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IHACIHIOPT ®OHJA OHEHOYHBIX CPEACTB

1. O0mue moJ1o:KeHus

®onp oneHouHbIX cpeactB (POC) nmpegHa3HAYECHBI AJISI KOHTPOJISI U OLIEHKHU

00pa30BaTENbHBIX TOCTHKEHUHN CTYACHTOB.

®OC BKIIOUYAIOT KOHTPOJIBHBIC MaATCpHUajibl HJIsI IIPOBCACHUA TCKYIICTO

KOHTPOJISI ¥ TPOMEKYTOUHOM aTTecTanuu B popMe 3auera.

2. Pe3yJI]>TaTl>I O0CBOCHMA NTUCHUIIJIMHBI, IOAJIC/KAIIMNE ITPOBEPKE

1.1. B pe3ynbrare arrecranuMu MO Y4€OHOH JUCHUIUIMHE OCYILIECTBIISIETCS
KOMILJIEKCHAsI IIPOBEpKa CIEAYIOIIMX YMEHUN W 3HaHUM, a TaKKe JIWHAMMKA
(bopMupOBaHUS OOLIUX KOMIETEHIIUH:

Tabanma 1.1

PesyabTaTsl 00y4yeHus:
YMeHHUs, 3HAHUSA U o01me
KOMIIEeTEeHIIUH

IToka3aTenn oeHKH pe3yJjbTara

®opma KOHTPOJIA
U OLlCHMBAHUSA

V1.BrnageHue 0OCHOBHBIMU OOmbscHseT puznyecKue sABJICHUS U Onenka
METOAMH HAYYHOT'O CBOMCTBA TE€JI C TOYKH 3PEHUS HAYKU pe3yabTaToOB
MIO3HAHMS, UCIIOJIB3YEMBIMHU B BBITIOJTHEHUS
¢uzuke: HaOIIOACHUE, MPAKTUYECKUX
ONMCAHUE, U3MEPEHHUE, pabor
DKCIIEPUMEHT.
V¥2.Ymenue o6pabarbIBaTh ITpumensier 3akonbl Mexanuku, MKT, Ouenka
pe3yNbTaThl U3MEPEHUH, AIIEKTPOIMHAMUKH U KBAaHTOBOW (PU3MKHK | pe3ysbTaToOB
00OHapyKUBaTh 3aBUCUMOCTb | [IPU BBIMOJIHEHUH MTPAKTUYECKUX PAaOOT | BBIOJIHEHUS
MEXY PU3NYECKUMU MPAKTUYECKUX
BEJIMYMHAMU, OOBSACHATD pabor
MTOJIyYEHHBIE PE3YIIbTAThI U
JIEJIaTh BBIBOJIBI.
V3.Ymenune pemath | [IppumMeHseT METONNKY BBIYHUCIEHMUS: Onenka
buznueckue 3a1aun. -KUHEMaTHYECKUX BEJINYMH, pe3yJIbTaToB
-CHJI, ICHCTBYIOIMX Ha TEO, BBITIOJTHEHUS
3aKOHOB COXPaHEHUS, pacyeTHBIX
- MUKpPO M MakponapaMeTpoB Tela, MIPAKTUYECKHUX
-3JIEKTPOJMHAMUYECKHUX BEJIUYUH, pabor
- IapaMeTPOB DJIEKTPUUECKOM LIETH,
-apaMeTpoB aTOMHOTIO sIpa
V4.YMenne npuMeHsTh IIpuBogUT mpUMEpHI IPAKTUYECKOTO Onenka
HOJTyYEHHbIE 3HAHMS JIJIS MCIIOJIb30BaHus (PM3NYECKUX 3HAHUM Ha | pe3ysIbTaToB
00BICHEHHS YCIIOBHIA NPaKTUKE, B OBITY BBITIOJTHEHUS
NpoTeKaHus GU3NIECKUX IIPaKTHICCKHX
pabot

SIBJICHUH B IPUPOJIE U IS
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MPUHSTHUS TPAKTUYECKUX
pPELICHUI B IOBCEAHEBHOM
JKU3HHU.

31.IIpeacraBnenue o posu U
MecTe (U3UKH B
COBPEMEHHON HAay4HOM
KapTUHE MUpA.

3HaeT UMEeHa U BKJIAJl yYEHBIX,
OKa3aBIIMX HAauOOJbIlICE BIUSIHUE HA
pa3BUTHE HAYKU; HEOOXOIUMOCTh
pa3pabOTOK HAHOTEXHOJIOTHH /IS
COBPEMEHHOT'0 MUpPa

Oruenka
BBINIOJIHEHUS TECTOB

32.ITonnmanue ¢puzmueckoil | 3HaeT pu3nyYecKue SBICHMUS, Ornenka
CYIIHOCTH Ha6H}OIIaeMI)IX BO MMPOTCKAOIKUEC BO BCGHGHHOﬁ, (6] BBIIIOJIHEHUA TECTOB
BceelleBHOM SBIICHMTIA. (U3UYECKON PUPOIC TBHKCHHUS Ornenka
MCKYCCTBEHHBIX CITYTHHUKOB U HEOCCHBIX | BBIMOJHEHUS
Tea pe3ynbTaTOB
BBIIIOJTHCHHS
MPAKTUYECKUX
pabor
33.IloHnManue poiau GU3UKK | 3HAET 3aKOHBI: KJIaCCUYeCKOW MexaHMkH, | OueHka
B (DOPMHUPOBAHUM KPYro30pa | BCEMHPHOIO  TATOTEHHMS, COXPAHEHHMS | BBIIOJHEHHMS TECTOB
1 QYHKIIMOHAIBHOI SHEPTrUU, UMITYJIbCa; Ornenka
IPaMOTHOCTH 4eI0BEKa UL MOJICKYJIIPHO KHHETHYECKOM TEOPUU U | BHIMOJHEHUS
pEIleHNs IPAKTHYECKHX TEPMOIMHAMUKH; pEe3ynbTaTOB
sazau. AIEKTPUIECKOTO } 3aps/ia, | BHITOTHEHUS
ANEKTPOMArHUTHOM HWHAYKIMH, 3aKOHA | MPAKTHYECKUX
Kynona, »snekrponusa, oTpaxeHuss H | pabot
MpeNoMJIeHUs1 cBeTa, 3akoHa Oma aid
ydacTKa W JJIs TIOJIHOW IIeMH W TPaBHII
MOCJIEIOBATEILHOTO M MapaLIeIbHOIO
coenuHeHus; poro3ddexra, MOCTYIaTOB
bopa; KJIACCUUYECKOM MEXaHUKHU,
BCEMHPHOTO  TATOTEHUS, COXpPaHEHUS
SHEPTUU, UMITYJIbCA;
MOJICKYJIIPHO KHHETHYECKOW TEOpUu Hu
TEPMOJIMHAMUKH;
AIEKTPUIECKOTO 3apsia,
ANIEKTPOMArHUTHOM MHIYKIMHU, 3aKOHA
Kynona, snexTponusa, OTpaKeHUS U
MpeJIOMJIEHUs CBETa, 3aKkoHa OMa a1
y4acTKa U JIIS TTOJTHOM LIETH U TTPaBUII
MOCJIEI0BATEIBHOTO U NapalIeIbHOTO
coenuHeHus; GororddekTa, IoCTyIaTOB
bopa ;u MOKeT UX CUTYyaTHUBHO
MIPUMEHUTH
34.Bnanenne 3Haer (hu3nUecKue BeJIMYUHBI: CKOPOCTh, | OreHka
OCHOBOIIOJIararO MU YCKOpPEHUE, Macca, Cujia, UMITYJIbC, BBITIOJTHEHHU A TECTOB
(QH3HYECKUMHU OHATHAMH, MeXaHu4YecKas paboTa, MeXaHHIecKast OnecHka
3aKOHOMEPHOCTSMH, AHEPrus; MOJISIpHAs Macca, KOJIMYECTBO BBITTOJTHCHUS
BEIIIECTBA, BHYTPEHHSISI SHEPT U, pe3yIbTaToOB
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3aKOHAaMH1 U TCOPHUAMMU.

abcoJII0THAs TeMIepaTypa, CpeaHss
KMHETUYECKask YHEPTUsl YaCTHULL
BEIECTBA, KOJIMYECTBO TEIJIOTHI;
AJIEMEHTAPHBIN MIEKTPUYECKUH 3apsil,
HaIPsDKEHUE, 2JIEKTPOEMKOCTh, CHIIa
TOKQ, COIIPOTUBIICHUE, yIEIbHOE
COINPOTHUBIICHUE, UHYKTUBHOCTb, CUJIA
Jlopenua, cuna Amnepa; mocTosiHHas
[Tnanka, PunOepra,paaunyc
CTaIlMOHAPHOU KPYTOBOW OpOHUTHI,
bopoBckuii paguyc; CKOpOCTb,
YCKOpEHHE, Macca, CHJla, UMITYJIbC,
MexaHuuyecKas padoTa, MexaHuuecKas
SHEPrus; MOJSIPHAsL Macca, KOJIMYECTBO
BEILECTBA, BHYTPEHHSS YHEPT U],
abcoJII0THAs TeMIepaTypa, CpeaHss
KMHETUYECKasi YHEPTUsl YaCTHULL
BELIECTBA, KOJIMYECTBO TEILIOTHI,
AJIEMEHTAPHBIN MIEKTPUYECKUH 3apsil,
HaIpPsDKEHUE, 2JIEKTPOEMKOCTh, CHIIa
TOKQ, COIIPOTUBIICHUE, yIEIbHOE
COIPOTHUBIIEHUE, UHIYKTUBHOCTD, CHJIA
Jlopenna, cuna Amnepa; HOCTOSHHAs
[Tnanka, Pun6epra,paguyc
CTaIlMIOHAPHON KPYroBOM OpOUTHI,
bopoBsckuii paguyc

BBITTOJTHEHHSI
MPAKTUIECKHIX
pador

35.YBepeHHOE N0JIb30BaHUE
(bu3nYeCcKOi TEPMUHOIOTHEN
Y CUMBOJIMKOU.

3HaeT NOHATHUSI U 0003HAYEHMUS
MaTepuaibHas TOYKa, MOCTYNATEIbHOE
JBUKEHHE, BpalllaTelbHOE ABUKEHUE,
abCOJIIOTHO TBEP/IOE TEJIO; TEMIIOBOE
JIBUKEHHE, TEIIIOBOE paBHOBECHE,
BHYTPEHHSS DHEPIHs, BELLIECTBO, aTOM,
aTOMHOE€ AJ1p0, UACaTbHBIN Ta3;
AIIEKTPUYECKOE B3aUMOJIEICTBHE,
ANEKTPUUECKUI 3apsl, JIIEMEHTAPHBIN
AIIEKTPUYECKU 3aps,
AIIEKTPOMAarHUTHOE TOJIE,
OIM3KOIEHCTBHE, CTOPOHHU CHIIBI,
AIIEKTPOIBIIKYILAs CUJIA, MATHUTHAS
MHAYKIINSI, MArHUTHBIN TOTOK,
MarHuTHas MPOHUIAEMOCTb,
TEPMOUIEKTPOHHAS SMUCCHS,
coOCTBEHHas ¥ MpuMecHast
IIPOBOAMMOCTB, p- H- IEPEXO]I B
MOJIYTIPOBOJTHUKAX, 3JIEKTPOMarHuTHas
UHIYKIHS, CAMOMHAYKIUS; (OTOH, aToM,
aTOMHOE S1IpO, HOHU3UPYIOIIIEe
u3JIy4YeHue; GU3NIecKoe sIBJICHNUE,

OrneHka
BEITIOJIHEHHS TECTOB
OrneHka
BEITIOJTHEHHS
pe3yJIbTaTOB
BEITIOJTHEHHS
PaKTUYECKUX
pabor
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TUII0TE3a, MOHU3UPYIOIee U3yueHue,

TTAHETa, 3BE3/1a, TaJaKTUKa, BeenenHas
36.ChopMHpOBaHHOCTD 3HaTh U YMETh CJIeNIaTh COOCTBEHHbIE Onenka
COOCTBEHHOM MO3UIINH TI0 BBIBOJIBI U3 MOJTYYCHHON U3 Pa3HBIX BBITIOJTHEHUS
OTHOMICHMIO K (pH3HYECKOMH HCTOYHUKOB HHGOpMaUu JTOKJIAJIOB U
uH(pOpMaIIH, TTOTydaeMOn npe3eHTanun
U3 Pa3HbIX UCTOYHHUKOB.

Tabmuma 1.2.
O0bekT IMoxa3arenu Kpurepun Tun dopma
3ajaHus; aTTecTanuu
N2 3aganus (B
COOTBETCTBH
uc
y4eOHbIM
MJIAHOM)
Ymenue 1: Braoenue - IPaBUJIBHOE CreneHb T.1.; T.2.; 3auém
OCHOBHBIMU MEmooamu CaMOCTOSTEIIbHOC 00yueHHOCTH T.3.; I1.1.;
HAY4HO20 NO3HAHUA, pCIICHAC CTyACHTA I.2. -
UCTONb3YeMbIMU 6 CTYACHTOM OTpCACIACTCA pacudpoBk
Qusuxe: nHabnooenue, DactCTHBIX, 11O Hrkaie a Tuma
JIOTHYECKUX, OLEHKH .
onucanue, usmepetue, 3amaHuit (1
CMBICJIOBBIX, oOpa3zoBaTebH
9KCnepumMeHm CHTYAIHOHHBIX LIX YEero OHU
JIBI>KEHUE HEOSCHBIX TEN U 37124 Y IOCKH MM | 0CTHIAKEHHl HY>XHBI, YTO,
HCKYCCTBEHHBIX B TCTPAIE; R —— KaKkuM
CHYIHHKOB Semin; - IPaBUJIBHOE KOTOpas o0paszom, 1o
CBOMICTBA I'a30s, perieHne npe/yiaraeTcs CPEeICTBOM
KUAKOCTCH M TBCPIBIX TCIL | o prponbHBIX cpasy 1mociie 4Eero OHU
SJICKTPOMATHUTHYIO 3aJaHUH; Tabmuner 1.2. B HPOBEPSIOT
VHAYKLHIO, -CIIOCOOHOCTD Hell ONHCaHbI 3HAHHS U
pactpoCTpaHeHHC CBOOOJTHO KpUTEPHH CHI
SMCKTPOMATHUTHBIX BOMH, | Gy gcnaTh, OIIEHKH 3HAHHI ylg
BOJTHOBBIE CBOVCTBA CBETA, | (60 0n0priBaTh, W yMeHuii 00Yy4aroluxce
W3IyHEHHE 1 TOTIIOMEHHE | oa e obyuaromerocs. s1) JaHa
CBETa aTOMOM, — rnocie
borosdpexr; HCTOJIKOBBIBATh Tabwiret
(msznueckue 1.2.
SABJICHUA U
CBOIICTBa TEI;
- IPaBMIILHOE Crenenp T.1.; T.2.; 3auém
Ymenue 2: omauuamo CaMOCTOATEIILHOE 00y4YeHHOCTH T.3.; I1.1.;
TUMOTE3bI OT HAYYHBIX peuieHue CTyJCHTa I.2.; I1.3. —
TEOpUii; detams 6b1600b1 CTyZCHTOM OIpEENIETCS pacidpoBK
Ha OCHOBE PacUETHBIX, 10 IKAaJIe A THIA
3KCIIEPUMEHTAIBHBIX JIOTHYECKHUX, OLEHKH samanuit (1
JaHHBIX; CMBICJIOBBIX, 06pa3OBaTe.}1]>H
CHUTYaIlHOHHBIX BIX Hero ouu
HY’KHBI, YTO,
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VUYPEXXIEHVE BBICIIIETO OBPA30BAHVISI CKPIYTHC
«POCCUVICKUV TOCYJAPCTBEHHbBIV
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33734 y JOCKH WIH | AOCTHIKEHHit KaKUM
B TETpaau, UJIHU I10 CTyA€HTa, 06pa30M’ 110
KapTouke (YCTHO KOTOpast CpPeICTBOM
WA TTICBMEHHO); npeyiaraeTes 4ero oHU
- IPaBHJIBHOE cpasy mocie HPOBEPSIOT
BBINIOJTHCHHE Tabnuyer 1. B
. . 3HAHUA U
3aaHul Ha HE# omucaHb
J1abopaTopHO- KpUTCPUH yMeHUA
IPaKTHIECKAX onenky 3mammii | 00YJAIOIHXC
sansaTusax (JII3) m | u ymeHwmid s1) AaHa
CIIOCOOHOCTH oOyuatomerocs. | IIOCIIE
CaMOCTOSATENEHO Tabauywr 1.
OLICHUBATD,
CpPaBHUBATb,
aHAJIN3UPOBATh
MOJTyYCHHBIE
pe3yJIbTaThl U
JIe7IaTh BBIBOJIBI;
-CIIOCOOHOCTh
CBOOOHO
OOBSICHSITD,
00OCHOBBIBATb,
MPaBHIBHO
Hnu3jiaratb 1
HCTOJIKOBBIBATh
Hay4YHbBIC TCOPHUH,
pasnuyaTth 3TH
TEOPHH U
yCTaHABJINBATh
CBsA3b MCIKY HUMU;
- cBOOOIHOE
BIIajICHHE
MaTepuaioM Mpu
3aIUTE U CAade
BBITTOJTHEHHBIX
m1abopaTopHO-
MPAKTUYCCKUX
pabot npu
co0eceIoBaHuH ¢
MPEIo/IaBaTEeNEM,;
Ymenue 3: npusooums - BJIaJIcHHE CreneHb T.1.; T.2.; 3auém
npumepsl, NOKaA3bléaloujue | MaTepualoM Ipu 00y4eHHOCTH T.3.; I.1.;
umo: HaOIOJICHUS U YCTHOM HITH CTy/IeHTa M.2.; I.3. -
BKCHepIiI‘MeHT SABJIAKOTCA IINCBMCHHOM OIIpEACIIACTCA paCHJI/I(l)pOBK
OCHOBOMU IJIA BBIJEBI/I)KCHI/IH OITPpOCE Ha 110 IIKAaJ¢ a TUIa
TUIIOTE3 U TCOPHIA; 3aHATHSX 110 OIIEHKH .
. 3aTaHui (17151
MTO3BOJISIIOT TIPOBEPHUTH PO IEHHBIM 00pa3oBaTe/ibH
HCTHHHOCTH TEMaM; BIX Hero oHu
TEOPETUYCCKUX BBIBOJIOB; | - XOpOIlIee AOCTHIKEHHIA HY’KHBI, 9TO,
(busndeckas Teopust 1aét BIaJICHUE PECUBIO CTYJICHTA, KaKuM
BO3MOYKHOCTH OOBSICHATH pu 6ecee; KOoTOpast 00pazom, 1o
W3BECTHBIC SIBJICHHSI - IPaBHJIbHOE npejiaraeTcs CpPEACTBOM
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HPUPOJIBI U HAYYHBIC CaMOCTOSITEIIbHOE cpasy mocie 4ero OHU
(haKTHI; TIpeICKa3hIBATh pereHne Tabauyer 1. B HPOBEPAIOT
elle HeM3BECTHBIC CTyJICHTOM HEl ONHCaHbI SHALUS U
SIBJICHHS; pacyETHBIX, KPHTEPHH | \yiepyg

JIOTYECKHUX, OLEHKH 3HAHHI 0BYHAOIIXC

CUTYallMOHHBIX W YMEHUN

3a7a4 y JOCKH WM | 0Oy4aromerocs. ) AaHa

B TETpaJu, WIH 1O frocne

KAPTOUKE; Tabnuyor 1.

-CIIOCOOHOCTh

CTyJeHTa

OIMCHIBATH,

BOCITPOM3BOJUTH

HaOIOACHUS U

OTIBITHI, ICNATh U3

HUX

CaMOCTOATCIIbHbIC

BBIBOJIBI;

- CITOCOOHOCTH

CHCTEeMaTHU3UPOBATh

MMOJIY4YCHHBIC

3HAHUSI, yMCHHE

aHaJM3UPOBAThH HX

U IIOABITOXXKHUBATH

pe3ybTaThI

HaOIIrONeHU 1

OIIBITOB;
Ymenue 4: npusooums - BJIaJICHHE Crenenn T.1.; T.2.; 3auém
NpUMEPbL RPAKMUYECKO20 | MATEPUAIIOM TIPH 00y4eHHOCTH T.3.;11.1.;
UCROIb306AH U YCTHOM WU CTy/ICHTa M.2.; IL.3. -
4]1u3uufc1<ux MTUCbMEHHOM orpeaeNseTcs pacidpoBK
3HAHUIL32KOHOB ornpoce Ha Mo 1IKAaJIe A THIa
MEXaHUKH, 3aHATHUSX 110 OIIEHKH N
TEPMOJIMHAMUKU U MPONJIEHHBIM o0pa3oBaTejbH sananui (1
ANEKTPOAMHAMUKH B TeMawm; BIX Hero oHu
SHEPreTHKE; Pa3TUUHBIX - Xoporee JAOCTHIKEHHI HY’KHBI, 9TO,
BHUJIOB DJICKTPOMArHUTHBIX | BJIaJICHUE PEYbIO CTyJIeHTa, KaKuM
W3JIy4CHUH U1 pa3BUTHUSA pu Oecene; KOTOpas o0paszom, 1o
paauo- u - IPaBHJIbHOE npejiaraeTcs CpPEACTBOM
TEJICKOMMYHHKAIHH; CaMOCTOSITEIIbHOE cpasy mocie Yero OHU
KBaHTOBOU (hU3HKH; B perieHne Tabnuywr 1. B HPOBEPSIOT
CO3/IaHUH SIICPHON CTYJICHTOM HEl OIMCaHbI SHAHUS U
JHEPreTUKH, JIA3EPOB; pacyETHBIX, KPUTEPH | yyrepyg

JIOTUYECCKHX, OLICHKHU 3vHaHI/II/I O6yanOH1HXC

CUTYyallUOHHBIX 1 YMCHUU

3a1a4 y JOCKH WM | 0Oy4aromerocs. A) Aana

B T€Tpaau, Uik 1o nocne

KAPTOUKE; Tabnuyer 1.

-yMeHHe

(dhopmMynupoBaTh,

BOCIIPOU3BOJIUTh

(hm3uaeckue
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3aKOHBI H YBUJICTh
HX TPOSIBIICHUE B
pUpoOJIC U
TEXHHKE, U
CIIOCOOHOCTH
TIPUBOINTH
MIPUMEPBI ATHX
MPOSIBIICHU;
-CIIOCOOHOCTh
AHAJIM3UPOBATH U
muddepeHuupoBar
b OTH MPOSBICHU
I10 BBIABJIICHHUIO UX
MMOJIE3HOCTH WIIH
BPEAHOCTH IS
OKPYKaFOIIEro
MUpa;

- CITOCOOHOCTbH
CpaBHUBATH U
OLICHMBAaTh A3TU
HpOSIBJICHI/ISI C
SKOJIOTHYECKON
TOYKH 3pEHUS
BBIABJIIATDH
11eecoo0pa3HoCTh
TaKoro
HpI/IMeHeHI/ISI
3aKOHOB (DM3UKH
IS KMBBIX
OpPraHU3MOB;

Ymenue 5:
60CHPUHUMAMD U HA
OCHOG€ NOJIYYeHHbIX
3HAHUIL CAMOCHOAMENbHO
oyenueamp MTHPOPMAIIHIO,
COJIepKaIIyIoCs B
coobmenusx CMU,
HAyYHO-TIOIYJISAPHBIX
CTaThSIX; HPUMEHANb
noJiyueHHble 3HaARUA 013
peuienusa gpuzuueckux
3aoau;
Onpeoensamp:XapaxKTep
(m3nyeckoro mpoiecca mo
rpaduky, TabmuIie,
bopmyne;

- BJIaJICHUE
MaTepuaioM Mpu
YCTHOM WJIU
MMMCHMEHHOM
omnpoce Ha
3aHATUAX 1O

PO IEHHBIM
TeMaM;

- Xopoiee
BJIAJICHUE PEYBIO
pu 6ecene;
-CrI0COOHOCTH
4ETKO M3/IararTh,
MIPEACTABIIATH
nH(pOopMaIuIio,
JeaaTh M0 HEH
0030p, BEIOMpATh U
BBISIBJISTE IJIaBHOE,
CyTb;

- MPaBUJILHOE
CaMOCTOSITEILHOE

Crenenb
00y4YeHHOCTH
CTyJIeHTa
OTIPEICIIAETCS
10 IIKAaJIe
OIlEeHKH
o0pa3oBaTejbH
BIX
AOCTHKEHU I
CTYJICHTA,
KOTOpast
mpeIaraeTcs
cpasy mocie
Tabauywr 1. B
HEM OIMCaHbI
KpUTEPUHU
OIIEHKHU 3HaHUM
Y yMEHMM
oOyuJatorerocs.

T.1.; T.2.;
T.3.; I1.1.;
I1.2.; IL.3. -
paciudpoBk
a TUIa
3aIaHui (17151
4ero OHU
HY>KHBI, 9TO,
KaKuM
obpazom, 1o
CPEICTBOM
94ero OHU
MIPOBEPSIOT
3HAHUA U
YMEHHUS
o0ydJaronmxc
s1) 1aHa
rocJe
Tabauywr 1.

