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1. O01mue moj10KeHu s

Jucnunianna «®u3uKa» OTHOCHUTCS K 00s3aTeNbHON yacTu O5oka 1 ydeOHOro ruiaHa,
BXOJISIIIIETO B COCTaB 00pa3oBaTeIbHOM MporpaMMel Beiciiero oopaszoBanus 18.03.01 «Xummuue-
ckasi TexHojorus» (nmpodmis — [lomyyenue u nepepaboTka MaTepraIOB HA OCHOBE MIPUPOTHBIX U
CUHTETHUYECKUX TOJTHUMEPOB).

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

. OenepanbHbiii  3ak0oH  «O0  obOpazoBanmu B Poccuiickoii  Denepanumny,
YTBEP)KICHHBIN MTpuKkazoM MuHoOpHayku PO Ne 273-D3 ot 29.12.2012;

. [Tpuka3 Mwuno6punayku Poccum Ne 301 ot 05.04.2017 r. OG yTBep>KACHUU
NOpsKa OpraHu3alMyd M  OCYLIECTBICHHUS  OOpa3oBaTeNbHOW  ACSATENBHOCTH IO

o0pa3oBaTeNbHBIM IpPOrpaMMaM BBICHIETO OOpa30BaHUs - IporpamMmaM OakajaBpuaTta,
IIpOrpaMMam CIEeLHUAIUTETA, IPOrpaMMaM MarucTparypsl.
. IIpuka3 MuHnucrepcTBa Tpyaa u conuanbHou 3ammTsl Poccniickoit denepanuu ot

11.02.2021 Ne 60m «OO6 yrBepxkaeHun npodeccHoHaIbHOro craHaapra - 26.027
«CneMaJuCT MO nepepadoTKe MOJTUMEPHBIX M KOMIIO3MIIMOHHBIX MaTePHAJIOB .

. IIpuka3 MuHucTepcTBa Tpy1a U colanbHOM 3amuThl Poccuiickon @enepanuu ot
12.10.2022 Ne 646 «O0 yrBepxkaeHuu npodeccuoHanpbHoro crangapra - 23.041
«CnequaJucT M0 TEXHOJIOTHH LeJLTI0JI03HO-0yMaKHOTO IPOU3BOACTBAY.

. ®denepanbHbIi  TOCYJAPCTBEHHBIN  00pa30BaTEeNIbHBIA  CTaHAAPT  BBICIIETO
obopazoBanuss (®I'OC BO) mno HampaBnenuto mnoarotoBku 18.03.01 «Xumudeckas
TEXHOJOrus»  (ypoBeHb OakajlaBpuaT), YTBEp)KIEHHBIM mpukazoM MuHHUCTEpCTBa
oOpa3zoBanus u Hayku P® Ne 922 ot 7 aBrycra 2020 r.;

. VYueOHble TUIAaHBI 00pa30BATENBHON MPOTPaMMBI  BBICIIEr0o  00pa30BaHUs
HanpasieHus 18.03.01 - Xumuueckass texHoznorus (npoduis - [lomyuenue u nepepaboTka
MaTeprajoB HAa OCHOBE MPHUPOAHBIX U CUHTETUYECKUX MOJUMEPOB), TOATOTOBKU OaKanaBpoB
[0 OYHOM, OYHO-3a0YHOW M 3a04HOW (GopmaM oOy4yeHMs, OJ0OpeHHbIE YUEHBIM COBETOM
VYIJITY (mpotokon Ne 3 ot 16.03.2023), ¢ AOTIOTHEHUSAMA U U3MEHEHUSIMH, YTBEPKACHHBIMH
Ha 3aceanun Yuenoro coseta YIJITY (mportokon ot 21.03.2024 Ne3).

OO6yuenne o obpazosatensHoit 18.03.01 - Xumudeckas texHomorus (mpodws - [Toiry-
YeHHe U TepepaboTKa MaTepraioB Ha OCHOBE MPHUPOAHBIX M CHHTETHYECKUX MOJHMMEPOB) OCY-
IIECTBJISIETCS HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHUSs MO THCHHUIIJIMHE, COOTHECEHHBIX
¢ IVIAHUPYEMBIMH pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

[TnanupyeMbIMU pe3ylbTaTaMu OOy4YEeHHS MO TUCIUIUIMHE SBISIOTCS 3HAHUS, YMCHHS,
BIIAJICHUS W/ WM OMBIT IEATEIbHOCTH, XapaKTEPU3YIOIIHE ITAITbl/YPOBHU (DOPMUPOBAHUS KOMITE-
TEHIUN 1 00eCIeYnBaIOIINe JOCTHKEHHE TUIAHUPYEMbIX Pe3yJIbTaTOB OCBOCHHUS 00pa3oBaTelb-
HOH IIPOrpaMMBI B LIEJIOM.

Lesab ocBoeHMST TUCHUILITUHBI — (DOPMUPOBAHUE TPAMOTHOTO U OOOCHOBAHHOTO MOJIXO0-
Ja K TMPUMEHEHUI0 (PU3MYECKUX METOJIOB JUIS PEIICHUs TPUKIAJHBIX M CHCTEMHBIX 3ajad,
CBSI3aHHBIX C MPO(ecCHOHATBHON AEATENbHOCThIO. BhIpaboTarh 31MEMEHTH KOHIENTYAIbHOTO,
MPOOIEMHOT0 M TBOPYECKOTO TIOJIX0/1a K PEIICHUIO 33/1a4 WHKEHEPHOT'O M UCCIIEI0BATEIHCKOTO
XapakTepa.

3agaum AMCUMIIMHBI:

— TI03HAKOMUTKCS C COBPEMEHHOM (PU3MUECKOI KapTHHON MHpA,;

— chopMHpOBaTh HABBIKK PEIICHUS 3a/1a4 TPO(hecCHOHATBHON e TEIIBHOCTH;

— chopMHUpOBaTh HABBIKU MTPOBENCHUS (PHU3UIECKOTO IKCIIEPUMEHTA,

— MO3HAKOMUTHCS C KOMIIBIOTEPHBIMH METOAaMHU 00pabOTKH Pe3yNIbTaToB.
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IIponecc m3yyeHnss AUCHMINVIMHBI HANpaBJieH Ha (pOpMHpOBaHHUe cieaymomei 00-
menpodeccuoHaILHOH KOMIIETEeH NN

— OIIK-2 CniocobeH ucIosib30BaTh MareMaTuieckue, pusndeckne, GU3NKO-XUMUYCCKUE,
XUMHUYECKHE METO/IbI JIJIsl pElIeHUs 3a/1a4 MPOPeCcCCUOHANBHOMN 1eATeIbHOCTH;

- OIIK-5 - CriocobeH ocymecTBISATh 3KCIIEPUMEHTAIBHBIC UCCISIOBAHNUS U UCIIBITAaHHS
0 3a/IaHHOM METOJIMKE, IPOBOAUTH HAOIIOECHUS U U3MEPEHHS C YUeTOM TpeOOBaHUN TEXHUKU
0e301acHOCTH, 00padaThIBaTh U MHTEPIIPETUPOBATH SKCIIEPUMEHTAJIBLHBIC JaHHbIC

B pe3yabrare uzy4yeHnusi AMCUUIJIMHBI 00YYAKO M CS J0JIKEH

3HATh:

— ¢yHIaMeHTalIbHbIE 3aKOHBI (PU3UKH, B pAMKaX OCHOBHBIX 3aKOHOB €CTECTBEHHBIX HAYK,
ee poJb B (GOpMUPOBAHHUH LIEIOCTHOM KAPTHHBI MUPA;

yMeTh:

— IPUMEHATH IOJIyYEHHBIE 3aKOHBI IPU PELIEHUU KOHKPETHBIX HAyYHO-IIPAKTUYECKUX
3aja4 npodeccuoHalbHON 1eATeIbHOCTH;

BJIaJIeTh:

— HaBBIKAMH aHAJIM3a POJHM Pa3IMYHBIX (U3UYECKUX SIBICHUI B TEXHOJOTMYECKUX U
IIPOM3BOJICTBEHHBIX MPOLIECCAX;

— HaBBIKAMH pabOThI C OPUTHHAIILHOW HAyYHO-TEXHUYECKON JIUTEPaTypOil.

3. MecTo AUCHHMILINHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMmbl

Jlannas yuyeOHas JUCIMIUIMHA OTHOCUTCS K O0S3aTelbHBIM JUCHUIUIMHAM 0a30BOW ya-
CTH, 4TO O3Ha4yaeT (POPMUPOBAHHE B MpoIiecce 00ydeHus y OakamaBpa OCHOBHBIX oOmienpodec-
CHUOHAJIbHBIX 3HAHUHN M KOMIIETEHIINI B paMKax BBIOPAaHHOTO POUIIs.

OcBoeHue AaHHOW TUCHUILUIMHBI SBJISIETCS HEOOXOIUMOM OCHOBOHM IJIsi TIOCIEIYIOIIETO
uzydenus quctuminH OITOIT u HanucaHus BBIMYCKHOM KBaTH(PUKAITMOHHON paOOTHI.

Hepequb 06667161{1/1861}01441/[)@ conymemeyrwux u obecneyusaemvix ducuunﬂuH

O06ecnieynBaroIme ConyTcTByIoUye Ob6ecrieynBaemble

Xumus u (pusnKa Bbl-
JlonoIHUTENbHBIE TIIaBbl MATEMATUKN |  COKOMOJIEKYJISIPHBIX
COETUHEHUN

Marematuka

Xumus u ¢pusnka pac-
TUTEJIBHOTO ChIPbsI

HpI/IKJ'Ia}lHI)IC HAay4YHBIC
HCCICAOBAaHUA

[ToaroroBka K mpoie-
Iype 3allXThI U 3aluTa
BBIIYCKHOM KBau(u-
KallMOHHOM paboTHI

VYkazaHHbIE CBSI3U TUCHUIUIMHBI JAI0T 00y4aromeMycsi CHCTEMHOE IMPeJICTaBlIeHHE O KOM-
IUIEKCe M3Yy4YaeMbIX AUCUMILIUH B cooTBeTcTBUU ¢ OI'OC BO, uto obecreunBaeT TpeOyemblit
TEOPETUYECKUI ypOBEHb M NMPAKTUYECKYI0 HAIMPABICHHOCTh B CHCTEMe 0OydeHUs u Oyayiei

ACATCIIBHOCTH BBIITYCKHHUKA.

4, O0neMm AUCHUIIJIMHBI B 3Aa4Y€THBIX €IMHULIAX ¢ YKA3AHUEM KOJIUYECTBA AKAACMHUYCCKUX
4acoB, BbIICJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4alIuXCcs ¢ MpenojaBarejieM
(Mo Bu1aM y4eOHbIX 3aHSATHIT) 1 HA CAMOCTOSATEIbHYI0 padoTy 00y4aroIMXcst

O061mas TpyI0eMKOCTh JTUCITATIIIMHBI

Bun yue6HO# paboThI | Bcero akageMuuecknx 4acoB




ouHasi popma

3a04yHast popma

OYHO-3a04YHas

dhopma
KonTakTHas padoTa ¢ npenogaBarejieM™: 88,6 20,9 446
nexmun (J1) 36 8 18
npaktuueckue 3auatus (I13) 36 8 22
naboparopusie pabotsl (JIP) 16 4 4
WHBIE BUJIbI KOHTAKTHOUN pabOThI 0,6 0,9 0,6
CamocrosiTejibHasi padoTa 00y4Ya0IUXCs: 127,4 195,1 171,4
M3y4eHUE TEOPETUIECKOTO Kypca 28 83 52
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 60 60 80
MOJIFOTOBKA K KOHTPOJIBHON paboTe - 39,7 -
MOATOTOBKA K MPOMEKYTOYHOM aTTeCTAIUH 39,4 12,4 39,4
Bux npomexyTO4YHOI aTTecTalNu: 3a4er, 3a4er, 3a4er,

IK3aMeH IK3aMeH IK3aMeH

OO01mas TPy10eMKOCTh 6/216

*KoHTakTHast paboTa 00y4arouixcs ¢ IpernojaBaresieM, B TOM YHCIe ¢ IPIMEHEHUEM JTUCTaHIIMOHHBIX 00pa3oBa-
TENBHBIX TEXHOJIOTHH, BKIIIOYAET 3aHATHS JIEKIUOHHOTO THIIA, U (MJIM) 3aHATHS CEMUHAPCKOT'0 THUIIA, JaOOpaToOpHbIC
3aHATUSA, U (WIN) TPYIIIOBBIE KOHCYNBTAIUY, U (WIM) HHIUBUAYAIBHYIO paboTy 00yJaroIerocs ¢ npernojaaBaTeiiem,
a TaKKe aTTeCTAlMOHHBIC HCIBITAHUSA NMPOMEXYTOUHOM arTectaruu. KoHTakTHas paboTa MOXKET BKIIOYATh HHBIE
BUJIBI Y9EOHOW IEATENBHOCTH, NPeIyCMaTpUBAIOIIME TPYNIOBYI0 M WHAMBUAYalIbHYI0 paboTy oOydarommxcs c
npenofaBareneM. Yackl KOHTaKTHOH pa®oTel ompexensiorcs IlosokeHneM 00 OpraHM3alM M NPOBEACHHH KOH-
TaKTHOW paboThI NMpH peanu3alu 00pa30BaTENbHBIX NMPOTPAMM BBICHIETO 00pa30BaHMs, YTBEP)KACHHBIM YUEHBIM

coseroM YIJITY ot 25 despans 2020 roxa.

5. Coneprkanue JMCUUILIHHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jesiaM) ¢ yKa3aHHeM
OTBe/ICHHOT0 HA HUX KOJIMYeCTBA aKA/IeMUYeCKUX YaCOB

5.1. TpynoemMkocTh pa3iejioB JTUCHUIINHBI

ouyHasi popma 00yueHus

No HaunmenoBanue paznena Beero CamocTosTenpHast
- JI 113 JIP KOHTaKTHOM
/I JUCIUTUTAHBI pabora
paboThI
1 | MexaHuka 12 12 10 34 30
2 | MonekymnspHas pusznka 6 6 6 18 18
U TePMOJIMHAMUKA
3 | DnekTpomMarHeTu3M 10 10 - 20 30
4 | Onruka. Pusuka atoma 8 8 - 16 10
HToro no pasgenam: 36 36 16 88 88
[TpomesxyTouHas arTecTanus X X X 0,6 39,4
Bceero 216




3a04Has (popMa 00y4eHHs

Ne HaumeHoBaHue J1 gy CaMocTosTenpHast

- pasiera JI 113 JIP KOHTaKTHOM AMOCTOATCILHA
/I JUCIUTUTAHBI pabota

paboThI
1 | MexaHuka 2 2 2 6 44
2 | MonekynsapHas hpu3uKa u 9 9 9 6 31
TEPMOJMHAMUKA

3 | DIeKTpoOMarHeTu3m 2 2 - 4 38

4 | Onruka. ®usrka aToMa 2 2 - 4 30
HToro no pasenam: 8 8 4 20 143
[TpomexxyTounas arrecraius X X X 0,6 12,4
IloaroroBka Kk KOHTPOJIBHOM

! P x x X 03 39,7
pabote
Bcero 216
04HO-3204Has (popma o0yUueHHst
No HaumenoBanwue pa3 Beero C
o paszacia bt 3 JIP RO aAMOCTOATECIbHAsA
/1 JCTIUTUTAHBI pabota
paboThI
1 | MexaHnuka 6 8 2 16 40
2 | MonekynsapHas pusznka 4 2 9 8 28
1 TEPMOJIMHAMHKA

3 | DnekTpomarHeTusM 4 8 - 12 34

4 | Onruka. ®usnka 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 JEKIIHOHHOTO THIA

1. Mexanuka

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

1.2. Junamuxa mamepuanvrot mouxu. IlepBoiii 3akoH HeroToHa. MHEpIMaibHbIe CHUCTE-
Mbl oTcuera. Bropoit 3akon Heiotona. [IpeoOpazoBanus ["amunes. Tperuit 3akon Herotona. 3a-
KOH COXpaHEHHsI UMITYJIbCA.

1.3. Paboma. Mownocmoe. Dnepeus. Pabota nepemeHHo#i cuiibl. MomHocTh. PaboTa cuibl
ynpyroctu. KoHcepBaTuBHble cuiibl. PaboTa KOHCEpBATUBHBIX CHJI MO 3aMKHYTOMY nyTu. Kune-
TUYECKasi U MOTEHLMAJIbHAS DHEPT U 3aKOH COXPAHEHMSI SHEPTUH.

