Pabouan nporpamMmma IMCIUIIJINHBI (MO)Iy.]'IH) <<(I’I/I3I/IK3», BKJIIOYasl OHCHOYHBIC

MaTepHaJibl

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce

0CBOEHHsI 00Pa30BaTEILHOI I

OrpamMMbl

I'pynna komneTeHnmii

Kateropusi komnereHuui

Koabl u cogep:kanue KoMneTeHIM

YHuBepcallbHbIe

OobmenpodeccrHoHaTbHBIE

[podeccronanpubie

IMIK-1. CmocobeH  OCYIIEeCTBISTh
SKOHOMHMUYECKHM aHalmu3 M pacuer
HKOHOMMYECKHX MoKas3aTesnen
JIeSITebHOCTU MPEIIPUATHS
XMMHYECKOIl OTpaciu C  y4eToM
€CTECTBEHHO-HAay4HBIX ~ OCHOB U
ocobeHHocTE! TEXHOJIOTMUECKUX
MPOLIECCOB MPOU3BOJICTBA B
XUMHUYECKON OTpaciu-

1.2. KomneTeHIIUM W WHIHUKATOPHI
(MoyJsieM) B mpolecce 0CBOeHHs 00pa30BaTeIbHO MPOrpaMMbl

HX JOCTHIKCHMUA,

(¢hopMupyeMbIX JIMCHHMIIHHON

Kon Koja unaukaropa
Conep:kaHue HHANKATOPA KOMIIETEHIHH
KOMIIETEHIINN | KOMIIETeHIINH
[K-1 IK-1.3 YyuteiBaeT MpU NMPOBEACHUM aHAJHN3a €CTECTBEHHO-HAy4HbBIE OCHOBBI U

OCOOEHHOCTH TEXHOJOTHYECKUX Mpo1ecCcoB MpPOU3BOACTBA B XUMHYECKOU

oTpaciu

1.3. Pe3yabTaThl 00y4eHHs MO AUCHUNINHE (MOTYJIIO)
eap u3yyeHus AUCHHUIUIAHBI (MOIYJIA):

e (opmupoBaHue y 0O0YyYarOMIMXCS €CTECTBEHHOHAYYHOI'O MHUPOBO33PEHUS M Pa3BUTHE

(hbU3MYECKOTO MBILIUICHHUS;

® U3y4YeHHE OCHOBHBIX (PM3MUYECKUX SBJICHUH; OBNaZieHnEe (HyHIaMEHTAIbHBIMU MMOHSATUSAMH,

3aKOHAMHM M TEOPHUSIMH KIJIACCMYECKOW M COBpEeMEHHOW (GHU3MKH, a TakKe MEeToJaMu

(bu3MUECKOTO UCCIeI0BAHNUS;

® OBJIQJICHHE IPUEMaMU U METOJaMH PEIICHUs KOHKPETHBIX 3a/1a4 U3 PA3IMYHBIX o0sacTeit

buzuky;

® YMCHHEC BBIACIUTE KOHKPETHOC (bHSI/I‘leCKOC COACPIKAHUE B IMNPHUKIAAHBIX 3aaadax

Oyyien esTeIbHOCTH.

B pe3ynbraTe u3yueHuss AUCUUILIMHBL (MOJYJs1) O0yYarOIIUICs T0JIKEH

3HaThb:

® OCHOBHBIE TOHATHUA, (YHIAMEHTAJIbHBIE CBOWCTBA U KOJWYECTBEHHBIE MEpHI CBOICTB
O00OBEKTOB H3yueHHUs (PU3UKH, a TAKXKE 3aKOHBI, BBISBISIONIUME B3aUMOCBS3b MEXIY
pa3IMYHBIMU MEpaMH CBOMCTB OOBEKTOB B paMKax pa3lieloB Kypca (U3HKH,
cooTBeTcTBYOMUX TpeboBanus OPI'OC;

OKCIICPUMCHTAJIbHOTO UCCICAOBAHU;
® OCHOBHBIC 3aKOHBI €CTCCTBO3HAHUA, MCTOAbI TCOPETHUYCCKOIO0 M SKCIICPUMCHTAJIBHOI'O
HCCIICAOBaHUA JId PCHICHUA HpO6J’ICM, BO3HHUKAIOIIUX B XOJIC HpO(I)eCCHOHaHLHOﬁ

JACATCIIBHOCTH,

IIPpUHOMIIBI IPUMCHCHUA 3aKOHOB (1)I/I3I/IKI/I K KOHKPCTHBIM (I)I/I3I/I‘ICCKI/IM CHUCTEMaM,
IpaBHJIa, HCO6XOI[I/IMBIC AJI pCIICHU A (1)I/I3I/IIIGCKI/IX np06neM Ha OCHOBEC 3aKOHOB (I)I/I3I/IKI/I;
MPUHIMII CYIICPIIO3UTHU, ITIPUHIUIT HCONIPECACICHHOCTH ; IIPUHIUIT JOIIOJTHUTCIIBHOCTH.
MCTOAMKH ITIOHUCKA, c6opa n 06pa6OTKI/I I/IH(I)OpMaLII/II/I, METOJ CUCTCMHOI'O aHaJin3a,

MaTeMaTUYeCKUI amnrapar, MCETOAbl aHalln3a W MOJACIIUPOBAHUA, TCOPCTUYCCKOTO U

¢ OCHOBHBIC METOJIbI TCOPECTHUYCCKOIO0 M SKCIICPUMCHTAJIBHOI'O HCCICIOBAHHUA MPOLCCCOB
CTaTUKH U JUHAMUKH KUIKOCTEHN U T a30B,
¢ MCTOIBI aHaJIn3a U MOACIIMPOBAHUS SHCPICTHUIYCCKUX CUCTEM




yMeThb:

MCIOJIb30BaTh HAYYHBIH MTOAXO0/] B O0IIEH OI[EHKE IPUPOIHBIX SIBICHUH, a TAKXKE B OI[CHKE
pa3nuyHOi MH(POPMAIIUH O TAKUX SBIICHUSIX;

aHAJTM3UPOBATh HHPOPMAITUIO C TOYKU 3PEHUs BBIOJHEHHUS (PYHIaMEHTAJIbHBIX 3aKOHOB
MPUPOJIBI U OTACIATH «HAYKOOOPa3Hy0» HH(OPMAIHIO OT HAYYHOM;

Kiaccu(uupoBaTh (PU3NYECKHE CHCTEMBI 10 PA3IMYHBIM OCHOBAaHUAM (Hampumep, o
3aKOHAM, OTPEAEISIONIUM JUHAMUKY MOBEICHUSI CUCTEMBI, 110 OTHOLIEHUIO K 3aKOHAM
COXPAHEHHUs U T. [1.);

OLICHMBATh YHUCIJICHHbIE MOPSAKU BEIMYUH, XapPaKTEPHBIX [UISl Pa3IMYHbIX (PU3NYECKUX
00BEKTOB;

MIPUMEHATh METOJUKHU MOKMCKa, cOopa, 00paboTKH HMHPOPMAIMK, CUCTEMHBIN MOAXO0 JUIs
pelleHNs TOCTaBJICHHBIX 3a7ad M OCYLIECTBJIATh KPUTUYECKHI aHalu3 M CHUHTE3
nH(pOopMalKY, TOJYYEHHON U3 aKTyaJIbHBIX POCCUICKUX U 3apyOeKHBIX HCTOYHUKOB;
MPUMEHSATh MaTeMaTHUYeCKUi amnmapar, METOJAbl aHalu3a M MOJEIMPOBAHMUS,
TEOPETUYECKOI0 U IKCIEPUMEHTAIBHOIO UCCIIEIOBAHMS;

MPUMEHATh (PU3UKO-MATEMAaTUUYECKUIl ammapar, METOJbl aHaliu3a M MOJAEIUPOBaHUS,
TEOPETUYECKOr0 U IKCIEPUMEHTATBHOIO UCCIIEIOBAHMS;

BBISIBIISITh  €CTECTBEHHOHAYYHYIO CYIIHOCTh MNpoOJeM, BO3HUKAIOIIUX B  XOJ€
pohecCHOHATBHON IeATeTLHOCTH

BJIAaJ1€Th:

OTIBITOM TIPOBEICHHS TAOOPATOPHOTO SKCIIEPUMEHTA, aHATIN3a PE3YIbTaTOB SKCIIEPUMEHTA
U TIPEJICTaBICHUs UX B pOpMeE OTUETA;

YMEHHUEM BBICKa3bIBaTh COOCTBEHHOE CYKICHHE MO KOHKPETHBIM (DU3UKO-TCXHHUYECKIM
npoosieMaM B MOMyJIApHOH hopme;

METOJIaMH MOUCKA, cbopa u 00paboTKH, KPUTHYIECKOTO aHanamn3a
W cuHTe3a WH(POpPMAIMK, METOJUKOW CHCTEMHOTO TIOAXOJa Uil  PEIIeHHS
MOCTaBJICHHBIX 3a/1aY;

HaBBIKAMHM  TIPUMCHEHHUS MaTeMaTW4YecKOTO  ammapara, METOJOB  aHaimW3a M|
MO/ICITMPOBAHUS, TEOPETHYECKOTO U IKCIIEPHUMEHTAILHOTO MCCIICOBAHUS TIPU PEIICHUU
npodeccHOHABHBIX 33]1a4;

HaBBIKAMH TPUMEHEHHUS (DPU3MKO-MATEMaTHYECKOT'O armapara, HaBBIKAMU IMPHUMEHEHHUSI
OCHOBHBIX 3aKOHOB €CTECTBO3HAHHS, METOJIOB TEOPETHUECKOTO M 3KCIIEPUMEHTAIHLHOTO
WCCIICIOBAHUS Ul peIleHHs] TpoOJeM, BO3HUKAIOMIMX B XOJZe MPo(dhecCHOHATBHOM
NS TEITbHOCTH.

2. O0beM, CTPYKTYpa U coJep:KaHue JUCHUILIMHBI (MOTYJI51)
2.1. O6beM TUCHUTLIUHBI (MOYJIs1)

Buowt yueonoii paomot Dopmul 00yuenun
Ounas
O01asi TPY10eMKOCTD: 3a4eTHbIC ITUHUIIBI/YaCh 71252
KoHTakTHasi padoTa: 144
3aHATHS JIEKIIMOHHOIO TUIIA 72
3aHsATHS] CEMHUHAPCKOrO THUIIA 72
KoHcyabTamumn 0
IIpomeKyTOUHASI ATTECTANMS: 324ET, DK3aMEH 36
CamocrositesibHasi padota (CP) 72

2.2. Tempbl (pa3aesbl) IMCUUIIHHBI (MOYJIsI) C YKa3aHHEM OTBEIEHHOI0 HA HUX KOJIMYeCTBA
yacoB 1o popmam 00pa3oBaTeIbHOM AeATEIbHOCTH
Ounas popma 0dyuenusn

Ne
n/n

Buanbl yueoHoli padoTsl (B yacax)

KonTakTHas pa6oTa
HaunmenoBanue Tem
3ansaTus
(pa3aeJioB) 3aHATHSI CEMMHAPCKOIO THIIA CP
JIEKIIMOHHOT0 THIA
JI | Husie n3 | C | TP | Hmsle




1. Ou3NYecKre OCHOBBI 12 0 6 0 6 0 5
MEXaHUKH.  3aKOHBI
COXpaHEHHSI.
2. DJIeKTpUIEcTBO 10 0 6 0 4 0 5
3. OJeKTpOMarHeTu3M 10 0 6 0 4 0 5
4, Odm3uka KoneOaHuil u 10 0 6 0 4 0 5
BOJIH. Bonnogas
ONTHKA
5. KBanToBast ¢uzuka 10 0 6 0 4 0 5
6. CraTtucTiueckas 10 0 6 0 4 0 5
¢dusnka u
TEPMOJIMHAMHUKA
7. ®duznka spa, 10 0 6 0 4 0 6
3JIeMEHTapHbIC
YACTHUIIBI
Ilpumeuanusn:

JI — nexuum, I13 — npakruueckue 3anstusi, C — cemunapsl, JIP — naboparopusie pabotel, CP — camocrosiTenbHas
pabora.

2.3. Conep:xkanne TUCHUIUIHHBI (MOAYJIsI), CTPYKTYPHMPOBAHHOE MO TeMaM (pa3aeiam)
BHIaM padoT
Cojaep:kaHue JIEKIMOHHOI0 Kypca

Ne
i HaunmeHnoBanue TeM (pa3/esioB) CoaepikaHue JIEKIIHOHHOT 0 Kypca
1. | ®usnueckne ocHOBbI MexaHukH. | @usnka kak Hayka. HanGonee oOuime moHsATHS U TeOpUU. MeTobl
3aKOoHbI COXpaHEHHSI. (U3NUECKOr0 HWCCIECIOBAHMS: OIBIT, THIOTE3a, JKCIEPUMEHT,

Teopusi. Marematka u ¢usuka. Pu3MKa U eCTECTBO3HAHUE.
Ounocodus u pusuka. Baxkueiiue stamsl ucropun ¢pusuku. Pomb
(V3MKM B Pa3BUTUM TEXHUKH M BIWSHUE TEXHUKH Ha pa3BHUTHE
¢bu3ukn. dusuka Kak KyabTypa MoaenupoBaHus. Dusmdeckue
mozenu. Kommbiorepbl B coBpeMeHHOH ¢u3uke. Ponb ¢usuku B
obpazoBanuu. OOmias cTpykTypa W 3aaaud Kypca ¢usuku. Ponb
u3MepeHus B ¢u3uke. EQUHMIBI N3MEpEeHHsS M CUCTEMBl SIUHHIL.
Ocuosuble equaniner CH.