Konmponvnui
e pabomwi
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YHUBEPCUTET
TYPU3MA VI CEPBVICA»

CKPI'VTUC

Aucm 9

peuieHue
CTYICHTOM
PacyETHBIX,
JIOTHYECKHX,
rpauIecKux,
CUTYaITHOHHBIX
3a7a4 y JOCKH WIH
B TETPaIH, WIH IO
KapTOUKe;

- IPaBUIIbHOE
BBITIOJIHEHHE
KOHTPOJIBHBIX
3aJIaHUI;
-CII0COOHOCTh
pacmno3HaBaTh
(usnueckoe
SIBJICHUE U
COOTBETCTBEHHO
BBIOHMpATH IS
peuIeHUs HyKHbII
3aKOH (PHU3HKH;

- YMEHHE YHTATh
rpaduku, BEIOUPATh
HYXHbIE (POPMYIIHI,
Y TIONTy4aTh
HY)KHBIE CBEJICHHS
u3 Tabnui;

- YMEHHUE CTPOHTH
rpaduku
3aBHCUMOCTH
OJIHUX (PU3HUECKUX
BEITUYHH OT
ApYTHX;

- yMeHHe
AHAIIM3UPOBATB,
CUCTEMAaTHU3UPOBAThH
;
muddepeHnupoBaT
b TIOJTy4EHHbIE
3HAHUS U
CaMOCTOSITEITHHO
CTPOUTH TAOJIHIIBI;
-BUJETD CBSI3b
MEXTY
(hm3mIecKuMu
BEJIMYMHAMH U
MPAaBUIBHO
OLICHHUBATH €¢;
-yMeHHe
BBITIOJIHUTD
MPaBWIbHBIN
MaTeMaTHYECKHI




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE

VUYPEXXIEHVE BBICIIIETO OBPA30BAHVISI CKPIYTHC
«POCCUVICKUV TOCYJAPCTBEHHbBIV
YHUBEPCUTET Auem 10
TYPU3MA VI CEPBVICA»

pacu€r;

- YMEHUE JenaTh

BEIBOJIBI,

CpaBHHUBATH WX,

[OAPa3ACiIATh U

KJTaccu(PUIIPOBaTH

, TOJTBITOKHUBATH

pe3yabTaThl U

yCTaHaBJINBATh

CBSI3b MEXKIY HUMH;

-CBOCBPEMEHHOCTh

cJlauu 3aJIaHuil 1

OTYETOB;
Ymenue 6: uzmepams psin | - npaBuIbHOE Crenenn T.1.; T.2.; 3auém
(U3NYECKUX BEINYHH, CaMOCTOSITEIIbHOE 00y4eHHOCTH T.3.; I.1.;
TPE/ICTABIISS PE3YITBTaTEl peleHue CTy/ICHTa I.2.; 11.3. —
H3MepenHii ¢ yuETom ux CTyJCHTOM OTIpeIENsIeTCs pacmdpoBK
MOTPEIIHOCTEH; pacuéTHBIX, 0 1IKAaJIe A THIA
(CKOPOCTB,yCKOpEHHE JIOTHYECKHUX, OLIEHKH N

i 3aIaHui (st

CBOOOJIHOTO MAJICHHS,; CMBICITOBBIX, o0pa3oBaTesibH
Maccy TeJa, INIOTHOCTh CHUTYaIHOHHBIX BIX Hero onu
BEIIECTBA, CUITY, paboTy, | 3a1a4 y JOCKH WIH | JOCTHKEHHI HYXHBIL, 91O,
MOIIHOCTb, SHEPTHUIO, B TETPAJIU, WK 10 | CTYJEHTAa, KaKnMm
K03 PHIIMEHT TpeHHUS KapTouke (YCTHO KOoTopast 00paszom, 1o
CKOJIB)KCHHS, BIAKHOCTD WM IHCBMEHHO); npesyiaraeTes CpEICTBOM
BO3/1yXa, Y/ICIbHYIO - IPaBUJIBHOE cpasy mocie 4ero OHU
TEIJIOEMKOCTh BEIIIECTBA, BBITIOJTHEHHE Tabnuyer 1. B IPOBEPSIOT
YACTBHYIO TEIUIOTY 3aaHui Ha HEH omrcaHbl SHAHUS U
IJIABJICHU JIbJIA, nabopaTopHO- KpUTEPHUH | ymenus
JIIEKTPUYIECKOE MPAKTUIECKUX OLEHKH 3HAHHH OBy HAROIIHXC
conporusienne, DC u aratusax (JII3) u | u ymenuit
BHYTpCHHEE CIOCOOHOCTB 00yJaroIerocs. 7) naHa
COIPOTHBIICHNAE UCTOYHHUKA | CAMOCTOSATENLHO rocae
TOKa, I0Ka3aTeNhb AHAIM3UPOBATE Tabnuyor 1.
MPeIOMIICHUS BEIIECTRA, MOJTyYCHHbBIC
OTNTHYECKYIO CUITy JIMH3BI, | PE3yJbTATHI,

JUTHHY CBETOBOW BOJTHBI);

CpaBHUBATh UX "
J€J1aTh BBIBOJBI,
- BJIaJIcHHE
MaTepHaIoM MpH
3aIUTE U CAade
BBIMOJIHEHHBIX
nabopaTopHo-
MPAKTUYCCKUX
pabot npu
co0eceIoBaHuH C
MpeIo/IaBaTesieM,
BJIaJIEHHE PEYBIO;
- IPAaBUIIBHOC
odopmiteHUs
0TuéTa 1o




YHUBEPCUTET
TYPU3SMA 1 CEPBVICA»

OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE
YYPEXXIOEHNME BbICIIETO OBPA3OBAHIA

«POCCUVICKUV TOCYJAPCTBEHHbBIV

CKPI'VTUC

Aucem 11

J1a00PaTOPHO-
MPaKTUYECKON
pabore;
-CBOEBPEMECHHOCTD
Cllaud 3aJIaHui U
OTYETOB;
apryMEeHTHUPOBAHHO
CThb BbIOOpA
METOOB
A3MEPEHUN
(mzmueckux
BEIINYUH;

- 000CHOBAaHHOCTb
IMOCTAHOBKH IICITH,
BBIOOpA U
MIPUMEHEHUS
METOJIOB U
CII0CO00B
HA3MEPECHU;
-paIMoOHaIbHOCTh
[JIAHUPOBAHUS U
OpraHM3alNN
paboThI TIo
M3MEPEHHSIM;
-cOOJIrOIEHNE
TEXHOJIOTHYCCKOU
[1OCJIEI0OBATEIHLHOCT
U U3MEPEHUN;
-BBIINOJTHECHUE
TpeOOBaHMIA 1O
WHCTPYKITUH B XOJIE
IKCIIEPUMEHTA;

- cobmmoieHue
MIPaBHII TEXHUKA
0€3011aCHOCTH;

Ymenue 7: ucnonan3zoBarhb
NpHodpPeTEHHbIE 3HAHUS
U YMEHHA B
NPaKTHYeCKOM
JEeATEeJLHOCTH U
TMOBCEIHEBHOM JKH3HM:
U1 o0eceueHus
0e301acCHOCTH
KU3HCACATCIBHOCTU B
MTPOIIECCE UCTIONB30BAHUS
TPaHCIIOPTHBIX CPENCTB,
OBITOBBIX
ANEKTPONPUOOPOB, CPEACTB
paauo- u
TEeIIEKOMMYHHUKAITHOHHOM
CBSI3H; OLICHKM BJIHSHUS Ha

- IPaBUIIBHOE
CaMOCTOSATEIbHOE
penieHue
CTYJCHTOM
PacyETHBIX,
JIOTHYECKHX,
CMBICIIOBEIX,
CI/ITyaHI/IOHHBIX
3a1a4;
-CIIOCOOHOCTD
pacro3HaBaTh
(uznyeckoe
SIBJICHUE,
MIPEIBUJIETH H
OIICHHUBATh XOJI
COOBITHH, eNnaTh

CreneHnb
00y4YeHHOCTH
CTyJIeHTa
omnpenensieTcs
10 IKaJe
OLIEHKH
oOpa3oBaTesibH
BIX
JOCTHKEHU I
CTYJICHTA,
KOoTOpast
TpeaIaraeTcst
cpasy mocie
Tabauyor 1. B
HE#l OIHCaHbI
KPUTCPUHU

T.1.; T.2.;
T.3.; 1.1,
I1.2.; I1.3. —
paciudpoBk
a TUIa
3aTaHui (17151
YEero OHu
HYKHBI, 4TO,
KaKuM
obpazom, 1o
CPEeICTBOM
4ero OHU
MPOBEPSIOT
3HAHUS U
YMEHUS

3auém




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE

VUYPEXXIEHVE BBICIIIETO OBPA30BAHVISI CKPIYTHC
«POCCUVICKUV TOCYJAPCTBEHHbBIV
YHUBEPCUTET Auem 12

PryTUC TYPU3MA VI CEPBVICA»
OpTraHM3M YeJIOBEKa U BEPHBIC BHIBOJIBI; OLIEHKHM 3HaHUK | 00YyYaroIuXxc
JPyTUE OPTaHU3MBI - coOuro/IcHHE W YMEHUN ) 1aHa
3arpsA3HEHUs OKPYKAIOIIEH | MPaBUII JOPOKHOIO | 00yYaroIIErocs. | mocse
CPE/IbL; pallHOHAIEHOTO JIBUKCHHUSI, TIPABUIT Tabnuywr 1.
MPUPOAOTIONB30BaHUS U 3JIEKTPOOE30macHOC
3aIUThI OKPYKAFOTIEH TH, TPaBUI
Cpensl, MOXKapHOU

0€e3011acCHOCTH,

MPaBUII

paluaoOHHON

0e30MacHOCTH U

OCMBICJICHUE UX C

TOYKHU 3pCHUSA

(pusznyecKux

SIBJIEHUU U

(m3mueckux

MIPOIIECCOB,

KOTOPBIC MTPH 3TOM

MPOUCXOJIST U K

YeMy MOT'YT

MIPUBECTH, K KAKUM

MOCTIC/ICTBHSM, a

TJIABHOE — YTO HAJIO

JIE€TIaTh, YTOOBI

COXpaHUTh cebe n

JIPYTUM KHU3Hb;
3uanue 1: cmoicna - BJIaJICHHE Crenenn T.1.; T.2.; 3auém
nousmuil: HU3NIECKoe MaTepuanioM npu 00y4YeHHOCTH T.3.; I1.1.;
SIBJICHHUE, THIIOTE3a, 3aKOH, | YCTHOM HJIH CTy/ICHTa I.2.; 11.3. —
TEOPHS, BELIECTBO, MUCHMEHHOM OTpeIeNsIeTCsI pacindpoBK
B3aMMOJICHCTBYE, Orpoce Ha Mo 1IKaJe A THIA
3JIEKTPOMArHUTHOE TIOJIE, 3aHATHUAX 110 OIIeHKH N

. 3aIaHui (st

BOJIHA, ()OTOH, aTOM, MIPOHICHHBIM o0pa3oBaTeJibH
aTOMHOE sIJIpO, TEMaM; BIX Hero oHu
MOHHU3UPYIOIINE - Xopotiee MOCTHKEHMIT HY’KHBI, 9TO,
U3JTydeHHE, TUIAHETa, BJIaJICHUE PEYUBIO CTyJICHTa, KaKHM
3B€3/1a, TAJIAKTHUKA, pu 6ecene; KOTOpas o0paszom, 1o
Bcenennas; - IPaBUIIBHOE npearaeTcs CpPEICTBOM

CaMOCTOSITEIIbHOE cpasy mocie 4ero OHU

peuicHue Ta6ﬂul;bl 1.B MIPOBEPSIOT

CTYACHTOM HEH OITMCAaHbI 3HaHUA U

PacUETHBIX, KpUTEPHUH yMeHHUS

JIOTUYECKHUX, OLICHKH 3HAHHUIT 0By AIONIXC

CUTYyallUOHHBIX 1 YMCHUU

3a]a4 y JIOCKH WIH | 00y4aronierocs. A) Aana

B TETPaJIH, WIH IO Toce

KAPTOUKE; Tabnuywer 1.

- IIPABUJIBHO

(dhopmMynupoBaTh, a
TaKKe OINHUCHIBATH
TIOHSITHS;




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE

YUPEXIEHVE BBICIIIETO OBPA30BAHVIST CKPIVTHC
«POCCUVICKUV TOCYIAPCTBEHHBIV
YHUBEPCUTET Auem 13
PrYTUC TYPU3MA VI CEPBVICA»
3nanue 2: cmoicna - IPaBUIIbHOE Crenennb T.1.; T.2.; 3auem
duzuueckux CaMOCTOSITEIIbHOE 00y4eHHOCTH T.3.; I.1.;
6€IUYUH:CKOPOCTD, pelieHue CTy/IeHTa Mm.2.; 1.3, —
YCKOpEHHe, Macca, CHIIa, CTY/ICHTOM OTpeIeNsIeTCsI pacindpoBK
UMITYJIbC, pabora, pacu€THBIX, MO 1IKaJe A THIA
MeXaHUYeCKas SHepIus, JIOTYECKHUX, OLIEHKH N
3agaHun (11

BHYTPEHHSISI SHEPI U, CMBICITOBBIX, o0pa3oBaTeJibH
a0COIIOTHAS TEMITIEPATypa, | CUTYAI[HOHHBIX BIX Hero oHn
CpeHSs KHHETHIeCKas 3a7a4 y JIOCKH WIH | JOCTHIKEHHii HYXKHBIL, 9TO,
SHEPTHUs YACTHI[ BEIIECTBA, | B TETPAJH, WK 10 | CTYICHTA, KaKuM
KOJIMYECTBO TEIIOTHI, KapTouke (YCTHO KOTOpas o0paszom, 1o
MOMEHT CHJIBI, IEPHOI, WA TUCBMEHHO); npeiaraeTes CpEICTBOM
4acToTa, aMIUTUTY1a - IPaBUIIBHOE cpasy mocie 4ero OHU
KoJieOaHuil, UIMHA BOJIHBI, | PEIICHUC Tabauyor 1. B IIPOBEPSIOT
KOJIMYECTBO TEIUIOTHI, KOHTPOJIBHBIX HEll omucaHbl SHAHUS U
31€MEHTapHbIN 3aJlaHUH; KpUTEpUHU YMEHHSL
QJICKTPUYCCKUU 3apsad,; - IIPaBUJIBHOC OLCHKHU 3vHaHI/H/I 06yanOH_[I/IXC

BBIMOJIHEHHE W YMCHUUN

3aJlaHUi Ha oOyuJatorerocs. A) Aana

J1a00PaTOPHO- foce

MPAKTUIECKUX Tabnuyol 1.

saasaTusax (JIII3) u

CIIOCOOHOCTH

CaMOCTOSITETBHO

aHaJIM3UPOBAThH

MOJTyYCHHBIC

pe3yabTaThl U
JieNIaTh BBIBOJIBI,
- BIIaJIcHHE
MaTepHaIoM IpH
3alITe U cAade
BBIMOJIHEHHBIX
1m1abopaTopHO-
MPAKTUIECKUX
pabot npu
cobece/I0BaHNH C
peroJiaBaTeseM;
- IPaBUIIBHOE
odopmiteHUs
0TuéTa 1o
n1ab0opaTOpHO-
MIPaKTHYECKOHN
pabore;

- 3HaHUE
0003HaYeHNH
(bmznueckux
BEJIMYHMH U UX
€JIMHUI] U3MEPEHUSI,
-yMeHHe
OIUCHIBATh
(hm3uaeckue
BEJIMYHHBI 10




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE

VUYPEXXIEHVE BBICIIIETO OBPA30BAHVISI CKPIYTHC
«POCCUVICKUV TOCYJAPCTBEHHbBIV
YHUBEPCUTET Nuem 14
TYPU3MA VI CEPBVICA»

dopmynam,

rpadukam,

Ta0IHIIAM;

-TOYHOCTh U

CKOPOCTH T10

YTEHUIO TPa(HKOB;
3uanue 3: cmovicna - IPaBUIIbHOE Crenennb T.1.; T.2.; Tecmuposan
usuuecxkux CaMOCTOSATEIBHOE 00y4YeHHOCTH T.3.; I.1.; ue,
3AKOHOBKIIACCUYECKOI pelieHue CTylIeHTa M.2.; 11.3. — | konmponvhoi
MEXaHUKH, BCEMUPHOTO CTyICHTOM OTpeIeNsIeTCsI pacindpoBK | e pabome
TATOTCHHUA, COXPAHCHUA PaCUCTHBIX, 10 IIKaJIe a TUIa
SHEPTHHU, UMITYJIbCA U JIOTHYECKHUX, OIIEHKH N

3aIaHui (s

AIIEKTPHUYECKOTO 3apsijia, CMBICIIOBBIX, odpa3oBaTesibH
TEPMOANHAMUKH, CUTyallUOHHBIX bIX 1€ro oHu
371EKTPOMAarHUTHOH 3a71a4 y JIOCKM WIH | JOCTHKeHHii HYXHBIL, 91O,
WHYKIHH, B TE€TPaJI, WIH T10 CTyJICHTa, KaKuM
dhotorddexra;(popmynupo | kapTouke (YCTHO KOoTOpast 00pazom, 10
BKa, T'PaHULbI WM TUCBMEHHO); IpeIaracTcs CPEACTBOM
MPUMEHHUMOCTH): 3aKOHBI - IPaBHJIBHOE cpasy mocie Yero OHU
nrHamuku HerloToHa, pelienue Tabruywr 1. B IPOBEPSIOT
MIPUHIUIILI CYIICPIIO3UITUN KOHTPOJIbHBIX HEHU OIMUCAHBbI 3HAaHUA U
¥ OTHOCHTEJIbHOCTH, 3aKOH | 3aIaHUii; KPHUTEPHH | ymenns
[Mackais, 3aK0H - IPaBHJIBHOE OLEHKH 3HAHHUH OBy HAROIIHXC
Apxumena, 3akoH ['yka, BBIIIOJIHCHHE Y YMEHUM
3aKOH BCEMHUPHOTO 3aj1aHuii Ha o0y4aroIerocs. ) AaHa
TSATOTCHUS, 3aKOHBI 1ab0paTopHO- Toce
COXPaHEHUs DHEPTUH, NPAKTUYECKUX Tabnuyor 1.
UMIYJIbCa U saasatusax (JIII3) u
AIIEKTPHUYECKOTO 3apsijia, CIIOCOOHOCTH
OCHOBHOE ypaBHEHHE CaMOCTOSITEIbHO
KMHETHYECKON TEOPHH aHaJIM3UPOBATH
ra3oB, ypaBHCHHE MOJTyYCHHBIE

COCTOSIHHS HJICaTLHOTO
rasa, 3aKOHbI
TEPMOJIMHAMUKH, 3aKOH
Kynona, 3akon Oma st
TTOJTHOM IIETTH, 3aKOH
Hxoyns-Jlenua, 3akoH
3IEKTPOMATHUTHOU
WHAYKIIAH, 3aKOHBI
OTpaXKEHUA U
MPEIOMJICHUS CBETA,
MOCTYJIAThI CTIEIUATIBLHOMN
TEOPHUU OTHOCUTECIIBHOCTH,
3aKOH CBSI3M MacCHI
SHEPTUH, 3aKOHbI
dboToaddexra, MOCTyIaThl
bopa, 3akon
PaAMOAKTUBHOTO PacIaja;

pe3yabTaThl U
JieNIaTh BBIBOJIBI,
- BJIaJIcHHE
MaTepHaIoM IpH
3aluTe U caade
BBITTOJIHEHHBIX
nabopaTopHo-
MPAKTUIECKUX
pabot npu
cobece0BaHHH C
MperoiaBaTesieM;
- BIaJIcHHE
MaTepHaIoM IpH
YCTHOM HJTH
MUCHbMEHHOM
ompoce Ha
3aHATHAX T10
MIPOMEHHBIM
TEeMaM;

- Xopoluee




YYPEXXIOEHNME BbICIIETO OBPA3OBAHIA

YHUBEPCUTET
PryTUC TYPU3SMA 1 CEPBVICA»

OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE

«POCCUVICKUV TOCYJAPCTBEHHbBIV

CKPI'VTUC

Aucm 15

BIIQJICHUE PEYbIO
pu 6ecene;

- IPaBUWIILHOE
odopmiteHUs
0T4€Ta MO
J1abopaTopHO-
MIPaKTUYECKON
pabore;

- CITOCOOHOCTH
MIPaBUIILHO
YCTaHABIUBATh
MIPOUCXOISIIIIEE
¢duznueckoe
SIBJICHUC H
BBIOMpATh
COOTBETCTBYIOIIIHE
3aKOHBI ¥ (HOPMYITBI
TIPH PeIIeHUN
3aJIaHus;

- 4YETKO TOHUMATh
CYTh 3aKOHOB, UX
TPaHUIIBI
MIPUMEHUMOCTH U
MIPUBOIUTh
MIPUMEPHI UX
MIPOSIBIICHUS B
pUpOJIC U
TEXHHKE;

-BUJIETh CBSI3b
MEXTy
(uznuecKkuMu
SIBIICHUSIMU H
3aKOHaMU;
-TOYHOCTb U
CKOPOCTH I10
YTEHHIO TPa(UKOB;
-IPaBUIBLHOCTh
(panmoHaIHFHOCTH)
pacnpezeneHus
BPEMEHH Ha
BBITIOJTHCHHE
3aJlaHus;
-CBOEBPEMEHHOCTh
cJlayuu 3aJIaHuil 1
OTYETOB MO HUM,;

3nanue 4: éxknaoa - BIIaJIcHUE Crenennb
omeuecmeennvIx u MaTepHUajgoM Ipu 00y4eHHOCTH
3apyoescHbIX YUCHBIX, YCTHOM HJIH CTyJEHTa
OKa3aBIINX HaHOOJIbIIIEE MMMCEMEHHOM OTIpEeICIIETCS
BIIUSTHHUE HA Pa3BUTHC orpoce Ha 10 IIKAJIe
(U3KUKY U TEXHUKH; 3aHATUIX 10 OIICHKH
TIPOICHHBIM o0pa3oBaTeJIbH

T.1.; T.2.;
T.3.; I1.1.; —
paciudpoBk
a THUIIa
3aIaHui (st
4Yero OHU
HYKHBI, 4TO,

3auém




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE

ouorpaduu u
BKJIaJIa B HAYKY;

- HAJIMYUE y
CTyZICHTa
HTUPOKOTO
Kpyrosopa u
HCTOPUYECKUX
(akTOB B HayKe H
TEXHUKE;

-YMEHHE CTYyIE€HTa
II0Ka3aTh CBOMI
BBICOKUH YPOBEHb
Pa3HOCTOPOHHUX
3HAHWMH,
HAaYUTaHHOCTH U
00pa30BaHHOCTH;

YUPEXJIEHUE BBICIIIETO OBPA30BAHVIST CKPIVTHC
«POCCUVICKUV TOCYJAPCTBEHHbBIV
YHUBEPCUTET
Aucm 16
TYPU3MA VI CEPBVICA»
TEMawm; BIX KaKUM
- Xopomiee JOCTHKEHU I o0paszom, 1o
BJIaJIEHUE PEYBIO CTYyJICHTa, CPEACTBOM
npu becee; KOTOpast Yero oHu
-pe3yNIbTATHBHOCTh | MpesIaraeTcs HPOBEPSIOT
HH()OPMAIMOHHOTO | cpasy mocie
3HAHUS U
noucka u3 pasueix | Tabauywl 1. B
HNCTOYHHKOB; HE OIHCaHbBI yMCHHA
- BIIaJICHHIE KPHTEpHH o0yJaromuxce
nH(popMarueit 00 OleHKH 3HaHmii | 1) faHa
YYEHBIX U Y yMEHUMU ocJIe
n300peTaTensix, oOyuaromerocs. | Tabauywl 1.
CIOCOOCTBOBABIIINX
Pa3BUTHIO
HAYYHOTO U
TEXHUIECKOTO
nporpecca
YeJI0BCUYCCTRa,
3HAHUE UX




®E[IEPAJTBHOE F'OCYJAPCTBEHHOE BIOKETHOE OBPA30BATE/IbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 17
PryTHC TYPU3MA VI CEPBVICA»

IIKAJIA OHEHKH OBPA30OBATEJBHBIX JOCTUXKEHUN OBYUYAIOIINXCS

CreneHb 00y4eHHOCTH CTYJICHTA ONPEAEIIACTCS 110 MIKAJIe 00pa30BaTeJbHbIX 10CTHKEHUI
cTylaeHTa. B 3T0ii mKase oreHka o0pa3oBaTeNbHbIX JOCTHKEHUN CTY/IEHTA BBICTABIISETCS
TakuM 00pa3zoM:
* Ecau ot o6mero unciaa Beex nmokasartesei 1o reMe (UM TeMaM) CTYJEHT
oOHapyxwuBaeT oT 87 10 100% 3HaHMI U YMEHUMN, TO BBICTABIISIETCS OLIEHKA «OTINYHO,
* ecau oT 68 10 86% 3HAHUI U YMEHMIL, TO BBICTABIISIETCS OLIEHKA «XOPOILLIOY,
* eciu oT 40 10 67% 3HaHUI U YMEHUH, TO BBICTABIIAECTCS OLEHKA «yI0BJIETBOPUTEIHHOY,
*  eCJIM MOoKa3aTeiau o0yueHHOCTH cTyneHnTa Huke 40%, To omeHka —
«HEYAOBIETBOPUTEIBHOY.
3a4ér no Teme (UM MO HECKOJBKUM T€MaM, pa3JieiaM) BbICTABIISIETCS B CIIydae, €CJIU CTYJEHT
oOHapyXMBaEeT HAJTMYKE y HErO MoKazarenei 00y4eHHOCTH Mo mpejuiaraeMoi mkane ot 40 1o
100%. Ouenka no aud¢epeHUMPOBAHHOMY 3a4€TY TAK)KE BHICTABIIECTCS] B COOTBETCTBHH C
mpeyiaraeMoii IKajaon OIeHKU 00pa30BaTeNbHBIX JOCTHKEHUN 00yJaroerocs.

