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1. OCHOBAHUSA ANA BBEAEHUA YYEBHOW OUCLUUMNNUHBI, EE CTATYC

1.1 OcHoBaHuA ANA BBeAEHUA OQUCLUNIINHBLI B y4eOHbIN NnaH:

- ®epepanbHbI roCcyaapCTBEHHbIN OBpa3oBaTenbHbI CTaHAapT Bbicllero obpasoBaHus — Oaka-
naspwmaTt no HanpasneHuto nogrotoekn 19.03.01 bruotexHonorus, yTBepXXAEHHbIM npukasoM MuHuctepcTea
Hayku 1 Bbicliero obpasoBaHus ot 10 aBrycta 2021 r. Ne 736;

- OCHOBHas npodyeccuoHarnbHas obpasoBaTenbHas nporpaMmmMa NOAroToBkM HGakanaspa, No Hanpas-
nexHno 19.03.01 BuotexHonorus, HanpaeneHHOCTb (npodune) MNMuiesasa GroTexHonorus.

1.2 CtaTyCc AUCLMNIIUHLI B y4eOHOM NraHe:
- OTHOCUTCS K 0bsA3aTenbHON YacTu 6noka 1 «Oucunnnuusl» OMOIT.
- ABNSETCS AUCUUNINMHON o0bsisaTensHOn Ans I/I3y‘-IeHVIF|l.

1.3 B pabouyio nporpaMMy AVCUWMIIMHBI B YCTAHOBIIEHHOM TOpsiAke MOryT ObiTb BHECEHbI
MU3MEHEHMS W [OMOSIHEHMS, OCYLUECTBMsIeMble B pamKkax MNaHOBOro €eXerogHoro M CUTyaTUBHOIO
COBEPLLEHCTBOBAHUS, KOTOPble OTpaxatoTcs B N. 9 paGoyeit nporpammel.

2. UENEBAA HAMPABJNIEHHOCTb U NIAHUPYEMbIE PE3YJIbTATbI OBYYEHUA MO AUCUUMNIIUHE.
JIOTMYECKUE N COAEPXATEJNIbHO-METOOUYECKUE B3AUMOCBA3U ANCLUUMIINHDbI
C APYrmMmu guCcumMninMHAMU N NPAKTUKAMU B COCTABE Ororn

2.1 Mpouecc M3y4eHUs AUCUMMNUHBLI B LIENOM HanpaBfieH Ha MoAroToBKy obyyatollerocsi K pe-
LUEHMIO 3aa4y NpodecCMoHanbHOM AEATENbHOCTM CNEAYIOLMX TUMOB: NPOM3BOACTBEHHO-TEXHOOMMYECKMNA,
OpraHM3aLMOHHO-YNPaBIEHYECKNIA, MPOEKTHLIA, NPEAYCMOTPEHHbIX heaepanbHbiM rocyaapcTBEHHbIM 06pa-
30BaTeNbHbIM CTaHgapToM Bbicwero obpasoBanust (PFrOC BO) no HanpaBreHuo NoAroToBKWU, a Takke
OnMOI BO yHuBepcuTeTa, B pamkax KOTOpPOW npenodaeTcs AaHHas gucumnnunHa.

Lenb gucumnnuHbl: yrnybneHme uMerLmnxcs NpeacTaBneHnin n nonyvyeHne HOBbIX 3HAHUA U yme-
HVUA B obnactn dusnku, popmupoBaHme y obyyarLwmxcs orm4eckoro, eCTeCTBEHHOHAy4YHOrO MbILLMEHNS,
npuobpeTeHne n pasBUTME HaBbIKOB NTabOPATOPHOro 3KCMEPUMEHTA, CMOCOOCTBYHOLLUX PELUEHMNI0 YaCTHbIX
npobnem dumsmkn B NpoLecce ganbHenwero npodeccnoHansHoro oby4yeHus, a Takke Ang peLleHnst Hayu-
HbIX 1 MPOM3BOACTBEHHbIX 3a4a4 B OyayLen npodeccnoHanbHOM AeATENbHOCTH.

2.2 MNepeyeHb KoMneTeHUUH, hopMUpYeMbIX B pe3yrbTaTe OCBOEHUsi y4YeGHOWN Aucuum-
NAWHBIL:

B pesynbTate OCBOEHUS AMCUMMNIMHBLI  obydalowuiics [OomkeH obnagatbh  criedyrowumMm
KOMMNEeTEHLUAMMU:

KomMmneTeHuum, Koa v HaumeHo- KoOMMNOHeHTbI KoMNneTeHUWUH,

B (hopMMpPOBaHMUN KOTOPbIX
3ageMCcTBOBaHa AUCLMMIIMHA

BaHWe MHAUKa-
TOpa AocTUXe-

dhopmMupyemMble B pamkax 4aHHOW AUCLMMIUHBI
(kak oXXvaaeMmbli pe3ynbTaT ee OCBOEHUS)

Kon,

HanMeHoBaHne

HUW KOMMNEeTeH-

3HaTb U MOHU-

ymMeTb genatb

BrnageTb HaBblkaMu

umun MaTb (nencrtBoBaTh) (MMeTb HaBbIkM)
1 2 3 4
YHuUBepcanbHble KOMNeTeHLUU
YK-1 CnocobeH ocy- | WO-1yk1: aHanu- | pmusmyeckme Be- | HA KQYECTBEHHOM W | aHanMWUTMYEeCcKoro  pas-
WeCcTBNATb  MOWCK, | 3UpyeT  3ajady, | MUYMHbI,  Kave- | KONMYeCTBEHHOM 6opa 3agauu, Bblgene-

KPUTUYECKUIN aHanu3
N CUHTE3 MHdopma-
Luu, NpUMeHATb
CUCTEMHbIA  NOAXoA
AN pelweHns  no-
CTaBIeHHbIX 3a4au.

Bblaenss ee 06a-
30Bble COCTaBrs-
e, ocy-
liecTBnaeT  ge-
KoMnosuuuio  3a-
nadn.

CTBEHHO M KOIn-
YEeCTBEHHO onwu-
CbiBawLine AB-
neHna npupoasbl,
nX CBA3b.

YPOBHE MPUMEHATb
3aKOHbI PU3MKN ANS
peweHns npodec-
CUOHarnbHbIX 3a4au.

HUA OCHOBHbIX 3aKOHOB,
exauinx B ocHoBe ee
peweHunsa.

MO-2yk-1: Haxoant

OCHOBHblE (PU3U-

NPUMEHATb MOWUCKO-

NnoncKa U Kputmn4yeckoro

n KPUTUYECKUN | YecKkne SABMEHMS; | Bble CUCTEMbI CETU | aHanu3a WHdopMauum
aHanuaupyet dyHOoameHTanb- Internet, TemaTude- | NONYYEHHON C MNOMO-
UHdopMauuto, Hble NoHATUSA, | ckme katanorn 6ub- | weto cetn Internet u
HeobXxoanMmyto 3aKOHbI U Teopumn | nNuoTek (B TOM 4umc- | KaTanoroB 6GubnmoTexk.
ans pelweHus | knaccnyeckor u | ne 36C) ansa nowuc-

NOCTaBEHHOWN COBPEMEHHOM Ka MHdopmaLmu,

3aga4n. ur3MKHN. Heobxogumon  Ans

'B cryqae ecnu ducyunnauHa sisnsemcsi oucyurniiuHoU rno ebibopy obyyaroweeocs, mo nuwemcs crnedyrouult mekcm:
- omHocumcs K QucyurniuHam ro ebibopy;
- fAensiemcsi obs13ameribHOU 071t U3y4YeHusi, ecriu 8bibpaHa obydarouwumcs.
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peweHns npodec-
CMOHarnbHbIX 3a4au.

NO-3yk-1: pac-
cmaTpvBaeT BO3-

MOHATUMHBIN
annapaT, 3aKOHbI

pewatb npodeccy-
oHanbHble 3agauqu,

pelweHuss npodeccuo-
HanbHbIX 3agadv, BblOO-

MOXHble BapuaH- | u KOHLEenuun | HaxoauTb  pasHble | pa ONTUMAarbHOMo BO3-

Tbl peleHusa 3a- | pyHOoameHTanb- | BapuaHTbl pelleHns | MOXHoro crnocoba pe-

Jayn, oueHMBasda | HbiIX  pas3genoB | 3agay, BblOUpaTh | LWeHWs 3agayun.

UX OOCTOMHCTBA M | KNacCU4eckoW W | OnTMMarbHbIA  Cro-

HeLoCTaTKW. COBpEMEHHOW cob pelweHus 3aga-

OU3MKHN. yu.
O6bLwenpodeccroHanbHble KOMNETEHLIMM
OrK-2 | CnocobeH npume- | WO-lonk2:  OCy- | OCHOBbI ~ NOCTa- | MPOBOAWTL  3KCMe- | MOCTAaHOBKU  3KCnepwu-

HATb OCHOBHblEe 3a- | LWEeCTBMAsieT pac- | HOBKA  Pa3HOro | pMMeHTanbHoe Wc- | MeHTa (HaTypHoro,
KOHbl U MeToAbl MC- | YeTbl, aHanuauW- | poga  3KCnepw- | cnefoBaHMe  Mpo- | BbIYMCIUTENBHOrO,
CrnefoBaHWn  ecTe- | pyeT MoMyyYeHHble | MEHTOB  (HaTyp- | LECCOB M SIBNEHWUW, | MMUTALUMOHHOIO U Ap.),
CTBEHHbIX HayK Ans | pesynbTaThbl W | HbI,  BblMKUCIK- | OOPMMATb pe- | o6paboTkn pesynbTa-
peLleHns 3ajay | coctaBnsgeT  3a- | TeMbHbI U T. A4.), | 3ynbTaTbl, WHTEP- | TOB 3KCMEPUMEHTA, WX
npodpeccmoHansHoW | KrtoveHve no | onbiTOB ¥ Ap., | NPETUPOBaTb UX. ocopmneHna B ynob-
OeATenbHOCTL. npoBeAeHHbIM cnocobbl  obpa- HOM M MOHATHOM BUAE

aHanusam, ucrbl-
TaHUAM U uccre-
[oBaHUsAM.

60TkKM pesynbTa-
TOB 3KCMEPUMEH-
TOB, WX WHTEp-
npetauuu, Hayud-
HOro onucaHus u
oopMneHns.

(8 TOM 4ncne ¢ nomo-
b0 nporpamMmmMHoro
obecneyennss  nepco-
HanbHOrO  KOMMblOTe-

pa).




2.3 OnucaHue nokasaTteneun, KpUTEPUEB U1 LUKal OLeHMBAHUSA B paMKax AUCLUNIINHBI (3 cemMecTp)

YPOBHU CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNEeTeHUUs He cop-

MUHUMarbHbIV cpegHun BbICOKUIN
MupoBaHa
OLueHKM chOPMUPOBAHHOCTN KOMMNETEHLUI
2 3 4 5
OueHKa «He 3a4meHOo» OueHka «3aymeHo, | OueHka «3aymeHo, | OueHka «3a4YmeHo,
y008/1em8opuUMmMensHo» | Xopouwlo» OMIIUYHO»
Kon wHauka- MokasaTterns oueHu- XapakTepucTrika COpMUPOBAHHOCTY KOMNETEHUUM dopMbI 1 cpen-
Wnaexc n Topa AoCTU- WHamkaTopsi BaHWs — 3HaHWsI, yme- | KOMMNETEHUs B NnomnHoi CdhopMmpoBaHHOCTb CdopmrposaHHOCTb CdopmurpoBaHHOCTL CTBa KOHTPONS
HasBaHue KEHUII KOM- KOMMETeHLMN HWSI, HaBbIKM (Bnage- | MePe He chopmmpoBaHa. KOMMeTeHLWW CooT- KOMMeTeHLWW B LieNom KOMMeTeHLWW NoSTHO- bopMMpoBaHMs:
KoMmneTeHLmm neTeHLMm HIsT) VmetoLmxcst 3HaHui, BETCTBYET MUHMMArb- | COOTBETCTBYET TpeGo- CTblO COOTBETCTBYET KOMNETEHLMIA
YMEHWIN 1 HaBbIKOB HEAO- HbIM TpeboBaHUAM. BaHuAM. Vimetomxcs TpebosaHnam. Nmeto-
CTaTOYHO ANd peLleHuns Nmetowmxcs 3HaHun, 3HaHWIN, YMEHWUN, LIMXCS 3HAHWUNA, YMEHUN,
npakTnyeckmx (npodec- YMEHWIN, HaBbIKOB B HaBbIKOB 1 MOTMBaLIK HaBbIKOB 1 MOTMBALIMK
CVoHanbHbIX) 3agad LienoM JOoCTaTo4HO B LIENIOM JOCTaTO4HO B MOMHON Mepe JocTa-
ANS peLueHns NnpakTu- ANSA peLleHns cTaH- TOYHO ANS peLleHnst
yeckux (npodpeccuo- AapTHbIX MpakTnye- CMOXHbIX NMPAKTUYECKNX
HarnbHbIX) 3apad ckux (npodpeccuno- (npodpeccrnoHanbHbIx)
HanbHbIX) 3a4a4 3agav
Kputepum oueHnBaHus
YK-1 NO-Lyka [NonHoTa 3Ha- cmsmnyeckue Benu- He 3HaeT cmanyeckune [MoBEPXHOCTHO OpUEH- 3HaeT OCHOBHble thu- YBEepeHHO OpueHTUpy-
HUI YMHbI, KAYECTBEHHO BEMUYMHbI, KAYECTBEHHO TUPYeTCst BO MHOXe- 314eckne BenuymHbI, eTCs BO MHOXeCTBe
W KONMNYEeCTBEHHO N KONMMYECTBEHHO OMNUChI- cTBe husmyeckux se- Ka4eCTBEHHO W KONu- PU3NYECKNX BENNYMH,
onucbiBaloLme AB- BaloLLMe SBMEHNS NPUPO- | FINYMH, KAYECTBEHHO U YeCTBEHHO onucblBa- KayeCTBEHHO 1 Konuye-
JNIeHUA NpupoabIl, Ux Abl, UX CBA3b. KONMYeCTBEHHO OMu- foLme ABneHns npu- CTBEHHO OMUCLIBAIOLLIMX
CBA3b. CbIBaOLLMX SABMEHUS pOAbI, UX CBA3b. SIBMEHWSA Npupoasbl, Ux ig;egfqg;l?_:g
NpupoAkl, NX CBA3b. CBSi3b. 66 ATODHOM
Hannuve yme- Ha Ka4YeCTBEHHOM U He ymeeT npumeHsaTb MpumeHsieT NuLb Ha Ha kavecTBEHHOM YBepeHHO ucnonbayet na 6p P
HWI KOnn4yecTBEHHOM 3aKOHbI PU3VKM AN pe- Ka4yeCTBEHHOM YpOBHe YPOBHE NpUMeHsieT Ha Ka4yeCTBEHHOM U CEZKSTV?A;SS;I_
YPOBHE NPUMEHATb LueHus1 npodeccroHanb- HeKoTOpble 3aKOHbI 3aKOHbI PU3NKN ANs KONMYeCTBEHHOM ’
3aKoHbI husmnkmn ans HbIX 3a4auy. br3nkn ans peLleHns peLleHns Npodeccro- | YPOBHE 3aKOHbI OU3NKM ﬂf;%ﬁ? 3:}?3'
pelueHus npocec- npodeccroHanbHbIX HanbHbIX 3a4au4. ONs pelueHust npodec- Ha‘ﬂ pa6gTa
CUOHanbHbIX 3agad. 3agaud. CUOHanbHbIX 3a4ay. TeCTMpOBaHMé
Hannyve HaBbl- | aHanuTUM4eckoro He Bnageet HaBbikamu MmeeT noBepxHOCTHOE BnapeeTt MuHMMans- B nonHom o6beme Bna- ATOFOBOE TeCTI;I-
KoB (BnageHve pa3bopa 3apaum, aHanutuyeckoro pasbopa npeacTaBneHne o HbIMW OCHOBHbBIMM AeeT HaBblkaMu aHanm- pOBaHMe
OMbITOM) BbleJIeHMs OCHOB- 3agayv, BblaeneHus oc- meToAax aHanuTuye- HaBblKamMy aHanUTN4e- Tuyeckoro pasbopa ’
HbIX 3aKOHOB, ne- HOBHbIX 3aKOHOB, Nexa- ckoro pasbopa 3agaun, | ckoro pasbopa sagauu, 3ajauv, BblaeneHus
Xalux B OCHOBe ee LLMX B OCHOBE €€ peLle- BbIJ€NIEHUSI OCHOBHbIX | BbIJENEHNS OCHOBHbIX OCHOBHbIX 3aKOHOB,
peLueHus. HUSL. 3aKOHOB, Nexallux B 3aKOHOB, Nexallux B nexaliuux B OCHOBE ee
OCHOBE €€ peLleHus. OCHOBE €€ peLUeHuS. peLUeHus.
NO-2yx1 MonHoTa 3Ha- OCHOBHbIe husmnye- He 3HaeT ocHOBHbIE hu- [MoBEpXHOCTHO OpueH- 3HaeT OCHOBHble hu- YBEpEeHHO NpUMeHseT 3auveT c oueH-

HUR

cKue siBneHus; ¢yH-
AameHTanbHble no-
HATUSA, 3aKOHbI N
Teopuu Knaccuye-
CKOW U COBpeMeH-
HOW (PU3MKWU.

3unyeckue siBneHnst; yH-
AaMeHTarbHble NOHATUS,
3aKOHbI M TEOPUM KNaccu-
YeCKOW 1 COBPEMEHHOM
DU3nKN.

TUPYETCsi B OCHOBHbIX
PUINYECKNX ABINEHUSX;
dyHAAMEHTanbHbIX
MOHSITUSIX, 3aKOHaX U
TEopUsAX KIaccu4eckomn
1 COBPEMEHHOW un3n-
KW.

3n4eckue SIBNeHns;
dyHAaMeHTanbHbIe
MOHATUSA, 3aKOHbI 1
TEopun Krnaccuyeckom
1 coBpeMeHHoW unsu-
Ku.

npu peLueHun npodec-
CHOHarnbHbIX 3a4a4
OCHOBHble husnyeckne
ABNeHns; dyHaameH-
TanbHble NOHATUSA, 3a-
KOHbI 1 TEOpUM Knaccu-
YeCKOWN 1 COBpEMEHHOM

KOM, OTYeT Mo
nabopartopHomn
paboTe, KOH-
CMeKT, UHANBK-
AyarnbHoe 3aja-
HWE, KOHTPOJIb-
Has paboTa,




PU3MKN.

Hannuve yme-
HUI

NPUMEHSATb NOUCKO-
Bble CUCTEMbI CeTU
Internet, TemaTnue-
CKue KaTanoru 6u6-
nuoTek (B TOM uncne
9BC) ansa noucka
MHdopmaumm, Heo6-
XoA4MMoWn AnA peLle-
HusA npocdeccuo-
HanbHbIX 3agau.

He ymeeT ucnonbsosatb
MOWNCKOBbIE CUCTEMbI CETU
Internet, TemaTtnyeckme
kaTanorn 6ubnuorek (B
Tom uncne O6C) ans
noucka nHdopmauum,
Heobxoanmon ans petue-
HWS NpodheccnoHanbHbIX
3agjad.

Mpwn pelueHun npakTu-
YecKux 1 TeopeTunye-
CKux npodeccroHarnb-
HbIX 3a4a4 ucnone3yet
HEeKOTOpbIe NOUCKOBbIE
cuctembl cetu Internet,
TeMaTuyeckne karano-
v 6ubnuoTtek (B TOM
yncne 3bC) ansa nomc-
Ka nHdopmauuun.

Ha kayecTBeHHOM
YPOBHE Ucnonb3yeT
NMOUCKOBbLIE CUCTEMbI

ceTu Internet, Tematu-
yeckue katanorn 6ub-
nmoTekK (B TOM yucne

OBC) ansa noucka
MHdopMaLun, Heob-
X0AnMOW Ans peLue-

HUS1 NpodheccrnoHarb-
HbIX 3aau.

YBepeHHO 1cnonb3yeT
NMOMCKOBbIE CUCTEMbI
cetu Internet, Tematu-
Yyeckue katanorv 6ub-
NnoTeK (B TOM yucne
3BC) ana noucka uH-
opMauum, Heobxoam-
MOW O peLleHns
NpogeCcCnoHanbHbIX
3agau.

Hanunuune HaBblI-
koB (BnageHve
OMbITOM)

noucka u KpuTu4e-
CKOro aHanusa uH-
cdopmauum nony-
YEeHHOW C NMOMOLLbIO
ceTtun Internet n ka-
TanoroB 6uénuorek.

He BnageeT HaBblkaMu
nomcka u KpUTUYECKoro
aHanuaa nHdopmauun
NOfy4€HHOM C MOMOLLIbIO
ceTun Internet n katanoros
6mbnunoTek.

MmeeT noBepxHOCTHOE
npeacTtaeneHne o
NOWCKe 1N KPUTUYECKOM
aHanuse nHopmaumu,
Nony4YeHHoM ¢ Nomo-
wbto cetu Internet n
KaTanoros oMbnmnoTex.

Bnageet MuHumans-
HbIMW OCHOBHbLIMM
HaBblkamy Nnoucka u
KpUTUYECKOro aHanmnsa
nHcopmaumm, nony-
YEHHOW C NOMOLLbLO
cetu Internet n kaTta-
noroB 6GUGNMOTEK.

B nonHom o6beme Bna-
[eeT HaBblkamu novcka
N KPUTUYECKOro aHanu-
3a nHopmaumn nosy-
YEHHOW C MOMOLLIbIO
ceTun Internet n katano-
ros 6Gubnuortexk.

TecTupoBaHue,
UTOroBOE TECTU-
poBaHue.

NO-3yk1

[NonHoTa 3Ha-
HUR

MOHATUMHbIN anna-
paT, 3aKOHbI U KOH-
uenuuu oyHaameH-
TaNnbHbIX pa3aenos
Kiaccu4eckomn u
coBpemMeHHoMn pu-
3UKM.

He 3HaeT NOHATUIHbIN
annapar, 3aKOHbI U KOH-
uenumu dyHaameHTanb-
HbIX pa3genoB Knaccuye-
CKOW 1 COBPEMEHHOMN
uU3nKK.

[MoBEepXHOCTHO OpueH-
TUPYEeTCs B MOHATUN-
HOM annapaTe, 3aKo-

Hax 1 KOHLenuusix
dyHAAMEHTanbHbIX
pasgenoB knaccuye-
CKOWN N COBPEMEHHOM

3HaeT OCHOBHbIE Mo-
HSITWS, 3aKOHbI U KOH-
uenumn yHaameH-
TanbHbIX pa3genos
KIaccu4eckon u co-
BPEMEHHON HU3MKN.

YBEPEHHO NpUMEHSIET
npu pelueHnmn npogec-
CVOHarbHbIX 3a4ay
NOHATUINHBIN annapar,
3aKOHbI 1 KOHLenuum
byHOAMEHTarnbHbIX
pa3genoB knaccuye-

PU3NKN. CKOWN 1 COBPEMEHHOM
PU3NKN.
Hanuuune yme- pewaTtb npoceccu- He ymeeT pewatb npo- Peluaet anemeHTap- PelwaeT npodgeccuo- YBepeHHo peluaet
HUIA OHanbHbIe 3apauu, deccroHanbHble 3agayuu, Hble npodeccuoHanb- HanbHble 3ada4n, npodeccroHasnbHbIe

HaxoAuTb pasHble
BapuaHTbl peLleHus
3agadv, BbibupaTb
onTUMarnbHbIN CNo-
cob6 pelueHus 3aaa-
yn.

HaxoauTb pasHble Bapu-
aHTbl peLleHns 3agay,
BblOMpPaTL ONTUMarbHbIN
cnocob peLueHus 3agayu.

Hble 3aJaun, HaxoamT
OOVH BapuaHT peLue-
HWSA 3aday, He ymeeT
BbIOMpaTh onTUMarnb-
HbI cnocob pelueHns
3agauu.

HaxoAuT ABa BapuaH-
Ta pelleHus 3aaay,
BblbMpaeT 13 AByx

onTuManbHbIA cnocob
peLueHns 3agayu.

3afayu, HaxoawuT pas-
Hble BapuaHTbl peLue-
HWUs1 3adad, BblbupaeTt
OoNTUManbHbIA cnocob
peLleHus 3agaudn.

Hanuuyve HaBbl-
KoB (BnageHve
OMbITOM)

pelweHus npodec-
CUOHarnbHbIX 3agau,
Bbl6opa onTumanb-
HOTrO BO3MOXHOIO
cnoco6a pelueHus
3apaum.

He BnageeT HaBblkamu
peLueHus npogeccuo-
HanbHbIX 3afa4, Bblbopa
ONTUManbHOro BO3MOX-
Horo cnocoba peLueHns
3agauv.

MmeeT noBepxHocTHOE
npeacTaBrieHune o
peLueHun npodeccuo-
HarnbHbIX 3agad, Bbl-
6ope onTumansHo
BO3MOXHOrO criocoba
peLleHnst 3aaaun.

BnapeeT MuHMManb-
HbIMW OCHOBHbIMMU
HaBbIKAMW peLLeHns
npodeccroHanbHbIX
3apad, Bbibopa ontu-
MarnbHOro BO3MOXXHOMO
cnocoba pelueHust
3agauv.

B nonHom obbeme Bna-
OeeT HaBblkaMy pelle-
HMSA NnpodheccnoHanb-
HbIX 3a4ay, Bblbopa
onTuMarnbHOro BO3MOX-
Horo cnocoba pelueHus
3agauv.

3aueT c oueH-

KOM, OTYET Mo
nabopatopHoi

paboTe, KoH-
CMEKT, UHONBU-
dyanbHoe 3aga-
HWe, KOHTPOIlb-

Has paboTa,
TecTMpoBaHue,
UTOroBOE TECTU-

poBaHue.

OriK-2

NO-lonk-

[MNonHoTa 3Ha-
HUR

OCHOBbI NOCTaHOBKM
pas3Horo poaa aKc-
nepuMeHTOB
(HaTypHbI!, BblYUC-
NUTenNbHbIA U T. A4.),
onbITOB 1 Ap., CMno-
cob6bl 06paboTkun
pe3ynbTaToB 3KCNe-

He 3HaeT ocHoBbI NocTa-

HOBKM pasHOro poga akc-

NepuUMeHTOB (HaTypHOro,
BbIYMCTIUTENBHOIO 1

T. A.), ONbITOB U Ap., cno-
coboB 06paboTkm pe-

3ynbTaToB 3KCMEepPUMEH-

TOB, UX MHTepnpeTauuu,

MoBepPXHOCTHO OpUeH-
TUpYyeTCsi B OCHOBax
NMOCTaHOBKW pa3HOro
pona SKCnepuMeHToB
(HaTypHoro, BblMUCIIN-

TENbHOro U T. A.), Onbl-
TOB 1 Ap., B cnocobax
06paboTku pesynbTa-

CB0OOAHO OpUEHTU-
pyeTcsi B OCHoBax
NOCTaHOBKW Pa3HOro
pona 9KCnepuMeHToB
(HaTypHoro, BblMKCIK-
TENbHOro U T. A.), Onbl-
TOB 1 gp., B cnocobax
06paboTku pesynbTa-

B coBeplueHcTBe Bna-
fAeeT ocHOBaMu nocra-
HOBKM pasHoOro poga
3KCMNEepUMEHTOB (HaTyp-
HOrO, BbIMUCNINTENBHOTO
W T.A.), oNbITOB ¥ Ap.,
cnocobamu 06paboTkm
pe3ynbTaToB 3KCMepu-

3aueT c oueH-
KOW, OTYET No
nabopartopHomn
paboTe, KOH-
CMeKT, UHANBK-
ayanbHoe 3afa-
HWE, KOHTPOJIb-
Has paboTa,
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PUMEHTOB, UX UH-
TepnpeTauun, Hay4-
HOro onucaHus u
ocdopmneHus.

Hay4HOro onucaHus n
odopmneHus.

TOB 3KCMNEPVMEHTOB,
UX MHTepnpeTauum,
Hay4HOro onucaHusi n
odopMeHus.

TOB 3KCMEPUMEHTOB,
MX MHTepnpeTauum,
Hay4HOro onucaHus u
0dopMIeHus.

MEHTOB, UX UHTeprpe-
Tauuu, Hay4Horo onw-
caHus 1 opopMIIEHMS.

Hanuuune yme-
HUI

NPOBOAUTL JKCHe-
pUMeHTanbLHoe uc-
crnepoBaHue nNpo-
LleCCOB U ABNEeHUN,
ochopMnATb pe3ynb-
TaTbl, UHTEPNpPETU-
poBaTb UX.

He ymeeT npoBoauntb
3KCMepuUMeHTarnbHoe
nccnegoBaHve npouec-
COB 1 SIBNEHUR, ochopM-

NATb pe3ynbTaTtbl, UHTEP-

npeTupoBaThb KX.

YmeeT npoBoauTb
OTAenbHble aTansbl
3KCMepUMEHTanbHOro
nccnefosaHvs npo-
LIeCCOB 1 SIBNEHUN,
yCrnoBHO 0PopMNSATL
pe3ynbTaTbl, YaCTUYHO
MHTepnpeTnpoBaTh UX.

YMeeT npoBoauTb
3KCnepuMeHTanbLHoe
nccnegosaHue npo-
LIECCOB U1 SIBMEHWUI B
nonHom obbeme, nc-
NbITbIBAeT HE3HAYN-

TenbHble 3aTPyAHEHNS
npv odoopmeHnm
pe3ynbTaToB U KX

MHTEepnpeTauun.

YMeeT NpoBoAnTL 3KC-
nepumeHTasnbHoe uc-
cregoBaHve NpoLeccoB
W SIBMEHWIA B NMOJTHOM
o6beme, opopmMnaTL
pe3ynbTaTbl U UHTEP-
NpeTMpoBaTh UX.

Hanunune HaBblI-
KoB (BnageHve
OMbITOM)

NOCTaHOBKU 3Kcne-
pUMeHTa (HaTypHo-
ro, BbIMUCNUTENbHO-
ro, AMUTaLUOHHOIO
n Aap.), obpaboTku
pe3ynbTaToB 3KCMNe-
pUMeHTa, ux
ocdopmneHus B
yOOGHOM U NOHAT-
HOM Bupe (B TOM
yucrne ¢ NOMoLWbI
nporpamMMHOro
obecne4yeHuns nep-
COHanbHOro KOMMb-
roTepa).

He BnapeeT HaBblkamMu

NOCTAHOBKM 3KCNepuMeH-
Ta (HaTypHOFO, Bbl4ncnun-
TeNbHOro, MUMMTaAUMOHHO-

ro n gp.), obpabotkm
pe3ynbTaToB 3KCrepu-

MeHTa, UX 0hopMIeHus B

YOOOHOM ¥ NOHATHOM
Buae (C NOMOLLbIO Npo-

rpaMMHOro obecneyeHus
nepcoHarnbHOro KOMnbHo-

Tepa).

Bnageet anemeHTap-
HbIMW HaBblKaMu Mo-
CTaHOBKM 3KCNEPUMEH-
Ta (HaTypHOro, BblYnC-
NUTenbHOro, UMMUTaLun-
OHHOTO U Ap.), UCMbl-
TbIBaeT 3aTpyaHEHUN
npu obpaboTke pe-
3ynbTaToOB 3KCNEpPU-
MeHTa, UX odhopmie-
HVS B yAOGHOM 1 Nno-
HATHOM BUAE (C NOMO-
LLbIO NPOrpaMMHOro
obecneyeHus nepco-
HanbHOro KOMnbtoTe-

pa).

Bnageet HaBblkamu
NMOCTaHOBKW 3KCnepu-
MeHTa (HaTypHoro,
BbIYMCIINTESBHOTO,
MMUTALIMOHHOTO U Ap.),
UCNbITbIBAET HE3HAYN-
TenbHble 3aTpyAHEHNS
npu obpaboTke pe-
3ynbTaToB 3KCNepw-
MeHTa, Ux odopmie-
HVS B yAOGHOM 1 Nno-
HSATHOM BUAe (C no-
MOLL|bIO NPOrpamMMHOro
obecneyeHus nepco-
HanbHOro KOMMbioTe-

pa).

YBepeHHo Briageet
HaBblkamW NOCTaHOBKM
aKcnepumeHTa (HaTyp-
HOrO, BbIYUCNIUTENBHO-

ro, UMUTaLMOHHOIO U

ap.), obpaboTku pe-

3ynbTaToB 3KCNEpU-
MeHTa, X oPopMIeHns
B YAOOHOM ¥ MOHATHOM
Buae (C NOMOLLbIO Npo-
rpammHoro obecrneyve-

HWS NepCcCoHanbHOro

KOMMbloTEPA).

TecTupoBaHue,
UTOroBOE TECTU-
poBaHue.




2.3 OnucaHue nokasarteried, KPUTEPUEB U LUKaJ OLLeHMBaHUSA U 3TanoB ()OpMUPOBaHUs KOMMETEHLUIN B paMKax AUCLMINIIUHBI (2 ceMecTp)

YPOBHU CHOPMMUPOBAHHOCTM KOMMETEHLNN

KoMneTeHums He cop-

MUHUMaIbHbIN cpeaHun BbICOKWI
MUpoBaHa
OueHk1 chopMMPOBAHHOCTN KOMMNETEHLIMI
He 3auteHo | 3ayteHo

Xapakrepuctmka ccpopMUpPOBaAHHOCTI KOMMNETEHLIMN

Kog nHamka- KomneTeHumnsi B NonHow 1. CchopMMPOBAHHOCTE KOMMETEHLIMN COOTBETCTBYET MUHUMATIbHbBIM dopMbI 1 cpef-
Wnaexc n Topa 4OCTU- | VHAKaTopb! KoM- MNokasatenb OUEHNBA- | viepe He chopMMpoBaHa. | TPEGOBAHNSAM. VIMEIOLIMXCS 3HAHMIA, YMEHWI, HABbIKOB B LIENIOM I0CTa- |  c1pa KOHTpONS
HasBaHue JKEHUIA KOM- neTeHLNM HVA — 3HAHNA, YMEHIA, | | vetowmxcst 3HaHWIA, TOYHO 4151 PELUEHUs NPaKTUYeCcKnX (MpotheccroHarbHbIX) 3agau. bopMMpoBaHMs!
KomneTeHLmmn neTeHLMM HaBbIku (BNafeHus) YMEHUI1 1 HaBbIKOB Hefo- | 2. ChOPMMPOBAHHOCTL KOMMETEHLMN B LIENIOM COOTBETCTBYET Tpe6o- KOMMETEHLMIA
CTaTOYHO ANS peLleHuns BaHUAM. VIMeIoLMXCS 3HaHWI, yMEHUIA, HaBbIKOB U MOTUBALIMK B LieTNIOM
npakTuyeckux (npodec- [0CTaTO4HO ANS peLleHns CTaHaapTHBIX NpakTuyeckux (npodeccuno-
CMOHanbHbIX) 3aga4 HanbHbIX) 3a4au.
3. CchopmMMpoBaHHOCTL KOMMETEHLMM NONTHOCTLIO COOTBETCTBYET Tpe-
60BaHMAM. VIMEIoLWNXCA 3HAHWIA, YMEHWA, HaBbIKOB M MOTUBALWN B
MOSIHON Mepe AOCTaTOYHO AN PeLleHNs CIIOXKHbIX NPaKTUHECKUX
(npodpeccunoHanbHbIX) 3agaq.
Kputepum oueHnBaHus
YK-1 NO-1yx1 [NonHoTa 3HaHuin chnsnyeckne Bennym- He 3HaeT cmanyeckune 1. [oBEPXHOCTHO OPUEHTUPYETCH BO MHOXECTBE (DN3NYECKMUX BEMUYMH,
Hbl, KAY€CTBEHHO 1 BENNYUHbI, KAYECTBEHHO KayeCTBEHHO W KONUYECTBEHHO OMUCHLIBAIOLLMX SIBNEHWS NPUpOabI, UX
KONnn4ecTBeHHO onu- N KONUYECTBEHHO OMNUCLI- | CBSA3b.
CbiBaoLwme ABNeHNsA BaloLme SBMeHNs Npupo- | 2. 3HaeT OCHOBHbIEe (hMU3NYECKME BEMNYMHBI, KAYECTBEHHO M KOnuye-
npupoAbl, X CBA3b. Obl, UX CBA3b. CTBEHHO OMUCbIBAOLLME SBMNEHUS NPUPOABI, MX CBSI3b.
3. YBEpeHHO OpyeHTMPYEeTCA BO MHOXECTBE (hM3NYECKNX BENUYMH,
KayeCTBEHHO W KONMYECTBEHHO OMUCHIBAIOLLMX ABNEHWS MPUPOAbI, UX
CBS3b. OTyeT no na6o-
Hanunuve ymenun Ha Ka4eCTBEHHOM M He ymeeT npumeHaTs 1. MNpumeHseT NULLIb Ha KA4ECTBEHHOM YPOBHE HEKOTOPbIE 3aKOHbI paTopHol pabo-
KOnn4yecTBEHHOM 3aKOHbI (OM3NKKN ANst pe- UK ANS peLleHns NpodeccroHarnbHbIX 3a4ay. Te, KOHCMEKT,
YPOBHE NPUMEHATb LeHUsa npodeccnoHanb- 2. Ha xa4eCTBEHHOM ypOBHE NMPUMEHSIET 3aKOHbI (U3NKM ANSA PELLUEeHUs | MHAMBUAYaNbHOE
3aKoHbI hn3mnkmu ans HbIX 3a4au. npodpeccroHanbHbIX 3aaad. 3afaHue, KoH-
peweHus npoceccu- 3. YBEpEeHHO UCcnonb3yeT Ha KaYeCTBEHHOM M KONIMYECTBEHHOM YPOBHE TponbHas pabo-
OHanbHbIX 3ag4ay. 3aKOHbI PM3VKM ANS pelleHns MPodecCUoHanbHbIX 3agaq. Ta, TecTmpoBa-
Hanunuve HaBblkoB | aHanuTU4eckoro pas- | He BnageeT HaBblkamu 1. MmeeT noBepxHOCTHOE NpeAcTaBieHne 0 METoAAax aHanmuTUu4Yeckoro HWe, UTorosoe
(BnapeHue onbl- 6opa 3apauu, Bbige- aHanuTuuyeckoro pasbopa | pasbopa 3agay, BblAeneHNst OCHOBHbIX 3aKOHOB, NEXallyX B OCHOBE TecTupoBaHue.
TOM) NeHnsA OCHOBHbIX 3ajayu, BblAeneHns oc- ee peLleHus.
3aKOHOB, Nnexalumx B HOBHbIX 3aKOHOB, nexa- 2. BnageeTt MMHUMaIbHBbIMW OCHOBHBIMW HaBbIKaMW aHaNUTUYECKOro
OCHOBeE €€ peLleHus. LLMX B OCHOBE €€ peLle- pa3bopa 3a4auu, BbIAENEHNS OCHOBHbIX 3aKOHOB, NeXallyX B OCHOBE
HUs. ee peLleHuns.
3. B nonHom o6beme BnajeeT HaBblkaMy aHanUTUYeckoro pasbopa
3a7a4u, BblAeNeHNst OCHOBHbIX 3aKOHOB, NEXaLLX B OCHOBE ee peLle-
HUSA.
NO-2yk1 [MonHoTa 3HaHun OCHOBHble pnsmnye- He 3HaeT ocHOBHbIe hu- 1. [OBEPXHOCTHO OPUEHTUPYETCS B OCHOBHbIX (PU3NYECKUX SABMEHUSAX; OT4eT no nabo-

Ckue siBneHus; yH-
AaMeHTanbHbIe NOoHA-
TUSI, 3aKOHbI U TEOPUN
Knaccu4eckom u co-
BpeMeHHOW PU3nKM.

3u4eckune siBneHust; yH-
[amMeHTanbHble MOHATHUS,
3aKOHbI M TEOPUM Knaccu-
YeCcKoW 1 COBPEMEHHOM
busmkn.

yHAAMEHTaNbHbIX MOHATUAX, 3aKOHAX N TEOPUSX KIacCUYECKON 1
COBpPEMEHHOW hn3mKm.

2. 3HaeT OCHOBHbIe (hmanyeckre ABneHuns; pyHaaMmeHTanbHbIe NoHs-
TWS, 3aKOHbI Y TEOPUM KIMAcCUYECKON U COBPEMEHHON (DU3UNKN.

3. YBepeHHO NpMMeHSeT Npun peLleHnn NpogeccuoHanbHbIX 3agad
OCHOBHblE dhm3nyeckme BneHns; pyHaaMmeHTanbHble NOHATUS, 3aKOHbI

paTopHoW pabo-
Te, KOHCMEKT,

uHavBMayanbHoe
3aflaHune, KOH-

TponbHas pabo-
Ta, TeCTMpoBa-




1 TEOPUM KNacCU4EeCKoM N COBPEMEHHON (DU3MKN.

Hanuuve ymenun

NPUMEHATb NOUCKO-
Bble CUCTEMbI CETH
Internet, TemaTunue-
CKue Katanoru 6u6-
nuoTek (B TOM uucne
9BC) ansa noucka
nHdopmaumm, Heo6-
Xxoaumown Ans pele-
HusA npodeccuo-
HanbHbIX 3agau.

He ymeeT ucnonb3oBarb
NOWCKOBbIE CUCTEMbI CETU
Internet, Tematnyeckne
KaTanorn 6ubnuoTexk (B
Tom yncne O6C) ans
novcka nHcpopmaumu,
Heobxogumon ons pelue-
HUS1 NPOhECCUOHANbHbIX
3agau.

1. MNpu peLLeHnn NpakTUHECcKNX N TEOPEeTUHECKNX NPOECCUOHAMNBHBLIX
3afay ucnonb3yeT HEeKOTOpbIe NMOVNCKOBbLIE cUCTEMBI ceTh Internet, Te-
maTudeckue katanorvu 6Gubnuotek (B Tom ymcne SbBC) ans noucka nH-
copmauun.

2. Ha ka4eCTBEHHOM YPOBHE WUCMOMb3yeT NOUCKOBbIE CUCTEMbI CETU
Internet, Tematnyeckue katanoru Gubnuotek (B Tom ymcne S6C) ana
noucka nHdopmMaumm, HeobxoanMoN ANs peLLeHns NPodeccoHarnb-
HbIX 3a4ay.

3. YBEpeHHO ncrnonb3yeT NoOMCKOBbIE CUCTEMBI ceTu Internet, Tematu-
Yyeckue katanoru 6uénuotek (B Tom uncne SBC) ans novcka nHdgop-
Maummn, HeobXoANMOM ANs peLleHns NpogdeccMoHanbHbIX 3a4ay.

Hanunuune HaBblkoB
(BnapeHue onbl-
TOM)

rnoucka u KputTu4e-
CKOro aHanu3a uH-
chopmaumm nonyyeH-
HOW C NOMOLLbIO CeTH
Internet u katanoros
6ubnuorek.

He BnageeT HaBblkaMu
nouncka un KpUTU4eCKoro
aHanuaa nHdopmauun
NOy4€HHOM C MOMOLLIbIO
ceTun Internet n katanoros
oubnunoTek.

1. imeeT NoBEpPXHOCTHOE NpeAcTaBieHne O NOUCKE U KPUTUYECKOM
aHanuse nHgopmaumm, Nony4eHHon ¢ nomoLLsto cetu Internet n kata-
noros 6GMGNMNOTEK.

2. Bnageet MUHMMarnbHbIMU OCHOBHBLIMW HaBbIkaMu MoUcka U KpuTude-
CKOro aHanusa nHdopmavuu, Nony4eHHon ¢ noMoLLpblo ceTu Internet n
KaTanoros GMGNMOTEK.

3. B nonHom o6beme BnageeT HaBbIkamy MOUCKA N KPUTUYECKOTO aHa-
nn3a uHopmMaLumm Nosy4eHHon ¢ nomoLLbio cetu Internet n katanoros
6MbnunoTek.

HWe, UTOroBoe
TecTMpoBaHue.

MA-3yk1 MonHoTa 3HaHu NOHATUMHbLIN anna- He 3HaeT NOHATUNHBIN 1. [OBEPXHOCTHO OPUEHTUPYETCS B MOHATUIIHOM annapaTe, 3aKkoHax U OTyeT no nabo-
part, 3aKOHbI U KOH- annapar, 3aKOHbl U KOH- KoHUenuusax dyHaameHTanbHbIX pa3fenioB KNaccu4eckon n coBpemMeH- paTopHol pabo-
uenuuu doyHaameH- uenuuu dyHaameHTanb- HOMN UK. Te, KOHCMEKT,
TanbHbIX pa3aenos HbIX pa3fenos knaccuye- | 2. 3HaeT OCHOBHbIE MOHATWSA, 3aKOHbI M KOHUENUMn ddyHAaMeHTanbHbIX | MHAMBUAyanbHoe
Knaccu4eckom u co- CKOW 1 COBPEMEHHOM pas3genoB Krnaccu4eckon U COBPEMEHHOW PU3VKM. 3afaHue, KoH-
BpeMeHHON hU3nKu. PU3NKN. 3. YBepeHHO NpMMEHSsIeT Npu peLleHnn NpogeccuoHarnbHblX 3agad TponbHas pabo-

NMOHATWMHBIV annaparT, 3aKOHbl ¥ KOHLENUMn dyHAaMeHTanbHbIX pas- Ta, TecTmpoBa-
[ENoB KNaccu4ecKow 1 COBpEMEHHOMN (PU3MKM. HVe, UToroBoe
Hannuve ymenun pewaTtb npodeccuo- He ymeeT peluats npo- 1. PewuaeT anemeHTapHble NpodeccroHanbHble 3a4ayv, HaxoauT OAUH TeCcTUpOBaHMe.
HanbHble 3agayu, deccroHanbHbIe 3agauv, BapuaHT pelleHns 3agad, He ymeeT BblbnpaTb ONTMMarnbHbI cnocob
HaxoAuTb pasHble Haxo4uTb pasHble Bapu- peLueHus 3agayu.
BapuaHTbl peLleHus aHTbl peLleHns 3aday, 2. Pewaet npodeccroHanbHble 3a4ayv, HaXoauT iBa BapuaHTa pe-
3apay, BbIoOupaTtb BbIOMpaTh ONTMManbHbIN LUeHns 3afad, BblbrpaeT 13 ABYX ONTUMarbHbI crocob pelueHns 3a-
OnTMManbHbINA Cno- crnocob pelleHns 3agadun. | gadw.
cob pelueHus 3apaum. 3. YBepeHHo peluaeT npodeccroHarnbHble 3a4a4qmn, HaxoauT pasHble
BapuaHTbl peLleHunst 3aaad, BbibmpaeT onTuMarnbHbIN CNocob peLleHns
3ajauu.
Hanuune HaBbIkOB | pelueHus npodeccu- He BnapeeT HaBblkamu 1. meeT NoBEPXHOCTHOE NPEACTaBMEHNE O peLleHnn npodeccmo-
(BnapeHve onbl- OHarnbHbIX 3agad, pelueHusa npodeccuo- HanbHbIX 3a4a4, BbIbope onTMManbHO BO3MOXHOMO crocoba peLueHns
TOM) BblOOpa oNTUManbHO- | HanbHbIX 3a4a4, Bbibopa 3ajauu.
ro BO3MOXHOIO crno- ONTUMAarbHOro BO3MOX- 2. BnageeT MMHUManbHbIMY OCHOBHBIMW HaBblkaMu peLleHns npodec-
coba pelueHus 3apa- Horo cnocoba peLueHns CHOHarbHbIX 3afaY, Bbibopa onTyMarnbsHOr0 BO3MOXHOro cnocoba pe-
um. 3ajauv. LUeHUs 3aJayun.
3. B nonHom ob6beme BnageeT HaBblkaMu peLleHns npoceccuoHanb-
HbIX 3a4a4, Bbibopa ONTMMarnbHOro BO3MOXHOMO cnocoba peLueHus
3ajauu.
OrnkK 2 MA-1onk-2 MonHoTa 3HaHun OCHOBbI NOCTAaHOBKU He 3HaeT ocHoBbI NocTa- 1. NMoBEPXHOCTHO OPUEHTMPYETCSI B OCHOBAX NOCTAaHOBKM pa3HOro poaa Ot4eT no nabo-

pasHoro poaa 3Kcne-
PUMEHTOB (HaTypHbIN,
BbIYUCNUTENbHbIN U
T. 4.), oNbITOB U Ap.,
cnocobbl 06paboTkm

HOBKW pa3HOro pofa aKc-
NepUMEHTOB (HaTypHOro,
BbIYVCIIUTENBHOIO M

T. A.), ONbITOB U Ap., cno-
coboB 06paboTku pe-

3KCMEPUMEHTOB (HaTYPHOTO, BBIYMCIIMTESLHOMO U T. [.), OMbITOB U Ap.,
B cnoco6ax o6paboTky pe3ynbTaToB 3KCNEPUMEHTOB, UX UHTEpNpeTa-
LMK, HAY4HOTO OMMCaHWS N OOPMITIEHNS.

2. CBOBOAHO OPUEHTUPYETCS B OCHOBAX NOCTAHOBKW Pa3HOro poaa
3KCMEPUMEHTOB (HaTypHOrO, BbIYMCIIMTENBLHOIO U T. [.), ONbITOB U Ap.,

paTopHoW pabo-
Te, KOHCMEKT,

uHavBMayansHoe
3aflaHune, KOH-

TponbHasi pabo-
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pe3ynbTaToOB 3Kcne-
PUMEHTOB, UX UHTEp-
npeTauuu, Hay4yHoro
onucaHus u oPopm-
neHwms.

3yNbTaToB 3KCMNEPUMEH-
TOB, UX UHTEpMpeTauum,
Hay4HOro onucaHus n
oopMmneHus.

B cnocobax o6paboTkM pe3ynbTaToB SKCNEPUMEHTOB, UX UHTEPRpETa-
LUK, Hay4yHOro onucaHus U opopmneHus.

3. B coBepLUeHCTBE BnageeT 0CHOBaMyW NOCTAHOBKM pa3HOro poaa
3KCMEePUMEHTOB (HaTYpPHOTO, BLIYUCIIUTENBHOTO U T. A.), ONbITOB U Ap.,
cnocobamu 06paboTku pe3ynbTaToB IKCNEPUMEHTOB, MX MHTEpNpeTa-
LMK, Hay4HOTO OMMCaHNst U OPOPMIEHUSI.

Hanuyne ymenun

NPOBOAUTL KCNepu-
MeHTanbHoe uccrne-
[AOBaHWe NpoLIeccoB
n siBNeHnn, opopm-
NATb pe3ynbTaThl,
WHTepnpeTUpoBaThb
nx.

He ymeeT nposBoaunTtb
3KCMepuMeHTansHoe
nccnegoBaHve npouec-
COB 1 iBMNEHUA, ohopM-
NATb pesynbTaThl, UHTEp-
npeTnpoBaThb UX.

1. YMeeT NpoBOAUTbL OTAENbHbIE 3Tarbl 9KCNEepPUMEHTarNbHOMo Ucchne-
[I0BaHWs NPOLIECCOB U SIBIEHWIA, YCINOBHO 0hOPMISTL pe3yrbTarl,
YaCTUYHO MHTEPNPETUPOBATH UX.

2. YMeeT NpoBoaunTb SKCreprMeHTarnsHoe UccrefoBaHme NpoLeccos 1
SIBMEHUN B NOJIHOM 06beMe, UCMbITLIBAET He3HaUYUTerbHbIE 3aTpyAHe-
HUS NPY 0POPMIEHUM Pe3ynbTaToB U UX MHTEPTIPETALMN.

3. YMeeT npoBoaunTb SKCrneprMeHTarnsHoe UccrefoBaHme npoLeccos 1
SIBNEHUN B NofHOM o6beme, 0hopMnsTL PedynbTaThl U UHTEPNPETU-
poBaThb UX.

Hanunuune HaBblkoB
(BnapeHue onbl-
TOM)

NoCcTaHOBKU 3Kcne-
puMeHTa (HaTypHoro,
BbIYUCITUTENBHOIO,
WMUTaLMUOHHOIO U
Ap.), o6paboTkm pe-
3ynbTaToB 3KCNepun-
MeHTa, nx ocpopmre-
HWSA B yaO6HOM n
NMOHATHOM Bupae (B
TOM Yucne c nomMo-
Wb NPOrPaMMHOro
obecneyeHusi nepco-
HanbHOro KOMMNbIoTe-

pa).

He BnageeT HaBblkamu
NMOCTaHOBKW 3KCNEePUMEH-
Ta (HaTypHOro, BblYUCNU-
TENbHOro, UMUTaLMOHHO-
ro u ap.), obpabotkm
pe3ynbTaToB 3KCrepu-

MeHTa, ux ocopmneHns B

yAO0GHOM U MOHATHOM
BuAe (C NOMOLLbIO Mpo-
rpaMmHoro obecneveHns
nepcoHarnbHOro KOMIMbHo-
Tepa).

1. BnageeT aneMeHTapHbIM/ HaBblkaM1 MOCTAHOBKW 3KCMEPUMEHTa
(HaTypHOro, BbIMMCIIUTENBLHOTO, UMUTALMOHHOTO M Ap.), UCMbITbIBAET
3aTpyAHeHus npu obpaboTke pe3ynbTaToB KCNEpUMEHTa, X 0opM-
neHns B yAo6HOM 1 MOHATHOM BuAe (C MOMOLLbIO NPOrpamMmmHoro obec-
neyYeHns NepcoHanbLHOro KOMMbTEPA).

2. Bnageet HaBblkaMu NOCTAHOBKW 9KCMepUMEHTa (HaTypHOro, BbIUMNC-
NUTENMBHOrO, UMUTALIMOHHOTO U AP.), UCTIbITLIBAET HE3HAYMTENbHbIE
3aTpyAHeHus npu obpaboTke pe3ynbTaToB IKCMEPUMEHTa, X 0hOpM-
neHus B yqobHOM 1 MNOHATHOM BUAE (C MOMOLLbI0 MporpaMmHoro obec-
neYeHns NepcoHanbLHOro KOMMNbTEpPa).

3. YBepeHHo BnageeT HaBblkaMu NOCTaHOBKMN 3KCNepUMeHTa (HaTypHO-
ro, BbIYMCNUTENBHOrO, MMUTaLIMOHHOTO U Ap.), 06paboTkn pesynbTaTos
3KCMepUMeEHTa, X oPopMIIeHNs B yA0OHOM 1 MOHATHOM BuAe (C no-
MOLLIbIO NPOrpamMMHOro obecneyveHns NepcoHanbLHOro KoMneTepa).

Ta, TecTMpoBa-
HWe, UTOroBoe
TecTupoBaHue.




2.4 Ilornyeckue u cogepxaTtenbHble B3aUMOCBA3N QUCLUMIIVUHDBI C
ApYrMMu gucuuniauHamum v npaktukamum B coctase OMNOI

OvcumMnnuHbl, NPakTUKK*, Ha KOTopble onupaeTcs coaep-
aHne faHHOW ANCLMMMUHBI

VHOekc n Hanve-

MepeyeHb TpeboBaHWi,

CHOPMMPOBAHHLIX B X0€ U3y4eHus

npepglwecTeyowmnx

MHaekc n HanveHoBaHue
OUCLMNAWH, NPaKTUK, Ans
KOTOPbIX coAepXaHue aaH-
HOW AMCUMMNINHBI BbICTYNa-

MHOeKe n HaumeHoBaHue
OVCUUNIVH, NPaKTUK, C
KOTOPbIMW AaHHasA AUCLN-
nnvHa oceamBaeTcs na-

HOBaHue (B MOOANbHOCTU «3HATb W MOHU- ST OCHOBO pansnenbHO B Xoe OOHOro
MaTby, <yMeTb AenaTby, «BnageTb cemecTpa
HaBbIKaMn»)
Kypc cpegHero 3HaTb: B51.0.18 OnektpotexHuka n | 61.0.11  AHanutnyeckas
(nonHoro) oblero | —  OCHOBHblE 3aKOHbI U MOHATUS ANIEKTPOHVKA Xmms
obpasoBaHusi No PU3MNKK; B51.0.22 O6opynoBaHue B51.0.07 Uudposble Tex-
avcumnnuHam —  OCHOBHbIE pacyeTHbIE OMOTEXHOMOIMYECKUX NPo- | HOMoruu
«Punsnkay, opmynbi; M3BOACTB
B51.0.05 Buicwas — nporpammMHoe obecneyeHne B51.0.35 Tenno- n xnago-
mMaTemaTuka, TexXHuKa

B51.0.06 NHdop-

KOMMblOTEpA Ha
nonb3oBaTeNbCKOM YPOBHE.

MaLUWNOHHblIE TEX- YMeTb:

Honorun —  NPOW3BOAUTL BLIYUCMEHUS U
pacyeTbl C UCMONb30BaHMEM
OCHOBHbIX 3aKOHOB (hU3MKY;

—  MoaenupoBaTb ousnyeckmne
SAIBMEHNUSI U CUTYaLMOHHbIE
3agayu;

—  MPUMEHsITb MaTeMaTU4ecKnii
annapat ansi peweHus
duanyecknx 3agau;

—  MPOWU3BOAUTL BbIYUCIIEHMS U
mMopgenupoBaTb pusmyeckme
npoLecchl C UICNONb30BaHNEM
nepcoHanbHOro KOMnboTEPA.

BnageTtb HaBblkaMu:

—  pelueHust 3agad no umanke;

—  MOCTPOEHUS PUCYHKOB,
rpacmkos, avarpamm;

—  YTEeHWs OCHOBHOW n
OOMNOMHUTENBHON NUTEpaTypbl
no guauke.

* - NS HEKOTOPbIX AUCLUMIMH NepBOro roga obyyeHus LenecoobpasHo ykasaTb Ha B3aMMOCBS3b C MPEALLECTBYOLLEN NOATOTOBKOM
obyvaloLmxcs B CTapLUen LLKone

2.5 ®opMbl MeTOAUYECKMX B3aMMOCBA3eN AUCLUNIIUHBLI C APYTUMU AUCLUNITMHAMMU U
npaktukamm B coctase OMNOI

B pamMkax metogmdeckon paboTbl NPUMEHSOTCSA criegyrowme hopMbl METOANYECKUX B3aUMOCBSI3EN:

— yYyeT codepaHusi NPeALlecTBYLINX AUCUUMIMH Npyu dOpMMpPOBaHUN paboyver nporpamMmmel no-
cnegyowen oUCUnnsvHbl,

— cornacoBaHue paboyen nporpaMmmMbl NpeaWeCcTBYOLLENA ANCUUMNINHBI BEYLL MM NMpenogaBaTtenem
nocneayoLwen ANCUUNIUHBI;

— COBMECTHOe OOcyxdeHue BedylMMK NpenofaBaTensMy NpeflecTBYOWEN M nocrepyrowen
OVCUMNIUH pe3yrnbTaToB BXOAHOIO TECTUPOBAHUS NO NOCMeAyYoLEeNR AUCLMNINHE;

— yyacTue Beaylwlero npenogasaTensi nocreaylwen AMcuMnnvHbl B npoueaype npuéma 3adve-
Ta/3a4veTa C OLEHKOW MO npeabiayLen.

