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1. Ilnanupyembie pe3yabTAThI OCBOEHHS TONOJHUTEILHOI 0011e00pa30BaTEIbHOI MPOrPaAMMBbI
1.1. Hean 1 3a1a4M 1ONOJTHUTEIBLHOI 00111€00Pa30BaTEIBLHOI POrPaAMMBbI

Heab — chopMupoBaTh Y MHOCTPAHHBIX Ipaxi1aH U JUI 0e3 rpakIaHCTBa CUCTEMY 3HAHHUU MO
¢bu3uke, HEOOXOAUMBIX A1 OCBOCHMSI COOTBETCTBYIOUIMX OCHOBHBIX MPO(ECCHOHANBHBIX MPOrpamMM
Ha PYCCKOM S3BIKE.

3agaun:

— M3Y4YUTh OCHOBHBIC (PM3MUECKHUE SIBIICHUS, (DyHIaMEHTaIbHbBIC MOHITUSAMH, 3aKOHBI U TEOPUHU
KJIACCUUYECKOW U COBPEMEHHOM (DU3HKH;

— HayYUTHCS MOJIb30BAThCA (PU3NYECKHUMHU IPUOOpPaMu B 000pyI0BaHHUEM;

— OBJIAJICTh METOJJAMU PELICHUS PACYETHBIX 3a/1a4.

1.2. TpeOoBaHus K pe3yJibTaTaM O0CBOEHHS IONOJHHUTEJIbHON 0011e00pa3oBaTe/bHOM
NPorpamMmbl

[Io pe3ympraTaM  OCBOEHMSI  JONOJHUTEIBHOW  0OLICO0pa30BaTEIbHOM  IPOrPaMMBI,
Kacaromeicst u3yueHus: GU3MuKy, cayniaTensb J0KeH

3HATh:

MeXaHuKy: OCHOBHBIC TMOHSATHUS, 3aKOHBI U MOJETM MEXaHUKH; 3aKOHbl HbIOTOHA; 3aKOHBI
COXpaHEHHUs B MEXaHUKE: 3aKOH COXPAHEHUS UMITYJIbCA U 3aKOH COXPAHEHHUS MOJHOW MEXaHUYECKOU
SHEPTUH; Mpeesl IPUMEHUMOCTH 3aKOHOB COXPaHEHUS,

MOJIEKYNAPHYIO (pu3uKy: OCHOBHBIC TIOJIOKEHHS MOJIEKYISIpHO-KHHEeTH4Yeckoil Teopun (MKT);
ocHoBHoe ypaBHenne MKT; ypaBHeHue razoBoro cocrosiuusi MeneneeBa-Kianelipona; n3omnporeccsl
B razax, BHYTPEHHIOIO SHEPTUI0 OJJHOATOMHOTO UJCAIIBHOTO Ta3a, MEPBbI 3aKOH TEPMOJAUHAMUKH, €TO
MIPUMEHEHHE K U30IPOLIeccaM; KOIMYECTBO TETIOTH U TEINIOEMKOCTh; YpaBHEHHE TETIIOBOTO OanaHca;

INEeKMPOOUHAMUKY: DIEKTPUUYECKOE ToJie B Bakyyme; 3akoH KyroHa; 3akoH coxpaHeHHs
ANEKTPUYECKOTO 3apsAfa; XapaKTePUCTUKH TMOJSI: HANPSHKEHHOCTh M MOTEHIMAN; TMOHATHE
ANEKTPOEMKOCTH, 3JEKTPOEMKOCTH KOHAEHCATOpAa; SHEPIui0 DJIEKTPUYECKOro TMOJsl; MOHSTHE
ANEKTPUUECKOTO TOKa; 3aKOoH OMa /715l yyacTKa LEeNu U IS 3aMKHYTOM 11enH; 3akoH Jxoyns — Jlenua;
MarHuTHOE TI0JI€ B BAaKyyMe€; XapaKTEPUCTUKH TOJIS: MArHUTHYIO HHIYKIIUIO, MarHUTHBIM TOTOK;
3aKOH AMIIepa; 3aKOH SJEKTPOMAarHUTHOM WHAYKIMU; SHEPrUI0 MAarHUTHOTO TIOJISA; SIBJICHUE
CaMOWHTYKIIVH,

OnMuUKy: TEOMETPUYECKYI0 ONTHKY U IOCTPOCHHE N300paKeHHId B TMH3aX;

onpeodenenun OA3UCHBIX NOHAMUI Qu3uKu, o0ujeHayuHnbvle U Qu3uyecKkue mepmuHbl,
OCHOGHble n1abopamopHble nPUOOpsvl U 000pyoOeanue, MexXHUKy 0Oe3onacnocmu npu padome 6
duzuueckoii nabopamopuu;

yMeTh:

MIPUMEHATH 0a3WCHBIC TTOHATHS U3yUYEHHBIX pa3iesioB GU3UKH; GOpMyIMpPOBATH YCIOBHS 3a/1a4,
MOSICHATh M 3alMCHIBATh PEIICHHsS; peliaTh pacueTHBIC 3a/ladyd, TPeOYIolue 3HAaHUW U YMEHHH U3
pasIUYHBIX pa3fenoB (UMK W MaTEMaTHUKH; TOJB30BaThCs (PU3MUYECKUMH NpUOOpaMHu U
00OpyNIOBaHUEM; PACCUHUTHIBATH IMOTPEIIHOCTh W3MEPEHUH; COCTABIATH OTYETHl K JaOOPATOPHBIM
paboTtam.

2. O0béMm onoTHUTEIbHOI 00111e00pa30BaTebHOI POrpaMMbl U BHAbI Y4eOHOH padoThl
OO0BbEM IOMOJIHUTENBHON 00IIE00Pa30BaTENLHON MPOrpaMMbl  COCTaBlIgeT 268 akageMHYECKUX
JacoB (janee yaca).



2.1. PacnipenesieHue 00beMa 10N0JHUTEILHOM 001e00pa30BaTe/IbHOI NPOrpaMMbI IO BUAAM

y4eOHOi padoThl

Bun yuebHoil paboTbl KommuecTBo yacos
KonrakTHasi pa6ora (Bcero) 132
B ToM uucne:
Jlexumm (JI) 20
[Ipaktuueckue 3anstus (113) 94
JlaGopaTtopusie 3ansatus (J13) 18
CamocrosiTejbHas padora caymaredneii (CP) 132
KoHTpoib 4
Hroro 268
2.2. PacnipeesieHue y4eOHOT0 BpeMeHH 10 pa3jeiaM U TeMam
B TOM 4YUCJIC
KOHTaKTHas paboTa K
(6]
Ne HanmeHnoanue pazaena u 1
TE€MBbI TEMBI Beero CP !
4acoB JI JI3 I13 p
(6]
J
b
1 2 3 4 5 6 7
BBenenune 2 2 - - -
1 Mexanmka 56 4 4 22 26 |
2 X
MonekynsipHas ¢pusnka 54 2 4 22 26
3 DNEKTPOIUHAMHKA 52 6 6 22 18 X
4 Orrruka 52 2 2 18 30 |
bazucHble noHATHS DHU3UKH. X
5 OO0meHayuHble U 22 2 - - 20
buznyecKknue TepMUHBI
OcHOBHBIE J1a00OpaTOpHBIE
npuOOpbI U 060PYAOBAHUE.
6 TexHuka 6€30MacHOCTH MPH 26 2 2 10 12
pabote B puznueckoi
nabopaTopuu
KoHTposb 4 X X X X 4
Hroro 268 20 18 94 132 4




3. CTpyKTypa U coJiepKAHHE T0NOJHUTEILHOI 0011e00pa30BaTeIbHO MPOrPaMMBbI
3.1 ConeprxxaHue 10NM0JTHUTEIBHOI 0011€00pPa30BaTEIBLHOI POrPAMMBI

MexaHuka: OCHOBHbBIE IOHSTHS, 3aKOHBI M MOJEIM MEXaHUKHU; 3aKOHbl HbIOTOHA; 3aKOHBI
COXPAaHEHUS B MEXaHMKE: 3aKOH COXPAHEHHUS MMITYJIbCAa U 3aKOH COXPaHEHMsI MOJTHOW MeXaHU4YEeCKON
OHECPIUu; NMNpeaAcii NpUMCHUMOCTH 3aKOHOB COXPAaHCHUS.

MouJgekyasipiasi ¢u3MKa: OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOH TEOpHH
(MKT); ocnoBnoe ypaBHenue MKT; ypaBHeHue rasoBoro cocrostHusi MenaeneeBa-KiamnelipoHa;
M30MPOLECChl B Tra3axX, BHYTPEHHIOIO JHEPrUI0 OJHOATOMHOIO HJCAlbHOTO Tras3a, MEepBBIA 3aKOH
TCPMOAUMHAMHUKH, €TI0 MNPUMCHCHHC K H30IpoHeccaM; KOJIMYCCTBO TCIJIOTBI W TCIJIOCMKOCTD,
ypaBHEHHE TEIUIOBOTO OajaHca.

DJIEKTPOANHAMMKA: 3JIEKTPUYECKOE Iojie B Bakyyme; 3akoH KysoHa; 3akoH coxpaHeHus
ANEKTPUYECKOTO  3apsAla; XapaKTePUCTUKH TMOJSI: HANPSHKEHHOCTh M MOTCHIMAN; MOHATHE
ANEKTPOEMKOCTH, JJIEKTPOEMKOCTb KOHJIEHCATOpa; DJHEPIrusl 3JEKTPUUECKOTO IIOJs; IOHSITHE
ANEKTPUYECKOTO TOKA; 3aKoH OMa /715 yyacTKa IenH U 171 3aMKHYTOM 1enu; 3akoH [xoyns — Jlenia;
MAarauMTHOC I10JIC B BAKYYMC; XAPAKTCPUCTUKHU I10JIA: MArHUTHAsA WHAYKI KA, MarduTHBIN IIOTOK; 3aKOH
AmMriepa; 3aK0H 3JeKTPOMAarHUTHON MHIYKIIUHU; SHEPTHUSI MArHUTHOTO TIOJIS; SIBJICHHE CAMOMHIYKIIUU.

OnTuka: reoMeTpuvecKass ONTHKA U OCTPOCHHUE H300paKEHNU B JIMH3AX.

Ba3ucHbie nonsitusi Gpu3nKH, o01eHAYyYHbIe U (U3HYeCKHEe TEPMHUHBI.

OcHoBHBIE J1a00paTOopHbIe NPUOOPLI U 060pya0BaHne. OCHOBHBIC JIAOOPATOPHBIC MPUOOPHI
u obopynoBaHUe, TEXHHMKa 0€30MacHOCTU MpH paboTe ¢ (pusmueckor 1ab0OpaToOpuu; PacCUUTHIBATDH
MOTPEIIHOCTh U3MEPEHUH; COCTaBICHHE OTYETOB K JTJAOOPAaTOPHBIM paboTaM.

3.2. Conepxanue JeKIuii

KpaTKOG COACPIKAHUC JICKIIUN

Kom-Bo
4acoB

/1

N

1. | BBenenue. YueOHO-mMeTOJMUeCKas IJUTEpaTypa M pPecypchl HH(OpMAIMOHHO-
TeJ'ICKOMMyHHKaHHOHHOfI CETUu «I/IHTepHeT», HCO6XOI[I/IMI)IC I OCBOCHHA
JOTIOJIHUTENbHOW  00IIeoOpa3oBaTenbHOl  mporpaMmbl.  MH(pOpManmoHHbIE
TEXHOJIOTHUH, HCII0JIb3YCEMBIC JIIA OCBOCHUA I[OHOHHHTCHBHOﬁ
00111€00pa30BaTEILHON MPOTPaMMBI.