ITpenmer mexanuku. Kiaccuueckas W KBaHTOBas MEXaHHKA.
HepenstuBucrckass M pensiTUBUCTCKAasl KIacCHYecKash MEXaHHKa.
Kunemarnka n fuaamuka. OCHOBHbIE (PU3HYECKHE MOJISIH: YacTHIIA
(MaTepuanbHasi TOUKa), CUCTEMa YaCTHII, aOCOIIOTHO TBEPJIOE TEJIO,
CILIOIIHAS Cpefa.

[IpocTpaHCTBEHHO- BpEMEHHbIE OTHOIIEHHUSI.

2. | DnekrpuiecTBo IIpenmer kmaccrueckol SIEKTPOIUHAMUKA. DIIEKTPUIECKUN 3apsn
U ero JHUCKpPeTHOCTb. Unes  OnuskoieWcTBus. [ paHHIbI
TIPUMEHUMOCTH KJIACCHUECKOH 3IEKTPOJUHAMHKH.

3akoH Kynona. HampspkeHHOCTH anekTpudeckoro moms. IpuHmmmn
CYNEpNO3ULIUHU. DJIEKTpUYecKHid Iunoiab. OCHOBHBIE YpaBHEHUS
JNEKTPOCTATUKK B Bakyyme. IIoTok ®  LUPKYJISAIUS
3JIEKTPOCTATHUECKOro Mons. PadoTa 3MEeKTpOCTaTHYECKOTO IOJI.
[loTeHan  3MEKTPOCTATHYECKOTO IIOMSI W €ro  CBs3b €
HaNpsDKEHHOCTBIO.

NneanpHblit TIPOBOJHUK B 3JIEKTPOCTATUYECKOM HoJIe.
IToBepxHOCTHBIE 3apsabpl. |'paHWYHBIE YCIOBHS Ha IOBEPXHOCTH
pasnena "waeanbHBIA MPOBOIHUK - BaKyyM'. DJIEKTPOCTaTHUYECKOE
1ojie B TIOJIOCTH HJICAJIbHOT'O TPOBOJHMKA. DIIEKTPOCTATHUYECKAs
3ammuTa. Kod(hGdummeHTsl eMKOCTH W B3aWUMHOH  €MKOCTH
npoBoaHUKOB. KoHaeHcatopsl. EMKOCTE KOHAEHCATOPOB.

OHeprusi B3aMMOACHCTBHUS IIEKTPHUYECKUX 3apsSOOB. JHEPTHS
CHCTEMBI 3apsDKEHHBIX TIPOBOTHNUKOB.

OHeprusi  3apsDKEHHOTO  KOHJeHcartopa. [lmoTHocTe  3Heprum
3JIEKTPOCTATUYECKOr0 MOMsA. [lOCTOSHHBIA AIEKTPUYECKUH TOK.
YcnoBusi cyniecTBoBaHus TOKA. [IpOBOJHUKHN M M30IISITOPBL.

3. | DnexrpomMarHeTH3M PenstuBrcTckne  mpeoOpa3oBaHMS 3apsIIOB, TOKOB u
JJNIEKTPOMAarHUTHBIX  moneil.  VIHBapuaHThl  mpeoOpa3oBaHUM.




OTHOCUTENBHOCTh Pa3[eNieHus] DJIEKTPOMArHUTHOTO TOJs Ha
3JIEKTPUYECKOE U MATHUTHOE TOJIAL.

Cuna JlopeHna. MarnutHas wusHAgyknus. 3akoH buo-Casapa-
Jlarutaca. MarHuTHOE MOJISI PSIMOJIMHEHHOT0 IPOBOAHUKA C TOKOM.
MarnutHoe mone KpyroBoro Toka. IIoTok W UUPKyIJSIMs
MarHUTHOrO NoJis. [IpuHIMI Cynepno3uiiuy AJ1i MAarHUTHOT O TIOJISL.
MarsuTtHOE IoJjie JIMHHOI'O COJICHOUA.

JIBiokeHNe 3apsKeHHBIX YacTHUI] B DJIEKTPUYECKOM W MarHUTHOM
nosnsix. Cuna Ammepa. BUTOk ¢ TOKOM B MarHUTHOM Tojie. MoMeHT
CWJI, JEUCTBYIOIIMA Ha BHUTOK C TOKOM B MAarHUTHOM IIOJI€.
MarHutHblii MOMEHT. OJeKTpomarHutHas uHaykuusa. [IpaBuio
Jlenna. KoadhGumueHT MHIYKTHBHOCTH. SIBIICHUS CAMOUHITYKITHH U
B3aUMHOM HWHAYKIHMHU. MarHuTHas 3Heprus Toka. I[IIoTHOCTH
SHEPruu  MarHutHOoro  mois.  Ilmockuit  KOoHIeHcaTop  C
JIUDIIEKTPUKOM.

[Monspuzanus JIUDJIEKTPUKA. IMonsapuzannonHeie 3apsiJibl.
[TonsipuzoBaHHOCTB. DNIEKTpUUECKOe cMellleHue. [Juanekrpuueckas
MIPOHUIIAEMOCTb. OCHOBHEIE ypaBHEHUS 3JIEKTPOCTATUKH
JIUDJIEKTPUKOB.

dusuka  KoimebaHMii U

BonHoBas ontuka

BOJIH.

OO0mmue npencraBieHus 0 KojaeOaTenbHBIX M BOJIHOBBIX MpOIEccax.
EnuHplii mOAX0q K ONHMCAHHIO KOJMCOAHUH W BOJMH Pa3IHYHON
(uznueckoil NpupoIpbI.

KunemaTrka rapMOHHYECKUX KOJIEOaHHUI.

[epuoguueckue mporecchl. I'apMoHUUecKue KonebaHus. MeToabl
MPE/ICTABIICHUSI TAPMOHUYECKHUX KoneOaHuid. Clio)KeHUe OMHAKOBO

HaIpaBJICHHBIX rapMOHUYECKUX KoJIeOaHuUH. PeakTuBHBIE
conpoTuBIieHNUd. PU3NUECKUN CMBICI CIIEKTPAJIbHOTO PAa3I0KEHHUS.
Qurypsl Jluccaxy.

lapMoHnueckuit  ocuwiuisATop. JBKeHHe cHCTeMbl  BOJIM3U
YCTOMYMBOI'O IIOJIOKEHUSI paBHOBecUsA. Mozenb IapMOHMYECKOrO
ocuuiuiaTopa. Ilpumeps! rapMOHHUECKUX OCLMIIIISITOPOB: MAsITHUK,
Irpy3 Ha TpyKHHE, KonebaTenbHblli KOHTYp. CBOOOMIHBIE

3aTyxaromue KoJieOaHusI. Koappuuuenr 3aTyXaHusl.
Jlorapupmudeckuii  JA€KpeMeHT.  DHeprus  rapMOHHYECKOro
ocuwiuisitopa.  JloOpotHocTh.  BhIHYKIEHHBIE — KOJIEOaHUS

TapMOHMYECKOTO OCLWIISATOpPA IOA JAEHCTBHEM CHHYCOUIATbHOM
cwibl. Pe3onanc. JlelicTBUE NEpPUOAMYECKHX TOMYKOB Ha
TapMOHUYECKUM OCHMWIIIATOP. ['apMOHMYECKHH OCLMILUIATOP Kak
CTHEKTpaNbHBIA IPHUOOP.

BeiHyX/IeHHBIE KOJI€0aHHUs B SNEKTPUUECKUX HETISX.

KBanToBas ¢usnka

KBanTtoBast ontuka. [IpoTHBOpedHs KIacCHYeCKOH (U3UKH.
doroanekrpuueckuii  dpdexr. Dddexr Komnrona. DoroHbI.
KopnyckynspHo-BonHoBoM — ayanu3M. lumoresa ne  Bpoins.
Judpakuus >SIeKTpOHOB W HEHTPOHOB. BoIHOBBIE CBOICTBa
MHKpPOYACTHII W COOTHOIIEHWS HeompeneneHHocTeir. Habopsr
OJJTHOBPEMEHHO H3MEPUMBIX BEIWYMH. KBaHTOBBIE COCTOSHUS
3amaHMe COCTOSIHHMSI MUKpodacTull. BomHoBas ¢GyHKmms u ee
cTatucTHYecKuid cMBICH. CyNepHo3UIus COCTOSHHHA. AMIUIUTYABI
BeposiTHOCTeH. OrnucaHne TNPOXOXKIEHUS MHUKPOYACTHIBI Yepes3
IBYXINENNeBoi naTepdepomerp. Ommcanne TuppakiInyd HEHTPOHOB
Ha KpucTayjie. BeposSTHOCT, B KBAHTOBOW TEOpPUHU. Y paBHEHHE
Mpenmarepa. Bpemennoe ypasaenue penuarepa. CrammonapHoe
ypaBHerne Illpenmarepa. CrammoHapHbIe coCTOsSHHS. YacTuia B
OJTHOMEPHOM U TPEXMEPHOM MOTEHUHMANIBHBIX AMax. [IpoxoxkaeHue
YacTHIBI HaJ ¥ TMOA MOTCHIHMAIbHBIM OapbepoM. TyHHETbHBIA
a¢hdexr. KBaHTOBBII rapMoHWYECKHH ocIuuIaTop. Yactuiia B
chepudeckn CHMMETPUIHOM Toine. Bomopomomogo0HbIE aTOMEL.
Ouneprerndeckue  ypoBHH. IloTeHnmansl  BO3OYXIEHHS U
noHu3amu. CIieKTpshl.

CraTucrrueckas
TCpMOAMHaAMHKa

¢dusmKa

n

JuHaMHUdeckne W CTaTUCTHYCCKHE 3aKOHOMEPHOCTH B (PH3UKE.
TepMoAMHAMUYECKUN U CTATUCTUYECKUM METO/BI.

Mukpockonuyeckue napameTphbl. TepmoanHamMuyeckas
BEPOSTHOCTh M (PIYKTyallMH. DHTPOIUSI M BEPOATHOCTh. MoJenb




CHCTEMBl B TepMocTaTe. TepMoIuMHaMH4ecKas cucrema. JIBe
CHCTEMBl B TEIUIOBOM KOHTakTe. CTaTHCTUYECKHH  CMBICT
TemriepaTypsl. JIBe cuctembl B TemioBoM H i dy3rnoHHOM
KoHTakTe Xumuueckuid mnoreHuuan. Cucrema U pe3epByap B
TeIIoBoM W audQy3uoHHOM  KoHTakTe  KaHoHmYeckoe
pacnpenenenue ['mbbOca. @yHkimm  pacnpenencHue  bose-
OiHmreiiHa. ®opmyna Ilnanka 11d paBHOBECHOI'O TEMJIOBOTO
U3ITy4EHUs. OyHKINH pacnpeneneHue ®epmu-/lupaka.
BeipokaeHHBIE M HEBBIpOXKAEHHBIM  ra3.  Pacnpenenenue
Makxkcsenna- bonermana. CpeaHsas KUHETHYECKask SHEPTUs YaCTUIIBI
TennoeMKoCTh MHOT'0aTOMHBIX ra3oB. OrpaHu4eHHOCTh
KJIacCH4eCcKoM  Teopuu  TemmoeMkoctd.  [lepsoe  Hauano
TEpMOAMHAMHUKH. BHYyTpeHHss oHeprusi. VHTeHCHUBHBIE W
9KCTEHCHBHBIE apameTpbl. OOpaTUMbIE 1 HEOOPaTUMBbIE IPOLIECCHI.
Ontponus. Bropoe Hawamo TtepmoauHamuku. Iluxn Kapho.
Makcumanbibiii KT/ TeroBoi MaliiHel.

dusuka sapa, OJIEMCHTApPHBIC
HacCTUulbl

CrtpoeHue atoMHOro sjapa. Mopenu szapa. SnepHsle peakiyH.
PannoakTuBHbIE IpEeBpaIEHUs sIEp.

Peakius simepHoro nenenus. llemHas peakiust neneHus. SnepHsiid
peakrop IIpobnema ncrouHnkoB sHepruu. TepMosIepHbIN CHHTE3.
OHeprus 3Be37. YTpaBIsIeMbli TEPMOSACPHBIN CHHTE3.

Wepapxus crpykryp Martepuu. YacTunbsl UM aHTUYACTHULIBL.
Ousnueckuii BakyyMm. CTaHAapTHAs MOJENb AJIEMEHTapHBIX YaCTHII.
KBapku, nentoHsl M  KBaHTHl (YHJAMEHTAIBHBIX  IOJEH.
OdyHaMeHTaJbHbIE B3aUMOACHCTBHUA. AJIPOHBEL. Snpa aTOMOB.
ATombl. Monekynsl. MaKpOCKONMMYECKHE COCTOSHHS BEIIECTBA!
rasel, >KHJKOCTH, IUIa3Ma, TBepAble Tena. [lmaHeTsl. 3Be3bl.
BemectBO B OKCTpeManbHBIX — YCIOBUSAX: Oejble  KapJUKH,
HEUTPOHHBIE 3BE3/Ibl, YEPHBIEC IBIPHI. BEIIeCTBO B CBEPXCHUIBHBIX
ONIEKTPOMAarHUTHBIX MoisAX. lamaktuku. I'opsAdas momens
spomonyst  BceenenHoil.  ®dusmnueckas  KapTMHAa  MHpa  Kak
¢dunocodckas kareropusi. KopnyckynspHas W KOHTHHYyallbHas
KOHUETILNK ONUCcaHus npupozpl. Bemectso u none. CMeHa cucrem
HOHATHH B (PU3UKE KaK OTPa)KEHHE CMEHBI THIIOB PAILMOHAJIBHOTO
MBILUIEHUS.

