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[Tpu pazpaboTke paboueit mporpaMMbl Y4eOHOM TUCIUTIIIMHBI B OCHOBY TIOJIOKCHBI:

1) ®I'OC BO no HampaBieHUIO MNOATOTOBKM «BeTepuHapHO-caHWTapHas 3KCHEPTU3A»
yTBepKIeHHOW MuHHCTEpCcTBOM 00pazoBanus U Hayku PD «19» centsops 2017 r. mpukas
Ne 939

2) Yuebnslii mian npoduis BerepuHapHo-caHuTapHast SKCIepTu3a 0100peH YUeHbIM COBETOM
OI'bOYBO I'AY Cesepnoro 3aypaibs ot «27» mas 2021 r. [Tpotokon Nell

PaGouast mporpamma y4eOHOM JAMCHMIUIMHBI OJOOpeHa Ha  3aceJaHuu  KadeIpsbl
«OHeproodecreyeHus CebCKOro X03sicTBay oT «22» urons 2021 1. IIporokon Ne 22-06-2021.

HN.o. 3aBenyromiero kadeapoit @* A.C.Kuzypos

PaGouas nmporpamma yueOHOMN JUCIMIUIMHBI 0JJ00pEeHa METOAMYECKONH KOMUCCHUEH HHCTHTYTA
ot «01» nexabps 2020 r. [IpoTokon Ne 3.

[Ipencenarens METOAMYECKONH KOMUCCUM HHCTUTYTA M O.A. MenskoBa

Pa3pabGorumnkn:

H.H. MaJ'IL‘IYKOBa, K.T.H., JOUCHT Ka(be,[[pbl aHeproo6ecnequI/IH CEJILCKOI'0 X035MCTBA

J{MpeKTOp HHCTUTYTA: A.A. baxapes



1.

Ilepevyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHs MO0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/1bTaTaMH 0CBOCHHS 00pa30BaTe/JbHON MPOrpaMMbI

Koowt Pe3yJabTaThI Ilepeuenb NIaHMPyeMbIX Pe3yJbTATOB
Nunukatop 1OCTHXKEHUS
Komneme OCBOEHHS 00y4yeHHs MO AMCHMILUIHMHE
N KOMITETCHIIUU
Hyuil
3namos:
- COBpEMEHHBIC (PU3MUECKHE TPEACTaBICHHS
00 OKpY)KaloIleM 4YelOBeKa COBPEMEHHOM
MHpE;
- OCHOBHBIE TEOPHH W (QyHAaMEHTaIbHBIC
NMOHATHS (HU3MKH;, 3aKOHBI U  SIBJICHUS,
T'PaHUIIBI UX TPUMEHUMOCTH;
Cnocobex - Ha3HaYeHWE W TNPUHIOUINBI JEHCTBUSA
00OCHOBBIBaTh | BaXHEHIINX (PU3NIECKUX TPUOOPOB.
peann3oBbIBaTh B Ymems:
npodeccnoHaIbHO - MPUMEHSTH pa3I4YHbIe METOIbI
W JesaTenbHOCTH ¢usnueckux u3MepeHUd u  06paboTKu
COBpEMEHHBIE 9KCIEPUMEHTAIBHBIX JaHHbBIX;
TEXHOJIOTHH c - OOBSICHATP OCHOBHBIE HaOJIOJaeMble
U -4onk+ Hcnomesyer
WCTIOJIb30BaHHEM NPUPOAHbIE ¥ TEXHOTGHHBIC SBJICHUS U
3HAHUS OCHOBHBIX
npuOOpHO- 3pdekTel ¢ Mo3unuu  (HyHIAMEHTATbHBIX
. | 3aKOHOB ¢buzuku ),
UHCTPYMEHTAILHON (bU3HYIeCKUX Tpe/CTaBICHNUI;
HEOOXOIMMBIX JUTS
OIIK-4 | 6a3ml " - pemaTth 3a7add U3 PA3NUYHBIX Pa3lesioB
pemieHuss  CTaHAAPTHBIX
HCIIOJIb30BaTh ¢bu3uKy;
3a1a4 B obnacTtu .
OCHOBHBIE . - paboTaTh c anmmapatrypoil st PUINIECKUX
npodeccuoHaANEHON N
€CTECTBEHHBIE, UCCIIEIOBaHNU;
JeATeTLHOCTH
OMOJIOTMUeCKUe | - BBIIACHATHL KOHKPETHOE  (pu3MUecKoe
npodecCHOHANBHBI colepKaHWe B  NPUKIAIHBIX  3ajadax
€ TIOHATHS, a TaK¥Ke npodeccnoHaNbHOM AeATETbHOCTH.
METO/IBI npu Bnaoempy:
peleHnn - HaBBIKOM TPOBEICHHS  (PUINUYECKOTO
obrenpodeccruona OKCIIEPUMEHTa, B TOM YHCIIC MPaBHIBHO
JBHBIX 337124 IKCIUTYaTUPOBAaTh OCHOBHBIE TIPHOOPHI |
000pyI0BaHUE B COBPEMEHHOM (hU3NUECKON
naboparopuu;
- HaBBIKOM 00pabOTKU ¥ HHTEPIIPETUPOBAHHS
pe3yIbTaTOB IKCTIEPUMEHTA;
- HAaBBIKOM NPUMEHEHUS] OCHOBHBIX METOJIOB
(U3HKO-MaTEeMaTHUECKOr0  aHalu3a  JuIs
peleHHs eCTECTBEHHOHAYYHBIX 3a1a4.
2. MecTo AMCHMILINHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOIrpaMMbl
JlanHasi MUCHUIUIMHA OTHOCHTCS K bioxy [ oOs3arenpbHOW YacTh 00pa3oBaTeNbHOM
MPOTPaMMBI.

I[I/ICLII/IHJII/IHB. du3uka 62[31/IpyCTC$I Ha 3HAHUAX, TM[MOJYYCHHBIX O6y‘-IaIOH_II/IMI/ICSI B

COOTBETCTBHHU C @enepanLHHM ToCyJapCTBCHHBIM O6paSOBaTeJ'IBHI)IM CTaHJapTOM CpEOHETO

(mostHOTO) O06IIIEr0 0Opa3zoBaHus Mo npeamery duznka.
®usuka SBISIETCA MNPEANIECTBYIOMIEH IUCHMUIUIMHON Il JUCIUIUIMH: be30omacHoCTh

KU3HENEATENBHOCTH, OCHOBBI arpoMH)XKeHEepuH, bruoxumus moinoka u msca, MojlouHoe n€no,
TexHonorus nepBUYHON nepepadoTKH MPOAYKLIUHU )KUBOTHOBOJICTBA.
Jucuumnirza usydaercs Ha 1 Kypce Bo 2 ceMecTpe 10 O4HOM 1 3a04HON popMaM 00yUeHHS.




3. O0beM AUCHHMILVINHBI U BBl y4eOHOH padoThl

OO61mast TpyJ0eMKOCTh JUCIUILIINHBI cocTaBiseT 108 gacoB, 3 3aUeTHBIX €IMHUIL

Buza yyebHon paboThl OyHan ¢popma 3aoyHas dopma
Bcero cemecTpbl Bcero yacos cemecTpbl
Yyacos 2 2
AypuUTOpHble 3aHATUA (Bcero) 48 48 14 14
B Tom uncne: - - - -
JleKuMoHHoro Tmna 16 16 6 6
CemunHapckoro TMna 32 32 8 8
CamocrosTenbHana pabora (Bcero) 60 60 94 94
B Tom uncne: - - - -
MNpopaboTKa maTepunana nekumn, 30 30
NOAroTOBKA K 3aHATUAM 69 69
CamocToaTenbHoe UsyvyeHue Tem 4 4
Pedepar 26 26 - -
KoHTponbHble paboThbl - - 25 25
Bua npomeXKyTOUYHOM aTTecTaumnm 3auer 3auer
(3auer, ak3ameH)
O6uwasn Tpya0eMKOCTb: 108 108 108 108
3 3 3 3

4. Conep:xkanue IUCHUNTHHBI

4.1. Conep:xanue pa3ieioB JTUCUUIIMHBI

HaumenoBanue pasnena

CogaepxaHue pasaena

JIUCIUTUTUHBI
1 2 3
1. MexaHuka u Kunemamuka u Ounamuxa nocmynamenbHo20 U 8paujamenbHO20
OMoMexaHHKA O08UICEHUSL.
(K0J1e0aHUA U BOJIHBI). Mexanndeckoe nBmwkeHune. Cucrembl orcueta. CKOpOCTh U
AKYCTHKA YCKOpPEHHUE KaK MPOU3BOJIHbIC MepeMelieHus (00001IeHIE TTOHATHS

ckopoctr). lloHsaTHe o TpaameHTe (QUIUYECKOH BEIWYHHEI.
HopmanbHoe, TaHreHIMaabHOE W IIOJHOE YCKOpEHHEe TpHu
KpuBOJIMHENHOM nBwkeHuH. llpsmas u oOpatHas 3ajada
KHHEMAaTHKH.

[lonstue cunbl. 3akoHbl HpOTOHA B HMHEpHHMATBHBIX CHCTEMAax
oTcyeTa.

YpaBHEeHHE NBWXEHHS CBOOOHOW M HECBOOOTHOW MaTepHaTbHOU
TOUYKH. J[BIDKEHUE CHCTEMBI MaTePHAITLHBIX TOYEK.

Cmamuxa. Suepaus. Paboma. Mownocmu. 3axonsl coxpanenus.
AKCHOMBI ~CTaTUKH. | e€OoMeTpuuecKkoe YyCIOBHE DPaBHOBECHS
CXOZSIIEHCS CHUCTEMBI CHI Ha MiockocTu. IIpoeknum cun Ha
IUIOCKOCTH. AHAIWTHYECKHE ypaBHeHHs paBHoBecus. CBsS3n U
peaKuuu CBs3EH.

MoMEHT CWJI OTHOCUTEIBHO HEMOABM)KHOM OCH. YClIOBHUSA
paBHOBecHs Tel, UMerImMX ock BpameHus. [lapa cun. Lentp
TSOKECTH TBEpAOro Teja. lIpuMeHeHwe ycioBHS paBHOBECHS IS
BBIUHCIIEHHS LIEHTpa TsKecTH. CTaTMYECKHE CHCTEMBI B ONOPHO-
JBUTATEIbHOM ammapare >XUBOTHBIX. MOMEHT UMITyJbCa. 3aKOH
COXpaHEHHS MOMEHTa WMITylibca. PaboTa mepeMeHHOW CHIIBL.
Kunernueckas u noreHnuanbHag sHepruu. MomuHocts u KITJI.
3aKOH COXpaHEHUs SJHEPTUHU. 3aKOH COXpaHEHHS UMITYJIbCa.
Mexanuueckue konebanus. 36yK.




KomnebarensHoe ABMXEHNE B OUOJIOTHYECKUX 00beKkTaxX. JINHEHBIN
FapMOHMYECKUN OCHUILIATOP. YpaBHEHHE M I'paUKUA CMEIIEHUS
CKOPOCTH W YCKOPEHHS TIpH TapMOHHMYECKHX KOJIcOaHUSIX.
[IpyXMHHBIA MasSTHUK. DHEPrUsi TAPMOHUYECKOTO OCIMILIATOPA.
Mexanndeckne KojeOaHws B TPOMBIITUICHHOM JXHBOTHOBOJICTBE.
Bubpammn B c/x.  3aTyxamomue W BBIHYXICHHBIE KOJeOaHUS.
CrnoxxeHue rapMOHHYECKUX KoyieOaHuii. buenus.

MouJiexkyasipHas Gu3suKa

Ocnosuvie nonoxcenus MKT. Hoeanvnouii 2az. Peanvubiil 2as.
OcnoBHoe ypaBHenne MKT. CnexctBus u3 Hero. Pacmpenenenue
SHEPTUH TI0 CTEMEHSM CBOOOABI. BHYyTpeHHSS SHEPTHS UIeaTbHOTO
raza. Pacmpenenenune monexkyn mo ckopoctsM. CpeaHss AjuHA
cBobOomHOTO TIpodOera. SIBmenus nepenoca. 3akoHsl Ouka u Dypre.
SIBnenns  mepeHoca B OHMOJOTHYECKHX  CHUCTEMaX. Bumw
TeriooOMeHa. TepMoperyssiius OpraHu3Ma U TEIJI000MEH B C/X.
VYpaeuenue Ban-nep-Baanmsca. Kpucrammuueckoe cocTosiHue
BemiecTBa. CKMKEHUE TA30B.

TepMoanHamMuKa U
Ono3HepreTuka

DQusuueckue ocHogbl mepmoOuHamury. OCHO8bl MEPMOOUHAMUKY 6
buonozuueckux 06veKmax.

TepmoauHaMuuecKue napameTpsl U npoueccsl. Temrora u padora,
l-e mHawano tepmoawHamMukd. Pabora Tasza B HU30mpoIleccax.
TennmoeMKkocTh  MA€aNbHOTO  rasa.  YpaBHeHnue  Maiiepa.
Anmnabatuveckuii mporiecc. YpaBHenue [lyaccona. OOpatumeie u
HeoOpaTUMbIe MPOLECCH], 2-¢ Hayano TepMoAuHaMUKH. [lpuHimmn
neiicrBus TemoBoit MammHbl. Lukn Kapro u ero KII/I. Temnossie
MAaIlIMHBl U XOJIOJWIbHBIC YCTaHOBKH B c/X. IloHSATHE 3HTpONHH.
3aKoH He YOBbIBaHHS SHTPOIHU.

[TonsTre 00 OTKPBITHIX TEPMOJMHAMHYECKHX cHUCTeMmax. JKuBoi
OpTaHU3M KaK OTKpPBITasi TEPMOJMHAMHUYECKAs CUCTeMa. 1-e Havaino
TEpMOOUMHAMUKKH B  Ouosoruu. IlpeBpamieHne sHepruud B
OMOJOTHUECKUX CHCTEMaxX W DHEPreTH4ecKWid OanaHc >KHUBOTO
opranusma. Termonpoaykuus. AKKyMyJIHPOBaHHE DHEPrHU B
moutekynax AT®. [lepeHoc Tena B )KUBBIX OpraHU3Max. 2-€ Ha4yajIo
tepMoarHaMuKH B 6nonorun. @opmyna [puroxuaa. K11/ Mermis.

DJIEKTPUYECTBO H
MAarHeTu3m

Onekmpocmamuxa.

Onextpoctarnyeckoe nojye (COII) u ero HampspkeHHOCTH. [loTOK
HanpsHDKeHHOCTH, Teopema [aycca. Pabora mo mnepemenieHUIo
anekTpuueckoro 3apsiaa B COII. ITorenuuann.

HampspkeHHOCTh MoNst Kak rpaaueHT noreHnuana. [IpoBongHuku B
COIl.

DneKTpocTaThyecKkas 3aliuTa. 3a3eMJICHHE. ODJEeKTPOCTATHUECKOe
SIBIIGHUE B C/X MPOW3BOACTBE W O0ppbOa ¢ HuMH. JMINeKTpuku B
COIl.

[onmspuzanust ~ JUAIEKTPUKOB U BUJBI TTOJISIPU3AITIH.
JudnexTprueckas MPOHUIIAEMOCTh. JMAnekTpudeckne CBOWCTBA
TKaHel W n3MeHeHue ux npu mnartonorusx. [Ipumenenue COII B
(u3noTepanuu. ONEKTPOEMKOCTh TPOBOAHMKA. KOHIEHCATOPEI.
Oueprus COIL
3akonbl  nocmosiHHO20  MOKA.  DneKmpuyeckuti MoK 8
NOYNPOBOOHUKAX. DNIeKMPUUEeCKUll MOK 8 2a3ax.

ONEeKTpoHHas Teopusi Toka B MeTaiax. 3akoH Owma B
muddepennmansHoM Buze. [loreHimomerpsl. TemnoBele pelicTBUS
TOKa. DJIeKTpOHarpeBaTelbHbIC yCTPONCTBA B ¢/X MPOU3BO/ICTBE.

CBoiicTBa NOJYIPOBOAHUKOBBIX MAaTEepUAIOB. 30HHAS TEOPUS
3JIEKTPONPOBOAUMOCTH.  TepMo3nekTpoHHass sMmuccud. Juon.
Tpruon. 3anmparommii  cimoi B MOJYNPOBOJHUKAX  €ro
BBINPSIMIISIIONIIEE JIEUCTBUE.

OneKTpudecKue  sSBIEHUS B OHOJOTMYECKHUX  CHUCTEMax.
CamocTrosiTennbHasi W HECAMOCTOSATENbHAs MPOBOJANMOCTH Ta30B.
BonprammepHast  XapakTepHUCTHKA Ta30BOrO  paspsiga. 3aKoHBI




anekTponuza. Ilopor paspspkenuss B TkaHsax. [lpoxoxkneHue
IIOCTOSIHHOI'O TOKa 4e€pe3 UBbIE TKAHW. J[€WCTBHE MOCTOSHHOTO
TOKa Ha oOpranm3M. [ ampBaHmM3amms, 3IeKTpodopes, 3IEKTPOI.
noTeHnuan. MemMOpaHHbIH TOTeHIMA. TpaHCHIOPT BEIIECTB 4epe3
KJIETOYHBIE MeMOpaHbl. OcMoc.

[TonsiTHE O KaIMEBOHATPUEBOM HAcOCE. bHONOTEHIINATIBL.
Dnexmpomacnemuzm. buonozuueckoe deticmsue macHumHo2o nos.
MarnuTHOE B3aUMOJCHCTBUE NTPOBOAHUKA C TOKOM. MHAyKIus
IIMII. 3axkon bmo — Capapa — Jlammaca. Bemectso B IIMII.
MarnuTHass NPOHUIAEMOCTh. J(MaMarHeTUKHU, MapaMarHETHKU,
(deppomarnetuku. Jlericteue [IMII Ha Ouonormueckue OOBEKTHI
I'eomarnutHoe nose. [Ipumenenue MII TOCTOSTHHBIX MarHUTOB B
C/X TPOW3BOACTBE. ONEKTPOMArHWTHas WHAYKIHUA. ONBITH
Oapanes. SIBieHUs] CAMOUMHIYKIUU. DHEPrUs MarHUTHOTO TMOJS.
JelicTBUE IEKTPOMArHUTHOTO TMOJISl HA dKUBOW OPraHu3M.
[Tpumenenne OMII B pusnorepanumn.

OnTHKa ¥ CBETOBLIE
sIBJIEHUS B OPraHU3Max

T'eomempuueckas onmuka. OcHogvl omomempuu. Boanosas
onmuxka.

Otpaxenue U nOpenomiicHue cBera. [lonHoe oTpaxkeHue u
WCTIONB30BAaHUE JTOTO SIBICHHWS B ONTHYECKHX MpuOOpax.
CBeToBOIIBI U X TIPUMEHEHHE. DHepreTuieckue (OTOMETPUIECKUE
BenmunHbl. KpuBas BumHoctu. CBeToBble (POTOMETPHUECKUE
BEJINYUHBL.

WuTepdepennus cBera u crnocoObl ee HabOmroaeHus. Judpakuus
cBeta. [lonsipuzanus cBera, NoJIIpU30BaHHBINA U €CTECTBEHHBIN CBET.
Hucnepcus cBera. CrnekTpel U uX TUNbl. CHEKTPaJbHBINA aHAU3.
ITornomenue cBera. 3akoHbl byrepa u bepa. buonorunueckoe
3HayeHue coiaHeyHoro ceera. Y@ u UK usnydenue, ux cBoicTBa U
MeTonel HaOmronmeHus. buonmormdeckoe peiicteue YO um UK
mydeHus. [Ipumenenne Y ® u3aydeHus I ¢/X IPOU3BOJCTBA.

KBanToBas u anepHas
¢usuxa

Keanmosas onmuxa. Cmpoenue amoma. Jlazepoi

SnepHast Monenb CTpoeHUs aToma. J[UCKPETHOCTh IHEPTeTHYECKUX
coctosgHuil atoma. Iloctynatel bopa. AToMHOE SApO, U30TPOIBIL.
Cnektp aroma BOAOpOAa, IMpaBWiIo oOTOOpa. YpaBHEHHUS
[Ipenunrepa.

PagnoakTHBHOCTB, €CTECTBEHHBIH CPOK PaJHOAKTUBHOCTH. 0, P, Y —
u3dy4yeHue. BnusHUEe pagMoakTHMBHOCTH HAa JKU3HEIESTEIbHOCThH
OpraHM3MOB. 3aKOHBl  PagUOAaKTHBHOTO pacmana. llepuog
nonypacnana. CpenHee BpeMs KU3HU. AKTUBHOCTB 3JIEMEHTA.
DJeMeHTapHbIe YacTULbl, HX XapaKTEPUCTUKUA U B3aUMOJACHCTBHE.
AnTtnyactunpl.  Jlyanusm cBOWCTB MHUKpodacTull. KBapkoBBIH
cocTaB apoHOoB. KBaHTOBEIIM MexaHN3M U3ny4yeHus cBeTa. Dopmyna
[Mnanka. ®oroaddext. KBaHTOBBII MEXaHHU3M IOTJIONICHHS CBETA.
®otonbl. KopnyckynsipHo — BoiHOBOM nyanusMm. IloHsitue o
doroxumuyeckux  peaknusx. DOTOOMOIIOTHYECKHE  pEaKIIHu.
®oroadpdexr.  YpaBHenme — DitHmTelHa.  JlomuHnecyeHnyus.
Penmeenosckoe u mennogoe usnyuenue.

IInanerapnas moznenp atoMa. Teopust bopa. KBaHTOBBII MeXxaHH3M
3NEeKTPOHHBIX mTepexomoB. CrnwH 3mektpoHa. [Ipwanmn Ilaynm.
[Ipupozna TemnoBoro u3nydeHusi. AOCONIOTHO YEpHOE TENO. 3aKOH
Credana — bompumana, Buna. TemnmoBoe wusnmyueHuwe Tena
JKUBOTHBIX. Paznmunbie Buasl momuHecteHnn. [Ipasuno CTokca.
3akon Basunoa. JliomuHecueHTHbI ananu3. IlomyueHue
PEHTT€HOBCKOTO M3IIy4Y€HUs, €ro CBOMCTBA. PEHTreHoquarHocTrka.
Jlazeprl. dusnveckne W OUOJOTHYECKHE CBOWCTBA JIa3epHOTO
M3ITy4eHHsl.




