[dryment noanncak g AL PAOH G FEYHapcTBeHHOE GmAmJaTHoe ob6pasoBaTenbHOe yupexaeHue
MiHGopMaLMs 0 BRaRENbLE: BbICLLIEro o6pa3oBaHus

}i0: Kowaposa CBeT&ﬁinl%%ﬁﬁarocxﬂa CTBEHHbIN arpapHbIi yHuBepcuteT uMenu MN.A.CTonbinuHa»
ﬂ,( JDKHOCTb: I'IpopeKTop Nno 00Pa30BdTE/b [eATeNbHOCTU

[3ra nognucatms: 04.10.2024 06:00:01 ArpoTtexHonornyeckum cpakynbrteTt
YHUKaNbHbIV NPOLPAMMHBLIAKAOY. - .-

43ba42f5deae4116bbfcbb9ac98e3910803@)??7@“&%@7@%@@%@@m 35.03.04 ArpOHOMI/ISI

METOOUWYECKUE YKA3AHUA
Nno OCBOEHUIO Y4eOHOWN ANCLUMNIIUHDI

B1.0.10 ®usuka
HanpaBneHHocTb (Npodunb) « ArpobusHec»

Ob6ecneuunBatoLlas npenogaBsaHne ANCUUnInNHbI Kad)e,u,pa MaTeMaTuy4eCknx n eCteCtBeHHOHay4HbIX gUCUmnninH

Pa3paboTunk A.C. bop3sos

Omck 2024




COAEPXAHUE

BeepneHue

1. MecTo y4yebHON OUCUMNAMHBI B MOATOTOBKE BbIMYCKHMKA

1.1. NepeyeHb KOMNETEHUUI C yKa3aHWeM 3TanoB nx opmMmMpoBaHnsi B pedynbTaTe OCBOEHMS y4eb-
HOW AUCLMMNNWHbI

1.2. OnucaHue nokasaTenen, KPUTEPUEB U LIKaN OLEHMBAHWUS 1 3TanoB (hOpMUPOBAHNSA KOMMETEHLMN
B paMKax AMCUUNIUHbI

2. CtpykTypa y4yebHomn paboTsl, cogepaHue n TpYAOEMKOCTb OCHOBHbIX 3N1IEMEHTOB ANCUMUMMNUHBI
2.1. OpraHunsaumoHHasa CTPYKTypa, TPYA0EMKOCTb M NIiaH U3ydeHnss AUCUUNMANHBI

2.2. YKpynHEHHas cofepxaTernbHasi CTPYKTypa y4ebHon agucumnimHel 1 obLas cxema eé peanusauum
B y4ebHOM npouecce

3. O0wme opraHmM3auMoHHble TpeboBaHMs K y4ebHol paboTe oby4vatoerocs

3.1. OpraHusauusi 3aHATUA 1 TpeboBaHMs K y4ebHol paboTe oby4atoLerocs

3.2. YcnoBus gonycka K aKk3ameHy

4. JeKUMOHHbIE 3aHATWS

5. NNaBGopaTopHble 3aHATMS NO AMCUMNIIMHE Y MOArOTOBKA O0yYatoLwerocsi K HUM

6. O0wme meTogmyeckne pekomeHaauum No U3y4eHnto OTAENbHbIX Pa3fenoB QUCLMMIIMHGI

7. Obwme meTogmyeckme pekoMmeHgauum no oPopMIIEHNIO U BLIMOMHEHWIO OTAenbHbIX Buaos BAPC
7.1. OpraHusauus BbINOMHEHUS 1M NPOBEpPKa BMPTyarbHOW nabopatopHon paboTsl

7.1.1. Wkana v kpuTepun oLeHnBaHWsa BUPTyansHon nabopatopHoun paboThbl

7.2. MNepedveHb 3agay MHAMBUAYANbHOrO 3aaHnsa Ans CTYAEHTOB 3a04HON (hopMbl 00yYeHUst

7.2.1. Wkana n KpuTepMn OLEHUBAHNA NHOMBUAYASNbHOMO 3a4aHus

7.3. PekomeHOauum no camocTOsITENIbHOMY U3YHEHUIO TEM

7.3.1. Wkana v kpuTepun oLeHNBaHNS CaMOCTOSITENIBHOIO N3YYEeHWS TEMbI

8. BxogHOW KOHTPOMb 1 TEKYLLMIA (BHYTPUCEMECTPOBbLIN) KOHTPOSb X04a U pe3ynbTaToB y4ebHol pa-
00TbI 0by4atoLerocs

8.1. Bonpocbl Anst BXOOHOro KOHTPOsis

8.1.2. lkana n kputepun oLeHnBaHNs OTBETOB Ha BOMPOCHI BXOAHOMO KOHTPONS

8.2. TeKyLwuin KOHTPOIb YCNEBAEMOCTH

8.2.1. lkana n kputepun oLeHMBaHNS CaMONOArOTOBKMN MO TeMaM nabopaTopHbIX 3aHATUN

9.1. PybBexHbI KOHTPONb YCNeBaeMocTu

9.1.1. Wkana 1 KpUTEpMmM OLEHKN OTBETOB Ha BOMPOCHI PYOEXHOIro KOHTPOIS

10. NpomexyTouHas (cemecTpoBas) aTTecTauus

10.1. HopmaTuBHas 6a3a npoBedeHUst NPOMEXYTOYHOW aTTecTauum obydaloWmxcs no pesynbratam

N3y4YeHuUst QUCLIUNINHDI
10.2. OCHOBHbIE XapaKTepPUCTUKM NPOMEXYTOYHON aTTecTaumm obydatomxcs no ntoram n3yveHusi
AVCLUMNITUHBI

10.3. MNepeyeHb NpUMEpPHbIX BOMPOCOB K 9K3aMeHY

10.3.1. Wkana n kpuTepun oLeHMBaHMUS OTBETOB Ha BOMNPOCHI 3K3aMeHa

11. Y4yebHO-UHpOpMaLMOHHBbIE UCTOYHMKN A58 U3YYEHUS OUCLMMIIVHDI

~

17
18
18
22
22
26
26
26

26
27

29
29



BBEAEHME

1. Hactoswee v3gaHne sSBNsSieTCA OCHOBHBIM OpPraHu3auuoHHO-MEeTOANYECKUM LOKYMEHTOM y4ebh-
HO-METOAMYECKOro KoMMeKkca no UCLUNIMHE B COCTaBe OCHOBHOM MpodeccnoHanbHom obpasoBaTenibHON
nporpammsl Bbicliero obpasosanus (OINMOIM BO). OHo npegHasHayeHo cTaTb AN HUX METOOUYECKOW OCHO-
BOW MO OCBOEHMIO AAHHOW AUCLMMINHBI.

2. CogepxaTenbHOW OCHOBOW AN pa3paboTkM HACTOAWMX METOOUYECKMX YKa3aHW Mocnyxuna
Pabouas nporpamma OUCLMNIMHBI, YTBEPXAEHHAsA B YCTAHOBNEHHOM MOpsiaKe.

3. MeTtoaunyeckne acnektbl pas3BuTbl B y4eOHO-MeTOOUYECKOM NuTepaTtype u apyrnx paspaboTkax,
Bxoasauwmx B coctaB YMK no gaHHowm aucumnnuHe.

4. Ooctyn oby4yalomxcs K anekTpoHHOW Bepcn MeToanyecknx ykasaHuin no U3yydeHuo aMcumnim-
Hbl, 06ecneyeH B aNEKTPOHHON MHAOPMAaLMOHHO-00pa3oBaTenbHOW cpeae yHuBepcuteTa.

lMpn 3TOM B 3NEKTPOHHYK BEPCUI0 MOTYT ObiTb BHECEHbI TEKyLLME M3MEHEHUSA U OOMOMHEHus], Ha-
npaBfieHHbIE Ha MOBbILIEHNE KAa4eCTBa HAaCTOSLNX METOANYECKUX YKa3aHWUN.

YBaxaembie oby4atowmecs!

MpucTtynas k udyyeHuno HoBon Ans Bac yyebHOM AMCLUMNNWMHBI, HAYHWUTE C BOYMYMBOTO MPOYTEHMS
paspaboTaHHbIx ana Bac kadenpor cneymnanbHbIX METOOUYECKMX YKa3aHui. OTO nomoxeT Bam BoBpewmsi
MOHATb U NPaBUITbHO OLEHUTL €e ponb B Bawem obpasosaHuu.

O3HakoMUBLUMNCE C OpPraHM3aumMoHHbIMK TpeboBaHuAMK kadeapbl NO 3TON ANCUMMIMHE N COU3MEPUB
C HMMK cBOW cunbl, Bbl cMoxeTe caenaTtb 0CO3HaHHbIM BbIOOP COGCTBEHHOW TaKTUMKM U cTpaTerun yyebHowm
AesATenbHOCTH, yoepeyub cammx cebs OT Hepas3yMHbIX PeLUeHWiA MO OTHOLLEHWIO K Hell B Havane ceMecTpa, a
He Torga, Korga yxxe CTaHeT Mo3AHo. Vicnonb3ysa 3Tu ykasaHus, Bbl 6€3 4ONONHWUTENbHBIX OCMOXHEHWUIA MO-
gongeTte K MPOMEXYTOYHON aTTecTauum Mo 3TOW AUCUMNMMHE. YCNewWHOCTb aTTecTaunn 3aBuUCuT, npexae
Bcero, oT Bac. Ee 3anor — putMnyHas, ueneHanpasneHHas, Baymunsas yyebHas pabota, B uensx obecne-
YeHns KOTOpoW 1 pa3paboTaHbl 3TV METOANYECKME YKa3aHUS.



1. Mecto yqe6|-|oF1 AUCUUNIINHBI B NOAroToBKe BbiMYyCKHUKA

nsetcst By3om 1 TpeboBaHmnamu OProcC.

Lenb ducyunnuHbl — 03HAaKOMIEHNE ODOy4alLLMXCSt C OCHOBHBIMW 3aKOHaAMW (PU3NKM M BO3MOXKHO-
CTAMU UX NPUMEHEHUS MpPU pelleHnn 3afad, BO3HMKaOLWMX B MX MocreayloLlen npodeccnoHansHom aes-
TENbHOCTW.

B NPUPOLAE N TEXHUKE;

naboparopuu.

B xo0e oceoeHust QucyuniuHbl 06y4arouyulicsi OOJIKeH:
MMEeTb LEeNnoCTHOe npeancrtaBneHne o (*)I/I3VI‘-I€CKVIX 3aKOHaXx, npoueccax un aBneHndax, nponcxoadaLlimnx

3HaTb: OCHOBHbIE (PU3NYECKME ABEHUS, BENMMNYMHDI, 3aKOHbI Y TEOPUN OU3NKK;
YMETb: UCMOJIb30BaTb (hM3NYecKkre MeToabl Kak MUHCTPYMEHT B NpodheccroHanbHON AesTENbHOCTH;
BraeTb HaBblkaMu: NPaBUISIbHOWM 3KCMyaTauMmn OCHOBHBIX MPUGOPOB 1 060pyaoBaHMs hU3NYECKON

YuebHas gucumnnunHa oTHocuTes K aucuunnmHam OlMOIN yHMBepcuTeTa, cocTaB KOTOpbIX onpene-

1.1.MepeyeHb KOMMNETEHUUN C YKa3aHMeM 3TanoB ux )OpMUPOBaHUA B pe3yfibTaTe OCBOEHUA y4eb-
HOW OAUCLUMIUHBI:

KomneTteHuun,

B hOpMMpPOBaHMMU KOTO-
pbIX 3agecTBOBaHa guc-

Koa n Haume-
HOBaHue WH-
AuKaTopa goc-

KomnoHeHTbl KOMNeTeHUUN,
dopmMmpyeMble B paMmkax 4aHHON OUCLUMIVHBI
(kak oxxugaembln pesynbTaT ee OCBOEHWS)

uMniuvHa y
TUXEHUN KOM-
Kon HAMMEHOBAHME = 3HaTb M NOHU- ymeTb Aenathb BNadeTb HaBblkamu
MaTb (oevnctBOBaTh) (MMeTb HaBbIKKM)
1 2 3 4
YHueepcanbHbIe KOMIIemeHyuu
O6wenpodceccnoHanbHblie KOMNeTeHLUU
OlK-1 | CnocobeH pewatb | WO-1onk1 — Oe- | dyHoameH- ncnonbL3oBaThb nposegeHns ouau-
TUNOBbLIE  3a4auyn | MOHCTPUpPYET TanbHble pas- | dM3nYeckme 3a- | YeCKUX U3MepPEeHNi
npodeccunoHanb- 3HaHMe OCHOB- | Aenbl U3MKK, | KOHbI ANs OBna-
HOW OeATENbHOCTM | HbIX 3aKOHOB | B T.4. u3uye- | AeHNsT OCHOBaMMU
Ha OCHOBe 3HaHWIi | MaTemaTude- CKMe  OCHOBbI | TEOPUMN U NPaKTU-
OCHOBHbIX 3aKOHOB | CKMX,  €CTeCT- | MeXaHUKN, MO- | KU arpOHOMUK
MaTEMaTUYEeCKUX U | BEHHOHAY4YHbIX | NEKYnsipHyto
€CTEeCTBEHHbIX n 06- | hmsuky n Tep-
Hayk C npuMeHe- | Wenpodeccuo- | MoAMHaAMMUKY,
HMEM  MHOpMa- | HambHbIX  OUC- | ANEKTPUYEeCTBO
LIMOHHO- UWMNMNWH, Heob- | 1 MarHeTusm,
KOMMYHWKaLNOH- XOAMMbIX  Ans | ONTUKY, aToMm-
HbIX TEXHONOINIA; peLleHNsT TUMO- | HYIO U SOEPHYHO
BbIX 3agay B | u3mMKy
obnactn arpo-
HOMUM
WO-20nk1 — Wc- | MpaBuna  Bbl- | BoinonHaTe  an- | BeinonHeHus anre6-
nonb3yeT 3Ha- | NofnHeHus pas- | rebpandeckue pandyeckux npeobpa-
HMS  OCHOBHbIX | IMYHLIX MaTe- | Npeobpa3oBaHusl, | 30BaHUN,  peLleHust
3aKOHOB Ma- | MaTUYECKMX pelleHne pas- | pa3nuyHbIX YypaBHe-
TemMaTU4YecKknux 1 | onepaummn NIMYHBIX  ypaBHe- | HUM U T.M.
€CTEeCTBEHHbIX HURA. N T.1.

Hayk ana pe-
leHns  cTaH-
JapTHbIX 3agad
B arpoOHOMUM




1.2. OnucaHue nokasatenen, KpUTepmes U LIKan oLeHUBaHUA U 3TanoB (hopMUpOBaHUA KOMNETEHUUIN B paMKax AUCLIMMIIUHbI

YpOoBHU CChOPMUPOBAHHOCTUN KOMNETEHLMIA

KOMMeTeHUMsA He chopmu-

poBaHa MWUHUMaTbHBbI cpeaHui BbICOKUI
OueHKM cchopMUPOBAHHOCTY KOMMETEHLIMI
2 3 4 5
OueHka «Heydoernemeopu- | OueHka  «ydoenemeo- | OueHKka «Xopowox» OueHKka «omnu4yHo»
Kop vHauka- Mokasarens oue- | TEARre” p)gn ZHK:O:CTMKa CHOPMMPOBAHHOCTM KOMMETEHLNN SDC;F:J.“:;IBI;
Vipekc Topa JoCTu- WHavkaTopbl komne- HIBAHA = 3Ha- K 7 Cp 5 5 C 3 C KOHTpOns
Ha3BaHue Kot Komo- Tenum HUSI, YMEHUS, oMneTeHUMs B NMONHOMN OpPMUPOBAHHOCTb hOPMMPOBAHHOCTb KOM- HOPMUPOBAHHOCTb KOM- bopwpoBa-
KOMMETEHLMM HaBbIK1 (Bnage- Mepe He chopMMpOBaHa. KOMMNEeTEeHUMM COOTBET- neTeHuMn B LENoM CooT- neTeHUMn NONHOCTLIO
TeHLMM Hus) NmetoLmxcs 3HaHwii, yme- CTBYET MUHUMATbHbLIM BeTCTBYET TpeGoBaHMAM. cooTBeTcTByeT TpeGosa- HUS KOMMe-
HWI 1 HaBbIKOB HEJOCTaTOY- TpebosaHuaM. Vimeto- MMeroLmxcst 3HaHWi, yme- HUsAM. MimetoLmxcs 3Ha- TeHuun
HO AN peLleHns npakTnye- LLUMXCS 3HAHWN, YMEHWN, HWI, HaBbLIKOB 1 MOTMBA- HWUIA, YMEHWI, HaBbIKOB 1
CKUX (NpoghecCnoHanbHbIX) HaBbIKOB B LienoM Joc- LUK B LIeNIOM 0CTaTo4HO MOTVBaLMM B NOMHOWN Me-
3agay TaTOYHO ANS peLleHust Ons pelleHusi ctaHaapT- pe JOCTaTo4HO Ans pelle-
npakTuyeckmx (npodec- HbIX NpaKTU4ecknx (npo- HWSA CIOXHbIX NpaKTnye-
CVOHarnbHbIX) 3agay heccroHanbHbIX) 3agay ckux (npodpeccunonHans-
HbIX) 3agad
KpuTepumn oueHnBaHus
MonHoTa 3HaHun 3HaeT dyHoameH- | He 3HaeT dyHaameHTanb- | [NoBepXHOCTHO OpueH- 3HaeT cywHocTb dyHaa- B coBepLueHcTBE 3HaeT
TanbHble pasgenbl | Hble pasgenbl usuku: Me- | TUpyeTcs B pyHOAaMeH- MeHTanbHbIX pa3genos CYLUHOCTb (byHAAMEH-
dU3NKN, B T.M. | XaHWKY, MOMEKynspHyi0 du- | TanbHbIX pasgenax gu- DV3NKN: MEXAHWUKN, MOMEe- | TamnbHbIX pa3aenos gpusu-
dusnyeckne oc- | 3UKy U TEPMOAUHAMMKY, | 3MKW: MEXaHWKY, More- KynsipHON OU3NKKN 1 Tep- KW: MEXaHVKW, MOneKynsip-
HOBbl ~MEXaHWKM, | BNEKTPUYECTBO W  MarHe- | KynsipHyto ousuky u MOAMHaMWKW, 3NeKTpude- HOWN OU3NKN 1 TepMoaN-
MOIEKYISAPHYIO TU3M, OMTUKY, AaTOMHY0 (PU- | TEPMOAMHAMUKY, JreK- CTBa MU MarHeTu3ma, onTu- HaMVKW, 3neKkTpuyecTsa n
UMKy U Tepmo- | 3uKy TPUYECTBO M MarHeTuaMm, | Ku, aTOMHOW pU3VKM Ha MarHeTu3ma, onTuKM,
OVHaMUKy, —arnek- ONTUKY, aTOMHY0 PU3n- CcpefHeM ypoBHe aTOMHOW PU3NKM
TpUYeCcTBO U Mar- Ky TekyLwmn,
HETU3M,  OMTWUKY, pybexHbI
aToOMHyl U sgep- KOHTpPO~b,
MA-lomk1 HYH husnky TECTUpOBaHue,
Hanuune ymeHui YmeeT wucnonb3o- | He ymeeT wucnonb3oBatb | [TOBEpXHOCTHO 3HaKOM C¢ | YMeeT peluaTtb TUNOBbIE YMeeT peluatb TUNoBbIe BbINOSIHEHWE
BaTb u3nyeckne | puanyeckme 3akoHbl ANsi | MCnonb3oBaHWEM M3W- | 3a4auum C UCMOMNb3OBaHWEM | 3a4adu WCMONb30BaHWEM MHAMBUAYyanb-
oK 3aKOHbl Ans OB- | OBNageHWss OCHOBaMW TeOo- | YeCKUX 3aKOHOB ANnd 3HaHWI hu3nkn Ha cpea- 3HaHWI PU3NKN Ha BbICO- HbIX 3a4aHui
-1 nageHnss OCHOBa- | pUM U NPaKTUKU arpOHOMMUU oBrafieH1s ocCHoBaMu HeM ypoBHe KOM YypOBHe
MU Teopum M TEopWUM 1 NpaKTUKK ar-
NPaKkTUKN arpoHo- poHOMUK
MUn
Hanuuve HaBbIkoB Bnapeet HaBbI- He Bnageet HaBblkamu npo- | Brnageet HaBblkamu BnapeeT HaBblkamu npo- BnapeeT HaBblkamu npo-
(BnapeHuve onbITOM) | Kamu NpoBefeHns | BefdeHus PU3NYEeCcKUX n3me- | npoBedeHus dursnde- BeLeHNs pranyeckux BeLeHNs pranyeckux
PU3NYECKUX U3- peHuin CKUX U3MEpEeHU Ha U3MEepEeHU Ha cpegHeM U3MEPEHUIA Ha BbICOKOM
MepEeHUi HW3KOM YpOBHE YpOBHE YpOBHE
MonHoTa 3HaHun 3HaeT npasuna He 3HaeT npaBuna BbINon- [MoBepXHOCTHO 3HaeT 3HaeT npaBuna BbINosHe- 3HaeT npaBuna BbINosHe- Texywmn,
BbINOMNHEHUS pa3- | HEHWs pasnUyHbIX MaTema- npaBuna BbINOMHEHUs! HUS pasnuyHbIX MaTema- HUS pasnuyHbIX MaTema- py6exHbI
NNYHBIX MaTema- TUYECKUX onepauumn pasnMyYHbIX MaTemMaTtu- TUYECKUX Onepaumin Ha TUYECKUX Onepaumin Ha KOHTPOIb,
MA-20mk.1 TUYECKNX onepa- YeckMx onepauumn cpenHeM ypoBHe BbICOKOM YPOBHE TECTUpOBaHue,
uun BbINOSHEHWE
Hanuuune ymeHui YMeeT BbINOMHATL | He ymeeT BbIMONHATL an- | YMeeT BbINOMHATL an- | YMeeT BbINOMHATbL anreb- | YMmeeT BbINONMHATL anreb- | uHavBuayarnb-

