503-6. — Texkct : anekTpoHHbIi // JIaHb : 3JIEeKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/440198

4. CasenneB, . B. COopHUK BOIIPOCOB U 3a/1a4 Mo o0miei ¢pusnke : yueOHOoe
noco6ue ais By3oB / U. B. CaBenbeB. — 12-e uzn., crep. — Cankr-IlerepOypr : Jlanb,
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2025. — 292 ¢. — ISBN 978-5-507-53464-7. — TekcT : anexTpoHHsii // Jlanp :
IeKTpOHHO-OnbMoTeunas cucrema. — URL: https://e.lanbook.com/book/487382

JdonoJiHuTeIbHAS JJUTEpaTYpa

1. Aiizennion, A.E. ®usuka: y4yeOHMK H MPAKTUKyM [JI1 BY30B /
A. E. Aiizention. — Mocksa : UznarensctBo FOpaiit, 2023. — 335 ¢. — (Briciiee
oOpaszoBanue). — ISBN 978-5-534-00487-8. — Tekct : D3IEKTPOHHBIN //
O6pa3zoBarenbHas mwiathopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/511373

2. Topnau, B. B. ®uszuka. CamocTosiTenbHas paboTa CTyJIeHTa : YUeOHUK IS
By30B / B. B. I'opnau, H. A. MBanos, M. B. [Inactuanna. — 2-e usn., ucmp. ¥ 101, —
Mocksa : UzpatensctBo HOpaiit, 2025. — 168 c. — (Bbicmiee o0pa3oBanue). —
ISBN 978-5-9916-9816-0. — TexkcT : anektpoHHbIit // OOpa3zoBarenbHas miatopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/561804

3. UBmues, A. JI. ®usuka / A. JI. UBnueB. — 4-¢ usn., crep. — CaHKT-
[lerepOypr : Jlawb, 2024. — 676 c. — ISBN 978-5-507-48769-1. — Tekcr :
ANEeKTpOHHBIN //  Jlanb @  anekTpoHHO-OuOnmoreunas cucrema. —  URL:
https://e.lanbook.com/book/362933

4. KpaBuenko, H.H). ®wusuka: yuyeOHUK U TPaKTHUKyM JUIsi BY30B/
H. 1O. KpaBuenko. — Mocksa : UznarensctBo IO0paiit, 2025. — 322 c. — (Bricmiee

oOpazoBanue). — ISBN 978-5-534-19224-7. — Tekcr : DdNEKTPOHHBIH //
Oo6pazoBatenbhas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560805

5. Pognonos, B. H. ®uzuka : yueOHOe  mocoOue  JJIsi  BY30B/
B. H. PoguonoB. — 2-e u3a., ucnp. u jomn. — Mocksa : M3narensctBo IOpaiir,
2025. — 236 c. — (Briciiee obpazoBanue). — ISBN 978-5-534-20787-3. — TekcT :
anekTpoHHbI // OOpazoBarenbHast 1uiatdopma IOpaitt  [caiit]. — URL:

https://urait.ru/bcode/558786

6. Tpodumona, T. . PykoBoacTBO K pelieHuro 3a1a4 1o Gu3nke : y4eOHHK IS
By30B/ T.W. TpopumoBa. — 3-e wu3n., ucnp. u gon. — Mocksa : M3garenscTBO
FOpaiit, 2025. — 265 c. — (Boiciee oo6pazoBanue). — ISBN 978-5-9916-3429-8. —
Teker : anextponnbit // O6pazoBatenbHas 1uargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/559650

7. ®u3nka : yueOHUK U npakTUKyM g By30B / B. A. UnbuH, E. 10. baxTtuna,
H. b. Bunorpanosa, I1. 1. Camoiinenko ; nox penakuueit B. A. Uneuna. — MockBa :
M3narenscTBo Opaiit, 2025. — 399 ¢. — (Bricmiee o6pa3zoBanue). — ISBN 978-5-
9916-6343-4. — Tekct : anekTpoHHbIM // OOpa3oBarenbHas miatdopma FOpailt
[caiiT]. — URL: https://urait.ru/bcode/560134

Iepuoguka

1. HedrerazoBast mpOMBIILIEHHOCTH : OTPACIIEBOM *KypHai. https:/nprom.online
- Tekcr : 3MEeKTPOHHBIN.

2. bypenue u HePTh : HAYYHO-TEXHUYECKHUU PELEH3UPYEMbIH KypHa.
https://burneft.ru - TekcT : 371€KTPOHHBIA.
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11. IIpodeccnonasbHbie 0a3bl JAHHBIX U HHGPOPMALMOHHO-CIIPABOYHbIE

CHUCTEMBI

IIpodeccuonanbuas 6a3za
AAHHBIX U MH(OPMALTMOHHO-
CIPABOYHbIE CHCTEMbI

HNudopmanus o npaBe co6CTBEHHOCTH (PEeKBU3UTHI
JA0roBoOpa)

Acconuanus WHXEHEPHOT O
oOpa3zoBanus Poccun
http://www.ac-raee.ru/

CoBepiieHCTBOBaHHE ~ 00pa3oBaHMs M WH)KEHEPHOM
JEATEIFHOCTH BO BCEX HMX IPOSBICHHUAX, OTHOCAIIMXCA K
y4eOHOMY, HAYYHOMY M TE€XHOJIOTMUECKOMY HaIlpaBJICHUSM,
BKJIIOYAsl TIPOLIECCHI TIPENOJaBaHusl, KOHCYJIbTUPOBAHUS,
UCCIIeIOBAHMS, Pa3paObOTKU HMHKEHEPHBIX PELICHUH, BKIIIOYAs
HedTerazoByto orpacib, TpaHcdepa TEXHOJOTHWH, OKa3aHHS
IIMPOKOTO CIEKTpa 00pa30BaTENIbHBIX YCIYT, 0OecredeHus
CBsI3e C OOIECTBEHHOCTHIO, IPOM3BOACTBOM, HAYKOH H
MHTETPAallMd B MEXIyHApOJHOE HayYHO-00pa3oBaTeIbHOE
IPOCTPAHCTBO.