Konuemnmun Bpemenn

Conep:xaHue 3aHTHII CEMMHAPCKOT0 THUIIA

HaumenoBaHue TeM (pa3eaoB)

Tun Coz[epma}me 3aHSATHI CEMHUHAPCKOIro TUIa

du3nyecKkrue 0OCHOBBI MEXaHUKU

I13 | Knaccuueckas u kBaHTOBas MexaHuka. Hepensrusucrckas
U PEISITUBUCTCKAsI KJIACCHUECKasi MEXaHHUKa.

JIP Pemenne ¢u3nueckux 3amad.  Dusnyueckue OCHOBBI
MEXaHUKH

DNeKTPUIECTBO

I13 | DuexTpuuecKuii 3aps U €ro JUCKPETHOCTb.

JIP | Pemenme ¢usmueckux 3amad. 3aKOHBI COXPaHEHHS.
CrenpayipHas TeOpHsi OTHOCHUTEIBHOCTH

DNeKTpOMarHeTH3M

113 Cwia Jlopenma. MarauTtHas WHIOyKOua. 3akoH bwo-
Capapa-Jlamraca.

duspka  KojgeOaHMM W BOJH.
BomHoBas ontnka

13 | MarautHOe ToONIe KPYroBOro Toka. IIoTOK W mupKymamus
MarHuTtHoro momst. llpuHIMN — cymepmosunuu ISt
MarHUTHOTO MOJS.

JIP Permenne pusmuecknx 3anad. Pusnka KojaeOaHU M BOIH

KsanroBas ¢uzuka

113 O¢ddexr Komnrona. @otonsl. KopmyckymsipHO-BOIHOBOI
JyaJu3M

JIP | Pemenne ¢pm3nuecknx 3amad. KBanroBas ¢uznka

CraTtucriyaeckas ¢u3nka u
TepMOANHAMHKA

113 Mukpockonuyeckue napaMmerpbl. TepMoanHaMudecKast
BEPOSTHOCTh M (MIYKTyalluu. DHTPONHS ¥ BEPOSITHOCTB.

JIP | Pemenne ¢umsmueckux 3amad. Cratuctuueckas (QU3NKa H
TEepMOAVHAMHKA

dm3uka sapa, QJICMCHTAPHbBIC
HaCTHUIbI

I3 | Momemn simpa. SlnepHele  peaknmu. PaanoakTHBHBIE
npeBpalleHus saep. Peaknus siepHOro neneHus




JIP | Pemenue pusmueckux 3amad. dusuka sypa, seMeHTapHbIC
YACTHILIBI

CojaepikaHue caMOCTOATEILHOM padoThI

w/n HaumenoBanue TeM (pasaeaos) Conep:xaHue caMOCTOATEIbHON PadoThI
1. | ®usnueckne ocHOBBI MexaHUKH. | Puzndeckue Monenu. Kommbplorepsl B coBpeMeHHOH gusuke. Poib
3aKOHBI COXpaHEHHUS. ¢u3uku B o0pazoBanun. O0IIast CTpyKTypa U 331a4H Kypca (H3HKH.
Ponp m3mepenuss B ¢usuke. EauHUIBI M3MEpPEHUS W CHCTEMBI
€IMHHIT
2. | DnexTpuuecTBo Onekrpudeckuid 1umoib. OCHOBHBIE YpaBHEHHS 3JIEKTPOCTATHKU B

BakyyMme. [10TOK 1 HUpKYJISIIUS 3JIeKTpocTaTHYecKoro mnojs. Padora
JJIEKTpOCTaTHUeCKoro moisi. IloTeHnman 3JIeKTpoCcTaTHIecKOro
TIOJISL ¥ €T0 CBSI3b C HANPSKEHHOCTBHIO.

3. | DnexrpomarseTusm JIBIDKeHUe 3apspKEHHBIX YacTHIl B JJIEKTPUYECKOM M MarHUTHOM
nomsix. Cuna Amnepa. Butok ¢ TokoM B MarHuUTHOM 1iosie. MOMEHT
CWJI, JEWUCTBYIOIIMA Ha BHUTOK C TOKOM B MAarHHTHOM IIOJE.
MarHuTHBIH MOMEHT. OneKTpoOMarHuTHast UHIYKIHS
Hvdnextpuueckas — npoHunaeMoctb.  OCHOBHBIE — ypaBHEHHS
AJEKTPOCTATUKH JHAJIEKTPUKOB.

4. | ®usuka kojebaHWi ¥  BOJNH. | JIBWKeHHWE cHCTEMbI BOJIM3U YCTOWYMBOIO ITOJIOKEHUSI PABHOBECHS.
BonHoBas ontuka Mopenb TapMOHHYECKOT0 OCHMILIATOPA. [IprMephbl rapMOHHYECKUX
OCIMJUISITOPOB: MAasTHUK, Tpy3 Ha MpYXHHE, KojeOaTeabHbIN
KOoHTYp. CBoOojHbie 3aryxaroume konebanus. Koadduiment
3aryxanus. JlorapudmMuueckuii 1eKpeMeHT

5. | KBanToBas ¢usuka BonHoBas QyHKUMS U ee cTaTUCTHYeCKU cMbIca. Cyrepro3uius
COCTOSIHUI. AMIUTUTYABI BeposTHOcTed. OnucaHue NpoxXOoXXICHUST
MUKpPOYACTHIIbl Yepe3 JBYXIIeneBoil mHrepdepomerp. Onucanue
Judpakuuy HEHTPOHOB Ha KpucTasuie. BeposTHOCTh B KBaHTOBOM
teopuu. YpasHenue lpenunrepa

6. | Crarucruueckas ¢buznka u | JIBe cucrembl B TerioBoM U U (Hy3MOHHOM KOHTAKTe X MMUYECKHIA
TEepMOANHAMHUKA noreHnuan. CucremMa U pesepByap B TEIUIOBOM U IH(D(HY3HOHHOM
koHTakTe KaHoHnuueckoe pacnpeneneHue [160ca. DyHkuuu
pactpenenenne  boze-Oimmteiina. @opmyna Ilmanka  ams
PABHOBECHOI'O TEIUIOBOrO M3IydeHHs. (DYHKIMU paclpeneneHue
Depmu-Jlupaka.

7. | ®uzuka  sxmpa,  dneMeHTapHble | AOpoHBL fopa atoMoB. ATOMBL Monekyasl. MakpocKonmudeckre
YaCTHIIBI COCTOSIHMS BEIECTBA: Ta3bl, KUAKOCTH, IIa3Ma, TBEpJbIE Tela.
[Tnanersr. 3Be3xbl. BemecTBo B 3KCTpeMalbHBIX YCIOBUAX: Oenble
KapiMK{, HEHUTPOHHBIE 3BE3[bl, YEpHBIC JBIPHL BelectBo B
CBEPXCHJIBHBIX AJICKTPOMAarHUTHBIX MNoJsX. ['amaktuxu. I'opstuas
MOJIEJIb U DBONIOLUS BeeneHHOoMN.

3. OueHo4yHble MaTepuajbl /Jsl TPOBeIEHUS] TEKYUIEro KOHTPOJS YCIeBAeMOCTH M
NPOMEKYTOYHOM aTTeCTAlUM 00YYAIOMIMXCH 10 JUCHUILIMHE (MOAYJII0)
[lo mucuunnuae (MOIYMI0) HPETyCMOTPEHBI CIEAYIOIUE BUIBl KOHTPOJSI KadyecTBa
OCBOEHUS:
® TEKYIIH KOHTPOJb YCIIEBAEMOCTH;
® POMEXYTOYHAS aTTECTAIHsI 00YJarOIIUXCS 10 JUCHUIIITNHE (MOAYIIO).
3.1. OueHouHble MaTepuaabl ISl TNPOBeIeHUs] TeKyllell aTTecTANMU MO JUCHUIJIUHE

(MoayJ10)

Ne | KonrTposupyemblie TeMbl (pa3esibl) HanMeHoBaHMe OLIEHOYHOIO CpeICTBa
n/n

1. | ®usnveckrue OCHOBBI MEXAHUKHU. 3aKOHBI COXPAaHEHHUS Y cTHBIN onpoc, KEUChI

2. | DnekrpuiecTBo YcTHBI onpoc, pedepaT

3. | DnekrpomarueTusm YcTHBIN onpoc

4. | ®usnka konebaHuii 1 BomH. BomHoBast ontika Y CTHBIN 0Npoc, MUHU-TECT

5. | KBanroBas ¢pusuka YcTHBIT onpoc

6. | Crartucruueckas pU3MKa U TePMOANHAMUKA YcTHBI onpoc, KEUChI

7. | ®usuka sapa, dIeMEHTApHbIE YaCTHIIBI YcTHBIT onpoc




3.1.1 TunoBbie KOHTPOJIbHbIE 32JaHUS WJIH UHbIe MAaTePHAJIbI, HEOOXOAMMBbIE I OLEeHKH
3HAHUI, yMeHHH, HABBIKOB U (MJIH) ONBITA AEAATEJbLHOCTH B MpoIecce TEKYyIero KOHTPOJIst
ycneBaeMoCTH

YcTHBI onipoc

®u3znuyeckne 0CHOBbI MEXaHUKH

EnaunHuib! n3MepeHus U CUCTEMbI €IMHULL.

OcnoBueble eauauIb CU.

Kitaccnueckast 1 KBaHTOBasi MEXaHUKa

OcHoBHBIE (hPU3NUECKHE MOJICITH.

DJIeKTPUYECTBO

3axoH Kynona. Hanps>keHHOCTb JIEKTPUYECKOTO MOJISL.

Pabora anekTpocTaTuyecKoro mosisl.

[ToTeHmman 3neKTpoCTaTUYECKOrO MOJIS U €0 CBS3b C HAPSHKEHHOCTHIO.

KonneHncaropsl. EMKOCTE KOHIEHCATOPOB.

DJIeKTPOMArHeTHU3M

3akon buo-Casapa-Jlamnaca.

Cuna Awmrmepa.

[IpaBumo Jlenna

DNeKTpOMarHuTHAs MHAYKLNS

OcHOBHBIE ypaBHEHUS 3JIEKTPOCTATUKU AUIIEKTPUKOB.

du3uka KojaedaHuii 1 BoJH. BosiHOBasi onTuka

I"apmonnueckue koaedanus. MeToapl NpeaCcTaBIeHUs! TAPMOHUYECKUX KOJIeOaHUH.

[Ipumepbl rapMOHUYECKUX OCHMIUISITOPOB: MAITHUK, TPy3 Ha MPY>KUHE, KOJIeOaTeIbHbIN KOHTYP.
OHeprusi rapMOHUYECKOTO OCLHUIIIATOPA.

Koaddumnument 3aryxanus.

Pesonanc.

KBanToBas pusuka

KopnyckynsipHo-BosiHOBOM AyanusM. ['unoresa ae bpoitns

BonHoBast pyHKIMS U €€ CTAaTUCTHYECKUI CMBICIT

AMIUTUTY 1B BEPOSITHOCTEH.

VYpasuenue [Ipeaunrepa

Bonopononono0Hbie aTOMbI

CraTtucruyeckasi pu3uKa U TEPMOJAUHAMUKA

OHTponus U BEPOATHOCTb. MOJENIb CUCTEMBI B TEPMOCTATE

XHUMHUYECKUH TOTEHIINAIL.

Cucrema u pezepByap B TEIIIOBOM U AUPPY3MOHHOM KOHTAKTE

Kanoununueckoe pacnpenenenue ['u60ca.

Oynkuuu pacnpenenenue Gepmu-lupaka.

du3uka siapa

Mopenu snpa. SnepHbie peakiuu.

[1nanetsl. 3Be31b1.

Du3n4ecKuil BakyyM

BeriecTBo B 3KCTpeMalIbHBIX YCIOBUSX: O€Jble KapiIUKH, HEHTPOHHBIE 3B€3/1bl, YEPHBIE JIBIPHI.
KopnyckynspHas 1 KOHTUHyaJIbHasl KOHLENIMN OITMCAHUS IIPUPOIbI

Keiicol (cuTyannu v 3a1a4M ¢ 3aJaHHBIMH YCJIOBHSMM)

Pu3nyecKkne 0CHOBbI MEXaHUKH

3amaua 1 Teno BpaiaeTcst BOKpYr HEMOABMKHON ocH 1o 3akoHy ¢=A+Bt+Ct3, rne A=5 pag,
B=15 pan/c, C=1 pan/c3. HaiiTu nonHoe ycKOpeHHe TOUYKH, HaXOAIIEeNHCs Ha pacCTOSTHUU
r=0,2 M OT ocu BpalleHus, AJs1 MOMEHTa BpEMEHH t=2 C.

3amaua 2 Ha ckiioHe ropsl Teo OpOIIeHO BBEPX MO/ YITIOM O K TOBEPXHOCTH TOphl. OnpeaenuTsb
JaTbHOCTh TOJIeTAa TeNa, €CIM €ro HauyanbHas ckopocTh VO M yroia HakjoHa ropsl f.
ConpoTusieHHe BO3lyXa HE YUUTHIBATh.



3amaua 3.YpaBHEHHE JBH)KCHUS MAaTEPUATBHON TOUKU BIOJIb OCH X uMeeT BUJ X=At+Bt2+Ct3,
rae A=2 m/c, B= -3 m/c2, C=4 m/c3. HaiiTu 3aBUCUMOCTh CKOPOCTH V U YCKOPEHHS a TOYKU OT
BpEMEHM t; KOOPAMHATY X, CKOPOCTh V U YCKOPEHHUE a TOUKHU Uepe3 t=2 ¢ 1ociie Hayaia ABMKECHMUSL.
3anava 4. JIBW>KeHHE TOYKH 1O TPSIMOM 3a1aHO ypaBHeHHeM x=At+Bt2, rne A=2 m/c, B= -0,5
M/c2. OnpeaenuTb CPeTHIO MyTEBYI0 CKOPOCTh <V> IBMKEHUS TOUYKH B MHTEPBaje BPEMEHHU OT
t1=1 c no t2=3 c.

