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1. O01mue moJ10KeHu s

Jucnuniauna «®u3nKa» OTHOCHUTCS K 00s3aTebHON yacTu Oioka 1 ydeOHOro TuiaHa,
BXOJISIIIIETO B COCTaB 00pa30oBaTeIbHOM MporpaMMbl Beiciiero obpazoanust 18.03.01 «Xumuye-
ckas TexHojorusy (mpodwuib — [lomyueHnune u nepepadoTka MaTEpHaIOB HA OCHOBE MTPUPOJIHBIX U
CUHTETHUYECKUX TOJTHUMEPOB).

HopMmaTtuBHO-MeToanueckoi 6a3oit st pa3paboTku paboyeil mporpaMMbl y9eOHOM Juc-
UUIUTHBL «DUUKI SBISIOTCS:

o ®denepanbHblii 3akoH «O0 oOpazoBannu B Poccuiickoii denepariuny, yTBepKACHHBIA
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

o Ilpuka3 Muno6puayku Poccun Ne 245 ot 06.04.2021 r. O6 yTBepKIE€HUH MOPSAIKA
OpPraHM3alliil ¥ OCYIIECTBICHUS 00pa30BaTeNbHONW JEATEIBHOCTH 10 00pa30oBaTEIbHBIM
nporpaMMaM  BbICIIero  oOpa3oBaHusi - mOporpamMmaM OakajaBpuara, IporpamMmam
CTIeUAIINTETa, IPOrpaMMaM MarucCTpaTyphl.

e [Ipuka3z MunucrepcTBa Tpyia ¥ collMaibHoM 3amuThl Poccuiickoit @enepanuu ot 19
okTsiOpst 2020 1. N 730 «OO0 yTBepkIeHHH NpodeccHoHanbHOTO cTaHmapra - 26.005
«Crenuanuct o Mpou3BOJCTBY HAHOCTPYKTYPHUPOBAHHBIX MOJMMEPHBIX MAaTEPUATIOBY.

o Ilpuka3 MuHucrepcTBa TpyAa U colManbHOU 3amuThl Poccuiickoit @enepauun ot 7
centsaops 2015 r. N 5921 «O06 yrBepxaeHun npodeccuoHaIbHOro cTagaapTa - Crenuanuct mo
MIPOU3BOJICTBY BOJOKHUCTBIX HAHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MAaTEPUAIIOB).

o Ilpuka3 MuHucrepcTBa Tpyaa U couuanbHOM 3aumuThl Poccuiickoit denepauuu ot
12.10.2022 Ne 6461 «O0 yTBepKAeHUN TMPOPECCHOHATBHOTO CTaHAapTa - VHXEeHep-TeXHOJIOT
LEJUTIONI03HO-0YMaKHOTO IMTPOU3BOICTBAY.

o Ilpuka3 munucrepctBa roctuunu Poccuiickoit denepanuu ot 18 asrycra 2014 roaa,
peructpanoHHblii N 33628 «CrneuuanucT no BHEAPEHUI0 U YIPABICHUI IPOU3BOICTBOM
MOJIMMEPHBIX HAHOCTPYKTYPUPOBAHHBIX TIIEHOK.

e @enepanbHbIi  TOCYAAPCTBEHHBIM  OOpa30BaTebHBI  CTaHIAPT  BBICIIETO
obpazopanus (PI'OC BO) nmo nanpasnenuto noarotoBku 18.03.01 «Xumudeckas TEXHOIOTHS
(ypoBeHb OakanaBpuar), YTBEpPKIEHHBIN MpukazoM MuHucTepcTBa 00pazoBaHusi U Hayku PO
No 922 ot 7 aBrycra 2020 r.;

e VYueOHble TIIaHBl  OOpa30BaTEIbHOM  NPOTPAMMBI  BBICIIErO  00Opa3oBaHUS
HanpasieHus 18.03.01 - Xumwuueckas texnosorus (npoduis - [lomyueHue u nepepaboTka
MaTepHajoB Ha OCHOBE IPUPOIHBIX U CHHTETHYECKHUX TIOJIMMEPOB), MOJITOTOBKH OaKalaBpOB 110
OUYHOM U 3a04HON Popmam oOyueHus, ogoopeHHbie YueHbM coBetoM YIJITY (mportoxom Ne 3
ot 16.03.2023), ¢ AOMOTHEHUSIMU U MU3MEHEHUSIMH, YTBEP)KICHHBIMUA Ha 3aceaHUu Y UEHOTO
coera YI'JITY (nmpotokon ot 20.04.2023 Ned), BBeneHHsiMu npukazom YIJITY ot 28.04.2023
Ne302-A.

Oo6yuenue o obpazoBatenbHor 18.03.01 - Xumuueckas texHonorus (nmpoduis - [oimy-
YeHHEe W IepepabdoTKa MaTepHaioB HAa OCHOBE HMPHUPOIHBIX U CHHTETHYECKHUX MOIMMEPOB) OCY-
HIECTBIICTCS HA PYCCKOM SI3bIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHs MO TUCIUILIMHE, COOTHECEHHbIX
¢ INIAHUPYEMBIMH pe3yJIbTATAMH O0CBOCHHS 00pa30BaTe/IbHOM MPOrpaMMbl

[TnanupyeMbIMHu pe3ynbTaTaMu OOy4YEHMs MO JUCLUIUIMHE SBISIIOTCS 3HAHUS, YMEHUS,
BJIQ/ICHUS U/UITU OTIBIT 1€ATEIbHOCTH, XapaKTEePU3YIOIIKe ITarbl/ypoBHU (POPMUPOBAHUS KOMIIe-
TEHIMHA ¥ 00ecreunBarone JOCTHKEHHE TUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHUS 00pa3oBaTelb-
HOH IIPOrpaMMBI B LIEJIOM.

Lleab ocBoeHUs TMCHMILIMHBI — (pOPMHUPOBAHUE TPAMOTHOTO U 0OOCHOBAHHOTO MO/IXO0-
Ja K IpUMEHEHHI0 (PU3MYecKUX METOJOB Ul pElIeHUs MPUKIAJHBIX U CHCTEMHBIX 3ajad,
CBSI3aHHBIX C MPO(ECCHOHATBHON JAEATENIbHOCThIO. BbIpaboTaTh 371€MEHTHl KOHIIENTYalbHOTO,
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poOJIEMHOTO U TBOPYECKOTO MOAX0/a K PEIICHHUIO 3a/1a4 WHKEHEPHOTO U UCCIIEA0BATEIBCKOTO
Xapakrepa.

3apaum IUCHUIIMHBI:

— TI03HAKOMUTBCS C COBPEMEHHOM (hHU3MUECKOi KapTHHON MHpa,;

— copMupoBaTh HaBBIKM peIICHUs 33124 TPO(PECCHOHATLHON IEATEBHOCTH;

— copMHUpOBaTh HABBIKK MPOBEACHUS GU3NIECKOTO IKCIIEPUMEHTA,

— TO3HAKOMUTHCS C KOMIBIOTEPHBIMH METO/IaMU 00pabOTKU Pe3yIbTaToB.

IIponecc u3yuyeHus AUCHMILUIMHBI HANPaBJIeH HAa (pOopMHUpPOBaHHUE CJIeAyIOlIel 00-
menpodeccuoHaILHOH KOMIIETEH UM

— OIIK-2 CniocobeH HucIoib30BaTh MaTeMaTuieckue, pusndeckue, GU3NKO-XUMHUYECKUE,
XUMHUYECKHE METO/IbI JIJIsl pElIeHUs 3a/1a4 MPOPECCUOHATBHON JAesITeIbHOCTH;

- OIIK-5 - CriocobeH oCymIeCTBIATh SKCIIEPUMEHTAIBHBIE UCCIEIOBAHUS U UCTIBITAHUS
0 3a/IaHHOM METOJIMKE, IPOBOAUTH HAOIIOEHUS U U3MEPEHUsS C YUeTOM TPeOOBaHUN TEXHUKU
0e30macHOCTH, 00pabaThIBaTh M UHTEPIPETUPOBATH IKCIICPUMEHTAIBHBIE IAHHBIC

B pe3yabTare uzydyeHusi AMCUUIJIMHBI 00YYAKO LM CS JOJIKEH:

3HATH:

— ¢yHIaMeHTalIbHbIE 3aKOHBI (DU3HKH, B pAMKaX OCHOBHBIX 3aKOHOB €CTECTBEHHBIX HAYK,
ee poJib B (DOPMHUPOBAHHH [IETIOCTHOW KApTUHBI MUPA,

yMeThb:

— IPUMEHATH TMOJyYEHHBIC 3aKOHBI MPH PEHICHUH KOHKPETHBIX HAYYHO-TTPAKTUYCCKUX
3aja4 MpoeccuoHalbHOMN 1eATENbHOCTH;

BJIA/IETh:

— HaBBIKAMM aHAJIM3a POJM PA3IUYHBIX (U3UYECKUX SIBICHUN B TEXHOJOTMYECKUX U
MIPOM3BOJICTBEHHBIX MPOIIECCaX;

— HaBBIKAMH pabOThI C OPUTHHAIILHOM HAyYHO-TEXHUYECKON JIUTEPaTypOH.

3. MecTo IUCHMIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JanHast ydeOHas NUCIUIUIMHA OTHOCUTCS K 00S3aTeNIbHBIM TUCIHUILIMHAM 0a30BOW Ya-
CTH, YTO O3Ha4aeT (hopMUpOBaHHUE B Mpolecce 00yueHus y OakanaBpa OCHOBHBIX oO1ienpodec-
CHOHAJIbHBIX 3HAHUI M KOMIIETEHIMI B paMKax BIOPaHHOTO NPOQUIISL.

OcBoeHne JaHHOW AMCLUIUIUHBI SIBIISETCS HEOOXOAUMOW OCHOBOHM Uil MOCHEYIOLIETO
n3ydenus quctuminH OITOIT u HanucaHus BBIMYCKHOM KBaTHM(PUKAMOHHON pabOTHI.

Hepeqeﬁb 06ecnewu6ai0u;ux, conymcemeyruux u obecneyusaemvix ()MCL;Z/H’UZMH

O06ecnieynBaroIe ConyTtcTBylonye Ob6ecrieynBaemble

Xumus u ¢pusMKa Bbl-
JlonoIHUTENbHBIE TIIaBbl MATEMATUKN |  COKOMOJIEKYJISIPHBIX
COETUHEHUN

Xumus 1 (puznka pac-
TUTEJBHOTO ChIPhsI

MaremaTtuka

[IpuknaaHbie HayYHbIE
HCCIIeIOBaHUS

[ToaroroBka k mporie-
JType 3aIlUTHI U 3aluTa
BBIMTYCKHOM KBanuQu-
KaIMOHHOU pabOThI

VYKka3aHHBIE CBSI3U JTUCLMIUIMHBI JAIOT 00y4aroIeMycs CUCTEMHOE MPEICTaBIEHUE O KOM-
IUIEKCE M3Y4aeMBIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obOecneunBaeT Tpedyemblit
TEOPETUYECKHI YpOBEHb M NMPAKTUYECKYIO HAIIPaBICHHOCTh B CUCTEME OOy4deHHs U Oymayuiei
JESATEIIbHOCTH BBIITYCKHHKA.



4. O0beM TUCHHUIIHHBI B 3a4eTHBIX eINHULAX € YKa3aHHEM KOJIN4YecTBa aKaJeMUYeCKNX
4acoB, BbII€JEHHBIX HA KOHTAKTHYIO PadoTy 00y4YaloluXcs ¢ MpenojaaBarejieM
(Mo Bu1aM y4eOHbIX 3aHSAATHII) 1 HA CAMOCTOSITEIbHYIO pa00oTy 00y4arOIIMXCs

O061mas TpyI0eMKOCTh JTUCITATIIHHBI

Bcero akajgeMuueckux 4acoB

Bun yueGHO# paboThI s Qw e Ao qu&)):;;:Haﬂ
KonTakTHas padoTa ¢ npenogaBarejiemM™: 88,6 20,9 446
nexiu (JI) 36 8 18
npaktuueckue 3anarus (I13) 36 8 22
nabopatopubie pabotsl (JIP) 16 4 4
WHBIE BUJIbI KOHTAKTHOM pabOThI 0,6 0,9 0,6
CamocrosiTejibHasi padoTa 00y4Ya0IUXCs: 127,4 195,1 171,4
M3y4eHUE TEOPETUYECKOTO Kypca 28 83 52
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 60 60 80
MOJITOTOBKA K KOHTPOJBHOU paboTe - 39,7 -
MOJITOTOBKA K MPOMEXYTOYHOM aTTecTaluu 39,4 12,4 39,4
Bua npoMexxyToO4HOM aTTeCTALMHU: 3ay4er, 3ay4er, 3ay4er,

IK3aMeH IK3aMeH IK3aMeH
OO01mas TPy10eMKOCTh 6/216

*KoHTakTHast paboTa 00y4aromuxcs ¢ IpernojaBaresieM, B TOM YHCIIE ¢ IPUMEHEHHUEM JMCTAaHIIMOHHBIX 00pa3oBa-
TEJBHBIX TEXHOJIOTUH, BKIIOYACT 3aHATHUS JICKIIMOHHOTO TUMA, U (MJIH) 3aHATHS CEMHHAPCKOI0 THIIA, JJAOOpaTOPHBIC
3aHATHS, U (MJIM) TPYIIIOBBIC KOHCYJIBTALUH, U (WIH) HHIUBHIYIBHYIO paOoTy 00y4aromerocs ¢ mpenojaBaTeiem,
a TaKXKC aTTCCTAallMOHHBIC HCIIbITAHUA HpOMe)KyTO‘-IHOﬁ aTTCCTalluu. KonTakTHas pa60Ta MOXCT BKJIHOYAaTh HHBIC
BUJIBI Y9EOHOH IEATENBHOCTH, IPEIyCMaTpHUBAIOIINE TPYMNIOBYI0 M WHIMBHAYaAIbHYIO PabOTy oOydaromumxcs c
npenofaBareneM. Yackl KOHTaKTHOH paboThl ompenessitoTcs IlomoxeHneM 00 OpraHM3alMy W MPOBEACHHH KOH-
TaKTHOW pabOThHI NMpH peanu3alu 00pa30BaTENbHBIX NMPOTPAMM BBICHIIETO 00pa30BaHMs, YTBEP)KACHHBIM YUEHBIM

coseroM YIJITY ot 25 deBpans 2020 roxa.

5. Coepikanme TMCHUILIMHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3jejiaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMHUYeCKNX YaCOB

5.1. TpynoemMkocTs pa3iejioB JTUCHUIINHBI

ouyHasi popma 00yueHus

No HaunmenoBanue pasnena Beero CamocTosTenpHast
- JI 113 JIP KOHTaKTHOM
/I JUCIUTUTAHBI pabora
paboTh!
1 | MexaHuka 12 12 10 34 30
2 | MonekymnspHas puznuka 6 6 6 18 18
¥ TepMOJIMHAMUKA
3 | DnekTpomMarHeTu3M 10 10 - 20 30
4 | Onruka. ®usuka atoma 8 8 - 16 10
HToro no pasgenam: 36 36 16 88 88
[TpomesxyTouHas arrecTanus X X X 0,6 39,4
Bceero 216




3a04Has (popMa 00y4eHHs

Ne HaumenoBanwme pa3aena B CaMocTosTenbHas
- L JI I13 JIP KOHTaKTHOI ocroste
/I JUCIUTUTAHBI pabota
paboThI
1 | MexaHuka 2 2 2 6 44
2 | MonekynsapHas hpu3uKa u 9 9 9 6 31
TEPMOIMHAMUKA
3 | DIeKTpoMarHeTu3m 2 2 - 4 38
4 | Onruka. ®uszuka aTroma 2 2 - 4 30
HToro no pasenam: 8 8 4 20 143
[TpomexxyTounas arrecraius X X X 0,6 12,4
IloaroroBka K KOHTPOJIBHOM
! P X X X 03 39,7
pabote
Bcero 216
04HO-3204Hasi popma oOyUeHHust
No HaumenoBanue pa3 IS0 C
o paszacia bt 3 JIP RO aAMOCTOSATECIbHAsA
/1 JCTIUTUTAHBI pabota
paboThI
1 | Mexanuka 6 8 2 16 40
2 | M
OJIEKYJIsIpHAs (PU3UKa 4 2 9 8 28
1 TEPMOJIMHAMHKA
3 | DnekTpomarHeTusM 4 8 - 12 34
4 | Onruka. Pusuka atoma 4 4 - 8 30
HToro no pasgenam: 18 22 4 44 132
[TpomesxyTouHas arrectanus X X X 0,6 39,4
Bcero 216

5.2. Conep:xkanue 3aHATHH JEKIIHOHHOIO THIIA

1. Mexanuka

1.1. Beeoenue. Kunemamuxa. llpenmer u meron gusuku. Kunematuka touku. Cucrema
equHull. MartepuanbHas Touka. Cucrema otcuera. Tpaekropus. [lyts. CkopocTh. YCcKopeHue.
TanrennuanpHOE, HOPMAJIBHOE, IOJHOE yCKOpeHHs. KuHemarnka BpalaTesIbHOTO IBUKEHMSL.

1.2. Junamuxa mamepuanvrot mouxu. IlepBoiii 3akoH HeroToHa. MHEpIMaibHbIe CHUCTE-
Mbl oTcyera. Bropoit 3akon Herotona. [IpeoOpazoBanus [Mamunes. Tperuit 3akon Herotona. 3a-
KOH COXpaHEHHsI UMITYJIbCA.

1.3. Paboma. Mownocmo. Dnepeus. Pabota nepemeHHol cuiibl. MomHocTh. PaboTa cuibl
ynpyroctu. KoHcepBaTuBHble cuiibl. PaboTa KOHCEpBATUBHBIX CHJI MO 3aMKHYTOMY nyTu. Kune-
TUYECKasi U MOTEHLMAJIbHAS DHEPT U 3aKOH COXPAHEHMSI SHEPTUHU.