CBOOOHBIN JIOCTYII

CaiiT AreHtcTBa He(TEra3oBou
nHpopmaruu
http://www.angi.ru/

Caiir ArenrctBa Hedterazopoit uHpopmaruu ANGI.Ru
NpeACTaBIsIeT  CO0OM  CIeNMAaTM3UPOBAHHBIA  TOpTAal,
UHGOPMUPYIOIIUN OTPACIEBYI0 OOIIECTBEHHOCTh O >KHU3HU
TOTUIMBHO-PHEPreTHUecKoro komruiekca Poccun. 3xaech
MO>KHO 03HAKOMHTbCSI C TEHAEPAMH U BaKaHCUSIMH HE(DTIHBIX,
ra3oBbIx M He(dTerazocepBucHbIX KommaHuil. Co3naHa
KpyTHas 6a3a JaHHBIX [0 MPEeaNPHUATHIM oTpacin. YToO uaru
B HOTY CO BpEMEHEM, OTKPBIT M pPa3BUBACTCS pas3feln
"BuneonoBoctu", co3gan kanan "HedrerazoBoe Buaco" Ha
YouTube.

CBOOOJHBIN TOCTYII

Bonpmas sHnuknonenus Hetu
M rasa

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

OHuukionenus coaepxxut 630295 crateit w3 pasHBIX
obOnacteli HayKM U TEXHUKH. TeKCcTOBOi Oazoit ams
COCTaBJICHUS DHIMKJIONICUH CTala dJICKTPOHHAsT OMOIHoTeKa
«Hedtb-T"a3y.

denepanbHbIil
«Poccuiickoe
oOpa3oBaHue» [DNEeKTPOHHBIN
pecypc] — http://www.edu.ru

OpTal

@®enepanbublii  noptann  «Poccuiickoe oOpa3oBaHue» —
YHUKaJIbHBI HMHTEpHET-pecypc B cdepe oOpazoBaHHi U
HaYKH.

ExxenHeBHO MyONIMKYyeT caMble akTyallbHble HOBOCTH, AHOHCHI
COOBITUH, HH(QOPMAIMOHHBIE MaTepuajbl s MHUPOKOIro
Kpyra uyutareneid. ExxeHenenbHO Ha mopTaje pa3MeIlarTcs
OKCKJIFO3UBHBIC ~ MaTepUallbl, HMHTEPBBIO C  BEAYIIUMHU
CHELUAINCTAMU — T[IeJjaroraMu, ICHXOJOTaMH, Y4YCHBIMH,
peTopTaXk U aHATUTUIECKHUE CTATHU.

YuraTenu MmosyyaroT JOCTYN K HOPMAaTHUBHO-IPaBOBOM Oaze
chepsl 00pa3oBaHUsA, OHH MOTYT IIOJIB30BATHCA CAMBIMU
Pa3JIMYHBIMU TOJIE3HBIMU CEPBUCAMU — TAKMMHU, KaK OHJIalH-
TECTUPOBAHUE, OMPOCHI M0 AKTYaJIbHBIM TEMaM U T.1I.

CrpaBouHas mpaBoBas
cucrema (CIIC)
«KoncyapranTtlLirocy

3akoHonarenbcTBO P® Komekchl M 3aKOHBI B MOCIEIHEH
penakuuu. Y 00HBIN TOMCK 3aKOHOB KOJIEKCOB NMPHUKA30B U
JIPYTUX  JOKYMEHTOB. EikenHeBHbIE 0030phl  3aKOHOB.
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IIpodeccuonanbuas 6a3za
AAHHBIX U MHGOPMALHOHHO-
CIpaBO4YHbIE CHCTEMBI

HNudopmanust 0 npaBe coO0CTBEHHOCTH (PEKBU3UTHI
JA0roBOpa)

http://www.consultant.ru/

Koncynpranuu no 6yxy4eTy U HaJIoroO0JI0KESHHIO.

DNEeKTPOHHBIA NEPUOANYECKUN
crnpaBoyHHK «Curctema
I'TAPAHT»

https://www.garant.ru/

3aKOHOJATENLCTBO - 3aKOHBI M KoAeKCHl Poccuiickoi
Oenepanun. [lonHbIE TEKCTHI JOKYMEHTOB B TOCIEIHEH
pemaxkiu. AHaTUTHYECKUEe TPO(EeCCUOHATEHBIC MaTEpUaJIbL.

YHuBepcurerckas
nH(pOpMaIMOHHAs CUCTEMA
POCCUA
https://uisrussia.msu.ru/

Tematuueckass d>neKTpoHHas OuOnmoreka wu 0aza Juis
NPUKIAJHBIX ~ WCCIENOBaHUH B  OONACTH  SKOHOMHKH,
yIpaBJICHUs,, COIHMOJOIWH, JIMHTBUCTUKH, (uirocopum,
¢unonoruu,  MEXIYHApOAHBIX  OTHOIICHWH,  IpaBa.
CBOOOTHBIN JIOCTYII

Hay4Has JIEKTPOHHAS
o6ubimoreka Elibrary
http://elibrary.ru/

Hayunas snextponnas Oubmmorexka eLIBRARY.RU - st10
KpYIHEHIIUN pOCCUUCKUI HH(POPMAIIMOHHO-aHATUTHYECKUI
nopran B 0OJAacTH HAyKH, TEXHOJOIMH, MEIMLUHBI U
oOpasoBaHus, coaepkammii pedeparbl U TOJTHBIE TEKCThI
Oosiee 26 MJIH Hay4HBIX CTaTeH W MyOJIMKalMiA, B TOM YHCIE
3NeKTpoHHbIE Bepcuu Oonee 5600 poccuiickuX HaydHO-
TEXHUYECKUX )KYPHAJIOB, U3 KOTOpbIX Oosee 4800 xypHaIoB B
OTKPBITOM JOCTYII€ CBOOOIHBIN AOCTYII

caut HcTuTyTa HAy4yHOU
nH(popMaIuu 1o
OOIIIECTBEHHBIM HayKaM
PAH.
http://www.inion.ru

bubmuorpaduyeckne 6a3pr  manaeix UHMOH PAH mo
COIMAIGHBIM M TYMaHUTApHBIM HayKaM BEIyTCS C Hadvaja
1980-x romoB. O6mwmii 00BEM MacCUBOB COCTABISIET Oosee
3 muH. 500 ThIC. 3anuceit (manHble Ha 1 sHBaps 2012 r1.).
Exeronnsiii npupoct — okoso 100 TeIc. 3anucei.

