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1. CrpykTypa n 0011asi TPy10€eMKOCTb IHCIUTITTHHBI

OO61mas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 2 3aueTHbIe enuHUIIb (729aca). @opma
MIPOMEKYTOYHON aTTECTAIIUU — 3a4ET

Ounas popma
o0yueHms
Kypc 1
Cemectp 1
Jlexnn 36
[IpakTuyeckue 3aHATHS -
JlaboparopHbie 3aHATHS 18
Koncynpranuu -
Htoro ayiuTOpHBIX 3aHITHIA 54
CamocTtosTenbHas padoTa 18
KypcoBas pabora -
OK3aMeH -
Ob11ee KOJTMYECTBO YacoB 72

2. lleau ocBOEHHUA TUCUHUILJIUHBI

['maBHOW 3amauveill Kypca sBIsSeTCS co3qaHue (yHIaMEHTAIbHON 0a3bl 3HAHWUW IS U3yYeHUs
BCEX pa3JelioB Kypca - o0miei (u3MKu U KypcoB, (u3. mpakTukymoB. Kypc amemeHTapHOM
(GU3UKA JOJKEH HOCUTh MHPOBO33PEHUYECKYI0 U METOJOJOTHYECKYI0 HaIpaBJICHHOCTD,
(bopMHUpPOBATh y CTYJIEHTOB €IUHYI0, CTPOIHYIO, JJOTHUYECKH HEMPOTHUBOPEUHUBYIO (DU3HUECKYIO
KapTUHY OKpPYXAaloIIero Hac Mupa MpUpoAbl. B Kypce HeoOXOoAMMO paccMaTpuBaTh Bce
OCHOBHBIE SIBJIEHUSI M IPOLIECCHI, MPOUCXOJAIINE B MPUPOJIC, YCTAHOBUTH CBSA3b MEX]y HHUMH,
chopMyIIMPOBATh OCHOBHBIC 3aKOHBI, TIOJTYYCHHBIC HA OCHOBE 00OOIICHU SKCTICPUMEHTATBHBIX
pe3yJIbTaTOB.

I'maBHOM 3amayeil Kypca sIBISETCS cOo3daHue (QyHIaMEHTaIbHOW Oa3bl 3HAHUW IS M3yYCHHS
BCEX pa3fenoB (U3MKU - TEOPETHUECKON (PU3MKM, CHEIHATU3UPOBAHHBIX KYpCOB, (GU3.
npakTUKyMoB. Kypc 001eit pu3nku JoIKeH HOCUTh MUPOBO33PEHUYECKYIO M METOA0JIOTHUECKYIO
HANPaBIIEHHOCTh,  (GopMHpPOBaTH Yy  CTYACHTOB  €OUHYI0, CTPOWHYIO,  JIOTHYECKH
HEMPOTUBOPEUYUBYIO (PU3UYECKYI0O KapTHHY OKpYKAlolIero Hac Mupa mnpupoasl. B kypce
HE0OXOMMO paccMaTpUBATh BCE OCHOBHBIE SIBJICHHS U IMPOLIECCHI, MPOUCXOAIINE B MPUPOJIE,
YCTaHOBUTH CBSI3b MEXIYy HUMH, COPMYITUPOBATH OCHOBHBIE 3aKOHBI, MOJIyYeHHbIE HA OCHOBE
0000IIeHNI JKCTIEPUMEHTAIBHBIX pe3ynbTaToB. Kypc MOMKeH coaepKaTh KOJIMYECTBEHHOE
pPacCMOTpPEHHE KOHKPETHBIX 3ajad, 3JEMEHThl CTATUCTHUKUA U TEOPUU BEPOSITHOCTH, JIEMEHTHI
peNnsATUBHA3MA U IPEJICTABICHUN. .

3. Mecto aucuuniaunnsl B crpykrype OIIOIL: ba3osasi wacts. 51.B.05

Jannas yveOHas aucuMIUIMHa BKiIoueHa B pazaen b1.B.05. O6GmenpodeccuoHanbHbI"
OCHOBHOI1 0OpazoBatenbHO porpammbl 03.03.02 ®usuka. OcauBaetcs Ha 1 Kypcee, 1cemectp.
K MomenTy Havasia mpemnojaBaHusi Kypca CTYyACHTBI JIOJDKHBI BJIaJIETh OCHOBHBIMU TOHATHUSIMHU
IIKOJTBHBIX KYypCOB (DM3WKM M MaTeMaTWKH, MMETh OCHOBHBIC MPEJCTABICHUS O 3aKOHAX
MEXaHHUKH, MOJIEKYJISIPHON (PU3UKH, DIIEKTPOIUHAMUKU U ONITUKH.
JucnunnuHa BKJIIOYaeT B ceOsi OCHOBHBIE CBEJICHUS O METOJUKE MOCTAHOBKHU JIaOOPATOPHOTO
(U3UYECKOTO AKCIIEPUMEHTa, (POPMHUPYET Y MAarUCTPAHTOB MPAKTHUECKHE HABBIKH MOCTAHOBKHU
paboT COBpEMEHHOTO (PU3MUECKOTO MPAKTUKYMA.

B pe3ynbrate n3ydeHus: JUCIUTUIMHBI MAaTUCTPAHTHI MPUOOPETAIOT MPAKTUICCKUE HABBIKH T10
IJIAHUPOBAHUIO (U3MYECKOTO DKCIEPUMEHTa, 00paboTKe MaTepuajoB, YMETh HCIIOJIb30BaTh



UPPOBYI0O M KOMITBIOTEPHYIO TEXHHKY JUIS CO3MAaHUS W TOCTAHOBKH pabOT COBPEMEHHOTO
(bu3NYECKOro MPaKTUKyMa.

4. TpeGoBaHus K pe3yJIbTATAM OCBOCHUSA IUCHUTIINHbBI

Komnerenmnuu obydaromierocs, GoOpMUpPyEeMbIE B pe3yIbTaTe OCBOSHUS JUCIIUILITHHBIL.
B pe3ynbraTe u3yueHus: TUCIUTUTHHBI 00YYaIONTHICS TOJDKEH 00JIaaTh CIeAYIONUMHI
KOMITETCHIIMAMU (pe3yJbTaTaMUi OCBOEHUSI 00pa30BaTEeIbHON TPOTPAMMBI):

Koapbl .
. Conepxanne KOMIeETEHIHIT
KOMIIeTeHIN i
YVK-2 CriocobeH onpenesaTh KPYT 3a1aq B paMKax YK-2.1: popmymnupyer 1ienp

MOCTaBJICHHO [EH U BEIONPATh ONITUMANIBHBIE |ITPOEKTa, OMPEIEIIET COBOKYITHOCTD

CITOCOOBI UX PEMICHUS, ICXOISI M3 JICUCTBYIOMINX | B3aNMOCBS3aHHBIX 3a71a4,

MIPABOBBIX HOPM, UMEIOITUXCS PECYPCOB U 00ecneurBaroNX ee JOCTHKEHNE U

OTpaHUYCHUIA OTIpEIEISICT 0KUIaeMbIC
pe3yNbTaThl PEIICHUS 331a4;
VYK-2.2: pazpabaTsiBaeT miaH
JIEUCTBUM JUIs pEIICHUS 3a]1a4
MIPOEKTA, BHIOWPAsk ONTUMAITEHBINA
CITOCO0 WX PENICHUS, UCXOIS U3
JIEHCTBYIONTNX MPABOBBIX HOPM U
HMEIOIINXCS pECYPCOB U
OTpaHUYCHMU;
VYK-2.3: obecrieurBaeT BHIMOJHEHUE
MPOEKTa B COOTBETCTBUH C
YCTaHOBJICHHBIMH TEJISIMU, CPOKAMH
Y 3aTpaTaM#, UCXOMS U3
JIEHCTBYIONTUX MPABOBBIX HOPM,
MMEIOIINXCS PECYPCOB U
OTPaHUYEHUI, B TOM YHUCIIE C
WCIIOJIh30BAHUEM ITU(PPOBBIX
WHCTPYMEHTOB

IIK-1 Crocobern k cocrapnenuro u peanumsaruu |[[IK-1.1:  JlemoHCTpupyer 3HaHUE

00pa30BaTeIbHBIX porpamm CPEIHET0 | OCHOBHBIX, aKTyaJIbHBIX TUTSE

po(eCCHOHANBHOTO, BBICIIETO 00pa30BaHUS, | COBPEMEHHON CUCTEMBI

HAYYHBIX HCCIIEIOBAHUN U pa3paboToK oOpa3oBaHus Teopuid OOy4YEHWS,
BOCIIUTAHUS W Pa3BUTHS JIeTeH
MJIaJIIIETO MIKOJIFHOTO BO3pacTa
IIK-1.2: OOBsCHSCT BBIOOD
CIICIUATBHBIX MOJXO0/I0B K
00y4eHUI0 B IENSAX BKIIOYCHHUS B
o0Opa3oBaTeibHBI  TPOIIECC BCEX
oOydJarommxcsi, B TOM YHCIE C
0COOBIMHU 00pa3zoBaTeILHBIMH
MOTPEOHOCTSMH.
[TK-1.3: Ananm3upyer ocOOCHHOCTH
PErHOHATBHBIX YCIOBHM, B KOTOPBIX
peanuzyercs OCHOBHasi




oOpa3oBareibpHas nmporpamma
Ha4aJbHOTO 00I1Iero 00pa3oBaHuUs
I1K-1.4: BriOupaer u
JEMOHCTPUPYET METOJUKH
MOHHTOPHHTA 00pa3oBaTeIbHBIX
Pe3yIIbTaTOB O0YYAIOIIHXCS

ITK-1.5: OcymiecTBisger
KOPPEKTHPOBKY y4ueOHOI
JACATCIIBHOCTU HCXOAA H3 JaHHBIX
MOHUTOpPHHTIA O6pa3OBaTCJ'II)HI>IX
pe3yIbTaToB

[IK-1.6: OcymiecTBisieT

TUIAHUPOBAaHUE YYEOHBIX 3aHATHH C
yuerom Tpedoarnit ®I'OC HOO.

B3auMocBsI3b MIIaHUPYEMBIX pe3yJIbTaTOB 00YUYEHHUS O AUCLUILTUHE ¢ (OPMHUPYEMBIMU

rkomrerennuamu OITOIT:

Koant IInannpyemble pe3yJbTaThl 00y4eHHs, COOTBETCTBYIOIIHE
KOMIEeTEeHIHii ¢popmupyembiM komnerennusiv OIOIT
onon 3HaTh Ymers Baanern
VK-2 . OCHOBHBIE . OOBACHHUTH UCIIOJIb30BaHUS

(hm3uyecKue SBICHUS U OCHOBHBIC HAOIfOTacMble | OCHOBHBIX
OCHOBHBIE 3aKOHBI (DM3UKH; |[IPUPOIHBIE ABJICHUS U 00IEePHU3NIECKUX
TPaHUIBI ux 3 PeKTHI c 3aKOHOB W TIPHUHITUTIOB B
IPUMEHUMOCTH, MTO3UIINI Ba)KHEHIIINX MPAKTHUECKUX
NIPUMCHCHHUE 3aKOHOB B Q)YHL[aMeHTaIIBHBIX NPUIOKEHUAX,
BAKHEHMIIMX MPAKTUIECKUX| DH3MUECKUX 06paboTKH .
HPUIIOKCHUAX, B3aUMOJICHCTBHIA; HHTEPIPETUPOBAHNS
* OCHOBHBIC . yKa3aTh, KAKHE pe3ynbTaToB
(prsmYCCKUE BEIMYMHBL U |33K0HBI OMMCHIBAIOT AAHHOE IKCIIEPHMEHTA;
usuecKkue KOHCTAHTHI, sBieHne Wik dQdexT; ° HUCTIOJIb30BAHUS METOIOB
HX OMPCACICHHE, CMBICIL, - |, 1 o ih30BATE METOIBI (pusnyeckoro
CITOCOOBI U .CIH/IHI/II_IBI X  IeKBATHOTO MOJICITHPOBAHIS B
I./BMepeI&I)P;;;HaMeHTaHI’HBIe (usndecKkoro u [TPOU3BOICTBCHHOM

MaTEMaTHYECKOTO a TAKKE |IpPAaKTHKE
(hM3UYECKHUE OIBITH U UX DHMEHATE METObI
POJIb B pa3BUTHH HAYKH. prsco-

MaTeMaTHYECKOIO

aHallM3a K PEIICHU0

KOHKPETHBIX

€CTECTBEHHOHAYYHBIX H

TEXHUIECKUX MPOoOIIeM.

IK-1 * OCHOBHbIC (QU3HYECKHCl HCTOJIKOBBIBATE HCITOJIb30BAHHUS OCHOBHBIX

ABJIEHHS WM OCHOBHBIE| cMbICIT usnueckmx| 00IEPUNICCKIX
3aKOHBI (PM3UKH; TPAHMIBI BejTuuH 1 THOHSATHUH; 3aKOHOB Y MIPUHIIUIIOB B
1704 MIPUMEHUMOCTH, e 3AIACEIBATE BOKHEHIIINX
HPUMCHCHUE 3aKOHOB B | ypapHeHUS I QU3MICCKHX | IPAKTHYECKUX
BOKHEHTITNX MTPAKTHICCKUX BeHUMH B cucTeMe CHL; IPHIIOKEHUSAX;




MIPUIIOKCHHUAX, * UCIOJIb30BATh 00paboTKH

. OCHOBHBIE pa3aryHbIC HHTEPIIPETUPOBAHUS
(M3UYCCKUCBETMINHBl 1 METOIUKHU [PC3yJIbTaTOB
(u3ndecKre KOHCTAHTHI, (1)1’131/1%01“3" IKCIIEPUMEHTA;

WX ONpeeIICHUE, CMBICI, HU3MEPCHUH HCIOJIF30BAHUS METOIOB
CIIOCOOBI ¥ €IMHHUIBI KX 0bpaboTKH (bu3rIecKoro
HU3MEpPEHVS; OKCHCPUMCHTAIBHBIX | v/ nenupoBanus B
. ¢ynnamentanpupe |AAHHBIX; [POM3BOICTBEHHON
(DU3UYECKHE OIBITHI U HX [PaKTUKE

HCIIONTB30BATh METOIBI
1 /ICKBaTHOTO
(hmsnyeckoro u
MaTeMaTHYECKOTO
MOJIETTUPOBAHHS,

pOJib B Pa3BUTUHU HAYKH.

[Tpu mpoBeneHNN y4eOHBIX 3aHATHI oOecreunBaeTcs pa3BUTHE Y 00YYArOIIUXCS HABBIKOB
KOMaHIHON pabOoThl, MEXKIMYHOCTHOW KOMMYHUKAIIUH, IPUHATUS PELICHUH, JINAEPCKUX KaueCTB
(BKiIrOYAsi TP HEOOXOJIMMOCTHU IPOBEJCHUE MHTEPAKTUBHBIX JIEKLUH, TPYIIIOBBIX TUCKYCCHA,
pOJIEBBIX UIp, TPEHUHIOB, aHAJIW3 CUTyalluUd W HUMUTAMOHHBIX MOJIENeN, MpenoaaBaHue
JUCHUIUIMH (Moaynei) B (opMe KypcoB, COCTAaBIEHHBIX Ha OCHOBE pE3yJbTaTOB HayYHBIX
UCCJICIOBaHMM, B TOM YHCJIE C YYETOM PErHOHAIbHBIX OCOOCHHOCTEH W MpodeccCHOHATbHON
JeSITeIbHOCTH BBIITYCKHUKOB U IOTpeOHOCTEH padoTonaTeneil).




[Beequte TekcT|

5. Conepxanne u y4eOHO-MeTOAMYECKAS] KAPTA AMCHUIIMHBI

Home
p Hauvenosanue rem (BOHP(U)COB)’ T — CamocTosTesbHasg padoTa Jlurepa
Hexe H3y4aeMbIX M0 JTaHHOHT cTyIenTOB DopMBbI KOHTPOJIS Typa
" Auctiise n JIAB Copepsxanue Yacer
1-2 Kunemartuka. OcHOBHbIE KHHEMaTHYECKHE U VYerHBIi onpoc, OcH.ut
JIMHAMUYECKHE XaPAKTEPUCTHKH COOOIIEHH S TTO (11-[7]
IBWOKeHUs yactull. CHUibl B BOIPOCAaM TEMBI, Aon.aut
4
MexaHuke. 3akoHbl HploTOHA. KOHCIIEKT. [1]-[14],
3aKOHBI COXpPaHEHHS B MEXAHUKE
3-4 Jdunamuka. MoOMEHT UHEPLUH. MoOMeHTBI YcTHbIN ompoc, OcH.ut
CUITBI u UMITYJIbCA. JIOKJIaJ], KOHCIIEKT, (11-[7]
Kunetnueckas SHEPrUs Aon.nut
BpAIATEIBHOTO ABHKCHHA [1]-[14],
TBEPIOTO Tena. OcHosnoi
3aKOH Bpalareapporo AMHAMUKH
KunemaTnueckue ABWKCHHA.
4 JMHAMHYECKHE 1
XapaKTePUCTUKU
TFapMOHHYECKHX
Cnoxenue KOJIEOAHH.
IpysxuHHbIHA, MaTemafR4EERHHI Y
(br3udecKuit MAsSTHUKA
5-6 3aKoHbI cOXpaHeHusl. OcHOBHOE YpaBHECHHUE YcrTHBIi ompoc, OcH.nut
MOJICKYJISPHO-KUHETHUYECKOM JIOKJIaJ], KOHCIICKT, (11-[7]
) TECOpUH Tra3a. ['a30BbIC 3aKOHBI KOJUIOKBUYM Aon.nut
IlepBoe HaYajo (1]-[14],
tepmoarHamuku. [ukn Kapho.
KIIJI nuxita
7-8 OCHOBBI MOJIEKYJ/ISIPHO-KUHETHYECKOH Teopuu b OcHOBHOE YpaBHEHUE 'Y CTHBI ompoc, OcH.aut




MOJIEKYJIAPHO-KHHETHUECKON TEOpUN KOHCTIEKT, JTOKIIa], [11-[7]
rasa. I'azoBele 3akoHbl. IlepBoe flon.aut

Hayano TEPMOJTUHAMUKH. [1]-[14],
Huxn Kapno. KIIJ] uukna SBnenus
nepeHoca B Taszax. 3akoHbl Dypee,
Hprotona, ®uka. CpemHsas uHA
CBOOOTHOTO TIpodera

MOJICKYJIbI
9-10 TepmoaunaMuka 3aKkoH Kynona, 'Y cTHBII orpoc, OcH.nT
DIIEKTPOCTATHYECKOE TOJIE U €ro KOHCIIEKT, JOKIIa], (1)-[7]
xapakrepuctukud. Teopema [aycca. KOJLIOKBUYM [fon.ant
4 TLnockuit KOHIEHCATOP. [1]-[14],

OHeprus 3apsHKEHHOTO

KOHJeHcaTopa. 3akoHbl OMa u
/xoyns —Jlenna

11-12  [[IocTOSHHBIN 3IEKTpUYECKU TOk MarautHoe noine MaraurHoe ToJie u €ro 'Y cTHBIA onpoc, OcH.mT
xapakTepuctukd. Cuiaa Ammepa W KOHCIIEKT, JOKJIa/I, [1]-17]
cwta Jlopenma. 3akon buoCasapa- fon.aut

4 Ulannaca. 3akoH [1]-[14],
Dapanes I

PIEKTPOMATrHUTHOMN MHIYKIHH

NTOI'O 36 18 18

IIpumeyanus:
— Bce Buabl yuebHOI pabOTHI MOTYT MIPOBOJAUTHLCS TUCTAHIIMOHHO HA OCHOBAaHHH JIOKaJIbHBIX HOPMATHBHBIX aKTOB.

— B nemsx peanuzanuy WHAMBHIYAJIBHOTO MOJIX0Ja K OOYYCHHIO CTYACHTOB, OCYIICCTBIISIONIMX YUCOHBINA MPOIECC M0 WHIUBUAYAIbHON TPAaCKTOPUH B
paMKax MHAUBUAYAJIBHOI'O pa60qero IjiaHa, U3y4C€HUC I[aHHOﬁ JUCHUINIMHBI MOXKET OCYHICCTBJIATHCA YCPE3 MHAWBUAYAJIBHBIC KOHCYJIbTalMU MPCIOAaBaTCIIsA
OYHO, B YacChl KOHCYJbTAILIUH, IO 3JICKTPOHHOH MOUTe, a TaKke ¢ Uchonb3oBanueM Webex, miatdopMbl TUCTaHIIMOHHOTO o0y4yeHusi Moodle, muuHbIi KaOUHET
ctynenTa Ha caiite COI'Y, npyrux anemenros DUOC COI'Y.