anrebpaunyeckme

rebpanyeckne  npeobpaso-

rebpanyeckne npeobpa-

panyeckue npeobpasosa-

pauyeckume npeobpasosa-

HbIX 3aaHun




npeobpa3oBaHus,
pelueHve pasnuy-
HbIX YpaBHEHWUN U
T.M.

BaHWS, pelueHne pasnnyHbIX
ypaBHEHWN 1 T.M.

30BaHUsl, peLleHne pas-
TUYHBIX YPaBHEHWI U T.N
Ha HW3KOM YpOBHe.

HUS, peLleHne pasnunyHbIX
ypaBHEHVN 1 T.N Ha cpea-
HeM ypoBHe.

HUS, peLleHne pasfnyHbIX
YypaBHEHVI W T.M Ha BbICO-
KOM ypOBHe.

Hanuune HaBbikoB
(BnapgeHue onbiToM)

Bnageetr  HaBbl-
Kamu BbINOSNHEHNS
anrebpanyeckmnx
npeobpa3oBaHui,
pelleHns pasnuy-
HbIX ypaBHEHUN ©
T.0.

He Bnageet HaBblkamMu Bbl-
MoSiHeHWs1  anrebpanyeckux
npeobpa3oBaHni, peLLeHust
pasnuYHbIX YypaBHEHUM U T.N.

Bnageet HaBblkaMu
BbIMONHEHUs1 anrebpaw-
Yyecknx  npeobpasoBa-
HUM, peLleHus pasnuy-
HbIX YpaBHEHWI U T.M. Ha
HU3KOM YpPOBHE

Brnageetr HaBblkamMu Bbl-

nonHewuss  anreGpavye-
CKMX npeobpasoBaHui,
peweHuna Pa3nnUYHbIX

ypaBHEHWI 1 T.N. Ha cpea-
HEM YpOBHe

Brnageetr HaBbikamu Bbl-

nonHewusi  anreGpanve-
CKMX npeobpasoBaHui,
peweHuna Pa3nnUYHbIX

YpPaBHEHWI U T.M. Ha BbICO-
KOM ypoBHe




2. CTpyKkTypa y4yeb6HOM paboThl, coaepxxaHme U TPyAOEMKOCTb OCHOBHbIX 31IeMEHTOB AUC-

UUMJIUHDbI

2.1 Opl’aHVI3aLI,I/IOHHaFI CTPYKTYpa, ToygOeMKOCTb U MnMiiaH n3ydeHna OuCUnniinHbI

TpyooemkocTb
Bug y4ebHon paboTbl o4yHas chopma 3ao4yHas opma
2 cem. 1 kypc 1 Kypc
1. KoHTtakTHas paboTa
1. AyanTopHbIe 3aHATUA, BCEro 54 2 8
Jlekumm 22 2 4
MpakTuyeckme 3aHATUS (BKITOYas ceMUHaphbI) 4
JTaGopaTopHble 3aHATUSA 28 4
2. BHeayauTopHasa akageMuyeckasa paboTta CTyAeHTOB 18 34 28
2.1®ukcnpoBaHHbIe BUAbI BHEayAUTOPHbLIX CAMOCTOATENbHbIX pa-
60T:
BbinonHeHve 1 caada/3almrta MHAnBUAYanbHOro/rpynnoBoro 3afaHus B
Buae*
—MHAMBMaYanbHOE 3afaHve 2 2
—KOHTpOrnbHasi paboTa 4
2.2 CamocTosiTenbHOe U3y4yeHne TeM/BonNpocoB NporpamMmmbl 34 8
2.3 CamonoprotoBKka K ayAuTOPHbIM 3aHATUAM 8
2.4 CamonoAroToBKa K y4acTUIO U y4acTue B KOHTPOJIbHO-OL@HOYHbIX
MepOonNpUATUAX, MPOBOANMbIX B paMKaxX TEKYLLEro KOHTPOIISi OCBOEHUsI 4 6
OUCLUUNAWHDI (3@ UCKITIOYEHUEeM yYmeHHbIX 8 nn.2.1 — 2.2):
3. MonyyeHue 3a4yeTa N0 UTOraM OCBOEHUA AUCLUNITUHDI 4
Yacbl 72 36 36
OBLUAA TpyaoeMKoCcTb AUCLUNIIUHDI 3ayeTHble 5 1 9
eAnHULbI

* KP/KI, pedepata/acce/npeseHTaumm, KOHTPOSbHOM paboThl (4N18 CTYyAEHTOB 3a04HON hopMbl 0OyYeHUst), pacyeTHO-

rpadmyeckoi (pacyeTHo-aHaNMTMYecKon) paboTsl 1 ap.

2.2. YkpynHéHHas coaepxaTtenbHas CTPyKTypa y4eGHOoM AMCUMNNvHLI U obLuas cxema eé peanusaumm B y4ebHOM npo-

uecce
TpygoemKkocTb pasgena v ee pacnpefeneHune no sugam Z & E
y4ye6Hol paboThl, Yac. S 83
£ ©a
A BAP IO
HoMep v HauMeHo- yanTopHasi pabota C % > g E’[
BaHWe pasgena 3aHATUS © 5¢ 53¢
yuebHoit aucumnnn- | « ) T z® $ES
© O ~ 5 T o i @ i o
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3. Obwue opraHM3auMoOHHbIe TpeboBaHUs K y4eObHoM paboTe oby4arowierocs
3.1. OpraHu3sauus 3aHATUA U TpeGoBaHUA K y4ueOHON paboTe obGy4atoLerocsi
OpraHu3aumsa 3aHATMI MO AUCUMMIIMHE HOCUT LMKNMYecKkuin xapaktep. o Tpem pasgenam npegycmort-
peHa B3aMMOyBsi3aHHas uenodvka yd4ebHbix paboT: nekums — camocTosiTenoHas pabota obyvatowmxcs (ay-
AWTOpHas 1 BHeayauTopHas). Ha 3aHaTuAx cTygeHyeckas rpynna nonyyaeT 3agaHus 1 pekoMeHgaumm.
[ns cBoeBpeMEeHHON NoMoLwm oByvarWwmMMca Npyu M3yYeHUU OUCUUNMMHBI Kadeapon OpraHu3yloTcs
WHAMBUAYanbHbIE U rPYNNoOBble KOHCYNbTauun, yCTaHaBNMBaeTCs BPEMS NpMema BbIMOfTHEHHbIX paborT.
YunTtbiBad cTaTyC AOUCUMMIMHBI K €€ W3YYEeHMIO MpeabsBhsioTcs Ccrneayllune OpraHu3auMoHHbIe
TpeboBaHus;:
obsa3aTenbHoe nocelleHne oby4aroLMMCst BCEX BUAOB ayAUTOPHBIX 3aHATUN;
BELlEHMNE KOHCMEKTa B XOA€E NEKUMOHHBIX 3aHATUN;
KayeCTBEHHAs cCaMOCTOATENbHAsi MOArOTOBKA K MPaKTUYECKUM 3aHATUSIM, akTUBHasi paboTa Ha HuX;
- aKTUBHasd, pUTMUYHas CaMOCTOATENbHas ayauMTopHas M BHeayauTOpHas paboTa obydvatowerocs B
COOTBETCTBMM C MMaHOM-rpadmkom, NpeacTaBrneHHbiM B Tabnuue 2.4; CBOEBpPEMEHHas caaya npeno-
AaBaTernto OTYETHbIX JOKYMEHTOB MO ayAUTOPHbBIM U BHEAyaUTOPHBIM Bugam pabor;
- B CInyyae Hamnuums nponyLeHHbIX obyyalwmnmes 3aHAaTUAM, Heob6XoaMMO NOMyYMTb KOHCYIbTaLumio
no NoAroToBKe U 0hOPMIEHUIO OTAENbHbBIX BUOOB 3a4aHuN.
[ns ycnewHoro ocBOEHMS AWCUMNIUHBI, obyvarowemycs npegnaratTcs y4yebHO-nHPOPMaLMOHHbIE
WCTOYHMKMN B BUAe y4ebHoI, ydeOHO-MeTOaNYECKOM NMTepaTypbl MO BCEM pasgenam.

YcnoBus AOoNyCKa K 3K3aMeHy

Ok3ameH saBnsieTcst OPMOV KOHTPOIS, KOTOPbIA BbiCTaBNsAeTcs obydatowemycs cornacHo «[lorno-
KEHUS O TEKyLLEM KOHTPOSEe YCrneBaeMoCTW, NMPOMEXYTOYHOW aTTecTauun obydaroLmxcsa no nporpammam
BbicLLero obpasoBaHus (bakanaBpwmar, cneumanuTeT, MarucTpatypa) U cpegHero npodeccmoHarnbHoro o6-
pasoBaHusa B ®I6OY BO Omckuii FTAY», BbINOMHMBLUEMY B NOMIHOM OObeme BCe nepeyvvcreHHble B n.2-3
TpeboBaHna k yyebHOM paboTe, npowewunn Bce BWAbl TECTUPOBAHUSA, BbINOMHEHUA pedepata C
NONIOXXUTENBHON OLEeHKOW. B cnyyae He MOMHOrO BbINOSHEHUS YKa3aHHbIX YCAOBWKA MO YBaXXUTENbHOMN
npuynHe, obyvawwemycs MOryT ObiTb  MpearnoXeHbl WHAMBMAYalbHble 3a4aHWst MO MPOMyLEHHOMY
y4yebHOMY MaTepuany.



4, JleKLUMOHHbIe 3aHATUSA

Ons nsyyarowmx AUCUMNIIMHY YATAOTCA  NIEKUMM B COOTBETCTBUM C NIaHoM, NpeacTaBneHHbIM B Tabnvue.

Ne TpyAoemKocTb no
- pasgeny, Yac. MprmeHsemble
© MHTEPaKTUBHbIE
C = Tema nekumn. OCHOBHbIE BOMPOCH! TEMbI OYHO- 6
o) 5 3aoyHas | Popmbl 0byye-
[ Z 3a0y4Has HUSI
) ) copma
Q = dopma
1 2 3 4 5 6
Tema: MexaHuka
1. KunemaTuka
1 1.2 2. QnHamuka 4 2
3. 3akoHbI coxpaHeHus
4. MexaHuka Xunagkocten
5. MexaHu4eckue konebaHusa 1 BOMHbI
Tema: OcHo8bl MoneKynsipHoU ¢hu3uku
1. OCHOBHbIE MOMNOXEHWA MONEKYNSPHO-KUHETUYECKOW
Teopun. YpaBHEHME COCTOAHMSA naearnbHoro rasa
2 3.4 2. OCHOBHbIE NONOXEHUSI TEPMOANHAMMKN 4 2
3. XKngkoctu. ®asosble nepexonbl
4. Kpuctannuuyeckue n amopdHble Tena. CeoicTtea
TBEPAbIX TE.
Tema: dnekmpuyecmso u MazHemu3Mm
1. OCHOBBbI 3MEKTPOCTaTHKN
2. MNOCTOSHHbIV TOK
3 4,56 3.MarHutHoe none 4 2
4.OneKkTpoMarHnTHas MHAyKUms
5. OnekTpomarHuTHbIE KOnebaHusi u BOIHbI
Tema: OnTuka
1. 3aKOHbI rEOMETPUYECKON ONTUKM
4 | 67 P 6
2. BonHoBas ontuka
3. KeaHTOBasi onTuka
AToMHas dusnka
5 8,9 1. OnemeHTbl HUsmKn atoma 4
2. OnemeHTbl OU3NKM aTOMHOrO sapa
OOwasa TpyaA0eMKOCTb NTEKLMOHHOrO Kypca 22 6 X
o . M3 HMX B MHTEpakTUBHOM hop-
Bcero nekuuii no gucumnnuxe: | vac. Ve yac.
OYHas/o4HOo-3a04Hasa opma
O4YHasi/o4HO-3a04Hasi popma oby4deHus | 22 top 22
o0yyeHuns
3a04Has oopma obyyeHus 6 3a04Hasn hopma obyyeHus 6
lpumeyaHus:

- MatepuanbHO-TEXHUYEeCKoe obecneveHne NEKLUNOHHOTO Kypca — CM. I'Ipvlno>|<eH|/|e 6;

- obecneyeHvie NEKLMOHHOIO Kypca y4e6HOM, yueBGHO-MeToamyYeckon NuTepaTypoit 1 MHEIMU BUBNNOTEYHO-UHGOPMALIMOHHBIMU pe-
cypcamu 1 cpeacTeamm obecnedeHust o6pasoBaTenbHOro npouecca — cM. Mpunoxenus 1 1 2.




5. I'IpaKTqucxwe n na60paTop|-|b|e 3aHATUA NO AucuunniimHe n NoAroToBKa K HUM

MpakTnyeckne 3aHSATVS MO Kypcy NPOBOAATCS B COOTBETCTBUM C MITaHOM, NPeAcTaBeHHbIM B Tabnuue.

Tema 3aHATMA /
Ne TpyAoemkocTb no
MpuMepHbie BOMpoch! Ha o6cyxaeHne pasneny, 4ac.
Mcnonb3yemble Cea3sb
© = m ouHast / VHTEPaKTUBHbIE 3aHATNA C
x *% *
|y
3 5 = . O4HO- 3ao4Has topmb! BAPC
=<y = (Ans ceMmHapCKUX 3aHATUI)
P = 3a04Hasd ¢opma
a2 ® copma
1 2 3 4 5 6 7
12 1 KonnokBnym no mexaHuke, MONeKynspHon 2
' dun3nKe n TepmMogMHaMmKe
345 > KonnokBnym no anekTpuyecTsy U marHe- >
Y TU3My, ONTMKE U aTOMHON hunamke
Bcero npakTtuyeckux saaHAaTUi - .
. | vac. M3 HUX B MHTEepakTuBHON chopme: | Yac.
no ANCUMNVHE:
- OYHas/04HO-3a04Hasa popma obyveHus 4 - OYHasa/04HO-3a04Hasn popma obyveHus 4
- 3a04Hasa opma obyyeHus 0 - 3a04Hasa popma obyyeHus 0

B Tom uucne B hopme CEMUHAPCKUX 3aHATUIN

- OYHas/04HO-3a04Hasa popma obyveHus

- 3a04Hasa hopma obyyeHus

* YcnoeHble 0603HaYeHUs:

OCI — npegycmoTpeHa obsi3aTenbHasi camonoarotToBka k 3aHsaTuio; Y3 CPC — Ha 3aHATUM BblgaeTcs 3aJaHne Ha KoHKpeTHyto BAPC;

MP CPC - 3aHaTHe cogepxatenbHo 6a3npyeTcs Ha pesynbTaTax BbIMONHeHUst obyyatowmmes koHkpeTHon BAPC.

lMpumeyaHusi:

- MaTepuanbHO-TEXHNYECKOoEe obecneyeHune NPaKTU4EeCKNX 3aHATUIN — CM. I'Ipmnox(eHme 6;

- obecnevyeHne MpaKkTUYECKNX 3aHATUI y4ebHou, y4ebGHO-MeToaMyecKonm nuTepaTypor U UHbIMKM BUBIMOTEYHO-MHDOPMALMOHHBIMM

pecypcamu 1 cpefcTtBamm obecneveHust o6pasoBaTeribHoro npouecca — cM. MpunoxeHus 1 u 2.

J'Ia6opaTopr|e 3aHATUA MO KypPCYy NPOBOOATCA B COOTBETCTBUUM C MNJj1aHOM, NpeacTaBJ/1IEHHbIM B Tabnuue.
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MyaccoHa ons Bo3ayxa.
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BA3KOCTU XXUOKOCTW.
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PelweHve 3agay no monekynsp-
HOW (pu3nke 1 TepMoanNHaAMUKe

Onpepenexve yaenbHOro conpo-
7 7 TUBIEHMSA NPOBOAHMKA C MOMO- 2 2 + —
LLIbIO MOCTUKA YUTCTOHA.

