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Pa3zpab6orana na xadenpe Briciieit matemaTuku, pusznku u uHpopmaruku OI'bOY
BO «I'Y3» B cOOTBETCTBHH CO CIEYOLIMMHA HOPMATUBHBIMU JIOKYMEHTaMU:
— Ilopsinok opraHu3anMy M OCYLIECTBIEHUS 00pa30BaTENbHOW AEATEIbHOCTH IO

0o0pa3oBaTeIbHBIM MPOTPaMMaM BBICIIETO O0pa30BaHMS — MporpaMMaM OakajaaBpuarta,
mporpaMmaM CHEIHaIUTeTa, IporpaMMaM MarucTparypbl, YTBEPXKICHHBINH MPUKA30M
MunoOpnayku Poccun ot 06.04.2021 No245.

— ®@enepanbHbIl  TOCYAPCTBEHHBIH 00pa30BaTENbHBIN CTaHIAPT BBICIIIETO
oOpa3oBaHus 1Mo HarnpasieHuto noArotToBku 05.03.06 Dkosorust U NpUPOAONOIb30BAHUE,
VTBEP)KIEHHBIM mpukazoM MuHHUCTepcTBA 00pa3oBaHus U Hayku Poccuiickoit
®enepaunu ot 07 aBrycra 2020 r. No 894.

PaGouas mporpamma  JHMCHMIUIMHBI  COCTaBlieHa B paMKaX  OCHOBHOM
npodeccronanpHO oOpaszoBarensHOl mporpammbl (OITOII) Beicmiero obpa3oBaHust H
YYUTBHIBAET OCOOCHHOCTH O0YUEHHUS MPU MHKIIIO3UBHOM 00pa30BaHUU WHBAJIUIOB U JIUI] C

OTrPaHUYEHHBIMU BO3MOXHOCTSIMU 3710poBbs (OB3).
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1. IIAHUPYEMBIE PE3YJIbTATHBI OBYUEHUS 110 JUCHUIIJIMHE, EE
OBBEM 1 MECTO B CTPYKTYPE OBPA30BATEJBHOMN ITPOT'PAMMBI
1.1 IlepeyeHpr IMUIAHHUPYEMBIX PpPe3yJbTATOB OOY4YeHHs] MO0 IUCHMUILIMHE,
COOTHECEHHBIX ¢ IUIAHUPYEMBIMH pe3yJbTaTaMHM OCBOCHHSI 00pa3oBaTebHOM
NMPoOrpamMmabl
lens yueOHOM AUCHUIUIMHBI 3aKJIIOYACTCS B TOJIYYEHUH OO0 YYArOITUMUCS
TEOPETUYECKUX 3HAHUHN /i1 6a30BOM MHKEHEPHO—(DU3UUIECKON MOATOTOBKH OaKaiaBpoB,
MO3BOJIIIOIIUX  YCIEIIHO pelIaTh COBPEMEHHbIE MPUKIAJAHBIE 3a7auyd, a TaKkKe
(hOpMUPOBAHUIO TIPAKTUYECKUX HABBIKOB M TOTOBHOCTH K CaMOCTOSTEIBHOMY HX
MIPUMEHCHHUIO B COCTaBE KOMAaHJIBI JIJIS PEIICHMS 3a/1ad B MpodecCHOHANBHOM cdepe.
3agaun y4eOHON AUCIUTIINHBIL:
l.®opMupoBaHre HAy4YHOIO MHPOBO33PEHUS U  COBPEMEHHOTO  HAyYHOI'O
MBIIIJICHUS.
2.03HaKOMJIEHHE C OCHOBHBIMH (DPU3MYECKUMU SIBICHUSIMU, 3aKOHAMHU U TCOPHUSIMHU
KJIACCUYECKOM M COBPEMEHHOUN (PU3UKU
3.03HaKoMJICHHE ¢ COBPEMEHHOW Hay4dHOW ammapaTypoi, popMHupoBaHHE HaBBHIKOB
poBeICHUS (PU3NUECKOT0 IKCIIEPUMEHTA.
[lepedyenb miIaHUpPyEeMbIX PE3YJIbTATOB OOYUECHUS MO JUCHUIUIMHE, COOTHECEHHBIX
C IUIAaHUPYEMBIMH pPe3yJbTaTaMH OCBOCHHS 00pa30BaTEIbHOM MpOrpaMMbl MPUBEICH B
tabmure 1.1.
Tabnuna 1.1 — Ilmanupyemsle pe3ysbTaTbl 00y4eHHs IO JUCHUIUIMHE

Komnerennus Nuaukaropsl IInanupyemsbie pe3yJibTaThl 00Yy4YEeHHUS 110
KOMIIeTeHI U AUCHMILINHE, XapaKTepHU3yIolIue 3Tanbl
Kon Copep:xkanue (popMupoBanus KomMneTeHUM
KOMIIeTeHIUU (MJIH ee
YacTH)
OIIK- | CriocoOeH MpUMEeHsTh OIIK-1.1 3HaTh B oonacmu 3snanus u nonumanus (A) - sname
1 0a30BbI€ 3HAHUS (byHIaMeHTaIbHBIC 3uatp Ponb  ¢usuku B COBpEMCHHOM
byHIaMEHTATBHBIX pasiesbl €CTeCTBEHHO- mupwmsalyy.  OCHOBHEIC  (usirieckne

ABJICHUA, TIOHATHA, 3aKOHbBI W TCOPUH

pas/ieNos Hayk O 3emile, | HayuHOro 1 KJIACCUYECKOM WM COBPEMEHHOH (DH3UKU.
€CTECTBEHHO-HAYyYHOIO0 | MaTeMaTH4YECKOro AKTyanbHble TpoGIeMbl  COBPEMEHHOI
U MAaTEMAaTUYECKOT O I[UKJIOB, ¢busuku. (A-1)
IIUKJIOB HpH peIJ_ICHI/II/I I/ICHOHBSyCMBIe HpH OCHOBBI (I)I/ISI/II{CCKOFO HCCIICIOBAHUA. (A-
3aJa4 B 00J1acTH pemieHun  3agad B 2)
Metoapl 00pabOTKH 3KCIIEPUMEHTAIBHBIX
3KOJIOT'MH U 00acTH DJKOJIOTHH H JaHHEBIX. (A- 3)
IMpHUPOAOII0JIb30BaAHUA MpHUPOJAOIIOJIB30BaAHUS B o6nacmu unmenneKkmyansubix Hagvikos (B) -
ymemp
Ymernb DopmymupoBaTh PU3NKO—MATEMAaTHIECKY IO

MOJIeJTh TIPOLIECCOB IS AKTUBHOM
JeATENBHOCTH 110 OXPaHe OKPYIKAIoLIeH CPEBI,
PalMOHAILHOMY TIPUPOIONONB30BaHkK0. (B-1)
Pemath GU3NUECKUE U HHKEHEPHBIE 3a/[a9H.
(B-2)

OLEHNBATH TOCTOBEPHOCTH MOy IaEMbIX
pe3yibratoB. (B-3)
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Komnerenuus HNuaukaropsl ITnanupyemsble pe3yJibTaThl 00y4eHHUS 110
KOMIIEeTeHI Ui JAUCUHUILIMHE, XapaKTEPU3YIOIHe ITANbI
Kon Copep:xanue (popMupoBanus KoMneTeHUM
KOMIIeTeHIIUU (MJIH ee

YacTH)

B obnacmu npaxmuueckux naswvikog (C) - 6naoems
HasbIKAMU

Buagers | Ilppuemamn u  Meromamum  pemIeHHS
KOHKPETHBIX 3aJa4 M3 pa3HBIX 00JacTer
(GU3MKH, TO3BOJMIONIMX B JajJbHEHIIeM
pearh umxenepHsie 3agaqn. (C-1)
HaBeikamu npoBeneHnst
9KCIEPUMEHTAIBHBIX UCCIIET0BAHUH
Pa3IUYHBIX (PU3NYECKUX SBICHUHA 1
OLICHKH TIOTpeInHoCTH m3Mepenuid. (C-2)

OIIK- | CriocobeH NpUMEHSITh

3 0a30BbI€ METO/IbI 0a30BBIMH  METOAAMU
HKOJIOTUYECKUX 1ab0opaTOpHBIX
WCCIIEZIOBAHUN AJIs 9KOJIOTUYECKUX
peueHus 3a1a4y HCCIIEIOBAHU,
npodeccruoHanbHoM aKTUBHO
JeATeIbHOCTH UCTIONB3YEMBIX  JIJIst

pelieHus 3ama4y
npodeccruoHabH oM
JesITeTbHOCTH

OIIK-3.2. Braxers

B o6nacmu 3nanusa u nonumanusa (A) - 3nameo

3HaTh basoBele METOBI 11a00paTOPHBIX
9KOJIOTHYECKHUX HCCiIeioBanuil . (A-1)

B o6racmu unmennexkmyanvnvix Hagvlkos (B) -
ymemp

Ymernb [IpoBoaAUTH aHANN3 TOCTOBEPHOCTHU
Pe3yIbTaTOB JTA0OPATOPHEIX
9KOJIOTHYECKUX HccienoBanuii. (B-1)

B obnacmu npaxmuueckux nagwvikog (C) - 6naoems

HagvlKamu
Baagern basoBeiMM MeTO#aMH pelIeHUs 3anady
mpo(hecCHOHANbHON  AEATENIEHOCTH  C
HCIIOJIb30BaHUEM pe3yIbTaToB
mabopaTOPHBIX 9KOJIOTHYECKUX

uccrienoBanmnit. (C-1)

1.2 MecTO IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/JIbHOM NP OrpaMMbl.

Hucnurmaa «Dusuka» — GyHIaMeHTaIbHas Hayka o0si3atenbHol yactu (51.0.08)

JUCHUIITIMH ITOATIOTOBKHU

CTYJICHTOB

no wHanpasieHuro 05.03.06 Oxomorus wu

MIPUPOIOTIONH30BaHHE 11O TPOPHII0 NOAroToBKH «IIpupogomnonb3oBanue».
HucuuninrHa uzydaercs Ha 1-oMm kypce B 1-om cemectpe.

Jlornueckas u copepkaTeNbHasi CBA3b JUCIUILIMH, yYaCTBYIOIINUX B POPMUPOBAHUU
KOMIIETEHLIUH, COEPIKUTCS B HUKE MTPECTaBICHHON TabIuIe:

Hnouxamop IlpexmecrByromue Jdannasn IHocenyromue U CHUIIAHBI
KoMnemeHnyuiis AHCHUTIMHBI AUCHMILTHHA
Xumust
OIIK-1.1 ®dusuka (Kypc cpeaHei buopasznoobpazue
®dusznka
OIIK-3.2. IIKOJIBI) OCHOBBI THIPOXHMHH
O61as SKoNOTUs
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1.3 O0bemM AMCHUILVIMHBI B 3a4Y€THBIX €IMHUIAX € YKA3aHMEM KOJHYeCTBa
aKaJeMH4YeCKHX YacOB, BbIIEJEHHbIX HA KOHTAKTHYI) PadoTy o00y4armoumuxcsi c
npenogasarejeM (M0 BHAAM 3aHATHH) HW HA CAMOCTOATEJIbHYH padory
o0yuyarommxcst

OO6mrast Tpymo&€MKOCTh MTUCHUIUTMHBI «Du3uka» cocTaBiaseT 2 3a4ETHBIX €AWHUIIBI
WK 72 akaJeMHUYECKHUX Jaca.

O0BEM THCUMIUIMHBI IO BUIaM y4€0OHBIX 3aHATHH (B yacax)

Bcero yacos
OYHas 3a04Has OYHO-320YHas
OO0BEM TUCIUTLIMHEI (popma (opmbl (popma
o0yJeHus o0y4eHus oOy4eHus
OO01mas TPVIOEMKOCTh JIUCIHIIINHEL 72
KonrakTHast pabora oOydarommxcs 34
c mpenojamareneM (MO  BUAAM
y4eOHBIX 3aHSTHI) (BCETO)
AvynutopHas paboTa (Bcero): 34
B T. YHCIIC:
Jleximu 16
CeMuHapbI, MPAKTHYCCKUE 3aHITHS 18
JlaGopaTopHbie pabOThI
KypcoBoe npoektrupoBaHue
CamocTosTenbpHas pabora 38
Bun npomexyrodHou —arrectanuu 3a4er
oOyyaromerocs (3ader / 9K3aMeH)

2. COIEP)KAHUE U CTPYKTYPA YUEBHOM TUCHOUTIIUHBI
2.1. Conep:xkanue y4eOHOH TUCHUILIHHBI
ConepkaHue AUCHUIUIMHBI BKIIFOYAET CICAYIOIIHUE Pa3ielibl, TEMbI U COJICpKaHUE
10 TEMaM.
Paznen 1. O0mue npeacraBjieHus 0 MATEPUAIBHOM MHUPe.

Tema 1. CTpoeHue BelnecTsa U BeeJieHHOM. OCHOBHbBIC 2JIEMEHTAPHBIE YAaCTUIIBI.
Crpoenue aroma. 4 cocTosiHMs BemiecTBa. llepexolibl OJHOTO COCTOSIHUSI B JIPYTOE.
Crpoenne 3emHoro mapa u armocdepsl. Conneunas cucrema. ['amaktuka. CtpoeHue
3Be3n U ux 3Bomtonus. HelTpoHHbIe 3Be3/1bl U UepHBIC JbIphl. [IepBOB3pHIB, pazderanue
rajakTuk. TeMHas SHeprusi U TeMHasi MaTepusl.

Tema 2. Poap ¢u3ukm B COBpPeMEHHOW NUBWIN3AUMU. OHEPrus
(MEKTpOCTaHIIMKM  TEIUIOBBIE,  THAPO,  BETPOBBIC,  COJHEYHbIE,  MPUJIUBHBIC,
reorepMaibHble, TEIJIOBbIE Hacochl). TpaHcmopT (BUIBI TpaHCIOPTa, TPAHCIOPTHBIC
CETH, CEBEPHBbII MOPCKOW MyTh, WEIKOBBIM MyTh). CBA3b (BUABI JIEKTPOMArHUTHBIX
BOJIH, JIJIMHHBIE, CPEIHUE, KOPOTKHUE, YIBTPAKOPOTKHE PAJAUOBOIHBI; MUKPOBOJHHBI;
COTOBas CITyTHUKOBas CBsi3b, 4G 5G; onTOBOMOKOHHAS CBSI3b). KOMIbIOTEpHAS TEXHHMKA
(PBOMIOLIMSL  BBIYMCIUTEIBHON TEXHUKH, DJBOJIIOLUSA HAKOIUTEIbHBIX YCTPOMCTB,
poOoTH3aIusl, UCKYCCTBEHHBIN UHTEIIJIEKT).
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Tema 3. IlpoOnembl coBpemeHHOW (uU3MKU. AJIPOHHBIN KOJUIAWIEp U €ro
nporotun B [loprBunHo. Ympasnsemslii Tepmosiaepubiii cuntes. ITER, tokamaku CCCP,
XOJNOMHBbIA  Tepmosin. KoOCMOroHwsi, COBpPEMEHHbIE TMPEACTABICHUS O COCTaBE
KOCMHUYECKOTO BELIECTBA. CBepxnpoBOAUMOCTb, COCTaB COBPEMEHHBIX
CBEpXIPOBOJHUKOB. BHenpeHue CBEpXMPOBOJHUKOB B TEXHHUKY, JJIEKTPOJBUTATEINH,
anekTponoe3na. HanorexHnonoruu, rpadeH, yriepoaHble HaHOTPYOKH, (yiiepeH,
¢ymiepur. Ceeroanoasl. Bogoponnas snepreruka. Hakoruienue Bogopoaa B ruapuax.
OnektpoMooun. CynepkoHAEeHCATOPbl (MOHUCTOPHI). AHTUTpaBuTanus ['peOCHHUKOBA.
3epkana Ko3bipesa.

Paznen 2. OcHOBHbIE MOJI0KeHUS 001Iel GPU3UKH.

Tema 4. Mexanuka.

KunemaTtuka. OcHOBHBIE MOHATUA. BekTop, ckamsp, Moaynib. EqUHUIBI U3MEPEHHUS.
CU. Koopaunatel. Panuyc-Bektop. IlyTh, CKOpPOCTb, paBHOMEPHOE JBUIKEHHE,
yCKOpeHue. /[BrmKeHune 1o OKpy»KHOCTH. YTJI0Basi CKOPOCTb, YIJIOBOE YCKOPEHHE.

Junamuka. Cuna u macca. [lepsbiii 3akoH Hetorona. Muepuus tena. MHepuunanbHbie
cucteMbl orcuera. Bropoit 3akon Hetotona. Tpetuit 3akon HproToHa. Cuibl B pupoe:
LEHTPOCTPEMUTENbHAs, LIEHTpOOEk)Hasi cuia uHepuuu, cuna Kopuonuca, cuna TpeHus,
CUJIa COITPOTUBIIEHUS BO3/1yXa U BOJIBI.

['paButanusa: 3aKOH BCEMUPHOTO TATOTEHUSI, Y MIOBEPXHOCTU 3€MJIM, HEBECOMOCTb,
CIIYTHHK, 3 KOCMHUYECKHE CKOPOCTH. [ MTaHTBI: MOYEMY Yy TUTAHTOB TOJCTBIE HOTH,
NpUTSDKeHHE Ha 3emiie B JAPEeBHOCTU. AHTurpaButanus: miatgopma ['peOGeHHHKOBA,
Kopannosseiit 3aMok. CrnocoObl yBEIMYEHHUS CUJIBI YEJIOBEKA: MOMEHT CWJIbI, pblyar
MEPBOrO0 M BTOPOrO pOJAA, PEAYKTOpa MU MX Pa3HOBUIHOCTH, OJOK, MOJKMCHACT,
JK30CKENeT. YJap, HUMIyJIbC CHIIBI, UMIyJbC Maccel. Ilyns u crTpema, cpaBHEHuUE
XapaKTEPUCTHK.

DHeprusi: BUJbI DHEPTUH, padoTa. MOTCHIIMAIbHAS DHEPrUsl B TOJIE TPABUTAIMH U
CKaTOW MPYXKUHBI, KUHETUYECKasi SHEprusi. MOMHOCTh, €ANHUIBI U3MEPEHUS. 3aKOHBI
COXPAHEHUS: 3aMKHYTBIE CHUCTEMBI, COXPAHEHHUE MEXAaHUYECKOW IHEPruu, COXPaHCHUE
HMMITyJIbCa, OT/1a4a, U3MEHEHUE UMITYJIbCa

['mpockom: mpeueccusi, 3pdext J>kaHuOekoBa, MEPCHEKTUBBI CMEHBI MOJIIOCOB
3emmu.

Tema 5. Mosiekyasipaas (cratuctuueckasi) Gu3uka U TepMOIUHAMHUKA.

Tpu nonoxennss MOP, OpoyHOBCKOE JABUKEHHE M  €ro  OOBSICHEHHE.
MaxkpOoCKONMMYECKUN U MUKPOCKOITUYECKHUE TTOAXOBI.

Craructuuecknii Meron. WpeanbHbIl ra3: OCHOBHBIE TIOHATHS M €IUHULIBI
U3MEpPEHUs, MOJIb, TEMIIEpaTypa, MLIKaJIbl TEMIIEPATyp, YPaBHEHUE COCTOSHU,
YHUBEpPCAJIbHAS Ta30Bas IOCTOSIHHAsA, IMOCTOsSHHAs bosbimana. Peampnbiii ra3. Cuiia
B3aMMOJICUCTBUSL MOJIEKYJ. [loBepXHOCTHOE HaTsDKEHHME: BOAOMEPKA HaA  BOJE,
(dopMupoBaHue Kameyb, (QU3MKA JOXKIA, CMAYMBAEMOCTb, CIUSHHUE Kamnelb pPTYTH,
CYBEHHUPBI C HEPACTBOPUMBIMHU XHUAKOCTAMH. KanmwimsipHble SIBICHHS: NABICHUE IO
WCKPUBJICHHOW MOBepxHOCThI0, KA B mpupoae, Bomonanasl co ctoiaoBbiX rop. ITABSL:
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OPUHLHUI JEUCTBUSA, MbUIbHBIE IIy3bIpH, Pa3HOBUAHOCTH, 3(dexTsl. HproTOHOBCKas
KUJIKOCTh, IEMOHCTpalrsl CBOMCTB. MaruutHas *kuakoctb. Pactipenenenne Makcgeia.
bapomerpuueckas ¢popMyna U ee MPOSABICHHUE B YCIOBUAX 3€MHON aTMOC(EPBI.

TepmoauHamuyecknii mMeTold. TepMOIMHAMHYECKOE pPaBHOBECHE, PABHOBECHBIC
(1300apHBIiA, M30XOpHBINA, aanabaTuyeckuil) npouecchl. BHyTpeHHsas sHeprus. Pabora
raza. KomumyectBo Ttemnorel. llepBoe Hadamo TepMOIMHAMUKH. TeEIIOEMKOCTb.
[ukimmaeckue mpoueccel: TernoBas MamuHa, Ukl Kapro, KII, uukn Ju3zens. Bropoe
Hayajio TEpMOANHAMUKH U €TO CIEACTBUS.

Tema 6. D1eKTPUIECTBO, JJIEKTPUUECKHI TOK

DJNIEKTpOCTAaTUKA. JJNEKTPUYECKU 3apsan. llpumepsl sieKTpu3anus MpeaIMETOB.
3akon Kynona. Onektpadopnas wmammua. ['enepatop Bau-llerpaada. Kierka
Pesepdopna. bamms Tecnwl. Jluneiinpie Momaumm. I[llapoBeie Mmomaum. [lopaxenue
MOJIHUEN JI€pEBbEB M KUBOTHBIX. HampsyKEHHOCTh JJIEKTPUYECKOrO TMOJS: IOJE
TOYEYHOTO 3apsga, OECKOHEYHOW MIIOCKOCTH, OAHOPOAHO 3apsykeHHOM cdepsl. [loTok
BEeKTOpa HampsbkeHHocTH. Teopema [laycca. PaGora mo mnepemMemnieHur0 TOYEYHOTO
3apsana. IloreHuman uW  pa3HOCTP NOTEHIMAIOB. HanpspkeHHOCTh W MOTEHIMA,
OKBUINOTEHIMANbHbIE TMOBepXHOCTU. IllaroBoe Hamnpsbkenue. CTekaHue 3apsaoB C
octpus. MonnueorBon. Orau cstoro Dibma. Koponnsiii pa3zpsan JIDIL [IpoBoaHuk B
BJIEKTPUYECKOM  ToJIe.  ODJEeKTpoeMKOoCcTh. KonpeHncarop. Buabsl KOHAEHCATOPOB.
CynepkoHzneHcatop (MOHUCTOPbI) MU HUX NPEUMMYIIECTBA INEpel aKKyMYJISTOpaMH,
AJIEKTPOMOOMIIN. DHEPrusl 3apsKEHHOT0 KOHIEHCATopa.

[locTostHHBIN ByekTpuueckuid TOK. Hocurenm 3apspa. Cuna M IUIOTHOCTH TOKA.
DneKTpoABKYyIIas cuia. 3akoH OMa JJis ydacTka 1enu U 3aMKHyTol nenu. Pabora u
MOIIHOCTh TOKa. 3akoH Joyns — Jlenua. IlepemenHbIii TOK. CBEepXIpOBOAUMOCTB:
($u3MYECKUil CMBICI, COCTAB CBEPXITPOBOJHUKOB. Pa3BETBIECHHBIE 3JIEKTPUUECKUE CETHU:
nepBoe u Bropoe npasuia Kupxrodda. [Topaxkatromiee aeiicTBHE IIEKTPUUECKOTO TOKA.

Tema /. Maruerusm.

MarnutHoe none. [IpupogHeie MarHuThl, MarHUTHOE Mosie 3eMiH, VICKyCCTBEHHBIE
MarHuThl. CUJIOBBIE JIMHUM W WX BHU3yanu3auus. MarHuTHas JIEBUTALUS, MarHUTHbBIE
IIOJIBECKH, CKOPOCTHBIE moe3na. deppoMarHeTuky, Nemis rucrepesuca, touka Kropu.
JlnamarHuTHas JEBUTALMS, TPUMEPBL. B3anmMonecTBre TOKa C MArHUTHBIM I1OJIEM: OIBIT
Opcrena, MarHuTHas MHAYKIMS, IPOBOJHUK B MarHUTHOM IoJie, cuina Amrepa. Pamka B
MarHuTHOM noje, Ilone npssMoro npoBOAHUKA C TOKOM, JIBA MAapajuICIbHbIX IIPOBOIHUKA,
MarHUTHO-UMITYJIbCHOE TpeccoBaHue B TpyOke. [lome Kpyrioro BHUTKa C TOKOM,
MAarHuTHOE II0JI€ JUIMHHOI'O COJICHOWJA, MarHWTHas Myllka. cwia JIopeHna, ABUKEHUE
3apsHKEHHOM 4acTUIbl B MATHUTHOM I10JI€, MAIlIMHA MIOCTOSSHHOTO TOKa, 3P¢eKkT Xoia.
Huknorpon, macc-cnekrpoMerp. Tokum @Pyko, BBICOKOYACTOTHBIA IEPEMEHHBIA TOK,
MHUKPOBOJIHOBas I1€4Yb, OTAEJICHUE LBETHBIX METAUIOB OT MYCOpa, MarHUTHas IIyIIKa,
MArHUTHBIN MOJIOT.

©rys Bobinyck 1 U3meHeHue 0 Oksemnnap Nel Cm p. 7




é‘%% FocydapcmeeHHbIl yHUsepcumem CTO CMK
Wil no 3emsieycmpotiicmeay

SHGKTPOMaFHI/ITHBIC BOJHBI. [lmockue QJICKTPOMAruuTHBIC BOJIHBI. CKOpOCTB
pactpoCTpaHCHUA 3JICKTPOMAIrHUTHBIX BOJIH. SHCKTPOMBFHI/ITHEIH nprupoaa CBCTaA. I[J'II/IHa
BOJIHBI, BOJIHOBOM BCKTODP. IInoTHOCTH TIOTOKA OHCPI'MU JJICKTPOMAIrHUTHBIX BOJIH.

Tema 8. Onruka.

Pacnpoctpanenue cBera B BemlecTBe. MecTo ONTHKM B Kypce oOwied (Qu3MKH.
[Tokazarens mnpenomsienus. Jluazel. KoHcTpykius ¢ortoamnmapata W NPUHIUAN €O
pabotel. OT (oroanmapara k 3putenbHor Tpyde lammnes u Kemnepa. Teneckon
pedekTop, cxema U MpuMep ee peanusanuu. MeHUCKoBbIN Teneckon. Jlunaza dpenerns,
IJIOCKWE JTUH3BL. Y CTPOMCTBO COBPEMEHHOTO (hOTOOOBEKTHBA.