[BBequTe TeKCT|

6. O0pa3oBare/ibHbIE TEXHOJIOTHHU

TpaguuMoHHBIE JIEKIMH U NPAKTHYECKHe (CEeMUHAPCKHeE) 3aHATUSL C UCIIOJIb30BAaHUEM
COBPEMEHHBIX HMHTEPAKTUBHBIX TEXHOJIOTMH. JIEKIIMM € HCIOJIB30BAaHUEM MYJIbTUMEIUNHBIX
IIPE3EHTALUH, JeKIMu-6ecepl, JIEKLIUU-AAJIOT U, SBPUCTUYECKUE JIEKLINH,
JCKIIMMBU3YAIN3allMH, TPAKTUYECKUE 3aHATUS, CaMOCTOsATeNlbHas paboTa  CTYJCHTOB,
KOMITBIOTEPHOE TECTUPOBAHUE.

Jlekuua-guajaor — COZACPIKAHUE TOAACTCA YEPE3 CCPHUIO BOIIPOCOB, HA KOTOPLIC CTYJACHT
HJOJIKCH OTBCYATh HCIIOCPCACTBCHHO B XO€ JICKIIUH.

JlabopaTopHoe 3aHsATHe - (QopmMa ydeOHOrO 3aHATHS, MPU KOTOPOH CTYIEHT TIOJ
PYKOBOJCTBOM MpENOAaBaTeiasl NPOBOJUT E€CTECTBEHHBIE WJIM MMHTALMOHHBIE JKCIIEPUMEHTHI
WIHM OIBITHl C LEJBI0 MOATBEPKACHUS OTIEIbHBIX TEOPETUYECKUX IOJIOKEHUN OIPENEICHHON
y4eOHOI JMCUMIUIMHBI, MpUOOpeTaeT MpaKTUYeCKHe HAaBBIKM paboThl ¢ J1a00opaTOPHBIM
00opy0BaHUEM, 00OPYAOBAaHHEM, BBHIYUCIUTEIBHON TEXHUKOW, M3MEPUTEIBHON ammaparypoi,
METOAMKON OKCIIEPHUMEHTAIBHBIX —HccienoBanuii. JlabopaTopHble 3aHATHUS HE  TOJBKO
3aKpEIUISIOT TEOPETHUECKUE 3HAHMS, HO M MO3BOJSIOT CTYJEHTY IIyOOKO M3y4aTh MEXaHU3M
IPUMEHEHNs  OJTUX  3HaHWM, OBJAaAeBaTb  BAXKHBIM [ CHEHUAJIUCTAa  YMEHUEM
MHTEJUIEKTYAJIbHOI'O IIPOHUKHOBEHMS B T€ €CTECTBEHHO-TEXHUYECKUE WM IIPOU3BOACTBEHHBIC
NPOIIECChl, KOTOpPBIE HCCIEAYIOT Ha JabopatopHoM 3aHATHM. [lox BnusHUEM 3TOH (HOPMBI
3aHATUN CTYJEHTOB YacTO BO3HUKAIOT HOBBIE MJIEM HAy4YHOIO M TEXHHUYECKOIO XapakTepa,
KOTOpbIE  HCIOJB3YIOTCA B  KYpCOBBIX, KBAJU(QHUKALMOHHBIX, JAMUIUIOMHBIX paloTax.
JlaGopaTopHbIe 3aHATHUS B 3HAUUTEIBHON CTENIEHH 00eCIeUnBAIOT OTPAOOTKY YMEHUN U HaBBIKOB
IIPUHATHS IPAKTUUYECKUX PELIEHUI B pEalIbHbIX YCIOBUAX IPOU3BOJICTBA.

JlaGopaTopHbIe 3aHATHS HE TOJIBKO 3aKPEIUISIIOT TEOPETUYECKUE 3HAHMS, HO U MO3BOJISIOT
CTYACHTY TJyOOKO M3y4aTh MEXaHHW3M NPUMEHEHHUS 3TUX 3HAHWW, OBJIAJEBaTh BAKHBIM IS
CTIEMAIMCTAa YMEHHEM HHTEIICKTYAIbHOTO MPOHUKHOBEHUS B T€ E€CTECTBEHHO-TEXHUYECKHE
WIN TIPOM3BOACTBEHHBIC IPOIECCHl, KOTOPHIE MCCIEAYIOT Ha JlabopatopHoM 3aHsaTHH. [lofg
BIMSHUEM JTOH (OPMBI 3aHATHI CTYJCHTOB YacTO BO3HMKAIOT HOBBIC HJEH HAYYHOTO U
TEXHUYECKOTO XapakTepa, KOTOpble HCHOJb3YIOTCS B KYpPCOBBIX, KBaIM(PUKALMOHHBIX,
TUIUIOMHBIX pabotax. JlaGoparopHble 3aHATHS B 3HAYUTENBHOM CTENEHH O00eCHeuynBaroOT
OTpabOTKy YMEHHH WM HaBBIKOB INPHHATHS TNPAKTHYECKUX PEIICHUH B PEANbHBIX YCIIOBHIX
HPOU3BO/ICTBA.

IlepeyeHp TeM J1a0OpAaTOPHBIX 3aHATUI ompexensercs pabouell mporpammon ydeOHOU
JucuuIuHel.  KoiMuecTBO CTyNEHTOB Ha TAaKUX 3aHATHSAX HE IIPEBBINIACT IIOJOBUHBI
akajgemuueckoi rpymnmsl. [Ipuctynas k pabore B jaboparopuu, CTYIAEHTY CIEAyeT 3HaTh, YTO
1r000€ HEeCOOII0IeHHEe paCIMCAaHUs 3aHATUH U JUCLUIUIMHBI OyA€T CUMTAThCSl HApyIIEHHEM €ro
clry’keOHbIX 00s13aHHOCTeH. [IpenonaBaTeinb, KOTOPBIN BIEPBbIE BCTPEUACTCS CO CTYIEHTAMU Ha
BBOJIHOM 3aHSTHM, JOJDKEH O3HAKOMHUTh MX C OOLIMMM MpaBWiIaMu paboThl B JabopaTopHH,
KOTOpbIE OHH 00513aHbI HEYKOCHUTEIHHO BBHITIOTHSTb.

OnnaiiH-ceMUHAp — PAa3HOBUIHOCTH BeO-KOH(EPEHIINHU, TPOBEICHNE OHIAWH-BCTPEY WU
npe3eHTauuii yepe3 HMHTEpHET B peXUME peallbHOro BpeMeHM. KakIpli W3 yYaCTHUKOB
HaxXOJIUTCA Y CBOETO KOMIIbIOTEpa (CpelIcTBa CBS3HM), a CBSI3b MEXIYy HUMH TOJJIEPKUBACTCS
yepe3 VHTepHET mOoCcpeaCcTBOM 3arpy»aeMoro NMPWIOKEHUS, YCTAHOBIEHHOIO HAa KOMIIBIOTEPE
Kaxkaoro ydyactHuka (Zoom, Meet, Skype u nip.).



Buneoxondepennusi — ceanc BuacokoHdeperncsszu (BKC) — a3ro TexHomorus
MHTEPAaKTUBHOI'O B3aHMMOJECICTBHS IBYX M OoJjiee yYaCTHHUKOB 00pa30BaTeIbHOTrO Ipolecca AJis
oOMeHa HH(pOpMaIell B pealbHOM PeXUME BPEMEHHU.

Hcnone3ytoTcss  MHTEpaKTHUBHBIE  METOABI  OOyYEHHWs:  CHUTYyallOHHBIE  3a/auyH,
UCCIIEIOBATENILCKUIT METO OOYy4eHHs, JeNOBBIC WUIPHI, MOJArOTOBKA M IyOJMYHAs 3aluTa
pedepaToB. cnoap3ytoTcst peHTHHTOBAsI TEXHOJOTHSI, TEXHOJIOTUN JUCTAHIIHOHHOTO OOYYCHHUS.
Hcnonb3yroTcs HHTEpaKTUBHBIE METO/IbI O0OYUYEHHS: CUTYallMOHHBIE 3a]aui, UCCIIEJOBATEIbCKUN
MeTOo]l 00yuYeHus, IeJIOBbIE UTPBI, IOJrOTOBKA U MMyOJIMYHas 3aIuTa pedepaTos.

TexHonoruss 3JeKTPOHHOTO OOy4YeHHs (peaiM3yeTcsi MPHU IOMOIIU JJICKTPOHHOU
uHpopMaImoHHo-o0pazoBarensHO cpeanl (QMOC) COI'Y nmpu ucnonszoBanuu pecypcoB ObC,
IIpU MPOBEACHNHN aBTOMATU3UPOBAHHOI'O KOMIIBIOTCPHOI'O TECTUPOBAHUA U T. I[.).

Hcnonb3yroTest 6aiibHO-PEHTHHIOBAsI CHCTEMA OLICHKH 3HAHHUMN, TEXHOJIOTHH C
NPUMEHEHHUEM JIMCTAaHIIMOHHOTO 00ydeHus Ha miatdopme http:/Ims.nosu.ru/.

IIpumeyanus:

- Bce BHbI y‘-IG6HOﬁ paGOTBI MOTYT IMPOBOAUTHCA NUCTAHIIHUOHHO Ha OCHOBC JIOKAJIbHBIX
HOPMATUBHBLIX aKTOB.

7. YueOHO-MeTOAUYECKOE o0ecieueHre CAMOCTOSITeIbHOM PadoThl
CamocTosTenbHast paboTa 00y4aronuxcs SBISETCS OJJHUM U3 BUAOB yUeOHBIX 3aHSATHIA.
CamocTosiTenbpHast paboTa MPOBOIUTCS C HETBIO:

— CHCTEeMAaTH3alli1 U 3aKPETUICHHS IOJTYyYEeHHBIX TEOPETHUYECCKUX 3HAHUN U TTPAKTUYECKUX
YMEHHI 00y4aronuxcs CTyIeHTOB;
— yrayOJNeHHs U pacUIUpeHUs: TEOPETUUSCKUX 3HAHUI;
— (popmMupoBaHUsl yMEHUH UCIIOJIb30BaTh HOPMATUBHYIO, PABOBYIO, CIIPABOYHYIO
JIOKYMEHTAITUIO U CIICUATILHYIO JTUTEPATYPY;

- (GopMUpPOBaHUs CAMOCTOSTEILHOCTH MBIIIJICHHSI, CIIOCOOHOCTEHN K CAaMOPa3BUTHIO,

CaMOCOBEPIIICHCTBOBAHUIO U CAaMOPEATTU3AIlK; — Pa3BUTHUS UCCIEAOBATEIILCKUX YMEHUM.
CamocTtosiTenbHass paboTa OOYYArOIIMXCS OCYIIECTBISETCS Ha TPOTSHKCHUH HW3YYCHHS BCE
JMCIUTIIIMHBI B COOTBETCTBUH C YTBEP)KICHHOM B yUeOHOM IUTaHE TPYAOEMKOCTHIO U COCTOUT 3!
- paboTBl CTYIEHTOB C JICKIMOHHBIMH MaTepHalaMH, TIOMCKa W aHajlu3a JUTEepaTypbl W
AJIEKTPOHHBIX HCTOYHUKOB MH(POPMAIIUHU T10 33JJaHHOH TeMe;

- BBINIOJIHEHHUS 3aJaHUH 1J1s1 caMocTosTeNibHOK padboTel B DNMOC COI'Y;

- U3YUYCHUA TCOPCTUUCCKOTO U CTATUCTUUCCKOI'O MaTepuajia JJIsd IMOATOTOBKHU K
CCMHHAPCKHUM 3aHATHAM,

- TIOJITOTOBKH K SK3aMEHY.

CamocrosiTennbHasi paboTa CTYJIEHTOB TMPOBOJUTCS B BHJIE MHCHBMEHHBIX JOMAITHUX
3aJaHuil (B TOM 4YHCIIe, Pa3HOYPOBHEBBIX 3aJaHMil), MOATOTOBKM KOHCIIEKTOB IO TeMaM
MpakTUYeCKUX 3aHATUNA. CTyJIEHTbl NMUCHMEHHO BBIMOJHSIOT 3aJaHusl ISl CaMOCTOSITEIbHOU
paboThl, TMONB3YySICh TEOPETHUECKHM MarepuayioM (KU, YyuyeOHas JMTeparypa U
WHTEPHETPECYPCHI TI0 JAHHOW TeMeE), MOCJEe Yero MPOBOIUTCS OOCYKIICHHWE JAHHOW TEMBI IO
PYKOBOJICTBOM TIpEIOaBaTEIS.

Borpocsl, BEIHOCUMBIE Ha CaMOCTOSATEILHOE U3YUYCHHE, a TaKXKe yuyeOHas JuTeparypa u
METOJIMYECKUI MaTepHal MO OpraHU3aIMH CaMOCTOSTENIbHONH pabOThl CTYIEHTOB OTPa)KEHBI B
Y4eOHO-METOIUYECKON KapTe MUCHUIUIMHBI, a TaKKe Ha CaiTe NUCTAHIIMOHHOTO OOydYeHUs
COI'Y momanxka cucremsl «MOODLE» 1o ccpike: http://Ims.nosu.ru/.
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[To xaxmoil W3 TeM [JIsi CaMOCTOSATENIbHOTO W3y4Y€HHUs, TPUBEICHHBIX B pabouyeit
mporpamMme, CTyJIEHTaM CJeAyeT CHadajga MpPOYUTaTh PEKOMEHJIOBAHHYIO JIUTEpPATypy U TpH
HEOOXOJUMOCTH COCTaBUTh KPATKUN KOHCIEKT OCHOBHBIX MOJIOKEHUH, TEPMHUHOB, CBEICHUIA,
TpeOyIOMINX 3aIOMUHAHUS U SBISIONINXCS OCHOBOIOIATAIOIIMMU B ATON TEMe.

[Ipu moAroToBKe 3aJaHUI IO CAMOCTOSATENBHON paboTe CTyIeHTaM HEOOXOIUMO
OpPUEHTHUPOBATHCS HAa KOHCIIEKTHI JICKIINM, PEKOMEHIyEMYIO JIUTEPATYPY.

Jns paciimpenust 3HaHUM 0 JUCHUIUIMHE PEKOMEHAYETCS UCIIONIb30BaTh IHTEpHET-pecypChl:

MIPOBOJIUTH MOWCK B PA3IMYHBIX CUCTEMAX, TAKUX KaK OOIIHE MOUCKOBBIC CUCTEMBI:
www.yandex.ru, www.google.ru, a Takxe clenraibHble TOUCKOBBIE CUCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3agaHus A1 CaMOCTOSITEIbHOM PadoThl CTYICHTOB 110 AUCHHUILIMHE

CamocrosTenbHas paboTa CTyJICHTOB, IPETyCMOTPEHHAsS yUeOHBIM IUTAHOM, JOJDKHA
COOTBETCTBOBATH O0JIee MTyOOKOMY YCBOCHHIO N3y4aeMoro Kypca, GOpMUpOBaTh HaBBIKH
UCCIIEI0OBATENbCKONW  PabOThI u OpUEHTHPOBATh CTYJEHTOB  Ha yMEHHE
MPUMEHSTh TEOPETUUECKHIE 3HAHUSI Ha IPAKTHKE.

3amaHus JUIS CaMOCTOSATENBbHOM pabOThl COCTABIAIOTCS MO pas3lielaM U TeMaM, I10
KOTOPBIM HE MpPEeIyCMOTPEHbl ayIAUTOpHBbIE 3aHATHs, 700 TpeOyercs JONOJHUTEIBHO
npopaboTaTh W IpOaHAIW3UPOBATh PAacCCMATPUBAEMBIN IpenojaBaTeieM MaTepual B 00beme
3aMJIaHUPOBAHHBIX YaCOB.

3aaHus IO CaMOCTOSATENILHONW paboTe MO TUCIUITIIMHE MOTYT OBITh CIIEIYIOLINX BU/IOB!

~ KOHCIIEKTUPOBaHHE EPBOMCTOUYHUKOB U APYrol yueOHOU TUTEpaTyphl;

* mpopaboTka ydeOHOro Marepuaia (1o KOHCIEeKTaM JIEKIUH y4eOHOH 1 HayYHOH
JTUTEpaType) U MOJArOTOBKA JIOKJIA0B HA CEMUHAPAaX U MPAKTUYECKUX 3aHITHIX, K
YUYACTHIO B TEMaTHYECKUX TUCKYCCHSX U JIETIOBBIX HIpPax;

*  BBIIOJHEHUE KOHTPOJBHBIX padOT, TBOPUECKUX (IPOEKTHBIX) 3a/1aHU;
* pelleHue 3a/ay;

* MOACIUPOBAHHUE W/WIU aHAJIH3 KOHKPCETHBIX HpO6HeMHbIX CI/ITyaI_II/Iﬁ;

° aHaJIN3 CTATUCTUYCCKUX U q)aKTI/I‘ICCKI/IX MaTepuraIoB, COCTABJICHUC BBIBOJAOB Ha OCHOBC
IMPOBCACHHOI'O aHaJIM3a U T.1.

Pesynbratel  camocTOsITENIbHON — paOOTBl  KOHTPOJHUPYIOTCS — MpernojaBaTesieM |
VUUTHIBAIOTCS TPHU aTTeCTallMd CTyAeHTa (9k3ameH). [Ipu 3ToM TpoBOAATCA: TECTUPOBAHUE,
AKCIPECC-OMPOC HAa CEMUHAPCKUX M MPAKTHUYECKUX 3aHATHUSAX, 3aCIyLIMBaHHE JOKJIAJOB,
IIPOBEpPKa MUCbMEHHBIX padoT U T.1.

CamocrosaTenbHass paboTa CTYyAEHTOB BKJIIOYAET BBIMOJHEHHE JOMAITHHUX 3aJaHUi K
KaXXIoMy JTa0OpaTOPHOMY M MPAKTUYECKOMY 3aHSATHIO. 3aJJaHUsI COAEPHKAT YCTHYIO IMOATOTOBKY
10 TEOPETUIECKUM BOIIPOCAM.

Jns TOATrOTOBKM K 3aHSATHAM CTYACHTHI MOJB3YIOTCS YYeOHMKaMH M y4EOHBIMH
nocoOusIMH,  YKa3aHHBIMM B  CIHCKE  pPEKOMEHJIOBAHHOM  JIMTepaTypbl, a  TaKxke
MHTEPHETUCTOYHUKaMU. Bce Meroaumdeckwe Marepuaigbl TMPEACTaBICHBI B CHCTEME
quctaniimoHHoro ob0yuenuss COI'Y (Caiit /IO COI'Y Ha mnomaake cuctemsl « MOODLE» no
ccoutke: http://Ims.nosu.ru/).

MeToanuyeckne peKOMEHIAUM 110 HAIMCAHUIO pepepaToB (I0KJIAI0B)
Pedepar (noxian)— nucbMeHHas paboTa, coJepkalias KpaTkoe U3JI0KEeHUE aKTyaIbHOU
HaYYHOH NMPOOJIEMBI U €€ COBPEMEHHOM TPAKTOBKM Ha OCHOBE IOCJIEAHUX HAYYHBIX W3bICKAaHUN
1o 3Toit TeMe. OH sABIIseTCS AEMCTBEHHON (OPMOI CaMOCTOSTEIBHOTO UCCIIEI0OBAHUS
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aKTyaJIbHBIX UCTOPUUYECKHUX MPOOJIEM HA OCHOBE M3YyUYEHUSI COOTBETCTBYIOIIUX PA3/CIIOB
y4eOHBIX TTOCOOUH, CTICIIMAIBHOW MOHOTpaUIECKON JTUTEPATYPHI, a TAK)KE HAYYHBIX CTATEH,
OTpaXKAOIIUX MOCIETHUN HCCIEA0BaTENbCKUH OIBIT B 00J1aCTH U3y4yaemMoro Bompoca. Pedepar
ImomMoracrT Bblpa6OTaTb HAaBBIKU U IIPUEMBI CAMOCTOATCIIBHOI'O HAYYHOT'O IMTOMCKA, I'PaMOTHOI'O U
JIOTUYECKOT0 U3JI0KEHHUsI MaTepuraa, CIoCOOCTBYET MPUOOIIIEHUIO CTYIEHTOB K
Hay‘IHOHCCHGIIOBaTCHBCKOﬁ ACATCIIbHOCTH.

[TocnenoBaTenbHOCTH PaOOTHI:

1.Be16op Tembl nccnenoBanus. Tema pedeparta BRIOUpAETCs CTYJICHTOM Ha OCHOBE
€ro Hay4Horo uHTepeca. Takke MOMOIIb B BBIOOPE TEMBI MOXKET OKa3aTh MPENO/1aBaTeNb.

2.IlnanupoBanue wuccienoBaHus. Bxmowyaer cocrtaBieHue IUiaHa pedepata u
KaJeHJapHOro IUIaHAa HAy4YHOro wuccienoBaHus. KaneHgapHbI IUlaH HcCielOBaHUS
BKJIIOYAET CJIEAYIOUINE 3JEMEHTH: BbIOOp M (opMyiHpoBaHHEe HpoOieMbl, pazpaboTka
IUIaHA MCCIIEA0BaHUS U NPEIBAPUTEIBHOTO MIaHa pedepara; cOOp U N3ydyeHHE UCXOTHOTO
Marepuana, IIOWCK JIUTEPAaTyphl; aHAIW3 COOpPaHHOTO MaTrepuanga, TeopeTHdYecKas
pa3paboTka TpOOJIEMBI; COOOLICHHWE O MPEIBAPUTENBHBIX PE3yJbTaTaX HCCICIOBAHHS;
OKOHYATEJIbHBINA BapuaHT paboThl; 00cyxaeHue pedepara (Ha ceMuHape u T. I1.).

