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1 lleab n 3aga4M 0CBOEHUA JUCHHUILIMHBI

Heabro usydyeHuss AUCHUIUIMHBI «Du3nkay sBiseTcs (HOpMUpOBaHHE Yy OyaylIuX
CHEIHUATNCTOB TEOPETUYECKUX 3HAHUM U MPAKTUYECKUX HABBIKOB [0 TI'PaMOTHOMY
MPUMEHEHUIO 3aKOHOB (PU3MKHU TMpU PEIICHUU 3aJlay, BO3HUKAIOIIMX B MX MOCIETyIOLIEH
PO EeCCUOHATILHOMN AESITENbHOCTH.

3apaum:

— H3yYEHHE 3aKOHOB OKPYAIOIEr0 MUPa B UX B3aUMOCBSI3U;

— oBnajeHue (¢QyHAAMEHTAIbHBIMU MNPUHIUIAMUA W METOJaMU pEIICHHs Hay4yHO-
TEXHUYECKUX 3a]1aY;

— (opMHpOBaHME HABBIKOB MO NMPUMEHEHUIO MOJOXKEHUN (PYHIaMEHTATbHON (PU3MKH K
IrPaMOTHOMY HAy4YHOMY aHaJIM3y CUTYyallli, C KOTOPbIMU CHELHATUCTY MPUXOIAUTCS
CTAJIKUBATHCS MPU CO3JAHUU HOBOW TEXHUKH U HOBBIX TEXHOJIOTHIA;

— OCBOEHHME OCHOBHBIX (PM3MUYECKUX TEOPUH, MTO3BOJISIOUINX OMUCATH SIBJICHUS B IPUPO/IE,
U TpENesoB MPUMEHUMOCTH 3THUX TEOPHM JUIsl PELIEHHs] COBPEMEHHBIX U
MEPCIEKTUBHBIX TEXHOJIOTMYECKUX 3a/aY;

— (opMHpoBaHuE y 00YUaIOIIUXCS OCHOB €CTECTBEHHOHAYYHOU KapTHUHBI MUPA;

— O3HaKOMJICHHE 00Y4YarOIIMXCsl C UCTOPUEH U JIOTUKON pa3BUTHsI (PU3MKU U OCHOBHBIX €€
OTKPBITHM.

2 IlepeyeHb VIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 0 IMCUUIIJIMHE, COOTHECEHHBIX C
IUVIAHMPYEMbIMHU Pe3yJIbTATAMH OCBOCHUA 00pa30BaTeIbHOM MPOrPAMMBI

N3yuenne maHHOW AWCHMIUIMHBI HAMpPAaBICHO Ha (DOPMHUPOBAHHE y OOYUYAIOIIUXCS
cnenyronieit oodmenpodeccuonanbHoit kommnerenimu (OIMK-1.1):



2.1 O6menpogeccuoHATbHBIE KOMIIETEHIIUN U MHAUKATOPHI UX JOCTHKEHUS

Kon Kon 1 HanMeHOBaHNe HHAMKATOPA JOCTHKEHUS] KOMIIETeHIIHH
Conepixanue KOMIETeHIIUH
KOMIIeTeHIIUH 3HATh | yMeTh | BJIAJIeTh
OIIK-1 CnocobeH pemars Tunossie | OITK-1.1.

3aa4u MpodecCUOHANTBHOM
JIeATENTLHOCTH Ha OCHOBE
3HAHWK OCHOBHBIX 3aKOHOB
MaTEeMaTHYCCKUX B
€CTECTBEHHBIX HAYK C
MIPUMEHEHHUEM
MH(OpPMALMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJIOTUH

I[eMOHCTpI/IpyeT 3HAaHUEC OCHOBHBIX 3aKOHOB MATEMATUYCCKUX, CCTCCTBCHHOHAYYHbIX U 06H16Hp0(1)€CCI/IOHaJ'ILHLIX
JUCIUIIIINH, HCO6XO,Z[I/IMBIX JUIA pCIICHUA TUITIOBBIX 3a/1a49 B obyactu ArpOHOMMHHA

OCHOBHBIE (PH3MUYECKHUE SIBICHAS 1
OCHOBHBIE 3aKOHBI (DM3UKH; TPAHHUIIBI
MIPUMEHNMOCTH 3aKOHOB (DM3UKH;
MIpUMEHEHNE 3aKOHOB (M3UKHU B
BaXHEUIIINX TIPAKTHYECKIX
MIPUIIOKEHUSAX; OCHOBHBIE
(u3nvecKre BEITUYUHBI U (PU3HYCCKIEC
KOHCTaHTHI, UX ONpPEAeNIEHUE, CMBICII,
crocoObl U CTUHHIBI KX U3MCPCHUS

00BSICHUTE OCHOBHBIE HAOJIIOaEMBIE
TIPUPOJIHBIC  TEXHOTCHHBIE SIBJICHUS U
a3 ekt ¢ mo3unuii GpyHIaMEHTATBHBIX
(u3HUECKUX B3aUMOJICHCTBHIA;
HCTOJIKOBBIBATh CMBICHT (DH3UIECKHUX
BEJIMYUH U [MOHSATUI; 3aIIUCLIBATE
ypaBHCHHUS JJ1s1 (PU3UUCCKUX BEITHMYUH B
cucteme CU

HaBBIKAMH UCIIOJIL30BAHUS
OCHOBHBIX 00IIEePU3MIECKUX
3aKOHOB Y TIPUHIIMITOB B BaXKHEHUIITHX
MPAaKTUYECKHUX MPIIOKCHHSX
HABBIKAMH TIPUMEHEHUS] OCHOBHBIX
METOJIOB (PU3UKO-MATEMATHUECKOTO
aHau3a sl PeIICHUS
€CTECTBCHHOHAYYHBIX 3a/1a4




3 MecTo AMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOI NPOrpaMMbl
HucuunnuHa «®dusnka» OTHOCUTCS K 00s3aTeabHOW YacTH 00pa30BaTENIbHOM

porpamMmsbl OakajiaBpuara.

4 CTpyKTypa ITUHCUMILIMHBI U pacnpeaejeHue ee TPYA0eMKOCTH
(Ha 0IHOT0 00YUYAKOILETr0CH)

N Bcero 3a 1 cemecTp
Bun y4yedHoii paboThI

4acoB 4acoB
1. KonrakTHasi padoTa npu nNpoBeeHUN Y4eOHBIX 3aHITHIi, BCero 69,70 69,70
(Jlex + Jlab + Ilp + KCP)
B TOM YHCJIE:
JlekmonHnsble 3ausiTus (Jlex) 34,00 34,00
JlabopaTtopHsie 3ausaTus (Jlab) 34,00 34,00
[Tpaktraeckue 3anstus (1lp) - —
[IpoBenenne KoHCYIpTauui Mo yuebnoi aucuuminae (KCP) 1,70 1,70
2. CamocTosiTesibHAsA padoTa, Beero (CP + xoumpons) 71,00 71,00
B TOM YHCIIE:
CamocrosTenbHas paboTa IPH BRITOITHEHUH pacdeTHO-TpadudecKoi
paboThl, THIIOBOTO pacueTa, pedepaTa, KOHTPOIBLHOH paboThL, 3cce U
J1p. — -
CamocrosTenbHasi padoTa IIPH BBHITOJTHEHUH KyPCOBOM PaOOThI
(mpoekTa) - —
CamocTosiTenpHast padoTa Py NOATOTOBKE K 9K3aMEHY 23,70 23,70
CamocTtosiTennpHas padoTa MpH HOATOTOBKE K 3a4eTy — —
[Tpoune BUIBI CAMOCTOSITEITEHON PaOOTHI (IMTOJIrOTOBKA K JICKITHSIM,
J1a00paTOPHBIM, MPAKTHIESCKUM 3aHSITHSIM) 47,30 47,30
3. KonTrakTHasi pa6oTa NpH NpOBeIeHNH MPOMEKYTOYHOMH
aTTeCcTallMH, BCEro 3,30 3,30
I'pynmoBbie KOHCYJBTAIMY MTEPe]] SK3aMEHOM H ¢/1ada dK3aMeHa 1o
mucrutuiiae (K) 3,30 3,30
Cnaua 3aueta no aucuumnie (K) — —
3ammta KypcoBoii padoTsl (mpoekTa) (K) — -
OO0miasi TPy10€eMKOCTh TUCHUILUIMHBI B Yacax: 144 144
B TOM 4Hclie B GopMe MPaKTUIECKOH MOrOTOBKH - —
O01Iast TPY10EMKOCTh JUCHMILUIMHBI B 324eTHBIX eIMHUIIAX: 4 4




5 Conepxanue TUCUMILTHHBI

5.1 Copep:xanne IUCHMILUIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM (pa3aejaMm) C
YKa3aHHeM OTBEJACHHOI0 HAa HMX KOJMYECTBA aKaJeMHYECKHUX YacOB M BHA0B y4eOHBIX
3aHATHH

© Buanbl yue6Hol padoThl H HX TPYAOEMKOCTh, YaChI
= =
HauMeHoBaHue " coAep:xaHue pasaesa % E KonraxTHas paﬁoTa npu . CaMocToATeIb-
« | AMCHUILIMHBI (MepeYyeHb TUAAKTHYECKHX =z 9 NPOBEIEHNHN y1eOHbIX 3aHSTHI Hasi paboTa g
qz eIMHMII: pACCMATPUBAEMBIX MOATEM, E z BT.4. B g
g BOMpoCoE) g Sl |ap | ma| ®oPve lpep| cp | Kow- | g
> NpaKTHY. TPOJIb S
- MOATOT. A
1 |BsencHue OIIK-1 | 1,00 | - — — 0,05 | 1,00 — 2,05
2 | MexaHuka OIIK-1 | 9,00 | 8,00 | — — 0,45 | 12,50 — 29,95
Kunemamuxa 2,00 | 2,00 | — — 0,10 | 2,50 — 6,60
Junamuka 2,00 | 2,00 | — — 0,10 | 2,50 — 6,60
Momenm umnynvca 1,00 — — — 0,05 | 1,50 — 2,55
Dnepeus 1,00 — — — 0,05 | 1,50 — 2,55
Jlunamuka spawamenvbnoco 08udicens 1,00 | 2,00 | — — 0,05 | 1,50 — 4,55
Dnemenmvl MexaHuKu CNIOWHBIX CPeo 1,00 | 2,00 | — — 0,05 | 1,50 — 4,55
Penamueucmckas mexanuxa 1,00 — — — 0,05 | 1,50 — 2,55
3 | TepMoamHaMUKa U MOJIEKYJSIpHAs (hH3HKa OIIK-1 | 5,00 | 6,00 | — — 0,25 | 6,50 - 17,75
Denomenonocuteckas mepmMooOUHamMuKa 2,00 | 4,00 | — — 0,10 | 2,50 — 8,60
Monexynapro-Kunemuyeckasi meopus 2,00 | 2,00 | — — 0,10 | 2,50 — 6,60
Dnemenmvl husuyeckoll KuHemuKu 1,00 — — — 0,05 | 1,50 — 2,55
4 | DIeKTpUYeCTBO M MarHETH3M OIIK-1 | 7,00 [10,00| — — 0,35 | 10,50 - 27,85
Dnexmpocmamuxa 1,00 — — — 0,05 | 1,50 — 2,55
IIposooHuUKU 8 INEKMPULECKOM NOAE 1,00 | 2,00 | — — 0,05 | 1,50 — 4,55
Jlusnekmpuxu 8 21eKmpudecKom noe 1,00 — — — 0,05 | 1,50 — 2,55
Tlocmosinnbwiil snexmpuieckutl mox 1,00 | 4,00 | — — 0,05 | 1,50 — 6,55
Maznuumocmamuxa 1,00 — — — 0,05 | 1,50 — 2,55
Maenummnoe noae 6 sewecmese 1,00 | 4,00 | — — 0,05 | 1,50 — 6,55
DnexmpomacHumnas UHOYKyust 1,00 — — — 0,05 | 1,50 — 2,55
5 | KomebaHwust ¥ BOJHBI OIIK-1 | 6,00 | 8,00 | — — 0,30 | 9,00 - 23,30
Tapmonuueckue xonebanus 1,00 | 2,00 | — — 0,05 | 1,50 — 4,55
Boanw 1,00 | 4,00 | — — 0,05 | 1,50 — 6,55
Hnmeppepenyus 80an 1,00 — — — 0,05 | 1,50 — 2,55
Jlugpaxyus eonn 1,00 | 2,00 | — — 0,05 | 1,50 — 4,55
Tonapusayus eonn 1,00 — — — 0,05 | 1,50 — 2,55
Toenowenue u ducnepcus 601 1,00 — — — 0,05 | 1,50 — 2,55
6 |KBanroBas ¢usnuka OIIK-1 | 3,00 | 2,00 | — — 0,15 | 4,50 - 9,65
Keanmosguvle ceoticmea sn1exmpomacHummo20 100 ] 200 - B 0,05 | 1.50 B 455
U3TyueHus
Ilnanemapnas modenb amoma 1,00 — — — 0,05 | 1,50 — 2,55
Keanmosas mexanuxa 1,00 — — — 0,05 | 1,50 — 2,55
7 |Snepnas ¢uzuka OIIK-1 | 2,00 - - — 0,10 | 2,00 - 4,10
OcHO8bI QU3UKU AMOMHO20 0PA 1,00 — — — 0,05 | 1,00 — 2,05
DnemenmapHule yacmuywvl 1,00 — — — 0,05 | 1,00 — 2,05
8 | Duzmueckasi KapTHHA MHpa OIIK-1 | 1,00 - - — 0,05 1,30 - 2,35
KypcoBast pabota (1IpoekT) — — — — - — - — -
[TpoMexxyTodHas arTecTanus (FK3aMeH): OIIK-1 — — — - — - 23,70 | 27,00
HUTOT'O no aucunninHe: - 34,00|34,00| - — 1,70 | 47,30 | 23,70 144




5.2 Pazaesibl AMCHMINIMHBI 10 BUIAM ayIMTOPHOM (KOHTAKTHO#) padoTsl U (popmbl
KOHTPOJIS

o Ne Hammenosanne pasiena Bl/lllblvylleﬁﬂblx DopMbI TEKYLLIETO
n/n | cemecrpa P —— 3aHATHIA (B Yacax) KOHTPOJIA )
Jlek | Jla6 | IIp yCIeBaeMOCTH