2.6 CoumnanbHoO-BOCNUTaTENbHbIA KOMNOHEHT AUCLUMAUHbI

B ycnoBusx cosgaHHOW BY30OM COLMOKYNbTYPHOW cpedbl B pesynbTaTe U3y4yeHus OUCLUMIWHBIL
hOpPMMPYIOTCA MUPOBO33PEHNE U LIEHHOCTHbIE OPUEHTaLMU OBYYalOLWUXCS; WHTENnNeKTyanbHble YMeHus,
Hay4yHoe MbllfeHne; CNocCoBHOCTb MCMNOSb30BaTh MOJMyYeHHbIe paHee 3HaHWS, YMEHUS, HaBblkW, pa3BUTUe
TBOPYECKMX Havar.

BocnutaTenbHble 3agayn peanusyoTcs B npolecce o6LeHns npenoaasaTtens ¢ o6yyalowmmincs, B
NCMONb30BaHMN aKTUBHbIX METOA0B 00Yy4eHNs!, NoGYyKaatoLWwmnx obyyatowmxcs NposiBuTb cebsi B COBMECTHOM
OeSTENbHOCTU, MPUHSATE OLIEHOYHOe pelueHne. KonnekTueBHblie BUabl AESTENbHOCTU  CMOCOGCTBYHOT
nprobpeTeHni0 HaBbIKOB PaboTbl B KOJIIEKTUBE, YMEHWUSI ynpaBreHus KonnektueoM. CamocTosiTernbHasi




pabota crnocobcTByeT BblpaboTke Yy 0OyyaloLlMXcs CNoCOBHOCTU MPUMHUMAaTb pPELleHWEe U HaBbIKOB
CaMOKOHTPONS.

Yepes cBs3b ¢ HUPC, ocywecTtBnsiemo Bo BHey4ebHOe Bpemsi, coumnanbHO-BOCMUTATESbHbIN
KOMMOHEHT OPMEHTMPOBAH Ha:

1) apanTauuo u BCcTpavBaHuMe oOyvawowuxca B oOWecTBeHHy XusHb BY3a, ykpenneHue
MEXITMYHOCTHBIX CBSI3EN N YBEPEHHOCTW B NMPaBUbHOCTW BbIGpaHHOM npodeccuy;

2) npoBedeHMEe CUCTEMATUYECKOW W  ueneHanpaBneHHON npodopueHTaumoHHon paboTsl,
dhopmMrpoBaHUE TBOPHECKOIO, CO3HATENbHOrO OTHOLLEHUS K TPYAY;

3) chopmmpoBaHme OBLLEKYNbTYPHBIX KOMNETEHUNIA, YKPENNEeHUe NMYHbIX U FPYNNoBbIX LEHHOCTEN,
00LLeCTBEHHbIX LLIEHHOCTEN, LLEHHOCTN HenpepbIBHOro 06pa3oBaHus;

4) rpaxgaHcKo-npaBoBOe BOCMUTAHUE NIUYHOCTMU;

5) natpuoTudeckoe BocnMTaHWe oby4yarolimxcs, opMUpoBaHUe Moaenn npoceccuoHansHoM
3TVIKW, KYNbTYpbl 3KOHOMWUYECKOTO MbILLIEHUS, AENTOBOro 00OLWeHus.

Ob6beanHeHve anemeHTOB 0Opa3oBaTenbHON Y BOCMUTATENBHOW COCTaBNSLWEN QUCUUMMHBI CNO-
cobcTBYyeT hOPMUMPOBAHMIO OBLLIEKYIIBTYPHBIX KOMMETEHLNIA BbIMYCKHUKOB, KOMMNETEHLMNA COLManbHOro B3a-
UMOJENCTBUS,, CamoOpraHuM3aumm u CcamoynpaBfeHusi, CUCTEMHO-AEATENbHOCTHOIO XapakTepa, co3gaeT
ycnoBus, Heobxoanmble 4N BCECTOPOHHETO Pa3BUTKS JIMHHOCTMW.

3. CTPYKTYPA U TPYAOEMKOCTb YYEEHOU AUCLUMNUHBI

OucuunnuHa nsyyaetcsa Bo 2 cemecTtpe 1 Kypca u 3 cemecTtpe 2 Kypca.
MpopomknteneHocTb 2 cemecTtpa 19 1/6 Hegenb u 3 cemecTpa 17 4/6 Hepenb.

TpyaoemKocTb, 4ac
- ceMmecTp, Kypc*
Bua y4eBroit pabotel 0OYHasa popma 3ao04Hasa opma
2 cem. 3 cem. 1 Kypc 2 Kkypc | 2Kypc
1. KoHTakTHas pa6oTta 84 72 2 8 8
1.1. AyanTopHble 3aHATUSA, BCEro 62 50 2 8 8
- nekumun 18 18 2 2 2
- NpaKkTUyeckne 3aHATMA (BKNoYas ceMynHapbl) 18 8
- nabopaTopHble paboTkl 26 24 6 6
1.2. KoHcynbTauum (B COOTBETCTBUM C Y4€OHbLIM NIaHOM) 22 22
2. BHeayauTopHasi akageMuyeckas paborta 24 36 34 60 96
2.1 ®ukcnpoBaHHbIe BUAbI BHEAyAUTOPHbLIX CaMOCTOSA-
TenbHbIX paboT:
BbinonHeHve u coava/3alimMra MHAMBUAYanbHOro/rpynnoBoro
3ajaHusa B Buage™™*
- UHOuBMAyarnbHoe 3agaHue 6 9
- KOHTpOnbHas paboTa (3a04HoE) 34
fn.SICaMOCTOﬂTeanoe M3yyeHue TeM/BONpPOCOB Nporpam- 6 7 34 20 22
2.3 CamonopgrotoBKa K ayAUTOPHbIM 3aHATUAM 6 10 20 20
2.4 CamonoaroToBKa K y4acTUIO U y4acTue B KOHTPOJbHO-
OLIEHOYHbIX MEpPONPUATUAX, NPOBOAMMbIX B paMKax TekyLLe- 6 10 20 20
ro KOHTPOMNS OCBOEHUSA ANCUMNINHBI (3@ UCKIIOYEHUEM
ydméHHbIx 8 nn. 2.1 — 2.2):
3.1 NonyyeHue 3a4éTa /3ayeTa c OLLEHKOM NO UTOram OCBO- + + 4 4
eHUSA ANCLUNNUHBI
Yacbl 108 108 36 72 108
OBLUAA TpynoeMKOCTb AUCLMUMNIINHDbI: JaveTHLIE eAMNNLI! 3 3 1 > 3

lMpumeyaHue:

* — cemecmp — ANs O4HON N O4HO-3204HON HOPMbI OBYHEHUS, KYPC — AN 3a04HON (hOpMbl 00yHeHUs;

** _ KP/KTI, pedeparal/acce/npe3eHTaumm, KOHTPONbHOW paboTsl (Ana obyyarowmxcsi 3a04HON hopMbl 06y4eHUst), pacyeTHO-
rpacpuyeckon (pacyeTHo-aHanuTU4Yeckon) paboTel 1 Ap.;

4. COOEPXXAHMUE N CTPYKTYPA ancumnninH

4.1 YKpynHeHHas copepxaTeribHas CTPYKTypa AUCLUNIUHBI U
obwas cxema ee peanusauum B y4uebHOM npouecce

Homep 1 HaumeHoBaHWe TpynoemkocTb pasgena u ee pacnpegeneHume no Bu-
pasgena Aam y4yebHon paboThl, Yac.
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y4eBHOM OAMCUMMIMHBI.
YKpynHeHHble TeEMbI pa3fena

AyauTopHas pa6oTa

o8]
>
o
(@]

3 3 S +
® ¥ O 4 = © 1
SlelE|82z 3§ g | o | 2%
O o T 28 5 = 3 oo
©l2|2Ek® & | Z | 8 | g3
© T Q I ST
Q @© © o Fay
C ® @ <
[
1 2 3|4 5 6 7 8 9 10 11
OyHas dopma o6y4eHus (2 cemecTp)
MexaHuka 39 |24| 6 6 12 7 8 2 KOHTponbHasa | YK-1,
pabota OrK-2
MonekynspHas dwusuka n Tep- 31 |16 4 6 6 7 8 2 |TecTupoBaHue| YK-1,
MOAMHaMUKa OrlK-2
OnNeKTpU4ecTBO M MarHeTU3m 38 |22 8 6 8 8 8 2 KOHTponbHasa | YK-1,
pabota OrK-2
lMpomexyTouHasa aTTectaums x | x x x x x x 3aueT
Utoro no aucuunnuuHe| 108 |62 | 18| 18 26 22 24 6
OuHasa popma oby4eHus (3 cemecTp)
KonebaHus 1 BonHbl 29 |12 4 2 6 7 10 3 TectupoBaHue| YK-1,
OrK-2
OnTtuka 58 |30|12 4 14 8 20 3 TectupoBaHune| YK-1,
OlnK-2
ATOMHas n sgepHas usmka 21 | 8 | 2 2 4 7 6 3 TectupoBaHune| YK-1,
OlK-2
lMpomexyTouHasa aTTectaums x | x x x x x x 3a4eT C OLEH-
KOW
Utoro no aucuunnuuHe| 108 | 50 | 18 8 24 22 36 9
3aouHasa hopma ob6yuyeHus (2 Kypc)
MexaHuka 34 | 4| 2 2 30 KOHTponbHaga | YK-1,
paboTta OrK-2
MonekynsapHas dusmka u Tep- 33 3|1 2 30 TectupoBaHue| YK-1,
MOOuHaMuka OrlK-2
OneKTpu4ecTBo 1 MarHeTU3m 37 | 3|1 2 34 KOHTponbHasa | YK-1,
pabota OrK-2
MpomexyTouHasa aTTectaums 4 x | x x x x x x 3aver
Utoro no aucumunnuHe| 108 | 10| 4 6 94
3ao4Hasa hopma oby4yeHus (2 Kypc)
KonebaHus 1 BonHbl 35 (3|1 2 32 10 |tectupoBaHue| YK-1,
OllK-2
OnTuKa 35 (3|1 2 32 10 |tectupoBanue| YK-1,
OllK-2
AToMHasa n saepHas dusmka 34 | 2 2 32 14 |tectnpoBaHue| YK-1,
OlK-2
MpomexyTouHas aTTecTaums 4 x | x x x x x x 3aueT c oueH-
Kom
WTtoro no gaucumnnuHe| 108 | 8 | 2 6 96 34

4.2 JleKUMOHHBLIN KypC.

anMeprlﬁ TemMaTU4YeCKMUM NNaH YTeHUs neKkuun no pasgenam gucunniinHbI
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Homep TpyaoemkocTb No
paspeny, Mcnonbayemble
g < Tema nekumm. OCHOBHbIE BOMPOCH! TEMbI 1ac WHTEpPaKTUBHbIE
() =
Mbl
& =) OuHasn 3aouHast top
g 2 topma topma
2 cemecTp (04HOE) 1 2 Kypc (3a04HoOe)
1 1 MexaHuka 1 ee OCHOBHble pa3aenbl. OCHOBHbIE MOHATUSA 2 2 Nekyus-
1 MoZenn MmexaHukn. OCHOBHbIE MOHATUS KUHEMATUKU BU3yanusauus.
nocTynaTenbHoro ABmxkeHnsi. OCHOBHbIE MOHATUS KUHE-
MaTWKM BpaLLaTenbHOro ABMXEHUS. YpaBHEHUS KUHEMa-
TUKWM NOCTYNaTenbHOro U BpaLLaTenbHOro ABUXEHUS.
2 OCHOBHbIE NOHATUSA OUHAMWKN NOCTYNaTeNbHOro ABK- 2 Jlekuyus-
XeHusi. 3akoHbl HbtoToHa. OCHOBHbIE MOHATUS AUHAMMK- BU3yanusauus.
Kv BpallaTenbHoro ABmxkeHnsi. OCHOBHOW 3aKOH AWHa-
MWKMN BpaLlaTernbHOro ABmkeHns. MexaHuka xugkocTten
1 ra3oB. [laBrneHne B XXMOKOCTU U ra3e. YpaBHEHME He-
pa3pbIBHOCTU. YpaBHeHne bepHynnu u cnegctens us
Hero. BAskocTb (BHYTpeHHee TpeHue). llaMnHapHbIn 1
TYpOYNeHTHbIN pexnMbl TeHeHUs XuakocTen. MeTtoabl
onpegeneHus BA3KOCTU. [ABMKeHNE Ten B XUAOKOCTAX U
rasax.
3 3aKoHbl coXxpaHeHUs B MexaHuke. AHanorusi opmyn 2 Jlekumns-
OVHaMWKW ONsi NOCTynaTenbHOro U BpallaTenbHOro BU3yanusauus.
OBVXEHUS.
2 4 MonekynsapHas dwusuka n TepmoguHamuka. Ctatmuctm- 2 1 Jlexkumsa-
YecKkuii U TepMOANHAMMYECKMI METOAbl UCCrefoBaHMS. BU3yanu3auus.
OCHOBHbIE MONOXEeHNS MONEKYNSAPHO-KMHETUYECKON
Teopun. OcHoBHoe ypaBHeHne MKT v cneacTteusi us
Hero. YpaBHEHNs COCTOSIHUSA MaeanbHOoro rasa. AsneHusi
nepeHoca.
5 OcCHOBHble MOHATUA TepmoanHamukn. Nepeoe Havano 2 Jlexkums-
TEPMOOVHAMUKM U MPUMEHEHME €ro K pasfmyHbIM ras3o- BU3yanu3auus.
BbIM npouieccam. Kpyrosblie npouecch! u nx knaccmdu-
kauusi. MpyHUUN AeNCTBUS TEMNOBOW U XONOLUITbHON
MaLwmHbl. Lukn KapHo. CpaBHeHne koadprUmMeHToB
None3Horo AencTeuns.
3 6 OnekTpuyeckuin 3apsia u ero ceoicTea. 3akoH KynoHa. 2 1 Nekuyus-
OnekTpocTaTU4ecKkoe Mnose 1 ero XxapakTepUCTUKK. BU3yanusauus.
CBA3b Mexay HanpsPKEHHOCTBLIO U MOoTeHumnanom. Teo-
pema aycca n ee NpMMeHeHue.
7 MpoBOAHMKMN 1 ANINEKTPUKN. DNEKTPOEMKOCTb, KOHAEH- 2 Jlekumnsi-
caTopbl. ConpoTuBneHMe NPOBOAHUKOB U €ro 3aBUCK- BU3yanusauus.
MOCTb OT TEMNepaTypbl. YCNOBUs CyLLLEECTBOBAHUSA TOKa.
Cwuna Toka, nnoTHocTb Toka, AC. 3akoHbl OMa. 3aKoHbI
[bxoyns — JleHua, MOLLLHOCTb TOKa.
8 MarnuTHoe none. Baanmopgencteme TokoB. 3akoH Amnie- 2 Nekuyus-
pa. 3akoH Brno — Caeapa — Jlannaca n ero npumeHeHue. BU3yanusauus.
Cwna JlopeHua. NoTok BeKTopa MarHUTHOWM MHOYKLUMK.
PaboTta no nepemeLLeHnto NPoOBOAHUKA C TOKOM B Mar-
HWTHOM none. MarHuTHble CBOMCTBA BELLECTBA.
9 fBneHne anekTpoMarHMTHON nHAyKUMKn. CaMonHaYKUuS, 2 Nekuyus-
B3aWMHas MHAYKLUUS, UHOYKTUBHOCTb. YpaBHeHus Makc- BU3yanusauus.
Benna. TpaHchopmaTopsbl. [eHepaTopbl U ANEKTPOABK-
raTtenm.
OOwas TpyA0EeMKOCTb NTEKLMOHHOrO Kypca 18 4 X
Bcero nekuuii no y4e6Hom . .
. yac M3 HUX B MHTepakTuBHOW hopMe: yac
OVCUMNInHE:
- 04Has hopMa 0byyeHUst 18 - 04Hast hopMa 0byyeHust 18
- 3a04Has popma obyyeHus 4 - 3a04Has popma obyyeHus 4
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3 cemecTp (04HOE), 2 KypcC (3a04HOE)

"apmoHnYeckne HesaTyxatowme konebaHns n nx
napameTpbl. CBo6oAHbIE He3aTyxatLwme konebaHns
MaTepnanbHOM TOYKM U NX XxapakTepucTukn. MasTHu-
Kn (MPY>XWHHBIA, (U3NYECKNIA, MaTEMATNYECKNI) 1
konebatenbHbIN kKOHTYP. CBOGOAHBIE 3aTyxatoLwue
konebaHusa 1 nx aHanus. Anepuoguyeckue npouec-
Cbl. BbIHyXAeHHble konebaHns n nx aHanus. Cnoxe-
Hue konebaHui OAHOro HanpasneHns 1 OAMHaKOBOW
YyacToTbl. CnoxeHune konebaHuii ogHoro Hanpasne-
HWA ¢ BGnnskMmK Yactotamun. brerus.

2

BonHoBble npouecchl 1 nx knaccugukaumns. BonHo-
BOE ypaBHeHWe. XapakTepucTukn BonH. MpocTpax-
CTBEHHbI NEPEHOC 3HEPTMN BONHON. dnekTpomar-

HUTHbIE BOMHbI U UX cBOWCTBA. LLikana anekTpomar-
HUTHbIX BOJSTH.

Jlekunsi-
BU3yanusauus.

Jlekumns-
BM3yanusauusi.

OnemeHTbl reomeTpuyeckon onTukn. OCHOBHbIE 3a-
KOHbl FEOMETPUYECKON ONTUKN. FBNEHWNE NOMHOro
BHYTPEHHero oTpaxeHus. [MNpuamebl. JInH3bl. Xog ny-
yen. Popmyna TOHKON NUH3bLI. OnTu4eckas cuna.

MHTepdepeHuus ceeta. PacyeT nHtepdepeHumnoH-
HOW KapTWHbI OT ABYX UCTOYHNKOB. MIHTepdepeHuns
B TOHKWX nneHkax. Konbua HetoToHa.

Oudpakums ceeta. MNpuHumn MNonreHca — dpeHens.
MeTop 30H ®peHens. Audpakuma GpayHrodepa Ha
ofHon wenu. udpakunoHHas pelwweTka. Paspelia-
towas cnocobHocTb onTuyeckoro npnbopa.

Monsapu3aumsa ceeta. EctecTBeHHbIN 1 NoNApu3o-
BaHHbIA cBeT. 3akoHbl bptocTepa n Mantoca. MNons-
pounabl 1 Ux NpuMeHeHve. BpalleHne nnockoctu no-
napusauuu.

KsaHTOBas npvpoaa nanyyeHus. Tennosoe nsnyye-
HMEe 1 ero xapakTepucTukn. AGCOMNIOTHO YepHoe Te-
1no. 3aKoHbl TEMMOBOro n3ny4vyeHud.

doToadhpekT. 3akoHbl CToneToBa. ekt KomnTo-
Ha. CBeToBoe AaBneHue. KopnyckynspHoO — BONHO-
BOWV Ayanuam.

Nekuyus-
BU3yanusauus.

Jekumns-
BM3yanusauusi.

Nekuyus-
BU3yanusauus.

Jlekumnsi-
BU3yanusauus.

Nekuyus-
BU3yanu3auus.

Jlekumnsi-
BU3yanusauus.

ATom Bogopoaa no Pesepdopay — bopy. MNpoucxox-
AeHne nuHenyYaToro cnektpa sBogopoaa. CepuansHasi
dopmyna. AnemeHTbl huankn atomHoro sapa. N3o-
Tonbl. PagnoaktuBHoOCTb. [paBuna cmeLleHus.
AnepHas peakuusi. 3aKOHbI COXPAHEHUS B SOEPHbIX
peakuusx. LienHas peakuusa genexus. Peakunst cuH-
Tesa. [lyanuam ceoncts matepun. Teopus ge bpon-
ns. CooTHolLeHne HeonpeaeneHHocTen eliseHbep-
ra. YpasHeHue LLpeanHrepa. PelieHne ypaBHeHus
LLipeauHrepa anst HEKOTOPLIX CIy4aEeB.

JNlekunsi-
BM3yanusauusi.

O6wasa TpyaoeMKOCTb JTIEKLMOHHOrO Kypca:

18

2

OOwas TpyaoeMKOCTb NTIEKUMOHHOIO Kypca

36

6

Bcero nekuuii no y4ebHolm gucumnnuHe: | vac M3 HUX B MHTEpaKTUBHOM hopMe: yac

- 04Has popma 0byyeHust 18 - 04Has hopMa 0byyeHust 18

- 3a04Has dopma 0byyeHust 2 - 3a04Has dhopma 0byyeHus 2

lNpumeyaHusi:

- MaTepuanbHO-TeXHNYeckoe obecneveHne NEKUMOHHOro Kypca — cM. Mpunoxexuve 6.

- obecrneyveHne NEKLMOHHOIO Kypca y4ebHolr, y4eOHO-MeToaANYECKOM NMTEPATYPON N MHBIMKU OMBIMOTEYHO-
NHOPMaLMOHHBLIMI pecypcaMu U cpeactsamu obecnedeHns obpasoBaTensHoro npotecca — cM. MNpunoxenust 1 n
2.

4.3 NMprmepHbIN TeMaTU4ECKNI NNaH NPAKTUYECKNX 3aHATUN
no pasgenam AUCLUNIUHbI
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TpyAoEeMKOCTb Mo

Ne
pasgeny, yac.
—_ Tema 3anATuA / Wcnonb3yemble
g g2 g [MpumepHble BONpockl Ha 06CyxaeHue WHTEpaKTUBHbIE Caa3b 3aHs-
o3| E M OYyHas 3a04Had x Tna c BAPC*
= g = (Ans cemmHapCKux 3aHATUI) opma chopma opMbI
82| 8
1 2 3 4 5 6 7
2 cemecTp (04HOE)
PeweHue 3aday Ha memy «MexaHuka» YyebHasa guc- ocn
1 1 1. 3agayn Ha TeMmy «KnHematumka» 2 Kyccus.
2 | 2. 3apgayu Ha Temy «uHamukay 2
3 | 3. 3aga4m Ha TeMy «3aKOHbl COXpaHEeHUA» 2
PeweHue 3ada4y Ha memy «MonekynsapHas - YyebHasa auc- ocrn
5 u3uka u mepMoOuUHaMuKa» Kyccus.
4 | 1. 3aga4m Ha Temy «MonekynspHasa gusnka» 3
5 | 2. 3agauv Ha Temy «TepmoavHamuka» 3
PeweHue 3aday Ha memy «3neKkmpu4ecmeo» 3 YyebHasa guc- ocn
6 1. 3a4a4m Ha Temy «OnekTpocTaTukay Kyccus.
2. 3agaum Ha TeMmy «[1OCTOSIHHbIN 3neKTpuye-
3 CKUIM TOK»
7 | Pewenue 3agay Ha Temy «MarHeTusm» 3 - YyebHasa guc- ocn
1. 3agaym Ha Temy «MarHuTHoe none» Kyccus.
2 3apayn Ha Temy «OneKkTpoMarHWTHas MHOYK-
ums»
Bcero npaktmyeckmx 3aHATUA NO AUCLUMIMHE: yac. M3 HMX B MHTEPAKTUBHOWN hopME: yac.
- 04yHas dopma 06y4eHus 18 - 0YHas popMa 0byyeHust 18
- 3a04Has popma obyyeHust - 3a04Hasa popma oby4eHus
B TOoM yucne B oopme CEMUHAPCKUX 3aHATUIN
- 0YHas popma 0byyeHus
- 3a04Hasa popma obyyeHus
3 cemecTp (04HOE)
4 5 | PeweHue 3aday Ha memy «KonebaHus u eori- 2 - YyebHasa anc- ocCn
HbI» Kyccust.
1. 3agaum Ha Temy «KonebaHusa»
2. 3agaym Ha TeMy «CnoxeHue konebaHuiny
3. 3agayu Ha Temy «BonHbi»
5 6 | PeweHue 3aday Ha memy «leomempudeckas 2 - YyebHasa anc- ocCn
onmukay Kyccust.
1. 3apgaun Ha TeMy «3aKOHbl reoMeTpUYEecKon
ONTUKNY
2. 3aga4m Ha TemMy «JIUMH3bI»
3. 3apgayu Ha Temy «3epkana»
7 | PeweHue 3ada4y Ha memy «KeaHmosasi onmu- 2 - YyebHasa anc- ocCn
Ka» Kyccust.
1. 3agaym Ha Temy «PoToadheKT»
2. 3agaym Ha TeMy «TennoBoe U3ny4yeHne»
3. 3apgaum Ha Temy «BsaumopgencTeue ceeta C
BELLLECTBOMY
6 8 | PeweHue 3ada4y Ha meMmy «AmomHas u si0ep- 2 - YyebHasa anc- ocCn

Has pusuKka»

1. 3agayn Ha Temy «Teopuss atoma Bogopoaa
no bopy»

2. 3aga4ym Ha TEemMy «CTpOGHI/Ie aTOMHOro aapa»

3. 3agayu Ha Temy «PagnoakTMBHOCTbY

Kyccus.

Bcero npaktnyeckmx 3aHAaTUN No AMCLUNNHE:

vac.

/13 HUX B MHTEpaKTMBHOW dhopMe:

vac.

- 0YHast hopma 0byyeHus 8

- OYHas popma 0byyeHus 8

- 3a04Has hopma oby4yeHus!

- 3a04Has oopma oby4yeHus!

B ToM yucne B opme CEMUHAPCKNX 3aHATUMN

- 0YHas hopma 0byyeHus -

- 3a04Has chopma obyyeHust -

* YcnoeHble 0603HaYeHUs:
OCI - npegycMoTpeHa obsizaTenbHas caMonoAroToBka K 3aHsTuio; Y3 CPC — Ha 3aHsTUM BblAaeTcs 3agaHue Ha KoHKpeTHyto BAPC;
MNP CPC — 3aHsaT1e cofepxaTtenbHo basvpyeTcsl Ha pesynbTaTax BbiNonHeHus obyyarowmnmMes koHkpeTHon BAPC.

** B T.4. npu ucnonb3oBaHun matepmanos MOOK «HassaHue», Ha3BaHne BY3a-paspaboTumka, HazBaHue nnatopMbl U CCbifika Ha
KypC (C yKasaHvnem gaTtbl nocrnegHero obpaiyeHust)

lNMpumeyaHusi:

- MaTepuanbHO-TEXHUYECKoe obecneyexne NPaKTU4EeCKNX 3aHATUIN — CM. I'IpvmomeHme 6;
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- obecrneyeHVe MpaKTUYECKUX 3aHSATUIA y4eOHOW, y4eBHO-MeToauYeCcKon nUTepaTypor U UHbIMKU BUBMMOTEYHO-MHEDOPMALIMOHHBLIMMY
pecypcamu 1 cpefcTBamu obecneyeHns obpasoBaTenbHoro npotecca — cM. MNpunoxenns 1 v 2.

4.4 JlabopaTopHbIN NPAKTUKYM.
MpumMepHbIN TeMaTUYeCKU NNaH nabopaTopHbIX 3aHATUN NO pa3genam AUCLUNIIUHbI

Howmep CBasb C .
BAPC )
. 8
1
o TpyaoemkocTb % ¢ . g
= NP, vac. o . @ - S
x ~ C ¥ o =
P a o 0 x E
& = S Q o = X
& o S s 9] ®
= o] - = =g Q
S © Tema nabopartopHoin paboTsl S oa O 5
o o © T Ed
o I g T O I =
= = O o = 0 =
o o o O I
z I X T o o
aQ o O ® 5 0 a
* [®) o S x = =
(] '(G = o o « S ()
5 S g ouHas | saouHasd | Z 2 = % §
8 |8 cbopma | dopma | & 3 2
© @© © | (<) e
o = = 5
<
1 2 3 4 5 6 7 8 9
2 cemecTp (04HOE) U 2 Kypc (3a04Hoe)
1 1 1 Mopsgok 06paboTku pesynbTaToB Npu 2 - + - Pa6oTa B
NPSIMbIX U3MEPEHUSIX. napax.
2 2 OnpegeneHne reoMeTpuU4eckux pasme- 2 - + - Pa6oTta B
pOB TeN U BblYMCNEHME OLLNOOK. napax.
3 3 W3yueHne oBmkeHns Tena 6poLleHHoro 2 - + - Pa6oTa B
nof yrriom K ropusoHTy. napax.
4 4 OnpepeneHne MOMeHTa MHepLUK Tena. 2 2 + - Pa6ota B
napax.
5-6 5 M3yyeHne 3aKOHOB COXpaHEeHUs UM- 4 - + - Pabota B
nynbca v 3Heprum Npu ynpyrom yaape. napax.
2 7 6 Onpegenexne koaddpuumneHTa BA3KO- 2 2 + - Pa6oTta B
CTM XXUOKOCTMU. napax.
8-9 7 OnpepeneHune koachbduumeHTa MNyacco- 4 - + - Pa6oTta B
Ha Ans Bo3gyxa. napax.
3 10 8 MeToabl namepeHnsa ConpoTUBIIEHUNA. 2 - + - Pa6oTta B
napax.
11 9 Onpepnenexue yaensHoOro conpoTmene- 2 2 + - Pa6oTa B
HUSi NPOBOAHMKA. napax.
12-13 10 Onpepenexuve ropM3oHTanbHONM Co- 4 - + - Pa6ota B
CTaBMsAOLLEN MarHUTHOrO Nons 3emnu. napax.
Wtoro 1P O6was TpygoemkocTs JIP 26 6
3 cemecTp (04HOE), 2 KypC (3a04HOE)
4 1 1 VccrnenoBaHue 3aTyxaroLwmx koneba- 2 2 + - Pabota B
HWUI Ha NpuMepe PU3N4eCKoro MasiTHu- napax.
Ka.
2 2 ViccnegoBaHue 3aTyxaloLLmX nekTpu- 2 - + - PaboTa B
Yeckux konebaHuii B KOHTYpE. napax.
3 3 OnpepgeneHune koadbduumeHTa ynpyro- 2 - + - Pa6oTta B
CTW NPYXWHbI. napax.
5 4-5 4 OnpepaeneHne nokasatens npenomne- 4 - + - Pa6oTta B
HUS XXMOKOCTEN Npy NomoLLm pedpak- napax.
ToMeTpa.
6 5 OnpegeneHne napameTpoB cobupato- 2 - + - Pa6oTta B
LLer NMH3bI. napax.
7 6 OnpegeneHve AnvHbI CBETOBOW BOSHbI 2 2 + - Pabota B
C NOMOLLbIO AN PaKLUMOHHON peLLeTKM. napax.
8-9 7 OnpegeneHne KOHUEHTpauun pacTeopa 4 - + - Pa6oTta B
caxapa nonsipumeTpom. napax.
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10 8 VMccnegoBaHue CBOMCTB BaKyyMHOroO 2 2 + - Pa6ota B
doToanemeHTa. napax.
6 11 9 WccnepgosaHue cBOMCTB hoToanoa. 2 - + - PaboTa B
napax.
12 10 "pagynpoBaHne MoHOXpomaTopa. 2 - + - Pa6ota B
napax.
Wtoro JIP Obwasa TpyaoemkocTb JIP 24 6

lMpumeyaHus:

- MaTepuanbHO-TeXHN4eckoe obecneyeHe nabopaTopHOro npakTMkyma — cM. lNpunoxexue 6.

- obecneyeHne nabopaTopHOro NpakTMkyma y4yebHon, y4uebHo-MeToanYecKon nurepaTypon U MHbIMKM BUbnnoTe4Ho-
MHAOPMaLMOHHBIMU pecypcamu 1 cpeactesamu obecneveHusi obpasosaTtenbHOro npouecca — cM. lMNpunoxexune 1 m 2.

4.5 KoHcynbTauumn
KoHcynbTaumm aBnsaoTcsa ogHon M3 oopM pyKoBOACTBa paboTon obyyarolmxcs U oKasaHus UM no-
MOLUM B M3yyeHuun ydebHoro matepmana. OHuM NpoBOASATCHA perynsipHo B mpouecce Bcero nepuoga obyde-

HUA.

5 NMPOrPAMMA BHEAYOUTOPHOW AKALEMUYECKOW PABOTbI
OBYYAKOLLMXCA NO ANCLUUNINHE

5.1 ®dukcupoBaHHble BUAbl BHeayAUTOPHbIX CAMOCTOATENbLHbIX paboT
5.1.1 BbinoniHeHue 1 3almuTa KypcoBOro npoeKkTa no AucuunsvHe
He npegycmoTpeHo y4eBHbIM NnaHoM.

5.1.2 BbinonHeHue n caavya MHAMBUAYaNbLHOMO 3a/aHusA

5.1.2.1 Mecmo uHOueudyasibHO20 3a0aHusi 8 cmpykmype OUCUUMIIUHbI

Paagenbl AaucumnnunHbl, OCBoeHne KOTOpPbIX 06y-
YarnwnmMncd conpoBoXXgaeTca Ui 3aseplLuaeTcd
BbINOJIHEHMEM MHAUBUAYAJIbHOIro 3agaHus

KomneTteHuun, chopmmpoBaHmne/pasBmuTmne KOTopbIX
obecneunBaeTcs B Xo[€e BbIMONTHEHMS

nHaMBMAayanbHoOro sagaHus
Ne HanmeHoBaHue A Ay A

1 «MexaHuka», «MonekynspHas gu- YK-1, OlK-2
3UKa U TEPMOAMHAMUKAY, « DNeK-
TPUYECTBO U MarHETU3M»

2 «KonebaHusa un BonHbl», «OnTUKay, YK-1, OlK-2
«ATOMHasa n sgepHas usmka»

5.1.2.2 lepe4eHb NpUMePHbIX MeM UHAUBUAYanNbHbLIX 3agaHui
UHAueudyanbHoe 3adaHue Ne 1 (2 cemecmp)

— 3apgada Ha Temy «MexaHukay;
— 3apgada Ha Temy «MonekynapHas duauka u TepMoaMHaMuKa;
— 3apava Ha TeMy «ONeKTPUYECTBO U MarHeTu3mM».

UHAueudyanbHoe 3adaHue Ne 2 (3 cemecmp)

— 3apgava Ha Temy «KonebaHus u BOMHbIY;
— 3agava Ha Temy «OnTuka;
— 3apada Ha TeMy «ATOMHas U sgepHas usmnka.

5.1.2.3 MHpopmayuoHHO-Memoduyeckue U MamepuasibHO-mMexHuU4Yeckoe obecrneyeHue npoyecca
6bIMNoJIHeHUsI U(HOUBUAYANbLHOro 3agaHus

1. MatepuanbHo-TexHM4Yeckoe obecneyeHne npouecca BbIMONTHEHUA WMHOMBUAOYAINbHOrO 3ajaHust —
cMm. MNpunoxeHwue 6.
2. ObecneveHune npoLiecca BbINOMHEHUS MHAMBUOYANbHOIO 3a4aHnsi y4eOHoM, y4eBbHO-MeToaNYECKoN
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NNTEPaTYPON N MHBIMU BUONNOTEYHO-MHGOPMALMOHHBIMIU pecypcammn 1 cpeactTeamm obecneyennss obpaso-
BaTeNbHOro npouecca — cMm. MNpunoxexne 1, 2, 3.

LUKANA U KPUETEPUU OLLEHUBAHUA

— «3a4TeHO» MO UHAMBUAYANbHOMY 3aJaHUI0 BbICTABNSETCH, ECNN: a) BCE 3aayn peLleHbl NpaBullb-
HO; 6) 3agaun odopMneHbl No Bcem TpeboBaHNAM (0bs3aTenbHble 9NEeMeHThl: AaHo, HaluTW, pelleHne, Bbl-
MONHEeHbl HeOOXOAMMbIE PUCYHKM U MOCTPOEHUS, FIOTMYECKM BEPHO MOCTPOEHO peLUeHue, 3anucaH U npo-
aHanu3npoBaH OTBET); B) o)OpMIieHMe UHAMBUAYANbHOrO 3aJaHnsi COOTBETCTBYET NpeabsiBsieMbiM Tpe-
60BaHNAM (TUTYMbHbLIN NIUCT);

— «HEe 3a4TeHO» MO WMHAMBMAYanbHOMY 3a4aHUI0 BbICTaBMNSAETCH, €Cnu: a) YacTb 3adad pelleHa He-
BepHO; 6) 3agaym oopMreHbl He B COOTBETCTBUM C TpeboBaHMAMM (OTCYTCTBYET AaHO, He onpeaeneHo YTo
HeobX0AMMO HaWTW, OTCYTCTBYIOT PUCYHKM M NMOCTPOEHUS, OTCYTCTBYET FOrMKa B pelleHun 3agadu, HeT OT-
BeTa); B) ohbopMneHne He COOTBETCTBYET NpeabsaBnseMbiM TpeboBaHMAM.

5.1.2.4 Tunoeble KOHMPOJIbHbIE 3a0aHUsl

TuvnoBble KOHTPOMbHbIE 3a4aHUsA UNN UHblE MaTepuanbl, HeobxoaMMble AN OUEHKN 3HAHUIN, YMEHUI
M HaBbIKOB M (MNK) OnbiTa AEATENbHOCTM, XapakTepusylwmx 3Tanbl (HOPMUPOBAHUS KOMMETEHUUA B
npouecce OCBOeHus obpas3oBaTenbHOMW NporpaMMmbl;  MeToAMYeckMe Martepuansl, onpegensiowue
npoueaypbl OLEHNBAHWA 3HAHUW, YMEHWI, HABbLIKOB U (UNW) ONblTa AeATENbHOCTUN, XapakTepusytoLime aTansbl
dopmmpoBaHua kKomneTeHUu npeacTasneHbl B [NpunoxeHnn 9 «PoHA OLLEHOYHbIX CPeACTB NO ANCLMNMNHE
(nonHas Bepcus)».

5.1.3 NepeyveHb 3agaHM ANA KOHTPONbHbIX paboT
obyuarLwmxca 3ao4Hon popmbl 00yUYeHUs!

O6pa3zey BapmnaHTa Ne1l

1) OnpegenuTb MONSIPHYID Maccy rasa, KOTOpbld npu Temnepatype t=47°C u [aBneHum

MOJlb

2) 2 K2 kucrnopopa 3aHumaroT obbem 1 M° 1 HaxoaaTcs nod AaBneHuem 2 amm. a3 Gbin HarpeT cHa-
yana npw NOCTOSIHHOM AaBneHun Ao obbema 3 M°, a 3aTeM Npu NOCTOSIHHOM 06bEME 0 AABMEHMS!
5 amm. HallTu naMeHeHve BHYTPEHHEN SHeprun rasa, CoBepLUeHHY0 UM paboTy U KONMYeCTBO Ten-

noTbl, NnepegaHHoe rasy. MNocTponts rpaduk. (3,27~106ﬂ9fc © 0,404-10° e 3,67~106ﬂofc)

3 K2

P =0,205 MIla vmeeT NAOTHOCTb p = 0,153’(—23 .(2-10”
M

3) Ol'lpe,D,eJ'Il/ITb rpagueHT NIOTHOCTU YITIEKUCIIONo ra3a B no4ee, ecrnin 4yepes niowanb S =1M2 ee no-

BEPXHOCTU 3a BpeMs t=1¢ B aTMocdepy npoLuern ras Maccon m=8-10"%xz. KoacbpuumneHT and-
2

dyamm D =0,041 (0,02 ke/m®)
C
4) [ByM wapukam ogHoro pasmepa u pasHov Maccel m=30.ue coobwmnm no paBHOMY OAHOUMEHHOMY

3apsigy. Kakon 3apsig Q 6bin coobLleH KaxaoMy Lapuky, ecnv cuna B3anMHOro oTTankuBaHus 3a-
pPsi0oOB ypaBHOBECUNA CUNY B3aMMHOIO NPUTSIKEHUS LUAPUKOB MO 3aKOHY TAroTeHust HototoHa? Lla-

PUKM paccMaTpuBaTh Kak MaTepuarnbHble Touku. (2,58-107°Kx)
5) Tpwu conpotusnenus r,=120mu, r, =400m, r; =10 Ou coeguHeHbl napannensHo. O6wuii ToK B Le-
nn 1 =0,3 4. Haiitn cuny Toka, ngyLiero 4epes conpoTuBreHmE ra. (69 mA)

6) Mo ABYM ANWHHBLIM NapannenbHbIM NPAMbIM MNPOBOAAM TEKYT B MPOTUBOMOMOXHbBIX HanpasBneHnax
TokM |, =14 un 1,=3 4. PacctosiHne mexay nposogamu | =8 cu. Onpegenuts MHAYKLMIO MarHuT-

HOro Mons B TOYKe, HaxoAsLencs Ha NpoAOIPKEHMN NPSIMOW, COeAMHSIIOLLEN NpoBoAa, Ha paccTos-
HUW I =2 cu OT NepBoro nposoja. (4 MxTn)

7) To ABYM AMWHHBLIM NapannenbHbIM NpoBoAam TekyT Toku |, =54 n |, =3 4. PacctosaHue mexay
nposodamn r =10cu . OnpedenuTb CUny B3aMMOLEWCTBUSA, MPUXOASALLYIOCA HA eAuHULY AfUHbBI
nposofoB. Kak u3aMeHMTCA 3Ta cwuna, ecnv npoBoda pasaBuHYTb Ha pacctosHue 1, =30cu ?

(30 mkHIMm; ymeHbnTCS B 3 pasa)
8) Ha BbicoTe h>>1m OT NOBEPXHOCTM CTONA HAaXOAMUTCS TOYEYHLIN UCTOYHUK cBeTa cunon 25 KJ. Ka-
koBa GyaeT OCBELLEHHOCTb B TOYKE, PACMONIOXKEHHOW HaZd UCTOYHMKOM, ECMW Ha NyTu Nyven nome-

CTUTb TOPU3OHTANbHO MMH3Y C onTu4yeckon cunon 1 Jnmp Tak, YToObl UCTOYHUK Haxoawncsl B ee
dokyce? (25 JIk)
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9) benbii cBeT, NnagaoLWnMi HOPMarbHO Ha MbIfbHYIO MMEHKY C NokasaTenemM npenomrneHna n=133 n,
OTPaXeHHbIN OT Hee, AaeT B BUANUMOM CMeKTpe MHTepEepEeHUNOHHbBIN MakCUMyM Ha BOJSIHE OfIMHOMN
A =630 vy 1 BNVKaNLLIMIA K HEMY MUHUMYM Ha BOMHe AnuHon A, =450 ny . KakoBa TonwmnHa nnex-

Kn d, ecnu cuntaTb ee NocTosiHHOM? (300 HM)
10) CornHe4Hble Ny4n NPUHOCAT Ha nnowagb S =1 NOBEPXHOCTU No4Bbl 3Hepruto E =419 x/pic B Mu-

HYTY. KakoBa OOoJ1KHa ObITb TeMnepartypa no4Bbl, yTOObI OHa nm3nydyana Takoe e Konn4ecTtBO 3Hep-
rmm obpaTHO B MupoBoe npocTtpaHcTeo? (60°C)

WKANA U KPUTEPUUA OLEHUBAHUA
BbINOJIHEHUSAI KOHTPOJIbHbIX PabOT CTYyAEHTOB 3a04HOMN POPMbI OOYyUYEeHUsA

— oueHKa «3a4ymeHo» BbICTaBNsAeTcs, ecnu paboTa BbINOMHEHAa B CPOK (B COOTBETCTBUM C
KaneHgapHbIM MnaHom); ogopmiieHa B COOTBETCTBUM C TpeboBaHWAMW, BCe 3agaym cogepxar
HeobxoauMMmble anemeHTbl (gaHo, Hanmtu, CW, oTBeT), pelleHne 3agay COMPOBOXAAETCA
NOSICHEHNAAMM, BbINOSTHEH aHanu3 NonyyYeHHbIX pe3ynbTaTos.

— OUEHKa «He 3aymeHo» BbICTaBnseTcs, ecnu paboTa He npedocTaBreHa B YyKasaHHbI CPoK (B
COOTBETCTBMU C KaneH4apHbIM MiiaHoM); He odopMieHa B COOTBETCTBUN C TpeboBaHaMK, He BCe
3agaym cogepxaT Heobxogumble anemeHTbl (gaHo, Hamtn, CW, oTBeT), pelweHve 3agjad He
CONpOBOXAAeTCs NOSACHEHWAMMW, HE BbINOMHEH aHanu3 Nony4YeHHbIX pe3ynbTaTos.

5.2 CamocTosiTenbHOEe u3yvyeHue TemM

T / = dopma
Homep pasaena €eMa B cocTaBe pasgena/Bonpoc B cocTaBe acyeTHasi TeKyLLero
AMCLINAVHBL TeMbl pa3gerna, BblHECEHHbIe Ha TPYAOEMKOCTb, KOHTPONS! 10
CaMOCTOATENbHOE U3yyeHune yac.
TeMe
1 2 3 4
OuHasga dopma 06y4eHns (2 cemecTp)
1 [MpMMeHeHne 3aKOHOB COXpaHeHUs uMnynbca u 2 KOHCMEKT
3HEpPrum K ynpyromy v Heynpyromy ygapam,
NoHsTME yaapa, knaccudukauus n
XapakTepucTuka yaapos.
2 ABneHns nepeHoca: anddysus, 2 KOHCNEeKT
TENMonpPoOBOAHOCTh, BA3KOCTb: OnpeaeneHme,
YCNOBUA MPOTEKAHMS, 3aKOH.
3 Buabl coeguHeHu anemMeHToB B Liensx 2 KOHCMEKT
NOCTOAHHOIO TOKa. 3aKOHbI MOCTOSIHHOTO TOKa.
3aoyHasa cpopma 0byyeHus (2 kypc)
1 Buagpbl cun B MexaHuke: rpaBuTaLMoOHHas cuna, 10 KOHCMEKT
cuna TsbKecTu, BeC Tena, curna ynpyroctu, cuna
TpeHuUs.
MexaHuyeckas pabota. MOLHOCTL. SHeprus. 12 KOHCMEeKT
2 ABneHuns nepeHoca: auddysuns, 10 KOHCNEeKT
TENnnonpoBOAHOCTb, BA3KOCTL: onpeaeneHue,
YCINOBWSI NPOTEKAHUS, 3aKOH.
3 Buabl coeanHeHnin anemMeHToB B Lensx 12 KOHCNEKT
NOCTOAHHOIO TOKa. 3aKOHbI MOCTOSAHHOIO TOKA.
ABneHune anekTpoMarHUTHON UHAYKUUK (ONbIThI 10 KOHCMEKT
dapages). 3akoH Papages. BpallieHne pamku B
MarHMTHOM rMore.
OuHas copma o6yyeHus (3 cemecTp)
4 OnEeKTPOMarHUTHbIE BOJSTHbI. 2 KOHCMEKT
5 OnTuyeckas aHN30TPONUS. 3 KOHCMEKT
6 OrneMeHTbl KBAHTOBOW MEXaHUKMN. 2 KOHCMEKT
3aoyHasa hopma 0byyeHus (2 kypc)
4 BbiHy>geHHble konebaHus. [lepeMeHHbIN TOK. 2 KOHCNEKT
ONEKTPOMarHuTHbIE BOJTHbI. 4 KOHCMEKT
5 Baaumogencteme anekTpoMarHUTHbIX BOSTH C 4 KOHCMEKT
BELLECTBOM.
OnTuyeckas aHN30TPONUS. 4 KOHCMEKT
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6

Teopus atoma Bogopoaa no bopy.

KOHCNEKT

OnemMeHTbl KBAHTOBOW MEeXaHUKM.

KOHCNEKT

lMpumeyaHue:

- yyebHas, yuebHO-meToanYeckas nutepaTypa u uHble GUGNMoTEYHO-MHGOPMALIMOHHBIE PECYPChI U CpeacTBa obecneyeHnsi camocTos-
TEeNbHOro n3yveHnsi TeM — cM. Mpunoxenus 1-4.

LUKANA U KPUTEPUM OLLEHNBAHUA

- OLEHKa «3a4ymeHo» BbICTaBMAETCH, eCny OB0yYaloLWMNCa NOrMYHO U KPaTKO OhOPMUIT KOHCMEKT, B
KOTOPOM OTpasui BCE 3Ha4YMMble MOMEHTbI (OnpedeneHus, 3aKkOHbl, BEMWYMHbI, NapameTpbl, SABMEHWUS)
n3y4yaemou Tembl.

- OLEHKa «He 3aymeHOo» BbICTaBMNAETCs, ecrnn obydvalwmincs ohOPMUIT KOHCNEKT, B KOTOPOM He
oTpasun Gonbluyld 4acTb 3HAYMMbIX MOHATWUIA (ONpeadeneHns, 3akoHbl, BENWYMHbI, NapameTpbl, ABNEHUS)
n3y4aemow TeMbl, He 3amMeTnN 3aKOHOMEPHOCTEWN.

5.3 CamonoaroTtoToBKa K ayAUTOPHbLIM 3aHATUAM
(KpOMe KOHTPOJbLHbIX 3aHATUN)

3aHaATusA, XapakTep (co- OpraHu3aLVoHHast OBLLI anropuTy PacueTHas
Mo KOTOpbIM [epxarme) OCHOBa TPYAOEMKOCTb,
npeaycMoTpeHa camonoaroToBKku CaMONOATOTOBKM yac
CaMOMOArOTOBKN :
CaMOMnoAroToBka
OyHas dopma o6yyeHus (2 cemecTp)
JlabopaTopHble | O3HakoMneHve MeTtoaunyeckue yka- 1) N3yuntb meToanyeckume 3
3aHATMSA C MeToaMKOn 3aHWs NO NOArOTOBKE | ykasdaHus K nabopaTopHon paboTe.
BbIMOMHEHUS Kk nabopaTopHon pa- 2) N3yuntb/nosToputh
nabopaTtopHon 6oTe n paboyas TeT- TeopeTnyeckMin maTepuman,
paboThbl. pagb. MOSOXEHHbIN B OCHOBY MeToaa
3anonHeHve N3MEpPEHUS, OPUEHTUPYSICb Ha
YacTu oT4yeTa no BOMPOChHI ANsi CAMOKOHTPOIS.
npoBeaeHNIo 3) 3anonHuTb TeopeTUYECKYIO
nabopaTtopHoMn YyacTb paboyeli TeTpaam (Ha ne-
paboThbl. YaTHOM OCHOBeE).
MpakTnyeckne MoprotoBka no MnaH npoBeaeHns 1) O3HakOMUTBLCS C NNaHoM Npo- 3
3aHATUSA Temawm ans pe- NpaKkTU4eCcKnX 3aHs- BEAEHWS NPaKTUYECKNX 3aHATUN.
LeHna 3afau. TUI C yka3aHnem Tem, | 2) M3yunTb/NoOBTOPUTL TEOpPETUYE-
npeseHTauuun nekun- | ckuin maTepuan no Temam, pac-
OHHbIX 3aHATUIA. CMaTpvBaeMbIM Ha NPaKTUYECKOM
3aHATUM.
3) Bbinucatb B TeTpagb OCHOBHbIE
hopMyribl, 3aKOHbI, KOHCTaHTHI,
€OVHULbI U3MEPEHUS.
OuHasa popma oby4yeHus (3 cemecTp)
JlTabopaTopHble | O3HakoMneHve MeToaunyeckue yka- 1) N3yuntb meTognyeckme 5
3aHATUA C METOAMKON 3aHuWs MO NOArOTOBKE | ykal3aHusi K nabopaTopHoi paboTe.
BbIMNOMHEHUS K nabopaTopHol pa- 2) N3yunTb/noBTOpPUTL
nabopatopHoW 60Te u paboyasi TeT- TeopeTnyeckuii MaTepuan,
paboThbl. pagb. MONOXEHHBIN B OCHOBY MeToaa
3anonHeHve N3MepEeHUS, OPUEHTUPYSCb Ha
4YacTu oT4yeTa no BOMPOChHI AAnsi CAMOKOHTPOIS.
npoBeAeHNIO 3) 3anonHUTb TEOPETUYECKYHD
nabopaTtopHoMn yactb pabouyeli TeTpaam (Ha ne-
paboThbl. YaTHOW OCHOBE).
MpakTnyeckne MNogroToBka no lMnaH npoBeaeHus 1) O3HakomMuTbLCA C NNaHOM Npo- 5
3aHATUSA Temawm ans pe- NpaKkTU4eCcKnX 3aHs- BeeHVSA NPaKTUYECKNX 3aHATUNA.
LeHna 3afau. TUI C yka3aHneMm TeM, | 2) M3yunTb/MoBTOPUTL TEOPETUYE-
npes3eHTauuu nekun- | CKkuin matepmwan no Temam, pac-
OHHBbIX 3aHSATUN. CMaTpvBaeMbIM Ha MPaKTUYECKOM
3aHATUM.
3) BeinucaTtb B TeTpaab OCHOBHbIE
hopMyribl, 3aKOHbI, KOHCTAHTI,
eaQUHULbBI U3MEpPEHUS.
3aouHasa hopma o6y4yeHus (2 Kypc)
JTaBopaTopHble O3HakoMneHve MeTogudeckue yka- 1) U3yuntb meToanyeckmne 20
3aHATUSA C METOAMKON 3aHuWSA MO NOArOTOBKE | yKas3aHus K nabopaTopHou paboTe.

BbINOJIHEHUA

K NabopaTopHoii pa-

2) N3yuntb/noBTOPUTL
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nabopaTtopHon

6oTe n paboyas TeT-

TeopeTnyecknin matepuan,

paboThbl. pagb. MONOXEHHBIN B OCHOBY MeToaa

3anonHeHve N3MEpPEHUS, OPUEHTUPYSICb Ha

YyacTu oT4yeTa no BOMPOCHI NSl CAMOKOHTPOISA.

npoBedeHunto 3) 3anonHUTbL TEOPETUYECKYHO

nabopaTtopHon yacTb paboyen TeTpagu (Ha ne-

paboThbl. YaTHOW OCHOBeE).

3aoyHas hopma obyyeHus (2 Kypc)

JTabopaTopHble O3HakoMneHne MeToaudeckue yka- 1) N3yuntb meTognyeckme 20
3aHATUSA C METOAMKON 3aHWSA Mo NOArOTOBKE | yKkasdaHus kK nabopaTopHou paboTe.

BbINOJIHEHUNA

K naGopaTopHoli pa-

2) N3yuntb/noBTOpPUTH

nabopaTtopHon 6oTe n paboyas TeT- TeopeTuyeckMn maTepuman,
paboThbl. pagb. MOMOXEHHBIN B OCHOBY MeToaa
3anonHeHve N3MepEeHUsi, OPUEHTUPYSCh Ha
YyacTu oT4yeTa no BOMPOCHI A CAMOKOHTPOSSA.
npoBeaeHno 3) 3anonHuTb TeopeTUYECKYIO
nabopaTtopHon yacTb paboyer TeTpaam (Ha ne-
paboThl. YaTHOW OCHOBE).

LUKANTA U KPUTEPUMN OLLEHUBAHUA

— OLeHKa «3a4yTeHO» BbICTaBnseTca obydatoemycs ecnym oopMreHa TeopeTudeckas YacTb ot4yeTa
k nabopaTtopHoi paboTe (0OTBETbI HA KOHTPOSIbHbIE BOMPOChHI), COCTaBMEH K KOHCNEKT K MPaKTU4ECKOMY 3aHsi-

TUIO (BbINNCaHbI OCHOBHbIE POPMYJIbl, 3aKOHbI, KOHCTaHTbI, €AUHWLbI U3MEPEHUS BENMUYMH);

— OLleHKa «He 3a4YTeHOo» BblCTaBnseTcsd obydyarolemMycs ecnu He odopmMreHa (MM 4YacTUYHO 0HOPM-
neHa) TeopeTuyeckas 4yacTb oTyeTa Kk nabopatopHon paboTte (OTBETbl HA KOHTPOSbHbIE BOMPOCHI), HE CO-
CTaBMEH K KOHCMEKT K MPaKTU4EeCKOMY 3aHATUIO (HEe BbIMMCaHbl OCHOBHbIE (POPMYIbl, 3aKOHbI, KOHCTaHTbI,

eanHNLUbl N3AMEpPEeHnA BeJ'IVI‘-II/IH).

5.4 CamonogroTtoBKa v y4yactue
B KOHTPOJIbHO-OLLEHOUYHbIX Y4€OHbIX MeponpusaTusx (paborax) NpoBOAUMbBIX B paMKax TeKyLLero
KOHTPOJISi OCBOEHUA QUCLUNITUHbI

HanmeHoBaHwue oue- OxBat obyyato-

CopnepxaTenbHasa XxapakTepucTuka (Tema-

PacueTtHas Tpy-

HOYHOro cpeacTBa LMXCS TU4eckas HanpaBneHHOCTb) OOEMKOCTb, 4ac
1 2 3 4
OyHas dopma 0byyeHus (2 cemecTtp)
BxodHoli PpOHTanNbHLIN OcHoBHble pasfenbl LWKONbHOro Kypca u- -
31KN.
KonmpornbHas pabo- PpOHTanNbHLIN Mo pesynbTatam nsyvyeHus pasgenos 3
ma «MexaHukay, «3neKkTpu4ecTso 1 marHe-
TU3MY.
TecmuposaHue PpOHTanNbHLIN Mo pesynbTaTam usydeHus pasgena «Mo- 3
nekynsipHas dousnka n TepmoanHamMuKa.
OyHas dopma 06yyeHus (3 cemecTp)
TecmuposaHue PPOHTanNbHLIN Mo pesynbTaTam usydeHus pasgenos «Ko- 10
neGaHusi n BomnHbl», «OnTrKa», «ATOMHas
n saepHas pusmka.
3aoyHas dhopma o6y4deHus (2 Kypc)
KonmpornbHas pabo- PPOHTanNbHLIN Mo pesynbTatam nsyvyeHus pasgenos 10
ma «MexaHukay, «3neKkTpu4ecTBo n marHe-
TU3MY.
TecmuposaHue dpOoHTanbHLIN Mo pesynbTaTam usydeHus pasgena «Mo- 10
nekynsipHas dousnka n TepmoanHamMuKa.
3aoyHas dhopma o6y4deHus (2 Kypc)
TecmuposaHue OPOHTanNbHLIN Mo pesynbTaTam usydeHus pasgenos «Ko- 20

ne6aHunsa u BorHbl», «OnTrKa», «AToMHas
1 anepHas uankay.
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6 MPOMEXYTO4YHASA ATTECTALIUA OBYYAIOLLINXCA
Mo PE3YJIbTATAM U3YYEHUA YYEBHOU OUCLUMIIUHDI

6.1 HopmaTtuBHas 6asa nposeaeHus
NPOMEXYTOYHOW aTTecTauumn obyyaroLWmnXcs No pesynbTaTtaMm U3yYeHUs QUCLUNIINHbI:

1) penctytolee «MonoxeHVe O TeKyLLEM KOHTpOse ycreBaeMoCTW, MPOMEXYTOYHOM aTTecTauum obyyalomxcs no
nporpamMMamM Bbicllero obpasoBaHus (GakanaBpuat, cneuuanuteT, MaructpaTypa) U cpegHero npodgeccuoHansHOro

obpasoBanus B PIr60Y BO Omckuin FAY»

6.2. OCHOBHbIe XapaKTepuCTUKU

ﬂpOMe)KyTO"IHOI‘/‘I aTrecrauuu 06yqarou.|.uxc;| no nToram uUsyvyeHumda gUCUnUNInHbI

Uenb
NMPOMEXYTOYHOM aTTecTauum -

yCTaHOBJIEHUE YPOBHSA LOCTUXEHMS KaXablM 00yyatoLmMMcs Lenen
06y4eHns No gaHHOW OUCUMNITNHE, U3MOXKEHHBIX B N.2.2 HAacTOSLLEN
nporpamMmbl

dopma
NMPOMEXYTOYHON aTTecTauum -

3a4eT C OLeHKOM

MecTo npoueaypbl nony4yeHus 3avéta
B rpadhmke yyebHoro npouecca

1) yyactme oby4atoLlerocs B npoueaype nonyyeHus 3adyéra
OCYLLIECTBNAETCA 3a CHET y4eOHOro BpeMeHu (TpyAoEMKOCTH), OTBEAEHHOIO
Ha U3y4yeHne QUCUMMIIVHBI

2) npouenypa npoeoautcs B pamkax BAPO, Ha nocnegHel Hegene
cemecTtpa

OcHOBHbI€e yCrnoBus NONy4YeHUs
obGyyvarowmmcs 3avéra:

1) obyyatowmncs BeiNonHUN Bce BUAbI y4ebHom paboTbl (BKoYas
CaMOCTOATENbHYI0) U OTYMTancs 06 NX BLIMONHEHUW B CPOKM,
yCTaHOBIEHHble rpacdukom y4ebHoro npouecca no ANCUMNIVHE;
2) NpoLén 3akniyYnTeNbHOE TECTUPOBAHME.