2. | MexaHuKa: OCHOBHBIC TOHSTHS, 3aKOHBI M MOJICIH MEXaHHWKH, 3aKOHBI HbIOTOHA. 2
3aKkOHBl COXpPaHEHMs B MEXaHHMKE: 3aKOH COXPaHEHUS HMIIyJbca U 3aKOH
COXpaHEHUs IOJIHOM MEXAaHWYECKOW JHEPruu; Mpenes NMPUMEHHMOCTH 3aKOHOB
COXpaHEHHs].

3. | MonekymsipHast (u3HKa: OCHOBHBIC IIOJIOKEHUS MOJIEKYIISIPHO-KUHETUIECKON 2
teopun (MKT); ocnoBHoe ypaBHenue MKT; ypaBHEHHE Ta30BOTO COCTOSHUS
MenpeneeBa-Knanelipona. HM3omponeccbl B rasax, BHYTPEHHIOK OJHEPIHIO
OJIHOATOMHOT'0 UJECAIIBHOIO Ia3a, MEePBbIM 3aKOH TEPMOJIUHAMUKY, €r0 IIPUMEHEHUE
K HM30IpoleccaM; KOJWYECTBO TEIUIOTHI M TEIUIOEMKOCTh; YPAaBHEHHE TEIJIOBOTO
Oananca.

4. | DnexTpuyeckoe Tmoje B Bakyyme. 3akoH Kynona. 3akoH coXpaHEHUs 2
UIEKTPUUECKOTO 3apsiia. XapaKTEePUCTUKH MOJIS: HAIPSHKEHHOCTh U OTEHIMA.




5. | llonsiTne  37EKTPOEMKOCTH.  DJEKTPOEMKOCTh  KOHJEHCATopa.  OHEPrus 2
anekTpudeckoro mos. [loHsTHE AMekTpudeckoro Toka. 3akoH Oma IS yd4acTka
LeTH ¥ JJ1s 3aMKHYTO# 1ienu. 3akoH J[xoyis — Jlenna.
6. | MarauTHOE TONE B BaKyyMe; XapaKTCPUCTHKHU TIOJS: MarHWTHAs WHAYKIUS, 2
MAarHUTHBIN TOTOK. 3aKOH AMIiepa.
7. | 3aKkOH DJIGKTPOMArHUTHOW MHIYKIMH; HHEPrusi MAarHUTHOTO TIOJS; SIBJIICHUE 2
CAMOMHIYKITHH.
8. | Onruka: reoMeTpuyecKas ONTHKA U MOCTPOCHUE N300paKEHHI B TMH3AX. 2
9. | basucHble noHsATHs (U3KMKH, O0IIeHAYYHbIE U (U3NYECKUE TEPMHUHBI. 2
10. | OcHoBHbIE 1abopaTopHbIe MPUOOPHI U 00opyaoBaHuEe. OCHOBHBIE JTAOOPATOPHBIC 2
npuOOpel U 000PYJOBaHKE, TEXHHKA 0€30MacHOCTH Mpu paboTe ¢ (u3HuecKoi
nabopaTtopuu; paccUUTHIBATh MOTPEUIHOCTh M3MEPEHUH; COCTABIEHUE OTYETOB K
71a00PaTOPHBIM paboTaM.
Hroro 20
3.3. Conepxanue 1a00paATOPHBIX 3aAHATHI
Ne
o Koxn-Bo
n/ HanmenoBanue 1ab0paTOpHBIX 3aHATUI 4aCOB
i
1 | Mexanuka 4
2 | MonekynsipHas Gpu3uka 4
3 | DnexTpoarHAMHKA 6
4 | Onruka 2
5 OcHoBHbIE J1abOpaTOpHbIE MPUOOPHI U 000PYJOBAHUE. 9
Texaunka 6e30nmacHOCTH npu padboTte B pusnyeckoi sabopatopun
| Hroro 18
3.4. Coaep:xaHue NPaAKTHYECKHUX 3aHATHI
Ne . Kon-Bo
HanMeHoBaHue MPaKTUIECKUX 3aHIATHN
II11 JacoB
1 | Mexanuka 18
2 | MonekynsapHas ¢u3uka 18
3 | DmekTponnHaMuKa 24
4 | Onrtuka 20
5 OcHoBHBIE J1abOpaTOpHBIE MPUOOPHI U 000PYIOBAHUE. 14
Texaunka 6e30macHOCTH Mpu padboTe B pusnyeckon mabopaTopun
Hroro 94
3.5. Buabl u cofepkaHue CaMOCTOSITEILHON padoThl ciaymaresnei
3.5.1. Buasl caMmocTosTenbHON pabOTHI CiTylaTesne
Bunbr camocTosiTenbHON pabOTHI CITymIaTenen Komnyec
TBO




4acoB
[ToaroroBka K MPaKTUYECKUM 3aHATHIM 58
[ToaroToBka K J1aOOpaTOPHBIM 3aHATHSAM U K 3alTUTE JIAOOPATOPHBIX paboT 14
CamocTosTenbHOE U3YYEeHUE OTACIBHBIX TEM U BOIIPOCOB 56
Kontpous 4
Hroro 132

3.5.2. Cozmeprkanue caMOCTOATENbHOM paboThI ciaymaTenei

Ne Koiu-Bo
HaumeHnoBanue TeM 1 BOIIPOCOB
n/m 4acoB
1 | Mexanuka 20
2 | MonekynsipHasi pu3uka 22
3 | DnekTpoauHaMuKa 28
4 | OnTuka 20
5 | OcHoBHEIE TabOpaTopHbBIE MPUOOPHI U 000PYIOBAHUE. 29
TexHuka 6€301acHOCTH NpH paboTe B pusnyeckoi JadbopaTopuun
6 | basucuble monaTus ¢pusuku. OOmEeHayIHbIe U GU3NIECKUE TEPMIHBI 16
KonTpons 4
Hroro 132

4. YueOHO-MeTOANYEeCKOe 00ecTeYeHrne CaMOCTOsITeIbHOM PadoThl ciaymarenei

4.1. YueOHO-MeTOAUYeCKAS JIUTEPATYPA, HEOOX0AUMAS /IJIsl OCBOEHUS TONOJTHUTEILHOMI
o0meodpa3oBaTeJbHOMH POrPaMMbI

Y4eOHO-MeTOAMYECKAsE ~JUTEparypa, HeoOXoAaumas [Uisi OCBOCHHS  JOMOJHUTENBHON
oOmeoOpa3oBaTebHOM  TporpaMmbl, uMeeTcs B Haydnoit OuOmmoTeke W DIEKTPOHHOMN
nHpopmannoHHo-o0pazoBarensHOM cpene PI'BOY BO FOxuo-Ypansckuii [AY.

Cnucok y4eOHO-MeTOAMYeCKOM JUTEePATyphI

1. Kynun, JI. C. Kypc obuieit ¢pusmku (B Bompocax u 3ajaa4ax) : yuedHoe nmocooue s cro / JI.
C. Kymun, I'. T'. Bypnykosckas. — Cankr-IletepOypr : Jlanb, 2021. — 324 c¢. — ISBN 978-5-8114-
7805-7. — Tekct : oanekTpoHHBIH // JlaHb : 3JeKTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/176655

2. AkcenoBa, E. H. O6mias ¢usuka. Onruka (T7aBbl Kypea) : yueoHoe mocodue ans cro / E. H.
AxcenoBa. — Camnkr-IlerepOypr : Jlanp, 2020. — 76 ¢. — ISBN 978-5-8114-6538-5. — Texkcr :
AJIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/148483



https://e.lanbook.com/book/176655
https://e.lanbook.com/book/148483

3. Akcenoga, E. H. O6mas ¢usuka. Mexanuka (r1aBbl Kypca) : yaeOHoe mocobue s cro / E.
H. AxcenoBa. — Cankr-IletepOypr : Jlanb, 2020. — 128 ¢. — ISBN 978-5-8114-6539-2. — Tekcr :
ANEKTPOHHBIH // Jlanb : ANIEKTPOHHO-OMOIMOTEUHAS cUCTeMa. — URL:
https://e.lanbook.com/book/148484

4. CemennoBa, T. M. OCHOBHBIE 3aKOHBI 3JIEMEHTApHON (Pu3UKH ((HOpMyIbl, KOMMEHTapUH,
3amaun) : cnpaBouHoe nocodue / T. M. Cemennona, []. 1. CemennoB. — YibsiHOBCK : Yal'Y, 2021. —
148 c¢.— Tekcr: osnexkTpoHHsli // Jlane : 531eKTpoHHO-OmOmMoreunas cucrema. — URL:
https://e.lanbook.com/book/199697

5. byxman, H. C. Ympaxuenus no ¢usuke / H. C. byxman. — 2-e¢ uzn., crep. — CaHKT-
[TerepOypr : Jlanb, 2023. — 96 c. — ISBN 978-5-507-46858-4. — TekcT : snexTpoHHbIi // JIaHb :
3JIeKTpOHHO-O0nOmoTeynas cucrema. — URL.: https://e.lanbook.com/book/322637

6. Akcenona, E. H. O6mas ¢usuka. TepmMogunamuka u MoJieKyssipHas ¢pu3uka (TJ1aBbl Kypca) :
yuebnoe nocobue ans crno / E. H. AxcenoBa. — Cankr-IletepOypr : Jlans, 2020. — 72 c¢. — ISBN
978-5-8114-6537-8. — Texkcr : anekTpoHHbIH // JlaHb : 3aeKTpoHHO-OMONMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/148482

7. Poraues, H. M. ®usuka. YueOHbIil Kypc Ui CpeIHEro npoeccCuOHANbHOrO 00pa30BaHuUs :
yuebHoe nocobue s crio / H. M. Poraues, O. A. JleBuenko. — 3-e usn., crep. — Cankr-IlerepOypr :
Jlanb, 2024. — 312 c¢. — ISBN 978-5-507-49831-4. — Tekcr : aneKTpoHHbIN // JIaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/403874

8. I'punkpyr, M. C. JIabopaTopHbIii MPaKTHUKYM 0 (pU3HKE IS CpeTHETO MPO(hecCHOHAITBHOTO
obpaszoBanus : yuebHoe mocobue s cro / M. C. I'punkpyr, H. A. Hoeroponos, 10. U. TkaueBa. —
Cankr-IlerepOypr : Jlanb, 2022. — 280 c¢. — ISBN 978-5-8114-9306-7. — TekcrT : 37€KTPOHHBIIA //
Jlanb : anexTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/221219

9. I'opnau, B.B. ®usuka: yuebHOe mocoOue [UIsi CpeIHero MpoQecCHOHATBHOTO
obpazoBanwus / B. B. 'opimau. — 2-e uzn., ucnp. u gorn. — Mocksa : M3parensctBo FOpaiit, 2024. —
215 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09366-7. — TekcT : 351eKTpOHHBIH
// Obpa3zoBaresbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/539343

10. Aizennion, A. E. ®usuka: y4eOHUK M MPAKTUKyM IJIs CPEAHETO MpodeccroHalIbHOTO
obopazoBanmsi /| A. E. Aiizennion. — MockBa :  M3marenmsctBo  FOpaiir, 2023.— 335c¢. —
(ITpoeccronansnoe obpazoBanue). — ISBN 978-5-534-00795-4. — Tekct : »1neKTpOHHBIH //
OopasoBarenbHas iathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513094

11. PomquonoB, B.H. ®wusuka pana komuiemxkeil : ydeOHOe mocoOue [Uisi CpeaHEro
npodeccuonansHoro obpazosanusi / B. H. PonnonoB. — Mocksa : U3parenscrBo Opaiit, 2024. —
202 c. — (ITIpodeccuonanvHoe obpazoBanue). — ISBN 978-5-534-10835-4. — TekcT : 351eKTpOHHBIH
/I Obpa3zoBaresbHas iardopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/541746

5. ®oHA OLEHOYHBIX CPEICTB AJIsl TEKYLIEr0 KOHTPOJISA Pe3yJbTATOB OCBOCHUS
JAOMOJIHUTE/IBHOI 00111e00pa30BaTeIbHOM NPOrpaMMbl U IPOBE/ICHUS UTOTOBOM AaTTECTALMU
ciaymaresen

Jl1s ycTaHOBIIEHUSI COOTBETCTBUS YPOBHSI IIOJITOTOBKHU ciylaTesieil TpeOOBaHUSIM K OCBOCHUIO
JOTIOJTHUTEIBHBIX 0011e00pa30BaTeIbHBIX MPOrpaMM, 0OECIEUHUBAIONINX IOATOTOBKY MHOCTPAHHBIX
rpaxaaH U Jul 0e3 rpakJaHCTBa K OCBOEHHUIO MPOQECCHOHANIBHBIX 00pa30oBaTeNbHbIX MPOTrPaMM Ha
PYCCKOM si3bIKe, pa3paboTaH (GOHA OLEHOYHBIX cpelncTB. DOH/A OLEHOYHBIX CPEJICTB IMPEJCTaBICH B
[Ipunoxxenun.