1 1 Beeaenne 1,00 — — T

2 1 MexaHuKa 9,00 | 8,00 - T, 3JIP

3 1 TepMmomuHaMUKa ¥ MOJIEKYJIIpHAs (hH3MKa 5,00 | 6,00 — T, 3JIP

4 1 OIIEKTPUYECTBO U MarHETU3M 7,00 | 10,00 — T, 3JIP

5 1 Konebanus u BOIHEBI 6,00 | 8,00 — T, 3JIP

6 1 KsanToBas ¢uznka 3,00 | 2,00 - T, 3JIP

7 1 SlnepHas pusuka 2,00 — — T

8 1 dusnyeckasi KAPTHHA MAPa 1,00 - — T
HUTOI'O:| 34 34 - -

5.3 JlaGopaTopHbIe padoThI

Ne Ne HaumeHoBaHMe pa3aena Bceero
HaumeHoBaHue J1a00paTOPHBIX padoT
n/m_ | ceMecTpa JHCIUTLINHBI 4acoB
1 1 MexaHnka N3ydeHne nocTynaTrenbHOro IBHKEHUS 2
cucTeMbl Ha MalHe ATByna
HccnenoBanue BpalaTeabHOIO IBUKEHUS 4
Ha MasTHuke O0epOeka
AHanu3 1 OTBITHAS TIPOBEPKA YpaBHEHUS 2
bepnymiu
2 1 TepMoanHaMuKa U MOJEKYJISpHAs Onpenenenue noctossHHON bosbliMaHa 2
¢duznka HUccnenoBanne anuabaTHOTO pacIMpeHUs 4
BO3/1yXa
3 1 DIEeKTPUICCTBO U MAarHETH3M [TpoBepka 3akoHa OMa 2
HccnenoBanue 3aBUCUMOCTH 4

CONPOTHUBJICHUS METAILJIOB U
MOJIYTIPOBOJHUKOB OT TEMIIEPATYPHI

HccnenoBanne MarauTHRIX CBOMCTB 4
(heppoMarHeTHKOB

4 1 Konebanus 1 BOJIHBI HccnenoBanue 3aTyxaronmx KojieOaHui 2
OmnpeneneHre AJIMHBI BOJHBI U3ITYYCHUS 2

HOJIYIIPOBOJHUKOBOTO J1a3epa C IIOMOILBIO
J(paKMOHHON pelIeTKH

OmnpeneneHne ONTHYECKUX CUJI TOHKUX JIMH3 4

5 1 KBanToBas pusuka HccnenoBanue cnekTpa U3IydeHHs aToMa 2
BOJIOpOJIA

HUTOrO: 34

1 T — recruposanue, 3JIP — 3amura 1a60paTopHbIX paGoT
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6 IlepeyeHb yueOHO-MeTOAMYECKOT0 00eceYeHH s AJIsl CAMOCTOSITeIbHOUM PadoThI

00y4arouuxcsi Mo JMCUUIINHE

6.1 Buabl camocTosiTesibHOM padoThl o0yyaromuxcs (CP)

Ne No Bcero
HaumeHnoBaHnue pa3aesa TUCHUTINHBI Buasr CP
/I | ceMecTpa 4acoB
1 1 Beenenue KoncnexktupoBanue
Mmatepuainos, paboraco | 0,50
CIIPABOYHOM JIUTEPATYpOH
ITonroroska k 0.50
TECTUPOBAHUIO ’
2 1 MexaHnka Koncnextuposanue
MaTepHayioB, paboTa co 8,50
CIIPaBOYHOM JIUTEPATYpOH
TToaroroBka k 4.00
TECTHUPOBAHUIO ’
3 1 TepmonuHamMuKa 1 MOJIEKyJIsIpHas (HU3HUKA Koncnexruposanue
MaTepuainos, paboraco | 4,50
CIPaBOYHOI JIUTEpaTYpOor
ITonroroska k 2.00
TECTHPOBAHUIO ’
4 1 DIEKTPUUYECTBO U MATHETU3M KoHncnexktupoBanue
MaTepuainos, paboraco | 6,50
CIIPABOYHOM JIUTEPATYpOH
ITonroroska k 4.00
TECTHUPOBAHUIO ’
5 1 Konebanus u BomHbBI Koncnextuposanue
MaTepHuayioB, paboTa co 5,00
CIIPaBOYHOM JIUTEPATYpOH
TToaroroBka k 4.00
TECTUPOBAHUIO ’
6 1 KBanToBas pusuka Koncnextuposanue
MaTepHuayioB, paboTa co 2,50
CIIPaBOYHOM JIUTEPATYpOH
TToaroroBka k 2.00
TECTUPOBAHUIO ’
7 1 Snepnas puznka KoHcniekTupoBanme
MaTepHayioB, paboTa co 1,00
CIPaBOYHOI JIUTEpaTYpOor
IToaroroBka k 1.00
TECTHPOBAHUIO ’
8 1 dusnueckas KapTHHA MUpa KoHcniekTupoBanme
Mmatepuainos, paboraco | 0,80
CIIPABOYHOM JIUTEPATYpOM
ITonroroska k 0.50
TECTHUPOBAHUIO ’
CamocTrosiTesibHasi paboTa IPH MOATOTOBKE K 3K3amMeny: | 23,70
HUTOro:| 71,00
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6.2 MeToanueckue yKazaHus (151 CaMOCTOATEIbHOI padoThI)

Jist  caMOCTOSITENIBHOTO ~ M3YYEHUsT MaTepHalioB 10  JUCHUIUIMHE «Du3nkay
oOydJaroniecss MOTYT BOCIOJIb30BaThCS  CIAEAYIONIMMH aBTOPCKUMH  METOJMYECKHUMU
ykazanusMu: Mopo3oB, B.B. ®uszuka [ DnekTpoHHBIN pecypc]: MpaKTUKyM ISl 00ydaronuxcs
10 YKpyIHEHHOU rpymnme HanpapieHui nmoarotoBku 35.00.00 Cenbckoe, jJecHOe U pPhIOHOE
x03sicTBO / B.B. Mopo3oB, M.B. Kusii. — Apocinasis, ®T'BOY BO «Apocnasckuii [AY»,
2023. — 88 c. // Dnexrponnas 6ubmmoreka ®I'bBOY BO «pocnasckuit 'AY». Pexum
nocrymna: https://biblio-yaragrovuz.jimdo.com/anekrponssii-katanor 13.06.2023, tpebyercs
aBTOPHU3ALU.

7 ®oH OLIEHOYHBIX CPEACTB A IPOBEACHUS TEKYyLIeH U IPOMEKYTOYHOM aTTecTalul
o0y4yaruuxcst o JUCHUIIMHE

@OH/ OLEHOYHBIX CPEACTB MO AUCHUIINHE «DHU3MKa» — KOMIUIEKT METOAUYECKHUX U
KOHTPOJBHO HW3MEPUTEIBHBIX MATEpHAJIOB, TMpeIHAa3HAYEH JIsi OIICHUBAHUS YPOBHS
chopmupoBanHoctu kommneTeHuu OIIK-1 Ha pasHbIX cTagusx oOydeHHS Ha COOTBETCTBHE
WHJIUKATOPaM JOCTHKEHUSI KOMIIETEHIIUM.

@DOoH/T OLIEHOYHBIX CPEJICTB BKJIIOYACT KOHTPOJIbHBIE MaTepHuasbl JJIsi MPOBEICHUS
TEKYIIEro KOHTPOJISl yCIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTALIMU MO 3aBEPIICHUIO MEPHO]Ia
oOyd4eHwus.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OOECIIEYMBAET OIICHUBAHUE XOJla OCBOCHUSA
JTUCITUTUIMHBI U TIPOBOJIUTHCS B BUJIE KOMITBIOTEPHOTO HJIA OJIAHOYHOTO TECTHUPOBAHMUS.

[IpoMexxyTouHasi aTTecTalusi UMEET 1EJIbI0 ONPEACNTh CTEINEHb JIOCTHKECHHS
3aIJIAaHUPOBAHHBIX PE3YJIbTATOB OOYUYEHHUs M0 AWCIHUIUIMHE 3a OINPEACIICHHBIA TEePHO/I
oOyuenus (1 cemectp) u mpoBoautcs B popme sk3amena (1 cemectp).

7.1 IlepeyeHb KOMIIETEHIIMHA ¢ YKa3aHUEM 3TANo0B UX GopMupoBaHHs B mpoiecce
ocsoenus OIIOII BO

Ne Jranbl (OPMUPOBAHUS U IPOBEPKHU YPOBHS ¢HPOPMHUPOBAHHOCTH KOMIIETEHUUI 110
cemecTpa AUCHHUILNIMHAM, IPAKTHKAM B npouecce ocsoenus OIIOII BO
OIIK-1 — Cnocoben peuwiams munoeuvie 3a0auu npogheccuonanibHoil 0esamenbHoCnu Ha 0CHO8e 3HAHUIL
OCHOGHBIX 3AKOHO8 MAMEMAMUYUECKUX U eCIEeCHEEHHbIX HAYK ¢ RPUMEHEHUeM UHPOpMayuoHHO-
KOMMYHUKAUUOHHBIX MEXHOI02UTL

1 XUMUsI HEOpraHUYECKasi M aHAJTUTUYECKas

1 Wudopmaruka

1 duzuka
1,2 boranuka

2 YueOHasi 03HAKOMUTEIIbHAS MPAKTHKA

2 XuMus opranndeckas, Gu3ndeckasi i KOJUIOHUIHAs
2,4 MareMaTrKa U MaTeMaTH4ecKas CTaTUCTHKA
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http://192.168.2.44/buki_web/bk_cat_find.php

Ne
cemecTpa

Jranbl (OPMUPOBAHUS U NIPOBEPKHU YPOBHS ¢HPOPMHUPOBAHHOCTH KOMIIETEHUUI 110
AUCHMILINHAM, pakTuKaM B npouecce ocsoennsi OIIOII BO

3

MukpoOHroIoTHsI

3

CenbpCKOXO03SIMCTBEHHAS DKOIOTUS

3

MexaHu3aius paCTCHHEBOICTBA

3,4

@usnonorus u OMOXUMHS PaCTCHHUH

OCHOBBI OMOTEXHOJIIOTUHU

OO01as regeTuKa

DU3NKO-XUMHYECKHE MCTOAbI aHaJin3a MpOoAYKIUKU PAaCTCHUCBOJACTBA

DU3UKO-XUMUYECKHE METObI AHAIN3A CEJIbCKOXO03IMCTBEHHON MPOIYKIIUU

YueOHast TEXHOJIOTHYECKAsl TIPAKTHUKA

(SN R N RN

Arpoxumus

5,6

DUTONATOJIOTHS U DHTOMOJIOTHS

HpOI/ISBOI[CTBeHHaﬂ TCXHOJIOTMYECCKas MpaKTHKa

OBOIIIEBOACTBO

ITnonoBoacTBO

Menuopanust

[IpenaumioMHas npakTHUKa

0[O0 |00 |00 Q||

BriniotHEHNE | 3alIuTa BBITYCKHOM KBaTU()UKAITMOHHON pabOThI
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7.2 Onucanme mnokKasarTesjieil W KpUTepHeB OLEHUBAHHUSA KOMIIETEHHWH HAa Pa3jiMYHbIX 3Tanax Hx
(popMupoBanus, onucaHue KA OLEHUBAHUS

OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX U
€CTECTBEHHBIX HAyK C
pHMEHEHHEM
MH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUiH

Heobx0oumblx 0Jist
peutenusi munoebix
3a0au 6 obnacmu
azpoHoMuu

3HaTh: OCHOBHBIE
¢u3ruueckue IBICHAS U
OCHOBHBIE 3aKOHBI
(M3UKHY; TPaHHIIBI
TIPUMEHUMOCTH 3aKOHOB
(u3UKY; TPUMEHEHNE
3aKOHOB (DH3MKH B
BayKHEHIINX
MIPAKTUYECKUX
HPHIOKECHHSX;
OCHOBHBIE (hH3HYECKUE
BEJIMYHHBI U QH3HUECKIE
KOHCTAHTBI, HX
oIpeieIeHHE, CMBICT,
CIIOCOOBI ¥ eIUHHIIBI UX
HM3MEpeHHUs

YMeTb: 00BSICHUTH
OCHOBHBIC Ha0JIIO1aeMbIe
MIPUAPOIHEIE U
TEXHOT'€HHBIC SIBJICHUS 1
3¢ deKTHI ¢ o3uLMit
(yHIaMEHTaIbHBIX
(u3nIecKux
B3aUMOJICHCTBUH;
HMCTOJIKOBBIBATH CMBICIT
(HU3UYECKNX BEINYKH U
TTOHSITHIA; 3aIIUCHIBATH
YpaBHEHHS IS
(HU3HMYECKNX BEINUKH B
cucreme CU

Komnerennun HUnaukaTtop YpoBeHb chOPMHPOBAHHOCTH KOMIETEHIIHH
Oopa3soBaTte/ibHbIE ” - =
JOCTHKEHHSI TeXHOIOIHH ®opma BBICOKHA cpeaHuii HHUKe CPeTHero HU3KHH
KOMIIETEHIHU OLICHOYHOI' 0 IIKaJIbI OLIeHHBAHHS
Kon Conep:xanne dopmMupoBaHus L
(mmaHuUpyeMsie cpeicTBa YAOBJIETBOPHTEILHO / | HEY/IOBJIECTBOPHTEILHO /
KOMIIETeHIHH OT/IMYHO / 32YTEHO X0pouIo / 324TeH0
pe3yiIbTaThl 00y4eHHs) 324TEHO He 324YTeHO
OIIK-1 | CnocobGeH pematb OIllK-1.1. Jlexuuns-Busyanusauus, | Tecrosble
THUIIOBBIC 33/1a4H Hemoncmpupyem snanue | IlpobaemHast nexmus, 3amaHus,
npoeccHOHaTbHON OCHOBHBIX 3AKOHO8 Jlexmus-aucKycens, OuneTsl Ha
JIeATEeIbHOCTH Ha Mamemamuieckux u KommnslorepHas JK3aMeH
OCHOBE 3HAHUH ecmecmeeHHbIX HaYK, CHMYJISIINS

3naem: OCHOBHbBIE
(uznueckue IBICHUI 1
OCHOBHBIE 3aKOHBI
(U3HMKH; TPAHHULIBI
MIPUMEHUMOCTH 3aKOHOB
(hU3MKY; TPUMEHEHHE
3aKOHOB (DM3UKH B
BaKHEUIITNX
MPAKTHYECKUX
TIPUIIOKECHHSX;
OCHOBHBIE (hU3MUECKUE
BEJIMYUHBI 1
(usnyeckue
KOHCTAHTBI, UX
oTnpeesIeHue, CMbICI,
CIOCOOBI U €JIMHUILIBI KX

3naem: OCHOBHbIE
(u3ndeckue sBICHUS U
OCHOBHBIC 3aKOHBI
(hU3UKN; IpUMEHEHHE
3aKOHOB (DU3UKH B
BaXKHEHUIIMX
HPAKTHYECKHUX
[PHIIOKCHUSX;
OCHOBHBIE (hU3HUECKUE
BEJINYHMHBI U
¢uznueckue
KOHCTAHTBI, UX
oIpesieNIeHHe, CMBICI,
CIOCOOBI ¥ CNHUIBI UX
U3MEPEHUS

