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BBEOEHUE

1. HacTosiee nsgaHne siBnsieTcs 0OCHOBHbLIM OpraHM3aLMOHHO-METOANYECKUM AOKYMEHTOM y4ebHo-
METOAMYECKOro KOMIMIeKca Mo AUCLMMNIIMHE B COCTaBe OCHOBHOW NpodeccuMoHanbHOM obpasoBaTenbHON
nporpaMmmebl Bbicliero obpasoBarust (OINOIN BO). OHo npegHasHadeHO cTaTb ANst HUX METOANYECKON OCHO-
BOW MO OCBOEHMIO AAaHHOW AUCLMMIIVHDI.

2. CopepxaTtenbHON OCHOBOM Ansi pa3paboTkM HACTOALMX METOAUYECKMX YKa3aHWi nocnyxuna
Paboyas nporpamma gUCUMNNUHBI, YTBEPXKAEHHAsA B YCTAHOBMEHHOM NOPSAKE.

3. MeTtoauyeckne acnektbl pas3BuTbl B y4eOHO-MeTOOUYECKOM NuTepaTtype u apyrnx paspaboTkax,
Bxoasauwmx B coctaB YMK no gaHHoW ancumnnuHe.

4. JocTtyn obyyatoLmxcs K aNeKTPoHHOM Bepcun MeToamyecknx ykasaHum nNo U3yyYeHuto oucumnnu-
Hbl, 0becneyeH B MHOpMaALMOHHO-00pa3oBaTenbLHOWM cpeae yHuBepcuTeTa.

Mpyn 3TOM B SNEKTPOHHYK BEPCUMI0 MOrYT ObITb BHECEHbl TEKyLlMe WM3MEHEHUS U OOMONHEHUs,
HanpaBIieHHble Ha NOBLILEHMNE Ka4yeCTBa HACTOALLMX METOANYECKUX YKa3aHWUN.

YBaxaemble oGyyarowmecs!

MpucTtynas K nayyeHno HoBomn Ans Bac ydebHom OMCUMNNWHBI, HAYHUTE C BAYMYMBOIO MPOYTEHUSA
pa3paboTaHHbIx Ans Bac kadegpon cneumanbHbiX METOAUNYECKUX YKa3aHWA. OTO NomoxeT Bam BoBpems
MOHATb U MPaBUITbHO OLEHUTL ee pornb B Bawem obpasoBaHum.

O3HakoMUBLUMNCH C OpraHM3aunoHHbIMM TpeboBaHMAMK kadeapbl MO 3TOW ANCUUNIIMHE U COM3MEPVB
C HMMK CBOM cunbl, Bbl cMoXeTe caenatb OCO3HAHHbLIN BbIGOP COBCTBEHHOW TaKTUKU U cTpaTerun yyebHom
aeaTenbHocTH, ybepeub camux cebs OT Hepa3yMHbIX peLleHMIn MO OTHOLLEHWIO K HEeN B Havane cemecTpa, a
He Torga, Korga yxe ctaHeTt nosgHo. Mcnonb3ys 3Tu ykasaHus, Bbel 6€3 4ONONHUTENBHBLIX OCMOXHEHWI NO-
aongete K NpOMEXYTOYHOW aTtTecTaumMmM No 3TOW AMCUUNMNHE. YCNELWHOCTb aTtTecTaumn 3aBuUcuT, npexae
Bcero, ot Bac. Ee 3anor — puTMuyHas, LeneHanpasneHHas, BoymumBas yyebHas pabota, B uensix obecne-
YeHUs KOTOPOW M pa3paboTaHbl 3T METOANYECKUE YKa3aHWS.



1. MecToO yqe6|-|017| AucunniimHbl B noArotToBKke BblMYCKHUKA

YuebHas gncuunnuHa oTHocutcs Kk gucumnnmHam OlMOIT yHuBepcuTeTa, CoCTaB KOTOPbIX onpeae-
nsetcsi ByaoM u TpeboBaHmamm ProcC.

Lenb ducuyunnuHbl - yrnybneHne UMeLLIMXCS NpPeacTaBneHnin U NonyYyeHne HoBbIX 3HaHWUIA U YMEHWIA B
obnactn dusmkm, opMmpoBaHMe Yy 00YyYatOLLMXCS NOTMYECKOr0, eCTECTBEHHOHAYYHOIO MbILLIIEHMS, NMpUodpe-
TEHVEe 1 pa3BUTME HaBbIKOB NTabopaTopHOro 3KCNEPUMEHTA, CMOCOBCTBYIOLLIMX PELLEHMIO YacTHbIX Npobnem du-
3UKM B npoLecce faneHenwero npodeccnoHansHoro obyyeHus, a TaKke Ans peLleHns HayyHbIX U Npou3Boa-
CTBEHHbIX 3aga4 B OyayLen npodeccmoHansHon AeATeNbHOCTH.

B xone ocBoeHnsa ancuunnuHbl 0By4atoLLNMnCs OOIDKEH:

MMETb LEenoCcTHoe npeactaBreHne 0 husndecknx 3akoHax, NpoLeccax n ABNeHUSX, NPOUCXOAsLLMX
B NPMpPOJe N TEXHUKE, HaBblkax NnabopaTopHOro SKCNeEpMMEHTa, cNOCOBCTBYIOLLINX PELLEHUIO YaCTHbIX NPO-
6nem dnsmnku B npolecce aanbHenwero npodeccnoHansHoro oby4eHusl, a Takke Ans pelieHns HayYHbiX U
NPOou3BOACTBEHHbIX 3a4a4 B byaylien npodeccruoHanbHOM AesaTenbHOCTH.

3HaTb: 3HaTb W NOHMMAaTb OCHOBHblIE bU3n4Yeckne ABNeHUs; dyHOaMeHTarnbHble NMOHATUS, 3aKOHbI U
TEOPUU KITaCCUYECKON U COBPEMEHHOW (PUINKN.

yMeTb: onpeaenstb CYLHOCTb OM3NYECKMX NPOLLECCOB, MPOUCXOOSALLINX B NOYBE, PACTEHUAX U NPO-

KLU,

BNadeTb. HAaBblkaMW MCNOMNb30BAHUSI COBPEMEHHON (PN3NYECKON TEPMUHOMNOIMMU, OCHOBHLIMW HaBbl-
KaMu obpalleHnsa ¢ nabopatopHbIM 060pyaAoBaHMEM U Npubopamu B nabopatopumn domsmnku. NposoanTtb u-
3U4ECKUIA IKCMNEPUMEHT B COOTBETCTBUM C COBPEMEHHbLIMU METOANKAMW.

1.1.MepeyveHb KOMNETEHLUUI C YKa3aHMEM 3TanoB UX (popMUPOBaHUA B pe3ysibTaTe OCBOEHUS y4eb-
HOM QUCLMNNUHDI:

KomneTeHuun, Kon v HaumeHo- KomMnoHeHTbl KOMNeTeHLUH,
B (hopMMpOBaHUN KOTOPbIX BaHue MHAMWKa- dhopMupyemMble B pamkax JaHHOW OUCUMUMITUHBI
3agecTBOBaHa gvcuMninHa Topa JocTuXe- (kak oXXMaaeMblil pe3ynbTaT ee OCBOEHUS)
HWUWA KOMNeTeH- 3HaTb U MOHU- ymMeTb genarb BNnageTb HaBblkamu
ko4 HavMeHoBaHue ~
ummn MaTb (nencreoBaTb) (MMeTb HaBbIkM)
1 2 3 4
YHuBepcanbHble KOMNeTeHLUU
YK-1 CnocobeH ocy- | WO-1yk.1: aHanu- | pusmyeckme Be- | HA Ka4YeCTBEHHOM W | aHanNUTUYecKoro  pas-
WecTBNATb  MOWCK, | 3MpyeT  3ajady, | NMN4YuHbI,  Kave- | KONMYECTBEHHOM 6opa 3apauu, Bblgene-

KpUTUYECKUA aHanu3 | Bbigenssi ee 6a- | CTBEHHO U KOMW- | YPOBHE MPUMEHSITb | HWSI OCHOBHbIX 3aKOHOB,
W CUHTE3 WH(OPMa- | 30Bble COCTaBIs- | YECTBEHHO OMWU- | 3aKOHbl PM3MKM ANS | NexalumMx B OCHOBE ee
umm, NPUMEHSITb | toLme, oCy- | CbiBawlMe B- | peleHnss npodec- | peleHus.

CUCTEMHBIA NOAXOA | WeECTBRSIeT  Ae- | NIeHUs npupoabl, | CMOHAarbHbIX 3a4ad.
ONs pelleHns no- | KOMMO3WUMIo  3a- | UX CBA3b.

CTaBneHHbIX 3agau. gauu.
NO-2yk.1: HaXoOuT | OCHOBHble U3U- | NPUMEHSTL MOUCKO- | MOUCKA U KPUTUYECKOrO
" KPUTUYECKN | YecKue SABMeHUs; | Bble CUCTEMbl CETU | aHanu3a WHdopmauun
aHanusupyeTt dyHOaMeHTanb- Internet, TemaTuye- | NOMNy4YEHHOW C MOMO-
nHopMauumio, Hble MOHATUS, | Ckue katanorn 6mb- | weio cetn Internet u
Heobxoanmyto 3aKOHbl U TeOpUU | NMOTEK (B TOM 4MC- | KaTanoroB GubnmnoTek.
ansi pelweHns | knaccnyeckon u | ne 9b6C) gna nowuc-

NOCTaBEHHOWN COBPEMEHHOM Ka NHopmaumu,
3agayn. dur3nKuN. Heobxooumon ansa

peweHnss npodec-

CMOHanbHbIX 3a4au.
Na-3yk-1: pac- | MOHATUNHbLIN pewaTb npodeccu- | pelweHns npodeccuo-
cMmaTpuMBaeT BO3- | annapaT, 3aKOHbl | OHamnbHble 3a4auvn, | HanbHbIX 3agadv, BblOO-
MOXHbl€ BapuaH- | u KOHLEeNuuM | HaxoauTb  pasHble | pa ONTUMANIbHOIO BO3-

Tbl pelweHusa 3a- | pyHaameHTanb- BapuaHTbl pelleHns | MoxHoro cnocoba pe-
Jaun, oueHuBasl | HbIX  pasfenoB | 3agay,  BblOupaTb | LUEHWUst 3afauu.

UX OOCTOMHCTBA U | KNacCM4eckoh W | onTUManbHbIA  Cho-
HefoCTaTkM U T.4. | COBPEMEHHOM cob pelleHus 3aga-
DUn3nKHN. 4.

ObuwenpodeccuoHanbHble KOMNEeTEHLMU

OlMNK-1 | CnocobeH wu3syyatb, | WO-lonk1:  OCy- | OCHOBbI  MOCTa- | MPOBOAWUTL  9KCMEe- | MOCTAaHOBKM  3KCMepwu-
aHanvM3npoBarTb, LLeCTBMSIET pac- | HOBKM  Pa3HOro | pUMEHTarlbHOe WUC- | MEeHTa (HaTypHoro,
ucnonb3oBatb OWO- | YeTbl, aHanu3u- | poga  3KCnepu- | crnefoBaHue  Mpo- | BbIYUCIUTENBHOrO,

noruyeckne o6bEKTbI | pyeT M cucteMa- | MEHTOB  (HaTyp- | LIeCCOB U SIBNEHWA, | UMUTaALMOHHOIO 1 ap.),

M MNPOLECCHl, OCHO- | TU3MPYET  MOMy- | HblA,  BbIYMCIM- | OCOPMNATL pe- | obpaboTkn pesynbTa-
BbIBAsiICb Ha 3aKOHAX | YEeHHble pe3ynb- | TeNbHbIM U T. A4.), | 3ynbTathl, WHTEP- | TOB OKCMEepUMEHTa, UX
M 3aKOHOMEPHOCTSIX | TaTbl U COCTaBIS- | ONbITOB U Ap., | NPeTMpoBaTh MX. ocopmreHns B yno6-
mMaTemMaTU4ecKkuXx, eT  3aKnyeHue | cnocobbl  o6pa- HOM W TOHSITHOM BUZe
(HM3NYECKMX, XWUMU- | MO MPOBEAEHHbIM | GOTKM pesynbTa- (8 TOM 4ncne ¢ nomo-
Yeckux U Guomnoru- | aHanv3am, WCMbl- | TOB 3KCMEepPUMEH- bt nporpaMMHoro
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YEeCKMX Hayk "N Wux
B3anMOCBA3AX.

TaHUsIM U uccre- | TOB, WX WHTep- obecneyeHns  nepco-
AOBaHVAM. npetaumu, Hayu- HanbHOrO  KOMMblOTe-
HOro onucaHus u pa).

oopMneHns.

WO-20nk-1:  Npu- | BO3MOXHbIE CMO- | NPeACTaBnATb COCTaBrneHust 1 3anon-
MeHseT MeTodbl | cobbl (TabnuyHo- | HayyYHYlD  WHAOP- | HeHna  Tabnud, no-
mMaTemMaTMyeckoro | ro, rpaduyeckoro | maumio B Tabnuy- | cTpoeHusa Auarpamm 1
aHanu3a u Moge- | U Ap.) Npeactas- | HOM, rpaduyeckoMm | rpadpmkoB u T. 4., pa-
NMPOBaHWA  MpW | MeHWs  HayyHoW | M Ap. BUAAX, co3ga- | 60Tel ¢ 6Gasamu daH-
onucaHum un pe- | MHopmaLmu, BaTb 6a3bl AAHHBIX. | HbIX.

WeHnn 3agavy B | OCHOBbI paboThbl

npodgeccrmoHarnb-
HON [esATenbHo-
CTW.

c 6Gasamu paH-
HbIX.




1.2. OnucaHue nokasaternien, KPUTEPUEB U LLUKaN OLEeHUBAHUA U 3TanoB (hOPMUPOBAHNA KOMMNETEHLUMIA B paMKax aucunnnuHbl (3 cemectp)

YPOBHN CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNeTeHUUs He cop-

MUHUMarbHbIV cpegHun BbICOKWN
MupoBaHa
OueHkn chopMmMpoBaHHOCTU KOMMNETEHUU
2 3 4 5
OueHka «He 3a4meHo, OueHka «3a4meHo, OueHka «3a4meHo, OueHka «3a4meHo,
HeydoeriemeopumesibHo» | ydoernemeopumesbHO» Xopowo» OMITUYHO»
gec i Ko nHamka- MokasaTenb oLeHu- ‘ Xapakrepuctmka chopMMPOBAHHOCTY KOMMNETEHLIMM DOpMbI 1 Cpea-
Ha:fllaaHme Topa focTu- MHamkaTopsi BaHUs — 3HaHus, yme- | KOMNeTeHunst B nomnHoi | ChopmnpoBaHHOCTL CcpopmmpoBaHHOCTb CbopmmpoBaHHOCTb CTBA KOHTPONS!
coMmETEHLM KEHUIN KOM- KOMMeTeHUM HUS1, HaBbIkv (Bnage- mepe He chopMMpOBaHfjl. KOMMEeTEeHLMN COoOT- KOMMEeTEeHUMN B LieNIoM KOMMeTeHLMUN NosHo- (bOpMVIpOBaHIiIH
neTeHuMmn HUs) MEeLLMXCS 3HaHWN, | BETCTBYET MUHMMarb- cooTBeTcTBYEeT Tpebo- CTblO COOTBETCTBYET KOMMETEHLMN
YMEHVIN N HaBbIKOB HEAo- HbIM TpeboBaHUAM. BaHuAM. MimetoLmxcs TpebosaHusam. Nveto-
CTaTOMHO NS peLleHns Nmetowmxcsa 3HaHun, 3HaHWN, YMEHUN, LLMXCA 3HAHWUIN, YMEHUN,
npakTnyeckmx  (npodec- YMEHWIN, HaBbIKOB B HaBbIKOB 1 MOTMBAUMKN | HABbIKOB 1 MOTMBAaLMN B
CHOHarbHbIX) 3agay Lienom JOoCTaTo4HO B LI€fIOM JOCTaTO4YHO MONHOWM Mepe AocTa-
ONsi peLleHns NpakTu- ONsi peLleHunst CTaH- TOYHO AN peLueHust
yeckux (npodpeccuo- OAapTHBIX MPAKTUYECKUX | COXHbBIX MPaKTUYECKNX
HarnbHbIX) 3apad (npodpeccrnoHanbHbIX) (MpodbeccroHarnbHbIX)
3agad 3agad
KpuTtepum oueHnBaHus
YK-1 NO-Llyk1 [NonHoTa 3HaHuin ¢msnyeckne Benu- He 3HaeT cmanyeckune [MoBEPXHOCTHO OpUEH- 3HaeT OCHOBHblE du- YBEepeHHO OpueHTupy-
YMHbI, Ka4YeCTBEHHO | BEeNWNYMHbI, KAYECTBEHHO TUPYETCst BO MHOXe- 314ecKmne BenmYmHbl, eTcsl BO MHOXeCTBe
" KONMMYECTBEHHO | U KONMYECTBEHHO OMUCHI- cTBe husmyeckux se- Ka4eCTBEHHO W KONu- PU3NYECKNX BENNYMH,
onucbiBalwliMe SB- | BaloLWWe ABMEHUS MPUPO- | FWUYUH, KAYECTBEHHO U YeCTBEHHO OnuckIBa- Ka4yeCTBEHHO W Konunye-
neHusa npupoabl, UX Abl, VX CBAA3b. KONMNYECTBEHHO OMK- oLMe SABNEHNS Npu- CTBEHHO OMUCbIBAOLLINX
CBA3b. CbIBaOLLMX SABMEHUS pOAbI, UX CBA3b. ABMEHUS NpUpoabl, UX OTyeT no nabo-
npupopsbl, UX CBA3b. CBSI3b. 7 0a6o-
Hanuuve ymeHuin | Ha KayeCTBEHHOM M He ymeeT npumeHsiTe MpyMeHseT nNuLWb Ha Ha kayecTBeHHOM YBepeHHO ncnonbayet paropHon pa
KONMM4yecTBEHHOM 3aKOHbI PU3VKM AN pe- Ka4yeCTBEHHOM ypOBHe YPOBHE NMpUMeHsieT Ha Ka4eCTBEHHOM U I/IH-,rE]eV,IBKI/(I);;/:;]J?:I:‘Oe
YPOBHE MPUMEHATb | LUEHUsi NpodecCUoHanb- HEKOTOpblE 3aKOHbI 3aKOHbl PU3UKK AN KONUYECTBEHHOM 33713HME, KOH-
3aKoHbl U3NKM Ans HbIX 3a4auy. PU3NKN ANS peLLIeHns] peLueHus npodeccno- | ypoBHE 3aKOHbI (PU3NKM Tpoanaﬂ’paGO-
peweHua npodpec- npodeccroHanbHbIX HarnbHbIX 3agay. ONs pelueHust npodec- Ta, TECTUPOBA-
CUOHanbHbIX 3apav. 3agaud. CMOHanbHbIX 3a4ay. Hv;e ATOrOBOE
Hanuuvne HaBbl- | aHanuTU4YeckKoro He BnageeT HaBblkaMu MmeeT noBepxHOCTHOE Bnapgeet MuHumans- B nonHom o6beme Bna- TeCT’I/IpOBaHI/Ie
koB  (BnapjeHue | pasbopa 3afaum, | aHanuTudeckoro pasbopa npeacraBneHne o HbIMW OCHOBHbBIMM [eeT HaBblkamy aHanm- ’
OMbITOM) BblAENEeHUss OCHOB- | 3ajauyu, BblAeneHus oc- MeTofdax aHanuTu4e- HaBblkamy aHanuTu4e- Tuyeckoro pasbopa
HbIX 3aKOHOB, ne- HOBHbIX 3aKOHOB, Nexa- ckoro pasbopa 3agaun, | ckoro pasbopa 3agaun, 3afayu, BblAeneHus
XKalux B OCHOBe ee LLMX B OCHOBE €€ peLle- BblE€INEHUsI OCHOBHbIX Bbl€NEHUsI OCHOBHbIX OCHOBHbIX 32KOHOB,
pelueHus. HUS1. 3aKOHOB, Nexallux B 3aKOHOB, Nexallux B nexatiux B OCHOBe ee
OCHOBE €€ peLLeHusi. OCHOBE €€ peLLeHusi. peLueHus.
NAO-2yk1 MonHoTa 3HaHui | ocHOBHble usnye- | He 3HaeT OCHOBHbIE hu- [MoBEpXHOCTHO OpueH- 3HaeT OCHOBHble u- YBepeHHO npumeHsieT OtyeT no nabo-

CcKkue siBrneHus; QyH-
AameHTanbHble MNo-
HATUSAI, 3aKOHbI W
Teopun  Knaccuve-
CKOM U COBpPEMEH-
HOW (PU3MKWU.

3unyeckue siBNeHnst; yH-
AaMeHTarbHble NOHATUS,
3aKOHbI N TEOPUM KNaccu-
YeCKOWN 1 COBPEMEHHOM
hU3nKN.

TUPYETCsi B OCHOBHbIX
hM3NYECKMX ABNEHUSIX;
dyHOAMEHTamNbHbIX
MOHSITUSX, 3aKOHaX U
TEopUsAX KIaccu4eckomn
1 COBPEMEHHOW un3n-

3u4eckue SIBNeHns;
dyHAaMeHTanbHbIe
MOHSATUSA, 3aKOHbI 1
TEOoPUN Kraccuyeckomn
1 COBPEMEHHOW ur3n-
KK,

npu peLueHun npogec-
CUOHasbHbIX 3a4a4
OCHOBHbIE (pU3nyeckme
ABMNeHUs; yHOaaMeH-
TarnbHbIe MOHATWS, 3a-
KOHbI V1 TEOPUM KIaccu-

paTopHon pabo-
Te, KOHCMEKT,

nHaMBMAyarnbHoe
3agaHue, KOH-

TponbHasi pabo-
Ta, TECTMPOBa-




KW.

4YeCKOon 1 COBPEMEHHON
PU3VKN.

Hanuune ymenui

NPUMEHATb MOMUCKO-
Bble CUCTEMbl CEeTU
Internet, TemaTtnue-
CKuMe Kararnoru 6uo6-
nvoTek (B TOM yucrne
3BC) pana nowucka
nHdopmaumm, HeoO-
XxoAMMon Ans pelue-

He ymeeT ucnonbsosatb
MONCKOBbIE CUCTEMbI CETU
Internet, Tematnyeckune
kaTanorn 6ubnuorek (B
Tom uncne 3bC) ans
novcka nHcopmaumu,
Heobxoaumon ans petue-
HVS NpodheccnoHanbHbIX

Mpwn pelueHun npakTu-
YecKux 1 TeopeTnye-
CKux npodeccroHarnb-
HbIX 3a4a4 ucnone3yet
HEKOTOpbI€ MOVCKOBbIE
cuctembl cetu Internet,
TeMaTuyeckne karano-
rv Bubnuotek (B ToM

Ha ka4yecTBEHHOM
YPOBHE UCMONb3yeT
MOWCKOBbIE CUCTEMbI

ceTu Internet, Tematu-
Yyeckue katanoru 6ub-
nnoTeK (B TOM Ymcne
OBC) ansa noucka nH-
dopmauum, Heobxo-

YBepeHHO 1cnonb3yeT
NMOUCKOBbIE CUCTEMbI
cetu Internet, TemaTtu-
yeckue katanorn 6ub-
nnoTek (B TOM yucne
3BC) ana noucka uH-
dhopmaumm, Heobxoam-
MOV AN peLueHns

HUA npoceccuo- 3agad. uucne 3BC) ansa nownc- OUMon Ans pelueHns NpogeCcCnoHanbHbIX
HanbHbIX 3agauv. Ka MHcbopmaLmu. npodeccnoHanbHbIX 3ajau.
3agad.

Hanunune HaBbI-
koB  (BnageHwe
OMbITOM)

noucka W Kputude-
CKOro aHanusa WH-
cdopmauumn nony-
YEeHHOW C MOMOLLbIO
cetn Internet n ka-
Tanoros 6MGnuoTek.

He Bnageet HaBblkaMu
nomcka u KpUTUYECKOro
aHanusa nHdopmaumn
NoMy4eHHOM C NOMOLLbIO
ceTun Internet n katanoros
6nbnunoTexk.

MmeeT noBepxHOCTHOE
npencrasreHne o
roucke 1 KpUTUHECKOM
aHanuse nHdopmaumm,
norny4eHHol ¢ NoMo-
wbto cetu Internet n
KkaTanoros 6muénunoTex.

Bnageet muHumane-
HbIMW OCHOBHbIMWN
HaBblKamu Noucka u
KPUTMYECKOrO aHanunsa
VMHopmaLuu, nony-
YEHHOW C NOMOLLBIO
ceTu Internet n katano-
ros 6ubnvorexk.

B nonHom o6beme Bna-
[eeT HaBblkaMu noucka
N KPUTUYECKOTO aHanm-
3a MHopMauuu nony-
YEHHOW C NOMOLLbIO
ceTu Internet n katano-
roB 6ubnuoTexk.

HU1e, UTOroBoe
TECTUpoBaHue.

MD-'3YK-1

[NonHoTa 3HaHui

NMOHATUMHLIA  anna-
paT, 3aKOHbl M KOH-
uenuuu dyHaameH-
TanbHbIX pa3genos

KJlaccu4ecKom n
coBpeMeHHon  ¢u-
3UKN.

He 3HaeT NOHATUIHBIN
annapar, 3aKOHbl U KOH-
uenumu dyHaameHTanb-
HbIX pa3gernoB Knaccuye-
CKOW 1 COBPEMEHHON
U3nKK.

[MoBEpXHOCTHO OpueH-
TUPYeTCs B MOHATWIA-
HOM annapare, 3ako-

Hax W KOHLenumsix
byHAaMeHTanbHbIX
pa3genos Knaccuye-

CKOW 1 COBPEMEHHOMN

3HaeT OCHOBHbIE MOHSI-
TUSI, 3aKOHbI U KOHLEN-
umMmn doyHOameHTanb-
HbIX pa3fernoB Krnaccu-
YECKOW N COBPEMEHHOMN
HU3NKN.

YBepeHHO npumeHseT
npu peLueHun npodec-
CYoHarnbHbIX 3aa4
NOHATUINHBIN annapar,
3aKOHbI 1 KOHLENUMm
byHOAMEHTarnbHbIX
pa3genos krnaccuye-

PU3NKN. CKOW 1 COBPEMEHHOW
PU3NKK.
Hannuve ymennin | pewatb npodeccu- He ymeeT peluatb npo- PelaeT anemeHTap- PewaeT npodeccmno- YBepeHHo peluaeT
OHanbHble 3apauu, | eccroHanbHble 3aaaun, Hble npodheccroHanb- HanbHble 3aga4u, npodeccuoHarnbHble
HaxoAuTb  pasHble | HaxoAMTb pasHble Bapu- Hble 3aJaun, HaxoaMT | HaxoauT ABa BapuaHTa 3aja4yu, HaxoauT pas-
BapuaHTbl peLlueHus aHTbl peLleHns 3agay, OOVH BapuaHT peLue- peLleHnsa 3agay, Bbl- Hble BapuaHThbl peLue-
3apau, BbIOMpaTh | BblbMpaTh ONTUManbHbIN HWS 3aad, He ymeeT 6upaeT 13 AByx onTu- HWS 3afay, Bblbupaet

onTUMasnbHbIX cno-
cob pelweHua 3apa-
yu.

cnocob peweHua 3agadn.

BbIOMpaTh onTUMarnb-
HbI cnocob pelueHns
3agayu.

MarnbHbIi cnocob pe-
LIeHUs 3aaaun.

onTUMarnbHbI cnocob
pelwleHna 3agaydn.

Hanuune HaBbI-
KoB  (BmageHve
OMbITOM)

peweHuna npodpec-
CUOHanbHbIX 3apav,
Bbibopa onTumanb-

HoOro BO3MOXHOro
cnocob6a peweHus
3agayu.

He Bnageet HaBblkamu
peLueHusa npodeccuo-
HanbHbIX 3aaaY, Beibopa
ONTUManbHOro BO3MOX-
Horo cnocoba peLueHns
3agaun.

MmeeT noBepxHOCTHOE
npencraernexHve o
peLueHuun npodeccuo-
HanbHbIX 3a4a4, Bbl-
6ope onTMmansHo
BO3MOXHOrO criocoba
pelweHna 3agadn.

Bnageet MuHumanos-
HbIMW OCHOBHbIMMU
HaBblKamu peLLeHus]
npodeccnoHanbHbIX
3apad, Bbibopa ontu-
MarbHOro BO3MOXHOO
crnocoba peLueHuns
3aauv.

B nonHom o6beme Bna-
[eeT HaBblkamu peLue-
HKs NpodbeccnoHanb-
HbIX 3aga4, Bblbopa
ONTUMArbHOrO BO3MOX-
Horo cnocoba peLueHust
3agaun.

OtyeT no nabo-
paTopHon pabo-
Te, KOHCMEKT,
MHAMBUAYyansHoe
3afaHune, KoH-
TponbHasi pabo-
Ta, TECTUpPOBa-
HWe, UTOroBoe
TeCcTUpoBaHue.

OrK-1

NO-lonks

[NonHoTa 3HaHui

OCHOBbI NOCTaHOBKM
pa3Horo popa 3Kc-
nepuMeHTOB

(HaTypHbIW, BbIYUC-
nuTenbHbIA U T. 4.),

He 3HaeT ocHoBbI NocTa-

HOBKM pasHOro pofa aKc-

NepuUMeHTOB (HaTypHOro,
BbIYMCIUTENBHOIO 1

T. A.), ONbITOB U Ap., cno-

MoBEPXHOCTHO OpUEH-
TUpYyeTCs B OCHOBaxX
NOCTaHOBKV Pa3Horo
pona aKCnepyMeHToB
(HaTypHoro, BbIMUCU-

CB060aHO OpUEeHTUpY-
eTCs B OCHOBaXx MocTa-
HOBKW pa3Horo poga
3KCNEepPUMEHTOB
(HaTypHOro, BblYMCNIY-

B coBepLueHcTBe Bna-
[leeT ocHoBaMu nocra-
HOBKW pa3Horo poaa
3KCNEPUMEHTOB (HaTyp-
HOTO, BbIYVCIIUTENIBHOTO

OtyeT no na6o-
paTopHon pabo-
T€, KOHCMEKT,
nHavMBMayarnbHoe
3ajaHne, KOH-
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onbITOB U Ap., cno-
cobbl 06paboTku
pe3ynbTaTtoB 3KcCne-
PUMEHTOB, WX WH-
TepnpeTauuu, Hayu-
HOFO onucaHus u

coboB 06paboTkm pe-
3ynbTaToB 3KCNEePUMeEH-
TOB, UX MHTepNpeTauum,
Hay4HOro onncaHua u
odopmneHust.

TENbHOMo U T. 4.), OMblI-
TOB U Ap., B cnocobax
obpaboTku pesynbTa-
TOB 3KCNEPUMEHTOB,
MX MHTepnpeTauum,
Hay4YHOro OnMcaHus u

TENbHOMo U T. A.), OMbl-
TOB 1 Ap., B cnocobax
obpaboTku pesynbTa-
TOB 3KCMEPUMEHTOB, MX
MHTEpnpeTaumu, Hayy-
HOro onucaHus n

M T.A4.), ONbITOB M Ap.,
cnocobamu 06paboTku
pe3ynbTaToB 3KCnepu-
MEHTOB, X MHTEpnpe-
Tauum, Hay4yHoro onwu-
caHus 1 0PopMIIEHUS.

ochopmneHums. opopmMneHus. opopmMeHus.

Hanuyve ymennin | npoBoauTb  3Kcne- He ymeeT nposBoaunTtb YMeeT npoBoAnTL YMeeT npoBoAnTb YMmeeT npoBOANTb 3KC-
pUMeHTanbLHoe uc- aKcnepvMeHTanbHoe OTAenNbHble aTansbl 3KCMepuUMeHTarnbHoe nepuMeHTanbLHoe nc-
cnepoBaHue npo- ncenegosaHue npouec- 3KCMepUMEHTanbHOro ncecnegosaHue npo- cnefoBaHve NpoLeccoB

LeccCoB U SABIEHUN,
odopmnATL pe3ynb-

COB U SiBMEHUA, 0hopM-
NATb pesynbTaThl, UHTEp-

nccnegosaHUA nNpo-
LIeCCOB W SIBMEHWN,

LLIECCOB U SABIEHUI B
nonHom obbeme, uc-

1 SIBNEHUIN B NOSTHOM
ob6bemMe, 0hopMATb

TaTbl, WHTepnpeTH- npeTupoBaTh UX. YCNOBHO 0hOpPMIISITh MNbITbIBAET HE3HAYN- pe3ynbTaTbl U UHTEP-
poBaTb UX. pe3ynbTaTbl, YaCTUYHO | TeENbHbIE 3aTPYAHEHMS NpeTMpoBaTh UX.
VHTEpNpeTNpoBaTh MX. npv ochopmrieHnmn pe-
3ynbTaToB U UX MHTEp-
npetauuu.
Hannune HaBbl- | NOCTAaHOBKM  3Kcne- He Bnageet HaBblkamu Bnapeet anemeHTap- BnapeeT HaBblkamu YBepeHHo BrageeT
kOB  (BMageHve | pumeHTa (HaTypHO- | MOCTaHOBKM 3KCMEPUMEH- HbIMU HaBbIKamu Mo- NMOCTaHOBKW 3KCMepu- HaBbIkaMy MOCTaHOBKM

OMbITOM)

ro, Bbl4MCNUTENbLHO-
ro, MMUTaLUOHHOro
n pap.), obpaboTku
pe3ynbTaToB 3KcChne-
pUMeHTa, nx
ocdopmneHunsa B
yOOGHOM M MOHAT-
HomM Buae (B TOM
yucne € nNOMOLLbIO
nporpamMMHoOro
obecneyeHusi nep-
COHanbLHOro KOMMb-
loTepa).

Ta (HaTypHOro, Bbl4UCU-
TeNbHOro, UMUTaLMOHHO-
ro n gp.), obpabotkm
pesynbTaToB 3KCNepu-
MeHTa, UXx oPopMIIEHNS B
YOOOHOM ¥ NOHATHOM
BuAe (C NOMOLLbIO Mpo-
rpammHoro obecneyeHus
NepCoHanbHOro0 KOMIbHO-
Tepa).

CTaHOBKM 3KCMEpPUMEH-
Ta (HaTypHOro, Bbl4nC-
NUTENbHOTO, UMUTALN-
OHHOrO ¥ Ap.), UCMbI-
TbIBaeT 3aTPyAHEHUN
npu obpaboTke pe-
3ynbTaToB 3KCNepu-
MeHTa, Ux odopmie-
HVS B yAOGHOM 1 Mno-
HSATHOM BuAe (C MoMo-
LLibI0 NPOrpaMMHOro
obecneyeHus nepco-
HanbHOro KOMMboTe-

pa).

MeHTa (HaTypHoro,
BbIYMNCIINTENBHOTO,
MMUTaLMOHHOIO U Ap.),
UCNbITbIBAET HE3HAYN-
TenbHble 3aTpyAHEHUs]
npu obpaboTke pe-
3ynbTaToB 3KCNepu-
MeHTa, Ux odopmie-
HVS B yAOGHOM 1 Mno-
HATHOM BuAe (C Momo-
LLbI0 NpOrpaMMHOro
obecneyeHus nepco-
HarnbHOro KOMMboTe-

pa).

aKcnepumeHTa (HaTyp-
HOrO, BbIYUCNIUTENBHO-
ro, UMUTALMOHHOIO M
ap.), obpaboTku pe-
3ynbTaToB AKCMEPUMEH-
Ta, nx oopmIeHns B
YAOBHOM 1 NOHATHOM
Buae (C NOMOLLbIO Npo-
rpammHoro obecneyve-
HWSI NEPCOHanNbHOro
KOMMbtoTepa).

TponbHasi pabo-
Ta, TECTMpOBa-
H1e, UTOroBoe
TECTUPOBaHWUE.

NO-20mk1

[NonHoTa 3HaHui

BO3MOXHble CNoco-
Obl (TabnuyHoro,
rpadmnyeckoro u ap.)
npepcraBneHus
Hay4yHoM WHdopma-
UUM, OCHOBbI pabo-
Tbl ¢ 6asamu paH-
HbIX.

He 3HaeT BO3MOXHbIX
crnoco6oB (TabnuyHoro,
rpaduyeckoro u ap.)
npeacTaBreHns: Hay4yHoM
MHopMaLmK, OCHOB
paboTbl ¢ 6a3zamu aaH-
HbIX.