4.2 Pa3geasl JUNCHUILINHLI H BUABI 3aHATHI

Ounas ¢opma oOyueHHs

Ne HaumeHnoBanue pazjena AUCIUTIIINHBI Jlexmmonnoro | CeMHHApCKOTO. Cp Bcero
/o THUIA THUIA 4acoB
1 | Mexanuka u OnoMexaHuka (konebdaHus U 2 4 8 14

BOJIHBI). AKyCTHKA
2 | MonekynspHas ¢pusuka 4 8 10 22
3 | TepmoauHaMuka u OHOIHEPreTHKA 2 2 10 14
4 | DJIEKTpUYECTBO M MArHETU3M 2 8 12 22
5 | OnTHka ¥  CBETOBBIC  SIBJICHUS B 4 8 10 22
opraHuzMax
6 | KeanToBas u simepHast pusuka 2 2 10 14
Htoro 16 32 60 108
3aounas popma 00yueHust
Ne HaumeHnoBanue paziena JUCIUTIITAHbI Jlexmmonnoro | CeMHHapCKOTO CP Bcero
/o TUIA TUIA 4acoB
1 Mexannka u OnoMexaHuKa (KoJieOaHus U 2 - 16 18
BOJIHBI). AKyCTHKa
2 MonekynspHas pusnka 2 4 14 20
3 TepMmoanHaMuka U OMO3HEPreTHKA - - 16 16
4 ONEeKTPUYECTBO U MarHETU3M 2 4 16 22
5 OnTuka W  CBETOBbIE SBIEHHSA B - - 16 16
OpraHu3Max
6 KsanroBas u snepras puszuka - - 16 16
Htoro 6 8 94 108
4.3. 3aHsATHA CEMHMHAPCKOI0 THIIA
Ne Ne paznena Tp ylz?;:;?;oc“
JUCLUIIINH Tema
n/n o OyHasi | 3a04Ha
s
1 2 3 4 5
1. 1 ITonstre cunbl. 3akoHb HpI0TOHA B MHEPIMATIBHBIX CUCTEMAaX 2 i
OTCYeTa.
2. 1 O0 wu3MepeHHnU (U3UYECKUX BEIMYMH U O TOTPEIIHOCTSIX 5
U3MEepeHHH
3. OcHoBHoe ypaBHenne MKT. Cnenctsus w3 Hero.
2 Pacripenienenne sHepruu 1o creneHsM cBo00Ibl. BHYyTpeHHAS 2 2
SHEPrus UJICTLHOIO rasa.
4. 2 Bugpr terooOmena. TepMmoperynsims —opraHuzMa U 5 )
TemooOMeH B ¢/X. YpaBHenue Ban-nep-Baainbca.
5. JlaGoparophast paboTa" M3yyeHre 3aKOHOB HAEaTbHOTO ra3a B
2 npoliecce OMNpeleNeHns TUIOTHOCTH 3€pHa C  ITOMOIIBIO 2 -
BagroMeHoMeTpa JlepmanToBa."
6. 2 JlaGoparophas pabora" MccnenoBanne GU3NUECKUX CBOIMCTB 2 i
JKUAKOCTER."
7. TepMoanHaMHUYECKHE IMapaMeTpbl M Mpouecchl. Teriora u
3 pabora, l-e Havano TtepmoanHamukd. PabGora raza B 2 -
M30MPOLIECcCaX.
8. OnexTpoHHass Teopus TOKa B MerTawiax. 3akoH Oma B
4 muddepennanbHoM  Buzae. [loTeHmuomerpel.  TerioBbie 2 2
JIeHCTBUS TOKa. DJEKTpOHArpeBaTelbHbIe YCTPOHCTBAa B C/X
IPOM3BOJICTBE




9. 4 JlaGopatophas paboTa" DnekTpuyeckas Lelb U €€ OCHOBHbIC 5 2
3JIeMEHTHI."
10. Jlaboparopnas pabora" M3mepeHme CHIBI TOKa |
4 HampsDKEHUSI B DJIGKTPUYECKON Lenu W OmpeesieHHe 2 -
COIIPOTHBIICHHS OMOTKAaHU."
11. 4 JlabopartopHnas padota" McciaenoBanue 3IEKTPHIESCKOTO TTOJIS 2 i
B BOJHOM Cpejic M OIpeIeIICHIE eT0 HapsHKEHHOCTH. "
12. Otpaxkenue u mpenomienue cpera. [lomHoe oTpaxkeHue u
5 UCIIOJIb30BaHUE JTOTO SBJCHUS B ONTHYECKHX NpHOOpax. 2 -
CBeToOBOIbI U MX MIPIMEHEHUE
13. Wntepdepenuuss cBeta U crnocoObl  ee  HaOMIOJCHUS.
5 Hudpaxnus ceeta. [lonsipuzanus cBeta, NONIPU30BAHHBIA U 2 -
€CTECTBEHHBIH CBET.
14, 5 JlaGopaTopHas pabora "Omnpenenenne TTOKa3aTelIs 2 2
MIPEJIOMJIEHUSI CTEKJIa C MOMOIIIBI0 MUKpOCKoma."
15. 5 Jlaboparophast pabora "M3ydeHue 3aKkoHa MOTJIONICHHS 5
cBera."
16. 6 ®opmyna Ilnanka. Poroaddexr. KpaHTOBBIE MexaHU3M 2 i
MOIJIONEHUs cBeTa. POTOHBL.
HTroro 32 8

4.5. [lpumepHasi TeMATHKA KYPCOBBIX IPOEKTOB (pador) - ne npedycmompeno OIIOII.

5. Opranmu3anusi CaMoCTOATEIbHON padoThl 00yUalOUIUXCS M0 JUCIHUIIINHE
5.1 Tunbl caMOCTOATEIbHOI PadOTHI M €€ KOHTPOJIb

Tun camocTosaTenbHoOM paboTbl dopma obyyeHus TeKyLwWnit KOHTPONb
OYHasA 3a04Han

MpopaboTka maTepuana nekuui, 30 TecTuposaHue

NOAroTOBKA K 3aHATMAM 69

CamocTtoaTenbHOEe U3yvyeHue Tem 4 TecTupoBaHue

nnm
cobecesoBaHune

Pedepar 26 - 3awwmTa

KoHTponbHble paboThl - 25 3awmTa
BCEro 4acos: 60 94

5.2 Y4eOHO-MeTOAMYECKHE MATEPHAJIBI IIs1 CAMOCTOATEILHOH PadoThI

1. Meroanueckue yka3aHust 1Ji1 CAMOCTOATEIbHON paboThl IO AUCHUIUTMHE « DU3HKa» CTY/AEHTOB
OYHOH M 3a04HOM (hOpMBI OOYUEHHUS MO HAMPABIECHHUIO MOATOTOBKM «300TEXHUS». - TIOMEHb,
2015. - 58 c. [DneKTpoHHEIH pecypc].

5.3 Tembl, BLIHOCHMbIE HA CAMOCTOSITEJIbHOE H3yYeHHE

1. MOMEHT cHJT OTHOCUTEIHHO HETIOABUKHON OCH. Y CIIOBHS paBHOBECHS TE€J, UMEIOIUX OCh
BpaieHus. [lapa cui. LleHTp TskecTH TBEpAOTO Tena.

2. IIpumeHeHne ycioBUs paBHOBECUS AJIs1 BBIUNCIIEHUS LIEHTpa TsKeCTH. CTaTUYECKUE CUCTEMBI
B OTOPHO-ABUTaTEILHOM anmapaTe >KUBOTHBIX.

3. SIBnenus nepenoca. 3akonsl Puka u Pypre. SABneHNUs nepeHoca B ONOJOTHUECKUX CUCTEMAaX.
Bunet rennoodmena. Tepmoperysisius opranu3ma u TermiooOMeH B ¢/X.

4. Ypasuenue Ban-nep-Baansca. Kpucramnmueckoe cocrosinue BemectBa. CKMKEHNUE Ta30B.

5. ObpaTumble U HEOOpATHUMBIE MPOIIECCHI, 2-€ HaYall0 TEPMOIUHAMHUKH.

6. Ilpunuun nevictBus TeroBoid Mamubbl. [{ukn Kapuo u ero KIIJI. TemioBble MammHbl 1
XOJIOAMIIbHBIE YCTAHOBKU B C/X.

7.IlonsitTue  sHTpomuM. 3akoH He yObBaHusi »HHTponuH. IloHATHE 00  OTKPBITBHIX
TEPMOJMHAMHYECKUX crcTeMax. JKUBOM OpraHnu3M Kak OTKpbITasi TEpMOJINHAMUYECKasi CHCTEMA.



8. 1-e Hauano repMoarHaMuKU B Ouonorun. [IpeBpaiienue sHeprun B OUOTOTHIECKUX
CUCTEMax M dHepreTHdecKuil 6agaHc >KUBOTO opranuima. Temnonpoaykuus. AKKyMyJIHUpPOBaHHE
sHepruu B Mosekysnax AT®. [IepeHoc Temia B )KUBBIX OPraHU3Max.

9. 2-e Hauano TepmoarHaMuKH B Ouosnoruu. @opmyina [Ipurokuna. KITJI MpIisr.

10. DnexTpuyeckue siBICHUS B OMOJOTMYECKUX CHCTEMAX.

11. CamocrosTenbHass M  HECAMOCTOSTENbHAs IPOBOAMMOCTh Tra3oB. BonbTamnepHas
XapaKTEPUCTUKA ra30BOT0 pa3psia. 3aKOHbBI AJIEKTPOIU3A.

12. Tlopor paspspkeHus B TKaHsX. [IpoxokieHue MOCTOSIHHOTO TOKa 4epe3 KHUBbIE TKaHH.
JleiicTBre MOCTOSTHHOrO TOKa Ha opraHu3M. [ampBaHu3auus, 531eKTpodopes, 3IEKTPO.
MOTEHIHAI.

13. MeMOpaHHBIi oTeHITMa . TpaHCIIOPT BEIIECTB uepe3 KiIeTouHbie MeMOpaHbl. OcMoc.
[TonsiTue 0 KaIMEBO - HATPUEBOM Hacoce. buonoreHabI.

14. DOnexrpomaruuTtHas uHAYKIUS. OnbiTel Papazges. SBneHUs CaMOMHAYKUUHU. DHEPrus
MAarHuTHOTO oJis. JIeMCTBHE 3JIEKTPOMArHUTHOTO MOJIA Ha )KUBOM OPTaHU3M.

15. Ilpumenenune DMII B dpusnorepanumu.

16. UnTepdepenius ceera u criocodsl ee HaOmonenus. udpaxmuus cera.

17. Ionspusanus cBera, NOJISIPU30BAaHHBIN U €CTECTBEHHBbIN cBeT. Jlucnepcus cBeta. CEeKTpbl U
ux Tunbl. CeKTpabHBIA aHATU3.

18. Y® u UK uznyuenue, ux cBOWCTBa U MeTOAbl HabmoaeHus. bruonoruueckoe aeiicreue YO u
UK uznydenus. [Ipumenenune Y@ uznmydeHus 1Jist ¢/X IPOU3BOJICTBA.

19. Ilpuponaa temnnoBoro uznyuenus. A6conoTHo yepHoe Teno. 3akoH Ctedana — bonbimana,
Buna. TemoBoe usinydeHue tena )KMBOTHBIX.

20. Paznuunbie BuabI JtomuHecteHuu. [Ipasuno Crokca. 3akon BaBunosa. JlroMmuHecIeHTHBIN
aHaJm3.

21. [lonyyeHue peHTT€HOBCKOTO U3JIyU€HHUs], €ro CBOKMCTBA. PEHTreHOquarHocTuka.

22. Jlazepsl. ®usndeckue U OMOJIOTUYECKUE CBOMCTBA JIA3EPHOTO U3JIYUYCHHUSI.

5.3. Tembl pedepatos:

1. bronoruueckoe 1eicTBUE PEHTICHOBCKUX JIy4eH.

2. VYabpTpa3Byk u 6uosorusi.

3. OXO0 B KU3HU KUBOTHBIX.

4. buodusuka yiapTpazByka.

S. Posib MOMEHTa CHIIBI, MOMEHTA MHEPLIMH B IBUJKEHUN HACEKOMBIX, IITHL], ’)KUBOTHBIX.

6. TemooOMeH, €ro pojib B )KM3HU JKUBOTHBIX.

7. [TpumMeHeHue >neKTpUYecTBa B OMOJIOTHH.

8. OnexTpodusnka )KMBOro OpraHu3Ma.

9. Kak nosiBisitorcst OMOTOKH.

10. buodusnka nopaxxeHus 3J1eKTPUIECTBOM.

11. buonornueckoe neicTBre pairOaKTUBHBIX JTy4ei.

12. ONEeKTPOMarHUTHOE U3IyYEHHE U €ro JeWCTBUE HA OPTaHU3M KUBOTHBIX.

13. JeficTBHEe HOHU3ZUPYIOIIUX U3IyYEHUN HA KIIETKY.

14. BnusHue MOHM3MPYIOMIMX H3JIy4EHHH Ha HEPBHYIO CUCTEMY, OpPraHbl 4yBCTB, TKaHH,
OHJOKPUHHBIE KEJIE3bI.

15. Peaknyst KpoBH M KpOBETBOPHBIX OPraHOB HA MOHU3UPYIOIINE U3ITYyYEHUSI.

16. JleficTBrEe MOHU3UPYIOLLErO U3JIy4eHHUs Ha OPTaHbl MUIIEBAPEHUS, CEPACYHO-COCY IUCTYIO

CUCTEMY, OpraHbl AbIXaHHWs, OpPraHbl BBIACJICHUA, HA KOCTHU, XPsAIIW, MBIIINBI, Ha OPraHbl
Pa3MHOKCHHA U TIOTOMCTBO KHUBOTHBIX.

17. 3Ha4YEeHHE €CTECTBEHHOM PAaJMOAaKTUBHOCTH M MAJbIX /103 MOHM3UPYIOIIMX H3JIy4EeHUH B
OMOJIOTMYECKHX MPOLIECcCax.

18. JIy4deBble NOPAKEHUSI JKUBOTHBIX.

19. Hcnonb30BaHue pajOaKTUBHBIX H30TOMOB B KAYECTBE MHIMKATOPOB (MEUEHBIX aTOMOB),
JUISl TMATHOCTUKH U JICYEHUS )KUBOTHBIX.

20. Crepwinzanys ¢ TOMOUIbI0 HOHU3UPYIOIIUX U3TYy4EHHH.

21. PamnomeTrpudeckas U paluOXUMUYECKas IKCIIEPTH3a 00BEKTOB BETEPUHAPHOTO HAA30PA.



22.
23.

SBnenus quddy3un 1 ero posib B 00ecreueHNH )KU3HEACSITEIbHOCTH )KUBBIX OPTaHU3MOB.
Il 3akoH TEepMOAMHAMHUKH JJISI OTKPBITHIX cHUCTeM. CTalMOHApHOE COCTOSIHUE

OHOJIOTHYECKUX OOBEKTOB.

24.
25.
26.
27.
28.

XKunkue kpucramisl ux puzndeckue cBorcTBa. Kuakue Kpucramisl B OM000bEKTaX.
MexaHuka cepAe4HOCOCY IUCTON CUCTEMBI.

O dexr lomiepa u ero UCHoIb30BaHUE B YIBTPA3BYKOBOU JUATHOCTHKE.

I'eomarauTHOC IoJIe, €ro BJIMAHNC Ha )KUBBIC OPTaHHU3MBI.

[TpruMeHeHre MarHUTHOTO IOJIS B TEPaNeBTUYECKUX LEIsIX. MexaHu3M OHOJI0rHYecKoro

HeﬁCTBHH MarauTHOTO ITIOJIA.

29.
30.
31.
32.
33.
34.
35.
36.

CBeTOBO/IbI M MPUMEHEHUE BOJIOKOHHOMN ONTUKHU B AUATHOCTUKE U XUPYPIHUH.
ITornomenue cBera. Meton koopuMmeTpun. DOTOIIEKTPUIECKUN KOJTOPUMETP.
[TpuHIMI PabOTHI AIEKTPOHHOTO MUKPOCKOIIA.

buomomunaucieHus. Cpepxcinaboe cBeUeHUE KUBBIX TKaHEH.

Hepemennsie npo6aembl GU3NKU 1 OHODU3HKH.

JBwxkenue. JIBnxenue B 1ByX usmepeHusx. [Ipbpkok B IMHY ¢ pazoera.

Poub ¢pu3uku B perieHnu riodaibHBIX TpoOIeM.

Cwibl B cocTosiHUU paBHOBecHs. (CUCTEMBI BBITSDKKH KocTei. Cuilbl, JEHCTBYIONUE Ha

MBIIIIIBI ¥ KOCTH).

37.  DOyHaaMeHTalbHbBIE CHIIbI IPUPOIBIL.

38.  3akoHBI COXpaHEHUs B (PHU3UKE.

39. Cuibl B mpupoze.

40.  PacreHus — reHUAbHbIC HH)KEHEPHI B TIPUPOJIC.

4]. VYrpyrue cBOWCTBa KOCTEH M TKaHEH.

42. [Tpounsie matepuansl. CruiaBbl.

43.  YcTanocTh U MON3y4YeCTh MaTEPHAIIOB.

44, TBepabIe AIEKTPOIUTHI.

45, Mertamryprust 1 OUOIOTHS.

46. YpyrocTs u BA3KOCTb.

47, buoputmus u ee mpoOIeMbI.

48. [Tpupona u putM.

49.  PurMHYecKHe MpOIEecChl B )KHUBBIX OpPraHU3Max.

50.  Kocmuueckast GMOpUTMOIIOTHSL.

51. ®u3nka u My3bIKa.

52. O BoJIHAX, KOJIEOAHMSX U KJIETKaX.

53. Konebanus u nepeMeHHbIE CUIIBI.

54. BonHoBas MexaHuka.

55. PensTuBHCTCKAsA MEXaHUKA.

56.  AKyCTHYECKHE CpPelICTBa YIPABJICHUS OBECHHEM )KUBOTHBIX.
57. 3BYK. 3ByK MOpsl.

58.  VYrupTpa3ByK B 300MH)KEHEPHOU MPAKTHKE.

59.  buonoruueckoe AeHCTBHE yJIbTPa3ByKa.

60. 3BYyK U €ro npupo/ia.

61.  YabpTpa3ByK M €ro IPUMEHEHHUE B CEIbCKOM XO3SHCTBE.
62. DoTOoTEpMOAKyCTHKA.

63.  Bo3zneiicTBue ynbTpa3ByKa Ha BEIIECTBO.

64.  YaprpasBykoBbie poTorpadum.

65. BbricTpee 3ByKa.

66. [Tpo6nemsr moBeienust KI1J[ TermmoBeix aBurateneit u peanbHbie Bo3MoxkHocT MI'J] -
AIIEKTPOTr€HEPATOPOB.

67.  HeB03MOXXHOCTH BEUHOTO ABHUTATEISI BTOPOTO POJIA.
68.  JKuBoil opranusm — OTKpbITas TePMOJIUHAMUYECKAsI CUCTEMA.
69. Poxxnienue u nepBble 11aru 3J1eKTpoOrOJIOTHH.

70. Kak B kjileTKe BO3HUKAET pa3HOCTh MOTEHIUATIOB?

71. Kak Bo3HHMKaeT HEpBHBIN UMITYJIbC?



72.

Kupoii Tenerpad.

73. OO01eHne KIETOK MEXTy COOO0H.

74. Hcnonp30BaHue «GKUBOTHOT'OY» DIIEKTPUYECTBA JJISl PEIICHUS BAKHEHUIITUX 3a/1a4.

75. Kaxk akynbl ucnosib3ytot 3akoH OMa U T€OpHUIO BEPOSITHOCTEN?

76.  bopnba c mrymamu.

77. DIEKTPUUECKOE OPYIKUE U IIEKTPOIOKATOPHI.

78. DIEKTPUYECKOE X03IHUCTBO HH(PY30PHH.

79. DNEKTPOCTaHIIUH KJIETOK. bakrepuu - nepBble JEKTPUKU 3eMITH.

80. [Tpupona ceera.

81. B3anmozelictBue cBeTa ¢ BEIECTBAMM.

82. JIrOMUHECIIEHTHBIA aHaJIN3.

83.  buonoruueckoe naeiicteue UK — n3nyueHus u ero mpuMeHEHHE B C/X )KUBOTHOBOJICTBE.
84. buonoruueckoe neiicteue Y® — u3nydeHus U ero npuMeHEHue B ¢/X dKUBOTHOBOJICTBE.
85.  buonoruueckoe neiictBue nasepHoro uznyudeHus. [Ipumenenue JlazepoB B Ouonoruu u
MEIUIINHE.

86.  buo¢wuzuka 3pUTETHLHOTO BOCHPHUSATHS.

87. [TpoGaeMbl pa3BUTHS AaTOMHOM YHEPTETUKH.

88. AnTHuactuibl Bo BeeneHHoil.

89. CHoBa 00 aTOMHBIX CTAHI[UAX.

90.  Yacruma, KOTOpYIO HaJl0 HAUTH.

91. [TpumeHeHne palnOaKTUBHBIX U30TOMOB B CETLCKOM XO3SHCTBE.

92. PannoakTUBHOCTH B HAIIEM JIOME.

6.M0oH/1 OLIEHOYHBIX CPEACTB /JIsl MPOBeAeHUs] POMEKYTOYHOMH aTTecTANU 00yYaloIINXCs
10 JMCHHUIIHHE

6.1 Ilepeyenb KOMIIETEHIMI ¢ YKA3aHHEM 3TANOB UX ()OPMHUPOBAHUS B IIpoLiecce 0CBOCHUS
o0pa3oBaTeIbHON NPOTPAMMBbI

OIIK-4 | pemreHus cTaHAAPTHBIX 3a/1a4

Koo Ilepedens mIaHUPYyEMbIX HanmenoBanue
Nuaukatop n0CTHXEHUS
Komne- pe3yabTaToB 00yUYEHHUS 110 OIICHOYHOT'O CPEACTBA
KOMIIETEHIIUH
mexHyuu JUCLUIUIVHE
3namp: Tect

- coBpeMeHHble (u3nveckue | 3a4eTHBIN OnteT
npejcTaBIeHust 00 oKpykaronieM | BapuaHTbl KOHTPOIBEHOM

4eJ0BeKa COBPEMEHHOM MHpe; | paboThI
- OCHOBHBIE Teopun u | Bompocs! k
(dbyHIaMeHTaIbHbIE NOHATHA | coOecen0BaHMIO

(1)I/I3I/IKI/I; 3aKOHbI W  SBJICHUA,
TpaHulbl UX TPUMCHHUMOCTH,
- Ha3HAa4YCHUC n MIPUHIHAIIBI

N -4onk-4 Hcnonb3yeTr . .
ercTBUA BAXHEMIIUX
3HAHUS OCHOBHBIX 3aKOHOB
(u3nyeckux mpudOpoB.
(M3UKE HEOOXOIWMBIX JUIS
Ymemsn:

- IPUMCHATH PA3JIMYHBIC MCTOABI

B obiactu .
. (u3nyeckux  U3MEpEeHuH - U
npoeccuoHaIbHON
00pabOTKH 3KCIIEPUMEHTATBHBIX
JeSITeNbHOCTH
JIaHHBIX;
- OOBSICHATD OCHOBHBIE
HaONo/laeMble  TIPUPOJHBIE U
TEXHOTCHHBIC SIBTICHUS u
3 ekt c MO3ULUU
(dyHIaAMEHTaNbHBIX (DU3NYECKHX
MIPEACTABJICHNN;

- pemath 3aaud U3 PasTHYHBIX
pa3zenoB GU3MKH,




- pabortaTh ¢ ammapatypoil s
(hM3UIECKUX MCCIICIOBAHMIA;

- BBIJICJISATH KOHKpPETHOE
¢usnueckoe  coaepKaHHe B
MIPUKJIATHBIX 3ajadax
PO eCCHOHATTEHOM
JIESATSILHOCTH.

Bnaoemy:

- HABBIKOM MIPOBEICHHSI
(hU3UIECKOT0 IKCIIEpUMEHTa, B
TOM qucIe MPaBIIHLHO
JKCIUTyaTUPOBATh OCHOBHbIE
mpubopbel u 000pyJOBaHHE B
COBpEMEHHOMI ¢duznueckon
nabopaTropuu;

- HaBBIKOM  O0pabOTKH W
MHTEPIIPETUPOBAHUS PE3YIHTATOB
3KCIICPUMECHTA,;

- HABBIKOM MPUMEHEHUS
OCHOBHBIX ~ METOJIOB  (pusmko-
MaTeMaTHYECKOTO aHaumu3a s
pellicHUsT  eCTECTBEHHOHAYYHBIX
3ajau.

6.2. IIxannl oneHUBaHUSA
IIIxana oneHNBaHUA 3a4YeTa

— OLIEHKA «3aUTEHO» BBICTABIISIETCS, €CJIM O0yUaloIUics 00IaaeT JOCTaTOYHO MOJHBIM
3HaHHEM Kypca (PU3UKH; €r0 OTBET MPECTABIISICT TPAMOTHOE U3JI0KEHUE YIeOHOT0 MaTepraa 1mo
CYILECTBY; OTCYTCTBYIOT CYIIIECTBEHHbIE HETOYHOCTU B (DOPMYIHPOBAHUM MOHATUN U 3aKOHOB;
HpaBI/IJII)HO HpI/IMeHeHI)I TeopeTquCKI/IC ITOJIOKCHUA, HOI[TBCp)KI[CHHI)Ie HpI/IMepaMI/I; CacJiaH
BBIBOJI; 00a BOIPOCA OCBEIICHBI MOJHOCTBIO MM JOBOJSATCS JO JJOTHYECKOTO 3aBEPIICHHS MPU
H&BOI[S[HII/IX/ JOIIOJIHUTCIIbHBIX BOHpOC&X npenonaBaTeJm;

— OIICHKa «HE 3aYTEHO» BBICTABISETCS, €CU OOydYalolIUiCs HE 3HAET 3HAYUTENHHYIO
qacTb MaTepI/IaJ'Ia; Z[OHyCTI/IJ'I CYHICCTBGHHI)IG OHH/I6KI/I B HpOHGCCG HU3JI0XKCHUA, HE YMGGT BBIACINUTH
TJIaBHOE U C/IeJIaTh BBIBOJI; MPUBOAMT OLIMOOYHBIE ONIPEEIICHUS; HU OJIMH BOIIPOC HE PACCMOTPEH
JI0 KOHI[a, HABOJIAIIIME BOMIPOCHI HE TTIOMOTAIOT.

IIkaJia oneHMBaHUsI TECTUPOBAHMS HA 3a4eTe

% BBINOJHCHHA 321aAHUSA PesyabTar
50 -100 3a4TEHO
MeHee 50 HE 3aYTE€HO

6.4. TunoBbie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTECpUaJIbI:

VYKa3aHbl B IPUIOKEHUN 1.