3naem: OCHOBHBIE
(u3uUecKue SIBICHAS U
OCHOBHBIC 3aKOHBI
(hH3HKH; OCHOBHBIC
(hu3UUECKHe BETNYMHBI
u dhusnueckue
KOHCTaHTBI, KX
ompe/iesIeHHe, CMBICT,
CIOCOOBI U €ANHMIIBI UX
U3MepEeHHst

He 3naem: ocHOBHBIE
(hu3HUecKue ABICHUS U
OCHOBHBIE 3aKOHBI
(U3UKHN; OCHOBHBIC
(hu3HUecKre BETUIUHBI
u pusndeckue
KOHCTAHTBI, UX
oTpe/ieNIeHre, CMBICI,
CIOCOOBI U €JMHUILIBI KX
W3MEpeHUst

HU3MEpEeHUs
Ymeem: 00bACHUTD Ymeem: ucronkoBbIBaTh | Ymeem: 3anuceiBaTh He ymeem: 3anucbIBaTh
OCHOBHBIC CMBICT (PU3HIECKHX YpaBHEHHS JUIs ypaBHEHHS [UIs

HaOJII0]aeMbIe BEJIMYMH U TIOHATHI, (hM3UUECKUX BENMYHH B | QM3UYECKUX BEIUYHH B

MIPUPOIHBIC U
TEXHOT'CHHBIC SBJICHUS U
3¢ dexTsl ¢ no3ununit
(hyHIaMEHTAIBHBIX
usnueckux
B3aMMOJICHCTBUIA;
HCTOJIKOBBIBATH CMBICIT
(hU3MYECKNX BEIUYHH H
MOHITHUH; 3aIIUCHIBATH
YpaBHEHUS TS
(hU3MYECKUX BEJINYHH B
cucteme CU

3aIUCBIBATh YPABHEHUS
Ut GU3HYECKUX
BesnuuH B cucteme CU

cucreme CU

cucteme CU
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Komnerenuunu HNnaukaro YpoBeHb chOPpMHPOBAHHOCTH KOMIIETEHIIUH
A P Obpa3oBaTenbHbIE = P ¢ “p P =
JIOCTHKEHUSI TeXHONOIMH Dopma BBICOKHIi CpeaHuii HUJKE CPeIHEero | HHM3KMit
KOMMeTeHI[HH OLEHOYHOT0 IIKa/bl OLEHHBAHUS
Kon Conep:xanne opmMupoBaHus L
(mnanupyemeie cpeicTaa Y/IOBJIETBOPUTEILHO / | HEY/IOBJIECTBOPUTEILHO /
KOMIIeTeHIIUH OTJIMYHO / 3aYTEHO X0pouIo / 324TeHo
pe3ysbTaThl 00yUeHuUs) 32YTEHO HE 324TeHO
Bulagerts: HaBbIKaMu Braoeem: HaBbikaMu Braoeem: HaBbikaMu Bradeem: HaBbIKaMU He s1a0eem: HaBbIKaMi
HCIOJIb30BaHMs HCIOJIb30BAHUS HCIOJIb30BaHUS HCIOJIb30BaHMs HCIOJIb30BAHUS
OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX
o01ehU3NIECKUX o01ehH3nIecKux o061ehH3nIeCcKux o01ehr3nIECKUX o01ehH3nIecKux
3aKOHOB U NPUHLIUIIOB B 3aKOHOB U IPHUHLIUIIOB B | 3aKOHOB U IPUHLIUIIOB B | 3aKOHOB U IPUHLIUIIOB B | 3aKOHOB U IPUHLIUIIOB B
BaKHEUIITUX BaKHEUIITNX Ba)KHEUIITNX BaKHEUIITUX BaKHEUIITNX
MPaKTHYECKUX MIPAKTHYECKUX MIPAKTHYECKUX MPaKTHYECKUX MIPAKTHYECKUX
MIPUJIOKEHUSIX; MIPUIIOKEHUSIX TIPUIIOKEHUSIX MIPUIIOKEHUSX MIPUIIOKEHUSX

HaBBIKAMU PUMEHEHHS
OCHOBHBIX METOJIOB
¢uznko-
MAaTeMaTHYeCKOro
aHau3a JUls peleHus
€CTECTBEHHOHAYYHBIX
3ama4

HaBBIKAaMH IIPUMCHCHUSA
OCHOBHBIX METOI0B

HaBBIKAaMH IIPUMCHCHUA
OCHOBHBIX METOI0B

¢uznKo- ¢uznKo-
MaTeMaTHYECKOTO MaTeMaTHYECKOro
aHa/M3a JUIS PENICHNs | aHAJIM3a JUIS PelIeHus
€CTCCTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX
3a1a4 3a1a4

Cnocoben: perartb Tlonumaem:

HETPUBHAJILHBIE 3a/1aUk
npodecCHOHANBHO
JIeSATEIIbHOCTH Ha
OCHOBE 3HaHUIt
OCHOBHBIX 3aKOHOB
MaTeMaTUYeCKUX U
€CTECTBEHHBIX HAyK C
MIPUMEHEHUEM
MH(POPMAIMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHNA

(yHIaMeHTaIIbHBIC
(hu3nyecKrue OCHOBBI
arpOHOMHUH




7.3 TunoBble KOHTPOJIbHBIC 3a/laHUA WM MHbBIC MaTEpHAJIbI, Heo0XoauMBble 1JIs1

OLICHKM 3HAHUHM, YMEHUH, HABBIKOB, XapaKTepU3YIOIIUX IJTanbl (GopMUpOBaHUA
KOMIIETEHIIUI B IIpoLecce 0CBOeHHs 00pa30BaTeIbHOM IPOrpaMMbl

7.3.1 TunoBble 3aJaHUsl IS NPOBEACHHMS TEKYLIEro KOHTPOJA M PyO0eKHOro

TeCTUPOBAHUA

S i

*

10.
11.

12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Ilpumeput 6onpocoe ona 3auiumol 1a00pamopHbIX padom:

Uto Takoe MOCTyNaTeIbHOE U BpAIATEIbHOE IBUKECHUS !

Yrto coOoit mpencTaBIsiOT CKOPOCTh U YCKOPEHUE, B YEM OHHU U3MEPSIOTCA?

Yro Takoe Bec Tea, B UeM OH u3Mepsierca?

Kak yctpoena mammHa ATBy1a U Kakue (PU3NYECKUE 3a/1aui OHA MOXKET PEIIUTh?

B dem cyimHOCTh 3aKOHA IMyTH JIJIs1 PABHOIIEPEMEHHOTO ABMKECHUS TEN?

C xakoro MOMEHTa BPEMEHM Ha MalllMHE ATBYJla YCKOPEHHOE JBUKEHUE MEPEXOJIUT B
paBHOMEpPHOE?

CdopmynupyiiTe BTOpO 3aKOH JTUHAMUKH JIJI BPAIIATEILHOTO JBMKEHUS U OOBSICHUTE
ero.

UTO Tako€ MOMEHT CUJIbI, B YEM U3MEPSETCA, KaK HANpaBiIeH?

Packpoiite du3MYecKnii CMBICI MOMEHTa HHEPIHMH Tella. B KakuxX eauHUIIaX OH
usMepsercs?

Yro Takoe yrioBoe yCKOPEHHUE, B UM OHO U3MEPSIETCs, KaK HapaBJIEHO?

Kak cBszanbl Mexay coOoil JMHEHHas W YIrJoBass CKOPOCTH, JIMHEWHOE U YIJIOBOE
YCKOpeHHs?

Yro Takoe konedanus? Kakue kose0aHus Ha3bIBAIOTCSA TAPMOHUYECKUMHU?

Kaxwue Bunp! kone6anuii Bol 3Haere? Ot 4ero oHu 3aBUCST?

[Ipu kaKOM yCJIOBUY BO3HUKAIOT BBIHYKJEHHbBIE KOJICOaHUsI?

OT 4ero 3aBUCHUT MEPUOJI COOCTBEHHBIX KOJICOAHUI MEXaHUUECKUX CUCTEM.

Kak Bnusger cuima CcONpOTHBIEHUS CpeNbl HAa MEPUOJ M aMIUIUTYIy 3aTyXarolux
KOJIeOaHMit?

Urto Takoe noctostHHasA bosbiiMaHa? YKaxuTe ee pa3MEPHOCTb.

Uto Takoe uncio ABoragapo? Yemy oHO paBHO?

Urto Takoe MoJIeKyIsipHas Macca rasza’?

Kak paccunrarh yucio MoseKyJ raza’?

Uto Ha3bIBaeTCs UACATBHBIM ra3oM?

ChopmynupyiiTe nepBoe Ha4aI0 TEPMOIUHAMUKH.

OO6mbsacHuTe ero gpusndeckuii cMpica ypaBHenus Knamneiipona — Menaeneesa.

YTto Ha3bIBAETCSI MOJBHOM TEIIOEMKOCTBIO ras3a?

Yro Takoe nokasareib aguadarsl? OT 4ero OH 3aBUCUT?

Chopmynupyiite 3aKkoH Apxumesa.

YeMm oTMyaeTcs peajibHask KUJAKOCTh OT WCaIbHON?
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28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

47.
48.

49.

50.

B 4yeM TpolicTBEHHBIN CMBICT ypaBHEHUS bepHynu?

KakoB MexaHU3M MPOBOJUMOCTH METAJUIOB?

Kak u noueMy MeHseTCs MPOBOAUMOCTh METAJNIOB C TEMIIEPATYpPOil?

YTto Ha3bIBAETCS MOIYTIPOBOJIHUKOM?

Kak 1 moueMy MeHseTCsl TPOBOIMMOCTD NOJIYIIPOBOJHUKOB C TEMITEPATYPOil?

Kaxk BnusitoT npuMecr Ha NpOBOJMMOCTh METAIIA U TIOJIyIIPOBOJHUKA?

KakoBbI 3HaUeHNS OTHOCHTEIIFHOM MarHUTHOM MPOHUIIAEMOCTH IS (hepPOMArHeTUKOB?
Yro Takoe depputs? B ueM ux ocodennocts? ['1e oHM ipuMeHstoTCs ?

B yem cymHoCTh 0OCTaTOUHON HaMarHM4eHHOCTH peppomarneruka? Kak crpourcs neris
MarHuTHOTro rucrepesuca? B uem gpuznueckuii cMbICT KOSPUUTUBHON CUJITBI?

Kak xapakrtepusyer Iulomlagp NETIM TUCTEpPE3UCa  MarHUTHbIE  CBOMCTBa
(dbeppomarneTuka? YTo Takoe «MSATKUE» U «KECTKHE» MAarHUTHbIE MaTepuaibl? I'1e oHu
IIPUMEHSIIOTCS?

Kakum 00pa3oM MOKHO MOTYYUTh NEPEMEHHBIN TOK?

Yro Takoe akTUBHOE, E€MKOCTHOE, WHIYKTMBHOE M TIIOJHOE COIPOTHUBIICHHE LENU
nepemMeHHoro Toka? OT 4ero oHu 3aBUCAT?

UYro HaspiBaeTcs 9PGeKTUBHBIMU 3HAYCHHUSIMU CHITBI TOKA, Hanpspkenus u DJC?
Chopmynupyiite 3axkoH OMa Ui e IEPEMEHHOTO TOKa U OOBSICHUTE €rO.
Chopmynupyiite onpesesneHus NOHATUMN: JIMH3a, TOHKAasl TMH3a, IJ1aBHasi ONTHYECKAasl OCh
JMH3bI, ONTHUYECKUM LIEHTP JIMH3bI, IJIABHBIM (OKyC JUH3bI, (QOKalibHas IJIOCKOCTH,
MoOOYHasi ONTHYECKAs! OCh JIMH3BI.

[losicHuTe CBOICTBA TpEX «3aMeyaTeNbHbIX Jy4deh» sl coOMparolmeil JMH3bl U IS
paccenBaroIICil JTUH3HI.

[TosicauTe hopMyTy TOHKOM JTMH3BI.

Bcerna nu 1BOSKOBBINYKJIas JIMH3A SABIIAETCS coOuparonieil? OTBET MOSICHUTE.

Bcerna nu 1BOSIKOBOTHYTas JIMH3A SIBJsieTCsl paccenBaromieii? OTBET MOsSICHUTE.
Onummre npunnun [roiireHca — ®dpenensa. OOBACHUTH C €ro MOMOIIBIO SIBJICHHE
nudpaKIyn.

HazoBuTe ycnoBus riaBHbIX MAKCUMYMOB 1 MUHUMYMOB JJ1s1 IU(PPaKIIMOHHON PEIIETKY.
[loueMy CMEIIAOTCS ITOJIOXKEHUS MAKCUMyMOB IIPM M3MEHEHUM Yria IaJeHus Ha
IU(PPAKIIMOHHYIO PELIETKY CBETOBOM BOJIHBI?

HazoBuTe BHIBl CHEKTPOB U OOBACHUTE UX NpoUcXokiaeHue. llouemy numHeiyarbie
CIEKTPBI PA3JINYHBI Y PA3HBIX AJIEMEHTOB?

[Tosicuute 3aTpynnenus: Teopuu Pesepdopaa u ux paspeiieHue ¢ mOMOIIbIO MOCTYJIaTOB
bopa.

Ipumepvl mecmogvix 3a0anuii 014 NPOEEOCHU MEKYULe20 KOHMPOJIA U PYOeHCHO20

mecmupoeanus:

1. IIpouecc u3MeHEHHs MOJOXKEHHUS Tella B MPOCTPAHCTBE OTHOCHUTEIBHO KOTrO-JIHO0

APyTroro teja ¢ TCHCHUEM BPEMCHHU ITO...
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a) paBHOMEPHOE JIBU)KECHHUE.
0) MEXaHUYECKOE JBUKEHHE.
B) HEPABHOMEPHOE JABUKEHUE.
') TPAEKTOPHSL.

2. ®u3nyeckas BEJIMYMHA, paBHas OTHOLICHUIO MacChl MOJEKYJbl BemecTBa k 1/12
4acTH Macchl aToMa yriaepoza — 3710 ...

a) MOJISIpHasi Macca.

0) KOJIMYECTBO BEIIECTBA.

B) OTHOCUTEJIbHASI MOJICKYJIIpHAs Macca.
T) a.e.M.

3. llepuon nudpaxumonnout pemerku 0,01 mm. [lepBoe nudpakimonnoe n300paxeHne
HaxXOJIUTCA OT LIEHTPAJIbHOTO W300pakeHus Ha pacctosHuu 11,8 cM, OT pemerku — Ha
paccrossHuM 2 M. UeMy paBHaA JJIMHA CBETOBOM BOJIHBI?

a) 0,03 MkmMm. B) 0,001 MkM.
0) 0,005 MKM. r) 0,2 MKM.