[Tnan pedepara xapakTepusyeT ero cojepkaHue u cTpykTypy. OH JOJDKEH BKIIIOYaTh B
ceOsi: BBEJEHHUE, I'Zleé OOOCHOBBIBAECTCS AaKTYalIbHOCTb MHPOOJEMBI, CTaBATCA LENb M 3aJauu
UCCIIC/IOBAHMSI; OCHOBHAasi 4YacTb, B KOTOPOW pAaCKpbIBACTCSA COJEp)KaHHE MPOOJIEMBI;
3aKITI0YEHNE, I71e 0000IIal0TCS BBIBOIBI 110 TEME U JAFOTCS MPAKTUIECKUE PEKOMEH/TAIIHH.

3.Ilouick u wm3ydeHue auteparypbl. s BBIABICHHS HEOOXOAMMOW JIMTEpPaTyphl
cleyeT oOpaTuThCcsl B OMONMOTEKY WIIM K mpenoaaBarento. [lomoOpanHyro autepatypy
cienyer 3aduxcupoBath cormacHo ['OCT mno OubanorpapuueckoMy OMUCAHUIO
IIPOU3BEICHUN I1€YaTH.

Jlns pazpaboTku pedepaTa JOCTATOYHO U3YUYCHHS 4-5 BaXKHEHIIMX CTaTe 10 M30paHHOU
npobineme. [lpu wu3ydeHHH nuUTEpaTypbl HEOOXOAMMO BHIOMpATh MaTepHal, HE TOJIBKO
MOITBEP K IAIOIIUH MTO3UIIUIO aBTOpa pedepara, HO U MaTePUaI JUIS TOJIEMUKH.

4.00paboTka matepuana. [Ipu 06paboTke MoydeHHOr0 MaTepralia aBTop JAOJKEH:
CHUCTEMAaTHU3HPOBATh €0 MO pa3jesiaM; BBIABUHYTh U OOOCHOBATH CBOM THIIOTE3bI; OMPEACIUTH
CBOIO TO3HIINIO, TOUKY 3PEHHS TI0 paCCMaTpUBAEMOM MPoOIeMe; YTOUHUTh O0BEM U COJICpIKAHUE
MOHSTUH, KOTOPBIMU MPHUXOJIUTCS OINEPUPOBATH NpU pPa3pabOTKe TeMbl; CPOPMYIUPOBATH
ONpEeAeNeHUs] W OCHOBHBIE BBIBOJBI, XapaKTEPU3YIOIIUE pe3yibTaThl HCCIEIOBAHUS;
OKOHYATeNbHO YTOUYHUTH CTPYKTYPY pedepara.

5. Odopmnenue pedepara. Ilpu odopmiennn  pedepara peKOMEHIyETCS
MPUACPKUBATHCS CAeAYOMUX npaBwil: Ciaeayer mucaTh JUIIb TO, YEM aBTOP XOYET BBIPA3UTH
CYIITHOCTh TIPOOJIEMBI, ee JIOTHUKY; [IncaTh cTporo mocienoBaTelbHO, JOTUYHO, T0OKA3aTeIbHO (TI0
cXeMe: Te3uc — 00OCHOBaHHWE — BBIBOM); [lucarh spko, 0Opa3HO, )KUBO, HE TOJBKO BCKpPBIBAs
WUCTHUHY, HO M OTpa)kas CBOIO TO3HWIIMIO, TPOMaraHaupys IMOJydeHHBbIE pe3ynbTathbl; [lucarth
OCMBICIIEHHO, CcOOJIofasi TMpaBWia TpaMMaTUKHU, HE 3JI0YNOTpeOsss HayKooOpa3HbIMU
BBIPOXKCHUSIMHU.

Pedepar BhIONHSETCS B COOTBETCTBHM C TPEOOBAaHUSMHU CTaHIAPTOB, pa3pabOTaHHBIX
JUIl TaHHOTO BHJAa JOKyMmMeHTOB. PabGora momkHa OBITH BBIMOJHEHA Ha Oenoil Oymare
craggaptHoro Jymcrta A4. TexcT momKeH OBITH OTIEYaTaH Ha KOMITBIOTEPE B TEKCTOBOM
penaktope Microsoft Word u oTBeuaTs criefyromuM TpeOOBaHUAM: MTapaMeTphl MOJEH CTpaHMIL
JIOJKHBI OBITH B Mpejenax: BepxHee u HIbKHee — mo 20 MM, npaBoe — 10 mm, neBoe — 30 MM,
mpudt — Times New Roman , pazmep mpudra — 14, MEKCTpOUHBII HHTEPBAI — MOy TOPHBIH.
Jlenra mpuHTepa — ToNIBKO u€pHoro nBeta. Hymepauus crpanun B pedepare 10KHA OBITH
CKBO3HOI, HAUMHAsl CO BTOPOIl CTPaHUIIBI.



[Ipu usnoxxennn mMarepuaga HEOOXOAUMO NMPUAEPKUBATHCS MPUHATOTO IJIaHA.

bubnuorpaduyeckuii CUCOK COCTaBISETCS Ha OCHOBE HCTOYHHMKOB, KOTOpBIE ObUIH
MPOCMOTPEHBI M U3YYEHBI CTYJEHTOM TpU HamucaHuu pedepara. JlaHHBINA CIHUCOK OTpa)kaeT
CaMOCTOSITENIbHYIO TBOPYECKYI0 pabOTy CTyAEHTa, YTO IMO3BOJSET CYAUTh O CTEHEHU €ro
MOJATOTOBKM M YIIyOJeHWH B BBIOpaHHYIO TEeMaTHUKy. Bcsi WCHonb30BaHHas JUTEpaTypa
pa3Melaercs B CICAYIOIIEM HOPSAJKE: 3aKOHOJATEIbHBIE AKThI, IOCTAHOBIICHUS, HOPMaTUBHBIE
JIOKYMEHTBI; BCs yueOHas IuTepatypa B al(paBUTHOM MOPSIKE, 3aTEM CPEICTBA MEPUOTNIECKOM
nevyaTy B an(aBUTHOM MOPSIKES; UCTOYHUKHU U3 ceTH VHTepHeT.

MeTtoauyeckue peKOMeHAAIMH 110 HCI0JIb30BAHNI0 HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTUH 00y4YeHust

Jnst u3ydeHust JCKIIMOHHOTO MaTepuaia TUCHUILTHHBI IPUMEHSIOTCS ayIUOBU3YyaJIbHbIC
(MyITbTHMENUITHBIE) TEXHOJIOTHH, KOTOpble HE OTPHULAIOT TPaJUIHMOHHBIC, IPOBEPEHHBIC
BPEMEHEM METOJbl TpENoJaBaHMs, HO, NpPU OTOM, OHH I[OBBIIAIOT  HATJIAJHOCTS,
UH()OPMATUBHOCTh, ONEPATUBHOCTh B TOjAa4e HH()OPMALUH, IO3BOJSIOT IKOHOMHUTH BpEMs
3aHSATHIA.

Kaxmnoe mnpakTrueckoe (CeMHHApCKOEe) 3aHATHE MMEET CBOKO 0co0yo  ¢opmy
MPOBEJICHUS, CBOIO METOJOJIOTHYCCKYIO CIEIM(UKY, YTO MO3BOJSIET Pa3BHBATh y CTYACHTOB
pa3nuuHble Kak OOIIEKyJIbTYpHBIE, TaKk M IpodecCHOHaTbHbIe KoMneTeHnuu. [locraHOBKa
npoOsieMbl, pa300p aKTyalbHBIX KOHKPETHBIX W THUIOTETHYECKHX CUTyallud, CO3JaHHe
aTMoc(epsl Auanora MeX.Iy HperoaaBaTe]eM U IPYIIoN MO3BOJSEeT padoTaTh WHAWBUIYAIHHO
U B MaJbIX TPYIax, KOJUIGKTUBHO OOCYKIaTh ONPEICIICHHbI TeMaMH Marepuall, a TaKKe
MHHIMHPOBATH CAMOCTOSATENBHYIO Pa0boTy cTyAeHTOB. IIpu ocMbIcieHnN cosiepKaHusl BOIIPOCOB
NPaKTHYECKUX 3aHATHI TpeCIeyeTcsl Iellb COOMI0IaTh MPEEMCTBEHHOCTh B MPO(ECCHOHATEHOM
Y B TBOPYECKOM Pa3BUTHU CTYCHTOB.

KoHTpons caMocToATENNFHON paboThl CTYIEHTOB NMPH3BAaH CAEIAaTh MPOLECC OOydeHHs
OoJiee 1ETOCTHBIM M OpraHu4HbIM. Ero 3asaya He OCTaBUTH Oe3 BHUMAHUS JaKe, HA MEPBBIM
B3IUISL/1, MaJIO3HAYUTEIIBHBIC BOIIPOCHI.

MeToanuecKkue YKazaHnus 1Jisg oﬁyqammuxm 10 OCBOCHHIO TUCHHUITIMHbI

Bunx yaeOHBIX 3aHITHIA Opraamu3anus AesITeTEHOCTH CTyIeHTa

Jlexkus ITocelieHre JIEKIMOHHBIX 3aHATHUM W KOHCIEKTUPOBAHUE JIEKIIMOHHOIO
MaTepI/IaHa SABJIACTCA HEOAOCTATOYHBIM yC.IIOBI/IeM JJIA yCHeIHHOI‘O yCBOGHI/ISI
JUCIUILIUHBL, CTyIeHTY HEOOX0IMMO CUCTeMAaTHUECKU padoTaTh ¢ yUeOHOU
U METOAMYECKON JUTEPAaTypod, PEKOMEHIYEMOW II0 KaXKIOMY pasieiy
JISKTOPOM, JIOTIONHSS KOHCIIEKT JICKIMH HEOOXOTUMBIMU TOSCHEHUSIMH,
YTOYHEHUSMU M TEPMHHAMHU 10 u3ydaeMmoil Teme. HeoOxoammo mnwmcaTth
KOHCIEKTHI JIEKIIUH: KpaTko, cxematnyHo. [locrmenoBarensHo pukcupoBath
OCHOBHBIE TIOJIOKEHHUS, BBIBOJBI, (HOPMYIHUPOBKH, OOOOIIEHHWS; TOMEYaTh
Ba)XXHBIE MBICIH, BBIJIETSATh KIIOYEBbIE CJIOBAa, TepMHUHBLL. IIpoBepsATh
TEPMUHBI, TOHATUNA C TIOMOILBIO IHIIUKIIONEINN, CIOBapeu, CIPAaBOYHUKOB C
BBIMICHIBAHHEM TOJKOBAaHUN B TeTpaab. OO0O3HAUUTH BOMPOCH], TEPMUHBI,
MaTepI/IaJI, KOTOpI)II\/II BBI3bIBACT Tp}II[HOCTI/I, IIOMECTUTH U IIOIIBITATHCSA HaﬁTH
OTBET B PEKOMEHIyeMol nuTeparype. Eciu caMoCTOSTENbHO HE yHaeTcs
pa3o0parbcs B MaTepuaie, HeoOXoAuMO CHOPMYITHUPOBATh BOMPOC U 33/1aTh
MPENOIaBaTENI0 HA KOHCYJIbTAlluH, HA IPAKTUYECKOM 3aHSATHUU.

JlaGopaTtopHoe 3ansitue | JlabopaTopHble 3aHSATHS HampaBleHHl Ha (POPMHPOBAHWE MPAKTUIECKHX




YMEHUH, CBS3aHHBIX C OpraHu3aliedl akTUBHOIO  B3aUMOJEUCTBHS
YYaCTHUKOB OOpa30BaTENBHOTO TIpollecca MO W3YYEHHIO Marepuala,
3aKpeIUICHUE TPAKTUYECKMX HABBIKOB ISl PEHICHUS NPOGECCHOHAIBHBIX
3ama4. [Ipyu MOArOTOBKE K 3aHATHSAM HEOOXOIUMO TOBTOPUTH JICKI[MOHHBIN
MarepyaJl IO M3y4aeMOH TeMe, U3Y4YUTb MaTepuaj, PEKOMEHIOBAHHBIN
MperoAaBaTeieM 1Mo ChuckaMm juteparypbl. [loaroroBka k nabopaTopHBIM
3aHATUSAM TIpECcieNyeT JBE OCHOBHBIE LEIH: IMEpBOE - IOBTOPEHHUE
M3YyYEHHOro Martepuana. [[ias 3TOro HCHONB3YIOTCS KOHCIEKTHI JICKLIMM,
peKoMeH0oBaHHas 15 OCHOBHas U JONOJHUTENbHAS JUTEPATypa; BTOPOE -
yroyOneHne 3HaHMA 10 Teme. JlaboparopHble 3aHATHS CIOyXar s
3aKPEIUICHUS TEOPETHUSCKUX OCHOB, H3JIaraéMbIX B JICKITUSAX, TOTYYEHUS
MPAKTHYECKUX HABBIKOB PEIICHUs MPOPEeCCHOHANBHBIX 3a1a4. OHU IPOXOAST
C WCIIOJIb30BAHUEM CTCHOB, METOJAMUYCCKUX yKa3aHUH, y4eOHO-HArJISIHBIX
MOCOOMIA, B KOTOPBIX OTPAXKEH HEOOXOIUMBI MUHUMYM 33]1a4 JUIsi OCBOCHUS
pa3enoB W TeM JUCHUIUIMHEL. 3aBeplIaloiedl 4acThio JTabopaTopHOU
paboTsl sBisiercss odopmieHre B pabouelt terpamu ortuera. ConeprxaHue
OTYeTa OIpPENeTsIeTCs TeMOM 3aHATUS W MOXET BKII0YaTh B ce0S BOMPOCHI
pasnmgHOTO Xapakrepa. Tak mpu mpoBeneHWH J1abOpaTOPHOH pabOTH B
COCTaB OTYETa MOTYT BXOJHUTH: KPATKOE OMUCAHUE METOIWKU BHITIOTHEHUS
paboThl; cxema JIabopaTOpPHOM YCTAHOBKH; HEOOXOAMMBIE pacyeThl IO
00paboTKe MOJyYeHHOW WH(pOpPMAIMK; aHAJIW3 TOJYYEHHBIX JaHHBIX U
oOmiee 3akiroueHue (BBIBOABI). JIOTIOMHHUTENBHBIE W WHAWBHIYaTbHBIC
TpeOOBaHUSI U3JI0KEHBI B METOJTUYECKHUX TTOCOOUSIX K KaKIoW JabopaTopHOU
pabote

IInceMeHHbBIE JOMANTHHE
3aaHusA
(KOHCIEKT)

3HaKOMCTBO C OCHOBHOM U JOMNOJHUTEIBHOM JHUTEPaTypoH, BKIOYas
CIIpaBOYHbIC M3JaHUS, 3apyOeKHbIE WCTOYHHKH, KOHCIEKT OCHOBHBIX
MOJIOKeHUH, TEPMHUHOB, CBEICHHWH, TpeOYIONMX  3allOMHUHAHHA U
SBJIIOMINXCS. OCHOBOITOJIATAIOMNMHY B 3TOH Teme. CocTaBlIeHHEe KOHCIIEKTOB
MO MPOYUTAHHBIM JIUTEPATYPHBIM HUCTOYHUKAM H Jp. [IpuW MOATOTOBKE K
3aHSATHIO HEOOXOMUMO OPHEHTHPOBATbCS HA  KOHCIEKTHI  JICKLHH,
PEKOMEHIyeMYIO JIUTEPaTypy.

[Mo xaxgol W3 TeM AN CaMOCTOSTEIBHOTO W3y4YCHHMs, NPHUBEICHHBIX B
paboueil mporpaMme, cieqyeT CHadana MpPOYUTATh PEKOMEHIOBAHHYIO
JUTEPATYPY U NPU HEOOXOJMMOCTH COCTABUTH KPATKUH KOHCIIEKT OCHOBHBIX
MOJIOKeHNH, ~TEPMHUHOB, CBEACHHWH, TpeOyIONMX  3allOMHHAHUA U
SBJISIOIINXCS] OCHOBOIIOJIATafOIMMH B 3TOU TEMe.

Jns pacmdpeHusi 3HAHWK 10 JUCLMIUIMHE PEKOMEHAYETCS HCIOJIb30BaTh
WNurepHeT-pecypcesr:

MPOBOJNTH MOUCK B PAa3IMUHBIX CHCTEMax, TAKUX KaK OOIIUE IOMCKOBBIC
cucteMbl: www.yandex.ru, www.google.ru, a Takke CIEIHAaIbHbIC
MTOMCKOBEIE CHCTeMBI: Www.chem.msu.su, www.chemnavigator.hotbox.ru.

KonTpoasHas padora
(mucbMeHHas )

Lenp KOHTPOJIBHOM PabOTHI - MPOBEPKA Pa3BUTHS HABBIKOB, YCBOCHHUS
W 3aKpeIuleHus MaTepuana, MOJTY4YeHHbIX MPHU W3Y4YeHUH AMCLMUIUIMHBL, U
BBITIOJTHAETCSl CTYACHTaMH 3a04HOro oOyueHus. PaboTa BbINONHSETCA 1O
WHAMBUYyAJbHBIM 33JaHUSAM MAIUIMHOMMUCHBIM MIM PYKOIHUCHBIM TEKCTOM.
PaboTta nmaer BO3MOXHOCTb YCTAaHOBUTH CTEIECHb YCBOCHHS MaTepHaia H
YMEHUE NPUMEHATh 3HAHWSA, IOJMYYCHHBIE INPHU H3YYEHUM IUCLUIUINHBI.
Pabota




CrocoOCTBYeT  OBIAJACHHWIO  MaTepHalioM, TPUBUBAaeT HAaBHIKU B
CaMOCTOATEIHPHOM pEIIEHNH TNPAKTUYECKHX BOMPOCOB W B paboTe cC
JINTEPATyPOH.

3adeTt (YCTHBII) OueHka OTBETa Ha 3a4eTe MPOBOJUTCS B COOTBETCTBUU C [lonoxkenuem
0 0aITHHO - PEUTUHTOBOM cHucTeMe OIleHKH 3HaHui ctyaeHToB COI'Y.

8. OneHoYHBIE CPEACTBA /U1l TEKYIIEro KOHTPOJIsI yCIIeBAeMOCTH, PYyOesKHOI
aTTeCTAIMH U MPOMEKYTOYHOI ATTECTAIIMH M0 HTOTaM OCBOEHUS
AUCHUTIIHHBI

PaGouas mnporpamma npeaycMaTpuBaeT NpPOBEIEHHE JEKIHUOHHBIX U MPAKTUYECKUX
3aHATHM, a TaKXke CIeAyIolMe BHUAbI padoT: CAMOCTOSTENbHYIO pabOTy CTYAEHTOB IO
MOJTOTOBKE YCTHBIX COOOIICHHUH, HAIMCAHUIO JIOKJIAJOB M 3CCE, IMOJArOTOBKY MPE3EHTALUN U
00CYXIEHUH 10 TeMaM JUCUUIUIMHEI - paboTy B aKTUBHOM W MHTEPAKTUBHOM (hopMax.

Pabouas nporpamma npeznonaraeT TEKyIU U IPOMEXKYTOUYHbIN KOHTPOJIb 3HAHUH.

Texywuti KOHMpPOIb — ITO HENPEPBIBHO OCYILECTBIIIEMbII MOHUTOPHUHT YPOBHSI YCBOEHUS
3HaHUM W (QOPMHMPOBAHUS YMEHMH M HABBIKOB B TEUEHHE CEMecTpa WIM Y4eOHOro roja.
Texyuuii KOHTPOJIb 3HAHUM, YMEHUN U HAaBBIKOB CTYJEHTOB OCYIIECTBISETCS B XOJ€ Y4eOHBIX
(ayIMTOPHBIX) 3aHATHH, NPOBOAMMBIX MO pacnucaHuio. dopMamMu TEKyIIEro KOHTPOJIS
BBICTYIIAIOT ONPOCHl Ha CEMHUHAPCKUX M NPAKTHUUYECKUX 3aHATHUAX, a TaKkKe KopoTkue (no 15
MUH.) 33/IaHUS, BBIIOJHSEMbIE CTYJIEHTAMU B Hayajie JIGKIUH C LEJbI0 MPOBEPKU HAJIUYUA
3HaHUM, HEOOXOIUMBIX [yl YCBOSHHSI HOBOI'O MaTepHasa WiK B KOHIIE JIEKIIUHU /7S BBIICHEHHUS

CTEIIEHU YCBOCHMS U3JI0KEHHOI0 MaTepuaa.

