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1. O01mue moj10KeHu s

Jucuuniauna «@U3NKa» OTHOCUTCA K 00s3aTesibHOM yacTu O1o0ka 1 yueOHOTo 1uiaHa,
BXOJISIIIIETO B COCTaB 00pa30BaTeIbHOM MporpaMmMbl Beiciiero oopazoanus 18.03.02 — Duepro-
U pecypcocOeperaromnie mpouecchl B XMMHUYECKOM TEXHOJIOTUH, HEPTEXUMHUU U OMOTEXHOJIOTUI
(mpodmiip — OXpaHa OKpyXKarolell cpeibl U PallMOHAIBHOE UCIIOJIb30BAHKE MPUPOIHBIX pecyp-
COB).

HopmatuBHO-MeTOmMueckon 6a30i 11 pa3paboTku paboyeit mporpaMMbl y4eOHOM JrC-
UUTTUHBL «DUBUKI SIBISIOTCS:

o ®denepanbubiii 3aKk0H «O0 o6pazoBanuu B Poccuiickoit denepaiiuny, yTBEpKIACHHBIMA
npuka3zoM MunoOpuaayku P® Ne 273-03 ot 29.12.2012;

o Ilopsanox opraHu3zanii ¥ OCYILECTBICHHS 00pa30BaTENbHON NEATEILHOCTH MO 00pa-
30BaTeNbHBIM MIPOTPaMMaM BBICIIET0 0O0pa3oBaHMA - IpOrpaMMaM OakallaBpuata, Mporpammam
cHeruaiuTeTa, IporpaMmMaM MarucTparypbl, YTBepKASHHbIN mpukazoM MunoOpHayku Poccuun
o1 06.04.2021 r. Ne245.

o [IIpukaz Munobpuayku Poccum ot 19.07.2022 1. Ne662 «O BHECEHWH M3MCHECHHH B
denepanbHbIE TOCYIAPCTBEHHBIC 00pa30BaTEIbHBIC CTAHIAPTHI BBICIIIETO 00OPAa30BAHUS.

o Konnenmus npenogaBanus uctopuu Poccun a1 HEUCTOPUUECKHUX CIIEIUATBHOCTEN U
HaIpaBJIEHUHN MOJrOTOBKH, peajiu3yeMbIX B 00pa30BaTeIbHbIX OPraHMU3alMAX BBICLIETO 00pa3o-
BaHUs, YTBEP)KICHHAs MPOTOKOJIOM DKCIEPTHOTO COBETA MO Pa3BUTHIO UCTOPHUYECKOTO 00pa3o-
BaHus ot 15.02.2023 Ne Bd/15-mp.

e Ilpuka3 MunucrepcTBa Tpyna M couuaibHOi 3amuThl Poccuiickoit @enepaunn ot
17.11.2020 1. Ne 806H «O0 yrBepx)acHuH MpodeccnoHabHOTO cTaHmapra - Crenuaiuct Imo
AKCILTyaTallui OYUCTHBIX COOPYKEHUI BOJIOOTBEICHUS .

o [Ilpukaz MunucrepcrBa Tpyzna ¥ couuanbHOM 3amuTel Poccniickoit Penepannuu ot
07.09.2020 1. Ne 5691 «O06 yTBepkaeHHH MPOPECCHOHANBHOrO cTaHaapTa - CHenuamucT Mo
HKOJIOTHYECKOM 0e30MacHOCTH (B MPOMBIIIIICHHOCTH ).

o @enepanbHBIN FOCYAapCTBEHHBIN 00pa30BaTeNbHBIA CTAHAPT BHICIIETO 00pa30BaHUs
(®T'OC BO) no nampasnenuto noarotoBku 18.03.02 «Ouepro- u pecypcocdbeperaromue mpo-
[[ECChl B XMMHUYECKON TEXHOIOTHUH, HEPTEXUMUU U OMOTEXHOJOTHUH» (YpOBEHbL OakalaBpuar),
YTBEpKACHHBIN NprkazoM MuHucrepctsa o0pazoBanus U Hayku PO Ne 923 ot 07.08.2020;

e VYuyebnnie mmanel OIIOII  BO  18.03.02 — «3QHepro- u pecypcocbeperaromime
MPOIIECCHl B XMMHUYECKON TEXHOJIOTHH, HEPTEXUMHUH U OMOTEXHOJIOTHU» (YpOBEHb OakaiaBpua-
Ta) MO OYHOW, OYHO-320YHOM W 3a04HON ¢opmam oOyueHusi. OOpa3oBaTelbHasl MporpamMma
yTBepkIeHa Ha 3aceqanun Yuénoro Cosera ®I'BOY BO VYpanbckuii rocy1apcTBEHHBIN JI€CO-
TexHHuueckui yHuBepcuteT (mpoTtokod Ne 3 ot 16.03.2023). C nomnonHeHUsIMHA 1 U3MEHEHUSIMU,
YTBEpKACHHBIMU Ha 3aceqaHun YuéHoro cosera ®I'bOY BO Vpanbckuii rocynapcTBEeHHBIN
necoTexHuueckuil yauBepcuter (mpotokoi oT 20.04.2023 Ne4), BBeIeHHBIMU B JAECHUCTBHUE MPU-
kazoM YIJITY ot 28.04.2023 Ne302-A.

OO6yuenue o obpazoBarensHoi 18.03.02 — DHepro- u pecypcocOeperaromnume npouecchl
B XMMHUYECKON TEXHOJIOTHH, HeTeXUMUU U OnoTexHosoruu (nmpodpuias — OXpaHa okpyxarouien
cpebl M palMOHAIBLHOE HMCIIOJIb30BAaHUE MPHUPOJHBIX PECYPCOB) OCYILECTBIISETCS Ha PYCCKOM
A3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00y4YeHHUsI O THCIHUIIJIMHE, COOTHECEHHBIX
¢ IVIAHUPYEMBbIMH pe3yJIbTATAMH O0CBOCHHS 00pa30BaTe/IbHOM MPOrpaMMbl

[TnanupyeMbIMH pe3ynbTaTaMu OOy4YeHHs MO JUCHUIUIUHE SBISIOTCS 3HAHMS, YMEHHS,
BJIQ/ICHUS U/UITU OTIBIT 1€ATEIbHOCTH, XapaKTEepU3YIOIUeE ITAlbl/ypoBHI (JOPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBaloIne JOCTHKEHNE TNIAHUPYEMBIX PEe3yJIbTaTOB OCBOECHUSI 00pa3oBaTesb-
HOM IIPOrpPaMMBI B LIEJIOM.



Lesab ocBoeHMST TUCHUILITUHBI — (DOPMUPOBAHUE TPAMOTHOTO U OOOCHOBAHHOTO MOJIXO0-
Ja K TpUMEHEHHIO (PU3MYeCKUX METOJOB Ul pEelIeHUs MPUKIAJAHBIX U CHCTEMHBIX 3ajad,
CBSI3aHHBIX C MPO(EeCCHOHATHHON NEATEIbHOCThIO. BhIpaboTarh 37EMEHTH KOHIENTYAIBHOTO,
poOJIEMHOT0 ¥ TBOPYECKOT'O MOIX0/1a K PELUICHUIO 3a]ad WHKEHEPHOTO U MCCIE0BaTEIbCKOTO
XapakTepa.

3agaum IMCHUILIMHBI:

— TI03HAKOMUTKCS C COBPEMEHHOU (PU3MUECKON KapTHHON MHpA,;

— chopMHUpPOBATh HABBIKK PELICHHUS 3a/1a4 MPo(ecCHOHaTbHON AESITeIbHOCTH;

— chopMHUPOBATH HABBIKK MPOBEACHUS (GU3NICCKOTO IKCIIEPUMEHTA,

— MO3HAKOMUTHCS C KOMITBIOTEPHBIMU METOJJaMU 00pabOTKU PE3YIILTATOB.

IIpouecc nM3yvyeHusi TUCHMILUIMHBI HANpaBJ/jeH Ha ¢GopMuUpoBaHue cieayllnei 00-
menpogeccuoHAJIbHONH KOMIIETEHIMHU:

OIIK-2. CniocoOeH ucnonb30BaTh MaTeMaTHueckue, puzndeckue, PU3nKo-XxuMUIECKue,
XUMHUYECKHE METOJIbI JIJIsl pelICHHs 3a/1a4 PO ECCHOHATBHON ACSITETLHOCTH.

B pe3yabrare uzydeHnusi AMCUUIIMHBI 00YyYAKO M CS J0JIKEH

3HATH:

— ¢yHIaMeHTalIbHbIE 3aKOHBI (PU3UKH, B pAMKaX OCHOBHBIX 3aKOHOB €CTECTBEHHBIX HAYK,
ee poJb B (GOPMUPOBAHUH IIEJIIOCTHON KapTUHBI MHUPA;

yMeTh:

— MPUMEHSATH MOJYyYEHHBIE 3aKOHBI IIPH PEHICHUU KOHKPETHBIX HAYYHO-TPAKTUYECKUX
3aja4 MpoeccuoHalbHOM e TENbHOCTH;

BJIA/IETh:

— HaBBIKAMM aHAJIM3a POJHM PAa3IMUHBIX (U3NYECKUX SIBICHUH B TEXHOJOTMYECKUX U
MIPOU3BOJICTBEHHBIX MPOIlECccax;

— HaBBIKAMH pabOThI C OPUTHHAIILHOW HAyYHO-TEXHUYECKON JTUTEPaTypOH.

3. MecTo AMCHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMmMbl

Jlannast yueOHast JUCHMIUIMHA OTHOCUTCS K 00S3aTelIbHBIM JUCHUIUIMHAM 0a30BOM ya-
CTH, YTO O3Ha4aeT (hopMUpOBaHHUE B Mpolecce 00ydyeHus y OakanaBpa OCHOBHBIX oO1ienpodec-
CHOHAJIbHBIX 3HAHUI M KOMIIETEHIMI B paMKax BIOPAHHOTO NPOQUIIS.

OcBoeHne AaHHOW AMCHUIUIUHBI SBISETCS HEOOXOIUMON OCHOBOM AJISi MOCIENYIOIEro
n3ydenus quctuminH OIIOIT u HanucaHus BBIMTYCKHOM KBaNM(PHUKAIIMOHHON pabOTHI.

Hepeqeﬁb 06ecnequ6a}0u;ux, conymcemeyruux u obecnevusaemvix ()MCL{MYZJZMH

O0ecnieynBarone ConyTcTByIOUMe OobecrieynBaemMble

1. JlonmoTHUTE TLHBIC TJIaBbI
Maremaruka
buzuku
2. WnxenepHas rpaduka. AHanutuueckas XUMHs U (PU3HKO-
Haueprarenbnas reomerpust XUMHYECKHE METO/IbI aHaIn3a
3. dusnyeckas XUMUs
4, IlpuknanHas MexaHuka
S. Martepuanosenenue. TexHomorus
KOHCTPYKIIMOHHBIX MaTe€pUajoB
6. Tennodusuka
7. [Ipomneccel u anmnapaTsl
XAMUYECKON TEXHOJIOTHH

VYkazaHHbIE CBSI3U TUCHMIUIMHBI JAIOT 00y4aroIeMycsi CHCTEMHOE IMpeJICTaBlIeHHEe O KOM-
IUIeKCe M3y4aeMbIX AUCUMIUIUH B cooTBeTcTBUU ¢ PI'OC BO, uto obecneunBaeT TpeOyemblit



TEOPETUYECKHI yPOBEHb M NMPAKTUYECKYIO HAINPABICHHOCTh B CHCTEME OOydeHUs U Oymyluei

ACATCIIBHOCTH BBIITYCKHHKA.