OnpepgenexHve ropnsoHTanbHom
3 8 8 COCTaBnALWEn MarHMTHOro nons 2 + —
3emnu.

PelweHne 3agay no anektpuyect-
BY U MarHeTuamy

OnpepeneHns nokasartens npe-
10 10 | nmomMneHns XnaKoCcTu C MOMOLLbIO 2 + —
pecdpakTomeTpa

OnpepgenexHve KoHUeHTpaumm
4 11 11 | pacTBOpa C NOMOLLLIO NONApu- 2 + -
mMeTpa

OnpepenexHve OnvHbl CBETOBON
12 12 BOMHbI C MOMOLLb ANGPAKLMOH- 2 2 + —
HOW peLLeTKn

PelueHne 3agay no atomHon du-
3uke

5 13 13 4 + _

Wtoro J1IP O6uwas TpyaoemkocTthb J1IP 28 2

MoaroToBka oby4valoLMXCA K NPaKTUYECKUM 1 NabopaTopHbIM 3aHATUAM OCYLLECTBASETCH C y4EeTOM 06-
Len CTPYKTypbl y4ebHoro npouecca. Ha npaktnyeckmx 3aHSATUAX OCYLLECTBMSETCH BXOAHON 1 TEKYLLUIA ayauTop-
HbI KOHTPOSb B BUAE OMPOCA, MO OCHOBHBIM MOHATUAM ANCLMNANHDI.

MogroToBka K NPaKTU4ECKUM 3aHATUS Nogpas3yMeBaeT BbINOMHEHWE AOMALUHEro 3a4aHus K o4epeaHoOMy
3aHATUIO NO 3agaHnam npenodaBaTtensi, BoldaBaeMbIM B KOHUE MNpeablayLlero 3aHATUs.

Onsa ocyllectBneHns paboTbl NO NOATOTOBKE K 3aHATUAM, HEOBXOAMMO 03HAaKOMUTBLCA C METOANYECKMU
yKasaHusMu No AucLMNIMHe, BHUMAaTENbHO O3HAaKOMMUTLCS C NIUTEPaTypon 1 3MEKTPOHHBIMU pecypcamu, C peKo-
MeHZauMsiMK Mo NoAroToBKe, BOMPOCaMM 45151 CAMOKOHTPOSS.

6. O6wme meToanYECKME peKoMeHAAaLUN MO U3YYEHUIO
oTAerNbHbIX pa3fenoB AUCLUMNIIMHDbI

Mpy n3yd4eHnn KOHKPETHOroO pasgena AUCUUNIUHBI, U3 YUCMa BbIHECEHHbIX Ha NEKLUUOHHBIE N Npak-
TUYECKME 3aHATUSA, 0DyJaloLlemMycs crneayeT yuuTbiBaTb U3MNOXEHHbIE Hke pekoMmeHaaumn. ObpaTtuTe Ha
HUX 0cob0oe BHMMaHME Npu NoAroToBKe K aTTecTauumn.

PaboTa no Teme npexage Bcero npegnonaraeT ee u3yyeHne no y4ebHuky nnm nocobuto. Cnenyer
obpaTuTb BHUMaHWE Ha TO, 4YTO B NObGon Teopun, ectb NMbo HeybeanTenbHble, NMMOO Yepecvyp abcTpakT-
Hble, NMMBO COMHUTENBHbIE NOMNOXeEHUA. [1oaToMy HeobGxooumo BbipabaTbiBaTb CaMOCTOATENbHbIE CyXAe-
HWS1, OMNOSHASA X apryMeHTauner, YTo U cnefyeT 4EMOHCTPMPOBaTh HA ceMuHapax. [nsi BeipaboTku camo-
CTOSAITENBHOIO CY)XAEHUSI BaXXHbIM SIBNSAETCA YMEHWe paboTaTb ¢ HAaydHOW nutepaTypon. MoaTomy paboTta no
TeMe KpoOMe ee U3yvyeHus no y4yebHuKy, Nocobuio npeanonaraeT Takke NMOUCK NO TEME Hay4HbIX CTaTel B
Hay4HbIX XXypHanax no npa.y. Takumu xypHanamu asnstoTca: Bonpockl npaBoBegeHusi, OkOHOMMKA U Npa-
BO Ap. Bbibop cTtaTtbu, OTHOCSALENCS K TeMe, Ny4lle AenaTtb Mo NocrnegHWM B rogy HoMepam, rae NnpuBoanuT-
Csl NepeYveHb cTaTen, onyorIMKOBaHHLIX 3a rog.

CamocTosTenbHas NnoaroToBka npegnonaraet UCMNoNb3oBaHMe psga METOLOB.

1. KoHcnekTtupoBaHue. KoHCcnekTMpoBaHMe NO3BONAET BblAENUTL IMaBHOE B U3y4aeMoOM MaTepuane un
BbIpa3uTb CBOE OTHOLLEHNE K paccMaTpyBaeMon aBTOpOM npobneme.

TexHuka 3anucert B KOHCMEKTE WHAMBMAYaNbHA, HO €CTb psig NpaBuil, KOTOPblE MOryT MPUHECTU
nonb3y €ro COCTaBUTEMID: HAYMHAsA KOHCMEKT, criegyeT 3anucaTb aBTopa U3ydaemoro npousBedeHusi, ero
Ha3BaHWe, UCTOYHWK, FAe OHO ONyGMKOBaHO, rod n3gaHus. Nopsagok KOHCMEKTMPOBAHNS:

a) BHMMaTerbHOe YTeHNe TEeKCTa;

©) nonck B TEKCTE OTBETOB Ha NOCTaBMEHHbIE B U3y4aeMOn TemMe BOMpPOChI;

B) KpaTKoe, HO YEeTKOE U NOHATHOE U3NOXEHUe TEKCTa;

r) BbigeneHune B 3annucu Hanbonee 3HaYUMbIX MECT;

[) 3an1cb Ha NonsiX BO3HUKAKLLMX BOMPOCOB, NMOHATUN, KATErOPUN 1 CBOUX MbICTEN.

2. 3anucu B oopmMe TE3NCOB, NITAHOB, aHHOTaUMA, OPMYIMPOBOK onpeaeneHun. Bce nepeuvncnes-
Hble hOpMbl MOMOralT BbICTPOV OpMeHTauun B NOArOTOBNIEHHOM MaTepuare, nogdope apryMeHToB B NOfb-
3y UNN MPOTMB Kakoro- Nnbo yTBepKAEHUS.

3. CnoBapb NoHATMI 1 KaTeropun. CocTtaBneHve cnosapsi nomoraeTt 6bicTpee ocBavBaTb HOBbIE MO-
HATUS U KaTeropuu, yBepeHHee nmMmm onepmpoBaTtb. [1ogobHbIN cnoBapb cnegyeTt BECTU YeTko, pa3bopymBo,
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4yTObbI YOOOHO GbINO UM nonb3oBaTbes. M3 npuBegeHHoro B YMK rnoccapusi HyXKHO K KaXXOoMy CEMUHapy
BbIOUpPaTh NOHATUS, OTHOCALLMECH K U3y4aemMon Teme, OObednHATb UX NTOTMYECKON CXeMON B COOTBETCTBUM
C BOMpOCaMN CEMUHAPCKOro 3aHATUS.

Pazpen 1. MexaHuka
KpaTtkoe cogepxaHue
KuHemaTuka. Mogenu B mexaHuke. Cuctema otcdeta. [MoctynateneHoe aswxkeHune. Tpaektopus,
nyTb, NnepemeLleHue. CpeaHas ckopocTb. MrHOBEHHas CKOPOCTb. YCKOpeHWe 1 ero coctasnstolime. Bpawa-
TenbHOE ABMXEHUe. Yron noBopoTa, yrnoBas CKOPOCTb M YrNoBOe YCKOpeHue. PaBHOMepHOe 1 paBHonepe-
MEHHOE ABWXEHUS. YpaBHeHus u rpadmkn. [uHamuka. 3akoHbl HetoToHa. Cunbl B MexaHuke. QHeprus, pa-
6oTa, MowHOCTb. MMNynbc Tena. 3akOHbl U3MEHEHUSI U COXPaHEHUS UMMNYIbCa. 3aKOH COXPaHEHUs IHEPTUN.
MomMeHT uHepumn. Teopema LUTenHepa. MomeHT cunbl, nneyo cunbl. OCHOBHOE ypaBHEHWE OVHAMUKX Bpa-
LaTeNbHOro ABWXEHUS. 3aKOHbl UBMEHEHUS U COXPaHEHUS MOMeHTa umnynbca. Baskoctb. 3akoH HbtoToHa
ANsi CUIbl BHYTPEeHHero TpeHus. MeTog onpegeneHus BaskocTn (metoa Ctokca).

Bonpockl Ans camokoHTpons no pasgeny:
1. Yto n3yyaeT knHematmka?
2. Uto Takoe maTepuanbHas Todka? abcontoTHO TBEpAoe Teno?
3. [avite onpegeneHve NocTynaTesnibHOro 1 BpaLlaTensHOro ABMKEHWI.
4. Y10 Takoe NyTb? nepemeLleHne? cKopocTb? yckopeHne? KakoBbl X eguHULIbI usMepeHusi?
5. Yt0 Takoe NpAMOnuHENHoe ABKEHMNE? KPUBONIMHENHOE OBMKEHNE?
6. UTo Takoe yrnosas CKOPOCTb? YrioBoe yckopeHne? KakoBbl X eguHNLIbI USMepPEHUst?
7. 3annwmTe bopMyIbl CBSI3N NIMHENHBIX U YTTIOBbLIX BEJTNYMH.
8. 3anuwnTe ypaBHEHNS PABHOMEPHOIO M PaBHONEPEMEHHOTO ABVKEHWUN.
9. Yt0 M3y4aeT AMHaMmka?
10. CchopmynmpywTe 3akoHbl HbtoTOHA.
11. Opa Tena oavMHaKkoBOro obb&ma - antoMUHMEBOE WM CBMHLIOBOE - ABWXKYTCH C OOVMHAKOBbIMU CKOPOCTSMM.
CpaBHUTE MMMYNbCbI 3TWX TE.
12. Y10 Takoe cuna? Kakme cunbl B MEXaHUKE Bbl 3HaeTe?
13. OgnHakoBble cyrbl COOBLLMM ABYM Teram pa3Hoe yckopeHue. YTo MOXHO ckasaTb O Maccax 3Tux Ten?
14. CdhopmynmpymnTe 3aKOH COXPaHEHWs nMmnyrnbca.
15. B 4ém 3aKntoyaeTcs CyTb peakTUBHOIO ABvxeHusi. CrneacTBMeM Kakoro 3akoHa SBNSETCH peaKTVBHOE ABMXKe-
HVe?
16. UT0 Ha3biBaeTcs 3Heprnen? paboTon? MOLHOCTLIO? KakoBbl X eAMHNLbI M3MEPEHUS?
17. Kakune Bnabl MeEXaHWYECKOW 3HEPTM Bbl 3HAeTe?
18. Kak MoxHO BblumcnuTb paboTy rpadounyeckn?
19. CchopmynumpyinTe 3aKOH COXPaHEHUS] B MEXaHUKE.
20. [Jante onpegeneHne MOMEHTY MHEPLMW MaTepuanbHON ToYkK, abConoTHO TBEPAOro Tena OTHOCUTENBHO OCK
BpaLleHus. KakoB omanyeckmin CMbICIT MOMEHTa MHEPLMN?
21. OT Yero 3aBUCUT MOMEHT MHEpLUK Tena?
22. Cchopmynupywte BTOpON 3akoH HbloToHa Ans BpallaTenbHOro ABUXEHMS.
23. Yto Takoe MoMeHT mmnynbca? CdopmynmpynTe 3aKOH COXpaHeHWss MOMeHTa umnynbeca. [NpuBeanTe
npuMepbl BbIMOMHEHUS 3TOrO 3aKoHa.
24. Yem obycnosneHa BA3KOCTb xuMakocTn? OT 4Yero 3aBucuT?
25. lNMpwn obGpasoBaHMM CMMBOK XXMPOBbIE LLIAPUKM BCMNbIBalOT BBEpPX. Kakue cunbl AEWCTBYIOT Ha LLApUKN?
Kak HanpaBneHbl aTu cunbl?

Paznen 2. MonekynsipHas ou3nka 1 TepMmoanMHaMmka.
Kpatkoe copepxaHue

MonekynsipHo- KuHeTu4yeckas Teopusi maearnbHbiX ra3oB. OCHOBHblE MOMOXEHUS MONEKYNSIPHO-
KMHEeTUYeCcKon Teopuu. MaeanbHbiln ra3. MNapameTpbl cocTosiHMA rasa. M3onpouecchl. OnbITHbIE ra3oBble
3akoHbl: bonnga-MapuotTta, Wapns, Nen-Jlioccaka, KnanenpoHna, Asoragpo, JanbToHa. YpaBHeHUe CoCcTos-
HUSA MaeanbHOro rasa - ypaBHeHue MenpgeneeBa - KnanervipoHa. OCHOBHOE ypaBHEHME  MOMEKYISPHO-
KMHETMYECKOW Teopun naearnbHbIX ra3oB U crneacteus M3 Hero. 3akoH Makceenna o paBHOMEPHOM pacnpe-
OeneHnn Monekyn rasa no ckopoctam. OCHOBbI TepMOAMHaMMKU. Yncro cteneHen cBoboabl MOMEKyIbI.
3aKkoH paBHOMEPHOro pacnpenenenHnss SHeprumn No cTeneHsmMm cBo0OoAbl MoneKyn. BHYTpeHHAs aHeprua uae-
anbHOro rasa u e€ nsmeHeHve. Pabota rasa npu nsameHeHun ero o6bLéma. KonnyecTso TennoTbl. YaenbHas
1 MonsipHas TennoémkocTtn. YpasHeHue Mawnepa. KoadpduuneHT NyaccoHa. AgmabaTHbei npouecc. [Nepsoe
Havyano TepMoAMHaMMKKN N ero NpMMeEHeHWe K pasnuyHbIM ra3oBbiM npoueccam. Kpyrosor npouecc (Uukn).
Ob6paTtumble 1 HeobpaTuMmble npouecchl. Linkn KapHo 1 ero k.n.a. Tennosble n xonoaunbHble MallUHbL. JH-
Tponusa n eé nameHeHue. Btopoe Hayano TepmMoanHaMUKN.

Bonpockl Ans camoKoHTpONs no pasgeny:
1. B 4éM COCTOAT OCHOBHbIE MONIOXEHNS MOSIEKYNSIPHO-KUHETUYECKON TEOPUN?
2. Yt0 HasbiBaeTCs ngeanbHbiM razoM? [py Kakmx yCrioBUsix pearbHbii ras 6nmn3ok K naeansHoMy?
3. Yto HasbIBaloT n3onpoueccamm? Kakme oHn GbiBatoT?
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4. CchopmynmpymnTe 3aKoHbIl, ONMCLIBAOLLME U30MPOLIECCHI.

5. MocTponTe n30TEPMBI, N30XOPbI U M300apbl B KOOpAMHATax AaBrieHne - 06bEeM, JaBeHne - TepMOAMHaMMYe-
ckasi TemnepaTtypa, 0ObEM - TepMOauHaMMYecKasi Temneparypa.

6. Yem otnnyaeTcs ypaBHeHne KnanerpoHa ot ypaBHeHunst MeHaeneesa - KnanenpoHa?

7. 3anuwute dopmynbl Ans cpeaHen apndMeTUYEecKon CKOPOCTU MOSEKyrl, CpeaHeNn KBaapaTUYHOM CKOPOCTMH,
Hambonee BEPOATHON CKOPOCTW.

8. Yto usyyaet tepmognHammka?

9. UTo HasbIBaeTCA YMcniom cTeneHen cesoboasl Monekynel? Onpegenute 4ucno creneHer cesoboabl Ang renus,
BOOOPOAA, YIMEKNCNOro rasa, BOASHOTO napa.

10.4710 NOHUMAIOT NOA BHYTPEHHEN BHEPrMen peanbHOro rasza? naeanesHoro raza? OT Yero 3aBMCUT BHYTPEHHSS
3HEPrus ngeansHoro rasza?

11. Kak rpacbuyeckn moxeT BbiTb BblMMCTIEHA paboTa, coBepLuaemast ra3om?

12. Mpun kakom npouecce coBepLUaeTcst 6onbluas paboTa pacluMpeHWs rasa npy OOHOM U TOM Xe M3MEHEHUU
obbéma?

13. [danite onpeneneHne yaenbHOM TEMNOEMKOCTM W MOMSPHOM TEMNOEMKOCTU ra3a. Kak TennoéMKocTb pasnu-
YaeTcs B 3aBMCMMOCTM OT npolecca?

14. Kakon npouecc HasbiBaeTca agnabatuyeckum? MNpusegute npymepsi.

15. Cchopmynumpywte nepBoe Havano TepMoOaNHAMUKN.

16. lNpwn kakom NpoLecce OAHUM U TEM Xe NoABEAEHHBLIM TENMOM MOXHO HarpeTb ra3 4o 6onbLien TemnepaTypbl?
17. lNpwn kakoM NpoLecce coBepLuaeTcs paboTta paclumpeHus rasa 6e3 nogsoga tenna?

18. lNpwn kakom Npouecce ra3 He coBepLuaeT paboTbi?

19. MNpu kakom npouecce Hy>KHO NoaBecTn bonbLue Tenna, YTobbl HarpeTb ra3 Ha 10°C?

20. Yto HasbiBaeTca obpaTvMbIM NpoLieccoM? HeobpaTnMbIM npoueccom? [NpuBeauTe npumepbl 3TUX NpoLiec-
COB.

21. V13 kaknx NpoLeccoB COCTOUT LMk KapHo?

22. 3anuwmTte cpopmyny K.n.4. umkna KapHo. MNMepeuncnmTe ycroBusi NoBbILLEHMS K.N.A. Lykna KapHo.

