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COJIEP)KAHUE PABOYEN MIPOT'PAMMBI JTUCHUILJIAHBI

No HaumenoBanue paznena (moapasnaena) Crp.
1 [lenb 1 3a7a4l OCBOCHUS JUCHUTUIAHBI 5
2 [lepedenb miIaHUPYEMbIX pPe3yJIbTaTOB 00YUYEHUS MO TUCLHUILIMHE,
COOTHECEHHBIX C IJIAHUPYEMbIMHU PE3YJIbTaATAMHU OCBOEHHUS 00pa30BaTeIbHON
IPOrpaMMBbl 5
2.1  OOwmenpodeccruoHanbHble KOMIETEHIIMA U MHAUKATOPHI UX JOCTUKCHHUS 6
3 MecTo TUCIMIUIMHEI B CTPYKTYpE 00pa30BaTEIHLHOM MPOTPAMMBI 7
4 CTpyKTypa JUCHUIUIMHBI U pacipeiesIeHUue ee TPyA0eMKOCTH (Ha OJTHOTO
00yuaromierocs) 7
5 ConeprkaHue JUCLUTUIAHBI 8
5.1  CopepxaHue AUCIUIUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (paszienam) C
YKa3aHHEM OTBEJEHHOI'O Ha HUX KOJINYECTBA aKaIEMUYECKUX YAaCOB U BUJIOB
y4eOHBIX 3aHSATUN 8
5.2 Paznenbl JUCHUIUIMHBI 110 BUJAM ayIUTOPHON (KOHTAKTHOM) paboThl U (hOPMBI
KOHTPOJIS 9
5.3  JlaGopartopHbie pabOThI 9
6 [lepedyeHb y4eOHO-METOAMUECKOTO OOECIICUEHHS 111 CAMOCTOSITENIbHON
paboThl O0YYAIOIIMXCA 110 AUCIUIUIMHE 10
6.1  Bunsl camocrositenbHOM padoThl oOy4darormuxcs (CP) 10
6.2  Metonuueckue ykazaHus (JUI1 CaMOCTOSITEIbHON PabOTHhI) 11
7 @DOHJ1 OLIEHOYHBIX CPEACTB JJIs1 MPOBEACHUS TEKYIIEU U MPOMEKYTOUHON
aTTecTallMy 00y4YaroIUXCs M0 AUCIUILINHE 11
7.1  TlepedeHb KOMIETEHIINI C YKa3aHUEM ATANoB X (POpMUPOBaHUS B TIPOIIECCe
ocsoenus OITOIT BO 12
7.2 OnucaHue nokasareyied U KpUTEPUEB OLICHUBAHUS KOMIIETCHIIMI Ha
Pa3TUYHBIX dTamax uX (OPMUPOBAHUS, OTIMCAHKE IIIKAJT OI[CHUBAHUS 13
7.3 TunoBbie KOHTPOJIbHBIE 3a/JAHUS U MHbIE MaTepUasibl, HEOOXOAUMbIE IS
OIICHKM 3HaHWM, yMEHUMN, HABBIKOB, XapaKTepU3YIOIIMX 3Tanbl popMUpOBaHUS
KOMITIETEHIIUH B MPOIIECCE OCBOCHUS 00Pa30BaTEIbHON MTPOTPaAMMBI 16
7.3.1 Tunossle 3a7aHus 751 IPOBEACHUS TEKYIIETO KOHTPOJIS U pyOeKHOTro
TECTUPOBAHUS 16
7.3.2 TwunoBsbie 3a1aHusl 17151 TPOBEICHUS POMEXYTOUHON aTTECTallUu (3a4eTa,
HK3aMEHA) 21
7.4  Meroanueckue MaTepualbl, ONPEASISIONINE NPOLETyPbl OLICHUBAHUS 3HAHUI,
YMEHUH, HABBIKOB, XapaKTePU3YIOIIMX ATabl POPMUPOBAHUS KOMITETEHIUN 36



No HaumMeHoBanue pasjena (moapaszierna) Crp.
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JUIsL OCBOEHMSI TUCLUTUINHBI 38
8.1  OcnHoBHas yueOHas TUTEpaTypa 38
8.2  JlonmosiHuTENbHAsA yueOHAas JIUTEpaTypa 38
9 ITepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON CETH

HNutepner 39
9.1 IlepedeHb 3€KTPOHHO-OUOINOTEYHBIX CUCTEM 39
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11 ITepeueHp MHPOPMALTMOHHBIX TEXHOJIOTHM, HCIIOJIB3YEMBIX IIPU

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOLIecca MO JUCIUILIUHE, BKIIOYAs

nepeyeHb NporpaMMHOro odecredeHust U HHHOPMALMOHHBIX CIIPABOYHBIX

CUCTEM 40
11.1 IlepedeHb AMLEH3MOHHOTO U CBOOOJHO PAaCHpPOCTPAHAEMOT0 POrPaMMHOIO

obecrnieyeHus yuyeOHOro mmpoiiecca 41
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[Tpunoxenus
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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 OKPYXKAIOILEr0 MUPa B UX B3aWUMOCBSI3U;

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

— (opMHpOBaHME HABBIKOB IO NMPUMEHEHUIO MOJOXKEHUN (PYHIaMEHTAIbHON (PU3MKH K
IPaMOTHOMY HAy4YHOMY aHaJIM3y CUTYyalllil, C KOTOPbIMU CIELHAIUCTY MPUXOTUTCS
CTAJIKUBATHCS MPU CO3JAHUU HOBOW TEXHUKH M HOBBIX TEXHOJIOTHIA;

— OCBOEHHME OCHOBHBIX (PM3MUYECKUX TEOPUH, MTO3BOJISIOUINX OMUCATH SIBJICHUS B IPUPO/IE,
U TpPEIeroB MPUMEHUMOCTH O3THUX TEOPHM JUIsl PEIIEHHS COBPEMEHHBIX U
MIEPCIEKTUBHBIX TEXHOJIOTMYECKUX 33/aY;

— (opMHpoBaHuE y 00YUaIOIIUXCS OCHOB €CTECTBEHHOHAYYHON KapTUHBI MUPA;

— O3HaKOMJICHHE 00Y4YarOIIMXCsl C UCTOPUEH U JIOTUKON pa3BUTHsI (PU3UKU U OCHOBHBIX €€
OTKPBITHH.

2 IlepeyeHb IAHNPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 0 JUCHHUIITIMHE, COOTHECEHHBIX C
IUVIAHMPYEMbIMHU Pe3yJIbTATAMH OCBOCHHA 00Pa30BaTeIbHOI MPOrPaMMBbl

N3yuenne maHHOW AWCHMIUIMHBI HAMpPAaBICHO Ha (HOPMUPOBAHHWE y OOYUYAIOIIUXCS
cneayronux oduienpodeccruonanbubix komnetenuuit (OTIK-1.1, OIIK-1.2):



2.1 O6menpogeccuoHATbHBIE KOMIIETEHIIUN U MHAUKATOPHI UX JOCTHKEHUS

Kon Conep:xanue Kona 1 HauMeHOBaHME MHHINKATOPA JOCTHKEHUS] KOMIIeTeHIUH
KOMIIETEHIINH KOMIIETEeHIINH 3HATH | yMeTh | BJIA/IETH
OIIK-1 CriocobeH pemaThb OIIK-1.1.

TUTIOBBIE 33/1a91
npodeccHoHaTLHOM
JISATEIILHOCTH Ha OCHOBE
3HAHWUW OCHOBHBIX
3aKOHOB MaT€MaTUIECKHIX
U €CTECTBEHHBIX HAYK C
MPUMEHEHUEM
UHQOPMAITHOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH

JleMOHCTpUpYeT 3HAHME OCHOBHBIX 3aKOHOB MAaTEMaTHICCKUX, €CTCCTBEHHOHAYYHBIX U
o011enpodecCHOHATBHBIX TUCIUILINH, HEOOXOIUMBIX IS PELICHHS TUIIOBBIX 3a/1a4 B 00J1aCTH

ArpOMHIKCHCPHUN

OCHOBHbBIC ()U3NYCCKUC SBICHUS U
OCHOBHBIE 3aKOHBI (PN3HKH;
TPaHUIBI TPUMEHUMOCTH 3aKOHOB
(hM3UKY; MPUMEHEHNE 3aKOHOB
(hM3UKH B BAXKHEUIITHX
MPAKTHYECKUX MPIIOKEHUSX;
OCHOBHbBIC ()U3NYECKUE BEITUINHBI
1 (U3NYECKUE KOHCTAHTHI, UX
OTIpEJIEeIICHIE, CMBICIT, CITOCOOBI 1
SAVHULIBI UX U3MEPEHHU

0OBSICHUTH OCHOBHBIE HaOII01aeMble
MPUPOHBIC U TEXHOTCHHBIC SBIICHUS
1 3 GEKThI ¢ TO3ULUT
($yHIaMEHTaIbHBIX (PU3NUECKUX
B3aMOJICHCTBUM; HCTOJIKOBBIBATH
CMBICIT (PU3UUECKUX BETUYUH U
TOHSTHIT; 3aNICHIBATh YPABHEHUS
1151 PU3UUECKUX BEIMUMH B CUCTEME
cu

HaBBIKAMH HCIIOJIb30BaHUA
OCHOBHBIX 00IIe(hU3MISCKUX
3aKOHOB ¥ MPUHIIAIIOB B
BXHEHUIIINX MPAKTUIECKUAX
MIPIIOKCHUSIX; HABBIKAMHU
MIPUMEHEHUST OCHOBHBIX METOOB
(hM3HKO-MaTEMATHIECKOTO
aHaJM3a [T PeIIeHUs
©CTECTBCHHOHAYYHBIX 33]1a4

OIIK-1.2.

I/ICHOJIIBYCT 3HaHHA OCHOBHBIX 3aKOHOB MaTEMAaTUYCCKUX U €CTCCTBECHHBIX HAYK IJId PECIICHUA CTAaHAAPTHBIX

3a/1a4 B arpOMHKEHEPUH

¢dbyHIaMeHTaIbHbIe (PU3NIECKUE
OTIBITHI U KX POJIb B Pa3BUTHH
HayK{; Ha3HaYCHUE U IPUHLINIIBI
JNIEUCTBUS BaXKHEHUIITNX
¢usngeckux npudopoB

pabotath ¢ npudbopamu u
000pyIOBaHHEM COBPEMEHHOU
(bm3udeckoit mabopaTopuu;
WCTIOJIB30BaTh Pa3InYHbIC METOTUKU
(bU3UYECKUX U3MEPCHHUN U
00pabOTKH SKCIIEPUMEHTATBHBIX
JIAHHBIX; UCTIOJB30BaTh METOIBI
a/IeKBaTHOT'O (PM3MYECKOTO U
MaTeMaTHYECKOTO MOICTTUPOBAHHS,
a TaKk)Ke MPUMEHSITh METOIBI
(PM3UKO-MaTeMaTHYeCKOTO aHaTN3a
K PEUICHUIO0 KOHKPETHBIX
€CTEeCTBEHHOHAYYHBIX U
TEXHUICCKUX MPoOIIeM

HABBIKAMH MPABUITBHOM
9KCIUTyaTaI[ii OCHOBHBIX
puOOPOB 1 000PYyIOBAHHS
COBpPEeMEHHOU (PH3UIECKOI
n1abopaToOpru; HaBBIKAMU
00paboTKH U
UHTEPIPETUPOBAHHS PE3YJILTATOB
(hU3UIECKOr0 IKCTICPUMEHTA,
HABBIKAMH HCTIOTH30BaAHUS
METOJI0B (PH3HUECKOTO
MOJICITUPOBAHNS B HHKCHEPHOU
MpaKTHKE




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

porpamMmsbl OakajiaBpuara.

