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1. CTpykTypa 1 0011asi TPYA0EMKOCTb U CIUIIINHbBI

OO011ast TPYI0EMKOCTh JUCIUILIMHBI COCTABIISACT 2 3a4eTHBIC eIUHUIIBI (72 Yaca).
dopMa IPOMEKYTOUHOM aTTECTALUU — 3a4ET

Ounas gopma
oOyueHus
Kypc 1
Cemectp 1
Jlexuuun 18
IIpakTrHueckue 3aHATUs -
JlabGoparopHsbie 3aHATHS 18
Koncyapranuun -
HTOro ayiuTOpHBIX 3aHITHI 36
CamocTosTenbHas pabora 36
Kypcosas pabora -
OK3aMeH -
O61iee KOJTUYECTBO YaCOB 72

2. llesin ocBOCHMS AU CHUIIHHBI
['maBHO# 3amaueil Kypca sIBISETCS co3laHue (yHIAMEHTAIbHOW 0a3bl 3HAHWUK Ui W3YYEHUS
BCEX pa3esloB Kypca - oOmie ¢u3uku U KypcoB, ¢u3. npaktukyMoB. Kypc snemeHTapHOMR
GU3MKK JOHKEH HOCUTh MHPOBO33PEHYECKYI0 U METOAOJOTMYECKYI0 HAalpaBiIeHHOCTD,
(GopMHpOBATh Y CTYAEHTOB €IUHYIO, CTPOMHYIO, JOIMYECKH HEIPOTUBOPEUYUBYIO (PU3HUECKYIO
KapTHHY OKpYKAaIOIIero Hac Mupa Npupoabl. B Kypce HeoOXoamMo paccMaTpuBaTh BCe
OCHOBHBIC SIBJICHUS U NPOLECCHI, POUCXOAIIME B MIPUPOJIE, YCTAHOBUTH CBSI3b MEXKIAY HUMH,
c(hopMyITHPOBATH OCHOBHBIC 3aKOHBI, ITOJIyY€HHBIE HA OCHOBE 000OIIEHHH YKCTIEPUMEHTAIBHBIX
pe3yJbTaTOB.
['maBHO# 3amaueil Kypca SIBISETCS co3laHue (yHIAMEHTAIbHOW 0a3bl 3HAHWUN Ui W3YYEHUS
BCEX pa3lesioB (U3MKM - TeopeTHYecKOM (U3UKH, CHElHMaTM3HPOBAHHBIX KypCoB, (¢Gus.
npakTukymoB. Kypc  ob0melt  (u3MKuM  JODKEH  HOCHTh  MHPOBO33PEHUYECKYI0 U
METO/OJIOTUYECKYI0 HaNpaBICHHOCTh, (OPMHPOBATH Yy CTYJIEHTOB €AMHYI0, CTpPOIHYIO,
JIOTUYECKH HENPOTUBOPEUMBYIO (DPU3MUECKYI0 KapTUHY OKPY’KAIOLIEro Hac Mupa npupojisl. B
Kypce HEOOXOJUMO paccMaTpHBaTh BCE OCHOBHBIE SIBICHHMS M MPOLECCHI, MPOUCXOIAIINE B
IPUPOJIE, YCTAHOBUTH CBSI3b MEXAY HUMH, C(DOPMYIHPOBATH OCHOBHBIE 3aKOHBI, IIOJyYEHHbIE HA
OCHOBE  000OLIECHMI  HSKCHEpPUMEHTAJIbHBIX  pe3ynbTaTtoB. Kypc JomkeH  copepikaTh
KOJIMYCCTBECHHOC PACCMOTPCHUC KOHKPECTHBIX 3ada4d, OJOJIEMCHTbI CTATUCTUKH U TCOPUHN
BEPOATHOCTH, HIEMEHTHI PEIATUBU3MA U NTPENCTABICHUIA. .
3. Mecto gucuuniunsl B crpykrype OIIOII: Ba3zoBas yacts. 51.B.J1B.08.01

Hannas yueOHas auciuiuinHa BkiatoueHa B pazaen b1.B.JIB.08.01 O6menpodeccrnonanbubrit”
OCHOBHOM 00pazoBartenbHOl nporpammsl 03.03.02 dusuka. OcBauBaercs Ha 4 Kypce, 8 cemecTp.
K mMoMeHnTy Hauana npenojiaBaHus Kypca CTYJAEHTBI JOJKHBI BJIaJ€Th OCHOBHBIMU MOHSATHUSIMU
HIKOJBHBIX KYpcOB (PM3MKM M MaTeMaTHUKH, MUMETb OCHOBHBIE IPEJICTaBICHUS O 3aKOHAX
MEXaHHUKH, MOJIEKYJISIPHON (PU3HKH, FIEKTPOJIUHAMUKH U ONTHUKH.
JucuumuvHa BKIIOYaeT B ce0sl OCHOBHBIE CBEJCHMS O METOAMKE MOCTAaHOBKU JIAOOPATOPHOTO
(bu3NYECKOro IKCNEepUMeHTa, (OpMHUPYET Y MaruCTpaHTOB MPAKTUYECKUE HABBIKU MMOCTAHOBKH
paboT COBPEMEHHOT0 (PU3MYECKOTO PAKTUKYMA.

B pesynpraTe M3yuyeHHS AUCUUIUIMHBI MarucTPAaHThl MPUOOPETAIOT MPAKTUUYECKHE HaBBIKU
[0 TUTAHUPOBAHUIO (PU3UUECKOTO IKCIEPUMEHTa, 00pabOTKe MaTepHaloB, YMETh UCIOJIb30BaTh
IU(QPOBYI0O U KOMIBIOTEPHYIO TEXHHMKY JUISl CO3JaHMSI M IOCTAaHOBKU pabOT COBPEMEHHOTO
($U3UUECKOro NpakTUKyMa.



4. TpeGoBaHusi K pe3yJIbTaTaM OCBOCHHUS TUCHHUILINHBI

Kommnerennuu oOyyaromerocs, GopMupyemblie B pe3yabTaTe OCBOCHUS JUCHUTUINHBL.
B pesynbraTe n3yueHus IUCHMIUIMHBI OOy4aroIIMHCS NOJDKEH oOJsafaTh CIEAYOIIUMU
KOMIIETEHIIUSIMU (pe3yIbTaTaMH OCBOEHMSI 00pa30BaTEIbHON IPOrPAMMBI):

Koapr
KOMIIeTeHIIH I

Conep:xaHue KOMIeTEeHIUI

CIIOCOOHOCTBIO UCIIONB30BATh CICIIHATM3UPOBAHHBIE 3HAHUS B 00J1aCTH

IIO3UIIUH

IIK-1 (bu3uKu 17151 0CBOEHUS NPO(YUIBHBIX (PU3NUECKUX TUCLMILIMH
CHOCOOHOCTBIO AHAIM3UPOBATh OCHOBHBIE 3Talbl U 3aKOHOMEPHOCTH
OK-2 HCTOPUYECKOTO pa3BUTHS oOmecTBa i (OPMUPOBAHUS TPAKTAHCKON

B3anMocBs3b MIIaHUPYEMBIX PE3yJabTaTOB OOYYEHHMs MO JAUCHUIUIMHE C (OPMUPYEMBIMH
komnerennuamu OITOIT:

Koapl
KOMIIeTeHIINIi
OoI11011

I[Inanupyembie pe3yJibTaThI 00y4eHUsl,
cooTBeTCcTBYIOIME (popMupyembiM KomnerennusivM OITOIT

3HaTh

Ymernb

Baagern

OK-2

* OCHOBHBIC (PU3UYECKHUE
SBJICHUSI U  OCHOBHBIC®
3aKOHBI bu3uKy;
I'paHUIIbI uXx
MIPUMEHUMOCTH,
NPUMEHEHHE 3aKOHOB B
BOKHEHIINX
MPAKTUYECKHX
MIPUIIOKCHUSX

* OCHOBHBIE (PU3UUECKHUE
BEJTMYMHBI u
¢u3nyeckue KOHCTAHTHI,|
WX ONpeIeNIeHHEe, CMBICI,)
CIOCOOBl U E€IUHMIIBI MX
W3MEPEHUS;

. (byHIaMEHTaIbHBIE
(bu3nvecKne OIBITHl U MX
POJIb B pa3BUTHH HAYKH.

. O0OBSICHUTH
OCHOBHBIE HaOII01aeMbI¢
NPUPOJHBIC SIBJICHUS W
3hdeKThl ¢ MO3HIHH
(byHIaMEeHTAIBHBIX
¢bu3nveckux
B3aNMOJCHCTBUH;

* yKa3aTb, Kakue 3aKOHb]
OIMCHIBAIOT TaHHO®
SBJICHHE WIH YD PEKT;

* YICTIOJIB30BaTh METO/Ib]
aJIeKBaTHOTO
¢u3nueckoro y
MaTeMaTHYeCKOro a
TaKXKe MIPUMCHSITH
METOJBI buznKo-
MaTEeMaTHIECKOTO
aHamM3a K  PEIICHUIO
KOHKPETHBIX
€CTeCTBEHHOHAYYHBIX U]
TEXHUYECKUX TTPOOIIEM.

HCIIO0JIH30BaHUS
OCHOBHBIX
obmeduznuecknx
3aKOHOB Y MPUHIIMIIOB B
BaKHEUIITNX
MPaKTUYECKHUX
MIPUIIOKEHUSX;
00paboTku
WHTEPIPETUPOBAHUS
pe3yabTaTOB
IKCIIEPUMEHTA;
UCIIOJIb30BaHUSI METO/IOB
¢duznyeckoro
MOJEIIUPOBAHUS
MPOU3BOJACTBEHHOMN
MpaKTUKE

[IK-1

* OCHOBHbIE (UZNYECKUE
SBJIIEHU W  OCHOBHBIE]
3aKOHBI ¢buznku;
TpaHUIIBI uX
MIPUMEHUMOCTH,

IPUMCHCHUC 3aKOHOB B

* HCTOJIKOBBIBaTh CMBIC]]
(Gu3NYEeCKUX BEIUYMH U]
TMOHSITHIA;

* 3allUCBhIBaTh ypaBHEHUS
JUTSt ¢buznueckux|

BennuuH B cucteme CU;

HCITOJIF30BaHUS
OCHOBHEBIX
obmeduznuecknx
3aKOHOB M MPUHIIMIIOB B
BaKHEHIIINX
MPaKTUYECKHUX




BOKHENIIUX
MPAKTUYECKUX
MIPUIIOKCHHUSX

* OCHOBHBIC (PU3UYECKHUE
BETMYMHBI u
¢u3nveckre KOHCTAHTHL,
UX ONpe/eSICHHEe, CMBICI,
CIOCOOBI W EUHHMIIBI MX
HU3MEPEHUS;

. (byHIaMEHTAIbHBIC
(u3HYECKUE OMBITH U HX
POJIb B Pa3BUTHH HAYKH.

UCTIOJIb30BATH
pa3NUYHBIE  METOJUKH
¢u3nYeCKUX H3MEpeHUH|
u 00paboTKHy|
HKCHEPUMEHTATBHBIX
TaHHBIX;

* HCIIOJIb30BaTh METO/Ib]
aJIeKBaTHOTO
(hbU3UIECKOTO il
MaTeMaTH4eCKOTro
MO/JICITMPOBAHMSI,

MPUIOKEHUSX;
00paboTku
UHTEPIPETUPOBAHUS
pe3yNIbTaTOB
AKCIIEPUMEHTA;
MCIIOJIb30BaHUSI METOJI0B
¢duznveckoro
MOJIETTUPOBAHUS
MPOU3BOJACTBEHHOMN
MIPaKTHKE

paboTonarerneii).

[Tpu npoBeneHNM yueOHBIX 3aHITUN 00ECIeUnBaETCsl pa3BUTHE Y 00yUYaIOUIMXCS HABBIKOB
KOMaHAHON paOoThl, MEKJIMYHOCTHON KOMMYHMKAIUH, IPUHATHUS PELICHUH, TUIEPCKUX KaueCTB
(BKJTIOYAst IpH HEOOXOIUMOCTH TPOBEACHHE MHTEPAKTUBHBIX JIEKIUI, TPYMIOBBIX AUCKYCCHUH,
pOJIEBBIX WIpP, TPEHUHIOB, AaHAJIW3 CHUTyalMd M HMMHUTALMOHHBIX MOJEJEH, NPENOJaBaHUE
TUCIUTUTMH (MOJynei) B (opMe KypcoB, COCTaBJICHHBIX HAa OCHOBE pe3yJbTaTOB HAYYHBIX
UCCJICIOBAaHHUM, B TOM YHCJIE C Y4€TOM PETHOHAIBHBIX OCOOCHHOCTEH W MpodecCHOHATbHON
JIeSITEIBHOCTH BBIITYCKHUKOB U MOTpeOHOCTEN



[Beeaute TeKCT]

5. Conep:kanue U yueOHO-MeTOAMYECKAs KAPTA JUCIHILJIMHBI

Home HaumeHoBaHue TeM (BONPOCOB),
p M3y4aeMbIX 110 JAHHOI 3ausTus Camocronreasnas pagora ®opMBbI KOHTPOJISA Jlutepa
Heael OUCIHUIIJINHE JIAB CTYACHTOB Typa
u b} Coneprxanne Yacel
1-2 OCHOBHBIC KHHEMATHYECKHE U VYCTHBII orpoc, OcH.amT
JMHAMHYECKHUE XapaKTCPHUCTUKH COOOLICHHS 110 (1171
nBwxenus yactul. Cuisl B BOINIpOCaM TEMBI, Aon.nwut
Kunemaruia. 4 Mexanuke. 3akoHsl HproToHa. KOHCIICKT. (L1114,
3aKOHBI COXPAHCHHS B
MEXaHHKE
3-4 MowmeHT wuHepiuu. MOMEHTHI YcTHBIH ompoc, OcH.mT
CHJIBI u AMITYJIbCA. JOKJIaa, KOHCIICKT, [1]-[7]
Kunernueckas SHEPIHs Aon.nwut
BpAILIaTEIbHOTO IBIDKEHUSA (11-[24],
TBepaoro  tena.  OCHOBHOM
3aKOH JTAHAMHKH
BpaIliaTeIbHOTO JIBIDKCHUS.
Aunamuka. 4 KI:/IHeMaTI/IquKI/Ie i
JUHAMHUYCCKHUE
XapaKTEePUCTUKH
rapMOHUYECKHUX KoJIeOaHM.
Crnoxenne KoJIeOaHHMiA.
IIpy>XxMHHBINA, MaTEMaTUYECKUU
1 GU3UIECKUN MAITHUKU
5-6 3aKoHbI COXpaHEeHUsI. OcHoBHOE YpaBHCHHUEC YcTHBIN ompoc, OcH.uT
MOJIEKYJISIPHO-KUHETHIECKON JOKI1a]1, KOHCIIEKT, (1171
5 Teopuu ra3a. ['a3oBble 3aKOHBI. KOJLIOKBHYM Aon.nu
[TepBoe Havajo (L1114,
tepmoauHamuku. [ukn Kapho.
KII/I nukna




7-8 OcHOBHOE YpaBHEHUE YcTHbIH ompoc, OcH.aut
MOJIEKYJIAPHO-KMHETHYECKOM KOHCIIEKT, oknax, | [1-[7]
TEOpHH ra3a. ['a30BBIC 3aKOHBI. Aon.nwut
[TepBoe Hayajuo [LI-14),
. tepmoanHamuku. [lukn Kapho.
OCHOBBI MOJIEKYJISAPHO-KHHETHYECKOH TeOpUH 2
KII/ nukna SBienus nepeHoca
B ra3ax. 3akoHbl ®Dypse,
Herotona, ®uxa. Cpennss
JUIMHA ~ CBOOOJHOTO TpoOera
MOJICKYJIBI
9-10 | TepmopmHaMHuKa 3aKkoH Kynona. VerHslit onpoc, OcH.mT
DIEKTPOCTATHIECKOE TIOJIE M KOHCIIEKT, oknax, | [1-[7]
ero XxapaxkTepuctuku. Teopema KOJUIOKBHYM Aon.nut
4 l"aycca. Ilnockuit KoHIEHCATOD. (L1114,
OHeprus 3apSKEHHOTO
KOHJeHcaTropa. 3akoHbl OMma u
Jxoyna —Jlenna
11-12 MarauTHOoe TOIE€ M €ro YCTHBIH orpoc, OcH.aut
xapakrtepuctuku. Cuia Amrepa KOHCIIEKT, oknax, | [1-7]
[ToCTOSTHHBIH ANEKTPUUSCKHIA TOK 4 u cuna Jlopenna. 3akon buo- Aon.ut
MaruauTtHoe mosne CaBapa-Jlamnaca. 3aKkoH [L1H14),
Qdapanes JUISL
AIIEKTPOMArHUTHOW MHIYKITHH
HUTOIO 18 18 36

IIpumevanus:
— Bce BH/IbI yqe6H01‘/'1 paGOTLI MOT'YT HPOBOAUTHECA JUCTAHIUOHHO Ha OCHOBAHHHU JIOKAJIbHBIX HOPMATHUBHBIX aKTOB.




— B nensx peanuzanuv MHAWBUIYAITBHOTO TI0X0/1a K 00yUEHUIO CTYACHTOB, OCYIICCTBISIONINX YUYSOHBIH MPOIECC 110 WHIUBUAYAIBHON TPACKTOPUH B paMKaX
WHIWBUIYabHOTO Pabovero IiaHa, U3ydeHnue JaHHOW JUCIUTUTUHBI MOXKET OCYIIECTBISThCS Yepe3 HHANBUAYyATbHbIE KOHCYIBTAMU NIPETOAaBATENsI OYHO, B YACHI
KOHCYJIbTAIINH, [0 JICKTPOHHOM MOYTe, a TakkKe ¢ ucrons3oBanrneM Webex, miatdopmbl auctannnonHoro odydenus Moodle, nudnsiii KaOWHET CTyCHTA Ha caiTe
COT'Y, npyrux snementoB SUOC COI'Y.



[BBeauTe TeKCT]

6. O6pa3oBaTejibHbIe TEXHOJOTHHU

TpaauuuoHHbIE JIEKIHMH U NPAKTHYECKHE (CEMHUHAPCKHE) 3AHATUS C UCIOJb30BaHUEM
COBPEMEHHBIX HMHTEPAKTUBHBIX TEXHOJIOIMH. JIEKIIMM € HMCHOJIB30BAaHUEM MYJIBTUMEIUNHBIX
Ipe3eHTalMui, JIeKUUu-Oecenpl, JEKUUU-AUATIOTH, HBPUCTUYECKUE  JIEKLUH, JIEKLIHMHU-
BU3YaJIU3aIlH, MPAKTHUECKUE 3aHATHS, CAMOCTOSTEIbHAas paboTa CTYAEHTOB, KOMIBIOTEPHOE
TECTUPOBAHUE.

Jlekuus-quaaor — coaepkaHue MONAeTCs Yepe3 CEPUI0 BOIPOCOB, HA KOTOPHIE CTYIEHT
JIOJKEH OTBEYaTh HEMOCPEACTBEHHO B XOC JIEKLUU.

JlaGopaTtopHoe 3aHsitMe - (opma y4yeOHOro 3aHATHUSA, NPU KOTOPOH CTYOEHT HOJ
PYKOBOACTBOM IIPENOAABATENS IPOBOAUT E€CTECTBEHHBIC MM MMHUTALUOHHBIE DKCIICPUMEHTBI
WIM ONBITHl C LIEJIbIO MOATBEPIKACHUS OTIEIbHBIX TEOPETHUYECKHUX IOJIOKEHUI OIpe/elIeHHON
y4eOHOH AMCUUIUIMHBI, TpPUOOpEeTaeT NPAaKTUYECKHE HAaBBIKM pPAa0OTBI € J1aOOPAaTOPHBIM
o0opyaoBaHueM, 000PYJIOBaHUEM, BBIYUCIUTEIBHON TEXHUKOW, N3MEPUTEIILHON ammapaTypowu,
METOJMKON JKCHEpPUMEHTANbHbIX HccenoBaHUM. JlabopaTopHble 3aHATUS HE TOJBKO
3aKpEIUIAIOT TEOPETUYECKUE 3HAHHS, HO W MO3BOJSIIOT CTYJACHTY IIIYOOKO M3y4aTh MEXaHU3M
IPUMEHEHHsS  JTUX  3HAHWM, OBJaAeBaTb  BAXHBIM  JUI  CHEHUAJIUCTAa  yMEHUEM
MHTEJJICKTYaJIbHOTO NPOHUKHOBEHMSI B T€ €CTECTBEHHO-TEXHHUYECKUE WIN ITPOU3BOJCTBEHHBIE
IpOIIECChl, KOTOpbIE MCCIENYIOT Ha JlaboparopHoM 3aHATHU. [lon BiusHHEM 3Toi (OpPMbI
3aHATUH CTYAECHTOB YacTO BO3HMKAIOT HOBBIE HIEH HAYyYHOIO M TEXHMYECKOIO XapaKTepa,
KOTOpBIE  HCHOJB3YIOTCS B  KYpPCOBBIX, KBaIM(PHUKAIMOHHBIX, JUIUVIOMHBIX paboTax.
JlaboparopHble 3aHATHS B 3HAUUTEIbHON CTENIEHU 00€CIIeYnBaOT OTPA0OTKY YMEHUI 1 HaBBIKOB
IPUHSTHS IPAKTUUECKUX PELICHUI B pealbHbIX YCIOBUSAX POU3BOJICTBA.