4. O0beM TUCHHUIIHHBI B 324eTHBIX eINHULAX € YKa3aHUEM KOJINYeCcTBa aKaJeMHUYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4alomuxcs ¢ npenojaaBarteieM
(Mo Bu1aM y4eOHbIX 3aHSATHIT) 1 HA CAMOCTOSATEJIbHYI0 padoTy 00y4ar0IMXCs

O061mas Tpy10eMKOCTh JTUCITATIIHHBI

Bcero akageMuueckux 4acoB

Bun yue6HO# paboThI s G o Ao qu&)):;;:Haﬂ
KonTakTHas padoTa ¢ npenogaBarejiemM™: 88,6 20,9 446
nexiu (JI) 36 8 18
npaktuueckue 3ausatus (I13) 36 8 22
nabopatopubie pabotsl (JIP) 16 4 4
WHBIE BUJIbI KOHTAKTHOUN pabOThI 0,6 0,9 0,6
CamocrosiTejibHas padoTa 00y4aloIUXCs: 127,4 195,1 171,4
M3YYEeHHE TEOPETHUECKOro Kypca 28 83 52
MOJrOTOBKA K TEKYIIEMY KOHTPOJIIO 60 60 80
MOJITOTOBKA K KOHTPOJIBHOU paboTe - 39,7 -
MOJIFOTOBKA K MPOMEXYTOYHOM aTTeCcTaluu 39,4 12,4 39,4
Bua npoMexyTo4HoOi aTTecTAlMK: 3ay4er, 3ay4er, 3ay4er,

IK3aMeH IK3aMeH IK3aMeH
OO01mas TPy10eMKOCTh 6/216

*KoHTakTHast paboTa 00y4aromuxcs ¢ IpernojaBareieM, B TOM YHCiIe ¢ IPUMEHEHUEM JTUCTaHIIMOHHBIX 00pa3oBa-
TEJBHBIX TEXHOJIOTUH, BKITFOYACT 3aHATHUS JICKIIMOHHOTO TUIIA, U (MJIHM) 3aHATHS CEMHUHAPCKOTO THUIIA, 1a00paToOpHbIC
3aHATHS, U (MJIM) TPYIIIOBBIC KOHCYIbTAMH, U (MIIH) UHIMBHAYAIBHYIO paboTy 00y4aromierocs ¢ npernoiaBaTeliem,
a TaKXKC aTTCCTAallMOHHBIC HCIIbITAHUA HpOMe)KyTO'-IHOﬁ aTTCCTalluu. KonTakTHas pa60Ta MOXKCT BKJIIOYaTh HHBIC
BUJIBI Y9EOHOW JIEATENBbHOCTH, NPeIyCMaTpUBAIONIME TPYNIOBYI0 M WHAWBUAYalIbHYI0 paboTy oOydarommxcs c
npenosfaBareneM. Yackl KOHTaKTHOH paboTsl ompenesnsiorcs IlomoxeHneM 00 OpraHM3ali M MPOBEICHUHM KOH-
TaKTHOW pabOThI NMPH peanu3alyu 00pa30BaTENbHBIX NMPOTPAMM BBICHIIETO 00pa30BaHMs, YTBEPKACHHBIM YUEHBIM
coseroM YIJITY ot 25 despanst 2020 roxa.

5. Conepikanue IMCHUILIMHBI, CTPYKTYPHMPOBAaHHOE N0 TeMaM (pa3jejiaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJleMHUYeCKUX YaCOB
5.1. TpynoemMkocTs pa3iejioB JTUCHHIINHBI

ouHasi popMma 00yueHus

No HaunmenoBanue pasnena Beero CamocTosTenpHas
- JI 113 JIP KOHTaKTHOM
/I JUCIUTUTAHBI pabora
paboThI
1 | MexaHuka 12 12 10 34 30
2 | MonekymnspHas puznka 6 6 6 18 18
Y TepMOJIMHAMUKA
3 | DnekTpomarHeTu3M 10 10 - 20 30
4 | Onruka. ®uszuka aTtoma 8 8 - 16 10
HToro no pasngenam: 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. Pusuka atoma 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 aAMOCTOATECIbHAsA
/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. MHEpIManbHbIe CUCTE-
Mbl oTcuera. Bropoit 3akon Heiotona. [IpeoOpazoBanus ["amunes. Tperuit 3akon Herotona. 3a-
KOH COXpaHEHHsI UMITYJIbCA.

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

1.4. Jlunamuxa spawamenvruoco osudxcenus. MOMEHT WHEpLUU TBepaoro Tena. Teopema
[Hreitnepa. OCHOBHOE ypaBHEHHE IWHAMMKH BpaLaTE€IbHOIO IBW)KEHUS 3aKOH COXPAaHEHUS
MOMEHTa UMITYJIbCa

1.5. Mexanuueckue xonebanus u goanwvl. 'apmornueckue koiedbanus. CKOpOCTh U YCKO-
peHHe Mpu rapMOHHYECKOM KojeOaHuu. DHeprusi koneOanuil. CioxeHne OAMHAKOBO HaIpaB-
JICHHBIX TapMOHHYECKUX KojeOauuii Ilepron koneGaHMl MaTeMaTHYecKOro W (pU3HMUECKOTro
MassTHUKOB. BrvIHyXIeHHbIE KojeOanus. Pesonanc. Pacmpoctpanenue konebaHWii B ynpyrux
cpenax. 3BYKOBBIE BOJIHBI.

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

2. MouekyasipHasi GU3UKA M TEPMOJAMHAMMKA.

2.1. Hoeanvuuwiii 2as. Monexynapno-kunemuyeckas meopusi 2a3o06. OCHOBHOE ypaBHEHUE

MOJ'IGKy.]'IprHO-KHHGTH‘IGCKOfI TCOPHHU T'a30B. COCTO?IHI/ISI, napaMeTpbl COCTOSAHUA, U30IPOLECCCHI.
7



OnbITHBIE Ta30BbIE 3aKOHBI. Y pPaBHEHUE COCTOSIHUS MIeaIbHOrO 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/] reruoBoi MmammHbl. CTAaTHCTUYECKHA CMBICH 2 Hadaia TEPMOJIMHAMUKA. DHTPOIHS

2.3. Peanvhvie eazvl. 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. DJIeKTpOMArHeTu3M.

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. PaboTta cui snekTpuye-
CKOTO I0JI TI0 MepeMelleHuto 3apsiia. CBsa3b NOTEHIMANIA C HANPSHKEHHOCTbIO mouid. Llupkyns-
1usl BEKTopa HampsbkeHHOcTH. [loTeHiman snekrpoctatudeckoro nosis. Pacnpenenenue 3aps-
JIOB B IPOBOJHHUKAX. DJEKTPOEMKOCTb IPOBOJHUKOB M KOHJIEHCATOPOB. DHEPIus 3JEKTpUye-
CKOTI'O IOJISI.

3.3. 3axonvl nocmosnnoco moka. Cuia M IUIOTHOCTh TOKa. 3akoHbl Oma. Pabora 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-
¢buyeckoe n3o0paxeHne MaruutHoro nosisi. 3akon buo-Casapa - Jlamnaca. [Ipumepsr (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.
[ToctynarensHOE IBHKEHHE IIPOBOJA B MAarHUTHOM Ioj€. BpamarenbHoe OBM)KEHUE PaMKHU B
MarHuTHOM ToJie. SIBIeHuEe CaMOMHAYKLHU. DKCTPATOKH 3aMBbIKaHUs U pa3MbIKaHUS. DHEprus
MarHuTHOTO MoJisi. Y paBHeHUs MakcBea.

4. OnTuka. Pusuka aroma.

4.1. Dnemenmsl ceomempuyecKoli ONmMuKU U 601HO80U meopuu céema. Pa3Butue B3ris-
JI0B Ha npupoay ceera. lIpunnun ['toiireHca. BeiBoj 3ak0Ha OTpakKeHHUs U MPEJIOMIIEHUS CBETA
Ha OCHOBe npuHuuMa [roiirenca. KorepeHTHbIE 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-
¢paxius Ha mwenu. JudpakumnonHas pemerka. Judpakuus Ha MPOCTPaHCTBEHHOW pEILETKE.
@U3NYeCKUl CMBICI CIIEKTPAIbHOTO PA3JI0KEHNU.

4.2. Tonspuszayus ceema. Tennosoe uznyuenue. Keanmosvie ceolicmea ceéema. Ecte-
CTBEHHBIN U TOJSAPU30BaHHBIN CBET. J[BOMHOE JydenpenomieHre. Bpalenue miocKkocTy moss-
puzanuu. POTOMETPUYECKUE BEIMYMHBI, €AMHULBI M3MepeHus. I3iydeHue M MOIJomEeHue
sHepruu. 3akoH Kupxroda. 3akoHbI TEMIOBOro u3MydeHus. «YapTpaduoneroBas Katactpoday.
['unote3a u ¢opmyna Ilnanka. dotosddext. 3akonsr CtoneToBa. YpaBHEHHE DWHINTEHHA.
Macca u umnynsc ¢orona. JlaBnenue cera. OnbiT JleGenesa. Ddpdexr Komnrona. Kopmycky-
JISIPHO-BOJTHOBOM Jyau3M.

4.3. Cmpoenue amoma. AtomHas mozienb Tomcona. OnbITel Pesepdopna mo paccesnuto
a-gactull. Iloctynatel Bopa. 3akoHOMepHOCTM B aTOMHBIX criekTpax. Popmyna banbmepa.
AToM BoziOoposa M ero crnektp no Teopuu bopa. KBantoBble uucna. Ileprnoanueckas tabnuia
MenpeneeBa.



BCIICCTBO. I/ICKYCCTBGHHaSI PAaaOaKTUBHOCTDH

4.4. Cmpoenue amomnozo aopa. Hyknonsl. CTpoeHHe U XapakTepUCTUKa sapa. Suep-
Hble cuibl. JledekT Macc. DHeprusi cBs3uM. MarHWTHBIC W AJIEKTPUYECKHE CBOKMCTBA siep U
sayiepHbie Mojenu. PannoakTHBHOCTh. 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 TMPEAYCMOTPEHBI JIa00paTOpHbIE U MPAKTHUECKUE 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 3amau 2 - 2
MaTHKa)
Paznen 1. Mexannka (tema: 1.2. IuHa-

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

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

4 A ( A Pemenue 3amag 2 2 2
MHKa BPAIATEIbHOTO 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) Pemrenue 3amau 2 - -
Paznen 1. Mexanuka (tema: 1.1. Kune-

7 Mmatuka) Mi3MepeHne 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 ( a1 Pemenue 3amau 2 - -
ra3. MonekyIsipHO-KUHETUYecKasi Teo-
pusi Ta30B)
Paznen 2. MonekynspHast (usnka u

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

HaMHKA)




HaumeHnoBaHue pasjena TUCIHILTHHBL
(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. MonekymnspHas (usnka u
tepmoanHamuka (tema 2.2. Tepmoau-
HaMmuka) OTHOIIEHHE TEIIOEMKOCTEM
ra3a npu MOCTOSIHHOM JIaBJICHUH, - 00b-
eme

naboparopHas
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 kodddu-
[IMEHTAa BHYTPEHHETO TPEHUSI METOJIOM
Crokca.

nabopaTopHas
pabora

18

Pasnen 3. DOnexkrpomarnetusm (Tema
3.1. DOmnektpuyeckoe mone. CuUIOBbIE
XapaKTEPUCTUKH)

Pemenne 3agau

19

Paznen 3. DnektpomarHetusm (Tema
3.2. DneKkTpuuecKoe moie. DHepreTuye-
CKHE XapaKTePHCTHKH)

Pemenue 3anau

20

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

Pemenue 3agau

21

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

Pemenue 3anau

22

Paznen 3. DnektpomarHeTusm (Tema
3.5. DnexTpomarautHast nHAyKIusA. 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 CBOCTBA CBETa)

Pemenune 3agau

25

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

Pemenne 3agau

26

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

Pemenune 3agau

Hroro:

52 12 26
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5.4. leTanu3anusi CaMOCTOATEJIbLHOH 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
MIPAKTUYECKUM 3aHATHIM
Paznen 1. Mexanuka (tema: 1.2. | IlogroroBka Kk npakTuye-
2 | JlnHamuKa MaTepHAIbHON TOY- CKHM 2 4 4
KH) 3aHATUSAM
Paznen 1. Mexanuka (tema: 1.3. | [TogroroBka K omnpocy mno
Pabota. MorHocTh. DHEprusi) TeMaM J1abOpPaTOPHBIX
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 1o
5 Mexanuueckue KoieOaHus 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, 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 Teopemiieckoro 4 4 4
Becue cucreMsl Tenn. Kocmuue- Matepraa
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 orpocy 1o
g | 3UKa ¥ TepMOJMHAMHKA (Tema TeMaM J1abopaTOPHBIX 6 10 4
2.2. TepmoauHamuka) paboT, MOATrOTOBKA 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