23. MNosicH1Te NpMHLUMN paboTkbl TENIOBOrO ABUraTens U XONOAUIbHOM MaLLWHbI.

24. Yt0 Takoe sHTponMA? YKaxnTe CBSA3b SHTPOMUMN C TEPMOAMHAMUYECKON BEPOATHOCTHIO.

25. MNpuBeguTe pasnuuHbie opMynMPOBKX BTOPOro Hayarna TepMOoaNHaMMKA.

Paspen 3. dnekTpocTaTvMKa U NOCTOSIHHbLIA TOK
KpaTtkoe cogepxaHue

3aKkoH coxpaHeHus anekTpudeckoro 3apsga. 3akoH KynoHa. Onekrpoctatudeckoe none. Hanpspkén-
HOCTb 3nekTpocTaTuyeckoro nons. MNpuHUMN cyneprnosnumm anekTpoctaTnyeckux nonen. Cunosble NUHNN.
lMoTok BekTOpa HanpshkEHHOCTU. Teopema [Maycca n eé NnpuMeHeHne K pacyéTy aneKkTpocTaTuyecknx nonen:
pPaBHOMEPHO 3apsKeHHON OEeCKOHEYHON HUTW; PaBHOMEPHO 3apsKEHHON OeCKOHEYHOW NMOCKOCTW; ABYX
H6ecKkoHeuYHbIX napannefbHbIX Pa3HOMMEHHO 3apsKeHHbIX MrockocTel. PaboTa anekTpocTaTuyeckoro nons
no nepemelleHnto 3apana. lNoteHumanbHas aHeprun B3aumoaencTeus 3apanos. lNMoTteHuman nons. CeaAsb
HanpsHXKEHHOCTU K noTeHuuMana. OKBUMOTEHUMamNbHbIE NMOBEPXHOCTU. Tunbl AnanekTpukos. lMonspusaums
AnanekTpukoB. NMonsapunsoBaHHOCTb. CEerHeToaNeKTPUKA. SNEKTPOEMKOCTb YeAMHEHHOIO npoBoAHuKa. KoH-
AeHcaTopbl. [locnegoBaTensHoe U napannenbHoe coefuHeHMe KOHOEHCaToOpOB. JHEeprus CUCTeMbl 3aps-
OB, 3apshXKeHHOro NPOBOAHMKA U KOHAEHcaTopa. JHeprus aneKTpocTaTMYecKoro noss.

OneKTpnYecknin Tok, cuna 1 NNOTHOCTb Toka. CTOPOHHME CUMbl. DNEKTPOABUXKYLLAS Cura U Hanpske-
Hue. ConpoTuBneHne npoBogHuka. 3akoHbl OMa Anst OAHOPOAHOIO U HEOAHOPOAHOIO YYacTKOB Lienn, 3amk-
HyTOM uenu. PaboTta n mowHocTe Toka. 3akoH [xoynsa - JleHua. Mpasuna Kupxroda ana pasBeTBrnéHHbIX
uenen.

1. Kakre cBoNCTBa aneKTPUYECKMX 3apsaoB Bbl 3HaeTe?

2. Kakor npmbop no3BonseT 06HapYXUTb 3NeKTpUYeckuii 3apsa?

3. CchopmynupyinTe 3aKOH COXpaHEHUS SNEKTPMUYECKOro 3apsaa.

4. Ccpopmynupynte 3akoH KynoHa. Kak n BO CKONbKO pa3 U3MEHWUTCS cura B3auMOLEeNCTBUS ABYX TOYEUHbIX 3a-
PSOOB, €CINU PACcCTOsIHME MEXAY HAMW YBENWYUTL B ABa pas3a?

5. Kakoe nomne HasbiBaloT 3NeKTPOMarHUTHbIM? SMEKTPUYECKM? IEKTPOCTaTUHECKM?

6. Y10 HasbIBaeTCS HaNPSPKEHHOCTBIO 3MNEKTPOCTATUYECKOro nona? KakoBa eguHvua namepeHus?

7. Davite onpegeneHne CUnoBbIM FNIMHUAM 3MIEKTPOCTATUYECKOro nons. NoyeMy oHu He nepecekatoTca?

8. DokaxuTe, yto 1 H/Kn =1 B/m.

9. [lante onpegeneHve noteHumnana. Kak rpaduyeckn npeactaBuTb pacnpeneneHme noteHumana B pasHblX TOY-
Kax rnonsi.

10. Kakne Mornekynbl Ha3bIBaOTCH HEMOMSAPHBIMU? MOMNSPHLIMAY

11. B 4ém 3aknoyaeTcsa nonspusaums ananekTpuko? Kakue Buapl nonsipusaummn Bl 3HaeTe?

12. Kakne BelLecTBa HasbIBaOT NPOBOAHMKAMN?

13. Ha 4ém ocHoBaHa anekTpocTatuyeckas 3awmra?

14. YTo Ha3bIBAKOT SMEKTPOEMKOCTLIO YEAMHEHHOIO NPOBOAHMKa? OT Yero 3aBMCUT OHa 3aBUCUT? KakoBa eauHu-
Lia aNeKTPOEMKOCTU?

15. CpaBHWTE 3NEKTPOEMKOCTU YEAMHEHHBIX NMPOBOASALLMX LLIAPOB - aSIFOMUHUEBOTO Y MEOHOro, ECIN NX pagunychl
OAVHAaKOBbI.
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16. YT0 Ha3bIBatoT KoHAeHcaTopamn? Kakvue oHm GbiBatoT? [ 4ero ucnonb3ytorca?

17. YTo Ha3bIBAKOT SMEKTPUYECKMM TOKOM? CUITOM TOKa? MIOTHOCTLIO TOKa? KakoBbl eauHMLBI CUIbl TOKA U NI10T-
HOCTU TOKa?

18. YT0 Takoe ncTto4yHmk Toka? KakoBa ero porb B 9MEeKTpUYeCcKon Lenm?

19. Y10 HasbiBatoT O[1C? HanpshkeHnem? B 4ém mx otrnnumne? KakoBbl AMHULbI X N3MEPEHUNA?
20. YT0 HasbIBaloT CTOPOHHUMIK cunnamu? Kakosa mnx npupoga?

21. 3anuwwuTe 3akoH Oma Ang ogHOPOAHOIo M HEOAHOPOAHOrO yYacTKa Lienu; Anst 3aMKHYTOM Lienu.
22. OT Yero 3aBUCUT CONPOTUBIEHNE NPOBOAHMKA?

23. Y70 Ha3bIBalOT CBEPXNPOBOAMMOCTLI0? Kakyto TeMnepaTypy HasblBaloT KpUTUYECKON?

24.Ha kakom npuHuune paboTaloT TEpMOMETPbI CONMPOTUBEHNSA? TEPMUCTOPbI?

25. Cohopmynumpyrite npasuna Kupxrodha. Kak cnegyet npumenats npasuna Kupxroda?

Pasgen 4. OnekTpomarHeTusm
KpaTkoe copepxxaHue

MarHuTHOe norne u ero xapakrepuctuki. 3akoH buo - Casapa - Jlannaca n ero npumeHeHue K pac4éTy
MarHuTHoro nong. MprHuMn cynepnosvumm marHuTHbIX nonen. 3akoH Amnepa. lNpasuno neson pyku. Baau-
MogencTeme napannenbHbix TokoB. Cuna JlopeHua. [BuKeHWe 3apsbkeHHbIX YacTul, B MarHUTHOM Mone.
MarHuuTHoe none coneHompa. MNMoTOK BEKTOpa MarHUTHOM MHAYKUMKU. Teopema [aycca. PaboTta no nepeme-
LLLEHNIO MPOBOAHMKA W KOHTYpa C TOKOM B MarHWTHOM nofe. JnekTpomarHuTHas mHaykums. Onbitel ®apa-
aes. 3akoH ®apages. Npasuno JleHua. Bpawexne pamkm B marHutHom none. MHAyKTMBHOCTL KoHTypa. Ca-
MOMHAYKUMSA. B3aumHas uHaykums. TpaHcdopmaTopbl. SHEprus mMarHutHoro nons. MarHuTHble cBowcTBa
BelecTBa. MarHUTHbIE MOMEHTbI 3NIEKTPOHOB U atoMoB. HamarHnyeHHocTb. [ua- n napamarHeTukn. ®ep-
pOMarHeTuku n ux 0COGEHHOCTM.

Bonpochk! Ans caMoKOHTPONs Mo pasaeny:
1. B 4ém 3akmnovaeTcst OTMYMEe MarHUTHOIO MOJIA OT 3MEKTPOCTATUYECKOro?
2. [lante onpegeneHne MarHUTHOW MHOYKUMWN Y HANPSXKEHHOCTN MarHUTHOrO nons. B kakvx egvHyuax oHv Belpa-
Xartes?
3. UTo Ha3bIBaKOT MMHMAMMW MarHUTHOM MHAYKUMK? Kak onpeaensioT nx HanpaeneHve?
4. B 4ém npuHuMnuansHoe OTANYNE NIMHUA MarHUTHOM MHZOYKUMW OT NINHUIA HANPSPKEHHOCTM 3MNEKTPOCTaTUHECKOro
nona?
5. CchopmynupyinTe npaBmnno Npasoro BUHTa AN NPSIMONMHEHOIO NPOBOAHMKA C TOKOM; AMS KOfbLa C TOKOM.
6. KakoB hmanmyeckuii CMbICI MarHUTHOWM NPOHULIAEMOCTU CpeabI?
7. CchopMynmpyiTe NpUHLMN Cyrnepnosvumm ans MarHUTHOroO Nornsi.
8. 3anuwute 3akoH Amnepa. ChopmynupynTe NpaBuno NeBon PyKu.
9. B 4ém otnunume cunel Amnepa u cunbl JlopeHua?
10. Kakas dmsndeckasi BenunymHa BelpaxxaeTcs B Bebepax? [dante onpegeneHne sebepa.
11.4710 Ha3bIBAOT SIBNEHNEM INEKTPOMArHUTHON MHOYKLUUN?
12. MNpoBono4yHast KaTyLlKa 3aMKHYTa Ha amnepMeTp M B HEE BCTaBMNEH MarHWT. BO3HMKAET N MHOYKLMOHHBIN TOK
B KaTyLLKe, €CNN MarH1UT HenoaswkeH? MNouemy?
13. 3anuwurte n copmynupynte 3akoH Papages. B yém 3akntoyaetca dpmsmyecknii CMbich 3Haka "MUHYC" B 3a-
koHe Papapes?
14. Ot vero 3aBmcut 3C MHOYKUUN? OT YEro He 3aBUCUT?
15. MNovemy ons obHapyXeHWUs HOYKLUMOHHOMO TOKa fy4lle UCMOoMb30BaTh 3aMKHYThIM NPOBOOHUK B BUAE KaTyLL-
KW, a He B BMAae OOHOro BUTKa?
16. 3anuwmTe u cchopmynupyite 3akoH Gapages Ansa CaMoOUHOYKLUUN.
17. Bo3HukaeT nu 3C camonHayKLUMKM B COneHomnae, no KOTOPOMY TEHET NOCTOSIHHBIN TOK? NepeMeHHbIN TOK?
18. OT yero 3aBUCUT MHOYKTUBHOCTb KOHTYpa? B kakux eauHULL@X oHa BbipaxaeTcs?
19. Y10 Ha3bIBalOT ABNEHWEM B3aUMHON UHOYKLUUN?
20. Kakoe yCcTpoWCTBO HasbiBaloT TpaHcdopmaTopom? MoscH1Te NpuHLUMN ero paboThbl.
21. Kakow TpaHcgopmaTop SABNSETCA NOBLILIAKLLUM? MOHVXKAOLLMM?
22. O6bsACHUTE Npupody NapamMarHeT3ma; gmaMmarHeTnama.
23. MNepeuncnnTte 0co6EHHOCTM (hePPOMArHETUKOB.
24. Kakyto Temnepatypy HasblBatoT Toukomn Kiopn?
25. O6bsicHUTE NeTnto rncTepesnca eppomarHeTuka.

Paspen 5. Kone6aHusi u BOnHbI.
KpaTtkoe cogepxaHue

["apMoHuMyeckune konebaHusa n ux xapakTepucTukn. MNpy>KUHHbBIA, U3NYECKUN N MaTeMaTUYeCcKuin ma-
ATHUKN. KnHeTnyeckasn, noTeHuManbHas 1 nonHasi aHeprum. CrnoxeHne rapMoHMYecKMX konebaHuin ogHoro
HanpaBneHUs 1 0OMHAKOBOM YacToTbl. CnoXeHne B3aMMHO NeprneHaMKynspHbiX konebanwi. [apmoHude-
ckme konebaHus B korebaTtenbHOM KOHType. CBOGOAHbIE U BbIHYXOEHHbIE MEXaHWYECKME U 3NeKTpomar-
HUTHbIEe konebaHus. [lepeMeHHbI TOK. YNpyrne BOMHbI, ypaBHEHUE U rpaduk. VIHTepdepeHunst n gudpak-
LS BOMH. ONEKTPOMarHUTHbIE BOJHbI, ypaBHEHUS U rpadpmK. QHEPrus areKTPOMarHMTHbBIX BOSIH.
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Bonpockl Ans camoKoHTpOnNs no pasgeny:
1. YTo HasbIBatoT konebanmamm? NpreeanTe NpUMepbl MEXAHUYECKUX Y HEMEXAHUYECKNX KOrleGaHW.
2. [lante onpeneneHunsi 4acToTbl, KPYroBom YacToTbl U doasbl KonebaHui , ykaxkuTte CBA3b MeXay HAMM.
3. Touka coBepLuaeT rapmoHudeckoe korebaHue, onucbiBaemoe ypasHenvem x = 0,01cos(@at +7/3),m.

YeMmy paBHbI Nepuoa, LMKnmdeckas yactota, amnnmtyaa n HadanoHas dasa konebaHun?

4. Y10 Ha3bIBaOT NPYXUHHBIM MASTHUKOM? (P13MYECKUM MasiTHUKOM? MaTeMaTuyeckum MasiTHUKOM?

5. Kak usameHntcsa nepuop konebaHun npykKMHHOro MasTHMKa, ecnn OQHOBPEMEHHO B YeTbipe pasa yBenu-
YUTb U Maccy rpy3a, 1 XeCTKOCTb MPYXWHbI?

6.0T1 yero 3aBMCUT Nepuog mateMaTuyeckoro MastHuka? OT yero He 3aBuUCUT?

7. OnuwnTe METOA BEKTOPHbIX AMarpaMmm.

8. CknagbiBaloTcs ABa rapMOHUYECKUX KonebaHms ¢ 0OMHaKOBOW YaCTOTOMW, OAVHAKOBOIO HanpaBneHusi. Yemy
paBHa ammnuUTyga pesynbTupylowero KornebaHusi, ecnmn cknagbiBaemble konebaHus HaxoasTcs B OQUHAKOBOM
dasze? B npoTnBodase?

9. Toyka 0gHOBPEMEHHO yYacTBYET B ABYX B3aMMHO MepneHanKynsapHbiX konebaHunsix ¢ 0aMHakoBbIMU Yac-
ToTamu. [pu Kakux yCnoBusix TpaekTopuen ABMmKeHUn byaeTt npamas, annmnc?

10. Y10 HasbIBalOT KonebaTeneHbIM KOHTYPOM? naeanM3npoBaHHbIM KonebaTenbHbIM KOHTYPOM?

11. ConocTtaBbTe aneKTpu4eckue n mexaHmdeckune konebanms. B 4ém mnx cxogcTeo?

12. Kak namenuntcsa nepmopg ceobogHbIX KonebaHui B naeanmavpoBaHHOM KOHTYpPE, eCriu éMKOCTb KOHAEeHcaTopa
YBENUYNTL B AEBATH Pa3? OOHOBPEMEHHO YMEHBLUNTD MHOYKTMBHOCTbL KaTyLUKN B AEBATH pas?

13. Yto Takoe cBoboAHble KonebaHusa?

14. Tpu kaknx ycrnoeusx cBoboaHbIE KonebaHusa SABMSATCS He3aTyxalwmMmn? 3atyxarwmmm? 3anuwmute gnd-
depeHumansHoe ypaBHEHE CBOBOAHBIX korebaHwi.

15. YTo HasbIBaloT BbIHYXAEHHBIMU KonebaHnammn? [Npu kakvnx YCroBUSX BO3HWKAET pe30HaHC?

16. YTOo Ha3bIBaOT MEXAHWNYECKON BOMHON? 3anuwmTe ypaBHEHNE MEXAHNYECKOW BOSTHbI.

17. Yem oTnmyaeTcs nonepeyHas BofHa OT NPOAOMLHON?

18. Kakyto BomnHy HasbIBatoT Mriockom? ceprnieckomn?

19. B 4ém cyTb NpyHUMNIa Cyneprnosuummn (HanoXeHWs) BONH?

20. Kakoe siBneHne HasbiBaloT nHTepdepeHumen BonH? Mpn Kakmx yCrioBnsiX UMEeT MEeCTO yCuUreHue nHtepae-
pYIPYIOLLMX BOMH? ocnabneHve BONH?

21. Yto HasbiBatoT gudpakumen BonH? NpmeeguTe npyMepbl Andpakumm BonH, Habnogaemele B npupoge.

22. 3anuwmTe ypaBHEHWe NNoCcKon 3reKTpOMarHMTHOM BOSHbI.

23. KakoBa CKOPOCTb 31EKTPOMArHUTHbIX BOSTH?

24. TlepeymcnnTe OCHOBHbIE CBOWCTBA 3N1EKTPOMArHUTHbIX BOJTH.

25. Yt0 Ha3biBaloT 06 LEMHOE NIIOTHOCTBLIO 3HEPTMN ANEKTPOMArHUTHOIO MOSISt U OT YEero oHa 3aBUCUT?

Paspen 6. OnTuka.
KpaTtkoe cogepxaHue

eomeTpmyeckas onTuka. 3akOHbl reOMETPUYECKON OMTUKW. JIMH3bl, OCHOBHblE MOHATMSA. [MpaBuna
NoCTpoeHUs n3obpaxeHnn B NuH3ax. PopMyna TOHKOW NnH3LI. [IBonCTBEHHas npupoda ceeta. Metoapl Ha-
onogeHns nHTepdepeHuun ceeta. YCnosms Makcumyma u MuHumyma. Oudppakums ceeta. MNpuHumn MNon-
reHca - ®peHens. OQudpakuns ceeta Ha ogHOW LWenu U Ha AudpakunoHHon peweTtke. Popmyna Bynbda -
Bparros. Pa3peluatowlas cnocobHOCTb ONTUYECKMX NPUBopoB. ECTECTBEHHLIN 1 NONSPU30BaHHbLIA CBET. 3a-
koH Mantoca. Nonsapusauusa ceeta Npu oTpaxeHuu 1 npenomneHmun. 3akoH bptoctepa. ONTUYeckn akTUBHbIE
BellecTBa. BaanmopencTtene ceeta c BellectBoM. [ucnepcus ceeTta. [NornoweHne ceeta. KBaHToBas npu-
poZa manydeHus. TennoBoOe U3Ny4yeHne u ero xapakrepuctuku. ABContoTHO YépHoe Teno. 3akoHbl Knpxro-
¢a, CredhaHa - bonbumaHa, BuHa. dotoadbdekT. 3akoHbl BHeLIHEro goToaddekta. YpaBHeHNE DMHLWTEN-
Ha. Macca u umnynbsc coToHa. [laBneHue ceeta. Adhdekt KomnToHa.