7.3.2 TunoBble 32IaHUA JJIS1 IPOBEACHUS POMEKYTOYHOM aTTeCTAMHU (IK3AMEHA)

Komnemenuyuu:

OIIK-1 — CnocobeH pemaTh TUIIOBBIE 3a7a4d MPO(HECCHOHATBFHON JESTENIbHOCTH Ha
OCHOBE 3HaHUI OCHOBHBIX 3aKOHOB MAaT€MaTHYECKUX M €CTECTBEHHBIX HAyK C MPUMEHEHHUEM
MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

BOl”lpOCbl K IK3ameny:

1. ®wusuka B CUCTEME E€CTECTBEHHBIX Hayk. OOmas CTpyKTypa W 3aJaydl JUCIUILUIMHBI
«Duznkay. JKCIepUMEHTalIbHAs U TeopeTudeckas guirka. @U3NdecKrue BEJIUUNHbI, UX
M3MEpEeHre U OlleHKa nmorpemHocTeid. CUCTEMbI eAUHULL (PU3NUECKUX BETUYHUH.

2. Kparkas uctopus (PuU3NUECKUX HJEH, KOHLEMIHUA W OTKpbITUH. DU3NKa U HAy4IHO-
TEXHAYECKUU MPOTPECC.

3. OCHOBHbIE KHHEMATUYECKUE XaPAKTEPUCTUKU KPUBOJIMHENHOTO IBUKEHUS: CKOPOCTh U
yckopeHnne. HopMalibHOE U TaHT€HIIMAIBHOE YCKOPEHHUE.

4. KuHemaTuka BpamaTeIbHOIO JABMKEHHUS: YIJIOBas CKOPOCTh M YIJIOBOE YCKOPEHHE, UX
CBsI3b C JIMHEWHON CKOPOCTBIO U YCKOPEHUEM.

5. HuepumanbHble CUCTEMBI OTCUETA U IEpBbIM 3ak0H HproToHa. Bropou 3akon HerotoHa.
Macca, uMnynbC, cuiia. Y paBHEHUE JBUKEHUSI MATEPUATIbHOM TOYKH.
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11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Tperuit 3akoH HploTOHA 1 3aKOH COXpaHEHUS! UMITYJIbCA. 3AKOH BCEMUPHOI'O TATOTEHUS.
Cunel TpeHus.

MomeHT HMITYJIbCa MaTCpHaHBHOﬁ TOYKHM U MEXAaHUYECKOM CHUCTEMbl. MOMEHT CHIIBL.
YPaBHCHI/Ie MOMCHTOB.

3akoH COXpaHCHHUA MOMCHTA UMITYJIbCa MEXaHMYECKOMU CHUCTEMEI.
CI/IJIa, pa60Ta W IIOTCHIMAJIbHAS SHCPIUs. KOHCGpBaTI/IBHLIG N HCKOHCCPBATUBHLIC CUJIBI.

Pabota u kuHeTHuYecKas 3Heprus. 3aKOH COXPaHEHUs MOJIHOM MEXaHUYECKOM SHEPTUU B
[10JI€ TOTCHIUAIBHBIX CHIL.

OCHOBHOE YypaBHEHHME [IMHAMHMKM BpallaTEJIbHOrO JIBMXKEHHMS TBEPAOrO Tejla C
3aKpEIICHHOM OCBIO BpauleHus. MOMEHT UMITyJbca Tena. MOMEHT HHEPLUU.

Teopema lIteitnepa. Kunetnueckas sHEprusi Bpalllarolierocsi TBEpI0ro Tena.

OO6mue cBoicTBa XUAKOCTEH U ra3oB. CTallMOHApHOE TEUYEHUE WICAIBHOM KHUIKOCTH.
YpaBuenue bepHyim.

NneanbHo ynpyroe Teno. Ynpyrue Hampspbkenus u aedopmaiuu. 3akoH ['yka. Moayib
FOwHra.

[IpuHMn  OTHOCUTENBHOCTH U TpeoOpa3oBanus [amuies. HeumHBapuaHTHOCTH
AJICKTPOMArHUTHBIX SIBIICHUN OTHOCUTEIBHO mpeoOpazoBanuii ['amunes. [loctynaTel
crienualibHOM Teopun oTHOcuTeapHOCTH (CTO) DliHITeiHA.

OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH U TpeoOpazoBanus Jlopenmna. Ilapamokchb
PESITUBUCTCKOM KMHEMATUKH: COKpAIlEHWE [UIMHBI M 3aMEUICHHE BPEMEHU B
IBIKYLIUXCS CHCTEMax OTcuera. PensTuBHCTCKHMNA MMIyJbC. B3auMOCBSI3b MaccChl U
sHepruu B CTO. CTO u saepHas sHEpreTHKA.

TepMoanHaMHuueckoe paBHOBECHE U TemIieparypa. HylieBoe Hadaio TepMOJIMHAMHKH.
OMmnupudeckas TemrneparypHas mikana. KBasucrarnueckue mMpolecchl. YpaBHEHHE
coctosiHus B TepMmonuHamuke. OOpaTumbie U HeoOpaTUMBbIe mporiecchl. [lepBoe Havyaio
TepMoAHaMUKU. TennoeMkocTh. Y paBHeHue Maiepa.

N3oxopuueckuii, n300apuyYECKUil, U30TEPMUYECKHUM, anuadaTUYECKUd MPOLECChl B
ujeanbHbIX razax. [Ipeobpa3oBanue TEIOTH B MeXxaHn4eckyr padory. [lukn Kapao u
ero K03 (HUIIMEHT MOJIE3HOTO ICHCTBUS. DHTPOIIHS.

JlaBreHue ra3a ¢ TOYKH 3pEHUS MOJIEKYISIPHO-KMHETHYECKON TEOpUHU. TEeIIOEMKOCTh U
YHCIJIO CTENEHEN CBOOO bl MOJIEKYJI ra3a.

Pacnipenenenne Makcgeiuia s MOJyJIsL M IMPOSKUUKA CKOPOCTH MOJIEKYJI UIECAIBHOTO
raza. DKCllepUMeHTaJIbHOE 000CHOBaHME pachpeneneHus Makcpemta. Pacnpenenenue
Bonbiimana u 6apomeTrpudeckas popmyJia.

SABnenus nepenoca. Juddysus, TenaonpoBogHOCTb, BHYTpEHHEE TpeHHE. bpoyHOBCKOe
JIBUKEHUE.

3akoH Kynona. HanpsKeHHOCTP M MOTEHIMAN AJIEKTPOCTATUYECKOro mojs. Teopema
["aycca B uHTErpasibHOM (hOpME U €€ MPUMEHEHHUE ISl pacyeTa dJIEKTPUYECKHUX MOJIEH.
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

PaBHoBecue 3aps0B B mpoBoaHUKe. OCHOBHAsS 3a/1aya AJIEKTPOCTATUKHU MPOBOJHUKOB.
OKBUNOTEHIIMATbHBIE TOBEPXHOCTU U CHUJIOBBIE JIMHHH DJIEKTPOCTATUYECKOTO TOJI
MEXy MPOBOJHUKAMU. DIEKTPOCTATUYECKAS 3ALIUTA.

EMKOCTh IPOBOJIHUKOB M KOHIEHCATOPOB. DHEPTUs 3aps>KEHHOT0 KOHIEHCATOPA.
DneKTpuYecKoe Moje Jumoss. JIunoiib BO BHEIIHEM 3JIEKTprUueckoM rose. [lomnspusanus
AUAIEKTPUKOB. OpUEHTAIIMOHHBINA U 1eOPMAIIIOHHBIM MEXaHU3MBI MOJIAPU3ALIUH.
BekTop 31eKTpu4ecKkoro cMemieHus: (JIEKTPUYECKOM WHAYKIUM). [usnexTpudeckas
MIPOHUIIAEMOCTb BEIIECTBA. DIIEKTPUUECKOE I10JIE B OJHOPOJIHOM JUAIEKTPHKE.

Cusia 1 II0THOCTh TOKA. Y paBHEHHE HENIPEPBHIBHOCTH JIJIs IIOTHOCTH ToKa. 3akoH Oma B
HMHTerpajabHOl U auddepeHiuansHoi hopmax.

3akoH /[Ixoyns — Jlenuma. 3akoH Bupgemana — @panHma. DIeKTpoABMXKYIIAsS CHIIA
ucrounnka Toka. [IpaBmina Kupxroda.

MarauTHoe B3aMMOJCHCTBUE TOCTOSIHHBIX TOKOB. BEeKTOp MarHUTHON MHAYKIHUH. 3aKOH
Awmrepa.

Cuia Jlopenna. J[BuxkeHune 3apsa0B B JIEKTPUUECKUX U MATHUTHBIX IMOJSAX. 3aKOH bro —
Cagapa — Jlamiaca. TeopeMa o ITUPKYJISIUK (3aKOH MOJTHOTO TOKA).

MarauTHoe noJ€ U MarHUTHBIA JUIIOJbHBIM MOMEHT KPYroBoro toka. Hamarmmuenwue
MarHeTHKOB.

HanpspkeHHOCT, MarHUTHOTO 1oJsi. MarnuTHas mnpoHunaemoctsh. Kiaccudukanms
MarHeTHKOB.

DEeHOMEHOIOTUS  BJIEKTpOMAarHuTHOM uHAYKuu. [IpaBuno JleHma. YpaBHeHue
AJIEKTPOMArHUTHOM WHTYKITUH.

Camounaykuus. UHIyKTUBHOCTh COJIEHOMA. BKIlIoUeHHE U OTKIIOUEHUE KATYIIKUA OT
ucToyHuKa noctostHHoit J/IC. DHeprusi MarHUTHOTO MOJIS.

NpeanbHpIli rapMOHUYECKUN OCUMIUIATOP. Y PABHEHUE UJICATBHOTO OCUMLIATOPA U €0
peuieHue. AMILTUTYAa, YacToTa U ¢asza kosiebanus. [IpuMepsl kosie0aTebHBIX TBHKCHUN
pazIMYHON PU3NYECKON TPUPOIBI.

CBoOoaHble 3aTyxarollde KoJieO0aHUs OCUWJUISITOpa C MOTEpsiMU. BbIHYXIIEHHbIE
konebanus. Cnoxenue konedanuii (ouenusi, purypsl Jlnuccaxy). Paznoxenue u cuHres
KoJIeOaHUM, MMOHSTHUE O CIIEKTpe Kojiebanuid. CBA3aHHbIE KOJIeOaHuUs.

BonnoBoe nBukenue. [limockas rapmoHndeckas BoJiHa. [[JIMHA BOJTHBI, BOJTHOBOE YHCIIO,
(hazoBast CKOPOCTh. Y paBHEHHE BOJHBI. OHOMEPHOE BOJTHOBOE YPaBHCHHUE.

VYropyrue BOJIHBI B ra3zax >KMIKOCTSIX M TBeplblX Tenax. Ilinockue m chepuueckue
AJIEKTPOMAarHuTHbIE BOJHBIL. [lossgpusanus BoJIH.

NurepdepeHinoHHOE MoOJ€ OT JABYX TOYEYHbIX HMCTOYHMKOB. OmbiT HOHra.
HNurepdepomerp MaiikenbcoHa.

NuTtepdepenius B TOHKUX TUIeHKaX. MHoOroayueBast HHTep(epeHus.
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4].

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.
53.

54.

55.

56.

57.

58.
59.

[Mpunmun Troirenca — ®penens. Jdudpakuus DpeHens Ha NMPOCTEUIINX Mperpajax.
Hudpakuus Opaynrodepa.

HudpakuronHas pelieTka Kak CreKTpalbHblil npubop. lonstue o ronorpaduyeckom
METO/I€ MOJIYUYEHHUS U BOCCTAHOBJICHUS N300paXKEeHUH.

dopMa M CTENEHb MNOJSPU3AUMA MOHOXPOMATHYECKUX BOJIH. [lomyyeHune u aHanms3
JIMHENHO-TIOJISIPU30BAHHOTO CBeTa. JInHenHoe paBynydenpenomieHnue. [IpoxoxneHne
CBeTa 4yepe3 JIMHEeWHbIe (ha30BbIe TIIaCTUHKU. VICKyccTBeHHAs onTUYecKasi aHU30TPOITHL.

doroynpyrocte. [upkynspras ¢as3oBas aHU3OTPONHUA. DIJIEKTPOONTHUYECCKUE U
MarHuTOONTHYECKUE (D PEKTHI.

OTpaxeHne U NpeIoOMIIEHUE CBETA HA TPAHUIIE pa3zAeia ABYX IUAJIEKTPUKOB. DOpMYJIbI
Openerns.

[TomHOE OTpakeHWE W €ro NPUMEHEHHWE B TEXHUKE. BOIHOBOIBI W CBETOBOJEI.
BprocrepoBckoe oTpakeHue.

DEHOMEHOJIOT Y MOJIOIICHUS U AUCIICPCHUU CBETA.

Wznyuenue HarpeTbix Ten. CHeKTpaidbHbIE XapaKTEPUCTUKH TEIJIOBOTO HW3TyUYEHUSI.
3akonbl Kupxroda, Credana — bonsiimana u Buna. A6comoTHo yepHoe Teno. Dopmyna
Penest — JlxxuHca u «ynbTpaduosieToBas kKaractpoday.

['mnore3a Ilmanka. KBaHTOBOE OOBSICHEHHE 3aKOHOB TEIJIOBOTO  M3JIYUYCHUS.
KoprycKyJIspHO-BOTHOBOM AyaJIn3M CBETA.

dotorddext u 3¢ddext Komnrona. YpaBuenue DitHmteriHa misa ¢potodddexra. Onbit
bore.

Mopnenbs aroma Tomcona. OnbiTel Pezepdopnaa no paccesnuto anbda-yactuu. AnepHas
MOZEJIb aTOMa.

OMOupUYecKre 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. opmyna banbmepa.

I'mnote3za ne bpoitnsa. Onwitel [pBuccona u J[xepmepa. Judpakiuus MHUKpPOYACTHII.
[Tpunuun HeonpenenenHoctu I'eitzendepra.

BonnoBass (yHKIOHS, €€ CTAaTHCTHYECKUI CMBICI W YCJIOBHS, KOTOPHIM OHa JOJDKHA
yIoBIETBOPATh. YpaBHenue Illpenunrepa. KBaHTOBass wyacthiia B OJHOMEPHOU
MOTEHIUATbHOU siMe. OTHOMEPHBIN MOTEHIIUANIBHBIN MTOPOT U Oaphep.