[MoBEpPXHOCTHO OpueH-
TUPYeTCSs B HEKOTOPbIX
cnocobax npeacras-
NEeHNs Hay4YHOW WH-
dopmMaumm, ocHoBax
paboTbl ¢ 6azamu oaH-
HbIX.

CB060OAHO OpUEHTUpY-
eTcs B cnocobax (Tab-
TIMYHOM, rpacmyeckom
n Ap.) NpeacTaBneHns
Hay4HOM UHopMaLmK,
ocHoBax paboTbl ¢
6a3amun AaHHbIX.

B coseplueHcTBe Bna-
aeet cnocobamu (Tab-
TNMYHBIM, rpachnyecknum
1 Ap.) NpeacTaBneHns
Hay4YHON MHopMaLmK,
ocHoBaMu paboTkl ¢
6asamu AaHHbIX.

Hanuune ymenuin

npeacTaBnATb
Hay4yHyl UHdopMa-
uul B TabnUyHOM,
rpachmyeckom u ap.
Bupax, cosagaBaTb
6a3bl AaHHbIX.

He ymeeT npeacraensitb
Hay4Hyl MHdOpMaLuio B
TabnmyHoM, rpacuye-
CKOM U1 Ap. BUgax, cosaa-
BaTb 6a3bl 4aHHbIX.

YMeeT npeacTaBnsaTb
Hay4Hylo MHdOPMaLMo
B TabnuyHom Buae,
NoXo OpueHTUpyeTcs
B 6asax AaHHbIX.

YMmeeT npeacraBnsaTb
Hay4Hylo MHdOPMaLMo
B TabnuyHom u rpacu-
YeckoM BuAaax, cosga-
eT npocTenwme 6asbl
[OaHHbIX.

YMeeT npeacraBnsTb
Hay4Hyto MHdOpMaLuuio
B TabnunyHom, rpacpuye-

CKOM U Aip. BUAAX, CO-
3paaBathb 6a3bl AaHHbIX.

Hanvnuve HaBbI-
koB  (BmageHue
OMbITOM)

cocTaBneHus M 3a-
nonHeHuss Tab6nuu,
nocTpoeHus Ava-
rpamm u rpagpmkoB u

He BnageeT HaBblkaMu
COCTaBIIeHUS 1 3anosiHe-
HWs1 TabnuL, NOCTPOEHUs!
avarpaMm U rpadgovkoB U

Bnapeet anemeHTap-
HbIMW HaBbIKaMu CO-
CTaBIiEHUs U 3anorHe-
HWsi Tabnuy, NocTpoe-

Bnapeet HaBblkamu
COCTaBrIeHVs1 1 3anors-
HeHus Tabnuu, no-
CTPOEHUs AnarpaMm u

YBepeHHo Bnageet
HaBblKaM¥u COCTaBJieHUA
W 3anonHeHust Tabnuu,
NOCTPOEeHUa gnarpaMmm

OtyeT no nabo-
paTtopHon pabo-
Te, KOHCMEKT,
nHavBMayarnbHoe
3aAaHue, KOH-
TponbHas pabo-
Ta, TeCTMpoBa-
HWe, uTorosoe
TECTMpOBaHwue.




T. 4., paboTbl ¢ 6a-
3aMu AaHHbIX.

T. 4., paboTbl c 6azamu
OaHHbIX.

HWUA aMarpamm v rpa-
UKOB 1 T. 4., paboThbl
¢ 6asamu AaHHbIX.

rpacvkoB U T. 4., Uc-
NbITbIBAET HE3HAYM-
TenbHble 3aTpyAHEHNS
npu pabote ¢ 6asamn
AaHHbIX.

1 rpadomkoB U T. 4.,
paboTbl ¢ 6azamu aaH-
HbIX.




1.2. OnucaHue nokasaternien, KPUTEPUEB U LLUKaN OLEeHUBAHUA U 3TanoB (hOPMUPOBAHNA KOMMNETEHLUMIA B paMKax AUCLUUNIIUHBI (2 cemecTp)

YPOBHN CHOPMUPOBAHHOCTN KOMMETEHLMIN

KoMneTeHums He cop-
MUpOoBaHa

MUHUMaIbHbIN cpeaHun BbICOKWI

OueHkM chopMMPOBAHHOCTU KOMMNETEHLIMI

He 3auteHo

3auyTeHo

Xapakrepuctmka chopMUpPOBaAHHOCTI KOMMNETEHLIMN

Koz nHauka- KomneTeHuust B nonHoit | 1. ChOPMUPOBAHHOCTb KOMMETEHLMM COOTBETCTBYET MUHWUMANLHBIM |  dopmbl 1 Cped-
Whaexc n Topa BocTM- | VHAMKATOpbI KOM- MNokasatenb OUEHNBA- | wepe He cchopMUPOBAHA. | TPEBOBAHMAM. VIMEIOWIMXCS 3HAHMI, YMEHUIA, HABbIKOB B LENOM AOCTa- |  c1ga KOHTPONS
HasBaHve KEHUIN KOM- neTeHLMm HWA — SHAHNA, YMEHWA, | |Avelowmxcst 3HaHWUIA, | TOYHO AJIS PELUeHUst NPaKTUYeckux (MpodeccroHarbHbIX) 3aaau. chopM1pOBaHHS
KomneTeHLmmn neTeHLMmM HaBbIku (BNafeHus) YMEHUI 1 HaBbIKOB HeRo- | 2. ChopMMPOBAHHOCTL KOMMETEHLMM B LIENIOM COOTBETCTBYET TpeGo- KOMMETEHLMIA
CTaTOYHO ANs  pelleHust | BaHuAM. VIMeoLWmXCs 3HaHUiA, YMEHWA, HaBbIKOB U MOTMBaLUW B LIENOM
npakTnyeckmx  (mpodpec- | JOCTAaTOYHO ANS pelleHVs CTaHO4apTHbIX NpakTudeckux (npodpeccuo-
CMOHanbHbIX) 3aga4 HanbHbIX) 3a4au.
3. CchopMmMpoBaHHOCTb KOMMETEHLUMM MONTHOCTHIO COOTBETCTBYET Tpe-
boBaHuAM. WMeWNXCst 3HAHWN, YMEHWA, HaBbIKOB U MOTMBaUMN B
MOSIHOM Mepe AOCTaTOYHO AfA PELUEHNU CMOXHbIX MPaKTUYecknx (npo-
beccroHanbHbIx) 3agad.
Kputepum oueHnBaHus
YK-1 NO-1yx1 MonHoTa 3HaHun cdmsmyeckne Benuum- | He 3HaeT dumanyeckme | 1. [OBEPXHOCTHO OPUEHTUPYETCH BO MHOXECTBE (PU3NYECKUX BENUYMH,
Hbl, Ka4yeCTBEHHO W | BENWYMHbI, KAYECTBEHHO U | KAYECTBEHHO W KOMUYECTBEHHO OMUCLIBAIOLMX SIBMIEHUSI NpUpOabl, UX
KONMNYECTBEHHO OMNM- | KONWYECTBEHHO  OMUCHI- | CBA3b.
CbiBalolMe SABMEHUA | Bawowuve sBneHus npupo- | 2. 3HaeT OCHOBHble (U3NYECKNe BENUUMHBI, KaYeCTBEHHO W Komuye-
npupoAbl, X CBA3b. Obl, UX CBA3b. CTBEHHO OMUCbIBAIOLLME SIBMIEHWS NPUPOABI, UX CBA3b.
3. YBepeHHO OpWEHTMPYEeTCH BO MHOXEeCTBe (DU3NYECKUX BENNYUH,
Ka4yeCTBEHHO W KOMUYECTBEHHO OMMCHIBAIOLUMX SBMEHWS NMpupoAbl, UX
CBS3b. Otyet no nabo-
Hanunuve ymenui Ha KayecTBeHHOM U | He ymeeT npumeHsATb | 1. MNpUMeHSeT NuLb Ha KA4ECTBEHHOM YpPOBHE HEKOTOPble 3aKOHbI u- | paTopHou pabo-
KOnu4yecTBEHHOM 3aKOHbl (PU3UKM ANs pe- | 3WKW ANsi pelleHusi npoeccnoHanbHbIX 3aad. Te, KOHCMEKT,
YPOBHE  MPUMEHATb | LWeHWs rnpodeccmoHanb- | 2. Ha kayecTBEHHOM YpOBHE MPUMEHSIET 3aKOHbl (OM3UKM ANS pelleHust | uHauBMayarnbHoe
3aKOHbl (PU3MKM ANs | HbiX 3a4av. npodeccroHanbHbIX 3a4ay. 3afaHue, KoH-
pelweHna npodeccu- 3. YBepeHHO 1Cronb3yeT Ha Ka4eCTBEHHOM W KONWYEeCTBEHHOM YPOBHe | TponbHas pabo-
OHanbHbIX 3ag4ay. 3aKOHbI (PM3NKUN A5 pELIEHUst NPOdECCUOHaNbHbIX 3a4au. Ta, TeCcTMpoBa-
Hanuuve HaBblkoB | aHanuTMyeckoro pas- | He Bnageet HaBblkamu | 1. MimeeT noBepxHOCTHOe MpeACTaBMeHne O MeTofax aHanMTU4ecKoro HWe, utorosoe
(BnageHne onbl- | Gopa 3apauun, Bbige- | aHanuTuyeckoro pasbopa | pasbopa 3agayv, BbIAENEHUS] OCHOBHbBIX 3aKOHOB, NEXallyx B OCHOBE | TeCTUpOBaHMe.
TOM) nexus OCHOBHbIX | 3ajauyv, BbIAENEHUS OC- | ee peLueHus.
3aKOHOB, neXaliuMx B | HOBHbIX 3aKOHOB, fexa- | 2. BnageeT MWHMManbHLIMW OCHOBHBIMW HaBblKaMU aHaNMTUYECKOro
OCHOBeE €€ peLleHus. lWMX B OCHOBE ee pelle- | pasbopa 3agayv, BbiAENEHUs1 OCHOBHbIX 3aKOHOB, NEXallux B OCHOBE
HUs1. ee peLleHust.
3. B nonHom obbeme BnafeeT HaBblkamMu aHanuTudeckoro pasbopa
3a4a4n, BblOENeHNs] OCHOBHbIX 3aKOHOB, NeXallnx B OCHOBE ee pelle-
HUs1.
N0-2yy1 MonHoTa 3HaHui OCHOBHble  cu3mnye- | He 3HaeT ocHoBHble u- | 1. [OBEPXHOCTHO OPUEHTUPYETCA B OCHOBHbLIX u3nyeckux sBneHusix; | OTyeT no nabo-

Ckue siBneHusl; cyH-
AaMeHTanbHble MOHs-
TSI, 3aKOHbI U TEOPUM
KNnaccu4eckom M co-

3u4eckne sBNeHus; hyH-
[aMeHTanbHble MOHATHUS,
3aKOHbl U Teopuu Knaccu-
YecKoW W COBPEMEHHOMN

dyHOAMeHTanbHbIX MOHATUSIX, 3aKOHaX W TEOopWsX KIacCu4ecKkowh u
COBpPEMEHHOM PU3NKN.

2. 3HaeT OCHOBHble hmanyeckue ABMneHus;; pyHAaMeHTanbHble MOHs-
TUS, 32KOHbI M TEOPUM KITAaCCUYECKON N COBPEMEHHOW PU3VIKM.

paTopHon pabo-
T€e, KOHCTEKT,

nHavMBMayarnbHoe
3agaHune, KoH-
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BpeMeHHOW hU3NKN.

DU3NKN.

3. YBEpEeHHO NpuMeHsieT Npu peLueHn npodeccnoHanbHbiX 3agad oc-
HOBHble (hM3nyeckme ABneHus; yHaamMeHTanbHble NOHATUS, 3aKOHbI U
TEOPUN KNAaCCU4ECKON N COBPEMEHHOW OU3NKN.

Hanuune ymenui

NPUMEHATb  MOUCKO-
Bble CUCTEMbl CeTU
Internet, Temartuye-
CKuMe Kartanorm 6wu6-
nvotek (B TOM uucne
3BC) pana nowucka
UHdopmaumm, Heob-
XoAUMOW Ans pelle-
HUA npodeccnoHanb-
HbIX 3apau.

He ymeeT wucnonb3oBaTb
NMOWNCKOBbIE CUCTEMbI CETU
Internet, Temartuyeckue
katanorn 6ubnuotek (B
Tom uucne O3BC) ansa
noucka nHdopmauumm,
Heobxooumon Ansi pelle-
HMA  npodecCcroHanbHbIX
3agau.

1. MNpwn pelueHnn nNpakTUYecknx U TeopeTUHecKnx nNpodecCroHanbHbIX
3aay ucnornb3yeT HeKoTopble MOUCKOBblE CUCTEMbl ceTu Internet, Te-
maTtuyeckue katanorn 6ubnuotek (B Tom uucne 3bC) ans noucka wH-
cdopmauun.

2. Ha ka4yeCTBEHHOM YpOBHE WCMOMb3yeT MOUCKOBbIE CUCTEMbI CETU
Internet, TemaTunyeckme katanorn 6ubnuotek (B Tom uncne SBC) gns
novcka uHopmaummn, Heo6xoaMMON ANs peLleHnst NPodeccMoHanbHbIX
3agav.

3. YBEepeHHO 1cnonb3yeT NoUCKoBbIe cucTembl cetu Internet, Tematuye-
ckve katanorn 6ubnuotek (B Tom uncne IBC) ana novcka nHdopma-
UMK, HeobxoaMMON ANsi pelleHnsi NpodeccMoHanbHbIX 3agay.

Hanuune HaBblkoB
(BnageHve  onbl-
TOM)

noucka u KpuTm4ecko-
ro aHanusa WuHdop-
MauuM Nory4yeHHOU ¢
NMOMOLLbIO cetn
Internet u karanoroB

oubnuoTtek.

He BnageetT HaBblkamu
novcka U KpUTUYECKOrO
aHanusa MHopmaLum
Nony4eHHOW C MOMOLLBI
cetn Internet n katanoros
oubnuoTek.

1. ViMeeT NOBEpXHOCTHOE NpeAcTaBMeHMe O MOUCKE U KPUTUYECKOM
aHanuse uHgopmaumu, MofyYeHHoW C MoMoLLblo ceTun Internet n karta-
noros 6ubnuoTek.

2. BnageeT MYHMMarnbHbIMM OCHOBHbIMU HaBblKaMy NMOUCKa U KpUTUYe-
CKOro aHamnu3a MHdopmaumu, Nony4YeHHON ¢ nomoLlblo cetu Internet u
KaTanoroB 6GuGnunoTex.

3. B nonHom o6beme BnageeT HaBblkaMu MOWCKA U KPUTUHECKOro aHa-
nv3a nHopMaummn Nory4eHHo! ¢ NoMoLLblo ceTu Internet n katanoros
6ubnunoTek.

TponbHasi pabo-
Ta, TeCTMpoBa-
HUWe, uTorosoe
TecTUpoBaHue.

NO-3yx.1 MonHoTa 3HaHun NMOHATUMHBIN annapat, | He 3HaeT NOHATUIAHLIN | 1. NOBEPXHOCTHO OPUEHTMPYETCSt B MOHATMHOM annaparte, 3akoHax W OtyeT no nabo-
3aKOHbl M KOHUEenuuwu | annapaTt, 3aKOHbl M KOH- | KOHUEeNnuusix oyHAaMeHTarnbHbIX pa3fernioB KNacCUYecKoW U COBPEMEH- | paTopHou pabo-
dyHaAameHTanbHbIX uenuun  dyHOameHTanb- | HOM OU3NKN. Te, KOHCMNEeKT,
pa3genoB  Knaccuye- | Hbix pasfenoB knaccuye- | 2. 3HaeT OCHOBHblE MOHSATWSA, 3aKOHbl M KOHLENUUWM dyHAaMmeHTanbHbIX | MHAMBUAYyanbHoe
CKOM M COBPEMEHHOM | CKOW U  COBPEMEHHOMN | pasgenoB KNacCUYECKON M COBPEMEHHOW OU3NKN. 3apiaHue, KOH-
counmkm. DU3NKN. 3. YBEpeHHO NpuMEHSIET NpU peLleHun npodeccroHanbHbIX 3agadq no- | TponbHas pabo-

HATUIAHBIA annapat, 3aKoHbl U KOHLENUMN dyHAaMeHTanbHbIX pa3aenos Ta, TeCTUpOBa-
KINacCH4eCcKon 1 COBPEMEHHON (DU3NKM. HWe, UTorosoe
Hanuune ymeHui pewatb npodeccuo- | He ymeeT pewatb npo- | 1. PewaeTt aneMeHTapHble NpodeccuoHarnbHble 3agayn, HaxoauT OfauH TecTupoBaHue.
HanbHbIE 3apaum, | deccumoHanbHble 3afdavu, | BapuaHT pelleHusi 3agad, He yMeeT BblbupaTb ONTUMarnbHbI cnocob
HaxoAuTb pa3Hble | HaxoOuTb pasHble Bapu- | peLleHus 3agayu.
BapuaHTbl pelleHUs | aHTbl pelleHus 3apad, | 2. PewaeT npodeccroHanbHble 3agavun, HaxoauT ABa BapuaHTa peLle-
3apav, BbIOMpaTh | BblOMpaTb ONTUMarnbHbIA | HUS 3agad, BbiGMpaeT U3 ABYX ONTUMarbHbI crocob peLueHust 3agaqu.
ONnTUManbHbIN cno- | crnocob pelueHns 3agayn. 3. YBepeHHO peluaeT npodeccuoHanbHble 3agayun, HaxoauT pasHble
co6 pelueHuns 3apgaym. BapuaHTbl peLleHns 3adaq, BbibupaeT onTUManbHbI cnocob pelueHns
3agauv.
Hanuune HaBbikoB | peweHus npodpeccu- | He Bnageet HaBbikamy | 1. IMeeT nOBEpXHOCTHOE MpPEeACTaBMneHWe O pelleHun npodeccuo-
(BnageHue  onbl- | OHamNbHbIX 3apav, | pelieHus npodeccuo- | HanbHbIX 3adad, BbIbope onTUManbHO BO3MOXHOrMo crnocoba pelueHus
TOM) BblGOpa onTUManbHO- | HanbHbIX 3agady, BblGopa | 3agayu.
ro BO3MOXHOFO CMO- | ONTMMAanbHOrO BO3MOXHO- | 2. BriageeT MUHMManbHbIMU OCHOBHbLIMW HaBbIkaMy peLleHus npodec-
coba peleHuss 3apa- | ro crnocoba  pelleHust | CMOHamnbHbIX 3agad, Bblbopa onTMMarnbHOrO BO3MOXHOMO crnocoba pe-
uu. 3agaun. LeHNs 3agaun.
3. B nonHom obbeme BrageeT HaBblkaMu peLleHusi NpodeccroHarb-
HbIX 3ajadv, BblbOpa ONTMManbHOrO BO3MOXHOro criocoba pelleHus
3agaun.
OrK-1 MaO-Lonk1 MonHoTa 3HaHun OCHOBbl NOCTaHOBKW | He 3HaeT ocHoBbl nocTa- | 1. [TOBEPXHOCTHO OPMEHTUPYETCA B OCHOBAX MOCTAHOBKM pa3HOro poga OrtyeT no nabo-

pasHoro popa 3JKcne-
PUMEHTOB (HaTypHbIN,

HOBKW pas3HOro popga 3Kc-
NnepuMeHToB (HaTypHOFO,

3KCMNEPUMEHTOB (HaTYPHOTO, BBIMUCIUTENBHOIO U T. [.), ONbITOB U Ap., B
cnocobax 0bpaboTkun pe3ynbLTaToB IKCNEPVMEHTOB, NX MHTEpNpeTaumu,

paTopHon pabo-
T€, KOHCMEKT,
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BbIYUCNUTENBbHbLIA U
T.A.), onbITOB U Ap.,
cnocobbl 06paboTku
pe3ynbTaToB  3KChe-
PUMEHTOB, UX MWHTep-
npetauum, Hay4yHOro
onucaHusas u odopm-
neHwms.

BbIYUCIIUTENBHOIO U T. 4.),
OnbITOB M Ap., crnocobos
obpaboTkn  pesynbTaToB
JKCMEPUMEHTOB, WX WH-
TeprnpeTaumn,  Hay4yHoro
onucaHusi 1 0hOPMINEHNS.

Hay4YHOro ONUCaHWs 1 OPOPMIEHMS.
2. CBoGOAHO OPWEHTUPYETCS B OCHOBax MOCTAHOBKM Pas3HOro poaa
3KCMEPUMEHTOB (HATYPHOrO, BBIMUCIIMTENBHOTO U T. 4.), ONbITOB U Ap., B
cnocobax o6paboTky pe3ynbTaToB SKCNEPUMEHTOB, UX MHTEpMpeTauum,
Hay4YHOro ONUCaHWs 1 OPOPMIEHMS.
3. B coBepLUeHCTBe BafeeT OCHOBaMM MOCTAHOBKM Pa3HOro pofa aKc-
NepUMEHTOB (HaTYPHOTO, BbIYUCIUTENLHOTO U T. A.), ONbITOB W Ap., CMo-
cobamn 06paboTKM pesynbTaToB IKCMEPVMEHTOB, UX MHTepnpeTauuu,
Hay4HOro onMcaHNsl U 0POPMITEHNS.

Hanuune ymenui

npoBOAUTL 3KCNepu-
MeHTanbLHoe uccre-
AOBaHWe NpPoLEeccoB U
fIBNeHuin, opopMnATb
pe3ynbTaTbl, WHTep-
npeTUpoBaTh UX.

He ymeer npoBoauTb
3KCrepuMeHTanbHoe  U1c-
cnefgoBaHvie NpoLieccoB M
ABMEHUN, ochopmMnATL
pe3ynbTaTbl,  WHTepnpe-
TMpoBaTb UX.

1. YmeeT npoBOANTL OTAENbHbIE 3Tanbl 3KCMEPUMEHTaNbHOIO UCCNeao-
BaHWA MPOLIECCOB U SBMEHWI, YCOBHO OPOPMNATb pesyrnbTaTthl, Ya-
CTUYHO MHTEPNPeTUPOBaThb WX.

2. YMeeT npoBoAUTb 3KCMepUMEHTanNbHOE UCCrneaoBaHe NpoLEeccoB U
SIBMIEHWIA B NOMHOM obbeme, WCMbITbIBAET He3HauYuUTenbHble 3aTpyaHe-
HVSA Npy ohOPMIEHNN Pe3yNbTaToB U NX UHTEPNPEeTaLMK.

3. YmeeT npoBoaMTb 3KCMepMMEHTanNbHOe UCCreaoBaHne npoLeccoB U
SBMEHWI B MOMHOM obbeme, 0popMnATb pe3ynbTaTbl U MHTEPNPETUPO-
BaTb UX.

Hannune HaBbikoB
(BnageHve  onbl-
TOM)

NOCTaHOBKM aKcne-
pumeHTa (HaTypHoOro,
BbIYUCITUTENBHOIO,

WMUTaLIMOHHOIO 7]
Ap.), obpaboTtku pe-
3ynbTaToB  3KCnepwm-
MeHTa, ux odopmne-
HUA B yAOOHOM M no-
HATHOM Buae (B Tom
yucne C MNOMOLLbIO
nporpammHoro ob6ec-
nevyeHnsi nepcoHanb-
HOro KomnbtoTepa).

He Bnapeer HaBblkamu
NMOCTaHOBKMN 3KCNEepUMeH-
Ta (HaTypHOro, BblYMCAK-
TENbHOro, UMUTALMOHHOTO
u gp.), obpaboTku pe-
3ynbTaToB 9KCMEPUMEHTa,
nx odpopmneHns B yaob-
HOM W MOHSATHOM BuZe (C
MOMOLLbIO  MPOrPaMMHOrO
obecneyeHns nepcoHanb-
HOro KoMrbtoTepa).

1. Bna,qeeT ANEeMeHTapHbIMN HaBblkaMW MNOCTAHOBKU 3KCNepuMeHTa
(HaTypHOro, BbIYUCMUTENBHOTO, WUMUTALMOHHOTO W Ap.), UCMbITbIBAET
3aTpyAHeHns npu obpaboTke pe3ynbTaToB IKCMEpUMEHTa, UX odopM-
neHvs B YAOOHOM M MOHATHOM BuAe (C MOMOLLbIO MpOrpamMmmHoro obec-
neyveHns NepcoHanbLHOro KoMnbtoTepa).

2. BnageeT HaBblkaMn MOCTAHOBKM 3KCMEpPUMEHTa (HaTypHOro, BbIYMC-
NNTENbHOro, UMUTAUMOHHOIO " ,up.), NCNbITbIBAET HEe3Ha4duTeslbHble
3aTpyAHeHns npu obpaboTke pesynbTaToB IKCNEepUMeHTa, ux odopM-
neHus B yAO6GHOM ¥ MOHSATHOM BMAe (C MOMOLLIO NporpamMmmHoro obec-
neYyeHVs NepcoHarnbLHOro KOMMbIOTEPA).

3. YBepeHHO BnajeeT HaBblkamy MOCTaHOBKW 3KCMEPUMEHTa (HaTypHO-
ro, BbIYMCMUTENBHOTO, MMWUTALMOHHOMO 1 Ap.), 06paboTku pe3ynbTaToB
SKCNepumMeHTa, ux ocbopmneva B y,D,06HOM N NOHATHOM Buae (C nomo-
LI MPOrpaMMHOro 06ecnevYeHnst NepcoHanbHOro KOMMNbKTEpPa).

MHAMBUAYyansHoe
3afaHue, KoH-
TponbHasi pabo-
Ta, TECTUpOBa-
HVe, NTorosoe
TEeCTUpOBaHMe.

MD-2onk1

MonHoTa 3HaHun

BO3MOXHble CMOCOObI
(TabnuyHoro, rpadwm-
yeckoro M Aap.) npea-
CTaBneHUsi Hay4HOW
nHdopmaumm, OCHO-
Bbl paboTbl ¢ 6azamu
AAHHbIX.

He 3HaeT BO3MOXHbIX
cnocoboB  (TabnuuHoro,
rpacuyeckoro v ap.)
npeacTaBneHnss  Hay4Hom
MH(OPMaLuM, OCHOB pa-
60TbI ¢ 6azamMy AaHHbIX.

1. MoBEepPXHOCTHO OPUEHTUPYETCA B HEKOTOPbIX cnocobax npencTasne-
HWUSA Hay4HOW MHdOpMaLmK, oCHoBax paboTbl ¢ 6a3aMmn AaHHbIX.

2. CBobogHo opueHTUpyeTcs B cnocobax (TabnuyHom, rpadpmyeckom u
Ap.) NpeAcTaBneHust Hay4yHow nHopmaumn, ocHoBax paboTkl ¢ 6azamu
[OaHHbIX.

3. B coBeplueHcTBe Bnageet cnocobamu (TabnuyHbiM, rpaduyeckum n
Ap.) NpeacTaBneHns Hay4Hon nHdopmMauum, ocHoBamu paboTel ¢ 6a3a-
MW [@HHBbIX.

Hanuuue ymeHui

npeacTaBnATbL Hayu-
Hyl0 WHdopmauuo B
Tabnu4yHomMm, rpadwm-
YyeckomM M Ap. BuAaax,
co3paBatb 6a3bl AaH-
HbIX.

He ywmeeT npegcraBnsitb
Hay4Hyl MHdOopMaLuo B
TabnuyHom, rpacdhmyeckom
M Op. BMaax, co3faBaTb
6a3bl AaHHbIX.

1. YMeeT npeactaBnsTb HayuyHyl MHdopmauuio B TabnuuHom Buae,
NIoxo opueHTUpyeTcs B 6a3zax AaHHbIX.

2. YMeeT npencTaBnATb HayyYHyo MHopmMaumio B TabnmyHom u rpacum-
4YeckoM BuAaax, co3gaeT npoctenwme 6a3bl AaHHbIX.

3. YMeeT npeAcTaBnsitb HayuHy MHGOpMauuio B TabnumuHom, rpacum-
YeCKOM U Ap. BUAax, co3fasaTtb 6a3sbl JaHHbIX.

Hanuuve HaBbIkOB
(BnageHve  onbl-
TOM)

COCTaBrieHUsi M 3a-
NnonHeHus Tabnuu,
nocTtpoeHus ava-
rpaMm u rpadmkoB u
T. 4., paboTbl c 6a3a-

He Bnageet HaBblkamu
COCTaBIfIEHWs1 U 3anorHe-
HUA Tabnuu, NOCTPOeHMWst
avarpaMMm U rpadukoB u
T.4., pabotbl ¢ 6aszamu

1. Bnageet anemeHTapHbIMW HaBblkaMW COCTaBMEHWSI U 3amnorfHeHus!
Tabnuu, NOCTPoeHus anarpamMmm u rpacdukoB u T. 4., paboTel ¢ 6a3amu
OaHHbIX.

2. BrnapgeeT HaBblkaMu COCTaBMEHUsI U 3arofiHeHus1 Tabnuy, noctpoe-
HUS1 guarpaMmm v rpacpykoB U T. 4., UCMbITbIBAET HE3HAYMTENMbHbIE 3a-

OTyeT no nabo-
paTopHon pabo-
Te, KOHCMEKT,
nHavBMayarnbHoe
3afaHune, KoH-
TponbHas pabo-
Ta, TeCTMpOBa-
HWe, UToroBoe
TeCcTUpoBaHue.
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MU OaHHbIX.

OaHHbIX.

TPyAHeHus npu paboTe ¢ 6azamMu AaHHbIX.
3. YBepeHHO BrnageeT HaBblkaMU COCTaBIIEHWSI W 3anonHeHust Tabnuu,
NoCTPOEHUs Anarpamm 1 rpadpukos 1 T. 4., paboTbl ¢ 6azaMu AaHHbIX.
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2. CprKTypa yqe6|-|oi1 paGOTbI, cogepxaHue U TPyaoeMKOoCTb OCHOBHbIX 3JieMeHTOB ANCUUNIIUHDbI

2.1. Opral-msauuom-laﬂ CTPYKTypa, TPyaOeMKOCTb U NJjlaH nudyv4yeHnsa gucumnniinHbl

TpygooemKocTb, Yac

cemecTp, Kypc*

Bup yebHom pabotel 0YHasg copma 3a04Hasa popma
2 cem. 3 cem. 1 Kypc 2 Kypc 2 Kypc
1. KoHTakTHasa paboTta 84 72 2 8 8
1.1. AyauTopHble 3aHATHA, BCEro 62 50 2 8 8
- nekunun 18 18 2 2 2
- MpaKTU4eckue 3aHATUSA (BKINOYas ceMmnHapbl) 18 8
- nabopaTtopHble paboTbl 26 24 6 6
1.2. KoHcynbTaumm (B COOTBETCTBUMN C Y4E€OHbLIM NNaHoOM) 22 22
2. BHeayauTopHas akageMuyeckas paborta 24 36 34 60 96
2.1 ®ukcupoBaHHble BUAbl BHeayAUTOPHbLIX CamMoOCTOS-
TenbHbIX paboT:
BeinonHeHne w cpada/3awmrta  MHAVBMAOYaNbHOro/rpynnoBoro
3aJaHusa B Buge**
- HOuBMAyanbHoe 3agaHue 6 9
- KOHTponbHasi paboTa (3ao4Hoe) 34
fn.tz’l CamocTtosiTenbHOe U3y4yeHMe TeM/BONpPOCOB Nporpam- 7 34 20 22
2.3 CamonofroToBka Kk aygUTOPHbIM 3aHATUAM 10 20 20
2.4 CamonoAroToBKa K y4acTUIO U y4acTue B KOHTPOJIbHO-
OLIeHOYHbIX MEepPOoNpPUATUSAX, NPOBOOUMbIX B pamMKax TEKyLLe- 6 10 20 20
roO KOHTPOMS OCBOEHUS AUCLUUMNMWHBI (3@ UCKITIOYEHUEeM
y4YméHHbIx 8 . 2.1 —2.2):
3.1 NMony4yeHue 3a4€Ta NO UTOram OCBOEHUSI AUCLIUMIIUHbI X 4 4
OBLUAA TpymoemkocTb Auc- ::f::_:_Hble 108 108 316 2 108
LUMMNNWHBbI: 3 3 2 3
eAVHULbI
lNpumeyaHue:

* — cemecmp — AN O4HOW U OYHO-3a04YHO POPMbI 0BYYEHUS!, KYPC — ANS 3a04HON POpPMbI 0BYYeHUs;

** — KP/KIM, pedepaTta/acce/npe3eHTauun, KOHTponbHOW paboTbl (4ns obyyarolmxcs 3ao4How dopmbl 0byyeHust), pac-

YyeTHo-rpacunyeckor (pacyeTHo-aHanNUTUYeckomn) paboTbl 1 ap.;

2.2. YKpynHeHHas cogepkaTeribHasi CTPYKTypa y4e6HOM QUCLMNNUHLI U obLlas cxema eé peanusa-

UMM B yyeGHOM npouecce

TpynoemKocTb pasgena v ee pacnpegeneHuve no Bu- . 5
4am yyebHol paboThl, Yac. é - T ,<'2 T
AyauTopHasi paboTa BAPC o3 = 2 §
5 o
Homep u HaumeHoBaHWe © x o < . 2 g °§’ g
pasgena S ® 2 S o X o S
- s 59 I = e 3 8o Do o d
y4eBHOM ANCUMMNINHDI. J|o|S|82s g ) o g d Qe EQS ¢
YKpynHeHHble TeMbl pasaena © |e|JF|Z2EF E 2 9] S o Q x 558
O |8|loleEs 2 = 8 | 3° S 3 S x
E g z e) o < 1 g_ S B o 3
o © © 5 5 T o F 5 _g_ a
C ™ g < =% Z
1 2 314 5 6 7 8 9 10 11
OuHas hopma oby4yeHus (2 cemecTp)
1 [MexaHuka 39 (24| 6 6 12 7 8 2 KoHTponbHas | YK-1,
pabota OrK-2
2 |MonekynsipHas dusuka n Tep- 31 |16 4 6 6 7 8 2 TectupoBaHme| YK-1,
MOAMHaMMKa OrllK-2
3  |OneKTpnyecTBo U MarHeTU3m 38 22| 8 6 8 8 8 2 KOHTponbHas | YK-1,
pabota OrK-2
MpomexyTouHas aTTectaums x | x x x x x x 3aver
Utoro no aucumnnuHe| 108 |62 | 18| 18 26 22 24 6
OyHas popma obyyeHus (3 cemecTp)
4 |Kone6aHusa 1 BOMHbI 29 (12| 4 2 6 7 10 3 TectupoBaHue| YK-1,
OrK-2




5 |Ontuka 58 30|12 4 14 8 20 3 TectupoBaHue| YK-1,
OrK-2
6 |ATOMHasa u agepHasa dmaunka 21 | 8| 2 2 4 7 6 3 TectnpoBaHue| YK-1,
OlK-2
lMpomexyToyHas aTTecTauusi x | x x x x x x 3a4eT C OLeH-
KOW
Utoro no aucumnnuHe| 108 | 50 | 18 8 24 22 36 9
3ao4Has chopma oby4yeHus (2 Kypc)
1 |MexaHuka 34 | 4] 2 2 30 KOHTponbHas | YK-1,

pabota OrK-2

2 |MonekynsipHas dwuauka n Tep- 33 (3|1 2 30 TecTupoBaHue| YK-1,
MOOuHaMuKa Or1K-2
3 | OneKkTpnyecTBo M MarHeTu3m 37 | 3|1 2 34 KOHTponbHas | YK-1,

pabota OrK-2

MpomexyTouHasn aTTecTaums 4 x | x x x x x x 3aver
Utoro no gucumnnuue| 108 | 10| 4 6 94
3aoyHas cpopma ob6y4eHus (2 Kypc)
4 |Koneb6aHus 1 BOMHbI 35 (3|1 2 32 10 |TecTupoBaHue| YK-1,
OrK-2
5 |Ontuka 35 (3|1 2 32 10 |TectupoBaHue| YK-1,
OlK-2
6 |AToMHas u sgepHas duanka 34 | 2 2 32 14 |tectnpoBaHue| YK-1,
OrlK-2
lMpomexyTouHasa aTTectaums 4 x | % x x x x x 3ayeT c oueH-
Kowm
Utoro no gucumnnuHe| 108 | 8 | 2 6 96 34

3. Obwue opraHM3auMoHHbIe TpeOboBaHUS K y4ebHoM paboTe obyyvarouierocs
3.1. OpraHusauus 3aHATUIM U TpeboBaHUA K y4ebHoM paboTe obyyvarouierocs

OpraHunsaums 3aHaTMN N0 OUCLMNIIMHE HOCUT UUKNU4Yeckuin xapaktep. Mo wectn pasgenam npegy-
CMOTpEHa B3aMMOyBsi3aHHaaA Lienoyvka y4ebHblx paboT: nekums — nabopatopHoe / NpakTUyeckoe 3aHATne —
camocTodATenbHas paborta obydvalrowmxca (ayauTopHas M BHeayauTopHasl). Ha 3aHaTusAx crygeHdeckas
rpynna nonyvaet 3agaHus u pekoMmeHgauuu.

