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1. HEPEYEHB IIVIAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 110 JUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMU PE3YJIBTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

1.1 TInanupyemsbiii mporiecc oOydeHus MO TUCHUILUIMHE HalpaBjieH Ha (OpMUPOBAHHE Clie-
JOYIOIIUX KOMIIETCHIIUH:

O6menpodeccuonansubie kommnereHuu (OI1K):

OIIK-2- crmocoOHOCTh U TOTOBHOCTHIO HCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYY-
HBIX JUCHUUIUIMH B NpOdEeCCHOHATBHON AEATeIbHOCTH, IPUMEHSITh METOAbl MATEMaTHYECKOr0 aHa-
JM3a U MOJEITUPOBAHUS, TEOPETHUECKOTO U SKCIEPUMEHTAIBLHOTO UCCIICIOBAHUS.

OIIK-3- cnocoOHOCTh HCIOIB30BaTh 3HAHUS O COBPEMEHHOM (DM3UYECKON KapTHHE MHpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHUHU BEILIECTBA JIJIsl TOHUMAaHUS OKPYKaro-
IIEr0 MHUpPA U SIBJICHUN TPUPOIBI

1.2 [Inanupyemble pe3yabTaThl OOyUeHHUS MO TUCIUIUIMHE, XapaKTepu3yrolue 3Tarbl Gop-
MHUPOBAaHHS KOMIIETEHIIMI, COOTHECEHHBIE C IJIAHUPYEMbIMU DPE3yJbTaTaMH OCBOEHHsS 0Opa3oBa-
TEILHON MporpaMMbl OakajaBpuata 1o HampabieHuro noarotoBku 19.03.01 buortexHomorus,
HanpaBlIeHHOCTh [luieBas OMOTEXHOIOTHS, IPEICTABICHBI B Ta0IHIIE:

IInanupyemMsble pe3yJbTaThl 00yUeHHs Komnerenuus
(3Tranbl popMHUpOBaHHUSA KOMIIETEHIIUI)

3nanue
- OcHoBHbIE TOHATHUS, (PU3NYECKUE SIBICHUS, OCHOBHBIC 3aKOHBI U Monenu | OIIK-2
MEXaHHKH, JJIEKTPUIECTBA U MarHeTU3Ma, KojaeOaHu 1 BOJIH, KBAHTOBOU (pu-
3UKH, CTATUCTUYECKON (PU3MKU M TEPMOIMHAMUKH; TPAHUIIBI UX IPUMEHUMO-
CTH, IPUMEHCHHE 3aKOHOB B BAXHEHININX MPAKTHYCCKUX MPUITOKCHHSIX

- OcHoBHbIE (U3NYECKUE BEIUYUHBI U (U3NYECKUE KOHCTAHTHI, ux ompene- | OIIK-3
JICHHWE, CMBICII, CITIOCOOBI M €IMHUIBI UX W3MepeHus; GpyHmaaMeHTanpHbIe (Qu-
3MYECKHE OMBITHI U MX POJb B PA3BUTUU HAyKH; ° HA3HAYCHHE W MPUHIUIIBI
JEHCTBUS BAXKHEUITNX (DU3MYECKUX TPUOOPOB.

Ymenue

- Hcnonp3oBarh OCHOBHBIE TIpueMBbl 00paboTKM dKcrepuMeHTanbHbIX | OIK-2
JMaHHBIX; pelIaTh THUIOBBIE 3a/Ja4ydl 10 OCHOBHBIM pazaenaMm (pU3UKH;
00BSCHUTH OCHOBHBIC HAOIIOAAEMBIC TIPUPOIHBIC W TEXHOTCHHBIC SIBIICHUS U
sbdekTel ¢ mo3unmii (yHIaMEHTAIBHBIX (DU3MYECKUX B3aUMOJICHCTBUIA;
UCTOJIKOBBIBATh CMBICT (DU3WYECKUX BEIUYHH W TIOHITHIA, 3aIlMCHIBATH
ypaBHeHHUs Jisl pusndeckux BeanuuH B cucteme CU;

- Paborare ¢ mpubGopamm u o0OpyJOBaHHEM coBpeMeHHoW ¢usmdeckoit | OITK-3
71a060paTOPUH; UCTIONIB30BATh METOIBI (PU3NUECKOTr0 U (PU3UKO-XHUMHUUYECKOTO.
Haguvik

— Bnagers MeTOmaMu JKCIIEPMMEHTAILHOTO HMcclenoBanus B ¢usuke (mma- | OIIK-2
HUPOBaHWE, MMOCTAHOBKA M 00pa0OTKa SKCIIEPUMEHTA); UCIOJIL30BaHUS OC-
HOBHBIX 001Ie()U3NUecKUX 3aKOHOB M MPHHIIMIIOB B BAKHEUIIUX IMpaKTHYE-
CKHX  TPWIOKCHUSX; TMPUMEHEHHS  OCHOBHBIX  METOJOB  (DHU3HKO-
MaTeMaTHYECKOT0 aHallM3a JUIsl pEIeHNs eCTECTBEHHOHAYUHBIX 3a/1ay;

— TIpaBUIBHOM DKCILUTyaTalli¥ OCHOBHBIX NPUOOPOB U 00opymosanus cospe- | OIIK-3
MEHHOW (hM3HUYECKON TTabOpaTOpHH; WCIOJIB30BAHUS METOJOB (DH3HMYECKOTO
MOJICJIMPOBAHUS HA MPAKTHUKE.

Onvim deamenvHocmu

— TloNy4nTh OMBIT MPOBEACHNs (PMBHUECKHX H3MEpeHHil 1 onaseTs Havanb- | OTIK-2
HBIMHM HaBBIKAMH MPOBEJCHUS SKCIIEPUMEHTAJIbHBIX HAayYHBIX MCCIEIOBAHUN
(c MCIIONIB30BAaHMEM COBPEMEHHBIX M3MEPUTENILHBIX MPUOOPOB M HAYYHOI ar-
naparypsl), a TaKke MeTolaMu 00pabOTKU pe3yabTaTOB U3MEpPEHUI.




Ili1anupyemble pe3yJibTaThl 00yUeHUs
(3tanbl popMHUPOBAHHMS KOMIIETEHIM )

Komnerennus

— Hayuutbcs 3 pexkTuBHOMY MCHOIB30BAHUIO MOTYYCHHBIX 3HAHUM U HaBBI-
KOB M I'paMOTHOMY IIPUMEHEHUIO UX B CBOEH NPAKTUUECKOMN AESITEIbHOCTH.

OIIK-3

2. OFbEM JUCHUIIVIMHBI B 3BAYETHBIX EAUHUIIAX C YKASAHUEM KOJIMYE-
CTBA AKAJEMHUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIUXCS C HPEITIOJABATEJIEM U HA CAMOCTOATEJBHYIO PABOTY

OBYUYAIOIIUXCHA
KonTakTHasi padoTa ¢ npenogaBartejieM
Cemecrp KonTakTHas CaMOCTOS- (I)opMavnpOMemy-
Tpynoem- JlaGopa- pa0ora Ha TOYHOH aTTecTa-
ouHas/ . Hpakrny. TeJIbHas pa-
KOCTh Jlekumii, | TOPHBIX. . NPOMEXKYTOY- 187071
roj 3a- . | 3aHsaTHi, oora,
ounas 3.E. / gac. yac. |3aHATHI, HYIO aTTecTa- qac (3K3./3a4eT ¢
yac. Hac. U0, ) OIleHK./3a4€T)
yac.
3aouHasi popma ooydenns 2019-2021 rox na6opa
2 | 4144 | 4 | 8 - | 1,3 [ 1307 | K3aMeH
ounas ¢opma odyuenusi 2020-2021 rog naéopa
2 | 4144 | 16 | 16 | 16 | 1,3 [ 947 | K3aMeH

3. COAEP) KAHME JUCHUIIIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX YACOB 1 BU1OB YUYEBHbIX 3AHATUU

3.1 CTpyKTypa AUCHUIIIMHBI COCTOUT U3 Pa3JeNoB (TeM):

CTpyKTypa M CHHIJIHHBI
Pazgen 2 Mouneky- | Paznen 3 Dnexrpuue-
nspHas PU3NKA U TEP- | CTBO M MAaTHETH3M
MOJIMHAMHUKa

Pa3zngen 4 Onruka u
aToMHas (u3MKa

Pazgen 1 ®Dusuueckue
OCHOBBI MEXAHUKH

3.2 ConeprkaHue 3aHATUHN JEKIIMOHHOTO TUMA MO JUCHUIUIMHBI, CTPYKTYPUPOBAHHOE 1O pa3-
JIeJiaM C YKa3aHHWEM OTBEJICHHOTO Ha HUX KOJIMYECTBA aKaJIEeMUUECKUX YaCOB U BUJIOB 3aHSITHI:

KoJ-Bo yacoB/opma 00yueHust
HaumeHnoBanue
Ne (Tenla):?)nziﬁzun- Kpatkoe conep:kanue pasaesia D 3204HO
IJIMHbI
2020, 2021 2019-2021
duszuueckue OCHOBbI MEXaHUKH.
DnaeMeHThl KHHEMATUKU. Moenu B Me-
xaHuke. Cucrema oruera. TpaekTtopus, 5 )
Paszen 1 MyTh, BEKTOp nepemenieHusi. CKOpocCTh.
«DU3HUCCKIE YckopeHue U ero COCTaBJISIOIIME. YT-
1 JIOBasi CKOPOCTh U YTIIOBOE YCKOPEHHE.
OCHOBBEI Me- —
XAHIKH JIluHAaMHKAa MaTepHAJIbHOW TOYKHM M
NMOCTYNATEJbHOI0 ABHKEHUS TBEPIO-
ro Teaa. 3akoHel Hrrorona. Macca. 2
Cwnna. Buasr B3aumopeticteuii. CHIlBI B
MexaHuke. Cuia TpeHusl. 3aKOH BCe-




Z

HaumenoBanue
pa3neia
(TemMbl) U CHH-
IJIHHBI

Kpartkoe coagep:xanue pa3sgena

Kox-Bo yacoB/popma o0yuenus

OYHO

3204YHO

2020, 2021

2019-2021

MUpHOTO TsroTeHus. Cuiia TKECTH.
Bec. HeBecomocTh. 3akOoH COXpaHEHUS
uMmiynbca. L{entp macc. Pabora u snep-
rusi. DHeprus, padora, MOIHOCTh. Ku-
HETUYECKAasl U MOTEHIMAIbHAsI YHEPTUH.
3aKOH COXpaHEeHHsI SHEPTUH.

Mexanuka TBepAOro Tteja. MoOMEHT
uHepuuu. Kunetnueckas sHeprusi Bpa-
meHusi. MOMEHT cuiibl. Y paBHEHHE JIH-
HAaMUKU  BpallaTeIbHOIO  JIBHXKEHHS
TBEpAOro Teia. MOMEHT umnyinbca U
3akoH ero coxpaHenus. Jledpopmanus
TBEPAOIO TeJa.

Mexannuyeckue KoJ1e0aHUSL U BOJIHBI.
[Mapmonnueckue kojiebaHusi W UX Xa-
paKkTepuCTUKU. MeXxaHUYeCKue IapMo-
Hu4eckue kosneOaHus. ['apMoHMueckuii
ocurustop. [IpyxunHubIi, Gpusndeckuii
U MaTreMaTuyeckuil masTHuku. Crioxe-
HUE TAPMOHMYECKUX KOJe0aHUIl OJTHOTO
HAaIpaBJICHUS U OJMHAKOBOM YaCTOTHI.
CrnoxeHue B3aUMHO NEPIIECHIUKYISP-
HBIX KosieOanuii. IIpoonemnan nekuus

Paznea 2
«Moneky-
nspHast  ¢u-
3UKa M Tep-
MOJIMHAMH-
Ka»n

MouiekyJIsIpHO-KHMHeTHYECKAsA  Teo-
pusi uaeaqbHoro rasza. OnbITHBIE 3a-
KOHBl MJICAJIbHOTO Ta3a. YpaBHEHHE
Knaneiipona-Menneneesa. OcHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-
KWHETHYECKOW TEOPHH HWICaTbHBIX Ta-
30B. 3akoH MakcBenna ajis pacmpene-
JICHUST MOJIEKYJl HWJEaJbHOro ra3a IIo
CKOPOCTSIM U JHEpPrusM TEIUIOBOTO
nBwxkeHus. bapomerpuueckas dopmy-
na. Pacnpenenenue bonbumana. OmnbIT-
HOe  OOOCHOBaHHME  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH.

OCHOBBI TEPMOIMHAMHUKH

Yucno cremneHeld cBOOOIBI MOJEKYIIBI.
3aKOH PAaBHOMEPHOIO pacHpeleleHUs
DHEPrUM MO CTEMEHsSM CBOOOJBI MOJe-
Kyn. I[lepBoe Hadaso TEpPMOIMHAMHUKH.
Pabora raza npu u3MeHeHUH €ro o0ne-
Ma. TemnoemkocTs. [Ipumenenue nep-
BOI'0 Hauaja TEPMOJMHAMHUKUA K H30-
nporeccaMm. AauabaTHYecKuid mporecc.
[ToutponHeli  mpouecc.  Kpyrosoii




Z

HaumenoBanue
pa3neia
(TemMbl) U CHH-
IJIHHBI

Kpartkoe coagep:xanue pa3sgena

Kox-Bo yacoB/popma o0yuenus

OYHO

3204YHO

2020, 2021

2019-2021

nporuecc(uuki). O6parumbie 1 HeoOpa-
THUMbIE TIPOLECCHl. DHTPOMHUSI, €€ CTaTH-
CTHYECKOE TOJKOBAaHUE U CBS3b C TEp-
MOJIMHAaMUYECKO BEpOSITHOCThIO. BTO-
poe HayaJo TepMOAMHAMUKH. Terio-
BbI€ JIBUTaTEeId U XOJIOJIHBIE MAIIHHBI.
IMuxn Kapno u ero KIIJI pii uneansHo-
ro raza. Ilpooaemnan nekyus

Paznen 3
«JIeKTpUYe-
CTBO W Mar-
HETU3M»

DJIEKTPOCTATHKA. 3aKOH COXPaHEHHUs
INEKTPUYECKOTO 3apsna. 3akoH Kynona.
OnektpocraTuueckoe noje. Hanpsxen-
HOCTb  DJIEKTPOCTAaTUYECKOIO  IOJIA.
[IpyHIMIT CyneproO3UIUU  IIEKTPOCTA-
tnueckux noseil. Ilone munona. Ilo-
TEHLMAJI 3JIEKTPOCTaTUYECKOrO IOJIS.
HanpspkeHHOCTh Kak TpaJueHT MOTEH-
nuana. OKBHUIIOTEHIMAJIbHBIE IOBEpPX-
HOCTH. OJEKTPOCTaTHYECKasl EMKOCTb
YEOUHEHHOro npoBojaHKKa. KoHaeHca-
TOpbl. OHEPrus CHCTEMBI 3apsJlOB,
YEIMHEHHOT'0 MPOBOJHUKA U KOHJIEHCAa-
TOpa. OHEpPrusl 3JIEKTPOCTaTUYECKOTO
nosist.  IIOCTOSIHHBIM — DJIEKTPUYECKUI
TOK. DJIEKTPUYECKUI TOK, CHJIA U IUIOT-
HOCTh TOKAa. CTOpOHHME CHJIBL. JJeK-
TPOABMXKYIIAsl CUJIa U HalpspKkeHue. 3a-
koH Oma. ConpoTHBJIEHHE NPOBOJIHU-
KoB. PaboTa u MOIIHOCTH TOKa. 3aKOH
Jxoynsa-Jlenna. 3akon Oma ans Heon-
HOpOJHOro Yydactka uenu. IIpaBuia
Kupxroda 111 pa3BeTBI€HHBIX Leneil.

MaruuTHoe moJsie. MarsutHoe mose u
€ro XapakTepucTUku. 3akoH bwuo-
Capapa-Jlannaca. 3akon Ammnepa. B3sa-
UMOJICICTBUE NApaJUICIbHBIX TOKOB.
JlelicTBMe MarHUTHOIrO MOJII Ha [BU-
KYIIUN 3apsa. JIBUKeHne 3apsKeHHBIX
YacTUI] B MarHUTHOM TIOJie. DJIEKTPO-
MarauTHass MHAyknusa. [ToTok BekTopa
MarHUTHOM WMHAYKUUHU. fIBIEHHE dIeK-
TPOMarHUTHOW WHAYKUuU. 3akoH da-
pazes ¥ ero BBIBOJBI U3 3aKOHa COXpa-
HEHUS 3HEpruu. BpameHue paMku B
MarHuTHOM noJie. Buxpesbie Toku (To-
ku ®Dyko). MHAYKTUBHOCTH KOHTYpA.
Camounnykuus. B3aumHas WHAYKIMS.




HaumenoBanue
pa3neia
(TemMbl) U CHH-
IJIHHBI

Z

Kpartkoe coagep:xanue pa3sgena

Kox-Bo yacoB/popma o0yuenus

OYHO

3204YHO

2020, 2021

2019-2021

Tpancdopmaropsl. JHEprusi MArHUTHO-
0 HOJIl.

Pa3zpen 4
«Onrtuka w
aTomHas (u-
3UKa

BoanoBass ontuka. lVaTepdepenuus
cBeta.Meroapl HaOmOAeHUST HHTEpdEe-
penmuu cBeta. MaTepdepenius cBera B
TOHKUX IUleHKax. [IpumeHnenue uHTep-
depennuu. Judpakums cBera. Ju-
dpakuuonHas pemerka. PaccesHue
ceeta. Dopmyna  Bynwsda-bparros.
EcrecTBeHHBIH W MOJAPU30BAHHBIN
cBeT. 3akoH Mamoca. [lonsgpounsl.
Hucnepcusi cBera. Ilornomenue caera.
3akoH byrepa.

JyieMeHThl QU3MKH ATOMHOIO A/IPa H
3JIeMEeHTapHbIX 4Yactul. Pasmep, co-
CTaB U 3apsij aTOMHOrO siapa. MaccoBoe
u 3apsgoBoe umcio. [ledext maccel u
SHEprusi CBSI3U SApa. SepHbIE CHUIIBL
Mogenu siapa. PaqnoakTuBHOE U3Jy4e-
HUE U €ro BHJIbl. 3aKOH PaJHMOAKTUBHO-
ro pacnaga. IlpaBuno cmenieHus.
Snepuwie peaknuu. Jlenenue saupep.
Snepnas oHepreruka. TepmosinepHble
peakiyu.

UTOIO

16

3.3 Coneprkanue 1a0OpaTOPHBIX 3aHATUH O JUCIHMILIAHE, B TOM YHCIIE DJIEMEHTOB MPAKTH-
YECKOM MOArOTOBKH, CTPYKTYPUPOBAHHOE I10 pa3JeiaM C YKa3aHUEM OTBEAEHHOIO HAa HUX KOJIMYE-
CTBA AKAJEMUYECKUX YaCOB U BUJOB 3aHSATHI:

Ne 1 Ha3BaHme cemuHa- | BuaTe- KoJi-Bo yacos/gopma o6yueHns
fi‘:lm“o' POB / IPAKTHYECKUX nclg[:l;;;n
No ;eﬂae(ﬁif 3aHATHI / 1abopaTop- 04HO 3204HO
MBI) - HBIX padoT
MUILTHHBI Inemenmol npakmuue- 2020-2021 2019-2021
CKOUl NO020OMOGKU.
3ausarue Ne 1 HOEYCK K
Onpefenesne MOMEHTa J;ip?{%%
Paznen 1 HHECPIMHA TEJIa JTUHAMU- paGote
«Du3nde | 4eCKUM METOIOM.
CKHE Dnemenmsl  npakmu-
1 | OCHOBBI YecKoil n0020Mmo6Ku: 2 2
MEXaHUK | HAYYUTHCS ONPENEIATh
H» MOMEHT VHEPLIU
CIUIOIIHOTO AMCKa (Iu-
JUHAPA) CO IIKHUBOM U
MOJIYYEHHOE  OIBITHOE




Haumeno-
BaHUe pa3-
naena (re-
MBbI) THC-
IUIJIAHBI

Ne m Ha3zBanme ceMuHa-
POB / IPAKTHYECKHX
3aHATHH / J1abopaTop-
HBIX padoT
Inemenmeol npakmuue-
CKOll NOO20MOBKU.

Bun Te-
KYLLIEero
KOHTPOJISI

KoJi-Bo uyacoB/opma o0ydeHust

OYHO

3204HO

2020-2021

2019-2021

3HAYEHUE CpPaBHUTH C
TEOPETUYECKUM.

3agarue Ne 2
OrnpenenieHne  yckope-
HHUSI CBOOOJHOIO maje-
HUS TIPU TIOMOIIN Ma-
TEMATHYECKOTO  MasT-
HHKa Inemenmul
npaKkmuueckou  noo-
20MOGKU:  HAYYUTHCS
OTIPENICTIATh YCKOPECHHE
CBOOOJHOTO IAaJICHUS C
IIOMOIIBIO  MaTeMaTH-
YEeCKOro MasiTHUKa |
MOJIyYUEHHOE  OMBITHOE
3HaUEHUE CPaBHUTH C
TEOPETHYCCKUM.

Jomyck k
nabopa-
TOpPHOH
pabote

Pazpgen 2
«Mouie-

KyJIsIp-

Has u-
3UKa "
TEPMO-

JOAHAMMU-
Ka»

3anatue Ne 3
Onpenenenue  yaenb-
HOH TENJIOEMKOCTHU
TBEPJAOrO TeJIa U U3Me-
HEHHUS SHTPONMHUH H30-
JIMPOBAHHOM CHUCTEMBI.
Dnemenmsl  npakmu-
YeCKOU N0020MOGKU:
HAYYUTHCSI OTPEACIATh
VACIbHYI0  TEIUIOEM-
KOCTb TBEPIOTO Tela W
U3MEHEHUsI  SHTPOIHHU
W30JIMPOBAHHOM CHUCTe-
MBI

Jonyck
nabopa-
TOPHOU
pabote

Paznen 3
«IIIeK-
Tpu4e-
CTBO n
Mar-He-
THU3M»

3ansatue Ne 4
Onpenenenue  compo-
TUBJICHUSI U YIEIHHOTO
CONPOTHUBIIEHUS MOCTH-
KoM YHWTCTOHA. Jne-
MeHmbl npakmuye-
CcKoll nO020Mo6KuU:
03HAaKOMHTBCS C TIpHe-
MaMH pacyera H HC-
MOJIb30BaHUs Pa3BETB-
JIEHHBIX Ilenedl IOCTO-
SSHHOTO DJIEKTPUYECKO-
ro TOKa.

Jonyck
nabopa-
TOPHOM

pabote

Sausrue Ne 5
Onpenenenue ko3¢ ¢u-
HUEHTA II0JIe3HOro Ach-

Jonyck
nabopa-

TOpHOH




Haumeno-
BaHUe pa3-
naena (re-
MBbI) THC-
IUIJIAHBI

Ne m Ha3zBanme ceMuHa-
POB / IPAKTHYECKHX
3aHATHH / J1abopaTop-
HBIX padoT
Inemenmeol npakmuue-
CKOll NOO20MOBKU.

Bun Te-
KYLLIEero
KOHTPOJISI

KoJi-Bo uyacoB/opma o0ydeHust

OYHO

3204HO

2020-2021

2019-2021

CTBUSL TpaHcopmaTopa
U KoddunreHTa
Tpancopmanuu. Ie-
MeHmbl npakmuye-
cKoul n0020mMo6KuU:
03HAKOMUTHCSI C TMPHUH-
[AIIOM  JOEUCTBHA WU
YCTPOMCTBOM  TpaHC-
dopmartopa,  ompee-
JUTh €ro K.I.J. U KO-
s durment Tpanchop-
MaIuu.

pabote

3ansatue Ne 6
[TpoBepka 3akoHa Oma
JUISL TISTTH TIEPEMEHHOTO
TOKA. Onemenmul
npakmuueckou  noo-
20MOGKU: OTIPEIICIICHNC
WHAYKTUBHOTO, eM-
KOCTHOI'O U  00mIero
conpotuBnenus. IIpo-
Bepka 3akoHa Oma i
ey MMePEMEHHOTO TO-
Ka.

Homyck k
nabopa-
TOpHOH

pabote

Paznen 4
«OnTuka
n
aToMHas
buzukar»

3anstue Ne 7
Onpenenienne  ITUHBI
BOJHBI U JHEPruu
KBaHTa W3JIy4eHHs Ta-
30Boro Jsazepa JII'-75.
Dnemenmol  npaxmu-
YecKoll  n0020MOGKU:
U3IY4YCHUST  Ta30BOTO
nazepa JII'-75.

Jomyck k
nabopa-
TOpHOH

pabote

3anstue Ne 8
OnpeneneHne KOHIIEH-
TpallMd  HEU3BECTHOTO
pacTBopa MpU MOMOIIU
(hOTO2IEKTPOKOIOPH-
METpa. Inemenmui
npaKmuyeckoii - noo-
20MO6KU:  HAYYUTHCS
OIpECaACIIATD KOHIICH-
Tpalliii HEU3BECTHOTO
pacTBopa TpU TTOMOIIH
OOKa.

Jonyck
nabopa-
TOPHOM

pabote

3ausarue Ne 9
Urorosoe 3ansarTue

YT
ompoc




Ne u Ha3BaHue cemuna- | BuaTe- Kou-Bo yacos/hopma o0yuennst
Hauwmeno- POB / IPAKTHYECKHX Kymero
o o KOHTPOJIA

BaHue pas 3aHsTHI / 1aGopaTop- - 04HO 3209H0
Ne naena (re-

MBI) JHC- HBIX padoT

IHUILIHHBI Inemenmol npakmue- 2020-2021 2019-2021

CKOIl NOO20MOBKU.