1.4. Jlunamuxa spawamenvruoco osudxcenus. MOMEHT WHEpLUU TBepaoro Tena. Teopema
[Hreitnepa. OCHOBHOE ypaBHEHHE IWHAMMKH BpaLaTe€IbHOIO IBM)KECHHS 3aKOH COXPAaHEHUS
MOMEHTa UMITYJIbCa

1.5. Mexanuueckue xonebanus u gonnsl. 'apmornueckue koiedbanus. CKOpOCTh U YCKO-
peHHe Mpu rapMOHHYECKOM KojeOaHuu. DHeprusi kosneOanuil. CioxeHne OAMHAKOBO HaIpaB-
JICHHBIX TapMOHHYECKUX KojeOauuii Ilepron koneGaHMl MaTeMaTHYecKOro W (pU3HMUECKOTro
MasTHUKOB. BrIHyXIeHHbIE KojeOanus. Pesonanc. PacmpocTtpanenue koneOaHWil B ynpyrux
cpenax. 3BYKOBBIE BOJIHBI.

1.6. Persmusucmckasn mexanuxa. OCHOBHBIE MPUHIHITEI OOIIEH W CIIENUATLHON TEOPUH
OTHOCHUTEIIBHOCTH.

2. MouekyasipHasi GU3UKA M TEPMOJAMHAMMKA.

2.1. Hoeanvuviii 2as. Monexynapno-kunemuyeckas meopusi 2a3o06. OCHOBHOE ypaBHEHHE

MOJ'IGKy.]'IprHO-KHHGTH‘IGCKOfI TCOPHHU T'a30B. COCTO?IHI/ISI, napaMeTpbl COCTOSAHUA, U30IPOLECCCHI.
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OnbITHBIE Ta30BbIE 3aKOHBI. Y pPaBHEHUE COCTOSIHUS MJeaIbHOr0 ra3a. Cmecu ra3os. 3akoH [lanb-
TOHA.

2.2. Tepmoounamuka. BHyTpeHHsisi »Heprus wuaeaidbHoro rasza IlepBoe Havano
tepmoauHamuku. PabGora ra3a B wu3omponeccax. TemnoeMKOCTh HJI€aIbHOTO — rasa.
Anmabatuueckuii nporecc. Bropoe Hauano tepmonunamuku. Kpyrossie nponeccel. [ukin Kap-
Ho. KII/] reruoBoi MmammHbl. CTAaTHCTUYECKHA CMBICH 2 Hadaia TEPMOJIMHAMUKA. DHTPOIHS

2.3. Peanvuvie easvl. Kuokocmu. YpaBHEHHE COCTOSIHUS pealbHOro rasza. M30Tepmbl
Ban-nep-Baanbca. [IoBepXHOCTHOE HATSHKEHHUE B KUAKOCTH. JlaBieHNe MO N30THYTOM MOBEPX-
HOCTBIO kHIKOocTH. CMaurMBaHWe M KanWUIApHbIC siBiieHUs. DazoBbie paBHOBecus U (a3oBbIe
MIepPEXO/BbI.

3. DJIeKTPOMATHEeTH3M.

3.1. Onexmpuuecrkoe none. Cunosvie xapaxmepucmuxu. BzauMonencTBue 3apsioB.
OnexkTpuueckoe nosie. HanpsykeHHOCTh 1OJIs, CO3/1aHHOTO CHCTEMOW TOUYEYHBIX 3apsaaoB. ['pa-
¢duueckoe nzobpaxenue snekrpuyeckoro nois. Ilorok Bektopa uHaykiuu. Teopema Octpo-
rpaackoro-I'aycca u ee npumeHeHue.

3.2. Dnexmpuueckoe none. JHepeemuueckue xapakmepucmuxu. PadoTta cun snekTpude-
CKOTO I0JI TI0 MepeMelleHuto 3apsiia. CBsa3b NOTEHIMANIA C HANPSHKEHHOCTbIO mouid. Llupkyns-
1usl BEKTopa HampsbkeHHOcTH. [loTeHiman snekrpoctatudeckoro nosis. Pacnpenenenue 3aps-
JIOB B IPOBOJHHUKAX. DJIEKTPOEMKOCTb IPOBOJHUKOB M KOHJIEHCATOPOB. DHEPIus 3JEKTpUYe-
CKOTI'O IOJISI.

3.3. 3akonvlt nocmosinnoco moxka. Cuila W TUIOTHOCTh ToKa. 3akoHbl Oma. PaGora u
MOIIIHOCTh TOKa. 3akoH J[xoyms-Jlenma. 3akonsl Kupxroda s pazBeTBieHHbIX Leneld. Pacuer
CJIOKHOM LIEMH METOJIOM Y3JIOBbIX U KOHTYPHBIX YpaBHEHUH.

3.4. Maenumnoe none. MarautHas MHIyKIusi Pamka ¢ TOKOM B MarHUTHOM mone. ['pa-
¢duyeckoe n300paxkeHne MaruutHoro nosisi. 3akoH buo-Caapa - Jlamnaca. [lpumeps! (Maruut-
HOE T0JIe MPSIMOTO U KPyroBoro Toka). JlelcTBue MarHMTHOrO Mo Ha TOK. PaboTa mo mepe-
MEIIECHUIO TIPOBOJHUKA C TOKOM B MarHUTHOM nojie. Cuna Jlopenna. JIBrxkeHue 3apsKeHHOMN
YacTHILIbl B OAHOPOJIHOM MarHMTHOM mosie. [{ukioTpoH.

3.5. Onexmpomacnumnas unoyxkyus. Camoundykyus. 3axkon Dapanes. [IpaBmio Jlenna.
[TocTynarenbHOE ABMKEHUE MPOBOJAA B MArHUTHOM Iosie. BpaiaTenbHOe NBUKEHHE pPAMKH B
MarHuTHOM ToJjie. SIBJIeHHe CAaMOMHIYKIIUU. DKCTPATOKH 3aMBIKaHUS M Pa3MbIKAHUS. JHEPTHUs
MarHuTHOTO MoJisi. Y paBHeHUs MakcBea.

4. OnTuka. Pusuka aroma.

4.1. Dnemenmsl ceomempuyecKoli ONmMuKU U 601HO80U meopuu céema. Pa3Butue B3rs-
JI0B Ha npupoay ceera. lIpunnun [toiirenca. BeiBoj 3ak0Ha OTpakKeHUs U MPEJIOMIIEHUS CBETA
Ha OCHOBe npuHuuma [roiirenca. KorepeHTHble BOJIHBI. YCJIOBHS MAaKCUMyMa U MUHUMYMA.
Crioco0Obl MoydeHus: KOrepeHTHBIX BOJIH. Pacuer MHTeppepeHIMOHHOM KapTUHBI OT JIBYX HC-
ToyHUKOB. MHTepdepenus B ToHkUX IuieHkax. Konpia Hetorona. Meron 3ou ®@penens. u-
dpakuus Ha menu. dudpaknmonnas pemerka. udpakuus Ha TPOCTPAHCTBEHHOW peEIIETKE.
DU3HUECKHI CMBICH CIIEKTPAIBHOTO PA3NI0KEHHUS.

4.2. Tonspuszayus ceema. Tennosoe uznyuenue. Keanmosvie ceolicmea ceéema. Ecte-
CTBEHHBII U NOJIAPU30BAHHBIN CBET. J[BoitHOE nydyenpenomiieHrne. BpaieHne miockocTH mosis-
puzanuu. POTOMETPUYECKHE BEIMYMHBI, €AMHULBI M3MepeHus. l3inyueHue M TOIJomeHue
sHeprun. 3akoH Kupxroda. 3akoHBI TEMIOBOTO U3NydeHHs. «YIbTpaduoieToBas Karactpoda.
['unote3a u ¢opmyna Ilnanka. dotosrddext. 3akonsr CtoneToBa. YpaBHeHHE DHWHINTEHHA.
Macca u umnynsc ¢orona. JlaBnenue cera. OnbiT JleGenera. Ddpdexkr Komnrona. Kopmycky-
JISIPHO-BOJTHOBOM Jyau3M.

4.3. Cmpoenue amoma. AtomHas mozienb Tomcona. OnbITel Pesepdopna mo paccesnuto
a-gactull. Iloctynatel bopa. 3akoHOoMepHOCTM B aTOMHBIX criekTpax. Popmyna banbmepa.
AToMm Bomopoda u ero cnekTp no Teopun bopa. KBantoBbie uncia. [lepuonudeckas tabmuma
MenpeneeBa.



BCIICCTBO. I/ICKYCCTBGHHaH PAaaOaKTUBHOCTDH

4.4. Cmpoenue amomnozo aopa. Hyknonsl. CTpoeHHe U XapakTepUCTUKa sapa. Suep-
Hble cuibl. JledhekT Macc. DHeprusi cBs3uM. MarHWTHBIC W AJIEKTPUYECKHE CBOKMCTBA siep U
saiepHbie Mojenu. PaninoakTHBHOCTh. 3aKOH PaJMOAKTUBHOTO pacraja. 3aKOHbl COXPAHECHHUS.
3akoHOMepHOCTH 0- U P-pacmana. IlpoxoxkneHue 3apsKEHHBIX YacTHIl U Y-H3IYYeHHs depes

5.3. Tembl 11 (pOPMBI 3aHATHI CEMHUHAPCKOI0 THIIA

VY4eOHbII MIaHOM M0 TUCHUIUIMHE MPEAYCMOTPEHBI JTa00OpaTOpHbIE U MPAKTHYECKUE 3a-

HATHUA

Ne

HaumeHoBaHue pa3iena TUCIUILIHHBL
(Momyst)

®DopMa IpoBeJCHUS

3aHATHA

TpynoeMKocTsb, yac

OoYyHasA

3a049Has

OYHO-
3a09HOC

Paznen 1. Mexanuka (tema: 1.1. Kune-

1 Pemenue 3amau 2 - 2
MaTHKa)
Paznen 1. Mexannka (tema: 1.2. IuHa-

2 A N ( A Pemenne 3amau 2 - -
MHUKa MaTCPUATHHON TOYKH )
Paznen 1. Mexanuka (tema: 1.3. Pabo-

3 Pemenne 3amau 2 - -
ta. MOIHOCTL. DHEPrHs)
Paznen 1. Mexanuka (tema: 1.4. una-

4 A ( A Pemenue 3amag 2 2 2
MHKa BPAIATeILHOTO JIBUKCHHU)
Paznen 1. Mexanuka (tema: 1.5. Mexa-

5 Pemenue 3amau 2 - -
HUYECKHE KOJICOAHUSI U BOJTHBI)
Paznen 1. Mexanuka (tema: 1.6. Pens-

6 | TuBMCTCKas MeXaHUKa) Pemrenue 3amau 2 - -
Paznen 1. Mexanuka (tema: 1.1. Kune-

7 Mmatuka) M3MepeHne CKOpOCTH U YCKO- nabopaTopHast 5 9
peHUs TPU PABHOYCKOPEHHOM JIBHIKe- pabora
HUH
Paznen 1. Mexanuka (tema: 1.3. Pabo-

nabopaTopHas

8 | ta. MomHoCTh. DHeprus) 3aKoH coxpa- AGoTa 2 - -
HEHUS UMITynbca. JleMocTeH p
Paznen 1. Mexanuka (tema: 1.4. Jluna-

g | MMKa BpalaTembHoro npkenust) N3y- naboparopHast 5 5
YCHHE XapaKTEPUCTUK PaBHOYCKOPEH- pabora
HOT'O TBMKCHUSI MaIlIMHBI ATBYZAA
Paznen 1. Mexanuka (tema: 1.4. Jluna-

10 | MMKa BpalaTeNLHOTO IBIOKeHMs) 3- naboparopHast 5
MEpPEHHEe MOMEHTa WHEPIUU TBEPJOTO pabora
Tena JMHAMHUYECKAM METOIOM
Paznen 1. Mexanuka (tema: 1.5 Mexa-

11 | HHHecKue Kosiebanus ¥ BosHbI) [IpuBe- naboparopHast 5 5 5
JICHHAsl JUTAHA ¥ MOMEHT WHEPIH (u- pabota
3UYECKOT0 MasiTHUKA
Paznen 2. MonekynspHas ¢(usnka u
TepMoauHaMuKka (tema 2.1. UneansHbIi

12 pMOZ ( 1 Pemenue 3amau 2 - -
ra3. MonekyIsipHO-KUHETUYeCcKasi Teo-
pusi Ta30B)
Paznen 2. MonekynspHast (usnka u

13 | repmogunamuka (tema 2.2. Tepmomu- | Pemienne 3amau 2 2 2

HaMHKA)




HaumeHnoBaHue pasiena TUCIUILIHHBL
(Moyst)

®dopma MIpoBEAECHUS
3aHATHA

TpynoeMKocCTb, 4ac

OYHO-
3a09HOC

O4YHaA 3a04yHasn

14

Paznen 2. MonekymnspHas (usnka u
tepmoanHamMuka (tema 2.3. PeanbHble
rasbl. JKujakoctu)

Pentenue 3anau

15

Paznen 2. MonekynsapHast ¢usuka u
tepmoanHamuka (tema 2.2. Tepmoau-
HaMmuka) OTHOIIEHHE TEIIOEMKOCTEM
ra3a npu MOCTOSIHHOM JIaBJICHUH, - 00b-
eme

nabopatopHas
pabora

16

Paznen 2. MonekynsapHas ¢usuka u
tepMonuHamuka (tema 2.2. Tepmoau-
Hamuka) MneanbHas TemioBas MallnHa.
JlemocTeH.

naboparopHas
pabora

17

Paznen 2. MonekynsapHas ¢usuka u
TepMoauHamuka (Tema 2.3. PeaybHbIC
rasel. JKunkoctu) Msmepenne ko3¢ du-
[IMEHTAa BHYTPEHHETO TPEHUSI METOJIOM
Crokca.

nabopaTopHas
pabora

18

Paspnen 3. DnexkrpomarHeTusm (Tema
3.1. DOmnektpuyeckoe tmone. CuUoOBbIe
XapaKTEPUCTUKH)

Pemenne 3agau

19

Paznen 3. DnektpomarHetusm (Tema
3.2. DneKkTpuyuecKoe moie. JHepreTuye-
CKHE XapaKTePHCTHKH)

Pemenue 3anau

20

Paspnen 3. DnexkrpomarHeTusMm (Tema
3.3. 3aKOHBI MOCTOSHHOTO TOKA)

Pemenue 3agau

21

Paspnen 3. DnexkrpomarHeTusm (Tema
3.4. MarauTHoe 1oJe)

Pemenue 3anau

22

Paznen 3. DnektpomarHeTusm (Tema
3.5. DnextpomarautHas uHAyKIusA. Ca-

MOMHIYKIIUSI)

Pemenue 3agau

23

Paznen 4. Ontuka. ®usnka atoma (Tema
4.1. DneMeHThl TeOMETPUYECKOl OnTH-
KU ¥ BOJIHOBOM TCOPUH CBETA)

Pemenne 3agau

24

Paznen 4. Ontuka. dusnka aroma (Tema
4.2. Tlonspuszanus cBera. TeroBoe u3-
nydenue. KBaHTOBBIE CBOMCTBA CBeTa)

Pemenune 3agau

25

Paznen 4. Ontuka. ®usnka atoma (Tema
4.3. CtpoeHue aTroma)

Pemenne 3agau

26

Paznen 4. Ontuka. ®usnka atoma (Tema
4.4. CtpoeHre aTOMHOTO sIIpa)

Pemenune 3agau

Hroro:

52 12 26

10




5.4. leTanu3anusi CaMOCTOAATEIbLHONH padoThI

HanmeHnoBanue paznena

Bun camocTosTensHOIM

TpyaoeMKocTh, yac

hE JUCIUTUTAHBI (MOJTYJIIS) padoTsI OuHas 3a09HAS OHHO"
3a09HOC
Paznen 1. Mexanuka (tema: 1.1. | [TogroroBka k onpocy mno
1 Kunematnka) TeMaM J1abopaTOPHBIX 4 6 4
paboT, MOATrOTOBKA K
MIPAKTUUYECKUM 3aHATHIM
Paznen 1. Mexanuka (tema: 1.2. | IlogroroBka K npakTuue-
2 | JlnHamuKa MaTepHAIbHON TOY- CKHM 2 4 4
KH) 3aHATUSAM
Paznen 1. Mexanuka (tema: 1.3. | [TogroroBka K omnpocy mno
Pabota. MorHocTh. DHEprusi) TeMaM J1abOpaTOPHBIX
3 paboT, MOATrOTOBKA K 4 6 3
MIPaKTUYECKUM 3aHATH-
SIM, PEILlIeHUE 3a/1a4 10
TEME
Paznen 1. Mexanuka (tema: 1.4. [ToaroroBka k ornpocy
JluHamuka BpamareabHOro 0 TeMaM J1adOPaTOPHBIX
4 | nBYOKEHMS) paboT, MOATOTOBKA K 6 10 8
IPAKTUYECKUM
3aHITHIM
Paznen 1. Mexanuka (tema: 1.5. | [TogroroBka k omnpocy o
5 Mexanudeckue kojaebaHus u TeMaM J1abopaTOPHBIX 4 5 4
BOJIHBI) paboT, MOAroTOBKA K
MIPAKTUYECKUM 3aHATHIM
Paznen 1. Mexanuka (tema: 1.6. | [TogroroBka k omnpocy 1o
PensaTuBUCTCKAs] MEXaHHUKA) TeMaM J1abopaTOPHBIX
6 paboT, MOATOTOBKA K 6 8 8
MPAKTUYECKUM 3aHATH-
SIM, TOJIFOTOBKA K TECTO-
BOMY KOHTPOJIIO
Paznen 1. Mexanuka (Tema 1.7.
Ilpumenenue 3axono8 coxpate-
HUs K pewienuro 3aday. 1len-
7 | TpanbHbIA yrap mapos. PaBHo- Pasbop Teopemiieckoro 4 4 4
Becue cucreMsl Tenn. Kocmuue- Mateprata
CKHE CKOPOCTH. «UepHbIe NbI-
pBI»
Paznen 2. MonekynsapHas ¢u-
3MKa ¥ TepMOJMHAMUKa (Tema [ToaroroBka k nmpakTuye-
8 | 2.1. UneanbHslii ra3. Moneky- CKUM 2 6 4
JSIPHO-KUHETUYECKasi TEOPHsI 3aHATHUAM
ra3oB)
Paznen 2. MonekynsapHas ¢u- IToaroroBka K ornpocy 1o
g | 3UKa ¥ TepMOJMHAMHKA (Tema TeMaM J1abopaTOPHBIX 6 10 4
2.2. TepmoauHamuka) paboT, MOATOTOBKA K
MPAKTUYECKUM 3aHATHIM
Paznen 2. MonekynsapHas ¢u- IToaroroBka K oIpocy 1o
10 | 3uka u TepMOIMHAMHKA (TeMa TeMaM J1abopaTOPHBIX 6 9 8