WNnrtepdpepennnss. Bonubl Ha Boae. PasHocth (a3. OTpakeHHe OT TOHKUX IUICHOK.
Kosnpna Hpr0TOHa. MHOTOCIIOMHBIE OTPaXKAIOIIKUE NOKPBITUSA. [IpocBETIEHNE ONTHKM.

Hudpakaus.  [punuun  Troiirenca-®Openens.  OrBepctHe,  AUCK,  IIENb,
nudpakiMOHHAs pelleTKa.

[Tonmsapuzanus. EctecTBeHHbId M mnossipu3oBaHHbIA cBeT. [lomsipusaTopel. 3akoH
Mamoca. lTlondpuszanusa cBeTa Npu OTPaXKEHUHW U IPENOMIIEHHH. YTon bpycrepa.
[Tongpuzarronsbie GUIABTPHI U OYKH.

[Tornomenue. 3akon byrepa. Jlunum mnornomenusi. Paccesnue. Ha wuacTtunax,
MoJiekynax, et HeOa. {ucnepcusa. HopmanbHas u anomanbHas. lpu3mel, abeppanus.
Jlucnepcust Ha BOASIHOW MbUIX, pajyra.

Tema 9. KBanroBas puzuka.

Kopnyckynsipusie cBoiicTBa cBeTa. TemnoBoe uziydeHue. 3akoHbl Kupxroda,
Credpana — bonbumana, Buna. T'mnore3a Ilnanka. PotoaddexkT M ero 3aKOHBI
VYpaBuenue OiHmTerHa s Gorodddekra. Dotonsl. TopmMo3HOE PEHTIEHOBCKOE
uznyaenue. Dpdext Komnrona. /lapnenne cera. KopnyckyasipHO-BOIHOBOH JAyaIu3M.

OKCHNEpUMEHTAIbHBIE ~ OCHOBBI ~ KBaHTOBOW  MeXaHWKH.  CrnekTpajbHbIE
3akoHOMepHOCcTH. Popmyna bamemepa. boposckas moxens atroma Boxopoaa. I urnoresa
ne bpoitnga. Judpakuus peHTreHOBCKUMX Jydyed M JJEKTPOHOB B  KpHUCTaslax.
CootHoienus HeonpeaeiaeHnoctei [ eitzendepra.

Tema 10. Sinepnas pusuka.

AtomHOe sAnpo. CocTaB M XapaKTEPUCTHKM aTOMHOro sapa. Macca u 3Heprus
CBSI3M sAllpa. fepHble CUIIBI U MOJIENH siipa. PainoakTrBHBIE NpEeBpaIEHUs sAep. 3aKOH
PaMOaKTUBHOIO pacraja. JnepHsle peakiuu. JHeprus peakuuu. Jenenue saep. Cunres
Anep.

2.2 CTpyKTYpa Yy4eOHOil IUCHMILTHHbI

Tabnuia 2.1 — CtpykTypa yueOHON JUCHUTUIMHBI JJIs1 OUHOU (POopMbI 00ydeHUs

KommuecTBo yacos WNunukaro
Ha3zBanus conepxxarenbHbIX o P
o OYHadg KOMIICTCHIIN
pa3zesioB ¥ TeM y4eOHOM 4 ITpusnax
JICTHTLITHDL BCETO ‘ B ToMm uucie
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é‘%% FocydapcmeeHHbIl yHueepcumem CTO CMK
() rno semseycmpoliicmey
CP
mex | mp | 7mab | WHA C
I 2 314|567 8 9
Tema 1. CtpoeHue BeliecTBa u 5 1 1 3
BCEJICHHOM.
Tema 2. P?J’IB du3uku B 5 1 1 3 AL23
COBPEMEHHOM ITUBUIIN3AIIHH. B-123
Tema 3. TIpoGiiembr 6 | 4 5 3 | omk11 12
COBpPEMEHHOH (DU3UKH.
Tema 4. MexaHuka 7 2 2 3
Tema 5. MonekyisapHas 5 2 4
bu3uKa 1 TEepMOJMHAMHUKA
Tema 6. DeKTpUUECTRBO, 8
g 2 2 4 A-l
AIEKTPUUYECKHI TOK -1,
Tema 7. Maraetusm 8 2 2 4 OTIK-3.2. ](331
Tema 8. OnrTuxa 8 2 2 4 )
Tema 9. KBanToBas dusuka 8 2 2 4
Tema 10. SAnepnas duszuka 7 1 2 4
3auer 2 2
Bcero yacosn 72 |16 18 38

OCHOBHBIMH 3TaniaMu (HOPMUPOBAHUS YKA3aHHBIX KOMIIETEHUUN TNpU U3YyYEHUU
CTYACHTaMH JUCIUIUIMHBI SIBJISIFOTCSI TIOCTENIOBAaTEIbHOE M3YUYEHHE  COJEp)KaTesIbHO
CBSI3aHHBIX MEXIY CO00W pazodenos (mem) ydeOHBIX 3aHATUNA. M3ydeHHe KaxkI10ro
pazmena  (TeMbl) — IpeArnojaracT — OBJIQJEHUE  CTYJACHTaMH  HEOOXOIUMBIMH

KOMIIETCHIIMAMU. Pe3ynbraT arrecTalud CTYACHTOB Ha pa3IMYHBIX 3Tamnax
dbopMUpOBaHUS KOMIIETCHITUMN MOKAa3bIBACT YPOBEHb  OCBOCHUS KOMIIETCHIIUU
CTYAEHTAMMU.

2.3 PacnipeneieHue KOHTAKTHOMH PadoThl
Pacnipenenenve KOHTakTHOW paOOThI MO BHUIIAM 3aHSATHUN MPHUBEICHO B TaOIMIIAxX
2.2.-2.3.

Tabnuma 2.2 — Jlekuuu, ux cogepkanue U 00beM B yacax

Ne Ne HanmeHoBaHuE TeMBI OuHasa PO
S HGI;HH ConepxaHue JeKIUH obren | CEVE
cTp
1 2 3 4 5
Tema 1. CTtpoenue BemecTBa M BceJeHHOH. OCHOBHBIE
aneMeHTapHble YacTuipl. CTpoeHue aroma. 4 COCTOSTHUS
T1 jLp | BewecTsa. [lepexogbl OAHOrO COCTOSHUSL B JPYroe. 1 1
Crpoenue 3emHoro mapa u artmocdeprl. ConHedHas
cuctrema. [amaktuka. CrpoeHue 3Be3l UM HX HBOJIIOLHS.
HeiiTpoHHbI€ 3B€3/bI U YEPHBIE ABIPHI.
T2 1. Tema 2. Poab ¢pu3uKu B COBpPEeMEHHOH HUBHJIN3ALMU. 1 1
DOHeprusi (3IEKTPOCTAHIIMHM TEIJIOBbIE, THAPO, BETPOBEIE,

©rys Bobinyck 1 U3meHeHue 0 Oksemnnap Nel Cm p. 9
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COJIHEYHBIC, [PUIMBHBIC, TI'€OTEPMAJIBHBIC,  TEIUIOBBIE
Hacockl). TpaHcnopT (BBl TpPaHCHOPTa, TPAHCIOPTHBIE
CETH, CEBEpHBIH MOPCKON NyTb, LIEIKOBBIM MmyTh). CBs3b
(BUABI DJIEKTPOMArHUTHBIX BOJH; [JJMHHBIE, CpEIHHUE,
KOPOTKHE, YIBTPAKOPOTKHE PAaJUOBOJIHbI; MUKPOBOJIHBI,

T.3.

J.2.

Tema 3. IIpoGsaembl coBpemeHHOH (U3MKH. ATPOHHBIN
KollTaiinep. YmpaBisiemMblii TepMmosiiepHbld cuHTe3. ITER,
tokamakn CCCP, xomomHbiii Ttepmosin. Kocmoronus,
COBPEMEHHBIE MPEACTABIEHUSI O COCTaBE KOCMHYECKOTO
BELIECTBA. CBepxXnpoBOUMOCTb. Buenpenue
CBEPXIPOBOJHUKOB B  TEXHUKY:  JJIEKTPOABHUIATENH,
JJIEKTPOIIOE3a. Hanorexnonorumu. CeToanonsl.
Bonopoanast sHepreTuka.

T.4.

J1.2-3

Tema 4. Mexanuka. Kunematuka. OCHOBHbBIE TOHSITHS.
Hunaamuka. Cuna um wmacca. 3akoHbsl HeroToHa. Cuimbel B
npupone. I'paButanus: 3aKOH BCEMHUPHOIO TATOTEHUS,
HEBECOMOCTb, 3  KocMuyeckue ckopoctd. CrocoObl
YBEJIMYEHUSI CHUJIBI YENIOBEKA: pbluar IMEpBOr0 M BTOPOrO
pona, peayKTopa U MX Pa3HOBUIHOCTH, OJIOK, MOJHCIACT,
9K30CKeJeT. Yaap, HMIYJbC CHJbl, HUMIIYJIbC MAacChl.
OHeprus: BUAbl 3HEpruu, padora. [loTeHunanbHas sHeprus,
KMHETH4YecKass 3Heprus. MOmHOCTb. 3aKOHBI COXpaHEHUS.
I'upockomn: npeueccus, 3¢pdext J>xaHubexkona.

T.5.

J1.3-4

Tema 5. MosekynsipHast pu3uKa U TEPMOJAMHAMHUKA.
Cratuctuueckuii  meroa. WMpaeanbHbIi ra3: OCHOBHBIE
MOHATUA W E€AWHULIBI HM3MEpPEHHs, MOJIb, TEeMIIeparypa,
LIKaJIbl TEMIIEPATYpP, YPABHEHUE COCTOSIHUS, YHUBEpCaJIbHAs
razopas IIOCTOSHHAas, ITOCTOsHHAas boibliMaHa. PeanbHBIN
ra3. Cuna B3aumozelcTtBuad Mosekyn. IloBepxHocTHOE
HaTsokenne.  KanumnspHele  sBienusi.  PacnpeneneHue
MakcBenna. bapomerpuueckas Qopmyina. BayTpeHHss
sHeprus. PabGorta ra3za. KommuectBo Ttemiotel. IlepBoe
HayaJio TEpMOJIUHAMUKU. TennoemMKkocTb.

T.6.

J1.4-5.

Tema 6. DJeKTPUYECTBO, JJIEKTPHUYECKUH  TOK.
OnexTpocTatuka. OnekTpudeckuil 3apsa. 3akoH Kyiona.
Hanpsoxkennocts  snextpuyeckoro mnosid. IloTteHnuman u
pa3HOCTh NOTEHIMaloB. HampseHHOCTP M NOTEHLHA,
OKBUINOTEHIMAJIbHbIE  MOBEpXHOCTH.  IIpoBomHMK B
NEKTPUUYECKOM TMOJie. DJIEKTpoeMKOCTh. KoHaeHcaTop.
OHeprus  3apsKEHHOro  KoHjeHcatopa.  IlocTostHHBII
anekrpuueckuii Tok. Hocurenu 3apsana. 3akon Oma. PaGorta
U MONIIHOCTh Toka. 3akoH [[xoymns — Jlenmna. Ilepemennbiii
ToK. CBepXNmpoBOAUMOCTb: Pa3BeTBIIEHHBIE 3IEKTPUUYECKUE
CeTH: IepBoe U BTopoe npaBuia Kupxrodda.

T.7.

JL5-6.

Tema 7. Marnerusm. MarautHoe mnone. IIpuponnsie
MarHuTbl, MarHutHoe moJjie 3emid, HcKyccTBeHHBbIE
MarHuThl. CWIOBBIE JIMHUM W WX  BHU3yaJu3alus.
deppOMarHeTMKH, NETIs Trucrepesnca, Touka Kropu.
BzauMmopeiictBue TOKa ¢ MarHMTHBIM 1nojieM: Pamka B

Boinyck 1 UsmereHue 0 Oksemnnap Nel
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marauTHoM nojne. Cuna JlopeHla, OBHXKEHHE 3apsKEHHOMN
YacTHIl B MarHuTHOM moie, 3¢ dext Xomna. [ukmoTpow,
Macc-criektpometrp. Toku  @Dyko, BBICOKOYACTOTHBIN
NEepPEMEHHBIA TOK. DJIEKTPOMArHUTHBIE BOJIHBI.

T.8.

JL6-7.

Tema 8. Onruka. [Tokazarens npenomiieHus. JIMH3bI.
Hntepdepenuns. OTpaxeHne oT TOHKHX IieHOK. Kombia
HpioToHa. Jludpakuus. [lpunnun Iroiirenca-dpenens.
OtBepctue, JAHMCK, Iedb, JU(PPAKIHOHHAS  pelleTKa.
[Monspuzauus. Ilomspusanuss cBera OpU  OTPaXKEHUH U
npenomieHuu. Yroan bpycrepa. Ilornomenue. 3akoH
byrepa. Paccesanue. lucniepcusi.

T.9.

JL.7-8.

Tema 9. KpanrtoBas ¢usunka. KopryckynspHsie
cBoiicTBa cBeTa. TemnoBoe uznydenue. ®orodpdext u ero
3aKkOHbl. POTOHBL. TOPMO3HOE PEHTTEHOBCKOE H3JIydEHUE.
O¢ppext Kommnrona. [laBnenue cBera. KopmyckymnsipHo-
BosHOBOM ayaims3Mm. @opmyna bansmepa. bopoBckas
MoJenb aToMa Bojgopona. I'unoresza ne bpoitnsa. Audpaxuus
PEHTTEHOBCKUX JIydell U DJJIEKTPOHOB B KpHUCTaJlIax.
CooTtHoleHus1 HeonpeneaeHHocTei [ elizendepra.

T.10.

JL8.

Tema 10. Snepuas ¢usuxka. AtromnHoe sanpo. CoctaB u
XapaKTEpUCTUKU aTOMHOro siapa. Macca U SHEprusi CBSI3U
sanpa. SnepHble cuibl U Mozaenu sapa. PagmoakTuBHBIE
npeBpalleHus sjep. OHeprus peakuuu. Jlemenue suep.
Cunres

BCEI'O:

16

Tabnuma 2.3 — [IpakTrueckue uiau 1ad0paTOpHBIC 3aHATUS, X COAEPKaHUE U 00bEM B

yacax
Ne 3a§9m ConepxaHue 3aHsITUN Ouas ©O
TEMBbI ust o6bem CS-II-VFI)G
1 2 3 4 )
OcHoBbl  00pabOTKM  pe3yJbTAaTOB  HM3MEPEHUM.
T.4-10. | IPL [Toctpoenue rpadukos. [IpumeHeHue KoMmIbproTEpa 1 1
st oOpaboTtkm W oopmIIeHHS  pe3yJbTAaTOB
JKCIIEPUMEHTA.
Opna mabopaTopHas paboTa 1Mo HHANBUAYATEHOMY
IUIaHY U3 CIAEAYIOIIHX:
Nel.l. M3yueHne 3aKOHOB BpalllaTeJIbHOTO
T4 | ppy. | ABWKEHHUS HA MasATHHKE O0epbexa; 1 1
Nel.2. M3yuenue nBuxeHusa MasiTHUKa MakcBelia
Y ONpEeIeNIEHNE €r0 MOMEHTA UHEPLIUH;
Nel.5. Onpenenenue yckopeHusi CBOOOIHOTO
NaJeHUs C TTOMOIILI0 0OOPOTHOTO MASITHUKA,;
©rys3 Bobinyck 1 U3veHeHue O Oksemninsap Nel

Cmp. 11
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Nel.6. Onpenenenue kodpduueHTa TPeHUS
Ka4eHHsI C TIOMOIIBI0 HAKIIOHHOTO MasiITHHUKA.

T.5.

I1P2.

Onna nabopaTopHas padoTta 1Mo HHAUBUIYATLHOMY
IJIaHy U3 CICAYIOIIUX:

No2.1. Onpenenenue rmokasaress aauadaThl
Mmetoaom Knemana—Jle3opma;

No2.2. Onpenenenue nokazaresns aaguadaThl Mo
CKOpPOCTH 3BYKa B rase;

Ne2.3. Onpenenenue ko3¢ GUIIMEHTA BI3KOCTH
JKUJAKOCTU 1o MeToay CTokca.

T.6-7.

I1P3

JIBe mabopaTopHBIX pabOTHI 110 UHANBUIYATLHOMY
IUIaHY U3 CIAEAYIOIIMX:

No3.1. TlpoBepka 3akona Oma u onpeiesieHne
yJI€JIBHOTO COMPOTUBIICHUS TPOBOIHUKA;

Ne3.3. CHATHE BOJIBTAMIIEPHON XapaKTEPUCTUKH
BaKyyMHOTO JIHOJa;

Ne3.4. OnpeneneHre BOIbTaMIEPHOM
XapaKTEPUCTUKU MOIYITPOBOAHUKOBOIO IUO/IA;
No3.5. N3yuenue pacrpeiesieHuss MarHUTHOTO OIS
BJI0JIb OCU COJIEHOM/IA;

T.8.

[1P4

Onna nabopaTopHasi paboTa 1Mo UHAUBUIYATEHOMY
IJIaHy U3 CIEAYIOUIUX:

Ne4 . 1. Onpenenenuie JIMHBI BOJIHBI CBETA C
MOMOIIBIO TUPPAKITUOHHON PEIIETKY;

Ne4.2. Onpenenenue paanyca KpUBU3HbI JIMH3bI
IIpY TOMOIIH KoJiell HbtoToHA. No5.1.
DKcIepUMEHTaIbHAas MPOBEPKA 3aKkoHa Maitroca;
Ne5.2. Onpenenenne GOKYyCHBIX pacCTOSHUMN
coOuparoIieii, pacceuBaroIe JTUH3;

No5.4. N3yueHue siBI€HUS €CTECTBEHHOIO
BpalleHUs IIOCKOCTH MOJSIPU3alluu CBETA;
No5.5. MoaenupoBaHue TEJIECKOIa;

T.8-9.

I1P5

Opna mabopaTopHas paboTa 1Mo HHANBUAYATEHOMY
IUIaHY U3 CIAEAYIOLIUX:

Ne6.1. Onbir @panka-I'epua;

Ne6.2. N3yueHnne ciekTpa HEOHOBOM JIaMITbI;

Ne6.3. doroanekrpuueckuii 3P dexT;

No6.4. TennoBoe n3ydeHne TBEPAOro Tea.

T.4-6.

[1P6

KonTponbHas padora Nel

T.7-10.

I1P7

KonTtponbHnas pabora Ne2

Boinyck 1 UsmereHue 0 Oksemnnap Nel
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é‘%% locydapcmeeHHbIll yHugepcumem CTO CMK
Wil no 3emneycmpoticmasy
T.4-10. | TIP8 | 3amuTa BBHITOJHEHHBIX pabOT 2 1
T13 | P9 [IpesenTaruss MarepuanioB pedepatoB Mo BBIOOPY 9 1
Ipeno iaBaTess
Bcero yacoB no JUCHMILIMHE: 18 1

2.4 PacnipefiesieHre CAMOCTOATEIbHON PadoThI CTYI€HTOB
Pacnipenenenne caMocTOSTENbHON pabOTHl CTYIEHTOB MO AUCHUIUIHNHE «DU3NKa»
peIcTaBeHO B Tabimie 2.4.
CPC no nucuurnnuHe «Pu3nkay BKIIOYAET BHIMOJIHEHUE pedepara, MOATOTOBKY K
TEKYIIEMY KOHTPOJIIO U K IPOMEXYTOUHON aTTeCTaluu (3a4er).
Tabnuna 2.4 — I'paduk HenenvHoi 3arpy3ku CPC cryneara ODO

Ne Henenu 1(2(3|4|5/6|7(8(9110(11/12/13({14|15|16|17| UToro
[ToAroToBKa K JEKIMIM 1 1 1 1 1 1 1 1 8
[ToaroToBKa K IPAaKTHYECKHUM 1/1/1/1/1/1/11 1/1]1 11
3aHATUAM (maGopaTopHbie
paboThI)

PaboTa Hanx 1(1/1/1/2/1(1(1|1|1 10

WH/IMBHUyaJbHBIMU 3aJlaHUSIMH
(pechepam, 2  KOHmMpOIBLHLIE

abombwi)

IToaroroska 1111111 7
K TEKYIIEMY KOHTPOJIO

IToaroToBka K MPOMEXYTOYHOMN 111 2
aTTECTaIlNH, (3auem)

Uroro 2(112|1/2|1/3/2(2|2|3|3]4/3|4|3| 38

2.4. PacnipesiesieHe HHTEPAKTUBHBIX BH/10B 3aHSITHIA.

Ounas ¢popma o0yueHusl.
O0beM MHTEPAKTUBHBIX 3aHATHH — 9 4acoB.
Tabmuua 2.5 — PacnipeeneHre MHTEPaKTUBHBIX 3aHATHH cTyneHTa OPO

Ne negesm 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | Bcero

Jlexuun 0/]0)]0]0O0O]O0O]O0O]J]O 0] O 0, 0jJ]O0O]0O0O]0]O0 0

[IpakTraeckue 0O |05|/05|05| 1 |05(05]|1 1 (05| 1 05| 0|05 1 9
3aHATUSA

Bcero 0 |05/05]/05| 1 |05]/05]1 |1 |05|/1]05] 0051 9

XapakTepHCTHKA MHTEPAKTUBHBIX BU/10B 3aHATHI
Humepaxmuenvie Memoovl HA 1EKYUAX:
Munu-nekuus, [Ipesenrauus ¢ o0cyxnennem, O6parHas cBs3b, Jlekuus c 3apaHee
3aIllJITaHUPOBAHHBIMU OLIMOKAMHU.

Humepaxkmuenvle memoovl Ha NPAKMUYECKUX 3AHAMUAX:
PabGota B manbIx rpymnmax, KOJJIEKTUBHBINA (MHOTOCTOPOHHEE B3aMMOJICHCTBUEC B
¢dopMe TrpymnmnoBoro oOIIEHHS, B KOTOPOM MPUHUMAET y4acTHE KaXJIbld CTYICHT Ha

©rys Bobinyck 1 U3meHeHue 0 Oksemnnap Nel Cm p. 13




&
'

ocydapcmeeHHbIil yHUsepcumem CTO CMK

no 3emsieycmpotiicmeay

MPAKTUYECKOM 3aHSITHH); KOJJIEKTUBHO-TPYIIIOBOM (paboTa MabIX TPYII COSAUHSAETCS C
paboTol BCEX MPUCYTCTBYIONIUX HA CEMUHAPCKOM 3aHSATHM ).

3. HEPEYHEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA 1JIsA
CAMOCTOSTEJBbHOMN PABOTHI OBYUAIOIINXCSA IO JJUCHUILINHE

Tabnuna 3.1 — Ilepeyens BONpoOCOB U 33724 JJIsi BUJIOB KOHTPOJIS

HaumMeHoBaHUE TeMbI ITepeyeHs BOMPOCOB U 32124 ®opmupyemblie
HHIUKATOPBI
KOMIIETEeHIIUN
Texkyumii KOHTPOJIb Pemenue nabopaTopHbIX U OIlK-1.1
(TpoBOUTCS HA BCEX BUJAX 3amuTa pedeparon

3aHATUN U NIPU NIPOBEPKE
KOHCIIEKTOB JICKIIH, B
MUCbMEHHOU (popme)

©rys Bobinyck 1 U3meHeHue 0 Oksemnnap Nel Cm p. 14
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Tema 1. Ctpoenue
BELIECTBA U BCEIICHHOM.
Tema 2. Ponb ¢pusuku B

COBPEMEHHOM IIMBUIIN3ALIHH.

Tema 3. IIpoGaemsr
COBPEMEHHOM (DU3UKHU.
Tema 4. Mexanuka
Tema 5. MonexkynspHas
¢u3nKa U TepMOAMHAMUKA
Tema 6. DyeKTpUUECTBO,
BJICKTPUYECKUN TOK
Tema 7. Maruerusm
Tema 8. Onrtuka
Tema 9. KBanToBas
buzuka
Tema 10. SAnepnas ¢pusuka

CamocrosrenpHas pabora
CTYJICHTOB npeaycMaTpruBaeT
NMOATOTOBKY K Ja0oOpaTOpPHbBIM
padoram wux odopmiieHHe U
BbINIOJIHEHHe (6  1MIT. u3
CJIeIYIOIINX):

Oona nabopamopuas paboma no
UHOUBUOYATLHOMY NAAHY U3
Ce0YIOUUX.

Nel.l. M3yueHue 3akOHOB
BpaIIaTebHOTO IBUKEHUS Ha
MasTHuke ObepOeka,
Nel.2. 3yueHnue nBUKEHUS
MasiTHUKa MakcBesuia u
OTpezielIEeHHE ero MOMEHTa
WHEPIINH;
Nel.5. Onpenenenue yckopeHus
CBOOOHOIO MaJIeHUsI C TIOMOIIbIO
000pOTHOr0 MasiTHUKA;
Nel.6. Onpenencaue
Kod(puiireHTa TpeHUs KaueHUs C
MTOMOIIBI0 HAKJIOHHOTO MasTHHKA.
Oona nabopamopuas paboma no
UHOUBUOYATILHOMY NAAHY U3
Ce0YIOWUX.
No2.1. Onpenenenue mokazaress
anuadatel MeToxoM Kiremana—
Je3opma;
No2.2. Onpenenenue moka3aress
annabathl O CKOPOCTHU 3BYKa B
rase;
No2.3. Onpenenenue
Kod(uieHTa BI3KOCTH
xKuakoctu no Mmetoxy CTokca.
Jlse nabopamopnulx pabomul no
UHOUBUOYANLHOMY NIAHY U3
Ce0YIOWUX.
Ne3.1. IIpoBepka 3akoHa Oma u
OTIpE/ICIICHUE YACITLHOTO
COTIPOTHUBJICHHS TIPOBOIHUKA;
Ne3.3. CuATHe BobTaMIIEPHOM
XapaKTEPUCTUKN BaKyYyMHOTO
JTMOJIA;

OIIK-1.1
OIIK- 3.2
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Ne3.4. Onpenenenue
BOJIbTAMIIEPHOM XapaKTEPUCTUKH
MOJIYIIPOBOJHUKOBOT'O JUO/IA;
Ne3.5. M3yuenue pacnpeneneHus
MarHUTHOTO TOJISl BJIOJIb OCH
COJICHOU/IA;
Oona nabopamopuas paboma no
UHOUBUOYATLHOMY NAAHY U3
Ce0YIOUUX.
Ne4 . 1. Onpenenenue AIMHBI
BOJIHBI CBETA C TOMOIIIbIO
TU(GPaKIUOHHON PEelIeTKY;
Ne4.2. Onpenenenue paguyca
KPUBU3HBI JIMH3bI TIPU TOMOIIU
KoJiel] HbroTOHA. Ne5. 1.
DKcnepuMeHTalIbHAs POBEPKA
3akoHa Mamroca;
Ne5.2. Onpenenennie PoKyCHBIX
pacCcTOSAHMI COOMPAOILIEH,
paccenBarOILEH JINH3;
No5.4. N3yueHue siBIeHUS
€CTECTBEHHOT'O BpallleHUS
TJIOCKOCTH TOJISIPU3AIINY CBETA;
No5.5. MopenupoBanue
TEJIEeCKOMa;
Oona nabopamopuas paboma no
UHOUBUOYATILHOMY NAAH)Y U3
Ce0YIOWUX.
Ne6.1. OnbiTr @panka-Iepua;
No6.2. N3yuenue criektpa
HEOHOBOMH JIaMIIbI;
No6.3. DOTO3JIEKTPUUYECKUI
adexr;
Ne6.4.  TermuioBoe  u3IIydeHHE
TBEP/OrO Tena.