[ns cBOEBpEeMEHHON MOMOLLM OBy4aloLWMMCs Npu U3y4eHUn OUCLUNnHLI Kadeapon OpraHuM3yoTcs
MHOVBMAYaAlNbHbIE U FPYNMNOBbIE KOHCYNbTAL MK, YCTaHaBNUBAETCA BpeEMS NpremMa BbINOMHEHHbIX paboT.

YuutbiBasd cTaTtyCc QUCLMNIIMHBI K €€ U3YYEHUIO NPEeabABAIOTCA Creaylolne opraHn3aunoHHbIe Tpe-
boBaHus:

- obsasaTtenbHoe nocelleHne oby4aroLmMMCst BCEX BUOAOB ayaUTOPHbIX 3aHATUN;

- Be[eHue KOHCMNeKTa B Xoe NEeKUNOHHbIX 3aHATUN;

- Ka4yeCTBEHHasl CaMOCTOATElNbHAasi NOArOTOBKA K MPAKTUYECKUM M NabopaToOpHbIM 3aHATUAM, aKTUB-
Hasi paboTa Ha HuXx;

- aKTMBHas, pUTMUYHAsA CamMOCTOSTENbHas ayauTOpHas n BHeayguTopHas paboTa obydatowlerocs B
COOTBETCTBMM C NITaHOM-TpadorMKoM, NpeacTaBeHHbIM B Tabnuue 2.4; CBOEBpeMEHHas caaya npenojaBa-
TEmN OTYETHbLIX AOKYMEHTOB MO ayAUTOPHbLIM M BHEAyOUTOPHBLIM BMAaM pador;

- B CMy4yae Hanmuums NponyLeHHbIX 0byyalLWwmmcs 3aHATUIA, HEOBX0ANMO NONYYMTb KOHCYNbTaLUMIO NO
noaroToske U ohopMNEHUIO OTAENbHbBIX BUOOB 3aaHuUMN.

[ns ycnewHoro OCBOEHMS AWCUMMIUHBI, obydarowemycsa npegnaraiotcd yvyebHo-MHpopmMaunoHHbIe
WCTOYHUKM B BUZE y4ebHoN, ydeOHO-MeTOaNYECKOM NMTEpaTypbl N0 BCEM pasgenam.

3.2 YcnoBus nony4vyeHusi 3aveta

3ayeT aBnseTca opMoN KOHTPOISA, KOTOPbLIV BbICTaBNseTcs oOyyatowemycsi cornacHo MNonoxeHuto o
TeKyLlen, NPOMeXyTOYHOW aTTecTauum ctyaeHToB u cnywatenen 8 ®re0Y BO Omckoro MAY, BbINONHUB-
Lwemy B NonHoM obbeme Bce nepeyncrieHHble B N.2-3 TpeboBaHus Kk yyebHon paboTe, BbINOMHUBLLEMY WH-
AnBuayansHoOe 3aJaHne C OLEHKOW «3a4yTeHOo». B criyyae He nonHoro BbIMOMHEHUS YKa3aHHbIX YCNOBMWI MO
YBaXXUTENbHOWN NPUYMHE, 00yYaloLeMycsi MOTyT ObiTb NPeAnoXeHbl OTAENbHbIE 3a4aHNs MO MPONYLLEHHOMY
y4yebHoMy maTepwmany.
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4. JleKUNOHHbIe 3aHATUSA

Ons n3yvyarowmx AnCunniimHy YntarTca nekumn B COOTBETCTBUM C NilaHOM, npeactaBiieHHbIM B Tab-

nvue 3.
Tabnuya 3 - JleKUMOHHBbIN KypC
Howmep TpyooemkocTb No pas-
o < .qf;g, Wcnonbsyemble
g é Tema nekummn. OCHOBHbIE BOMPOCHI TEMbI WNHTEPaKTMBHbIE
) o OyHas 3aoyHas copmebl
=3 = chopma thopma
2 cemecTp (04HOE) 1 2 Kypc (3a04HOE)
1 1 MexaHuka 1 ee ocHoBHble pasaenbl. OCHOBHbIE NOHATUSA 2 2 Jlekumns-
1 Moaenn mexaHukn. OCHOBHbIE MOHATUS KUHEMATUKN BU3yanu3auus.
noctynaTtenbHoro AsmkeHnsi. OCHOBHbIE MOHATUS KUHE-
MaTUKM BpallaTeslbHOro ABMXEHUS. Y paBHEHUS KnHEMa-
TUKM MOCTYNaTENbHOrO 1 BpalaTenbHOro ABMKEHUs.
2 OCHOBHbIE MOHATUSI AUHAMUKX MOCTyNaTeNnbHOro ABU- 2 Tekuns-
KeHus. 3akoHbl HbtoToHa. OCHOBHbIE NOHATUS ANHAMMU- BU3yanusaums.
K1 BpallaTenbHoro aAsmxkeHnsi. OCHOBHOWM 3aKOH AnHa-
MUKW BpallaTensHoOro AmxkeHus. MexaHuka xunakocten
1 ra3oB. [laBneHve B XNOKOCTU U ra3e. YpaBHEHNE He-
pa3pblBHOCTW. YpaBHeHue bepHynnu n cnegcteums 13
Hero. BA3kocTb (BHYTpPeHHee TpeHue). llaMmmnHapHbIn n
TYpOYNEHTHBIN PEXUMbI TEYEHUS XuakocTen. Metoabl
onpegeneHust BA3KOCTU. [BMKeHNE TeN B XXUAKOCTSX U
rasax.
3 3aKoHbl COXpaHeHUs B MexaHuke. AHanorus gopmyn 2 Tlekumnsa-
OVNHaMVKKN NS NocTynaTenbHOro 1 BpallaTenbHOro BU3yanu3auus.
OBVDKEHUS.
2 4 MonekynspHas cdusuka n TepMmoguHamuka. Ctatuctm- 2 1 Jlekums-
Yeckuii U TepMoAMHaMMYECKMIA MeTOAbI UCCreaoBaHMS. BU3yanusauus.
OCHOBHbIE MONOXEHNS MOEKYNSIPHO-KUHETUYECKON
Teopun. OcHoBHoe ypaBHeHne MKT n cneacTteus ns
Hero. YpaBHeHMs COCTOSIHUA MAearnbHOro rasa. fABnexHus
nepeHoca.
5 OcHOBHbIe NOHATUS TepMoanHamukn. Nepeoe Havano 2 TNekuus-
TepMOoAMHAMUKLA U MPUMEHEHME ero K pasnnyHbIM raso- BU3yanusauus.
BbIM npotieccam. Kpyrosble npouecchl 1 nx knaccugu-
kauus. MpuHUMN 4enCcTBMS TENNOBOW M XONO4MBHON
mawwmHbl. Linkn KapHo. CpaBHeHue koadduumeHToB
NnosiIe3HOro AencTeus.
3 6 OnekTpuyeckuin 3apsag 1 ero cBomcTea. 3akoH KynoHa. 2 1 Jlekuuga-
OnekTpocTaTuyeckoe Mnose 1 ero XapakTepPUCTUKK. BU3yanu3auus.
CBsi3b Mexay HanpspKeHHOCTbLIO U MOoTeHumanom. Teo-
pema Naycca n ee NnpumeHeHue.
7 MpoBOAHMKN 1 ANINEKTPUKN. DNEKTPOEMKOCTb, KOHAEH- 2 TNekuus-
catopbl. ConpoTuBneHne NPOBOOHNKOB 1 €ro 3aBUCU- BU3yanu3auus.
MOCTb OT TemrnepaTypbl. YCroBuMs CyLLECTBOBAHMS TOKa.
Cwuna Toka, nnoTHocTb Toka, SAC. 3akoHbl Oma. 3aKoHbI
[xoynsa — JleHua, MOLLHOCTb TOKa.
8 MarHuTtHoe none. Bsanmogencrteue TokoB. 3akoH AMmne- 2 JNekuuns-
pa. 3akoH buo — Caeapa — Jlannaca n ero npumeHeHue. BU3yanusauus.
Cwuna JlopeHua. [NoTok BeKTopa MarHUTHOW MHOYKLUWW.
PaboTta no nepemeLlLeHnto NPoOBOAHUKA C TOKOM B Mar-
HWTHOM none. MarHnTHble CBOMCTBA BeLecTBa.
9 SABneHne anekTpoOMarHUTHOM NHAYKUMKN. CaMonHAYKUWS, 2 Jlekumns-
B3aMMHas MHAYKUUS, MHOYKTUBHOCTb. YpaBHeHus Makc- BU3yanusauus.
Benna. TpaHcgopmaTtopbl. [eHepaTopbl U aneKTpoasu-
ratenu.
O6Lasn TpyAoEMKOCTb NEKLUMOHHOIO Kypca 18 4 X
Beero niekuui no yq.eGHom Ancun- yac M3 HUX B MHTEpaKTUBHOM hopMe: yac
nivHe:
- OYHas popma 00yyeHus 18 - OYHas popma 0byyeHus 18
- 3a04Has chopma obyyeHus 4 - 3a04Has hopma obyyeHus 4

3 cemecTp (04HOE), 2 KypC (3a04HOE)
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4 MapmMoHu4yeckne He3aTyxawLuue konebaHus n ux 2 1 Jlekumsi-
napameTpbl. CBOGOAHbIE HE3aTyXaloLme konebaHns BU3yanusauus.
MaTepUarnbHOWM TOYKM U NX XapakTepuctukn. MasTHu-

Ki (NMPY>XUHHBIA, (OU3NYECKUIA, MaTEMATUYECKUIA) U
konebartenbHbIN KOHTYP. CBOOOAHbIE 3aTyXatoLme
konebaHusa 1 nx aHanus. Anepuoguyeckue npouec-

Cbl. BbIHyXaeHHble konebanus u nx aHanus. Cnoxe-
HMe konebaHu ogHOro HanpaBneHUsa 1 OOUHAKOBOMN
YactoTbl. CnoxeHne konebaHui ogHOro Hanpasrne-
HMs ¢ 61M3KMMK YacToTamn. bruenus.
BonHoBble npouecchl n nx knaccudukaums. BonHo- 2 Jlekunsi-

BOE ypaBHeHVe. XapakTepucTuku BonH. MNpoctpaH- BU3yanusauus.

CTBEHHbIV NEPEHOC 3HEPTUN BOMHOWN. dnekTpomar-
HUTHbIE BOMHbI U UX cBOWCTBA. LLikana anekTpomar-
HUTHBIX BOJTH.

5 SOnemeHTbl reoMmeTpudeckon onTnkn. OCHOBHbIE 3a- 2 1 Jlekunga-

KOHbl rEOMETPUYECKOIN ONTUKU. FABNEHME MOSHOIOo BU3yanusauus.
BHYTPEHHero otpaxeHus. MNpuamsbl. JInH3bl. Xog ny-

yer. dopmyna TOHKOWM NWH3bLI. ONTUYeckasi cuna.

WHTepcepeHums ceeta. PacyeT uHTepdepeHUnoH- 2 Jlekums-
HOW KapTWHbI OT ABYX MCTOYHWUKOB. MHTepdepeHLms BU3yanusauus.
B TOHKMX nneHkax. Konbua HeloToHa.
Ondpakumsa ceeta. MpuHumn MNonreHca — GpeHens. 2 Tlekumnsa-
MeTtog 30H PpeHens. Audpakuma GpayHrodepa Ha BU3yanusauus.
ofHon wenu. udpakumnoHHas pelwweTka. Paspelia-
toLas cnocobHOCTb onTuyeckoro npubopa.

MNonapusauuna ceeta. ECTeCcTBEHHbIN U NONAPU30- 2 JNlekunsi-
BaHHbIV cBeT. 3akoHbl BprocTepa n Mantoca. MNons- BU3yanusauus.
pouabl U UX NpMMeHeHne. BpalleHne nnockocTu no-

nspusaumm.
KBaHTOBas npupoaa uanyyeHus. Tennosoe nanyye- 2 Tlekumsa-
HME U ero xapakTepucTuku. AGCOMNIOTHO YepHoe Te- BU3yanusauus.
no. 3aKoHbl TENIOBOrO U3MyYEHUS.
doToadhdekT. 3akoHbl CToneToBa. Addekt Komnto- 2 Tekuns-
Ha. CBeToBoe aaBneHue. KopnyckynsipHo — BONTHO- BU3yanusauus.
BOWN Ayanvam.

6 ATtom Bogopoaa no Pesepdopay — bopy. MNMpoucxox- 2 Jlekuuga-
OEeHVe NUHeyaToro cnekTpa sogopoaa. CepuansHas BU3yanu3auus.
dopmyna. AnemeHTbl huanku atomHoro sgpa. Uso-

Tonbl. PagnoaktmBHocTb. [NpaBuna cmeLeHus.
AnepHas peakuums. 3aKoHbl COXpaHEHUS B SAEPHbIX
peakuusix. LlenHas peakuus aenexusi. Peakunsi CuH-
Tesa. [lyannsm ceoncTts matepuun. Teopus ae bpon-
na. CooTHowweHne HeonpeaeneHHocTten enseHbep-
ra. YpasHenve LpeavHrepa. PelweHve ypaBHeHus
LpeavHrepa onst HEKOTOPLIX CIyYaeB.
O6Las TpyA0eMKOCTb NEKLIMOHHOTO Kypca: 18 2
Obwas TpyaoeMKOCTb NTIEKLUMOHHOrO Kypca 36 6 X
Bcero nekuun no y4yebHom gucunnnmHe: yac V13 HUX B MHTEpaKTMBHOW dhopMe: yac
- 04Has dopma 0by4eHus 18 - 04YHas popMa 0byyeHust 18
- 3a04Has hopma obyyeHus 2 - 3a04Hasn popma obyyeHust 2
MpumeyvaHus:

- MaTepuanbHo-TEXHUYECKoe oGecneyeHne NEKLMOHHOro kypca — cM. Mpunoxexue 6.

- obecrneyeHne NEKUMOHHOro Kypca y4ebHol, y4ebHO-MeTOaNYECKOM NUTEPATYPON N MHbIMU BMONMOTEYHO-
MHOPMALMOHHBIMW pecypcamn 1 cpefcTBamm obecneveHnss obpasoBaTenbHOro npouecca — cm. Mpunoxernsa 1 n 2.

5. npaKTVI‘-IeCKVIe 3aHATUA No gucuuniinHe n nogrotToBkKka K HUM

I'IpaKqueCKme 3aHATUA NO KypCy NpoBOOATCA B COOTBETCTBMU C NiiaHOM, npencrtaBlieHHbIM B Tab-

nvue 4.

Tabnuua 4 — MNpuMepHbIN TEMATUYECKUI MaH NPaKTUYECKNX 3aHSATUI NO pasgenam y4ebHom AnCUnnnHbI

Ne

Tema 3aHaTUSA /

MpviMepHble BoMpock! Ha obcyxaeHne

TpyooemkocTb no
pasgeny, yac.

Mcnonb3yemble | CBs3b 3aHSA-
MHTEpPaKTMBHLIE | TUA ¢ BAPC*
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. (4na ceMmHapckux 3aHATU) dopmbI™*
£Eg | g
g = E o4yHast 3a04Has
i) z dopma dopma
a2 | o
1 2 3 4 5 6 7
2 cemecTp (04HOE)
PeweHue 3aday Ha memy «MexaHuka» YyebHasa guc- ocCr
1 1 | 1. 3agaym Ha Temy «KnHematumka» 2 Kyccus.
2 | 2. 3aga4v Ha Temy «OduHamuka» 2
3 | 3. 3agauu Ha Temy «3aKoHbI COXpaHEeHUs» 2
PeweHue 3ada4y Ha memy «MornekynspHas - YyebHasa auc- ocn
2 gu3uKka u mepMoOUHaMUKa» Kyccus.
4 | 1. 3aga4m Ha Temy «MonekynspHas guavika» 3
5 | 2. 3aga4v Ha Temy «TepMmognHammuka» 3
PeweHue 3aday Ha meMmy «Qrnekmpu4ecmeo» 3 YyebHasn auc- ocn
6 1. 3a4a4v Ha TemMy «QnekTpocTaTukan Kyccus.
2. 3agaun Ha TeMy «[1OCTOSHHBIN 3anekTpuye-
3 CKUIA TOK»
7 | PeweHue 3agay Ha Temy «MarHeTuam» 3 - YyebHasa guc- ocn
1. 3agaym Ha TeMy «MarHuTHoe none» Kyccus.
2 3afjaun Ha Temy «OneKkTpoMarHUTHas MHOYK-
ums»
Bcero npaktnyeckmx 3aHATU No AUCLUNMNHE: yac. M3 HMX B MHTEPaKTMBHON (hopMe: yac.
- 0OYHas popma 0byyeHus 18 - 04Haga popma obyyeHust 18
- 3a04Hasa opma obyyeHus - 3a04Hasn popma obyyeHus
B TOM Yncne B hopmMe CEMUHAPCKNX 3aHATUI
- 0OYHas hopma 0byyeHus
- 3a04Has popma obyyeHust
3 cemecTp (04HOE)
4 5 | PeweHue 3alday Ha memy «KonebaHusi u 8or- 2 - YyebHasa guc- ocn
HbI» Kyccus.
1. 3agayu Ha Temy «KonebaHus»
2. 3apgaym Ha Temy «CnoxeHue konebaHuni»
3. 3agayu Ha Temy «BonHbl»
5 6 | PeweHue 3alda4y Ha memy «eomempuyeckasi 2 - YyebHas auc- ocn
onmukax Kyccus.
1. 3apgaun Ha TeMy «3aKOHbl reoMeTpUYEeCcKon
ONTUKNY
2. 3agaym Ha Temy «JInH3bI»
3. 3agayu Ha Temy «3epkanay
7 | PeweHue 3aday Ha memy «KeaHmoeasi onmu- 2 - YyebHasa guc- ocn
Ka» Kyccus.
1. 3aga4vm Ha TeMy «PoToadpeKkT»
2. 3agaym Ha Temy «TennoBoe M3ny4yeHve»
3. 3apaum Ha Temy «BsaumopgenicTeue ceeTa C
BELLECTBOM»
6 8 | PeweHue 3ada4y Ha meMmy «AmomHas u sidep- 2 - YyebHas auc- ocn
Hasi pusuka» Kyccus.
1. 3apgaun Ha Temy «Teopusa aToma Bogopoda
no bopy»
2. 3agaym Ha TeMmy «CTpoeHne aTtoMHOro sapa»
3. 3agayu Ha Temy «PagmoakTMBHOCTbY
Bcero npaktuyeckmx 3aHATUA No AUCLUMNMMHE: | 4ac. M3 HMX B MHTEPaKTMBHOWN dhopMe: yac.
- 04yHas dopma 06y4eHus 8 - 04yHas dopma 0by4eHus 8

- 3a04Has chopma obyyeHus

- 3a04Has chopma obyyeHus

B TOM Yucne B popmMe CEMUHAPCKNX 3aHATUN

- 04Hasi hopma oBydeHus -

- 3a04Has oopma oby4yeHus! -

* YcroeHble 0603HaYeHuUs:
OCI - npepgycmoTpeHa obsa3aTenbHas caMonoarotoBka k 3aHaTuio; Y3 CPC — Ha 3aHATUMM BbigaeTcs 3adaHne Ha KoHKpeTHyto BAPC;
MNP CPC — 3aHsiT1e cogepxaTenbHo 6asmpyeTcst Ha pe3ynbTaTax BbIMONHEHUst oby4YaloLmMcs KoHkpeTHon BAPC.

** B T.4. MpuW ncnonb3oBaHum matepuanos MOOK «HassaHue», Ha3BaHue BY3a-paspaboTuunka, Ha3BaHue nnatdopMbl U cobifika Ha
Kypc (C yka3aHvuem gatbl nocrnegHero obpalieHust)

lNpumeyvaHus:

- MaTepuanbHO-TEXHUYeckoe obecneyeHne NpakTUYECKUX 3aHsTuiA — cM. MpunoxeHue 6;
- obecrneyeHne NPaKTUYECKUX 3aHATUI y4yebHOoW, y4eBGHO-MeToauyeckon nuTepaTyport U UHbIMKU BGUBNMOTEYHO-MHOPMALMOHHBIMU

pecypcamu 1 cpeacTeaMu obecneveHnsi obpasoBaTenibHoro npouecca — cM. Mpunoxexus 1 m 2.
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MogroToBka 06yYaOLMXCA K MPAKTUYECKUM 3aHATUSIM OCYLLECTBIISIETCS C y4eTOM OBLLen CTPYKTYpbl
y4yebHoro npouecca. Ha npakTuyeckmx 3aHATUAX OCYLLECTBISETCA BXOAHOW W TEKYLMIA ayouTOPHbLIA KOH-
TPOJb B BUAE TECTUPOBAHUS UIN KOHTPOSbHOM paboThl, MO OCHOBHbBIM MOHATUSIM AUCLMMNIUHDI.

lMoaroToBKa K MPaKTUYECKUM 3aHATUS NMOApa3yMeBaeT BbINOfMHEHNE JOMALLHEro 3a4aHns K oyepea-
HOMY 3aHSATWIO NO 3ag4aHuaM nNpenogaBaTensi, Bbl4aBaeMbIM B KOHLE NPeablayLero 3aHaTus.

ﬂ,]‘lﬂ OocyLleCTBlieHuA pa60Tb| MO NoAroToBkKke K 3aHATUAM, HeOGXOJJ,I/IMO O3HaKOMUTbCA C MeToaun4e-
CKMMW yKa3aHunaMn no gucumnnunHe, BHUMaTeslbHO O3HAaKOMUTBLCA C nMTepaTypon N 3NEeKTPOHHbIMU pecyp-
CaMu, C pekomeHaaumamMm no noarotoBke, Bonpocamn gna CaMOKOHTPONA.

6. TABOPATOPHbIE 3AHATUA NO AUCLUUNITUHE U NOATOTOBKA OBYYAIOLLEITOCA K HUM

Howme 3
P Cesiab ¢ BAPC 2
o
4
o s 153
— x I )
o TpyaoemkocTb a = 3
& = = o) I
= = JIP, vac. S 2 o
_ = =
x n =8 o L =
I = o o + 4
© o c -1 0 x @
* “© (<] . o + s Q
% g g Tema nabopaTopHoi paboThbl 29 % g E
5 g_ )g ((é E O m =
© o I Iz s 8 o
e 5 o S © o 2 3
g | & ¢ 258 | 3
o) g oyYHas | 3aoyHas o o >
© g p= @ a3
© © dopma | dopma o i
= © & s S
= [0) H cC
o © O
C (o] AN
1 2 3 4 5 6 7 8 9
2 cemecTp (04HOE) 1 2 KypC (3a04HOE)
1 1 1 Mopsgok 06paboTkn pesynbLTaToB Npu 2 - + - Pa6oTta B
NPSMbIX U3MEPEHUAX. napax.
2 2 OnpegeneHne reoMeTpuU4eckux pasme- 2 - + - Pa6oTta B
pOB TEN U BblYMUCIEHNE OLINGOK. napax.
3 3 M3y4yeHne oBmkeHns Tena 6poLleHHoro 2 - + - PaboTa B
nof yriiom K ropusoHTy. napax.
4 4 OnpepenexHve MOMeEHTa MHepummu Tena. 2 2 + - PaboTa B
napax.
5-6 5 M3yyeHne 3akOHOB COXpaHeHUst UM- 4 - + - Pabota B
nynbca v 3Heprum npu ynpyrom yaape. napax.
2 7 6 Onpegenexne koadhdpuumeHTa BA3KO- 2 2 + - Pa6oTta B
CTM XXNOKOCTMW. napax.
8-9 7 Onpepenexve koapdpuumneHTa lNyacco- 4 - + - Pa6oTta B
Ha ans Bosagyxa. napax.
3 10 8 MeToabl namepeHnsa ConpoTUBIIEHUNA. 2 - + - Pa6oTta B
napax.
11 9 OnpepneneHne yaenbLHOro cConpoTuene- 2 2 + - Pa6oTa B
HWUSi NPOBOAHMKA. napax.
12-13 10 OnpepenexHne  ropv3oHTanbHOW  CoO- 4 - + - Pa6ota B
CTaBNALWEN MarHUTHOro Nons 3emnu. napax.
Wtoro NP O6wias TpyaoemkocTs JIP 26 6
3 cemecTp (04HOE), 2 KypC (3a04HoE)
4 1 1 WccnepoBaHve 3aTtyxatowmx koneba- 2 2 + - Pab6oTa B
HUIA Ha NpuMepe (PrU3n4eckoro MasTHU- napax.
Ka.
2 2 ViccnegoBaHve 3aTyxaloLWmMx 3rnekTpu- 2 - + - PaboTa B
Yecknx konebaHui B KOHTYpE. napax.
3 3 Onpepenexune koadhdmumeHTa ynpyro- 2 - + - Pa6ota B
CTW NPYXWHbI. napax.
5 4-5 4 Onpepenexve nokasartens npenomne- 4 - + - Pa6oTta B
HWS1 XXMOKOCTEN Npy nomoLLm pedpak- napax.
ToMeTpa.
6 5 OnpepenexHve napaMeTpoB cobupato- 2 - + - Pa6oTta B
LLen NNH3bI. napax.
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7 6 OnpegeneHve AnNvHbI CBETOBOW BOSHbI 4 2 + - Pabota B
C NOMOLLbIO AN PaKLUMOHHONM peLLeTKM. napax.

8-9 7 OnpegeneHne KOHUEHTpauumn pactesopa 4 - + - Pa6oTa B
caxapa nonsipumeTpom. napax.

10 8 MccnegoBaHne CBOWCTB  BaKyyMHOrO 2 2 + - PaboTa B
poTO3NEMEHTA. napax.

6 11 9 WccnepgosaHue cBOMCTB dhoToanoa. 2 - + - PaboTa B
napax.

12 10 "pagyvpoBaHne MoHoXpomMaTtopa. 2 - + - Pa6oTta B
napax.

Wroro NP O6Lwasn TpyaoemkocTs JIP 24 6
MpumeyvaHus:

- MaTepuarbHO-TEXHUYECKOe obecneyeHre nabopaTopHOro NpakTukyma — cM. MpunoxeHue 6.
- obecrneyeHne NabopaTopHOro NpakTUKyMa y4ebHoI, y4eBHO-MeToaANYeCKON NUTEPaTYPO U UHBIMK BUBIMOTEYHO-
MHPOPMaLMOHHBIMU pecypcamMu 1 cpedcTeaMu obecneyeHus oGpasoBaTenbHOro npouecca — cM. MpunoxeHve 1 m 2.

Ha nabopaTopHOM 3aHATUM NPOBOAUTCH YCTHOe 06CyxaeHne uenen nabopaTopHon paboTel, MeTo-
AOB NM3MEPEHWU TON UM UHOW (ON3NYECKON BENMUYMHBI, UCNONBb30BaHUSA U3MEPUTENBHOIO U BCrioMoraTerb-
Horo obopyaoBaHus. Oby4atowmecs BbINONHAT nabopaTopHyo paboTy, 03HAKOMUBLUNCH CAMOCTOATENBHO
B pamkax BAPC ¢ meToaukon npoBegeHus nabopatopHomn paboTbl, NTOAroToBUB Tabnuubl Ans 3anucu name-
PAEMbIX 1 pacYeTHbIX BEMNWYMH, MOBTOPMB 3aKOHbI on3nKkn 1 popmynbl, Belpaxatowme mx. [penogasaTens
npoBepsieT NMUCbMEHHbINM OTYeT No nabopatopHown paboTte, BKNOYaOWMI Lenn nabopatopHon paboTsl, ne-
peyeHb obopyaoBaHus, HeobxoauMbIe ANS BbINOMHEHUS paboTbl cxeMbl 1 OpMyIbl, TabNuLbl N3MEPEHHbIX
W pacyeTHbIX BEMWUYMH, OTBETbl HA KOHTPOSbHbIe BOMNpOCkl. [pn odopmneHun nabopaTtopHon paboTsl Npu-
BETCTBYETCA MCNOSMb30BaHWe ANs1 NOCTPOEHUs rpadvKoB, BbINOMHEHMSA pacyeToB U odopmneHns Ttabnuy
nakeToB NpuknagHbix nporpamMM. OLeHKa BbICTaBNSAETCA MO LKane «3a4TeHo/ He 3a4TeHO».

Mpouecc BbINONHeHUsi NabopaTopHbIx paboT BkMYaeT B cebA TeopeTM4ecKyto MOAroTOBKY, 3Ha-
KOMCTBO C MpubopamMu 1 NpMHaANeXHOCTAMMW, MPOEKTMPOBaHUE 1 Mocrneayollee npoBedeHne onbita n ns-
MepeHui, YncnoByo 06paboTKy pesynbTatoB NabopaTtopHOro aKCNepuMMeHTa, aHanua nosny4YeHHbIX pe3ynb-
TaToB, HaNUcaHve oTyeTa Nno BbIMNOSHEHHON paboTe.

CamonogrotoBka obyyaroLwmnxcs K nabopaTtopHbIM 3aHATUAM OCYLLECTBSETCH B Buae NoAroToBKU K
nabopatopHbiM paboTam No 3apaHee M3BECTHbIM Temam K Bonpocam. OByyalowmmca npegnaraeTca usy-
YNTb TEOPETUYECKUI MaTepuan no Teme nabopatopHon paboTbl, BbIBECTM paboyune hopmyrbl, MOArOTOBUTL
NMMCbMEHHbBIN OTBET Ha KOHTPOJTbHbIE BOMPOCHI, MOBTOPUTbL OCHOBHbIE (POPMYFbl 1 (hU3nYecKne 3aKOHbI.

MNnaH oTyeTa No nabopatopHon paboTe:

1. HasBaHue nabopaTopHoi paboTbl;

2. Llenb nabopaTtopHoi paboThbl;

3. AlBneHus, npouecchl, NOMOXEHHbIE B OCHOBY 3TOW paboThl;

4. TepMuHonorus: Moaenu, puanyeckne NoHATUSA, puUsndeckne BenNnUUHbl (onpedeneHus, onpeae-
nsoLwme ypaBHeHus), NPUHLIMNGI U 3aKOHbI, POPMYribl CBA3K;

5. MpuHumnuaneHas n paboyas cxeMbl YCTaHOBKM;

6. PacuetHas copmyna;

7. Tabnuua n3mepsieMbiX U pacyeTHbIX BENTUYNH;

8. OueHka pe3ynbTaToB M3MEPEeHUN (CPaBHUTL C TabNUYHBIMKU 3HAYEHUAMU, OO BACHUTL BUA rpadu-
ka);

9. VICTOYHMKM oIMBOK 1 norpeLluHocTer (Mpy BbINOMHEHMU nabopaTopHon paboTkl, NpyU U3roToBne-
HUWN YCTaHOBKMN).

OT1ueT odopMmnsieTcs B OTAENbHOW TeTpagn Ha nevyaTHOM ocHoBe Ans nabopaTtopHbix paboT. MMyHk-
Tbl 1 — 6 BBINOMHSATCA AOMa, MPU TEeOPETUYECKON NOArOTOBKE, MYHKTbI 7-9 BbIMNOMHAKTCA Ha 3aHATUM, NO-
cne BbINOMHEHUS U3MEPEHUIN N PacYETOB.

Ona aHanusa pesynbTaTtoB HeOOXOAMMO COMOCTaBWUTb MNOfyYEHHble B pesynbTaTe 3KCnepumeHTa
AaHHble C OXnaaeMblMu pesyrbTaTamMu (BblTEKaoWMMK U3 BbiABUraeMomn rmnoTesbl dKCNepuMeHTa).

Mo pesynbTatam BbINOMHEHHOW paboTbl, Heo6xoAMMO caenaTb BbIBOA, B KOTOPOM AOMKHbl OblTh
OTpaxeHbl criegyoLlmne MOMEHTbI:

—  OOCTUrHyTa unu HeT uenb nabopaTtopHon paboTsl;

—  MNONny4YeHHble pe3ynbTaTbl U3MePSEMbIX BEMUYUH U UX NOrpeLlHocTn (B BUae x=<x>J_rAx);
—  aHanua nNpu4nH BO3HWKHOBEHWSI MOTPELLUHOCTEN.

7. O6wmre meToanUECKMe pekoMeHAaLMN NO U3YYEeHUK OTAEeNbHbIX pa3aenoB QUCLMNIIUHDI
Mpu N3y4eHUn KOHKPETHOro pasgena AUCLUMIMINHBIL, U3 YMCha BbIHECEHHbIX Ha NEKUMOHHbIE, nabopa-

TOPHbIE N NPAKTUYECKNE 3aHATUS, oDy4vatoLemMycsl crneayeT YYnTbiBaTb M3NOXKEHHbIE HUXKE pekoMeHZaunu.
O6paTtute Ha HMX 0coboe BHMMaHMe Npu NOArOTOBKE K aTTecTalum.
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Pabota no Teme, npexae Bcero, npegnonaraet ee usydeHve no ydebHuky unu nocobuto. Cnegyet
0obpaTuTb BHUMaHWE Ha TO, YTO B NOOON Teopun, ecTb NMbOO HeybeanTenbHble, NMBO Yepecuyp abcTpakT-
Hble, NMMBO COMHUTENbHbIE NonoxeHus. MNMoaToMy Heobxoanmo BbipabaTbiBaTb CaMOCTOSTENbHbIE CYXXAe-
HWSI, OOMOJSHAS UX aprymeHTauuen, 4to u criegyeT AEMOHCTPUPOBATL Ha MpaKTU4eckux u nabopaTopHbIX
3aHAaTUAX. Onsa BbIpabOTKM CaMOCTOATENBHOMO CYXXOEHUS BaXKHbIM SBMSETCA yMeHne paboTaTb C Hay4YHOW
nutepatypon. MNoatomy pabota no Teme Kpome ee nsydeHus no y4yebHuKy, MOcobuio NpegnonaraeT Takke
NMOWCK NO TEME Hay4dHbIX CTaTel B Hay4HbIX XXypHanax no gusnke. Takumum xxypHanamm siBrsioTca: «Ycnexm
dusnyeckmx Hayky», «dunsmka 3emnm», «buodumsmka» n gp. Belbop cTaTbn, OTHOCALLENCS K TeMe, nydlle
AenaTb No NOCNeAHUM B rogy HoMepam, rae NpUBOAUTCH NepeyeHb cTaTen, onybnmkoBaHHbIX 3a roA.

CamocTodATenbHas NoOAroToBKa npeanonaraeT UCnosnb3oBaHWe psga METOL0B.

1. KoHcnekTupoBaHue. KoHcnekTnpoBaHme no3BomnseT BblAENUTb rMaBHOE B U3y4aeMOM matepuane u
Bblpa3nTb CBOE OTHOLLEHME K paccMaTpuBaemMon aBTopom npobneme.

TexHuvka 3anucen B KOHCMEKTE MHOAUBMAYamNbHA, HO eCTb PS4 NPaBwi, KOTOPbIE MOTYT NPUHECTU NOfb-
3y ero COCTaBWUTESI: HAYMHasi KOHCMNEKT, criegyeT 3anvcaTb aBTopa n3y4yaemMoro npousBedeHus, ero Has3sa-
HWMe, NICTOYHUK, rge OHO onybnukoBaHo, rog usgaHus. Nopsagok KOHCNEKTMPOBaHUS:

a) BHMMAaTenbHOE YTEHME TEKCTa;

©) Nnonck B TEKCTE OTBETOB HA NOCTaBMEHHbIE B N3y4aeMon TeMe BONPOCHI;

B) KpaTKOe, HO YETKOE 1 NMOHATHOE U3NOXEHNE TEKCTa;

r) BbigeneHve B 3anncu Hanbonee 3HaYNMbIX MECT;

A) 3anucb Ha NOMAX BO3HUKAIOLLMX BOMPOCOB, NOHATUN, KAaTEropuii U CBOMUX MbICMEN.