HUtoro 16 8

3.3.1 CopepkaHue MPaKTUYCCKUX 3aHITHIA MO JUCHUIUIMHE, B TOM YHCIIC JIEMEHTOB IMpaK-
TUYECKOW MOJATOTOBKH, CTPYKTYPUPOBAHHOE 10 PA3EiIaM C YKa3aHUEM OTBEJIEHHOI'O Ha HUX KOJIU-

4eCTBa aKaICMHUYCCKHUX YaCOB U BU10B 3aHATHIH:

Ne 1 Ha3BaHHe ceMHHA-

Buja Texymero

Kou-Bo yacoB/ ¢gopma o0yueHus

Haumeno- | pop / mpakTuyecKux 3a- KOHTpO.Is R
N B;:ﬂ';eng' HSATHIi / 1260PATOPHBIX :
MBI) JHC- paGOT
IHILTHHEI dnemenmeul npakmuue- 2020, 2021
CKOU NOO20MO0B8KU
[IpakTuueckoe 3ansTHE No YerHsli ompoc
1.
Kunematuka MarTepu-
aJIbHOM TOYKH. JlmHaAMMu-
Ka MaTepUaIbHON TOYKH.
JluHaMyKa  Bpalaresb- 2
Paszen 1 HOTO JBWDKCHUA. Ie-
«Du3nye | MeHmMbl NPAKMUYECKOU
CKHE n0020MoO6KU:  OCBOUTH
1 | ocHoBBI | MaTtepuan  (pU3HYECKHUE
MEXaHHK | OCHOBBI MEXaHUKHU
W» [IpakTHyeckoe 3aHsATHE | YCTHBIH ompoc
No 2.
Konebanuss wu  BoJHA.
Onemenmsl npaxkmuye- )
CKOUl nO020MoeKu:
OCBOUTH Marepuasn ¢u-
3UYECKHE OCHOBBI MeXa-
HUKH
Pasnen 2 | [IpakTHyeckoe 3aHATHE | Y CTHBIH onpoc
«Mone- No 3.
KyJsip- DNEeMEHThl  MOJIEKYJIsIp-
Had (H- | HO-KMHETUYECKOH  Teo-
3UKa W | pUM M CTaTHCTHYECKOU
TepMO- | ¢u3uku. SIBieHus mnepe- )
JINHa- koca. PeanpHBI Taz u
MHKa» KUJKOCTb.  Inemenmol
npaKmuueckoii  noozo-
2 MO6KU: OCBOWTHL Mare-
puan MosekyisipHas (hu-
3UKa U TEPMOJIMHAMHKA
[IpakTuyeckoe 3aHsATHE | YCTHBIE onmpoc
Ne 4,
TepMoanHamMuka. )
Onemenmsl npaxkmuye-
CKOUl nO020MO6KU:

OCBOUTHL MaTCcpHall MO-




Haumeno-
BaHHe pa3-
Ne neJia (Te-
MBI) JHC-
IHUILJIMHbI

Ne n HazBanue ceMuHa-
POB / IPaKTHYECKHUX 3a-
HATHH / 1a00pPaTOPHBIX
pador
Inemenmut npakmuue-
CKOIl R0020MOBKU

Bua Texymero
KOHTPOJISt

Kou-Bo yacos/ ¢gopma o0yueHus

OYHO

2020, 2021

neKynspHas (Qu3MKa U
TEPMOIMHAMUKA

Paznen 3
«OIek-
Tpuye-
CTBO n
MarHe-
TU3M»

[IpakTuueckoe 3aHsATHE
Ne 5.

DJIEKTpOCTaTUKA. JIEK-
TPUUECKUH TOK. ie-
MEHmbl NPAKMUYECKOU
n0020MOGKU:  OCBOUTH
MaTepuai JIEeKTPUIECTBO
Y MarHeTU3M

VYeTHbll onpoc

[IpakTueckoe 3aHsATHE
Ne 6.

Maruertusm. nemenmot
npaKkmuueckou  noo2o-
mMO6Ku: OCBOUTb Mare-
puan dJIEKTPUYECTBO U
Mar"HeTus3m

VYcrHBI onpoc

[IpakTryeckoe 3aHsATHE
Neo 7
DNEeKTPOMarHuTHOE  H3-
Jy4yeHue u cBer. ie-
MEHMmbl NPAKMUYECKOU
n0020Mo6KU:  OCBOUTH
Marepua dJIEKTPUIECTBO
U MarHeTHU3M

VerHsli onpoc

Paznen 4
«OnTnka
u
aToMHas
¢buzuka»

IIpakTHueckoe 3aHATHE
Ne 8

ONEeMEHTBl Y4YEHHS O
CTPOEHHHM aToMa. Aie-
MEHmbl NPAKMUYECcKou
no020mo6Ku:  OCBOUTH
MaTepuai JIEKTPUIECTBO
1 MarHeTusM

VerHslit onpoc

[IpakTHueckoe 3aHsATHE
Ne 9.
Hrorosoe 3ausarue

VerHsiit onpoc

Htoro

16

3.4 CoxeprkaHue CaMOCTOATENbHON pabOThl 0OYUYaIOMIMXCS MO AMCUUIUIMHBI, CTPYKTYpPHUPO-
BaHHOE I10 pa3/iesiaM C YKa3aHHEeM OTBEJCHHOI'O Ha HUX KOJIMYECTBa aKaJIeMUYECKUX YacOB U BUJOB
CaMOCTOSITENIbHON PabOTHI:

Ne

HaumenoBanue pazaesia
(TeMbl) TUCHUNITTHHBI

Bua camocrosiTesbHOI pa-
00ThI

Kon-Bo yacoB /popma 00yuennst

2020, 2021 2019-2021

10



: g
o o
1 3akperieHue MPOUJIEHHOTO
Pazgen 1 «®usnueckue marepuana. llojroroska K
OCHOBLL MEXALIKID 7abopaTOpHBIM  paboTam. 17 31
BeinosiHeHne  gomarHero
3aJaHusl.
2 | Pazmen 2 «Moekyisip- | 3aKkperuieHHe MpPOHICHHOTO
Has (u3uKa U TepMoau- | Matepuana. lloaroroBka k
HaMHUKa»» nabopaTopHbIM  paboTtam. 17 30
Bremmonnenue — qomaiHero
3a/1aHMsl.
3 | Pazmen 3 3aKkperuieHue TMPOUICHHOTO
«DIeKTpUYecTBO M Mar- | MmaTepuana. I[loaroroBka k
HETH3M» nabopaTopHbIM  paboTam. 17 30
BreimonHenue — qomaiiHero
3a/IaHusl.
Pasnen 4 3akperieHue MPONJICHHOTO
«Onrtuka u atomHas ¢u- | matepuana. [loaroroBka k
3UKa» 7a00paTOpHBIM  paboTaM. 16,7 30,7
BrimosiHeHne  gomamiHero
3aaHusl.
[ToaroroBka Kk MPOMEKYTOUHON aTTeCTallU 27 9
KOHTaKTHEIE 9achl HA MPOMEKYTOUHYIO aTTECTALUIO 1,3 13
HUtoro 96 132

4. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHMSI U1
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIIUXCA ITO JUCHUTIJIMHE
CamocrodrenbHas paboTa 00y4aroUXcs M0 AUCHUILTIHE 00eCIeunBaeTCs:

Ne pazpena quc-
HUIIIMHBI. Bua
CaMOCTOSITE/Ib-

HaumenoBanue
y4eOHO-MeTOANYeCKHX MaTepHaJIoB

KoianuyecTBo B 0H0-
JHMOTeKe / CChLIKA

) Ha ObC
HOM padoThI
Paznmen 1 «®@usu- |1) dusuka. Mexanuka u mMonekymsipHas ¢usuka : Mero-|https://e.lanbook.co
YEeCKUE OCHOBBI  |mu4eckue ykazanus / coctaButenu E. I'. banenko, A. I'.\/m/book/148578
MEXaHUKU» Moxpueuu. — Ilepcuanosckuii : Jlonckoit I'AY, 2020.
— 40 c. — Tekcr : anekTpoHHbIH // JIaHb : 3JE€KTPOHHO-
O6ubnuoreyHas cucrema. — URL:

https://e.lanbook.com/book/148578 (mata oOpameHus:
26.05.2023). — Pexxum jocTyma: Uit aBTOPU3. MOJIh30Ba-
TeJIei.

2) UBanos, 1. B. COopHHK 3a7a4 110 KypCy OCHOBBHI (pH-
3UKU U Onodusuku : yuyebHoe nocobue / V. B. VBaHoB.
— 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekcr : 3JeK-
TpOHHBII // JlaHb : 3MEKTPOHHO-OMOIMOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/210920 (mata o6pa-
menus: 26.05.2023). — Pexxum poctyna: uisi aBTOPH3.
I0JIb30BATEIEH.

https://e.lanbook.co

m/book/210920
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Ne paznena nuc-

IUIIIMHBI. Bua

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoanuyecTBo B 0H0-
JHOTEKE / CCBLIIKA
Ha 9bC

3) ®usnka : METOINYECCKHE YKa3aHUsI U 3aIaHus ISl KOH-
TposibHOM paboTsl / coct.: E.I'. banenko, B.B. Manako.
IlepcuanoBckuit  : Jonl'AY, 2015. 61 c -
http://ebs.rgazu.ru/index.php?g=node/4742 (mara oGpa-
mennst: 26.05.2023). — TeKCT : 2IeKTPOHHBII.

http://ebs.rgazu.ru/in

~|dex.php?g=node/474

2

4) buodusuka: METOAMYECKHE YKa3aHUS U 3aIaHus IS
KOHTpoOJIbHOU paboTel / cocT.: E.I'. banenko, B.B. Mana-
ko. — Ilepcuanosckuit : Jonl'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (mara obGpa-
meHust: 26.05.2023). — TekcT : 3JeKTPOHHBII.

http://ebs.rgazu.ru/in
dex.php?g=node/473
5

5) Ueanos, U. B. OcHoBbI husuku U OHOPHU3HMKH : ydueO-
Hoe nocoowue / 1. B. IBaHOB. — 2-¢ 3., UcHp., JIOI. —
Cankrt-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — TekcT : 3aeKTpoHHbIM // JlaHb : 3JIeK-
TPOHHO-OMOIMOTEeYHAs cucTema. URL:
https://e.lanbook.com/book/210917 (mara oOpamicHwus:
26.05.2023). — Pexxum joctyma: Uit aBTOPU3. MOJIb30Ba-
TEJICH.

https://e.lanbook.co
m/book/210917

6) OrmpeneneHre MOMEHTa WHEPLUU TBEPAOTrO Tena Ju-
HAMUYECKHUM METOJIOM : MeTtoandeckue ykazanus / E.T.
banenko, T.}O. TapycoBa. — IlepcuanoBckuii : Jlon['AY,
2014. — 22 c. - http://ebs.rgazu.ru/index.php?q=node/4741

(mata oopamenus: 26.05.2023). — TeKcT : 3JeKTPOHHBIHA.

http://ebs.rgazu.ru/in
dex.php?g=node/474
1

7) OnpeneneHne yCKOpeHHUE CBOOOIHOTO MAICHHSI C I10-
MOIIbI0 MAaTEMaTHYECKOTO MasiTHUKA: METOJIMYECKUE yKa-
3anusi / E.I'. banenko, T.}O. Tapycosa. — Ilepcuanos-
CKUU : Houl"'AY, 2014. 20 c.
http://ebs.rgazu.ru/index.php?g=node/4603 (mata oO6pa-
mernst: 26.05.2023). — TekcT : AIeKTPOHHBIH.

http://ebs.rgazu.ru/in

_|dex.php?g=node/460

3

Paznen 2 «Moue-
KyJsipHas (pu3uKa
Y TePMOJUHAMU-

Ka»

2) NBanos, 1. B. COopHuUK 33734 10 Kypcy OCHOBBI (u-
3UKH ¥ Omodu3uku : yuyeOHoe mocodbue / M. B. MBaHOB.
— 2-e usn., ucnp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — TekcT : 2JeK-
TpOHHBIH // JlaHb : 2MEeKTpOHHO-OMONIMOTEUHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/210920 (mara o6pa-
menust: 26.05.2023). — Pexum poctyna: uisi aBTOPH3.
10JIb30BATEIEH.

https://e.lanbook.co
m/book/210920

3) ®uzuka : METOJUYECKHE YKa3aHUsI U 3aJJaHusl 111 KOH-
TposbHOM paboTsl / coct.: E.I'. banenko, B.B. Manako.
[lepcuanoBckuit : doul'AY, 2015. 61 c. -
http://ebs.rgazu.ru/index.php?g=node/4742 (mara oOGpa-
menust: 26.05.2023). — TekCT : 2IeKTPOHHBIN.

http://ebs.rgazu.ru/in

~|dex.php?q=node/474

2

4) buodwusuka: METOAMYECKUE YKA3aHUS U 3aJaHUS IS
KOHTpOJIbHON pabotel / coct.: E.I'. banenko, B.B. Mana-
ko. — Ilepcuanosckuit : Jonl’'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (mara oGpa-
menust: 26.05.2023). — TekcT : 2JIeKTPOHHBIN.

http://ebs.rgazu.ru/in
dex.php?g=node/473
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http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4603
http://ebs.rgazu.ru/index.php?q=node/4603
http://ebs.rgazu.ru/index.php?q=node/4603
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735

Ne paznena nuc-

IUIIIMHBI. Bua

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoanuyecTBo B 0H0-
JHOTEKE / CCBLIIKA
Ha 9bC

5) Ueanos, 1. B. Co0pHHK 3a1a4 110 KypCy OCHOBBHI (hu-
3UKU U Onodusuku : yuebHoe mocobue / VM. B. VBaHOB.
— 2-¢ u3n., uctp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c. — ISBN 978-5-8114-1349-2. — Tekcr : 31ek-
TpOHHBIN // JIaHb : 3MEKTPOHHO-OMONIMOTEYHAsT CUCTEMA.
— URL.: https://e.lanbook.com/book/210920 (mata oGpa-
menust: 26.05.2023). — Pexxum nmoctyma: sl aBTOPH3.
10JIb30BATEIIEH.

https://e.lanbook.co
m/book/210920

Paznen 3
«DJIEKTPUYECTBO
U MarHeTU3M»

2) Usanos, 1. B. Co0pHHK 3a1a4 110 KypCy OCHOBBI (hu-
3UKU U Onodusuku : yuebHoe mocobue / VM. B. VBaHOB.
— 2-¢ u3n., uctp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekcr : 37ek-
TpOHHBIN // JIaHb : 3MEKTPOHHO-OMONMMOTEYHAsT CHCTEMA.
— URL: https://e.lanbook.com/book/210920 (mara oOpa-
menust: 26.05.2023). — Pexxum poctymna: Juisi aBTOPH3.
MOJIb30BATEIICH.

https://e.lanbook.co
m/book/210920

3) dusuka: MeToANYECKUe yYKa3aHUs U 3aJaHusl Ui KOH-
TposbHOM paboTsl / coct.: E.I'. Banenko, B.B. Manako.
[lepcuanoBckuit  : Jonl'AY, 2015. 61 c -
http://ebs.rgazu.ru/index.php?g=node/4742 (mara oGpa-
menust: 26.05.2023). — TeKCT : 2IeKTPOHHBI.

http://ebs.rgazu.ru/in

~|dex.php?q=node/474

2

4) buodusuka: METOAMYECKUE YKA3aHUS W 3aJaHUs JUIs
KOHTpoJIbHOU paboTel / cocT.: E.I'. banenko, B.B. Mana-
ko. — IlepcuanoBckuii : Jonl'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?q=node/4735 (mata oOpa-
menust: 26.05.2023). — TekcT : 3JeKTPOHHBII.

http://ebs.rgazu.ru/in
dex.php?g=node/473
5

5) UBanos, U. B. OcHoBbI (u3nku U OHOGU3UKH : y4ueo-
Hoe mocooue / M. B. UBanoB. — 2-e w3., Ucmp., 100, —
Cankr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — Tekcrt : >nexTpoHHbI // JIaHp : 3mek-
TPOHHO-OMOMHOTEeYHAs cucrema. URL:
https://e.lanbook.com/book/210917 (mara oOpamieHus:
26.05.2023). — Pexxum jmocTyma: Uit aBTOPU3. MOJIh30Ba-
TEJICH.

https://e.lanbook.co
m/book/210917

Pasnen 4
«OnTrka U aToM-
Has pu3nKa»

2) UBanos, 1. B. C60pHHK 3a1a4 10 KYpCY OCHOBHI (hu-
3UKU U Onodusuku : yuyebHoe nocobue / V. B. BaHoB.
— 2-e usn., ucnp. — Cankr-IlerepOypr : Jlans, 2022. —
128 ¢. — ISBN 978-5-8114-1349-2. — Tekcr : 37ek-
TpOHHBIH // JlaHb : 2MEeKTpOHHO-OMONIHMOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/210920 (mata o6pa-
menus: 26.05.2023). — Pexxum poctyna: uisi aBTOPH3.
10JIb30BATEIEN.

https://e.lanbook.co
m/book/210920

3) ®dusuka: MeToANYECKHUe YKa3aHUs U 3aJaHus ISl KOH-
TpoapHOU pabotel / cocT.: E.I'. banenko, B.B. Manaxo.
Ilepcuanosckuit  :  Jonl'AY, 2015. 61 c. -
http://ebs.rgazu.ru/index.php?g=node/4742 (mata oGpa-
menust: 26.05.2023). — TekcT : 2JIeKTPOHHBIN.

http://ebs.rgazu.ru/in

~|dex.php?a=node/474

2

4) buodwusuka: METOAMYECKUE YKA3aHUS U 3aJaHUS IS

http://ebs.rgazu.ru/in
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https://e.lanbook.com/book/210920
https://e.lanbook.com/book/210920
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
https://e.lanbook.com/book/210920
https://e.lanbook.com/book/210920
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4735

Ne paznena nuc-

IUIIIMHBI. Bua

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoanuyecTBo B 0H0-
JHOTEKE / CCBLIIKA
Ha 9bC

KO.

— llepcuanoBckuii :
http://ebs.rgazu.ru/index.php?g=node/4735 (mara obGpa-

menust: 26.05.2023). — TekcT : 3JeKTPOHHBII.

KOHTpOJIbHOU padoTsl / coct.: E.I'. Banenko, B.B. Mana-|dex.php?g=node/473
Jlonl’AY, 2015. — 39 c. -|g

TEIICH.

CHUCTEMA.

IIeK-
URL:

5) UBanos, U. B. OcHoBbI (usuku u buodusuku : yueo-|https://e.lanbook.co
noe nocobue / U. B. UBanoB. — 2-e mu3x., ucmp., xom. —|M/book/210917

Cankr-IlerepOypr : Jlanp, 2022. — 208 ¢. — ISBN 978-
5-8114-1350-8. — TekcT : anekrponHbii // Jlanp :
TPOHHO-OMOIMOTEeUHAS
https://e.lanbook.com/book/210917 (mata oOpaleHus:
26.05.2023). — Pexum mocTyma: Ui aBTOPHU3. MOJIb30Ba-

5. ®OH/J] OLLEHOYHBIX CPEJCTB JJ1s1 IPOBEJEHUSI IPOMEKYTOYHOM
ATTECTALIMM
5.1 [lepeyeHb KOMNETEHIMIT C YKa3aHHEM 3TANoOB NX (GOPMUPOBAHUS B IpoIlecce

0CBOEHHs 00pa30BaTEJIbHOI IPOrpaMMBbl

Howmep/ Clyi s fo B pesynbrare u3ydenus yaeOHON TUCIATUTMHBI 00 YYarOIIAECs JOIDKHBI:

WHCKC Il >Tan
TMETCHIMH (WK e | >Tan Il >ram

KOMIIE- Sacth) iats VMETE HasbIk 1 (1111) O1IBIT

TCHIINH JCATCIBbHOCTH

OIIK-2 | cioco6HOCTRI0O ¥ | OcHOBHBIC TMOHS- | Micrionb30BaTh  OCHOB- | Biiaymets METOJIaMH1
TOTOBHOCTBIO TUsA, (QU3NYECKHUE | Hble IpUeMbl 00pabOTKHU | SKCIIEPUMEHTAIBHOTO
KCII0JIh30BaTh SIBJICHUSI, OCHOB- | 9KCIIEPUMEHTAIIbHBIX UCCIICIOBaHMS B (hU3H-
OCHOBHBIE 3aKO- | HBI€ 3aKOHbl W | JAHHBIX; PEIIaTh THUIIO- | K€ (mmaHupoBaHue,
Hbl €CTECTBEHHO- | MOJIETTM MEXaHU- | BI€ 3aJlayd 1O OCHOB- | TIOCTAHOBKa M 00pa-
HAyYHBIX JIUCIU- | KU, SJIEKTPUYECTBA | HBIM pazfenaM (pu3uku; | 00TKa SKCIEpUMEHTA);
IuH B mpodec- | 1 MarHeTusMma, | OObSICHUTh ~ OCHOBHBIE | HCTIOJIb30BaHUS oc-
CHUOHAJIbHOU Jes- | KoneOaHuit U | Ha0Mro1aeMble  TIPUPOJ- | HOBHBIX oOmIedu3nye-
TENBHOCTH, TIPH- | BOJH, KBAHTOBOW |HbIE M TEXHOTEHHBIE | CKHX 3aKOHOB M TPHH-
MEHATH METOJbI | QU3UKH,  CTaTH- | ABIEHUS M S(PQPEeKThl ¢ |IUIOB B BaKHEHUIIUX
MaTeMaTU4ecKo- | CTUYECKON (u3u- | mo3uiuit dbyHIaMeH- | TPAaKTUYECKUX TPHUIIO-
ro aHaiM3a U MO- | KM W TEPMOJIMHA- | TANBHBIX  (DU3UYECKHX | )KEHUSAX; MPUMEHEHUS
JETMPOBAHUS, MUKH;  TPAHUIIBI | B3aUMOJICUCTBUIN;  HC- | OCHOBHBIX METO/IOB
TEOPETUYECKOr0 |HUX  MNPUMEHHMO- | TOJKOBBIBATH cMbICT | hU3uKo-

U DKCIIEPUMEH- | CTH, NpUMEHEHUE | U3NUECKUX BEIUYUH M | MATEMaTUYECKOTO
TaJbHOTO WCCIIe- | 3aKOHOB B  BaX- | IOHSATHI;  3aMUCHIBATh | aHANIM3a AJIA PELICHUS
JIOBAHUS HEUIUX TPaKTH- | yDaBHEHHS I (PU3NUe- | €CTECTBEHHOHAYYHBIX
YECKUX MPUIIOKE- | CKUX BEJIIMYMH B CHUCTE- | 3a7ad.
HUSX. me CU.

OIIK-3 | cnocobnocThio | OcHOBHBIE (u3u- | Paborate ¢ mpubopamu | [IpaBunbHOM dKCIuTya-
WCIIOJTh30BaTh YECKHE BEJIMYHMHBI | 1 000pPYJOBAaHHWEM CO- | TAIIMM OCHOBHBIX TPH-
3HaHUS O COBpe- |1 ¢uznueckue | BpeMeHHOU (u3nyeckoit | 6opoB u 00opyaoBa-
MEHHOM (u3Huye- | KOHCTAHTBHI, uX | 1a00OpaToOpuu; HCIOJb- | HUSI COBPEMEHHOH (u-
CKOM KapTUHE | OTIpe/ICIICHHE, 30BaTh METOJBI (pr3uye- | 3Mdeckoil  jaboparo-
MHpa, TMPOCTPAH- | CMBICI, CITOCOOBI M | CKOTO " (UBUKO- | pUU;  MCIOJIb30BaHUS
CTBEHHO- €AUHUIBI HUX W3- | XUMHYECKOTrO. METOJIOB (hHU3HUECKOTO

14



http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
https://e.lanbook.com/book/210917
https://e.lanbook.com/book/210917

Howmep/

CopeprxaHue KoM-

B PE3YyIbTaTC N3YYCHUA y"’-ICGHOfI JAUCITUILIMHBI o6yt1a10umec;1 JOJIKHBI:

WHCKC 1 5Tan
MIETCHITUH (WK €€ | 5Tan Il aTan
KOMIIe- HaBbik 1 (111) ormbIT
4acTu) 3HaTh YMeTh
TEHITUH JICSITEIILHOCTH
BPEMEHHBIX  3a- | MepeHusl; (¢yHJa- MOJICIIMPOBAHUS Ha

KOHOMEPHOCTSIX,
CTPOCHHMM BelIe-
CTBa JUIsl IIOHU-
MaHHs  OKpyXKa-
IOIETO0 MHpa H
SBJICHUN TIPUPO-
Ibl

MEHTaJIbHbIE  (HH-
3UYCCKUE  OIBITHI
U UX POJib B pas-
BUTHHM HAyKH,
Ha3HAYCHHE u
1110)7050017000 5 SDI (917 &
CTBUS Ba)KHEHILINX
Gbu3nvYecKkux Mpu-
OOpOB.

ITPAKTHUKE.
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5.2 OnucaHue Noka3areJieil U KpUTepUEB OLIEHMBAHUS KOMIETEHIMIi HA Pa3JIMYHbIX

Tanax ux (popMUpPOBaHUsI, ONUCAHHE IIKAJ OLlEeHUBAHUA

5.2.1 Onucanue MKAaJIbl OLeHUBAHUS C(POPMHUPOBAHHOCTH KOMIIETEHIHIi
KOMHCTCHL{I/II/I Ha PA3JIMYHBIX JTallax UX (1)OpMI/Ip0BaHI/I$I OLCHHUBAIOTCA IIKAJIOHN: «OTJIMYHO»,
«XOPOIIO», KYJOBICTBOPUTEIBHO», KHEYIOBICTBOPUTEIHLHO» B (POpPME SK3aMEHA U «3aYTCHOY, «HE
3a4TeHO» B (JOpMeE 3ayeTa.