[Ipomexyrounas arrectanus | Cm. npunoxenue 1 - DOC OIIK-1.1
OIIK-3.2
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OnektponHas oudamoreka ['Y3 — https://quz.bibliotech.ru

Caiit xadeapsr BMu® — http://fm.quz.ru/

Ha caiite kadenpsl npeacTaBieHbl HEOOXOIUMbIE METOJIUUECKUE MaTepHUaIbl ISt
CaMOCTOSITEJIHOM TMOATOTOBKA M O(GOPMIICHUIO CTYACHTaMH Ja0OpaTOpPHBIX PaldOT IO
¢du3suke.

YueOHO—MeToANYEeCKUEe Marepuaibl JOCTYNHbIE Ha OyMa)XHOM HOCHUTENE B
oubmmotexe ['Y3 nepeuncnens! B Tabnuie 3.2

Tabmuma 3.2 - COopHUKH, METOJUYECKUE YKa3aHUS K J1a00paTOpHBIM paboTaM,
M3YYEHHIO TEOPETUYECKUX BOIIPOCOB U PELICHHIO TUIIOBBIX 331a4, UCIIOIb3YEMBIE IIPU
W3YYEHUH AUCHUIUIMHBI “@Pu3uka’ noctymnHeie B Onbauoreke I'Y3 u Ha caiite kadenpsl

Kosmuectso |Hanuune Ha
JK3EMIUIIPOB B caire
oubmmoreke | Kadeapbl

Ne | HammenoBanue cOOpHUKOB, METOJMYECKUX YKa3aHUN U
n/n nocooui

COOpHMK TECTOB M 3K3aMEHAIIMOHHBIX BOIPOCOB MO
¢usuxe. B.II. HMeanos, C.}HO. Kpsuios, JLIO.
1 | Kynpusanos, B.B. Makcummenko, F0.1. Manaxos, JI.H. - +
[IpoxodreB, B.A. Psab6os, HN.A. Conosbe, P.C.
Xaduzos, M.: T'V3, 2011 — 156¢.

COopauk 3amanuii 1o Qusuke. Jog CTyIeHTOB
JHEBHOro u 3aouHoro otraeinenus B.U. JIsmenko, B.B.
Makcumenko, N.C. Ilynbkun, N.A. ConoBweB, b.I1L.
INamsamoB — M.: T'Y3, 2007 — 157c.

OnekTpuuecTBO.  MarHetusm.  DJEKTPOTEXHHKA U
OCHOBBI JJIEKTPOHUKU. MeETOauYecKue yKazaHus IS
BBITIONTHEHUsT JlabopaTopHbix pabot: WMBano B.IL.,
Kynpusnos JLIO., Makcumenko B.B., Ilpoxodnes
JLH., Xa¢duzos P.C. / TlpakTuky™m sl BBIIOJHEHHUS
nabopaTopHbIxX pador — M.: I'Y3, 2017. — 104 c.

267 +

Ousnuecknii mpakTuKyMm. JlaGopaTopHbie pabOTBI 1O
MEXaHUKEe U MOJICKYJISIpHOHN ¢u3uke. YueOHoe mocooue
4 | nns ByzoB/ B.A.Ps60oB, B.B.Makcumenko, B.I1.11BanoB, 19 +
JLYO KynpustnoB,  C.FO.Kpsuios,  JI.H.IIpokodnes,
P.C.XaduzoB — M.: T'Y3, 2013. - 76 c.

BonnoBass u kBaHTOBas onrtuka. Meronuyeckue
yKa3aHWs JUId BBINOJHEHUS JAOOpPaTOPHBIX padoT:
5 | Axromkun A.A., MBanoB B.II., Xaduzos P.C., OxyHeB 95 +
A.1O. / IlpakTukyM aJi1 BBINOJIHEHHUS J1AOOPATOPHBIX
pabot. — M.: T'Y3, 2019. — 64 c.

3.1. MeToauveckue yKa3aHus IJ1s1 00y4al0IIUXCH M0 OCBOCHHU IO TUCHUILTHHBI
AJITOPUTM /1eITeJILHOCTH TNPENnoxaBarTe/isi U CTyJ€HTOB
Memoouueckue pekomenoauuu cmyoenmam npu padome HA0 KOHCNEKMOoM JIeKWuil
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B xone NeKIMOHHBIX 3aHATHM HEOOXOAMMO BECTHM KOHCIEKTHPOBAHUE Y4YEOHOIO
Marepuania. OOpaimiath BHUMaHUE Ha Kareropuu, (GOpPMYIUPOBKH, PACKPHIBAIOIINE
COZICp’KaHHE TEX WM MHBIX SIBJICHWA M TPOIECCOB, HAYYHBIC BBIBOJLI U IMPAKTHUECKUE
pekoMeHanuu. JKenarelbHO OCTaBUTh B PA0OYMX KOHCIIEKTAX IMOJIsl, HA KOTOPBIX JIENaTh
MOMETKA W3 PEKOMEHJOBAHHOW JIMTEPATyphl, JOMOJHSIONIME MaTepuayl MPOCTyIIaHHON
JIEKIIMK, a TaKKe MOTYEPKUBAIOIIME OCOOYI0 BaXHOCTh TE€X WJIM HMHBIX TEOPETUYECKUX
ITOJIO’KEHUH.

JIEKTOp MOKET UCTIOJIb30BaTh MEJIOBYIO, MHTEPAKTUBHYIO WM BUPTYaIbHYIO JOCKY, a
TAKOKe Pa3NMuHbIe (HOTO- BUIACOMATEPUATBI ISl TIOSICHEHUSI M3JIaraéMoro Marepuaia, MpH
ATOM 3HAYUTENbHAA YacTh CYIIECTBEHHOIO, BAXKHOIO Marephalia JaeTcsi JEKTOPOM YCTHO.
Crnenyer pa3o0paTbCsi U KOHCIIEKTUPOBATh HE TOJBKO COZEprKallleecss Ha J1ocKe Wi (oTo-
BUJICOMAaTepualie, HO W H3JIaraéMble JIGKTOPOM YCTHO TosokeHus. [Ipu HeoOxomumocTn
IENIECO00PA3HO MOMPOCUTH MPENOaBaTEN s TIOBTOPUTH WJIH 3alMCaTh HA JOCKE TO VI WHOE
MOJIOXKEHHE, € LETbI0 YTOOBI YCIETh €ro 3arucarb. Takke clienyeT 3a1aBaTh NpenoaaBaTelnto
YTOUHSIIOIIME BOMNPOCHl C LEIbIO VYSICHEHUS TEOPETUYECKUX TMOJOKEHUM, pa3pelieHus
CIIOpHBIX CHUTyallud. B ycTaHOBJIEHHOM TMpernojiaBaTesieM MOpPSIKE 337aBaTh BOIMPOCHI C
LENbI0 OMEPAaTUBHOIO YCTpaHEHUs “‘OeJbIX IMATEH B TMOHUMAHUM TEOPETUYECKOM YacTu
JCLIATUIMHBL.

Memoouueckue pexomenoauuu cCmyOeHmMam no camoCmoAmeIbHoU padome npu
Nn0020moeKe K 6bINOJIHEHUI0 1a00PAMOPHBIX Padom

Crnemyer moOAroTaBIMBATbCA K TOM JlabopaTopHOl pabote, KoTopas ObUla BblIaHa
nperogaBatesieM Ha 3aHATHU. [lopsioK BBIMOMHEHUs J1a0OpaTOPHBIX PabOT MOXKET He
COOTBETCTBOBATH MOCIIEIOBATEILHOCTH U3JI0KEHHUS Kypca Ha JIEKIUSIX.

IIpu moaroroBke K Ja0OpaTOpHOM paboTe ClemayeT HM3y4uTh U Pa3o0paThcs B
bu3HYECKUX SIBICHUAX M MPOIleccax U3ydaeMbIX B 1abopaTopHoi padore. [1jist aToro criemyer
BHUMATEJIHHO H3YYUTh TEOPETUYECKYIO YaCTh METOAMYECKMX YKa3aHUM K J1a0opaTOpHOM
pabore ecu umeercs. CremyeT TakKe W3YUYUTh PEKOMEHIOBAHHYIO WM JIOMOJHHUTEIHHYIO
JUTEPATYpy O paccMaTpuBaeMbiM BOMPOCAM M KOHCHEKT JICKIUHA, €CTIM pacCMaTpUBAcMBbIe
BOIIPOCHl OBLJIM PAacCMOTpPEHbl Ha JIeKIMU. B mpoliecce M3ydeHHsT MaTepualioB CIIETyeT
BbIpa0OTaTh 4YETKOE TMOHMMAaHUE HW3y4aeMbIX SBJIEHMH M TmpoueccoB. B  cimydae
BO3HUKHOBEHUS TPYJHOCTEH B IOHUMAHWU CJIEAyeT OOPaTUTHCS K MPETOIaBaTeNio0 U 3a1aTh
HEOOXOMMbIE BOIPOCHI B paMKaX KOHCYJIbTaIUH.

[Tocre BeIpaOOTKH TOHUMAaHHS PacCMaTpPHBAEMBIX B JIAOOPATOPHOM paboTe BOITPOCOB
ClielyeT BHUMATEILHO O3HAKOMUTBCS C TOPSAKOM BBINOJHEHUS padOThl U CXeMOM
YCTaHOBKH, €CJIM OHA MPEJICTaBJICHa B METOIMUECKUX yKa3aHusX. HyKHO BbIpabOTaTh 4ETKOE
MMOHMMAaHUE YTO U KaK CIJIEAYET JAeaTh B MPOLECCE BHIMOIHEHUS PA0OTHI U C KAKOM IIEJIBIO 3TO
nemaercs. B cilyuae BOZHMKHOBEHHS TPYOHOCTEM C MOHMMAHHEM IOPSIKA BBIOJHEHUS
paboTHhI CclienyeT 0OpaTUTHCS K MPENOIaBaTeNio U 337aTh HEOOXOAMMBIE BOIIPOCHI B paMKax
KOHCYJIbTaIUH.

[locne BbIpaOOTKM MOHMMaHHS CyTH paOOThl M XOJa BBIIOJHEHUS CIEAYET B
J1a00paToOpHOM TETPaAX COCTABUTh KOHCIEKT J1a00paTopHOM pabOThl COACPKAIIUN B KPATKOM
BUJIC TEOPETHUYECKYI0 YacThb W HEOOXOAMMBIE pPacyeTHbie (POPMYJBI C WX BBIBOJIOM U
yKa3aHUEM UCMOJIb30BaHHBIX 0003HAueHWd M pa3MepHocTed. KOHCIIEKT MOXeT Takke
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Cofiep)KaTh OCHOBHBIE TOJIOKEHMS TOpsiiKa BbIMONHEHUs padoThl. Ilocie koHcnekra B
Ja00paTOpHOM TETPAaM CIENYEeT HAYepTUTh TaOJMIBI KOTOpPbIE OYIyT MCIIOJIB30BAHBI IS
3alUCH  PE3yJIbTaTOB M3MepeHui. Bua Tabmuiy BeIOMpaeTcsi HAa OCHOBAaHMM YKa3aHUI
NpEenojaBaTessi, METOJMYECKUX YKa3aHWM WM TpPU OTCYTCTBHUM YKa3aHUU CTYIEHTOM
CaMOCTOATENbHO. B TaOMMIbl 3anmuChIBAIOTCS 3HAYEHMS 33/1aBAEMbIX U HM3MEPSIEMBbIX
MapamMeTpoB, a TaKKE€ MOIYT 3allMChIBAaTbCA PE3YNIbTaThl OOpaOOTKU pe3yJabTaTOB U
BBIYUCJICHUI CAEJIaHHBIX C UCTIOIb30BAHUEM 3KCIIEPUMEHTAIBHBIX JAHHBIX.

B naGoparopHoii TeTpaau Mocje M3JI0KEHHOTO KOHCIEKTa, PUCYHKOB W TaOJMIl
CIeyeT OCTaBUTh MECTO HEOOXOOUMOE Uil TMPOBEACHUE BbIYUCICHUN, IOCTPOCHUS
rpadrKOB U 3aKIFOUEHHSI, 0()OPMIISIEMBIM TIOCIIC BHITOTHEHUS N3MEPEHUI.

Ilepen nHayamoM mnpoBeneHUs pabOThI MpEnoAaBaTeslb MOCPEACTBOM OMNpPOCa WM
MHBIM CIIOCOOOM IPOBEPSIET MOATOTOBKY CTY/IEHTa K BBIMOJIHEHHUIO J1a00paTOpHOI TeTpay, a
TaKKe TIOATOTOBJICHHYIO K BBITOJHEHUIO PA0OTy B JlabopaTopHOM TeTpamu. B cimydae
HEJIOCTATOYHOM TMOJTrOTOBKM CTYAEHT HE [IONYCKAeTCsl K BBIMOJHEHUIO paboTel. [ms
CaAMOCTOSITEJIBHOTO KOHTPOJISI Ka4eCTBAa IIOATOTOBKHM CTYAEHTOM CIIENYET OTBETUTH Ha
KOHTPOJIbHBIE BOIPOCHl K J1TabopaTOpHOW paboTe TNpeACTaBICHHbIE B METOIMYECKUX
ykazaHusx. Ha KOHTpoJIbHBIE BOIIPOCHI CIIEYET OTBEYATh 0€3 MCHOIb30BaHMs JJa0opaTOpHOU
TETPaaX U JIUTEPaTypbl, BKIIOYass METOAUYECKUE yKa3aHUs K pabore.

Memoouueckue pexomenoauuu cCmyOeHmMam no camoCmoAmeIbHoU padome npu
no020moeKe K nPAKmu4ecKuM 3aHAMUAM 6 61 0e 3auumsl 1a00pPamopHsIX padom

B naGoparopHoii TeTpaau CIEIyeT BBIIOJIHMTH BCE YKAa3aHUS MOpsAKa (Xoaa)
BBITIOJTHEHUS pabOTBhI, JJAHHBIE MPEMoAaBaTesieM WM B METOAWYECKUX yKazaHusix. OOpaboTka
AKCIEPUMEHTAIILHBIX JIAaHHBIX, MOCTPOEHHE Tpa(UKOB, aHAM3 3aBUCUMOCTEW, MOIy4EHHE
HMCKOMBIX BEJIMYMH TPOU3BOIATCA CTYAEHTOM CaMOCTOATENBHO C  HCIOJb30BAHUEM
PE3y/bTaTOB M3MEPEHUI MOTyYEHHBIX B X0/1€ JJA0OPAaTOPHOM PaOOTHL

Bce ocHOBHBbIE BbIUMCIEHMS, MpUMEHEHHS (opMyn ciledyeT oOTpasuTh B
nabopaTtopHoi TeTpaau. Ecim 3aBeoMo Bee eUMHUIIBI U3MEPEHHS HE TIEPEBEICHBI B CUCTEMY
CH, TO BpMUCIIEHHS CIEeayeT NPOU3BOAUTH B pa3MepHoM Buae. He crexyer mocne 3amucu
(bopMyIbl cpa3y mucarh YHCIOBOM OTBET, HEOOXOAMMO MPEICTABUTh OCHOBHBIE IIark Xoja
BBIUMCJICHUS B TAOOPAaTOPHOM TETPAIIH.

JlomyckaeTcsi HE MPUBOAUTH XOJ| BBIYUCICHWA B TETPaad Uil OJHOTUIIHBIX
BBIUMCJICHUI 10 OJHOM M TOM >ke pacueTHou ¢opmysie. B aToM ciydae mpuBOAAT TepBOE
npuMeHeHre (OPMYITbI TIOKa3bIBas XOJ BBIUUCICHUS B Pa3MEPHOM BHIE, B OCTATLHBIX —
OrPaHUYMBAIOTCS TIPUBEICHUEM PE3YJIbTaTa BHIYUCICHHN.

Ilo pe3ynbraraMm M3MEPEHUIN U BBIUMCIICHUM, €CIHA 3TO 33/IaHO IPETIOIAaBaTENIEM WIN
METOAVYECKMMH YKA3aHUAMH, a TAKKE B CIy4ae €CIM IO MHEHMIO CTYAEHTA JTO SBIISETCS
1IeJIECO00pa3HbIM - B JJaOOPATOPHOM TETPAM CTPOST MOIY4EHHBIE 3aBUCUMOCTH TpapuyecKku
Y IPOU3BOST UX aHAJIN3 U ONPEAEIICHUE UCKOMBIX BEJIMUHH.

ITo okoHUaHUIO BCEX HEOOXOMUMBIX BBIUMCIICHUI M MOCTPOCHUN B J1TAOOPaTOpHOM
TeTpaau  ciaeayeT  O(GOpMUTh  3aKJIIOYEHHE.  3aKJIIOYEHHE  MPEeACTaBIsIeT  coOoM
CaMOCTOSATENbHBIA pa3fien paboThl HAIKMCAHHBIA TMOCIENIOBATEIbHO, HAa PYCCKOM SI3bIKE
KpaTKO OTOOPaKAIOIIMI XOJI MPOBEACHUSI PadOThI, OIYUYEHHBIE PE3YJILTAThl U PE3YJIbTATHI
aHaJIM3a, BKIIFOYAsl aHAJIM3 COOTBETCTBUS SKCIEPUMEHTAIbHBIX JAHHBIX TEOPETUYECKUM I
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pacueTHbIM, €CIM UMEIOTCS. 3aK/IIOYeHHE JIOJDKHO YWTAaThCS CaMOCTOSTENIbHO  C
MCMOJIb30BaHUEM 0GOPMIICHHON JTabOpaTopHOM pabOThl B KAUE€CTBE CIIPABOUHOrO MaTepralia
C YKa3aHHEM HEOOXOIMMBIX CCBUIOK Ha PUCYHKH, (POPMYIIBI, TAOJUITHI M MHBIC AJIEMEHTHI TIPH
HEOOXOMMOCTH. 3aKJIIOUeHHE K padoTe JOHKHO 0(OPMIIITHCS CTYAEHTOM CaMOCTOSITEIHHO,
HE JOMYCKAeTCsl UCIOJIb30BaTh 3aKJIFOUEHUS JPYTUX CTYJIEHTOB U3MEHSISI B HUX PE3YJIbTaThl
Ha CBOM.

[Ipu odopmiieHry pabOTHI, BBMHUCICHUSX W TPU HAMMCAHUM 3aKIFOUYEHUS €CIU
CTYICHTOM OyJIeT YCTAaHOBJIEHO HEAOCTATOYHOE TOHUMAaHUE pa3IUYHBIX BOMPOCOB
JWCITUTUTMHBI WM WHBIX JUCIUIUIMH HMCIONB3YeMbIX B paboTe (HampuMmep MaTeMaTHKa,
nHPOPMATHKA U T.I1.) CIEAYET U3YYUTh COOTBETCTBYIOIIYIO JINTEPATYPY, YCTPAHUTH TPOOEITBI
CaMOCTOSITENILHO. B ciiydae BO3HMKHOBEHHSI HETIPEOAOIMMBIX TPYAHOCTEH Mpu 0hOPMIICHUU
paboTHI CIeMyeT MOArOTOBUTh KOHKPETHBIC BOMPOCHI MIPETOABATENIO M 33/1aTh UX B PaMKax
KoHCynbTanuii. O6ume Borpocs Buaa: "Kak opopmuts paboty?, “Kak mocrpouts rpaguk?”
“Kak Hanmcath 3akimoueHue?" He T0myCKaroTCsl.

[Tocne odopmieHust pabOTBI CIEMYET MOMOJHUTEIBHO H3YYUTh TEOPETUYCCKUMA
Marepua 1o TeMe padoThl U1 CMEKHBIM C HEH.

Obwue memoouueckue peKOMEHOAUUU CHYOCHMAMU RO CAMOCHOAMENbHOU
padome npu noozomoseke K NPAKMUYECKUM 3AHAMUAM, J1AOOPAMOPHLIXM padomam u
JIeKUyuAaAm

IloaroroBka K 3aHATHIO BKIIOYACT 2 dTala:

11 — opraHn3alrOHHBIN;

2ii - 3aKperUIeHHE U YTTyOJICHNE TEOPETUIECKUX U MPAKTUIECKUX 3HAHUM.

Ha mepBoM »Tame CTyAEHT IJIaHUPYET CBOIO CaMOCTOSTENBbHYIO PaboTy, KOTOpas
BKJTIOYACT:

- TIOSIBJICHUE YETKOTrO IMOHMMAaHMS TIOCTABJICHHOTO 33/IaHUSl Ha CaMOCTOSITEIHHYIO
pabory;

- cOOp PEKOMEHTOBAHHOM U JOTIOJTHUTEIILHOM JINTEPATYPHI;

- COCTaBJICHHE IUIaHA CAMOCTOSITEJIBHOM pPa0OThI, BKIIFOYAIOIIEE OITAllbl M CPOKH
BBITTOJIHEHUS paOOTHI.

[TnannpoBanue 3HaunTEHLHO NOBBIIIACT 3 pexruHOCTH CPC.

Bropoii sTan BKIIIOYAeT HENOCPEICTBEHHYIO TOATOTOBKY CTYAEHTAa K 3aHSTHUIO.
Hauunate Hafio ¢ M3ydeHust peKOMEH0BaHHOM juTepaTypbl. HeoOXoauMo moMHUTb, YTO Ha
JIEKIIMA OOBIYHO PAacCMaTpUBAETCA HE BECh MaTepHvall, a TOJbKO €ro yactb. OcTaibHasi ero
YacTh BOCHOJHSETCS B IPOILIECCE CaMOCTOSATENILHOM paboThl. B cBsi3u ¢ 3tuM pabota ¢
PEKOMEHIOBAaHHOM JUTEpaTypoil oOsizaTenbHa. Ocoboe BHHUMAaHUE TMPU 3TOM HEOOXOIMMO
00paTUTh Ha COACP)KAHWE OCHOBHBIX ITOJIOKEHUH W BBIBOJOB, OOBSICHEHWE SIBJICHUN U
(GaKkToB, yACHEHHWE MPAKTUYECKOTO TPUIIOKEHHUS] PACCMATPUBAEMBIX TEOPETHUECKUX
BOIIPOCOB. B mporiecce 370 paboThl CTYAEHT JODKEH CTPEMHUTHCS TMOHSATh M 3allOMHUTH
OCHOBHBIE TIOJIOKEHUST PacCMaTprBaEMOro Marepuaa, mpuMephbl, MOSCHSIONINE €T0, a TAKKe
pa3odpaThCcsi B MILTFOCTPATUBHOM MaTepuae.

3akaHYMBAaTh MOJITOTOBKY CJIEAYET COCTABJICHUEM IlIaHA (KOHCIIEKTA) M0 N3y4aeMOMY
Marepuairy (BOIpocy). OTO TO3BOJISIET COCTAaBUTh KOHIICHTPUPOBAHHOE,  CXKATOE
MPEJICTABIICHHE 110 M3Y4aeMbIM BOIIPOCaM.
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B mporecce MOArOTOBKM K 3aHSATHAM PEKOMEHIYETCSl B3aUMHOE OOCYXKICHHE
Matepuaa, BO BpeMsi KOTOPOro 3aKpEIUIIOTCS 3HAHUS, a TaKKe MPUOOpPETAeTCsl MPaKTUKa B
M3JI0KEHUU U Pa3bsICHEHUU TIOITYYEHHBIX 3HAHUM, pa3BUBACTCS pEUb.

[Ipr HeoOXomuMoOCTH clienyeT oOpalaTbesi 3a KOHCYJbTAIlMEed K IPEenojaBaTelto.
Nns Ha KOHCyJbTaIMIO, HEOOXOAMMO XOPOIIO MPOAYyMarh BOIPOCHI, KOTOpPbIE TPeOYIOT
pa3bSICHEHUSI.

B Hauane 3aHSATHS CTYAEHTHI TOJA PYKOBOACTBOM IIperojaBatelis Oosiee TITyOOKO
OCMBICITUBAIOT TEOPETHUUECKUE TOJIOKEHHSI M0 TEME 3aHSTHS, PACKPHIBAIOT U OOBSCHSIOT
OCHOBHBIC TTOJIOKEHHS MTyOJIMYHOTO BBICTYIUIEHUS. B mpoiiecce TBOPYECKOro 0OCYKICHUS U
JIMCKYCCUU BBIPA0ATHIBAIOTCS YMEHUSI U HABBIKM WCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS IS
PA3IMYHOTO POJIa OPATOPCKOM NEeATEIbHOCTH.

3amucu UMEIOT TIEPBOCTENEHHOE 3HAYEHHE JITIsI CAMOCTOSTENTLHOM pabOThI CTYACHTOB.
OHM 1[OMOrarOT TMOHSTh MOCTPOECHUE H3Y4aeMOro Marepuania, BbIICIUTh OCHOBHBIE
MOJIOXKEHUSI, TPOCIIEANTh UX JIOTUKY U TEM CAMbIM MPOHUKHYTH B TBOPUECKYIO J1Ta0OpaTOPHUIO
aBTOpA.

Benenue 3ammceill criocoOCTBYeT NpPEBPAIICHUIO UYTEHHSI B AKTUBHBIM MpOILIECC,
MOOUIIM3YET, Hapsy CO 3pUTEIBHOM, 1 MOTOPHYIO MamsTh. ClieayeT MOMHUTb: Yy CTYACHTA,
CHCTEMATHYECKH BEAYIIETO 3aIllUCH, CO3AcTCsS CBOM WHIWBUAYATbHBIN (DOHI TMOICOOHBIX
MaTepualioB JJisi OBICTPOro MOBTOPEHHUSI MPOYUTAHHOTO, JJII MOOWIIM3AIMM HAKOTUICHHBIX
3HaHuil. OCOOCHHO BaXKHBI W TOJIE3HBI 3alMCU TOTAA, KOTJa B HUX HAXOAST OTpakKeHUE
MBICIIH, BO3HUKIIIME TIPY CaMOCTOSATEILHOU padoTe.