TUNBI 3AJAHUN

T.1. — meopemuueckue 3a0anus 1Mo MPOBEPKE YCBOCHUS TEOPETUUECKUX OHATUN TEMBI (TEM,
pa3zaenoB), 3aKOHOB M UX MPOSIBICHUN B IPUpoJIe U TeXHuKe. OHU POBOISTCS B BUJIE
TECTUPOBAHUS, YCTHOTO UJIM MMCBMEHHOTO OMPOCOB 110 TeMe (TeMaM, paszienam), cooece10BaHus
C TIPETIoIaBaTeIIeM;

T.2. — meopemuueckue 3adanus 10 NPOBEPKE TOTOBHOCTH 00yUaIOIIErocsi IPUMEHSTh
TEOpPETUYECKHE 3HAaHUS Ha MPaKTUKE (MIPH PEIICHUH 33734 U BBITIOJHEHUH JJa00paTOPHBIX
pabot). OTH 3a7aHNs IPOBEPSIOT CIIOCOOHOCTh 00YUAIOIIET0Cs K MHTEUIEKTYaIbHBIM
JIEUCTBHUSIM:

1) BBISBIISIOT CIIOCOOHOCTH 00YUarOIIErocsl aHaIu3UpOBaTh, BBIICIATH II1aBHOE U
BTOPOCTETICHHOE;

2) BBISBIISIIOT CIIOCOOHOCTh 00YYAIOIIErocs CaMOCTOSATENBHO padoTaTh ¢ y4eOHOI, HaydHO —
MOMYJISIPHOM M HAYYHO-TEXHUYECKOH JINTepaTypoil, MpaBUIHHO BOCIPUHUMATH HHPOPMALIUIO;
3) BBIABJIAIOT CIOCOOHOCTH 00YYarOIIErocst MpaBHIILHO OLIEHUBATh POJIb SBJICHUM, IIPOLIECCOB,
3aKOHOB;

4) BBIABIISIIOT CIIOCOOHOCTH 00YYaIOIET0Cs BUAETh B3aUMOCBSA3b Pa3IMYHbIX YUEOHBIX
TVCIHATUTAH ((PU3HUKH, SIIEKTPOTEXHUKH, SJICKTPOHUKH, MATEMATHKH, aCTPOHOMHUH, OMOJIOTHH,
XUMHHU, UICTOPUH, ABTOMATHKH, POOOTOTEXHUKH, DJIEKTPUUECKUX MAIIMH U alllaparos, ...);
T.3. — meopemuueckue 3a0anus Mo NPOBEPKE OCBOCHUS 00YUAIOIKUMCS YMEHHUSIMHU 110 y4eOHOI
JTUCLUTUIMHE: BBISBISIIOT CIOCOOHOCTH 00YYarOIIerocs MpaBmIbHO, OBICTPO, PAIIMOHAIBHO
pemaTh 3aa4i pa3HOTO YPOBHS CJIOXKHOCTH IO TEMaM;

I1.1.-npakxmuueckue 3adanus Mo NMPaBUILHOMY O(QOPMIICHHIO 3314 ; aKKypaTHOE Be/IeHUE
3aIuce 3aHATHI B TETPAJIN, CAMOCTOSTEIIFHOE BHITTOJTHEHHE KOHCIIEKTOB;

I1.2.-npakmuueckue 3adanus Mo NPaBUILHOMY, OBICTPOMY O(OPMIICHHIO U PALIMOHATBHOMY
PEIICHHIO 3a/1a4 B KOHTPOJIBHBIX U CAMOCTOSITEIHHBIX PadoTax.
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2. KOMIUIEKT KOHTPOJIbHO-0LEHOYHBIX CPEACTB

2.1. Teopernueckue 3a1aHusA
TEOPETUYECKHUE 3AJIAHUS THUIIA T.1.

Tekcm 3adaHus: Ycmmuowlii onpoc no éonpocam:
* [Ipeamer «Pu3uka» n mo3Hanue mupa. HabmoaeHNS U OTIBITHI.
* Mertopp! ucciienoBanust GU3MUECKUX SBICHUH M IPOLIECCOB.
* [TonsiTue Hay4yHOTO MeToa. ['padrueckuii METO/I ONTMCAHMSI.
* CBs3b (DM3HKH C ApYyrUMHU HayKamu. Pu3nka n TEXHUKA.
» Ou3nUecKkue BENUYNHbI M UX H3MepeHne. u3ndeckue npruoopsl.
* MatepuanbsHas Touka. Onucanue e€¢ aBrkeHust. CHCTeMbI OTCUETa.
* Buel MexaHHMUECKOTO ABMXKEHHS U UX OIHCaHUE.
* [TonATHA: CKOPOCTB, ITyTh, IEPEMELICHUE, YCKOPEHUE, BPEMSI.
* OTHOCUTEIBHOCTh JBIDKEHUS. TpaeKTOpHs JBIKEHUS.
* 3akoHbl MexaHuKkd Hetotona. Macca. Cuia. MHeprust. Buas! cui.
* 3aKOH BCEMHUPHOT0 TAroTeHHs. MICKycCTBEHHBIE CITyTHUKH 3€MITH.
* Kocmuueckas ckopocts. Cuiia Tsokectu. Bec Tena. HeBecoMocTs.
* Jlebopmarnusa. Cuna ynpyroctu. 3akoH ['yka. XKécTtkocTs Tena.
* Cuua tpenust. Conpotusienue cpensl. Koadduiment tpenns.
* 3aKOH COXpaHEHHUs UMITyJibca. PeakTuBHOE IBHKEHUE.
* 3aKkoH coxpaHeHus 3Heprus. Bumasl snepruu. PaboTa crirbl. MOIIHOCTS.
* PaBHoBecue Ten. Bunel paBHoBecus. [lonsitue MmoMenTa cuibl. Ilneuo cusl.
* [TonoxeHust MOJIEKYJIIPHO-KMHETUYECKOU Teopuu. VeanbHblil ras.
» Temmniepatypa. TerutoBoe paBHOBecHe. AGCOIIIOTHAS TEMITEPATYPA.
* YpaBHEHHUE COCTOSIHUS UICAIBHOTO ra3a. ['a30BbIe 3aKOHBI.
* Brnaxxaocts Bo3ayxa. Kpucrammnaeckue u amopdHbIe Tena.
* BayTpennss sHeprus. 3aKOHbI TEPMOANHAMUKH. TeIIOBBIE ABUTATEIIH.
* DneKTpocTaThKa. DiuekTpuieckue 3apsaasl. 3akoH Kynona. Konaencatopst.
* 3aKOHBI NOCTOSHHOTO TOKa. 3akoH OMa. Bujsl coeinHeHNH B LeTsX.
* Pabora u moutHOCTH TOKa. KopoTkoe 3ampIkanue. [Ipenoxpannreny.
* DJIEKTPUIECKUH TOK B pa3IMuHBIX cpenax. [Tna3ma, e€ cBoiicTBa.
* DneKkTpoMarHuTHas MHAyKnus. MHaykTuBHOCTh. CaMOMHIYKIHS.
* DJIEKTPOMAarHUTHOE Noje. DIEKTPOMarHUTHbIE BOJIHBL X CKOpOCTS.
* Tapmonunueckue konebanus. KonebaTenbHblii koHTYp. YacToTa KOeOaHui.
* [TepemenHnsrii Tok. Llenu mepeMeHHOTO TOKa M UX 0COOEHHOCTH.
* DnekTpuyeckuil pezoHanc. Paguorexnuka. [IpuHIUNB pagnoCBs3y.
* [IpousBoacTBO, Nepenaya U UCIOIb30BaHUE dJIEKTPUUECKON SHEPIHH.

* Onrtuka. Crkopocth cBeta. OTpaxkeHre U peIOMIICHUE CBETA.
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» Tuctiepcus. MaTepdepentus. Judpakmmst. AudpaknrorHaas peméTka.

* [TonepeyHoCTh CBETOBBIX BOJIH. [lomsipu3anus ceera.

* CrienpanpHas TeOpHsi OTHOCUTENBHOCTH. E€ mocTynats!.

* Uznyuenns u cnektpbl. CiekTpanbHblil aHanu3. CreKTpasbHbIE anmnaparsl.
* [1Ikana 371€KTPOMarHUTHBIX U3ITyYEHUH.

* CBeroBble KBaHTHL. SIBneHne poroaddexra. [aBnenue ceera.

* Crpoenue atoma. KantoBsie nocrynarsl bopa. Jlazepsl, nux npuMeHeHue.
* MeTtopl HAOJIOICHHS ¥ PETUCTPALINH HIEMEHTAPHBIX YaCTHII.

* PagnoakTHBHOE M3ITy4YEHHUE, €TO BU/BI M CBOHCTBA.

* 3aKOH PaMOAKTUBHOTO pacmaja. PaauoakTHBHBIE MpEBpPAICHHS.

» CtpoeHue aTOMHOTO siipa. SIepHble CUIIBL. SnepHble peakiuu.

* SInepHas sneprus. Snepusiii peakrop. [Ipumenenue saepHOi HEpruu.

* bronornyeckoe nefcTBIE paANOaKTUBHBIX H3Ty4eHHUH. [l03a H3ITydeHHS.
» dusuka 3neMeHTapHbIX YacTull. [lo3utpoH. AHTHYacTubl. KBapku.

» Opomonusa Beenennoii. Ctpoenue ConneuHoi cuctembl. CoHITe.

* CBsI3b MEX/ly CTPOSHHEM MUKPOMHUPA K MAaKpOMHpA.

» Omsnyeckas kapTuHa Mupa. Ou3nKa 1 HAyYHO-TEXHHUYECKHI ITporpecc.

» dm3uyecKre 3aKOHBI — OCHOBA TeXHUKH. HaHOTEeXHOIOTHH.

TEOPETUYECKUE 3AJIAHUSA THUIIA T.2.

Tekcm 3adanus: Tecmoewvie 3a0anus:

¢ DckajlaTop METPO NOAHUMAETCS CO CKOPOCTBIO 2 M/C. MOJKET JIn 4elloBeK, HaXOIIIUics Ha HEM, OBITh B
MOKO€ B CHCTEME OTCUETA, CBA3aHHOM ¢ 3eMuen?
*  Moxert, eciu ABMKETCS 10 3CKAIATOPY B IPOTHBOIIOJIOKHYIO CTOPOHY CO CKOPOCTBIO 2 M/C
*  MoxerT, eciu ABUKETCS B Ty e CTOPOHY CO CKOPOCThIO 2 M/C
*  MoxerT, eciiu CTOUT Ha ICKaJIaTOpe
*  He moxer HE ITpH KaKUX YCIOBHAX
» Jloaka moypkHA HOMAcTh Ha MPOTHBOIOJIOKHEIHN Oeper 1Mo kpaTyaiimemMy myTH (B CHCTEME O0TCUYETa, CBSI3aHHOM
¢ beperom). Moaynb ckopocTr TeueHus peku U, a MOAyJIb CKOPOCTH JIOJIKH OTHOCUTEBHO Bobl V > U.
Moyss CKOPOCTH JIOKA OTHOCHUTENHFHO Oepera JI0JKeH ObITh paBeH
< V+U 2) V-U 3)VVA- U4)WV2 + U2
*  Koopaunara Tena MEHSETCS ¢ TEYEHHEM BPEMEHH COTJIacHO (opMyJe
x=10-4t B eguaunax CU. Yemy paBHa KOOpIUHATA 3TOTO TEJIA YEPe3 5 ¢ MOCIe HaYala JBHKCHHUS?
e -20m 2)-10m 3)10m 4)30m
*  Hccnenyercs nepeMelleHue cIoHa U MyxXu. Mojenb MaTepualbHOW TOYKH MOXKET UCHOIb30BATHCS TS
OTIMCAHUS JIBVKEHUS
*  TOJBKO CIIOHA
*  TOJIBKO MYXH
* W CJIOHA, 1 MyXH B Pa3HBIX UCCIIETOBAHUIX
*  HH CIJIOHA, HU MYXH, TIOCKOJIBKY 3TO JKHBBIE CyIIIECTBa
¢ Yenosek 06omén kpyrioe o3epo quamerpoM 1 kM. O myTH, NPOHICHHOM YeJI0BEKOM, U MOJTyJIE €T
HepeMeIleHHs] MOXKHO yTBEPKIaTh, UTO
*  IyTb paBeH 3,14 kM, MOyIb IEpEMEIIEHUS paBeH | kM
*  IyTb paBeH 3,14 kM, MOyJb IEpPEMEILEHHs PaBEH HYIIIO
*  IyTb PaBEH HYNIO, MOAYJb IEPEMEIIEHUS PAaBEH HYIIIO
*  IyTb PaBEH HYNIO, MOAYJb NEepeMelleHus paBeH 3,14 kM
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*  Teno ABWXETCA B INIOCKOCTHU TaK, YTO BCE BpeMs HAXOANUTCS Ha NPSAMOH , HAyIIEH depe3 Hauallo CHCTEMBI
koopauHaT. Kakoe W3 ypaBHEHHMIT IPaBUIILHO OMUCHIBACT €ro Tpackroputo ( @ u b He pasusI 0)?
« y=ax+bh2) y= ax3) y= bx?4)x= ax+b
*  Touka ABMXKETCS IO OKPY>KHOCTH PafinycoM 2 M U €€ IIepeMeNIeHHe PaBHO 0 MO0 AuameTpy. I1yTs,
NIPOWCHHBIN TEJIOM paBEeH
e 2M 2)4m 3) 6,28 m 4) 12,56 M
*  JlBa aBTOMOOMIIS BMIKYTCS IO TIPSIMOM IOpOTe B OJJTHOM HAaIlpaBJIEHUH: OJMH CO CKOpPOCThIo 40 KM/4 , a
JpyTroii — co ckopocThio 50 km/4. [Ipu 3TOM OHU
*  cOmmxaroTcs
*  yIausroTcs
e HE U3MCHSIOT PACCTOSIHUE JPYT OT Apyra
*  MOTYT CONMMXKAaThCA, @ MOTYT yJaISIThCS
*  Teno, qBUTasCh NPSIMOIMHEIHO ¥ pABHOMEPHO B INIOCKOCTH, TIEPEMEIACTCS N3 TOUYKU A C KOOPIUHATAMHU
(0;2) B Touky B ¢ koopauHatamu (4;-1) 3a Bpems, paBHOe 10 c. Moayib CKOPOCTH Tena paBeH
e 03wMm/c 2) 0,5 m/c 3) 0,7 m/c 4) 2,5 m/c
*  ABTOMOOWIJIb IBMXKETCS TIO IIIOCCE C MOCTOSHHON CKOPOCTBIO M HAUMHAET TOPMO3UTh. [IpoeKnus yCKOpeHHs
Ha 0Cb, HAIPABJICHHYIO 10 BEKTOPY HAYaJIbHONW CKOPOCTH aBTOMOOHIIS
*  oTpHUaTelbHa
*  TOJIOKHUTENbHA
*  paBHa HYJIO
*  MOXET OBITh JIFOOOH TI0 3HAKY
11.Ha pucynke n3o0paxeHsl rpadMKi 3aBUCUMOCTH YCKOPEHUS OT BpEMEHHU
JUISL pa3HbIX BUJOB JBHKeHHs. Kakoii u3 rpaMkoB COOTBETCTBYET
PaBHOYCKOPEHHOMY JBIKCHUIO?
 TIpaduxk A 2)I'papuxb 3)I'padux B 4) I'papux I’

A B B r

12.YckopeHne TBDKHAKA Ha OJTHOM U3 CITYCKOB TPacChl paBHO 2,4 m/c?. Ha
3TOM CIIyCKE €r0 CKOpPOCTbh yBenuunBaetTcsi Ha 36 mM/c. Bpewms, 3arpaueHHoe
JBDKHUKOM Ha CITYCK, PaBHO
* 0,07c¢ 2)75¢ 3)15¢  4)30c¢
13.3aBucuUMOCTh KOOPJMHATHI OT BPEMEHH TP PAaBHOYCKOPEHHOM JIBIKCHUHU
BBIpaXKaeTcs
*  nuHEHHOW QyHKIHei
*  KBaJpaTHYHOU QyHKIHEH
*  TPUTOHOMETPHUYECKOH (PyHKITHEH
*  TIOKa3aTeNbHOHN (PYyHKITHEH
14.3aBUCHUMOCTH KOOPAUHATHI OT BpEMEHH JIJISl HEKOTOPOTO Telia
OMHCHIBACTCS ypaBHEHHEM X =12t-2t°. B kaKkoii MOMEHT BpeMeHH
MPOEKIHsI CKOPOCTHU TeJIa Ha OCh paBHA HYIIIO?
* 6¢ 2)3c¢c 3)2¢c 4)0c
15. T'opy mmnoit 50 M nepKHUK npoién 3a 10 ¢, ABUTasCh ¢ YCKOPEHHEM
0,4 m/c?. UeMy paBHa CKOPOCTb JIBDKHUKA B HA4ajle U B KOHIE TOpbI?

e 3Mcubmc 2)4dm/c u7m/c 3)2mcu8m/c 4)3m/ic u7wmc
16.B TpyOKe, 13 KOTOPOIi OTKayaH BO3IYyX, Ha OJHOW M TOM JKe BBICOTE
HaxXoAATCs ApOOMHKA, MPoOKa 1 NTHdke nepo. Kakoe n3 3Tux Ten paHbpie
BCEX JIOCTHTHET JTHA TPYOKH MPpH CBOOOTHOM IaJIEHUH C OJHON BBICOTHI?

e apoOuHKa2) mpobka 3) nruybe HepPo
4) BCe TpH Tea JOCTUTHYT JHA TPYOKH OTHOBPEMEHHO
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17 KameHs, OpoIIeHHBIH BEPTHKAIBHO BBEPX C IOBEPXHOCTH 3eMITH CO
ckopocthio 30 M/c, ynan o6paTHo Ha 3emiro. COpOTHRICHHE BO3AyXa
Maio. KameHnp Haxoauscs B NOJETE MPUMEPHO
Di5¢ 2)3¢ 3)4,5¢ 4)6¢
18.ITeprox oOpamieHns Tema, ABIKYIIETOCS paBHOMEPHO 110 OKPYKHOCTH,
yBenmamics B 2 pasza. HactoTa oOpamieHus
*  BoO3pocia B2 pa3a
*  YMEHBIIWIACh B 2 paza
* Bo3pocia B 4 pa3a
*  yMeHbIIMWIACh B 4 paza
19.I1epuon obpatenus 3emian Bokpyr CoJHIIa paBeH 0OJHOMY TO1Y,
panuyc opoutsl 3emnn paBeH 150 murH kM. CKOPOCTH IBIDKEHHS 3eMITH
1o opOHTE paBHA IPUMEPHO
«  30wMm/c 2) 30 xkm/c 3) 150 xm/c 4) 1800 km/c
20.BexTop ycKopeHHs IpH PAaBHOMEPHOM JBHKECHUH TOUKH TI0
OKPYXHOCTH
*  TIOCTOSIHEH I10 MOAYJIIO ¥ 10 HAaIPaBJICHHUIO
*  paBeH HYJIO
* TMOCTOSAHCH 1O MOAYJII0, HO HCIPEPBIBHO U3MCHSACTCA 11O HAITPABJICHUIO
* TMOCTOSAHCH MO HAalIPaBJICHUIO, HO HCIPEPBIBHO U3MEHACTCA 1O MOYJIIO
21.CryneHT u3MepsieT CHITy KUCTH CBOEH PYKHU C TOMOLIBIO TIPYKUHHOTO
cuiomepa. [1pu 3ToM ucnonb3yeTcs: CriocOOHOCTb CHJIBL:
A — U3MEHSITh CKOPOCTh T¢I, B — BBI3bIBaTH AehOpMaIIHio
e Tomeko A 2)tomeko B  3)mA,uB 4)Hu A, vuB
22.Cuctema otcuéra cBsizaHa ¢ aBToMoOmneM. E€ MoxxHO cuutaTh
MHEpUHUAIbHOM, €cli aBTOMOOHIIb
*  JBIKETCS PAaBHOMEPHO I10 MPSIMOJIMHEHHOMY yJaCTKy IIOCCe
*  pasroHsercs Mo NPsIMOJIMHEHHOMY Y4acTKy Iocce
*  JIBIKETCSI PABHOMEPHO 10 W3BUIIMCTOM JI0pore
o IO MHEPUHHU BKATBIBACTCA HA TOPY
23.CriopTcMeH CoBepIIaeT NPbIKOK B BEICOTY. OH HCIBITHIBAET
HEBECOMOCTb
* TOJIBKO TO BPEMs, KOT'Zla OH JIETUT BBEPX 10 IJIAHKHU
* TOJIBKO TO BPEMs, KOT'Zla OH JIETUT BHU3 MTOCJIC TPEOAOJICHUA TIJIAaHKU
*  TOJBKO TO BpeMsl, KOT/Ia B BEpXHEH TOUKE €ro CKOPOCTh PaBHA HYIIIO
*  BO BpeMs Bcero noiéra
24.]1Ba ky06a N3 OMHAKOBOTO MaTepHajia OTINYAIOTCS IPYT OT JIpyra Io
pa3mepy B 2 pa3a. Macchl kyO0oB
*  COBHNAJaT
*  OTIMYAIOTCS JIPYT OT Jpyra B 2 pasa
*  OTIHMYAIOTCA JAPYT OT JIpyra B 4 paza
*  OTIMYAIOTCA JAPYT OT Ipyra B 8 pa3
25. slonoko maccoii 0,3 xr nagaer ¢ aepeBa. Beibepure BepHOE yTBEpIKICHUE
1) si610K0 neticTByeT Ha 3emitro cuoii 3 H, a 3emutst He meiicTByeT Ha
SIOJIOKO
*  3emus meiicTByeT Ha s10710K0 ¢ cmitoit 3 H, a 1610K0 He HelicTByeT Ha
3eMiro
*  50710K0 M 3eMJIs He AEHCTBYIOT APYT Ha Jpyra
*  51010K0 M 3eMiIs ACHCTBYIOT IpyT Ha Apyra c cuioit 3 H
26. Ha nony nudyta, ABMKYIIETOCS ¢ TIOCTOSIHHBIM YCKOPEHHEM d,
HarpaBJIeHHBIM BEPTHKAJILHO BBEPX, JIEXKUT Ipy3 Maccod m. Uemy paBeH
BEC ATOTO Tpy3a?
+ mg2)0 3) m(g + a) 4) m(g - a)
27.3aK0OH BCEMUPHOTO TSATOTCHUS MTO3BOJISIET PACCUMTHIBATD CHITY
B3aUMOJEHCTBUSI ABYX TEM, €CIIH
*  Tena ABisAoTCA TenaMu CONHEYHOH CHCTEMBI
*  MAacchl T€JI OJMHAKOBBI
*  U3BECTHBI MacChl Tl U PACCTOSIHUE MEX/y UX LIEHTPaMH TSKECTH
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*  H3BECTHBI MacChl T U PACCTOSHHE MKy HUIMH, KOTOPOE MHOTO GOJIBIIE PasMepoB Tell
28.Kaxoif u3 rpaduKOB IPaBIIEHO OTPAKACT 3aBHCUMOCTh MOYJISL CYUTBI
BCEMHPHOT'O TATOTeHUS F 0T paccTosHus Mexay Teaamu I ?

1} 2) 3) 1)

29.CornacHo 3axkoHy ['yka cuia HaTsDKeHUS IPY>KUHBI IIPY pacTATHBAHUU
HPSIMO TIPONOPLHOHATIBHA
* e nuMHE B CBOOOIHOM COCTOSIHUH
* e IUIMHE B HATSHYTOM COCTOSTHUH
*  pa3HHUIE MEXIy AJIMHOH B HATSIHYTOM M CBOOOIHOM COCTOSIHHSIX
*  CyMMe JJIMH B HATSIHYTOM U CBOOOTHOM COCTOSTHHSIX
30.Ha pucynke npencrasieH rpagyik 3aBUCHMOCTH MOAYJISI CHITBI YIIPYTOCTH,

BO3HHUKAIOILEH NPU PaCTSHKEHHUU MPYKUHBL, OT €€ neopMaluu.
JK€cTKoCTh 3TOM NPYXKHUHBI paBHA
« 10 Hm 2) 20 H/™m 3) 100 H/m 4) 0,01 H/™m

Fynp,H
20
10

31.bpycok Maccoii m MOKOHUTCS HAa HAKIIOHHOW IUIOCKOCTH C YTJIOM HAaKJIOHA 0
KoadduimeHT TpeHus Opycka o MoBEpXHOCTE paBeH L. Cuiia TpeHus,

JIEHCTBYIOIAas Ha OPYCOK, paBHA

1)mg2) mg sina3) umg 4) umg cosa

32.Bpycok maccoii 0,2 K MOKOUTCS Ha HAKJIOHHOM TUIOCKOCTH (pHC.).
KoaddrmmeHT TpeHust Mex 1y MoBepxXHOCTAMHU Opycka ¥ I1ockocTH paseH 0,6.
Cuna TpeHus paBHa

30

+ 05H 2)1IH 3)1,7H4)2H
33.Teno paBHOMEPHO ABMYKETCS 110 TOPU3OHTAIBLHOMN TTockocTH. Curita ero
JIaBJICHUS Ha IUIOCKOCTh paBHa 8 H, cuna tpenus 2 H. KoaddumpenT tpenus
CKOJIb)KEHHUS paBeH

« 016 2) 0,25 3)0,75 4) 4
34.MamHa paBHOMEPHO HOAHUMAET Tesio Maccoi 20 kr Ha BeicoTy h=10 M 3a
Bpems t=20 c. Yemy paBHa €€ MOLTHOCTH?

« 100 Bt 2) 10 Br 3) 1000 Br 4) 1Bt
35.C moMoIIpio MPOCTOro MEXaHU3Ma

1) MOHO MONYYNTH BEIUIPHILI B CHJIE, HO HEJB3S MOJIYYUTh BBIMTPHILI B

pabote
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*  HEJbB3sI MOJTYYUTH BRIUTPHINI B CHIIE, HO MOKHO TTOJTyIHUTh BBIMIPHIII B paboTe
*  MOXXHO HOJIYYHUTb BBIUTPHINI U B CHJIE, U B paboOTe
*  HETbB3sI MOJTYYUTH BRIMTPHIIIA HU B CHJIE, HA B paboTe
36.Kunerndeckoii sHeprueit B BRIOPaHHOU cucTeMe oTcuéTa o0ranaer
1) Temo, ABMKYIIEECS CO CKOPOCTBIO, OTINYHON OT HYIIS
2) HOKOSIIIEECs! TENO, HOTHATOE HAa HEKOTOPYIO BBICOTY OTHOCHTEIBHO
MOBEPXHOCTH 3eMJIU
3)ynpyroe Teno mpu ero CKaTUH
4)ynpyroe Teyo IpH ero pacTsHKEHHN
37. 15151 TOTO 4TOOBI YBEIMYUTh KHHETHYECKYIO DHEPTHIO Teja B 9 pa3, HaJl0
CKOpOCTh TeJla YBEJINYUTh B
+ 8lpas 2) 9 pa3 3) 3 paza 4) 5 pa3
38.C bankona BeicoTOl h=4 M yman kameHs Maccoit m=0,5 kr. Moayib
M3MEHEHHS IOTEHIIMAILHOIN SHEPTUH KaMHS PaBeH
20 /[x 2) 10 Ox 3) 2 dx 4) 1,25 dx
39.ITapamfoTHCT CIycKaeTcst ¢ IMOCTOSHHOM ckopocThio. Kakue nmpeoOpazoBanus
SHEPTUH IIPH ITOM MPOUCXOIAT?
*  IloTeHnmanpHast SHEPIUA NapalllOTUCTA IPeoOpa3yeTcs MOTHOCTHIO B €0 KHHETHYECKYIO SHEPTHIO
*  Kunernueckas 3Heprus napamrroTHCTa ITOJHOCTBIO IPeoOpa3yeTcs B €ro NOTCHIHAIBHYIO SHEPTHIO
*  Kunernueckas sHeprus napamnrroTUCTa MOJHOCTBIO IPeoOpa3yeTcss BO BHYTPEHHIOIO SHEPTHUI0
MapaIloTUCTA U BO3TyXa
*  DHeprus B3aUMOJCUCTBUI MapalrroTHCTa ¢ 3eMyIEéH peoOdpa3yeTcs BO BHYTPCHHIOW YHEPTUIO
B3aMMO/ICHCTBYIOIUX TEJ U3-3a CUJI COTNPOTHUBIICHUS BO3yXa
40. KameHb OpoIieH BepTHKAIBHO BBEpX. B MOMEHT Opocka OH MMeT
krHeTH4YecKyto dHepruto 20 /Ix. Kakyro moTeHIIHaIbHYI0 SHEPTUIO OyaeT
MMETh KaMEHb B BEpXHEH TOUKE TPAEKTOPUU OTHOCUTENIHEHO YPOBHS, C
KOTOpOro oH 0bu1 Opomen? COnpoTHUBIICHHEM BO3/lyXa IpEeHEOpeUb.
«  0[x 2) 10 Ix 3) 20 dx 4) 40 Tk
41.YcnoBus paBHOBECHS MaTePHAIbHOM TOUKH M TBEPJIOTO TEJIa B MHEPLIUAIBHON
cucTeMe 0TcuéTa TpPeOyIOT paBeHCTBA HYIIO
*  TOJBKO PABHOAEHCTBYIOIIEH CHJI B IIEPBOM CIIydae U TOJIBKO CYMMBI MOMEHTOB CHJI BO BTOPOM CIIydae
*  TOJBKO CyMMBI MOMEHTOB CHJI B TIEPBOM CJIy4ae U TOJIBKO PABHOJEHCTBYIOIIEH CHII BO BTOPOM CIIydae
*  TOJBKO PaBHOJAEHUCTBYIOUIEH CUIJI B IEPBOM Cllydae, HO PABEHCTBA HYJIIO U PaBHOAEHCTBYIOUIEH CUIT U
CYMMBI MOMEHTOB CHJI BO BTOPOM CITy4ae
* ¥ PaBHOJEHCTBYIOIIECH CHJI, 1 CyMMBI MOMEHTOB CIJI B 000OMX CITydasix
42.Ppryar HaXOUTCS B pABHOBECHH IO AeHcTBHEeM AByX cwil. Cuma F=5 H.
Yemy paBna cuna F,, eciin uiedo cunsl Fy paBro 20 oM, a miedo cuiel F)p
paBHo 10 cm?
« 25H 2)5H 3)1I0H 4)20H
43.J1aByieHne TBEPAOTO Tea Ha MMOBEPXHOCTh — 3TO OTHOILECHNUE MOJTYJIS
1) cuutbl TSKECTH Tela K IUIOMIA i COMPUKOCHOBEHHS
2) CHJIBI B3aMMOJICHCTBHS TENA HA TOBEPXHOCTH K TUIOTIAIH
COTIPHUKOCHOBEHUS
3) nmepreHANKYIISIPHON COCTABIISAIONICH CHITBI BO3ICHCTBUS Tela Ha
MOBEPXHOCTH K IJIOMIAIN COIIPUKOCHOBEHHS
4)KacaTeNlbHOM COCTABIISIONIEH CHITBI BO3JEUCTBHS TENIa Ha
MOBEPXHOCTS K IIOUIAIU COPUKOCHOBEHHUS
44 Yemy nprMepHO pPaBHO JIaBJICHHE, CO3/IaBaeMoe BO/I0i Ha riyouHe 10 m?
1) 10* Ia 2) 2x10*I1a 3)10°I1a 4) 2x10°1a
45. OgHOPOIHOE TEJ0, MOJHOCTHIO MOTPYKEHHOE B )KUAKOCTB, TOHET, €CIIH €T0
IUIOTHOCTH
e OoJbIIE TUIOTHOCTH KUAKOCTH
*  MEHBIIIE INIOTHOCTH JXKUAKOCTH
*  paBHA IUIOTHOCTH XKHIKOCTH
*  Oosbllle MM paBHA IUNIOTHOCTH >KUIAKOCTH
46.1Tpu B3BEMIMBAHMH IPy3a B BO3AyX€e MMOKa3aHWe AruHaMoMeTpa pasHo 1 H.
IIpn onmyckanuu rpy3a B BOAy MOKa3aHUE TMHAMOMETPA yMEHBIIAETCA 10
0,6 H. BriTankuBaromias cuiia B BOJIe paBHa
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+ 04H 2)0,6 H 3)1H 4) 1,6 H
47 .3a kakyro gacTh nepuoja T Imapuk MaTeMaTHIECKOTO MasSTHUKA MIPOXOIUT
IyTb OT JICBOTO KpaifHEero IOJI0KEHHUS [0 [TOJI0KEHUS PAaBHOBECHS ?
« 1T 2) 12T 3)1/4T 4)1/8T
48.ITpu rapMoHIYECKIX KoJieOaHMsIX B0k ocu OX KoOpAWHATa Tella H3MEHACTCS
o 3akoHy x=0,02 cos 20nt (m). Uemy paBHa 9acToTa KOJCOAHIHA
yCKOpeHHUs Tena?

e 20nInm 2)20 T 3) 50 T'u 4) 10T
49.B ypaBHEHHH rapMOHHYECKHUX KoJeOaHuii x=A cos (ot+@o) BeMHYHHA ®
Ha3bIBACTCSI

*  (asoit

*  YacTOTOH
*  CMEIMICHHEM OT IOJIOXKCHUS PaBHOBECHS
e IIUKINYECKOH 4acTOTOM
50.5BneHne pe3oHaHCa MOXKET HAOJIOAaTHCS B
1) mo6oii KoebaTeapHOM cucTeMe
2) cucteme, COBepIIAOIEH CBOOOIHBIE KOICOAHHS
3) aBTOKOJIEOATETBHOM CHCTEME
4) cucTeMe, COBEpIIAIOIIEH BBIHYKICHHbBIE KOJIeOaHUs

TEOPETUYECKUE 3AJIAHUSA TUIIA T.3.