1.4. Jlunamuxa epawamenvruoco osudxcenus. MOMEHT WHEpLUU TBepaoro Tena. Teopema
[Hreitnepa. OCHOBHOE ypaBHEHHE IWHAMMKH BpalaTE€IbHOIO ABM)KEHUS 3aKOH COXPaHEHUS
MOMEHTa UMITYJIbCa

1.5. Mexanuueckue xonebanus u gonnwvl. 'apmornueckue koiedbanus. CKOpOCTh U YCKO-
peHHe Mpu rapMOHHYECKOM KoseOaHuu. DHeprusi koneOaHuil. CioxeHne OAMHAKOBO HaIpaB-
JICHHBIX TapMOHHYECKUX KojeOauuii Ilepron koneGaHMl MaTeMaTH4ecKOro W (pU3MUECKOTro
MasTHUKOB. BrvIHyXIeHHbIE KojeOanus. Pesonanc. PacmpocTtpanenue konebGaHWii B ynpyrux
cpenax. 3BYKOBBIE BOJIHBI.

1.6. Persmusucmckas mexanuxa. OCHOBHBIC TIPUHIIUIIBI OOIICH W CHIEIUATBHON TEOPUHU
OTHOCHUTEIBHOCTH.

2. MoJgekyasipaasi pusuka 1 TepMOAUHAMMKA.

2.1. Hoeanvuviii 2as. Monexynapno-kunemuyeckas meopusi 2a3o6. OCHOBHOE ypaBHEHHE

MOJIEKYJIIPHO-KHHETHYECKOH Teopuu ra3oB. CoCcTOsSHUS, MapaMeTpbl COCTOSIHUS, U30MPOLIECCHI.
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OnbITHBIE Ta30BbIE 3aKOHBI. Y pPaBHEHUE COCTOSIHUS MJeaIbHOrO ra3a. Cmecu ra3os. 3akoH [lanb-
TOHA.

2.2. Tepmoounamuka. BHyTpeHHsisi »Heprus wuaeaidbHoro rasza IlepBoe Havano
tepmoauHamuku. PabGora ra3a B wu3ompomeccax. TemnoeMKOCTh HJI€aIbHOTO — rasa.
Anmabatuueckuil nporecc. Bropoe nauano tepmonunamuku. Kpyrossie nponeccel. [ukin Kap-
Ho. KII/] rerumoBoii MmammHbl. CTaTHCTUYECKHH CMBICH 2 Hayaia TEPMOJIMHAMUKA. DHTPOTHS

2.3. Peanvhvie eazvl. Kuokocmu. YpaBHEHHE COCTOSIHUS pealbHOro rasza. M30Tepmbl
Ban-nep-Baanbca. [IoBepXHOCTHOE HATSHKEHHUE B KUAKOCTH. JlaBieHNHe MO U30THYTOM MOBEPX-
HOCTBIO KHUJIKOCTH. CMadynBaHHWE W KamwUIspHBIC siBIeHUS. Da30Bble paBHOBecHs U (a30BbIC
MIepPEXO/BbI.

3. DJIeKTPOMATHEeTH3M.

3.1. Onexmpuuecrkoe none. Cunosvie xapaxmepucmuxu. BzauMonencTBue 3apsioB.
OnekTpuyeckoe nojie. HanmpspkeHHOCTh MOJIs, CO3JaHHOTO CHUCTEMOM TOYEYHBIX 3apsanoB. ['pa-
duueckoe nzodpaxkenue snekrpudeckoro mois. Ilorok Bektopa uHaykiuu. Teopema Octpo-
rpaackoro-I'aycca u ee npumeHeHue.

3.2. Dnexmpuueckoe none. JHepeemuueckue xapakmepucmuxu. PadoTta cun snekTpude-
CKOT'0 TIOJIS TI0 TIepeMeIIeHUI0 3apsiia. CBsa3b MOTEHIIMANIA C HAIPSHKEHHOCTRIO ToJis. [{upkyisi-
1usl BeKTopa HanpsbkeHHoOcTH. [loTeHinman snekrpoctatnueckoro noss. Pacnpenenenue 3aps-
JIOB B TIPOBOJIHUKAX. DJIEKTPOEMKOCTh ITPOBOJHUKOB U KOHJACHCATOPOB. DHEPTHUs dJIEKTpUYE-
CKOTI'O IOJISI.

3.3. 3akonvt nocmosinnoco moka. Cuila U TUIOTHOCTh TOKa. 3akoHbl Oma. PaGora u
MOIIIHOCTh TOKa. 3akoH J[xxoymns-Jlenma. 3akonsl Kupxroda s pazBeTBieHHbIX Leneld. Pacuer
CJIO’KHOM IIEMTU METOJIOM Y3JIOBBIX U KOHTYPHBIX YpaBHEHUH.

3.4. Maenumnoe none. MarautHas UHIyKIus: Pamka ¢ TOKOM B MarHUTHOM mone. ['pa-
¢buyeckoe n3o0paxeHne MaruutHoro nosisi. 3akon buo-Casapa - Jlamnaca. [Ipumepsr (Maruut-
HOE T0JIe MPSMOTO U KPYyroBoro Toka). JlelcTBUE MarHUTHOrO Mo Ha TOK. PaboTa mo mepe-
MEIIEHUIO TIPOBOJHUKA C TOKOM B MarHuTHOM mosie. Cuna Jlopenna. [[Bukenue 3apspkeHHON
YacTHIIbl B OAHOPOJIHOM MarHMTHOM Tosie. [{ukioTpoH.

3.5. Onexmpomacnumnas undyxkyus. Camoundykyus. 3axkon Dapanes. [Ipasmio Jlenna.
[TocTynarenbHOe ABMKEHUE MPOBOJAA B MArHUTHOM Iosie. BpaiaTenbHoe NBUKEHHE PAMKH B
MarHUTHOM ToJjie. SIBJIeHHe CAaMOMHIYKIIUU. DKCTPATOKH 3aMBIKAHUS M Pa3MbIKaHUS. JHEPTHUs
MarHuTHOTO MoJisi. Y paBHeHUss MakcBea.

4. OnTuka. Pusuka aroma.

4.1. Dnemenmsl ceomempuyecKoli ONMUKU U 801HO80U meopuu céema. Pa3Butue B3rs-
JI0B Ha npupoay ceera. lIpuanun [roiirenca. BeiBoj 3ak0Ha OTpakKeHUs U MPEJIOMIIEHUS CBETA
Ha OCHOBe npuHuuMa [roiirenca. KorepeHTHbIE BOJIHBI. YCJIOBHS MAaKCUMyMa U MUHUMYMA.
CriocoObl MoTydeHus1 KOTEPEHTHBIX BOJH. Pacder mHTEpPEpEeHIIMOHHON KapTHHBI OT JABYX HC-
TOYHUKOB. MHTepdepenmus B ToHkux ruieHkax. Komnbua Hetorona. Meton 300 @penens. [u-
bpaxius Ha menu. JudpakuronHas pemerka. Jludpakuus Ha MPOCTPaHCTBEHHOW peIETKE.
DU3NUECKHUI CMBICH CIIEKTPAIIBHOTO PA3NI0KEHHUS.

4.2. Tonspuszayus ceema. Tennosoe uznyuenue. Keanmosvie ceoiicmea ceéema. Ecte-
CTBEHHBII U NOJIAPU30BAHHBIN CBET. J/[BoitHOE nydyenpenomiieHrne. BpailieHne miocKocTH mosis-
puzanuu. DoTOMETpUYECKHUE BEIMYUHBI, €IUHUIIBI W3MEpeHus. 3nmydeHue W TMOTJIOIMICHHE
sHeprun. 3akoH Kupxroda. 3akoHBI TEMIOBOTO U3MydeHHs. «YIbTpaduoieToBas KaracTpoda.
['unote3a u ¢opmyna Ilnanka. dortosddext. 3akonsr CroneToBa. YpaBHEHHE DWHINTEHHA.
Macca u umnynsc porona. [lasnenue csera. OnbiT Jlebenera. ekt Komnrona. Kopmycky-
JISIPHO-BOJTHOBOM Jyau3M.

4.3. Cmpoenue amoma. AtomHast monenb Tomcona. OnbiTel Pesepdopna mo paccesHuto
a-gactull. Iloctynatel bopa. 3akoHoMepHOCTM B aTOMHBIX criekTpax. Popmyna banbmepa.
AToMm Bozopoda u ero cnekTp no Teopuu bopa. KBantoBbie umcia. [lepuonudeckass tabmuia
Meuneneesa.



BCIICCTBO. I/ICKYCCTBGHHaSI PaaOaKTUBHOCTD

4.4. Cmpoenue amomnozo aopa. Hyknonsl. CTpoeHHe U XapakTepUCTUKa sapa. Suep-
Hele cuibl. [ledext macc. DHeprusi cBsi3u. MarHuTHbIe W DJIEKTPUUECKUE CBOMCTBA sifiep U
AJIepHbIE MOJEIH. PaninoakTUBHOCTh. 3aKOH paJMOaKTUBHOIO pachaja. 3aKOHbl COXPaHEHMS.
3akoHOMepHOCTH 0- U B-pacmana. IlpoxoxkneHue 3apsKEHHBIX YacTHIl U Y-H3IYYeHHS depes

5.3. Tembl 1 (pOPMBI 3aHATHII CEMHUHAPCKOI0 THIIA

VY4eOHbIi MIaHOM M0 JTUCHUIUIMHE MPEAYCMOTPEHBI JTa00OpaTOpHbIe U MPAKTHYECKUE 3a-

HATHUA

Ne

HaumeHoBaHue pa3iena TUCIUITIHHBL
(Momyst)

®DopMa IpoBeJCHUS
3aHATHA

TpynoeMKocTsb, yac

OoYyHasA

3a049Has

OYHO-
3a09HOC

Paznen 1. Mexanuka (tema: 1.1. Kune-

1 Pemenue 3amag 2 - 2
MaTHKa)
Paznen 1. Mexanuka (tema: 1.2. IluHa-

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

3 Pemenue 3amgau 2 - -
ta. MOITHOCTE. DHEPrHs)
Paznen 1. Mexanuka (tema: 1.4. una-

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

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

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

7 Mmatuka) M3MepeHne CKOpOCTH U YCKO- nabopaTopHas 5 5
peHUs TIPU PABHOYCKOPEHHOM JIBHIKe- pabota
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 BpaIaTeTbHOro npkenust) N3y- naboparopHas 5 5
YCHHE XapaKTEPUCTUK PaBHOYCKOPEH- pabora
HOT'O TBMKCHUS MAIIMHBI ATBYZAA
Paznen 1. Mexannka (tema: 1.4. [luna-

10 | MMKa BpamaTenLHOTo JBWOKeHUs1) 3- naboparopHas 5
MEpPEeHHEe MOMEHTa WHEPIHUH TBEPOTO pabora
TeNna TMHAMHUYECKHM METOA0M
Paznen 1. Mexanuka (tema: 1.5 Mexa-

11 | HAecKue KosieOanust ¥ BoiHbI) [TpuBe- naboparopHas 5 9 9
JICHHAsl JUTAHA ¥ MOMEHT WHEPIH (u- pabota
3UYECKOI0 MasTHHKA
Paznen 2. MonekynspHas ¢(usnka u
TepMoauHaMuka (tema 2.1. UneansHbIi

12 pMoa ( a1 Pemenue 3amau 2 - -
ra3. MonekyIsipHO-KUHETUYecKasi Teo-
puist ra30B)
Paznen 2. MonekynspHas (usnka u

13 | repmonunamuka (tema 2.2. Tepmomu- | Pemenue 3amau 2 2 2

HAMHKA)




HaumeHnoBaHue pasjena TUCIHILTHHBL
(Momyst)

®dopma MIpoBEAECHUS
3aHATHA

TpynoeMKocTb, 4ac

OYHO-
3a09HOC

OYHasA 3a04Has

14

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

Pentenue 3anau

15

Paznen 2. MonekymnspHas (usnka u
tepmoanHamuka (tema 2.2. Tepmoau-
Hamuka) OTHOILIEHHE TEIIOEMKOCTEHN
ra3a npu MOCTOSIHHOM JIaBJICHUH, - 00b-
eme

nabopatopHas
pabora

16

Paznen 2. MonekynsapHas ¢usuka u
tepmoauHamuka (tema 2.2. Tepmomu-
Hamuka) MneanbHas TerioBas MallvHa.
JlemocTeH.

nabopatopHas
pabora

17

Pasnen 2. MonekynspHas ¢usuka u
TepMonauHamuka (Tema 2.3. PeaybHbIC
rasel. JKunkoctu) Msmepenne kodddu-
[IMEHTAa BHYTPEHHErO TPEHUS METOJIOM
Crokca.

nabopaTopHas
pabora

18

Paspnen 3. DnexkrpomarHeTusMm (Tema
3.1. DOmnextpuyeckoe mone. CuUoOBbIe
XapaKTEPUCTUKH)

Pemenne 3agau

19

Paznen 3. DnekrtpomarHetusm (Tema
3.2. DneKkTpuuecKoe moie. DHepreTuye-
CKHE XapaKTePHCTUKH)

Pemenue 3anau

20

Paznen 3. DOnexktpomarHetusm (Tema
3.3. 3aKOHBI TOCTOSHHOTO TOKA)

Pemenue 3agau

21

Pasnen 3. DnexktpomarHeTusMm (Tema
3.4. MarauTHoe 1oJe)

Pemenune 3agau

22

Paznen 3. DnektpomarHeTusm (Tema
3.5. DnexTpomarautHast uHAyKIUA. 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. ®usnka atoma (Tema
4.2. Tlonsspuzanus cBeta. TeroBoe u3-
ayueHne. KBaHTOBBIE CBOWCTBa CBETA)

Penrtenue 3anau

25

Paznen 4. Ontuka. ®usnka atroma (Tema
4.3. CTpoeHne aroma)

Pemenne 3anau

26

Paznen 4. Ontuka. ®usnka atoma (Tema
4.4. CTpoeHre aTOMHOTO sIJIpa)

Penrenue 3anau

Hroro:

52 12 26

10




5.4. leTanu3anusi CaMOCTOATEJIbHOH padoThI

HanmeHnoBanue paznena

Bun camocrositTenbHOM

TpyaoeMKocTh, yac

hE JUCIUTUTAHBI (MOJTYJIIS) padoTsI OuHas 3a09HaS OHHO"
3a09HOC
Paznen 1. Mexanuka (tema: 1.1. | [TogroroBka k onpocy mno
1 Kunematuka) TeMaM J1abopaTOPHBIX 4 6 4
paboT, MOATrOTOBKA K
MIPAKTUYECKUM 3aHSATHIM
Paznen 1. Mexanuka (tema: 1.2. | IlogroroBka Kk npakTuue-
2 | JlnHamuKa MaTepUaATIbHON TOY- CKHM 2 4 4
KH) 3aHATUSAM
Paznen 1. Mexanuka (tema: 1.3. | [TogroroBka K omnpocy o
Pabota. MorHoCTb. DHEprusi) TeMaM JIabopaTOPHBIX
3 paboT, MOATrOTOBKA K 4 6 5
MPAKTUYECKUM 3aHSTH-
SIM, PEILlIeHUE 3a/1a4 10
TeEME
Paznen 1. Mexanuka (tema: 1.4. [ToaroroBka K ornpocy
JluHamuka BpamareabHOro 0 TeMaM J1abOPaTOPHBIX
4 | nBYOKEHMS) paboT, MOATOTOBKA K 6 10 8
MPAKTUICCKUM
3aHITHIIM
Paznen 1. Mexanuka (tema: 1.5. | [TogroroBka k omnpocy 1o
5 Mexanuueckue KoieOaHus U TeMaM J1abopaTOPHBIX 4 5 4
BOJIHBI) paboT, MOArOTOBKA K
MPAKTUYECKUM 3aHATHIM
Paznen 1. Mexanuka (tema: 1.6. | [ToaroroBka k omnpocy mno
PensaTuBUCTCKAs] MEXaHHUKA) TeMaM J1abopaTOPHBIX
6 paboT, MOATOTOBKA K 6 8 8
MPAKTUYECKUM 3aHATH-
SIM, TOJITOTOBKA K TE€CTO-
BOMY KOHTPOJIIO
Paznen 1. Mexanuka (Tema 1.7.
Ilpumenenue 3axono8 coxpate-
HUs K pewienuro 3aday. 1len-
7 | TpanbHbIA ynap mapos. PaBHo- Pasbop eopemiieckoro 4 4 4
Becue crucreMsl Ten. Kocmuue- Mateprata
CKHE CKOPOCTH. «UepHble JbI-
pBD»
Paznen 2. MonekynsapHast ¢u-
3MKa U TEpPMOJMHAMHKA (TeMa [ToaroroBka k nmpakTuye-
8 | 2.1. UneanbHslii ra3. Mosexy- CKUM 2 6 4
JSIPHO-KUHETUYECKasi TEOPHsI 3aHITHIM
ra3oB)
Paznen 2. MonekynsapHast ¢u- IToaroroBka K orpocy 1o
g | 3UKa ¥ TepMOJMHAMAKA (Tema TeMaM J1abopaTOPHBIX 6 10 4
2.2. TepmoauHamuka) paboT, MOATrOTOBKA K
MIPAKTUYECKUM 3aHATHIM
Paznen 2. MonekynsapHas ¢u- IToaroroBka K Ompocy 1o
10 | 3uka u TepMOAMHAMHKA (TEMa TeMaM J1abopaTOPHBIX 6 9 8