B 06a3pl maHHBIX BKIIOYAIOTCS AHHOTHPOBAHHBIC OIMCAHHS
KHUT U CTaTed M3 JKypHAJIOB M cOOpHHUKOB Ha 140 s3pIkax,
nocrynuBimnx B dyHaamentanbHyto 6ubanoreky MHMOH
PAH.

Onucanus cTatel 1 KHUT B 0a3aX TaHHBIX CHa0KEeHbI HIHPPOM
XpaHEHUs U CCBUIKAMM Ha TOJHBIE TEKCThl MCTOYHHKOB W3
HayuHoil 371eKTpOoHHOM OMOJINOTEKH.

. Otpacian .
Ha3zBanue Coxpaménn | OpraHu3anmoHHO- . 6§acn, OdunuanbubIi
OpraHu3auuu oe Ha3BaHHWe | MpaBoBas popma caiir
AesiTeJIbHOCTH)
Ob6mepoccuiickoe
Oo1epoccuiickas http:/
OTpaciIeBoc Herz)L:: I;[a CTBEHHA I[o6fgt1a, WWW Orggp ru/o
nepepaboTKa, . .Iu/o-
00BeIUHEHNE OOOP HI'TI yAap pep .
N . s HCKOMMEpYECKast | TPaHCIOPTHPOBKa nas/documenti-
HeTsAHOM 1 Tra30BOM opranmsaLs wedyTH 1 rasa ocor-ngp/
IIPOMBITTUICHHOCTH
Hamumonansa
Hanuonanpnas as Tlo6brua,
Acconmanus YacTtHas nepepaGoTKa, https://nangs.org/
Accommanus bout/wh
HeTETa30BOroO HedTerasoBo COOCTBEHHOCTH TPAHCIIOPTHPOBKA about/why
He(TH U raza
cepBHca
p T'O CepBHCA
Coros Obmepoccuiickas JloGwraa,
HErocyaapCTBEHHA nepepaboTKa, http://
HeTEPOMBIIUICHHH CHII yaap pep /
ST HEKOMMEpUECKasi | TPaHCIOPTHPOBKA WWW.sngpr.ru
KOB OpraHMzaIys HeH ¥ rasa
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12. IIporpammuoe

o0ecreuenue

(IMIIeH3MOHHOE |

CB0OOOIHO

paCHpOCTpaHSIeMOG), HCIIOJb3YEMO€ IIPH OCYHIECTBJICHUU Oﬁpa?.OBaTeJIBHOFO

npouecca

Aynuropus

IIporpammHuoe
o0ecreueHue

HNudopmauus o npase
cO0CTBEHHOCTH (PEKBH3HTHI
JA0T0BOPa, HOMep JIMIEH3UH U T.J1.)

Ne 2126 YyeOHnas ayauTopust
JUTsl TIPOBEICHUS YICOHBIX
3aHATHUH BCEX BUJIOB,
MIPEyCMOTPEHHBIX POTPaMMON
cpeaHero npoQeccuoHaIbHOTO
oOpa3zoBaHusi/OakanaBpuara/
CHEeLMAINUTETa/ MATUCTPATYPHI,
OCHaIlleHHast 000pyJOBaHUEM U
TEXHUYECKUMU CPEICTBAMHU
o0y4eHus1, COCTaB KOTOPBIX
orpenensercs B pabounx
porpaMMax TUCIIHTUTHH
(Monyneit)

Kabunet Hedrerasororo aena

1C:Ilpennpustue 8.
KommuiekT 1i1st 00ydeHust

norosop Ne 08/10/2014-0731

Windows 7 moroop NeJ103 ot 30.05.2012) ¢
OLPNLAcdmc norcornamenusMu ot 29.04.14 u
01.09.16
(6eccpoyHast TMIICH3HS)
Kaspersky Endpoint CyOnuiieH3uOHHBIN JOTOBOP

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

Ne977 1049.EI1/25 ot 10.12.2025

Yandex Opayzep

CB00O0HOE pacrpocTpaHsIeMoe
porpaMMHOE 00eCTICUCHHE
(beccpouHast TUIICH3US )

Microsoft Office Standard
2007(Microsoft
DreamSpark Premium

HOMED JUIeH3UN-42661846 ot
30.08.2007) ¢ momcornameHus M| OT
29.04.14 1 01.09.16 (6eccpounas

Electronic Software JIUTICH3US)
Delivery Academic
(Microsoft Open License
MTC Jlunak Horosop Ne2/2026 (091 168.EI1/26)
ot 27.03.2026
AdobeReader CBOOOHO pacrpocTpaHsieMoe

nporpaMMHoe o0ecrieyeHue
(6eccpoyuHast TMIICH3US)

Ne 2160 YueOnas ayauTopust
JUIS TIPOBEJIEHUST YUEOHBIX
3aHATHI BCEX BUJIOB,
MPelyCMOTPEHHBIX TPOrPaMMOit
cpeaHero npogeccuoHaIbHOTO
oOpazoBanwus/OakanaBpuara/
CTELUANNUTETa/ MATUCTPATYPHI,
OCHAIIIEHHAsI 000pyA0BaHUEM U
TEXHUYECKUMU CPEICTBAMHU
00yd4eHus1, COCTaB KOTOPBIX
orpenensercs B pabounx
MporpaMMax JTUCIUILUINH
(Moyneit)