3amaua 5. C BeicoTel h=2 M BHU3 mox yriom 0=300 k BepTHUKanu OpOLIEH MY C HaYaJIbHOM
ckopocthio V0=8,7 mM/c. HaliTi paccrosiHre S MeXITy ABYMS ITOCIIEA0BATEIBHBIMU YIapaMy Msda
0 3eMJIIO.

CraTucTnyeckast pU3MKa U TePMOANHAMHUKA

3anaua 1 Bogopon maccoit m=4 r Ob11 Harpet Ha AT=10 K npu nocrostnaom nasnenuu. Onpenenurs
paboty A pacmmpeHus rasa.

3anaua 2. ['a3, 3anumasmuii oobem V1=12 1 nox naBnenuem p1=100 xIla, 6611 1306apHO HArpeT oT
temnepatypsl T1=300 K go T2=400 K. Onpenenuts paboTy A pacumpeHus rasa.

3amgaua 3. A3ot maccoit m=5 r, Harpetblif Ha AT=150 K, coxpanun nensmenusiii oovem V. Haiitu:

1) konmnyecTBO TeOTH Q, cooOIIEeHHOe Ta3y, 2) u3menenne AU BHyTpeHHEW YHEpTUH rasa,
3)paboty A, COBEpPIICHHYIO T'a30M.

3amaua 4. Bonopon 3anumaer o6vem V1=10 M3 npu nasnennu p1=100 kIla. I'a3 Harpenu npu
nocTossHHOM o0beMme 110 nasneHust p2=300 klla. Onpenenuts: 1) n3MeHEeHNE BHYTPEHHEH YHEPTUN
rasa, 2) paboty, COBEpIIEHHYIO I'a30M, 3) KOIUYECTBO TEIUIOTHI, COOOIICHHOE Tasy.

3amava 5. A30T HarpeBaJCs PU MOCTOSHHOM JAaBJICHUH, IIPUYEM eMy OBLIO COOOIIEHO KOTHYECTBO
teriotsl Q=21 /. Onpenenuts paboTy A, KOTOPYIO COBEpPIIMI IIPH 3TOM a3, 1 M3menenune AU
€ro BHYTPEHHEN SHEPIUMU.

3amaua 5. Azot maccoit m=200 r pacmupsiercs nzoTepMudecku npu temreparype T=280 K, mpuaem
00beM ra3a yBenu4uBacTcs B JBa pasza. Haittu: 1) usmenenune AU BHyTpeHHEH dHEpTUH rasa,

2) COBEpIICHHYIO TIPY PACHIMPEHUH Ta3a paboty A, 3) KOJTHMYECTBO TEIUIOTHI QQ, TIOIYYEHHOE Ta30M.
HccaenoBaresbcknii npoekt (pedepar)

DJIeKTPUYECTBO

DJIEKTPUYECKHUI TOK B MOJYTPOBOHUKAX

DNEeKTPUYECKUE ABJICHUS B IPUPOJE U TEXHUKE

CriocoOb1 0OpBOBI € AIEKTpPU3ALUEH HA TPOU3BOJICTBE U TPAHCHIOPT

[ToTok ¥ HUPKYJIALMS SIEKTPOCTATUYECKOTO MOJISL.

Pa6ora snexrpoctaruueckoro nosis. [lotenmman

Munn-tecr

Pu3nka Kos1edaHuil U BOJIH. BosiHOBast onTuka

1 MatepuanbHasi TOUKa COBEpIIAeT TapMOHUYecKue Koebanus. Kakue u3 HuxenpuBeIeHHbIX
3HAQYEHHI CKOPOCTH, CUJIbl, BETUYMH NOTEHIUAILHOM U KUHETUYECKOW SHEPT MU NPUHUMAIOT
MaKCUMaJIbHbIE 3HAYEHUS IPU aMIUIUTYAHBIX CMEIICHUSAX?

a) Vi F; Ep

0) V; F; Ek

B) F; Ep

r) F; Ek

2.Kakue ¢puznyeckre BeJIMYMHBI HE MEHAIOTCS TP NEPEX0/I€ NEKTPOMArHUTHON BOJTHBI U3
OJIHOM cpenibl B IPYTyIO:

a) JInrHa BOTHBI

6) YacToTa BOJIHBI

B) CKOpOCTh pacnpoCTpaHEeHUs! BOJIHBI

3. OnTryeckas pa3HOCTh X0Jia JIBYX JIydeil MOHOXpOMAaTH4eCKOTo cBeTa paHa A/2 . Heo6xoanmo
OTIpENIeNIUTh, YEMY paBHA pa3HOCTh (a3 HHTepPepUpyIOUINX JIyuell AQ 1 yTo HaOM01aeTCs B
TOUYKE UHTEP(PEPEHLINN — YCUIIEHUE UIIH OCJIabJICHUEe CBeTa:

a) Ap = 2w, ycuneHue

0) Ap = 1/2, ocnabnenue

B) A@ = 1, ociabneHue



4. B cieacTBUM 4ero MPOMCXOUT Pas3sioKeHHe OeJIoro CBeTa B CHEKTP MPH MPOXOKACHUH €ro
4yepes Npu3My:

a) SIBieHus oTpaXkeHus

0) SBnenus qudpaxuu

B) 3aBUCHUMOCTH a0COJIFOTHOTO MOKa3aTelsl MPEJIOMIICHHSI CTEKIIa OT JJIMHBI BOJHBI CBETA

5. Ha qudpakumonnyro pemerky, conepxaintyro 400 mtpuxoB Ha 1 MM, MagaeT CBET C IITMHOU
BoJHbI 500 HM. Ilog KakuM yriioM BUJEH MAaKCUMYM BTOpOro nopsiaka? OTBer aaire B °,
HEO0X0AUMO OKPYTIHTD JI0 IEITBIX.

a) 24

0) 42

B) 12

6.0nTHuecKuii mpubop, CIOCOOHBIN AaBaTh YBEINYCHHOE:

a) [lnockoe 3epkaiio

0) CTexmsiHHAsA UIOCKO-TIapaJljiesibHas TUIACTUHA

B) Cobuparomias JuH3a

3.1.2. Metoanyeckue MaTepHaJbl, ONpelesIOlIde MNpPoUeAyPbl OLEHHUBAHHUS 3HAHMIA,
YMeHM i, HABBIKOB U (MJIH) ONBITA /IeSiTeJIbHOCTH B X0/1e TEKYIIero KOHTPOJIsl yClIeBaeMOCTH
YcTHBINA OTBET

Ornenka 3HaHWM TpennonaraetT auddepeHnnpoBaHHbINA MOAX0] K 00yJaroneMycs, yueT
€ro MHAMBUAYAJIbHBIX CIOCOOHOCTEH, CTETIEHb YCBOCHHUS U CUCTEMATHU3allMd OCHOBHBIX MOHSATHIMA
W Kareropud mo AucHUIUMHE. Kpome TOro, OIEHWBAETCS HE TOJBKO TJyOWHAa 3HAHHM
MOCTABJICHHBIX BOIPOCOB, HO M YMEHHME HCIOJb30BaTh B OTBETE€ NPAKTUYECKUN MaTepHall.
OneHuBaeTcs KylIbTypa peuH, BlIaJieHHe HaBbIKaMU OPaTOPCKOT0 UCKYCCTBA.

Kpumepuu oyenusanusa: nocnenoBaTenbHOCTh, OJHOTA, JOTUYHOCTD U3JI0KEHUS, aHAIIN3
pa3IMYHBIX TOYEK 3pEHHUs, caMocCTosTellbHOe O0O0O0OIIeHNe MaTepuana, HCIO0JIb30BaHNe
podeccHoHAbHBIX TEPMUHOB, KYJIbTypa pe4H, HaBBIKH OpaTOPCKOro HcKyccTBa. M3moxkeHue
Marepuaia 6e3 GakTHIeCKHX OITHOOK.

OneHka «omauyHO» CTAaBUTCS B Cllydae, KOTJla MaTepuasl W3JIaraeTcs HCYEepIIbIBAIOLIE,
MOCJIEIOBATEIbHO, TPAMOTHO M JIOTUYECKH CTPOMHO, NMPU 3TOM PACKPHIBAIOTCS HE TOJBKO
OCHOBHBIE MOHSTHS, HO ¥ aHATU3UPYIOTCS TOYKH 3PEHHUS Pa3IMYHbIX aBTOpoB. OOyyaromumiics
HE 3aTPYAHSIETCS C OTBETOM, COOIIOIAET KYJAbTYPY PEUH.

OneHka «xopouto» CTaBUTCA, €Clid OOY4YaAIOUIUICS TBEPJIO 3HACT MaTepHal, rpaMOTHO U
[0 CYILIECTBY M3JaraeT ero, 3HaeT MPaKTHYecKylo 0a3zy, HO MPH OTBETE Ha BOIPOC JOIMYCKAeT
HECYIIECTBEHHbIE MOTPEIIHOCTH.

OueHka «yodogremsopumesnbHo» CTaBUTCS, €CIN 00YJaroIIUics OCBOWII TOJIbKO OCHOBHOM
MaTepual, HO He 3HAaeT OTAENbHBIX JeTalei, JOMyCKaeT HETOYHOCTH, HEJIOCTATOYHO MPaBUIIbHBIC
(GOpMyIUPOBKHM, HapyllaeT IMOCIEeI0BAaTEIbHOCTh B HU3JIOKEHUM MaTepuana, 3aTpYyAHSETCS C
OTBETaMHM, IOKa3bIBAET OTCYTCTBUE JIOJDKHOM CBSI3M MEXIYy AaHaIU30M, apryMeHTalued Hu
BBIBOJIAMHU.

OueHka «HeyoosiemgopumenvHoy CTaBUTCS, €clAu OOyJarolMiicss HEe OTBEYaeT Ha
MIOCTABJICHHBIE BOIIPOCHI.

Keiicol (cuTyanuu v 3a1a4M ¢ 32/IaHHBIMHU YCJIOBUSIMH)

OOyyaromuiics JOMHKEH yMETh BBIIEIHTh OCHOBHBIE TOJIOKEHUS M3 TEKCTa 3aaayu,
KOTOpBIE TPEOYIOT aHaIM3a U CIyXaT YCIOBUSAMM perieHus. Mcxoas U3 MocTaBIeHHOTO BOIpOca
B 3aJ1aue, MOMBITATHCS MAKCUMAIILHO TOYHO ONPEAETUTH MPOOIeMY U COOTBETCTBEHHO PEIIUTH €.

3amaun MOTYT pemaThCsi YCTHO W/WIM MUChbMEHHO. [IpW pemieHuu 3afad Takke BaKHO
MpaBWIBHO C(HOPMYIHUpPOBaTH W 3alKCaTh BOMPOCH, HayuHas ¢ Oojee OOMMX M, KOHYAS
YaCTHBIMH.

Kpumepuu oyenusanus — o1ieHKa yUUTBIBAET METO/IbI U CPEACTBA, UCIOJIb30BAHHBIE TIPU
pelIeHNH CUTYallMOHHOM, TPOOIEMHON 3a/1a4H.



O1neHka «omauuHO» CTABUTCSA B CIydae, KOria 00yJaronuiics BBITOIHII 331aHue (PEIIH
3ajady), HUCIOJb3Yysl B IOJHOM OOBEME TEOPETHYECKHE 3HAHHUS M IPAKTUYECKHE HAaBBIKH,
MOJIYy4YeHHBIE B IIPOIECCe OOyUEHUS.

O1eHka «xopouto» CTaBUTCS, €CITU 00YJAIOIIUIACS B 11€JI0M BBITIOJIHII BCEe TPEOOBaHUS, HO
HE COBCEM YETKO OIPENAEISETCS ONopa Ha TEOPETUUYECKHUE TOJIOKEHUS, U3JI0KEHHBIE B HAYUYHOI
JUTEpaType Mo JaHHOMY BOIIPOCY.

OueHka «yodogremseopumenbHo» CTaBUTCS, €CIIM 00yJarOLIUIiCs MoKa3all M0JI0KUTEIbHbIE
pe3yJbTaThl B IPOLIECCE PELLIECHUS 3a0a4u.

OueHka «HeyoosnemeopumenbHoy CTaBUTCS, €CIU O0O0ydarollMiics HE BBINOJHWI BCE
TpeOOBaHMSL.

HccaenoBaresabcknii npoekt (pedepar)

HccnenoBaTenbckuil MPOEKT — MPOEKT, CTPYKTypa KOTOPOro HpuOimkeHa K ¢GopmaTy
HAayyHOTO MCCIEAOBAaHUSA U COJCPKUT JI0KA3aTelIbCTBO AKTYyaJbHOCTH W30paHHON TEMBI,
oTnpejiesieHue Hay4yHo! nmpoOaeMsl, MpeaMeTa U 00beKTa UCCIIEOBaHMsl, LIeJel U 3a/1a4, METOJI0B,
HCTOYHUKOB, UCTOpHOrpaduu, 00001IeHNE PE3yIbTAaTOB, BHIBOIBI.

Pe3ynbTaThl BBINOIHEHUS UCCIIE0BATENIBCKOTO TpoeKTa opopmiisercs B Buae pedepara.

Kpumepuu oyenusanusi - TIOCKOJIBKY CTPYKTypa HCCIIEIOBATEIbCKOTO TMPOEKTa
MaKCUMaJbHO NpuOmMkeHa K ¢GopMary HAyYHOTO MCCIEOBAHUS, TO IPH BBICTABICHHUH
YUUTBHIBAETCSl JI0KA3aTeIbCTBO AaKTYaJIbHOCTH TEMbl HCCIIEJIOBAHMS, OINpeAeNieHHe HaydHOU
npoOieMbl, O0bEKTa M IMpeaMeTa HCCIeAOBaHUsA, LeNed W 3agady, HUCTOYHUKOB, METOJOB
HCCIIEIOBAHUS, BBIIBIYKEHUE TUIIOTE3bl, 000011IeHNE Pe3yIbTaTOB U (OPMYIHUPOBAHNE BHIBOJIOB,
0003Ha4YeHNE MEPCIEKTUB JaJbHEHIIIEro CCIEeTOBAHMS.