6. Pecypcbl uHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTu «HTEepHeT», HEOOX0AMMbIe
JJIS1 OCBOEHMSI IOTOJTHUTEIbHOH 00111e00pa30oBaTe/IbHOI MPOrPpaMMbl

1. EnnHOE OKHO J0CTYyIa K yueOHO-MeTOIMYecKuM pazpaboTkam https://toypray.pd
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https://e.lanbook.com/book/148484
https://e.lanbook.com/book/199697
https://e.lanbook.com/book/322637
https://e.lanbook.com/book/148482
https://e.lanbook.com/book/403874
https://e.lanbook.com/book/221219
https://urait.ru/bcode/539343
https://urait.ru/bcode/513094
https://urait.ru/bcode/541746

2. OBC «JIAHb» https://e.lanbook.com/
3. O6pasoBarenpHas miatdopma «kOpaitr» https://urait.ru/
4. YauBepcuterckas oubimoreka onnaitn https://biblioclub.ru/

7. UuopManMOHHBIE TEXHOJIOTHH, UCTIOJIb3yeMble 11l 0CBOEHUSI 10NOJTHUTEILHOI
0011e00pa30BaTeJbHOM IPOrPpaMMBbl, BKJIKOYAs NepevYeHb NIPOrPaMMHOI0 odecnevyeHust u
HHG(OPMAIIMOHHBIX CIPABOYHBIX CHCTEM

JluuensuonHoe mporpamMmmHoe oOecrneyenue: OrnepanuoHHAsh CHCTEMa CIEHUAIBHOTO
HazHaueHHs «Astra Linux Special Edition» ¢ oducnoii mporpammoii LibreOffice; MyTestXPRo 11.0;
Moii Oduc Cranmapraeiid; Windows 10 Home Single Language 1.0.63.71; Microsoft Windows PRO
10 Russian Academic OLP 1License NolLevel Legalization GetGenuine; MOODLE; Kaspersky
Endpoint Security; OducHoe nporpammuoe obGecrieueHue Microsoft, B ciyuae HeoOXoaumocTh
3aBenenuss JuuyHoro kabunera B OHMOC Bysza (BDUOC - »snekTpoHHO- UHGOPMAIMOHHAS
oOpa3oBarenpHas cpefa).

8. MaTepunanbHo-TexHH4YecKas 6a3a, Heo0OXoAUMAsi VIl OCYLLECTBJICHUS A0MOJIHUTEIbHOI
0011e00pa30BaTeILHOI MPOrPaMMBbI

Y4yeOHble ayauTOpMHU /AJsl TPOBeleHUS] 3aHATHI, NPeAyCMOTPEHHBIX IPOrpamMMmoii,
OCHALLlCHHbIE 000PY10BAHHEM M TeXHMYeCKHMH CpeICcTBAMHU 00y4eHus

1. VYueOubie ayautopunu 2053, 2093, ocHaiieHHbIe O00OPYAOBAHHEM U TEXHHUYECKUMU
CpEICTBaMHU JIJIsl BBIIOJIHEHU 1a00paTOpHBIX paldoT.

2. Aynutopus 3103, ocHallleHHas:

- MYJBTUMETUHHBIM KOMITJIEKCOM (KOMIBIOTED, BUIEOTTPOCKTOP);

- KOMITBIOTEPHOI TEXHUKOW C BUPTYAIbHBIMU aHAIOTaMU JIa0OpaTOPHOTO 000PYIOBAHHUS.

ITomemenus 1Jisi CAMOCTOATEIBLHOM PadoOTHI cylIaTes el
1. Iomemenue 303 1s1 caMOCTOATENBHOM pabOThI, OCHAILIEHHOE KOMITBIOTEPHOW TEXHUKOU ¢
MOJIKIIIOYEHUEM K ceTH «HTepHeT».

Ilepeyenn 000pynoBaHNs M TEXHHYECKHX CPEICTB 00y4eHUs!
1. YcranoBka naboparopHast «MasiTHUK YHUBEpCAJIbHBII
2. YcranoBka sabopatopHas «CoynapeHue mapoB
3. YcraHoBKa 151 ONIpeieNIeHUs] OTHOUICHUS YANbHBIX TEIUIOEMKOCTEH BO31yXa
4. Kommiekt nabopatopun "DNEKTPUIECTBO U MarHETU3M"
5. YcraHoBKa U1l U3y4EHUS 3aKOHOB I'€OMETPUUECKON ONTUKH
6. Harnsausle yuebHble mocoOus
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1. ®opmupyembie pe3yabTAaThl OCBOCHHS JONOJHUTEIbHON 00111€00pa3oBaTeIbHOM

NporpaMmmsl
DOpMHUPYEMBIE Pe3yIbTaThl OCBOCHHS JONOJIHUTENBHON 00111e00pa30BaTeIbHO IPOrpaMMEI Hanmenosanue
3HAHMS YMEHUS OLCHOYHBIX
CPEACTB
CrymaTens JOJDKEH 3HATh: Crymarens JOJKCH yMmeTh: | Tekymas
MEXaHUKY: OCHOBHBIC MOHSTHS, 3aKOHBl U | IPUMEHATh Oa3HUCHBIC TOHATHS HW3Y4YECHHBIX | ATTCCTaLlUA:
MOJICTTH MEXaHHKHW; 3aKoHbl HbIOTOHA; 3aKkoHbI | pa3zmenoB (usukn; ¢GOpMyIHpoBaTh YyCiIoBHs | -  OHNpOC  HA
COXpaHEHHMSI B MEXaHHUKE: 3aKOH COXpaHEHHMs | 3a1a4, MOACHATH U 3alMCHIBAaTh PEIICHHUS; pemaTs | TPaKTHICCKOM
UMITyIbca ¥ 3aKOH COXpPAaHEHMS IIOJHOHM | pacdyeTHble 3ajadd, TpeOylomue 3HaHUM W | 3aHATHH,
MEXaHNYECKON IHEPTHH; Mpeneld NPUMEHHNMOCTH | YMEHHH W3 Ppa3IW4HBIX paszfgenoB (usmkm u | -  OTYET  TIO
3aKOHOB COXPaHEHHS, MaTeMaTHUKU, TIOJIb30BATHCS ¢bu3HIecKUMI 71abopaTOpHO’
MOJIEKYJIAPHYO (DM3HMKY: OCHOBHBIE TOJIOKEHHUs | mpubopamMu u 00OpYIOBAaHHEM; DPAaCCUMTHIBATH | PaboTe;
MoJieKyJsipHO-KuHeTHdeckoit  Teopun (MKT); | morpemHocTs U3MepeHHii; COCTaBIATh OTUETHl K | - TECTUPOBAHNE
ocHoBHOe ypaBHeHne MKT; ypaBHeHHe ra30Boro | J1abOpaTOpHEIM padoTaM. Hrorosas
coctosiHuss ~ Mengeneesa -  Kianeiipona; aTTeCTaLus:
- 9K3aM€H

M30TIPOLIECCH B Ta3aX, BHYTPEHHIOIO JSHEPTHUIO
OJHOATOMHOT'O HJEalbHOIO Ta3a, MEPBBIN 3aKOH

TCPMOJANHAMUKH, €ro IIPUMCHCHUC K
nsornponeccam; KOJIMYECTBO TCIIJIIOTHI n
TCHJIOCMKOCTh; YPAaBHCHUC TCIIJIOBOT'O 6aHcha;

DJICKTPOAMHAMUKY: JJICKTPHUICCKOC IoJie B
BAKYyYMC; 3aKOH KyJ’IOHa; 3daKOH COXpPaHCHUA
QJICKTPHUUCCKOT'O 3apsaa;, XapaKTCPUCTUKU IIOJIA:
Halps’)KEHHOCTb u IIOTCHIUAJ, IIOHATUC
QJICKTPOEMKOCTHU, QJICKTPOEMKOCTHU

KOHJICHCATOpa; DHEPrHI0 3JEKTPUYECKOTO OIS
MOHSTHE DJIEKTPUYECKOTO TOKa; 3akoH Oma s
yyacTKa LeNH M JUIs 3aMKHYTOH IIENH; 3aKOH
Jxoyns — JleHla; MarHUTHOE IOJie B BaKkyyMe;
XapaKTepPUCTUKH TOJIS: MarHUTHYH WHIYKIHIO,
MarHUTHBI IOTOK; 3aKOH AMIepa; 3aKoH
JJIEKTPOMATHUTHOM WHIYKLHY; IHEPTHIO
MarHUTHOTO TIOJIS1; SIBJICHHE CAMOWHIYKLIHY;
OIITHKY: TEOMETPUUYECKYI0 ONTUKY ¥ MOCTPOCHUE
M300paXeHH B TUH3aX;

onpeziejieHUss  Oa3UCHBIX  TOHATUH  (QH3HKH,
oOlieHaydyHble W (U3MYECKHe  TEPMHUHBI,
OCHOBHbIE J1a00paTopHbIE npuoOopbI u
o0opynoBaHHe, TEXHHKY O€30MacHOCTH Mpu
pabote B pU3HUECKOI TaOOPaTOPHH.