BaxxHo pa3BHBaTh y CTYIACHTOB YMEHHE COIOCTABJISITh MCTOYHHUKH, MPOIYMbIBATH
M3y4aeMblid MaTepUaJL.

Bonbiioe 3HaueHWe WUMEET COBEPILICHCTBOBAHUE HABBIKOB KOHCIIEKTHPOBAHUS Yy
CTY/ICHTOB.

[IperionaBaresi MOXKET PEKOMEHJIOBaTh CTYACHTaM CIIEAYIOIIME OCHOBHBIE (hOPMBI
3alUCH: TIJIaH (MPOCTOM U pa3BEPHYTHIN), BBIMUCKU, TE3UCHI.

Pe3ynbTaThl KOHCIEKTHPOBAHKSI MOTYT OBITh ITPEICTABIICHBI B PA3IMYHBIX (hOPMaX.

[Inan — 370 cXema MPOYMUTAHHOTO Marepuana, KpaTKuid (MM mogpoOHbIi) epeyeHb
BOIIPOCOB, OTPAKAMOIIUX CTPYKTYPY | TIOCIIEAOBATEIbHOCT Marepuana. [logpobGHO
COCTABJICHHBI TJIaH BIIOJHE 3aMEHSIET KOHCIIEKT.

KoHcniekt — 93T0 cuUCTeMaTW3MpPOBAHHOE, JIOTMYHOE U3JIOKEHUE Marepuania
WCTOYHUKA. Pa3znuyarorcst 4eThIpe THIa KOHCIIEKTOB:

e [lmaH-KOHCHEKT — A9TO Pa3BEPHYTHIM JETaTM3UPOBAHHBIN IJIaH, B KOTOPOM
JOCTaTOYHO MOAPOOHBIE 3AMUCH MPUBOATCS IO TEM ITyHKTaM IUIaHa, KOTOPbIE HY>KIAIOTCS B
MOSICHEHHH.

*  TekcryanpHblii KOHCHEKT — 3TO BOCIPOM3BEACHUE HaMOosee BaXKHBIX
HOJIOKEHUH U (PAKTOB UCTOUHUKA.
*  (CBoOOIHBI KOHCIIEKT — 3TO YETKO U KpaTko c(HOpMYyIMpPOBAHHBIE

(M3710KEHHBIC) OCHOBHBIE TIOJIOKEHUS B pe3ysibTaTe NTyOOKOro OCMBICIIMBaHUS Matepuaia. B
HEM MOTYT TPHUCYTCTBOBaTh BBIMHUCKU, IUTAThI, TE€3UCHI, YaCTh MaTepualia MOXKET OBITh
IIPEACTABIIEHA TUTAHOM.
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. Temarnueckuii KOHCHEKT — COCTaBJSIETCST HAa OCHOBE H3YYEHMS psna

HCTOYHUKOB U JIA€T JOCTATOYHO IMOJIHBIM OTBET MO KAKOM-TO cXxeMe (BOIPOCy).

CamocrositenbHass ~ paboTa  COCOOCTBYET ~ CO3HATEIBHOMY  YCBOEHHIO,
yrayOJdeHUI0O U PACHIMPEHUI0 TEOPETHYECKUX 3HAHUM; (HOPMHUPYIOTCS HEOOXOAUMbBIE
npodeccruoHaIbHbIE YMEHUS W HABBIKA M COBEPIICHCTBYIOTCS MMEIONTUECS; TTPOUCXOTUT
Oonee TIyOOKOE OCMBICIEHHE METOAOB HAYYHOTO TO3HAHUS KOHKPETHOW HayKH,
OBJIaJIeHE HEOOXOIUMBIMU YMEHUSIMH TBOPUECKOTO TIO3HAHUSI.

OcHOBHBIMH (hOpMaMU CAMOCTOSTEIILHOU PaOOTHI SIBJISIOTCS

- KOHCTICKTUPOBAHUE JICKIIMIA U TPOYMTAHHOTO HCTOYHHKA,

- IpopaboTKa MaTepUaIOB IIPOCITYIIIAHHOH JICKIIHH;

- CaMOCTOATEIHLHOE  M3YYCHHE  TMPOTPAMMHBIX  BOIMPOCOB,  yKa3aHHBIX
MpernoaBaTeeM Ha JICKITUSIX W BHIIIOJIHCHHUE IOMAITHUX 33/IaHUH;

- (hopmynMpoBaHUE TE3UCOB;

- COCTaBJICHUE aHHOTAIUI U HAITMCAHHUE PEIICH3HIA,

- 0030p 1 00001IeHNE TUTEPATYPHI TTO HHTEPECYIOIIIEMY BOIIPOCY;

- U3y4CHUE HAyYHOU JIUTEPaTyPHI;

- TIOJITOTOBKA K MPAKTUYCCKUM 3aHATHUSAM, JTa0OpaTOpPHBIM paboTaM, 3adeTam |
HK3aMEHaM;

- IOJITOTOBKA U 3aIUTa pedepara, SIEKTPOHHBIX MPE3CHTAIUH.

Pexomenoayuu no oOueHUGAHU) YCHMHbBIX OMEEMOE CHYOeHMOE Ha
NPAKMUYECKUX 3AHAMUAX U J1a00PAMOPHBIX padomax

C 1enbio0 KOHTPOJIA M TOATOTOBKH CTYACHTOB K M3y4EHHIO HOBOM TEMBI B HaJale
KXKIOr0 MPAaKTUYECKOTO 3aHATHS TPEeroaaBareieM MPOBOJUTCS WHIWBUIYaTbHBINA HIH
(pOHTANILHBIN YCTHBII OMPOC MO BHIIMOJHEHHBIM 33JJaHUSIM IPEIbITYIIEH TEMBI.

Kpurepun ouenku:

— MPaBUWJIBHOCTh OTBETA MO COJACPXKAHUIO 3aJaHus (YUUTHIBAETCS KOJIUYECTBO U
XapakTep OMHUOOK MPH OTBETE);

— TOJIHOTA U TJIyOMHA OTBeTa (YYUTHIBAETCS KOJUYECTBO YCBOEHHBIX (DaKTOB,
MOHSATHUM U T.IL.);

— CO3HATENBHOCTH OTBETA (YUUTHIBAETCS] IOHMMAaHUE U31araéMoro Marepuana);

— JIOTMKA M3JIOKEHUS Marepuayia (y4YUTHIBAETCS YMEHUE CTPOUTDH IIEJIOCTHBIH,
MOCTIeI0BaTEIbHBIN paccKas, FPaMOTHO MOJIb30BATHCS CIIEUATBHON TEPMUHOIOTHEH );

—  pallMOHAJBLHOCTh  HMCIOJB30BAHHBIX MPUEMOB U  CIIOCOOOB  PEIICHHUS
MOCTABJIICHHON y4eOHOM 3amaun (y4yUTHIBAE€TCS YMEHUE HCHOJIb30BaTh Haunboee
s pexTuBHBIE CTIOCOOBI TOCTHKECHUS TIEITH );

— CBOEBPEMEHHOCTh U 3(P(PEKTUBHOCTh HCIIOIb30BAHMS HATJSAHBIX MOCOOMH U
TEXHUYECKUX CPEJCTB MpPU OTBETE (YUUTHIBAETCS I'PaMOTHO U C IOJIb30H NPUMEHSTh
HATJISAHOCTh M IEMOHCTPAIIMOHHBIN OMBIT TP YCTHOM OTBETE);

— UCMOJIb30BAHKE JOMOJHUTEIBHOIO MaTepuana;

— palMOHATBHOCTh HWCIONB30BAaHUS BpPEMEHHU, OTBEIEHHOTO Ha 3aJaHue (HE
0J100psieTCs 3aTSIHYTOCTh BBITIOJIHEHUS 3aJaHMsl, YCTHOIO OTBETa BO BPEMEHH, C y4ETOM
WHIUBUAYATbHBIX OCOOCHHOCTEH CTYACHTOB).
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Memoouueckue pexomenoayuu no OUeHUEAHUIO HA 3aueme

Lenb: mpoBepka 3HAHWUM, HABBIKOB M KOMIIETCHIIMH CTYAEHTA, €ro yMEHUE
CaMOCTOATENILHO padoTaTh

3agaun:
1. OueHuth ypoBEHb 3HAaHUM M HABBIKOB CTYJEHTa MOJYYEHHBIX B XOJE€ OCBOEHUS
JVCLUTUIAHBI.
2. OLEHUTh HAaBbIKU U YMEHHS TPAMOTHO U YOEAUTENbHO U3JIaraTh U3y4E€HHbIN y4eOHbIN
Y JOTIOJIHUTENIbHBIA MaTEpHAIL.
3. OueHutb 3HAHMSA CTYACHTAa NPUOOPETEHHbIE HAa OCHOBAaHUU M3YYCHHUS HAYYHO—
TEXHUYECKOU JIMTEPaTyphI.
4. TlpoBepuTh HaBBIKM CTYJACHTa B YacCTH IOCTAHOBKH, MPOBEACHHS U 00pabOTKU
pe3yabTaTOB (PU3MUECKOT0 IKCIEPUMEHTA

Kpurepuu oneHku 3HAHUI

VYuuThiBaeTCsl TEKylllas YCIEBAaeMOCTb (KOHTPOJbHBIE pabOTHI, TECTHl U Jp.),
[OCEIIAEMOCTh 3aHATHUN, 3alIMTa JIabOpaTOPHBIX paboT U pedeparoB, BHITOJHEHHUE
WHANBUAYAJIBHBIX 3aJaHWi. 3HAHUS W HABBIKA CTYJEHTa MOTYT OBITh MPOBEPEHBI C
IIOMOILbI0 YCTHBIX HJIM IHCBbMEHHBIX OTBETOB Ha BOIIPOCHI MPENOJABATENA, A TAKKE
IyTEM PELICHUS 3a4a4 M0 MOAPA3AENaM JUCHHUILIAHBL.

Pe3ynbpTaThl OIICHUMBAIOTCS .

«3a4YTEHO» - TIpU HAJIMYUMK TBEPABIX 3HAHWM, W3JI0KEHUU OTBETA C
HE3HAYUTEIBHBIMU OIIMOKAMU, YBEPEHHO UCIIPABICHHBIMU MOCE HABOJSAIIMUX BOMPOCOB
10 U3JI0KEHHBIM BBIIIE BOMIPOCAM.

«He 3a4YTEeHO» - TPU HAIMYMM TPyObIX OIIMOOK B OTBETE, HEMOHWMaHUU
CYIIIHOCTM M3JIaraéMoro BONPOCA, HEYBEPEHHOCTH M HETOYHOCTH OTBETOB II0CJIE
HABOJSIIMX BOIIPOCOB MO BOMPOCAM M3Y4a€MOW TUCHUIIINHBI.

O1ieHKa BBICTABJISIETCS B SK3aMEHAI[MOHHOM (3a4€THOI) BEJIOMOCTH.

Memoouueckue pekomenoayuu o OYEHUBAHUIO KOHMPOIbHBIX PAOOm

Kontponsnass pabora (KP) mpoBoautcs aBa pa3a B ceMecTp, HO  MOXKET
MIPOBOJIUTHCS TIOCJIE U3YUYEHUS KaXKJIOTo paszjeiyia (TeMbl) AUCHUILIMHBI Ha YCMOTpPEHHE
pernoaaBaTes.

KonTtposnbpHast paboTa COCTOMT M3 pEIICHUS MPAKTUYECKUX WU TEOPETHUECKHUX
3amad. KoHTponpHas paboTa MpOBOAMTCS HA MPAKTHYECKOM 3aHITHH, HO MOXKET OBITh Ha
YCMOTPEHHE MpEeToiaBaTessl BBIHECEHA Ha CAMOCTOSTENbHYIO pa0OTy CTYIEHTOM.

Onenka KP BeicTaBisiercs B KypHald Y4eOHBIX 3aHSATUH M YUUTHIBACTCA MPU
aTTECTALIMK CTYICHTOB B MEPUOJ 3a4ETHOM MM SK3aMEHALMOHHOW cecCUU (COKpaIleHHe
yyciaa SK3aMEHAIMOHHBIX BOMpocoB 1mpu oneHke KP He Huke «xopouioy,
MpeAoCTaBICHUE TMpaBa CTYIAEHTY BbIOOpa HSK3aMEHAI[MOHHBIX  BOIPOCOB U3
MPEeAJIOAKEHHBIX MPETo/IaBaTeNieM U APYruX npedepeHiuii).
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Kpurtepum oneHnBaHus pelieHus 3a1a4u

Peienne 3a1a4u OLeHUBACTCS 1O CJIEIYHOIIMM KPUTEPUAMMU:

1. [lonmHoTAa pemeHus (10BeAeHa OT JaHO A0 IPaBUIILHOTO OTBETA);

2. IocTynHOCTb M3JI0KEHUS, BKIIIOYAsl ONKMcaHre (pU3NIecKor MoIeTu U
MIPUMEHSIEMBIX IPUHITATIOB PEIICHUS;

3. Nmeetcs pucyHoK (ecam 6€3 Hero MOHMMaHUE PEIICHUS WIIH BBEICHUC
(u3HUECKNX BETUYHMH 3aTPYAHEHO) MOSICHAIOIINI 3a/1a4y;

4. KoppekTHoe BBeJIEHHE U UCMOIb30BaHHE (PU3NUECKUX BEIUYUH;

5. be3ommbouHOE MpoBEACHNE BHIKIIAI0K, BHIBOJA PACUETHBIX (hOPMYIT;

6. be3ommbouHoe MpoOBeIEHNE BHIUMCICHU, B TOM YHUCIIE C Pa3MEPHBIM
BEJIMYMHAMHU, €CIIA 3TO MPEAYCMOTPEHO YCIOBUEM 3a/1a4

Pemenue 3amaum oneHnBaeTcs o 1ByxOamipbHOM mikane: 1, 0.

Ouenka «31» BbICTaBJIsETCS 3a pEIIEHUE 3a7aud, €CJIHU YAOBIETBOPEHBI BCE
KpUTEpUHU OLICHUBAHUS, MO0 MOHMMAaHHUE PEUICHHs HeEMHOro 3aTpyaHeHo (2). Bo Bcex
OCTaJIbHBIX CIydasx 3aaada orieHuBaetrcs “0". Hepemennsle 3a1aun oneHuBarotcs "0".

[Ipu ouleHMBaHUU KOHTPOJIBHOU PAOOTHI:

OuneHka «OTJMYHO» BBICTABJISIETCH CTYAEHTY, €CJIM CPEAHsS OLICHKA MO BCEM
pelIeHusIM, BKITFOUast HepelieHHbie He MeHbIne 0,95 (pemreno mpaBuibHO >95%).

OueHka «X0polI0» BBICTABJISIETCH CTYAEHTY, €CJIM CpPEIHSsA OIEHKa IO BCEM
pELICHMSIM, BKIIIOYas HepeumeHHble He MeHblie 0,75, Ho MeHbIe | (pemeHo mpaBuiIbHO
>75%).

OuneHka «yI0BJIETBOPUTEIBHO» BBICTABJISIETCH CTYAEHTY, €CJH CpEeIHss
OIIEHKAa IO BCEM pEIICHUSIM, BKJIIOYasl HepeueHHble He MeHblie 0,5, Ho Mensbie 0,75
(pemeHo npaBuiIbHO >50%).

OueHka «HEyIOBJIETBOPHUTEJIBbHO» BBICTABJSACTCH CTYAEHTY, €CJIH CpPEIHSs
OLICHKAa [0 BCEM pELICHUSM, BKIIOYas HepeumieHHble MeHbuie 0,5 (pemeHo mpaBHIBHO
<50%).

B ciyuae BbIHECEHHWS KOHTPOJBHOM pabOThI Ha CaMOCTOSITENbHYIO paldoTy
PEKOMEHYETCS OLCHMBAaHHE IPOM3BOAUTH HE MO PE3yJibTaTaM MNpOBEPKU paboThI, a Mo
pe3ysbTaraM €€ 3alUThl CTYJEHTOM Ha MPaKTUYECKOM 3aHSTUH. JlomyckaeTcs OlleHUBaTh
BBIITOJIHEHUE KOHTPOJIbHOM padoThI 10 ABYXO0AVIBHOM HIKAJIE “3a4TeHo" — “He 3a4TeH0”.

OneHka BBICTaBIISIETCS B JKypHaJIE TTOCEIIaeMOCTH CTY/IEHTOB.

Memoouueckue ykazanus no 6bINOJIHEHUIO U 3aujume 1a00PAmMoPHBIX padom

Kaxxnas nmaboparopHast paboTa BKIIOYAET CIIEYIOUIUE ITAlbL:

1. [TonrotoBka K BHIMOJHEHUIO. 3yueHrne MarepuanoB, MOATOTOBKA KOHCIIEKTA U
odpopmiienne Tabnui (CPC).

2. JlomycK K BBINOJHEHUIO NpenojaBaTesieM (JJabopaTOpHOE 3aHATHE).

3. IlpoBenenuie n3MepeHuii (JlabopaTopHOE 3aHSTHE).

4. TlpoBeneHue BBIYMCIECHUN, NOCTPOEHHE TpaPuKoOB, OPOpMIIEHUE padOTHI,
BKuirodas 3akmoueHue (CPC).

5. 3amuTa 1abopaTopHOi pabOTHI (MTPAKTUYECKOE 3aHSITHE).
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Meroauueckue PEKOMEH 1Al 11(0) BBITTOJIHCHUIO BHEAYIUTOPHOU

CaMOCTOSITENILHOM PadOThl CTYyJIEHTaAMH B 4acTH JIA0OPATOPHBIX palOT BHIIIE B JAHHOM
MOJpa3/iesie HACTOSINEW MPOrpaMMBbl MOJ 3arojlOBKaMH ‘“‘MeToaudecKkue peKOMEHIAlNN
CTYy[EHTaM 10 CaMOCTOSATENbHOM padoTe MpH MOATOTOBKE K BBITOJHEHHIO JIAOOPATOPHBIX
pabdor”, “MeToauuecKkue pPEKOMEHAAIMUA CTYJAEHTaM IO CaMOCTOSTENIbHOM paboTe mpu
MOATOTOBKE K MPAKTUIECKUM 3aHSTHSIM B BUJIE 3AIIUTHI Ta0OPATOPHBIX paboT” .

[To pe3ynpraTaM NOArOTOBKM K BBIIOJIHEHHUIO pabOThl TEpesa  BBITOJHEHUEM
MPEeroiaBaTeNh KOHTPOJIUPYET KauyeCTBO MOJATOTOBKU CTYACHTAa M BBIHOCHUT PEIICHHE O
JIOITYCKE WJIM HEJOMYCKE K BBITOJIHEHUIO PAOOTHI.

[To pe3ynbTaTaM MpoBe/IeHUsI U3MEPEHUI CTYIEHT caM MPECTABIISAET MOJyYEeHHBIE
JaHHBIEC MPENOAABATENI0, & TOT (PUKCUPYET B )KypHAJe WIH J1a00OpPaTOPHOU TeTpaau (hakT
IIPOBEACHUS U3MEPEHNN.

BrimonmHeHHyI0 paboTy, CaMOCTOSTENBHO TOJHOCTHIO OGOPMIICHHYIO paboTy
CTYJEHT IPEJICTABIIAET Ha 3alUTY NpernogaBaTeiio.

OdopmrnenHass cuuTaeTcsi padoTa, KOTOpas COMEPKUT KOHCIIEKT, TaOJHIBI C
AKCIIEPUMEHTAJIbHBIMU U PAaCYETHBIMM  JAaHHBIMHM, BBIYUCICHHS, HEOOXOIUMBbIC
MOSICHEHUS, PUCYHKH TPEIYCMOTPEHHbIE METOJUYECKUMH YKa3aHUSIMU WU 3aJaHUuEM
npenogaBatens u 3akmodeHue. OdopmieHHas paboTa, HE cojaepkamias OIMMOOK B
oopmiieHUH, BBIYMCICHUM, 3aBEPILAIOLIASCS 3aKJIOYECHHUEM OTpPaXaloIeM CYTh H
pe3yapTaThl pabOThl CYUTACTCS BBHITIOJTHEHHONW W TMOAJICKUT 3alllUTE HA MPAKTHUYECKOM
3aHITHU. OQOPMIEHHOW U BBINOJIHEHHOW MOTYT OBITh pPAaOOThl, OCHOBAHHBIE Ha
pe3yapTaTaXx U3MEPEHHUH MOJYYEHHBIX CTYACHTOM IOCJE JOIMYCKa IpPEernojaBaTeieM K
BBITIOJTHEHUIO PA0OTHI.

Ecnu, npu BblHEceHMM pPadOThl Ha 3alIUTy OOHAPYKHUBAIOTCA OIIUOKU B
opopmiienun,  pacuerax, (OpMYJIHMpOBKaxX, aHalu3e  pe3yJabTaroB, TO C
COOTBETCTBYIOILIMMH 3aMEUaHUsIMH HampaBisieTcss Ha JopaboTky. JlopaboTka Beaercs
crynentom camoctositenibHo (CPC), n mopaboranHas paboTa CHOBa MPEACTABISICTCS Ha
3alUTY (MPAKTUYECKOE 3aHSATHE).

[Ipu 3amuTe BHIMOTHEHHONW pa0oTe mpemnojaBaTeleM MOTYyT OBITh B
WHANBUAYAJILHOM TOPSAJKE 3aJaHbl BOMPOCHl WM 3aJlayd C IIEJbI0 BBISICHUTH YPOBEHb
3HaHUU CTyJIEHTa M0 TEeMaTUKe JJabopaTOpHO paboThl U YMEHHUE peliaTh TEOPETHUECKHE
U IPAKTUYECKUE 3aJlayu MO pa3fely AMCHUIUIMHBI PACCMATPUBAEMON B JIaOopaTOpHOM
pabGote. BrimonHeHue 3THUX HMHIWBUIYaTbHBIX 3aJaHUM JOMYCKAaeTCsl MPOBOAUTH BHE
aynuropuu crynentoMm camoctosaresbHo (CPC).

bonbiioe komuuectBO 10pabOTOK J1aOOpPaTOpHOM pabOThl WM JUIUTEIHHOE
BBIMIOJIHEHUE WHWBUIYaJIbHOTO 3aJaHUsl MOTYT COIPOBOXAATHCS JOMOTHUTEIHLHBIMU
BOIPOCAaMU M 3a7adyaMu. B To Bpemsi kak rpamMoTHOE M 0€30IIHMOO0YHOE BBHINOIHEHUE
paboT CTUMYIUPYIOTCS MPUHATHEM Pa0OT (3amuToi) 0e3 3amay Wid ¢ TpeOyHoUuMu
MUHUMAaJIbHOTO BPEMEHU Ha PEIICHHE.

[ToompsieTcss mpoBeaeHNE WHUIMATUBHBIX J1a00OpaTOpPHBIX padOT cTyAeHTaMu. B
JAHHOM cllyyae BMECTO Ja0OopaTopHOM padoOThl, [JaHHOM mpenojaBaTeieM, 10
COIVIACOBAHUIO C HHUM CTYIEHT caM MpejaraeT jgadopaTopHyio padboTy, crnocod u
o0opynoBaHHe JJIsl €€ BhIMOJIHEHHA. OpraHu3oBbIBaeT padbOTy, MPOU3BOIUT U3MEPEHMUS,
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oopmIsieT paboTy MONIb3YsICh CTOPOHHUMH UCTOYHUKAMU M pa3paboTaHHOU METOIUKOM
AKCIIEPUMEHTA U 3aIUIIAET €e.

Memoouueckue ykazanusa no ogpopmienuio pegpepamos

- Copepxanue pedepara AOMKHO COOTBETCTBOBaTh TeMme pedepara HTaHHOU
npenoaaBateneM. JompkeH ObITH JaH JOCTAaTOYHO TOJHBIM, pa3BEPHYTHIM OTBET Ha
3aIaHHYIO TEMY.

- Ecu o0beM pedepara Gosee 5 cTpaHUIl U COACPKUT HECKOJIBKO pa3liesioB, TO
MOCJIe TUTYJIBHOTO JIUCTA I00ABIISIETCS JINCT C COMIEPKAHUEM.

- Tlocne ocHoBHOW uactu pedepara UAST pa3fesl 3aKIOYeHUE (IOMYCKaeTCs
BMECTO HEro pasjiel BHIBOJIbI)

- 3akanumBaeTcs  pedeparT  CIOUCKOM  HCIOJb30BAHHBIX  HMCTOYHHUKOB
MIPOHYMEPOBAHHBIX IO MOPSIAKY OT 1, 2 u nanee.

- Hymepatus pucynkos, popmyn u tabnuil B pedepare ckBoznas - 1, 2, 3 u T.1.,
0€e3 MpOIYCKOB.

- @opMynaM HOMEp MPUCBAMBAECTCS CIOpaBa OT HUX B KPYIJIBIX CKOOKax,
HaIpuMep:

F=ma. (1)

- Ilocne dopmy:n, cieayeT CTaBUTh 3HAKH MPEMHUHAHMS. 3alsThle, TOYKH, TOUKU C
3aMsTOM.

- Ha Bce Qopmynsl uMmeronue HoOMep 00s3aT€NbHO JODKHA OBITh CChUIKA I10
TekcTy. Hanpumep:

Kaxk 6uono uz popmynot (1) ...

- Bce pucyHku u Tabnuilel 00s3aTeIbHO HYMEPYIOTCS U HasbiBatoTcsa. Homep u
Ha3BaHHWE PUCYHKA MHUILIETCS TOJ PUCYHKOM, O IIEHTPY, HOMEpP M Ha3BaHHUE TaOIHUIIBI
cBepxy TabauIlbl ¥ cripaBa. HoMep u Ha3BaHUE MUIIETCS B BUJIE:

Pucynok 5 - Moiciu 6 2onoge npu oceoenuu gpusuxu.

- Ha Bce pucyHku u TabiuIibl 00s3aTeNIbHBI CCHUTKH 110 TEKCTY:

Kax mooicno 6udemnv uz pucynka 5 mviciu HOCAM XAOMUYHbLU XApaKmep.

- Marepuai, He coAepXKalllil CChUIOK Ha WMCTOYHUKHU (HOMEpa) B KBaJAPATHBIX
ckoOkax (Hampumep [3]), cuuTaercs OpUrHHAIBHBIM, TO €CTh CO3/IaHHbINA (HAMMCAHHBIN)
aBTOpOM pedepara. ITO OTHOCUTCS U K TEKCTaM, U K (hopMyJiaM, pUCYHKAM U TaOJIULIAM.