Tekcm 3adanus: Pacuémmnole 3a0anusn:

*  ABTOMOOWJB TporaeTcs ¢ MecTta ¢ yckopeHmeM 2 M/c?. KakoBo ero mepememienne 3a 6 cek? Kakyro
CKOPOCTB OH HabepeT 3a 3To BpeMs?
* 3a 5 cek 10 PUHHUIIA CKOPOCTH BEJOCUIIETUCTa paBHsIeTcs 18 kM/4, a Ha puHume 25, 2 kM/4. Onpexnennre
YCKOpEHHE, C KOTOPHIM (PMHUIIUPOBAI BEJIOCUIICANCT.
* [ap maccoil 1kr cramkuBaeTcs C IIApOM HeU3BeCTHOW Macchl. IlonydyeHHble UMU ycKOpeHus: paBHbI 0,2
Mm/c? u 0,4 M/c? cooTBeTcTBeHHO. OIpeaeuTe Maccy BTOPOTO miapa.
*  Ecmu nox neiictBuem cuibsl 10H Teno aBmkeTcs ¢ yCKOpeHHEM
2 M/C?, TO C KAKUM YCKOPEHHEM OY/ET JBUraThCs 3TO TEJO MOJ JIeHCTBUEM
cuibl 25H?
*  ABTOMOOWIb Maccoi 2 TOHHBI, TPOTasiCh C MecTa, porren myTh 100 meTpoB 3a 10 cexyna. Haiinure cumy
TATH aBTOMOOMIA?
*  OmpenenuTh ITyOWHY OBpara, €Cid yIaBIOINiA KaMeHb JOCTHTaeT ero aHa 3a 0,03 MUHyTHL
*  PaccunTarh CKOpPOCTH IBMKEHHSI NCKYCCTBEHHOTO CITyTHHMKAa 3€MJIM 110 KPyroBOW OpOuUTE, BHICOTa KOTOPOH
Haj noBepxHocThio 3emin 600 kM. Pagnyc 3emnu 6400 kM, Macca 3eMiu 6x10%* xr. (OtBeT naTh B KM/C)
+ Ilpm momxone K CTaHIMK IMOE3] YMEHBIIMI CKOpOCcTh OT 90 kM/4 1o 45 kKM/4 B TedeHHe 25 CEeKyHI.
OnpenenuTs yCKOpEeHUe Moe3aa.
»  Karep, Tporasch ¢ MecTa, 3a 2 CeKyH/IbI HAOUpaeT CKOPOCTh 16 M/c.
C xakuM ycKopeHHeM ABIKeTcs Katep? UeMmy paBHO €ro TepeMelIeHune 3a
3TO BpeMs?
e IMapsr maccoit 600r m 900r cramkmBaroTcs. Kakoe yckopeHHe TOIYYUT BTOPOW Iap, €CiM YCKOPECHHE
nepsoro mapa 0,3 m/c’.
*  Ecmu nox neiictBuem critel 20H Teno ABIKETCS ¢ YCKOpEHHEM
5 M/c?, TO KaKyIo CHITy HaJI0 IIPUIIOKUTH K 3TOMY e Tely, YTOOBI COOOLIUTh
eMy yckopenue 1 M/c??
*  ABroMoOwis Maccoil | TOHHa, Tporasich ¢ MecTa, pa3roHseTCs 10 CKOpocTH 72 KM/4 Ha paccTostHuu B 100
M. Halinure criny Taru aBTOMOOMIIS.
*  CkoJbKO BpeMEHH CBOOOIHO I1aJ1aJI0 TEJIO, €CJIM B MOMEHT IaJIeHHsI €ro CKOpocTh paBHa 50 m/c?
*  Paccumrars CKOpPOCTH IBHKEHHS NCKYCCTBEHHOT'O CIIyTHHKA 3€MIIH 110 KPYroBOW OpOuTE, BHICOTa KOTOPOH
HaJl OBEPXHOCTHI0 3eMitr 600 km. Pammyc 3emmn 6400 kv, macca 3emmn 6x10°* kr. (OTBer aath B KM/C)

2.2. [IpakTHyeckue 3aaHUs
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HPAKTUYECKHWE 3AJJAHUA TUIIA I1.1.

Tunoeoe 3a0anue:akKypaTHOE BEICHUE 3aIMCEN 3aHATUI B TETPaau, CAMOCTOSTEILHOE BBIMOTHEHUE
KOHCIICKTOB IO Y4eOHOM JIuTeparype.

NPAKTUYECKHUE 3AJTAHUSA THUTIA I1.2.

Tunoeoe 3ad0anue: Konmpononvie padbomol no memam:

"Mexanuka'

" Monexkynapnaa ¢pusuxa u mepmoounHamuka '
" Inexkmpocmamuxa'’

" Dnexmpoounamuxa '

" Keanmoeas ¢uzuka'

Mexanuxa'

Bapuanmlaemopa I pomyesa O.H. Temamuueckue KOHmMpoJibHblEe U CAMOCHMOAMENbHBLE PADONLb
Kunemamuxa
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Kunemarnea

KOHTPOJBHAA PABOTA

BAPHAHT M 1

Al. Kagoe Teno, U3 DEPEUHCAEHHBIX HHMKE, OCTABIAET BHIHMYI
TPAEKTORH T
1) KaMenL, NagamoiiHEi B ropax
2) MAay B0 BPEMA MTDR
3) JIsnEune, NpoKIAILIBAKNIMA HOBYH TDACCY
4) JIlerkoaTaeT, COREPIIANIIHA NPLIKOK B BRCOTY

B[N
R

[+
[H[E

A2, MarepHansHAR TOYKA, ARHTAACE NPAMOAHHERHO, TepeMec-
THAACE M3 TOMKM ¢ KoopauHaTamu (—2; 3) B TOMEY © HOOR-
puHaTaMu (1; 7). OOopeleqdTe OIPOSKIHE DRKTODE IEpDEME-
IWEHHA Ha GCH KOODAWHAT.

1) 3 ma: 4 M )3 M =4 M
2y-dmdm 4) -3 m; —dm

[l =],
Qooos

A3d. Bo BpeMa nogbema B TOpPY CHOPOCTE BEIGCHIEINCTA, OEM-
FANMLErOCA NPAMOTHHENHO M PABHOYVCHODEHHD, MIMEHMIACE
aa B c or 5 m/c go 3 m/c. IIpH oTOM VCKODEHHE BETOCHIIEIH-
cTa DBLIO DABHO
1) —0,25 m/c* 3) -0,9 m/e?
2y 0,25 m/c" 4) 0,9 m/ct

DIEEEEY

oooOs 00008 Opooa

Ad, Tlpyr opAMoTHEEHHOM pPABHOVCHODEHHOM OBIMKEHHH © Ha-
HAMBHOH CHODOCTBE), PABHOH HYNH, DVTh, NPpoAIeHHERN Te-
f0M 34 TPH CERVEIRI OT HAYATA ABMMKEeHHA, DGOAbLIE TYTH,
TpoHAEHHOTD 34 NEPBYE CEKVHIY, B
1) 2 pasa 2) 3 paaa 3) 4 paaa 4) 9 paa

(el =iy

Ad. Ha rpadmre naobpameHs 3aBHCH-
MOOTE NPOSKIHH CHODOCTH TENd, | R R
AEMMVIIEroCcH Baoabh ocw OX, or Do
apeMenn. Kakoe nepesdeiiedde co-
BEPINHIO TENO K MOMEHTY BDEMEHMN
t=5¢?
1)2m B m
2)6 M 4) 10 m

[l [nl=]

24
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CKPI'VTUC

Auem 27

Koarpoaeuas padoTa

Bl. Barom mapuroi 2,4 M, gswsyomiies co cropocteio 15 m/e, ﬂ
6611 mpofinT myned, TeTerueid NeprneHiHKEYIADHO K HAIDAB-
NEHHID ABHMMEHHA Baroma. CMemesse OTBEPCTHHA B CTEHAX
BATOHA OTHOCHTEARHO ApyT Apyra 6 cm. Hafigure cropocTs

Iy/IH.
B2, llga mEHBA pPAZHOMD DATHYCA CO- =
eIMHEHE PEMEHHOH nepematueil [Aal]

NpPHBENEHE BO BPAINATENBHOS IBH- A B @D
seHAe (oM. pHe.). Kax usMermswoTom @1 @D
NEpeYHCIeHHEIE B MEpBOM CcTOoxOme

(QHEHYECKHE BEIHYHHLI [PH TEpe-

X0oOe OT TOYWKH A B Touxe B, ecan
PEMEHE HE npommabmae'l?

DHIHNYECKHE BENTHYHHEL HX HAMEHEHHE

A) THHeHAR CKODOCTE 1) ypenumunTcH

B) mepwon spamieHuA 2) YMEHBITHTCA

B) yraonas cRoOpoCTh | 3) He HIMEHHTOH
A | B B

Cl. B reuwenne 20 ¢ pameTs noJHHMAeTCH ¢ NOCTOAHHEIM YCHO-
pennes 8 M/c’, NOCHE MEro NEMFATENM PAKETH BhIKIHMAKT- ;ﬁ
ca. Ha gagoll makcumaienoil secore nofeana paxkera?

25

Bapunam 2
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BAPHAHT Mt 2

Al. HeenepyveTel nepeMelnieHHe Momany ¥ Gabogrn. Mogens ma-
TEPHAARHOH TOUKH MOMCT HONOILIOBATLEA A8 ONHCAHKA

(o] fes] [l =],
EEEE

NEHMHEHNA
1) Toasko nouwagn 3) v momagn, ¥ GabouKy
2) ronsro Gafousn 4) uu nowagu, Hr Gabourn

A2, B rpyfonposode ¢ MAOMAIRD DonepedHoro cevenna 100 ca’
HeldiTh NBMMETCA o0 cKopocTeie 1 m/c, Hakoi ofwem HedTH
OpOXOgHT no Tpyonposogy B Tedenne 10 mua?

1) 0,1 w* 3) 6 M
2) 0,6 »* 4) 60 n®

L] [cal o] (=]
ERRE-

A3, ArToMobHAL IEMMETCA Mo WOCCE ¢ MOCTOAHHOH CHODOCTRED
H HAYMHAGT PA3rOHATECH. [IpOeKIIHE VOHODEHHS HA OCh,
HANPARJNEHHVE) [0 BEKTOPY HAYANERHOH CHODOCTH ABTOMO-

[&]eal[pof[ =]y,
OO0

Guas
1) orpruarensHa 3) pasHA HYIH
2) nonoMHTeIbHA 4) moseT GeTh AH60H M0 3HAKY

Ad, Kaperka cnyckaeTcd 00 HAKIOHHON [IOCHOOTH, JIHHOM
15 cm B8 Tewenne 0,26 ¢, OnpegeauTte yeROpeHHME HAPETHH,
BCOH OBHMEHHE HAYMHHAETCH H3 COCTOAHHA MOKOH.

1) 1,7 m/c® ) 4.4 m/fct
2) 2,2 wmict 4) 6,2 m,/c*

LY (S}
& OO0

AS5. Ha pHeyHKEe OpeicTasied rpadHi SaEHCHMOCTH TYTH & BE-
IOCHOEAHETa OT BpeMeHd !. B KAKOM HMHTEDBANE BDEMEHH
BENOCHNEIHET He ABMranca?

[l [rl[=]
AR

10r0coolc
20r1caodc
3)0r3cnodom
4) 0T 5 ¢ B ganee

26
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Kontponsuas pabora

Bl. Ha ovra 60 M cxopocTh Tela YMOHBNIHMMACE B TPH Daza 5a
20 e. OnpegendTe CRODOOTE TONA B HOMIE OVTH, CUHTAS VO- ﬁ
KOpEHHE TOCTOAEHEIM,

B2. Ha nopepXHOCTE OUCKA ¢ IEHTDOM B

Touke () HaHecHH ARe TOUKH 4 W B ﬁ
(npuyenm OF = BA), v npueenn jHck 4 @D
BO BpANEHEE ¢ OOCTOAHHON NHHEHR- IE”:l
HOH crOpocThi (cM. puc.). Hag na-

MEHATCA NepeyHclIeHHBIE B NepROM

crogfitne fHanYecHHe BENHTHHEL TPKH

nepexome oT TouKn A K Touxe BY

OHIHYECKHE BEMTHYHHEI HX HEMEHEHHE

A) yrIoBAS CHOPOCTE 1) yeenuuuTes

B) mepuon ofpamesis no oKpyHHOCTH 2) yMeHLITATCA

B) ueHTpOCTDEMHTEALHOE YORODEHNE 3) He MAMEHMTCR

A B B

Cl. Aopocrar noguumaeres ¢ Bemau ¢ yewopenmwem 2 m/c® mep- ,ﬂﬂ
THRANEHD BRepK Oed Hauanesoi cxopoctd. Yepea 20 ¢ nocne
HAYaTa ABHMMEHHA M3 Hero Bmnan npesmer. Onpefendrte, Ha
Kakoi HaRboAsIeH BLICOTE OTHOCMTENLHO JeMAN NODBIBAN
NpeaMEeT,

27
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PryTUC TYPU3SMA V1 CEPBUCA»
e T e
CP-8. PaBHoyciKOoPeHEOe FPFnG OB eiEOe T F0OSHH S
(Y PABHESHE FOOODEH A TEL, P ST B P T}
— 1 f 2 3 ]
1 A0 ra | — 3 ma o, = 4 + B3
= 3 ra | =, = —ds = " 3 S
-9, TpadpEHEH KHEENETHYE CEEM 156709 HEH
§ 1 = 3
1| 1 re o B ra ¥ e R A TACE
= [ 2 ra ot 2 e e
CiP-J0. CeoGoanos NaNcHHE (BePTHIKAMBEHEBLI O-Ccos)
] i T = )
1] 50 ra o | B0 S B8 cembnMy Ry OV EHAY
=z | 15 rasc | F.6 ra A5 ra
CF-F 7. [IEHEeHHE 0 OISO T H O D0 T O ST B EO R
T MOOUIY JEBCE RO MG T B
L 2
i 5o 0,628 Mo 12.58 paasc
| = 0,25 T 28,85 oo 5 pan/c
CF- 2, Ehe s oo 1 EHen S Te b 0 W0 [0 e 5 L1 e
[ i = a
i 1.25 ra/c? B 4 pasa MMeHLIIARTCA B 2 paza
=2 B.6 ra " PruaeHbpluHTCeA B D pas W MeHLIEASTCH B 2 [rala
CP- 3. CroSogmoe maagesmime (FopHIoHTaA TN LIH Gpoeoic, ool T VTJEon )
T I I = T =
i B | LT 20 s
=2 2400 ra I 2,55 c 2 c
KoM poaba R EGorrta
Al A =] e s B B2 I (&5
1 = 1 1 =+ 1 G pa F12 | 2850 m
= = & 2 = =2 L.5 ras FE2 AEEC
=] =2 3 = EE] h | 1,35 ma F21 40 o
A A E ] A a | O.8 oS FE1 =, 3T o
5 =2 3 =2 1 4 [ 32 sa E¥er 5 c
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Hasamera

KEOHTPOJBHAH PABOTA

BAPHAHT Mt 1

Al. CoereMa oOTcueTa cBAzaNa ¢ soTolpeiom. Oma seaseTca
MHEDIHAILHON, SCIM MOTOL WK
1) AEMAETCA DABHOMEDHO IO NPAMOTHHERHOMY YUACTHY II0CCE
2) pasroHAeTCA MO NPAMOTHHERHOMY YHACTEY MOCce
3) pERmeTeR PABHOMEDHO MO HABMIHCTOH mopore
4) no MHEPIHMH BRATHBASTCA HA TODY

[ feslml=]
EEEEL

A2, Ha nesoM PHCYHEE OPEICTABTEHB! BEKTODE CHODOCTH H Vo-
wopenna Teta. Kawxolt M3 9eTRIpEX BEKTODOS HA MpDAROM M-
CYHKE VHASHIBAST HANDABISHHE BEKTODA DABHOIEHCTBYIOMeN
BOEX CHJ, JEACTEYIOIIHE HA 9T0 TEmo?

[Blfelrl=]is
EEEEN

ni 2)2 4) 3 4) 4

A3, ¥ nopepxmocTH FeMIH HA KOCMOHABRTA OeficTEVET MDABMTALM-
‘onHad cuna G40 H. Kakas rpasqtailodHas cuna gefcteyer
o CTOPOHBLD 3eMJIM HA TOTO JHe HOCMOHAHTA B HOCMMYMECKOM
kopafine, OBHMVIIEMCA 0 KPYVrosoH opbaTe BoRDYT SeMIH
HA PACCTOAHHH OJHOTD SEMHOTO DAIHYCA OT €€ NoBepXHOCTH?
1) 320 H 3) 160 H
2) 213 H 4)80 H

[Bl[lpl=]n,
Oo0dDs

Ad. Ha prcyHxe npegcrabied rpadMi SABHCHMOCTH CHIBL YIPY-
FOCTH MPYIKHHEL OT BeTHYHHE ee gedopdanmn, AlecTrooTh
2TOH NpPYHHHE DABHA

1) 0,02 H/m
2) 2 H/m
3) 20 H/m

4) 200 H/m 0,05 0,1 0,15 0,2 Ax, m

(] [ea][n] =],
Ooo0oA

0

g




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE
YYPEXXIOEHNME BbICIIETO OBPA3OBAHIA

«POCCUVICKUV TOCYJAPCTBEHHbBIV
YHUBEPCUTET
TYPU3MA VI CEPBUCA»

CKPI'VTUC

Aucm 32

KonTtponsuas pabora

AS. Bpycor Maccoit m OOHOMTER HA HAKRIOHHON MIOCKOCTH ¢ Yr- | o.[F

moM HakgoHa o (oM. pre). KosdepuowenT TpeHHs OGpyera O mD
MOBEDXHOCTE paBeH 1. CHaa TpeHWs, Aed-

CTRYIOINAA HA GpYeoK, DABHA
1) mg 3) pmg
2) mgsing 4) pmgeosa

Bl. VeTasoBuTe cOOTEETCTAREe Mexcqy TelaMy CogHewdHo# cHOTe- ~H

MEl H HX XAPAHTEDHCTHRAMM. ]
TEJOD KAPARTEPHCTHEA B[]

A) Benepa 1) nanpune rugpocheps Bl ]

B) JIyua 2) HaTHyHe GOJRIIOND THOTA COYVTHHKOR

B) Hnurep 3) OTCYTCTEHE ATMOCHeDE

4) napAHKoBRIA aduperT
5) cMena ppeMeH roga

A B B

g

Bpyveor maccoil (0,5 Kr npHsat ¥ pepTHEANLHONR CTEHE C CH-
aoit 10 H., KoodwbunumesT rpesus cHONLMENHA Mexgy bpy- ﬂ
croM W cTeHol papedn 0,4, KHawofl BenMYHHRI CcHIY HALD
NPHIOHENTE K OpyeKy, yTolkl PABHOMEDHO NOAHHMATE ero
BEPTHEANBHO BEEpXT

C1. Onpegenure Maccy rpysa, HoTopeill HyxHO cOPOCHTE © A3pO- ,ﬂ
CTATH, MEMMVIIEIDCH PABHOMEDHO BHM3, 4Tolbl OH CTAN JBH-
TATBCA € TAKOH Me 00 MOIVIK CKOPOCThIe BBepx. OOuas
MAacca AspocTATA B orpysa 1100 kr. ApxwmegoBa cuaa, mei-
CTRVIOUTAA Ha aspocTar, papna 10 xH. Cuay compoTHBAEHHA
BO3IVEA NPH OD0IBEME H COYCKE CUMTAHTE OMHHAKOBOH,

a1
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OENEPAJIBHOE TOCYOAPCTBEHHOE BIOJIKETHOE OBPA30BATEJIbDHOE
YYPEXXIOEHNME BbICIIETO OBPA3OBAHIA

«POCCUVICKUV TOCYJAPCTBEHHbBIV
YHVBEPCUTET
TYPU3MA VI CEPBUCA»

CKPI'VTUC

Aucm 33

Tereamitsca

BAPHAHT M 2
HE Al. B HEepuuansa0il cHoTeMe oTcuyeTa cHIA F ocoofugaer Temy
] maccofl m yewopenwe a. Kax HoMeHHTCA YOKODEHHE Tena,
211 eCH MACCY Tega B 2 pasa YVEEAHYHTE, 8 NefiCTEVIOIIVID Ha
E1|l] HEM CHIY BIBOE YMEHBIIHTE?

a2

1) ¥eenwunres & 4 pass 3) ¥menwwmres B 4 paza
2) ¥ueHsunTes B 2 pasa 4) ¥renuuuten 8 2 pasa

AZ Tpva HA HHTH COREDINAGT CROGOAHLIG KOJTE-
faHHA Mexqy ToukaMd 1w 3 (om. pue). B
KAKOH TouHe YCKODEHNE MPYIa pAEHO HYmoT

1) Toapko B Touke 2
2)B Tourax 2 u 3

3) B roukax 1, 2, 3
4) Hu » oguoit Toumxe

Ad. ¥V nosepxHOCTH JEMIH HA KOCMOHARTA MeHCTBYET TDABHTATIH-
onHad cuaa 630 H., Kakad rpaBMTAIHOHHAA CHIA ZeficToyeT
o0 CTOPOHE! 38MIH HA TOTO Me KOCMOHAERTA B KOCMMHUECHOM
gopadne, KOTOpRHA © [OOMOUILKY PEAKTHEHEIX JBHCaTedel
VACDIKHBARTCH HONOABMMCHO OTHOCHTENEHO J3eMAH HA pac-
CTOAHHH JBYX 88 DAIHYCOR OT 38MHOA noBepxHOCTHY
1) 316 H 3) 1576 H
2) 210 H 4) TOH

Ad

B npouecee IKCNePHMEHTANBHOTD HCCASJOBAHHA MECTHOCTH
TPEX TDPYVMHH [OIVHEHE JaHHEE, KOTOPRE NPHBEIEHB! B

Tabanme.

Cuaa (F, H) 0 10 | 20 | 30
Hedopranns npyseunet 1 (Al ew) | 0 | 1 | 2 | 3
JHedopmanua opyssaas 2 (A, oM) 0 2 4 G
Jedopmauna opyraas 3 (Al, em) L] 1.6 | 3 | 4.5

HecTroo T NpYyH#HH BOIPACTAET B TAKOH TOCAETOBATENBHOCT

1)1, 2, 38; 4)2, 3, 1;
2)1, 3, & 4) 3, 1, 2.




®E[IEPAJTBHOE F'OCYJAPCTBEHHOE BIOKETHOE OBPA30BATE/IbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 34
TYPU3SMA V1 CEPBUCA»

Konrpoasaas pabota

A5. ¥ nepeoil rpamn Gpycka B OpMe DApANTeTenHmens To- | « B
mans ¥ kosddUIHenT TpeHs o cTon B 3 pasa Gomeme, wem | [1][]
¥y BTOpOi rpasd. CoraacHo 3aR0HY CYXOT0 TREHMA NPH epe- 211
BOPAYHBAHHK OPYCHA © NMepBOH FPAEHU HA BTODYH) CHIA Tpe- =]

HuA Bpycka o eTon (4]l ]
1) He HaMEHHTCH 3) ymespnTCeH B 9 pas
2) ymenslraTeA B 3 pasa 4) yeenHuHTCA B 3 pasa

Bl. VeranoeuTe cooTBeTcTEHE Mexcqy TenaMy ConmeuHod cHore-
MBI H HX X8DAKTEDHCTHRAMMN:

LI
BEE

TEJQ XAPAKTEPHCTHEA
A) Catypn 1) waawane regpocheps
B) Berepa 2) HaauuHe GOMBIIOTO YHOIA COVTHHEOE
B) JIyua 3) BRIGHIEAST NPHIHER H OTIHER HA 3eMIe

4) HATHYHME HA NOBEPXHOCTH MOpP BYJIKAHH-
YECHOrD THIA
3) eMeHa BpeMeH roga

A B B

B2. Mapamorner maccoii B0 kr covekaeTcd Ha NAPANIKTE ©
YCTAHOBMBIIEHCA cropooTeie 5 m/e. Kakoft Oyaer yerano- ‘ﬂ
BHBIIAACA CHOPOCTE, eCAW HA TOM e NAPAMITE GVIer
COYCKATRCHA MAALYHK maccol 40 wr? CumrTars, 9To cHIa
COMPOTHBEACHHA BOGOYXA NPONOPIHOHANRHA CKODOCTH Ia-
PAIIKTA.,

Cl, Kaxyw HaYaNbHYW CEOPOCT: HAA0 coOBIIHTh TENY BBEEpX ﬁ
BAOAE HAKNOHHOE NAOCKOCTH, 4TOOH OHO JOCTHTAO e Bep-
wHHET BricoTa HAaxaoHro# maockoctH 6 M, ee gamEa 10 M,
& HoappHnHesT Tpenna 0,4.