2. Iloxa3aTenu, KpUTEPHHU U WIKAJIA OLCHUBAHUS Pe3yJIbTATOB OCBOCHHUS JONMOJHUTEIbHOM
0011e00pa3oBaTeIbHONI NPOrPaMMBbI

QPopmupyemble Kputepuu u 1mkasna olieHUBaHUS pe3yJbTaTOB 00yUYEHHS MO JUCLUIUINHE
pe3ynbTaThl
OCBOCHI | HemocTaTouHbli JlocTaTOYHBbIH Cpenuuii ypoBeHb | Bpicokuii ypoBeHb
JOIIOJTHUTCIIBHOU
obme- YPOBCHb YPOBCHDb
00pa3oBaTeIbHOM
MIpOrpamMMBbl
3HAHUS Crnymarens He 3Haer | Ciymarens ciabo 3naer | Caymarens ¢ | Crnymarenb c
TEOPETUYECKUI TEOPETUUECKUIL HE3HAYUTEIIbHBIMU TpeOyeMol  CTENeHBIO
Marepuan Marepuai ouMoKaMu W | MOJHOTBI ¥ TOYHOCTH
(kacaroruiics (xacaromuiics GU3UKH), | OTHCIBHBIMU 3HaeT  TEOPETHUECKUI
¢busnkm), HEOOXOAUMBIH [UIst npobenamu 3HAeT | Marepuai
HEOOXOAMMBIA Ul | OCBOGHHMS TEOPETUYECKUI (xacarommiics Gu3MKH),
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OCBOCHHUS JIOTIOJTHUTENbHON Marepua HEOOXOANMBbIit JUIst
JTOTIOTHATEITHHOU obmieoOpazoBarenbHON | (Kacaromuiicss (U3HUKH), | OCBOCHHUS
00111€00pa30BaTENBFHO | MPOTPAMMEI HEOOXOUMBIit IS | DOIIOJTHUTEIbHOM
i mporpaMMBI OCBOCHHSA o0rmeoOpa3oBaTensHON
JIOTIOJTHUTENbHON MPOrpamMMBbl
o0mreoOpa3oBaTeTsHON
MIPOTrpaMMBbl
yMeHHS Caywarens He ymeer | Ciymarens cnabo | Ciymarens ymeet | Coymarens yMeeT
UCIIOJIb30BaTh YMEEeT  HCIIOJIb30BaTh | WCIIOJBH30BATh Oa3MCHBIE | HUCIIOJIBL30BAThH Oa3HCHBIE
OasucHple  MOHATHS | Oa3UCHBIE TIOHSTHS | TIOHSATHS W3y4YEHHBIX | TIOHATHS M3YUYCHHBIX
M3y4YEeHHBIX DPAa3JeioB | M3YYEHHBIX  Pa3[elioB | pa3fenoB (U3MKU ¢ | pa3aenoB QU3MKU
liN7k37078 ¢buznkn HE3HAYHUTEIbHBIMU
3aTpyIHEHUSIMU

3. TunoBbIie KOHTPOJIbHBIC 3aIaHUA U (I/IJ'I]/I) HHBbIC MaTE€pHaAJIbI, H606X0)II/IMLIC JJIF OCHKHU

3HAHUH U yMel—[Hﬁ, XAPaKTEPU3YIOIIUX PE3YJIbTATHI 0CBOCHUSA JIOIOJIHUTEJIbHOM

o01meodpa3zoBaTe/ibHOH MPOrPaMMbI

TumnoBbie KOHTPOJBHBIC 3aJJaHUSI U MaTepUaIbl, HEOOXOAUMBIE JIJIsl OLICHKW 3HAHUM, M YMEHUH,

MIPUBEJICHBI HIKE.
MexaHnuka
1. C xpaTKuM OTBETOM

Ha pucynke npuBenén rpaduk 3aBUCUMOCTH MPOEKIIMH CKOPOCTU Tela Vx OT BpeMeHH. UeMy
paBHa ay MPOEKLU YCKOPEHUS Tesna Ha ock Ox B HHTEpBaje Bpemenu ot 5 o 10 ¢?

v, M/
15

10

2

OTtBeT: M/c

B uHepHumanbHOH cucTeMe OTCdeTa cuia F coolmaeT Temy mMaccoif M yckopeHHe, pABHOE IO

Moxymo 8 Mm/c?. UeMy paBeH MOIy/Ib YCKOPEHHMs Tela Maccoil 2M Moj JAeHCTBHEM CHIBI 2 B JTOM

cucrteMe orcuera?

OTtBeT: 2

Mm/ce.

MaccuBHas gocka IIapHUPHO IOABCHICHA K IIOTOJIKY Ha JIETKOM CTCPIKHC. Ha HAOCKY CO

ckopocThio 10 M/c HalleTaeT IIaCTUIIMHOBBIN MapuKk Maccoil 0,2 KT U MpUInnaeT
K Hel. CKOpoCTh IIapuKa nepes yaapoM HampasiieHa noj yriom 60° k HopMmanu K
nocke (cM. pucyHok). KnHerndeckass sHeprusi CUCTEMbI TeJl IMOCe COyIapeHHs

paBHa 0,625 /. Yemy paBHa Macca 10CKu?

OTtBeT: KT.

MoJexysipHas (pM3MKa U OCHOBBI

TEPMOAUHAMUKH
14

i

—
1




1. C xpaTKuM OTBETOM

[Ipu npoBeneHnH OMbITa B COCY/]l 3aKaYUBAIM BO31YyX, OJIHOBPEMEHHO oxJyaxaas ero. [Ipu stom
TeMIIepaTypa BO3yXxa B COCy/ie MOHU3MIACh B 2 pa3a, a IaBJIeHHE BO3/lyXa BO3pOCIIO B TpH pa3a. Bo
CKOJIbKO pa3 yBeIM4MJIaCh Macca Bo3Jlyxa B cocyze?

OtBeT:

]
1
1
JlaBiieHre uaeanpHOTO ra3a B 3aKphITOM cocyze 0bu1o paBHO 40 : kl1a.
(v} | | -
[Tpu HeM3MEeHHOM TeMIepaType KOHIICHTPAIMIO MOJICKYJT YBEITUYWIU B 3 0 p, P Dasa.
Omnpenenure AaBieHUE ra3a B KOHCYHOM COCTOSIHUU.

OTtBeT: kI1a.

Ha T-p- nuarpamme moka3saH MpoIecc H3MEHEHHUS COCTOSHUS naeanbHoro rasa. 'a3 otaan 50
k/[x Termotel. Macca raza He MensieTcst. OnpeenuTe paboTy BHEIIHUX CHJT HAJI Ta30M B 3TOM
IIpoILIecCe, eCIH p2=2p1.

OtBer: KJIX.
DJIeKTPOANHAMHUKA
1. C xpaTKuM OTBETOM

Kax HanpaBiieHa (66epx, 6Hu3, 61e60, om nabaooamens, Kk haoarodamenio) cuna Kynona F,
JEUCTBYIOIIAs Ha MTOJIOKUTEIbHBIN TOYEYHBIN 3apsi +(, IOMELNICHHBIN B IIEHTP KBaJpaTa, B BEPIIMHAX
KOTOPOI'0 HaXOJATCs 3apsibl: +(, +(, -0, -0 (cM. pucyHok)? OTBET 3aluIIUTE CJIOBOM (CIOBaMH).
Ortger:

I'I:'-l- " +l!:
.. o « g
UYepe3 yuacTok 1enu (CM. pUCYHOK) T€UET MOCTOSAHHBIN TOK 1=10 A. . .
KakoBa cuia Toka, TEKylIero uepe3 aMIepMeTp, €clii conpoTuBieHue ~ ¥ 4
kaxaoro pesucropa R=1 Om? ComnpoTuBieHueM amrmepmerpa
npeHeOpeyb.
Ortser: A.

Ha PUCYHKC MNPCACTABIICH YYaCTOK BHCKTqueCKOﬁ OCIIN. KakoBo OTHOIIICHHE KOJIMYCCTB

tertotel Q1/Q2, BeImeMBIIMXCS Ha pe3ucTtopax Ri1 u Ro 3a ogHO
U TO K€ BpeMs? Ry=40mM Ry = 2 Om

OrTBer: 1
—

F:=30m Ry =4 Om

Ontuka

1. C KpaTKuM OTBETOM
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Jlmaza ¢ QokycHbIM paccTossHMEM F = 2 M maer Ha JKpaHe H300paKeHUE MpeIMeTa,
yBelIM4eHHOE B 4 paza. KakoBo paccTosiHie OT nmpeaMeTa A0 JTUH3bI?
Otser: M

Yron majgeHust cBeTa Ha rOPU30HTAIBHO PACHONIOKEHHOE TII0CKoe 3epkaio paBeH 30°. Kakum
CTaHET Yrojl OTpa)XEHHUs CBETa, €CIM MOBEPHYTHh 3epkaiio Ha 10° Tak,
KaK MOKa3aHo Ha PUCYHKeE?

Orser: °.

PaccTosHue Mexay mpeIMeToM M IUIOCKUM 3epKanioM paBHO 6 cMm. Kakum Oyner paccrosiHue
MEXy MPEIMETOM U €T0 U300PAKEHUEM, €CIIM PACCTOSTHUE OT IIPEIMETA JI0 3epKajia yBeJIIUYUTh B JBa
paza?

Otser: CM.

Kauecmeennvie 3a0auu

B mwimHapudeckom cocyne Noj IOPIIHEM JUIMTENBHOE BpeMs HaxoIATCs BOJa M €€ Iap.
[lopuwieHp HaumHAOT BBIABHraTh M3 cocyna. IIpuy 3ToM Temmeparypa BOABI M Iapa OCTAETCS
Hen3MeHHOH. Kak OyaeT mpu 3TOM MEHATHCS Macca KUIKOCTH B cocyne? OTBET MOSCHUTE, OMHUPAsCh
Ha 3aKOHbI MOJIEKYJISIPHON (DU3HKHU.

B skcnepuMeHTe yCTaHOBIEHO, YTO IpU TeMIeparype Bosayxa B komHaTe 25°C Ha CTEHKe
CTakaHa C XOJIOAHOW BOJIOM HAYMHASTCS KOHJCHCAIMS IMapoB BOJBI M3 BO3JyXa, €CJIH IMOHU3UTH
Temreparypy crakada jo 14°C. KakoBa oTHOcUTEIbHAsI BIXXHOCTh Bo3ayxa? Ilouemy koHaeHcarus
MapoB BOJBI B BO3/1yXe MOKET HAUYMHATHCS MPHU Pa3NUYHBIX 3HAUEHUSX Temmeparypbl? Jls perneHus
3a/1a4u BOCIOJIb3YUTECh TaOIUIIEH.

JlaBiieHre ¥ MIIOTHOCTh HACHIIIEHHOTO BOJISIHOTO Mapa Mpy pa3InyHOMi TeMIeparype

t, °C 7 9 11 | 12 | 13 | 14 | 15 | 16
p,rflaj 10 | 11 | 13 | 14 | 15 | 16 | 17 | 18
g, r/m*| 7,7 | 8,8 |10,0|10,7 |11,4(12,11|12,8| 13,6

t, °C 19 21 23 25 27 29 | 40 60

p, rlla| 22 25 28 32 36 40 | 74 | 200
p, r/m*| 16,3 | 18,4 | 20,6 | 23,0 | 25,8 | 28,7 |51,2|130,5

HarpeBarenb ¢ MOCTOSHHBIM compoTuBieHHeM R=25 OM mnuTaeTcss OT ABYX OJMHAKOBBIX
aKKyMYJIITOPOB ¢ BHYTpeHHHUM comnpotupiieHueM =10 Om kaxapiii. Kakum oOpa3zom (mapamienbHO
WIA TIOCIEI0BATEeIbHO) CIEAYeT COCIMHUTh AaKKyMYJATOpBI, YTOObI TOJYYUTh B HarpeBaTeld
Oonpiryto  MomHOcTh?  OTBET TNOSICHUTE, YKa3aB, Kakue (QHU3NYECKHEe 3aKOHOMEPHOCTH BbI
WCTIOJIb30BATH I O0BSICHEHUS.

3aoauu c pazeeprymoim omseemom

Heb6onpimmas maitba maccoit m = 0,2 kr mocne Toduka mpuoOpeTaeT CKOpPOCTh v = 3 M/C U
CKOJIB3UT 10 BHYTPEHHEHN MOBEPXHOCTH TJIaAKOTO 3aKPETNIEHHOTO KOJIbIA
panuycom R = 0,14 m. C xakoii cunoit F maitba 1aBUT Ha MOBEPXHOCTb
KOJIbI[a B TOT MOMEHT, KOIJla OHa HaxoauTcs Ha Bbicote h = 0,2 M OT
HIDKHEW TOYKU KOJbIa?
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Yemy paBeH NEpHOJ MaJbIX KOJICOAHWN MOPIIHS Maccoi
m=1 KT, pa3Jeoero TIagKui IMIHHIPUYECKUN COCYT CEUCHHUS
S=40 cm? Ha ABe 4acTH, [UTHHOI =25 cM kaxgas (puc.). ITo obe
CTOPOHBI OT MOPIIHS HAXOAUTCs Ta3 npu nasieann po =200 klla u
temmnieparype 70=20°C. Ilpu koneGaHumsX TeMmreparypa raza He
MEHSIETCSI.