JlaGoparopHble 3aHATHS HE TOJBKO 3aKPEIUIIOT TEOPETUUYECKUE 3HAHUS, HO U MO3BOJISIOT
CTYACHTY IJIyOOKO M3y4aTh MEXaHM3M IPHUMEHEHHUs 3TUX 3HAHWH, OBJIaJAeBaTh BA)KHBIM IS
CHEUAJINCTa YMEHUEM HHTEJUIEKTYaJIbHOIO IPOHUKHOBEHUS B TE€ €CTECTBEHHO-TEXHUYECKHE
WIA TIPOU3BOJICTBEHHBIE IPOLECCHI, KOTOPHIE HCCIEAYIOT Ha JjabopaTopHoM 3aHaTuu. Ilox
BIMSIHUEM 5TOH (OpMBI 3aHATHH CTYACHTOB YacTO BO3HHMKAIOT HOBBIE HAEH HAYyYHOTO M
TEXHUUYECKOTO XapakTepa, KOTOpPbIE HCIOJIB3YIOTCA B KYPCOBBIX, KBaIM(PHUKAIIMOHHBIX,
JTUIUIOMHBIX pabortax. JlabopaTopHble 3aHATUS B 3HAUUTENBHOM CTENEHUM OOECHeurBaOT
OTpabOTKY YMEHHI M HaBBIKOB MPHUHATHUS MPAKTUUYECKUX PELIEHUH B pealbHBIX YCIOBUAX
IIPOU3BOJICTBA.

IlepeueHp TeM 1a0OpaTOPHBIX 3aHATHH ompexaesnsercs paboueil mporpamMmoil yueOHOM
JUCIMIUIMHEL.  KOIM4YecTBO CTyIEeHTOB Ha TaKHUX 3aHATHSAX HE IIPEBBHINAET IOJOBUHBI
akageMuyeckoi rpymmnsl. Ilpuctynas k padore B naboparopuu, CTYACHTY ClEAyeT 3HaTh, YTO
1r060€ HECOOII0IeHNEe pacTICaHysl 3aHATHH M AMCHUIUIMHBI OyJeT CUNTAThCA HAPYIICHHUEM €ro
ciy:keOHbIX 00s13aHHOCTEH. [IpenonaBarenb, KOTOPBIN BIIEPBBIE BCTPEYAETCS CO CTYJICHTAaMH Ha
BBOJHOM 3aHSTUH, JODKEH O3HAKOMHUTh MX C OOLIMMH IpaBWJIaMHU paboThl B J1abopaTopuw,
KOTOpBIE OHHM 00s513aHbl HEYKOCHUTEIHHO BBITIOJIHSTh.

OnnaiiH-ceMMHAP — PA3HOBUAHOCTh BEO-KOH(EPEHLINH, TPOBEICHUE OHJIAHH-BCTPEY WU
npe3eHTauuii depe3 HMHTepHET B peXuUMe peaabHOro BpeMeHH. Kaxaplii U3 y4YaCTHHKOB
HAXOJUTCSl Y CBOEr0 KOMIIbIOTEpa (CpelcTBa CBSI3U), a CBSA3b MEXAY HUMH IOJJEPKHUBAETCS
yepe3 MHTEpHET MOCPENCTBOM 3arpy’KaeMoro NpUIIOKEHHsI, YCTAaHOBIEHHOIO Ha KOMIIBIOTEpE
Kaxioro yuactauka (Zoom, Meet, Skype u ap.).



Buneoxondepenuuss — ceanc BuaecokoHdpepenicss3u (BKC) — srto TexHomorus
WHTEPAKTHUBHOTO B3aMMOJICHCTBHS IBYX U 0OJie€ YIaCTHUKOB 0Opa30BaTEIBHOIO IMpolecca Ais
oOMeHa nHpopMaIUeil B peaIbHOM PEeKUME BPEMEHHU.

I/ICHOJIB?;y}OTC}I HHTCPAKTUBHLIC METOAbI O6y‘-IeHI/I$II CUTYallMOHHBIC 3aJa4u,
UCCIIEIOBATEIbCKUIT MeTOA OOy4eHHus, AEJOBbIe WIPHI, MOATOTOBKAa M IyOJIMYHas 3aIIuTa
pedeparoB. Mcronb3yroTcss peUTHHTOBasI TEXHOJIOTHUS, TEXHOJIOTUN IUCTAHIIMOHHOTO O0YUeHHUS.
W crionb3yroTcsi HHTEPaKTUBHBIE METO bl OOYUCHHS: CUTYAI[HOHHBIC 331a49H, UCCIICA0BATEIILCKUI
MeTo/1 00yUeHHUsI, ICTIOBBIE UTPBI, TIOJrOTOBKA U IMyOIMYHast 3ammTa pedeparos.

TexHosorust 3JEKTPOHHOIO O00y4YeHHMsl (pealu3yeTcsi IpU IIOMOIIM 3JIEKTPOHHOMN
uH(popmMannoHHo-oOpazoBarensHOU cpeanl (ANOC) COI'Y nmpu ucnons3zoBanuu pecypco IbC,
IPY IPOBEICHUH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS H T. I1.).

Hcnonb3ytoTcsi  OauIbHO-PEHTHHTOBAsT CHUCTEMa  OICHKM 3HAHWW, TEXHOJOTHH C
NpUMEHCHHEM JUCTAaHIIMOHHOTO 00yueHus Ha miatdopme http://Ims.nosu.ru/.

IIpumeuanus:
- Bce Buabl yueOHOU paboOThl MOTYT MPOBOAUTHCSA JUCTAHIIMOHHO HAa OCHOBE JIOKAJIBbHBIX
HOPMAaTHBHBIX aKTOB.

7. YueGHO-MeTOIMYeCKOe oDecrevyeHne cCaMOCTOsITeIbHOM padoThl
CamocrosTenpHas pabotra OOydJaromMXCsl SIBISICTCS OAHUM U3 BUIOB Y4YEOHBIX 3aHSATHA.

CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

— CHCTEMAaTH3allid W 3aKPEIUICHHUS ITOJYYCHHBIX TEOPETUYCCKUX 3HAHMA W TMPAKTHYCCKHX
YMEHHI 00YJarOIIUXCS CTYJACHTOB;

— yrayOJeHHs ¥ PacIIiPeHUS TEOPETUICCKUX 3HAHUM;

— (dopMupoBaHHMsI YMCHHUH WCIIOJIb30BaTh HOPMATHBHYIO, IPAaBOBYIO, CIPABOYHYIO
JOKYMEHTAITUIO M CIICIHATIBHYIO JINTEPATYPY;

- (opMHUpOBaHHS CaMOCTOSITEIBHOCTH  MBIIIIEHUS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTn3alliu;

— pa3BUTHUSA UCCIICIOBATEILCKUX YMEHUH.

CamocrositenpHass paboTa OOyYaroIIUXCsl OCYIIECTBISIETCS Ha TMPOTSKEHUU HU3YYCHHS BCeH
JUCITUTUIMHBI B COOTBETCTBHHU C YTBEPHKICHHOUW B YI€OHOM IIJIaHE TPYTOSMKOCTBIO H COCTOUT H3:
- paboOTBI CTYIEHTOB C JIGKIIMOHHBIMH MaTepHallaMH, IIOMCKa W aHaJIW3a JIUTEPATyphl H
AIIEKTPOHHBIX UCTOUHHUKOB MH(GOPMAIIUH TI0 33JaHHOU TEME;

- BBITIOJTHEHUS 3aJJaHUi [T caMocTosTeNnbHO padoTel B DUOC COT'Y;

- U3YYEHHsS] TEOPETUYECKOT0 M CTaTUCTUYECKOr0 MaTepuana Uil MOATOTOBKH K CEMHUHApPCKUM
3aHITHSIM;

- IOJATOTOBKH K 3K3aMEHY.

CamocrosiTenbHast paboTa CTYAEHTOB MPOBOIUTCSA B BHUJE MHUCHMEHHBIX JOMAITHHX
3alaHuii (B TOM WYHCIIe, PAa3HOYPOBHEBBIX 3aJaHWi), TMOJATOTOBKHM KOHCIEKTOB II0 TeMaM
NPAKTHYECKUX 3aHATHH. CTyAEHTHI MHCHbMEHHO BBIMOJHSIOT 3aJaHHs IS CaMOCTOSATEIbHOM
paboThl, MONB3YSACh TEOPETHUECKUM MaTepuaaoM (JIeKIUH, yueOHas JuTeparypa U WHTEpHET-
pecypchl 10 JTaHHOW TeMe), TOCIe Yero MPOBOTUTCA OOCYXKICHHE ITaHHOW TEMBI MO/
PYKOBOJICTBOM IIPEITO [aBATEIS.

Bormpocsl, BHIHOCHMBIE Ha CAMOCTOSTENILHOE M3YUEHHE, a TaKKe yueOHas JTuTeparypa u
MeTOHH‘IeCKHﬁ MaTepHan 10 OpFaHI/ISaHI/II/I CaMOCTOfITeJ’IBHOﬁ pa6OTBI CTy,HeHTOB OTpa)KeHI)I B
VY4eObHO-METOIUUECKON KapTe MUCHUIUIMHBI, a TaK)Ke Ha CalTe MUCTAHIIMOHHOTO OOYyJeHHsI
COTY mnomazaka cucremsl «MOODLE» nio ceputke:  http://Ims.nosu.ru/.
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[To kaxmoil W3 TeM JUIsi CaMOCTOSTENBHOTO HW3YYCHHUS, TPHUBEICHHBIX B paboueit
MporpaMme, CTyAEHTaM CJIeyeT CHaudaja MPOYUTaTh PEKOMEHJOBAHHYIO JUTEpaTypy U MpHU
HEOOXOAUMOCTH COCTABUTh KPATKUM KOHCHEKT OCHOBHBIX MOJIOXKEHHUM, TEPMHHOB, CBEICHUH,
TPEOYIOIIMNX 3aTIOMUHAHKS U SBJISIOMIMXCS OCHOBOIIOJIATAIOIIMMH B ATOU TEME.

[Ipy moOATrOTOBKE 3aJaHUil IO CaMOCTOSITENBHOW padoTe CTyAeHTaM HEoO0XOIMMO
OPUEHTHUPOBATHCS HA KOHCIIEKTHI JIEKIIUHA, PEKOMEHIYEMYIO JTUTEPATypy.

Jns paciumpeHust 3HaHUM 110 AUCUUILIMHE PEKOMEHIYETCS UCIO0JIb30BaTh IHTEpHET-PECYPCHI:

MPOBOJIUTH TIOMCK B Pa3IMYHBIX CHCTEMaX, TaKMX Kak OOIIHE TOMCKOBBIC CHCTEMBI:
www.yandex.ru, www.google.ru, a Takke CIEHAAIbHBIE IIOUCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3aganus AJ151 CAMOCTOATEIbHOM PadoThI CTY/I€HTOB 0 TUCUHUIIJIMHE
CamocrosiTennpHass paboTa CTYJAEHTOB, MPEAyCMOTPEHHAs y4eOHBIM IUIAHOM, JOJDKHA

COOTBETCTBOBATh OoJiee TIyOOKOMY YCBOCHHIO HM3y4aeMOro Kypca, (OpMHpPOBATH HABBIKH
UCCIIEIOBATEIbCKOW  pabOThl M OpPUEHTHPOBAaTh CTYIEHTOB HAa yMEHUE MPHUMEHATH
TEOPETUYECKHE 3HAHMSI HAa IPAKTHKE.

3amaHus UIS CaMOCTOATENBHOM pabOTBl COCTABISIOTCS IO pasfelaM M TeMaMm, I10
KOTOPBIM HE HPEAYCMOTPEHbl ayJIUTOpHbIC 3aHATUA, JMOO TpedyeTrcs JONOJHUTEIbHO
npopaboTaTh M MPOAHAIU3UPOBATh paccMaTpUBAeMbli IpernojaBaTeleM Marepual B o0beMe
3aIlIaHUPOBAHHBIX YACOB.

3a7aHus 0 CaMOCTOATENIbHON paboTe MO TUCHMIIIMHE MOTYT OBITh CIIEAYIOLIUX BU/IOB!

® KOHCIIEKTHPOBAaHUE [IEPBOMCTOUYHUKOB U JPYroi yueOHOM JUTEepaTyphl;

e npopaboTka ydyeOHOro Martepuana (MO KOHCIEKTaM JIeKIUH ydyeOHOW M HaydHOU
JUTEepaType) U IMOATOTOBKA [OKJIAJ0B HAa CEMHHApax U MPAKTUYECKUX 3aHATUSX, K
Y4YacCTHIO B TEMAaTUYECKUX JUCKYCCUSX U JIEJOBBIX UTPax;

®  BBIIOJIHEHUE KOHTPOJIbHBIX Pa0OT, TBOPUYECKUX (ITPOEKTHBIX ) 3aJaHU;

® pelLIeHHE 33/aY;

® MOJICJIMPOBAHUE /WM aHAIU3 KOHKPETHBIX MPOOJIEMHBIX CUTYalUi;

® aHaJIM3 CTaTUCTUYECKUX U (AKTUYECKUX MATEepHUaJOB, COCTABJIEHUE BBIBOJOB HAa OCHOBE
IPOBEIEHHOI0 aHaN3a U T.JI.

PesynpTaThl  caMOCTOSTENbHOW  pabOThl  KOHTPOJHUPYIOTCA — IperojaBaTelieM |
YUUTBIBAIOTCS TPH aTTeCTAllMM CTyJeHTa (dk3ameH). [Ipu 3ToM mpoBoasTcs: TecTUpOBaHHE,
HKCIPECC-OMPOC HA CEMUHAPCKUX U MPAKTHUYECKHX 3aHATUAX, 3aclylIMBaHHE [OKJIAJIOB,
POBEpKa MUCbMEHHBIX paboT U T.1.

CamocrosiTenbHass paboTa CTYJEHTOB BKJIIOYACT BBHINOJHEHHE AOMAIIHMX 33JaHUM K
KaKJ0MY J1a00paTOpHOMY U NMPAKTUYECKOMY 3aHATHIO. 3a/1aHUs COJEPKAT YCTHYIO MOJITOTOBKY
10 TEOPETUYECKUM BOIIPOCAM.

Jlnsi TOATOTOBKM K 3aHATHAM CTYIEHTHI IOJIB3YIOTCS y4eOHWKaMHU W Y4eOHBIMH
nocoOusIMH, yKa3aHHBIMM B CIIMCKE DPEKOMEHJIOBAaHHOM JMTepaTyphl, a Takke HHTEpHeT-
UCTOYHHKaMu. Bce Mmeroanueckue MaTepualbl MPEJCTAaBICHbI B CUCTEME JAMCTAaHIIMOHHOTO
obyuenus COI'Y (Caiir JIO COI'Y na mmomanke cucrembl «MOODLE» mo ccwiike:
http://Ims.nosu.ru/).

MeTtoanyeckue peKOMeHAAlMH 110 HANIMCAHUIO pedepaToB (10KJIA/A0B)
Pedepar (noxiang)— nucbMeHHas paboTa, coepiKalias KpaTKoe U3JI0KEHHE aKTyaIbHON
HAY4YHOH MpoO6JeMBbl U €€ COBPEMEHHOM TPAaKTOBKM Ha OCHOBE MOCIICAHUX HAYYHBIX U3bICKAHUH
no oroii Teme. OH sBIsAETCS JEHCTBEHHOM (OPMOM CaMOCTOSTENBHOTO MCCIEOBAHUS
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aKTyalbHbIX MCTOPHYECKHUX IMPOOJEM Ha OCHOBE H3YYEHHUS COOTBETCTBYIOILUX Ppa3IesioB
y4eOHBIX MOCOOUH, crieruaabHOH MOHOTpadUyYecKol JUTEpaTyphl, a TAKKe HAaydHBIX CTaTeH,
OTPaKAIOMIMX TOCIIECAHUN MCCIIeI0BATEIbCKUI OMBIT B 00JacT M3y4aeMoro Borpoca. Pedepar
IIOMOT'aeT BbIpa0OTaTh HABBIKM M IPUEMBI CAMOCTOSITEIbHOTO HAYYHOI'O IIOUCKA, IPaMOTHOIO U
JIOTHYECKOTO HW3JIOKEHHUsS MaTepualia, CIIOCOOCTBYET MPHOOIIEHUIO CTYAEHTOB K HaydHO-
UCCIIEI0BATEIbCKON AEATEIbHOCTH.

[TocnenoBarenbHOCTh PabOTHI:

1. Bei0op Tembl uccienoBanus. Tema pedepara BbIOMpaeTcs: CTyIEHTOM Ha OCHOBE
€ro HayyHoro uHrepeca. Takke oMol B BEIOOpE TEMbI MOKET 0Ka3aTh IPENoJaBaTeib.

2. [InanupoBanue wuccienoBanusi. Bkioyaer cocraBieHue IUIaHa pedepara H
KaJICH/IApHOT0 IIJIJaHa HAy4yHOro uccienoBanus. KaneHgapHbIi 1miaH MCCl€A0BaHUS BKIIOYAET
CIICAYIOIIME OJJIEMEHTHI: BBIOOp ©  (opMmynupoBaHue MpoOiemMbl, pa3paboTka IJIaHa
UCCIICIOBAaHMS U MIPEJIBAPUTEIBHOTO TUIaHa pedepara; cOop M U3ydeHHe UCXOTHOTO MaTepuana,
IIOUCK JINTEpaTyphbl; aHaIU3 COOpPAaHHOro MaTepHalia, TeopeThdeckas pazpaboTka IpoOJIeMBbl;
cOOOLIeHNE O MPe/IBAPUTENbHBIX Pe3y/IbTaTaX UCCIIEA0BAaHM; OKOHYATEIbHBIA BapUaHT pabOThI;
oOcyxaenue pedepara (Ha ceMUHaApe U T. I1.).

ITnan pedepara xapakrepusyeT ero cojaepxaHue U cTpykrypy. OH TOJDKEH BKIIHOYaTh B
ce0si: BBEJEHHE, IJ€ OOOCHOBBIBAECTCA AKTYAJIbHOCTh MPOOJEMBI, CTABATCS LEdb U 334a4d
UCCJIEIOBaHMsI; OCHOBHAas 4acTh, B KOTOPOW pacKpbIBa€TCS COJEpP)KAHUE IPOOJIEMBI;
3aKJII04YEHHUE, TJ1e 0000IIa0TCs BBIBOABI 110 TEME U JAIOTCS IPAKTUUECKUE PEKOMEHIAINH.

3. [Touick u wn3ydyeHue nuteparyphl. s BbIABIEHHUS HEOOXOAMMON JHUTEpaTyphl
cienyeT oOpaTuThest B OMOIMOTEKY WM K mpenojaaBaTento. [lonoOpannyto nurepaTypy ciaenyer
3aukcupoBath coriacHo ['OCT no 6ubanorpaguueckoMy ONMCaHUIO MPOU3BEICHUI MevaTy.

Jna pazpaboTku pedepara 10CTaTOUHO U3ydeHUs 4-5 BaXKHEHIINX cTaTel o u30paHHOM
npobneme. Ilpu wu3ydeHuum nureparypsl HEOOXOAMMO BBIOMpATh MaTepual, HE TOJIBKO
HOJTBEP K IAIOIIMNA O3ULIMIO aBTOpa pedepara, HO U MaTepHrall s MOJIEMHUKH.