Mpoueaypa nonyyeHus 3avéTa -

MeToauueckue maTepuansbl,
onpepgensiowue npoueaypbl
OLeHUBAaHUA 3HaAHWUMN, YMEHUN,
HaBbIKOB:

npeacTaBneHbl B poHAE OLEHOYHbIX CPEACTB MO AUCUMMNNHE
(cm. MpunoxeHue 9)

6.2 OcHOBHbIe XapaKTepPUCTUKMN

ﬂpOMe)KyTO‘IHOVI aTrecrauymm OGy‘-IaK)LI.WIXCH no nToram uUsyvyeHumd QUCUUNINHbI

Lenb npome)Ky'rquoﬁ aTrecTauum -

YCTaHOBIIEHNE YPOBHSA LOCTWXEHMS KaXabIM 00yYatoLMMcs Lenen 1 3agay
06y4eHns No gaHHOW OUCUMNIINHE, N3MOXEHHBIM B N.2.2 HacTosLLEen
nporpamMmbl

PopmMa NPOMEXYTOYHOWN aTTecTauum -

3a4éT

MecTo npoueanypbl nony4yeHns 3ayéta
B rpadhmke yye6HOro npouecca

1) yuyactme oby4atoLlerocs B npoueaype nonyyeHus 3ayéra
OCYLLIECTBNAETCA 3a CHET y4eOHOro BpeMeHu (TpYAOEMKOCTH), OTBEAEHHOTO
Ha U3y4yeHne QUCUMNIIVHBI

2) npouenypa nposoautcs B pamkax BAPO, Ha nocnegHel Hegene
cemecTtpa

OcCHOBHbI€e yCrnoBus NOJTy4eHUs
obGyyvarowmmcs 3avéTa:

1) obyyatowmncs BeINOnHUN Bce BUAbI y4ebHom paboTbl (BKoYas
CaMOCTOATENbHYI0) U OTYMTancst 06 NX BLIMONHEHUW B CPOKM,
yCTaHOBIEHHble rpacdukom y4ebHoro npouecca no ANCLUMNIVHE;
2) NpoLwén 3aknynTenLHoe TeCTUPOBaHme.

Mpoueaypa nonyyeHus 3avéTa -

MeToauueckue maTepuansbil,
onpeaensowme npoueaypbl
OLeHUBAHUA 3HAHWUM, YMEHUN,
HaBbIKOB:

MpenctaBneHbl B PoHAE OLIEHOYHBIX CPEACTB MO AaHHOW y4yebHom
avcumnnuHe (cm. — MpunoxeHne 9)
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7 OBECMNEYEHUE YYEBHOI'O NMPOLIECCA MO AUCUUNITUHE

7.1 BubnuoTteuyHoe, nHchopMaLMOHHOE U MeToAUYECKOe obecneyeHue
y4yebHoOro npouecca no AMcuUunnHe

B cooTBeTCTBMU C OEWCTBYIOLWMMM FOCYAapCTBEHHbIMM TpeboBaHUsMKM Onst peanusauun y4ebHoro
npouecca no avcumnnunHe obecneynsarLLen kadeapon paspabatbiBaeTca U NOCTOSSHHO COBEPLUEHCTBYETCS
yyebHo-meToandveckuin komnnekc (YMK), cooTBeTCTBYOWMIA AaHHOM paboyel nporpamme. Npu paspaboTke
YMK kacbegpa pykoBoACTBYETCS YCTAHOBMEHHbLIMU YHUBEPCUTETOM TpeboBaHUSIMU K ero CTPYKType, coaep-
XaHW0 1 0POPMITEHUIO.

OpraHusaunoHHo-meToau4eckum sapom YMK ssnstoTcs:

- NonHasi Bepcum paboyern nporpaMmmbl y4HeOHON AUCLUNANHBI C BHYTPEHHUMM NpunoxeHnammn NeNe 1-
3,5, 6,8;

- (boHA oueHouHbIX cpeacTs no Hen ®OC (MNpunoxeHue 9);

- MeToguYecKne pekomeHgaumMm ong obyyarLwmnxcs no N3y4eH o ANCUMMIMHBL U MPOXOXOEHUIO KOH-
TPONbHO-OLEHOYHBLIX MeponpusaTun (Mpunoxexne 4);

- MeTogu4veckne pekoMeHgauum npenogasatensam no gucumnnuue (MpunoxeHue 7).

B cocTtaB y4yebGHO-MeTOoaMYEeCKOro KoMmMekca B 00s3aTenbHOM MOpsSAKe Takke BXOOAT MepeynucrneH-
Hble B [punoxeHnsax 1 n 2 UCTOMHUKM y4eOHONM 1 y4ebHO-MeToamYecKkon nHdopmMmaumm, y4ebHble pecypcbl 1
cpencTBa HarnsigHOCTM.

MpunoxeHnsa 1 n 2 K HacToswemy y4ebHO-NPpOrpaMMHOMY AOKYMEHTY B 00s3aTenbHOM nopsake ak-
TyanuanpyeTcs Ha Havano kaxgoro y4yebHoro roga.

OnekTpoHHasa Bepcusa aktyansHoro YMKI, agantvpoBaHHas onsi obyyatolmxcsl, BbICTaBnsieTcs B
nHOpMaLMOHHO-06pa3oBaTeNbHON Cpeae yHuBepcuTeTa.

7.2 UHdopMaLMOHHbIE TEXHONOMMMU, UCNOJb3yeMble NMPU OCYLLeCTBEHUN
obpasoBaTenbLHOro npouecca no AUCUUNIIMHE; COOTBETCTBYIOLWAA UM
MH(OPMaLMOHHO-TEXHOSOrnYecKasi U KoMnbloTepHas 6asa

NHdopMaLnoHHbIe TEXHOTOMMM, UCMOSb3yeMble MPU OCYLLECTBNEHMN obpa3oBaTenbHOro npouecca
no AuCUUNNUHE U cBedeHna 06 MHAOPMAaLIMOHHO-TEXHOMOrMYECKOW M KOMMNbIOTEpHON Gase, Heobxoaumon
ANs npernogaBaHna M U3ydYeHnUs OMCUMNIMHBI, NpeacTaBneHbl B MpunoxeHun 5. [JaHHoe NpunoxeHve B
06s13aTeNbHOM NopsaaKe akTyanMaupyloTcs Ha Havaro Kaxzgoro yyebHoro roga.

7.3 MaTepMaanO-TeXHM‘-IECKoe obecneyeHue yqeGHoro npouecca no gucuunninuHe

CeeneHus 0 maTepuanbHO-TEXHUYECKON Gale, HeobxooMMon Anga peanu3auum NporpaMmmbl QUCLU-
NNuHbl, NpeacTasneHsl B MNpunoxeHnn 6, koTopoe B 0693aTenbHOM NOPsiAKE akTyanuanpyeTcst Ha Hadano
Kaxgoro yyebHoro roga.

7.4. OpraﬂusauMOHHoe obGecne4yeHue yqe6Horo npouecca u cneuuanbHbie TpeGOBaHMH K Hemy
C y4eTOM XapakTepa y‘-leGHOFI paGOTbI no gaucuunninuHe

AyaouTopHble y4eBHble 3aHATUSA MO AUMCUMNIIMHE BedyTcs B COOTBETCTBMM C pacnucaHueM, BHeayau-
TOpHas akagemuyeckasi paboTa opraHu3yeTcsl B COOTBETCTBUM C CEMECTPOBLIM rpachukom BAP u rpacuka-
MU coaun/npuéma/3alumTbl BbiNOMHEHHbIX paboT. KoHCynbTMpoBaHMe 0By4alolmnXcs, M3ydalowmx AaHHYo
AVCLWNIVHY, OCYLLECTBNAETCHA B COOTBETCTBUM C rpaddUKOM KOHCYbTaLMWA.

7.5 KappoBoe obecneyeHue y4e6HOro npouecca no gucumnsimHe

CeepneHus 0 kaapoBoM obecreyeHun y4eGHOro npouecca no AMCUMNIMHe npeacTtaeneHsl B Mpuno-
XeHUM 8, KoTopoe B 06A3aTeNbLHOM NOpsAKe akTyanuMaMpyeTcsl Ha Hadyano Kaxaoro yye6Horo roaa.

7.6. OGecnevyeHune y4ueGHOro npouecca no AMcUUNnHe AnNsa MHBanNuAoB U nuy
C OrpaHM4YeHHbLIMU BO3MOXHOCTSIMM 300POBbA

OpFaHI/ISGLLI/IOHHO-I'Ie,D.aFOFI/NeCKOG, ncuxormnoro-negarorn4eckoe conpoBoXageHune o6yqar0|.u|/|xc;| NHBa-
nnaoB 1 nuy ¢ orpaHNY4eHHbIMM BO3MOXHOCTAMUM 340P0BbA OCYLLECTBIAETCA Ha OCHOBaHUM COOTBETCTBYIO-
wen pekomMmeHgaumm B 3aKI4YeHun NCMXONIOro-MeanKo-neaarornyeckon KOMMCCUM Unn I/IH,EI,I/IBI/I,EI,yaJ'IbHOIZ
nporpamve pea6MJ'IMTaLI,MI/I MHBannpga.
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Obyvarowumcsa u3 yucrna nuy, ¢ orpaHUyYeHHbIMY BO3MOXHOCTAMU 300POBbS M MHBaNMaoB B Cryyae
HeobxoauMocCTH:

— NpeAoCTaBnsATCA NnevaTHble U (UNK) 3NEKTPOHHbIE 0bpa3oBaTenbHbIE pecypchl B hopmax, agan-
TUPOBAHHbIX K OFPaHNYEHUSAM MX 300POBbS;

— y4yebHO-mMeTOOUYECKME MaTepuanbl NS CamMOCTOATENbHON paboThbl, OLEHOYHblIE CpeacTBa BblOU-
pakTCcH C y4eTOM UX NHAUBUAYANBHbLIX NCUXOMU3NYECKNX OCOBEHHOCTEN;

— paspeluaeTcsl UCMONb30BaHNE TEXHUYECKMX CPeacTB, HEOOXOANMbIX UM B CBSA3M C UX UHOUBUAY-
anbHbIMM OCOBEHHOCTAMU (3TV cpeacTBa MOryT ObiTb MpeaoCTaBneHbl YHUBEPCUTETOM UMM MOTYT MCMOSb-
30BaTbCsl COOCTBEHHbBIE TEXHNYECKME CPEACTBA);

—  MpoBefeHue Npoueaypbl OLEHUBaHUS pesynbTaToB 0O0y4YeHUsS BO3MOXHO C y4EeTOM OCOOEHHO-
cTern Ho3onormn (YCTHO, NMMCbMEHHO Ha Bymare, NMMCbMEHHO Ha KoMNboTEPE, B hOpMe TECTUPOBAHUA U T. N.)
npy NCNoNb30BaHUM AOCTYNHOW hOpMbl MPEeAOCTaBNeHns 3a4aHnin OLLEHOYHbIX CPEACTB M OTBETOB Ha 3aaa-
HMS (B nevaTtHon popme yBenuyeHHbIM LWpUdToM, B hopme ayamosanmncu, B hOpMe 3MNeKTPOHHOro OOKy-
MEeHTa, 3aJaHns 3a4YnUTbIBAOTCA aCCUCTEHTOM, 3aJaHnsa NpefoCTaBnslTCa C MCMOMb30BaHUEM cypaonepe-
BOAA) C MCMNOMb30BaHMEM AOMOMHUTENBHOrO BpEMEHN ANA NOArOTOBKM OTBeTa.

Bo Bpems npoBegeHus 3aHATWIA B rpynnax, roe obydatrorcd nHBanvabl u obyyawwmeca ¢ OB3, Bos-
MOXHO NPUMEHEHNE MYINbTUMELAUNHBIX CPEACTB, OPITEXHWUKM, Crang-NpoeKTOpPOB MU MHbIX CPEACTB AN Mo-
BbILLUEHWNSI YPOBHSI BOCMPUATUA y4ebHON MHpopMauum obyyalowmmMmncsa ¢ pasnuyHbiMy HapyweHuamu. Ons
pPa3bsCHEHUS] OTAENbHbLIX BOMPOCOB M3y4yaeMoW AMCUMNIUHBI MpenogaBaTensaMy SOMNOMHUTENBHO MPOBO-
OSTCA NHAMBWUAYanbHbIE KOHCYMbTauMW, B TOM YMCHE C UCNONb30oBaHUeEM ceTn MIHTepHeT.

7.7 O6ecneyeHune obpasoBaTeNibHbLIX NPOrpaMm ¢ YaCTUYHbLIM NPUMEHeHUeM
3MEeKTPOHHOro oGy4eHus1 U QUCTAHLUMOHHbIX O6pa3oBaTesibHbIX TEXHONOrMn

Mpn peanusauunm nporpaMmmbl AUCLUMAVHBI MOTYT MPUMEHATHCS SMNEKTPOHHOE 0bydYeHne n anctaHuu-
OHHble 0bpa3oBaTenbHble TEXHONOMUN.

B cnyyae npumeHeHus 3NEeKTPOHHOro Oby4veHus, OMCTaHLMOHHbIX obpasoBaTenbHbIX TEXHOMOrMn,
obyyvarowmmesa obecneumBaeTca AOCTYN K COBPEMEHHbIM NpodeccmoHanbHbiM 6as3am gaHHbIX 1 MHgopMa-
LUMOHHBLIM CNpaBOYHLIM CUCTEMaM, COCTaB KOTOPbIX onpedensieTcsa B pabdo4yen nporpamme. B nHdopmaum-
OHHO-0Opas3oBaTernbHON cpede yHMBepcuTeTa B paMKax AMCUUMIMH CO34aeTCsl SMEKTPOHHLIN oby4atowmn
Kypc, coaepxallmin y4ebHo-MmeToanveckue, TeopeTudeckne Mmatepuarnsl, UHPOPMaLMOHHEIE MaTtepuansl A5
CaMOCTOSITENbHOM paboThl.
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8 NIUCT PACCMOTPEHWA W OJOBPEHUNA

paGoye# nporpaMmbl aMcumninibl 51.0.08 ®uauka
B8 cocrase OMOM 19.03.01 EmorexHonorua

1. PaccMoTpeHa n oaobpena:
a) Ha sacepaqmu obecneunsaiowed npenoaasanue kadeapbl MaTeMaTMyeckux W ECTECTBEHHOHEYYHBIX

ANCUUNNKH,
nporoxon Ne _9__or 04 (0.2023r. { _—

3as. kaeapOR, KaHA. SKOH. HAYK, AOLEHT

6) Ha sacepa KOMUCCHW no Hanpaenexmio 19.03.01 Buorexnonomﬂ

npotokon Ne 2023,
MNpeaceparens MKH 19, .01, KaHQ,. TEXH. HAYK, AOLEeHT A\. Bebep

2. PaccmoTpenue W ofoGpeHne NpeacTasuTensmm npofbeccnduahwoﬁ cepbl
no npocdume ONOM:

3. PaccMoTpenme u 0aoBpeHne BHEWHHMM NPeACTABUTENAMM (OPraHaMK) NeaarorMyeckoro (nayumo-
neaarorM¥eckoro) cooGILecTsa NO NPOPHII0 AWCUMNNKHLI:

[ouerT kadeapsl PU3MKM U METOZUKM
obyuenun dusnke SrE0Y BO «OMIMTIY»,

KaHA. u3.-mar. Hayk 0.B. Pogroxosa
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9. ©BMEHEHWA N AONOJIHEHUA

K pabo4en nporpaMmme AUCLMMIINHBI
npeacrtaBneHbl B npunoxeHun 10.
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NEPEYEHb
nuTepartypbl, peKOMeHayeMomn
ANA U3yYeHNA OUCLUNIIVHDI

MPUNOXEHME 1

ABTOpP, HAaMMEHOBaHWe, BbIXOAHbIE AaHHbIE

HocTyn

Mpabosckun, P. N. Kypc dmsukm : yuebHoe nocobue ansa sy3os / P. W. Fpabosckun. — 13-
e u3a., crep. — CankT-lNMeTepbypr : NaHb, 2022. — 608 c. — ISBN 978-5-8114-9073-8. —
TeKkcT: 9nekTpoHHbI [/ JlaHb : 9nNekTpoHHO-6MbnunoteuHas cuctema. — URL:
https://e.lanbook.com/book/184052. — Pexum goctyna: ons aBTopu3. Nonb3oBaTenen.

http://e.lanbook.com

KanH, K. B. Kypc o6wen pumaukm: yuebHoe nocobue / K. b. KanH. — Mocksa : KYPC: VH-
OPA-M, 2022. — 368 c. — ISBN 978-5-905554-47-6. — TekcT : anekTpoHHbIn. — URL:
https://znanium.com/catalog/product/1094750. — Pexum gocTyna: no nognucke.

http://znanium.com

MpyaHukoBa, . A. MonekynsipHasa cuavka n TepMoguHamuka B Gnok-cxemax 1 1abnu-
uax : y4yebHoe nocobue / U. A. MpygHukosa, A. A. Babapuko. — Omck : Omckuin TAY,
2020. — 78 c. — ISBN 978-5-89764-901-3. — TeKCT : 9NeKTPOHHbIN // JlaHb : 3NeKTPOHHO-
6ubnunoteyHasn cuctema. — URL: https://e.lanbook.com/book/153550. — Pexwum gocTyna:
4N aBTOpuM3. Nonb3oBaTenen.

http://e.lanbook.com

XaBpyHsik, B. I'. ®usuka. JTabopaTopHbIn npakTukym : yuebHoe nocobue / B. . XaBpyHsik.
— Mocksa : UHOPA-M, 2019. — 142 c. — (Beicluee obpasosaHune: bakanaspuaT). — ISBN
978-5-16-006428-4. - TekcT : SMNEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1010095. — Pexxum gocTtyna: no nognucke.

http://znanium.com

Menues, A. 1. dusuka : yuebHoe nocobue / A. . NenumeB. — 2-e u3ga., ucnp. — CaHkT-

MeTepbypr; Mockea; KpacHogap : NaHb, 2009. — 672 c. — ISBN978-5-8114-0760-6. — HCXB
TeKCT : HenoCPeACTBEHHbIN.

Tpocumosa, T. N. Kypc dusmkm : yuebHoe nocobue / T. N. Tpocdumosa. — 11-e mnaa.,

crep. — Mockea : Beicwag wkona, 2006. — 557 c. — ISBN-55-7695-2629-7. — TekcT : HCXBb

HENOCPeaCTBEHHbIN.

Bonpockl ecTecTBO3HaHWS : Hay4HbIV XXypHan. — VpkyTck : pKyTCKMI rocyaapCTBEHHbIN
yHuBepcuteT nyTen coobuerus, 2013 -. — BeixoauT 4 pasa B rog. — ISSN 2308-633. —
TekcT : O9NeKTPOHHbIM //  JlaHb : 3NeKTpoHHO-OMbnMoTeuyHas cuctema. —
URL: https://e.lanbook.com/journal/2310. — Pexum gocTyna: ons aBTopu3. Nornb3oBaTe-
new.

http://e.lanbook.com
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MPUNOXEHMUE 2

NMEPEYEHb PECYPCOB
MH®OPMALIMOHHO-TENEKOMMYHUKALIMOHHON CETU «MHTEPHET»
U NOKANbHbIX CETEN YHUBEPCUTETA,
HeobXxoauMbIX ANl OCBOEHUA OUCLIMNIUHBI

1. YaaneHHble aNeKTPOHHbIE ceTeBble y4eOHble pecypcbl BPeMEeHHOro AocTyna,
cdopMUpoBaHHble HA OCHOBaHMU NPSAMbIX AOrOBOPOB C NpaBoobnagaTensmu
(aneKTpoHHble 6MbnuoTeyHble cuctembl - A6C)

HaumeHoBaHune Hoctyn
OneKTpoHHO-6MbNMoTevHas cuctema usgartenscrea «J1aHb» http://e.lanbook.com
OneKTpoHHO-6MbNMoTevHas cuctema «Znanium.comy https://znanium.com/
OnNeKTPOHHO-6ubnNuoTevHasa cnuctema «KoHcynbTaHT http://studentlibrary.ru
CTyOEeHTa»

YHuBepcanbHasi 6asa gaHHbix IBUC https://eivis.ru/
CnpaBoyHas npaBoBas cuctema KoHcynoTtaHtl1ntoc http://www.consultant.ru

2. ONeKTPOHHbIE ceTeBble pecypchbl OTKPbITOro gocTyna (npodgeccuoHansHble 6a3bl 4aHHbIX, Mac-
COBble OTKPbITbIE€ OHNaWH-KYpChl U Np.):

MpodeccnoHanbHble 6a3sbl JaHHbIX | https://do.omgau.ru
3. ONeKTpPoHHbIe y4ebHble U y4ebHO-MeToAnYecK1e pecypchbl, NOAroTOBNEHHbIE B YHUBepcuUTeTe:
AsTop(bl) HaumeHoBaHue Hoctyn
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YYEBHO-METOANYECKOE OBECINEYEHUE

CAMOCTOATEJIbHOW PABOTbI OBYYAIOLLMUXCSA

no AucuuniuHe

MPUNOXEHMUE 3

1. Yye6GHO-MeTOAMYECKaA nuTepaTypa

ABTOpSbI

HaumeHoBaHue

Hoctyn

B.A. TumoHnuH, 3.B. JloryHoBa,
0O.B. KopHeera, A.®. MBaHoB,

W.A. MpygHukosa,
C.E. lNopenos,
H.W. MNMuckyHoBa

MeToanyeckne ykasaHusi K nabopaTopHbiM paboTam no
Kypcy «®usnka». Pasgen «MexaHukar»: YuyebHoe noco-
6ue / B.A. TumoHuH, 3.B. INNoryHoBa u ap. — Omck: N3a-Bo
OMIAY, 2004. — 20 c.

Kadeapa mMatemartunye-
CKMX U €eCTeCTBEHHOHayu-
HbIX AWCUMNNWH, y4ebHas
nabopatopus «Pusmkar»

W.B. KykoTa,
H.I. BeikoBa,
H.H. Ckasanoea

E.UN. Ynx,
A.®. /BaHOB,

MeToguyeckne ykasaHus k nabopatopHbiM paboTtam Mo
Kypcy «®usumka». Paszpen «MexaHukar»: YuyebHoe noco-
6ue / WN.B. Kykota, E.N. Ymx n gp. — Owmck: BapuaHT-
Owmck, 2013. — 44 c.

Kadenpa MaTemaTtumye-
CKMX N ecrteCTtBeHHOHay4-
HbIX OUCUMMNMWH, y4ebHas
nabopatopusi «Pusmnka»

B. A. TUMOHWMH,
A. lopbyHoBa,
MeaHos, C. E. Nopenos

®usmka. PykoBoacTtBo k nabopaTopHbiM paboTam. Pas-
Aen «dnekTpocTaTnka 1 NOCTOAHHBIN TOK»: y4yebHoe no-
cobue / B. A. TumoHuH, A. ®. MiBaHoB 1 ap. — Omck: Ba-
pnaHT-Omck, 2013. — 52 c.

Kadeapa Matemartmye-
CKMX U €eCTeCTBEHHOHayu-
HbIX OMCUMMNIWH, y4yebHasi
nabopatopus «Pusmkar»

BaHOB,

7§
(o]
o
I
[0]
]
o
V]

MeTogundeckme ykasaHus k nabopatopHbiM paboTtam Mo
Kypcy «®usnka». Pasgen «leomeTpuyeckasi ONTMKay»:
Y4yebHoe nocobue / A. d. MBaHos, H. H. Ckasanosa u gp.
— Omck: BapuaHt-OMmck, 2014. — 24 c.

Kadenpa MaTemartumye-
CKUX W €eCTeCTBEHHOHay4-
HbIX OUCUMMMWH, y4ebHas
nabopatopusi «dPusmnka»

.

A. ©.

A . O. N

H. H. Ckaszanosa,
B.A

0. B.

EN

B:I'I: Curaexko,
A.®. ViBaHoB,
.M. Bobpos

MeToaundyeckne ykasaHua k nabopatopHbiM pabotam no
Kypcy «®Pusunka». Pasgen «BonHoBas onTtuka»: YuyebHoe
nocobue / E. W. Yux, B. IN. CurgenHko n gp. — Omck: UN3a-
Bo OMICAY, 2005. — 24 c.

Kadenpa MaTemartumye-
CKMX N ecrtecTtBeHHOHay4-
HbIX OMCUMMNIMH, y4yebHasi
nabopatopus «Pusmkar»

A. ©. ViBaHoB,
B. IN. Curnpexko,
O. B. KopHeeBa

M. N.Bo6pos,

MeToanyeckne ykasaHusi K nabopaTopHbiM paboTam no
Kypcy «®usuka». Pasgen «KBaHTOBble CBOMCTBA cBETa:
Y4yebHoe nocobue / A. ®. MBaHos, [1. IN. bobpoe u gp. —
Owmck: BapunaHTt-Omck, 2014. — 28 c.

Kadeapa MatemaTtmye-
CKMX U €eCTeCTBEHHOHayu-
HbIX AWCUMNNWH, y4ebHas
nabopatopus «Pusmkar

H.I. BbikoBa,
T.B. Kowkaposa,
A.®. ViBaHoB

Y4yebHo-meToaMYeckoe nocobue no pusmke:
yueb.-meTon. nocobue / H. M. beikoBa, T. B. Kowkaposa
n ap. - Omck : M3g-8o OMIAY, 2006. - 91 c.

Kadhenpa MaTemartumye-
CKMX N ecTteCTBeHHOHay4-
HbIX OMCUMMNIMH, y4yebHasi
nabopatopusi «Pusmnka»

U. A. MNpyaHnkosa,
T. B. Kowkaposa,

dusnka: 6nok-cxembl, Tabnuubl U guarpaMmmbl: y4eb. no-
cobue / W.A.TpyaHukoBa [u gp.]. — Owmck: WM3p-Bo

Kadeapa Maremartmye-

W. B. Tuxomupos, dreoy BO OMIAY mm. M. A. CtonbinuHa, 2017. — 64 c. CKMUX U €eCTeCTBEHHOHayu-
H. W. MuckyHoBa, HbIX OMCUMMNIMH, y4yebHasi
O. B. KopHeesa, nabopatopus «Pusmkar»
A. A. babapuko
2. Y4ye6HO-MeTOAMYECKMNE Pa3paboOTKU Ha NpaBax PyKONuUcu
ABTOpbI HavmeHoBaHue Hoctyn
KomnbloTepHbI npakTukyM no dumauke: yuebHoe nocobre | Kadenpa mMaremartmye-

C. M. AHOpPIOLLEYKUH,
A. A. Babapuko

/ C.A. AngproweykuH, A.A. Babapuko. — Owmck: U3a-Bo
dreQy BO Owmckunt TAY um. MN.A. CtonbinunHa, 2016. —
48 c.

CKMX N ecrteCTtBeHHOHay4-
HbIX OMCUMMNIIMH, y4yebHas
nabopatopus «Pusmkar»

A.®. VBaHOB,
O.B. KopHeeea,
A.A. Babapwuko

C.E. lNopenos,

Pabouyas Tetpagb Ne 1: BcnomoraTtensHoe yd4ebHoe W3-
paHne |/ A.®. MeaHos, C.E.Tlopenos, O.B. KopHeesa,
A.A. Babapuko. — Omck: N3g-so PIrEOY BO Omckuin FTAY
uMm. MN.A. CtonbinunHa, 2016. — 48 c.

Kadeapa mMaremartmye-
CKUX U €eCTeCTBEHHOHayu-
HbIX AWCUMNNWH, y4ebHas
nabopatopusi «Pusmkar

A.®. IBaHoB,
O.B. KopHeesa,
A.A. Babapuko

C.E. l'openos,

Paboyasa Ttetpagb Ne 2: BcnomoraTtenbHoe yyebHoe un3-
panve / A.®. NeBaHoB, C.E.Topenos, O.B. KopHeesa,
A.A. babapwko. — Omck: N3g-Bo PrBOY BO Omckuin FTAY
um. N.A. CtonbinnHa, 2016. — 32 c.

Kadeapa MaTemartumde-
CKnX n ecrteCcTtBeHHOHay4-
HbIX OMCUMMNIIMH, y4yebHasi
nabopatopus «Pusmkar»
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NMPUNOXEHUE 4
METOANYECKUE YKA3AHUA ON1A OBYHAIOLUXCA

Mo OCBOEHUIO AUCLIMMNNUHbBI
npeAacTaBrieHbl OTAeNbHbLIM QOKYMEHTOM
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NMPUNOXEHUE 5

NMHOPOPMALIMOHHbIE TEXHOJIOIUN,
ucnonb3yemble Npu ocywecTeneHnm o6pasoBaTenbHOro npouecca

no AucuuniuHe

1. MporpamMmHbIe NpoAYKTbLI, HEO6XO0AUMBIE AN OCBOEHUS y4eOHOM ANCLUNIUHDI

HaumeHoBaHue
nporpammMHoro npogykta (IMr1)

Buabl y4ebHbIX 3aHATUIA 1 pabor,
B KOTOPbIX UCMOMb3yeTcs
AaHHbIN NPOAYKT

Jlekumn,  npaktuyeckme, nabopaTopHbie
MakeT odUCHBIX NporpamMm 3aHATUS, camocToaTernbHas pabota
obyvatomxcsa

2. NudopmaumoHHble cnpaBoYHble CUCTEMbI, HEOOXOAUMbIE A,

na peanusauum y4eGHoOro npouecca

HaumeHoBaHue
CMPaBOYHOM CUCTEMDI

Hoctyn

CsobogHas saHumknoneauns Bukuneaus

http://ru.wikipedia.org/wiki/

CINC «KoHcynbTaHT+»

http://www.consultant.ru

3. CneumanuampoBaHHble NoMelleHnsa n obopyaosaHue,
ucnonb3yemble B paMmKax UHc¢opmMaTusaumm yyebHoro npotecca

HanmeHoBaHve nomeLLeHus

HanmeHoBaHne OGOpy,D,OBaHVIﬂ

Buabl y4ebHbIX 3aHATUIA 1 pabor,
B KOTOPbIX UCMOMNb3yeTcs
JaHHoe nomMeLleHne

YyebHasa ayamTtopus
yHMBepcuteTa

MK, koMNNekT MynbTUMeaNAHO-
ro obopyaosaHus

Nekumnn, nabopaTopHble, NpakTuieckme
3aHATUSA

4. UHchopmaumnoHHo-obpa3oBaTenbHblie cuctemsl (ANOC)

HanmeHoBaHne 3MOC

Ooctyn

Buabl y4ebHbIX 3aHATUIA 1 pabor,
B KOTOPbIX UCMOMb3yeTcs
[aHHasa cuctema

MOC OmMIrAY-Moodle

http://do.omgau.ru

CamocTosTenbHasa paboTa
obyvatoLerocs
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NMPUNOXEHME 6

MATEPUAJIbHO-TEXHUWYECKOE OBECINEYEHUE
YYEBHOI'O NMPOLIECCA MO ANCUUIMITUHE

HanmeHoBaHMe ob6bekTa

MaTtepuanbHO-TeEXHUYEeCKoe obecneyeHune

1

2

YyebHas ayautopusa Ans
nposeneHus 3aHATUI
NEKUMOHHOro Tuna, npak-
TWYecKoro Ttuna, rpymnno-
BbIX W WHAMBMAYASbHbIX
KOHCYNbTaLUUN.

Pabouee mecTo npenogasartens, paboyne mecta oby4daroLmxcs.

Hocka aygutopHas. [JeMoOHCTpauuoHHOe obopyaoBaHue: CTauuoHapHoe
MynbTUMeaniiHoe obopyanoBaHune (NMPOEeKTop, 3KpaH), NEPEHOCHON HOYTOYK.
KomnnekT y4ebHo-HarnsaaHbIX NOcobui.

YyebHas aygutopus ans
npoeeneHnsa nabopartop-
HbIX 3aHATUNA.

Pabouee mecTto npenogasarens, paboune mecta obydatowmxcd. [locka ayau-
TopHas, mebenb cneunanuanpoBaHHas. LUTaTuBbl yHMBepcanbHble — 4 wWT.,
LUTAHreHUMPKYNN y4ebHble — 5 WT., MoaynbHbIA y4ebHblh komnnekc MYK-M
«MexaHuka» - 2 wT. lWTtaTtnebl yHMBEpPCanbHble — 4 LWIT., LWNTOK SNEKTPUYECKNIA
C-0000564 — 1 wr. Wwutok anektpnyeckuin C-0000564 — 4 wt., nabopaTopHbIN
peoxopg — 4LWT., Mara3uH ConpoTUBIEHNA — 6 LUT., KOMMNEKT y4ebHoro obopy-
AoBaHus «3AnektpomardeTuam» KOs-5¢ — 1 wt., ocumnnorpad yHnsepcanbHbIn
OCY-20 — 3 wr. Pecpakrometrp MP®-22 — 4 wrt., nonspumetp CM-2 — 4 wr.,
KoMnNnekT ydebHoro obopynoBaHust «OnTuka 2» ¢ nasepHbIM UCTOYHUKOM A4S
AeMOoHCTpaumi nabopaTtopHbix paboT, PoHapb NPOEKUMOHHBIN — 3 LT.
[emoHcTpaunoHHoe obopyaoBaHue: NepeHocHoe MynbTUMeannHoe obopyao-
BaHWe (MPOEeKTop, 3KpaH, HOYTOYK).

lNomelleHne ana camo-
cTosiTenbHON paboTbl
obyvarowmxcs

KomMnbloTepHbIn Knacc ¢ BbIXodom B «VIHTepHeT» Ons npoBeAeHus npakTuye-
CKMX 1 nabopaTopHbIX 3aHATUIA, FPYMNOBbLIX Y MHAMBUAYaSbHbIX KOHCYMNbTaLWK,
TEKYLLEero KOHTPOMs 1 NPOMEXYTOYHOW aTTecTaumu.
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NPUNOXEHMUE 7

METOOUWYECKME PEKOMEHOAUWMN NPENOOABATENAM
no AucuuniuHe

1. OPTAHU3ALUMOHHBLIE TPEBOBAHUA K YYEBHOW PABOTE MO AUCUUNNUHE

®PopmMbl opraHusauum y4ebHoOM AesATeNbHOCTU NO AUCLUMUNIMHE. 3aHATUS NEKLUUOHHOro, NpakTu-
4YecKoro 1 nabopaTopHOro TMMOB.

Y oby4aromxca BeayTca NEKUMOHHbIE 3aHATMS B TPaauUMOHHON (bOpMe C UCMOMNb30BaHWEM pas-
NNYHOro poja BM3yanusauuu.

3aHATMA NpakTUYEeCKoro Tmna nNpoBoaaTcs B BUAe y4ebHbIX AMCKYCCUN C pelleHueM 3agady Ha obo-
3Ha4YeHHblE TEMBI.

3aHaTua nabopaTopHOro TuMna npoBoAATCA B BuAE: (PpOHTanbHbIX OMbITOB, NabopaTopHbiX paborT,
npakTuKymoB, 3aHaTun ¢ TCO n apyrum obopygoBaHMem pasHoro Tuna.

B xope m3yveHusa gucuunnuHbl obydatoweMycss HeOOXOAMMO BbINOSHUTL BHEAYAMTOPHYK paboTy,
KOTOpasi COCTOMT M3 crneaylLwmnx BMAoB paboT: MOAroToBKa K MpakTUYECKUM K 1labopaTopHbIM 3aHATUAM,
CaMOCTOSITENbHOE N3Yy4YEHNE HEKOTOPLIX BOMPOCOB Kypca, MHAMBUAYyanbHoe 3aaHue.

Mocne naydeHns Kaxgoro M3 pasferioB NPOBOAUTCH TEKYLLMIA KOHTPOSb Pe3yrnbTaToB OCBOEHWS AMCLM-
NIVHBI OOYYaOLLMMCS KOHTPOSBHOW paboThl UM TECTUPOBAHUS.

Mo nToram mM3ydeHns AMCUMNIUHBI OCYLLECTBNAETCH atTectaumsa obydatowmxcsa B doopme 3aderta (2 ce-
MECTP) 1 3a4eTa C OLEeHKoM (3 cemecTp).

Ha camocTosATensHoe nsyvyeHme oby4aroLmmcs BoIHOCSATCS TEMbI:

— Bugbl cnn B MexaHuke: rpaBUTaLMOHHAs Cuna, curna TsbKecTu, BeC Tena, cuna ynpyrocru,
cuna TpeHus.

— MexaHnnyeckasn pabota. MowWHOCTb. DHeprusi.

— [NpumeHeHne 3aKOHOB COXpaHEHMs MMMyIbCa U 3HEPTUM K YNPYroMy MU Heynpyromy yaapam,
NOHSTME yaapa, Knaccudukauusa n xapakTepuctmka yaapos.

— fBneHua nepeHoca: Anddy3us, TEnnonpoBOAHOCTb, BA3KOCTb: OMpedeneHue, YCrnoBus
NpOTEKaHUS, 3aKOH.

— Bwabl coegnHeHnin anemMeHTOoB B Liensix NOCTOSAHHOIO Toka. 3aKoHbl MOCTOSIHHOMO TOKa.

— flBneHue anekTpomMarHUTHOM uHAyKUMK (onbiTel Papages). 3akoH dapapes. BpalieHue
pamMKu B MarHMTHOM Mnone.

— BbIHyxaeHHble konebaHus. NepeMeHHbIn TOK.

— OneKTpomMarHUTHbIE BOJTHbI.

— BsaumopencTBue anekTpomMarHMTHbIX BOMH C BELLECTBOM.

— OnTuyeckas aHN30TPONUS.

— Teopusa aToma Bogopoga no bopy.

— OnemeHTbl KBAQHTOBOW MeXaHUKN.

Mo utoram nsy4yeHnst JaHHbIX TeM 0Oy4alLLMINCA FOTOBUT KOHCNEKT B TETPaAMW.

YuntbiBag 3HAYMMOCTb AUCUUMNMNHBI, K €€ U3YYEeHUIO NPeabsBNATCA CreaytoLlmMe oOpraHmM3aunoH-
Hble TpeboBaHus:

- obsasaTenbHoe nocelleHne oby4yarLmMMCs BCeX BUAOB ayAUTOPHbIX 3aHATUN;

- BEJEHME KOHCMEKTA B X04€ NEKLUMOHHbIX 3aHATUN;

- KayeCTBEHHAsi camMOCTOsITENbHAs NOATOTOBKA K NabopaTOpHbIM 3aHATUAM, akTMBHasa paboTta
Ha HuX;

- aKTUBHas, pUTMNYHas BHeayamMTopHas paboTta obyyatowerocs;

- CBOEBpPEMEHHAas caaya npenogaBaTesito OTYETHbIX MaTepMarnos No ayguMTopHbLIM U BHeayau-
TOpPHbLIM BMAam pabor.

2. OPFAHU3ALIMA U NPOBEOEHUE NEKLUMOHHbIX 3AHATUN

Cneunduka OUCLMMIUHLI COCTOUT B TOM, YTO PacCMOTpeHWe (byHOaMeHTamNbHbIX TEOPETUYECKUX
BOMPOCOB Ha NEKLUMAX TECHO CBA3aHO C NOCMNeAyLWUM Mx obeyKaeHnem Ha NabopaTopHbIX U NPaKTUYECKUX
3aHATUAX. B 9TUX YCNoBuMsIX Ha MeKUMax 0coBeHHO Gorblloe 3HauyeHne UMeeT peanusaums crneayLwmx 3a-
nav:

1) rnybokoe oCcMbICNMBaHWE psaa NOHATUN, SBMEHUIA, 3aKOHOB (PDU3VNKN;

2) packpblTUe NPUKNagHOro 3Ha4YeHMs TeOPEeTUYECKNX CBEEHUI;

3) pa3BuUTME TBOPYECKOTO MOAXOAA K PELLEHUIO NPAKTUYECKNX N HEKOTOPbIX TEOPETUYECKUX BO-
MpoCoB;

4) 3aKkpenneHne nonyyYeHHbIX 3HaHUN NyTeM NPakTUYECKOro UCMONb30BaHUS.
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Hapﬂ,u,y C nepeyncrieHHbIMn Bbllle 06pa3OBaTeﬂbelMM uenamMmmn, nekumoHHble 3aHATUA OOJDKHbI
npecnengoBaTb U BaXXHble LeNin BOCNUTATEsNIbHOIro Xxapakrepa, a UMeHHO!:

1) BOCNUTaHME HaCTOMYMBOCTU B JOCTMXKEHUN KOHEYHOW Lienu;
2) BOCNnUTaHne ancuunniimHbl yma, akkypaTtHOCTH, ,El,OGpOCOBeCTHOI'O OTHOLWUEHUA K pa60Te;
3) BOCNUTaHMe KpUTUYEeCKOro OTHOLWIEHUA K CBOEN AeATENbHOCTH, YMEHUA aHanmanpoBaTb

CBOI paboTy, UCKaTb ONTUMASbHbIVA NYTh PELLEHNS, HAXOAWUTb CBOWU OLUMOKN N YCTPaHATb UX.

Mpu nsnoxeHnn matepuana y4ebHOM OUCLMNNMHBI, NpenogaBaTento crieayet o6paTnute BHUMaHMe,
Ha TO, 4YTO obyvalolwumecs nony4Ynnu onpeneneHHoe 3HaHue O npeameTe Npu M3ydeHUn Apyrnx ydebHbIX
ONCLMNIINH.

MpenogaBaTtens OOMKEH YETKO AaTb CBS3aHHOE, MOcneaoBaTenbHOE U3MNOXeHWe Matepuana B Co-
OTBETCTBMM C HOBEWLUUMMW OaHHBIMU Hayku, NpeacTaBuTb 00yYaloLWMMCA OCHOBHOE ee coaep)KaHue B Cxa-
TOM, cucTemMaTusMpoBaHHOM Buge. lNpenogasartene JOMKEH n3naratb y4ebHbIN MaTepman ¢ No3NLNA Mex-
OVCUMNIIMHAPHOrO noaxoAa, AaBaTb YeTkue onpegeneHus NOHATUMHOrO annapaTa, KOTOpbIA MCMNOoNb3yeTcs
NPy U3y4eHnn OUCLMMNINHLI.

B y4yebHom npouecce npenogaBaTtenb AOMKEH MCMONb30BaTb akTUBHbIE POPMbI 0Oy4YeHus oby4a-
IOLLMXCSI, KOTOPbIE€ OOIPKHbI ONMPaTbCs HAa TBOPYECKOE MbILIMEHNE OOy4aloLWwmxcsi, B HambonbLUen cTeneHm
aKTMBM3MPOBaTb MO3HABATENbHYI AEATENbHOCTb, AeNaTh UX COaBTOPaMU HOBbLIX MAEW, MpUy4aTb UX Camo-
CTOATENbHO NPUHUMAaTh ONTUMAasbHbIE PELLEHNsT U CNOCODCTBOBAThL UX peanu3auun.

B ayautopHom pabote ¢ obydvarowmmmcsa npegnonaralTcs crneaytowme opmbl NPOBEAEHUS MeK-
LARA:

- NeKUMaA C MUCMONb30BaHMEM MH(OPMALMOHHBIX U MyNbTUMEAMA-TEXHONOMMIA NpeanonaraeT Bu-
3yanbHyo nogady marepuana cpegcteamm TCO vnm ayguo-, BUAEOTEXHUKU C KOMMEHTMPOBAHNEM OEMOH-
CTPUPYEMbIX BU3yaribHbIX Matepuanos, Y4uT oby4aloLlerocs CTPyKTypyMpoBaTb, NpeobpasoBbiBaTb YCTHYIO U
MMCbMEHHYHO MHGOPMaLMIO B BU3yarbHYt0 hOpMy, BblOenssi Mpy 3TOM HaMbornee 3HauvMble 3M1EMEHTDI.

3. OPFAHU3ALMA U NPOBEQEHUE MPAKTUYECKUX 3AHATUX NO AUCLIMNIIUHE

Pabouel nporpaMmoii NpeayCcMOTPEHbI 3aHATUSI MPaKTUYECKOro TWMa, KOTopble MOryT NPOBOAUTLCS
B cneaytoLumx popmax:

- yyebHasa anckyccus.

Ha npakTnyeckom 3aHsSiTUM NPOBOAUTCS YCTHOE OBCYyXAeHne BOMPOCOB MO TEME 3aHATUS C nocrie-
AYOLUM NPUMEHEHNEM PAaCCMOTPEHHbIX 3aKOHOB, SIBIIEHWUIA UMM NPOLLECCOB MpU peLleHnn 3aaay.

4. OPFAHN3ALUMA U NPOBEAEHUE NABOPATOPHbIX 3AHATUA NO ANCLMNNNHE

Pabouelt nporpammMon NpegycMoTpeHbl 3aHATUS NabopaTopHOro Tuna, KOTopble MOryT MPOBOAUTLCS
B cregyowmux opmax:

- nabopaTtopHble paboTbl.

Ha naGopaTopHOM 3aHATUM NPOBOAUTCA YCTHOE 06CyxaeHune Lenen nabopaTtopHon paboTbl, METO-
00B U3MepPEeHNn TON NN MHOMN (PU3NYECKON BENUYNHBLI, UCNOSb30BaHUA U3MEPUTENBLHOrO N BCNoMoraTenb-
Horo obopygoBaHus. ObyJatoLimecs BbINOMHAT nabopaTopHyo paboTy, 03HAKOMUBLUMCE CAMOCTOSITENBHO
B pamkax BAPC ¢ meToamkon nposegeHus nabopatopHoun paboTbl, NOAroToBUB Tabnuupl Ans 3anncu name-
pAEMbIX 1 pacyeTHbIX BENUYMH, NOBTOPUB 3aKOHbI hun3nkn 1 bopMynbl, Bblpaxatowme nx. lNpenogaesaTens
npoBepsieT NMMCbMEHHbIN OTYET No nabopaTtopHown paboTe, BKMOYaOWMIA Lenu nabopatopHon paboTbl, ne-
peyeHb 06opynoBaHUs, HeobXoaUMbIE ANS BbINOMHEHUS paboThl CxeMbl Y QOPMYIbl, TabnMLUbl U3MEPEHHbBIX
N pacyeTHbIX BENNYUH, OTBETLI HA KOHTPOJSIbHbLIE BOMPOCHI, MOCTPOEHME rpacMKOB UCCEQYEMBIX 3aBUCUMO-
cten. MNpu odopmneHmn nabopaTopHon paboTbl NPUBETCTBYETCSA UCMONMb30BaHWE AN MOCTPOEHUS rpacu-
KOB, BbIMOSIHEHUS pacyeToB 1 0PopMIIEHNs Tabnuy, NakeToB NpuknagHbix nporpamMM. OueHka BbICTaBNsieT-
CA MO LKane «3a4TeHo / He 3a4TEHOY.

Mpouecc BbiNONHeHNs nabopaTopHbIX paboT BkOYaeT B cebd TeopeTuveckyro MOAroTOBKY, 3Ha-
KOMCTBO C npubopamu 1 NpUHaANeXHOCTAMU, NPOEKTUPOBaHUE U nocreayloLlee npoBedeHne onbita n ns-
MEpEHUI, YNCNOBYIO 0OpaboTKy pe3ynbTaToB NabopaToOpHOro 3KCNEepPUMEHTa, aHanua Nofy4YyeHHbIX pesynb-
TaToB, 3anofiHeHMe OTYeTa No BbINOMIHEHHOW paboTe.

CamonogrotoBka obydaroLmxcs K 17abopaTopHbIM 3aHATUAM OCYLLECTBSETCH B BMAE NOATOTOBKU K
nabopartopHbiM paboTam No 3apaHee M3BECTHbIM Temam M Bonpocam. OGyvalwwmmcsa npegnaraeTcs uU3y-
YUTb TEOPETUYECKMIN MaTepurar no TeMe nabopaTopHoi paboTkl, BeiIBECTM paboune hopmynbl, NOArOTOBUTL
NMUCbMEHHbIN OTBET HA KOHTPOIbHbIE BOMPOCHI, MOBTOPUTL OCHOBHLIE (POPMYIbI U (PU3NYECKNE 3AKOHBI.

5. OPFAHU3ALIUA CAMOCTOATENbHON PABOTbI CTYOEHTOB
5.1. CamocTosiTerlbHOe U3yYyeHue Tem

TeMbl, BbIHECEHHbIE HA CaMOCTOATENbHOE n3yvyeHune, npoBepArTCA NO KOHCMNEKTY. I'IpenonaBaTenb
B Ha4ane usy4vyeHua aucuunniHbl BblgaeT o6yqarou.|,|/||v|c;| BCe TeMbl ONA CaMOCTOATESIbHOINo WNU3y4YeHud,
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onpegensietT cpoku BAPC v npefoctaBneHusi 0TYeTHbIX MaTepuanoB npenogasatento. Popma oT4eTHOCTU
MO CaMOCTOSITENbHO U3Yy4YEeHHbIM TeMaM — KOHCHMEKT.

O6LWMi anropuT™M CaMoCTOATEINIbHOrO U3Yy4EeHUA TEM

1) O3HaKOMUTbCA C PEKOMEHOO0BaHHON y4eBHON NUTepaTypolt U 3MEKTPOHHBIMM pecypcamu no TeMe (OpUeHTUPY-
SICb Ha BOMPOCHI AMs1 CAMOKOHTPONS).

2) Ha aTon ocHOBe COCTaBWUTb Pa3BepPHYTLIN NMaH N3NOXEHUs TEMbI.

3) BblbpaTtb hopMy OTYETHOCTU KOHCMEKTOB (MfaH-KOHCMEKT, TEKCTyanbHbIA KOHCMEKT, CBOBOAHbIN KOHCMEKT, KOH-
CMEeKT-CXema).

4) MNpoBeCTN CaMOKOHTPOIb OCBOEHMS TEMbI MO BONPOCaM, BblAaHHbIM MpenoaaBaTenem.

5) OhopMUTE OTYETHBI MaTepuan B yCTaHOBNEHHOR (hopMe B COOTBETCTBUN METOAUYECKUMU PEKOMEHALIMSIMU.

6) MNpegocTaBuTb OTYETHLIN MaTepuan npenogasaTento No CornacoBaHMio ¢ BeayLUMM npenogasaTtenem.

npeacTtaeneHbl B hoHAax oLeHOYHbIX CpeacTB Nno AucLmn-
nnvHe

BOHpOCbI Ana CaMOKOHTPOJ1A OCBOEHUA TEMbl —

Llkana n Kputepuun oueHnBaHnAa TeM, BbIHOCUMbIX Ha CaMOCTOATEeSIbHOE U3y4vyeHune:

- OLEHKa «3a4ymeHo» BbICTaBMAETCH, ecny O0yYaloLWMNCa NOrMYHO U KpaTKO OPOPMWI KOHCMEKT, B
KOTOPOM OTpaswui BCE 3Ha4YMMble MOMEHTbI (OnpedeneHus, 3aKkoHbl, BEMWYMHbI, NapameTpbl, ABMEHWUS)
n3y4yaemou Tembl.

- OLEHKa «He 3aymeHOo» BbICTaBMNAETCs, ecnu obydalowmincs odOPMUIT KOHCNEKT, B KOTOPOM He
oTpasun 6onbluyld 4acTb 3HAYMMbIX MOHATWUIA (ONpeAeneHusi, 3aKoHbl, BENNYMNHBI, NapameTpbl, SABMEHWS)
n3y4aemow TeMbl, He 3aMeTUN 3aKOHOMEPHOCTEMN.

5.2. CamonogrotoBka o6y4aroLWmMxca K 3aHATMAM nnabopaTtopHoOro tuna

CamonoarotoBka o6y4atoLmxcs K nabopaTopHbIM 3aHATUSIM OCYLLIECTBNSIETCA B BUAE NOATOTOBKM K
nabopaTtopHbiM paboTaM No 3apaHee M3BECTHbIM TeMaMm K BonpocaM. ObyvarowmmMesa npeanaraeTcs nsy-
YWUTb TEOPETUYECKUIA MaTepman no TeMe nabopaTopHoi paboTbl, BLIBECTU paboyne hopmMyribl, NOArOTOBUTL
MUCbMEHHbI OTBET Ha KOHTPOSbHbIE BOMPOCHI, MOBTOPWUTL OCHOBHbIE (DOPMYIbI Y PU3NYECKME 3aKOHbI.

LWkana n Kputepmun oueHnBaHuUA:

— OLIEHKa «3a4TEHO» BbICTaBMsIeTCs oDyvatoLemMycs ecrnm opopmIieH oT4eT k nabopatopHon paboTe,
KOTOpbIN npefcTaBnseT cobo TeopeTuyecKkyld 4YacTb (OTBETbl Ha KOHTPOSbHble BOMPOCHI) U
SKCNnepnmMeHTallbHyl0 4acTb (3aI'IOJ'IHeHbI T86]‘IVILI,bI, BbIMNOJTHEHDbI HGOGXO,EI,VIMbIe pac4yeTbl, NOCTPOEHbI
rpachmkm, NpoaHanuanpoBaHbl pesynbTaTthbl M caenaH BbiBo4);

— oOUeHKa «He 3ayTeHO» BbICTaBnsieTCs ObOydvalolwemMycs ecnum oT4yeT K nabopaTopHoi pabGoTte
0(pOpMIIEH HE MOSIHOCTLIO, T. €. OTCYTCTBYIOT OTBETbI Ha KOHTPOSbHblE BOMPOCHI, YACTUYHO 3arnoSIHEHbI
Tabnmubl, OTCYTCTBYIOT HEOBX0AMMbIE pacyeTbl, HEBEPHO NOCTPOEHLI rpadovkn, HE CAenaH BbIBOA,.

5.3. CamonofrotoBka o6y4arolmNXCA K 3aHATUAM NPaKTUYECKOro Tuna

CamonoarotoBka o6yqa+oumxc;| K MPakTU4eCKNM 3aHATUAM OCYLLECTBIIAETCA B BUOE N3yvyeHua 1eo-
peTn4vyeckoro matepuana n NnoBTOpeHnA OCHOBHbIX CbOpMyJ'I M 3aKOHOB MO TeMaM NMpakTU4eCKnx 3aHATUN.

5.4. CamonoaroTtoBKa o6y4arowmxcsa K pukcupoBaHHbIM Bugam BAPC

OGyualowmmcst o4Hou chbopMbl oBGyyeHMss B 2 U 3 cemecTpax npeanaraetcs BbINOMHUTb
nHOVBMAYanbHoe 3agaHue.

B kaxgom vHOMBMAYanbHOM 3a04aHuM COOepXKMUTCa Mo TpU 3adaqu, KoTopble Heo6XxoauMo peLLunTs U
0opMUTL B COOTBETCTBUM C TpeBGoBaHuamMU. MiHaneuayanbHoe 3ajaHue 0653aTenbHO AOMMKHO UMEThb Tu-
TYNbHbLIA NACT, a Kaxkgas 3agada obsAsaTeNlbHO JOIMKHA codepxkaTb credylolive pasgenbl: OaHo, HauTu,
pelleHue, nepeBof BenuunH B CU, normyHoe v nocnenosartensHoe pellieHne, OTBeT.

Wkana n Kputepuu oueHnBaHusA

— «3a4TeHo» MO WMHAMBUAYaNbHOMY 3a[aHuI0 BbICTABMSIETCS, €CMU: a) BCe 3aJauv peLleHbl npa-
BUNbHO; 6) 3aaaun odhopmneHbl Mo BceM TpeboBaHUsIM (06si3aTeNbHblE 3MEMEHTbLI: f4aHO, HaWTK, peLleHre,
BbINOSIHEHbI HEOOGXO0AUMbIE PUCYHKW U MOCTPOEHUS, FTOTMYECKN BEPHO NOCTPOEHO PELLEHNE, 3anmcaH 1 nNpo-
aHanusMpoBaH OTBET); B) 0hOpMIIeHNE UHAMBUAOYANbHOIO 3a4aHusi COOTBETCTBYET NMpeabsBnseMbiM Tpe-
©0BaHMAM (TUTYIbHBIA JIUCT);

— «HEe 3a4TeHO» MO MHAMBWAYaNbHOMY 3aaHUI0 BbICTABMNSETCSH, ECMX: @) YacTb 3aady pelleHa He-
BEpPHO; 6) 3aga4m 0popMIIEHbI HE B COOTBETCTBUM C TpeboBaHMsAMM (OTCYTCTBYET AaHO, HE ONPEeAENneHo YTo
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HeobX0AMMO HaWTu, OTCYTCTBYIOT PUCYHKM U NMOCTPOEHUS, OTCYTCTBYET NOrMKa B peLleHUn 3agayu, HeT OT-
BeTa); B) ochopMneHne He COOTBETCTBYET NpeabsBAsieMbiM TpeboBaHUSIM.

6. KOHTPOJIbHbIE MEPOMNPUATUA MO PE3YNbTATAM U3YYEHUA OUCLIUMTUHDI

OOyuatowmincs o6s3aH B YCTAHOBIMEHHBIM CPOK OTYMTATbCA MO PUKCUpPOBaHHbIM Bugam BAPC un
TemaM, BbIHECEHHbIM 151 CAMOCTOATENBHOMO U3yYeHus!.