5.2.2 Onucanune nokasareseil 1 KpUTepUEB OLlEHMBAHUS KOMIIeTeHIMIi HA pa3/ny-
HBIX 3Tanax ux (POpMHPOBAHUS

Pezynomam 06y-

Kpumepuu u noxazamenu oyeHueanus pe3yinsmamog 00y4enus

«Hey0oenemeo- | «y0061emeopu-
yenus «xopouio» «OMIUYHO»
pumenvHo» menbHo»
no oucyuniune
«He 3a4MmeHo» «Gaumeno»

| 3Tan ®parmentapsabie |Henosunble 3Ha-| Chopmuposannsie, | CdhopMupoBaH-
3HATh OCHOBHBIE |3HAHMSI OCHOBHBIX |HHSI ~ OCHOBHBIE| HO cojiep;Kalue| Hble W CHCTeMa-
MOHATHSI, pU3MYe- |MOHATHH, (QU3U-|MOHATUS, (U3H-|0TAebHbIE IPO0e-| THYECKHE 3HAHUS
CKHE SIBJICHUS, YECKUX SIBJICHUS, |YECKUE SIBJICHUS, |JIbl 3HAHMS OCHOB-|OCHOBHBIE IOHS-
OCHOBHBIE 3aKOHBI |OCHOBHBIC 3aKOHBI | OCHOBHBIE 3aKO-|HBbIE MOHATUA, (u-|THsA, Qusnyeckue
U MOJEIIM M€Xa- |M MOJEIM MeXa-|Hbl U MOJENU|3UYECKUE SIBJICHUS, |ABJICHHUS, OCHOB-
HUKH, JIEKTPUYE- |HUKH, DJIEKTPUYE-|MEXAHUKH, 3JIEK-|OCHOBHBIE 3aKOHBI UM |HbIE 3aKOHBl U
CTBa U MarHeTU3- |CTBAa U MarHeTU3- | TPUUYECTBA U |MOJAEIIM MEXaHUKH, | MOJCIH MEXaHH-
Ma, KojieOaHuii 1 |Ma, KOJIeOAaHWH | |MarHeTu3Mma, KO- |3JIEeKTPHYECTBa U|KHd,  DJEeKTpuye-
BOJIH, KBAHTOBOI |BOJIH, KBAHTOBOM |JIe0aHMII M BOJIH,| MarHeTU3Ma, KoJie-|CTBa U MarHeTH3-
(bU3UKH, CTATH- (M3UKH,  CTaTH-|KBAaHTOBOW (pH3u-|O0aHM M  BOJIH,|Ma, KoJIeOaHUH u
CTHYECKOH (u3U- |CTUYECKOW (PHU3U-|KH, CTATUCTHYE-|KBAaHTOBOW (DU3MKH, | BOJIH, KBAHTOBOM
KH U TSPMOJMHA- |KU U TEPMOJIMHA-|CKOW (PU3UKH U |CTATHCTUYCCKOU bu3uku,  craru-
MUKH; TPAHUIIBI MX | MUKW,  TPAHMIIBI | TEPMOJIUHAMUKHY; |(DU3UKH M TEPMOJIH- | CTUICCKOU (PU3HU-
MPUMEHUMOCTH, |UX TMPUMEHHMO-|TPaHHUILIbI VX |HAMUKH;, TPaHUIBI| KM U TEPMOJMHA-
MPUMEHEHHUE 3a- |CTH, TMPUMEHEHUE|MPUMEHUMOCTH, |UX TMPUMEHUMOCTH, MUKH;  TPAHUIIBI
KOHOB B BR)KHEI- |3aKOHOB B BaXK-|IPUMEHEHUE 3a-|IPUMEHEHUE 3aKO-(UX MNPUMEHUMO-

X NpaKTUic-
CKHUX IPUIIOKCHHU-

HEWIIUX IPaKTH-
YECKUX IPUTIOKE-

KOHOB B  BaX-
HEWIIUX IPAKTU-

HOB B Ba)KHEWUIINX
IIPAKTUYECKUX TIPHU-

CTHU, IMPUMCHCHUC
3aKOHOB B BaX-

sx. (OIK-2) HUsIX. [/ OTCyT-|4ecKuX  TPHUIIO-|JIOKCHUSIX. HEHIIUX IPaKTH-
CTBHE 3HAHMI KEHUSAX. YECKHUX MPUIIOXKE-
HUAX.
Il 5Tan ®parmenTapHoe |B menom ycnem-|B mesiom ycnemHoe, | YcnemHoe M CH-
Ymernb ymenue lcrnosb- Hoe, HO He CH-|{HO coAep:kaiiee OT-|CTeMaTH4ecKoe
HCIIONB30BaTh OC- |30BaThb OCHOBHBIC|CTeMATH4YeCKoe |/ejbHble Mpolesbl | ymeHue lcnoss-

HOBHBIE TIPHEMBI
00paboTKH IKCIIE-
PUMEHTAJTbHBIX
JAHHBIX; peIIaTh
THIIOBBIE 3a1a4H
110 OCHOBHBIM pa3-
nenam (pU3HKY;
OOBSACHUTH OCHOB-
HbIE HaOIrI0gae-
MBbIE TIPUPOIHBIC U
TEXHOTEHHBIE SIB-

MIPUEMBI o0pa-
OOTKH  3KCIIEepH-
MEHTAaJIbHBIX
JMaHHBIX; pelaTh
TUIIOBBIE  3a/1auu
o OCHOBHBIM
paznenam  pusn-
KU, OOBSICHUTH
OCHOBHBIE
HaOJI01aeMbIC

IIPUPOJTHBIE u

yMeHue lcmob-
30BaTh OCHOBHBIE
npuemMsl  0Opa-
O00TKH 3KCIepu-
MEHTAIBHBIX
TaHHBIX; pelIaTh
TUTIOBBIC 3a/1a4U
1o OCHOBHBIM
paznenam  ¢Gu3u-
KH;  OOBSCHHUTH
OCHOBHBIC

ymenue lcnons3o-
BaTh OCHOBHBIC TIPH-
€MBI o0paboTku
AKCTIEPUMEHTAITb-

HBIX JaHHBIX; pe-
aTh THUIIOBBIE 3a-
a4l TI0 OCHOBHBIM
pazgenaMm  (U3HKY;
OOBSCHUTh  OCHOB-
Hble HaOIIOaeMble
MPUPOJTHBIE W TeX-

30BaTh OCHOBHBIC
npueMbl o0paboT-
KA  DKCIICPUMECH-
TaJIbHBIX JTAHHBIX;
pemiath THIIOBbIC
3a/la4¥l 10 OCHOB-
HBIM  pasjeiam
busuku;  00BsC-
HUTh  OCHOBHBIE
HaOJIF0JacMbIe

MIPUPOJTHBIE "
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Pe3ynomam 00y-

Kpumepuu U nokaszameiiu OUCHU6AnUsA pe3)ibmanoe 05yuenuﬂ

«Heyooeemeo- | «yooenemeopu-
yenus P meTbHO «opouto» «OMIUYHO»
no oucuyuniune

«HE 3a4Mmeno» «Gaumeno»
neHus ¥ 3p(eKThl | TeXHOTeHHbIE HabIt01aeMbIe HOTEHHBIEC SIBJICHUS | TEXHOTECHHbBIE $IB-
c mo3unuid GyH-  |ABIEHUS ©  3(- | IPUPOIHBIC u|u 3pGdEeKTh ¢ To3u- |IeHUS U dP(HEKTHI
JaMEHTAJbHBIX (eKThI C MO3UIIMI | TEXHOTCHHbIE Uit dbynnamen-|c no3uuui pyH-
(u3nvecKuX B3a- |(QyHIAMCHTAIb- |SBJACHUSA W J(Q-|TalbHBIX  (HU3HYC-|JaMCHTAIbHBIX
UMOJICUCTBUI; HbIX (U3NYECKUX |(PEKTHI C MO3UIUHI |CKUX  B3auUMOJeH- | pusndeckux B3a-
HCTOJIKOBBIBATh B3aUMOJCHCTBUM; |(DyHIAMEHTaIb- |CTBHUM; HCTOJIKOBBI- | MIMOJICHCTBHIA,
cMbICH Qu3nye- HCTOJIKOBBIBaTh  |HBIX (DU3MUYECKUX|BaThb CMBICT (DU3H-|UCTOIKOBHIBATD
CKUX BEIMYMH U |CMBICTT  (pU3HUe- | B3aUMOJICHCTBUH; |9eCKUX BEIUYHH H|CMBICT  (u3HUe-
MOHSTHI; 3aMKChI- |CKMX BEJIMYMH U |MCTOJIKOBBIBATh |MOHATUN;  3alMChl-|CKUX BEIUYUH U
BaTh ypAaBHEHUsI  |MOHSATHH;  3amu-|CMBICI  (pu3ude-|BaTh ypaBHEHUs JUISI |[IOHSATHH;  3aIu-
Ui GU3MYECKUX |ChIBaThb  ypaBHE-|CKMX BEIUYMH U |(U3UYECKUX BEJH-|ChIBaThb  ypaBHe-
BEJIMYUH B CUCTE- |HUA U1 Gu3nde- | MOHATUM; 3anu-|4uH B cucteme CU. |(Hus s duszmde-
me CH. (OIIK-2) |ckuX BeJMYMH B|CHIBATh YypaBHe- CKMX BEJIUYUH B

cucreme CU. /
OrcyrcrBHE YyM™me-

HHS 11 pu3nde-
CKHX BEJIMYHUH B

cucreme CU.

HUH cucteme CU.
1 >Tan ®parmventapHoe |B mesom ycnem-|B mesiom ycnemmnoe, | Ycnemsoe u cu-
Baaners HaBbI- | IpUMeHeHHE HOEe, HO He CH-/HO CONMPOBOKIAIO-| CTEMATHYECKOE
KaMM SKCIIepH- HABBIKOB JKCIIe- | cTeMaTHYecKoe | Iieecsi OTAeJbLHBLIMH | IPUMEHeHne
MEHTQJIBHOTO UC- |PUMEHTAILHOTO | HPHMEHEHHE OIIMOKAMHM TIpHMe-| HABBIKOB  JKCIIe-
clieoBaHMs B Q- |HMCCIENOBAaHUS B |IKCIIEPUMEH- HeHHne HABBIKOB | pPUMEHTAJILHOTO
3uKe (MIaHupoBa- |(pusuke (TUIAHU-|TaJBLHOTO WCCIIE-|3KCIEPUMEHTAIBHO- |MCCIICIOBAaHUS B
HUE, IOCTAaHOBKA U | pOBaHME, II0CTa-|I0BaHUS B (U3H-|TO HCclefoBaHUs B|(dusuke (TU1aHu-
o0paboTKa 3KCcrie- |HOBKa W 00paboT-|ke (mIaHupoBa-|pusnke (IMIAaHUPO-|pOBAaHHME, TIOCTa-
pUMEHTA); UC- Ka O9KCIIepUMEH-|HHEe, MOCTAaHOBKAa|BaHHE, ITOCTAHOBKA|HOBKa M 00paboT-
MI0JIb30BAHUA OC- |Ta); HCIOJIb30Ba-|H o0OpaboTka|u o0paboTKa 3KCIe-{Ka 3KCIepUMEH-
HOBHBIX O0IIeH- |HUS  OCHOBHBIX |9KCIIEPUMEHTA); |pPHUMEHTA); UCMOJb-|Ta); HCIOIb30Ba-
3MYECKUX 3aKOHOB |00MIEe(hU3NICCKHX |HCIIOB30BAHMS |30BaHUS OCHOBHBIX | HHS OCHOBHBIX
Y MPUHITUIIOB B 3aKOHOB W TIPUH-|OCHOBHBIX 00-|o0medu3nyeckux  |00mePpU3nISCKUX
BOKHEHIIINX MpaK- |[IUIIOB B  BaX-|MEPU3NUESCKUX |3aKOHOB W TIPUHIU-|[3aKOHOB W TIPUH-
TUYECKUX MPUJIO- |HEUIINX TMPaKTU-|3aKOHOB M TMPHH-|TIOB B Ba)KHEWIIUX |[IUIIOB B Ba)KHEH-
KCHUSX; PUME-  |YECKUX TMPHIIOKE- |IIMIIOB B  BaX-|MPAKTHUYECKUX TMPHU-|IMUX  IPAKTHYE-
HEHUS OCHOBHBIX |HUSAX; TPUMEHE-|HEeWIIUX MPaKTH-|JOXKEHUSIX; TPUMeE-|CKUX MPHUIOKEHU-
METOJIOB (U3HUKO- |HHUS  OCHOBHBIX |UECKUX  IPHJIO-| HCHHS OCHOBHBIX | 5IX; TIPUMEHEHUS
MaTEeMaTHYeCKOrO |METOJOB (PU3UKO- |’KEHUSAX; MpPHUME-|METOAOB  (PU3UKO-|OCHOBHBIX METO-
aHaJIM3a JUIsl pe-  |MaTeMaTHYeCKOTO |HEHUS OCHOBHBIX |MATEMAaTHYECKOTO  |JIOB du3nKo-
IIICHHSI €CTECTBEH- |aHalM3a M pe-|MeTOA0B (M3HKO-|aHalu3a Ui pelle- | MaTeMaTH4eCKOro
HOHAYYHBIX 3/1a4. | [ICHUS €CTe- |MaTeMaTHYeCKO- |HHS €CTeCTBEHHOHA-|aHAM3a IS pe-
(OIIK-2) CTBEHHOHAYUHBIX |TO aHalu3a [JIs|Yy4HBIX 3a/1a4. HICHUS ecTe-

3amad. /| OTCyT-|perieHus  ecre- CTBEHHOHAYYHBIX

CTBHE HABBIKOB  |CTBEHHOHAYYHBIX 3a/ad.

3a/1ad.

| 5Tan ®parmenrapsabie |Henounble 3Ha-| Chopmuposannsie, | CdhopMupoBan-
3HaTh OCHOBHBIC |3HAHMSI OCHOBHBIX |[HHSI ~ OCHOBHBIC | HO colep:Kallye Hble W CHCTeMAa-
¢usnueckue Be- | PuU3NUYECKUX Be-|(PU3NYECKHE Be-|0THAe/IbHbIE IPO0e-| THYeCKHE 3HAHUS

JUYUHBI U PU3u-
YECKUE KOHCTaH-

JUYMH U (usnye-
CKHE€ KOHCTAHTHI,

JUYUHBI U (U3H-
YECKUE KOHCTaH-

Jbl 3HAHMSI OCHOB-
HBbIE dusnueckue

OCHOBHbIE  (hu3H-
YECKHE BEIMYMHBI
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Pe3ynomam 00y-

Kpumepuu U nokaszameiiu OUCHU6AnUsA pe3)ibmanoe 05yuenuﬂ

«Heyooeemeo- | «yooenemeopu-
yenus P meTbHO «opouto» «OMIUYHO»
no oucuyuniune

«HE 3a4Mmeno» «Gaumeno»
ThI, X OIIpe/ie- |UX OIpeAeseHHe, |Thl, UX OIpele-|BeIuYuHbl U (Hu3u-|u buznueckue
JIEHUE, CMBICII, CMBICJ, CIIOCOOBI|[JICHHE,  CMBICH, |YECKHE KOHCTAHTHI, |[KOHCTAHTHI,  HUX
CHOCOOBI M €IU- |M EeAMHMIIBI HX|CIIOCOOBI M €AH-|UX  OIpeesieHue, | ONpeeieHue,
HUIIBI UX U3Me-  |U3MEpeHUs, (yH-|HUIBI UX H3Me-|CMBICT, CIOCOOBI M |CMBICHI, CIOCOOBI
penus; pyHa- JaMeHTalbHble  |peHHs;  (yHIa-|eIUHUIBl HX H3Me-|U EAUHMIBI UX
MEHTAJIbHBIE PU- |(PU3NYECKUE ONBI-| MCHTANbHBIC (U-|peHus; (yHIaMeH-|u3MEpeHus; QyH-
3UYECKUE OMBITHl |Thl U MX POJIb B|3WYECKUE OIbBITHI|TalbHbIE  (hHU3HUe- | IaMEHTAIbHbBIE
U UX POJIb B pa3- |pa3BUTHH HAYKW;|M UX POJb B Pa3-|CKHE OMNBITHI M WX |(PU3NISCKUE OIBI-
BUTUU HAYKH; * Ha3HAYeHUE U |BUTHM HAyKH; ° |pOJb B DPa3BUTHH|Thl U UX POJb B
Ha3HAYCHUE U MPUHIIMITBL  JIeH- | HA3HAUCHUE Y| HayKH, Ha3Haye- |pa3BUTUU HAYKH;
MPUHLIMIIBI Iel- |CTBUSL  B@KHEW- |IPUHLUIBI  J€i- | HU€ W TPUHIMIGI|: Ha3HAYCHHE U
CTBUS BaKHEU- mUX (PU3NYSCKMX |CTBUS ~ Ba)KHEH- | ACHCTBUS  Ba)KHEH- | IPUHLMIBI  JICH-
X pusndeckux |npubopos. / OT-|mux GU3NYECKUX |IMUX  (U3HYECKUX [CTBUS  BaXKHEH-
prodopOB. CyTCTBHE 3HAHMIT |[TPHUOOPOB. puoOpOB. X  (PU3NISCKUX
(OIIK-3) puOOpPOB.
Il 5Tan ®parmenTapHoe |B menom ycnem-|B mesiom ycnemiHoe, | YcnemHoe 4 CH-
YMmerb paboTath ¢ |[yMeHHe paboTaTh|HOe, HO He CH-|HO coJepsKailee OT-|CTeMaTHYecKoe
npudopaMu 1 ¢ mnpubopamMu U |cTeMaTHYeCKoe |JeJbHble IpPo0esbl| yMeHne padoTaTh

obopymoBanueM |o0OpyqOoBaHHMEM |yMeHHMe paldoTaTh|yMeHHMe paboTaTh c|Cc mpubopamMu U
COBpEMEHHOU (PpH- |COBpPEMEHHOMN ¢ mpubopamu u|mpubopamu u 000-|000pyIOBaAHHEM
3UuYecKoil 1abopa- |(pusuveckor Ja-|00OpyJOBaHHEM |pPYAOBAHHUEM COBpE-|COBPEMEHHOMN
TOPHH; UCTIOJIL30- |OOpaTOpuu;  HC-|COBPEMEHHOU MEHHOM ¢dusnye- | pusmdeckoi  Ja-
BaTh METOJbI pU- |MONB30BaTh  Me-|(puU3nMUeckol Ja-|ckoil naboparopuw;|OopaTopuu;  uc-
3U4YecKOro ¥ pu- |Toabl (hU3MYECKO-|OOpaTopuu; HC-|UCIONB30BAaTh  Me-|TOJIb30BATh METO-
3HUKO- ro u (QU3UKO-|MONBb30BaTh Me-|TOAbl (PUIUYECKOTO bl (PUINYECKOTO
XUMHYECKOTO. XUMHAYECKOTO. /| TOMBI buzmnye- |u busuKo- | U busuKo-
(OIIK-3) OtcyTcTBHE YyMe-|CKOTO U (DU3MKO- | XUMHYECKOTO. XUMHYECKOTO.
HM XAMHWUYECKOTO.

Il 5Tan ®parmenTapHoe |B mesiom ycmemr-|B meiom ycmemsoe,| Ycnemsoe M cH-
Baanerb HaBbI- | IpUMeHeHHE HOe, HO He CH-|HO COINPOBOKIAIO-| CTEeMATHYECKOE
KaMH [IPaBUJIb-  |HAaBBIKOB  IIPa- | CTeMaTH4yecKoe |Ineecsl OTAeJIbHbIMHU |[IPHMEHEeHUe

HOM DKCIUTyaTa- |BWJIBHOM OJKCIUTY- | PUMeHeHHe OMMOKAMH TPUMe- | HABBIKOB npa-
LM OCHOBHBIX aTallii OCHOBHBIX |[TPABHJIBHON HKC- | HEHHe HABBIKOB | BIUIbHON  9KCILTY-
puOOpoB U 000- |MpUOOPOB U 000-|TIyaTallikl  OC- |TIPABUJIBHOM  9KC-|aTallMl OCHOBHBIX
pyIOBaHHS CO- pYIOBaHUS  CO-|HOBHBIX MpHOO-|IUTyaTallid OCHOB-|NPHOOPOB U 000-
BpeMEHHOU (u- |BpeMeHHON  (u-|poB U 000pyno0-|HBIX HpHUOOPOB U |pyHOBaHUS co-
3u4yeckol 1abo-  [3uyeckoi  1a0o-|BaHMS COBPEMEH-|000pYHOBaHMS  CO- |BpeMEHHOW (u3u-

paTopuu; uc-
ITOJIb30BaHUS Me-
TOZOB (pu3HUe-
CKOT'O MOJICJIMPO-
BaHMS Ha Mpak-
tuke.(OIK-3)

paTopuM; UCHOJIb-
30BaHUsl METOJOB
¢bu3znyeckoro Mo-
NEINPOBaHMs  Ha
npaktuke./  Ot-
CYTCTBHE HABBI-
KOB

HOM (u3nueckoit
naboparopuu;
HCIIOJIb30BAHHUS
METO0B (hH3nYe-
CKOTO MOJICTTUPO-
BaHUs Ha TIpaK-
THKE.

BpeMEHHOU (usnue-
CKO#l nabopatopuu;
WCTIOJIh30BaHUS MeE-
TOJIOB (hU3HUECKOTO
MOJICIIMPOBAaHMS Ha
MIPaKTUKE.

yeckou jabopato-
pHH; HUCIOJIb30Ba-
HUSA METOoAOB (¢u-
3UYECKOr0 MoJe-
JUPOBAHUS Ha
IIPAKTHKE.
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5.3 TunoBbIe KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAJIbI, HEO0X0UMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMeHMii, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XaPAKTEPU3YIOIIUX
3Tanbl (JOPMUPOBAHNS KOMIIETEHIMI B NMpoiecce 0CBOEHUsI 00Pa30BaTe/JbHOI NMPOrpaMmMbl
Texyiuit KOHTPOJIb YCIIEBAEMOCTH 00ECIEYNBAET OLIEHUBAHUE X0/Ia OCBOCHHUS JTUCUUIUTUHBI,
1 BKJIFOHACT yCTHbII>'I OIpoC, TECCTUPOBAHUC, TMCbMCHHBIC KOHTPOJIbHBIC pa6OTBI.

Bonpochl 1 gonmycka W 3alUMTHI JIaDOPATOPHOIl PadoThI: ompeaeleHHe MOMEHTA
HHEPUHH TBEPAOI0 TeJIa JTMHAMHYECKMM METO10M
1) 3anummte GopMyiy U AalTe ONMpeaesieHUE YIJIOBOTO MYTH, YIIIOBOH CKOPOCTH M yIJIOBOTO

YCKOPEHHUSI.

2) B kakux emuHHIIAX U3MEPSETCS YIIIOBOH MyTh, YTII0Basi CKOPOCTh U YIJIOBOE YCKOpEHHE?

3) MHaiite onpeaeneHre abCOIIOTHO TBEPIOTO TEla.

4) Hanumute GpopMysly M [aiiTe ompejeneHuss MOMEHTA HHEPIMH, MOMEHTA CHJIbI, MOMEHTA
HUMITYyJIbCa.

5) B kakux eMHUIAX U3MEPSAIOTCS MOMEHTBI MHEPIHUH, CHJIbI H HMITYJIbca?

6) Hamummre hopMymnb! 715 OMpeaeTeH:s. MOMEHTA HHEPLMH CILIOMIHOTO MUIMHIPA (TUCKA) 1
mapa

7) 3amummTe OCHOBHOM 3aKOH JMHAMHKM BPAIIATENbHOTO JBHKEHHS

8) Cdopmynupyiite 3aK0H COXpaHEHHS MOMEHTA HMITYJIbCA.

9) 3anummure hopmyty 1T KHHETHYECKOH SHEPTHH BPAIIATENLHOTO ABMKEHUS TBEPIOrO Tea
U Tejla, KaTAIIerocs M0 TOPU30HTAIbHOMN MTOBEPXHOCTH

10) Hanmummte opMyIIb! CBA3M YTIOBBIX M THHEHHBIX BEIHUHH

11) BeiBenuTe TeopeTHUECKyI0 U ONBITHYIO padoume (GOpMyIbl s ONpeNeIeHHs MOMEHTA
MHEpLUN.

OIIK-2 CnocoOHOCTBIO M TOTOBHOCTBIO HCIOJIB30BATh OCHOBHEIE 3aKOHBI C€CTCCTBCHHOHAYY-
HBIX AUCHUIIIIMH B HpO(i)GCCHOHaHBHOﬁ ACATCIBHOCTH, IMIPUMCEHATE METOAbI MATEMATHYCCKOI'O
AHAJIN3a U MOACIIMPOBAHUS, TCOPCTHUYCCKOTI'O U SKCIICPUMCHTAJIbHOT'O HCCIICAOBAaHUA

3HATh OCHOBHBIC TOHSTHUS, (U3MUECKHE SBICHUS, OCHOBHBIC 3aKOHBI M MOJEIH MEXaHUKH,
ANEKTpUYECTBA U MAarHeTU3Ma, KojJeOaHUl 1 BOJIH, KBAaHTOBOW (PM3UKH, CTATUCTUYECKON (U3U-
KM ¥ TEPMOJMHAMUKH; TPAHUIIBI HX TIPHMEHHUMOCTH, TPUMEHEHUE 3aKOHOB B BAXKHEHIINX TpaK-
THUYCCKHUX MPHUIIOKCHHUAX, OCHOBHBLIC (1)PI3I/I'-I€CKI/I€ BCINYHNHBI 1N (1)I/I3I/I‘-ICCKI/IC KOHCTaHTHhI, HUX
OIIpeZIeTICHUE, CMBICI, CIIOCOOBI M €IWHMIBI UX W3MEpeHHs; (QyHIaMEHTaIbHbIE (U3UUECKHE
OIIBITBI U UX POJIb B PA3BUTHUU HAYKHW; - HA3HAUCHHUC W IMPHUHIIHUIIBLI I[CI\/’ICTBI/ISI Ba)KHEHIITNX (1)I/I3I/I-
YEeCKUX MPUOOPOB.

OIIK-3 CrnocoOGHOCTBIO HCIOJIBb30BaTh 3HAHUS O COBPEMEHHOW (PU3MUECKOW KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOEHUH BEILECTBA JUIsl TOHUMAaHUS OKpY-
KAIOILET0 MUpPA U SIBJIEHUH MPUPOJIBI

3HaTh OCHOBHBIC d)I/ISI/IquKI/IC BCIIMYHUHBI U (bI/I3I/I‘-ICCKI/IC KOHCTAaHTBI, UX OIIPCACIICHUC, CMBICII,
CIIOCOOBI U CANHUIBI NX U3MCPCHUAA, (bYH}IaMeHTaJ'IBHI-Je (i)I/ISI/ILIeCKI/Ie OIIBITBI U UX POJIb B pas-
BUTHUHU HAYKH; * HAZHAUCHUC U IPUHIUIIBI I[CﬁCTBHH BaXKHEUIITHX (I)I/I3I/I"ICCKI/IX HpI/IGOpOB.

BOl'lpOCbI JJIA MOJATOTOBKH K 3a4€Ty

1. Mexanuueckoe npmwkeHne. CkopocTh. Yckopenue. HopmanbHOE M TaHTEHIIMATBLHOE YCKO-
peHue.
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10.
11.

12.
13.
14.
15.
16.

17.

18.

19.

20.

21.

22.
23.
24.
25.

26.
27.

BpamarensHoe nBuxkeHHE aOCOIIOTHO TBepAoro tena. KnHemarndyeckue XapakTepUCTUKU
BpalllaTelbHOro ABMKEHUA. CBSA3b MEKIy KUHEMAaTUYECKUMH XapaKTEpUCTUKAMU MOCTYIIa-
TEJIBHOTO U BPAILATEIbHOTO JBUKEHUN.

3akonbl Hetorona. Cuna u macca. Imnynbsc. 3aK0OH COXpaHEHUs! UMITYJIbCA.