4.06paboTtka Marepuana. [Ipu o06paboTke MOTYy4YEHHOrO Marepuajga aBTOp JOJDKEH:
CUCTEMATHU3UPOBATh €ro IO pa3jesiaM; BBIABUHYTh U O0OOCHOBaTh CBOM TMIIOTE3bI; ONPEAETUTD
CBOIO IIO3UIUIO, TOUKY 3PEHHUS [0 paccMaTprUBaeMoi mpobiieMe; yTOUHUTh 00BEM U COJepKaHNE
MNOHSTUM, KOTOPBIMU NPUXOJIUTCS OINEpPUPOBaTh MNpPU pa3padOTKe TeMbl; CHOPMYIUPOBAThH
ONpENCIEHUsT M OCHOBHBIE BBIBOJABI, XapaKTEPU3YIOLIUE PE3YJIBTAThl  UCCIEIOBaHMS;
OKOHYATeJIbHO YTOUHUTH CTPYKTYpY pedepaTa.

5. Odopmnenne pedepara. Ilpu odopmienun pedepara  peKOMEHIYETCS
IIPUJIEPKUBATHCA cleAyomux npasui: CreqyeT mucaTh JMIIb TO, YEM aBTOP XOYET BBIPA3UTh
CYILIHOCTh MpoOJeMbl, ee JIOTHUKY; [lucaTh CTporo mociaenoBaTeNbHO, JIOTUYHO, JOKA3aTEIbHO
(mo cxeme: Te3uc — obocHOBaHME — BBIBOA); [I1carh sipko, 06pazHoO, KUBO, HE TOJIBKO BCKPBIBAS
UCTHHY, HO U OTpa)kasi CBOIO IO3MIIMIO, MpOMAaraHAupys IOJy4eHHblE pe3ynbTathbl; Ilucarsb
OCMBICIICHHO, CcOOJIofas TMpaBWia TpaMMaTHK{, HE 3J0ynoTpebisis HayKooOpa3HbIMU
BBIPQKEHUSMH.

Pedepar BbIMONHSAETCS B COOTBETCTBUU C TPEOOBAaHMAMHU CTaHIAPTOB, Pa3pabOTaHHBIX
JUIs JTaHHOTO BHJA JOKyMeHTOB. PaGoTa momkHa OBbITH BBIIONHEHa Ha Oenoit Oymare
crangaptHoro jucrta A4. TekcT noMKeH ObITh OTIEeYaTaH Ha KOMIIBIOTEpPE B TEKCTOBOM
penaktope Microsoft Word u oTBeuaTs ciaenyrounmm TpeOOBaHUAM: TapaMeTpbl MOJeH CTpaHHUIL
JIOJDKHBI OBITH B TIpeneNiaXx: BepxHee W HuxHee — 1o 20 MM, mpaBoe — 10 MM, neBoe — 30 MM,
mipudt — Times New Roman , pazmep mpudra — 14, MeXCTpOUHBII UHTEpBAJl — MMOIYTOPHBIM.



Jlenta mpuHTepa — TOJBKO 4€pHOro npera. Hymepamus ctpanui B pedepaTe A0JKHA OBITH
CKBO3HOH, HAYMHAsl CO BTOPOU CTPaHULIBI.

[Tpu n3noxeHnu Marepuana He0OXO0AUMO MPUICPKHUBATHCS TIPUHATOTO TUIAHA.

bubnmorpaduyecknii CMCOK COCTaBISIETCS HAa OCHOBE HMCTOYHHKOB, KOTOpBIE OBLIH
IPOCMOTPEHBl U M3YYEHBI CTYAEHTOM Ipu HamucaHuu pedepara. JlaHHBI CIIHCOK OTpakaer
CaMOCTOSITENIbHYIO TBOPYECKYIO pabOTy CTYAEHTa, UYTO IO3BOJISET CYAUTh O CTEHNEHH €ro
HNOJArOTOBKM M YIJIyOJieHMM B BbIOpaHHYIO TeMaTHKy. Bces wucnonbp3oBaHHas muTeparypa
pa3Melaercs B CIEAYIOIEM HOPAIKE: 3aKOHOAATEIbHBIEC aKThI, [IOCTAHOBIECHUS, HOPMaTUBHBIC
JIOKYMEHTBI; BCsl yueOHas auTeparypa B ajJ(paBUTHOM IOPSJIKE, 3aT€M CPEJCTBA MEPHUOANYECKON
neyaTy B aln(aBUTHOM MOPSJIKE; HCTOYHUKH U3 ceT MHTepHeT.

MeTtoauyecKue peKOMeHAAINH 110 UCIO0JIH30BAHNI0 HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUil 00y4eHu sl

JUis u3yyeHus JEKIMOHHOIO MaTepHajia JUCHMILIMHBI IPUMEHSIOTCS ayAHMOBU3YaIbHbIE
(MyJTBbTUMEIUIHBIE) TEXHOJOTMH, KOTOpbIE HE OTPHUIAIOT TPAAWIMOHHBIC, IPOBEPEHHBIC
BPEMEHEM METOJbl IpernoAaBaHus, HO, TMPUH 3TOM, OHM IOBBIIIAIOT  HATJISAHOCTb,
UH(POPMATUBHOCTh, ONEPATHBHOCTh B TOJade HH(OPMAIMH, ITO3BOJSIOT SKOHOMHTH BpeMs
3aHATHM.

Kaxmoe mnpakThueckoe (CeMHHApCKOE) 3aHITHE HUMEET CBOIO 0colyoo  ¢opmy
IPOBE/ICHUS, CBOIO METOAOJIOIMYECKYIO Clenu(pUKy, YTO IO3BOJSET Pa3BUBATh Yy CTYJICHTOB
pa3nuyHble KakK OOIIEKyJIbTYpHBIE, TaK M NpodeccHoHaidbHble KomreTeHIHud. I[loctaHOBKa
npobaeMbl, pa3dop akTyalbHbIX KOHKPETHBIX M TUIOTETHMYECKUX CHUTyalud, co37aHue
aTMocdepsl Jrajora MeXay MperogaBaTesieM U TPYIION Mo3BOJseT paboTaTh HHIMBUIYAIHHO
U B MajblX IpyIIax, KOJUIEKTUBHO OOCYXIaTb OINpPENIEICHHBIH TeMaMu MaTepuai, a Takke
UHHUIMAPOBATH CAMOCTOSITENIbHYIO paboTy cTyaeHTOB. [Ipu ocMbIcieHNH cofep kaHusi BOIPOCOB
IPAaKTUYECKUX 3aHATUH MpeciieayeTcs Lellb COONI0AaTh IPEEMCTBEHHOCTh B IPO(ECCHOHATBHOM
U B TBOPYECKOM Pa3BUTUU CTY/ICHTOB.

Kontpons camoctosTenbHOW pabOThl CTYAEHTOB NpPHU3BaH CAEIaTh Ipolecc oOydeHus
OoJiee 1EJTOCTHBIM W oprannyHbIM. Ero 3amada He ocTaBUTh 0€3 BHHUMAaHUS JTake, Ha TEPBBIN
B3IJISA]l, MaJIO3HAYUTENIbHBIE BOTIPOCHI.

MeToanyecKkue YKazaHud AJad oﬁyqamumxcs[ 110 OCBOCHMIO JUCHMITJIMHbI

Buj yueOHbBIX 3aHATHI Opranu3zanus 1eATeIbHOCTH CTYJEHTa

Jlekuus [Tocemnienue TEKIIMOHHBIX 3aHATUI U KOHCIIEKTUPOBAHUE JIEKIIUOHHOTO
MaTepuanga SBISAETCS HEJOCTATOYHBIM YCIOBHEM JMJIs YCIEIIHOTO
YCBOGHMSI JUCHUIUIMHBL. CTylneHTy HeoOXOIUMO CHUCTEeMaTHYeCKU
paboTtath ¢ yueOHOI M METOAMUYECKON JIUTEPaTypor, peKOMEHIyeMon
IO KaXJOMy pasfelly JEKTOpPOM, JONOJHSS KOHCHEKT JEeKIHUH
HEOOXOAMMBIMU TOSICHEHUSIMH, YTOYHEHHUSMH U TEPMHUHAMH IO
nzydaemoii teme. HeobxonnMo mucath KOHCIEKTHI JIEKIMNA: KpaTko,
cxematnyHo. IlocnenoBatesnbHO (PUKCHPOBATh OCHOBHBIE MOJIOKEHHMS,
BBIBOJIbI, (POPMYJIUPOBKH, OOOOIIECHHS; MOMEYaTh BAXKHBIE MBICIIH,
BBIIEIIATD KIIIOUEBBIE CJIOBA, TEPMUHBL. [IpoBEpATH TEpMHUHBI, TOHATUN
C IOMOIIBIO  SHIMKIONEIWM, ClOBapeil, CIpPaBOYHUKOB C
BBINHUCHIBAHUEM TOJKOBaHMA B TeTpaab. OOO03HAYUTH BOMPOCHI,
TEPMHHBI, MaTepHajl, KOTOPbI BBI3BIBAET TPYIHOCTH, MOMETHTH U
MOMNBITATBCS HAWTU OTBET B pEKOMEHAyeMoW sureparype. Ecmn
CaMOCTOSITEJIHO HE yJaeTcs pa3o0parbcsi B MaTepualie, HE0OX0IUMO
copMyIHpOBaThH BONPOC U 33aTh MPEIOIaBaTEN0 Ha KOHCYIbTAllNH,
Ha NPAaKTHYECKOM 3aHSITHH.




JlabopaTopHoe
3aHATHE

JlaGopaTtopHble ~ 3aHATHS  HampaBieHbl  Ha  (OPMHUpPOBAHUE
MPAKTHYECKNX YMEHWH, CBS3aHHBIX C OpraHW3alueil aKTUBHOTO
B3aMMOJICHCTBHSI  YYaCTHHUKOB O0pa3oBaTeIbHOrO Impolecca 1o
W3YYCHHUIO MaTepuaia, 3aKpeIUICHHEe NPaKTUYeCKUX HAaBBIKOB JUIs
pemieHust nMpoecCHOHANBHBIX 3a4a4. [Ipu mOAroTOBKE K 3aHATHUSAM
HEOOXOMMO MOBTOPUTH JICKIIMOHHBIA MaTepHal 1Mo M3y4aeMoi Teme,
M3YYUTh MaTepuaj, peKOMEHIOBAaHHBIN MpPENoiaBaTeeM M0 CIIHCKaM
muteparypsl. [ToaroroBka k 1a00paTOPHBIM 3aHATHSM MIPECIICIYET JIBE
OCHOBHBIC IIEJIM: TIEPBOE - MOBTOPEHHE M3YyYCHHOTO MaTtepuana. [lis
ATOTO WCIOJIB3YIOTCSI KOHCIEKTBI JICKIUH, pEKOMEHJOBaHHAs 15
OCHOBHas M JIONOJHHUTEIbHASA JIUTEpaTypa; BTOpoe - yriiyOieHue
3HaHuil Mo Teme. JlabopaTopHbIe 3aHATHS CIIYKaT ISl 3aKPETUICHUS
TEOPETUYECKHX OCHOB, H3JIAaraeMbIX B JICKUUAX, MOJYYCHHUS
MPAKTUYECKUX HABBIKOB pEIICHUs MpodecCHOHANbHBIX 3amad. OHu
MNPOXOAAT C HCIOJIB30BAHUEM CTEHIOB, METOJIMYECKHUX YKa3aHHi,
y4eOHO-HaTJISAHBIX TMOCOOMIA, B KOTOPBIX OTPaXEH HEOOXOJAUMBIN
MUHUMYM 3a1ad JJIsl OCBOGHHS pa3/leloB M TeM JAMCUUIUIAHBL
3aBepiiaroniell YacThio JIa0OPaTOPHOU paboThI SBIsiETCS 0GOpMIICHHE
B paboueii Terpanu otueta. ComepikaHue oT4eTa ONpeAeseTCs TeMOn
3aHSATUS U MOYKET BKJIFOYATh B CeOs BOMPOCHI Pa3IMYHOIO XapakTepa.
Tak npu npoBeneHuN J1abOpaTOpHON PabOTHI B COCTaB OTYETAa MOTYT
BXOJIUTH: KPATKOE OMMCAHUE METOJMKH BBIMIOJHEHUS pabOThI; cxema
1a00paTOpHON YCTAaHOBKH; HEOOXOJMMEBIC pacueThl 1o 00paboTke
MOJyYeHHON HH(OpMAIMK, aHaIMW3 IOJIYYCHHBIX JAHHBIX W oOIiee
3aKioYeHne  (BbIBOABI). JlOMONHUTENBHBIE W WHIWBUAYaJIbHBIC
TpeOOBaHUSI M3JIOKEHbI B METOJIUYECKHUX IMOCOOMSIX K KaXIOU
naboparopHOil paboTe

ITncoMmeHnHblIe
JOMAalIHHe 3aJaHusd
(KOHCIEKT)

3HAKOMCTBO C OCHOBHOM U JOTOJIHUTEIbHON JTUTEPATYPOM, BKIFOYAs
CIIPaBOYHLBIC U3 JaHHA, 3&py6e)KHI)I€ HCTOYHHUKH, KOHCIICKT OCHOBHBIX
MOJIOKEHUH, TEPMUHOB, CBEIEHUH, TpeOYyIOIUX 3alOMHUHAHUSA U
SIBJIAIOIIMXCSL OCHOBONoJjaramomumMu B 3Tol Teme. CocTaBieHue
KOHCIIEKTOB 110 MPOYUTAHHBIM JIUTEPATYPHBIM UCTOYHUKAM H JIP.

HpI/I IIOATrOTOBKE K 3aHATHIO H€06XOHI/IMO OPHUCHTHUPOBATECA HaA
KOHCIIEKTHI JIEKIINI, PEKOMEHIYyEMYIO JINTEPATYPYy.

ITo K&)I(I[Ofl H3 TEM U1 CaMOCTOATCIIBHOTO U3YUYCHU, IPUBCACHHLIX B
paboueii mporpamme, cieyeT cHauajga MPOYUTaTh PEKOMEHIOBAHHYIO
JIUTEpaTypy U TMpU HEOOXOJAMMOCTH COCTaBUTh KPATKUH KOHCIIEKT
OCHOBHBIX  TOJOXXEHHH, TEPMHUHOB, CBEICHUH, TpPeOYyIOIUX
3alIOMHHAaHUA U ABJIAIONINXCA OCHOBOIIOJIArarOuinuMHy B J9TOH TeMe.

Jns  pacmiMpeHus 3HAHUW 1O  JUCHUIUIMHE  PEKOMEHIYeTCs
HCMOJIb30BaTh MIHTEpHET-pECYpPCHI:

MPOBOANTh TIOMCK B pAa3MYHBIX CHCTEMaxX, TaKUX Kak oOIue
TOMCKOBBIE CHCTEeMBl: www.yandex.ru, www.google.ru, a Ttaxxe
CHelUaIbHbIE TOUCKOBBIE CUCTEMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.

KonTposbnasi padora
(mucbMeHHas)

[lens KOHTPOJBHON pPabOTHl - MPOBEPKA Pa3BUTHS HAaBBIKOB,
YCBOCHUS M 3aKpEIUICHUS MaTepualia, IMOJIYYEHHBIX P H3yYEHUU
JTUCLUUIUIMHBL, ¥ BBINOJHAETCS CTYJAEHTAMU 3a0YHOTO OOYYEHHS.
Pa6ora BBIIIOJIHSIETCS o WHIUBUAYATbHBIM 3a/laHUsIM
MAIIMHONMCHBIM WM  PYKONHCHBIM  TekcToM. Pabora  naer
BO3MOYKHOCTh YCTaHOBHUTH CTEIIEHb YCBOCHUS MaTepHala U yMEHHUE
IPUMEHSTh 3HaHUS, IOJTy4YEeHHbIE IPU W3YYEeHUH JTUCIUILINHEL. Pabora




CHOCO6CTByeT OBJIAJICHUIO MAaTCpHaJIOM, IIPUBHUBACT HABBIKKU B
CaMOCTOATCIIBHOM PCHICHUH NPAKTUYCCKHUX BOIIPOCOB U B pa60Te C

JIUTEPATYPOH.

3a4er (ycTHBIN) Ouenka oTBeTa Ha 3a4eTe IPOBOJUTCS B COOTBETCTBUM C
[Tonoxxennem o OaTILHO - PEHTHHIOBOM CHUCTEME OILICHKH 3HAHUU
crynenros COI'Y.

8. OueHouHbIe cpeCTBA /sl TEKYIIEr0 KOHTPOJIA YCIIeBaeMOCTH,
PYyOe:kHOM aTTecTAllMN U POMEKYTOYHOM ATTeCTAIUM 10 UTOraM OCBOEHUS
AUCHUILIUHBI

PaGouas mnporpamMMa mnpeaycMaTpuBaeT INPOBEIEHHE JEKIMOHHBIX M IPaKTHYECKUX
3aHATHM, a TakkKe CIEQyIlue BUAbl padOT: CaMOCTOSTENbHYIO pabdOTy CTYAEHTOB IO
HOJArOTOBKE YCTHBIX COOOILIEHHMH, HAIIMCAHUIO JOKJIAJ0B U 3CCE, MOJIrOTOBKY NpEe3eHTalul u
00CyXJIeHUH 1O TeMaM JUCLUIUIMHBI - pa0OTy B aKTUBHOM M HHTEPAKTUBHOU (hopMax.

Pabouas nporpamMma npeamnosiaraeT TEKyIui 1 IPOMEKYTOUHbIH KOHTPOJIb 3HAHUH.

Texywuii KOHMpPoOaL — 3TO HETPEPHIBHO OCYIIECTBISEMbI MOHUTOPUHT YPOBHSI YCBOCHHUS
3HAHUH U POPMUPOBAHMSI YMEHUI U HABBIKOB B TEUEHUE CEMECTpa WK yuyeOHoro roga. Texkymuit
KOHTpOJIb 3HaHWW, YMEHMH M HaBBIKOB CTYAECHTOB OCYILIECTBIISIETCS B XO0J€ Y4e€OHBIX
(ayIUTOPHBIX) 3aHATUH, NPOBOJUMBIX IO pacnucaHuio. PopMaMu TEKYLIEro KOHTPOJIs
BBICTYNAIOT OIIPOCHl HA CEMMHAPCKUX U MPAKTUYECKUX 3aHATHUAX, a TaKkKe KopoTkue (10 15 muH.)
3aJlaHus, BBINIOJHSEMbIE CTYJEHTaMH B Hauyajle JIEKIMU C LEeJbI0 IMPOBEPKU HAIWYMS 3HAHUM,
HEOOXOMMBIX JJIsi YCBOCGHHS HOBOTO MaTepuasia MM B KOHIIE JICKIIUU /ISl BHISICHEHUS! CTETICHU
YCBOCHMS U3JI0)KEHHOI'0 MaTepuaa.

Pybeosicnuiii konmpons OCYIIECTBISICTCS 110 OKOHYAHWW HM3Y4YCHHs Marepuana MOAYIs B
3apaHee YCTaHOBJIIEHHOE BpeMs. PyOeXHbI KOHTPOJb NPOBOAUTCS C LEIbIO OIpEIeNeHUs
KayecTBa YCBOCHHUS MaTepuana yueOHOro MojyJisi B LiejoM. B TeueHue cemectpa npoBOAUTCS J1Ba
TaKUX KOHTPOJIbHBIX MEPONPUATHS 1O TpaduKy.

BAJUIBHASA CTPYKTYPA OLIEHKMN.