Pybesicnviti konmponb OCyHIECTBIISIETCS 10 OKOHYAHMM M3Y4YEHHs MaTepuaa MOIyJs B
3apaHee YCTaHOBJEHHOE BpeMs. PyOeXHbI KOHTpPOJb MPOBOAMTCA C LEJIbIO ONpEeTeHHS
KayecTBa yCBOCHHUS MaTepuasia yueOHOro Moyl B IeJIoM. B TedueHue cemectpa MpOBOIAUTCS
JIBA TAKUX KOHTPOJILHBIX MEPOIPUSATHS 110 TpauKy.

KOHTpOJII)HbIe 3aJaHusA (JIeMOBepCI/II/I) AJid OIMCHKH 31—[2\1—[1/]171, yMeHHﬁ, HAaBbIKOB H

(n1M) oNbITA AeATETbHOCTH, XapaKTepHU3YIOIIUX 3Tanbl (JOPMHPOBAHUSA KOMIETEeHIMIl B
npoiecce 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMblI

Tunosble 3a1aHus 11l NPAKTHYECKUX(J1a00PATOPHBIX) 3aHATHH

Tema: «/lunamuka TBepaoro rejaa» KonrpojabHas

padora.
Bapmuanrt 1. (3.3; 3.14; 3.23; 3.44)
1) K 0601y omHopoHOTO AHicka paanycom R=0,2 M mpuiiokeHa mocTosHHAs KacaTeIbHAs
cwia F=98,1 H. [Ipu Bpamienuu Ha AUCK 1€HCTBYET MOMEHT CUJI TPEHUS My =49H M

Haiiu MacCy m AUCKa, €CJIM U3BECTHO, YTO JUCK BpallacTCs C IOCTOAHHBIM YTJIOBBIM

YCKOPEHHEM € =
100 pag/c?

OtBer: m = 7,36 xr




2) JIBe rupu pa3HOil MacChl COeIMHEHBI HUTBIO M MIEPEKUHYTHI uepe3 OJIOK, MOMEHT
MHEPIMH KOTOporo J=50KT - M? u paauyc R=20 cM. B0k Bpammaercsi ¢ TpeHHEM U MOMEHT CHJI
tpenus M=98,1 H-m. Haitti pa3socTs HaTspkenuit autu 11 — T2 110 06 cTopoHs! 6J10Ka eciu

M3BECTHO, YTO GJIOK BPAILAETCS ¢ TIOCTOSHHBIM YIJIOBBIM yeKopeHuem € = 2,36 pan/c?
Otsert:

1
Ty =T == (e + M) = 1,08 H

3) HaifTi KMHETHYECKYHO SHEPTHIO BEOCUIICANCTA, SAYIIEro co cKopocTbio V = 9 KM/Y,
Macca Benocunenucta BMECTE ¢ BEJIOCUIIEAOM =78 KT, IPUYEM Ha MaCCy KOJIEC MPUXOIUTCS
my=3 kr. Koseca Benmocuneaa cuutatb 00py4amu.

OtBer: W =253 Ik

4) Uenosek Maccoii 60 KT HaXOAUTCS Ha HEMOABMXKHOU matdopme maccoid 100 kr. Kakoe
YHUCJI0 000POTOB B MUHYTY OYJIET JenaTh miaTdopma, eciiu 4eI0BeK OyAeT IBUTaThCs 110
OKPYXKHOCTH PaJlycoM 5 M BOKpYT ocH BparieHusi? CKOpOCTh IBHKEHHS YeIOBeKa
oTHOcUTeNbHO Tathopmsbl 4 kM/4. Paguyc mnardopmer 10 M. Cuutats miatdopmy
OJTHOPOJTHBIM JIMCKOM, a YeJIoBeKa — ToueHou Maccoid. OtBeT: n = 0,49 06/mMuH

Bapmuanr II. (3.5; 3.15; 3.25; 3.42)

1) Onuopoanslii quck paguycoM R=0,2 M 1 Maccoil m=35 Kr BpaliaeTcsi BOKPYT OCH,
MPOXOJAIICH Yepe3 ero HeHTp. 3aBUCUMOCTh YIJIOBOM CKOPOCTH BpallleHus AUCKa OT BPEMEHU
naercs ypaBHeHueM @ = A + Bt, rie B=8 pan/c?. Haiitu BeMuuHy KacaTenbHOM CHITBI,
MIPUJIOKEHHOM K 0001y nrcka. TpenueM npeHeOpeys.

Oteer: F=4,0 H

2) brok maccoit m=1 kr ykpernieH Ha koHIile cTofa (cM. puc. 1 u 3agauy 2.31). ['upu A u B
paBHOI Macchl M1 = Mo= ] KT coeAMHEHBI HUTHIO U MEePeKUHYTHI uepe3 O1ok. Koadduunent

tpenus rupu B o cron £ = 0,1.Bnok cunrars o HOpoHEIM mucKOM. TpeHreM B OI10Ke
npene6peun. HaifTi: a ) ycKopeH#e, ¢ KOTOPBIM JBHKYTCS THpH, 0 ) HaTsvkenne 11 M T2 pureit.

OtgerT: a) a=3,53 M/c? 6) 1 =63H, T, = 4,5H

3) C xakoil HauMeHbIeH BHICOTH H TOKEH cheXxaTh BEJIOCHIIENCT, YTOOBI IO HHEPIIHH
(6€3 TpeHwust) mpoexaTh JOPOKKY, UMEIONTYI0 (HOpMy «MEpTBOI MeTim» paanycom R=3 M, u He
OTOPBATHCSI OT JJOPOXKKHU U BEPXHEH TOUKHM MeTiIH. Macca BeIOCUTIEANCTa BMECTE C BEJIOCHUIIEIOM
m=75 Kr, mpuueM Ha Maccy Kojec nmpuxoaurcs M1=3 kr. Koneca BenocumeucTa canTarb
obpydamu. OTBeT:

H=2R +§(1+%) = 7,56 M

4) l'opusonTansHas mwiardopma maccoit 80 Kr u paanycom 1 M BpalmaeTcs ¢ yriioBon
CKOpPOCTBI0, COOTBEeTCTBYIOMIEH yacTtore 20 00/MuH. B 1ieHTpe miatdopMbl CTOUT YEI0BEK U
JIep>KUT B pacCTaBICHHBIX pyKax rupH. Kakoe uucio o60poToB B MUHYTY OylleT J1e/aTh
mw1atdopma, eciy YeJI0BeK, OITyCTUB PyKH, YMEHBIIUT CBOM MOMEHT uHepuuu ot 2,94 no 0,98
KT - M2? Cuurath miatdopMy KpyTiabiM OJHOPOIHBIM JUCKOM.

Otget: n =21 06/mMuH

Bapuanr I1I. (3.7; 3.16; 3.30; 3.40)

1) K o6ony koneca, umeromiero ¢popmy aucka, paauycom 0,5 M u Maccoit m=50 kr
npuioxeHa kacarenbHas cuia 98,1 H. Haittu: 1) yrnoBoe yckopeHue koseca, 2) 4epe3 CKOJIbKO
BPEMEHHU I10CJIe HavaJla AEHCTBHSI CUIIBI KoJieco OyIeT UMeTh CKOPOCTh, COOTBETCTBYIOILYIO
gactoTe 100 06/c.

Orser: a) € = 7.8 pan/c? 0) yepe3 1 mun 20 c.

2) Jlrck Maccoit 2 KT KaTuTcsi 0€3 CKOMBKEHUS 110 TOPU30HTAIBHOM MII0CKOCTH, Jienas 4
00/c. Macca mapa 0,25 xr. HaiiTu kuHeTu4eckyto sHepruto aucka. OTBeT:



W, = 24,0 x

3) Koneco, Bpaiatoch paBHO3aMEJIEHHO TTPU TOPMOKEHHUH, YMEHBIIUJIO 32 1 MUH 4acToTy
Bpamienus ot 300 1o 180 06/mMuH. MOMeHT HHepIMH Kojeca paBeH 2 Kr - M2, Haiitn: a ) yriooe
YCKOpEHUE KoJieca, 0 ) TOPMO3AIINIl MOMEHT, B ) pa0OTy CHII TOPMOKEHUS, T ) YUCIIO OOOPOTOB,
C/IEJIaHHBIX KOJIECOM 3a 3Ty MUHYTY.
Orser: A) € = —0,21 paz/c® )M = 0,42 H- M. B) A=630 [Tx. T’) N = 240 06.
4) ['opuzonTanbHas muatgopma maccoit 100 Kr BpaiaeTcsi BOKpYT BEpTUKaIbHON OCH,
MpOXOsIIel yepe3 neHTp miatdopmsl, Aenas 10 o6/mMun. YenoBek Maccoit 60 Kr CTOUT mpu
3TOM Ha Kparo miardopmel. C Kakoil 4aCTOTON HaYHET BpalaThes iaThopma, eClid 4eI0BeK
nepeieT ot kpas miaThopMel k ee HeHTpy? Cuurarh miatGopmy KpyribiM OJHOPOIHBIM
JMICKOM, a YEJIOBEKA — TOUEYHON MacCoH.
OtBert: 22 06/MuH.

Tema: «Mexanuka xxujakocte u razos» Konrposabnasi

paodora.

Bapuanr 1. (4.1; 4.5; 4.13; 4.17)
1) HaiiTi ckopocTh TeueHus 1o TpyOe YIJIeKHCIOro raza, eClid U3BECTHO, YTO 3a Mojiyaca
yepe3 nonepevynoe ceuenue Tpyos! nporekaer 0,51 kr rasza. [LtoTHOCTD ra3a npuHATH paBHOU 7,5

Kkr/m> Huametp TpyOs! 2 cMm. (XKuakoctu (ra3sl) cuuTaTh HieadIbHBIMU HEC)KUMAEMbIMH
JKuakocTsiMu) OTBET:

v=20,12mM/c

2) Hunuaapudeckuii 6ak BeicoTo h=1 M HamoJHEH 10 KpaeB Booi. 1) 3a kakoe Bpemst BCs
BOJIbI BBUIBETCS Uepe3 OTBEPCTHE, pacloioxeHHoe y qHa Oaka? [1omaap monepeyHoro ceueHus
otrBepcTus B 400 pa3 MeHbIIIE TUIOIIAU TIONIEPEUHOTo ceueHus 6aka. 2) CpaBHUTH 3TO BpeMsI C
TeM, KOTOpO€ OHAJ00MIIOCH OBl /1711 BRITEKaHMSI TAKOT'O K€ KOJIMYECTBA BOJIbI, €CIIU Obl YPOBEHb
BOJIbI B 0OaKe Mojiep KUBAJICS TOCTOSTHHBIM Ha BeicoTe h=1 M oT oTBepctusa. OTBeT: 3 MUH

3) CMech CBUHIIOBBIX APOOMHOK JUaMeTpoM 3 U 1 MM OImycCTWiIH B 6aK ¢ TIUIEPUHOM
rryouHoi 1 M. Ha ckonbko mo3:xe ymaayT Ha THO APOOMHKHA MEHBIIIETO ThaMeTpa o
CpaBHEHHUIO ¢ Apobunkamu 00mbiero auamerpa? Jnnamudeckas BI3KOCTh IPU TeMIEpaType
ombita 14,7 I1?

Otser: Ha 4 muH.

4) Ha ctone crout cocyn, B 00KOBYIO MOBEPXHOCTh KOTOPOI'O BCTaBJIEH FOPU30HTAIBHBIN
KaIusip Ha Beicote M1 = 5 CM ot siHa cocyna. BHyTpeHHMi pagryc Kamuuispa r=1 MM u
mmHa =1 cm. B cocya HANMUTO MAIIMHHOE MACJIO, TNIOTHOCTH KoToporo 0 = 900 Kr/M> u
TUHAMHYECKash BA3KOCTb

n = 0,5 IIa « c. YpoBens Macia B cocy/ie moaep:kuBaeTcs Ha Boicore ho = 50 CM Bbime
kanuuisgpa. Haiity, Ha KakoM pacCTOSIHUM OT KOHIA Kanwuisipa (110 TOPU30HTANIN) CTPYsI ajaeT
Ha CTOJ.

Otset: Ha paccrosinum 1,1 cm.

Bapuanr II. (4.2; 4.6; 4.10; 4.18)

1) B nHE muIMHAPUYECKOTO COCyaa UMEETCS KPYTJIoe OTBepCcTHE nuaMeTpoM d=1 cMm.
Juametp cocyna D=0,5 m. Haiitu 3aBHCHMOCTS CKOPOCTH U TOHIKEHHST YPOBHSI BOJIBI B COCY/IC
oT BbICOTHI h 3TOTO YpoBHS. HaliTh uncioBoe 3HaueHue 3Tol CKOpOCTH i1l BbICOTHI h=0,2 M.
Otger: IIppn h=0,2 M, vi= 8 « 107*M/cC.

2) B cocyn nbercs Bona, mpuuem 3a 1 ¢ HanuBaercs 0,2 1 Boabl. KakoB 10kKeH ObITh

nuaMeTp d OTBEpCTHs B IHE COCYJIa, YTOOBI BOJa B HEM JiepKaslach Ha IIOCTOSHHOM YPOBHE
h=8,3 cm?



OtBer: d=1,4 cm.

3) [[Tapuk BCIUIBIBAET C MOCTOSSHHOW CKOPOCTBIO B )KUAKOCTH, IJIOTHOCTH KOTOPOil B 4 pa3a
00JIbIIe TUIOTHOCTH MaTepuaa mapuka. Bo CKoJIbKo pa3 cuiia TpeHus, IeUCTBYIOIas Ha
BCIUIBIBAIOIINHN IIAPUK, OOJIbILIE CHIIBI TSXKECTH 3TOTO IIapuKa?

Ortsert: B 3 pasza.

4) CranbHOI MIapHK MaJaeT B MHUPOKOM COCYE, HAIOJIHEHHOM TpaHCc()OpMaTOPHBIM
MacioM, IIOTHOCTh kKoToporo P = 900 Kr/M> u qurammyeckas Baskocts 1)=0,8 Ilas C.
Cuwuras, yto 3akoH Ctokca numeet Mecto ipu Re<0,5 (ecnu npu Berunciennu Re B kauectse
BeIMYMHBI D B3Th IMaMeTp 1IapuKa), HailTH MpeieabHoe 3HaueHue quameTpa mapuka. OTBeT:
D=4,6 Mmm

Bapuanr I11. (4.3;4.7; 4.11; 4.19)

1) Ha ctone crout cocys ¢ Bofoi, B O0KOBOi1 MOBEPXHOCTH KOTOPOTO UMEETCS MaJIoe
OTBEPCTHE, PACIIOIOKEHHOE Ha paccTostaud N1 OT 1Ha cocyna u Ha paccrosiaud 2 OT ypoBHS
BOJIbl. YPOBEHb BOJIBI B COCY/IE MOIEP)KUBAETCS MOCTOSHHBIM. Ha KakoM paccTostHUM OT
otBepcTust (110 TOPU3OHTAIIN) CTPYS BOJBI [IAaeT Ha cTos? 3a/1auy peninuTh Juis cirydaes: a) hy
=25cMu h,=16 cMm

6) h1= 16 cMm 1 h, = 25 cMm.

2) Kaxoe naBneHnue co3gaetr KoMIpeccop B KpaCKOIYJIbTE, €CIIU CTPYSI KUAKOCTH KPaCKU
BBITEKAET U3 HErO CO CKOpocThio 25 M/c? ITnotHocts kpacku 0,8 r/cme,

Otsert: p = 250 kl1a.

3) Kaxkoit HanbobI1Iet CKOPOCTH MOXKET TOCTHYb JT0XKAeBast Karis quamerpoM d=0,3 MM,
ecl IMHAMUYecKas BA3KOCTh Bo3myxa pasHa 1,2 « 107 I1? Otger: v = 4,1 m/c.

4) CuuTas, 4TO JAMHHAPHOCTD JBMKCHUS KUAKOCTHU (MM Ta3a) B HWIHHIPHUUECKON Tpyoe
coxpansercs npu Re<3000 (ecnu npu Beiuucinennu Re B kauecTBe BennuuHbl D B3SITH [1uameTp
TpyOBbI), MOKA3aTh, YTO yCJIOBUS 3a7a9u 4.1 (BBIIIE) COOTBETCTBYIOT JAMHUHAPHOMY JBHKEHHIO.
KHHeMaTH4ecKyIo BA3KOCTh ra3a IpHHATH pasHoi U=1,33x107°Mm?/c.

OtBet: Re=1800, 1.e. Re<3000 — aBM*KEHUE TaMUHAPHOE

JuiekTpomarHeTusm. [locTOTHHBIN TOK.
Bapnanr L.
1) JIBa comporusneHus R u r coequHeHs! NOCIEA0BaTENbHO U MOAKIYEHBI K HCTOYHUKY C
HanpspbkenueM U Haliiure BeTu4uHy CONIPOTUBIICHHUS I, €CJIM HAa CONIPOTUBIICHUH R BhInenseTcs
MOIITHOCTB N.

_ IR
r=U et R.
Ortger: VN
2) ConpoTHBIIEHHE OTPe3Ka MEIHOTO IMPOBoa LIMHBI L =1 M u cedenus s = | MM? paBHO 1

= 0,018 Om. IIpoBOJ MOKPBIT TOHKUM H30JUPYIOIIMM MOKpbITHE . KaKOBO CONPOTUBIIEHKE
KaTyIIKH MAacChl m = 2 KT, HAMOTaHHOH U3 TAKOrO MPOBOJIA, ECIIU TOTHOCTH Meu p= 9 r/CM° ?
Otsert: 4 Om.

3) N3 xycka npoBosioku conpotusiienrneM 700 OM HEOOX0IUMO CIeNIaTh HarpeBaTellb ¢
MAaKCUMAaJIbHO JOIYCTUMOM MOIIIHOCTBIO MPHU HANPSKEHUH UCTOUYHMKA Toka 220 B. Uemy paBHa
sTa MOIHOCTH? [IpuMedanne: MakCUMaIbHO JOIyCTHMasl CUjla TOKa ITpy HanpsbkeHuu 220 B
paBHa 1 A.

Ortset: 880 Bt. Bapuanr

II.



1) YTIOT ¢ TEPMOPETYJIATOPOM TP HOMHHATHFHOM HANIPSKEHUHU CETH MEPHOINICCKH
BKJItOUaeTcs Ha | MUHYTY, OJJIEP)KUBasi OYTH HEU3MEHHYI0 Temreparypy. [Ipu noHnxeHHOM
Ha 10% HanpsHKEHUU CeTH TO BpeMsl YBETUUHUBaeTCs 0 2 MUHYT. [Ipu kakoM HampsiKeHUH B
CETH TEPMOPETYJIISITOP CMOXKET MOJJECPKUBATH 3Ty TEMIIEPATypy.
Otset: 173 B.
2) 3a Bpems t = 40 ¢ B 11eIH, COCTOAILEH U3 TPEX OJJUMHAKOBBIX MPOBOJHUKOB, COEAMHEHHBIX
napajuieNbHO, MOJKIIIOUEHHBIX K U/1€aJIbHOMY UCTOYHHUKY MTOCTOSSHHOTO TOKA, BBIJICIHIOCH
HEKOTOPOE KOJIMUYECTBO TEIJIOTHI. 3a KaKoe BpeMs t BBIIECIUTCS TaKOe K€ KOJIMYECTBO TEIIOTHI,
€CJIM MPOBOJAHUKHU COSAMHUTH mocieaoBaTeibHo? OTBET npeacTaBbTe B eaqununax CHU.
Otsert: 360 c.
3) JIBa pe3uctopa 0JJMHAKOBOI'O COITPOTUBIICHHUSI HAMOTAHbBI U3 HUXPOMOBOM ITPOBOJIOKH, Y
onHOM auameTp 1 MM, y npyroii - 2 mm) Haiinure oTHOIIEHHE MacCc HUXpOMa B 3THX PE3H-
CTOpax.

fri

= =14,

Otget: "

MarnuTHble sIBJCHUS
Bapnanr L.
1) Ha npsimoit npoBoanuk quHo# 1=0,5 M, pacnionoXeHHbINH NePIeHINKYIIPHO WHIAYKIIH
B 01HOpOAHOr0 MarHUTHOIO MOJIS, IIPY IIPOTEKAaHUU 110 HEMY JIEKTPUYECKOr0 TOKA IEUCTBYET
cuna F=0,15 H. HaiiTu BennunHy MakCUMaJbHOTO MOMEHTa CUJl M, AeiCTBYIOIIEro Ha
KpYTrOBOM KOHTYp, U3TOTOBJIEHHBIN U3 paCCMOTPEHHOIO IPOBO/A, IPU IPOTEKAHNU IO HEMY
aHAJIOrMIHOro ToKa. OTBET: Myu=6%107 H*M.
2) [TpoBoasiuii crep:keHb Maccoid m=200 T HaXOAUTCS HA TOPU3OHTAIBHBIX pelibcax,
paccTosiHue Mex1y KoTopbiMH 1 M. Best cucreMa pacrionokeHa B MAarHUTHOM T0JI€ ¢ MHAYKIMEN
B, nanpasnenHoii BeptukaibHo. (B = 0,5 Tu), cTtepxkeHs nepneHauKysipeH penbcam. [pu
IPOITYCKAHKH TI0 CTEPIKHIO TOKa 4 A, OH JIBHIKETCS MOCTYNATENLHO ¢ YCKOPEHHEM a = 6 M/c’.
Omnpenenutb KOdPPHUIUEHT TPEHUS M MEKIY CTEP)KHEM H PEITbCaMH.
OtBeT: m=0,4

3) KBanpaTHas pamka romelnieHa B OJHOPOIHOE MArHUTHOE T10JI€ C MArHUTHOM MHAYKLIHEH
B = 0,08 Tan. Hopmaib K MIOCKOCTH paMKH COCTAaBJISET C JIUHUAMU UHAYKIUA MArHUTHOTO OIS
yroust a=60°. OnpenenuTs IIMHY CTOPOHBI @ paMKH, €ClIi U B pamke unaykuupyerca 9/1C e=60
MB nipu ucueznoBenuu nosis B reueHUH BpeMeHu At=0,02 ¢. MarHuTHbIM 1OJIEM
MHIyKIMOHHOI'O TOKA IIpeHeOpeyb.