4 CTpyKTypa ITUHCUMILIMHBI U pacnpeaejeHue ee TPYA0eMKOCTH
(Ha 0IHOTO0 00YYAKOILETr0CH)

Bua yuebHoii paborbr Bcero 3a 1 kypc 3a 2 kypc

4acoB 4aCcoB 4acoB

1. KonrakTHasi padoTa npu nNpoBeeHUN Y4eOHBIX 3aHITHIi, BCero 43,00 30,10 12,90

(Jlex + Jlab + Ilp + KCP)

B TOM YHCJIE!

Jlexnmonnskie 3ansrtus (Jlek) 20,00 14,00 6,00

JlabopaTtopHsie 3ausaTus (Jlab) 20,00 14,00 6,00

[Tpaktraeckue 3anstus (1lp) - — -

[IpoBeneHue KoHCYIbTaMK N0 yueOHOH nucrumunie (KCP) 3,00 2,10 0,90

2. CamocrosiTebHas padoTa, Beero (CP + xoumpoin) 277,50 185,70 91,80

B TOM YHCIIE:

CamocrosTenbHast paboTa IPH BRITOITHEHUH pacdeTHO-TpadudecKoi

paboThI, THIIOBOTO pacueTa, pedepara, KOHTPOILHOU PabOTHI, 3CCe U

ap. 268,00 181,90 86,10

CamocrosTenbHasi padoTa IIPH BBHITOJTHEHUH KyPCOBOM PaOOThI

(mpoekTa) - — -

CamocTosiTenpHast padoTa Py NOATOTOBKE K 9K3aMEHY 5,70 — 5,70

CamocTtosiTennpHas padoTa MpH HOATOTOBKE K 3a4eTy 3,80 3,80 —

[Tpoune BUIBI CAMOCTOSITEITEHON PaOOTHI (IMTOJIrOTOBKA K JICKITHSIM,

J1a00paTOPHBIM, MPAKTHIESCKUM 3aHSITHSIM) - — -

3. KonTrakTHasi pa6oTa NpH NpOBeIeHNH MPOMEKYTOYHOMH

aTTeCcTallMH, BCEro 3,50 0,20 3,30

I'pynmoBbie KOHCYJBTAIMY MTEPe]] SK3aMEHOM H ¢/1ada dK3aMeHa 1o

mucrutuiiae (K) 3,30 - 3,30

Cnaua 3aueta no aucuumnie (K) 0,20 0,20 —

3ammta KypcoBoii padoTsl (mpoekTa) (K) — - —

OO0miasi TPy10€eMKOCTh IUCHUILUIMHBI B Yacax: 324 216 108

B TOM 4Hclie B GopMe MPaKTUIECKOH MOrOTOBKH — — —

O0mas Tpy10eMKOCTh IMCIUILINHBI B 324€eTHBIX eIMHUIIAX: 9 6 3




5 Conepxanue TUCUMILTHHBI

5.1 Copep:xxaHue IMCUMIUIMHBI, CTPYKTYPHMPOBAaHHOEe IO TemMaM (pa3ieiam) ¢
YKa3aHHMeM OTBEJCHHOI0 HAa HUX KOJMYECTBA aAKAJeMHUYECKHX YaCcOB U BHI0B y4eOHBIX
3aHATHIA

o Buabl yuedHoii padoThl M X TPYA0EMKOCTh, YAChI
= =
HauMeHOBaHHue U coep:KaHMe pasgeia g E KonraxTHas pa60Ta npu . CaMocTOoATeIb-

« JUCHUILUTUHBI (MepevyeHb TUIAKTHYECKUX 2 9 NPOBEEHUH YIEOHBIX 3aHATHI Has pabora g

qz €IMHUII: PACCMATPHBAEMBIX MOATEM, § 2 B T.4. B g

g BONPOCOR) g Sl || m3| oPve |pep| cp | Kom- | g

> MpPaKTHY. TPOJIb S

- MO/TOT. A

1 |BsencHue OIIK-1 | 1,00 | - — — 0,10 | 5,90 — 7,00

2 | MexaHuka OIIK-1 | 5,00 | 6,00 | — — 0,80 | 64,00 — 75,80
Kunemamuxa 1,00 | 1,00 | — — 0,10 | 8,00 — 10,10
Junamuka 1,00 | 1,00 | — — 0,10 | 800 — 10,10
Momenm umnynvca 0,50 — — — 0,10 | 8,00 — 8,60
3axonvt Kennepa 0,50 — — — 0,10 | 8,00 — 8,60
Dnepeus 0,50 — — — 0,10 | 8,00 — 8,60
Jlunamuka spawamenvbnoco 08udicenus 0,50 2,00 — — 0,10 | 8,00 — 10,60
Dnemenmvt MexaHuKu CNIOWHbBIX CPeo 0,50 2,00 — — 0,10 | 8,00 — 10,60
Penamueucmckas mexanuxa 0,50 — — — 0,10 | 8,00 — 8,60

3 | TepMoamHaMUKa U MOJIEKYJSIpHAs (hHU3HKa OIIK-1 | 2,00 | 4,00 | — - 0,40 | 40,00 — 46,40
Denomenonocuieckas mepmMooOUHamMuKa 0,50 2,00 — — 0,10 | 10,00 — 12,60
Monexynapro-Kunemuyeckasi meopus 0,50 2,00 — — 0,10 | 10,00 — 12,60
Dnemenmvl husuyeckoll KuHemuKu 0,50 — — — 0,10 | 10,00 — 10,60
Maxpockonuueckue cucmemvl 80aau om 0.50| B 3 0.0 | 10,00 B 10,60
Meni08o20 PasHOBeCUs.

4 | DneKTpUuecTBO M MarHeTU3M OIIK-1 | 6,00 | 4,00 | — — 0,80 | 72,00 — 82,80
Onexmpocmamuxa 1,00 | — - — 0,10 | 9,00 - 10,10
IIposoonuku 6 s1ekmpuyeckom noe 1,00 - - — 0,10 | 9,00 - 10,10
Jlusnekmpuxu 8 21eKmpuiecKom noie 1,00 - - — 0,10 | 9,00 - 10,10
Tlocmosinnsiii anexmpuieckutl mox 1,001 2,00 | — — 0,10 | 9,00 - 12,10
Maenumocmamuxa 0,50 — — - 0,10 | 9,00 — 9,60
Maenumnoe none 6 sewgecmese 0,50 | 2,00 | — - 0,10 | 9,00 — 11,60
DnexmpomacHumHas UHOYKyusi 050 | - - — 0,10 | 9,00 - 9,60
Ypasnenus Makcsenna 050 | - - — 0,10 | 9,00 - 9,60

Kypcoas pabora (npoekT) — — - - — - - - -
[TpomexxyTouHas arrecrauus (3a4er): OIIK-1 — - - — - - 3,80 | 4,00
Htoro no aucuunuue 3a 1 kype: - 14,00 14,00 — - 2,10 | 181,90 | 3.80 216

5 |Konebanus 1 BOJIHBI OIIK-1 | 2,00 | 4,00 | — — 0,35 | 35,00 — 41,35
Tapmonuueckue konebanus 0,50 | 2,00 | — — 0,05 | 5,00 - 7,55
Boanwl 025 | - - — 0,05 | 500 — 5,30
HUnumepghepenyus eoan 025|200 — — 0,05 | 5,00 - 7,30
Judpaxyus 6onn 025 | — - — 0,05 | 5,00 - 5,30
Honapusayus eonn 025 | — - — 0,05 | 5,00 - 5,30
Hoenowenue u ducnepcusi 6o 025 | — - — 0,05 | 5,00 - 5,30
Henuneiinvie npoyeccol 6 onmuxe 025 | — - — 0,05 | 5,00 - 5,30

6 |KsanroBas (husuka OIIK-1 | 2,00 | 2,00 | — — 0,35 | 35,00 — 39,35
Kesanmosguvle ceoticmea snekmpomacHumnozo 0.50 | 1.00] — 3 0,05 | 500 B 6.55
usny4enus
Inanemapnas moodenv amoma 025 1,00 | — — 0,05 | 5,00 - 6,30
Keanmosas mexanuxa 0,25 — — 0,05 | 500 — 5,30
Keanmogo-mexarnuueckoe onucanue amomos 0,25 — — 0,05 | 500 — 5,30




o Buasbl yuyeGHoii paGoThl M HX TPY10€MKOCTb, YaChl
= =
HaunmeHoBaHue U coiepKaHue pa3jiesa g E KonTakTHasi padora npu § CamocTosiTe/ib-
« JUCHUILTUHBI (MepevyeHb TUIAKTHYECKUX E S NPOBEIEeHUH YIeOHbIX 3AHATHI Hasi pabora §
q:,( €IMHUII: PACCMATPHBAEMBIX MOATEM, E 2 BT.4. B g
g BONPOCOR) g Sl | e |m3| ®oPve |pep| cp | Kow | g
o NMpaKkTH4. TPOJIb S
& MOATOT. A
Onmuueckue K8AHMOBGbLE 2eHEPATNOPbLL 025 | — - — 0,05 | 5,00 - 5,30
Keanumosas cmamucmuxa 025 | — - — 0,05 | 5,00 - 5,30
Dnemenmol Guzuku meepoozo mena 025 - — — 0,05 | 5,00 — 5,30
7 | SnmepHas dusuka OIIK-1 | 1,00 — — - 0,10 | 10,00 — 11,10
OcHogbl QhusuKy amomHo20 10pa 050 - — — 0,05 | 5,00 - 5,55
OnemenmapHule yacmuywl 0,50 | — - — 0,05 | 5,00 - 5,55
8 | Dusnueckasi KapTUHA MHpa OIIK-1 | 1,00 — — - 0,10 | 6,10 — 7,20
Kypcoas pabora (npoekT) — — - - — - - - -
ITpomexxyTouHas arTecTanus (9K3aMeH): OIIK-1 — - - — - - 5,70 9,00
HToro no aucuuninHe 3a 2 Kype: - 6,00 | 6,00 | — - 0,90 | 86,10 5,70 108
HUTOI'O no gucuuniinne: - 20,00(20,00| — - 3,00 | 268,00 | 9,50 324

5.2 Pazaesibl AMCHMINVIMHBI 110 BUIAM ayIUTOPHOH (KOHTAKTHOM) padoTsl U (popmbl
KOHTPOJISA

e e Haumenobanme pasiea Bl/l[[bluy‘leﬁﬂblx ®opMBI TEKyLIETro
n/n | xypea O ——— 3aHATHI (B Yyacax) KOHTPOJISA 1
Jlek | Jlao | IIp yCIeBaeMOCTH
1 1 Beenenue 1 - - T
2 1 MexaHunka 5 6 — T, 3JIP
3 1 TepMoarHaMUKa U MOJICKYJIsIpHAs PU3HKA 2 4 — T, 3JIP
4 1 OJIEKTPUIECTBO U MarHETHU3M 6 4 — T, 3JIP
Hroro 3a 1 kype:| 14 14 - -
5 2 Konebanus 1 BOJIHBI 2 4 - T, 3JIP
6 2 KBanToBas gusmka 2 2 — T, 3JIP
7 2 SnepHas gusuka 1 — — T
8 2 dusnyeckas KapTHHA MUpa 1 — — T
Hroro3a2 kypc:| 6 6 - -
HUTOI'O:| 20 20 - -
5.3 JlaGopaTopHbIe padoThl
Ne Ne kypca Haumenosanue pasiena HaumeHoBanue j1a0opaTopHbIX padoT Beero
n/n JAUCHMILIHHBI 4acoB
1 1 MexaHnka W3ydeHne nocTynarenbHOTro IBUKEHUS 2
CHCTEMbl Ha MalluHe ATByza
HccnenoBanue BpaIlaTeIbHOIO ABUKEHUS 2
Ha MasiTHuke O0epOeka
AHanu3 ¥ ONbITHAS IPOBEPKA YPaBHEHHUS 2
bepnynnu