2.3. PeanbHsle rasel. XKuako-

paboT, MOATrOTOBKA K

11




HaumenoBanue pa3nena

Bung camocTosTensHOM

TpynoeMKocTh, yac

he JUCHIUTUTAHBI (MOJTYJIIS) paboThI OYHas 3209HaS OHHO-
3a09HOC
CTH) MIPAaKTUYECKUM 3aHATH-
SIM, TIOJITOTOBKA K TE€CTO-
BOMY KOHTPOJIIO
Paznen 2. Monekymsipaas ¢pu-
3MKa U TEPMOJUHAMUKA (TeMa:
2.4. Cmamucmuueckue pac-
npeoenenus. Pactipenenenue
MOJIEKYJ 1o cKopocTsaM. Pac- Pa36op TeOpETHUECKOrO
11 | npenenenue Makcsemna. OnbIT 4 6 12
Martepuana
[lITepna. bapomerpuyeckas
dopmyna. Pactipenenenue mo-
JIEKyJ B IOTEHIMAILHOM TOJIe
cuit. Pactipenenenue bonpuma-
Ha)
Paznen 3. DnexkrpomarneTusm TToArOTOBK K MpaKTHie-
12 | (tema 3.1. DnexkTpuyeckoe mno- 2 4 2
CKUM 3aHSTUSIM
je. CHJIOBBIC XapaKTePUCTHKH)
Paznen 3. DnexkrpoMarueTusm
13 (rema 3.2. Dnektpuueckoe mo- | I[loaroroBka k npaktuye- 2 4 2
Je. DHepreTuYecKre Xxapakre- CKUM 3aHATUAM
PHCTHKH)
Paznen 3. DnexkrpoMarueTusm TToAroTOBKa K HpaKTHIe-
14 | (tema 3.3. 3aKOHBI IOCTOSHHO- 2 4 2
CKUM 3aHSTUSIM
I'0 TOKa)
Paznen 3. Dnextpomaruerusm [ToaroroBka k npakTuye-
15 (Tema 3.4. MaruutHoe rmoJie) CKUM 3aHSATUSAM, TIOJITO- 4 5 8
TOBKa K TECTOBOMY KOH-
TPOJIIO
Paznen 3. DnexkrpomMarHeTusMm.
(tema 3.6. [usnexmpuxu 6
anekmpuyeckom nose. Jlu-
MOJIbHBIE MOMEHTBI MOJIEKYII
16 | nmwonexrpuka. Ilomspuzanus Pasbop Teopemiieckoro 4 4 4
JUDIIEKTpUKOB CeTHeTo-, Tibe- Matepuaa
30-, MHPO3JIEKTpuKku. llpu-
MEHEHHE B KauecTBE JaT4u-
KOB CHICTEM aBTOMAaTHUKH
Pa3zpnen 3. DnekTpoMarHeTusm.
(trema 3.7. Knaccuueckas
9NeKMPOHHASL Meopusi Mema-
7106. OTIBITHL, TOATBEPKAALO-
II1€ NIEKTPOHHYIO PUPOY
17 | TOKa B MeTajIax. BriBoa 3a- Pa36op Teopernueckoro 4 4 4

KOHOB U3 JJIEKTPOHHOM TEO-
pun (3akoHsl OMa, Jlxoyns -
Jlenua, Bunemana-®panna).
TpynHOCTH KITacCHYECKON
ANEKTPOHHON TEOPUU METAJIIIOB

MaTrepuaia

12




. TpynoeMKocTh, yac
e HaumenoBanue pa3nena Bun camocrositenbHONM pe—
JUCHIUTUTAHBI (MOJTYJIIS) paboThI OYHas 3209HaS
3a09YHOC
Paznen 3. DnexkTpomMaruneTusm.
(Tema 3.8. Dnemenmot 30HHOU
meopuu meepovix men. Obpa-
18 | 30BaHHE PHEPrEeTUYECCKUX 30H B Pasbop Teoperutccroro 4 4 4
kpucrauiax. Ksanrosas Matepuaa
3JIEKTPOHHAS TEOPUS METaJl-
JIOB.
Paznen 3. DnekrpoMarueTusm.
(trema 3.9 Ilonynposoonuxu.
CobcTBeHHast IPOBOIUMOCTD
IIOJIYIIPOBOAHUKOB. [Ipnmec-
1g | Hast MPOBOMMOCTH MOTYNIpPO- Pa36op TeopeTnueckoro 4 4 4
BOJHUKOB. Marepuaia
JlonynpoBOTHUKOBBIE JAUOABI
u Tpuoabl. [Ipumenenue B
TexHuke. VHTerpaibHbie TeX-
HOJIOTUH
Paznen 3. DnekTrpoMarHeTusm.
(trema 3.10. Maenumocmamuka
00 | 6 6aKyyme u s ceujecmee. 3a- Pa36op TeopeTuueckoro 4 4 4
KOH IIOJIHOTO TOKa. Pacuer Marepuaia
MarHuTHOM nenu. MarautHbie
CBOICTBA BELIECTBA
Paznen 4. Ontuka. dusnka
oq | aToMa (Tema 4. lv. DneMeHTbI [ToaroroBka k npakTuye- 2 8 8
FEOMETPUUYECKON ONTHKHU U CKUM 3aHATUAM
BOJIHOBOH TEOPHH CBETA)
Pazpnen 4. Ontuka. ®usnka
op | aTOMA (rema 4.2. Tlonspuzanus | [loaroroBka k nmpakTuye- 5 3 3
cBeta. TemnoBoe U3nydeHHe. CKHMM 3aHATUSIM
KBanToBbI€ CBOIICTBA CBETA)
Paznen 4. Ontuka. ®usnka TToArOTORKA K IpaKTIge-
23 | atoma (Tema 4.3. CtpoeHue 2 4 6
atoMa) CKHM 3aHATUSIM
Paznen 4. Ontuka. ®usuka [ToaroroBka k nmpakTuye-
o4 | aTOM2 (rema 4.4. Ctpoenue CKHUM 3aHATHSIM, TIOATO- 4 10 8
aTOMHOTO S1/1pa) TOBKa K TECTOBOMY KOH-
TPOJIIO
IToaroToBKa K KOHTPOJIBHOMN IToaroroBka K pomMari-
o5 pabote Hell KOHTPOJIbHOU pabo- ) 39.7 i
Te (U1 00yJaromuxcs ’
N30)
[ToaroroBka Kk mpoMexyTouHoil | M3ydeHue JTeKIIMOHHOTO
op | ATTECTAIH (3auer, ax3ameH) Marepuaia, JuTeparyp- 394 12.4 394
HBIX UCTOYHUKOB B COOT-
BETCTBHUM C TEMATUKOUN
Hroro: 127,4 1951 1714

13




6. [lepevyeHb y4eOHO-METOUYECKOT0 O0eceYeHNsI N0 TUCIUIITIHNHE

OcHoBHasi M JONOJIHUTEIbHAS JTUTEpaTypa

Ne ABTOp, HAUMEHOBAHNE Ton [Ipumeuanue
/I W3JaHAS
OcHoBHas1 yueOHas JIuTEpaTypa
1 | ®énopos, 1.JI. Pusuka. Konebanus: yaeonoe nmocodue / J1.JI.
®éEnopos, FO.H. Jlazapesa, B.I'. Cpenun. — Cankr-IlerepOypr:
BI'TY «Boeamex» um. JI.®. Ycrunosa, 2020. — 52 ¢. — ISBN IlonHoTeKCTOBEIH
978-5-907054-95-0. — Tekct: anexkTponHslii // Jlanb: anexktpon- | 2020 H;:i?ﬂg‘;ﬁ;;g
HO-Oubnuoreynas cucrema. — URL: naposo*
https://e.lanbook.com/book/172203 — Pexxum octyma: ajis aB-
TOPU3. TOJIb30BATEICH.
2 | UBnues, A. JI. ®usuka: yuebHnoe nocodue st By3oB / A. [1. Us-
aueB. — 3-€ u3j., uctp. u aon. — Caukr-IlerepOypr: Jlans, 2022. oTHOTeKCTORLIIA
— 676 c¢. — ISBN 978-5-8114-5874-5. — TekcT: 3eKTpoHHbIH // 00Dy | AoeTYN mpu BX0-
Jlanb:  snexTpoHHO-OMONMOTeyHass  cuctema. —  URL: Jie 0 JIOTHHY
https://e.lanbook.com/book/200429 — Pexwum mgoctyma: ajis aB- napomo™
TOPU3. TOJIb30BATEIICH.
3 | Heipmun, B.B. ®usuka. Mexanuka. MonekynspHas (u3uKa H
TepMoanHamuKa: yueoHoe nocodue / B.B. deipaun, C.A. Ule-
nenesa, T.JI. Kum. — KemepoBo: Ky3I'TY umenu T.®. I'opOa- IlonmoTexcroBi
uera, 2022. — 246 c. — ISBN 978-5-00137-294-3. — Texer: | 2022 | /"0 (0 M
AIIEKTPOHHBIN // JlaHb : 3MEeKTPOHHO-OMOIMOTEYHAs cHCTEMaA. — Tapomio*
URL: https://e.lanbook.com/book/257552 — Pexum pocryna:
JUIs1 aBTOPH3. TI0JIb30BATEIICH.
4 I'maguii, FO.II. ®usuka 118 WHXKEHEPHBIX CIEIHAIbHOCTEH:
yuebnoe nocodbue / FO.I1. I'mammii. — Kocrpoma: KI'Y um. H.A. R ——
HekpacoBa, 2020. — 144 c. — ISBN 978-5-8285-1115-0. — 2020 | AocTym npu Bxo-
Tekct: anexTpoHHBIH // JlaHb: 3JIEKTPOHHO-OMOIMOTEYHAs CH- Jie 1O JIOTHHY H
crema. — URL: https://e.lanbook.com/book/160107 — Pexxum napoto*
JIOCTYTIA: JUUIsl aBTOPHU3. TIOJIH30BATEIEH.
JlonoHUTeILHAS y4eOHAasl JUTEpaTypa
5 | ®duzuka: meronuueckue ykaszanus / cocraButens I'.H. 3BepeBa. —
Canxkr-Ilerepoypr: CII6I'Y T'A, 2016. — 21 c.— Tekcr: amek- IlonHOTeKCTOBEI
TpoHHBIH // JlaHb: 3nekTpoHHO-0MOIMOTeuHast cuctema. — URL: | 2016 H::?;HHEIF) EHBYXE'
https://e.lanbook.com/book/145767 — Pexxum nocryma: ajist aBTo- napomio*
pH3. NOJIb30BaTeNeH.
6 | byxman, H.C. Ynpaxuenus no ¢usuke / H.C. Byxman. — 3-e u3f.,
crep. — Cankr-IlerepOypr: Jlanp, 2023. — 96 c. — ISBN 978-5- oNMHOTEKCTORLII
507-46533-0. — Teker: odnekTpoHHBIN // JlaHb: 3IEKTPOHHO- 2023 | Aoctyn npu Bxo-
OubmuoreyHas cUCTEMA. — URL: J€ 110 JIOTHHY
https://e.lanbook.com/book/310256 — Pexwum moctyma: ajis aBTO- naposo*
pU3. OJNIB30BATENEH.
7 | ®émopos, .JI. dusznka. Mexanuka: ydeOHoe mocodue / JI.JI.
®énopos, F0.H. Jlazapera, B.I'. Cpenun. — Cankr-IletepOypr:
BI'TY "Boenumex" um. JI.®. Ycrunosa, 2016. — 86 ¢. — ISBN IlonHoTeKCTORBIH
978-5-85546-927-1. — Tekct: anektponHbli / Jlanb: snekTpon- | 2016 H;;i?ﬂg‘;gf;g
HO-OnOIMoTEeYHAs cucrema. - URL: mapoo*
https://e.lanbook.com/book/98232 — Pexxum moctyma: isi aBTO-
pH3. MOJIb30BaTeNEH.
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https://e.lanbook.com/book/200429
https://e.lanbook.com/book/257552
https://e.lanbook.com/book/160107
https://e.lanbook.com/book/145767
https://e.lanbook.com/book/310256
https://e.lanbook.com/book/98232

8 | Huxkepos, B.A. ®usuka: coBpemennsiii kypc / B.A. Hukepos. —
4-e w3, — Mocksa: Jamkos u K°, 2019. — 452 c.: un. — Pexum TonuorexcrobIi
JIOCTYTIA: o [IOJITHCKE. — | 2007 H;;E?ﬂg?g}fxg
URL: https://biblioclub.ru/index.php?page=book&id=573262 — Hapomo*y
ISBN 978-5-394-03392-6. — TekcT: 2IeKTpOHHBIN

9 | boiikoBa, E.11. ®usuka: nmporpamMmma, METOJ. yKa3aHUS M KOH-
TPOJ. 3aZaHusl AJs CTYJEHTOB BCEX CIELHUATbHOCTEH, 00ydaro-
IIMXCS Ha 04., 3304. U KOHTpakT. ¢hopmax oOydenus. Y. 1 / E.W. 2003 | D7exTpoHHEL
boiikosa, 1.0. 3amnaruna, C.B. HeckpomHuslii; Ypai. roc. jieco- apxus YIJITY
TexH. yH-T. - ExarepunOypr: YI'JITY, 2003 — 50 c. — Pexum no-
cryna: https://elar.usfeu.ru/handle/123456789/787

10 | ®usuka: mporpaMma, METOJl. YKa3aHUS U KOHTPOIL. 3aJlaHus IS
CTYJEHTOB BCEX CIlEUATbHOCTEH, 00Y4aIOIIUXCS HA 0Y., 3a04. U .
KOHTpAaKT. popmax obyuenus. Y. 2 / E.W. boiikosa [u ap.]; Ypar. | 2007 Spl;egryrrl }IH;?,
roc. jecotexH. yH-T. — Exarepunoypr: YIJITY, 2007. — 50 c. —
Pexxum nocryna: https://elar.usfeu.ru/handle/123456789/783

11 | dwusuka: mporpaMma, METOJl. YKa3aHHUs M KOHTPOJ. 3aJaHus AJs
CTYJCHTOB BCEX CIICIUAITBHOCTEH, 00YJAOIINUXCS HA 04Y., 3304, U .
KOHTpPAaKT. popmax obyuenus. U.3 / E.W. Boiikosa [u ap.]; Ypan. | 2007 Spif;%’;ﬁ?g
roc. jecotexH. yH-T. — ExatepunOypr: YIJITY, 2007. — 48 c. —
Pesxxum noctyna: https://elar.usfeu.ru/handle/123456789/784

12 | OnrTuka: METOJ. yKa3aHHS K BBIIOJHEHHUIO Ja0. paboT 1mo (usuke
JUTSL CTY/IGHTOB BceX (pak. mo BceM HampasneHusim / E.W. Bolikosa .
[1 np.]; Ypan. roc. necotexH. yH-T, Kad. ¢usuku. — Exarepun- | 2010 Spi?gﬁ?;?g
oypr: VYIJITY, 2010. — 32 c.: un. — Pexum nocryna:
https://elar.usfeu.ru/handle/123456789/151

13 | KontponbHble 3aaanus 1o aucuurinae OOmas pus3uka s CTy-
JICHTOB OYHOW (popMBI OOyUYeHUs I Bcex HampapieHudt / JI.B. .
[Tnemesa [u np.]; Ypan. roc. necorexH. yH-T. — ExarepunOypr: | 2008 ;1?;%’;3?3
VTITY, 2008. - 27 c. —  Pexum  gocryma:
https://elar.usfeu.ru/handle/123456789/53

14 | T'pumkosa, B.II. KontponbHble 3aganus no Gpusuke 1 CTyIEH-
ToB 3aouHoro (akymnprera / B.II. I'pumkosa, JI.B. Ilnemiesa, 2007 DIEeKTPOHHBIH
VYpai. roc. necotexH. yH-T. — Exatepunoypr: YIJITVY, 2007. — 36 apxus YIJITY
c. — Pexxum noctyna: https://elar.usfeu.ru/handle/123456789/823

15 | Tlnemesa, JI.B. Kontponsubie pabotsl 1-2 mo ¢usmke 1is cTy-
JIEHTOB 3a04HOTO (hakynbTeTa. Mexanuka. MonekynspHas Qu3n-
ka u TepmoauHamuka / JI.B. Ilnemesa, B.I'. Yamuna; Ypan. roc. 2012 DIEKTPOHHBIH
necorexH. yH-T, Kad. ¢usuku. — ExarepunOypr: YIJITY, 2012. apxus YIJITY

— 23 C. — Pexum
https://elar.usfeu.ru/handle/123456789/1082

JOCTyMa:

* mpesxe YeM MPONTH MO CCBUIKE, HEOOXOJUMO BOWTH B CUCTEMY

DOYHKIIMOHUPOBAHUE AJIEKTPOHHOU MH(OOPMAITMOHHO-00Pa30BaTEIHFHOM CpeIbl 00ecTedn-
BAETCsl COOTBETCTBYIOIIMMU CPECTBAMH HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

JIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMBI

Kaxnprit oOyuaromuiics obecreueH JTOCTYIOM K DJIEKTPOHHON OMONMMOTEYHOW cHCTeMe
YIJITY (http://lib.usfeu.ru/), ynuBepcanbhHas 6a3a mannbix East View (OO0 «MBUC»)
https://dlib.eastview.com/browse/udb/12 , 5bC Wznarenscta Jlanp http://e.lanbook.com/, 35C

YHuBepcuterckas oubmuoreka onnaiitn http://biblioclub.ru/, conepsxamux u3ganus Mo OCHOBHBIM
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U3y4aeMbIM JUCHUIUIMHAM M C(POPMUPOBAHHBIX IO COTJIACOBAHHUIO C MpaBoOOIagaTeIsIMH yueo-

HOM M y4eOHO-METOAMYECKON IUTEPATYyPHI.