B TeueHne cemecTpa Ha nabopaTOpHbLIX 3aHATUSIX OCYLLECTBMSIETCS TEKyLMIA KOHTPONb B BUAE
NPOBEPKM MUCbMEHHOrO oOT4yeTa O nabopaTopHon paboTe, BKNOYaKOWEro HeobxoguMMble pacyeTbl
N3MEPSIEMbIX W WCKOMbIX BENMYMH, BbIBOAbI O MpodenaHHou paboTe, OTBETbl Ha BOMPOCbI Ans
CaMOMOAroTOBKM M 3afaHUsA Ans CaMOCTOATENbHOW paboTbl, KOHTPONBLHOM PaboThl U TECTUPOBAHUS.

Mo OKOHYaHWUK U3y4eHusa ANcuUNNuHbl obydaroLLmecss NPOXoaAT UTOroBoe TecTMpoBaHune. TecTupoBa-
H1e siBnsieTca (bopMOKM KOHTPOMs, HanpaBreHHON Ha MPOBEPKY BriafeHUs TEPMUHOMOrMYECKNM annapaTtom
N KOHKPETHBLIMWN 3HAHUAMM B 06nacTy QU3NKN.

TecTnpoBaHme OCyLLECTBMAAETCA N0 BCEM TeMaM U pasgenam AUCUMNIVHBI, BKIoYasa TeMbI, BbIHOCUK-
Mbl€ Ha CaAMOCTOATENBHOE U3yYeHue.

MIToroBoe TeCTUpOBaHWE MNPOBOAMTCS B 3NEKTPOHHOW MHMOPMaLMOHHO-00pa3oBaTenbHON cpeae
yHuBepcuteTa. lNpouenypa TeCTMPOBAHNA OrpaHMyYeHa BO BPEMEHM U npeanonaraeT MakcMmarbHoe cocpe-
AO0To4YeHne obyyatolerocs Ha BbINOMIHEHWM TecTa.

TecTupoBaHMe NPOBOAUTCS B 3rIeKTPOHHOM dopme. TecT BkntovaeT B cebs 20 3aganuin. Bpems, oT-
BOAMMOE Ha BbINOSIHEHME TecTa — 60 MUHYT. B kaXkabl BapMaHT TecTa BKNIOYAKTCA 3a4aHusa B CreayoLlem
COOTHOLLEHUN: 3aKpbiTble (OAMHOYHbLIM BbIOGOP MPaBMITbHOrO BapuaHTa oTBeTa Ha 3agaHune) — 85— 90 % ot
BCEX 3aJaHui, Ha ynopsgodeHme n cootsetctane — 10 — 15 % oT Bcex 3agaHui.

CTpyKkTypa UToroeoro Tecra:

3apgaHue Nel — knHemaTmka NocTynaTenbHOro ABUXKEHNS;

3agaHue Ne2 — KmHemaTuka BpallaTeibHOro ABMKEHUS;

3agaHne Ne3 — guHamuka;

3apgaHue Ne4 — 3aKOHbl COXpaHeHUs;

3apgaHue Ne5 — monekynsipHas usuka;

3agaHune Ne6 — TepMmoagnHaMMKa;

3agaHune Ne7 — anekTpocTaTuka;

3agaHune Ne8 — 3aKoHbl MOCTOSAHHOIO TOKa;

3agaHue Ne9 — marHuTHoe norne;

3apgaHue Ne10 — snekTpoMarHuTHast MHOYKLMS;

3agaHue Ne11 — konebaHus;

3agaHue Ne 12 — BOfHbI;

3apgaHue Ne 13 - reomeTpuyeckast ONTUKa;

3agaHune Ne14 — nHtepdepeHLms cBeTa;

3agaHune Ne 15 — gudpakuymsa ceeTta;

3agaHune Ne 16 — nonapusaums cBeTa;

3agaHue Ne17 — B3amogencTBne cBeTa C BELLLECTBOM;

3agaHve Ne 18 — TennoBoe nanyyeHve Ten;

3agaHune Ne 19 — atomHas u1amnka;

3agaHue Ne 20 — agepHas umauka.

LWkana n Kputepun oueHnBaHuA

- OLUEHKa «OTNIMYHO» BbICTABMSETCA ObyyalLllemMycsi, ecrnv npaBuibHO BbIMONHEHO Gornee 81 %
3agaHui;

- OLeHKa «XOpOLLO» BbICTaBMAseTCA ObyyarloLwemMycsi, eCnv nNpaBunbHO BbINOnHeHo oT 71 go 80%
3agaHun;

- OLleHKa «y[0BMNeTBOPUTENBLHO» BbICTABMAETCS 00y4valoLemycsi, ecrniv NpaBUbHO BbIMONTHEHO OT
61 no 70% 3apgaHui;

- OUeHKa «HEeYLOBMNETBOPUTENBHOY BbICTABMAETCS O0yyatloLeMycsi, ecriv NpPaBUSIbHO BbINOSIHEHO
meHee 61% 3agaHui.

dopma NpomexyToyHOM aTTecTauumn obyyarwmxcs — Bo 2 ceMecTpe — 3a4eT, B 3 cemecTpe — 3a-
YeT C OLIeHKOMN.

OCHOBHbIE YCrOBUS NOTYYEHWS CTYAEHTOM 3a4eTa:

- CTYOEHT BbINOMHWUN BCE BUAbI y4eOHOM paboTbl (BKMOYAs CaMOCTOSATENbHYIO) U OTYMTarCs
00 VX BbINOMHEHUN B CPOKM, YCTaHOBINEHHbIE rpachukom y4ebHOro npouecca no AMCUUMIUHE;

- BbIMOSHWIN MHAMBUAYaNbHOE 3a4aHne C OLEHKON «3a4TEHOY.

lMnaHoBas npoweaypa nonyyvyeHns 3adeTa:
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1) CTyneHT NpeabsaBnsieT npenogaBaTento:

- MHAMBMAYyanbHOe 3ajaHue, oT4YeThl K fabopaTopHbIM paboTam, KOHCMEKTbI MO CaMOCTOSITENBHO
N3YYEHHbIM TEMaM.

2) MpenopgaBatenb npocMaTpuBaeT NpeACTaBlieHHble MaTepuanbl U 3anncu B XKypHane yyeta
noceLlaemMocT U ycneBaemMoCTU CTyAeHTOB (BbICTaBMEHHble paHee CTyAeHTy auddepeHunpoBaHHbIe
OLIEHKW MO UTOram BXOAHOIO KOHTPOMS M NabopaTopHbIX 3aHSATUR).

3) MNpenogaBaTenb BbICTABMASAET «3a4YTEHO» B 9K3aMEHALMOHHYIO BEAOMOCTb U B 3a4ETHYIO KHWDKKY
cTygeHTa.
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NMPUNOXEHUE 8
KAOPOBOE OBECNEYEHME Y4YEBHOI'O MPOLIECCA NO AUCUMUNNUHE
1. Tpe6oBaHue ®IrocC

Peanusauna nporpammbl 6akanaBpmata obecneunBaeTcs negarormyeckummn pabotHmkamm OpraHu-
3auun, a Takke nuuamu, npuerekaeMbiMn OpraHusaumen K peanu3aumu nporpaMmmbl 6akanaBpuaTta Ha
WHBIX YCMOBUSIX.

Keanudukauusa negarormyecknx pabotHnkos OpraHnsaumm AomkHa oTBedaTb KBanngukaumoHHbIM
TpeboBaHWsIM, yKa3aHHbIM B KBanuuKauMOHHbIX CnpaBoYvHMKax v (Mnun) npodeccuoHanbHbIX cTaHgapTax
(npw Hann4uum).

He meHee 70 npoLEHTOB YNCNEHHOCTU negarornyeckmx pabotHmkos OpraHusaumm, y4acTsyloWnX B
peanusaumn nporpammbl 6akanaspuara, 1 nuu, npmenekaembix OpraHusauuen Kk peanusaumm nporpamMmmbl
bGakanaBpmaTa Ha UHbIX YCNOBUSX (MCXOOA N3 KONMYeCTBa 3aMeLlaeMbiX CTaBOK, MPUBEAEHHOrO K Lenoymc-
NEHHbIM 3HAYEHUAM), LOIDKHBI BECTU Hay4Hyto, y4eOHO-MEeToaUYECKY0 U (Mnn) NpakTudeckyto paboTy, cooT-
BETCTBYIOLLYHO Npodhuno NpenogaBaemMon ANCUMNIMHbl (Mogyns).

He MeHee 5 npoueHTOB YMCNEHHOCTU Nefdarornyecknx paboTtHukoB OpraHu3auun, y4acTBYHOLUX B
peanu3auuu nporpammbl 6akanaspuarta, 1 nuy, npyenekaemblx OpraHusauven K peanusaumm nporpammebl
GakanaBpuaTa Ha UHbIX YCIOBUAX (MCXOAA M3 KONMMYecTBa 3aMeLlaeMbiX CTaBoOK, MPUBEAEHHOrO K Lieriovmc-
NEHHbIM 3Ha4YeHUsAM), AOMKHbI ABMATLCA PYKOBOAUTENAMU U (M) pabOTHMKAMU UHBIX OpraHu3auun, ocy-
LLEeCTBNALWNMA TPYAOBYIO OEATENbHOCTb B NMPOdeccuoHansHoOn cdepe, COOTBETCTBYIOLEN npodeccmo-
HanbHOW AeATEeNbHOCTU, K KOTOPOW rOTOBATCH BbIMYCKHUKM (MMeTb CTax paboTbl B 4aHHON Npode CCroHanb-
How cdhepe He meHee 3 neT).

He meHee 60 npoueHTOB YMCNEHHOCTU negarornyeckmx pabotHukos OpraHusaumuv v nuud, npuene-
KaeMbix K obpasoBaTtenbHon gestenbHOCTM OpraHm3auumn Ha WMHbIX YCNOBUSX (MCXOAS M3 KONMU4YeCTBa 3a-
MeLL@aeMbIX CTaBOK, NPUBEAEHHOIO K LIEeNOYMCMNEHHBIM 3HAYEHMAM), OOJPKHBI UMETb YYEHYHO CTerneHb (B TOM
yncne y4yeHyto CTeneHb, NonyYyeHHy B MHOCTPaHHOM rocygapcTtBe u npuaHaBaemyto B Poccunckon Pepe-
paummn) 1 (Mnn) y4eHoe 3BaHue (B TOM 4YuCrie y4YeHOe 3BaHue, NOoNyYeHHOe B MHOCTPaHHOM rocyaapcTBe U
npusHaBaemoe B Poccunckon ®enepauun).
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NMPUNOXEHMUE 9

®OHA OLEHOYHbIX CPEACTB No AUCUUNITUHE

depepanbHoe rocyaapcTBeHHoOe OlogKeTHOe obpa3oBaTenbHOe yupexaeHue
BbicLuero obpasoBaHunA
«OMCKMI rocyaapCcTBeHHbIN arpapHbii yHuBepcuteT umenun MN.A.CtonbinmHa»

ArpoTexHonorm4yeckum cpakynobteT

OnoIl no HanpaBneHuto 19.03.01 buotexHonorus

dOHO OLLEHOYHbLIX CPEOCTB
no AUcUUNNnHe

B1.0.08 ®dusuka

HanpaBneHHocTb (Nnpochuns) «MuweBas GuoTexHonorna»

ObGecneunBatoLlasn npenogaBaHne QUCUUNINHBI Ka- | MaTEMaTUYECKUX N eCTECTBEHHOHAYYHbIX AUCL M-
degpa - NIvH
PaspaboTtuuk, A.A. babapuko

Omck 2023
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BBEAEHMUE

1. ®oHA OUEHOYHBIX CPeacTB MO AMCUMINIINHE sBNAeTcs ob6A3aTenbHbIM 000COGEHHBIM NpUoXe-
HueM Kk Pabodelt nporpamme ANCUMMIINHBI.

2. PoHA OLEHOYHBIX CPeacTB SABMSETCS COCTABHOW YaCTbio HOPMAaTMBHO-METOAMYECKOro obecneye-
HWSI CUCTEMBI OLLEHKN KadeCcTBa OCBOEHMS 06y4atoLLMMNCS YKa3aHHOW AUCLMNINHBI.

3. Mpwn nomowm POC ocyLecTBNAETCA KOHTPOMb M yNpaBrneHne npoueccoMm opMmMpoBaHus oby4a-
IOLLMMUCS KOMMETeHUMI, u3 yncna npegycmotpeHHbix IOC BO B kayecTBe pe3ynbTaToB OCBOEHUS OUCLM-
MIVHBI.

4. ®oHA OUEHOYHbIX CPeACTB NO AUCLMMNIIMHE BKIOYaeT B cebs: OLeHOYHble CPeacTBa, NpUMeHsie-
Mble O5151 BXOOAHOrO KOHTPOMS; OLEeHOYHble CPEeACTBa, NPUMEHAEMbIE B pamKax UHAMBMAyanusauum BbINOn-
HEeHWs1, KOHTPONsS PUKCUPOBaHHbIX BUAoB BAPC; oueHoYHble cpeacTBa, NpMMEHSIEMble ANl TEKYLLEro KOH-
TPONS U OUEHOYHblE CPeacTBa, NPUMEHSIEMbIE NMPU MPOMEXYTOYHON aTTecTaumm No UToram uUdydeHuss guc-
UMMIIWHBI.

5. PaspaboTumkamu hoHAa OLIEHOYHbIX CPEACTB NO AUCLUNIMHE SBASIOTCA NpenodaBartenu kaden-
pbl MaTteMaTW4YeCcKMX W eCTEeCTBEHHOHAy4YHbIX AMCLMNNWMH, obecrneuvvBaiollen usydyeHne obyyaroLlmmucs
OvcumnnuHel B yHMBepcuteTe. CoaepxatenbHon ocHoBoW aAnga paspabotku ®OC nocnyxuna Paboyas npo-
rpaMmma OUCLMMNINHDI.
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1. OXXUWOAEMbIE PE3YJIbTATbI U3YYEHUA

y4ye6GHOM ANCLUNNUHBI, NepPCOHaNbHbIA YPOBEHb AOCTUXEHUSA KOTOPbLIX NpoBepsieTcs
C ucnonb3oBaHMeM NpeAcTaBleHHbIX B N. 3 OLeHOYHbIX CPeAcTB

KomneTteHuuu,
B (popMMpPOBaHMU KOTOPbIX
3agencTBOBaHa AMCLMNIINHA

Koa HanmeHoBaHue

Koa v HanmeHo-
BaHMe UHOUKa-
Topa AocTuxe-
HWUN KOMNeTeH-

KoMnoHeHTbI KOMNeTeHUUn,

hopmMurpyeMble B pamkax 4aHHON AUCUMNIVHGI
(KaK oXugaemblii pesynbTaT ee 0CBOEHUs )

3HaTb U NMOHU-

yMeTb oenartb BnageTb HaBblkaMu

umm mMaTb (oencrteoBaTh) (MmeTb HaBbIkK)
1 2 3 4
YHuBepcanbHble KOMNEeTEHLMN
YK-1 CnocobeH ocy- | UO-1yk1: aHanu- | pusnyeckme Be- | HA KaYeCTBEHHOM W | aHanUTU4ecKoro  pas-
WecTBNATb  MOWCK, | 3MpyeT  3afdady, | NMNYuHbI,  Kave- | KONIMYECTBEHHOM 6opa 3apaun, Bbigene-
KpUTMYECKUA aHanu3 | Bbigensas ee 6a- | CTBEHHO W KOMW- | YPOBHE MPUMMEHSITb | HUSA OCHOBHbIX 3aKOHOB,
N CUHTE3 WHGOpPMa- | 30Bble COCTaBIMs- | YECTBEHHO OMKW- | 3aKOHbl (OU3MKM AN | Nexalux B OCHOBE ee
unm, NPUMEHATb | toLLme, oCy- | cbiBawWme  §B- | pelweHns npodec- | pelieHus.
CUCTEMHbIV MOAXOA | WecTBNsSeT  Ae- | NMeHMs npupodbl, | CMOHAaNbHbIX 3a4au.
AN peleHns no- | KOMMO3WLUMI0  3a- | UX CBA3b.
CTaBreHHbIX 3a4au. Aaun.
WA-2yk-1: HAXOAMT | OCHOBHble OU3W- | MPUMEHATbL MOWUCKO- | MOUCKA U KPUTUYECKOTO
" KPUTUYECKN | YECKMEe SABMNEHUS; | Bble CUCTEMbl CETU | aHanu3a WHdgopmaumm
aHanuanpyeTt dyHOameHTanb- Internet, Tematuye- | MONy4YeHHONW C MOMO-
nHdopMauumio, Hble NnoHATUSA, | ckme katanorn 6ub- | weto cetn Internet u
Heobxoanmyto 3aKOHbl U Teopuu | NMOTeK (B TOM 4mc- | kaTanoros 6Gubnuorek.
ansi pelweHns | knaccnyeckon u | ne 3BC) ana nowuc-
NMoCTaBEHHOW COBpEeMEHHOW Ka UHopMauuw,
3agauu. dusnku. HeobOxoanmon ans
peweHns npodec-
CMOHarnbHbIX 3a4au.
NO-3yk-1: pac- | MOHATUNHbIN pewartb npodeccu- | peweHus npodeccuo-
cMaTpvBaeT BO3- | annapaT, 3aKoHbl | OHamnbHble 3aJayu, | HanbHbIX 3agad, BblOo-
MOXHble BapuaH- | n KOHLeNuuu | HaxoauMTb  pasHble | pa ONTMManbHOro BO3-
Tbl pelweHns 3a- | dyHOaaMeHTanb- | BapuaHTbl PELUeHns | MOXHOro crnocoba pe-
hayn, oueHuBasd | HbIX  pasgenoB | 3agad,  BblOupaTb | LWIEHWUs 3agayu.
UX AOCTOMHCTBA M | KNAcCMYeCcKon W | ONTMMarnbHbIA CMo-
HefoCTaTKM U T.4. | COBPEMEHHOM cob pelweHus 3ana-
Hn3MKN. 4.
O6wenpodeccroHanbHble KOMNETEHLIMM
OrK-1 | CnocobeH wu3syyatb, | WO-lonk1:  OCy- | OCHOBbI ~ MOCTa- | MPOBOAWTL  3KCMe- | MOCTAaHOBKM  3KCnepwu-
aHanvM3npoBarTb, LeCTBMNAET pac- | HOBKM  pas3HOro | pMMEHTanbHOe WUC- | MeHTa (naTypHoro,
ucnonb3oBatb OWO- | YeTbl, aHanusu- | poga  3KCnepu- | cnegoBaHWe  Mpo- | BbIYUCIUTENBHOrO,
norunyeckve o6beKTbl | pyeT M cucteMa- | MEHTOB  (HaTyp- | LeCCOB W ABMEHWN, | MMUTaLMOHHOIO 1 Ap.),
MU NpoueccChbl, OCHO- | TU3NPYeT  MOny- | HbliA,  BblYMCAKU- | OOPMNATHL pe- | o6paboTkn pesynbTa-
BblBAsACb HA 3aKOHax | YeHHble pe3ylnb- | TeMbHbIA U T. 4.), | 3ynbTaTbl, WHTEP- | TOB 3KCMEpUMEHTa, UX
N 3aKOHOMEPHOCTSAX | TaTbl U COCTaBMs- | ONLITOB W Ap., | MPETMPOBATL MX. ocopmneHuss B ynob-
MaTeMaTUYECKHX, eT  3akmno4eHne | cnocobbl  obpa- HOM W MOHSATHOM BMAE
dU3nMYecKknx, Xumu- | N0 npoBedeHHbIM | 60TkM pesynbTa- (8 TOM 4yncne ¢ nomo-
yeckux u OGuonoru- | aHanmM3am, WUCMbl- | TOB 3KCMNEPUMEH- b0 nporpaMMHoro
YECKMX HayK W WX | TaHMAM W uccrne- | ToOB, UX WHTep- obecneveHns  nepco-
B3aNMOCBS3SX. OOBaHNAM. npeTtauuu, Hayd- HanbHOrO  KOMMblOTe-
HOro onucaHus u pa).
odopMneHuns.
WO-20nk-1:  Npw- | BO3MOXHbIE CMO- | NpeacTaBnsTh COCTaBreHusi 1 3anorn-
MeHseT MeToabl | cobbl (TabnuyHo- | Hay4yHylo  WHGOpP- | HeHns  Tabnwd, no-
mMaTemMaTM4eckoro | ro, rpacduyeckoro | maumio B Tabnuy- | CTpoeHusa auvarpamm 1
aHanu3a v mMoge- | U Op.) NMpeactas- | HOM, rpadmyeckom | rpacpmkoB w T. 4., pa-
NMpOBaHMA MNPV | NIEHUs  HAy4yHOW | W Ap. BMAax, co3ga- | 6oTel ¢ Gasamu [pal-
onucaHnm un pe- | MHopmaumu, BaTb 6a3bl AaHHbIX. | HbIX.
lWeHMM 3agady B | OCHOBbI  paboThbl

npodeccrmoHarnb-
HOW [esATenbHo-
CTW.

c 6Gasamn paH-
HbIX.
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YACTb 2. OBLLAAA CXEMA OLIEHUBAHUA XOOA U PE3YNIbTATOB U3YYEHUA
YYEBHOU ANCLNNIINHBI
O6LwWune KpUTEPUN OLIEHKU U peecTp NPUMeHseMbIX OLeHOYHbIX CPpeacTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHUA X04a U pe3ynbTaToB U3y4eHus: y4eb6HoMn
OUCLUNIIMHBbI B paMKax negarorm4yeckoro KOHTpons

PexXMm KOHTPOSIbHO-OLIEHOYHbBIX MEPONPUATUI

OLeHKa COo CTOPOHbI

Kareropusi camo- B3auMo- ey —— KomunccumoH-
KOHTPONA N OLeHKU oueHKa oLeHkKa npenogaearens pen Hasi OLeHkKa
npov3BoacTea
1 2 3 4 5
OTBeTbI Ha BO- MpoBepka 0TBETOB
BXOAHOI KOHTPOb 1 npocbl U 3agaHus Ha BOMpPOCHI U 3a-
BXOZAHOIO KOH- JaHnsi BXOOHOro
Tpons KOHTpOnNS.
WHaomeuayanusaums
BbINONHEHNSA™,
KOHTpOIb (pukcupo- 2
BaHHbIX BUAOB
BAPC:
- UHQuBMAOyarnbHoe 2.1 | CamonpoBepka Mposepka npa-
3agaHune NpaBUIbHOCTU BUMbHOCTYU peLle-
peLueHuns 3agau. HUs1 1 ochopMneHns
3agayv MHavBMAay-
anbHOro 3agaHusl.
TeKywnit KOHTPOnNb: 3
MpoBepka KOHCMEK-
OTBeTbI Ha BO- Ta no Teme, BblHe-
- camocTosiTeNbHOE N
3.1 npockbl Anga ca- CeHHon Ha camo-
n3yyeHne Tem
MOMOArOTOBKU CTOATENBHOE U3Y-
yeHve
Obcyxne-
Hwéogﬂ- MpoBepka KOHCMNEkK-
OTBeTbI Ha BO- Ta 1 NpaBUSIbHOCTU
- MpaKTUYeckme 3aHs- npocos
3.2 npocel ong ca- pelweHns n
™S ans ca-
MOMOArOTOBKM ogopMneHus 3a-
mMonoaro-
nay
TOBKM
Ob6cyxne-
HWe BO-
npocos
ans ca-
OTBeTbI Ha BO- MpoBepka oTyeTa
- nabopaTopHble pa- Monoaro- °
3.3 npockl 4ns ca- no nabopaTopHon
00ThI TOBKU 1
MOMOArOTOBKM paboTe
pes3ynbTa-
ToB nabo-
paTopHom
paboThl
Bonpockl gns MpoBepka pesynb-
. camMonoaroToBku TaToB TECTMPOBa-
- pybGexXHbI KOHTPOIb 3.4
K py6exxHomy HWUSI U KOHTPOIb-
KOHTPO0 HOW paboThl

MpomexyToyHasn aT-
TecTauus* obyyato-
LMxcs No uToram 4
M3y4yeHus gucum-
NNUHbI

OT1BeTbI Ha BO-
4.1 npockl Ans ca-
MOMOArOTOBKM

- U”ToroBoe TeCTmpo-
BaHune

MpoBepka peayrib-
TaToB TecTa

* [AHHLIM 3HAaKOM MOMeYeHbl MHAMBUAYanuampyemble Buabl y4ebHol paboTbl

2.2 O6LwWwme KpUTEPMU OLIEHKU X04a U pe3ynbTaToB
M3y4yeHus y4yeOHON ANCLUNIIUHBI
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1. ®opMarnbHbIN KpUTEPUN NOJSTy4YEeHUA OOy4aloLMMUNCA

NosioXuTenbHOMN oL

€HKM No utoram nay4yeHunsda AUCUUNIIUHDbI:

1.1 lNpegycmoTpeHHas nporpamma mnsy-
YeHnss ANCUUNNNHBI 0ByYatoLLUMMCS Bbl-
MOfHeHa NOMHOCTbLIO A0 Havarna npovec-
ca NPOMEXYTOYHOW aTTecTaumm

1.2 Mo kaxgown 13 npegycMOTPEeHHbIX NPOrpaMmmMon B1aoB paboT
no aucumnnuHe oby4varoLLmMncs yCneLwHo oTumTancs nepes npe-
nogaBartenemM, 4EMOHCTPUPYS MPU 3TOM JOMMKHBIN (He Hke
MWHMMarnbHO NPUEMIIEMOr0) YPOBEHb CODOPMUPOBAHHOCTH

3NIEMEHTOB KOMMNETEHLNN

2. N'pynnbl HedpopManbHbIX KpUTEpUeB

KayeCTBEHHOW OLeHKN paboTbl o6Gyyatrolerocs B paMmkax u3y4yeHUs QUCLMNIIUHbI:

2.1 Kputepuun oLeHKMn KayecTBa xoaa
npouecca usyyeHnst oby4atommecs npo-
rpaMMbl QUCUUNIMHBI (TEKYLLEW ycreBa-

EeMOCTH)

2.2. Kputepumn oLeHkn kayecTBa BbINOSHEHMSI KOHKPETHbIX BU-
pos BAPC

2.3 Kputepun oLieHkM kKa4eCcTBEHHOIO
YPOBHS UTOTOBbIX PE3YyNbTAaTOB U3yYeHs!

2.4. Kputepun aTTectalMoHHON OLLEHKN KaYeCTBEHHOIO YPOBHS
pe3ynbTaToB U3yYeHUs AUCLMMNINHDI

ONCUUNNUHbI
2.3 PEECTP
anemMeHTOB (poHAa OLIEHOUHbIX CPEeACTB NO y4eOHOW AUCLMNITIMHE
pynna OueHoYHOe CpPeAcTBO UK ero 3nemMeHT
OLEeHOYHbIX CPeACTB HavnmeHoBaHune
1 2

1. CpepctBa AnNA BXOOQHO-
ro KOHTpons

BOI'IpOCbI 1 3agaHna gngd npoBeaeHnda BXOAHOIo KOHTponAa

LWkana n KPpUTEPUN OLLEHKMN OTBETOB Ha BOMNPOCHLI BXOAHOIO KOHTpPONA

2. CpeactBa
KOHTpons (hpMKCUpPOBaH-
HbIXx Bugos BAPC

MepeyeHb 3agay AN MHAMBUAYaNbHOro 3agaHus (no BapuaHTam)

LWkana n Kputepun nHamemnayanbHoOro sagaHuA

3. CpeactBa
ANA TeKyLero KOHTpons

BOI'IpOCbI 1 3a4ayvn and caMmonoarotoBku K NMpPakTM4eCKMM 3aHATUAM

LWkana n Kputepun oueHmnBaHUA nogrotoBkn K NPakTM4eCKoOMYy 3aHATUKO

Bonpochkl Ansi camonoaroToBku K nabopaTtopHoit pabote

Lkana n KpuTepumn oLEHNBaHNA oT4YeTa Nno nabopaTopHoii paboTe

BOI'IpOCbI 1 3agayvn anda caMmonoarotoBku K KOHTpOJ'IbHOVI pa60Te N TeCTnpo-
BaHWUIO

LLikana n KpuTepun oLEeHUBaHWSA pPe3ynbTaToB KOHTPOSbHOW paboThl U Te-
CTUPOBaHNSA

4. CpeactBa
ANnsA py6eXXHOro KOHTpons

BOI'IpOCbI OAa CaMOCTOATESIbHOIo n3yvyeHuna TemMbl

OB anropMTM CaMOCTOSATENBHOTO U3YYeHUs TEMbI

LLkana n KpUTepunn oLueHKN CaMOCTOATESIbHOIo N3y4yeHna Tembl

5. UToroBoe TecTMpoBaHue

BaHK 3agaHun UTOroBoro TeCTUPOBaHUS

LLkana n Kputepun oueHnBaHnA OTBETOB HaA BOMPOCHI TeCTa
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2.4 OnucaHume nokasaTeneun, KpuTepmeB U LIKan oLeHMBaHUA U 3TanoB (POPMUPOBaAHUSA KOMNETEHLUM B paMKax AMCUMNuHbI (3 cemecTp)

YpoBHU CChOPMUPOBAHHOCTWN KOMNETEHLMIA

KOMMeTeHUUs He cop-

MUHUMarbHbIV cpegHun BbICOKUIN
MUpoBaHa
OueHkn chopMMpPOBaHHOCTU KOMMETEHUUA
2 3 4 5
OUeHKa «HE 3a4MeHO» OueHka «3a4meHo, OueHka «3a4meHo, OueHka «3a4meHo,
ydoernemeopumesnbHO» Xopowo» OMITUYHO»
VHaeKe 1 Kon wHauka- Mokasaterns oueHu- c ‘ XapgKTepI/ICTVIKa cdaopmmpoaagmocm KoMneTeHumm - dopMbI 1 cpen-
Lassare Topa focTu- MHamkaTopsi BaHWs — 3HaHWsl, yMe- OMMNEeTEHUMS B NOMHON hopMMPOBaHHOCTb hopMMPOBaHHOCTb hopMUpPOBaHHOCTb CTBa KOHTPONS
KEHUIN KOM- KOMMeTeH HUSI, HaBblkv (Bnage- | Mepe He cdopmmpoBaHa. KOMMEeTeHLMN CooT- KOMMEeTEeHUMN B LieNIoM KOMMNEeTEHLMN NOSHO- hopMUpoBaHMs
KoMneTeHLN neTeHLMn HIs) MmetoLumxcst 3HaHWi, BETCTBYET MUHUMalb- | COOTBETCTBYeT TpeGo- CTbi0 COOTBETCTBYET KOMNETEHLMIA
YMEHWIN 1 HaBbIKOB HeAo- HbIM TpeboBaHUAM. BaHuAM. MimetoLmxcs TpebosaHuam. Nmeto-
CTaTOYHO ANd pelleHuns Nmetowmxcs 3HaHun, 3HaHWUN, YMEHUN, LIMXCS 3HAHWUN, YMEHUN,
npakTnyeckmx (npodec- YMEHWIN, HaBbIKOB B HaBbIKOB 1 MOTMBALUMWN | HaBbLIKOB 1 MOTMBALIMK
CVoHanbHbIX) 3agad LienoM JOoCTaTo4HO B LI€fIOM JOCTaTO4YHO B MOSTHOM Mepe AocTa-
ONsi peLlueHnst NpakTu- ONsi peLleHnst CTaH- TOYHO ONs pelleHust
yeckux (npodpeccuo- AapTHbIX MpaKkTuye- CMOXHbIX MPAKTUYECKNX
HarnbHbIX) 3apad ckux (npocpeccuo- (npodpeccrnoHanbHbIx)
HanbHbIX) 3agad 3agad
KpuTtepumn oueHnBaHus
YK-1 NO-Lyka MonHoTa 3HaHui | cou3mnyeckune Benu- He 3HaeT maunyeckue [MoBEPXHOCTHO OpUEH- 3HaeT OCHOBHbIE dn- YBEpEeHHO OpUeHTUpY-
YMHbI, KAYECTBEHHO BENNYMHbI, KAYECTBEHHO TUPYeTCst BO MHOXe- 3M4ecKue BENUYMHBI, eTCsl BO MHOXeCTBe
W KONMMYeCTBEHHO N KOMMYECTBEHHO OMNWCbI- cTBe husmyeckux se- Ka4yeCTBEHHO W KONu- PU3NYECKNX BENUNYVH,
onucbiBaroLme AB- BaloLLMe SBNEHUS Npu- FIMYMH, KAYECTBEHHO 1 YeCTBEHHO onuchbiBa- Ka4eCTBEHHO U Konuye-
neHus npupoasbl, Ux poabl, UX CBSI3b. KONNYECTBEHHO OMK- loLue SABNEHNS Npu- CTBEHHO OMUCLIBAIOLLINX
CBA3b. CbIBaOLLMX ABMEHUS pOAbI, UX CBA3b. SIBMEHWSA Npupoasbl, Ux
npupopsbl, UX CBA3b. CB$I3b. OTueT no nabo-
Hannuve yme- Ha Ka4eCTBEHHOM U He ymeeT npumeHsiTe MpuMeHseT NuLWb Ha Ha kayecTBeHHOM YBEpPEHHO ncnonb3yeT paTopHoli pabo-
HUN KONMM4yecTBEHHOM 3aKOHbI PU3VKK ANs pe- Ka4yeCTBEHHOM ypOBHe YPOBHE NpUMeHsieT Ha Ka4eCTBEHHOM " Te, KOHCMeKT,
YPOBHE NPUMEHATb LeHust npodreccroHarb- HEKOTOpbIE 3aKOHbI 3aKOHbI P13VKM ANst KONUYEeCTBEHHOM nHansuayansHoe
3aKoHbl hu3nkmn ans HbIX 3aau. PU3NKN ANS peLLeHns] peLleHus npodeccno- | YpOBHE 3aKOHbI PU3MKM 3ajjaHne, KoH-
pelweHus npocdec- npodeccnoHanbHbIX HanbHbIX 3agay. Ons pelleHus npogec- TponbHas pabo-
CUOHanbHbIX 3apav. 3agaud. CVOHanbHbIX 3afay. Ta, TecTmpoBsa-
Hanunuune HaBblI- aHanuTu4yeckoro He BnageeT HaBblkaMu MmeeT noBepxHOCTHOE Bnapgeet MuHumans- B nonHom o6veme HWe, nTorosoe
koB (BnageHve pa3bopa 3apauu, aHanutuyeckoro pasbopa npeacTaBneHne o HbIMW OCHOBHbBIMM BrageeT HaBblkamu TeCTMpOBaHue.
OMbITOM) Bbli€NIeHUSA OCHOB- 3afayu, BblaeneHus MeTofdax aHanuTu4e- HaBblkamy aHanuTu- aHanuTM4eckoro pas-
HbIX 3aKOHOB, rne- OCHOBHbIX 3aKOHOB, Ie- ckoro pasbopa 3agaun, yeckoro pasbopa 3a- 6opa 3agauv, Bbigene-
Xallux B OCHOBe ee Xallmx B OCHOBe ee pe- Bbl€NEHUsI OCHOBHbIX Aauv, BblgeneHus HVS OCHOBHbIX 3aKOHOB,
pelueHus. LUEHUS. 3aKOHOB, Nexallux B OCHOBHbIX 3aKOHOB, nexatimx B OCHOBE ee
OCHOBE €€ peLLeHUst. nexalimx B OCHOBE ee peLueHust.
peLUeHus.
NAO-2yx1 MonHoTa 3HaHWii | OCHOBHbIe husnye- He 3HaeT ocHOBHbIe hu- [MoBepXxHOCTHO OpueH- 3HaeT OCHOBHble u- YBEpeHHO npuMeHseT OT4eT no nabo-

CKue siBneHusi; pyH-
AaMeHTanbHble no-
HATUSA, 3aKOHbI U
Teopum Knaccuye-
CKOM U COBpPEMEeH-

3nyeckue ABneHus; dyH-
AaMeHTanbHbIe NOHATUS,
3aKOHbI U TEOpUM knac-
CVYECKOWN N COBPEMEHHOM
DU3NKN.

TUPYETCS B OCHOBHbIX
PUINYECKNX SABINEHUSX;
byHAaMeHTanbHbIX
MOHSITUSAX, 3aKOHAX U
TEOPUSAX KIAacCU4eCcKon

3U4ecKkne SBMNeHUs;
dyHAaMeHTanbHbIe
NOHATUSA, 3aKOHbI U

TEOPUN KIacCcu4ecKomn

1 COBPEMEHHOW pur3n-

npu peLueHnmn npodgec-
CUOHanbHbIX 3a4a4

OCHOBHbIE (hUsnyeckme

ABNeHVs; pyHaaMeH-
TanbHble NOHATUS,

paTopHoW pabo-
Te, KOHCMEKT,

uHamBMayanbHoe
3aflaHune, KOH-

TponbHas pabo-
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HOWN PU3UKMN.

1 COBPEMEHHOW un3n-
Ku.

KW.

3aKOHbl 1 Teopun Knac-
CWYECKOW N COBPEMEH-
HOW (PU3UKN.

Hanuuune yme-
HUR

NPUMEHSATb NOUCKO-
Bble CUCTEMbI CETH
Internet, TemaTtunue-
CKue KaTanoru 6m6-
nvoTek (B ToOM uucne
3BC) ansa noucka
nHdopmaumm, Heob-
XoAUMOW Ans pelue-
Husa npodpeccmno-
HanbHbIX 3apav.

He ymeeT ncnonb3oBarb
NMOUCKOBbLIE CUCTEMBI
ceTu Internet, Tematuye-
ckue katanorn 6ubnumo-
Tek (B Tom yncne 36C)
Ons noucka nHgpopma-
unn, Heobxoaumon ons
pelueHuns npodeccuo-
HanbHbIX 3a4au.

Mpu pelleHnn npakTu-
YeckMx 1 TeopeTnye-
CKMX npodeccroHarnb-
HbIX 3a4a4y ncnonb3yet
HEKOTOpbIE NMOUCKOBbIE
cuctembl cetu Internet,
TemaTunyeckune katano-
rv GBubnuotek (B Tom
uncne 3bC) ansa nowc-
Ka uHdopmaumn.

Ha kauyecTBeHHOM
YPOBHE UCMonb3yeT
NMOVCKOBbIE CUCTEMBI

cetu Internet, Tematu-
Yyeckue katanorv 6ub-
nmoTekK (B TOM uucrne
3BC) ansa noucka
MHOpMaLum1, Heob-
XOAMMOW Ansi peLe-
HMA NpodpeccuoHarnb-
HbIX 3aau4.

YBEpeHHO ncnonsb3yet
NMOMCKOBbIE CUCTEMbI
ceTun Internet, Tematu-
Yeckue katanoru 6ub-
nMoTekK (B TOM Yncne
OBC) ans novcka nH-
popmauum, Heobxoau-
MOW Ans pelleHns
npodeccnoHanbHbIX
3agau.

Hanunune HaBblI-
KoB (BnageHve
OMbITOM)

rnoucka u KpuTuye-
CKOro aHanu3a uH-
c¢opmauum nony-
YEeHHOW C NOMOLLbIO
ceTu Internet u ka-
TanoroB 6MGNNoOTEK.

He BnageeT HaBblkamu

MovcKa 1 KpUTUYECKOTO
aHanuaa uHopmMaumm
NOSTy4eHHOW C NOMOLLbIO

cetun Internet n katanoros

oubnuoTek.

MmeeT noBepxHOCTHOE
npencraernexHve o
NMOWCKe U KPUTUYECKOM
aHanuse nHdopmaumm,
Nory4eHHON C MOMO-
wbto cetu Internet n
kaTanoros 6uénunoTex.

Bnageet MuHumane-
HbIMW OCHOBHbIMU
HaBblKamu NoncKa u
KPUTWUYECKOro aHanm-
3a nHdopmMaumm, no-
NyYeHHOW C NOMOLLBIO
ceTun Internet n kata-
IOroB GMGMOTEK.

B nonHom o6beme
BrnajeeT HaBbIkamu
novcka u KpuTu4eckoro
aHanusa nHgopmauum
MOSy4eHHON C MOMO-
wbto cetu Internet n
KaTanoros 6ubnnoTex.

Ta, TeCcTMpoBa-
HWe, UTOTOBOE
TecTMpoBaHue.

NO-3yk1

[NonHoTa 3HaHun

NMOHATUMHbIX anna-
part, 3aKOHbI U KOH-
uenuuu doyHaameH-
TanbHbIX pa3gernoB
KJlacCU4eCcKomn n
coBpeMeHHon hu-
3UKMU.

He 3HaeT NoHATUIHLIN
annapar, 3aKOHbI U KOH-
uenuumn yHaaMmeHTanb-
HbIX pa3fernoB knaccuye-

CKOW U COBPEMEHHON

dUsmKn.

MoBepxHOCTHO opueH-
TUPYeTCs B MOHATWIA-
HOM annapare, 3aKo-

Hax W KOHLenumsx
byHAaMeHTanbHbIX
pasgenos knaccuye-
CKOW 1 COBPEMEHHOM

PU3NKN.

3HaeT OCHOBHbIe Mo-
HSATUS, 3aKOHbI U KOH-
uenuumn yHaaMmeH-
TanbHbIX pa3genos
Knaccu4eckom n co-
BPEMEHHOW OU3NKN.

YBepeHHO npumMmeHsieT
npv peLueHun npodec-
CVOHarnbHbIX 3aga4
NOHATUAHBLIN annapar,
3aKOHbI M KOHLENLMN
dyHAAMEHTanNbHbIX
pa3fenos knaccuye-
CKOW 1 COBPEMEHHOM
PU3NKN.

Hanuuune yme-
HUI

pewaTtb npoceccu-
OHanbHbIe 3aAauun,
HaxoAuTb pa3Hble
BapuaHTbl peweHus
3apad, BbIoupaTtb
ONTMManbHbINA cno-
cob6 pelueHus 3apa-
Yn.

He ymeeT pewatb npo-
heccroHanbHble 3agaun,
HaxoauTb pasHble Bapu-

aHTbl peLleHuns 3agad,
BbIOGMpaTh ONTUMAanbHbIi
cnocob peLueHns 3agayn.

PeluaeT anemeHTap-
Hble NpodeccroHarnb-
Hble 3a4auu, HaxoauT
OQIMH BapuaHT peLue-
HUA 3afay, He ymeeT
BbIGUPaTH ONTUMarnb-
HbI crnoco6 peLueHus
3agauu.

PelwwaeT npodeccuo-
HanbHble 3aga4u,
HaxoauT ABa BapwaH-
Ta pelleHns 3apau,
BblOMpaeT 13 AByXx
ONTUMarnbHbIN CNocob
peLleHVs 3agaun.

YBEpeHHo peluaeT
npodgeccroHanbHbIe
3afayu, HaxoauT pas-
Hble BapuaHTbl peLue-
HWs 3aday, BolbupaeT
onTUMarnbHbIA cnocob

peLleHnst 3aaayn.

Hanunuune HaBblI-
koB (BnageHve
OMbITOM)

pelweHunsa npocec-
CUOHaNbHbIX 3agav,
BblGOpa onTUmanb-
HOro BO3MOXHOIO
cnocoba pelweHus
3agaum.

He BnageeT HaBblkaMu
peLleHusi npogeccmo-
HanbHbIX 3a4ad, Belbopa
ONTMMAarnbHOro BO3MOX-
Horo cnocoba peLueHust
3agaun.

MmeeT noBepxHOCTHOE
npeacrasrieHne o
peLueHuun npodeccuo-
HanbHbIX 3a4ad, Bbl-
6ope onTuMarbHO
BO3MOXHOrO crnocoba
peLLeHns 3agayun.

Bnapgeet MuHumans-
HbIMW OCHOBHbIMU
HaBblKamMy peLLeHns]
npodheccnoHanbHbIX
3afad, Bblbopa onTu-
MaribHOro BO3MOXHOIO
crnocoba peLueHus
3agauv.

B nonHom o6beme
BrnafeeT HaBblkamu
peLueHns npodeccuo-
HanbHbIX 3a4ay, Bbl6o-
pa onTUMarnbHOro Bo3-
MOXHOro crnocoba pe-
LUeHNs 3agaun.

OTt4eT no nabo-
paTopHoi1 pabo-
Te, KOHCMEKT,
uHavBMayanbHoe
3afaHue, KoH-
TponbHas pabo-
Ta, TeCTMpoBa-
HWe, UTOroBOE
TECTMpOBaHMe.

OrK-1

NO-lonks

[NonHoTa 3HaHui

OCHOBbI OCTaHOBKMU
pasHoro popa aKc-
nepumMeHTOB
(HaTypHbIW, BbIYUC-

He 3HaeT ocHoBbI nocTa-
HOBKW pa3HOro poga
3KCNEPUMEHTOB (HaTyp-
HOrO, BLIYVCITUTESIbHOIO

MoBepXHOCTHO OpUeH-
TUpyeTCsi B OCHOBaXx
MOCTaHOBKW PasHoOro
pofa 3KCneprMeHToB

CB0OOAHO OpUEHTU-
pyeTcsi B OCHOBax
MOCTaHOBKY PasHoOro
pofa 9KCneprMeHToB

B coBeplueHcTBe Bna-
fAeeT ocHOBaMu nocra-
HOBKM pa3HoOro poaa
3KCNEPVMEHTOB

Ot4eT no nabo-
paTopHoWn pabo-
Te, KOHCMEKT,
nHaVBUZYyansHoe
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nUTenbHbLIA U T. A.),
OnbITOB U Ap., CMo-
cobbl 06paboTku
pe3ynbTaToB 3KChe-
PUMEHTOB, UX UH-
TepnpeTauum, Hayu-
HOTO ONMUCAaHUSA U

M T.A4.), oNbITOB U Ap.,
cnoco6oB 06paboTku
pe3ynbTaToB 3KCMepu-
MEHTOB, UX MHTEpNpeTa-
Liun, Hay4YHOro onucaHusi
1 ochopmMneHus.

(raTypHoOro, BblYMCAN-
TENbHOMo U T. 4.), OMblI-
TOB 1 Ap., B criocobax
obpaboTku pesynbTa-
TOB 3KCMNEPVMEHTOB,
WX HTepnpeTauum,
Hay4HOro onMcaHus n

(HaTypHoOro, BblYMCIN-
TenbHOro U T. A4.),
OMbITOB U Ap., B CNO-
cobax obpaboTkm
pe3ynbTaToB 3KCne-
PYMEHTOB, UX UHTEpP-
npeTauumn, Hay4Horo

(HaTypHoOro, BblYMCIN-
TENbHOMO U T. A.), OMbl-
TOB 1 Ap., cnocobamu
06paboTku pe3ynbTa-
TOB 3KCMEPUMEHTOB, UX
WHTepnpeTauumn, Hay4-
HOro OMUCaHWs n

ochopmneHus. odhopmMneHus. onvcaHus n opopm- odhopmmneHus.
nexus.
Hannuve yme- npoBOAUTL JKcne- He ymeeT nposoanTb YMeeT npoBoAnTL YMeeT npoBoAnTbL YMeeT npoBOANTL 3KC-
HUR pUMeHTanbHoe uc- 3KCNepuMeHTanbLHoe oTAenbHble aTansbl 3KCMepuMeHTarnbHoe nepvmMeHTanbHoe unc-

cnepoBaHwue npo-
LeccoB U ABMEHUHN,
odopMnATL pesynb-
TaTbl, UHTEpPNpeTn-
poBaTb MX.

nccnegosaHve npouec-

COB 1 iBMNEHUA, ohopM-
NATb pesynbTaThl, UH-
TepnpeTMpoBaThb VX.

3KCNEepUMEHTaNbHOro
nccnegoBaHus npo-
LLlECCOB U SABIEHUN,
yCrnoBHO ohopMNSATh
pe3ynbTaThbl, YaCTUYHO
MHTEPNpeTMpoBaTh UX.

vcenegoBaHue npo-
LLECCOB U SABIEHUI B
nonHom o6beme, uc-
NbITbIBAET HE3HAYN-
TesbHble 3aTpyAHEHNS
npu ocpopmneHun
pesynbTaToB U UX
MHTEpNpeTaUMn.

crnefoBaHue NpoLeccoB
N SIBNEHUI B NOSTHOM
o6beme, odopmnaTb
pesynbTaThl U UHTEP-
npeTnpoBaTh UX.

Hanunuune HaBblI-
koB (BnageHve
OMbITOM)

NOCTaHOBKMU 3Kcne-
pUMeHTa (HaTypHo-
ro, BbIMUCNUTENbHO-
ro, UMUTaLMOHHOIo
n ap.), o6paboTkm
pe3ynbTaToB 3KCMNe-
pUMeHTa, Ux
ocdhopmneHus B
YAOGHOM 1 NOHAT-
HOM Buge (B TOM
yucne ¢ NOMOLLbIO
nporpamMmmHoro
obecneyeHus nep-
COHarnbHOro KoMnb-
loTepa).

He BnageeT HaBblkaMu
NMOCTaHOBKW 3KCNEepUMEH-
Ta (HaTypHOro, BbIMUCIIN-
TENbHOro, UMUTALMOHHO-

ro u ap.), obpaboTku
pe3ynbTaToB 3KCMNepu-

MeHTa, UX 0POpPMIEHMS B

yAOGHOM M MOHATHOM
BMAe (C NOMOLLBIO Npo-
rpaMmMHoro obecrneveHns
nepcoHarnbHOro KOMIMbHo-
Tepa).

Bnageet anemeHTap-
HbIMW HaBbIKaMW No-
CTaHOBKM 3KCMEPUMEH-
Ta (HaTypHOro, Bbl4nC-
NUTENbHOro, UMUTALN-
OHHOTO ¥ Ap.), UCMbl-
TbIBaeT 3aTPyAHEHUS
npu obpaboTke pe-
3ynbTaToB 3KCNEpU-
MeHTa, nx odopmie-
HVS B yAOOHOM 1 no-
HATHOM BuAe (C Momo-
LLbIO NPOrpaMMHOro
obecneyeHnst nepco-
HanbHOro KOMMboTe-

pa).

Bnageet HaBblkamu
NOCTaHOBKU aKcnepw-
MEHTa (HaTypHOro,
BbIYNCIINTENBHOTO,
UMUTALMOHHOTO Y
ap.), cnbiTbiBaeT
He3HayuTernbHble
3aTpyAHeHUs npu
obpaboTke pesynbTa-
TOB 3KCMEPUMEHTA, X
ocopmneHns B yaob-
HOM U1 MOHSITHOM BUAE
(c nomouykto npo-
rpaMmmHoro obecneye-
HMS NePCOHAarnbHOro
KOMMboTepa).

YBepeHHo BnageeT
HaBblKaMu NOCTaHOBKM
3KCnepuMeHTa (HaTyp-
HOrO, BbIMUCINTENbHO-

ro, UMUTaLMOHHOIO 1

ap.), obpaboTku pe-

3ynbTaToB 3KCMNepu-
MeHTa, X oPopMIeHNs
B YAOOHOM 1 NOHATHOM
BvAe (C NOMOLLbIO Npo-
rpammHoro obecneve-

HWS NepCOHanbLHOro

KOMMblOTEPA).

3aaaHue, KoH-
TponbHasi pabo-
Ta, TecTupoBa-
HWe, UToroBoe
TECTUpPOBaHUE.

NO-20nk-1

[NonHoTa 3HaHui

BO3MOXHbIe CMoco-
6bl (TabnuyHoro,
rpadmyeckoro u ap.)
npeacTaBneHust
Hay4YHoM MHcopma-
LUK, OCHOBbI pabo-
Tbl ¢ 6a3amMu gaH-
HbIX.

He 3HaeT BO3MOXHbIX
cnoco6oB (Tabnu4yHoro,
rpachuyeckoro 1 ap.)
npeacTaBneHns Hay4yHown
MHdOpMaLmn, OCHOB
paboTbl ¢ 6azamu oaH-
HbIX.

MoBEPXHOCTHO OpUeH-
TUPYeTCs B HEKOTOPbIX
cnocobax npeacras-
NeHUst Hay4YHON WH-
copmaLum, ocHoBax
paboTbl ¢ 6azamu oaH-
HbIX.

CB0GOAHO OpUEHTU-
pyeTcsi B cnocobax
(TabnuyHom, rpadu-
4YecKkoM 1 Ap.) npea-
CTaBMEHNS Hay4HON
MHpopmaLmm, ocHo-
Bax paboTbl ¢ 6azamu
[aHHbIX.

B coBepLueHcTBe Bna-
neet cnocobamu (Tab-
TIMYHBIM, rpadO4ecKUm
W Ap.) NpeAcTaBneHus
Hay4HOW UHGOpPMaLuK,
ocHoBaMu paboThbl ¢
6asamu JaHHbIX.

Hanuuune yme-
HUI

npeacTaBnAaTb
Hay4Hy MHdopma-
uuIo B TabBNMYHOM,
rpachmyeckom u ap.
BuAax, co3gaBaTtb
6a3bl AaHHbIX.

He ymeeT npeacraBnstb
Hay4Hyl0 MHpopmaLmio B
TabnuyHom, rpadmye-
CKOM 1 Ap. Buaax, cosaa-
BaTb 6a3bl A@HHbIX.

YmeeT npeacTtasnstb
Hay4Hyt MHopmaLmio
B TabnunyHom Buae,
NNOX0 OpPUEHTUPYETCS
B 6a3ax AaHHbIX.

YMeeT npeacTaBnsaTb
Hay4Hyto MHGOpMa-
LU0 B TabBnMYHOM ©

rpacpmueckom BuUaax,

co3faet npocreiime
0a3bl AaHHbIX.

YmeeT npeacTtaBnsth
Hay4Hyt0 MHpopmaLmio
B TabrnyHom, rpadu-
4YeckoM U Ap. BUAax,
cosfaBaTb 6a3bl faH-
HbIX.

Hanuuve HaBbl-
KOB (BnageHune
OMbITOM)

COCTaBJIeHUs U 3a-
nonHeHus Taénuu,
nocTpoeHus ana-

He BnageeT HaBblkaMu
COCTaBreHusl 1 3arnosiHe-
HWS Tabnuu, NOCTPOEHUS

Bnageet anemMeHTap-
HbIMU HaBblkaMu CO-
CTaBJieHUA U 3anoJiHe-

BnapgeeT HaBblkamu
COCTaBIeHus 1 3a-
nonHeHusa Tabnuu,

YBepeHHo Bnageet
HaBblkaMu coCTaBne-
HUA U 3anoJiHeHUAa

OTueT no nabo-
paTopHon pabo-
Te, KOHCMEKT,
uHavBmuayanbHoe
3aflaHune, KOH-
TponbHasi pabo-
Ta, TeCTMpoBa-
HWe, UTOroBoE
TecTupoBaHue.
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rpaMmm u rpacomkoB u
T. A., paboTbI ¢ 6a-
3aMu AaHHbIX.

avarpamm u rpadomkoBs 1
T. 4., paboTbl ¢ 6azamu
AaHHbIX.

H¥s Tabnuu, nocTpoe-

HUA Ouarpamm u rpa-

VKOB 1 T. 4., paboThl
¢ 6asamu AaHHbIX.

NocTpoeHns ana-
rpamm u rpadukos n
T. 4., UCMbITbIBAET
He3HauuTernbHble
3aTpyAHeHUs npu
paboTte c 6asamu
AaHHbIX.

Tabnuy, nocTpoeHus
avarpaMm 1 rpadmkos
W T. 4., pabotkl c 6a3a-

MW O@HHBbIX.
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2.4 OnucaHume nokasaTeneun, KpuTepmeB U LIKan oLeHMBaHUA U 3TanoB (POPMUPOBAHUSA KOMNETEHLUM B paMKax QUCUUNInHbI (2 cemecTp)

YPOBHN CHOPMUPOBAHHOCTU KOMMETEHLMIN

KoMneTeHums He cop-
MupoBaHa

MUHUMaIbHbIN cpeaHun BbICOKWI

OueHkn chopMMPOBAHHOCTN KOMMNETEHLIMI

He 3ayteHo

3ayteHo

Xapakrepuctmka chpopMUpPOBAHHOCTI KOMMNETEHLIMN

Kog nHamka- KomneTeHumnsi B NonHow 1. CchopMMPOBAHHOCTE KOMMETEHLIMN COOTBETCTBYET MUHUMATIbHbBIM dopMbI 1 cpef-
Whaexc n Topa 4OCTU- | VHAKaTOpbI KoM- MNokasatenb OUEHNBA- | viepe He chopMMpoBaHa. | TPEGOBAHNSAM. VIMEIOLIMXCS 3HAHMIA, YMEHWI, HABbIKOB B LIENIOM I0CTa- |  c1pa KOHTpONS
HasBaHve EHUI KOM- neTeHLMN HWA — SHAHNA, YMEHVA, | |AvetoLumxcs 3HaHMR, TOYHO AJIS PELUEHUsI MPaKTUYeCckVX (MpoeccroHarbHbIX) 3adau. hopMMpOBaHMS
KoMmneTeHLmm neTeHLMM HaBbIku (BNafeHus) YMEHUI 1 HaBbIKOB Hefo- | 2. ChOPMMPOBAHHOCTL KOMMETEHLMN B LIENIOM COOTBETCTBYET Tpe6o- KOMMETEHLIMIA
CTaTOYHO ANS peLleHust BaHUAIM. VIMeIoLMXCSt 3HaHWI, yMEHUIA, HaBbIKOB U MOTUBALIMW B LiESNIOM
npakTnyeckmx (npodec- AOCTaTOYHO ANS peLleHns CTaHAAPTHBIX NPaKTU4eckmx (mpodeccmo-
CMOHanbHbIX) 3aga4 HanbHbIX) 3a4au.
3. ChopMMpOBaHHOCTb KOMMNETEHLUM NMOMHOCTBIO COOTBETCTBYET Tpe-
60BaHUSIM. VIMEIoLMXCA 3HAHWIN, YMEHUIA, HABbIKOB U MOTUBALWM B
MOSIHON Mepe AOCTaTOYHO AN PeLleHNs CIIOXKHbIX NPaKTUHEeCKUX
(npodpeccunoHanbHbIX) 3agaq.
Kputepum oueHnBaHus
YK-1 NO-1yx1 [NonHoTa 3HaHuin chnsnyeckne Benmym- He 3HaeT cmanyeckune 1. [oBEPXHOCTHO OPUEHTUPYETCH BO MHOXECTBE (DU3NYECKMUX BEMUYMH,
Hbl, KAY€CTBEHHO 1 BENNYUHbI, KAYECTBEHHO Ka4eCTBEHHO W KONMYECTBEHHO OMUCHLIBAOLLMX SBMEHWSA NpUpoabl, UX
KONMNYEeCTBEHHO ONuU- 1 KONUYECTBEHHO OMUCHI- | CBSA3b.
CbiBaoLwme ABNEeHNsA BaloLme SBMeHns Nnpupo- | 2. 3HaeT OCHOBHbIe (hM3NYECKME BEMNYMHBI, KAYECTBEHHO M KOnuye-
npupoAbl, X CBA3b. Obl, UX CBA3b. CTBEHHO OMUCbIBAKOLLME SBMNEHUS NPUPOABI, UX CBSI3b.
3. YBepeHHO OpueHTMPYEeTCA BO MHOXECTBE (hM3NYECKMNX BENUYMH,
KayeCTBEHHO W KONU4YECTBEHHO OMUCHIBAIOLLMX SABIIEHWSI MPUPOAbI, UX
CBS3b. OTyeT no nabo-
Hanunuve ymenun Ha Ka4eCTBEHHOM M He ymeeT npumeHaTs 1. MNpumeHseT NULLIb Ha KA4ECTBEHHOM YPOBHE HEKOTOPbIE 3aKOHbI paTopHol pabo-
KOnn4yecTBEHHOM 3aKOHbI (OM3NKKN ANst pe- dU3NKN ANSA peLueHns NpodecCcroHarnbHbIX 3aay. Te, KOHCMEKT,
YPOBHE NPUMEHATb LeHUa npodeccnoHanb- 2. Ha xa4ecTBEHHOM ypOBHE NMPUMEHSIET 3aKOHbI (U3NKM ANSA PELLUEeHUs | MHAMBUAYaNbHOE
3aKoHbI hn3mnkmu ans HbIX 3a4au. npodpeccroHanbHbIX 3adau. 3afjaHue, KoH-
pelueHus npodpeccu- 3. YBepeHHo ncnonb3yeT Ha Ka4eCTBEHHOM W KONIMYECTBEHHOM YPOBHE TponbHasi pabo-
OHanbHbIX 3ag4ay. 3aKOHbI PM3VKM ANS pelleHnst MPodecCUoHanbHbIX 3agaq. Ta, TecTmpoBa-
Hanunuve HaBblkoB | aHanuTU4eckoro pas- | He BnageeT HaBblkamut 1. MmeeT noBepxHOCTHOE NpeAcTaBieHne 0 METoAax aHanmuTu4eckoro HVe, nTorosoe
(BnapeHve onbl- 6opa 3apauu, Bbige- aHanutuyeckoro pasbopa | pasbopa 3agayv, BbiAeneHNs OCHOBHbIX 3aKOHOB, NEXalLuX B OCHOBE TecTMpoBaHue.
TOM) NeHnsA OCHOBHbIX 3ajayu, BblAeneHns oc- ee peLleHus.
3aKOHOB, Nnexalumx B HOBHbIX 3aKOHOB, nexa- 2. BnageeTt MMHUMasbHbIMW OCHOBHBIMU HaBbIKaMy aHanNUTUYECKOro
OCHOBe €€ pelleHus. LLMX B OCHOBE €€ peLle- pa3bopa 3agaun, BbiAeNeHns OCHOBHbIX 3aKOHOB, NeXallnx B OCHOBE
HUs1. ee peLleHus.
3. B nonHom o6beme BnajeeT HaBbIkaMy aHanUTUYeckoro pasbopa
3ajayu, BblAENeHNs OCHOBHBIX 3aKOHOB, NMeXallmX B OCHOBE ee pelle-
HUSA.
NO-2yk1 [MonHoTa 3HaHun OCHOBHble pnsmnye- He 3HaeT ocHOBHbIe hu- 1. OBEPXHOCTHO OPUEHTUPYETCS B OCHOBHbIX (PU3NYECKUX SABMEHUSAX; OT4eT no nabo-

CKkue siBneHus; dyH-
AaMeHTanbHbIe NOoHA-
TUSI, 3aKOHbI U TEOPUN
Knaccu4eckom u co-
BpeMeHHOW (PU3MKM.