Bonpock! Ans camoKoHTpOns no pasgeny:
1. Y70 n3yyaet onTmka? reomeTpuydeckas onTnka? BOITHOBAs ONTUKA? KBAHTOBas OMTUKa?
2. ChopmynmpyinTe OCHOBHbIE 3aKOHbI FEOMETPUYECKOW OMTUKN.
3. Yemy paBeH yron nageHusi, eCnm yron Mexay nagaroLimm 1 oTpaXkEHHbIM nydamm 120°.
4. Y10 Ha3bIBaAOT JNIMH30M? TOHKOWN FNIMH30M?
5. Y10 Ha3bIBaIOT ONTUYECKUM LIEHTPOM FMH3bI? DOKYCOM? POKYCHBIM PACCTOSHMEM? DOKarbHOWN NIIOCKOCTLIO?
6. 3anuwmTte popMyry TOHKOW JINH3bI.
7. Oante onpenenerHve nHTepdgepeHuun ceeta. Kakve BOMHbI Ha3bIBaOT KOrepeHTHbIMU?
8. Yem otnuyatotca MHTEPAEPEHLIMOHHBIE KapTUHbI, NMOJTyYEHHbIE NPU UCMOML30BAHNM MOHOXPOMAaTUYECKOro Y
6enoro ceeTa.
9. Uto HasbiBatoT andbpakumern ceeta? Ob6bacCHUTE audpakLmio cBeTa Ha OCHOBe npuHumna lMorreHca - dpeHe-
ns.
10. MNMoyemy sBneHne andpakumm CBeTa orpaHNYMBaET paspeLLatoLLyto CMOCOBHOCTL ONTUYECKUX NPUBOPOB?
11. Y70 Ha3bIBalOT AU PaAKLNOHHON PELLETKON?
12. Kako CBET Ha3bIBalOT ECTECTBEHHBIM? MONSIPU30BAHHBIM? MITOCKOMNONAPU30BaHHbLIM?
13. Kak ecTecTBEHHbIN CBET MOXHO Npeobpa3oBaTh B NONSAPU30BAHHbIA?
14. 3annwmnTe, NOsSICHUB, 3aKOH bprocTepa.
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15. Y10 Ha3bIBaKOT ONTUYECKM aKTUBHBIMU BeLecTBamu? [NprBeanTe npumeps.

16. YT0 Ha3bIBalOT gucnepcuen ceeta?

17. INyum kakoro LBeTa NpenomnsaTca B npuame 6onbLie? meHbLie?

18. B 4ém otnnume andpakLMOHHOIO M MPU3MaTUYECKOrO CMEKTPOB?

19. Y10 Ha3bIBaOT TEMIOBLIM U3My4YeHNeEM?

20. Chopmynmpyrite 1 npoaHanmanpynte 3akoHbl CtedaHa-bonbLmaHa 1 BuHa.

21. Hasosute Buabl hoTtoadhdbekTa n gante nm onpeaeneHve.

22. ChopMynumpoBaB 1 3anucaB ypaBHeHUE JVHLITeNHa Ans poToaddpekTa, 06 bACHUTE HA €ro OCHOBE 3aKOHbI
doToadhdekTa.

23. O6bACHWUTE MEXaHU3M JaBrieHMs CBETa HA OCHOBE KBAHTOBOW TEOPUW, BOSTHOBOW TEOPUN.

24. Yt0 npencraenset cobown adhdpekt KomntoHa? MoxHO nu 3ToT adhdhekT 06 bACHUTL Ha OCHOBE BONTHOBOW TEO-
pyn? KBAHTOBOW TEOPUN?

25. B 4ém 3akntoyaeTcs KoprycKyrnsipHO-BOSTHOBOW QyarnM3m CBOMCTB cBeTa?

Paszpgen 7. dnemeHTbl (pM3MKM aTOMa U aTOMHOIO fgpa.
Kpatkoe cogepxaHue

Oyanuam ceoncTte matepuun. dopmyna ge bpornna. CooTHoweHne HeonpeaeneHHocten [enseHbep-
ra. YpaBHeHue LllpeguHrepa. OnemeHTbl husmkn atoma. Mogenu atoma TomcoHa n Pesepcdopaa. NluHen-
yaTtbln cnekTp aTtoma Bogopoga. Ob6obwéHHasa dopmyna banbmepa. MNocTtynatel bopa. CnekTp atoma Bo-
nopoga no bopy. dnemeHTbl usmkn aTomHoro siapa. MaccoBsoe 1 3apsgosoe uucna. M3otonbl, nsobapbi.
HedekT maccol U aHeprns cBa3un sapa. PagmoaktuBHoe manydeHue. 3akoH paamoakTMBHOro pacnaga. lNpa-
BMUNa cMeleHuns. Metoapl HAbNOAEHNSA 1 permcTpauumn pagnoakTUBHbBIX N3MYHYEHUIN U YacTuL.

Bonpochk! Ans caMoKOHTpONs Mo pasaeny:
1. Kak MOXHO [ioKa3aTb BOSTHOBbLIE CBOMCTBA 3MEKTPOHA M APYrMX afieMeHTapHbIX YacTul?
2. HeBO3MOXHOCTb OQHOBPEMEHHOIO TOYHOrO OMnpefeneHns KoopanHaThl U MMMNyrbca YacTuL, ABNSeTCs CneacT-
BMEM OTPaHNYEHHON TOYHOCTU M3MEPUTESTBHBIX MPUOOPOB MK ABMAETCA Pe3ynbTaToM (PyHAaMEHTaNbHbIX 3aKO-
HOMEpPHOCTEN?
3. MNMosicHnTe PU3NYECKUIN CMbICI BOSTHOBOMW (DYHKLIMN.
4. KakoBbl pe3ynbTaTthbl OnbIToB Pesepdopaa v BbITEKAOLLME N3 HUX BbIBOAbI?
5. B 4ém cytb mogenu atoma TomcoHa? sgepHon mogenu?
6. 3anncas chopmyny banbmepa, NoscHUTE (PU3NIECKMIN CMbICH BXOOALUMX B HEE LiENbIX YACET.
7. MNMosichnTe, KOTOpas U3 NHWI cepun JlanmaHa ABNSAETCA CaMo KOPOTKOBOSTHOBOW? CamMomn ANMHHOBOSTHOBOW?
8. Chopmynupyiite noctynatel bopa. KakoBbl npoTuBopeuns mexay nocrtynatamu bopa n 3akoHamu knaccude-
ckon ounsnkn?
9. Korga npovcxogut usnyyeHune potoHa? normnowleHne gotoHa?
10. Kakne BennuuHbI, xapakTepusytoLLme SMeKTPoH B aToMe BoAopoAa NPUHUMAIOT OUCKPETHbIE 3HaYeHNs?
11. Kakve yactuubl 06pa3sytoT atomHoe sapo? OxapakTepusymnTe ux.
12. Y10 Ha3bIBalOT 3aps40BbIM YUCIIOM? MACCOBbIM YMCIIOM?

13. Onpegenute ansa sgpa atoma 29328U YMCII0 NPOTOHOB, YUCINO HENTPOHOB, YNCIO HYKIOHOB.

14. Yto Ha3sbiBaloT nsotonamm? nsobapamn? MNMpueeante npumepsbl.

15. UT0 Ha3sbIBalOT saepHbIMM cunamn? Kakosbl nx ceoncTea?

16. UTO MOXHO cka3aTb O Macce siipa M Macce COCTaBNSANLINX ero HyKNOHOB?

17. Y70 Ha3bIBalOT paavoaKTUBHLIM U3MNYyYEHNEM? PaanNoaKTUBHOCTLIO?

18. Kakoe u3 Tpéx BMOOB pagmoaKTUBHOIO M3nydeHus (anbga-, 6eta-, ramma-) obnagaet HanbosnblUen NPOHK-
KatoLLe CNoCOBHOCTBIO? HAaMMEHBLLIEN NMPOHMKAIOLLIEN CMOCOOHOCTLIO?

19. OTKINOHAETCH N raMMa-MU3nydYeHre AMEKTPUYECKMM U MarHUTHbIM nonsmu? Movemy?

20. N3meHsieTcst N1 xvMuyeckas npupoaa anemMeHTa npy NCnyckaHny ramma - ksaHTa?

21. Yt0 Ha3blBalOT paanoaKTMBHBIM pacnagom? MaTePUHCKMM SOPOM? OOYEPHUM SAPOM?

22. 3anvwmTe, NosiCHUB, 3aKOH PaMOaKTUBHOIO pacrnaga.

23. Yt0 HasblBaloT NeprogoM nornypacnaga? cpegHen NPOAOIHKUTENBHOCTBIO XXM3HN PaguoakTUBHOIO Sapa?
24. 3anvwimnTe NpaBuna cMelleHns ans anbga- 1 beta-pacnaga.

25. MNepeyuncnute N3BECTHbIE BaM CHETYUKN PEMVCTPALIMMN 3apshKEHHBIX YacTuL,

Mpoueaypa oueHNBaHUA
No Bcem pasgenam gucumninHbl NpoBOAATCA NEKUUU, NpakTudyeckmne 3aHATUA M na6opaToprle pa-
0oTbl. lNMocne n3yyeHus kaxgoro pasgena npoBoauTcsa pybexHbIN KOHTPONb B hopmMe KOnmokBMyma (ans
OYHOro 06y4YeHUs) M TECTUPOBAHMS (ANA 3a04HOr0).

7. Obwme meToanYeCKue peKkomMmeHgaumMm no ohopMIeHnIo U BbINOMTHeHUIO oTaeNbHbIX Bugos BAPC

7.1. NMepeyeHb 3apay MHAUMBUAYaNbHOrO 3agaHnA ans
CTYAEHTOB O4YHOM POPMbI OOYUYEHUSA U KOHTPOJIbHOM PaboThbl 3a04HON (hopMbI 0O0YyUYeHUs
— 3agauu no pasgeny «MexaHuka;
— 3agaym no pasgeny «MonekynsipHasi huamka 1 TEpMOLMHAMUKAY;
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— 3agaym no pasgeny «3neKkTpocTaTika U NOCTOSHHBIN TOK;

— 3a4auu no pasgeny «ANeKTpoMarHeTnu3my;

— 3agauu no pasgeny «KonebaHusa n BomnHbI»;

— 3agaym no pasgeny «OnTuka;

— 3agaym no pasgeny «dnemeHTbl PU3NKM aToMa U aTOMHOIO apa.

NHameBuayanbHble 3a4aHns BbINOMHAOTCA COrNAcHO BapuaHTy (HOMep No CUCKY B XypHane npenogasartens). BapuaH-
Tbl BbinoxeHbl B MOC. MNpoBepeHHble npenogasaTtenem 3agaHusa npukpennsiotes B MOC K cOOTBETCTBYHOLLMM SNeMeH-
Tam 3agaHvn.

LUKAITA U KPUTEPUN OLEHUBAHUA
— OLEeHKa «3a4yTeHO» BbICTaBNSAETCS eClv: MHAMBMAYanbHOe 3aJaHue NpedoCTaBfeHO B YCTAHOBIEHHbI
CPOK 1 0hopMrieHa B COOTBETCTBUM C TpeBOBaAHUSIMU; NPABUIBbHO PELLEHO He MeHee 7 3agau.
— OLEHKa «He 3a4TeHO» BbICTaBMsIeTCS eCn: UHAVMBUAYarbHOE 3aaHne He 0hOpMIIEHO B COOTBETCTBUM C
TpeGoBaHVAMU; pelleHo He Gonee 6 3agay.

7.2. PekomeHaauum no CaMOCTOATEJSIbHOMY U3YYEHUI0 TeM

BOMPOCHI
Tema B cocTaBe pa3gena/Bonpoc B COCTaBe TEMbI PacueTHas dopma
Homep pasgena
AMCLANMMHG pasgena, BblHECEHHbIE TpyRoem- TeKyLlero
Ha CaMOCTOATENbHOE U3yYeHne KOCTb, Yac KOHTpPOIS No Teme
1 2 3 4
Ou4Has ¢hopma o6yyeHus
1 MexaHuka xngkoctemn 2 TecTupoBaHue
2 Ocmoc 1 TecTupoBaHue
4 MNonapusauyms ceeta 1 TecTupoBaHue
5 dunsnka aTOMHOro agpa 2 TecTupoBaHue
WNToro no o4Ho- 6
My OOy4eHMIo
3aouHas ¢hopma obyyeHus
1 MexaHuka xngkoctemn 10 TecTtupoBaHue
2 Ocmoc 10 TecTtupoBaHue
4 Monapusaums ceeta 10 TecTtupoBaHue
5 dunsnka aToOMHOro aapa 12 TecTtupoBaHue
WToro no 3ao4HoMy 06y4eHuio 42

lNpumeyaHue:

- yyebHas, y4ebHo-MeToanYecKas nurepaTypa U uHble GUBNNOTEYHO-MHOPMaLMOHHBLIE PECYPChI N CPeAcTBa
obecneyeHns CaMOCTOATENbHOTO U3y4eHus Tem — cM. Mpunoxeruns 1-4.

O0LwWmMIn anNropuTM CamMOCTOATENBHOIO U3Y4YE€HNSA TEMbI

1) O3HaKOMUTbLCH C PEKOMEHAOBAHHOW Y4eOHON NUTEPATYPOI U ANEKTPOHHBLIMKU pecypcamm no Teme (opu-
EHTUPYACb Ha BONPOCHI 41151 CAMOKOHTPONS).

2) Ha aToi ocHOBe COCTaBUTb Pa3BEPHYTHIN MI1aH N3NOXEHNS TEMbI

3) BbibpaTtb hopMy OTHETHOCTU KOHCMEKTOB(MMaH — KOHCMNEKT, TEKCTyarbHbIN KOHCNEKT, CBOOOAHbIN KOH-
CMEKT, KOHCMEKT — CXemMa)

2) OdhopMUTb OTHETHBLIN MaTepman B YCTaHOBIEHHOW hopMe B COOTBETCTBMM METOLMYECKMMUN PEKOMEH-
Jaunsamm

3) npOBeCTM CaMOKOHTPOJ1b OCBOEHUA TEMbI MO BOMNpocaM, BblAaHHbIM nNpenogaBaTtesiem

4) MNMpepocTtaBuTb OTYETHLIM MaTepuan npenofaBaTento Mo COrflacoBaHuIo C BeayLum npenogaBaTtenem

5) MogroToBUTbLCA K npegyCcMoTpeHHOMY KOHTPOJIbHO-OLEHOYHOMY MepOonpuUATUIO No pedyrnbTtatamMm caMo-
CTOATEJIbHOIO U3YYEHUA TEMbI

6) MpuHATE yyacTue B ykazaHHOM MEPONpUSATMM, NPONTU pybexHoe TecTMpoBaHWe No pasaeny Ha ayau-
TOPHOM 3aHATUU U 3aKNIOYUTENBbHOE TECTUPOBAHNE B YCTAHOBIEHHOE AN BHeayaAUTOpHON paboTbl Bpems
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7.2.1 WKAJTA U KPUTEPUUN OLLEHUBAHUA
CaMOCTOATENIbHOIro N3y4eHUs TeMbl

OLEHKa «3a4YTeHO» BbICTaBIIAE€TCA, eCIn 06yqarou.|,vu7|c:9| OopueHTnpyeTca B Iy4eHHOM MaTepuarne TemMbl.

OLleHKa «He 3a4YTEeHO» BbICTaBnseTcs, ecnu obyyatowmimnca cnabo NoHMMaeT CyTb BOMPOCOB.

8. BXogHOW KOHTPOJb U TEKYLUMA (BHYTPMCEMECTPOBbIN) KOHTPONb XoAa
M pe3ynbTaToB y4eObHOM paboThl

8.1. Bonpochbl ansi BXogHOro KOHTpons
BxogHOM KOHTpONb MPOBOAMTCS Ha NEPBOM MPAKTUYECKOM 3aHATUMM C LEeNblo BbIIBNEHUSA pearibHOM
FOTOBHOCTU CTYQEHTOB K OCBOEHWIO OAHHOW AWCLMNAWHBLI 33 CYeT 3HaHWW, YMEHUM U KOMMNETEHLUUW,
chopMmpoBaHHLIX B Kypce (OU3NKM, M3yd4aeMOM B cpedHel wkone. B 6unete 10 BompocoB no BCeM
pasgenam u3nku: MexaHuka, MonekynspHasi usnka u TepMoaMHaMUKa, 3NeKTpoMarHeTuam, konedaHus u
BOJfTHbI, ONTKKA, aTOM U aTOMHOE A4pO.

[Mpumepbl bunetos

Bunet Ne 1
1. B kakmx eguHunuax cuctembl CU nsmepsetca: a) nepemeryeHue; 6) CKOpOCTb; B) yCKOPEHUE; I) Bpe-
mMa?
2. Kakon 3Heprnen obnagaet Teno maccon 100 e, nogHATOe Ha BbICOTY 5 M?
3. Kak HasbiBaeTcs aBNeHne npeBpaLleHus: a) XMakocTu B nap; 6) napa B XMaKocTb?
4. 3anuwnte bopMynunpoBKy 1 oopmyny 3akoHa KyrnoHa.
5. YTto Takoe anekTpuyecknin Tok?
6. N30bpasnTte Ha cxeme coefMHEHME NMPOBOAHUKOB: @) nocnegoBatensHoe; 6) napannensHoe. Onpegenu-
Te AN Kagoro coeguHeHuns (a n 0), kakas n3 anekTpMYeCcKMX BENMYNH OOMHAKOBa 4118 BCEX NPOBOOHMKOB.
7. HanpaBneHve NWHWI MarHUTHOrO MOMsi NMPOBOAHWKA C TOKOM OMNpeAensieTca no npaswuny OypaByuka.

CdhopmynupyiTe 3TO NpaBumIo. A
8. Uto noHmMmaloT noa aucnepcuen ceeta? A
9. Ha pucyHke nokasaHa cobupatowas nvH3a u npeamet AB. lNMocTtpovite nsobpaxeHne T o)
A;B; npegmeTta AB. ~—o
10. OnuwnTe cTpoeHne atoMa W aToOMHOro sApa. F B

v

Bunet Ne 2
1. Benocuneguct exan co ckopocTbio 12 km/u B TedeHne 30 MuHyT. Onpeaenntb NyTb, NPONOEHHbIA BENO-
cUnegucToM.
2. 3anuwmnte opMynmnpoBKN TPExX 3akOHOB HbloTOHA.
3. Kak Ha3biBaeTCca nepexon BELLECTBA: @) U3 TBEPAOro COCTOSIHUA B XuAkoe; 6) U3 XMUOKOro COCTOSHMS B
TBEpPAOE?
4. B kaknx egMHuuax nsmepsieTcs: a) anekTpuyeckuin 3apsg; 6) anekTpoémKocCTb; B) noteHuuan?
5. Kaknum npnbopom MOXXHO U3MepUTb HanpsXKeHne B SMeKTpMYecKon Lenun?

6. Onpegenute obulee conpoTuBneHue yuyacTka AB uenu, ecrm R R,
Ri=20M,  R,=40m. ) 1+— }—
7. Mepeuncnnrte UCTOYHUKA MarHUTHOTO MOJS. A B

8. Uto noHumaloT nop uHTepdepeHunen n gudpakumen ceeta?
9. 3anuwmnte dopMynmnpoBky 1 chopmyrny 3akoHa NpenomneHns ceeta.
10. OnuwmnTe CTpoeHne atoma M aTOMHOro sapa.