1 T — recruposanue, 3JIP — 3amura 1a60paTopHbIX paGoT



Ne HaumeHoBaHMe pa3aena Bceero
Ne kypca HaumeHnoBanue n1adopaTopHbIX padoT
n/n JHCIUTLINHBI 4acoB
2 1 TepMoanHaMuKa U MOJEKYJISpHAs Onpenenenne noctosHHol bonbriMana 2
[11)36371¢:]
Hccnenoanne annabaTHOTO pacIIUpEHUS 2
BO3AYyXa
3 1 ONEeKTpUYECTBO U MarHETHU3M IIpoBepka 3akoHa OMa 2
HccnenoBanre MarHUTHBIX CBOMCTB 2
(heppoMarHeTHKOB
HTroro 3a 1 kypc: 14
4 2 Kosnebauus 1 BOJIHBI HccnenmoBanne 3aTyXaronux KoJIeOaHui 2
OrnpenaeieHne JTMHBI BOJHBI H3TYYSHUS 2
MOJTYTIPOBOJHIKOBOTO JIa3epa C MTOMOIIIBIO
JUQPaKIIMOHHOHN peleTKH
5 2 KBanToBas pusmka HccnenoBanue cekTpa U3IyUYEHHs aTOMa 2
BOJIOpOAA
HToro 3a 2 kypc: 6
HUTOro: 20

6 IlepeuyeHb yueOHO-MeTOAMYECKOT0 00eceYeHH s AJIsl CAMOCTOSITEIbHOUM PadoThI
00y4aromuxcs no JMCUUIJINHE

6.1 Buabl camocrosiTe/ibHOM padoTsl o0yuarmuxcs (CP)

Ne Ne kypca HaumMmeHnoBaHHe pa3jgesia JUCHUILIHHBI Buanr CP Beero
n/n 2 KYP P 4aCcoB
1 1 Brenenue KoncnexktupoBanue

MaTepHuayioB, paboTa co 3,90
CIPaBOYHOI JTUTEpaTYypOor

ITonroroBka k

2,00
TECTUPOBAHHIO

2 1 Mexanuka KoHcniekTupoBanme
Mmarepuaios, paboraco | 54,00
CIPaBOYHOI JIUTEpaTypo

ITonroroBka k

10,00
TECTUPOBAHUIO

3 1 TepmoauHaMuUKa U MOJIEKYJIIpHAs PU3NKa Koncnextuposanue
Mmarepuajos, paboraco | 30,00
CIIPABOYHOM JIUTEPATYpOM

ITonroroBka k

10,00
TECTHUPOBAHUIO

4 1 DIEKTPUYECTBO U MATHETU3M KoncnexktupoBanue
MaTtepuaios, pabora co | 62,00
CIIPAaBOYHOM JIUTEPATYpOH

ITonroroBka k

10,00
TECTUPOBAHHIO

CamocTosiTeibHAs padoTa NpHu NOATOTOBKe K 3a4yery:| 3,80

HToro 3a 1 kypc: | 185,70
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Ne Ne kypca HaunmeHoBaHue pa3jeia JUCHHUIIMHDI Buabr CP Beero
nm | " 4ac0B
5 2 Konebanus u BomHbBI Koncnextuposanue
Martepuaios, paboraco | 25,00
CIPaBOYHOI JTUTEpaTYpOor
TToaroroBka k 10,00
TECTUPOBAHUIO
6 2 KBanToBas pusuka Koncnextuposanue
Martepuaios, pabora co | 25,00
CIPaBOYHOI JTUTEpaTYpOor
IToaroroBka k 10,00
TECTUPOBAHUIO
7 2 Snepnas puznka KoHcniekTupoBanme
MaTepuainos, paboraco | 6,00
CIPaBOYHOMI IUTEpaTYpOo
ITonroroska k 4,00
TECTUPOBAHUIO
8 2 ®dusndeckas KapTUHA MUpa Koncnextuposanue
MmaTepuainos, paboraco | 4,10
CIIPAaBOYHOM JIUTEPATYpOH
ITonroroBka k 2,00
TECTUPOBAHUIO
CamocTtosiTesibHasi pab0oTa IPH NMOATOTOBKE K 3K3aMeHy: | 5,70
Hroro 3a 2 kypc: | 91,80
HUTOro:| 277,50

6.2 Meroguueckue ykazaHus (JUIs CAMOCTOSITEJIbHOM padoThI)

JIJiss caMOCTOSITEIBHOTO HM3y4YeHUs MAaTepUaioB MO AMCHUIIINHE «Du3uka» (pasmen
«DNEeKTPUYECTBO M MarHeTu3M») OOydYaromuecs MOTYT BOCIIOJIB30BAThCS CIICTYIOIIUMU
aBTOPCKUMHU METOJIWYCCKUMU yKazaHUsMU: Du3uka [DIEKTPOHHBIA pecypc]: METOIUYECKUE
yKa3aHUsg K KOHTPOJBHBIM 3aJaHUSIM C PEHICHUSAMH 3aJad M0 Kypcy «DIEKTPHUECTBO U
MarHetusm» / coct. B.B. OBuapoB. — SApocnasis: ®I'BOY BO Spocnasckas [CXA, 2016. —
52 C. // DeKTpoOHHAas onoImMoTexka SITCXA. — Pexxum JOCTymna:
http://192.168.2.44/buki_web/bk_cat_find.php 01.09.2021, Tpebyercs aBTopuzamus.

7 ®oHI OLIEHOYHBIX CPEACTB A IPOBEACHUS TEKYLIeH U IPOMEKYTOYHOM aTTecTalul
o0y4yarumuxcst Mo JUCHUIIMHE

@OoHJ OLEHOYHBIX CPEACTB MO AUCHUIINHE «DHU3MKa» — KOMIUIEKT METOAUYECKUX U
KOHTPOJIBHO M3MEPUTENBHBIX MATEPUANIOB, MPEIHA3HAYEH JUIsl OLICHUBAHUS YPOBHS
chopmupoBanHoctu kommneTeHuu OIIK-1 Ha pasHbIX cTagusx OOy4EeHHS Ha COOTBETCTBHE
MHJIUKATOpaM JOCTUKEHUS KOMIIETEHIIHH.

@OHJ; OLEHOYHBIX CPEJICTB BKJIIOYAET KOHTPOJIBHBIE MAaTepHUaibl ISl MPOBEICHUS
TEKYILIEro KOHTPOJIA YCIIEBAEMOCTH U ITPOMEKYTOUYHOM aTTECTALIMU T10 3aBEPIICHUIO TIEpHO/Ia
oOyueHus.
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Texymmii KOHTPOJIb YCIIEBAEMOCTH OOECIIEUYMBAET OIICHMBAHUE XOJIa OCBOCHUS
TUCIMIUTAHBI ¥ IPOBOJAUTHCS B BUJIE KOMITBIOTEPHOTO HIIM OJIJAHOYHOTO TECTUPOBAHUSI.

[TpoMexyTouHass aTTecTalvs HWMEET LENbI0 OINPEeNeIUTh CTENEHb TOCTHKEHUS
3alJIaHUPOBAHHBIX PE3yJIbTaTOB OOyUYEHHUS TO JUCIHUIUIMHE 3a OIpENeJCHHBIA TMepro.
o0yuenus (1, 2 kypcbl) U mpoBoauTcs B popme 3adeta (1 Kypc) u sk3amena (2 Kype).

7.1 IlepeyeHb KOMIIETEHIIMIA ¢ YKa3aHUEM 3TAN0OB UX GOopMHUpPOBaHMS B mpolecce

ocsoenus OIIOII BO
Ne kypea Jrtansl GopMHUPOBAHHSA M TPOBEPKH YPOBHS C()OPMHPOBAHHOCTH KOMIIETEHIMI 110
AMCHUILIMHAM, TPpaKTHKaM B nnpouecce ocsoenuss OIIOII BO
OIIK-1 — Cnocoben pewiams munoeuvie 3a0auu npogheccuonanibHoil 0esamenbHoCnu Ha 0CHO8e 3HAHUIL
OCHOGHBIX 3AKOHO8 MAMEMAMUYUECKUX U eCIEeCHEEHHbIX HAYK ¢ RPUMEHEeHUeM UHPOpMayuoHHO-
KOMMYHUKAUUOHHBIX MEXHOI02UTL
| Xumust
1 TeopeTnyeckass MEXaHHKA
1 O3zHakoMHUTeIbHAS MPAKTHKA (B TOM YHCIIE TIOTyYEHUE TIEPBUYHBIX HABBIKOB HAYYHO-
HCCJIEI0BATEIILCKOM PaOOTHI)
1,2 MarepuanoBeieHHe U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTEPHAJIOB
1,2 MartemaTuka
1,2 dusuka
2 Teopust MallIMH ¥ MEXaHU3MOB
2,3 Jeranu MamiuH, OCHOBBI KOHCTPYUPOBAHUS M MOTbEMHO-TPAHCIIOPTHHIE MALITUHBI
2,3 Wndopmaruka u iudpoBbie TEXHOJIOTUU
3 MeTtpoJiorusi, CTaHIapTU3aNMs ¥ cepTUDHUKAINS
3 ['mapasnuka
3,4 TpakTopsl 1 aBTOMOOUITH
3,4 CeJIbCKOXO03MCTBEHHBIE MAIITHHBI
4 MarmuHbl 1 000pyA0BaHNE B )KHBOTHOBOJICTBE
4 ConpoTuBieHHE MaTEPUATIOB
4 DNEKTPOTEXHHUKA U AIEKTPOHUKA
4 TennorexHuka
4 ABTOMAaTHKa
5 DJIEKTPONPUBOJ U AJIEKTPOOOOPYAOBAHUE
5 BrInosiHeHue 1 3aniUTa BhITYCKHON KBAIM(UKAMOHHOW paboThI
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7.2 Onucanme mnokKasarTesjieil W KpUTepHeB OLEHUBAHHUSA KOMIIETEHHWH HAa Pa3jiMYHbIX 3Tanax Hx
(popMupoBanus, onucaHue KA OLEHUBAHUS

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

QUCYUNTIUH,
Heobx00umblx 0Jist
peuleHUst MUnoGbixX
3a0ay 6 obracmu
azpouHdicenepul

3HaTh: OCHOBHBIE
(u3ndyeckue SBICHUS U
OCHOBHBIC 3aKOHBI
(M3UKHU; TPaHHIIBI
HPUMEHUMOCTH 3aKOHOB
(DU3MKY; TPUMEHEHHE
3aKOHOB (pU3UKH B
BayKHEHIINX
MPaKTHYCCKHUX
MPHJIOKCHHSX;
OCHOBHBIE (hH3UUECKHE
BEJIMYHMHBI U (PU3HUCCKHE
KOHCTAaHTBI, X
oIpeJieTIeHHe, CMBICI,
CrIocoObl ¥ CAMHHIIBL HX
HU3MEPCHUS

YMeTh: 0OBACHUTD
OCHOBHBIC Ha0JIIO1aeMbIe
HOPUPOIHBIC U
TEXHOT€HHBIE SIBJICHUS U
3¢ deKThI ¢ o3uLMit
(yHIaMEHTAIBHBIX
(usnueckux
B3aUMOJICHCTBUH;
HCTOJIKOBBIBATH CMBICIT
(hH3UYECKUX BEITHYIHNH U
TTOHATHH; 3aITHChIBATH
YpaBHEHHS JUIS
(hH3UUECKUX BETHYIHH 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 MamemMamuieckux, KommnslorepHas 3a4er,
OCHOBE 3HAHUH ecmecmeeHHOHAYYHbIX U CHMYJISIINS OuneTsl Ha
OCHOBHBIX 3aKOHOB obwenpogheccuonanrbHbIx JK3aMeH