3u4eckune siBneHust; yH-
[amMeHTanbHble MOHATHUS,
3aKOHbI M TEOPUM Knaccu-
YeCcKoW 1 COBPEMEHHOM
DU3NKN.

yHAAMEHTaNbHbIX MOHATUAX, 3aKOHAX N TEOPUSX KIacCUYECKOn 1
COBpPEMEHHOW hn3mKm.

2. 3HaeT OCHOBHbIe (hmanyeckre ABneHuns; pyHaaMmeHTanbHbIe NoHs-
TWS, 3aKOHbI Y TEOPUM KNMAacCUYECKON U COBPEMEHHON (IU3UNKN.

3. YBEepeHHO NpMMEHSsIeT Npu peLleHnn NpogeccuoHanbHbIX 3agad

paTopHoW pabo-
Te, KOHCMEKT,

uHavBMayanbHoe
3aflaHune, KOH-

TponbHas pabo-
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OCHOBHblE (u3nYeckme aBrneHns; dyHaameHTanbHble NOHATUSA, 3aKOHbI
1 TEOPUM KNaCcCUYECKON N COBPEMEHHOMN (PU3MKN.

Hanuune ymenui

NPUMEHATb NOUCKO-
Bble CUCTEMbI CETH
Internet, TemaTtunue-
CKue Katanoru 6u6-
nvoTek (B TOM uucne
9BC) ansa noucka
nHdopmaumm, Heo6-
XoAUMOW Ans pelue-
Husa npodeccuo-
HanbHbIX 3agau.

He ymeeT ncnonb3osatb
MONCKOBbIE CUCTEMbI CETU
Internet, TemaTtnyeckme
KaTanorn 6ubnuoTexk (B
Tom uncne 3bC) ans
novcka nHcpopmaumu,
HeobxoAnMoNn Ans peLue-
HWA NPOdEeCCUOHanbHbIX
3agau.

1. MNpu peLLeHnn NpakTUHeCcKMX N TeopeTUHECKMX NPOECCUOHANbHBLIX
3afayv UCnonb3yeT HEKOTOPbIE MOMCKOBbIE CUCTEMBI CeTU Internet, Te-
maTudeckue katanoru 6Gubnuotek (B Tom ymcne SbBC) ans noucka uH-
copmauun.

2. Ha ka4ecTBEHHOM ypOBHE UCMOMb3YyeT NOUCKOBbIE CUCTEMbI CETU
Internet, Tematnyeckue katanoru Gubnuotek (B Tom ymcne S6C) ana
novcka HdopmMaumm, HeobxoanMoN ANs peLLeHns NPpodeccoHanb-
HbIX 3a4au4.

3. YBEpeHHO ncrnonb3yeT NoMCKOBbIE CUCTEMbI ceTu Internet, Tematu-
Yyeckue katanoru 6uénuotek (B Tom uncne SBC) ans novicka nHgop-
Maummn, HeobxoAMMOK Ans peLleHnsi NpogeccMoHanbHbIX 3a4ay.

Hanuune HaBbIKOB
(BnapeHue onbl-
TOM)

noucka n Kputuye-
CKOro aHanu3a uH-
chopmauum nonyyeH-
HOM C NOMOLLbIO CEeTH
Internet n katanoroes
ouénuoTek.

He Bnageet HaBblkamu
nouncka un KpUTUYeCKoro
aHanusa nHdopmaumn
NoMy4eHHOM C NOMOLLbIO
ceTun Internet n katanoros
OMbnnoTek.

1. imeeT noBEPXHOCTHOE NpeacTaBneHne O NOUCKE U KPUTUHECKOM
aHanuse nHdopmaLum, NoNyYeHHON ¢ NoMoLLbio ceTu Internet u kaTa-
noros 6GMGNMOTEK.

2. BnageeT MMHUMarbHbIMW OCHOBHBIMW HaBblKaMuK MoOUCKa U KpUTUYe-
CKOro aHanusa nHdopmavum, Nony4eHHon ¢ noMoLLpbo ceTu Internet n
kaTtanoros 6ubnunoTek.

3. B nonHom o6beme BnageeT HaBblkamy Movcka 1 KPUTUYECKOTO aHa-
nn3a nHdopmMaLmm Nosy4eHHon ¢ nomoLlbto cetu Internet n katanoros
6nbnunoTtexk.

Ta, TeCcTMpoBa-
HWe, UTOTOBOE
TecTMpoBaHue.

NO-3yk1

[NonHoTa 3HaHun

NMOHATUMHbIX anna-
paT, 3aKOHbI U KOH-
uenuuu cdoyHaameH-
TanbHbIX pa3genos
KJ1lacCU4eCKOM U co-
BpeMeHHON hU3mnKn.

He 3HaeT NOHATUIHbIN
annapar, 3aKOHbl U KOH-
uenuun dyHaameHTanb-
HbIX pa3fenoB Knaccuye-
CKOW 1 COBPEMEHHON
DUsmKn.

1. NoBEepPXHOCTHO OpPUEHTMPYETCH B MOHATUINHOM annapaTte, 3aKoHax u
KOHUenuuax dyHaamMmeHTanbHbIX pa3fenos KNaccu4eckon 1 COBpeMeH-
HON PU3UNKN.

2. 3HaeT OCHOBHbIE MOHATUS, 3aKOHbI U KOHLeNuun dyHAaMeHTanbHbIX
pasgenoB KraccuyYecKom U COBPEMEHHON OU3MKN.

3. YBEpeHHO NpMMEHSET Npun peLleHnn NpogeccnoHanbHbIX 3agad
MOHATUNHBIN annapart, 3aKoHbl U KOHLenumn pyHaaMeHTanbHbIX pas-
[enoB Kraccu4eckon 1 CoBpeMeHHOM OU3UKN.

Hannuve ymenun

pewaTtb npoceccuo-
HanbHble 3a4a4m,
HaxoAuTb pa3Hble
BapuaHTbI pelueHus
3apad, BbIoupaTtb
onTUMarnbHbIN CMo-
co6 pelueHUs 3agaum.

He ymeeT pewatb npo-
hbeccuoHanbHble 3agayu,
HaxoauTb pasHble Bapw-
aHTbl peLleHns 3aday,
BbIOMpaTh ONTUMAanbHbIi
cnocob peLueHust 3agayu.

1. PewaeT anemeHTapHble NpodeccuoHarnbHble 3agayn, HaxoauT OauH
BapuaHT peLueHus 3agjad, He ymeeT BblGupaTh onTUManbHbIi cnocob
peLleHVs 3aaaun.

2. PelwsaeT npodeccuoHanbHble 3agayun, HaxoauT ABa BapuaHTa pe-
LeHWs 3aaad, BbIoMpaeT U3 ABYX ONTUMarnbHbI cnocob pelleHus 3a-
aaun.

3. YBepeHHO peluaeT npodeccuoHarbHble 3a4a4un, HaXoauT pasHble
BapuaHTbl peLleHuns 3agad, BbIGrpaeT onTUMarnbHblii cnocob peLleHust
3agayu.

Hanunuune HaBblkoB
(BnapeHue onbl-
TOM)

peleHus npodeccu-
OHarnbHbIX 3aaad,
BbIGOpa onTUMarnbLHo-
ro BO3MOXHOrO cro-
coba peleHuns 3aga-
un.

He BnageeT HaBblkaMu
peLueHus npogeccumo-
HanbHbIX 3a4ad, Belbopa
ONTUMarnbHOrO BO3MOX-
Horo crnocoba peLueHus
3agaun.

1. VimeeT NnoBepXHOCTHOE NpeACTaBieHNE O peLleHnn npodgeccuo-
HarnbHbIX 3ag4ady, BbiGope onTMMaribHO BO3MOXHOO crnocoba peLueHust
3agauv.

2. Bnapeet MMHUManbHbIMU OCHOBHBIMY HaBblkaMy peLleHnst npodoec-
CMOHanbHbIX 3afay, Bblbopa onTMMaribHOro BO3MOXHOrO crocoba pe-
LIEeHMs 3afayun.

3. B nonHom ob6beme BnageeT HaBblkaMu peLleHns npoceccuoHanb-
HbIX 3aa4, BbiGopa onTUManbHOro BO3MOXHOTMO crnocoba peLueHus
3agayv.

OTt4eT no nabo-
paTopHoi1 pabo-
Te, KOHCMEKT,
uHavBmuayanbHoe
3afaHue, KOH-
TponbHas pabo-
Ta, TeCTMpoBa-
HWe, UTOroBOE
TECTMPOBaHME.

OrK-1

NA-lonks

[NonHoTa 3HaHui

OCHOBbI OCTaHOBKMU
pasHoro popa akcne-
PUMEHTOB (HaTypHbIW,

He 3HaeT ocHOBbI NocTa-
HOBKW pa3HOro poja aKc-
NnepuMeHToB (HaTypHOFO,

1. MoBEPXHOCTHO OPUEHTUPYETCSA B OCHOBaX NMOCTAHOBKWU Pa3HoOro poaa
3KCMEPUMEHTOB (HaTypPHOrO, BbIMUCIIUTENBHOIO U T. A.), OMbITOB W Ap.,
B cnocobax 06paboTkM pe3ynbTaToB 3KCMNEPUMEHTOB, UX MHTEprpeTa-

OTueT no nabo-
paTopHolt pabo-
T€, KOHCMEKT,
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BbIYUCNUTENbHbIN 1

T. A.), ONbITOB U Ap.,

cnoco6kl 06paboTku
pe3ynbTaToB 3KChe-

PUMEHTOB, UX UHTEp-
npeTaumMm, Hay4yHoro
onucaHus n ocgpopm-
neHwms.

BbIYMCIIUTENBHOIO 1
T. 4.), ONbITOB 1 Ap., CNo-
coboB 06paboTkm pe-
3yNbTaToB 3KCNEPUMEH-
TOB, WX UHTEpRpeTaLuy,
Hay4yHOro OnMcaHus u
odopMneHus.

LMK, HAYYHOTO OMUCaHKS! U OOPMITEHMSI.

2. CBOGOAHO OPUEHTMPYETCA B OCHOBAX NMOCTAHOBKWU pasHOro poaa
3KCMEPUMEHTOB (HaTypPHOrO, BbIMUCIIUTENBHOIO U T. A.), OMNbITOB 1 Ap.,
B cnocobax ob6paboTku pe3ynbTaToB IKCNIEPUMEHTOB, UX UHTEprpeTa-
LMK, HAYYHOTO OMUCaHKS! U OOPMITEHMSI.

3. B coBepLUeHCTBE BnageeT 0CHOBaMyW NOCTAHOBKM pa3HOro poaa
3KCMEPUMEHTOB (HATypPHOrO, BbIMUCIIUTENBHOIO U T. A.), OMNbITOB 1 Ap.,
cnocobamu 06paboTku pe3ynbTaToB 3KCNEPUMEHTOB, UX MHTEpNpeTa-
LMK, HayYHOTO OMMCaHNst U OPOPMIEHUSI.

Hanuyne ymenun

NPOBOAUTL 3KCNepu-
MeHTanbHoe uccne-
[AOBaHWe NpoLIeccoB
n siBNeHnn, ohpopm-
NATb pe3ynbTaThl,
WHTepnpeTUpoBaThb
nx.

He ymeeT nposBoaunTtb
aKcnepuMeHTansHoe
nccnegosaHve npouec-
COB 1 iBMNEHUA, ohopM-
NATb pe3ynbTaTtbl, UHTEP-
npeTnpoBaThb UX.

1. YMeeT npoBoAnTb OTAENbHbIE 3Tanbl 3KCNEPUMEHTaNbLHOro Uccre-
A0BaHNs NPOLIECCOB U SBNEHWIN, YCNOBHO OMOPMISATL pesynbTarhl,
YaCTUYHO MHTEPNPETUPOBATb UX.

2. YMeeT npoBoANTb SKCNEpPUMEHTanbLHOe uccrneaoBaHne npoLeccos 1
SIBNEHW B NONTHOM 006beme, NCMbITbIBAET HeE3HaUUTENbHbIE 3aTpyAHe-
HWS NPy 0POPMIIEHNN Pe3ynbTaToB U NX MHTEPMpPeTaLmu.

3. YMeeT npoBoAnTb SKCNEpPUMEHTanbLHOe UccrneaoBaHne nNpoLeccoB 1
ABMEHU B NONTHOM o6beme, 0hopMIATb pesynbTaThbl U MHTEPNPEeTy-
poBaThb WX.

Hanunuune HaBblkoB
(BnapeHue onbl-
TOM)

NoCcTaHOBKU 3Kcne-
puMeHTa (HaTypHoro,
BbIYUCITUTENBHOIO,
WMUTaLMUOHHOIO U
Ap.), o6paboTkm pe-
3ynbTaToB 3KCNepu-
MeHTa, nx ocpopmne-
HWA B yaO6HOM m
NMOHATHOM Bupae (B
TOM 4ucne c Nomo-
Wb NPOrpaMmMHOro
obecneyeHusi nepco-
HanbHOro KOMMNbIoTe-

pa).

He BnageeT HaBblkamu
NOCTaHOBKMN 3KCNEPUMEH-
Ta (HaTypHOro, Bbl4UCU-
TENbHOro, UMUTaLMOHHO-
ro u ap.), opabotkm
pesynbTaToB 3KCNepu-
MeHTa, ux oopmneHns B
yAOGHOM M MOHATHOM
BMAe (C NOMOLLbIO Mpo-
rpaMmHoro obecneveHns
nepcoHanbHOro KOMMbH-
Tepa).

1. BnageeT aneMeHTapHbIMV HaBblkaMn MOCTAHOBKW 3KCMEPUMEHTa
(HaTypHOro, BbIMMCIIUTENBLHOTO, UMUTALMOHHOTO M Ap.), UCMbITbIBAET
3aTpyAHeHus npu obpaboTke pe3ynbTaToB AKCMEPUMEHTA, X ODOPM-
neHns B yAo6HOM M MOHATHOM BMAe (C MOMOLLbIO MPOrpamMmMHOro obec-
neyYeHns NepcoHanbLHOro KOMMbTEPA).

2. Bnageet HaBblkaMu NOCTAHOBKY 9KCMEPUMEHTa (HaTypHOro, BbIUMNC-
NUTENMBHOIO, UMUTALIMOHHOTO U AP.), UCTbITLIBAET HE3HAYMTENbHbIE
3aTpyAHeHus npu obpaboTke pe3ynbTaToB AKCMEPUMEHTA, X ODOPM-
neHus B yqobHOM 1 NOHATHOM BMAE (C MOMOLLbI0 MporpaMmHoro obec-
neYeHns NepcoHanbHOro KOMMNbTEpPa).

3. YBepeHHO BnageeT HaBblkamy MOCTAaHOBKW SKCMEpUMEHTa (HaTypHO-
ro, BbIYMCNUTENBHOrO, MMUTaLIMOHHOTO 1 Ap.), 06paboTkn pedynbTaToB
3KCMepuMeHTa, Nx oPopMIeHns B yao6HOM 1 MOHATHOM BuAe (C no-
MOLLbI0 MPOrpaMMHOro obecneyeHrs NepcoHanbHOro KOMNbIOTEpPa).

uHAuBUaYyansHoe
3afjaHne, KOH-
TponbHas pabo-
Ta, TeCTMpoBa-
HVe, UTOroBoe
TecTpoBaHue.

NO-20mk-1

[NonHoTa 3HaHui

BO3MOXHble CMOCco6bI
(Tabnu4Horo, rpacu-
YecKoro u Aap.) npea-
CTaBNneHUsi Hay4YHOM
nHdopmaumm, ocHo-
Bbl paboTbl ¢ 6a3amum
AAHHbIX.

He 3HaeT BO3MOXHbIX
cnocoboB (TabnuyHoro,
rpacpmueckoro v ap.)
npeacTaBneHnst Hay4yHon
MNH(OPMaLuM, OCHOB
paboTbl ¢ 6azamu oaH-
HbIX.

1. MNoBepXHOCTHO OPUEHTUPYETCA B HEKOTOPbIX cnocobax npeacraene-
HMS Hay4YHOW MHOPMaLmK, ocHoBax paboTbl ¢ 6a3aMu AaHHbIX.

2. CeobogHo opueHTupyeTcs B cnocobax (TabnmyHoMm, rpaduyeckom u
Ap.) NpeacTaBneHns Hay4yHow nHdopmaumm, ocHoBax paboTbl ¢ 6asa-
MW OaHHbIX.

3. B coBepLueHcTBe BrageeT cnocobamu (TabnmuHbiM, rpadonyeckum un
Ap.) NpeacTaBneHns Hay4yHow nHdopmaLmm, ocHoBaMmn paboTsl ¢ 6a-
3aMW aHHbIX.

Hanuune ymenui

npeacTaBNATb Hay4-
Hyl0 UHdopmMaumio B
Tabnu4yHowm, rpacu-
YeckoMm u ap. Bupax,
co3paBaTtb 6a3bl AaH-
HbIX.

He ymeeT npeacraensatb
Hay4Hylo MHdopMaLuio B
TabnuyHom, rpadmye-
CKOM 1 Ap. BuAax, cosaa-
BaTb 6a3bl A@HHbIX.

1. YMeeT npeacTaBnaTb HayuHyo MHopmaumio B TabnmyHom Buge,
MNMoxo opueHTupyeTcsi B 6a3ax AaHHbIX.

2. YMeeT npecTaBnsATh HAay4Hyo nHgopmaumio B TabnmyHoMm u rpa-
cdrueckom Buaax, cosgaet npocreiune 6asbl AaHHbIX.

3. YMeeT npeacTaBnsiTh Hay4Hyto MHGopMaumio B TabnmuHomMm, rpacu-
YeCckoM U Ap. BUAAX, co3aaBaTtb 6asbl JaHHbIX.

Hanunuve HaBbIkoB
(BnapeHve onbl-
TOM)

COCTaBrieHus U 3a-
nonHeHus Tabnuu,
nocTpoeHus gua-
rpamMm u rpacpmkoB u
T. 4., paboTbl c 6a3a-
MU OaHHbIX.

He BnageeT HaBblkamu
COCTaBIIEHWS 1 3anofHe-
HWS Tabnuu, NOCTPOEHUS
avarpamMm v rpacovkos u
T. 4., pabotbl ¢ 6azamun
[aHHbIX.

1. BnageeT aneMeHTapHbIMY HaBblkaMU COCTaBIIEHUS U 3aMONHEHUS!

Tabnuu, NOCTpoeHUs Avarpamm 1 rpadukoB 1 T. 4., padoTkl ¢ 6asamm
[aHHbIX.

2. BnapgeeT HaBblkaMy COCTaBINEHUS U 3amnonHeHns Tabnuu, nocTpoe-
HWUsI guarpaMm v rpadvkoB U T. 4., UCTMbITbIBAET HE3HAYUTENbHbIE 3a-
TpyAHeHus npy paboTe ¢ 6asamu JaHHbIX.

OTueT no nabo-
paTopHon pabo-
Te, KOHCMEKT,
uHavBMayanbHoe
3aflaHune, KOH-
TponbHasi pabo-
Ta, TeCTMpoBa-
HWe, UTOroBOE
TecTupoBaHue.
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3. YBEepeHHO BnafeeT HaBblkaMy COCTaBMEHMUS U 3anofHEHUs Tabnuu,
NOCTPOEHUSA Anarpamm 1 rpacpukos U T. 4., paboTbl ¢ 6a3aMmn gaHHbIX.
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YACTb 3 MeTtoaunyeckue matepuansl, onpeaenstowme npoueaypbl oLeHUBaHUA 3HaHUN, YMEHUN,
HaBbIKOB, XapaKTepu13yHLwm1x aTanbl OpMUPOBaAHMA KOMNETEHLUN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3aA4aHUs, HEO6GXOoAUMbIE ANA OLUEeHKU 3HaHUW, YMEeHUIN, HaBbIKOB
3.1.1. CpencTBa ANA vHOUBMAyanu3auum BbINOSIHEHUSA, KOHTponA PMKCcMpoBaHHbIX Bugos BAPC

PekomeHagauumn no BbINOSTHEHNIO mnHounBuayarnibHoOro sagaHusa

B kaxgoM nHanBMAyanbHOM 3a4aHUM COAEPXKUTCS NO TPU 3adayu, KOTopble HeOBX0aUMO PeLwnTb U
0opMUTL B COOTBETCTBUM C TpeboBaHusmn. HanBuayaneHoe 3agaHne ob6a3aTtenbHO AOMKHO UMETb TU-
TYMNbHBLIN NUCT, a Kaxaasa 3agada obssaTtenbHO OOMKHa codepXaTtb crefylolme pasgensl: 4aHO, HanTw,
pelleHne, nepeso BennmyunH B CH, normyHoe n nocnegosatenbHoOe pelleHne, OTBET.

Pasgenbl y4ebGHOM OUCLMNMUHBI, YCBOEHME KOTOPbIX CTyAEHTamMu COMpPOBOXAAETCs MOAroTOBKOW
WHOUBMAYANbHOIO 3a0aHNs:

Pasgenbl gucumnnnnHbl, OCBOEHME KOTOPbIX 06yqaro-
LLMMUNCA conpoBOXaaeTcd nnn 3aBepLiaeTca Bbinos-
HEeHMeM nHgnBuayanbHOro sagaHusa

KomneTteHunn, dpopmmnpoBaHme/pasBmntme KOTopbix obecneum-
BAETCs B XOA€ BbINOJTHEHMS

unHouBunayanbHOro 3agaHus

Ne HanmeHoBaHue
1 «MexaHuka», «MonekynspHas uaunka YK-1, OlK-2
N TepPMOAMHaMMKay, « ONeKTPU4ecTBo 1
MarHeTu3m»
2 «KonebaHus 1 BonHbl», «ONTMKa, YK-1, OlnK-2
«ATOMHasa n agepHasa pmsmkar

Mpumepbl oopMneHus 3agav:
3agaya 1. ABTOMOOWMb, OBUrasicb C YCKOpeHuem 2 mic?, npowen 125 wm 3a 5c¢. Onpegenntb
HayanbHy CKOPOCTb aBTOMOBUNSA. HayepTuTb rpacduk 3aBUCMMOCTU CKOPOCTU OT BPEMEHM.

Vy-? PeweHue:
2 2
a=2 mlc N3 cbopmynbl NyTU Npu paBHOYCKOPEHHOM ABUXEHWUM S =V0t+i nonyyaem
t=5¢ 2
_ at?
S=125 m s-T- 5 a
Vo=——=2%- =22
t t 2
MoAcTaBnss YMcrnoBble AaHHbIe, UMEEM v, = (%_QJ =20 m/c
5

Mpaduk CKOpPOCTU paBHOMEPEMEHHOIO ABWXEHUS SBMSeTCA NPSMOW NIMHUER.
[na ee noctpoeHuWsa AocTaTtoyHO AOBYX Todek: npu t=0 V,=20 m/c, npu

t=5 ¢ V =30 m/c. HanomHum, uto V =V, +at .

30 Womic

20

0+ t t t t i
I 1 2 3 4 5

Omeem: V, =20 mic.
3apayva 2. ToveuHble 3apsagbl g, =1 HKT wn o, =—2 HK pacnonoxeHsl Ha pacctosHum 10 cm apyr ot

Apyra B Bakyyme. Hantn HanpskeHHOCTb M MOTeHuman nons B TOYKe, HaxoAsLencsa nocpeavHe mexay 3a-
psgamu.
Es—7? on—? PeweHue:
o =1 HKn =10"° Kn a1 Ei E: o2
@ ri2 A ©

CornacHo npuHUuny cynepnosuLum B Touke A
EAn=E+E), oa=01+ ¢,

0, =—2 HKn=-2-10" Kn

r=10cu =101
e=1
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£ =885-10"2 @/m roe E,, E, — HanpshkeHHOCTM Norneif, co3aaHHbIX B Touke A (pu-
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Omeem: E, =108 B/m, ¢, =-180 B.
LUKANTA U KPUTEPUU OLLEHNBAHUA

— «3a4TeHO» MO MHAMBMAYyanbHOMY 3a4aHUIO BbICTABMSETCH, €Cru: a) BCe 3ajayun pelleHbl npa-
BUIbHO; 6) 3agaym odhopmMieHbl Mo BceM TpeboBaHusaM (0Ba3aTenbHble 3NeMeHTbl: AaHO, HaWTK, peLlleHre,
BbIMOMHEHbI HE0H6X0OUMbIE PUCYHKU U MOCTPOEHUS, JIOTMYECKM BEPHO MOCTPOEHO peLleHmne, 3anmcaH u npo-
aHanusvMpoBaH OTBET); B) 0POpMIMEHNe UHAMBUOYANbHOIO 3adaHus COOTBETCTBYET NMpeabsBnseMbiM Tpe-
60BaHUSAM (TUTYNbHBIA JINCT);

— «He 3a4TeHO» NO MHAMBMAYaNbHOMY 3a4aHUI0 BbICTaBMASETCS, €CMu: a) YacTb 3aday pelueHa He-
BepHo; 6) 3agayn odopMrieHbl He B COOTBETCTBMU C TpeboBaHMAMY (OTCYTCTBYET AaHO, He onpegeneHo YTo
HeobX0AMMO HaWTW, OTCYTCTBYIOT PUCYHKM M NOCTPOEHWS, OTCYTCTBYET OrMKa B pelleHny 3agadvun, HeT oT-
BeTa); B) opopMIeHre He COOTBETCTBYET NpeabsaBnsieMbiM TpeboBaHNAM.

3.1.2. BONPOChbI
AnA nposefeHNs BXOAHOTO KOHTPons

BxofHoWM KOHTPONb OCYLLECTBNSAETCS B BUAE NMMCbMEHHbIX OTBETOB Ha BOMPOCHI U 3a4aHusi BXOOHOMO
KOHTpons. bunet BkntoyaeT B cebst 15 BONPOCOB 1 3adaHuiA NO pasnnyHbIM pasgenamM AMCUmMnInHbl «dnsu-
Ka» 3a Kypc cpeaHero (nosiHoro) obero obpasoBaHus. BXOQHOWM KOHTPOSb NPOBOAUTCSA Ha NEPBOM MpPaKTU-
YeCKOM 3aHATMK. Ha BbinonHeHve gaetcs 15 MUHYT.

Bonpochbi u 3adaHust 8X00HO020 KOHMPOs
YTto Ha3bIBaeTcA:

1. Yrnom nageHuna?

2. AGConoTHbIM NokasaTenem npenomMneHnsa?
3.  Yrnom npenomMmnenunn?

4. 3OnNeKTPOEeMKOCTbIO NPOBOAHMKA?
5. PaBHOMEpPHbIM ABMXEHNEM?

6. ApguwabatHbIM npoueccom?

7. PaBHO3amMenneHHbIM OBUKEHUEM?
8. W3obGapuyeckmum npoueccom?

9. YacrtoTton konebanun?

10. N30TepmMU4ecKkMM npoLeccom?
11. Mepunogom konebaHnin?

12. BHewHum doToadpdpekTom?

13. WN3oxopHbIM npoLeccom?
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14. Amnnutygon konebaHma?
15. HanpspkeHHOCTbO 3NEKTPUYECKOro nomnsi?
16. OTHOCWTENbHBLIM NMOKa3aTenem nNpenomneHna?

Mo kakoun chopmMyrne mMoXHO onpeaenuTb:

1. YrnoBy CKOPOCTb?
2. PaboTy NOCTOSIHHOW CUMbl B MEXaHUKE?
3. KuHeTundyeckylo aHepruio Tena?
4. [lyTe Nnpyn paBHOYCKOPEHHOM OBUMXEHUN?
5. Cwny ynpyroctun?
6. Pabory Toka?
7. LeHTpocTpemuTensHoe yckopeHune?
8. OnekTpoeMKoCTb NMOCKOro KoHAeHcaTopa?
9. OnTMYecKyto cuny NUH3bI?
10. JIMHERMHbI NyTb NPU PAaBHOYCKOPEHHOM ABWKEHUN?
11. TloTeHuManeHy SHEPruio ynpyro 4edopMmMpoBaHHOro Tena?
12. Ycnoue makcumyma npu MHTepdepeHunn ceeta?
13. MoMeHT cunbl Npy BpaLlaTenbHOM ABUXKEHUN?
14. KonwnyecTBo TENNOThI NPU HarpeBaHuK BellecTa?
15. UeHTpocTpemutenbHoe yckopeHue?
16. YpgenbHyo TENNOEMKOCTb BelecTBa?
17. 3aBMCMMOCTb CONPOTMBMEHMS MPOBOAHUKA OT €ro reoOMeTPUYECKMX pa3mepoB?
18. AG6cCOonoTHBIVM NokasaTterns npenomneHmsa?
19. KoachdurumeHT nonesHoro 4eNCTBnst TENSIOBOW MalUWHbI?
20. TlMepuoa konebaHum mateMaTU4ECKOro MasgTHUKa?
21. KuHeTu4eckyto sHepruw?
22. Cuny Amnepa?
23. Tlepuoa konebaHum Npy>KMHHOTO MasiTHUKA?

24. Cwny lNopeHua, OeNCTBYIOLLYIO Ha ABWKYLUMIACS 3apsi[ B MarHUTHOM rone?
25. Cuny Tshkectun?
26. [epuopg anekTpuyecknx konebaHum B KOHType?

M306pasunte rpacpnyiecku:

CwunoBble NMHUKU NONA NONOXUTENbHOroO 3apsaa.

Xog ny4ven, napannenbHbIX rMaBHON ONTUYECKON OCU, B ABOSKOBLINYKITOM NNH3E.
CwunoBble NMHUKU NONS OTPULLATENBHOrO 3NEKTPMUYECKOro 3apsaa.
3aBMCMMOCTb CKOPOCTU OT BPEMEHMU NPU PAaBHOYCKOPEHHOM LBUXEHUN.
Cunosble NIMHUU MarHUTHOrO Nosis NPSIMOro NPOBOAHMKA C TOKOM.
3aBucuMoCTb AaBrneHust ra3a oT obbema npu agnabaTHOM npotiecce.

Xopa cBeTOBbIX Nyyen, nayLmx n3 Bo3gyxa B CTEKMO.

3aBUCMMOCTb CKOPOCTU OT BPEMEHU NPW paBHO3aMeaIEHHOM ABUXKEHUN.
Cunosble NMHUKU 3NEKTPUYECKOro Nons NAocKoro KoOHAeHcaTopa.
3aBNCUMOCTb CMELLIEHUSA OT BPEMEHW NPU rapMOHNYECKOM KonebaHuu.
3aBMCMMOCTb faBrneHus oT obbema rasa npy M30TEPMUYECKOM MpoLecce.
3aBMCMMOCTb NYTU OT BPEMEHMU NPU PAaBHOYCKOPEHHOM LBWXKEHUN.

Xopg ny4ven, ngyLimx u3 ctekna B BO3ayX.

3aBuCMMOCTb faBreHusa oT o6bema npu n3odapruyeckom rasoBom npoLecce.
3aBMCMMOCTb CKOPOCTU OT BPEMEHM NPU PAaBHOMEPHOM ABWKEHUN.

BOooNooOA~®ONE

el el el el
ahrwdbdEO

Kakas cdoopMyna Bbipa)kaeT 3aKOH:

BTopoli 3akoH HbtoToHa?

Owma anga yvacrtka uenun?
MpenomneHus ceeta?

KynoHa?

OneKkTpoMarHMTHOM MHAYKUUN?
OtpaxeHusa ceeta?

CoxpaHeHusi 3Heprum B MexaHuke?
Apxumega?

Owma gna nonHow uenn?

0. ®apapges onst anekTponusa?

11. BcemupHoro tarotenunsa?

12. Oxoynsa-fleHua Ans NocTosiHHOro Toka?
13. MpenomneHwns ceeta?

BOXONoGOA~WNE
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14. bonna-MapwuoTtta?

15. lNyka?

16. ®apages-JleHua ons anekTpoMarHUTHON UHOYKUUKN?
17. l'en-Jtoccaka?

18. CoxpaHeHus umnynbca Tena?

19. Wapnsa?

KakoB chmsnyeckui cmbicn:

YckopeHuna?

lMnotHocTM BewecTBa?

MarHuTHoro notoka?

Macchb!?

[asneHna?

ABCOnTHOrO HyNs Temnepatyp?
MoTeHumana aneKkTpu4eckoro nomns?

Cwunbl Toka?

. CkopocTtu?

10. OnekTpoaBMKYLLEW CUMbI UCTOYHMKA TOKa?

©CoNoOUA~WNE

3anuwuTte ypaBHeHue:

lMepBoro Hayana TepMoaNHaMUKN.

OcHoOBHOE A11s1 MONEKYNAPHO-KUHETUYECKON TEOPUM Fa30B.
OVHWTenHa Ansa BHewWwHero dotoaddekTa.

dopmyny nnH3bI.

CoctosHusa ngeanbHoro rasa MeHgeneesa-KnanenpoHa.
MapmoHuyeckmx konebaHuii B MexaHuke.

ok~ wNE

B uem CYWHOCTb ABNeHusA:

OneKTpoOMarHMTHOM MHAYKUUnN?
CamounHgykumn?

Monapusaumm ceeta?
doTtoachdekra?

Ondpakumm cBeTOBbIX BOSH?
Owncnepcun ceeta?

OnekTtponusa?

PesoHaHca?

. MonHoro BHyTpeHHEro oTpaxeHns?
10. PagnoaktmnsHocTn?

©CoNoOOA~AWNE

B kakunx eaMHULax nsmepsieTcs:

OnTtnyeckas cuna nunH3bl?
Cwuna Toka?
YactoTa?
MolHocTb?
VHAYKTUBHOCTb KOHTYpa?
MnoTHocTb BewecTBa?
[aBneHne?
OHeprua?
HanpsixeHne?
. OnekTpuyeckas eMKOCTb?
. KonuuectBo BeLlecTtBa?
. YckopeHune?
. PaboTta?
. OnekTpuyeckoe conpoTmUBeHne?
. YaenbHoe conpoTusneHme?
. Yrnoeasi CKOpoCTb?
. Umnynbc Tena?
. IHaykumns marHutHoro nons?
. HanpspkeHHOCTb anekTpmnyeckoro nonsi?

BOONOOA~AWNE

PRRPRRRERRRER
OCO~NOUIANWNERO

LWkana n Kputepun oueHnBaHuA
OoTBEeTOB Ha BONPOCHLI BXOOHOINoO KOHTpOnNA

- OueHkKa «OTNNYHOY, eCn KONNMYECTBO NpaBusbHbIX oTBeToB OT 81 + 100 %.
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- OueHKa «XOpOoLLO», eCriv KONMYEeCTBO NpaBurbHbIX OTBETOB OT 61 + 80 %.
- OueHka «yooBneTBOPUTENTbHO», €CINN KONMYECTBO NpaBuUsibHbIX OTBETOB OT 51 + 60 %.
- OueHka «HeyaoBNeTBOPUTENBHOY», ECMK KONMYECTBO NpaBuibHbIX OTBETOB MeHee 50 %.

3.1.3 CpeactBa AnA TeKyLero KOHTpons

BOIMPOChLI
ANsl CaMOCTOATENbHOIo U3y4eHUsi TeMbl
«lMprumMeHeHne 3aKOHOB COXPaHEHUSA UMMNYMbCa U 3HEPrum K ynpyroMmy v Heynpyromy ygapam»

1) Tonatve yoapa.
2) Knaccudmkauuna n xapakrepuctuka yaapos.
3) [lNpumeHeHne 3aKOHOB COXpPaHEHMS UMMYMbCca W SHEPTUN K YNIPYTOMY 1 HEYNPYroMy yaapam.

BONMPOCbLI
ANSA CaMOCTOATENIbHOIO U3y4YeHUA TEMbI
«5lBneHns nepeHoca»

1. [Oudbdysus: onpeneneHne, ycrioBusl NPOTEKaHWs!, 3aKOH.
2. TennonpoBOOHOCTb: ONpeaerieHne, YCroBUA NPOTEKAHUS, 3aKOH.
3. BsiskocTb: onpepaeneHue, YCroBUs NPOTEKaHWs!, 3aKOH.

BOMPOCHI
ANA CaMOCTOATENIbHOIrO U3y4YeHUA TeMbl
«Bunabl coeauHEeHUN arNieMeHTOoB B LiensiX MOCTOAHHOro Toka. 3aKOHbl MOCTOAHHOIO TOKa»

1) OnekTpu4yeckas Lenb 1 ee 3MEMEHTHI.

2) OcHOBHble NOHATUSA 1 onpeaeneHns ans aNekTPUYEecKon Lenu.

3) 3akoH Oma ans yyacrtka uenu.

4) 3akoH Oma ans nosfHowm uenu.

5) [Mpaeuna Kupxroda n nx npumeHeHue.

6) OnekTpuyeckas Lenb C nocrnegoBaTeflbHbIM COeAMHEHNEM 3JIEMEHTOB.
7) OnekTpuyeckas Uenb ¢ napannenbHbiM COeANHEHNEM 3NIEMEHTOB.

8) OnekTpuyeckas Lernb CO CMELLaHHbIM COeaUHEHNEM 3NIEMEHTOB.

BOMPOCbI
ANs CaMOCTOATENbHOI0 N3y4YeHUsi TeMbl
«Buabl cun B MexaHuke»

paBuTaunoHHas cuna.
Cuna TsxecTu.

Bec Tena.

Cwvna ynpyrocTu.

Cwvina TpeHus.

arwbhE

BONMPOCbLI
ANSA CaMOCTOATENIbHOIrO U3y4YeHUA TeMbI
«MexaHu4yeckas paboTta. MowHoOCTbL. QHeprusa»

1) PaGota cunbl.

2) OnemeHTapHas paboTa.

3) MowHoCTb.

4) MexaHunyeckas aHeprus.

5) KwuHeTuueckas aHeprus.

6) [MoTeHumanbHas aHeprus.

7) KoHcepBaTMBHbIE CUTbI.

8) [MonHas mexaHu4yeckasi aHeprus.

9) 3akOH COXpaHEeHUs IHepPruwn.

10) 3akoH coxpaHeHus U NpeBpaLLEeHUs IHEPTUN.
11) OnccunaTuBHbIE CUTbI.

12) KoachdpuumeHT nonesHoro 4encTaus.

BONMPOCbLI
ANSA CaMOCTOATENbHOIo U3y4YeHUsi TeMbl
«flBNneHne anekTpoMarHMTHOM MHAYKUMUM (onbiTbl ®apages). 3akoH Papages. BpaweHue pamku B
MarHUTHOM none»
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oukrwnpE

1)
2)
3)
4)
5)

©CoNoO~WNE

1)
2)
3)

ONoOr~WNE

1)
2)
3)
4)
5)
6)
7
8)
9)

fBneHve anekTpoMarHMTHON UHOYKLUNN.
ONeKTPOABMXKYLLASA CUITa SNIEKTPOMArHUTHOM MHAYKLMW.
3aKoH anekTpomMarHUTHOM nHaykumn ®apages.
MpaBwuno JleHua.

MpuHUKMN OENCTBUSA reHepaTopoB.

OnekTpoasuraTenu.

BOMNPOCHI
ONsi CaMOCTOATENbHOIO U3y4YeHUs1 TEMbI
«BbIHYXXa€eHHble KonebaHus. lepeMeHHbIN TOK»

OnddepeHumnanbHoe ypaBHEHNE BbIHYXOEHHbLIX kKorebaHui.
BbIHy>XA€HHbIE MEXaHUYECKME U BbIHYXAEHHbIE aneKkTpuyeckue konebaHus.
"paduK BbIHY>XAEHHbIX KonebaHui.

Pe3oHaHc.

Pe3oHaHCHbIE KpuBbIE.

BOMPOCHI
AnNsA CaMOCTOATENbHOIo N3y4Y4eHUsi TeMbl
«JNeKTpoMarHMTHbIe BOSMHbI»

Bubpatop Nepua.

MaccoBbIi nanyvatens.

NamnosbIvi reHepaTop.

MonepeyHOCTb 3MEKTPOMarHMTHbIX BOSH.

Mnockve MOHOXpOMaTUYECKUE SNEKTPOMArHUTHbIE BOJTHbI.
O6beMHas NOTHOCTb 3HEPTMN 3NEKTPOMArHUTHOW BOJHbI.
BekTop YmoBa-lNonHTuHra.

[aBneHune aneKTpoMarHUTHbIX BOJH.

MMnynbc anekTpoMarHMTHOro Mnorsi.

BOIMPOChLI
Anda cCaMoCTOATeNIbHOro n3y4eHusa TemMbl
«B3saumopencTteue ANMEKTPOMAarHMTHbIX BOJIH C BeLleCcTtBoOM»

[uncnepcusa ceeta.
[MpusMeHHbIN cnekTporpad.
OneKkTpoHHas Teopus AUcnepcun ceeTa.

BOIMPOChLI
ANsi CaMOCTOATENbHOIO N3y4Y4eHusi TeMbl
«OnTHnyeckas aHu3oTponus»

OnTnYyeckn aHN30TPONHbIE BELLECTBA.
Avenka Keppa.

OdbdekT Keppa.

OnTnYeckn akTMBHbIE BELLECTBA.

Yron noBopoTa NiocKoCTX Nnonsipusaumm.
YpenbHoe BpalleHue.

MonapumeTtpus.

OdbdekT Papages.

BONMPOCbLI
Anda caMoCToATeSNIbHOINro UyydyeHunsa TemMbl
«Teopus atoma Bogopoaa no bopy»

Mopgenn atoma TomcoHa u Pesepdopaa.
JInHen4aTbI cnekTp atoma Bogopoaa.
Cepusa banbmepa.

Cepus NarimaHna.

Cepus lMNaweHa.

Cepus bpakeTta.

Cepus MNdopyHaa.

Cepus Xamdpwu.

O6obLeHHas opmyna banbmepa.

10) MoctynaTtsl Bopa.
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11) OnbiTel PpaHka n Nepua.

BOMPOCHI
ONsi CaMOCTOATENbHOIO U3y4YeHUs1 TEMbI
«ArneMeHTbl KBAHTOBOM MeXaHUKN»

KopnyckynspHO-BOITHOBOW Oyanuam.

dopmyna ge bponns.

Oundppakumnsa aneKkTpoHoB.

dopmyna Bynbda-bperros.

HenTtpoHorpadusi.

OnekTpoHorpadus.

OnekTpoHHasi onTumka.

BonHbl ae bponns.

CooTHolleHne HeonpeaeneHHocTen [eli3eHbepra.

©CoNor~wWNE

O6LWKIN anropuTM CaMOCTOATENIbHOIO U3YYEeHUA TEMbI

1) O3HaKOMWTBLCS C peKOMEeHA0BaHHOW Y4ebHOM NUTepaTypon N aNeKTPOHHLIMU pecypcamm no Teme (OpUeHTUpysACh Ha
BOMNPOCHI ANs CAMOKOHTPOIS).

2) Ha aToi ocHoBe COCTaBWTb pa3BepHYTbLIN NiaH U3MOXEHUst TEMbI.

3) BbibpaTb hopMy OTHETHOCTM KOHCMEKTOB (NaH-KOHCMNEKT, TEKCTYarbHbIA KOHCMEKT, CBOOOAHbIN KOHCNEKT, KOHCMEKT-
cxema).

4) MNpoBeCTN CAMOKOHTPOIb OCBOEHMS TEMbI MO BONPOCaM, BblAaHHbIM NpenogaBaTtenem.

5) OdbopMUTE OTYETHBI MaTepuarn B yCTaHOBNEHHOM (hopMe B COOTBETCTBUN METOAUYECKUMU PEKOMEHAALIMSIMU.

6) MpepocTaBnTb OTYETHLIN MaTepuan npenogaBaTesto No CorflacoBaHUKO ¢ BeAyLLMM npernogasaTenem.

LWkana n Kputepmun oueHnBaHuA
CaMOCTOATEeJNIbHOIo N3y4eHus TemMbl

- OLEHKa «3ayYmeHOo» BbICTABMNSETCS, €CN 00y4aroLMNCa NOTMYHO M KPaTKo OOPMUIT KOHCMEKT, B
KOTOPOM OTpa3u/l BCE 3HAa4YMMble MOMEHTbI (OnpeaeneHusl, 3aKkoHbl, BENUYUHbLI, NapameTpbl, SBMEHUs)
13y4aemoi TEMbI.

- OLEHKa «He 3aYmeHO» BbICTABMSETCSs, ecnv o6GyyarLmniics 0POPMUN KOHCMEKT, B KOTOPOM He
oTpa3vn GonbLUyl 4YacTb 3HAYMMbIX MOHATUN (ONpefeneHusi, 3aKOHbl, BENMWYMHBI, NapaMeTpbl, SBMEHUS)
13y4aemoii TEMbI, HE 3aMETUIT 3aKOHOMEPHOCTEN.

BOMPOCbI
ONA CaMomnoAroToBKU K MPaKTUYECKUM 3aHATUAM

B npouecce noarotoBkn K NPakTUYECKOMY 3aHATMIO OOyYaloLWunes naydaeT NnpeacTaBeHHble HukKe
BONPOCHI No TemMaM. Ha 3aHsaTum obydalolmncs 4eMOHCTpUMPYET CBOM 3HaHWS MO U3y4YeHHbIM BOMpocam B
dopme ycTHOro oteeta. [Ind ycBoeH/s matepuana no Teme 3aHATMS obyyaloLwmncs pewaeT 3agadn.

O6Wwunn anroputm caMmonoaroToBKu
PexomeHOauyuu rno peweHuro 3aday

1. B ocHOBY kaxovi ou3ny4eckon 3agaunm MOIOKEH TOT UM MHOW YacCTHbIA Cryvyan nposiBneHust ob-
LLUMX 3aKOHOB (hu3uku. [NoaTomy, onpeaenuTe O KakoM SIBNEHUW, CBOMCTBE UMK NpoLecce naet peydb B AaH-
Hou 3apgadve. lNMpexae YeM NPUCTYNUTL K peLleHnto 3afay kakoro-nmbo pasgena Kypca, pekoMmeHayeTcs Tula-
TenbHO nNpopaboTaTbk TEOPMIO BONpoca.

2. MNepep pelweHnem 3agaydu crneayet BbinucaTb B eanHMuax CU uncnosble 3HaYeHnss CNonb3yemblx
npy BblYUCTIEHUN DUBNYECKUX MOCTOSIHHbIX, @ TakKe TeX BENNYMH, KOTopble AaHbl B YCIOBUW 3aayvv B eau-
HMUAX, KpaTHbIX UNK AoMbHbIX 0T eanHnl CU, a Takke B eanHMLAX, OTNNYHLIX OT eauHny, CA.

3. PeweHne GonblWIMHCTBA (hU3NYECKUX 3a[ad paCUETHOrO xapakTepa CBOAMTCS K COCTaBIEHUIO ar-
rebpanyecknx ypaBHEHWI, NPeacTaBnsoWmx cobor MatemaTnyeckoe BblpaXkeHne 3akoHOB PU3MKK, nexa-
LUMX B OCHOBE OaHHOro siBneHus. CocTaBrneHue CUCTEMbl YpaBHEHWW, MOMHOCTbIO OTpaXaloWwmx OaHHbIN
duranyeckmin npowecc, npeactaBnAaeT OCHOBHYIO TPYAHOCTb PELLEHUs NOYTN BCEX 3a4ad Mo husnke.

4. MNpn aHanun3e 3agayn N COCTaBfIEHMM CUCTEMbI YPaBHEHUN, OTpaxatolen To UNn MHoe ABMNeHue,
ocoboe BHMMaHWe crnefyeT obpallaTb Ha BEKTOPHbLINA XapakTep MHOTUX BEJIMYUH, C KOTOPbIMU NPUXOANTCS
BCTpeyaTbes. [ns nonHoro onpegenexHns Takux BENMYMH HEOOXOOUMO y4MTbIBaTh HE TOMBKO MX YMCITOBOE
3HaveHue, HO N HarnpasneHue.

5. MNpwn pelleHnn 3agad Hepeako NPUXoAUTCa NpuberaTb K pasnoXeHWo BEKTOPOB CKOPOCTU, YCKOpe-
HWS, cUnbl U T. 4. HA COCTaBnsALWue No KakuM-nnbo AByM HanpasneHusam. PaumMoHanbHbIi BeIGOp Hanpas-
NEeHNN ANns pasnoXeHWs BEKTOPOB HESIBHO AMKTYETCSA YCroBMAMM 3afadv, ogHako B obem cnyvae OH Mo-
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XeT ObITb MPON3BOSbHBIM. [10N1e€3HO NMETHL B BUAY, YTO pasfnoXeHne BEKTOpa Ha COCTaBMSOLWNE — 9TO YUCTO
MaTeMaTU4ecKun Npuem un ToT chakT, YTo MbON BEKTOP MOXHO BCerga pasroXutb Ha COCTaBnswlme, He
03HayvaeT, YTO KaXXOOW N3 HUX MOXHO AaTb Takoe Xe (hm3nyeckoe TONKOBaHUe, kak MICXOQHOMY BEKTOpY.

6. Bce 3agayu, He3aBucuUMO OT cnocoba 3adaHuin UCXOOHbIX BENMWYMH, cnegyeT pewartb B obuiemM Bu-
e (1. e. B OykBeHHOM 0603Ha4yeHun, a He B Yucnax, NpU4emM UCKOMasi BenmMYMHa AofmkHa ObiTb BblpaXeHa
yepes 3adaHHble BeNuWYuHbl). Takon MeTod peLleHus NO3BOMseT NpoaHanM3npoBaTh MOMYYEHHbIV pe3yrib-
TaT U JaéT BO3MOXHOCTb BbipaboTaTb 06LMe npuembl peLleHns 3agad no Kkaxaomy pasgeny kypca. U, kpo-
Me TOro, OCTalTCH SICHbIMU Cneabl 3aKOHOB, MCMONb3yeMbIX B JaHHON 3aaave, a caMmu BblKNnagkuy No3BonsoT
npy He0BXO0ANMOCTU NPOBEPUTL MODOYI0 YacTb PELLEHUS N UCKMIOYNTb BO3MOXHbIE OLLINMGKU.

7. [Ana npoBepKn NpaBUIbHOCTU peELLEHUs 3agayu, B BbIBEAEHHYIO pacyeTHyo dopmyny Heobxoanmo
NnoAcCTaBuUTb €AUHWLIbI U3MEPEHUS BCEX BENUYMH, BXOOALWMX B OPMYMY, U, BbINONHUB npeobpasoBaHus,
y6eanTbCs, 4TO eANHWLBI U3MEPEHNs NPaBOW U NEBON YacTeln ypaBHEHNs COBNaaatoT.

8. MonyunB oTBET B 0OLLEM BUAE, MOXHO MPUCTYNUTL K YNCITOBLIM pacyeTaM. [poBoas apudmeTtuye-
CKne pacyé€Tbl, HY)KHO UCMOMNb30BaTh NpaBuia NPUBMKEHHBIX BbIYUCIIEHWI, NO3BONSAOLNE BO MHOMMUX Cy-
Yyasix CAOKOHOMUTb BPEMSI, HE HAHOCS HMKAKOro yuepba TOYHOCTH.

9. lMony4ynB 4YNCNOBOW OTBET, HY>KHO OLIEHUTb €ro NpaBgonodobHOCTb. Takas oueHKa MOXET B page
cny4yaeB oBbHapyXMTb OLIMOOYHOCTb MOfly4aemoro pesynbtaTta. Hanpumep, ckopocTe Tena He MOXeT ObiTb
Gonblue CKOPOCTU CBETa B Bakyyme, AarlbHOCTb Nofeta KamHsi, OPOLIEHHOro YeroBEKOM, HE MOXET ObITb
6onblwe nopsaka 1000 meTpos, Macca Momnekynbl — nopsgka 1 Mmunnurpamma um T. .

Tema 1. MexaHuka

MexaHuka.

OCHOBHbIE NMOHATUSA KMHEMATUKN.

OTHOCUTENBHOCTb ABMXEHUS.

PaBHOMepHOE OBWXKEHME.

PaBHOyCKOpeHHOE OBUXKEHME.

CBobogHoe nageHune Ten.

[Bm>KeHne no oKpYyKHOCTH.

3agaum n obnactb NpMMEHEHUsT AUHAMUKN HbloToHa.

MepBbIi 3akoH HbtoToHa. Macca. Cuna.
. BTopown 3akoH HeloToHa.
. TpeTtwnin 3aKoH HbtoTOHA.
. Cunbl ynpyroctu. Cunbl TpeHus. [IBMxXeHMe Tena ¢ y4eToM CUnbl TPEHUS.
. ['paBuTaLMOHHbIE CUNMbl. 3aKOH BCEMMPHOTO TAroteHus. Cuna TaxecTtun. Bec Tena.
. [BmxkeHue nog gencteueM cunbl TskecTn. HeBecoMocTs. NepBasi kocMuyeckas CKOPOCTb.
. OCHOBHOE ypaBHEHME AMHAMUWKN BpaLLaTENbHOro ABUXEHUS.
. aBnenue. 3akoH NMNackansa ons »xnakocTen u ras3os.
. ApxumepoBa cuna. YCrnoBus nnaBaHus TeN Ha NOBEPXHOCTU XKUOKOCTU.
. mnynbc Tena. 3akoH coxpaHeHns nMmnynsca. PeakTuBHoe ABMxXeHUe.
. MexaHu4yeckasi paboTa. MoWHOCTb. QHeprus.
. MomMeHT umnynbca. 3akoH COXpaHeHNs MOMeHTa UMnynbeca.

21. KuHeTunyeckasn aHeprng BpallatoLlerocs Tena.
3apaya 1. Ha pucyHke a — 8 npuBegeHbl rpachmky 3aBUCUMOCTM KOOPAMHATBI X NPSMOSIMHENHO OBWXYLLE-

rocs Tena ot BpemeHu. Oxapakrepusynte aswxkeHne. Onpegenute CKopocTb Tena. Hanuwwute 3aBucMMOCTb
KOOpAMHATHI Tena oT BpemeHn X = X(t).

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

PucyHok a 6 8 a 6 8 a 6 8 a 6 8

Howmep rpadmka Ha
[AHHOM PUCYHKe

BOOo~NoOR~ONE

NRRRERERRRE R
COWONOUAWNEREO

1 1 1 2 2 2 3 3 3 4 4 4
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3a.qat|a 2. |_|pl/| CBO60,EI,HOM nageHun Terno gocturaet NoBepxHOCTN 3eMIin 4Yepes 5 c. KakoBsa CKOPOCTb
TeJla B MOMEHT nNageHnda u c KaKOI7I BbICOTbl OHO Nagasio, ecrni HavarbHagd CKOpOCTb paBHa HyJ'IIO?

3apayva 3. 3aBNCMMOCTb CKOPOCTU OT BPEMEHW MpPU TOPMOXEHWM aBTOMOOUNst 3agaeTtca chopmyron
u:u(t), (BenuunHbl, BXxoasime B oopmyny, BeipaxeHbl B CU). Onpegennte, yepes kakoe BpemMsi OCTaHOBUT-

Cs1 aBTOMOOMWIb, 1 KaKom nyTb OH I'IpOVID,GT 00 OCTaHOBKMW.

Homep BapuanTa| 3asucumocts v =u(t) HOMEETE;apM- 3aBUCUMOCTb U = U(t)
1 v=20-4t 7 u=25-3t
2 u = 32-8t 8 u = 30-4t
3 u=5-2t 9 u =153t
4 u = 10-4t 10 u=18-2,5t
5 u = 40-2,5t 11 u = 20-2,5t
6 u = 35-4t 12 u=12-4t

3apayva 4. KakoBa ckopoCTb BenocuneaucTa, ecnv rnepvog BpaiieHuns koneca paguycom 0,2 M paBeH
0,1c?