2. 3anucn B hopMe Te3ncoB, NNaHOB, aHHOTauMmn, PopMynMpoBoOK onpegenexHuin. Bece nepeuncnen-
Hble hopMbl MOMOratloT BbICTPOV OpMeHTauun B NOAroTOBNIEHHOM MaTepuarne, nogbope apryMeHToB B NOfMb-
3y UNN MPOTMB Kakoro- Nnbo yTBEPKAEHUS.

3. CrnoBapb NoHATUI 1 KaTeropuin. CocTaBneHue crnosapsi NoMoraet ObiCTpee ocBavBaTb HOBbIE MO-
HATUS U KaTeropuu, yBepeHHee nmm onepmpoBaTtb. [1ogobHbIN cnoBapb cnegyeTt BECTU YeTko, pa3bopymBo,
yToObl YyOoOOGHO 6bIMO MM  nonb3oBaTbCsA. M3 nNpuMBEOEHHOrO B 3NEKTPOHHOM  MHpOpMaLMOHHO-
obpasoBaTenbHON cpefe yHMBEpCUTETa [foccapus HYXXHO K KaK4OMY MpakTudeckomy u nabopaTopHomy
3aHATUIO BbIOMPaTb MOHATUSA, OTHOCSLLMECS K U3y4aeMon Teme, 06beauHATb UX JTIOTMYECKON CXEMOWN B COOT-
BETCTBMM C BOMPOCAMM MPaKTUYECKOro Min nabopaTopHOro 3aHATUS.

lMpu camoCTOATENBEHOM M3yYeHUn nuTepaTypbl yaobHO NonNb30BaTbCA nNnaHamu 0606LLEeHHOro xapak-
Tepa, KoTopble NpPeacTaBnAT coboN NepeyeHb BONPOCOB, OTBEYasi Ha KOTOpblE€, MOXHO MONy4YMTb rnybokune
CUCTEMAaTU3MPOBAHHbIE 3HAHWS NO U3yYaeMblM BONPOCaM.

[na toro 4tobbl Bocnonb3oBaTbCA NnaHaMmu 060OLLEHHOro XxapakTepa, cHadana HeobxooumMo B TEK-
cTe yyebHuKa BblAENUTb OCHOBHbIE CTPYKTYPHbIE 3NIEMEHTBI 3HAHWIN, a 3aTeM 00pPaTUTLCHA K COOTBETCTBYHO-
LeMy nnaHy.

Ymo Hado 3Hamb O siesleHuUU, ceolicmee, rnpouyecce

1. BHelLHWe npusHaku gBreHus (CBOUCTBa, npoLecca).

2. Ycnosue, npy KOTOPOM NpoTeKaeT ABneHue (CBOMCTBO, NpoLecc).

3. CywHocTb siBNneHus (CBOMCTBa, npouecca), MexaHu3M ero nportekaHus (06bsicHeHMe Ha oc-
HOBE COBPEMEHHbIX HAay4HbIX TEOPUIA).

4, OnpegeneHne aBneHuns (CBOWCTBa, npouecca).

5. CBs3b JaHHOTO siBNeHns (CBOWCTBA, npouecca) ¢ ApYrumu.

6. KonuuecTtBeHHasa xapakTepucTuka (BENUYMHbLI, XapakTepusyLlime OaHHOe sBfeHue (CBOW-
CTBO, MPOLIECC), CBA3b MeXAy BenuunHamu, opMyrnbl, BbipaxatoLme 3Ty CBA3b).

7. Mcnonb3oBaHue siBNeHnst (CBOMCTBA, NpoLiecca) Ha NpakTuke.

8. Cnocobbl npeaynpexaeHns BpegHoro 4encTBus ABreHns (CBOMCTBa, npouecca).

Ymo Hado 3Hamb 0 eenu4yuHax

1 UTto xapakTepusyeT AaHHas BennyuHa (kakoe siBneHune, npouecc nnm CBOUCTBO Ten).

2. Kakasi 370 BenuynHa — OCHOBHasi Unv Npou3BoaHasi, CkansipHasi UM BEKTOpHas.

3 OnpepeneHne BeNUYUHBI.

4, OnpepgenuTensHas ¢opmyna (4ns NPou3BOAHON BENWYMHLI) — OpMYyna, BblpaxatoLlas
CBS3b AAHHOW BENUYMHbBI C APYTUMN.

5. EovHvua nsmepeHns 4aHHOW BESTUYUHBI.

6. Cnocobbl n3amepeHus.

Ymo Hado 3Hamb O (hU3UYECKOM 3aKOHe

CBA3b Mexay KakvMU siBNeHnsamu (npoLieccamm) Unv BennyYMHaMm BelpaXkaeT 3aKoH.
dopmynrpoBka 3akoHa.

MaTtemaTunyeckoe BblpaXKeHe 3akoHa.

OnbITbl, NOATBEPXKAAOLLME CNIPABEANUBOCTL 3aKOHA.

YueT 1 Ucnonb30BaHWE 3aKoHa Ha NpakTuKe.

MpaHuLbl NPUMEHEHNs1 3aKoHa.

oukrwnE
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Ymo Hado 3Hamb 0 meopuu

1. OnbITHbIE (haKTbl, MOCMAYXUBLLUME OCHOBaHMEM AnNsi pa3paboTkm Teopun (sMnmpuyecknin oa-
31C Teopun).
OCHOBHbIE NOHATUS TEOPUM.
OCHOBHbIE MONOXeHUS (NPUHLMMBLI) TEOPUMN.
MaTemaTtunyecknin annapaT Teopun (OCHOBHbIE YPaBHEHWS).
Kpyr sBneHuin, 06bACHAEMbIX JaHHOW Teopuen.
#BneHunsa n cBOMCTBa Ten (4actuy), NnpeackasbiBaeMble TEOPUEN.

ogakwn

Umo Hado 3Hamb 0 MEexXHOJSI02U4eCKOM npouyecce

HasHadeHue (Lenb ocyLlecTBNeHus) npoLecca.

HapoaHoxo3ancTBeHHOe 3Ha4YeHne AaHHOro TEXHOMOMMYECcKoro npouecca.

Kakune 3aKkoHbl, iBEeHWS MOMOXEHbI B OCHOBY TEXHOMOMMYECKOro npoLiecca.

OcHoBHble aTanbl TEXHOMNOrMYECKoro npotecca (cxema npouecca).

TpeboBaHus k Ka4eCcTBY NoOfy4yaemMon NpoayKLmMK.

TpeboBaHusA TEXHUKM BE30MAacCHOCTM K OCYLLIECTBIIEHMIO TEXHOSTOMMYECKOro npouecca.
TpeboBaHUSA K 3HAHUSIM M YMEHUSAM CMELManUCTOB, OCYLLECTBSALWUX yNpaBreHne TeXHo-
Norm4ecknm npoLeccom.

Nouoh,rwbdr

4Ymo Hado 3Hamb o npubope

HasHaueHune npubopa.

MpuHUMn gencreunsa npubopa.

Cxema ycTtporicTBa npubopa (0CHOBHbIE YacTu NpmMbopa, ux B3anmogencrTaeme).
MpaBuna nonb3oBaHWs NPUBOPOM.

O6nacTb NnpumeHeHns npubdopa.

agrONE

Ymo Hado 3Hamb O d)usuquKux ornbimax

Llenb onbliTa.

Cxema onbiTa.

YcnoBusi, Npy KOTOPbIX OCYLLECTBASIETCA ONbIT.
Xop onbiTa.

PesynbTathl onbiTa.

agrONE

Pasgen 1. MexaHuka
KpaTtkoe cogepxaHue

KuHemaTtuka TOoukM M TBepgoro Tena. lNepemelyeHne, CKOPOCTb M YCKOpPEHWe, TaHreHumanbHas u
HOpMarnbHas cocTaBnsiowme yckopeHus. CBA3b MexXay BEKTOPaMM NIMHENHbBIX U YINOBbIX CKOPOCTEN N YCKO-
peHunin. QuHamuka matepuanbHon Touku. MHepumsa, macca, umnynbsc, cuna. 3akoHbl HboTOHa, X husmye-
ckoe cofepXaHue U B3auMHas CBA3b. VIHepumanbHble cuctembl oTcdéTta. MNMprHLMN OTHOCUTENBHOCTU B Me-
XaHunke. He3aBUCMMOCTb Macchbl OT CKOPOCTU B Knaccuyeckon MexaHuke. ['paHuubl NPUMEHUMOCTU Knaccu-
YeCcKOM N PensaTMBUCTCKOM MexaHuku. CucteMbl KoopauHat, obnagatowme yckopeHuem. Curbl MHepLuu.
MoHsATME 06 3KBMBANEHTHOCTU CUIT MHEPLUW N TPaBUTALMOHHBLIX CUIl. 3aKOHbI COXpaHeHus. 3akoH coxpaHe-
HUst umnynbca. MNpuHUMN peakTMBHOro ABWXeHus. PaboTa nepemeHHoln cunbl. KuHeTudeckas n noTeHuu-
anbHas 9Heprus. 3aKOH COXpPaHEeHWs 3Heprnn B MexaHuke. [JuHamuka BpallaTensHoro AsukeHus. Bpawe-
HWe TBEPAOro Tena BOKPYr HEMOABWXKHOMW OCK, Er0 MOMEHT MHEPLIMM U KUHETMYeCcKas aHeprusa. Btopon 3akoH
AVHaMWKM AN BpallaTenbHOro ABWKEeHUs. 3aKoH COXpaHeHUsl MOMEHTa uMnynbca ans cuctemsl Ten. mpo-
ckonmyeckmn addekT. Cunbl ynpyroctu, TpeHus n TaroteHus. Ynpyroe teno. 3akoH 'yka. Cunbl TpeHus, nx
knaccudukaums. 3akoH BCeMUpHoro TsaroteHus. 3akoHbl Kennepa. paBuTaunoHHoe none. [aBneHune B He-
NOABWXHBIX XUAKOCTSX U rasax. 3akoH Apxumeda v 3akoH [Nackans. [JaBneHne B OBWKYLLUXCS KUOKOCTAX U
rasax. YpaBHeHune bepHynnu. BA3kocTb XnaKocTen n rasos.

Bonpochbl 1 3aaaHus Ansi CaMOKOHTPONs no pasgeny:

1) Y70 HasbliBaeTCH MaTepuanbHOW TOYKOM? [loveMy B MeXaHUKe BBOAAT Takylo MOAenNb?

2) Yto Takoe cuctema otcyeTa?

3) YTo HasbIBalOT cpeaHen CKOPOCTbI0 HEPABHOMEPHOIO ABMXKEHUSA?

4) Y10 Takoe BekTOp nepemelleHns? Becerga nu moaynb BEKTOpa NEpPEMELLEHUS PABEH OTPE3KY My-
TW, NPONAEHHOMY TOYKON?

5) MoxeT nM mMogynb BekTopa MepemelleHuss Tena, OBWXKYLLErocs mno niocKoN KpUBOSIMHEHOWN
TpaekTopuu, ObITb BonbLUe, YeM NMyTb, NPOWAEHHLIN 3a TOT XXe NPOMEXYTOK BpeMeHn? MoxeT nu
ObITb MeHbLLe? ObbACHUTE.

6) Kak no rpadmKy CKOpOCTM OMpeaennTb YCKOPEHNE 1 NMPONOEHHbINA NyTb?

7) Kakon BMA nmeeT rpadomk NyTu Npu paBHo3amenneHHOM ABWKEHUN?

8) MoxHOo N caenaTb BbIBOA O TOM, YTO aBTOMOOMUNb ABWXKeTcs 6e3 ycKopeHusl, ecnu ero cnvgo-
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MEeTp MOCTOSIHHO MOKa3blBaeT OAHY M TY e CKOPOCTb? YUTuTe, YTO TPaeKTopusi aBToMoouns — He
obsi3aTensHO nNpsimasi.

9) Kakon npuynHoOm 00bACHAETCA NadeHMe NacCaXnpoB B PE3KO TOPMO3SiLLEM BaroHe?

10) Ecnn yckopeHure Tena paBHO Hymto, TO 3HAYUT NN 3TO, YTO Ha HEro He AeNCTBYeT HU ofHa cuna?

11) Kakyto npupoay MMeeT cuna peakumm onopbl: rpaBUTaLMOHHYI0, TPEHNUS UMK YNPYrocTn?

12) Kak onpegenutb paboTy, ecrnm 3aBUCUMOCTb CUIbl OT KOOPAMHATLI 3afaHa rpaduyeckn u aBns-
€TCsl KpUBOW NUHNEN?

13) C kakou uenbio MaxoBUK enatT Takum obpa3om, YToObl BO3MOXHO OoMbluas 4acTb ero Macchl
Obina cocpegoToyeHa B6nmM3m oboaa M BOSMOXHO MeHbLLAsA YacTb — BOMM3M ocu BpaleHns?

14) MNoyemy AN NOBLILEHNS TOYHOCTU CTpenbObl Nyne unu cHapsgy npuaatT BpallatenbHoe ABK-
XXeHne BOKpYyr cobCTBEHHOM OCn?

15) Yto Takoe paBneHue B xuakoctn? [laBneHne BeKTOpHasi BenuMyuHa unu ckansipHaa? Kakosa
eavHuLa namepeHusa aasnexHus 8 CAN?

16) CchopmynupymnTe n NnosicHUTE 3akoH Apxmumeaa.

17) Kak cBsizaHO JaBneHue B CTPYE XUAKOCTM CO CKOPOCTbIO TEYEHNS XKNAKOCTU?

Mpoueaypa oueHMBaHUs

Mocne nsyyeHus pasgena nNpoBoAUTCS KOHTPONb. KOHTPONb OcylecTBsieTcs € Lenblo onpeaene-
HMA KayecTBa npoBedeHust o6pasoBaTenbHbIX YCIyr Mo AUCLMNNMHE, ANS OUEHKU CTEMEHW OOCTUDKEHUS
00yYaloLWMUMNCA COCTOSIHUS, ONpeaensemMoro LeneBbiM1M YCTaHOBKaMU AMCUMMNUHBI, a Takke Ans dopMu-
POBaHMS KOPPEKTMPYIOLLMX MEpPONpUATMA. KOHTPOsb OcyLLEeCTBsSieTCs No pasfeny AUCUMNIIUHBLI B COOTBET-
cTBUM C nnaHoMm. KoHTpornb Ha nabopaTopHbIX 3aHATUSIX OCYLLECTBSIETCS B BUAE NPOBEPKU NMUCbMEHHOIO
oT4yeTa 0 nabopaTopHoii paboTe, BKIOYAIOLLIEro HEOGXOAMMBIE pacyeTbl M3MEPSIEMbIX Y MCKOMbIX BEJTUYVH,
BbIBOAbl O MpofenaHHoi paboTe, OTBETbI BOMPOCH! A1 CaMOMNOArOTOBKU. Takke KOHTPOSb Mo pasaeny
npeanonaraeT HanMcaHne KOHTPONbHOW paboThbl.

Wkana n Kputepun oueHnBaHuA

— OueHka «OTNMYHO» BbICTaBnsieTCs 00yyaloeMycs, ecrnvm NpaBuUIibHO peLleHo 1 odhopmIieHo 9 —
10 3apau.

— OueHka «XopoLLO» BbICTaBnsieTcs oby4vatowemMycs, eCnu nNpaBubHO peLleHo U ohopMIieHo 7 —
8 3apgau.

— OueHka «yOoBNETBOPUTENBHOY» BbICTABNSIETCA OOy4YaloLemMycs, €Criv MpaBuITbHO PELUEHO U
odopmrieHo 5 — 6 3agau.

— OueHka «HeyLoBNEeTBOPUTENIBHOY BbICTaBNAETCA OOy4aloLeMyCcsl, €Cnu MPaBUIbHO PELLEHO U
odopmMrieHo 4 1 MeHee 3agau.

Pasgen 2. MonekynsipHas cousnka n TepmoguHamumka
KpaTkoe copgepxaHue

lMoHATMe naeanbHOro rasa. YpaBHeHUe COCTOSHWUS maeanbHoro rasa. OCHOBHOE ypaBHEHWe Morne-
KyNSpHO-KMHETUYECKOW Teopuu ra3oB. CpeaHas aHeprust MoneKynbl, MONEKYNsapHO-KMHETUYECKOe TONKOBa-
Hue TemnepaTypbl. MakcBennoBckoe pacnpegeneHue Momnekyn rno ckopoctam. OnbiT WTepHa. BapomeTtpu-
yeckas popmyna. bonbumaHoOBCKOe pacnpeaeneHve yactuy, B noTeHUnansHoM none. Yncrno CTonkHOBEHUI
N cpegHss anvHa ceobogHoro npobera monekyn. FABneHus nepeHoca B rasax: Anddysusi, Tennonposoa-
HOCTb M BHYTpeHHee TpeHue. duddysnoHHble Hacockl. CBOWCTBaA rasoB Mpu ManbiX gaBneHusx. lNepsoe
Hayano TepMoAuMHaMuKU. BHYTpeHHss aHeprnsa cucTembl Kak yHKUMs cocTosiHus. KonuuecTtBo TennoThbl.
OKBMBANEHTHOCTb TEMMOTbl U paboTel. Cnocobbl Tennonepeaayn. lNpMMeHeHe NepBOro Havyana TepMoau-
HaMUWKM K pas3nuyHbIM mnsonpoueccam. PaboTta rasa B nsonpoueccax. Agnabartumdeckmii npouecc. CteneHmn
cBoboabl Monekyn. BHYTpeHHSAS aHeprusa ngeanbHOro rasa. TennoémkocTu rasoB. BTopoe Hauyano tepmo-
AvHamukn. Kpyrosble, HeobpaTumbie u obpaTumble npouecchl. [pyHUUN AeNCTBMA TENNOBOW MaLUUHbI.
Lmkn KapHo n ero Krp. OHtponusa. CtaTuCTMYecknii CMbICN BTOPOro Havana TepmogvHamuki. CBs3b 3H-
Tponum n BeposiTHoCcTU. CBONCTBa CTAaTUCTMYECKMX CUCTEM, COCTOSALWMX U3 BonbLlioro yncna yactud. XKvg-
KOCTb. [1OBEPXHOCTHbIV CION XUAKOCTU. YAenbHas NoBEpXHOCTHasi 3Heprus (NOBEPXHOCTHOE HaTSXeHue).
fABneHns cmauuBaHuMa U HecMaudmBaHus. KanunnspHele aBneHusi. Teépable Tena. Kpuctannuyeckue u
amopdHble Tena. Tunbl KpucTannmyeckux pelletok. MoHo- u nonukpuctannel. [naBneHne u ucnapeHue
TBEpAbIX Ten. Tennosoe paclumpeHne TBEpAbIx Ten. 3akoH [ionoHra u Mru.

Bonpochkl 1 3afaHus ANsi CaMOKOHTPONs no pasgeny:

1) Kak us Tabnuubl MeHgeneeBa onpegenute Maccy MOSEKyIbl U MOMNSIPHYO Maccy?

2) Yemy paBHO uncno YacTu B ogHOM Mone? Kak onpegenutb YvMcno 4acTuy, Npor3BOSibHOM Maccehl
rasa?

3) Kak gaBneHue rasa cB3aHO C KOHLEHTpauMen MONeKyn n TemnepaTypon?

4) Kakmmu 3aKOHaMu OMMCbIBaOTCS N30TEPMUYECKNIA, N3OXOPUHECKUA N U306apu4ecKnii NpoLecchl?

5) HarpeBaeTcs unu oxnaxgaeTcs ras, eCnm OH paclnpsieTcs Npu NOCTOAHHOM aBrneHun?
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6) [Mo4yemMy npu BOMbLUMX CKOPOCTSIX MOMEKYN SABMEHUS NepeHoca B ra3ax NpoTeKatT OTHOCUTENBHO
Me[neHHo?

7) YTO Takoe BHYTPEHHsIS 9Heprus ugeanbHoro rasa? B pesynbraTe Kakmx npoLeccoB MOXET U3Me-
HUTbCH BHYTPEHHSIA SHEPrusi CUCTEMbI? 3aBUCUT N BHYTPEHHAS 3HEPrusi OT Yucna aToMoB B
Mornekyne rasa?

8) YTO Takoe TennoémkocTb Tena?

9) Yemy paBHa paboTa n3obapHOro paclmpeHust MONs uaeanbHOro rasa npwu HarpesaHuu Ha 1
KenbBUH?

10) BoamoxkeH nu npouecc, Npu KOTOPOM TensoTa, B3ATas OT HarpeeaTens, NofHOCTbI0 Nnpeobpasy-
eTcs B paboty?

11) Kakow nap HasblBaeTCs HacbILEeHHbIM? YTO Takoe OTHOCUTENbHAsA BNAXHOCTb?

12) Kak 06bACHNTL CyLLECTBOBaHNE NOBEPXHOCTHOIO HATSXXEHUNA?

13) OT 4ero 3aBUCUT NOAHATUE CMAYMBAIOLLEN XUOKOCTU B kKanunnsape?

Mpoueaypa oueHMBaHUs

Mocne n3ydeHus pasgena NpoBOAWUTCS KOHTPOMb. KOHTPONb OCyLecTBNsAeTCs C Lenblo onpeaene-
HMUA KadecTBa npoBefeHusi obpasoBaTenbHbIX YCIyr Mo AUCUMMNUHE, ANS OUEHKM CTEMEHW AOCTWKEHMWS
obyyaLWmMMnCa COCTOSIHUSA, onpeaensiemMoro LeneBbiM1M YCTaHOBKaMM AMCUMMIUHBI, @ Takke Ansa opmu-
POBaHUsi KOPPEKTUPYIOLLMX MeponpusiTii. KOHTponb ocyLlecTBnseTcst No pasgeny AMCUMMINUHBLI B COOTBET-
cTBUM C nnaHom. KoHTponb Ha nabopaTopHbIX 3aHATUSIX OCYLLECTBMSETCS B BUAE NPOBEPKU NMUCbMEHHOIO
oT4yeTa 0 nabopaTopHoii paboTe, BKIOYaOLLEro HEO6XOAUMBIE pacHeThl U3MEPSIEMbIX U UCKOMBIX BENUYWH,
BbIBOAbI O MNpofenaHHon paboTe, OTBETbI BOMPOCH! Af1si CaMOMNOArOTOBKU. Takke KOHTPOMb MO pasgeny
npeanonaraeT TECTUPOBaHWME.

Wkana n Kputepun oueHnBaHuA

— OueHka «OTNMYHOY, ecnn KONM4YecTBO NpaBuibHbIX 0TBETOB OT 81 + 100 %.

— OueHka «XopoLLO», eCnn KONMYEeCTBO NpaBuIibHbIX 0TBETOB OT 61 + 80 %.

— OueHka «yooBMeTBOPUTENBHO», €CNN KONMMYECTBO NpaBusibHbIX OTBETOB OT 51 + 60 %.
— OueHka «HeyaoBnNeTBOPUTENbHOY», €CMW KONMYECTBO NPaBuibHbIX 0TBETOB MeHee 50 %.

Pasgen 3. dnekTpuyecTtBO U MarHeTU3Mm
KpaTtkoe copepxaHue

OnekTpuyeckoe none B Bakyyme. 3aKkOH COXpaHEHUs anekTpuyeckoro 3apsiga. 3akoH Kynoda.
Hanps»xéHHocTb nons. Teopema OcTtporpagckoro-laycca n e€ npMMeHeHue K BblYUCIIEHUIO HANPSXKEHHOCTMU
nonen. PasHocTb noteHumanos. [poBogHMKN B anekTpuyeckoMm none. Pabota cun nons no nepemeLleHuto
3apagoB. Linpkynauusa Bektopa HanpshkéHHocTu. [MoTteHuman. Metogbl ero uamepeHus. CBA3b Mmexay
HaNPsPKEHHOCTBLIO M Pa3HOCTBLIO NOTeHumanos. NoTeHuwan TovyeyHoro 3apsaa, gunons, cdepbl. Pacnpege-
neHve 3apsao0B Ha NPOBOAHUKAX. [ANanNeKTpukn B aneKkTpuyeckom none. OHeprus nonsa. CBoboaHble n cBH-
3aHHble 3apsaabl. HanpskEHHOCTb NONS B OUANEKTPUKe. DneKTpudeckoe cMeLleHme. ONekTpoeMKocTb. KoH-
AeHcaTopbl. OHeprusi KoHOeHcaTopa. JOHeprus aMnekTpu4eckoro nons. JMeKTPOHHasi Teopus MeTarmnos.
OnpepeneHue 3apsga anektpoHa. OnbIT MunnukeHa. Knaccnyeckaa Teopust anekTponpoBogHOCTU. Beioa
3akoHa Oma. HepocTaTkm knaccudeckon Teopun metannos. KBaHToBas Teopusa MeTannos 1 NonynpoBoaHU-
koB. [MNonynpoBoaHukn. AddekT Xonna. PaboTa Beixoga. KoHTakTHble aiBneHus. MarHutHoe none. MarHut-
Hoe B3ammopencTeme TokoB. 3akoH Amnepa. MarHutHasa nHaykums. 3akoH brno — Casapa — Jlannaca. lNone
NPSAMOSIMHENHOIO N KPYroBOro TOKOB. 3aKOH MOSMHOro Toka (TeopemMa O LUMPKYNsLumMM BEKTopa MHOYKLMWA Mar-
HUTHOro nons). MarHuTHoe none coneHomnga. MarHUTHbIM NOTOK. PaboTa nepemeLLeHns KOHTypa C TOKOM B
MarHMTHOM nore. ANeKkTpoMarHUTHas MHAYKUMS. DnekTpoasumxkyLlias cuna nHaykuum. 3akoH Papages v 3a-
KoH JleHua. Beluncnenne 3C n3 3akoHa coxpaHeHus aHeprun. CamouHaykums. VHOYKTUBHOCTb. QHeprus
MarHuTHoro nonsi. MarHMTHble CBOMCTBa BewecTBa. HamarHnumaHue BewectBa. HanpskEHHOCTb MarHUT-
Horo nonsi. Liupkynauusa HanpshKEHHOCTU MarHUTHOro nong. MarHMTHasi NPOHNLLIAEMOCTb M MarHMTHas BOC-
npuuMyMBOCTb. [namarHeTnam, napamarHeTuam, deppomarHetmam. Touka Kiopu. N'mctepesnc. depputhbl.
[BmxeHne 3apsikeHHbIX YacTul B MarHuTHOM none. Cuna JlopeHua. MNpuHuun aencrTeus umuknotpoHa. Mar-
HUTHasi (POKYCMPOBKA 3NEKTPOHHOIO nyya.

Bonpochbl Ansi CaMOKOHTpONs Mo pa3aeny:

1) YTO Takoe anekTpu4eckuin 3apsa 1 KakoBbl ero cBoMCcTea?

2) B yem 3aknioyaeTcs 3aKOH COXpaHeHus 3apsiga?

3) 3anuwwuTe n 06bsAcHUTE 3akoH KynoHa.

4) Kakue nong HasbIBalOT 3NEKTpOCTaTU4ECKUMN?

5) B 4em 3aknoyaeTcsa NpyHLMN Cynepnosnumnm nonen?

6) Kak onpegensietca pabota no nepemMmeLLeHuio 3apsaa B 3neKTpocTaTmyeckom none? 3aBucuT nm
OHa oT (bopMbl TpaekTopun?

7) KakoBa CBA3b MexXAy HanpsXXeHHOCTbIO 1 NOTeHUManom?
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8) YTO Takoe NOTOK BEKTOPA HaMPSPKEHHOCTU?

9) Cdopmynupyite Teopemy OcTporpagckoro-laycca ans anekrpoctaTuydeckoro nonsa?

10) KakoBa npuynHa yMeHbLUEHUS] HANPSPKEHHOCTM NONS B ANSNEKTPUKE?

11) Kakasi cxema coeMHEHUS KOHAEHCATOPOB MO3BONAET YBENMUYNTL OOLLYH0 EMKOCTb?

12) Kak ygensHoe conpoTUBREHME MEeTasNIOB 3aBUCUT OT TeMMepaTyphbl?

13) B uem 3akntovaeTcs siBlieHNe CBEPXNPOBOAUMOCTM U NPU Kaknx YCNOBUSIX OHO HabnogaeTca?

14) B kakmx eavHULax U3MepsieTcsl MarHuTHast UHAYKUUA?

15) 3anvwuTte 3akoH Bro-Caeapa-lannaca. Kak onpegenuntb HanpaBfieHUe SneMeHTapHOW MarHuT-
HOW MHAYKLNN?

16) Ot 4ero 3aBncut IC camonHayKummn?

17) YT0 Takoe MarHuTHasi NPOHNLAEMOCTL?

Mpoueaypa oueHnBaHus

Mocne n3dyveHus pasgena NpoBOAUTCSA KOHTPOSb. KOHTPOMb OCyLLECTBRSIETCS C LENbo onpegene-
HWS1 KayecTBa MpoBefeHuns obpasoBaTenbHbIX YCIyr N0 OUCUUMMMHE, AN OLEHKU CTEeNeHU OOCTUXKEHUS
obyyaoLWmMMnCa COCTOSIHUSA, OnpeaensiemMoro LeneBbiM1M YCTaHOBKaMU AMCLUMMIUHBI, @ Takke Ansa opmu-
pOBaHUsi KOPPEKTUPYIOLWLMX MeponpusaTuii. KoHTponb ocyllecTBnsieTcst No pasgeny AUCLUMNIMHbI B COOTBET-
cTBMU C nNnaHoM. KoHTpomnb Ha nabopaTopHbIX 3aHSTUSIX OCYLLECTBMSETCA B BUAE NPOBEPKU MUCbMEHHOro
oT4yeTa o nabopaTopHon paboTe, BKOYaOLLEro Heobxoanmble pacyeTbl U3MEPSIEMbIX U UCKOMbIX BEMUYUH,
BbIBOAbI O npoaenaHHon paboTe, OTBETbI BOMPOCHI AN CAMOMOArOTOBKU. Takke KOHTPONb Mo pasgeny
npegnonaraeT HanNnMcaHWe KOHTPOSbHON paboTbl.

LWkana n Kputepun oueHnBaHuA

— OueHka «OTNNYHO» BbICTABMAETCS 00yYaoLwemMycs, €Crnv MPaBUITbHO PELLEHO U 0POPMIIEHO 9 —
10 3apau.

— OueHka «XopoLLO» BbICTaBnseTcs oOyyaloLLemMycsi, eCrv NpaBuIibHO peLleHo U 0OpMMeHo 7 —
8 3apau.

— OueHka «yOooBNETBOPUTENBHO» BbICTABNAETCA 00y4alolWemMycs, ecrnv MNpaBuIibHO PEeLIeHO WU
odopmrieHo 5 — 6 3agau.

— OueHka «HeyooBNEeTBOPUTENBHO» BbICTABMSETCS OOyyalLlemMycs, ecrnv NpaBuilbHO PELUEHO U
odopmMrieHo 4 1 MeHee 3agau.

Paszgen 4. KonebaHusi n BOMNHbI
Kpatkoe cogepxaHue

YpaBHeHVe rapMoHudeckmux kornebaHuii. CBoboaHble konebaHus. MaTtemaTuyeckuin u MpYXMHHBINA
MasATHUKN. PUBNYECKMIN MAATHUK. SHEPrns rapMoHudecknx konebaHumn. CnoxeHne konebaHui. BelHyxaeH-
Hble konebaHusa. PesoHaHc. BonHbl. OBpasoBaHue BonH. MpogonbHbIe 1 nonepeyHble BOMHbI. JneKkTpomar-
HUTHble konebaHusa. KonebaTtenbHbin paspsag koHaeHcaTopa. CobcTBeHHbIe konebaHusa B KOHType. 3aTyxa-
owme konebaHus. BolHyxaeHHble konebaHus. FABneHne pesoHaHca. YpaBHeHuss Makceenna. dnekrpomar-
HUTHbIE BOMHbI. YpaBHeHMs Makceenna B uHterpansHon gopme. CKopoCTb pacnpocTpaHeHus anekTpomar-
HUTHbIX BONH. BekTop YmoBa — MNontuHra. OnbiTel 'epua. OTkpbiTue ceasm A.C. NMonosbiM.

Bonpochbl Ansi cCaMOKOHTpOnNs Nno pa3aeny:

1) MaTepuanbHasa ToYka COBEpLUAET rapMOHMYECKME KonebaHus ¢ 3adaHHOW aMmnnuTygon. Yemy
paBHbl NEPEMELLLEHME U MYTb TOYKU 3a Nnepuog?

2) Kak nameHnTcst YactoTa NPY>XUHHOIrO MasiTHWKA, eCnn rpy3 NOABECUTb Ha OBYX O4MHAKOBLIX MPY-
XnHax?

3) T[o Kakomy 3aKOHY U3MEHSETCS aMNNUTyaAa 3aTyxatLwmx KonebaHnn?

4) Tlpu Kaknx ycrioBusix HabnogaTca anepuoanyeckoe OBMKEHNE?

5) YT0 Takoe BbIHYXOeHHble konebaHma? oe oHW NpUMeHsATCS?

6) OObBACHUTE pasnuyne Mexay CKOPOCTbI0 BOJHbI U CKOPOCTBIO OBMXEHUS YaCTuL, B BOJTHE.

7) Kak nuameHMTCa CKOPOCTb BOSHbI B CTPYHE rMTapbl MPU YBEMUYEHUN €€ HATSHKEHUA?

8) 3BYyKOBblE BOMHbI ABASOTCA NPOLOSIBHBIMW UMK NONEPeYHbIMMN?

9) Kakme npouecchbl NPoucXodsaT B KornebaTenbHOM KOHTYpPe Npu CBOOOAHBIX rapMOHUYECKMX Kore-
OaHunsx?

10) YT0 Takoe norapnMmnIECKUn JeKpeMeHT 3aTyxaHus?

11) YT0 Takoe anekTpomMarHMTHoe none?

12) Kakune cBoMCTBa XapakTepHbl A5 9NEeKTPOMarHUTHbIX BOMH?

13) B 4em 3akntoyaeTca npuMHUMN pagnocesasn?

Mpoueaypa oueHNBaHUA

Mocne nsyyeHuss pasgena NpoBoAUTCS KOHTporib. KOHTporb ocylecTBrAseTcs ¢ Uenbto onpeaere-
HMS Ka4yecTBa MpoBeAeHUs obpasoBaTerbHbIX YCMyr Mo AUCLMMMUHE, AN OLEHKU CTerneHW AOCTUXKEHUS
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0by4aoLWmUMmnCs COCTOSIHUS, ONpeaensieMoro LeneBbiMU YyCTaHOBKaMU AUCUMNIIMHBI, a Takke Ans (opMu-
POBaHMS KOPPEKTUPYIOLLMX MEPONPUATMA. KOHTPOMb OCYLLECTBNSIETCA MO pasaeny AUCLMMIVHLI B COOTBET-
cTBUM C nnaHom. KoHTponb Ha nabopaTopHbIX 3aHATUSIX OCYLLECTBISIETCS B BMAE NPOBEPKU MUCbMEHHOTO
oTyeTa 0 nabopaTopHoii paboTe, BKIOYAIOLLEro HEOOXOAUMbIE PaCHEThl M3MEPSIEMbIX Y MCKOMbIX BEJTUYVH,
BbIBOAbl O MpofenaHHon paboTe, OTBETbl BOMPOCHI AN CaMOMOATOTOBKU. Takke KOHTPOMb MO pasgeny
npeanonaraeTt TeCTUPOBaHue.

LWkana n Kputepun oueHnBaHuA

— OueHKa «OTNIMYHOY», ECIM KONMYECTBO NpaBuibHbIX 0TBETOB OT 81 + 100 %.

— OueHKa «XOpoLLO», eCin KONMYECTBO NpaBusbHbIX OTBETOB OT 61 + 80 %.

— OueHka «yooBneTBOPUTENbLHO», €CNU KONMMYECTBO NpaBurbHbIX OTBETOB OT 51 + 60 %.
— OueHka «HeygoBNeTBOPUTENBHOY», €CIN KONMYECTBO NpaBUNbHLIX OTBETOB MeHee 50 %.