Mexannueckast sHeprus. Pabora. Kunetndeckasi M HOTEHIIMAIbHAS SHEPTUS. YTIIpyras CHuia.
[TorennuaneHast sHeprus AeGOpMUPOBAHHOMN MPYKHUHBI. 3aKOH COXPAHEHUs 3HEPruu B Me-
XaHHKE.

MowmeHT cuiibl. MOMEHT uHepuuu. BeruuciieHne MOMEHTOB MHEPLMH MPOCTHIX Tell. Teope-
Ma lIreitnepa. OCHOBHOE ypaBHEHHME NUHAMMKHU BPALaTEIbHOIO JBHKEHUS. 3aKOH COXpa-
HEHHsI MOMEHTA UMITYJIbCa.

Kunernueckast sHEprus BpalaTeIbHOIO ABUKCHUS.

3aKOH BCEMUPHOTO TAroTeHus. IloreHnmanbHas SHEprus TATOTEHMSL.

Bunpl konebanuii. YpaBHEHHE TrapMOHHYECKHX Koyiebanuil. CKOpOCTh W YCKOpPEHHE NpU
rapMOHUYECKUX KojeOaHMsIX. JJuHaMKuKa rapMOHHUYECKUX KojeOaHuil.

DOHeprusi rapMOHUYECKUX KoseOaHui. MaTtemMaTnyeckuii 1 pU3N4eCKuil MassTHUKU.

Beinyxaennslie konebanus. Pezonanc.

CrnoxeHue OJUMHAKOBO HAIPaBICHHbIX KoyiebaHui. CrojkeHHe B3aMMHO MEepIeHAUKYIsp-
HBIX KOJIEOaHUI.

OO6pa3oBanue BoiH. [lonepeuHsle U MpojosibHBIE BOJHBL. CKOPOCTH BOJIHBI. YpaBHEHUE
IJI0CKOM BOJIHBL. BotHOBOE ypaBHeHHe. CTOSUME BOJIHBI.

WneanbHelii ra3. YpaBHEHHE COCTOSIHUS UACAIBHOIO rasa.

OcCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUUECKON TEOPUH ra30B.

Crenenu cBo6osbl MosieKyil. Pacnipeienenue sHepruu 1o cTeneHsm cBo0o isl. BHyTpeHHss
SHeprus uaeanbHoro rasa. Pabora, copepiaemas ra3om IpH U30npoleccax.

[TepBoe Hauano TepMogUHAMUKHU. TeraoeMKocTh ra3oB. AnuadaTHbIi npouecc. Pabora npu
annabaTHOM Ipoliecce.

[uxn Kapuo u ero KIIJI. [IpuBenennas terora. DuTponus. Bropoe Hauamo tepMmoanHa-
MUKH.

[ToBepxHOCTHOE HaTsKeHHE kuakocred. Popmyna Jlamnaca. CMaunMBaHUE U HECMauyuBa-
Hue. KanwisipHele sBJICHUS.

SBnenus nepenoca. Auddysus, TermionpoBogHOCTb, BHYTPEHHEE TPEHHUE.

3aKOH COXpaHEHMsI INEKTPUUECKOTO 3apsaa. 3akoH Kynona. Dnekrpudeckoe none. Hamps-
JKEHHOCTb 1OJI. [IpuHIUIT CyIIepro3uIK JIEKTPUYECKHX TTOJIEH.
[loTenuman 3MeKTPOCTATHUECKOTO MOJIsA. DKBUIOTEHIMAIbHBIE TOBEPXHOCTU. CBSI3b MEXIY
HaNpsHKEHHOCTBIO U MOTEHIMAJIOM 3JIeKTpudeckoro nois. Pabora mo nepemenienuio 3aps-
JIOB B DJIEKTPUYECKOM II0JIE.
OnexTpoeMKocTh. KoHeHCaTOPBI. DHEPIHs 2JIEKTPOCTATHYECKOTO TOJIS.
Onexrpuueckuid Tok. Cuila ToKa U IJI0THOCTH ToKa. 3akoH OMa. 3akoH J[xoynsa-JIeHna.
PazserBnennsie nienu. [Ipasuna Kupxroda.
MarnuTHoe none. MarautHas nHAYKIUA. 3aKoH Amnepa. MarHuTHoe nose Toka. 3akoH bro-
Cagapa-Jlaruiaca u ero npuMeHeHHe K pacueTy MarHUTHOTO IOJIS.
JlelicTBre MarHUTHOTO NOJIS HAa ABMXKYIIMiica 3apsa. Cuna Jlopenna.
SIBrieHHe 37EKTPOMArHUTHOM MHAYKUMHU (onbIThl Dapazes). 3aKOH 3IEKTPO-MarHUTHOM HMH-

nykuuu. [IpaBuiio Jlenna. fBinenne camonmHAyKuuu. MHIYKTUBHOCTB. SIBI€HHE B3aMMHOU
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UHAYKINH.

28. DHeprus MarHUTHOTO TOJISI IPOBOJHUKA ¢ TOKOM. OOBbeMHas IIIOTHOCTh SHEPTUH MAarHUTHO-
o MOJIS.

29. DnexTpomMarHuTHbIC BOJIHBL. OCHOBHBIC CBOMCTBA JICKTPOMArHUTHBIX BOJH. MHTepdhepeHus
CBETa.

30. dudpakuus cBera u ycnoBus ee Hadbmoaenus. [Ipunnun Ioiirenca-®penens. Judpakunon-
Hasl peuieTKa 1 ee MpUMEeHEHUE.

31. EcrecTBeHHBI M MOJISpU30BaHHBIN cBeT. 3akoH Maitoca. 3akoH bprocrepa.

32. Jlucnepcusi CBeTa U YCIOBUS €€ HAOIIOICHUSI.

33. 3akon byrepa. L{Bera Tein 1 CrieKTpbl MOTJIOMICHUS.

34. TenmoBoe u3nydeHue. M3mydarenbHas W MOTJIOMIATENIbHAS CTOCOOHOCTh. AOCONIOTHO Yep-
Hoe Teno. 3akoH Kupxroda. 3akoHbI TEIIOBOTO U3ITy4EHUSI.

35. ®ororhdext. PoToHBL. YpaBHEHHE DUHINITEIHHA.

36. SAnepnas moaeinb aroma. [loctynarer bopa.

37. BonHoBbI€ CBOWCTBA ArieMeHTapHbIX yacTull. @opmyia e bpoits.

38. EcrecTBeHHas paJuOAKTUBHOCTb. 3aKOH PaInOAKTUBHOTO pacnaja.

39. CocrtaB aTOMHOTO sijipa. SInepHbIe CHIIBI.

40. JTedexT mMacc, SHEPrus CBSA3H, YCTOWIUBOCTD sITIEP

BOl'[pOCLI AJIS MOATOTOBKH K 3K3aMEHY

. Tpaexropus, nyTh, nnepeMenieHne. Bekropa cpeHell 1 MTHOBEHHOM CKOPOCTH, MX BEJIMYMHA U
HaIlpaBJICHUE.

. Bexktopa kacareibHOro, HEHTPOCTPEMUTENBHOIO U ITOJHOTO YCKOPEHHUsI, UX BEJIMYMHA U HaIIpaB-
JICHHE.

. JIBM>KeHHMe MaTepHalbHOM TOYKH IIO OKPYKHOCTH. YTJIOBas CKOPOCTb M YIJIOBOE€ YCKOpPEHHE.
CBs13b TMHEWHBIX U YIVIOBBIX XapAaKTEPUCTUK IBUKEHUS.

. [lepBrIit, BTOpOIt U TpeTuii 3akonbl HetoToHa. Mmnynbsce cuibl. Umnynbe Tena. 3aKkoH W3MEHEHUS
UMITYJIbCA. 3aKOH COXPAaHEHUs MOJHOTO0 UMITYJIbCA U30JIMPOBAHHON CUCTEMBI.

. PaboTa xoHCEepBaTUBHON 1 HEKOHCEPBATUBHOM cuiibl. KuHeTHUECKas U MOTeHIMaIbHAsL SHEPIHsL.
3aKOH COXpaHEHMsI SHEPTUU.

. Onpenenenne MOMEHTa MHEPLMH Telna OTHOcuTeNbHO ocu. Teopema Llltelinepa. Kunernueckas
JHEPIHs BPALLAOILEroCs Tea.

. MOMEHT cuibl 1 MOMEHT UMITYJIbCa BPAILAIOIIETroCs Tejla OTHOCUTENbHO ocu. OCHOBHOE ypaB-
HEHUE AVMHAMHUKHU BPAILATEJILHOTO JBUKECHMS. 3aKOH COXPAHEHHS MOMEHTAa MMIIYJIbCa MEXaHU-
YECKON CUCTEMBI.

. 3aKOH BCEMHUPHOrO TAroteHus. lloTeHnmanbHas »HEPrus rpaBUTALMOHHOTO B3aMMOJIECHCTBUS
JIBYX MaTepuajbHbIX TO4eK. [IepBas u BTOpast KOCMUYECKHNE CKOPOCTH.

. Cuna ynpyroctu. Hanpspkenue. OTHOcUTeNbHASA AeGopManus Ipu pacTsbkeHUU-cxxatuun 06006-
HIeHHbIN 3akoH ['yka ans nedopmanuu pacTspkeHus-cxaTtus. [loreHuuanbHas sHeprus nedop-
MallU¥ PaCTSKEHUSA-CKATHUA.

10. YpaBHenue rapmonndeckux kosnebanuil. [Ipyxunnsiii u puznueckuii mastHuku. [lpuBenennas
niHa pusnueckoro MasTHUKA. [lepuo koneOaHmii.

11. ITonsiTue naeansHoroO ra3a. YpasHenne MenneneeBa-Kianeitpona. 3akon Jlanerona. OCHOBHOE

YpaBHCHHC MOHCKyHHpHO-KPIHCTPI‘ICCKOﬁ TCOpHUU. Kunernueckas OHEPIrusa MOCTYIATCIILHOTO
JABHXKXCHHA 4aCTHUI bl HACAJIBHOI'O Ira3a. CpeJIHeKBaI[paTI/I'-IHaﬂ CKOpPOCTh.
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12. Yucno creneHeid cBOOOABI MOJIEKY Ibl. BHYTpeHHSISI 3HEprus neaabHoro rasa. Pabora ra3oBbix
u3ornporeccos. [lepBoe Hauano TepMOIMHAMUKHY.

13. MonsipHasi TETIIOEMKOCTh. YpaBHeHHe Maiiepa. Anuabaruueckuii mporecc. YpaBuenue [lyac-
COHa, TIOKa3aTelb auadaThl.

14. bapomerpuueckas hopmyna. Pacnipenenenne boiabpimana.

15. JInmuna cBoOOgHOTO MpobOera, yacToTa coyaapeHuii Mosekyn raza. uddys3us B razax, 3akon
Qduka.

16. TemtonpoBogHOCTh. 3aKkOoH Dyphe.

17. Bszkocthb xkuakoctedt (ra3oB). JlamunapHoe TeueHue xkuakoctu (raza). opmyna Crokca ams
CKOPOCTH JIBUYKEHUS IIapHKa B BI3KOU MKHUIKOCTH.

18. TepMoIMHAMUYECKUN M CTAaTUCTUYECKUN CMBICI SHTPONUH. BhipaxkeHue sHTPOINUU Yepe3 cTa-
Tuctuyeckuii Bec. PaBenctro Kiaysuyca. Bropoe Hayaio TepMOJMHAMUKH.

19. Huxn Kapho, ero nuzodpaxenue Ha PV-guarpamme, hopmyna s KIT/I.

20. YpaBuenue, PV-nuarpamma u kputuueckas Temreparypa raza Ban-aep-Baanbca.

21. IloBepxHocTHOE HaTspkeHHe. Dopmyiia Jlamnaca 11 JOMOIHUTEIBHOIO 1aBIEHUS 1101 UCKPUB-
JeHHOU noBepxHocThio. Kanusuispusie siBnenus, popmyna XKiopeHa.

22. 3axon Kynona. HampsskeHHOCTh M OTEHLMAI 3JEKTpocTaTHueckoro nosd. Pabora cun anek-
TPOCTATUYECKOTO MOJIS.

23. OnexrpoemkocTh. [lmockuii konaeHcartop. [lapamiensHoe W MoOcCIeIOBATENIBHOE COCIUHEHUE
KOHJICHCATOPOB. DHEPTrusl 3apsHKEHHOTO KOHIEHCATOopa.

24. Cuna ¥ BEKTOp IUIOTHOCTHU JJIEKTPUUECKOTO TOKA. 3aKOH OMa JUIsl 3aMKHYTOW IIENU U JJIs
yuactka. MomHocts u KII/] ncrounuka toka.

25. Cua Ammepa, ee BeIMYMHA U HarpasliieHue (mpasuio jeBoit pyku). Cuna Jlopenna, ee Beiu-
YMHA U HampaBlieHue. J[BrKeHue 3aps/10B B MATHUTHOM IIO0JIE.

26. MarauTHO€ 1MoJie COJICHOUAA, MPSMOTO U KPYTOBOI'O TOKA.

277. MarHuTHbIN NOTOK. 3aKOH 3JIEKTPOMAarHUTHON MHAYKLIMH, paBUiIo JIeHna.

28. IH1yKTUBHOCTb. DHEPIUs KaTymKku ¢ TOkoM. CaMOMHAYKLMS IPU 3aMbIKAHUU U pa3MbIKaHUU
ANEKTPUYECKON LIETTH.

29. B3zaumuas uaayknus. Tpancdopmarop (MOHMKAIOMIMN U MTOBBIIIAIOIHH ).

30. CBoboaHbIe KOIeOaHHs B SJEKTPHUUECKOM KOHTYpE (3aTyXarolue U He3aTyXarollue).

31. BeiHyX/1eHHBIE KOJIEOaHUS B AIEKTPUUYECKOM KOHType. Pesonanc nanpsixenuit. [lonHoe compo-
TUBJICHHUE JIEKTPUYECKON LIETIN IEPEMEHHOMY TOKY.

32. OTpaxxenue u npeaomiieHne ceeta. [loaHOe BHYTpEeHHEE OTpaKeHHE.

33. Onrnueckas cuwia. @opmysa TOHKOH JINH3HI.

34. Tlonspuzanus cBera. 3akoH Maitoca. 3akoH bproctepa.

35. ludpakuus cBeTa Ha IENU U Ha PEIIETKE.

36. AGcointoTHO UyepHoe Telo. 3akoH cMmeleHus: Buna. 3akon Credana-bonbimMana.

37. Macca, umnyinbsc ¢poroHa. BHemnuit potorddext. YpaBuenue Diinireiina 11 GoTorddexra.

38. 3akoH paguoakTHBHOrO pacnaja. [IpaBuia cMenienus npu anbda- u 6era-pacnazae. Helitpuso.

39. DHeprus cBsA3u U AedekT Macc aapa. TUIbl SAepHBIX peakuuil (3K30TepMUYecKas U HI0TEp-
MHYECKast).

40. DnemenTapHble yacTulbl. Kiaccudukanus no macce: jerkue (JIENTOHBI), CpeJHHE (ME30HbI),

TspKenble (0apuonsl). KBapku.

Tunosoii IK3aMEeHAIMOHHBIN OUJIET

MuHUCTEPCTBO CENbCKOTo X03siicTBa Poccuniickoit denepannn
JloHckoii I'ocynapcTBeHHbIN ArpapHblil Y HUBEPCUTET

3K3AMEHAHHOHHBIP1 BUJIET Ne
ITo mucrnmnae

dakynbTeT

22



Hamnpasnenue noaroToBku

Kypc

Cemectp
1. Tpaekropus, nyTh, nepemelieHue. Bexkropa cpeqHeil 1 MTHOBEHHON CKOPOCTH, UX BETUYMHA
Y HarpaBJICHHE.

2. DneMeHTapHble yacTulbl. Knaccudukamus mo macce: jerkue (JISTOHBI), cpenHue (Me3o-
HBI), TsDKenbIe (Oapuonsl). KBapku

3anaua k OusIeTy

3. YpaBHEHHs IBHKEHUS MaTEpPUAIbLHON TOUKM UMEIOT BUA: X = 2+ 3t, y =1+ 8t — 2t*. Ompe-
JEIUTh MTHOBEHHYIO CKOPOCTh U YCKOpPEHHE Il MOMEHTa BpeMeHH t=3 c.

YTBepxKaeHBI Ha 3acelaHuH KadeIpbl [TpoTokomn Ne oT 201 r.
DK3aMeHaTop
3aBenyronuit kadeapoit

OIIK-2 CriocoOHOCTBIO M TOTOBHOCTBIO HCIOJIB30BAaTh OCHOBHEIE 3aKOHBI C€CTCCTBCHHOHAYYHBIX
JUCHUIIIINH B HpO(i)CCCI/IOHaJII)HOI\/JI ACATCIIBHOCTH, IIPUMCHATH MCTOJbI MAaTEMATUUCCKOI'O aHajin3a u
MOACIIMPOBAHUA, TCOPCTHUYCCKOI'O U SKCIICPUMCHTAJIbHOI'O UCCJICJOBAHU S

YMeTh UCTIONb30BaTh OCHOBHBIE MPUEMbl 00PaO0TKH SKCIIEPUMEHTANBHBIX TAaHHBIX; PEIIaTh TUIIO-
BBI€ 33Jla4¥ MO OCHOBHBIM pazjzienaM (pU3UKH; OOBSCHUTH OCHOBHBIEC HAOJIIOaeMble TIPUPOIHBIE U
TEXHOTeHHbIE sABIEHUS U d(DPeKThl ¢ mo3uuuil QPyHAaMEeHTaIbHBIX (PU3MUECKUX B3aMMOJICHCTBUIL;
HCTOJIKOBBIBATh CMBICIT (PU3WUYECKUX BEIIMYUH U TIOHATUI; 3aIIMCHIBATh YPABHECHUS TSI PUBNICCKUX
BennuuH B cucteme CH; paborats ¢ mpubopaMu u 000pyI0BaHUEM COBPEMEHHON (pu3MvecKoi Ja-
OopaTopum; UCIIOJIB30BATh METO bl (PU3UIECKOTO U MATEMATHYECKOTO MOJICITHPOBAHHS.

OIIK-3 CriocoOHOCTBIO MCITOJIB30BaTh 3HAHHUS O COBPEMEHHOMN (PU3MUYECKOW KapTHHE MHpa, Mpo-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHU BEIIECTBA ISl TOHUMAHUS OKPYKaIOIIEro
MHpa U SIBIICHUN ITPUPOIBI

YMerb pabotath ¢ mpubopamu U 000pYAOBaHUEM COBPEMEHHOU (HU3UYECKOU J1abopaTopuu; uc-
MOJIb30BaTh METO/IbI (PHU3UIECKOTO U (PU3HKO-XUMHYECKOTO.

38}13‘11/[ AJIS MOATOTOBKH K 9K3aMEHY U KOHTPOJIbHBIM paﬁoTaM

1. Onpenenuts 00beM OayioHa, B KOTOPOM HAXOJIUTCA KHUCIOPOJ Maccoil M=4,3 Kr moj
nasiaenueM p=15,2 MIla npu Temnepatype t=27°C.

2. baion BMectuMocThio V=50 11 HarmoHEeH KuciopooM. OnpeaeuTh Maccy KUCIOPO/Ia,
HaxoIIerocs B 6annone npu temneparype t=47°C u nanenuu p=0,11 MI]a.

3. OmpenenuTh TEMIEPaTypy BOAOPOJA, HMEIONIETo IIOTHOCTh p=6 KI/M° MU JABICHUN
p=12,1 MIla.

4. OmnpenenuTh JaBlI€HUE Ta3a ¢ KOJUYECTBOM BEIIECTBA V=2 MOJb, 3aHUMAIOIIET0 00beM
V=6 1 temneparype t=—38°C.

5. Jlma cBapku wu3pacxomoBaH Kuciopon wmaccod mM=3,2 kr. Kakoil mgomkHa OBITh
MUHUMAaJIbHasi BMECTUMOCTb COCYJa C KMCIOPOJIOM, €CIIM CTEHKH COCYy/la paCCUUTaHbl HA J1aBJICHUE
p=15,2 MITa? Temneparypa ra3a B cocyze t=17°C.

6. B 6annon Hakayamu BOJAOPOJ, CO371aB IpH TemmepaType t=6°C naBnenue p=7,73 MIla.
Onpenenutsb MIOTHOCTH ra3a B OayuIOHE.

7. I'py3 Maccoit M=5 Kr magaeT ¢ BbICOTHI N=5 M M NPOHUKAET B TPYHT Ha paccTosiHKue 1=5
cM. OnpeienuTh CPEAHIOI0 CUITY COITPOTUBIIEHUS TPYHTA.
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8. OnpenenuTh MOISAPHYIO Maccy rasa y KoToporo mpu Temmneparype t=58°C u napnenun
p=0,25 MIIa mnoTHOCTS p=4 Kr/™M>.

9. OnpenenuTh WIOTHOCTH BO3ayXa npu Temnepatype t=307°C u naBnennu p=98,1 xIla.

10. JIns cBapku ObLT IPUMEHEH Ta3, HAXOJSIIMICS B 0aUIOHe BMECTUMOCThIO V=25 11 ipu
temneparype 11=27°C u naBnenun p1=20,2 MIla. Onpenenuts Maccy MU3pacXoJ0BAHHOIO Tasa,
eclIu JaBJeHHe Ta3a B OaluIoHe crano p;=4,04 MIla, a Temmneparypa t,=23°C. OrtHocuTenbHas
MOJIEKYJIsIpHast Macca raza My=26.

11. OmnpenenuTh KOJMYECTBO BEIIECTBA V Ta3a, 3aHUMArONIEro o0bem V=2 cm® npu
temneparype 7=241 K u nasnenuu p=1 I'lla.

12. Kakoii ra3z npu gasienuu p=0,808 MIla u temneparype 7=240 K mmeeT mIOTHOCTh
p=0,81 xr/m>?

13. Onpenenuts Maccy MoJiekyibl ammuaka NHs.

14. Onpezenuth IUIOTHOCTh YTIEKMCIOTo Trasza npu Temmeparype t=117°C u naBnenuu
p=202 klla.

15. Ckonpko MOJIEKYNT Ta3a COACPXKHUTCS TMPH HOPMAaJbHBIX YCIOBUSX B KOJIOE
BMectumocTbo V=0,5 i1?

16. CKoJIBKO MOJICKYJI COICPKHUTCS B KHCIOPOIe Maccoid M=2 r?

17. Cuapsn maccoit m=20 kr umeer BUA HuIuHApa paguycoM R=5 cm. CHapsn JeTut co
ckopocThio v=300 M/c 1 Bpamaercs BOKpYT ocH ¢ yactoToit 7=200 c'. BEIYHCIUT KHHETHYECKYIO
SHEPTHUIO CHApAIA.

18. Teno, nMeromee MOMEHT uHepIuH J=>50 kr-M%, Bpamaercs ¢ yactotoit n=10 c¢?. Kaxoit

MOMEHT CHJIBI CJIEeIyeT NMPHIOKUTh, YTOObI YacTOTa BpaIlleHUsl YBEIUYMIACh BJIBoe 3a Bpems t=20
c?

19. MaxoBHK ¢ MOMEHTOM HHepUMH J=60 Kr'M’ HAUYMHAET BpAIIAThCA MO JeHCTBUEM
MomeHTa cuibl M=120 H'M. Omnpenenuts yriioByl0 CKOPOCTb, KOTOPYIO MaxXxOBUK OylIeT UMETh

yepe3 Bpems t=5cC.
20. BBIUKCIIUTE CPEITHIO HEPTUI0 MOCTYIATEIBHOTO IBHKCHUS BCEX MOJICKYJI a30Ta MPH TEMIIe-
parype t=137°C.

OO0pa3en BapuaHTa pacyeTHOr0 3a/1aHUA.

PACYETHOE 3AJIAHUE Nel

YCJIOBHE:

YPaBHGHI/IG JABUXXCHUA MaTepHaHBHOﬁ TOYKH UMCIOT BU/:

X(t)=A+Bt y y(t)=C+Dt-Et* rge A, B, C, D, E — 3a1ar0Tcst U KaKIOTO BapuaHTa. Bpems
t,=0,t,=5¢c,t=3c,

3AJIAHUE:
1. [ToCTpOUTH TpaeKTOPHIO B KoopauHaTax XOy.
2. Berancuts (10 Gopmyie) nepememenne Al B unTepsane Bpemenn At =1, —U y yxazats

ero Ha rpajuke TpaeKTOpUH.

Ucp

3. OHpe,Z[CJ'II/ITB AHAJIMTHYCCKU CPCAHIOKO CKOPOCTh B MHTCpPBAJIC BPEMCHHA At = 1:2 _tl )51

0003HAYUTH €€ HaIllpaBJICHUC Ha rpa(pm(e B IIPOHU3BOJILHOM Maciraoe.

4. OHpe,Z[CJ'II/ITB MIHOBCHHYIO CKOPOCTb |U| B 3aJlaHHBIA MOMEHT BpPEMCHU t 1 0003HAYUTE €€
HaIlpaBJICHUC Ha rpa(bmce B IPOU3BOJILHOM Maciraoe.
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5. Paccunraiite nosHoe a, TaHreHUUAIbHOE 4 M HOPMAJIbHOE %n YCKOpPEHHUs B 33JaHHBII MO-
MEHT BpeMeHH 1.

INPUMEP PEHIEHUSA 3ATAYUA:

Hano:
A=2wm, B=3 m/c, C=1 M, D=8 m/c, E= 2 m/c? 1, =0,t, =5¢C, t=3c
VpaBHEHNS. ABYIKEHHs IPUHUMAIOT B X = 2 +3t, y =148t — 2t

Pemenue:
JI71st MOCTPOCHUS TPACKTOPUH HEOOXOAMMO ONPENEIUTh 3HAYCHHS X, U3 YPaBHCHUU JBIKCHUS B

untepsaie Bpemenn ot i =0 1o T, =5C (pexomennyercs uepes 0,5 ¢) U HONydEHHBIE PE3yIbTATHI
CBECTH B TaOJHILY:

tc)] 0 |05 |1]15] 2 | 25 | 3] 35 | 4 45 5
xm) | 2 | 35 |5]| 65| 8 | 95 | 11 | 125 | 14 155 17
yom) | 1 | 45 | 7| 85| 9 | 85 | 7 | 45 | 1 35 -9

Macmirab 1mo ocsiM X, y BEIOMPAETCS ¢ YIETOM MPEACIbHBIX 3HAYCHUI COOTBETCTBYIOIMIUX BEITUIHH
(cM. Tabmuny):

MI3MeHeHHE KOOPAMHATHL X Xmin = 21 X =17 (n)

H3meHenne KoopauHaThl y: Yrin = 9 Ymx =9 (M)
TIlocmpoenue epaghuxa.
HanecTr Ha KOOPAMHATHYIO CETKY TOYKH MMEPECEUCHUS 3HAUCHHUN X U ) IS KaXI0r0 MOMEHTa Bpe-

MEHHU, yKa3aHHOTO B Tabnuie. CoOeTMHUTh HAHECEHHBIE TOUKH TUIABHOM JIMHUEH (CM. pUCYHOK 1).
0T

+ t t + t t t t {
W 11 12 13 Hy15 18 17 18

Pucynox 1

I onpenensiercs o Teopeme Iludaropa:

1. Iepememtenne AT =T, —
Ar = (AX)2 +(Ay)2 , TIe AX=X, =Xy, Ay =Y, -V,

X =29 =1 X, =17y, =9 _ 3pauenns KOOpJAMHAT COOTBETCTBEHHO B MOMCHThI BPEMCHU =0
u L = 5C (cm. TaGmuy). Takum o6pasom,

AX=17 =2 =15 (), Ay =-9-1=-10 (y), Ar =+15°+10% =18 (m).