7. IlepeyeHb OCHOBHOI W [ONMOJHUTEJbHON Y4uyeOHOH JUTEPATYpPbl, HEOOXOAMMOM JIst
OCBOEHMS THCIMIIIHHBI

a) OCHOBHas JIUTepaTypa:

1.®dusuka. Arpomexanuka : yuebHoe nocobue / cocrasutenu M. M. [Izto, C. B. Bukynos, U. B.
TuxonkuH. — HoBocubupck : HoBocuOGupckuii rocy1apcTBeHHBIH arpapHbiil yHUBepcuTeT, 201 1.
— 231 c. — ISBN 2227-8397. — TekcT : 31eKTpOHHBIH // D1eKTpOHHO-O0MOIMOTeUHas cucTeMa
IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/64796.html

2 Kypb6aues, 0. ®. ®usuka : yuedHoe nocodue / 0. @. KypbaueB. — Mocksa : EBpazuiickuit
OTKPBITHIA HHCTUTYT, 2011. — 216 ¢. — ISBN 978-5-374-00523-3. — TekcT : 351eKTpOHHBIH //
DNEeKTPOHHO-ONOIMOTeYHAs cucTeMa IPR BOOKS: [caiiT]. —
URL:https://www.iprbookshop.ru/11106.html




0) JomonHuTEIbHAS TUTEPATYpA:

1.KazanneBa, A. b. CoopHUK BOTIPOCOB U 3a7a4 mo obmiei ¢usuke. Pazgen 5. MonekynsapHas
¢usuka: yuebnoe mocodbue / A. b. Kazannesa, H. B. Couna, I'. H. I'onmbriman. — Mockaa :
[Tpomereit, 2012. — 144 ¢. — ISBN 978-5-7042-2340-5. — TeKcT : 37€KTPOHHBIHN // DIEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS: [caiiT]. — URL: https://www.iprbookshop.ru/18616.html
2.KonkuH, b. b. ®usuka. Yacts I. Mexanuka. MonekynspHas (u3MKa W TEPMOJMHAMUKA :
yuebnoe nocobue / b. b. Konkun, B. I1. Cadponos, f. b. Koncranturnosa. — Pocrtos-Ha-/lony :
Cesepo-Kaskasckuii puman MockoOBCKOTro TEXHUYECKOTO YHUBEPCUTETA CBSI3U U HH(OPMATUKH,
2011. — 61 c. — ISBN 2227-8397. — TekcT : AIEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEYHAsS
cucrema IPR BOOKS: [caiiT]. — URL: https://www.iprbookshop.ru/61320.html
3.MonekynsapHas (GU3MKa U OCHOBBI TEPMOJAMHAMHUKH : yueOHOe rmocobue / coctaBurenu O. M.

AnbikoBa. — AcTpaxaHb : ACTpaxaHCKUN TOCYJapCTBEHHBIN YHUBEpCUTET, M3aarenbckuil 1oM
«Actpaxanckuii yHuBepcuteT», 2019. — 223 ¢. — ISBN 978-5-9926-1058-1. — Tekcr :
QNIEKTPOHHBIA // DnekTpoHHO-OmOmmoteunas cucremMa I[PR BOOKS: [caiit]. — URL:

https://www.iprbookshop.ru/99503.html

4.COOpHHK BOTIPOCOB U 3aa4 1o obmieit ¢pusuke. Pazaen 3. Onrtuka. Paznen 4. Kantosas ¢puznka
/H.B. Couna, A. b. Kazannesa, 1. A. Bacuibesa, I'. H. I'oiasiiman. — Mocksa : [Ipomereit, 2013.
— 194 c. — ISBN 978-5-7042-2414-3. — TekcT : 3JeKTPOHHBIH // DNeKTPOHHO-ONOIOTeUHAs
cuctema IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/24021.html

8. [lepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu "UnTepHet"
www.all-fizika.com - Bce o pusuke. CoBapu, HHPOPMAITMOHHBIA MaTePHAIIBL.

www.ph4s.ru - ®usuka, XUMHsI, MaTeMaTHKa CTYJICHTaM W MIKOJbHHKaM. OOpa3oBaTeIbHbIH
npoekT A.M.Bapruna. YueOHUKH U Ipyrasi JUTeparypa.

www.fizika.ru - ®usuka. Ru. CaiiT 1yis npenonaBareneil QU3MKH, YIAIIUXCA B UX POJAUTEICH.

9. MeToauyeckue ykazaHusi UIsl 00y4aOImMUXcs 10 OCBOCHUIO AU CHUIITHHBI

1. ®uzuka: nmaboparopusiii mpaktukym. / Coct. E. A. IlpockypskoBa. — Tiomens: ['AY
Cesepnoro 3aypanbs, 2017. - 144 c.

2. benanoBckuit A.C., ®u3nka ¢ ocCHOBaMH OMO(DU3UKHU, METOJUYECKHE YKa3aHUs 110 U3YUEHHUIO
JUCUMIUIMHBL U 3aJaHus JUIs CaMOCTOATENbHOH paboThl 3a0uHOW (OopMBI OOydYeHHsS IO
HaAIpaBJICHUSM: 300T€XHUS, BETEpUHAPHsI, BETEpUHAPHO-CAHUTApHAs SKCIepTU3a, OMOJIOTUs. —
Tromens: TTCXA, 2012. — 105 c.

3. IIpockypsikoBa, E. A. ®usuka sneMeHTapHBIX YacTHIl: ydel.mocodue s c.-X. By3oB/ E. A.
ITpockypsikoBa. — Tromens: 'AYC3, 2013.- 104 c.

10. Iepeuenb HHGOPMALMOHHBIX TEXHOJOTUH - He mpebyemcs.

11. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHne JUCIUIIMHBI

1-23 JlaGoparopust ONTUKH: Y CTAaHOBKA JUIsl U3MEPEHUS JUIMHBI BOJHBI. JU(PPAKIUOHHAS
pEeIIeTKa, MIEKTpUYECKas JIaMIla, MUKPOCKOII, CTEKJISIHHbBIE IIACTUHBI, MUKPOMETP, BAKYyMHBIN
(GOTORIEMEHT, JTaJIOHHAsl JaMIOYKa, ONTHYECKas CKaMbs, MHKPOAaMIIEPMETP, BOJBTMETD,
NOTEHLIMOMETP, COEAMHUTEIbHBIE TPOBOA.

1-24 JlaGopaTopusi JIEKTPOCTATUKH M DJIEKTPOJUHAMHUKHU: aMIEPMETPhI, BOJIBTMETPHI
pa3IMYHbIX BUAOB, IOTEHIIMOMETP, BOIBTMETP, aMIEPMETP, CONIPOTUBIIEHUE HATPY3KH (PEOCTAT),
kito4, uctouHuk nuranus 200 B, manTorpad, peocrar, Kirod4, 30H1, UICTOYHUK nuTanus S50 B,
TEPMHUCTOpP, Mara3uH CONPOTHBIICHHS, TEPMOMETp, TaJbBaHOMETpP, KIIIOY, IOTEHIMOMETP,
JIIEKTpUYecKas IUINTKA, TAHT€HC - TaJIbBAHOMETP, MOTEHIIMOMETP, MEPEeKIouaTeNb, KOMIIAC,
ucToyHuk Toka 50 B.

1-18 JlaGoparopuss MeXaHUKH U MOJeKyJsapHOW ¢usuku: [Ipubopsl 1Mo ompeneneHuto
IUIOTHOCTH TBEPJOTO Teja (aBTOPCKOE MCIIOJIIHEHHE), 110 U3YUYEHUIO KOJIeOATeNbHOTO JBUKEHUS
(aBTOpCKOE UCTIOJTHEHHE), 10 U3YUEHUIO BPALLIATEIbHOTO JIBUYKEHUS (aBTOPCKOE HCIIOHEHNUE), O
U3YyYEHHUIO BPALIaTEIbHOTO JBMXKEHHs (QBTOPCKOE HCIOJIHEHHE), MO OIpPEACIICHUIO SBICHHS


http://www.all-fizika.com/
http://www.ph4s.ru/
http://www.fizika.ru/

BS3KOCTH KHJIKOCTH, KOd(h(dHIMEeHTa MOBEPXHOCTHOTO HATSDKEHUS J>KUIKOCTH (aBTOPCKOE
WCITOJTHCHHE).

12. OcoOeHHOCTH OCBOEHHMSI JAUCHUIUIMHBI Ui WHBAJIHIOB W JIMI C OrPaHUYeHHBIMH
BO3MOKHOCTSIMM 310POBbS

OOyuenue oOy4alOmUXCs € OrPAaHUYCHHBIMH  BO3MOJKHOCTSMH  37I0POBbS  IpH
HEOOXOJMMOCTH OCYIIECTBIISIETCSI HAa OCHOBE aJanTHpOBaHHOW palouell mporpammbl C
UCIIOJIb30BAaHUEM  CHELMAIBHBIX METOJOB OOy4YeHHs] M JUAAKTHUYECKUX MaTepHalioB,
COCTaBJIEHHBIX C Y4Y€TOM OCOOCHHOCTEH NCHUXO(PHU3MUECKOT0 pPa3BUTHUS, WHAWBUIYAIbHBIX
BO3MOXKHOCTEH U COCTOSIHUS 3[J0OPOBBS TAKUX 00ydaromuxcs (00ydaromerocs).

B 1niensix ocBoeHus y4eOHOM TPOrpaMMBbl AUCIUILTUHBI HHBAIAAMU U JIMIIAMU C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMU 37I0POBbsI 00ECIIeUnBaCTCS:

* JUId WHBAIUAOB WM JUI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBBSI 110 3PCHUIO:
pa3MelleHne B JOCTYMHBIX AJi 00ydaroluxcsl, SBISIOUIMXCS CIENbIMU WUIH CIaO00BUIAIIMMU,
MecTax U B aJalTUPOBAHHOH (popme cripaBOYHOI HH(OPMAIMK O PaCIICAaHUH YUeOHBIX 3aHATHI;
MPUCYTCTBUE ACCUCTEHTa,  OKa3bIBAIOIIEro 00yyaroueMycs He0OX0IMMYIO MTOMOIIIb;
BBIITYCK aJIbTCPHATUBHBIX ()OPMATOB METOAMYCCKHX MATepUANOB  (KPYNHBIA MpUdT WIK
aynuodaiinbl), ucroib3oBaHue Bepcuu caiita s cnabosuasmux ObC IPR BOOKS u
cnenuanbHOro MoomibpHOTO npuioxernus [IPR BOOKS WV-Reader (mporpaMMbl HEBU3yallbHOTO
Joctyna K MHGOpMAIMH, MpelHa3HAauYeHHOW JUii MOOUIIBHBIX YCTPOMCTB, PaOOTAIOIIUX HA
oneparmonHoit cucreme Android u 10S, koTtopas He TpeOyeT crenuaabHO OOYYCHHOTO
accucteHra, T.K. moau ¢ OB3 mo 3peHuto paboTarOT CO CBOMM YCTPOWCTBOM MPUBBIYHBIM
CHOCOOOM, UCTIONB3Ys CHENUATBHBIC MITATHBIC MPOTPAMMBI JUIS HE3PSYUX JIIOJCH, C KOTOPBIMH
IPR BOOKS WV-Reader umeeT noiHyo COBMECTUMOCTH);

* JUId WHBAIUAOB W JIMII C OTPAHWYCHHBIMH BO3MOXHOCTSMHU 3JI0POBBS IO CIyXY:
Ha/JIeXKAIIMMHU 3BYKOBBIMH CPEJICTBAMU BOCIIPOM3BeIeHnE NH(POpMAIUY;

* Ui WHBAIUAOB W JHI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbBS, HMECIOIIUX
HApyLICHUsT OMOPHO-IBUTATEIBLHOTO ammapaTa: BO3MOXHOCTb OECHpensTCTBEHHOrO J0CTyma
oOyJaromuxcst B y4eOHbIe TIOMEIICHUS, TyaJleTHbIe KOMHATHI U JIPyTre MOMENIeHUs Kapeapsl, a
Tak)Ke MpeObIBaHNE B YKA3aHHBIX  TMOMEIIEHUSIX.

O6pa3oBanre 00y4YarOIMIMXCSI C OTPAHUYECHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI MOXKET OBITH
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOyUYaIOIIUMUCS, TaK U B OTAEIBHBIX TPYIINaX UIU B
OTIENbHBIX OPTraHU3aIHSX.
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KOHTPOJIBHBIE 3AJTIAHUSI U UHBIE MATEPUAJIBI OIEHKH
3HaAHM#, YMeHU i, HABBIKOB U (/M) ONBITA JeATeIbHOCTH, XapaKTepPHU3yIOLIHe 3TANbI
(popMHUpOBaHUS KOMIIETEHIINI B IIpoLecce 0CBOCHHUS TUCHHMIIIHHBI

OU3UKA
1. Texkyuuii KOHTPOJIb BHINOJHEHUS CAMOCTOSATEIHLHON PadoThI
1.1 Bonpochl 1J1s1 co0ecel0BAHUSA NPHU 3a1IUTE JaA00PATOPHBIX PadoT
JlabopaTopnasi padora «/3yueHue 3aKOHOB HJEAIBHOIO raza B IIPOLIECCE ONPEACIICHUs
IUIOTHOCTH KOPMOBOI CMECH ¢ IOMOIIbIO BOJIOMEHOMeTpa JlepMaHTOBa»
[TonsiTHE MAEaNBHOTO rasa.
H3omporneccsl uaeanbHOro ra3a u ux rpaduku.
Uro Ha3piBaercs AaBneHueM? [Ipubopsl 11t U3MEpeHus JaBICHHUS.
Jlatb onpenenenue Temnepatypbl. AGCOIIOTHAS 1IKalla TeMIepaTyp.
YpaBHEHME COCTOSHUS UAEATBHOTO ra3a.
BriBo pacueTHO# HOPMYIIBI.
Kak MOXHO onpeennTh IIOTHOCTh ChIITy4€ero BelecTBa?
KakoBbl 3Ha4eHHsI JaBJICHUS U TEMIIEPATYPhI IPU HOPMAIIbHBIX yCIOBUSIX?
CrenaiiTe mepeBo MM PTYTHOTO CTOJI0a U MM BoJIsTHOTO cTos10a B [Tackanu.
JlabopaTopnasi pa6ora «lccnenoBanue pU3NIECKUX CBOMCTB KUIKOCTEI»
OOBSICHUTD IPUPOJLY SIBIECHUS BI3KOCTH.
UYro takoe korpdunmeHT Bi3kocTu? ENUHUIBI H3MEpEHUsI.
Ot yero 3aBuCUT KO3 (DUITUEHT BA3KOCTH JKUIAKOCTH.
Kakue ¢gusnueckre cBONCTBA BOJIbI Bbl 3HACTE.
Chopmymupyiite 3akoH Apxumena, U OOBICHUTE, B UYEM 3aKJIFOYACTCS
MUKHOMETPUYECKUIN 1 apEOMETPUUECKUN CIIOCO0 U3MEPEHUs TIIOTHOCTHU KHUIKOCTHU?
6. Kak BnusiroT TeMiieparypa u BI3KOCTh BOJIbI HA BOJIHBIE OpPTraHU3MBbI?
7. OOBbscHUTE YyCTPONUCTBO U MPUHIIMIT JEHCTBUS BUCKO3UMETPA.
JlabopaTopnasi  paGora  «DiekTpuyeckas LeNb WU €€  OCHOBHBIE  DJIEMEHTHI.
DNeKTpOU3MepUTENIbHbBIE TPUOOPHD)

CoNok~wWNE

arONE

1. W3 kakuX OCHOBHBIX JIEMEHTOB COCTOUT AJIEKTpUYECKAs 1IeTh?

2. Uro Takoe kopoTkoe 3aMbikaHue? Korga oHo Bo3HUKaeT?

3. Kakue ocHOBHBIE MpaBuiia TEXHUKH 0€30MacHOCTH HEeoOXoauMo coOuronaThk, paboTas ¢
ANEKTPUIECKUMU LETISIMH?

4. VYcioBHbIE 0003HAYEHUS SJIEMEHTOB IEKTPUUECKOM LIeTH.

S. Knaccudukanust mpuGopoB 1o pogy usmMepsieMoro Toka?

6. Knaccudukanus npubopoB Mo poay U3MepseMOil BETUIHHBI?

7. Uro takoe npubop? OCHOBHbIE TEXHHUUECKHUE XaPAKTEPUCTHUKU 3JIEKTPOU3MEPHUTEIbHBIX
npubOpoB.

8. Kak 1o kyaccy TOYHOCTH OIPENENUTh MOTPEITHOCTh Pe3yJIbTaTa N3MEpeHus?

JlabopaTopnasi paGora «lI3mMepeHne CHIbl TOKa U HANpsDKEHUS B JJIEKTPUUYECKON LIENH U
orpeziesieHue COPOTUBIICHUS] OMOTKAaHI

OCHOBHBIE TEXHUUECKUE XapaKTEPUCTHKHU IPHOOPOB.

Knaccudukanus snekTpousmMepuTeabHbIX TPUOOPOB.

VYcioBHbIE 0003HAYEHUSI OCHOBHBIX 3JIEMEHTOB 3JIEKTPUYECKOM LIeMH.

Pacuer morpemHocTeil mpu U3MEPEHNUN JAHHBIM PUOOPOM IO €T0 KJIACCY TOUHOCTH.
Yro Takoe peocTaT, Kak €ro MOXKHO BKJIIOUUTH B LIE€Tb?

3akon Oma 1S yJacTKa Lenu.

Yro Takoe aneKkTpruyeckuil Tok? B kakoM ciyuae yenoBek NonaaaeT noj AeUCcTBUE TOKa?
Kakue Mepsl HEOOXOAMMO NMpPUHUMATH MPH paboTe € BJIEKTPUUECKUM TOKOM UYTO OBl
obe3onacuth ceds?

9. Kakoe geiicTBre 0Kka3bIBaeT 3JIEKTPUUECKHUI TOK Ha KUBbIE OPTaHU3MBbI?

10. Ot uero 3aBUCHT pe3yNibTaT JEHCTBUA IEKTPUUYECKOTO TOKA Ha KUBbIE OPraHU3MbI?

NN E



11. Uto Ha3bIBaeTCs HaNpsHKeHUeM? ENMHULIBI U3MEpEHus.

12. Urto Ha3bIiBaeTcs cuiioN Toka? ENMHUIIBI U3MEpEHHUS.
13. Ot 4ero 3aBHCHUT CONPOTHUBIICHUE TPoBoAHKKA? [IpuHIIMT paboThI peocTarta.
14. Cdhopmynupyiite 3akoH OMa 1715 y4acTKa IeTu.

JlaGopaTtopHas padora «VccienoBanue 3JI€KTPUUYECKOTO MOJI B BOAHOM Cpeie U ONpeiesieHUe
€ro HaIpsHKEHHOCTH

1. Kakoe  mome  Ha3bIBalOT  syekTpocTatudyeckuM?  HaszoBuTe — Beau4MHBL,
XapaKTEepU3YIOUIUE 3JIEKTPOCTATUUECKOE M10JI€ U €UHUIIBI UX U3MEPEHUS.

2. Kak npunsaTo n300paxkaTh 3J€KTPOCTaTHIECKOE ToJe?

3. [TosicauTe cMbIc HOpMyYJIIBI 711 pacuyeTa HapsHKEHHOCTH MOJIS M 3HAaK — B HEH.

4. Kakoe nmprMeHeHrne HaXOAUT IEKTPOCTATUYECKOE T10JI€ B PHIOOBOICTBE?

S. Kak onpenenuths HanpspKEHHOCTh OJHOPOAHOIO 3JIEKTPOCTATUYECKOTO IOJISA, 3Has

PacoJIOKEHUE IKBUIIOTEHIIMAJIBHBIX [IOBEPXHOCTEU?
JlabopaTopnass pabora «OnpeneneHue I0Ka3aTenas IPEJOMIIEHUS CTEKJIa C IOMOUIbIO
MHUKPOCKOIIa»
1 Jlis yero npegHazHaue€H MUKPOCKOII?
2 HapucyiiTe onTudeckyro cxeMmy MUKPOCKOIIa U OOBSICHUTE MIPUHIIMII €r0 ACHCTBHUSL.
3 OObsicHUTE TPUHLIUIT AEUCTBUS COOMpPAIOLIEH U pacCcernBaOILEH JIMH3BI.
4. Kaxkoe yBennuenue naet Mmukpockon? OT 4ero oHO 3aBUCHT.
3) JUJ1s1 9ero MCIob3yIOT OKYJISIP MUKPOMETDP U 00BEKT MUKPOMETP?
6 Kak ompenensiercst pazmep 1 BO3pacT phIOkI 110 yerrye?
JlaGopaTopnas padora «OnpeaeneHne coJIeBOro COCTaBa BOJIBI C TIOMOIIBIO pePpakTOMETpa
M3Yy4YE€HUE SIBJIEHUS OCMOCA KaK IPOLECca CaMOPETYJIALIMY OPTaHU3Ma
ChopmynupyiiTe 3aK0H MPETOMIICHHS U OTPAXXCHUS CBETA.
YTo Ha3bIBAIOT NIOKA3ATENEM MIPEIOMIICHUSA?
B dem 3akmrouaercs siBlieHHE MOJTHOTO oTpakeHus1? Korma oHo mpoucxoaut?
Yro HazwiBatoT pedpakromerpom? [Ipunummn ero aeiicTus.
B uem 3akirouaercs gBieHne ocMoca? Uto Takoe 0CMOTHYECKOE JjaBieHue?
Kak coneBoii cocTaB BIUsET Ha )KUBBIE OPraHU3MBbI?
JIaﬁopaTopHaﬂ padora «/3yueHue 3aKkoHa MOTJIOIIEHUS CBETa

Yo Ha3bIBalOT OCBELUIEHHOCTHIO?

ChopmynupyiiTe 3aKOH OCBEIIEHHOCTH.

[ToueMy NpOUCXOIUT MOIJIOIIEHUE CBETA?

Chopmynupyiite 3akoH byrepa.

Yro Takoe mroxcMerp? Ero npuHIun aeucTBys.

Kakoe 3HaueHne uMeeT 0CBEIEHHOCTD /Ui THAPOONOHTOB?

IIpouenypa ouennBaHus codece10BAHNS
[Ipu 3ammTe BHITIOJHEHHOW J1a0OpAaTOPHOW pabOTHl MCIOJB3YETCS  YCTHBIM OMpoc,
KOTOpPBIM mpeamnoiaraer paboTy MpernojaBaTeNss C KaXAbIM CTYICHTOM HWHAMBHUIYalIbHO, U
IpPOBOAMTHCS B BuUAE Oecenbl 1o BompocaM. [Ipu orGope BONPOCOB M IOCTAHOBKE MeEpeEN
CTYJEHTaMH YYUTHIBAETCS CIEAYIOLIEE:
— 3a1aeTcs He OoJiee MATH, OHU JIOJKHBI HEMOCPEACTBEHHO OTHOCUTHCSA K IIPOBEpsieMOn

SN
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TEME;
— (popMyIIMPOBKA BOIMPOCA JOKHA OBITH OJTHO3HAYHOM U MOHSATHOM;
— HEJIONYCTUMO NpeasiaraTh BOIPOCHI, TPEOYIOIIME MHOKECTBA OTBETOB, T.€. BOIPOCHI
OTKPBITON (DOPMBI HJTH TaK Ha3bIBAEMbIE «TECTOBBIEY» BOIIPOCHI C OTBETOM «J1a/HETH.
B koHue ompoca mpernonaBarenb AAET 3aKIIOUUTEIbHBIE KOMMEHTApUU IO KadyeCTBY
OTBETOB M CTaBUT 3aUTEHO WJIM HE3aYTEHO IO JIA0OpaTOpHOU padoTe.
Kpurepun onenkn:
- «3a4TE€HO» BBICTABIAETCSA, eciu oOyuaroluiics aaer noiHele oTrBeThl Ha 80 %
TEOPETUYECKUX BOIPOCOB, 33JaHHBIX €My IO TeMe JabopaTopHOW paboThI; B MOJIHOM O0BEMeE
BBIMOJHWI JKCHEPUMEHT M MPAaBWIBHO IPOBEN MAaTeMaTH4YeCKyl0 00pabOTKy pe3yibTaToB



9KCIIEPUMEHTA, IOyUn aIeKBaTHBII pe3ynbTar;

- «HE 324TEHOY €CITi 00yJaroIuiics oTBedaeT MeHee ueM Ha 80 % TeopeTHIeCKX BOIIPOCOB
o TeMe J1abopaTOpHOM pabOThI, MPHU MPOBEACHUN IKCIIEPUMEHTA MOYyUrJI IaHHbIE COIepKalue
OOJIBIIME TOTPEUTHOCTH WU MPOMAaXH, JOMYCTUJ OMIMOKU MPHU BBITIOJHEHUN MaTEeMaTHYECKOU
00paboTKH pe3yIbTaTOB HKCIIEPUMEHTA U MOy HE a/IeKBAaTHBINA pe3yJIbTarT.

1.2 KoMIuleKT 3aiaHuii /151 KOHTPOJIbHOM PadoThI /151 00yYAKOIIUXCS 3209HOMI
(opmbl 00yueHusn
Tabnuia BeIOOpa 3aaHU Ui BBIMOJIHEHHSI KOHTPOJIBHOU paboThl MO Kypcy «DU3NKI»
00y4Jarmuxcs 3a09HO0M (HOpMBI 00yUYEHUS TI0 HAIPABJICHUIO TOITOTOBKU «300TEXHHUSD.