TpyaoeMKoCTh, yac

he JUCHIUTUTAHBI (MOJTYJIIS) paboThI OYHas 3209HAS OHHO-
3a09HOC
CTH) MIPAaKTUYECKUM 3aHATH-
SIM, TTIOJITOTOBKA K TE€CTO-
BOMY KOHTPOJIIO
Paznen 2. Monekymsipaas ¢pu-
3MKa U TEPMOJUHAMUKA (TeMa:
2.4. Cmamucmuueckue pac-
npedenenus. Pactipenenenue
MOJIEKYJ 1Mo cKopocTsM. Pac- Pa36op TeOpETHUECKOrO
11 | npenenenue Makcsemna. OnbIT 4 6 12
Martepuana
[lITepna. bapomerpuyeckas
dopmyna. Pactipenenenue mo-
JIEKyJ B OTEHIMAILHOM 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 no- | I[loaroroska k npaktuye- 2 4 2
Je. DHepreTuYecKre Xxapakre- CKUM 3aHATUAM
PHCTHKH)
Paznen 3. DnexkrpoMarueTusm TTorOTOBK K MpaKTHie-
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-
MOJbHBIE MOMEHTHI MOJIEKYIT
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

MaTepuaia

12




. TpynoeMKocTh, yac
e HaumenoBanue pa3nena Bun camocrositenbHONM pem—
JUCHIUTUTAHBI (MOJTYJIIS) paboThI OYHas 3209HAS
3a09YHOC
Paznen 3. DnexkrpomMarneTusm.
(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. DnekrpoMarueTusm.
(rema 3.9 Ilonynpogoonuxu.
CobcTBeHHas IPOBOIUMOCTD
IIOJIYIIPOBOAHUKOB. [Ipnmec-
1g | Hast MPOBOMMOCTH MOTYNIpPO- Pa36op TeopeTnueckoro 4 4 4
BOJHUKOB. Marepuaia
JlonynpoBOTHUKOBBIE JAUOABI
u Tpuobl. [Ipumenenne B
TexHuke. VHTerpaibHbie TeX-
HOJIOTUH
Paznen 3. DnekTrpoMarHeTusm.
(trema 3.10. Maenumocmamuka
00 | 6 6aKyyme u s ceujecmee. 3a- Pa36op TeopeTnueckoro 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
BOJIHOBOM TEOPHH CBETA)
Pazpnen 4. Ontuka. ®usnka
op | aTOMA (rema 4.2. Tlonspuzanus | [loaroroBka k npakTuye- 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 KOHTPOJIbHOM 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
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6. [lepeyeHb y4eOHO-METOAUYECKOT0 00eceYeHusI 0 TUCIIUIITTHHE

OcHoBHasi M JONOJIHUTEIbHAS JTUTEpaTypa

Ne ABTOp, HAUMEHOBAHNE Ton [Ipumeuanue
/I W3JaHAS
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. — 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: yuebnoe nocodue st By3os / A. J1. Us-
aueB. — 3-€ u3., uctp. u aon. — Caukr-IlerepOypr: Jlans, 2022. oTHOTeKCTORLIIA
— 676 c. — ISBN 978-5-8114-5874-5. — TekcT: 35eKTpoHHbIH // 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 (u3nKa
TepMoanHamuKa: yueoHoe nocodue / B.B. deipaun, C.A. Ule-
nenena, T.JI. Kum. — KemepoBo: Ky3I'TY umenu T.®. I'opba- IlonmoTexcroBri
uera, 2022. — 246 c. — ISBN 978-5-00137-294-3. — Texer: | 2022 | 770 (B A
AIIEKTPOHHBIN // JlaHb : 3MEeKTPOHHO-OMOIMOTEYHAs cHCTEMaA. — Tapomio*
URL: https://e.lanbook.com/book/257552 — Pexum pocryna:
JUIs1 aBTOPH3. MOJIb30BATEIICH.
4 I'maguii, FO.II. ®usuka 118 WHXKEHEPHBIX CIEIHAIbHOCTEH:
yuebnoe nocodue / FO.I1. I'mamuii. — 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 aBTOPU3. TIOJIb30BaTEIEeH.
JlonoHUTeILHAS y4eOHAasl JUTEpaTypa
5 | ®dusuka: meronuueckue ykaszanus / cocraButens I'.H. 3BepeBa. —
Canxkr-Ilerepoypr: CII6I'Y T'A, 2016. — 21 c.— Tekcr: amek- IlonHOTeKCTOBEI
TpoHHBIH // Jlanb: anekTpoHHO-0MOIMOTeyHast 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 ¢pusuke / H.C. Byxman. — 3-e u3f.,
crep. — Cankr-IlerepOypr: Jlanp, 2023. — 96 c. — ISBN 978-5- oNMHOTEKCTORLII
507-46533-0. — Teker: osnexkTpoHHBIN // JlaHb: 3IEKTPOHHO- 2023 | Aoctyn npu Bxo-
OubmuoreyHas cUCTEMA. — URL: J€ 110 JIOTHHY
https://e.lanbook.com/book/310256 — Pexwum moctyma: ajisi aBTO- naposo*
pU3. OJNIB30BATENEH.
7 | ®émopos, .JI. duszuka. Mexanuka: ydeOHoe mocodue / JI.JI.
®énopos, F0.H. Jlazapera, B.I'. Cpenun. — Cankr-IletepOypr:
BI'TY "Boenumex" um. JI.®. Ycrunosa, 2016. — 86 ¢. — ISBN IlonHoTeKeTOBBIH!
978-5-85546-927-1. — Tekct: anektponHbli / Jlanb: snekTpon- | 2016 H;ecznngfg}?;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;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 AJs CTYJEHTOB BCEX CIelUaIbHOCTEH, 00yyaro-
IIUXCS Ha 04., 330Y. U KOHTpakKT. ¢popmax odyuenus. U. 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 KOHTPOJI. 3aJaHUs s
CTYJEHTOB BCEX CIIEUANbHOCTEH, 00ydalomuxcs Ha 0Y., 3204. U .
KOHTpAaKT. popmax obyuenus. Y. 2 / E.W. boiikosa [u ap.]; Ypaur. | 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, METOJ. YKa3aHHUS U KOHTPOJI. 3aJaHusl IJis
CTYJICHTOB BCEX CIICIUAIBHOCTEH, 00yJalomuxcsl Ha 04Y., 3204. | .
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: MEeTOJ. 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 | KontponbHble 3aaanus 1o aucuurinae OOmas pus3uka s CTy-
JICHTOB OYHOU (popMBI OOyuYeHUs I Bcex HampasieHuit / JI.B. .
[Tnewmesa [u np.]; Ypan. roc. necorexH. yH-T. — ExatepunOypr: | 2008 ;1?;%’;3?3
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. — Exatepun0ypr: YIJITVY, 2007. — 36 apxus YIJITY
c. — Pexxum noctyna: https://elar.usfeu.ru/handle/123456789/823

15 | Tlnemesa, JI.B. Koutponsubie pabotsl 1-2 mo ¢usmke mis cTy-
JIEHTOB 3a04HOTO0 (hakynbTeTa. Mexanuka. MonekynspHas Qu3u-
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, HE0OXOIUMO BOWTH B CUCTEMY

DOYHKIIMOHUPOBAHUE AJIEKTPOHHOU MH(OOPMAITMOHHO-00Pa30BaTEIHFHOM CpeIbl 00ecTedn-
BAETCsl COOTBETCTBYIOIIMMU CPEJCTBAMH HHPOPMAITIOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI.

JIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMBI

Kaxnprit oOyuaromuiics obecriedeH TOCTYIOM K JIEKTPOHHON OMOIMOTEYHOUN crucTeMe
YIJITY (http://lib.usfeu.ru/), ynuBepcanbhHas 6a3a manHbix East View (OO0 «MBUC»)
https://dlib.eastview.com/browse/udb/12 , 5bC Wznarenscta Jlanp http://e.lanbook.com/, 35C

YHuBepcuterckas oubmuoreka onnaitn http://biblioclub.ru/, conepsxammux u3ganus Mo OCHOBHBIM
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U3y4aeMbIM JUCUUIUIMHAM M COPMUPOBAHHBIX IO COTJIACOBAHUIO C MPaBoOOIAaTeIsIMU yueo-
HOM M y4eOHO-METOAMYECKON IUTEPATYyPHI.

CnpaBouyHbie 1 HHGOPMALMOHHbIE CHCTEMbI
1. CnpaBouno-nipaBoBasi cuctema «Koncynbrant [Tmrocy (http://www.consultant.ru/).
2. CnpaBouHo-npaBoBas cucrema «Cuctema "TAPAHT». CBoOoanblii mgocTyn (pexum
noctyna: http://www.garant.ru/company/about/press/news/1332787/).
3. IlporpammHas cuctema i OOHApYKEHHsI TEKCTOBBIX 3aMMCTBOBAaHUM B y4EOHBIX U
HayuHbIX padoTax «Antumiaruar. BY3» (URL: https://www.antiplagiat.ru/).

IIpodeccuonaibubie 6a3b1 JAHHBIX

1. DNEeKTPOHHBIM (OH] MPABOBBIX U HOPMATHBHO-TEXHUYECKUX JIOKYMEHTOB // AK-
uonepHoe obmiectBo «Mupopmanmnonnas kommanus «Kogexe» (https://docs.cntd.ru/). Pexum
JOCTyTa: CBOOOTHBIM.

2. OdunmanbHblii MHTEpHET-TIOpTaN TpaBoBoit uH(opmanuu (http://pravo.gov.ru/). Pe-
JKUM JIOCTyIa: CBOOOIHBIN

3. baza moiMHOTEeKCTOBBIX U OMOIMOrpaduIecKnx ONMCAHUN KHUT U TIEPUOJUYECKUX U3-
nmanuit (http://www.ivis.ru/products/udbs.htm). Pexxum goctymna: cBo6oaHbIN

4. NndopmanoHHbIE CUCTEMBI, OaHKH JAHHBIX B 00JACTH OXPAHbI OKPYXKAIOIIEH Cpeibl
U IPUPOJIONIOIb30BaHus — Pexum noctyna: http:/MUHIPUPOABIPO.PY

5. Uudopmammonnass  cucrema «TEXHOPMATHUB». —  Pexum  pocryna:
https://www.technormativ.ru/ ;

6. Hayunas snexrponHas 6ubimoreka elibrary. — Pesxxum nocryma: http://elibrary.ru/ .

7. TlporpammMmer uist akoJioroB ECOReport. — Pesxxum nocryma: http://ecoreport.ru/ ;

Nudopmannonnsie cucrembl «buopasHooOpasume Poccum». — Pexum pocryna:

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

7. ®OH/1 OLIEHOYHBIX CPEACTB [JIsl IPOBeeHUs IPOMEKYTOUYHON aTTeCTAUM
00y4yarouuxcst 1Mo JUCHHUIJINHE
7.1. IlepeyeHb KOMNeTEeHUMI ¢ yKa3aHMeM 3TanoB UX (pOPMHPOBaHHUS B Ipolecce 0CBOe-
HHA 00pa30BaTeJbHOM MPOrPaMMBbI

DopMupyeMble KOMIETEHIIUH Bun u popma koHTpOIIS
OIIK-2. CriocoOeH ucnoib3oBaTh MaTeMaTu- | [IpoMeKyTOUYHBIH KOHTPOJIb: KOHTPOJIBHBIC
yeckue, (usmdeckue, (U3NKO-XMMHYECKHE, | BOIPOCHI K 3a4€ETY ¥ OK3aMEHY
XHMHYECKUE METOIBI I pelleHus 3agau | TeKyHmHid KOHTPOJIb: ONpOC, 3alIUTa OTYETHBIX

HpO(beCCHOHaHBHOﬁ OEeSATCIBHOCTHU MaTepuajioB 1O na60paT0pH017I / HpaKTI/I‘IeCKOﬁ
pabote, TeCTUpOBaHUE, KOHTPOJIbHAS padoTa JUIs

3204HON (OpPMBI 00yUEHUs

7.2. Onucanue nokasareseii 1 KpUTepUeB OLEHMBAHMS KOMIIETeHIMIi HA Pa3JIMYHbIX 3Ta-
nax ux (popMHpPOBaHUs, ONIMCAHHE IIKAJ OLlCHUBAHMSA