BekTop nepememienuss Al - BeKTOp, COSAMHSIONMI HAYAIBHYIO U KOHEYHYIO TOUKH rpaduka (cM.
pHUCYHOK 1).
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- AT

2. [To ompenenenuio cpemHsisi CKOPOCTh U, ZA_t' C yuerom s3mauenmit Ar =18 (m) n

18
At=5(c): vy, = i 3,6 (m/c).

HarnpaByienue cpeiHel CKOPOCTH COBIIAJAET C HANPABICHUEM BEKTOpa mepementenus Ar (cM. pu-
CYHOK 1).
_ o dr
3. [lo omnpenenenno MTrHOBEHHAs! CKOPOCTh U = T
OHa HampaBJIeHa 110 KacaTelIbHOI K TpaekTopuu. B MomenT Bpemeru t =3 (c) Bextop U sBistercs

KacaTeJIbHON B TOUKe ¢ KoopauHaTamu (cM. Tabmuiy) X =11 (M), ¥ =7 (m) (cm. pucynox 1).
Moayiib MTHOBEHHOH CKOPOCTH ompeernsercs mo teopeme [udaropa:

_ [ 2 2
L= UX+Uy , TIe

dx d(2+3t) dy d(+8t-2t?)
T 4t . (m/c)=const, v, at at MPOSKIIMA CKOPOCTH Ha
OCH X U ).

Jlns Momenta BpemeHn [ =3 (C) HpOEKIMHM CKOPOCTH HPHHHMAIOT 3HadeHms: Ux =3 (m/c),

v, =8-4-3=-4 (\/c) (3HaK «-» yKa3bIBaeT, yTo Yy HampaBiieHa B MPOTHUBOIOJIOKHYIO CTOPOHY
MOJIOKUTEIILHOMY HAIPaBJICHHUIO OCH )).

Motynb MrHOBEHHOM cKopocTH v = 3% + 4% =5 (M/c) (cM. pHCYHOK 2)

2 2
4. IlonHoE yckopeHue @ =4/a, +a,

d v, d v,
rae a, = e a, = gt 7 TIPOCKLIMIH YCKOPEHIHS Ha OCH X 1 ).
YuutsiBas, uto Vx = 3 0, =84 (u3 1. 4), monmyyaem:
d(3) d(8—4t)
a =——= O, == —4 2 =
T gt y at (m/c®)=const.

[MomHoe yckopenne a = /0% +4° =4 (m/c?).

10

B v,

& ‘/ a- c’Z‘_ a

i x v,
N 4 E 2N
/| a SONA

1 l/ ‘-E

- o1 1] ] 4 & 2 o (] 1 2 3 4\ 3 16 7 1B
- L}

X \
3 \
=10

Pucynok 2
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JIi1st onpesiesieHusl TaHTeHIIHAIBHOTO &, U HOpMAaJbHOTO @, YCKOPEHWI HEeOOXOAUMO IPEICTaBUTh
CXEMY CKOPOCTEH (pPUCYHOK 2). 3/1eCh ke yKa3aTh IIOJHOE YCKOPEHHE, KOTOPOE HaIPaBIEHO BEPTH-

KalIbHO BHH3, mockoneky 8 =0 a @, pmeer orpunatensuyio Bemmuuny (1.5). TaHreHIuambHOE

a u HOPMAJIBHOE a, YCKOPEHUSA SABJIAIOTCA COCTABIAOIMIUMU ITOJIHOI'O YCKOPCHUA a4 n HaIipaBJIC-

HbI COOTBETCTBEHHO BJI0JIb U MEPIEHIUKYJIIPHO MTHOBEHHOU ckopocTu U (pucyHok 2). OTMmeueH-
Hble yriibl ¢ paBHBI Kak HAaKpecT Jexanme. M3 moao0usi BbIICIICHHBIX TPEYTOJbHUKOB CICIYeT,
4TO:

Uy H Ux
a, =acosa =a—, a,=asna=a—,
L 19

TloacTaBUB 3HAYCHUs YCKOPEHHS M CKOpOCTeH s MoMeHTa Bpemenn (=3 (c): a=4 (w/c?),

v, =3 (m/c), ‘Uy‘ =4 (m/c), © =5 (m/c), momydum:

T

4
a, = 4'3 =32 (m/c?), &, = 4'% =2,4 (m/c?).

[posepka: a = \/arz +a; = \/3,22 +2,4% =4 (w/c?).

BAPUAHTDBI UCXOJAHBIX TAHHbIX:

Bapuanr/ |12 |3 |/4|5|6|7(8[9|10|11|12|13|14]| 15

Jlano

A (M) 31211123 (3|2|1|1|2|3|3|2]|1

Bm/c) [2|/3|4]|5(2|3|4(5/2|3|4|5]2|3]|4

C (m) 112(3(3(21|1{2|3}3|2|1|1]|2]3

DMm/c) |3[3[3(3|4|4|4(4|5|5 |5 |5 |7 |7/|7

EMm/ ) |1|1|1|1]1|1]|1|1j1|1]|1|1]|2]|2]|2
Bapuant/ | 16 | 17|18 |19 |20 |21 |22 |23 |24 |25|26|27 |28 |29 |30
Jlano
A (m) 1 (2 (3 (3|2 (1|1 (2 |3 (3 |2 (1|12 |3
B (m/c) 5 (2 (3 |4 (5|2 (3 |4 |5 ]2 |3 |4 |5 |1 |1
Cm) 3 |2 1 (2 |3 (3|2 |1 |12 |3 |1 |2 |3
D (m/c) 718 (8 |8 [8 |9 (9|9 (9 |10/10|10|10|4 |7
E (m/c?) 2 |2 (2 |2 (2 |2 (2 |2 |2 |2 |2 |2 |2 |1 |2

OO0pa3ubl TeCTOBBIX 3aJaHUMH
Tema: 'apMoHnYecKkue KoJIeOaHUs.

1. Kakas u3 cucrem, n300pakeHHbIX Ha PUCYHKE, HE ABJIIETCS KOJeOaTebHOM?

lwow] D= S
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2. [leproa cBOOOIHBIX KOIEOAHUIN HUTSIHOTO MasiTHUKA 3aBUCHUT OT...
A. Mmaccel Tpy3a. b. wacTotsl konebanuii. B. AIMHBI €r0 HUTH.

3. Ilepuoa cBOOOHBIX KOJEOAHUI HUTSIHOTO MasTHUKA paBeH 5 ¢. Uemy paBHaA 4acToTa €ro Kose-
OaHui?

A. 0,2 T'm. b. 20 I'm. B.5T.

4. Kakoe nepemeIieHne CoBepIaeT Ipy3, KOJIeOMIOIMMICS Ha HUTH 3a OJIUH Mepuoa’?

A. Tlepemerenue, paBHOE aMILTUTY 1€ KOJIeOaHUH.

b. Ilepemerienue, paBHOE HYIIIO.

B. Ilepemenienue, paBHOE IBYM aMILIUTY1aM KOJIEOaHUH.

5. Kak u3MenuTcs nepuoj kojiebaHUii MaTeMaTHYeCKOr0 MasgTHHUKA MPU YBEIIMYCHUH aMILTUTY/IbI
ero kojebanuit B 2 paza?
A. YBenuuutca B 2 paza. b. YMenbmutcs B 2 paza. B. He usmenurcs.

6. Ha pucynke npuBeqeHbl rpadyKi 3aBUCIMOCTH KOOPAMHATHI Tesa OT BpeMeHH. Kakoii u3 rpa-
(UKOB COOTBETCTBYET HE3aTyXAIOIIUM rApMOHUYECKIM KOJIEOaHHUSIM Tea?

x, cM x, CM{ x, €M

0 o—— 0

7. Kak OTHOCATCS IMHBI MaTeMaTHYECKMX MasTHUKOB, €CJIM 332 OJIHO M TO K€ BpeMsl NEpBBIH U3
Hux cosepmaet 20 konebanui, a Bropoit 10 koneGanmii?
A.2:1. b.4:1. B. 1:4.

8. Ilo rpaduky 3aBUCUMOCTH KOOPJIUHATHI MasTHHKA OT BPEMEHHU OINPEACIUTE IMEePUO]] KOJIeOaHui

MasiTHHKaA.
X, cM

5

OIIK-2 CriocoOHOCTBIO W TOTOBHOCTHIO HCIIOJB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUIUIMH B IPO(ECCHOHATIBHOMN EATEIbHOCTH, IPUMEHATh METOAbl MATEMaTHYECKOT0 aHaIN3a U
MOJIETTUPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIILHOTO UCCIIEI0BAHUS

Haswbik: Briagers MeTonaMu 3KCIIEpUMEHTAIBLHOTO HCCHeoBaHus B (pu3uke (TUTaHHMpPOBaHUE, TO-
CTaHOBKa M 00pa0OTKa SKCHEPUMEHTA); MCIIOJIb30BaHUsS OCHOBHBIX OOLIEPHU3NUECKUX 3aKOHOB U
IIPHUHIHUIIOB B BaKHEHUIITIX MPAKTUYCCKUX MMPUITOKCHUAX, TPUMCHCHUA OCHOBHBLIX METOJ0B (1)1/131/1-
KO-MaTeMaTUYECKOT0 aHaIN3a JUIsl PEILICHUSI €CTECTBEHHOHAYYHBIX 3a]a4; IPaBUJIBHOM DKCILTyaTa-
LIMM OCHOBHBIX MPHOOPOB U 000pYIOBaHUSI COBpEMEHHON (U3UUYECKOM JabopaTopuu; UCTIOIb30Ba-
HUS METOJIOB (PU3MUECKOTO MOJEIMPOBAHMS Ha TIPAKTHKE.

OIIK-3 CrocoOHOCTBIO MCITOJIB30BaTh 3HAHHUSI O COBPEMEHHON (PU3MUYECKOW KapTHHE MHpaA, Mpo-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHN BEIECTBA JUIsI TOHMMAHHS OKPYKAIOIIETO

MUpA U SBICHUH TPUPOIBI

Hasspik: Briagets npaBuibHOM 3KCITyaTalnuei OCHOBHBIX TPUOOPOB U 000PY0BaHUS COBPEMEHHON
¢bu3nueckoil 1abopaTopuu; UCIIOIb30BaHUS METO/I0B (PU3HMUECKOr0 MOJIETUPOBAHUS Ha MPAKTUKE.
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~No

1)
2)
3)

4)
5)
6)
7)
8)

9)

OnpezneneHre MOMEHTA HHEPLUH TeJIa JTUHAMUYECKUM METO/I0M.

Omnpenenenue yckopeHusi CBOOOIHOTO NaieHUs MPHU MOMOIIY MaTEMAaTUYECKOTO MAasTHHKA.
Omnpenenenue yaenbHON TEINIOEMKOCTH TBEPOTO Tella U U3MEHEHHS SHTPOIIUU H30JIHPO-
BAaHHOI CHCTEMBI.

Omnpenenenne COMPOTUBICHUS U yETFHOTO COMPOTUBICHUS! MOCTHKOM YHUTCTOHA.
Onpenenenne kod3pduimeHTa moJie3HOro aeucTBus TpaHchopmaropa U kKoddduimeHTta
Tpanchopmammm.

[TpoBepka 3akona Oma Ji71s1 LIeTH IEPEeMEHHOT0 TOKa

Omnpenenenue JUIMHBI BOJIHBI M 3HEPTMU KBaHTA U3JIyuyeHUs ra3oBoro jgasepa JII'-75.
Omnpenenenne KOHIEHTPAMU HEM3BECTHOTO pacTBOPA MPU MOMOIIH (POTOIIEKTPOKOIOPH-
MeTpa.

MeToanuyeckne pa3padoTKHU AJis1 BbINOJHEHHSI JIA00PATOPHOIl padoThI

Bonpocs! k 3amuTe 1a00paTopHOii padoThl

JlaiiTe onpezeneHue SBICHUS IIepeHoca.
Jaiite onpeneneHne TemIonpoOBOIHOCTH.
3anumute 3akoH Pypbe U NOsICHUTE PU3NUECKU cMbIch Ko3(duLmeHTa TenaonpoBoIHO-
CTH.
Haiite onpenenenue 1upQy3um.
3anumure 3akoH OuKa 1 NosAcHUTE (hruzndeckuii cMbIci Kodpduumenta quddysun.
JlaiiTe onpezieieHe BHYTPEHHEr 0 TPeHUsI (BA3KOCTH).
3anumure 3ak0H Hpl0TOHA M TOSICHUTE (PU3HUECKUI CMBICT KOA(PPHUIIMEHTA BI3KOCTH.
JlaiiTe ompeneseHus] KMHEMAaTU4YeCKOM M JIMHAMUYECKON BSA3KOCTH, Kakas CYIIECTBYET
MEXy HUMH CBSI3b?
JlaiiTe onpezieneHre JaMUHAPHOTO U TYpOYJIEHTHOTO TEUEHHS KUAKOCTH.

10) [Jlaiite onpenencHue urncia PeitHonbaca. HanumuTe 3HaueHust ynciia PeliHosbaca npu pas-

HBIX TCUCHHUAX KUAKOCTH.

11) B uem coctout meron Ctokca onpenenenus ko3 uiueHTa BI3KocTu?
12) 3amummre padouyro dopmyy
13) B gem cocrout meron Ilyaseiins onpenencnus kodddurmenta Bs3koctu? Meron ITyaseitns

OCHOBAH Ha JIaMUHAPHOM TCUCHHUU KUAKOCTU B TOHKOM KaITUJIJIAPEC.

14) 3anummre dopmyiy Ilyaseiins.

MMPOBEJIUTE JJABOPATOPHBIV SKCIIEPUMEHT

[leab padoThI: HAYYUTHCS ONPEAETATh KOIPPUIMEHT BSI3KOCTH MeTo10M CToKCa.
IIpuOopsl M MaTepHabl: CTCKISIHHBIN IWUIMHAP Ha IMOJACTABKE C MCCIEAYEMOW KUIKO-

CTbI0, MUKPOMETP, CEKYHI0MED, Tesla chepruuecKor GOpMBI.

Onucanue padoyeil YCTAHOBKH

Pabouas ycranoBka mpeacTaBisieT cOOOM CTEKJISHHBIM LMIMHAP Ha MOJCTaBKe, 3alOJHEH-

HBEIN BSI3KOH KHUIOKOCTBIO C ITIOJABUXHBIMU METKaAMU MJIMHBI a U b.

29



—— B
o -

e =
P o= @

L

- A b

—— — 11—

Fes

- i

puc. 1
BoiBoa padoueii hopMyJibl

Meton CToKca OCHOBaH Ha M3MEPEHUU CKOPOCTH MEAJICHHO ABMKYIIUXCS B KUIKOCTH HE-
OoabIINX Te chepruIecKoit (HOPMBI.

Ha terno, magaroiee B JKUAKOCTH, ICHCTBYIOT TPH CHJIBL:
1) cuiaa TAKeCTH:

F....=mMg

msoic

4
VuuteiBas, uto m = pV, V = 37 r®, mosy4aem:

4
Fnlﬂ.")l(,‘ = Eﬂ r3p g (l)’

rle p - IVIOTHOCTD TeJa.
2) cumiia Apxumena:

Fo=22r'pg (),
3
rae p' - IJIOTHOCTD KUAKOCTH.
3) cuja cONpOTHBJIEHHS, IMIUPHYECKH ycTaHoBJeHHas: ik, CTokcoM:
F., =67nr0  (3),
TJIe U - CKOPOCTh JBUKCHHUS KUIKOCTH,
7 - KO3 HUIIUEHT BA3KOCTH

HpI/I PaBHOMCPHOM ABUKCHUU TEJIa:

7 _ Mpupa
_Cﬂ?‘?p Fm}zm + l:A + Fconp = 0
F ~Fppe +Fa+F,,, =0=
anp = Fm;l»c - I:A
_ [ToxcraBnss B mociennee ypasuenue ¢popmynsi (1), (2) u (3), momyuum:
Fm
puc.2

4 4
6znro=—nxr’ ——zrip’
n 3 P9 3 P9
4 3 i
67177r1)=§77r (p—p' )=

_2rig(p-p)
77_—
9v
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Taxk kak B paboTe onpeaenseM AHAMETp IApPHKa, TO yuTeM, 4yTo d = % . CKkopocTb BBIpa3uM
4yepe3 paccTosHUE, MpoWaeHHOe TeioM | 1 Bpems t IBMIKEHHS Tela OT METKH a JO METKH b :
L= 1— , TOTJa TIOCeHss (POpMyIia TPUMET BH/I;

_(p-pHdigt 4

181

dopmyna (4) sBisercss padodeit hopMyInoi s onpenencHus KodpuIueHTa Bs3-
koctu MeTogoM CTokca.

TlopsinoK BBHINOJHEHNSI PA0OTHI

1) Onpenenute quaMerp mapuka d MHUKPOMETPOM TPH pa3a MO Pa3IHMYHBIM HAIPABICHUSIM U
CpeHee 3HAYCHUE 3aIUIINTE B TAOHUILY.

2) OmnycTuTe MAPUK B MWIHHIP C UCCIACIYEMOM KUAKOCThIO. B MOMEHT MPOXOXKIACHUS METKH
a BKJIFOYHTE CEKYHJIOMEp, 2 B MOMEHT MPOXOXKICHHUSI METKU b oTKirOUmnTE.

3) MH3mepbTe MacuITaOHOM JTMHEHKON pacCTOsSHIE MEXTy METKaMu a u b .

4) 3anecure B TaOiuIly 3HaueHus | u t.

5) Paccuwnraiite 3HaucHne K03 dunneHTa BI3KOCTH M0 hopmyiie (4).

6) BeImosHKTE ONBIT TPU pasa.

Tadauua pe3yabTaToB U N3MepeHuii

Ne omeITa d | t n
1
2
3

OneHKa NOrpemyoCcTH

1) ITorpemHocTh U3MEpPEHUN:
Onpenenum cpeHee 3HaYCHHE
7= M+, +1,
3
Boruncnum cpeHeKkBagpaTUYHYIO OIKUOKY CpEeAHEro apu(pMETHIECKOTO:

— 2 —\ 2 —\ 2
As = |=m) + @1, —n)" + (s —77)
! n(n-1)
r7ie N - YUCJIO U3MEpeHH, N —1- yucno crenexnei CBOOOIbI.
AOCONIIOTHYIO OHIMOKY W3MEPEHHs] A7 ONpeNeNuM KakK MPOU3BENICHHE CPEIHEKBAAPATUUECKOTO

oTkioHeHus AS,; Ha Koo puumrent CTbrofenTa t, KOTOphIi py HagexHocTn o = 0,95, pasen 4,3:

An=t-AS;
OKOHYaTEeNBHBIN pe3yabTaT 3allAIIEM B TAKOM BHUJIE:
n=1n*An

OTHOCI/ITCJ]LHyIO MOrpeHOCThL BBIYHUCJIUM 110 (I)OpMy.HCZ

e =27 100%
7
BBIBO/I:
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Tembl pedepaToB (10KI1210B)

. CBs3b (pM3HKH C APYrUMU HAyKaMHU

. Bce o uenoBeueckom Guormnose

. XapakTepucTuKa OCHOBHBIX HICTOYHUKOB CBETa

. CymHoctp BHemHero ¢poTtodddexra

. Ocobennoctu MHTEpP(PEPEHIINN CBETa

. Maruutsl: cniennduka ux B3aMMOACUCTBUS C APYTUMHU IIPEeIMETaMH
. YCTpOKCTBO MUKPOCKONIA

. Hpl0TOH 1 ero oTKpbITHS B (pU3KKE

. CKopoCTb cBeTa: METO/IbI ONPEIEIICHUS.

. Pesepnopd u ero onbIThI.

. Teopust ynpyrocru.

. MeTroasl ory4eHus OJIyIPOBOJHUKOBBIX IUIACTHH.

. JlelicTBHE MOJIIPU3ALIUOHHBIX IPUOOPOB.

. [loTeps TemII0BOM U 3JIEKTPUUECKOW SJHEPTHH BO BPEMs aBTOIIEPEBO30K.
. PactipocTpanenue paguoakTUBHBIX BOJIH.

. bannmucTuyeckas MEKKOHTUHEHTAJIbHASI pAKETaA.

. [IpuHIMI NEeCTBUS PAAUOAKTUBHBIX JBUTATEIIECH.

. [IposiBIeHuE 3aKOHOB CUJIbI TPEHHUS B IOBCEIHEBHOM JKU3HU YEJIOBEKA.
. MakcBemI 1 ero 3J1eKTpOMarHuTHAsI TEOPUSL.

. CymHOCTb ¥ 3Ha4€HHE TEPMOOOPAOOTKH.

. XapaKTeprUCTHKA TOPCUOHHBIX MOJIEN U TEXHOJIOTUM.

. CriocoObI ymsirueHus: BOJBI.

. DIEeKTPOMarHUTHbBIE BOJIHBI U AJIEKTPOMArHUTHOE U3TyUCHHE.

. [IpuHLUMI NEHCTBUS aKKyMYJIATOPOB

. [lTapoBast MOTHUSA — YHUKAJIBHOE IIPUPOJHOE SIBICHUE.

. DKCIIEPUMEHTAJIbHOE UCCIEOBAHUE JIIEKTPOMArHUTHON MHAYKIIMH.
. OyHKIMOHUPOBAHUE JICKTPOCTAHIINN.

. [IpeoOpazoBanuii 23HEPrUii.

. Mcrionbp30BaHMe 3IIEKTPOIHEPTUN.

. SlnepHas sHepreTuka.

. JlelicTBHE ONTUYECKUX MPUOOPOB.

. OT BOASIHBIX KOJIEC 10 TypOuUH.

. 3HaueHue 3xcnepuMeHToB Hukomsl Tecisbl.

. ConHue Kak MICTOYHUK DHEPTHUU.

. YIbTpa3ByK U BO3MOKHOCTH €r0 IPUMEHEHHSI.

. IlpeacraBienne KapTUHBI MUPA C TOYKU 3pEHUS (PU3UKU.

. SIBieHune paayru ¢ TOUKHU 3peHUsl (PU3UKU.

. DHEprus BOAHBIX HCTOUHUKOB.

. Buibl ICTOYHHUKOB UCKYCCTBEHHOI'O OCBELICHUS.

. I3yuenne Gpu3MKH ¢ MOMOIIbIO KOMITBIOTEPHBIX TEXHOJIOTUH.