ITocnenuss [Tpeanocnennsist uugpa Ne 3a4eTHOM KHUKKU
nudpa Ne 0, yeTHas HEYETHAs
3a4E€THOU
KHIDKKH
0 1, 25,41, 61, 85,101, 121 5,21,44,64,81, 104, 126
1 2, 26,42, 62, 86, 102, 122 6, 22, 45, 65, 82, 105, 127
2 3, 27,43, 63,87, 103, 123 7, 23, 46, 66, 83, 106, 128
3 4,28,47,67,88, 108, 124 8, 24,50, 71, 84, 107, 129
4 10, 29, 48, 68, 93,109, 125 9, 30, 51, 72, 89, 110, 130
5 11, 33, 49, 69, 94, 113, 131 13, 31, 52, 73, 90, 111, 134
6 12, 34, 53, 70, 95, 114, 132 14,32, 54, 74,91, 112, 135
7 17, 35, 56, 76, 96, 115, 133 15, 37, 55, 75, 92, 116, 136
8 18, 36, 58, 77, 98, 118, 137 16, 38, 57, 78, 99, 117, 139
9 19, 39, 59, 80, 97, 119, 138 20, 40, 60, 79, 100, 120, 140
KOHTPOJIBHBIE 3AJIAHUSA
Mexanuka u 6uomexanuxa (konrebanus u 6oaHwvl). Akycmuxa. I uopoounamura u 2emoOUHamuKa.
1. Kocunka — u3MmenpunTens MpenHa3HayeHa IJid CKAIIMBaHUS TPaBbl U OJHOBPEMEHHOTO

M3MEJIbUYCHUSI KOPMOB JJIsi CKOTa. 3aBUCHMMOCThH yriia moBopora Oapabana xocwiku KC -1 ot
BpeMeHH jaaercst ypaBHeHueM: ¢ = A + Bt + Ct?, rne B = 0,6 pan/c, C = 0,25 pagn/c®. Haiitu
YTJIOBYIO CKOPOCTb BpallleHus OapabaHa Ha INHEHHYIO CKOPOCTh TOUEK Ha €r0 IIOBEPXHOCTH Yepe3
10 c. ot Havasa BpauieHus. Juamerp 6apabana 0,5 m.

2. bapa®aHn MONOTMIIKHK Bpallaercs Tak, 4TO 3aBUCHUMOCTb YHCJIa €r0 000POTOB OT BPEMEHU
3ajaercs ypaBHeHueM: v=A + Bt , rne A=3 ¢!, B=1,5c3. Cxombko 000poTOB crenaet Oapaban
yepes 5 ¢ OT Havyasa BpalieHus?

3. Ban 3epHomonorunku MCA — 100 Hauwan BpamaTbCsi paBHOYCKOPEHHO C YIJIOBBIM
yckopenueM 80 paz/c?. Kakoi 4acTOThI BpallleHHs IOCTUTHET BaJl yepe3 12 mosHbIX 000poTOB?
4. bapaban xocumnku — uzmensuutenss KUP — 1,5 nocturaer paboueil 4acToThl BpalieHus B

1500 o6/MuH yepe3 2 MUH OT Hayajla JBWIKEHHUSA. BuIUuCINTH yrioBoe yckopeHue Oapabana,
TaHTeHIMAJIbHOE U MTOJTHOE YCKOPEHHE TOUEK Ha ero nopepxHoctu. Juametp O6apabdana 570 mMm.
S. bapaban cemaparopa «Ypan - 3», MOMEHT uHepiuu kotoporo 104 xr - M 2, Bpamaercs ¢
gactoroil 7800 00/MuH. 3a CKOJIBKO BPEMEHM OCTAHOBHTCS OapalaH, eciau K HEMY NPHIIOXKUTh
TopMO3sui MOMeHT 6,28 - 10* H- m?

6. Paboyee Koyeco BEHTHIATOPA, OOECIEUMBAIOLIETO BO3JYXO0OMEH B KOPOBHHKE,
Bpamfaercs ¢ 4actotoil o6/muH. [uamerp komeca 40 cM m ero macca 6 kr. Cuuras KoJeco
CIUIOLIHBIM LIWIMHJPOM, BBIYMCIUTD €70 KHHETHYECKYIO SHEPTHIO.

7. JluneliHas CKOPOCTh BEHTHIISITOPA BESIKHU Ha ero nepudepun gomkHa 06Tk 9 M/c. C KakuM
YTJIOBBIM YCKOPEHUEM BPAILAETCsl BEHTUIISITOP BESUIKH, €CIIU €ro AuaMmeTp 1,2 M. M OH JoCTUraeT
3TOM cKOpocTH Yepe3 3 MuH? CKOJIBKO 00OPOTOB CHIETAET 3a 3TO BpEeMsI BEHTUIISATOP?

8. Jlns n3y4eHus: BO3JCHCTBUSL YCKOPEHUI Ha OpPraHU3M >KMBOTHBIX KPOJIIMK MAacCoi 2,5 Kr ObLI
MOCa)KEH B LEHTP TOPU30HTAIbHOM miaTdopMbl AuamerpoM 1,5 M u maccoit 12 kr. [lnardpopmy
IpUBEIM BO BpAalEHHE TaK, 4yTo OHa jenaeT 15 o0/mMuH. Kak M3MEHHTCS yacToTa BpalleHUsS



mIaThOpMbl, €CITU KPOJUK TepelaéT oT 1eHTpa K e€ kpato? Bo Bpems mepexoma KpoJiMKa
BHEIIIHUE CUJIBI HA TUIaT(GOpMy He JeiCTBOBAIIH.

9. MoMeHT nHepImH 6apabaHa cenapatopa «Ypan-3» pasen 9150 kr - M%. Bapaban Bparaercst ot
anekrpomoropa ¢ yactotod 9000 o6/muH. [Ipu KpaTKOBpEeMEHHOM OTKIIFOUEHUU TOKA 4acTOTa
BparieHus: cauzmiach 10 3000 06/muH. Kakyro paboTy COBEpIIMIIN 32 3TO BPEMS CHIIBI TPCHUS?

10. UsmenbuntenbHblii  Oapaban  Kocwiiku - u3menbuutenss KY® - 1,8 Bparaercs ¢ 4acToToi
960 06/MMH. BblUMCINTE KMHETHYECKYIO SHEpruro OapabaHa, cUMTast €ro MOJIBIM LMJIMHAPOM,
ecsii Macca ero 1300 kr u auamerp 600 mm.

11. VHTeHCHBHOCTh YJbTpa3ByKa, HCIOJIb3YEeMOro i Jie4eHUs 3a00JIeBaHUI CycTaBOB Yy
KPYITHOTO poraTtoro ckora, cocrasiser 1,2 -10 Bt/m. Kakoe koianuecTBO 3HEPruu MpOXOAUT B
TeJI0 )HBOTHOTO MPH JUTUTENLHOCTH Mpoleaypbl 10 MuH, ecliu miomazs Bubparopa 12 cm??

12. KonuuecTBo 3HEPrUM, IEPEaBAEMON YIbTPa3ByKOBOW BOJHOM TeIly dKMUBOTHOTI'O IIPH JIEUEHUU
NepuapTPUTa, 3a OJIUH CeaHC JOJDKHO ObITh 650 J[>k ipr nHTeHCUBHOCTH yibTpasByka 8000 B1/Mm.
CKOJILKO BpEMEHH JI0IKEH HPOBOAUTE CEaHc, el TIomab Bubpatopa 15 cm??

13. Ilmomranp 6apabaHHOM NEPENOHKHU YenoBeueckoro yxa 0,65 cM. BerauciuTth, Kakasi SHEprus
npoTeKaeT uepe3 OapadaHHYIO MEePEnoHKy 3a | MuH npu nmoctostHHOM myme B 80 ab.

14. [lym B nomeniennu ntunedadbpuku nuém nocturaet 95 nb, a Houblo cHKaeTcs 10 65 1b.
Bo ckonbko pa3 HHTEHCUBHOCTh 3ByKa JHEM OOJIbLIE, YEM HOUbIO?

15. Illym Ha ymuue pocturaetr ypoBHs 80 nb. Takol 1IyM NOpHBOAUT K YXYALICHUIO
(U3HOIOrMYECKOT0 COCTOSIHUSI KOPOB U, B YaCTHOCTH, K MaJE€HUI0 MOJOYHONW IPOAYKTUBHOCTH.
Bo ckonbKko pa3 HaJl0 YMEHBIIUTh HHTEHCUBHOCTH IIyMa B KOPOBHUKE (3@ CUET 3BYKOM3OJIALINN)
110 CPaBHEHUIO C yJUIIEH, 9TOOBI ypOBEHb IiryMa B HEM ObLT HE Oonee 60 nb?

16. Ha ckonbko nenuben yBeIMuuTCs IIyM B HOMEIIEHUHU NTHLe(aOpuKu, €ClId HHTEHCUBHOCTh
3ByKa Bo3pactét: a) B 2000 pa3 6) B 20000 pa3?

17. PaboTaromas B HOMEIIEHNH )KUBOTHOBOIYECKOTIO KOMIUIEKCA 3JIEKTPOI0MKaA CO3/1aéT YPOBEHb
uryma B 75 n1b. Onpenenuts ypoBeH»b 11yMa, KOI'/1a B TOMEIEHUH Oy 1yT BKJIFOUEHBI Cpa3y 3 TaKUX
YCTQHOBKH.

18. [lna neuenus psaa 3a00jieBaHUN KPYIHOTO POraroro CKoTa MPUMEHSETCS YJIbTPa3BYK C
gacrotoi 880 kI'n. Ilokazarens moriomeHns yabTpa3ByKa 3TOM 4acTOTBI B MBIIIEYHBIX TKAHAX
0,2 cMm. KakoBa OyieT MHTEHCUBHOCTb yJIbTPa3ByKa Ha INIyOMHE 5 CM, €CJIM Ha TOBEPXHOCTH TKaHU
UHTEHCUBHOCTH ero paBHa 0,6 BT/m?
19.I1Toka3zaTenpb noromeHus yaprpa 3Byka B Bojie (pu yactote 100 xI'm) pasen 2,5 - 20 cm. Ha
KaKOM PAacCTOSTHUM OT UCTOYHHMKA MHTEHCUBHOCTbD YJIbTPa3ByKa YMEHBIINUTCS BIBOE?

20. TIpu npoxoxaeHUH Yepe3 NePEropoIKy U3 (GaHephl TOJIMIMHON 3 MM MHTEHCUBHOCTH 3BYKa,
cHmwkaerca B 10 pa3. KakoBa OyneT MHTEHCHMBHOCTb 3BYKa, MpoOIIEANIero udepe3 (aHepHyro
neperopoJiky, eciu pasHa 10 Br/m.

21. B xunsarunbHuke «Tutan» ypoBeHb Boabl B Oake gocturaer 0,6 M. C Kakoil CKOpPOCTbIO
BBITEKAET BOJA U3 KpaHa, pacHoJIOKEHHOr0 y Ha 0aka KUNATHWIbHUKA? CuuTaTh, YTO AUAMETP
OTBEPCTHUS KpaHa BO MHOTO Pa3 MEHbIIIE AuaMeTpa Oaka.

22. Momnoko BBITEKAeT U3 KpaHa nepenBukHOM MonouyHoi nucrepae MBII-600 co ckopocTbio
4,78 m/c. J1o Kakoro ypoBHS 3all0JHEHa UCTepHa?

23. Mosoko Teu€T 1o MoJoKonpoBoay auamerpoM 38 mum (yctanoBka ¥ J[C-1). Ha onHom yuacTke
nuaMetp TpyOsl ymenbmimics A0 30 MM. Ha ckoibkO M3MEHMTCS JaBlieHHE MOJIOKAa B 3TOM
y4acTKe TPyOBI 0 CPAaBHEHUIO C OCTAIHHOM 9acThiO TPYyObl. CKOPOCTH TEUECHHS B OCHOBHOW YaCTH
TpyOBI 2 M/cC.

24. KpoBb B anmnapaTte UCKyCCTBEHHOI'O KPOBOOOpaIlleHHUsI IBUKETCS IO IIIAHTY, Yepe3 CeueHue
KOTOpPOr0 MPOXOAUT €KEMHUHYTHO 5 J KpoBU. [l ompeneneHusl NaBI€HHS B JIBYX pa3HBIX
y4acTKax IUJIaHTa B HUX BCTAaBUJIM MaHOMeTpHueckue TpyOku. Ompenenutb pa3HOCTh YpOBHEU
KPOBHU B TPyOKax, €CJIi OHU BCTABJICHBI B YYAaCTKH IUTaHTa ¢ AuamerpoM 30 MM u 20 MM.

25. YcranoBka HII[-50 npenna3zHaveHa i1 NepeKadyky >KMAKOTO HaBO3a OT )KMBOTHOBOIUECKUX
¢depM Ha o punbTpanuy. B yac Takas ycraHoBka nepexaunBaeTr 70 M HaBo3HOM x1ku. Kakoa



pabota, uaymias Ha MPeoAoJeHNE TPEHUS B TOPU3OHTAIILHON TpyOe, eciu €€ KOHEI[ cOOo0IaeTcst
¢ atmoc(epoit, a B e€ HauaJIbHOM y4acTKe aaBieHue pasno 150 klla?
26. B monokomnpoBo/ie, MOJA0IEM MOJIOKO B aBBTOMOOUIIBLHYIO IIUCTEPHY, CO31AETCS MOHMKEHHOE
nasienue B 39 klla. KakoBo gaBiieHre Ha IpyroM KoHIlEe TpyObl, eciiu nipu nepemenieHuu 1000 i
MOJIOKA Ha MPEOI0JICHUE TpeHUsl 3aTpaunBaeTcs sueprus 60 k/[x?
27. Kakoit 00b€M KpOBU TPOTEKAET Yepe3 KPOBEHOCHBIN COCYl NMHOM 50 MM U AuamMeTpoM 3 MM
3a | MUHYTY, €CJIM Ha HEr0 KOHIIAX UMEETCs Pa3HOCTh JaBJICHUN B 2 MM PT. CT.?
28.0npenenenue ckopocTu ocenanus >putrpounutoB (COD) uMeeT OONBIIOE TUATHOCTHYECKOE
3HaueHue. Tak, MpH BOCHAIUTENbHBIX Ipoleccax B opraHu3Me >KUBOTHbIX COD o0ycrnoBieHa
CIIMMIAHUEM SPHUTPOLUTOB B KOMOYKH Oozpmiero auamerpa. Cumras ux chepudecKUMH,
OTIPENICTUTH JUAaMETP KOMOYKOB B KpoBH Jiomiaau, eciau COD paBHa 64 Mm/4ac.
29.0npenenuTsb MI0THOCTh OCEIAHMS SPUTPOLIUTOB B KPOBU CBUHBH, €CJIM CKOPOCTh OCEIAHMS UX
B kpoBHu (COD) paBHa 8§ Mmm/4yac. CUUTATh, YTO IPUTPOIUTHI UMEIOT (OPMY IIApHKA THAMETPOM 5
MKM (B J€HCTBUTEIILHOCTH OHU UMEIOT ()OPMY JBOSKOBBITYKJIOH JTHH3HI).
30.B naGopaTopHO#l yCTaHOBKE KacTOPOBOE Macio MoJaércs 1Mo TpyOke mIMHOHW 35 cM |
namerpoM 4 mm. KakoBa 1omkHa OBITh pa3HOCTD AaBIICHUS HAa KOHIIAX TPYOKH, 4TOOBI 32 5 MUH
yepes Hee npoTekiio 0,5 nutpa macna?

Monexynapnas guzuxa
31.B BerepuHapHOW Tepamuu HEKOTOpbIE JIEKAPCTBEHHBIC BEIECTBA MPUMEHSIOT B BHUJC
a’po30Iieii. BEIYHCINTD CPETHIO KBAAPATHIHYIO CKOPOCTh YaCTHUEK adpo30i1s quamerpom 107
cM 1 mroTHOCThIo 1,510 3 kr/m® mpu 27 °C
32Temnepatypa kpoBu y jomanaun B Hopme 37 C. Ilpu 3a0o0sieBaHUU CPEAHIOID KBaJAPATUUHYIO
CKOPOCTh MOJIEKYJI, BXOJASAIIUX B COCTaB MJIa3Mbl KpoBH, yBenuumiack Ha 0,5 %. Kakosa, ctana
TeMIepaTypa KpoBH Yy Jiomaau?
33. Tlpu temmeparype 10 °C B Gammome Haxomures 1,5%10%* momekyn. Omnpenenuts
KMHETUYECKYIO SHEPTHUIO MTOCTYATEIbHOTO ABUKEHUS BCEX MOJIEKYJI B OaJlIOHE.
34 KuneTtndeckas 3HEprusi MOCTYNATEIbHOTO IBUKEHHS BCEX MOJIEKYJI KHCIIOPO/1a, BHIACIEHHOTO
B iporiecce (hoTocuHTe3a 3a yac, paHa 200 J[x. CpenHsis KBagpaTudHas CKOPOCTh ATHX MOJICKYJT
470 m/c. KakoBa, Macca BbIJIeIEHHOT'O PaCTEHUSIMHU KUCIIopoa?
35.CKoJIbKO CTETIeHEH cBOOO bl UMEET MOJIeKYJIa, 00Jaaaromas KHHETUUeCKou sHepruen 9,7*10°
2L Tl mpu 7°C?
36.TpexaTomMHbIil Ta3 Maccoi 1,5 Kr HAXOAUTCS TMOJ JIaBI€HUEM 5 aTM. U MMEET IJIOTHOCTH 6
kr/M°. HaifTi 5HEprHIO TEmIoBOro JBMKEHHS MOIEKYI ra3a MPU dTHX yCIOBUSX.
37.Y nenbHble TEINIOEMKOCTH T'a3a P MOCTOSHHOM 00bEME U MPHU MOCTOSIHHOM J1aBJIEHUU PaBHbI
coorBeTcTBeHHO 649 m 912 JDx/kr*K. OmpenenuTs MONSPHYIO Maccy 3TOrO Ta3a W YHCIO
CTereHel cBOOOIbI €ro MOJIEKYII.
38. Haiftu ummysisc Monekysisl azota mpu 27° C. CKOpOCTh MONEKyI bl CUMTaTh PABHOM cpeaHeit
KBaJPaTUYHON CKOPOCTH.
39. 100 r BoAB! HCHAPUIIH U TIOTy4eHHsIH nap Harpenu 10 120° C. HalfTi HONHYI0 KHHETHYECKYIO
SHEPIHI0 NOCTYNATEIbHOTO JBUKEHHS MOJIEKYJI BOJIbI, HAXOAIIMXCS B 3TOM Hape.
40. Beruucinute yaeabHbIE TEINIOEMKOCTH IPU MMOCTOSIHHOM JaBJICHUH M IIPU MIOCTOSTHHOM 00BEMe
JUTs Ta3a, MoJisipHast Mmacca kotoporo 0,044 xr/ Moiib, a OTHOIIIEHUE TEIIIOEMKOCTEH paBHO 1,33.
41. B aBroknaBe 06wéMom 8 1 Haxomutcs 0,1 Kr BOABI, HAWTHU NaBICHHE BOASHBIX MApOB B
aBToKIaBe TIpH Temmepatype 200 °C, xoraa Best BoJa B HEM TIPEBPATHIIACK B Tap.
42. CKOJBKO MOJIEKYJ YTJIIEKHCIIOro ra3a COJACPKHUTCS B BBIABIXaEMOM COOAKOH BO3ayXe, €cliu
006EM TIpH 01HOM BEIToXe paBeH 300 mMn? Temmepatypa Bozmyxa 37 °C n naBnerne 780 MM pr.cT.
43. B 6amnone 00bEMOM 35 J1 HAXOAUTCA KMCIOpOA Hox Aasnenuem 20 atM u npu 27° C. Jlns
NOJJepKaHUSl JbIXaHUsl OOJBHOrO OBbLIO B3ATO W3 OamioHa 8 T KHCIOpOJAa, IOCIE YEero
Temmeparypa B 6anone norusmiack 10 23° C. OnpenenuTs AaBIeHKe KUCIOPO/A, OCTABIIETOCS
B OaJljIoHe.
44. B 3akpbIToM Gasione 06bEMoM 12 1 HaxoauTes Bo3ayx npu aasienuu 210 ° ITa. Kakoe
KOJIMUECTBO TeIlIa HaJl0 COOOIIUTH BO3/IyXY, YTOOBI MOBBICUTH JaBJIEHHE B cocyie B 3 paza?



45. 2 Xr Kucmopoaa HaxoAuTcs o naBieHueM 510 4 MMa. u uMeer WIOTHOCTH 3 Kr/M°. Haiitn
SHEPIUI0 TEMIOBOIO JBMKEHMS MOJIEKYJI T'a3a IIPH 3TUX YCIOBHUSX.
46. Kakoe 4mcio MoJeKyaT aMMHaka 3aHMMalT oobeM 50 cm® mpm maBneHnu 0,1 aT™ m npu
temneparype 27 °C? Kakoil s3Heprueil TerioBoro ABMKEHUs 001a1at0T 3TU MOJIEKYJIbI?
47. OnpenenuTh AaBJICHHUE yIIIEKUCIoro raza maccoi 44 r mpu 10 °C B o0beme 2 1. Berancienue
MPOBECTH: a) 0 ypaBHEHHUIO MeHeneeBa - Kianelipona; 0) mo ypaBHeHuto Ban —iep- Baanbca.
OO0bsicHUTE pa3HUILY B OTBETAX.
48. OnuH MoIb a30Ta ¥ BoAsIHOTO napa 3aHumaet ooseM 0.1 1 mpu Temnepatype 0 °C. Beruucnute
JABJICHUSI STUX ra3oB M0 ypaBHeHUI0 Ban —aep- Baanbca. Uem o0bsicHsieTCs pa3HuIla B OTBETaX?
49. 3a ouH BBIIOX KOPOBA BBIAEIAET 8 J1 BO3/lyXa, B KOTOPOM COAEPKUTCA 2% BOJSHBIX IIApOB.
Yacrora apixaHusi KOpoBbl 25 pa3 B MUHYTY. KakoBa OyaeT Macca BOJSHBIX IapOB B 3aKPbITOM
MOMEIIIEHUH, B KOTOPOM 2 9aca coepKamuch 5 kKopoB? ATmocdepHoe naBieHue 760 Mm. pT. CT.,
TeMIiepaTypa Bo3ayxa B koposHuke 20 °C.
50. Beruucnuth Maccy U KOJIMUYECTBO MOJIEW BOZSHOIO Iapa B 3aKPbITOM ITOMEIIEHUH KOPOBHHUKA
o6beMom 10 000 M3, ecim maprmanbHoe JaBiaeHue toro napa 1200 Ila, a Temmeparypa Bo3myxa
10 °C.
51. KonnareHoBoe BOJOKHO JUIMHOM 8 MM MO JEHCTBHEM NPUIOKEHHOW K HEMY CHIIBI
yanuHuwiochk Ha 1 mm. Kakoe HampsipkeHre BO3HUKAET IIPU TOM BOJIOKHE.
52. ManoGepiioBasi KOCTb cBUHbY UMeeT JUTHHY 20 cM. Ee HapyxHbIl AuaMeTp 35 MM U TONIIHMHA
cteHku 3 MM. K kocTu npunoxuiu oceByto Harpysky 8 kH. Halitu yayinnenue koctu.
53. BHemHuii quaMeTp JOKTeBOH KocTu 15 MM, mpesen npounoct koctu 108 Tla. Kakyro cuy
HAJ0 IPUJIOKUTH MPU OCEBOIM HArpy3Ke K KOCTH, YTOOBI MPOMU30ILET pa3pbiB. ToMIIMHA CTEHKU
KOCTHU 3 MM.
54. OnepauvoOHHBIA CTOJI CTOMT Ha YETBHIPEX CTAJIBHBIX HOXKKaX JAMaMeTpoM mo 2 cM. Beicota
ctona 80 cMm. Ha ckoibKO YMEHBUIUTCS BBICOTA HOKEK CTOJa, KOT/Ia Ha HEro MOJIOKAaT KUBOTHOE
maccoit 200 kr?
55. lozupoBka xsnopodopma s oOmieil aHacTe3uu MPOU3BOJUTCS MyTEeM IMOACYeTa Karelb,
BBITCKAIONINX W3 BEpTUKAIBHOU TpyOku amamerpoM 1,8 mm. KakoBa macca xiopodopma, eciu
6bu10 oacunTano 850 kanens? CuuTaTh JUaMETp IIEHKH Kalji B MOMEHT OTpbIBa paBHbIM 0,8
JuameTpa TpyOoKH.
56. Ha xakyro BbICOTY NOJIHUMAETCS BOJIAa B MOYBE, €CJIM JUAMETP MOYBEHHOro kanumuisgpa 800
MKM?
57. OnpenenuTs J1aMeTp MOYBEHHOTO KalUJUIsIpa, €CJIA BBICOTA OAHSTHS BOJbI B HEM paBHa 125
MM.
58. Bo ckombKo pa3 BeICOTa ObEMA BOJIBI B CTEOISIX pUca CO CPEIHUM TUAMETPOM KaluuIipoB
0,02 cc 6onblie, yeM B ouBe ¢ Kanwuisipamu guamerpom 300 Mxm?
59. V3 xanwuisipHO# TpyOKH MO KaruisiM BBITEKAeT TNIMLEpHH. J[uameTp meiku Karmiau B MOMEHT
oTpeiBa paBeH 3 MM. OnpenenauTb KO3 (UIMEHT MOBEPXHOCTHOTO HATSKEHUSI TNIMLEPUHA, €CITU
Macca 75 kanenb 429 r.
60. Onpenenuts KITH Mouu, ecnu oHa nogHsuiack no Kanwuisipy auamerpoM 200 MKM Ha BBICOTY
138 mm.