53
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®E[IEPAJTBHOE F'OCYJAPCTBEHHOE BIOKETHOE OBPA30BATE/IbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
VYHUBEPCUTET
Aucm 35
TYPU3SMA V1 CEPBUCA»
Orreersl

CP-29. MunaMuea JTRHEOAHT N0 OEPYRHOCTH

1 2 3
1 2 m/c 4000 H 20 paa/c
2 0,27 0,225 1.4 c
Konmpoasias pafoma
Al A2 Ad Ad A5 Bl - B2 C1
1 1 1 3 4 2 432 9 H 200 gr
2| 3 1 | 4 3 2 | 248 | 25mjc | 138 m/c
3 1 2 [ 3 i 2 452 | 3,64 m/c | 0,625 /e’
1 3 3 | 4 2 1 342 1H 0,15
5 4 4 | 3 4 2 243 10 H 16 H
CTATHUKA. TMOPOCTATHUKA
Camocmoamenshibie pafoms
CP-30. MomesaT ¢HILI
i 2 3
1 400 H gcnsu_ F tcosa
2 100 H faino F,.Ecasu
CP-31. ¥cnopHe pasHosecHA pevara. [earp mace
1 2 a
1 | Ff, +Ff,=Ft, nnn Ff, - Ff, - F&;, =0 | G0cm 200 H
FE, =Fyl,+ Ef, unn Fl, + B, - F€, =0 | 10em | o= arcctg(2u)
CP-32. [lagnenne TEEpIOTD TEAA
1 2 3
1 _ Fsino 00° 104 =lla
8
2 p= % o° ¥eenmupres B 2 paza
CP-33. [lanaeane MHIKOCTH
I 1 2 3
1 14,42 MIIa - 25,6 H 1250 xH
| 2 700 wr/m* 408 H 32 xH

181
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®E[IEPAJTBHOE F'OCYJAPCTBEHHOE BIOKETHOE OBPA30BATE/IbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN B
YHUBEPCUTET
Aucm 36
TYPU3SMA V1 CEPBUCA»

Konrponenanr pafora

Bl. Ha pHCVHKE TOKAZAH Trpadii P, 10°TIa .

HIMEHEHHH JABIEHHS HISANLIOND &0 R ﬂ
rFA3A TPH ero pacirdpeHHn. Ka-
Koe KoJmdecTBo rasoofpassoro 20T
BEIECTER (B MONAX) CONEpIsUTCH 20
B 3TOM COCVAE, SCI8 TeMIepaTypa
raaa pagHa 300 K? Oreer orpyr-
JHTE 0 MemoTo WHeTE.

0 0,2 04 06V,

B2. B cocyne HenameHHOro ofbeMa HAXOAWMIACE NPH KOMHATHOH | .07
TEMIEPATYPE CMECh ABYX MOSANBHBIX rasos, no 2 mone kax- | [A][]
gore. IlonoBMHY comep@HMOro cocyda BHIOyeTHan, a satem | [B][ ]
HZoBABHIN B cocyd 2 Moak mepporo rasa. Kag mamenmnancs B | [B][ ]
DesyIRTATE NADIHATEHLIE DABRIEHHA FA30B M HX CYMMapHOe
HABRNEHHE, ECJOH TEMIOEDATYDA MAS0E B COCYIE NOLIEDHHBA-
NACL MOCTOAHHONT

K wkamigodl noswuous nepBoro croafua noglepure HYMHYD
MOZHIHK BTOPOTD H 3AMHITHTE B Talaxuy BmOpaHHbe Undg-
Dbl Mof COOTBETCTEYEOMIMME OVEHEAMH.

OHANYECKHE BENTHYHHEI HX H3MEHEHHE
A) mapuHANLHOS JABRTEHHE NepBOTO rasa 1) yeenHuHIOCE

B) napuMantHce faBfieHBe BTODOD FA28 2) YMeHEIHIOCE
B) naraeHWe rass B cOCyme 3) He HAMEHHAOCK

A B B

Cl. lopmens nnomaasse 10 cm® Mmomker Ges TpeEHMA nepeme-
INATECA B BEPTHHANLHOM IHIHEIDHYECKOM cocyie, obecme- ﬂ
YHBAA NPH 9TOM €r0 FepMeTH4HocTh. Cocyl ¢ NOpLIHEM, 34-
NOJHEHHKE razoM, NOKOHTCA HA NOAY HenodBMxHOrO andra
npH armocdepHoM gapnednns 100 xlla, mpe 3ToM paceTod-
HHE 0T HH¥HEr) KPAd MopIHEA 0o nHa cocyna 20 cm. Korpa
ITH(T NoeJeT BESDX ¢ YCKODEHMeM pasHEM 4 m/c’, mopmens
cmecTaTed Ha 2.5 oM. KaxoBa Macca MOpIIHA, eCIH HIMeHe-
HHE TEMOEPATYPE MOGEHO HE VURTHIBATET

125
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®E[IEPAJTBHOE F'OCYJAPCTBEHHOE BIOKETHOE OBPA30BATE/IbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 37
TYPU3SMA V1 CEPBUCA»

KorTpoasHad pafora

Bi. Mpa cocyiaa, HANOAHEHHLE Boagyxos nog gapirenwes S00 xIla
1 600 xIla, pvewor ofbemul 3 1 8 § 1 coorsererrenno. Coovian AS?
CORTHHANT TPpYiKeH, ofbemoM woTOROH MOMHO ODpeedpeyl no
cpapHeEHo ¢ offpeMaMu cocypop, Hafinure veramopEpieeca B
COUYAAX AaBnerHe, TeMOepaATYPa MOCTOAHNA,

B2. ¥cTanoBWTe COOTRETCTBHE MEMIY HAasmamwem dguantdeckoll | -«F]
BEIHYHENM H hopMyacd, no Kotopoll ee MomHe onpeaennts. | [A] ]

HABBAHHWE POPMYJLA B[]
m
: A) KOAMYBCTED BEMBCTEA 1) 7
| B) Macea MOJeK VAR 2) v N,

3 "

B) udcao Moaexva w

A

4) =

: M
N
! L
a) v

A E B

Cl. HMopmens nacmansio 10 cx® maccol 5 kr momer Ges Tperna }?
NMepeMeIATHCA B BEPTHEAABHOM IHIHHADHYECKOM COCYIE,
oflecnIeYHBAR NPH 3TOM €re TepMEeTHYHOCTR. Cocyn o mopiu-
HEM, BAMOJTHEHHKEH CFA30M, NOKCHTCA HA NOAY HENOARHMHO-
ro mudrra npx armochepronm gasnesnn 100 xlla, ope stom
PaceTORHME OT HIHHEID KPAaR MOPIIHA A0 Aka cocyas 20 om.
Kaxnnm craper 570 paccTOAHHE, HOTOA AHGT IOEIET BHHI ©
yeropesnen pasHmm 3 m/c’? Hamerenne TeMnepaTypm rasa
HEé YUHTRBATE.

127
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ersoveo | OEJEPAJIBHOE TOCYJAPCTBEHHOE BIOKETHOE OBPA3OBATE/IbHOE
VUYPEXXIEHVE BBICIIIETO OBPA30BAHVISI CKPIYTHC
({ «POCCUVICKUV TOCYIAPCTBEHHBIV
VYHUBEPCUTET Auem 38
PryTUC TYPU3SMA V1 CEPBUCA»

OTBETbI
CP-58, ObpeqMEeHHEH TA30BBIH 3aK0H

1 [ 2 a |

1 443 n | ¥mennmnaca p 2 pasa 200 K i
| < 10 klla He samenures | 100 wlla ]
CP-59. Haompouecosr

I z I 3
1 200 K [ 120 xla | 400 xIla
2 ER FER i 300 klla

CP-60. I'paHKH HIONMPOUECCOB

i | ) 3
1 B R DA ]
2 __C [ A AR

CP-61. BrasaocTs BOSOVXA
i . 1 | 2 3
1 |Tpu amwfboll Temneparype seime 0 °C | T A%
2 | [ToHHaNAscE B | 12 °C 4000 Tla
Koumpoasnas pafioma
Al A2 Ad Ad As | Bl B2 C1

1 3 2 1 3 1 | 20 mone | 123 | 5,56 wr
2 1 3 1 | 8 1 | 676 wMa | 432 | 22,22 cm
3 4 4 1 1 1 11,2 MITa | 213 0,3 co’

4 2 a 2 1 4 16 mone | 623 | .59 m/c®
5 | 1 a 3 3 3 301 K 43 | 18,75 cm
TEPMOOWMHAMMEKA
CamocmormenvHibie padon s
CP-62. BuyTpeHHAR 3HePTUA BEIIECTEA

r‘ 1 | 2 3
Ha gnperndeckoi seeprun |
KEOTHIECHOTO JRHAeHHA | B sasane ybeanynba- | Yrodid corperben aa
1 HACTHL BEOIeCTEA H MOTEHUH- |&TCA, 8 B KOHLIE CRET COBEDIIeHHA
ANBHON SHEPrAH HX BIAHMO- | VMEHBIIARTER pabfors
_ | AefCTERA i S S —
! Ot TeMnoepaTypsl M ofema | Tengonepesada o co- |38 CUeT TeLIomepe-
I TENA iaepu.[enue paboTsl DAYH, VMEHRBIIAETE
186
JJIeKTPOCTATHKA
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE
YYPEXXIOEHNME BbICIIETO OBPA3OBAHIA

«POCCUVICKUV TOCYJAPCTBEHHbBIV
YHUBEPCUTET
TYPU3MA VI CEPBUCA»

CKPI'VTUC

Aucm 39

Kosrpoassan pabora

Al

A2,

AJd. Mlotennwan B Toure A anerTpHueckoro nons pases 350 B,

Ad.

KOHTPOJTBHAA PABOTA

‘BAPHAHT N: 1

Ha agpyx oJHHAKOBLIX METAIHUECKHX INADAX HAMOIATCA
MOANKEHTENRARLN 3apag +& B oTDHOATENbHBIH 3apan —Hgd.
[Ipy coNpUROCHOBEHWH IIADOE 3ADAN HA KAMIOM IMAPE CTa-
HET PAaBeH

[ERI=]s,
Ooo0s

1) -4 3) -2¢
2) +66 4) +36
CHla KYJIOHOBCKOTO BIAHMOAeNCTBHA ABYX TOYEYHHIX 38- | ]
pazon A
1) NpAMO NPONOPIHMOHANLEA DACCTOAHMI MEMKIY HHMH [2][1]
2) obpaTHO MPOMOPOHOHANLHA DACCTOAHHIG MEMIY HHMH El|l

d4) NpAMO MPONOPIUHOHATEHA KBANPATY PACCTORHHA MEXIY (&l ]
HHMH

4) odpaTHO NPONOPHHOHATEHA HBAAPATY DACCTOAHHA Mesay
HHMH

noredunan Tourn B pasen 150 B. Kakyw pabory cosepura-
T CHALI MEKTPHYECKOrD NONA NpH HepeMeleHnn MOMOMH-
TenkHoro sapaga 2.5 mEa na rouks A B rouxy BY

1) 0,5 Oax 3) 1,5 HOac

2) =0,5 = 4) =1,5 I

(]l
Oo00=

Merannu4eckoMy OOJOMY TETY, CEUYEHHE KOTODOTD MPECTAB- | <[]
JNEHO HA pPHCYHHEe, coobileH oTpHuarentHbld sapam. Kaxoso ED
CODTHOIIEHHE MEeMIY NOTeHLHA- 2]
maMu Touwer 1, 2 u 3, ecan veno 2 El/l)
NOMEIIEHD B OJHOPOIHOE SUIeK- (4[]
TPOCTATHUECKOR mome? 1

1) g = =0,

2) iy = APy <y

3w <9, <y

1) 0,>0,,0, <y
167




®E[IEPAJTBHOE F'OCYJAPCTBEHHOE BIOKETHOE OBPA30BATE/IbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
VYHUBEPCUTET
Aucm 40
TYPU3SMA V1 CEPBUCA»

IMeRTPOCTATHRA

= Ab. OnpenenuTe 3IEKTPOEMEOCTE GATADRH,

. C
K1/ COCTOAIIER W3 USTRIPEX ONHHAKOBLIX c c
FHl HOHIEHCATODOE (CM. PHE.): DJeKTDORM- —4 H C

E1| HOCTE Kad1oro KoHgencatopa O,

(4L ] 1) 3¢ 2) 2C £ ac 4) 3c
i) 5 3 4
/9 Bl. Onpegenute peayisTHRYVIOIIYE CHIY, 5
AeHCTEYHOUWYH HA BRASNBHHMI 3a8- 44 -q
PaAg q. 3 g 3

B2. [lnockuil KoHEeHCATOD NOAKIOYHIH K HOTOUHMEY TOKA, A&
BATEM VOEMHYHIH DACCTOANNE MONAY MAacTHHAME. YT0 npo-
HIOHAET NpH TOM € 3APASOM HA ODKI8AKAX KOHJISHCATODA,
AMEKTPOEMEOCTR KOHISHCATOPA M HANDAMEHHEM HA B0
obknaakax?

CICOESEY
OUO"

K wmammoll moaunuH mepooro cTonbla NmogbepHTe COOTBETOT-
BYHIIYI MOIHIIHI BTOPOTO H S3ATHIIHTE B Tabruny BxiGpaH-
Hble OHOPLEI 005 COOTBeTCTBYIOWAMH OGyxsamu. Hpaenwinn
aerTamMi Opemedpedb, CYUTAR JACTHHE HOHOEHCATOPA
becrodewso BorsmuMM,. JIHATEKTPHUECHYH TPOHHIAEMOCTE
BOZNVEA NPHHATE PABHOM 1.

CHIHYECKHE BENTHYHHE] HX HAMEHEHHE
A) sapaj KoUAeHCATODA 1) yeenuyuTeA
B) anexTpoeMeocTs 2) vMeHLIIATeA
B) manpamenve Ha obenangax 3) ne uaMeHHTOR
A B B

ﬂ Cl. MMaamekga, HMewmas nogosuTencHei zapag 107"'Ka u
macey 10°kr, BAeTera B OOHODOAHOE ATEKTPHUECHOE TOJIE
BAOMAL erd CHAOBRX JAHHHE ¢ Hadansuoll exopocreio 0,1 m/fe
H NepeMecTHIack Ha paccroadue 4 cm. Kawoli crana cko-
PUCTE TBLIMHEN, ecin Hanpsmesdocts noas 10°B/u? e
CTBHEM CHALI THMKECTH OpeHebpedb.

168
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE
YYPEXXIOEHNME BbICIIETO OBPA3OBAHIA

«POCCUVICKUV TOCYJAPCTBEHHbBIV
YHUBEPCUTET
TYPVU3MA U CEPBVICA»

CKPI'VTUC

Aucm 41

T —— e A S SR A A L T T T e

Koptpoasuan pabora

Al.

Ad.

BAPHAHT M 2

Iea ofmuakoBslx adexTpoMerpa A M B HMewT anexTpH4e- o
cKHe sapaas: g, = +20 Ka u g = +60 Ka coorsercrrenso. [
Mocae coegMHERUA 3MEKTPOMETPOB NPOBOJHMKOM, HX 3apa- | [2][]

B CTAHYT DABHE El
1) g, = 60 Kn m gy = 20 Ka 3 g, =20Knmqg, =40 Ka |[4[]
2) go= 40 Kn n g = 40 Kx g, =0 HKnngs=0Kn

HKawoe manpapnesne B Touxe ) HMeeT BeRTOD +e =
HATDAREHHOCTH E AMEKTPHYSCKOTD  [TOJIH, [ |_
COBNAHHOTG  JBVMA DABHBIMH MOTOHHTE b o [2]
HEIMH ATeHTPHHECHKHME sapAagans {on, pere.)? BIL]
N> 2« 31 1) 4 e* i

B ogHopoaHoM anesTpocTaTHuecKoM nofe nepememaerca | esB
MOIOHHTENBHEN FApAL W3 ToukH 1 B ToMky 2 0O pPasHbIM all
TpaekTopHAM. B KagoM caydae pafoTa cHA 3MEKTPOCTATHYE- 2]

CROMG MoJa Gonbme? > @D
z " |[alCd
1) 1 I
2y I I L
3y III >
4) Pabora cul aNeKTPOCTATHYE- 111 -
CHOTO NONA M0 TPAEKTODHAM 1 —

I, IT, 111 oomHEAKORS

Ha pueyuie paofipaxedo cewexne ye HHeHHOrO NPOBOSALLE-
ro monoro mapa. I — ofnacrs nogoers, IT — ofinacts npo-
pogauka, Il — ofnacts BHe npo-
pogauka. [lapy coofmpan oTpH-
IATENRHEIA 3apAn. B kaxHx ofinac-
THX HPDETPEHETBEI HH.I'IP!I'}KEHHDCTE
ANEKTPOCTATHYECKOrD [OAR, CO3aa-
DACMOrD WIAPOM, OTIHYHA OT HyAn?

IT1

1) Toneko B8 I 3) Toaero & ITT
2) Tonsro B 11 4VBIull
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OENEPAJIBHOE TOCYOAPCTBEHHOE BIOJIKETHOE OBPA30BATEJIbDHOE
YYPEXXIOEHNME BbICIIETO OBPA3OBAHIA

«POCCUVICKUV TOCYJAPCTBEHHbBIV
YHVBEPCUTET
TYPU3MA VI CEPBUCA»

CKPI'VTUC

Aucm 42

JAeKTPOCTATHEA

£ | AdS. OnpegeniTe JNeKTPOEMKOCTE GaTapeH,

] COCTOALLEH M3 YeTHIPEX OJHHAKOBLIX c
Z1] HOHAEHCATOPOE (CM. PHC.); SIEKTDOEM- —IC
@ KOCTE RAYHIOTO KoRgeHcaTopa O r

@I yse y e e s
] 5 3 4
+2g
ﬂ Bl. OnpenensTe peayibTHPVIOWIVIO CHIY,
AGHCTBYIOMIVI0 HA BLIZEICHHEH 2a- 3
paa g-
-gq 4 =i

B2. Tlnocknil KOHIEHCATOD SAPAIMAH H OTEJINYHIH OT HCTOY-
HHKA TOHA, & JATEM VMEHLIIHIH DACCTOAHHE MEHIY IJ1a-
cTHHAME, HYTo nponzofdgeT nNpH ATOM © IAPANOM HA obRman-
KAX  HOHJSHCATOPA, SOBKTPOEMHEOCTRH) KOHISHCATODE M
HANpRAEeHHeM HA ero obrnaarax?

CIICIIEEY
EREN

K wamgoH noswoums mepeoro cTonbna mogfepHTe cOOTRETCT-
BVIMLYH MOZHIHIG BTOPOTD M 3ANHIIKTE B TabnHuy BnbpaH-
HBle ODHMGPE O0I COOTEETCTEVHIINMH OyeEamH. HKpaeBbIMH
athipeRTAME NpeHefpedh, CYHTAA NIACTHHB KOHISHCATODA
fecroreuro GoabmraMu. JIHATERTPHUECKYD TPOHHIEEMOOTE
BOSOYXA NPHHATH pasHon 1.

DHINYECKHE BEJTHYHHERI HX HAMEHEHHE
A} zapaj wougeHcATOpRA 1) veeruuHTCA
B) anexTpoeMu0cTE 2) yMeHBIIHTCH
B) Hanpamenue Ha ofKIagKax 3) He MAMEMHTCH

A E B

| ﬁ Cl. Mlapuk maccofl 2 r, uMeouiud sapay 2.5 ok, nogeseiies wa
HUTH M ABMMETCA N0 OHPYVAHHOCTH paanyca 3 oM ¢ Vraoeoi
cropocTein 2 pang/e. B oesTp OHpYMRHOCTH NOMECTHIHM I8-
PHE ¢ TaKHM ke sapagosd. Hawkod nonsHa cTaTe VIAoBas
CKOPOCTh BPALIEHHA [MAPHEKA, YTO0B PALHYC OKPYHHOCTH He
HIMEHHACA?
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OENEPAJIBHOE TOCYOAPCTBEHHOE BIOJIKETHOE OBPA30BATEJIbDHOE

$reoy Bo
VUYPEXXIEHVE BBICIIIETO OBPA30BAHVISI CKPIYTHC
uy «POCCUNCKUN TOCYOJAPCTBEHHbBIN
VYHUBEPCUTET
Aucm 43
PryTHUC TYPU3SMA V1 CEPBUCA»
OTBETH
CP-34. 3awon MMackana
1 2 3
1 0,004 28 oM
2 0,8 m TOD wr/m®
CP-35. ApXuUMETORA CHIA
1 2 3
1 Veexuunsaerca 0,3 H 200 H
2 ¥BETHYHIACK 04 H 150 H
CP-36. ¥caosHe NIABAHHA TEX
1 2 3
EH,I[E'I" ECINNTREATR HA
NOEERXHOCTE Eﬂn Ma 2 ME
2 He uamenserca T20 wr /M 73,5 KT
Konmpoasnan pafioma
Al A2 A3 Ad AL B1 B2 C1
1 2 2 4 2 3 G0 cm | BOD wr/m® 200 H
2z 1 2 1 1 3 10 em 160 H 1,7 m
3 3 1 2 1 3 15 em 3000 gr o = arcctg(2u)
4 2 3 2 1 3 10 em 42 xH 45"
3 3 3 1 2 2 TH oM 100 H 5H

3AKOHbLI COXPAHEHWS B MEXAHWKE

Camocmoamenbisie paiontbe

CP-37. Hmnyase Tena

1 2 3
1 SO000 wr-w/c 45 kM 'y 4mu
2 6 mrm/c B 1,1 pasa 0 wrm/e
CP-38. Hamesenne HMOYIBCA TEJ
1 2 3
1 0.6 ¢

Y¥meupiunrea na 100 ke m/e
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®E[IEPAJTBHOE F'OCYJAPCTBEHHOE BIOKETHOE OBPA30BATE/IbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
VYHUBEPCUTET
Aucm 44
TYPU3SMA V1 CEPBUCA»

OrroeTi
Konmpoasnan pafioma
Al AZ Ad Ad Ab Bl B2 = Q1
1 3 2 3 3 4 30 M 0,8 s 1H
2 2 1 2 4 4 0,05 Mae | 0,4 Mo 3 H
3| 2 1 3 2 2 566 o | 1,8 Lm | 8 wm/c
4 2 4 a 2 2 T M | 0,81 i | 1 mic
5 1 1 1 L 3 a0 T 1,8 I 9 H
MEXAHWYECKHWE KONEBAHWA U BONHBI
Camocmoamensise padom
CP-47. Tapmormqeckue konedaunnn
1 2 | 3
1 1,25 ' 0,2 m 4e
F] 0,05 e 20 ¢’ 0,25 'n
CP-48. MaremaTHuecKkHi MaATHHE
| 1 : ] 1 3
1 1w | 245¢ | 0,5¢
2 [ ___He mamensica 0,625 ¢ | 2m
CP-49. TIpysuHELIT MAATHUE
I | z I 3 ]
1 0,1 kr | ¥menwuwrtes B 2 paan | 0,1256 ¢
2 | Vumenswnres 8 2 pasa | YMeHsIIMTCA 8 2 pasa | 0,38 ¢
CP-50. Croboaneie KoaeSaHAm
T 1 2 | ]
I z | 0,05 [T 40 i
2 B 2 paza 1000 H/m 0 M
CP-51. Berry®nenasie konefadna. Pesosasc
1 2 3
Ilpn coBnEASHAN YACTOTS BRIHYHCIAKIIEHN ¥
CHABL H Y&CTOTHI KoJefare bHol cHOTEME 10 T'n 5107 Ix
O napaMerpoR KoaefaTensR0d CHCTEME 10 cm B 10w
CP-52, lnnaa BOOHELD
1 2 3
1 12,5 m/c B 3 pasa
2 0,76 ' ¥renuunTea B 4 pasa
184
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®E[IEPAJTBHOE F'OCYJAPCTBEHHOE BIOKETHOE OBPA30BATE/IbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 45
TYPU3SMA V1 CEPBUCA»

Koatponsaas pafora

RKOHTPOJBHAHA PABOTA
BAPHAHT M 1

Al. Ha puecynre naolpameés rpaduy SABMCHMOCTH CHAR TOKA OT |
HANpAKEHRA HA OAHON cexnum Tenesmaopa. Kaxoso conpo- | [T
THEICHHE 2T0lH cexnun? @D

Bl
- @0
=l
01 23 4560, xB
1) 2560 ®Om 2) 0,256 Om 3) 10 xOn 4) 100 Om
A2 Kax mameswTes cnnpmﬁumm meny, Haofpokéaroll Ha pH- =F
CYHKSe, ODH JAMBIKANWHE Kmouga? mD
B i
— :
= H o/m
1) ¥MeHLIIETEA
2) ¥epenuumTes
3) He msMerEnTCH
4) ¥YMeHBIIHTCA HIH YERAHYHTCA B 3ABHCHMOCTH OT COOT-
HOIDEHHA MERIY CONpOTHBIcHHAME R, n R,

Ald. Yepea yuacTox uwenmm (cM. puc.) Teuwdr nocroARHEmE TOK =
I=10 A, Kaxy® cHIY TOKa DOKadwBaeT aMmepserp? Co- mD
OpOTHRIEEHEM AMOepMeTpa DpeHelpedh., @D

EL]
[
1)2 A 2)3 A 35A 4) 10 A




®E[IEPAJTBHOE F'OCYJAPCTBEHHOE BIOKETHOE OBPA30BATE/IbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 46
PryTHC TYPU3SMA V1 CEPBUCA»

MNocroaaaE ToK

= | Ad. K merounuxy Toka ¢ mEyTpeREmM conpotuefenneM 2 Om

K1/ mogeamanne peoctar. Ha pHecvHEEe noxasas rpadei aapm-
2] CHMOCTH CHILl TOKA B DEOCTATE 0T erc conporneieHns. He-
E“__:] uy pasHa JJC HeTOUHHKA ToKA?

I,

1) 16 B 2)B B 3)4B 4) 2B

AS. B weTMpéxBaneETHEIN KpeMuni 1o6aBRIH B nepeeil pas ma-
THBAASHTHHHA MBIIBAK, & B0 BTOPOH DA3 — TpEXBANEHTHEIH
raaaui. KakpM THOOM DPOBOSHMOCTH B OCHOBHOM Gymer of-
MAAATE NONVIPOROAHEE B KAMKIOM cavuas?

CEEIELY
OO0

1) B 1-i paa — gmpoudoii, 8o 2-i pas — aneKRTPOHEON
2) B 1-it paa — anexTpoEn0f, B0 2.5 pas — AWpoYR0H
3} B ofonx cay4aax saeKTPOHHOH

4) B ofionx cayuadsx ApIpousoit

“9 Bl. Cuna toka B nenw Gatapen, 3JIC xotopoit 30 B, pasHa 3 A.
Hanpmsenre Ha saxmmax Gatapen 18 B. OnpegerdTe BHYT-
PEHHEE CONPOTHENEHHE [IETIH.