Paspgen 5. OnTuka
KpaTkoe copepxaHue

3akoHbl reomeTpuyeckon ontuku. MNpuHuun lMonreHca n npuHumn ®epma, BbIBOL, 3aKOHOB reoMeT-
pudeckorn onTukn. CKOpoCTb cBETa U MeToAbl €€ namepeHus. OTpaxeHue cBeTa OT NIIOCKUX U Chepruyecknx
3epkan. NpenomneHne ceeTta Ha cepnyecknx NoBepPXHOCTSX. JIMH3bI. MOrpelwHoOCT ONTUYECKMX CUCTEM.
OnTuyeckme npmbopel. VIHTepdepeHunss ceeta. KorepeHTHOCTb M MOHOXPOMATUYHOCTb CBETOBbLIX BOJH.
Cnocobbl nony4yeHnst HTepPepPEHLMOHHBIX KapTUH OT ABYX UCTOYHMKOB. [MONOCHI paBHOWM TOSLLMHBI U paB-
HOro HaknoHa. NpocBeTneHne ontukn. MHTepdepomeTpbl. Oudpakumsa ceeTa u ycrnoeus e€ HabnogeHus.
MpuHuun MonreHca — ®peHens. MNpamonuHenHoe pacnpocTpaHeHne ceeTa. Audpakumsa Ha OANHOYHBIX OT-
BEPCTMAX U aKpaHax. [udpakumoHHasn peléTka n eé npumeHeHne. [udpakums Ha NpOCTPaHCTBEHHON pe-
weéTke. Popmyna Bynbda — bparra. Paspeluatowas cnocobHOCTb ONTUYECKUX MHCTPYMeHTOB. Monspusaums
cBeTa. EcTecTBeHHbIN CBET M pasnuyHble TUMbl NOMASIPU30BAHHOIO cBeTa. AHanM3 NonspM3oBaHHOro ceeTa.
Monspusauns npu oTpakeHun u npenomneHun. [BoriHoe nyvyenpenomMmneHne n ero obbvscHeHne. OgHooc-
Hble KkpucTannbl. Monapusyowmue Npmamel, NOASAPOUAbLI U MX NPUMeEHeHue. MNoHaTMe 06 nHTepdepeHunn no-
nsipusoBaHHoOro ceeta. BpaweHue nnockoctn nonspusauun. Jucnepcns ceeta Cnocobel HabnoaeHusa guc-
nepcum ceeta. [pusmaTnyecknin n ANpPakLMOoHHbIN cnekTpbl. MoHATME 06 3NeKTPOHHOW Teopun aucnepcum
ceseta. Csa3b gucnepcum ¢ nornowexHveM. 3akoH byrepa. LiBeta Ten u cnekTpbl nornoweHus. Tennosoe
nsny4yeHne. PaBHoBecHOe manyyeHue. JlydencnyckatenbHasa n nornowarensHasi cnocobHocTn. ABCOMTHO
yépHoe Teno. 3akoH Knpxroda. 3akoH CtedaHa — bonbumaHa. PacnpegeneHune aHeprum B cnektpe abco-
nTHO YépHoro Tena. KBaHToBag runotesa u copmyna NnaHka. Ontuyeckas nupomeTpus. KBaHToBble SB-
nexusi B ontuke. doToanekTpuyieckmin apdekT n cnocobbl ero HabnogeHmsi. OCHOBHbIE 3aKOHbI POTO3-
dekTa. YpaBHeHue JiHWTEeNnHa. POTOSNEMEHTLI, (POTOYMHOXUTENN U UX NpuMeHeHune. [aBneHue ceeTa.
OnbiTbl JlebegeBa No gokas3aTenbCTBY CYLLECTBOBAHUSA OABMEHUSA CBeTa. ONEKTPOMArHMTHOE M KOPMYCKy-
nsapHoe obbsicHeHMe gaBrneHusa ceeta. Macca n umnynsc otoHa. Adpdekt KomntoHa 1 ero ob6bsacHeHue.

BOﬂpOCbI And CaMOKOHTpPOIA No pasaeny:

1) [anTe noHATME CBETOBOrO Ny4a.

2) B uewm 3akntovaeTca u3anyeckmii CMbICI NokasaTtens npenomneHus cpegbl?

3) OO6bscHUTe Xof nyyen B TPEYronbHON Npusme.

4) Yro Takoe hoKycHOe paccTosiHue u hokanbHasi NIIOCKOCTb JINH3bI?

5) To4yemy uHTepdepeHLnto Henb3sa HabnagaTe OT ABYX anekTponamn?

6) Kak onpepensieTcs onTuyeckas pasHoOCTb xofa?

7) Cdopmynupynte npuHumn MNonreHca-dpeHens.

8) 3anuwwuTte ycrnoBne gnpakUMOHHbIX MaKCUMYMOB U AUMPAKLUNOHHBIX MMHUMYMOB ANs u-
hpaKLMOHHON peLLEeTKN.

9) Yto Ha3bIBaeTCs eCTECTBEHHLIM CBETOM?

10) Kak 3aBUCUT MHTEHCMBHOCTb NMpOLLEeALEero Yepes aHanu3aTop cBeTa OT yrna Mexay ocsamu
nonspusaTtopa u aHanu3saropa?

11) Yto Takoe yron bptoctepa?

12) YTo Takoe TennoBoe M3ry4eHNe N YeM OHO BbI3BAHO?

13) Kak sHepreTuyeckasi CBETMMOCTb abCOMIOTHO YEepPHOro Tena 3aBucuT OT TeMnepaTypbl?

14) CchopmynupyiTe 3akoHbl hoToadhdekTa.

15) MNosACHWTE CMbIC BENMUYMH, BXOASLMX B ypaBHEHMNE OVHLUTENHA.

16) Kak onpegensitoTcst aHeprusi, UMnyrnbc 1 macca potoHa?

Mpoueaypa oueHMBaHUs

Mocne n3yvyeHuna pasgena npoBognTCA KOHTPOIb. KOHTpOJ‘Ib OCyLUeCTBNnAeTCA C Uenbto onpenene-
HUA KayecTBa npoBeaeHus O6pa3OBaTeJ'IbeIX ycnyr no gucuumniunHe, AnAa OueHKM CcTeneHn OOCTUXEeHUA
06y‘-IaPOIJJ,MMMCF| COCTOdAHUA, onpenendeMoro uenesbiMM yCTaHOBKaMU OUCLUUNIINHBIL, @ TakKXKe OnA (*)OpMI/I-
pPOBaHNA KOPPEKTUPYHOLLNX MepOI'IpI/lFlTI/II7I. KOHTpOJ‘Ib ocyulecTBndaeTCcd no pasgeny ancunnimHbl B COOTBET-
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cTBUM C nraHoMm. KoHTpornb Ha nabopaTopHbIX 3aHATUSIX OCYLLECTBISETCA B BMAE NPOBEPKN MUCbMEHHOIO
oTyeTa 0 nabopaTopHoii paboTe, BKIIOYAOLLEro HEOOXOAMMbIE pacyeTbl M3MEPSEMBIX U MCKOMbIX BENUYMH,
BbIBOAbl O MpofenaHHon paboTe, OTBETbI BOMPOCHI 4SS CaMOMOATOTOBKU. Takke KOHTPOMb MO pasgeny
npeanonaraeT TeCTUPOBaHWe.

Wkana n Kputepun oueHnBaHuA

— OueHKa «OTNINYHOY», eCrn KONMYECTBO NpaBuilibHbIX 0TBETOB OT 81 + 100 %.

— OueHka «XOopoLLO», €CNK KONMYECTBO NpaBuUibHbIX OTBETOB OT 61 + 80 %.

— OueHka «yooBMeTBOPUTENBHO», €CNU KONMMYECTBO NpaBusibHbIX OTBETOB OT 51 + 60 %.
— OueHka «HeyooBNeTBOPUTENBHOY, €CMW KOMNMMYECTBO NpaBuibHbIX OTBETOB MeHee 50 %.

Paspen 6. ATom n atTomHoe sagpo
Kpatkoe cogepxaHue

Atom Pesepdopaa — bopa. HecoctosTenbHOCTb Knaccuveckom Teopumn atoma. JAUCKPETHOCTb 3HEp-
reTnyeckux ypoBHewn. MNoctynatel bopa n npoucxoxaeHne nuHenyaTbiX CNekTpoB. ATOM Bogopoda U ero
cnekTp no teopun bopa. dnemeHTbl KBaHTOBOW MexaHukn. OnbiTHOE 06OCHOBaHWE KOPMYCKYNAPHO — BOf-
HoBOro ayanuama matepuun. dopmyna ge bponns. 'paHULbl NPUMEHMMOCTN KNaccuyeckon MmexaHukn. OnbiT
LWtepHa u MNepnaxa. CnuH anektpoHa. CnMHOBOE kBaHTOBOE Yncno. MpuHumn MNaynu. Pacnpegenexuve anex-
TpoHoB B atoMme. [Mepuogmnyeckas cuctema anemeHtoB .. MeHgeneeBa. PeHTreHOBCKME Nyyn, MX Crek-
Tpbl. MpuHUMN OencTBMA Na3epa. ABneHve paguoakTMBHOCTU. PagnoaktuBHoe manydeHue. 3akoH paguoak-
TMBHOrO pacnaga. 3akoHoMepHOCTM a- n B — pacnaga. lNpasuna cmeweHns. CtpoeHne sagpa. CoctaBHble
YyacTu agpa — NPOTOHbI U HEWTPOHbLI. OCHOBHbIE XapaKTEPUCTUKN HYKIMOHOB: Macca, cnvH. Baanmonpespa-
LEeHUs HYKMOoHOoB. HenTpuHo. B3avmogencTBmMe HYKIOHOB U MOHATUE O sAepHbIX cunax. [edekT macchl,
3HEprns CBA3WN U YCTOMYMBOCTb aaep. AaepHble peakuun. OCHOBHbIE TUMbI SAEPHbIX peakuuni. ickyccTBeH-
Hasa pagMoakTUBHOCTb. PaanoakTuBHblie U30Tomnbl U UX NpuMmeHeHne. Peakuusa geneHus. LlenHaa peakuwms.
Peakuns cuHTesa. BogopogHo-yrnepogHbii umkn. SHeprus ConHua u 3Bé3a. [Mpobnembl ynpasnsembix
TePMOSAEPHbIX peakumn.

BOﬂpOCbI ANnA CaAaMOKOHTPOJIA NO pa3paeny:

1) CdopmynupynTe noctynatel bopa.

2) C kakon uenbto Obinv nocTaBneHsbl onbIThl LLTepHa n Nepnaxa?

3) [anTe noHsiTue BOMHOBON hYHKLNN.

4) CKONbKMMW KBAHTOBbLIMW YMCITAMU XapakTepmayeTcs COCTosHMe aTtoma? HasoBuTe aTu uncna.

5) Yemy paBHO OTHOLLEHUE MMMNyrbca POTOHA K ero YyactoTe?

6) CkonbKo NPOTOHOB U CKOMbKO HEWTPOHOB BXOAMT B COCTaB sapa atoma BucMmyTa?

7) Kakum cnocobom MOXHO 3aMeanuTb NpoLecc pacnaga pagMoakTMBHOIO BelecTsa?

8) Kakas 13 anemeHTapHbIX YacTuL MMeeT HauMEHbLLYIO Maccy MNoKos?

9) Tllouemy B Tabnuue MeHgeneesa OTHOCUTENbHAA aTOMHAs Macca 3MNEeMEHTOB umeeT ApobHoe
3HayeHne?

Mpoueaypa oueHUBaHUs

Mocne nsyyeHuss pasgena NpoBoAnUTCs KOHTporb. KOHTporb ocyllecTBnseTcs ¢ Uenbto onpenere-
HMS KayecTBa NpoBedeHUsi obpasoBaTernbHbIX YCMyr Mo AWCUMMNMHE, ANS OLEHKU CTeneHW OOCTUXKEHUS
oby4aloLWmnMmMCs COCTOSIHUS, ONpeaensaeMoro LeneBbiMU YyCTaHOBKaMU OUCLUMMINHBI, a Takke aAns opMu-
pOBaHMS KOPPEKTUPYIOLLMX MepPOnpUATMii. KOHTpOmb OCyLLEeCTBNSIeTCA No pasaeny AUCLUMMIVHLI B COOTBET-
cTBUM C NnaHom. KoHTpornb Ha nabopaTopHbIX 3aHATUSX OCYLLECTBIAETCA B BMAE NPOBEPKN NMUCbMEHHOro
oT4yeTa o nabopaTopHoi paboTe, BKNOYalOLLEro HeoGxoanMble pacyeTbl U3MEPSEMbIX U UCKOMbIX BEIUYH,
BbIBOAbI O NpopenaHHoli paboTe, OoTBeTbl BOMPOCHI AN CAMOMOArOTOBKU. Takke KOHTpOrb Mo pasgeny
npegnonaraet TECTMPOBaHME.

LWkana n Kputepun oueHnBaHuA

— OueHka «OTNNYHOY», ECIN KONNYECTBO NpaBuibHbIX 0TBETOB OT 81 + 100 %.

— OueHKa «XopoLUoy», ecnn KoNnM4ecTBo NpaBusbHbIX oTBeToB OT 61 + 80 %.

— OueHka «yooOBMeTBOPUTENbHO», €CNU KONMYECTBO NpaBuribHbIX OTBETOB OT 51 + 60 %.
— OueHka «HeyooBNeTBOPUTENBHO», ECNN KONMYECTBO NpaBunbHbIX 0TBETOB MeHee 50 %.

8. O6Lwue meToguyeckne pekomeHgaumm no oPopMIeHUI0 U BbINOTHEHUIO OTAEeNbHbIX BUgos BAPC

8.1. PEKOMEHAALUN NO CAMOCTOATENIbHOMY U3YYEHUIO TEM

BOMNPOCHI
Ans CaMOCTOATENbHOro N3y4eHusi TeMbl
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«anIMeHeHVIe 3aKOHOB COXpaHeHUA nMmnynbca n IHeprum K ynpyromy m Heynpyromy ygapam»

1) ToHsTne ypapa.
2) Knaccudukaums n xapaktepucTika yaapos.
3) [MpuMMeHeHne 3aKOHOB COXPaHEeHNst UMMNYyNbCa U SHEPIUM K YNPYroMY U HEYNpyromy ygapam.

1)
2)
3)

BOMNPOCHI
ONnsi CaMOCTOATENbHOIO U3y4YeHUs1 TeMbI
«SlBneHuns nepeHoca»

Indbdysuns: onpeaeneHune, ycrnoBusi NPOTEKAHUS, 3aKOH.
TennonpoBoaHOCTb: onpeaerieHne, yCroBusi NPOTEKaHUS!, 3aKOH.
BsaskocTb: onpeeneHune, ycrioBusl NpOTeKaHUsl, 3aKOH.
BOMNPOCHI
ANl CAaMOCTOATENBHOIO U3Y4YeHUs TeMbl

«Buabl coegnHeHN aNeMeHTOB B LieNAX NOCTOAHHOro Toka. 3aKOHbl MOCTOSIHHOIO TOKa»

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

1)
2)
3)
4)
5)

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

OnekTpuyeckas Lenb 1 ee 3neMeHThl.
OCHOBHbIE NOHATMSA M ONpeaeneHns Ans NeKTPUYEeCcKon Lenw.
3akoH Oma ansa ydacTka uenu.
3akoH Oma ans nonHom uenu.
Mpasuna Kupxroda v nx npumeHeHue.
OnekTpuyeckas Lenb ¢ NocnefoBaTenbHbIM COeANHEHVNEM 3IEMEHTOB.
OnekTpuyeckas Lenb ¢ napannenbHbIM COeANHEHNEM 3TIEMEHTOB.
OnekTpunyeckas Lemnb CO CMeLlaHHbIM COeAMHEHNEM 3M1EMEHTOB.
BOMPOCbLI
ANsi CaMOCTOATENIbHOIO NU3y4Y4eHuUsi TeMbl
«Buabl cun B MexaHuKe»

paBuUTaunoOHHasa cuna.
Cwvna TsxecTw.
Bec Tena.
Cwuna ynpyrocTu.
Cwuna TpeHus.
BOMPOCHI
ANA CaMOCTOATENIbHOIrO U3y4YeHUA TeMbl
«MexaHun4yeckas paboTta. MowHOCTb. QHeprus»

PaboTa cunbi.

OnemeHTapHas paboTa.
MoLuHoCTb.

MexaHn4yeckas aHeprus.
KuHeTnyeckas aHeprus.
MoTeHumanbHas aHeprus.
KoHcepBaTMBHbIE CUTbI.

MonHaa mexaHu4eckasi aHeprus.
3aKoH COXpaHEeHUs1 IHEpPIuu.

10) 3akoH coxpaHeHUsi 1 NPeBpPALLEHNST SHEPTUN.
11) dnccmnatmBHbIE CUSbI.
12) KoshduumeHT nonesHoro 4encTeums.

BONPOCHI
ANS CaMOCTOATENIbHOIO N3y4YeHUsi TeMbl

«flBneHne anekTpoMarHuTHOM UHAYKUUK (onbiTbl Dapanes). 3akoH Papagesn. BpalwieHne paMmku B

1)
2)
3)
4)
5)
6)

1)
2)

MarHUTHOM nosne»

SBneHne aneKTpoOMarHUTHON UHOYKLUN.
OnNeKTPOABMXKYLLASA CUITa SNIEKTPOMArHUTHOM MHAYKLNN.
3aKoH anekTpoMarHUTHOM MHAykumn ®apages.
Mpaswuno JleHua.
MpuHUKMN 4enCTBUSA reHepaTopoB.
OnekTpoasuraTenu.
BOIMNPOCbI
ANnsi CaMOCTOATENbHOro U3y4YeHUs1 TEMbI
«BbIHYXXOeHHble KonebaHus. MepeMeHHbIN TOK»

OunddepeHumnansHoe ypaBHEHME BbIHYXXAEHHbIX konebaHun.
BbIHYyXO€HHbIE MeXaHNYeCcKue 1 BbIHY>XAEHHbIE aneKkTpuyeckne konebaHus.
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3)
4)
5)

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

1)
2)
3)

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

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

"paduK BbIHY>XAEHHbIX KOnebaHui.
PesoHaHc.
Pe3oHaHCHbIe KpuBble.
BOIMNPOCHI
ONsi CaMOCTOATENbHOIO U3y4YeHUs1 TEMbI
«OneKTpoMarHUTHbIE BOSIHbI»

Bubpatop Nepua.
MaccoBbI nsnyyatens.
JTamnoBbIv reHepaTtop.
[Monepe4yHOCTb 3NEKTPOMArHUTHbIX BOSIH.
lnockue MoHOXpOMaTUYECKME 3NIEKTPOMArHMTHbIE BOJTHBbI.
O6bemHas NNOTHOCTb SHEPIMU SNIEKTPOMArHMTHOW BOSHbI.
BekTop YmoBa-lNonHTuHra.
[aBrneHve anekTpoMarHUTHbIX BOJTH.
MMMynbC anekTpoMarHMTHOroO Nonsi.
BOMNPOCHI
ANSA CaMOCTOATENIbHOIO U3y4YeHUA TEMbI
«B3anmopencTBMe 3NEKTPOMarHUTHbIX BOJIH C BELLECTBOM»

Owncnepcusa ceeTa.
Mpun3ameHHbIV cnekTporpad.
OneKkTpoHHas Teopus AUCnepcun ceeTa.
BOMPOCbLI
ANsi CaMOCTOATENIbHOIO NU3y4Y4eHUsi TeMbl
«OnTuyeckas aHusoTponus»

OnTnyeckn aHN3O0TPONHbIE BELLECTBA.
Auvenka Keppa.
OdpekT Keppa.
OnTnyeckn akTMBHbIE BELLECTBA.
Yron noBopoTa NyiocKoCTH nonspusaumm.
YaenbHoe BpalleHue.
MonsipumeTpus.
OdbdekT Papages.
BOMPOCHI
ONA CaMOCTOATENbHOIro U3y4YeHUA TeMbI
«Teopus atoma Bogopona no bopy»

Mogenun atoma TomcoHa n Pesepdopaa.
JInHenyaTbI cNekTp aTtoma Bogopoaa.
Cepusa banbmepa.

Cepus NarimaHna.

Cepus lMNaweHa.

Cepus bpakeTta.

Cepus MNdoyHaa.

Cepusa Xamdpu.

O6o6weHHast hopmyna banbmepa.

10) MoctynaTtsl Bopa.
11) OnbiTel ®paHka u Nepua.

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

BOMPOCHI
OISl CAMOCTOSATENIbHOIO U3yYeHUs1 TeMbI
«AreMeHTbl KBAHTOBOW MeXaHUKN»

KopnyckynsipHO-BOITHOBOW Ayarv3m.

dopmyna ge bpownns.

[ndpakumnsa anekTpoHoB.

dopmyna Bynbda-bperros.

HewTtpoHorpadwus.

OnekTpoHorpadus.

OneKTpoHHas onTuka.

BonHbl ae Bponns.

CooTHolleHne HeonpeaeneHHocTen [ei3eHbepra.

O6Wun anropuTM CaMOCTOATENIbLHOIO U3Y4YEHUA TeMb
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1) O3HaKoOMUTbCSI C PEKOMEHOO0BaHHOW y4ebHON NuTepaTypo 1 3NEKTPOHHLIMU pecypcaMm No Teme (OPUEHTUPYACh Ha
BOMPOCbI A1 CAMOKOHTPOIS).

2) Ha aToi ocHoBe coCcTaBUTb pa3BePHYTLIN MNaH U3N0XEHUS TEMbI.

3) BbibpaTb hopMy OTYETHOCTM KOHCMEKTOB (MNaH-KOHCMEKT, TEKCTyanbHbIA KOHCMEKT, CBOOOAHBIA KOHCNEKT, KOHCMEKT-
cxema).

4) [MpoBecT CaMOKOHTPOSb OCBOEHUS TEMbI MO BONPOCAaM, BblAaHHbIM NpenogaBaTenieM.

5) OcbopMUTb OTUETHBIN MaTepuan B yCTaHOBNEHHOW hOpMe B COOTBETCTBUM METOANYECKMMN PEKOMEHAALMAMMN.

6) MpenocTaBnTb OTYETHLIN MaTepuan npenogasaTesnto No COrfiacoBaHUIO C Beaywmm npenogasarteniem.

Wkana n Kputepun oueHnBaHuA

CaMOCTOATEeNIbHOIo U3y4yeHus TeMbl

— OUEeHKa «3aymeHo» BbICTaBNAETCH, eCcnn 00y4aroLWMUNCs NOMMYHO 1 KpaTko OPOPMMUIT KOHCNEKT, B
KOTOPOM OTpasui BCe 3HaYMMble MOMEHTbI (ONpeaeneHuns, 3aKoHbl, BENUYMHbLI, NapaMeTpbl, sABne-
HWS) N3y4aemMomn TeMbI.

— OUEeHKa «He 3aYmeHO» BbICTaBMAETCH, ecnu obyyarLmncs odopMmni KOHCNEKT, B KOTOPOM HE OT-
pa3un 6onbLUy0 YacTb 3HAYMMbIX MOHATUM (ONpeAeneHuns], 3aKoHbl, BEMWYMHbI, NapameTpsbl, sBre-
HWS) 3y4aeMon TeMbl, He 3aMeTWi 3aKOHOMEPHOCTEN.

8.2. PEKOMEHAALIUM MO CAMOCTOATENIbHOMY BbINOJNIHEHNIO UHOUBUAOYAIIbHOIO 3A0A-
HUA

B kagom vMHAMBMAOYaNbHOM 3aaHUN COAEPXMUTCS MO TPW 3agadn, KOTopble HEOOXOOANUMO peLnTb U
0opMUTL B COOTBETCTBUM C TpeboBaHusamn. NHamMBuayanbHoe 3agaHne o6a3aTernbHO JOIMKHO MMETb TU-
TYNbHBIN NIUCT, a Kaxgas 3agada obs3aTenbHO OOMKHaA codepXaTtb criedylolme pasgenbl: 4aHO, HanTw,
pelweHune, nepeso BenuumH B CU, normyHoe n nocriefoBatensHoe peLleHue, oTBeT.

Pasgenbl y4ebHOM ANCUMNNNHBI, YCBOEHME KOTOPbIX CTyAeHTamMu COMpOBOXAAeTCA MOArOTOBKOW WH-
OVBUAYanbHOro 3agaHuns:

Pasgenbl ancumnnunHel, 0CBOEHME KOTOPbIX 06yqaro-
LLIMMUNCA conpoBoXaaeTca Unn 3aBepLiaeTca BbiNnos-
HEeHnemM nHamsmayarbHoro sagaHma

KomneTteHuun, dopmmupoBaHme/pasButne KOTopbix obecneyn-
BaAETCs B XOA€ BbINOJTHEHMS

No HanveHoBanme MHAMBMAYaNbHOro 3agaHus
1 «MexaHuka», «MonekynsapHas uanka YK-1, OlK-1
N TepMoanHamMmkay, « QNekTpu4ecTso u
MarHeTu3m»
2 «KonebaHusa n BonHbl», «OnTukay, YK-1, OlnK-1
«ATOMHas 1 agepHas pusmkar

Mpumepbl ohopmneHus 3apav:

3apayva 1. ABToMOGUnb, ABUrasicb ¢ yckopeHuem 2 m/c2, npowen 125 m 3a 5 c. Onpegenutb Havanb-
HYIO CKOPOCTb aBTOMOOUNA. HauepTutb rpacmk 3aBUCUMOCTM CKOPOCTUN OT BPEMEHM.

Vo —? PelweHne:
2
a=2 mic? N3 dopmyrbl nyTM Mpu  paBHOYCKOPEHHOM [BMKEHUM S =V t +% nonyvyaem
t=5¢
_ at?
S=125 m S -5 s at
V= =———
t t 2
MoacTasnsist YCNOBbIE AAHHbIE, UMEEM \/ | — [% _Ej =20 m/c
5

padmk CKOPOCTU paBHONEPEMEHHOIO OBWXKEHUSA SABMSETCS NpaAMon nuHuen. Ong ee
MOCTPOeHUs JocTaTouHo Asyx Todek: npu t=0 Vy =20 wm/c, npn t=5 ¢ V =30 wmic.

HanomHum, yto V =V, +at .

a0 W ot

Omeem: V, =20 wic.
3apayva 2. ToyeuHble 3apsabl ¢, =1x#Kn n g, =—2 HK pacnonoxeHbl Ha pacctosHun 10 cm gpyr ot
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Apyra B BakyyMe. HaiiTu HanpsbkeHHOCTb M MOTeHUMan nons B TOYke, HaxodsLwencs nocpeanHe mexay 3a-

psaaMu.
E, -7 oa—"7?

0, =1 HKn = 10° Kn
O, =—2 HKn=-2-10"°Kn

r=10cu =101
c=1

£, =885-107 d/m

PelwieHue:
ql. Ei E: 02
®© ri2 A o
CornacHo nNpuHUMNy cyneprnosvuum B Touke A
Ea=E+E,, oa=01+0,,
roe El, Ez — HanpsKEeHHOCTU MOoren, co3faHHbIX B ToYke A (PUCYHOK)
3apsgamMn iy (g, @ @1 U @ — NOTEHUMAnbl 3TUX Nonen. Tak Kak BEeKTo-

pbl El 7] E2 OENCTBYIOT BOOSb OOHOW MPSIMOW, MOXHO NEPENTN OT BEK-
TOPHOW CyMMbI K anredpanyeckoi:

EA=E1+E2,F.D.e Elsz, E2: ‘qz‘ 2-
r r
4rgys - (EJ drgye - (E)
1
i g, = 7 (o] +[a])-

r
Argyes - [Ej

3Hak 3apsiga g2 Mbl yunu, HanpasuB BekTop E, k 3apsgy. MoTteHuman
SABMSAETCA CKaNsAPHOW BENMYUHOW. YuuTbiBas, YTO BTOPOW 3apsig OTpu-

uaTene, umeem  _ (%] %] 2 (| 0]
Pn= - o/ o)
Argye % 47[505% Améos r

nOACTaBJ‘IﬂH B q)OpMyJ'IbI YUCNEeHHble 3Ha4YeHua W Yy4dyuTbiBad, 4TO

1 =9.10°m/d > NONy4Yyaem
4re,

9.10° 9 B
E,=—— _(1+2)-107° =108— ,
A 25.10*2( ) M

_2.9.10°
(29N 70’1

Omeem: E, =108 Bim, ¢, =-180 B.

(1l0°-2.10°)=-1808B "

WWKAJA U KPUTEPUN OLUEHUBAHUA

— «3a4TeHO» MO WHAMBMAYanbHOMY 3afaHWI0 BLICTABMSETCS, €CNu: a) BCe 3aJauv pelleHbl npa-
BUINbHO; 6) 3agaun ochopmMreHsl No Bcem TpeboBaHMsIM (06s3aTenbHbIe 31IeMEHThI: AaHO, HAaNTK, peLleHue,
BbINOMHEHbI HEOOXOAUMbIE PUCYHKM U MOCTPOEHUS], NMOTMYECKU BEPHO NMOCTPOEHO peLUEeHNe, 3anncaH 1 npo-
aHanu3vpoBaH OTBET); B) 0hOpMIIEHME UHAMBMAYANBHOIO 3aJaHns COOTBETCTBYET NpeabsBrsieMbiM Tpe-

B60BaHUAM (TUTYMbHbIN NUCT);

— «HEe 3a4TeHO» MO MHOMBMAYANbHOMY 3aJaHUI0 BbICTABNSAETCH, €CNU: @) YacTb 3aJay pelleHa He-
BEpHO; 0) 3agaym ocopMneHbl He B COOTBETCTBUM C TpeboBaHMAMM (OTCYTCTBYET AaHO, HE ONpedeneHo 4YTo
HeobXxo4MMO HaMTKU, OTCYTCTBYHOT PUCYHKM U NOCTPOEHUHA, OTCYTCTBYET flOorMka B pelleHuMmn 3agadu, HeT OT-
BeTa); B) 0opopMIIEHNE HE COOTBETCTBYET NPeabABNAeMbIM TpeOOBaAHNAM.

9. BXOOAHOW KOHTPOIb U TEKYLLUWA (BHYTPUCEMECTPOBbIWA) KOHTPOJIb XOAA U PE3YNbTA-

TOB YYEEHOM PABOTbI OBYYAIOLEOCA

9.1. BxogHOW KOHTpPOIb

BxogHOW KOHTPOIb OCYLLECTBIAETCS B BUAE MMCbMEHHbLIX OTBETOB Ha BOMPOCHI U 3aA4aHus BXOOHOTO
KOHTpons. bunet BkntovaeT B cebs 15 BONpocoB 1 3agaHui No pasnuyHbIM pasgenam gucunnimiel «dnsum-
Ka» 3a Kypc cpegHero (nosiHoro) obuiero obpasoBaHusi. BXogHOWM KOHTPOSb NPOBOANTCA Ha NEPBOM MpPakTu-
YecKoM 3aHaTUKU. Ha BbinonHeHve gaetca 15 MUHYT.

Ymo Ha3bIieaemcsi:

1) ¥Yrnowm nagenuns?

Bonpochbi u 3adaHusi 8X00H020 KOHMPOJIsi

2) ABCONTHLIM NokasaTenem NpenoMneHns?

3) Yrnom npenomrneHusa?

4) 3neKTpoeMKOCTbI0 NPOoBOAHMKA?
5) PaBHOMEpPHbLIM OBWXEHNEM?
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6)
7
8)
9)

AgnabaTtHbiM npoueccom?
PaBHoO3ameaneHHbIM ABMKEHNEM?
N3obapudecknm nporeccom?
YacTtoTon konedaHun?

10) M3oTepMmyecknm npoLeccom?

11) MNMepnogom konebaHun?

12) BHelwwHuM doToadhdekTom?

13) M3oxopHbIM npoueccom?

14) AMnnuTygon konebaHua?

15) Hanpsi»KeHHOCTbIO 3neKTpPUYECcKoro nons?

16) OTHOCUTENBbHLIM NOKa3aTeneM NpPenoMieHns?

Mo kakoli gpopmysie MOXHO onpedenums:

RBOOoNOOMONE

=
N

0.
1.
. Ycnosre Makcumyma npu MHTepdepeHumn ceeTa?
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

YrnoBy ckopocTb?

PaboTy NoCTOAHHOM CuIbl B MEXaHWKE?
KnHeTuyeckyto aHepruio tena?

MyTb Npn paBHOYCKOPEHHOM OBVKEHUN?

Cwuny ynpyroctn?

PaboTty Toka?

LleHTpocTpemutensHoe yckopeHue?
ONeKTpPOEMKOCTb NIOCKOro KoHAeHcaTopa?
OnTu4eckyo cuny nmH3bI?

JIVHENHbIN NYTb NPYN PaBHOYCKOPEHHOM ABUMXEHUN?
MoTeHuManbHyo aHepruo ynpyro AedopMMpoBaHHOro Tena?

MoMEeHT cunbl Npu BpawaTenbHOM ABMXKEHUN?

KonuuecTtBo TennoTtbl Npu HarpeBaHun BelecTea?

LleHTpocTpemMuTenbHoe yckopeHne?

YaenbHyl TeNOeMKOCTb BelllecTBa?

3aBMCMMOCTb COMPOTUBIEHNSI NPOBOAHMKA OT Er0 reOMETPUYECKUX Pa3MepOoB?
AGCOnIOTHBIN NokasaTesnb NpernoMneHna?

KoadhpmumneHT nonesHoro A4encTensa TensI0BON MalUMHbI?

Mepuopg konebaHun maTtemaTN4eCKoro MasiTHMKa?

KuHeTnyeckyto aHepruio?

Cwuny Amnepa?

Mepuoa konebaHum NPY>KMHHOrO MasaATHUKA?

Cwuny JlopeHua, eNCTBYIOLLYI0 HA ABUXYLLUIACA 3apsag B MarHUTHOM rone?
Cuny TaxecTn?

Mepuoa anekTpuyeckmx konedaHum B KOHType?

UN306pasume epachuyecku:

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

CwunoBble NMHUK NOMS NOSNOXUTENbHOrO 3apsiaa.

Xoga ny4den, napannenbHbIX rMaBHOM ONTUYECKON OCU, B ABOSIKOBLIMYKIOWN NNH3E.
CwunoBble NUHUK NOSS OTPULATENBHOIO 3MIEKTPUYECKOro 3apsaa.

3aBUCUMOCTb CKOPOCTU OT BPEMEHU MPU PaBHOYCKOPEHHOM [BUXEHUN.
CunoBble NTIMHUN MarHUTHOTO MONS NPSIMOro NPOBOAHMKA C TOKOM.

3aBMCMMOCTb AaBreHus raza oT obbema npu agnabaTtHom npouecce.

Xogf CBETOBbIX NyYen, MayLwmux u3 Bo3ayxa B CTEKIO.

3aBMCMMOCTb CKOPOCTM OT BPEMEHM NPU paBHO3aMeaIEHHOM ABMXKEHUMN.
CunoBble NMHUKN 3NEeKTPUYECKOro Nossi NITIOCKOro KOHAeHcaTopa.

10) 3aBMCMMOCTb CMELLEHUS OT BPEMEHU NMPU FAPMOHUYECKOM KonebaHuu.

11) 3aBucumocCTb faBneHus oT obbema rasa npy U3oTeEPMUYECKOM NpoLiecce.
12) 3aBMCMMOCTb NyTWN OT BPEMEHN NPY PAaBHOYCKOPEHHOM OBWKEHUN.

13) Xopg nyyen, nagyux n3 ctekna B BO3gyx.

14) 3aBUCMMOCTL JaBneHust oT obbema npu n3obapuieckoM ra3oBom npotiecce.
15) 3aBMCMMOCTb CKOPOCTM OT BPEMEHU MPU PABHOMEPHOM OBVDKEHUN.

Kakasi gpopMyna ebipakaem 3aKOH:

e e

BTopoii 3akoH HbtoToHa?
Owma anga yvacTtka uenn?
MpenomneHus ceeta?
KynoHa?
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5. OneKkTpoMarHUTHOM UHAYKLUN?

6. OTtpaxeHusa ceeta?

7. CoxpaHeHWsi SHEPTUN B MEXAHUKE?

8. Apxmmena?

9. Owma gnsg nonHon uenu?

10. dapages ansa anektponunsa?

11. BceMupHoro TaroteHuna?

12. Oxoyns-JleHua ong noCTOSIHHOrO Toka?
13. Mpenomnenunsa ceeta?

14. bonnga-MapuoTtta?

15. l'yka?

16. ®apages-JleHua ons aNeKTPOMarHUTHOM MHOYKUMN?
17. T'en-Iroccaka?