Tepmoounamuka u 6uosHepeemuxa
61. IIpu Bxone B serkue oBupl nonagaer 0,5 1 Bozayxa. Ha CKOIbKO M3MEHUTCS BHYTPEHHSIS
SHEPrus BO3JyXa, €Cliu ero Temmneparypa Obuta -10 °C, a temrieparypa BHYTpH Jierkux +37 °C?
ATtmocdepHoe naBieHue 780 MM. pT. CT.
62. Kakoe KoJIM4ecTBO TEIUIOTHI 3aTPaylBaeTCsl Ha HarpeBaHue BO3/TyXa, OCTYMAIOLIETO B JIETKUE
KOpOBHI 3a | yac, eciiu 3a OJJUH BJOX B JieTkHe rnoctynaet 6 1 Bo3ayxa npu 0 °C? Temnepatypa
nerkux kopoBbl 38 °C u yactota npixanus 20 pa3 B MUHYTy. ATMocdepHoe nasieHue 740mm. pr.
CT.
63. Beraucnuth paboTy, cCoBepIiaeMyto KOPOBOM 32 OJIMH BJIOX, CAUTAsI TFIEBPATHHOE JaBICHHUE 3a
BpeMs BA0Xa MOCTOSIHHBIM M PaBHBIM 30 MM. pT. cT. OObeM IbIXaTeIbHOIO BO3yXa y KOPOBHI 6,5



1. KakoBa MOIIIHOCTH JBIXaTEIBHOTO MPOLIecca, €CIM YacToTa JbIXaHusl KOpoBbl paBHa 20 pa3 B
MUHYTY?
64. Ha ckonbko BO3pacTaeT MOIIHOCTD AbIXaHUS JIOUIaAu Mpu Oere, eclii 00beM AbIXaTeIbHOTO
BO3JlyXa MpPU 3TOM BO3pacTaeT ¢ 5 1 B mokoe a0 12 n mpu Oere, a 4vactoTa AbIXaHUA
COOTBETCTBEHHO yBenuuyuBaeTcs oT 8§ no 12 pa3 B munHyty. [lneBpanbHOe NaBieHHE CUUTAThH
IIOCTOSIHHBIM U PaBHBIM 35 MM. PT. CT.
65. JIns nedyeHus XpOHUYECKOro 3a0ojieBaHUs CycTaBa Ha O€Ipo KOPOBBI HAKIJIAIbIBACTCA
030KEpUTOBAs amIUIMKallks, Macca 030KepuTa B KOoTopoi 6,5 kr, temmneparypa 75 °C. Kakoe
KOJIMYECTBO TEIUIOTHI OTJACT O30KEPUT IPU OCTHIBAHUH JI0 TemrepaTypsl Tesna KopoBsl (37 °C),
€CJIM CYUTATh, YTO Onaronaps HapyxHOH uzossiiun 80 % TEII0OBOro MOTOKA HAMPABIEHO K Ty
KOpPOBBI?
66. B 6okce ¢ temmeparypoir 61 °C Owmo mpomuto 2,5 T xiopodopma. Kakoe kommuecTBo
TEIUIOTHI IOTPAYeHO Ha HCIIapeHue XJ1opodopmMa, eclii ero HauaiabHas TeMieparypa tena 18 °C?
67. OnpenenuTh KOIMYECTBO TEMIOTHI, IPOXOsiIeil yepes 1 M? IOBEPXHOCTH Teja TeleHKA B
TEUEHHUE CYTOK, €CJIM TOJIIIMHA KUPOBOM KieTdaTku 10 MM, BHYTpeHHss Temneparypa tena 39 °C,
a Ha noBepxHoctu 30 °C
68. Omnpenenuth KO3(PPHUIMEHT TEIUIONPOBOJAHOCTH 3€pHA B 3JIEBATOpE, €CIU 4Yepe3 CIIoil ero
TommuEoi 1,1 M u wiomaneio 1,5 M? B Tedenue 6 MunyT npoxoaut 300 Jx TermtoTsl. PasHocTh
TEMIEpaTyp MEXIy HIKHEH U BepxHell yacTsmu cios paBHa 5 °C.
69. OnpenenuTh yBEIWYCHNUE SHTPONNHU, 00YCIOBICHHOE BBIJCIICHIEM TEIlIa JIOMAAbIO 33 OUH
yac, eclM TeIUIoNnpoAaykius Tena somanud paBHa 0,547 [x/kr*c, macca momaau 450 kr u
Temneparypa tena pasHa 37 °C.
70. BeIYMCIUTh YBETUYECHHUE SHTPOMHUU, O0YCIOBIEHHOE MOTOOT/ICIICHUE YETIOBEKa, ECIH 3a 4ac
4yeJioBeK B cpeaHeM Briensier 20 mi nora. Temmepatypa tena 37 °C.

Dnekmpuyuecmeao u MazHemu3m
71. Jlnst nedeHHs TalbBaHWYECKMM TOKOM pEBMaTH3Ma Ha Ta300€JIpeHHYIO0 00JIaCTh KOpPOBBI
HAKJIAIBIBAIOT JIEKTPOJIbI C THAPOQPHUIBHON MPOKIAAKOM, TUIOMIAh KaXIOTO U3 KOTOPBIX paBHA
150 cm?. Heobxomumast [uisl JIedeHHs IUIOTHOCTb TOKa JOJDKHA ObITh 0,3 MA/cM?. Kakoil Tok
IIPOMIET MpPU ITOM 4Yepe3 KUBOTHOe? Kakoe KOIMYeCTBO 3JIEKTpUUYECTBA IMIPOMIET YEpeE3 HETO,
ecsu Bpems npouenypst 30 Mun?
72. Ilpu 3a00yleBaHMM MAacTUTOM KOpPOBE HEOOXOJIMMO BBECTH B BBIMS METOJOM JIe4EOHOIo
anekTpodopesa 20 mr Hoxa. s sToro ruapoduiibHas MPOKIIAAKa MO KaToJA0M Obljla CMOYeHa
pacTBopoM HoamcToro kamus. Uepes mHpokmaaky mwiomansio 100 cm? mpomycKamum TOK
nnotHocthio 0,15 MA/cM?. CKONBKO BpeMEeHH HEOOXOAMMO MpPOIYCKAaTh TOK ISl BBENEHHUS
HE00X0IMMOro KonuvecTsa foxa?
73. Ilpu neyeHUH >KUBOTHOTO METOJOM TajbBaHM3allMKM dYepe3 Hero B TedeHue 0,5 muH.
TIPOMyCKaal TOK TOTHOCTBIO 0,2MA/cM?. Tlnomans smektpoma 120 cm?. Kakoe kommuecTo
AIIEKTPUYECTBA MOJIOKUTEIBHBIX U OTPULIATEIbHBIX HOHOB MPOIILJIO YEPE3 TEJIO KUBOTHOTO, ECIIU
CUNTATh UOHBI OJJHOBAJIEHTHBIMH.
74. Anmapar s ranesanmanun ATH-5 cosmaer miotHOCTs Toka 0,5 MA/cM2. Kakoe KonmuecTBo
IIEKTPUYECTBA MPOXOJUT Yepe3 TEJIO KOPOBBI, €CIM HAJIOKCHHBIE HA HEE IIEKTPOABI UMEIOT
mromans 1o 0,01 e U npouecc raabBanuzauu gutca 20 muH?. KakoBo conpoTuBiieHUE
y4JacTKa Tejla KOPOBBI, €CIIH K JEKTPOoJaM MPHIIOKEHO HanpsbkeHue 25 B?.
74. Anmapar ans ransBann3aiun AI'H-5 cozmaer mmotHOCTH TOKA 0,5 MA/cM?. Kakoe KOJIH4ecTBO
AIIEKTPUYECTBA MPOXOJUT YEpPEe3 TEJIO KOPOBBI, €CIM HAJOKECHHBIE Ha HEE JJIEKTPOABI MUMEIOT
mwiomans mo 0,01 am? u npouecc ranbBanu3anuu aautcs 20 muH? KakoBO CONMpOTHBIEHUE
y4JacTKa Teja KOPOBBI, €CIIH K 3JIEKTpoaM MPHIIOKEHO Hanpspkenue 25 B?
75. Uctounuk Y ® — o6yuenus c ropenkoit [IPK-2 norpebmnsier Tok 3,7 A npu Hanpsbkenuun 220B.
KakoBa momHocTs u3imydatens? KakoBa cTomMocTh pabOThl M3iydaTeliss B T€UEHHE roja B
¢buznoTepaneBTUYeCKOM KaOMHETe, eClIi B TeUeHUHU padouero IHs 00aydaeTcs: 25 )KUBOTHBIX 1O

15 mun xaxxnoe? Croumocts 1kBT*u anexTposneprun — 4 koneiiku. Yucno pabounx aHel B rogy
—305.



76. IlpumeHsieMbIii Ha KUBOTHOBOAYECKUX (pepmax snmektponarpeBatenr BOII-600 mo3posser
HarpeBatb 100 xr Boasl oT 10° mo 35° 3a 18 muH. Omnpenenutb MOIIHOCTb HarpeBaTeNsl U
MOTpeOIIEMBIil UM TOK, €CJIM OH TOJIKJIIOYEH K CeTH ¢ HanpspkeHueM 220 B.

77. Konm4uecTBO TEIUIOTHI, KOTOPOE JOJDKEH IOJYYUTh OJMH IBIUIEHOK HpU OpyAepHOM
cojiepaHuu, paBHO B cpeaHeM 7 kJx/4gac. bpynep b-4 npumensercs nis oborpesa 600 1bITUIAT.
HarpeBaTenbHBIH d7IeMEHT Opyepa BHITIONHEH U3 HUXPOMOBOH TIPOBOIOKH cedenreM 0,5MM? u
MOJICOEIMHEH K ceTu ¢ HanpsbkeHueM 220 B. BeraucauTh, Kakoi IJIMHBI TPOBOJIOKY HEOOXO0UMO
B3ATh JUIS U3TOTOBIEHHS HAIPEBATENHLHOTO 3JIeMeHTa. Y IeIbHOe CONpoTuBieHne Huxpoma 10
Om*Mm.

78. Tepmomapoil Menp — KOHCTaH € comnpoTuBieHneM 6 OM H3MEpSAIOT TeMIeparypy
busmnosmornueckoro pacteopa. Onun cnait repmonapsl 43 MkB/rpaa. Cuia Toka B ralbBAHOMETPE,
conpotusiienue koroporo 100 Om, paBHa 15 MkA. OnpenenuTs TeMiiepaTypy pacTBopa.

79. oguH crmail TepMoIriapbl ObLT MPUIJIOKEH K BBIMEHHU, a APYrod K >KMBOTY. KakoBa pa3HOCTh
TEMIEPATYp MEXAY ATHUMH TOYKAaMHU Tela, €CJIU CTPEJKa IajlbBaHOMETpPA C LIEHOW JeJIeHUus
0,05mexA/nen oTkiioHuIack Ha 48 nenenuii? BHyTpeHHee conpoTuBieHue raibBaHomeTpa 40 Om,
nobaBounoe conpotunicane 100 OM. ConpoTHBIICHNE METHO-KOHCTAHTAHOBOTO 35IeMeHTa 3 OM.
[ocrosHas Tepmonaps! 4,3*%10°8 B/rpa.

80. Tepmomapa *eje30-KOHCTaH ¢ yAeIbHO#H 9. 1. ¢. 5*10° B/rpaj norpysxaercs oJHUM CIIaeM B
MOYBy, a chail HaXOAUTCA B BO3IdyXe, Temmeparypa kotoporo 20*C. I'ampBaHOMET),
MOJIKJIFOUEHHBIN K TepMomnape, nokaseiBaeT Tok 0,3 MkA. Comnporusnenue nenu pasio 1500 Owm.
Ornpenenuts TeMreparypy MOUBBI.

81. Ilpu KakoM HampsHKEHUU 10 0OMOTKE JIpOCCertsl, UMEIOIel akTUBHOE corrpoTuBieHue 50 Om
u uHaykTuBHOCTH 0,2 I', moiaér Tok cuioit 3 A, ecnu yacrorta Toka 50 ['?

82. Uemy paBeH cBUT (a3 MEXKIY TOKOM M HANPSHKEHUEM B KaTyLIKe HHAYKTUBHOCTBIO 50 MI™ 1
aKTUBHBIM conpoTtuBieHueM 12 Om, ecnu yacrora Toka 50 I'q?

83. O6moTka apoccens uMmeer akTuBHoe corporuieHue 40 Owm. [Tpu HanpskeHun Ha OOMOTKe
220 B o He#t uaér Tok B 5 A. Onpenenuts HHIYKTUBHOCTD JpoOccens, eciu yactora Toka 50 I'm.
84. B nenp nepeMeHHOro TOKa BKJIFOUEHBI MTOCIEA0BATENbHO aKTUBHOE conpoTuBieHue 20 Owm,
apoccenb ¢ MHAYKTUBHOCTEIO 50 MIT 1 konaeHcarop ¢ éMkocthio 0,5 Mk®. Ilpu kakoii yactore
TOKa UHIYKTUBHOE COMPOTHUBIIEHHE IIENH PaBHO €€ EMKOCTHOMY COIpOTHBIeHUI0? Yemy paBHO
IIPU 3TOM IOJIHOE CONPOTUBIICHUE LIETIN?

85. O0BEM KHpOBOM TKaHU, oaBepratouieiics YBY-repanuu, umeeT miomaab 8 cM? U TOJIIIUHY
3 cMm. KakoBo ero akTuBHOE conpoTHBICHHE? BBIUMCINTE EMKOCTHOE CONPOTUBIEHHUE ITOTrO
y4acTKa TKaHH, €CJIH ero 3J1eKTpoeéMKOocTh 8500 nd u yacToTa MmoJis, FEeHEPUPYEMOTO arnapaToM
YBY-tepanuu, 4,69 MI'n.

86. B kroBeTe HaxoIATCsI IBA TJIOCKUX AJIEKTPO/Ia, TUIOMIA s KK I0T0 U3 KOTOPhIX 4 cM?. B kroBeTy
MIOMEIIAETCs SIMUHBIN OENTOK U Uepe3 HEero NMpoITycKaroT nepeMeHHbIN ToK. OnpenenuTs EMKOCTHOE
COIPOTHUBIIEHUE OelIKa B KIOBETE, €CIIM PACCTOSIHUE MEXKY DJIEKTPOJIaMU 5 MM M OTHOCHUTEIbHAs
JTUBJIEKTpUYecKasl IPOHULIAeMOCTh paBHa 5. YactoTta nepemenHoro Toka 50 I'm.

87. Jlns onipeieneHus TUAIEKTPUIECKON TPOHUIIAEMOCTH JKUBOTHOTO KHUPa BBIPE3aHHBIN U3 HETO
IUIOCKHUH 00pasel] 3aKuMatoT MeXIy AByMs aekTpoaamu. [1nomans obpasna 20 cm?, TonmmHa 8
mM. [Ipu mpornyckanuu yepes Hero nepeMeHHoro Toka ¢ yacroro 1 kI'i conporusnenue odbpasia
okazanochk 12 MOwm. Onpenenutbs BEIMYMHY IUAJIEKTPUUYECKONW MPOHUIIAEMOCTH YKUPA, €CIIH
aKTHBHOE COMPOTHBIICHUE 00pa3iia 6su10 8 MOM.

88. AKTMBHOE COIIPOTHUBIIEHUE y4acTKa 30pOBOM TKaHU paBHO 25 OM U €ro 3JIeKTpOoEMKOCTS 2,5
MK®. [TosTHOE CONMPOTUBIIEHNE ATOTO K€ YIaCTKa BOCIAJEHHON TKAHU OKAa3aJ0Ch B 4 pa3a MEHbIIIE,
4YeM [I0JIHO€ COIPOTHUBIIEHUE 30pOBOM TKaHW. M3MepeHus MNpoBOJWINCH IPU YacTOTE
nepemeHHoro Toka | kI'n. KakoBa aekTpo€MKOCTh BOCHAIIEHHOW TKAHU?

89. Yron casura (a3 MexIay TOKOM M HampsHKEHHEM JUIs KOXKM 4elloBeka cocTamiseT 50°.
Onpenenuts 3MeKTPOEMKOCTh TKaHH, €cli €€ akTUBHOE compoTuBieHue 2,5 kOMm. U3mepenus
IIPOU3BOJMIINCH HAa NIEPEMEHHOM TOKE ¢ yacToTod 2 kI'. DkBHBaneHTHas cXemMa TKaHU MOXKET



ObITb MpPEJICTAaBICHA KaK IIOCIEN0BATEIbHO COCIMHEHHBIE AaKTUBHOE COINpPOTHBIEHUE U
KOHJIEHCATOpP.
90. VYrom casura (a3 MexJIy TOKOM M HaIpsDKEHMEM A HepBa JIATYIIKM IPU 4acToTe
nepeMeHHoro Toka 1 kl'm paBeH 64°. KakoBa 31eKTpO€MKOCTb HEpBa, €CIU €ro aKTHBHOE
comnporusienue 1,2 kOM? CuntaTh aKTUBHOE CONPOTUBIIEHUE U EMKOCTh HEpBA COCAMHEHHBIMU
I10CJIEI0BATEIBHO.
91. Ilpm nedeHWM S3BEHHBIX OOJI€3HEH Yy KpPYIHOIO pOTaToro CKOTa TOJOKHUTEIbHBIN
TepaneBTHUECKUI 2P PeKT okazpiBaeT ekTpodope3 HOHOB IUHKA. CKOJIBKO BPEMEHH JIOJDKHA
IPO0JDKAThCA IIpoLelypa JiedueOHOro 31eKTpodopesa, eciy yepes3 eKTpo miomaaso 150 cm?
HE00XO0IMMO BBECTH 5 MT IIMHKA IpH TUIOTHOCTH Toka 0,15 MA/cm??
92. B BeTepuHapHOUN KIMHUYECKON MPAKTUKE B JICYCOHOM 3JIEKTPOGOpe3e 4acTO UCIOJIB3YETCS
XJIOPUCTHIM Kaymit. Y aenbHoe conpoTusieHue 0,1 v pactBopa xsopucroro kamus 0,78 Om-M.
BbruucinTh MOoJBUKHOCTH MOHOB KaJIUsl U XJIOpA, CUMUTAsl, YTO OHU NMPAKTHUECKU PaBHBI JPYT
Jpyry 1O a0CONIOTHBIM BenuyuHaM. CYHTaTh, 4TO BCE MOJEKYJBl PAaCTBOPEHHOTO BEIECTBA
HOJTHOCTBIO IUCCOLMUPOBAHBI.
93. Kako#i cunbel Tok Oyner nmpoxoauts yepe3 0,1 H pacTBopa OpOMHUCTOro Kajus, €ClId Ha
3JIEKTPOJIbl, Haxonsduuecs Ha pacctosHuu 10 cM Apyr oT apyra, mojaHo HampspkeHus 3 B.
[Tnomane kaxaoro anekrpoaa 8 cm?. Cremnenpb nuccoranuu 90%.
94. MUKpPO3JIEKTPO/Ibl, IPUMEHSIEMBIE JJIS1 U3MEPEHUs OMOMOTEHIINANIOB KJIETKHU, MPEACTaBIIAIOT
co00il TOH4YaIINE CTEKJISHHBIE KalWUISAPbI, 3all0JHEHHBIE PACTBOPOM XJIOPHUCTOIO Kallus.
OnpenenuTs CONPOTUBIEHUE TAKOTO MUKPOIETPOAa C BHYTPEHHUM JUAMETPOM | MKM U JJTMHON
5 MM. CTeneHb AUCCOLMAIIMHN 2 M PaCTBOPA XJIOPUCTOTO Kaaus 85%.
95. Bo CKOJBKO pa3 YMEHBIIUTCS MOTEHLMAN MOKOSI KJIETKH, €CIM OTHOIIEHUE KOHIIEHTPALUuU
KaJIusl BHYTPU KJIETKU K KOHIIEHTPAIL[MM KaJlis BO BHEKJIETOYHOW Cpelle YMEHbIIUTCS B 2 pa3a’?
HauanbHoe OTHOIIEHUE KOHIIEHTpALUU paBHO 52.
96. OtHolIEHHE KOHIEHTpAlMil MOHOB Kallusg BHYTPU KJIETKM K KOHILIEHTpAalUu Kaius BO
BHEKJIETOUHOW Cpejie /Ui THIAHTCKOTO aKCOHa KajbMapa paBHO 41, a Uil KJIETOK HOPTHSKHON
MBI JSATYIIKA paBHO 1,2. KakoBo oTHOIIEHHE MEMOPAaHHBIX MOTEHIIMAIOB ATHX KIJIETOK IPH
OJIHOH U TOM ke Temreparype?
97. KakoBa KOHIEHTpAIUsl MOHOB KaJlusl B KJIETKaX MOMEPEYHOINONIOCATHIX MBIIIEYHBIX BOJIOKOH
JSITYIIKH, €CIIM UX KOHIIEHTpAallKs BO BHEKJIETOUYHOU cpefie paBHa 2,5 MM/, a MOTEeHIMall MOKOs
ATUX KJIETOK paBeH - 95,2 MB? Temnepatypa tena nsrymku 10°C.
98. KoHueHTpanusi MOHOB XJOpa B THTaHTCKOM akCOHe KaibMmapa paBHa 13 mM/n. KakoBa
KOHIIEHTpalMsl HOHOB XJIOpa BO BHEKJIETOYHOMU CpeJie, €CIIM BETMYMHA OTEHIIMaa TOKOsI paBHa -
80 mB? Temnieparypa tena xansmapa 7°C.
99. BenuunHa mMeMOpaHHOro MOTEHIMala s KJIETOK IJaJKMX MBI cobaku paBHa 3 MB.
BbruncauTh OTHOLIEHHE KOHIIEHTPAIMM HOHOB XJIOpa B HAPYKHOW CpeZie K KOHLIEHTPALUK dTHX
MOHOB BHYTPU KJIETKH, CUUTAasl TEMIIEpaTypy MBIl cobaku paBHOM 37°C.
100. KoHneHTpauuu HOHOB Kajlusi W XJIOpa B MBIIIEYHBIX BOJOKHAX JIATYIIKM paBHBI
cootBeTcTBeHHO 140 MM/n1 1 3 MM/1n1. KoH1ieHTpaiusi HOHOB XJIOpa BO BHEKIIETOUHOM cpene 168
MM/n. KakoBa KOHIIEHTpalMs HOHOB KajJMs BO BHEKJIETOYHOU cpeze? BblunMciIuTh BETUUYUHY
MeMOpaHHOTO MOTEHIIMAalIa MBILIIEUYHBIX BOJIOKOH, CUMTas TeMIieparypy Teina jsrymku 20°C.
Onmuka u céemogvie A6/1eHUL 8 OP2AHUBMAX
101. OmnpenenuTh yBeIMUYE€HHUE MHUKPOCKOIA, (POKYCHbIE PACCTOSHUSI OOBEKTHBA M OKYJSIpa, Y
KOTOPOT'O COOTBETCTBEHHO paBHBI 15 MM u 50 MM, a pacCcTOSHHE MEXIy 3aIHUM (OKYyCOM
00BeKTHBA U TiepeHUM (PokycoM okyisipa 19 cum.
102. Onpenenuth BETMUMHY M300pa’keHHsI cpe3a MBIIIEYHOTO BOJOKHA JHAMETPOM 8,5 MKM,
paccMaTpuBaEMoOro IMoJi MHUKPOCKONOM C (OKYCHBIMH PAacCCTOSHUSIMH OKyJsipa U OOBEKTHBa
COOTBETCTBEHHO paBHbIMH 14 1 0,2 cM. Paccrosinne Mexny ¢pokycamu 0ObeKTHBA U OKyJsipa 18
CM.



103. Beraucauth npezen pa3peneHuss 00beKTHBa MUKPOCKOIIA B 3€JICHOM CBETE (IJTMHA BOJIHBI
555 uM) s cyxoro OOBEKTHMBAa M JUIi HMMMEPCHOHHOTO OOBEKTHBA, €CIH B KadyecTBE
MMMEPCUOHHOM KUJKOCTH UCIIOJIb3YETCs TIULIEPUH. ATIEpTYpHBIN yrona 65°.