Bunet Ne 3
1. Belpa3ute ckopocTb Tena 54 km/4 B m/cC.
2. B 4ém 3akntovaeTca siBneHne, HasbiBaeMoe pe3oHaHCcoM?
3. B kaknx egnHuuax cuctembl CU namepsietcd: a) gasnenue; 6) tTemneparypa; B) 06bEM?
4. Kakvne gBa pofa arekTpuyeckux 3apsigoB CyLecTBYOT B npupoge? Kak B3auMogencTByloT Tena, uveto-
e 3apsaabl OOHOro 3Haka? pasHoro 3Haka?
5. OT 4ero 3aBUCUT CONPOTMBIIEHNE NPOBOAHUKA? 3anuwmnte hopMyny, KOTopasi NoKasbiBaeT 3Ty CBA3b.
6. 3anuwunte dopmMynmnpoBKy 1 opmyrny 3akoHa [xoyns — JleHua. R
7. 3anuwute 3akoH Amnepa. Onpegenute, Kyaa HanpaeneHa cuna, AeWCTBylOLLlas Ha npo- S
BOOHWK C TOKOM, CO CTOPOHbI MarHUTHOro nons?
8. Kak Ha3blBaeTCca YyacTuua 3NekTpoMarHUTHOro U3ny4yeHus?

o N C—— 1
9. MocTpowTe Ang kaxaoro cnyyas (a, 6, B) NONOXeHMe OTPaKEHHOro Unu nagatoLlero ny4a. |
10. YT0 BbI NOHMMaeTe Nog PaanoakTUBHOCTbIO?
N
—

0) B)



8.1.2. LWKAJIA U KPUTEPUN OLLEHUBAHUA
OTBETOB Ha BONPOChLI BXOQHOr0 KOHTpoOnA

- OueHKa «OTMMYHOY», eCNKU KONMMYECTBO NpaBusbHbIX OTBETOB OT 81-100%.

- OueHKa «XopoLLloy, eCnn KONUYEeCTBO NpaBubHbIX OTBETOB OT 71-80%.

- OueHka «yaoBneTBOPUTENBHOY, ECIM KONMMYECTBO NpaBuibHbIX 0TBETOB OT 61-70%.

- OueHka «HeyaoBneTBOPUTENBbHOY, €CNN KONMYECTBO NPaBUIbHbIX OTBETOB MeHee 61%.

8.2. TeKyLLni KOHTPOJb YCNeBaeMoCTu

B TeyeHue cemecTpa, NpOBOAUTCH TEKYLLUMIN KOHTPOSb YCMNEBAEMOCTU MO OUCLUMNIIMHE, K KOTOPOMY
obyuvaromincsa gomkeH ObITb NOATOTOBIIEH.

OTcyTCcTBME MPONYCKOB ayAMTOPHbLIX 3aHATUN, akTMBHAs paboTa Ha NpakTUYEeCKMX 3aHATusX, obliee
BbINONTHEHNE rpadmka y4ebHon paboTbl ABNSIOTCS OCHOBAHUEM ANS NOy4YeHUs MONOXUTENbHOWM OLEHKM MO
TEeKyLLLEMY KOHTPOSIO.

B kayecTBe TeKyLLero KOHTPoss MoXeT OblTb MCMNOMb30BaH TECTOBbIN KOHTPOINb. TECT COCTOUT U3 He-
OonbLWIOro KonmnyecTsa anemMeHTapHbIX BOMPOCOB MO OCHOBHbIM pasgerniam AUCLMMIMHBI: HenpaBuibHbIE
pelueHuns pasbnpaloTcst Ha CneaylLeM 3aHSATUK; YacToTa TECTMPOBaHWA onpeaensaeTcs npenogasaTtenem.

BOMNPOCHI n 3A0AYM
ANA caMonoAroToBKU K NPaKkTU4YeCKMM 1 TabopaTopHbIM 3aHATUAM

O6wWwmn anropuTm caMmonoaroToBKM K JlabopaTOpHbLIM 3aHATUAM
B npouecce nogrotoBku k nabopaTtopHOMY 3aHATUIO 0ByYatoLLMICs 3yvaeT NPEeACTaBEHHbIE HKE
BoMnpochkl No Temam. Ha 3aHsATUM oBy4vatoLmincss 4eMOHCTPUPYET CBOU 3HaHMS MO M3Y4YeHHbIM BOMpocam B
dhopme yCcTHOro oTBeTa.

Na6opaTtopHas pa6oTta Ne 1. "Teopus norpewHocTen"
1. YTto Ha3bIBaeTCA UCTUHHBIM 3HAYEHNEM N3MEPSIEMON BESNTUYNHDBI?
2. Yto HasbiBaeTCa abCoMOTHOM NOrPELLIHOCTBI0 U3MEPEHUS?
3. UT0 HasbliBaeTCA OTHOCUTENBbHOW NOrPELLHOCTBI U3MEPEHNUS?
4. Kak 3anvcblBaeTCa KOHEYHbIN pe3ynbTaTt M3MepeHnsa?
5. Kakue BenuunHbl Ha3bIBalOTCA CryvyanHbIMU?
6. Kak onpenensietcs cpegHee (MCTUHHOE) 3HaYeHne CrydyanHom BenuymHbl Kaxaoro nsMepeHus
(x1, x2, X3, X4, x5— Cly4alHble BENMNYUHbI)?

NabopaTtopHas paboTta Ne 2. "OnpeaeneHue reomeTpuyecKux pasmepon Tena"
1. MNepeuncnute OCHOBHbIE 3NEMEHTHI LUTaHIreHUUPKYNs. KakoBa LeHa AeneHns OCHOBHOW U BCnomorarerb-
HOW LWKan?
2. lNMepeyncnnTe OCHOBHbIE 3NeMeHTbl MUKpomeTpa. KakoBa LieHa AeneHuss OCHOBHOW M BCNOMOraTenbHOM
wkan?
3. Mo koTopou chopMyne onpegenseTcs pasmep, U3MepseMbln LUTAHFEHUMPKYNEM U MUKPOMETPOM?
4. Kakve cnocobbl nsmepeHnst hunsm4eckon BennynHbl Bol 3HaeTe? B 4éM nx CyHOCTb?
5. Uto Takoe norpelHocTb namepeHns? Kakme tvnbl norpelwHocTen Bol 3HaeTe? MNMpuBeanTe npumeps.
6. 3anuwwnTte dopmMynbl Ans onpegeneHns abConoTHOW U OTHOCUMTENBHOW MOrpeLIHOCTEN n3MmepeHns. Yto
XapaKTepusyT 3TU NOrpeLLIHocTn?

Na6opaTopHasa paboTta Ne 3. "3yuyeHne ABMKeHUA Tena, 6POLLIEHHOro noa yrriom"
1. Kakoe goBumxkeHne Ha3biBalOT paBHOYCKOPEHHbIM?
2. Kak onpepgensietcsi CKOPOCTb U YCKOPEHME NPU PaBHOYCKOPEHHOM NPSAMONMHENHOM ABUXEHUN?
3. Hanuwute BbipaxeHne ons nepemMeLleHns npyu paBHOYCKOPEHHOM ABUXEHMWM, 3aKOH
PaBHOYCKOPEHHOIO OBWXKEHUSI.

4. Hapwcyiite rpacmkn sasucumoctm x(1) , v(t), a(t) .
5. NpuBeauTe hopmynbl 4Na pacyeta MakCuManbHOW JanbHOCTU U BbICOTLI NoneTa Tena,
OpOLUEHHOro NoA YriioM K ropusoHTy?

NabopaTopHasn pab6oTta Ne 4.

"N3y4yeHne 3aKOHOB COXpaHeHUs1 UMMNysribca U 3Heprum Nnpu ynpyrom yaape"
1. Kakon yaap HasbiBaeTcs ynpyrum?
2. CchopmynupyinTe 3aKOH COXpaHEHUS MMNYrbca ANs YNpyroro yaapa, 3akoH COXpaHeHUs aHeprum
Ang ynpyroro yaapa.
3. YTo Ha3blBaeTCcH k03(PPHULNEHTOM BOCCTAHOBMNEHNS SHEPTUNT?
4. Kakum gormkeH ObiTb k03(hULNEHT BOCCTAHOBIIEHUS 3HEPTMM B Cryvae ynpyroro ygapa?
5. 3anuwunTte opmynbl Ans pacyeTa CKOPOCTEN Ten Npu yNpyrom LieHTpanbHOM yaape, ganTte ux
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aHanua gnsa cnyyvaeB: 1) v2=0;mi~m2;2)v2=0;m2>>mi.

Na6opaTopHasa paboTta Ne 5. "OnpegeneHme MOMeHTa MHepLMKu Tena"
. UTo Ha3biBaeTCs MOMEHTOM MHEPLIMM TBEPAOro Tena? YKkaxute eaMHuLy nsMepeHus.
. UTo Ha3biBaeTCs MOMEHTOM CUIbI? YKaXMTe eQUHNLYY U3MEPEHUS.
. YTto Ha3bIiBaeTca nnevyom cunbl?
. 3anuwmTte opmynmpoBKy 1 (bopMyny OCHOBHOrO ypaBHEHUSA ANHAMUKM BpaLLaTENbHOrO ABMKEHUS.
. Kak 3aBMCMT MOMEHT UHepUMn Tena OT NOJIOXKEHUSA FPY30B OTHOCUTENBHO OCK BpaLLeHns?
. BoiBegute pabouyto doopmyny Ans pacyeTa MOMeHTa MHEPLIMM KpecToobpa3HOro MasiTHUKa.

OO WNPE

NabopaTtopHas paboTta Ne 6. "U3mepeHue koacpcpuumeHTa BA3KOCTU XKXuakoctu metogom Crtokca"
1. Y70 Ha3bIBaeTCs BA3KOCTLIO? Yem obycnoBneHa BA3KOCTb xmakoctu? OT yero oHa 3aBUCUT BS3KOCTb?
2. 3annwwnte cdopmyny HboTOHa AN cunbl BHYTPEHHEro TpeHusi. PacwundpynTte BenuUMHbI, BXogsWwMeE B
3Ty chopmyny.
3. KakoB puaunyeckmin cMmbicn koapdumumeHTa BA3KOCTU? YKkaxute eanHuly mamepenus B CU.
4. Ha ocHOBaHMM KakMX 3aKOHOB LLAPUK ABWXETCS PaBHOMEPHO NPAMONMHENHO? 3anuwimte hopmMynmpoBKu
3TMX 3aKOHOB.
5. Kakve cunbl OeWCTBYIOT Ha LWapWK, nagalowun B >kugkoctu. BeiBegute pabouyto dopmyny Ans
onpegenennst KoadduumMeHTa BA3KOCTH.
6. MNepeuncnute HegocTaTkm 1 gocTonHcTBa Metoga CTokca.
7. Kakue pexumbl TEHEHUS XKMOKOCTU Bbl 3HaeTe? [JanTe UM onpeaerneHust.

Na6opaTtopHasa paboTta Ne 7. "TennoeMKocTb rasa.

OnpepgeneHune koadduumenTa NyaccoHa ansa so3gyxa”
1. Kakor npouecc HasbiBaeTcs agmabaTHeiM? 3anuwmTe ypaBHeHe agmabaTbl.
2. Nante onpegeneHune koacpduumenta lNyaccoHa. 3anuwmte cdopmyny koadbdumumeHTta lNyaccoHa yepes
4YnCro cteneHen ceoboabl.
3. 3anuwuTe, kakme rasbl BXOASAT B cocTaB Bo3gyxa? Onpegenute 4mcno cteneHen ceoboabl Ans Kaxaoro
rasa.
4. Belumcnute TeopeTudeckoe 3HavyeHue koadpdpumumenTa lNMyaccoHa gnst Bo3gyxa.
5. MNepeuncnuTe OCHOBHbIE 3NEMEHTbI NabopaToOpPHON YCTaHOBKW.
6. BoiBeguTe paboyyo doopmyny ans onpegeneHus koaddpuuymneHTa MNMyaccoHa.

Na6opaTopHas paboTta Ne 8. "YpaBHeHue cocTtosiHus BaH-gep-Baanbca"
1.MNepeyncnuTe BCe M3BECTHLIE arperaTHble COCTOAHWS BELLECTBa.
2. Y10 Takoe naeanbHbln ra3? peanbHbIn ras?
3. KakoBbl ocobeHHOCTV NoBeAeHUs ra3a npu TemnepaTtype BbILe Y HKE KPUTUYECKON?
4. Y10 Takoe Touka pochbl?
5. Onuwwute wnsoTepmy BaH-gep-Baanbca: kakom y4yacTOK W30TEPMbl KakOMy COCTOSIHUIO BeLlecTBa
cooTBeTCcTBYET?

Na6opaTopHas paboTta Ne 9. "MeToabl uU3amepeHUss ConpoTUBIEHUn"
1. Chopmynupyite 3akoH Oma ans yyacTka uenu.
2. OT 4yero 3aBUCUT CONPOTUBIIEHNE NPOBOAHUKA? 3anuwmnte opmMyny.
3. Uto Takoe nocnepoBaTenbHOE COeAMHEHME MPOBOAHMKOB? [losicHuTe pucyHkoM. Kak paccuuTbiBaeTcs
COMNPOTMBIEHME y4acTKa Lenu npu nocrnefoBaTelbHOM COeANHEHUN NPOBOAHNKOB?
4. YTto Takoe napannenbHoe coeauMHeHne npoBoAHWKOB? [losicHMTe pucyHkoMm. Kak paccuuTbiBaeTcs
CONpPOTMBIEHWE ydacTKa Lenu npy napannenbHOM COeAMHEHNN NPOBOAHNKOB?
5. Hapucynte cxemy BKIHOYEeHWs MPMOOPOB MpU MCMONb30BaHUM MeToda TOYHOrO M3MEPEHUs CUMbl TOKa.
BeiBeguTte pabouyto oopMyny Ansi pacyéta COnpoTUMBIIEHUS.
6. Hapucyvite cxemy BKodeHUs npnubopoB Npy UCMOMb30BaHNM METOAA TOYHOrO U3MEPEHNsT HaNpPSXXEHUS.
BeiBeguTte pabouyto doopMyny onsi pacyéta COnpoTUMBIIEHUS.
7. KakoBbl MpaBunia BKIMHOYEHUS aMmnepMeTpa 1 BONbTMETPa B 3NEKTPUYECKYHO Lienb?

Na6opaTopHas pab6oTta Ne 10. "OnpeaeneHue yaenbLHOro CONpPoTUBNEHNA
NpoBOAHUKA MOCTUKOM YUTCTOHA"
. UTo HasbiBaeTCsa anekTpuyecknm Tokom? Cunon Toka? MNMNoTHOCTbIO TOKa?
. YCnoBwusi CyLLeCcTBOBaHMUS 3N1EKTPUYECKOrO TOKa.
. dusnyeckun cmbicn pasHocTy noteHumanos, OC n HaNpsKeHUs.
. 3akoHbl OMa ans 0 AHOPOAHOro U HEOAHOPOAHOrO y4acTka v MOMHOM Lenu.
. ConpotunBneHue npoBogHuka. OT Yero 3aBMCUT COMPOTUBIIEHNE NMPOBOAHMKA.
. YoenbHoe conpoTuBreHune, ero usnyeckuim CMbICH.
. 3akoHbl Kupxroda.
. BeiBegute pabouyo bopmyny anst onpegeneHns ConpoTUBEHNS NPOBOAHUKA MOCTUKOM YUTCTOHA.

O~NO OIS~ WNPRP
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NabopaTopHas pabota Ne 11. "OnpegeneHne ropusoHTanbHON COCTaBNAKOLENA MarHUTHOMN

MHOYKLUMUM MarHUTHOro nons 3emnu"

1. B yem 3akntovaeTca PU3NYECKUA CMbICIT BEKTOPA MarHUTHOW UHOYKLUN?

2. CchopmynupynTe 3akoH bno—CaBapa—/lannaca.

3. BeiBegute hopmyny MarHUTHON MHOYKUNKN B LLIEHTpe KPYroBoro Toka. Kak HanpasfieH BEKTOp MarHMTHOM

WHOYKUMW B 3TOWN TOUKe?

4. Kak ycTaHaBnuBaeTCs CTperka komnaca B MarHUTHOM none?

5. CchopmynupynTe NpuHLMN CynepnosnLnm nonen.

6. MoueMy Npu NPOXOXXAEHMM TOKA Yepes3 TaHreHC—ranbBaHOMETP CTPerika OTKNOHAETCS OT NepBOHaYarbHO-

ro HanpasneHun?

NabopaTtopHas paboTta Ne 12. "OnpegeneHve napamMeTpoB 3aTyxaroLmx KonebaHumn
¢manyeckoro massTHMKA"

1. Kakon MaaTHWK Ha3biBaeTCca (hrn3nyecknm?

2. Kakune konebaHus HasblBaoTCA CBOOOAHBIMU? 3aTyXxaloWwmumMm?

3. Banuwnte anddepeHumnansHoe ypaBHeHe CBOOOAHbIX 3aTyXatoLmnx konebaHui n ero peLueHue.

4. 3anvwwute cdopmyny amnnuTyabl 3atyxarwmx konebaHun. o kakoMy 3akOHy M3MeHSeTCs aMnnuTyaa
3aTyxawLwmx konebaHnmn?

5. UTo Ha3biBaeTCA BpeMeHeM penakcaunm? OeKPeEMEHTOM 3aTyXaHusi? norapnuMUYeckuM OEeKpPeMEHTOM
3aTyxaHuna?

6. YTo HasbiBaeTCcA AOOPOTHOCTLIO KONEOMoLWencst CUCTEMbI?

NabopaTtopHas pa6oTta Ne 13. "MccnegoBaHue 3aTyxalLWmMX 3NIeKTPOMarHUTHbIX kone6aHun
B KOHTYype"

1. 3anuwute anddepeHumnansHoe ypaBHEHNE, ONUChIBAKOLLIEE 3aTyXatoLLMe 3NeKTpoOMarHMTHble konebaHus
B KOHTYpe.
2. OT KaK1X BEMMYNH 3aBUCUT YacToTa 3aTyxarLwmx konebaHun B KOHType?
3. Ob6bsACHUTE PU3NYECKUA CMbICT KO ULMEHTA 3aTyXaHUS.
4. 3anuwnte opmMynbl LOGPOTHOCTU, BPEMEHM penakcauum 1 norapudMmMyeckoro AekpeMeHTa 3aTyxaHusl.
5. MNMepeuncnuTe 0CHOBHbIE OMOKM 3NEKTPOHHOIO ocuunnorpada 1 ykaxxnte ux HasHavyeHue.