CocTtaB aTOMHOTO si/ipa. XapaKTEePUCTUKHU sIAPA: 3apsi/l, Macca, SHEPrUs CBSI3U HYKJIOHOB.
PannoaktuBHOCTH. BBl ¥ 3aKOHBI paIMOAKTUBHOTO U3TyUYEHUSI.

Snepnbie peakunu. [enenue saep. Cunres saep. JeTrekTnpoBanue siACpHBIX U3ITYYEHUN.
[ToHsATHE O TO3UMETPUHU U 3ALIUTE.

OyHIaMEHTAIBHBIE B3aUMOJICMCTBUSI W OCHOBHBIE KJIACCHl JJIEMEHTApPHBIX YACTHII.
YacTUIBI 1 aHTUYACTHULIEL.

Jlenronsl u aaponsl. KBapku. Dnekrpociaboe B3auMoIeHCTBUE.
OCcOOEHHOCTH KJIACCUYECKOM, HEKJIACCMYECKOW U TMOCTHEKJIACCHUYECKOW (DU3UKHU.
MeTo10510THsI COBPEMEHHBIX HAyYHO-UCCIIEIOBATEILCKUX ITPOrpaMM B 00J1aCTH (DU3UKH.
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60. OcHOBHBIE JOCTMXKEHUS M MpoOieMbl cyObsiaepHol ¢usuku. IlonbiTku oObeanHEHUS
dbyHIaMEHTaNbHBIX B3aUMOJEUCTBUH U co3manus «rteopun Bcero» (Theory of
Everything).

Ilpaxkmuueckue 3a0anus 011 nPoO6edeHUs IK3AMEHA:

3adaua 1. PaccTossHue MeXIy NByMs cTaHIUsMU MeTpononuTeHa [ = 1,5 kM. IlepByto
IIOJIOBUHY 3TOT'O PACCTOSHUSA NTOE3]T TPOXOAUT PABHOYCKOPEHHO, BTOPYIO — PABHO3aMEIJIEHHO
C TEM e 0 MOJYJII0 YyCKOpeHHeM. MakcuManbHas CKopocTh moe3fa v = 50 km/4. Haiitu
YCKOPEHHE 4 U BpeMs ¢ JBHXKEHUS MOE3/1a MEXKAY CTAHIUSMH.

3aoaua 2. Teno OpomieHO CO CKOpocThiO vV, = 14,7 M/c moxm yrmom o = 30° k
ropu3oHTy. Haiftu HopManbHOE @, ¥ TaHTEHIIMAIBHOE (. YCKOPEHHS Teja uepe3 Bpems t =
1,25 ¢ mocine Hayana IBUKEHUA.

3adaua 3. K Huty nojsemena rups. Eciu nogHAMATh THPIO ¢ YCKOPEHHEM a; = 2 M/c?,
TO CWJIa HATSDKEHUsI HUTU Ty OyleT BABOE MEHbILE TOM CHUJIbl HATsSXKEHUS T,, IpU KOTOpPOU
HUTH paspbiBaeTcsi. C KakUM YCKOPEHHEM d, HAAO0 IMOJAHMMATh THPIO, YTOOBI HHTH
pazopBaiach?

3aoaua 4. Teno CKOJIB3UT MO HAKJIOHHOM MJIOCKOCTH, COCTABIISAIOIIEH C TOPU30HTOM YTOJI
a = 45°. Ilpoiias nyts s = 36,4 cm, Telo mpuodperaer ckopocth v = 2 M/c. Haiftu
Kod(PUIMeHT TpeHus k Tesa o MIOCKOCTh.

3aoaua 5. Baron maccoit m = 20 T, ABUTasch paBHO3aMEIJICHHO C HAYaJIbHON CKOPOCTHIO
Vo = 54 KM/4 , mon nedictBueM cunbl Tpenus F, = 6 KH uepe3 HekoTropoe Bpems
octaHaBnuBaetcs. Haiitu paboty A cui TpeHHS U pacCTOSHHUE S, KOTOPOE BaroH MpouaeT 10
OCTAHOBKH.

3aoaua 6. 3 pyxbs Maccoit m,; = 5 KI' BbUIETAET MyJisi MAaCCOM M, = 5T CO CKOPOCTHIO
v, = 600 M/c. Haiitu cCKOpOCTh V; OTAQYM PYXKbS.

3aoaua 7. CTanpbHOM KaHAT, MOTYIIMH BBIJCP)KAaTh BEC HEMOJBHXHOM KaOWHBI Ju(Ta,
uMeeT auametp 9 MMm. Kakoil numamerp JOJKEH UMETh KaHaT, eciii KabuHa JudTa MOXKET
UMETh yCKOpeHue 10 8g?

3aoaua 8. Haiitnu maccy m BO3AyXa, 3alOJHSIONIETO AyJUTOPUIO BBICOTOM h =5M
momaaeo noma S = 200 m2. Jlasnenue Bozayxa p = 100 kIla, Temneparypa nomenieHus
t = 17 °C. Monsapnas macca Bozayxa | = 0,029 kr/mMouib.
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3aoaua 9. B cocyae oobemom V = 21 HaxomsaTcs macca my; = 6 T YIJEKHUCIIOro rasa
(CO,) u macca m, 3akucu a3ora (N,0) npu temneparype t = 127 °C. Haiitu gaBneHue p
CMECH B COCY/IE.

3aoaua 10. B 3akpbiToM cocyne oobemMoM V = 101 HaxoauTcsl BO3AyX MpHU AaBICHUU
p = 0,1 MIla. Kakoe xonmmuecTBO TEIIOTH () HAIO COOOIIUTH BO3MYXY, YTOOBI MOBHICUTH
JaBJICHHUE B COCyJie B 5 paz?

3adaua 11. Ha xakoii BbicoTe h naBieHHE BO31yXa cocTaBisieT 75 % OT naBieHUs Ha
ypoBHe Mopsi? TemnepaTypy Bo3ayXa CUUTaTh MOCTOSIHHOM U paBHOM t = 0 °C.

3aoaua 12. UneanbHas TeruioBas MalimHa, padoraromias no nukiay KapHo, coBepiaer 3a
oauH 1UKa padoty A = 2,94 k/bk U oTAaeT 3a OAMH IUKJI XOJOAWIHHUKY KOJIHMYECTBO
teiotel , = 13,4 /. Halitu KITJI n uukna.

3adaua 13. Kakas yacTp TEIIOTHI MapooOpazoBanus Bobl mpu Temmneparype ¢t = 100 °C
UJIET Ha yBEeJIMYEHUE BHYTPEHHEH SHEPIHH CUCTEMBbI?

3adaua 14. KakuMm J0DKEH OBITh MpenebHbIA TuaMeTp d CTaJbHOTO TpOCa, YTOOBI OH
BbIAEpKan Harpy3ky F = 9,8 kH?

3aoaua 15. HaWTu HaNpsHKeHHOCTh E  3JEKTpUuYecKoro mMoJis B TOYKe, JIeKallen
MOCEPEINHE MEXIYy TOYE€YHbIMM 3apsaamu ¢; = — 8 HKu m g, = — 6 HKi1. Paccrosinue
Mexay 3apsgamu r = 10 cm; € = 1.

3aoaua 16. JIBa mapuka OJJUHAKOBBIX PAJINyCa M MACCHI TTOABEIICHBI HA HUTSAX OJNHAKOBOMN
JUTMHBI TaK, YTO UX TIOBEPXHOCTH comnpukacaroTcs. [locie coobmenus mapukam 3apsaa q, =
0,4 MkKJ1 OHM OTTOJKHYJIMCH APYT OT JIpyra ¥ pa3ouuiuch Ha yroa a = 60°. Halitu maccy m
KaXKJI0T0 IIapuKa, €CJIM PacCTOSIHKE OT LIEHTpa IapuKa 10 Touku nojaseca [ = 20 cm.

3adaua 17. Haittu compoTuBieHue R xene3HOro crepxHs auamerpoM d = [ cM, ecinu
Macca cTepkHs m = 1 K.

3adaua 18. Dnement, umerouwmii 3JIC € = 1,1 B u BHyTpeHHee CONPOTHUBIICHUE T =
1 OM, 3amMkHYT Ha BHemHee comnpotuBiaeHne R = 9 Om. Halitu Tok [ B 1enu, najaeHue
noteHyana U BO BHEWIHEH LNy U naaeHue noreHuuana U, BHyTpu 3neMeHTa. C Kakum
KIIJ] n pabotaer snmemeHT?

3aoaua 19. JIBe sneKTpUyYeCKUE JaMIIOYKUA C conpoTuBieHussMu R; = 3600M u R, =
240 OM BKIIOYEHBI B CeTh MapajuieibHO. Kakas W3 JaMIiodek mMmoTpedssier OOJBIIYIO
MOIIHOCTH? Bo ckomibko pasz?
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3aoaua 20. 3apsbkeHHas 4yacTHIlAa JBHXKETCS B MAarHUTHOM IIOJIE€ IO OKPY>KHOCTH CO
ckopocTeio ¥ = 10° m/c. Unaykius marautHoro nons B = 0,3 Ty, Paguyc okpy:KHOCTH
R = 4 cm. Haiitu 3apsii ¢ 4acTUIbI, €CJIA U3BECTHO, uTO ee 3Heprust W = 12 k3B.

3aoaua 21. VimeeTrcs COIECHOU] C JKEJIE3HBIM cepAeYHUKOM JuHoN [ = 50 cM, miomaasio
nonepeynoro cedenuss S = 10 cM? u uncinom ButkoB N = 1000. Haiit MHIyKTMBHOCTD L
9TOTO COJICHOM/IA, €CJIM 110 0OMOTKE cojieHonaa tedeT Tok I = 0,1 A.

3aoaua 22. Karynika umeeT uHAyKTUBHOCTh L = 0,2 I'H u conpotuBienue R = 1,64 Om.
Bo ckonbko pa3 ymeHbIIMTCA TOK B KaTyuike uepe3 Bpems t = 0,05 ¢ mocie toro, kak 2/1C
BBIKJIIOUEHA U KaTyIIKa 3aMKHYTa HAKOPOTKO?

3aoaua 23. Touka coBepiaeT rapMmoHudeckoe kosiedanue. Ilepuon xonebanuit T = 2 c,
ammutyga A = 50 MM, HavansHas Gaza ¢ = 0. HaiiTu cKOpocTh V TOYKH B MOMEHT
BPEMEHHU, KOT/Ia CMEIIICHUE TOYKH OT MOJIOKEHUS PaBHOBECUS X = 25 MM.

3aoaua 24. AMIuMTyjga TapMOHUYECKMX KoJieOaHHMIT MaTepuaabHOM TOYKH A = 2 cM,
nosHast sHeprus koneOanmii W = 0,3 mx/bxk. [lpn kakoM cMemeHHH X OT TOJIOKEHUS
paBHOBeCHS Ha KOJICOTFONIYIOCS TOUKY AecTByeT cuna F = 22,5 mxkH?

3a0aua 25. Haittu ¢dokycHoe paccTosiHUEe f  TBOSKOBBIMYKJIONM TOHKOM JIMH3BI,
OTpaHUYCHHOU C(HEepUYECKUMH MOBEPXHOCTIAMH ¢ paaumycamu R; = 25MM u R, = 40 Mm;
MOKa3aTelib MPEeJOMJIEHUS CTEKIIa JIUH3bI n = 1,5.

3aoaua 26. PaccTositHue oT 1aMnouku 110 3kpaHa L = 50 cM. JIuH3a, moMeneHHas Mex Iy
HUAMH, JTa€T 4eTKOe M300pakKeHWE JaMIbl Ha AKpaHe MPHU JIBYX TOJIOKCHHSIX, PACCTOSHUE
Mmexay kotopeiMu [ = 10 cm. Haiitu okycHoe paccTosiHie [ JHH3BI

3adaua 27. B onbite FOHTa OTBEpCTHS OCBEIIATUCh MOHOXPOMATHUECKUM CBETOM (A =
600 HM). Paccrosinue mexmy otBepctusimu d = 1 MM, paccTosiHAE OT OTBEPCTUH 10 dKpaHa
L = 3 m. HaliTu noJyi0;k€eHUE TpeX MEPBBIX CBETIBIX MOJIOC.

3adaua 28. ]InuHa BOTHBI CBETa, COOTBETCTBYIOIIAS KpacHOU rpanuie ¢porodddexra, A
HEKOTOporo Mmetamna Ag = 275 HM. Haiitu pa®oTy BbIxoma A »JIEKTpOHA U3 MeTallia,
MaKCHUMAaJIbHYI0 CKOPOCTb Vp .y JJIEKTPOHOB, BBIPBIBAEMBIX M3 MeETajlla CBETOM C JUIMHOM
BOJIHBI A = 180 HM, U MaKCUMaJIbHYIO0 KUHETUYECKYIO SHEPTHUIO Wy, 44 DJIEKTPOHOB.

3aoaua 29. HaliTu MOCTOSTHHYIO pacrmajga A pajioHa, €ClIu W3BECTHO, YTO YHUCIO aTOMOB
pasoHa ymeHbinaercs 3a Bpems t = 1 cyT Ha 18,2 %.

3adaua 30. Haiitu sHepruto Q, BelieNsIoONLyIocsa mpy peakuun 3Be + 2H — 2B + In.
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7.4 MeToau4ecKue MaTepUaJibl, ONpeaea0IIue Npoueaypbl OleHUBAHUS 3HAHUI,
YMEHM i, HABBIKOB, XapaKTEePHU3YOLIUX dTanbl (POPMUPOBAHUA KOMIIETCHIUH

KoHTposib OCBOCHMSI JUCIUIUIMHBI W OIEHKA 3HAHUN OOYyYalomuxcs Ha SK3aMEHE
MPOU3BOJIUTCS B COOTBETCTBUM C llonokeHneM O TMpPOBENEHUH TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH W TMPOMEXKYTOYHOW aTTeCTallMk OOYydYaIMXCA IO 00pa30BaTEeIbHBIM
MporpamMMam BBICIIIETO 00Opa30BaHMUS.

TecTOBbBIE 3aJaHUS

Kpumepuu oyenku 3nanuii 00yuarouwuxcsa npu npoeedeHuu mecmupoeanus:

OlLleHKa «OmIu4H0» BBICTABIISIETCS PU YCIOBUM MPABUILHOTO OTBETA 00YUYaIOIIETOCs
He MeHee yeM 85 % TeCcTOBBIX 3aJaHul.

OlLleHKa «Xopouio» BBICTABIISETCS MPU YCIOBUM MPABUIBHOIO OTBETa 00YUYarOIIETrocs
He MeHee yeM 70 % TecTOBBIX 3aJaHuil.

O1ieHKa «y0oenemeopumenbHo» BBHICTABISAETCS IPU YCIOBUU MPABUJIBHOTO OTBETA
obyuatomierocs He MmeHee 51 % TeCTOBBIX 3aJaHUM.