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

3aumeno — NaH MOJHBIM WY YaCTUYHO ITOJIHBIA OTBET HA MOCTABJIEHHBIN BOIPOC, IMOKa-
3aHa COBOKYIMHOCTbh OCO3HAHHBIX 3HAaHUHM 00 00BEKTE, JOKa3aTeIbHO PACKPBITHI OCHOBHBIE I1O-
JIO’)KEHHSI TEMBI; B OTBETE IPOCIEKUBACTCS YETKass CTPYKTypa, JIOTMYECKas IOCIEA0BaTElb-
HOCTb, OTPaXKaroIlasi CyITHOCTh PACKPHIBAEMbIX MOHATUN, TEOPUH, SBIEHUH. 3HaHHE 00 0OBeKTe
JAECMOHCTPHUPYECTCA Ha q)OHe IIOHUMAaHUusA €ro B CUCTEME JIaHHOﬁ HAayKH U MCXKIUCHUIINIMHAPHBIX
cBsizeil. OTBET M3JIOKEH JINTEPATYpPHBIM SI3bIKOM B TEPMHMHAX HayKH, IMOKa3aHa CHOCOOHOCTh
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OBICTPO pearupoBaTh HAa YTOYHSIOIIME BOIPOCHI; JOMYCKAIOTCS HE3HAYUTEIbHBIC OIIMOKH WIN
HE0YeThl, UCTIPaBJICHHbIE 0aKalaBPOM C TIOMOIIbIO «HABOSIIIMX) BOIPOCOB;

He 3aumeno — 0akanaBp 1EMOHCTPUPYET HE3HAHUE TEOPETUUYECKUX OCHOB IIPEIMETA, HE
yMeeT JeJaTh apryMEHTUPOBAHHbBIE BBIBOJBI M MPUBOAUTH MPUMEpPHI, TOKA3bIBAeT cliaboe Biia-
JIEHUE MOHOJIOTMYECKOM peUbl0, HE BJIAJIEET TEPMUHOJIOTHEH, IIPOSBIIAET OTCYTCTBUE JIOTUYHO-
CTH U MOCIEI0BATEIbHOCTH U3JI0KEHHUSI, ACNAeT OMIMOKH, KOTOPbIe HE MOXKET UCIPABUTD, JaXKe
IIPU KOPPEKIUU IIPENOJaBaTeIeM, OTKa3bIBACTC OTBEYATh HA 3aHIATHUM.

KpuTepuu oneHHBaHUsI YCTHOTO OTBETAa HA KOHTPOJIbHBbIE BONMPOCHI IK3aMeHa (mpo-
MeKYTOYHBII KOHTPOJIb, opmupoBanune komnerenuun OIIK-2)

«5» (omauuno) — NaH MOJHBIHN, Pa3BePHYTHIH OTBET HA IMOCTABJICHHBIH BOIPOC, MTOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUH 00 00BEKTE, MOKa3aTeIbHO PACKPHITHI OCHOBHBIE MOJIOXKE-
HUS TEMBI; B OTBETE IPOCIECKUBACTCSA YETKAsA CTPYKTYpa, JJOTUYECcKas OCIeA0BaTeIbHOCTh, OT-
pakaromasi CymHOCTh PACKPBhIBAEMBIX MOHSATHH, TEOpUH, sBICHUA. 3HaHHE 00 00BEKTE JEeMOH-
cTpupyercs Ha (poHE MOHMMAHUS €TO B CUCTEME JIaHHOM HaYKU U MEKIUCLHUILUTMHAPHBIX CBS3EH.
OTBeT M3JI0KEH JIUTEPATYPHBIM S3bIKOM B TEPMHHAX HAYKH, TOKa3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh HA YTOUHSIOIINE BONPOCHI;

«4» (xopowio) — NaH NOJHBIA, pa3BEPHYTHII OTBET Ha MOCTABJICHHBIN BOMPOC, TIOKA3aHO
YMEHUE BBIIECIUTh CYIIECTBEHHbIE M HECYIIECTBEHHBIE IPU3HAKW, NPUYUHHO-CJIEICTBEHHBIC
cBsA3u. OTBET YETKO CTPYKTYpPUPOBAH, JIOTMUEH, U3JI0KEH B TEpMUHAX Hayku. OpHaKo aomyiie-
Hbl HE3HAUUTEIbHBIC OMMOKU WUIIM HEIOYEThlI, HCIIPABICHHbIE 0aKalaBpOM C MOMOIIBIO «HABO-
JSLIUX» BOIIPOCOB;

«3» (yOosnemeopumenvho) — NaH HENOJHBIA OTBET, JIOTHKA M MOCJIEI0BATEIbHOCTD H3-
JIO’)KEHUSI UMEIOT CYILECTBEHHbIE HapylleHus. JlomyiieHsl rpyOble OMMOKYU MPU ONpPEeIeHUN
CYIITHOCTH PacCKpbIBAEMBIX MOHSATHUH, TEOPHIA, SBICHUN, BCICICTBUE HEMOHUMaHUs OakalaBpoM
UX CYIIECTBEHHBIX M HECYIECTBEHHBIX IPU3HAKOB U CBA3CH. B OTBETE OTCYTCTBYIOT BBIBOJBI.
YMeHue pacKpbiTh KOHKPETHbIE MPOSBICHHS OOOOIIEHHBIX 3HAHWUN He MoKazaHo. PeueBoe
odopmieHne TpedyeT MonpaBoK, KOPPEKIHH;

«2» (neyooeremseopumenvho) — OGaKalaBp IEMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OC-
HOB IIpEJIMETA, HE YMEET AeJIaTh apryMEHTUPOBAHHBIC BBIBOJIbI M IIPUBOJAUTH IIPUMEPHI, ITOKA3bI-
BaeT cinaboe BiIaJleHue MOHOJIOIMYECKON Peublo, HE BJIaJeeT TEPMUHOIOTHEN, TPOSBISIET OTCYT-
CTBUE JIOTUYHOCTH U TMOCJEI0BATEIILHOCTH U3JI0KEHUS, A€TaeT OUIMOKHU, KOTOpbIE HE MOKET HC-
IIPABUTH, JaK€ IIPU KOPPEKIMH MTPENOJABATENIEM, OTKA3bIBAETCS OTBEYATh HA 3aHATHH.

Kpurepun oueHnBanus onpoca (TeKywHid KOHTPOJb, (pOpMHUPOBAHHE KOMIIETEHIHH
OIIK-2):

«5» (omauuno): onpoc MPOUJEH C MEPBOro pasa; AaH MOJHBINA, pa3BEPHYTHIM OTBET HA BCE
3aJjaBaeMble MperoaBaTesieM BOIMPOCH], TOKAa3aHO 3HAHKWE U MOHMMaHue TeMbl. O0ydaronmiics
IIPaBUJIBHO OTBETHWJI HA BCE BOIPOCHI IIPH Cade KOJUIOKBHYMA, 3HAET M ITOHUMAET XOJI BBINOJI-
HEHMs IIpeJICTOosIeH 1TabopaTOpHON PabOTHI.

«4» (xopowo): onpoc MPONUJEH CO BTOPOU MOMBITKM; J1aH MOJHBIA OTBET Ha BCE 3ajaBae-
MbI€ IperojaBaTesieM BOMNPOCHI, MOKAa3aHO 3HAHME M MOHUMaHue TeMbl. OOydarommuiicss mpu
cZja4ye KOJUIOKBHYMA IIPaBUJIBHO OTBETHJI HA BCE BOIPOCH! KOJUIOKBUYMA C ITOMOILBIO IIPENoaa-
BaTellsl, 3HAET ¥ MOHUMAET XO/1 BBIIIOJHEHUs IpecTosIel T1abopaTOpHOI paboTHI.

«3» (yoosnemeopumenbHo): OMPOC MPOUIEH C TPEThEH MOMBITKH;, JaHBI OTBETHI HA IOJIO-
BHHY 3a/1aBa€MbIX IIPEIOJAaBATEIEM BOIIPOCOB, II0OKA3aHO 3HAHUE OCHOBHBIX ITOHATUN TEMBI, BBI-
HECEHHOM Ha KOJUIOKBUYM. B OTBETE CTyJ€HTOB OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPBITh KOH-
KpETHbIE NPOsIBIEHUS 0000IIEHHBIX 3HAHUHN He noka3zaHo OOydaromuiics npu cade KOJIOKBU-
yMa MpaBUILHO OTBETHJI Ha OOJBIIYIO YacTh 3aJaBaeMbIX BOIIPOCOB, OJIHAKO, peueBoe o(opMm-
JeHue TpedyeT MoNpaBOK, KOPPEKIMH; CTYIEHT 3HAET XOJ BBINOJIHEHUS MpeacTodiiei Jadopa-
TOPHOI pabOTHI.

«2» (HeyoosnemsopumenvbHo) — 0O0YJaIOLIUIICS HE 3HAET OCHOB TEMbI, HE CIIOCOOEH J1eaTh
apryMeHTHPOBAHHbIE BBIBOJIbI M MPHUBOIUTH MPUMEPHI, MOKa3bIBAET Ci1a00e BiaJIEHUE MOHOJO-
TUYECKON PEUblo, HE BJIaJIEET TEPMUHOJIOIUEH, MPOSABISAET OTCYTCTBUE JIOTUMHOCTU U IIOCIIENO-
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BaTENbHOCTH M3JIOKEHHUS, JIeNIaeT OIMOKH, KOTOPbIE HE MOXET UCIIPABUTh, JayKe MPU KOPPEKLIUU
npernojaBaTesieM, OTKa3bIBaeTCsl OTBe4aTh Ha BONpockl. OOydaromuiicss He CMOT OTBETHUThH Jake
Ha MOJIOBUHY 33/IaHHBIX €My BOIPOCOB, HE 3HAET X0/1a MPOBEICHHS MTPEICTOSIIEH JIab0opaTOpHOU
paboTHI.

Kpurtepuu oneHuBaHUs BHINOJHEHUS U 3aIMTHI OTYETHBIX MATEPHAIOB 1O JIa0o0-
paTopHoii / mpaKkTH4YecKO padoraM (TeKylMi KOHTPOJb, GOpMHPOBAHUE KOMIIETEHUH
OIIK-2)

«5» (omnuuno): paboTa BBIIIOJIHEHA B CPOK; O(hopMIIeHHE U collepiKaTeNIbHAas YaCTh OTYETa
o0pa3uoBeie; paboTa BBINOIHEHA CAMOCTOSTENLHO; MPUCYTCTBYIOT COOCTBEHHBIE 000OLICHHMS,
3aKJIIOueHusl U BbIBOJABI. OOydaromuiicss MpaBUIbHO OTBETHJI HA BCE BOMPOCHI MPHU 3aIlUTE OT-
YEeTHBIM MaTEpPHaJIOB.

«4» (xopowo): paboTa BBIIOJIHEHA B CPOK; B OPOPMIIEHHUHU OTYETA U €r0 COAEpKATEeIbHOM
YacTH HET rpyObIX omMOOK; paboTa BBITOJHEHA CAMOCTOSTENFHO; IPUCYTCTBYIOT COOCTBEHHBIE
000011eHus, 3aKITI0YeHHsI U BbIBOABI. OOydaromuiics Mpy 3alluTe OTYETHBIM MaTepUajoB IMpa-
BIJIBHO OTBETHJI Ha BCE BOIPOCHI C TOMOIIBIO MIPETI01aBaTellsl.

«3» (voosnemeopumenvHo).: paboTa BBITIOJIHEHA ¢ HapylieHueM rpaduka; B opopMIICHUH,
COJIepKATEIbHOM YaCTH OTYETa €CTh HEJIOCTATKH; PadOTa BBIMOJIHEHA CAMOCTOSTENLHO, TPUCYT-
CTBYIOT cOOCTBeHHBIe 00001eHus. OOydaromuiics Mpy 3alUTe OTYETHHIM MAaTEPHAIOB OTBETHII
HE Ha BCE BOIPOCHI.

«2» (Heydoeremsopumenvro): opopmiieHne paboThl HE COOTBETCTBYET TPEOOBAHUSAM; OT-
CYTCTBYIOT WJIH CJIEJIaHBI HEMIPABUJIbHBIE BBIBOABI M 0000mIeHus1. OOyyaronuiicss He CMOT 3aIlu-
TUTH OTYETHBIC MATEPHUAIIBI U MOSICHUTH MPEACTaBICHHBIC JaHHBIE.

Kpurepun oneHnBaHusl BbINOJHEHHUS 33IaHUI B TecTOBOM (popMe (TeKyuUIuil KOH-
TpoJb, popmupoBanune komnerenuuu OIK-2)

[To uToram BBHIMOJHEHUS TECTOBBIX 33aJaHUN OICHKA MPOHU3BOJUTCS IO YETHIPEXOalllb-
HOM mikase. [Ipu npaBUIbHBIX OTBETaX Ha!