Ortset: a=5,5 cMm. Bapuanr

II.

1) Bonbire cBepXnpoBOsIIME KaTyIIKU B OyAyIIeM MOTYT ObITh UCIIOJIb30BaHbl KaK
HakonuTenu 3Heprur. I1ycTs cuna Toka B Takoi karymike ¢ UHAYKTUBHOCTHIO 100 I'n paBHa

10 xA. CkoJbKo J1ba, B3STOTO Ipu Temnepatype 0°C, MOKHO TPEBPAaTUTh B BOJY U HATPETh
110 100° C 3a cyer sHEpruy MarHUTHOTO I0JIs1 TOW KAaTYyILKH.

OtBeT: 6.67%10° Kr.

2) MaruuTtHas uHAyKIMs B B eHTpe KpyroBoro npoBoaHuka paauyca R = 0,1 m
cocraiseT 12,6 mxTa. Onpenenuts MarHUTHBIN MOMEHT Pm 3TOTO MPOBOJHHUKA C TOKOM.
OtBeT: pm = 0.063 Aem>.

3) MarauTHas UHAYKIHS OAHOPOJHOIO MAarHUTHOTO TOJIS B CEPACUYHUKE
KOPOTKO3aMKHYTOM kaTymku u3 500 BuTKOB n3Mensercs co ckopoctsio 0,6 Ta/c. Haiinure



CHITY TOKA B KaTyIIKE, €CIIH €& dIeKTprueckoe conpotunicHue 40 OM, a paauyc cepleuHuKa
2 cm. OtBert: 9,4x107° A.

Tema: «MexaHn4yecKkue KoJ1e0aHusA U BOJTHBD»

KonTpoasHnas padora.

Bapuanr 1. (12.16; 12.26; 13.38)

X = 53in(§t+%) oM

1) YpaBHeHue konebaHui MaTepHAIbHOM TOYKH Maccoil 10 T uMmeeT BU

Haiitu MmakcuManbHyI0 CHITy, IEHCTBYIOIIYIO HA TOUKY, U OJHYIO SHEPTUI0 KOJIeOtommencs

TOYKH.

OtBeT: Frnax= 19,7 « 10° H, Woom= 4,93 x 107° Ik

2) MenHblii mapyK, NOJBEIICHHBIN K MPY>KUHE, COBEPILACT BEPTUKAIbHBIE KojeOanus. Kak
M3MEHUTCS epUo/ KojeOaHui, eciiu K IpyKHHE [T0IBECUTh BMECTO METHOTO LIapUKa
ATIOMUHHUEBBIN TAaKOTO K€ paauyca?

Ortsert: Ilepuon ymensmutces B 1,8 pasa.

3) Haiit 9acTOTY OCHOBHOTO TOHA: &) OTKPBITOM TPyOBI, 0) 3aKPHITON TPYOHI.

Otset: A) U =c¢/2L b) U = c/4l

Bapuanr I1. (12.17; 12.27; 13.37)

. T T
. . x = 2sin(=t +-)
1) YpaBHeHnue konebaHusi MaTepuaibHON TOYKH Maccoi 16 T uMeer BuA 4 47 CM.

[TocTpoutsb rpaduk 3aBUCMMOCTH OT BPEMEHHU (B Ipe/iesiaX 0JIHOTO NeproJia) KHHETHUECKOMH,
MOTEHIUAIBHOW U ITOJTHOW SHEPTUM TOUKHU.

Otser: [lepuon konebanuii BIBOE MEHBIIIE TIEPHOJIa CAMOTO KojiebaTenbHoro aBmwkenus. 2) K
Npy>KHMHE MO/IBEIICHA YalllKa BECOB ¢ rUpsAMU. [Ipu 3TOM nepros BepTUKaIbHBIX KOIeOaHuH
paseH 0,5 c. [locne Toro kak Ha 4yalky BECOB IOJIOKHIIN €l1e J0OaBOUHbIE TUPU, IEPUOJ
BEpTUKAJIbHBIX KosieOaHui cran paseH 0,6 c. Ha ckosbko y/UIMHUIACH NIPYKUHA OT IpUOaBICHUS
storo po6aBounoro rpysa? Orser: Al = 2,7 cM.

3) HaiiTi 9acTOTy OCHOBHOTO TOHA CTPYHBI, HaTssHyToii cuinoit F=6 « 10° H. [{iuua

crpyHsl 1=0,8 M, ee macca m=0,03 kr. Oteer: U =250 I'y

Bapuanr I11. (12.19; 12.28; 12.63)

1) YeMy paBHO OTHOIIIEHUE KHHETHUECKON YHEPTUU TOYKH, COBEPIIAIOIICH rapMOHHYECKOE
KoJiebaHue, K €€ MOTCHIIMAIbHOW YHEPTUHU IS MOMEHTOB, KOTJ]a CMEIICHUE TOYKH OT
TTOJIOXKEHUST PAaBHOBECHUS COCTABIISICT: a) Xx=A/4, 0) x=A/2, B) x=A, rae A — aMIuTy1a
KoseOaHuit?

Otser: A) =% = 15, B) £ = 1. %= 1/3 B)

I
win wn

2) K pesunoBomy muypy amnoi 40 cM 1 paauycom 1 MM moasemieHa rups maccol 0,5 kr. 3Has,
uT0 Moynb FOHTa pesuns! paen 0,3 Krc/MM?, HalTH IIepHOJT BEPTUKABHEIX KOJIeOaHHil
THPHU.

Otset: T=0,93 c.

3) Haiitu cMmenieHre OT MOJI0KEHHsI PABHOBECHS TOUKH, OTCTOSIIIEH OT UICTOYHHKA KOJICOaHU

Ha paccrosauu [ = A /12, nng momenra t=T/6. Ammntyna konebanuit A=0,05 m.

OtBer: X =0,025 M

Tema: «DNeKTpOMarHUTHBIE KOJICOaHHs U BOJIHB KOHTpOIbHAS
pabora.



Bapuanr 1. (14.14; 14.21; 14.28)

1) Kone6aTenbHbIi KOHTYp HMeeT eMKocTh 1,1 H® u maaykTnBHOCTS 5 » 1073 TH.
Jlorapudmuueckuit gekpeMeHT 3atyxanus paseH 0,005. 3a cCKoIbKO BpeMEHH MOTePSETCS
BCIIeICTBHE 3aTyXaHus 99% suepruu xkoutypa? Oteer: t = TIn100/2N=16,8¢ 107 c.

2) Konnencarop u snexkTpuyeckas JaMIIOYKa COeTMHEHbI TOCIIEI0BATEIbHO U BKIIIOYEHBI B
enb nepeMeHHoro Toka HanpsbkenueM 440 B u wactoron 50 I'u. Kakyro eMKoCTh 10MKEH
MMETh KOHJIEHCATOP JAJISl TOTO, 9YTOOBI Uepe3 JIaMIIouKy mpoTekai Tok 0,5 A u najgeHue
MOTEHIMaa Ha JJaMIiouke Ob110 paBuo 110 B?

Otset: C = 3,74 Mmx®dD

3) B nenp nepemeHHOro TOKa HanpspkeHueM 220 B BKIIIOUEHBI IOCIEI0BATEIBHO EMKOCTh
C, akTuBHOE conpoTtuBieHne R u unayktusHocTh L. Halitn magenue Hanpsokenus U r Ha
OMHYECKOM COTPOTHBIICHHUH, €CITH U3BECTHO, YTO MaJIcHUE HANpshKeHUs Ha KougeHcarope Uc =
2U g v nagenune Hanpsokenust Ha naayktuBaoctd U = 3U g.

Otser:

Ur=156 B

Bapuanr II. (14.13; 14.20; 14.27)

1) KonebarenbHbIi KOHTYp COCTOUT U3 KOHJIeHCaTopa eMKOCThio C=2,22 HD u KaTyIIKH,
HaMOTaHHOM U3 MeAHOI MpoBosIoKH quamerpoM d=0,5 mm. [nraa katymku 1=20 cm. Haiiti
norapuMHUUECKUil IeKPEMEHT 3aTyXaHus kojeOanuil. OTBer:

8pVmlC
N =-2"2==0,018
az\/pop .
2) Konznencarop emkoctsio 20 MK® 1 peocTaT, akTUBHOE CONPOTUBIIEHNE KOTOpOoro 150

OM, BKJIIOUEHBI TTOCJIEIOBATEIBHO B IIETb IepeMeHHoro Toka yactotout S0 I'i. Kakyro yacthb
HANPSDKEHUs, TPUII0KEHHOTO K 3TOM LIEMH, COCTABIISIeT MaJeHUE HANPSDKEHUS: a) Ha
KOHJIeHcaTope, 0) Ha peoctaTe?

OtBet: A) 72,5%  b) 68,5%

3) AKTHUBHOE CONpOoTHBIIeHNEe R M MHAYKTUBHOCTH L coeMHEHBI MapaienbHo |
BKJIFOYEHBI B 1I€TIh IEPEMEHHOT0 TOKa HamnpsbkeHueM 127 B u wactoroit 50 ', Haittu
aKTUBHOE CONMPOTHBICHNHE R ¥ MHAYKTUBHOCTH L, €Ciii N3BECTHO, YTO MOIIIHOCTb,
norjomaemMast B 3Toi nemnu, paBHa 404 BT u casur a3 Mexxay HampspkeHHEM U TOKOM PaBeH
60°. OtBeT: R=400M. L =0,074 T

Bapwmanr I11. (14.10; 14.19; 14.26)

1) KonebarenbHbli KOHTYp COCTOUT M3 KOHJEHCATOpa eMKOCThIO 7 MK®D U KaTyIIKH
nHAYKTUBHOCTHIO 0.23 I'H u conpotusienueM 40 Om. KonaeHcarop 3apsykeH KOJIN4eCTBOM
snektpuuectsa 5,6 10~*Ku. Haitru: a) Haiitn nepros koneGanuii KOHTYpa. 0) HalTH
norapu(MHUUECKUI IEKPEMEHT 3aTyXaHus KoJIeOaHMiA.

OtBer: A)T=8 ¢ 1073, B)N =0,7.

2) Karymika gnunoit 25 cm u paguycom 2 cM umeeT 0OMOTKy 13 1000 BUTKOB MEIHOTO
TIPOBO/IA IIOMIA/BIO MOTEpedHOro cedenns 1 MM?. KaryIka BKIIIOYeHa B 1eNb MepeMEHHOT0
Toka yactoToi 50 I'u. Kakyro yacTh MOJHOTO CONPOTHUBIICHHSI KaTYIIKA COCTABIISAET: a) aKTUBHOE
COIIPOTHBIIEHUE; 0) UHIYKTUBHOE CONPOTUBIIECHNE?

OtgeT: A) 74% b) 68%

3) WunyxrusrocTs L=2,261072 ['H 1 aKTMBHOE CONPOTUBIEHHE R BKJIIOUEHBI MApaiienbHo
B IIENb IIEPEMEHHOTO TOKa yacToTor paBHou 50 ', Halitu conpotusiienune R, eciiu u3BecTHo,
YTO CABUT (ha3 MEXy HaNpsKEHUEM U TOKOM paBeH 60°.



OtBer: R=12,3 OMm

Tema: «I'eomerpuyeckas ontuka» KoHTpoabHas
padora.

Bapwmanr I. (5.2; 5.11; 5.26)

1) Jlyu cBeta majaeT Ha IUIOCKYIO TPaHUILy pa3jieiia ABYyX Cpeldl, YACTUYHO OTPAKAETCS U
yacTU4HO mpenomiigercsa. Onpenenure yroi najieHus, Ipyu KOTOPOM OTPaKEHHbIH JIyd
MEePHEHANKYIISIPEH MPEIOMIIEHHOMY JIy4dy.

Orger; i1 = arctg ny;

2) PaccrosHue a oT npeameTa 0 BOTHYTOro c(hepruuecKoro 3epkajga paBHO JIByM pajuycaM
KpuBU3HBI. ONpeeuTe MOJI0KEHIE H300pKEHUS TIPEIMETA U TOCTPOMUTE ITO U300paKCHHE.
OtBet: b=2/3 R

3) Heo6x01uM0 U3roTOBUTH TIOCKOBBIMYKITYIO JIMH3Y C ONTUYecKor cuinoit d=4 anrp.
Omnpenenure paanyc KpUBU3HBI BBIMTYKJIONW MTOBEPXHOCTH JIMH3bI, €CIIN TTOKA3aTelb MPEIOMIICHUS
Marepuana JUH3bI paBeH 1,6. OtBet: R =15 cMm

Bapuanr II. (5.7; 5.14; 5.28)

’ — o
1) IpenebHBIA yro IOTHOTO OTPAaKEH s HA TPAHUIIE CTEKIO-KHAKOCTD ip = 65°,

Omnpenenure noka3aTenb MIPEIOMIEHUS )KUAKOCTH, €CIIM II0Ka3aTeNb IPeJIoMIIeHUs cBeTa n=1,5.

Ortger: M = 1,36

2) Boruyroe chepuueckoe 3epKajio AaeT AeHCTBUTEIbHOE N300paXeHe, KOTOpOe B TPH pasa
6onbuie nmpeamera. Onpenenure GOKyCHOE pacCTOSHHUE 3€pKalla, €CIM PACCTOSIHUE MEXKAY
IIPeIMETOM U U300pakeHneM paBHO 20 cMm.

Otset: F=7,5 cm

3) Onpenenure pacCTOSHUE @ OT JBOSIKOBBIMYKJION JIMH3BI /10 IPEAMETA, IPH KOTOPOM
paccTosiHre OT TMpeAMeTa JI0 JeHCTBUTENFHOTO N300paKeHHs OyeT MUHUMAIbHBIM.

OtBet: a =2f

BapuanrtlII.(5.8;5.15;5.29)

1) JIy4 cBeTa BBHIXOJMT U3 CTeKIa B BakyyM. [IpenenbHbiii yrom tip = 42

np °. Omnpenenure
CKOpOCTh cBeTa B cTekie. Oteer: v =201 Mwm/c

2) Brimykiioe chepudeckoe 3epkano uMmeet paaunyc kpuBusHbl 60 cM. Ha paccrosaue 10 cm ot
3epKaja MOCTaBJICH MpeaIMeT BbICOTOM 2 cM. Onpenenure: a) MOJI0KEHHE U300paxeHus; 0)

BbICOTY M300paxenus. [loctpoiite ueprex.OtBer: A)b=7,5cm b) H=1,5¢cm

Kpurepuii oueHKH YCTHOIO M MUCHbMEHHOI0 OTBETa  HAa
JIa0OPATOPHOM 3aHSATHU MO IMCHHUILIMHE (KOJUIOKBUYME)

Ouenka Kpurtepuii olileHKM YCTHOI0 M NMCbMEHHOI0 OTBETA HAa
NMPaAKTHYECKOM 3aHITHH

5 CopmepkaHue OTBETa COOTBETCTBYET OCBEUIAEMOMY BOIIPOCY, MOJIHOCTHIO
packpelTa B OTBETe TeMa, OTBET CTPYKTYpPHUpPOBaH, JaHbl IPaBUIIbHBIE
apryMEHTHpPOBaHHBIE OTBEThl Ha YTOUHSIOLIME BOIMPOCHI, JEMOHCTPHUPYETCS
BBICOKHMI YPOBEHb YUacCTHs B TUCKYCCHUH.

4 CozmepxaHne OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, IOJIHOCTBHIO
pacCKpbIiTa B OTBETC TEMA, AaHbI MPaBUJIBHBIC, apryYMCHTHUPOBAHHLIC OTBETHI Ha
YTOUHSAIOIIUC BOIIPOCHI, HO HUMCHOTCs HETOYHOCTH, npu 3TOM OTBET




HECTPYKTYPHPOBaH U AEMOHCTPUPYETCSI CPEIHIH yPOBEHb YUaCTHS B IUCKYCCHH.

ConepxaHue OTBeTa COOTBETCTBYET OCBELIAEMOMY BOIIPOCY, HO IPU IIOJIHOM
PacKpbITUM TEMBI HMEIOTCS HETOYHOCTH, JaHbl IpaBWIbHBIE, HO HE
apryMEHTHpPOBaHHBIE OTBETHl Ha YTOYHSIOUIME BOIMPOCHI, JEMOHCTPHUPYETCS
HU3KUHI YPOBEHb Yy4acTHsl B JUCKYCCHH, OTBET HECTPYKTYpUPOBaH, HHQOpMaIys

TpYyIHA JUIsl BOCIIPUATHS.

CognepkaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIMPOCY, HO MPHU IOTHOM
PACKpBITUH TEMbl MMEIOTCS HETOYHOCTH, JIEMOHCTPHPYETCS ciiadoe BIaJieHue
KaTerOpHaJbHBIM ariapaToM, JaHbl NpaBWIbHBIE, HO HE apryMEHTHPOBAHHBIC
OTBETHl Ha YTOYHSIONINE BOIMPOCH], Y4acThe B JHUCKYCCHH OTCYTCTBYET, OTBET
HECTPYKTYPHPOBaH, WHGOPMAIHS TPYIHA I BOCTIPUSITHSL.

2)TemaTtuka pedeparToB (1718 (pOPMUPOBAHUSI KOMIIETEHIIHII He NIPeAyCMOTPEHO

YK-2; IIK-1)

3) Bonpochl Kk py0eskHBIM KOHTPOJIbHBIM padoram (YK-2; IIK-1):

Bomnpocs! k 1-2 py0eskHoii paGorte

1-as1 pyOesxkHast aTTecTanus

Kunemartuka.

1. Teno nBuxkercs no ocu X. [1o rpaduky 3aBUCUMOCTH MPOEKLIUU CKOPOCTH T€Jla VUx OT

BpPEMEHHU t yCTaHOBHTE, KaKOW IMyTh MPOIUIO TeO 3a Bpems oT t1 =0 go t2 =4 c.

1

i
v,, M/C
10
5
a
-5
1)10 M
2)15m
3)45 M
4)20 m

2. ABTOMOOWJIb IBMXKETCS TI0 3aKPYTIICHUIO JOPOTH paguycom 20 M ¢
LIEHTPOCTPEMHUTEILHBIM yCKOpeHHeM 5 M/c”. CKOPOCTh aBTOMOOHIIS paBHa

1)12,5 m/c
2)10 m/c
3)5 m/c
4)4 m/c




3. CaMouter JIeTUT 1O NPSIMOM C MOCTOSIHHOM CKOpOCThIO Ha BbicoTe 9 000 M.
CucreMy oTcYeTa, CBSI3aHHYIO ¢ 3eMJIeH, CYNTAaTh HHEPIMAILHON. B 3TOM cityuae
1)Ha camoneT He AeICTBYET CHila TSHKECTU

2)cymMma BceX CUIl, AEMCTBYIOIIUX HA CaMOJIET, paBHA HYJIIO

3)Ha caMoJIeT He IeHCTBYIOT HUKaKHe CUJIbI SH
4)cuiia TSKECTH paBHA CHile ApxuMesa, IeUCTBYIONIEH Ha CaMOJIeT

4. VY4eHUK U3MEPSI CUITY TSKECTH, IEHCTBYIOIYIO Ha rpy3. [lokasanus
JMHAMOMETpa NpuBeeHbI Ha pororpaduu. IlorpemHocTs U3MepeHHs paBHa

=

|c>

[IeHe JICJICHHS TMHAMOMETPA.

1l

I

B xakom ciydae nmokazaHus TMHAMOMETPA, 3aMCaHbl BEpHO?
1)(1,6 £0,1) H

2)(1,4+02)H

3)(1,6 £0,2) H

4)2,4+0,1)H

5. Teno OpoiieHO BEpTUKATBHO BBEPX € Ha4aIbHOU ckopocThio 20 m/c. KakoB
MOJYJIb CKOpocTH Tena uepes 0,5 ¢ mocie Havana apmkeHus? ConpoTUBIICHUE BO3ayXa
HE YYUTHIBATH.