DyekTpoH co ckopocThio 4-10° cm/c BieTaeT B MIOCKMi KOHIEHCATOp, IPHYEM BEKTOP €ro
CKOPOCTH JIC)KUT B IIJIOCKOCTH, HapaHHeJIBHOfI nnacTuHaM. Beramcnurte BCPTUKAJIBHOC CMCHICHUC
ANIEKTPOHA HA BBIXOJE M3 KOHJAEHcaTopa PaccTosHIe MeXTy IIacCTHHAMU KOH/IGHCATOpa paBHO 1 cm,
pasHocTb noreHuuanos 300 B, anuHa konaeHcaropa 5 cM. [lmacTUHBI TOPU3OHTAIIBHBI.

OxcnepumenmanvHule 3a0auu

Uemy paBHa Temieparypa B KOMHATe, COIJIaCHO MOKa3aHUsIM KOMHATHOI'O TEPMOMETPA, €CIU

?, e

HOTPENIHOCTH U3MEPEHHS TEMIIEPATYPHI paBHA LIEHE JEICHUS TepMOMeTpa?
Otser: ( + )°C.

Heo6xonmumMo coOpaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY, C IIOMOUIbIO KOTOPOM MOXHO
OTIPENICNIUTh CONPOTUBJICEHUE pe3ucTopa. Jlias 3TOro MIKOJIBHHMK B3s1 OarapelKy, pe3ucTop u
COeIMHUTENbHBIE MpoBoja. Kakue aBa mpeaMera U3 MPHUBEIEHHOIO HIDKE MEpEdHs 000pYAOBaHUS
HE00XO0IMMO JIOTIOTHUTEIHHO MCIIONIB30BATh IS IPOBEIEHHS STOTO AKCIIEpUMEHTA?

1) peocrat

2) BOJIBTMETD

3) KoHJEHCAaTOp

4) nuHeiika

5) ammepmerp

B otBer 3anmmmTe HOMepa BEIOPAHHBIX TPEAMETOB.
Ortser:

4. MeTonnyeckue MaTepuaJbl, onpeae/somue Npoueaypbl OeHUBAHUS 3HAHMI M YMEHUH,
XapaKkTepu3ylImXx c¢(h)OpMHPOBAHHOCTD Pe3yJIbTAaTOB OCBOEHUS T10MOJIHUTEIHLHOT
00meo0pa3oBaTe/IbHOM NPOrPaMMBbI

B nmaHHOM pasnene METOOMYECKUME MaTepuasbl, ONPEACISIIOIINE MPOUEAYpPbl OLICHUBAHUS
3HAHUH W YMEHHH CiylaTenei, XapaKTepHu3yroHmXx CHOPMHUPOBAHHOCTh PE3yJbTaTOB OCBOCHHS
JOTIOJTHUTEIBHON 00111e00pa30BaTeNbHOI MPOrpaMMbl», MPUBEAECHBI MPUMEHHUTEIBHO K KAXKAOMY H3
MCIOJIb3YEMBIX BUAOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U UTOIOBOM aTTeCTAIllUU CIyIIATENeH.
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4.1. OneHo4HbIe CPeACTBA LISl NPOBEACHHUS TEKYIEero KOHTPOJIsl YCIIeBaeMOCTH
4.1.1. Onpoc Ha TPAKTUYECKOM 3aHITHI

OrtBer Ha IMPAKTUYCCKOM 3aHATUN HUCIIOJB3YCTCA JIS1 OUCHKU Ka4CCTBA OCBOCHUA CIIYIIATCIAMU

JOTIOJTHUTEIPHON 00111e00pa30BaTeIbHOW MPOTPaMMBI 110 OTACIBHBIM BOIPOCAM M TeMaM. TeMbl U
TUTAHBI 3aHATHHA (CM. METOPa3padOTKH II. 3) 3apaHee coolmaroTcs ciaymatensM. OTBET OIICHUBACTCS
OLIEHKOH «OTIIMYHOY, «XOPOIIOY», KyIOBICTBOPUTEIHHO)» WIH «HEYIOBICTBOPUTEIHHO.

No OlLleHOYHbIE CPEJICTBA dopmupyembie
TumnoBele KOHTPOJIBHBIE 33aJaHMsd M (WIM) UHBIE MaTepHalbl, | PE3yIbTaThl OCBOCHUS
HEOOXOAUMBIE ISl OLICHKM 3HAaHUM M YMEHHMH, XapaKTEepHU3YIOLIMX JIOIOJIHUTEIbHON
pe3yibTaThl OCBOCHHsS JIOTOJHUTENIBHON 001Ie00pa3oBaTeNnbHOl | 001e00pa3oBaTeIbHON
IPOrPaMMBl IIPOrPaMMBI

1 | B uuminuHzapuyeckoM cocyae MOJ MOPUIHEM JUIMTEIbHOE BpeMs 3HaHus
Haxo#saTcs Boja M ee mnap. llopiieHp HauyuMHAIOT BBIABUIATH W3
cocyza. [Ipu aTom TemnepaTypa BOABI U I1apa OCTAeTCsl HEU3MEHHOM.

Kak Oyzer mpu 3TOM MEHSATbCA Macca KUAKOCTH B cocyne? OTBeT
HOSCHUTE, ONUPAACh HAa 3aKOHBI MOJICKYJISIPHOM (DU3HKH.
2 | HarpeBatens ¢ moCTOSIHHBIM comnpoTuBieHHeM R=15 Om nuraercst ot YMenus

JIBYX OJMHAKOBBIX aKKyMYJISITOPOB C BHYTPEHHHM CONPOTHBIICHHEM
r=10 Owm xaxnaeii. Kakum oOpazom (mapawieabHO WU
MOCJICIOBATEIBHO)  CIEAYET COCAMHUTh AaKKyMYJSTOPBI, YTOOBI
MOJIyYUTh B HArpeBaTelid OOJBIIYI0 MONIHOCTH? OTBET IMOSCHUTE,
yKa3aB, Kakue (u3NYecKrue 3aKOHOMEPHOCTH BBl MCIIOJIB30BANU IS
00BSICHEHUSL.

Kputepun ouenku orBera (Tabi.) TOBOJATCS /0O CBEIEHUs CIyIIaTeledl B Hayalle 3aHATUH.

OHCHKa 00BIBIACTCS CJIYIIaTCJI0 HCIMOCPECACTBCHHO ITOCJIC OTBETA.

IIxkana Kpurepun onenuBanus

- CIIylIaTesb MOJIHO YCBOWI y4eOHBIM MaTepua,

- IPOSIBJISIET HABBIKM aHAIHM3a, 0000IIEHNUS, KPUTHUYECKOTO OCMBICTICHHUS
" BOCIIpUATHUA I/IH(bOpMaIII/II/I, HAaBBIKU OIITMCAHHS OCHOBHBIX (1)I/ISI/I‘ICCKI/IX
3aKOHOB, SIBJIEHUH U MPOLECCOB,;

- Marepuajg W3JI0KE€H TpPaMOTHO, B OIPEIEICHHOW JIOTHYECKON
MOCJIEI0BATENBHOCTH, TOUHO UCIOJIb3YETCS TEPMUHOJIOTHS;

- T1O0Ka3aHO YyMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE MOJOKEHUS
KOHKPETHBIMHU IPUMEPAMHU, IPUMEHATh UX B HOBOM CUTYalluu;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PELIaTh 3a/1a4u;

- MOTyT OBITh JOMYIIEHBI OJHA—JBE HETOYHOCTH NPHU OCBEIICHUU
BTOPOCTCTICHHBIX BOIIPOCOB.

Onenka 5
(oTnMyHO)

OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OICHKY «5», HO TIPH
Onenka 4 3TOM UMEET MECTO OJIMH U3 HEIOCTATKOB:

(xoporo) - B YCBOEHHMH y4eOHOro Marepuaja JOMYyLIeHbl HeOOJNbIINe MPOOensbl,
HE NCKa3MBIIHNE COIEPKAHNE OTBETA,;

- B peLICHNUH 33j1a4 JONYIIEHbl HE3HAYUTEIbHbIE HETOUHOCTH.

(YIOBIIETBOPUTEIHHO)

- HETIOJIHO WJIM HETOCJIEIOBATEIbHO PACKPBITO COMEPIKAHUE MaTepHalia,
HO TMOKa3aHO O0Ilee MOHMMaHUE BOMPOCa W TPOAEMOHCTPUPOBAHBI
YMCHHA, JOCTATOYHBIC OJIA ,uanLHeﬁmero YCBOCHUS Marcpualia,

Ornenka 3
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- UMENHCh 3aTPyAHEHMs] WIM JONYIIEHbl OIIMOKKM B ONpeAesCHUN
MOHATUH, WCIONb30BAaHUM TEPMHUHOJIOTUH, ONUCAHUHM (UZNUECKUX
3aKOHOB, SIBJIEHUH U IPOLECCOB, PELIEHNUHU 3a/]1a4, UCIPABIICHHBIE I10CIIE
HECKOJIbKMX HaBOASILUX BOIIPOCOB;

- HENOJIHOE 3HAHUE TEOPETUYECKOI0 MaTepuala; CIyllaTellb HE MOXKET
IIPUMEHUTDH TEOPUIO B HOBOW CUTYaIUH.

- HE PaCKPBITO OCHOBHOE COJIepKaHUE yueOHOr0 Marepuaia;

- oOHapyXeHO HE3HAaHWE WU HEMOHMMaHWEe OONbINeH Wi Haubolee
Ba)KHOU YacTH y4eOHOTO MaTepHaa;

- JOIMYUICHBI OI_HI/I6KI/I B OIpCACIICHUU HOHSITPIﬁ, IIpu HCIIOJIB30BAHUHN
TEPMHHOJIOTHH, B ONUCAHUM (DHU3MYCCKUX 3aKOHOB, SIBICHUH |
NpPOILIECCOB, PpEIICHUHM 3aJa4, KOTOpble HE KCIpPaBICHbl MOCIe
HECKOJIbKUX HABOJSIIMX BOIPOCOB.

Ouenka 2
(HEYTOBJIETBOPHUTEIILHO)

4.1.2. OuenuBanue ot4era mo JadboparopHoit padore

Otuer no nabopatopHoit paboTe UCTIONB3YETCS JJI OLIEHKH KayecTBa OCBOCHUS CIyIIATeNsIMU
JOTIOTHUTEIBHOM 00111e00pa30BaTebHON MPOTPaMMBI IO OTETbHBIM TeMaM. CojepxKaHue oT4eTa U
KpUTEPUHU OLICHKH OT4eTa (TalI1.) JOBOASTCS IO CBEJCHUS CIyIIaTeNel B Hayale 3aHsATHH.

Ne O1leHOYHbIE CPEJICTBA dopmupyembie
TumoBble KOHTPOJIbHBIC 3aaHus W (WJIM) HWHBIE MaTepualbl, | PE3yJIbTaThl OCBOCHUS
HEOOXOIUMbIC JIsi OLIGHKH 3HAaHWM W yMEHUH, XapaKTepU3YIOIIUX JIOTIOTHUTEIIFHON
pe3yabTaThl OCBOCHHUS JIOTIOJIHUTEIILHOW  00I111e00pa30BaTe/bHOM | 001e00pa3oBaTeIbHON
IPOrPaMMBI MIPOTPaMMBbI

1 | 1. Yrto Ha3bIBAaETCS CUIION TSKECTH? 3Hauus

2. Yto mogHUMAaeTCs MO/ CUIIONH BCEMUPHOTO TATOTCHHUS?

3. 3anummTe GOpMYITy IS ONIPEICIICHHS] YCKOPEHUS CUITBI TSDKECTH.
4. B xakux eIuHUIIAX U3MEPSETCs cujla TSHXKECTH? CHUila BCEMHPHOTO
TATOTCHUS?