- CchulkM Ha WCTOYHMKM B KBAJpPAaTHBIX CKOOKax CTaBsIT mocie (passbl,
npeyioxKeHus, ab3ala, B KOHIIE MOJNMUCH K PUCYHKY uiu Tabmuie. B ciaydae ecnu
naparpad Wi pa3fen B3sATh HEIUKOM U3 OJJHOTO UCTOYHUKA TO CCBUIKY CTaBSIT B KOHIIE
3arojoBka. lluTupoBanue pasznenoB u maparpadoB HE PEKOMEHIYETCd K aKTHBHOMY
UCIOJIb30BaHUIO, CIEAYET MOAXOAUTHh K pabore Han pedeparom Oojee YyriryOJIEHHO, B
KaKJI0M pazzene (maparpade) HCIoab30BaTh HECKOIbKO HCTOYHUKOB U MPUBOIUTH
OPUTHMHAJIbHBIN TEKCT CBA3BIBAIOIINI HUTHPYEMBIE U COJIEPKALIUN DJIEMEHTBI aHAIN3A.

- BBeieHue MOXKET coliepkaTh IUTUPYEMbIE TEKCTHI, a B 3aKJIFOUEHUU (BBIBOAAX)
LIUTUPOBAHUE UHBIX UCTOYHUKOB HE JIOMYCKACTCHI.
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- He cnenyer orpaHnumnBaThCsi MHTEPHET-UCTOUHUKAMU. 110 BO3MOKHOCTH clenyeT
oOpalarbcs K JIMTEpaTypHbIM JaHHBIM U MEPBOMCTOYHUKAM, TOJIBKO MPU UX OTCYTCTBUH
JOIYCKAETCA IUTHPOBAHNE HHTEPHET-PECYPCOB.

Tekymuii 1 UTOrOBbI KOHTPOJIb YCIIEBAEMOCTH 110 TUCHHUILIUHE
TunoBbie KOHTPOJIbHBbIC 3aJAHUS UM HHbIE MAaTEePHAJIbI, HEO0OXOAMMBbIE IS
OLICHKH Pe3yJIbTAaTOB OCBOCHHUsI 00Pa30BaTeJbHON NPOrpaMMbl B paMKax y4eOHoil
AUCHMIIHHBI

3.2. 3agaHusA HA CAMOCTOSITEILHYIO PadoTy
CamocTositennpHasgs paboTa CTYIEHTOB MpelycMaTpUBacT MOATOTOBKY K
JabdopaTropHbIM padoraM ux ogopMIieHHE U BbINOAHeHUe (6 1T, U3 TabauIbs! 2.3).

IIpoBepsieMble KOMIIETECHIIUU:

Kon n HaumeHoOBaHue Kon n HauMeHOBaHHe MHIUKATOPA 10CTHKEHUS
o01enpodeccuoHAIbHON KOMIIETEHIIUN o01enpodeccuoHAIBLHONH KOMIIETEHIIUHN
OIIK-1 Cnocob6en mnpumensats 6azoBbie | OIIK-1.1 3Hath (dbyHIaMEHTaIbHBIC pa3aensl

3HaHUs (PyHIaMEHTAJIbHBIX Pa3/IejOB HAYK O | CCTECTBEHHO-HAYYHOIO M MaTeMaTHYECKOro IUKJIOB,
3emure, €CTEeCTBEHHO-HAYYHOTO Y | ACIIOJIb3YEMBIC TIPH PEIICHUH 3a7a49 B 00J1aCTH IKOJIOTUU
MAaTEeMAaTHYECKOr0 M[HKIIOB IPU PEHICHHUH | K IPHPOJIONOIH30BAHUS

3a1a4y B obnactu 9KOJIOTUH u

[IPUPOIONIOTH30BAHMS
OIIK-3 CriocoOeH npuMeHsITh 0a30BbIE OIIK-3.2. Bmaners 0a30BBIMH METOLaMU
METOJIbI DKOJOTMYECKUX UCCIICOBAHUM JUIS | TAOOPATOPHBIX SKOJOTMUECKHX HCCIICIOBAHUM, aKTHBHO
penieHus 3a1a4 Mpodheccu OHATbHOM WCIIOJIB3YEMBIX JJIsI PEIICHHS 3ajJad MpogecCHOHaTbHON
IEeATENLHOCTH NEITEILHOCTH

Opna nabopaTopHas padoTa 1o UHAWBUAYAJTLHOMY IIJIaHY U3 CIIETYIOITUX:
Nel.1. M3yueHue 3akOHOB BpaliaTeIbHOTO ABMKEeHHS Ha MasTHuUKe ObepoOeka;
Neol.2. M3yuenune nBuxeHust MasTHUKA MakcBellia U onpeIeIEHUe er0 MOMEHTA
WHEPLNH;

Nel.5. Onpenenenue yckopeHusi CBOOOJHOTO MaJAEHUS C TOMOIIBI0 0OOPOTHOIO
MasITHUKA;

Nel.6. Onpenenenue ko3¢ dUIIMEHTa TPEHUS KaUY€HUS C TOMOIIbIO HAKIIOHHOTO
MasiTHUKA.

Opna nabopaTopHasi padoTa 1o UHAWBUAYATLHOMY IUIAHY U3 CJICAYIOIIUX:
No2.1. Onpenenenue mokazarens aauadarsl MetogoMm Kiiemana—/le3opma;
Ne2.2. Onpenenenue nokazarens aaradaThl IO CKOPOCTH 3BYKa B rase;

No2.3. Onpenenenue ko3¢ duIeHTa BI3KOCTH XKHIAKOCTH 110 MeToay CTokca.

JIBe 1abopaTopHbIX pabOThl IO MHAUBUAYATLHOMY IUIAHY U3 CIEAYIOLIUX:

No3.1. IIpoBepka 3akoHa Oma U OnpeeseHne YAEIbHOI0 CONPOTUBIICHUS MPOBOIHUKA;
Ne3.3. CHATHE BOJIIbTAMIIEPHON XapaKTEePUCTUKH BAKYYMHOT'O IUOJA;

Ne3.4. OnpeneneHre BOIbTaMIEPHON XapaKTEPUCTUKH MOJTYIIPOBOIHUKOBOTO IUOAA;
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Ne3.5. M3yuenue pacnipenesieHuss MAarHUTHOTO TOJISL BIOJIb OCU COJICHOMA;

Opna naboparopHasi paboTta Mo UHAUBUAYATbHOMY TUJIAHY U3 CIIETYIOIIHX:

Ne4.1. OnpeneneHue AJIMHBI BOJHBI CBETA C MOMOIIBIO AUGPAKITMOHHON PEIIETKH;
Ne4 2. Onpenenenue paauyca KpUBM3HbI JJUH3bI TPU ITOMOIIX KOJIEI] HbIOTOHA. NeS. 1.
DKcliepuMeHTalIbHAas ITPOBEPKa 3aKkoHa Mairoca;

No5.2. Onpenenenvie PoKyCHBIX PaCCTOSTHUM COOMpPAIOIIEH, pacCeUBaIOIICH JINH3;
No5.4. N3yueHue siBIeHUS €CTECTBEHHOIO BPALlCHUS MJIOCKOCTH TMOJISIPU3ALIUY CBETA,;
No5.5. MonenupoBaHue Teneckona;

Opna nabopaTopHasi padoTa 1o UHAWBUAYATLHOMY IUIAHY U3 CJICAYIOIIUX:
No6.1. Onbir @panka-I'epua;

No6.2. N3yuenue crieKTpa HEOHOBOH JIaMIIbl;

No6.3. doroanekTpuaeckuit 3G hHeKT;

No6.4. TennoBoe U3NydeHUE TBEPAOrO Tea.

JlomyckaeTcss BBITOJTHEHUE HMHBIX JIAOOPATOPHBIX pabOT MO pazdenam (U3UKU
U3y4aeMbIM B 1-M ceMecTpe Ha YCMOTpPEHHUE MPEnoiaBaTers.

Ha npakTuueckux 3aHITHUAX JOJDKHBI ObITH 3alllMIIEHbl CTyJAeHTOM 6
JadoparopHbix padot (100% nmoAroTOBIEHHBIX U BBHIIOIHEHHBIX padoT).

OOmmii TOPSAIOK BBHIMOJIHEHUS M 3alUThI JTA0OPATOPHOM PaOOTHI NPUBEICH B
noapazzaene 3.1 HacTtosimiedl paboueid mporpaMMbl IMOJ 3arojioBKOM ‘“‘Meronudeckue
YKa3aHUsI 1O BBITOTHEHUIO U 3aIIUTE JJaAO0OpaTOpHBIX padboT .

Leab adopaTopHbIX PadOT: OCBOUTH TEOPETUYECKUE U MPAKTUYECKUE OCHOBBI
paccMaTpuUBaeMbIX SBJIIGHMM W MPOIECCOB, HAYYUTCS MPOBEACHUIO (DU3NUECKOTrO
AKCIIEPUMEHTa M 00pabOTKE PEe3yIbTaTOB, OCBOUTH NMPUEMBI MOCTPOEHUS TpadUKOB U
aHayim3a pe3yspTaToB. Hayunrtces camocTosiTenbHON padoTe, u3ydaTh yueOHYIO U HAyYHO-
TEXHUYECKYIO JIMTEPATYPY, a TaAK)KE HAYUUTCS U3J1araTh MbICIb, Pa3BUBAaTh W 3alIUIIATh
MO3ULINIO 10 KOHKPETHBIM BONpocaM. Pa3BUBaTh KOMMYHUKATUBHBIE HABBIKHU.

CamocrositennbHas padoTa CTYACHTOB Ha IEPBOM CEMECTpPE MpeaycMaTpuBaeT
HANMCaHue M 3amTy 1 pedpepara U3 CleqyIONINX:

IIpoBepsieMble KOMIIETCHIIUU:

Koa u HaumenoBanue Koa n HaumMeHOBaHMe HHANUKATOPA J0CTHKEHUS
o01enpodeccuoHAIbHOM KOMIIETEHIIUN o0enpodeccuoOHAIBLHO W KOMIIETEHIIUHN
OIIK-1 Crocoben mnpumensats 06azoBbie | OIIK-1.1 3nartp ¢dbyH1aMeHTaJIbHbIE pazzensl

3HaHUs QYHIAMEHTAIBHBIX Pa3/eJiOB HAYK O | €CTECTBEHHO-HAYYHOTO M MAaTEMaTHYECKOTO IUKIIOB,
3emute, €CTECTBEHHO-HAYyYHOT' O Y | ICNIOJIb3YEMBbI€ TIPH PelIeHUH 3a7a49 B 00J1aCTH SKOJIOTUU
MaTEeMaTHYECKOTO IHUKIOB MPH PEHICHUH | K IPUPOIONOIH30BAHUS

3a1a4 B obnactu 3KOJIOTUHU u

MIPUPOIOTIOTB30BAHMS

OIIK-3 CriocoGeH mpuMeHsTh 6a30BbIe OIIK-3.2. Bmagers 0a30BBIMH METOLaMHU
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CTO CMK

METOOBI DKOJIOTUYCCKUX I/ICCJIGI[OBaHI/Iﬁ JJIA
penieHust 3a1a4 npoeccuoHaIBLHON
JESTEIbHOCTH

71a00PaTOPHBIX IKOJOTMYECKUX HCCIIEN0BaHUM, aKTUBHO
UCIOJb3YyEMBbIX JUIS pelleHus 3a4ad npodeccuoHaIbHON
JIESITEIIbHOCTH

1. BpoyHoBckoe aBmxeHue. [louck penentoB »KUAKOCTEH U BUIa YaCTULL JJIs
HaOmonenus b1 B ycrnoBusx kadeapel.

2. ITpuHIUIIBI MAacCTIEKTPOMETPHUH U TPUOOPHI JJIsI MOHUTOPHHT A
IPOMBIIIUIEHHBIX TIPUMECcel B BO3AYXeE.

3. Dddext IxanndekoBa. Bo3M0OXKHO J1 €ro NposiBICHUE MPUMEHUTEIBHO K
3eMHOMY SIJIpY ¥ CMEHA IMOJIIOCOB.

©o0oNOo O

. 3epkana Ko3sipesa.

O¢up. CoBpeMEHHBIN B3I HA €T0 CYIIECTBOBAHHUE.

MaruutHoe nosie 3emiu, COJHIA U pYyrux miaHeT. Ero npupoja.
[Ipeueccus 3emun ot yaapa acrepoua. [Ipupoaa Be4HON MEP3IOTHL.
['paBusnier I'pebeHHMKOBA U €r0 COBpEMEHHAs peau3aliusl.
becromivBHBIE reHEPATOPHl HA MATHUTHOM JBUTATEle

10 TyHrycckuit MeTeopuT. [ ' umoressl.
11.Tecna. Ero cyan0a u jereHibl.

12.OHeprus u3 BakyyMma.

13.UccnenoBanus comecTBus bnarogatHoro orxsi.

14.Uccnenosanus cBoiicTB Boabl. Kpemenckas Bona. Boga na MBana Kynamb.
Bo3MOXXHO pacipeHne CrycKka o yCMOTPEHHUIO MPeroaBaTelsi.
[TpuBeTcTBYETCS CaMOCTOSITEIBbHBIN BbIOOp TeMbI pedepara IO COIMIACOBAHUIO C

IIPCIIOaBaTCIICM.

3.3 IlpuMepHbIe NPAKTHYECKHE 3aJaHUSA VIS PAKTHYECKUX 3aHATHI

IIpoBepsieMble KOMIIETEHIIMH:

Koa u HammeHoBaHue
o01enpodeccnoHAIbLHON KOMIIETEHIIUN

Koa n HanmMeHOBaHMe HHANKATOPA 10CTHKEHUS
o01menpodeccuoHAIBLHONH KOMIIETEHIIUHN

OIIK-1 CrnocobeH npuMeHsAThH 0a30BbIC
3HaHUS (YHIAMEHTAIBHBIX Pa3/IeIOB HAYK O

3emute, €CTECTBEHHO-HAYYHOI' O u
MaTEeMaTUYECKOro IMKIOB TIPH pEIICHUU
3aja4 B obJlactu 3KOJIOTUU u
TIPUPOIOTOIB30BAHHMS

OIIK-1.1 3Hatb (dbyHIaMEHTaIbHBIC pa3aensl
€CTeCTBEHHO-HAYYHOTO M MAaTEMaTHYECKOro ITUKJIOB,
UCTIONh3yEeMbIe TIPH PEIICHUH 33/1a4 B 00JIACTH YKOJIOTHH
Y TIPUPOIOT OJTb30BAHUS

OIIK-3 CnocoGeH mpuMeHATh 6a30BbIe
METO/IbI KOJIOTUYECKUX UCCIICIO0BAHUMN IS
petieHus 3a1a4 npodeccuoHanbHOMI
JeSITCTILHOCTH

OIIK-3.2. Bianers 0a30BBIMHA METONAMHU
7a00PAaTOPHBIX IKOJOTHYCCKUX HCCIICAOBAHHMM, aKTHBHO
MCIOJIB3YEMBIX JJIsI PEIICHHS 3a/1ad MpoQheCCHOHATbLHOM
eI TETLHOCTH

TecToBBIC 3a1aHUA

Boinyck 1

N3meHeHue 0
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Bapuant 1

1. Yactuna ABMKETCS MO OKPY/KHOCTHM C TOCTOSHHOW CKOPOCTBIO.
BekTopsl MTHOBEHHON CKOPOCTH U YCKOPEHHS: a) MPOTHUBOIOJIOKHBI JIPYT APYTY;
0) MepHeHIUKYJISIPHBL; B) MapaJlIe/ibHBI; T) TOCTOSTHHBI B TEYEHHE BCErO BPEMEHU
TIBIKCHUS.

2. C  HCKYCCTBEHHOro CHyTHMKa 3emin  cOpachiBaloT  OoMOy.
[IpeneOperasi CONPOTHUBICHUEM BO3/yXa ONpPENEIUTEe, B Kakod Touke OomOa
yrmajer Ha 3eMIII0: a) TOJA CHYTHHUKOM B MOMEHT cOpachiBaHus, 0) T03aau
CIyTHUKA, MMOCKOJIbKY OHA JBUKETCS 10 KPUBOJIMHEHHON TPAaeKTOPHUU; B) BIIEPEIU
CIyTHHKA, MMOCKOJIbKY OHAa HaOMpaeT CKOPOCTh MpH MaJ€HUU; T) OHA HUKOTJA HE
ylajaer Ha 3eMIIIO.

3. BekTtop MomeHTa uMITylibca 3€MJIM, OOYCJIOBIECHHBIM €€ CYTOYHBIM
BpalllecHUEM, HaNpaBlIeH; a) IO KacaTelbHOM K 3KBATOpPYy Ha BOCTOK; 0) MO
KacaTeabHOM K IKBATOPY HAa 3aIajl; B) TOYHO HA IOT; I') TOYHO Ha CEBEP.

4, [Mranruct npukiaasiBaetr cuity 1500 H, 4ToObI MOMHATH IITAaHTy Ha
BBICOTY 2 M OT IoJia 3a BpeMs 5 ¢. Bo BTopoil pa3 oH MOJAHUMAET Ty K€ IITaHTy 3a
10 c. CosepiieHHast paboTa BO BTOpPOM cCiydae, 10 CPaBHEHHIO C MEPBHIM: a) B 4
paza MeHbIle; 0) B 2 paza MEHbBIIE; B) Takas ke, I') 3aBUCUT OT XapakTepa
noJbeMa.

5. OOBEMHBIM PACXOJOM KHUJKOCTH HA3bIBAETCS: a) 00BEM >KUJIKOCTH,
NPOXOASIIEH Yepe3 MOMEPEUHOEe CEUEHUE CTPYU B €AMHMIYY BpeMeHH; 0) o0beM
XKUJKOCTH, MPOXOJSUIEH Yepe3 CeYeHUE EAUHUYHOW IUIOIAad B EAUHUILY
BpEMEHU; B) OOBEM BBITEKIIECH >KUIKOCTU; I') O0BEM JKHUJIKOCTH, BBITEKIIEH W3
TpyOBI muameTpoM 1 cM 3a 1 cexyHmy.

6. Kakoil u3 mpencraBieHHbIX Ha puc. | Trpa@uKoOB COOTBETCTBYET
M30XOPHOMY TpoIieccy?
P i P Pi Py

/

T T T T

Puc.1
7. HO rpa(i)m(y 3dBUCUMOCTH AaBJICHUSA HUACAJIBbHOI'O TI'a3a HOCTOHHHOﬁ

Macchl OT 00beMa, MPEICTaBICHHOMY Ha PUC. 2, ONPEIENIUTE, Ha KAKUX Y4acTKax
BHYTPEHHSSI HEPTUs raza yBeJIM4UUBaeTcsl 0€3 COBEpIIEHUS ra3oM padoThl. a) I, 6)

2;8)3;2)4
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P 1
4 t 2
3
A%
Puc.2
Bapuanr 2
1. [Ipu cBOOOHOM TAJACHUH C KPBIIIM JOMa IEJIbIid KUPITHY JIOJIETUT 0

3emun 3a 2 ¢. CKOJbKO BpeMeHHU OyzeT majiarh NOJOBHHKA KUpnuya. a) 2 ¢; 0) 1 c;
8) CMOMPSL 8 KAKOM NOJIONCEHUU, 2) 3a8UCUM 0N MO020, KAKAsl NOIOBUHKA — NPABAsL
UnU esas.

2. B wurpe «mepersruBanue KaHaTa» y4yacTBYIOT JBe KoMaHJbl. Kaxmas
TaHeT kaHat ¢ cuiyoit 5000 H. KakoBo Hatsbkenue kanara? a) 5000 H,; 6) 10000 H;
8) 2500 H; 2) 3asucum om mamepuana KkaHama.

3. Kunernueckas sHeprust MaTepuaibHOW TOYKH, 00J1afgatonieil Maccoit 2
kr, paBHa 1 Jlx. UeMmy paBeH ummyibc Touku? a) 2 ke/(m-c); 6) N2 ke/(m-c); ; 6) 4
H/c;2) 2H-c.

4. Teno, OpolIeHHOE BEPTUKAIBHO BBEPX, AOCTUTAET BEPXHEH TOUKH H
3areM mamaer oOparHo. Kakoii u3 mnpuBeneHHBIX Ha puc. 3  TpaduxoB

COOTBETCTBYET U3MEHEHUIO €r0 KWHETUYECKON IHEpruu co BpemeHem? a) I; 6) 2;
8) 3, 2) 4.

E E |
A t t
E E
b pye 3 t
5. Tpu Tena oIMHAKOBOM Macchl HOTrpy3win B Boay. OmHO Teno
CTalbHOE, BTOpPOE — AaJlOMUHUEBOE, TpPETbe - JepeBsiHHoe. Ha kakoe Teno
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nercTByeT Oounblnas apxumenoBa cuia? a) anromunuesoe; 6) cmaivHoe, 8)
oepessiHHoe,; 2) 3a8Ucum Om 21YOUHbl NOSPYIHCEHUS U COOMHOWEHUS NIOMHOCEll

mei.

6. B HekoTopoM o0beMe V coaepKUTCs ra3 ¢ KOHLEHTpaLUuend MOJIEKYIl

n. Macca oxHO#i Monekynsl m,. OnpenenuTs Maccy rasa. a) mnV,; 6) mnV ; 6)
mV ;2 N,.

7. Pabouee Tes0 moTydaeT OT HArpeBaTelisi KOJIMYECTBO TEIIoThl Q =10°

k/x. KIIJ nBuratens n=30%. Kakyio paOoTy coBepiiaeT 3TOT HICaIbHBIN
TeryioBo asurarens? a) 300 [Hoc; 6) 30 /o, 8) 300 xllic;, 2) OauHvix He

xeamaem.
Bapuant 3

1. [Tnockoctu  AB u CD mnapamnensHbl JIpyr APYry U 3apsiKeHbI

MOJIOKUTEIBHBIM 3JIEKTPUYECTBOM. Uemy paBHA HAIpPSIKEHHOCTb MO MEXKIY
MJIOCKOCTAMM?

[ |B nBa paza Gomble, yeM HampsKEHHOCTH TONS Kaxkaoi m3 miactus; | |0; [] B
7iBa pa3a MEHbIIE, YeM HANPSKCHHOCTH ITOJS KaXKJOW M3 IUIACTHH; | |HET MPaBHIBHOTO
OTBETA

2. B CckoabKO pa3 yMEHBIIUTCSA 3HAYEHUE IMOTEHILHMANA MOJSl TOYEYHOrO
3apsjia Mpy YBEJIMYECHUH PAacCTOSIHUS 10 3apsiaa B 4 paza?
[ | Bocems; [ |B uernipe; | |B nBa; [ |B mecTHamuath

3. B cxeme, m300pakeHHOM Ha PUCYHKE, COMPOTHUBIICHUE KaXKIOTO W3
pesucropoB 8 OM. HaiiTu oO1iee cOnmpoTHUBIICHHE TICTIH.

[132 Om; [ ]16 Om; [ |8 Om; [ |64 Om

4, [Ipu yBenmueHUM HArpy3Ky B JIBa pa3a 3HAYEHUE CUJIbI TOKA B IIEIH,
COZEPHKAIIEH AKKYMYJIATOP. ..
DOHpGI{GHHGTCH OJIC akkymyndaTopa W €ro BHYTPEHHHUM COIPOTHUBJICHUEM;
DyBeanI/IBaeTc;I B JIBa pa3a; [ |ue mensiercs; [ |uer MPaBUIBLHOTI'O OTBETA
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S. Ecnu yBenmMuuTh JJIMHY IPOBOJA, NMEPHEHIAUKYISIPHOIO MarHUTHBIM
CUJIOBBIM JIMHUSAM M CHJTy TOKa B HEM B 2 pa3a, TO CHJIA, IEUCTBYIOIIAs HA MPOBOJ
B OZJTHOPOJHOM MAarHUTHOM IIOJIE, ...

[ |Bo3pacter B 8 pa3; [ |ne m3smenntcs; [ |Bo3pacTer B 2 pasa; [ |Bospacrer B 4 pasa;

6. [Ipn u3MeHeHWM cuiibl TOKa B Karymke oT 5 A 1o 1 A sHeprus
MarHUTHOTO MOJIA ...

[ Iymensmaercs B 25 pas; [ |yBenuuupaercs B 4 pasa; [ |ymensimaercs B 10 pas; [ |
YBEIMYHUBAETCS B 2 pasza

1. WNuTepdepenims 1ByX 3JIEKTPOMarHUTHBIX BOJH BO3MOXKHA, eciu: 1)
KosiebaHusg B O0OEUX BOJHAX MPOUCXOIAT C OJAMHAKOBOM YacTOTOM; 2) BOJHBI
KOT€pEHTHBI; 3) HMEIOT OJMHAKOBOE HANpaBJICHHE MOJspU3aluu; 4) HUMEIT
OJIMHAKOBYIO MHTEHCUBHOCTb.

[11,2,3,4:[1]1,2,3;[]1,3,4; [ ]1,2

8. PaccrosHne mMexay TOYKON HaOMIOACHUS M KaXKIOH IOCIIEIYIOIICH
30HOU PpeHes MPEBBIIACT COOTBETCTBYIONIEE PACCTOSHUE OT MPEAIIECTBYIOMIEH

DHZ; [Jar2:[Jata; [x

Bapuanr 4

1. CpaBHute pabOTy JIEKTPUUYECKOTO MOJIS MPU MEPEMEIICHUH 3apsiia U3
touku A B Touku B, C, D.
A

<)
DAAB:AAC:AM; DAAB<AAC<AM; DAAB>AAC>AM; DHCT IIPaBUIILHOI'O

OTBCTAa

2. [IpuunHOM TOro, 4TO OaTapeiika co BpeMeHeM "caguTcs' sBIsIeTCs. . .
DYMeHBH_IeHI/Ie ee DJ1C; DYMGHBHIGHI/IC KOJIMYECTBA DJIEKTPOHOB MPOBOAUMOCTH;

[ |3amMennenne CKOpOCTH JBIDKGHHS SIEKTPOHOB, | |yBeNMUYEGHHE BHYTPEHHETO
COTIPOTUBJICHUSI OaTapeiiKu;

3. Ha xakom pe3ucrope HanpsbkeHue 0yaeT HauboabIIm ?
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—HH
10m 20 30m

[ ]ma mocnennem; [ |na mepsom; [ |Ha BTOpoMm; [ |3T0 3aBMCHT OT CHIBI TOKA

4. Ilo pesynpraTamM uCCIENOBaHUA 3aBUCUMOCTM CWJIBI TOKa OT
HanpsLKeHUs TOCTpoeH rpaduk. CONpoTUBIICHHUE C YBETMUEHUEM HANIPSKEHHUS ...
I

u

0

DYBGJ'II/I‘-II/IJIOCB; DHC HU3MCHUIIOCH, DYMGHBIHI/IJIOCB; DHaHHBIX HC XBAaTacT

5. B kakyio cTOpoHYy W Kak OyJIeT [ABHUraThCsi IEPBOHAYAIBHO
HETIO/IBUYKHBIN MTPOTOH, MIOMEIIEHHBIN B MTOCTOSHHOE 110 BPEMEHH MarHUTHOE TI0JIe
C MHIIYKIHI B ?
| [6ymer mBuraThcs Mo OKpYKHOCTH B IIOCKOCTH, TIEPIIEHIUKYIAPHOM BEKTOPY B,
C TIOCTOSIHHOM CKOPOCTBIO; | |IPOTHB BEKTOpa B, paBHOYCKOPEHHO; | |10 HATIPABIECHHIO

BEKTOpa B, pABHOYCKOPEHHO; | |OCTaHETCS HEMOIBHKHBIM;

6. B xarymiky, mo KoTtopod TeueT TOK |, BCTaBJISIOT >KEJIE3HbIN
CEpJICYHUK. DHEPTUs MarHUTHOTO TOJIS B 3TOM CITydae ...
| |ne u3menutes; [ |craner paBroit Hymo; [ ]yBemmuutes; | | yMeHbIuTCS

7. Kakoe siBIeHHE CIIY)KHT JOKa3aTelIbCTBOM IONMEPEYHOCTH CBETOBBIX
BOJTH?
D TTOJISIPHU3AITHS CBETA; D JACTICPCHS CBETA; D uHTEephEepEHITUS CBETA;

|:| IMPCIOMIICHUEC CBCTA

8. [Ipn nageHUM HENOJSIPU3OBAHHOIO MOHOXPOMAaTHYECKOIO CBETA Ha
TIOBEPXHOCTh MMPIEKTPUKA | |9aCTHYHO MOIAPU3YETCS; | |OTCYTCTBYET; MOJ
yriioM bprocrepa oTpakeHHBIN CBET ...