18. CoxpaHeHusa umnynbca Tena?

19. Wapna?

20. KakoB thmsnyeckmin CMbICIT:

21. YckopeHus?

22. MNnoTHoOCTK BellecTBa?

23. MarHuTHoro notoka?

24. Maccbl?

25. laBnenua?

26. ABCONOTHOro HyNst TemnepaTyp?

27. MNMoTeHumana anekTpuyeckoro nonsa?
28. Cunbl Toka?

29. Ckopoctun?

30. JneKkTpoaBMXKYLLEN CUMNbI UCTOYHWUKA TOKa?

3anuwume ypaeHeHue:

1) [epBoro Ha4ana TepMOaVUHAMUKN.

2) OcHoBHOEe Ans MONEKYNSIPHO-KMHETUYECKOM TEOPUU Fa30B.
3) OnHwWTenHa ansa BHelwHero otoadpdekTa.

4) dopmyny NUH3bI.

5) CocTosHuna ngeanvHoro rasa MeHgeneeBa-KnanenpoHa.
6) [apMOHM4YeckMx konebaHun B MexaHuKe.

7) B yem cyllHOCTb ABREHUS:

8) OnekTpomarHUTHOWM MHAYKUUN?

9) CamouHgykumun?

10) NMonsipusaunn ceeta?

11) doToachhekTa?

12) dndpakumnm cBeTOBbIX BOSH?

13) Oucnepcun ceeta?

14) Onektponusa?

15) Pe3oHaHca?

16) MNMonHoro BHyTPEHHEro oTpaxeHns?

17) PagnoaktnBHocTn?

B kakux e6UHuuax u3smMepsiemcs.:

OnTuyeckasa cmna NUH3bI?
Cwvna Toka?

YacrtoTta?

MoluHocTb?
MHAOYKTUBHOCTb KOHTYpa?
MnoTHoCTb BewecTBa?
[aBnexnune?

OHeprus?

Hanps>keHne?

0. dnekTpnyeckas eMKOCTb?
11. Konu4yecTtBo BellecTBa?
12. YckopeHune?

13. PaboTta?

14. DnekTpuyeckoe conpoTuBneHne?
15. YpenbHoe conpoTuenexHne?
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16. YrnoBasi cKopoCTb?

17. mnynbc Tena?

18. MIHayKumst MarHMTHOro nonsi?

19. HanpshKeHHOCTb 3M1EKTPUYECKOro nonsa?

Wkana n Kputepun oueHnBaHuA
OTBETOB Ha BOMNPOCHLI BXOAHOIo KOHTpoOnnsA

— OueHKa «OTNNYHOY», ECIN KONMYECTBO NpaBunbHbIX 0TBETOB OT 81 =+ 100 %.

— OueHKa «XopoLLOY», ECN KONNUYECTBO NpaBunbHbIX 0TBETOB OT 61 + 80 %.

— OueHka «yooBnMeTBOPUTENBHO», €CNU KONMMYECTBO NpaBuribHbIX OTBETOB OT 51 + 60 %.
— OueHka «HeyooBNeTBOPUTENBHOY», €CMNN KONMYECTBO NpaBurbHbIX OTBETOB MeHee 50 %.

9.2. TeKyLwMi KOHTPONb YyCNEBAeMOCTHU

B TeueHue cemecTtpa, NPoOBOANTCH TEKYLMIA KOHTPOMb YCMEBAEMOCTM MO OUCLMMIIMHE, K KOTOPOMY
obyuvaroLmincs gomkeH ObITb NOArOTOBIIEH.

OTcyTCTBME NPOMYCKOB ayAMTOPHbIX 3aHATUNA, akTMBHas paboTa Ha NpakTUYecknx M nabopaTopHbIX
3aHATUSX, obLlee BbiNofHeHWe rpadmka y4ebHON paboThbl ABNSAIOTCA OCHOBAHUEM OISl NMONTYYEHUS NMOSNOXU-
TENbHOW OLIEHKM MO TEKYLLEMY KOHTPOIIO.

B kayecTBe TekyLlero KOHTPONsi MOXeT OblTb NCNONBb30BaH TECTOBbLIA KOHTPOSb U KOHTPOSbHasa pabo-
Ta, a Takke oT4yeT no nabopaTopHon paboTte. TeCT COCTOUT U3 HEBOMbLLIOIO KONMYECTBA 3NIEMEHTAPHbIX BO-
NPOCOB MO OCHOBHbLIM pa3genamMm AUCUUNIUHBL HENpaBuIbHbIE pelleHus pasbuparoTca Ha crneayrollem 3a-
HATWMK; YacToTa TECTUPOBaHUA OnpeaenseTca npenogasartenem.

BOMNPOCHI n 3A0AYM
NSl CaMONoAroTOBKU K NPakTUYeCKUM 3aHATUAM

B npouecce noaroTtoBkM K nNpakTn4eCKomMy 3aHATUO 06yqarou.|,vu7|c;1 n3y4vyaet npencrtaBsi€HHble HUXE
BOMPOCHI MO TemMam. Ha 3aHaTuu 06yqarou.|,vu7|c;| OEMOHCTPUPYET CBOU 3HAHUA MO U3y4YEHHbIM BOMpPOCaM B
d)opme YCTHOro oTBeTa. Ons YCBOEHUA MaTepunasna no tTeme 3aHATUA 06yqarou.|,|/|l7|c;| pewaeT 3agadn.

O6LWuM anropuTm camonoaroToBKu
PexomeHOauyuu no peweHuro 3aday

1. B ocHOBY kaxxgon dusmyeckon 3agayun NonoXeH TOT UM MHOW YacTHbIN Cryvan nposiBneHns ob-
LMX 3aKkoHOB hm3mku. [NoaTomy, onpeaenuTe O KakoM SIBNIEHUN, CBOMCTBE MM NpoLecce MAeT peyb B AaH-
How 3apade. [pexae Yem NPUCTYNUTL K PELUEHMIO 3aad Kakoro-nubo pasgerna Kypca, pekomeHayeTes Tuia-
TenbHO nNpopaboTaTb TeOPMIO BONpOCa.

2. MNepep peweHvemM 3agaumn cnegyeT BbinucaTtb B eanHunuax CU yncnoBble 3Ha4YeHMs1 Ucnonb3ye-
MbIX MPU BblYUCNEHNN PUBNYECKUX MOCTOSIHHBIX, 8 TakKe Tex BeNU4YMH, KOTopble AaHbl B YCNOBUW 3aJayv B
euHuLax, KpaTHbIX Unn gonbHbIX oT eauHuy, CA, a Takke B eguHUUax, oTNuYHbIX oT eguHuy CA.

3. PelueHne 6onblUMHCTBA hU3MYECKUX 3a4ay pacHEeTHOro xapakrepa CBOAUTCS K COCTaBEHUIO an-
rebpanyecknx ypaBHeHWI, NPeACTaBNALWLNX cOBO MaTemMaTUYeckoe BblpaXeHUe 3aKOHOB U3MKK, Nexa-
LMX B OCHOBe AaHHOro siBneHuws. CocTaBneHue CUCTEMbl YpaBHEHWA, MOMHOCTbIO OTpaXKalolWmX OaHHbIN
dusnyecknin npolecc, npeactaBngeT OCHOBHYIO TPYAHOCTb peLLeHUs NoYTn Bcex 3agad no dusuke.

4. MNpwn aHanu3e 3agayn U COCTaBNEHUN CUCTEMbI YPABHEHUIN, OTpaXaloLwen To UNn NHoe sBreHune,
ocoboe BHMMaHKWE criegyeT obpallaTte Ha BEKTOPHbIA XapakTep MHOMMX BEMWYUH, C KOTOPbIMU NPUXOOUTCA
BCTpeyaTbCA. [And nONHOro onpeaeneHnst Taknx BENUYUH HEODXOOANMMO YyUUTbIBATb HE TOMBKO MX YMCIIOBOE
3Ha4eHue, HO N HanpaeneHue.

5. MNMpwn pelwennn 3agay Hepeako NPUXOAUTCS npuberatb K pasfnoXeHU0 BEKTOPOB CKOPOCTU, YCKO-
PEHMS, CUINbl U T.[. Ha COCTaBMsAOLWME MO KakUM-NMOO OBYM HanpaereHusiM. PauuoHanbHbIn BbIOOp
HanpaBneHUN ANs pasnoXeHWsl BEKTOPOB HESIBHO AMKTYETCS YCrOBUAMM 3aJadn, ogHaKko B oOLeM crydae
OH MOXEeT ObITb NPOM3BONbHLIM. [1oNe3HO NMETbL B BUAY, YTO pasnoXeHNe BEKTOPA Ha COCTaBMSALINE — 3TO
4YNCTO MaTteMaTU4YecKkuii NPUEM u ToT pakT, 4To NoOOK BEKTOP MOXHO BCErda pasrioXuTb Ha COCTaBMsIO-
Lne, He 03HavaeT, YTO KaXaOoN U3 HUX MOXHO AaTb Takoe e ou3nyeckoe TorkoBaHue, Kak UICXOQHOMY BEK-
TOpY.

6. Bce 3agayn, He3aBUCMMO OT crnocoba 3ajaHun UCXOOHbIX BENUYMH, CrefdyeT pellatb B obLliem
Buae (T. €. B 6ykBeHHOM 0603Ha4YeHUN, a He B YMcnax, NpU4YemM McKkomas BenmynmHa OOImKHa OblTb BblpaXeHa
yepes 3afaHHble BENMYMHbI). Takom MeTo peLlueHus No3BoNiseT NpoaHanM3MpoBaTh MOSTyYEHHbIN pesyrb-
TaT 1 JAaéT BO3MOXHOCTb BblpaboTaTb 00LMe Npuembl pelleHmns 3agad no Kaxkgomy pasgeny kypca. U, kpo-
M€ TOro, OCTatTCH SICHbIMU Creapbl 3aKOHOB, MCMOMb3YEMbIX B IaHHON 3agave, a caMmu BbIKIIagKy Mo3BONSAT
npuv HEOOXOANUMOCTM NPOBEPUTL MOOYI0 YaCTb PELLIEHMS U UCKITHOYNTb BO3MOXHbIE OLLIMOKM,

7. [Ina npoBepku NpaBUNbHOCTM peLLeHns 3afayu, B BbIBEOEHHYIO pacdeTHyo chopmyny Heobxoam-
MO MOACTaBUTb eANHULIbI UIBMEPEHUS BCEX BEMUYUH, BXOOALWNX B hOPMYIY, U, BbINOMHMB Npeobpa3oBaHus,
y6eanTbCs, YTO eAVHULBI U3MEepPEHNst NPaBo U NEBON YacTen ypaBHEHNS COBMNaaaloT.
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6onbLwe nopsagka 1000 meTpoB, Macca Monekynbel — nopsaka 1 munnurpamma u T. .

BoOoo~NooOhr~wdE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

8. MNonyuuB oTBET B 06OLLEM BUAE, MOXHO NPUCTYNUTL K YACNOBLIM pacyeTam. [poBoasi apndmeTtn-
Yyeckme pacyéTbl, HY)KHO MCMOMNb30BaTb NpaBuna MPUOIVKEHHBIX BbIYMCIIEHWUIA, NMO3BONAOLMNE BO MHOIMMX
Crny4yasix CSKOHOMMUTb BPEMSi, He HAHOCH HUKaKoro yuiepba TOYHOCTU.
9. MNony4unB YNCNOBOM OTBET, HYXXHO OLEHUTb €ro npaBgonofobHOCTL. Takasi OLeHka MOXeT B paae
cnyyaeB OOHapPYXWTb OLIMOOYHOCTBL NOMy4yaemoro pesynbtata. Hanpvumep, ckopocTb Tena He MOXeT ObITb
6onblule CKOpPOCTM CcBETa B BaKyymMme, OalribHOCTb MNoJieTa KaMHA, 6pOLIJeHHOFO 4eJ10BEKOM, HEe MOXeT ObITb

Tema 1. MexaHuKka

MexaHuka.

OCHOBHbIE MOHATUS KUHEMATUKM.

OTHOCUTENBHOCTb ABMXEHMS.

PaBHOMepHOe aBUXEHME.

PaBHOycKopeHHOe OBWMXKEHNE.

CeobogHoe nageHue Ten.

[BrxeHne No OKPYKHOCTW.

3apaum n obnactb NpMMeHeHns1 AuUHaMUKN HbloToHa.
MepBbi 3akoH HbtoToHa. Macca. Cuna.

BTopow 3akoH HbloToHa.

TpeTuii 3akoH HbloTOHA.

Cwvnbl ynpyroctu. Cunbl TpeHus. [IBvxeHne Tena ¢ y4eTom Cusbl TpeHus

OcHOBHOE ypaBHeHMe ANHaMUKN BpalaTenbHOro OBXXEHNS.
[aeneHune. 3akoH lMackansa ansa XXWAOKOCTEN U ra3os.

ApxvmenoBa cvna. YCnoBus nraBaHus Ten Ha NOBEPXHOCTU XKMAKOCTU.
Umnynbc Tena. 3akoH coxpaHeHus nMmnynbca. PeakTMBHOE ABUXEHME.
MexaHuyeckas pabota. MoWHOCTb. SHeprus.

MomeHT nmnynbca. 3akoH COXpaHeHUss MOMEHTa MMnyrnbea.
KuHeTuyeckas aHeprusa BpaluatoLlerocs Tena.

paBMTaUMOHHBIE CUMbl. 3aKOH BCEMUPHOro TaroteHms. Cuna Tsbkectn. Bec Tena.
[BmkeHne noa AencTeBreM Cunbl TskecTn. HesecomocTs. [NepBasi kKocmMmnyeckas CKOpoCTb.

3apaua 1. Ha pucyHke a — 8 npmBegeHbl rpadmkm 3aBUCUMOCTY KOOPAUHATBI X NPSAMOMUHENHO ABWXYLLe-
roca Tena ot BpemeHu. OxapakrepusynTe gswmxeHue. Onpegenute CKOpPOCTb Tena. Hanuwute 3aBUCUMOCTb
KOOpAMHaTbl Tena OT BpEMEHU X = x(t).

Homep BapumaHTa 1 2 5 8 9 10 11 12
PucyHok a 6 a 6 6 8 a 6 8
Homep rpaduka ha | 4 1 1| 2 2 | 2|1 3| 3| 3| 4| 4] 4
AaHHOM pUCYHKe
4:&, » 2 t+Xom
' 1
100 400t
50 i
/ 2
0 d - 0 & 1 L L A ' -
! s | e 10 30
-50 !
-100L 3 400L 3 4
a 6 c

3apava 2. Npy cBOGOOHOM NageHUM TeNo JOCTUraeT NOBEPXHOCTU 3eMnn vYepes 5 ¢. KakoBa ckopocTb
Tena B MOMEHT NaZeHns 1 C Kako BbICOTbl OHO Najano, ecrnv HavanbHasa CKOPOCTb paBHa HymM?
3apgava 3. 3aBMCMMOCTbL CKOPOCTU OT BPEMEHU NPU TOPMOXEHUM aBTOMOOWNS 3agaeTtcs hopMyron
v= u(t), (BenununHbl, BXoadLme B oopmyny, BeipaxeHsl B CU). Onpegenuvte, yepes kakoe BpemMs OCTaHOBUTCSA

aBTOMOGUIb, U KaKoW MyTb OH MPONAET JO OCTAHOBKM.

Homep BapuaHTa | 3aBucumocts v=0(t) | Homep BapuanTa | 3aBucumocts v =ul(t)

1 v=20-4t 7

v=25-3t

2 v=32-8t 8

v=30-4t
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3 v=5-2t 9 v=15-3t
4 v=10-4t 10 v=18-2,5t
5 v=40-2,5t 11 v=20-2,5t
6 v=35-4t 12 v=12-4t

3apava 4. KakoBa ckopocTb BenocunegucTa, ecnv nepvop BpalleHus koneca paguycom 0,2 M paBeH
0,1c?

3apayva 5. /13 opyams npom3BogdAT BbICTPEN NoA YoM a K ropu3oHTYy. HavanbHas ckopocTb cHapsga
Up. Yepes Bpems t cHapsg HaxoauTcsa Ha BbicoTe h. OnpegenuTe BenuUnHbl, 0603HavYeHHbIe *. Yepes cKkorb-
KO CeKyHZ nocre BbiCTpena cHapsif, JOCTUIHET MaKCMMarbHOW BbiCOTbI? CONpoOTUBIEHME BO3ayXa HE YUYUTbI-
BaTb. YCKOpeHue cBOBOAHOE NafeHu s MPUHSATL paBHbIM 10 m/c’.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Yron Boieta CHapsiaaK | 5 40 * 40 50 * 50 60 * 60 30 *
TOPU3OHTY d,

HavankHas ckopocTs cHa- | gn0 |« | 700 | 1000 | * | 800 | 800 | * | 900 | 700 | * | 1000

psga ug, Mlc
Bpeus rofleTachapand | 20 | 25 | 30 | 15 | 20 | 25 | 30 | 15 | 20 | 25 | 30 | 15
BbicoTta noneta cHapsaa . 13 14 % 12 12 * 9 95 * 6 6.5

h, km
3apayva 6. ABTomMobUNb Maccon m 3a BpeMs t yBenMuMBaEeT CBOK CKOPOCTb OT U; A0 U,. Cuna 1aru
asurartens aBTomoounsa paeHa F. Onpegenute BenuunHy, 0603Ha4YeHHyo *. Kakon nyTb NporaeT aBToMobmnb
3a gaHHoe Bpems?
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Macca aBTomobuna m, m * 0,90 | 1,2 1,4 1,6 * 1,5 1.4 1,2 | 0,90 * 1,8
BpeM”“B“’ﬁiﬂ”gaBTo“"O‘s”' 20| » |80l 10|12 | 15| * |50 12|80 10| *

HavanbHas ckopocTb aBTOMO- 72 54 . 36 | 108 | 36 72 * 18 72 54 36
ouna vy, km/y

KoHeuHasi CKOpOCTb @BTOMO- | 444 | oo | 54 | * [ 144 | 72 | 144 | 72 | * | 108 | 90 | 108
ounsa U, km/y

Cuna 1arn aBtomobunsa F, kH | 1,4 1,2 1,5 1,6 * 0,80 | 2,0 1,4 1,6 * 1,8 1,6

3apaua 7. [1Be npyxuHbl, NPUABMHYB OPYr K APYry, COABWUIK TaK, YTO NepBasi NpyXMHa yKopoTunach Ha
X1, @ BTOpasi — Ha X,. XXecTkocTu NpyxuH paeHbl k; 1 k, cooTBeTcTBEHHO. Onpenenute BenuunHy, o603Ha-

YEHHYI0 *.

Homep BapmaHTa 1 2 3 4 5 6 7 8 9 10 11 12
CxxaTve nepBom NPYyXuHbl X1, CM 2,0 * 40 [ 50 | 2,0 * 40 [ 50 | 2,0 * 40 [ 50
CxaTve BTOpOW NPYXUHbI X2, CM 40 | 50 * 301 40| 50 * 30 | 4,0 5,0 * 2,0
YKectkocte ”eﬁ’f\’;" npyxukel ki | 566 | 400 | 300 | * | 400 | 300 | 500 | * | 400 | 300 | 500 | *

’KectocTk BT‘LF;O“ MPyKMHbl k2, |y | 500 | 400 | 300 | * | 400 | 300 | 500 | * | 400 | 300 | 500
M

3apayva 8. Metannuueckuii 6pycok NpsiMOyronbHOM hopMbl U pasMmepamn axbxc noaBeLleH K uHa-
momeTpy. NokasaHue guHamomeTpa F. MNnotHocTb MeTanna p. Onpegenute BENNYUHY, 0O03HAYEHHYHO *.
Homep BapumaHTa 1 2 3 4 5 6 7 8 9 10 11 12
OnuHa 6pycka a, cm 10 12 14 18 * 20 16 10 14 12 * 18
LvpwuHa 6pycka b, cm | 6,0 | 4,0 | 3,0 * 50| 8,0 10 | 4,0 * 6,0 [ 50 | 6,0
TonwwHa 6pycka ¢, cm| 2,0 * 15(20 (30| 40 |050( * 30| 20| 25| 40
Mokasauus aukamo- | 5 3 | 38 | + | 251|236 552 | * | 42 |173] 126|236 *
meTtpa F, H

””°T”°°2'/’C"A’;‘§Ta””a Pl o« | 2778|8973 * |113|72|70]| * |193| 27

3apayva 9. Maccaxupckuin NMAT NPUXOONUT B OABUKEHUE U3 COCTOSIHUSI MOKOSI U, ABUrasiCb paBHOYCKO-
peHHO BBepx (BHM3), 32 Bpemsa t npoxoauT nyTb S. MNpu TakomM ABWXKeHUU nuddTa BEC Naccaxupa Maccon m
paBeH P. Onpegenute Benu4unHy, 0603HavyeHHyo *. YckopeHe cBoO0OAHOro NageHust NpuHSTL paBHbiM 10 mic’,

HomepTE;apuaH- 1 2 3 4 5 6 7 8 9 10 11 12

Hanpasnenve
BHM3 | BBEPX | BHM3 | BBEpX | BHM3 | BBEpPX | BHU3 | BBEpX | BHU3 | BBEpPX | BHU3 | BBEpX
yCcKopeHus nudTa

Bpewms aevkeHus 8.0 50 6.0 * 6.0 8.0 5.0 * 5,0 6,0 8,0 *
nudTat, c
Myts nudpta S, m * 9,0 6,5 20 * 16 10 18 * 6,0 15 12
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Macca naccaxu- 70 * 60 80 60 * 70 60 80 * 80 70
pam, ke
Bec “gc‘ﬁ*”pa 650 | 660 * 810 | 560 | 770 * 610 | 740 | 870 * 710

yckopeHuem a. Onpegenute BeM4mHy, 0603HaYeHHYH0 *.

3apaua 10. Nog gerictenem AByX B3aMMHO NepneHauKynspHbix cun F; n F, Teno maccon m ABUXETCS C

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

YckopeHue Tena a, mic® | 8,0 10 1,0 * 2,5 2,0 5,0 * 9,0 50 | 0,90 *

n

©xoN Ok~ W

Tema 2. MonekynsipHasa 1M3uka u TepMmoagnHaMmnKa

OnbiTHOe 06OCHOBaHWE OCHOBHbIX MOMIOXEHUIN MONEKYNAPHO-KMHETUYECKO Teopmmn. Macca n pas-
Mepbl Mornekyn. MNocTosiHHast ABoragpo.

NoeanbHbin ras. OCHOBHOE ypaBHEHME MOMEKYISAPHO-KMHETUYECKON TEeopun uaeanbHoOro rasa.
TemnepaTtypa u ee namepeHue.

YpaBHeHWe COCTOSHUA naeanbHoro rasa (ypasHeHne MeHgeneeBa-KnanenpoHa).

M3oTepmMmryeCcKknin, N3OXOPHbLIN N N306apHbIV NpoLEecChl.

CkopocTb Monekyn rasa. Pacnpegenenne Makceenna.

Coypnapenus monekyn. CpeaHsst anvHa ceobogHoro npobera.

fABneHus nepeHoca.

OCHOBHbIE NOMNOXEHUSA TEPMOANHAMMKN.

BHYTpeHHsAS aHeprus kak yHKLMSA COCTOSHUS.

10 Makpockonuyeckas paboTa 1 TeNNooOMeH.
11. MepBoe Ha4yano TepmMoAMHaMUKK. TennoemMKoCTb BellecTBa.
12. MNprMeHeHWe NepBoro 3akoHa TEPMOAMHAMUKM K PasnnyHbIM NpoLeccam.

3apaua 1. Npn uccnegoBaHmMm Npobbl BelwecTBa Maccom m ObINo YCTAaHOBIEHO, YTO B Npobe coaep-

xutca N mMonekyr, a monsipHasi macca Bewectsa M. Onpegenvte BennumHy, obo3HadeHHyto *. PaccunTaiite
KOJIMYECTBO BeLLecTBa, cogepxalleecs B npobe.

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

Macca Bellecteam, 2 88 355 * 318 7,2 * 160 15 * 56 220 *

Yucno monekyn N,10%

12 * 0,30 | 24 * 0,60 | 30 * 0,30 | 12 * 2,4

MonspHasi Macca BeluecTsa M,

2 * 71 2 * 18 160 * 30 142 * 44 | 28
MOJTb

Hust F. OnpegenuTe BENWYMHY, 0603HaYEHHYH *.

3apaua 2. a3, cosgaowmn B 6annoHe gasneHve p, AeNCTBYET Ha BEHTWUNb AvameTpoM d cunon gaene-

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

Hasnenue rasa p, «lla 200 | 300 | * |[300(|400| * |400|500 /| * |[500 | 200 *

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

OunameTp BeHTUNA d, Mm * 50 | 8,0 * 8,0 | 50 * 10 | 4,0 * 4,0 10

3apava 3. lNMpy cpeaHen KMHETUYECKOW SHEPrUM NOCTYNaTENbHOIO ABMXEHWS MOEKYN naeanbHoro rasa

E temneparypa rasa cocraensiet t. Onpegenure BenMYMHy 0603HAYEHHYIO *.

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

CpefnHsas KMHeTU4Yeckas aHeprus
NoCTynaTeslbHOro ABMXeHnA Mo-

= - | 60 * 8,0 * 5,0 * 9,0 * 12 * 10 *
neKy”n naeanbHoOro rasa E ,10
Ik
Temnepatypat, °C * 27 * 127 * 227 * 327 * 377 * 277

3apayva 4. B 6annoHe BMecTUMOCTbIO V HaxoauTcs ra3 maccor m. Npu abcontotHon Temnepatype T ras

Npon3BOaUT OaBNEHWE Ha CTeHkM GannoHa p. Onpegenute BenuYMHy, 0003HAYEHHYHO

*. Tun rasa ykasaH B

Tabnuue.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
[a3 NHs | He H, Cl, Ne Rn Kr Ar No | CO, | Oy | CHy
BmecTtumocTb 6annona V, 1 40 * 20 30 2,0 * 5,0 4,0 30 * 40 20
Maccarazam, 2 * 15 4,0 | 340 * 10 8,5 | 0,50 * 140 | 80 80
Ab6contoTHasa Temnepatypa T, K | 300 | 400 | 500 * 400 | 500 | 300 * 500 | 300 | 400 *
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| [laenenve rasa p, k/Ta | 200 [ 30 | * |400] 60 | 50 | * | 10 [ 400|200 * | 300 |
3apgaua 5. bannoH o6bemMom V, 3amnonHEHHbIN ra3oM Npu AaBRAEHUU P, COEAMHSOT C HE3aMONMHEHHLIM
©annoHom obbemom V', Mpu aTOM AaBneHne rasa ymeHbluaeTcs Ha Ap. Onpegenute BENNYNHY, 0603HAYEHHYHO
*. CuntaTb, YTO TEMNEPATYpA ra3a HEM3MEHHA U YTEYEK rasa He NPOUCXOaMT.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
O6bem 6annoHa c rasom V, 11 * | 100 | 50 | 80 * 80 | 100 | 50 * 50 | 80 | 100

”epBo“a”a”;”ﬁ\jIE,‘;‘B”e”“eraa‘a 010| * |030|0,10|020| * |0,20|0,20[030| * |0,20]0,30

O6bem HezanonHeHHoro 6anno- "
. 40 | 60
Ha V' 1

YmeHblueHve gaenenus Ap, kla | 30 | 100 | 150 * 100 [ 150 | 30 * 150 | 30 | 100 *

3apaua 6. AspocTaT 06beMoM V HaMosHeH renveM, o6agarLwym BHyTpeHHel aHepruel U. [aBneHue
raza p. Onpegenvte BENUYMNHY, 0603HAYEHHYHO *.

40 | 80 | 40 * 80 | 60 | 80 * 60

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
O6bem aspocTarta V, M * 200 | 300 * 300 | 400 * 400 | 500 * 500 | 200
BHyTpeHHss aHeprus renus U, 90 . 39 | 78 . 90 | 63 . 105 | 45 . 48
M/[Ix
[asneHnve rasa p, klla 120 | 130 * 130 | 140 * 140 | 150 * 150 | 120 *

3apava 7. Mpy HarpeBaHuM (OxnaxaeHun) naeanbHbln ra3 B 6annoHe ¢ NoABWKHBIM MOPLUHEM pacLumps-

eTca (cknmaeTcd) U, nepemMellas nopLUeHb, coBepluaeT paboTy Ar.;. BHYTpeHHAs aHeprusa rasa npy 3ToM us-

meHsietca ot U; go U,. Konmyectso TennoTsl, nepegaHHoe rasdy B JaHHOM npouecce, pasHo Q. Onpegenvte
BENNYMHY, 0603HAYEHHYIO *.

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

PaboTa, coBepLueHHas ra3oM, Aras, KK * 3,050 6,0 * 355065 * 40| 45| 55

HavanbHas BHYTPEHHAA 3HEPINA rasa U1,

3,5 * 50|65 (4,0 * 45 (6,0 | 45 * 551 20

K[k
KoHeuHasi BHYTpeHHsist aHeprvisi rasa Uy, N . .
ph 30 (50 451 35| 6,0 34 | 25|70 4.0
Konnyectso TennoTbl, nepegaHHoe rasy, . . .
Q. KIDK 20|40 ] 6,0 25160 ] 75 15180 | 20

3apaya 8. [Npn oxnaxxgeHUn meTannM4yeckon getanu maccon m oT TemnepaTtypsbl t; 4O TemnepaTypbl t,
BblAENAETCH KONMUYeCTBO TennoThl Q. YaenbHas TennoeMkocTe MeTanna C. Onpegenute BenuyvHy, 0603HayeH-

*

Hyt0 *.

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

Macca getanu m, ke * 3512050115 * 40| 35|20 (050]| * 2,0
HavansHas Temnepatypa getamm t1,°C | 400 | * [ 420 | 230 | 510 [ 600 | * | 210 | 550 | 450 | 500 | *

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

Konunuyecteo TennoTsl, BblOenueLLeecd npu

145 | 68 | 600 * 145 | 110 | 125 | 105 * 92 85 | 400
oxnaxkaeHu getanu, Q, kx

YnenbHas TennoemkocTs metarna C,
Hxlke°C
3apgayva 9. py Temnepatype HarpeBaTtens t, U TemnepaType xonoaurbHuKa ty KOSOULMEHT NONE3HOro
OENCTBUsI MgeanbHoOro Tennoro apuratens paseH n. Onpegenute BenuuuHy, 0603Ha4YeHHYH0 *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

TeM”epaTypafgrpeBaTe”" b | 800 | 650 | * | 700 | 850 | * | 600|950 | * | 900 | 650 | *

380130880230 | * |460| 130|230 (460 | * | 380 | 880

TemnepaTypa xonoaunbHUKa
tx, °C
KMNO vaoeanbHoro Tennoro Asu-
ratena n
3apaua 10. B pesynbTate XMMMYECKOW peakumn cMHTe3a MnorfyyeHo BellecTBO MonspHon maccon M.
Macca ofHow Monekynbl AaHHOro BewecTBa my. Onpegenvre BENUUMHY, 0003HAYEHHYIHO *.

100 * 70 50 * 40 | 150 * 60 50 * 30

* 0,63 | 0,58 * 0,69 | 0,71 * 0,70 | 0,51 * 0,67 | 0,65

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

MonspHas macca M, ke/morns | 0,017 * 0,046 * 0,044 * 0,085 * 0,080 * 10,106 *

Macca ogHon monekysnbl mo, 10°
23

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

Tema 3. AneKkTpnyecTBO

1. Onektpudeckuii 3apsg. Bzaumopgenicteue 3apskeHHbIX Ten. 3akoH KynoHa. 3akoH coxpaHeHus 3a-
psga.

2. Onektpuyeckoe none. Hanps»keHHOCTb ANEKTPUYECKOro Nons. AnekTpudeckoe none ToYe4Horo 3a-
psga. lNMpuHumn cynepnosnuum nonen.
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3. Pabota cun nons npu nepemMelleHun 3apsga. Linpkynauns Bektopa HanpspbkeHHOCTW anekTpocTaTu-

YeCcKOoro nons.
4. TloTeHuman v pasHOCTb noTeHumnanos. [MoTeHumnan nons ToyeyvHoro 3apsiga. CBA3b mexay Hanps-
YKEHHOCTbIO 3JIEKTPUYECKOr0 MOMsi U pasHOCTbIO MOTEHUMANoB. OKBUNOTEHLMANbHbIE MOBEPXHOCTW.
Teopema OcTtporpagckoro-laycca.
[MpOBOAHMKM U ONINEKTPUKM B NIEKTPUYECKOM MOre.
OnNeKTPOEMKOCTb. JHEPIUS SMEKTPUYECKOTO NOM4.
OnekTpnyeckmin Tok. Cuna Toka. SneKTpoaBwKyLLasa cuna.
3akoH Oma. ConpoTtuneHue. lNocnegoBaTensHoOe 1 NapannenbHoe coeanHeHe NPOBOLHNKOB.

10. 3akoH Oma gnst nonHon uenn. PaboTta n MowHocTb Toka. NpaBuna Kupxroda.

11. 3nekTpoHHas MPOBOAMMOCTb MeTanmnoB. 3aBUCUMOCTb COMPOTMBIIEHUS OT Temnepatypbl. CBepx-

NpOBOANMOCTb.
12. 3nekTpuyeckunii ToK B aneKTponutax. 3akoHbl reKTponunsa.
3apayva 1. [1sym oamHaKoBbIM LLApUKaM coodLLmnm 3apsabl (; U g, COoTBETCTBEHHO. LLapukn noasenu opyr

K Opyry 0 COMPUKOCHOBEHWS 1 3aTeM pa3Benu Ha pacctosHue . Mpy aTomM crna mx KyroHOBCKOrO B3aUMOLENCTBUSA
coctasuna F. Onpegenute BenuymHy, obo3HayYeHHyo *. PacctosHue mexay Luapykamn CyLLeCTBEHHO Bonblue mx
pa3mepoB.