Kabunet trexHonmoruu
MIPOU3BOJICTBA M| PEMOHTA
MalIiH

1C:IIpennpustue 8.
Komrutekt mi1st o0ydeHust

norosop Ne 08/10/2014-0731

Windows 7 noroop NeJ103 ot 30.05.2012) ¢
OLPNLAcdmc norcoriamesuamMu ot 29.04.14 n
01.09.16
(6eccpoyHast TMIICH3HS)
Kaspersky Endpoint CyOnuIieH3UOHHBIN JOTOBOP

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

Ne977 1049.EI1/25 ot 10.12.2025

Yandex Opayzep

CB00O0HOE pacrpocTpaHsIeMoe
porpaMMHOE 00ecTIeueHHe
(beccpounast TUIICH3US )

Microsoft Office Standard

HOMED JIMIIeH3UU-42661846 ot
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HNudopmanus o npase

IIporpammuoe
Ayauropus COOCTBEHHOCTH (PEKBU3UTHI
o0ecneueHnue
J0roBOpa, HOMep JUIEH3UH U T.1.)
2007(Microsoft 30.08.2007) ¢ momncoriameHus M| OT

DreamSpark Premium

29.04.14 1 01.09.16 (6eccpounas

Electronic Software JIUTICH3HS)
Delivery Academic
(Microsoft Open License
Ne 1176 YyeOnas ayauTopust Kaspersky Endpoint CyOnuIeH3MOHHBIH JOTOBOP

JUIS TIPOBEJICHUST YUEOHBIX
3aHATHI BCEX BUJIOB,
MPETyCMOTPEHHBIX IPOTrpaMMOi
CpeaHeTo MPOoPECCHOHATHHOTO

Security mist OusHeca —

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

Ne977 1049.EI1/25 ot 10.12.2025

oOpasoBanwus/OakanaBpuara/ License
CHCTIHATUTETa/ MATUCTPATYPBI, Windows 7 noroBop NeJI03 ot 30.05.2012) ¢
OCHAIIICHHAsI 000pY0BaHUEM U OLPNLAcdmc norcornameHusMu ot 29.04.14 u
TEXHUYECKUMHU CPEICTBAMU 01.09.16
o0y4eHus1, COCTaB KOTOPBIX (6eccpodHast TMIICH3HS)
OnpeensieTcs B pabounx Yandex Opay3ep CBo0OoHOE pacnpocTpaHsieMoe
MporpaMMax JTUCIUILUINH porpaMMHOe 0OecreYeHHe
(Motyneit) (Geccpounast TUTICH3MS)
JlaGopaTopus pusuku
MTC Jluak Horosop Ne2/2026 (091 168.EI1/26)
ot 27.03.2026
AIMP 0TE€YECTBEHHOE CBOOOIHO
pacmipocTpaHsieMoe MPOrpaMMHOE
obecnieuenue (OeccpoyHas
JIULICH3US)
Ne 1186 YuebOnas ayauropus Kaspersky Endpoint CyOHIICH3UOHHBIHN I0TOBOP

TUISL IPOBEICHUS YUeOHBIX
3aHATHI BCEX BUJIOB,
NPEeTyCMOTPEHHBIX MIPOTrPaMMOi
cpenHero npodeccHoHaIbHOTO
oOpa3oBaHust/OakanaBpuara/
CIICIMATINTETa/ MarUCTPATYPBI,
OCHaIlleHHast 000py/TI0BaHHEM U
TEXHHYECKHMU CPEICTBAMU
00y4eHWMsI, COCTaB KOTOPBIX
ompeaessieTcst B pabounx
nporpaMmax JUCIUILTHH
(Moyeit)

Jlaboparopus hpuzuku

Security mst OuzHeca —

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

Ne977 1049.EI1/25 ot 10.12.2025

License
Windows 7 noroBop NeJ[03 ot 30.05.2012) ¢
OLPNLAcdmc noricornamienussiMu ot 29.04.14 u
01.09.16
(6eccpouHast IMIIEH3US)
Yandex Opay3ep CBobosHOE pacrpocTpaHsieMoe
IIpOrpaMMHO€E 0OecIieyeHe
(OeccpouHast TUIICH3US)
MTC JIunk Horosop Ne2/2026 (091 168.EI1/26)
ot 27.03.2026
AIMP OTE4YeCTBEHHOE CBOOOIHO

pacmpocTpaHsieMoe IPOrpaMMHOE
obecnieuenue (OeccpoyHast
JIUIICH3US)
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HNudopmanus o npase

IIporpammuoe
Ayauropus COOCTBEHHOCTH (PEKBU3UTHI
o0ecneueHnue
J0roBOpa, HOMep JUIEH3UH U T.1.)
Ne 1126 [Tomenenue s Kaspersky Endpoint CyOHIIeH3UOHHBIHN T0TOBOP

CaMOCTOSITENIbHON PabOTHI
oOyyJaronuxcs

Security mist OuzHeca —

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

Ne977 1049.EI1/25 ot 10.12.2025

License
Windows 7 noroBop NeJ[03 ot 30.05.2012) ¢
OLPNLAcdmc noricornamnienusiMu ot 29.04.14 u
01.09.16
(6eccpouHast IMIIEH3US)
AdobeReader CBOOOIHO pacrpocTpaHsIeMoe

IporpaMMHO€E 0OecrieyeHe
(6eccpoyHast TMIICH3HS)

I"apanT- cripaBO4HO-
[IpaBOBasi CUCTEMA

Jorosop NeC-002-2025 ot
09.01.2025

Yandex Gpay3sep

CBOOOJIHO PaCIpOCTPaHIeMOe
nporpaMMHoe o0ecrieyeHue
(6eccpoyuHast TMIICH3US)