O 0 I N DN Db W~

B0 LWL LW LW LW W W W NN NDNODNODNODDNDDNDFE e —
SOOI N DN PP WNONRODOVULOIANWUM P WO OOVOOIANWM P WN—-=O

OueHovHbIe CPeACTBA 3AKPBITOI0 U OTKPBITOI0 THIIA /ISl eJIeHd TeKyero KOHTPOJIs U Mpo-
MEKYTOYHOM aTTeCTAMHU

OIIK-2 Cnocobnocmv u 20mogHOCIb UCNOIb306AMb OCHOBHBIE 3AKOHbL €CHECM6EHHOHAYYHbIX
oucyuniun 6 npogeccuonanbHoil 0eAmenbHOCHU, NPUMEHAMb MemoObl MAMEMAmuUi4ecKo2o

anaiuza u Modeﬂupoeauml, meopemuidecKozo u IKecnepumernmaibHo2o UCCN1e008aAHUA

3aoanus 3axpeimozo muna:
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1. HopMaJbHBIM YCKOPEHHEM MaTepHAJIbHON TOYKH HA3bIBACTCSH:

1) cocraBnsoas BEKTOpa YCKOPEHUs, HAaIIpaBJIEHHAs [0 KacaTeJIbHON K TPAeKTOPUU MaTe-
pUATBHOM TOYKH

2) npousBeACHUE BEKTOPA YCKOPEHUS Ha KOCHHYC YIJla MEXAY BEKTOPOM YCKOPEHHUS U CKO-
POCTBIO

3) mpou3sBeneHrnEe MOJYJI BEKTOpa YCKOPEHHUS Ha BEKTOP HOPMalM K TPACKTOPUU MaTepH-
IbHOU TOYKHU

4) cocTaBisOIIas BEKTOpa YCKOPEHUS, HampaBleHHAs BIOJb MPSIMOMN, NEPIEHIUKYISIPHON
KacaTeJIbHOW K TPAeKTOPUU MaTEPUAIIBHON TOUYKHU

Ilpasunvrwviii omeem:3

2.3aBHCHMOCTH YIJIOBOTO WJIM JIMHEHHOr0 MepeMenieHUsl TOYKH HJIH 3BeHAa MeXaHU3Ma
0T 00001IeHHOI KOOPAUHATHI HA3BIBACTCS |

1) mepeaaToYHbIM OTHOLIEHUEM

2) yriiom AaBieHUS

3) byHKIMEH TOT0KESHHS

4) nepenaTtouHoi GpyHKLIMEN

Ilpasunvuwiti omeem: 3

3. U3MeHeHHe M0JI0KeHUsI B IPOCTPAHCTBE OJHOI0 Tesia (MJIM YACTHIBI TeJ1a) OTHOCH-
TeJILHO JIPYIoro Tejia B pa3ju4Hble (pUKCHPOBAaHHbIE MOMEHTHI BpeMeHH HA3bIBAETCS

1) ynpyroctsio

2) nepeMenieHuEM

3) yCTOMUYUBOCTHIO

4) nedopmarueit

IIpasunvnwviii omeem: 2

4. Beau4unHa, XapaKTepu3ywuiasi MoJioKeHue Tejia B IPOCTPAHCTBE, 3TO:
1) gacrora konebaHuit

2) cuna Amrmepa

3) nmepuon KonebaHu

4) koopauHaTa

IIpasunvuoii omeem:4

5. Kakoe yTBep:kaeHue siBJIseTCS NPAaBWILHOI W HanboJsiee TOUHOH (POpMYIMPOBKO
BTOpOro 3akona Helorona:

1) B uHepIuManbHbIX CHCTEMaX YCKOpEHHE, IPHoOpeTaeMoe MaTepUalIbHOM TOUKOM (TEIOM),
IPSIMO TPOTIOPLHMOHAIBHO BBI3BIBAIOIIEH €ro cuile, COBMAAAeT C HEl MO HalpaBJIEHUIO U 00paTHO
MIPOIMOPLIMOHAJIEHO Macce MaTepualbHON TOUKH (Tena)

2) I3meHeHne uMIysibca Tejla paBHO paBHOJCHCTBYIOIIEH BCeX CHII, IEHCTBYIOIIMX HA HETO

3) JIroboe Teno MOKOMUTCS WM IBUXKETCS TPSMOJIMHEWHO, €CJIM Ha HEro He JCHCTBYIOT HU-
KAaKUE CUJIBI MM JIEHCTBUE BCEX CHUJI CKOMIIEHCUPOBAHO

4) B nHepHMaibHOI cucTeMe OTCYeTa YCKOpeHUe, MpuoOpeTaeMoe TeJIOoM, PaBHO IIPOU3Be-
JIEHUIO IEWCTBYIOIIEH Ha HETO CHJIBI HA Maccy Tena

5) B mro60ii cucteme oTcueTa cymMma BCEX CHJI JCHCTBYIONIMX Ha TEJIO, paBHA MPOU3BEIE-
HUIO €r0 Macchl Ha €ro YyCKOpEHUe

IIpasunvuoi omeem: 1

3aoanus OmKpbvlmozo muna.
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1. SiBneHMe pe3KOro BO3PACTAHHUS AMILIMTYAbI BBIHY:KIEHHBIX KOJe0aHUIl NpH NpH-
O0JIMKEeHUM YACTOThI BHIHYKIAIOIIEH CUJIbI K COOCTBEHHOH 4acToTe K0JIe0aTeJJbHOH CHCTEeMbI

Ilpasunvruviii omeem: pe3oHanc

2.JHTponHell B TepMOIAMHAMUKE Ha3bIBaeTCsl PYHKIMS COCTOSAHHS TePMOJAMHAMMYe-
CKO# CHCTEeMBbI

Ilpasunvhoviti omeem: xapakmepusyrowas cmeneHs (Mepy) Ynopsaoo4eHHOCmu 4acmuy 6 Cu-
cmeme

3. UTo Ha3bIBaeTCs YJIEKTPOCTATHYECKHUM MOTEHI[HAIOM?

Ipasunvuviti omeem: CKANAPHAL IHEPLEMUYECKASL XAPAKMEPUCTNIUKA IIeKMPOCMAMUYECKO-
20 NOJIAL, XapaKmepusyowdas NOMeHYUAIbHYI0 IHeP2Uio, Komopou obnadaem eOUHUYHbIL NOTOHCU-
menvHblll NPOOHDBLU 3apPsi0, NOMEWEHHDIU 8 OAHHYI0 MOYKY NOJIS

4. KonjieHcaTOpOM Ha3bIBAETCs
Ilpasunvhoviti omeem: ycmpoucmeo, npeoHa3HayeHHoe OJisl HAKONAEHUs 3apsadd U dHepeuu
INEKMPUYECKO20 NOJIS

5. Cdopmyaupyiite Teopemy [I'aycca sl 3JeKTPHYECKOr0 MO B BaKyy-
Mme

Ilpasunbnbiti omeem: nOMoK 6eKMOPA HANPANCCHHOCMU INEKMPULECKO20 NOJISL Yepes Jio-
0YI0 3aMKHYMYI0 NOBEPXHOCMb PABEH CYMMe 3apsio08, HAXOOAUWUXCS GHYMPU IMOU NOBEPXHOCU,
O€eIeHHOU Ha Co

6. Cdopmyaupyiite nepsoe npasujio Kupxroga
Ipasunvusiti omeem: ancedpauyeckas cymma moko8 6emeell, CXOOAUUXC 8 KAHCOOM Y3ile
10001 Yyenu, pasHa Hya0

7. BeKTOpOM MAarHMTHO# WHAYKIMH HA3bIBAETCsl
Ipasunvrulii omeem: cun08as XApaKmepucmuKa MazHUmMHo20 noJis

8. sIBJjieHMe CAMOMHAYKIIHH 3aKJII0YAeTCs B
Ilpasunvroviti omeem: 03HUKHOBEHUU UHOVKYUOHHO20 MOKA 8 KAmMyuiKe npu U3MeHeHUuu Cu-
Jbl MOKaA 6 Hell

9. IlepemMeHHbBIIT TOK onpeaeasieTcsl Kak
Ilpasunvhoviti omeem: s1eKMpudecKull MoK, KOMopbwlil ¢ meyeHuem 8pemeHu UsMeHs1emcs no
genuduHe, 00bIYHO U NO HANPABIEHUIO 8 INeKMPUUECKOl Yenu

10. Yto Takoe BOJTHOBasi MOBEPXHOCThH?

Ilpasunvuwiti omeem: no8epXHOCMb, 6Ce MOUKU KOMOPOU KOLeONOMcs 6 00UHAKO8bIX (pa-
3ax, m. e. 9mMo NOBEPXHOCMb PABHBIX (a3

11.  CdopmyaupyiiTe 3aKOH  NPSIMOJMHEiHOr0  pacHpOCTPaHEHHs  CBeTa

Ilpasunvhoviti omeem: 1y céema pacnpocmpansiemcs no NPAMOU JUHUU, eclu cpedd, 8 KO-
MOopotl 3Mo pacnpocmpanerue nPoucxooum, 0Cmaemcs HeusMeHHoU

12. Yro Ha3piBaeTcs Audpakuueii ceera”?

IIpasunvhviti omeem: s61eHUE OMKIOHEHUS C8eMA OM NPAMOTUHEUHO20 HANPABIEHUS PacC-
NPOCMPaHenus Npu NPOXOHcOeHUU 80IU3U NPENAMCIMEUL
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13. Ykaxute HanGo/1ee NPaBUJILHYIO (POPMYIHPOBKY 3ak0oHa Masioca

Ilpasunvnviii omeem: QuauyecKuli 3aKoH, SbIPANCAIOWUL 3ABUCUMOCHb UHMEHCUBHOCMU
JIUHEUHO-NONAPUIOBAHHO20 C8EMA NOCIIe €20 NPOXOAHCOeHUs Uepe3 NONAPU3AmMop Om yena MexHcoy
NIIOCKOCMAMU ROIAPUAYUU NAOATOWe20 c8ema U NoaApU3amopa

14. CnexTpaabHas u3jaydaTejJbHasi CIOCOOHOCTH TeJjla 3TO
Ipasunvuviti omeem: 3Hepeus, uryyaemasi eOuUHuYyell NOBEPXHOCIU Meid 3a 00HY CEeKYHOY
8 eOUHUYHOM UHmMepBae 4acmom uiu OJUH 60IH

15. Yrto 3amaer COOTHOLIEHHE HeONpedeJEHHOCTed B KBAaHTOBOW MeXaHM-
Ke?

Ipasunvnviti omeem: HUMNCHUL npeden 0 NPOUu38edeHUsl CPeOHeK8aAOPAMUYHBIX OMKIOHe-
HUL Napbl KBAHMOBbIX HAOIH00AEMbIX

OIIK-3 Cnocoonocms ucnonn308ams 3HAHUA 0 COBPEMEHHOU PU3UYECKOU KapmuHe MuU-
Pa, nPpoOCMPAHCHIEEHHO-6DEMEHHBIX 3AKOHOMEPHOCMAX, CIPOEHUU GeUleCmea 011 NOHUMAHUSA
OKPYIHCAIOW, €20 MUPA U AGTEHUTI RPUDPOObL

3aoanus 3aKpvlmoco muna.

1. BeKTOpPOM MOJHOr0 nepeMelleHUs1 TOYKH JeGopMUPYEeMOro Tejia HA3LIBAETCSH BeEK-
TOp:

1) coemuustoNMi 1Be TOUKHU HeAe(OPMUPOBAHHOTO TeTa

2) UMEIOIMI HAavYajo B TOYKE Ae(hOpMUPOBAHHOTO TeJa, a KOHEIl B TOW e TO4YKe Henedop-
MHPOBAHHOTO TeJa

3) coenMHSIONMUN IBE TOUKH AePOPMUPOBAHHOTO TeJIa

4) uMeroNIHiA HAYaJI0 B TOYKE HeAe(HOPMHUPOBAHHOTO Teja, a KOHEI[ B TOU ke Touke aedop-
MHPOBAHHOTO TeJa

Ilpasunvroiti omeem:4

2.A0coJI0THast CKOPOCTH TOYKH - 3TO CKOPOCTh:
1)B aOGCOMIOTHOM JBMKCHUH, PaBHAsI TEOMETPUYECKON CyMME JBYX CKOPOCTEH: MEPEHOCHOW M OT-
HOCHUTEJIbHOMN
2)OTHOCHTEIILHO CUCTEMBI KOOpJIMHAT, HEU3MEHHO CBSI3aHHOM c 3emueit
3)OTHOCHUTENBFHO CUCTEMBI OTCUETa, COBEPILAIOIICH TIEPEHOCHOE IBIKCHUE

Ipasunvroiii omeem:1

3. JlaBjieHUE KUAKOCTH, BI3BAHHOE CHJIOH TSKECTH U 3aBHCsIIEe OT IJIyOMHBI, Ha3bI-
BaeTcs:

l)runpocraTudeckoe

2)IMHAMHYECKOe

3)craTuyeckoe

4)armocdepHoe

IIpasunvuoi omeem: 1

4. Yriom najeHusi CBeTa Ha3bIBaeTCH:

1)yron Mexay maJaroluM JIy4oM U MEePHIeHAUKYISIPOM K TOBEPXHOCTH pasjiera cpes
2)yroa Mexay MaJarolluM Jy4OM U OBEPXHOCTHIO pa3jienia cpell

3)yros MeXly MaJaloUIM JIy4OM U OTPaKEHHBIM JTy4OM

4)yros Mexay MaJaloluM JTy4OM U IPETIOMICHHBIM JTy4OM

IIpasunvuoii omeem: 1
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5. UndpaxpacHoe H3JIydeHHe IPOHUKHET B OMOTKAHD HA:
115 —20cMm

2)15-20 mm

3)1,5-2 mm

4)1,5-2cm

Ilpasunvrwviii omeem: 2

3aoanus omkpeimozo muna:

1. Hopma nopora cabimumMocTi Ha yactote 1 kI
Ipasunvnwiii omeem: 10 12 Bm/u?

2. MexaHH4ecKasi BOJIHA EPEHOCHT
Ilpasunvnviti omeem. snepeuro

3. C MHTEeHCHBHOCTHIO 3BYKA CBSI3aHA XaPAKTEPUCTUKA CJIYXOBOI0 OLNYIIEHHS, HA3bI-
Baemasi
Ipasunvnviti omeem. 2poMKOCMbIO

4. Obpa3oBaHue B *KUJAKOCTH My3bIPbKOB ra3a NpH NPOXO0XKIEHUH YJbTPa3BYKa - 3TO

HpaGI/UleblZZ omeen. Kasumayus

5. YabTpa3ByK — 3TO
Tlpasunvroviii omeem:. mexarnuueckue Koiebanus u 80ausl ¢ wacmomotl 6onee 20 kl'y

6. 3aBucHMOCTH MKy 00beMOM KHIKOCTH, MPOTeKAalolIell yepe3 momnepeyHoe ceye-
HHe TPYObI U K03 (PUIIHEHTOM BA3KOCTH, SIBJISIETCS
Ilpasunvroiii omeem: 0Opamuo npoONOPYUOHAILHOU

7. ADCOJIIOTHO Hec:kMMAaeMasi U HeBSI3KAsl *KUAKOCTh Ha3bIBaeTcs
IlpasunvHoiti omeem. udeaibHoll

8. Cni1a NOBepXHOCTHOIO HATS’KEHUsI HANPaBJieHA
IIpasunvhviii omeem: no KacamenbHol K NOBEPXHOCHU HCUOKOCTU

9. BellIeCTBO, crnocooHoe MOBOPAYUBATDH IVIOCKOCTD IOJAPHU3ANUHA IIPOXOIALIECTO Y€pPE3
HEI'o CBETAa HA3bIBACTCA
Hpagu]lbl-lblﬁ omeem. onmudecKku aKmueHbIM

10. 3aBucHMOCTh MOKa3aTejsi MPeJOMJIEHHSI CBEeTa OT YaCTOThI CBETOBOii BOJIHBI
Ha3bIBaeTCs
IIpasunvuulii omeem: oucnepcus

11. DHeprusi 3JIeKTPOMATHUTHOI0 W3Jy4YeHHs, HCIYCKAEMOI0 B €JMHUILy BpPeMEeHHU C
eIMHUYHOM MJI0IIAIN MOBEPXHOCTH, HA3bIBAETCS CIOCOOHOCTBIO.
Ilpasunvuolii omeem: usnyuamenbHou

12. Metoa pedpakToMeTpH OCHOBAH HA SIBJEHHH
IIpasunvuviti omeem: npeiomieHus ceema
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13. Caxapa oTHOCATCHA K ONTHYECKHU BellleCTBaM.
Ilpasunvuolii omeem: akmueHbviM

14. ®ukcanusi BHIHMOTO U300paKeHusl, BOSHUKAKOIIET0 HA JIOMUHECIIEHTHOM JKpaHe
MO/1 BO3/1eliCTBHEM PEHTI€HOBCKOI0 M3JIy4YeHNsl, HA3bIBAETCHA
Ilpasunvruviti omeem: ¢haroopoepagueti

15. U3oTonaMu Ha3bIBAKOTCH XUMHYECKHE 3J1€MEHTbI, aTOMbI KOTOPBIX HMEKT pa3Hoe
4HCI10
Ilpasunvruviii omeem: HetimpoHos
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5.4 MeTonnueckne MaTepHaJibl, ONpeaeJsoIue NPpouexypbl OlleHUBAHUSA 3HAHMI,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIMX 3TaNbl POPMUPOBAHUS
KOMIIeTeHLM i

JIJis KOMILJIEKCHOM OLIEHKH KadyecTBa y4eOHOU paboThl oOyuarolmuxcs BHeApeHa OaibHO-
PEUTHHTOBOI CUCTEMBI OLIEHKH y4EOHBIX TOCTHKEHUH 00YyJaroLIIXCsl.

bannbHO-pedTHHTOBAs cHUCTEMa OLIEHKH Y4YeOHBIX JOCTHMKEHHH O0YyJaroIIMXCs HalpaBiieHa
Ha peLICHHE CIEAYIOIIMNX 3a]1a4:

- MOBBIIIEHUE MOTUBAIMU OOYYAIOMIMXCS K OCBOEHHUIO 00pa3oBaTENbHBIX MPOTrpaMM IIyTeM
0oJee BrICOKOM MU (hepeHIMANN OIICHKH X y4eOHOU paboThI;

- MIOBBIILIEHUE YPOBHS OpraHu3alny o0pa3oBaTeNbHOTO MpoIiecca B yHUBEPCUTETE.

[Topsimox HauuciieHUs: 0aJIOB JOBOJSATCS OO CBEACHUS KaXKJOrO OOYyYaroIlerocs B Havaje
ceMecTpa U3y4eHUs: JUCIUILTHHBIL.

MakcumanbHast cymma (100 6amioB), Habupaemasi CTyZACHTOM MO IUCLMUIUIMHE BKIIIOYAET JIBE
COCTaBJISIIOLIHE:

- IIepBasi COCTABJIAIOLIAs — OLICHKA PEryJIsIPHOCTH, CBOEBPEMEHHOCTH U Kau€CTBA BBINOJHEHUS
CTYJIEHTOM y4eOHOU paGoThl O U3YUEHUIO TUCLUILIMHBI B TEUEHUE MEPUOa U3YUYEHUS TUCIUILIH-
HBI (cemecTpa) (cymma — He Oosiee 85 O6aioB). bauibl, XapakTepHu3yroIIue yCreBaeMOCTh CTyACHTa
M0 IUCUUIUIMHE, HAOUPAIOTCS UM B TEYCHHE BCETO Mepuojia 00yueHus 3a U3yu4eHUe OTJENbHBIX TEM
U BBINIOJIHEHHUE OT/I€IbHBIX BUI0B PaloT.

- BTOpasi COCTaBIAIONIAs — OLIEHKA 3HAHUU CTYACHTA MO pe3yJabTaTaM MPOMEXYTOYHOM arTe-
crauuu (He Oosee 15 —0anoB).

OO0muit 6am1 TeKyIero KOHTPOJIS CKIIAIbIBACTCS U3 CIASAYIONINX COCTABISIONIUX

- TOCEIIAEMOCTh — CTYICHTY, TOCETHUBIIEMY BCe 3aHATHS, HauuciseTcst 20 6auios;

- BBINIOJIHEHUE 33JaHUN MO JUCUUIUIMHE B TEYEHHE CEMECTpa B COOTBETCTBUU C YUEOHBIM
m1aHoM. CTyZeHTy, BBIIOJHUBLIEMY B CPOK M C BBICOKMM KaueCTBOM BCE TpeOyeMble 3a/laHus,
HaYHCIseTCss MakcuMaibHO 20 6aioB;

- KOHTPOJIbHBIC MEPOIIPUATHS (TECTUPOBAHKE, KOHTPOJIbHBIC pabOThI) — MAKCHMAJIbHAS OICH-
Ka 25 6aioB.

- boHycHI - 20 6anoB.

Jlo mpoBeneHus MPOMEKYTOUHOM aTTeCTallMy IMpernojaBaTeslb MOXKET B Ka4eCTBE MOOIIpe-
HUS HAYUCIUTH oOydaroniemycs 10 20 JOMOoTHUTENbHBIX (OOHYCHBIX) 0ajUIOB 3a MPOSBIICHUE aKa-
JIeMUYEeCKON aKTUBHOCTU B XOJI€ M3YyU€HUs JUCIMILIMHBI, BBIITOJHEHHE UHIUBUAYAIbHBIX 3aJaHUN
C OLIEHKOH «OTJINYHO», aKTUBHOE Yy4YacTHE B IPYNIOBOH MPOEKTHOM pabdoTe, HENOCpEeACTBEHHOE
y4JacTue B onuMnuagax u T.n. Hauncnenne OOHYCHBIX 0asIOB MPOM3BOAUTCS Ha MOCIEIHEM 3aH -
Tuu. Ha nepBbIX 3aHATUSAX MpEnoiaBaTeib BbIJIAET CTyIeHTaM IpaduK KOHTPOJIbHBIX MEPOIIPUATHIMI
TEKYIIEro KOHTPOJIS.

OneHka 3HaHUM, YMEHHM, HaBbIKa U (WJIM) ONBITA IEATEIBHOCTH, XapaKTEPU3YIOLIUX 3TaIlbl
(dbopMHUpOBaHHS KOMIETEHIUI MO AUCHUIUIMHE TPOBOAUTCA B (popMe TEKyLIero KOHTPOJIS U Mpo-
MEKYTOYHOM aTTeCTALNH.

Texymuii KOHTPOJIb IPOBOAUTCS B TEUEHUE CEMECTPA C LIEJIBIO ONPEIEIICHNs YPOBHS yCBOE-
HUs o0ydaromMMHCs 3HaHUM, (OPMUPOBAHUS YMEHUH, HaBBIKOB M (WJIM) OMbITA AESTEIbHOCTH,
CBOEBPEMEHHOTO BBISBIICHUS IpenoaBaTeeM He0CTaTKOB B OJArOTOBKE 00y4arOMIUXCs U IPUHSI-
THS HEOOXOIUMBIX Mep IO €€ KOPPEKTUPOBKE, a TaK e JUIsl COBEPIIEHCTBOBAHUSI METOJUKU 00Y-
YeHUs1, OpraHu3aluy ydeOHoi paboThl U OKa3aHUs 00YYarOIUMCS MHIUBHUIyadIbHON TTOMOIITH.

K tekymiemy KOHTpOIIIO OTHOCATCS MTPOBEPKA 3HAHUMN, YMEHUH, HABBIKOB 00yUYaOIUXCSl:

- Ha 3aHATHAX (OIPOC, pEILIEHUE 3a/1ay, 1eJI0Basi Urpa, KpyIJIblid CTOJ, TECTUPOBAaHHUE (TMCbMEHHOE
WM KOMITBIOTEPHOE), OTBETHI (ITMChbMEHHbBIE WIIM YCTHBIE) Ha TEOPETUYECKUE BOIPOCHI, pellIeHNe MpakK-
THYECKHX 33/]1a4 1 BBITOJTHEHNE 3a/IJaHUI HA PAKTUUECKOM 3aHATHH, BHINOJHEHUE KOHTPOJIBHBIX padoT;

- 110 pe3y/bTaTaM BbIMOJIHEHUS MHIMBUyaIbHBIX 33JaHUI;

- 110 pe3y/bTaTaM MPOBEPKU KayecTBAa KOHCIEKTOB JIEKIM, pabouuX TeTpaael U UHBIX MaTe-
pHAaJoB;
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- 110 pe3yJbTaTaM OoT4eTa OOyUalOMIMUXCsl B X0/1€ MHIANBUAYAIbHOW KOHCYJIBTAIIUH MPEToIaBa-
TeJs, IPOBOJUMOM B 4aChl CAMOCTOSITETIbHOM paOOThI, 10 UMEIOLIMMCS 33JOJPKEHHOCTSIM.

Ha mnepBbIX 3aHATHSX MPENoAaBaTeNb BBAAET CTyACHTaM IpaUK KOHTPOJIBHBIX MEpONpHs-
THUH TEKYILEro KOHTPOJIA.

I'PA®UK KOHTPOJBbHBIX MEPONPUATHH TEKYLIEr0 KOHTPOJISI
1O AUCHUIIHHE

dopma KOHTPOJIb-
p P Cpok mipoBejie-
Otan HOT'O MEPOIPUSITUS
HUSI KOHTPOJTb-
Ne 1 HaumeHoBaHKE TeMBI KOH- | DopmupyeMas | GopMUPOBa- | (TECT, KOHTPOJIbHAS HOLO MEDOLIDIL
TPOJILHOTO MEPOIIPUSTUS KOMITICTEHIIUSI | HUS KOMIle- | paboTa, yCTHBIN ar I/II)H p
TEHIIMH | OIPOC, KOJUIOKBUYM,
JICJIOBAst KTPa U T.11.)
1.  «®usmnueckne  ocHoBbI|OIIK-2 Iaran dbespanb /3-¢
MEXaHUKH OIIK-3 lI>ran YcTHBIH onpoc 3aHATHE
2. «MonekynsapHas ¢usuka u|OIIK-2 I>Tan Mmaprt /7-¢e 3a-
Konrtposnbnas pa-
TEPMOJIMHAMUKAY OIlK-3 lI>ran HATHE
6ota
IllyTan
3. «OnexrpuuectBo u wmarHe-|OIIK-2 I3Tan anpens /11-e
Kontponbnas  pa-
TU3M» OIIK-3 [1>Tan 3aHATUE
6ota
Il>ran
4. Ontuka u atoMHas ¢usuka» |OITK-2 I>Tan maii /17-e 3a-
OIIK-3 I1sTan YcTHbIN onpoc HATHE
IllyTan

Yemuwuit onpoc — HambGonee pacnpOCTpaHEHHBIM METOJ] KOHTPOJIS 3HAaHUH CTYJEHTOB,
IIpelyCMaTpUBAIOLIUI YPOBEHb OBJA/I€HUS KOMIIETEHIUSMH, B T. Y. [IOJIHOTY 3HAHUN TeopeTHuye-
CKOT'0 KOHTPOJIUPYEMOTr'0 MaTepHala.

[Ipu ycTHOM ompoce ycTaHaBIMBAETCsl HEMOCPEICTBEHHBIM KOHTAKT MEXIY IpernojaBaTe-
JEM U CTYJIEHTOM, B IPOLECCE KOTOPOTO MPENOAaBaTeib MOIy4aeT HIMPOKUE BO3MOYKHOCTH IS
M3Y4YEeHUSI UHIUBUIYAIbHBIX OCOOEHHOCTEN YCBOEHUS CTYJAEHTaMU y4eOHOro Marepuarna.

YCTHBIHM onpoc Mo JUCHUIUIMHE MTPOBOJUTCS HA OCHOBAaHUU CAMOCTOSITETIBHOM paboThI CTY-
JIEHTA 0 KaXXI0My pa3zeny. Bonmpocs! npencraBieHsl B IUIaHaX JIEKIUNA MO0 JUCIUIUINHE.

PaznuuatoT QpoHTaNbHbIA, HHIMBUAYATbHBIH 1 KOMOMHUPOBAHHBIN onpoc. PpoHmanvhbiii
OIIpOC MPOBOJUTCS B opMe Oecebl penoiaBareis ¢ rpynnoil. OH opraHM4ecKH cO4eTaeTcs C 1Mo-
BTOPEHUEM NPONAECHHOTO, ABJIAACH CPEICTBOM JUISl 3aKpEIUICHUS 3HAaHWM U yMeHuil. Ero nqocronn-
CTBO B TOM, YTO B aKTUBHYI0 YMCTBEHHYIO pa0OTy MOKHO BOBJI€Yb BCEX CTYAEHTOB Ipymmbl. J{is
3TOT0 BOMPOCHI JI0JKHBI JOIMYCKaTh KPaTKyto (popMy OTBeTa, ObITh JAKOHUYHBIMH, JIOTHUECKHU YBSI-
3aHHBIMH JIPYT C JIPYyrOM, JaHbl B TAaKOM MOCJIEI0BATEIbHOCTH, YTOObI OTBETHI CTY/IEHTOB B COBO-
KYITHOCTH MOTJIM PacKpbITh CoJiepKaHue paszzena, TeMbl. C momMoupio (ppoHTaNbHOrO onpoca mnpe-
[10/1aBaTelb UMEET BO3MOXKHOCTh MPOBEPUTH BHIMOJHEHUE CTYJEHTaMH JAOMAIIHETO 3aJaHusl, BbI-
SICHUTh TOTOBHOCTb TPYIIIBI K U3YYEHHIO HOBOI'O MaTepHaia, OnpeaenTb chopMUpOBaHHOCTb OC-
HOBHBIX MOHSTHH, YCBOEHUE HOBOTO y4eOHOI0 MaTepuana, KOTOpbIi TOJIBKO 4TO OBl pa3oOpaH Ha
3ansaTuH. LlenecooOpa3Ho MCIOIB30BaTh (PPOHTAIBHBIN OMPOC TaKXkKe Mepes MPOBEJCHUEM MPaKTH-
YecKuX paboT, Tak KaK OH MO3BOJISIET IPOBEPUTH MOATOTOBIEHHOCTh CTYACHTOB K UX BBIITOJIHEHUIO.