©oo~No O

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

B3apsag nepsoro wapvka g1, HKn 6 5 * -4 -2 12 * 6 -4 25 * 10
3apsz BTOpOro wapvka gz, HKn -2 * -2 16 8 * 6 -8 12 * 7 -4
PacctosHve mexay wapvkamum |, cm | * 10 4 3 * 5 5 4 * 10 | 20 *

Cwvna B3aumopencteus F, mkH 09 | 36 | 90 * 360 | 90 | 144 | * |225]| 90 | 0,9 | 3,6

3apayva 2. Tpu pesnctopa conpotuerieHmeM Ry, R,, Rs coegnHeHbl nocneqoBaTenbHO Tak, YTo obuiee co-
NPOTMBIIEHNE AAHHOIO y4acTKa Lieny CoCTaBnseT R, a HanpspkeHMe Ha KakOoM U3 pe3nCTOPOB U TOK Yepes HMX
paBHbl Uy, U,, Us 1 1y, |,, |3 cooTBeTCTBEHHO. OnpefenvTte Benn4ymHbl, 0603HayYeHHbIe ™.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
ConpoTvBIEHVE NEPBOro peaunctopa * * *
Ry, KO 2 4 6 3 5 7 11 | 12 | 15
ConpoT1BEHVe BTOPOIO pe3ncTopa " 6 8 10 % 7 9 11 * 15 20 25
R>, kKOm
ConpoTuBIeHre TPETLEN pe3ncTopa 6 " 10 | 12 7 % 11 | 12 | 15 * 25 | 30
Rz, kKOm
O6bLuee conpoTuBIeHne yqacTka Lenm 10 | 18 . 30 | 15 | 21 N 32 | 38 | 47 . 75
R, kKOm
HanpsikeHne Ha nepBom pe3u- . . . * 12 * * * * * 60 *
ctope Uy, B
HanpsikeHne Ha BTOpOM pe3ncTto- | * 16 * % * * * 24 * * *
pe Uy, B
HanpsixeHne Ha TpeTbeMm pesun- 3 . . * % * 105 | * * * * *
ctope Uz, B ’
Cuna 4epes nepsbii peaucTop Iy, | % * 3 * * * * * 3 * *
MA
Cwuna 4yepes BTOpon pesuncTop I, " 1 * * * * * 1 * * * *
MA
Cwuna yepes TpeTuit pesuncTop |, . . . * * 5 * * * * * 5
MA

3apaya 3. B BepwuvHax A u B npsamoyronbHoro tpeyronbHuka ABC (yron C — npsiMOr) HaxogsaTtcs
3apsagbl ga U gg. Katetel AC n BC paBHbl COOTBETCTBEHHO @ U 8. HanpsikeHHOCTb 3SrEKTPUYECcKoro nons B
BepluHe C paBHa E. Onpegenuvte BenuuuHy, 0603Ha4YeHHyHo *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
3apsa qa, HK * 30 40 50 70 * 20 30 40 50 * 10
3apsag qs, HKn 30 * 50 60 80 20 * 40 50 60 80 *
KareT a, cm 2 3 * 5 6 7 8 * 3 4 6 8

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

3apava 4. [MonoXuTENbHO 3apshkeHHas YacTvua C 3apsigoM (0 M MaccoM m BreTaeT B OQHOPOOHOE
AneKTpn4yeckoe normne c HarnpsaXeHHOCTbo E TakK, YTO BEKTOp Ha4arnbHoMn CKOpPOCTK coBrnaaaeT no HanpaeJieHUo C
BEKTOPOM HaMNps>XeHHOCTUN 3NeKTpU4eckoro norss. 3a Bpemsa t CKOPOCTb YacTuubl yBenMy4mBaeTCA OT Ha4varnbHou
CKOPOCTU Uy 4O CKOPOCTU U. Onpep,envlTe BEJTNYUHY, 0603HaquHyro *,
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
3apsguactuubi g, 10 Kn | 1,6 | 32 | 1,6 | 48 | 1,6 * 16 | 48 | 16 | 3,2 | 48 *

Macca yactvubi m, 102 k2 | 5,01 | 6,64 | 3,34 | 999 | * | 116|999 | 116 | 167 | 6,64 | * | 3,34
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HAMPAKEHHOCTL anekTpue- | g | g9 | 70 | = | 40 | 30 | 80 | 70 | 60 | * | 30 | 50

ckoro nonsa E, kHIKn

BpeMﬂ OBWXEHUA YacTtuubl t,

2,0 | 0,50 * 151052 |725| 22 | 13 * 18 | 21 1,7
MKC

HavaneHas ckopocTs 4ac- | gqq |« | goo | 700 | 500 | 200 | 300 | * | 400 | 150 | 900 | 230

Ubl Uy, kM/C

KoHe4Hasi CKOpOCTb YacTuLbl %

3500 | 1900 | 5000 | 2500 | 3200 * 4100 | 2100 | 3600 | 3500 | 4300

U, kmlc

3apgaua 5. Mpu cune Toka | Yepes nonepeyHoe ceyeHne MeTannMYeckoro NPOBOAHNKA 3a Bpemsi t NpoXoauT

N anekTpoHoB. Onpegenute Benu4uHy, 0603Ha4YEHHYIO *.

1)
2)
3)
4)
5)

6)
7
8)
9)

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Cuna Toka I, A 05020 * [10]|050| * | 15|10 | * | 20|15 ]| *

Bpewmsi t, Mmc 20| * [80|40| * |20|60| * |40|80]| * |60

Uwucno anektpoHos N, 10| * | 25|80 | * | 50| 40| * | 80| 25| * | 40| 5,0

Tema 4. MarHeTU3m

MarHuTHoe nose n ero XxapakTepucTUKM.

3akoH buo—-Casapa-Jlannaca v ero npumeHeHne Kk pacyeTy MarHMTHOro nons.

3akoH Amnepa. BaanmogencTteme napannenbHbIX TOKOB.

MarHuTHas noctosiHHas. EQuHMLbl MarHMTHOM MHOYKUWN N HAanpsKEHHOCTU MarHUTHOMO MOJS.
Linpkynsaums marHMTHOro nons (3akoH NMoJSiHOro Toka) B Bakyyme. Teopema [laycca Ans MarHMTHOro
nons.

PaboTta nepemMelleHns NpoBOAHMKA C TOKOM B MOCTOSTHHOM MarHUTHOM rorne.

[lencteme marHMTHOro NONs Ha ABMXKYLLMIACA 3apsg,.

[BmxeHne 3apskeHHbIX YacTuL, B MarHUTHOM nore.

lMprMeHeHne MarHMTHOro nossi.

10) ABneHune anekTpomMarHUTHOM nHAykumn (onbiTel Papages).
11) 3akoH ®apages.

12) BpalleHue pamMku B MarHUTHOM More.

13) BuxpeBble Toku (Toku ®Oyko).

14) UHOYKTMBHOCTb KOHTYpa. CaMoHAYKUKS.

15) Tokn Npu pasMbIKaHUKN 1 3aMbIKAHUW LiEeNw.

16) BsanmHas nHaykums.

17) TpaHcdopmaTopsbl.

3apgava 1. OnpefenuTb MarHUTHYHO MHAYKLUMIO NOMs B TOYKE, OTCTOSILLEN HA pacCTOsHUM 2 cMm OT

NPSMOro NPoBOAHMKA, NO KOTOPOMY TedeT Tok B 0,5 A.

3apava 2. B Oo4HOPOAHOM MarHMTHOM none nepneHaukynAapHoO K CUITOBbIM JIMHUAM NMOMeLleH nps-

MOMUHENHbIA NPoBOAHWK AnnHou 40 cMm, No koTopomy TedeT Tok B 1 A. MarHuTHas nHaykumsa nonga 0,6 T11.
OnpepgenuTb cuny, ¢ KOTOPOWN MarHUTHOE nosie 4eNCTBYET Ha TOK.

3apaua 3. [nockuii KOHTYP, NnoLaab KoToporo 25 CM2, HaxoauTcs B 0AHOPOAHOM MarHUTHOM nose

¢ uHaykumen 0,04 Ti. OnpegenuTbs MarHWTHBIA MOTOK, MPOHWU3bLIBAKOLUNIA KOHTYP, €Cnu MMAOCKOCTb ero Co-
crasnset yron 30° ¢ NIMHMAMM NONA.

3apaua 4. YacTtnuya maccon m, nMmetowlasi 3apsig g, Bretaet B MarHMTHOE nore ¢ UHAyKumen B Tak,

YTO BEKTOP CKOPOCTU U HacCTuubl nepneHgnkynapeH JMHNAM MarHuTHOM MHOYKUNN. B marHutHOM none Tpa-
eKTOpMeI7I HacTuUUbl ABNAETCA OKPYXHOCTb ANaMETPOM d. Onpe/:l,enMTe BEJIMHUHY, 0603HaquHyro *,

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

Macca vactuubl m, a. e. m. 40| 7,0 10,0 * |12,0|14,0(16,0| 2,0 * 112,0[11,0| 6,0

Sapﬂ,qqaCTVILl,blq,lo'ngn 16 |16 | 3,2 | 16 * 32132 |16 |16 * 32|16

Vinayxuna wanmioro nona B, |+ | 400 | 150 | 100 | 300 | * | 250 120 | 400 | 150 | * | 200

CkopocTb YacTuubl U, Mml/c 0,70 * 0,44 (0,81|0,40| 0,37 * 0,99|0,34|0,40 (0,42 *

OnameTp okpyxHoctu d, cm 58,2116,0| * |505|16,6|10,8(23,3| * |30,0|33,3|16,0(35,6

3apaua 5. MarHutHbin noTok @ =40 mMB6 npoHU3bIBAeT 3aMKHYTbIA KOHTYp. OnpeaenvTs cpeaHee

3HavyeHne JC MHAYKUMW, KOTOpas BO3HMKAET B KOHTYpEe, €CNN MarHUTHbIA MOTOK M3MEHMUTCS A0 Hyns 3a
Bpemsa At=0,002 c.

N S

Tema 5. Kone6aHnsa v BOnHbI

"apmoHumyeckune konebaHusa n nx xapakTepucTuku.

MexaHunyeckue rapmoHunyeckue konebaHus.

MapmoHuyeckuin ocuunnaTop. MNpyXnHHBLIA, PU3MYecKnin N MaTeMaTUYEeCKUn MaATHUKU.
CBoboaHble rapmoHunyeckue konebaHus B konebaTenbHOM KOHTYpe.
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CnoeHue rapMOHNYECKUX korneGaHuii ogHOro HanpasrneHns U oaUHaKOBOKW YacToThl. BueHus.

CnoxeHve B3aUMHO NeprneHanKyIsipHbIX KonebdaHun.

YpaBHeHue Geryuien BonHbl. PasoBasi ckopocTb. BonHoBoe ypaBHeHME.

5
6.
7. BonHoBble npouecchl. MNpoaonbHbIe U NoNepeYHbIe BOSTHDI.
8
9

. MpuHumn cynepnosuuun. ['pynnoBasi CKOPOCTb.
10. NHTepdepeHLns BOSH.
11. CTosiume BOMHbI.
12. 3ByKOBbIE BOJSHbI.

13. OdbdekT [onnepa B akyCTUKeE.

3apaua 1. Yactuua coBepluaeT rapMmoHu4eckme konebannsa ¢ amnnuTygon X,,, nepuogom T, YacToTown
Vv, KpyroBom 4acton w. Onpegenute BenuunHy, o6o3HayveHHyo *. Hanuwunte yHKUUIO 3aBUCUMOCTU KOOpP-

AOWHaTbl YaCTuubl OT BpEMEHMN.

Howmep
BapuaHTa

1

2

10

11

12

Amnnutyga
Xm, CM

0,1

0,2

0,3

0,4

0,5

0,6 0,7

0,8

0,9

1,0

11

1.2

Mepuog T,
c

*

0,1

0,5

0,8

*

0,2

*

YacToTa v,
Iy

50

*

100

* 200

400

*

KpyroBas
YyacToTa w,
C-l

628

62,8 *

314

157

3apava 2. B Tabnuue BapnaHToB npuBeAeHa 3aBUCUMOCTb CKOPOCTM rapMOHUYECKM konebniowerocs
Tena ot BpemeHun. OnpegenuTte nepuoA, 4acToTy, KPYroBylo YacToTy konebaHun v amnnutygy CKOPOCTM.
YuncneHHble 3Ha4YeHUs BENWYUH B 3aBUCUMOCTM CKOPOCTM konebniwerocs Tena ot BpemeHn gaHol B CU).

HOMep 3aBucumocTb CKOpPOCTHU OT BpeMeHU HOMep 3aBucumocTb CKOpPOCTH OT BPpeMEeHU
BapuaHTa BapuaHTa
1 u(t)=0.11sin(1007 + 7/3) 7 u(t)=0.75sin(27t + 7/ 4)
2 u(t)=0.25c0s(20074 + 7/6) 8 v(t)=0.8cos(5007 + 7/8)
3 o(t)=0.33sin(107 + z/4) 9 v(t)=9.9sin(87t + 7/6)
4 v(t)=4.4cos(207 + 7/5) 10 v(t)=0.1cos(507 + /3)
5 v(t)=0.55sin(4007 + /8) 11 v(t)=1.5sin(807t + 77/4)
6 v(t)=6.300s(8007t + 77/6) 12 v(t)=0.24cos(40 + z/5)

3apayva 3. HeGonbLiow rpy3ank Maccon m nogBeLleH Ha NIerkon HepacTskKumon HUTu anuHon |. Mpu
MarioM OTKIOHEHUW rpy3nKa OT paBHOBECUS OH coBepluaeT konebaHusi B BepTUKanbHOW NIIOCKOCTU, U 3a

Bpems t nponcxogunt N konebaHui. OnpegenuTe BENUYMHY, 0603HAYEHHYIO *.

Howmep 1 2 3 4 5 6 7 8 9 10 11 12
BapuaHTa
Macca 10 15 20 25 30 35 10 15 20 25 30 35
rpysvka m, 2
ﬂ”"'l“i;”m 80 140 * 100 | 120 * 120 | 100 * 140 | 80 *
Bpewms
koneGamuiit, | 120 * 100 | 80 * 120 | 60 * 80 | 100 * 60
C
Hueno * 30 50 * 40 50 * 50 30 * 60 30
konedbanun N

3apauva 4. Npn nccnegoBaHMM HEM3BECTHOW NMTAHETbI aCTPOHABTLI YCTAaHOBUIK, YTO nNepuog koneba-
HUA MaTeEMaTUYECKOro MasiTHUKA C ANWHOW HUTU |; COCTaBNSIET Ha 3TOM nnaHeTe Ty, a nepuog KonebaHun
, 0003HAYEHHYI0 *.

MaTemMaTU4YecKoro MasiTHMka ¢ onmHou HUtw |, coctaenset T,. Onpep,eane BEJTNYUNHY)

Howmep
BapuaHTa

1

2

3

4

5

6 7

8

9

10

11

12

Onuna
HUTK
nepBoro
MasiTHUKa
I, cm

80

140

160

100

* 160

80

140

80

140

Mepuog
KonebaHun
nepBoro

15

2,0

2,0

2,5

15 *

1,0

15

2,5

1,0
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MadaTHUKa
T4, C

Onuna
HUTN
BTOpPOro 100 120 160 * 120 160 100 * 160 100 120 *
MasiTHUKa
|2, cMm

Mepuog
KonebaHun
BTOpPOro * 3,0 2,5 15 * 3,0 2,0 15 * 2,0 1,0 2,0
MasiTHUKa

Tz, Cc

3apava 5. lNepuon 3aTyxawolwmx koneGanun T =1 ¢, norapudmMuYeckuii OEeKpemMeHT 3aTyxaHus
©=0,3, HayanbHasa asa paBHa Hyno. CMelleHne Touku npu t=2T coctaenseTt 5 cm. 3anuiumnte ypasHe-
HWe ABWKEHUS1 3TOro konebaHus.
3apgauva 6. Npu konebaHusaX YacTuy, cpedbl ¢ YacToTon v 1 nepuogomM T Bo3GyKaatTcst BOSHbI, pac-
npocTpaHsLWmMecs co ckopocTbio u. [invHa BonHbl A. Onpegennte Benn4ynHbl, 0603Ha4YEHHbIE *

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

YacTtoTa konedaHun YacTtuu, "

* * * * * * * *
cpenbl v, Iy 400 200 100

Mepuoa koneGaHuii YacTuL, cpe- 0,05 . 08 N 0.2 * 05 * 0.4 * 0.1 *

obl T, c
CkopocTb pacnpoCTpaHeHus + | 800|500 |400| * | 50 | 200| 100]| * | 800|500 | 300

BOMNH U, M/C
[nvHa BOMHbI A, M 0,3 * * 2,5 4 * * 8 0,5 * * 15

3apgava 7. PoibonoB 3ameTtun, 4yto 3a 10 ¢ nonnaBok coBeplunn Ha BonHax 20 konebaHui, a pac-
CTOSIHME Mexay cocegHUMM rpebHsiMu BorH 1,2 M. KakoBa CKOPOCTb pacnpoCcTpaHeHUsl BOSH?

3apayva 8. Ha o3epe B 6e3BeTpeHHy0 norogy ¢ nogku bpocunu Tsxenbin skopb. OT mecTa 6poca-
HWUS1 AKOPS MOLUNKN BONHbI. YenoBek, cToawun Ha bepery, 3ameTun, 4To BoMHa gowna o Hero yepes 50 c,
paccTosiHne Mmexay cocegHumm rpebHsimm BonH 0,5 m, a 3a 5 ¢ 6bino 20 BenneckoB o 6eper. Kak ganeko ot
Oepera Haxogunack nogka?

3apayva 9. [InuHa 3BYKOBOW BONHbI B BO34yXe ANS CaMOro HWU3KOro MYXCKOrO roroca AocTuraeT
4,3 M, @ N5t CaMOro BbICOKOIO XXEHCKOro rofnioca 25 cm. Hantu yactoTbl konebaHui 3TUX rofocos.

3apayva 10. PacctosHne go nperpagbl, oTpaxarowen 3ByK, 68 M. Yepe3 kakoe Bpems 4enosek
YCIbILMWT 3X07?

3apaua 11. 3afaHo ypaBHeHWe Mnockon BomHbl &(x,t)= Acos(wt—kx), rae A=05cu, w=628¢",
k=2m"". OnpenenuTb: 1) yacToTy konebaHWil v 1 ANUHY BOMHBI A; 2) (ha3oBylo CKOPOCTb U; 3) MakcuMarb-
HbI€ 3HAYEHUSI CKOPOCTU &y U YCKOPEHUS &y KONEBAHNIA YaCTL, CPeabi.
3apava 12. [lokasaTb, UTO BblpaxeHue f(x,t)zAcos(a)t—kx) yOoBneTBopseT BOMIHOBOMY ypaBHe-
e 19%
0 =22
ox: 9 ot
3apaua 13. nockas 3BykoBasi BONHa BO30yxAaeTcs MCTOYHMKOM KonebaHuin yactotbl v =200 Iy .
Amnnutyga A konebaHuii UCTOYHMKA paBHa 4 mm. Hanucatb ypaBHeHue konebaHuii MCTOYHMKa §(O,t), ecnm
B HavanbHbli MOMEHT CMELLEHNE TOYEK UCTOYHMKA MakcumarnbHO. Hantu cmelleHue z:(x,t) TOYeKk cpefbl,
Haxopswmxcs Ha pacctosiHum X=100cu oT uctodHuka, B MomeHT t=01c. CkopocTb U 3BYKOBOM BOJHbI

NpuHATL paBHoi 300 m/c. 3aTyxaHmem npeHebpeyb.
3apaua 14. 3BykoBble konebaHus, umetowme Yactoty v=05xIy n amnnutyay 4=0,25mm, pac-

NnpocTpaHsaTCa B ynpyroi cpeae. AnvHa BonHbl A =70cu . HaiiTu: 1) ckopocTb U pacnpoCTpaHEeHUs BOJH;

npv ycnoBum, 4to @ =K.

2) MaKCUMAarbHYI CKOPOCTb &g HACTHL, CPEAbI.
Tema 6. leomeTpuryeckasa onTuka

OcHOBHbIe 3aKOHbl ONTUKKU. MNONHOE OTpaxeHue.
3epkana.
ToHkune nuH3bl. M1306paxeHne npegMeToB C MOMOLLbIO JIUHS.
Abeppaumm (MorpeLHOCTM) ONTUYECKMX CUCTEM.
"Ma3 Kak onTuyeckas cuctema.
Ouncnepcusa ceeta.
OcHoBHble hoTOMETPUYECKME BENNYMHBI U UX €AUHULLbI.
3a.qa'-|a 1. B conHeyHbI AeHb AepeBO BbiCOTOM H oTOpacbiBaeT Ha ropu3oHTanbHOW MOBEPXHOCTU
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3eMnu TeHb AnunHou L. Ecnv B HEKOTOPOM TOUKE 3TOW TEHW BOTKHYTb BEPTUKANbHO LWECT BbiCOTOM h, TO, Me-
HSAS PpacCTOSAHME X OT OCHOBaHUSA AepeBa 40 OCHOBaHUS LWECTa, MOXHO A0OUTLCSA TOro, YToObl TOYKM TEHM OT
BEPXYLLKM OepeBa U OT BEPXYLUKM WecTa coBnanu. Onpegennte npu 3ToM YCrioBUMU BENUYUHY, 0603HaYeH-
HYH *

Homep

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

BapuaHTa
Beicota ,f;peBa Holo s 9 14 11 * 13 10 16 * 17 9 10
OnvHa Tenu L, m 10 * 9,8 8,8 13,5 * 8,3 14,4 7,6 * 7,2 8,6

BbicoTa wecrTa h,
M
Pacctosanue ot
OCHOBaHMA

aepesa go 8,3 6,3 9,1 * 11,4 8,3 7,0 * 6,4 13,8 5,8 *
OCHOBaHMA WecTa
X, M

3apayva 2. Bogonasy, HaxoasLemycs nog BOAOKW, COMHEYHbIE NyYM KaKyTCa nagalowummn nog yrrom
¥ K MOBEPXHOCTW BOAbI, B TOT MOMEHT, KOra yrnoBas BbiCOTa COMHUA Haj ropu3oHTOM cocTaenseT ¢. Cae-
naiTe 4yepTex, NoKasaB Ha HEM X0 CBETOBOIO ly4a; YKaXXuTe Ha YepTexe yron nageHus u yron npenomre-
HWsi CBETOBOIO Jlyda Ha rpaHuue «Bo3gyx-Boda». Onpegenvrte BeNUYMHY, 0603HaYeHHyo *
Homep 1 2 3 4 5 6 7 8 9 10 11 12
BapuaHTa
Yron y, ° 55 * 60 * 50 * 45 * 40 * 35 *
Yrnosasi
BbICOTa
conHua Haf * 30 * 45 * 40 * 35 * 25 * 20
FOPNU30OHTOM O

o

2,0 15 * 13 2,3 1.8 * 1,0 1,3 2,3 * 2,0

3apgaua 3. [NocTpounTb M306paXkeHNs B cobuparoLLen U paccenBarolen NMH3ax, NpeacTaBeHHbIX Ha
pucyHke. YkasaTb, B Kakux cnydasix nsobpaxeHusa 6yoyt AeACTBUTENbHBIMU, @ B KAKUX — MHUMbIMMU.

A A
T 1 + +
f ! ¥ ! /
v v
n v
2 f F 2f F F
v N\

Tema 7. KBaHTOBast onTuka

Bugpbl boToanekTpuyeckoro acpgekra. 3akoHbl BHELUHErO hoToadhdpekTa.
YpaBHeHVe SiHWTenHa Ans BHewWHero gotoaddekTa.
MpnmeHeHne doToapekTa.
Macca u umnynec doToHa. [laBrneHune ceeTa.
OpdpekT KomnToHa 1 ero anemeHTapHas Teopus.
EOvHCTBO KOPMYCKYNAPHBIX M BOFTHOBbLIX CBOWCTB 3NIEKTPOMAarHMTHOIrO U3MNydYeHus.
3anaqa 1. Ha uuHKoBYO nNnacTMHKY NagaeT MOHOXPOMAaTUYECKUIA CBET C ANMHOWN BOMHbl A =220mum .

g hrwNPE

OnpenennTb MakcMMarbHY0 CKOPOCTb (POTOINEKTPOHOB. [Ans unHka A, =6,4-10" lgﬂ.?fc , Macca aneKkTpoHa
9,11-10 %%z

3apgava 2. OnpefenuTb 3HEPrno, Maccy M MMNynbc (OTOHA, €CNn COOTBETCTBYHOLAA eMy ANvHa
BOSHbI paBHa 1,6-107*2

3apayva 3. PoToH c aHepruen &=1025M>B paccesincsa Ha nepBoHa4YanbHO NOKOUBLLEMCH CBOGOOHOM
anekTpoHe. Onpegenute yron paccesiHus (poToHa, ecnv AfiMHa BOJIHbI paccesHHOro )oTOHa okasarnacb
paBHOW KOMMTOHOBCKOW ANMHE BOMHbI A, = 2,43nm.

3apaya 4. C kakow CKOPOCTbIO AOMMKEH OBUraTbCsl 3NEKTPOH, YTOObl ero umnynbc Obin paBeH MM-
nyrnbcy ¢OoToHa C ANMHON BOMHbI 520 HM?

Tema 8. ATomHasa n agepHas dunsnka

1) Mogenu atoma TomcoHa u Pesepdopaa.
2) JvHen4yaTbI CNEKTP aToMa BOAOPOAaA.
3) Toctynatbl Bopa.
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4) Paswmep, cocTaB 1 3apsg atoMHoro sgpa. MaccoBoe u 3apsgoBoe uucna.
5) [edeKT Macchl 1 3HEprusi CBA3N sapa.
6) ApepHbie cunbl. Mogenu sigpa.
7) PapgnoakTtuBHOE M3nyyYeHve u ero BUabl.
8) 3akoH pagmoakTuBHOro pacnaga. [pasuna cmeLleHus.
9) ApepHble peakumm U NX OCHOBHbIE TUMBbI.
3apava 1.0npegenute 4YMCnNo HYKMOHOB A 1 NOPSAAKOBLIN HOMep Z siAapa, obpasyloLerocs npu AByx
a- 1 ABYX B- NpeBpaLleHnsax ypaHa U .
3agaya 2. BbluncninTb AedeKkT Macchl, SHEPTUIO CBA3M U yeNbHYI0 SHEPruio CBA3Mn sapa O . Macca
atoma Bogopona m(llH):l,OO783 a.e.M.; macca HemTpoHa m, =100867 a.e.m.; macca atoma Kucropoga
m(}60)-1599492 a.e.m.; Z=8; A=16.

3apaua 3. OnpegenvTte yaenbHy0 3HEPIrMO CBA3KN 94pa aTtoMa nNnTus ZLi .

3agaua 4. 3anuwmTe peakumio a-pacnaza U30Tona NONOHNS %4eP0. Kakol XUMUYEcKuii anemMeHT 06-

pasyeTcs B pe3ynbTaTe 3TON peakumm?
3apaya 5. 3anuwuTe saepHyto peakuuio S-6eTa pacnaga saapa MapraHua SeMn .

3apaya 6. OnpeaenuTe NPOAYKT, KOTOPbLI 06pasyeTcs nocre 1 a-pacnaga v 2 f-pacnagos 2asBi .

3apaua 7. Kakoit n3oton obpasyetcsi U3 SLi nocne ogHoro B-pacnaga 1 0OfaHOro a-pacnaga?
3apava 8. [lonnwunte sagepHble peakumu:
1Be+tH 9B +2
174 N +?—>1g‘C+11p
YN+JHe — 2+H
2 A+ He—33P +2

2+,He—3Si+1p

3apaya 9. YKkaxnte, CKONbKO HYKMOHOB, NPOTOHOB, HEMTPOHOB codepxaT cnegytowue agpa: 1) 23He ;
10 . 23 . 54 . 104 . 23
2) 5B 3) 11Na; 4) y6Fe; 5) 47Ag ; 6) ‘g

3apava 10. Agpo pagwus 28286Ra BLIGPOCUIO a-4acTuLy (sApo aTtoma renusi ,He ). Haittu maccosoe

yncno A mn 3apsgosoe YMcno Z BHOBb obpasosasLuerocs sapa. Mo tabnuue .M. MeHgeneesa onpegenurs,
Kakomy arieMeHTy 3TO A4p0 COOTBETCTBYET.

3apayva 11. 3a ogvH rog HayanbHOE KONMYECTBO PaAMOaKTMBHOMO N30TOMa YMEHbLUMIOCh B TPW pasa.
Bo ckonbko pa3 oHO YMeHbLINTCS 3a ABa roga”?

9.2.1 lkanam Kputepun oueHnBaHuUA caMmonoarotoBkKku no temMam npakTuiecKkux 3aHATUN

- OLleHKa «3a4YmeHO» BbICTaBMAETCS, eCny 0by4aloLmMicsl Ha OCHOBE CaMOCTOSITENBHOMO U3Yy4YeHHO-
ro Matepuvana, CMOr BCECTOPOHHE PacKpbiTh TEOPEeTUYecKoe coaepaHne TeMbl. Bnageet metoamkamu npu
peLLeHUn NpakTUYecKnx 3agau.

- OLeHKa «He 3aymeHOo» BbICTaBNAETCS, eCcnn oby4atoWwniics HeakkypaTHO 0POPMUIT OTYETHbLIN Ma-
Tepuan B BuAOe KOHCMeKTa Ha OCHOBE CaMOCTOSITENIbHOIO M3YYEeHHOro martepuana, He CMOr BCECTOPOHHe
pacKpbiTb TEOPETUYECKOE COAEpPXXaHUe TeMbl. 3aTpyaHsAeTCs pellaTb NpakTUYecke 3agadu.

BOMPOChHI
AnA CAMONMOAroToBKU K TIABOPATOPHbLIM 3AHATUAM

B npouecce noarotoBkn K na6opaTopHomy 3aHATUIO o6yqarou.|,m710;| NMMCbMEHHO OTBe4YaeT Ha
npencrtaBleHHble HWXXe BOMNpPOoChI Mo TeMaM.

JNaGopaTopHas pa6oTa Ne 1. «[opsiaok 06paboTkn pe3ynbLTaToB NPU NPAMBLIX U3MEPEHUAX»

1. WNanoxnte nopagok (mocnegoBaTenbHOCTb) 06paboTkn pe3ynbTaToB NPSAMbIX U3SMEPEHUN.

2. Yrto Takoe KoCBeHHble M3MepeHua? Kakue crnocobbl 06paboTku pesynbTaToOB KOCBEHHBIX
N3MEpPEHU UCMONb3YITCA Ha NPakTuke?

3. Kak ocywecTBnseTcs OKpyrfieHWe OKOH4YaTemnbHbIX pe3ynbTatoB  uM3MepeHun. YTo
COCTaBnsieT OCHOBY MOAXOAa B MpoLeAype OKPYrieHns pesynbTaTtoB M3MEPEHUN.

4. Yto Ha3biBaeTCcs abCOMOTHOWM MOrPELIHOCTLIO U3MEepPeHns?

5 YT0 Ha3bIBaeTCst OTHOCUTENBHOW NOTPELUHOCTBI0 M3MEPEHNN?

6. Yto Takoe koadpdpuumeHT CTblogeHTa?

7. Kakne norpeluHocTn namepenuin 6oisatoT?

8 YTto Ha3biBaeTCsa cpegHeKBagpaTUYHOM NOrPELLHOCTBIO?
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1)
2)

3)
4)

5)
6)

1)
2)
3)

4)
5)

1)
2)

3)

4)
5)
6)
7)
8)
9)

1)
2)

3)
4)
5)

6)

1)
2)
3)
4)
5)
6)

7

8)
9)

9. Kak BbluMcnsieTcst cpegHee 3HavyeHme?
10. Kak 3anucbiBaeTcst OKOHYaTENbHbIN pe3yrnbTaT U3MEPEHNIn?

Na6opaTopHasn paboTta Ne 2. «OnpeaeneHne reomeTpuYeCcKMX paaMmepoB Ten U BbIYUCIIeHne
OLKNBOK»

BbiseanTe hopmyny Ans pacyeta TOUHOCTU HOHUYCA.

Kakum npubopom criedyeT BOCMONb30BATLCS, €CMN OAMH W TOT Xe NUHENHbIN pasmep Tena MOXHO
M3MEpPUTb LITAHFEeHLMPKYNeM 1 MUKPOMETPOM?

Kak paccuntaTb 4OBEPUTENbHbIN MHTEPBAN HEMOCPEACTBEHHO N3MEPSAEMON BEMNUNHBI?

M3 kakux coobpaxeHuin BbIGUPAIOT YMCNO U3MepeHnin? Kak 3aBuCAT TOYHOCTb peaynbTaTta oTAenb-
HbIX U3MEPEHUI 1 TOYHOCTb CPEAHEro pesynbTaTa OT YNCHa N3MEPEeHNIA?

Kakos cmbicn 3anucn h=(h)£Ah, npu a=0,95?

Ob6bscHUTE, C YeM CBs3aH pas3bpoc pe3ynbTaToB OTAENbHbLIX U3MEPEHNI NNHEVHBIX Pa3MEpPOB.

INa6opaTopHas pa6oTa Ne 3. «M3yueHune ABMKeHUS Tena, GPOLUEHHOro NoA YyriioM K ropu3oH-
TYy»

Kakoe gBwxeHue Ha3biBalOT PaBHOYCKOPEHHBIM?

Kak onpepensieTcst CKOpOCTb M YCKOpPEHME NPy paBHOYCKOPEHHOM MPAMONMHENHOM OBMXKEHUN?
Hanuwute BblpaxeHne NS nepemMeLLeHust Npu paBHOYCKOPEHHOM [ABWXEHWUW, 3aKOH PaBHOYCKO-
PEHHOrO ABWXEHWSI.

"padmkn 3aBUCUMOCTH X(t), U(t), a(t).
MpuBeamnTe opMynbl ANs pacyeTa MakCMMarbHOW AanbHOCTU M BbICOThI NoneTta Tena, 6poLeHHo-
ro nog yrriom K ropusoHTy?

INa6opatopHas pa6oTa Ne 4. «<OnpeaeneHne MOMeHTa MHepPLUK Tena»

YT0 Ha3biBaeTcs abcontoTHO TBepAbiM Tenom? [anTte onpegeneHme BpalwlaTensHOro ABMKEHUS.
YUTO HasbiBaeTCH YrnoBOW CKOPOCTLIO, YrMoBbIM yckopeHnem? KakoBa CBA3b MeXAy NMHENHbIMU U
YrnoBbIMU KMHEMATUYECKUMU BENNYNHaMmn?

YTto HasbiBaeTCsa MOMEHTOM MHEpPLUM MaTepuarnibHOM TOYKM, MOMEHTOM MHepuuun Tena? dusnye-
CKUI CMbICIN MOMEHTa MHEepLnN.

Kak 3aBMCUT MOMEHT MHEPLIMKN TeNna OT NOSIOKEHMS OCK BpaLeHnsa?

CKOMbKO 3HAYEHMN MOMEHTa MHEPLIMN MOXET UMETb AaHHOe Teno?

Y70 HasbIBaeTCA MOMEHTOM CWMbl, NAIEYOM CUITbl OTHOCUTENBHO OCU BpaLLeHUs?

Kakyto ponb nrpaet maxoBoe KONeco, HacaXxeHHOe Ha Barne ABuraTtens Tpakropa?
MpoaHanuanpynTe BO3MOXHbIE NCTOYHUKN OLLMOOK 3KCNeprMeHTa.

OueHnTe NorpeLHoCTU OQHOKPAaTHLIX M3MEPEHU AnameTpa LWKMBA, BbICOTbl NageHus h, maccel na-
AatoLiero rpysa m.

NabopaTtopHas paboTta Ne 5. «M3y4yeHne 3akoHOB COXpPaHEHUA UMNYJIbCa U SHEPruun npm
ynpyrom yaape»

Kakov yoap HasbiBaeTcs ynpyrum?

Ccopmynupynte 3akoH COXpaHEHWst UMMynbca ANs YNpyroro ygapa, 3akoH COXPaHEeHWUst SHeprum
Anst ynpyroro ygapa.

YTo Has3bIiBaeTCA KO3IPPULMEHTOM BOCCTAHOBMEHNSA 3HEPTN?

Kakum gormkeH ObiTb KO3 ULIMEHT BOCCTAHOBIIEHNSA SHEPIMM B Crly4ae ynpyroro yaapa?
3anuwunte copmynbl NS pacyeTa CKOpPOCTEW TEN Mpu ynpyrom LEeHTpanbHOM yhape, fawte ux
aHanua ans crny4vaes:

1) 92=0, mlzmz; 2) 92=0; my >>my;
Na6opaTtopHasa paboTta Ne 6. «<OnpeaeneHue kKoacgcuumeHTa BA3KOCTU XKUAKOCTU»

Y70 HasbIBaeTCH ABMeHMeM nepeHoca?

Kakvne sBneHus nepeHoca Bbl 3HaeTe?

HazoBuTe cpaBHUTENbHbIE XapaKTEPUCTUKN SBMEHWI MepeHoca.

Kakoe sBneHue nepeHoca NonoxeHo B OCHOBY 3ToW paboTbl?

HazoBuTe cyLecTBEHHbIE NMPU3HAKN 3TOrO ABMEHWS.

Kakune 3akoHbl ncnonb3oBaHbl Npu BbiBoAe paboyen dopmynbl (TPU AMHAMUYECKUX 3aKOHa, OOWH
KnHeTuyecknin). CchopMynupymnTe Kaxabld 3aKOH U MaTeMaTUYeCKN 3anuLinTe.

MpoBeanTe aHanua cun, AeNCTBYIOLWMX Ha LWaPUK (YKaxuTe Npupoay cun u 06bACHUTE U3MEHEHMWE
UX 3HaYEHUN C BbICOTOW NadeHuns wapuka).

B yem 3akniovaetcsa metog Ctokca?

Punsnyecknin cMbICr KO3aPULMEHTA BA3KOCTU, €0UHNLIBbI €0 U3MEPEHUS.

10) ®usnyeckunin cMbICn rpagneHTa CKopoCcTuU.
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11) Kak 3aBUCUT BA3KOCTb OT TeMnepaTtypbl?

12) Mpu kakoM yCnoBUK CONPOTMBIIEHNE ABMKEHMIO LLIAPUKA NPOMOPLIMOHANBHO CKOPOCTU?

13) Kakoe aBwkeHue HasbiBaeTCs NamMmmuHapHbLIM?

14) OnuwmnTe xapakTep NOCTyNaTeNbHOIO ABWKEHUS LUapuKa B XXUAKOCTU.

15) Moyemy HeT cMmbIcna N3MepsiTb CKOPOCTb LUapuka y NOBEPXHOCTU XXUAKOCTM U y AHa cocyaa?