Microsoft Office Standard
2007(Microsoft
DreamSpark Premium

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

Electronic Software JIUTICH3US)
Delivery Academic
(Microsoft Open License
MTC Jlunak Horosop Ne2/2026 (091 168.EI1/26)
ot 27.03.2026
AIMP OTEYECTBEHHOE CBOOOHO

pacnpocTpaHsIeMoe IPOrpaMMHOE
obecrieuenue (OeccpoyHast
JIUTICH3HS)
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13. MarepuajibHO-TEXHUYECKOE o0ecniedeHue TUCIMITIMHBI
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Tun u HOMEP MOMEIIICHUSA

IlepeyeHb OCHOBHOIO
000pya0BaHMS M TEXHHUYECKHX
CpeACTB 00y4eHHus

VYuyebHass ayauTopust i NPOBENEHHUS Y4eOHBIX
3aHATUHI BCEX BUIOB, IIPEyCMOTPEHHBIX IIPOrpaMMOM

CpEIHEro podecCHOHATBHOTO
oOpa3oBanusi/0akanaBpuara/ crieranureTa/
MarucTpaTypbl, OCHAIllCHHas OOOpyJOBaHUEM H
TEXHUYECKUMHU  CPEJICTBAMHU  OOydYCHHS, COCTaB

KOTOPBIX OmIpeleisieTcs B pabouux IMporpaMMmax
JUCHUTUIUH (MOJTyJICH)

Kabunet Hedrerazororo aena

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

O06opyaoBaHuE: KOMILISKT MeOeIu
JUTSL y9eOHOTO TpoIiecca; J0CKa
y4eOHast; CTCH]IbI

TexHuueckue cpeacTBa O0yUCHHUS:
KOMITBIOTEPHAS TEXHHKA,;
MYJIETUMEIUIMHOE 000PYI0OBaHHE
(TIpoekTop, 3KpaH)

VYdeOHast ay TUTOpHS JJIs1 TIPOBEICHHS YUSOHBIX
3aHSATHI BCEX BUJIOB, PEAYCMOTPEHHBIX
TIPOTPaMMO¥ CpeTHEro MPOoPhECCHOHATLHOTO
oOpa3oBaHwusi/0akaiaBpuaTa/ crienuainTera/
MarucTpaTypbl, OCHAIIICHHAs] 000PYI0BaHUEM U
TEXHUYECKUMU CPEJICTBAMHU O0yUYCHUS, COCTAB
KOTOPBIX OIpEeeNsIeTcsl B pabounx mporpaMmmax
JTUCIUTUTUH (MOJTYJICH )

KabuHeT TeXHOJI0THH IPOU3BOJICTBA U PEMOHTA
MariuH

Ne 2166 (r. YebGoxkcapsl, yi. K. Mapkca, 1.60)

O06opyaoBaHue: KOMILIEKT MeOeIn
JUTSL y9eOHOTO TpoIiecca; J0CKa
ydeOHasi; CTCH/IbI

TexHuueckue cpeacTBa O0yUCHHUS:
KOMITBIOTEPHAS TEXHHKA,;
MYJIbTUMEIUIHOE 000pYy10BaHKE
(TIpoekTop, 3KpaH)

VY4eOHast ay TUTOpHS AJIsl IPOBECHHS yIeOHBIX
3aHATHUH BceX BUJOB, IPEAYCMOTPEHHBIX
MpOTrpamMMOii cpetHero NMpodhecCHOHAIEHOTO
oOpa3oBaHmus/06akanaBpuaTa/ crenuainurera/
MarucTpaTyphbl, OCHAIIEHHAs: 000pYy/IOBaHUEM H
TEXHUYECKUMH CpPEICTBAMH 00y4EHUs, COCTaB
KOTOPBIX OIpeNeNsieTcsi B pabounx mporpammax
JTUCIUILTUAH (MOIYJIeH)

Jlaboparopus Hpu3nKu

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

O06opyaoBaHue: KOMILICKT MeOenun
JUTsE y4eOHOTO Tporiecca; J0cKa
yueOHast; CTeH]IbI

TexHuuecKue cpeacTBa O0yYeHus:
KOMIIBIOTEPHAS TEXHHKA;
71a00paTOPHBIE CTCH/IBI; KOMILIEKT
1a00paToOpHOTro 00OpYyI0BAHUS IO
JACIIUIUTHHE

VYyeOHast ay1uTOpus AJ1s IPOBEIACHUS Y4eOHBIX
3aHATHUH BceX BUJOB, IPEAYCMOTPEHHBIX
MIPOTpaMMOil cpetHero NMpodhecCHOHAIEHOTO
oOpa3oBaHust/OakanaBpuara/ cnenuaiureTa/
MarucTpaTypsbl, OCHAIEHHAs: 000pYy/IOBaHUEM H
TEXHUYECKUMU CPEICTBAMH 00y4EHUs, COCTaB
KOTOPBIX OTIpeNeNsieTcsi B pabounx MmporpaMmmax
JUCIHILTUAH (MOIYJIEH)

JlabopaTtopust puzuku

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

O6opy1oBaHue: KOMILIEKT MeOeIu
JUIs y4eOHOro mporecca; 10cKa
ydeOHasi; CTeH/Ibl

TexHuueckue cpesicTBa 00y4YeHus:
KOMITBIOTEPHASI TEXHUKA;
71a00paTOPHbIE CTEH/IbI; KOMILIEKT
1ab0paToOpHOTo 000PYyIOBAHUS IO
JTUCLUTUIAHE

[Tomernienue A1t caMOCTOSTENBHOM PAOOTHI
00ydaromuxcst
Ne 1126 (r. Yeboxkcapsr, yi. K. Mapkca, 1.60)