Musm. Makec.
KOJI-BO KOJI-BO
dopma KOHTpPOJIA
0aJ1J1I0B 0aJ1J1I0B
Texywiaa oyenka cTyaeHTa B TeueHue 1-8 HEAEIU COCTOUT U3: 0 25
e BrInojHeHne TUCHhMEHHBIX JIOMAIITHUX 33JJAHUH 110 TeMaM 3aHSATHIA 1
CaMOCTOSITEIbHON pa0boThl (KOHCTIEKTOB) —9 0
e [loaroroBka v OTBETHI HAa MPAKTHUYECKUX 3aHATUAX (KOJUIOKBHYMBI) —
1608=80
e [lonroroBka v BEIIOJTHEHHE JIAOOPATOPHEIX padoT - 1 6@ 8 =8 6
1-a pybesicnasa nucemeHHAA KOHMPOTILHAA PAdOmMa 0 25
Texyuyaa oyenxa ctynenta B teueHue 10-17 Henenu cocTOUT H3: 0 25
e  BrIloJTHEHHE MMCHbMEHHBIX JIOMAIIHUX 3aJaHUM 110 TEMaM 3aHATHN U
CaMOCTOSITeTIbHON paboThl (KOHCIIEKTOB) — 9 @
e [loaroroBka ¥ OTBETHI HAa MPAKTHYECKUX 3aHATUAX (KOJUIOKBHYMBI) —
1608=806
e [loaroroBka ¥ BHIIOJIHEHHE JIAOOPATOPHBIX padoT - 1 6@ 8 =8 ©
2-1 pybescnas RUCbMeHHAA KORMPOAbHAA paboma 0 25




Hmozo

100

KonTposbHble 3a1aHusi (1eMOBepCUM) JJIS OLEHKH 3HAHUI, YMEHHUIl, HABBIKOB U
(nam) ombITa JEeSITEJLHOCTH, XapPAKTEPU3YIOIIUX 3Tanbl GopMHUPOBAHUS KOMIIETEHIUI B
nmpouecce 0CBOeHHsI 00pa30BaTeJIbHOM MPOrPaMMBbI

TumnoBble 3a1anusl I NPAKTUYECKUX(JIA00PATOPHBIX) 3aHATHH

Tema: «/luHaMHKA TBEPAOTO TeJIay»
KonTpoabHnas pabora.

Bapuanr I. (3.3; 3.14; 3.23; 3.44)

1) K 060oxy ongHoponHoro aucka paauycom R=0,2 M npuioxeHa ocTOsIHHas KacaTeslbHas cuila
F=98,1 H. Ilpu BpaieHuy Ha IUCK IEHCTBYET MOMEHT CuJl TpeHust M, = 4,9 H - M. Haiitu
Maccy M AKcKa, eCu U3BECTHO, YTO IUCK BPAIIAeTCs C TOCTOSIHHBIM YTJIOBBIM YCKOPEHHEM £ =
100 pag/c?.

OtBer: M= 7,36 kr

2) JIBe rupu pa3HO# MacChl COSIMHECHBI HUTHIO M TIEPEKUHYTHI Yepe3 070K, MOMEHT HHEPIUH
kotoporo J=50 kr - M? u paguyc R=20 cm. B0k Bpamaercsi ¢ TpeHHEM ¥ MOMEHT CHJI TPEHHUS
M=98,1 H-m. Haiitu paznocts HaTsxeHuid HuTH T; — T, Mo 06e cTopoHbl 0J10Ka, eciu
M3BECTHO, YTO OIIOK BPAILAETCA ¢ HOCTOSHHBIM YITIOBBIM YCKOpeHHeM & = 2,36 paj/c?.

Otser:

1
Ty~ T, == (e + M) = 1,08 xH

3) HaiiTin KHHETHYECKYIO SHEPTHUIO BEJIOCUTICANCTA, €AYIIEro CO CKOpocThio V = 9 kM /4. Macca
BEJIOCHUIIEICTA BMECTE C BEJIOCUIIEIOM M=78 KT, IpHUeM Ha Maccy KoJec IPUXOJUTCS M, =3 KT.
Koueca Benocunena cuutars o0pydamu.

Oteet: W =253 JIxx

4) Yenosek maccoit 60 Kr HaxoAUTCs Ha HENMOABIKHON muatdopme Maccoit 100 kr. Kakoe uucio
000pOTOB B MUHYTY OYZIET AenaTh miaaTdopma, eciid 4YeJIOBEeK OYIEeT IBUTAThCs M0 OKPYKHOCTH
pannycoM 5 M BOKpYT ocH BpaiieHua? CKOpoCTb JBUKEHHSI YEIOBEKA OTHOCUTEIBHO
wiatdopmsl 4 km/4. Paguyc muiargopmsl 10 M. CunrtaTh miiat¢hopMy OJHOPOIHBIM JUCKOM, a
YeJI0BEKa — TOYEHOW MACCOM.

Ortser: N = 0,49 00/MuH

Bapwuanr Il. (3.5; 3.15; 3.25; 3.42)

1) Ognopoausiii quck paguycom R=0,2 M u maccoii M=5 Kr BpamaeTrcs BOKpYT OCH,
IIPOXOJAIIEH Yepe3 ero UEHTP. 3aBUCUMOCTh YIVIOBOM CKOPOCTHU BpalllEHUs AUCKa OT BPEMEHU
naetcs ypaBHeHHeM w = A + Bt, rae B=8 pan/c?. HaiiTu BeInunHy KacaTeabHOM CHIIBI,
MIPUJIOKEHHOH K 0001y ucka. TpeHueM nmpeHeOpeys.

OtBetr: F=4,0H

2) bnok maccoit m=1 Kr ykperieH Ha KoHI1ie cToja (cM. puc. 1 u 3agauy 2.31). ['upu A u B
paBHOI Maccel My = M,= | KI COEIMHEHbI HUTHIO U EPEKUHYTHI Yepe3 0iok. Koaddunuent
Tpenus rupu B o cton £ = 0,1. ok cuutath 01HOPOJHBIM TUCKOM. TpeHuemM B O61oke
npeneOpeus. Haiitu: a ) yckopeHue, ¢ KOTOPBIM JIBIXKYTCS THpH, 0 ) HaTsbkenue T, U T, HuTei.
Orser: a) a=3,53 M/c? 6) T, =6,3H, T, =4,5H

3) C xakoii HauMeHbIIel BbICOThI H H0KEH cheXaTh BEIOCUIIEANUCT, YTOOBI 110 HHepuuu (0e3
TPEeHHMsI) IPoexaTh JOPOKKY, UMEIOIIYI0 (hOpMY «MEpPTBOM meTin» paguycoM R=3 m, u He
OTOPBATHCSI OT TOPOKKHU M BEPXHEHN TOUKH METau. Macca BEJIOCUIIEINCTa BMECTE C BEJIOCUIIEIOM
M=75 Kr, IpU4YeM Ha Maccy KoJec NpuxoauTcs m,=3 kr. Koseca Benocuneancra cuurarb



o0py4amu.
OrtBerT:

H=2R+§(1+%)=7,56M

4) T'opuzonTasibHas Tuiatopma maccoit 80 Kr u paguycom 1 M BpamaeTcs ¢ yriioBou
CKOpOCTBIO, COOTBETCTBYIOMIEH yacTtore 20 06/MuH. B ienTpe miatdopmbl CTOUT YETIOBEK U
JEP>KUT B paCCTaBJICHHBIX pyKax rupu. Kakoe uncio o60poToB B MUHYTY OyleT AenaTh
ratopma, e€Clii YeI0BEK, OIyCTUB PYKH, YMEHBIIUT CBOW MOMEHT HHepuuu oT 2,94 no 0,98
Kr - M2? Cunrtath 1aThopMy KPyIiIbIM OJHOPOIHBIM JUCKOM.
OtBet: N =21 06/MuH
Bapuasr I11. (3.7; 3.16; 3.30; 3.40)
1) K o6ony xoneca, umeromiero hopmy aucka, paguycom 0,5 M u maccoit m=>50 Kr npuioxeHa
kacatenbHas cuia 98,1 H. Haiitu: 1) yrioBoe yckopeHue kozeca, 2) 4epe3 CKOJIbKO BpEMEHU
nocJie Hauana JeCTBUS CHIIbI KOJIECO OYJeT UMETh CKOPOCTh, COOTBETCTBYIONTYIO yacToTe 100
o0/c.
OrBeT: a) € = 7,8 paa/c?. 6) uepes 1 mun 20 c.
2) luck Maccoit 2 Kr KaTUTcs 06e3 CKOJBKCHHUS 110 TOPU30HTAIBHOM TIOCKOCTH, jaenas 4 00/c.
Macca mapa 0,25 kr. HaliTu KHHETUUECKYIO SHEPTHUIO JUCKA.
Orger:
Wy = 24,0 Jx
3) Koneco, Bparmatoch paBHO3aMEAJICHHO TTPH TOPMOKEHHUH, YMEHBIITUIIO 32 1 MUH 4acToTy
spaienus or 300 1o 180 06/mMun. MOMEHT UHEpLMU Konleca paBeH 2 Kr - M2, Haiitu: a ) yriosoe
YCKOpEHUE KoJieca, 0 ) TOPMO3SIIU MOMEHT, B ) pabOTy CHJI TOPMOKEHHUS, T ) UUCIO 00OPOTOB,
C€JIaHHBIX KOJIECOM 3a 3Ty MUHYTY.
Otser: A) ¢ = —0,21 pag/c?. B) M = 0,42 H- m. B) A=630 JIx. I') N = 240 06.
4) IN'opuzonrtaneHas mwiargopma Maccoii 100 Kr BparaeTcs BOKpYT BEpTUKAIBHOM OCH,
MPOXOJIAIICH Yepe3 HeHTp miaTdopmel, Aenas 10 o6/muH. YenmoBek Maccoii 60 Kr CTOUT TpH
3TOM Ha Kpato miardopmbl. C Kakoil 4acTOTOM HaYHET BpallaThes miaTdopma, eciau 4eI0BeK
nepeiser ot Kpas mwiathopmsl K ee eHTpy? Cuntath miaTGopMy KpyriabiM OJHOPOIHBIM
JIICKOM, a 4eJIOBEKA — TOUEYHON MAacCOH.
Otger: 22 06/MuH.

Tema: «MexaHHKA JKHJAKOCTEH U ra3oB»

KonTtpoubnas padora.

Bapwuasnr I. (4.1; 4.5; 4.13; 4.17)
1) Haiitu ckopocTh TeueHus 1o TpyOe YIIIEKHCIIOro rasa, €Clid U3BECTHO, YTO 3a Iojyaca yepes
nornepeyHoe cedeHue Tpyosl mpotekaet 0,51 kr rasza. [I10THOCTH ra3za npuHATH paBHOM 7,5
kr/m3. uametp Tpy6sl 2 cM. (OKuakocTu (ra3bl) CYUTATh UACATLHBIME HECKUMAEMBIMU
YKUJIKOCTSIMH )
Otser:
v=20,12m/c
2) Hunmuaapuyaeckuit 6ak BeIcOTO# h=1 M HamoyiHeH 10 KpaeB Bojoi. 1) 3a kakoe BpeMs BCsS
BO/JIbI BBUILETCSI Yepe3 OTBEPCTHUE, PacIloiokeHHOe Yy 1Ha Oaka? Ilnomaap nonepeyHoro ceyeHus
orBepcTus B 400 pa3 MeHbIIIE IJIOLIAIA TONIEPEYHOro ceueHus 6aka. 2) CpaBHUTH 3TO BpeMs C
TEM, KOTOpOE MOHa100MI0Ch OB 151 BBITEKAHUS TAKOTO YK€ KOJIMUYECTBA BOJIbI, €CJIU Obl YpOBEHb
BOJIBI B OaKe MoJIepIKUBAJICS IOCTOSHHBIM Ha BbicoTe h=1 M OT oTBepcTHSL.
OtBer: 3 MUH
3) Cmech CBUHIOBBIX IPOOMHOK AraMeTpoM 3 U | MM omycTHiIM B 6aK ¢ TIUIEPUHOM IITyOHMHON
1 M. Ha ckonbko mo3:xe yrnajayT Ha JHO APOOMHKH MEHBIIIEro AUaMeTpa 10 CPaBHEHHUIO C
npobunkamu 60mbiiero nuamerpa? JluHaMuyeckast BA3KOCTb MpH TeMiieparype onbita 14,7 I1?7
Otger: Ha 4 muH.
4) Ha cTose cTout cocyl, B 00KOBYIO IOBEPXHOCTh KOTOPOT'O BCTaBJIEH FOPU30HTAIbHBIN
KalwuIsip Ha BBICOTE hy = 5 €M OT 1Ha cocyna. BHyTpeHHU# paanyc Kammwuisipa =1 Mm u



mmiHa |=1 cm. B cocys HaIMTO MaIMHHOE MAciIo, IOTHOCTh kKoToporo p = 900 kr/m3 u
TUHAMHUYECKash BA3KOCTb

n = 0,5 Ila - c. YpoBeHb Macia B cocy/ie oAIep>KMUBaeTCsl Ha BhicoTe h, = 50 cM BbIle
Kanuuispa. Haiitu, Ha KakoM pacCTOSIHUM OT KOHIA Kanujuisipa (10 TOPU30HTANIN) CTPYA Majaet
Ha CTOJI.

OrtBert: Ha paccrosinuu 1,1 cm.

Bapuasr I1. (4.2; 4.6; 4.10; 4.18)

1) B aHe MUIMHIPUYECKOTO COCYIa MMEETCsl Kpyriioe oTBepcTre auamerpom d=1 cm. J[uameTp
cocyna D=0,5 m. Haiiti 3aBUCHMOCTb CKOPOCTH V MOHWKEHHUST YPOBHS BOJIBI B COCYIE OT
BBICOTHI N 3T0Or0 ypoBHS. Haiitn yrci0Boe 3HaYeHHE 3TOM CKOPOCTH s BBICOTHI h=0,2 M.
Orset: [Ipu h=02 M, v; = 8-10"*Mm/c.

2) B cocyn nbetcst Boja, mpuuem 3a 1 ¢ HanmBaercs 0,2 11 Boabl. KakoB nomkeH ObITh auamerp d
OTBEPCTHS B JIHE COCYy/1a, YTOOBI BOJa B HEM JieprKajiach Ha MOCTOSHHOM ypoBHe h=8,3 cm?
Otser: d = 1,4 cm.

3) lllapuk BCIUIBIBAET C MOCTOSHHON CKOPOCTBIO B )KHJIKOCTH, IIJIOTHOCTh KOTOPOH B 4 pasa
0oJbIIE IIOTHOCTH MaTepuaa mapuka. Bo ckonbko pa3 cuia TpeHus, JefcTByroas Ha
BCIUIBIBAIOIIUI IIAPUK, OOJbIIE CHIIBI TSXKECTH 3TOTO IIapuKa?

Otgert: B 3 pa3za.

4) CtanpHOM IApUK MMAJAET B IIUPOKOM COCY/Ie, HAIIOJHEHHOM TpaHC(HOPMAaTOPHBIM MACIOM,
IJIOTHOCTH KOTOporo p = 900 kr/m> u nuHamudeckas BaskocTb n=0,8 Ia- c. CuuTas, 4T0 3aKOH
Crokca umeet mecto nipu Re<0,5 (ecnu nipu Beruncinennu Re B kauecTBe BenudyuHbl D B34TH

JUaMETp IIapUKa), HAWTH IpeeIbHOS 3HAYCHHE JrUaMeTpa IapHKa.
OtBer: D =4,6 MM

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

1) Ha ctone cTtouT cocyz ¢ BOJI0i, B OOKOBO MOBEPXHOCTH KOTOPOT'O MMEETCS MajIoe
OTBEPCTHE, PACTIOJIOKEHHOE Ha PACCTOSHUU hy OT JHA COCylla M HA PACCTOSHUH h, OT YPOBHS
BOJIBL. YPOBEHB BOJIBI B COCY/I€ TIOJICPKUBACTCS MTOCTOSTHHBIM. Ha KakoM paccTOsSTHUM OT
OTBepCTHS (110 TOPU3OHTAIH) CTPYS BOJIBI MAJAET HA CTON? 3a1auy PeluTh [ CIy4aes:

a)hy =25cmuh, =16 cm

06) hy =16 cmu h, = 25 cm.

2) Kakoe gaBieHue co3iaeT KOMIpeccop B KPACKOMYJIbTe, €CIIH CTPYS KUAKOCTH KPaCKH
BBITEKAET M3 HETO CO CKOPOCThIo 25 M/c? TTnoTtHOCTH Kpacku 0,8 r/cm3.

Otger: p = 250 kI]a.

3) Kakoit HanboJbIIIeH CKOPOCTH MOXKET JOCTHYD JOXK IeBast Karuis auamerpom d=0,3 MM, eciu
JMHaMHUYecKas BA3KOCTh BO3yXa paBHa 1,2 - 1074 11?

Otset: v = 4,1 M/c.

4) Cuuras, 4TO TaMUHAPHOCTH JIBHYKEHUS KUIKOCTH (MM ra3a) B IUIUHAPUIECKON TpyOe
coxpansiercs npu Re<3000 (ecnu nmpu BeryucieHnN Re B kauecTBe BeTMYUHBI D B3sTH quamMeTp
TpyOBI), MOKA3aTh, YTO yCcIOBHS 3aAauu 4.1 (BbIIIE) COOTBETCTBYIOT JAMHHAPHOMY JABHKEHUIO.
KuHeMaTH4eCKyI0 BA3KOCTh Ta3a NPUHATH paBHOi V=1,33x107° M2 /c.

Oteet: Re=1800, T.e. Re<3000 — nBMX)EHUE TaMUHAPHOE

daexkrTpoMmardeTusm. [locTOsIHHBIN TOK.
Bapuanr I.
1) IBa conpoTtuBienus R u r coegHeHbI NOCIEI0BATENIbHO U MOAKIIOUYEHbI K HCTOYHHUKY C
HanpsbkenueM U HaliiuTe BeIM4urHy CONMPOTUBIIEHUS I, €CJIM Ha CONPOTUBIIEHUH R BbIensercs
MOIIIHOCTB N.

OrTBerT; 1'l.|| N



2) ConpoTHBIIEHHE OTPE3Ka MEHOTO MPoBOa JKHbI L =1 M u ceyenus s = 1MM? paBHO r =
0,018 Om. IIpoBOJ MOKPHIT TOHKUM H30JIMPYIOIINM MOKpbITHE . KakoBO cONpOTUBIICHHE
KATYyIIKKM Macchl m = 2 KT, HAMOTaHHO} W3 TaKOro IPOBO/a, ECJIU IIIOTHOCTh Meau p= 9 r/cm3 ?
Otgert: 4 Om.

3) U3 kycka nmpoBosioku conpotuBiienneM 700 OM HE0OX0UMO cliesiaTh HarpeBaTelb ¢
MaKCHMaJbHO JOIYCTUMOM MOIIHOCTBIO IIPU HANPSKEHUH HcTouHMKa Toka 220 B. Uemy paBHa
3Ta MOIIHOCTH? [IpuMeuanne: MakCUMaJIbHO JIOMyCTUMAsI CUJjla TOKa Mpu HanpsbkeHuu 220 B
paBHa 1 A.

Otger: 880 Br.

Bapuanr Il

1) YTiOT € TEpMOPETYIATOPOM NPU HOMUHATHHOM HANPSKEHUU CETH MEPHOJUUECKH
BKJIIOYAeTCs Ha | MUHYTY, OAICPKUBAS MOYTH HEU3MEHHYIO TeMrieparypy. [Ipu nonuxkeHHom
Ha 10% HanpspKeHUH CeTH 3TO BPEMs yBEJIMUMBAETCs 10 2 MUHYT. [Ipu kakoM HamnpsiKeHuHu B
CETH TEPMOPETYIIATOP CMOXKET NOAJEPKUBATE ATY TEMIIEPATYPY.

Otger: 173 B.

2) 3a Bpems t = 40 ¢ B 1eNH, COCTOSILEH U3 TPEX OJAMHAKOBBIX POBOJHUKOB, COCANHEHHBIX
napauiebHO, MOJKIIFOUEHHBIX K H1€aJIbHOMY HCTOYHHUKY MOCTOSSHHOTO TOKA, BBIIEIUIIOCH
HEKOTOPOE KOJIMYECTBO TEIUIOTHI. 3a KaKOoe BpeMs t BBIIEIUTCS TAKOE )K€ KOJIMYECTBO TEILIOTHI,
€CJIM MPOBOJHUKH COEAUHUTH NociieoBaTenbHo? OTBET npeacrabre B enununax CU.

Otger: 360 c.