O1ieHKa «Hey0osiemeopumesibHo» BHICTABIISIETCS TIPY YCJIOBUU MPaBUIBHOTO OTBETA
obyuatomierocs MeHee yem Ha 50 % TECTOBBIX 3aaHUM.

9K3aMeH

Kpumepuu oyenusanusn 3xzamena:

OrneHKa «OmMAUYHO» BBICTABISICTCS OOYYaOIIEMYyCs, IOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMAaTHU3UPOBAHHbIE, TITyOOKHE 3HAHWS BOTPOCOB 3K3aMCHAIIMOHHOTO OMJIeTa U yMEHHUE
YBEPEHHO TPHUMCHATh WX Ha TPAKTUKE MPU PENMICHWU KOHKPETHBIX 3a7a4, CBOOOJHOE U
MpaBUIILHOE 0OOCHOBAHKE MPUHSATHIX PEIICHUM.

OreHKa «X0poui0» BHICTABISAETCS 00yJaroOmeMycs, €CJIM OH TBEPAO 3HACT MaTepHall,
IPaMOTHO | T10 CYIIECTBY M3JIaraeT ero, yMeeT MPUMEHSTh TOJTyICHHBIC 3HAHWS Ha MPAKTHKE,
HO JIOMyCKAaeT B OTBETE WJIM B PEIICHUM 3aJ1ad HEKOTOPbIE HETOYHOCTH, KOTOPHIE MOKET
YCTPAHUTH C ITOMOIIBIO JIOMOJIHATEIIBHBIX BOIIPOCOB MPEIOAaBaTeIIs.

OleHKa «y00671emeopumenbHo» BHICTABIACTCS OOydYalomeMycs, IOKa3aBIIeMy
(dbparMeHTapHBIH, pa3pO3HEHHBIM  XapakTep 3HAHWHM, HEJIOCTATOYHO  IPABUJILHBIC
(GOpMyTUPOBKM 0a30BBIX TIOHATHH, HAPYIICHUS JIOTHYCCKON IOCIICIOBATCIPHOCTH B
U3JI0OKCHHH MPOTPAMMHOIO MaTepHuajia, HO IIPH 3TOM OH BJIaJICET OCHOBHBIMH ITOHSTHSIMH
BBIHOCHMBIX Ha 9K3aMEH, HEOOXOIMMBIMU JIJISl TabHEUIIIEro OOYUYCHHS U MOYKET IPUMEHSTh
MOJTyYCHHBIC 3HAHUS TI0 00pa3Ily B CTAHIAPTHOM CHUTYaIIUH.

OrieHKa «Hey0061emeopumenbHo» BHICTABISIETCS 00yJaroIIeMycsi, KOTOPbIN HE 3HAeT
OOJIBITIEH YaCTH OCHOBHOTO COJIEP KaHMsI BRBIHOCUMBIX Ha 9K3aMEH BOIIPOCOB TEM JUCITUTUIHHBI,
JIOIyCKaeT rpyObie OMMOKH B (hOPMYITUPOBKAX OCHOBHBIX MOHSATUN U HE YMEET MCITOJIb30BATh
MOJTyYCHHBIC 3HAHUS TIPH PEIICHUU TUTOBBIX TPAKTUYCCKUX 3a71a4.
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8 IlepeyeHb OCHOBHOI U IONOJTHUTEJILHOM Y4eOHOM JTUTEPATYPbI, HEOOXOAUMO J1JIs
OCBOEHMS TUCIUILTHHBI

8.1 OcHoBHas yyeOHas quTEpaTypa

KonauyectBo
Ne Hcnoab3yercs npu
w/n HaumeHoBaHue H3yueHH pasenon CemecTp | IK3eMILJISIPOB
B OuOJIHOTEKE

1 |I'pabosckuii, P.1. Kypc dmuku (ObC «Jlanb»): yuebHOE Bce pazoenvi 1 DNEKTPOHHBIHN
noco6ue st By3oB / P.U. I'pabosckuii. — CII6: Jlanb, 2022. — 608 pecypc
¢. — Pexxum nocryma: https://e.lanbook.com/book/184052
13.06.2023, TpeOyeTcst aBTOpU3aIHSL.

2 |Unues, A.Jl. ®usuxa (OBC Jlanp): yueOHOe nmocobue aist By30B / | Bce pasodenvt 1 ONeKTPOHHBIN
A 1. Usmues. — CII6: Jlans, 2022. — 676 c. — Pesxxum moctymna: pecypce
https://e.lanbook.com/book/200429 13.06.2023, TpebyeTcs
ABTOPH3AIIHSL.

3 | Mopo3os, B.B. ®usuka: npakTHKyM sl 00yYarOIIHXCS 110 Bce pazoenvi 1 DIIEeKTPOHHBIHI
YKpYIHEHHOMU Irpymmne HanpasiaeHuit noarorosku 35.00.00 pecypc
Cennckoe, JleCHOE U pbIOHOE X03siicTBO / B.B. Mopo3os, M.B.

Kupim. — SApocnasis, ®T'BOY BO «Spocnasckmii [AYy, 2023, —
88 c. Pexxum nmocrtyma: https://biblio-
yaragrovuz.jimdo.com/snexrponnsii-karanor 13.06.2023,
TpeOyeTCsl aBTOpH3AITHSL.

4 | Opmog, I1.C. ®uznka. MexaHuka: MpakTAKyM I oOydaromuxcst | Mexanuka 1 DONEKTPOHHBIN
10 YKPYITHEHHOU IpyTTie HampasieHui moarotosku 35.00.00 pecypc
Cenbckoe, ecHoe u peioHoe xo3siicto / I1.C. Opios, B.B.

Mopo3os. — Spocnasis, PI'BOY BO fpocnasckas [CXA, 2021.
— 102 c. — Pexum noctyna: https:/biblio-
yaragrovuz.jimdo.com/aiekTpoHHblii-katanor 13.06.2023,
TpeOyeTcsl aBTOpU3aLIHSL.
8.2 lonosiHuTeIbHAS YU4eOHasl JJuTepaTypa
KoauyectBo
Ne Hcnoan3yerces npu
w/n HaumenoBanue H3YSCHEH PAYIEIOB CemecTp | 3K3eMILISIPOB
B OubauoTEKE

1 |Amnanbun, I'.E. Mexanuka u MoJekyJisipHast pusuka : MexaHnnka 1 ONeKTPOHHBIN
METOAMYCCKIE YKa3aHUS K BHIMOJIHEHHUIO Ta00paTOPHBIX padoT TepMoAHHAMUKA 1 pecypc
JUTSL 00YYarOIUXCs IO HAMPaBJICHUSIM moAroToBku 35.03.03 MOJIEKyIpHast (pu3HKa
Arpoxumusi 1 arporiouBoBeienune, 35.03.04 Arponomus, 35.03.07
TexHOTOTHS MPOU3BOJICTBA U TIEPEPAOOTKH
cenpckoxo3siictBenHoN nponykmuu / I.E. AHaHbHH. —

SApocnasne, PDI'BOY BO fpocmasckas 'CXA, 2021, 40 c. —
Pexwm noctyma: https:/biblio-
yaragrovuz.jimdo.com/snexrponnsii-karanor 13.06.2023,
TpeOyeTcsl aBTOpU3aLIHSL.

2 | bubuk, I''A. ®uzuka u 6nodusuka. Y. 1: Mexanuka u MexaHnuka 1 OneKTPOHHBIN
OromMexaHuKa [DIEKTPOHHBIH pecypc]: METOANYECKHE YKa3aHHs pecype

JUISL CTYJICHTOB TEXHOJIOTMYECKUX (haKyJIbTETOB
CeNIbCKOXO03SMCTBEHHBIX By30B / I'.A. bubuk. — SIpocnasins:
ATCXA, 2011. — 36 c.— Pexwum goctyna: https://biblio-
yaragrovuz.jimdo.com/snexrponnsiii-karanor 13.06.2023,
TpeOyeTCsl aBTOpH3AITHSL.
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https://e.lanbook.com/book/184052%2013.06.2023
https://e.lanbook.com/book/200429
http://192.168.2.44/buki_web/bk_cat_find.php
http://192.168.2.44/buki_web/bk_cat_find.php
http://192.168.2.44/buki_web/bk_cat_find.php
http://192.168.2.44/buki_web/bk_cat_find.php
http://192.168.2.44/buki_web/bk_cat_find.php
http://192.168.2.44/buki_web/bk_cat_find.php
http://192.168.2.44/buki_web/bk_cat_find.php
http://192.168.2.44/buki_web/bk_cat_find.php

KoauyectBo
Ne Hcnoan3yerces npu
HaunmenoBanue CemMecTp | 3K3eMIJISIPOB
n/n H3yYeHHUH Pa3/esioB B GuBIHOTEKE
3 | Bombkenmureiin, B.C. CoopHuk 3ana4 o o0mmemy Kypey dusuku / | Bee pazoensi 1 78
B.C. Bonbkenmreiin; nox. pea. 11.B. CasenbeBa. — M.: Hayka,
1990. — 400 c.
4 |T'pabosckuii, P.U. Kypc ¢pusuku: yuebHoe ocobue /uist By30oB / | Bce pazdenvl 1 84
P.U. I'pabosckuii. — CII6.: Jlans, 2002. — 608 c.
5 |Cagenbes, B.1. CoopHEK BOIPOCOB 1 33a7a4 10 o01eit pusuke / | Bee pazoenvi 1 81
N.B. CaBenbeB. — M.: Hayka, 1988. — 288 c.

Hoctyn oOydarommxcst K 35eKTpoHHBIM pecypcam (OP) oubnmorexku ®I'bOY BO «SpocnaBckuit
'AY» ocymiecTBisieTcss IOCPEICTBOM  3JIEKTPOHHOM HMH(OPMAIMOHHONH  00pa30BaTENIbHOW  Cpelbl
YHUBEpCUTETA U caiiTa 1o Joruny u napoJto (https://biblio-yaragrovuz.jimdo.com/31eKTpOHHBIA-KATAJIOT).

9 IlepeyeHb pecypcoB HHPOPMAIUOHHO-TEJICEKOMMYHUKAIIMOHHOM ceTH UHTepHeT

9.1 IlepevyeHb JIEKTPOHHO-OMOJIHOTEYHBIX CHCTEM

Ne
wn HauMeHnoBanue TemarTuka Pesxxum mocryna
1. DIEKTPOHHO-GHOMOTE HAs CHCTEMA YHuBepcanbHas https://e.lanbook.com/
n3IaTelnseTBa «JIaHpy
2. 3ﬂeKTpOHHO_6H6HHOTeqHaH cucteMa YHuBepcanbHas http://ibooks.ru/
«iBooks.ru»
H )
3. ef{;ﬁ%};;e}s%pom{aﬂ Oubmmotexa YHuBepcanbHas http://elibrary.ru/

9.2 IlepeyeHb peKOMEHAYeMbIX HHTEPHET-CAUTOB MO IMCUMILINHE

1. MunuctepcTBO 00pa3oBaHus U Hayku Poccuiickoit @enepanuu [DaeKTpOHHBIN pecypc]. —
Pexxum nocrtyma. — https://minobrnauki.gov.ru/, cBOO0AHBIN. — 3aril. ¢ 3KpaHa. — 3. pyc.

2. ®enepanbublii moptan «Poccuiickoe oOpa3zoBaHue» [DNEKTPOHHBIN pecypc]. — Pexum
noctymna. — http://www.edu.ru, cBOOOAHBIN. — 3arI. ¢ FKpaHa. — f3. pyc.

3. Undopmanmonnas cucrema «EIWHOE OKHO JOCTyna K 0OOpa3oBaTElIbHBIM pPecypcamy»
[DnexTpoHHBIN pecypc]. — Pexum poctyma. — http://window.edu.ru, cBoOOaHBIN. — 3ari. ¢
3KpaHa. — 3. pyc.

4. denepanpHblil HEHTP WH(GOPMALMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIN pe-
cypc]. — Pexxum noctyma. — http://fcior.edu.ru, cBo60oaHBIM. — 3ari. ¢ skpaHa. — S3. pyc.

5. MUHHCTEPCTBO CEIbCKOTO X03siicTBa P [DnexkTpoHHbIN pecypc]. — Pexum gocrtyna. —
http://mcx.ru/, cBoOoaHBIN. — 3ari. ¢ 3KpaHa. — 3. pyc.

6. Hayunas snextponnas OubOmuotexka eLIBRARY.RU [Dnextponnsiii pecypc]. — Pexum
nocrtyma. — http://elibrary.ru/, ceo6oanbIi. — 3ari. ¢ 3xpana. — f3. pyc.

7. CenbCKOXO034WCTBEHHAs] 3JEKTPOHHAas OWONMOTeKa 3HaHUM [DJIEKTPOHHBIM pecypc]. —
Pexxum nocryna: http://www.cnshb.ru/akdil/, cBo6oanbIif. — 3ari. ¢ 3kpaHa. — 3. pyc.
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http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
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http://elibrary.ru/
http://www.cnshb.ru/akdil/

8. llentpanpHasi Hay4Has CeJIbCKOXO3sAWCTBEHHass OubOnmoreka Poccenbxo3akagemMun
[DnexTponHbIii pecype]. — Pexum moctyma: http:/www.cnshb.ru/, cBoGoansIil. — 3ari. ¢
3KpaHa. — 3. pyc.

9. MHWndopmanmonHo-cnpaBouHblii  moprtan. I[Ipoekt Poccuiickoii rocymapcTBEHHOM
OMOIMOTEKHU AT MOJOACKU [DNEeKTpOHHBIN pecypc|. — Pexxum poctyma: www.library.ru,
CBOOOHBIN. — 3ari. ¢ skpaHa. — 3. pyc.

10. Mudopmanmonno-obpazoBarenbHblii opTan «Bces ¢usuka» [DnekTpoHHBINH pecypc]. —
Pexxum nocryna: https://sfiz.ru/, ceoboaubIN. — 3ari. ¢ skpanHa. — S3. pyc.