O0opyaoBaHue: KOMILICKT MeOenu
JUISL y4eOHOTO Tpoliecca;
TexHUYECKUE CpeACTBa OOYUECHUS:
KOMIBIOTEPHAS] TEXHHUKA C
BO3MOXHOCTBHIO ITOAKJIIFOYCHUS K CETH
«HTEepHET» U 0OecTieueHuEM
JIOCTYTIA B SJIEKTPOHHYTO
nHGOPMAITMOHHO-00Pa30BaTEIHHYIO

ener O urrraaa
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14. Meroauyeckue YyKazaHusi s O0y4YalwIuerocss 10 OCBOCHUIO
TUCHMILTHHBI

Memoouueckue yka3zanus Ona 3aHAMUN 1eKYUOHHOZ0 MURA

B Xxome JeKIMOHHBIX 3aHATUM oOOydawliemMycs HeoOXOAMMO BeCTU
KOHCIIEKTHpOBaHUE Y4YeOHOro wmarepuana, oOpaniaTh BHHUMAaHHE Ha KaTETOpPUH,
(bOpMYITMPOBKH, PACKPBIBAIOIIME COJIEP)KAHUE TE€X WU MHBIX SBJICHUM U MPOIECCOB,
Hay4HbIE€ BBIBOJbI U MPAKTUYECKHE PEKOMEHIALIAH.

HeoOxoqumo 3ajaBaTh NPENoOAABATENI0 YTOYHSIOIIME BOIPOCHl C IIEJIBIO
YSCHEHUS TEOPETHUYECKUX IOJIOKEHUH, Pa3pellieHHs] CHOPHBIX  CUTYAalMil.
Ilemecoobpa3Ho gopabaThiBaTh CBOM  KOHCHEKT JIGKIIUM, JieJlag B HEM
COOTBETCTBYIOIIME 3allUCM W3 OCHOBHOM U JOIOJHUTEIIBHOM JUTEpaTypHl,
PEKOMEHIOBaHHOW TMpernojaBaTesieM M MPEAyCMOTPEHHOW y4eOHOM mporpammon
JUCUUTUINHBI.

Memoouueckue ykazanusa 0aa 3AHAMUN CEMUHAPCKO20 (MPAKMuUYecKo20)
muna.

[IpakTryeckue 3aHATHS MO3BOJIAIOT Pa3BUBATh y 00yYaroUIErocs TBOPUYECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHHE CaMOCTOSTENbHO H3ydyaTh JIUTEpaTypy,
aHAJIM3UPOBATH MPAKTHUKY; Y4aT YETKO POPMYJIHPOBATH MBICIIb, BECTH TUCKYCCHUIO, TO
€CTh HMMEIOT HCKJIIOUUTEIIBHO Ba)XHOE 3HAYEHUE B PAa3BUTHH CaMOCTOSITEIBHOIO
MBIIUICHHUS.

[ToaroroBka K MpakTUYECKOMY 3aHSTHUIO BKJIFOYAET J1Ba 3Tana. Ha nepBom starme
OOyJaroluiicsl MJIAaHUPYET CBOIO CaMOCTOSITENIbHYIO paboTy, KOTOpas BKIIIOYAET:
ySCHEHHE 3aJaHusl Ha CaMOCTOSITENIbHYI0 paboTy; moa0Op OCHOBHOM U
JOMOJHUTENBHOW  JINTEPATypbl; COCTaBJIEHUE IUIaHA pabdoTbl, B KOTOPOM
OINPEIEISIIOTCS OCHOBHBIE IMyHKTHI MPECTOAIIE moaroroBku. CocTaBlieHHUE IJIaHa
JUCUUIUITMHUPYET U MOBBIIIAET OPraHM30BaHHOCTH B padoTe.

Bropoii sTan BKIItOUYaeT HEMOCPEICTBEHHYIO MOATOTOBKY K 3aHSTHIO, KOTOpas
HAYMHAETCsl C W3Y4YEHUs OCHOBHOW U JIOMOJIHUTENbHON JuTepaTyphl. Ocoboe
BHUMAaHHE MPU ITOM HEOOXOIMMO OOpaTUTh HA COCPKAHNE OCHOBHBIX MOJOKEHUN U
BBIBOJIOB, OOBSICHEHUE SIBJICHUN U (DAKTOB, YSICHEHHE MPAKTUYECKOIO MPHUIOKEHUS
paccMaTpHBaEMbIX TEOPETUUECKUX BOMPOCOB. Jlanee ciemyer MOATOTOBUTH TE3UCHI
JUISl BBICTYIUIEHUW IO BCEM Yy4eOHBIM BONPOCaM, BBIHOCMMBIM Ha MPAKTHYECKOE
3aHATUE WIM MO TEME, BBIHECEHHOM Ha JMCKYCCHIO (KPYIJIBbIA CTON), HMpOAYyMaTh
MIPUMEPHI C 1IETBI0 00ECTICUCHUS TECHOM CBSI3HM M3Y4aeMOU TeMbI C peaTbHOM KU3HBIO.

['oTOBsICH K MOKJIAMy WM BBICTYIUICHHIO B pPaMKax HMHTEPAKTHBHOW (HOPMBI
(ZucKyccust, KpyTriablid CTOM), IPH HEOOXOIUMOCTH CIEAYET OOPATUTHCS 3a TOMOLIBIO K
MPENoaBaATEIIO.

Memoouueckue ykazanus 0713 1a00pamopHsix padom.

JlaGopatopHble pabOThl Pa3BUBAIOT Yy OOYYAIOIIMXCS YMEHUS W HABBIKU IO
MOCTAHOBKE U MPOBEJECHUIO (PU3NYECKOTO IKCIIEPUMEHTA, U3MEPEHUI0 (PU3NYECKHUX
BEJIMYMH, OLEHKHU MOrPEIIHOCTH U3MEPSAEMbIX BEIMYUH, OOPMIICHUIO TEXHUYECKON
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JOKYMEHTAIlUM — COCTaBJIEHUIO OTYeTa MO JiabopaTOpHOU paboTe, caMOCTOSATEIbHO
aHAJIM3UPOBATH U OLICHUBATH MOJYYEHHBIE B X0JI€ UCCIICIOBAHUS PE3YJIbTATHI.