2.3. PeanbHsble rasel. XKuako-

paboT, MOATOTOBKA K

11




HaumenoBanue pa3nena

Bung camocTosTensHOM

TpynoeMKocTh, yac

he JUCHIUTUTAHBI (MOJIYIIN) padoTsI OYHasS 3209HAS OHHO-
3a09HOC
CTH) MIPAaKTUYECKUM 3aHATH-
SIM, TTIOJITOTOBKA K TE€CTO-
BOMY KOHTPOJIIO
Paznen 2. Monekymsipaas ¢pu-
3MKa ¥ TEPMOJUHAMUKA (TeMa:
2.4. Cmamucmuueckue pac-
npeoenenus. Pactipenenenue
MOJIEKYJ 1Mo cKopocTsM. Pac- Pa36op TeOpETHUECKOrO
11 | npenenenue Makcsemna. OnbIT 4 6 12
Martepuana
[lITepna. bapomerpuyeckas
dbopmyna. Pactipenenenue mo-
JIEKyJ B OTEHIIMAILHOM TOJIe
cuit. Pactipenenenue bonpuma-
Ha)
Paznen 3. DnexkrpomarneTusm TToArOTOBK K MpaKTHie-
12 | (tema 3.1. DnexTpuyeckoe mno- 2 4 2
CKUM 3aHSTUSIM
se. CHJIOBBIC XapaKTePUCTHKH)
Paznen 3. DnexkrpoMarueTusm
13 (rema 3.2. Dnektpuueckoe no- | [loaroroska k nmpaktuye- 2 4 2
Je. DHepreTuYecKre Xxapakre- CKUM 3aHATUAM
PHCTHKH)
Paznen 3. DnexkrpoMarueTusm TToArOTORKA K IpaKTIge-
14 | (tema 3.3. 3aKOHBI IOCTOSIHHO- 2 4 2
CKUM 3aHSTHSIM
r'0 TOKa)
Paznen 3. Dnextpomaruerusm [ToaroroBka k npakTuye-
15 (Tema 3.4. MaruurtHoe 1oJie) CKUM 3aHSATUSAM, TTOJIT0- 4 5 8
TOBKa K TECTOBOMY KOH-
TPOJIIO
Paznen 3. DnexkTpomMarHeTusm.
(tema 3.6. [uanexmpuku 6
anekmpuyeckom nose. Jlu-
MOJIbHBIE MOMEHTBI MOJIEKYII
16 | nmwonexrpuka. Ilomspuzanus Pasbop Teopemirieckoro 4 4 4
JUAIIEKTpUKOB CerHeTo-, Ibe- Matepuaa
30-, NUpodneKTpuku. Ilpum-
MEHEHHE B KauecTBE JaT4H-
KOB CHCTEM aBTOMAaTHUKH
Paznen 3. DnekTpomMarHeTusM.
(trema 3.7. Knaccuueckas
9NEeKMPOHHAS Meopusi Mema-
7106. OTIBITHL, TOATBEPKAALO-
II1€ NIEKTPOHHYIO PUPOY
17 | TOKa B MeTaIax. BriBoa 3a- Pa36op Teopernueckoro 4 4 4

KOHOB M3 2JIEKTPOHHOM TE€O-
pun (3akoHsl OMa, Jlxoyns -
Jlenna, Bunemana-®panna).
TpynHOCTH KIaCCUYECKOU
JJIEKTPOHHOW TEOPUHU METAILIIOB

MaTepuaia

12




. TpynoeMKocTh, yac
e HaumenoBanue pa3nena Bun camocrositenbHOM pem—
JUCHIUTUTAHBI (MOJIYIIN) padoTsI OYHasS 3209HAS
3a09YHOC
Paznen 3. DnexkrpomMarHeTusm.
(Tema 3.8. Dnemenmot 30HHOU
meopuu meepovix men. Obpa-
18 | 30BaHHE PHEPrEeTUYECCKUX 30H B Pasbop Teoperutccroro 4 4 4
kpucrauiax. Ksanrosas Matepuaa
3JIEKTPOHHAS TEOPUS METal-
JIOB.
Paznen 3. DnekTpoMareTusm.
(trema 3.9 Ilonynposoonuxu.
CobcTBeHHas IPOBOIUMOCTD
IIOJIyIPOBOJHUKOB. [Ipnmec-
19 | Has MPOBOMMOCTH MOTYNIPO- Pa36op TeopeTuueckoro 4 4 4
BOJIHUKOB. Marepuaia
JlonynpoBOTHUKOBBIE JAUOABI
u Tpuobl. [Ipumenenne B
TexHuke. VHTerpaipHbie TeX-
HOJIOTUH
Paznen 3. DnekTpoMarHeTusm.
(trema 3.10. Maenumocmamuka
o | 66aKyyme u 6 ceujecmee. 3a- Pa36op TeopeTuueckoro 4 4 4
KOH IIOJIHOTO TOKa. Pacuer Marepuaia
MarHuTHOW 1enu. MarHuTHeIe
CBOICTBA BEIIECTBA
Pazpnen 4. Ontuka. ®usnka
oq | aToMa (Tema 4. lv. DneMeHTbI [ToaroroBka k nmpakTuye- 5 8 8
F€OMETPUYECKOM ONTUKHU U CKHUM 3aHATUSIM
BOJIHOBOH TEOPHH CBETA)
Pazpnen 4. Ontuka. ®usnka
op | aTOMA (rema 4.2. Tlonspuzanus | [loaroroBka k nmpakTuye- 5 3 3
cBeta. TemnoBoe U3nydeHue. CKHMM 3aHATUSIM
KBanToBBIE CBOIICTBA CBETA)
Paznen 4. Ontuka. ®usuka TToArOTORKA K IpaKTIge-
23 | atoma (Tema 4.3. CtpoeHue 2 4 6
atoMa) CKHM 3aHATUSIM
Pa3nen 4. Ontuka. ®usuka [ToaroroBka Kk nmpakTuye-
o4 | aTOM2 (rema 4.4. Ctpoenue CKHUM 3aHATHSIM, TIOATO- 4 10 8
aTOMHOTO Si/1pa) TOBKa K TECTOBOMY KOH-
TPOJIIO
[ToaroroBka Kk KOHTPOJIBHON IToaroroBka x JoMmari-
o5 pabote Hell KOHTPOJIbHOU pabo- ) 39.7 i
Te (U1 00yJaromuxcs ’
N30)
[ToaroroBka Kk mpoMexyTouHoil | M3ydeHue JTeKIIMOHHOTO
op | ATTECTAIH (3auer, sx3ameH) Marepuaia, JuTeparyp- 394 12.4 394
HBIX UCTOYHUKOB B COOT-
BETCTBUU C TEMAaTUKON
HTroro: 1274 195,1 1714
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6. [lepeyeHb y4eOHO-METOIUYECKOT0 00eceYeH sl M0 TUCIIUIITTHHE

OcHoBHasi M JONOJIHUTEIbHAS JUTEpPaTypa

Ne ABTOp, HAUMEHOBAHNE Ton [Ipumeuanue
/I W3aHAS
OcHoBHas1 yueOHas JIuTEpaTypa
1 | ®énopos, 1.JI. Dusuka. Konebanus: yueoHoe nmocodue / J[.JI.
®éEnopos, FO.H. Jlazapesa, B.I'. Cpenun. — Cankr-IlerepOypr:
BI'TY «Boeumex» um. JI.®D. Ycrunosa, 2020. — 52 ¢. — ISBN IlonHoTeKCTOBEIH
978-5-907054-95-0. — Tekcrt: anekrponubii // Jlanb: anekrpon- | 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: yuebnoe nocodue st By3os / A. J1. Us-
aueB. — 3-e u3l., uctp. u jpomn. — Cankr-IlerepOypr: Jlans, 2022. O ——
— 676 c¢. — ISBN 978-5-8114-5874-5. — TekcT: 35eKTpoHHbIH // JOCTYTI TIpH BXO-
.| 2022
Jlanb:  snexTpoHHO-OMONMOTeyHass  cuctema. —  URL: Jie 0 JIOTHHY U
https://e.lanbook.com/book/200429 — Pexwum mgoctyma: ajis aB- napomo™
TOPU3. TOJIb30BATEIICH.
3 | Heipmun, B.B. ®usuka. Mexannka. MonekynspHas (u3nKa
TepMoanHamuka: yueoHoe nocodue / B.B. deipaun, C.A. Hle-
nenena, T.JI. Kum. — KemepoBo: Ky3I'TY umenu T.®. I'opba- IlonmoTexcroBri
uera, 2022. — 246 c. — ISBN 978-5-00137-294-3. — Texer: | 2022 | /78 (B M
AIIEKTPOHHBIN // JlaHb : 3MEeKTPOHHO-OMOIMOTEYHAs! cCUCTEMa. — Tapomio*
URL: https://e.lanbook.com/book/257552 — Pexum nocryna:
JUIs1 aBTOPH3. MOJIb30BaTEIIEH.
4 I'maguii, FO.I1. ®usuka a1 MHXEHEPHBIX CHEUATBHOCTEMH:
yuebHoe nocooue / FO.I1. I'maguit. — Kocrpoma: KI'Y um. H.A. oHOTEKCTORMII
HekpacoBa, 2020. — 144 c. — ISBN 978-5-8285-1115-0. — 2020 | AocTym npu Bxo-
Tekct: anexkTpoHHBIH // JlaHb: 3JIEKTPOHHO-OMOIMOTEYHAs CH- Jie 1O JIOTHHY H
crema. — URL: https://e.lanbook.com/book/160107 — Pexxum napoto*
JIOCTYTIA: JUUIsl aBTOPU3. TIOJIb30BaTEIEH.
JlonoHUTeIbLHAS y4eOHAs JUTEpaTypa
5 | ®dusuka: meronuueckue ykaszanus / cocraBurens I'.H. 3BepeBa. —
Cankr-Ilerepoypr: CII6I'Y T'A, 2016. — 21 c.— Tekct: smek- TonHoTexcToBbIA
TpoHHBIH // Jlanb: anekTpoHHO-OMOIMOTeuHast cucrema. — URL: | 2016 Il;ec?(’)nngls EHB;SI'
https://e.lanbook.com/book/145767 — Pexxum noctyma: ajist aBTo- napomio*
pH3. TI0JIb30BaTENEH.
6 | byxman, H.C. Ynpaxuenus no ¢usuke / H.C. Byxman. — 3-e u3f.,
crep. — Cankr-IlerepOypr: Jlanp, 2023. — 96 c. — ISBN 978-5- ONHOTeKCTORBI
507-46533-0. — TekcT: »>neKkTpoHHBIN // JlaHb: 3IIEKTPOHHO- 2023 | Aoctyn npu Bxo-
O6ubmuoreyHas cUCTEMA. — URL: J€ 10 JIOTHHY
https://e.lanbook.com/book/310256 — Pexwum moctyma: ajisi aBTO- naposo*
pU3. OJIB30BATENEH.
7 | ®émopos, .JI. duszuka. Mexanuka: ydeOHoe mocodue / JI.JI.
®énopos, F0.H. Jlazapera, B.I'. Cpenun. — Cankr-IletepOypr:
BI'TY "Boeumex" um. JI.®. Ycrunosa, 2016. — 86 ¢. — ISBN IlonHoTeKCTOREIH
978-5-85546-927-1. — Texcr: smexrpomnetit // Jlams: snextpon- | 2016 | “7FFF BF HE
HO-OnOIMoTeYHas cucrema. - URL: naposo*
https://e.lanbook.com/book/98232 — Pexxum gocTtyma: ajsi aBTO-
pU3. OJIL30BATEIICH.
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https://e.lanbook.com/book/172203
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-¢ u3n. — Mocksa: JlamkoB u K°, 2019. — 452 c.: wi. — Pexum IlonHOTeKCTOBEIH
JIOCTYTIA: o [IOJITHCKE. — | 2007 H;ec?(l)nngls;l}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. 3aJaHusl Al CTYJIEHTOB BCEX CIELUATbHOCTEH, 00y4aro-
IIUXCS Ha 04., 3304. U KOHTpakT. ¢popmax odyuenus. 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 | dusuka: mporpaMma, METOJl. YKa3aHUS M KOHTPOJ. 3aTaHUs s
CTYJEHTOB BCEX CIIEUANbHOCTEH, 00ydaromuxcs Ha 0Y., 3204. U .
KOHTpAKT. popmax obyuenus. Y. 2 / E.W. Boiikosa [u np.]; Ypaur. | 2007 i)i?g,or}[;?g
roc. jgecotexH. yH-T. — ExkarepunOypr: YIJITY, 2007. — 50 c. —
Pesxxum nmocryna: https://elar.usfeu.ru/handle/123456789/783

11 | dwusuka: mporpaMma, METOJl. YKa3aHHUs M KOHTPOJ. 3aJaHus AJs
CTYJICHTOB BCEX CIICIUAIBHOCTEH, 00ydJalomuxcsi Ha 04Y., 3204. U .
KOHTpAaKT. ¢popmax oOyuenus. 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 | OnTuka: METOJ. yKa3aHHs K BBIIOJHEHHUIO J1a0. paboT 1o (Gusmke
JUTSL CTYZIGHTOB BceX (pak. mo BceM HampasneHusim / E.W. Bolikosa .
[1 np.]; Ypan. roc. necorexH. 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 | KoHTponbHble 3aaanus 1Mo qucuuruinae O0mas ¢hu3uka s CTy-
JIEHTOB OYHOW (opMbl 0OyueHus JUisl Bcex HampasieHuil / JI.B. .
[Tnemesa [u np.]; Ypan. roc. necorexH. yH-T. — ExarepunOypr: | 2008 ;)1?;%’;;?5
YIIITY, 2008. - 27 c. —  Pexum JIOCTYyTIA:
https://elar.usfeu.ru/handle/123456789/53

14 | T'pumkosa, B.II. KontponbHble 3aganus no Gpusuke 1 CTyIEH-
ToB 3aouHoro (akynprera / 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 mis cTy-
JIEHTOB 3a04HOT0 (hakynbTeTa. Mexanuka. MonekynspHas Qu3u-
ka u TepmoauHamuka / JI.B. [Tnemesa, B.I'. Yamuna; Ypai. roc. 2012 DNEKTPOHHBIH
necorexH. yH-T, Kad. ¢usuku. — ExarepunOypr: YIJITY, 2012. apxus YIJITY

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

JOCTYyIIa:

* mpesxe YeM MPOMTH MO CCBUIKE, HEOOXOJUMO BOWTH B CUCTEMY

DOYyHKIIUOHUPOBAHUE AJIEKTPOHHOU MH(OOPMAITMOHHO-00Pa30BaTEIHLHOM CPEIbl 00eCTIeH-
BAETCsl COOTBETCTBYIOIMMU CPEJCTBAMH HH(POPMAIIIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMBbI

Kaxnprit oOyuaromuiicss obecreueH JTOCTYIOM K JIEKTPOHHON OMOIMOTEYHOM cHucTeMe
YIJITY (http://lib.usfeu.ru/), ynuBepcanbhHas 6a3a manHbix East View (OO0 «VMBUC»)
https://dlib.eastview.com/browse/udb/12 , D5C H3narenscrsa Jlane http://e.lanbook.com/, DBC

YHuBepcuterckas oubnuoreka onnaita http://biblioclub.ru/, conepxanux u3ganus Mo OCHOBHBIM
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U3y4aeMbIM JUCHUIUIMHAM M C(POPMUPOBAHHBIX IO COTJIACOBAHUIO C MpaBoOOIAfaTeIsIMU yaeo-

HOM U y4eOHO-METOUYECKON JTUTEPATYPHIL.

CnpaBouyHbie 1 HHGOPMALMOHHbIE CHCTEMbI
1. CnpaBouno-nipaBoBasi cuctema «Koncynbrant [Tmrocy (http://www.consultant.ru/).
2. CnpaBouHo-nipaBoBas cucreMa «Cuctema 'APAHT». CBoGomHbIii mocTyn (pexum
nocryna: http://www.garant.ru/company/about/press/news/1332787/).