CnpaBouyHbie 1 HHGOPMALMOHHbIE CHCTEMbI
1. CnpaBouno-nipaBoBasi cuctema «KoncynbranT [Imrocy (http://www.consultant.ru/).
2. CnpaBouHo-npaBoBas cucrema «Cucrtema TAPAHT». CBoGoanblii mocTyn (pexum
noctyna: http://www.garant.ru/company/about/press/news/1332787/).

3. IlporpammHas cuctema Juisi OOHapY)KCHHUsS] TEKCTOBBIX 3aUMCTBOBAHUI B yYEOHBIX W
HayuHbIX padoTax «Antumaruar. BY3» (URL: https://www.antiplagiat.ru/).

IIpodeccuonaibubie 6a3b1 JAHHBIX
1. DJEeKTPOHHBINH (OH/ MPABOBBIX ¥ HOPMATHBHO-TEXHUYECKUX TOKYMEHTOB // AK-
nuonepHoe obmiectBo «MHpopmanmonnas kommanus «Koaeke» (https://docs.cntd.ru/). Pexxum

JIOCTYTIa: CBOOOTHBIH.

2. OdunmanbHblii MHTEpHET-TIOpTaN TpaBoBoit uHpopmanuu (http://pravo.gov.ru/). Pe-

JKUM JIOCTYIIa: CBOOOTHBIN

3. baza moiMHOTEKCTOBBIX U OMOIMOTpadUUECKIX OMUCAHUN KHHUT M TMEPUOTUIECKUX U3-
nanuii (http://www.ivis.ru/products/udbs.htm). Pexxum goctymna: cBo60aHbIN

4. NndopmanoHHbIE CUCTEMBI, OaHKH JAHHBIX B 00JAaCTH OXPAaHbI OKPYXKArOIIEeH Cpeiibl
U IPUPOJONOIb30BaHus — Pexum noctyna: http:/MUHIPUPOABIPO.pY

5. Uudopmammonnass  cucrema «TEXHOPMATHUB». —  Pexum  pocryna:

https://www.technormativ.ru/ :

6. Hayunas snextponHas 6ubnmnoteka elibrary. —

Pexxum nmoctyna: http://elibrary.ru/ .

7. TlporpammMmer uist 3koJioroB ECOReport. — Pesxum nocryma: http://ecoreport.ru/ ;
Nudopmannonnsie cucrembl «buopasHooOpasume Poccum». — Pexum pocryna:

http://www.zin.ru/BioDiv/

7. ®OH/1 OLIEHOYHBIX CPEACTB [JIsl IPOBeeHUs IPOMEKYTOUYHON aTTeCTAUM
00y4yaruuxcst 1Mo JUCIHHUIJINHE
7.1. IlepeyeHb KOMNeTEHUMI ¢ YKa3aHMeM 3TanoB HX (OPMHPOBaHUS B Ipolecce 0CBOe-

HHsA 00pa30BaTEJbHOM MPOrPaMMBbI

dopMHpyemMble KOMIETEHIIUN

Bun u popma koHTpOIIs

OIIK-2 Cnoco0eH WUCIOIb30BaTh MaTEMaTHYECKHE,
¢uznueckue, PU3NKO-XUMUYECKUE, XUMUYECKHE Me-
TOABI Ml peuleHus 3ajad NpodecCHOHATBHOU Jes-
TEJIbHOCTH;

IIpome:kyTOUYHBI KOHTPOJB: 3a4eT U JK-
3aMEeH B yCTHOU (hopme 1o Omieram.
Tekymuii KOHTPOJIb: ONPOC, BBIIOJIHEHUE
71a00paTOpHON PabOTHI, TECTUPOBAHUE, BbI-
MIOJIHEHUE KOHTPOJIbHON paboThl CTyAEH-
TaMH 3a04HOM (popMbl 00yUeHHSI

OIIK-5 - Croco0GeH OoCyHIeCTBIATh KCIEPUMEHTANb-
HBIE HCCIIEIOBAHMS M HCIBITAHUS 110 3aJaHHOH METO-
JTUKe, IPOBOIMTH HAOIOJICHUS W U3MEPEHUS C yIETOM
TpeOoBaHUi TeXHUKU 0e30MacHOCTH, 00pabaThIBaTh U
WHTEPIPETUPOBATH IKCIICPUMEHTAIBHBIC TAHHBIC

ITIpoMesKyTOYHBIH KOHTPOJIb: 3a4ET U IK-
3aMeH B yCTHOH (hopme 1o Ouneram.
Tekymmii KOHTPOJIb: OMNPOC, BBINOJIHEHUE
1a00paTOpHON paboThI, TECTUPOBAHUE, BBI-
MIOJIHEHUE KOHTPOJIbHON paboThl CTyAEH-
TaMH 3a049HOH (popMbI 00yUeHHS

7.2. Onucanue noka3areseii 1 KpUTepUeB OLEHUBAHUA KOMIIETeHIMIi HA Pa3JIMYHbIX 3Ta-
nax ux (popMUpPOBaHUs, ONIUCAHME IIKAJ OLlEeHUBAHUA

Kpurtepuu oueHMBaHHsI YCTHOIO OTBETAa HA KOHTPOJIbLHbIE BOMPOCHI 3a4yera (mpo-
MeKYTOYHBIH KOHTPOJIb, popmupoBanune komnerenuun OIIK-2)

3aumeno — naH MOJIHBIM WM YaCTUYHO TOJHBIA OTBET HA MOCTaBJIEHHBIA BONpPOC, MOKa-
3aHa COBOKYIHOCTb OCO3HAHHBIX 3HAaHUM 00 00BEKTE, JOKa3aTeIbHO PACKPBITHI OCHOBHBIE I10-
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JIO’)KEHUSI TEMBbI; B OTBETE IPOCIEKUBACTCS UYETKasi CTPYKTYypa, JIOTHYECKas MOCIeA0BaTellb-
HOCTh, OTPayKarolas CyIHOCTh PACKPhIBAEMBIX TOHSITHH, TEOPUH, SBJICHHUI. 3HaHHE 00 0OBEKTE
JEMOHCTpHUpYeTCcs Ha (pOHEe MOHMMAHUS €ro B CHCTEME JAaHHOW HayKH M MEXIUCIHUILTUHAPHBIX
cBszeil. OTBET M3JI0XKEH JIMUTEPATYPHBIM S3BIKOM B TEpPMUHAX HAyKH, MOKa3aHa CIOCOOHOCTb
OBICTPO pearupoBaTh HA YTOUYHSIOIIME BOIPOCHI; JOMYCKAIOTCS HE3HAYUTEIbHBIC OIIMOKH WU
HEJ0YEeThl, UCTIPaBICHHbIE 0aKaaBPOM C IOMOIIbIO «HABOSIIINX) BOIPOCOB,;

He 3aumeno — 0akanaBp 1EMOHCTPUPYET HE3HAHUE TEOPETUUYECKUX OCHOB IIPEIMETA, HE
yMeeT JeJaTh apryMEHTUPOBAHHBIE BBIBOJBI M MPUBOJUTH MPUMEPHI, MOKA3bIBAET Ci1aboe Bia-
JIEHUE MOHOJIOTUYECKOM peublo, HE BIIAJAECET TEPMHUHOJIOTHEN, MIPOSBIIAET OTCYTCTBUE JIOTUYHO-
CTH U MOCIEA0BATEIHHOCTH U3JIOKEHHUS, JeNlaeT OMIMOKH, KOTOPhIe HE MOXKET MCIPABUTD, JaXKe
IIPU KOPPEKLIMH NTPENOJAaBATENIEM, OTKA3bIBAETCA OTBEYATh HA 3aHATUU.

KpuTepuu oneHHBaHUsI YCTHOTO OTBETAa HA KOHTPOJIbHbIE BONMPOCHI IK3aMeHa (mpo-
MeKYTOYHBI KOHTPOJIb, opmupoBanne komnereHnun OIIK-2, OIIK-5)

«5» (omauuno) — NaH MOJHBIHN, Pa3BePHYTHIM OTBET HA IMOCTABJICHHBIH BOIPOC, MTOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUH 00 0OBEKTE, TOKA3aTeNbHO PACKPHITHI OCHOBHBIE MOJIOXKE-
HUS TEMBI; B OTBETE IPOCIEKUBAETCSA YETKAsA CTPYKTYpa, JJOTUYECKas OCIEA0BaTeIbHOCTh, OT-
paxaroias CyIuHOCTh PaCKpbIBAEMbIX MOHSITHH, TCOPUH, sBIICHUNU. 3HAaHUE 00 OOBEKTE JEMOH-
cTpupyercs Ha (hOHE TOHMMAHHUS €T0 B CUCTEME JIaHHON HAyKU M MEKIUCIUIUIMHAPHBIX CBS3EH.
OTBeT U3I0KEH JIUTEPATYPHBIM SI3bIKOM B TEPMHHAX HayKH, IIOKa3aHa CIIOCOOHOCTh OBICTPO pe-
arupoBaTh HA YTOUHSAIOIINE BOIPOCHI;

«4» (xopowio) — NaH NOJHBIA, pa3BEPHYTHII OTBET HAa MOCTABJICHHBIN BOMPOC, TTOKA3aHO
YMEHUE BBIICIUTh CYIIECTBEHHbIE U HECYUIECTBEHHbIE MNPU3HAKHU, NPUYUHHO-CJIEJICTBEHHBIC
cBsA3u. OTBET YETKO CTPYKTYpPUPOBAH, JIOTMUEH, U3JI0KEH B TEpMUHAX Hayku. OfHAKO JomyIie-
Hbl HE3HAUUTEIbHBIC OMIMOKY WM HEIOYEThI, HCTIPABICHHbIE 0aKaaaBpOM C MOMOIIBIO «HABO-
JISILTUX» BOIIPOCOB;

«3» (yOosnemeopumenvho) — NaH HENOJHBIA OTBET, JIOTHKA M MMOCJIEI0BATEIBHOCTD H3-
JIO’)KEHUSI UMEIOT CYILECTBEHHbIE HapylleHus. JlomyiieHsl rpyOble OMMOKYU MPU ONpPEeIICHUN
CYIITHOCTH PACKpbIBAEMBIX MOHSATHI, TEOPHA, SBICHUHN, BCICICTBUE HEMOHUMaHUsl OakalaBpoM
UX CYLIECTBEHHBIX M HECYIIECTBEHHBIX IPU3HAKOB U CBs3€il. B OoTBETE OTCYTCTBYIOT BBIBOBI.
YMeHue packpbeIThb KOHKpPETHBIE MpPOSBIEHUS OOOOIIEHHBIX 3HAHUW HE MOKa3aHo. PedeBoe
odopmiieHHe TpedyeT MOMPABOK, KOPPEKITHH;

«2» (neyooeremeopumenvro) — GaKaiaBp IEMOHCTPUPYET HE3HAHUE TEOPETUUYECKUX OC-
HOB TMpeMETa, HE YMEET JeNaTh apryMEHTUPOBAHHBIEC BBIBOJIBI U IPUBOAUTH TPUMEPHI, TTOKA3bI-
BaeT cinaboe BiIaJleHHue MOHOJIOIMYECKON peublo, He BJIaZeeT TEPMUHOIOTHEN, TPOSBISAET OTCYT-
CTBUE JIOTUYHOCTH U TMOCJEI0BATEIILHOCTH U3JI0KEHUS, A€TaeT OUIMOKH, KOTOPbIE HE MOKET HC-
MpaBUTh, JaXXe MPU KOPPEKLMHU MTPENOIaBaTeNIeM, OTKAa3bIBAETCS OTBEYATh HA 3aHATHUU.

Kpurepun oneHuBanus onpoca (TeKyluili KOHTPOJIb, (JOpMUpPOBaHUE KOMIETEHIHUH
OIIK-2, OIIK-5):

«5» (omauuno): onpoc MPOUJEH C MEPBOro pasa; AaH MOJHBINA, pa3BEPHYTHIM OTBET HA BCE
3a/laBaeMble MpernojiaBaTeIeM BOMPOCHI, MOKAa3aHO 3HAHUE M MOHUMaHue TeMbl. OOydaromuics
IPaBUJIBHO OTBETWJI HA BCE BOMPOCHI MPHU CAaue KOJJIOKBUYMA, 3HAET U MOHUMAET XOJ BBINOJI-
HEHMs IIpeJICTOosIeH 1TabopaTOpHOH PabOTHI.

«4» (xopowo): onpoc MPONUJEH CO BTOPOU MOMBITKM; J1aH MOJHBIA OTBET Ha BCE 3ajjaBae-
MBI€ TIPETOJaBaTelieM BOMPOCH], MOKA3aHO 3HAHUE W MOHUMaHUE TeMbl. OOydaromuics mpu
claye KOJIJIOKBUYMa MPaBWJIBHO OTBETUJI Ha BCE BOMPOCH KOJJIOKBUYMa C MTOMOUIBIO Mpenojia-
BaTeJIsl, 3HAET U TIOHUMAET XO/1 BBITIOTHEHUS MPEACTOSIICH T1a00paTopHOil paboTHI.

«3» (yoosnemsopumenbHo): OMPOC TMPOUJIEH C TPEThEH MOIMBITKH;, JaHBI OTBETHI HA IOJIO-
BHUHY 33/1aBa€MbIX IPENOaBaTeIEM BOIPOCOB, TOKA3aHO 3HAHUE OCHOBHBIX MOHSATUN TEMBbI, BbI-
HECEHHON Ha KOJUIOKBUYM. B OTBeTe CTYJE€HTOB OTCYTCTBYIOT BBIBOJBI. ¥ MEHUE PACKPHITH KOH-
KpETHbIE NPOsIBIEHUS 0000IICHHBIX 3HAHUN He MokazaHo OOydarouiics npu caue KOJIOKBU-
yMa MpaBUILHO OTBETHJI Ha OOJBIIYIO YacTh 3aJaBacMbIX BOIPOCOB, OJIHAKO, peueBoe odopm-
JeHue TpedyeT MoNnpaBoK, KOPPEKIUH; CTYJIEHT 3HAeT XOJ BBIMOJIHEHUs MpeacTosuiei gadopa-
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TOPHOU PabOTHI.

«2» (neyoosnemeopumenbHo) — 0OyJarONTUICS HE 3HaeT OCHOB TEMBI, HE CITIOCOOCH JieNaTh
apryMEHTHPOBAHHBIE BBIBOJBI U MPHUBOAMUTH MPHUMEPHI, MOKA3bIBAeT ci1aboe BIaJEHUE MOHOJIO-
TUYECKON Peublo, HE BIIAJICET TEPMHUHOJIOTUEH, MPOSBIISAET OTCYTCTBHE JJOTUYHOCTH U MOCIIE0-
BaTENIbHOCTH M3JIOKEHUS, JINIAeT OIMOKH, KOTOPBIE HE MOYKET UCIPABUTH, TAXKE IPU KOPPEKIIUU
npernojaBaTesieM, OTKa3bIBAeTCsl OTBe4aTh Ha BONpockl. OOydaromuiicss He CMOT OTBETHTDH JaKe
Ha MOJIOBHHY 33/IaHHBIX €MY BOIIPOCOB, HE 3HAET X0/1a MPOBEICHHS MTPEACTOSIIEH J1ab0paTOpHOU
paboTHI.

Kpurtepuu oneHuBaHUs BbINOJHEHUS] U 3aIMTHI OTYETHBIX MaTepHaJI0OB MO J1ado-
paTopHoii / mpaKTH4YecKO padoraM (TeKylMil KOHTPOJb, GOpMHPOBaAHUE KOMIIETEHIUHN
OIIK-2, OIIK-5)

«5» (omnuuno): paboTa BBITIOJIHEHA B CPOK; OhopMIIeHHE U CoJepKaTeNIbHAs YacTh OTYETa
00pa3noBeie; paboTa BHIMOIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 000OLICHHMS,
3aKJIIOueHusl U BbIBOJABI. OOydaromuiicss MpaBUIbHO OTBETHJI HA BCE BOMPOCHI MPHU 3aIUTE OT-
YEeTHBIM MaTEpPHAJIOB.

«4» (xopowo): paboTa BBINOIHEHA B CPOK; B OPOPMIIEHUU OTYETA U €ro COAepKaTeIbHOM
YacTU HET IrpyObIX OMIMOOK; paboTa BBINOJHEHA CAMOCTOSTENIBHO; IPUCYTCTBYIOT COOCTBEHHbBIE
00001eHus, 3aKITI0YeHHs] U BBIBOABI. OOydaromuiics Mpy 3aliuTe OTYETHBIM MaTepUajoB IMpa-
BIWJIBHO OTBETHJI Ha BCE BOIPOCHI C TOMOIIBIO MTPETI01aBaTellsl.

«3» (yoosnemeopumenvHo): paboTa BHINOIHEHA C HapylIeHUEM rpaduka; B ohopMICHHH,
COJIepKATEIBHOMN YaCcTH OTYETa €CTh HEIOCTATKH; PadOTa BBIOJIHEHA CAMOCTOSTENLHO, TPUCYT-
CTBYIOT cOOCTBeHHBIe 00001eHus. OOydaromuiics Mpy 3alUTe OTYETHHIM MAaTEPHAIOB OTBETHII
HE Ha BCE BOIIPOCHI.

«2» (Heydoeremseopumenvro): opopmiieHne paboThl HE COOTBETCTBYET TPEOOBAaHUSAM; OT-
CYTCTBYIOT WJIM CZEJIaHbl HEMPABUJIbHBIE BBIBOJBI U 000011eHN. O0yyaronuiicss He CMOT 3alllu-
TUTH OTYETHBIC MATEPHUAIIBI U MOSICHUTH MPEACTaBICHHBIC JaHHBIE.