86-100% 3amaHuii — OLEHKA «OMAUYHOY,

71-85% 3agaHuii — OLIEHKA «XOPOULO»,

51-70% 3amaHuit — OLEHKA «Y0081emME8OPUMETILHON,

MmeHee 51% - olLleHKa «Hey0061emeopumenbHo ».

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

«5» (omauuno): — paboTa BBIIOJIIHEHA B CPOK; OhopMIIeHHE, CTPYKTYpa U CTUIIb pabOThI
0o0pa3uoBele; paboTa BHINOJIHEHA CaMOCTOSATENIbHO; NMPUCYTCTBYIOT COOCTBEHHBIE 0000LIEHMS,
3aKIJIFOYSHHS ¥ BBIBOABI. OOyJaroNuiics MpaBUIIBHO OTBETHII Ha BCE BOIIPOCHI NIPH 3aIUTE KOH-
TPOJILHOM paboTHI.

«4» (xopowo): — paboTa BBIIIOJHEHA B CPOK; B 0(DOPMIICHUH, CTPYKTYpE U CTHIIE paOOTHI
HET rpyObIX OMMOOK; paboTa BBHIMOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000-
HICHUS, 3aKTFOUEHHS M BBIBOBI. OOyJaromuicst Ipy 3auTe paboThl MPAaBUIIBHO OTBETHII HA BCE
BOIPOCHI C TIOMOIIbIO MPENoaBaTesl.

«3» (yooenemeopumenvro):. — paboTa BBHINIOJIHEHA C HapylIeHHeM rpaduka; B odopmiie-
HUM, CTPYKTYpe U CcTUiIe pabOThl €CTh HEAOCTATKU; paboTa BHINOJIHEHA CaMOCTOSTENBHO, MPU-
CYTCTBYIOT COOCTBEHHBIE 0000IIIEHUSI.

«2» (neyoosnemeopumenvro): — opopmiieHHEe pabOTHl HE COOTBETCTBYET TPEOOBAHMSM;
OTCYTCTBYIOT WJIM CHEJIaHBI HETIPABHIIbHBIC BHIBOJBI U 0000mIeHUs. O0yJaromuiicss He OTBETHII
Ha BOIPOCHI MPH 3aIuTe paboThI.
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7.3. TunoBblie KOHTPOJbHbIE 32/IaHUSI WJIN MHbIE MAaTepPUAJIbl, HeO0OX0AUMBbIE 1Jf1 OLEHKH
3HAHUN, YMEHMid, HABBIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaAPAKTEPHU3YIOLIMX 3TAMNbBI
(opMupoBaHUA KOMIIETEHIINH B MpoLiecce 0OCBOeHHUs 00pa30BaTeIbHOM POrpaMMBbl

KoHTpoJibHBIE BONIPOCHI K 3a4eTy (IIPOMeKYTOYHBII KOHTPOJIb)

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

2. Kunemaruka BpamarelsHOTO ABWKECHHUSA. YTIIOBOMH MyTh, YTIIOBOE NIEpEMEIICHHE, YT-
JIOBasi CKOPOCTb, YIJIOBOE YCKOpeHue. CBA3b JIMHEWHBIX U YIIIOBBIX XapaKTEPUCTHK.

3. Ilepserii 3akoH HetoroHna. MIHepunanbHble CUCTEMBI OTCUETA.

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

5. Tpernii 3axoH HproToHa. 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. MomeHT nHepIHH TBEPAOro Teia. Tabimia MOMEHTOB HHEPLXH (1Iap, TUCK, 00pyY,
crepkeHb). Teopema llIteitHepa. PaBHOBecHe cucTeMbl TEII.

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

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

11. CnoxxeHue 0AMHAKOBO HANPABICHHBIX TAPMOHUYECKUX KOJIeOaHUM

12. Tlepuon xosebaHU MaTEMATHICCKOTO M PU3HUECKOTO0 MAsITHUKOB.

13. BeiHyxaeHHbie kKonebanus. Pesonanc.

14. PacmpocTtpanenue kojaebaHuil B yIIpyrux cpefax. 3ByKOBBIE BOJHBI.

15. OcHoBHbIE IPUHIMIIBI OOILEH U CIIEHUAIBHON TEOPUNU OTHOCUTEIBHOCTH.

16. . Kocmuueckue ckopocTu. «HepHble IbIPhD».

17. OcHoOBHOE ypaBHEHHE MOJIEKYIISIPHO-KUHETUYECKON TEOPUH Ia30B.

18. CocrosiHus, mapaMeTpbl COCTOSTHUSL, n30TpoLecchl. ONbITHbIE Ta30BbIE 3aKOHBI.

19. VpaBHeHue cocTosiHHA 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. PactipeneneHre MoJIeKysl B TOTEHIMAIEHOM TI0JI€ CHIT.
Pacnpenenenue bonbimana)

24. Anmabatnyeckuii mporecc. Bropoe Havano TepMOIUHAMUKH.

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

26. CraTHCTHYECKHIl 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 (IPOMEKYTOYHbIH KOHTPOJIb)

1. BzaumopeiicTBue 3apsaoB. DinekTpuueckoe nose. 3akon Kynona. [lpuniun cyneprnosu-
107078

2. HanpshpkeHHOCTh TOJIS, CO3JaHHOTO CHCTEMOHM TOUYEYHBIX 3apsyioB. ['paduyeckoe n300-
paxkeHnue snexTpuyeckoro nous. [Totok Bekropa uHaykiuu. Teopema Octporpanckoro-I'aycca
H €€ IPUMCHCHHUC.

3. Pabora cunm snekTpuyeckoro moiisd MO TepeMelieHuto 3apsaa. CBs3b MOTEHIUANA C
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HaNPsSYKEHHOCTBIO MOJIS.

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

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 [[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-,
Ib€30-, MHUPONIEKTpUKU. [IpuMeHeHue B KauecTBe NAaTYMKOB CUCTEM aBTOMATHUKH.

10. VYpaBuenus Makcgemia.

11. OnbIThI, NOATBEPXKJAIOIME FINEKTPOHHYIO IIPUPOAY TOKA B METaJLIAX.

12. BoiBO1 3aKOHOB U3 3JEKTPOHHONW Teopun (3akoHbl Oma, J[xoyns - Jlenma, Bunemana-
®panna). 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. .TlonynpoBoaHUKOBBIE 11O0J]bI 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 BEIECTBA.

22. 3axon Papanes. [Ipasuio Jlenna.

23. IloctynatensHOe JABMKEHHME NMPOBOJA B MAarHUTHOM IIojie. BpariarensHoe ABHXKEHUE
paMK{ B MarHUTHOM TIOJI€.

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

25. Pa3Butue B3MII70B Ha npupoay cBeta. [Ipuniun [toiirenca. BeiBos 3akoHa oTpakeHUs U
MPETOMIICHHS CBETA Ha OCHOBE MpuHIMNa [ 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. EcTecTBeHHBII 1 TIOJISIPU30BAHHBIN CBET. J|BOMHOE JydenpeioMiIeHHE.

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 DWHINTECHHA.

36. Macca u ummynbc ¢otoHa. [laBnenue csera. OnbiT Jlebenera. Dpdext 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 BOAOpO/Ia U €Tr0 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 PaJIMOAKTUBHOTO pacnaja. 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 paszaeiay «MoJiekyJasapHas (pU3MKa U TEPMOTUHAMHUKA)

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

2. Kak u3MeHHUTCS BHYTPEHHSs DHEPrus MalbHOTO Ta3a, ecld €ro 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 OIMHAKOBO 3apsDKEHHBIX IIApHUKa MOJBEIICHHBIX HA HUTAX OJWMHAKOBOM JUIMHBI 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 HUTSAMM.

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

4. B kakux ciyyasix 3apspK€HHas 4acTUIA B AJIEKTPUYECKOM I0JI€ JIBUIKETCS MO CUIIOBOM
JINHUAN?
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’ . *
/11 y o

A) CunoBasg nuMHUSA TOJIA NPSMOJIMHEIIHA, W HayallbHas CKOPOCTh YACTHIBI Vg
HaIpaBJeHa BJOJb 3TOU JIMHUU.

B) CutoBas nmunHMS mojs KpuBoJMHelHHa U Vo=0.

C) CwitoBas TuHUS TIOJISI KPUBOJIMHEHWHA U BEKTOP Vo HaMpaBIICH 110 KacaTeIbHOM K HEH.

D) 3apsokeHHas dYacTHIa BCErga JBHIKETCS 10 CHJIOBOM JIMHHUHM SJICKTPUYECKOTO

I10JI41.

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

Onpeoenum mpu smana 08udiceHUs nyIu 8 1abopamopHol pabome (Cuumams, Ymo coOnpomus-
JIeHUue 8030yXa HUYMOICHO MANo).1 sman - 08udcenue nyau om mecma 8blcmpena 00 MuuieHu. 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, Haorame 1,2,3

5. 3aKoH COXpaHEHUs PHEPTHH MPUMEHSITH HEIIb3s
3akon coxpaneHus UMNYIbCA MOHCHO NPUMEHSAMb

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 HEHTPaIbHBIM

2. AOCONIOTHO HEYNPYI'HM U IIEHTPAIBHBIM

3. AOCONIOTHO YIIPYTUM M HELIEHTPAIbHBIM

4. AOCONIOTHO HEYNPYTUM U HELIEHTPAJIbHBIM

5. Her mpaBuibHOTO OTBETA.
IIpu yoape nyau o muwiens

1. Bsigensercs Temio

2. Tlormomaercs Temio

3.  MoxeT BBIAETATHCS WK MOTIOIATHCS TETJIO0 (3aBUCUT OT CKOPOCTH ITYJIN)

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

1. VBenmumBaetcs

2. YMeHbIIaeTcs

3. MoxeT yBeIHIUBATLCS WIH YMEHBIIATHCS (3aBUCUT OT MAaCCHI ITYJITH)

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
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 nazpesamens ogueamens 400 K, a memnepamypa xonoounvuuxa 200K. Yemy pa-
sen makcumanvro 6o3modxcuvitl. KT (%) smou mawumnsr?
a) 100
0) 75
B) 50
r) 25
Kaxue ycnosus neobxooumo evinoinums, ymoodwl Mauiuna 0vi1a uoeaibHol
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 MPAKTUYECKHUX PadoT (TeKYIHd KOHTPOJIb)

1. OcHOBHBIE MOHATHS KHHEMATUKU (IIyTh, MIEpEMEIIECHNE, CKOPOCTh U YCKOPEHUE Ma-
TepuanbHOI Toukn) HopMasibHOE U TaHT€HLMAIBHOE YCKOPEHHE.

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

3. KpuponuneiiHoe TBMKEHUE U IBUKEHUE TIO OKPY)KHOCTH (TIEPHOJ, YacTOTa, yIiIoBas
CKOpOCTb, YIJIOBOE YCKOPEHHE).

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

5. HWmnynbc. 3aK0H cOXpaHEHUs UMITYJIbCA.

6. KoHcepBaTuBHBIE U HEKOHCEpBAaTUBHBIC CHIIBI. [loTeHIManpHOE cuitoBoe moie. Pa-
00Ta ¥ KHHETHYeCKast SHeprus. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPTUH.

7. Jlunamuka TBEpmOro Tena, MOMEHT cui. OCHOBHOE ypaBHEHHE TUHAMHUKU Bpalla-
TEJIBHOTO JBUKECHHUSL.

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

9. MomeHT uMITyIIBCa TBEPIIOTO TeNa. 3aKOH COXpaHEHHs MOMEHTa MMITyiabca. KuHe-
TUYECKasi JHEPTUsl BPAILICHMUS.

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 UAeaNbHOTrOo rasza. M3omnporecchl.

ITepBoe Hauasio TepMoguHamMuku. Temnora. TemnoéMKOCTb.

AnmunabatHsblii npouecc, ypaBHenue [lyaccona.

[uxn Kapno u reopemsl Kapno.

Bropoe nauano tepmonuHamuku. OOpaTUMbIe U HEOOpAaTUMBIC MPOIECCHL. DHTPO-

DJIeKTPOMAarHUTHbIE BOJIHBI M UX CBOMCTBA.
HNurtepdepentusa. Ycnous HaOMOACHHUS. Y CIIOBUS MakCMMyMmMa M MUHUMyMa. MH-

TepepeHIns B TOHKUX IUIeHKaX, Konba HetoToHa u 1.1.

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.