3. IlporpammHas cuctema Juisi OOHApy)KEHHUs] TEKCTOBBIX 3aMMCTBOBAHUI B Y4eOHBIX U
HayuHbIX padoTax «Antumaruar. BY3» (URL: https://www.antiplagiat.ru/).

IIpodeccuonaibubie 6a3b1 JAHHBIX
1. DJEeKTpOHHBINA (OH/ MPABOBBIX ¥ HOPMATUBHO-TEXHUYECKUX TOKYMEHTOB // AK-
uonepHoe obmiectBo «Mupopmannonnas kommanus «Kogexce» (https://docs.cntd.ru/). Pexum

JOCTyMa: CBOOOTHBIM.

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

JKUM JIOCTYIa: CBOOOIHBIN

3. baza moiMHOTEeKCTOBBIX U OMOIMOrpaduIecKnx ONMCAHUN KHUT U TIEPUOJUYECKUX U3-
nanuit (http://www.ivis.ru/products/udbs.htm). Pexxum noctymna: cBOOOAHBIIM

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

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

https://www.technormativ.ru/ :

6. Hayunas snextponHas 6ubimoreka elibrary. —

Pexxum mocryna: http://elibrary.ru/ .

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

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

7. ®OH/1 OLIEHOYHBIX CPEACTB [JIsl IPOBeeHUs POMEKYTOUYHON aTTeCTAUM
00yYaouuxcst Mo JUCIHUNJIMHE
7.1. IlepeyeHb KOMNeTEeHUMI ¢ yKa3aHMeM 3TanoB UX (pOPMHPOBaHHUS B Ipolecce 0CBOe-

HHsA 00pa30BaTEJbHOM MPOrPaMMBbI

dopMHpyemMble KOMIETEHIIUU

Bun u popma koHTpOIIS

OIIK-2 Cnoco0eH WUCIOIb30BaTh MaTEMaTHYECKHE,
¢uznueckue, PU3NKO-XUMUYECKUE, XUMUYECKUE Me-
TOABI Ml peuleHus 3aaad MpodecCHOHAIbHOU mes-
TEILHOCTH;

IIpome:KyTOUYHBI KOHTPOJB: 3a4eT U JK-
3aMEH B yCTHOU (hopme 1o Omieram.
Tekymuii KOHTPOJIb: ONPOC, BBINOJIHEHUE
71a00paTOpHON PabOTHI, TECTUPOBAHUE, BbI-
MOJIHEHUE KOHTPOJIbHOM paboThl CTyAEH-
TaMH 3a049HOM (popMbI 00yUeHHS

OIIK-5 - CrocoGeH OoCyHIEeCTBIATh SKCIEPUMEHTAIb-
HBIE UCCIIEIOBAHMS M UCIBITAHUS 110 3aJaHHOH METO-
JTUKe, IPOBOIMTH HAOIOICHUS W U3MEPEHUS C yIETOM
TpeOOBaHUI TEXHUKH 0€30MacHOCTH, 00pabaThIBaTh U
WHTEPIPETHPOBATH SKCIICPUMEHTAIBHBIC JTAHHBIC

IIpoMe:KyTOYHBIH KOHTPOJIb: 3a4€T U K-
3aMEeH B yCTHOM (hopme 1o Ouieram.
Tekymuii KOHTPOJIb: ONPOC, BBIOJHEHNE
1a0opaToOpHO paboOThI, TECTUPOBAHUE, BBI-
MOJIHEHUE KOHTPOJIbHOM paboThl CTYy/AEH-
TaMH 3a049HOM (popMbI 00yUeHHS

7.2. Onucanue noka3areseii 1 KpUTepUeB OLEHUBAHUA KOMIIETeHIMIi HA Pa3JIMYHbIX 3Ta-
nax ux (popMUpPOBaHUS, ONIMCAHHE IIKAJ OLlEHUBAHUSA

KpuTtepuu oueHMBaHHSI YCTHOIO OTBETAa HA KOHTPOJIbHBbIE BOMPOCHI 3a4yera (mpo-
MeKYTOYHBII KOHTPOJIb, opmupoBanune komnerenuun OIIK-2)

3aumeno — NaH NMOJHBIN WJIM YaCTUYHO MOJIHBIM OTBET HA MOCTABJIICHHBIN BOMPOC, MOKa-
3aHa COBOKYIHOCTh OCO3HAHHBIX 3HAHUU 00 O0OBEKTE, I0KA3aTeIbHO PACKPBITHI OCHOBHBIC ITO-
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JIO)KEHUSI TEMBI; B OTBETE INPOCIEKUBAETCS 4YETKAas CTPYKTypa, JIOTMYECKas IOCIEI0BaTEINb-
HOCTb, OTPaXKaroIlasi CyLIHOCTb PACKPbIBAEMbIX IOHATUH, TEOPUH, sIBIEHUN. 3HaHHE 00 0OBeKTe
JeMOHCTpHUpYeTCcs Ha (DOHE MOHMMAHUS €r0 B CHCTEME JaHHOM HAyKH M MEXIUCHUILTHHAPHBIX
cBszedl. OTBET M3JIOKEH JIMTEPAaTYPHBIM SI3bIKOM B TEPMHMHAX HayKH, IOKa3aHa CIHOCOOHOCTh
OBICTPO pearupoBaTh HAa YTOYHSIOIINME BOIPOCHI; JOMYCKAIOTCS HE3HAYUTEIbHBIC OIIMOKH WU
HEJI0YeThl, UCIIPABICHHbIE 0aKaIaBPOM C IOMOIIbIO «HABOSIINX)» BOIPOCOB;

He 3aumeno — 0akanaBp 1€MOHCTPUPYET HE3HAHUE TEOPETUUYECKUX OCHOB MPEIMETA, HE
yMeeT JelaTh apryMEHTUPOBAaHHbIE BBIBOABI U IPUBOAUTH IIPUMEPHI, MOKA3bIBAeT ci1aboe Bia-
JIEHUE MOHOJIOTUYECKOM peublo, HE BIAJAECET TEPMUHOJIOTHEN, MIPOSBIIAET OTCYTCTBUE JIOTUYHO-
CTH U IIOCJIE0BATEIbHOCTH U3JI0KEHHUS, JIeaeT OMNOKHU, KOTOPbIE HE MOXKET UCIIPABUTH, Jaxe
IIPU KOPPEKLMH [IPENOJABATENIEM, OTKAa3bIBAETCS OTBEYATh Ha 3aHSATHH.

Kputepun oneHHBaHHsI YCTHOTO OTBeTa HA KOHTPOJIbHBIE BONPOCHI IK3aMeHa (mpo-
MeKYTOYHBII KOHTPOJIb, opmupoBanne komnerennun OIIK-2, OIIK-5)

«5» (omauuno) — NaH MOJHBIHA, Pa3BEPHYTHIA OTBET HA MOCTABJICHHBINH BOIIPOC, MIOKa3aHa
COBOKYITHOCTb OCO3HaHHBIX 3HaHUI 00 OOBEKTE, 10Ka3aTE€IbHO PACKPBHITHI OCHOBHBIE MOJIOXKE-
HUS TEMBI; B OTBETE IIPOCIIEIKUBACTCS YETKasl CTPYKTYypa, JOTHYecKasl 0CJIeJ0BATEIbHOCTD, OT-
paxaroias CyIuHOCTh PaCKpbIBAEMbIX MOHSTHH, TCOPUH, sBIIEHUNU. 3HAaHUE 00 0OBEKTE JIEMOH-
cTpupyercs Ha (JOHE MOHUMAHU ero B CUCTEME JaHHOM HayKU U MEXJUCLUIUIMHAPHBIX CBA3EH.
OTBeT U3JI0KEH JIUTEPATYPHBIM SI3bIKOM B TEPMHUHAX HAYKH, [I0Ka3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh Ha YTOYHSIOIINE BOIIPOCHI;

«4» (xopowio) — naH MOJHBIA, pa3BEPHYTHIIl OTBET HA MOCTABJICHHBIA BOIPOC, TOKA3aHO
YMEHME BBLIEIUTHh CYLIECTBEHHBIE M HECYLICCTBEHHbBIE INPU3HAKH, NPUYUHHO-CIIECICTBEHHBIC
cBsA3u. OTBET YETKO CTPYKTYpPUPOBaAH, JIOTMUEH, U3JI0KEH B TepMUHAX Hayku. OHaKo aomylie-
Hbl HE3HAUYUTEJIbHbIE OIIMOKU WM HEJ0YeThl, UCIIPABICHHbIE OaKaJaBpOM C MOMOLIbIO «HABO-
JSIIMX» BOIIPOCOB;

«3» (yoosnemeopumenvbHo) — NaH HETOJHBIA OTBET, JIOTHKA U MOCIEA0BATEIHHOCTD U3-
JIO’)KEHUSI UMEIOT CYILECTBEHHbIE HapyuleHus. JlomyiieHbl rpyOble OMIMOKM MPU ONpeaeIeHUn
CYIIHOCTH pacKpbIBa€MbIX MOHATHUH, TEOPUil, SBICHUN, BCIEICTBUE HEMOHUMAaHUs OakaaaBpoM
UX CYIIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB M CBs3ei. B 0TBETE€ OTCYTCTBYIOT BBIBOJIBI.
YMeHHe pacKpbIiTh KOHKPETHbIE MHpOSBIECHUS OOOOLICHHBIX 3HAHMH He Moka3aHo. PeueBoe
odopmiieHHe TpedyeT MOMPABOK, KOPPEKITHH;

«2» (HeyooeremeopumenvHo) — OakalaBp JEMOHCTPUPYET HE3HAHHE TEOPETHYCCKHX OC-
HOB IIpeIMeTa, HE YMEET JIeJaTh apryMEHTHPOBAHHbIE BBIBO/bI U MPUBOJAUTH IIPUMEPHI, MTOKA3bI-
BaeT cinaboe BiIaJleHue MOHOJIOIMYECKON peublo, He BJIaZieeT TEPMUHOJIOTHEN, TPOSBISIET OTCYT-
CTBUE JIOTUYHOCTH U TOCJE10BATEIIbHOCTH U3JI0KEHUS, I€TIaeT OINOKU, KOTOPhIE HE MOXKET HC-
IIPABUTH, JaK€ IPU KOPPEKLMH ITPENIOJaBaTENIEM, OTKA3bIBAETCS OTBEUATh HA 3aHATHH.

Kpurtepun ouneHnBanus onpoca (TeKymMid KOHTPOJIb, (pOpMHPOBaHHE KOMIIETEHIHH
OIIK-2, OIIK-5):

«5» (omauuno): oMpoC MPONJEH C MEPBOIrO pasa; AaH MOJIHBIN, pa3BEPHYTHIM OTBET Ha BCE
3aJaBaeMble MPeroiaBaTesIeM BOIMPOCH], TIOKAa3aHO 3HAHKWE U MOHMMaHue TeMbl. O0ydaronuiics
MPaBUJIBHO OTBETWJI Ha BCE BOMPOCHI MPHU CAaye KOJJIOKBUYMa, 3HAE€T U MOHUMAET XOJ BBINOJI-
HEHMS IIPEJICTOosIIEeH 1TabopaTOpHON PabOTHI.

«4» (xopowo): onpoc MPOUJEH CO BTOPOM MOMBITKH; J1aH MOJHBIA OTBET Ha BCE 3ajaBae-
MBbI€ IperojaBaTelieM BOMIPOCHI, MOKAa3aHO 3HAHME M MOHUMaHue TeMmbl. OOydarommuiics nmpu
claue KOJIJIOKBUYMa MPaBWJIBHO OTBETUJI Ha BCE BOMPOCH KOJJIOKBUYMAa € TIOMOIIbIO Mpernoia-
BaTelsl, 3HAeT M MOHUMAET XO/1 BHIIIOIHEHUS IpeCTosIeH 1abopaTOpHOit paboTHI.

«3» (yoosnemeopumenbHo): OMPOC MPOUJIEH C TPEThEH MOIBITKH;, JaHBI OTBETHI HA TOJIO-
BHHY 33]aBa€MbIX IIPENOJaBaTeIEM BOIIPOCOB, IOKA3aHO 3HAHNE OCHOBHBIX MOHSATUI TEMBI, BbI-
HECCHHO Ha KOJUIOKBUYM. B OTBETE CTYyNE€HTOB OTCYTCTBYIOT BBIBOZBI. ¥ MEHUE PACKPBITH KOH-
KpETHbIE TPOsIBIEHUST 0000IICHHBIX 3HAHUHN He noka3zaHo OOydaromuiics mpu cade KOJTOKBU-
yMa MpPaBUIBHO OTBETWJI Ha OOJIBLIYIO YacTh 33JaBa€MbIX BOIIPOCOB, OJIHAKO, peueBOE OPOpM-
JeHue TpedyeT MONpaBOK, KOPPEKIMH; CTYIEHT 3HAET XOJ BBHIMOJIHEHUS MpeacTosmei mabopa-
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TOPHOU PabOTHI.

«2» (neyoosnemeopumenbHo) — 00yJarOIIUICs HE 3HaeT OCHOB TEMBbI, HE CIIOCOOCH JIeaTh
apryMEHTHPOBAaHHBIEC BBIBOJBI U MPHUBOAMUTH MPHUMEPHI, MOKA3bIBAET ci1adoe BIaJeHUE MOHOJIO-
TUYECKON Peublo, HE BJIAJICET TEPMHUHOJIOTHEH, MPOSBIISET OTCYTCTBUE JJOTUYHOCTH U MOCIEI0-
BaTENbHOCTH M3JIOKEHHUS, JIeNIaeT OIMOKH, KOTOPbIE HE MOXET UCIIPABUTh, JaKe TIPU KOPPEKLIUU
npernojaBaTesieM, OTKa3bIBAeTCsl OTBe4aTh Ha BOMpochl. OOydaromuiicss He CMOT OTBETHUTDH JaKe
Ha MO0JIOBUHY 33JJaHHBIX EMY BOIIPOCOB, HE 3HAET X0/1a IIPOBEIECHUS IPEICTOALIEH JIabopaTOpHOU
paboTHI.

Kpurtepuu oneHuBaHUs BbINOJHEHUS U 3aIMTHI OTYETHBIX MATEPHAIOB 10 JIa0o-
paTopHoii / mpakTH4YecKOoH padoraM (TeKylMi KOHTPOJb, GOpMHUPOBaAHUE KOMIIETEHUHN
OIIK-2, OIIK-5)

«5» (omnuuno): paboTa BBITIOJIHEHA B CPOK; O(hopmIleHHE U coliepKaTesIbHAasl 4acTh OTYETa
o0pa3uoBeie; paboTa BHINOIHEHA CaMOCTOSTENILHO; MPUCYTCTBYIOT COOCTBEHHBIE 000OLICHMS,
3aKJIIOUeHusl U BbIBOJABI. OOydYaromuiicss MpaBUIbHO OTBETHJI HA BCE BOMPOCHI MPHU 3aIUTE OT-
YETHBIM MaTEPHAJIOB.

«4» (xopowo): paboTa BBIOJIHEHA B CPOK; B OPOPMIIEHUHU OTYETA U €ro COAEPKATEIbHOM
YacTH HET rpyObIX omHOO0K; paboTa BBIMOJIHEHA CAMOCTOSATENBHO; MPUCYTCTBYIOT COOCTBEHHBIE
000011eHus, 3aKITI0YeHHs] U BBIBOABI. OOydaromuiicsa Mpy 3aliuTe OTYETHBIM MaTepUajoB Mpa-
BUJIHO OTBETHJI Ha BCE BOIIPOCHI C IOMOIIbIO IPEToAaBaTess.

«3» (yoosnemeopumenvbHo): paboTa BHINOIHEHA C HapylIeHUEM rpaduka; B ohopMICHHH,
CoJIepKaTeIbHON YacTH OTYETa €CTh HEJOCTaTKHU; padoTa BBINOJIHEHA CAMOCTOATEIbHO, IPUCYT-
CTBYIOT cOOCTBeHHBIe 00001eHus. OOydaromuiics Mpy 3alUTe OTYSTHBIM MAaTEPHAIOB OTBETHII
HE Ha BCE BOIIPOCHI.

«2» (Heydoeremseopumenvro): opopmiieHne paboThl HE COOTBETCTBYET TPEOOBAHUSAM; OT-
CYTCTBYIOT WJIH CII€JIaHBI HEMIPABUIIbHBIE BBIBOABI M 0000mIeHusI. O0yJaroniics He CMOT 3allu-
TUTh OTYETHBIE MAaTEPUAJIbI U TIOSCHUTD MIPE/ICTaBICHHbIE JJAHHBIE.