3) JIBa pe3ucTopa OJUHAKOBOTO COMPOTUBICHUS HAMOTAHBI K3 HUXPOMOBOM MPOBOJIOKH, Y
onHOU muametp 1 MM, y npyroii - 2 mm) HaliuTe oTHOIIEHHE MacC HUXpoOMa B ATHX
pe3u-cTopax.

m 14,

Ortser: "

MarnuTHble sIBJICHUS
Bapwuasr |.
1) Ha npsimoii mpoBoaHuK anuHOM 1=0,5 M, pacnonokeHHbIH NepHeHUKYISPHO HHIYKIUU B
OJIHOPOAHOI'0 MarHUTHOTO I10JIs1, IPH MPOTEKaHUH 110 HEMY JIEKTPUYECKOIO TOKA IEHCTBYET
cuna F=0,15 H. HaiiTu BennunHy MakCUMaJIbHOTO MOMEHTa CUl M, IefCTBYIOIIEro Ha
KpPYTrOBOW KOHTYp, U3TOTOBJIEHHBIM U3 paCCMOTPEHHOIO IPOBOAA, IPU MIPOTEKAHNUHU IO HEMY
AQHAJIOTMYHOTO TOKA.
OtBeT: Mmax=6*102 H*Mm.
2) IIpoBoastmuii ctepxens Mmaccoit m=200 T HaXOUTCS HAa TOPU3OHTAIBHBIX PEIbCcax,
paccTosiHue Mexy KoTopbiMH 1 M. Best cucrema pacrionokeHa B MarHUTHOM TI0JI€ C HHAYKIMEH
B, nanpasnenHoii BeptukaibHo. (B = 0,5 To), ctepxens nepneHAuKyspeH penbcam. [pu
TIPOMYCKAHUH TI0 CTEPKHIO TOKa 4 A, OH JIBUKETCS MOCTYHATENBHO C YCKOPEHHeM a = 6 M/c?,
Onpenenutb K03(QOULIKUEHT TPEHUSI M MEXAY CTEPHKHEM U PEIIbCAMHU.
OtBer: m=0,4

3) KBazgparHas pamka nomMelieHa B 0JHOPOIHOE MarHUTHOE T0JIe C MarHUTHOM MHAyKIMel B =
0,08 Tn. Hopmaip K MIOCKOCTH PaMKH COCTABJISET C JIMHUSIMU MHAYKIIUM MAarHUTHOTO TTOJIS
yron a=60°. OnpenenuTs JIMHY CTOPOHBI @ paMKH, €I U B pamke uHaykiupyercs 9JC e=60
MB npu ncuezHoBennu noss B reueHu Bpemenu At=0,02 ¢. MarHuTHBIM 11osem
UHIYKIIHOHHOTO TOKa IPpeHeOpeyb.

OtBer: a=5,5 cMm.

Bapwuanr Il

1) bBonbiue cBepXnpoBoAsIINE KaTyIIKU B Oy IylieM MOTYT OBbITh HCIIOJIb30BaHbI KaK
HakomnuTenu sHepruu. IlycTh cuia Toka B Takoi karymike ¢ uHAyKTuBHOCTHIO 100 I'n paBna 10
KA. CKoJbKO JbJa, B3siToro npu remmeparype 0°C, MoKHO peBpaTUTh B BOAY U HarpeThb



70 100° C 3a cuer sHEpruy MarHUTHOTO IOJIS TOW KATYILKH.

Otser: 6.67x10° kr.

2) MaruutHas uHayKnus B B ieHTpe kpyroBoro npoognuka paguyca R = 0,1

M coctasisieT 12,6 MmxTa. OnpenenuTb MarHUTHBIA MOMEHT Pm 3TOTO MTPOBOJHUKA C TOKOM.
OtBet: Pm = 0.063 Aem?.,

3) MaruuTHast MHIYKIUS OJTHOPOJAHOIO MarHUTHOTO TOJISI B CEpICYHMKE KOPOTKO3aMKHYTOU
katymku u3 500 BuTKOB n3Mensercs co ckopoctbio 0,6 Ta/c. Haliaure cumy Toka B KaTyIke,
ecnu e€ anekTpudeckoe conpotuniienne 40 Om, a paanyc cep/ieuHnka 2 ¢M.

Orset: 9,4x1073 A.

Tema: «MexannuecKkue KoJe0aHus U BOJHLD

KonTposbnas padora.

Bapuanr I. (12.16; 12.26; 13.38)
1) YpaBHeHue konebaHuii MaTepualibHON TOUKH Maccoi 10 r umeeT Bug x = 5 sin(% t+ %) CM.

HaiiTn MakcuManbHyO CHIly, JEHCTBYIONIYIO Ha TOUKY, U TIOJHYIO SHEPTHUIO KOJeOIromieics
TOYKH.

OtBert: Epgy = 19,7 -107° H, W = 4,93 X 1076 JIx

2) MenaHblil mapyK, MOJBEIICHHBIN K MPYKHUHE, COBEPIIAeT BepTHKAIbHbIE KoneOaHus. Kak
W3MEHHUTCS TIEpUO/1 KoJieOaHui, €CIT K IPYKUHE MTOIBECUTh BMECTO METHOTO IIapuKa
AQJTIOMHUHMEBBIN TAKOTr0 K€ paauyca?

Ortger: Ilepuon ymensiures B 1,8 pasa.

3) Haiiti yacTOTy OCHOBHOT'O TOHA: @) OTKPBITOM TPYOBI, ) 3aKPHITON TPYOBL.

Otset: A) V =¢/2l. B) V = c¢/4l

Bapuanr Il. (12.17; 12.27; 13.37)
1) YpaBHeHue KoneOaHusi MaTepUaIbHON TOYKU Maccoi 16 r umeeT Bua x = 2 sin(% t+ g) CM.

[Toctpouts rpauk 3aBUCUMOCTH OT BPEMEHH (B IIpesieax OJHOTO eproJia) KHHETUUECKOH,
MOTCHIUAIBLHOW U ITOJIHOU SHEPTUM TOYKH.

Otger: Ilepuos xonedaHuii BABOE MEHBIIIE TTEPHOJIa CAMOTO KOJIeOATEIIbHOTO JIBHKECHHUS.

2) K npy>xuHe mojiBelIeHa yarika BecoB ¢ rupsMu. [Ipu 3ToMm nepros BepTUKaIbHBIX KOJIeOaHUH
paseH 0,5 c. [Tocne Toro kak Ha yaliKy BECOB MMOJOXKHWIN elle J00aBOUHbIE TUPH, TEPHO]
BEPTUKAJIbHBIX KosiebaHui ctan paseH 0,6 ¢. Ha ckobKo yAJIMHIIACH IPYXKHHA OT
MpUOaBJICHUS ITOr0 T00ABOYHOTO Tpy3a?

OrtBer: Al = 2,7 cM.

3) HaiiTn 4acToTy OCHOBHOTO TOHA CTPYHBI, HATAHYTOH cuioi F=6 - 10% H. Jlnuna cTpyHsI
I=0,8 M, ee macca m=0,03 kr.

Otsetr: V=250T11

Bapwuanr I11. (12.19; 12.28; 12.63)
1) UeMy paBHO OTHOILLIEHNE KUHETUUECKOIN SHEPTUN TOUKH, COBEpPLIAIOIIEH FTapMOHHUYECKOE
Kose0aHue, K €€ MOTeHIINATbHOW YHEPTUH JIJIT MOMEHTOB, KOT/Ia CMEIIEHHE TOUYKH OT
MIOJIOXKCHHSI PaBHOBECHS cocTaBisIeT: a) X=A/4, 6) Xx=A/2, B) X=A, rae A — ammiuTyaa
Kose0aHuit?
Ormser: A) =% =15. B)—£=1. B)=*=1/3

Wi Wn Wn

2) K pesunoBoMy mHypy anuHoi 40 cm u paanycoM 1 MM nozasemeHa rupst maccol 0,5 kr.
3nas, yto Moayb FOHra pesunsl paseH 0,3 krc/MM2, HaifTH TIeprOJ] BEPTHKATBHBIX KOJIeOaHH il
TUPU.

Otset: T=0,93 c.

3) Haiitu cMemieHre OT MOJI0KEeHHs paBHOBECHS TOUKH, OTCTOSIIIEH OT MCTOYHHKA KOJIeOaHMi



Ha paccrostanu | = A/12, nyist momenTa t=T/6. Ammntyna konebanuii A=0,05 M.
Otser: X =0,025 M

Tema: «JeKTpoMarHuTHBIC KOJIEOAHHS U BOJTHBD)
Konrponsnas pabora.

Bapuanr I. (14.14; 14.21; 14.28)

1) Kone6aresbHblii KOHTYp MMeeT eMKOcTh 1,1 H® u uHayKTHBHOCTh 5+ 1073 TH,
Jlorapudmuueckuii fekpeMeHT 3aryxanus paseH 0,005. 3a CKOIBKO BpeMEHHU TOTepsIeTCs
BCIIEACTBUE 3aTyxaHus 99% sHepruu KoHTypa?

Otser: t = TIn100/28=6,8- 1073 c.

2) KonzgeHncarop u 3JIeKTpUY€ECKast JaMIIOUKa COEIMHEHBI [10CJIEJ0BATEIbHO U BKJIIOUEHBI B LIENb
nepeMeHHoro Toka Hanpsbkenuem 440 B u yactoroit 50 I'u. Kakyro eMKOCTb JTOJDKEH UMETh
KOHJEHCATOp I TOT0, YTOOBI Yepe3 JaMIouKy rnporekai Tok 0,5 A u najeHue noTeHuuana Ha
Jammoydke Ob110 paBHo 110 B?

Otser: C = 3,74 Mx®

3) B uens nepemMeHHoro Toka HanpspkeHueM 220 B BKITroUeHbI mocaea0BaTeIbHO eMKOCTh C,
aKTUBHOE cornpoTtuBieHne R u nnayktuBHocTh L. Haiitu nanenue nanpsbxenus Ug Ha
OMMUYECKOM COIIPOTUBIIEHUH, €CIIM U3BECTHO, UTO MaJICHUE HANPSKEHUs Ha KoHaeHcarope Uy =
2Ug v nazieHye HanpspkeHus Ha MHAyKTuBHOCTU U = 3UjR.

Orger:

Up =156 B

Bapuanr 1. (14.13; 14.20; 14.27)

1) KoneGaTenbHbIil KOHTYp COCTOUT U3 KOHJIeHCAaTOpa eMKOCThio C=2,22 H® u KaTylIKH,
HAMOTaHHOI U3 MEeTHOM MPoBOJIoKU quameTpoM d=0,5 mm. [nuna karymku 1=20 cm. Haiitu
JorapupMHUUECKUI 1EKPEMEHT 3aTyXaHHs KojaeOaHHi.

OrtsBer:
__ 8pVmiC _
N = —dZW = 0,018.

2) Kongencarop emkocThio 20 Mk® U peoctat, akTUBHOE CONPOTHBIIEHHE KOoTOoporo 150 Owm,
BKJIIOYEHBI [TOCIIEI0BATEIbHO B IIETIb IepeMeHHOro Toka yactotoi 50 I'u. Kakyro yacts
HaINpsOKSHUS, IPHIIOKEHHOTO K 3TOH [EMNH, COCTABIISET MMaJIeHNE HAMPSDKEHUS: a) Ha
KOHJIeHcaTope, 0) Ha peocraTe?

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

3) AkTHBHOE conpoTuBieHne R M MHAYKTHUBHOCTH L coepnHeHbl napaienbHO U BKIIOUEHBI B
1IeMb MepeMEHHOr0 ToKa HarnpsbkeHueM 127 B u wactoroit 50 ', Haiitu aktuBHOE
COIpOTHBIIEHUE R ¥ MHIYKTUBHOCTH L, ecny u3BeCTHO, UTO MOILITHOCTb, MOTJIOIIAEMast B 3TON

nend, pasHa 404 Bt u caur ¢a3 Mexay HapsbkeHHEeM U TOKOM paBeH 60°.
OtBer: R=400M. L=0,074TH1

Bapwuanr I11. (14.10; 14.19; 14.26)

1) KoneGaTenbHbIil KOHTYp COCTOUT U3 KOHJIEHCATOPa EMKOCThI0 7 MK®D U KaTyIIKU
uHAYKTUBHOCTBIO 0.23 I'n u conpotusiennem 40 Om. KonngeHcarop 3apsieH KOJIN4eCTBOM
snexrpudectsa 5,6: 10~ *Kn. Haiitu: a) HaiiTu nepuos kone6anuii Koutypa. 6) Haiitu
JorapupMHUECKUI IEKPEMEHT 3aTyXaHUs KoJeOaHHi.

Otser: A) T=8-1073. B)X =0,7.

2) Katymika qymmHoit 25 cM u paguycom 2 cM uMeeT ooOMoTKy u3 1000 BUTKOB MeTHOTO ITPOBOJIA
IUIONIA/IbI0 HoMepeyHoro cedenus 1 MM2. Karymika BKiIrodeHa B 1Ielb IEPEMEHHOTO TOKa
yactoToit 50 I'u. Kakyro yacTh MOTHOrO CONMPOTHUBIIEHHUS KaTYILIKU COCTABIISAET: a) aKTUBHOE

COIIPOTHBRIICHUE; 0) UHAYKTUBHOE COMPOTHUBIICHHE?
Otget: A) 74% b) 68%



3) UnaykruBHOCTh L=2,2610"2 I'H U aKTHBHOE CONMPOTHUBIECHHE R BKIIIOYEHBI NIAPAILIENLHO B
1IeMb MMePEMEHHOT0 TOKa 4acToToi paBHoi 50 I'i. Halitu conpotuBnenue R, eciu n3BeCTHO, 4TO

caBUT (a3 MKy HAMPsHKEHUEM B TOKOM paBeH 60°.
OtBer: R=12,3 OM

Tema: «'eomeTpuyeckasi ONTHKA»
KonTpoabsHnas pabora.

Bapuasr I. (5.2; 5.11; 5.26)

1) JIyd cBera majgaeT Ha INIOCKYIO TPAHMITy pasjienia JBYX Cpel, YaCTUYHO OTPaXKaeTCs U
YacTUYHO Mpenomisiercs. Onpenenure yroi najeHus, Ipxu KOTOPOM OTPAKEHHBIH JTyd
NEePICHANKYIISPEH MPEIOMICHHOMY JIydYy.

OtBer: iy = arctg nyq

2) PaccrostHue a OT mpeaMeTa 10 BOTHYTOTO C(epUIECKOro 3epKaja paBHO IBYM paanycam
KpUBHU3HBL. OIpeenuTe MoyoKeHNue n300paskeHus peIMeTa U IOCTPOMTE 3TO U300pakeHHeE.
OtBer: b =2/3R

3) Heo6x0auMo M3roTOBUTH IUIOCKOBBIITYKIIYIO JJUH3Y ¢ ONTHYECKOH cuiioit @=4 antp.
Omnpenenute paanyc KPUBU3HBI BBITYKJION MIOBEPXHOCTH JIMH3bI, €CIIH MOKa3aTelb MPEIOMIICHHS
MaTepuaia JUH3bI paBeH 1,6.

OtBer: R=15 c™m

Bapuanr 1. (5.7; 5.14; 5.28)

1) IlpenenbHbli yroJ moJHOrO OTPAKEHHS HAa TPAHHULIE CTEKIIO-KUAKOCTD iy, = 65°.
Onpeznenute nokasaresb PEJOMIICHUS KHUIKOCTH, €CIIM [TOKa3aTelb npesiomiieHus ceera N=1,5.
OtBert: n, = 1,36

2) Borayroe cdepuieckoe 3epKajo AaeT IeHCTBUTENBHOE N300pakeHIe, KOTOPOE B TPH pasa
6onbe npenmera. Onpenenure GOKYCHOE PaCCTOSHUE 3epKaja, €CIIU PACCTOSTHUE MEXTY
peaMeToM U n300paxeHneM paBHO 20 cM.

OtBet: F=7,5 c™m

3) Onpenenure paccTOSIHUE @ OT ABOSIKOBBINTYKIJION JIMH3BI 0 IPEIMETa, P KOTOPOM
paccTosiHUE OT MpeaMeTa 10 JeHCTBUTENEHOTO H300paKeHHUs OyeT MUHUMAaIbHbBIM.

OtBert: a =2f

Bapwuanrtlll.(5.8;5.15;5.29)

1) Jlyud cBera BBIXOAMT W3 CTeKia B BakyyM. IlpenenbHbiii yron i, = 42°. Onpenenute
CKOPOCTb cBeTa B CTEKJIE. Otger: v = 201 Mw/c
2) Beinykiioe cepuueckoe 3epkajio uMmeeT pagauyc kpuBusHbl 60 cm. Ha pacctosiaue 10 cM ot
3epKaja IMOCTaBJieH MpeaMeT BbICOTOM 2 cMm. Ompenenute: a) MOJOKEHHUE H300pakeHus; 0)
BBICOTY u300paxeHus. I[loctpoiite weprex.OtBer: A) b = 7.5 cm b)) H =15 cm

KpuTepuii olieHKH YCTHOT0 M MHCbMEHHOI0 OTBETA
HA J1a00paTOPHOM 3aHSTHH 110 JMCHHUILIMHE (KOJUIOKBHYME)

Onenka XapaKTepucTHKa 0TBEeTa

5 CoxepxkaHue OTBETa COOTBETCTBYET OCBEIIaEMOMY BOIPOCY, HOJHOCTBIO
packppiTa B OTBET€ TEeMa, OTBET CTPYKTYpHpPOBaH, JaHbl IPaBUIbHBIC
APTYMCHTUPOBAHHBIC OTBCTBI HA YTOYHAIONIME BOIIPOCHI, IACMOHCTPUPYETCA
BBICOKHI YPOBEHb y4aCTHsI B IUCKYCCHH.

4 ConepxaHHe OTBETa COOTBETCTBYET OCBEIIAEMOMY BOMPOCY, TOJHOCTHIO
packpeiTa B OTBETE TeMa, JaHbl MPABWIbHbIE, apryMEHTHPOBAHHBIE OTBETHI Ha
YTOYHSIONIME BOMPOCH, HO WMEIOTCS HETOYHOCTH, TIIPH 3TOM  OTBET
HECTPYKTYPUPOBAH U JEMOHCTPUPYETCS CPEIHUHN YPOBEHb YUaCTHsI B JIMCKYCCHH.




Copepxanue OTBETa COOTBETCTBYET OCBEIIAEMOMY BONPOCY, HO IPH IOIHOM
pPacKpbITUM TEMbl HMEIOTCA HETOYHOCTH, JaHbl IPAaBWIbHBIE, HO HE
apryMEHTUPOBAHHBIE OTBETHl Ha YTOYHSIOUIME BOIIPOCHI, AEMOHCTPHUPYETCS
HU3KUH ypOBEHBb y4acTusi B JAUCKYCCHUHU, OTBET HECTPYKTYPHPOBaH, HH(POpMAIUs
TpyJHa JUIsl BOCIPUSTHS.

ConepikaHue OTBETa COOTBETCTBYET OCBEILAEMOMY BOIPOCY, HO IPU IIOJIHOM
PacKphITUH TEMbl UMEIOTCS HETOYHOCTH, JIEMOHCTpUpyercs ciaboe BilaJeHUe
KaTeropuaJIbHbIM almapaToM, JaHbl MPaBUWJIbHBIE, HO HE apryMEHTUPOBAaHHBIE
OTBETHl Ha YTOUHSIOIIUE BOIPOCHI, y4aCTHE B JHUCKYCCUU OTCYTCTBYET, OTBET
HECTPYKTYpUPOBaH, HHGOpMaLKs TPYIHA JUIsl BOCIPUSTHSI.

2)Tematuka pedepaToB (151 GOpMHUPOBAHHS KOMIETEHIHIT He IPETYCMOTPEHO

MK-1, TIK-2)

OueHo4YHBbIH JHUCT 3aIUTHI pedepaToB (JIOKJIAI0B)

Onenka

KpuTrepuii onieHKM KPpaTKoro coooieHus

5

CopnepkaHue KpaTKOro COOOIIEHHS COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, TeMa
MOJHOCTBIO  PAcCKpbITa,  COOOLICHHWE  CTPYKTYpUPOBAHO,  JaHbl  INIPABUJIbHBIC
apryMEHTUPOBAHHBIE OTBETHl HA YTOYHSIOLIME BOIIPOCHI, JEMOHCTPHUPYETCS BBICOKHI
YPOBEHb YYaCTHsl B IUCKYCCHHU.

CopneprkaHue KpaTKOro COOOIIEHHS COOTBETCTBYET OCBEIAEMOMY BOIPOCY, TeMa
MOJIHOCTBI0  PACKpbITa, JaHbl IPAaBUIBbHBIE, APIyMEHTHPOBAaHHBIE OTBETHl Ha
YTOUHSIOIIME BONPOCH, HO HMMEIOTCS HETOYHOCTH, IPU 3TOM COOOLIeHHWE  He
CTPYKTYPUPOBAHO U IEMOHCTPUPYETCS CPEIHUN YPOBEHD YUaCTHUs B JUCKYCCHUM.