5. UTo moHUMaeTcs Mo COMPOTUBICHUEM MTPOBOAHUKA?

6. OT KaKuX MapaMeTpoOB MPOBOIHUKA 3aBUCHUT €T0 COMTPOTUBJICHHE?

[Tpu nomomm quHaAMOMETpa OMPEACIISIIOT BEC METATUTMYECKOU YmMmenus
netanu. Onpenenure MOKa3aHUE AMHAMOMETPA, €CIM MOTPEIIHOCTb
NpsSMOr0 M3MEPEHUs paBHA LieHEe JAeineHus auHamomertpa. [llkama
nporpaayupoBana B H.

r

) sy

OtBerT: ( + ) H.
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OTyer oOLEHUBAETCsS M0 YCMOTPEHMIO IIPENOAAaBaTENsl OLEHKON «OTIMYHO», «XOPOIIO»,
«yIOBJIIETBOPUTEIIBHO», «HEYIOBJIECTBOPUTEIBLHO» MU OLICHKOW «3adyTeHO», «HE 3a4TeHOo». OleHka
«3a4TEHO» CTABUTCS CIIyLIaTeNIsIM, YPOBEHb 3HAHUM U YMEHMM KOTOPBIX COOTBETCTBYET KPUTEPHUSM,
YCTQHOBJICHHBIM JJISl IOJIOKUTEIbHBIX OLEHOK («OTJIMYHO», «XOPOLIO», «yIOBIETBOPUTEIHHO).
OueHka 00BsBIIETCS CIYIIATEN0 HEMOCPEACTBEHHO M10CTIE C1aul OTYeTa.

Hkana Kpurepun oneHuBanusi

- U3JIOKEHHE MaTepHalia JJOTHYHO, TPAMOTHO;
- CBOOOIHOE BJIaJICHUE TEPMHUHOJIOTHEH;

- YMCHHUC BBLICKA3bIBATh U 060CHOBaTB CBOM CYXKIACHHUA IIPU OTBCTC HaA
KOHTPOJIbHBIE BOIIPOCHI;

- YMCHHC OIIUCBIBATb (1)I/I3I/I‘ICCKI/IG 3aKOHBI, ABJICHUA U IPOUCCCHI;

- yMEHHE TPOBOIUTH U OIICHUBATh PE3YJbTAaThl H3MEPEHUIA,

- CITOCOOHOCTH PeIaTh 3aJa4u.

Ornenka 5
(oTIIMYHO)

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOJIHOE BJIa/IEHUE TEPMUHOJIOTHEN;

Ouenka 4 - OCO3HAaHHOE TNPUMEHEHHE TEOPETHUUYECKUX 3HAHUM [Jis ONHCaHUs
(xopor10) (U3NYECKNX 3aKOHOB, SIBJICHUH W TPOLECCOB, PEIICHUS KOHKPETHBIX
3a/7a4, TMPOBEIEHUS U OLEHUBAHUS pe3yJbTaTOB HM3MEPEHUN, HO
coJiepkanue u (hopMa OTBETa UMEIOT OT/IIbHbIE HETOYHOCTH.

- U3JI0KEHHE MaTepualia HeroJIHO, HEMOCIEA0BaTEIbHO,
- HCTOYHOCTH B OHNPCACICHHUUN HOH?ITI/II‘/JI, B HNPHUMCHCHUU 3HAHUH JJIsA
onmucaHusi (U3MYECKUX 3aKOHOB, SBICHHH W TMPOILECCOB, PEUICHUS
KOHKPCTHBIX 3a/a4, IPOBCACHUS U OLICHUBAHUA PE3YyJIbTATOB H3MepeHHfI,

- 3aTpyIHEHUS! B 000CHOBAaHUH CBOUX CYXXJCHUH;

- OoOHapyXuBaeTCs HEJOCTaTOYHO TIJyOOKOE€ TOHUMAaHUE HM3YUYEHHOTO
MaTepuaa.

Onenka 3
(YIOBIETBOPHUTENHHO)

- OTCYTCTBUE HEOOXOIAMMBIX TEOPETHUECKUX 3HAHHIA, JOMYIICHBI OIIHOKH

B OIIpEJICJICHUH MOHATUN U ONUCAHUM (PU3NYECKHX 3aKOHOB, SIBICHUH U
Onenka 2 MPOLIECCOB, MCKAXEH HX CMBICI, HE pELIeHbl 3a/laud, HE MPABHIBHO

(Hey1OBIIETBOPHUTEIBHO) | OLEHUBAIOTCS PE3YJIbTaThl H3MEPEHHIA;

- HEe3HaHHWE OCHOBHOT'O Marepuajia y4eOHOW MpOTpaMMBI, JTOITYCKAOTCS

rpyOble OIIMOKH B U3JI0KEHUU.

IIkaJua Kpurepun onenuBanus

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaThb M OOOCHOBATh CBOM CYXAECHUS IpU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE ONUCHIBATh (PU3NYECKUE 3aKOHBI, SIBIICHUS U MPOIIECCHI;

- YMEHHE NPOBOUTH U OLIEHUBATh PE3YJIbTAaThl H3MEPEHUN;

- CHOCOOHOCTH pellaTh WHXKEHEpHbIE 3aJaud (JOMYyCKaeTcsl HajIu4due
MaJIO3HAYUTENBHBIX OHIMOOK WM HEJOCTAaTOYHO TIIOJIHOE PpacKpbITHE
coJiep;KaHue BOIPOCa WM MOTPEIIHOCTh HEMPUHIMITHAIBHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

O1LeHKa «3a4TeHO»

- OTCYTCTBHE HEOOXOMMBIX TEOPETHUECKUX 3HAHUH; JOMYIICHBI OITHOKA
B ONpEICNICHUN MOHATUNA U ONMUCAHUU (PU3MYECKUX 3aKOHOB, SBJICHUU U
MPOIIECCOB, MCKAXEH HMX CMBICT, HE PEUICHBI 3aJadd, HEe IPaBHIBHO
OLIEHUBAIOTCS PE3yIbTaThl U3MEPEHUH;

- HE3HaHHE OCHOBHOTO MaTepHaja y4yeOHOW HpOrpaMMBI, AOMYCKArOTCs
rpyObIe OITMOKH B U3JI0KECHUU.

O1LieHKa «HE 3aYTEHOY
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4.1.3. TectupoBanue
TecTupoBaHHue MCTONB3YETCS AL OLEHKH KadeCTBA OCBOCHMS CIIYIIATEISIMU JONOJTHUTEIHHOM
0011e00pa3oBaTeIbHOM MIPOrpaMMbl 110 OTAEIBHBIM TEMaM WM pasfenaM. TecT mpeacTaBisieT coboil
KOMIUIEKC CTaHJapTU3UPOBAHHBIX 3a/laHUH, TIO3BOJISIOIINE YIIPOCTHTH MPOLEAYPY U3MEPEHHsI 3HAHUIH
U yMeHu# ciymareneil. CiaymarensM BBIAAIOTCS TECTOBbIC 33JaHUs ¢ (pOPMYIHMPOBKOIl BOIPOCOB U
IpeAIoKEeHUEM BbIOpATh OJIMH NPABHIBHBIA OTBET U3 HECKOJIIBKUX BAPUAHTOB OTBETOB.

Ne O1ieHOUHBIE CPEJICTBA Popmupyemie
TumnoBele KOHTPOJBbHBIE 3aJaHUS M (WIM) MHbIE MaTepualibl, HEOOXOAUMBIE IS P enocrtin
OLICHKM 3HAaHMM W  YMEHUH, XapaKTepU3YIOIIUX pe3ylbTaTbl  OCBOCHMS gg;gﬁgg;:g;:fe‘;
JIONIOJIHUTEIbHOM 00111e00pa30BaTeaIbHON NPOrpaMmbl BHOI IpOrpaMMb1

1 B Tabnune npuBeneHbl pe3yabTaThl  ONBITOB  IIO |7 3HaHusl,
ONPENENCHUIO MOAYJIA Cuibl F, ¢ KOTOPOH HyKHO .4 YMEHHUS
BEPTUKAIbHO BHU3 JEMCTBOBAaTh Ha JEPEBSIHHBIA KYOHK C . -
pebpom 10 cm, ans TOro, yToOBl MOTPY3UTh €r0 B BOAY. ! ’

Ilepen HayaloM ONBITOB KyOMK IUIaBal B BOJE. ol N
[TorpemHocTs  u3MepeHus cuabel  coctaBwia 0,1  H. |
Boibepute 06a BepHBIX YTBEp)KIEHUS Ha OCHOBAaHUU 0 | L.

JAHHBIX, IPUBEAEHHBIX B Tabuuue. CYuTaTh, 4TO B KAXKIAOM

U3 ONBITOB KyOUK MTOKOMJICS.

Ne omnbiTa 1 2 3 4 5 6 7 8
Monyns cunel, F.H| 0.2 | 08 | 1,8 | 3.0 | 40 | 50 | 6.0 | 6.0
1) B onbite Ne6 cuna Apxumena, neicTByromas na KyOUK, MEHbILE, YEM B OIIbITE
Ne2.

2) B onbiTe Ne§ kyOuK MOrpy>keH B BOJY IOJTHOCTBIO.

3) Macca ky6uka passa 0,6 Kr.

4) B onbiTe Ne 4 kyOuK norpy>keH B BOJly Ha ITOJIOBUHY CBOETr0 00bEMa.

5) InotHOCTH Ky6uKa paBHa 400 kr/m°.

OTB CT. [‘;II _‘_,_,.,-'-""'"-FFF

Hlapuk  katuTcs 1O  MpsAIMOMY  KesoOy.
V3MeHeHre KOOpAMHATHI IIaphKa ¢ TEUEHHUEM BPEMEHHM B MHEPILHUAIbHON CHUCTEME
oTcyera MokazaHo Ha rpaguke. Ha ocHoBanum sToro rpaduxa BeIOepuUTe 1Ba
BEPHBIX YTBEP)KIEHUS O ABMKEHUU LIapUKa.
1) IlepBble 2 ¢ CKOpPOCTh IIApUKa HE MEHSIACh, a 3aT€M €€ MOJYyJb IOCTEIEHHO
YMEHbILIAJCS.
2) CxkopocTb 11apuKa Bce BpeMs YBEITUUUBAJIACH.
3) IlepBble 2 ¢ cymMMa cuil, AeMCTBOBABIIMX Ha IIapuK, Oblia paBHa 0.
4) 3a nepBeie 3 C WApUK epeMeCTHIICA Ha 1 M.
5) CxopocTh mapuka MOCTETIIEHHO YMEHBIIANACh.
Ortser:

ITocne ymapa maiiba CKOJB3UT BBEPX MO IIEPOXOBATOM HAKIOHHOMN
. V
IUIOCKOCTH C HauyaJlbHOM CKOPOCTBIO °, Kak IOKa3aHO Ha pPHCYHKE, U IOciie

OCTAaHOBKHM COCKOJb3HYJa 00paTtHO. BriOepuTe M3 NMpeasoxKEeHHOro IMepedHs IBa
YTBEPKACHMUS, KOTOpBIE COOTBETCTBYIOT pe3ynbTaram MPOBECHHBIX
HKCIIEPUMEHTAIbHBIX HAOMIONEHUH, U YKQXKUTE HX HOMEpA.

1) Bpemst nBrxeHus 11aifObl BBEpX paBHO BPEMEHH JIBH)KCHHS BHU3.

2) Moaynb MaKCUMaJIbHOW CKOPOCTH IAi0bI TPU ABM)KEHUH BHU3 MEHBIIE 1.
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3) Ilpu nBUKEHUH BBEpX U BHHU3 pabOTa CHIIbI TPEHUS O TUIOCKOCTh OJMHAKOBA.

4) V3meHeHre OTEHIIMATBHON YHEPTHH MIA0ObI IPU IBHKEHUH 0 BEPXHEU TOUYKU
pPaBHO KMHETUYECKOM SHEPruu manobl cpa3y mocie yaapa.