104. Byner nu BUAHO B MUKPOCKOI BOJIOKHO auameTpoM 0,2 MKM, €ClIM €ro paccMaTpuUBaTh B
3€JICHOM CBeTe (IMHA BOJIHBI 555 HM) B OOBEKTHB C YHCJIOBOMW ameptypoir 60° u ¢
MOHOOpOMHA(TAIMHOM B KA4eCTBE UMMEPCUOHHOM KHUIKOCTH?

105. CperooTnaueld Ha3bIBa€TCSl YMCIO, MOKA3bIBAIOIIEE BEJIMYMHY CBETOBOTO IOTOKA,
npuxonduerocs Ha 1 BT momuocTy, 3aTpauynBacMoi HCTOUHUKOM cBeTa. CBETOOTAAauYa JIaMIIbl
MorrHocThio 150 BT paBna 12,7 nv/BT. Ha moBepXHOCTh cTOJIa TJIOMIAARI0 2,8 M? HAIIPABJICHO
25% cBETOBOTr0 MOTOKA JIaMITbl. BRIUUCIUTH CPEHIOI0 OCBEUIEHHOCTH CTOJIA.

106. Hag onepalinOHHBIM CTOJIOM ITOBEIICH CBETUIILHUK U3 MOJIOYHOTO CTEKJIAa, HMEIONTU (opMy
mapa guamerpoM 40 cM. Cuna cBera, co3laBaeMasi CBETHIIBHUKOM, paBHa 250 ka. Onpenenutsb
CBETOBOM MOTOK, CBETUMOCTD U SIPKOCTh CBETUJIHLHHKA.

107. ConHeunblii CBET CO37aeT Ha MOBEPXHOCTHU KOXKH 4eJI0oBeKa ocBerenHocts 5-10% k. Kakona
CBETUMOCTbD U SIPKOCTh OCBELIEHHOI'O yYacTKa KOXH, eClId KOd(p(UIUEHT OTpaxeHus Koxu 35%7?
108. BepTukanbHas MOBEPXHOCTh KJIETKH C KUBOTHBIM HaXOAMUTCS Ha paccTOSSHUU 4 M oT YO -
UCTOYHUKA, cocTosmero u3 tpex jgamm [1PK-4. Ogna w3 mamn Bbinnia u3 crpos. Ha ckonbko
HY)KHO TIEpEIBUHYTh UCTOYHHUK K KIIETKE, YTOOBI €€ 00IydeHHOCTh He U3MEHHIIACh?

109. TommuHa crekna B Temiuie 3 MM. KoaddHIHMEHT MOTrjomeHus cBeTa CTEKIOM (i
MH(pPAKPACHOH YACTH CIIEKTPA, BRI3BIBAIONIEH TapHUKOBHI d3(dekT), paser 0,62 cv™. Kakas nons
OT MaJaromiei Ha CTEKJI0 MHTEHCUBHOCTH CBETA JJOCTUTAET PacTeHU?

110. Ha crekio B Terumiie magaet cBet, KodQGHUIMESHT MOTIOMEHUsT KOTOPOTO B JAHHOM CTEKJIE
paBen 0,65 cm™ . Kakoii TONIIMHBI CTEKIIO HAJIO B3STh, 4TOOBI BHYTPh TEILIMLBI HOMAAI0 HEe MEHee
0,8 cBeTOBOI IHEPrUH, MAJAIONIEH HA TOBEPXHOCTh CTEKIIA?

111. UudpakpacHbie Ty4uu JUIMHHOBOJIHOBOTO IMaNa30Ha BhI3BIBAIOT OLIYIIIEHUE PEe3KOi 60IH mpu
NaJIecHuM Ha KOXY Npu HHTeHcuBHOCTH 6 Jx/(cm? - muH). Ha xakom paccTosHUU co3daeT
oIryIieHue pe3kor 6oy Jamna momHocThi0 1500 BT, eciiu ee cBeToBO# K. 1. 1. cocTaBiseT 3%,
a ocTajbHas YacTb dHepruu pacxonyercs Ha co3ganue UK - uznyuenusn?

112. BeiuuciauTh yroj MakCMMaJabHOM MOJISPU3ALMU IIPU OTPAXKEHUU CBETA OT POTOBHUIIBI IJ1a3a.
[Ton KakUM yIJIOM CBET MIPH 3TOM MPOXOJAUT B I1az?

113. BerunucauTp yroy MakCUMaJIbHOW NOJIAPU3AIINH IIPU OTPAXKEHUU CBETA OT CHIBOPOTKU KPOBH.
[Ton KakUM yIJIOM CBET IIPH 3TOM IPOXOJUT B CBIBOPOTKY?

114. BeraucnuTh yroi nmoBOpoTa MIOCKOCTH MONSIpu3anuu paduHO3bI, €cIu KOHIIEHTPAIUs e
5,14 v/mn, nnuna TpyOku mossipuMmeTpa 25 cM U yaenbHoe BpamieHue paddunossr 1° 0,4 cm?/
(r-am).

115. PactBop riroko3bl ¢ koHueHTpanuen 0,28 r/cM? HaTUTBIN B CTEKIISTHHYIO TPYOKY JIMHON 15
CM, MOBOPAUMBAET IUIOCKOCTh MOJISIpU3alMKM cBeTa Ha 32°. OnpenenuTh yAelbHOE BpalleHUE
TJIIOKO3BI.

116. Ilpu npoxoxaeHuu cBeta uepe3 TpyOky amuHou 20 ¢cM ¢ caxapHbIM pacTBOPOM IIIOCKOCTh
MOJISIpU3aIlMU CBETa TOBOpaumBaeTcs Ha yroi 35,5°. YiuensHoe BpalieHue rioko3bl 76 rpan -
cm?/(T im).

117.0npenenuTes KOHIEHTPALMIO PAcTBOpPA TIJIIOKO3bI, €CIIM MPHU MPOXOKICHUU CBETA 4Yepes
TpyOKy JumMHOW 20 CM. IJIOCKOCTh MOJIIpU3allMU IMOBOpayuBaercs Ha yron 35,5°. YienpHoe
BpAIIleHNe TITIOKO3BI 76 rpaj. cM/(T IM).

118. IIpn npoxok1eHNH CBETA YEPE3 CIIOM 1ECATU IPOLEHTHOIO CaXapHOro0 pacTBOpa TOJIIIHUHON
15 cM mIOCKOCTh TONsipU3alMy MoBOpauuBaeTrcss Ha yroi 13°. B nmpyrom pactBope B cioe
TOJNIIMHON 12 CM IJIOCKOCTh MOJISIpU3aliy NoBepHyIach Ha 7,2°. HailTu KOHIIEHTpALMO BTOPOTO
pacTBopa caxapa.

119. OnpenenuTh SHEPTETUUYECKYIO CBETUMOCTH Teja JIoMaau npu Temmeparype tena 37 °C,
CYHMTas, YTO OHO W3JIy4aeT Kak cepoe Teno ¢ kodddunuentom 0,85. Ha kakyro IMHY BOJIHBI
MPUXOJUTCS MAKCUMYM M3J1y4€HHUs TeJa JIomaan?



120. OmbIT MOKa3bIBaET, YTO 00JIyUCHUE KYPHUHBIX U1l B HHKYyOaTope Hanbonee 23 PpeKTUBHO npu
muHe BOJHBI 4,1 MkM. K 005acTyl ciekTpa OTHOCUTCS dTa AsMHA BOJHBI? KakoBa TomkHA OBITh
TeMIepaTrypa MPOBOJOYHOM crHpanu B HarpeBaTesibHOM jamme? Kakoe KoIMYecTBO sHEpruu
U3JTy4aeT B CEKYH/y CIIMpPaJIb JIAMIIbI, €CJIM €€ NOBEPXHOCTh paBHa 20 MM>?

Keanmosas u soepnas ¢uzuka.

121. OnpenenuTs HEPTHIO, MACCY U UMIYJIBC (POTOHA, COOTBETCTBYIOLIETO: a) BUAUMOMY CBETY
(nmuHa BoiHBI 0,55 MKM); 6) PEHTI€HOBCKOMY H3IydeHHIO (mauHa BosHbl 0,1 HM) W ramma-
u3nydenuto (anuHa BoaHsl 0,001 HM).

122. Hekotopsie (hOTOOMONIOTHYECKUE PEAKIIUU CBSI3aHBI C JAMCCOIMAIIMEH MOJICKYJI BOABI MO/
neiictBueM cBeta. s mucconmanuyd MOJIEKYINbI BOABI HeoOxomuma sHeprus 12,6 sB. Kakosa
JUTMHA BOJIHBI CBETA, BBI3BIBAIOIIETO 3Ty PEaKlnio?

123. KopotkoBosHoBoe Y® - umznyueHue ¢ JuiMHOM BoaHbl 200 HM oOKa3bIBaeT HaumboJiee
BbIpQXXEHHOE OaKTepUIUAHOE JAeWCTBUE, OOYCIOBIEHHOE HW3MEHEHHUEM CTPYKTYphl OENKOB,
BXOSIIIUI B cocTaB OakTepuil. BRIYHCIUTD SHEPrHIO HEOOXOIUMYIO JUISI HK3MEHEHUS CTPYKTYPBI
9TUX OENIKOB.

124. YenoBeueckuii ria3 Hanboiee YyBCTBUTEIICH K 3€JICHOMY CBETYy (iuHa BOJHBI 0,55 MKM),
JUISL KOTOPOTO TMOPOT YYBCTBUTENBHOCTH IJ1a3a cooTBeTcTByeT 80 (oToHaM, MajaromdM Ha
ceTyatky 3a | ¢. Kakoii MOLTHOCTH CBETa COOTBETCTBYET 3TOT IOPOr?

125. Tlokazarenb morJyionieHusi moakpameHHoro pacropa 0,735. Kakas ToimumHa ciiosi 3TOro
pacTBOpa YMEHbIIIAET MHTEHCUBHOCTh MA/IAl0IIET0 cBeTa B 2 pasa?

126. Ilpu mpox0oKACHUH CBETa 4Yepe3 PacTBOP KPOBU B KIOBETE BBHICOTOM 6 CM MHTEHCHBHOCTh
cBeTa ymeHblniach Ha 12%. OnpenenuTs KOHLIEHTPALUIO pacTBOpA, €CJIM MU3BECTHO, YTO IS
HEro yJeNbHbBIN MoKa3aTelNb noriouieHus B 3akoHe bepa pasen 0,325 1/(cM-Moub).

127. <Hakauka> pyOHMHOBOTO Ja3epa, UCIOIb3yEMOT0 B XHUPYpPIH CETUYATKH, OCYIICCTBIISCTCS B
TeueHue | MUH razopa3psiHOM JaMIIol MOITHOCTRIO 15 BT, cBE€TOBOI K. I1. . KOTOPOW OCTaBJISAECT
25%. [IpopomxutenbHOCTh Benblmky Jazepa 0,1 mc. KakoBa MOLTHOCTE BCHBILIKH, €CJIU K. T1. 1.
nazepa 1,5%?

128. B odranbeMonoruu Jia3epHBIA JIyd MPUMEHSCTCS CIAWKH OTCIOHWBIICHCS CETYATKU C
MOBEPXHOCTBIO COCYAUCTON 000JI0UKU. DHEprus, HeoOXoauMas Ui 3TOW omepaunuu, paBHa 50
mJlx. KakoBa MHTEHCHMBHOCTH JIa3€pHOrO Jyda, €CIM OH O0O0JydyaeT MOBEPXHOCTb CETYATKU
momaaeo 0,05 MM? ¥ ITUTENBHOCTh UMITYJIbCA S5 MC?

129. Jlna paspylieHusi pakoBOM OMYXOJHM TIOJOCTH pPTa >KMBOTHOTO HEOOXOJIMMa DHEPTus
cBeToBOrO myyka B 10° JIk. Omyxomnb 06Tydany Ta3epHbIM MydKOM C MHTEHCUBHOCTBIO 108 BT/M2,
Onyxons kpyriaoi Gopmel quamerpoMm 5 MM noromaet 20% mnagaroniero Ha Hee W3JIydeHUs
pyouHoBoro nazepa. CKOJBKMMH MMITyJbCAMH HEOO0XOAUMO OOJYYHUTh OITyXOJb, €CIIH
JUTUTEIBHOCTD KaXX10T0 uMItyibca 20 mc?

130. OmbIThl MO O0TYYEHHIO Ma3KOB KPOBH JlydaMu PYOMHOBOIO Jla3epa MOKa3aliH, YTO MPHU
sHepruu Jyda 0,16 J/cM? IpOUCXOIUT pa3pylIeHHe SpUTPOITOB. Kakoe KOIM4YecTBO IHEPTUU
HEOOXOUMO ISl pa3pylIE€HHs] OJHOIO 3PHUTPOLUTA, €CIH YCIOBHO CUUTATh €ro JAMCKOM
TUaMeTpom 8 MKM?

131. Omnpenenuts KOPOTKOBOJHOBYIO TPAHUIy CIUIOIIHOIO PEHTITEHOBCKOTO CIIEKTpa, €CIU
pPEHTreHOBCKOM TpyOke mpuioxkeno 40 kB.

132. HanpsbxkeHne Ha peHTreHOBCKOoi# TpyOke 60 kB u cuia Toka B Heit 4.5 MA. KakoBa MOIITHOCTh
PEHTT€HOBCKOTO U3Iy4YeHHUs], €CIU K. 1. 1. Tpyoku 1,5%?

133. JluHelHbI mMOKa3aTenb MOTJIOLIEHUS CBHUHIA, HCIONB3YEMOTO MPHU SKPAHUPOBAHUU
PEHTTeHOBCKOTO M3TyueHns, paBeH 52 cm L. Ha Kakoii rTyOHHEe HHTEHCHBHOCTh PEHTT€HOBCKOTO
n3iydeHus ymenbmmrces B 10 pasz?

134. Tlpn yBenW4Ye€HHH TOJIILMHBI MATKOM TKaHU HA 4 CM MHTEHCHBHOCTH IPOILIEIIIETO Yepes3
TKaHb My4yKa PEHTT€HOBCKUX Jydyel yMEHbIIMIach B 9 pa3. BeIUMCIUTH JIMHEWHBIN MMOKA3aTENb
MOTJIOUICHUS TKaHH.

135. [IpumensieMblii 7Sl TIOJIaBJICHHS] BECEHHETO MPOPACTaHUS MUIIEBOTO KapTOQens U APYyTUx
oBomeii pagmoaktHBHBI Co® mMmeer mepmon momypacmama 5,3 roma. B oBomexpaHMIHIIE



3aJI0)KEHO KOJMYECTBO KoOanbTa, MMeromiero akTuBHOCTh 10 Ku. OmnpenennTh akTUBHOCTH
KobabTa yepes J1Ba rosa.

136. PamuoaxtuBHblii n3oton mononus (Po?®) ¢ aktueHOcThIO 120 MKm mcmyckaer ambga-
qyacTHIlbI ¢ sHeprueit 5,3 MaB. Kakoe Koau4ecTBO TEIIOTHI UCITYCKAET 3TOT Mpernapar 3a CyTKu?
137. B TepaneBTHYECKHUX LEISIX IPUMEHSIOT, paJOHOBbIE BAHHBI, aKTUBHOCTb PaJioHa B KOTOPBIX
1,5-10° Ku/n. KakoBa 6yeT akTHBHOCTb pajioHa B Bojie uepe3 10 cyTok?

138. [l yHUYTOXKEHUSI BpeAUTEIEH 3€pHa B 3€PHOXPAHWIMINAX UCIOIB3YIOT PaJlOaKTUBHBIN
KOOaIIbT B BUJE MPOBOJOKU Maccoil 1 1. ComeprkaHue paaHOaKTHBHOTO KOOAIbTa B TIPOBOJIOKE
cocrtasisieT 0,01% ot Macchl mpoBosokHu. ONpeaeTuTh AKTUBHOCTD PaIMOAKTUBHOTO KOOaIbTa.
139. Kponuky maccoil 5 K BBEIM HATpUH ¢ MUIIEH paauoakTUBHbBIN HaTpuil u3 pacyera 0,01 mxKu
Ha 1 Kr Maccel KUBOTHOTrO. OnpeeNuTh aKTUBHOCTh PaJHMOaKTUBHOTO HATPHs B Telie KPOJIUKa
yepe3 CyTKu. EcTecTBeHHOE BBIBEICHHE HATPUS U3 OpraHu3Ma MpUHATh paBHbIM 50% 3a CyTKH.
140. PagnoakTUBHBIN O/, BBOJUMBIH ITPH OMOJIOTUYECKOM SKCIIEPUMEHTE B OPTaHU3M SITHEHKA,
KOHIICHTPUPYETCSI MOYTH MOJHOCTHIO B €r0 HIUTOBUIHOM xKene3e. JlomycTuMoe KOIM4ecTBO Hoaa
umeeT aktuBHOCTH 0,001 MxKu Ha 1 r maccer xene3bl. Kakyro maccy pagumoakTMBHOIO oja
MO>KHO BBECTH SITHEHKY, Macca IUTOBUIHOM Kelie3bl KOTOPOoro 5 r?

IIpouenypa oneHuBaHHUSA KOHTPOJIbHBIX padoT

KonrponsHas pabora no aucuumiiumHe «®Pusnka», npoBoguTcs sl 00ydaroIIMUXCs
3a04HO  QopMbl  OOydeHus. 3a  KOHTPOJBHYIO  pa0OTy  BBICTABISIETCS  OILICHKA
«3aUTEHO/HE3aUTEHO».

B cocraB KOHTpOJbHON pabOThl BXOASAT HE TOJBKO CTaHAAPTHBIE 33/a4yd, HO U 3ajayu,
Tpebyrolye, Hanpumep, rpauyeckoro ONUCaHWsl MPOLECCOB WM aHajiu3a SBICHUI B
KOHKpeTHOU curyanuu. O0beM paboThl cOCTaBIseT 7 3a1ad M3 BCEX Pa3/esioB AMCUUIUIAHBL
3agauu BEIOMPAIOT 110 TabJIMIIe, UCXOs U3 NOCIETHUX ABYX HU(P Ne 3a4eTHOM KHMKKU CTYyJIEHTA,
KOTOpasi COJAEPKUTCS B METOAMYECKOM YKa3aHUU JIMCLUUIUIMHBI.

IIpu oneHke ypoBHS BBINOJHEHHS KOHTPOJIBHOW paOOThl, YCTAaHOBJIEHBI CIEAYIOIINE
KPUTEPHH:

° yMeHHe paboTaTh ¢ 00beKTaMHU U3YUYEeHUs, KPUTHYECKUMHU UCTOYHUKAMHU, CIIPaBOYHOHN U
SHUMKJIONEINYECKON JINTEPATYPOI;

° yMEHHe coOupaTh U CUCTEMAaTU3UPOBATh MPAKTHUECKUI MaTepuar;

° YMEHHE CaMOCTOSATEIbHO OCMBICIIATH MTPOOJIEMY Ha OCHOBE CYILIECTBYIOLINX METOIUK;

° YMEHHUE JIOTUYHO U TPaMOTHO U3J1araTb COOCTBEHHbIE YMO3AKIIOUEHHUS U BBIBOJIbI;

° YMEHHE aHaIM3UPOBaTh U 00001aTh MaTepUal;

° YMEHHE I0JIb30BaThCsl I100aTbHBIMU HH()OPMALIMOHHBIMU PECYPCAMU U IIPABUIIBHO UX
IPENOoJIHECTH B KOHTPOJIbHOI paborTe.

[Ipu oueHke ompenensieTcsd IMOITHOTA, TOYHOCTh W MOCIEAOBATEIBHOCTh H3JI0KEHUS
MBICIIEH MpHU pEelIeHUH 3a/1a4, HaJUYue JOCTAaTOYHBIX MOSICHEHUH, YUCIO U XapakTep OLIMOOK
(cyIiecTBEHHbIE UM HECYIIIECTBEHHBIE), a TAKXKE MPOLIEHT IPABUIIbHO PEIICHHBIX 3a/1a4.

CymiecTBeHHbIe OIIMOKHM CBSI3aHBI C HEJOCTaTOYHOM TIIyOMHOW W OCO3HAHHOCTBHIO
pelieHus (Harpumep, CTYIEHT HEMPAaBUIILHO CJiejall IEPEBO]I U3 HE OCHOBHBIX €AMHUI] U3MEPEHUS
B OCHOBHBIE, JIOMYCTHJI OIIMOKH MPH BBIBOJAE PAcUETHOH (OpMyIIbl, MONMYy4HI HETpaBHIbLHOE
3HaYeHHNE BEJTMYHHBDI).

HecymecTBeHHbIE OMIMOKU OMPEAEIISIOTCS HETIOJIHOTOM perieHust (Hanpumep, CTyIeHTOM
VOYILIEH U3 BUJA Kakod — JMO0 HexapakTepHbIH ()aKkT MpH pElIeHUH 3a/ladyl) K HUM MOXHO
OTHECTH OIUCKH, JOINYIIEHHBIE 10 HEBHUMATEIbHOCTH.

Kpurepun onenkn:

- OLIEHKAa «3a4TE€HO» BBICTABIIAETCS, B CIy4ae, €CIM BBIIOJIHEHA KOHTPOJIbHASA paboTa Mo
CBOEMY BapHMaHTy, B KOHTPOJBHOW paboTe MpUBEAEHBI PUCYHKH, TAONHLBI U WIUTIOCTPALUH,
H€06XO)II/IMBIe AJI pEIICHUA U ITPU 3TOM IMTPABHUIJIBHO UJIK C HE3HAYUTCIbHBIMH HEJOYCTaAaMU PEIINIT
He MeHee 6 3a/1a4 KOHTPOJIBbHON paboThI;



- OIICHKA «HE 3aYTEHO» BBICTABIISICTCS, €CIIM PEUICHO MEHee 6 33/1a4 WIN MIPH PeIICHUN
3a[a4 JONYLICHbI rpyOble OMMOKH UIH HEJT0YETHI.
1.3. Temnl pedepaTos.

1. buonornueckoe NeNCTBUE PEHTICHOBCKUX JIyYEi.

2. VY bpTpa3Byk U OHOJIOTHS.

3. DXO0 B )KM3HU KUBOTHBIX.

4, buodwusuka yapTpasByka.

5. Posib MOMeHTa CHITbI, MOMEHTA WHEPLUH B IBUYKCHUU HACEKOMBIX, MTHUL, )KUBOTHBIX.

6. TemnooOMeH, €ro pojib B )KU3HU KUBOTHBIX.

7. [TpuMeHeHne 3NeKTpUYECTBA B OMOJIOTHH.

8. DnexTpodu3nKa )KMBOIO OpraHu3Ma.

9. Kak nosiBiisitorcst OMOTOKH.

10. buodusrka nopaxxeHus MEKTPUICCTBOM.

11. buonornueckoe neiMcTBUE PaIMOAKTUBHBIX JIyYEH.

12. DNeKTPOMarHUTHOE U3TYyYEHHE U €T0 IeHCTBHE HAa OPraHUu3M KUBOTHBIX.

13. JleicTBrE NOHU3HUPYIOIINX U3IyUYEHUN Ha KIIETKY.

14. BrusiHue MOHU3MPYIOMIMX W3ITy4YeHUH HAa HEPBHYIO CHCTEMY, OpraHbl 4yBCTB, TKaHH,
OHJIOKPUHHBIE JKEJIE3bI.

15. Peakuust KpoBU M KPOBETBOPHBIX OPraHOB HA MOHU3HUPYIOIINE U3ITyUEHUSI.

16. JeticTBue MOHU3HUPYIOLIETO U3ITYYCHUS Ha OpTraHbI MUIIEBapEHUs,

CCPACUHOCOCYAUCTYO CHUCTEMY, OpPraHbl AbIXaHHWA, OPraHbl BBIACIICHHA, Ha KOCTH, XPAIIH,
MbIIIIBI, HA OPraHbl Pa3MHOXCHUSA U ITIOTOMCTBO KMBOTHBIX.

17. 3HayeHue eCTECTBEHHOM PalnOaKTUBHOCTU U MAJIbIX /103 MOHU3UPYIOIIUX U3TyYCHUH B
OMOJIOTMYECKHUX MPOIeCccax.

18. JlyuyeBbie OpaKeHUs JKUBOTHBIX.

19. Hcnonp3oBaHne paauoaKTUBHBIX H30TONOB B KauyeCTBE HWHAWKATOPOB (MEUYEHBIX
aTOMOB), JUIsl TUarHOCTUKU U JICUEHUS! )KUBOTHBIX.

20. Crepwmzanusi ¢ TOMOIIbI0 HOHU3HPYIOIINX U3TYICHHM.

21. Paguomerpuueckass W pagvMOXMMHUYECKas »JKCHEpTH3a OOBEKTOB BETEPUHAPHOIO
HaJ30pa.

22. SBnenus nuddy3sum U ero poib B OOECIEUEHHH KU3HEICSATEIbHOCTH IKHUBBIX
OpPTaHU3MOB.

23. II 3akoH TepMOAMHAMHUKM ISl OTKPBITBIX cHucTeM. CTalMoOHapHOE COCTOSTHHE
OHOJIOTNYECKUX OOBEKTOB.

24. XKunkue kpucramisl ux puznveckue cBorucTra. JKuakue kpuctamisl B OM000bEKTaX.
25. MexaHuKka cepJIeHHOCOCYAUCTON CUCTEMBI.