CopneprkaHue KpaTKOrO COOOLICHUS! COOTBETCTBYET OCBEIAEMOMY BOINPOCY, HO IpHU
MOJIHOM PACKpPBITUM TEMBl HMEIOTCS HETOYHOCTH, JaHbl IPAaBWIBHBIE, HO HE
APTYMEHTUPOBAHHBIE OTBETHI HAa YTOUYHSIOIIME BOIPOCHI, JEMOHCTPUPYETCS HU3KUU
YPOBEHb Y4acTHs B JUCKYCCHHU, COOOIICHUE HE CTPYKTYpUPOBaHO, HH(pOpMAIHs TpyIHA
JUTsL BOCIIPHSATHSL.

CopnepxaHue KpaTKOro COOOIIEHHS COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO MpH
TIOJTHOM PAaCKpPBITUM TEMBbl MMEIOTCS HETOYHOCTH, JEMOHCTPHUPYETCs ciaboe BiaJieHHe
KaTeropHaJbHBIM amnmnapaToM, JaHbl IPaBUIIbHBIE, HO HE apTyMEHTHPOBAHHbBIE OTBETHI Ha
YTOUHSIIOIIME BOMNPOCHL, YYacTHE€ B JAHCKYCCUHM OTCYTCTBYET, COOOIIEHHE HE
CTPYKTYPUPOBaHO, HHPOPMALMSI TPYAHA JUIS BOCIIPHATHSL.

3) Bonipochl k py6e:kHBIM KOHTPOJILHBIM padoram (ITK-1, ITK-2):

Bonpocs! k 1-2 py6exHoii padore

1-as pyOe:kHasi aTTecTanus

Kunemaruka.

1. Teno nBuxercs no ocu X. [1o rpaduky 3aBUCUMOCTH MPOEKIIMHU CKOPOCTH Te€NAa Vx OT
BPEMEHHU t YCTAaHOBHTE, KAaKOM MyTh MPOILIO TeJI0 3a Bpems oT t1=0 no t2 =4 C.
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10 M
2)15 M
3)45 M
4)20 m

2. ABTOMOOWIJIb IBUKETCS MO 3aKPYTIICHUIO TOPOTU panuycoM 20 M ¢

IIEHTPOCTPEMHUTENBHBIM yeKopeHneM 5 M/c?. CKOpoCcTh aBTOMOOHIIS paBHA
1)12,5 m/c

2)10 m/c

3)5 m/c

4)4 m/c

3. CaMoner JEeTUT 1O NPSIMON € OCTOSTHHOW CKOpOCThIo Ha BeicoTe 9 000 M. Cuctemy
0TCYeTa, CBA3aHHYIO ¢ 3eMJIel, CUNTaTh HHEpLHaIbHOU. B aToM cityuae

1)Ha camoseT He JeMCTBYET cuila TSHKECTU

2)cyMMa BCex CHJI, ISHCTBYIOIMX HA CAMOJIET, PABHA HYJIIO

3)Ha caMOJIeT HE JeMCTBYIOT HUKAKHE CUJIbI

4)cuna TSOKECTH paBHA cuiie ApxuMena, JeiCcTBYIOIIeH Ha caMoJIeT

4. YueHUK U3Mepsiyl CHILY TSKECTH, IEUCTBYIONIYIO Ha rpy3. [lokazanus nuaamomerpa
npuBeieHbl Ha Gotorpaduu. [lorpenmHoCTh U3MEPEHHS paBHA IICHE JIeTICHUs
JUHAMOMETpa.

B xaxom CJIy4dac MoKa3aHust JUHaMOMETpa, 3allTMCAHBI BepHO? -
1)(1,6+0,1)H

2)(1,4+0.2) H SH
3)(1,6+0,2) H
4)(2,4+0,1) H

B

(UL

|11




5. Teno OGporeHO BEPTUKATBHO BBEPX ¢ HavalbHOU ckopocThio 20 m/c. KakoB Moyib
ckopocTH Tena yepes 0,5 ¢ nocne Havana guxkeHus? ConpoTUBIEHUE BO3/1yXa HE
YUUTHIBATD.

1)5 m/c

2)10 m/c

3)15 m/c

4)20 m/c

6. Ha pucynke npuBenéH rpaguk 3aBUCUMOCTH IPOEKIIUU CKOPOCTH TeJla VX OT BpEMEHH.

I'padmk 3aBUCUMOCTH OT BPEMEHH MTPOCKIIMH YCKOPEHHUS 3TOTO TEJIa aX B MHTEPBAJIC
BpeMenu oT 10 10 15 ¢ coBnagaet ¢ rpadukom
2
.. C

20
10

1)

2)

3)

4) f c

7. Ha pucyHkax n300pakeHbl rpaduKy 3aBUCUMOCTH MOAYJISL YCKOPEHUSI OT BPEMEHH IS
pa3HbIX BUJ0B JIBHKeHUs. Kakoil rpaguk cOOTBETCTBYET paBHOMEPHOMY JBUKEHUIO?
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8. BycrHKa CKOJIB3UT 110 HEMOABWKHOM TOpU30HTaNBHO cnmne. Ha rpaduxke
n300paXkeHa 3aBUCUMOCTb KOOpAMHAThI OycHHKHU OT BpeMeHU. Ock OX mapaisenbHa

crnuue. Ha ocHoBaHUM rpa(pm(a MOKHO YTBCPIKAATh, UTO

|
i
]
0 » -
1)Ha yyacTke 1 MOIYNb CKOPOCTH YMEHBIIAETCSI, @ HA y4acTKe 2 — ocTaéres
HEU3MEHHBIM
2)Ha y4yacTKe 2 MPOEKIHs YCKOPEeHUS aX OYCHHKU MOJOKUTEIbHA

3)Ha ygactke 1 MOysIb CKOPOCTH YBEIIMUMBACTCS, a HA YIaCTKE 2 — YMEHBIIIACTCS
4)Ha yyacTke 1 MOAYJTh CKOPOCTH YMEHBIIIAETCS, & HA YJacTKe 2 — YBEIHMUHNBACTCS

9. Ha pucynke npejcraBiieH rpaduk 3aBUCUMOCTH MOJTYJIsSi CKOPOCTH MPSMOJIMHEHHO
JBUKYIIErocs Tena oT BpeMeHu. Onpeenure ycKkopeHue Tejla B MOMEHT BpeMeHu t=1 c.
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1)5 m/c2
2)2 m/c2
3)7,5 m/c2
4)30 m/c2

10. ABTromMOOMITH IBHXKETCS IO IpsiMoii yiuie. Ha rpaduke npeacraBieHa 3aBUCHMOCTb
CKOpPOCTH aBTOMOOMJIS OT BpeMeHH. Moyib yCKOpeHHs: MaKCUMAaJIeH Ha MHTEpBaJie
BPEMEHHU
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1)orOcno 10 ¢ 10
2)or 10 c 1020 ¢
3)or20c 1030 ¢

4)or30c 1040 ¢

11. Teno, aBurasce Bosib ocu OX MPSMOIUHENHO U paBHOYCKOPEHHO, 32 HEKOTOPOE
BpEMsI YMEHBIINIIO CBOIO CKOPOCTh B 2 pa3a. Kakoil u3 rpa¢ukoB 3aBUCUMOCTH
IIPOEKIIMH YCKOPEHUS OT BPEMEHH COOTBETCTBYET TAKOMY JBUKECHUIO?
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12. Yetsipe Tena aBmwkyTcs B0 ocu OX. Ha pucynke n3o0paxensl rpaduku
3aBHCUMOCTH MPOEKLUI CKOPOCTEH VX OT BpeMeHH t aiis 3Tux Teil. Kakoe u3 Ten
JBUKETCS C HAMMEHBIIIUM 10 MOAYIIO YCKOpeHUEM?
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1)1
2) 2
3)3
4) 4

13. 3a 10 cexyH/] CKOPOCTh aBTOMOOMJIS, IBMXKYILIETOCSI pABHOYCKOPEHHO I10 MPSIMOM
nopore, yenunumiiack oT 0 1o 20 m/c. [IpoliaeHHbIi aBTOMOOUIIEM TyTh PaBEH

1)50 m

2) 100 m

3) 150 m

4) 200 m

14. Ha pucyHke npuBeeHbl TpaduK1 3aBUCUMOCTH KOOPJIMHATHI OT BPEMEHU AJIsl ABYX
Ten: A u B, ABIXKyIMXCS MO IPSMOiA, BAOJIb KOTOPO# 1 HarpasieHa ock Ox. Bribepure
BepHOe(-bl€) YTBEpKIeHUE(-51) O XapaKTepe IBUKEHUS Tell.
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A. BpemeHHOI uHTEpBa) MeXxay BcTpeuamu Tl A u B cocrasiser 6 c.
b. Teno A nBmxkeTcs co CKOPOCThIO 3 M/C.
1) Tonbko A
2) Tonbko b
3)uA,ub
4)uu A, ou b

15. Ha pucyHke npezacraBieH rpaguk ABHXKEHHUs aBTOOyca U3 MyHKTa A B MyHKT b u
obpatHo. ITyHkT A Haxoautcs B Touke X = 0, a myHKT b — B Touke X = 30 kM. YUemy

paBHa CKOPOCTh aBTOOYyca Ha myTH u3 A B b?

&
X, KM
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1) 40 xm/u
2) 50 km/4a

3) 60 xkm/g
4) 75 xm/4a

16. OnHOM U3 XapaKTEepPUCTUK aBTOMOOWIIS SIBISIETCS BpPEMsI t €T0 pa3roHa ¢ MecTa 70
ckopoctu 100 km/4. JIBa aBTOMOOMIIE UMEIOT TaKe BpEMEHa pa3roHa, 4yTo
t1 = 2t2. Yckopenue nepBoro aBTOMOOUIIS IO OTHOIIEHUIO K YCKOPEHUIO BTOPOTO
aBTOMOOMJIS
1)mensb1e B 2 pasza
2)6ombme B 2V pas
3)6ombIe B 2 paza
4)0onb1re B 4 paza

17. icionb3ys rpaguK 3aBUCUMOCTH MOAYJISI CKOPOCTU OT BPEMEHH (CM. PUCYHOK),
OIIPEAEIINTE YCKOPEHNE MPSIMOJINHENHO ABMXKYILETOCS T€Ja B MOMEHT BpEMEHHU t = 2 c.
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1) 2 m/c?
2) 5 m/c?
3) 7,5 m/c?
4) 30 m/c?
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18. C aspocrara, 3aBuciiero Haj 3emiél, ymnai rpys. Yepes 10 ¢ oH JocTUT TOBEPXHOCTH
3emiu. Ha kakoii BeicoTe Haxoauiics adpoctar? ConpoTUBICHUE BO3IyXa
MPEHEOPEIKUMO MAJIO.
1)50 m
2)100 m

3)500 m
4)1000 m

19. Teno cBoboaHO nagaet ¢ BeicoThl 30 M. HauanbHast ckopocTh Tena paBHa Hyito. Ha
KaKOHM BBICOTE OHO OKa)KeTcsl uepes 2 ¢ nociie Havana najgeHusi? CornpoTHBIEHUEM
BO3/IyXa MpeHeOpeyb.

1)Om

2)10m

3)20wm

4) 50 m

20. OT BBICOKOH CKaJIbl OTKOJIOJICA U CTal CBOOOIHO MaiaTh KaMeHb. Kakyro CKopocTh OH
OyzZeT uMeTh uepe3 3 ¢ OT Hauasa rnajaeHus?
1)30 m/c
2)10 m/c
3)3 m/c
4)2 m/c
JAunamuka.

21. SlmuK 3aTaCKMBAIOT BBEPX M0 HAKJIOHHOM INIOCKOCTH C TIOCTOSIHHON CKOPOCTBIO.
Cucrema orcuéra, CBA3aHHAsI C HAKJIOHHOM IJIOCKOCTBIO, SIBJISIETCS MHEpLUUANbHON. B
9TOM CJIy4ae CyMMa BCEX CHII, IEUCTBYIOIINUX Ha AIIUK,

1) HanpaBJieHa B CTOPOHY JBUKEHHUS SIIIUKA

2) HampaBiieHa B CTOPOHY, IPOTHBOIOJIOKHYIO ABM)KEHUIO SIIUKA

3) paBHa HYIIO

4) HanpaBiieHa MEePHEeHIUKYIIPHO HAKJIOHHON TNIOCKOCTH

22. I'py3, nexamuii Ha CToJIe, CBS3aH JIETKOW HEPACTSKUMOIN HUTHIO, IEpeOPOIICHHOM
yepes ujeanbHblid OJI0K, ¢ rpy3oM Maccoii 0,25 kr. Ha nepBslii rpy3 neiicTByer
TOpU3OHTaNIbHAS MocTosiHHAs cuna F, paBHas 9 H (cMm. pucynok). Bropoi# rpy3 Hauan



JIBUTATCS ¢ YCKOpEHHeM 2 M/c, HarpaBJIeHHBIM BBepX. TpeHreM MexIy Ipy3oM U
IOBEPXHOCTBIO CTONA IpeHeOpeus. KakoBa macca nepBoro rpysa?

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

23. Cocyn, n300pakEHHBIN HA PUCYHKE, TOBEPXY HATOJHUIN HEKOTOPOH KHIKOCTHIO.
HaiinuTe nasieHme )UIKOCTH Ha THO cocyna. ATMochepHOe JTaBlIeHUEe HE YIUTHIBATh.
[110THOCTD KUAKOCTU PaBHA p.
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Dpga
2)2pga
3)2pga2
4)2pga3

24. JIa MaJIeHbKUX IIApHKa MACCOM M KaXAbIi MPUTATUBAIOTCS APYT K APYTY ¢ cuioi F.
PaccrosiHMe Me) Iy IEHTpaMH IIAapUKOB paBHO r. KakoB MOAYJIb CHII TPaBUTALIMOHHOTO
IPUTSDKEHUS APYT K APYTY IABYX IPYI'MX LIAPUKOB, €CIM Macca OJHOro 2m, Macca
JIPYToro mz, a pacCCTOSHUE MEX1y UX LEHTpaMu 127

1)4F

2)2F

3)F2

4)F4

25. IlpyxuHa o1 AecTBUEM Tpy3a, MOJABEIICHHOTO K Hell, YATUHUIACh HA 2 CM. DTOT
e Tpy3 IMOABECHIIH K MPYKUHE C BIBOE OONIBIIEH KECTKOCTHIO. Y IITMHEHNE BTOPOI
MPYKUHBI 0Ka3aJ0Ch PAaBHBIM

D1 cm

2)2 cm

3)0,5 cm

4)4 cm

26. Aspocrat oosemoM 1000 M 3anomuen remuem ITnotaocTs remus 0,18 xr/me.
[TnoTHOCTH BO3YXa 1,29 kr/M°. Ha a’pocTaT ACHCTBYET BHITAIKMBAIOIIAS CUIa
1)1,29 xkH

2)12,9 kH
3)180 kH



41,8 xH

27. Ms14, HENOABUYKHO JIEKABIIMI Ha [10JIy BaroHa 1oe3/1a, JIBUKYILLErocsi OTHOCUTENIBHO
3eMiId, MOKAaTHIICS Ha3al IPOTUB X0Ja M0e3/1a. JTO IIPOU30LUIO B PE3yJIbTaTe TOrO, 4YTO
CKOpPOCTb 110€3/1a OTHOCUTEIBHO 3eMJIN

1)yBennuunach

2)yMEHBIINIIACh

3)He U3MEHUIach

28. Ms14, HENOABMYKHO JIC)KABIUI Ha MOy BaroHa JBIKYILErocs Moe3/a, MOKaTUIICS
BJIEBO, €CJIM CMOTPETH IO X0y noe3aa. Kak u3smMeHmiocs 1BUKeHue noesna’?
1)CkopocThb 1moe3ia yBeIuImiIach.

2)CKOpOCTh 10€3/1a YMEHBIINIIACK.

3)IToe3n moBepHYI BIEBO.

4)Iloe3n moBepHYJ BIPABO.

29.Ms14, HENMOABMIKHO JISKABIIMIA Ha MOJTy BaroHa JIBHXKYIIETOCS T0e3/1a, TOKATUIICS
BIIPaBO, €CJIM CMOTPETH 0 X0y moe3aa. Kak u3MeHunocsy ABmxkeHue noesnaa’?
1)CkopocTb noe3zia yBeaIu4uiach.
2)CKOpOCTb Moe3/1a YMEHBIINIACh.

3)[Toe3n moBepHYII BIEBO.
4)IToe3n moBepHYI BIPABO.

30. 3emuist mpuTATUBAET K cede nmoadpomeHHbd My ¢ cuito 5 H. C kakoi cuiioit 3ToT
MSTY IPUTATHBACT K cee 3emitio?

1)0,5 H

2)SH

3)IOH

4)2,5H

31. OnuHakoBble OPYCKHU, CBS3aHHBIE HUTbHIO, IBUKYTCS MOJT AEMCTBHEM BHEIIHEN CHUJIBI
F no rnankoit ropuzoHTanbHOM MOBEpXHOCTH (CM. pucyHok). Kak uamenurcs cuna
HaTsDKeHUsI HUTU T, eciiu TpeTuil Opycok MepesioskUTh ¢ IEPBOro Ha BTOPO?

3
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1)yBenuuutcs B 2 pasza
2)yBenuuuTcs B 3 pasza
3)ymenbmutcs B 1,5 pasa
4)ymeHbIIMTCSA B 2 pa3a

32. Manp4uk MEAJIEHHO IOIHUMAET TUpIo, NeicTBYs Ha He€ ¢ cuior 100 H. I'mps
JeICTBYET Ha PyKy MajJb4MKa C CUION

1)6onbme 100 H, HanpaBieHHON BHU3

2)menbiue 100 H, HanpaBneHHON BHU3

3)100 H, HanpaBieHHOI1 BHU3

4)100 H, HampaBiieHHO BBEpX

33. T'opu30oHTaJIbHO PACIOIOKEHHAsl HeBecoMas MpyKuHa ¢ xkeéctkoctbio k = 1000 H/m
HaXO0/AUTCs B HeZle(OpPMUPOBAHHOM COCTOSTHUM. OMH €€ KOHeIl 3aKpeIuIéH, a Apyron



Kacaetcs Opycka maccoit M = 0,1 Kr, HAXOAIIErocsi Ha TOPU30HTAIHLHON MTOBEPXHOCTH.
Bpycok casuraror, cxxumasi Ipy>KUHY, U OTITyCKaroT. Ha kakyro niuuHy AX Oblia cxxaTa
NPY>KHUHA, €CJIM TIOCJE OTIYCKaHUs OpyCKa ero CKOPOCTh IOCTUTIIA BETUYMHBI L = 1 M/c?
TpeHue He yUUTHIBATH.

D1 cm

2)2 cm

3)3 cMm

4)4 cm

34. IInacTUKOBBIN MaKeT ¢ BOJAOKW 00beMOM | JI MOTHOCTHIO OTPY3WIH B Boay. Ha Hero
JIEMCTBYET BBITAIKUBAIOIIAS CUJIA, paBHAsS

1)0

2)1 H

39 H

410 H

35. Teno aBuxercs o npsamou. [lox nerictBuem nocrosinHoM cuiibl 5 H ummysse Tena
yMeHbIIUJICS OT 25 kr'm/c 10 15 kr-m/c. s 3Toro norpedoBanoch

Dlc

2)2¢

3)3¢c

4)4 ¢

36. Teso n1BUXKETCS MO NPsAMON B 0OJHOM HamnpasiieHuH. [Tox neficTBeM NOCTOSHHON
cuutel BenmuuHO# 5 H 3a 3 ¢ ummynbe Tena ymeHbIIwiIcs U ctan paseH 20 kr * m/c. Yemy
ObUI paBeH IepBOHAYATILHBINA UMITYJIBC Teda?