OneHka «omauuHo» CTaBUTCS B Cilydae, Korja oOydaroUIUiCs IEMOHCTPUPYET IMOJHOE
MMOHUMaHue MpoOsIeMbl, Bce TpeOOBaHUS, MPEABbSIBIsEMbIE K 33JaHUIO BBITIOJTHEHBIL.

OneHka «xopowio» CTaBUTCS, €clU OOyJaroIIMiics JIEMOHCTPUPYET 3HAYUTEIbHOE
MMOHUMaHue MpoOsIeMbl, Bce TpeOOBaHUS, PEABbIBIsEMbIE K 33JaHUIO BBITIOJTHEHBI.

OueHka «yoognemeopumenbHo» CTABUTCA, €CIM  OOydYaloUIUiCs, JAEMOHCTPUPYET
YacTUYHOE IMOHMMAaHHUE MPOoOJIeMbl, OOJBIIMHCTBO TPeOOBAHUN, MPEIbSBISIEMbIX K 3aJlaHUIO,
BBITIOJTHEHBI

OueHka «HeyoogremeopumenbHo» CTaBUTCS, €CIU OO0ydaroIIuics JEMOHCTPUPYET
HEMOHUMAaHHE MPOOIIEMbI, MHOTHE TPeOOBaHMUSI, IPEIbIBISIEMbIE K 3a/IaHUI0, HE BBITTOJIHEHBI.
TecTupoBanue

SIBsieTcst OIHUM U3 CPEACTB KOHTPOJISI 3HAHUN 00y4aroImUXCsl 0 TUCHUIUIUHE (MOIYIIIO).

Kpumepuu oyenueanusa — npaBuiIbHBINA OTBET HA BOIIPOC

OneHka «omauyHO» CTaBUTCS B Cllydae, €CJIM MpaBWibHO BhINOJHEHO 90-100% 3amanuii.

O1neHKa «xopouio» CTaBUTCS, €CIIU MPABWIBHO BINOJIHEHO 70-89% 3amaHuid.

OueHka «ydosiemeopumenvHoy CTAaBUTCA B Cllydae, €CIi IPaBUIBHO BbINOJHEHO 50-69%
3aJIaHNH.

OueHka «HeyodosiemeopumenbHo» CTaBUTCS, €CIM MPaBUILHO BhIMOJHEHO MeHee 50%
3aJIaHUH.

3.2. OneHoYHbIe MATepPUAJIbI VISl POBEAeHUS POMEKYTOUHOI aTTecTaluu
3.2.1. Kputepnu oleHKH pe3y/1bTaTOB 00y4eHHs 0 JUCHHUILIMHE (MOAYJII0)

Ikana Pe3yabTartsl
Iloka3aTe i OLleHUBAHMS Pe3yJIbTATOB 00yUeHUS
OLlCHUBAHNSA o0yueHust
OTJIMYHO 3HaeT: - oOyuaromuiicsi TIIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,

JIOTUYHO, TIOCTIEJOBATENBHO U TPAMOTHO €r0 N3JIaracT, ONMpasch Ha 3HAHWS
OCHOBHOM U JIONIOJIHUTENBHOM JINTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAy4HBIX 3HAHWH A€NaeT KBaTH(UINPOBAHHBIC
BBIBOJIBI M1 00001IIEHHsI, CBOOOTHO ONEPUPYET KATETOPUSIMH U TTOHSATHIMHU.
YmMmeer: - o0ydJaromuiics yMeeT caMOCTOATENBHO M IPAaBWIBHO pemarh ydeOHO-
npodeccoHaNbHBIE  3aladud  WIM  33/aHds, YBEPEHHO,  JIOTHYHO,
MOCIIEI0BATENBHO H apPT'yMEHTHPOBAHO U3JIaraTh CBOE PEIICHUE, HCIONb3Ys
Hay4HBIC TTOHATHS, CChUIAACH HA HOPMATUBHYIO 0a3y.

Brnapeert: - 0OyJaroUHiics BIIQCET PALMOHAIBHBIMUA METOAAMHU (C HCIIOIh30BaHHEM
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PAIMOHATTFHBIX METOMMK) PEIICHUS CIOXHBIX TPOodecCHOHATBHBIX 3a7ad,
TPEACTABIEHHBIX JIETIOBBIMU UTPaMu, KecaMu U T.1I.;

IIpu pemenny mpoaeMOHCTPUPOBAT HABBIKU

- BBIJIEJICHUS TJIaBHOTO,

- CBSI3KOM TEOPETHYCSCKUX TIONIOKEHUH ¢ TPeOOBAHUSAMH PYKOBOISIINX
JIOKyMEHTOB,

- U3JIOKEHUSI MBICJIEH B JIOTUUECKOM MOCIIeI0BATEIbHOCTH,

- CaMOCTOSTEIILHOTO aHanu3a (akThl, COOBITUH, SBICHUMN, MPOIECCOB B MX
B3aUMOCBSI3U U IMAJIEKTHYECKOM Pa3BUTHH.

XOPOIIO 3Haer: - 0o0yJaroIIuiics TBEPAO YCBOWJI MaTepual, JOCTATOYHO TPAMOTHO €ro
W3JIaraeT, OMUPAasCh Ha 3HAHWS OCHOBHOM U JOTIOJIHUTEILHOU JIUTEPATYPHI,
- 3aTpyaHsercs B (OPMYIMPOBAHMU KBATU(HUIIMPOBAHHBIX BEIBOJOB H
0000IIEHHH, ONMepUpyeT KaTCrOPUsIMH M TOHATHSIMH, HO HE BCeraa
MPABHJIHHO MX BEPUPHUIUPYET.

VYmeer: - 00yJAIOIIMICS YMEET CAMOCTOSATEIBHO U B OCHOBHOM MPABHJIBHO PEIIaTh
y4eOHO-TIpodecCHOHATIbHBIC 3a/aud WM 3aJaHusl, YBEPEHHO, JOTHYHO,
MOCJIEZI0BATEIBHO M ApTyMEHTHPOBAHO H3JaraTh CBOE pEIICHHE, HE B
MOJIHOM MEpEe HCIONb3Ysl HAyYHBIE MOHATHSA M CCHUIKA HA HOPMATHBHYIO
0azy.

Brnapeert: - oOy4arouMicsl B LIEJIOM BIaJICeT PallMOHAJIbHBIMH METOAAMHU PELICHUS
CIIOXHBIX TIPO(ECCUOHATIBHBIX 3a/1a4, PEJCTABICHHBIX JIEIOBBIMU HUI'PaMH,
KelcaMu U T.J.;

IIpu pemeHMH cMOr MPOAEMOHCTPUPOBATH JOCTaTOYHOCTh, HO HE
TJTYOMHHOCTH HaBBIKOB,

- BBIZICTICHHUS TJIaBHOTO,

- M3JIOKEHHS MBICIIEH B JIOTHYECKON MOCIEeI0BATENbHOCTH,

- CBSI3KM TEOPETUUECKUX IMOJOMKEHHH C TPEeOOBAHUSMH PYKOBOASIIHMX
JIOKYMEHTOB,

- CaMOCTOATENBHOTr0 aHajIMu3a (DaKThl, COOBITHH, SIBJIEHMH, IPOLIECCOB B HX
B3aMMOCBSA3H U JUAJIEKTUYECKOM Pa3BUTHH.

YAOBJIETBO- 3HaeT: - o0ydJaronuiicas OpUEHTHPYETCSI B MaTepuaie, OIHAKO 3aTPYJHIETCS B €ro
PUTEJIBHO H3J10’KEHHU U,
- IOKa3bIBa€T HEIOCTAaTOYHOCTh 3HAHUM OCHOBHOM M JIOMOJHUTEIBHOMN
JUTEPATYPHL;

- c11a00 apryMEHTUPYET Hay4dHbIE TTONOXKEHUS;
- MPAKTUYECKU HE CIIOCOOEH CPOPMYIUPOBATH BBIBOIBI  00OOIICHHST;
- YaCTUYHO BJIAJIECT CUCTEMOM ITOHSITUH.

VYwmeer: - o0yuaroluiicss B OCHOBHOM YMEET PelIuTh y4eOHO-TPOo()eCcCHOHANBHYIO
3ajady WM 3a7aHue, HO JOIYCKAaeT OUIMOKH, Cab0 apryMEeHTHPYET CBOE
pelleHre, HEAOCTATOYHO HCIONB3yeT HAYYHBIC IOHSTHS H PYKOBOISIIHE
JOKYMEHTBI.

Bnaneer: - oOyJarommiics BIageeT HEKOTOPHIMHU PAIOHAIBHBIMH METOJaMHU
PpeIIeHws CTIOXKHBIX PO ECCHOHATBHBIX 33144, IPEICTABICHHBIX JeTOBBIMH
WUrpaMu, KelcaMu U T.[.;

[Ipu pemernu npoaeMOHCTPHPOBAT HEIOCTATOYHOCTH HABBIKOB

- BBIZIEJIEHHS TJIaBHOIO,

- M3JIOKEHUS MBICIIEH B JJOTMYSCKOM ITOCIIE0BATEIIFHOCTH,

- CBS3KH TEOPETHYECKHUX MONOMKEHHH ¢ TpeOOBAHMSAMHU PYKOBOISIIINX
JIOKYMEHTOB,

- CaMOCTOSITEIIEHOTO aHanm3a (akThl, COOBITHIH, SBICHUH, MPOLIECCOB B MX
B3aMMOCBSI3U M JTHAJICKTHIECKOM Pa3BUTHH.

HEYJIOBJIETBO- 3HaeT: - 0OyJarommiics He yCBOMII 3HAUUTEIFHON YAaCTH MaTepHaa;
PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAYYHbIE MTOJIOKEHUS;

- He (OPMYIUPYET KBAIN(UIIMPOBAHHBIX BEIBOJIOB M 0000IICHNH;

- HE BJIAJEET CUCTEMOI MOHITHI.

YwMmeer: o0yJaromuiicss He TOKa3all YMEHHE pemath y4eOHO-TIpodecCHOHATBHYIO
3a/1ady WK 33JaHue.
Brnaneer: HE BBHINOJIHEHBI TPeOOBAHMSA, NMPEIbABISIEMbIE K HABBIKAM, OLCHUBAECMBIM

«YAOBJICTBOPUTCIBHO».

3.2.2. KoHTpobHBbIE 3aaHUA M/WJIM MHbIe MAaTepHAJIbI JIsl POBEIEHUs] NMPOMEKYTOYHOI
aTTecTaluM

CnHcok BONPOCOB /ISl YCTHBIX OTBETOB (BAPHAHTHI TECTA)
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Bonpocur k 3auemy
1. Mexannueckoe IBUKEHUE, €ro XxapakrepucTuku. CucreMsl otcuéra. Ilepemenienue.
2. Buapl MEXaHHMUYECKOTO JBMXKEHUS: MPSMOJIMHEHHOE paBHOMEPHOE JIBUKCHHUE.
3. Buapl MexaHHUECKOTO JBMKEHUS: MPSMOJIMHEHHOE PaBHOYCKOPEHHOE JIBUKECHUE.

CKOpoOCTb U YCKOpPEHHE TeNA.

CBoOoiHOE MajieHne. Y CKOpeHrne CBOOOTHOTO Ta/ICHUS.

B3anmopericteue ten B npupone. Muepuus. [lepsoiii 3akon HeroToHa.

[Tonatue cunel. Bropoit 3akoH HeroTOHA, cieacTBUS U3 3aKOHA.

Tperunii 3akoH HproTOHA, crieacTBUS U3 3aKOHA.

3akoH BceMHpHOTo TaroteHus. Cuia TsecTH Bec Tena. HeBecomMocTs.

Cuna tpenus. Buapl cuiibl TpeHust.

0. ledopmariu TBEpIBIX TEN U MX BUABL 3aKkoH ['yka. YueT u npuMeHeHune nedopMaiu B

TEXHHUKE.

11. Umnynbe. 3aK0H COXpaHEHUST UMITYJIbCA.

12. PeaktuBHOe apmwkenne. K.O.1[noTKOBCKHIT — OCHOBOIIOJIOKHHUK TCOPHH KOCMUYECKUX
noJsieToB. Mcropus pa3BUTHS KOCMOHABTUKH.

13. PaboTa cuibl. MOIIHOCTB. DHEPrHsL.

14. [loTeHnManpHas ¥ KHHETHYECKask SHEPTUsl. 3aKOH COXPAaHEHUS SHEPTHH B MEXaHUUECKUX

nporeccax.

3aKOH COXpaHEHUS MEKTPUUECKHUX 3apsioB. 3akoH KynoHa.

2. DIEKTPOCTaTHYECKOE IMOJIe M ero Xapakrepuctrka. HampsokenHocTs. [lotenmman,
Pa3HOCTh MOTEHIHAJIOB.

3. DrnextpoemkocTh. KoHmeHcaToOphbl. DHEprus 3apsHKEHHOTO KoHAeHcaTopa. [Ipumenenne

KOHJICHCATOPOB.

DnekTpuyeckuil ToK. 3akoH OMa 1Sl ydacTKa Lenu.

DNEeKTpUYECKUE LENH MOCIEI0BATEIBHOE U NTapaJUIEIbHOE COCANHEHUS.

PaboTa 1 MOLTHOCTB MOCTOSTHHOTO TOKA.