Kpurepun oneHnBaHusl BbINOJHEHHUS 33JlaHUH B TeCTOBOI (popme (TEeKYyIIUil KOH-
Tpoab, popmupoBanune komnerenuun OIK-2, OTIK-5)

[To uToram BBHITIOJTHEHUS! TECTOBBIX 33JaHUU OIEHKA MPOU3BOIUTCS IO YEThIpeXOallib-
HOM mikase. [Ipu mpaBUIBHBIX OTBETaX Ha!

86-100% 3amaHuii — OLEHKA «OMAUYHOY,

71-85% 3agaHuii — OLIEHKA «XOPOULOY»,

51-70% 3agaHuit — OLEHKA «Y0081emMEOPUMETILHON,

MeHee 51% - oLleHKa «Hey0061emeopumenbHo».

Kpurepun oneHuBaHHsI KOHTPOJIBbHBIX PaldoT /sl 3204HOii opMbl 00yueHus (Te-
KyIIUii KOHTPOJIb, popmupoBanue komnerenun OITK-2, OITK-5):

«5» (omauuno): — paboTa BBIIOJIHEHA B CPOK; OhopMIIEHHE, CTPYKTYpa U CTUIIb PabOThI
00pa3ioBele; paboTa BBHIMOJIHEHA CaMOCTOSTENBHO; NMPUCYTCTBYIOT COOCTBEHHBIE 000OLIEHMS,
3aKIIFOYSHHS ¥ BBIBOABI. OOyJalomMiics MpaBMIIBHO OTBETHII Ha BCE BOIPOCHI NIPH 3aIUTE KOH-
TPOJILHOM paboTHI.

«4» (xopowo): — paboTa BBIIIOJHEHA B CPOK; B 0DOPMIIEHUH, CTPYKTYpE U CTHIIE padOTHI
HET rpyObIX OMMOO0K; paboTa BBHIMOJIHEHA CAMOCTOSTEIbHO; TPUCYTCTBYIOT COOCTBEHHBIE 0000-
ICHUS, 3aKTFOUEHHS M BBIBOBI. OOyJaromuiicst Ipy 3auTe paboThl MPAaBUIIBHO OTBETHII HA BCE
BOIIPOCHI C TIOMOIIBIO MPEeroaBaTess.

«3» (yOoenemeopumenvro):. — paboTa BBHITIOJHEHA C HapylIeHHeM rpaduka; B odopmiie-
HUH, CTPYKTYpe U CTHJIe pabOThI €CTh HEJOCTATKH; paboTa BBHIIOJIHEHA CAaMOCTOSTENIBHO, MPH-
CYTCTBYIOT COOCTBEHHBIE 0000IIIEHUSI.

«2» (neyoosnemeopumenvro): — opopmiieHHEe pabOTHl HE COOTBETCTBYET TPEOOBAHMSIM;
OTCYTCTBYIOT WJIM CZEJTIaHbI HETIPABHIIBHBIE BHIBOJBI U 0000mIeHUsI. O0yJaronuiicss He OTBETHI
Ha BOIPOCHI MPH 3aIuTe paboThI.
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7.3. TunoBblie KOHTPOJbHbIE 32/IaHUSI WJIN MHbIE MAaTepPUAJIbl, HeO0OX0AUMBbIE 1Jf1 OLEHKH
3HAHUH, YMEHMid, HABBIKOB M (MJIM) ONbITA AEeATEJbLHOCTH, XapPaAKTEePHU3YIUIUX 3Talbl
(opMupoBaHUA KOMIIETEHMI B MpoLiecce 0CBOEHHUs 00pa30BaTeIbHOM MPOrpaMMbl

KoHTpoJibHBIE BONIPOCHI K 3a4eTy (IPOMeKYTOYHBIN KOHTPOJIb)

1. Kunemaruka touku. Cucrema enunui. MarepuaiibHas Touka. CucreMa oTcuera.
Tpaektopus. [Iyte. CxkopocTs. Yckopenue. TaHreHImaibsHoe, HOpMAJIbHOE, ITOJTHOE YCKOPEHHS.

2. Kunemaruka BpamareisHOTO ABHKECHHUSA. YTIIOBOMH MyTh, YTIIOBOE NEpEMEIICHHE, YT-
JIOBasi CKOPOCTb, YIJIOBOE YCKOpeHue. CBA3b JIMHEWHBIX U YIIIOBBIX XapaKTEPUCTHK.

3. Ilepserii 3akoH HetoroHna. MIHEepunanbHbIe CUCTEMBI OTCUETA.

4. Bropoii 3akoH Hetotona. [IpeodpazoBanust ["anwes.

5. Tpernii 3akoH HptoToHa. 3aKOH cOXpaHeHUs UMITyJIbca. LleHTpanbHbIi yaap mapos.

6. Pabora nmepemeHHol cuibl. MomHocTh. PaboTta cuibl ynpyroctu. KoncepBaTuBHbIC
cuiibl. PaboTa KOHCEpBAaTUBHBIX CHUJI 110 3aMKHYTOMY ITYTH.

7. Kuneruueckas U noTeHIUAIbHAsI SHEPTUsl 3aKOH COXPaHEHUS SHEPTUU.

8. MowmeHT nHepIHH TBEPAOTo Tena. Tabiuia MOMEHTOB HHEPLIWH (IIap, TUCK, 00pyY,
crepkeHb). Teopema llIteitHepa. PaBHOBecHe cucTeMbl TEII.

9. OcHOBHOE ypaBHEHUE TUHAMUKH BPAIIATEILHOTO IBUKECHUSA. 3aKOH COXPAaHEHHUS MO-
MeHTa umnyibca. [ Ipumenenue.

10. T'apmonmueckue kosebanus. CKOPOCTh U YCKOPSHUE TIPU TApMOHHYECKOM KoJieba-
HUU. DHeprus kojaeOaHuil.

11. CnoxxeHue 0AMHAKOBO HANPABICHHBIX TAPMOHUYECKUX KOJIeOaHUM

12. Tlepuon xosebaHU MaTEMATHICCKOTO M PU3HUECKOTO0 MAsITHUKOB.

13. BeiHyxaeHHbie Konebanus. Pesonanc.

14. PacmpocTtpanenue kojaebaHuil B yIpyrux cpefax. 3ByKOBbBIE BOJHBI.

15. OcHoBHbIE IPUHIMIIBI OOILEH U CIIEHUAIBHON TEOPUN OTHOCUTEIBHOCTH.

16. . Kocmuueckue ckopocTu. «HepHble IbIPhD».

17. OcHoOBHOE ypaBHEHHE MOJIEKYIISIPHO-KUHETUYECKON TEOPUH Ia30B.

18. CocrosiHus, mapaMeTpbl COCTOSTHUSL, N30TpoLecchl. ONbITHbIE Ta30BbIC 3aKOHBI.

19. VpaBHeHue cocTosiHUA HaeanbHOro ra3a. CMecu ra3oB. 3akoH JlanbToHa.

20. BuytpenHss 3Heprus ujaeanpHoro rasza. Pabora rasa B u3omnporeccax.

21. TlepBoe Havano TepMOAMHAMUKHU TeII0eMKOCTh UIEaTbHOTO ra3a.

22. Pacnpenenenue Mosekyn 1o ckopoctsm. Paciipenenenne Makcsema. OnbiT LlTepHa.

23. bapomerpuueckas hopmyna. PacripeneneHre MoJeKys B TOTEHIMAIBHOM TI0JI€ CHIT.
Pacnpenenenue bonbimana)

24. Anmabatnyeckuii mporecc. Bropoe Havano TepMOIUHAMUKH.

25. Kpyroseie npoueccsl. Lukn Kapro. KIT/I TennoBoil ManmHsl.

26. CraTHCTHYECKHI CMBICT 2 Havyalla TEPMOJAMHAMHKHI. DHTPOTIHS.

27. YpaBHeHHE COCTOSIHUS peasbHOro rasa. Mzorepmsl Ban-nep-Baanbca.

28. TloBepXHOCTHOE HATSKEHUE B )KUIKOCTH. JlaBIIeHUE 1O/ H30THYTOU MOBEPXHOCTHIO
xuakoctd. CMadyMBaHME U KaWUISIPHBIE SBJICHUS.

29. dazoBbie paBHOBECHS U (a30BBIC TIEPEXOIBI.

KoHTpoJibHBIE BONIPOCHI K IK3aMeHY (IIPOMEKYTOYHbIH KOHTPOJIb)

1. BzaumopeiicTBue 3apsaoB. DinekTpuueckoe nose. 3akon Kynona. [Ipuniun cynepmnosu-
107078

2. HampshokeHHOCTh TOJIS, CO3JaHHOTO CHCTEMOHM TOYEYHBIX 3apsioB. ['paduyeckoe n300-
paxkeHue snexTpuueckoro nous. [Totok Bekropa unaykiuu. Teopema Octporpanckoro-I'aycca
H €€ IPUMCHCHHUC.

3. Pabora cunm snekTpuyeckoro moiisd MO TepeMernieHuto 3apsaa. CBs3b MOTEHIUATA C
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HaNPSYKEHHOCTBIO MOJIS.

4. llupkynsmnus BeKTopa HamnpsbKeHHOCTH. [loTeHnuman 3ekTpocTaTHuecKoro mosts.

5. Pacnpenenenue 3apsioB B IPOBOAHHMKAX. DJIEKTPOEMKOCTb IPOBOJHUKOB U KOHJIEHCA-
TOPOB. DHEPrusi 3JIEKTPUUECKOro MOJIs.

6. Cwia ¥ IVIOTHOCTB TOKA. 3akoHBI OMa.

7. Pabota u MmontHOCTh TOKa. 3akoH [[xoyms-Jlenna.

8. 3akonsl Kupxroda ist pa3BeTBIeHHBIX Leneil. Pacuer Clo)XHOM 1enu METOIOM Y3JIOBBIX
U KOHTYPHBIX YpaBHEHUI.

9. JlumonbHbIE MOMEHTBHI MOJIEKYJ AMAJIEKTpuKa. llomspuzaumst ausnekTpukoB CerHero-,
b€30-, MHUPONIEKTpUKU. [IpuMeHeHue B KauecTBE NAaTYUKOB CUCTEM aBTOMATHUKH.

10. VYpaBuenus Makcgemia.

11. OnbIThI, HOATBEPXKJAIOIME FIEKTPOHHYIO IIPUPOAY TOKA B METaJlIaX.

12. BoiBO1 3aKOHOB U3 3JEKTPOHHONW Teopun (3akoHbl Oma, J[xoyns - Jlenma, Bunemana-
®panmna). TpyaHOCTH KIIACCHYECKOM 2JIEKTPOHHON TEOPUH METAJLIOB.

13. O6pazoBanne HEPreTHYECKUX 30H B KpHcTaiwiax. KBaHTOBas »IEKTpOHHAs TEOpUs Me-
TaJIJIOB. .

14. CobOcTBeHHas] MPOBOAMMOCTH IOJIYTIPOBOIHUKOB. [IprMecHas MpOBOIUMOCTH TOIYIIPO-
BOJIHUKOB.

15. .TlonynpoBoHUKOBBIE 110JbI U Tpuoabl. [Ipumenenne B TexHuke. MHTerpanpHble TEX-
HOJIOTHU.

16. MarnuTHas nHAyKI#sS PaMka ¢ TokoM B MarHuTHOM mone. ['paduyeckoe m3o0pakeHue
MarHUTHOTO IOJIS.

17. 3akon buo-Casapa - Jlannaca. [Ipumeps! (MarHuTHOE 1oJie MPSMOTO U KPYrOBOI'O TOKA).

18. JleiicTBue MarHUTHOrO MoJisi Ha TOK. PaboTa Mo mepeMerieHuto MpoBOJHUKA C TOKOM B
MarHuTHOM I10JI€

19. Cuna Jlopenua. /IBuxxeHue 3apspkeHHOM YacTUIBI B OJJHOPOAHOM MAarHUTHOM IIOJIE.

20. LuknoTpoH. 3aKOH MOJTHOTO TOKA.

21. Pacuer MmarHuTHOH Lieny. MarHuTHbIE CBOMCTBA BELECTBA.

22. 3axon Papanes. [Ipasuio Jlenna.

23. IloctynaTtensHOe JABMKEHHME MPOBOJA B MAarHUTHOM IIojie. BpariarensHoe ABHXKEHUE
paMK{ B MarHUTHOM TIOJI€.

24. SIBnenue caMOMHIYKIIMU. DKCTPATOKU 3aMbIKAHHsI U pa3MbIKaHUs. DHEPrusi MarHUTHOTO
OJIS.

25. Pa3Butue B3rI70B Ha npupoay cBeta. [Ipuniun [roiirenca. BeiBos 3akoHa oTpakeHUs U
MPETOMIICHHS CBETA Ha OCHOBE NMpuHIMNa [ roireHca.

26. KorepeHTHBIE BOJIHBL. YCJIOBHS MakCUMyMa M MHUHHMyMa. CrocoObl MOJy4YeHUs: Kore-
PEHTHBIX BOJIH.

27. Pacuer uHTEp()EepEHIIMOHHON KapTHHBI OT JBYX MCTOYHUKOB. VHTepdepeHIrs B TOHKUX
meHkax. Kosnpna HeroToHa.

28. Meton 30H @penens. Judpakuus Ha menu. JudpakinuonHas penerka.

29. lndpakuus Ha MPOCTPAHCTBEHHOH pemieTke. OU3NYECKUl CMBICT CIIEKTPAJIBHOTO pas-
JIOKEHMUSL.

30. EcTecTBEeHHBII 1 TIOJISIPU30BAHHBIN CBET. J[BOMHOE JIydernpeioMIICHHE.

31. BpaiueHnue miockoCTH MOJsSpU3aLUH.

32. ®oToMeTpHUECKIE BEIWYHHBI, SIUHHUIBI U3MEpeHus. V3rydeHne M MOTIIONeHHe dHep-
TUH.

33. 3akon Kupxroga. 3aKoHBI TETIIOBOTO U3TyYEHUSI.

34. «YneTpaduoneroBas karactpoday. I'unoresa u popmyna [lnanka.

35. ®oroaddext. 3akorsr CToneToBa. YpaBHEHNE DWHINTCHHA.

36. Macca u ummynbsc ¢otoHa. [laBnenue csera. OnbiT Jlebenera. Ddpdext Kommnrona. Kop-
MYCKYJISIPHO-BOJIHOBOM JTyan3M.

37. Atomnast mozienb Tomcona. OnbIThl Pezepdopaa mo paccessHuio O-yacTuil.
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38. Ilocrynatsl bopa. 3aKkOHOMEPHOCTH B aTOMHBIX CIIEKTpaXx.

39. ®opmyna baasmepa. ATom BOAOpOJa U €T0 CIEKTp o Teopun bopa.

40. KBantoBsie uncina. [lepuonndeckas tabiuna Meneneena.

41. Hyknonsl. CTpoeHue U XapaKTepUCTUKA AIpa.

42. Sinepusie cunbl. Jledhekt macc. DHEPrusi CBs3u.

43. MarHuTHbIE U 3JICKTPUYECKHE CBOMCTBA sIEp U AACPHbIC MOJEIH.

44. PannoakTUBHOCTh. 3aKOH PaJMOAKTUBHOTO pacnajia. 3aKkOHbl COXpaHEHUSI.

45. 3akoHOMEPHOCTH O- U B-pacmaja.

46. IIpoxosxaeHne 3apsDKEHHBIX YacTHIl M Y-U3JTy4eHHs Yepe3 BemecTBo. VICKyccTBeHHas pa-
JTMOAKTUBHOCTb.

3ananus, BHIHOCMMbIE Ha ONPOC (TeKYIMii KOHTPOJIb)
®parMeHT K paszjaeiay «MoJiekyJasapHas (pU3MKAa U TEPMOTUHAMHUKA

1. Ckonbko Monekyn cepuuctoro rasza SO, conepskurcs B 1 kr aT0ro raza?

2. Kak u3MeHHUTCS BHYTPEHHSs SHEPrus MalbHOTO Ia3a, ecld ero JaBjeHHEe M 00beM
yBenu4arcs B 2 paza?

3. Kakue Monekynbl B atMocepe IBHKYTCS OBICTpEE: MOJIEKYJIBl KUCIOPOJAA WM
YIJIEKUCIIOro raza’?

4. I'paduk kakoro mporecca n3o0pakeH Ha pucyHke? Kak M3MeHMIach IUIOTHOCTH W
BHYTPEHHsIS DHEPIUs rasa.

\Y

»
B

dparMeHT K pazjaeny «JeKTPOCTATHKA»

1. 3apan Ha MJIOCKOCTH pacHperesieH C MOBEPXHOCTHOH IIOTHOCTHIO ©. OmnpenennTh
notok BekTopa E yepe3 moBepxHocTh KyOa ¢ peOpom a.

il

/

2. JIBa OIMHAKOBO 3apsDKEHHBIX IIApHUKa MOJBEIICHHBIX HAa HUTAX OJMHAKOBOM IUIMHBI B
oOuieil Touke HaxoJATCs B paBHOBecuU. Kak J0KHAa M3MEHHUTHCS Macca IIapUKOB, YTOOBI IpU
YMEHBIIEHUH 3apsijia KaKJ0ro B 2 pa3a yroJ MexXJly HUMH He u3MeHuscsa. Paccmorpure tg o, rae
O-TIOJIOBUHA YIJIa MEXAY HUTSIMM.

3. Ilnockuii BO3AYIIHBIA KOHJEHCATOP 3aIOJHSAETCS HANOJOBUHY JHAJIEKTPHUKOM C
JUBIIEKTPUYECKOM MPOHUIAEMOCTBIO €. OnpeieuTh KaK U3MEHSETCS €MKOCTh KOHJIEHCAaTOpa IpHU
3aI0JIHEHUU.

4. B Kakux ciyyasix 3apspKeHHas 4acTUIA B AJIEKTPUYECKOM I0JI€ JIBUXKETCS MO0 CUIIOBOM
JINHUAN?
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A) CunoBasg nuMHUSA TOJIA NPSMOJIMHEIHA, W HayalbHas CKOPOCTh YAaCTHIBI Vg
HaIpaBJeHa BJOJb 3TOU JIMHUU.

B) CutoBas nmunHMS mojs KpuBoJMHelHHa U Vo=0.