10 MeToanyeckue yKa3aHus 1Jsi 00y4aOIIUXCA M0 OCBOCHHUIO TN CIMILIMHBI

Bua yueOHbIX 3aHATHI Opranu3zaunus 1esiTeJIbHOCTH 00y4aIomerocs
Hanucanue koHCHeKTa JIEKIUMN: KpPAaTKO, CXEMAaTHYHO, IOCJIEI0BATEIbHO
(UKCUPOBATh OCHOBHBIE TIOJIOKEHUS, BBIBOIBI, (HOPMYIHUPOBKU, 000OIIICHNS;
oMeYaTh BaXXHBbIE MBICIH, BBIACIATh KIIOUYEBBIE CJOBA, TEPMHUHBI.
Jlexuus 0O0603HauYUTh BONIPOCHI, TEPMUHBI, MaTepua, KOTOPBINA BBI3bIBAET TPYIHOCTH,
IIOMETHUTh U NIONBITAThCA HAWTH OTBET B PEKOMEHyeMOM JiuTeparype. Eciun
CaMOCTOSITENIbHO HE Yynaercs pa3zoOpaTbcsi B Marepuaie, HeoO0XOAMMO
c(hopMyJIHPOBATh BOIIPOC U 337aTh MPENO/IABATENI0 HA KOHCYJIBTAIUH.
Pabora mo anroputmam, IpeaCTaBICHHBIM B METOJAMYECKUX YKA3aHUAX IO
BBITIOJIHEHUIO J1a0OpaTOpHbIX paboT. AHAIM3 BBIIOJIHEHHOW pPabOTH,
(dbopMyIIMpOBKa BHIBOJIOB M0 UTOraM BBIMOJIHEHHON pabOThl HA OCHOBAHUU
Marepuana, IMOYEpPIHYTOr0 U3 KOHCIIEKTOB JIEKIWM, OCHOBHOM U
JIOTTOJTHUTEILHOM JTUTEPATyphl, pecypcoB cetu MuTepHeT. [lonck oTBETOB Ha
KOHTPOJIbHBIE BOIPOCHI.

PaboTa ¢ koHCTIEeKTaM¥ JIKITHiA, OCHOBHOM U JOTIOJTHUTEIIBHON JINTEPATYPOH,
[TonroroBka K 3k3aMeHy | pecypcamu cetd Murepuer. ITosramuelii pa3bop pacuyera HETPUBHATILHBIX
(bu3HIeCcKUX 3a1a4.

JlaGopatopHas padota

11 Ilepeyens nHGOPMALHOHHBIX TEXHOJIOT U, MCII0JIb3YEMbIX IIPH OCYLECTBJICHUMN
o0pa3oBaTeIbHOIO MpoLecca Mo AUCHUIIMHE, BKJIYas epevyeHb POrpaMMHOI0
o0ecrieyeHns U MHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

HNudopmaiimonabie TEXHOJIOTHH, UCTIONIb3yEMbIC npu OCYIIECTBICHUH
0o0pa30BaTeNLHOTO MpoIlecca MO TUCIUIUIMHE TO3BOJIAIOT: 00ECIEeYUTh B3aUMOJICHCTBUE
MEXIy YYacTHHMKaMH OOpa30BaTENIbHOTO IpoIecca, B TOM YHCIIE CHHXPOHHOE W (WUIIN)
ACUHXPOHHOE B3aMMOJICCTBHE ITOCPEICTBOM CETH WHTEpHET, B T.4. C MCIOJb30BAaHHUEM
AIIEKTPOHHON WMH(OPMAIMOHHO-00pa30BaTEIbHON Cpebl YHUBEPCUTETA; (PUKCUPOBATH X0/
00pa3oBaTeNBLHOTO MPOIIECCa, PE3YIHTATOB MPOMEKYTOUHOM aTTECTAIlMU MO0 JUCIHUILINHE U
PE3yIbTATOB OCBOCHHUS 00pa30BATEIHHON MPOTPAMMBbI; OPraHU30BaTh MPOIECC 00pa30BaHUs
MyTeM BU3yaJU3allMKd U3ydyaeMoi MHGOpMAIMU TOCPECTBOM HCIOJIb30BaHUS TIPE3EHTAIUH,
y4eOHBIX (UIBMOB; KOHTPOJMPOBATH PE3yJbTaThl OOyUYEeHHUS HA OCHOBE KOMITBIOTEPHOTO
TECTUPOBAHUS.
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11.1 IlepeyeHb JUIEH3MOHHOTO U CBOOOJIHO PACIPOCTPAHIEMOI0 NMPOrPaAMMHOIO
o0ecnieyeHust yaeOHOro mpouecca

Ne HanmeHnoBaHue TemaTuka
1. |Microsoft Windows OmneparmoHHasi CHCTeMa
2. |Microsoft Office (Bxitouaer Word, Excel, PowerPoint) [TakeT 0(UCHBIX MPUIIOKESHUN
11.2 Ilepeyenb mnpodecCHOHANBHBIX ©0a3 [JdaHHBIX M HMH(OPMAIUOHHBIX
ClIpaBO4YHbBIX CUCTEM
Ne .
u/n HaumenoBanue TemaTuka DJIeKTPOHHBIN agpec
http://www.consultant.ru
JloCTyIl ¢ KOMIIBIOTEPOB
CrnipaBouHO-IIpaBOBasi CUCTEMA
l. «KoncymprantITmiocy YHuBepcanbHas 3JIEKTPOHHOT0 YUTAIBHOIO 3aj1a
oubmunorexu PI'6OY BO
«ApocnaBckuii TAY».
https://www.garant.ru/
NudopmanmonHo-paBoBOM floctyn ¢ KommbioTepOB
2. nopran «apanm YHuuBepcanbHas ANEKTPOHHOTO YUTAIHLHOTO 3aJI1a
ouobmuorexu ®I'6OY BO
«Apocnasckuii TAVY».
https://polpred.com/
JloxansHas cetr ®PI'BOY BO
baza nannsix Polpred.com O630p «Ipocaasciit FUA Y/ .
3. CMI YHuuBepcanbHas WHIUBUAYaTbHBIA HEOTPaHUYCHHBIN
JOCTYII U3 JII0O0H TOYKH, B KOTOPOI
UMeEETCs IOCTYT K ceTH VIHTepHET 1Mo
JIOTUHY ¥ TapOJIIo.
https://H30.pd/
K mpowsBeneHusiM, mepemeamiM B
OOIIIECTBEHHOE JOCTOSIHHE JIOCTYTI
CBOOOIHEIA.
4 HaumonaisHas S1eKTpoHHas YHuBepcanbHas K nmpousBeneHusm, oxpaHseMbiM
" | bubnmoreka (HOB) ’
ABTOPCKUM ITPABOM JOCTYT C
KOMITHIOTEPOB JIEKTPOHHOTO
YUTAIHHOIO 3aJ1a OMOIHOTEKH
OI'bOY BO «pocnasckuii TAY».
http://agris.fao.org/agris-
5. | ba3a manapix AGRIS CnenunammsupoBanHas | search/index.do
JlocTyn cBOOOTHBIN
NudopmarnmonHo-cripaBoyHas
cucteMa «CelnbCcKOX03IiiCTBEHHAS http://www.cnshb.ru/AKDiL/
6. Cneuuanu3upoBaHHas o
3JIEKTPOHHAsT OMOINOTEKA JlocTym cBOOOTHBIH.
3Haruity (CObu3)
7. basa naHHEIX Sprlner Nature CrnenunanmsupoBanHas | https:/link.springer.com
eBook Collections
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http://www.cnshb.ru/AKDiL/
https://link.springer.com/

11.3 Joctyn k cetu UHTEepHET

Kaxnprit  oOyuaromuiics B TEYEHHE BCEro Imepuoma oOydeHHs oOecredeH
WHIUBUTy AIBHBIM HEOTPAHUYCHHBIM JOCTYIIOM (yIaJICHHBIM JIOCTYTIOM) K ceTu MIHTepHeT u K
ANEKTPOHHOM uH(pOopMarmonHo-o0paszoBarensHOi cpene PI'BOY BO «Spocnasckuii [AY».

12 MaTtepuajibHO-TeXHH4YECKOe o0ecredeHne 00y4eHus M0 JMCUUIIINHE

[lo Bcem BuaamM y4eOHOM MAEATEIBHOCTH B paMKax JIUCHUIUIMHBI «Dusnkay
WCIIONB3YIOTCS TOMENIEHUsS] — Y4eOHbIE ayJIUTOPUHU MJis1 TPOBEJACHUS Y4EOHBIX 3aHSITHUMH,
MPEIYCMOTPEHHBIX Y4Y€OHBIM ILJIAHOM, OCHAIICHHBIE OOOPY/IOBAaHHMEM M TEXHUYECKUMHU
cpenctBamu 00yuyeHus. [lomenienus st caMoCTOSATENbHOU pabOThl 00yUarOIIUXCS OCHAILEHBI
KOMIBIOTEPHOU TEXHUKOW C BO3MOKHOCTBIO MOJKIIIOYEHUs K ceTh VIHTEepHET U oOecreyueHbl
JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCUTETA.

12.1 Ilnanupyemble mNOMeLIeHWs] J/Jsi TNPOBeJeHHA BCeX BHIOB Y4eOHOU
NeSITeJIbHOCTH

HauMeHoBaHMe ClIeNUATbHBIX OMeELICHU OCHALIEHHOCTH CIEeNUAJBHBIX MOMELeHH
Yueonaa ayoumopusn onsa nposeoenun CriermanusupoBaHHas Mebenb — yueOHast Jocka, yueOHas
YUeOHbIX 3aHAmMU MeOerb.

ITomemenue Ne 129. TexHuueckue cpencTBa 00y4eHus, HabOpbI
KonnuectBo nocagounsix Mect: 152. JEMOHCTPALIMOHHOTO 000PYI0BaHUS U y4eOHO-
Anipec (MECTOIOI0KEHNUE) TOMEIICHHUS: HATJISTHBIX TOCOOUH — KOMITBIOTEP

150042, SIpocnaBckast 0011., T. SIpociaib, E6300/2Gb/160Gb/AOC — 1 mIT., MynbTUMEIHA-
Tyraesckoe mocce, 58. npoektop BenQ SP920P, akyctuueckas cucrema,

YCHIIUTEIh, THHAMUKH, IIPOCKIIMOHHBIN SKPaH ¢
anextponpuBoaoM ClassicLyra 366*274, mukpodoH.
[Iporpammuoe obecrnieuenue: Microsoft Windows,

Microsoft Office.
Yueonan ayoumopus ona nposeoenusn Crnernuanu3upoBaHHas MeOenb — yaeOHas ToCKa, yaeOHast
YUEOHbIX 3aHAMU MeOeb.
[Tomemenue Ne 308. Texaudeckue cpencTpa o0ydeHus, HabopbI
KonmdaecTBo mocagoyHbIx MecT: 26. JEMOHCTPAIIMOHHOTO 000PYIOBaHUS B YI€OHO-
Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS : HaIJISITHBIX TIOCOOUI — HOYTOYK, TPOEKTOP, PKPaH,
150042, SIpocnaBckas 0611, r. SpocnaBib, MammHa ATByaa, MasiTHUKH O0epOeka — 2 miT.,
TyTtaeBckoe mocce, 58. (bu3HYeCKuil MaITHUK, YCTAHOBKA JIJISI OTIPEICTICHUS

MOCTOSIHHOM bosbliMaHa, yCTaHOBKA JJIs ONPEAETIEHUS
MOJIEKYJIIPHBIX CBOWCTB BO3/yXa, YCTAHOBKA IS
ompeieNICHUs BI3KOCTU KUAKOCTH MeToa0M CTOKcCa,
YCTaHOBKa sl ONpeJIeIeHHsI ToKa3aTessl annadarsl,
YCTaHOBKA JIJIs1 OTIBITHOM MPOBEPKHU YPaBHEHUS
bepnyinnu, usmepurenbubiii MUKpockon MITB-2,
mranreHuupkyis HII-11, cekynnomep anekTpudecKkui —
5 mt., 6apomerp-anepouns BAMM-1, Tepmomerp -
50+50°C, crenap! — 4 miT.
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[Iporpammuoe obecrnieuenue: Microsoft Windows,
Microsoft Office.

Yueonan ayoumopus ona nposeoenusn
YUeOHbIX 3aHAmMUIL

ITomemenune Ne 309.

KomnmaecTBo mocagoyHbix Mect: 16.
Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS :
150042, SIpocnaBckas 0611, r. SpocnaBib,
TyTtaeBckoe mocce, 58.

Crernmanu3upoBaHHas MeOenb — ydeOHas TOCKa, yaeOHast
meOenb.

Texaudeckue cpencTpa o0ydeHus, HabopsbI
JI€MOHCTPAIIMOHHOTO 000PYAOBaHUS U yueOHO-
HaTJISHBIX TOCOOUN — KOMITBIOTEP, MPOEKTOP, SKPaH,
YCTaHOBKA ISl OMPEICTICHHSI ONTHYECKUX CHJI TOHKHX
nuH3, MUKpockon «buonam P-1», mukpometp 0-25,
pedpakromerp UPD-22, muxpockon MMYVY-3,
nonsipumerp CM-2, ontraeckuii mupometp OIIITNAP-17,
UCTOYHUK MOCTOSTHHOTO TOoKa 12 B, aBTOTpancdopmarop
JIATP-2, muumuamnepmetp 1566 250;500 MA,
BosIbT™METp D515 75;600 B, peoctar, yHuBepcaibHbIN
MoHoxpomaTtop YM-2, namna prytHas JPII, crenas — 6
IIT.

[Iporpammuoe obecrnieuenue: Microsoft Windows,
Microsoft Office.

Yueonan ayoumopus ona nposeoenusn
YUeOHbIX 3aHAmMUIL

ITomemenune Ne 313.

KonmaecTBo nmocamgounsix mMect: 20.
Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS :
150042, SIpocnaBckas 0611, r. SpocnaBib,
TyTtaeBckoe mocce, 58.

Crnernuanu3upoBaHHas MeOenb — yaeOHas ToCKa, yaeOHast
MeOeb.

Texaudeckue cpencTpa o0ydeHus, HabopbI
JIEMOHCTPAIIMOHHOTO 000PYAOBaHUS U y4eOHO-
HaTJISIHBIX TOCOOUH — KOMIIBIOTEP, MOHUTOD,
MYJIbTUMEANA-TIPOCKTOP, TPOSKIIMOHHBIN YKPaH,
yHUBEpCcanbHbIM UCTOYHUK nTuTanus Y UII-2, nuoxn 2112C,
amrepmetp 3514 1+2 A — 3 ., aBomerp ABO-5M1 -2
mIT., peoctar — 3 mrT., mkad cymunasHbii 100 °C, MmocT
nocTostHHOTO ToKa E-7-4, Tepmuctop, Tepmomerp 0 — 100
°C, tpanchopmatop 4/120 B, ociimmnorpad OSII-70,
aBToTpancopmarop JIATP-2, ycTaHoBKa /7151 IPOBEPKU
3akoHa OMa 17151 1Ieny IEPEMEHHOT0 TOKa, BOJIBTMETP
1,5+15 B — 3 mwr., amnepmetp 0,5+1 A, ranbBaHoMeTp,
BoINIpAMUTENs BC-2M, nuoa nonynpoBoHUKOBBIN S0 A,
TEepMOIIapa XpOMENb-KOIEeNb — 2 MIT., JJIEKTPOIICYb
CYOJI, norenunomertp KIIIT1-503, MusmuBosibT™METP
M4213, crenanbl — 5 WT., yCTAHOBKHU JUIsl U3YYCHUS
9JIEMEHTOB CXE€M aBTOMATHKHU — O IIT., IJTAKaThEl — § IIT.,
creng JICO — 1 .