1)
2)

3)

4)
5)

6)
7
8)
9)

NabopaTtopHas pab6oTta Ne 7. «<OnpeaeneHue koacpcpuumnerTta lNyaccoHa gns Bozgyxar

B yem 3aknioyaeTca OU3NYECKMIN CMbICIT TENIOEMKOCTN?

[aTb onpeaeneHve MOMAPHOW 1 yAenbHON TENNOEMKOCTU 1 3anucatb MaTeMaTUYeckn CBA3b MeXAay
HUMMW.

Mouemy C, >C, ?

[datb onpegeneHune yncny cteneHen csoboapl.

[aTb xapakTepucTuky n3oTepMmnyeckoMy, n3obapudeckomy, N30XOopHOMY, agmabaTtnyeckomy raso-
BbIM npoLieccam (YCNoBus NpoTeEKaHUs, ypaBHeHuUs, rpadmkum, 1-e Hayano TepmoguHamukn, pabora,
KONMMYeCTBO TENNOThI).

[aTb NoHATUE 1 3anMcaTb BblpaXKeHWe BHYTPEHHEN SHeprun naeanbHoro rasa.

OBBACHMTL CYLHOCTb 1-ro Hayana TepMoanHaMUKK.

BeiBectu pabouyio popmyny.

Kakoe BnusiHue okaxxeT Ha pe3ynbTaT OnbiTa 3anasabiBaHue Npu 3aKkpbiTuK kKpaHa K?

10) Kakue npouecchl NpoTeKaloT ¢ BO3ayxXOM B bannoHe B xoae paboTbl?

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

INa6opatopHas pa6oTa Ne 8. «MeToabl U3MepeHUsi CONPOTUBIIEHUIAY

3akoHbl Oma.
MocnepoBaTtenbHoe 1 NapannenbHoe coeanHeHne ConpoTUBIEHNIA.
3aKkoHbl NOCref0BaTENbHOMO 1 NapanienbHOro CoOeaANHeHNA.

» wdhpE

U
Ecnu npu namepeHnsx no cxemam 1 u 2 oueHmneatb R, kak R, =T TO KaKkasl oLleHKa OKaXKeTcs

3aBbILUEHHOW, KaKast 3aHWKEHHOW?

5. BbiBecTu popMyny ans nogcyeta Ry ¢ y4eTOM BHYTPEHHErO CONPOTUBMNEHUS BOMbTMETPA U aM-
nepmeTpa ans cxem 1 un 2.

6. KakoBbl chopmynbl Ans nogcyeTa NOrpeLHoCTEN BO BCEX Cryvanx?

JNaGopaTopHas pa6oTa Ne 9. «<OnpeaeneHune yaenbHOro conpoTUBIieHUsI NPOBOAHUKA»

Kakune uenu HasbIBalOTCH MOCTaMU NMOCTOAHHOMO Toka?

MpuHUMNUaneHas cxema MocTa NOCTOSAHHOMO TOKa.

BbiBeCcTV cOOTHOLWEHME MeXAY NievyamMmn ypaBHOBELLEHHOIO MOCTa.

O6uee conpoTmBneHue Npu NOCnefoBaTeNbHOM U NapannensHOM CoOeANHEHNSIX NPOBOAHUKOB.
3akoH OMa ang yyacTka uenu 1 nosiHon uenu.

MepBoe npasuno Kupxroda.

BTopoe npasuno Knupxroda.

KakoBo npakTnyeckoe ucnosnb3oBaHne Mocta YuUTcToHa?

[ante onpeneneHue anekTpuyeckoro noteHyunana, 9AC, HanpskeHus.

10) OueHnuTte norpewHocTb MeToAa. [pn kakoM ycrnoBumn NOrpeLHocTb MeToaa 6yaeT MMHMMansHomn?

INa6opatopHas pa6oTa Ne 10. «OnpegeneHne ropusoHTaNnbLHOW COCTaBMSAIOWEN BeKTOpa MarHUTHOM

MHOYKUUN MarHUTHOro nons 3emnun»

1. B uem 3akniovaeTcs pU3NYECKUN CMbICI BEKTOPa MarHUTHOW UHOYKUUN?
2. Cohopmynupynte 3akoH buo-Casapa-Jlannaca.
3. BoiBeguTe dhopMyny MarHUTHOM MHAYKUUW B LLEHTPE KPYroBoro Toka. Kak HanpaeneH BEKTOP mar-

HUTHOW MHOYKLMMW B STON ToUKe?

4. Kak ycTaHaBnmBaeTcsl CTperika komnaca B MarHuTHOM none?
5. CchopMynupymnTe NpuUHLMN Cynepnosnunm nonen.
6. Moyemy Npu NPOXOXOEHUN TOKa Yepe3 TaHreHCc-rarbBaHOMETP CTpesika OTKIOHSeTCA OT NepBo-

HayanbHOro HanpaBneHusa?

7. KakoBO BnMsSiHWE MarHUTHOMO NOSS Ha XXECTKOCTb BOp,bI?
8. BrinsHne nepemMeHHoOro MarHUTHOro nosn4d Ha cpmamonormqecr(me npouecchbl B opraHnsme.
9. cnonb3oBaHWe MarHUTHoro nons Aans onpeneneHna cteneHn nopaxeHua 3epHa JUYUHKaMu

BpeauTenen.

Na6opaTtopHas paboTta Ne 11. «MccneaoBaHue 3aTyxarowmx konebaHum Ha npumepe pusnyeckoro

MasATHUKa»

1) Kakow MasaTHUK Ha3blBaeTCs OU3NYECKUM?
2) Kakune konebaHusa HasbiBalOT 3aTyXaloWwWmMmMm?
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3)
4)
5)

6)
7)

KakoBa npuymnHa 3aTtyxaHusa cBOOOAHbLIX kKonebaHun?

YTto Ha3bIBaeTCa amnnuTyaon 3aTyxalowmux konebanmin?

Kak coctaBnsietca guddpepeHumansHoe ypaBHEHME 3aTyxaoWwmx konedaHui omsnyeckoro MasiTHu-
Ka?

OT Kaknx BENUYMH 3aBUCUT YacToTa 3aTyxatowmx konebaHmn?

Kak 06BbACHUTL OU3MYECKUIA CMBICIT NApaMeTPOB 3aTyXaHus: koaddUUNEHTa 3aTyxaHus, norapund-
MUWYECKOro AeKpEMEeHTa 3aTyxaHus, JOOPOTHOCTU, BPEMEHN pernakcaumm?

Na6opaTtopHas paboTta Ne 12. «MccnegoBaHue 3aTyxarowWmx INEKTPUYECKUX KonebaHum B KOHType»

1)
2)

3)

4)
5)

1. CoctaBuTb anddepeHUmansHoe ypaBHeHWe, ONMChIBaloLLLEe 3aTyxatolme sneKkTpuyeckue Kone-

6aHusA B KOHTYpe (AN HanmpskeHus B koHAaeHcaTope). Kakne yHKuMn ABRSOTCA pelleHnsmMm

3TOro ypaBHeHua?

OT Kakmx BENUYMH 3aBUCUT YacToTa 3aTyxalowwmx konebaHum B KOHType?

3. Ob6BACHUTL hU3MYecKnii cMbiCn KO3pULMeHTa 3aTyxaHus, norapnupmMmnyeckoro JeKpemeHTa 3a-
TyxaHusi, OOPOTHOCTU, BPEMEHW penakcaumu.

4. KakoBbl yCrioB1si BO3HUKHOBEHWUSI anepuoan4eckoro paspsiaa B KOHType? YTo Takoe KpuTuyeckoe
COMpPOTUBMNEHME KOHTYpa?

5. Kakum obpasom coobliaeTtcs aHeprus konebaTensHOMY KOHTYPY M OT Kakoro BHELUHErO0 NCTOYHMU-
Ka?

n

Na6opaTtopHasa pab6oTta Ne 13. «OnpeaeneHue kKoacpcpuumeHTa ynpyroctu npy>XuHbi»

[ante onpegeneHne rapMoHMYecKoro konebaHus.

Hante onpeneneHne KUHEMATUYECKUX XapaKTEPUCTUK rapMOHMYECKoro konebaHus: amnnuTyabl,
nepvoaa, YyactoTbl, basbl konebaHus.

3anuwinTte ypaBHEHUSA CMELLEHNSI, CKOPOCTU N YCKOPEHUS npu konebatenbHOM ABWXKEHUU, NX MakK-
CMarbHble 3HAYEHWsI.

MonyunTte dopmyny nepuoga ynpyrux konebaHuin.

OO6bsAACHUTE hr3MUecKnii cMbIcT KoadrUmMeHTa ynpyrocTu.

JNlabopaTtopHas paboTta Ne 14. «<OnpeaeneHue nokasatens npesioMeHus XMAKOCTU Npu NOMOLLM pe-

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

1)
2)
3)

4)
5)
6)
7)
8)
9)

¢dpakTomeTpar

CdhopmynupyiiTe OCHOBHbIE 3aKOHbI FEOMETPUHECKOWN OMTUKN.

KakoB cdhmanyeckuin cMbicim abConoTHOrO U OTHOCUMTENBHOrO NokasaTtenen npenomeHust Belectea?
YTO Ha3bIBaloOT ABMEHNEM BHYTPEHHENO OTPAXEHUSA?

Kak cBsizaH npegenbHbIi Yron NofHOro BHYTPEHHENO OTPaXXEHWsI C NokasaTenem npenomMneHmsa?
PacueT axpomaTtumyeckor npmuamMbl. YTo NOHUMALOT NOA CpeaHen aucnepcuen Bellectesa?

MpuHUKUN gencTens pedpakromeTpa.

BbiBeauTe pedpaktomeTpudeckyo dopmyny.

MpumeHeHue pedpakTomeTpa B Ballel crneynanbHOCTH.

Na6opaTtopHasa paboTta Ne 15. «<OnpeaeneHne napameTpoB coouparoLLen IMH3bI»

CdhopmynupoBaTb 3aKOHbI OTPaXXeHUS 1 NPeroMneHns ceeTa.

PackpbITb bnanyeckuii cMbiCi abCONOTHOIO Y OTHOCUTENBHOMO NoKa3aTenen NPerioMIeHNs.

YUrto HasbiBaeTca nuH3on? [aTtb onpegeneHne onTUYECKOW OCW, rMaBHOW OMTUYECKOM ocu, hoKyca,
rnaBHoro cokyca, hoKyCHOro pacCTosAHUS, ONTUYECKON CUIbI NIUH3bI.

[aTtb noHaTUS cobupatoLen n paccenBatoLem fMH3bI.

Kak noctpouTb n3obpaxeHune B cobuparoLen n paccemsaroLen nmH3ax?

PacckasaTb yCcTponCTBO chepomeTpa.

BbiBecTn chopmyny ans onpeaeneHns paguyca KpMBmU3HbI JIMH3bI.

O6bscHMTE MeToa Beccens. BeiBectn dhopmyny ans onpegeneHns OKyCHOro pacCToOSHNUS JIUH3bI.
Kak onpepgensieTca ontvyeckasl cuna paccenaroLlen NimH3bl B nabopaTopHoi paboTe?

10) B kakmx npubopax, NpUMEHSIEMbIX B BalLeh CneunanbHOCTW, UCMOMb3YHTCA NMH3bI? [Ona Kakux

uenen?

NaGopaTtopHas paboTta Ne 16. «OnpeaeneHne ANMHbI CBETOBOM BOJSHbI C NOMOLWbLIO AN PaAKLUOHHON

1)
2)
3)
4)
5)
6)

peLleTKn»

YT0 Takoe gndpakuna?

CchopmynupyiTe ycnosme MakcuMmyma u MUHUMYyMa A58 gudpakLmm cBeTa Ha O4HOM Lenu.
Yto Ha3bIBalOT NeprMoaoM andpakumoHHon peweTkn. Kak oH onpegenseTca?

lMocTponTe xoa ny4ven B ANMPaKLMOHHON peLleTke.

BbiBeguTe pacyeTHyo hopmyny.

YeM andpakuMoHHBIN CMEKTP OTNMYaeTcs OT AUCNEPCUOHHOTO?
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INa6opaTopHas pa6oTa Ne 17. «OnpegeneHne KOHLEHTPaLUN pacTBoOpa caxapa NnonsipuMeTpomM»

1) YT0 Takoe nonapmsauma?

2) Cdopmynupyiite 3akoH Mantoca.

3) YTO0 Ha3bIBaKOT ONTUYECKM aKTUBHbLIMU BELLECTBAMMU?

4) Kak onpepenuTb yaenbHoe BpalleHue BelecTsa?

5) [ns 4ero B 3KCMEPUMEHTE HY)XHa AUCTUNNMPOBaHHasi Boaa?

NaGopaTtopHas pab6oTta Ne 18. «MccnegoBaHne CBOMCTB BaKyyMHOro poToasnieMeHTa»

1) Kakon dooToadhdeKT Ha3bIBaeTCA BHELUHUM?

2) Kak obbsicHsieT KBaHTOBasi Teopusi CBeTa siBrieHne poToadcpekTa?
3) Kak dhopmynumpytoTcs 3akoHbl oToaddekTa?

4) Kak ycTpoeHbl BakyyMHble (pOTO3MeMeHThI? 'Ae OHU NpumeHsitoTca?
5) Kakue 3akoHbl hoToahbdekTa NpoBepsOTCs B JaHHOW paboTte?

NabopaTtopHas paboTta Ne 19. «MccnepoBaHue cBoncTB poTtoamona»

1) Kakumn cBoWcTBaMm B OTNM4YME OT CBOWCTB MNPOBOAHVMKOB W AM3NEKTPUKOB obnagatoT
NonyrnpoBOAHUKN?

2) Kakas npoBogumocCTb MOMyNPOBOAHWKA - COOCTBEHHas WNM nNpuMmecHas B OGonbliend cTeneHu
3aBMCUT OT TemnepaTypbl U OCBELLEeHNA?

3) Kak Ha3biBaeTcs npubop, obnagalwmn ogHOCTOPOHHEN NMPOBOANMOCTbLI0? Kak OH yCTpoeH?

4) 3a cyeT, kKakon NpoBOAMMOCTM 06pa3ytoTCA HEOCHOBHbIE HOCUTENWN B NMOMYNPOBOAHMKOBOM Auoae?
OCHOBHbIE?

5) Kak HasbiBaeTcs npubop, ConpoTMBNEHME KOTOPOro 3aBUCUT OT TeMnepaTtypbl?

6) Kak HasbiBaeTcsi Npubop, CONPOTUBNEHME KOTOPOro 3aBMCUT OT ocBelleHHOCTM? Kakoe siBneHue
ucnonb3yeTtcs B 3ToM npubope?

7) Kakoe asneHue ncnonb3yetcsa B potoanoae? Kak obpasyetca poto3[]C? Kakoe 3HayeHne moxeT
umeTtb poto34C?

8) B kakoM HanpaBneHuM — MpPSAMOM MM obpaTHOM - Yepe3 OoToAMOL MpOTEKaeT TOK, Bbl3BaHHbIN
cBeTom?

9) Kak 3aBucuT TOK, NpuTeKatoLLmi Yepes oToanoa, OT CBETOBOro NoToKa?

Na6opaTtopHas pa6oTta Ne 20. «'pagyMpoBaHne MoOHoXpomaTopa»

C kakumMu hmsmyeckumm geneHnsamMm Bel NoO3HaKOMUMCh NpU BbINOMHEHUM paboTbI?

B uem 3akntovaeTca sBneHve gucnepcum?

Buabl cnektpoB. CnekTpbl UCMYCKaHWS U MOMMOLLEHUS, CBA3b MeXay HAMU?

OB6bACHUTE BO3HUKHOBEHMWE CNEKTPOB NCMYCKaHUS M NOrMOLLEHMS.

B uém cmbicn rpagynpoBaHmsa MoHoxpomaTtopa? NpumeHeHne rpagympoBOYHOro rpaduka.
[ns kaknx uenen MOXHO NPUMEHSATb MOHOXPOMATOP B Ballen cneunanbHocTn?

oahrwNPE

9.2.2. LLikana v KpMTepUM oLeHMBAHUA CaMONOAroTOBKM MO TeMaM NabopaTopHbIX 3aHATUIA

— OLleHKa «3a4TeHO» BbICTaBNseTCA obydatoLlemycsi, ecnv oopMIIeH OTHeT kK nabopaTopHo pabo-
Te, KOTOpbIVA NpefAcTaBnsieT coboi TeopeTUYeckyo YacTb (OTBETbl HA KOHTPOMbHbIE BOMPOCHI) U 3KCNepu-
MeHTarnbHy YacTb (3anonHeHbl Tabnuubl, BbINOIHEHBI HEOGXOAMMBIE pacyeThbl, NMOCTPOEHb! rpaduku, Npo-
aHanu3npoBaHbl pe3ynbTaThl U cAeNnaH BbiBOA);

— OlUeHKa «He 3ayTeHO» BbICTaBnsieTcss obyyarowemycs, ecnu oT4yeT Kk nabopaTopHoi pabote
0POpPMIIEH HE MOMHOCTLIO, T. €. OTCYTCTBYIOT OTBETbI Ha KOHTPOIbHbLIE BOMPOCHI, YaCTUYHO 3aMnOSHEHbI Tab-
n1upl, OTCYTCTBYIOT HEOOXOAUMbIE pacyeTbl, HEBEPHO NMOCTPOEHBI rpachukm, He caenaH BbIBOA.

10. MpomexyTouHas (cemecTpoBasl) aTTecTaLus Mo Kypcy

HopmaTtueHas 6a3a npoBegeHus
NPOMEXYTO4YHOM aTTecTauum o6y4aloWwmnxca no pesynbTaTaM M3y4eHUst AUCLUNIINHDI

1) pencreyowee «lonoxeHne O TeKyLIEM KOHTPOSe yCrneBaeMoCTW, NMPOMEXYTOUYHOM aTTecTtaumm obydarmxcs no
nporpammMam Bbicluero obpasoBaHus (GakanaepuaT, cneuuanuTeT, Marucrpartypa) U cpegHero npodecCUOHarnbLHOro
o6pasoBaHusa B Pr50Y BO Omckun FAY»

OCHOBHbIe XapaKTePUCTUKKN
npome)KyTquoﬁ aTrecTauuu o6yqa|ou.mxc;| no nToram nsydyeHumsa gucumninHbl

2 cemecTp
Llenb npoMeXXyTo4yHOM aTTecTauum - YCTaHOBIIEHNE YPOBHS JOCTUXKEHUS KaxXabiM obydarommesa Lenen n 3agad
00yyeHnst N0 AaHHOW ANCUMIMITMHE, U3TOXEHHBLIM B M.2.2 HacToSALWEN Npo-
rpaMmbl
Popma NPOMEXYTOYHOW aTTecTauum - 3a4éT1
MecTo npoueaypbl nony4yeHUs 3avyéTa 1) yyacTue oby4yarolerocsi B npoueaype nonyyeHus 3a4éta ocyLecTBns-
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B rpaduke y4e6HoOro npouecca

eTcs 3a CYET y4eBGHoro BpeMeHu (TpyaoémkocTun), 49TBeJEHOM0 Ha U3yye-
HVe AMCUMNIWHBI

2) npouenypa nposoantcs B pamkax BAPO, Ha nocnegHen Hepene ce-
mecTpa

OCHOBHbIe YCNOBUSA Nosy4YeHusi oby-
yalowmmcs 3a4éTa:

1) obyyatoLmincs BbINONHUN Bee BUAbI y4ebHoM paboThl (BKoYas camo-
CTOATENbHY0) K OTYMTaNCs 06 NX BbINOMHEHWUN B CPOKN, YCTAHOBMEHHbIE
rpadvkom y4yebHoro npouecca no AMCUUMIUHE;

2) NpoLLén 3aknynTeNbHOE TECTUPOBaHNE.

MNpoueaypa nony4yeHus 3ayéTa -

MeToaunyeckue maTepuanbl, onpege-
nswwme npoueaypbl oLeHUBaHUA
3HaHWW, YMEHUM!, HaBbIKOB:

MpeacTaBneHbl B PoHAE OLEHOYHBIX CPeACTB Mo AaHHOW yyebHo ancum-
nnvHe (cm. — Mpunoxexne 9)

OCHOBHbIe XapaKTepUCTUKMN

npome)KyTquoﬁ aTrectTauumum OGy‘-IaIOI.I.WIXCﬂ no ntToram nsy4vyeHuma gucumniunHbI

3 cemecTp

Lenb I'IpOMe)KyTO‘-IHOVI aTrecTauum -

yCTaHOBIIEHUE YPOBHSA LOCTUXEHMS KaXabIM 00yYaloLMMCs Lenen 1 3agay
06y4eHnst No JaHHOW ANCLMMITMHE, U3MOXEHHBIM B N.2.2 HacTOSLLEN Mpo-
rpaMmbl

Popma NPOMEXYTOYHOW aTTecTauum -

3a4€T C oL EeHKON

MecTo npoueaypbl nofy4yeHus 3ayéta
C oueHKoW B rpaduke y4ye6Horo npo-

1) y4acTue obyvaroLierocsi B NpoLeaype NonyyeHnsi 3a4éTa ¢ OLLeHKON
OCYLLECTBISIETCS 3@ CHET y4eGHOro BpemMeHu (TpyLOEMKOCTU), OTBELEHHOMO
Ha M3y4YeHue AMCLUMNIIUHBI

Lecca 2) npouenypa nposoautcs B pamkax BAPO, Ha nocnegHew Hegene ce-

mecTpa

1) obyyatommnca BeINONHUA BCe BUAbl y4ebHom paboThbl (BKMoYas camo-
CTOATENbHY0) 1 OTYUTanNcs 06 1X BbINOMHEHWUN B CPOKN, YCTAHOBMEHHbIE
rpachukom y4ebHoro npouecca no AUCUMNIVHE;

2) NpoLén 3aKniynTenbLHOEe TECTUPOBaHNE.

OCHOBHbIe YCNoBUA Nosy4YeHusi oby-
yarowmmcs 3a4éTta C OLLleHKOM:

Mpoueaypa nonyyeHus 3avérta c
OLIeHKOM -

MpeacTtaeneHbl B PoHAE OLEHOYHbLIX CPEACTB Mo AaHHOW yyeGHoM ancum-

MeTtoaunyeckue matepuansi, onpepe-
A P » onpea nnvHe (cm. — Mpunoxenne 9)

nswwme npoueaypbl OLleHNBaHUA
3HaHUW, YMEeHUIN, HaBbIKOB:

OCHOBHbIe ycnoBusa nony4vyeHunsa 06yqarou.mmc;| 3aveTa:

1) cTygeHT BbINONHWA BCe BUAbl y4ebHOM paboThl (BKNOYaA CaMOCTOSATENBHYIO) U oTYnTancs 06 mx
BbIMONHEHWNM B CPOKM, YyCTaHOBMNEHHbIE rpadnkom yuyebHOro npouecca no AMCUMNInHE;
2) BbINOMHWA MHAMBUAYArNbHOE 3a4aHne C OLLEHKOW «3a4TEeHO».

MnaHoBas npoueaypa NonyvyeHusl 3aveTa:

1) CTyaeHT NnpeabsaBnsieT NpenofaBaTento:

- IHAVBMAYanbHOE 3ajaHue, OTYEThl K nabopaTopHbIM paboTam, KOHCMEKTbI MO CaMOCTOS -
TEMbHO U3YYEHHBIM TEMAM.

2) TlpenogaBaternb NpocMaTpuvBaeT NpeAcTaBreHHbIe MaTepuarbl U 3anucu B XKypHane ydyeTta no-
ceLaemMoCT U yCreBaeMoCTU CTYAEHTOB (BbICTaBMNEHHblE paHee CTyAeHTY AuddepeHLMpoBaH-
Hble OLIeHKM MO UTOram BXOLHOIO KOHTPOMS M NlabopaTopHbIX 3aHATUN).

3) [penogaBaTtenb BbICTABMASIET «3a4TEHO» B 9K3aMEHALMOHHYI0 BEOOMOCTb U B 3A4ETHYHO KHVKKY
cTyaeHTa.

10.1. UToroBoe TecTupoBaHue Mo UTOram U3yvyeHust AUCLUNIUHbI

Mo ntoram Nn3y4YeHna gucumniinHbl, 06yqa+ou.w|ec;| npoxogAaAT 3akKrni4vntesibHoe TECTUpPOBaHME. Tectu-
poBaHne ABNAETCA (*)OpMOVI KOHTpONA, HaﬂpaBJ’IeHHOVI Ha NpoBepKy BnageHuda TepMunHoriorm4eckmm anna-
paTtom, coBpeEMEHHbIMU MH(bOpMaLI,I/IOHHbIMVI TEXHONOMMAMU N KOHKPETHbIMW 3HAHUAMU B obnactu d)yH,u,a-
MeHTalbHbIX U NPUKNaaHbIX ANCUUNIINH.

10.1.1 NoaroToBKa K 3aKN4YUTENLHOMY TECTUPOBAHUIO MO UTOraM U3Yy4eHUS AUCLMUMNIIUHbI

TecTupoBaHMe OCYLLECTBIISIETCS MO BCEM TEMaM U pasgenam AUCLMMNNMHBI, BKMOYas TeMbl, BbIHOCH-
Mble HAa CaMOCTOSITENBHOE U3YYeEHME.

Mpouenypa TecTpoBaHMSA OrpaHWYeHa BO BPeMEHW W npeanonaraeT MakCcMMarbHOe cocpenoTove-
Hue obyyaloLLerocsi Ha BbIMONMHEHUM TECTA, COAEPXKaLLEero HECKONbKO TECTOBbIX 3aAaHuN.

TecTupoBaHue npoBoguTCcs B anekTpoHHon dopme (B ANOC). Tect BkntovaeT B cebsa 20 BONpoCcoB..
Bpewms, oTBoAnMOE Ha BbINONHEHME TecTa — 60 MUHYT. B kaxablih BApMaHT TecTa BKIHOYAKTCSA BOMPOCHI B
crnegylowemM COOTHOLUEHMWN: 3aKpbiTble (OAMHOYHBIN BbIGop) — 25 — 30 %, 3aKkpbiTble (MHOXECTBEHHbIV Bbl-
6op) — 25 -30%, oTkpbITble — 25-30%, Ha ynopsigoyeHune n coorseTtctane — 5-10%.

Ha TecTtnpoBaHue BbIHOCMTCS MO 3 — 4 BONpoca M3 KaXk4oro pasgena aucUmninHb.
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anMeprle BOMNPOCHLI K " TOroBOMYy TeCTUPOBaHMIO NO AUCUUNTINHE

1. AsTtomobunb maccon 3200 ke 3a 15 ¢ OoT Hayana OBWXeHUs1 pas3Bun ckopocTb 9 m/c. Cuna, coobua-

toLLan yckopeHne aBToMobunio, paBHa ...

a) 2000 H 6) 1320 H B) 960 H r) 1920 H +
2. W3 pyxbst maccoun 5 k2 BbinetaeT nyns maccon 5 - 10° ke co ckopocTbio 600 m/c. CKopocTb oTAauM

pYXbsl paBHa ...

n) 1780 H

n) 0,4 mlc

a) 0,8 mic 6) 0,6 m/C + B) 1,2 mic r) 3,0 mic
3. 3aBucumocTb npoekummn cunbl Fs oT Nyt S gaHa Ha rpaduke. PaboTta Ha nepBbix YeTbipex MeTpax
nyT¥ paBHa ...
FoH a a) 8 [ +
6) 16 [Ix
N B) 18 [Ix
T 11 n r) 4 ’a)K
T 11 >
Sm 1) 20 [

4. Teno cockanb3biBaeT MO HaKMOHHOW NMOCKOCTM BbICOTONM h (CM. pUCYHOK). B HWKHEN TouKe ero cko-
pPOCTb CTaHOBUTCS paBHOM 2 M/c. Teno COCKOMb3HYMO C BbICOTHI ... CuntaTth g = 10 mic?. MpumenuTe
3aKOH COXPaHEHWs1 SHEPTUW.

a)0,1m
h 6) 0,24 m
B) 0,2 m+
r)0,3m
) 0,25 m

5. Tpu TemnepaTtype 27°C gaBneHue rasa B 6annoHe 2 - 10° Ma. [JaBneHve OoyneT paBHO 3 - 10° a
npv Temneparype ...

a)210 K 0) 450 K + B) 520 K r) 150 K a) 135 K

6. [lpn yBenuyeHuu nnowiagn NoBepPXHOCTU ravuepuHa Ha 50 o’ coBeplueHa pabota 2,95 - 10 [Ix.
KoachduumeHT NoBEPXHOCTHOrO HATSXKEHWS TMULLEPUHA PABEH ...

a) 6-10°H/m

6) 4,2-10%H/n
B) 9,0-107H/n
r) 118-10°H/m
n) 59-1072H/m +

7. Tpadmk npouecca, B KOTOPOM BCE COOOLLEHHOE ra3y KONM4YecTBO TEMMOThI NpeBpaLlaeTcs BO BHYT-

PEHHIOK 3HEPruio, N306paxeH Ha PUCYHKE ...
P a Voa P a Voa P a
0 T o T o vV 0 To
a) 6) B) r) A)
+
8. [lepBoe Havyano TepMoagnHaAMUKN ANA N30TEPMUYECKOro npouecca nmeeT Bug ...
a) AQ=AU+A
6) AQ=AU
B) AQ=A+
r AU=-A
n) AQ=0
9. HarpeBartenb TennoBoW maluHbl, paboTatowen no umkny KapHo, nmeet TemnepaTtypy t; = 197°C.

Ecnn % tennotsbl, nonyquHoﬁ OT HarpesaTtend, ra3 otgaeTt XonoguibHUKY, TO TeMmnepaTtypa XoJio-

AVINbHUKA t, paBHa ...
a) 100°C 6) 80°C 8) 110°C r) 79,5°C

n) 43°C
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Ecnu B ngeansHom konebaTenbHOM KOHTYpe K KOHAEHCaTopy NOAKMIOYUTL NapannenbHo KoHaeH ca-
TOP TaKOW X& EMKOCTU, TO COBCTBEHHAs YacToTa KonebaHuii B KOHTYpE ...

a) ysenuuuTcd B 2 pasa

6) yBenuunTcsa B V2 pa3s

B) He M3MeHuTcs

) ymeHbLNTCA B V2 pas +

4) yMeHbLnTCA B 2 pasa
M3 npvBeaeHHbIX 3aBUCMMOCTEN paBHOMEPHOE BpaLLaTeNbHOE ABWKEHNE ONUCLIBAET ...

a) ¢=2t>+3, ¢,=3

6) @=5t—02t?, w=3-02t

B) =3t w=5t

r =5, o=3+

A) p=3, =0
Noe3n maccomn 4,9.10° k2 nocne npekpaLleHna Tarm napoBo3a Mo OEWCTBUEM CUNbl TPEeHUs
9,8:10" H ocTaHaBNMBaeTCs Yepe3 oaHy MUHYTY. Moess Wen co CKOpPOCTbIO PaBHO ...
a) 10 m/c 6) 11 mlc B) 12 mic + r)13 mic n) 4,5 mlc
Ynpyrmin wap maccomn 5.10% k2 KaTUTCS CO ckopocTbio 20 m/c, ynapsieTcss HopMarnbHO 00 ynpyryto

CTEHKY M OTCKakMBaeT OT Hee Ge3 noTepu ckopocTu. IMMynbe, NonyYyeHHbI CTEHKOW 3a BpeMs yaa-
pa, pPaBeH ...

a) gke-m
c

6) gl
c

) o ke
c

r) 2052
c

n) 0,4K2'M

C
3a oguH uMKN npomsBegdeHa paboTa 4 KDk 1 xonogunbHUKY nepegaHo aHeprum 16 k. KMNO noe-
arbHOW TENOBOW MaLLVHbI PABEH ...
a) 16 % 6) 20 % + B) 25 % r) 40 % 0) 75 %
dopmyna, BbipaxaroLas pmMsnmyecknii CMbICN HaNPSXKEHHOCTM NEKTPUYECKOro NoMsi B 4aHHON TOY-
Ke, ...

a) E=-—gradp
E

Q
6 =k

) g-r?
B) E:L+

qnp

N E= Q
drgyer
__Ap

n E=—7

Ecnu annHy matemaTnyeckoro MasiTHuka yMeHbLUWTb B 4 pa3a, TO ero nepvog, konebanun ...
a) He U3MeHuTCs
6) ymeHbluMTCA B 2 pasa +
B) yBenuuutcd B 2 pasa
r) yMeHblMTCS B 4 pasa
4) yBenuuutcsa B 4 pasa
OnvHa BonHbl Ae bpovina ons wapvka maccon B 1 2, ABWXKYLLErocsi CoO CKOpOCTbio 1 cm/c, paBHa ...

a) 66-10% cu +
6) 7.310%
B) 15-10%%u
) 141-10°eu
n) 12,2.10%cu
Mpupoaa cun, OTKNOHALLMX a-4acTULbl OT NPAMOSIMHENHOW TpaekTopun B onbiTax Pesepdopaa, ...
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a) rpaBuTaLMOHHas
0) anekTpoMarHuTHas +
B) spgepHasi
r) rpaBuUTaUMOHHAs W SaepHas
) siaepHast u aneKkTpoMarHuTHas
19. CkopocTb anddysum B 3aBUCUMOCTM OT arperaTHOro COCTOSIHWS MPWU NOCTOSIHHOW TeMnepaType ...
a) MakcumarbHa B rasax +
0) MakcMmanbHa B XUOKOCTSAX
B) MakcuMMmarnbHa B TBEpAbIX Tenax
r) HeuaMeHHa Npu Nepexoae U3 oAHOro arperaTHOro COCTOSHUSI B ApYroe
20. Ecnu amnnuTyaa konebaHuii Npy)kKMHHOIO MasiTHMKa YMeHbLUMTCS B 4 pasa, TO ero nosiHas SHeprus

a) ymeHbLnTcHa B 16 pas +
0) ymeHbLMTCA B 2 pas3a
B) yMeHbLUMTCS B 4 pasa
r) He nameHuTcs

10.1.2 LWUKANA U KPUTEPUUN OLLEHUBAHUA oTBeTOB Ha TeCTOBbIe BONPOChLI TECTUPOBAHUA NO UTO-
ram OCBOEHUSA AUCLUMNIIUHDI

- OLleHKa «OTNMYHO» BbiCTaBnsieTcs obyyarowemycs, ecnm nonyyeHo 6onee 81 % npaBunbHbIX OTBE-
TOB.

- OLeHKa «xopowoy - nonyyeHo oT 71 o 80 % npaBunbHbLIX OTBETOB.

- OLleHKa «ygoBMneTBOpMTENbHOY» - NonyyYeHo oT 61 o 70 % npaBurbHbIX OTBETOB.

- OLleHKa «HeydoBneTBOPUTENBHO» - NONy4YeHO MeHee 61 % npaBunbHbIX OTBETOB.

11. UHdhopmaumnoHHOe n meToguveckoe oGecrnevyeHne y4eGHOro npouecca no AMCUUNINHe

B cooTBeTCTBMM C OENCTBYIOWMMW rocygapCcTBEHHbIMM TpeboBaHuaMM ans peanusaummn yyebHoro
npovecca no avcumniuHe obecneuymnBatoLLern kadeapor paspabaTbiBaeTcs 1 NOCTOSIHHO COBEPLUEHCTBYETCS
yyebHo-meTogmyeckun komnnekc (YMKL), cooTBeTCTBYHOLWNIA OaHHON paboyen nporpamme 1 npuraraemMbin
K Hel. [Npu paspaboTtke YMKI] kacdeapa pykoBoACTBYyeTCS YCTaHOBMNEHHLIMU YHUBEPCUTETOM TpeboBaHMAMM
K ero CTpyKType, coaepxaHuto n ocopmnennto. B coctas YMKI BXOAAT nepeyncrneHHble HXkKe n gpyrue
WUCTOYHUKMN y4eOHOW 1 y4eOHO-MeTOaMYECKON MHAOPMaLMKN, CPeACcTBa HarnsgHoOCTY.

OnekTpoHHasi Bepcusa akTyansHoro YMK[, agantupoBaHHas Ans oby4valolmxcs, BbICTABMASETCA B
UHOopMaLUMOHHO-06pa3oBaTensHON cpeae yHuBepcuTeTa.
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NEPEYEHb 5
NINTEPATYPbI, PEKOMEHOYEMOWU
ansa U3YYEHnAa oQuCcUUninnHbI

NMPUNOXEHME 1

ABTOp, HaunMeHoBaHUue, BbiXOAHbI€e AdHHbIE
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