C) CwitoBas TuHUS TTOJISI KPUBOJIMHEHHA U BEKTOP Vo HaIpaBJICH 110 KacaTeIbHOM K HEH.

D) 3apsokeHHas dYacTHIa BCErga JBHIKETCS 10 CHJIOBOM JIMHHUHM SJICKTPUYECKOTO

I10JI41.

IIpumep TecTOBBIX 3aJaHUI IO TeMaM JIAOOPATOPHBIX PAadoT (TeKyLIHii KOHTPOJIb)
dparmMeHT K paszaeiay «MexaHuka»

Onpeoenum mpu smana 08udiceHus nyIu 8 1adopamopHol pabome (Cuumams, Ymo CONPoOmMus-
JIeHUe 8030yXa HUYMONCHO Mano).1 sman - 0gudicenue nyiu om mecma eblcmpend 00 MutieHu. 2
aman — 83aumooelicmsue nyiu U muuienu. 3 sman — 08udCeHUe NYIU U MUULEHU NO 0y2e OKPYIC-
HOCMU. 3aKOH COXPAaHeHUsl IHePSUL MOIHCHO NPUMEHAMb .

1. Haorane 1

2. Haorane 2

3. Haosrane 3

4., Haorane 1,2,3

5. 3aKoH COXpaHEHUs PHEPTHH MPUMEHSITH HEIIb3s
3axon coxpanenuss uMnY1bCa MOXCHO NPUMEHSIMNb

1. Haorane 1

2. Haorane 2

3. Haorane 3

4. Haoramne 1,2,3

5. 3aKoH COXpaHEHUs UMITYIbCa MPUMEHSThH HEllb3s
Yoap nynu o muwensv senaemcs

1. AGOGCONIOTHO YIPYTHM U HEHTPATbHBIM

2.  AOCONIOTHO HEYNPYI'HM U IIEHTPATHHBIM

3. AOCONIOTHO YIIPYTUM M HELIEHTPAIbHBIM

4. AOCONIOTHO HEYNPYTUM U HELIEHTPAIbHBIM

5. Her mpaBuibHOTO OTBETA.
IIpu yoape nyau o muwiens

1. Bsigensercs Temio

2. Tlormomaercs Temio

3. MoxeT BbIACTATHCS WIH MOTIOMATHCS TETIO0 (3aBUCUT OT CKOPOCTH MTYITH)

4. Her npaBuibHOrO OTBETA
Ilpu ysenuyenuu maccwl nyau, ee CKOpocmy

1. VBenmumBaetcs

2. YMeHbIIaeTcs

3. MoxXeT yBeTHUNBATHCS WIH YMEHBIIATHCS (3aBUCUT OT MACCHI ITYJTH )

4. He mensercs
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®parmeHT K pasaeay «Tepmogunamuka»

Yemy pasno uucio cmenenetl c60600vl amomapro2o kuciopooa (0)?
a) 3
0)5
B) 6
I') HET PaBUJILHOTO OTBETA
Toxasamenv aouabamol pasen 1,4. Imo modxcem dOvimo
a) I'enuii (He)
0) maps1 Bozbl (H20)
B) MOJICKYJISIpHBIi Bostopo/ (H2)
B) HET MPaBUJILHOT'O OTBETA
Temnepamypa nacpesamens osueamens 400 K, a memnepamypa xonoounvnuxa 200K. Yemy pa-
sen makcumanvro 6o3modcuvitl KIT/T (%) smou mawunol?
a) 100
0) 75
B) 50
r) 25
Kaxue ycnosus neobxo0umo 8binoinums, 4moowl Mauuna 0viia udeaibHoll
a) PabGoraer no nukiy Kapuo
6) Pabotaet no uukiry OTTO
B) PabGouee Teno naeanbHbIN Ta3
r) PabGouee Teno peanbHblil ra3
1) OOpaTUMBIH ITUKIT
¢) HeoOpaTumbIii 1iuki
K ¢pynxyusam (napamempam) cocmosanus omHocames
a) JlaBnenue
0) pabora rasa
B) BHYTPEHHSS SJHEPI U
T') KOJMYECTBO TEIJIOTHI, TOJIyYeHHOE OT HarpeBaTens

Bonpocsl, BBIHOCHMBbIE HA 3aIIIUTY OTYETHBIX MAaTEPHUAJIOB 110 TeMaM JIA00PATOPHBIX
U MPAKTHYECKHUX PadoT (TeKYIHii KOHTPOJIb)

1. OcHOBHBIE MOHATHS KUHEMATUKU (IIyTh, MIEpEMEIICHNE, CKOPOCTh U YCKOPEHHE Ma-
TepuanbHOI Toukn) HopMasibHOE U TaHT€HLMAIBHOE YCKOPEHHE.

2. PaBHOyCKOpEHHOE MPSIMOJMHEHHOE BUKEHUE. 3aBHCUMOCTh KOOPIUHATHI U CKOPO-
CTH OT BPEMEHH.

3. KpuponuneiiHoe TBMKEHUE U IBUKEHUE TI0 OKPYKHOCTH (TIEPHOJ, YacTOTa, yIiIoBas
CKOPOCTb, YITIOBOE YCKOPEHHUE).

4. 3akonsl HeroToHa. J[MHaMuKka cucteMbl MaTepUalbHbIX To4YeK. LlenTp macc.

5. HWmnynbc. 3aK0H cOXpaHEHUs UMITYJIbCA.

6. KoHcepBaTuBHBIE U HEKOHCEpBAaTUBHBIC cHJibl. [loTeHIampHOE cuitoBoe mose. Pa-
00Ta ¥ KHHETHYEeCKast SHeprus. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPTUH.

7. Jlunamuka TBEpAOro Tena, MOMEHT cui. OCHOBHOE ypaBHEHHE TWHAMUKU Bpalla-
TEJIBHOTO JBUKECHHUSL.

8. MowmenTsl uHepuK (MaTepuaibHas TOYKa, JUCK, 00pyd, map, cTepkeHb). Teopema
I'toiirenca — Irelinepa.

9. MomeHT uMITyIIbCa TBEPIIOTO TeNa. 3aKOH COXPaHEHHs MOMEHTa MMITyiabca. KuHe-
TUYECKasi JHEPTUsl BPAILICHMSL.

10. T'apmonuveckue konedanus. PU3NICCKUI MAITHHUK.

11. Ilnockas BoiHa B ogHOpoAHOI cpene. Cepuueckas BoJIHA.
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12.
13.
14.
15.
16.

1.

17.
18.

YpaBHEHHE COCTOSIHUS UIEANBHOTO0 Ta3a. M3omporuecchl.

ITepBoe Hauasio TepmoguHamMuku. Temnora. TemoéMKOCTb.

AnmuabatHslii nporecc, ypaBHeHue [lyaccona.

[uxn Kapno u reopemsl Kapno.

Bropoe nauano tepmonuHamuku. OOpaTUMbIe U HEOOpAaTUMBIC MPOIECCHL. DHTPO-

DJIeKTPOMAarHUTHbIE BOJIHBI M UX CBOMCTBA.
HNurtepdepentiusa. Ycnous HaOMOACHHUS. Y CIOBUSI MakKCUMymMa M MUHUMyMma. MH-

TepdepeHLns B TOHKUX TUIeHKaX, Koybla HerotoHa u T.1.

19.
20.

3onsl Openens.
Hudpakuus. {udpakunonnas pemerka. Y ciaoBus HaOIIOIEHUS MAKCUMYMOB B MHU-

HUMYMOB IIpH JU(GPaKIUN Ha IEIIH.

21.
22.
23.

MYJIBC).

24,
25.
26.
217.

[Monstpuzanus. 3akon bprocrepa, 3akon Martoca.
Hucnepcusi.
KopnyckynsapHo-BosniHOBOU ayanu3M. DOTOH U €ro XapakTepUCTUKHU (IHEPrUs, UM-

A dexr Komnrona.

dotorpdexr.

TemoBoe n3nyueHue. AOCOJIIOTHO YEPHOE TEIIO.

Atom. [Toctynatsl bopa. BeiBog pacueTHbIX hopMyIT AJ1sl CKOPOCTH U pasnyca OpOuUT

aToMa BoJopoaa.

28.

SAnpo. Cocras siapa. ledext macc.

3anaHus B TeCTOBOI (popMe (TeKyLIMii KOHTPOJIb)
@dparMeHT TeCTOBbIX 3aJaHUH K pa3aeny «MexaHuka»

Teno maccoui 0,1 ke pasHomepHo 08uUdNCEMCS NO OKPYIHCHOCIU cO cKopocmbvio 2 m/c. Haiimu
usmMeHeHue e2o umnyavca npu nosopome xHa 180

1)0,2

2)0,3

3)0,4

4)0,85) 1,2
Teno maccou 0,1 ke pasHomepHO 08UICEMCA NO OKPYHCHOCIU €O CKOpocmblo 2 m/c. Hatimu
usmenerue e2o umnyivca npu nogopome Ha 90 .

1)0,2

2)0,28

3)0,34

4)0,4

5) 0,56
Teno, bpowennoe GepmMuKaiIbHO  66€pPX, BEPHYIOCL 6  Hauyalbhylo  mouky. Kakue us
npeoCcmasieHHbIX 2papuUKos COOmMeemcmayom 0BUNCEHUIO 2020 mena?
V — CKOpOCTh T€a, X — IIyTh, IPONHCHHBINA TEIOM.

1) 2) 3) 4)
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Yenogex cmoum na HeKOmMopol evicome HAO yposHem 3emau. On OGpocaem nepeviii wap
BEPMUKANILHO 868epX C HEKOMOpPOU HAYAIbHOU CKOPOCMbIO, 3ameMm OH Opocaem 6mopoll
MAaxol e wap 6epmuKkalbHO 6HU3 C MAaKou dce ckopocmbvlo. Hemy pasno omHouwieHue
KOHEYHbIX CKopocmeli uwapog?

Paccmosinue mescoy cmanyusmu mempo 1,5 xkm. Ilepsyio nonoguny eco noezd npoxooum
PABHOYCKOPEHHO,  8MOPYI0  —  pPABHO3AMEONeHHO, HA ~ CMAHYUAX  OCMAHABIUBAEMC.
Maxcumanvuas ckopocmv Ha nepecone S4 km/u. Haiimu epems oOsudicenus noezoa meicoy
cmanyusimu. Omeem 6 eounuyax CH.

Teno maccoii 200 ke pasHomepHO NOOHUMAIOM NO HAKIOHHOU NIOCKOCMU, 00pasyloujel
yeon 30 ¢ eopusoumom, npuxnaowigas cury 1500 H eodonv aunuu Osudicenus. C  kaxkum
YCKopenuem meno  Oyoem — COCKaIb3bl8amb 6HU3 6001b HAKIOHHOU NJIOCKOCMU NOCIe
npexpaujerus 0eticmeus Cuibl?

C kaxum ycxoperuem osudicemcs augpm maccou 100 ke, ecau cuna namsncenus paena 800 H,
a CKOpocmb U YCKOpeHue Hanpaeiensl 8 00HY CIOPOH).

Aemomobuns 0sueaemcs 6 2opy ¢ yckopenuem 1 m/c?. Yinon 2opor 5 m na 100 m nymu. Macca
aeémomo6uns 900 xe. Koagppuyuenm mpenus 0,1. Hatimu cuny mseu ogueamens.

Kaxue 3axonwi coomeenmcmeyiom 6paeHUur0 ¢ USMEHEeHUeM Hanpaeﬂeﬂuﬂ?

1) S=(1+t)2
2)S=10-t2
3)S=t3-2t
4)S=t-2t?

Hatimu omnowenue xunemuueckux swepeuti ckoavdicenuss: 1) obpyua u 2) oucka, umerowux
pasnole maccewvt (M) u oounakosvie ckopocmu yenmpa macc (V).

n1

2)0,5

3) 1,33

4)1,5

5) 2
Ha kaxux pucymkax 6ekmop y2io8020 YCKOPeHUs HANpAasieH NePpHneHOUKVISPHO HepmediCcy «Ha

Bacy?
1) 2) 3) 4)

ORORON®

Yenosoe YCKopeHue mena, epawarouecocsi 60Kpye HeNnoo8UINCHOU ocu, u3meHsemcs, Kak
NOKA3aHo Ha  PpUCyHKe. Vkaorcume  mouku, coomeemcmeyroujue  MAKCUMAIbHOMY U
MUHUMATITBHOMY 3HAYEHUAM KUHemuyecKkou IHepcuu meia.
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Hegecomuuii srcecmruii cmepoicenv onunwt L S F
€80000H0 nexcum Ha 08yx onopax A u B. B mouxe C,

omcmosweni om A Ha paccmosHuu S, HA CMeEPIHCEHb A y C
Oeticmeyem gepmuxanvhas cuna F. Cuna peakyuu 6 onope

A pasna

KonTposabHbie padoThl 1JIs1 CTYJAEHTOB 3204HO GopMbI 00yUeHUs
(TeKymmii KOHTPOJIb)

Konmponvnasa paboma evinonnsemcsa no eapuanmam, Homep 8apUAHmMa COOMEEmcmea)-
em nops0K080My HOMepy CmyOeHma 8 cpynne.

KonTpoabHasi paéora mo pasaeiy «JeKTPOMarHeTu3v»
(Bapuanr 1)

1. Jla wmanenbkux mnpoBoasmux Imapuka Maccamu M=0,1 T mnoABelIeHBI Ha
JUIMHHBIX HEMPOBOASIIMX HUTIX JumHONM (=20 cM Kaxkmas K oxHOMY Kprouky. [lomyuus
OJIMHAKOBBIA 3apsij, MIAPUKH Pa30LUIMCh, 0Opa3oBaB Mexnay HuTsmu yron 60 . Haiitu 3apsin
KaXJIOTO IIapuKa.

2. Haiitu HanpskeHHOCTH TI0JIi B Touke A Ha paccrosud 10 cM oT KoHIa
paBHOMEPHO 3apsbkeHHOW HuTH JuMHOM 20 cM, ecnu 3apan HUTH =3HKI U Touka A Jexur
BJIOJIb HUTH.

3. OmnpenenuTs NOTEHIMAI TOYKH TI0JI, HAaXosIIeiics Ha paccTosHuu 10 cM

OT LIEHTpA 3apsDKEHHOTO 1apa paauycoM 1 cMm (=2), ecnm nmorennuman mapa pasen 300 B.

4. Tox B mpooaHuke comporusieHreM R=15 OM paBHOMEPHO BO3pAcTaeT OT HyIs
0 HEKOTOpPOro MakcMMyMmMa B TeueHHe S5 c. 3a 3TO BpeMs B MPOBOJHUKE BBIIEIUIOCH
kommuectBo TeruioTel Q=10 k/[x. Haiitn cpenHee 3HaueHHE CHUIIBI TOKA B MIPOBOJHUKE 32 ATOT
MPOMEXKYTOK BPEMEHH.

JlBe Oatapen M peocTaT COETUHEHBI, KaKk IMOKa3aHO Ha pucyHke. =12 B, r;=2 Ow,

€=24 B, ;=6 Om, R=16 OM. OmnipenienuTh CUTy TOKa B 6aTtapesix U peocrare.
|

(o]

s B

5. TIlo TOHKOMY HPOBOIHMKY, M30THYTOMY B BHJE IPaBUJILHOTO HIECTUYTOJBHHKA CO
croporoit =10 cm, maer Tok cunoir 1=20 A. OmpenenuTs MarHUTHYIO HHIYKIWIO B HEHTPE
IIECTHYTOJIbHUKA.

6. Bwurok pammycom R=20 cm, mo koTopomy Teder Tok cmioii | = 5A, cBoGomHO
YCTAHOBWJICS B OZJHOPOJHOM MarHUTHOM ToJje HanpsbkeHHocThio H=1000 A/mM. Butok noBepHysu
oTHOCHTENbHO Auamerpa Ha yroi a=300 . OnpeeNuTh COBEPIIEHHYIO PaboTy.
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KonTpoasHas padora no pazgenay «Onruka»
(BapuanT 1)

1. Toka3arenu mpenomicHus IBYX BemiectB N;=1,5 u n, =2,4. KakoBo JOKHO OBITh
OTHOIIEHUE TOJIIUH OSTUX BEIIECTB, YTOOBI BpPEMsI PACHPOCTPAHCHHS CBETa B HHUX OBLIO
OJMHAKOBBIM?

2. OnpenenuTe ONTUYECKYIO Pa3HOCTh XOAa ABYX JIydel, OTPaKEHHBIX OT BEpXHEH U
HUKHEH TMOBEPXHOCTEW IUJICHKU, MPU YCJIOBUM HOPMAJIBHOIO TMaJICHUS CBETa HA IUICHKY.
CrenaiiTe puCyHOK X0/1a dTUX JTy4YeH.

| n1=15
T d n1=1

n3=1,5

3. BeiBectu ¢opmyiny JUis OIpelneleHus pajguyca CBeTIbIX Kojieln HbpioToHa B
OTpakeHHOM cBeTe. Crienarb pUCYHOK X0Ja JTydei.

4. Ompenenutb CKOPOCTh pPACIPOCTPAHEHUS CBETa B HEKOTOPOM BEILECTBE, €CIH
U3BECTHO, YTO IMPEAEIbHBIA YroJl MOJIHOIO BHYTPEHHEr0 OTPAXKEHHS paBEH YIJIy IOJHOU
MOJISIPU3AIIMY TIPU OTPAKEHUU CBETA OT 3TOTO BEILIECTBA.

7.4. CooTBeTCTBHE LIKAJIbI OLIEHOK U YPOBHEi c)oOpMHUPOBAHHBIX KOMIIETEHIHIi

YposeHs chopmu-
POBaHHBIX KOMIIE- Ouenka Iloscuenus
TEHLNI

TeopeTtnueckoe cojlep:kaHue Kypca OCBOCHO MOJI-
HOCTbIO, BCE NPEAYCMOTPEHHBIE MPOrpaMMoi OO0yueHus
yueOHbIE 33a/IJaHUS BHIIOTHEHBI.