26. D¢ ekt lomepa u ero UCMOIb30BaHUE B YIIBTPA3BYKOBOM JMArHOCTHKE.

27. ['eomarHuTHOE 10JIE, €r0 BIUSHUE HA )KUBBIC OPTaHU3MBI.

28. [IprMeHeHre MarHUTHOTO MOJIS B TEPAEeBTHUECKUX LEsIX. MeXaHu3M OMOJI0rHYeCcKOro
JeMCTBUSI MATHUTHOTO TIOJIS.

29. CBeToBO/BI M TPUMEHEHHE BOJIOKOHHOW ONTHUKHU B TMarHOCTUKE U XUPYPIUH.

30. [Tornomenue cBera. Metox konopuMeTpuu. GOTOITEKTPUICCKAN KOTOPUMETD.

31. [Tpuniun paboThl 3JIEKTPOHHOTO MUKPOCKOTIA.

32. buomomunmncuennus. Ceepxciadoe CBEUEHHUE KUBBIX TKaHEH.

33. Hepermennsie npo0iaeMbl pU3NKH U OMODU3UKY.

34. JIBmxenue. JIBuxeHue B AByX u3mMepeHusx. [Ipbpkok B JiIMHY ¢ pazoera.

35. Ponb ¢u3uku B pemieHun rio0anbHbIX TpoOIeM.

36. Cuitbl B coctosiHuu paBHOBecHs. (CHUCTEMBI BBITSHKKA KocTel. CHITbI, TEHCTBYIOIMNE HA
MBIIIIBI 1 KOCTH).

37. @OyH1aMeHTaTbHBIE CHIIBI TIPUPOJIBI.

38. 3aKOHBI COXpaHEHUS B (PUBHKE.

39. Cuutbl B ipupoe.



40.

PacTenus — reHnanbHble HHKEHEPHI B IPUPOJE.

41. VYipyrue cBoiCTBa KOCTEH U TKaHEH.

42. [Ipounsie maTepuainbl. CriiaBbl.

43. YceranocTs 1 NoJI3y4ecTh MaTEPUaIoB.

44, TBepabIe AIEKTPOTUTHI.

45. Mertamryprus u OnoIoTHsL.

46. YIpyrocTs U BI3KOCTb.

47. Buoputmus u ee mpoOsiemMsl.

48. [Ipupona u purm.

49. PutmMuueckue npouecchl B )KUBBIX OpraHu3Max.

50. Kocmuueckast GMOpUTMOIOTHS.

ol. ®du3uka U My3bIKa.

52. O BosHAaXx, KOJIEOAHUSIX U KJIETKaX.

53. Konebanus u nepeMeHHbIE CUJIBI.

54. BonnoBas MmexaHuka.

55. PenstuBucTckas MexaHuUKa.

56. AKyCTHYECKHE CpPE/ICTBA YIPABICHUS MOBEICHUEM KUBOTHBIX.
S7. 3BYK. 3ByK MOpA.

58. VYbTpa3ByK B 300MH)KCHEPHON MPAKTHKE.

59. buonornueckoe necTBrue yapTpa3ByKa.

60. 3BYK U €ro Npupoja.

61. VYbTpa3ByK U €ro IPUMEHEHUE B CEIbCKOM XO3SIMCTBE.

62. doTOTEepPMOAKYCTHKA.

63. BosneiicTBue ynpTpa3Byka Ha BEIECTBO.

64. VY bpTpazBykoBbie oTorpaduu.

65. BbricTpee 3ByKa.

66. [Tpo6aemsr noewimenus KIIJI TeroBeIx npuraresnei u peaibHble BO3MOKHOCTH MI'/] -
AIIEKTPOT€HEPATOPOB.

67. HeB03MOKXHOCTb BEYHOT'O IBUTATENsl BTOPOTO POa.

68. JKuBoit opranusm — OTKpbITas TEPMOAMHAMHUYECKAsH CUCTEMA.

69. PosxneHue u nepsble Maru 3JeKTpOONOIOTHH.

70. Kak B kj1eTke BO3HUKAET pa3HOCTh MOTEHIIUATIOB?

71. Kak Bo3HMKaeT HEPBHBIN UMITYJIbC?

72. Kusoii Tenerpad.

73. OO11eHue KIETOK MEXIy COOOM.

74. Hcnonp30BaHne «KHUBOTHOTO» JIEKTPHUECTBA ISl PEIICHUST BXKHEHIIINX 3a/1a4.
75. Kak akyinbl ncnosb3yroT 3akoH OMa 1 TEOpHUI0 BEpOSITHOCTEH?
76. Bbopsba ¢ mymamu.

77. DJEeKTPUUECKOE OPYKUE U AIEKTPOIOKATOPHI.

78. DNEeKTpUUECKOE X03HUCTBO HH(PY30pHH.

79. DneKTpocTaHIMU KJIeTOK. bakTepuu - mepBbie 2EKTPUKH 3eMITH.
80. [Tpupona ceera.

81. B3aumoneiicTBre cBeTa ¢ BEIIECTBAMHU.

82. JIr'OMUHECTICHTHBIN aHAJTN3.

83. buonornueckoe neiicreue MK — u3nydeHus u ero NnpuMeHEeHUeE B ¢/X )KUBOTHOBOJICTBE.
84. buonoruueckoe neticteue Y® — u3iaydyeHus U €ro IpUMEHEHHE B C/X dKUBOTHOBOJICTBE.
85. buonorunueckoe aeicTBue nazepHoro nznydenus. [Ipumenenne JlazepoB B Ouosoruu u
MeIUIIHE.

86. bruodusuka 3puTeIbHOT0 BOCTIPUSTHS.

87. [TpoGnemMbl pa3BUTHS AaTOMHOM YPHEPTETHUKH.

88. AHnTHuacTulbl Bo BeeneHnnoil.

89. CHoBa 00 aTOMHBIX CTAHIIHSIX.



90. YacTura, KOTOPYIO HaJ0 HAWTH.
91. [TpuMmeHeHne painOaKTUBHBIX U30TOIMOB B CEITLCKOM XO3SHCTBE.
92. PanmoakTrBHOCTE B HAIIIEM JOME.

Bonpocs! 1uis 3amuTsl pedepara
1. Kakoe siBnenue (mmporiecc, 3aK0H) JISKHUT B OCHOBE pacCMaTPUBAEMOI'0 BOIIPOCa.
2. Kakoe 6uonoruueckoe AeicTBUE OKa3bIBAET U3y4aeMOe SIBJICHHE.
3. Kakoe npuMeHeHHe HaXOAUT W3ydaeMoe SIBICHUE B MPAKTUKE C/X MPOM3BOJCTBA, MEAUIINHE
WM BETepUHAPUU.
4. ChopMynupyiiTe OCHOBHOM (PM3UUECKHIA 3aKOH, JICKAIIMI B OCHOBE MU3y4aeMOro SIBIICHUS WIH
nporecca.
5. Kakumu pu3ndeckiuMu CBOHCTBAMU 00JIaJal0T MaTepUaIbl, O KOTOPBIX BbI PAaCCKa3aId.
6. B yem 3akirovaercs NpUHIIUIT MEXaHU3Ma JIEHCTBUSL YyCTPOUCTBA, O KOTOPOM BbI pacCKa3allu.
7. Kak mMoxHO ocinabuth (ycuinuTh) 3G (hEeKT NeHCTBUS SIBICHUS WM MPOIECCa, O KOTOPOM BBI
pacckaszaii.
8. UTo HOBOTO BHI y3HAIIM, KOT/1a TOTOBWJIN JIOKJIA/I.
9. Kak paccMmarpuBaemMoe BaMu siBieHHE (IIPOIECC, 3aKOH, YCTPOHCTBO) MOXET OBITh
WCIIOJIb30BaHO B Ballel OyayIiei mpoecCHOHAIBHON IeITeIFHOCTH.
10. Kakue ucrounuku uH(pOpManuu, KOTOPhIE Bbl MCHOIB30BAIM MPU MOJATOTOBKE pedepara,
0oJbI1Ie BCEro BaM IIOMOIJIM U COJEp Kanu 0oJiee MOJIHYI0 U MHTEPECHYIO /IS Bac UH(OpMaIHIO.
11. Tloyemy BbI BBIOpaIN UIMEHHO 3TY TEMY JI COOOIIECHUS.

IIpouenypa ouenuBanus pedepara

Pedepar moxer conpoBoxmarkes npesentanueit (10-15 cnaitnos). Ha 3ammuty pedepara,
COCTOSIIIYIO U3 TOKJIaJla K OTBETOB Ha BOMPOCHI, oTBoAUTCS 10-15 MUHYT.

Coobmienne oOydvaromierocss 3(pQeKTUBHO, MPEXIe BCEro, TOr/a, KOrja OH HE TPOCTO
BOCTPOM3BOAUT HAWJCHHBIN MaTepHall MO TeMe COOOIICHMs, HO U BBICKA3bIBACT COOCTBEHHOE
OTHOILIEHHE K HEMY, aHAJIM3UPYET U JeNaeT MaTeMaTHYeCKHE BBIKIAIKH 10 TEME, CPAaBHHBAET
MaTepuai MOJYYCHHBIH W3 pa3HbIX HCTOYHHMKOB. BaKHBIM SBJISETCS MMEHHO COJAEpKaHHUE U
BJIaJICHUE NpeJICTaBIeHHON MHpopManueil. B 3Tom ciyuyae npu OIeHKe J0KJIaAa UCIOJIb3YeTCs
CJIEAYIOUINE KPUTEPHH:

— COOTBETCTBHE BBICTYIIJICHHS TEME, TIOCTABICHHOH IIETTN U 3aj1adam;

— NMPOOJIEMHOCTH / aKTyalIbHOCTb;

— HOBU3HA / OPUTHHAIBHOCTD TIOJTYYCHHBIX PE3yJIbTaTOB;

— rayOuHa / TOTHOTA PaCCMOTPEHUS TEMBI;

— JoKa3arenbHas 0a3za / apryMEHTHPOBAHHOCTh / YOEAUTENBHOCTh / 00OCHOBAHHOCTH
BBIBOJIOB;

— JIOTUYHOCTH / CTPYKTYPUPOBAHHOCTH / TIEIOCTHOCTh BBICTYIUICHUS;

— pedeBast KyJbTypa (CTWJIb W3NOKEHUS, SICHOCTh, YETKOCTh, JIAKOHUYHOCTH, KpacoTa
S3bIKa, y4YEeT ayAHTOPUH, SMOIMOHAIBHBIA PHCYHOK PEUH, JOXOMYHBOCTH, ITYHKTYalIbHOCTD,
HeBepOaIbHOE COMPOBOXKACHHE, OKUBIICHUE pedr adopu3mMamMu, MPUMEPaMH, IIUTaTaMH U T.1.);

— UCTIOJIB3YIOTCSI CCHUIKU Ha MH(GOPMAIIMOHHBIC PECYPCHI (CAalThI, TUTEPATypa);

— HArJISTHOCTH / Pe3eHTa0eNbHOCTh (eciu TpedyeTcs);

— CaMOCTOSITEIBHOCTD CY)KACHUH / BIIQJICHUE MaTEPUAIIOM / KOMIIETEHTHOCTD.

Ecnu noknan cBOANUTCS K KPaTKOMY COOOLICHHIO 5 — 7 MUHYT U HE MOXKET AaTh MOJHOTO
NPEJICTAaBJICHUS O TPOBEACHHON PadoTe, TO OIICHUBAIOTCS OTBETHI Ha BOIIPOCHI.

Kpurepun ouenku
OTJMYHO — BBICTABISETCA 32 MOJHBINA 0e30mnO0uHbIi HoKIax. O0ydarouuiicss cBOOOIHO
OPUEHTUPYETCS B M3JIaraéMOM MaTepHaie 1o TeMe pedepaTa U CBOOOJHO U MOJHO OTBEYAET HA
JIOTIOJTHUTEIIBHBIE BOIPOCHI. JIeMOHCTpHpYET XOpoIllne 3HaHUs 10 U3JaraeMoil npooieme.



Xopomo — BBICTABIAETCS 3a MPAaBUIbHOE M JOCTATOYHO TIOJHOE COOOIIEHHE, He
cojepxamiee omuOOK M ymymeHuil. [Ipuy oTBere Ha BOMPOCHI MOTYT OBITh JIOMYIIECHBI
HOTPEIIHOCTH.

Y10BJIETBOPUTEIBHO — BBICTABIISICTCS NP HEIIOJIHOM WJIM HE J0 KOHLA PACKPBITON TeMe
pedepara. JlonyckaeT HETOYHOCTH U OIIMOKYU IIPU OTBETAX HA JIOMOJIHUTENIbHBIE TEOPETUYECKHE
BOIIPOCBI.

He ynoB/jieTBOPHTE/NBLHO — BBICTABISIETCS B ClIy4ac HENOHMMAaHMs CyTH HM3J1araeMoro
Marepuana. He MOXeT OTBETHTh Ha JOIOJIHUTEIBHBIE TEOPETUYECKUE BOIPOCHI IIO TEME

pedepara.

2. Bonipochl 11 NPOMeKYTOYHOM aTTecTannu B (popme ycTHOrO 3a4uera

OIIK-4 - Ciocob6eH 000CHOBBIBAThH M PEaIn30BBIBATH B MPO(ECCHOHANTBHOM AEATEIIBHOCTH
COBPEMCHHBIE TEXHOJOTMH C HCIIOJIB30BAHUEM HPUOOPHO-WHCTPYMEHTAIbHON 0a3sl |
UCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHbIE, OMOJIOrHYECKHE U MPO(EeCCHOHAIBHBIC TOHATHS, A TAKXKE
METO/JIbl I pelieHuH 001enpodecCHOHaIbHBIX 3a1a4

1) MexaHuyeckoe ABUMKeHWe. Buabl MexaHUYecKoro asukeHua. CpeaHas, MrHOBEHHAA CKOPOCTb
NoCTYNaTeNIbHOrO ABUKEHUA.

2) CpefiHee, MTHOBEHHOE YCKOPEHME NOCTYNaTeNbHOro ABUxKeHUA. HopmanbHoe, TaHreHUManbHoe, nosHoe
yCKopeHue.

3) CpefHee, MTHOBEHHOE yri10Boe yckopeHue. CBA3b YIr/I0BOFO YCKOPEHWUA C TaHFeHLUMAIbHbIM.

4) CpefHAA, MrHOBEHHaA Yr10BaA CKOPOCTb. BpallaTesibHasa CKOPOCTb.

5) 1 — 11 3aKoH HbloToHaA. 2 — i1 3aKoH HbloToHa (B 06bl4HOM U anddepeHumansHOM BUae).

6) Mmnynbc. 3aKOH COXpaHEHUA MMNYbCOB.

7) MOMEHT cu/ibl (B BEKTOPHOM U CKansapHOM BuAe). Maeyo cunbl.

8) MOMEHT UHepLUK (o0 3neMeHTapHOM macchl). OT Yero 3aBUCUT MOMEHT MHEPLMU TBEPAOTO Tena.

9) OcHOBHOE ypaBHEeHWE AMHAMWKM BPaLLATeNbHOMO ABUXKEHMA. [IpPOBECTM aHANOTMI0 JAHHOFO YPaBHEHMA CO
2 — M 3aKOHOM HblOTOHa.

10) KonebatenbHoe paABuxeHue. YpaBHEHME CKOPOCTM, YCKOPEHWA, KOOPAMHATbl  HEe3aTyXaoLwmx
rapMoHMYECKUX KonebaHuii. AMNAUTYAa, NepMos, YacToTa KonebaHui.

11) BbIHYXAeHHble KonebaHuA. Pe3oHaHc.

12) Pabota (3anemeHTapHan, nonHad). MolwHOCTb (cpegHAs, MrHoBeHHasa). JHeprusa. Buabl sHeprun
(KMHeTnueckan, noTeHUManbHasn).

13) MonHaa MexaHMYecKas 3SHepruA. JHeprvA BpalLAlOWErocs Tena. 3aKOH COXPaHEHUA MexaHWYecKoMm
3Hepruu.

14) MexaHunyeckme BOSIHbl. Buabl BOAH: monepeyHble, NPoAo/bHble. YPaBHEHWE MIOCKON MexaHWYecKown
BOJIHbI.

15) 3BYyKOBbIE€ BOJIHbl. MHTEHCUBHOCTb 3BYKa. YpOBEHb MHTEHCUMBHOCTU. 3aKOH Bebepa — dexHepa. 3ByKoBoe
AasneHue.

16) YnbTpassyk. MHOpa3ByK. IddekT Jonnepa. Popmyna yactotbl Jonnepa. Mpumepbl npumeHeHna apdekTa
Jonnepa B meauumHe 1 6uonorum.

17) OcHoBHble nonoxeHna MKT. CteneHb cBo60AblI MOIERYA.

18) OcHoBHoe ypaBHeHne MKT. CpefaHAs KMHETMYECKas 3HeprMa mosiekya. ABCooTHas WKana Temnepartyp.
ABCONOTHBIN HOJb.

19) NaeanbHbll ras. YpasHeHne MeHaeneesa — KnainepoHa. PeanbHbli ras. YpaBHeHWe BaH — aep — Baanbca.
CxKMKeHue rasa.

20) fiBneHune nepeHoca. YpaBHeHWA aBNeHUI nepeHoca: Anddy3nm, TenIonpoBogHOCTU, BHYTPEHHETO TPEHUA.
21) TepmoguHamuyeckme napametpbl. Tennota. PaboTta npu paclinmpeHunn rasa. BHyTpeHHsAs aHeprusa.

22) 1-7, 2-1 3aKoHbI TepMoaAnHamMuKKN. ObpaTumble n HeobpaTMble npouecchbl. TenaoBasa malmnHa.

23) JneKTpocTaTUYECKoe None, ero HanpAXKeHHoCTb. [oTOK HanpAXKeHHOCTH, Teopema laycca.

24) Pabota nepemelleHUA 3M1EKTPUYECKOrO 3apAfa B CUMIOBOE 3SNEKTpocTaTuyeckoe nose. [loTeHuman.
Hanps»KeHHOCTb NoNA Kak rpagueHT noteHumana.

25) MPOBOAHWKN B CUNIOBOM 3/1EKTPOCTAaTUYECKOM MoJie. INEKTPoCTaTUUEeCKana 3aLimTa. DNEeKTpoCcTaTUYeckme
ABNEHUA.

26) [N3NeKTPUKM B CUIOBOM 3N1IEKTPOCTaTUYEeCcKOM none. Monapusauma AM3NeKTPUKOB, BUAbI NONAPU3ALLUN.
[unanekTpryeckas NpoHMLAEMOCTb.




27) DNIeKTPOEeMKOCTb MnpoBogHWMKa. KoHaeHcatopbl. JHeprua CIM. XMuBoi opraHMsm B CUIOBOM
3NEKTPOCTAaTUYECKOM MoJie.

28) DNeKTpUYeckMii TOK B meTannax. 3akoH Oma (B obbiuHOM u anddepeHumanbHom Buae). Tennosoe
AelcTBMeE TOKA. INeKTpoHarpesaTe/ibHble YCTPOMUCTBA.

29) MonynpoBoAHWUK U €ro CBOMCTBA. DNIEKTPOHHAA U AblpOYHan, cOBCTBEHHAA M NPUMECHas NPOBOAMMOCTU
noaynpoBoAHMKa. 3aBUCUMOCTb COMPOTUBNEHUA NPOBOAHMKA OT TemnepaTtypbl. TepmucTop.

30) MonynpoBOAHMKOBLIN ANOA,. 3aNMpPatoLLMiA CNOM B NOYNPOBOAHMKAX U €ro BbiNpAMAOLLEE AENCTBME.
31) DNeKTPUYECKN TOK B rasax. BonbTamnepHas XapaKTepuCTMKa ra3oBOro paspaga. ASpuMoHbl U KX
npuMeHeHue.

32) MocToAHHOE MarHuTHoe nosie. MarHuTHOe B3aMMOAENCcTBME NPOBOAHMKOB C TOKOM. 3aKoH Amnepa.
Nuaykumna NMMIM. 3akoH buo — Casapa — Jlannaca.

33) BewectBo B MarHMTHOM nosne. MarHuUTHaa nNpoHULAemocTb. [lMamarHuUTHble, MapamarHuUTHbIe,
beppomarHuTHble BellecTBa. MarHUTHoe nose 3eMnun U ero gencTene Ha Bonormyeckme obbEKTDI.

34) dneKTpoMarHuTHaa nHaykuma. CamonHaykuma. Onbitol Papagen. MHAYKTUBHOCTD.

35) OTpakeHune 1 npenomsieHne ceeTa. [lonHoe oTpaxKeHWe 1 UCNOAb30BaHUE 3TOrO ABJIEHUA B ONTUYECKUX
npubopax. CBeToBOAbI.

36) SHepreTuyeckme GOTOMETPUYECKUE BEIMUYMHDBI U e ANHULbI UX U3MepeHUs. KpuBas BUAHOCTHU.

37) CseToBble GOTOMETPUYECKME BENNUYNHDBI U €GUHULLBI UX USMEPEHUA.

38) NHTepdepeHLma ceeTa. YCI0BUA yeUneHUa n ocnabneHnsa CBETOBOM BOJHbI.

39) Ondpakuyma ceeTa. MpuHumn lMNoireHca — PpeHens. AudppakumMoHHan peweTka. JuPppaKkuMOHHbIN CNeKTp.
40) [Oucnepcua ceeta. CnekTpbl. CNeKkTpasibHbIN aHaAu3.

41) MornoweHne cBeTa. 3akoHbl byrepa u bepa. buonornyeckoe 3HavyeHMe COMIHEYHOrO CBeTa.
doToxmmmyeckme n GoTobMoNOrMYecKkne peakunu.

42) YnbTpaduonetosoe 1 MHOpPaKpPACHOE U3yYEHMA N UX BUonoruyeckoe aelncTeune.

43) Mpupoga TennoBoro u3nyvyeHua. ABCONOTHO 4yepHoe Teno. 3akoH Kupxroda. 3akoHbl CredaHa —
bonbuymaHa n BuHa.

44) KBaHTOBbIA MexaHM3M u3nydyeHus (nornoweHusa) ceeta. ®opmyna MnaHka. PoToHbl. DoToaddEKT.
YpaBHeHue IHWTeHa ana poTtoadpoekTa.

45) MnaHeTapHasa mogenb atom. MocTynatbl 6opa. CnuH anekTpoHa. MpuHumn Naynu.

46) Buabl ntomnHecueHumn. MNMpasmno Ctokca. 3akoH Basnnosa.

47) PeHTreHOBCKOEe U3/y4yeHune, ero cBoMcTea. bruonormyeckoe aencrteme peHTTeHOBCKOMO U3TyYeHMA.

48) CnoHTaHHOE W BbIHYKAEHHOE W3nyyeHus. Jlasep. dusmueckne M BUONOTMYECKME CBOWCTBA /1a3€pPHOro
N3/1y4eHms.

IIpumepHbIii Ouser
IIpumep 3K3aMeHalINOHHOTO OUJIeTa
MuHucTepceTBO cenbekoro xossancraa Poccuniickoit denepanuu
OI'BOY BO «Tl'ocynapcTBeHHbIH arpapHbiii yHuBepcuTeT CeBepHOT0 3aypabs»

HHxKeHepHO-TeXHOJIOTHYEeCKU HHCTUTYT
Kadenpa DueproodecneueHus ceabCKOro Xo3s51UcTBa

VYueOnas qucaurumiaa: usmka

JU1st HanpassieHust noarotoBku 36.03.02 3ootexHus
npodmib 300TeXHUS

3auerHbIi Oniet Nel

1. OcnoBuble nonoxenuss MKT. Ctenenb cBOOOIbI MOJIEKYII.
2. VYnptpaduoneToBoe U HHPpPaKpacHOE U3ITyUYEHHUs U UX OMOJIOrHYecKoe IeHCTBUE.

CocraBui: / /

N.o. 3aBenyromiero kadeapoii: / /




Ipouenypa oueHnBanus 3a4era

3a 3a4yeT BBICTABISAETCS OICHKA «3a4TE€HO» TPH YCIOBHH BBIMOJHEHHUS MPOrPAMMbI
JMCIUILIMHBI B CEMECTPE U YCIICIIHOM BBIIIOJIHEHHH YCIOBHIA TEKYILErO KOHTPOJIS.

K TekyieMy KOHTPOJIIO U1l OYHOM (POPMBI 00YUCHHUST OTHOCSITCS:

- IIOJIO’KUTEIIbHBIC OLICHKH 32 KOHTPOJIbHBIC PaOOTHI;

- MOJIy4YCHUE OLECHKH «3a4TE€HO» 3a COo0ecelloOBaHWE II0 TeMaM, BBIHOCUMBIM Ha
CaMOCTOSTENILHOE H3YUCHHE;

- ycrenrHas 3amura pedepara.