1)5 m/c

2)10 m/c

3)15 m/c

4)20 m/c

6. Ha pucynke npuBenéH rpaduk 3aBUCUMOCTH MPOEKIIMH CKOPOCTHU Tella VX OT BPEMEHH.

=207

I'padmk 3aBUCHMOCTH OT BpeMEHH MPOEKLUH YCKOPEHHS ATOTO Tella aX B MHTEpBaJIe
Bpemenu ot 10 1o 15 ¢ coBmagaer ¢ rpadukom

2
e, M/C

20
10

1 i c



2)

3)

4)

7. Ha pucynkax n3o0paxeHsl rpaduKy 3aBUCIMOCTH MOJYJISl yCKOPEHHS OT BPEMEHHU IS
pa3HbIX BUIOB ABIKeHMs. Kakoil rpaduk cOOTBETCTBYEeT paBHOMEPHOMY JBHKEHHIO?
&

i
S —
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1)

K

2) " t
Aa

3) " t
& g

4) " t



8. BycuHKa CKOJIB3UT MO HETIOABMKHOM TOpU30HTANBHOM criuie. Ha rpaduke
n300pakeHa 3aBUCUMOCTh KOOPAUHATHI OyCUHKH OT BpeMeHH. Och OX nmapasuienbHa
cnuue. Ha ocHoBaHuu rpaduka MOKHO yTBEp)KIaTh, 4TO

i -

0 f

1)na ygactke 1 MOIyJIb CKOPOCTH YMEHBIIIAETCSA, & HA yUaCTKe 2 — OCTAETCs HEU3MEHHBIM
2)Ha yyacTKe 2 MPOeKIHs YCKOPEHHUs aX OyCUHKH MOJIOKHUTEIbHA
3)Ha ydactke 1 MOJyJib CKOPOCTH YBEJIMYUBAETCS, @ HA yUYaCTKEe 2 — YMEHBIIAETCs
4)Ha yyacTke | MOIyIh CKOPOCTH YMEHBIIACTCS, a Ha YYACTKE 2 — yBEITMIUBACTCS

9. Ha pucynke npeacrasieH rpaduk 3aBUCUMOCTH MOJTYJIsSI CKOPOCTH
NPSIMOJIMHEHHO TBMKYIIETOCS Tela OT BpeMeH!. OrnpenennTe yCKOpEeHHe Telia B MOMEHT
BpeMeHH t=1 c.

iy M/C
15

10
5

r\-{-..]r
i
L)

0 E & 3
1)5 m/c2
2)2 m/c2
3)7,5 m/c2
4)30 m/c2

10.  ABroMoOwmib ABMKETCS 1O npsiMoit ynuie. Ha rpaduxe npencrasieHa
3aBHCHUMOCTbH CKOPOCTH aBTOMOOMIISL OT BpeMeHU. MoyJib YCKOpPEHHsI MaKCHUMaJIeH Ha
WHTEPBAJIE BPEMEHNU
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I)orOcmo 10 ¢

2)or 10 c 1020 ¢
3)or20 c 1o 30 ¢
4)or30c 1040 ¢



1. Teno, aBurasce B1osib ocu OX mpsIMOJIMHEMHO U PaBHOYCKOPEHHO, 32 HEKOTOPOe
BpeMsI YMEHBIITUIIO CBOIO CKOPOCTH B 2 pasa. Kakoii u3 rpadukoB 3aBUCUMOCTH
MPOEKIMU YCKOPEHUS OT BPEMEHU COOTBETCTBYET TAKOMY JIBUYKEHHUIO?

[ 1
ax

1)

0
2) t
t

&

T

il

3)

¢k

4)

12. Yetsipe Tena aBuxkyTcs Baosb ocu Ox. Ha pucynke nzobpaxkeHsl rpaduku
3aBUCUMOCTH MPOEKIUI CKOPOCTEN VX OT BpeMeHH t Juist 3Tux Ten. Kakoe u3 ten
JIBYDKETCS] ¢ HAMMEHBIIUM T10 MOJYJII0 YCKOpEeHHEeM?

F
Uy, M/C

)

4

1
2)2
3)3
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13. 3a 10 cexyHa CKOpPOCTh aBTOMOOMJIS, ABHUXKYIIETOCS PaBHOYCKOPEHHO T10 TIPSMO#
nopore, ysenuumnack ot 0 10 20 m/c. [IpoliaeHnslii aBToMoOMIEM yTh paBeH
1)50m
2) 100 m
3) 150 m
4) 200 m

14. Ha pucynke npuBeeHbI rpaduKy 3aBUCKIMOCTH KOOPAWHATHI OT BPEMEHH IS IBYX
Ten: A u B, ABMXKYIIUXCS TIO MPSMOM, BJIOJIb KOTOPO U HarpasiieHa och OX. Beioepure
BEpHOE(-bl€) YTBEPKAEHHUE(-51) O XapaKTepe IBUKEHUS TEll.

x} M-“.

\ ;
01y Z
20 N T A

=]
10 M PR TP BT

O
0 2 4 6 8 f¢

A. BpemeHHOI nHTEpBa Mexay BcTpeuamu Tea A u B cocrasiser 6 c.
b. Teno A aBMXETCS CO CKOPOCTHIO 3 M/C.
1) Tonpko A 2)
TONBKO b
3)ulA,ub4)
Hu A, Hu b

15. Ha pucyHke nipenicraBiieH rpaduk IBMKEHUS aBTOOyca U3 MyHKTa A B TyHKT b u
obpatHo. ITynkt A Haxoautcs B Touke X = 0, a myHKT b — B Touke x = 30 kM. Yemy

paBHa CKOpOCTh aBTOOYyca Ha myTH u3 A B b?

[ 1
X, KM

307

207

10 7

0

1) 40 km/4
2) 50 km/4
3) 60 km/u
4) 75 xm/4

16. OnHoi U3 XapakTepUCTUK aBTOMOOUJIS SBJISIETCS BpeMsI t €ro pa3roHa ¢ MecTa
1o ckopoctu 100 kM/4. J/IBa aBTOMOOMIISE MMEIOT TaKe BpEMEHA pa3roHa, uto t1 = 2t2.
YckopeHue nepBoro aBTOMOOMIIS 110 OTHOLIEHHUIO K YCKOPEHHUIO BTOPOr0 aBTOMOOMIIS



1)Om

1)menb1e B 2 pa3a 2)0osble
B 2V pa3
3)6oub1ie B 2 pasza
4)0omnbuie B 4 paza

17.  Hcnons3ys rpauk 3aBUCUMOCTH MOAYJISI CKOPOCTH OT BPEMEHH (CM.

PHCYHOK), ONIPEACIIUTE YCKOPEHUE MPSIMOJIMHEWHO ABUKYIIIETOCS Te€Jla B MOMEHT

BpeMeHu t =2 c.

ry M/C
15

10
/
51/

¥

0 1 2
1) 2 W/c>
2) 5 m/c?
3) 7,5 m/c?
4) 30 m/c?

o+
L]

18. C aspocrara, 3aBucuiero Haj 3emiéi, ynai rpy3s. Yepes 10 ¢ oH JocTUT TOBEPXHOCTH
3emiu. Ha kakoii BeicoTe Haxoauicsa aspoctar? ConpoTHBIEHHE BO3oyXa
npeHeOpeKuMO MaJIo.

1)50 m

2)100 m

3)500 m

4)1000 m

19. Teno cBoboaHO magaet ¢ BoicOTh 30 M. HauanbHas ckopocTh Tena paBHa Hymo. Ha
KaKOH BBICOTE OHO OKa)KeTCsl uepes 2 ¢ nociie Havaa najaeHus? ConpoTuBIeHHEM
BO3/1yXa IpeHeOpeyb.

2) 10m
3)20m
4)50m

1)30
2)10

20. OT BBICOKO# CKaJIbI OTKOJIOJICS U CTall CBOOOIHO MaiaTh KaMeHb. Kakyio CKOpOCTh OH
Oyner uMeTh 4epe3 3 ¢ OT Hayajia MmajeHus?
m/c
Mm/c

3)3 m/c
4)2 m/c

JlnHamMuka.



21. Slmuk 3aTacKMBalOT BBEPX 110 HAKIOHHOM MJIOCKOCTH C MOCTOSSHHOM CKOPOCTHIO.
CucreMa oTcuéra, CBsi3aHHAs C HAKIIOHHOM TJIOCKOCTBIO, SIBJISIETCSA UHEPLIMAIbHOU. B
ATOM CIIy4ae CyMMa BCEX CUJI, IEUCTBYIOIIMUX Ha SIIUK,

1) HanpaBJieHa B CTOPOHY JIBUYKEHUS SIIIIUKA

2) HampaBlieHa B CTOPOHY, MPOTHUBOMOJIOKHYIO ABMXKEHHUIO AIIUKA

3) paBHa HYIIO

4) HampaBlieHa MIEPIEHANKYIISIPHO HAKIIOHHOM TIOCKOCTH

22. I'py3, Aexkamnuii Ha CToJIe, CBsI3aH JICTKOM HepacTsHDKUMOM HUTHIO, TepeOpoIeHHON
yepe3 uAcaIbHBINA OJI0K, ¢ Tpy30M Maccoit 0,25 kr. Ha mepBsIii rpy3 aeiicTByeT
rOpU30HTaNbHas ocTostHHAas cuna F, pasHas 9 H (cm. pucyHok). Bropoii rpy3 Hauan
JBUTAThCS ¢ YCKOPEHUEM 2 M/C’, HaITPaBIEHHLIM BBEPX. TPEHHEM MEXIYy TPY30M U
MOBEPXHOCTHIO cToJNa peHebpeus. KakoBa macca nepBoro rpysa?

1)1,0 xr
2)1,5 kr
3)2,5 xr
4)3,0 kr

23. Cocyn, u300pakEHHBIN HA PUCYHKE, IOBEPXY HAIIOJIHUIN HEKOTOPOH KUIKOCTHIO.
HaiinuTe naBnenue *UAKOCTH Ha THO cocyna. ATMoc(epHOe 1aBIeHUE HE YUUTHIBATD.
[IIOTHOCTB KUJIKOCTH paBHA p.

2a
P
>
)pga
2)2pga
3)2pga2
4)2pga3

24. JIpa MaJ€HbKHMX HIapHKa MAaCCOM M KaXK/Ibli IPUTIATUBAIOTCA APYT K Apyry ¢ cuioil F.
PaccrosiHne MeXy LIEeHTpaMHU IIAapUKOB paBHO r. KakoB Moaysb cuit
IPABUTALMOHHOTO MPUTSKEHU IPYT K APYTY JIBYX JPYTHUX IIAPUKOB, €CIIN Macca
OJIHOI'0 2m, Macca pyroro mz, a pacCTOSIHUE MEKIY UX LIEHTpaMHu 127

1)4F

2)2F



3)F2
4)F4

25. llpyxuHa nox AecTBUEM Ipy3a, HOJBEUIEHHOIO K HEH, YUIMHMIACh HA 2 CM. DTOT
e TPy3 MOJABECUIIHN K IPY)KHUHE C BABOE OOJBINEH XKECTKOCTHIO. Y IIMHEHHE BTOPOM
IIPYKUHBI OKa3aJ10Ch PABHBIM
D1 cm
2)2 cm
3)0,5 cm
4)4 cm

26. Aspocrar o6bemoM 1000 m* 3anonuen remrem IlnotHocTs rens 0,18 xr/m’.
ITnotHocTh Bo3ayxa 1,29 kr/m’. Ha aspocrar nelictByeT BeTankuBaomas cuina 1)1,29
kH

2)12,9 kH
3)180 xkH
41,8 kH

217. M4, HEMOABMKHO JIEKABIIMK HA MOJTy BaroHa Moe3/1a, IBUKYIIETrocs
OTHOCHUTEJIbHO 3€MJIM, TOKATUJICS Ha3aJl IPOTUB X0/ 10e3/1a. DTO MPOU30IILIO B
pe3yJIbTaTe TOr0, YTO CKOPOCTH M10€3a OTHOCUTEIIBHO 3EMIIU

1)yBenuuniack

2)yMeHbIINIaCh

3)He u3MeHuIach

28.  Ms4, HEMOABMKHO JISKABIIUI HA MOJTy BaroHa JIBWXKYIIErocs Moe3/1a, HOKATHIICS
BJIEBO, €CJIM CMOTPETH 10 X0y noe3aa. Kak n3MeHunock ABmKeHne noesaa?
1)CkopocTh 1moe3na yBeIuImiach.

2)CKOpOoCTb 110€371a YMEHBIIIUIIACK.

3)[Toe3n moBepHYII BIEBO.

4)IToe3n moBepHYI BIPABO.

29.Ms14, HENMOABM>KHO JISKABIIHI HA MOy BaroHa ABUXKYIIETOCS MOe3/a, MOKATHIICS
BIIPaBO, €CJIM CMOTPETH MO X0y noe3aa. Kak u3meHmnocsr nBu:keHue noesaa’?
1)CkopocTb noe3nia yBeIu4mniach.
2)CKOpOCTh 1M0oe3/1a YMEHBIITUIACh.

3)[oe3x moBepHYT BIIEBO.
4)I1oe3 moBepHYIT BIPABO.

30. 3emus npuUTArUBaeT K cedbe noaopoueHHsli M ¢ cusoit 5 H. C kakoit cuioit 3ToT
MSTY IPUTATHBAET K cebe 3emutto?
1)0,5H
2)SH
3)IOH
4)2,5H



31. OnunakoBbIe OPYCKH, CBSI3aHHBIE HUTBIO, IBUXKYTCS TIOJT IEHCTBUEM BHEIIHEH CHIIBI
F o rmaako# ropu3oHTaIbHOM MOBEPXHOCTH (CM. PUCYHOK). Kak n3meHuTcs cuna
HATSOKeHUSI HUTH T, ecii TpeTuii OpyCOK MepeNokKHUTh ¢ IEPBOTO HA BTOPOiA?

3
T
| 2 1 —

1)yBenuuutcs B 2 pasza
2)yBenuuuTcs B 3 pasza
3)ymenbuutcs B 1,5 paza
4)yMEHBIIIUTCS B 2 pa3a

32. Manp4uk MeAJIEHHO TOJHUMAET TUpIo, 1eHCcTBYs Ha Heé ¢ cuinoi 100 H. 'ups
NEHUCTBYET Ha pyKy Maiburka ¢ cuioi 1)ooneme 100 H, HanpaBiieHHOW BHU3
2)mensie 100 H, HanpaBieHHO BHU3
3)100 H, nanpaBiieHHOM BHU3
4)100 H, HarpaBieHHO# BBEpX

33. 'opu30HTAIBHO pacHOIOKEHHAs! HeBecoMas MpykuHa ¢ xEcTkocThio k = 1000 H/m
HaXoJIuTcs B Heie(hopMUpPOBAaHHOM COCTOSIHUM. OIMH €€ KOHell 3aKpeIuIéH, a Apyron
Kacaercs Opycka maccoit M = 0,1 Kr, HaxOAsIIerocst Ha TOPU30HTAIBHOM MOBEPXHOCTH.
bpycok casurarot, cxxumasi IpykuHy, U otryckarot. Ha kakyto anmuny Ax Obuta cxata
NpYy>KHUHA, €CJIM TOCNIe OTITyCKaHUsl OpYyCKa ero CKOpOCTh JOCTHUTIIIA BEIMYUHBI L = 1 M/c?
TpeHue He yYUTBIBATh.

)lcm

2)2 cm

3)3 cm

4)4 cm

34. I1nacTUKOBBIN MAKET ¢ BOJIOM 00beMOM 1 11 MONHOCTHIO Orpy3uiu B Boy. Ha Hero
JIEUCTBYET BBITAIIKMBAOILAS CUJIA, PAaBHAs

1)0

2)IH

39H

4)10 H

35. Teno aBuxercs no npamou. [lox nelictBruem nocrosiHHoM cuibl 5 H ummynsc Tena
yMEHbIIMIICS OT 25 Kr'm/c 10 15 kr-m/c. [l aToro morpedoBanoch

lc

2)2c¢

3)3¢c

4)4 ¢

36. Tenmo ABMIKETCS MO MPSIMOM B OHOM HarpaiieHUH. [1o neiicTBreM MOCTOSTHHOM
cuiiel BenmnurHo# 5 H 3a 3 ¢ ummynbe Tena yMmeHbIIniIcs u ctai paBeH 20 kr  M/c. Uemy
ObLT paBeH MepBOHAYAILHBIA UMITYJIBC Tea?

1)23 kr * m/c



2)25 xr * m/c
3)28 kr * M/C
4)35 xr * M/C

37. Teno paBHOMEPHO ABMKETCS MO MIIOCKOCTH. CHila TaBIeHUs Tella Ha INIOCKOCTh
paBHa 20 H, cuna tpenns 5 H. KoadduiimeHT TpeHus: CKoNbKeHUsS paBeH

1)0,8

2)0,25

3)0,75

4)0,2

38. SmyK 3aTacKUBAIOT BBEPX 10 HAKJIIOHHOM INIOCKOCTHU C IIOCTOSSHHOM CKOPOCTBIO.
CucreMa oTcuéra, CBsI3aHHAsA C HAKJIOHHOM MJIOCKOCTBIO, SIBIISIETCS MHEPLIMAIbHON. B
9TOM ClIy4ae cyMMa BCEX CHJI, AEMCTBYIOIMX HA SIIVK,

l)HanpaBiieHa B CTOPOHY JIBU)KEHUS SIIMKA

2)HanpaBiieHa B CTOPOHY, IPOTHBOIOJIOKHYIO JBMKEHHIO SIIIIUKA

3)paBHa HYJIIO

4)HanpaBJieHa NMEPIEHIUKYIIPHO HAKIIOHHOH TUIOCKOCTH

39.  JleGenka paBHOMEpPHO MOJHUMAET rpy3 Maccoit 200 kr Ha BeIcOTy 3 M 3a 5 C.
KaxoBa momHocTh 1ebenku?

1)3000 Bt

2)333 Bt

3)1200 Bt

4)120 Br

40. ABroMoOmIh Maccoi 103 kr aBuxeTcst co ckopocThio 10 m/c. Uemy paBHa
KHUHETUYECKasi JHEPTHsl aBTOMOOIIS?
1)105 JIx
2)104 [Ix
3)5+104 JTx
4)5+103 JIx

41. K npyuHe IIKOJIBHOTO AMHAMOMETpa AJIMHON 5 cM nozBeleH rpy3 maccoi 0,1 kr.
[Tpu sTOM mpy»KuHa y/uinHUIach Ha 2,5 cMm. Kakum Oyzer ynnmHeHue npyKuHbI IpU
nobaBiieHUH erie AByX rpy3os o 0,1 xr?

)5 cm

2)7,5 cm

3)10 cm

4)12,5 cm

42. Tlpyxwuna xéctrkoctbio 200 H/M pacTsiHyTa npuioxkeHHo# cuinoit Ha 3 cm. Uemy
pPaBHO yaJMHEHHUE TIPYKUHBI )KECTKOCTHIO 300 H/M 1o neiicTBuem Toi e CUibl?
1)2 cm
2)3 cm
3)4,5 cm
4)7,5 cm



43. K 1eBoMy KOHIly HEBECOMOT'O CTEP KHSI PUKPEIUIEH TPYy3 Maccoi 3 Kr (CM. PUCYHOK).
CrepkeHb pacnoyIoKUIA Ha orope, oTcTosel oT rpy3a Ha 0,2 quHbl. ['py3 kakoi
Macchl HaJI0 IOJBECUTD K IPABOMY KOHILY, YTOObI CTEPKEHb HaXOAUJICS B PABHOBECHU?

¥ ¥ L] L]

A 5=

- L8
3 KT

1)0,6 kr

2)0,75 kr

3)6 xr

4)7,5 xr

44. JIa MaJeHbKUX IIAPUKA MACCOM M Ka)Abli HAXOAATCA HA PACCTOSIHUM T IPYT OT
Ipyra u nputaruBarorcs ¢ cuiou F. KakoBa cuina rpaBUTallnOHHOTIO NIPUTSKEHUS IBYX
JPYTUX IIapUKOB, €CIU Macca KaKA0ro U3 HUX 12 m, a pacCTOsHUE MEXy UX LIECHTpaMHu
2r?

1)36 F

2)14F

3)I8F

4116 F

45. B nexoTopoit naepumansHoi cucteme orcuera (MCO) wactuna nokoutcs. B
mo6oii apyroit UCO ona

1)moxoures

2)aBUKETCS IPSIMOIUHEITHO

3)ABMKETCA C YCKOPEHUEM

4)nmu60 MOKOUTCS, JINOO JBUKETCS PABHOMEPHO U MPSIMOJIMHEHHO

46.  Manbuuk Maccoii 50 Kr coBepIIaeT IpbDKOK B BbICOTY. Cuila TSKECTH,
JEHCTBYIOIIAs HAa HErO BO BpeMsI IPbDKKa, MPUMEPHO PaBHA

1)500 H

2)S0 H

3)5SH

4)0 H

47. JlerkoBoif aBTOMOOMIIb U TPY30BUK JABHXKYTCS 110 MOCTY, IPHYEM Macca aBTOMOOMIIS
ml = 1000 kr. KakoBa macca rpy30BHKa, €CJIM OTHOIIEHUE 3HAYEHUI TOTEHIIMAIBbHON
SHEPTUM IPy30BUKA U aBTOMOOMIISI OTHOCUTENIBHO YPOBHS BOJIBI paBHO 2,57

1)2500 xr

2)4500 kr

3)5000 xr

4)6250 kr

48.  Kakue u3 Benn4uH (CKOPOCTh, CUJIa, YCKOPEHHUE, IepeMelIeHNe) pU
MEXaHUYECKOM JBUKEHUU BCETa COBMAAAIOT M0 HANPABIECHUIO?