OO0yuarmuiicss 1eMOHCTPUPYET OTIMYHBIE TEeOope-
S» TUYECKHE U MPAKTUYECKUE 3HAHUS 3aKOHOB (DU3UKH, CIIO-
Bricokwnii (oTimuHO) COOEH CaMOCTOSITEILHO BHIOMPATh (PU3HUYECKUE MOJIEIH,

(bopMyIbI, aNTOPUTM U T.II. 7Sl PEHICHUS MOCTABIEHHBIX
3aJ1a4; crocoOeH CaMOCTOSITENbHO PelliaTh OCTaBIEHHBIE
3aJjau, B TOM 4Hcie MpodeccHOHaNbHbIE, C yU4eTOM (H-
3UYECKONl M MaTeMaTH4ecKOM OLIEHKH 3((eKTUBHOCTU
MPUHUMAEMBIX pelIeHUN

Teopetnueckoe cojliepkaHue Kypca OCBOEHO IOJI-
HOCTBIO, BCE MPEIyCMOTPEHHbIE MPOrpaMMoil 00ydeHus
yueOHbIE 3a/laHusl BBIIIOJHEHBl C HE3HAUMUTEIbHBIMHU 3a-
MEUaHUSMH.

o OOyuaromuiicss 1eMOHCTPUPYET 0a30BBIE TEOPETH-
basosbiit (xoporo) YeCKHE U MPAKTUUYECKUE 3HAHUS 3aKOHOB (PU3HKH, CIIOCO-
OeH BbIOMpaTh (pU3HUECKUEe MOJIETH, POPMYJIbI, AITOPUTM
U T.II. JUIA PEUIeHUs OCTaBJIEHHBIX 33J]ay; CIOCOOEH pe-
11aTh MOCTaBJIEHHBIE 3a/layM, B TOM 4ucie Ipodeccuo-
HaJIbHBIE, C Y4YeTOM (U3UYECKON W MaTeMaTHYecKOou
OIICHKH 3(PPEKTUBHOCTH MPUHUMAEMBIX PEIICHUN

Teopernueckoe cojaepKaHue Kypca OCBOECHO 4a-
CTUYHO, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaAMMOi
o0ydeHus yaeOHBIX 3aJJaHHI BBIIIOJIHEHO, B HUX UMEIOTCS
OIINOKHU.

«3»
IToporosslii (ynoBnerBopu-
TEJBHO)
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YposeHns chopmu-
POBaHHBIX KOMITE- OneHka INosicHeHus
TEHIUH

OOyuaronuiicss 1€MOHCTPUPYET MOPOrOBBIE TEOPE-
THYECKHE U MPAKTHUCCKHE 3HAHWS 3aKOHOB (DU3UKH, CIIO-
co0€H T0J] PyKOBOJCTBOM BBIOMpPATh (PU3HUECKUE MOJIe-
74, HOPMYIIBI, AITOPUTM U T.I. JUIS PEIICHUS TOCTABIICH-
HBIX 3a71a4; CHOCOOEH IOJ PYKOBOJACTBOM peIaTh IO-
CTaBJICHHBIC 33/1a4M, B TOM YHCIIE MPO(ECCHOHATIBHBIE, C
y4eToM (PU3NYECKON M MaTeMaTU4ecKOW OLEHKU 3 ek-
TUBHOCTHU NPHHUMAEMBIX PELICHUH

Teoperuueckoe conepkaHue Kypca HE OCBOEHO,
OOJIBLIMHCTBO MPELyCMOTPEHHBIX IPOrpaMMOi 00y4eHus
y4eOHBIX 3aJjaHuil MO0 HE BBINOJIHEHBI, JTUOO ColepKat
rpyOble OIMOKH; AONOJHUTENbHAS CAMOCTOSTENbHAs pa-
00Ta HaJx MarepuanoM He IMpHBela K KakoMy-JIHOO 3Ha-
YUTEIbHOMY MOBBIIIEHUIO KAayecTBa BBINOJIHEHUS yuyel-
HBIX 3a/IaHUM.

OOyuarouuiics HE IEMOHCTPUPYET TEOPETUUECKUX
U TIPAKTUYECKUX 3HAHUI 3aKOHOB (PM3HMKH, HE CIIOCOOCH
BbIOMpAaTh (U3NYECKUe MOJENIH, (POPMYIbI, aIrOpPUTM H
T.I. IS PELICHUs] MOCTaBJIEHHBIX 3a/ay; HE CIOCOOEH
pelaTh MOCTaBJICHHBIE 3a/a4M, B TOM 4ucie npodeccu-
OHAJIbHBbIE, C Y4YeTOM (PU3MUECKONM M MaTeMaTH4eCKOU
OLIEHKU (P PEeKTUBHOCTH NPUHUMAEMBIX PELICHUI

«@»
Husknii (HeyoBIETBO-
PHUTEIBHO)

8. MeToguyeckue yKazaHusi JJsl CAMOCTOSITEIbHON paGoThl 00y4arouxcst

CaMocTosTenbHass paboTa COCOOCTBYET 3aKPEIJICHUIO HABBIKOB pabOThI ¢ yuyeOHOU U
HAYYHOH JIUTEpaTypoil, OCMBICIIEHUIO U 3aKPEIJICHUIO TEOPETHYECKOT0 MaTepralia 0 YMEHHUIO
apryMEHTHPOBAHO IpeJyIaraTh (Pu3nYecKre MoJIeNIN IPOLeCCOB, BKIIOYass 000CHOBAaHHbIN BHIOOD
METO/Ia W ammaparypHoro o(GopMIICHHS TEXHOJIOTHMYECKOTO IPOIECcca, MO3BOJISIONINE MaKCH-
MaJIbHO OBICTPO U AP GEKTUBHO PEIIUTh MOCTABICHHYIO HHKEHEPHYIO 3aj1auy.

CamocrosiTenbHas paboTa BBITIOJIHSIETCS BO BHEAYIUTOPHOE (ayJAMTOPHOE) BpeMsl IO 3a-
JAHUIO M TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HO 0e3 ero HemocpeICTBEHHOTrO
ydacTus (MPH YaCTHYHOM HENOCPEICTBEHHOM YYaCTHH TPENoJaBaTelisi, OCTABIIIONIEM BeIy-
IIyI0 pOJIb B KOHTPOJIE 32 pabOTOM CTY/IEHTOB).

B mponecce mzyuenust mucturminebl «Pusuka» OakamaBpamu Hanpasienus 18.03.01
«XUMHYECKasl TEXHOJIOTHS»  OCHOBHbIMU BUOAMU CAMOCMOSMENbHOU pabomyl SIBISIOTCS:

[l mOATrOTOBKA K ayJUTOPHBIM 3aHATUSAM (JIGKIIUSM, JTa0OPATOPHBIM M MPAKTHYECKUM 3a-
HATHSIM) ¥ BBITIOJIHEHUE COOTBETCTBYIOIINX 3a/IaHUH;

[l camocTtositenbHas paboTa Ha/l OTAEIFHBIMU TeMaMHU Y4€OHON JUCITUTUTNHBI B COOTBET-
CTBHMHM C Y4€OHO-TEMATUYECKUM TJIAHOM;

[l BBIMOJIHEHNE TECTOBBIX 3aJIaHHIA,

[l mOAroTOBKA K 3a4€Ty, SK3aMEHY.

Ha 3anamusx nexyuonnoco muna TIPETIOAABATENb HM3JIaracT W Pa3bsCHSIET OCHOBHEBIE,
HanOoJiee CI0KHbBIE MTOHATHS TEMBI, a TAKXKe CBSI3aHHbIE ¢ HUMH TEOPETUYECKHE U IPAKTUYECKHE
poOJIeMBI, JaeT PEKOMEH/IAIIUH Ha BBIITOJTHEHHE CAMOCTOSTETLHON PaOOTHI.

B xone nekuuii 00y4aromumMces peKOMEHTyeTCs:

— BECTH KOHCIIEKTHPOBaHNE YIeOHOTO MaTepHaa,

— o0paIate BHUMaHUE Ha OIpeJesieHUs] MOHATHH, (POPMYIUPOBKH 3aKOHOB U UX MaTe-
MaTHYeCKOe BBIpaKCHHUE, TIOJ0KEHHUS, PACKPBIBAIOIINE COACP)KaHUE TEX WM WHBIX SBICHUN W

mponeccoB, HAYYHbBIC BBIBOABI U ITPAKTHUYCCKUC PCKOMCHAAIIUU 110 UX IIPUMCHCHUIO,
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— 3a/1aBaTh MPENOJABATENI0 YTOUYHSIOIINE BOMPOCH! C LIEIBI0 YSICHEHUS TEOPETUYECKUX
MOJIOKEHUH, pa3pelIeHHs] CHOPHBIX CUTYaIIH.

B pabounx KOHCHEKTaX >KeNIaTeJbHO OCTABIATH IOJIA, HA KOTOPHIX BO BHEAYAUTOPHOE
BpEMs MOKHO CZEJIaTh IOMETKH U3 y4eOHO-METOIMYECKOT0 00eceueHus sl CaMOCTOSTEIbHON
paboThl 00yYaroIMXcsl, JOMOIHSIOIIET0 MaTepual MPOCIyIIaHHOM JIEKIIMH, a TaKXKE MOMETKH,
HOJYEPKUBAIOIINE 0COOYIO BaXKHOCTh T€X WJIM UHBIX TEOPETUYECKUX MOJI0KEHUH.

Jljig ycriemHoro oBjiaieHuss KypcoM HEOOXOAMMO IoceniaTh BCE JIEKIUU, TaK KaK Tema-
TUYECKUH MaTepHuaj B3aUMOCBS3aH MEXIy coOoi. B ciyuasx mporycka 3aHATUS CTYAEHTY
HEO0OXOJUMO CaMOCTOSATEIbHO H3YUYUTh MaTe€pHall U OTBETUTh HAa KOHTPOJBHBIE BOIIPOCHI IO
IPOIMYIIEHHON TeME BO BpeMsI HHAMBHIyalbHBIX KOHCYJIbTAIMH.

BaxHOll YacTbi0O CaMOCTOATENBHOW paldOThl SABJIAETCS 4YTEHHE Y4eOHOH W HaydyHOM
auteparypbl. OCHOBHasi (QYHKLIUS y4eOHMKOB — OPHUEHTHPOBATh CTYAEHTAa B CHCTEME 3HAHHH,
YMEHHMH W HaBBIKOB, KOTOPBIC JOJDKHBI OBITH YCBOCHBI OyIYIIMMH CIEIHMAIMCTAMU IO JAHHOU
JMCLIMILIUHE.

Brimmonnenue npaxkmuyeckux pabom SBISETCS YacThIO CaMOCTOATENBHON paboThl Oaka-
JaBpa U MpeycMaTpUBaeT HHIMBHUYaIbHYIO paboTy oOydaromierocs ¢ yueOHOU, TEXHUUECKON U
CIIPaBOYHOM JIMTEPATYPOU IO COOTBETCTBYIOIIMM TEMaM MPAKTUYECKUX 3aHATHU. Llenpro mpak-
TUYECKOM pabOThl — 3aKpeIIeHne U 0TPabOTKA MPAKTUYECKUX HaBBIKOB, MOJIYYE€HHBIX HA JICKI[U-
OHHBIX 3aHATHAX. OOyyaroUMiics BBHIOJIHAET 3aJaHue 1o BapuaHty. Homep BapuaHnTa cOOTBET-
CTBYET MOPSAKOBOMY HOMEPY CTY/AE€HTA B CIIUCKE TPYIIIbI.

PykoBoauTens U3 uncia npemnogaBateneil kadeapsl OCYNIECTBISIET TEKYIEe PYKOBOACTBO,
KOTOPOE BKJIIOYAET: CUCTEMATUYECKUE KOHCYJbTALIUU C IIEJIBbI0 OKa3aHUS OpraHU3allMOHHON U
HAYYHO-METOIMYECKON MOMOIIM OakanaBpy; KOHTPOJb HAJ BBHIIIOJHEHHEM Pa0OTHI B YCTaHOB-
JIEHHbIE CPOKU; IIPOBEPKY COJIepKaHUsI U 0POpPMIICHUS 3aBEPILIEHHON pabOThI.

[TpakTrueckast paboTa BBINOIHIETCS 00yUYaIOLUIUMCS CAMOCTOSITENIBHO U MPECTABIAETCS K
IPOBEpPKE MPEIoIaBaTesto 10 Hayalla 9K3aMEHAIMOHHON CECCUU.

Pabora momkHa ObITH akKKypaTHO O(pOpMIICHA B IIEYATHOM WJIM MMCBMEHHOM BHJIE, y00HA
JUIS TIPOBEPKHM U XpaHEeHHUs. 3ammra paboThl MOXKET HOCUTh KaK MHIAMBHyalbHbIH, Tak U my0-
JIMYHBIA XapaxkTep.

Onpoc no meme nabopamopnoti pabomel NPEACTABISAET COOON OTBETHI HA MOCTABICHHbIE
BOIIPOCHI Tepe;] JabopaTopHON paboToi u mociie €€ BhInoJHeHus. M3moxkenne B MIChbMEHHOM
BUJIE PE3YJIBTATOB PKCIIEPUMEHTA U TEOPETUUECKOIO aHAIN3a WM PEIIEHUE 3a/1a4u 110 OIpeie-
neHHoi Teme. CojepxaHue UHIUBUIYAIbHBIX BOIIPOCOB I10 TeMaM Ja00paTOpHBIX pabOT OpH-
€HTHPOBAHO Ha MOATOTOBKY 0akajiaBpOB IO OCHOBHBIM BOIIPOCaM Kypca. YpOBEHb BBIIOJIHEHUS
MO3BOJISIET MPEINOAABATENSAM CYAUTh O XO0JI€ CAMOCTOSATENbHON pabOThl OaKaTIaBPOB B MEKCECCH-
OHHBIH IIEPUOJ U O CTENIEHU MX MOJATOTOBKH K 3aUETy U DK3AMEHY.

CaMocTOsATEIbHOE BBIOIHEHUE MeCcnogblX 3a0anuii TI0 BCEM pa3fenaM JUCLUILIMHBI
copmupoBansl B ponze oreHouHbIX cpeacts (POC)

JlaHHBIE TECTHI MOT'YT UCIOIb30BaThCS:

— OakanaBpaMM IIPpU MOJATOTOBKE K 3a4eTy U HK3aMeHY B (popMe CaMOIIPOBEPKH 3HAHUH;

— IpernoAaBaTesiMu JUIsl IPOBEPKU 3HAHUM B KauecTBe (POPMBI MPOMEKYTOYHOIO KOH-
TpOJI Ha TaOOPAaTOPHBIX U JIGKIIMOHHBIX 3aHATHSAX;

— J17151 IPOBEPKU OCTATOYHBIX 3HAHUM OaKallaBpOB, U3YUUBIIMX JAHHBIN KypC.

TecroBble 3amaHust pacCUMTaHbl Ha CaMOCTOSTENBHYIO pPaboTy 0€3 HCIOIb30BaHUS
BCIIOMOTaTEeNIbHBIX MaTepHaioB. To ecTh NP UX BBINOJHEHUH HE CIIEAYET MOIb30BaThCsl yU4eOHON 1
JIPYTMMH BUJIaMU JIUTEPATyphI.

JInst BBINOTHEHHSI TECTOBOTO 3aJ[aHUsl, MPEXKIE BCEro, CIEAYeT BHUMATEIbHO IMPOUYUTATH
NOCTaBJIEHHBIM Bomnpoc. [locie o3HakoMIIEHHMs C BONPOCOM CIENyeT MPUCTYNaTh K MPOYTEHHIO
npeajaraéMpIXx BapHaHTOB OoTBeTa. HeoOxoauMo MmpouuTarh BCE BapUaHThl U B KAauecTBE OTBETA
cretyeT BeIOpath nHeKC (1ngpoBoe 0003HaYEHHE), COOTBETCTBYIOIINH MIPAaBUIIBHOMY OTBETY.
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Ha BeimonHenue tecra OTBOAMUTCS OrpaHUYeHHOE BpeMs. OHO MOMKET BapbUpPOBATHCS B
3aBUCUMOCTH OT YPOBHSI TECTUPYEMBIX, CIIO)KHOCTH M oObema Tecra. Kak mpaBuio, Bpems
BBITOJIHEHUS TECTOBOTO 3a/1aHus onpeensiercs u3 pacuera 60 ceKyH 1 Ha OJIMH BOIIPOC.

ConeprxkaHue TECTOB O JUCIMIUIMHE OPUEHTUPOBAHO HA MOJTOTOBKY OaKajaaBpoOB IO OC-
HOBHBIM BOIIPOCaM Kypca. YPOBEHb BBIIIOJHEHHS TECTA IMO3BOJSET NPENOAABATENAM CYIUTh O
X0JI€ CaMOCTOSITEILHOM paboThl OaKaIaBPOB B MEKCECCHOHHBINA MEPUOJ] U O CTCIICHH MX IMOATO-
TOBKH K 3a4€Ty U K3aMEHY.

Buvinonnenue konmponvuvix pabom o00yHaOWUMUCT 3A04UHOU OpMblL SIBISETCS YaCThIO
CaMOCTOSITEIILHON pabOThl U TPeyCMaTPUBACT MHANBUAYAIbHYIO paObOTy CTYJACHTOB C yueOHOU
JUTEPATYPOH M MEPBOMCTOYHMKAMHU IO COOTBETCTBYIOIIUM TeMaM Kypca. OOydaromuiicsi BbI-
MOJIHSIET KOHTPOJIbHYIO paboTy mo BapuaHty. st 3a0uHOil hopmbl 00yueHuUss HOMEp BapuaHTa
KOHTPOJIbHON PabOThI ONpeAeIsaeTCs 10 ABYM MOCISTHUM I paM HOMepa 3a4€THON KHUKKH.

PykoBomuTens u3 umcna mpernogaBareneii kKadeapbl OCYIIECTBISET TEKyIIee PYKOBOJ-
CTBO, KOTOPOE€ BKJIIOYAET: KOHCYJIbTAllMU C IEJIbI0 OKa3aHWS OPraHU3alMOHHONM M Hay4HO-
METOIUYECKON IMOMOIIY CTYJCHTY; KOHTPOJIb HaJl BEITIOJHEHUEM Pa0OTHI B YCTAHOBJICHHBIE CPO-
KH; TIPOBEPKY coJiepkaHusl 1 0(OPMIICHHUS 3aBEPIICHHONW PaOOTHI.