[Monsipuzanus. 3akon bprocrepa, 3akon Mastoca.
Hucnepcusi.
KopnyckynspHao-BosniHOBOU jayanu3M. DOTOH U €ro XapakTepUCTUKHU (SHEPrus, UM-

A dexr Komnrona.

dotorpdexr.

TemoBoe n3nyueHue. AOCOJIIOTHO YEPHOE TEIIO.

Atowm. [Toctynatst bopa. BeiBog pacueTHbIX (hOpMyIT ISl CKOPOCTH U pajinyca opouT

aToMa BoJopoaa.

28.

SAnpo. Cocras siapa. ledexT macc.

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

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 2pApUKo8 COOMEEemcmayom 0BUNCEHUIO 2020 mena?
V — CKOpOCTh T€la, X — IIYTh, IPONHJCHHBINA 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
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  OCMAHABIUBAEMIC.
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 cury 1500 H eodonv aunuu Osudicenus. C  kaxkum
YCKopeHuem meno  Oyoem — COCKaIb3bl8amb 6HU3 6001b HAKIOHHOU NJIOCKOCMU NOCIe
npexpaujerus 0eticmeus Cuibl?

C kaxum ycxoperuem osudcemcs 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 ckoavoicenuss: 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 CTYAEHTOB 3204HOi GopMbI 00yUYeHUu st
(TeKymmii KOHTPOJIb)

Konmponvnasa paboma evinonnsemcs no eapuanmam, Homep 6apuanma CoOmeemcme)-
em nops0K080My HOMepy CmyOeHma 8 cpynne.

KonTpoabHasi padora mo pasaeiy «JeKTPOMarHeTu3m»
(Bapuanr 1)

1. Jlsa wmanenbkux mnpoBoasmux Imapuka Maccamu M=0,1 T mnoaBelIeHBH 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 10JIi 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, HAaXosIIeiics Ha paccTosHuu 10 cM

OT LIEHTpA 3apsDKEHHOTO 1apa paauycoM 1 cm (=2), ecnu nmorennuan 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 3HaueHHWE CHIIBI TOKA B MPOBOJHUKE 32 ATOT
MPOMEXKYTOK BPEMEHH.

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

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

(o]

s B

5. TIlo TOHKOMY HPOBOIHMKY, M30THYTOMY B BHJE IPaBUJILHOTO HIECTUYTOJBHHKA CO
croporoit =10 cm, maer Tok cuioir 1=20 A. OmpenenuTs MarHUTHYIO HHIYKIWIO B IEHTPE
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
oTHOCHTENBbHO Auamerpa Ha yroi a=30° . OnpeseNuTh COBEPIIEHHYIO PaboTy.
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KonTpoasHas padora no pazgenay «Onruka»
(BapuanT 1)

1. TNoka3arenu mpenomicHus IBYX BemiectB N;=1,5 u n, =2,4. KakoBo MOKHO OBITh
OTHOIIEHUE TOJIIUH OSTUX BEIIECTB, YTOOBI BpPEMsI PACHPOCTPAHCHHS CBETa B HHUX OBLIO
OJMHAKOBBIM?

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

| n1=15

T d n1=1
n3=15

3. BeiBectu ¢opmyny JUis OIpelneneHus pajguyca CBETIbIX Koieln HbpioToHa B
OTpakeHHOM cBeTe. Crienarb pUCYHOK X0Ja JTydei.

4. Ompenenutb CKOPOCTh pPACIPOCTPAHEHHUS CBETa B HEKOTOPOM BEILECTBE, €CIH
U3BECTHO, YTO IMPEAEIbHBIA YroJl MOJIHOIO BHYTPEHHEr0 OTPAXKEHHS paBEH YIJIy IOJHOU
MOJISIPU3AIIMY TIPU OTPAKEHUU CBETA OT 3TOT0 BEILIECTBA.

7.4. CooTBeTCTBHE LIKAJbI OLIEHOK U YPOBHEi c)oOpMHUPOBAHHBIX KOMIIETEHIHIi

YpoBeHs chopmu-
POBaHHBIX KOMIIE- Ouenka Iloscuenus
TEHLNI

TeopeTtnueckoe cojlep:kaHue Kypca OCBOCHO MOJI-
HOCTBIO, BCE IMPETyCMOTPEHHBIE MPOrpaMMOi OO0y4YeHHUs
yueOHbIE 33a/JaHUS BHIIOTHEHBI.

OO0yuarmuiicss 1eMOHCTPUPYET OTIMYHBIE TEeOope-
S» TUYECKHE U MPAKTUYECKUE 3HAHUS 3aKOHOB (PM3HMKH, CIIO-
Bricokwnii (oTimuHO) COOEH CaMOCTOSITEILHO BHIOMPATh (PU3HUYECKUE MOJIEIH,

(bopMyIbI, aNTOPUTM U T.II. 7Sl PEHICHUS MOCTABIEHHBIX
3aJ1a4; clocoOeH CaMOCTOSTENbHO PelllaTh TOCTaBIEHHBIE
3aJjau, B TOM 4Hcie MpodeccuoHalbHbIE, C y4eTOM (H-
3UYECKONl M MaTeMaTH4eCKOM OLIEHKH 3()PeKTUBHOCTU
MPUHUMAEMBIX pelIeHUN

Teopetnueckoe cojliepkaHue Kypca OCBOEHO IOJI-
HOCTBIO, BCE IMPETyCMOTPEHHbIE MPOrpaMMoii 00ydeHus
yueOHbIE 3a/laHusl BBIIOJHEHBl C HE3HAUMUTEIbHBIMU 3a-
MEUaHUSMH.

o OOyuaromuiicss 1eMOHCTPUPYET 0a30BBIE TEOPETH-
basosbiit (xoporo) YeCKHE U MPAKTUYECKHE 3HAHUS 3aKOHOB (DM3UKHU, CIIOCO-
OeH BbIOMpaTh (pU3HUECKUEe MOJIETH, POPMYJIbI, AITOPUTM
U T.II. JUIA PEUIeHUs OCTaBJIEHHBIX 33J]ay; CIOCOOEH pe-
11aTh MOCTaBJIEHHBbIE 3a/ladM, B TOM 4ucie mpodeccuo-
HaJIbHBIE, C Y4YeTOM (U3UYECKON W MaTeMaTHYecKOou
OIICHKH 3(PPEKTUBHOCTH MPUHUMAEMBIX PEIICHUN

Teopernueckoe cojaepx)aHue Kypca OCBOEHO Ya-
CTUYHO, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaAMMOi
0o0ydeHus yaeOHBIX 3aJJaHUI BBIIIOJIHEHO, B HUX UMEIOTCS
OIINOKHU.

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

OOyuaronuiicss 1€MOHCTPUPYET MOPOrOBBIE TEOPE-
THYECKHE U MPAKTHUECKUE 3HAHHUS 3aKOHOB (DM3MKH, 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(ECCHOHATIBHEIE, C
yueToM (PU3NYECKON M MaTeMaTU4ecKoi OLEHKH 3 ek-
TUBHOCTHU NPHHUMAEMBIX PELICHUH

Teoperuueckoe conepkaHue Kypca HE OCBOEHO,
OOJIBLIMHCTBO MPELyCMOTPEHHBIX TPOrpaMMOoil 00ydeHus
y4eOHBIX 33aJaHui MO0 HE BBIIOIHEHBI, JTUOO0 colepKat
rpyOble OIMOKH; AONOJHUTENbHAS CAMOCTOSITENbHAs pa-
00Ta HaJx MarepuanoM He IMpHBela K KakoMy-JIHOO 3Ha-
YUTEIbHOMY MOBBIIIEHUIO KAayecTBa BBINOJIHEHUS yuyel-
HBIX 3a/IaHUM.

OOyuarouuiics HE IEMOHCTPUPYET TEOPETUUECKUX
U TIPAKTUYECKUX 3HAHUH 3aKOHOB (PM3HMKH, HE CIIOCOOCH
BbIOMpAaTh (U3NYECKUe MOJENIH, (POPMYIbI, aIrOpPUTM U
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

CamocrosrenbHas paboTa cocOOCTBYET 3aKPEMJICHUIO HAaBBIKOB PabOThl C y4eOHOH U
HAYYHOH JIMTEpaTypoil, OCMBICIICHUIO U 3aKPEIICHUIO TEOPETHYECKOT0 MaTepHralia o yMEHUIO
apryMeHTHPOBAHO IpeJyIaraTh (Pu3nYecKre MoJIeNIN IPOIeCcCOB, BKII0Yass 000CHOBaHHbIN BHIOOD
METO/Ia M ammaparypHoro o(GopMIIEeHHsS TEXHOJIOTHYECKOTO IPOIecca, MO3BOJISIONINE MaKCH-
MaJIbHO OBICTPO U AP GEKTUBHO PEIIUTh MOCTABICHHYIO HHKEHEPHYIO 3aj1auy.

CamocrosiTenbHast paboTa BBIINOJIHSIETCS BO BHEAYJUTOPHOE (ayIUTOPHOE) BpeMs 1O 3a-
JAHUIO M TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelis, HO 0e3 ero HemnocpeacTBEHHOIo
ydacTus (MPH YaCTHYHOM HENOCPEICTBEHHOM YYaCTHH TPENoJaBaTelisi, OCTABIIIONIEM BeIy-
IIyI0 pOJIb B KOHTpPOJIE 32 pabOTOM CTY/IEHTOB).

B npouecce mzyuenus mucuurumebl «Pusnka» OakanaBpamu HampasieHus 18.03.02 —
OHepro- U pecypcocOeperaronme nporecchl B XUMUUYECKOW TEXHOJIOTUH, HePTeXUMHUU U Ouo-
TEXHOJIOTUU  OCHOBHBIMU GUOAMU CAMOCMOAMENbHOU pabombl SBISIOTCS:

[l mOAroTOBKA K ayJUTOPHBIM 3aHATUSAM (JIEKLIUSAM, J1a00paTOPHBIM U MPAKTHUECKUM 3a-
HSTHUSM) U BBIIIOJIHEHHE COOTBETCTBYIOIIMX 3a/JaHUII;

[l camocTosiTenbHas paboTa Ha/l OTJACIBHBIMU TEMaMHU Y4eOHON AUCIUIIUHBI B COOTBET-
CTBHH C Y4€OHO-TEMATHICCKUM TUIAHOM;

(] BBIMOJIHEHHE TECTOBBIX 3aJIaHUIA;

[l TOATOTOBKA K 3a4€Ty, SK3aMEHY.

Ha 3anamusx nexyuonnoco muna TIpeNofaBaTelb U3JaraeT M pa3biCHAET OCHOBHBIE,
HanOoJiee CJI0XKHBIE MIOHSITHS TEMBI,  TAKXKE CBSI3aHHBIC C HUIMH TEOPETUYECKHE U TIPAKTHIECKUE
npo0IeMbl, JaeT PEKOMEH/IAIIUH Ha BBIITOJHEHUE CAMOCTOSITETbHONU PaOOTHI.

B xoxe nekmuit 00yqaronmmcst peKOMEHyeTCs

— BECTH KOHCIIEKTUPOBaHHE y4eOHOro MaTepHuaa;

— o0parate BHUMaHHE Ha OINpEeeNIeHHs MMOHATHH, (POPMYITHUPOBKH 3aKOHOB M MX MaTe-

MaTHUUYCCKOC BBIPAKCHUC, MOJIOKCHUSA, PACKPBIBAOIIHNE COACPIKAHUC TCX HJIM WHBIX SIBIICHUHN U
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IIPOLIECCOB, HAYYHBIE BHIBO/IBI U IPAKTUYECKUE PEKOMEHAALNH 10 UX IPUMEHEHUIO;

— 3a/1aBaTh MPENO/IaBaTENI0 YTOUYHSIONINE BOMPOCH! C LIENBI0 YICHEHUSI TEOPETUUECKUX
IIOJIOXKEHUH, Pa3PEIICHUs CIIOPHBIX CUTYALUH.

B pabounx KOHCHEKTax >KelaTelIbHO OCTABIATH IOJIA, HA KOTOPHIX BO BHEAYAUTOPHOE
BpEMs MOKHO CZETaTh MOMETKH U3 Y4eOHO-METOINYECKOTO 00ECIICUEeHUS ISl CAMOCTOSTEIbHON
paboThl 00yYarOIIMXCs, JOTOHSIONIET0 MaTepuall MPOCIYIIAHHONW JIEKIIMH, a TaKKe MOMETKH,
MOTYEPKUBAIOIINE 0COOYIO BaXKHOCTh TE€X MJIM UHBIX TEOPETUYECKHUX MOJI0KECHUH.