3apayva 5. V13 opyamsa npoussBodsT BLICTPEN MOA YITIOM d K rOpU3OHTY. HavyanbHasa ckopocTb cHapsaa
Up. Yepes Bpems t cHapsag HaxoauTcs Ha BbicoTe h. Onpeaenute BenuyMHbl, 0603Ha4YeHHble *. Yepes cKorb-
KO CeKyH[ nocre BbICTpena cHapag AOCTUrHET MakcMmarnbHON BbICOTHI? ConpoTUBMNEHNE BO3AyXa HE YUUTbI-
BaTb. YCkopeHue cB060gHOE NageHuns NpUHSTL paBHbiM 10 mlc?.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Yron Bbineta cHapsiaak | g 40 * 40 50 * 50 60 * 60 30 *
TOPU3OHTY d,

HauansHan ckopocts cha- | goq |« | 700 | 1000 | * | 800 | 800 | * | 900 | 700 | * | 1000

psiaa ug, mic
Bpewms ”OTeZa cHapafa | 50 | 25 | 30 | 15 | 20 | 25 | 30 | 15 | 20 | 25 | 30 | 15
BeicoTta noneta cHapsiaa % 13 14 * 12 12 * 9 95 * 6 6.5
h, km ' '

3apgayva 6. ABTOMOGMITb Macco m 3a Bpemsi t yBenMunMBaeT CBOK CKOPOCTb OT U; A0 U,. Cuna taru
apuratens asBTomobuns paeHa F. Onpegenvrte BenuumHy, 0603HadeHHyto *. Kakon nyTb nporgeT aBToMoounb
3a JaHHoe BpeMsa?
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Macca asTomobuna m, m * 090 12 | 14 | 16 * 15| 14 12 {0,90 * 1,8

BpeM“”B“ﬁz*;”“CaBT°M°6”' 20| *~ | 80| 10| 12| 15| * |50]| 12|80 10| *

HavanbHasa ckopoCTb aBTOMO- 72 54 % 36 108 | 36 72 * 18 72 54 36
ovna vy, kmly

KoHeuas ckopocTe aBTOMO- | 144 | g0 | 54 | * | 144 | 72 | 144 | 72 | * | 108 | 90 | 108
ouna U, kKm/y

Cwuna T1arv asTomobuna F, kH | 1,4 1,2 1,5 1,6 * 0,80 | 2,0 1,4 1,6 * 1,8 1,6
3apaya 7. [1Be npyXuHbl, NPUOBWMHYB OPYr K APYTY, COABUMM Tak, YTO NepBas Npy>XuHa ykopoTunack Ha
X1, @ BTOpas — Ha X,. 2KeCTKoCcTu NpyXuH paBHbl K, 1 K, cooTBeTcTBEHHO. OnpenenuTte BennyuHy, o6o3Ha-
YEHHY0 *.
| Homep BapuaHTa | 1 | 23] 45|67 8] o9 ]1]1]12]
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CxaTve nepBomn NpyXuHbl X1, CM 2,0 * 40 [ 50 | 2,0 * 40 [ 50 | 2,0 * 4,0 [ 50

CxaTtune BTOpOM NPYXUHbI X2, CM 40 | 50 * 30| 40 | 50 * 30| 40 | 50 * 2,0

YKecTKoCTb NepBoO NPYxUHbI K1,
Him

XKecTkocTb BTOpON NpyxuHbl Ko, .
Him

3apaya 8. MeTtannuyeckuii 6pycok NPAMOYronsHON opMbl U pasmepamn axbxc nogselleH K gnHa-
momeTpy. [NokasaHnne gnHamomeTpa F. NnoTHocTb MeTanna p. Onpegenvte BENWYMHY, 0603HAYEHHYHO *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

OnwvHa 6pycka a, cm 10 | 12 14 | 18 * 20 16 10 | 14 12 * 18
LLvpuHa 6pycka b, em | 6,0 | 4,0 | 3,0 * 50| 8,0 10 | 4,0 * 6,0 | 50| 6,0

TonwmHa 6pycka ¢, cm| 2,0 * 15(20| 30| 40 |050| * 30| 20| 25| 40
Mokasauus aukamo- | 5 3 | 38 | + |51 (236|552 | * | 42 |17.3] 126|236 *
meTtpa F, H
MnoTHocTb MeTanna Pl «
alem®
3apava 9. lNaccaxupcknin NUT NPUXOAUT B ABWKEHME U3 COCTOSIHUS MOKOSA WU, ABUrasiCb PaBHOYCKO-
peHHO BBepX (BHM3), 3a Bpems t npoxoauT nyTb S. [Npy Takom OBWKEHUKU NudpTa BEC Naccaxupa mMaccon m
paeeH P. Onpegenvte BenuynHy, 0603Ha4YeHHyo *. YckopeHne cBoboaHOro nageHus npvHATb pasHbiM 10 mIc.

HomepTzapuaH- 1 2 3 4 5 6 7 8 9 10 11 12

500 | 400 | 300 * 400 | 300 | 500 * 400 | 300 | 500 *

500 | 400 | 300 * 400 | 300 | 500 * 400 | 300 | 500

27178189 |73 * 11,3 72|70 * 193] 2,7

Hanpasnenve

BHM3 | BBEpX | BHM3 | BBEpX | BHM3 | BBEpX | BHM3 | BBEpPX | BHM3 | BBEpPX | BHM3 | BBEpPX
YCKOpeHUsi nudpta

Bpewms aswkeHns 8.0 50 6.0 * 6,0 8,0 50 * 5,0 6,0 8,0 *

nudTat, c
MyTe nupta S, M * 9,0 6,5 20 * 16 10 18 * 6,0 15 12
Macca naccaxu- " . .
o 70 60 80 60 70 60 80 80 70
Bec ”gc‘,:j"‘“pa 650 | 660 * 810 | 560 | 770 * 610 | 740 | 870 * 710

3apaya 10. Nog gencremeM ABYX B3aUMHO NeprneHanKynapHbIX cun F; 1 F, Terno Mmaccon m ABuXeTCs ¢
yckopeHuem a. Onpegenvte BENMYUHY, 0603HAYEHHYH *.

Homep BapumaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Cwna F1, H 40 15 * 20 8,0 30 * 12 27 32 * 30
Cuna Fz, H 30 * 20 15 6,0 * 60 16 36 * 36 40

Macca Tena m, k2 * 2,5 25 50 * 25 20 2,0 * 8,0 50 10

Yckopenue Tena a, mic? 8,0 10 1,0 * 2,5 2,0 5,0 * 9,0 50 | 0,90 *

Tema 2. MonekynsipHasa d13nka u TepMmoanHaMmmuKka

1. OnbITHOe 0OOCHOBaHME OCHOBHbIX MOMOXEHWUIA MOMNEKYNAPHO-KUHETUYeckon Teopun. Macca u pas-
Mepbl Monekyn. NocTtosHHas Asoragpo.
WpeanbHbin ra3. OCHOBHOE ypaBHEHME MOMEKYMAPHO-KMHETUYECKON TEOPUN uaeanbHOro rasa.
TemnepaTtypa 1 ee U3amMepeHue.
YpaBHeHMe COCTOsHUA naeansHoro rasa (ypaBHeHve Mengeneesa-KnanenpoHa).
M30TepMMYECKUIA, N3OXOPHbLIN N N300apHbIN NPOLLECCHI.
CkopocTtb Mmonekyn rasa. PacnpegeneHue Makcsenna.
Coypnapenusa monekyn. CpeaHsis oriMHa ceobogHoro npobera.
ABneHus nepeHoca.
OCHOBHbIE MOMNOXEHMSA TEPMOOUHAMUKN.
BHYTpeHHs9 aHeprusa kak pyHKUMS COCTOSHUSA.

10 Makpockonunyeckas paboTa 1 TennoooMeH.

11. MNepBoe Hayano TepMoanHaMuKK. TennoemMKoCTb BeLLECTBA.

12. MpumeHeHNe NepBoro 3akoHa TEPMOANHAMUKU K pasfMyHbIM NPOLLECCaM.

3apava 1. lNpu nccnegoBaHum Npobbl BeLECTBA MAcCco m ObINIO YCTAaHOBIEHO, YTO B Npobe coaep-

xutca N Monekyn, a monsipHas Mmacca Belectsa M. OnpeaenvTe BenuumHy, o6o3HaveHHyto *. Paccuutaiite
KONMYeCTBO BELLECTBA, copepxalleecs B npobe.

n

©CoNoG AW

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Macca BewectBam, e 88 355 * 318 7,2 * 160 15 * 56 220 *
Yucno monekyn N,10% 12 * 1030 24 * 1060 | 30 * 1030 | 12 |24
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MonspHasi Macca BeluecTsa M, . 71 2 % 18 160 % 30 142 * 44 28
almorib

3apava 2. a3, cosgatowmi B 6anmnoHe gaerieHve p, AENCTBYET HA BEHTUIMb anameTpom d cunon aaene-
Husa F. Onpegenvte BenuymHy, 0603HaYEHHYHO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
HasneHue rasa p, «la 200 (300 * [300|400(| * |400(|500| * |[500]| 200 *

Cwuna rasoBoro gasnenmsa F, H | 2,5 * 50 | 235 * 40 | 20 * 38| 10 * 31,4

OunameTtp BeHTUNA d, MM * 50| 8,0 * 8,0 | 50 * 10 | 4,0 * 4,0 10
3apaya 3. [Npu cpegHen KNHETUYECKOM SHEPrM NOCTYNaTENbHOIO ABMKEHMS MOJMEKYIT MAeanbHOro rasa

E TemnepaTypa rasa coctaensiet t. Onpegenure BenMyMHy 0003HaYEHHYHO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

CpefiHas KuHeTuYeckas aHeprus
nocTynaTenbHOro ABUXEHUS MO-

— 21| 6.0 * 8,0 * 5,0 * 9,0 * 12 * 10 *
nekyn naeanesHoro rasa F , 10

Lk
Temnepatypat, °C * 27 * 127 * 227 * 327 * 377 * 277

3apgaua 4. B 6annoHe BMecTUMOCTbIO V HaxoguTcs ra3 maccor m. [Npu abcontoTHon Temnepatype T ras

nponsBoauT AaBneHue Ha CTeHku B6annoHa p. OnpegenuTe BenUUYUHY, o6o3HaveHHyo *. Tun rasa ykasaH B
Tabnuue.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

[a3 NH3 He H, C|2 Ne Rn Kr Ar N> COz 02 CHg4
BmectumocTb 6annona V, 11 40 * 20 30 2,0 * 50 | 4,0 30 * 40 20
Maccarazam, e * 15 40 | 340 * 10 8,5 | 0,50 * 140 | 80 80
Ab6contotHasa Temnepatypa T, K | 300 | 400 | 500 * 400 | 500 | 300 * 500 | 300 | 400 *

[asneHue rasa p, klla 200 | 30 * 400 | 60 50 * 10 | 400 | 200 * 300

3apgava 5. bannoH o6bemMoM V, 3anonHeHHbIN ra3oM Npy AaBNEHUN P, COEAMHSIIOT C HE3arnoNHEHHbLIM
6annoHoM obbemMom V'. [Npu aToM faBneHue rasa ymeHbluaetcs Ha Ap. Onpegenute BenuunHy, 0603HAYEHHYIO
*. Cuntatb, YTO TEMMNEpATypa ra3a HEM3MEHHA N yTeYeK rasa He MPonCxXoauT.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
O6bem 6annoHa c rasom V, 1 * 100 | 50 | 80 * 80 | 100 | 50 * 50 | 80 | 100
MepBoHavanbHoe gaeneHve rasa

0,0y * |0,30|0,10(0,20( * | 0,10 (0,20|0,30| * ]0,20]0,30
p, Mla
O6bem He3a:;)J'\l}-|’el;|7HOF0 6anno- 20 | 60 . 20 | 80 | 40 * 80 | 60 | 80 . 60

YMeHblUeHve aaenenna Ap, klla | 30 | 100 | 150 | * | 100 | 150 30 * [ 150 | 30 [ 100 | *

3apaya 6. Aspoctat 06beMOM V HaMoMHeH renvem, obnagatoLwmum BHyTpeHHen aHepruen U. [laBneHue
rasa p. Onpegenure Benu4mHy, o603Ha4YeHHYIo *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
O6bem aspoctara V, M * 1200(300| * |300(400| * |400(500| * | 500 | 200
BHyTpeHHasa aHeprus renua U, 90 " 39 | 78 . 90 | 63 « | 105 | 45 * 48
M/[Dx
[asneHwue rasa p, klla 120 | 130 * 130 | 140 * 140 | 150 * 150 | 120 *

3apaua 7. [Npu HarpeBaHUW (OXNaxaeHWn) naearnbHbln ra3 B 6annoHe ¢ NOABWKHBLIM MOPLUHEM pacLUMps-
eTca (cxumaeTcs) u, nepemeLas nopLUeHb, coBepiaeT paboTy Ara,. BHYTpEHHsi aHeprusa rasa npy 3To0M us-

meHsieTcs oT U; go U,. KonnyecTeo TennoTel, NepedaHHoe rasy B AaHHOM npolecce, paeHo Q. Onpegenute
BENMUYMHY, 0BO3HAYEHHYIO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Paborta, coBepLLeHHas ra3oM, Aras, KK * 3,0 50| 6,0 * 35| 50| 6,5 * 40| 45 | 55
HavanbHasi BHyTpeHHss aHeprvs rasa Uy, 35 * 50| 65| 40 * 45 | 60 | 45 * 55 | 2.0
KoHeuHast BHyTpeHHsI aHeprsi raza Uy, . . .
kDK 3,01 50 451 35| 6,0 34 (25170 4,0
Konunuectso TennoTbl, nepeaaHHoe rasy, . . .
Q. KIK 20140 ] 6,0 25160175 15180 | 2,0

3apayva 8. an OXNaXXOeHUN MeTannmMyeckon getanm maccom m ot TeMmnepaTypbl t; A0 TemnepaTtypsbl t,
BblOENseTcsa KoMYecTBo TennoTthbl Q. YaensHas TennoeMKocTb MeTanna C. Onpe,qenMTe BENNYUHY, 0603HaveH-

*

Hyto *.
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Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Macca getann m, ke * 3512050115 * 4011 35|20 (050 * 2,0

HavanbHasa Temnepatypa getamm t1,°C | 400 * 420 | 230 | 510 | 600 * 210 | 550 | 450 | 500 *

KoHeuHas Temnepatypa aetanm tp, °C 210 | 150 * 120 | 90 | 450 | 50 * 150 | 50 | 60 | 20

Konn4yectBo TennoTbl, BbiAeNMBLIEECS NpK

145 | 68 | 600 * 145 | 110 | 125 | 105 * 92 85 | 400
oxnaxaeHun getanun, Q, kx

YpenbHas TennoemMkocTb metanna C,

IDxlk2°C 380|130 (880|230 | * |[460| 130|230 |460| * |380 | 880

OENCTBUS ngeanbHOro TENSoro Agsurartens paBeH 1. OI'Ipeﬂ,eJ'IVITe BEJNNYNHY, 0603Ha‘-IeHHYIO *.

3apayva 9. lNpu TemnepaType Harpesatens t, 1 TemnepaType xonoaunbHuKa ty KOIhULMEHT MONE3HOro

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Temnepatypa HarpeBaTens ty,
°C

800 | 650 * 700 | 850 * 600 | 950 * 900 | 650 *

TemnepaTypa xonoaunbH1Ka

t. °C 100 * 70 50 * 40 | 150 * 60 50 * 30
X3

KMNMO voeansHoro Tennoro aAsu- .

0,63 | 058 | * 0,69 | 0,71 * 0,70 | 0,51 * 0,67 | 0,65
ratensi n

3apgava 10. B pesynbtate XumMu4eckon peakumm cMHTe3a NoslydyeHo BeLlecTBO MOnspHon maccon M.

Macca ogHou MOJ1eKyJ1bl JaHHOro BellecTBa My. OnpeqenMTe BEJINHUNHY, O603Ha'~leHHYIO *,

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

MonsipHast macca M, ke/mornb | 0,017 * 0,046 * 0,044 * 0,085 * 0,080 * 0,106 *

Macca ogHol hélgﬂeKynbl mo, 10° .

> 2,66 * 2,99 * 14,1 * 16,3 * 10,3 * 27,0

e

RBRoOx~NOoOO

Tema 3. dnekTpuyecTBO

OnekTpuyeckun 3apag. Baanmogencteme 3apsikeHHbIX Ten. 3akoH KynoHa. 3akoH coxpaHeHus 3a-
psaa.

OnekTpuyeckoe none. HanpskeHHOCTb 3NIEKTPUYECKOro Nons. ONeKTpudeckoe nosie TOYeYHOro 3a-
psga. MNpuHUMN cynepnosvuum nonewn.

PaboTta cun nons npu nepemelleHun 3apsaa. Lipkynsumsa BekTopa HanpspbkeHHOCTM aneKTpocTaTu-
YecKoro nons.

MoTeHuman n pasHOCTb NoTeHumanos. [MoTeHuman nons ToyeyHoro 3apsga. Cea3b Mexagy Hanps-
YKEHHOCTbBH 9NEKTPUYECKOro Nofsi U Ppa3HOCTbIO MOTEHUMAanoB. OKBUMOTEHLMaNbHbIE NOBEPXHOCTY.
Teopema OcTporpagckoro-laycca.

[MpOBOAHUKM 1 ONINEKTPUKM B ANEKTPUYECKOM None.

ONEeKTPOEMKOCTb. DHEPIUSA INEKTPUYECKOro Noss.

OnekTpnyeckuin Tok. Cuna Toka. SneKkTpoasmKyLLasa cuna.

3akoH Oma. ConpoTtueneHue. NocnegosaTtensHoOe U NapannensHoe coeanHeHne NPOBOAHMKOB.

0. 3akoH Oma ans nonHou uenu. Pabota n mowHocTb Toka. Mpasuna Kupxrodga.
1.

aﬂeKTDOHHaH npoBOAMMOCTb MeTassioB. 3aBNCMMOCTb conpoTmMeIieHnA OT TemMmnepaTtypbl. CBer-
npoBOANMOCTb.

12. OneKkTpuU4ecknin ToK B ANEKTPONMTaXxX. 3akoHbl AreKTponnsa.

3apayva 1. [IBym oavHaKoBbIM LLAPUKaM COODLLMIM 3apsabl g U (2 COOTBETCTBEHHO. LLiapvkn nogsenu gpyr

K ApYry 10 COMPUKOCHOBEHUS U 3aTEM pa3Bernu Ha paccTosiHue |. Mpy aTom cuna 1x KyrnoHOBCKOro B3aMMoaeicTBUS
coctaeuna F. Onpegenute BenuumHy, 06o3HaueHHyto *. PaccTosiHue Mexay Liapykammn CyLLeCTBEHHO Gonblue mx

pa3MepoB.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
3apsg nepBoro wapvka g1, HKn 6 5 * -4 -2 12 * 6 -4 25 * 10
3apsag BTOporo wapvka gz, HKn -2 * -2 16 8 * 6 -8 12 * 7 -4
PaccTosHue mexay wapvikamu |, cm * 10 4 3 * 5 5 4 * 10 | 20 *
Cwuna B3anmopgewncteus F, mkH 09 | 36 | 90 * 360 | 90 | 144 | * |225| 90 | 0,9 | 3,6

3apaua 2. Tpu peanctopa conpoTtuerieHmemM Ry, R,, R; coeamHeHbl nocneqoBaTtenbHO Tak, YTo obLiee co-

NPOTMBINEHNE OAHHOIO y4acTKa Lieny COCTaBmnseT R, a HaNpshkeHWe Ha KaKOOM M3 pe3nCTOPOB M TOK Yepes3 HMX
paBHbl Uy, U,, Us 1 1y, |,, I3 cootBeTCTBEHHO. OnpegenvTte BeNn4YnHbl, 0603Ha4YeHHbIE *,

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

ConpoTuBreHe NepBoro pesnctopa

* * *
Ry, KOM 2 4 6 3 5 7 11 12 15

ConpoTvIBrEHVe BTOPOIO peancTopa |

Rz, KOM 6 8 10 * 7 9 11 * 15 | 20 | 25

ConpoTuBNeH1e TPETLEO pesncTopa

6 * 10 | 12 7 * 11 | 12 | 15 * 25 | 30

Rs, kKOm
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O6LLee conpoTUBIEHNE YHacTKa Lienm 10 | 18 . 30| 15 | 21 . 32 | 38 | 47 . 75
R, kOm
HanpsxeHne Ha nepBoM pesu- " . " " 12 * * * * * 60 *
ctope U, B
HanpsixeHune Ha BTOpoM pesucTo-| * 16 * * * * * 24 * * *
pe Uy, B
HanpsixeHne Ha TpeTbem pesu- 3 * * * * * 105 | * * * * *
ctope Us, B '
Cwuna yepes nepsbivi pe3ncTop g, . * % 3 * * * * * 3 * *
MA
Cuvna yepe3s BTOpOW pe3uncTop ly, . 1 . . * * * 1 * * * *
MA
Cuna yepes TpeTui pesncTtop ls, . . . . % 5 * * * * * 5
MA

3apaua 3. B BepwumHax A u B npsamoyronbHoro TpeyronsHuka ABC (yron C — npsiMon) HaxogsaTtcs
3apsagbl ga W (gg. Katetel AC 1 BC paBHbl COOTBETCTBEHHO @ U 8. HanpshkeHHOCTb 3MEKTPUYECKOro nomns B
BepwmHe C paBHa E. Onpegenute BennUmnHy, 0603HaYEHHYHO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11] 12
3apsan ga, HKn * 30 40 50 70 * 20 30 40 50 * 10
3apsag qe, HKn 30 * 50 60 80 20 * 40 50 60 80 *
KaTeT a, cm 2 3 * 5 6 7 8 * 3 4 6 8

KaTeT 8, cm 3 4 6 * 8 9 10 4 * 6 8
HanpsikenHocTb nonsa E, kHIKn | 540 | 375 | 260 | 210 * 29 39 | 710 | 440 * 150 | 26

3apava 4. [NonoxuTenbHO 3apsPkeHHas Yactuua C 3apsgoM g M Maccod M BreTaeT B OAHOPOAHOe
3MNEKTPUYECKOE MOME C HAMNPSHKEHHOCTBLIO E Tak, YTO BEKTOP HayarnbHOW CKOPOCTU COBMaJaeT Mo HanpaefeHuo ¢
BEKTOPOM HaMPsHKEHHOCTU 3IeKTpUYecKkoro nons. 3a Bpemsi t CKOPOCTb YacTulbl YBEMUYMBAETCA OT HayasbHOM
CKOPOCTU Uy A0 ckopocTu u. Onpegenvre BeNnYmMHy, 0603HAYEHHYHO *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
3apsig vacTuuel g, 10°Kn | 16 | 32 | 1,6 | 48 | 16 | * | 16 | 48 | 16 | 32 | 48 | *

Macca yactvubi m, 102 k2 | 501 | 6,64 | 3,34 | 999 | * | 116 |9,99| 116 | 167 | 664 | * | 3,34

HanpsixxeHHOCTb anekTpuye-

ckoro nons E, kHIKn S0 | 80 | 70 * 40 | 30 | 80 | 70 | 60 * 30 | 50

Bpemst aBmkeHmMa vacTuubl t, | 5 5 | 50 |« | 15 | 052|725 | 22 | 1.3 | * | 1.8 | 21 | 1.7

MKC

HavankHas CkopocTb 4actv- | g |« | goo | 700 | 500 | 200 | 300 | * | 400 | 150 | 900 | 230
bl Up, KM/C

KoHeunas CJ‘OEA‘;/‘(’:“’ HacTilbl |« | 3500 | 1900 | 5000 | 2500 | 3200 | * | 4100 | 2100 | 3600 | 3500 | 4300

3apauya 5. [Npu cune Toka | Yepes nonepeyHoe ceyeHne MeTanIMyYeckoro NPOBOAHMKA 3a Bpemsi t mpoxoauT
N anekTpoHoB. Onpegenute BenuymHy, 0603HaYEHHYIO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Cwvna Toka |, A 050( 20| * |10|050| * |15 |10| * |20|15 | *

Bpewms t, mc 20| * | 80|40| * |20|60| * |40]|80]| * |60

Yucno anektpoHoB N, 10| * | 25|80 | * |50 |40 | * | 80| 25| * | 40|50

Tema 4. MarHeTusm

1) MarHnTHoe nosne n ero XxapakTepUCTUKN.

2) BakoH buo-CaBapa-Jlannaca n ero npumeHeHne K pacyeTy MarHUTHOro nons.

3) 3akoH Amnepa. Baanmogencresne napannenbHbIX TOKOB.

4) MarHuTHasi NoCTosiHHasA. EAMHMLBI MAarHUTHOM MHAYKLMW U HANpPsPKEHHOCTM MarHUTHOrO nosist.

5) Uupkynaums marHMTHOrO nonsi (3akoH NOMHOro Toka) B Bakyyme. Teopema [laycca Ans marHUTHO-
ro nons.

6) PaboTa nepemelleHns NPOBOAHMKA C TOKOM B MOCTOSHHOM MarHMTHOM nore.

7) [encTBME MarHMTHOrO MoJist Ha ABWXKYLLMIACA 3apsag.

8) [IBMKEHUE 3apsPKEHHbIX YacTuL, B MarHUTHOM Morne.

9) [MpumeHeHne MarHMTHOro nons.

10) ABneHune anekTpoMarHMTHOM nHAykumm (onbiTbl Papages).

11) 3akoH ®apages.

12) BpalleHne paMku B MarHUTHOM More.

13) BuxpeBble Toku (Tokn Dyko).
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14) IHOYKTMBHOCTb KOHTYpa. CamonHayKuus.

15) Tokun npu pasmMbiKaHUN 1 3aMblKaHUX LIEMN.

16) BaanmHasa nHayKumsi.

17) TpaHccopmaTopsl.

3apgaya 1. Onpefenutb MarHUTHYKO MHAOYKUMIO NOMs B TOYKE, OTCTOSILLEN Ha pPacCTOsiHUM 2 CM OT
NpsIMOro NPOBOAHMKA, MO KOTOPOMY TedeT Tok B 0,5 A.

3apava 2. B ogHOpO4HOM MarHUTHOM nosne nepneHauKynsapHO K CUMOBbIM NIMHUAM MOMELLEH NPAMO-
NUHEVHBbIN NpOoBOAHUK AnuHon 40 cm, no koTopoMy TeyeT Tok B 1 A. MarHutHas nHaykumna nons 0,6 T
OnpegenuTb cuny, ¢ KOTOPOW MarHMTHOE None OeNCTBYET Ha TOK.

3apaua 3. Nnockuii KOHTYp, NnoLaab KOTOpPoro 25 cM?, HaxoauTcs B OAHOPOJHOM MarHMTHOM norsie ¢
nHaykumnen 0,04 Tn. OnpegenuTb MarHUTHBINA MOTOK, NMPOHM3bIBAKOLLMIA KOHTYP, €CINN NITOCKOCTb €ro COCTaB-
nset yron 30° ¢ NMHUSAMMK nNons.

3apauva 4. Yactmua maccon m, nmerwollasl 3apsg g, BlieTaeT B MarHUTHOE nore ¢ uHAaykumen B Tak,
YTO BEKTOP CKOPOCTU U YacTULbl NepneHAnKYNspeH NUHUSM MarHUTHOW MHAaykumn. B marHuTHOM none Tpa-
EeKTOpUen YacTuLbl SBNAETCH OKPYKHOCTb AnametpoMm d. Onpegenvre BenuunHy, 0603Ha4YEHHYI0 ™.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Macca yactuubl m, a. e. m. 40| 7,0 |10,0| * 12,0 14,0({16,0| 2,0 * 112,0(11,0| 6,0
3apsig yacTuupl q, 10 Kn 16 |16 32|16 | * | 3232|1616 | * |32]16
MHaykuusa marHuTHoro nons B, .
mTn
CkopocTb Yactuubl u, Mm/c 0,70 * (044|081|040(037| * |099(0,34|0,40|0,42| *
OnameTp okpyxHoctn d, cm 58,2160 * |505|16,6|10,8|23,3| * |30,0|33,3|16,0|35,6
3apayva 5. MarHuTHbIn NOTOK @ =40 MB6 npoHu3bIBaeT 3aMKHYTbIM KOHTYp. Onpegenntb cpegHee
3HavyeHve JC mHAyKUMW, KOTOpas BO3HMKAET B KOHTYpE, €CNY MarHUTHbIA MOTOK M3MEHUTCS A0 Hyns 3a
Bpema At=0,002 c.

400 | 150 | 100 | 300 | * | 250 | 120 | 400 | 150 | * | 200

Tema 5. Kone6aHus U BOJHbI

"apmoHuyeckme konebaHns 1 Nx xapakTePUCTUKW.
MexaHu4eckne rapmoHuyeckme konebaHus.
MapmoHuyeckuin ocumnnaTop. MNMpyXnHHbLIN, PU3NYECKUn 1 MaTeEMaTUYECKUIN MaSTHUKN.
CBoboaHble rapMoHuyeckune konebaHms B konebaTenbHOM KOHTYpe.
CnoxeHue rapMoHMYecKMx konebaHun 0gHOro HanpaBneHus U OAMHAKOBOMW YacToThl. brueHuns.
CnoxeHue B3anMHO NepneHanKynspHbIX kKonebaHun.
BonHoBble npouecchl. MNpoaonbHble 1 NonepeYHsIe BOHbI.
YpaBHeHue beryLien BonHbl. Pa3oBas ckopocTb. BonHoBoe ypaBHeHNe.
. MpuHumn cynepnosununn. 'pynnosasi CKOPOCTb.

10. NHTepdepeHUns BOITH.

11. Ctosiumne BOMHbI.

12. 3ByKOBbI€ BOSHbI.

13. Odppext Jonnepa B akycTUKe.

3apava 1. Yactmua coBepluaeT rapMoHuyeckne konebaHusa ¢ amnnutyaon X,, nepnogom T, YacToToM

v, KpyroBomn 4acton w. Onpegenute BenuynHy, 0603HayYeHHy0 *. Hannwmnte dyHKUnI0 3aBUCUMOCTU KOOpP-
AVHaTbl YacTuLbl OT BPEMEHW.

CoNOOA~AWNE

Howmep 1 2 3 4 5 6 7 8 9 10 11 12
BapuaHTa
Aunmtyaa | o4 | 92 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | 10 | 11 | 1.2
Xm, CM
I'Iepmco.u. T, . 0.1 * * 0,5 * * 0,8 * * 0,2 *
qaCTrouTa | 50 * * 100 * * 200 * * 400 * *
Kpyrosas
4actora w, * * 628 * * 62,8 * * 314 * * 157
d

3apava 2. B Tabnuue BapuaHTOB NpvBeAEHa 3aBUCMMOCTb CKOPOCTU rapMOHUYecky konebnioLerocs
Tena oT BpemeHu. Onpegenute nepuog, 4acToTy, KPYroByl 4acToTy koneGaHuii U amMnnuTyay CKOPOCTU.
YuncneHHble 3Ha4YeHWsi BEMUYMH B 3aBMCHMOCTU CKOPOCTU Konebrtowlerocst Tena oT BpemeHu gaHel B CU).

Homep 3 Homep
adBUCUMOCTb CKOPOCTU OT BPpEMEHU 3aBucumocTb CKOPOCTHU OT BpEeMEeHU
BapuaHTa BapuaHTa
1 o(t)=0.11sin(1007 + z/3) 7 v(t)=0.75sin(27t + 7z/4)
2 v(t)=0.25c0s(2007 + 7/6) 8 v(t)=0.8cos(5007t + 7/8)
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3 o(t)=0.33sin(1074 + z/4) 9 v(t)=9.9sin(8 + z/6)
4 ul(t)=4.4c08(207t + 7/5) 10 v(t)=0.1c0s(507t + z/3)
5 o(t)=0.55sin(400t + 7/8) 11 o(t)=1.5sin(807t + /4)
6 v(t)=6.3c0s(800 + 7/6) 12 u(t)=0.24cos(407 + 7/5)

3apgava 3. HebonbLon rpy3nk maccoh m noaBeLUEH Ha Jerko HepacTshKUMOW HUTKM anuHowm |. Mpwu
MaroM OTKIMOHEHMM rpy3uka OT paBHOBECUS OH coBepluaeT konebaHwst B BepTUKanbHOW MMOCKOCTU, U 3a
Bpems t npoucxoant N konebaHun. Onpegennte Benu4YmHy, 0603HaAYEHHYHO *.

Howmep Ba- 1 2 3 4 5 6 7 8 9 10 11 12
puaHTa
Macca rpy- | 19 | 15 | 20 25 | 30 | 35 10 15 | 20 | 25 | 30 | 35
3nKa m, e
Anvva wama | gy | 140 | ¢+ | 200 | 120 |+ | 120 | 200 | * | 140 | 80 *
Bpems ko- | 54 * 100 | 80 * 120 | 60 * 80 | 100 | * 60
nebaHunn t, ¢
Hucno kone- * 30 50 * 40 50 * 50 30 * 60 30
6aHun N

3apava 4. lNpu nccnegoBaHMM HEM3BECTHOW MaHETbl aCTPOHaBThl YCTAaHOBMWIM, YTO nepuog koneba-
HUA MaTeMaTUYeCKOro MasiTHUKa C ANWHOW HUTU |; COCTaBNsIET Ha 3ToW nnaHete T, a nepuog konebaHuwn
MaTemMaTU4eCcKoro MasiTHMKa ¢ AnuHow HUTK |, coctaBnset T,. Onpegennte Benu4YnHy, 0603HauYeHHYIO *.
Homep 1 2 3 4 5 6 7 8 9 10 11 12
BapuaHTa
OnuHa
HUTK nep-
BOro Ma- 80 * 140 160 100 * 160 80 140 * 80 140
ATHUKA |q,
cm
Mepwuoa
konebaHumn
nepBoro 1,5 2,0 * 2,0 2,5 15 * 1,0 15 2,5 * 1,0
MadTHUKa
T1, C
OnnnHa
HUTU BTO-
poro ma- 100 120 160 * 120 160 100 * 160 100 120 *
ATHMKA |,
CM
Mepuopg
konebaHumn
BTOpPOro * 3,0 2,5 15 * 3,0 2,0 15 * 2,0 1,0 2,0
MadaTHUKa
T, C

3apava 5. [llepvog 3atyxawowmx konebanun T =1 ¢, norapumMuUyecKkMn LEeKpemMeHT 3aTyxaHus
©=0,3, HauyanbHas asa paBHa Hynt. CmelueHne Touku npu t=2T coctaBnseT 5 cm. 3anuwnte ypasBHe-
HMe OBWXeHNs 3Toro konebaHus.

3apava 6. Npu konebaHnax YacTuy cpedbl ¢ YacToTon v u nepnogomM T BO3BYxAarTCA BOSHbI, pac-
NPOCTPaHSALMECH CO CKOPOCTbIO U. [AnnHa BonHbl A. Onpegenute BenMYnHbl, 0603HAYEHHbIE *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
YacToTa konebaHuin yactu " 400 . " . 200 . . . 100 . .
cpeabl v, Iy

Mepuropn konebaHuin yacTu cpe-

005| * o8| * |o2]| *» |o5| * |oa| * |o1]| *
ool T, ¢
CkopocTb pacnpocTpaHeHma + | 800 | 500|400 | * | 50 | 200|100]| * | 800 | 500 | 300
BOJIH U, M/C
[OnvHa BOnHbI A, M 0,3 * * 2,5 4 * * 8 0,5 * * 1,5

3apgava 7. Poibonoe 3ameTun, 4to 3a 10 ¢ nonnaBok coBepLuus Ha BonHax 20 konebaHui, a paccro-
AHWE Mexay coceaHumm rpebHamn BonH 1,2 M. KakoBa CKOPOCTb pacnpocTpaHeHnsi BOMH?

3apgava 8. Ha o3epe B 6e3BeTpeHHY0 noroay ¢ nogku 6pocunu Tsbkenbi sikopb. OT Mmecta 6pocaHust
SIKOpPS MOLLMKM BOMNHbI. Yenosek, cTosAwmi Ha Bepery, 3ameTurn, YTo BonHa goluna Ao Hero yepes 50 ¢, pac-

CTOsIHNE Mexay coceaHumu rpebHsamum sBonH 0,5 m, a 3a 5 ¢ 6o 20 BcnneckoB o Beper. Kak ganeko ot 6e-
pera Haxogmnacb fniogka?
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3apava 9. [inuHa 3BYyKOBOW BOMHbI B BO3AyXe ANA CAMOro HU3KOro My>CKoro rofnioca gocturaet 4,3 m,
a Ansa camoro BbICOKOIO XXeHCKoro ronoca 25 cm. Hantm yactoTtbl konebaHuin 3TUX rorocos.

3apaua 10. PaccTtosiHue no nperpagel, oTpaxatowen 3Byk, 68 M. Yepes kakoe Bpems YenoBek ycnbi-
LUNT 9X07?

3apaya 11. 3ajaHo ypaBHeHWe MNocKol BomHbl &(x,t)= Acos(at—kx), rae A=05cu, ©=628¢",
k=2x"". Onpenenutb: 1) yactoTy KonebaHuii v n ANUHY BOMHbI A; 2) hasoByio CKOPOCTb U; 3) MaKcumarb-
Hble 3HAYEHWUsI CKOPOCTU &, M YCKOpEeHWs & KoneGaHuil yacTuL cpesbl.

3apava 12. NokasaTb, YTO BblpaXeHue f(x,t)z Acos(a)t—kx) YAOBNETBOPSIET BOJIHOBOMY YpaBHEHWIO
¢ _ 1%
o’ & o’

3apava 13. nockas 3BykoBasd BOfHa BO30OyXAaeTcs UCTOYHWMKOM kornebaHum vactotbl v =200 y.

npu ycroeuu, 4to o=k .

AvnnuTyaa A konebaHuii ncTouHnka pasHa 4 Mm. Hanucats ypasHenne konebannin nctouHuka &£(0,t), ecnn
B HayamnbHbIi MOMEHT CMELLEHNE TOYeK UCTOYHMKA MakcuMarnbHo. HalTu cMelyeHre &(x,t) Touek cpefsl,
Haxoaawwmxca Ha paccTosHMn X=100cu OT UCTOYHMKA, B MOMeHT t=01c. CKopoCTb U 3BYKOBOW BOJIHbI

npuHATb paBHom 300 m/c. 3aTyxaHnemM npeHebpeub.
3apava 14. 3BykoBble konebaHus, nmetowme vyactoty v =05y v amnnutygy A4=0,25mm, pacnpo-

cTpaHslTCcs B ynpyron cpege. OnuHa BonHbl A =70cu . Hantu: 1) cCKOpoCTb U pacnpoCTpaHeHns BOSH; 2)

MaKkCcumaribHyH CKOPOCTb ‘:émax YacTuy cpeabl.

Tema 6. leomeTpuyeckasa onTuka

OcCHOBHbIe 3aKkOHbI ONTUKW. [onHOEe oTpaxeHue.

3epkana.

TOHKME NnH3bI. N306pakeHne NpeaMEeTOB C MOMOLLBIO JINH3.

Abeppaunu (MOrpeLHoOCT) ONTUYECKMX CUCTEM.

'na3 kak onTuyeckasi cuctema.

Owncnepcusa ceeTa.

OcHoBHble hOTOMETPUYECKNE BENMNUYUHBLI U UX €AUHULIbI.
3a,qaqa 1. B conHeuHbl feHb AepeBo BbicOTOW H oTOpacbiBaeT Ha ropusoHTanbHOW NOBEPXHOCTU
3eMnu TeHb AnuHoi L. Ecnn B HEKOTOPOW TOYKE 3TOW TEHM BOTKHYTb BEPTUKASIbHO LLIECT BbICOTON h, TO, Me-
HSISl paccTosiHME X OT OCHOBaHMA AepeBa [0 OCHOBaHUS LWecTa, MOXHO A0OUTLCS TOro, YTOObl TOYKM TEHU OT
BEPXYLUKM epeBa W OT BepXyLIKM WwecTa coBnanu. Onpegenvte npu 3TOM YCroBUM BennMYnHY, 0603HaveH-

NookrwpnrE

HYHO *.
HomepTzapuaH- 1 > 3 4 5 6 7 8 9 10 11 12
BbICOTaA};'J’,peBa H, . 9 14 11 * 13 10 16 * 17 9 10
LnvHa Tern L, m 10 * 9,8 8,8 13,5 * 8,3 14,4 7,6 * 7,2 8,6
BbicoTa wecTa h, 20 15 * 13 2.3 1,8 * 1,0 1,3 23 * 2,0

M
PaccTtosHue ot
OCHOBaHuA aepe-
Ba OO OCHOBaHWUA
wecTta X, M

3apgava 2. Bogonasy, Haxogsemycs o4 BOOOW, COMHEYHbIE JTyYM KaXKYTCH NagatolwmMMm nog yrriom
¥ K MOBEPXHOCTU BOALI, B TOT MOMEHT, KOTAa yrioBasi BbiCOTa COJIHLA Haf ropusoHTOM cocTaenset ¢. Coe-
nanTe yepTex, NokasaB Ha HEM X0/ CBETOBOIO Iyya; YKaXuTe Ha YepTexe yron nageHust n yron npenomne-
HWsi CBETOBOIO Jly4a Ha rpaHuue «Bo3gyx-Boda». OnpegenuTe BeNnYuHy, 0003HA4YEHHYH *

Howmep Bapu- | 2 3 4 5 6 7 8 9 10 11 12
aHTa
Yron 7, ° 55 * 60 * 50 * 45 * 40 * 35 *
YrnoBas BbI-
COTa ConHua
Haa ropu3oH-
TOM ¢, °
3apaua 3. MNocTpouTb M306pakeHNs1 B cobuparoLLet U paccenBaroLLen NMMH3ax, NPeacTaBneHHbIX Ha
lecyHKe. yKaSaTb, B KaKnx Cnyqaﬂx V|306pa)KeHV|F| 6yﬂyT ﬂ,el?lCTBVITeJ'II:HbIMI/I, a B KAKUX — MHUMbIMW.

8,3 6,3 9,1 * 11,4 8,3 7,0 * 6,4 13,8 5,8 *

* 30 * 45 * 40 * 35 * 25 * 20
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Tema 7. KBaHTOBast onTuka

Buabl doToanekTpudeckoro acpdekra. 3akoHbl BHeEWWHEro hoToadhdekTa.
YpaBHeHMe DnHLWITeNHa Ansa BHeLWHero oToaddekTa.
MpumeHeHne doToadpdekra.
Macca n umnynec ¢oTtoHa. [laBneHve ceeTa.
Odpekt KomnTtoHa 1 ero anemeHTapHasa Teopus.
EQMHCTBO KOPNYCKYMNSIPHBIX M BOMTHOBbLIX CBOMCTB 3MIEKTPOMAarHUTHOIO U3NnydeHus.
3a,qa=|a 1. Ha umHKoBYIO NNacTMHKY nagaetT MOHOXPOMAaTUYECKUA CBET C D,J'IVIHOI/I BOMHbl A =220HMm .

ogakrwbrE

OnpegennTb MakCMManbHYHO CKOPOCTb (DOTOSMEKTPOHOB. [ANs umHka A, . = 6,4-107%° ic , macca 3EeKTpPoHa

91110 3%

3apgava 2. Onpegenntb 3HEPrUI0, Maccy U uMnNynbc OTOHA, €CNN COOTBETCTBYKOLLAA eMy AnvHa
BOMHbI paBHa 1,6-10712

3apgaua 3. PoToH ¢ 3Heprnen & =1025M>B paccesancs Ha nepBoHavyanbHO MOKOUBLLEMCS CBOOGOAHOM
anekTpoHe. Onpegenute yron paccesiHus (poToHa, ecrnnm AfiMHa BOJHblI paccesiHHOro )oTOHa okasanach
paBHOW KOMMTOHOBCKOM AJINHE BOMHbI A, =2,43nm.

3apayva 4. C kakon CKOPOCTbH) OOMMKEH ABUratbCs 3NEKTPOH, YTOObI ero MMnynbc Obln paBeH UM-
nynbcy OTOHa C ASIMHOW BOMHbI 520 HM?

Tema 8. ATomHasa n agepHan dunsunka

Mogenun atoma TomcoHa n Pesepdopaa.

JInHenuaTbI CcNekTp aTtoma Bogopoaa.

MoctynaTskl Bopa.

Pa3mep, coctaB u 3apsg aToMHoro sapa. MaccoBoe 1 3apsigoBoe 4ucna.
HedekT macchl 1 aHeprus ces3u sapa.

AnepHble cunbl. Mogenu agpa.

PagnoakTMBHOE u3ny4yeHue v ero Buapl.

3akoH pagnoakTMBHOro pacnaga. [paBsuna cmelleHus.

AnepHble peakuumn U X OCHOBHbIE TUMbI.

3ap,a-|a 1.0npegenvte YMcno HyKNOHOB A 1 MOPSAKOBLIN HOMep Z sapa, obpasyloLlerocs npu gByx

a- 1 ABYX B- NpeBpaLLeHnsx ypaHa s

©CoNoO~wWNE

3apaua 2. BbluncnuTb AedekT Macchl, SHEPrUio CBA3M 1 yaenbHYo aHepruto cBasu aapa 20 . Macca
aTtoma Bogopona m(llH )=1,00783 a.e.Mm.; Macca HelTpoHa m, =100867 a.e.m.; Macca atoma Kucropoja
m(}¢0)-1599492 a.e.m.; Z=8; A=16.

3apgava 3. Onpegennte yaenbHy0 3HEPIMO CBS3W sSapa aTtoMa NnTust 7Li .

3apaua 4. 3anuwnTe peakumio a-pacnaga M3oTona nonoHus %4.Po. Kakol xuMnudeckuii anemeHT o6-
pasyeTcs B pesynbTaTe 3Toi peakuum?

3apaua 5. 3anuwmTe sipepHyto peakumio S-6eTa pacnaza sapa MapraHua 5. Mn
3apaua 6. OnpeaenuTe NpoAYKT, KOTOPLI 0B6pasyeTca nocne 1 a-pacnaga u 2 f-pacnagos %asBi .

3apgava 7. Kakor nsoton obpasyercs ua §Li nocre ogHoro B-pacnaga v OgHoro a-pacnaga?
3apava 8. [lonuwute agepHble peakumm:
2Be+2H B +2

UN + 2 c+Hp

YN+ He — ?2+H
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2T Al+5He—33P +2

2+,He—3Si+]p

3apgaya 9. YkaxuTe, CKONMbKO HYKNOHOB, MPOTOHOB, HEMTPOHOB coAepXaTt crneaywwme agpa: 1) 23He ;
2) '$B;3) fiNa; 4) 3Fe;5) WAg; 6) %

3apgava 10. Agpo pagus 282§Ra BbIOpOCWO a-yactuuy (SApo atoma renus §He ). Hantn maccoBoe

4yncno A u 3apsgoBoe vncno Z BHOBb obpasosasluerocs agpa. Mo tabnuue .M. Menaeneesa onpegenuTb,
Kakomy arieMeHTy 3TO 4p0 COOTBETCTBYET.

3apaua 11. 3a ogvH roa HayYanbHOE KONMMYECTBO PaAMOaKTMBHOMO M30TONa YMEHbLUMITOCh B TPY pasa.
Bo ckonbko pa3 oHO yMeHbLUNTCS 3a ABa roga?

Wkana n Kputepuun oueHmnBaHnsda camMmonoarotoBku no TemMam npakTn4eckux 3aHATUIA

- OLIEHKa «3a4meHo» BbICTaBMNAETCS, ecrnn 06y4aloLMnCcss Ha OCHOBE CaMOCTOSTENbLHOIO U3Y4EHHOro
martepuana, CMOr BCECTOPOHHE pacKpbiTb TeOpeTu4eckoe copepxaHve Tembl. Bnageetr metogukamu npu
peLUeHnn NpakTUYecknx 3agad.

- OLleHKa «He 3a4YmeHO» BbICTaBNAETCS, ecrnv oby4aroLwnincs HeakkypaTHO OPOPMUIT OTYETHbIN MaTe-
pvan B BUAe KOHCNEKTa Ha OCHOBE CaMOCTOATENbHOMO M3yYeHHOro matepuarna, He CMOr BCECTOPOHHE pac-
KpbITb TEOPETUYECKOE CoAepX)aHne Tembl. 3aTpygHAeTCs pellaTb npakTnyeckme 3agaydn.

BOMPOCbI
AnA CAMONOAroToOBKU K NTABOPATOPHbBIM 3AHATUAM

B npouecce noarotoBku Kk naGopaTopHOMY 3aHATMIO OGy4alowuincss MUCbMEHHO OTBeYaeT Ha
npeacTaBfieHHble HUXKE BOMPOCHI NO TEMaM.

JNabopaTtopHas paboTta Ne 1. «[Mopsaaok o6paboTkn pe3ynbLTaTOB NPU NPAMbIX U3MEPEHUAX»

1. ManoxunTe nopsigok (nocnegoBaTteribHOCTb) 06paboTKM pe3ynbTaToB NPSIMbIX U3MEPEHUIA.

2. Uto Takoe KocBeHHble uaMepeHusi? Kakue crnocobbl 06paboTkM pes3ynbTaToB KOCBEHHbIX
N3MEpPEHUIA UCMONb3YHTCS Ha NpaKkTUKe?

3. Kak ocylwecTBnsieTcss OKpyrfieHWe OKOHYaTeSbHbIX pesynbTaToB  M3MepeHuin. YTo

COCTaBMnseT OCHOBY MOAXOAa B NpoLeaype OKPYrieHns pe3ynstaToB U3MepeHnil.
YT0 Ha3biBaeTcs abCONOTHON NOrPELUHOCTLI0 U3MEPEHNNA?

Y70 Ha3bIBaeTCs OTHOCMTENBHOW NOrPELUHOCTBI0 U3MEPEHUA?
Yto Takoe koadhpuumeHT CTblogeHTa?

Kakne norpeluHocTv namepeHun 6oisatoT?

YT0 Ha3bIBaeTCs cpegHeKkBaapaTUYHOM NOrPELLIHOCTBIO?

Kak BbluncnsieTcs cpegHee 3HaveHue?

0. Kak 3anucblBaeTcs OkoHYaTernbHbIW pesynbTaT U3MepeHnin?

BoOoo~No O A

NabopaTtopHas paboTta Ne 2. «<OnpegeneHne reoMmeTpu4eCKUX pa3MepoB Ten U BbIYMUCIIeHUEe OLLUBOK»

1) BbiBegute chopmyny Ansa pacyeTa TOYHOCTU HOHUMYCA.

2) Kakum npmubopom cnegyeT BOCMONb30BaTbCHA, €CNM OAMH U TOT Xe NUHENHBIN pa3Mmep Tena MOXHO
N3MepWTb LUTAHrEeHLMPKYNeM 1 MUKPOMETPOM?

3) Kak paccumTatb AOBEPUTENBHBIN MHTEPBAN HENMOCPEACTBEHHO U3MEPSEMON BENNYUHBI?

4) N3 kakux coobpaxeHun BbIOMpalOT 4uCno u3mepeHun? Kak 3aBUCAT TOYHOCTb pesynbTarta
OTAENbHbIX U3MEPEHMI U TOYHOCTb CPEAHEro pesynbTaTa OT YMcna U3MepeHnin?

5) Kakos cmbicn 3anucy h=(h)+Ah,npn o =0,95?
6) OO6bBbAcCHUTE, C YeM CBsA3aH pa3dbpoc pe3ynbTaToB OTAENbHBIX U3MEPEHUI NMUHENHBIX Pa3MepPOB.
JNlabopaTtopHas paboTta Ne 3. «M3yyeHne aoBUKEHUA Tena, 6POLLIEHHOro NoA yriioM K rOpu30oHTY»

1) Kakoe oswxeHne Ha3biBalOT PaBHOYCKOPEHHbIM?

2) Kak onpepensieTcs CKOPOCTb U YCKOpEeHUe Npu paBHOYCKOPEHHOM MPSMONIMHENHOM ABUXEHUN?

3) Hanuwwute BblpaxeHve AN nNepeMelleHnss nNpu  paBHOYCKOPEHHOM  OBWXKEHWUW,  3aKOH
pPaBHOYCKOPEHHOMO ABMXEHUS.

4) Tpadwmkn sasmcumocTu X(t), o(t), alt).

5) MMpuBegute opmynbl Ans  pacyeTa MakCMMarbHOM [JanbHOCTM WM BbICOTHI MoneTta Tena,
OpOLUEHHOro NoA YriioM K ropusoHTy?

Na6opaTtopHasa pab6oTta Ne 4. «<OnpeaeneHMe MOMeHTa MHEpPLMK Tena»

1) UYro Ha3biBaeTca abcontoTHO TBepAbIM Tenom? [lante onpeneneHue BpalaTensHOro ABUKEHNS.
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YTo HasbIiBaeTCs YrIioBOW CKOPOCTBIO, YIIOBbIM yCKOpeHnem? KakoBa CBS3b MeXAy JIMHENHbIMU U
YrNoOBbIMY KMHEMATUYECKMMY BENNYNHAMMN?

YT0 Ha3bIBaeTCst MOMEHTOM MHEPLIMM MaTeprarbHON TOYKM, MOMEHTOM MHepuUmmn Tena? ®Puanyeckui
CMbICI MOMEHTa MHEepLnN.

Kak 3aBMCUT MOMEHT MHEPLMK Tera OT NOSOXKEHUS OCK BpaLLeHnsa?

CKOnbKO 3HA4YE€HU MOMEHTa MHEPLMM MOXET MMETb AaHHOe Teno?

YTto Ha3bIBaeTCs MOMEHTOM CWfbl, NNIEYOM CUITbl OTHOCUTENBHO OCU BpaLleHnsa?

Kakyto ponb urpaeT MaxoBOe KOMeco, HacaXeHHoe Ha Bane ApuraTtens Tpakropa?
[MpoaHanuanpymnTe BO3MOXHbIE UCTOYHMKUN OLLUMOOK SKCNepuMeHTa.

OueHnTe NOrpeLHoCTU OfHOKpaTHbIX M3MEepPeHMn AMamMeTpa LUKMBa, BbICOTbl MageHus h, macchbl
nagatoLlero rpysa m.

Na6opatopHas pa6oTa Ne 5. «M3yyeHre 3aKOHOB COXpaHEeHUA UMNYIIbCa U IHEPrUU NPU YNPYrom

1)
2)

3)
4)
5)

1)
2)
3)
4)
5)
6)

7

8)
9)

yaape»

Kakoii yoap HasbiBaeTcs ynpyrum?
CdopmynupyiiTe 3aKOH COXpaHeHVUs MMMNynbca Afns ynpyroro yaapa, 3aKOH COXpPaHeHWst SHeprum
Ansa ynpyroro ygapa.
Y70 HasbIBaeTCH kK03(PPMLMEHTOM BOCCTAHOBIIEHUSI SHEPTNN?
Kaknm gorxeH 6biTe kKO3hULMEHT BOCCTAHOBMNEHNSA SHEPINW B Cryyae ynpyroro ygapa?
3anuwunte opmynbl Ans pacyeTa CKOPOCTen Ten Mnpu ynpyrom LEHTpanbHOM ydape, ganTte ux
aHanu3 ons cnyyaes:
1) =0, m~m,;2) $=0; m>m.

Na6opaTopHan pabota Ne 6. «OnpegeneHue KoaddnuneHTa BA3KOCTU XUOKOCTU»

Y70 HasbIBaeTCH ABMeHWeM nepeHoca?

Kakne siBneHus nepeHoca Bbl 3HaeTe?

HasoBuTe cpaBHUTENbHBIE XapakTePUCTUKN SBNIEHNIN MepeHoca.

Kakoe sBneHne nepeHoca NonoXeHo B OCHOBY 3ToW paboTbl?

HasoBuTe cyLecTBEHHbIE NPU3HAKM 3TOrO SABMEHUS.

Kakne 3akoHbl Mcnonb3oBaHbl Npu BbiBOAe paboyven opmynbl (TPM OUHAMUYECKMX 3aKOHA, OOWH
KnHeTnyeckumn). CcpopmynmpyinTe Kaxabl 3aKOH 1 MaTemaTUyeckn 3anuwimTe.

lMpoBeaguTe aHanu3 cun, EVCTBYIOLWMX Ha WapuK (YKaXkunte npupogy cun n obbAacHUTE U3MeHeHune
UX 3Ha4YeHUN C BbICOTOW NageHuns wapmka).

B yem 3akniovaetcsa metog Ctokca?

Punanyecknin cMbICI KOadULMEHTa BA3KOCTU, €AUHNLIbI €0 U3MEPEHUS.

10) ®uramnyeckuit cmMbIiCi rpagueHTa CKopoCcTH.

11) Kak 3aBUCUT BA3KOCTb OT TeMNepaTypbl?

12) lNMpwn Kakom yCroBMM CONPOTUBIEHUE ABWKEHMIO LLIAPWMKA NPONOPLIMOHANbHO CKOPOCTN?

13) Kakoe gBmxeHne HasbiBaeTCca NaMnHapHbIM?

14) OnuwnTe xapakrep NOCTYNaTeNbHOro ABWKEHNS LApUKa B XUAKOCTU.

15) MNMo4emy HeT cMmbICria M3MepPATb CKOPOCTb LLApUKa y MOBEPXHOCTM XUAKOCTU U Y fHA cocyaa?

1)
2)

3)

4)
5)

6)
7
8)
9)

NabopartopHas pab6oTta Ne 7. «<OnpegeneHune koadcuumeHTa NyaccoHa ansa Bo3ayxa»

B uem 3akntovaeTcs GuU3nN4eckmii CMbICN TEMMIOEMKOCTU?

[atb onpegeneHne MonapHOM N yaerbHOW TEMOEMKOCTU U 3anucaTb MaTtemMaTnyeckn CBA3b Mexay
HUMMN.

Moyemy C,>C,?

[aTb onpegeneHune yncny cteneHern cBo6oabl.

[daTb XxapakTepucTuky Wn30TepMUYeckomy, un3obapuyeckoMy, W3OXOpHOMY, aauabaTnyeckomy
rasoBbiM MnpoueccamM (ycnoBus NPOTEKaHus, ypaBHEHWs, rpacdvku, 1-e Hayano TepMOAVHAMMUKMN,
paboTa, KOfIM4eCcTBO TENMOThI).

[aTb NOHsATUE 1 3anMcaTb BbipaXKeHWe BHYTPEHHEN SHepPrun ngeansHOro rasa.

OBBACHMTB CYLHOCTb 1-ro Hayana TepMoaNHaMUKK.

BeiBecTu pabouyto hopmyny.

Kakoe BnusiHue okaxeT Ha pe3ynbTaT OnbiTa 3anasabiBaHue Npu 3akpbiTuK KpaHa K?

10) Kakue npouecchl NpoTekatoT ¢ BO3AyXoM B GannoHe B xode paboTbl?

Na6bopaTtopHas paboTta Ne 8. «<MeToabl n3amepeHUss CONPOTUBIIEHUN»

1. 3akoHbl Oma.
2. [locnepoBaTenbHOE M NapannenbHoe CoOeaUHEHNE CONPOTUBIIEHNN.
3. 3akoHbl NnocrnegoBaTeNbHOro U napannenbHOro CoeANHEHNN.
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1)
2)
3)
4)
5)
6)
7
8)
9)

U
4. Ecnu npu namepeHusix no cxemam 1 n 2 oueHneatb R, kak R, =T, TO Kakas OLleHKa OKaXeTcsi

3aBbILLEHHOW, KaKkasi 3aHMKEHHON?