DNeKTpoABMKYIIas cujia. 3akoH Oma Jyisi TOJTHOM 1eTH.

DIIEKTPUYECKHUI TOK B Pa3IMYHBIX Cpeax.

MaruutHoe nose. MHayKnus MarHuTHOTO OJIS.
10 SIBrienue anexkTpoMarHuTHOM UHAYKIMH. [IpaBuo Jlenua.
11. Camounaykuust. UHAYKTUBHOCTb. DHEPrusi MArHUTHOTO IOJIS TOKA.

IK3AMEH

BAPUAHT TECTOBBIX 3AJTAHUI

Mexanuka

ROOo~NOTA

=

©CoNo R~

Tun I'pynma

Bec 12

3aoanue

-

ITopsimkoBBIA HOMED 3adaHUs

w

Tun

Bec 1

VYKaxuTe COOTBETCTBHE MEXAy TePMUHAMU (JIeBast KOJIOHKA) U UX OMpeAeNeHUsIMU (TpaBas
KOJIOHKA)

BCAKasd MaTCpraJIbHAA TOYKA (TCJ'IO) COXpaHACT COCTOSHUC MOKOS UIN
pPaBHOMCPHOTO HpHMOHHHCﬁHOFO ABHUIKCHUS 10 TCX IIOP, IIOKa
BO3JCHCTBHUE CO CTOPOHBI APYI'UX TCJI HC 3aCTABUT €€ U3BMCHUTDH 3TO

[Tepsriit 3ak0H HproTOHA
COCTOSIHUE
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Bropoi 3akoH HeroTona

yCKOpEeHUe, mMpruodpeTaeMoe MaTepruaIbHON TOYKOH (TEIoM),
IIPONOPLMOHAIIBHO BBI3BIBAIOLIEH €r0 CUJIE, COBIAJAET C HEIO 110
HaIMpaBJICHUIO U 00PaTHO MPOMOPIHOHAIBHO MAacce MaTepHabHON
TOYKH (Tena)

Tpernii 3akoH HeroToHA

BCSAKOE JIEMCTBUE MaTepHalIbHBIX TOYEK (TeJ) ApYT Ha JApyra HOCUT
XapakTep B3aUMOJIECHCTBHS; CIIBI, C KOTOPBIMH JIEHCTBYIOT IPYr Ha
Jpyra MaTe€pHaJIbHbIE TOUYKH, BCET/1a PABHBI 10 MOAYIIIO,
IIPOTHUBOIIOJIOKHO HAIIPABJIEHBI U JEUCTBYIOT BJOJIb IIPSIMOM,

By =-Fy , TIe By CHIIa, ICHCTBYIOIIAs

Ha MaTepUalbHYI0 TOYKY CO CTOPOHBI BTOPO; For _ o,

JEHCTBYIOMIAs Ha BTOPYIO MaTEPHAILHYIO TOYKY CO CTOPOHBI
NepPBOW. DTH CHIIBI MPUIIOKEHBI K Pa3HBIM MaTePUATBHBIM TOYKAM
(Temam), Bcerga ACMCTBYIOT MapaMU U SIBJISIFOTCS CUJIaMU OJTHOM
TIPUPOJTBI

COEeQUHSIONIEH 3TH TOYKU:

3aoanue
[TopsimkoBBIN HOMED 3aTaHUS 2
Tun 2
Bec 2
Uemy paBHa 1 kocmMuyeckasi CKOpOCTh?
v,=4R,-g m/c
v, =8 kul/c
v, =42-R,-g m/c
v, =3 kulc
3aoanue
[TopsiakoBBIN HOMED 3aIaHUS 3
Tun 1
Bec 2

JI0 TIOJTHOW OCTAHOBKH.

CaHKM CBE3KaI0T C r'opbl BBICOTON H 1 YI'JIOM HAKJIOHA O U ABMXKYTCA JaJICC 110
TOPU30HTAJIBHOMY YYACTKY. KOB(l)(l)I/II_II/IeHT TPCHUA Ha BCCM IIYTU CAHOK OJIMHAKOB U PABCH f.
OnpezleJmTe pacCTosAHUC S, KOTOPOC HpOfII[y’T CaHKH, IBUTACH 110 TOPU3OHTAJIBHOMY Y4YaCTKY

S H-f.cosa
f

S=2H —f.cosa
f

S:2H —f.sina
f

S_ H - ff—sma
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3aoanue

[TopsnkoBbI HOMEp 3a1aHUS 4
Tum 4
Bec 1

[Ipornecc, mpu KOTOPOM OTCYTCTBYET TEIII00OMEH (5 Q = 0) Mmex Iy TEpPMOIUHAMUYECKON
CHUCTEMOU M OKPYKAIOLIEH CPEJION, Ha3bIBACTCS

aauadaTUYECKUM

3aoanue
[lopsiikoBbIN HOMEp 3a/1aHus 5)
Tun 4
Bec 1

CocTOsIHMSI OTHOTO M TOT'O )K€ BEILIECTBA, IEPEXO0AbI MEXKTY KOTOPBIMH COIIPOBOKIAIOTCS
CKa4K0OOpa3HbIM U3MEHEHUEM psifia (PU3MUECKUX CBOWCTB, HA3bIBAIOTCS

COCTOSIHUSIMU
arperaTHbIMU
3aoanue
[TopsiakoBEIit HOMEp 3a1aHus 6
Tun 3
Bec 1
YcTaHOBHUTE COOTBETCTBUE MEXAY TEPMUHAMH U UX ONPEICICHUSIMU
BexTopHas BennunHa, XapakTepHU3yroliasi ObICTPOTY U3MEHEHUS! CKOPOCTH
- dv
Yckopenue oKL HLl a= ar
, paBiI€HHasl B CTOPOHY BOTHYTOCTH TPA€KTOPUU TOUKH, , TIe
v — CKOPOCTh TOYKH, t — Bpems
5o dr
Ckopoctb BEKTOpPHAas BEIUUYHNHA, XapaKTePU3YIOLas JBUKEHUE TOYKH, dt tne 7 —
pagnyc—BEKTOp TOYKH, t — Bpems
Tyts JUIMHA y4acTKa TPACKTOPHH, IPONACHHOTO MaTepUaIbHON TOUKOW C MOMEHTA
Hayaja 0TCYeTa BpEMEHH, CKaJIsipHasi QYHKIUS BpEMEHU
BEKTOPHAsI BEJIMUMHA, SBJISAIOIIASICS MEPOM BO3EUCTBUS HA TEJIO CO CTOPOHBI
Cuna JPYTUX TeJl WIH MOoJIeH, B pe3ylibTaTe KOTOPOrO TEIO MPHUOOPETAET YCKOPEHUE
win nedhopMupyeTcs
3adanue
[TopsiaxoBbIN HOMED 3a/1aHUs 7
Tun 3
Bec 2

YCTaHOBUTh COOTBETCTBHUE MCKAY CTPOKAMH B CTOJ'I6I_I3X HUXKC

Bec tena

cuia, C KOTOPOM TEJO BCIEJCTBUE TATOTEHUS K 3eMile IEUCTBYET Ha ONOPY
(nnm moiBec), yAeP KUBAIOMIIYIO TEJIO OT CBOOOTHOTO MaJACHUS

Bremnee tpenue

TPCHUC, BOBHHUKAIOIICC B IMIJIOCKOCTU KaCaHUSA IBYX COIIPUKACAIOIIUXCS TEJI
ITpU X OTHOCHUTCJIIBHOM IEPECMCIICHHUU

Buyrpennee
TpeHue

TPCHUC MCKIY YaCTAMU OJHOT'O U TOT'O KC TCJIa, HAITPUMEP, MCKIY
PA3JIMIHBIMU CJIOAMHU JKUAKOCTHU HUJIN I'a3da, CKOPOCTU KOTOPBIX MCHAKOTCA OT
CJI04 K CJIIOIO
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Cuna tpenus

F p
BbIpaxkaeTcst GopMyIoi

=k-N

, e K — xoadpduuuent tpenusi, N —

CKOJILAKCHHA CUJ1a HOPMAJIbHOM PEaKIUU ONOPBI
3aoanue

[TopsiAKOBBII HOMEp 3a1aHUs 8

Tun 4

Bec 1

JAHHOIO TeJIa.

dusnueckas XapaKTCpUCTUKA BCUICCTBA, KOTOPAsd IIOKA3bIBACT, KAKOC KOJINYCCTBO SHCPIrUn
HGO6XO[II/IMO MMOABECTHU K TCILY, YTOOBI IIOBBICUTH €TI0 TEMIICPATYypPy HA OAWH I'padyC, Ha3bIBACTCA

TEMI0EMKOCTBIO

3aoanue
[TopsiAKOBEII HOMEp 3aIaHMsI 9
Tun 4
Bec 2

[1yTb, KOTOPBIN NPOXOIAT MOJEKYJIBI Ta3a MEXAY ABYMS IOCIEI0BATEIbHBIMU

CTOJIKHOBEHUSMH, Ha3bIBAETCS JTTHHOM pooOera
CBOOOHOTO
3aoanue
[TopsiAKOBEIil HOMEp 3a1aHus 10
Tun 4
Bec 1

Ha3bIBACTCA SABJICHUAMHA

['pynna HeoOpaTUMBIX MPOLIECCOB, CBS3aHHBIX C BHIPABHUBAHUEM HEOJHOPOIHOCTEN TIIOTHOCTH,
TEMIIEpaTypbl WK CKOPOCTH YIOPSAIOUYEHHOTO MEPEMEIIEHUS OTJEIbHBIX CIOEB BEIIECTBA,

repeHoca

3aoanue
[TopsiakoBEIN HOMED 3a1aHUS 11
Tun 4
Bec 1

H3MeHeHre TeMIiepaTypbl peaibHOTO ra3a B pe3yJbTaTe ero ainadaTHIecKoro pacuiupeHus
(ammabaTHyecKoro IpocceIMpoBaHusl) Ha3bpiBaeTcs dhdexTom

JIxoyna-Tomcona

Konebanua. Macnemusm u 2nekmpomaznemusm. Puzuka meepoozo mena

‘ Tun | I'pymnma
3aoanue
[TopsiakoBBIN HOMED 3a/TaHHS 12
Tun 3
Bec 1
MaxkcuManbpHO€E 3HaUYeHNE KOIEOMIONIEHCcs BEMHYMHBI HAa3bIBAETCS KoJIEOaHHS
aMJIUTYZ0N
3aoanue
[TopsiaKoBBIN HOMED 3a/laHus 13
Tun 4
Bec 1
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['eoMeTpHudecKoe MECTO TOUCK, KOJICOIIONIMXCS B OAMHAKOBOH (ha3e, Ha3bIBACTCS

MMOBEPXHOCTHIO
BOJIHOBOM
3aoanue
ITopsAKOBBIM HOMED 3a/1aHHUS 14
Tun 4
Bec 1

Konebanus, BO3HUKAONIUE 1TO1 ACHCTBUEM BHEIIHEH TIEPHOIMUECKH H3MEHSIOMICHCS CUITBI,

HA3bIBAIOTCS BBIHYKJACHHBIMU KOJICOAHUSIMU
MEXaHUYECKUMHU
3aoanue
[TopsiikoBbIN HOMEp 3a/1aHus 15
Tun 4
Bec 1

Ha3bIBACTCA

Paccrosane Mexmy OnmkalImiMu 9acTUIIAMH, KOJIEOIIOIMMUCS B OJITMHAKOBOH (ase,

BOJIHBI

JUTAHOM

3aoanue

[TopsiAKOBBIM HOMED 3a/1aHUS

Tun

Bec

SIBneHue 3aBUCUMOCTH (pa30BOM CKOPOCTHU BOJIH B CPEZI€ OT YaCTOTHI BOJHBI HA3bIBACTCS

JUCTiepcuen

3aoanue
[TopsiakoBbIN HOMED 3a1aHUS 17
Tun 4
Bec 2

Cuna, necTByrOIIas Ha AJICKTPUUSCKHUH 3apsiy J, ABMKYIIAKWCS B MAarHUTHOM I10JIC B co
CKOPOCTBIO V', HA3bIBACTCS CHJIOM

Jlopenna
3aoanue
[TopsiakoBBIN HOMED 3aIaHUS 18
Tun 4
Bec 1

MArdMTHBIM I10JICM, Ha3bIBACTCA

QHGKTpI/ILICCKOG MoJie € 3aMKHYTBIMH CUJIOBBIMH JINMHUSAMH, ITIOPOKIACMOC IICPEMCHHBIM

QJICKTPHUYCCKHUM II0JIEM

BUXPEBBIM
3aoanue

ITopsiiKOBBII HOMED 3alaHus 19

Tun 4

Bec 1

TCIIJIOTHI, HA3bIBACTCA

HepI/IO,[[I/I‘-ICCKI/I HeﬁCTByIOMHﬁ JABHUIaTClIb, COBepIJ_IaIOIJ_II/Iﬁ pa60Ty 3a CUcCT HOHy‘ICHHOﬁ HN3BHC
JABUTaTCIIEM
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‘ TEIUIOBBIM

3aoanue

ITopsiKOBEII HOMEp 3a1aHHs 20
Tun 4
Bec 1

Be3pa3MepHas{ BCJIMYMHA, [TOKAa3bIBaroUias, BO CKOJILKO pas3 I10JIC ocna0isieTcst AUBJICKTPUKOM,

HA3bIBACTCS IUIIICKTPHUECKON cpenpl
IPOHHUIIAEMOCTBIO
3aoanue
[TopsiikoBbIN HOMEp 3a/1aHus 21
Tun 4
Bec 1