Jljig ycrenrHoro oBjia/ieHus KypcoM HeoOXOAMMO MocelaTh Bee JEKIUHU, TaK KaK Tema-
TUYECKUH MaTepHuaj B3aUMOCBS3aH MEXIy co0oi. B ciydasx mporycka 3aHATHS CTYACHTY
HEOOXOJUMO CaMOCTOSTEIbHO M3YYUTh MaTepHall U OTBETUTh Ha KOHTPOJbHBIE BOIPOCHI IO
IPOIYILIEHHOW TEME BO BpEMS MHAUBUAYAIbHBIX KOHCYIbTALUI.

BaxHOl 4YacThlO CaMOCTOSTENILHOW pPA0OTHI SBISETCSA YTCHUE YYCOHOW W HAaydHOU
muteparypbl. OcHOBHas (yHKIMS y4eOHMKOB — OPHUEHTHPOBATH CTY/AEHTAa B CHCTEME 3HAHHIA,
YMEHUIl U HaBBIKOB, KOTOpBIC NODKHBI OBITH YCBOEHBI OYIYIIMMHU CHELUAIMCTaMHU IO JaHHOMN
JCLIUILIIMHE.

Brimonnenue npaxmuueckux pabom SBISETCS 4acTbIO CaMOCTOSITENIbHOM paboThl Oaka-
JaBpa M MpeycMaTpUBaeT UHIANBUIYAIbHYIO pad0Ty 00yJaromerocs ¢ yaeOHo, TEXHUIECKOM U
CIIPABOYHOM JIUTEPATYPOH MO COOTBETCTBYIOIIMM TE€MaM MpaKTUYECKuX 3aHsaTuil. llenbro mpak-
TUYECKOH pabOTHI — 3aKPEIICHNE U OTPA0OTKA MPAKTUYECKUX HABBIKOB, MIOJYYEHHBIX HA JICKI[U-
OHHBIX 3aHATUAX. OOyyaroUIuiics BBHIMONHSACT 3aJaHue 1o BapuaHty. Homep BapuaHTa cOOTBeET-
CTBYET IOPSAJKOBOMY HOMEPY CTY/IEHTA B CIIMCKE IPYIIIIHI.

PykoBoauTens U3 4yucna npemnojaBaTenieil Kageapsl OCYIIECTBISET TEKyIee PYKOBOICTBO,
KOTOpPO€ BKJIIOYAET: CUCTEMATHYECKHE KOHCYJIbTAIlMHM C LIEJIbI0 OKa3aHUsI OPraHM3al[MOHHOM U
HAyYHO-METOJIMYECKOM MOMOIIM OakanaBpy; KOHTPOJb HaJ BBHIIOJHEHUEM PabOThl B YCTaHOB-
JICHHBIE CPOKH; TIPOBEPKY COJIEPKaHHS U 0(hOPMIICHHUS 3aBEPIICHHOM pabOoTHI.

[TpakTrueckast paboTa BBIMOIHIETCS 00YUYAIOUIUMCS CAMOCTOSITEIbHO U MPECTABIAETCS K
IIPOBEPKE IPENOAABATENIO A0 Hauajla 3K3aMEHAI[MOHHOM CEeCCUU.

Pabora momxHa ObITh akKypaTHO oopMIIeHa B IEYaTHOM HIIM MUCbMEHHOM BUJE, YA00HA
JUISL TIPOBEPKH U XpaHEeHHWs. 3almrTa padOThl MOXKET HOCHTh KaK WHIAMBHIYaJIbHBIH, TaKk U IMy0-
JUYHBIA XapaxkTep.

Onpoc no meme 1abopamopHoti pabomsl TPEACTABISIET COOOM OTBETHI HA TTOCTABJIICHHBIC
BOIPOCHI nepest Ja0opaTopHOil paboTol M mocie e€ BhIoJHeHUs. V3noxkeHne B MUCbMEHHOM
BUJIE PE3YJIbTATOB 3KCIEPUMEHTA U TEOPETHUECKOI0 aHallM3a WM PellIeHUe 3a/1a4u 10 OIpee-
neHHoit Teme. ConepkaHue MHAMBUIYaAJBHBIX BOIIPOCOB IO TeMaM J1IabopaToOpHBIX paboT opu-
E€HTHPOBAHO Ha MOJrOTOBKY OakalaBpOB 110 OCHOBHBIM BOIIPOCaM Kypca. YpOBEHb BBIIOJIHEHUS
MO3BOJISIET MPENoJaBaTessiM CyJUTh O XO/€ CAMOCTOSTEIbHON paboThl OaKaIaBpOB B MEXCECCH-
OHHBIHM IIEPUOJI 1 O CTETIEHU MX MOJTOTOBKH K 3aUeTy U IK3aMEHY.

CamocTosTEIbHOE BBINOIHEHUE MeCcmogblX 3a0anuti TI0 BCEM pasfienaM JIUCLUIIMHBI
cpopmupoBanbl B (orze oleHOUHbIX cpencTB (POC)

JlaHHBIE TECTBI MOT'YT UCIIOJIB30BaThCS:

— OakaslaBpamH IpH MOJATOTOBKE K 3a4eTy U 3K3aMeHY B popMe caMOIPOBEPKU 3HAHUI;

— MpenojaBaTesiIMU JUIsl IPOBEpKU 3HAHUN B KauecTBe (OPMBI MIPOMEKYTOUHOTO KOH-
TPOJIs Ha TaOOPATOPHBIX U JIEKIIMOHHBIX 3aHATHUSAX;

— JUTSI TPOBEPKH OCTATOYHBIX 3HAHUI 0aKaaaBpoOB, U3YUUBIINX JTAHHBIN KypC.

TecToBble 3agaHMsi paccuMTaHbl Ha CaMOCTOSITEIbHYIO pPabOTy 0e3 UCIOIb30BAHUS
BCIIOMOTATENIbHBIX MaTepHaioB. To ecTh MpU MX BBHIIOJHEHUH HE CIIEAYET MOJIb30BaThCs YUeOHOH U
JPYTUMHU BUJIaMU JIUTEPATYPHI.

JInst BBINOJIHEHNST TECTOBOTO 3aJ[aHUs, MPEXKIE BCETO, CIEAYET BHUMATEIbHO INPOUYUTATH
nocTaBieHHbId Bompoc. [locrme o3HakoMIIeHHsI C BONPOCOM CJIEIyeT MPUCTYNaTh K MPOYTEHUIO
npeylaraeMbIx BapuaHToB oTBeTa. HeoOXoIuMo MmpouuTaTh BCe BapHaHThl U B KayeCTBE OTBETa
crenyet BeIOpaTh HHAEKC (IMpoBOe 0003HAUEHHE), COOTBETCTBYIOLIMI PAaBUIIBHOMY OTBETY.
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Ha BeimonHenue tecra OTBOAMUTCS OrpaHUYeHHOE BpeMs. OHO MOMKET BapbUpPOBATHCS B
3aBUCUMOCTH OT YPOBHSI TECTUPYEMBIX, CIIO)KHOCTH M oObema Tecta. Kak mpaBuio, Bpems
BBITOJIHEHUS TECTOBOTO 3a/IaHus onpeensiercs u3 pacuera 60 ceKyH 1 Ha OJIMH BOIPOC.

ConeprxkaHue TECTOB O JUCIMIUIMHE OPUEHTUPOBAHO HA MOJTOTOBKY OaKajaaBpoOB IO OC-
HOBHBIM BOIIPOCaM Kypca. YPOBEHb BBIIIOJHEHHS TECTA MO3BOJSET MPENOAABATENSAM CYAUTH 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
CaMOCTOSITENILHON pabOThl M TpeyCMaTPUBACT MHAUBUAYAILHYIO pabOTy CTYACHTOB ¢ y4eOHOU
JUTEPATYPOH M MEPBOMCTOYHHKAMHU IO COOTBETCTBYIOIIMM TeMaM Kypca. OOydaromuiicsi BbI-
MOJTHSIET KOHTPOJIbHYIO paboTy mo BapuaHty. st 3a0uHOil hopmbl 00yueHUss HOMEp BapUaHTa
KOHTPOJILHOH PabOThI OINpeessaeTCs 1Mo ABYM MOCIeTHUM n(paM HOMEepa 3a4eTHON KHUKKH.

PykoBomuTenpy w3 umcna mperoaaBareneii kadeapbl OCYIIECTBISET TEKyIlee PYKOBO-
CTBO, KOTOPOE€ BKJIIOYAET: KOHCYJbTAIMU C IEJIbI0 OKa3aHWs OPraHU3allMOHHOM M Hay4HO-
METOIUYECKON IMOMOIIY CTYJCHTY; KOHTPOJIb HaJl BEITIOJHEHUEM PabOTHl B YCTAHOBICHHBIC CPO-
KH; TIPOBEPKY coJiepkaHusl 1 0(OPMIICHHUS 3aBEPIICHHONW PaOOTHI.

KonTponpHas paboTa BBITOJHSETCS OOYYaIOMUMCSI CAMOCTOSITENILHO M JOJDKHA OBITh
MpeJICTaBlIeHa K MIPOBEPKE MPENoIaBaTeNo J0 Havyalla SK3aMEHAIMOHHOW ceccuu. BrimonHeHue
KOHTPOJIBHBIX Pa0OT SBIISIETCS 00s3aTEIIbHBIM YCJIOBHEM JIJISl IOMYCKa CTYACHTA K 3a4eTy U JK-
3aMeHy 1o aucuuminHe. CTyIeHThl, He BBIIOJHUBIINE KOHTPOJIBbHYIO paboTy, K clladye 3auera u
9K3aMEHa He JomyckaroTcs. Pabora momkHa OBITH akKypaTHO odopmileHa B TICUATHOM WIIH
MUCHbMEHHOM BHJIE, YAOOHA JIUIS IPOBEPKHU U XPAHEHUSI.

[ToaroroBka K 3a4eTy M dK3aMEHY MPEANOJIATacT:

— U3y4Y€HUE OCHOBHOM U JOMOJIHUTEIBHOU JIMTEPATYpHI;

— M3y4YEHHUE KOHCIEKTOB JICKIU;

— y4acTue B IPOBOJUMBIX KOHTPOJIBHBIX OIIPOCAX;

— BBITTOJTHCHUE U 3aIUTHI OTYCTHBIX MAaTEPHUAJIOB IO TeMaM JIa0OpaTOPHBIX U TIPAKTHYEC-
CKHX paboT;

— BBITIOJITHCHHUE KOHTPOJIBHBIX PaboT JIsl 3a09HOM (DOPMBI O0yUYEHUSI.

9. Hepeqeﬂb l/lH(l)OpMaIII/IOHHl)IX TeXHOHOFHﬁ, HCI0JIb3YEMBIX
NMpH OCYHICCTBJICHUH 06p330BaTeJIbHOFO nmpounecca 1mo JTMCuMIlinHe

[Tpumenenne 1HQPOBHIX TEXHOJOTHH B paMKax IMPENoJaBaHUs IUCHUTUIMHBI MPEo-
CTaBIIsIET paclIMpPEHHbIE BOZMOXKHOCTHU 10 OpraHu3alMy y4eOHBIX 3aHATUH B yCIOBMAX HUppo-
BU3allMM 00pa30BaHUs U MO3BOJISET CHOPMUPOBATh Yy 00YUAIOIIMXCS HABBIKU MPUMEHEHUS 1 (-
POBBIX CEPBHCOB M MHCTPYMEHTOB B MOBCEJHEBHOM XU3HU U NMPO(EeCcCHOHAIBHONW AeATEeNbHO-
CTH,.