5. BbiBecTn chopmyny angd nogcyeta Ry C y4eTOM BHYTPEHHErO COMPOTUBMEHUSI BOMbTMETPa U aM-
nepmeTtpa ans cxem 1 m 2.

6. KakoBbl hopmMynbl 4nsi nogcyeTa NOrpeLHoOCTEN BO BCEX CriyyHasax?

NaGopaTtopHas paboTta Ne 9. «<OnpeaneneHue yaenbLHOro CONpoTMBNEHUA NPOBOAHUKa»

Kakve Lenu HasbiBatoTCA MOCTaMM NOCTOAHHOIO Toka?

MpuHUMNuaneHas cxema MocTa NOCTOAHHOrO TOKa.

BbIBECTM COOTHOLLIEHME MEXAY NevyaMy ypaBHOBELLEHHOrO MOCTa.

ObLee conpoTmBneHne Npu nocrneaoBaTenbHOM U NapanfnensHoOM COeANHEHUAX NPOBOAHUKOB.
3akoH Oma ang yyacTtka uenu 1 nonHom uenu.

MepBoe npaBuno Kupxroda.

BTopoe npasuno Knpxroda.

KakoBo npakTnyeckoe ucnonb3oBaHve mocta YUTcToHa?

HaiTe onpegeneHune anekTpuyeckoro noteHumana, 30C, HanpsxeHus.

10) OueHwuTe norpellHocTb MeToaa. Mpn Kakom ycroBum NorpellHocTs MeToaa 6yaeT MUHUMarbHON?

Na6opaTopHana pabota Ne 10. «OnpegeneHne ropmM3oHTarIbHOW COCTaBMNAKOLEN BEKTOPA MarHUTHOWM

UMHOYKUUUN MAarHUTHOIro nons 3emnun»

1. B yeM 3aknoyaeTcs (PM3nYecknii CMbICH BEKTOpa MarHUTHOW MHOYKUUN?
2. CohopmynupywnTte 3akoH brno-Casapa-Jlannaca.
3. BoiBeanTe chopmMyny MarHUTHOW MHAYKLMKU B LeHTPe KpyroBoro Toka. Kak HanpaBneH BeKTop mar-

HUTHOW MHOYKLMN B 3TON TOYKe?

4. Kak ycTaHaBnMBaeTcsa CTperika koMmnaca B MarHuTHoM none?
5. CchopmynupymnTe NpuHLMN CynepnosnLnm nonen.
6. MNoyemy Npu NPOXOXAEHUW TOKa Yepes3 TaHreHc-ranbBaHOMETP CTperka OTKIMOHAETCS OT NepBo-

Ha4valibHOro Hal'lpaBJ'IeHVIFI?

7. KakoBO BNnsiHue MarHUTHOrO MoJist Ha XXECTKOCTb BoAbI?
8. BnugaHwne nepemMeHHOro MarHMTHOro noJid Ha (bM3VIOJ'IOFI/I‘-IeCKI/Ie npouecchbl B opraHn3me.
9. Vicnonb3oBaHne MarHUTHOro nons Ans onpepgeneHna cTteneHn nopaxeHuna 3epHa JTMYUHKaMun

BpeauTenen.

INa6opatopHas pa6oTa Ne 11. «<MccnepgoBaHue 3aTyxalowwmx Kone6aHu Ha npumepe pU3n4ecKoro

MaATHUKa»

Kakon masTHuK HasbiBaeTca U3nN4eckum?

Kakune konebaHus HasbiBaloT 3aTyxalowmmm?

KakoBa npuunHa 3atyxaHus cBobogHbIx konebaHun?

YT0 Ha3bIBaeTCs amMnnNuTyaon 3aTyxarowmx konebanmn?

Kak cocraBnsetca pguddepeHunansHoe ypaBHeHMe 3aTyxawwmx konebaHunm duanyeckoro
MasTHUKa?

OT kakux BENWYMH 3aBUCMT YacToTa 3aTyxarLwux konebaHun?

Kak 00bACHUTb U3MYeCKnA CMbICST MapaMeTpoB 3aTyxaHus: KoddduuMeHTa 3aTyxaHug,
norapumMmyeckoro AekpemeHTa 3atyxaHus, 406POTHOCTU, BpeMeHW penakcaumn?

NabopaTtopHas paboTa Ne 12. «<MccnegoBaHme 3aTyxaroLWmnX INEKTPUYECKUX KOnebGaHNn B KOHType»

1)
2)

1. CocTtaBnTb auddepeHLnansHoe ypaBHEHWE, OMUCLIBAKOLLEE 3aTyxalolMe 3reKTpuyeckme
koneGaHuss B KOHType (ONs HanpsbkeHWs B KoHAeHcaTope). Kakue dyHKUMM sBRsiOTCA
PEeLUEHUSIMU 3TOFO YpaBHEHUSA?

2. OT KakMX BENMYMH 3aBUCUT YacToTa 3aTyxarLwmx konebaHum B KOHType?

3. O6GBACHMTL PU3NYECKMIA CMbICT KO3bdULMEHTa 3aTyxaHusl, norapudMmnYecKkoro 4eKpeMeH-
Ta 3aTyxaHusl, O6POTHOCTU, BPEMEHMW penakcauuu.

4. KakoBbl ycrnoBusi BO3HUKHOBEHUSI anepuoauyeckoro paspsga B KOHType? YTto Takoe kputu-
Yeckoe COMpPOTUBIIEHNE KOHTYpa?

5. Kakum obpasom coobLiaeTcsa aHeprusi kornebaTernbHOMY KOHTYPY U OT KaKOro BHELLHEro uc-
TOYHUKA?

Na6opartopHas pa6oTta Ne 13. «OnpeaeneHne koadduuneHTa ynpyroctm npyXuHbi»

[ante onpeneneHne rapMoHM4Yeckoro konebaHus.
[ante onpepeneHve KUHEMATUYECKMX XapaKTEPUCTUMK FapMOHMYECKOro korebaHus: amniuTygbl,
nepuoga, YyactoTbl, hasbl kornebdaHus.
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3)

4)
5)

3anuwnTte ypaBHEHUS CMELLEHMWs, CKOPOCTW M YCKOPEHUs npu KornebaTenbHOM [ABWXEHWUU, UX
MaKCUMarbHble 3Ha4YeHUs.

MonyunTte dopmyny nepuoga ynpyrux konedaHun.

OO6bsACHUTE hr3MUecKnii cmbIcT KoadrumMeHTa ynpyrocTu.

NabopaTtopHasn pabota Ne 14. «OnpegeneHue nokasartens nNpesioMNeHus XXnaKkocTu npm NnoMoLum

pedpakTomeTpa»

ChopmynupyinTe OCHOBHbIE 3aKOHbI FEOMETPUYECKON OMTUKN.

KakoB chmnsnyeckuin cMmbicn abConioTHOrO 1 OTHOCUTENbBHOIO nokasarenen npenomMneHms BeLecTasa?
UTto Ha3bIBalOT ABMEHMEM BHYTPEHHEr0 OTpaXKeHna?

Kak cBsizaH npeaenbHbIn Yyron NofHOro BHYTPEHHEro OTPaXKeHUs ¢ NokasaTenem npenomneHnsa?
PacuyeTt axpomaTtnyeckon npmambl. YTo NOHMMALOT Nog cpeaHen avcnepcuen sellecrasa?

MpuHUKMN gencTems pedpakromeTpa.

BbiBeauTe pedpakToMeTpu4eckyto opmyny.

MpumeHeHue pedpakToMeTpa B Ballen cneunanbHOCTU.

Na6opaTopHasn paboTta Ne 15. «OnpegeneHne napameTpoB cobuparoLlen NINH3bI»

CdopmynupoBaTh 3aKOHbl OTPaAXKEHUS U MPENOMIIEHNS CBETA.

PackpbITb bnanyecknii cMbicr abCONOTHONO M OTHOCUTENBHOMO NoKa3aTenen NPerioMIIEHNS.

Yto HasbiBaeTcs NUH30M? [laTb onpeaeneHne onTUYeCcKon Ocu, rMaBHOM ONTUYECKON ocu, dokyca,
rmaBHOro dokyca, POKyCHOro pacCTOAHMSA, ONTUYECKON CUIbl MNH3bI.

[aTtb noHaTUSA cobupatoLen n paccemBatoLen nMH3b.

Kak noctpoutb nsobpaxeHme B cobupatoLen n paccensaroLLen nnmH3ax?

PacckasaTtb ycTponcTBo cepomeTpa.

BeiBecTn chopmyny ans onpegeneHns paguyca KpMBMU3HbI MMH3bI.

O6bsicHuTe MeToa Beccens. BeiBecTn hopmyny ans onpegeneHns oKyCHOro pacCTOSHNUS JIMH3bI.
Kak onpepensieTcs ontuyeckas cuna paccemBaroLLen NnH3bl B nabopaTtopHon paboTe?

10) B kakmMx npubopax, NpMMeHsIeMblX B Ballell CneuuanbHOCTU, UCTONb3YITCA NWMH3bLI? ONs Kakux

uenen?

NabopaTopHan paborta Ne 16. «OnpeaeneHue AnNMHbI CBETOBOW BOJIHbI C NOMOLULLIO AN¢pPaKLUOHHON

1)
2)
3)
4)
5)
6)

peLeTKn»

YTo Takoe gndpakumna?

CchopmynupyiTe ycnosme Makcumyma u MUHUMyMa A58 gudpakLmMm ceBeTa Ha O4HOW Lenu.
YT0 HasbIiBaloT NnepMoaom audpakumoHHoun peletkun. Kak oH onpegenserca?

lMocTponTe xoA nyvyen B ANPPaKLMOHHON peLleTke.

BeiBeauTe pacdeTHyo doopmyny.

Yem gndpakuMOHHbBIN CNEKTP OTMYaeTcs OT AUCNEPCUOHHOIO?

NabopaTtopHas pab6oTta Ne 17. «OnpeaeneHne KOHUEHTpPaLUU pacTBopa caxapa NnonsipumeTpom»

1)
2)
3)
4)
5)

1)

2)

3)
4)

5)

YTto Takoe nonapusauunna?

CdopmynupyiTe 3akoH Mantoca.

YTO Ha3bIBalOT ONTUYECKM aKTUBHBIMW BELLLECTBAMU?

Kak onpegenutb yoenbHoe BpalleHune Belectsa?

[nsi 4ero B aKCNepMMEHTE Hy)XHa OUCTUNNMPOBaHHasi Boaa?

Na6opaTtopHas pab6oTta Ne 18. «MccnegoBaHne cBOMCTB BaKyyMHOro hoToasieMeHTa»

Kakoi poToadhdhekT Ha3biBaeTCA BHELHUM?

Kak 00bsicHAeT kBaHTOBas Teopus cBeTa siBreHne potoadgekra?
Kak doopmynupytoTcsa 3akoHbl hoToadhdekra?

Kak ycTpoeHbl BakyyMHble hOTO3NEeMeHThI? ['Ae OHW NPUMEHSAIOTCA?
Kakne 3akoHbl hoToadhpekTa NnpoBepsitoTcs B AaHHON pabote?

Na6opaTtopHasa paboTta Ne 19. «MccneagoBaHue cBoncTB hoToamoaa»

Kakumn cBoiicTBamM B OTNMYME OT CBOWCTB MPOBOAHUKOB W AWANEKTPUKOB obGnagalT
NonynpoBOAHUKNA?

Kakass npoBoaMMOCTb MONyrnpoBOAHMKA - COGCTBEHHass UnuM npumecHass B Gosblueil cTeneHu
3aBUCUT OT TEMMEPATYPbl Y OCBELLEHNSA?

Kak HasbiBaeTcs npnbop, obnagaroLmii O4HOCTOPOHHEN MPOBOANMOCTbLIO? Kak OH yCTpoeH?

3a cyeT, Kakoi NpoBOANMOCTN 06pa3yoTCs HEOCHOBHbIE HOCUTENM B NOMYNPOBOAHUKOBOM Auoae?
OCHOBHbIE?

Kak Ha3biBaeTcs npubop, ConpoTUBEHME KOTOPOTO 3aBUCUT OT TemnepaTypbl?

Kak HasbiBaeTcs npubop, conpoTUBEHME KOTOPOrO 3aBUCUT OT OcBelleHHOCTU? Kakoe siBneHue
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ncnonb3yeTcsa B 3TOM npubope?

7) Kakoe siBrneHue mcnonbayetcsa B poToamone? Kak obpasyetcs potod[C? Kakoe 3HayeHne MoxeT
nmeTb poTo3AC?

8) B kakom HanpaBneHuu - nNpssMOM WM oBpaTHOM - Yepe3 POTOAMOA MPOTEKAET TOK, BbI3BAHHbIN
cBeToM?

9) Kak 3aBMCUT TOK, NpUTEKAOLWMIA Yepes (hoToanoA, OT CBETOBOMO NoToka?

Na6opaTtopHasa pab6oTta Ne 20. «'pagyMpoBaHune MoOHoOXpomaTopa»

C KakMMun punandeckumMmm aBreHnamMm Bl NO3HaKOMUNUCL NPWY BbINONHEHUN PaboTbI?

B uem 3akniovaetcs aBneHne gucnepcun?

Buapl cnektpoB. CnekTpbl UCNYCKAHUA Y NOTMOLLEHNS, CBA3b MeXay HUMK?

OBbACHUTE BO3HUKHOBEHWNE CMEKTPOB NCMYCKaHNUS U NOMMNOLLEHNS.

B uem cmbicn rpagympoBaHusa MoHoxpomaTtopa? [NpumeHeHne rpagynpoBOYHOro rpadumka.
[nsi Kakux yenew MOXHO MPUMEHSITb MOHOXPOMATOP B Ballew cneunansHOCTN?

oukrwnE

LLkana 1 KpuTepun oueHMBaHUA CaMONOAroTOBKM NO TeMaM NabopaTopHbIX 3aHATUN

— OUEeHKa «3a4TeHO» BbICTaBnsieTcs obydyalowemycsl, ecrnm OogopMIIEH OTYeT K rabopaTopHOM
paboTe, KOTOPLIN NpeacTaBnsieT cobol TeopeTUyeckyld 4acTb (OTBETbl HAa KOHTPONbHblE BOMPOCHI) W
SKCTMEPUMEHTaNbHYIO 4YacTb (3anosfiHeHbl Tabnuubl, BbINOMHEHbI HEOBXOAMMbIE pacyeTbl, MOCTPOEHbI
rpachmkm, NpoaHanuanpoBaHbl pesynbTaTthbl M CAenaH BbiBOA);

— OLEHKa «He 3a4TeHO» BbICTaBNAeTcsa obydaroliemycs, ecnu oTdyeT K nabopaTopHon paboTte
O(bOpMJ'IeH He NOJNMHOCTbIO, T. €. OTCYTCTBYHOT OTBE€Tbl Ha KOHTPOJiIbHble BOMPOCHLI, YAaCTU4YHO 3anoOJiIHEHbI
Ta6J'II/ILI,bI, OTCYTCTBYIOT HeO6X0,EI,I/IMbIe pac4yeTbl, HeBEpPHO NOCTPOEHbI rpa(bvum, He caernaH BbiBOA.

CpepcTBa AnAa pyGexHOro KOHTpons

BOMPOCHI
ANA npoBegeHus py6eXHOro KOHTpons

PA3OEN Ne 1 «kMEXAHUKA»

3apaua1
[BvoKeHre OByX Ten 3aJaHo ypaBHeHuaMN: X = kit +b;, 1 x, =K.t +b, . Beluncnnte Bpems 1 koopamHaty mx

BCTpEuN.

H°Me'°Tzap"a“' 1 2 3 4 5 6 7 8 9 10 11 12

ks, mic 3 4 6 25 | 05 2 2 20 | 10 10

b1, M 1 3 3 7 3 11 10 2 40 | 30 20

ko, Mic 2 0,5 3 4 15 | 02 | 05 1 5 5 2,5

b, M 4 5 8 15 9 14 13 4 20 | 100 | 50 50
3agaya 2

MaTepmaanaﬂ TOYKa, MMeBLUadA Ha4vyalribHyO CKOpOCTb Uy, ABWKETCA C YCKOpeHneM a 1 Yepes Bpems t 06-
afaeT CKOPOCTbHO U. Bbluncnnte BEJIMYUHY, O603HaHeHH o *

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

HavanbHas cko- % 15 75 0,40 * 16 2,0 0,80 * 7,0 8,0 1,2

pOCTb Up, M/C
YckopeHue a, m/c® | 3,0 * 10 2,0 10 * 5,0 4,0 0,50 * 8,0 6,5
Bpewms ,D,BCMM(eHI/IH t, 6.0 2.0 * 15 2.0 0,50 * 3,0 8,0 3,0 * 4,0
KoHeuHas ckopocTb 20 25 9,5 * 80 18 3,5 * 12 10 16 *
u, mlc
3agaya 3

3aBMCMMOCTL CKOPOCTU U OT BpeMeHH t Mpu TOPMOXeHUM aBToMobuns saaaetca dopmyrnon v =u(t).
OnpeaennTe, Yepes CKOMbKO CeKyH OCTAHOBUTCA aBTOMOBWIb W Kakon NyThb NPONAET OH 40 OCTAaHOBKM.

Homep BapuaHTa 1 2 3 4 5 6
3aB1CMMOCTb
u:u(t) v=20-4t v=32-32t v=50-0,5t u=10- 4t u=230-6t Uu=6-1,2t
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Homep BapuaHTa 7 8 9 10 11 12
3""3"'0"'3’;80“”’: u=40-4t | u=15-25t u=28- 4t u=8-0,8t u=16- 4t u=18-3t
3apavya4

MaTepmaanaﬂ TOYKa OBWXKETCHA C NUHENHON CKOPOCTBIO U MO OKPY)XHOCTU paguyca R. YrnoBas cko-
POCTb TOYKM W, Nepno BpalleHnA T, yacToTa BpalleHnA v. Onpe/:l,enMTe BENYMHBI, 0603HAYEHHbIE *,

3 4 5 6 7 8 9 10 11 12

Homep BapuaHTa 1 2
0,8 * 12 * 10 * 20 * 4,0 * 2,0

CKopOoCTb TOYKN U, M/C *

Paaunyc okpyxHoctn R, cm * 25 15 50 * 30 * 40 8,0 20 * 20

YrnoBasi CKOPOCTb TOUKM w, padlc| * 2,0 * * 8,0 * * 5,0 * * 10 *
Mepwuopg BpaweHuna T, ¢ * * * 20 * * 40 * * 10 * *
YacToTa BpallueHus v, 1/c 50 * * * * 40 * * * * * 40

3apaya5
Teno GpolueHo No4 YrnoM a K FOPU3OHTY C HayarnbHOW CKOPOCTbIO Uy MakcumanbHasi BbicOTa ero
nogvema h, gancHocTe noneta |, Bpemsa noneta t. OnpegenvTe BeNMYMHbl, 0603Ha4YeHHbIe *. YcKkopeHue CBo-

6ogHoro nageHus npumnTte pasHoiMm 10 mlc.

1 2 3 4 5 6 7 8 9 |10 11|12

Yron, noa KoTopbiM Teno 6poLueHo Kk ropnsoHTy, a,° | 30 | 60 | 20 | 30 | 50 [ 40 | 40 | 40 [ 50 | 30 | 50 | 60
* |15 | * * 120 | * | 30| * * 140 | * *
10| * * * * 120 | * * 130 * * 140

* * * * * * * * * * * *

Homep BapuaHTa

HavanbHas ckopocTb Tena up, M/c

MakcumanbHas BbicoTa nogbema Tena h, m

HanbHocTb noneta tenal, m

* * [20]30] * * * |40 * * |50 *
3apaya 6

Mpn gencTBnm Ha Terno B TedeHre BpeMeHn t cunbl F ero ckopocTb M3MeHsieTcs OT Uy 0 U,. Macca Tena m.
Bbluvcnute BenuunHy, 0bo3HadeHHyro *. (HanpaBneHune cunbl COBNagaeT ¢ HanpaerneHnemM CKoOpoCTH Uy.)
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Macca Tena m, k2 * 500 | 2,0 10 * 300 | 0,80 | 0,80 * 400 | 5,0 10
Cuna, pevictytowasd Ha teno, F, H | 90 20 40 50 1,8 10 (0,16 | 0,80 | 5,0 20 10 50
10 * 0,10 | 2,0 | 2,0 * 2,0 50 20 * 0,50 | 10
* 50 30 10 * 25 50 20 * 30

Bpewms noneta tenat, ¢

Bpems genicteus cunbl t, ¢

HavanbHas ckopocTtb Tena v, Mc | 2,0 5,0

KoHe4yHas ckopocTb Tena Uy, kMly | 72 54 360 * 144 72 18 * 54 108 36
3apava7

MaTepuanbHas Touka Macco m ABUXKETCH C YCKOpeHneM a nof AencTB1EM ABYX B3aUMHO nepneHamky-

napHbIx cun F; n F,. Onpegenute BenuunHy, 0603Ha4YEeHHYH0 *.

Homep BapumaHTa 1 2 3 4 5 6 7 8 9 10 11 12

3,0 * 0,50 | 50 | 2,0 * 0,50 | 10 | 4,0 *

*

Macca matepuanbHon ToukM m, ke | 2,0 2,5
YckopeHve matepuansHOM ToYKU a,| 20 50 | 025 | 50 10 * 0.20 * 050|125 25

mic?
MepBas cuna F1, H 30 * 9,0 2,0 * 40 6,0 | 0,40 | 0,80 | 3,0 * 9,0
Btopas cuna Fz, H 40 4,0 * 1,5 2,0 * 8,0 | 0,30 | 0,60 * 30 12

3agaya 8

Cvna rpaBuTaLUMOHHOIO B3aMMOAENCTBUSA ABYX Ten Maccol M; U My, HAXOOSALLMXCA Ha PaCcCTOSHUA

Opyr ot gpyra, paeHa F. Onpegenute BennynHy, 0603Ha4YeHHY0 *.
Homep BapuaHTa 1 2 3 4 5 6

Cuna rpaBu1TaLMOHHOrO B3aNMO- 6.0 70 8.0 . 70 8.0 6.0 N 8.0 6.0 7.0 .
newncteusa F, HH
Macca nepBoro Tena my, ke * 200 | 250 80 * 90 120 | 140 * 30 80 60
Macca BToporo Tena mp, k2 150 * 200 | 250 80 * 90 120 | 140 * 30 80
0,60 * 0,70 | 0,40 | 0,50 * 0,60 | 0,70 | 0,40 * 0,50
3apaya 9
Maccaxup macco m HaxoauTcs B nudpTe, ABUXKYLLIEMCS C YCKOPEHUEM &, HanpaBfeHHOM BBepX (BHU3).
Bec naccaxwupa paBeH P. Onpegenute BennumHy, 0603Ha4YeHHYH0 *. YckopeHne cBOOOOHOrO nageHust npumMuTe

paBHbIM 10 M/C°.

7 8 9 10 11 12

PaccTtoanve mexay tenamu r, m | 0,50
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Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 | 12

Macca naccaxupa m, ke 60 80 * 70 50 * 65 75 * 85 90 *

YcKkopeHue, ¢ KOTOPbIM ABIXETCA 20 . 050 | 1,0 * 15 15 * 20 | 05 * 1,0
T, a, m/c

HanpasneHue yckopenus T l T l i l i l 1 l i l
Bec naccaxwupa P, H * 640 | 577 * 575 | 680 * 600 | 900 * (990 | 720
3apaya 10

Ha rop1soHTansHOM yyacTke JOPOrn aBTOMOOWMb, ABUTABLUNACA CO CKOPOCTbIO U, TOPMO3MUT U OCTa-
HaBMMBaeTCs, Nponas TOPMO3HONM NyTb S 3a BpeMs t. Bblumcnute BennumHbl, 0003Ha4eHHble *. KoadduumneHT
TPEHUSA NPU TOPMOXEHUN PABEH M.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
CkopocTb aBTOMOOUNSA U, KM/Y 36 * * 72 36 * 24 * * 54 72 *
TopMo3HOW NyTb S, M * 80 * 100 * 70 * 100 * 60 * 80

Bpems TopmoxeHus t, ¢ * * 6,0 * 50 | 4,0 * * 8,0 * 8,0 | 3,0
KoathdpmumeHT TpeHns y 0,40 | 0,30 | 0,35 * * * 0,25 | 0,40 | 0,30 * * *

PA3LOEN Ne 2. «<MOJNIEKYINIAPHAA ®U3UKA U TEPMOANHAMUKA»

BapwmaHT 1

1. Ha npuBeaeHHOM YepTexe HanauTe rpadouk M30TEPMUYECKOTO CKATUS.
P s ou
2

2 ¥
2. Kak 3anvcbiBaeTca nepBoe Havano TepMoguHaMukm Ans agmabatHoro npouecca? Ykaxute npa-
BUMbHbIA OTBET.
1. Q=AU+A; 2. Q=AU 3. Q=A; 4. AU=-A.
3. VlgeanbHasa mawuvHa pabotaeT no uukny KapHo. Mpu atom 60 % npoueHToB Tenna, nony4yaemoro
OT HarpesaTtend, nepegaetcs xonoannsHuky. Hantun KMNA unkna.
1. 40 %; 2. 20 %; 3. 24 %; 4. 30 %.
4. AbcontoTHasi TemnepaTtypa XxapakTepusyer...
1. ...CpenHIo KMHETUYECKYIO SHEPINi0 MOCTYNAaTENbHOro ABMKEHNS MONEKYbI.
2. ...CpefdHIol0 CKOPOCTb ABMXKEHUS MOSEKYIbI.
3. ...0aBneHue rasa Ha CTeHKy cocyaa.
4. ...3Hepruio ogHOro Mons rasa;
BeibepuTte yTBEpPXKOEHMNE, KOTOPOE ONpeaenseT MPU3NYecKUn CMbICN abCOMTHOM TeMnepaTypbl.
5. Kakow rasoBblii npouecc HasblBaeTcs u3oTepMmmuyeckuMm? Kakve napameTpbl rasa npu 3TOM He
n3MeHaTCca? N3 npuBeeHHbIX YypaBHEHUN YKaXuUTe ypaBHEHUE U30TEPMBbI.

P Vv
1. T =const; 2. T= const; 3. PV” =const : 4. PV =const .
6. OcHOBHOe ypaBHEHME MONEKYNAPHO-KMHETUHECKON Teopun MOXeT ObiTb 3anuMcaHo B BuAe:
2 mv?
P=§nT. Kakas BennumHa onpegeneHa HETOYHO?
1. P - paBneHwue rasa.
2. N —4ncno Momnekyn B eaMHuue obbema.
3. m— macca ogHOMN MOMEKynbI.
4. V —cpefHAa CKOpOCTb MOSEKyr.

7. ®yT6onucT 3abmBaeT ron. MNMpoaHanuaupynTe, kak OyaeT MEHSATLCS B MOMEHT yaapa LAaBrneHue,
TemnepaTypa n obbem rasa B msve? CoBepliaeTca nu paboTa, naet nu TennoodMeH, KakoBa ero MHTeH-
CMBHOCTb? Ha ocHOBaHMM 3TOro aHanusa ycTaHOBWUTE, KaKOW NPoLecc MAET C ra3oM B MsYe B MOMEHT yaa-
pa.

M3oxopunyeckun.

AnunabaTtnyeckui.

M3oTepMmyecknit.

M3o00apuryecknii.

8. Kakoe yTBEpXaeHue HeBEPHO?

MprynHOM BPOYHOBCKOro ABMXKEHUS ABNAETCH XaOTUYECKOe ABMXKEHMNE MOMEKYI.
Ounddysns ecTb crneacTBME XaOTUHECKOro ABUXKEHNS MONEKy.

rwONPE

N
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3. BpoyHoBCKOE [BWKEHNE BOCMPOU3BOAUT XaOTUYECKOE ABVIKEHNE MOSEKY.
4. CkopoCTb ABWXKEHUS BPOYHOBCKUX YacTWL, CPaBHMMA CO CKOPOCTbIO ABWXEHWS MOJIEKYI.
9. B cocyae HaxoauTcs cMecb BoAopoda U kucrnopoaa. Bo ckorbko pas cpefHsisi CKOpoCTb ABWKEHUS!
Moriekyn Bogopoaa Gonblue cpeaHei CKopoCTU ABWKEHMS MOSEKYI Kucrnopoaa?

Vi _ Vi \ _ Vi \_ Vi _
1. <VO>—2. 2. <VO>—4. 3. <V0 =6. 4. v, =5.

10. Yemy paBHa SHeprusi TENSIOBOrO ABWXEHUSI (BHYTPEHHSIA aHeprus) 20 2 kucropoda npuv Temne-

paTtype t=27°C? R=831——— Ao

K - monw
1. 20-10% [frc. 2. 15-10% e . 3. 30-10% e . 4. 39-10° Iprc .
BapwmaHT 2
1. Ha npuBegeHHOM YepTexe HanauTe rpacdumk aguabaTHOro cxartusi.
pr 3 4
z
L]
o ¥

2. VpeanbHas mawwvHa paboTtaeT no uukny KapHo. AGcontoTHasi TemnepaTtypa HarpeBaTens B 2 pa-
3a Bbllle TeMnepaTypbl xonoaunsHuka. Onpegenuts KMNO uukna.

1. 50 %. 2.70 %. 3. 45 %. 4. 60 %.
3. YkaxuTe BTOpoe Hayano TepMoanHaMuki Ans obpaTMmelx NpoLeccos:
1. dS>dQ 2. dS<dQ 3dS>dQ 4.dS:d—Q.
T T T T

4. 3anuwunTe nepeoe Hayano TepmMoaMHaMUKW. B kakoi CTpoke npuBedeHbl 3HaYeHWsi craraembix B
ypaBHEHWN NepBOro Havyana, COOTBETCTBYOLLME N30XOPUYECKOMY npoLeccy?
a) Q=0; AU=0; A=0.

0) Q=0; AU=0; A=0,
B) Q=0; AU=0;, A=0.
r) Q=0; AU=0; A=0.
5. Mo kakow chopmMyne paccunTeiBatoT paboTy paclumMpeHus rasa npy nsobapuyeckom npowecce?

1 A=MRTmY2 o A=Tcar 3. A=T"RAT . 2. A=TC AT

H Vi )2 u u M

6. 1 ke renua HauyMHaeT PaCLUIMPATLCA NPU NOCTOSHHOM AaBEHUW U yBENMYMBaET CBOW 0O6beM B 2
pa3a. CKkonbKo TeNnoTbl 3aTpayYeHo Ha pacmpenne? HavaneHas Temnepatypa t; =—73°C.

1. ~10° e 2. 2-10° e . 3. 1,5-10° e . 4. ~10° Jpic .
7. Kakoe yTBepxxgeHue HeBepHO? BHYTpeHHAS aHeprus rasa 3aBUCUT OT ...
...Macchbl rasa (m).
...u1cna cteneHen csoboabl Mmonekyn (i).
...abcontoTHOM Temnepatypsl (7).
...rasoBou NoctosiHHOM (R).
8. ,El,o KaKkon TemnepaTypbl HY)XHO NpOrpeTb BO3AyX, B3sAThIN nNpu 15°C, 4TobbI ero o6bem yaBouncs,
€Cnv JaBrneHne oCTaHeTCs NOCTOSAHHbIM?
a) 583 K 6) 303 K B) 576 K r)313 K
9. Kakoe yTBepxxgeHne HeEBEPHO?
a) MonspHOM TennoeMKoCTblO Ha3biBAeTCS KONMMYECTBO TENNoThbl, Heobxoanmoe aonsa Harpe-
BaHuA 1 ke BewlectBa Ha 1 K.
0) MonspHas TennoemMKOoCTb 3aBUCUT OT YCIOBUIN HarpeBaHusl.
B) MonsipHas TeNN0eMKOCTb NPONOpLMOHanbHa YNCITy CTeneHen ceoboapl.
r) C,, 6onbLue Cy,.
10. B kakomn dpopmyne owwmbka?

PoOdPE

i+2 3. i

N _
1. C,uv—ER. 2. C,U,O—TR- Cup=Cuv+R.

BapwuaHT 3

1. Kak BbluncnMTb paboTy n3obapHoro paclumpeHus rasa?
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RV, m m V.
=211, -Ty). 2. A=PAV . 3. A="c,(1,-T,). 4. A="RTinY2
T H )7 "
2. Kak 3anucbiBaeTcs nepeoe Ha4asno TepmMmoaMHaMuUKn OnAa n3oTepmMmnyecKkoro ﬂpOU,eCCG? Ykaxunte
rlpaBl/lrlebll7| OTBEeT.

1. Q=AU+A. 2. Q=AU . 3. Q=A. 4. AU=—A.

3. a3 coepwaet umkn KapHo. AGconioTHas TemnepaTtypa HarpeBaTenss B 2 pasa Bblle
TemnepaTypbl xonoguneHuka. Onpegenuts KI[ Takoro uukna.

1. A

1.0,3. 2.0,4. 3.0,5. 4.0,6.
4. Ha rpacuke nsobpaxeHbl: n3oxopa, nsotepma, usobapa n agnabara. Ykaxurte nsobapy.
P A
2 3 4
. e e e ey
I I I
I I I
I I N N Y I
I I
I I I
I D V. N O
I I I
I I
| _ _ g N o
I~ I I
1 I I I I
I I I I R
Vv

5. a3 npu pgaBneHun P =lamu 3aHuman obbem 2 m®. Kakoe konuuecTBo Tenna HY>KHO MoABecTn K
rasy, 4Tobbl ero o6bem yBenuunncs B 2,7 pasa npu HEU3MeHHow Temneparype? lammu =10°ITa
1. =10° e . 2. 3:10° Jpxe . 3. ~10° /e . 4. 2-10° [ .
6. Kakoe yTBepxxaeHne HeBEPHO?
Yem Oorible CKOPOCTb XaOTUYECKOro ABMXEHWNSI MONEKyN rasa, Tem 6onblue...

1. ero Temneparypa. 2. naBneHwe Ha CTEHKY cocyaa.
3. 3aHNMaembIt UM 06 beM. 4. ero BHYTPEHHASA 3HEPrus.
7. OCHOBHOE YypaBHEHWE MOIEKYNSPHO-KMHETUYECKOA TEOPUU MOXET ObiTb 3anncaHo B BUAE:
2. mv?2
P=—-N——.
3 2
Kakasi BenuynHa onpefgeneHa HeTOYHO?
1. P — paBneHue rasa. 2. N—4Mcno Monekyn B eanHnle odbbema.
3. m — macca oHOM MOMeKyrbl. 4.\ — cpefHsasa CKOPOCTb MOMEKYI.

8. MNOTHOCTb HEKOTOPOro rasa p=6-10"2kz/ x>, cpegHsn KBaApaTUYHAS CKOPOCTb MOMEKYN 3TOro

raza pasHa V =500m/c. HanTu paBneHue, KOTOpoe ra3 okasbiBaeT Ha CTEHKM cocyda. YKasaHue:
MNoTHOCTb — ecTb Macca B eauHuLy obbema.

1. 10° Ma. 2. 6-10%/Ta . 3. 10* Ma. 4. 5-10%Ma .

9. Amnyna, 3anonHeHHasl yrnekncnbiM rasoM U 3anadHHasi, ynana B xonogHyw Bofay. [NpoaHanusu-
pynTe, Kak byaet MeHATbCA TeMnepaTtypa, AaBreHne n obbem rasza B amnyne. Kakas BenuumMHa MeHsieTcst
He cywecTBeHHO? CoBepluaeTtcs v paboTta? YkaxuTe npouecc, NpoTeKaLwmMin B aMmnyrne.

1. Agnabatumyeckuin. 2. N3obapunyeckuin 3. N3oTepmunyeckmi 4.30xopudeckuni

10. 3anMwunTe ypaBHEHME NepPBOro Havyana TepmogmHamukn. PaccmoTtpuTte nogpobHee kaxpgoe cna-
raemoe 3Toro ypaBHeHus. Kak OHM BBIMMCASOTCA? YKaxuTe, Npu Kakom npoLecce Bce NOABEAEHHOE TENSo
naeT Ha coBepLueHne paboThbl.

1. 3oxopuyeckom. 2. Aanabatmdeckom. 3. NsoTepmunyeckom. 4. N3o6apuyeckom.

BapwmaHT 4

1. Kakor Bug Tennonepenadn ConpoBoXaaeTcs NepeHocoMm Belectsa?
1. TONbKO KOHBEKLIUS. 2. TONbKO TENNIONPOBOAHOCTD.
3. TONBLKO U3nyyeHue. 4. KOHBEKLMSA M TENNONPOBOAHOCTb.
2. HanuwwuTe nepBoe Havano tepmoauHamMuku. Kakume 3HaydeHuUs MMeloT cnaraemble B ypaBHEHUU
nepBoro Havyana TepmMoanMHaMuKn, 3anMcaHHoM Ans agnabaTtHoro npouecca?
1. Q#0, AU=0, A=0. 2. Q=0, AU=0, A=0.

3. Q=0, AU=0, A=0. 4. Q#0, AU=0, A=0.
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3. Cosepuwas uukn KapHo, ras nony4un ot HarpesaTens Tennoty Q =1x/pic. CKOnMbKo TennoTbl

6bIno oTaaHo xonoaunsHuky, ecnu KMo ngeansHon TennoBon MalumnHbl 25 %.
1. 450 [x. 2. 550 . 3. 650 Jx. 4. 750 Ox.
4. Kakoe yTBEpXAEHME HEBEPHO?
1. TlpnunHon 6POYHOBCKOrO ABWMKEHNS ABMSETCH XaOTUYECKOe ABUXKEHNE MOMEKYI.
2.  [Oudbdysnsa ecTb cneacTBrMe XaoTUYECKOrO ABMXKEHUSA MOMEKY.
3. BpoyHoBCKOe ABUXEHME BOCNPOU3BOAUT XaoTUYECKOE OBMKEHNE MOSEKYI.
4. CKopOCTb OBWKEHUs BPOYHOBCKMX YacTuL, CPaBHMMA CO CKOPOCTbIO OBWXEHWUSI MO-
nekyn.
5. Yto ByaeT npoucxoauTb, ecnu Asa Tena pasHon Temnepatypsbl (T, >T, ), COCTOALWMX U3 MOMeEKYN,
Macchbl KOTOPbIX He paBHbl (M, <M, ) NPUBECTU B KOHTaKT? Kakoe yTBepxaeHne HeBepHO?
1. BHyTpeHHsist aHeprus ByaeT nepexoauTsb ot 1 Tena ko 2",
2. bypnyT BbipaBHMBATLCA CPEAHME CKOPOCTU OBWKEHUSI MOSEKYN 3TUX Ten.
3. KuHeTuueckasi aHeprua monekyn BTOporo Tena byget yBenmymBaTtbCs.
4. Tepexon aHeprum 1 Tena ko 2" GyaeT NPOUCXOAUTL NyTEM CTONKHOBEHWSI MOMEKY aTUX Ter.
6. Kakoe yTBepxxgeHmne HeBEpPHO?
BHyTpeHHss 9Heprus rasa 3aBucuT oT ...
1. maccebl rasa (m). 2. abcontoTHoM TemnepaTtypsl (7).
3. uncna creneHewn ceoboabl Monekyn (i). 4. razoBov NocTosiHHOM (R).
7. YkaxuTe HeBepHbIn oTBeT. CpeaHsAs KMHeTUYecKass SHeprusi XaoTMYEeCKOro ABWXKEHWUS OJHON
MOINeKynbl onpegenseTcsa no popmyne:

a) (W) :%kT — Ans monekyn Ar 6) (W) :ng — ans monekyn O,

B) (W)=3kT — ans monekyn H,0 r) (W)=4KkT — ans monekyn NHs

8. B 6annoH Hakayanu Kucropog, co3aas npu Temnepatype 47°C gaenenve 8,31-10° I7a . Onpepge-

ANTb NAOTHOCTb rasa B 6annoHe. , , ’
1. 100 ka/m’. 2.10 kalm®. 3. 85 kalm”. 4. 210 ka/m®.
9. Mo KaKoi hopMyre paccunTbiBaloT paBoTy pacLLMpeHHs rasa Npu U30TEPMUYECKOM MpoLiecce?

V
1. A=TRTm2. 2. A=2C AT . 3. A=TRAT . . A=DC AT,
M Vi H 2 uoH

10. Ha rpaduke nsobpaxeHsl: naoxopa, n3otepma, usobapa n agnabara. Ykaxunte nsoxopy.
P A

BapwuaHTt 5

1. Ma3 nonyyun ot HarpesaTensa 209,5 k/]x Tenna. CKonbko Tenna ras otaan XonoAunbHUKY, ecnu
KM unkna paseH 0,4?

a) 123,7 kx 6) 125,7 kx B) 150,1 k[P r) 104,8 k/x

2. Ha yepTexe nsobpaxeH umkn KapHo. YkaxuTe OTBET, KOTOPbIN COOTBETCTBYET N30TEPMMUYECKOMY U
agmabaTHOMY pacLUMPEHUIO.

Pa a)npn ABun BC

©) npn BCu C4
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B) npu CAwn JA

r) npu BCn A

3. Mpu Kakux ycrnoBusix nNpoTekaeT n3obapuyecknii npouecc? M3 npuBeaeHHbIX YPaBHEHWUI yKaxkuTe
ypaBHeHuWe n3o6apsbl.

P \Y
a) - =const 6) - =const B) PV =const r) PV7 =const
4. Kakvne yTBEepxaeHus HeBepHbl? KoadduLUmMeHT NOBEPXHOCTHOIO HaTSKEHNS 3aBUCHT:
a) OT po4a XMAKOCTU 6) OT cunbl NOBEPXHOCTHOIO HAaTSXEHUSI
B) OT TemnepaTypbl r) oT NnoLwaamn NoBEPXHOCTH

5. Kak BbluMcnnTe paboTy agnabaTnyeckoro pacluvpeHus rasa? Mcnonbayiite nepeoe Havaro Tep-
MOANHAMUKN.

m__. V. PV. m
a) A=MRTInY2 6) A=11(T,-T,) B) A= PAV r) A=—C,(T,-T,)
H Vi T H

6. 3anuwwimnTe ypaBHEHWE NepBOro Havyana tepMmoanHamukn. PaccmoTtpute nogpobHee kaxaoe cnara-
eMoe 3TOro ypaBHeHWs. Kak OHM BbIMUCTIAOTCA? YKaxuTe, MpU KakoMm npolecce Bce noaBefeHHoe Tenso
NOeT Ha yBerMYEeHNEe BHYTPEHHEN SHEPTUN.

a) N30XOPUNYECKOM 0) agnabatnyeckom B) M30TEPMUNYECKOM r) nsobapuyeckom

7. B 3amkHyTOM cocyne Haxogutca 28 e asota n 16 e kucnopoga. Hanagnte nameHeHne BHYTPEHHEN

3HEpPrnn 3TON CMEecK ras3os Npu oxnaxgeHun ee Ha 20°C.

a) 600 Ix 6) 650 Ox B) 624 [x r) 630 x
8. Kakoe yTBepxaeHune HeBepHO? [laBneHve raza NponopLMoHarneHo ...

a) cpegHen CKOPOCTU ABMKEHUSA MOSEKYI 6) abcontoTHOM TemnepaType

B) UMCrny Monekyn B eguHuLe obbema r) NNOTHOCTM ra3a

9. B kakoun 13 npmBeAeHHbIX POPMYn OCHOBHOIO ypaBHEHUS MOSEKYNSPHO-KUHETUYECKOW Teopun 4O-
nyLieHa owmnbka?

2
_1 2 <VK6’> _2 _2
a) p—gmn<um> 6) Pzénm e) P=3n(W) r) PV =3n(W)
2
10. YkaxuTe ypaBHeHne Manepa B NPUMEHEHUN K MOSIAPHBIM TEMTOEMKOCTSAM.
R C
a) Cp=C, +— 6) Cﬂpzcﬂv+A B) CP:LVJFB r) C”PZCHV+R
u u u
BapwuaHT 6

1. 100 e kucnopopa 6bICTpo (agnabaTnyeckn) paclumpsieTcst B LUMNMHAPE, B pe3ynbTarte Yero temne-
paTtypa kucrnopoga noHusunacbk Ha 160°C. Kakyto paboTty coBepwunn ras?

a) 9-10% /e 6) 9,5-10% [ B) 10,4-10° /e r) 11-10% /e
2. Ha rpadhuke nsobpaxkeHbl n3oxopa, n3obapa, nsotepma, agmabata. YkaxuTe aguabary.
A
P | | : |
] ! . L, 4
| [ |
| I |
| | I |
|
|
|
———— |
o [~~~ 3
1 |-
\Y,

3. Ha rpadovike nsobpaxeHbl M3MeHeHWs1 COCTOSIHUA ra3a. B kakoi M3 0TBeTOB Bkpanacb olimnbka?

P a 3 a) 1 — 2 nsobapHoe pacLumpeHune
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6) 2 — 3 cxkatme rasa npu T = const

B) 3—1 obbem rasa MeHseTcs, gaBneHve nagaet
npu oxnaxgeHun

r) 3 — 1 n3oxopHoe oxnaxaeHue

4. BeicoTa nogbema XMAKOCTW B Kanunnsipe He 3aBUCKUT OT:
a) poaa XuakocTu 0) pagnyca kanunnspa
B) OT TemnepaTypbl XXMOKOCTK r) ONuHbBI Kanunnapa
5. Onpegenutb Kl nogeansHon TeNNOBOW MalLVHbLI, €CIX U3BECTHO, YTO 3a OAMH LMKI NpoM3BeaeHa
pabota 4 k/[x n XonoAnnbHUKY nepeaaHo aHeprumn 16 kx.
a) 16 % 6) 20 % B) 25 % r) 40 %
6. Mo kakon hopmyne BblYMCNSETCS TENNO, CO0OLEeHHoe ra3y npu agnabaTmyeckoMm HarpeBaHum rasa
Ha At?

a) Q:%CpAt 6) Q=0 B) QZ%C/JVAt ) Q:%C,LN+RA1I

7. MNMnoTtHocTb kncrnopoga o =0,9 kel M. OnpegenuTb gaBneHue rasa npu Temneparype t =227°C.

a) 1,25-10° I1a 6) 1,29-10° ITa B) 2,01-10°/Ta r) 117-10°ITa

8. MNpu Temnepatype 27°C gaBneHue rasa B 6annoHe 2:10°Ia . Mpu kakon TemnepaType ero gaene-
Hve 6yaeT pasHo 3-10°7a ?

a)210K 6) 450 K B) 520 K r) 150 K

9. B kakom npovrecce Bce COOOLLEHHOE rasy KONMMYEeCTBO TEMMOTbl NMpeBpaLLlaeTcsi BO BHYTPEHHIO
aHeprmo? Vi3obpasunTe rpadmk aToro npotecca.

10. [Inga pa3nu4yHbIX ra3oB NPUBOAMTCS YMCNO CTeneHen ceoboapl monekyn (i). B kakom oTBeTe gony-

LweHa owmnbka?
a)gna He — i=3 6)ana CO - i=5 B) ana H,O — i=6 r) ons NH;— i=8

BapuaHTt 7

1. N\peanbHast mawmnHa pabotaeT no uukny KapHo. Mpu atom 70 % npoueHToB Tenna, nofy4yaemoro
OT HarpesaTtensd, nepegaetca xonoannsHuky. Hantu KMNad uwvkna.

a)40 % 6) 30 % B) 22 % r)24 %
2. Kakoe BblpaxkeHne COOTBETCTBYET BHYTPEHHEN 3Heprum Ang nobon maccel rasa?
a) U=SRT 6) PV = LRT B) U=~LRT nuU="1Lgr
2 M 2 M 2

3. Kakoe yTBepxaeHne HeBEPHO?
a) C nosbiweHVeM TemnepaTypbl TEMNNOEMKOCTb ra3a noBbllIaeTcs.
6) [lpu oyeHb HU3KMX TemnepaTypax YNcro cTeneHen ceoboabl MobbiX MOMeKyn paBHo i=3.
B) [lpwu HarpeBaHwu rasa npu P =const, BCce Tenno naeT Ha U3MeHeHNe BHYTPEHHEN SHEPTUN.
r) R —rasoBas NMOCTOSIHHAsA YMCINEHHO paBHasd paboTe pacluMpeHns MONS rasa npw HarpeBaHum
eroHa 1 Knpu P=const.
4. [a3oBble NMpoLecchl, N306paKeHHbIe Ha PUCYHKE, COCTaBMAT 3aMKHYTbIN kpyr uukn KapHo. Mpu
KaKux rasoBbIx npoLeccax HeT TennoobMeHa (ykaxuTte CTPOKy OTBeTa).

A
P a) Npn AB n BC.

6) Mpu BC n CA.

B) Mpu CO v OA.

> r) Mpu BC n OA.

5. YKaxute ycrnoBusi NpoTekaHus aguabatuyeckoro npouecca. Kakoe 13 npuBeAeHHbIX YpaBHEHUIA
ABNSAETCA ypaBHeHWeM aanabats?
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a) ;Z const 6) \%: const B) PV =const r PV7 =const

6. I'IpV| OCyLWleCTBJIEHNN KaKOro m3oripouecca, ysennveHmne abcontoTHoM TemMmnepartypbl hgearbHOro
rasa B jBa pasa npmueoauT K yBelnmM4eHUo gaBrieHnd rasa B Ba pasa?

a) nsobapHoro 6) n3oxopHoro B) U30TEPMUNYECKOTO r) aguabaTtHoro
7. YKaxuTe OCHOBHOE YpaBHEHNE MOSIEKYNSPHO-KUHETUYECKOWN TEOPUN.
m
a) N=—N, 6) E=3kr B)U=1{£ r) P:E”<E>
i 2 m 3

8. Bbluncnute naMeHeHWe BHYTPEHHEW SHEpruu rasa, eciiv emy nepefaHo KOrvMyecTBO TENSOTbl
200 [Ix v BHeLHWe cunbl coBepLlaloT Haa HUM paboty 600 k.

a) 800 Ox 0) 200 Ox B) 400 [x r) 600 Ox
9. Ha rpadhuke nsobpakeHbl n3oxopa, nsdobapa, nsotepma, aguabata. YkaxuTte nsobapy.
P a V a P a V a P A
0 T oo T V0 T o Y
a) 0) B) r) )

10. Kakon obbem 3aHumaeTt 100 mosb pTyTIn?
a)0,5n 6)1n B) 1,51 rN2n

Pazgen Ne 3. «QneKkTpn4yecTBO MU MarHeTU3M»

3apava 1

[lBa HenodBWXHbIX TOYEYHbIX 3apsiaa (; W (o, HAX0OSCh HA PacCTOSIHAWM ' ApYr OT Apyra, B3aumonen-
CTBYIOT C cunoit F. Onpeaenute BENUUMHY, 0603HAYEHHYHO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
BenuuuHa nepBoro 3apsaa qu, 4 5 " 05 > 8 " 6 3 6 . 4
HKn
BenuuuHa BTOpOro 3apsiga qz, HKn| 6 * 5 4 4 * 3 0,5 | 10 * 3 8
PaccrosiHue M?ﬁy 3apsgammr, . 3 10 6 . 5 2 3 . 6 2 3
Cuna BIBVIMORGNCTBNA SBPARCR | 135 | 200 | 36 | * | 80 | 144 |135| * | 75 | 45 |7,70| *

3apava 2
B anekTpuyeckom none ¢ HanpsikeHHOCTBIO E Ha YacTuLy C SMEKTPUYECKMM 3apsiaoM g AelcTByeT cuna F.
OnpegenvTe BeNM4YMHy, 0603HaYEHHYI0 *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
HanpsbkeHHocTb nons E, kHIKn| 500 | 400 * 200 | 500 * 300 | 200 * 400 | 300 *
3apsia q, 10°Kn 32| * | 48| 16| * [ 32|48 | * |16 32| * | 16
CvwnaF, 10™ H * | 64 | 144 | * 16 | 128 | * | 96 | 80 | * | 48 | 32
3apaua 3

lMnockuii Bo3ayLUHbIV KOHOEHCATOP eMKOCTBI0 C 3apshkeH A0 HanpsbkeHus U Tak, YTO HaNpshKEHHOCTb ariek-
TPUYECKOro Nnornst BHyTpY KoHaeHcaTopa E, a 3apsg koHaeHcaTopa (. PacctosiHue mexay nnactTmHamy KoHAeHca-
Topa d. OnpeagenuTe BeNMYMHbI, 0003HAYEHHbIE *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
EmkocTb koHaeHcaTopa C, n® * 15 20 10 * 20 * 25 12 30 * 40
Hanpspkenne U, B 20 * * 100 * 75 | 90 * * 50 * 40

HanpspkeHHOCTb anekTpuyeckoro |, 200 | 200 . 250 | 300 N 200 | 100 . 150 | 200
nons E, kBIm

3apsag koHgeHcaTopa q, HKn 012 | * 1,2 * 10,75 * 3,6 * 1060 * |0,30| *
Paccrosnve d, mv 0,20/0,30( * |040|0,20| * |030|015| * |050|020| *
3apayva 4

Mpu cune Toka | Yepes nonepevHoe ceveHne MeTanIMYEeCcKoro NPoOBOAHUKa 3a Bpems t npoxoaut N anek-
TpoHoB. Onpegenute BENUYUHY, 0603HaYEHHYIO *.

Homepmapawta | 1 | 2 | 3 | 4 | 5[ 6 [ 7 [ 8 [ 9 |10]11] 12|
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Cuna Toka I, A 0,50| 2,0 * 1,0 |050| * 15| 1,0 * 20 [ 15 *
Bpems t, mc 2,0 * 8,0 | 4,0 * 2,0 | 6,0 * 4,0 | 8,0 * 6,0
Yucno anektpoHoB N, 10| * | 25|80 | * |50 |40 | * | 80| 25| * | 40|50
3apaua 5
Tpwn peanctopa conpotmeneHnem R;, R,, R; coeamMHeHbl nocneaoBaTenbHO Tak, YTo obliee conpoTme-
NeHne 4aHHOro yvacTka Lenu coctaenseT R, a HanpsXKeHne Ha KaXaoM M3 pe3nCTOPOB U TOK Yepe3 HNX pPaBHbI
Uy, Uy, Uz n |y, I, I3 cooTBeTCTBEHHO. ONpeaennTe BeNUYNHbI, 0603HAYEHHbIE *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
ConpoTuBneHre NEpBOro pe3uctopa 2 4 6 % 3 5 7 * 11 12 15 *
Ri, KOm
ConpoTyBneHre BTOPOro peavctopa
Ry, KOM * 6 8 10 * 7 9 11 * 15 | 20 | 25
ConpoTvBreHm1e TPETLENO pe3ncTopa 6 N 10 | 12 7 * 11 | 12 | 15 * 25 | 30
R3, KkOm
Obuiee T T aca@teMl 10 | 18 |+ | 30 | 15 | 21 | * | 32 | 38 | 47 | * | 75
Hanps»keHue Ha nepBom pesu- . * . % 12 * * * * * 60 *
ctope Uy, B
HanpsikeHne Ha BTOpom pe3ucTo-| . 16 * % * * * 24 * * *
pe Uy, B
HanpsixeHune Ha TpeTbem pesu- 3 * % " * * 105 | * * % * *
ctope Us, B ’
Cwvna Toka Yepes nepBbii pean- " * * 3 * * * * * 3 * *
cTop l1, MA
Cwuna Toka Yyepes BTOpPON pesu- * 1 * " * * * 1 * * * *
cTop Iz, MA
Cwvna Toka Yepes TpeTuii pesu- " * * * * 5 * * * * * 5
cTop I3, MA

3apava 6
MeTannuyeckas npoBosioka aAnvHon L 1 guametpom d nmeeT anekTpuieckoe conpoTtuerieHne R. Onpe-
Aenute BeNMYMHy, 0603Ha4YEHHYO *, UK pod MeTanna.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Onvna npoBogHuka L, cm | * 160 | 120 | 80 * 120 | 100 | 20 * 80 | 160 | 60
OvameTp npoBogHuka d,

0,40 * 0,20 | 0,40 | 0,30 * 0,40 | 0,30 | 0,20 * 0,30 | 0,20

MM

ConpoTuanetue NposoA- | 5 o | gg7 |« 0,10 | 0,08 |015| * |016|040(020| * |032
Huka R, Om
MeTann Pb|cu| a | | w/[Aa|cu|[ * |Ag|cu|Pp]| *

3apgaua 7
MarHuTHbIN NOTOK, MPOHM3bIBAIOLLIMIA KOHTYP, PABHOMEPHO Bo3pacTaeT (yobiBaeT) oT @, 10 @, 3a BpeMms
At. IMpu atom B koHTYpe Bo3Oyxaaetca OOC nHgykuum &. Onpegennte BenMYuHy, 0603Ha4YeHHYH *.
Homep BapmaHTa 1 2 3 4 5 6 7 8 9 10 | 11 12
HayanbHoe 3HayeHne MarHMTHOro *
notoka @i, mB6
KoHe4yHoe 3HayYeHne MarHMTHOro noTo-

80| 40 | 20 * 6,0 | 20 | 8,0 * 10 | 80| 6,0

15 * 60| 12 | 20 * 0,0 | 40| 30 * 10 | 9,0

ka @,, mMB6
Bpewms MsmeHeHz;; I\;I;::FHMTHOFO noToka 25 | 4.0 * 50 | 40 | 8,0 * 10 |50 20| * | 050
3AC nHpykumm &, B 20 |050| 4,0 * 251025 | 5,0 * 40 | 2,0 | 10 *

3apava 8
B ogHOpOAHOM MarHMTHOM Mosie NeprneHAnKYNsapHO K CUIOBLIM NIMHUAM NOMELLEH NPAMONUHENHBIN
NPOBOAHMK AMNMHOMN |, Mo KOTOpoMy TeueT Tok |. MarHuTHas nHaykumsa nond B. MariuTHoe none gencreyeT
Ha Tok ¢ cunown F. OnpegenuTe BeNNYMHY, 0603HAYEHHYIO 3BE3404KON.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 | 11 12
OnuHa nposogHuka |, cm * 110,0(40,0|20,0| * |60,0| 3,0 | 50 * 70 | 10| 2,0
CunaTokal, A 15 * 06 | 1,2 | 2,0 * 08 1] 04| 0,3 * 10| 0,9
MarHutHas nHaykums nons B, T 05| 04 * 0,45| 0,7 | 0,8 * 0,150,555 0,2 * 0,53
CwnaF, H 20 |050]| 3,0 * 251025 | 50 * 40| 20 |10 *
3apaya 9

YacTtuua maccon m, umetoLLas 3ap4a4 q, BnetaeT B MarHUTHOE nolne C I/IH,EI,yKLI,IAeIZ B Tak, 4to BEKTOP
CKOpPOCTM U 4YacTuubl nepneHankyndapeH nMHUAMm MarHuTHOM MHOYKUNN. B marHuTHOM none TpaeKTopMeﬁ
YacTuubl ABNAETCA OKPY>XHOCTb ANaMETPOM d. Onpe/:l,enMTe BENMNYUNHY, 0603HaquHyro *,
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Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Macca yactmupim, a. e. m. 40 | 7,0 | 100 * 120 | 140 | 160 | 2,0 * 120 | 110 | 6,0
3apsa yactuupbl g, 10™° Kn 16 |16 32|16 | * | 3232|1616 | * |32 16
WHoykuma marHuTHoro nonsa B, mTn|  * 400 | 150 | 100 | 300 * 250 | 120 | 400 | 150 * 200
CkopocTb Yactuupl u, Mml/c 0,70 | * 0,44 | 0,81 | 0,40 | 0,37 * 0,99 | 0,34 | 0,40 | 0,42 *
[Ounametp okpyxHoctm d, cm 58,2 | 16,0 * 505 | 166 | 10,8 | 23,3 * 30,0 | 333|16,0 35,6
3agaua 10
Mpu cune Toka B KaTywwke | aHeprus mMarHUTHOro nons katywku W, marHutHeli notok @. Onpepenute
BENMUYUHY, 0603HaYEHHYI0 *. Yemy paBHa MHAYKTUBHOCTb KaTyLUKW?
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Cwvna Toka B kaTtywke |, A 40 | 2,0 * 3,01 80 * 8,0 | 6,0 * 8,0 | 6,0 *
OHeprust marHuTHOro nonst W,

Ik
MarHuTHbIN NoTOK @, B6 * 10,60|060| * 16 | 3,0 * 1,2 | 6,0 * 48 | 1,6

PA3LOEN Ne 4. «kKONNEBAHUA U BOJHbI»
BapuaHT Ne 1

6,4 * 1045 2,7 * 9,0 | 16 * 12 | 9,6 * 3,2

1. Mpun mnsyyeHum konebaHum puanyeckoro MasiTHUKa caenaHbl yTBepxaeHus. B ogHoOM un3 Hux
gonyuleHa ownbka. B kakom?
1. TonbKo Npu mManbix OTKNOHEHUsIX KonebaHus 6yayT rapMOHUYECKUMU.
2. Yewm bonblue amnnutyaa konebaHus masTHuKa, TeM GonbLue ero nepuog konebaHun.
3. Haubonblias Bo3Bpallaowas cuna bygeT B KpanHeM MOSOXKEHWN.
4. Hawnbonbluas ckopoCTb ABMKEHUS MasTHUKa ByAeT B NONOXEHUN paBHOBECUS.
2. Yactoty n nepwop konebaHum U3NYECKOro MasiTHMKa MOXHO onpedenuTb no dopmynam:

_[mal 4 _ J -1 |mgt
= T,T—Zﬂ m—qg,v—g J , rae:

w — UMKNnU4yeckas YyacTtoTa konebdaHum;

{ — paccTosiHMe OT OCv nogBeca [0 LEeHTpa Macc MasTHUKA;

J — MOMEHT MHEpPLMM MasiTHUKA OTHOCUTENbHO OCY MPOXOAsLLEN Yepes LeHTp Macc;
T — BpeMsi, B TE4EHNE KOTOPOro CoBEpLUAETCS OAHO KonebaHue.