Kpurepun oneHnBaHusi BbINOJHEHHUS 32[IaHUI B TecTOBOI (popMe (TeKyUIUil KOH-
Tpoab, popmupoBanune komnerenuun OIK-2, OTIK-5)

[To wToram BEHITIOTHEHUS] TECTOBBIX 33JaHUN OICHKA MPOM3BOJHUTCS IO YETHIPEXOallThb-
HOM mikase. [Ipu mpaBUIBHBIX OTBETaX Ha!

86-100% 3amaHuii — OLEHKA «OMAUYHOY,

71-85% 3agaHuii — OLIEHKA «XOPOULOY»,

51-70% 3amgaHuit — OLEHKA «Y0081emMEOPUMETILHON,

MmeHee 51% - oLleHKa «Hey0061emeopumenbHo ».

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

«5» (omauuno): — paboTa BBIIIOJIHEHA B CPOK; OhopMIIEHUE, CTPYKTYpa U CTUIIb PpabOThI
00pa3ioBele; paboTa BHINOJIHEHA CaMOCTOSATENIbHO; NMPUCYTCTBYIOT COOCTBEHHBIE 000OILICHHUS,
3aKITIOYCHUsST M BBIBO/IBI. OOyUaroNMiics MPaBMIIbHO OTBETHII Ha BCE BOIPOCHI TP 3aIUTE KOH-
TPOJIbHOM pabOoTHI.

«4» (xopowo): — paboTa BBIIIOJHEHA B CPOK; B 0OPMIIEHUH, CTPYKTYpE U CTHIIE pabOThI
HET TpyObIX OIMMOOK; paboTa BHIIOJIHEHA CAMOCTOSITEIBHO; MPUCYTCTBYIOT cOOCTBEHHBIE 0000-
HICHUS, 3aKTFOUEHUS M BBIBOIBI. OOyUaromumiics Ipy 3almuTe padoThl IPAaBUIIFHO OTBETHII HA BCE
BOIIPOCHI C TIOMOIIBIO MPENoIaBaTes.

«3» (yooenemeopumenvro): — paboTa BBHITIOJIHEHA C HapylIeHHeM rpaduka; B ohopmiie-
HUH, CTPYKTYpe U CTUJIe pabOThl €CTh HEAOCTATKU; paboTa BBHIMOJIHEHA CAMOCTOSTENBHO, MPU-
CYTCTBYIOT COOCTBEHHBIE 0000IIIEHUS.

«2» (neyoosnemeopumenvro): — opopmiieHHEe pabOThHl HE COOTBETCTBYET TPEOOBAHMSAM;
OTCYTCTBYIOT WJIU ClieJaHbl HEMPaBUIbHBIE BBIBOJABI M 0000meHus. O0yJaromuiics He OTBETUI
Ha BOIPOCHI MPH 3aIIuTe pabOoThI.
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7.3. TunoBblie KOHTPOJIbHbIE 32/IaHUSl WJIN HWHbIE MATePUAJIbI, He00X0AUMBbIE IS OLEHKH
3HAHWI, YyMEeHHU, HABHLIKOB WU (MJIM) ONBbITA JAEATEJbHOCTH, XapPaKTEePU3YHIIHUX 3Talbl
(opMupoOBaHUA KOMIIETEHINH B poLiecce 0OCBOEHUs 00pa30BaTeIbHOM POrpaMMbl

KoHTpoJibHBIE BONIPOCHI K 3a4eTy (IIPOMeKYTOYHBII KOHTPOJIb)

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

2. Kunemaruka BpamarelbHOTO ABWKECHHUSA. YTIIOBOH MyTh, YTIIOBOE NIEpEMEIICHHE, YT-
JIOBasi CKOPOCTb, YIIIOBOE YCKOpeHue. CBA3b JIMHEWHBIX U YIIIOBBIX XapaKTEPUCTHK.

3. Ilepserii 3akoH Hetorona. MIHepunanbHble CUCTEMBI OTCUETA.

4. Bropoii 3akoH Herotona. [IpeodpazoBanust ["amwes.

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

6. Pabora nepemenHoi cuibl. MomHocTs. Paborta cuinel ynpyroctu. KoncepBaTuBHbIE
cuiibl. PaboTa KOHCEpBAaTHBHBIX CHJI 110 3aMKHYTOMY ITYTH.

7. Kunernueckas u noTeHLUalIbHas SHEPIHUsl 3aKOH COXPaHEHHsI SHEPIUU.

8. MomeHT nHepIHH TBEPAOro Teia. Tabiria MOMEHTOB HHEPLUH (1ap, TUCK, 00pyY,
crepkeHb). Teopema llIteitHepa. PaBHOBecHe cucTeMbl TEl.

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

10. T'apmonmueckue kosebanusi. CKOPOCTh U YCKOPSHUE TP TApMOHHYECKOM KoJieba-
HUU. DHeprus KojaeOaHuil.

11. CnoxxeHue 0AMHAKOBO HANPABICHHBIX TAPMOHUYECKUX KOJIeOaHUM

12. Tlepuon xosebaHU MaTEMATHIECKOTO M (PU3HUECKOTO MAsITHUKOB.

13. BeiHyxaeHHbie kKonebanus. Pesonanc.

14. PacnpoctpaHeHue kojaeOaHUH B yIPYTruX cpefax. 3BYKOBbBIE BOJIHBI.

15. OcHoBHbIE IPUHIMIIBI OOILEH U CTIEHUAIBHON TEOPUN OTHOCUTEIBHOCTH.

16. . Kocmuueckue ckopocTH. «UepHbIe JbIpbD».

17. OcHoBHOE ypaBHEHHE MOJIEKYIISIPHO-KUHETUYECKON TEOPUH Ta30B.

18. CocrosiHus, mapamMeTpbl COCTOSTHUSL, N30TpoLecchl. ONbITHBIE Ta30BbIE 3aKOHBI.

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

20. BuytpenHsis 3Heprus ujaeanbHoro rasza. Pabora rasa B u3omnporeccax.

21. TlepBoe Havano TepMOAMHAMUKHN TeII0eMKOCTh HIEaTHHOTO ra3a.

22. Pacnpenenenue Mosekyn 1o ckopoctsm. Pactipenenenne Makcsema. OnbiT LTepHa.

23. bapomerpuueckas hopmyna. Pacripenenenre MoJIeKys B TOTEHIMAIBHOM TI0JI€ CHIT.
Pacnpenenenue bonbimana)

24. Anmabatnyeckuii mporecc. Bropoe Havano TepMOIUHAMUKH.

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

26. CraTHCTUYECKHI CMBICT 2 Hayalla TePMOJAMHAMHKHN. DHTPOTIHS.

27. YpaBHeHHE COCTOSIHHS peajbHOro rasa. Mzorepmsl Ban-nep-Baanbca.

28. TloBepXHOCTHOE HATSKEHUE B )KUIKOCTH. JlaBIIeHUE 1O/ H30THYTOM MOBEPXHOCTHIO
xuakoctd. CMadyMBaHME U KaWUISIPHBIE SIBJICHUS.

29. dazoBblc paBHOBECHS U (ha30BBIC TIEPEXOJIBI.

KoHTpoJibHBIE BONPOCHI K IK3aMeHY (IPOMEKYTOYHbIH KOHTPOJIb)

1. BzaumopeiicTBue 3apsaoB. DnekTpuueckoe mose. 3akon Kynona. [lpuniun cynepmnos3u-
107078

2. HampsokeHHOCTh TOJIA, CO3IaHHOTO CHCTEMOM TOYEUHBIX 3apsjaoB. [paduueckoe m300-
paxkenue snextpuyeckoro noys. [Totok Bekropa unaykiuu. Teopema Octporpanckoro-I'aycca
U ee IPUMEHEHHUE.

3. Pabora cunm 37eKTpUYECKOro MO MO TepeMernieHuto 3apsaa. CBs3b MOTEHIUANA C
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HaNPSYKEHHOCTBIO MOJIS.

4. llupkynsuus BeKTopa HamnpsbKeHHOCTH. [loTeHnunan 3ekTpocTaTHuecKoro mots.

5. Pacnpenenenue 3apsiioB B IPOBOAHHMKAX. DJIEKTPOEMKOCTh IPOBOJHUKOB U KOHJIEHCA-
TOPOB. DHEPrusi 3JIEKTPUUECKOro MOJIs.

6. Cwia ¥ IVIOTHOCTB TOKA. 3akoHBI OMa.

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

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

9. JlumonbHbIE MOMEHTBHI MOJIEKYJ AMAIEKTpuKa. llomspuzaumst auanekTpukoB CerHero-,
b€30-, MHUPONIEKTpUKU. [IpuMeHeHue B KauecTBe NAaTYUKOB CUCTEM aBTOMATHUKH.

10. VYpaBuenus Makcgemia.

11. OnbIThI, HOATBEPXKJAIOIME FTEKTPOHHYIO IIPUPOAY TOKA B METaJlIaX.

12. BoiBo1 3aKOHOB U3 IEKTPOHHON Teopun (3akoHbl Oma, J[xoyns - Jlenma, Bunemana-
@®panua). TpyIHOCTH KJIaCCUYECKOH 371€KTPOHHOIN TEOPUH METALIOB.

13. O6pazoBaHne PHEPreTHYECKUX 30H B KpHcTawiax. KBaHTOBas »IEKTpOHHAS TEOpUs Me-
TaJIJIOB. .

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

15. .TlonynpoBoHUKOBBIE I1O0JbI U Tpuoabl. [Ipumenenne B TexHuke. MHTEerpanpHble TEX-
HOJIOTHU.

16. MarnuTHas nHAyKI#UsS 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 MoJisg Ha TOK. PaboTa Mo mepeMerieHuto MpoBOJHUKA C TOKOM B
MarHuTHOM I10JI€

19. Cuna Jlopenua. /IBuxeHue 3apspkeHHOM YacTUIBI B OJJHOPOAHOM MAarHUTHOM TIOJIE.

20. L[uxnoTpoH. 3aKOH MOJTHOTO TOKA.

21. Pacuer MaruuTHOM 1ienu. MarHUTHBIE CBOICTBA BEILECTBA.

22. 3axon Qapanes. [Ipasuno Jlenma.

23. IloctynaTtensHOe JABMXKEHHME MPOBOJA B MAarHUTHOM IIojie. BpararensHoe ABHXKEHUE
paMK{ B MarHUTHOM TIOJI€.

24. SIBnenue caMOMHIYKIIMU. DKCTPATOKU 3aMbIKAHHsI U pa3MbIKaHUsA. DHEPrusi MarHUTHOTO
OJIS.

25. Pa3Butue B3MI70B Ha npupoay cBeta. [Ipuniun [roiirenca. BeiBos 3akoHa OTpakeHUs U
MPETOMIICHHS CBETA Ha OCHOBE MpuHIMNa [ roirexHca.

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

27. Pacuer uHTep()EepEHIIMOHHON KapTHHBI OT JBYX MCTOYHUKOB. VHTepdepeHIrs B TOHKUX
mwienkax. Konbira HeroToHa.

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

29. lndpakuus Ha MPOCTPAHCTBEHHOM permreTke. OU3NYECKUIl CMBICT CIIEKTPaIBHOTO pas-
JIOKEHMUSL.

30. EcTecTBEeHHBII U TIOJISIPU30BAHHBIN CBET. J|BOMHOE JTydenpeoMIIeHHE.

31. BpaiueHnue miockoCTH MOJsSpU3aLUH.

32. ®oToMeTpHUECKIE BEIWYHHBI, SIUHHUIBI U3MEpeHus. V3ydeHne M MOTIIOEeHHe dHep-
TUH.

33. 3akon Kupxroga. 3aKoHBI TETIIOBOTO U3TyYCHUSI.

34. «YnpTpaduoneroBas karactpoday. I'unoresza u popmyna [lnanka.

35. ®otorddext. 3akonsr CToneToBa. YpaBHEHWE DUHIITEHHA.

36. Macca u ummynbce ¢otoHa. [aBnenue ceera. OmbiT Jlebenera. Ddpdext Kommnrona. Kop-
IYCKYJIIPHO-BOJIHOBOH JTyaIu3M.

37. Atomnast mozienb Tomcona. OnbiThl Pezepdopaa mo paccessHuio O-4acTuil.
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38. Ilocrynatsl bopa. 3aKkOHOMEPHOCTH B aTOMHBIX CIIEKTpaXx.

39. ®opmyna baasmepa. ATom BOAOpOJIa U €ro CHeKTp o Teopun bopa.

40. KBantoBsie uncina. [lepuonnueckas Tabiuna Meneneena.

41. Hyknonsl. CTpoeHue U XapaKTepUCTUKA AIpa.

42. Sinepusie cunbl. Jledhekt macc. DHEpPrus CBs3u.

43. MarHuTHbIE U JICKTPUYECKHE CBOMCTBA sJIEp U AACPHbIE 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-
JMOAKTUBHOCTb.

3ananus, BHIHOCMMbIE Ha ONPOC (TeKYIMii KOHTPOJIb)
®parMeHT K paszaeiay «MoJiekyJasapHas (pU3MKa U TEPMOTUHAMHUKA)

1. Ckonbko Monekyn cepuuctoro rasza SO, conepskurcs B 1 kr 3T0ro rasa?

2. Kak u3MeHHUTCS BHYTPEHHSs DHEPrUs MalbHOTO Ta3a, ecld ero JaBjeHHEe M 00beM
yBenu4arcs B 2 paza?

3. Kakue Monekynsl B atMocepe IBHKYTCS OBICTpEE: MOJIEKYJIbl KUCIOPOJAA WM
YIJIEKUCIIOro raza’?

4. I'paduk kakoro mporecca n3o0pakeH Ha pucyHke? Kak W3MeHMIach 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 0lMHAKOBO 3apsHKEHHBIX IIApHUKa MOJBEIICHHBIX HAa HUTAX OJMHAKOBOM JUIMHBI B
oOuieil Touke HaxoAsATcs B paBHOBecuu. Kak J0oKHAa M3MEHHUTHCS Macca IIapUKOB, YTOOBI IpU
YMEHBIIEHUH 3apsijia KaKJ0ro B 2 pa3a yroJ MexXJly HUMH He u3MeHuscsa. Paccmorpure tg o, rae
O-TIOJIOBUHA YIJIa MEXIY HUTSIMM.

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

4. B kakux ciyyasix 3apspKeHHas YacTUIA B AJIEKTPUYECKOM I10JI€ JIBUXKETCS MO CUIIOBOM
JIMHAU?
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A) CunoBasg nuMHUSA TOJIA NPSMOJIMHEIIHA, W HayalbHas CKOPOCTh YACTHIBI Vg
HaIpaBJeHa BJOJb 3TOU JIMHUU.

B) CutoBas nunHMS mojs KpuBoJMHelHa u Vy=0.

C) CwtoBas TuHUS TTOJISI KPUBOJIMHEHHA U BEKTOP V) HAIpaBJICH 110 KacaTeIbHOM K HEM.

D) 3apsokeHHas dYacTHIa BCErga JBHXKETCS 10 CHJIOBOM JIMHHUHM SJICKTPUYECKOTO

I10JI41.