VTBepxkaeHHe, 4To aaredpanydeckas CyMMa NIEKTPUUECKUX 3aps10B 000N 3aMKHYTOH
CUCTEMBI (CHCTEMBbI, He 0OMEHUBAIOLIEICS 3aps/laMu C BHEILIHUMU TeJlaMU) OCTaeTCs
HEU3MEHHOM, Kakue Obl MPOIIeCChl HU MPOUCXOIMIN BHYTPHU 3TON CHUCTEMBI, Ha3bIBAETCS

3aKOHOM AIIEKTPUYECKOTO 3apsizia
COXpaHECHHS
3aoanue
[TopsiiKOBBII HOMED 3a/laHuUs 22
Tun 4
Bec 1

DneMeHTapHas 4acTHIla, KOTopasi Bcera (B 1000 cpene!) NBIKETCsl CO CKOPOCThIO CBETA U
MMEET MaccCy MOKOSsI, PaBHYIO HYIIIO, HA3bIBACTCS

dhoToHOM
3aoanue
[TopsiakoBbIN HOMED 3a1aHUS 23
Tun 1
Bec 2
[TpoTOH MOKET pacmanaThes Mo CICIYIONIEH cXeMe
pon’+e
p—>n+e
p—He+e
p—>iH+e
3aoanue
ITopsiaKoBEIN HOMED 3a1aHUS 24
Tun 1
Bec 1

IlepBb1it Tpan3ucTop co3nad B 1949 r. aMmepukaHCKUMU GU3NKaAMU

. bapaunowm, Y. bparreitnom u Y. lllokin

. bapaunom u Y. bparteitHom

J1. bapnuaom u Y. ok

V. bparreiinom u Y. lloknu

3aoanue
ITopsiiKOBBIN HOMED 3a/1aHus 25
Tun 4
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\ Bec

|1

KBaBI/I‘IaCTI/IHa, SJICKTPUUCCKU HeﬁTpaHBHBIe CBA3aHHBIC COCTOSAHUSA DJICKTPOHA U ABIPKHU,
oOpa3yroiuecs B ciydae BO30OYKICHHsI ¢ SHEPTryuei, MCHbBIIICH IUPUHBI 3alIPEIEHHON 30HBI

Ha3bIBACTCS
KCHUTOHOM

3aoanue
[TopsiaKOBEI HOMEp 3aaHHs 26
Tun 4
Bec 1

HawuBspIcinii sHEpreTHUECKil YpOBEHb, 3aHATHIN JIEKTPOHAMH, HA3bIBAETCS YPOBHEM

depmu

3aoanue
[TopsiikoBbIN HOMEp 3a/1aHus 27
Tun 4
Bec 1

MCTAJUIMYCCKUX IMMPOBOAHNKOB, HA3BIBACTCS

JlaTamk TemriepaTyp, COCTOSIINN U3 IBYX COSTUHEHHBIX MEKTy COO0H pa3HOPOIHBIX

TepMonapou

3aoanue
[TopsimkoBEIN HOMED 3a1aHUS 28
Tun 4
Bec 1

Jt=7a* 7

dopmyna Ha3bIBaeTCs GOpMyIIOn JIMH3bI
TOHKOM
3aoanue
[TopsiakoBbIN HOMED 3a1aHUS 29
Tun 4
Bec 1

HMCTOYHHUKOB, HA3bIBACTCA

Paznen OIITHKH, SaHHMamMHﬁCH BOIIpoCaMu U3MCPCHUA HHTCHCUBHOCTH CBCTA U €I'0

dhoTomeTpuei

3aoanue
ITopsiaKoBEIN HOMED 3a1aHUS 30
Tun 4
Bec 1

HepaBHOBCCHOC H3JTYyYCHHC, M30BITOYHOE pu JTaHHOM TEMIICPATypC HaJl TCIIJIOBBIM
HU3JIYUYCHUCM TCJIa U UMCIOIICC AJIUTCIIbHOCTD, 6OJ'H:>IJ_IYIO nepruoza CBETOBLIX KoJieOaHMt

Ha3bIBaeTCs
JIOMUHECHEHIHeN

3aoanue
ITopsiiKOBBIN HOMED 3a/laHus 31
Tun 4
Bec 2
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BemectBa, ciocoOHbIE 101 AEHCTBUEM PA3JIIMYHOTO POJia BO3OYKIEHUH CBETUTHCS,

Ha3bIBAIOTCA
JTIOMUHO(OopaMu

3aoanue
[TopsiAKOBEII HOMEp 3aIaHHsI 32
Tun 4
Bec 1

Ha3bIBACTCA BTOPBIM 3aKOHOM

3aKoH, [0 KOTOPOMY KOHTaKTHasi pa3HOCTh OTEHI[MAJIOB IIOCIIEI0BATEIbHO COETMHEHHBIX
Pa3JIMYHBIX TPOBOJHUKOB, HAXOJAIMXCS IIPU OJTMHAKOBOM TEMIIEPATYPE, HE 3aBUCUT OT
XUMHUYECKOTO COCTaBa MMPOMEKYTOUHBIX IPOBOJHUKOB U PaBHA KOHTAKTHOW Pa3HOCTH
ITOTEHIMAJIOB, BO3HUKAIOLIEH P HEMTOCPEICTBEHHOM COCMHEHNN KPAaHHUX IIPOBOJHUKOB,

BonsTa

3aoanue

[TopsiAKOBEII HOMEp 3alaHHsI 33
Tun 4
Bec 1

Ywucio IMPOTOHOB B AAPE HA3BIBACTCA

YHUCJIOM sIJIpa.

3apsiA0BBIM

3ﬂel<mpuuecmso. Bonnosas u keanmoeas onmuxa. Amomuasn u ﬂdepuaﬂ d)usuka

\ Tun \ I'pynna
3aoanue

[TopsimkoBEIN HOMED 3a1aHUS 34

Tun 4

Bec 1

Ha3bIBACTCs B3aMMHOM

SIBjIeHNE BO3HUKHOBCHUS :‘)]_IC B OJTHOM M3 KOHTYPOB IIpHX U3SMECHCHUHN CUJIbI TOKA B APYI'OM

UHAYKIUEH

3aoanue
[TopsiakoBbIN HOMED 3a1aHUS 35
Tun 4
Bec 1

BO3JCHCTBUM, Ha3bIBACTCS

Kpucrannnueckuii TuanekTpuK, o01aialonuil B ONpeIeIeHHOM HHTEpBajie TeMIIepaTyp
CaMOTIPOU3BOJIbHOM MOJsIpU3anyen, KOTopasi CUJIbHO U3MEHSETCS MO/1 BIMSHUEM BHEITHUX

CETHETOYJIEKTPUKOM
3aoanue

IlopsiiKOBBIN HOMED 3a/laHus 36

Tun 4

Bec 1

HCTOYHHUKOB TOKA, Ha3bIBAOTCsA

Cunbl HEJJICKTPOCTATUICCKOTO IIPOUCXOKIACHUS, ﬂeﬁCTBYIOHlHC Ha 3apsaabl CO CTOPOHBI

CTOPOHHUMH
3aoanue

ITopsiiKOBBIN HOMED 3a/laHus 37

Tun 4
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Bec

|1

SIBneHue, HabII0IaeMO€E y HEKOTOPBIX BEIIECTB, COCTOAIIEE B CKAUKOOOPa3HOM 00pallieHUH B
HYJIb AJIEKTPUYECKOI0 CONPOTUBIIEHNS IOCTOSSHHOMY TOKY IPU OXJIaXKIEHUHU 00pa3iia Huxe
ONPENICTICHHON KPUTUYECKOMN TeMneparypsl Ik, Ha3bIBACTCS

CBEPXIPOBOIUMOCTHIO
3aoanue
[TopsiaKOBEI HOMEp 3aaHHs 38
Tun 4
Bec 1

YTBepkaeHue, YTO CUIa TOKa IPSIMO MPOTOPIIMOHAIbHA HAIPSDKEHUIO U 00paTHO
MIPOIMOPLIMOHAJIbHA IOJTHOMY COIIPOTUBIIEHHIO 1IETIH, HAa3bIBAETCSI 000OIIEHHBIM 3aKOHOM
JUI HEOJTHOPOJHOT'O y4acTKa LENH

Oma

3aoanue
[TopsiAKOBEI HOMEp 3aIaHus 39
Tun 4
Bec 2

MTOJIOXKUTEIBHBIN 3apsijI, MOMEIICHHBIN B TAHHYIO TOYKY TTOJIS:
AIIEKTPUYECKOTO TOJIS

dusndeckas BeTUINHA, ONIpeaesisieMasi CHIION, TEUCTBYIOIIEH Ha MPOOHBIA € TUHUYHBINA

gt

Q . Ha3bIBA€TCA

HANPSHKEHHOCTHIO

3aoanue
[TopsiakoBbIN HOMED 3aIaHUS 40
Tun 4
Bec 1

yCTpOﬁCTBa, o6naz[afom1/1e CIIOCOOHOCTBIO IIpU MaJIbIX pasMEpax u HEOOJIBIIIUX OTHOCHTEILHO
OKpYyXaromuXx TEJI IOTCHIWAaIaX HaKalllIMBaTh 3HAYUTCIIBHBIC 110 BEJIMUYUHE 3apsa/bl,

Ha3bIBAIOTCS
KOHJICHCAaTOpaMu

3aoanue
[TopsiakoBBIN HOMED 3aIaHUS 41
Tun 4
Bec 1

dusnueckas BCJIMYNHA, OIIPpEACIIACMan MOTEHIINAIbLHOMN 3Hepl“PIeI>i CIANHUYHOI'O

MOJIOKUTEITHLHOTO 3aps/ia, MOMEIIEHHOTO B 3Ty TOUKY, Ha3bIBaeTCs HOJIS B
JTAaHHOM TOYKE.
MOTEHIAJIOM
3aoanue
IlopsiiKOBBIN HOMEp 3a/1aHus 42
Tun 4
Bec 1
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duznyeckas BeIMUMHA, ONpEeIsieMas CUIION TOKa, IPOXOAIIET0 Yepe3 eAMHULLY TUIoLaan

- dl
=5,
MIONIEPEYHOI0 CEYEHUSI TPOBOJHUKA, IEPIIEHAUKYIISIPHOTO HAIIPABIECHUIO TOKa ( L),
Ha3bIBAETCS TOKa
IJIOTHOCTBIO
3aoanue
[TopsiKOBEII HOMEp 3aIaHHs 43
Tun 4
Bec 1
>1,=0
YTBepxkaeHue, yTo anredpandeckas cyMmma TOKOB, CXOASIIUXCS B y3J1€, paBHa HYMIO ( k ),
Ha3bIBAETCS EPBHIM IPABUIIOM (3aKOHOM)
Kupxroga
3aoanue
[TopsakoBBIM HOMED 3a/1aHUs 44
Tun 4
Bec 1

Hanmenpmas JacTuia BEIIECTBa, COCTOAIIad U3 OJMHAKOBBIX UJIW PAa3JIMYHBIX aTOMOB,
COCIMHCHHBIX MCKIY co00¥ XUMUYECKHUMU CBA3sMU, U ABJIAIONIAACA HOCUTEIIEM €T0 OCHOBHBIX
XUMHWYCCKHUX U (I)I/I?;I/I‘ICCKI/IX CBOﬁCTB, Ha3bIBACTCs

MOJIEKYJION

3aoanue
[TopsiakoBbIN HOMED 3a1aHUS 45
Tun 4
Bec 1

OyHIaMEeHTaTbHBIN 3aKOH MIPUPOIbI, OCHOBA COBPEMEHHOM XMMUU, aTOMHOMU U sifiepHOM pu3nku

Ha3bIBaeTCA cucteMoit anemenToB J[.M.MenneneeBa
MEePUOIUYECKOM
3aoanue
[TopsiakoBBIN HOMED 3a1aHUS 46
Tun 4
Bec 2

yTBep)KI[eHI/IC, 4TO ITPONU3BCACHUC HeOHpCﬂCHeHHOCTeﬁ KOOpAUHATBI U COOTBCTCTBYIOH_Ieﬁ en
IMPOCKIHU UMITYJIbCA HE MOXKET OBITH MEHBIIIE BETNYNHEI nopsAaaKa h, Ha3bIBACTCS B KBAHTOBOM

MEXaHHUKE HEONpeACICHHOCTEH
COOTHOILLIEHUEM
3aoanue
[TopsiaKoBBIN HOMED 3a1aHUS 47
Tun 1
Bec 1

dokycHoe paccrosiHue cobuparoriei uH3bl =30 cM, pacctosHUe ipeamera oT Gokyca 1=10cm.
Jluneiinbie pa3Mepsl npeameta h =5cm. OnpenenuTe pasmepsl n300pakeHus H.

7,5 cm

7 cm

10 cm
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| | 3cem

3aoanue
ITopsiKOBEII HOMEp 3aaHHs 48
Tun 4
Bec 1

Teno, ciocoGHOE MOTNIONIATh NOTHOCTHIO MPH JIF000H TemIepaType Bee Magaroliee Ha HeTo
W3JIy4CeHHE JIF0O0M YaCTOThI, HA3bIBAETCS a0COJIFOTHO

YEePHBIM

3aoanue
[TopsiAKOBEII HOMEp 3aaHMsI 49
Tun 4
Bec 1

I/ICHYCKaHI/Ie SJICKTPOHOB BCUICCTBOM IO/ I[GﬁCTBI/IGM QJICKTPOMArdHuTHOTO U3JTYUCHU A
Ha3bIBACTCs BHCIITHUM

hoTorddexTom

3aoanue
[TopsiAKOBEI HOMEp 3a1aHus 50
Tun 4
Bec 1

MuHuManbHas 4actoTa cBera hvo (3aBUCAINAS OT XUMUYECKOW TIPHPO/IBI BEIIECTBA U COCTOSIHUS
€ro MOBEPXHOCTH ), HIKE KOTOPOi PoTodP(HEKT HEBO3MOKEH, HA3BIBACTCS
rparuieit pororddexra.