3Hnaem: 0OCHOBHBIE
(u3ndeckue SBICHUS U
OCHOBHBIC 3aKOHBI
(hU3UKHM; TPaHUIIBI
HPUMEHUMOCTH 3aKOHOB
(u3uky; npuMeHeHne
3aKOHOB (DU3UKH B
Ba)kKHeHImmx
MPaKTHYECKHUX
[PHIIOKCHUSX;
OCHOBHBIE (PH3UYECKUE
BEJIMYHHbI U
¢uznueckue
KOHCTAHTBI, HX
OIpEICNICHHE, CMBICT,
CIOCOOBI ¥ CANHULBI UX

3naem: OCHOBHbBIE
(usnueckue ABICHUS U
OCHOBHBIE 3aKOHBI
(hU3KMKY; TPUMEHEHHE
3aKOHOB (DH3UKH B
Ba)KHEUIITNX
MIPAKTHYECKUX
TIPUIIOKEHUSIX ;
OCHOBHBIE (hU3MUECKUE
BEJIMYUHBI 1
(usnyeckne
KOHCTaHTBI, UX
omnpeeseHue, CMbICI,
CIOCOOBI U €JIMHUIIBI KX
HU3MEpEeHUs

3naem: OCHOBHBIE
(u3nueckue SIBICHUS U
OCHOBHBIE 3aKOHBI
(hH3MKH; OCHOBHbIC
(Hu3HUecKUe BETUYHHBI
U pu3ndecKue
KOHCTaHTHI, UX
oIpeJieTIeHHe, CMBICI,
CIOCOOBI U €ANHHMIIBI HX
HM3MEpEHNUS

He 3naem: ocHOBHbBIE
(husHueckue ABICHUS U
OCHOBHBIE 3aKOHBI
(U3UKHN; OCHOBHBIC
(hu3HUecKue BEIUIHHBI
U pu3nvecKue
KOHCTAHTBI, UX
oIpesieNIeHHe, CMBICI,
CIOCOOBI U €JMHUIIBI KX
HU3MEPEHUsI

HU3MEPEHUA
Ymeem: oObICHUTD Vmeem: ucTONKOBBIBATh | Ymeem: 3anuchIBaTh He ymeem: 3aIIUCHIBATH
OCHOBHBIC CMBICTT (1)PI3PI‘-ICCKHX YpaBHCHUA N1 YpaBHEHHUSA 1A

HabrogaeMble
[PHPOAHBIC U
TEXHOTCHHBIC SIBIICHHS U
3¢ deKTHI ¢ mo3uLuUi
(yHIaMeHTaTbHBIX
¢usnueckux
B3aWMOICHCTBHI;
HCTOJIKOBBIBATH CMBICIT
(hU3MYECKNX BEINUYHH 1
MOHSTH; 3aMUCHIBATh
YpaBHEHUS UL
(hU3MYECKUX BEJINYHH B
cucreme CU

BEJIMYMH U OHATHH;
3aMHCHIBATH YPABHECHHS
Ut GU3HYECKUX
BesuuH B cucreme CU

(hH3UYCCKUX BETMYHH B
cucreme CU

(hU3MYECKUX BEITUYHH B
cucteme CU




14

Komnerenuuu HUnpuxarop O6pasonatennubie _ YpoBeHb C(l)Oval/IPOBaHHOCTl/l KOMIIEeTeHIIUH _
JIOCTHKEHUSI TeXHONOIMH Dopma BBICOKHIi CpeaHuii HHKe CPeTHEero | HHM3KMit
Kox Conepranue KOMMeTeHI[HH dopvuposanus OLEHOYHOT0 IIkajbl OLeHUBAHUS
(mnanupyemeie cpeicTaa YAOBJIETBOPUTEIBHO / | HEYIOBJIETBOPHTEIBHO /
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 o01ehH3nIeCcKux 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 BaKHEHUIITUX BaKHEUIITNX
MPaKTHYECKUX MIPAKTHYECKUX MIPAKTHYECKUX MPaKTHYECKUX MIPAKTHYECKUX
MIPUJIOKEHUSIX; MIPUIIOKEHUSIX TIPUIIOKEHUSIX MIPUIIOKEHUSX MIPUIIOKEHUSX
HaBBIKaMU TIPUMEHEHHUS HaBBIKAMHU PUMEHEHUS | HABBIKAMH IIPUMEHEHUS
OCHOBHBIX METOJIOB OCHOBHBIX METOJIOB OCHOBHBIX METO/IOB
¢uznko- ¢uznKo- ¢uznKo-
MaTeMaTH4YeCKOTO MaTeMaTHYECKOTO MAaTeMaTHYECKOTO
aHaNN3a JUIsl PEIICHUS. aHaNM3a Ui PellieHus | aHaJIu3a JUIs PeIeHHs
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
3a1a4 3a1a4 3a1a4
Cnocoben: perartb Tlonumaem:
HETpUBHAJIBHBIC 3324l | HyHIaMEHTAIbHbIC
npodecCHOHANBHO (uzuueckre OCHOBBI
JIeSATEIIbHOCTH Ha arpoOMHXEHEPHHU
OCHOBE 3HaHUIt
OCHOBHBIX 3aKOHOB
MaTeMaTUYeCKUX U
€CTECTBEHHBIX HAyK C
MIPUMEHEHUEM
MH(POPMAIMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHNA
OIIK-1.2. Hcnonvsyem | Jlekuus-Busyanusanus, | TecToBble
3HAHUSL OCHOBHBIX IIpobnemuas nexuus, 3a1aHHs,
3AKOHO8 Jlexuusi-auckyccus, OuseThl Ha
Mamemamuyeckux u KommnsrotepHas 3a4er,
ecmecmeeHHbIX HayK Os CUMYJISALIUSA OMJIETHI HA
peuenusi CmaHOapmHsix 9K3aMeH
3a0a4 8 A2POUHICEHEPUL
3HaTh: 3naem: 3naem: 3naem: He 3naem:
(hyHIaMEeHTaIbHBIC (dyHIaMeHTaTbHBIC (dyHIaMeHTaITbHBIC (hyHIaMEeHTaIbHBIC (dyHIaMeHTaTbHBIC

(hu3HMYeCKUE ONBITHI U UX
POJIb B Pa3BUTHH HAYKH;
HA3HAYCHUE U TPUHIHIIBI
JIeHCTBUS BaXKHEHILINX
(usnueckux npudOpoB

(hu3nYecKue ONBITHI U
UX POJIb B Pa3BUTUH
HayKH; Ha3HAYCHHE U
MPUHIMIIBI AeHCTBUS
BayKHEHIINX
¢u3Hueckux mpudopos

(hu3nYecKue ONBITH U
UX POJIb B Pa3BUTUH
HayKH; Ha3HAYCHHE U
MPUHIMIIBI AeHCTBUS
BaKHEHIINX
¢u3Hyeckux mpudopos

(u3MYeCcKUe OIBITH U
HX POJIb B Pa3BUTHU
HaYKH

(hu3nYecKue ONBITH U
UX POJIb B Pa3BUTUH
HAyKH




ST

Komnerenuunu

Kon

Coaep:xanue

Huauxarop
JOCTHKEHHS
KOMIeTeHIHH
(mnaHupyeMsie
pe3yIbTaThl O0OYUCHUS)

Oopa3oBaTte/ibHbIE
TEXHOJIOTHH
¢opmupoBanus
KOMIIETEHIIUH

Dopma
OLICHOYHOI' 0
cpeicTBa

YpoBeHb cHOPMHPOBAHHOCTH KOMIETEHIIHH

BbICOKHIA

CpeaHuid

HHIKE CpeaHEero

HHU3KHIi

IIkajabl oneHUBaHUS

OTJIMYHO / 3aYTEHO

X0po11o / 324TeHO

YAOBJIETBOPHTE/IBHO /
324TEHO

HEY/I0BJIETBOPHTEIbHO /
He 324TeHO

YMers: paboTath ¢
npubopamu u
00opynoBaHHEM
COBPEMEHHOI
¢u3nueckont
naboparopuu;
UCIIOJIB30BATh
Ppa3IMYHBIE METOMKH
(u3MUeCKUX U3MEPEHUIt
n 00paboTKH
9KCIIEePHMEHTAIBHBIX
JIaHHBIX; HCTIOJIb30BaTh
METOJIbI aJCKBaTHOTO
(uzmgeckoro u
MaTeMaTHYeCcKoro
MOJICITUPOBAHMS, a
TaKKe IPUMEHSTh
METO/bI (PU3HKO-
MaTeMaTHIeCcKOro
aHaIN3a K PeLICHHUIO
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX 1
TEXHHYECKHX Tpo0biIeM

Ymeem: pabotats ¢
npubopaMu 1
00opynoBaHHEM
COBPEMEHHOMI
tusnueckoit
naboparopuu;
HCHOJIb30BaTh
Ppa3IMYHBIC METOIUKH
(uznueckux u3MepeHuit
1 00paboTKN
9KCIIEPHUMEHTAIBHBIX
JTaHHBIX; HCTIONB30BATh
METO/IbI a/ICKBATHOTO
(uznyeckoro u
MaTeMaTHYECKOro
MO/ICIIUPOBaHHUS, a
TaKKe NPUMEHSATH
METO/1bI (PH3HUKO-
MaTeMaTHYECKOro
aHaJIM3a K PELICHUIO
KOHKPETHBIX
€CTCCTBEHHOHAYUYHBIX U
TEXHHYECKHUX po0iIeM

Ymeem: pabotats ¢
pubopaMu 1
00opynoBaHHEM
COBPEMEHHOMI
tusnueckoit
naboparopuu;
HCHOJIb30BaTh
Ppa3IMYHBIC METOIUKH
(uznueckux u3MepeHui
1 00paboTKN
9KCIIEPHUMEHTAIBHBIX
JTAHHBIX

Ymeem: paGotath C
npubopamu u
00opynoBaHHEM
COBPEMEHHOI
¢u3nueckot
nabopaTopuu

He ymeem: paGoratsb ¢
npubopaMu 1
00opynoBaHHEM
COBPEMEHHOMI
tusnueckoit
naboparopuu

BraaneTs: HaBbIKaMu
MPaBUIbHON
9KCIUTyaTallli OCHOBHBIX
npubOpoOB 1
o0opyioBaHUs
COBPEMEHHOI
(usnueckoit
71a00paTOpHN; HaBbIKAMH
00paboTKu U
HMHTEPIPETUPOBAHNUS
pe3ynbTaToB
(uzmgeckoro
9KCHEPHMEHTa;
HaBBIKAMHU
HCIIOJIb30BaHHs METOJIOB
(hu3nyeckoro
MOJICTTUPOBAHUS B
WH)XCHEPHON MPAKTUKE

Braoeem: HaBbIKAMU

Braoeem: HaBbIKAMU

Braodeem: HaBbIKAMU

He 61a0eem: HaBbIKaM#

MIPaBUIIbHOM MPaBUIIbHOM MPaBUIbHON MPaBUIIbHOM
SKCILTyaTaluu SKCILTyaTaluu 9KCIUTyaTalun SKCILTyaTaluu
OCHOBHBIX IPHOOPOB U | OCHOBHBIX NIPHOOPOB M | OCHOBHBIX IPUOOPOB M | OCHOBHBIX IIPHOOPOB 1
000py10BaHUS! 00opy10BaHUS 06opyjoBaHus 060py10BaHUS!
COBPEMEHHOMI COBPEMEHHOMI COBPEMEHHOI COBPEMEHHOMI
(uznueckoit (uznueckoit (usnueckoit (uznueckoit
11abopaTopum; 11ab0paTopuH; nabopatopun naboparopuu
HaBBIKAMU 00pabOTKH M | HaBBIKaMH 00PaOOTKU 1

HHTEPIPETHPOBAHUS HHTEPIPETHPOBAHUS

pe3yiIbTaToB pe3yinbTaToB

(uzngeckoro (uzmgeckoro

9KCIIEPHMEHTA; 9KCIIEPHMEHTA

HaBBIKAMHU

UCTIOJIb30BAHUS

METO/I0B (PU3UYECKOTO

MO/ICTTUPOBAHUS B

WHXCHEPHO! MPaKTHKE

Cnocoben: ITlonumaem:

CaMOCTOSATEIIBHO
paspaboratb u
IPOBECTH (PU3NUCCKHUiT
SKCIIEPHUMEHT

(hHU3UYecKne MPHHIIHUIII
PpaboThl U3MEPHUTENBHBIX
mpubopoB




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 ISl NPOBEJAEHHMS TEKYLIEr0o KOHTPOJSA M PYyO0eKHOro

TEeCTUPOBAHUA

S i

*x

10.
1.