1)23 xr * m/c

2)25 xr * M/C

3)28 kr * M/c

4)35 kr * M/c

37. Teno paBHOMEPHO JABMXXETCS 1O MiI0cKocTH. Cuila 1aBieHus Tella Ha INIOCKOCTh
paBHa 20 H, cuna tpenus 5 H. KoadduumeHnt TpeHns ckonbKeHus paBeH

1)0,8

2)0,25

3)0,75

4)0,2

38. Amuk 3aTacKMBaOT BBEPX 110 HAKIOHHOW MIOCKOCTH C IMOCTOSIHHOM CKOPOCTHIO.
Cucrema oTcu€ra, CBA3aHHAas C HAKJIIOHHOM INIOCKOCTBIO, ABJIAETCS HHEpLUAIbHOU. B
ATOM CJIy4ae CymMMa BCEX CHJI, AEMCTBYIOLINX Ha SIIUK,

1)HanpaBiieHa B CTOPOHY JIBUXKEHHUS SIIUKA

2)HaripaBiieHa B CTOPOHY, IPOTUBOIIOJIOKHYIO ABUKEHHIO SIIIUKA

3)paBHa HYIIO

4)HaripaBiieHa NEPIEHIUKYIIPHO HAKIOHHOW TIOCKOCTH

39. Jlebenka paBHOMEpHO moHUMAaET Tpy3 Maccoi 200 kr Ha BeicoTy 3 M 3a 5 ¢. KakoBa
MOIIIHOCTh JieOeKu?

1)3000 Bt

2)333 Bt

3)1200 Bt

4)120 Bt



40. ABTomMo0OmIE Maccoi 103 kr aBukeTcs co ckopocThio 10 m/c. Uemy paBHa
KHMHETUYECKasi JHEPTHsI aBTOMOOIIS?

1)105 dx

2)104 Tx

3)5104 Ix

4)5-103 Ix

41. K npyXuHe IIKOJILHOTO IMHaMOMETpa JJIMHON 5 cM nozBelleH rpy3 maccoit 0,1 kr.
ITpu sTOM npyxuHa yyiuHuiack Ha 2,5 cM. Kakum OyneT yanuHeHne npy>KuHbl Ipu
no0aBiieHnH ee ABYX rpy3o0B 1o 0,1 kr?

1)5Scm

2)7,5 cm

3)10 cm

4)12,5 cm

42. Tlpyxwuna xéctkoctbio 200 H/M pacTsiHyTa npuiioskeHHOH cuiioi Ha 3 cm. Uemy
PaBHO y/UIMHEHUE MPYKUHBI )kEcTkocThI0 300 H/M o nefictBueM Toi ke CHItbl?
1)2 cm

2)3 cm

3)4,5 cm

47,5 cm

43. K neBoMy KOHIly HEBECOMOTO CTEP KHS IPUKPEIUIEH IPy3 Maccoil 3 Kr (CM. pUCYHOK).
CreprkeHb pacroiokWIn Ha O1lope, oTcTosel ot rpy3a Ha 0,2 qyuHbl. ['py3 kakoit
Macchl HaJlo IOJIBECUTh K IIPABOMY KOHILY, YTOOBI CTEpKEHb HaXOAWJICS B PaBHOBECHN ?

x x L] L]

A -

- i
KT

1)0,6 kr

2)0,75 xr

3)6 xr

4)7,5 xr

44. JIBa ManeHbKUX IIapHKa MAcCOM m KaXKAbl HAXOASTCS Ha PACCTOSIHUM I APYT OT
Ipyra u npurarusarorcs ¢ cuitoil F. KakoBa cuia rpaBUTallMOHHOTO NPUTSDKEHUS ABYX
JPYTUX IIapUKOB, €CIIU Macca KaKJ0ro U3 HUX 12 m, a pacCTOsSIHUE MEXY UX [IEHTpaMu
2r?

1)36 F

2)14 F

3)18 F

4)116 F

45. B HexoTopoii nnepuuanbHoii cucteme orcuera (MCO) yactuia nokoutcs. B mro6oi
npyroit UCO ona

1)moxouTtcs

2)ABUKETCS IPSMOJIMHENHO

3)ABMKETCS C YCKOPEHUEM

4)nmu60 mokouTcs, IMOO0 IBUKETCSI PABHOMEPHO U MPSIMOJIUHEIHO



46. Manbuuk maccoit 50 Kr coBepIiaeT NpbbKOK B BbICOTY. CHIla TSDKECTH, AEHCTBYIOIIAs
Ha HEro BO BpeMs MPbDKKA, MPUMEPHO paBHA

1)500 H

2)50 H

3)5SH

4)0H

47. JIerkoBoi#1 aBTOMOOUJIb U TPY30BUK ABIIKYTCS IO MOCTY, IIPUYEM Macca aBTOMOOMIIS
ml = 1000 kr. KakoBa Macca rpy30BHKa, €CJIM OTHOLLICHHE 3HAYCHUI TOTEHIIHATbHOMN
SHEPTUU TPY30BUKA U aBTOMOOWIISI OTHOCHTEIBHO YPOBHS BOBI paBHO 2,57

1)2500 kr

2)4500 kr

3)5000 xr

4)6250 kr

48. Kakue u3 Benn4uH (CKOPOCTh, CUJIA, YCKOPEHHUE, IEPEMEIICHHE) P MEXaHUIECKOM
JIBMDKEHUH BCET/Ia COBIAIAIOT 110 HAIPABJICHUIO?

I)cuna u yckopenue

2)cuiia ¥ CKOPOCTh

3)cuna u nepeMeIeHue

4)yCKOpEHHUE U ITepeMeIICHUE

49. Kuura nexur Ha crojie. Macca kauru 0,6 xr. [1nomanp ee ConpukoCHOBEHUS CO
ctosiom 0,08 M2. /laBieHre KHUTY Ha CTOJI PaBHO

1)75 Tla

2)7,511a

3)0,13 I1a

4)0,048 I1a

3aKoHBI COXpaHeHusl.

50. Cuapsi, umeroruii B Touke O TpaeKTOPUH UMITYIIBC P 0, PA30PBAJICS HA JBa
ockosika. OJIMH U3 OCKOJIKOB IMEET UMITYJILC P 1. VIMITYJIbC BTOPOTO OCKOJIKA
n300pakaeTcs BEKTOPOM

1)OA———
2)AB———
3) BC——
4)OD———

51. apsl ABHKYTCS CO CKOPOCTSIMH, TOKa3aHHBIMHM HA PUCYHKE, U IIPH CTOJIKHOBEHHUH
cnunarotcs. Kak Oyzer HanpaBiieH HMITYJIbC IIAPOB MOCIIE CTOJIKHOBEHHS?
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52. Illapel ABUXKYTCS CO CKOPOCTSAMH, IIOKa3aHHBIMU Ha PUCYHKE, U CTaJIKMBaroTcs. Kak
OyzeT HanpaBJieH CyMMapHbIi UMITYJIbC ILIAPOB I1OCJIE€ CTOJIKHOBEHHSI, €CIIU yAap
a0COJIFOTHO YIIPYTHIA?
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53. Jlns pa3pyuieHus Iperpajabl 4acTo UCIOIb3YIOT MAaCCUBHBIH 1Iap, pacCKaulBaeMblid Ha
cTpese NoAbEMHOI0 KpaHa (cM. pucyHok). Kakue nmpeobpa3oBaHus SHEPTUU MPOUCXOASAT
IIPY NIEPEMEILIEHUY 1lIapa U3 MOJI0KEHNS A B rosioxkeHue b?

1 )kuHeTHYeCcKast FHEprus mapa npeodpazyeTcs B €ro NOTEHIUAIbHYIO YJHEPTHIO
2)noTeHIMaIbHAast SHEPIUs I1apa Mpeodpa3yercsi B €ro KHHETHUECKYI0 SHEPTHI0
3)BHYTpEHHSS SHEPTHS 11apa Mpeodpa3yercs B €ro KHHETUYECKYIO SHEPTHUIO
4)noTeHIMaNbHAs SHEPTHS L1apa MOJIHOCTBIO IPeo0pa3yeTcs B €ro BHYTPEHHIOKO
SHEPTHUIO



5) Ilpumepbl TeCTOBBIX 3a]aHuii O qUcHuNInHe He npexycmoTpeno (ITK-1, MK-2):
NucTpyknus cryaenty: BaumaTtenpHO mpounTaiiTe BOMPOC M BHIOCPUTE NTPABUIIBHBIA BapUAHT
otBeta. [IpaBUIILHBIN OTBET MOXKET OBITH TOJBKO OJTUH.

MeTtoauka (OpMHPOBAHMS Pe3yJIbTHPYIOLIEH ouenKknu®

B xozie Teky1iero KoHTposs cTyzieHThl MoryT Habpars 0-100 6auios:

1 s pyOexkHas aTTECTALMA - MAKCUMAJILHO 50 0a/10B; U3 HUX:

Ot 0 510 25 6amnoB (pyOekHAsI aTTecTalys) — TeCTUpOBaHue B 1ieHTpe TectupoBanus COI'Y
WA KOHTPOJIbHAs padoTa,

Or 0 nmo 25 OGamnoB(TeKylas OICHKA) — AaKTWBHAs paboTa 3a JaHHBIM IEpPHOJ] Ha
CEMUHAPCKUX (MPAKTUYECKUX ) 3aHITHUSIX

2-91 pyOe;KHAS aTTEeCTALMS — MAKCUMAJIBLHO S50 0a/1JI0B; M3 HUX:

Ot 0 10 25 GamioB (pyOexkHas aTTecTalus) — TECTUpOBaHUe B LieHTpe TecTupoBanusi COI'Y;

Ot 0 10 25 6awioB (TEKyIas OleHKa)— aKkTUBHAs padoTa 3a JaHHBIA IEPUOJ Ha
CEMMHAPCKUX (MIPAKTUUYECKUX ) 3aHATUAX

[TpoMexyTOUHBII KOHTPOJIb:

st 3x3amena:

3a yCTHBIN OTBET Ha 9Kk3aMeHe cTyAeHT nonydaeT 0-50 6amios.

CTyneHThl, OJIyYHBIIUE B X0/1€ TEKYILEro U pyOekHOTo KOHTpoJist 56-100 Oanios,
ABTOMATUYECKHU MONYy4YaloT «DK3aMEH.
PesynbpTHpyromnias oreHka CKiIaabBaeTcs mo cooTreTcTByromeii bPC gpopmyie.

IIxkasia UTOroBoI aKaJieMU4eCKOH YCIIeBAeMOCTH CTY/IEHTOB
110 JUCHHUIIJIHHE

Cucrema onenoxk COI'Y
dopma KOHTPOJIS CymmMma 6aJ1j10B HazBanmue
Jauér 56-100 3a4TEHO
0-55 HE 3a4YTEHO

3aueT NpoBOJUTCS B YCTHOM (opme.

Kpurepun onenkun

- OLIEHKA «3a4TE€HO» BBICTABISAETCA 00YyJaroIEeMycsl, €CIIM OH IIIyOOKO U NMPOYHO YCBOWII
IPOrpPaMMHBIM  Marepuall, TOKa3aJl TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOpeaIu3aluy,
UCIOJIb30BAaHUIO0 TBOPYECKOTO IMOTEHIMANA, CHOCOOHOCTh K CaMOCOBEPIICHCTBOBAHUIO Ha
OCHOBE TpPAaJUIMOHHON HPABCTBEHHOCTH, HCYEPIBIBAIOIIE, IIOCIEI0BATENbHO, JIOTHYECKU
CTPOMHO €ro M3jaraer, yMeeT TECHO YBS3bIBaTh TEOPHUIO C MPAKTUKOHW, CBOOOIHO CIPABIISIETCS C
3aJayaMi  [OMCKAa HEeoOXoauMoM HH(poOpMallMM B CHPAaBOYHBIX U HMHTEPHET-pecypcax,
UCIIOJIb3YET B OTBETE MaTepuai CJIOBapeil, MpaBUIbHO U TBOPYECKU CTPOUT IUAIOTUYECKYIO
peub, BiIaJieeT HaBbIKaMHU F'OBOPEHUs, MMCbMa, YTEHUS U IepeBoja ¢ 00beMe, HE0OX0IUMOM IS
OCYILECTBIIEHHS TPO(YECCUOHAIBHON JESATENbHOCTH;

- OIICHKA «HE 3aUTEHO» BBICTABISETCA 00yUaroIeMycsi, KOTOPBIH He 3HAeT 3HAUUTEIbHOM
yacTH NpPOrpaMMHOr0 MaTepuaja, He IOKa3all JIOCTaTOYHOM TOTOBHOCTH K CaMOpa3BUTHIO,
camMopealn3allii,  HUCIOJb30BAaHUIO  TBOPYECKOrO  IMOTEHIMANA, CIOCOOHOCTH K
CaMOCOBEpPILIEHCTBOBAHUID HAa  OCHOBE  TPAAUIMOHHOM  HPABCTBEHHOCTH,  JOIMYCKaeT
CYIIECTBEHHbIE OMIMOKU, HEYBEPEHHO, C OOJBIIMMH 3aTPYJHEHUSMHU BBIOJIHIET MPAKTUYECKHE

! B cooteerctuu ¢ Ionoxkennem o BPC olieHuBaHus o6ydaroluxcs 04HOi (GOpMBbI 110 06pa30BaTENLHBIM
IporpaMMaM BBICIIEr0 OOpa3oBaHMSA — IMporpammaM OakamaBpuata u crnenumamutera B ®I'BOY BO COI'Y (ot
05.03.2018 ., ip.Ne 47)



3aJaHus 110 IPOBEPKE HABBIKOB TOBOPEHUS, YTEHUS U IepeBojia TeKCcTa B 00beMe, He0OX0IMMOM
JUIL OCYILECTBIICHUSI TPO(ECCUOHAIBHON AEATEIbHOCTH.

Bonpocs! st noarorosku k 3avery (IK-1, IK-2):

Bapuasr 1. (5.69; 5.82; 5.92)

1) Onpenenute paguyc 30H6I DpeHens, eClii pacCTOSHUE OT TOUYSYHOTr0 HCTOYHMKA cBeTa (4=0,6
MKM) J0 BOJIHOBOM IMOBEPXHOCTH U OT BOJIHOBOI MOBEPXHOCTH IO TOUKH HaOIt0ieHus paBHoO 1,5
M.

Otser:

3 = 1,16 MM

2) Ha y3kyro mens mupuHoi a=0,05 MM najgaeT HOpMaibHO MOHOXPOMATHYECKUN CBET C
JUTMHOH BOJIHBI A=694 HM. OmnipejieuTe HaNpaBeHHE CBETa Ha BTOPYIO TU(DPAKIMOHHYIO
1oJIoCy (10 OTHOIIECHHUIO K MEPBOHAYATBHOMY HAIIPaBJICHUIO CBETA).

Otger: ¢ = 2°

3) MoHOXpOMaTUYECKUI CBET HOPMAJIbHO MaJaeT Ha AUPPAKIHMOHHYIO perieTky. Onpenenure
yroJsi U paKuu, COOTBETCTBYIOIINI MaKCUMYyMYy YETBEPTOI0 MOPSAIKA, €CIIU MAKCUMYM
TPETHETO MOPsiIKa OTKIOHEH Ha ¢, = 18°.

Otser:

p, = 24°20'

Bapuanr 1l. (5.70; 5.83; 5.93)

1) Ha nuadparmy ¢ KpyriisiM OTBEpCTUEM AHAMETPOM O=5 MM majaeT HOpMaIbHO
napaiebHBIA yY0K cBeTa ¢ IIHHOM BOIHBI A=0,06 MkM. OnpenenuTe pacCTOSHUE OT TOUKH
HaOJIOICHUS 10 OTBEPCTHSI, €CIIM OTBEPCTHE OTKPHIBAET: a) ABE 30HBI DpeHernsi; 6) TpH 30HBI
®penens.

OtBet: A) 5,21 M b)3.47m

2) Ha y3kyro mienp najiaeT HopMaJibHO MOHOXpOMaTHYecKuil cBeT. Ero HampaBieHue Ha
YETBEPTYIO TEMHYIO AU(PPAKIIMOHHYIO T10J10Cy cocTasiser 2°12" . Onpezenure, CKOIBKO IIHH
BOJIH YKJIQJIBIBAE€TCS HA LIMPUHE IIEIH.

Ortser: /A = 104

3) Ha nudpakimonnyro pemerky HopMajabHO MaJJaeT MOHOXpOMaTHUECKuil cBeT. Onpenenure
yrous qudpaxkuuu 1 Juauu 0,55 MKM B YETBEPTOM MOPSIIKE, €CIIM 3TOT yroul uid auHuu 0,6
MKM B TpeTbeM nopsiake cocraiser 30°.

Ortser:

@ = 37°42'

Bapwuanr I1l. (5.71; 5.84; 5.94)

1) Onpenenure panuyc Tpetbeit 30Hb1 OpenHens 11 ciydast I0ckoi BoiHbL. PaccrosiHue ot
BOJIHOBO# ITOBEPXHOCTH JI0 TOYKH HaOmroaeHus paBHo 1,5 m. [limua BostHbl A=0,6 MKM.
Otser: r = 1,64 MM

2) Ha mens mupuHoii a=0,1 MM nazaeT HOpMaJlbHO MOHOXpOoMaTHuecKuii cBeT (A=0,6 MKkM).
OKpaH, Ha KOTOpoM HalrofaeTcsa qupakMOHHAs KapTHHA, PACTIONOKEH MMapajljIesIbHO IIEIH
Ha paccrosiauu |1=1 M. Onpenenure paccrosHue b Mexay mepBbIMH AU(HPAKINOHHBIMH
MUHUMYMaMH, PACIOJIOKEHHBIMU 10 00€ CTOPOHBI LIEHTPAJIbHOTO (payHropepoBa MakCuMyma.
OtBer: b=1,2 c™m

3) Ha nudpakunoHHyro pemeTky HOpMalbHO MaJlaeT MOHOXpOoMaTudeckuil ceer. B cnektpe,
MOJIy4EHHOM C TIOMOIIBIO 3TOM TU(PPAKIIMOHHON PELIeTKH, HEKOTOpas CIeKTpalbHas TNHUS
Ha0Jr01aeTCsl B IEPBOM MOPsIKE Mo yrioM @ = 11°. Onpexnenute HaUBBICIIUHN MOPAIOK



CIEKTpa, B KOTOPOM MOXKET HAOIIOAAThCS ATa TUHUSL.
Ortser:
Mpax = 5

Bapuasr 1. (5.140; 5.147; 5.152)

1) CremneHs Moyspu3aivy YaCTHYHO MOJSPU30BAaHHOIO cBeTa cocTasisieT 0,75. Onpenenure
OTHOILIEHHE MaKCUMaIbHOM MHTEHCUBHOCTH CBETA, MPOIMYCKAEMOT'0 aHAJU3aTOPOM, K
MUHHUMAJIBHOM.

Ortser:

=7

Imax

Imin

2) EcTecTBEHHBII CBET IIPOXOJUT YEPE3 NOJAPU3ATOP U AHATIU3ATOP, YIOJ MEKY INIaBHBIMU
TUIOCKOCTSIMU KOTOPBIX paBeH «. [lonsipu3aTop v aHaIM3aTOp Kak MOTJIOMAIOT, TAK H OTPaXKAIOT
10% naparomiero Ha HUX cBeTa. OnpeaenuTe yroji a, €Cial MHTEHCUBHOCTD CBETA, BBILLIEAIIETO
U3 aHaIM3aTopa, paBHa 12% MHTEHCHBHOCTH CBETA, Ma/Ia0IIEro Ha MOJspU3aTop.

OrtBer:

a = 52°14'

3) Onpenenure moka3aTeinb NPETOMIICHHS CTEKJIa, €CIIU IPU OTPAKEHUH OT HErO CBETa

OTPayKEHHBIH JTyY IMOJHOCTBIO MOJISIPU30BaH MPH yriie mpeaoMieHus 35°.
OtBer: N =1,43

Bapuanr Il. (5.141; 5.148; 5.154)

1) Onpenenure cTenens nossipuzanuu P cBeTa, KOTOPBI NpeAcTaBiseT co0oi cMech
€CTECTBEHHOI'O CBETA C MJIOCKOMOJISIPU30BAHHBIM, €CJIM UHTEHCUBHOCTD HOJISIPU30BaHHOI'O CBETA
paBHa UHTEHCUBHOCTH €CTECTBEHHOTO.