[Iporpammuoe obecrnieuenue: Microsoft Windows,
Microsoft Office.

Ilomewenue ona camocmoamenvHoi padoomot
oodyuarowuxcs

ITomemenune Ne 154.

KonmaecTBo nmocamgounbix mMect: 20.

Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS :
150042, SIpocnaBckas 0611, r. SpocnaBib,
TyTaeBckoe mocce, 58.

Crnernuanu3upoBaHHas MeOenb — yaeOHas TOCKa, yaeOHast
MeOeTb.

Texauveckue cpencTpa o0ydeHus, HabopbI
JEMOHCTPAIIMOHHOTO 000PYIOBaHUS B YI€OHO-
HaIJISITHBIX TIOCOOUI — HOYTOYK, TPOEKTOP, PKPaH,
nabopaTtopHoe 000PYIOBaHUE U JP. CTSH]I IO
BBIPAIIMBAHHIO IIBETOB B AJICKTPHYECKOM II0OJIE,
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CTaTUCTUYECKUI COPTUPOBIIHUK CEMSH, JIECHTOYHBII
AIIEKTPOCTATUYCCKUH TPUEP, CTUMYIISITOP CEMSIH.
[Iporpammuoe obecrnieuenue: Microsoft Windows,
Microsoft Office.

Ilomewenue ona camocmoamenvHoil padoomot
ooyuarowuxcs

ITomemenune Ne 109.

KonuuecTBo nocagounbsix mect: 12.

Anpec (MECTOTOJIOKEHNE) TTIOMEIIICHHUS :
150052, SIpocnaBckas 0611, r. SpocnaBib,

yi. E. Konecosoii, 70.

Crnenuanu3upoBaHHasi MeOelb — yueOHas MeOeb.
TexHUYEeCKHE CpeACTBA 00YUEHUS — KOMIBIOTEPHI
nepcoHaIbHbBIE — 12 IIT. C TUIEH3UOHHBIM IPOrPaMMHBIM
obecrieueHrneM, BBIXOJIOM B ceTh IHTEpPHET U JIOKATbHYIO
CETh, JOCTYNOM K HH(POPMALIMOHHBIM peCcypcam,
3IIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEIBLHON Cpeie
OI'BOY BO «Apocnasckuit 'AY», k 6a3aM TaHHBIX U
WH(OPMAIMOHHO-CIIPABOYHEBIM cucTeMa. KoHnunnonep —
I mrr.

[Iporpammuoe obecneuenue — Microsoft Windows,
Microsoft Office, cnennanu3upoBaHHOE JTUIIEH3UOHHOE U
CBOOOIHO PaCIpPOCTpaHIeMOe IPOrPaMMHOE
obecrieueHue, MPeayCMOTPEHHOE B paboUeii mporpaMmme
JUCITUTLIAHBI.

Ilomewenue ona camocmoamenvHoi padoomot
ooyuarouwuxcs

ITomemenne Ne 318.

KonmaecTBo nmocagovynbix Mect: 12.

Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS :
150042, SIpocnaBckas 0611, r. SpocnaBib,
TyTtaeBckoe mocce, 58.

Crnenuanu3upoBaHHas MeOelb — yueOHas MeOeb.
TexHUYeCKHE CpeACcTBa 00YUEHHS — KOMIBIOTEPHI
NepcoHaIbHbBIE — 12 IIT. C TUIEH3UOHHBIM IPOrPaMMHBIM
obecrieueHrneM, BBIXOJIOM B ceTh IHTEpPHET U JIOKATbHYIO
CETh, JOCTYNOM K HH(POPMALIMOHHBIM peCcypcam,
3NIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEIBLHON Cpeie
OI'BOY BO «Apocnasckuit 'AY», k 6a3aM TaHHBIX U
WH(OPMAIIMOHHO-CIIPABOYHBIM CHCTEMaM, KOTIHP-
npunrep — | mr. Konguuuonep — 1 mir.

[Iporpammuoe obecnieuenue — Microsoft Windows,
Microsoft Office, cnennanu3upoBaHHOE JTUIIEH3UOHHOE U
CBOOOIHO pacIpoCTpaHsIeMOe IPOrpaMMHOE
obecrieueHue, MPeayCMOTPEHHOE B paboUeii mporpaMmme
JUCITUTLIAHBI.

Ilomewenue ona camocmoamenvHoil padoomot
ooyuarouwuxcs

ITomemenune Ne 341.

KomnmdgecTBo mocago4HbIx MecT: 6.

Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS :
150042, SIpocnaBckas 0611, r. SpocnaBib,
TyTtaeBckoe mocce, 58.

Crnenuanu3upoBaHHasi MeOelb — yueOHas MeOeb.
TexHUYEeCKHE CpeACcCTBA 00YUEHHS — KOMIBIOTEPHI
MEePCOHAIbHBIE — 6 LIT. C JIMIIEH3UOHHBIM POTrPAaMMHbBIM
obecrieueHrneM, BBIXOJIOM B ceTh IHTEpPHET U JIOKATbHYO
CETh, JOCTYNOM K HH(POPMALIMOHHBIM peCypcam,
3IIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEIBLHON Cpeie
®OI'BOY BO «Apocnasckuit 'AY», k 6a3aM TaHHBIX U
UH(OPMAIIMOHHO-CIIPABOYHBIM CHCTEMaM, KOTIHP-
npuHTep — | WT., KOHAUIMOHEP — | MT.

[Iporpammuoe obecneuenue — Microsoft Windows,
Microsoft Office, cnennanu3upoBaHHOE JTUIIEH3UOHHOE U
CBOOOIHO PacCIpoCTpaHsIeMOe IPOrPaMMHOE
obecrieueHue, MPeayCMOTPEHHOE B paboUeii mporpaMmme
JUCITUTLIAHBI.
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Ilomewenue ona xpanenus u Crneunanu3upoBaHHas MeOeNb; CTeIJIaXU I XpaHEeHUs
npogunakmuueckozo 00cayiHcueanus y4eOHOT0 000pyAOBaHMS; KOMIIBIOTEP C JTUIICH3MOHHBIM
yueonozo ooopyoosanusn MIPOrpaMMHBIM OOecriedeHneM, BEIX0I0M B IHTEpHET 1
ITomemenus Ne 236, Ne 312. JIOKaJIbHYIO CETh, JIOCTYIIOM K HH()OPMAITMOHHBIM
Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS : pecypcam, dIEKTPOHHON HH(POPMAITMOHHO-

150042, SIpocnaBckast 0071., T. SIpocnasib, o0pa3oBaTeNbHON Cpefie YHUBEPCUTETA, K Oa3aM JaHHbBIX
TyTtaeBckoe mocce, 58. 1 “HOOPMAITMOHHO-CIIPABOYHBIM CUCTEMAaM; HAyIITHUKY;

CKaHep/NIPUHTED; CIEUUANbHBIH HHCTPYMEHT U
WHBEHTAPh 7151 00CTYKUBAHUS Y4eOHOTO 000PYIOBAHUS.
[Iporpammuoe obecneuenue: Microsoft Windows,
Microsoft Office.

13 Opranusanus o0pa3oBaTeJbHOI0 MPOLECCA JIUIL
C OrPAHMYEHHBIMU BO3MOKHOCTAMM 3/10POBbA

OOydenne oOydJalOImUXCs C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBBSI TIPHU
HEOOXOUMOCTH OCYIIECTBISICTCS HA OCHOBE aJalTHPOBAHHON pabodeil MporpaMMbl ¢
WCITOJIb30BAaHUEM CICIUANTBHBIX METOJOB OOYdYeHHUsS U JIUJAKTHUYECKHX MaTepHaJIoB,
COCTABJICHHBIX C yYE€TOM OCOOCHHOCTEH ICUXO(PU3NUECKOT0 Pa3BUTHS, WHIWBHIYATbHBIX
BO3MOYXHOCTEH U COCTOSIHUSA 3/I0POBbsI TAKUX 00yUaromuxcs (o0yqaroierocs).

B mensx ocBoeHHMs y4eOHOH MpoTrpaMMbl TUCHUILIMHBI WHBAJTUIAMU W JIMIIAMH C
OTpaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI YHUBEPCUTET 00CCIICUNBAELT:

JUTSL UHBAJIU/IOB U JIUL C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbSI 10 3PEHUIO:
pa3MelieHue B JOCTYHHBIX Ui OOYYaroUIMXCs, SBIISIOIIUXCS CJENbIMU HIIH
CIa00BUISAIUMHI, MECTAX U B QIAITUPOBAHHOM (popMe cripaBOYHOM HHMOpMAITUU
O pacmucaHUM Y4eOHBIX 3aHATHUH; MPUCYTCTBHUE ACCHUCTEHTA, OKAa3bIBAIOIIETO
oOyyaroniemMycsi HeoOXOIMMYIO MOMOIIb; BBIMYCK aJIbTEPHATUBHBIX (POPMATOB
METOJAMYECKUX MAaTepUaIoB (KpyMHbIN WIpUPT WK ayauodaiiibl);

JUISL UHBAJIMIOB U JIUI] C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbsSI 110 CIYXY:
HaJJIeXKalllMMU 3BYKOBBIMH CpPEACTBAMH BOCIIPOM3BEIEHUS HH(OpMaLUY;

JUISL THBJIWJOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSAMU 3/10POBbSI, UMEIOIINX
HapyUIeHUS OTIOPHO-/IBUTaTEIBHOTO anmapara: BO3MO>XHOCTh
OECIpensTCTBEHHOr0 JocTyna oOydalomuxcsi B y4eOHble IOMEIICHHUS,
TyaJIeTHble KOMHAThl U JApyTrue MOMEUIeHHs] Kadeapsl, a TakkKe NnpeOblBaHUE B
yKa3aHHBIX TOMEIIIEHUSX.

OOyuarontuecs u3 yucia nHBanuAoB U Jmi ¢ OB3 obecrnedeHsl ne4aTHBIMU U (WIIH)
AJIEKTPOHHBIMU 00pa30BaTEIbLHBIMU PECYpCcaMu B (pOpMax, alanTUPOBAHHBIX K OTPAHUYCHUSIM
ux 370poBbsi. OOpa3zoBaHKEe OOYYAIOUIUXCS C OFPAaHUYECHHBIMHU BO3MOXKHOCTSIMU 37I0POBBS
MOXET OBITh OPTAaHU30BAHO KaK COBMECTHO C JAPYTUMHU OOYyYaIOIIMMUCS, TaK U B OTACIIbHBIX
rpymnnax Wid B OTJAEIbHBIX OpraHu3aIusiX.
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MuHuCcTepCTBO HayKH U BhIciIero obpasoBanus Poccuiickoit @enepanuu
®denepanbHOE rocyAapCTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BbICHIETO 00pa3oBaHUA
«SIpocnaBckuii rocy1apCTBEHHBIN arpapHbIii YHUBEPCHTET
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YTBEPXJAIO

[TpopekTop no y4ebHOH 1. BOCIUTATENBHOH,
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Jlexun — 34 4.
JlaGopaTopHblie 3aHITHS — 34 u.
CamocrosarenbHas pabota— 71,00 w.

MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl:

I[I/ICHI/IHJII/IHa «®Pu3nkay OTHOCHTCI K 00s3aTelIbHOM 4YacTu O6paBOBaTCHBHOﬁ

porpaMmbl OakanaBpuara.

JucuuniauHa HanpasJieHa Ha GOPMHUPOBaHMeE CJIeIYIOIIUX KOMIIeTeHIUM:

- oﬁmenpmbeccnona.nbnble KOMIIETCHIIMA 1 HHINKATOPLI UX JOCTUKCHHUA

THUIIOBBIE 334l
npodeccuoHaTEHOM
IeITEILHOCTH Ha
OCHOBE 3HaHHWI
OCHOBHEIX 3aKOHOB
MaTeMaTHYECKUX U
©CTECTBEHHBIX HAYK C
MIPUMCHCHUEM
nHpopMannoHHO-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTHH

Kon Conep:xanue Koa 1 HauMeHOBaHNe HHIMKATOPA JOCTHKEHUS] KOMIeTeHIMH
KOMIETEHIIUH KOMIeTeHIIUH 3HATH | YMeTb | BJIA/IeTh
OIIK-1 CriocobeH pemaTh OIIK-1.1.

I[CMOHCTpI/IpyeT 3HAHUEC OCHOBHBIX 3aKOHOB MAaTEMATHYCCKUX U €CTCCTBCHHBIX HAYK,
HeO6XO,Z[I/IMBIX JUIA pCIICHUA TUITOBBIX 3a/1a49 B o0Jyiactu ArpOHOMMHHA

OCHOBHBIE (PU3UIECKUE
SIBJICHHS] U OCHOBHBIE
3aKOHBI (PU3UKH; TPAHUIIB]
NIPUMEHUMOCTH 3aKOHOB
(bU3KUKH; TPUMEHEHUE
3aKOHOB (DU3UKH B
BO)KHEHIIMX MPAKTHYECKUX
MIPUIIOKEHUSIX; OCHOBHBIE
(bu3nYecKne BeNNYNHBI 1
¢u3nIeckrne KOHCTAHTHI,
UX ONpeJeeHNe, CMBICII,
CIOCcOOBI U SIMHHIIBI KX
U3MEpEHHUs

O00BSICHUTH OCHOBHBIE

HabJIroTaeMble IPUPOTHBIE U

TEXHOT'CHHbBIC SIBJICHUS U
3(h(HeKThI ¢ MO3UIHIA
(hyHIaMEHTATBHBIX
(busnveckux
B3aUMOJICHCTBUI;
HCTOJKOBEIBATH CMBICIT
(hU3NYECKUX BETHMYUH U
MMOHSITHI; 3aIIUCHIBATh
ypaBHEHHS ISl (PU3UIECKUX
BenmanH B cucteme CU

HaBBIKaMU HCITOB30BAHAS
OCHOBHBIX
00mehu3nIecKuX 3aKOHOB
Y TIPUHIIAIIOB B
BaKHEHIIINX
MPaKTUICCKUX
MPUIOKCHUSIX, HABBIKAMU
MPUMEHEHHUS OCHOBHBIX
METOJIOB (hPHU3UKO-
MaTeMaTHYECKOTO aHaIIN3a
JUTS PELICHUS
€CTeCTBEHHOHAYYHBIX
3a1a4

Kpartkoe cogep:kanue IuCHUIIHHBI:

Mexanuka. TepMoarHaMUKa U MOJIEKYJIsIpHas (pu3HKa. DIEKTPUIECTBO U MarHETH3M.
Kone6anus u Bonubl. KBantoBas gusuka. SAnepras pusuka. Gusznueckass KapTuHA MUpA.