IIpumep TecTOBBIX 3aJaHUI IO TeMaM JIAOOPATOPHBIX PAdOT (TeKyLIMii KOHTPOJIb)
®DparmMeHT K pasaeny «MexaHuka»

Onpeoenum mpu smana 08udiceHus nyIu 8 1abopamopHol pabome (Cuumams, Ymo coOnpomus-
JIeHUue 8030yXa HUYMOIICHO MANo).1 sman - 08udceHue nyau om mecma 8blcmpena 00 MuuieHu. 2
aman — 3aumooelicmsue nyiu U muuienu. 3 sman — 08udiCeHUe NYau U MUUEeHU No 0yee OKpPYIC-
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 HETb3S
3akon coxpaHeHus UMNYIbCA MOHCHO NPUMEHSAMb

1. Haortane 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 YOPYTHM U HEHTPaIbHBIM

2. AOCONIOTHO HEYNPYTHM U IIEHTPAIBHBIM

3. AOCOIIOTHO YIIPYTUM U HELIEHTPATbHBIM

4. AOCONIOTHO HEYNPYTUM U HELIEHTPAJIbHBIM

5. Her mpaBuibHOTO OTBETA.
IIpu yoape nyau o muwieHns

1. Bsigensercs Temio

2. Tlornomraercs Termo

3. MoxkeT BBACTATHCS WIH MOTIOMIATHCS TETJIO0 (3aBUCUT OT CKOPOCTH ITYJIN)

4. Her npaBuibHOro OTBETa
Ilpu ysenuyenuu maccwl nyau, ee CKOpocmy

1. VBenmumBaetcs

2. YMeHbIIaeTcs

3. MoxkeT yBeIMUUBATLCS WIH YMEHBIIATHCS (3aBUCUT OT MACCHI ITYJIH )

4. He mensercs
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®parmeHT K pasaeay «Tepmogunamuka»

Yemy pasno wucio cmenenetl c60600vl amomapro2o kuciopooa (0)?
a) 3
0)5
B) 6
T) HET MPaBUJIBHOTO OTBETA
Toxasamenv aouabamol pasen 1,4. Imo modxcem dOvimo
a) I'enuii (He)
0) maps1 Bozbl (H20)
B) MOJICKYJISIpHBIi Bostopo (Hy)
B) HET MPaBUJILHOTO OTBETA
Temnepamypa nazpesamens ogueamens 400 K, a memnepamypa xonoounvuuxa 200K. Yemy pa-
sen makcumanvro 6ozmodcuviil KITJT (%) smou mawunol?
a) 100
0) 75
B) 50
r) 25
Kaxue ycnosus neobxooumo evinoinums, ymoodwl Mauiuna 0vi1a uoeaibHol
a) PabGoraer no nukiny Kapho
6) Pabotaet no nukiry OTTO
B) PabGouee Teno naeanbHbIN Ta3
r) PabGouee Teno peanbHblil ra3
1) OOpaTUMBIH ITUKIT
¢) HeoOpaTumblii 1iuki
K ¢pynxyusam (napamempam) cocmosnnus omHocamces
a) JlaBnenue
0) pabora raza
B) BHYTPEHHSS DHEPT U
T') KOJMYECTBO TEIJIOTHI, TOJIyYeHHOE OT HarpeBaTens

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

1. OcHOBHBIE MOHATHS KHHEMATUKU (IIyTh, IEPEMEIIECHNE, CKOPOCTh U YCKOPEHUE Ma-
TepuanbHOi Toukn) HopmalibHOE U TaHT€HLIMAIBEHOE YCKOPEHHE.

2. PaBHOyCKOpEHHOE MPSIMOJMHEHHOE BUKECHUE. 3aBHCUMOCTh KOOPIUHATHI U CKOPO-
CTH OT BPEMEHHU.

3. KpuponuneiliHOoe TBMKEHUE U IBUKECHUE TI0 OKPY)KHOCTH (TIEPHOJ, YaCTOTa, yIiIoBas
CKOPOCTb, YIJIOBOE YCKOPEHHE).

4. 3axonsl HeroToHa. J[mHamMuKa cucteMbl MaTepHalIbHBIX Touek. LlenTp macc.

5. HWmnynbc. 3ak0H cOXpaHEHUs UMITYJIbCA.

6. KoHcepBaTuBHBIC U HEKOHCEpBATUBHBIC CHIIBI. [loTeHIManpHOE cuitoBoe moie. Pa-
00Ta 1 KHHETHYeCKast SHeprus. 3aKOH COXpPaHEHUS] MEXaHUYECKON SHEPTUH.

7. Jlunamuka TBEpmoro Tena, MOMEHT cuil. OCHOBHOE ypaBHEHHE TUHAMHUK{ Bpalla-
TEIBHOTO JBUKECHHUS.

8. MowmenTsl nHepuK (MaTepualibHas TOYKa, JUCK, 00pyd, map, CTepKeHs). Teopema
I'toiirenca — Irelinepa.

9. MowmeHT umITynbca TBEPIOTO Tela. 3aKOH COXPaHEHHsI MOMEHTa uMmyibca. KunHe-
TUYeCKasi JHEPTUsl BPAILICHHUSL.

10. T'apmonmveckue konaedbanuss. PU3NIECKUN MasTHUK.

11. Ilnockas BoiHa B ogHOpOoAHOI cpene. Cepuueckast BoJIHA.
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12.
13.
14.
15.
16.

1.

17.
18.

VYpaBHEHME COCTOSHUSA UAEATBHOTO rasa. M3onponeccsl.

ITepBoe Hauasio TepMoguHamMuku. Temnora. TemioéMKOCTb.

AnmuabatHslii nporecc, ypaBHenue [lyaccona.

[uxn Kapno u reopemsl Kapno.

Bropoe nauano tepmoauHamuku. OOpaTuMble U HEOOpAaTUMBbIE MPOLECCHI. DHTPO-

DJIEeKTPOMArHUTHBIE BOJIHBI M UX CBOMCTBA.
HNurtepdepentusa. Ycnous HaOMOACHHUS. YCIOBUS MakCMMyMmMa M MUHUMyMa. MH-

TepdepeHIns B TOHKUX IUIeHKaX, Koiblia HeloToHa u 1.1,

19.
20.

3onsl Openens.
Hudpakuus. {udpakunonnas pemerka. Y ciaoBus HaOMI0IEHUS MAKCUMYMOB M MHU-

HUMYMOB IIpH JU(GPaKIUN Ha IEIIH.

21.
22.
23.

MyJbC).

24,
25.
26.
217.

[Monsipuzanus. 3akon bprocrepa, 3akon Mastoca.
Hucnepcus.
KopnyckynspHuo-BosiHOBOU ayanu3M. DOTOH U €ro XapaKTepUCTUKH (PHEPrus, UM-

A dexr Komnrona.

dotorpdexr.

TemoBoe n3nyueHue. AOCOIIOTHO YEPHOE TEIIO.

Atowm. [Toctynatsl bopa. BeiBo pacueTHbIX (hOpMyIT ISl CKOPOCTH U pasinyca opouT

aToMa BoJopoaa.

28.

SAnpo. Cocras siapa. ledexT macc.

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

Teno maccoii 0,1 ke pasnomepro 0sudicemcs no oKpyscHocmu co ckopocmoio 2 m/c. Haiimu
usmMeHeHue e2o umnyavca npu nosopome Ha 180

1)0,2

2)0,3

3)0,4

4)0,85) 1,2
Teno maccoui 0,1 ke pasnomepro 08udicemcs no okpysxcHocmu co ckopocmoio 2 m/c. Havimu
usmeHeHue e2o umnynvca npu nosopome Ha 90 .

1)0,2

2)0,28

3)0,34

4)0,4

5) 0,56
Teno, bOpowiennoe GepMUKATLHO — 66€pPX, 6EPHYIOCL 6  HayaabHylo  mouky. Kaxue u3z
npeocmasienbix epaghuKkos coomeemcmsyiom 08UNHCEHUI0 IMo2o mena?
V — CKOpPOCTb T€Jla, X — IIyTb, MPONHAECHHBII TEIOM.

1) 2) 3) 4)
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Yenogex cmoum na HeKOmMopol evicome HAO yposHem 3emau. On OGpocaem nepeviii wap
BEPMUKATIHO 868epX C HEKOMOpPOU HAYAIbHOU CKOPOCMbIO, 3ameMm OH Opocaem 6mopoll
MAaxou e wap 6epmuKkdalbHO 6HU3 C MAKou 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 ckopocmov Ha nepecone S4 km/u. Haiimu epems oOsudicenus noezoa mesicoy
cmanyusimu. Omeem 6 eounuyax CH.

Teno maccoii 200 ke pasHomepHO NOOHUMAIOM NO HAKIOHHOU NIOCKOCMU, 00pasyloujel
yeon 30 ¢ eopusoumom, npuxnaowigas cuny 1500 H 6odonv aunuu oOsudicenus. C xaxkum
YCKopeHuem meno  Oyoem — COCKaIb3bl8amb 6HU3 6001b HAKIOHHOU NJIOCKOCMU NOCIe
npexpaujenuss Oelucmeus cunvl?

C kaxum ycxopernuem osudicemcs augpm maccori 100 xe, ecmu cuna namscenus pasna 800 H,
a CKOpocmb U YCKOpeHue Hanpaeiensl 8 00HY CIOPOH).

Asmomobunv 0sueaemcs 6 2opy ¢ yckoperuem 1 ME. Vinon eopvt 5 m na 100 m nymu. Macca
aeémomo6uns 900 xe. Koagppuyuenm mpenus 0,1. Hatimu cuny mseu ogueamens.

Kaxue 3axonwi coomeemcmeyiom 6paueHUur0 ¢ USMEHEeHUeM Hanpaeﬂeﬂuﬂ?

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

Hatimu omnowenue kunemuueckux sHepeutl ckoaviicenus: 1) obpyua u 2) oucka, umerowjux
pasnuvie maccol (M) u oounaxosvle ckopocmu yenmpa macc (V).

1

2)0,5

3)1,33

4)1,5

5)2
Ha kaxux pucyHkax 8eKmop y2i08020 YCKOPEHUs HANPAGILeH NEePNEHOUKYIAPHO Yepmedicy «Ha

Bacy?
1) 2) 3) 4)

o O © ©

Yenosoe YCKoOpeHue meaa, epawarouecocsi 60Kpye HEeNnooOGUNCHOU ocu, u3meHsemcs, Kak
NOKA3aHo Ha  PpUCyHKe. Vkaorcume  mouku, coomeemcmeyroujue  MAKCUMAIbHOMY U
MUHUMATITBHOMY 3HAYEHUAM KUHemuyecKkou IHepcuu meia.
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Heesecomuiii 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 CTYAEHTOB 3204HOi GopMbI 00yUYeHU s
(TeKymmii KOHTPOJIb)

Konmponvnasa paboma evinonnsemcs no 8apuanmam, Homep 6apuaHma coOomeemcmes)-
em nops0K080My HOMepy CmyOeHma 8 cpynne.

KontpoabHast paboTa no pasaeiy «JeKTPOMarHeTu3m»
(Bapuanr 1)

1. Jlsa wmanmenbkux mnpoBoasmux Imapuka Maccamu M=0,1 T mnoaBelIeHBHl Ha
JUIMHHBIX HETPOBOASIIUX HUTIX JummHOM (=20 cM kaxkmas K oxHOMY Kprouky. Ilomyuus
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 q=3HKI M Touka A JeXHT
BJIOJIb HUTH.

3. OmnpenenuTs NOTEHIMAI TOYKH TI0JI, HaXosIeiics Ha paccTosHuu 10 cM
OT LIEHTpa 3apsHKEHHOTOo 1mapa paauycom 1 cm (e=2), ecinu moreHmnuman mapa pasex 300 B.

4. Tok B mpoBoaHHKE compoTuBieHreM R=15 OM paBHOMEPHO BO3pacTaeT OT HyJs
JI0 HEKOTOPOro MakCUMyMmMa B TeueHHe 5 ¢. 3a 3TO BpeMs B IPOBOJHHUKE BbLIEINIOCH
kommmuectBo TerutoTel Q=10 k/[x. Haiitn cpenHee 3HAaueHHE CHIIBI TOKA B MIPOBOJHUKE 32 ATOT
IPOMEKYTOK BPEMEHHU.

JlBe Garapen M peocTaT COEAMHEHBI, KaK MOKa3aHO Ha pucyHke. £=12 B, r;=2 Ow,

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

(o]

s B

5. Tlo TOHKOMY MpPOBOJHHKY, H30THYTOMY B BHJE MPABUILHOIO IMIECTUYTOJIBHUKA CO
croponoii a=10 cm, uaer tok cmioi 1=20 A. OnpenenuTh MarHUTHYIO WHIYKIUIO B IIEHTpPE
[IECTUYTOJIFHUKA.

6. Bwurok pammycom R=20 cm, mo koTopomy Teder Tok cmioii | = 5A, cBoGomHO
YCTaHOBWJICS B OJTHOPOJTHOM MarHUTHOM ToJie HanpsikeHHOCThr0 H=1000 A/m. Butok noBeprynu
OTHOCHTEJIBHO JHaMeTpa Ha yroil a=30° . OnpeneuTh COBEPIICHHYIO padoTy.
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KonTpoasHas padora no pazgenay «Onruka»
(BapuanT 1)

1. Ilokazarenu mpenomieHust AByx BemecTB Ny=1,5 u n, =2,4. KakoBo m0/KHO OBITh
OTHOIIIEHUE TOJIIMH 3TUX BEIHIECTB, YTOOBI BpeMs paCHpPOCTPAaHEHHsS CBETa B HHUX OBLIO
OJINHAKOBBIM?

2. Omnpenenute ONTHYECKYI0 Pa3HOCTh XOJa ABYX Jy4ei, OTpaXXEHHBIX OT BEpXHEH U
HIDKHEH TIOBEPXHOCTEW IUIEHKHM, IpPU YCIOBUM HOPMAJIbHOIO MAaJEHUS CBETa Ha IUJICHKY.
CrenaiiTe puCyHOK X0/1a dTUX JIy4YeH.

| n1=15
T d n1=1

n3=1,5

3. BeiBectu Qopmyny s ompeneneHus paauyca cBeTIbIX Kojelw HelooToHa B
OTpaKeHHOM cBeTe. ClienaTh pUCYHOK X0/ JIydei.

4. OmnpenenuTh CKOPOCTh PpAacIpOCTPAaHEHHsT CBETa B HEKOTOPOM BEILIECTBE, €CIIU
U3BECTHO, YTO IMPEAEIbHBIA YroJl MOJIHOIO BHYTPEHHEr0 OTPAKEHUS paBEH YIJIy IOJHOU
HOJISIPU3ALMY TIPU OTPAKEHUH CBETA OT 3TOIO BEIECTBA.

7.4. CooTBeTCTBHE LIKAJbI OLIEHOK U YPOBHEi c)oOpMHUPOBAHHBIX KOMIIETEHIHIi

YpoBeHs chopmu-
POBaHHBIX KOMIIE- Ouenka Iloscuenus
TEHIINI

Teopernueckoe colep:kaHue Kypca OCBOEHO IOJI-
HOCTbHIO, BCE NPEAYCMOTPEHHBIE MPOrpaMMoOil 00yUYeHUs
yueOHbI€ 3a/JaHHsI BBITIOJTHEHBI.

OOyyaromuiicss AEMOHCTPUPYET OTJIMYHBIE TeOpe-
S» TUYECKHE U MPAKTUYECKUE 3HAHUS 3aKOHOB (PM3HKH, CIIO-
Bricokwnii (oTimuHO) COOEH CaMOCTOSITETLHO BHIOMPATh (PU3MUECKUE MOJIEIIH,

(bopMyIbl, aNTOPUTM U T.II. JJIsl PEIIEHUs TOCTAaBIEHHbIX
3aJ1a4; crocoOeH CaMOCTOSTENbHO PelllaTh OCTaBIEHHBIE
3aJjau, B TOM 4Hcie MpodeccuOHalbHbIE, C yU4eTOM (H-
3UYECKONl M MaTeMaTH4ecKOM OLIEHKH 3((PEeKTUBHOCTU
IPUHUMAEMBbIX pelIeHUH

Teopernueckoe cojiep:kaHue Kypca OCBOEHO MOJI-
HOCTBIO, BCE IMPETyCMOTPEHHbIE MPOrpaMMOi OO0y4YeHHUs
yueOHbIE 3a/laHus BBIMIOJHEHBl C HE3HAUUTEIbHBIMU 3a-
MEYaHUSAMH.

i OO0yuaromuiicss 1eMOHCTPUPYET 0a30BBIE TEOPETH-
bazosbIit (xoporo) YeCKHE U MPAKTUUYECKHE 3HAHUS 3aKOHOB (DU3UKHU, CIIOCO-
OeH BbIOMpaTh (pr3HUECKHUEe MOJIETH, POPMYJIbI, aITOPUTM
U T.II. JUIA PEUIeHUs NOCTaBJIEHHBIX 3aJ]jay; CIOCOOEH pe-
1iaTh MOCTaBJIEHHBbIE 3a/ladM, B TOM 4ucie Ipodeccuo-
HaJIbHBIE, C Y4eTOM (U3MYECKON M MaTeMaTHYecKou
OIICHKH 3(PPEKTUBHOCTH MPUHUMAEMBIX PEIICHUN

TeopeTrnueckoe coaep)aHUE Kypca OCBOCHO 4a-
CTUYHO, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOTPaMMOI
0o0ydeHus yaeOHBIX 3aJJaHUI BBIIOJHEHO, B HUX UMEIOTCS
OIIINOKH.