12.
13.
14.
15.

16.
17.
18.

19.
20.
21.
22.
23.

24.

Ilpumepot 6onpocoe 0na 3auiumol 1a00pamopHbIX padom:

Uto Tako€ MOCTYyNaTeIbHOE U BpAIATEIbHOE IBUKECHUS ?

Yrto coboit mpeacTaBIsOT CKOPOCTh U YCKOPEHUE, B YEM OHHU U3MEPSIOTCA?

UYTto Takoe Bec Tena, B YEM OH U3MeEpsSeTcs?

Kak yctpoena mammHa ATByaa U Kakue (pU3NYECKUE 3a/1auid OHA MOXKET PEIIUTh?

B 4em cymHOCTb 3aKOHA IYTH 711 PABHOIIEPEMEHHOTO ABUKECHHUS TEN?

C Kakoro MOMEHTa BPEMEHM Ha MallMHE ATByJa YCKOPEHHOE JABUKEHUE NEPEXOAUT B
paBHOMEpPHOE?

ChopmynupyiiTe BTOpOH 3aKOH AMHAMUKH JIJIsl BPAIIATEIbHOTO IBUKEHUS U OOBSCHUTE
ero.

YT0 TakO€ MOMEHT CWJIBI, B YEM MU3MEPSETCS, KaK HalpaBJIeH?

Packpoiite ¢u3MYECKHil CMBICI MOMEHTa HHEPIHMH Tela. B KakuxX eauHUIaX OH
u3Mepsercs?

UYTto Takoe yrioBoe yCKOPEHUE, B UEM OHO U3MEPSIETCS, KaK HAIPABJIEHO?

Kak cBszanbl Mexay coOoil JMHEHHas U YIJoBas CKOPOCTH, JIMHEWHOE U YIJIOBOE
YCKOpEHHUS?

Yemy paBHa KUHETHYECKasl SHEPTUs U paboTa BpaIlaTesIbHOIO JBUKEHUS Tea?

UYro Takoe MmomMeHT nmmnyJibca? Kak oH HanpaBieH?

JlaiiTe onpeaeneHrne MOMEHTY UHEPLIMH, B YEM OH U3MepsieTcs?

IIpuBenuTe mpuMEPHI MOMEHTOB MHEPLIMM OTHOCUTEIBHO OCH MPOXOMSAIIEH Yepe3 LIEHTP
TSKECTU TeJ PaBUIbHON (OPMBI?

Kaxkue cucreMsl SBISIOTCS KOHCEPBATUBHBIMY U IUCCUITATUBHBIMU.

KakoB Buz hopMy1 Juis SHEPTrUU BpALLATEIbHOTO IBUKEHUS TBEPIOTO Tesa?
ChopmynupyiiTe 3aK0OH COXpaHEHMs MexaHudeckou sHepruu. Kak oH popmymupyercs
JUISl TACCUTIATUBHOW CHCTEMBI?

Yro takoe konebanusn? Kakue koneOaHuss HA3bIBAIOTCS TAPMOHUYECKUMU ?

Kakwue Bunpl konebannii Bol 3naere? OT yero oHu 3aBUCAT?

[Ipu KaKkOM yCIOBHH BO3HUKAIOT BBIHYKIEHHBIE KOJIeOaHUs?

OT 4ero 3aBUCHT NEPUOJT COOCTBEHHBIX KOJIEOAHUI MEXAHUUECKUX CUCTEM.

Kak BnMsieT cuia CONPOTUBIEHUS Cpedbl Ha MEpUOA W AMIUIATYAY 3aTyXaroIHX
KOJIeOaHMi1?

Yro Takoe morapugmMuUeckuili JekpeMeHT 3aTyxaHus? Kak ero ompenenstor
MPaKTUYECKU?
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25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.

42.
43.
44.
45.
46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

59.

B ueM CyImHOCTh MEXaHUYECKOTO pe3oHaHca? YeMy paBHa pe30HAHCHAs 4acToTa?

Kak onpenennts COOCTBEHHYIO YacTOTy KosieOaHuM MexaHuueckux cucreM? UTto Takoe
CTaTUCTHYECKAsl aMIUIUTy1a?

Urto Takoe noctosiHHas bosbiiMana? YkaxuTe ee pa3MepHOCTb.

Urto Takoe uncio Aorajapo? UeMy oHO paBHO?

Yro Takoe MOJIEKYJIsIpHas Macca ra3a’?

Kaxk paccunrtarh 4ucio MosieKyJ raza’?

Urto Ha3bIBaETCS UJI€aTbHBIM ra3oM?

CdopmynupyiiTe nepBoe Hayano TEPMOJIUHAMUKH.

OObsicHuTe ero ¢puznueckuii cmpicl ypaBHeHus: Knanelipona — Menpeneesa.

Yro coboii mpeacTaBiseT BHYTPEHHS SHEPTUS UJI€aTbHOTO Tra3a?

UTto Takoe 4KCIIo CTeNeHel CBOOOIbl MOJIEKYJI UacalbHOTO raza? OT 4ero OHO 3aBUCHUT?
UYto Ha3pIBAETCS MOJIBHOM TEMIOEMKOCTBIO Ta3a?

Yrto Takoe nokazareip aauadaTter? OT 4ero oH 3aBUCHUT?

Kakoe  cocrossHME  OTKpPBITOM  TEPMOAMHAMUYECKOM  CHCTEMBI  HA3BIBAECTCSA
CTallMOHAPHBIM?

Yrto Ha3bIBAETCS SHTPONMEN, B KAKMX €AMHULIAX OHA U3MepseTcs?

[Touemy ncriapeHue )KUAKOCTH COITPOBOKIAAETCS YBEIMUYEHUEM SHTPOIINH?
Chopmymupyiite Crokca u oObsicHuTe ero. [louemy OH uMeeT JUIIb YacTHOE
MpuMeHeHue?

B uem coctout meton Ctokca onpeaeneHus: Ko3pduiimeHTa BI3KOCTH KUAKOCTEN?
ChopmynupyiiTe 3aKkoH Apxumesa.

Yem oTyaeTcs peasibHas KUIAKOCTh OT NACAIbHON?

B 4em TpolicTBEHHBIN CMBICH yYpaBHEHUS bepHymn?

UYTo Ha3BIBAETCS TEPMOAIEKTPOHHOMN dMUccHeN? ONUIINATE 3aBUCUMOCTD aHOTHOT'O TOKa
oT HamnpspkeHus. OT 4ero 3aBUCHUT BEJIMYMHA TOKA HACBIILIEHUS?

Kak ycTpoeH BakyyMHBIN 11oa?

Kak ¢popmynupyercst «3aKoH TpeX BTOPBIX»?

KakoB MexaHU3M IIPOBOAUMOCTH METAIIOB?

Kak u noueMy mMeHseTCs TPOBOANMOCTb METAJIOB C TEMIIEPATYpPOi1?

Yo Ha3bIBAETCS MMOIYIIPOBOJIHUKOM?

Kaxk u noueMy MeHseTCsl IPOBOIUMOCTD IIOJYIIPOBOJHUKOB C TEMIIEPATYpPO1?

Kax BIusOT NpuMecH Ha TPOBOJMMOCTh METAJIA U TIOJyIIPOBOJHUKA?

Yrto Ha3bIBAETCS SHEPIUEN AKTUBALIUN?

CdopmymupyiiTe 3akoHbI BonbTa 17151 KOHTaKTHON pazHocTH noteHnuanon (KPII).
Hasosure nprunnsl BosHukHoBeHus KPII B meTannax.

Kaxk Bo3nukaet Tepmo-3/C? OT yero oHa 3aBUCUT?

Yro Takoe Tepmonapa? s yero npumensitorcs: Tepmoctononku? [puseanre npumepsl
TepMmonap.

Yro takoe koappunuent repmo-2J1C? Kak ero onpenenstor? B uem oH uzmepsiercs?
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60.

61.

62.

63.

64.

65.

66.

67.

68.

69.
70.
71.
72.
73.
74.
75.
76.

77.

78.

79.
80.
1.

Yro takoe marHetukn? Kakue Buabpl MarHeTukoB Bbl 3Haete? IlpuBenure npumepsl
MAarHeTHKOB.

Yro Takoe BEKTOpP MHTEHCHBHOCTM HAMAarHW4YMBaHWs? B deMm u3MepsAroTcs BEKTOpa
MAarHATHOTO MOMEHTA, UHAYKIHWH U HANPSLDKEHHOCTH MArHUTHOTO I0JIsI, ”HTEHCUBHOCTD
HaMarHUYUBaHUS?

YKaxure pa3MEpHOCTb MAarHUTHON ITOCTOSIHHOM.

N3 KakuX BEKTOPOB CKJIAABIBAETCS BEKTOP MATHUTHON MHAYKIIMU B MarHeTHKE?

B dyem cymHocte nuamarHutHoro dddexra? IloueMy oOH He3HauMTeNeH IS
MMapaMarHeTUKOB?

YT0 Takoe MarHUTHasi BOCHPUMMYMBOCTh MarHeTuka? Kak oHa 3aBUCUT OT TeMnepaTypbl?
[TouemMy i1 AMaMarHETUKOB OHA OTPULIATENBHA, A JUIs TAPAMarHeTUKOB MTOJIOKUTENIbHA?
Kak npouncxonut HamaranumBanue rnapamarietuka ? Kak Biuser Ha HEro temieparypa
IapaMarHeTuKa?

Yro takoe peppomarneTuk ? Kakosa ero crpykrypa? Uro npencrapisitor coO0H JOMEHbI?
YKaxute ux pa3Mmepsl.

OObscHUTE 3aBUCUMOCTH BEKTOPOB WHTEHCHUBHOCTH HAMarHWYMBAHHUS W HUHIYKIUH.
OTHOCUTENIbHOM  MarHUTHOM  NpPOHUIAEMOCTH  (eppoMarHeTHMKa OT  BEKTOpa
HAIIPSKEHHOCTU MAarHUTHOTO ITOJIS.

KakoBbI 3HaueHNSI OTHOCUTEIFHOM MarHUTHON MPOHUIIAEMOCTH IS (hepPOMArHeTHKOB?
Yro Takoe depputsi? B ueM ux ocobennocts? ['1e oHu puMeHstoTcs?

B yem cylHOCTh OCTaTOUHOM HAMarHM4eHHOCTH peppomarneruka’? Kak crpourcs neris
MarHuTHOro rucrepesuca? B uem puanyeckuii CMbICHT KOSPUUTUBHON CUJIBI?