B kakom onpegeneHun pmsnyecknx BENNYMH JonylleHa owmnbka?

PONPE

o - T T
3. YpaBHeHVe rapmMoHM4Yeckoro konebaHus MaTepuansHon ToUKM UMeeT Bua; x:23|n(§t+zj oM,

roe
1. A=2 cu —amMnnutyaa;

T
2. o= E — UMKITN4YecKad 4acToTa,

3. ¢ =% — hasa konebaHwii;

4. T =6 ¢ —nepvog konebaHun.

HaanTte HeBepHOe yTBepXaeHue.
4. OnpegenuTb YacToTy KonebaHun MmaTtemMaTn4eckoro MasdTH1Ka, AfMHa KoToporo 1 m.
1. w=2c? S 2. w=1c; 3. w=4c?; 4. @=3 ¢
5. Ykaxute puddepeHumanbHOe ypaBHeHME AN CBOOOAHBLIX He3aTyxalwlMx MeXaHW4YecKux
konebaHui NPYXMHHOrO MasiTHUKA.

1. "+wfq=0; 2. x"+£x:0;
m
3. x”+ix:0; 4, x"+Lx’+£x:O.
LC m m

6. Kakomy 13 npuBefeHHbIX rpaddnkoB COOTBETCTBYET MpoLecc konebaHni anekTpuyeckoro 3apsga
B JaHHOW cxeme?
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Eaey

7. Hangute Hanbonee nonHoe n BepHoOe onpeneneHne.

BbIHY>KAEHHBIMM ~ 3NIEKTPOMArHUTHbIMK ~ KonebaHnsiMM  HasbiBaloTcs  konebaHus, BO3HMKawWwme nog
OencTBuem. ..

1. BHELLHEeN NOCTOsIHHON 3.A4.C.

2. BHELUHEeN Nepuoamyeckn n3aMeHsitoLwencs 3.4.c.

3. BHELUHEN yMeHbLUaLWencs 3.4.C.

4. BHELWHen yBenu4ymBatoLencs 3.4.C.

8. Uepes kakoe Bpems Konebnowascs no rapMoHNYECKOMY 3aKOHY MatepuarnbHas To4ka CMEeCTUTBCSA
OT TOYKM paBHOBECUSA Ha NOMOBWHY aMnNnuTyapl, ecnv nepuog konebanum 24 c?

9. Hantn amnnntygy, UMKNNYECKyo YacToTy u nepuof konebaHui, ecrnv koopavHaTa Tena MeHsaeTcs
no 3akoHy X=-0,5cos4xt, u .

. T o
10. HanpskeHne B ceTU NepeMeHHOro Toka M3MEHSAETCS MO 3aKOoHy U :14S|n[27zt+5j B . Hangute

YacToTy KonebaHun.
BapuaHT Ne 2

1. B rapmoHuyeckom konebaTtenbHOM ABWKEHUU CKOPOCTb U YCKOpPEHMe Tena nogYMHSATCA 3aKoHY
CUHyCa WUnu KocuHyca. B kakom yTBepxaeHun gonylieHa owmnbka?
1. BekTop cKOpOCTM HanpaBieH B CTOPOHY CMELLEHUS.
2. BekTop yckopeHusi HanpaBneH B CTOPOHY 06paTHYH CMeLLEHMIO.

T
3. ®a3sa konebaHus yckopeHus 6orblue gasbl CKOPOCTU Ha 3

4. B MOMEHT BpeMeHM, Koraa CKOpoCTb MaKCUMaribHa, YCKOPEHWE PaBHO HYIHO.
2. OYyHKUMM CMELLEHMS, CKOPOCTM M YCKOPEHUSI B FapMOHMYECKMX KonebaHusx BblpaxaroTcs
ypaBHEHUSIMU:

1. x=Asinat; 2. v=Awcosaf ; 3. a=w’X; 4, U:AwSin(wH%j'

B 3annck ogHOro ypaBHeHus Bkpanack owmnbka. B kakom?
3. AMnnuTyga rapmoHudeckoro konebaHnus 3 cm, yactota konebaHunm 20 [y, HayanbHast dasa

. T < o
kornebaHui 3 HaiouTe BepHoe ypaBHeHWe 3TUX KoneGaHuii.
1. x:BSin(20t+%),cm .
R T
2. x:3sm(407zt+§j,cm .
3. x:3sin(@t+£j,cm
T 3
X =35in(ZtJ,CM .
3

4. Ha kakom 13 npuBegeHHbIX PUCYHKOB M306paxkeH rpadmk cBOBOAHbBIX He3aTyxarwux konebaHun?

»

RVAIE

5. Ykaxute pguddpepeHuManbHoe ypaBHeHWe pfns  cBobOAHLIX He3aTyxawwux konebaHun
PM3nYEeCKOoro MasiTHUKa.

1. X”+£X:0; 2. 0(”+m—gl0620;
m I
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1 g
3. 9"+—q=0; 4. "+=a=0.
LT @

6. Hangute HeBepHOe yTBEPXKOEHME.
1. [na NnOCTOAHHOrO TOKa KaTyllKa MHOYKTUBHOCTU HE OKa3biBaeT CONPOTUBIIEHUS.
2. [MOCTOSIHHBIN TOK Yepe3 KOHAEHCaTOp TeYb HE MOXET.
3. [NepeMeHHbIN TOK TeYeT Yepes KOHAEHCaTop.
4. [N nOCTOSIHHOIrO TOKa KaTyLlKa UHAYKTUBHOCTU OKa3blBAE€T COMPOTUBIIEHNME.
7. KonebaTtenbHbIn KOHTYp COCTOUT M3 UHAYKTUBHOCTM 0,23 [H, eMKoCTU 7 MK® N CONpoTUBMEHMUS
40 Om. Onpepenute gobpoTHOCTL KonebaTeneHOro KOHTypa, ecnv yacTtota pasHa 50 [y.
1.8. 2.45. 3.9,1. 4.12.

R T o
8. HanpskeHne B ceTM NepemMeHHOro Toka M3MeHsieTcs no 3akoHy U :14S|n(27zt+5j,B. Hangute

YacToTy KonebaHui.
1. v=1201y . 2. v=50Iy. 3. v=607y. 4. v=1y.

9. MatemaTtu4decknii MasaTHUK coBepwaeT 30 konebaHun 3a ogHy MuHYTy. OnpegenuTb nepuog u
yacToTy KonebaHun.

o o T T
10. YpaBHEHWEe rapmoHMYeckux konebaHuin maTtepuanbHOW TOYKUM MMeeT BUua: x=5cos(zt+g).

Onpepnenute dasy aTux konedaHui.
BapuaHT Ne 3

o v T
1. YpaBHeHMe rapMOHNYECKNX konebaHu nmeeT BUA: X=5COS(ZI+EJ. Onpep,enMTe nepmnoa aTunx

KoneodaHun.

/
2. Kakow oTpe3ok Ha rpadmke npaBurnbHO NokasbiBaeT nepuog konedaHnn?

X A
1492

1. Ze 2. Z ¢ 3 4 4.8c.
4 2

4

5

3. Ykaxute BepHoe AaAuddepeHunansHoe YypaBHEHWe [Ons  CBOOOAHbLIX — 3NEKTPUYECKUX
HesaTyxatLwmx KonedaHun.

1. x"+ & x -0 2. o'+ M, o,
m |
1 g
3. 9"+—q=0. 4. "+=a=0.
LR @

4. Mpwn paccMmoTpeHnmn konebaHun maTteMaTM4eCcKkoro MasiTH1Ka caenaHbl yTBepxaeHus. B ogHom n3
HUX gonylleHa owunbka. B kakom?
1. Mpn BOMNbLWNX OTKNOHEHUAX MasTHMKA KonebaHnst He ByayT rapMOHUYECKUMMU.
2 Yem Gonblue Macca MasiTHMKA, TEM MEeHbLLE YacToTa konebaHui.
3. MakcumanbHble 3Ha4YeHUSA CKOPOCTU U YCKOPEHUS He coBNagatoT Mo BpeMeHU.
4 B kpalriHeM NonoXeHun yckopeHue MasTHUKa MakCcuMarnbHO.
5. Ykaxute HeBepHy hopMyny:
1. @=6T. 2.®:£. 3.6:1. 4.®:i.
T T N
roe: © — norapudmMmdeckuin gekpemeHT, N — ymicno konedaHun, coBepLUaeMbiX 3a BPEMS penakcauuu, 7 —
Bpems penakcaumu, T — nepuog konebaHui, 6 — kK0adMUUNEHT 3aTyxaHus.
6. YkaxuTte popMyny Ans onpeaenieHMs EMKOCTHOMO COMPOTUBIEHUS.

1 X =+ 2 x =1,
ol oC
3. X=al. 4, X =aC .

7. Onpefenutb LUKNWYECKYlD 4acToTy KorebaTenbHOro KOHTypa, €MKOCTb KOToporo 7 MK®,

WMHOYKTMBHOCTbL 0,23 H.
1.785c™. 2.1256 ¢, 3.57¢" 4.0,788 c™.
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8. KoopaunHata konebniolerocst Tena naMeHsieTcs no 3akoHy: x=0,1cos3x . Onpepennte amnnuTy-
a4y, nepuoga n yactoTy konebanun. (3akoH 3anmcaH B CA).
9. KamepToH nmeeT cobCTBEHHYIO YacToTy konebaHun 440 [y. Kakor 4yacToTbl Hago B3SiTb APYron
KaMepTOH, 4TOoObl HabnaaTb SABNeHne pes3oHaHca?
10. Hanuwwute dopmyrbl KNHETUYECKOW M NOTEHLUMANBHON 3HEPrUKn KoneobntoLlerocs Tena.

BapwuaHT Ne 4

1. Yemy paBeH nepuopg konebannin?
A.KonunuyecTBy konebanuii 3a 1 c.
B. BpemeHun ogHoro konebaHus.
C.Konun4yecTtBy konebaHui o 3aTyxaHus.
D.BpemeHu konebaHui 4O MOMEHTa 3aTyxaHusl.
E. HanbonbLuemy OTKITOHEHUIO OT NOMOXEHUA paBHOBECHS.

y (., &
2. YpaBHEeHMe rapmoHu4eckoro konebaHmst matepuanbHOM TOYKUM UMEET BUA: x=25|n(—t+zj, am

roe
A. A=2cu — amnnutyga.

V4
B. o= E — UMKITN4ecKad 4acTtoTa.

C. ¢ =% — basza konebaHwun.

D.T =6 ¢ — nepuog konebaHun.

Hangute HeBepHOEe yTBEPXAEHNME.
3. Kak wu3smeHutca nepuon KonebGaHun NpPYyKUHHOrO MasiTHUKa, €Cnu YyBENUYMTb Maccy
koneb6nioLerocsa Tena?
A. yBenuunTcs.
B. He nsmeHutcs.
C.ymeHbLumnTCS.
D.6yneT paBeH Hynio.
4. Kakomy 13 npvBefeHHbIX rpacrKoB COOTBETCTBYET NpoLecc KonebaHui anekTpuyeckoro 3apsaa

B JaHHOW cxeme?
-—,C.F R 4 l
A

5. Uto Takoe amnnuTtyga konebaHui?
A.Bpems ogHoro konebaHus.
B. konnyecTtBo konebaHun 3a 1 c.
C.4acToTa konebaHui.
D.HaunbonbLlee OTKIIOHEHWE OT MONOXEHNS paBHOBECHUS.

< o - T T o
6. ypaBHeHI/Ie konebaHui mMaTepuaribHoOn TOYKM wUMeeT BuUa X=4SIﬂ(—t+§j. Hangute

MaKCUMarnbHYI cuny, JENCTBYIOLLLYIO Ha TOYKY, ecnin ee macca 100 e.
A. 0,314 H B. 0,628 H
C. 0,986 H D. 1,254 H
7. YTOObI HANTK YacTOTY KONeBGaHWUIA HYKHO:
A.Bpems konebaHwi pasgenqTb Ha UX KONUYECTBO.
B. konuuyecTBo KonebaHui pa3aenuTb Ha BPEMS X OCYLLLECTBIEHNS.
C.Konm4yecTBO konebaHun yMHOXUTb Ha BPeMSI.
8. Ykaxute puddepeHunancHoe ypaBHeHWe [nsi CBOOOAHBLIX He3aTyxawwmx MexXaHU4eCcKux
konebaHui NPY>XMHHOr0 MasiTHMKA.

A q'+ajq=0 B. x"+Xx=0
m
C. x"+ix=0 D. x"+Lx’+£x=0
LC m m

9. Kak HasbiBaeTca konebaTenbHas cuUcTeMa, KOTopasi COCTOMUT U3 MeTanfIM4yeckoro Luapuka,
NoABELUEHHOro Ha AJSIMHHON HEPACTSHKUMOW HUTK?
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A. NPYXUHHBIA MasiTHUK
B. pmnsnyeckmnin MasTHUK
C.maTtemaTn4eckmin MasiTHUK
10. Ykaxute bopMyny, packpbiBatoLLy0 PU3NYECKUIN CMbICH KO3 PULMEHTa 3aTyxaHus O:
A 5= B. 5=2 c. s=1 D. 5=
2m T T 2L
roe r — KoadUUMEHT CONPOTUBNEHMNS Cpeabl;
m — mMacca KonebnoLencsa To4ku;
T — nepuoa konebaHu;
O — norapnmMmnyecknin 4eKPEMEHT 3aTyxaHus;
T — BPEMS penakcauuu;
R — oMnyeckoe conpoTmBrieHNe KOHTYPa;
L — MIHAYKTMBHOCTb KOHTYpa.

BapumaHT Ne 5

1. BbIHY>KAEHHbLIMW 3M1EKTPOMarHUTHbIMK KonebaHMsMKN HasbiBatoTCH korebaHus, BO3HUKaoLmMe nos
JENCTBUEM ...

A. BHellHen noctositHHon O[C.
B. BHelHen nepuoguyeckm nameHsowenca 3C.
C. BHelHen ymeHbLuatowwenca 30C.
D. BHewHel yBenuunatowencs OC.
2. Kakyto pmanyeckyto BenmumMHy n3amepsioT B repuax?

A. yacTtorty.
B. WHOYKTUBHOCTb.
C. nepwog.

D. AnuHY BOMHbI.
E. eMKocCTb.
3. Mo rpadmky cocTaBbTe ypaBHeHWNe konebaHui cunbl Toka. Hangnte npaBunbHbIN OTBET.

A | =19,6003(7zt + E] .

B. | :14sin(£tj .
4
C. 1 :14sin(4t+zj .
2
D. | :—19,65in(§tj .

4. Kak nameHutcs nepuog konebaHunii mateMaTnyeckoro MasTHUKa, ecrm yBenumunTb ero AnvHy?
A. yBenuuutcs.
B. He nsmeHuTcs.
C. ymeHbLUUTCS.
D. ©OygeTt paBeH Hynio.
5. Hangute amnnutygy rapMoOHM4YecKoro korebaHus, MNOMy4YeHHOro OT CIIOXeHWs OAWHaKOBO

HanpaBneHHbIX koneGaHuii, nepeaaHHbIX ypasHeruamm: x, =0,03cos(5xt),  ; X, :0,04005(57zt +£j, M

A. 0,07 m. B. 0,05 m. C. 0,04 m. D. 0,01 m.
6. B kakmx eguHnuax namepsieTcsa nepuog konebaHun?
A. cekyHpax.

B. repuax.
C. paguaHax.
D. wmetpax.

7. AmMnnutyga rapMoHudeckoro konebanusa 3 cm, yactota konebaHunm 20 [y, HavanbHas dasa

konebaHui % HainguTe BepHOe ypaBHeHME 3TUX KonebaHuiA.
A. x:35in(20t+%j, oM

B. x= 3sin(407zt +%) em
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T
D. x= 3sin(£t), oM .
3

8. Kakue kore6aHusi on1cLIBaloTCs 3akoHOM X = Asin(at +¢)?

A. cuHycouparnbHble.
B. rapmoHu4eckue.
C. 3satyxawowue.
D. maTemaTudeckue.
9. Ha kakom un3 npuBeaeHHbIX pUCYHKOB M3obpaxeH rpadunk cBOBOAHbLIX He3aTyxatowmux konebaHmin?

C. x= 3sin(§t + %) om

N N[
IGL/_M_’E 4

10. CeoGoAHbIMY Ha3bIBaKOTCA KornebaHns, KOTopble NPOUCXOAAT NoAd AeNCTBUEM ...
A. BHeLHWX cun.
B. BHyTpeHHUX cun.
C. cunbl TpeHus.

BapumaHT Ne 6

1. MatepuanbHaga Touka konebnerca rapmoHuveckm ¢ amnnutygon 10 cm, nepMoaom 2 ¢ 1 Hynesowm
HayanbHow cdason. HaanTte BepHble ypaBHEHUSI 3TOrO KonebaHus.

a) x =105in(2;z+t +%) am

6) x=10sinat, cu
B) x=10008(277 +1), cu

rN x= 10cos(7zt - %) am

2. Kakow oTpe30ok Ha rpaduke npaBuiibHO NOKa3biBaeT aMnnuntyay konebanunin?
3 1— —

q e |

3

3. 3aTyxarowme konebaHusa onucbiBaloTcs ypasHeHeM X = A cos(at+¢,). Kakne yTBepxaeHns

HeBepHbI?
a) Ag — amnnuTyga Tux konebaHumn

0) A)e““ — amnnuTyga aTux konebaHmin

B) W — UMKNNYeckas yactora
r) @o — chasa aTnx konebaHum
4. Kakoe yTBepxaeHue HeBepHO? [pn rapMoHu4eckoM KonebaTenbHOM ABWKEHUM ...
a)... NPOMCXOAMT MNEpPUOOUYECKUA Mepexon KMHETUYECKOW 3JHEPrUM B MOTEHUMAaNbHYIO U
HaobopoT.
0) ... MaKCcMMarbHble 3HAYEHNS KNHETUYECKOW M NMOTEHUMArNbHON SHEPIMN PaBHbI.
B) ... B MOMEHT, KOraa yCKopeHne MaKkcMmarnbHO, KUHETMYeCcKas aHeprusa Toxe MakcrmMarnbHa.
r) ... B MOMOXEHUN paBHOBECKS MOTEHUManbHas 3HEPrns paBHa Hyrto.
5. Kakomy 13 npuBegeHHbIX rpadmkoB COOTBETCTBYET MPOLECC anepuoguyvecknx konebaHui
aneKkTpuyeckoro 3apsga?
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6. YkaxuTe BepHOe pelleHne anddepeHLnansHOro ypaBHeHUst Ansg CBOOOAHbLIX 3aTyxatoLimx

konebaHui NPYXMHHOrO MasiTHUKA.
a) x = Ay cos(at +¢p)

6) x = Aje* cos(at +g¢p)

B) q =0 cos(at+¢)
r) q=0pe * cos(at+gp)
7. YkaxuTe NpaBurbHYi0 hopMyITy, CBS3bIBaIOLLLYIO Mepuoz, konebaHuii ¢ 4acToTol konebaHui:

a)T=ﬁ
27

0) T =2zv
1
B) T ==
v

r) T=xv
8. Hanante HeBepHble yTBEpXKAeHMS. [epmnog — aTo ...

a) ... Bpems, 3a KoTopoe dasa konebaHusa nonyvaeT npupaileHue 2.
0) ... Bpewms, 3a KOTOpOe COoBepLUaeTCs 0O4HO NOfHoe KonebaHue.

... BENMYMHa, NokasblBatoLLas CKONbKO konebaHuin coBepLlUaeTcs 3a O4HY CEeKyHAY.

B)

koneGaHuii ob6pyya. YkasaHue: [ONsi BblYUCIEHUS MOMEHTa MWHepuun obpyya MNPUMEHWUTb Teopemy

r) ... BEMM4YMHA, MPONOpUMOHAanbHasa YacToTe KonebaHui.
9. ToHKoCTeHHbI 00py4 pagumycom R=05m Bucut Ha reo3ge. OnpegenvTb Nepuoa Manbix

LTenHepa.
a)3c

0)2c
B)4cC
r25c
10. Ykaxute copmyny ansa onpeneneHns MHOYKTUBHOrO CONPOTUBIIEHNS.
1
a) X=—
ol
6) X =—
aC
B) X =awlL
r) X=aC
PA3[OEN Ne 5. «ONTUKA»
BapwmaHT 1
1. Kakas dopMyna 3akoHa npenomneHus cBeta HeBepHa? o — yron najeHws ceeTa, y — yron npe-
noMneHuns ceeTa.
a) SI.rWz:nZl 6 Sl-nazﬁ Sl.nazn_z r Sl.nazﬂ
siny siny  u siny mn siny v,
2. Jlyy cBeTta nepexoauT u3 Bo3gyxa B BewectBo (n=214). Yron nageHua nyda paBeH 45°.
6) 45° B) 60° r) 90°

OnpenennTb yron NpenommeHus.
a) 30°
3. MocTpowiTe n3obpaxkeHne npeamera:
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Y

4. B yem 3aknoyaeTca aBneHue nHrepdepeHunn? NHtepdepeHumsa — aTo ...
a) CnoxeHwne CBETOBbIX BOH.
©) cnoxeHne KOrepeHTHbIX BOJH.
B) CMOXeHue BOJSIH C O4MHAKOBOW aMNnUTyLON.
r) CrnoXeHue BOJSH C NOCTOAHHOM Pa3HOCTbIO dhas.
5. Onpegenntb 4ncno WTpuxoB Ha 1 MM AMPaKUMOHHOWN peLueTKn, ecnn yriy audpakumm ¢ =30°

COOTBETCTBYET MAaKCMMYM HeTBEPTOro nopsaaka ana MoOHOXpoMaTu4eCcKoro ceeta C AnvHou BonHbl 0,5 mMkwm.

a) 100 mm™* 6) 150 mm™* B) 200 mm™ r) 250 mm™*
6. MNpu NpoxoXaeHUn eCTECTBEHHOIO CBETA Yepes Nnosnsipu3aTtop ero UHTEHCUBHOCTD ...

a) yBenunuymeaeTcd B 4 pasa 0) yBenuumBaeTca B 2 pasa

B) yMeHblUaeTcs B 4 pa3a r) yMeHbLIaeTcsa B 2 pasa

7. Ons Bcex Ten, HaxoOsaLMXCsl NpYM OOUHAKOBOW TemnepaType, OTHOLLEHUE KX fydYencnyckaTenb-
HOW K ny4enornoLiaTensHon cnocobHocTu ByaeT NOCTOSAHHO. OTa BeNnYMHa Ha3blBaeTCs:

a) nocTtosiHHas lNnaHka 6) yHmBepcanbHasa yHkunsa TomcoHa
B) yHMBepcanbHast yHkumsa Knupxrodga r) noctosiHHaa Puabepra
8. 3akoH BuHa nveet cnegyowun Bua:
v b
a) 1, =CviAe T 0) Arex = ®) Vinn =0T ) R, =oT*

9. KakoBa Obina gnvHa BOMHbI PEHTIEHOBCKOr0 U3MNy4eHus, eCriv Npyv KOMMTOHOBCKOM paccesiHum
3TOro M3nydeHna rpacputom nog yrnom &=60° onvHa BOMHbI PacCeAaHHOro U3sry4eHuss okasanacb paBHOW
25,4 nm?

a) 24,42 nm 0) 24,2 nm B) 2,42 nm r)42,2 nm

10. N3 ypaBHeHMa DHLWITEeNHa ANga BHelHero oTtoadpdekTa crnegyer:

a) npu yMEHbLUEHUN 4acTOTbl NAJANOLLEr0 M3NMyYEeHUs MakCMMarnbHas KMHETUYECKas SHeprus
NNHEHO BO3PAacTET M HE 3aBUCUT OT €ro MHTEHCUBHOCTM.

0) npu yBenuMyeHMM 4acTOTbl NaJatoLLero MU3fyvyeHUs MakcMMmarnbHasi KUHEeTUYecKasi aHeprus
NNHENHO YMEHBLUUTCS U 3aBUCUT OT €ro0 UHTEHCUBHOCTM.

B) Npu yBENUYEHMM YaCTOTbl MafaloLLEero M3NyYyeHus MakcuMarnbHas KMHEeTUYecKasi 3Heprus
NNHEHO BO3PAacCTET M HE 3aBUCUT OT €ro MHTEHCUBHOCTM.

r) nNpuv yMeHbLUEHUW YacToTbl Najatollero U3nyyeHuss MakcMmarnbHas KMHeTU4eckas aHeprus
NNHENHO BO3pacTeT MU 3aBUCUT OT €ro UHTEHCUBHOCTMU.

BbibepuTe npaBunbHoe cyxxaeHue.

Paspen Ne 6. «<ATOM U aTOMHOEe 4poO»
BapwmaHT 1

1. Kak dhopmynupyetcs BTopow noctynat bopa?

a) npuv Nepexofe 3NeKTpoHa C OOHOM CTauMoHapHoW opbuTel HA Apyryo nany4vaertca (normnowaeTt-
cs) OMH (POTOH C 3HEepruen paBHOW Pas3HOCTU IHEPTUA COOTBETCTBYIOLLMX CTALMOHAPHbLIX CO-
CTOSAHWUIA

0) aTombl 06nagaloT OUCKPETHOCTBIO SHEPTUK

B) He TONbKO OTOHbI, HO U 3NEKTPOHbI, U NOOblE Apyrne YacTuubl MaTepun, Hapsay C KOpNycKy-
NsipHbIMKU, 061a4aoT BOSTHOBLIMU CBONCTBAMMU

r) B aTOMe CYLECTBYIOT CTaLMOHAPHbIE COCTOSIHWS, B KOTOPbIX OH HE N3y4aeT SHEPrun

2. YkaxuTe mogernb atoma renvsi, Kotopast AEMOHCTPUPYET MOTTOLWEHNE KBAHTA SHEPTUN.

90



1 2 3 4 5

a)1 6) 2 B) 3 r)4 n)5
3. Kakas us oopmyn onpegenexHvs AnnHbl BOMHbI Ae bpoiins 3anvcaHa BepHO?
a)lzi 6)/1:L B)ﬂ:ﬂ r)ﬂ:ﬂ
mo mo ho hc

4. Pesepcopaom u bopom 6bino goka3aHO, YTO aTOM COCTOMT M3 siapa W ANEeKTPOHOB. [onoxntens-
HbIl 3apsA M MOYTU BCS Macca aToma cocpefoToveHa B agpe. Kakumu onbiTamu u paccyXaeHnsamm
MOXHO NOATBEPAUTL YKa3aHHOEe CBOWCTBO atoMa? YKaXuTe NpaBubHbIA OTBET.

a) OnbITbl N0 6oMBGapPAMPOBKE TOHKOW antoMUHMEBOW YONbr (TONLUMHOM B HECKOMNBKO MUKPOH) -
YacTMuamm nokasanw, 4To MOYTM BCE Q-4aCTuLbl MPOXOAAT CKBO3b POrbry, XOTH B TAKOW onb-
re cogepartcs AeCATKN TbICAY aTOMHbIX «CITOEBY.

6) Ecnu 6bl obpalleHne aneKTPoHOB Mo opbmTaM B aTOMax COMPOBOXAANOCh UCMYCKaHWEM SMekK-
TPOMarHUTHbIX BOJSH, TO 3NEKTPOHbI AOMKHbI ObinM Gbl ynacTb Ha S4po, T. €. aTOMbl He Obinu
Obl yCTONYMBBIMMU.

B) Ob6palleHre anekTpoHOB BOKPYr SApa, Kak LeHTpanbHOro Tena, obycrnosneHo Hanm4mem opbu-
TanbHOW CKOPOCTM, KYFOHOBCKOTO MPUTSXKEHUSA K S4pYy, UrparoLero pornb LEeHTPOCTpeMUTerb-
HOW CuUIbl, U1 Marion MaccoW 3NEKTPOHOB.

r) WsnyyeHuio aTOMOB MpeaLecTBYOT npouecchl Bo30yxaeHus. Hambonee yacto BcTpevaetcst
BO3Oy>xAeHWe aToOMOB 3MEeKTPOHHbIM yAapoM (Hampumep, B rasopaspsgHbix Tpybkax) unm co-
yAapeHnsiMu coceqHUX aTOMOB 1 MOMEKyn (HanpuMep, B HUTW NaMnoYkn HakanvBaHus) 3a cHeT
TEMMOBOro ABVKEHWS.

A) CnekTpbl MCNycKkaHWA paspeXeHHbIX ra3oB ABMAAOTCA NMHenyaTbiMu. Kaxgow nuHumM cnekTpa

E, - Ex
-

5. Kakve yactuupbl usnydaroTca npy ykasaHHOM npouecce pagumoakTuBHoro pacnaga? (MpomexyTou-
Hble peakuuny He 3anucaHbl)

COOTBETCTBYET onpeneneHHaa Yyactorta: v =

FAIB+x
a) O -4acTvua 1 3NeKTPoH 6) X -yacTnua B) 2 aneKTpoHa r) NeKTpoH
6. Ha pUcC. cxematmn4eckun VI306pa)KeHbI HEKOTOpble npouecchbl, KOTOpPble MOryT npouncxognutb BHYTPU

aToma Boopofa. YKaxuTe, Kakonh U3 3NeKTPOHHbIX nepexonos (1 —5) conpoBoxaaeTcs nornotye-
HMEM MEHbLUErO KBaHTa 3HEPIUW.

a)1 6) 2 B) 3 r)4 n)5
7. KT0 13 y4eHbIX BnepBble OTKPbI1 SABNEHNE paanoakTUBHOCTN?
a) . TomcoH 6) 3. Pesepdopa B) A. bekkepernb r) A. QNHWTENH
8. Kakasa aHeprusa «Bblgenserca» npu peakuunmu: ;Li+fH —>fBe+01n ? Bblumcnute 1 ykaxuTte npaBunbHbIN
oTBET.
a) 10 MsB 6) 12,5 MsB B) 15 MaB r)17,5 MaB a) 20 MsB

9. 0a-u3nyyeHue — 3To ...
a) noTok saep renus
0) nOTOK OTpUUATENbHBLIX YacTuy,
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B) MOTOK HEWTPanbHbIX YacTuy

r) cpeav OTBETOB HET NPAaBUITLHOMO
10. Hantu gnuHy BonHel e bponnsa ons anekTpoHoB, NpoLlleWwmnx pa3HocTb NoTeHumanos 1 B.
a)12,3 A 6) 145 A B)2,5A r3,4A a)1,3A

BapwmaHT 2

1. Kakoe(-ue) ytBepxxaeHue(-s1) BepHo(-bl)?
A: y 130TONOB pasHble Macchbl aTOMHbIX 4ep
B: y n3otonoB pasHble 3apsabl S4ep
a) Tonbko A 0) Tonbko b B)JMA nb rHM A, Hn b
2. ) -u3ny4yeHue — 370 ...

a) 9NeKTPOMarHUTHbIE BOSHbI C ASIMHON BOSMHbI MEHbLLE PEHTTEHOBCKUX
©) noTok sgep aTOMOB renuvs

B) MNOTOK 3NEKTPOHOB

r) MNOTOK NPOTOHOB

) MOTOK HEWTPOHOB

3. Flp,po n3ortona ZSZEU , nornowan HeVITpOH, MCNbITbIBAET AefieHne Ha aBa bornee nerkmnx Aa0pa (OCKOJ'I-

Ka) C UCMyCKaHUEM ABYX HETPOHOB. ECIN OJHUM 13 OCKOIKOB SIBMAETCS SAPO Lie3nsi 5eCS, TO [Apy-
ror OCKOmMok npeacrasnseT cobon 94po ...
94 140 94 85 12
a) 40Zr 6) s6Ba B) 37Rb r) 3gSr n) C
4. Kakue 4acTuubl M3ny4alTCa Npu ykasaHHOM Mpouecce pagmoakTuBHoro pacnaga? (lpomexyTtou-
Hble peakunn He yKasaHbl).

FA>, 1B+ x
YKaxuTe BepHbIN OTBET.
a) anbda-yacTvua u dMeKTPOH.
6) anbda-vyactuua.
B) [ABa 9MeKTpoHa.
r) 3NEeKTPOH.
4) ABe anba-vyacTuubl U NEKTPOH.
5. CornacHo coBpeMeHHbIM NpeAcTaBneHnsam SApo atoMa COCTOUT U3 ...
a) 9NEeKTPOHOB M NPOTOHOB
0©) HEeNTPOHOB U NO3UTPOHOB
B) OAHMX NPOTOHOB
r) MPOTOHOB M HEVTPOHOB
6. Yemy paBHO YMCNO NPOTOHOB B Ape? YKaxuTe BepHbIN OTBET.
a) u4ucny anekTpoHoB B oboroyke atoma (Z).
6) maccoBomy uucny (A).
B) A-Z
N A+Z
7. CKOnbKO NPOTOHOB M HEUTPOHOB COAEPKNUTCS B 94pe CBMHLA 28124Pb ?

a) 82 npoTtoHa, 214 HENTPOHOB

0) 82 npoTtoHa, 132 HelTpoHa

B) 132 npoToHa, 82 HenTpoHa

r) 214 npoTtoHoB, 82 HeWTpOHa

8. Kakyto uenb ctaBun nepeg cobon bop npu co3gaHmm noctynatos?

a) cBs3aTb B €QWHOE Uernoe aMnMpu4eckne 3aKkOHOMEPHOCTU NMHENYaTbIX CMNEKTPOB, SAEPHYIO
mMogenb atoma Pe3sepdopaa 1 KBaHTOBbIN XapakTep M3ny4YeHus 1 NornoLleHns ceeTa

0) [okasaTb OUCKPETHOCTb 3HAYEHMI SHEPTMN aTOMOB

B) [oOKasaTb, YTO HE TONbKO (DOTOHbI, HO U 3MEKTPOHbLI U Nobble Apyrne YyacTuubl MaTtepun, Hapsi-
4y C KOpnycKynsapHbIMW, 06riagatoT BONIHOBLIMM CBOMCTBaAMM

9. BbIUUCIUTL SHEPIUIO CBSI3M SApa amoMUHUsT 4 Al (6 Mo B) . PelunTe 1 yKaxuTe BEpHbIN OTBET.

a) 200 MaB 6) 220 MsB B) 240 MaB r) 260 MsB n) 250 MaB
10. OnpegenuTb 3Hepruto oToHa, NPy KOTOPOW Ero Macca paBHa Macce MOKOS ANEKTPOoHa.
a) 9-10*° e 6) 40,5-10'° e B) 81-10'° [foc r) 4,5-10%° e

LWkana n Kputepun oueHnBaHuA
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- OLEHKa «OTNIMYHO» BbICTABMsIETCS OOyYaloLEeMyCsi, eCrnv NpaBUIbHO BbIMONHeHO Gornee 81 %
3aJaHun;

- OL|EHKa «XOPOLLO» BbICTaBMsEeTCA 00y4atoLLEeMyCsl, eCrv NpaBuUibHO BbINOMHEHO oT 71 oo 80 %
3aJaHun;

- OLiEHKa «YOOBIETBOPUTENbHO» BbICTABMNSAETCS 00yYaloLeMyCs, eCrnv NpaBUbHO BbIMOSTHEHO OT
61 no 70 % 3agaHui;

- OouUeHKa «HeYLOBETBOPUTENBHOY BbICTABMSETCS O0yYatloweMycsi, ecriv NpPaBUSbHO BhINOSHEHO
meHee 61 % 3agaHui.

Utorosoe TecTupoBaHune no nToram M3yv4eHnA gUCUNNIINHDbI

Mo oKOHYaHWUK U3ydeHua aUCUUNUHBI obyYaroLmMecs NpoxXoaaT UTOroBoe TecTupoBaHue. TecTuposa-
H1e siBnsieTca (bopMOKM KOHTPOMs, HanpaBreHHON Ha MPOBEPKY BriafeHUs TEPMUHOMOrMYECKNM annapaTtom
N KOHKPETHBIMWN 3HaHUAMK B 06nactu ousmnku.

TecTnpoBaHme OCyLLECTBMAAETCA N0 BCEM TeMaM U pasgenam AUCUMNIVHBI, BKIoYasa TeMbI, BbIHOCUK-
Mbl€ Ha CaAMOCTOATENBHOE U3yYeHue.

NTtoroBoe TectupoBaHue nposogutcs B ANOC yHuBepcuteTa. [Npouenypa TeCTMpoBaHMst orpaHMyeHa
BO BPEMEHU U NpeanonaraeT MakcumMarnbHOe cocpefoToveHne obyyatoLLerocsi Ha BbINOMIHEHUN TeCTa.

TecTupoBaHMe NPOBOAUTCS B 3MEeKTPOHHOW dopme. TecT BkrnodaeT B cebsa 20 3apgaHuii. Bpewms, oT-
BOOUMOE Ha BbINosfiHeHNe TecTa — 60 MMHYT. B kaxxabli BapuaHT TeCTa BKIHOYAKOTCS BONPOCHI B CrieayoLwemM
COOTHOLLUEHWUW: 3aKpbiTble (OAMHOYHBIN BbIGOp) — 25-30%, 3aKkpbiTble (MHOXECTBEHHbIN Bbibop) — 25-30%,
OTKpbITble — 25-30%, Ha ynopsigoyeHre u cooTBeTcTeue — 5-10%.

CTpyKTypa UTOroBoro tecra:

3agaHune Ne1 — KnHemaTmKa NocTynaTeNlbHOro ABUXKEHWS;

3apgaHue Ne2 — knHemaTuka BpalLaTenbHOro ABMKEHUS;

3apaHne Ne3 — auHamuka;

3apgaHue Ne4 — 3aKOHbl COXpaHeHUs;

3agaHve Ne5 — monekynapHas uauka;

3apgaHue Ne6 — TepMmoamMHaMuKa;

3apgaHue Ne7 — anekTpocTaTuka;

3aaaHne Ne8 — 3aKkoHbl MOCTOSIHHOIO TOKA;

3apaHne Ne9 — marHutHoe none;

3agaHve Ne10 — anekTpoMarHuTHas MHAYKUUS;

3apaHue Ne11 — konebaHus;

3agaHue Ne 12 — BofHbI;

3apgaHue Ne 13 - reomeTpuyeckasl ONTUKa;

3apgaHue Ne14 — untepcepeHuus ceeTa;

3apgaHue Ne 15 — gudbpakums ceeTa;

3apgaHue Ne 16 — nondpusaums ceeTa;

3apaHne Ne17 — B3auMogencTBme CBeTa C BELLIECTBOM;

3agaHue Ne 18 — TennoBoe uanyyeHue Tern;

3agaHune Ne 19 — atomHas umamnka;

3agaHune Ne 20 — aoepHasn guauka.

anMeprle BOMNpPOCHLI K U TOroBoMy TeCTUpoBaHuio no AucuunsiinHe

1. AsTtomo6unb maccon 3200 ke 3a 15 ¢ OT Hauyana ABwkeHus paseun ckopocTb 9 m/c. Cuna, coobua-
tolwasi yckopeHue aBToMobunio, pasHa ...

a) 2000 H 6) 1320 H B) 960 H r) 1920 H n) 1780 H
2. W3 pyxbsa maccon 5 ke BbinetaeTt nyns maccou 5 - 102 ke co ckopocTbto 600 m/c. CkopocTb oTAa4m
pyXbsl paBHa ...
a) 0,8 m/c ©) 0,6 m/c B) 1,2 mlc r) 3,0 mic n) 0,4 mlc
3. 3aBucumocTtb npoekuun cunbl Fs oT Nyt S gaHa Ha rpacmke. PaboTta Ha nepBbIX YeTbIpeXx MeTpax
nyTn paBHa ...
Fs.H & a) 8 [Ix
0) 16 x
4R B) 18 [
iy 4 A
0 4 S, M
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n) 20 [x

4. Teno cockarnb3biBaeT MO HaKMOHHOW MIIOCKOCTM BbICOTOW h (CM. pUCYHOK). B HUXHEN ToYke ero cko-
POCTb CTAHOBUTCS PaBHOM 2 M/c. TENO COCKOMb3HYMO C BLICOTHI ... Cuntath g = 10 m/c”. MpumeHnTe
3aKOH COXpPaHEeHWUs1 SHepPruu.

a)0,1m
h 6) 0,24 m

B)0,2m

rN0,3m

n) 0,25 m

5. [lpu Temnepatype 27°C gaeneHue rasa B 6annoHe 2 - 10° Ma. [JaBneHxve OygeTt paBHO 3 - 10° Ma
npu Temneparype ...

a) 210 K

6) 450 K B) 520 K r) 150 K n) 135 K

6. [llpu yBenuyeHun nnowagm noBepxXHOCTU rnavuepuHa Ha 50 oM’ coBepuleHa pabota 2,95 - 10 [Ix.
KoadhpnumneHT NOBEPXHOCTHOIO HaTSPKEHWSI IMULLEPMHA PaBEH ...

a) 6-10°H/ u

6) 4,2-10 2H / n
B) 9,0-10 ™ H /m
r) 118-102H/u
0) 59-102H/m

7. [paduk npouecca, B KOTOPOM BCE COOOLLEHHOE rady KONMMYecTBO TENNOoThl NPeBpaLlaeTcs BO BHYT-
PEHHIO 3HEPTUIO, N30OpaKeH Ha PUCYHKE ...

Voa P a Vi oa P a

v
v

T 0 T 0 vV 0 To \
6) B) r) A)

v

8. [lepBoe Havyano TepMoauHaAMUKM AN N30TEPMMUYECKOro npoLecca MMeeT Bug ...
a) AQ=AU+A
6) AQ=AU
B) AQ=A
r) AU =-A
n) AQ=0
9. HarpeBaTenb TeNnoBon MaluHbl, paboTatowen no uukny KapHo, nmeet Temnepatypy t; = 197°C.

Ecnu % TennoTbl, NONy4eHHON OT HarpeBaTersi, ra3 oTAaeT XON0AMNbHUKY, TO TeMnepaTypa Xono-
OWnbHUKa t, paBHa ...

a) 100°C

6) 80°C 8) 110°C r) 79,5°C n) 43°C

10. Ecnv B ngeansHoM konebatenbHOM KOHTYpe K KOHAEHCaTopy NOAKNIOYNTL napannenbHO KOHAeHCa-
TOP TaKoW e eMKOCTU, TO COBCTBEHHas YacToTa konebaHui B KOHTYpE ...

a)
6)
B)
r
i)

yBenMuuTcsa B 2 pasa
ysennunTcs B \2 pa3s
He M3MeHnTCA

yMeHbLUMTCS B V2 pa3
YMeHbLUNTCA B 2 pasa

11. /3 npvBeAeHHbIX 3aBUCMMOCTEN paBHOMEpPHOE BpaLlaTenbHOE ABWKEHWE OMNUCHIBAET ...

a)
6)
B)
r)
n)

p=2t>+3 ¢, =3
p=5t—0,2t>, w=3-0,2t
(o:3t3, =5t

=5, w=3

=3, =0

94



12. MNoe3ng maccon 4,9.10° k2 nocnie npekpawleHna Tarn naposo3a nog AeNCTBMEM CUMbl TPEHUS
9,8:10* H ocTaHaBnmBaeTcs Yepes oHy MUHYTY. Moe3/ LWen Co CKOPOCTLIO PABHOW ...
a) 10 m/c 0) 11 mic B) 12 mic r) 13 mic ) 4,5 mlc
13. Ynpyruit wap maccon 5-10 k2 kaTUTCH CO ckopocTbio 20 M/c, yaapsieTcsl HopManbHO 06 ynpyryio
CTEHKY 1 OTCKakuMBaeT OT Hee 6e3 noTepu ckopocTu. IMNynbC, Nony4YeHHbIN CTEHKOW 3a Bpems yaa-

pa, paBeH ...
a) OKZ'M
C
6) 4K2'M
C
B) 2K2'M
C
n 20X
C
ﬂ.) 0,4K2'M

14. 3a oguH uMKn npousBeaeHa paboTta 4 k[k 1 xonoaunbHUKY nepedaHo aHeprum 16 k/Dx. KMNO noe-
anbHOWM TENMOBOW MaLUUHbI PABEH ...

a) 16 % 6) 20 % B) 25 % r) 40 % a) 75 %
15. ®dopmyna, BbipaxaroLwas PU3N4EeCKUin CMbICIT HaNPSXXEHHOCTW 3MEKTPUYECKOro Nons B JAHHOW TOY-
Ke, ...

a) E=-—gradp
E

Q
8 =k
) &-r?
B) E:L
qnp
r E= Q
drsger
__Agp
n) E= Ax

16. Ecnv annHy mateMaTM4eckoro MasTH1MKa yMeHbLNTb B 4 pasa, TO ero nepvog konebaHuim ...
a) He uaMeHuTcA
0) ymeHbLUMTCA B 2 pasa
B) yBenuuuTcd B 2 pasa
r) YyMeHblUTCA B 4 pasa
) yeBenuuutcsa B 4 pasa
17. AnuHa BornHbl e bponna anga wapuka maccon B 1 2, ABUXKYLLErocs Co CKOpOCTbio 1 cMm/c, paBHa ...

a) 6,6:10%cu
6) 7310
B) 15-10 % cu

) 14110 Pcu
o) 12,210 %cu
18. Mpwupoaa cun, OTKMOHAILWMUX a-4acTuLbl OT NPSIMONMHENHON TpaekTopumn B onbiTax Pesepdopaa, ...
a) rpaBuTaLMOHHas
0) anekTpoMarHuTHasi
B) saepHas
r) rpaBuUTaLMOHHas U soepHast
[) aOepHasi u aNeKTpomMarHMTHas
19. CkopocTb A dy3nmn B 3aBUCUMOCTU OT arperatHoro COCTOSIHUS NpY NMOCTOSIHHOW Temneparype ...
a) MakcumarbHa B rasax +
6) MakcumarnbHa B XUAKOCTSX
B) MakcuMMmanbHa B TBEpAbIX Tenax
r) Heu3MeHHa Npv nNepexoae U3 04HOro arperaTHOro COCTOSHUS B ApYroe
20. Ecnu amnnuTyaa konebaHui Npy>XMHHOTO MasiTHUKa YMEHbLUMTCA B 4 pa3a, TO ero norHas aHeprus

a) ymeHbluMTCA B 16 pas +
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0) ymeHbLIMTCA B 2 pa3a
B) YMeHbLUMTCS B 4 pasa
r) He U3MeHuTcs

LUKANA U KPUTEPUMN OLULEHUBAHUA
OTBETOB Ha TeCTOBble BONPOCHI TECTUPOBAaHMUSA NO UTOraM OCBOEHUA ANCLMMNIIUHbI

- OLEHKa «OTNMYHO» BbICTaBnAeTcs obyyalolemycs, ecnu nonydeHo 6onee 81% npaBunbHbIX OTBE-
TOB.

- OLleHKa «xopoLloy - nonyyeHo oT 71 go 80% npaBunbHbIX OTBETOB.

- OLlEHKa «YyOOBINEeTBOPUTENBbHO» - NosnydeHo oT 61 0o 70% npaBunbHbIX OTBETOB.

- OLleHKa «HeyaoBNEeTBOPUTENBHOY» - NONy4eHO MeHee 61% npaBunbHbIX OTBETOB.

3.1.4. CpeACTBa Ana I'IpOMe)KYTO'-IHOVI aTrecTaumm no nTtoram nyvyeHuma AUCUNNIINHLI

OCHOBHbIe ycnoBusa nony4vyeHunsa o6yqarou.|.V|MC;| 3aveTa:

— CTYOEHT BbINOMHUN BCe BuAbl y4ebHOM paboTbl (BKMOYasi CaMOCTOSATENbHYI0) U OoT4MTanca o6 mx
BbIMONIHEHWNM B CPOKM, YyCTaHOBMNEHHbIE rpadnkom yyebHOro npouecca no AMCUMNINHE;
—  BbINOMHWA MHAMBUAYArNbHOE 3a4aHne C OLLEHKOW «3a4TEeHO».

MnaHoeas npouedypa nonyyeHus 3a4ema:

1) CTygeHT npeabsaBnseT npenogaBaTento:

- MHAMBWAYyanbHOe 3afaHne, OTYEThl K NabopaTopHbIM paboTam, KOHCMEKTbl N0 CAMOCTOSATENBHO U3Y-
YEHHbIM TEMaM.

2) lpenopgaBatens npocMaTpuBaeT NpeacTaBMEeHHble MaTepuansl U 3anucu B JXypHane ydeTa
nocewaemMocTM M YCNeBaeMOCTU CTYAeHTOB (BbICTaBIiEHHble paHee CTyaeHTy AuddepeHunpoBaHHbIe
OLEHKM MO MToraM BXOOHOro KOHTPOMs 1 nabopaTopHbIX 3aHATUR).

3) MNpenogaBatenb BLICTABMSAET «3a4TEHO» B 3K3aMEHALMOHHY0 BEOOMOCTb U B 3aYETHYIO KHWDKKY
CTygeHTa.

HopmaTtuBHas 6a3a npoBeneHus
NPOMEXYTOYHOM aTTecTauMm oby4yaroLMxcs No pesynbTataM U3yYeHusi QUCLMNIUHBI

1) pencteylollee «lonoxeHve O TeKylleM KOHTpose ycrieBaeMocCTu, NPOMEXYTOYHOM aTTecTauum obyyalomxcs no
nporpamMMamM Bbicllero obpasoBaHus (GakanaepuaT, cneuvanuTeT, marucTpartypa) U cpefHero npodeccroHanbHOro

obpasoBaHus B PIr60Y BO Omckuin FAY»

OCHOBHbIe XapaKTepUCTUKMN

ﬂpOMe)KyTO‘IHOﬁ aTrecTauuu Oﬁy‘laIOLI.WIXCﬂ no utToram UsyvyeHumd gUuCUnUnnHbI

2 cemecTp

Lenb npome)Ky'rquoﬁ aTrecTauuum -

YCTaHOBIIEHUE YPOBHS LOCTUXEHMS KaXablM obyyatoLmmes uenen n 3agad
06y4eHns No gaHHOW OUCUMNINHE, U3NOXEHHBIM B N.2.2 HAacTOsALLEeNn Npo-
rpammbl

PopmMa NPOMEXYTOYHOWN aTTecTaLumm -

3a4éT

MecTo npouenypbl nony4yeHus 3avyéTta
B rpadhmke yye6HOro npouecca

1) yuyactme oby4atoLlerocs B npoueaype nosydeHus 3a4éra ocyLlecTBns-
€TCA 3a CYET y4eBHOro BpeMeHu (TPYAOEMKOCTH), TBEOEHOro Ha U3ydyeHue
AVCUMNVHEI

2) npouenypa nposoautcs B pamkax BAPO, Ha nocnegHen Hegene ce-
MecTpa

OCHOBHbIe yCITOBUA NONy4eHus oby-
yalowmmca 3avéTa:

1) obyyatomncs BeINOnHUN Bee BUAbI y4ebHon paboThbl (BkMo4as camo-
CTOATENbHY0) 1 oTYUTancs 06 nx BbINOMHEHWUN B CPOKU, YCTaHOBIEHHbIE
rpacdmkom y4yebHoro npouecca no AMCLUMIMHE;

2) NpoLEN 3aKNYUTENbHOE TECTUPOBAHME.

Mpouenypa nonyyeHus 3ayéra -

MeToaouueckue maTepuansl, onpege-
nsAwwWme npoueaypbl oLeHMBaHUA
3HaHWUW, YMEHWUI, HaBbIKOB:

MNpeacTaBneHbl B PoHAE OLLEHOYHBIX CPeACTB NO AaHHON y4ebHOWM ancun-
nnuHe (cMm. — Mpunoxexue 9)

OCHOBHbIE XapaKTepUCTUKU

I'IpOME)KyTO‘-IHOﬁ aTrecrtauuu o6yqarou.|,v|xc;| no ntoram U3syv4yeHmda QUCUUNINHbI

3 cemecTp

Lienb npomMeXXyTo4yHOW aTTecTauum -

YCTaHOBIIEHUE YPOBHS LOCTUXEHMS KaxablM obyyatoLmmMest uenen n 3agad
06y4eHns No gaHHOW OUCUMNINHE, U3NOXEHHBLIM B N.2.2 HAaCTOsILLEN Npo-
rpamMmbl

®dopma NPOMEXYTOYHOMN aTTecTaLum -

3a4€T C OLIeHKOW

MecTo npoueaypbi nonyyeHus 3a4yéra
C OLIeHKOW B rpad)mke y4ye6GHOro npo-
Lecca

1) yuyactme oby4atoLlerocs B npoueaype nosiydeHus 3a4éta ¢ OLEeHKON
OCYLLECTBNSIETCS 3@ CHET y4ebHOro BpeMeHu (TPya0EMKOCTUN), OTBEAEHHOIO
Ha n3yvyeHne AUCLMNIWHBI

2) npouenypa nposoautcsa B pamkax BAPO, Ha nocnegHen Hegene ce-
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MecTpa

OCHOBHbI€e ycnoBuUsl NONyYeHUs oby-
Yarwmmcsa 3a4éTa C OLeHKOMN:

1) obyyatowmiicst BbINOMHMM BCe BUAbI y4eOHOM paboThl (BKIOYasS camo-
CTOATENbHY0) 1 oTYUTancs o6 nx BbINOSIHEHWN B CPOKU, YCTaHOBIIEHHbIE
rpachukom y4ebHoOro npouecca no AUCUUNIVHE;

2) NpoLén 3aknioyYnTENBHOE TECTUPOBAHME.

Mpoueaypa nonyyeHus 3avérta c
OLIEHKOW -

MeToauveckue maTtepmansl, onpege-
nsoLwmne npoueaypbl oLleHUBaHuUs
3HaHWN, YMEHUW, HaBbIKOB:

MpenctaBneHbl B PoHAE OLIEHOUHbBIX CPEACTB MO AaHHOW y4yebHon agmcum-
nnuHe (cm. — MNpunoxeHwne 9)
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NUCT PACCMOTPEHWI M OOBPEHUN
DoHA OLEHOYHBLIX CpeacTa yyebHo# aucuunnmuibl 51.0.08 Ouanka
B cocrase ONOMN

8 cocrase OMNOM 19.03.01 BuorexHonorka

1). PaccmoTpen u onoBpen B kavecTse 6a3080ro BapHanTa:

a) Ha 3aoenamu o&ecneuunanoupn npenonaaanue uaq;enpu

(uuenoeann

nporokonNe _9 ot 04 .(0Y.2023r.
3as. kadeapoi, KaHA.9KOH. HayK, AOUEHT / T.10. CrenaHosa

6) Ha M Komuccun no Hanpaeneruio 19.03.01 Bnorexuonm
nporokon Ne oT .2023r.
MNpeacenarens MKH - 01, KaHA. TEXH, HaYK, AOLEHT

2) PaccmoTpeH u onobpeH BHOWHUM 3KCNepTOM

NouenT kacdeapbl (PU3NKU ¥ METOAUKMA
obyyenus cusvke SFEOY BO «OmITIY»,

KaHh. u3.-Mar. Hayk

Q.B. Poanorosa
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M3MEHEHUA U OOMNOJIHEHUA

B coctaBe OINOM 19.03.01 BuotexHonorus

BenomocTb nameHeHUM

K hoHAY OLleHOYHbIX cpeacTB y4ebHon aucumnnuibl 51.0.08 ®dusnka

Cpok,
C KOTOpOro
BBOAMTCS
N3MeHeHue

Homep N OCHOBHOE cogepXaHune
N3MEeHeHNs U/Mnu AonosTHEHUS

OTmeTKa

o0 yTBep)Kﬂ,eHVIVI/ cornacosaHun n3ameHe-

HUN

nHnynaTop mns-
MeHeHunda

pykoBoauTtens OOl
nunu
npeacepatens MKH
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MPUNOXEHMUE 10
U3MEHEHUA N OONONHEHUA
K pabo4en nporpaMmme QUCLIMNNUHbBI
B coctase OlNOI

BenomocTb nameHeHUn

=z

3
<)

ObocHoBaHMe nsme-

Bua obHoBREeHUn CopepxaHue nameHeHumn, BHocumbix B OO HEeHMIt

O O|NO|0|D WINPT

[y
o
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