Bonpochl 10KHBI UMETh NMPEUMYIIECTBEHHO MOMCKOBBIN XapakTep, YTOOBbl MOOYXIaTh
CTYJEHTOB K CaMOCTOSTEIbHOW MBICITUTEILHOMN J1€ATEIbHOCTH.

Hnousudyanvhbiii ONpoc MpeanoaaraeT oObsICHEHUE, CBA3HBIE OTBETHI CTYJEHTOB Ha BO-
MIpOC, OTHOCSIIMICA K M3ydaeMOMy y4eOHOMY MarepHaiy, MO3TOMY OH CIY>KUT BaXXHbIM Cpe]-
CTBOM Pa3BUTHUS peYH, MAMATH, MBIIUIEHUS CTYAEHTOB. YTOOBI clenaTh Takylo MpPOBEpKY Ooiee
ri1yOOKOH, HEOOXOJMMO CTaBUTh NEPE]] CTYyA€HTAMH BOIPOCHI, TPEOYIOIINE Pa3BEPHYTOrO OTBETA.
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BOHpOCbI AJI1 UHAUBUAYAJIBHOI'O OIIpOCa NOJIKHBI 6LITI> YCTKUMHU, ACHBIMU, KOHKPCTHLIMU,
€MKHUMH, UMETh TPUKJIAIHON XapaKTep, OXBAaThIBATh OCHOBHOM, paHee MPOMICHHBIN MaTepuall mpo-
rpaMMBlI. Nx COACPIKAHUC NOJUDKHO CTHUMYJIUPOBATH CTYACHTOB JIOTHYCCKU MBIC/IIMTh, CPaBHUBATD,
aHAJIM3UPOBATh CYUTHOCTD SBJIEHUH, JOKA3bIBATh, IOAOUPATh YOS IUTENbHBIC IPUMEPHI, YCTAHABIIH-
BaTb NPHUYMHHO-CJICACTBCHHBIC CBA3U, CJIATh 000CHOBaHHbBIE BbIBOJbI U 3THUM CIOCOOCTBOBATh
O00BEKTUBHOMY BBISBIICHUIO 3HAHUN CTYIEHTOB. Bompockl 0OBIYHO 3aJal0T BCEH TpyImie H Mocie
HeOOoJIBIION May3bl, HEOOXOIUMOH IS TOTO, YTOOBI BCE CTYIEHTHI MOHSIN €r0 U MPUTOTOBUIINCH K
OTBETY, BBI3BIBAIOT JJI1 OTBETa KOHKPETHOTO CTYJIEHTA.

Jnis Toro 4toObl BBI3BATh MpPU MPOBEPKE IO3HABATEIFHYIO aKTHBHOCTH CTYJCHTOB BCEi
IPYMIIbL, [Ie1eCO00pa3HO COYETaTh UHIUBUIYATbHBIA U (PPOHTAIBHBIN OIpOC.

JTMTeIhHOCTh YCTHOTO OMPOCa 3aBUCUT OT y4eOHOIO MpeaMeTa, BUIa 3aHATUH, HHANBUIY-
QJIbHBIX 0COOEHHOCTEHN CTYICHTOB.

B nporiecce ycTHOTO ompoca mpenojaBaTeno HeoOX0AUMO MOOYKAATh CTYACHTOB MUCIONb-
30BaTh IPU OTBETE CXEMBbI, TpadUKU, AUATPAMMBI.

3aKyIrounTeIbHAs YacTh YCTHOTO ONpoca — MOAPOOHBIN aHaIu3 OTBETOB CTYAEHTOB. [Ipeno-
JaBaTellb OTMEYAET MOJOKUTEIIbHBIE CTOPOHBI, YKa3bIBAa€T Ha HEAOCTATKU OTBETOB, JIETACT BHIBOJ O
TOM, KaK U3y4eH y4eOHbIil MaTepuai. [Ipu olieHKe 0TBETa yUUTHIBAET €0 MPaBUIBHOCTD U MOJIHO-
Ty, CO3HATEIIbHOCTb, JOTHUYHOCTh WU3JI0KEHUS MaTepuana, KylIbTypy peuu, yMEHUE YBSI3bIBaTh TEO-
pETHYECKHE TIOJIOKEHHUS C MPAKTUKON, B TOM YHUCIIE U ¢ Oyaymied mpodecCHOHaIbHON eI TeIhHO-
CTBIO.

Kputepun u mkaJjibl olleHMBaHNUs YCTHOTO ONpoca

Kpurepuu olieHKH IIpU TEKYIIEM KOHTPOJIE OueHka
CryneHT OTCYTCTBOBAJI Ha 3aHATHH WM HE IpUHUMAaN y4yactus. He- «HEYIOBJIETBOPUTEIILHO
BEPHbIEC U OUIMOOYHBIE OTBETHI 110 BOIIPOCaM, pa30upaeMbIM Ha CEMU-
Hape
CryneHT NpUHUMAeT yyacTue B 00CYXKICHUHM HEKOTOPBIX Ipo0iIeM, «YIOBJIETBOPUTEIILHO»

naéT pacIuIbIBYATHIC OTBETHI Ha BOMPOCHL. OMUCHIBas TEMY, IyTaeTCs U
TEpsAET CyTh BOMpoca. BepHOCTh CyKIEeHU, TIOIHOTA U PABHUILHOCTD
orBeToB — 40-59 %

CTyAeHT NpHHUMAET y4acTHe B OOCYKICHUH HEKOTOPBIX IMPOOJIeM, «XOPOILO»
JaéT OTBETHI HA HEKOTOPBIC BOMPOCHI, TO €CTh HE MPOSIBIISET JOCTATOY-
HO BBICOKOW aKTHBHOCTH. BEpHOCTH CyKJEHW CTyIeHTa, MOJHOTA U
PaBWIBHOCTH 0TBETOB 60-79%

CTyzneHT 1eMOHCTpUpPYET 3HaHUE MaTepuana 1o pas3Aeny, OCHOBaH- «OTJIINYHOY
Hbl€ Ha 3HAKOMCTBE C 0053aTeIbHOW JINTEPATypOd M COBPEMEHHBI-
MU MyOJIMKalMAMU; JaeT JIOTMYHbIE, ApT'yMEHTHPOBAHHBIE OTBETHI
Ha IIOCTABJICHHBIE ONPOCHI. BhICOKAst aKTUBHOCTH CTYAECHTA IIPU OTBE-
Tax Ha BOIIPOCHI MIPENOaBaTeslsl, akTHBHOE y4acTHUE B IIPOBOJIUMBIX
quckyccusax. IIpaBuiabHOCTE OTBETOB M MTOJIHOTA UX PACKPBITUS TOJIK-
HBbI cocTaBJsATh Ooee 80%

TecTupoBanne. OCHOBHOE JOCTOMHCTBO MeCMO60ll (YOpMbl KOHMPOJIA — IPOCTOTA U CKO-
pOCTh, C KOTOPOM OCYIIECTBIISIETCS IepBasi OLIEHKA YPOBHS OOYyYE€HHOCTH IO KOHKPETHOH Teme,
MO3BOJISIONIAsA, K TOMY XK€, pEIbHO OLIEHUTh TOTOBHOCTh K UTOTOBOMY KOHTPOJIIO B MHBIX (hopMax
U, B cllydae HE0OXOJUMOCTH, OTKOPPEKTUPOBATh T€ WM HWHbIE 3JIEMEHTHI TeMbl. TecT dhopMupyer
MIOJIHOTY 3HAaHUH TEOPETUUECKOTO KOHTPOJIUPYEMOr0 MaTepHaa.

KpnTepml H IIKAJbl OHCHUBAHHUA TECTOB

Kpurepun onieHkH npu TeKyIem KOHTPOsIe

MPOLIEHT MpaBWIbHBIX OTBeTOB MeHee 40 (1o 5 6anbHOM cUCTEeMe KOHTPOJISI — OLIEHKa «HEYO-
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BJICTBOPHUTEIIHLHOY);

MPOLIEHT MPaBUWIBHBIX OTBETOB 40 — 59 (Mo 5 GayNbHON cHcTeMe KOHTPOJISI — OIIEHKA «yJIOBJIE-
TBOPHUTEIIHLHOY)

MPOILICHT MPaBWIbHBIX OTBETOB 60 — 79 (10 5 GanbHON CUCTEME KOHTPOJIS — OLIEHKA «XOPOIIIO)

MPOICHT MpaBWIbHBIX OTBETOB 80-100 (1m0 5 6anbHOMN cUCTEME KOHTPOJIS — OLICHKA OTIUIHO)

Kpurepun u mkajubl oueHuBanus pedeparon (10KJIA10B)

Orenka [TpodeccrnonanbHbie OT4eTHOCTH
KOMIETCHIINH
Pabora BbInoaHeHa Ha BEICOKOM MPOoheCCHOHATEHOM
ypoBHe. [I0THOCTBIO COOTBETCTBYET MOCTABIIEHHBIM B 3a- .
. [TucemeHHO 0 OpPMIIEHHBII
JaHWUU 1eNsM u 3agadam. [IpencraBneHHbI MaTepuan B
nokinan (pedepar) mpen-
5 OCHOBHOM BEpEH, JI0IyCKAIOTCS MEJIKHE HETOYHOCTH.
cTaBJieH B cpok. [lonHo-
CryneHTt cBOOOIHO OTBEYAET Ha BOIPOCHI, CBA3aHHBIE C
CTBHIO0 O)OPMIICH B COOT-
noknanoM. BeipaskeHa ciocoOHOCTh K MPOQeccCHOoHaNb-
. . BETCTBUU C TPEOOBAHUSMHU.
HOW ajanTaruu, UHTSPIIPETAUNA 3HAHUN U3 MEKIUCIIH-
TUIMHAPHBIX o0sacTeit
Pabora BbInoIHEHA HA JOCTATOYHO BHICOKOM Tpodeccu- .
[MucemenHO 0 opMITEHHBII
OHAJBHOM YPOBHE, JONYIICHBI HECKOJIBKO CYIIECTBEH-
noknan (pedepar) npea-
4 HBIX OIIMOOK, HE BIUSIOMINX HA pe3ynbTaT. CTYIEHT OT-
CTaBIIEH B CPOK, HO C HEKO-
BEYAeT Ha BOMPOCHI, CBI3aHHBIC C TOKJIAZOM, HO HEO-
TOPBIMH HETOPAOOTKAMHU.
CTaTOYHO MOJTHO.
[MucemenHO 0 opMITEHHBII
YpoBeHb HEZJOCTATOYHO BHICOK. [|OMyIIEeHbI CYIIECTBEH-
noknan (pedepar) npea-
HbIE OIIMOKH, HE CYIIECTBEHHO BIIMSIONINE HA KOHEYHOE
CTaBJICH CO 3HAYUTEIHHBIM
3 BocnpusaTue matepuana. CTyIeHT MOKET OTBETUTS JIMIIb
ono3aaHueM (Oonee Heme-
Ha HEKOTOPBIE U3 3aJJaHHBIX BOIIPOCOB, CBA3aHHBIX C JI0-
nn). IMeroTcest oT/ieNIbHbIC
KJIQJIOM.
HEJ0YeThl B 0QOpMIICHUH.
[MucemenHO 0opMITEHHBII
oknap (pedepar) npen-
Paborta BrITIOSTHEHA HA HU3KOM YpoBHE. JlonyIeHb! rpy- A A (pedepar) npen
CTaBJIEH CO 3HAYUTEIHHBIM
2 v HU- | Oble ommOKku. OTBETHI HA CBSI3aHHBIE C JOKJIAIOM BO-
ono3aanueM (Oosee Hene-
xKe IPOCH O0OHAPYKUBAIOT HEMOHUMAHUE TIPEIMETa U OT-
am). Umerotcs cyiecTBeH-
CYTCTBHE OpUEHTAIINH B MaTepHalie JOKIaaa.
HBbIE HEJ0YETHI B 0hopMm-
JICHUU.
Kputepuu u mkaJibl 0lleHMBAHUS NPe3eHTAIUH
MuHUMaIbLHBIN M3n0XeHHBIHN, 3aKOHYEHHBIH, .
Heckpur- . . OO0pa31oBbIil OTBET
OTBET PACKpPBITBIA OTBET | TMOJHBIN OTBET
TOPBI 2 3 4 5
[IpoGnema pac-
P P [TpoGnema packpbiTa
[Tpobrema pac- kpoiTa. [IpoBenen
MOJHOCTHIO. [TpoBe-
KpBITa HE TIOTHO- | aHAIHU3 IPOOIEMBI
[Tpobnema He JIeH aHanu3 npo0iie-
CTBIO. 0e3 MpUBIICYCHHUS
PackpeiTHe | packpsita. - | MBI C IpUBIICYCHHEM
BriBosIbI HE Cclle- | JOTIOTHUTEIHHOU .
npobiembl | OTCYTCTBYIOT JOTIOJTHUTETHHOM JIN-
JIaHBI U/WJIH BBIBO- | TUTepaTyphl. He
BBIBOJIBI. TepaTypBHl.
161 He 000CHOBa- | BCE BBIBOJBI Clie-
BrIBoABI 000CHOBA-
HBI. JaHBI 1/WH 000C- el
HOBaHBI.
IIpencraB- | [IpencraBnsiemass | [IpeacraBnsiemas | [IpencraBnsiemast | [IpeacraBnsiemast un-
JICHHE unpopmanus 10- | uHbopMalusg He | uHbopManus cu- | hopManus CucTemMa-
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T'MYECKH HE CBsS- | CHCTEMaTU3UPOBa- | CTEMAaTH3MPOBaHa | TH3MPOBAHA, IOCIIe-
3aHa. Ha W/WIA HeE I0- U 11ocjacaoBarciib- | A0BATCJIbHA U JIOI'U-
He ucnonb3oBa- | cienoBarenbHa. Ha. YECKH CBSI3aHa.

HBI Ipodeccuo- Hcnons3oBan 1-2 | Mcnons3zoBano 60-| Mcnonb3oBano 6omee
HaJIbHBIC TepMH- | podeccoHaib- | jee 2 mpodeccuo- | 5 npodeccnoHambHBIX

HBI.

HBIX TCPMHHA.

HaJIbHBIX TCPMU-
HOB.

TEPMHUHOB.

MIPOCHI.

HYaCTU4YHO IIOJHBIC.

He ncnons3osa- Hcnosnb30Banbl Hcnoinb30Banbl
[Inpoko ucnonb3o-
Hbl UHpopManu- | uHGOPMaIMOHHBIE | UHHOPMAIIMOHHbBIE
BaHbl THPOPMALIMOH-
OHHBIE TEXHOJIO- | TEXHOJIOTUU TEXHOJIOTHH HLIE TeXHOTOLMH
Odopmire- | ruu (PowerPoint). | (PowerPoint) wa- | (PowerPoint). (PowerPoint)
HUE Bonbiie 4 omm- cTH4HO. 3-4 He Gomnee2 omm-
OTCyTCTBYIOT OIIMO-
OOK B IIpe/ICTaB- OIMOKH B TIPE]I- OOK B IIPE/ICTaBIISA- o
. . . KH B IIPEICTABIISEMOMA
nsiemoit uapop- CTaBIsIEMOM MH- | eMoi UH(pOpMa-
nHpopmanuu.
Malluu. dhopmanuu. 1007078
OTBeTHI Ha BOIIPOCHI
Tonbko orBeThl Ha | OTBETHI HA BOIIPO-
OtBetrsl Ha | Her oTBeTOB Ha TIOJTHBIE C TIPUBH/IC-
3JIEMEHTAPHBIE BO- | ChI ITOJIHBIC H/HITU
BOTIPOCHI BOIIPOCHI. HUEM TIPUMEPOB

A/

[Tponienypa oneHMBaHUs KOMIETEHIMI OOy4YarOLIMXCsl OCHOBaHA Ha CIEAYIOUIMX CTaHIap-
Tax:

1. IlepuoguuHOCTh NPOBEICHHSI OLIEHKH (IO KaXKJIOMY pa3zeny AUCLUUILUINHBI).

2. MHOrocTyneH4aTocTh: OIEHKa (KaK MperojaBareieM, TaK M CTyJIEHTaMH TPYIIbl) U

CaMOOLIEHKa 00Yy4Yarolerocs, oOCyXJeHHE pPe3ylbTaTOB M KOMIUIEKC Mep IO YCTpaHe-
HUIO HEJOCTATKOB.

3. EauHCTBO MCHONB3yeMOW TEXHOJOIMM JJIsi BCEX OOYYarOLIMXCs, BBIIOJIHEHUE YCIO-
BUI COMOCTaBUMOCTHU PE3YJIbTATOB OLICHUBAHMSL.

4. CoburoieHHe MOCeI0BaTEIbHOCTH MPOBEACHMS OLICHKH: IPEAYCMOTPEHO, YTO Pa3BUTHE
KOMITIETEHIUIM UIET 10 BO3PACTAHUIO UX YPOBHEH CII0)KHOCTH, a OLICHOYHBIE CPEACTBA Ha KaXJA0M
JTalieé Y4YUTHIBAIOT 3TO BO3pacTaHue. Tak MO KaxaAoMy pasfeny AUCUMIUIMHBI UAET HAaKOIUIEHUE
3HaHWH, Ha MPOBEPKY KOTOPBIX HAINpPaBJIECHbI TaKW€ OLEHOYHBIE CPEACTBA KaK YCTHBIM ompoc u
MOJIrOTOBKA JI0K/Ia0B. Jlanee mpoBoauTcs 3agauyHoe oOyueHue, MO3BOJISIONIEe OLEHUTh HE TOJIBKO
3HAHUS, HO YMEHHUS, HaBbIK U OMBIT MPUMEHEHHS CTYIEHTOB MO MX IpuMeHeHuto. Ha 3axmrouu-
TEJILHOM 3Tare MPOBOJUTCS TECTUPOBAHUE, YCTHBIA ONPOC WM MHCbMEHHAss KOHTPOJbHas paboTa
0 pazJieny.

IIpoMexyTouHas aTTecTalysl OCYLECTBIISIETCS, B KOHIIE KaKJOTO CEMECTPA MU INPEACTABIAET
co00i1 UTOTOBYIO OLIEHKY 3HAHHUM MO JUCIHUILIMHE B BUJE MPOBEACHUS 3K3aMEHAI[MOHHON NpoLeay-
pHl (9K3aMeHa), BEICTABJICHHUS 3a4€Ta, 3allUThl KypCOBOM pabOTHI.

[Ipouenypa mpoMexyToOUHOM aTTecTalli MPOXOJUT B cooTBEeTCTBUU ¢ IlonmoxkeHuem o texy-
IIeM KOHTpOJEe M IPOMEXKYTOUHOW arrecTanuu oOywaromuxcs. [IpomexyrouHas arrecTanus B
(dhopme 3aueTa TPOBOIUTCS B (OpME KOMIBIOTEPHOTO TECTUPOBAHHUS WJIM YCTHOTO OIpoca, B hopme
9K3aMeHa - B YCTHOH (opme.

ATTecTallMOHHBIE UCTIBITAaHUS B (hOpMe 3adeTa MPOBOSATCS MpenoiaBaTesieM, BEAYIIUM JIeK-
LIMOHHBIE 3aHATUSA MO JAHHOW JUCLMILIMHE, UM MPENOoJaBaTesIMU, BEAYIIMMU IPAKTUYECKHUE 3a-
HATUSA. ATTeCTallMOHHbIE HCHBITAaHUS B ()OpME YCTHOTO 3K3aMEHa MPOBOASTCS MPENoJIaBaTeNIeM,
BEYILIUM JIEKIIMOHHBIE 3aHATHS 110 JaHHOWM aucuuiuiMHe. IIpucyTcTBHE MOCTOPOHHUX JIUI B XOAE
MIPOBEJICHUS aTTECTALIMOHHBIX MCTIBITAHUM O€3 pa3pelleHus: peKTopa WM NPOPeKTopa He JOMycKa-
eTcs (3a UCKITIOUEeHHEeM paOOTHUKOB YHUBEPCUTETA, BBHIOIHSIIOMUX KOHTPOIUPYIOUIHE (GYHKINHU B
COOTBETCTBUH CO CBOMMHU JIOJDKHOCTHBIMHU OOSI3aHHOCTSIMH). B ciiydae oTCyTCTBHS BEIyIIEro mpe-
I10/1aBaTeNsl aTTECTAllMOHHBIE MCIBITAHUS MPOBOJATCS MPENOJaBaTEIEM, Ha3HAUYEHHBIM MHCbMEH-
HBIM pacrnopsbKeHHEM 1o Kadespe.
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WHBanuapl ¥ 1MIa ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3[0POBbS, UMEIOLIUE HAPYLIECHUS
ONOPHO-/IBUTATEIBHOIO anmnapara, MOryT JOMYCKaThCs HAa aTTECTAllMOHHBIE MCIBITAHUS B COIPO-
BOXKJIEHUU aCCHUCTEHTOB-COIIPOBOXKIAOIIUX.

Bo Bpems aTTecTallMOHHBIX HCIBITAHUNA OOyYarolIUMecs MOTYT IOJIb30BaThCsl pabouel mpo-
IpaMMOil AMCLIMILINHBI, & TAK)KE C pa3pellieHus PEnoJaBaTelis CIIpaBOYHON U HOPMATHBHOM JIUTE-

paTypoi, KalnbKyJIsaTOpaMu.

Bpemst moAroToBKH OTBETA MPH CIaye 3K3aMeHa B YCTHOUW (pOpME JOIKHO COCTABIISATh HE Me-
Hee 40 MUHYT (10 KeNlaHUI0 00YYaIOIIErocsi OTBET MOXKET ObITh JOCPOUYHBIM). Bpems oTBeTa — He

6onee 15 MUHYT.

IIpu mpoBeaeHNU YCTHOTO K3aMeHa SK3aMEHAIMOHHBIN OUJIeT BHIOMPAET caM 3K3aMEHYEeMbIi

B CIIy4aiiHOM nopsake. IIpy noaAroToBke Kk yCTHOMY 3K3aMEHY 9K3aMEHYEMBbIH, KaK IIPaBUiIO, BEAET
3aIlMCH B JIMCTE YCTHOT'O OTBETA, KOTOPBIH 3aTeM (110 OKOHYaHUU IK3aMEHA) CIAeTCs HK3aMEHaTopy.
DK3aMEeHATOpYy MPEOCTaBIISIETCS IPABO 33/1aBaTh 00YYAIOLUIMMCS JOMOIHUTEIBHBIE BOIIPOCH

B paMKax MpOorpamMmsl AUCLMILIMHBL, a TAKXKE, IOMHUMO TEOPETUYECKUX BOIPOCOB, JaBaTh 3a1ayl,
KOTOPBIE U3Y4YAIMCh HA IPAKTUYECKUX 3aHATUAX.
OneHka pe3ysIbTaTOB KOMIIBIOTEPHOTO TECTUPOBAHMS M YCTHOI'O aTTECTALMOHHOIO MCIIBITA-

HUS 00BABIISIETCS 00yUYaAIOMIMMCS B IEHb €T0 IPOBEICHUS.
ITopsinok MOArOTOBKM M NPOBEJCHUS NMPOMEKYTOYHOM aTTeCTANMH B (hopMe 3a4eTa

HOY)

[elictBue Cpoxku Meronuka OTBETCTBEHHBIM
3ao4yHas hopma
Briaua 3aganuii K 3a4ery 1 3ausTHE Ha nexuusx, Benymuii npenoaasareins Win
110 UHTEPHET MPEINOJABATEIIN, BEAYIIIHE
MPAKTUYECKUE 3aHATHUS
Koncynpranun B CECCHIO Ha rpynnosoit Benymuit npenogasarens uim
KOHCYJIbTALIUU [IPEno/iaBaTeliy, BEAyIINe
MPAKTUYECKUE 3AHATUS
3auyer B CECCHIO YerHblii onpoc 1o | Bexgymmit npenoaasareib WK
BBITIOJTHEHHBIM MPEINOJABATEIIN, BEAYILINE
J1a00paTOPHBIM MPaAKTUYECKUE 3aHATHUS
pabotam
DopMUPOBaHHE OLICHKU Ha 3auerte B cootBercTBuM ¢ | Benymuii npenogaBaTens Uin
(«3auTeHo»/ «HE 3auTe- KPUTEPHUSIMHU MPENOJABATENH, BEAYIIIHE

IMMPAKTUYCCKUC 3aHATUS

IHopsAaok NOAroTOBKM M NPOBEICHUs IPOMEKYTOYHOM aTTecTaluu B (popme IK3aMeHa

[evicTBue Cpoxu Meronuka OTBETCTBEHHBIN
3aouHas Gpopma
Brimaua BonmpocoB K 3K3a- 1 3ausTHE Ha nexmmsax, Benymmit npenogaBaresib
MEHY 110 UHTEPHET
Koncynpranumn B CECCHIO Ha rpynmnosoi Benymui npenonasareins
KOHCYJIBTAIIN
OK3aMeH B CECCHIO YcrHo o ®OC Benymui npenoasareis

DopMUPOBAHUE OLIEHKH

Ha 3K3aMCHEC

B coorBeTcTBUH
C KpUTEPUSIMU

Benymmit npenoasarens

6. IEPEYEHb OCHOBHOM U g[OHOJIHI/ITEJILHoﬁ YYEBHOM
JIUTEPATYPBI, HEOBXOJUMOM 1J1s1 OCBOEHU S IUCIHUILINHBI

OcHoBHasi iMTEpaTypa

‘ KoaunuyecTBO B
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OMOJIHNOTEKE / CCHLIIKA HA
9BC

WBanos, 1. B. OcHoBHI pusuku u 6nodusuku : yaebHoe nocoodue /
N. B. HUBanoB. — 2-¢ usn., mcnp., gon. — Cankr-IlerepOypr :
Jlans, 2022. — 208 c¢. — ISBN 978-5-8114-1350-8. — TexkcrT .
AJICKTPOHHBIN // JlaHb : 3JICKTPOHHO-OMOJMOTEYHAsT CHUCTeMa. —
URL: https://e.lanbook.com/book/210917  (mara  oOparieHus:
30.05.2023). — Pexxum jgoctymna: /i aBTOPH3. MOJb30BATEIICH.