«3»
IToporosslii (ymoBneTrBopu-
TEJHHO)
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VYposeHns chopmu-
POBaHHBIX KOMITE- OneHka INosicHeHus
TEHIUH

OOyuaronuiicss 1€MOHCTPUPYET MOPOrOBBIE TEOPE-
THYECKHE U MPAKTHYECKUE 3HAHHS 3aKOHOB (DPM3HMKH, CIIO-
coOCH T0J] PYKOBOJCTBOM BHIOMpATh (PU3HUECKUE MOJIe-
74, HOPMYIIBI, AITOPUTM U T.II. JUIS PEIICHUS TOCTABIICH-
HBIX 3371a4; CHOCOOEH IOJ PYKOBOJACTBOM peIaTh MO-
CTaBJICHHBIC 33/1a4M, B TOM YHCIIE MPO(ECCHOHATIBHEIE, C
y4eToM (PU3NYECKON M MaTeMaTU4ecKOi OLEHKH 3 ek-
THUBHOCTHU NIPHHUMAEMBIX PELICHUH

TeopeTnueckoe coaep)KaHUE Kypca HE OCBOEHO,
OOJIBLIIMHCTBO MPEyCMOTPEHHBIX IPOrpaMMOil 00ydeHus
y4eOHBIX 33aJaHui MO0 HE BBINIOJIHEHBI, JTHOO0 ColepKaT
rpyObie OIIMOKH; AONOJHUTENbHAS CAMOCTOSITEIbHAs pa-
00Ta HajJ MaTepuajoM He IpHUBeia K KaKoMy-JIMOO 3Ha-
YUTEIbHOMY MOBBIIIEHUIO KayecTBa BBINOJIHEHUS yuyel-
HBIX 3aJIaHH.

OOyuarouuiics He IEMOHCTPUPYET TEOPETUUYECKUX
U TIPAKTUYECKUX 3HAHUH 3aKOHOB (PM3HMKH, HE CIIOCOOCH
BbIOMpATh (U3NYECKUE MOJENH, (POPMYIIbl, aIrOPUTM U
T.I. IS PELICHUs] TOCTaBJIEHHBIX 3a/ay; HE CIOCOOEH
pelaTh [OCTaBJICHHbIE 3a/a4M, B TOM uucie npodeccu-
OHAJIbHBbIE, C Y4YeTOM (PU3MUECKON M MaTeMaTH4eCKOH
OLIEHKU 3P PEeKTUBHOCTH NPUHUMAEMBIX PELICHUI

«@»
Husknii (Hey1oBIETBO-
PHUTEIIBHO)

8. MeToauyeckune yKazaHus 1Jisl CAMOCTOATEIbHOM padoThl 00y4aroLuXCst

CamocrodrenbHas paboTa CrOCOOCTBYET 3aKpEIIEHUIO HAaBBIKOB pabOThl ¢ y4eOHOW U
HAYYHOH JIMTepaTypoil, OCMBICIIEHUIO U 3aKPEIICHUIO TEOPETHYECKOT0 MaTepHala 1Mo yMEHUIO
apryMeHTHPOBAHO IpeJyIaraTh (Pu3nyecKre MoJIeNIN IPOLeCcCOB, BKII0Yass 000CHOBAaHHbIN BHIOOD
METO/Ia M ammaparypHoro o(opMIIEHHsS TEXHOJIOTHYECKOTO IPOIEcca, MO3BOJISIONINE MaKCH-
MaJIbHO OBICTPO U AP PEKTUBHO PEIIUTh MOCTABICHHYIO HHKEHEPHYIO 3aj1auy.

CamocrosiTenpHas paboTa BBITIOJIHSIETCS BO BHEAYIUTOPHOE (ayAUTOPHOE) BpeMs 1O 3a-
JAHUIO M TPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelsi, HO 0e3 ero HernocpeacTBEHHOIo
ydacTus (MIpH YaCTHYHOM HEMOCPEICTBEHHOM YYacTHH TPENoJaBaTels, OCTABIIIONIEM BEIYy-
IIyI0 pOJIb B KOHTPOJIE 3a pabOTON CTY/IEHTOB).

B mponecce m3yuenust mucnmmiuHbl «Pusuka» OakamaBpamu Hanpasienus 18.03.01
«XUMHUYECKasi TEXHOJOTHSY  OCHOBHbIMU BUOAMU CAMOCMOAMENbHOU PAbombyl SBISIOTCS:

[l OATOTOBKA K ayJUTOPHBIM 3aHATHSAM (JICKIIHSM, JTa0OPATOPHBIM H MPAKTHIECKUM 3a-
HSTHSIM) ¥ BBITIOJHEHUE COOTBETCTBYIOIINX 3a/1aHHIH;

1 camocTtosiTenpHas paboTa Ha/l OTAEIFHBIMU TeMaMHU Y9€OHON JIUCITUTUTUHBI B COOTBET-
CTBHH C Y4€OHO-TEMATUUECKUM TJIAHOM;

[ BBIMOJIHEHNE TECTOBBIX 3aJIaHHIA,

[l mOAroTOBKA K 3a4€Ty, SK3aMEHY.

Ha sanamusx nexyuonnozo muna TmpenojiaBaTelb H3JIaraeT U pa3bsCHSAET OCHOBHBIE,
HaunOoJiee CI0XKHbBIE MMOHATHS TEMBI, @ TAKXKe CBA3aHHbIE C HUIMH TEOPETUYECKHE U MPAKTUUECKUe
poOJIeMBI, TaeT PEKOMEH/IAIIUH Ha BBIITOJHEHUE CAMOCTOSTETLHON PaOOTHI.

B xone nekmuii 00y4aromumMces peKOMEHTyeTCs:

— BECTH KOHCIIEKTUPOBaHHE yueOHOT0 MaTepHarna;

— o0parate BHUMaHHUE Ha OINpeesieHUs MOHATHH, (JOPMYIHMPOBKH 3aKOHOB U UX MaTe-
MaTHYECKOE BBIPAKEHUE, MOJIOKEHHUS, PACKPHIBAIOIINE COEPKaHNUE TE€X WM UHBIX SBICHUN U

mponecCcoB, HAYYHBIC BBIBOABI U MTPAKTUYCCKUC PCKOMCHAAIIUU 110 UX IIPUMCHCHHUIO,
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— 3aJ]aBaTh MPENOAABATENI0 YTOYHSIOMINE BOMPOCHI C IIENbI0 YSICHEHUS! TEOPETUYECKUX
HIOJIOKEHUH, pa3pelieHHs CIIOPHBIX CUTYaLUH.

B pabounx KOHCHEKTaX >KEIaTeJbHO OCTABJIATH MOJS, HA KOTOPBIX BO BHEAYIUTOPHOE
BpEMs MOKHO CZEJIaTh IOMETKH U3 yueOHO-METOIMYECKOT0 00eceueHus sl CaMOCTOSTEIbHON
paboThl 00yJaromuUXcs, JOMOMHSIOMIET0 MaTeprall MPOCIYIIAHHON JICKIMH, a TaKXKe TOMETKH,
HOJ4YEPKUBAIOIINE 0COOYIO BaXKHOCTh TE€X MJIM UHBIX TEOPETUUYECKUX MOJI0KEHUH.

Jlist yCHenmHoro oOBIaIeHusl KypcoM HEOOXOIUMO MOCEIaTh BCe JIEKINWHU, TaK Kak TeMa-
TUYECKUH MaTepual B3aUMOCBs3aH MEXIy co0oi. B ciyuasx mpomycka 3aHATUS CTYIEHTY
HEOO0X0/IMMO CaMOCTOSITETIbHO HM3YYUTh MaTepHall U OTBETUTh HAa KOHTPOJIBHBIE BOIPOCHI I10
IPOIMYIIEHHON TeME BO BpeMsI HHAMBHIyalbHBIX KOHCYJIbTAIMH.

BaxHOll YacTbi0O CaMOCTOATENBHOW paldOThl SABJIAETCS 4YTEHHE Y4eOHOH W HaydyHOM
auteparypbl. OCHOBHasi (YHKLUUS y4eOHUKOB — OPHUEHTHPOBATh CTY/IEHTAa B CHCTEME 3HAHHH,
YMEHHMH W HaBBIKOB, KOTOPHIE JOJDKHBI OBITH YCBOGHBI OyIYIIMMH CHEIUATHCTAMU IO JTAaHHON
JMCLIMILUIUHE.

Bremonnenue npaxkmuyeckux pabom SBISETCS YacThIO CaMOCTOATENBHON paboThl Oaka-
JaBpa U MpeaycMaTpUBaeT HHAMBUYaIbHYIO paboTy 0Oyyaromerocs ¢ yueOHOU, TEXHUUECKON U
CIIPaBOYHOM JIMTEPATYPOU IO COOTBETCTBYIOIMM TEMaM MPAKTUYECKUX 3aHATHU. Llenpro mpak-
THUYECKOM paboThl — 3aKpeIlIeHne U 0TPabOTKA MIPAKTUYECKUX HaBBIKOB, MOJIYUYEHHBIX HA JIEKIU-
OHHBIX 3aHATHAX. OOyUaromuiics BRIOJHSET 3a1aHue 1Mo BapuaHTy. Homep BapuaHTa cOOTBET-
CTBYET MOPSAJKOBOMY HOMEPY CTY/AEHTA B CHUCKE IPYIIIIbI.

PykoBonuTens u3 uncia npenojaBateneil kKageapbl OCYIIECTBISET TEKYIEE PYKOBOACTBO,
KOTOpO€ BKJIOYAET: CUCTEMATUYECKUE KOHCYJbTALUU C IEJIbI0 OKa3aHUs OpraHU3allMOHHON U
HAYYHO-METOIMYECKON MOMOIIM OakanaBpy; KOHTPOJb HAaJ BHIIIOJIHEHHEM pabOTHl B yCTAHOB-
JIEHHbIE CPOKU; IIPOBEPKY CoJIepKaHUsl U 0(hOpMIIEHHUS 3aBEPIICHHOI paboThI.

[TpakTdeckas paboTa BBITOIHAETCS O0YYAIOMMMCS CAMOCTOSTENIFHO U MPEICTABIIACTCS K
IpOBEpPKE MPEroIaBaTesto 10 Hayajla SK3aMEeHAI[MOHHON CeCCUu.

Pabota nomkHa ObITH akKKypaTHO O0(OpMIICHA B MIEYaTHOM HJIM TUCBMEHHOM BHJIE, YI00HA
JUIS IPOBEPKH U XpaHEeHHus. 3alura paboThl MOXKET HOCUTh KaK MHIUBUIYaJbHBIN, Tak U MyO-
JIUYHBIA XapaxkTep.

Onpoc no meme nabopamopnoti pabomel NPEACTABISAET COOON OTBETHI HA MOCTABJICHHbIE
BOIIPOCHI Tepe] JabopaTopHOM paboToi u mociie €€ BbImoJHeHus. M3mokeHne B MIChbMEHHOM
BUJIC PE3YNbTATOB HKCIEPUMEHTA U TEOPETUUYECKOr0 aHAJIM3a WM pellIeHHe 3a7jaudl 1o onpejie-
neHHoi Teme. CozepxaHue WHIUBUIYAIbHBIX BOIIPOCOB 110 TeéMaM J1a00paTOpHbIX padoT opu-
E€HTHPOBAHO Ha MOATOTOBKY 0aKaJaBpOB IO OCHOBHBIM BOIIPOCaM Kypca. YPOBEHb BBIIIOJIHEHUS
MO3BOJISIET MPEINOAABATENSAM CYAUTh O XOJI€ CAaMOCTOSATENbHON pabOThl OaKaIaBPOB B MEKCECCH-
OHHBIH IEPUOJT ¥ O CTETIEHHU UX MOJTOTOBKH K 3a4eTy U 3K3aMEHY.

CamOCTOSITEIbHOE BBITIONIHEHUE MeCmOosblX 3a0anull TI0 BCEM paszjeiaM JUCHUILTHHBI
copmupoBansl B ponze oreHouHbIX cpeacts (POC)

JlaHHBIE TECTHI MOTYT HCIIOJIB30BATHCSL:

— OakanaBpaMM IIpU MOJATOTOBKE K 3a4eTy U HK3aMeHY B (JOpMe CaMOIIPOBEPKH 3HAHUM;

— TIpenoJaBaTesIMKA ISl TIPOBEPKH 3HAHWK B KadecTBE (OPMBI MPOMEKYTOYHOTO KOH-
TPOJIA Ha TAOOPATOPHBIX U JIEKLIMOHHBIX 3aHATHSAX;

— JUTSI IPOBEPKH OCTaTOYHBIX 3HAHWH 0aKaaaBpOB, U3YUMBIINX JTAHHBIN KypC.

TecroBble 3amaHust pacCUMTaHbl HAa CaMOCTOSITENBHYIO pPaboTy 0€3 HCIOIb30BaHUS
BCIIOMOTATEIIbHBIX MaTepHaioB. To eCcTh MpH MX BBHIIOJIHEHUH HE CIIEAYET MOJIB30BaThCsl yICOHOU 1
JIPYTMMH BUJIaMU JIUTEPATyphI.

JInst BBITIOTHEHUSI TECTOBOTO 3aIaHUs, MPEXKIE BCEro, CIeAyeT BHHUMATEIBHO INPOYUTATH
MIOCTaBJIEHHBIN Borpoc. [locie 03HAKOMIIEHUsI C BOIPOCOM CJEAYeT MPUCTYNaTh K MPOYTECHHIO
npe/ularaéMbIX BapuaHToB oTBeTa. HeoOXonumo mpouuTaTh BCe BapUAHTHI U B KayeCTBE OTBETa
ClleyeT BeIOpaTh HHICKC (I(poBOe 0003HAUCHHE), COOTBETCTBYIOIIHI MPABIIILHOMY OTBETY.
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Ha BeimonHenue tecra OTBOAMUTCS OrpaHUYeHHOE BpeMs. OHO MOXKET BapbUpPOBATHCS B
3aBUCUMOCTH OT YPOBHS TECTUPYEMBIX, CJIOKHOCTH MU oObeMa Tecta. Kak mpaBuio, Bpems
BBITOJIHEHUS TECTOBOTO 3a/IaHus onpeensiercs u3 pacuera 60 ceKyH 1 Ha OJIMH BOIPOC.

ConeprxkaHue TECTOB MO JUCIMIUIMHE OPUEHTUPOBAHO HA TOJTOTOBKY OaKajaaBpoOB IO OC-
HOBHBIM BOIIPOCaM Kypca. YPOBEHb BBIIIOJIHEHHUS TECTA MO3BOJISIET MPENOIABATENSAM CYAUThH O
X0JI€ CaMOCTOSTEILHOM paboThl OaKaIaBPOB B MEKCECCHOHHBINA MEPUOJ] U O CTEIICHH MX IMOATO-
TOBKH K 3a4€Ty U K3aMEHY.

Buvinonnenue konmponvuvix pabom o00yUaOWUMUCS 3A0YHOU GOopMblL SIBISETCS YaCThIO
CaMOCTOSITEIILHON pabOThl U MpeyCMaTPUBACT MHAUBHIYAIBHYIO PabOTy CTYJCHTOB ¢ Y4eOHOU
JUTEPATYPOH M MEPBOMCTOYHMKAMHU IO COOTBETCTBYIOIIMM TeMaM Kypca. OOydaromuiicst BbI-
MOJTHSIET KOHTPOJIbHYIO paboTy mo BapuaHty. st 3a0uHOi hopmbl 00yueHUss HOMEp BapuaHTa
KOHTPOJILHOH PabOThI ONIpeeIIsAeTCs 10 ABYM MOCIEIHUM ITudpaM HOMEPa 3a4STHOM KHUKKH.

PykoBomuTenpy u3 ymcna mpernogaBarencii kKadeapbl OCYIIECTBISET TEKYIIee PYKOBOJ-
CTBO, KOTOPOE€ BKJIIOYAET: KOHCYJbTALMM C LEJIbI0 OKa3aHWs OPraHu3allMOHHOM U Hay4yHO-
METOMYECKON MOMOIIM CTYACHTY; KOHTPOJIb HaJ BHIMOJHEHHUEM Pa0OTHl B YCTAHOBJIEHHBIE CPO-
KH; IPOBEPKY COepKaHUs U 0(hOpMIICHUS 3aBEPIICHHOI pabOTHI.

KonTponpHast paboTa BBITOJHAETCS OOYYAIOMUMCS CAMOCTOSITEILHO W JOJDKHA OBITh
MpeJICTaB/IeHa K MIPOBEPKE MPENoIaBaTeNto J0 Havyalla SK3aMEHAIlMOHHOW ceccuu. BrimonHeHnue
KOHTPOJIBHBIX PabOT SIBJIIETCS 00sA3aTeIbHBIM yYCIOBUEM JUIS IOTTYCKA CTYJEHTA K 3a4eTy M JK-
3aMeHy 1o aucuuminHe. CTyIeHThI, He BHIIOJHUBIINE KOHTPOJIBbHYIO paboTy, K clladye 3auera u
9K3aMEHa He JomyckaroTcs. Pabora momkHa OBITH akKKypaTHO OQOpPMIICHA B TICYaTHOM HITU
MUCbMEHHOM BHJIE, YA00HA JIJIsl IPOBEPKH U XPaHEHUSI.