5) Moaynb yckopeHus Iai0Obl NpU JABM)KEHUM BBEPX MEHbILIE, YEM MOAYIb
YCKOPEHHMS IPU IBU>)KCHUH BHU3.

Ortger:

B mkonpHOM n1aboparopun U3y4yaroT KojaeOaHus MPYKUHHOTO MasiTHUKA MIPU
Pa3JIMYHBIX 3HAYEHHUSX )KECTKOCTH MPYKUHBI MasiTHUKA. Kak u3MEHATCS MEepuo ero
KOJICOAHUH M TIEPHOJA W3MEHEHHsI €r0 KWHETHYECKOW AHEPTuH, €CIH YBEITUYUTh
JKECTKOCTh MNPYKUHBI, HE HU3MEHSAs Maccy MasTHuka? JUid KaxXaol BeIMYHMHbI
OIIPEIEIUTE COOTBETCTBYIOIIMM XapakTep €€ U3MEHECHMUS:

1) yBenmautcst 3) HEe U3MEHUTCS
2) yMEHBILIUTCS

3anuiuTe B Ta0IUIly BBIOpaHHbBIE HU(PHI IS KOXKI0W (PU3NUECKON BETHUNHBL.
[{upsl B OTBETE MOTYT IIOBTOPSATHCA.

[Tepuon xonebanuii|[leproa u3mMeHEeHUS] KHHETUYECKOM HEPTUN

N U, K
Mstauk 6pocaI-0T C Ha4YaJIbHOU CKOPOCTBIO OO YIJIOM === = == = =

0 K TOpPHM3OHTYy C OaskoHa BbICOTOH h (cM. puCYHOK).
ConpoTtuBienueM Bozayxa mpeHeOpeub. ['papuku A u b

NPEACTAaBISIIOT COOOW 3aBUCHMOCTH (PM3MYECKUX BEJIWYHH, 0 x
XapaKTepU3YIOIIMX JBHUKEHHE MSYMKA B NpOIECCE IMOJETa, OT
BpeMeHH .

VYcTaHOBHUTE COOTBETCTBUE MEX Y rpadukaMu U PU3MUECKUMH BETUUNHAMH,
3aBUCHUMOCTH KOTOPBIX OT BPEMEHM 3TU Ipa@UKu MOTYT HpeiacTaBiarh. K kaxmnoin
HO3UIUM HEPBOrO CTONOLA MOAOEpUTE COOTBETCTBYIOLIYIO MO3UIHIO BTOPOrO H
3anuIIUTe B Ta0IMIly BBIOpaHHbBIE IU(PBI 10 COOTBETCTBYIOLUIUMH OYKBaMHU.

=
[N |

A b
duznueckue BEJINYNHBI
1) koopauHara X MIuMKa
2) MPOEKIHsI CKOPOCTH MSYUKA HA OCh X
3) KMHETHYeCKasi PHEPTUs MUMKa
4) koopauHaTa Yy MIYMKa

A b
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[TonBeneHHbIN HA PY>KUHE IPY3 COBEPIIAET BHIHYK/ICHHBIE TAPMOHUYECKUE
KoJIeOaHMsSI TIOJ JEHMCTBHEM BHEIIHEH CHIIbI, HM3MEHSIOIICHCS C YacTOTOM V.
YcTaHOBUTE COOTBETCTBHE MEXKIY (PU3UUECKMMH BEIIMUMHAMHU, XapaKTEPU3YIOIIETO
ATOT IPOLIECC, U HACTOTAMU UX U3MEHEHMUS.

K kaxxmomy 31eMeHTy MepBOTO CTOJIOIA MOJ0CPUTE COOTBETCTBYIOIIHMI SJIEMEHT M3
BTOPOTO U BHECHTE B CTPOKY OTBETOB BHIOpaHHBIC MU(PHI MOJI COOTBETCTBYIOLTUMU

OyKBaMH.
dusnyeckre BETUINHBI YactoTa U3MEHEHHUS BEJIMYMH
1
—V
A. Kunerndeckast SHeprus rpys3a 1) 2
b. Cxopocts rpy3a
2)v
3) 2v
A|b
3aBUCUMOCTh TE€MIepaTypbl OAHOIO MOJII OJHOATOMHOTO HAEAIbHOTO rasza
OT JaBJICHHWsA II0Ka3aHa Ha pucyHke. BolOepure wus Ta
HPEUIOKEHHBIX  YTBEPXKICHUH 06a, KOTOpbIE BEPHO 3
R
OTpaXXaroT PE3yJIbTAaThl 3TOT0 IKCIIEPUMEHTA. T 2
1) B npouecce 1-2 06bEM raza ysenuuuics B 3 pasa. 27T, -
2) B mporecce 2-3 ra3 copepiai padoTy. T, | '
3) B nmpouecce 2-3 BHYTpeHHSs DSHeprus rasa -
yYMEHbIIaNach. 0 P

4) B nponecce 1-2 oT ra3a OTBOAMIIHU TEILIO.
5) Konienrpanus rasa B cCOCTOSHUU | paBHA KOHIIEHTPALMK ra3a B COCTOSIHUH 2.
Ortser:

B cocyne HensmeHHOro odbema MpuU KOMHATHOM TemmepaType HaxoIuiIach
CMECh BOJOpoAa U remus, o 1 monb kaxnporo. IlonoBuHy comepxkumoro cocyna
BBITYCTHJIM, a 3areM Jo0aBwim B cocyn | wmonb Bogopoma. Cuwmrtas rasbl
UACaNbHBIMH, a HMX TEMIepaTypy IOCTOSHHOM, BBIOEpUTE W3 TMPEJIOKEHHOTO
NepeyHs J[Ba YTBEPXKIACHMS, KOTOPbIE COOTBETCTBYIOT pe3yJIbTaTaM IPOBEIECHHBIX
AKCIIEPUMEHTATBHBIX UCCIEAOBAHUMN, H YKAXKHUTE UX HOMEpA.
1) [TaprimanpHOE 1aBIeHUE BOJOPOAA YMEHBIIUIIOCH.
2) laBiieHnE CMECH ra3oB B COCY/I€ HE U3MEHUIIOCH.
3) Konnentparus reausi yBeIu4nuiach.
4) B Hayasie ombITa KOHIIEHTPAIMH ra30B ObUTA OJIMHAKOBEIE.
5) B Hauane ompiTa Macchl ra30B ObBUTH OJTMHAKOBBIC.

Ortser:
t
1
Ha prcynke mpenctaBncuel rpaguku 3aBHCHMOCTH r,f’ R
TemrepaTypbl t  JABYX Tea  OJMHAKOBOW  MacChl  OT - |
COOOMERHOr0 MM KonmudecTa Temiothl Q. IepBoHavanbHO ré |
T€j1a HaXOAUJINUCh B TBépI[OM arperaTHOM COCTOAHHHU. 0 ; Q
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Hcnonb3ys naHHble rpadUKOB, BHIOEPUTE U3 MPEIOKEHHOTO NIEPEUHsl 08a BEPHBIX
YTBEPXKIACHUA U YKAKUTE UX HOMEDPA.

1) O0a Tena UMEIOT OAMHAKOBYIO YIIEJIbHYIO TEIUIOTY IUIABJIECHUS.

2) Temnepatypa aBieHus epBoro Tena B 1,5 paza Gosblie, 4em BTOPOTO.

3) Tena MMEIOT OAMHAKOBYIO YAEIbHYI TEIUIOEMKOCTh B TBEPAOM arperaTHoOM
COCTOSIHUHU.

4) Tena MMEIOT OJMHAKOBYIO YAEIbHYIO TEIUIOEMKOCTh B JKHJKOM arperaTHoM
COCTOSIHUHU.

5) YnenbHast TEII0EMKOCTh BTOPOIO Tejla B TBEPJAOM arperaTHOM COCTOSHUU B 3
pasa 0oJbllie, 4eM MEePBOTO.

Ortser:

WneanbHblil OJHOATOMHBIN Ta3 MEPEXOIUT U3 COCTOSHUS 1 B »
coctosHue 2 (cMm. auarpamMmy). Macca raza He Mensercs. Kax
M3MEHSIOTCS IIPU 3TOM 00BEM ra3a U €ro BHYTPEHHSSI SHEprus?

JUis K101 BETMUYMHBI 10A0EpUTE COOTBETCTBYIOIINI XapaKTep
M3MEHEHUS:

1) yBenuuuBaercs

2) yMeHbILIaeTCs

3) He u3MeHseTCs

3anmummre B TAOMUIy BBHIOpaHHBIE HUGPBI JUIS Kaxa0d (pU3NYecKON BETUYHHBL

[{udpsl B 0TBETE MOTYT MOBTOPSTHCS.
O6mweMm rasza BHyTpeHHss 3Heprus rasa

N3menenne coctosHUsI GUKCHPOBAHHOTO KOJUYECTBA
OJIHOATOMHOI'0 MJ€aJbHOIO Tra3a NPOUCXOAUT MO LMKy, 24
MOKa3aHHOMY Ha PUCYHKE.
VYcraHOBUTE ~ COOTBETCTBUE ~ MEXIy  IpolleccaMH U Y
¢uznueckumu BenuuuHaMu (AU — HM3MeHEHHE BHYTpPEHHEU 1
sHepruu; A — paboTa rasa), KOTOpble UX XapaKTepU3YIOT.
K kaxmoli mno3unmuM M3 IEPBOTO CTONOLA NOAOEPUTE T
COOTBETCTBYIOLIYIO TO3MLHUIO W3 BTOpPOro croidua u
3aMyIINTe B Ta0JIMIlY BBIOpaHHbIE HU(PBI 101 COOTBETCTBYIOIIUMHU OYKBaMH.

n

IMpoueccs DusnyecKue BeIHIuHbI
A) nepexon 1 —2 1) AU>0; A=0
b) nepexon 3 — 4 2) AU<0; A=0
3) AU=0; A>0
4) AU=0; A<0
A|B

TemnepaTypy XOJIOAMJIBHUKA TEIUIOBOTO JABUraTess, paboTarouiero 1o
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nukny KapHo, yBenmWumiau, OCTaBUB TEMIIEpaTypy HarpeBaTeis MpPEeKHEH.
KonuuecTBo TEnnoThl, MOJy4E€HHOE Ta30M OT HArpeBaTelsl 3a LUK, HE U3MEHUIOCH.
Kak wm3menwmucs npu stom KIIJ[ TersioBoi MallMHBI U KOJUYECTBO TEIJIOTHI,
OT/IAaHHOE Ta30M 32 LUK XOJIOJMIbHUKY?

JI1st KaX a0l BEIMYUHBI ONIPEACIIUTE COOTBETCTBYIONTUIN XapaKTep
M3MCHCHMUS:
1) yBenuumiach 3) He U3MEHUJIach
2) yMeHbIINIACh

3anummure B TaOuUIly BbIOpaHHBIE LUQPH UId Kaxaod Qusnueckon
BennuuHBL. [{udpel B OTBETE MOTYT MOBTOPSATHCS.
KIIJI renoBoro KommyecTBO TEMIIOTHI, OTAAHHOE Ia30M

JIBUTATEIIS XOJIOJTMTHHHKY 32 ITUKI pabOThI

Ha pucynke npencrasiena snekTpuyeckas 1ens. [lokazanus BKIIOYEHHOTO B
LeMb aMIiepMeTpa JaHbl B amrepax. Kakue dea yTBEp)KIECHHS BEPHO OTPAXaloT
pe3ynbTaThl 3TOTO OMbITa? COHpOTI/IBJ'IeHI/I}I 6aTape171KI/I, KII0Ya U aMmIepMmerpa

’; “-{_)4’ 10m mmuam

f L/
PEeHEOPEKUMO MaJIbL.