K TekyieMy KOHTPOIIO Ui 3a04HON (OpMbI OOydUeHHsS OTHOCHTCS YCIICIIHAs 3alliTa
KOHTPOJILHOM paboTHI.

Kpurtepun BbICTaB/IeHUS] OLICHOK:

— OLIGHKA «3a4TE€HO» BBICTABISETCA, €CIIM 00ydaroluiics 00sagaeT JOCTaTOYHO IOJIHBIM
3HaHUEM Kypca (PU3UKH; €T0 OTBET IMPEACTABISIET IPAMOTHOE H3JI0KEHHE yUeOHOT0 MaTepuaa 1o
CYLIECTBY; OTCYTCTBYIOT CYIIECTBEHHbIE HETOUHOCTH B ()OPMYJIMPOBAHUU MOHATUNA U 3aKOHOB;
IIPABWJIBHO IPUMEHEHbI TEOPETHUYECKHE IIOJIOKEHUS, IMOATBEP)KICHHBbIE MNpPUMEpaMH; CHAeJaH
BBIBOJ; 00a BOIIPOCA OCBEILEHBI MOJIHOCTBIO WIIM JIOBOAATCS JI0 JIOIMYECKOI'0 3aBEpLICHUs TPU
HaBO/ISIINX/ TOTIOTHUTENILHBIX BOIIPOCAX MPETNOaBaTes;

— OIICHKA «HE 3a4TEHO» BBICTABJISIETCSA, €CIM 00yUaroIIUNACs He 3HaeT 3HaUUTENIbHYIO0 YacThb
MaTepuaia; JOIMYCTUJ CYIIECTBEHHbIE OMIMOKH B IPOLIECCE U3JIOKEHUS; HE YMEET BBIIEIUTH
[JIABHOE U C/IE€NaTh BHIBOJL; IPUBOJUT OLIMOOUYHBIE ONPEAEICHUS; HU OJJMH BOIIPOC HE paCCMOTPEH
J10 KOHLIa, HABOJSIIME BOIIPOCHI HE TOMOT'atOT.

3. TecToBbIE 321aHUSA /IS IPOBEAECHUSI IPOMEKYTOYHOM ATTEeCTAIUMN
(3a4er B hpopMe TeCTUPOBAHMS)

1. AMIiepMeTphl BKIIOYAKOTCS B LEb. ..
2. ConpoTuBieHHE aMIIepMETpa JIOJKHO OBITh , YTOOBI OH HE BIUSUT HAa PEKUM CETH.
3. Kaxkoii u3 npoBoJ10B OIMHAKOBOW JUIMHBI U U3 OJHOTO MaTepuasia, HO pa3HOro JuameTpa

CUJIbHCC HArpeBacTCAd Ipu OJIHOM U TOH K€ BEIUYHUHE TOKA...

4. BpamarenbHoe 1BHXKEHHE - ITO

S. JIBuKeHMe Tena Mo OKPYKHOCTH — 37O ......

6. [Tpu paBHOMEpPHOM BpaIIeHUH JBUKEHHSI CKOPOCTh Tella

7. ITepuon BpamieHus - 3T0

8. ITo 3akoHy HpIOTOHa - eciim Ha Teno NEHCTBYET CHJIa, TO OHA BBI3BIBAET
YCKOpEHHE.

9. [lenTpadyra — 3710 ....

10. BbyxBoii J 0603Hauaercs -

11. BbykBoit m o6o03HauaeTcs -

12. [TnacTuHKa ¢ GONBIIMM KOJIUYECTBOM Y3KUX MapajulebHbIX IIeIel, Ha3bIBaeTCs:

13. 3aBUCHUMOCTH TIOKa3aTelIs MPEeIOMIIEHHUS OT JUIMHBI MTaJaloIeil BOJIHBI, HA3bIBAECTCS:

14.  SIBneHuwe yMEHBIICHUs PHEPrUU CBETOBOW BOJHBI M €€ paclpoCTpaHEHHE B BEIIECTBE,
BCJIE/ICTBHE IPE0Opa30BaHusl YHEPTUH BOJIHBI B APYTHe BUbI SHEPTHH, Ha3bIBACTCS:

15. B pe3synbTare NOIIOLIEHUS HHTEHCUBHOCTh CBETA MPHU MPOXOXKACHUH Yepe3 BEIIECTBO:
16. ®opmyna E=h*v

17. 3akon byrepa onucbeIBaeT siBineHne

18. ITornomeHnne cBeTa ONMUCHIBACTCSA 3aKOHOM
19. OcHoBHOI1 3aKk0H poTodhdekra:
20.YckopeHue — ecTb ...

21. dedopmarus -

22. HazoBuTe BUJI HE SBISIIOIIMICS nedopMariueit



23. [lpuunnHa nedopmanuu. ..

24. CnencrBue nedopmMaivii BOSHUKHOBEHUE CUIIBI. . .

25. Koaddumuent aedopmanmu onpeaesieTcs MIPY>KUHBI.

26. ®opmyIa BEIpaXKEHUSI MEXaHMYECKON pabOThl A= ....

27. Mexagnuyeckass MOIITHOCTh — JTO..

28. MexaHnuieckasi 3Heprusi, 00yCIOBIEHHAs IBU)KEHUEM Tela — 3TO. ..

29. MexaHU4eCKUM JIBUYKEHUEM TeJla Ha3bIBalOT U3MEHEHHE. . .

30. TpaekTopueii Ha3bIBaCTCS -

31. Umnynbe Tena — 310 ...

32. IIpoBOAHMK C TOKOM PACIOJI0KEH MEPIEeHINKYISIPHO TIIOCKOCTH. Ha KakoM pHCyHKe JTMHUU
MarHUTHOM MHIYKIIUU U300paskeHbI MPaBUIIbHO.

33. MaruuTHOE 10J€ CO31aeTCs. ..

34. TTocToSsHHOE MarHUTHOE TOJIE MOKHO OOHAPY>KUTh 1O JIEHCTBHIO Ha. ..

35. Kak Ha3bIBaeTCs €IMHUIIA MATHUTHON MHAYKIIUH. . .

36. Cuua, geiicTByromias Ha JBHXKYIIYIOCS 3apsSKEHHYIO YaCTHUILY CO CTOPOHBI MarHUTHOTO MOJIS
- 3TO...

37. KakoBa TpaekTopusi MPOTOHA, BJIETEBUIET0 B OJHOPOJHOEC MAarHUTHOE MOJIE MapauieNbHO
JTUHUSAM HHITYKIIUA MAarHATHOTO TTOJIA. . ..

38.Ecnu BenuumnHy 3apsifa yBEIUYUTh B 3 pa3a, a CKOPOCTb 3apsa YMEHBIINUTD B 3 pa3a, TO CHIIa,
JeICTBYIOIAs Ha 3apsii B MArHUTHOM IOJIE. . ...

39. 3apsan nBUXKETCS B MarHUTHOM IMosie. VIHIyKIMsS MarHUTHOTO TOJS MU CKOPOCTh 3apsna
yBenuuuBarorced B 3 paza. Cuna, 1eicTByOIIas Ha 3apsij

40. OnpenenuTh UHIYKIIMIO MAarHUTHOTO TOJIS MPOBOJHUKA, IO KOTOPOMY IMPOTEKaeT TOK 4 A,
ecsu noiie aerictyet ¢ cuioi 0,4 H Ha kaxxaeie 10 cM npoBoiHUKA.

41. C nomoursto npasuiia bypaBunka MOXKHO OIpEAEIIUTD

42. Yactuna ¢ anekTprueckum 3apsagoM 8° 107 Kit imkercst co ckopocThio 220 KM/4 B MATHUTHOM
nose ¢ uaaykuuen 5 T, nmox yriaom 300, Onpenenuth 3HaUYeHKUE cUIIbl JIopeHa.

43. duznveckas BEIUYNHA U3MEPSCTCS B «TEHPW. ..

44, Kakolt U3 nepeyrciIeHHbIX IPOIECCOB OOBSICHIETCS SIBIEHUEM JIEKTPOMAarHUTHON MHAYKIIUH
45. Ha moBopore mpu ckopoctd 10M/c aBTOMOOWIIb MABHXKETCS C ILEHTPOCTPEMHUTEIHHBIM
yckoperueM 4 M/c2. OnpeienuTe paguyc MoBOPOTa.

46. Haiinute yactoTy BpamieHus Oapabana nebeaku auamerpom 20cM Mpu moabeMe Tpys3a co
ckopocthio 0,2M/c.

47. Onpenenurte JUHEHHYIO CKOPOCTh 3eMiid Tpu ee Bk eHun Bokpyr CoimHia. Paccrosinue
cuuraiite paBHbIM 150 MITH KM.

48. Ompenenure ycKopeHue 3eMiu mpu ee nBrkeHun Bokpyr Comuia. PaccTostHue cumrairte
paBHBIM 150 MITH KM.

49. Touka ABMXKETCA MO OKPY>KHOCTHU C TIOCTOSTHHOM 110 MO0 cKopocThio 0,5 M/c. 3a 2 ¢ BeKTop
CKOpPOCTH M3MEHsIET cBoe HamnpaiieHHe Ha 300. UeMy paBHO IIEHTPOCTPEMUTEIBHOE YCKOpEeHUe?

50. 3a CKOIBKO CEKYH/I KOJIECO, BPAIllasiCh PABHOMEPHO C YIJIOBOM CKOPOCTHIO 47 paj/c, crenaeT
100 o6opoToB

51. Kak u3MeHuTCS KMHETUYecKasi SHEPrusl AMEKTPOHOB MpHU PoTodpdeKTe, eciid, He U3MEHSST
YacTOTY, yBEJIMUUTh CBETOBOM MOTOK B 2 pasa....

52. Kak u3MeHUTCS (POTOTOK HACBHIINIEHUS NMPU YBEIMYEHUH YacTOThI OOJIydalollero CBeTa U
HEH3MEHHOM CBETOBOM IIOTOKE. ..
53. YacroTta oOdyyaromero cBeTa yBenwmumjack B 2 pa3a. Kak W3MEHHMIIOCH 3amuparoiiee
HarnpshkeHue POTOIJIEMEHTA. . ..

54. Kpacnas rpanuna (orosddexra mis cepedbpa paBHa 0,33 mxMm. UeMy paBHaA B DJIEKTPOH-
BOJIbTaX paboTa BBIXO/1a AJIEKTPOHA U3 cepedpa. ..

55. Tlpenmer Haxomutcst Ha pacctossHun d<F mepem coOuparomeit nuH3oi. Kakum Oyner
u3o0paxenue?



56. Ilpenmer Haxomutcs Ha paccrosanu F<d<2F mepen coOuparomieit nuH30i. Kakum Oynet
u3o0pakeHue npeamera’?

57. Ilpeamer Haxomutcs Ha pacctosauu d>2F mepen coOupatromerd nuH30i. Kakum Oyner
U300paxKeHue. ..

58. Jlun3a naet npsaMoe yBeJIM4YeHHOe MHUMOE U300pakeHne. B kakom ontudeckoM npudope 31o
UCIIOJIb3YETCH. ..

59. JluH3a nmaeT YMEHBIICHHOE IIEPEBEPHYTOE JCHCTBUTEIbHOE H300pakeHHe. B kakom
ONTHYECKOM MPUOOPE ITO UCIIOIB3YETCH. .

60. Kakum OynieT n300pakeHne Ha ceTyaTKe IJiasa. ..

61. Onrrnueckas cuiia muH3bI 1 1nTp. POKyc IMH3BI paBeH

62. ®okyc auH3bl 5 M. OnTHYEcKas cuiia =

63. Ilpenmnonoxum, uro paguyc 3eMmian yMeHbluics B 3 paza. Kak qoimkHa ©13MEHUTHCS €€ Macca,
YTOOBI CHJIA, IEHCTBYIOIIAsE CO CTOPOHBI 3eMJIU Ha TEJO, HaXos1Ieecs Ha TOBEPXHOCTH IIAHETHI,
ocTaJlach MpexHen?

64. Bpycok Maccoii 4 Kr mprmKUMaeTcs K CTeHe CHIol, paBHoit 20 H 1 HanpaBiieHHOMN 1O yTJIOM
60° x Beprukanu. Ecinu koadunment tpenus 6pycka o creny 0,1 , To yckopenue O6pycka

m/c?

65. Bo CKOJBKO pa3 CKOPOCTh CIyTHHKA, BPAINAIOIIETOCS IO KPYroBod opoute pagmycom R
BOKPYT 3eMJIH, 00JIbIIIe CKOPOCTH CIYTHUKA, BpallaloLIerocs mo opoure paaunycom 2R?

66. KunemaTtuueckue ypaBHEHHS ABUKEHUS JBYX MaTepUaIbHBIX TOUYEK UMEIOT BUA X 1 = Ajt+
Bit’+ Cit® u x2 = Aot+ Bot? + Cot®, rme By = 4 m/c?, C1 = -3 m/c?, By = -2 m/c?, Co= 1 m/cl.

Onpenenut MOMEHT BPEMEHHU, JIUISI KOTOPOT'O YCKOPEHUS 3TUX TOYEK OYayT paBHBI c.
67. 3aBHCHMOCTb IPOIIEHHOTO TEJIOM MyTH S OT BpEMEHHM JaeTcs ypaBHeHHeM S = A - Bt? +Ct,
rne A =2 M, B =3 m/c?, C =4 m/c. 3a Bpems 2 ¢ TIOCIIe Hauana ABUKEHHUS TEJO MPOLIIO M.

68. 3aBHCHMOCTH NPOIIEHHOTO TEJIOM IMyTH S OT BpEMEHHM JaeTcs ypaBHeHHeM S = A - Bt? +Ct,
rae A =2 M, B =3 wm/c?, C =4 wm/c3. Uepes BpeMs 2 ¢ IIOCIIE HAYANIA JBUKEHUS CKOPOCTh Tela___
Mm/c.

69. 3aBHCHMOCTb HPOIIEHHOTO TEJIOM IMyTH S OT BpeMeHHM naeTcs ypaBHeHneM S = A - Bt? +Ct3,
rme A =2 M, B =3 m/c?, C = 4 m/c®. HaiiTu yckopeHue Tena uepes Bpems 2 ¢ MOCIE Hayaja
JIBUKECHUSI.

70. Teno maccoit 10 Kr IBHKETCSI 10 TOPU30HTAIBHOM TNIOCKOCTH MOJ ACHCTBUEM CUJIBI, PABHON
50 H, nampasienHoil noa yriaom 30° k ropusonty. Eciu ko3(dULIMEHT TpeHUs CKOJIbXKEHUS
MEXly TEJIOM U IUIOCKOCTBIO paseH 0,1, To cuita TpeHus, AeUCTBYIOIas Ha TEJIO, paBHA

71. Ha mepoxoBaToil MOBEpXHOCTH JIEXKUT Teno Maccol 2 Kr. Ecnu koadduumeHT Tpenus tena o
NOBEpXHOCTh paBeH 0,3, TO MpU AEHCTBUN HA TEJIO TOPU30HTAIBHON CHIIBI, PAaBHOM 110 MO0 4
H, yckopenue tena paBHO

72. K notonky nudTa yKpemieH AUHaMOMETp, K KOTOpOMY IMOJIBEIIEH rpy3 Maccolt 5 kr. JIugt
HavasI JBIDKEHHE BHU3 C YCKOpeHHeM 2 M/C? |, IPH 3TOM MOKa3aHHe JMHAMOMETPA CTajl0 PABHBIM
73. Ha muanere, paguyc kotopoit B 1,1 pa3za meHsblie paguyca 3eMiIn U Macca KOTOPOW paBHA
Macce 3eMIIi, YCKOpEeHUE CBOOOTHOTO TTaJCHUSI PAaBHO

74. 1lpn yBenuueHHH B 3 pa3a pacCTOSIHMS MEXIY TATOTEIOLUMMH TEJIaMH CHJla MPUTSKCHUS
MEXJly HUIMU

75. BoO CKOJBKO pa3 CKOPOCTh CITyTHUKA, BPAILAIOIIErocs MO KpyroBoi opbute paguycom R
BOKPYT 3eMJIH, O0JIbIIIe CKOPOCTH CITyTHHUKA, BPAIAIOIIETOCs 0 opouTte pagunycom 2R?

76. Bo ckoJbKO pa3 nmeproja o0palieHust BOKPYT 3eMJIM HCKYCCTBEHHOTO CITyTHHKA, IBUKYIIETOCS
0 KPYroBoil opoute paguycom 2R, Goinbiiie meproga oOparieHus: CyTHUKA, JBHKYIIETOCsS 10
opbure paauycom R?

77. Bo CKOJIBKO pa3 meproi 00pammeHust BOKpYT 3eMJI UCKYCCTBEHHOTO CITyTHHKA, JIBHKYIIIETOCS
10 KpYroBoil opoure paauycom 2R, Gonbiie nepruojia oOpaiieHus CIyTHUKA, IBUXKYIIETocs 10
opbute paguycom R?

78. Kononna 6ponerexHuku AnuHoi 500 M, ABMXKYIIasiCst CO CKOPOCTBIO 72 KM/, MOIBE3XKAET K
toHHeo JymHOoK 200 M. 3a kakoe Bpems (C) KOJIOHHA TIPE010JIeeT TOHHEH?



79. ApTHIUIEpUICKHI TATa4 Maccoi 5 T TPOHYJICS ¢ MecTa ¢ yckoperueM 1,2 m/c2. Onpenenute
ero cuiy Tsru (H), ecnin koadduiumeHT conpotusienus AprkeHuo pasex 0,07.

80. Komonna commar amuHoi 60 M, IBHIKYIIAsCA CO CKOPOCTHIO 3,6 KM/4, MOJXOJUT K MOCTY
nHoM 450 M. 3a kakoe BpeMsi (C) KOJIOHHA ITPEO0JI0JIEET MOCT?

81. Ha pucynke npuBeneHbl TpadMKd 3aBUCUMOCTH OT BPEMEHHU COBEPIIIAEMbIX padoT AJs IBYX
ciydaeB JBWKEeHHA. KakoBbl 3TH JBWXKCHHS, €CIU pabOTHl COBEpIIAIOTCA MOJ JEHCTBHEM
MOCTOSIHHOM CHUJIBL.

82. JIBa Tena ABMIKYTCS HABCTpEUy APYT Apyry. Kakum 10/mKHO OBITH OTHOLICHHE CKOPOCTEH V1/V2
IBYX Tell, Macca KOTOpPhIX 6 M 18 Kr COOTBETCTBEHHO, YTOOBI OHHU IOCJIE LEHTPaIbHOTO
HEYINPYroro CTOJIKHOBEHHUS MEPELLIN B COCTOSHUE TIOKOS?

83. Kakue u3 npuBeACHHBIX HUKE YTBEPKICHUM HE BEPHHBI. . .

84. B xakoii ToUuKe TPaeKTOPUHU MOJTHASI MEXaHWYeCcKast SHEPTHs Tena, OPOIIEHHOTO MO/ YTIIOM K
TOPU30HTY, OyAeT MakcuMaiabHOWH? COMpOTUBIICHHUE BO3yXa YUECTbh.

85. Mcnonb3ys npuBeACHHBIN rpaduk, HailauTe padoTy cuitbl ynpyroctu (L) mpu pacTsaruBanuu
NpYy>KUHBI Ha 4 CM.

86. Kak n3MeHHUTCS MOIIHOCTh aBTOMOOMJIS TP YBEIMUYEHUHU CUJIBI TSTU B 5 pa3, a CKOPOCTHU B 2
paza?

87. CBoOo/IHO Majarouiee Teno Maccoi 4 Kr Ha ONPEEIIEHHOM OTPE3KE MyTH YBEJIUYUIIO CBOIO
CKOPOCTB OT 2 710 8 M/c. Onpenenute paboTy CHIIBI TSKECTH Ha 3ToM oTpeske (J[x) 1=10m/c?

88. I'padik 3aBUCIMOCTH CHJIBI TSTH aBTOMOOWIISL OT ITyTH U300pakeH Ha pucyHke. OnpenennTe
paboty (k) 3T0il cuibl Ha pacCTOSIHUM 15 M.

89. Teno cBoOoHO Magaet ¢ BrICOTHI h. Kakoii n3 npuBeaeHHBIX rpaduKOB MPaBHUIIBHO OTPaKaeT
3aBHCHUMOCTH MOJTHONW MEXaHUYECKOW SHEPTUU OT BpeMeHU?

90. C camornera, JieTsero Ha BeicoTe 1 kM co ckopoctbio 200Mm/c, Gporena 6omba maccoii 1 T.
[IpeneOperasi CONPOTUBJICHHEM BO3yXa, OINPEACIUTE HW3MEHEHHE TOJIHOW MeXaHH4YeCKOn
sHeprun (M/Ix) B poniecce ee najeHus Ha 3eMIIIo.

91. Ykaxure ypaBHEHUE JABM)KCHHUS TeJa, €CJIM €ro HadallbHas KoopauHata Xo = 20M, a CKOpOCTh

M3MEHSETCs CO BpEMEHEM B COOTBETCTBHH C ypaBHeHHeM U = 5-2t

92. BepToseT BUCUT B BO3/lyX€ HEMOABIKHO. Kakue U3 yTBepx/1eHN He BEPHBI B 3TOU CUTYyaIK?
93. KakoBO COOTHOIlIEHHE MEXIY paboToi A1, MpU MOABEME Ipy3a Ha HEKOTOPYIO BBICOTY C
MOCTOSTHHOM CKOPOCTBIO U A2 NPH MOJbEME C YCKOpeHHeM g? Az =.....

94. KII[I nBuratens taHka, uMmeromiero MouiHocts 400 kBT m nBuraromerocsi paBHOMEpPHO €O
CKOPOCTBIO 5 M/c mipH cusie conpoTtusienus nemwxenuto 20 kH, pasen (%)...

95. U3 aBromara mpoM3BelE€H OJUHOYHBIM BBICTpENl BEpTHKalbHO BBepX. Ha kakoM rpaduke
MPaBHJIBHO U300pakeHa 3aBUCUMOCTD ITPOEKIINK UMITYJIbCa ITyJIM HAa BEPTUKAJILHOE HaIlpaBJIEHNE
(p) ot BpemeHnu t? ConpoTUBIEHHE BO3yXa HE YUUTHIBATh.

96.CxopocTh CBOOOHO MajaroIeii rpanaTsl Maccoii 0,5 KT Ha HEKOTOPOM ITyTH YBEITUYMIACH C 2
1o 10 m/c. Haiitu paboTy CHIIBI TSDKECTH Ha 3TOM Iy TH (Jx).

97. Ompenenute Moxyns yrnpyroctu jarynu (I'Tla), eciam mpu OTHOCHUTENBHOM YIJTMHEHUH
natynHoro crepxkus B 0,002 B HeM BO3HHKIIO MeXaHHUeckoe Hanpskenue 2¢108TTa.

98. JlBa mpoToHa JIBWXYTCA HaBCTpedy Jpyr Apyry co ckopoctsimu 3c¢/8. KakoBa wux
OTHOCHUTEIIbHASL CKOPOCTb.

99. CxopocTh KaTepa Mo TEUEHUIO PEKH paBHA 3 M/C, a MpOTUB TeueHus 2 m/c. KakoBa CKOpOCTh
TeueHus (m/c)?

100. Tpaektopusi IBMXEHUS TOYKH Ha KOHIE JOMACTH BHHTA BEPTOJIETA, MOJIHHMAIOIIETOCH
PaBHOYCKOPEHHO BEPTHKAJIbHO BBEPX, B CHCTEME OTCYETA, CBSI3AaHHOM C KOPILyCOM BEPTOJIETA,
npeJcTaBisieT co0oil:

101. B nonstue "cucrema otcuéra" BXOAMUT. ..

IIpoueaypa oueHuBaHuA 3a4eTa
3auet B opMe TeCTUPOBAHUS IIPOBOAUTCS Ha 00pa3oBaTenbHOM atdopme By3a Moodle.
[Tpu mpoBeneHUM TECTHPOBAHUSA, JUISl KaKIOro O0YydYarollerocs aBTOMaTudecku (hopMupyercs



UH/IMBUYalbHbI BapuaHT 3a4e€THOro OwieTa C IEpedyHEeM TECTOBBIX BOMNPOCOB. Bapuant
BKitoyaeT 30 TecToBBIX BOIpocoB. IlpomgomkurenbHOCTh TecTUpoBaHUSA - 45 MUHYT,
oOyuaroliemycs IpeloCTaBisieTcss JBE IONBITKM ¢ HHTepBagoM 10 MuHyr. B Tabmune,
IIPEJICTABICHHON HW)KE, YyKa3aHbl KPUTEPUM OLIEHUBAHUS, KOTOPbIE BKJIIOYAIOT IPOLIEHT
KOJINYECTBA MPaBUIBHBIX OTBETOB JIJIs1 OLICHKHU 3HAHUH.

IMIkana omeHUBaAHUSA TCCTHUPOBAHUS HA 3249€TC

% BBINOJHEHHS 3aJaHUS PesyabTar

50 -100 3a4TEHO

meHee 50 HE 3a4TE€HO