Na6opaTopHasa paboTta Ne 14. 'TipoBepka 3akoHoB OmMa ans uenu nepemMeHHoro Toka"
1. Kakon Tok Ha3blBaeTCcsa nepemMeHHbIM?
2. Y710 noHumatoT nog 3PpdEKTUBHBIMU 3HAYEHUAMU TOKa N HanpsbkeHns? CBA3b MX C MakCUMarnbHbIMU 3Ha-
YEHUSIMW TOKa N HanpsKeHns.
3. KakoB hnsnyeckmin CMbICIT OMUYECKOTrO CONMPOTUBIIEHNS B LIENWN NEPEMEHHOTO Toka?
4. HapucyinTe BEKTOPHYIO AuarpaMmmy TOKa 1 HanpshXkeHus Ans Leny nepeMeHHoro Toka, cogepxatlen pesn-
cTop.
5. KakoBa dmsmdeckas npupoga UHAYKTMBHOIO COMPOTUBIIEHMS B LIENU NEPEMEHHOIO ToKa?
6. HapucynTe BeKTOpHyt0 Avarpammy Toka W HanpshkeHus Ons uenu nepemMeHHoro Toka, coaepxallen uH-
AYKTUBHOE COMPOTUBIIEHNE.
7. KakoBa dusunyeckast npypoaa EMKOCTHOrO CONPOTUBIEHUSA B Lieny NEPEMEHHOro Toka?
8. HapucyinTe BeKTOpHYO Anarpammy Toka n HanpshkKeHusa Ans Lenn nepemMeHHoro Toka, coaepatlen éMko-
CTHOE COMpoTUBNEHME.

NaGopaTtopHas pa6oTta Ne 15. "OnpegeneHue napaMmeTpoB cobuparowen nnH3bI"
1. Yto Ha3bIiBaeTcsa nuH3omn? Kakme oHu GbiBatoT no oopme?
2. Kakue 6bIBalOT NIMH3bI MO ONTUYECKNM CBOWCTBaM?
3. JanTe onpeageneHve ONTUYECKON OCU, ONTUYECKOro LeHTpa, hokyca, POKYCHOrO pacCTOSAHUSA, ONTUYECKON
CUnbl NINH3bI.
4. Kak noctpountb n3obpaxkeHne B COOMparoLLEN N paccenBatoLen NMH3ax.
5. Banuwmnte dopmyny TOHKON NUH3bI.
6. ObbacHuTe meTog Beccensi. BoiBegute chopmyny ans onpegeneHns oKyCHOro pacCTOSIHNUS NINH3bI.

Na6opaTopHas pab6oTta Ne 16. "OnpeaeneHue nokasatens NnpesioMIIeHUs XUAKocTen
npu nomolum pecdpakromerpa”

1. BanuwnTe 3aKOHbI OTPAXKEHUSA U NPENOMITEHNS.

2. KakoB pn3anyeckumit cMbicn abCconoTHONO M OTHOCUTENbBHOrO nokasaTtens npenomMneHms?

3. YTo Ha3bIBatoT IBfIEHUEM NOSHOMO BHYTPEHHErO OTPaXKeHna?

4. YTo Ha3blBaeTcAa aucnepcuen ceeta? Kakaa aucnepcus HasbiBaeTcst HOpMarnbHOW? aHOManbHON?

5. Hapucyite xog nyda B npusme. 3anvwmnte hopmyny, N0 KOTOPOW onpeaensaeTcs yrorn OTKIOHeHUs nyya
OT NepBOHa4anbHOro HanpasneHus.

6. [1na yero npumeHsieTcs pedpakTtomeTp?
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Na6opaTopHasn pabota Ne 17. "OnpegeneHue AnHbI CBETOBOMN BOJIHbI
¢ noMmouwbio AnpakLMOHHON peLléTKn"

. Uto npeacraenseT cBeT MO BONHOBOW Teopun?

. Jante onpeneneHue AnvHbl BOMHbLL. B Kakux npegenax HaxoanTcsa ANUHA BOMHbI ANS BUANUMOTo cBeTa?
. B uem coctout cywHocTe siBNeHunss uHTepdepeHumn ceeta?

. B yem coctouT cywHocTb sBNeHus gudpakumm ceeta?

. Yto npepncrtaensier cobon andpakunoHHasa pelleTka, nepuon ANpPakuMOHHOW peLleTkn?

. 3anuwmTe npuHumn MNonreHca — ®peHens.

. 3anuwuTe ycrnoeMe max M min npu gudpakumm cBeta oT MHOMMX LLEenen.

. Mokaxnte xoa nyyen B oudpakLMOHHON peLLeTKe.

. BeiBeguTe paboyyo doopmyny A5 pacyeTa AfMHbI BOMHbI CBETA.

O©CoOoO~NOOOPDWNPEF

Na6opaTtopHasa paboTta Ne 18. "OnpeaeneHne KOHUEeHTpauum caxapa B pacTBope nonsapumeTpom”

. Kakow cBeT HasbiBaeTCsi NNOCKONONsipu3oBaHHbIM? NocTporiTe ero rpadouyeckoe nsodpaxeHuve.

. Kakoli cBeT Ha3biBaeTcs ecTecTBEHHbIM? [MocTpoiTe ero rpadguyeckoe n3obpakeHue.

. Kakow cBeT Ha3biBaeTCst 4aCTMYHO NONAPU30BaHHbIM? [locTponTe ero rpadumyeckoe nsobpaxeHue.
. Uto cobown npeacrasnseT aHanusaTop 1 nongpmusatop? Yem oHn oTnnyaroTca Apyr oT gpyra?

. Hapucywnte xog cBetoBoro nyya yepes nonsipmusaTtop v aHanmsatop. 3anuwute chopmyny Mantoca.
. 3anuwwuTe hopmynmposky 1 bopmyny 3akoHa bpiocTtepa. NMoscHnTe prCyHKOM.

. Kakve BelyectBa HasbiBalOTCA ONTUYECKM akTMBHbIMW? [puBeanTe npumepbl. 3anuwnte dopmyny Ans
onpegeneHns yrra noBopoTa NA0CKOCTY NonApu3aunn.

8. davite onpegeneHve ygensHOMY BpaLleHWIo NIOCKOCTM Nonspusauumn ans pacTBopos?

9. OT yero 3aB1CUT yaernbHoe BpalleHne?

10. Hapwucyiite ontmnyeckyto cxemy nonsipumetpa CM-2. YKaxmTe OCHOBHbIE 3M1EMEHTbI.

~NOoO O WN =

Na6opaTtopHasa pa6oTta Ne 19. "pagympoBaHue MoOHoXxpomaTopa"

1. O6bACHWUTE BO3HWKHOBEHWE CNEKTPOB U3MYy4YEHUS W NOTMOLLEHMS.

2. Yto npeacrtaBnset cobor NUHenYaTbii CneKkTp? nonocaTbii CnekTp? cnnowHon cnektp? O6bAcHUTe
NPOUCXOXAEHNE CNEKTPOB.

3. Kak ncnonbsyetcs nuUHenyaTbIn CNeKTp npy CnekTpansHOM aHanm3se.

4. Hapucynte npyvHUMNManbHYy0 ONTUYECKYHO CXeMy cnekTparnbHoro npubopa. KakoBo HasHauyeHune otaenb-
HbIX y3rnoB?

5. [Ansa 4yero npegHasHadYeH MOHOXpomaTop?

6. UTo Takoe rpagyMpoBOYHLIN rpaduk MoHOXpomaTopa? [Ing yero ero MoXHoO MCNonb3oBaTh?

JNabopaTtopHas paboTta Ne 20. "UccnegoBaHue CBOMCTB BaKyyMHOro ¢potoanemeHrta”

1. Kak 06bsiCHAET kBaHTOBasA Teopus cBeTa siBneHune otoadpdekra?
2. Kakon poToadpdeKT HasblBaeTCA BHELUHUM? BHYTPEHHUM?

3. CchopmynupyinTe 3akOHbI BHELLHEro ooToadhdekTa.

4. 3anvwnte ypaBHeHUe JVHLWTENHa AN BHeLHero otoaddekra.
5. Kak ycTpoeHbl BakyyMHble ()OTO3NEMEHTbLI? rae OHU NPUMEHSTCA?

8.2.1. LLikana u KpuTEpUN OLlEHMBaHUSA
camMonoAroToBKM Mo TeMaMm flabopaTopHbIX U MPAaKTUYECKNX 3aHATUN
- «3a4YmeHOo» BbICTaBNAeTCs, ecnv obydatowminca n3yuun temy nabopaTtopHOro 3aHSATUSA, OPUEHTUPYACH Ha
BOMPOCHI A4S CamMOonogroToBKM, 3anofHW TeOpeTUYECKyto YyacTb B paboyen TeTpagm K nabopaTopHbIM pa-
6otam.
- «He 3a4ymeHo» BbICTaBNAETCH, eCnn obyyaloLWuiica He 3anofnHUN TeopeTUYecKyto YacTb B paboyel TeTpa-
OV K nabopaTopHbIM paboTam.

8.3. Py6exHbI KOHTPONb ycneBaeMocTH (KONIOKBUYM)
Tema: MexaHuka

1. OcHOBHble MOHATMSA MexaHuku. [ocTynatenbHoe aBwxeHue. KuHemaTuyeckne BeNUUMHbBI, XapakTepu-
3ylOLLME 3TO OBWKEHNE.

. KpuBonuHenHoe gsmxeHne. HopmanbHoOe, TaHreHUManbHoe 1 NoSIHOE YCKOPEHMS.

. BeiBOg dhopMyIbl HOPMarbHOro YCKOPEHUS.

. Knaccudmkaums aBmxeHUn B 3aBUCUMOCTU OT TaHreHLManbsHOro 1 HOpMarsnbHOrO YCKOPEHUN.

. BpawarenbHoe aBwkeHne. KuHematmyeckne BENUYMHbI, XapakTepU3yOLLME 3TO OBWDKEHNE.

. CBA13b MEeXAY NMHENHBIMU W YIIIOBbIMY BENNYNHAMM.

. PaBHOMepHOE 1 paBHONepeMeHHOe ABMKXEHUSA (MPAMONIMHENHOE, BpallaTernbHoe). YpaBHeHNs u rpadu-
Ky, ONMCbIBAKOLLNE 3TU OBWKEHUS.

8. 3akoHbl HeloToHa. Macca. Cuna.

9. Umnynbc. 3akoHbl M3MEHEHUS 1 COXpaHeHust umnynbca. MNpumepsi.

~NOoO O~ WN
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10. Pabora, ee rpacduyeckoe nsobpaxeHue. MoLHOCTb, 3Heprus (KMHeTudeckasi, noTeHumanbHas, nor-
Has). 3aKOH COXpaHEHUS SHEPTUN.

11. MoMeHT nHepuun MmatepmanbHON TOYKM, MOMEHT MHepuun TBepaoro Tena. MomeHT cunebl. nevo cunol.
12. MoMeHT nHepuun Ten npaBubHON reoMeTpudeckon opmel. Teopema LUtenHepa.

13. OcHOBHOE ypaBHeEHME ONHAMMWKN BpallaTenbHOro ABKEHUS.

14. KnHeTunueckas aHeprus BpallatoLlerocd tena. lNonHasa kuHeTudeckas aHeprus.

15. MomeHTa umnynbca. 3akOHbl UBMEHEHMWS U COXPaHEHUSA MOMEHTa umnyrnbca. [Nprmepsi.

16. BbiBog hopMyribl MOMEHTA UHEPLIMM KPeCTOOOPAa3HOro MasiTHUKA.

17.Tabnuvua aHanormyHbIX BENUYMH U hOPMYI MEXaHWKM NOCTYNaTeNbHOIo U BpalaTenbHOro ABMXEHUN.

Mpumep 6unetos

Bunet Ne 1
1. OcHOBHOE ypaBHEHWE AVHAMVKM BpaLLaTenbHOro ABWKEHWS (BbIBOA (DOPMYbl).
2. OcHoBHble MOHATUA MexaHuku. ocTynatenbHoe ABwkeHue. KnHematnyeckne BenUYMHBI, Xapaktepu-
3yloLmne 3TO ABMXKEHe.
3. O6pyy maccon 2 kr kaTuTca 6e3 CKOMbXEHUsI MO roOpM3OHTaNbLHOMN NNOCKOCTM CO CKOPOCTbIo 4 M/c. Onpe-
AEeNnUTb KNHETUYECKYIO SHepruio obpyya.

Bunet Ne 2
1. MomeHTa umnynbca. 3akoHbl UIBMEHEHMWS 1 COXpaHeHUss MoOMeHTa umnynsca. [Npumepsl.
2. Knaccudmkaumsa OBMKEHUA B 3aBUCUMOCTY OT TaHrEHLUMAaNbHOIO Y HOPMarbHOrO YCKOPEHWUNA.
3. Axopb anekTpoasuraTens, nmetowmnin 4actoty 50 ob/c, nocne BbIKNIOYEHUS TOKa, caenas 628 06opoTos,
ocTtaHoBuncd. OnpegennTb yrioBoe YyCKOPEHWE SKOPSI.

Bunet Ne 3
1. KnuHeTnyeckas aHeprusa Bpawyatolerocs tena. lNonHasi KnHeTn4eckas saHeprusi.
2. KpnBonuHeriHoe gBmxeHne. HopmanbHoe, TaHreHuuansHoe 1 NosiHoe YCKOPEHHUS.
3. CHapsg, neteBLumi co ckopocTbio 300 M/c, pa3opBarcst Ha ABa ockorika. [locne B3pbiBa 60MnbLINA OCKO-
nok wumen ckopoctb 400 m/c, meHbwnn 100 m/c. HanpaBneHne OBMXKXEHUSA OCKOMKOB He M3MeHunocb. On-
penenuTb OTHOLLEHME MacC OCKOJIKOB.

Tema: MonekynsipHasa cusnka n TepmoanHaMmmka

1. MonekynsapHoO-KMHETUYECKUA N TepMOANHAMUYECKMIA MeTodbl uccneaoBaHns. OCHOBHbIE MOMOXEHUSA MO-
NeKyNApHO — KMHETUYECKOWN Teopuun.
2. MapameTpbl cocTosHWSA rasa. igeanbHbinn ra3. [[a3oBble npoLeccsl.
3. OnbITHbIE rasoBble 3akoHbl: bonns — MapuoTtTa, 'en — Jlioccaka, Wapns, Knanenpona, Asoragpo, Aanb-
TOHa.
4. YpaBHeHne MeHgeneeBa — KnanernpoHa gns 1 mons rasa, Nnpou3BOSfibHOM Macchl rasa. Pacyert yHuBep-
canbHOW ra3aoBOW NOCTOSAHHOMN.
5. OCHOBHOE ypaBHEHME MOMEKYNSIPHO — KNHETUYECKOM TEOPUN N CIEeACTBUS U3 HErO.
6. Yucno creneHen ceoboabl. 3akoH BonblLMaHa 0 paBHOMEPHOM pacnpefesieHnn 3HEPrUn No CTENEHAM
cBobogbl. MonHas knHeTuyeckast aHeprusa 1 Monekynbl.
7. BHYTpeHHsa aHeprusa ngeansHoro rasa. iameHeHue BHYTpEHHEN aHepruu.
8. OnemeHTapHasi paboTa rasa npu n3MeHeHum ero obbema. NMonHas paboTa, ee rpaguyeckoe nsobpaxe-
Hue.
9. PaboTta rasa npu nsotepmmyeckoM n maobapuyeckomM npoueccax. PU3nMYECKUin CMbICIT YHUBEPCATbHON
rasoBoW NOCTOSAHHOM.
10. KonunyecTtBo TennoThl. YaenoHas u MonsipHas TENOEMKOCTU, CBA3b MEXAY HUMM.
11. PacyeT MONspHbIX TEMSIOEMKOCTEN MPU MOCTOSHHOM O0ObemMe WM MOCTOSHHOM AaBrieHUWU. YpaBHEHWE
Mawnepa. KoachdbuumeHT NyaccoHa.
12. lNepBoe Ha4Yano TepMoANHaMNKM 1 ero NpUMEHEHME K nsonpoueccam.
13. ApgnabaTtudyeckun npouecc. 3akoH lNyaccoHa. MNpumeHeHne 1 Hayana TepmMogvMHaMuKu K agnabatuye-
CKOMY npoLieccy.
14. Kpyrosble npouecchl. PaboTta u Kl kpyroeoro npotecca.
15. Uumkn KapHo. Pac4yét KIAd. MNyTtu nosbiweHus K.
16. Tennosble U XONOAWMbHbIE MALUUHBI.
17. QHTponus. MIameHeHne aHTponuu. MameHeHune aHTponun AN pasnuyHbIX NpoLLeCcCoB.
18. Bropoe Ha4ano TepMoaAMHaMUKU.

Mpumep 6unetos

Bunet Ne 1

1. OnbITHbIE ra3oBble 3akoHbl: bonnsa — MapuoTTa, et — Jltoccaka, LWapns.
2. BHYTpeHHAa aHeprus ngeanbHoro rasa. MiameHeHne BHYTPEHHEN aHepruu.
3. OnpenenvTb KOHLEHTpaLM0 MONeKyn kucriopoaa, ecnu ero gaenerHve 0,2 Mla, a cpegHas kBagpaTuy-
Hasi ckopocTb Monekyn 700 m/c..

Bunet Ne 2
1. OHTponusa. ismeHeHne sHTponnn. MIameHeHne aHTponumn 4nsa pasnnyHbIX NPOLLECCOB.
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2. OCHOBHbIE MOSTOXXEHUSA MONEKYNSAPHO — KUHETUYECKON Teopun. [NapameTpbl COCTOSIHUSA rasa. MpeanbHbin
ras. [asoBble nNpoueccol.

3. NpeanbHbin ra3 cosepwaeT uukn KapHo. a3 nony4mn oT HarpesaTens KOnn4ecTBo TennoTbl 5 kK u
coBepLmn padoty 1,1 kx. Onpegenutb KM unkna.

Bunet Ne 3
1. Paborta rasa npu nsotepmmyeckomMm n nobapmyeckom npowueccax.
2. Agnabatunyeckni npouecc. 3akoH yaccoHa. MNpumeHeHne 1 Havyana TepMoanHaMunkn K agnabatnyecko-
My nipoLieccy.
3. Onpep,enmgb CpeaHo KBagpaTU4HY0 CKOPOCTb Monekyn rasa npu gasnerHun 10 klla, ecnu nnoTHOCTb
raza 0,2 kr/m".

Tema: aﬂeKTpVI'-IeCTBO n MmarHeTnim

. OnekTpusauus Ten. dNeKTpuYecknin 3apsg. 3akoH coxpaHeHus 3apsaa.

. Bsanmopgevicteume 3apsaoB. 3akoH KynoHa. OTHocuTenbHas AnanekTpudeckas npoHNLaemMoCcTb Cpeab!.
. OnekTpuyeckoe none. HanpsXeHHOCTb 3NeKTpnYeckoro nons. MpuHUMN cynepnosmuuu.

. MoTok HanpskeHHOCTM anekTpuyeckoro nons. Teopema aycca.

. Pabota npu nepemelueHnn 3apsga B anektpuyeckom none. NoteHumansHasa aHeprus. MNoteHunan.