1) Eciau wpaeanbHbIl BOJBTMETP MOAKIIOUUTH MApaieIbHO  PE3UCTOpPY €
conpotusiieHueM 3 OM, To ero nokasaHus OyayT paBHbl 3 B.

2) Ha pe3ucrope c conporusieHueM 2 Owm 3a 1 Munyty Bbaenserca 145,2 JIx
TEIUIOTHI.

3) Ilpu mnepememeHuM TMOJN3YHKAa peocTaTa BIPaBO IIOKAa3aHUS aMmIepMeTpa
YBEJIMYUBAIOTCS.

4) Tlpu nepeMelleHUH NOJ3yHKAa peocTaTa BJIEBO HANpsHKEHHWE Ha PEe3UCTOpe ¢
conpotuiieHueM 1 OM yBennuuBaeTcs.

5) OOmiee conpoTuBiIeHUE 1IeNH paBHO 6 OM, €ciM MOJI3YHOK peocTaTa HaXOAUTCs B
KpaiHEeM IIPaBOM IOJIOKEHUH.

Orser:

-

il

1l
f

JIBa He3apsKeHHBIX CTEKISIHHBIX KyOuka 1 W 2 cOMM3MAM BIUIOTHYIO U
IIOMECTUIIM B JJIEKTPUUYECKOE HOJIE, HANPSKEHHOCTh
KOTOpPOTO HaIpaBjieHa TOPU30HTAIBHO BIPABO, Kak
MOKa3aHO B BEpXHEH 4YacTH pHCYHKa. 3areM KyOuKu 1
pa3BUHYIU U YK€ MOTOM YOpaiu 3JeKTPUYECKOe I0JIe E
(HMXKHSISL 4acTh pUCYHKa). BeiOepuTe U3 MpeioskeHHOro - .EJ_ =
NepeyHsi 0éa YTBEP)KIEHUS, KOTOpPbIE COOTBETCTBYIOT
pe3yapTaTam IIPOBEIEHHBIX AKCIEPUMEHTANIbHBIX 1 2
WCCJIEIOBAHMM, U YKQXKUTE UX HOMEpa.

1) ITocne Toro, kak KyOMKU pa3ABHHYIH, 3apsij IEPBOTO
KyOuKa oKa3aJicsi OTpULATENICH, 3apsil BTOPOTO — IOJI0KUTEIIEH.
2) [locne moMerieHus: B 3JEKTPUYECKOE MOJIE JIEKTPOHBI M3 EPBOro KyOuKa craiu
MePEXOAUTH BO BTOPOM.
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3) Ilocne Toro, Kak KyOWMKH pa3IBHHYJIH, 3apsabl O00OMX KyOHWKOB OCTaJIHCh
PaBHBIMU HYIIIO.

4) Jo pazaeneHus KyOMKOB B JIEKTPUYECKOM I10JI€ JieBasi IOBEPXHOCTh 1-ro KyOuka
OblLi1a 3apsyKeHa OTPULIATEIBHO.

5) Ho paznenenuss KyOMKOB B JJIEKTPUYECKOM IIOJIE€ MpaBas MOBEPXHOCTh 2-TO
KyOuka ObuIa 3apspKeHa OTPULATEIIBHO.

Otser:

K akkymynaropy mnoakmroumiau peocraT. Ha pucyHke mnokaszaH rpaduk
W3MEHEHUs CHJIBl TOKa B PEOCTAaTe B 3aBUCHUMOCTH OT €ro CONPOTUBIICHUS.
Bribepure U3 TPEIIOKEHHBIX YTBEPXKICHHH 064, KOTOpPHIE BEPHO OTPAKAIOT
pe3ynbTaThl 3TOTO OIbITA.

I, A
12
10

0 1 2 3 R Om

1) BuyTpeHHee conpoTuBieHue akkymyssitopa pasHo 0,5 Om.

2) OAC akkymynsaropa paBHa 12 B.

3) MouHocTh, BbIIENSEMas B peocTare, YBEIWYMBAETCS IPU YBEIMUYEHUU €ro
conpoTtusiieHus ot 1 10 2 Owm.

4) HampspkeHue Ha peoctare npu cuie Toka 2 A pasHo 5 B.

5) HanpsbkeHue Ha HCTOYHUKE HE 3aBUCUT OT CHJIBI TOKA Yepe3 peocTar.
Ortser:

YcTaHOBHTE COOTBETCTBUE MEXKTY (DU3HMUECKIMH BETMYMHAMHU U UX
eauHuIaMu u3Mepenus B cucteme CH.

K kaxmoii mo3unuu nepBoro cTosidia moadepruTe COOTBETCTBYIOIIYIO
MO3MIIMIO BTOPOTO U 3alMIINTE B TaOIMIly BEIOpaHHbIE UG PHI 101
COOTBETCTBYIOIIMMHU OyKBaMH.

OU3NYECKUE BEJIMYUHBI EJUHULIBI UI3SMEPEHU A
A) eMKOCTh KOHJIEHCATOpa H1d
B) compoTtuBnenue pesucropa 2) 1 0Om
3)1TH
4)1Tn
A|b

K KOHIAM JJIMHHOT'O OJHOPOAHOI'0 MPOBOJHHUKA MPUIIOKCHO HAIPAKCHUC U.
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[IpoBox yKOpOTHIIM BIIBOE€ M HPWIJIOKHIIN K HeMy mpexHee Hampspkenne U. Kax
U3MEHATCS MPH 3TOM MOIIHOCTh TOKA M YAEIbHOE CONMPOTHBIICHHE MPOBOJHUKA?
JInst KayK/10i BEJIMYMHBI ONPE/ICIUTE COOTBETCTBYIOIINH XapaKTep U3MEHEHHS:

1) yBenmuutcs

2) yMEHBIIUTCS

3) He U3MEHUTCS

3anumure B TAaOAUIy BBHIOpaHHBIE HUGPBI JUIS Kaxa0d (pU3nyecKoi BETUYMHBL
Llndpsl B OTBETE MOTYT MTOBTOPSATHCS.

y,I[CJ'IBHOG COIIPOTHUBJICHUC IIPO-

MorHocTs TOKa
BOJHUKA

£
Hctounuk Toka ¢ J/IC BHYTPEHHUM COIIPOTUBJICHUEM [

cHayasa ObUI 3aMKHYT Ha BHEIIHEe conpoTuBieHue R. 3aTreM BHelIHee
COIIPOTHBIIEHUE yMEHbIIMIN. Kak mpu 3TOM M3MEHATCS cujia TOKa B
LENH U HallpsDKEHHE Ha UCTOUYHUKE?

JUis KK 101 BETMYMHBI OIPEAEIUTE COOTBETCTBYIOIUI XapaKkTep U3MEHEHHUS:

1) yBenuuures 3) HE U3MEHUTCS

2) yMEHBIIUTCS

3anummre B TAOMUIy BBHIOpaHHBIE HUGPBI UIS Kaxa0d (pU3NYecKOi BETUYHHBL
Llndpsl B 0TBETE MOT'YT IOBTOPSITHCS.

Cuna Toka B lenu HanpspkeHue Ha MCTOUYHUKE

B Ta6J’II/II_[e IMPUBCJICHA 3aBUCHUMOCTb MCKAY PACCTOAHUCM OT JIMH3BI 10
rpeameTa d u or ;mWH3BI 10 HU300paKEeHUS f. Ha ocHOBaHMM NAHHBIX TaOJIWILIBI
BBIOEPUTE JIBA BEPHBIX YTBEPKICHHS.
doem | 15120 |30 [ 50 |60 |
foom |30 (20 (15 125 12

1) ®okycHoe paccrosnue 10 cMm, TUH3a paccenBarolast.

2) Ontuueckas cwita auH3bl 10 qnpT, TuH3a coOuparomiasi.

3) Tonbko 0HO U300paKEHUE SBJISAETCS YMEHBIICHHBIM.

4) Bo BTOpOM ciiyyae npeaMeT HaxoIuTcs B GoKyce.

5) Bo BTOpOM cityuae npeaMeT HaxOJQUTCs B AIBOMHOM (oKyce.
Orger:

B omnbiTe HUTH Hakana JaMIOYKU PACTIONOXKeHa BOTU3U TTIABHOM ONTHYECKON
OCH TOHKOM JMH3BI C (DOKYCHBIM paccTosiHueM F mMepneHIuKyIspHO 3TOM OCH.
Paccrostaue a ot nuH3BI 10 cnimpanu paBHo 1,5F. CHadana B ombITe UCTIOIB30BAIH
paccemBaloONIyl0 JIMH3Y, a 3aTeéM — COOMpPAOIIyl0. YCTaHOBUTE COOTBETCTBHE
MEX1y BUJIOM JIMH3bI, UCTIOJB30BABIIIEICS B ONBITE, U CBOMCTBaMH U300pakenus. K
KKJIOM TO3WIIMH TEPBOTO CTOJOIA TMOAOCPUTE COOTBETCTBYIOIIYIO TTO3HITHIO

BTOPOTO CTONOIlAa W 3alMIIUTe B Ta0nuily BbIOpaHHBIe [HUQPHI TOX
COOTBETCTBYIOIIMMHU OyKBaMH.
BU/I JIMH3bI CBOMCTBA NU30BPAXEHUS

1) neiicTBUTENBHOE, MEPEBEPHYTOE, |
pa3smepam

A) nuH3a paccenBaromas 2) MHHUMOE, TIPSIMOE, YMEHBIIICHHOE
3) neiicTBUTENBHOE, YBEINYCHHOE, IEPEBY
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b) nuH3a cobuparomas 4) MHAMOE, YBEIIMYEHHOE, TIEPEBEPHYTOE

A b

Heo0xomuMo coOpaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, C TIOMOIIbIO
KOTOPOI MO>KHO OIPEAETUTh COMPOTUBICHUE Pe3UCTOpa. [t TOro MKOIBHUK B3sUT
Oarapeliky, pe3uCTOp M COCIUHHTEIbHBIC MpoBoja. Kakwe aBa mpeamera wu3
OPUBEAEHHOTO HUXKE TepedHss OOOpYyIAOBaHUS HEOOXOJMMO JIOTIOJHUTEIHLHO
UCTIOJIB30BaTh JUUISl POBEACHUS 3TOTO IKCIIEpUMEHTA?

1) peocrar

2) BOJIBTMETP

3) KOHIeHCaTop

4) nuHelKa

5) amnepMmerp

B otBer 3anumuTe HOMepa BEIOPAHHBIX MPEJIMETOB.
Orger:

[lo pesynapTaTam TecTa CHOyLIATENI0 BBICTABISETCS OLIEHKA «OTJIUYHO», «XOPOILIOY,
«yJlOBJIETBOPUTEIBHO» WU «HEYIOBJIETBOPUTEIHHOY.

Kpurepun ouenuBanus orBera (Talil.) MOBOASTCA JO CBEICHHS CIyIIaTeNed A0 Hayaia
TECTUpOBaHUs. Pe3ynbTaT TecTUpOBaHMS OOBABISETCSA CIYLIATEII HEMOCPEICTBEHHO IIOCIE €ro
ClIa4H.

. (% apaswY oTBETOD
OneHka 5 (OTJIUYHO) 80-100
Orenka 4 (X0oporio) 70-79
Onenka 3 (yIoOBIETBOPUTETHHO) 50-69
Ornenka 2 (HEyIOBIETBOPHUTEIILHO) menee 50
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JUCT PETUCTPALIMU U3MEHEHUI

Homep Howmepa sucros Ocnosanue s

BHECCHUS TToamuce
W3MEHEHHUS 3aMEHEHHBIX HOBBIX AQHHYJIUPOBAHHBIX H3MEHEeHMi

Pactmmdposka JlaTa BHEceHUs

noanucu HU3MCHCHUA
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