KpacHOU

3.2.3. MeToauyeckne MaTepuajbl, omnpeaeisiioliue TPoleaypbl OIEeHMBAHUS 3HAHMIA,
YMeHH i, HABBIKOB B X0/1¢ MIPOMEKYTOYHOM aTTeCTALMHU
IIpouenypa oueHMBaHUsA 3HAHUMH (TeCT)

[pepnaraeMoe KOJINYECTBO 3aJIaHUM 20

[MocnenoBaTebHOCTh BHIOOPKHU OmnpejesnieHa 1o paszelam

Kpurepuu otieHKH - MPABWJIbHBIN OTBET HA BOMPOC

«5» ecnu npaBuiibHO BbInoiaHeHo 90-100% TecToBbIX 3a1aHui

«4» ecin MIPaBUIHHO BBHIONHEHO 70-89% TecTOBBIX 3aaHuil

«3» ecin MIPaBHIHHO BHIONHEHO 50-69% TeCcTOBBIX 3aHaHuil
IIpouenypa onennBanus 3HaHUI (YCTHBIH OTBeET)

[Ipenen IIUTENEHOCTH 10 muHYT

[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl 2 Bompoca

[locnemoBaTenbHOCTH BRIOOPKHU BOIpocoB U3 | CydaiiHast
K)KJIOTro pasJena
Kputepru onenku - TpeOyeMBIil 00bEM U CTPYKTypa

- MB3JIOKEHHE MaTepraia 0e3 GaKkTHIECKUX OMHOOK

- JIOTHKa M3JIOKCHUS

- HCTIOJIb30BAaHNE COOTBETCTBYIOIIECH TEPMHHOIOT MU

- CTWJIb PEUH U KYJIbTYypa pedn

- IOI00p MPUMEPOB X HAYYHOU JINTEPaTyphl U MIPAKTUKH

«5» ecnn TpeOOBaHMsI K OTBETY BBINOJIHEHBI B IIOJTHOM 00beMe

«4» ecnn B IIEJIOM BBITIONTHEHBI TPEOOBaHMS K OTBETY, OJHAKO €CTh
HEeOONbIINE HETOYHOCTH B M3JIOKEHUH HEKOTOPBIX BOIIPOCOB

«3» ecnn TpeOOBaHMS BBHITIOIIHEHBI YACTHYHO — HE BBIIEPKaH 00BEM, €CTh

(l)aKTI/I‘IeCKI/Ie OIIII/I6KI/I, HapymicHa JIOTUKa H3JI0KCHUA,
HCAOCTATOYHO UCTIOJIB3YCTCA COOTBCTCTBYIOIASA TCPMHUHOJIOI'NN

IIpouenypa oueHuBaHMsi YMeHHMIi M HaBbIKOB (pelleHHe NPOOJIEMHO-AHAJIUTHYECKUX H

NPAKTHYECKUX Y4eOHO-TTPOoeCCHOHAIBHBIX 32/1a4)
| IIpennaraeMoe KOINYECTBO 3aJaHAN | 1 |
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[TocnenoBaTenbHOCTH BHIOOPKH CrnydaliHast

KpI/ITepI/II/I OLICHKH: - BBIACJICHHUEC 1 IIOHUMAaHUC HpO6J'IeMLI

- YMEHHE 00001IaTh, COMOCTABIIATH PA3JIMIHBIC TOYKH 3PCHUS

- TIOJTHOTA UCMOJIb30BaHMsI HICTOYHHUKOB

- HAJIMYME aBTOPCKOM MO3ULIUU

- COOTBETCTBHE OTBETA MOCTABJICHHOMY BOMPOCY

- HCIONB30BaHME COLHMAIBHOrO ombita, MatepuaioB CMU,
CTaTUCTUYECKUX JTAHHBIX

- JIOTUYHOCTh U3JI0KEHUS

- YMEHHE CJIeNIaTh KBATU(PHUIIMPOBAHHBIC BBIBOIBI M 000OIICHHUS C
TOYKH 3PCHUS PelIeHus MPodeCCHOHATBHBIX 3a/1a4

- YMEHUE MPUBECTU TIPUMEDP

- OII0pa Ha TEOPETUYECKUE MOTOKEHUS

- BJIAJICHUE COOTBETCTBYIOIIEH TepMUHOTIOTHEN

«5» ecnu TpeGOBaHI/IH K OTBETY BBITNIOJHCHBI B TIOJTHOM 00BeMe

«4» ecnu B IICJIOM BBIIIOJTHCHBI Tpe6OBaHI/I$I K OTBCTY, OJHAKO €CTb

HEOOJBININE HETOYHOCTH B HW3JIOKCHUU HEKOTOPBIX BOIIPOCOB.
3atpynHseTcs B (QOPMYJIUPOBAaHUH  KBAJTU(DHUIIMPOBAHHBIX
BBIBOZIOB U 0000IIEHNI

«3» ecnu Tpe60BaHI/I$[ BBIMTOJIHEHEI YACTUYHO — IBITAETCS 000CHOBATEL CBOKO

TOYKY 3pEHUs, OJHAaKo clabo apryMeHTHUpyeT Hay4dHble
TOJIOKEHUS, TPAKTHYECKH HE CIIOCOOCH  CaMOCTOSITENBHO
chopMynupoBaTh BHIBOJIBI M OOOOLIEHWS, HE BHUIHUT CBS3b C
podeCcCHOHATBHON IeITEBHOCTHIO

4. YyeOHO-METOAMYECKOE M MAaTepHAIbHO-TEXHHYECKOoe olOecneyeHue TUCHHUIIMHBI
(MoayJisn1)
4.1. DieKTpOHHbIE YUeOHble U31aHusl

1.

KpaBuenko, H. FO. ®usuka : yueOnuk u npaktukym s By3oB / H. FO. KpaBuenko. —
Mocksa : WznmarensctBo FOpaiit, 2023. — 300c. — (Beicmee o0pa3oBaHue). —
ISBN 978-5-534-01027-5. — Texkct : anektponHbiii // OOpa3oBarenbHas rmiaTdopma
FOpaiir [caiiT]. — URL.: https://urait.ru/bcode/511701.

Ousmka : ydeOHMK u TpakTukym s By3oB/ B. A. Uneun, E. lO. baxtuna,
H. b. Bunorpanosa, II. M. Camoiinenko ; noa peaakuueil B. A. Unpuna. — Mockaa :
MznarensctBO FOpaiit, 2023. — 399 ¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5-9916-
6343-4. — Texkcr : anekTpoHHbIl // O0pazoBaTenbHas matdopma FOpaidt [caiit]. — URL:
https://urait.ru/bcode/511376.

l'opnau, B. B. ®usuka : yaebHoe nocodue s By3oB / B. B. 'opmau. — 2-e uzn., ucnp. u
non. — Mocksa : M3natenbctBo HOpaiit, 2023. — 215 ¢. — (Bricmiee oOpa3oBanue). —
ISBN 978-5-534-08111-4. — Tekct : anektpoHHbiii // OOpa3oBarenbHas ImiaTdhopma
FOpaiit [caiit]. — URL.: https://urait.ru/bcode/511866.

4.2. DiekTpoHHbIE 00pa3oBaTe/ibHbIE pecypchl

1.

2.

DnektpoHHas GuGnuoTeunas cuctema «5C FOPAWT» Biblio-online.ru (3BC «FOpaiit»)
[DnexTponHsIi pecype]. — URL: https://urait.ru/.

OnexTpoHHO-OubnuoTeunass cucrema ZNANIUM [Dnekrponnsiii pecypc]. — URL:
https://znanium.com/.

OnextpoHHas OubanoreuHas cucrema «KoHCynbTaHT cTyieHTa» [DNeKTpoHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas nsnextpoHHass OuOnuoteka [OnextpoHHslii pecypc]. — URL:
http://elibrary.ru/.

Hayunas snexrponnas 6ubmuoteka «KubepJlenunka» [Onekrponnsiid pecypc]. — URL:
http://cyberleninka.ru/.

Nndopmanmonnas cucrema «EanHoe OKHO JocTyma K 00pa3oBaTelbHBIM pecypcam»»
[OnekrponHsIii pecype]. — URL: http://window.edu.ru/.

denepanbHbIi LEHTP HHPOPMALMOHHO-00PA30BaTENBHBIX PECYPCOB [DIEKTPOHHBIHI
pecypc]. — URL: http://fcior.edu.rul/.
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http://window.edu.ru/
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4.3. CoBpeMeHHbIe NMpoeccHOHATbHBbIE 0a3bl JaHHBIX U MH(OPMAIMOHHBIE CIPABOYHbIE
CHCTEMBI

OOyvaromumMcest obecriedeH J1oCcTyn (yOAJICHHBIM JOCTYN) K HIDKE CIEAYIONINM
COBPEMEHHBIM MpO(eccHoHaNbHBIM 0a3aM JaHHBIX U HH(OPMAIIMOHHBIM CIIPAaBOYHBIM CUCTEMaM:

1. CnoBapu u »HuMKIOnEAMH Ha AxkaaeMuke [OnekrtpoHHbli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nHopmarmoHHO-TIpaBoBOro obecnieueHus «I apanT» [ DIEKTPOHHBIN pecypc]. —
URL.: http://ivo.garant.ru/.

4.4. KoMIJIeKT JIMIEH3MOHHOTO M CBOOOJHO PacnpoCTPaHAEMOr0 NPOrPpaMMHOIO
o0ecrnevyeHusi, B TOM YHCJIe 0T€4eCTBEHHOI0 IPOM3BOJACTBA
1. JluueH3noHHOE MpOrpaMMHOE oOecriedeHue: onepannonHas cuctema Microsoft Windows,
naket opucHbIX npuioxenuin Microsoft Office.
2. CB00OIHO pacrpocTpaHsIeMOe MPOrpaMMHOE 00ecIIeueHIE: CBOOOTHBIC TTAaKEThI O(PHCHBIX
npuioxxenuit Apache Open Office, LibreOffice.
3. IIporpammHoe o0ecriedeHne OTEYECTBEHHOTO IPOW3BOJICTBA: CIPABOYHO-TIPABOBAsS
cucrema «l'apant» (OneKkTpOHHBIN nepuoauueckuil cpaBouyHuk «Cucrema 'APAHTY),
obpasoBatenbHas mnathopma IOPAUT (Dnekrponnas Guémmoreunas cucrema «OBC
IOPAIIT» Biblio-online.ru (3BC «IOpaiit»)), 3IeKTPOHHO-GHONMOTEYHAS CHCTEMa
ZNANIUM, snextponnas 6ubnuoreunas cucrema «KOHCYIbTaHT CTyIeHTa.
4.5. O0opynoBaHMe M TeXHUYECKHE CPeICTBA 00yYeHHs

Jnst peanmzanuyl  TUCHMIUIHHBI (MOIYINSI) WCIIONB3YIOTCS YYEOHBIE ayTUTOPHH IS
MpOBeACHUST y4eOHBIX 3aHATHH, KOTOPbIE OCHANICHBI OOOPYJIOBAaHHEM W TEXHUYCCKUMHU
cpeacTBaMu OOyueHUs, U MOMEIICHUS JUIsl CaMOCTOSTENbHON paboThl 00yyaromuxcs, KOTOpbie
OCHAIL[EHbl KOMITBPIOTEPHON TEXHUKOW C BO3MOKHOCTHIO MOAKIIOUEHHUs K cetu «MHTepHeT» H
obOecrieueHbl JOCTYIIOM B DJJIEKTPOHHYIO HWH(OPMAIMOHHO-00pa3oBaTenbHyl0 cpeny PXTY
uM. JI.1. Menneneesa. Jlomyckaercst 3aMeHa 000py/IOBaHUSI €T0 BUPTYAJTbHBIMU aHAJIOTAMH.

HaumMeHoBaHMe y4eOHBIX ayTUTOPHI 1151 OcHalEHHOCTD Y4eOHBIX ayIUTOPHIi JUIsI IPOBEeHHsI
NPOBe/IeHUs] YYeOHbIX 3aHATHIH U Y4eOHBIX 3aHATUH 1 IOMeLeHu i IJIs1 CAMOCTOSITe ILHOI
TOMeIleHHI IJIsI CAMOCTOSITeJIbHOM padoThI 000pY/I0BAHUEM U TEXHUYECKUMHU CPeICTBAMHU
padoThI* 00y4eHHst
VYueOHble  ayauTOpUU JUIi  TNPOBeJeHHs | YueOHas aylauTOpUsl YKOMIUIEKTOBaHA CIEHaTU3UPOBAHHON
y4eOHBIX 3aHSITHI MeOenblo, OTBEYAIOIICi BCEM YCTAHOBJICHHBIM HOpMaM W

TpeOoBaHUsIM, 00OpYJOBaHHEM U TEXHHUECKMMH CPEICTBAMU
00y4eHus (MOOMIIbHOE MYIBTUMEAUHHOE 000PYIOBaHHUE).
[Nomemenue Jyist CaMOCTOSITENBEHON pabOThI IlomemieHne  OCHAaIIEHO  KOMIIBIOTEPHOW  TEXHUKOM €
BO3MOJKHOCTBIO TOAKTIOUEHUs: K cetn «MHTepHeT» U
o0ecrieueHneM JI0CTyNla B BJIEKTPOHHYIO HH(pOPMAaIHOHHO-
obpazoBatensHyto cpexy PXTY mm. J[.M. MennemneeBa u k
9BC.

* Homep KOHKpETHOW ayIUTOpPHM YKa3aH B IpuKaze 00 ayAuTOpHOM (OHZIE, paclrCaHWu y4eOHBIX 3aHATHHA U
pacIicaHuy IPOMEKYTOUHON aTTECTALUH.
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