=& B2, K xoHmaM IIHHHOTO OIHODOSHOND NPOBONHHKA NDPHICHEEHO

ED wanpamesne U7, IlpoBog YEOPOTHIH BABOS M OPHAOHCHIN K
E]D HeMy npescHes panpaasenme 7, Yro nposaoiinér npH oroM ©
Bl CONPOTHRASHHMEM NPOBOAHMKA, CHAOH TOKA H MOMHOCTLIOT

K kampod mosuuus nepsoro croaiua nogfepHTe COOTBETCT-
BYEILIVEO MOAHIIME BTOPOTO M 3annmuTe B Talamny smlpan-
Hele UHph 100 COOTRETCTBYHMUAMH GyKBAME.
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE
YYPEXXIOEHNME BbICIIETO OBPA3OBAHIA

«POCCUVICKUV TOCYJAPCTBEHHbBIV
YHUBEPCUTET
TYPVU3MA U CEPBVICA»

CKPI'VTUC

Aucm 47

Komrponeras pabora

DTHIHYECKHE BEITHYHHEL HX HEMEHEHHE
A) cONpOTHBIEHHE MPOBOIHHKA 1) veeanauTesa

B) cuna Toka B npoBogHMKe 2) yMeHBITHTCH
B) smgenaomanacs 3) He HAMEHHTCH

HA MPOBOTHHEKE MOITHOCTE

A B B

Cl. Komgencarop &MKxOCTEN £ Me( DpHCOEIHHEH K HCTUUHHEKY
mocroausoro TokA ¢ C 3,6 B ® BHYTpEHEMM CONpOTHEIE- ﬂ
mHeM 1 Om (cw. pEe.). ConpoTHRaerHa peancTopoR A= 4 Owm,
Ry= 7 Om, Ry= 3 Om. Kawos sapan HA OpaBOR o0RIaMHE HOH-
AeHCATOPAT
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DEJEPAJIBHOE TOCYOAPCTBEHHOE BHO/I’)KETHOE OBPA3OBATEJIbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET Nuem 48
TYPU3SMA V1 CEPBUCA»
IMocroasasi Tok
BAPHAHT M 2
2B | Al. Pesynbrarel MaMepeHHA CHILI TOKA B DESHCTODE NPH DASHBIX
] HANPAMEHHAX HA Er0 KICMMAY NOKAIAHE B TAOMHOE,
%g U, B 0 1 2 3 4 b
[4]] | LA o | 20 | 40 | 60 | 80 | 100

[Mpwu manpaxenus 3,5 B noxkazanHa aAMIepMeTpa
1) NpeIcKATATE HEBOAMOHO 3) pamrm 7,0 A
2) papum 6,5 A 4) papnw 7,5 A

o | A2. Kaxum Oyzer conpoTHBISHHE YYACTEA IenH, naobpameénnono
] HA pHCYHKe, TpH sammkaEne waoual Kamawit us pesscro-

IEH:] POB HMEET CONPOTHRIEHHAE H.
[BIL] 1} R 3) R/3
[4]L] 2) /2 4)0

= | Ad. Yepes yuacTok neOH (cM. pHE.) TewET DOCTOAHHEIR TOK

il I =06 A Kaxyio cHIy TOKA NokaskBaeT aMnepMerp? Conpo-
(2][] THREIEHHEM AMMIEDMETDA NDeHEODEL,

[81C]

[a](]

1)2A 2)3 A )4 A 496 A

=¥ | Ad. K HCTOMHHKY TOKA C BHYTDEH-

ao EMM conporuenesmes 0,5 O
[zl] nommouwny peocrar. Ha pm.
EX/ CYHEE noxasaH rpadii aanm-
[a][] CHMOCTH CHALI TOKA B DEOCTATE

OT €ro CONpOoTHRIeHEA., “Lemy
papua AC merousnka Toxa?
1)12 B 4B

2)6 B 4)2B

24
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE

VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 49
TYPU3SMA V1 CEPBUCA»

Crreetnl

CP-8. KILJI snexTpoBATDOnATENA, ammn:nﬁrnmnn, HETOURHER

i i z 3
1 10,23 A , 50 % 0,5 A
2 694 ¢ 1T 1584 7 BO %

CP-9. MomRocTs 3NeKTPHYECKOTD TOKA

1 ] 2 3
1 0.9 Br ' oA 6B
2 484 Ona | & Ona 6 On

CP-10. KongeHcaTop B HelH NOCTOAEHOCO TOKA

I [ z a
1 2R | 4,8 B 2.7 meKn
z 5R/3 [ 20 mellm 4,2 uKa

CP-11. Hocurenn coofoaHelx sIeKTPHYECKHY 3ADAT0E B METALIAX,
MHOKOCTAX, FAZAX M MOIYIPOBOIHEKAX

1 1 F ]
CeobogHue -
! SAERTPOHLE Hounaxi DaerTpoNHBLI
[MonowATEIEHEE B MeTazmax
2 HOHLE i MORYIPOBOANHKAX Awipourof

Konwmpoasnas paboma

Al AR AR Ad | AB Bl B2 C1
Il 1 |1 [ 8|1 [ 2 [4d0m[211 4,2 ko
2| 8 | 4 | 8 | 2 [ 1 | 2A [122 1 uEx
3 8 | 4 | 3 | 2 | 2 [0.6A[ 211 2,7 mxKn
2
| W= =Sy
4/ 3 | 4 | 3| 3 | 1] 31|21 ;
i=g[ & ‘.‘{EH}z:ECJ‘*H“
| 2\ 7+ 3R/ @R +r)
T Il
|| w:cg =%{r-2m’=
5l 2 | 3| 3| 1|4 |03Al211
e & ] @Ry - &R
| | T 2lr+6R T {BR+r)

134

MarbauTHoe moJje
Bapuanrl




®E[IEPAJTBHOE F'OCYJAPCTBEHHOE BIOKETHOE OBPA30BATE/IbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 50
PryTHC TYPU3SMA V1 CEPBUCA»
DERTPOMATHETHAM
KOHTPOJEHAT PABOTA

BAPHAHT M 1

= Al. K maruuTteol crpeaxe (CopepHRf DONKE JATEMEEH, CM. DH-

o CYHOK), KOTODAA MOMET NOBODAYHBATECA BOKDYT BEDTHRAIL-
ED HOH OCH, NMEPNeHIHEYASPHEON MADCKO-

B CTH UEpTEkA, NOJHECHH TOCTOSHHEIR E >
[41] mareEnT. [Ips sToM cTpemsa

1) mopepuerca na 180°

2) nopepuerea ua 90° mo yacopofi CTpEIKE

3) mopepreTca Ha 90° NpOTHE YacoBOii CTPEIKH
4) OCTAHETCH B NPeMHEM TOT0MEHHH

A2, Vuaperor npoeogHakxa jauHoft 10 oM HAXOAWTCR B MACHHT-
mom nose. Coas 3J7exTPHYECHOTO TOHA, NPOTEHANINETO 00
nposogEnky, 10 A, TIps nepememiesyn nposoguuKa Ha 8 cm
B HANDABASHHH JefcTBHA CHAL AMIEDA OHA COBEDINHMA DA-
fory 0,004 @, Yemy paBHA HHIVEIHA MATHHTHOTO moaa?
[IpoBOgHMEK pACHONOGHREH OEDPNEHIHKYIADHD JIHHHAAM MAT-
HHETHOR HEIVEDIHH.

EEEE
EENEL

1) 0,0005 Ta 3) 0,082 Ta
2) 0,005 Tn 4) 0,05 Tn

=0 | A3. IlpoTor p, BAETEBIOIHE B 3a30p MEeXOy

[l TIOMHCEMH AMEKTDOMATHHTS, WMEET I0-

2] PHIOHTANBHYK) CKODOCTB O, NEepHeHIH-

El| KYAADHYI0 BEXTODY MHAVKIHE B Mar- E

(al] HETHOTO W0MA, HATPABIEHHOTD BHHAS -

(cm. prc.). Hyna sanpasnesa gedfcr-
BYIOIIAA Ma npoTol ciaa Jloperma Fo
1) BepruxansHo BHEA

2) BepTHRANEHO BBEDX

3) M'opHIOHETANEHO HA HAC

4) TopHAEOHTANBHD OT HAC
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®EEPAJIBHOE TOCYIAPCTBEHHOE BIODKETHOE OBPA3OBATE/IbHOE
VUYPEXXIEHVE BBICIIIETO OBPA30BAHVISI CKPIYTHC

«POCCUVICKUV TOCYJAPCTBEHHbBIV

YHUBEPCUTET
TYPV3MA VI CEPBUCA»

Aucm 51

DIeRTPOMATEETHIM

=

OHINYECKHE BEIIHYHHEL HX HBMEHEHHE
A) paonve opbsTa 1) yeeHUATCA

B) nepuog obpalienss 2) VMERRIIATCA
B) KMHeTHYECKAR JHEPIHA 3) He HEMEHHTCH

A —‘l""_ﬁ ' B

“:p C1. [poponounsil BHTOK, EMenmui niomass 10 cm®, paape-
BAH B HCKOTODOI TOUME, W B DASDES BHANMEH HOHIEHCATOD
émrocTd 10 mMxd. BHTok noMeméH B OJHOPOAHOES MATHHT-

HOE MoJe, CHI0BBE JHHMH KOTOPOTO MEepmeHIHHKYIRPHH H
OAOCHOCTH BUTHA. HEayHUMA MarsuTHoro nons pasHoMep-
Ho yomeaer 3a 0,2 ¢ ma 0,01 Ta, Onpegesnre 2apag HA
HOHJEHCATOPE,

i}
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®E[IEPAJTBHOE F'OCYJAPCTBEHHOE BIOKETHOE OBPA30BATE/IbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 52
TYPU3SMA V1 CEPBUCA»

BAPHAHT M 2
Al. Ha npoBogHHE, PACTONMEERHBIH B ONHOPOIHOM MAFHHT- | K]
HOM nojge noa yraom 30° K HAaDpaBneHHH ITHHHA MATHHT- ED
MOl MHAVKORH, gefcrayver cuaa F. Eco yReIHYHTE 3TOT @D
yron B § pasa, TO Ha npopogHME Gvaer AefcTBOBATE CHAA, E“:i
paBHAR [al[]
130 3y 2F
2)F/2 4) 3F
A2, YuacToR TpoBOIHEKA AIHH0H 20 M HAXOIHTCA B MATHHET- | R
goM mone mEayEmHed 25 wmTr. Cmna Amnepa npu mepeme- | [1][]
IEHHH OPOBONHEEKA HA 8 cM B HADDPABJEHHH CBOBTID NefcT- @D
BuA coBepmaeT patory 0,004 Mx. IpopofHME pacmofomes @D
NepPHeHINKYARPHO NHHHAM MarHRTHEOR MEAVEDHE. Jemy E".__]
PABHA CHJIA TOHA, NPOTEKAIOWETO N0 npoBoguuiy?
10,01 A 10 A
2)0,1 4 4y 64 A
A3, Ilporon p, BASTERIINHE B 34300 MeXIV OOMIOCAMH BIEKTDO- | W
MATHHTA, MMEET MOPHIOHTATEEYI CKOpOCTs O, nepmemgmxy- | [1][]
AAPHYE BEKTODY HHIVKIIHK .ﬁ MATHHTHOM HOJA, HANDAB- IEID
nessEoro Beepx (cM. puc.). Kysa manpapneusa geficreymouas @D
Ha mpoToH cuna Jloperma F2? E{ID
I—':
pt fig
| | >
B
1) BepTHRATLHD BHHS 2) BepTHEAJIEHD BBEDX
2) TopraoHTAARAD K HAM 4) MopH3OATANEHD OT HAC

a7




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE

YUPEX/IEHVIE BbICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 53
PryTUC TYPU3SMA V1 CEPBUCA»

IEHTPOMATHETHIM

=¥ | Ad. Hpoponousas pamka nuomagsie $ = 2 m® pacnonomsena mep-

Gl DeHJHKYIADHO NHEMAM BEKTODA MATHUTHOH HEIVKUME o
211 HOPOAHOTD MATHHTHOTO O0JA. BelHUHHA BEKTOPA MATHHTHOH
El/ nEgykunn pasaa 0,04 Tn, 3a spema ¢ = 0,01 ¢ maranTHOR
(el ] mofe pPABHOMEDHO cnameeT Ao BynA. Yemy paepsa IIC ua-

AVEIMH, MreHepHpYeMas IpH 97oM B paMee?

1)8B 30,8 mB

2)2 B 4)0B

[ fesl =],
AR

AS. Ha pucyvare npuBegin rpadMx MOMCHEHHA CHIL TOKA B KA-
TYIIEHE HEAVKTHBHOCTH OT BpDeMEeHH.

01234 56T E Iﬁ
Mogynae SJIC caMOMHIVEINHE DpHEHMacT HemOonbluee sHa-
YEHHE B OPOMERYTHE BPEMEHH
130-1¢ 3) 5-6c
2y1-6e 4) 6-8 ¢

Bl. C xaxoil CcHOPOCTRN BRLABTAST O-HACTHIA M3 DATHOAKTHE-
HOrO A4pa, eCAH oHa, NoNajas B OJHOPONHOE MATHHTHOR
noae MHAVEDHel B = 2 Tn nepneHIHEVIADHC ero CHIO-
BLIM MHEMAM, ABMMETCHS 0O AVIEe OEDYHHOCTH PATHYCOM
R=1m? (Macea a-uactans 8,7 1077 kr, eé sapaj panen

3.2.10°" Kn).
=¥ B2, YacTuna maccoi m, HeCYILad 3APASL §, ABMMETEH B OgHO-
A PORNOM MATHWTHOM none ¢ uugykouell B no oxpy:RHOCTH
@D pagavcea A co cropocTe® . HTo mpouaoligeT ¢ pArHyeoM
[Bl[] opBuTE, DepHoIoM OBpAMIEHMA M HuReTHYecKol sHepruedt

JACTHIR OPH YMEHBIUEHHH HHAYHIHAH MATHHTHOIO nonat




®E[IEPAJTBHOE F'OCYJAPCTBEHHOE BIOKETHOE OBPA30BATE/IbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 54
TYPU3SMA V1 CEPBUCA»

Korrponkaan pabora

K wampolt noamnus nepeoro croabua nmoafepuTe cOOTBETCT-
BYHIIYI DOIHIHI BTOPOr0 W SaNHIIHTE B TalAHLy EeIOpaH-
HEle DHQpE 008 COOTEETCTRY HIIHME OVKBAMH.

THIHYECKHE BENTHYHHEL HX HEMEHEHHHA

A) paguyc oplrTs 1) yeeanqnTCA

B) nepwog ofipamenns 2) YMEHBIIHTCA

B) reHeTHYECKAS BHEDIHA 3) He HaMeHHTCR
A B B

Cl. YacTHoa 3apAfoM ¢ H Maccoli m BIeTaeT B o6MACTE OJHO-
pOAHONG MATHHTHODO MOMA ¢ WHIVEIHeR B. CropocTs qac- ﬁ
THOB! U HAOPABNEHA MEPHeHIHEYIAPHO CHAOBMM JTHHHAM
nmona ®H rpapnuge ofzactr. Ilocae mpoxoskgenna ofmacTw
OOMA YACTHIA BELAGTAGT DOF YIJIOM O K IepPBOHAYAIBHOMY
HanpaBleHH AbBddeHna. Ha xaxoM paccroanmnm { OT TOW-
KH BXOOA B [MJIE BELNETHT YACTHIA M3 OONACTH, «3AHATOHs
nonem?
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®E[IEPAJTBHOE F'OCYJAPCTBEHHOE BIOKETHOE OBPA30BATE/IbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 55
TYPU3SMA V1 CEPBUCA»

TNocToanani TOK

CP-11. Hocrtenn ¢e000IHBIY 3NeRTPHYECKHX 3APAT0E
B METANJAX, HHIKOCTAX, razaX H NOIYNpOBKITHHKAX

BAPHAHT M 1

1. KaxEe 9acTHOE COZZAIOT SMeKTPHYSCKHA TOK B MeTannax?

2. Kaxkpmy HOCHTeIHEMHE 3ADAJA CO3TadTed MIeHTPHYECKHE TOK B pac-
TBEOPAX H PACILIABAY MIEKTPOIHTORT

3. Haxoil THO npoBogHMOCTH npeobIagaeT B OOAVIPOBOSHHKOBBIX DA-
TEPHANAK C JOHODHEIMH NDHEMeCTMHET

BAPHAHT N 2

1. HKakHe YacTHOL HAXOSATCA B VAJIaX KPHCTAMIHYECKON pelnéTeEE Me-
TALAAT

2. B maeMx Cpegax NpH NPOXOHIEHHH TOKE HEe NPOMCKONHT NepeHOCA
sewecTeal

3. Kaxum THOOM OpOBOOMMOCTH 00J&TANT DOAYIDOBONHHEOBLIE MATE-
PHAJE ¢ AKIENTODHEIMM ODHMecHhH T




®E[IEPAJTBHOE F'OCYJAPCTBEHHOE BIOKETHOE OBPA30BATE/IbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 56
TYPU3SMA V1 CEPBUCA»

TNocToanani TOK

CP-11. Hocrtenn ¢e000IHBIY 3NeRTPHYECKHX 3APAT0E
B METANJAX, HHIKOCTAX, razaX H NOIYNpOBKITHHKAX

BAPHAHT M 1

1. KaxEe 9acTHOE COZZAIOT SMeKTPHYSCKHA TOK B MeTannax?

2. Kaxkpmy HOCHTeIHEMHE 3ADAJA CO3TadTed MIeHTPHYECKHE TOK B pac-
TBEOPAX H PACILIABAY MIEKTPOIHTORT

3. Haxoil THO npoBogHMOCTH npeobIagaeT B OOAVIPOBOSHHKOBBIX DA-
TEPHANAK C JOHODHEIMH NDHEMeCTMHET

BAPHAHT N 2

1. HKakHe YacTHOL HAXOSATCA B VAJIaX KPHCTAMIHYECKON pelnéTeEE Me-
TALAAT

2. B maeMx Cpegax NpH NPOXOHIEHHH TOKE HEe NPOMCKONHT NepeHOCA
sewecTeal

3. Kaxum THOOM OpOBOOMMOCTH 00J&TANT DOAYIDOBONHHEOBLIE MATE-
PHAJE ¢ AKIENTODHEIMM ODHMecHhH T




®E[IEPAJTBHOE F'OCYJAPCTBEHHOE BIOKETHOE OBPA30BATE/IbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 57
TYPU3SMA V1 CEPBUCA»

TNocToanani TOK

CP-11. Hocrtenn ¢e000IHBIY 3NeRTPHYECKHX 3APAT0E
B METANJAX, HHIKOCTAX, razaX H NOIYNpOBKITHHKAX

BAPHAHT M 1

1. KaxEe 9acTHOE COZZAIOT SMeKTPHYSCKHA TOK B MeTannax?

2. Kaxkpmy HOCHTeIHEMHE 3ADAJA CO3TadTed MIeHTPHYECKHE TOK B pac-
TBEOPAX H PACILIABAY MIEKTPOIHTORT

3. Haxoil THO npoBogHMOCTH npeobIagaeT B OOAVIPOBOSHHKOBBIX DA-
TEPHANAK C JOHODHEIMH NDHEMeCTMHET

BAPHAHT N 2

1. HKakHe YacTHOL HAXOSATCA B VAJIaX KPHCTAMIHYECKON pelnéTeEE Me-
TALAAT

2. B maeMx Cpegax NpH NPOXOHIEHHH TOKE HEe NPOMCKONHT NepeHOCA
sewecTeal

3. Kaxum THOOM OpOBOOMMOCTH 00J&TANT DOAYIDOBONHHEOBLIE MATE-
PHAJE ¢ AKIENTODHEIMM ODHMecHhH T

3J'IeKTp0MaFHI/ITHaﬂ HHAYKIUSA




OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE
YYPEXXIOEHNME BbICIIETO OBPA3OBAHIA

«POCCUVICKUV TOCYJAPCTBEHHbBIV
YHUBEPCUTET
TYPVU3MA U CEPBVICA»

CKPI'VTUC

Aucm 58

KouTpoasran pabora

Al

A2,

A3,

BAPHAHT M 4
Mpasonnuefigefi TpoBOAHNK AMHHLL ¢ ¢ TOKOM [ HMOMEeIIEH =M
E ONHOPOAHOS MATHHTHOS MOJe, HANPARTEHME NTHHKME HBIYVK- [l
LHH HOTOPOTO rlp»ﬂ'rﬂnunb.rlomnu HATIpABMeHHK TokA, Eenm 2L
CHAY TOKA YMEHRIIHTE B 2 paza, 4 HHOYRELAK MATHETHOTO BIL
NoAA VERIHYHTE B 4 pa3a, To felicTEYIOIAA HA NOPOBOIHHE &)l
crna AMnepa
1) yeenuunTeA B 2 paaa
2) He naMeHUTCA
3) vaenpminTen B 4 pass
4) yMeHBITHTCA B 2 pAsa
Yuacror nposogmmka Aamuot 10 e maxofuTcA B MAr- | o]
HHETHOM nojge BEoyEoDEed 50 mTa. Cana snekTpuYecKoro ED
TOKA, NMDOTEKANIETD OO0 NpoBoOEHEY, 5 A, [lposogHnx @[:l
PACOONOEH NepOeHIHKYIApPHO IHHESM MarmuTHON mE- | [B][]
aveunw. Kaxym pafoTy cOREDIIAET CHIA AMOEpA OpH me- 4[]
pEMBIIEEHK NPOBOAHUEA HA 80 oM B HAUPABIEHMH CBOBTO
neficrauaT
1) 0,004 3) 0,6 I
2) 0,4 = 4) 0,625 =
duexTpon ¢, BaeTemmmit B aasop =
MEMIY DNOMNCAMHE SIeKTPOMATHHTA, mD
MMEST TOPHAOHTANBHYI) CHODOCTB U, ) 2]
MepIeHIHKYAADNYI0 BEKTODY HHIYEHK- ”; 3]
s B marsursoro noas (oM. puc.). 4]
HKyga smanpasfesa AelcTEYHIIAR Ha
wero cuaa Jopewta F?
1) K mam ma-3a NI0CHOCTH PHCVHKA
2) Or mac mepnesARKYIAPHO IIOCHOCTH PHCYHKA
3) NopHaOHTANEHO BASEO B MAOCKOCTH DHCYHKA
4) TopHEOHTANRHD BIPARD B MLAOCKOCTH PHCVEEA
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE

YUPEX/IEHVIE BbICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 59
PryTUC TYPU3SMA V1 CEPBUCA»

DIERTPOMATHETHAM
= | Ad. lps gemscenuy NPOBOIHMKA B OQHODOJHOM MATHHETHOM [IOJE
|I|D B nposogunke BosHuxaer IAC ungyxomm & . Ilpn yMens-
@D WIEHHE CROPOCTH JEHMEHHA nposoiHuHa B 2 pasa IIC um-
31C] Aykuun &, byder pasna
ED 1) 2, 3) 0,565

2) &, 4) 0,25 &,

AB. Ha seneanuii cepledHHE HAJETLI IBe KaTVIIEH. K nepeoi
MOgKII0UEH aAMOepMeTH, TOE BO BTODOR MOHASTCH COTTACHO
npuBeginHoMy rpadHxy. B xakpe DpOMEXYTKH BpPEMeHH
AMIOCPMETD NOKAMET HATHYHE TOKA B Nepeoli karyure?

[&]flirl[=]ix
ENEE

I.A

2 8 456 Ttc

10-1eu2-4c 311-2cuHd-Tc
230-1eund4-Te 4)1-2cud-dc

j Bl. Jnextpon, ofnagalomui sapagoM e = 1,6-107° Kn, aem-
METCA D ONHODONHOM MATHUTHOM MNome HHAVENHed B mo
kpyropcii opbmre pagmycom B = 6-107" m. Buauenme nm-
OyIbCa SACTHOE passo p = 4,8 107 kr.m/e. Uemy pasua
HHAYKIHA B MarenTeHOrO nona?

B2. Hacruna saccod m, HeCYIIAA JaApAN g, ABMMEETCH B OJHO-

ﬁ% PONHOM MACHHTHOM Ooje Heiykuuell B no oxpyRHOCTH pa-
B[] anyea R co cropoeTeio v Yro npousodiéT ¢ pATHYCOM Op-
B[] OHTH, mepHojoM OOpALIEHHA H HMOVILCOM YACTHIN DPH

VMEHBIIEHHHA HHIYVKIHE MarddTHOTO mona?

K mampol moaunmes nepeoro crondua mogbepHTe COOTBETCT-
BYHMIVID MOSHORK BTOPOTO ¥ 3anMimTe B Tabaeny smbpas-
HEE RGP Mo COOTBETCTBYIONIAME GYHRBAMH.

G4




®E[IEPAJTBHOE F'OCYJAPCTBEHHOE BIOKETHOE OBPA30BATE/IbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 60
TYPU3SMA V1 CEPBUCA»

Korrponeaan pafora

SUIMYECKHE BETHIHHE X HAMEHEHUA

A) paguyc opGATE 1) yeeTHUATCR

B) nepmog ofpamenss 2) YMEHBMATCR

B) mMOyIRC TACTHIL 3) ne HaMeHHTOA
A B B

Cl. Ha ToyeuHoro MOTOUHHEA BRIAETAKT (-UACTHIE MACCON m i ﬂ
SAPAJOM § M ABHMYTCH B OAHOPOSHOM MATHUTHOM OOIE ©
HEAYROHEeR B, CHAODHE JHEME KOTODOrO NeplemiHKyIApHEL
OAOCKOCTH PHCYEKA. Ha paccroamus L 0T HCTOWHMKA HAXO-
ONTCH MHIDEHS: paguyca 7. IIpH HAKHX 3HAMEHHAX CHKODOCTH
(-TACTHIIE MONALYT HA MOBEDXHOCTE MHEIIEHNT
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®E[IEPAJTBHOE F'OCYJAPCTBEHHOE BIOKETHOE OBPA30BATE/IbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 61
TYPU3SMA V1 CEPBUCA»
Orretid

Konmpoasnan paboma

Al AZ | A3 | A4 | A Bl B2 C1
1 1 4 4 2 4 0,1 223 5- 107 Kn
2| 3| 3| 8| 1| a8 |05 10 me| 113 £=%{1—caaul
3 2 2 2 4 4 30 A 221 125 mrHKn
-
4l 2|12 |33 0,05 Tx 1z | p<dBC+LY
2rm
4 2|11 ] s 0,05 Tx 112 p> 28
"
SNEKTPOMAINHUTHLIE KONEBEAHWSA U BOJTHBI
Camocmoamenshibie pabon
CP-26. ¥papneane o rpadiHy kodefaTensEoro OpoUscca
1 2 3
1 50 I'n 1,7 meHKa 0,2 A
2 0,02 ¢ OB 0,25 T'n,
CP-27. Konefarensasil KOETYD
1 2 3
1] € “ME:E;ET““' Veenwuures v 4 pasa | Yueusmures s 3 pasa
2 13 mic Yueupmures 8 8 paia ¥eenuunren 8 2 paza |
CP-28. Cuna Toka B EATYINHE,
JAPAT H HANPAMEEHe HA KOHTEHCATODE
1 2 3
1 i = -0, 4nain{40mt) 10 T 0 Ka
2 1,266 A 0,05 ¢ 50 smkn
CP-29, CpofonEsle 31eETPOMATHRTHEBIE KoneGamm.
darom coXpaHemHa SHePraH
1 2 3
1 0,08 [ 1,6 B 0.5 sl
107 M 8,7 mrKn T=2nqg, /1,
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®EEPAJIBHOE TOCYIAPCTBEHHOE BIODKETHOE OBPA3OBATE/IbHOE
VUYPEXXIEHVE BBICIIIETO OBPA30BAHVISI CKPIYTHC

«POCCUVICKUV TOCYJAPCTBEHHbBIV

YHUBEPCUTET
TYPV3MA VI CEPBUCA»

Aucm 62

Keanropan diisasica

KBAHTOBAS ®U3UKA

CAMOCTOSATEJNEHEIE PABEOTEI

CP-48, Tanoreaa [lnanka o keantax. Dorosdent.
Onwire: Croaerosa

BAPHAHT M 1

1. Kok 4asLIBaeTcA MHEHMAIBHOE HOUWYECTEC SHEPTHH, KOTOPOE MO-
SET HANYYATL CHeTeMa?

2. HesapAmeHHNE, HIOIHPOBANHEIR OT ADYTHX Ted MeTALITHYecKHH
AP OCBEIIAETCH YIBTPADHONSTOBRIM CEETOM. Japf] KAKOTO SHAKA
OYHmeT HMETH 3TOT IIAP B PE3YIARTATE doToaddexTa?