[ToAroToBKa K BBINOJIHEHUIO JIAOOPATOPHOW pabOThI MPEAIOIAracT U3yuYeHUE
TEOPETUYECKOI0 Marepuaia, yCTpOWCTBa M METOJ0B PabOThl C HM3MEPUTEIbHBIMU
npudopamu, NOArOTOBKY TaOJIUIL ISl 3aHECEHUS PE3yIbTaTOB U3MepeHuid. 3yuenue
OpaBuil M TEXHUKM 0O€30MacHOCTH NpH paboTe ¢ y4yeOHbIM (U3HUYECKUM
000py10BaHUEM.

[IpoBeneHue wuccieaoBaHUNM B XOJIe BBIMOJHEHHS J1abopaToOpHOM pPadOThI
CIIOCOOCTBYET (POPMUPOBAHUIO HABBIKOB MCCIIEIOBATEIBCKOM €SI TEIbHOCTH.

3aKTIOYUTENbHBIA 3Tall BBIMOJHEHUSI JIA0OpaTOpHOU paboThl — OodopMIleHHE
OTYETa, B KOTOPOM YKa3bIBAIOTCS LIEJM U 3aJa4d HCCIIEIOBAHUS, XOJ BBIITOJIHEHUS
paboThl, MPUBOJATCA BBIYUCICHHS TPU HAXOXKICHUU (PU3NYECKUX BEITUYMH M HX
norpemHocreid. CyliecTBEHHOE 3HaU€HHE UTPAET aHAJIU3 MOJIYYEHHBIX pPE3YyJIbTaTOB U
(dhopMyIHpPOBKA BHIBOJIOB.

Memoouueckue yKazanusa K cCamocmoameibHol pabome.

CamocrosiTenbHas paboTa 0OydaromIerocsi SBISETCSA OCHOBHBIM CpPEICTBOM
OBJIQJICHUSI YU€OHBIM MaTEpUAJIOM BO BpeMs, CBOOOJHOE OT 00SI3aTEIbHBIX YUCOHBIX
3ansaTuid. CamocrtosrtenbHass pabora oOydyaromierocss HajJ YCBOCHHEM YueOHOIo
MaTepuaiia Mo Yy4yeOHOM [AMCLUMIUIMHE MOXET BBINOJHATECA B OHOIMOTEKE
YHUBEPCUTETA, yUeOHBIX KaOMHETaX, KOMIBIOTEPHBIX KJaccaX, a TakKe B JIOMAIIHUX
ycnoBusix. CojepkaHue M KOJIMYECTBO CaMOCTOSTENIbHON padoThl 00ydYaroumierocs
ornpezensieTcss y4eOHONW MporpaMMol AUCIUILUIMHBI, METOJUYECKUMU MaTepHallaMH,
MPAaKTUYECKUMH 33JJaHUSMU U YKa3aHUSMU MPETo1aBaTesl.

Camocmosamenvnan padoma ¢ ayOumMopHoe 6pems MOHcem GKAI0UAMb:

1) koHCnekTupoBaHUE (COCTaBIECHUE TE3UCOB) JIEKIIUI;

2) BBINIOJIHEHNUE KOHTPOJBHBIX PadoT;

3) peuieHue 3ajaady;

4) paboTy CO CIIPaBOYHON U METOJAMYECKOU JTUTEPATYPOU;

5) BBICTYIUIEHUS C JOKJIAJlaMU, COOOUIEHUSIMU HA CEMUHAPCKUX 3aHATHSIX;

6) 3aluUTy OTYETOB M0 J1a0OPATOPHBIM paboTaM;

7) ydactue B yCTHOM OIPOCE MO OTJAEIbHBIM TEMaM U3y4aeMOM AUCIUILIUHBI;

8) yuactue B coOecelOBaHMSX, JENOBBIX (pPOJIEBBIX) Hrpax, IUCKYCCHSX,
KPYTJBIX CTOJIaX, KOHPEPEHIUX;

9) yuactue B TECTUPOBAHHH U JIP.

Camocmosamenvnan padoma 60 6HeaYOUMOPHOE 6PEMA MONCEM COCMOAMD
uz:

1) moBTOpeHHUs JIEKUMOHHOI'O MaTepHaa;

2) MOJArOTOBKHU K MPAKTUYECKUM 3aHSATHUSIM;

3) u3ydeHus y4yeOHOU U Hay4HOU JIUTEPATYPHL;

4) peleHus 3a71a4 U UHBIX MPAKTUYECKUX 3aaHUN;

5) DOArOTOBKM K TECTUPOBAHUIO U T.J.;

6) MOATOTOBKH K MPAKTUYECKUM 3aHATHUSM YCTHBIX JOKJIQJ0B (COOOIICHU);

7) TOATOTOBKHU OTYETOB IO JAOOPATOPHBIM padoOTaMm;
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8) BbIIENEHUsT Hanbosee CIOKHBIX M MPOOJEMHBIX BOMPOCOB MO M3ydaeMOM
TEME, IIOJYyYEHUE Pa3bsICHEHUM M PEKOMEHJAIMK 110 JaHHBIM BOIPOCAM C
MPEIOIaBaTEIAMU Ha KOHCYJIbTALUSAX;

9) mpoBeneHHs CaMOKOHTPOJSL MYTEM OTBETOB Ha BONPOCHI TEKYILIEro
KOHTpOJISI 3HAHWM, PELIECHUs NPEACTABICHHBIX B JJAHHOW IpOorpaMMe 3ajJay, TECTOB,
HanucaHus pedepaToB M0 OTIEIbLHBIM BOPOCAM U3y4aeMOU TEMBI.

Tekyiuii KOHTPOJIb OCYIIECTBIISIETCS B (hOpME YCTHBIX U MUChbMEHHBIX OIIPOCOB,
TECTUPOBAHUS, 3aLIUTHI OTYETOB MO JIA0OPATOPHBIM paboTaM, JTOKIIAI0B.