https://e.lanbook.com/boo
k/210917

JlonoiHUTeIbHAS JTUTEpaTypa

KomnnuectBo B OnOIMoreke
/ ccpuika Ha OBC

WBanos, 1. B. COopHUK 3a7a4 110 KypCcy OCHOBHI (PM3HKH U Onodu-
3uKW : ydeOHoe mocobue / U. B. MBanoB. — 2-¢ usn., ucnp. —

Cankrt-IletepOypr : Jlanb, 2022. — 128 ¢. — ISBN 978-5-8114-
1349-2. — Texkcr: osnektponHsl / Jlanb 3JIEKTPOHHO-
OubmuoreyHas cucTema. — URL:

https://e.lanbook.com/book/210920 (mara oopamenus: 30.05.2023).
— Pexum noctyma: [yisi aBTOpU3. MOJIb30BATEICH.

https://e.lanbook.com/boo
k/210920

OrnpezneneHne MOMEHTa WHEPLUUU TBEPAOrO Teja AUHAMUYECKUM
MeTosIoM : Metonndeckue ykazanus / E.I'. banenko, T.1O. Tapyco-
Ba. — llepcuanoBckuit : Joul'AY, 2014. — 22 c. -
http://ebs.rgazu.ru/index.php?q=node/4741  (mata  oOpauicHus:
30.05.2023). — TeKCT : 3JIEKTPOHHBIA.

http://ebs.rgazu.ru/index.p
hp?g=node/4741

Ormpenenenne yCKOpeHre CBOOOIHOTO TMaJIeHUsI ¢ TOMOIIBIO MaTe-
MaTHYECKOro MasiTHUKa: Meroauuyeckue ykazanusi / E.I'. banenko,
T.}O. TapycoBa. — Ilepcuanosckuii : lonl’'AY, 2014. — 20 c. -
http://ebs.rgazu.ru/index.php?q=node/4603 (mara  oOpalcHHS:
30.05.2023). — TekcT : 2IeKTPOHHBI.

http://ebs.rgazu.ru/index.p
hp?g=node/4603

®du3nka: METOJUYECKUE yKa3aHUs U 3aJlaHusl 111 KOHTPOJIBHOU pa-
6oter / coct.: E.I'. banenko, B.B. Manako. — I[lepcuaHoBckwHii :
Joul'AY, 2015. — 61 c. -
http://ebs.rgazu.ru/index.php?g=node/4742  (nata  oOpaIlIeHU:
30.05.2023). — TeKCT : 2IeKTPOHHBIIA.

http://ebs.rgazu.ru/index.p
hp?g=node/4742

buo¢usuka: MeTonnyeckue ykazaHus U 3a7aHusl 111 KOHTPOJIbHOM
pabotsl / coct.: E.I'. banenko, B.B. Manako. — IlepcuanoBckuii :
Joul'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (mara  oOparmicHuUs;:
30.05.2023). — TekcT : 2IeKTPOHHBI.

http://ebs.rgazu.ru/index.p
hp?g=node/4735

®uzuka. MexaHnka U MOJEKyJsipHas (pU3uKa : METOANYECKHUEe yKa-
3anus / cocraBurenu E. I'. banenxo, A. I'. Mokpuesnu. — [lepcua-
HoBckui : JloHckoit I'AY, 2020. — 40 c. — TeKcT : 3JIEKTPOH-
Hblil // Jlanp : snexkTpoHHO-OMOMmMoTeuyHass cucrema. — URL:
https://e.lanbook.com/book/148578 (mara obparenus: 30.05.2023).
— Pesxxum pocrtyna: s aBTOpU3. MOJIb30BaTENECH.

https://e.lanbook.com/boo
k/148578

7. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUYAIOLIIUXCA
1O OCBOEHMIO TN CHUTIJIMHBI

Memoouueckue pekomenoauyuu no paoome Hao0 KOHCNEKMOM JNeKYUil 60 pems U nocie

nposeoenuﬂ JeKuyuu.
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B xone 1eKIMOHHBIX 3aHATUH 00yUYaIOIIUMCS PEKOMEHAYETCS BBIIOJIHATD CISAYIOIIUE Jei-
ctBusl. Bectn koHcnekTupoBaHue yuyeOHoro marepuana. OOpamaTb BHUMAaHHE Ha KaTE€rOpHH,
(OpMYIHPOBKH, PACKPBIBAIOIINE COACPKAHUE TEX WM MHBIX SBJICHUN M MPOIECCOB, HAYYHBIEC BbI-
BOABI U IIPAKTMYECKHE PEKOMEHJALMU 10 UX INPUMEHEHUIO. 3a/1aBaTh MPENOAABaTeNl0 YTOUHSAIO-
L[1€ BOIPOCHI C LIEIBIO YACHEHUS TEOPETUUECKUX T10JI0KEHUM, pa3peleHUs CIIOPHBIX CUTYaLlU.

JXenarenbHO OCTaBUTh B pa0OYMX KOHCIIEKTAX I0JIsl, HA KOTOPBIX O HEAyJUTOPHOE BPEMsI MOXK-
HO CIeJIaTh IIOMETKM M3 PEKOMEHIOBAHHOW JIMTEPATyphl, JONOJHSIOIUE MATEPHA IPOCIyIIaHHON
JIEKLUH, a TAKXKe I10JYEPKUBAOLIIE 0COOYIO Ba)KHOCTb T€X MM MHBIX TEOPETUUECKUX TOJIOKEHUIH.

Memoouueckue pexomenoauyuu K NPaKmuyecKum 3aHAMUAM C RPAKMUKOOPUEHMUPO-
6AHHBIMU 3A0AHUAMU.

[Tpy MOATOTOBKE K MPAKTHYECKUM 3aHATHIM OOYYaIOIIMMCS HEOOXOAWMO M3YYUTh OCHOB-
HYIO JIUTEPATypy, O3HAKOMUTHCS C JONOJHUTEIbHOMN JTUTEpaTypoi, HOBBIMU MyOIMKALUAMU B IIe-
PUOAMYECKUX HW3JAHMAX: )KypHAJIax, razerax U T.4. [Ipu 3TOM ydecTb peKOMEHAALMK IIPETo1aBa-
Tens U TpeOoBaHUs yueOHOM porpaMMel. B Xoze MoAroToBKM K MPAKTUYECKUM 3aHATUAM HE00XO-
JUMO OCBOWMTH OCHOBHBIE ITOHATUS U METOJIMKHM pacyera I0Ka3aTesied, OTBETUTh HAa KOHTPOJIBHBIE
oIpockl. B TeueHne MpakTUYECKOro 3aHATHUs CTYIAEHTY HEOOXOAMMO BBIIIOJHUTH 33JaHMs, BblJIaH-
HBIC TIPETOIaBaTENIEM, YTO 3aYUTHIBACTCS KaK TEKyIIas paboTa CTy[IeHTa U OILICHWBAECTCA IO KpUTe-
pusiM, pecTaBlIeHHBIM B myHKTax 6.4 PIT/I.

Memoouueckue pekomenoauuu no no02omosKe 00K1aod.

ITpn moaroroBke AOKIana peKOMeHAyeTcs caenars cienyrouiee. CoCTaBUTh IUIaH-KOHCIIEKT
CBOEro BbICTyIUIeHUs. [IpoayMaTs npuMepsl ¢ LENbl0 00eceueH s TECHOM CBA3M M3y4aeMoOl Teo-
puM ¢ npakTUKod. [1oAroToBUTH CONPOBOJUTENBHYIO CIAMI-TIPE3eHTALUI0 /UM JAEMOHCTPALUOH-
HBIA pa3aTOYHbIN MaTepHai 1o BbIOpaHHON Teme. PekoMeHiyeTcss mpoBeCTH JoOMa PENETULIMIO Bbl-
CTYIUIGHUS. C LENbl0 OTpabOTKM pPEYEeBOro ammapara M HpOJODKUTEIBHOCTH  BBICTYILIE-
Husi(pernamenT— 7-10 mun.).

Buvinonnenue unousuoyanpHvix munogulx 3a0au.

B crywae mpomyckoB 3aHSATHN, HaIW4YUs HHIUBUAYaJTbHOTO rpaduka oOydeHus u s 3a-
KpEIJICHUs] TMPaKTUYECKUX HABBIKOB CTYAECHTAM MOTYT ObITh BBbIJAHbI TUIIOBBIC MHJMBUIYaJbHbIE
3aJlaHusl KOTOPBIE JOJDKHBI ObITh CIaHbl B YCTAHOBJIEHHBIN IPEN0/1aBaTEIEM CPOK.

Pexkomenoayuu no pabome ¢ HaAYUHOU U y4eOHOU Tumepamypoil

Pabota ¢ yueOHOM 1 Hay4dHOU JIUTEpPATypOH SBISETCS TIaBHOW (POPMOI caMOCTOSTEIbHON
paboThl U HEOOXOJMMa MPH MOJrOTOBKE K YCTHOMY ONpPOCY Ha MPAKTUYECKUX 3aHATHSX, K KOH-
TPOJBHBIM paboTaMm, TecTHpoBaHHIO. KOHCHEKTHI HaydyHOH JMTEpaTypbl MpPH CAMOCTOSTEIbHOU
MOJITOTOBKE K 3aHSATHAM JOJKHBI OBITh BBIIOJIHEHBI TAaKXKe aKKypaTHO, COJIepKaTh OTBETHI HAa Kax-
JIbI TIOCTaBJIEHHBIA B TEME BOIPOC, UMETh CCHUIKY Ha UCTOYHUK MH(POpPMAIMHU C 00s3aTeIbHBIM
yKa3aHHEM aBTOpPA, HAa3BaHUS U roJla M3/aHUs MCIONb3yEeMOH HaydHOW snreparypbl. KoHcnekT
MOJKET OBITh OIOPHBIM (COJIEPKATh JIMILIL OCHOBHBIE KIIOUEBBIE MO3UIMH), HO MIPU 3TOM I103BOJIS-
IOLIUM JIaTh TOJHBIM OTBET MO BOMPOCY, MOXKET OBITh NOAPOOHBIM. OOBEM KOHCIIEKTa ONpeaeiseT-
Csl CaMMM 00yYaroIuMCs.

B nporecce paboTsl ¢ yueOHON 1 HayYHOH JTUTepaTypoil 00ydarouiics MOXKeT:

- JIefaTh 3alKiCH 10 X0y YTE€HUS B BUJIE IPOCTOrO WJIM Pa3BEpHYTOro IulaHa (CO3/1aBaTh Iie-
peueHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOYHHUKE);

- COCTaBIISITh TE3UCH! (IUTHPOBAHKME HanbOoJiee BaXKHBIX MECT CTaThU WJIM MOHOTpaduu, Ko-
POTKOE U3JI0KEHUE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBUThH aHHOTAIMH (KpaTKoe 0000IIeHNe OCHOBHBIX BOIIPOCOB pabOThI);

- C03/1aBaTh KOHCIEKTHI (pa3BEPHYTHIE T€3UCHI, KOTOPHIE).

8. MNEPEYEHb JIMHEH3UOHHOI'O MIPOI'PAMMHOI'O OBECIIEYEHUS, ITPO-
OECCHUOHAJIBHBIX BA3 TAHHBIX 1 THO®OPMAIIMOHHBLIX CITPABOYHBIX
CUCTEM
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ITepeyeHnb JTHIIEH3NOHHOTO MPporpaMMHoOro odecnevyenust U3 MTO
1. Office Standard 2013 JIum. Ne 64009631 OPEN 94014224Z7ZE1608
2. MS Windows XP prof MSDN Academic Alliance; MS Office 2007 std Open License: 66241795
OPEN: 96248131727E1710
3. MSDN akademie alliance ceprudukar ygactauka mporpamMmsl JIIAY, kad. nabpopMaTHKe 1 MO-
nemupoBanus (OC Windows XP Prof) Ceobomxnoe 1O OpenOffice.org 3.3.0.ru Dr Web Desktop
Security Suite (AntuBupyc) + 1Y, LBW-AC-12M-56-B3 OS Windows XP Home Russion X12-
51828 Undopmanuonnas cucrema cucreme 1C:UTC Ha caiite itS.1C.ru Ha ocHOBaHWM Tapuda
«HTC ITPOD».Peructpanuonnsiii Homep npoaykra «1C:Ilpeanpusarue» 8972033
4. MS Windows 7 x32 prof, Open License: 6542949 (65429551) MS Office 2010 Stdx32 Open
License: 65429549

Ilepeuensb npodeccHOHANBHBIX 023 JAHHBIX

1.www.ioffe.ru
2. www.apps.webofknowledge.com
3. WWW.SCopus.com

Hepeqeﬂb I/IH(l)OpMaIII/IOHHBIX CIIPAaBOYHBIX CUCTEM

HaumenoBaHue pecypca Pesxxum nocryna
CripaBOYHUK-TPCHAKEP: PEIICHUE 3a71a4 10 (pu3uke http://shat.ee.saoqg.ac.ru/T-phisD
WuTtepHeT-MecTo (u3MKa http://www.ivanovo.ac.ru/phys/
«Pusuka» http://www.yellow-

pages.narod.ru/f01.htm
dusnka http://www.ivanovo.ac.ru/phys

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/IUMAS
JJIS1 OCYHECTBJIIEHUSA OBPA3OBATEJIBHOI'O ITPOLUECCA IO JUCIUIIJINHE

Y4yeOHass ayIuTOPUH VIS NPOBECHUS 3aHATHI CEMHHAPCKOI0 THIIA - YKOMIIJIEKTOBaHa
CHeLUANIN3UPOBaHHON (y4eOHOM) MeOenblo, TEXHUUYECKUMHU CPEACTBaMHU OOyUYEHHMs, CIyXKalluMH
JUIS TIpe/ICTaBIeHUs y4eOHON HHPOpMaIIUH.

YueOHast ayiuTOpPUH 1Jisl IPOBeAeHUs 3aHATHI JIEKIIMOHHOI0 THUIIA — YKOMIUIEKTOBaHA
CrHeIMaIu3upOBaHHON (y4eOHOI) MeOebi0, HAOOPOM JEMOHCTPAIIMOHHOTO 000PYyI0BaHUS U Y4eO-
HO-HarJsiIHBIMU TOCOOUSIMH, 00€CTIeYBAIOIIMMU TEMAaTHUECKUE UIUTIOCTPALIMU, COOTBETCTBYIOIINE
pabourM y4eOHBIM MTpOrpaMMaM JUCIUIUINH (MOTyJIei).

YueOHast ayIuTOpPUs JIsl TPYNNOBBIX M HHAUBHAYAJIbHBIX KOHCYJIbTALMN - YKOMIUIEK-
TOBaHa CIEIUAIN3UPOBAHHON (YyueOHOI) MeOenbIo, TEXHUUECKUMH CPECTBAMU O0Y4YEHHUsI, CIIyKa-
IIMMH JJIS TIPE/ICTaBIeHUs yueOHOH HH(pOpMaLny.

Y4yeOHas ayauTOpus 1JIsl TEKylIero KOHTPOJIsi M IPOMEKYTOYHOM aTTecTallii - YKOM-
IUIEKTOBaHa CHEeNMaIM3UPOBAHHON (yueOHON) MeOenblo, TEXHUYECKMMU CpeACTBaMHU O0O0ydeHus,
CITy>KalllUMU JJIs1 IpeCTaBlIeHNs yueOHOU nH(pOpMaLnu.

ITomemenne I caMOCTOATEbHONM PadOThl — YKOMIUIEKTOBAHO CIELUAIN3UPOBAHHOU
(yueOHoI1) MebeInbio, OCHAIIIEHO KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO TTOJIKITFOYSHHS K CETH
"NuTepHer" U 00ecrneyeHo JOCTYNOM B JIEKTPOHHYIO MH(OPMAIMOHHO-00Pa30BaTEebHYIO CpEeay
OpraHu3au

OCHaIIEHHOCTD U apec MOMEILEHHH

HaumenoBanue nomemeHui Anpec (MECTOIIOIOKEHUE)
MOMEIIEHU N
Aymuropust Ne 1 YueOHast ayauTopusi Uil IPOBEJACHUS 3aHATHUH JIEKIIMOHHOTO THIIA, 346493, Pocrosckas 00-
3aHATHH CEMHHApCKOTO THIIA, KypCOBOTO IIPOCKTUPOBAHUS (BBIIOIHEHUSI KYpPCOBBIX pa- |JjacTb, OKTAOpPbCKUI paiioH,
00T), TPYNIOBBIX ¥ WHJIMBHIYAIHBIX KOHCYJIBTallMi, TEKYIIEro KOHTPOJSI U IPOMEXKY- 1. [TepcuaHoBCKHH, yiI.
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http://www.ioffe.ru/journals/
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=E3cWELEorxktBGcZIWM&preferencesSaved=
http://www.scopus.com/
http://shat.ee.saog.ac.ru/T-phisD
http://www.ivanovo.ac.ru/phys/
http://www.yellow-pages.narod.ru/f01.htm
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TOYHOH aTTecTalMy, YKOMIUIEKTOBaHHAs CHICIMAIM3UPOBAHHOI Mebenbio (paboyee MecTo
MIpeToaBaTelis, CTOJbI, CTYJbs, Mocka MemoBas (1)).

Texauueckue cpeacTBa oOydeHHs: HAOOp TEMOHCTPAITMOHHOTO 00OPYIOBaHUSI - TIPO-
extop (1), mpoekunonHsIi dkpaH (1), HOYTOYK (IEpEeHOCHOI); yaeOHO-HATIIAAHBIE TIOCO-
Ous1, oOecTeYnBarONIie TEMAaTHICCKUE WILTIOCTPAIH, COOTBETCTBYIOMIME PabOUYNM IpO-
rpaMMaM JUCIUIUIHH (IEPEHOCHOER).

Kpusomuisikosa, oM Ne 27

Aynutopus Ne 78 YueOHas ayauTopus U MPOBEICHUS 3aHATHH CEMHUHAPCKOTO THTIA,
KypCOBOTO IPOEKTHPOBAHMS (BBIIOJHEHUSI KYPCOBBIX padoT), IPYNIOBBIX W HMHIWBHIY-
QIBHBIX KOHCYJITallUi, TEKYILIETO KOHTPOJIS U IIPOMEKYTOYHOH aTTecTaluy; Jaboparopus
O6ro(M3NKH, YKOMIIEKTOBaHHAsl CIIEUAIM3UPOBAaHHON MeOenbio (pabodee MECTO Mpemno-
JlaBaTeIsl, CTOJIBI, CTYJbSI, TOCKAa MarHUTHO-MapKepHast).

TexHuueckue cpencrBa oOydeHUs:: HAOOP AEMOHCTPALMOHHOTO 000pYHOBaHUs (MYIb-
TUMEJINa-TIPOEKTOp, WHTEPAaKTUBHAsl JIOCKA, IEPCOHAJIbHBIH KOMIBIOTEp, INPHUCTABHBIC
I'POMKOTOBOPHUTENIN K MHTEPAKTUBHON JOCKE MPSMON MPOEKLUH), CIEIHaTn3UPOBaHHOE
yaeOHOe obopynoBaHue (IPHUHTEP, MHOTO(YHKIIMOHATHHBIN MPUHTEP, MTAHTCHIUPKYIb,
MHUKpPOMETp, KaJIOPUMETP (POTOIIEKTPUIESCKUI OJHOIYIEBOM, J1a3ep, MOIMIPUMETp, AUCK,
Ipy3, MIJZIUMETPOBAs JIMHEWKA, CEKyHAOMEpPHI, YCTAHOBKA MAaTEMaTHIECKOTO MAasTHHKA,
KaNMULIPHBIC TPYOKH, CTEKIIIHHBIN CTaKaH, MEPHBIN CTEKIAHHBIN HMIHHIP HA MTOJCTaBKe,
MHKPOMETp, Tena cepuaeckoirl GopMel (HEOONBIINX pa3MepoB), KaJOPHUMETP, ICKTPO-
IUINTKA, BBIIPSMHTEIb, Mara3ud COIPOTUBIICHUH, HEU3BECTHOE CONPOTHBICHHUE (TIPOBOA-
HUK HHXPOMOBBIii), PEOXOpA, MUKpOAMIEPMETp, TpaHchOpMaTop, aMIEpMETPhI, BOJIBT-
METpBI, peocTat, Oarapess KOHJICHCATOPOB, KaTyIlKa WHIYKTUBHOCTH, Kajopumerp (oTo-
ANIEKTPUUECKUN OJHOJIyYEBOH, CTEKISIHHbIE M3MEPHUTEIbHbIC KIOBETHI, HA0Op PacTBOPOB
BemectBa (CuSO4) u3BecTHOM KoHIEHTparnuu, pactBop (CuSO4) Heu3BeCTHON KOHIICH-
TpalyH, PacTBOPUTENb, HMCTOYHUK KOT€PEHTHOrO M3IydeHHs (J1azep), AuppakiroHHAS
pelIeTka, yCTaHOBKA JUIs IeMOHCTpauu «/ludpaknns 31eKTpOHOB Ha MOJMKPUCTAIINYE-
ckoM TpaduTe», onTudeckuii HaOOp UIA M3YUYEHUs ONTHYECKHUX SBICHUH; BHPTyaJbHas
nmabopaTtopus GHU3NKH); yIeOHO-HATIIIHBIC TIOCOOHS 00ECIIEYHBAIOIIIEe TEMATHICCKIE HII-
JIFOCTPAIMH, COOTBETCTBYIOIIHE paO0OYNM ydeOHBIM IPOrpaMMaM .

Windows 8.1 Professional Jlmmemsms Ne 64865570 ot 05.03.2015 OPEN
94854474ZZE1703 ot Microsoft Volume Licensing Service Center; Office Standard 2013
Junensus Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608 ot Microsoft Volume
Licensing Service Center; Adobe acrobat reader CBo60HO pacnpocTpaHsIeMOe MpOmpHe-
TapHoe mporpammHoe obecrneuenue; Google Chrome CroboaHo pacmpoctpansiemoe I10,
munensus freeware; Unreal Commander CoGoano pacmpoctpansiemoe 10, nmureH3us
freeware;  Zoom  Tapu¢p  bazoBwiii  CBobGogno  pacmpoctpansemoe  [1O,
ZoomVideoCommunications, Inc; Skype CB000OIHO pacmpocTpaHsIeMoe MIPONPUETAPHOE
nporpammHoe obecrieueHue; Dr.Web loroBop Ne PI'A 12130035 ot 13.12.2022 mexmy
OI'BOY BO «Jlonckoii TAY» u O00 «KOMITAHUS I'DHOAJIb®y; 7-zip CBobogHO
pacmpocrpansiemoe 10, GNU Lesser General Public License; Yandex Browser CBo6oHo
pacupoctpansiemoe [1O; Jlaboparopus MMUC «[Inaser»y [orosop Ne576-22 ot
11.11.2022 r. mexxty @PT'BOY BO «/lorckoit TAY» 1 OO0 «Jlabopatopuss MMHUC»

346493, PocToBckas 00-
nacth, OKTIOpbCKHUI paiioH,
1. [IepcuanoBckui, yi.
KpusomuisikoBa, 1om Ne 27

Kabuner Ne 45 Tlomemenue aist CaMOCTOSTETHHON PabOTHI (3IEKTPOHHBIN YHTATEHBINA
3aJ1), YKOMIUIEKTOBAHO CIEIUATM3UPOBAaHHON (y4eOHOI) MeOenbl0, OCHAIIEHO KOMIIhIO-
TEPHOI TEXHUKOW ¢ BO3MOXHOCTBIO MOJKIIOUeHHs K ceTu "MHTepHeT" U obecrieueHo 1o-
CTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIHOHHO-00pa30BaTEIbHYIO CPETY OpraHU3aIli.

Windows 8.1 Jlumensus Ne65429551 ot 30.06.2015 OPEN 95436094ZZE1706 ot Mi-
crosoft Volume Licensing Service Center; Office Standard 2013 Jlunensust Ne 65429549 ot
30.06.2015 OPEN 95436094ZZE1706 Microsoft Volume Licensing Service Center;
OpenOffice Ceoboano pacmpoctpansiemoe I10, nunensust Apache License 2.0, LGPL;
Adobe acrobat reader CBo6oHO pacmpocTpaHseMoe MPONpHETaApHOE MPOrpaMMHOe 00ec-
NIEYEHHUE; Zoom Tapug bazoBniit CBobonmHO pacnpocTpaHseMoe IO,
ZoomVideoCommunications, Inc.; Skype CBo6oaHO pacmpocTpaHseMoe MNpONpUeTapHOe
nporpaMMHOe obecrieuenue; Yandex Browser CoGomno pacmpoctpansemoe [1OYandex
Browser CBob6oano pacnipoctpansiemoe [10; Jlaboparopus MMUC «AC «Harpyska» [loro-
Bop 8630 ot 04.10.2021 mexaxy ®I'BOY BO «/louckoit TAY» u OO0 «Jlaboparopust
MMMUCy»; JTabopatopus MMUC [lekanat JloroBop Ne6712 ot 30.01.2020 mexay ®TBOY
BO «Jlouckoit TAY» u OOO «Jlaboparopus MMUCy; Jlabopatopus MMUC«ITnans»
Horosop Ne576-22 ot 11.11.2022 r mexxny ®PI'BOY BO «/lorckoit TAY» 1 OO0 «Jlabo-
patopuss MMUC»; Cucrema kouTeHT —¢puibTpanuu SKyDNS (SkyDNS arent) Jlorosop
NeF0-05284 ot 13.09.2021r. OO0 «Cxait/[HC»; Dr.Web lorosop Ne PI'A 12130035 ot
13.12.2022 mexay ®I'BOY BO «/Jouckoit TAY» 1 OO0 «KOMITAHUA I'DOHJAJIb®y;
7-zip CBobonHO pacnpoctpansiemoe I10, GNU Lesser General Public License

346493, PocroBckas 00-
nacth, OKTIOpbCKUI paiioH,
1. [TepcuanoBckui, yi.
KpupormuisikoBa, 1om Ne 27

47




Aynuropus Ne 98 Ilomenienue it XpaHeHHS M NPOQHIAKTHYECKOTO OOCITY )KHBaHMS
y4aeOHOT0 000pymOBaHUsA. Y KOMIDICKTOBAHO CIICIIUATM3UPOBAHHON MeOEbIO I XpaHEeHUS
060pYI0BAHHS ¥ TEXHHUECKMMHU CPEICTBAMH IS €ro 00CTyKHBaHUs (IMCTHILIATOP, XOMO0-
JWIIBHUK, BBITSDKHOM IIKag), ra30oBble TOPENIKHU, MIKad Ul peaKTHBOB U JIaDOpaTOpHOi 1mo-
CyJsl, KOHTYKTOMeTp, pH-MeTp).

346493, PocroBckas 00-
nacTh, OKTSIOPHCKUI palioH,
. [lepcuanoBckuii, yi.
Kpusomnsikosa, gom Ne 27
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