[ToaroroBka K 3a4eTy M 3K3aMEHY MPEANOJIAracT:

— U3y4€HUE OCHOBHOM U JOMOJIHUTEIBHOU JIUTEPATYPHI;

— M3yYEHHUE KOHCIEKTOB JIEKIU;

— y4acTue B MPOBOJUMBIX KOHTPOJIBHBIX OIIPOCAX;

— BBITIOJIHEHHE U 3aIIUTHI OTYETHBIX MAaTEPUAJIOB 10 TeMaM JabOpPaTOPHBIX U MPAKTHYE-
CKHUX paboT;

— BBITIOJIHEHUE KOHTPOJIBHBIX pa0OT JJ1sl 3a04HOM (POpMBI OOyUEHHS.

9. Hepeqeﬂb l/lH(l)OpMaIII/IOHHl)IX TeXHOHOFHﬁ, HCI0JIb3YEMBIX
NMpH OCYHICCTBJICHUH 06p330BaTeJIbHOFO nmponecca mo TMCumMIJInHe

[MpumeHeHre UUGPOBBIX TEXHOJIOTHI B paMKax MPENoJaBaHUsl JUCIMIUIAHBI MPEIO0-
CTaBJISIET pacUIMPEHHBIE BO3MOXXHOCTH 10 OpraHM3alWy Y4eOHBIX 3aHATHH B YCIOBHUSX IH(pPO-
BU3allMM 00pa30BaHUs U TO3BOJISIET C(HOPMUPOBATh Yy 00YUAIOIIMXCS HaBBIKU MPUMEHEHUS 1U (-
POBBIX CEPBHCOB U WHCTPYMEHTOB B MOBCEIHEBHOH XKM3HU U MPOPECCUOHATBHON AEATENbHO-
CTH,.

JIns peanmu3anyy 3TOH 1ENH B paMKax M3y4eHUs AUCIMIUIMHBI MOTYT IPUMEHSTHCS Clie-
JYIOIIUe NU(PPOBBIC HHCTPYMEHTBI H CEPBHCHI:

- IS KOMMYHHKAalMd  C  OOYYalOIIMMUCS: VK  Meccenmxkep
(https://vk.me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHmxep, pacipo-
cTpansieTcs 1o nuien3uu FreeWare;

- IS TUIAHUPOBaHHsI  AyJAWTOPHBIX M  BHEAYAWTOPHBIX  MeponpusTuii:  SH-
nexc.Kanennape (https://calendar.yandex.ru/) — onnaiftH kaneHIapb-IjIaHep, PacpOCTPaHSIETCs
o nuuensuu ShareWare

- JUIi COBMECTHOTO HCIOJIb30BaHusl (aiiinoB: SHnmekc./uck — cepBUC IUIs XpaHEHHs U
COBMECTHOTO HCIIOJIb30BaHUSI JOKYMEHTOB, PACIPOCTPAHSETCS [0 JHMIeH3uU trialware wu
@O6naxo (https://cloud.mail.ru/) — cepBuc ans co3ganus, XpaHEHUs] U COBMECTHOT'O UCIOIb30-
BaHMs (paiiiIoB, pacIpoCTpaHseTCs 10 JIMICH3UH trialware;

- ISl OpraHu3aIlMK YIaJCHHOM CBsi3u U BujcokoHdepeniuii: Mirapolis — cucrema amns
OpraHu3aIi KOJUICKTUBHON PaOOTHI W OHJIAMH-BCTPEY, PACIpOCTPAHAETCS MO MPOMPUETAPHON
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munen3un u SAgunexc. Tenemoct (https://telemost.yandex.ru/ ) — cepBUC s BUACO3BOHKOB, pac-
npocTpansieTcs 1o guieHsuu ShareWare.

JlJis yCcTIenHoro OBJaICHUS JUCIHMILTMHOW MCIONB3YIOTCS ClIeAyIoIue WHPOpMaIMoH-
HBIE TEXHOJOTHH O0YUYCHHUS:

e [lpu mpoBeneHWH JEKIHMI HCIONB3YIOTCS MPE3CHTAIMU MaTepuajia B IMPOrpaMMe
Microsoft Office (PowerPoint).

¢ [IpakTudeckue 3aHATHE MO TUCIUILUIMHE TPOBOAATCS C MPUMEHEHUEM HEOOXOIUMOTO
METOJIMYECKOro MaTepuaa (MeToAUYECKue yKa3aHusl, CIPAaBOYHUKHI, HOPMATUBBI U T.I1.)

e JlaGoparopHble 3aHATUS MO JUCHUIUIMHE TPOBOJSATCS B CIEIHATH3UPOBAHHBIX
naboparopusix: «Ontuka U aromHas Qusuka», «MexaHuka u MOJIEKyJsipHas (U3UKay,
«DNEKTPUIECTBO U MAaTHETU3M.

JUis TUCTaHIIMOHHOW MOAJIEPKKH TUCUUIUIMHBI HCIIONb3YETCs CUCTEMA YIpaBJIeHUs 00-
pa3oBaTelbHBIM KOHTEeHTOM Moodle. [jis paboThl B JAHHOH cUCTeMe Bce oOydaromuecs Ha mep-
BOM Kypce TMOJy4yaloT WHIUBUIYyalIbHbIC JJOTHH U Mapojb IJ1 BXOAA B CUCTEMY, B KOTOPOH pas3-
MEMIAIOTCS : MporpamMMa JUCIUTIINHBI, MaTepUabl I JCKIUOHHBIX ¥ MHBIX BHUJIOB 3aHATHH ,
3aJlaHusl, KOHTPOJIbHBIE BOIPOCHI.

Ha mpakTuueckux 3aHATHSIX CTYACHTHI OTPa0aThIBAI0 HABBIKH PEIICHUS (DU3HUSCKUX 3a-
Ja4 ¢ 000CHOBaHKMEM BbIOOpa (GHU3UIECKON MOJICIIH.

JlaboparopHble 3aHATHS 1O JUCIHUILTAHE MPOBOMATCS C MCIOIB30BAaHNUE PA3IMYHOTO Jia-
OopaTopHOro 060pyI0BaHMsI, a TAK)KE Ha JTA0OPAaTOPHBIX CTEHAAX-ycTaHOBKax. Ha 3ansTuu o0y-
YAIOIIMIACS 3HAKOMUTCS ¢ PU3NYSCKUMHU METOJIaMHU aHaJIn3a, paboTOW W yCTPOMCTBOM Jlabopa-
TOPHOTO O00OpYIOBaHUS, UCIOIB3YEMOr0 MPH pelIeHUH (PU3HMUECKUX 3ajad, YUUTCS IPOBOAUTH
IKCIIEPUMEHTHI, CTPOUTH (PU3UUCCKUE MOJICIIH, TPOBOJAUTH PACUYETHl M JIeJaTh OLCHKY MOTPEII-
HOCTEH.

B niporiecce n3ydeHus AUCIUATIINHBI YICOHBIME TIEISIME SIBIISTFOTCS BOCIIPUSTUE YISOHOU
uHpopMalui O (PU3NYECKUX OCHOBAaX W MPUHIUINAX JIA0OpATOPHOW pabOTHI, €€ YCBOCHHE,
3aIIOMUHAHUE, a TAK)KE CTPYKTYPUPOBAHUE TIOTYYSHHBIX 3HAHUHN M PA3BUTHE HHTEIUICKTYaTbHBIX
YMEHHH, OpPUEHTUPOBAHHBIX Ha CIOCOOBI JEATENILHOCTH PENpPOAYKTUBHOTO XapakTepa.
[TocpeacTBOM HCITOJIB30BAHMS ITHX WHTEIDICKTYaTbHBIX YMEHHIA JIOCTUTAIOTCS Y3HABAHUE paHEe
YCBOGHHOTO MaTepHalia B HOBBIX CUTYaIUsX, IPUMEHEHHE a0CTPaKTHOTO 3HAHHS B KOHKPETHBIX
CUTYaIUsX.

Jl5is JOCTHKEHHsI STUX 1eJIeld UCTIONB3YIOTCS B OCHOBHOM TPaIUIIMOHHBIE HH(OpPMATHUB-
HO-Pa3BHUBAIOIINAE TEXHOJIOTHH OOYYCHHS C YYETOM PA3IUMYHOTO COUYETAHWS TMACCUBHBIX (POopM
(;exuus, 1a00paToOpHOE M MPAKTHUECKOE 3aHATHE, KOHCYNbTAIUS, CAMOCTOSTENbHAS paboTa) U
PEIPOYKTUBHBIX METOJ0B OOy4eHHs (ITOBECTBOBATEIBLHOE M3JIOKEHUE YUeOHON MH(pOpMAIINH,
O0OBSICHUTEIIBHO-UJUTFOCTPATUBHOE U3JIOKEHHUE) U JTA0OPATOPHO-TIPAKTUUECKUX METOJIOB O0yue-
HUSL.

YHupepcurer obecrieueH HEOOXOAUMBIM KOMIUIEKTOM JHIIEH3MOHHOTO MPOTrPaMMHOTO
o0ecreyeHus:

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

- onepaunoHHas cucreMa Astra Linux Special Edition;

— naket npukiagabix nporpamm Office Professional Plus 2010, License 49013351 VIJI-
TV Russia 2011-09-06, OPEN 68975925ZZE1309;

— MakeT npukiIagHex nporpamm P7-Oduc.Ilpodeccrnonanbublit;

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

— omnepanuonHas cuctema Windows Server. KoHTpakT Ha yCayr MO MPeIOCTABICHUIO
JUICH3UH Ha MPaBO UCIIOJIb30BaTh KoMIbloTepHOe obecnieuenne Ne 067/9A ot 07.12.2020 rona;

— cuctema BugeokoHpepentcsssu Mirapolis;

— cuctema BuaeokoHpepenucssasu [pybdmu;
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— cucrema ympasienus: ooydennem LMS Moodle — nporpammHoe obecrieueHue ¢ OTKpbI-
TBIM KOJIOM, pactipoctpansiercs mo jmuenzud GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — nporpamMuoe obGecriedcHue
pacIpocTpaHsIeTcs O MPOCTOH (HEMCKITFOUUTEIHHOMN ) JIUIICH3UH.

10. Onucanue MaTepuAJIbHO-TEXHUYECKOM 0a3bl, HE00OXO0AMMO 1)1 OCYLIECTBJICHUSA
00pa3oBaTeILHOIO NMpoIecca mo JTUCIHHIINHE

Peanu3anust yaeOHOTO mporiecca OCyIECTBISIETCS B CIICIUANBHBIX YUECOHBIX ayTUTOPHUIX
YHHUBEpPCUTETA I MPOBEACHUS 3aHATUN JIEKIIMOHHOTO THUIA, MPAaKTHUYECKUX 3aHITHUM, Jabopa-
TOPHBIX PaboT, TPYNIOBBIX U WHAUBHIYAIBHBIX KOHCYJIbTAIMH, TEKYIIETO KOHTPOJISA U MPOMe-
JKYTOUHOHN arTecTanuu. Bce ayauTopuu yKOMIUIEKTOBAaHbBI CIIEHUAIN3UPOBAHHON MeEOenbio U
TEXHUYECKUMHU CPEACTBAMH OOYUCHUs, CIYKAIIMMHU JJIs TIPEACTaBICHUs YieOHOH nHpopManun
Oonpiioi ayautopun. [Ipu HeoOXoauMOCTH 00yYarOIMMCs MTpeaIaraloTcss Habopsl IeMOHCTpa-
[IMOHHOTO 00OPYIOBaHUS U y4eOHO-HATIISIHBIX MOCOOUH, 00ECIIeYNBAIOIIIEC TEMATHICCKUE UJI-
JIOCTPALIUU.

CamocrosiTenbHas paboTta 00y4aroIIMXCsl BBIOIHACTCS B CIICHUATIM3UPOBAHHOM ayIUTO-
puH, KoTopas 00opyaoBaHa y4eOHOIl MeOenbl0, KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTHIO
MOJKIIIOUeHUS K ceTn «VHTepHEeT» U 00ecIedeHHEeM JI0CTyIa B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-
oOpa3zoBatenbhyto cpeny YIJITY.

EcTth momemenue i XpaHEeHUs W MPOQPIIIAKTHYECKOTO 00CTy)KUBaHUS y4eOHOTO 000-
PYJIOBaHHS.

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

OCHaIIEHHOCTh CIICIMUAIBbHBIX IIOMECIICHUI
n HOMeH.[CHI/Iﬁ JUIA CaMOCTOSTEIIbHOM pa6OTBI

paboThI
[Tomernienue yist JTIEKIMOHHBIX U Tipak- | CTOJIbI, ayIMTOPHBIE CKAaMbH, MeJIOoBast jocka. [le-
THYECKMX 3aHATHH, IPYIIIOBBIX U HH- | PEHOCHOE MYJIbTHMEIUIHOE 000py10BaHKe (HOYT-
JMBHyaJbHBIX KOHCYJIbTALMM, TEKY- | OYK, 9KpaH, POEKTOP).

EH U MPOMEKYTOUHOU aTTECTAIUH.
IMomemenue uist 1abopaTopHeIX padbot | JlaGoparopusi «OnTHka W aToMHAasi (U3MKa»
OCHAIIleHa J1a00OpaTOPHBIMU CTOJIAMHU U CTYJbSMH,
CIEYIOIIUM 000pyIOBaHHEM: CHEKTPO(POTOMET,
MHKPOCKOII CTEPEOCKONNYECKUH, MUKPOCKOI OHO-
JOTHYeCKHui, roHuomeTp, KommbioTep Celeron
633A, 1udpoBOi BOIBTMETP, OUPPAKIHMOHHAS
pemeTka, miaargopmMa C  J1a3epoM, TaHIEHC-
rajJbBaHOMETP, HUCTOYHUK IIOCTOSSHHOTO TOKa,
MYJIbTUMETP, NIPOBOJHUKH, KATyIIKU, OJOK WUHIU-
KaluK UU(pOBOM, BOJIBTMETP, aMIEPMETP, MUJUIU-
amrepMmeTp (IOCTOSIHHOTO M IEPEMEHHOI0 TOKa),
MWUTMBOJIBTMETP (IIOCTOSHHOTO M TEPEMEHHOTO
TOKa), (YHKIMOHAIBHBIA TEHEPaTop, OCIUIIIO-
rpad, JaTIuK JaBICHUS

JlabopaTopusi «MexaHuka W MOJICKYJIsIpHasi
(pu3uka», ocHalleHHass Ja0OPATOPHBIMU CTOJIAMH
U CTYJIbSMH, CIEAYIOIIUM OOOpYIOBAaHUEM: Je-
MOHCTPALOHHBII CTOJI CO IIKAJI0M TPaHCIIOPTHUPA,
1a0opaToOpHbIE YCTAHOBKHU, KOJEOMIoLuiics MasT-
HUK C MH(QPAKpacHON paMKOW, MasTHUK (u3nde-
CKHUH, CIIyCKOBOM MEXaHM3M C LU(POBBIM CUETUU-
KOM, MamnHa ATByJa, MasTHUK Makcseiia, Ma-
atHuk O0epOeka, CTeH] TabopaTopHbIi
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JlaGopaTopusi «JIEKTPUYECTBO M MarHeTU3IM»
(KOMIIBIOTEPHBIN KJIACC) OCHAILIEH CTOJaMu H
CTYJIbsIMHU, pa60qI/IMI/I MECTaMH, OCHAIICHHBIMHU
KOMIIBIOTEpaMHu C BBIXOAOM B CCTb I/IHTCpHCT n
AJICKTPOHHYIO HH(DOPMAIMOHHYIO 00pa3oBaTeib-
HYIO cpelly ¥ 000pyZOBaHHEM: OBEPXEI-TIPOEKTOP,
1a00paTOPHBIN MPAKTUKYM (BUPTYIbHBIN), KOM-
nptorep (13 mr.)

IloMemenus g1t caMOCTOSITEIILHON
paboThI

Crouibl, CTYJIbs, DKpaH, MpoekTop. Paboune mecra
CTYACHTOB, OCHAIICHBI KOMIIBIOTECpaMU C BBIXOAOM
B ceTb VIHTEepHET U 3JEeKTPOHHYIO MH(POPMAIOH-
HYI0 00pa30BaTeNbHYIO CPEay.

[Tomemenue 115t XpaHeHus: ¥ MpoQu-
JAKTHYECKOTO 00CTYKHBaHUS y4eOHO-
ro 000pPYAOBaHUS

Pacxonnble Marepuaibl A1 pEMOHTa U OOCITYXHU-
BaHUs TEXHUKU. MecTa Ui XpaHeHHs 000pyaoBa-
HUS
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