KonTponpHas paboTa BBITONHIECTCS OOYYAIOMIUMCS CaMOCTOSITEILHO M JIOJDKHA OBITH
MpeJICTaBlIeHa K MIPOBEPKE MPENoIaBaTeNo J0 Havyalla SK3aMEHAIMOHHOW ceccuu. BrimonHeHue
KOHTPOJIBHBIX PabOT SIBJISIETCS 00S3aTeIbHBIM YCIIOBUEM JIJISl IONyCKa CTY/IEHTA K 3a4eTy M JK-
3aMeHy 1o aucuuminHe. CTyAeHThI, HE BBHIOJHUBIINE KOHTPOJIBbHYIO paboTy, K cllade 3auera u
9K3aMEHa He JomyckaroTcs. Pabora momkHa OBITH akKypaTHO odopmileHa B TICUATHOM WIIH
MUCbMEHHOM BHJIE, YA00HA JIJIsl IPOBEPKH U XPaHEHUSI.

[ToaroroBka K 3a4eTy M 3K3aMEHY MPEANOJIATracT:

— U3y4€HUE OCHOBHOM U JOMOJHUTEIBHOM JIMTEPaTYpHI;

— M3y4YECHHUE KOHCIEKTOB JICKIIUI;

— y4acTue B IPOBOJUMBIX KOHTPOJIBHBIX OIIPOCAX;

— BBITTOJTHCHUE U 3aAIUTHI OTYCTHBIX MAaTEPHUAJIOB 10 TeMaM JIa0OpaTOPHBIX U MPaKTHYE-
CKHX paboT;

— BBITTOJTHCHUE KOHTPOJIBHBIX PabOT IS 3209HOM (DOPMBI O0yUEHUSI.

9. Hepeqeﬂb l/lH(l)OpMaIII/IOHHl)IX TeXHOHOFHﬁ, HCI0JIb3YEMBIX
NMpH OCYHICCTBJICHUH 06p33OBaTeHLHOFO nponecca nmo TMCumMIlinHe

[Tpumenerne 1HMQPOBBIX TEXHOJOTHH B paMKaxX MPENoNaBaHHs JAUCHUIUIMHBI TPEao-
CTaBJIsIeT paclIMpPEeHHbIE BO3MOXKHOCTHU 1O OpraHU3alMy y4eOHBIX 3aHSATUH B YCIOBHAX LU(PO-
BU3allMM 00pa30BaHUs U MO3BOJISET CHOPMUPOBATH Yy 00YUAIOMIMXCS HABBIKM IPUMEHEHUs Lug-
POBBIX CEPBHCOB M MHCTPYMEHTOB B MOBCEJHEBHOM XU3HU U NMPO(EeCcCHOHAIBHONW AeATEeNbHO-
CTH,.

Jlns peanu3alyy 3TOW e B paMKax U3y4eHHs! AUCHUILIMHBI MOTYT NPUMEHSATHCS Clle-
Iyronre MU poBbie MHCTPYMEHTHI U CEPBHUCHI:

- JAn8  KOMMYHUKalMM ¢ OOyYaroIUMUCS: VK Meccenmxkep
(https://vk.me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHmxep, pacrpo-
cTpaHsercs no jauueH3uu FreeWare;

- s TUIAHUPOBAHHMS  ayJUTOPHBIX W BHEAYAMTOPHBIX  Meporpustuid:  SH-
nexc.Kanennape (https://calendar.yandex.ru/) — onnaiftH kaneHaapb-IjIaHep, PacpOCTPaHIETCs
o nuuensuu ShareWare

- JUIs COBMECTHOI'O HCMOJb30BaHUs Gaitnos: SAunexc.luck — cepBuC Ui XpaHEHUS U
COBMECTHOTO HCIOJb30BAHUS JIOKYMEHTOB, PACIPOCTPAHSETCS] MO JIMIEH3UH trialware u
@O6mnaxo (https://cloud.mail.ru/) — cepBuc s co3ganusi, XpaHEHHsS © COBMECTHOTO HCIIOJIB30-
BaHus (hailIoB, pacrpocTpaHseTcs Mo JuleH3uu trialware;

- Ul OpraHu3alliy yJIaJleHHOW CBs3W W BUaeokoHpepenuwmii: Mirapolis — cucrema ms
OpraHMu3ay KOJIJIEKTUBHOM paboThl U OHJIAH-BCTPEY, paCpOCTPAHIETCS MO MPOIpPHETapHON
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munen3uu u SAuaexc. Tenemoct (https://telemost.yandex.ru/ ) — cepBUC 1 BUIACO3BOHKOB, pac-
npocTpansieTcs 1o guieHsuu ShareWare.

JUisi yCHemrHoro OBNaICHUSI TUCIHUILTMHON HCIONB3YIOTCS CIIEAYIONe MHPOPMALUOH-
HBIE TEXHOJOTHH O0YUYCHHUS:

e [lpu mpoBeneHHM JEKIMHA HCIONB3YIOTCS MPE3CHTAMU MaTepuana B MpOrpaMMme
Microsoft Office (PowerPoint).

¢ [lpakTudeckue 3aHATHE MO JAUCHUILIUHE MPOBOASATCS ¢ NPUMEHEHHEM HEOOXOIMMOTo
METOJIMYECKOro MaTepuala (MeToAUYeCKue yKa3aHusl, CIPaBOYHUKHI, HOPMATUBBI U T.I1.)

e JlaboparopHble 3aHATHS 1O JAUCUUIUIMHE TPOBOAATCS B CHEHHUATM3HPOBAHHBIX
naboparopusix: «Ontuka u aromHas Qusuka», «MexaHuka uU MOJIEKYJsipHas (U3UKay,
«DJIEKTPUIECTBO U MAarHETU3M.

JUis TUCTaHIIMOHHOW MOAJEPKKH JTUCUUIUIMHBI UCIOIB3YEeTCA CUCTEMa YIpaBieHUus 00-
pasoBarenbHbIM KOHTEHTOM Moodle. /Iyt paboThl B 1aHHOMN cuCTeMe Bce 00ydaroluecs Ha mnep-
BOM Kypce MOJy4yaroT WHIUBUYyalIbHbIC JJOTUH U MapoJjb i1 BXOAa B CUCTEMY, B KOTOPOM pas-
MEMIAIOTCS : MporpamMMa JUCIUILIINHBI, MaTePUATBl IS JIEKIIMOHHBIX ¥ WHBIX BUIOB 3aHITHH ,
3aJJaHus, KOHTPOJbHBIE BOIPOCHI.

Ha mpaktuuecknx 3aHATHSIX CTYACHTHI OTPaOaThIBAI0 HABBIKH PEIICHUS (HU3MUSCKUX 3a-
Ja4 ¢ 000CHOBaHKMEM BbIOOpa (GHU3UIECKON MOJICIIH.

JIaGopaTopHbIe 3aHATHUS 10 AUCHUILIMHE MTPOBOISATCS C UCIOJIB30BAHUE PA3TMYHOTO Jia-
OopaTopHOro 060pyI0BaHMsl, a TAK)KE Ha JTA0OPAaTOPHBIX CTEHAAaX-ycTaHOBKax. Ha 3ansTuu o0y-
YAIOIIMICS 3HAKOMUTCS ¢ PU3NYSCKUMHU METOJIaMHU aHaJIn3a, paboTOW M yCTPOWCTBOM Jlabopa-
TOPHOTO O0OpYIOBaHUS, UCIOIB3YEMOr0 MPH pelIeHnH (PU3HMUECKUX 3ajad, YYUTCS IPOBOAUTH
OKCIIEPUMEHTHI, CTPOUTH (PU3MUECKUE MOJECITH, TPOBOIUTH PACUEThl U JEJaTh OIEHKY MOTpeml-
HOCTEH.

B niporiecce n3ydeHus AUCIUATLINHB YICOHBIME IESIME SIBIISTFOTCS BOCIIPUSITUE YISOHOU
uHpopMaluu O (PU3NYECKUX OCHOBAX W MPUHIUIAX JIA0OpATOPHOW pabOTHI, €€ YCBOCHHE,
3aIlIOMUHAHUE, a TAK)KE CTPYKTYPUPOBAHUE TIOMyUYEHHBIX 3HAHUHN M Pa3BUTHE WHTCILICKTYaIbHBIX
YMEHHH, OpPUEHTHUPOBAHHBIX Ha CIOCOOBI JCSITENBHOCTH PEMPOAYKTUBHOTO XapakTepa.
[TocpencTBOM MCHOIB30BAHUS ITHX WHTEIUICKTYaIbHBIX YMEHHI TOCTUTAIOTCS Y3HABaHHUE paHee
YCBOGHHOTO MaTepHalia B HOBBIX CUTYallUsX, IPUMEHEHNE a0CTPAaKTHOTO 3HAHUS B KOHKPETHBIX
CUTYaITUsX.

Jl5is JOCTHKEHHsI STUX 1eJIeld UCTIONB3YIOTCS B OCHOBHOM TPaIUIIMOHHBIE HH(OpPMATUB-
HO-Pa3BUBAIOIINE TEXHOJIOTUU OOYYEHHS C YYETOM DPA3IMYHOTO COYETAHUS IMAaCCHUBHBIX (hopm
(;exuus, 1a00paTOpHOE M MPAKTUUECKOE 3aHSATHE, KOHCYIbTAIUS, CAMOCTOsATENbHAs padoTa) u
PEIPOYKTUBHBIX METOAOB 00y4deHHs (ITOBECTBOBATENIbHOE MU3JIOKEHNE YUeOHOU MH(POpMAIIHH,
O0OBSICHUTEIIBHO-UJUTFOCTPATUBHOE U3JIOKEHHUE) U JTA0OPATOPHO-TIPAKTUUECKUX METOJIOB O0yue-
HUSL.

YHuBepcuteT obecredeH HEOOXOAMMBIM KOMILIEKTOM JIMIIEH3HOHHOTO MPOrPaMMHOTO
o0ecreyeHus:

— omepannonHas cuctema Windows 7, License 49013351 VIJITY Russia 2011-09-06,
OPEN 68975925Z2ZE13009;

- onepaunoHHas cucreMa Astra Linux Special Edition;

— maket npukiaaneix nporpamm Office Professional Plus 2010, License 49013351 VT'JI-
TV Russia 2011-09-06, OPEN 68975925ZZE1309;

— MakeT npukiIaaHeix nporpamm P7-Oduc.IlpodeccrnonanbHbli;

— anTuBHpYycHas nporpamma Kaspersky Endpoint Security s 6usneca — CtaHgapTHBIH
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— oneparmonnas cucrema Windows Server. KoHTpakT Ha yCiayru Mo MpeIoCTaBICHUIO
JUIEH3UH Ha MPaBO UCIIONIb30BaTh KoMIbloTepHOe obecnieuenne Ne 067/9A ot 07.12.2020 rona;

— cuctema Bugeokonpepenicsssu Mirapolis;

— cuctema BuaeokoHpepenucssu [Ipypdmu;
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— cucrema ynpasinenust ooydennem LMS Moodle — mporpammHoe obecrieueHue ¢ OTKpbI-
TBIM KoioM, pactipoctpansercs rno jurneHsuu GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — nporpammuoe obecreucHue
pacIpoCcTpaHsIeTcs MO MPOCTOH (HEUCKITIOUUTEIHLHON ) JTUIICH3HH.

10. Onucanne MaTepUAJIbHO-TEXHNYECKOI 0a3bl, HEOOX0AUMOM /Il OCYLLEeCTBJICHUS
00pa3oBaTeILHOIO NMpoIecca mo JTUCIHHIINHE

Peanu3anust yaeOHOTO mporiecca OCyIECTBISIETCS B CIICIUANBHBIX YUECOHBIX ayTUTOPHUIX
YHHUBEpPCUTETA I MPOBEACHUS 3aHATUN JIEKIIMOHHOTO THIA, MPAKTHUYECKUX 3aHITHUM, Jabopa-
TOPHBIX PabOT, TPYNIIOBBIX U WHAUBHIYAIbHBIX KOHCYJIBTAIIUH, TEKYIIETO KOHTPOJIS U IIPOMeE-
JKYTOUHOHN arTecTanuu. Bce ayauTopuu yKOMIUIEKTOBaHBI CIIELHUAIN3UPOBAHHON MeOenbio U
TEXHUYECKUMHU CPEJCTBAMH OOYUCHUsI, CIYKAIIMMHU JJIs TIPEACTaBlIeHUs yaeOHO! nHpopmanuu
Oonbiioi ayauropun. [Ipu HeoOXoauMocTH 00yyaroIMMCsl MpeAiaraloTcsi Habophl JEMOHCTpa-
[IMOHHOTO 00OPYIOBaHUS U y4eOHO-HATIISIHBIX MOCOOUH, 00ECIIeYNBAIOIIIE TEMATHICCKUE UJI-
JIOCTPALIUU.

CamocrosiTenbHas paboTa 00y4aronIMXcsl BHIOJIHACTCS B CIIEHMATIM3UPOBAHHON ayIUTO-
pum, KoTopas 000opyaoBaHa y4eOHOIl MeOenbl0, KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTHIO
MOJKIIIOUeHUS K ceTH «VHTepHEeT» U 00ecIedeHHEeM JI0CTYIa B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-
oOpa3zoBatenbuyto cpeny YIJITY.

EcTth momemenue i XpaHEHUS W MPOQPIIAKTHYECKOTO 00CTYKUBaHUS ydeOHOTO 000-
PYJIOBaHHS.

TpeOoBaHusi K ayIUTOPUIM
HanmenoBanme CIICuaJIbHbIX HOMGH.[eHI/Iﬁ
u HOMCIHCHI/Iﬁ JIIA CaMOCTOSITETLHON

OCHaIIEHHOCTh CIICIMUAIBbHBIX IIOMECIICHUI
n HOMCH.[CHI/Iﬁ JUIA CaMOCTOSTECIIEHOM pa6OTBI

paboThI
[TomernieHue [uist JIEKIMOHHBIX U Tipak- | CTOJIbI, ayIUTOPHBIE CKAaMbH, MeJIoBast gocka. [1e-
THYECKMX 3aHATHH, IPYIIIOBBIX M HH- | PEHOCHOE MYJIbTHMEIUIHOE 000py10BaHKE (HOYT-
JMBHyadbHBIX KOHCYJIBTALUM, TEKYy- | OYK, 9KpaH, POEKTOP).

EeH U MPOMEKYTOUHON aTTECTAlUH.
IMomemenue Uit 1abopaTopHeIX padbot | JlaGoparopusi «OnTHka W aToMHAasi (U3HKa»
OCHAIIleHa J1a00OpaTOPHBIMU CTOJIAMHU U CTYJbSMH,
CIIEYIOIIUM 000pyIOBaHHEM: CHEKTPO(POTOMETP,
MHKPOCKOII CTEPEOCKONNYECKUH, MUKPOCKOI OHO-
JOTHYeCKHui, roHuomeTp, KommbioTep Celeron
633A, 1udpoBOi BOIBTMETP, OUPPAKIMOHHAS
pemierka, MmiarpopMa C J1a3epoM, TaHIEHC-
raJbBaHOMETP, MCTOYHUK IIOCTOSIHHOIO TOKa,
MYJIbTUMETP, NIPOBOJHHUKH, KATyIIKU, OJOK WUHIHU-
Kaluu U(pOBOH, BOJIBTMETP, AMIEPMETP, MUIUIU-
amrepMeTp (IOCTOSIHHOTO M IEPEMEHHOI0 TOKa),
MWUIMBOJIBTMETP (IIOCTOSHHOTO M IEPEMEHHOTO
TOKa), (YHKIMOHAIBHBIA TE€HEpaTop, OCIMIIIO-
rpad, TaTYNK TaBICHUS

JlabopaTopusi «MexaHuka W MOJICKYJIsIpHasi
(pu3uka», ocHaleHHass Ja0OPATOPHBIMU CTOJIAMH
U CTYJIbSMH, CIEAYIOIIUM OOOpYIOBAaHUEM: Je-
MOHCTPALHOHHBII CTOJI CO IIKaJI0M TPaHCIIOPTHUPA,
1a0opaTOpHbIE YCTAHOBKHU, KOJEOMIOLUiics MasT-
HUK C MH(QPAKpacHON paMKOW, MasTHUK (u3nye-
CKHUH, CIIyCKOBOW MEXaHHM3M C LIU(POBBIM CUETUU-
KOM, MalnHa ATByJa, MasTHHUK MakcBesuia, Ma-
atauk O0epOeKa, CTeH ] TabopaTopHbIi
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JlaGopaTopusi «JIEKTPUYECTBO M MArHEeTU3IM»
(KOMUILIOTEPHBIH KJIACC) OCHAILEH CTOJIaMU U
CTyJbsIMH, paboOYMMHM MeCTaMH, OCHAIlEHHBIMU
KOMIIBIOTEPAMHU C BBIXOJIOM B CeThb VIHTEpHET u
AJICKTPOHHYIO HH(DOPMAIMOHHYIO 00pa3oBaTeib-
HYIO Cpely ¥ 000pyIOBaHUEM: OBEPXEA-TIPOCKTOP,
1a00paTOPHBIN MPAKTUKYM (BUPTYIbHBIN), KOM-
nptorep (13 mr.)

IloMemenus g1t caMOCTOSITEIILHON
paboThI

Croubl, CTYJIbs, 9KpaH, poekTop. Paboune mecra
CTYACHTOB, OCHAIICHBI KOMIIBIOTCpaMU C BBIXOAOM
B ceTb VIHTEepHET U 3JEeKTPOHHYIO MH(POPMAIOH-
HYI0 00pa30BaTebHYIO CPEay.

[Tomemenue 115 XpaHeHus: U mpoQu-
JAKTUYECKOTO 00CTY)KHBaHHSI YIeOHO-
ro 000pyIoBaHus

Pacxonnble MaTepuaibl Uiss peMOHTa M OOCITYKH-
BaHMs TEXHUKH. MecTa U1 XpaHeHus 000pyaoBa-
HUs
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