B ciiydae nponyckoB 3aHITHI, HATMYUS UHIUBUTyaIbHOTO rpaduka 00ydeHus
U JIJIS 3aKPETUICHUS TPAKTUYECKUX HABBIKOB CTYACHTaM MOTYT ObITh BbIJJaHBI TUTIOBBIE
WHIUBUyalIbHbIE 3aJIaHds, KOTOPBIC JIOJDKHBI OBITH CIIaHbl B YCTAHOBJICHHBIN
[IPENOAABATEIIEM CPOK.

15. OcoOeHHOoCTH peajM3allui JUCHUIJIMHBI JJIs1 MHBAJUAOB W JHI €
OrpaHMY€HHBIMH BO3MOKHOCTSIMH 3/10POBbS

OOydeHue 1o JAaHHOW AUCHUIUIMHE HWHBAJIWAOB M JIMI[ C OrPpaHUYEHHBIMU
BO3MOYHOCTSIMU 3710p0OBbs (Hasiee OB3) ocymiecTBisieTcsl IpenojaBaTeieM ¢ y4eToM
OCOOCHHOCTEM TCHUXO(MU3UYECKOTO Pa3BUTHUSA, HUHAUBUIYATbHBIX BO3MOXKHOCTEH U
COCTOSIHUSA 3/I0POBBSI TAKUX O0YyHarOIIUXCS.

JIJist CTyIEHTOB C HapyILIEHUSIMH OMOpPHO-JBHUrareabHoi pynkuuu u ¢ OB3 no
CIIyXy MpEeIyCMaTpUBAECTCS COIMPOBOXKIACHUE JIEKUUA W NPAKTUYECKUX 3aHATUN
MYJIbTUMEIUUHBIMU CPEJICTBAMU, PA3/IaTOYHBIM MaTEPUATIOM.

Hns crynentoB ¢ OB3 mo 3peHuro mpeaycMaTpUBaeTCs MPUMEHEHHE
TEXHUYECKUX CPEJICTB YCHJIEHHSI OCTAaTOYHOI'O 3pPEHMs, a TAaKXKEe MPeayCMOTpEeHA
BO3MOYKHOCTh pa3pabOTKH ayIMOMAaTEepPUATIOB.

[To manHO#l nucHUIUIMHE OOy4YEHHWE WHBAIMJIOB U JUI[ C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 3JIOPOBbSI MOKET OCYIIECTBISATHCS KAaK B ayJUTOPUH, TaK U C
UCIIOJIb30BAaHUEM  BJIEKTPOHHOM  MH(POPMALMOHHO-00pA30BaTENbHOW  CpE.bI,
00pa30BaTeIbHOr0 NOpTaia U 3JIEKTPOHHOU MOYTHI.
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JIMCT JOIOJIHEHMI I USMEHEHUI

paboueit mporpaMmbl JUCITUTUTHHBI

PaGouas mporpaMma IUCHUILTUHBI pPAacCMOTpEeHa, OOCYXKJeHa W ojoOpeHa s
ucrnoiHeHust B 2025-2026 ydeOHOM Toy Ha 3aceaanuu kKadenpsl, mpoTokoda Ne 9 ot
«17» mas 2025r.

Baecennl JOIIOJIHCHUA W HM3MCHCHHA B _YAaCTH AKTYaJIW3allMKd JIMICH3MOHHOI'O
OporpaMMHOI 0 O6€CHC‘I€HI/I€, HCIIOJB3YEMOC IIPHU OCYIICCTBIICHUHN O6Da3OBaT€HBHOFO
polLecca M0 JaHHOW AUCLMILJIMHEIL, 4 TaK )K€ COBPEMEHHbIX HDOd)CCCI/IOHaJ'IBHBIX 0a3
JaHHBIX U I/IH(bODMaI_II/IOHHBIX CIIPAaBOYHBIX CHCTCMAX, AKTYAJIHU3aIlIMK IICPCUHS
OCHOBHOM M JOHOJHUTECIbHOMN V‘IC6HOﬁ JUTCPATYPHI, HCO6XOHHMOﬁ JJIA OCBOCHMUA
AUCTIMTIIIMHBI

Paboyas mporpamMma JUCHMIUIMHBI DPACCMOTPEHA, OOCYKJIEHA W OJIOOpeHa JUId
ucrnoiadeHus B 2026-2027 yuyeOHOM rojy Ha 3aceqanuu kadheapbl, IpoTokoa Noe 9 or
«22» mag 2026r.

BHeceHbl KOPPEKTUPOBKKW MW AOIIOJJHCHMA, HAIIPABJICHHBIC Ha aAKTYaJIMW3aluio
JUIICH3UOHHOI'O IIPOrpaMMHOI'O O6€CH€‘I€HI/IH, OPUMCHACMOI'O B O6D330B21TCJ'IBHOM
noponecce o AMCHUIIIIMHC, HMCIIOJB3YCMbBIX COBPCMCHHBIX HDO(bCCCI/IOHaJ'IBHBIX 0a3
JaHHBIX M I/IH(hODMaI_II/IOHHBIX COPABOYHBIX CHUCTEM, a TAK)KE CIHMCKOB OCHOBHOM M
JIOIIOJIHUTEJILHOM V‘IC6HOﬁ JUTCPATYPHI, TDC6V€MOI\/'I JJIA U3VUCHUA JUCILIUITIIIMHBI.

PabGouas mnporpamMma IHCHUILTUHBI PAacCMOTpeHa, OOCYKJeHa W ojoOpeHa s
ucrioniHenus B 202 -202  y4yeOHOM rojy Ha 3aceaHuu kadeapbl, IPOTOKo No
OT _ « » 202 r.

BHecennl JOITIOJIHCHUA 1 U3MCHCHUA

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

BHecenbl JOITOJIHCHUA 1 U3MCHCHUA
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