Jlns peanu3ayy 3TOW e B paMKax U3yYeHHsl TUCIUIIIMHBI MOTYT IIPUMEHSTHCS Clie-
Jyronie U poBbie HHCTPYMEHTHI U CEPBUCHIL:

- JAn8  KOMMYHUKalMM ¢ OOyYaroIUMUCS: VK Meccenmxkep
(https://vk.me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHmxep, pacrpo-
cTpansercs 1o nuuen3un FreeWare;

- s TUIAHUPOBAHMS — ayJUTOPHBIX W BHEAYAMTOPHBIX  Meporpustuid:  SH-
nexc.Kanennape (https://calendar.yandex.ru/) — onnaifH kaneHIapb-IjIaHep, PacIpOCTPaHIETCs
o nuuensuu ShareWare

- JUIs COBMECTHOI'O HCMOJb30BaHus ¢aitnos: SAunexc./luck — cepBuc Ui XpaHEHUS U
COBMECTHOTO HCIOJIb30BAHHS JIOKYMEHTOB, pACIPOCTPAHSETCS] MO JIMIEH3UM trialware u
@O6naxo (https://cloud.mail.ru/) — cepBuc ans co3ganus, XpaHEHUs] U COBMECTHOT'O MCIOJIb30-
BaHus (hailIoB, pacrpocTpaHseTcs Mo JuleH3uu trialware;

- Ul OpraHu3alliy yIaJeHHOW CBs3u W BUaeokoHdepenuwii: Mirapolis — cucrema ms
OpraHHu3ay KOJIJIEKTUBHON pabOoThl U OHJIAH-BCTPEY, paCIpOCTPAHIETCS MO MPONpPUETapHON
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munen3un u Agunexc. Tenemoct (https://telemost.yandex.ru/ ) — cepBUC s BUACO3BOHKOB, pac-
npocTpansiercs 1o guieHsuu ShareWare.

JlJis yCcTIenHOro OBJaICHUs JUCIMILTUHOW MCIONB3YIOTCS ClIeAyroImune HHPOPMaIuOH-
HBIE TEXHOJOTHH O0YUYCHHUS:

e [lpu mpoBeneHWH JEKIHMI HCIONB3YIOTCS MPE3CHTAIUU MaTrepuajia B IMPOrpaMMe
Microsoft Office (PowerPoint).

¢ [lpakTudeckue 3aHATHE MO TUCIUILUIMHE TPOBOAATCS C MPUMEHEHUEM HEOOXOIUMOTO
METOJIMYECKOro MaTepuaa (MeToIMYeCKue yKa3aHusl, CIPaBOYHUKH, HOPMATUBBI U T.I1.)

e JlaGoparopHble 3aHATUS [0 JUCHUIUIMHE TPOBOJISATCS B CIENHUATHN3UPOBAHHBIX
naboparopusx: «Ontuka u aromHas Qusuka», «MexaHuka M MOJEKyJsipHas (u3nKay,
«DJIEKTPUIECTBO U MAarHETU3M.

JUis TUCTaHIIMOHHOW MOAJEPKKH TUCHUIUIMHBI UCIIONb3YeTCs CUCTEMa YIpaBlIeHUs 00-
pasoBarenbHbIM KOHTeHTOM Moodle. i1 paboThl B 1aHHOW cUCTEMe Bce 00ydaroImuecs Ha mnep-
BOM Kypce MOJy4yaroT WHIUBUYyalIbHbIC JJOTUH U Mapoiib sl BXOJa B CUCTEMY, B KOTOPOH pas-
MEMIAIOTCS : MporpamMma JUCIUTIINHBI, MAaTePUANBI JJIs JCKIIMOHHBIX M WHBIX BHJIOB 3aHATUH ,
3aJlaHusl, KOHTPOJbHBIE BOIPOCHI.

Ha mpaktuuecknx 3aHATHSIX CTYACHTHI OTPaOaThIBAI0 HABBIKH PEIICHUS (HU3MUSCKUX 3a-
Ja4 ¢ 000CHOBaHKMEM BbIOOpa (GHU3UUYECKON MOJICIIH.

JIaGopaTopHbIe 3aHATHS 10 AUCHHUILIMHE MIPOBOISATCS C UCIOIB30BAHUE PA3THMYHOTO Ja-
OopaTopHOro 060pyI0BaHMsl, a TAK)KE Ha JTA0OPAaTOPHBIX CTEHAAX-ycTaHOBKax. Ha 3ansTuu o0y-
YAIOIIMICS 3HAKOMUTCS ¢ PU3NYSCKUMHU METOJIaMHU aHaJIn3a, paboTOW M yCTPOWCTBOM Jlabopa-
TOPHOTO O0OPYIOBaHUS, UCIOIB3YEMOT0 MPH pelIeHnH (PU3NUECKUX 3a7ad, YUYUTCS IPOBOAUTH
OKCIIEPUMEHTHI, CTPOUTH (PU3UICCKUE MOJICIIH, TPOBOJAUTH PACUYETHl M JIeJaTh OICHKY MOTPEII-
HOCTEH.

B niporiecce n3ydeHus AUCIUATLINHB YICOHBIME IESIME SIBIISTFOTCS BOCIIPUSITUE YISOHOU
uHpopMaliu O (PU3NYECKUX OCHOBAX W MPUHIUINAX JIA0OpAaTOPHOW pabOTHI, €€ YCBOCHHE,
3aIIOMHUHAHUE, a TAK)KE CTPYKTYPUPOBAHNE TIOJTyUYECHHBIX 3HAHUHN M Pa3BUTHE WHTEILICKTYATbHBIX
YMEHHH, OpPUEHTHUPOBAHHBIX Ha CIOCOOBI JCSITENBHOCTH PEMPOAYKTUBHOTO XapakTepa.
[TocpeacTBOM HCITOJIB30BAHMSI ATHX WHTEIUICKTYAbHBIX YMEHHUH JOCTUTAIOTCS Y3HABAHHE paHee
YCBOGHHOTO MaTepHalia B HOBBIX CUTYaIUsAX, IPUMEHEHHE a0CTPAaKTHOTO 3HAHMS B KOHKPETHBIX
CUTYaIUsX.

Jl5is JOCTHKEHHsI STUX 1eJIeld UCTIONB3YIOTCS B OCHOBHOM TPaIUIIMOHHBIE HH(OpPMATUB-
HO-Pa3BHUBAIOIIAE TEXHOJOTHH OOYYCHHSI C YYETOM Pa3IMIHOTO COYETAHUsS MACCHBHBIX (OpM
(;exuus, 1a00paTOpHOE M MPAKTUUECKOE 3aHSATUE, KOHCYNbTAIMs, CAMOCTOSITENbHAS paboTa) U
PEIPOIYKTUBHBIX METOJ0B OOy4YeHHs (ITOBECTBOBATEILHOE MU3JIOKEHHE YUeOHOU HH(pOpMAIIHH,
O0OBSICHUTEIIBHO-UJUTFOCTPATUBHOE U3JIOKEHHUE) U JTA0OPaTOPHO-TIPAKTUUECKUX METOJIOB O0yue-
HUSL.

YHupepcurer obecrieueH HEOOXOJAMMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO MPOrPaMMHOTO
obecrieueHus:

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

- oneparoHHas cucteMa 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 — CtaHaapTHBIH
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— oneparmonnas cucrema Windows Server. KonTpakT Ha ycinyrd mo MpelIoCTaBICHHIO
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 ynpasienus: ooydenneM LMS Moodle — mporpammHoe obecrieueHue ¢ OTKpbI-
TBIM KoioM, pactipoctpansercs rno jurneHsuu GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — nporpammuoe obecredcHue
pacIpoCcTpaHsIeTCs O MPOCTOH (HEMCKIIFOUUTEIHHOH ) JTUIICH3UH.

10. Onucanue MaTepuaAJIbHO-TEXHUYECKOM 0a3bl, HE00OX0IMMOI 1)1 OCYLIECTBJIEHUSA
00pa3oBaTeILHOIO NMpoIecca mo JTUCIHHIINHE

Peanuzanus yueOHOT0 mporecca OCyIIECTBISETCS B CIIEHHAIbHBIX YISOHBIX ayIUTOPHIX
YHHUBEpPCUTETA I MPOBEACHUS 3aHATUN JIEKIIMOHHOTO THIA, MPAKTHUYECKUX 3aHITHUM, Jabopa-
TOPHBIX PabOT, TPYNIIOBBIX U WHIAUBHIYAIBHBIX KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS U MPOMeE-
JKYTOUHOHM arTecTanuu. Bce ayauTopuu YKOMIUIEKTOBAHbBI CIIELUATHU3UPOBAHHON MeEOENblo U
TEXHUYECKUMHU CPEJICTBAMH OOYYEHHs, CIYKAIIMMHU JJIs1 IPECTaBIeHUs yaeOHON nH(bOopMaIu
Oonbiioi ayauropun. [Ipu HeoOXoauMOCTH 00yUaroIIMMCs MTpeaIaraloTcss Habopsl 1eMOHCTpa-
[IMOHHOTO 00OPYIOBaHUS U y4eOHO-HATIISIHBIX MOCOOUH, 00ECIIeYNBAIOIIIE TEMATHICCKUE UJI-
JOCTPALIUU.

CamocrosiTenbHas paboTa 00y4aroIIMXCsl BBIMOIHACTCS B CIICHUATIM3UPOBAHHON ayAUTO-
pum, KoTopas 000opyaoBaHa y4eOHOIl MeOenbl0, KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTHIO
NOJKITIOUeHUs K ceTH «VHTepHeT» u 00ecTieYeHrneM JOCTYIa B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
obpasoBarenbhyto cpenay YIJITY.

Ectp momemienne s XxpaHeHHsI © MPO(UIAKTHYECKOTO 00CTYy)KHBaHUSI y4eOHOTO 000-
PYJIOBaHHS.

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

OCHaIIEHHOCTh CIICIMUAIBbHBIX IIOMECIICHUI
n HOMCH.[CHI/Iﬁ JUIA CaMOCTOSTEIIbHOMI pa60TbI

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

EN U MPOMEKYTOUHOU aTTECTAllUH.
ITomemenue i 1abopatopHbix padot | Jlaboparopus «OnTuka W aToMHasi (PU3NKA»
OCHAIIleHa J1a00OpaTOPHBIMU CTOJIAMHU U CTYJbSMH,
CIEYIOIIUM 000pyIOBaHHEM: CHEKTPO(POTOMET,
MHKPOCKOII CTEPEOCKONNYECKUH, MUKPOCKOI OHO-
JOTHYeCKHui, roHuomeTp, KommbioTep Celeron
633A, 1udpoBOi BOIBTMETP, JUPPAKIMOHHAS
pemeTka, miaargopmMa C  J1a3epoM, TaHIEHC-
rajJlbBaHOMETP, HCTOYHUK IIOCTOSIHHOTO TOKa,
MYJBTUMETP, MPOBOAHHUKH, KAaTyIIKU, OJOK MHIU-
Kauuu uupoBoi, BOJIBTMETP, aMIEPMETP, MUIUIH-
amnepMmeTrp (MOCTOSHHOTO M MEPEMEHHOr0 TOKa),
MWUIMBOJIBTMETP (IIOCTOSHHOTO M IEPEMEHHOTO
TOKa), (YHKIMOHAJIBHBIM TEHEPaTop, OCIUIIIO-
rpad, TaTYNK TaBICHUS

JlabopaTopusi «MexaHuka W MOJICKYJIsIpHasi
(pu3uka», ocHalleHHass Ja0OPATOPHBIMU CTOJIAMH
U CTYJIbSMH, CIEAYIOIIUM OOOpYIOBAaHUEM: Je-
MOHCTPALHOHHBII CTOJI CO IIKaJI0M TPaHCIIOPTHUPA,
1a0opaTOpHbIE YCTAaHOBKHU, KOJEOMIOLuiics MasT-
HUK C MH(QPAKpacHON paMKOW, MasTHUK (u3nye-
CKHUH, CIIyCKOBOM MEXaHM3M C LU(POBBIM CUETUU-
KOM, MalinHa ATByJa, MasTHHUK MakcBeiia, Ma-
atauk O0epOeKa, CTeH ] TabopaTopHbIi
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JlaGopaTopusi «JIEKTPUYECTBO M MArHEeTU3IM»
(KOMUILIOTEPHBIH KJIACC) OCHAILEH CTOJAaMU U
CTYJbsIMH, paboYMMM MeCTaMH, OCHAIlEHHBIMU
KOMIIBIOTEPAMU C BBIXOJIOM B ceTh MHTepHET u
AJICKTPOHHYIO HH(DOPMAIMOHHYIO 00pa3oBaTeib-
HYIO Cpely ¥ 000pyIOBaHUEM: OBEPXEI-TIPOCKTOP,
1a00paTOPHBIN MPAKTUKYM (BUPTYIbHBIN), KOM-
nptorep (13 mr.)

Tlomemenns g1t caMOCTOSITEIILHOMN
paboThI

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

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

Pacxonnble MaTepuasbl Uisi peMOHTa M OOCITYKH-
BaHMs TEXHUKH. MecTa U1 XpaHeHus 000pyaoBa-
HUs
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