I)cuna u yckopenue

2)cuiia 1 CKOpOCTh

3)cuna 1 nepeMenieHue
4)ycKOopeHue U TepeMeIiecHne

49.  Kuura nexur Ha ctose. Macca knuru 0,6 kr. [1nomanb ee CONpuKOCHOBEHHUS €O
ctosom 0,08 M2. JIaBneHre KHUTY Ha CTOJI PaBHO

1)75 Ila

2)7,511a

3)0,13 I1a

4)0,048 I1a

3aKoHBI cOXpaHeHHUH.
50. Cuapsg, umeromuii B Touke O ,  TPaeKTOPHUH UMILYJIbC P 0, pa30pBaICs

Ha J1Ba 0CcKoJIKa. OJIMH U3 OCKOJIKOB UMEET UMIYJILC P 1. IMITyJIbC BTOPOTO OCKOJIKA
n300paxkaeTcs BEKTOPOM

1)OA—— 2)AB——— A
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51. [Tapbr ABMKYTCS CO CKOPOCTSMH, MIOKa3aHHBIMU HA PUCYHKE, U MPU

CTOJIKHOBEHUU ciumnaroTcs. Kak OyaeT HanmpaBiieH HMITYJIbC IIapOB MOCIe

CTOJIKHOBEHUS?

—>

S



52. Ilapb! 1BUXKYTCS CO CKOPOCTSAMH, IOKa3aHHBIMU Ha PUCYHKE, U cTalKuBaroTcs. Kak
OyZeT HanpaBJieH CyMMapHBbIH UMITYJIbC IIAPOB M1OCJIE€ CTOJIKHOBEHMS, €CIIU YAap

abCOJIIOTHO yIpyruii?
%

G+
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53. Jlnst pa3pymieHust mperpajsl 4acTo UCTOIh3yIOT MACCUBHEIN IIap, pacKauynBacMbli Ha
cTpelie MoAbEMHOTO0 KpaHa (CM. pUCYHOK). Kakne mpeoOpa3oBaHus SHEPTHH MPOUCKOISAT
MIpY TIepEeMEILIEHUH II1apa U3 MOJI0KEeHHs A B moyioxkenue b?

1)kuHeTHUYecKas SHEprus apa npeodpazyeTcs B €ro NOTEHIUAIBHYIO0 SHEPIHIO

2)noTeHIMaIbHAas YHEPT U IIapa Mpeodpa3yercsi B €ro KHHETHYECKYI0 JHEPTHIO

3)BHYTpPEHHSI SHEPTHS 1I1apa NpeoOpa3yeTcs B ero KUHETHUYECKYIO0 SHEPTHUIO

4)noTeHIMANIbHAS SHEPIH 11apa MOJHOCThIO MPEeoOpa3yeTcs B €ro BHYTPEHHIOO

SHEPTHI0

5) Ilpumepsbl TeCTOBBIX 3a/1aHUI MO AUcHMILINHE He mpeaycmorpeno (YK-2, IIK-1):
HMucTpykuust ctyaeHTy: BHUMaTenpHO nMpoynTaiiTe BONPOC U BHIOEPUTE MPABUIBHBIM BapuaHT
otBeTa. [IpaBUIBHBIN OTBET MOXKET OBITH TOJBKO OJIUH.

MeTtoauka ¢popmMupoBaHus pe3yIbTHPYIOIIEH OLEHKH:
B xoze Tekyiero, pyOeKHOTro ¥ MPOMEKYTOYHOTO KOHTPOJIS CTY/IeHTHI MoryT Habpath 0-100 6aruioB:

1. Texkymas padora: or 0 g0 40 OGannmoB — akTuBHas paboTa 3a JaHHBIA MEPUOJ HA JICKIUSX,
71a00paTOPHBIX M MPAKTUUECKUX 3aHATHUSIX.

2. Pybexxnas arrecramusi: oT 0 10 30 GawioB — KOMOBIOTEPHOE TECTHPOBAHWE WM MHCbMEHHAs
KOHTpOJIbHasI paboTa.



3. IIlpoMexXyTOYHBII KOHTPOJIb: 3a4eT WIH IK3aMeH
3a OTBET Ha 3aueTe WM 3K3aMeHe cTyAeHT nosy4daer 0-30 6anios.

CTyaeHThl, MOJYYUBIINE B XOJ€ TEKYLIEro U pyOeKHOro KOHTpois He MeHee 50 Gasos,
aBTOMATHYECKH TOJYYar0T 3a4eT WIH «YyJIOBIETBOPUTEIHHO» Ha JK3aMeHe. Ecim cTyneHT He
Habupaer 50 6ayIoB I 3a4eTa WM 3K3aMEHa, TO OH MOJKET CJIaBaTh 3a4eT WU 3K3aMeH B NEpPHOJ
HK3aMEHAIIMOHHON ceccud. sl MONMy4YeHHs OLIEHOK «XOpOIIO» M «OTJIMYHO» CTYACHT IOJKEH
C/laBaTh 9K3aMEH B MEPHOJ] IK3aMEHAI[IOHHON CECCUM.

HIkaja UTOroBOM aKaJieMU4eCKOil yCIeBaeMOCTH CTY1€HTOB
10 AUCIUILINHE

Cucrema ounenok COT'Y

dDopmMa KOHTPOJIA Cymma 6asjioB Ha3zBanmue
i 56-100 3a4TEHO
g€t
0-55 HE 3a4TE€HO

3adeT MPOBOJUTCS B YCTHOM (hopMme.
Kpurepuu onenku

- OIIEHKA «3a4TEHO» BBICTABISETCA O0y4aroIleMycs, €ClId OH IIyOOKO M HPOYHO
YCBOWJI ITPOrpaMMHBIM MaTepual, M0Ka3aja FTOTOBHOCTh K CAaMOPa3BUTHIO, CaMOpeaTu3aliH,
UCTIOJIb30BaHUIO TBOPUYECKOTO MOTEHIIMAJA, CIIOCOOHOCTh K CaMOCOBEPIIEHCTBOBAHUIO HA
OCHOBE TPATUIIMOHHON HPABCTBEHHOCTH, MCUEPIIBIBAIOIIE, MOCIEI0BATEIbHO, JIOTHIECKU
CTPOWHO €ro H3JIaraeT, yMEeT TECHO YBS3bIBAaTh TEOPUIO C MPAKTUKOH, CBOOOIHO
CIpaBJIAETCs € 33Ja4yaMM IOMCKa HEOOXOAMMOHN MH(pOpPMAIMK B CIIPABOYHBIX M MHTEPHET-
pecypcax, HCIOJIb3yeT B OTBETE MaTephall CIOBapei, MPaBMIBHO W TBOPUYECKH CTPOMT
JMAJIOTHYECKYI0 pedb, BIa/JIeeT HAaBBIKAMU TOBOPEHMS, MUCbMa, YTEHUS M IEepeBoja C
o0beMe, HeOOXOIMMOM [T OCYIIECTBICHUS MPO(eCCHOHANTBHON AeSITeTbHOCTH;

- OIICHKa «HE 3a4YT€HO» BBICTABJIAETCS OOy4YarOLIEMyCsi, KOTOPBIH HE 3HaeT
3HAYUTEJIBHOM YacTH MPOrPaMMHOI0 MaTepHala, He MoKa3al JOCTaTOYHOH TOTOBHOCTH K
CaMOpPAa3BUTHIO,  CaMOpEa3alliH,  HCIIOJB30BAHMIO  TBOPYECKOTO  TOTEHIIHMANA,
CIIOCOOHOCTH K CAMOCOBEPLICHCTBOBAHHMIO HAa OCHOBE TPAJUIMOHHONW HPaBCTBEHHOCTH,
JIONTyCKAaeT CYyIIECTBEHHblE OIIMOKHM, HEYBEpEeHHO, C OOJBIIUMH 3aTPyAHEHUSIMU
BBINOJIHSAET MPAKTHYECKHUE

' B cooteetcteuu ¢ [Tonoxenuem o BPC onennBanus 06y4aronmxcs 040 GOpMBI 1o 06pa3oBaTeIbHBIM
IporpamMMam BhICIIero o0pa3oBaHus — nporpamMmam Oakanaspuara u crniequanutera B ®I'6OY BO COI'Y (ot

05.03.2018 r., ip.Ne 47)
3a1aHUsA 110 npOBepKe HAaBBIKOB FOBOpeHI/If{, YTCHUSA N HepeBogla TCKCTA B O6T)€Me, HeO6XOHI/IMOM
IJIsL OCYHICCTBIICHUA HpO(bCCCHOHaHBHOﬁ JACATCIIBHOCTH.

Bomnpocs! past noarorosku k 3avery (YK-2; I1K-1):

Bapwuanr 1. (5.69; 5.82; 5.92)



1) Omnpenenute paanyc 30H6I OpeHesIst, €CIIM PACCTOSHUE OT TOYSYHOTO UCTOYHUKA cBeTa (4
=0,6 MKM) 0 BOJTHOBOM IMTOBEPXHOCTH U OT BOJITHOBOW MTOBEPXHOCTH J0 TOUYKH HAOIIIOCHUS
pasHo 1,5 M. OTBeT:
r3 = 1,16 MM

2) Ha y3kyto mens mupunoit a=0,05 MM magaeT HOpMaaIbHO MOHOXPOMAaTHUECKUN CBET C
JUTHHOM BOJHBI A=694 HMm. Ompeae/inTe HapaBIeHUE CBETa Ha BTOPYIO TU(PPAKIIHOHHYIO
1oJ10¢y (10 OTHOLICHMIO K NIEPBOHAYAIBHOMY HAIlpPaBJICHUIO CBETA).

Orser: @ = 2°

3) MoHOXpOMaTHYECKH CBET HOPMAJIBHO MaJaeT Ha JU(PPAKIHOHHYIO PEIIETKY.
Omnpenenure yrona AMQpakiuy, COOTBETCTBYIOMUNA MaKCUMyMYy YETBEPTOTO MOPSIIKA, €CIIH
MaKCHMYM TPEThEro Mopsiika OTKIOHEH Ha 1 = 18°,

OT1BeT:
@, = 24°20’

Bapwuanr II. (5.70; 5.83; 5.93)
1) Ha nuadparmy ¢ KpyriibIM OTBEpCTHEM TUAMETPOM d=5 MM magaeT HOPMaIbLHO
napasuIe/IbHbINA IyYOK CBeTa ¢ JIHHON BOJIHBI A=0,06 MkM. OmpeaeinTe pacCTOSIHUE OT

TOYKU HAOIIOIEHUS 10 OTBEPCTHS, €CIIM OTBEPCTHE OTKPBIBAET: a) ABe 30HbI DpeHens; 0) Tpu
30HbI OpeHerns.

Otset: A) 5,21 m b) 3,47 m

2) Ha y3kyro mienb nmajaeT HOpMajabHO MOHOXPOMAaTUYECKH cBET. Ero HampasiieHHe Ha
YETBEPTYIO TEMHYIO AUPPAKIMOHHYIO 1oJ0ocy coctasiser 2°12" . Onpenenure, CKOABKO JUTUH
BOJIH YKJIa/IbIBaeTcs Ha mupuHe menu. Oteet: a/A = 104

3) Ha nudpaknnoHHyo pemerky HOpMaibHO MMagaeT MOHOXPOMATUIECKHIA CBET.
Omnpenenure yroa qudpakunu st TuHud 0,55 MKM B 4€TBEPTOM MOPSIIKE, €CIIU 3TOT Yol
i muHuM 0,6 MKM B TpeTbeM nopsiake cocrasisieT 30°. OTBert:

@ = 37°42'

Bapuanr III. (5.71; 5.84; 5.94)

1) Onpenenure paanyc TpeTbeit 30Hb1 Openens s cayyas MI0CKo BoJIHbL. PaccTosiHue ot
BOJIHOBO# ITOBEPXHOCTH JI0 TOUKH HaOroaeHus paBHo 1,5 M. [liimHa BostHbl A=0,6 MKM.

OtBeT: r = 1,64 MM

2) Ha mens mmpunoii a=0,1 MM niajaet HOpMalibHO MOHOXpOMaTuieckuii cBet (A=0,6
MKM). DKpaH, Ha KOTOpOM HabionaeTcs nudpakiinoHHas KapTHHA, PACIIOIO0KEH MapauieIbHO
menu Ha paccrosHuu 1=1 M. Onpenenure paccrosiHue b Mex Iy nepBIMU TUGPAKITHTOHHBIMH
MUHUMYMaMH, PACIIOJIOKCHHBIMH 110 00€ CTOPOHBI IIEHTPAIBHOTO (payHTohepoBa MaKCHMyMa.
OtBer: b=1,2 c™m

3) Ha nudpakiuoHHyo permeTky HopMaibHO Ma1aeT MOHOXPOMATHYECKUi CBET. B
CIIEKTpPE, MOJyUYEHHOM C MTOMOUIbIO 3TON NU(PPAKIIMOHHON PEIIeTKH, HEKOTOPast CIIEKTpalibHas
JMHUS HAOJIFOIaeTCs B IEPBOM MOPSIIKE MO yrioM ¢ = 11°, Ornpenennure HaUBBICIIUN TOPSIIOK
CIIEKTpa, B KOTOPOM MOXKET HabogaThes 31a TMHUA. OTBET:

Mmax = 5

Bapuanr I. (5.140; 5.147; 5.152)

1) Crenenp NOIAPU3ALMK YACTUYHO MOJISPU30BAHHOTO cBeTa cocTasiuser 0,75.
Onpenenure OTHOLIEHNE MAaKCUMaIbHON MHTEHCUBHOCTH CBETA, IIPOITYCKAEMOTO
aHaAJIN3aTOPOM, K MUHUMalIbHOU. OTBeT:



2) EcTecTBeHHBIH CBET MPOXOINUT Yepe3 MOIIPU3ATOP U aHATH3ATOP, YTOJ MEXKITY
TJIABHBIMU TUIOCKOCTSIMH KOTOPBIX paBeH (. [loyisipu3aTtop u aHanmM3aTop Kak MOrJIONAKOT,
Tak u oTpaxaroT 10% manaromiero Ha HUX cBeTa. OnpeaenuTe yroia , eCaIu HHTEHCUBHOCTh
CBETa, BBIIEIIET0 U3 aHaTu3aTopa, paBHa 12% WHTEHCUBHOCTHU CBETA, MAJAI0IIETo Ha
nosisipuzatop. OTBeT:

a = 52°14’

3) Omnpenenure noka3aTesb MPETOMIICHHS CTEKIA, €CITU TIPU OTPAXKEHUH OT HEro CBETa

OTp&)KeHHLIﬁ JIYY HOJIHOCTBIO IOJIAPHU30BaH IIPU YTJIC ITPCIIOMIICHUA 35°. OtBer: n=
1,43

Bapuant II. (5.141; 5.148; 5.154)

1) Omnpenenure cTeneHsb noyspusanuu P cBeta, KOTOpHI npeacTaBiseT co0oi cMech
€CTECTBEHHOTI'O CBETA C IJIOCKOIOJIIPU30BaHHBIM, €CJIM HHTEHCUBHOCTD MOJISIPU30BAHHOTO
CBETa paBHAa UHTEHCUBHOCTH ecTecTBeHHOro. Otset: P = 0,5

2) EcTecTBeHHBIH CBET MHTEHCUBHOCTBHIO [ o MPOXOAMT Yepe3 MOIAPU3aTOp U aHAIH3aTOopP,
YToJI MEX/ly TJIaBHBIMHU IIJIOCKOCTSIMU KOTOPBIX cocTaBiisgeT &. [locie mpoxoxaeHus cBera
4yepes3 3Ty CUCTEMY OH MaJaeT Ha 3epKajio U, OTPA3UBLINCH, IPOXOIUT BHOBb YEPE3 HEE.
IIpeneOperas NOIIOLIEHUEM CBETA, ONPENEINTE HHTEHCUBHOCTD / CBETa MOCIIe ero 00paTHOro

npoxoxaeHus. OTBeT:

1

I ==1 4
5 locos

a

3) IpenenbHbIiA Yroil MOJHOTO OTPayKEHHUs IS ITy4Ka CBETa Ha IPaHMIIE KpUCTaslia
KaMeHHOM con ¢ Bo3ayxoM pasern 40,5°. Onpenenure yron Bproctepa npu majeHnH CBETa U3
BO3/yXa Ha IOBEPXHOCTH 3TOro Kprcramwia. Oteer: i = 57°

Bapwuanr I11. (5.142; 5.153; 5.160)

1) Omnpenenure cTeneHb Moysipu3anuu P cBeTa, KOTOPHIH npeacTaBiseT co0oi cMech

€CTECTBEHHOI'0 CBETA C IJIOCKOMOJISIPU30BAHHBIM, €CJITM HHTEHCUBHOCTH MOJIIPU30BAHHOTO CBETA

B 5 pa3 060sbIlle HHTEHCUBHOCTH ecTecTBeHHOTO0. OTBeT: P = 0,833

2) Onpenenure, O KAKUM yYTIIOM K TOPU30HTY JOKHO HaxoauThest CoJHIIe, 9TOOBI JTy4H,

OTpa)K€HHBIE OT MOBEPXHOCTH 03epa (n=1,33), ObUTH MaKCUMAaJIbHO TOJISIPHU30BAHBI.

Otser:

@ = 36°56’

3) Kpucrannnueckas riacTUHKA U3 UCIAHICKOTO IIMaTa ¢ HanMeHbied TonmuHon d=0,86 Mkm

CIIY’KHT IUIACTUHKOM B Y€TBEPTH BOJHBI st A=0,59 MkM. Onpeennre pasHocTb An

MOKa3aTesel mperoMiIeH!s OOBIKHOBEHHOT'O U HEOOBIKHOBEHHOTO JIYUEH.

OtBer: An=0,171

Bapuanr 1. (5.114; 5.121)

1) Ha cTexyIsIHHYIO mpu3My ¢ IpeoMiisionumM yriaom A=55° magaer jyd cBeta moj yriaom &1 =

30°. Onpenenute yron oTkiaoHeHuss P Tyda MpU3MOIA, €I MMOKa3aTelb MPEIOMIICHHUS N CTEKIIa

paBeH 1,5 OtBer:
¢ = 35°40’

2) Ilpu npox0kI€HUH B HEKOTOPOM BEIIECTBE MyTH X MHTEHCUBHOCTH CBETa YMEHBIIIMIIACH B 3
paza. Onpenenurte, BO CKOJIBKO Pa3 YMEHBIIUTCS HHTEHCUBHOCTh CBETA MPHU MPOXOKICHUN
My TH

2x.



Bapwuanr II. (5.115; 5.122)
1) Ha rpans crexnsHHOlM npu3mMsl (n=1,5) HOpMalibHO MajgaeT ayd cBeta. Onpenenure
yroJt oTkJIoHeHus P JTyda mpu3Moii, ecitu ee npeomstontuit yron A=30°. Orser:

@ = 18°36'

2) KoadduumenT nmoriomnennss HEKOTOPOro BEIIECTBA TSI MOHOXPOMATHUECKOTO CBETa

. _ -1
onpeneneHHoi muHbl Boael @ = 0,1 CM™7, Onpenenute Tommumy ciiost BEUecTsa, KOTOpas
HeoOxoamuMa JyIs ocnabieHns cBera B 2 pasza u B 5 pas. [loTepu oTpaxeHus cBeTa He

yuuThiBaTh. OTBET:
d, = 16,1 cMm

d; = 6,93 cMm,

Bapwuanr I1I. (5.123; 5.133)
1) [Inockas MOHOXpOMaTHYECKas CBETOBAs BOJIHA PACIIPOCTPAHSAETCA B HEKOTOPOU cpeie.

Ko3(pULIEHT IOMIOMEHNS CPebl IS AAHHOM JIuHbl BoHbl @ = 1,2 M~1, Onpenenute, Ha

CKOJIBKO NPOUCHTOB YMCHBIINTCA HHTCHCUBHOCTH CBCTA IIPU ITPOXOKACHUN IIaHHOﬁ BOJIHOH

nytu: a) 10 mm; 6) 1 M. OtBet: A) 1,2% B) 70%

2) OmpenenanTe CKOPOCTh IIEKTPOHOB, PU KOTOPO YePEHKOBCKOE U3TyUeHHE MPOUCXOIUT B
cpenie ¢ mokasaresnem npenomieHus n=1,54 mox yriaom ¥ = 30° k HanpaBICHUIO HX

JABUOKCHUA. CKOpOCTB BBIPA3UTEC B JJOJIIX CKOPOCTHU CBCTA.