Kak  xapakrtepu3yer IUIomanb NETIM  THUCTEPE3NCAa  MATHUTHBIE  CBOMCTBA
dbeppomartetuka? Uto Takoe «MATKUE» U «KECTKUE» MarHUTHbIC MaTepuaibl? I'1e oHu
IIPUMEHSIIOTCS?

Kakum 06pa3oM MOKHO MOTYYUTh IEPEMEHHBIN TOK?

YTo Takoe aKTHBHOE, E€MKOCTHOE, WHIYKTMBHOE M IIOJIHOE COINPOTUBIICHHE LIETH
nepeMeHHOro Toka? OT 4ero OHu 3aBUCHT?

Yro HazbiBaeTcsa 3 (HEKTUBHBIMU 3HAYEHUSIMU CUJIBI TOKA, HanpspkeHust u JJ1C?
Chopmynupyiite 3axkoH OMa 11 LeNU IEPEMEHHOTO TOKa U OOBSICHUTE €rO.

Yro coboll mpencraBisieT NEKTpUyYecKui pe3oHaHc? Kakue BUABI 3JIEKTPUUECKOIO
pe3oHaHca Bbl 3Haere? [ 1e OHU NpUMEHSI0TCA?

ChopmynupyiiTe onpeseseHus NOHATUMN: JIMH3a, TOHKAsI IMH3a, [J1aBHAsi ONTHYECKAsl OCh
JMH3bI, ONTHYECKUH LIEHTP JMH3bI, TJABHBIM (OKyC IUH3bI, (QOKalbHas IJIOCKOCTH,
noO0YHasi ONTHYECKAs OCh JINH3BI.

[Tosicuute CcBOMCTBA TpeX «3aMeyaTeNbHBIX JIydel» Jisi coOuparouiel JUH3BI U IS
paccenBarolIeH JTUH3bL.

[Tosicuute hopmyTy TOHKOW JTHH3BI.

Bcerna nu 1BOSIKOBBIMYKJIas JIMH3A sSIBIIseTCs coOuparorieii? OTBET MOsSCHUTE.

Bcerna 1 1BOSIKOBOTHYTas JIMH3A SIBJsIETCS paccerBaromieii? OTBET MOSCHUTE.
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82.
83.
84.
85.
86.

87.
88.

89.
90.

91.
92.

93.
94.
95.
96.
97.
98.

99.
100.

Kakumu crocobamMu mpOBOJAUTCS M3MEpPEHUE TOKa3aTels MPEeIOMIICHHUS >KUJIKOCTU U
TBEPJBIX TEN?

B ueM 3akir04yaeTcs sSBJEHUE NOJHOTO BHYTPEHHETO OTPAKEHU?

OO0bsicHuTe 00pa30BaHNE CBETOTEHHU B pehpaKkTOMETPE.

UYro moHUMAIOT MOj aOCOJMIOTHBIM W OTHOCHUTEIbHBIM TMOKa3aTeNIMHU IPETOMIICHUS
BeIECTBA?

B uyem cocrour saBnenue uHTepdepeHUMH? YCIOBHS HAOMIONEHHS MAaKCUMyMOB H
MHUHHUMYMOB MHTEHCUBHOCTHU MPU UHTEPPEPEHIINH.

['eomeTpuyeckas U ONTUYECKask Pa3HOCTH XOa BOJIH.

OO0bsicHuTe MHTEphEPEHIINIO BOJH MPU HaOI0IeHNH Kojiel HproToHa (B MPOXOsIieM U
OTPAXEHHOM CBETE).

OnuummTe ONBIT MO ONPENEICHUIO PaJnyca KPUBU3HBI JIMH3bI C MOMOIIbIO Kojel Hbio-
TOHA.

Onummre npunuun [tolirenca — ®penens. OOBACHUTH C €ro MOMOILBIO SIBJICHUE
TudpaKIym.

HazoBuTe ycinoBus riaBHbIX MAKCUMYMOB 1 MUHUMYMOB JJ1s1 TU(PPaKIIMOHHON PELIETKY.
[Touemy CMEIIAOTCS IOJIOXKEHUS MAKCUMYyMOB IIPM W3MEHEHUM Yria NaJeHUs Ha
IU(PPAKIIMOHHYIO PELIETKY CBETOBOM BOJIHBI?

Yrto coboit mpencTaBIsiOT €CTECTBEHHBIN U MOISIPU30BAHHBIN CBET.

Ha3oBute MeTObI OITYyYEHUS MIII0CKONOISIPU30BAHHOTO CBETA.

Chopmynupyiite 3akoH Maitoca.

Kak ¢ mnomompio mojsiponjia MOXKHO OTJIMYHUTH IUIOCKOMOJIIPU30BAHHBIA CBET OT
€CTECTBEHHOTO?

Ha3oBute BUIbI CHEKTPOB W OOBSICHUTE UX MpoucxoxiaeHue. IloueMy nuHeidatbie
CHEKTPBI PA3JINYHBI Y Pa3HbIX AJIEMEHTOB?

[Tosicaure 3aTpynnenus: Teopuu Pesepdopaa u ux pa3penieHue ¢ mOMOIIbIO MOCTYIaTOB
bopa.

[TosicHuTE YCTPOMCTBO U MPUHIIUI AEHCTBHS MOHOXpOMATOpAa.

Onumure OmnbIT N0 U3MEPEHUI0 TEMIEpaTypbl PAaCKaJI€HHBIX TEJI ONTHYECKUM
MMAPOMETPOM.

Ilpumepst mecmoesvix 3a0anuil 0151 NPOBEOCHUA MEKYU{E20 KOHMPOIA U PYOEHCHO20

mecmupo6anus:
1. Maxc I1imaHk BBIABHHYJ TUIIOTESY,. . .

a) 4TO aTOM COCTOUT U3 MOJIONKHUTEIBHO 3apPSHKEHHOTO sipa, BOKPYI KOTOPOIO IO

opOuTaM BpaIIarOTCs OTPUIIATEITHLHO 3aPSHKCHHBIC AJICKTPOHBI.

6) 4TO aTOMbI U3JIYyHarOT 3JICKTPOMAIrHUTHBIC BOJIHBI HC HCIIPCPBIBHO, a OIIPCACIICHHBIMHA

MMOopuruAMH — KBaAHTAMMU.
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B) YTO YaCTOTa AJIEKTPOMArHUTHOI'O U3 TyUYeHUsI, YMHOKEHHAas Ha mocTosiHHYTo0 [1naHka,
pPaBHA PA3HOCTH IMOJHBIX MEXAHUYECKUX SHEPTUM JIEKTPOHA HA €r0 HAYaJbHOW M KOHEYHOU

opOuTax, MEKy KOTOPbIMH COBEPLIAETCS IEPEXOJL AJIEKTPOHA.
T') YTO SHEPTUsI KBAHTA 3JIEKTPOMAarHUTHOTO U3JIyYEHUsI, UCITyCKAEMOTO IIPH MEPEXOJE C

OJTHOM OpOUTHI HA APYTYIO, paBHA KUHETUYECKOW SHEPTUH JIEKTPOHA.

2. Koaduuuentsl 3aTyxaHus COOTHOCATCA JUIsl JIBYX NPHUBEACHHBIX Ha PUCYHKE
rpadukax Kak...

1y

0 >
2)

x /

IA
W™
DY

N

a) B < Bs,. B) B4
6) B1 > B2 r) By

3. llepuoa nudpakunonnoii pemerku 0,01 mm. IlepBoe audpakimonHoe nzoOpaxkeHme
HAXOAMUTCSI OT LEHTPaJbHOrO H300pakeHHs Ha pacctosHuu 11,8 cM, OoT pemieTku — Ha
pacctosiHuM 2 M. UeMy paBHa JIJIMHA CBETOBOM BOJIHBI?

a) 0,03 MxMm. B) 0,001 MxMm.
0) 0,005 MxMm. r) 0,2 MKM.
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7.3.2 TunoBble 3aJaHus ISl POBeJeHUsI MPOMEKYTOYHOM aTrTecTanuM (3a4era,

IK3aMeHa)

Komnemenuyuu:
OIIK-1 — CnocoGeH pemiaTh THUIIOBBIE 3aj1aud MPOGECCUOHAIIBHOM JEATeIbHOCTH Ha

OCHOBE 3HaHUIl OCHOBHBIX 3aKOHOB MAaT€MaTUYECKUX M €CTECTBEHHBIX HAYK C IPUMEHEHUEM
MH(})OPMAIIMOHHO-KOMMYHUKAIIUOHHBIX TEXHOJIOTUH.

10.
11.
12.

13.

14.

15.
16.
17.

18.

Bonpocul k 3auemy:

®du3uka B CUCTEME €CTECTBEHHbIX HaykK. OOIas CTpyKTypa U 3aJlayd JAUCIUILIMHbI
«Duzuka». JKcnepuMeHTalIbHAs U TeopeThuuecKas Gu3HKa.

®duznyeckue BEIMYMHBI, UX HU3MEPEHHE M OlLIeHKa morpemHoctei. CUCTeMbl eIuHUIL
(bu3MYECKUX BEIUYHH.

Kpatkas uctopuss usnueckux ujed, KOHIENIUA W OTKPhITHH. DU3MKa U HAy4YHO-
TEXHAYECKUU MPOTPECC.

OCHOBHbIE KHHEMATUYECKHE XAPAKTEPUCTUKU KPUBOJIMHEUHOTO JABUKEHUS: CKOPOCTh U
yckopenue. HopmanabHOe U TaHreHIIMaIbHOE YCKOPEHUE.

Kunemartnka BpamareinbHOTO ABUKEHUS: YIJIOBass CKOPOCTh U YTJIOBOE YCKOPEHHUE, HX
CBSI3b C JIMHEWHON CKOPOCTBIO U YCKOPEHHUEM.

[IpoctpanctBo u BpeMs B MexaHuke Hpiorona. Cuctembl KOOpAMHAT U UX
npeoOpa3oBaHuUs.

DU3UYECKUN CMBICII IPOU3BOJIHON U UHTErpalia.
NuepunaibHble CUCTEMBI OTCUETA U NEPBBIN 3aKOH HproTOHA.

Bropoin 3akoH Hetorona. Macca, UMITYyJIbC, CUJIa. Y PaBHEHUE JBUKCHUSA MATEPUAIBHOU
TOYKH.

Tpertuit 3axk0oH HpI0TOHA M 3aKOH COXPaHEHMS UMITYJIbCA.
3aKOH BCEMUPHOTO TATOTeHUs. CHIIbI TPEHMUS.

WHTerpupoBaHne ypaBHEHUHN [BIIKECHMs, pOJb HaydalabHbIX ycinoBuu. LleHTp Mmacc
MEXaHUYECKON CUCTEMBI, 3aKOH JIB>KCHHMSI LICHTPA Macc.

JIBr>keHHe Tell ¢ TEepEeMEHHOW Maccou. YpaBHeHue Memepckoro. @®opmyna
[{nonkoBckoro.

MoOMEHT uMITyJibCa MaT€pUaIbHOM TOYKM U MEXAHUYECKOM CUCTEMBbl. MOMEHT CHIIBI.
YpaBHEHHE MOMEHTOB.

3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA MEXaHUYECKOM CUCTEMBI.
JIBr>KeHuE B 1OJI€ HEHTPaIbHBIX Cuil. 3akoHbI Keruiepa.

Cuna, paboTa 1 noTeHMagbHas sHeprus. KoHcepBaTuBHbIE U HEKOHCEPBATUBHBIE CHIIBI.
PaboTa 1 kKuHeTHYECKask SHEPTHUSL.

3akoH COXpaHCHUA MOJIHOM MEXaHHUUYECKOM OHCPI'vU B IIOJIC TIOTCHIUAJIBHBIX CHIJI.
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19.
20.
21.