. DKBUMNOTEHUManbHble MOBEPXHOCTU. Hanps»KeHHOCTb Kak rpagueHT noTeHuman.

. ONeKTpoeMKoCTb. KoHaeHcaTopbl. ONEeKTPOEMKOCTb NIOCKOro KoHAeHcaTopa.

. NMapannenbHoe 1 nocnegoBaTensHOe COeANHEHUS KOHAEHCATOPOB.

. DNEKTPUYECKNA TOK U ero XapaKTepmUCTUKKN: Cuna Toka, NNOTHOCTb TOKa.

0. ConpoTusneHve nposodHuka. MNapannensHoe n nocnegoBaTenbHOE CoeANHEHWS NPOBOAHUKOB.

. AnekTpoasuxkyllas cuna. 3akoH Oma.

12. PaboTta 1 mowHoCTb Toka. 3akoH xoynsa — JleHua. MNpasuna Knpxroda.

13. MarHuTHOe none, ero UCTOMHUKN Y MHAMKATOPbI.

14. XapakTepucTukn MarHMTHOTO NOMS: MarHUTHas MHOYKLMS, HANPS>KEHHOCTb MarHUTHOrO Nons.

15. 3akoH Amnepa. «[MpaBuno neson pykm». BaaumogencTeume napannenbHbix TOKOB (BbIBOS hOpMYIbl).
16. [evnicTBue marHMTHOro Nons Ha ABwxywnincs 3apag. Cvna JlopeHua. [BrxeHue 3apsbkeHHbIX YacTul B
MarHWTHOM nore.

17. OnbiTbl ®apages. fABneHve anekTpoMarHUTHon nHaykumn. 3akoH Papages. Mpasuno NeHua.

18. [lna- n napamarHeTuku.

19. deppomMarHeTukn 1 Ux 0CO6EHHOCTN.

P OOO~NOOTD,WNE

=
=

Mpumep 6unetoB

Bunet Ne 1
1. DNeKkTpU4EeCKnin TOK N ero XxapakTepUCTUKN: Cuna ToKa, NOTHOCTb TOKa.
2. Oenctene marHUTHOro nNongd Ha AeBmxylwminca 3apag. Cvna JlopeHua. [BuKeHne 3apskeHHbIX YacTul B
MarHMTHOM rone.
3. Hantn Hanps»k€HHOCTb MArHWUTHOIO MO B LIEHTPE KPYroBOro NMpoOBOMIOYHOrO BUTKa paguycom 1 cm, no
KOTOpOMY TeYET ToK 1 A.

Bunet Ne 2
1. SnekTpuyeckoe none. HanpsXeHHOCTb anekTpuyeckoro nongd. MNpuHUuN cynepnosvumm.
2. lva- n napamarHeTuKu.
3. [1Ba 3apapa B Bo3gyxe Ha pacctosHum 11 cm B3aMMOAEWCTBYIOT C TAKOW Xe CUION, Kak 1 B ckunugape,
Haxo4sCb Ha paccTtosHumn 7,4 cMm. OnpefenuTb OTHOCUTENBHYI ANINEKTPUYECKYD MPOHULAEeMOCTb CKUMKU-
aapa.

Bunet Ne 3
1. OkBMNOTEHLMaNbHbIE MNOBEPXHOCTU. HanpsXKeHHOCTb Kak rpaguMeHT noteHuman.
2. Pabota 1 MowHocTb Toka. 3akoH [xoynsa — JleHua. MNpasuna Knpxroga.
3. DnekTpnyeckoe nosne cosgaeTcsl NONOXUTENbHLIM TOYeYHbIM 3apsagoM. OnpegenuTe YNCNOBOE 3HAYEHME
W HanpaefeHue rpagmMeHTa noTeHumana aToro nons, ecnu Ha pacctosHun 10 cM OT 3apsiga noTeHuman pa-
BeH 100 B.

Tema: Kone6aHusi n BonHbI

1. FTapMoHuYyeckne konedaHusa 1 nx XxapakTePUCTUKN.

2. CmelleHne, CKOpPOCTb, YCKOPEHME konebnioLwencs To4ku. Y paBHeHNs U rpadmku.

3. TPY>KUHHBINA, (PUINYECKMI U MaTEMATUYECKUIA MasiTHUKK, Nepuoapl Nx konedaHun.

4. Bropon 3akoH HbtoToHa anga konebartenbHoro AswxeHusi. Bo3Bpawatwas cuna. KnHetudeckas, noTeH-
umanbHasi 1 nonHas aHeprusi KonebnioLencs ToUKn. YpaBHEHU 1 rpadmku.

5. CnoxeHne rapMOHUYECKMX KOnebaHUn OOHOro HanpaBfeHUs U OAMHAKOBOW YacToTbl. MeTo BEKTOPHbIX
anarpamm.

6. CnoxxeHvne B3aUMHO NeprneHAMKYNsipHbIX konebaHuii. durypsbl Jluccaxy.

7. CBoBoaHbIE rapMoOHMYeckne konebaHmsa B konebaTenbHOM KOHTYpe. AHanorna Mexay napameTpamu ans
MEXaHUYECKNX N SNEKTPOMArHUTHbIX KonebaHui.
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8. CBobogHble He3aTyxawlme MmexaHmdeckne konebanus (onpegenenune, guddepeHumanbHoe ypaBHEHNE,
€ro pelueHue n rpaduk).

9. CBoboAHbIE He3aTyxatolme 3neKTpoMarHuTHble KonebaHus (onpegenenuve, avddepeHumnansHoe ypaBs-
HeHue, ero pelueHne u rpaduk).

10. CBobGoaHble 3aTyxawLme mexaHuyeckme konebaHusa (onpepeneHve, anddgepeHumansHoe ypaBHEHNE,
ero pelueHue n rpaduk). NapameTpbl 3aTyxatowmux konedaHun.

11. CBobogHble 3aTyxaloLme anekTpoMarHuTHble konebaHua (onpegeneHuve, anddepeHunansHoe ypaBHe-
HWe, ero peLlueHne u rpaduik).

12. BblHY>XAeHHblE MexaHu4eckme konebaHus (onpegenexHue, anddepeHumnansHoe ypaBHeEHWE, ero peLle-
Hue n rpaduk). PesoHaHc.

13. BbIHyXOeHHble anekTpomarHuTHble konebaHus (onpegeneHve, auddepeHumManbHOe ypaBHEHWE, ero
peLleHve u rpaduik).

14. Ynpyrue BonHbl. OCHOBHbIE MOHATUS.

15. XapaKkTepucTukn ynpyrux BosiH (CKOPOCTb, ANMHA BOJHbI, UHTEHCUMBHOCTD).

16. YpaBHeHMe n rpauk ynpyrom BOsHbl.

17. MHTepdepeHUna ynpyrmx BosiH. YcnoBme makcumyma n MuHumyma. Judpakumsi BosH.

18. OnekTpomarHuTHble BOMHbI. YpaBHeHUs u rpacuk. CKOpOCTb pacnpoCTpaHEHUs 3NEKTPOMAarHUTHbIX
BOJH B BELLECTBE.

19. OHeprus anekTpoMarHUTHOW BOSHbI. LLikana anekTpomMarHMTHbIX BOJTH.

Mpumep Gunetos

Bunet Ne 1
1. CmeLLeHne, CKOPOCTb, YCKOPEHME KONEOIIoLLENCSA TOYKA. YpaBHEHUS U rpadoukm.
2. NuTepdepeHums ynpyrux BosiH. YCnoBmMe MakcMMmyma n MmHumyma. udpakums BosH.
3. Touka coBepLuaeT rapMoHN4yeckme konebaHus ¢ nepmoaom 6 ¢ n HadanbHou ason, paBHoun Hyno. On-
pefenvTb, 3a Kakoe BpeMsi, cuMTas OT Havyana ABWXKEHMWs!, To4YKka CMecTUnach oT MOJIOXEeHWS paBHOBECUS Ha
NOMOBMHY aMNnUTyapl.

Bunet Ne 2
1. CBobogHble HesaTyxawwume MexaHnyeckne konebarusa (onpegenexuve, guddepeHumansHoe ypaBHeHNE,
€ro pelueHue n rpaduk).
2. QHeprus anekTpomMarHUTHOM BOMHbI. LLikana anekTpomMarHUTHbIX BOSTH.
3. MartepuanbHasi To4ka coBepLuaeT rapMoHU4eckue konebaHusa ¢ amnnuTygon 4 cv n nepuogom 2 c.
Hanvwute ypaBHEHWE OBUXKEHUS TOUKUN, ECNN €€ OBMXXEHNE HAYMHAETCS U3 NOSOXEHUS 2 CM.

Bunet Ne 3
1. CnoxeHune B3anMHO NepneHanKynsipHblx konedaHun. durypsl lluccaxy.
2. BeIHyXOeHHble MexaHu4eckue konebaHus (onpegenexve, guddepeHunansHoe ypaBHEHUE, €0 PELUEHNE
u rpacuk). PesoHaHc.
3. OpHopogHbIi guck paguycom 20 cm konebnetcs OKOMO rOpM3OHTamnbHOW OCKU, MPOXOoAsLWEN Ha
paccTosiHum 15 cm oT ueHTpa aucka. Onpegenute nepvon  KornebaHui gucka OTHOCUTENBHO 3TON OCK.

Tema: OnTuka

. 3aKoHbl reomeTpuyeckon onTuku. MNMonHoe oTpaxkeHue.

. JInH3bl. OcHoBHbIe NOHATUSA. [MocTpoeHne nsobpaxeHuin. Popmyna TOHKON NINH3bI. YBENUYEHWE NINH3bI.

. KopnyckynsapHo-BonHoBasi npupofa ceeTa.

. MHTepdepeHumsa ceeTa n metoapl €€ HabnaeHus. YCrnoBust Makcumyma M MMHUMyMa.

. Andpakuyusa ceeta. MpuHuun MNonreHca-dpeHens.

. Paspewatowas cnocobHocTb onTuyecknx npnbopos. MNpeaen paspelleHnst Ans onTUYecKoro MMKpOCKona.
. Ondppakumsa ceeta Ha AndpakLMOHHON peLueTke.

. EctecTBeHHbIV 1 NonsapusoBaHHbIV cBeT. 3akoH Mantoca.

. Monsipu3auusa ceeTa Npu OTpaXXeHUM 1 NPENOMITIEHUN Ha rpaHuLe ABYX cpen. 3akoH bproctepa.

10. OnTu4yeckn akTnBHbIE BelwecTBa. [lonspumeTpus.

11. Oucnepcusa ceeta. lNornoweHne ceeTa.

12. TennoBoe usnyyeHne 1 ero XxapakTepucTuku.

13. ABcontoTHO YépHoe Teno. 3akoH Kupxroga.

14. I'pacuk pacnpeneneHms aHeprum B CNeKTpe uanyyeHus abcomntoTHO YepHoro Tena. 3akoHbl BuHa, Cte-
¢aHa-bonbumaHa.

15. KBaHTOBbLIN xapakTep nanyyenunsa. dopmyna MNnaHka.

16. doToachdekT. 3akoHbl BHELWHEro hoToaddekTa. YpaBHEHNE IMHLUTENHA.

17. DHeprus, macca n Mnynbc OToHa.

O©COoONOOPDWN =

Mpumep 6unetos
Bunet Ne 1
1. JInH3bl. OcHoBHBIE NOHATUSA. [MocTpoeHne nsobpaxeHunin. Dopmyna TOHKOM MMH3bI. YBENUYeHue NnH3bI.
2. Ondppakums ceeTa. MNMpuHumn lMNonreHca-dpeHens.
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3. ®okycHoe paccTosiHue cobupatollern nNuH3bl B Bo3ayxe paBHo 10 cuv. Onpegenntb, YeMy OHO pPaBHO B
XNOKOCTW, nokasaTenb npenomneHna kotopon paseH 1,33. MNokasatens npenomneHus matepmana JMH3bI
1,5.

Bunet Ne 2
1. Qudbpakuus ceeTta Ha ANMPPaKLUNOHHON peLueTKe.
2. TennoBoe n3ny4yeHne n ero XxapakTepUCTUKN.
3. MoHOoXxpomaTtmnyeckmin ceseT anmHon BonHbl 600 Hv npoxoguT Yyepes oM pakLMOHHYIO PELUETKY C
nepuogom 2 mkm. Onpegenutb HambonbLUKA NOPALOK AMPaKLMOHHOIO CleKTpa.

Bunet Ne 3
1. Monapusauna cBeTa Npu OTPaXKEHUM U NpenoMneHnmn Ha rpaHuLe AByx cpen. 3akoH bpioctepa.
2. KBaHTOBLIN xapaktep nsnyyeHus. dopmyna NnaHka.
3. Hangunte TONWWHY KBapLeBOMW MNMACTUHKW, NOBOpayMBaloLleln nNioCKOCTb Nonspusaumm cBeta Ha 180°,
ecnn ygernbHoe BpalleHne kBapua 572 pag/m.

LUKAITA U KPUTEPUN OLEHUBAHUA
OTBETOB Ha BOMPOCHLI py6eXXHOro KOHTpons

Pe3ynbTaTbl KOMMoOKBMYMa OMpenensioT OLUeHKaMU «OTIIMYHO», «XOPOLUO», «yAO0BMNETBOPUTENLHOY,
«HEeYAOBNETBOPUTENBHOY.

OueHKy «0omau4YHO» BbICTaBMAT oby4varoLemy, rnyboko M NPOYHO OCBOMBLLUEMY TEOPETUYECKUA U
npakTU4YecKMin matepuan pasgena AUCUUMNHBI.

OueHKy «xopowoy» 3acrnyxMBaeT oby4daoLmiics, TBEPAO 3HAKOLWUA NPOrpaMMHbIA MaTepuan pasgerna
AVCUMNIUHBI, YMELWNIA pellaTh 3a4a4vum, HO B OTBETAX Ha NOCTaBMEHHbIE BOMPOCHI 0byyaloLwmMMes gonyle-
Hbl HETOYHOCTM.

OueHky «ydosnemeopumersibHO» nory4aeT 00y4atoLMNCs, KOTOPbI UMEET 3HaHWsi OCHOBHOIO MaTe-
pvana, HO He YCBOW ero AeTtanu, UCMbITbIBAET 3aTPYAHEHNS NPU PELLEHNM NPaKTUYECKMX 3a4ay.

OueHka «HeydosriemeopumesisHO» rOBOPUT O TOM, YTO 0By4atoOLLMIACH HE 3HAET 3HAYUTENbHOW YacTun
MaTepuana, JOMyCKaeT CYyLeCTBEHHblE OLINOKM B OTBETAxX, HE MOXET peLunTb NPaKTUYEeCKNe 3agadvv unm
peLlaeT X ¢ 3aTpyaHEHUSMN.

HopmatuBHas 6a3a npoBeneHus
NPOMEXYTOYHOM aTTecTaumm oby4arLWmxcs No pe3ynbTataMm M3y4eHUA QUCLMIMIIUHDI:

1) pevicteyoee «lonoxeHne o TeKyLeM KOHTpone ycneBaeMOoCTW, MPOMEXYTOYHON aTTecTaumm oby4yato-
LUMXCH No MporpaMMmam BbiCcliero obpasoBaHusa (6akanaspuaT, cneumanuteT, marucrtpaTtypa) u cpegHero
npodeccuoHansHoro obpasosarus B Pr60Y BO Omckun FTAY»

OCHOBHbIe XapakKTepucTuku
HpOMe)KYTO‘-IHOﬁ artTrectTauuvm o6yqa+ou.mxc;| no utoram nm3yv4yeHumsa guCUUNIIUHbLI

YCTaHOBIEHNE YPOBHSI AOCTWXKEHUS KaXabIM 00yyalowmmes uenen un
3agady oby4eHus No AaHHOW ANCUUNINHE, U3MOXEHHbIM B M.1.1 Ha-
CTOSILLIEro JOKYMEHTa

Llens npoMexxyTo4HoW aTTecTa-
umm -

dopma nNpoMexXyTO4YHOM aTTe- y
3a4eT C OLeHKoM

cTauum -
1) yyacTtue obyyarowerocs B npouenype nosyyeHust 3a4éta ocy-

MecTo npoueaypbl NONy4YeHns LiecTBNsIeTCA 3a CHET y4eOHOro BpeMeHu (TpygoEMKOCTH), OTBE-

3a4éTa B rpadmke y4yeGHOro npo- | 4EHHOro Ha M3yYeHUe OUCLUNIUHBI

uecca 2) npoueaypa nposoautcs B pamkax BAPC, Ha nocnegHen Hegene

cemMecTpa

1) obyyatroLmicsa BbINOMHMIT BCe BUAbI y4eOHON paboTsl (BkNoYas
CaMOCTOSATENbHYI0) 1 oTYMTancs o6 nx BbINMOMHEHUN B CPOKM, yCTa-
HOBIeHHble rpadunkom y4yebHOro npouecca no AUCUUMIUHE;

2) NpoLén 3aKniunTenbHOe TECTUPOBAHUE;

3) nogroToBMIT NONHOKOMMMEKTHOE y4eBHOoe nopTdonumo.

OCHOBHbI€ YCNOBUsI NOJNy4eHUsA
obyyarwmmca 3ayéTa:

9. MpomMexyTouHasa (cemecTpoBas) aTTecTaLua Mo Kypcy

10. UHdhopmaunoHHOe n meToguveckoe oGecrnevyeHne y4eGHOro npouecca No AUcUUNnMHe

B cooTBeTCTBUM C AEWCTBYIOLLMMU FOCYAAPCTBEHHLIMU TPeboBaHUSAMU ANis peanu3aumm yyebHoro
npouecca no avcumniuHe obecneumnBatoLlern kadeapon paspabaTbiBaeTcs 1 NOCTOSIHHO COBEPLUEHCTBYETCH
yyebHo-meToanyeckun komnnekc (YMKL), cooTBeTCTByHOLWMIA AaHHOW paboyen nporpaMmme 1 npunaraemblii
K Hel. [Npu paspaboTtke YMK[ kadepa pykoBoACTBYeTCS YCTaHOBNEHHLIMU YHUBEPCUTETOM TpeboBaHUsMHN
K ero CTpykType, cogepxaHuto u ogpopmneHuto. B coctas YMK[ BXogaT nepeyvvcrneHHble HWXe U apyrue
WUCTOYHUKUN Y4ebHOM 1 y4ebHO-MeToan4eCcKkon UHopmMaLumn, cpeacTasa HarnsaHOCTU.

OnekTpoHHasa Bepcusa aktyansHoro YMK[, apantupoBaHHas ans obyyalolimxcsl, BbICTaBNAeTCA B
WH(popmaLmoHHO-06pa3oBaTeNLHOM Cpeae yHuBepcuTeTa.
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NEPEYEHb

nuTepaTtypbl, peKomeH,qyeMOﬁ Ansa ndyvyeHusa aUCUUNIInHbI

ABTOp, HAMMEHOBaHWe, BbIXOAHbIE JaHHbIE
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