Oter: v =0,75¢

IToka3zarenu u KPUTEPUH OLCHUBAHHUSA KOMIIeTEHIIMIi Ha PA3JIUYHBIX J3Tamnax HMX
(l)OpMP[pOBaHI/ISl, OIMMCAaHMUEC IIKAJI OHCHUBAHUA

Jra | Dopma Kpurtepuu oueHnBanus (MPOUeHT 0T MAKCMMAJIBHOI0 KOJI-Ba 0aJ1J10B)
m | KOHTpOIS | 86-100 % | 71-85% 60-70% | Menee 60%
1. Texywuii koumponv (max. 20 6annos 3a 1 mooynv)
4 bamna 3 Ganna 2 bamna 1 6annoB
Ilocemenue | Ctyment  mocetun | Ctyment  mocetun | Cryment — mocetwu | CTyaeHT MTOCETHIT
3aHATHH 6osee 85% 3amstuit | 71-85% 3amsTuii 56—70% 3ausTHII MeHee 55% 3aHsaTuit
(max 4 6.)
11-13 6ammoB 8-10 6ayoB 6—7 GamtoB 0-5 GamtoB
Texymas CryneHT aktuBHO | CTyneHt aktuBHO | CTyneHt CryneHT
pabora B | pabortaer Ha | paboTaer Ha | HEJOCTATOYHO HEIOCTaTOYHO
TEUYCHUE 3aHATHAX, OTJIMYHO | 3aHATHAX, XOPOIIO | aKTHBHO  paboTaeT | akTUBHO paboTaeT Ha
MOZYJIst BBITIOJTHSET BCC | BBINIOJHSICT 3aJaHUs | Ha 3aHATHUSX, | 3aHIATHAX,
(max 13 6.) 3aaHus MIPENoAaBaTesL. YIOBJIETBOPUTENILHO | HEYIOBJIETBOPUTEIHH
MIpernoaBaTes. BBITIOJIHSCT 3a/laHMs | O BBHINOJHSAET 3aJaHHs
NpernoiaBaTes. NpenoiaBaTes.
3 bamra 2 Gamma 1 Gamn 0 6aytoB
Hoxnan, Tema nosHocThio | Tema B ocHoBHOM | Tema yacTM4HO | Tema He packpslra.
Mpe3eHTalns | PacKphITa. packpeiTa. Xopoliee | pacKphiTa. HeynosnerBoputensx
(mMax 36.)/ OcHoBaTeNnbHOE BIIAZICHHC Y I0BICTBOPUTENBHO | O€ BIIAZICHHC
OTIOPHBIA BIIAJICHUC MaTepHAIIOM. e BIIAJICHUC | MaTCPHAJIOM.
KOHCIICKT MaTepHATIOM. Cpemauii  ypOBEHB | MaTepHaIOM. Henocrarounsrit
(max 3 6.) Bricokuit  ypoBeHb | camocTosiTenbHOCTH, | Huskuit YPOBEHb | YPOBEHb
CaMOCTOSATENLHOCTH, | JIOTHYHOCTH, CaMOCTOSITENILHOCTH, | CaMOCTOSITEIBLHOCTH,
JJOTUYHOCTH, APryMCHTHPOBAHHOC JIOTUYHOCTH, JIOTUYHOCTH,
apryMEHTHUPOBAaHHOC | TU. XOpOLIMH CTWIb | apryMEHTUPOBAaHHOC | apryMEHTHUPOBAaHHOCT
TH. AKaIeMHUYCCKUHA | M3TIOXKCHUS. TH. .




CTHJIb U3JIOKCHUA.

Y 10BIIETBOPUTETBH

HeynosnerBopurenbx

13178 CTUJIb | BIN CTHJIb U3JIOKEHHSI.
H3JI0KCHUS.
2. Pybeoicnuuii konmpons (15 6. 3a 1 modyis)
14-15 6ammoB 11-13 Gamn 08-10 6amioB 0-7 6ayoB
Kontponsna | IlpaBusibHO [IpaBuibHO 3agaHus BBITIOJHEHBI | 3a/laHUsl BBITIOJIHCHBI
g pabota BBIIIOJTHEHBI BCe | BbINOJHEHA OoJbliasi | Oojee 4yeM | MeHee 4eM
3a/1aHusl. 4acTh 33/IaHU{. | HATIOJIOBHHY. HaIoJIOBUHY.
IIponemonctpupoBa | IlpucyrcTByroT [IpucyrcTBytoT [IpopemoncTpupoBaH
H BBICOKHH ypOBEHB | HE3HAYHTEIHHEIC Cepbe3HbIe OIMMOKH. | HEYAOBIETBOPUTEIHH
BIIAJICHHUS OIINOKH. IIponemoHCTpHpPOBa | Bl YPOBEHB BIAICHUS
MaTepHATIOM. [IpogemoncTpupoBa | H MaTepHAIIOM.
CTynmeHT CIOCOOCH | H XOpOIIUi YPOBEHb | YAOBICTBOPUTEIHHBI | [IposiBiIeHBI
Ha [IPaKTUKE | BIAJACHUS 1 ypOBEHb BIaJIEHUS! | HEAOCTATOYHbIE
MIPUMEHSTh 3HAHUS U | MaTepHaliOM. MaTepHUaIOM. CIOCOOHOCTH
ymenusi B xoxae | [IposiBnensl cpennue | [IposiBieHbl HU3KHE | IPUMEHSATh 3HAHUS U
BBITIOJTHEHUS CIOCOOHOCTH CIOCOOHOCTH YMEHUs K
KOHKPETHBIX MIPUMEHSTH 3HAHHUA U | IPUMEHSTH 3HAHUS U | BBITOJHEHUIO
3aJIaHuH. YMEHHUS K | yMEHHUS K | KOHKPETHBIX 3aJaHHH.
BBITIOJTHEHUIO BBITIOJTHEHHUEO
KOHKPETHBIX KOHKPETHBIX
3a/1aHuH. 3a/IaHUM.
3. Umoeosulil KOHMPOTb RO QUCYUNTIUHE
26-30 6amioB 20-25 6amna 15—19 6amnoB 0-14 GammoB
Ox3amen/ Jlan nonsHbid, | Jlan nonubeii orBer | Jlan HenmoctaTtouHo | He momydeHsl OTBEThI
3a4eT pPa3BEpHYTBI OTBET | HA  IIOCTABJICHHBIM | MOJIHBIN OTBET. | IO 0a30BBIM
HAa  TIOCTaBJCHHBIA | Bompoc, Tmoka3aHo | CTyaeHT HE | BOmpocam
BOTIPOC. OTBeT | yMEHHE  BBIACTHUTDH | CIIOCOOCH JUCITUTUTHHBI WA JaH
dopMynHpyeTcss B | CYIICCTBCHHBIC H | CaMOCTOSTEIBHO HETIOJIHBI  OTBET H
TepMUHaX HayKH, | HECYILIECTBEHHbIE BBIJICTTUTH JIOMYIIEHBl  TpyObIe
H3II0KEH MPU3HAKH, CyILIECTBEHHBIE 1 | OIINOKH. Peub
JIUTEPATYPHBIM TIPUYHUHHO- HECYIIIECTBEHHBIC HerpaMOTHasl.
SI3bIKOM,  JIOTMYCH, | CJICICTBCHHBIC MPU3HAKU U | YTOYHSIOIIHE
JIOKa3aTescH, CBsI3H. Ho | npuunnaHO- BOIIPOCHI
JIEMOHCTPHUPYET JIOITYTIICHBI CJICICTBEHHBIC TperoaBaTess HE
aBTOPCKYIO HE3HAYNTEIIbHBIC CBSI3H. PegeBoe | mpuBogsT K
MO3UIIHIO CTYACHTA. | OUIMOKH, odopmiicHHE KOPPEKINH OTBETA
HCIIpaBJIEHHBIE TpeOyeT TMOMpaBOK, | CTYIACHTA HE TOJBKO
CTYJIEHTOM C | KOPPEKIIHH. Ha MMOCTaBJICHHBIN
TIOMOIIBIO BOMPOC, HO H Ha
«HABOIAIINX JIpyTue BOIPOCHI
BOIIPOCOB JUCITUTUTHHEI.
Ipero1aBaTes.

9. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 0O0ecneyeHue TUCIHIIINHBI

a) OCHOBHasl JIMTepaTrypa:
a) OCHOBHAas JIUTEepaTypa

E.N. Bytukos, A.A. bertos, A.C. KonnpatseB «®Pu3nka B npumMepax U 3azadax» M:
Mocksa. U3natensctBo «Hayka» 1989 1. 464 c.
Cro 3anau no mexanuke, b.KO.Koran, M.: Hayka, 1976 ., 80c.

[1.B. Makosenkuii, Cmotpu B kopeHs! , M.: Hayka, 1979r., 444c.

160c.

. SL.H. Ilepensman, 3annmarensHas ¢usuka, Mocksa: Hayka, 1979r, 340c.

. A.E. Mapon, E.A. Mapon, lunakruueckue marepuainsl, 10 kiacc, M3a-Bo «/Ipoda», M.: 2004,




P. ®eitaman, P. Jleliton, ®@eiimanoBckue Jekiuu no ¢pusuke, M.: U3n-Bo Mup.. 1976r, 406¢.
7. T.U. Tpodumona, 3.C. I1aBnoBa, COopHUK 3a1a4 110 Kypcy (PpU3UKHU C pereHusiMu, M. :
«Bricmras mkoia», 2002, 475¢.

8. A.A. Tlunckuii, ®usuka 10 kinacc, M.: [Ipocsemenune, 1995, 414c.

9. I'.4. Mskuwes, b.b. byxosues, ®u3zuka 11 knacc, M.: [Ipocsemenue, 2010, 335¢

10. I'.4. Msxkuiues, b.b. Byxosues, ®u3zuka 10 knacc, M.: [Ipocsemenue, 2010, 330c

HNHuTepHeT-pecypcsl

— eLIBRARY.RU [DnektpoHHBIi pecypc]: Hay4dHas d5ekTpoHHas 6uommoreka. — URL:
http://www.elibrary.ru.

— baza nannsix «9BC elibrary»: http://elibrary.ru

— NznarenbctBo «FOpaiit) [DNEKTPOHHBIN pecypc|: 371eKTpOHHO-OMOIMOTeYHas cucTeMa. —
URL: http://biblio-online.ru.

- YHuBepcuTeTCcKas 6ubimoTteka online [DIeKTpOHHBIN pecypc]: IEeKTPOHHOONOIHOTeUHAs
cucrema. — URL: http://www.biblioclub.ru.

- CrnpaBounas npasosas cuctema Koncynbrantllntoc. — URL: http://www.consultant.ru/.
— Nudopmannonno-npasosoit noptan «I'apant». — URL: http://www.garant.ru/.

B) UHTEepHET-pecypcesl
1. http://log-in.ru/books/senchenkov-a-p-tekhnika-fizicheskogo-eksperimenta-1-
senchenkov-a-ptekhnicheskie/

2. locymapctBenHast  myOnu4Has  Hay4yHO-TexHHueckas Oubnuoreka (I'TIHTB)
http://www.gpntb.ru/

3. Poccwuiickas rocynapcrsennas oubiauoreka (PI'b) http:/ www.rsl.ru/

4. http://umka.volsu.ru/newumka?2

5. bubnmnoreka nmo ecrectBenusiM Haykam (BEH) PAH http://www.benran.ru/

10.MaTepl/laJIbHO-TeXHI/I‘IeCKOE OCHAIICHHUEC JUCIHUIIJIMHBI

Aya. 21 YuyeOHbIe ayIMTOPHUH /Il IPOBEICHUs 3aAHATHH JTEKIIMOHHOI'0 THIIA:
MpernoaaBaTeNIbCKUA CTOI; CTYJ; CTOJIBI O0YYaIOUINXCs; CTYIbs; Kadeapa; KiaccHas J0CKa

Ayna. 21 YyeOHble ayaiuTopuu /Ui NPOBedeHHMS Ja0OPATOPHBLIX 3aHATHI, KYpPCOBOIO
NPOEKTHPOBAHUS (BBINOJHEHUS] KYPCOBBIX PpadoT), IpynmoBbIX M HHAWBHAYAJbHBIX
KOHCYJIbTAMH, TeKyIlero KOHTPOJS M NPOMEXKYTOYHON aTTeCTAMH, a TaKxe
CaAMOCTOSITEJIbHOH PpadoThl 00y4aKIIMXCH: MPENOJABATEIbCKUNA CTOJ; CTYJ;, CTOJIbI
oOyyJaronuxcsi; CTyJibs; kadeapa; KiaccHas JocKa

Aya. 15 JIabopatopun: O6opynoBaHue A NPOBEICHHS J1a00paTOPHBIX paboT MO Kypcy
«TexHuka pU3NIECKOT0 IKCIIEPUMEHTA

Ayna. 27 KOMIBIOTePHBbIE KJIACCHI: MIPENOAaBATEIbCKHIA CTOM, MPEMOIABATEILCKUI CTYJI, CTOIIBI
00y4JaroIuXxcs, CTyNbs, KiIacCcHas JOCKa, MYJIbTUMEIUIHBIA KOMIUIEKC (TPOEKTOp, AKpaH),
kosonku, IIK mpenonaBatens, [1IK oOywaromuxcs, mporpammuaoe oGecrnieueHue: Adobe flash
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player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar; Microsoft Office 10;
Microsoft Visio 10; Kaspersky Endpoint Security nns 6uzneca; KoHcyapTaHT TUTFOC

Bubauoreka, B TOM 4uCiIe YATAIBHBIN 3a1: CTOJBI , CTYJbsA, [IK oOyuarommuxcs, mporpaMmmHoe
obecneuenue: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Microsoft Visio 10; Microsoft Visual studio; Kaspersky Endpoint Security

CocTaB JIMIEH3HOHHOTO H CBOOOIHO PACIPOCTPAHSIEMOT0 MPOrPAMMHOT0
obecrieyeHHusl, B TOM YHCJIe 0TE€YeCTBEHHOT0 NMPOM3BOACTBA

Ne i/ HaumenoBanue Ne noroBopa(iiuuen3usi) Crpana
NMPOU3BOIUTETb
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products CIIIA
' (MPSA) ot 04.2016 T.
) Windows 10 Pro for Ne 4100072800 Microsoft Products CIIA
) Workstations (MPSA) ot 04.2016 T.
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products CIIA
: (MPSA) ot 04.2016 T.
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products CILIA
' (MPSA) ot 04.2016 T.
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 T.
6 Windows 8 Professional Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 T.
g Windows 7 Professional Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 T.
9 Office Standard 2016 Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
10 Office Standard 2013 Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 T.
1 Office Standard 2010 Ne 4100072800 Microsoft Products CLIA
' (MPSA) ot 04.2016 T.
12 CucreMa TecTUpOBaHUA No468 ot 03.12.2013 UII Poccus
" | Sunrav WEB Class Cywnrarynun P.T. (GeccpouHo)
[Tporpammuoe obecrieuenne | Ne CJI/108 ot 29.08.2017 Poccus
1C: [Ipeanpusitue. (MakcumyM-copT) 6GeccpouHO
13. | byxrantepckuii Yuer.
Tunosas koHpurypamus 8
ceTeBasi BEpCusi
Cucrema KOMIBIOTEPHOM Jlunensust FSF/Debian (CBoGoHOE
14. | Bepctku MikTex porpaMMHOe 0OecTieueHHe)
(6eccpouno)
15. | Kasperksy Endpoint Security | Jlo 22.01.2024 Poccus
[IporpamMmHuoe o6ecrieuenne | CBoOOAHOE MPOrpaMMHOE CLIA
16. | mig penakTUPOBAHHUS obecrneyeHne(OeccpouHO)

xumudeckux dpopmyd Isis




Draw

Cucrema noucka TekctoBbix | Ne ot 22.01.2043 Poccus
17. | 3auMCTBOBaHHI (meiictButenen no 22.01.2025) ¢
«Antunnaruar.BY3» OAOQO «Awntu-Ilnaruar»
[Tporpammuoe obecrieuenne | Ne KII /108 ot 29.08.2017 ¢ OOO Poccus
18. | 1C: IIpeanpusrue 8.3 «Makcumym»(6eccpodHo)
YnpaBiaeHue TOpropien
[Tporpammuoe obecieuenue | Noe CJI/ Nel126., 01.07.2020r. Poccus
19. | 1C:3apmiara u kazpsl «MAKCUMYM-
roC.yUpexJIeHUs 8 CODT» 6eccpoyHO
[IporpammHoOe obecrieueHne NeCJ1/76 01.03.2017r. Poccus
20.
1C: Gro/1KeT. «MakcuMyM-co» (6eccpodHo)
ABTOMaTHU3UPOBAHHAS CBUIETENBCTBO O cory
cucTema « YTpaBJIcCHHUE — TOCyIapCTBEHHON PEeTUCTpAIlUU
21. | Jdexanat BPC» nporpammsl 1t O9BM
Ne 2015611830 ot 06.02.2015 1.
(6eccpouHo)
IIporpamma it O9BM «bank | Pazpadorka COI'Y CBuuerenscTBo cory
BOIIPOCOB JIJIs1 KOHTPOJIS 0 rOCyAapCTBEHHOM perucTpanuu
22. | 3HaHMI» nporpammsl Juist O9BM
Ne 2015611829 ot 06.02.2015 1.
(6eccpouno)
[Tnaner BO Ne 2191-24 ot 12.01.2024 r. (Tex. Poccus
23. nojzepxka 10 26.02.2025 r.) OO0
JIMMUC
[Tnarsr CITO 12.01.2024 Ne 2192-24 Poccus
24. (moamucka H OOHOBJICHHS 10
16.02.2025)
10O Jla6opaTopruu MMUC Ne 1157-23 o1 29.03.2023 r. OOO Poccus
75 (Hdexanart, 1K, BenomocTu, JIMMUC
" | TectupoBanue, UHTEPHET
pacHIMpeHue u ap.)
VSDESK Ne 210406/01 ot 06.04.2021 r. UIT Poccus
26.
N.A. CepreeBuu
27 «["amakTuka» OO0OQ T'anaktuka UT noroop Ne Poccus
) 120320/1/A ot 14.03.2022 T.
DIRECTUM RX — Cucrema | OOO I'anaktuka UT noroBop Ne Poccus
78, | YEKTPOHHOTO 120320/11/A ot 14.03.2022 r.
JIOKyMEHTOO000pOTa
MOODLE BecratHoe CILIA
29. (becmmatHOE
POCCHICKOE)
30 «l"amakTuka PY3» Jlunensus Geccpodnas Poccust
31 Jln4HbIi KabuHeT Jlunensus GeccpouHast Poccust
- | abutypuenta
1 JIn4HbIi KaOUHET Jlunensus GeccpouHast Poccust
* | cTyZeHTa/coTpyAHUKA
DnexTpoHHas 6ubnIroTeKa https://dvs.rsl.ru Poccus
33 JUCCepTaly U TpeOyetcs peructpanus B

aBropedeparoB PI'b(OB/]
PI'b)

oubnunorexke COI'Y



https://dvs.rsl.ru/

OBC"YHuBepcuteTckas https://biblioclub.ru Poccus
34. oubmoreka ONLINE" Tpebyercss  peructpanus
oubmmorexke COI'Y
OBC «Hayunas snextponnas | http://elibrary.ru. Poccus
oubmoteka eLibrary.ru» TpeOyercs perucrpanus
35. 6ubmmorexke COI'Y
VYHuBepcanbHast 0a3 gaHHbBIX | https://dlib.eastview.com CIIA
36. | East View
OBbC «KoHcynpTanT http://www.studentlibrary.ru Poccus
cryaentay CtyneHueckas Tpebyetcs peTucTparys
3JIeKTpOHHast 6ubnanoTeka no | 6Gudnuoreke COI'Y
37 | ME/MIHHCKOMY H
" | dbapmaneBTHYECKOMY
00pa3oBaHMIO, a TAKXKE 10
€CTECTBEHHBIM U TOYHBIM
HAyKaM B IICJIOM.
3BC «tOpaiit» - www.biblio-online.ru Poccus
oOpa3zoBarenpHas cpefa, TpeOyercs perucTpanus
BKJIFOYAIOLIas BUPTYanbHbiii | Onbnmoreke COI'Y
YUTATBHBIN 321 y4eOHUKOB U
38, | y4eOHBIX mocobuii ot
aBTOPOB M3 BEIYIINX By30B
Poccun o Bcem
HAIpaBJICHUSIM 1
CTICIIATBHOCTSIM
39 KOII (nomeH Ha siHACKCE) becrmarHoe (nepeBenieH B pexxXum Poccust
) IPOCMOTPA)
40. | Pyclapn OecrnaTHOe Poccus
41, | ViPNet Poccus
4> | BKC OtxkpsiToe 10 OecrutatHoe



https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
http://www.studentlibrary.ru/
https://dlib.eastview.com/
http://elibrary.ru/
https://biblioclub.ru/
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