22.
23.
24.
25.

26.
217.
28.

29.
30.
31.

32.

33.

34.

35.
36.
37.
38.

39.
40.
41.
42.

43.

44.

CBs13b M@Ky CHJION U MOTEHIMAIBHOM dHEpTUel. ['paueHT cKasipHOM (PyHKIIUH.
CronkHoBeHUs Tel. AOCOIIOTHO YIIPYroe CTOJKHOBEHHE.

OCHOBHOE YypaBHEHHME [IMHAMHMKM BpallaTEJbHOrO JIBM)KEHHMS TBEpPAOrOo Tejla C
3aKpEIIEHHON OCBIO BPAICHUS.

MowmeHT umnynbsca tena. MomenT nnepuuu. Teopema llrernepa.
Kunernueckas sHeprus Bpalaromerocs TBEPAOTO Tea.
I'mpockonmyeckue cuibl. [ MPOCKONBI U MX IPUMEHEHUE B TEXHHKE.

OO6mue cBoicTBa XKUAKOCTEH U Ta30B. CTalMOHApHOE TEYEHHUE UACATbHOU >KHUJIKOCTH.
YpaBuenue bepryim.

NneanpHO ynpyroe Teno. Ypyrue HanpsbKeHus U nedopmariuu.
3akoH ['yka. Moayns FOnra.

Kunematnueckoe omnmcaHue [OBWKEHUS KUIKOCTA. Bekropueie mnons. Ilotok wu
UHUPKYJISLINAS BEKTOPHOTO MOJIS.

VYpaBHEHUs IBUKEHUS U PABHOBECHUS KUIKOCTH.

OHeprus ynpyrux aedpopmanuii TBEpIOro Teja.

[IpyHIMIT  OTHOCHUTENBHOCTH W TmpeoOpasoBanus [amunes. HewHBapHaHTHOCTH
AJIEKTPOMArHUTHBIX SIBJICHUIA OTHOCUTENBHO NpeoOpa3zoBanuii [anumnes.

[TocTynatel cnenuaibHOM TEOPUU OTHOCHUTENIBHOCTH OJiHIITEeHHA. OTHOCHUTEIBHOCTh
OJIHOBPEMEHHOCTH U npeodpazoBanus JlopeHna.

HapaI[OKCBI peHHTHBHCTCKOﬁ KHMHCMATHUKN: COKpAIICHUC JJIMHBI U 3aMCAJICHUC BPCMCHU
B ABMXXYIIUXCA CUCTCMAX OTCUCTA.

PenmaruBucrckuii mMmysibc. B3aMMOCBA3b MacChl U DHEPrUU B CIIELUAIBHOM TEOPHUH
OTHOCUTEIBHOCTH DUHIITEHHA.

CrennanibHON TEOPUU OTHOCUTEIBLHOCTH DUHIITEHHA U siepHasi SHEPreTHKa.
[IpeoOpa3zoBaHre CKOPOCTEH B PEISATUBUCTCKON KHHEMATHKE.
CoxpaHeHue pelsiTUBUCTCKOTO UMITYJIbca. PelsiTuBUCTCKAst SHEPTusl.

TepmoauHaMuyeckoe paBHOBecue M Temneparypa. HyneBoe Hadano TepMOAMHAMUKH.
OMIupHuuecKast TeMIepaTrypHas LiKajia.

KBa3zucratuueckue mpoiecchl. Y paBHEHUE COCTOSIHUS B TEPMOJMHAMHUKE.
OOparumble U HeoOpaTUMBbIe mpoliecchl. [lepBoe Havano TepMOAMHAMUKHY.
TermoemkocTs. YpaBHeHue Maiiepa.

N3oxopuyeckuii, n300apuyecKuii, H30TEPMHUYECKUM, aquadaTHYECKUN TMpOIECChl B
UJIcaJbHbIX Ta3ax.

[IpeoOpa3zoBanue TEIIOTH B MexaHudeckyto padoty. [{ukin KapHo u ero koadgdunment
MOJIE3HOTO JIEUCTBUSI.

OHTponus.
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45.

46.
47.
48.
49.
50.
51.
52.
53.

54.
55.

56.
57.
58.
59.
60.
61.

62.

63.
64.

65.
66.

67.
68.

69.
70.
71.

CBsi3p TEIJIOEMKOCTH HJCAJIBHOTO Tra3a C YHUCIOM CTENeHel CcBOOOABI MOJIEKYI.
[TonuTponuyecknii MpoOLECC U €r0 YaCTHBIE CITyYau.

TepmoanHaMuuecKue NOTEHINAIIBI M YCIIOBUS paBHOBecHs. Da30BbIe MPEBPAILICHHUS.
VYpasuenue Knanelipona — Knaysunyca.

PeanbHble ra3el. YpaBuenue Ban-nep-Baanbca. Kputnueckas uzorepma.

Dddexr Ixoyns — Tomcona.

Kiraccuueckast Teopus TEIIIOEMKOCTH TBEPABIX Tell. 3akoH [{rononra u I1Tu.
JlaByieHHE ra3a ¢ TOYKU 3pEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.
TemmoeMKOCTh U YMCIIO CTENEHEH CBOOOIBI MOJIEKYJI ra3a.

PaCHpe,Z[CJIeHI/IG Makcaenna L MOAYJIIA U HpOGKHI/Iﬁ CKOpPOCTHU MOJICKYJI UACAJIBHOI'O
rasa. 9KCHCpI/IMCHTaJIBHOC 000CHOBaHHE pacipCcaciacHus Makcaera.

Pacnipenenenne bonbiimana u 6apomerpudeckas Gopmyiia.

BI)IBOI[ pacnpez[eneHHﬁ Makcseimia u BOJII)HMaHa N3 YCJIOBHA PAaBHOBCCHOT'O XdpaKTCpa
ABHIKCHUA MOJICKYII.

Haunbounee BeposiTHas!, CpeliHAS U CPEAHEKBAIpATUYHAS CKOPOCTH.
Onpenenenue unucna Aoraapo metosioM [leppena.

SABnenus nepenoca. Auddysus, TenaonpoBOAHOCTb, BHYTPEHHEE TPEHUE.
bpoyHOBCKOE nBUXKEHHUE.

Yuciio CTONKHOBEHHM U JIJTMHA CBOOOAHOTO MpoOera MOJIeKYJ1 UealbHOTo rasa.

OMmnupudeckre ypaBHeHus mnepeHoca: Puka, Pypre u Hprorona. Pemakcauust k
COCTOSIHUIO PaBHOBECHSI.

OTKpbITBIE TUCCUNAaTUBHBIE cUCTEeMBbl. CamoopraHu3aius B OTKPBITBIX CUCTEMAX, POJIb
HEJIMHEWUHOCTH.

Onykryauuu. budgypkamuu u katactpodsbl.

WNnen cunepretuku. Ilpumepsl caMoopraHM3aldd B KUBOM M HEXKMBOM NPHUPOLE.
JInHaMu4YeCcKHil xaoc.

3aKoH KYJ'IOHa. HaHp}I}KGHHOCTB " ITOTCHIHAJI 3JICKTPOCTATHYCCKOTO ITO0JIA.

Teopema ["aycca B uHTerpanpHoit popMe U ee IpUMEHEHHE JIsl pacdyeTa AIEKTPUUECKUX
TIOJIEN.

Teopema I'aycca B quddepennmansaoit popme. JuBepreHiys BEKTOPHOTO MOJIS.

Teopema Crokca B uHTerpanbHoi u quddepennnansuoit popme. Lupkymnsuus u poTop
BEKTOPHOTO TOJIS.

VYpasuenus [lyaccona u Jlamiaca ayis noteHmmana.
Teopema Upnioy.
PaBHoBecue 3apsa0B B npoBoAHMKE. OCHOBHAS 3a/1a4a JIEKTPOCTATUKH MPOBOJTHUKOB.

23



72.

73.
74.
75.

76.
77.
78.

79.
80.

1.

82.

83.

84.
85.
86.
87.
88.
89.
90.
91.

92.
93.
94.
95.
96.
97.
98.
99.

OKBUIIOTEHIMAJIbHBIE TOBEPXHOCTU W CHJIOBBIE JIMHUM JJIEKTPOCTATUYECKOIO IOJIA
MEK1y IPOBOJHUKAMM.

DnekTpocTaTyecKas 3aluTa.
EMKOCTh TPOBOTHMKOB U KOHAEHCATOPOB. DHEPIHsl 3apsKEHHOTO KOHJIEHCATOpa.

9HCpFPI}I BBaHMOﬂCﬁCTBHH QJICKTPUYCCKUX 3apsad0B. SHCpFI/IH CUCTCMBI 3apsAKCHHBIX
IMPOBOAHHKOB.

OO0beMHas IIIOTHOCTh YHEPTHH 3JEKTPOCTATHUECKOTO TOJIS.
DJEeKTpUUYECKOE 10JIe JUNOJIs. J[UIT0JIb BO BHEIIHEM MIEKTPUYECKOM IIOJIE.

[Monspuzarust  aUAIEKTPUKOB. OpHUEHTAIMOHHBIA H JAe(OPMAlIMOHHBIA MEXaHU3MBI
MOJISIPU3ALIN Y.

BekTop 31eKTpUYECKOro CMEMIEHUS (3JEKTPUIECKON UHAYKIUH ).

I[I/IG)JIGKTPI/I‘IGCKaH IMPOHNIACMOCTL BCHICCTBA. QHCKTPI/I"IGCKOG mojic B OAHOPOIHOM
AUDJICKTPHKE.

Paznoxxenue mojsi CUCTEMBI QJICKTPUICCKHUX 3apsAJ0B IO MYJbTHUIIOJIAM. I[HHOHBHBIﬁ
MOMCHT CUCTCMBI 3apA10B.

Bekrop momnspu3zanuu (MOJISIpU30BaHHOCTH) JUAJIEKTPUKA U €ro CBSI3h C OOBEMHON U
IMOBEPXHOCTHOM IUIOTHOCTBIO CBA3aHHBIX 3aPsI0B.

]_—[I/IBJIGKTPI/I‘IGCKaH BOCIIPUUMYHNBOCTD U JUIBJICKTPUUCCKAA IMPOHHULIACMOCTD. OObemHas
IIJIOTHOCTD OHCPIr'vH SJICKTPHUUICCKOTO ITIOJIA B JUIJICKTPUKE.

[ToaxmroueHue M OTKIIFOUYCHHE KOHICHCATOPa OT UCTouHKKA mocTosiHHoM D]IC.
Cura ¥ TUIOTHOCTh TOKA. Y paBHEHHE HETIPEPHIBHOCTH IS INIOTHOCTH TOKA.
3akon Oma B uHTerpaibHoi u auddepennuansuon Gopmax.

3akoH [{xoynsa — Jlenua.

3akoH Buaemana — @panna.

DREKTPOABMKYIIAS CUJIa HCTOYHUKA TOKA.

ITpaBuna Kupxroda.

Kitaccuueckast Teopusi 3JI€KTpONpPOBOJHOCTA MeTamuioB (teopusi Upyne — Jlopenua),
YCIJIOBHSI €€ MPUMEHUMOCTH U IPOTUBOPEUHSI C SKCIIEPUMEHTAILHBIMU PE3YJIbTATAMH.

MaxkcBennoBcKas pellakcaus HEOJHOPOIHOCTH 3apsiia B POBOIHUKE.
DJIEKTPUUECKHUM TOK B ra3ax U KUAKOCTSIX.

TepmMoaIeKTpOHHAS SMUCCHSL.

KoHTaKTHBIE 3JIEKTPUYECKUE SABJICHUS.

MarauTHoe B3aMMOJENCTBUE MOCTOSIHHBIX TOKOB. BEKTOp MAarHUTHOW MHAYKIIVH.
3akoH Ammepa.