[ ImonuocTsio monspusyercs; | |ycunusaercs

Bapuanr 5
1. [Ipu nepexoze cBeTa U3 OJHOM Cpeibl B IPYTYIO yroJ NajJeHusl paBeH

30°, a yrom mpenomienust 60°. KakoB mokasaress MpeOMIIEHHS BTOPOM CpeEIbl
OTHOCHTENBHO TepBoit? a) /3, 6)/3/2;6) 2; 2)\3/3
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CTO CMK

Kakas u3 touek (1, 2, 3 wiu 4), moka3aHHBIX Ha pUC. 32, SBISIETCS

n300pakeHUEM TOYKHU S B pacceuBaronieit nunze?” a) 1; 6) 2; 8) 3; 2) 4

1 S 4
. N 3 ¢ Puc.
3 32
L
— »
* T K
2 EN
3. KakoBa pa3MepHOCTb JHEPreTHYECKON CBeTUMOCTU? @) Bm/m°; 6)
Lo/ m8) [loic/ c; 2) @/m.
4. [uprna O6eckOHEYHO TIYOOKOM OJHOMEPHOM MOTEHIMATbHON SIMBI

yMeHbInaercs. Kak 3To cka3pIBaeTCsi Ha «TIyOMHE» DHEPreTHUECKUX YpOBHEH? a)
YPOBHU CcMewalomcs 6HU3;, 0) YPOBHU CMewaromcs 66epx, 8) HU KAK He
CKA3b18AEMCSl, 2) CMeujeHue 3a8UCum om KOOpOUHaAmbl YACMUYbL.

5. OObsicHUTE CMBICIT 00O3HAYEHUH B CHMBOJIMYECKOW 3aIlucu sijipa
XAMHUYECKOT0 3JIeMeHTa X . a) X — cumeon xumuueckozo snemenma, A — uucio
HYKIIOHO8 8 si0pe, Z — YUCi0 NPOmoHo8; 6) X — cumeon xumuyecko2o semenma, A
— YUCIO HeUmpoHOo8, Z - UUCIO 2IeKmpoHo8, 8) X - Hazeauue snemenma, A —
maccosoe uucno, Z — nomep snemenma 6 madauye Menoeneesa, 2) X — nazeanue
anemenma, A - YUCIO INEKMPOHO8, Z — YUCI0 OAPUOHOS.

6. Ha ckonmbko ¢ TOYKM 3peHHs HEMOABM)XHOrO Habmomarens 3a |1
CEKYHJly OTCTaHyT Yachl, ABMXYIIHUECS CO CKOPOCThIO C€/27?

Bapuanr 6
1. Bo ckonbko pa3 MeHseTcs 4acToTa CBeTa IpU Iepexojie CBeTa U3
BO3/lyXa B Cpey € MOKa3areieM NpesloMIICHUs, pPAaBHbIM 27
2. Kakas u3 touek (1, 2, 3 unu 4), nokazaHHbIX Ha puc. 33 sBIsAETCS
U300paxeHUEM TOUKHM S B coOuparomieit auH3e?
1 4
¢ T S Puc.
# 33
—i& &
* T F 3
2 N .
3. KakoB mokazatenb creneHu Temmeparypel B 3akoHe Credana-
bompmmana?
4, KBanTyrorcst 1 UMIyJIbC W KOOpAMHATA KBAHTOBOMEXaHWYECKOU
YaCTUIIBI?
5. Yro Oonbiie: macca MOKOS YCTOMYMBOIO fJipa HWJIM Macca MOKOS

00pa3yIomx ero 3JIeMEeHTOB?
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6. CKOJIBKO TPOLEHTOB COCTAaBJISET JIOPEHLIEBO COKpAIIECHUE IUIOLIaaN
KBaJ(parta, ABMXKYILErocs O CKOPOCThIO 0,5¢ BAOJIb OAHON U3 CBOUX CTOPOH?

Bapuanr 7
1. Bo ckonbko pa3 u3MeHseTcss CKOPOCTh CBETa IpU €ro Mepexojnie U3
BO3/yXa B IIPO3PAYHYIO CPEIY C MOKa3aTeJIeM IIPETOMIICHHS], paBHBIM 27
2. JInH3y, U3TOTOBJIICHHYIO U3 JBYX C(HEPUUYECKUX CTEKOJ OJUHAKOBOTO
paanyca, MeXIy KOTOPHIMU HaXOAUTCS BO3IYyX, OMYCTHUJIM B BOJY KakK JIEWCTBYET
3Ta JuH3a?
3. [Mlap pammyca R, TOBEPXHOCTh KOTOPOTO MOXHO WPHUHATH 34

aOCOTIOTHO 4YEpHYIO, TMOAJEepXKUBaeTcs Tpu Temmeparype T. OmnpeaenuTsb
SHEPreTUYECKYIO0 CBETUMOCTb IIapa U U3JIy9aeMblld UM ITOJTHBIN TEMJIOBOM MOTOK.

4, WN3mensiercss nu  giwHA BOJMHBI  (DOTOHA TIpU  KOMIITOHOBCKOM
paccestHuU TP pacCesHUH Ha HYJIEBOW yron?

5. KakoBa 1m0 TOpPSAKY BeIWYUHBI dHEprus DepMu 3JICKTPOHOB B
MeTajiax?

6. Kak cBsi3aHBI MEXKy cO00M SHEPrus CBsI3U U ASHEKT MacChI?

Kpurtepuu oneHkun

JlaHHO€ TECTUpPOBAaHHWE CTABUT LEJIBID OLEHUTh YPOBEHb OCBOCHHUS CTYIACHTAMH
W3Y4YEHHOIO0 paszfena JAUCHHUIUIMHBI KaK MPOMEXKYTOYHOE TECTUPOBAHUE, YPOBEHBb
OCBOCHMSI Marepuajga B LEJIOM [0 JUCIUINIMHE, a TakKe 3HAaHUM W YMEHHH,
MPETYCMOTPEHHBIX KOMITETCHIIUSMHU.

TecTupoBaHue MOXKHO TMPOBOJIUTH JJIsi CTYIEHTOB BceXx (opM o0OydeHus B
NUCbMEHHOH (¢opMe Ha OyMaXXHBIX HOCHUTENSAX B TedeHne 20 MHHYT WIH C
HCMOJIb30BAHUEM COOTBETCTBYIOLIMX IIPOrpaMM IIOCIE Kaxaoro paszaena. Kaxnawblid
CTYJICHT TOJIy4aeT OJIaHK C TECTOBBIMU MaTepuajlamMu, B KOKJIOM IO 5 TECTOBBIX 3aJJaHUM
U TNHCBMEHHO TOTOBUT OTBETHl HA ITOCTABJIEHHBIE 3aJaHUSl IIYTEM MOJYEPKUBAHUS
BBIOPAHHOTO OTBETA.

ITo ucreuennu 20 MUHYT IpenoaaBaTe/ib AHATU3UPYET U OLICHUBAET BBINIOJHEHHbIC
CTyIEHTaMU 3aJaHus. B 1enom mo AUCHUIUIMHE TECTUPOBAHHME MPOBOAMUTCS 2 vaca IO
BCEM BOIIPOCAM TECTOBBIX 3aJaHUI.

[To pe3yapTaraM TECTHUPOBAHUS MPENOAABATEIEM B JKYpHAJIE Yy4e€Ta 3aHATHI
KaXJOMY CTYJIEHTY BBICTABJISIETCS OLICHKA «3a4TEHO» UJIU «HE 3aY4TECHO».

3.4 TEMbI KOJUIOKBUYMOB 11O ®U3UKE:

HpOBepﬂeMble KOMIICTCHIIUM

KOI{ U HAUMCHOBaAHUEC KOII U HAUMCHOBAHHME HHIUKATOPA T0CTUKCHUSA
o0menpogeccHOHAIBHONH KOMIIETEHIUHT o0menpodeccCHOHAILHOM KOMIIETEHIIMH

OIIK-1 Crocoben mnpumensats 06a3oBbie | OIIK-1.1 3narte ¢dbyH1aMeHTaJIbHbIe pazzensl
3HaHUs QyHIaMEHTaJIbHBIX pa3/JeIOB HAYK O | €CTECTBEHHO-HAYYHOTO W MaTEeMaTHYeCKOro IIMKJIOB,
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3CMJ'I€, C€CTCCTBCHHO-HAY4YHOI'O 1 | UCTIOJIb3YEMBIC ITPU PCIICHUU 3a1a4 B 00JIaCTH DKOJIOrUHU

MATEMATUYCCKOTO IIUKIIOB HpI/I pCHIeHI/II/I I/IHpI/IpO[[OHOJ'IBSOBaHI/ISI
3ajad B o0nactu 3KOJIOTHHA u

IIPUPOIOI OJIb30BAHUS
OIIK-3 CriocoO¢eH npuMeHsITh 0a30BbIe OIIK-3.2. Bmagers 0a30BBIMHA METONAMHU
METOABI DKOJIOTHYCCKUX I/ICCJ'Ie,Z[OBaHI/Iﬁ JJIA na60paTopHHx 3KOJIOTrHYCCKUX HCCHCIIOBaHHfI, AKTUBHO
petieHus 3a1a4 npodeccuoHanbHOMI UCTIONB3YEMBIX NIl PElIeHUs 3a1ad MpodeccHoHaIbH O
ACATCIBbHOCTHU JACATCIIBHOCTHU
MEXAHUKA
1. CrocoObl onucaHusi NBWKCHHS MaTepuanbHON Touku. CpenmHss u

MTHOBEHHAsi CKOpPOCTb. YCKOPEHHE M €ro pasjIo)KEHHE Ha HOPMAJIBHYIO U
TAHI'CHIUAIBHYIO COCTaBJISIOLIME.

2. ITocTynarenpHOE M BpalmaTeabHOE ABUKEHUE TBEPAOTO TeNa. Y TJI0Bas
CKOPOCTh U VYIJIOBOE€ YCKOPEHWE, HUX CBS3b C JIMHEHHBIMH CKOpPOCTSIMU U
YCKOPEHHUSIMU.

3. 3akonsl HproroHa. MHepuuaibHbIE CHUCTEMBI OTCUETa M IPHHIUI
OTHOCUTENBHOCTH. CuIBl TSKECTH, YHIPYroctw, TpeHus. OcHOBHasg 3aaada
MEXAHUKH.

4. Pabota u momHocTh cunbl. Kunernueckas sneprusi. KoncepparuHbie
Y HEKOHCEpBAaTUBHBIE CWIIbL. [loTeHIIManbHas SHEPrusl.

S. LlenTp macc. YpaBHEHHME IBHKECHHs LIEHTpa Macc. MOMEHT CUibl U
MOMEHT UMITyJIbca. Y paBHEHHE MOMEHTOB. COOCTBEHHBIN MOMEHT UMITYJbCa.

6. OCHOBHOE ypaBHEHUE AMHAMUKH BPALIATEIBHOIO JIBUKEHHS TBEPIOTO
tena. MomenT u"epiuu. Teopema I 'toiirenca — Ilreiinepa.

7. VYpaBHEeHUsI U KUHETUYECKAask SHEPrusl IUIOCKOTO JIBUXKEHUS TBEPAOTO
Tena. CKaTbIBaHUE TEJ C HAKIIOHHOW INTIOCKOCTH.

8. 3aKOHBI COXPAaHEHUS MUMITYJIbCa, MOMEHTa UMITYJIbCa U SHEPTUU U UX
CBA3b CO CBOMCTBAMH CHMMETPHHM IPOCTPAHCTBA M BpPEMEHU. YIIPYrHe U
HEYNPYTHe CTOIKHOBEHHS.

9. ["apmoHnueckue koneOaHUs M HUX XapaKTEPUCTUKH. Y PaBHEHHE
rapMOHUYECKUX KoneOanuii. U3ndecKuil 1 MaTeMaTHIECKUN MasSTHUKH.

10.  3aryxaromme xosnebanus. Bpems 3aryxanusi konebaHuii. AMIUTUTYAa
U niepuoj kosnebanuil. Jlorapudpmuueckuii JEKpEeMEHT 3aTyXaHUsl.

11.  BbIHyXkIeHHblE KoJI€OaHUs MOJA JCHCTBUEM T'apMOHUYECKON CHIIBI.
Bpems ycranoBneHust kojebanuil. AMrumtyga u (¢asza kojgebOanuii. Pezonanc.
JIoOpOTHOCTH OCHMIIIISITOPA.

12.  IlpwHIUI MOCTOSHCTBAa CKOopocTH cBeta. [IpeoOpaszoBanms JlopeHra.
OTHOCHUTEIEHOCTh OJJHOBPEMEHHOCTH, IPOMEKYTKOB BPEMEHU U PACCTOSHUM.

13.  IIpeoGpazoBanus Jlopenna. MHTEpBasm MEXIy COOBITUSIMH H €TO
uHBapuaHTHOCTh. [IpeoOpazoBanne ckopocTu. Abeppalus cBeTa.

14.  ViMmynbc ¥ SHEPrUsl B TEOPUH OTHOCUTEIBHOCTU. 3aKOH B3aUMOCBS3H
MaccChl U SHEpPruu. PenaTuBUCTCKOE YpaBHEHUE IBHXKCHHUS.
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MOJIEKVIJISAPHA S ®U3NKA

1. @yHKIHS pacHpencsieHus MOJIEKYJ IO CKopocTaM. Pacnpenenenue
Makcsenna. MoneKkyasspHO-KMHETHYECKUI CMBICIT TEMIIEPATYPBI.

2. Pacnipenenenue Monekysl 1Mo aOCOJMIOTHBIM 3HAYEHUSIM CKOPOCTEM.
Haubosnee BeposiTHas, CpeiHAS U CPEAHEKBAAPATUYHASI CKOPOCTH MOJIEKYJL.

3. JlaBieHue raza ¢ TOYKH 3PEHUs MOJEKYJSIPHO-KUHETUYECKON TEOPHUHU.
VYpaBHEHUE COCTOSHUS UI€ATTBHOTO Ta3a.

4. bapomerpuueckass dopmyna u  pacnperdenenne  boibimana.
ATtMocdepa 3emin 1 JpYTrux IUIaHeT.

5. OOparumble U HeoOpaTumble  mporecchl. IlepBoe  Hauano
TepMOAMHAMUKH. PaboTa B TepMOIMHAMUKE.

6. TermmoeMKOCTh M €€ 3aBUCMMOCTBh OT BujJa mporecca. Kinaccuueckas
TEOpHs TETJIOEMKOCTH UI€AIbHOTO Ta3a.

7. AnuabatHblii mporecc. YpaBHeHHE anuadaThl WACaIHHOIO rasa.
Pabora raza B anuabarHom mporiecce.

8. DOHTpoMnus U ee U3MEHEHNE B 00paTUMBIX U HEOOPATUMBIX IMpoIleccax.
BTopoe Hayano TepMOAMHAMHUKH.

9. DOHTpOMNHUS U CTATUCTUYECKUN BEC (TEPMOJIMHAMUYECKAsI BEPOSITHOCTD )
MaKpOCOCTOSIHUS. Crarucrrueckoe UCTOJIKOBAaHUE BTOPOI'O Hayaya
TEPMOJUHAMHUKH.

10.  Huxkmuueckue nporeccol. Koaddunuent nonesnoro aevicteus (KIII)
terioBbiX MamuH. ki Kapro u ero KII/I.

11.  KunemaTmyeckue XapakTEpUCTUKH  MOJIEKYJISPHOIO  JIBMOXKCHHUS.
[lonepeuHoe cedyeHHE CTOJIKHOBEHHM W CpenHss JJIMHA CBOOOJIHOro mpobera B
MOJENH TBEPABIX cdep.

12. uddy3us B razax, >KMAKOCTIX U TBepAbIX Tenax. Camoauddysus u
B3aumHas Auddysus. 3akon Ouka. Koapdurnment nuddysuu razos.

13. TenmonpoBOAHOCTh Tra30B, KUJIKOCTEW U TBEPABIX TeN. 3akoH Dyphbe.
KoaddurueHT TenaonpoBoAHOCTH ra30B.

14.  BsaskocTh (BHYTpeHHEE TpeHHE) ra3oB u kunkocteid. Kosddumment
JTUHAMUAYECKON BA3KOCTH T'a30B.

SJIEKTPUYECTBO U MATHETU3M

1. IIoTok BeKTOpa HANPSKEHHOCTH JJIEKTPUUYECKOro mnosst. Teopema
l'aycca u ee TINpuUMEHEHME K  pacyeTy dJIEKTPOCTaTUYECKUX  IOJICH.
Huddepenmansras popMyarpoBka Teopemsl ['aycca.

2. Pabota u HUPKYJIALMS ANEKTPOCTATUYECKOT O IOJIAL.
Huddepenunanbias  (HOpMYIUpPOBKAa MOTEHIUAIbHOCTH 1o,  CKalspHBIN
NOTEHIMAJI ¥ €r0 CBA3b C HAIPSHKEHHOCTHIO MOJIS.

3. OnekTpuueckuid qumonb. umnonsHeiil MoMmeHT. [lone nqunons. Cuna u
MOMEHT CHWJI, JIEMCTBYIOIIME HA IUIIOJIb BO BHEITHEM 3JIEKTPOCTaTHYECKOM II0JIE.
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4. [Monspuzauus qusnekTpukoB. [lonspusoBanHocTs. [lonspr3zanroHHble
3apsabpl. Teopema ['aycca anst OMAJIEKTPUKOB. DJIEKTPUUECKOE CMEIICHUE.
['pann4HBIE YCIOBUS.

5. IIpOBOJHUK B 3JIEKTPOCTATHYECKOM IToJie. Pacipenenenue 3aps10B Ha
npoBoaHuKe. llome BHYTpM W BHE MPOBOJHUKA. OJIEKTPUUYECKAS] EMKOCTb.
Konpgencaropsl.

6. OHeprus  B3aUMOJECHCTBHUS  DJIEKTPUYECKUX  3apsAJ0B. DHEpPrus
3apSOKEHHBIX  TPOBOJHUKOB M KOHJEHcartopa.  [ImoTHOCTh — 3Hepruu
AJIEKTPOCTATUYECKOTO MOJIS.

1. ONEKTPUUECKUA TOK M €ro XapakTepucTuku. WHTerpanbHas u

muddepenumanbHas GOpMYIMPOBKU 3aKOHA COXpaHeHHs 3apsja. 3akoH Oma B
JOKaITbHOM (hopme.

8. DNeKTpoABHKYIIAas cuia W HanpsbkeHwe. 3akoH Oma s ydacTka
nenu u 3aMkHyToM nenu. IIpaBuna Kupxroga. Pabora u MouiHocTs TOKa. 3aKOH
Jxoyins — Jlenua.

9. Cuna JlopeHua. JIBuxeHHe 3apsyKEHHBIX YacTUIl B AJIEKTPUUYECKOM U
MarHUTHOM NOJSIX. Macc-CIeKTpoMeTp. Y CKOPUTENN 3apsSKEHHBIX YACTHII.
10.  Cuma Ammnepa. MOMEHT cuji, AEUCTBYIOIIMH Ha BUTOK C TOKOM B

MAarHuTHOM IToJie. MarHuTHBI MOMEHT. DHEpPIrusi BUTKAa C TOKOM BO BHEIIHEM
MAarHUTHOM TIOJI€.

11.  MarHuTHOe ToJie paBHOMEPHO ABWXKYIIErocs 3apsaa. 3akoH buo —
CaBapa. MarHutHOEe IOJI€ NPSIMOJMHEHHOIO IPOBOJHHMKA C TOKOM. Teopema
l'aycca niis MarHUTHOTO TOJIA.

12.  3akoH MOJHOTO TOKa (TeopeMa O IUPKYISIIUU MarHUTHOTO TOJS) |
ero nuddeperiuanpHas GopMyarMpoBka. MarHuTHOE 1oJIe JUTMHHOTO COJICHOU/IA.
13. HamarununBanue BemecrtBa. HamarmmueHHocTb. MoleKynsipHbie

TOKH. 3aKOH IOJIHOTO TOKa JUIsl MarHETUKOB. Harps»K€HHOCTh MarHUTHOT'O MOJIS.
I'pann4HBIE YCIOBUS.

14.  Wuayknusi TOKa B ABMKYIIUXCS MPOBOJHUKAX. DJIEKTPOABUKYIIAS
CWJIa HHIYKUUU. ['eHepaTopsl IEpEeMEHHOr0 TOKaA.
15.  SIBnenue snexkTpoMarHUTHOM uWHAyKUuU. [IpaBuno Jlenna. 3akoH

ANEKTPOMArHUTHOM MHAYKLUU B MHTErpajibHOM U auddepeHunanbHoi Gopme.
BuxpeBoe anekTpuyeckoe noiie.

16.  SIBnenue camouHnykuuu. MHnyktuBHOCTH. TOKM NpU 3aMbIKAHUU U
pa3sMbIKaHUH LIETIH.

17. B3anvuas maaykuus. MarautHas sHeprust Toka. [moTHoCcTs 3HEprUM
MarHuTHOTO MOJI.

18.  KonebGarenbHbiii koHTYp. CBOOOIHBIE BJIEKTPUUECKUE KOJEOAHMUS.
CobctBennas yacrora. Koagduuuenrt 3aryxanus. JlorapudpmMuyeckuii TeKpeMEHT.
J10OpOTHOCT®D.

19.  KonebGarenpHbIH KOHTYp. BBIHYKIEHHBIE dJIEKTpUUYECKUE KOIeOaHUsI.
Pe3onaHCHBIE KpUBBIE.

©rys Bobinyck 1 U3meHeHue 0 Oksemnnap Nel Cm p. 39




»\"%% FocydapcmeeHHbIl yHueepcumem CTO CMK
b no 3emseycmpoucmey
20.  Tlepemennbii Tok. 3akoH Oma g mepeMeHHOro Toka. Mmmenanc.
MoOIHOCTh IEPEMEHHOTO TOKA.
21. Tok cmemenusa. Cucrema ypaBHeHUMNM MakcBeiuia B HHTETPAIbHOM U
muddepenmanbHOM Gpopmax.
22.  IIpeobpazoBaHue AIEKTPUIECKOT0 U MArHUTHOTO ToJiel. VIHBapuaHThI
AJIIEKTPOMArHUTHOTO TTOJIS.
23. BonHoBoe ypaBHenue. [Inockue snekrpomarsuTHbie BOJIHBL. Da3oBas
CKOpOCTb. J[JInHA BOJIHEI.
24.  CpoiicTBa 2JIEKTPOMarHUTHBIX BOJH. DddekT Jlomnepa.
25.  DHepreTHvecKHe XapaKTEpPUCTUKH 3JIEKTPOMArHUTHBIX BOJIH. Bektop
[ToitHTHHTA.
26.  JlaBleHUE W UMITYJIbC JIEKTPOMATHUTHBIX BOJIH.

KBAHTOBAZ OIITUKA. ATOMHAA U AAEPHA ©OU3UKA

1. TemnoBoe uznyuenue. 3akonsl Kupxroda, Credana — bonbimana,
Buna. ®opmyna I[1nanka. KBaHTOBBINM XapakTep U3IIy4eHUS.

2. Buemnuit  gporoaddekr u ero 3akoHbl. DOTOHBI. YpaBHEHHE
Oitnirerina st porodddexra. TopMo3HOE pEHTIEHOBCKOE U3TyUEHUE.

3. Nmnynsce ¢otona. JlaBinenue ceera. Iddext Komnrona u ero pacuer.
KopnyckyJIsipHO-BOJHOBOM Tyalnn3M 3JIEKTPOMAarHUTHOTO U31y4Y€EHHUS.

4. Snepnas mopens aroma. Iloctynarsr bopa. IlpaBniia KBaHTOBaHMS.
CnekTpalibHbIE CEpUM aTOMA BOJIOPOAA.

5. I'mnore3a ne bpounsg m ee 3KCIEpUMEHTAIbHBIE MOATBEPKICHUS.
CootHouienune HeomnpeneneHHocred. CTabUiIbHOCTh U pa3Mepbl aTOMOB.

6. BonHoBass QyHKIMS M €€ CTAaTUCTUYECKHH CMBICH. YpaBHEHUE
[lIpenunrepa. CranuoHapHble cocTosHUSA. YacTvila B TOTSHIIMAIBLHOW sIME.
KBanToBaHue >Heprumu.

1. OnepaTopsl W cpeAHUE 3HAYEHUS JUHAMHUYECKUX MEPEMEHHBIX.
KBanToBanne momenTa ummyibca. CriuH. Bo30HBI 11 pepMHUOHBI.
8. Atom Bopoponma. OuHepreruyeckue ypoBHHU. IIpaBuio orbopa.

[llupuna ypoBHen. IIpocTpaHCTBEHHOE paclpeneneHue dJIEeKTPOHAa B aToOMeE
BOAOpOAA.