3. Yem onpelenfAeTCA KpACHAR rpaHuna dorTosdupexta?

BAPHAHT M: 2

1. Kagas SHRCNEpHMEHTAILRHAA SABHCHMOCTE CHOCOGCTBOBAJA BADOMTE-
HMH KBAHTOBOR (HIuEH?

2. OT 49ero ZABHCHT CHIA TOKA HACRIEHHAT

3. MeTaraHUecKVID ILTACTHHY OCERIIANH MOHOXPOMATHHECHHM CREETOM
OOHHAKOBOH METCeHCHBHOCTH: CHAYANS KPACHLIM, OOTOM JONMEHEIM H
3aTEM CHEMM, B HakoM cOyuae MAKCHMANLHAA KHHOTHYECKAA SHED-
THA BEUIETARMHX (OTOATEKTPOHOE GRITA HANGOIRIIEH?
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PrYTHUC

OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE
YYPEXXIOEHNME BbICIIETO OBPA3OBAHIA

«POCCUVICKUV TOCYJAPCTBEHHbBIV
YHUBEPCUTET

TYPV3MA VI CEPBUCA»

CKPI'VTUC

Aucm 63

CamocToaTensrse pabors

1'

CP-49, ¥papsense Ditmmreiina ana doroadderta

BAPHAHT M 1

Ha nnacrHy #3 HUHENA OODAMNAET SAEKTDOMATHHTHOE HAIyUeHHE,
aHeprusa (oTOHOB KoToporo paBHEa 8 aB. Ilpw sTom B peayabnTaTe do-
ToaduperTa M3 DJAACTHHR BRUIETANT DAEKTDOHM © MAKCHMAILHOM
aneprueit 3 B, Kaxora pafoTa BMXOOA 2MEKTRPOHOR H3 HUKETAT

HafigaTe OAHHEY BOJHE! CBETA, KOTODEM OCBEIIAETCA OOBEDXHOCTE
METANNAA, ECAH (OTONEKTPOHBE HMET KHHETHUYECKYH JHEPTHH
4,5-10" I, a paboTa BWMXOfa SUEKTPOHA ™3  METAMAA
7.5 107" I,

Haiinure MAKCHMAILHYH CHOPOCTE QOTOMIEHTPOROE NDH OCBAIIEHMN
meranna ¢ paforod suxoga 4 B yarrpadHoIeTOREIM HATYHeHHEM ©

yacrorodt 1,210 I'm. Macca sxertpoma 9,1 107 gr. ¥urmre:
13B=1,6-10"" IT=.

BAPHAHT M: 2

Jueprus GOTOHA, COOTBETCTEYHNIAA HPACHOH rpasume oTosddexTa,
AnA kagna 7,210 Ix, OnpefeinTe MAKCHMATEHYE KHHeTHHE-
CHYIO 8HePrHE GOTOIEKTRONOE, cTH HA METANN OASACST CBET, aHep-
rua oroRos KoToporo pasma 107" M,

Jlo KaRoro MAKCHMAARHODC DOTEHIHANA SADAIHTCA LWHKOBAA [JA-
CTHHA, ecaH oHA Ovaer o0IVYaATHCA MOHOXPOMATHIECHKHM CBETOM
anunoit sonmet 3,24 1077 47 PaBora BRXOfa BASKTPOHA W3 LMHAKS
papma 5,98 - 107" M. Bapas saextpona 1,6 107" Ha.

Pafiora BHXO[a BJICKTPOHOE aad Hexoroporo Meransa 3,375 oB.
HafiguTe CHROPOCTE SAEKTPOMOE, BLLISTAWIIHE ¢ MOBCDXHOCTH M-
TAAAA, TPH OCBEIIEEHH ero cepeToM ¢ zacrorod 1,5 10'° I'm. Macca
anegrpona 9,1 107" gr, ¥urere: 1 3B = 1,6 - 107" .
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE

VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 64
TYPU3SMA V1 CEPBUCA»
Keautopas GRIHRA
CP-50, doTor

BAPHAHT M 1

=

Kafoi aapan mMeeT cBeT ¢ wacTorToi 4 - 10" T'u?

2. lliMHa BOMHE PEHTTEHOBCKOrC HagydeHHA papHa 107" M. Bo croan-
KO D43 SHEPrHA OHOTe (HOTOHA ITOTD HAAYYEHHA NDPEBOCXOIHT SHED-
THI DOTOHA BHIHMOTO CBeTa AAHH0N BomHel 41077 M?

d. Jsa HCTOYHHKA CBeTA HANYHAKT BOJAHEL, JOHHE & KOTORBIX
Ay = 83,7510 M | by = 7,510 7 M., Yemy panHo OTHOLIGHHE HM-
O¥ARCOE P/ P; (HOTOHOB, MANYHAEMEX NEPBEM H BTODEIM HCTOM-
HHEAMH ]

BAPHAHT M 2
1. HKawkoil sueprieit ofinagaer cper o wactotod 5,1 10" T'n?

2. Jmeprus meprRoro doToEa B 2 pasa Goneme eroporo. Bo ckodkxo pas
OTIHYAHTCA HMOYALCE 3THX dhoTomon?

4. OfMH nasep MaTyHEeT MOHOXDOMATAYECKHE CRET ¢ AAWAOH BOTHBI
Ay = 300 HM, gpyrof — ¢ GAUHOE BOTHED Ay = TO0 mEM. Yemy pasxo
OTHOIIEHHE HMOYALCOB By /Dy GOTOHOB, HANYHAEMEIX masepami’
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXKETHOE ObPA3OBATEJIBHOE

VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 65
TYPU3SMA V1 CEPBUCA»

Orreers
Konmpoawsnas pafoma
Al | AZ | AT | Ad | AD Bl B2 C1

4 3 4 2 1 [E7 Th oM 1,09 m

A 4 4 4 a 1 36 2.4 anrp 11,4 em

i 3 1 2 4 4 3,14 m" 1,9 anTp 1,8 m

4 3 1 1 3 2 28,26 W O goTp 1,5 em

! 4 3 4 2 [ 2512w 18,76 cm 1,62 m
KBAHTOBARA ®U3HNKA

Camocmosmensnusie pabomul
CP-48. Tanoresa [lnawka o keaprax. Govosdiest. Onerra Crogerosa

1 2 3
Xumuueckod npm-
1 KsanT TloaosstTennn i ponoht meranna _|
daHoH HATYHeHHA PAID- . IIpR ocEEEHHAA CH-
2 | " rperax TREDILIY TE Or ocpemfimocTn RaToRE HEM EBETOM

CP-49. ¥pannenwe Ditsmrredina nas doroadernta

1 | 3 3
5B | 2,5-107 m 5,8-10° m/e
2 28107 Mo | 0,082 B 9,94 -10° m/c
CP-50. ®oron
1 2 3
1 0 Ka E 4000 pas 2
Capels ¥ nepeoro HoTORA HM-
2 8,87-10°" I nyas: B 2 paza Goakme /8

CP-51. linamerapuas Mogeas aroma. Ksantopsie nocryaatel Bopa

1 2 3
1 Hat, M. Tomeou E -E, 3-107" s
2 9. Peaepdopa & ;E“ 3-10°" IOx
CP-52. IunefinaToie cnexTpht
1 2 8
1 CoexTparteHelil ananus | CHech PAsoB CONSpokRT Toubko raam A n B |4
o HemasecTani raz — Tad cOASPRHT TOMBKO ATOMB BOAOPOILL B
KPHOTOM W MeNHR |
141
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®E[IEPAJTBHOE F'OCYJAPCTBEHHOE BIOKETHOE OBPA30BATE/IbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 66
TYPU3SMA V1 CEPBUCA»

Komsrponeaas pabora

KOHTPOJBHAH FABOTA

BAPHAHT M 1

Al. Beemani dotoadibext — aTo ABIOHHE

=¥

1) noueprenna GOTOIMYABCHH TOA AeHCTEHEM CHETA o
2) BEAeTA JMEKTPOHOB ¢ NOBEPXHOCTH BRINEeCTRA mOX IedoT- ED
BMEM CBETA @D

3) cEeyeHHA HEKOTODLX BeINecTE B TEMHOTE @D

4) Haay4YeHHA HATPETOT? TEEPLOTD TEaa

A2 Kaxofl sapan EMeeT ceeT ¢ wactorol 4,5 10 n? ﬁ%
1) 0 Kxn 3) 8,2-107" Kan [FAm
2) 1,6 107 Ka 4) 4,6 10" Ka B
(4]
A3. Haaywenne Jazepa — 370 =
1) TEONOBOE HATVUEHHE Al
2) BHEYHICHEDS HATYHeHNE 2] ]
3) cmonTasHoe (CAMODPOMIRONBHOE) HATYUeHHE Bl]
4) noMHHeCIEHITHA [4]]
A4, Haoron kcenona 'j;Xe nocle CNOHTAHHOrO o-pacnafa npe- | .
BPATHICA B HIOTON alC]
1) %o B) tics 2
2) Wap 4) ¥e [
AH. Kaxas U3 cTpouer TAGIHIE! NPABMILHO OTPAYKAET CTPYETY- i
48 'E

py sapa 4,Ca 7 [
(2]
P — UHCIO OPOTOHOR n — 9HCa0 HefiTpOHOB E,'ﬂl:'
1) 48 68 [4]C]

2) 48 20

- 3) 20 48

4) 20 28
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®E[IEPAJTBHOE F'OCYJAPCTBEHHOE BIOKETHOE OBPA30BATE/IbHOE
VYPEXIEHVIE BBICILIETO OBPASOBAHMS CKPIYTHC
«POCCUNCKUN TOCYOJAPCTBEHHbBIN
YHUBEPCUTET
Aucm 67
TYPU3SMA V1 CEPBUCA»

Korrponsaan pafora

BAPHAHT Mt 2

Al. B cporx onpTax CToNeToRr HIMepal MAKCHMANREYI0 cHay | b
ToKa (TOK HACHINEHHA) NP OCHELEHHH alexrpoga yastpa- | (1)L
twoneToBMM cBeToM. CHIA TOHA HACHIEHHA ODH YBEIHYE- 2]
HHH HHTeHCHBHOCTH HCTOYHHKA CBETA H HeHaMeHHOH ero @D
yacToTe GymeT IIH:'

1) yBenHUHBATLCA

2) YMEHBIIATECH

3) nenamenHol

4) CHAYANA VBEIHUHBATECA, SATEM YMEHBLIATHCA

A2, Mg Bpolink BRIGBMNYN PEAOTEIY, YTO YACTHIE BOIIECTRA [ <[]
(BEanpHEMep, BAEKTPOH) 0OISNAIT PORMHOBEMH ceoficTeamu. | [1][]

ITa PEONOTEZA BIOCIeICTENHE GLLIA @U
1) OOpOEEPTHYTA DYTEM TEOPETHYECKHX PACCYRIEHAHR %IE

2) onpoBEprEyTA SKCIEPHMEHTANLHO

3) moaTEEUKAEHA B SKCOEPHMEHTAX 00 OWQPAKIHE 3IeH-
TROHOR

4) DOATBEUEAEHA B SHCOEDHMEHTAX N0 EHOHBAHWK 38K
TPOHOB HI METALAOE NPH OCBEIIEHEE

A3, Bufiepare BepHO® YTEEDHCASCHHE, EE
A. Hanyuerne Nasepa ARIASTCA CIIOHTAHHEIM %%
B. Hanyvvenne nazepa ARIATCA HHAVIHPOBAHHBIM Bl
1) Tonsko A 3)M A, uB [alL]
2) Tonsko B 4 He A, an B

Ad, Hapo s":;E-i HCOLITHIBAET [-pacnam, mpH oTom obpasyercs
ajeMenT X, DTOT AleMeHT MOMHEO 0D03HAMETE KAK
1 X 5 X
2) WX 4) WX
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Keanrosas duiaiia

# | A5. Ha pucynxe maobpamensl cxemsl qeThpéx aroMon. UépHLL-

qacl MH TOYKEMH OD03HAYEHE 38K TPOHEL ATonMy ":;r:n COOTBETCT-
%E BYET CXEMA
(&) =
1 @, 2
" ] A
sy i\
e -: -

ﬁ Bl. Herourur csera Momuoctsio 100 Br wenyexaer 5. 10" do-
roHoR 2a 1 o. HaiguTe cpeasiomn JAMHY BONHLL HATYSeHNAA.

=5 B2. Anpo aroMa NpeTepIeRAST COOHTAHHEE [f-pacmag. Kak ma-

ED MERSHTCA MEPEUHCIBHHEE HHHE XAPAKTEPHCOTHEYN ATOMHOTO
B[] ApA TPH TAKOM pacnane?
[:l K xammoif MosHIEE OepRoro cTogbma nogbepuTe COOTBETCT-

BYIIYIO MOIHIHID GBTOPOrG H JAMHIIHTE B TAGIMIY BrbpasH-
HBIE MHGPH 0oL COOTBETCTRY IDIIHMHE GVEBAM,

BETHYHHEI XAPAKTEP HBMEHEHHA
A) Macca Agpa 1) He HAMEHABTCH
B) aapan anpa 2) YRETHIHRBAETCH
B) uncno npoToHOB B Ape 3) YMeHBIIASTCH
A B B

":9 Cl. B pagkyyMe HAXOMATER ABA DNOKPLITHY KANROHEeM SJeRTDO-
Aa, K KOTOPEM NOSKENOYEH KOHABHCATOD EMEOCTRR
C =58 ud. [Ipy ITHTEIRHOM OCBRIIEHHH KATOAA CEETOM C
yacrotolt v = 10" I'y doToToK, BOSHEEAWOINH BHAYATE,
npexpamaercda. Pabora BHX0Ja 3NEKTDOHOEB W3 KAIbIHA
A, =44 107" I, Kaxoii sapan @ npH 3ToM OHAIKEA-

eTcAd HA o0RJagK&aX KoRgeHcaropa? Bapag  aueRTpoHa
1,6-10" K.

126

OT1BeThI

PacuyéTHble NpakTHYeCcKHue padoThl.

Pacuernas npakTuueckas padora N21. Pacuer Makpo m MEUKpoOnapaMeTpoB IO CpeacTBaM
CTATHCTHYECKOr0 METOoA.

Heab: paccuuTaTh OCHOBHBIE BEJIMYMHBI MHUKPOCKOIMYECKUX U  MaKpOCKOIMYECKUX
apaMeTPOB CTATUCTUYECKUM METOJIOM, JIJISl Pa3JIUYHbIX BELIECTB.

Teopus:
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MonekynsipHass ¢u3MKa W TEPMOJUHAMHUKA - pas3ieibl (U3UKH, B KOTOPBIX W3Y4alOTCs
MAKPOCKONMYECKHEe ITPOLIECChl U TeNlax, CBSA3aHHBIE C OIPOMHBIM YHCJIOM COJEpXKAIIUXCs B
TeJlax aTOMOB HMOJIEKYJ. Jlisi uccraegoBaHMs 3THUX MPOLECCOB MNPUMEHSIOT JBAa METOJA:
CTATUCTUYECKUH (MOJIEKYJISIPHO—KHHETHYECKHid) 1 TepMoanHaMmuuyeckuid. [lepBrblil 1exuT
B OCHOBE MOJICKYSIpHOW (U3MKH, BTOpOH - TepMmoauHamMuKu. IIporecchlu3ydaembie
MOJICKYJISIPHOM (PU3UKOH, SBISIOTCS PE3yJIbTaTOM COBOKYIIHOTO JCWCTBHSI OIPOMHOIO YHCIa
MOJIEKYJI. 3aKOHBI TMOBEJCHUS OrPOMHOIO YHCIA MOJEKYN, SBISSACh CTAaTUCTHUYECKUMU
3aKOHOMEPHOCTSIMU, U3y4arOTCs C MOMOLIbI0 CTATHCTHYECKOI0 MeToAa. DTOT METOJ OCHOBaH
Ha TOM, 4YTO CBOMCTBAa MAaKpPOCKOIIMYECKON CUCTEMBI, B KOHEYHOM CUETE, SIBJSIOTCS CBOMCTBAMHU
YaCTHUIl CUCTEMbI, 0COOCHHOCTSAMHU MX JABMXKEHUS M YCPEIHEHHBIMU 3HAUCHUSIMH JUHAMUYECKUX
XapaKTePUCTUK ITUXYACTUI[ (CKOPOCTH, 3Hepruu u T.1.). Hampumep, TemmepaTtypa Tena
OTIpEeIeIIIeTCS. CKOPOCTHIO OECHOPSAIOYHOTO JABMKEHHUS €0 MOJIEKYJ, HO T.K. B JIF0OOM MOMEHT
BPEMEHHU pa3HbIe MOJEKYJIbl MMEIOT Pa3jIU4HbIE CKOPOCTH, TO OHA MOXKET OBITh BBIpAXKEHA
TOJIBKO Yepe3 CpeHee 3HaYEHUE CKOPOCTUIBHXKEHHSI MOJIEKYJI

uin p = n*k*7T, rae BeIpaXxeHUE HA3bIBACTCS OCHOBHBIM YPABHEHHEM MOJIEKYJISIPHO-
KHHEeTHYEeCKO Teopuu

H/1eaJbHbIX I'a30B.

Na = 6* 10 1/moub - mocTosHHAs ABoranpo,

K =1,38% 105 JIx/K - mocrositaHas boneiMana

T =t+ 273 —aGcomntoTHas Temneparypa (usmepsercs B kenbBuHax (K))

n- KOHILIGHTPALUs MOJIEKYJ, B= , p — IUIOTHOCTh BEIIECTBA

3ananue:

PaccuntaTh MakpOCKONMYECKHE M MHMKPOCKOIHMYECKHE MapaMeTphbl CJEAYIOIIUX BEIIECTB:
KHCJIOPO/Ia, YTIEKUCIIOTO ra3a, KUCIOTHl U BOJIbI, IpH ycioBuu, uto t=20 C. [lanHble 3aHecUTE B
TabIuIy

mapametr | MomsipHa | Hucno KomnuectB | Macc | Konuenrpauu | [InotHoct | /laBienun
p s Macca, | MOJEKy | O a, s, n b, e,p
BEILIECTB a, N BEILIECTBA, p

0

0, 60*10 1,29

CO, 35 15*10°
H,S0, 50 100*10°
H,0 20 1000

PacuerHas mpaktuueckasi pab6ora N22.Pacuer mMakpo W MHUKpOIIapaMeTpOB C
npumeHeHueM hopmyn Meneneea-KiaiinepoHna u 3aKOHOB U30TPOIIECCOB.

* B Oamnone oovemMoMm 100 51 HaXoaUTCs 2 T KUCTOpOJia Mpu Temreparype 47
°C. KakoBo nasienue rasza B 0OaxioHe?

* Bo ckonbko pa3 yBenuuuTcsa 00beM My3bIpbka BO3yXa, MOJHIBIIETOCs IpU
MOCTOSIHHOM TeMIlepaType ¢ TIIyOMHBI 8 KM Ha MOBEPXHOCTh? ATMOc(hepHoe
JABJICHHE HOPMAJIBHOE.
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'HpI/I HN30TCPMHUYICCKOM IIPOHECCCC 0o0BeM rasa YBCIMYWICSA B 6 pa3, a 1aBJICHHUC
YMCHBIINJIOCH HA 50 xITa. Ol'[pCI[CJII/ITC KOHCYHOC JaBJICHHUC I'a3a.

*Haiinure o0bem Bomopoaa maccoil 1 kr npu temneparype 27 °C u gaBiaeHUn
100 xIIa.

» KakoBa miotHOoCTh a30Ta nipu Temmepatype 27 °C u gaBnenuu 100 Ila?

*B mporiecce n3obapHoro HarpeBaHusi 00beM rasza ypBenuuwics B 2 pasa. Ha
CKOJIbKO TIpaJyCOB Harpejid ras, €ciidi €ero HayajabHas TeMIlepaTypa paBHa
273 °C?

* B npouiecce M30XOPHOTO OXJIAXKICHMS TaBJICHHE T'a3a YMEHBUIWIOCH B 3 pasa.
Kakoil Oblia HavalbHasg TeMIeparypa rasza, €cid KOHEYHas TemIiepaTypa
crana paBHou 27 °C?

* B 6ammone oobemom 200 5 Haxomwics renuit moa gasieHuem 100 klla mpu
temneparype 17 °C. Ilocne nmoakadynBaHus Tefvsi €ro JIaBJICHUE MOTHSIIOCH
no 300 klla, a Temneparypa yBenuuunack 10 47 °C. Ha ckoJbko
yBEIUYMIach Macca reaus?

« IIpu gasnennu 10° Ila u Temmeparype 15 °C Bo3myx mMeer oobem 2 1. Ilpu
KaKOM JaBJICHMM BO3JyX JaHHOW Macchl 3aiiMeT o00beM 4 11, eciu
TeMIeparypa ero cranet pasuoi 20 °C?

* B nmporiecce n300apHOro oxiaxkieHus 00beM HeaTbHOTO ra3a yMEHBIIHICS B

2 paza. KakoBa KOHeyHass TeMmIlepaTypa rasza, €clid €ero HadaJlbHas
temneparypa paBHa 8§19 °C? Macca raza noctosiHHa.

Pacuernas npakTuueckasi padora N23 Pacuer snekTprudeckux 1ernei npu nocieaoBaTeabHo —
NapajuIeJIbHOM COEIMHEHNN KOH/IEHCATOPOB.

B cnydae mapamienbHOro COeIMHEHMs! BCE KOHIEHCATOPBl 3apsDKAIOTCS 10 OJHOM M TOM ke
pasHocTH moTeHuuanoB U, HO 3apsjpl Ha HUX MOTYT OBITh pazauuHbIMU. Eciu eMKocTH X

T, = l:.‘ l{.-'r == L" .. =
pasubl C1, C2,..., Cn, TO COOTBETCTBYIOIINE 3apaabl Oymayr ' = 170 G, 4, =CU.
OO6muit 3apsn Ha BCEX KOH/JIEHCAaTOpax

R N P =, L C, 4+ C.—.-]L'.1 .
F= a7 H e W, CIENOBATEIbHO, €EMKOCTb BCEH CHCTEMBI
C=L=C4C,+...+C.
KOHJICHCATOPOB WrtaK, eMKOCTh TPYIIIBI TapauIebHO COEAMHEHHBIX
KOHJIEHCATOPOB paBHa cyMMe eMKOCTEN OTJIENBHBIX KOHJIEHCATOPOB.

B cnyuae mocnenoBaTenbHO COEAMHEHHBIX KOHJIEHCATOPOB — OJIMHAKOBBI 3apsiibl Ha BCEX
KOHZIeHcaTopax. J[eiCTBUTENBHO, €CIIM MBI TIOMECTUM, HAIIpUMEp, 3apsij +q Ha JEBYIO OOKIIAIKy
MEepBOro KOHJEHCATOPa, TO BCJIEACTBUE MHAYKIIMU HA TIPaBOM ero oOKJ1aJgKe BOZHUKHET 3aps] —
d, @ Ha JIeBoi O0OKIIaJgKe BTOPOTo KOHJeHcaTopa — 3apsj +q. Hamugue sToro 3apsiga Ha JeBOi
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00KJIa/IKe BTOPOr0 KOHAEHCATOpa OMSATh-TAKH BCJIEACTBHE MHAYKIIMU CO3JAeT Ha IMPaBOM €ro
oOKJaziKe 3apsii —q, a Ha JIEBOM OOKJIa/IKe TPEThEero KOHAeHcaTopa — 3apsia +q U T. A. Takum
0o0pazoM, 3aps]l KaXIOT0 M3 TOCIEIO0BATEIbHO COCAMHEHHBIX KOHJEHCATOPOB paBEH (.
Hanpspkenue ke Ha  KaXIOM M3 JTHX KOHACHCATOPOB  OINpPEAENSeTCS  EMKOCThIO
COOTBETCTBYMOIEro-KoHAeHcaTopa: rme Ci — eMKOCTh OJHOTro KoHjaeHcaropa. CymmapHOe
HaNpsDKEHUE MeXAy KpallHUMHU (CBOOOIHBIMM) OOKIaJKaMH BCEHl TPYMIbl KOHIEHCATOPOB

1 i 1
U=U U 4-U.=4(E+g;+ R +E:) :
CJ‘IG,[[OBaTeJILHO, €MKOCTb BCeH CHCTCMBI
C=+
KOHACHCATOPOB OIIPCACIIACTCA BbIPpAXKCHHUECM

1 g L b
crrratat ot

N3 »Toit (I)OpMYJ'ILI BUJIHO, YTO CMKOCTb TIPYIIIIbI IIOCICAOBATCIBbHO COCANMHCHHBIX
KOHACHCATOPOB BCCrJa MCHBIIC CMKOCTH KaXAOI'0 M3 3TUX KOHACHCATOPOB B OTACJIBHOCTH.

1. Yerhipe 0MHAKOBBIX KOHJIEHCATOPA COSAMHEHBI B OJTHOM CIIydae IapajuleibHO, B IPYIOM —
[ocJae0BaTeNbHO. B KakoMm cilydae €MKOCTb 3TOW TIpyHNbl KOHIEHCATOPOB OOJIbLIE U BO
CKOJIBKO paz?
2. JlBa xonaeHcatopa eMKOCTH 2 U 1 MK® coeIuHEHbI MOCIE0BATEIbHO U MPUCOEAUHEHBI K
nosirocaM Oarapeu ¢ HanpsbkeHuem 120 B. KakoBo HanpspkeHHE MEXIy 0OKIaJKaMu MEepBOro U
MEXTY oOKJIaIKaMu BTOPOTO KOHJleHcaTopa?
3. Kaxoii 3apsia Hy)kHO cooOmHUTh Oarapee u3 AByx JenaeHckux 6anok emxoctu 0,0005 u 0,001
MK®, COEIMHEHHBIX MapajulelbHO, YTOOBI 3apsaAuTh ee g0 HampsbkeHus 10 xB?
4. KonaeHcarop, 3apsbkeHHbIN 10 Hanpsikenust 100 B, coequnsieTcs ¢ KOHAEHCATOPOM TaKoW ke

€MKOCTH, HO 3apspkeHHbIM 10 200 B, mapamnensHo (T. €. HMOJOXHUTENbHas OOKIaaka — C
MOJIO)KUTEIBHON, OTpULIATeNIbHAass — C OTpulaTenbHOM). Kakoe ycTaHOBUTCS HampsbKEHHE
MEXIY oOkJazikamu?