Otser: P=0,5

2) EcrecTBEeHHBIH CBET HHTEHCUBHOCTBIO [y MPOXOUT Yepe3 MONISPU3aTOP U aHAIU3aTOP, Yroil
MEX/y TJIaBHBIMU IIJIOCKOCTSIMU KOTOPBIX cocTaBiiseT a. [locie mpoxoxaeHus cBera uepes 3Ty
CHCTEMY OH Ia/1aeT Ha 3epKaJlo U, OTPa3UBILIKNCh, IPOXOIUT BHOBb uepe3 Hee. [Ipenedperas
MOTJIOUIEHUEM CBETA, OINPE/IEIUTe UHTEHCUBHOCTD | CBeTa 1mocie ero o0paTHOro MPOXOXKIACHHUS.
Ortser:

I ==1 4
> locos™a

3) IlpenenbHbIi IO MOTHOTO OTPAXKEHUS TSI ITyYKa CBETa Ha TpaHUIle KpUCTaia KaMEHHOM
conu ¢ Bo3ayxoM paseH 40,5°. Onpenenure yron bproctepa npu najeHun cBeTa U3 BO3ayxa Ha
MOBEPXHOCTh ATOTO KpUCTAILIA.

Otger: ip = 57°

Bapwuanr I11. (5.142; 5.153; 5.160)

1) Onpenenure cTenensb nossipuzanuu P cBera, KOTOpbIi npeacTaBiseT co0oi cMech
€CTECTBEHHOI'O CBETA C MJIOCKOIIOJIIPU30BaHHBIM, €CJIM MHTEHCUBHOCTD NOJISIPU30BAaHHOIO CBETA
B 5 pa3 00JbIlI€ MHTEHCUBHOCTH €CTECTBEHHOTO.

Ortset: P =0,833

2) Onpenenure, O] KaKUM YTJIOM K TOPU3OHTY AOJDKHO HaxoauTbes CosHile, 4YTOOb! JIy4H,
OTpa’KE€HHBIE OT MOBEPXHOCTH 03epa (N=1,33), ObLIM MAaKCUMAIIBHO MOJISIPU30BAHBI.

Otser:

¢ = 36°56

3) Kpucraminueckast maacTHHKA W3 UCIAH/ICKOTO IIIaTa ¢ HauMeHbIeH TommuHon d=0,86 Mkm
CIIY’)KUT TJIACTUHKOM B 4eTBEPTh BONIHBI it A=0,59 MxM. Onipenenurte pazHOCTh AN

noKasaresel mperomMiIeHns 0ObIKHOBEHHOT'O U HEOOBIKHOBEHHOT'O JIy4eH.
Otser: An=0,171



Bapuanr I. (5.114; 5.121)

1) Ha cTexyissHHYI0 MpU3MY C IMPETOMIISIOMNM yriioM A=55° magaer ny4 cBera MoJ| yIrioM aq =
30°. Omnpenenute yroia OTKJIOHEHHUS ¢ JTy4ya IPU3MOM, €CJIM MOKa3aTelb MPEeTOMICHHS N CTEeKIa
paseH 1,5

Otser:

@ = 35°40’

2) [Ipu npox0kIeHUH B HEKOTOPOM BEIIECTBE MyTH X MHTEHCUBHOCTH CBETa YMEHBIINIIACH B 3

pa3za. Onpeaenure, BO CKOJIBKO pa3 YMEHBITUTCS HHTCHCUBHOCTh CBETA MIPH MPOXOKICHHUH ITyTH
2x.

Bapuanr Il. (5.115; 5.122)

1) Ha rpans crexisinHoi# npusmel (N=1,5) HopMalibHO nafaeT Jiyd ceeta. OnpeneanTe yroi
OTKJIOHEHHS (0 JTyda MPU3MOM, €CIIH ee mpeaomisroninii yroin 4=30°.

Otser:

@ = 18°36

2) Koa¢dunment nornomeHust HEKOTOPOro BEeLECTBA AJIi MOHOXPOMAaTHYECKOI'O CBETa
onpeeneHHoi auHbl BoHel @ = 0,1 cM™ L. OnpeenuTe TOMIIMHY €10 BEIECTBA, KOTOPas
HeoOxoauma Ji71s ocaalaeHus cBeta B 2 pasza u B 5 pa3. [lorepu oTpa)keHUs CBETa HE YUUTHIBATD.
Otser:

d, =693 cm, d, =16,1cm

Bapuanr Il. (5.123; 5.133)

1) [Inockass MOHOXpOMATHYECKasi CBETOBAsI BOJIHA PACIIPOCTPAHSIETCs B HEKOTOPOM cpejie.
Ko3()HIMENT MOIIOEeH s cpeibl Il JaHHOM IIMHBI BoHbL @ = 1,2 M~ 1. Onpenenure, Ha
CKOJIBKO MPOLIEHTOB YMEHBIIUTCSI MHTEHCUBHOCTh CBETA IIPU MPOXOKJICHUH JaHHOW BOJIHOMN
nytu: a) 10 mm; 6) 1 M.

Otsert: A) 1,2% B) 70%

2) Omnpenenute CKOPOCTh MIEKTPOHOB, TIPH KOTOPOU YEPEHKOBCKOE U3TyUEHHE TPOUCXO/INT B
cpefie ¢ nokasaresneMm npenomieHus N=1,54 nox yriom ¥ = 30° k HanpaBJICHUIO UX JIBUYKEHUSI.
CKOpOCTBH BBIPA3HTE B JIOJSIX CKOPOCTHU CBETA.

Otset: v =0,75¢

IMoka3aTenu U KpUTEPUH OLIEHMBAHUS KOMIETEHIUH HA PA3JIMYHBIX ITANaxX UX
(¢hopMupoBaHusi, oNUcaHUE MIKAJ OLlEHHBAHUSA

YpoBeHb C(pOPMUPOBAHHOCTH KOMIIETEHIIHIA

«MuHIMAJIbHBIA «MHHAMAJILHBIH «CpenHuii ypoBeHb» «BbICOKHI YPOBEHb)
YPOBeHb YPOBEHb)» (71-85 6ansoB) (86-100 6annoB)
He IOCTUTHYT» (56-70 6anx10B)

(MeHee 55 0a/s10B)

Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
cchopmuposanvi. cchopmuposanvi. chopmuposanol. chopmuposanvi.
3uaHus  OTCyTCTBYIOT, | ChopMUpOBaHBI 3HaHusA obmupHbIe, | 3HAHUS TBEpPJbIE,
YMEHHS W HaBBIKM He | 0a30BbIe CTPYKTYpBI | CUCTEMHEIE. apryMEHTUPOBAHHBIE,

c(hopMHUPOBaHBI. 3HAHUI. VYmenns HOCSIT | BCECTOPOHHHUE.
YMeHust pparMeHTapHbI | PENpOaYKTHBHBIH YMeHus YCIIEIIHO

n HOCAT | XapakTep, IIPUMCHSIOTCSA K




PENpOAYKTUBHBIN
Xapakrep.
HemoHcTpupyercs
HU3KUAU YPOBEHb
CaMOCTOSITETbHOCTH
MIPAKTHYECKOTO HABBIKA.

MPUMEHSIOTCA K
PELICHUIO THUIIOBBIX
3alaHUM.
JeMoHncTpupyercs
JIOCTAaTOYHBI  YPOBEHb
CaMOCTOSITEILHOCTH
YCTOMUYUBOTO
MIPAKTUYECKOr0 HaBbIKA.

PEILICHUIO KaK THIIOBBIX,
TaK W HECTaHIapTHBIX
TBOPYECKUX 3aJaHUM.
JeMoHcTpupyercs
BBICOKUH YPOBEHb
CaMOCTOSITEIBHOCTH,
BBICOKAsl a/allTUBHOCTD
IIPAKTUYECKOr0 HAaBbIKA

OnucaHue KpUTEpHeB OLeHUBAHUA

OO0yyaromuics
JEMOHCTPHUPYET:

- CYLIECCTBEHHbIE
npoOesbl B 3HAHMSIX
yueOHOro MaTepHana;

- JOITyCKaIOTCS
HNPUHIMIIHAIEHBIE
omMOKK MpH OTBETE Ha
OCHOBHbIE BOIIPOCHI,
OTCYTCTBYET 3HAHUE U
MOHUMaHHUE OCHOBHBIX
MIOHATUI U KaTerOpuil;

-HEeTIOHNMAaHWe
CYLIHOCTH
JTOTIOJTHUTETBHBIX
BOIIPOCOB B  paMKax
3aIaHNM;

- OTCYTCTBUE YMCHHSA
BBITIOJTHSITH
MpaKTHYECKUe 3aTaHus,
IpeayCMOTPEHHBIC
IIpOrpamMmou
JUCITUTLTAHBL;

- OTCYTCTBHE
TOTOBHOCTH
(cmocobHOCTH) K

AUCKYCCMHU W HH3KYHO
CTCIICHb KOHTAKTHOCTH.

OOyuaromuiics
JIEMOHCTPHPYET:

- 3HAHUSA
TEOPETUIECKOTO
MaTepHana,;

- HETIONIHBIE OTBETHI Ha
OCHOBHBIE BOIIPOCHI,
OIIMOKM B  OTBETE,
HEJIOCTaTOYHOE
MOHMMaHHE CYIIHOCTH
H3JaraeMbIX BOIPOCOB;
- HEYBEpEHHbIE W
HETOYHbIE OTBETHl Ha
JOTIOJTHUTENILHBIE
BOIIPOCHI;

- HEJJOCTaTOYHOE
BJIAJICHUE JINTEPATYPOH,
PEKOMEHIOBaHHOM
porpamMmoit
JMCIHIUINHEI,

- ymeHue 0e3 TpyOBIX
ommnboK peumarhb
NPaKTHYECKUE 3aTaHUs,
KOTOpbIE cleyer
BBITTOJTHUTb.

OO0yyaromuiics
JIEMOHCTPHPYET:

- 3HaHWE W TIOHWMAaHHE
OCHOBHBIX  BOIIPOCOB
KOHTPOJIUPYEMOTO
o0beMa TPOrPaMMHOTO
MaTepuana;

- TBepAble  3HAHUSA
TEOPETHIECKOTO
MaTepuaia.
-crocoOHOCTh
yCTaHaBIINBATh "
0OBSCHSTH CBSI3b
MPaKTUKU H  TCOPHH,
BBISIBIISATh
MIPOTHUBOPEYHS,
MPOOIIEMBI u
TEHJICHIIUU Pa3BUTHUS;

- MIpaBUIIbHBIE "
KOHKPETHEIE, 0e3
rpyOBIX OLINOOK,
OTBETHI Ha
MOCTaBIICHHBIE
BOTIPOCHL;

- yMEHHE  peuaTh
MPaKTHYECKUE 3aJaHus,
KOTOpBIS ciemxyer
BBITIOJTHUTD;

- BJaJICHUE OCHOBHOM
JIUTEPATYPOH,
PEKOMEHIOBAaHHOU
IporpamMmon
JUCITUTLTAHBL;

- HAJIM4Yre COOCTBEHHOM
000CcHOBaHHOM
TTO3UIIH o
00cy)1aeMbIM
BOIIPOCAM.

Bo3MoxHBI
HE3HAYHUTEIHHBIE
OTOBOPKH U HETOUYHOCTH
B PacKpbITHH
OTJIENBHBIX TOJIOKECHUN
BOIIPOCOB,
MPUCYTCTBYET

HEYBEPEHHOCTh B

OO0yuaromuiics
JIEMOHCTPHPYET:

- rirybokue,
BCECTOPOHHUE u
apryMEHTHPOBaHHbIC
3HAHMS TPOTPAMMHOTO
Marepuana;

- TOJHOE TIOHMMaHHUe
CYIIHOCTH u
B3aHMOCBSI3U
paccMaTpuBaeMBbIX

MPOLIECCOB U SIBJICHUH,
TOYHOE 3HaHHUE
OCHOBHBIX TIIOHSITHH B
paMKax o0CykKmTaeMbIX
3aJIaHMNI;

- CIIOCOOHOCTD
yCTaHaBIIUBaTh U
00BACHATH CBSI3b
MIPAKTHUKH ¥ TEOPHUH;

- JIOTHYECKH
IOCJIeIOBATEIIbHbIE,
coJlepKaTeNbHbIe,
KOHKPETHBIC 51
HCYEPIBIBAIOIIUE
OTBETHI HA BCE 3aJaHM,
a TaKKe
JIOIIOJIHUTEILHBIE
BOTIPOCHI
9K3aMEHAaTOopa;

- yMEHHE  pelaTh
MIPAKTHYECKUE 3a/IaHNUS;
- cBOOOHOE
HCII0JIb30BaHHE B
OTBETax Ha BOIPOCHI
MaTepraioB
peKOMEHIOBaHHON
OCHOBHOH u
JIOTIOJTHUTEIILHOM
JTUTEPaTYPBHI.




OTBETax.
Onenka Onenka Onenka Ouenka
«HEYIO0BJIETBOPHUTEIb | «YIOBJIETBOPUTEIBHO | «XOPOIIO» / «3aUTEHO» «OTJIMYHOY /
HO» /He 3aYTEeHO0 » | «3a4TEHO» «3aYTEHO»

9. YueOHO-MeTOAUYeCKOEe 1 MH(OPMAIIHOHHOE 00ecTiedeHue N CIIUTIINHbI
a) OCHOBHAsl JIUTepaTypa:
a) OCHOBHAsl JIMTepaTrypa

1. E.1. bytuxos, A.A. beitoB, A.C. KonnpatseB «®@u3nka B npumMepax U 3agadax» M:
Mocksa. U3natensctBo «Hayka» 1989 r. 464 c.
2. Cro 3agau no mexanuke, b.}O.Koraun, M.: Hayka, 1976 1., 80c.

3. I1.B. Makogeukuii, CMoTpu B kopens! , M.: Hayka, 1979r., 444c.

4. S1.H. Ilepenvman, 3anumatenbHas ¢pusnka, Mocksa: Hayka, 1979r, 340c.

5. A.E. Mapon, E.A. Mapon, lngaktuueckue matepuaisl, 10 kinacc, Uza-Bo «/Ipoday,
M.: 2004, 160c.

P. ®eiinman, P. Jleiiton, @elimanoBckue Jiekiuu 1o ¢usuke, M.: U3n-Bo Mup.. 1976r,
406c.

7. T.W. Tpodumona, 3.C. I1aBnoBa, COOpHUK 3a/1a4 110 Kypcy PU3UKH ¢ pemeHusIMHu, M.
«Bricmras mkoiay, 2002, 475¢.

8. A.A. Ilunckuii, ®usuka 10 kiacc, M.: [Ipocsemienune, 1995, 414c.

9. TI'.4. Mskumes, b.b. byxosues, ®uszuka 11 knacc, M.: IIpocsemenue, 2010, 335¢
10. I'.4. Mskumes, b.b. byxosues, ®uszuka 10 knacc, M.: [Ipocsemienue, 2010, 330c

HNHTepHeT-pecypcesl

— eLIBRARY.RU [OnextponHslii pecypc|: HayuyHas 3jieKTpoHHass OmOmmoreka. — URL:
http://www.elibrary.ru.

— Baza manusix «9BC elibrary»: http://elibrary.ru

— U3narensctBo «lOpaiiT» [DIeKTpOoHHBII pecypc]: 2IeKTpOHHO-OMOIMOTeYHasl cucTemMa. —
URL: http://biblio-online.ru.

- YHuBepcurerckas Oubnmoreka online [D7EeKTpOHHBIA  pecypc]:  DIEKTPOHHO-
oubmmoreunas cucrema. — URL: http://www.biblioclub.ru.

— CnpaBounas npasoBas cuctema Koncynprantllmoc. — URL: http://www.consultant.ru/.

— UndopmarmonHo-npaBoBoit mopran «[ apant». — URL: http://www.garant.ru/.

B) UHTEpHET-pecypceshl
1. http://log-in.ru/books/senchenkov-a-p-tekhnika-fizicheskogo-eksperimenta-1-senchenkov-a-p-
tekhnicheskie/
2. l'ocynapcrBenHas nyomuJHas HAy4YHO-TEXHUYECKAas oubnnoTeka (I'TTHTB)
http://www.gpntb.ru/
3. Poccuiickas rocynapcrBennas oudnuoreka (PI'B) http://www.rsl.ru/
4. http://umka.volsu.ru/newumka?2
5. bubnunoreka no ecrectBenHbiM Haykam (BEH) PAH http://www.benran.ru/



http://www.elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/
http://www.biblioclub.ru/
http://www.consultant.ru/
http://www.garant.ru/
http://log-in.ru/books/senchenkov-a-p-tekhnika-fizicheskogo-eksperimenta-1-senchenkov-a-p-tekhnicheskie/
http://log-in.ru/books/senchenkov-a-p-tekhnika-fizicheskogo-eksperimenta-1-senchenkov-a-p-tekhnicheskie/
http://www.gpntb.ru/
http://www.rsl.ru/
http://umka.volsu.ru/newumka2
http://www.benran.ru/

10.MaTepuajibHO-TEXHHYECKOE OCHAIIeHHE TUCIUTITHHBI:

Aya. 21 VYyeOHble ayIuTOPUMU /Jsi TPOBeIeHHUS 3aHATHI JIEKIMOHHOIO THIA:
MPenoAaBaTeIbCKUIA CTOJI; CTYI; CTOJIBI 00yYarOIINXCs; CTY bs; Kadenpa; kiaccHas 10CKa

Aya. 21 YdeOHble ayAuTOpPUM [JI1 NPOBeJdeHHs] Ja0OPATOPHBIX 3aHATHH, KYPCOBOIO
NPOEKTUPOBAHUS (BBINOJHEHH KYPCOBBIX padoT), IpPynmoBbIX M HHANBUIYAJBHBIX
KOHCYJIbTAUMH, TeKYIIero KOHTPOJASI M TNPOMEXKYTOYHOHl aTTecTallMH, a TaKKe
CaAaMOCTOSITEJIbHOM PadOThI  O0YyYAKOIIMXCH: TPENOJAABATEIbCKUNA CTOJ; CTYJ; CTOJIBI
00yJaromuxcst; CTyJbs; Kadenpa; KacCHas J10CKa

Ayn. 15 JlagopaTopumn: OOGopynoBaHHE /i MPOBEACHUS JIAOOPATOPHBIX PabOT MO Kypcy
«TexHuKa U3NIECKOTO IKCIIEPHUMEHTA

Aya. 27 kOMIIbIOTEPHBIE KJIACCHI: TIPENOJABATEIBCKUI CTOJ, TPENOAaBATEIbCKUM CTYJI, CTOJIbI
0o0yyaroluxcsi, CTyJbs, KJIacCHas J0CKAa, MYJIbTUMEIUNHBIA KOMIUIEKC (IIPOEKTOp, 3KpaH),
kononku, [IK mpemomaBarens, IIK oOyuaromnuxcs, mporpammuoe obecnedyenue: Adobe flash
player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar; Microsoft Office 10;
Microsoft Visio 10; Kaspersky Endpoint Security ast 6usteca; KoHCYyIbTaHT MIIrOC

bubéanoreka, B TOM YHClie YATAIBHBIN 3a1: CTOIBI , cTynbs, [IK oOydaromuxcs, nporpaMMHoe
obecrieucnue: 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

CocraB JIMIEH3HOHHOI0 X CBOOOIHO pacnpocrpansieMoro nmnporpaMmMmHoOro
06ecneqe1mﬂ, B TOM YHUCJI€ OTCYECCTBCHHOI'0 MPOMU3BOACTBA

Ne HaumenoBanue Ne goroBopa (auueH3us)
n/n
1 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 .
AHTHBHpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 o
3. nporpamMHoe obecrieuenue | 14.03.2019 r, npoiena go 2021 r.
KasperksyTotalSecurity
[Tporpamma anss O9BM «bank | Pazpabotka COI'Y CBuaerenscTBo o
4 BOIIPOCOB JUIsI KOHTPOJIS rOCyJIapCTBEHHOM perucTpaiy mporpaMMsl Juis
' 3HAHUI OBM Ne2015611829 ot 06.02.2015 r. (6eccpouno)
CiscoWebex- Cucrema | OOO Atictexmorosop Ne J183-2020 ot 10.08.2020-
5. IPOBE/ICHHsT BEOUHAPOB. 10.08.2021 .




11. JIuct 00HOBJIEHNSI/ AKTyaJIN3allUA
[IporpaMMma akTyanu3upoBaHa: IEPECMOTPEHA, TOMOTHEHA.

BHeceHnHble n3MeHEHMsSI U JONIOJTHEHUS YTBEPKICHBI Ha 3aceqaHnu Kadeapsl Gpu3nku
KOHJICHCHPOBAHHOT'O COCTOSIHUS

[Tporokon 3acemanust kageapsr oT 30.06 2020 r. Ne 9.
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