9. MHoroanektponnble  atombl.  [IpuHnun  Ilaynmu.  3anonmHenue
ANEKTPOHHBIX oOomouek. [leproaudeckas cucrema snementoB JI.1. Menpaeneena.
XapakTepUCTUUECKUE PEHTTEHOBCKUE CIIEKTPBI.

10.  JIByxaromHble = MOJeKyabl. HMoHHAas W  KOB&JIEHTHas  CBSA3M.
DONEeKTpOHHbIE, KOJeOaTelbHble M  BpallaTE€NIbHBIE  COCTOSHUS ~ MOJIEKYIL.
MouieKynsipHbIE CIIEKTPBI.

11.  CocraB U XapakTepUCTUKH aTOMHOTO sjpa. Macca u SHEprusi CBs3u
snpa. Sinepubie cunbl. PaqnoakTuBHOCTE. OCHOBHBIC BUIBI PaIHOAKTHBHOCTH.
12.  Snepuwbie peakumu. OHeprus peakuuu. Jlenenue sigep. lLlemnas

peakuus aeneHus. TepMOosaepHbI CUHTES.
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13. DJIeMEHTapHblE YacTULBl W WX CHUCTEMaruka. YacTtuuel H
aHTHYacTUIlbl.  3akoHbl  coxpaHeHus.  KBapku.  CrangaptHas  MOJEIb
3JIEMEHTAPHBIX YACTHIL.

Kpurepuu ouenku

KoyuloKBUYM Kak CpeaCcTBO KOHTpOJII YCBOEHHs Marepuaiga TeMbl, pasaena
JUCHUIUIMHBL MPOBOAUTCS HA NPAKTUYECKUX 3aHATHUSIX B BHUAE COOECEIOBAaHUS CO
CTYIEHTaMU C LEJIBIO OLICHKH MOJYYEHHBIX UMW 3HAHUM, YMEHUN U HABBIKOB.

Texymuii KOHTPOJIb TMPEACTABISIET COOON PETYISIPHO OCYIIECTBISIEMYIO TPOBEPKY
yCBOEGHMSI ydeOHOro marepuana. JlaHHas oOlLEHKAa MpeanojiaraeT CUCTEMaTUHYHOCTb,
HEMOCPE/ICTBEHHO KOpPpeNUpyomascs ¢ TpeOOBaHWEM MOCTOSHHOTO MOHUTOPUHTA
KayecTBa OOydYeHHUs, a TakKkKe HEOOXOIUMOCTh OaUIbHOM OLIEHKH YCIEBaeMOCTU
CTYyJICHTA.

OueHka 3HaHUM, YMEHUH M HAaBBIKOB OCYLIECTBIISIETCS Ha BCEX MMPAKTUYECKHUX
3aHATHUSAX 1O BceM (¢opMaM 0O0y4YeHUs B COOTBETCTBUU C LIETSIMM M 3aJja4aMU 3aHSATHUS.
KoHTpons MoOkeT mpoBOAUTHCS B Hayaie, B XOJle OTPA0OTKM OCHOBHOM 4YacTM U B
3aKIIFOYUTEIILHON YaCTH 3aHATHS.

KOHTpOb, NMpOBOAMMBIA B Hadalle 3aHATHs, UMEET LEJIBI0 IPOBEPKY KadyecTBa
CaMOCTOSITENIbHOM pabOThl CTYIAEHTOB IO COOTBETCTBYIOIIEH TEME MPAKTUYECKOTO
3aHATHS, a TAKXKE YCBOCHMSI OCHOBHBIX IIOJIOKEHHI paHee MPOWJEHHOI0 y4eOHOro
MaTepuaa, HeOOXOAUMBIX JIJIsl YCBOEHHSI BOIIPOCOB JIAHHOTO 3aHATHSI.

KoHTposib, pOBOAUMBINA B XOJI¢ OCHOBHOM YacTH 3aHSTHUS, JOJDKEH 00€CredyuTb
MIPOBEPKY HE TOJBKO XO/a U KaueCTBa YCBOEHHUS y4eOHOro MaTepualna, HO U pa3BUTHE Y
CTYZIEHTOB TBOPYECKOIO MBILICHUS.

KoHTposib, mpOBOAVMMBIA B 3aKIIOYHUTEILHOW YacTHU 3aHATHS, OCYIIECTBISETCS B
ClIy4asix, KOIZla OLEHKY Ka4eCTBAa YCBOCHHs MaTepHaa MOKHO JaTh IOCIE €ro MOJHOIO
W3JI0KEHUS.

Tekylmui KOHTPOJIb 3HAHUN, YMEHUM U HABBIKOB OCYILECTBIISIETCS MPENOAABATEIIEM
M0 MATUOAIILHOM IIKaJe C BBICTABJICHUEM OIICHKH B )KypHaJe ydeTa 3aHATUH.

3.5 IIpuMepHBbIe TeMbI KOHTPOJbHBIX PadoT

IIpoBepsieMble KOMIIETECHIIUM:

KOI[ U HAUMECHOBAaHUE KO}I U HAUMCHOBAHHME HHIUKATOPA TO0CTUKCHUSA
o01enpodeccuoHAIbHOM KOMIIETEHIIUN o0enpodeccuoOHAIBLHONH KOMIIETEHIIUHT

OIIK-1 Crocoben mnpumensats 06azoBbie | OIIK-1.1 3narte ¢dbyH1aMeHTaJIbHbIe pazzensl
3HaHUA (pyHIaMEHTAJIbHBIX Pa3/Ie]IOB HAYK O | €CTECTBEHHO-HAYYHOTO M MaTeMaTHYECKOro IIHKIIOB,
3emuie, €CTECTBEHHO-HAaY4YHOI' O U | ACIIOJIb3YEMBIE IIPH PELIEHUH 3a7a4 B 00JaCTH SKOJIOTUU
MaTEMAaTUYECKOr0 LMKIOB IpPU PELICHUH | U IPUPOIONOIb30BAHUS

3aa4y B obnactu 9KOJIOTUH U
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[PUPOIOIOIB30BAHHUS
OIIK-3 CriocoOeH npuMeHsITh 0a30BbIC OIIK-3.2. Bmagers 0a30BBIMHA METONAMHU
METOJIbI DKOJOTMYECKUX UCCIICOBAHUM ISl | TA0OPATOPHBIX 3KOJOTMUECKMX HCCIEIOBAaHUN, aKTUBHO
penieHus 3a1a4 npodheccuoHaIbHON UCITOJB3YEMBIX JUIS PELIEHHs 3a1ad npodeCcCHOHaIbHON
OCATCIBHOCTHU NCATCIIBHOCTHU
KonrponbHast pabora MPOBOJUTCA IOCJE U3YYECHUSA KaXKIOro paszaena
JYCIMILINHEI.

KonTtponpHast paborta sIBISIETCS WHIWBHAYAILHOW ISl KKIOTO CTYAEHTA, COCTOHUT M3
pelieHusi mpakTudeckoi 3anauu. KoHTposibHas paboTa mMpoOBOAMTCS Ha MPAKTHUUECKOM
3aHSTHUHU.

Onenka KP BeicTaBisiercs B JKypHal Y4eOHBIX 3aHATUH M YYUTHIBACTCS INpPHU
aTTeCTallMM CTYJIEHTOB B IEpUOJ 3a4€THOM HSK3aMEHAIlMOHHOW ceccuu (COKpalleHHe
YUClIa 3K3aMEHALMOHHBIX BONpocoB Impu oueHke KP He Hmke «xopomoy,
NpeJoCTaBlIeHUEe TMpaBa CTYAEHTY BbIOOpa  SK3aMEHAIIMOHHBIX  BOMPOCOB U3
IPEMIOKEHHBIX MPETO1aBaTENEM.

1. Kamens, Gpomennsii nox yrimom o= 30° Kk ropusoHTty, aBaxkabl ObLI Ha BHICOTE h:
cnycts BpeMs t1=3 ¢ u t;= 5 ¢ mocne Haudana JABHKEHUSA. OnpelenuTh HadalbHYIO
ckopocTh Vo KamHs. g=10 M/ ¢,

2. B mocneiHIon CEeKyHy CBOEro MajJeHUs TeJO0 MPOIUIO MyTh BIBOE OONBIINM, YEM B
npeabIIyyto cekyHay. C Kakoi BBICOThI MaAalio TEJO.

3. TsoxenpIii MIapyK MOABEIICH Ha HUTH JMHON |=1 M. HuTh paBHOMEpHO Bpammaercs B
IpoCcTpaHcTBe, 00pasys ¢ Beprukaibio yron o=60°. KakoBa yrioBas CKOpOCTBH
HIapHKa.

4. Ha HakjIOHHON mIocKocTH, cocTaBismomen yron o=30° ¢ TropH30HTOM, HaXOJUTCH
rpy3 Maccoit mp = 2 kr. K rpy3y npuBs3zan Jerkuii miHypoK, MePEeKUHYTHIA yepe3 OJIOK,
VKPEIUICHHBbIH Ha BEpIIMHE HAKJIOHHOW 1iockocTd. K apyroMy KoHIy UIHypKa
noaBemnieHa rups macco my = 20 kr. IlpemocraBieHHas camoii cebe, cucrema
MPUXOJUT B paBHOYCKOpeHHOE nBrKeHne. KodpduimeHT TpeHuss MEexXIy rpy3oM H
mockocthio f=0.1. Maccy 6510ka He yuuTbiBaTh. ONpenenuTb YCKOPEHUE TPY30B.

5. CHapsn, JIeTAIUi CO CKOPOCThIO v =12M/C, pa30pBaJicid Ha JIBE YaCTH, MAaCChl KOTOPBIX
m, =10 U m, =5Kr. CKOpOCTh OOJBIIET0 OCKOJKa v, =25M/C M HampaBieHa MOJA YIJIOM
o =30"K TOPU30HTY BHU3 W BlepeA. Haiinure BenMUMHY M HampaBiI€HUE CKOPOCTH
MEHBIIIETO OCKOJIKA.

6. Konbpkobexell, cTost Ha Jibay, OpOCHII BIIEPE TUPIO MACCOM m, = SKT U BCIEACTBUE

OTJa4Y¥ TIOKATHJICS Ha3aJ CO CKOPOCThIO v =1M/Cc. Macca koHbkoOexkIia m, =60 Kr.

OnpenenuTs paboTy, COBEPIICHHYIO KOHBKOOEKIIEM MPU OPOCAHUU THPHU.

/. Hebomnp1ioe Ten0 CKOJIB3UT ¢ BEpIIMHBI cpepbl BHU3. Ha kakoil BeicoTe h Teno
OTOPBETCS OT MOBEPXHOCTH cepsrl paarnycoM R=3 m. Tpenuem npeneOpeusb.

8. lnameTp 0JHOTO U3 COOOIAOLINXCS COCYI0B, B KOTOPbIE HAJIUTa PTYTh, B /IBa pa3a
Oonble quaMerpa apyroro. B y3kuii cocyn Hammiau ctoid Boabl BeicoTor H=50 cM.
OmnpenenuTh HACKOJIbKO U3MEHATCS YPOBHH PTYTH B 000MX cocyaax. [moTHoCTb
PTyTH p,, =13,6-10° KI/M* , INIOTHOCTB BOJIBI p, =10°KI/M” .
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9. V3kas umnuHapuueckas Tpyoka 1iuuHbl =30 cwM, 3akpbiTas ¢ HUXKHErO KOHIIA,
COJIEP)KUT BO3AYX, OTJEICHHBIA OT HAPYXHOr0 CTOJNOMKOM pTyTH AMHOM h=10 cm.
KakoBa ObLa nnuHa | cTonOuka Bo3nyxa B TpyOKe, €CIH MpU MEpEBEPThIBAHUN TPYOKHU
OTKPBITBIM KOHIIOM BHHM3 W3 TPYOKM BBUIWJIACH MOJOBHHA pTyTH? ILMOTHOCTH pTyTH
p=13.6 103 kr/m3, armocdepuoe nasnenue Po=10° Ila. YckopeHue CBOOOIHOrO
nageHus: npusaTh g=10 m/c. OTBET JaTh B METpaxX C TOYHOCTBHIO JO BTOPOTrO 3HAKa
IIOCJIE 3aIATON.

10.CexyHaHbIil MaSTHUK, HAXOSIIUICS B IBMOKYyIeMcs JudTe 3a Bpems 10 ¢ memaet 11
noJHBIX Konebannii. Kyma u ¢ kakum yckopeHuem aBrkeTcs udr?

11.Cmech coCTOUT U3 KUCTOPOAa MAacCoM m, =32T U YrieKHCIOro ra3a Macco m, = 44r.

KakoBa ee miotHocts p npu temmeparype t= 107° C u pasnenun P= 83 xIla?
Momnsipabple  Macchl Kuciaopoaa g, = 0,032 Kr/MOJb, YIJAEKUCIOro raza u, = 0,044
Kr/moiib. MonsipHast razoBas noctositnHas R=8,3 JIx/(moinb K).

12.B nunuHape no HEBECOMBIM MOPIITHEM HaXOJIUTCS BO3AYX, Macca KOTOPOro M=3KT.
Temmneparypa Bosayxa ysemuuusaercs Ha At=50° C mpu nmocrosHaOM naBneHun. Yemy
paBHa pa0oTa, COBEpIIEHHAs Ta30M MPU PaCIIUPEHUN?

13.OnexkTpoH BJIE€TaeT B IUIOCKUH KOHACHCATOP MapajUIelbHO €ro IUIaCTMHAM CO
CKOPOCTBIO V, =6-10"M/c. Paccrosuue Mexay IuactuHamu O=1 cM, pa3sHOCTb
NOTCHIIUANIOB  Agp =600B. HaifTu oTKJIOHEHWE OdyieKTpoHa h Tmpu BbUIETE U3
KOHJICHCATOPa, BRI3BAHHOE T0JIEM KOHICHCATOPa, €CJIM JIJIMHA €ro IJIaCTUHBI I=5 cMm.

14.J1Ba 0AMHAKOBBIX 3aPSXKEHHBIX MAJICHbKUX IIApUKa, TTOJABEIICHHBIC HA TOHKUX
JMHUSX OJMHAKOBOM JJIMHBI, HAXOASTCs B KepocuHe. KakoBa g0JKHA OBITH TNIOTHOCTh
IIAPUKOB, YTOOBI YTOJI paCXOXKJIEHUSI HUTEH B BO3yX€ U KEPOCHHE ObUT OJUH U TOT
xke? [1moTHOCTh KepocuHa &=2.

15.HaunGonpIas MOIITHOCTh BO BHEITHEH menu N, =9BT. Cuiia Toka, TeKyIIero mpu 3TUx
YCJIOBUSIX MO 1enu, paBHa |1=3 A. Onpeaenuts 3.1.C. 1 BHYTPEHHEE COMPOTHUBIICHUE
MCTOYHHKA.

16.BonbT™MeTp paccuuTaH Ha U3MEPEHHUE HAMPSKEHUN 10 MaKCUMAIIbHOTO 3HAYEHUS
V, =30B. Ilpu a3Tom uepe3 BosmbT™MeTp uaeT ToK I=10 MA. Kakoe no6aBouHoe
COINPOTUBIICHHE R HY>KHO IPUCOCTUHUTD K BOJLTMETPY, YTOOBI UM MOXKHO OBLITO
u3MepsTh Hanpsbkenus 10 V=150 B?

17.B oqHOPOJHOM BEpPTHUKAIBLHOM MArHMUTHOM MOJie, MHAYKIHUsS Kotoporo B=0.25 Tmn,
TOPU30HTAIBHO MOJBELIECH Ha JBYX HUTSAX MPSIMOJIMHENWHBIN MPOBOJAHUK Maccod M=4(
r u gmHoi 1=20 cM. Kakoif Tok Teuer 1mo mpoBOJHUKY, €CIM HUTU OTKJIOHWIIMCH Ha
yron a=45° or Beprukam. Maccoii HuTeli mpeHeopeys.

18.IIpoBoguuk nnuHOM |=1 M paBHOMEpPHO BpalIaeTcs B TOPU3OHTAIHHON IMIJIOCKOCTH C
yactoTrol n=10 06/c. Och BpalieHusi IpOXOJUT Yepe3 KOHEL CTepKHA. BepTukaibHas
coctapistomass MaroutHoro mnong 3emim B=50 wmkTn. Onpenenuts pa3HOCTH
MOTEHIMAJIOB MEXAY KOHLIAMH ITPOBOIHUKA.

19.0npenenuTs 3HEPrUIO € , UCIYCKAEMYIO IIPU IIEPEXOIe AIEKTPOHA B aTOME BOJOPOJIa
Cc Tperbei opOuTthl (n3=3) Ha mepByr (ni1=l), ecau NMOTEHLMadl WOHW3alUU aroma
Bogopozaa & =218-10" [Ix. OTBeT 1aTh B 3JIEKTPOHBOJILTAX.
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20.Kakomy yuciy poroHoB N uznydeHus ¢ AJIMHON BOJHBI A =1 MKM COOTBETCTBYET
sneprusa W=0,1 mx/[x.

Kpurepuu ouenku

O1eHKAa «OTJMYHO» BBICTABJISIETCSI CTY/AEHTY, €CJIM MMpaKTHUYecKas 3aaaqa
peIIeHa MOJIHOCTBIO ¢ COOTBETCTBYIOIIMMHU MaTEMaTHYECKUM BBIKJIAIKaAMHU.

O1eHKAa «XO0pPOII0» - BLICTABJISIETCH CTYAEHTY, €CJIM TIPAaKTHIECKas 3a/1a4a
peIIeHa MOJIHOCThIO 0€3 MOPOOHBIX BBIKIIAJIOK.

O1eHKA «y10BJIETBOPUTEIHLHO» BBICTABJISIETCS CTYAEHTY, €CJIM MPAaKTHIeCKas
3aj1a4a perieHa He MOJTHOCTHIO.

OneHKa «HEeYT0BJIEeTBOPUTEIbHO» BbICTABJISIETCS CTYAEHTY, €CJIH
MpaKTUYECKas 3a/1a4a He PeleHa.

OreHKa BBICTABIIICTCS B JKYPHAJIE TTOCEIIAeMOCTH CTYICHTOB.

3.6 Meronnyeckne MaTepHa/bl, ONpeAeIsIIONIHe NpPoueIypbl OLECHUBAHUS
3HAHU#, YMEHHUH, HABBIKOB M (MJIM) ONbITA JEATEJBHOCTH, XapaKTepH3YIOlHe
3Tanbl GopMHUPOBAHMA KOMIIETEHIM I

OneHka 3HAHWWA, YMEHMI, HaBBIKOB, XapaKTEpHU3yloIlas ATanbl (OpMUPOBAHUS
KOMIIETEHLIIMA 10 AUCHMIUIMHE «DPU3HKa» MPOBOAUTCSA B (popMme TeKyllen, pyOekHON u
UTOrOBOM (IMMPOMEKYTOUHOM ) aTTECTALIMH.

KoHTponp Tekymiell ycneBaeMOCTHM OO0y4arolmuxcs — TeKylas arrecTauus —
MIPOBOAMUTCS B XOZE CEMECTpA C LIEJIbIO ONpPEESICHUsI YPOBHSA YCBOCHHS 00YyYarOIIUMHUCS
3HaHMM; (OPMUPOBAHMS y HUX YMEHUH W HABBIKOB; CBOEBPEMEHHOIO BBISIBICHUS
Iperno/iaBaTe’leM HEIOCTaTKOB B MOATOTOBKE CTYIACHTOB U MPHUHATHS HEOOXOAMMBIX
MEp IO €€ KOPPEKTUPOBKE; COBEPILICHCTBOBAHMIO METOJIMKH OOYUEHHUS; OpraHu3aiuu
yueOHOM padOTHI M OKa3aHUs 00YJarOIIMMCS HHAUBUIyaJIbHOM TOMOLIH.

K KOHTpONO TEKylerd yCIneBaeMOCTH OTHOCSTCS NPOBEpPKA 3HAHWM, YMEHUU H
HABBIKOB 00 y4arOUIuXCs:

* Ha 3aHATUSAX;

® [10 pe3yJbTaTaM MPOBEPKHU Ka4yeCTBA KOHCIEKTOB JIEKIIM U MHBIX MATEPHAIIOB;

KoHTpons 32 BBIIOJHEHUEM CTYJEHTAaMU KaXJ0ro Buaa paboT MOXKET
OCYILIECTBIISITHCS TIOATATHO U CIY>KUT OCHOBAHUEM IS MPEIBAPUTENBHON U PyOexHOU
aTTECTALMU 110 JUCLUIUIMHE.

PyOexnast arrectanus 0OydarolIMXCs MPOBOJIUTCS MPENOJaBaTeIeM B LEIIX
MO/IBEICHHUSI TMPOMEKYTOUYHBIX HWTOTOB TEKYILEH YCIEBAEMOCTH CTYAECHTOB, aHAJINA3a
COCTOSHMSL ~ y4yeOHOM  paboThl,  BBIABICHHUS  HEYCHEBAIOUIUX,  JIMKBUJAIMU
3aJ10JDKEHHOCTEN.

K pyOexHOMy KOHTPOJIO OTHOCATCS MPOBEPKA 3HAHWUN, YMEHUH M HAaBBIKOB
00 yJaromuxcs:

* 10 pe3yJbTaTaM IMPOBEIECHUS PYyOEKHOTO KOHTPOJS YPOBHSI YCBOCHHUS 3HAHHUM (C
MOMOIIIbI0 KOHTPOJBHBIX padOT U J1a0.pador );
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[IpoMexxyTouHas arrecranus MO JUCHUILIUHE MPOBOJUTCS C IIEJIbIO BBISBICHUS
COOTBETCTBUS YPOBHSI TECOPETUUECKUX 3HAHUM, MPAKTUUYECKUX YMEHHI M HABBIKOB IO
mucuumuinHe  «®duzuka» TpedoBanusM DGI'OC BO mno HampaBieHHIO TOATOTOBKH
(cnenmasibHOCTH) B hopMe 3a4eTa.

3adeT MPOBOAMTCS TMOCJE 3aBEPIICHUS] U3YUEHUS! JAMCLMUIUIMHBI B 00beMe paboueit
yueOHOM mporpamMmbl. PopMa MPOBEIECHUS 3a4eTa/3K3aMEHa ompenensercs Kapeapoi
(ycTHBIM — 10 OuneTam, 1100 myTeM coOece0BaHus M0 BOMpocaM; MUChbMEHHas padora,
TecTHpoBaHue U Jp.). OleHKa 1Mo pe3yjabTaTaM 3adeTa HOCHT HeaudhepeHIInPOBaHHbIH
XapakTep — 3a4TEHO / HE 3a4TEHO.

Bce Buanl Tekyiiero u pyoexHOTO KOHTPOJIS OCYIIECTBIISIOTCS HA MPAKTHUYECKUX
3aHATHUSX.

Kaxnmas ¢opma KOHTpOJS MO AWCIUIUIMHE BKJIIOYAET B CEOSl TECOPETHUECKHUE
BOIPOCHI, TO3BOJISIIOIIME OLEHUTh YPOBEHb OCBOCHHUSI CTYJAEHTAMHU 3HAaHUN U
NPAKTUYECKUE 3aJaHus, BBISBISIONINE CTENEeHb C(HOPMUPOBAHHOCTH YMEHUH U
HAaBBIKOB.

[Ipouenypa olleHUBaHUSI KOMIETEHIIMN 00YyYarOUMXCsl OCHOBaHA Ha CIIEAYIONINX
CTaHJapTax:

1. IleprognyHOCTH TPOBEACHUS OIIEHKH (HA KaXKJIOM 3aHSITUN).

2. MHOrocTyneH4aToCTh: OIIEHKa (Kak IMpernojaBareyieM, TaK U CTYACHTaMH
TPYIIBI) U CAaMOOIIEHKAa 00y4aromierocs, 00CyXJeHUe pe3yIbTaTOB U KOMIUJIEKCa Mep
10 YCTPAHEHUIO HEJIOCTATKOB.

3. EauHCTBO HMCMOIB3yeMOM TEXHOJIOTUM JIJISi BCEX OOYYAIOIIMXCS, BBITIOJHEHUE
YCJIOBUH COMOCTaBUMOCTHU PE3YyJIbTATOB OLICHUBAHMSI.

4. CobioieHHe MOCeI0BaTeNbHOCTH MPOBEACHUS OLICHKU: MPEAYCMOTPEHO, YTO
pa3BUTUE KOMIETEHUHUN UIET MO BO3PACTAHUIO UX YPOBHEU CIIOAKHOCTH, & OLEHOYHBIC
CPEICTBA Ha KaXKJIOM ATarle YYUTHIBAIOT 3TO BO3pACTaHUE.

Kparkass xapakTepucTHKa NpOLEAYpPhl peaau3alid TEeKYIIEro M HTOrOBOTO
KOHTPOJIS 110 JUCIUIIIMHE JUIsl OIICHKHA KOMIIETEHIIMN O0y4aroluXcsl MpeCcTaBjcHa B
TaOJIHIIE:

Ne HanmenoBan Kparkass  xapakrtepuctuka  mnpouenypsl | [Ipencranen
n/m | ue OIICHUBAHUS KOMITETEHITUN ue
OLIEHOYHOTO OLIEHOYHOTO
cpencTBa CpeicTBa B
donme
1 Pedepar [TpoaykT caMOCTOSITEIbHOM PaOOTHI Temsbl
(mokutan) oOydJaroierocs, mpeJaCTaBIAIONINi coOoi pedeparon
KpaTKOE U3JI0KEHHUE B MMCbMEHHOM BHUJIE (ToxIam0B)

MOJTyYEHHBIX PE3YJIbTATOB TCOPETHYECKOTO
aHaJM3a onpeAeICHHON HaydHOU (yueOHO-
MCCIIEeI0BAaTENbCKOM ) TEMBI, T/I€ aBTOP
PacCKpbIBACT CYTh UCCIICAYEMOM MPOOJICMBI,
MIPUBOUT Pa3IMYHbBIC TOYKU 3PCHHUS, & TAKXKE
COOCTBCHHBIEC B3IJISIJIbI HA HEe.
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Jloknaz - NpoAYKT CaMOCTOSITETLHON paboThI
oOydJaromierocs, IpeJaCTaBIAIONINN coOoi
myOJIMYHOE BBICTYIUJICHUE 10
MPEACTaBJICHUIO TTOJIYYEHHBIX PE3YJIbTaTOB
pEIIeHUsI OTIPEICICHHON Y4eOHO-
WCCIIEIOBATENBCKON WIIM HAYYHOU TEMBL.
Tematuka pedeparoB (IOKIAAOB) BbIIACTCS
Ha 3aHSTUHU, BBHIOOP TEMBI OCYIIECTBIISIETCS
CTyJIGHTOM camocTosTenbHo. [loaroroska
OCYIIECTBIIIETCS. BO BHEAYJUTOPHOE BPEMS.
Pe3ynbTarsl 03By4HBAIOTCS HA CEMUHAPCKOM
3aHSATHHM, perjaMeHT — 7 MHUH. Ha
BBICTyIUIEHUE. B oOlleHMBaHUU pPE3yIbTATOB
HapaBHE C IMpernojaBaTeieM MNPUHUMAIOT
y4acTHe CTYJIEHThI IPYIIIIbI.