5. I[Ba 3apsKCHHBIX MCTAJININYCCKUX mrapa OANHAKOBOI'O JAuamMeTpa IMPUBOJAATCA B
conpukocHoBeHune. OauH U3 mapoB — noibiid. [lopoBHY 11 pacmpenensTcs 3apsiibl Ha 000HuX
mapax?

Pacuernas npakTndeckas padora N24 Pacyer mapaMeTpoB HEpa3BETBIECHHOH JIEKTPUIECKON
LIENH NIPU TIEPEMEHHOM COIIPOTHUBIICHUH.

eas padoThI:

O3HakoMuThCsl ¢ ocoOeHHOCThiO MpumeHeHus Il 3axona Kupxroda mpu pacuere nenei
NEPEMEHHOr0 ToKa. lIpoaHanu3upoBaTh SIBJIEHUS, NPOUCXOASAIIAE IPU IOCIEA0BATEIBHOM
COEITMHEHUH aKTHBHBIX M PEAKTHUBHBIX JIEMEHTOB. DKCIEPUMEHTAIBHO OMPEIEIUTh apaMeTpbl
DIIEKTPUYECKON LIETIH.

Wcnonb3yst UCXOMHBIC TAHHBIE, TPUBEJACHHBIC B Ta0I. 1, paccUuTaTh CXeMy, COCTOSIIIYIO U3
COCTMHEHHBIX TOCIIEeIOBATEeNIbHO: pe3ncTopa — R; karymku — Lk, Ry; n konaercaropa — C.
Yacrora HampspkeHus cetd S50 T, OmnpenenuTs akTUBHBIE, pPEAaKTHBHBIC, TOJIHBIC
COIIPOTUBJICHUA U KOBCb(bI/IHI/IeHTI)I MOIIMHOCTHU OTACJIBHBIX Y4YaCTKOB U Bcel cxeMbl. Paccuurars
TOK, HANpsDKEHUS Ha YYacTKaX, aKTUBHBIC, PEAKTHUBHBIC W TIOJHBIE MOIIHOCTH. Pe3ymbTaThl
pacueToB 3aHECTH B Ta0JI. 2.

[Io pesynpTaTam pacueToB IOCTPOUTh B MacliTade MHOTOYTOJbHUKH HaNpsKEHUH,
COIIPOTUBIIEHUI U MOIITHOCTEM.
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Tabmuua 1
Bapuant 1 2 3 4 5] 6
U, [B] 45 25 35 30 45 40
R, [OMm] 70 30 40 20 50 60
C, [Mk®D] 60 70 50 60 40 30
Karymika Rk=50wMm, Ly =0,1TH
Tabmumna 2
DJIeMCHT R,Om [X,Om [Z,Om [cos¢ |LA [U,B |P,Br |Q,BAp[S, BA
CXCMBbI
KaTtymika
Pesucrop - .
Konpaencarop - -
Bcsa cxema

Pacuernast mpakTuueckasi padora N25 Pacuer mapameTpoB B pa3BEeTBICHHOM IIEIH.
JuiemeHThI Teopuu. [IpaBuna Kupxroda mo3BonsioT 3HaYUTETLHO YIPOCTUTh PACUET CIOKHBIX
JIEKTPUYCCKUX IIeTeld ¢ HEOJHOPOJAHBIMH YyYacTKaMH. B pa3BETBIEHHBIX MEMAX MOXKHO
BBIICTIUTH y3JIOBbIE TOYKU (Y37bl), B KOTOPBIX CXOJATCS HE MEHee TPEX MPOBOJHUKOB, pHC. 1.
Toku, BTEKAOIIWE B Yy3€J, CUYUTAIOT T[OJIOKHUTEIHHBIMH, BBITCKAIOMIME W3 y3Jla —
OTpUIATEIbHBIMH.

Ilepsoe npasuno Kupxroda cienyer ©3 3aKOHA COXPAHECHUS DIIEKTPUYECKOTO 3apsja:
anrebpandeckas CyMMa CHJI TOKOB, CXOSIIMXCS B JIIOOOM y3lie pa3BETBIEHHOW IEMH, paBHA
aymo: l; +l+ 13+ ...+ 1,=0.

Ry 4+ - I
“« —He——
— _...i%___:}
HO __}:"2_—+____ I
6 L=, g
Ho 5
< >
Ry 4 - I,

Puc. 2. [Ipumep pa3BeTBIEHHON LIETTH
B nr060#f pa3BeTBIEHHON IIEMM BCEr/la MOXHO BBIIEIHTh HECKOJIBKO 3aMKHYTBIX MyTEH,
COCTOSIIIMX M3 OJTHOPOAHBIX U HEOJTHOPOJHBIX Y4aCTKOB, KOTOPbIE Ha3bIBAIOTCS koHmypamu. Ha
puC. 2 TpEeACTaBIIEH IMPOCTON IMpPUMEpP Pa3BETBIEHHOM LEMM C JBYMs y3J1aMH, B KOTOPBIX
CXOJATCS OJMHAKOBBLIC TOKH, TaK YTO HE3aBUCHMBIM SBJISICTCS TOJBKO onuH. COOTBETCTBEHHO B
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LEeMd MOXHO BBIICIUTh TpU KOHTypa. M3 HUX TOJNBKO JBa HE3aBUCUMBI, T.K. TPETUH HE
COJIEPKUT HOBBIX YYaCTKOB.

Bmopoe npasuno Kupxeogha: anreOpanyeckas cCyMMma TMaJCHHA HAMpsDKEHUN (TPOW3BEICHHMIA
COMPOTUBIICHUSI KAXJIOTO M3 YYAaCTKOB JIIOOOTO 3aMKHYTOTO KOHTypa Ppa3BETBIEHHOM Ienu
MOCTOSTHHOTO TOKa Ha CHJIy TOKa Ha 3TOM ydacTke) paBHa anreOpamyeckoit cymme 3/1C Bmonb
3TOr0 KOHTYpa.

[Tokaxxem mnpuMeHeHue BToporo mpaBwia Kupxropa Ha mnpumepe pa3BETBIEHHOU
AJICKTPUYECKON IeTH, N300pakéHHON Ha puc. 2, riae HO — BeiOpanHOe HanparieHue ooxoma. C

y4€TOM IpaBuia 3HaKoB (puc. 3):
— + -+ -
—IF+E’ 4||— -Z
s —

Hﬁ][pi’l BICHHE DEIHGEI,R

JRRSE 8 —_—
+RI —RI

= {_F
I I

Puc. 3. IlpaBuiio 3HaKoB

IUTsL KOHTYpa aboe:
I1Ry + IR, = &1 &7,
IUTsL KOHTYpa 06e0:
1Ry + I3R3 =&, + &75;
IUIsTy37a O:
~li+ 1, +13=0.
[TepBoe u BTOpoe mpaBuia Kupxroda, 3anucanHbie A1 BCeX HE3aBUCHMBIX Y3JIOB U KOHTYPOB
pa3BEeTBIEHHOM 1IleMM, JAlOT B COBOKYINHOCTH HEOOXOAMMOE U JOCTaTOYHOE YHCIO
anreOpanyeckux ypaBHEHUH JUIsl pacuéra 3HaUeHUN HAMPSKEHUM U CHIT TOKOB.
[TpaBuna Kupxroda cBoasIT pacuér pa3BeTBIEHHON AIEKTPUUECKOM e K PEIIEHUI0 CUCTEMBbI
JUHENWHBIX anreOpandeckux ypaBHeHMH. Eciiu B pe3ynbTare pelieHHs cujla TOKa Ha KaKOM-TO
Y4acCTKE OKa3bIBA€TCSl OTPULIATENbHOM, TO 3TO O3HAYaeT, 4TO TOK Ha 3TOM Y4acTKe HIET B
HalpaBJIEHUH, IPOTHUBOIOJIOXKHOM BBIOPAaHHOMY IOJIOKUTETLHOMY HalpaBJICHUIO.
3aganue Ha pacyéTHyl0 padoTty

* HapucoBare cxemy, aHaJIOTHYHYIO TIPEACTABICHHOM Ha puc. 2, ¢ mapamerpamu: Ry = 2,3

OM,R,=6,30M,R3=1,80m; &, =57B,&,=-4,5B,&3;=2,7B.

* BriOparh KOHTYpBI U HampaBJIEHUS UX 00X0/1a.

¢  (OO003HAaYUTH TOKU B BETBSX.

* CoCTaBUTh CHCTEMY YpaBHEHUH.

*  Onpenenuts TOKU.

* IIpoBeputh Oananc MOIIHOCTEH.
IIpumep svinonnenus
1-3. Cxembl aHAJIOTUYHBI IPE/ICTABICHHBIM Ha puc. 1-3.
4. CucreMa ypaBHEHUM:
23 11+63 1,+0 - 13=-57-4,5,
0-11-63-1,+18-13=45+27,
~li+1,+13=0.
5. Haxonum 3HaueHUs TOKOB, /Ul YEro IOJyYEHHYK CHCTEMY JMHEHWHBIX alre0pandeckux
ypaBHEHMI pemaeM MeToaoM l'aycca — ogHUM M3 Haubojee YHHUBEPCAIbHBIX U (P (PEKTUBHBIX
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METO/IOB, COCTOSIIIIMM B TIOCJICIOBATEIIbHOM UCKIIOYEHUN HEU3BECTHBIX U3 YPaBHEHUN UCXOIHOU
cucrembl. CHavasa ¢ MOMOINBIO TEPBOrO YPaBHEHMS MCKIIOYAEM X1 U3 BCEX MOCICAYIOIIUX
YpaBHEHUN CHUCTEMBI, 3aT€M, UCIIOJIb3Ysl BTOPOE YPaBHEHHE, UCKIIOYAEM X U3 TPETHEro M BCEX
MOCJICYIONIUX YpaBHEHUH. DTOT NPOLECC, HA3bIBAEMBIN npsimbvim xooom memooa Iaycca,
MPOJIOJDKAETCA JI0 TeX IOp, MOKa B JIEBOM YacTU mocienHero (N-ro) ypaBHEHUs HE OCTaHETCS
JUIIb OJWH YJIEH C HEU3BECTHBIM X,. BBIYHCIEHUS 3HAYEHU HEU3BECTHBIX MPOU3BOMIST
Ha amane obpamuozo xoda. VI3 nocnenHero ypaBHeHUs] CUCTEMbI HaxouM Xp. [lojicraBiss ero B
NpeanociaeAHee ypaBHEHHUE, IMOIYy4duM Xp 1. OOpaTHOH IMOJACTAHOBKOW IOCIEAOBATEIBHO
HaXOOUM Xp-1, Xn-25 « .., X1.
Pemas cuctemy, monydaem Toku B BeTBsx: |1 = —1,24 A; 1, =—1,16 A; I3 = —0,08 A. 3nak «—»
TOBOPHUT O TOM, YTO HaIlpaBJICHUE TOKA IPOTHUBOIIOIOKHO BEIOPAHHOMY.
6. IIpoBepsem OastaHc MOIIHOCTEM. Hanném MOIIIHOCTb, BBIJICIISIEM YO Ha
pesuctopax Ry, Rz, R3 B BUJie TEIIOTHI:
P1=23"124°+6,3 1,16+ 1,8 - 0,08% = 12,025 Br.

230 -124 570

— H®—
6,30 -1,16 -4,50

— —O—

\i’" II Haiiné

IEM MOIIHOCTh, BBIIEISEMYIO HUCTOYHUKAMU TOKa B
pe3yabTaTe paboThl CTOPOHHUX CHIT:
P,=57-1,24+45-1,16-0,08 - 2,7=12,072 Br.
Jlnst TpeThero HCTOYHMKA TOKA MOITHOCTH OTpHUIaTeNbHas, T.K. IsHanpasien npotus D/C.
Xoporee coBnaaenue P11 P, TOBOPUT 0 TOM, UTO pacuéThl BHITIOTHEHBI TPABUIIBHO.
PucyeM a1ekTpru4ecKyto cXxeMy B OKOHUATEIbHOM BUJIE.

Pacuernas mpakTudeckas padora N26 Pacuer ompenenennbix 3HaueHHH R, | 1 U Ha Bcex
y4acTKax CJI0KHOU dJIEKTPUYECKON 1ienu. Pacuer 3HaueHMi CUIIBI TOKA

3anaua 1. Haiinute conporuBienue nenu Mexay Toukamu A u B, ecmi R1 = Rs =4 Om, R3 = Ry
=20M Ry=10m.
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P

#

3agaua 2. Ha pucynke wu3o0paxeHa
JIIEKTpUYecKasl 1elb, COCTosmas M3 O-TH OJMHAKOBBIX 3BEHbEB. Bce comporuBieHus
oauHakoBble. Ha BX0JHOE 3BEHO MOAAIOT HANPSDKEHHE OT MUCTOYHMKA TOKAa M ammepMmerp A
noka3biBaeT TOK [=8,9A. Kakoli TOk moka3piBaeT amiepMerp Ap? AMIEpMETpPhl CUUTATh
UeaTbHBIMH.

g, T K,
I E
] I Kz

3anaua 3. B cxeme, nzo0pakeHHOM Ha pucyHke, r1 = 1 kKOm, r; = 2 kOm, R = 3 kOm. Toxk uepes
amriepMeTp npu 3aMkHyToM Kitoue K; um pazomknyrom kimroue Kp coBmagaer ¢ TOKoM uepes
aMIiepMeTp npu 3aMKHyTOM Kitoue Ky u pazomknyTom kimoue Kj u cocrasnser I, Haittu Tok I
gyepes aMIepMeTp B cliydae, Korja 3aMKHYThI 00a KIIrova.

R1 Rz R32

E, 5 |E,

I
3anaua 4. Kakoe HampspkeHHe MOKaXKeT BOJIBTMETP, BKIIOYEHHBIM B cxemy (Puc.), ecnu ero
BHyTpeHHee conpotuBieHue 10 kOm. E; = E; = E3 =10 B, Ry = 1 kOm, Ry =2 kOwm, R3 =3 kOm.
HcTtouHuky ToKa — uaealbHEIE.
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3agaya 5. Kakum [0mKHO OBITH COOTHOIICHHE MEXKIY
conpotuBieHusMu u DJC B cxeme, yka3aHHOH Ha pHUC., YTOOBI TOK 4Yepe3 MEPBBIM MCTOYHHK
OBbLJ1 paBeH HYJII0?

Pacuernass mpakrTudeckasi pa6ora N27. Pacuer mapameTpoB (Macchl M SHEPrUHM) aTOMHOTO
aqpa.

1. ITpu 06srydyeHnn aToMa BOAOPO/Ia 3JIEKTPOHBI IIEPELUIN C IEPBOM CTAllMOHAPHON
OpOUTHI HA TPETHIO, a MPU BO3BPALLEHUHN B UCXOJHOE COCTOSIHUE OHU MEPEXOIUIIH
CHauaja ¢ TpeTbell OpOUTHI HAa BTOPYIO, @ 3aT€M CO BTOPOM Ha nepByro. UTo MOKHO
CKa3aTb 00 SHEPTrUMU KBAHTOB, MOTJIOIEHHBIX U U3JIyY€HHBIX aTOMOM?

2. CKOJIBKO KBAaHTOB C Pa3JIMYHOM 3HEPrHEeil MOXET UCIYCTUTh aTOM BOJOPOJA,
€CJIN AJIEKTPOH HAaXOJUTCS Ha TpeThel opouTe?

3. DAEKTpOH B aTOME BOJOPOJA MEPEIIET ¢ YETBEPTOr0 SHEPreTUUECKOIO YPOBHS
Ha BTOpoi. Kak npu 3ToM n3menunace 3Heprus aroma? [louemy?

4. Kakyio MUHUMAJIbHYI0 CKOPOCThH JOJIKHBI UMETh AJIEKTPOHBI, YTOOBI yAapoM
IIEPEBECTH AaTOM BOJOPOJA W3 IEPBOTO DHEPIETUYECKOIO COCTOSHUSA B IATOE?

5. Pesepdopn ocymiecTBIII MEPBYI0 B MHUPE PEAKIMIO TMPEBPAIICHUS OIHOTO
XUMHYECKOTO 3JIEMEHTA B JPYrod. Bpluucinre SHEPreTMYECKHil BBIXOJ 3TOU
peakiuu. [TornomaeTcss uin BeIACISAETCS SHEPTUs B 3TOM peakiuu?

BN+ tHe Y0+ 1
Macca atoma a3zora 14,003074 a. e. m., aroma kuciopoaa 16,999133 a. e. m.,
atoMma renus 4,002603 a. e. m., atoma Bojgopozaa 1,007825 a. e. m.
6. Bbruncnure 2HEPreTUYEeCKUM BBIXOT PEAKIINT

TA+iHe NS+ 1H
Macca aroma amtomunus 26,981539 a. e. M., atoma kpemuus 29,973763 a. e. M.

7. Kakast sHeprusi COOTBETCTBYET OJHOM aTOMHOUN eauHuile Macchl (1 a.e.m.)?

BrIpasute ee B HKOYIISIX U JIEKTPOH-BOJIBTAX.
Tr.

8.0mpeaennTe SHEPTHUIO CBA3M U30TOTA JTUTHS sLE,

PN
9. Kakoe KoJIM4eCTBO SJHEPTUU MOXKHO MOJYUYHUTh B pE3yJIbTATE JACICHUS ypaHa st/

Maccoi 1 Kr, eciii mpu KaXJIo0M aKTe AECJCHUs BblenseTca Heprus, pasHas 300
M>»>B?
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10. Yepes ckonbko Bpemenu pacnagaercs 80% aTtoMOB paguOaKTUBHOTO M30TOIA

jlcr

XpoMa *~* | eciu ero nepuoj nojgypacnaaa 27,8 cytok?

11. AKTUBHOCTh PaJIMOAKTHBHOIO 3JIEMEHTA YMEHBIIWIACH B 4 pa3a 3a 8 CyTOK.

Haittu nepuon nosrypacmnan

Bonpocel k 1upgepeHIIUPOBAHHOMY 324€Ty

HroroBass arrecranmuss 1O y4eOHOH  JHCHUIUIMHE B IPOBOAMTCS
nuddepeHIMPOBaHHOTO 3a4eTa

B (opme

[Ipeamer «Pusnka» n mo3Hanue mupa. HaGmoneHUsT U OTIBITEL.
Mertop! uccnenoBaHus GU3MYECKUX SBICHUN 1 IPOLIECCOB.
[MonsiTue HayuHoro meroza. ['paduyeckuii MeTos onucaHusl.
CBs13b QU3MKHU ¢ APYTUMH Haykamu. DPU3HKa U TEXHHUKA.
Duznveckue BEIMUNHBI U UX U3MepeHne. Ouzndeckue npuoops.
MarepuanbHas Touka. Onucanue e€ aprwkeHus. CUCTeMBI OTCUETA.
Bubl MEXaHMUYECKOTO ABMXKECHUS U UX ONMCAHUE.

[ToHsATHA: CKOPOCTB, MyTh, IEPEMEILECHHE, YCKOPEHUE, BPEMSI.

© ® N o gk wbdPE

OTHOCHUTEIHLHOCTh JBUKXCHUS. TpaeKTopI/m JBWOXXCHUS.

=
o

. 3akonsl Mexanuku HeroToHa. Macca. Cuna. Unepuust. Bunbr cui.

[N
[EEN

. 3aKOH BCEMHPHOTO TATOTeHHUs. VICKYyCCTBEHHBIE CITyTHUKH 3€MIIH.

[EEN
N

. Kocmuueckas ckopocts. Cuna Tsoxkectu. Bec tena. HeBecomocTsb.

[ERN
w

. Hedopmarus. Cuna ynpyroctu. 3akoH ['yka. XKéctkocTs Temna.

[N
SN

. Cuua tpenus. Conporusnerue cpensl. Koadduunenr rpenus.

[EnN
(&)]

. 3akoH COXpaHCHHUA UMITYyJIbCa. PeaktuBHOE JBHXKCHHC.

[ERN
»

. 3akoH coxpaHeHus dHeprus. Buapl sHeprun. Padota crmsl. MOIIHOCTS.

[EEN
\'

. PaBHOBecue Tei. BI/II[BI PaBHOBECHSL. Ilonstre MmomMeHTa cuibl. 111e4o cubL.

=
oo

. Ilonoxenust MONEKyJIIPHO-KUHETUYECKOU Teopuu. VneanbHblil ras.

=
[(e]

. Temmeparypa. TeruoBoe paBHOBecHe. AGCOTIOTHAS TeMITepaTypa.

N
o

. ypaBHGHI/IG COCTOSAHMA UACAJIBHOI'O I'a3a. T"a30BEIe 3aKOHEL.

N
[

. Bnaxnocts Bo3nyxa. Kpucrannudeckue n amopdHble Tena.

N
N

. BHyTpennsas sueprus. 3aKkoHBI TEPMOANHAMUKH. TeIIOBBIE ABUTATEIH.

N
w

. DnekTpocratuka. DnekTpuueckue 3apsaapl. 3akoH Kymona. KonneHcatopsl.

N
N

. 3aKOHBI IOCTOSHHOTrO TOKa. 3akoH OMa. BuIbI coefUHEHNH B IIEIIAX.

N
4]

. PaGora u MOIIIHOCTH TOKa. KOpOTKOC 3aMBbIKaHUC. HpCHOXpaHI/ITGHI/I.

N
[o)]

. DIEeKTpUYEcKUil TOK B pa3iIuyHbIX cpemax. [1masma, e€ cBoiicTBa.

N
-~

. DnekTpomMarHuTHas HHIYKIUSA. MHIyKTUBHOCT. CaMOWHIYKIIHS.

N
(o]

. 3J'I€KTp0MaFHI/ITHO€ IoJe. SHCKT‘pOMaFHHTHHG BOJIHEL. WX CKOPOCTbD.

N
©

. I'apmonmnueckue xonedanus. KonedarensHelit kouTyp. Yactora kosneOaHui.

w
o

. Ilepemennsrii Tok. Ilenu nmepeMeHHOT0 TOKa M KX OCOOCHHOCTH.
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31. Dnekrpuueckuii pezoHaHc. Paguorexnuka. [IpuHIUIIEL pagrocBs3y.

32. IlpousBoacTBO, Mepenada U UCIOIb30BAaHNE INEKTPUIECKON SHEPTHH.

33. Omruka. Cxopocts cBeta. OTpakeHHe U IPEIOMIICHHE CBETA.

34. Nucnepcus. Unrepdepenuns. Audpakuust. Judpaxipronnas penérka.
35. INomepeuHocThb cBeTOBBIX BOJH. [lonsipusanus cera.

36. CneunanbHas TeOpHs OTHOCUTETHHOCTH. E€ moCTymaTel.

37. Wsmyuenns u criekTpsl. CiekTpanbHbIil ananu3. CrieKTpaibHbBIEe almapaThl.
38. Illkaya 31eKTpOMarHUTHBIX U3ITYYEHHH.

39. CgetoBeie kBaHTHL. SBineHue GoTorddexra. [laBaeHne cera.

40. Crpoenne atoma. KBanToBble octynartsl bopa. Jlasepsl, nx npuMeHeHue.
41. Metonbl HaOMOACHHUS U PETHCTPALIMHU SIEMEHTapHBIX YaCTHIIL.

42. PanuoakTUBHOE W3ITyYCHHE, €r0 BUIBI U CBOWCTBA.

43. 3akoH paJroaKTUBHOTO pacnaza. PannoakTHBHBIC TPEBPAIICHHS.

44. CrpoeHne aTOMHOTO sipa. SnepHble CHIIBL. SlepHbIe peakIuy.

45. SnepHas sHeprusd. Snepusiil peaxtop. IlpumeHeHue saepHON YHEPTUU.
46. Bbuonoruyeckoe AeHCTBUE PaIHMOaKTUBHBIX H3Iy4YeHuil. J[03a usnyueHus.
47. Owusuka sneMeHTapHbIX JacTuil. [1o3uTpoH. AHTHYacTUIE. KBapku.

48. 3Jpomomnus Beenennoit. Ctpoerne ComHeuHo# cuctembl. CoHIIE.

49. Cssi3b MEXKAY CTPOCHHEM MUKPOMHPA U MAaKPOMHUPA.

50. ®wusnyeckas kapTuHa Mupa. Ousuka v HayYHO-TEXHHYECKHUH IIPOTrpecc.

51. dusnyeckrie 3aKOHbI — OCHOBA TeXHUKH. HaHOTEXHOIOTHH.

BpeMsi BbINOJIHEHUsI 32JaHUSI MHH./9ac. - HA YCMOTpPEHHE MperoiaBaTelisi B KOHKPETHOMH
curyannu. CKOJIBKO, KaKMX M Ha KaKoe BPeMs 3aJJaHui J1aBaTh KaKOMY-JIH00
CTYAEHTYIIPEINOAaBaTelb PeLIaeT Ha MECTe ¢ YIETOM OCYIIECTBICHUS TUPPepeHIIMPOBAHHOTO
00y4YeHHS 1 JINYHOCTHO-OPUEHTHPOBAHHOTO MOJIX0/1a K o0y4aromumcs. Ha Bcro paboTy B mesoMm
orBoautcs 1 yac 30 MuH.

TpeboBanus oxpaHbl TPyAa: HHCTPYKTAX MO TEXHUKE O€30IIACHOCTH, TPaBHIIaM ITOBEICHUS HA
3aHATUH, 110 COOIOIEHUIO TUCIUITIIMHBI, HATUYME UHCTPYKTOpa (TPEeroaaBaTesb).

Jluteparypa sl IK3aMeHYIOLIUXCS .

OCHOBHBIE UCTOYHUKHU:

1. JlorBunenko, O.B. ®usuka + ellpunoxenue : yuebnuk / Jlorsunenko O.B. — Mocksa :
KuoPyc, 2022. — 437 ¢.— URL.: https://book.ru/book/941758

2. Tpodumona, T.U1. Kparkuii kypc ¢pu3mku ¢ npumepaMu peuieHus 3ajaad: yuedHoe nocooue /
Tpodumosa T.1. — Mocksa: KuoPyc, 2021. — 279 ¢.— URL: https://book.ru/book/936320
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2022. — 301 c.— URL: https://book.ru/book/942835

2. Tpopumona, T.M. ®usuka. Teopus, pemieHue 3aaad, JEKCUKOH: crpaBodyHuK / Tpodumona
T.. — Mocksa : KaoPyc, 2021. — 315 c.— URL.: https://book.ru/book/936794
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«dpoda», 2019. — 287c.
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Pecypcol UnTepHeT

1. ®enepanbubiii nopran «Poccuiickoe oOpazoBaHue»

PesxuMm mocryma: http://www.edu.ru/

2. Poccwmiickas rocynapctBennas ouobnuoreka (PI'B) (nHbopManmoHHO-cIipaBOYHAs CHCTEMA)
Pexxum noctyma: http://www.rsl.ru

3. Poccuiickas HanmonanbHast oubimoreka (MHGOpMaIMOHHO-CIIpaBOYHas cuctema) Pesxxum
nocryma: http://www.nlr.ru

4. Enunast KoJuteKius mudpoBeIX 00pa30oBaTeIbHBIX PECypCOB

Pexxum noctyma: http://school-collection.edu.ru/

5. Poccuiickuii 001ieoopa3oBarenbHbli mopran Pexxum poctyma: http://www.school.edu.ru/
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