Pa3znoypoBHe
BbIC 337]a4U U
3a/IaHUS

BhIMoNHSAIOTCS HA TPAKTUYECKUX 3aHATUIX
10 TeMaM.

a) penpoOAyKTUBHOIO YPOBHSI, MIO3BOJISIONINE
OLIEHWBATh U IMaTHOCTUPOBATH 3HAHWE
(akTrueckoro marepuana (0a3oBble
MOHSATHUS, aITOPUTMBI, (PAKThl) U YMEHUE
MPAaBUIILHO KCIIOJIB30BAThH CIICIIUABHEIC
TEPMHHBI U TIOHATHUS, Y3HABaHHUE OOHEKTOB
M3YYEHHUS B paMKax OMpEAEIIEHHOrO pa3/erna
JOVCIUTUTAHBL;

0) PEKOHCTPYKTUBHOTO
MO3BOJISOIINE OLIEHUBAaTh u
JIMArHOCTUPOBATh yMEHUS CHHTE3HPOBATh,
aHAIM3UPOBaTh, 0000mMAaTh (HAKTUIECKUN U
TEOPETUYECKUU Marepual c
(bOopMyIMpOBaHUEM KOHKPETHBIX BBIBOJIOB,
YCTaHOBJICHUEM  NPUYUHHO-CJIEICTBEHHBIX
CBSI3EH.

YPOBH3,

Komruiekt
THUTTIOBBIX
3a1au

KonTponbHas
paborta

CpeAcTBO MpPOBEPKH YMEHUU MPUMEHSTh
MOJIyYCHHbIE 3HAHMS JJIA pelIeHUs 3a/a4y
OIPEAEIICHHOIO TUIIA IO TEME WJIN Pa3Aeily

Kommaekt
KOHTPOJIbHBIX
3aJJaHui  TIO
BapHaHTaM

OO6cyxeHue
Ha «KPYIJIOM
CTOJICY,
JIUCKYCCHH,
MOJIEMHUKa,

JIACITYT,

Ocy1iecTBisIeTCs 110 UTOraM KaxKJ0ro
BBICTYIUIEHUA. OLIEHOYHBIE CPENCTBA,
MO3BOJISIIOLIME BKIIFOUUTH 00YYaIOUXCsl B
MpoIiecc OOCYXKIASHUS MPEICTaBICHHOM
TEMBI, CHOPHOT'O BOIPOCa, MPOOJIEMBbI U
OLICHUTh MX YMEHHE aPI'YMEHTHUPOBATh

[Iepeuenn
BOIPOCOB IS
o0CyXaeHus,
JTMCKYCCHOHH
BIX TEM JUIS
IPOBEICHUS
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nebatsl COOCTBEHHYIO TOUKY 3PEHHSI. KpYTJIOro
CTOJIa,
JTUCKYCCHH,
ITOJICMUKH,
JUCITyTa,
nebaToB
DK3aMeH/3a4 [IpoBoauTCcss B 3amaHHBIA CpPOK, coryiacHO | Komrmekt
eT rpadguky yaebHoro npouecca. I[lpu BOIIPOCOB K
BBICTABJICHUH OIICHOK YYWUTHIBACTCS YPOBEHB | 3a4ETYy,
MPUOOPETCHHBIX ~KOMICTCHIIMN  CTYJEHTA. | 9K3aMCHY
KommnoneHT «3HATH» OIICHUBACTCS
TEOPETUICCKUMH BOIIPOCaMHU 1o
COJICP)KAHHUIO  JUCIUIUIMHBI, KOMIIOHCHTHI
KYMETH» u «BIIAJICTHY -
IPAaKTUKOOPUEHTUPOBAHHBIMU  3aaHUSMU.
AynuTOpHOE BpeMs, OTBEIACHHOE CTYJICHTY,
Ha NOJArOTOBKY - 60 MHUH.

4. ®OHJ OLEHOYHBIX CPEJACTB JUI IIPOBEJIEHHS
MPOMEKYTOUHOIH ATTECTALIMA OBYYAIOIUXCS IO
JUCIUATIIUHE

@®OoHJ OLIEHOYHBIX CPEACTB JISi MPOMEKYTOYHOM aTTECTallud MO JUCIUTUIMHE
(Momymo) «Du3nKay BKIIOYAET:

- nepedeHb KOMIIETEHIMH, TUIAHUPYEMBIX pe3yJbTaToB OOy4YEHHS TIO0
TUCHUIUIMHE (MOJYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMU PE3YJbTaTaMH OCBOCHUS
00pa30oBaTeIbHON MPOTPAMMBI U ATAIbl UX (POPMUPOBAHUS;

- ONHMCaHMe TMOKa3aTeje W KPUTEpUEB OIICHUBAHUS KOMIICTCHIIMH Ha Pa3IMIHBIX
sTanax ux GOpMUPOBAHUS;

- ONHUCaHME LIKaJ OLlCHUBAHMS,

- KpUTEPUM MW TPOLEAYpPhl OLEHUBAHUS PE3YJbTATOB OOYy4YEHUs 110
TUCITUTUINHE (MOYJTIO), XapaKTePU3YIOIMUX dTarnbl (HOPMUPOBAHUS KOMIIETEHITUH;

- METOJUYECKHE MATEPHUAIIbI, ONPEACIIAIOIINE MPOLIENYPbl OLICHUBAHUS;

- TUIOBBIC KOHTPOJIbHBIC 3aJlaHUs WJIM WHBIC MaTepuaibl, HEOOXOIUMBbIE IS
OIICHKU Pe3ylbhTaTOB OOY4YeHHS (MPOMEXKYTOUYHOM aTTeCTalliy) IO IUCIHILINHE,
XapaKkTepU3yIOIMUX d3Tarbl (POPMUPOBAHHS KOMIETCHIMH W (WUIU) JUIsi UTOTOBOTO
KOHTPOJIs1 COPMHUPOBAHHOCTH KOMITETEHUUU(UIA).

DoHO oyeHOUHbIX cpedcm8 no oucyuniumve « Pusuxka» npeocmasnetn 6
npunodceruu 1.

5. IEPEYEHb OCHOBHOM U JIOTIOJITHUTEJIBHOM JIUTEPATYPBI,
HEOBXOJIMMOMN JIA OCBOEHMWA TNCHUTIIJIMHBI
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OcHoBHas1 1uTEeparypa

1. I'paboBckuii P.M. Kypc ¢usuku: yued. mocodbme / P.M. I'pabposckuii: rp.MO.-
M.:JIanb, 2007.-604c.

2. CoopHuk 3amay mo ¢usuke: yded. mocodbme/moa pen P.M.I'paGosckoro.-M.: Jlanb,
2007.-126c¢.

3. Hemumuenko, B. Y. ®usuka : yuebnuk / B.W. Jlemumuenko, V. B. JlemuaueHko. 6-
e u3., nepepad. u gorn. — Mocksa : UHOPA-M, 2018. — 581 ¢. + [{on. Mmarepuaisl
[OnexTponnblii pecypc; Pexkum noctyma: https://new.znanium.com]. — (Briciiee
oOpa3oBanue: bakamaBpuar). - ISBN 978-5-16-010079-1. - TekcT : 3IEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/927200

JJonosHuTEbHAS JIUTEpPaTypa

1. Tpodumosa T.U. Kypc dusuku [Tekct] : yued. mocobue musi By3oB / Tpodumona
T.W. - 6-e uzn, crepeotut. - M. : Beicir.imk., 1999. - 542c.

2. Tpobumona, T. . CoopHuk 3amau mo kypcy ¢usuku [Tekct] : ydel.mocobue /
Tpodpumona T.W. - 2-e u3g.,crep. - M. : Boicur.uik., 1996. - 303c.

3. BomnHoBas u kBaHTOBas onTuKa [ TEKCT] : MPaKTUKyM JIJIsl BBITOJIHEHUS J1a00paTOPHBIX
paboT: crnenuaibHOCTH M HarpaBieHus noaroroBku: 21.03.02-3emiieycTpoiicTBO U
kamactpsl, 21.03.03-I'eome3uss u OUCTaHUMOHHOE 30HAMpoBaHue, 21.05.01-
[Mpuknagnas reoge3us / ['ocymapCTBEHHBIN YHHBEPCHUTET IO 3€MJICYCTPOUCTBY,
Kadenpa Beiciieil MaTeMaTUKU U (DU3HKHU ; aBTOPBI-COCTaBUTENM : A.A. AHTOIIKUH,
B.I1. MBanog, P.C. Xadu3zos, A.}O. Oxynes. - Mocksa : ['Y3, 2019. - 60 c.

6. TIEPEUEHDL PECYPCOB MH®OPMAIMOHHO-
KOMMYHUKAITMOHHON CETU «MHTEPHETY», HEOBXOJIUMBIX
JUTSI OCBOEHU ST AU CLIATUINHEI

Tabmuua 6.1 — Onucanue HMHPOPMAUMOHHBIX PECYPCOB HEOOXOAMMBIX IS
OCBOEHHSI TUCLIUILINHBI

Ne Anpec caiiTa u ero [lepeueHp MaTepHaoB MPEICTABICHHBIX HA caiiTe
OITMCAHHE
1. http://fm.cdml.ru ABTOpCcKHE pa3pabOTKH KOJJIEKTHBAa KadeAphbl B
CaiiT xadenapsl BbICIICH 00JIaCTU ~ METOAMK MpPENnojJaBaHHUsl  OCHOBHBIX
mareMaTuku U usuku ['Y3 | pa3menoB  MaTemarudyeckux W (pusMyecKux
JVCIIUATUTHH, METOJAMYECKUE  YyKa3aHUs U

KOHTPOJIbHBIE 3aJaHusl IO PELIEHUIO0 pPacyeTHO-
rpadu4ecKuX U KOHTPOJIbHBIX pabOT, aBTOPCKUE
J7a00paTOpHBIE MPAKTUKYMBI, C METOJUYECKUMU
PEKOMEHJAIMSAMU IO UX BBIIOJHEHHIO, PEIICHUIO
1 0)OPMIICHHIO.

2. www.znanium.com.ru / Komnmekmus 251eKTpOHHBIX BepCcuii N3IaHuid (KHUT,
uznarensctso MHOPA-M YKYpHAJIOB, CTaTed U Mp.), CrPYNIUPOBAHHBIX 110
TEMATUYECKUM U LIEJIEBBIM IIPU3HAKAM.
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3. https://11klasov.org/ Coneprkarcst MaTepuaibl IS HIKOJbHOW U

[TopTasn MKOJBHBIX MOCOOUM | BY30BCKOM MTPOrpaMMbl B CBOOOJIHOM JIOCTYIIE.

4 https://studassistent.ru/ JIaHHBIN CalT cO3/aH I IIOMOIIH B PEIICHUN
3aJ1ay 1o nmporpammMmupoBanuto. Ha caiite coopano
6omee 200 Toic. pemenuit. Taxke comepkarcs
3aJIAYHUKU U PEeICOHUKH 110 (BU3HKE.

5 Booksee.org Oxo10 2,5MiH. KHUAT. BO3MOKHOCTH O€CIIaTHOTO
MIPOCMOTpA U CKauMBaHUs. be3 perucrparnuu

6 http://physicsbooks.narod.ru/ | YactHelii cOOpHUK JTUTEPATYPHI 1O (HUKUKE U
XUMHAH

7. TIEPEUEHL UHOOPMALIMOHHBIX TEXHOJIOTUM,
HCTIOJIB3YEMBIX TTPM OCYILECTBJIEHUN OBPA3OBATEJILHOTO
[TPOLIECCA IO JIMCHUTUJIMHE

Ilpu  ocymiecTBIIEHHH  OOpa30BaTeIbHOrO  Ipolecca  CTYAEHTaAMH H
Ipo(ecCcopCKO-IIPENOaaBaTENbCKUM COCTABOM UCIIONB3YIOTCS CIIEIYIOIIEE IIPOrPaMMHOE
oOecrneueHue:

Microsoft Windows, Microsoft Office (akagemuueckast naurensus), Koncynprant
[Troc, IMapanT, Adobe Acrobat Reader DC (cBo6omHo pacnpoctpansemoe [10)

Hugpopmayuonnvie mexunonozuu:

— cOop, XpaHeHHe, CUCTeMATH3alUsl U Bbliauya yueOHOM 1 HaydYHOU HH(pOpMaLnK;

— 00paboTKa TEKCTOBOM, IrpapuuecKoi U SMIIUPUYECKON HH(DOpMaIIK;

— IIOATOTOBKA, KOHCTPYMPOBAHHWE W IPE3ECHTALMs WUTOTOB HCCIEAOBATEILCKOW M
AHATUTUYECKON e TENbHOCTH;

— CaMOCTOSITENTbHBINA MOUCK JOTOJHUTEIBHOIO Y4eOHOr0 M HAayYHOr0 Marepuara, C
HCITOJIb30BAHUEM TIOMCKOBBIX CHUCTEM M CaWTOB ceTu VHTEpHET, 3JIEKTPOHHBIX
SHIMKJIONEANN U 6a3 TaHHBIX;

— HCIIOJIb30BaHUE JJICKTPOHHOM IMOYTHI MperoaaBareneili W 0o0ydaromuxcs IS
pPacChUIKH, MEPENUCKU U 00CYKIEHUS BOZHUKIINX YU€OHBIX MPOOIIEM.

Hupopmayuonnwvie cnpagounsvie cucmemol

B xome peanmzamuu nenedl W 3agad MO AUCHUIUIMHE OOydYaromiuecss MOTYT MpH

HEOOXOIMMOCTH HCHOJIb30BaTh BO3MOXKHOCTH HH(POPMAIIMOHHO-CIIPABOYHBIX CHUCTEM,
AJIEKTPOHHBIX OMOJINOTEK U apXUBOB.

Hngopmayuonno-cnpasounvie u  UHPOPMAUYUOHHO-NPABOGBIE  CUCHIEMDbL:
MH(POPMAIIMOHHO-CIIPaBOYHbIE U MOUCKOBBIE crucTeMbl Yandex, Google.

Ilpogpeccuonanvroie oa3vl OaHHbIX: CnpaBouHO-IpaBOBast cucrema
«KoncynbranTlmrocy, CripaBouno-npaBoBas cucrema «I apan»

Inexkmponno-oudauomeunvie cucmemul (I6C):

| Ne | Anpec caiiTa U €ero onucaHue | [lepeueHb MaTepuagoB MPEACTABIECHHbIX |
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Ha caiiTe
DnekmponHo- bubuomeuHas cucmema
«H30amenvcmeo Jlanwy
DnekmponHo- bubIuomeuHas
cucmema ZNANIUM.COM
DnekmponHas 6udbIuomeyHas cucmemda
«2OBC FOPAUT»

) . DekmpoHHO-O0ubIUOMeUHAs cucmemda
4 | http://www.iprbookshop.ru/ | \or Books

1 | https://e.lanbook.com/

2 | http://znanium.com/

3 | https://www.biblio-online.ru/

DnekmpoHHO-O0ubIUOMeyHAs cucmemda

5 | https://guz.bibliotech.ru I'v3

8. OIIMCAHVE MATEPUAJIBHO-TEXHIYECKOH BA3BL
HEOBXOJAMMOI JUISI OCYIIECTBJIEHUS] OBPA3OBATEJILHOI'O
MTPOLIECCA T10 JIMCLUTITMHE

JIns  maTepuanbHO-TEXHUYECKOro  oOecnedeHus  JUCHUIUIMHBL — «Du3ukay
HCITOJIb3YIOTCH:

Ayoumopus 4026 013 nposedenuss 3aHAMUL TeKYUOHHO20 MUNA, CEMUHAPCKO20
Mmuna, Kypcogozo NpoeKmupo8aHus, cpynnosuix U UHOUBUOYATbHBIX KOHCYTbMAayuil, 01
meKyue20 KOHmMpOas U NPOMENCYMOYHOU ammecmayuu, 3aHAmuil npaKmuiecKo20 muna:

Pabouee mecto npenonasarens. Pabouue mecra odyuaronuxcs. [Ipoexrop BenQ —
I wr., 3xkpan — 1 wT. Hoyroyk ASUS K501U. Microsoft Windows, Microsoft Office
(axagemuyeckas munieHsus), Koncynbrant Ilmoc, Mapant, Adobe Acrobat Reader DC
(cBo6oHO pacnpoctpansemoe [10)

Ayoumopus 3003 (Jlabopamopuss Mexanuku u MOAEKYIAPHOU — DUIUKU),
Ayoumopus 3010 (Jlabopamopusi onmuxu) 0ns npoedeHus 3aHAMULU CEMUHAPCKO20
Mmuna, Kypcogozo npoeKmuposaHus, cpynnosuix U UHOUBUOYATbHBIX KOHCYTbMAayul, 014
meKyue20 KOHMpOs U NPOMENCYMOYHOU ammecmayuu, 3aHAmuil npaKkmuyecKko2o muna:

Pabouee mecto mpemomaBarens, paboune wMecta oOydaromuxcs. CTeHIbI
oOpasoBareibHbIE.

Mopaynbnbiii  yueOHbIH komiuiekc MYK-DM2 nans nmaGopaTopHbIX paboT 10
¢usuke, paznen "DIEKTPUIECTBO U MarHETH3M "

Mopaynbnbiii  yaeOHbId KOMITIeKC MYK-M®OT mis naGopatopHblx paboT 1Mo
buzuke, paznen "MomnexkynapHas Gu3uka U TEPMOIUHAMUKA'".

MonynpHbiii yaeOHbIi kKomiieke MYK-OK nis mabopaTopHbix paboT mo ¢gpusuke,
paznen "KBaHTOBas ONTHKA U TEIJIOBOE U3ITydeHHUE" .

AyIuTopun - TOMEIICHHS JJId CaMOCTOSTEIHbHOM pabOThl 00 yUAIOIINXCSI, UMEETCS
MOJKIIOUYEHNE K ceTu  «MHTEepHET» M JOCTYII B 3JEKTPOHHYIO HMH(OPMAIIMOHHO-
00pa3oBaTENLHYIO CPENY:

Ayoumopus 10-1 (Humanvueuii 3an). Paboune Mecra cryneHToB. Kommbrorepsr 12
mT. JlocTynmHa Bes ydeOHas U METOIMUECKas TuTepaTypa, BKiarouas goctyn k IbC.
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Ayoumopuu 204-207, 209, 211 (komnsromepnuvie kraccet)

Pabouue mecta obyuaromuxcs. [Ipoeknmonnas nanens LG 43UK6390PLG — 1 .,
CTallMOHAPHBIM KoMmbioTep — 9 mT. MoHoOnok — 1 mr. Windows, Microsoft Office
(axagemuueckas munensus), Koncynprant ILmoc, 'apant, Adobe Acrobat Reader DC
(cBobomHO pacopoctpansemoe 110), Autodesk Education 2019 (Autodesk AutoCAD,
Autodesk Revit Architect, Autodesk Civil 3D, Autodesk 3ds MAX — akamemmudeckne
munen3un ), GRAPHISOFT (ArchiCad 24 Russian, ba3ossiit BIMcloud, MEP Modeler —
akanemudeckue mauneHsuu), Adobe Photoshop, CoreIDRAW, Koncynasrant Ilmroc,

I"apanr.
Ayoumopus 58. Hoyroyk ASUS K501UX — 1 mr., IIpunatep HP Color LasrJet
Professional CP5225 — 1 mr. Jlocka wuHTepakTHBHass SBM680 — 1 T,

MHuoroyHKIIHMOHAIBHBIN TECTEP OKPYKAIOIIEH CpeIbl

Monutop BenQ GL2460 — 10 mr., Cuctemusrii 610k — 10 mt. Microsoft Windows,
Microsoft Office (axkamemuueckas mnunensusi), Koncymerant Ilmtoc, I'apant, Adobe
Acrobat Reader DC (cBo6oaHO pacnpoctpansemoe [10), T10 «DkonorMactep»: Moaynb
«IKOJNOTMYECKUe IUIATeXKU Tpennpustus», Moayns «2tn (Bo3ayx)», Monynb «2tn
(OTxombl)», Moayns «2tn (Boaxos)», Yueonsie Bepcuun YIIP3A «3komnory, Maplnfo
(yucOHas Bepcus).

CO3KC >kotectep

Cxema «KpyroBopoT a3oTa B MpUpPOILH»

Kapra «Kaprta okeaHoB»

Cxema «Kpyrosopot ¢ochopa B mpupoae»

Jlonka nanysHas [IBX STEL 1/280 2,8M. (HaTsAXKHOM 1101)

Kuner cnacarensubiii CeBeproe Mmope, 'OCT (Mopckoit) B3pociblit

AHeMoMeTp (U3MEPEHHE CKOPOCTH MOTOKA BO3TyXa)

API'YC - JIrokcmetp

VYpua / EMkocts 1151 cOopa 6aTapeck

DkpaH HacTeHHbIH, motoounbld Lumien Eco Picture — 1.

[TpoexTop Projector PJD5155 — 1 .

9. OPTAHU3ALIASI OBYYEHUS MO JJMCLUMIIIAHE JJIS JIULL C
OTPAHUYEHHBIMHY BO3MOKHOCTSIMU

[Ipodeccopcko-negarornuyeckui COCTaB 3HAKOMUTCSA c [ICUXOJIOr0-
(U3NOTOTHYECKUMH  OCOOEHHOCTAMM  OOy4aroluxXxcs  WHBAIMAOB M JHUI C
OTPAaHUYEHHBIMH  BO3MOXXHOCTSIMH ~ 3[0POBbS, HHAWBUIYAJIIBHBIMU  IPOrpPaAMMaMH
peabunuTanMu WHBAIMAOB (Tipu Hamuuuu). [Ipu HEoOXOAMMOCTH OCYIIECTBIISAECTCS
JOTIOTHUTEIIbHASA MOAJIEP)KKA MPENOJaBaHUs ThIOTOPAMHU, NICUXOJIOraMH, COLUAIbHBIMU
paboOTHUKAMU, IPOIICIITUMHU MTOATOTOBKY aCCUCTEHTAMH.

B cooTBeTcTBUM ¢ METOAMYECKUMH peKoMeHaauusmMu MuHoOpHayku P® (yrB. 8
anpenst 2014 r. N AK-44/05BH) B Kypce Mpeanojaraercs MCIojib30BaTh COIHAIBHO-
aKTUBHbIE M pPe(IEKCUBHbIE METOJbl OOYYEHMs, TEXHOJOTUH COLUOKYIbTYPHOM
peadWMTalMM € 1[EJbI0 OKa3aHWs TIOMOUIM B YCTAHOBJIEHUU MOJHOLEHHBIX
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MEXJIMYHOCTHBIX OTHOLIEHUH C JIPYTUMU CTYACHTaMH, CO3JaHUU KOM(MOPTHOTO
MICUXOJIOTUYECKOTr0 KiIMMaTa B cryieHueckoil rpymime. [lonbop m pa3paboTka yuyeOHBIX
MaTepraaoB MPOU3BOJATCS C YUETOM MPEAOCTABICHHS MaTepuaia B pa3IUIHbIX Qopmax:
ayqualibHOM, BHU3YyaJbHOM, C HCIOJb30BAaHUEM CIICLUAIbHBIX TEXHUYECKUX CPEACTB U
WH(OPMAITMOHHBIX CUCTEM.

Mennamarepuansl TakKe CJEIyeT HCIOAb30BaTh M QJaNTUPOBATh C YYETOM
WHIUBUAYAIBHBIX 0coOeHHOCTeH 00yuenus nuil ¢ OB3.

OcBoenue mucuumuiHbl gunamu ¢ OB3 ocyllecTBIE€TCS C HCMHOJb30BAHUEM
cpenctB  oOydeHHs OOIIEro U CHEIUAIBHOTO Ha3HA4YeHHsS (MEPCOHAILHOTO W
KOJIJIEKTUBHOTO MCIIOJIb30BaHU). MaTtepuanbHO-TEXHUYECKOE obecrieueHue
npeaycMaTpUBaeT MPHUCIIOCOOICHNE ayTUTOPUH K Hyxaam jmi ¢ OB3.

dopma mpoBeAeHUS aTTECTAllMU MJSl CTYAECHTOB-MHBAJIUIOB YCTaHABIUBACTCS C
Y4E€TOM HUHAMBUAYAJIbHBIX TNcUXopuznueckux ocodenHocten. s crymentoB ¢ OB3
npelycMaTpuBaeTcs JOCTyHas popma MpeIoCTaBlIeHUs 3aJaHU K OLIEHOUYHbBIX CPEJCTB, a
MMEHHO:

® B TICUYATHOW WM JJIEKTPOHHOH dopMme (Ans JUIl ¢ HAPYUIEHUSMHU OIOp- HO-
JIBUTATEJILHOTO alapara);

e B medaTtHOM (opMe WM 3IEKTPOHHOM (opMe C YBETMUECHHBIM MIpU(TOM U
KOHTPACTHOCTBIO (AJIs1 JIMLL C HApYLIEHUSIMHU CIIyXa, PeUH, 3pEHUs );

® METO/IOM YTEHUS ACCHCTEHTOM 3a/IaHus BCIYX (IUIS JIUI] C HAPYIICHUSIMHU 3PEHUs).

CryneHTaM ¢ MHBAJIUAHOCTBIO YBEJIWYMBAETCS BPEMsI Ha MOJATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. I TakMX CTYIEHTOB IpeaycMaTpuBaeTcCsl IOCTymHas ¢gopma
MPe0CTaBICHNS OTBETOB HA 3a/IaHUs, @ UMEHHO:

® MUChMEHHO Ha Oymare miM HaOOpOM OTBETOB Ha KOMIBIOTEpe (ISl JUI C
HapyILICHUSIMU CITyXa, peUn);

® BLIOOPOM OTBETA M3 BO3MOXKHBIX BAPHAHTOB C UCIOJIB30BAHUEM YCIIYT aCCUCTEHTA
(17151 ML ¢ HApYIIEHUSIMU OTIOPHO-/IBUTATENILHOTO aliapara);

® YCTHO (/7151 JIUL C HAPYILIEHUSIMU 3PEHHUSI, OOPHO-BUTATEILHOTO aIiapara).

[Ipu HeoOxoauMoCTH JUIsi OOYYalOLIUMXCS C HMHBAIMIHOCTBIO  IpoLEaypa
OLICHMBAHUS PE3yJIbTaTOB 00YUEHUSI MOXKET MPOBOJUTHCSA B HECKOJIBKO ATaIlOB.
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