Cuna Jlopenna. [IBr>keHue 3aps10B B SJIEKTPUUECKUX U MATHUTHBIX TTOJISX.
3akon buo — CaBapa — Jlamnaca.
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100.

101

103.
104.
105.

106.

107.
108.
109.
110.
111.
112.
113.
114.

115.
116.
117.
118.

119.
120.

Teopema o HMPKYJSALUKHU (3aKOH MOJTHOTO TOKA).

. MaraurtHoe mnose ABWOKYIICTOCA 3apsaa.
102.

IIoToK M IMPKYJISIUSA MAarHATHOTO TOJIA. /[MBEpreHnus m poTop BEKTOpa MAarHUTHOU
MHIYKIUH.

JIBYDKEHHE 3apsSHKCHHBIX YACTHIL B DJICKTPHUYECKUX U MATHUTHBIX TTOJISIX.
Oddext Xomia u ero mpuMeHeHne.

MarsuTHOE I0JI€ U MarHUTHBIN ,HHHOHBHBIﬁ MOMCHT KPYI'OBOI'O TOKa. Hamarunuenue
MAar"oc€TuKoOB.

Haﬂpﬂ)KeHHOCTB MarHuTHOro mnoJjisi. MarauTtHas IMPOHNULACMOCTD. KJ'IaCCI/I(bI/IKaHI/I}I
MAaroC¢THuKOB.

BekTop HaMarHMYEHHOCTH U €T0 CBSI3b C INIOTHOCTHIO MOJIEKYJISIPHBIX TOKOB.
MarnuTHasi BOCHPUMMYMBOCTh U MAarHUTHAS IPOHULIAEMOCT.

JlnaMarHeTHKH, TapaMarHeTHKU U (eppOMarHeTHKH.

['pannuHbBIEC YCIOBUS HA MOBEPXHOCTH pa3/ielia IByX MarHeTUKOB.

OObemMHas TUIOTHOCTh YHEPTUU MAarHUTHOTO MOJISl B BEIIECTBE.

DOEHOMEHOIOTHS AIEKTPOMArHuTHOW uHAyKuu. [Ipasumno Jlenua.

VYpaBHEHUE ANEKTPOMArHUTHOM MHAYKIMH. CaMOWHTyKITHSI.

NHIyKTUBHOCTh coJieHOMJA. BKJIIOUEHHE M OTKJIIOYEHUE KaTyIIKA OT HCTOYHHUKA
noctostaHON D]IC.

DHeprust MarHUTHOTO TTOJIS.

@u3nKa 3JIEKTPOMATHUTHON HHAYKIHUU.

Buxpesoe anekTpuueckoe nosie. Tok cMenieHus.

Cucrema ypaBHeHuM MakcBemia B HMHTETpaibHOM (opmMe U (PU3HUECKHN CMBICIT
BXOJSIIUX B HEE YPABHEHUM.

Cucrema ypaBuenuii Makcsesuia B quddepeHnmnansaoi hopme.

CxansipHbIi U BEKTOPHBINA MOTEHINANBI 3JIEKTPOMAarHUTHOTO MOJIS.

Bonpocul k yx3ameny:

®du3uka B CUCTEME €CTECTBEHHBIX Hayk. OOmias CTpyKTypa U 3aJadydl JUCHUILIAHBI
«Du3nkay. JKCIIepUMEHTaIbHas U TeopeTnueckas ¢pusnka. Ou3ndeckre BeITUUUHbI, UX
U3MEpEeHHe U OlleHKa norpemHocteil. Cuctembl equHull puznyeckux BennyuH. Kpatkas
UCTOpHUS (PU3MUECKUX HAEH, KOHUEHINI 1 OTKpHITUN. PU3NKa U HayYHO-TEXHUUYECKHI
mporpecc.

OCHOBHBIE KHHEMAaTUYECKNE XAPAKTEPUCTUKN KPUBOJIMHEWHOTO ABUKEHUS: CKOPOCTh U
ycKopeHue. HopmanbHOE M TaHreHIMaabHOE YCKOpeHHe. KuHeMaTnka BpaiarebHOro
JBWKEHUS: YIIJIOBAsI CKOPOCTh U YIJIOBOE YCKOPEHHUE, UX CBA3b C JIMHEHHON CKOPOCTBIO U

YCKOPEHHEM.
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10.
11.

12.
13.
14.

15.
16.
17.

18.

19.

20.
21.

22.

IIpoctpanctBo M Bpemss B MexaHuke Hproorona. Cuctemsl KOOpAMHAT U HX
npeoOpa3zoBanus. PU3HYECKUI CMBICT IPOU3BOJIHON U UHTErpaa.

I/IHCpHI/IaHBHBIC CHUCTCMBI OTCUCTA U HCpBBIﬁ 3akoH HproToHa.

Bropoi 3akon Herorona. Macca, uMItysec, cuiia. Y paBHEHHE JBHKECHUS MATEPUAIBHOU
TOYKH. Tpernii 3ak0oH HbI0TOHA 1 3aKOH COXpAaHEHUS UMITYJIbCA.

3aKoH BCCMHUPHOI'O TATOTCHMS. Cuibl TPCHUA.

WNHTerpupoBanne ypaBHEHUN [BWKEHHs, pOJb HadalbHbIX ycnoBuu. LleHTp Macc
MEXaHUYECKOW CHUCTEMBI, 3aKOH JBUYKEHHU LIEHTpa Macc.

JIBmkeHHe Tel ¢ TEepEeMEHHOW Maccou. YpaBHeHue Memepckoro. @®opmyna
[MnonkoBckoro.

MomeHT HMITYJIbCA MaTCpHaHLHOﬁ TOYKHM U MEXAaHUYECKOM CHUCTEMbl. MOMEHT CHIIBL.
YPaBHCHI/IC MOMEHTOB. 3aKOH COXpaHCHHUA MOMCHTA NMITYJIbCa MEXaHUYECKOU CUCTEMBI.

JIBrKeHuE B 10JIe HEHTPaIbHBIX CHII. 3akoHBI Keruiepa.

Cuna, paboTa 1 noTeHuMagbHas 3Heprusa. KoHcepBaTUBHbBIE U HEKOHCEPBATUBHBIE CUIIBI.
Pabota u kuHeTHuYecKas 3Heprus. 3aKOH COXPaHEHUs MOJIHOM MEXaHUYECKOM SHEPTUU B
I10JI€ TOTEHIMAJIBHBIX CHUII.

CBs13b MEXKy CHJION U MOTECHIMAIBHOMN dHEpTUel. ['paueHT cKasipHOM (QyHKIIUH.
CronkHoBeHUs Tel. AOGCOIIOTHO YIIPYTroe CTOJKHOBEHHE.

OCHOBHOE ypaBHEHHME [IMHAMUKHM BpallAaTEIbHOIO JABWIKEHHS TBEPIOTO TeEla C
3aKPEIUICHHOW OCBhIO BpalleHusa. MOMEHT uMmiyJibca Tena. MoMeHT unepumnu. Teopema
[ITernepa.

KuneTtnueckas s3HEprus Bpallaroerocs TBepAoro Tela.
['mpockonmyeckue cuibl. [ MPOCKOIBI M KX TPUMEHEHUE B TEXHUKE.

OOmue cBoMCTBa KUAKOCTEH M razoB. CTallMOHApPHOE TEUYEHUE UCAIBHON KHUJIKOCTH.
Ypasuenue bepryim.

WneansHo ynpyroe Teno. Ympyrue HanpsbkeHust U gedopmaruu. 3akoH ['yka. Moayib
IOnra.

Kunemarnueckoe omnucaHue JBWKEHHUS JKUAKOCTU. BekropHsle mnond. I[lotoxk wu
LUAPKYJIALMSA BEKTOPHOTO MOJIA. Y paBHEHUs IBHKEHUS U PAaBHOBECUS KUJIKOCTH.
OHeprus ynpyrux aedpopmanuii TBEpIOro Teja.

[IpyHIMIT OTHOCHUTENBHOCTH W TMpeoOpasoBanus [amunes. HewmHBapHaHTHOCTH
AJIEKTPOMArHUTHBIX SIBJICHUIA OTHOCUTENBHO NpeoOpa3zoBanuii [anumes.

IToctynarsl crielManbHOM TEOPUU OTHOCUTENIBHOCTH JDUWHIITENWHA. OTHOCHUTEIBHOCTH
OJTHOBpeMEHHOCTH u mpeoOpazoBanusi Jlopenma. [lapagokcbl pensITUBHUCTCKOM
KMHEMATHKN: COKpAIICHUE JUIMHBI U 3aMEIJICHHE BPEMEHHU B JBWKYLIMXCS CHCTEMAaxX
OTCYerTa.
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.
39.

40.

41.

PensituBucTckuil ummynbc. B3auMOCBsI3p Macchl M SHEPruu B CIIELUATIBHONW TEOPHUU
OTHOCUTEIBHOCTH DiHIITEHHA. CrielMaIbHOM TEOPUU OTHOCUTENBHOCTH DWHIITEWHA U
AJIepHasl YHEPreTUKa.

[IpeoOpazoBanue ckopocTeid B  pensiTUBUCTCKOM  kuHemaTtuke. CoxpaHeHue
PEISTUBUCTCKOTO UMITYJIbCA. PelsITUBUCTCKASI SHEPTHSL.

TepmoannaMuueckoe paBHOBecHe M Temneparypa. HymeBoe Hadamo TepMOAMHAMUKHU.
OMnupuyeckas TemneparypHas mkajna. KBazucTaTHYeCKHE NPOLECCHl. Y PaBHEHUE
COCTOSIHHS B TEPMOJAVHAMUKE.

OO6patumbie U HeoOpaTUMBIE poIiecchl. [lepBoe Havamo TepMOAMHAMUKH.

TennoeMKoCTb. YpaBHeHUE Maiiepa. N3oxopruueckuid, n300aprUYECKui,
M30TEPMUYECKUMN, aAMadaTHUECKUI MPOLECCHl B UI€ATIbHBIX ra3ax.

[IpeoOpa3oBanue TemnoTh B Mexannueckyto padory. Llukn Kapuo u ero kosdduuument
IIOJIE3HOTO IEUCTBUS. DHTPOIIHSL.

CBsi3p  TEIJIOEMKOCTH HJECAJIBHOTO TIa3a C YHUCIOM CTENEeHEW CBOOOABI MOJIEKYI.
ITonuTponu4ecKknii MpoLECcC U €ro YaCTHBIE CIIyYau.

TepMmoauHaMuyeckue MOTEHIMANbl U yCioBHs paBHOBecus. da3oBbie mnpeBpalieHUsI.
VYpasuenune Knanelipona — Knaysuyca.

Peanbuble rasel. YpaBHenue Ban-gep-Baanbca. Kputnueckas wuzorepma. Oddext
Jxoynsa — Tomcona.

Knaccuueckas Teopusi TEMIIOEMKOCTH TBEPABIX TeJl. 3akoH ltosonra u [ITtu.

JlaBieHue rasa ¢ TOYKM 3PEHUS MOJIEKYJISIPHO-KUHETUUECKOW TEOPUHU. TEINIOEMKOCTh U
YHCJIO CTENEeHEeH CBOOO bl MOJIEKYJI ra3a.

Pacnpenenenne MakcBemuia fuist MOy M MPOEKUMHA CKOPOCTH MOJIEKYJ HIEAIBHOIO
raza. DKCIepuMeHTajIbHOe 000CHOBAaHME pacnpeaeneHuss Makcsea.

Pacnipenenennie bonbumana u Oapomerpuueckass ¢opmyna. BeiBox pacnpeneneHuit
Makcsemia u bonbsiiMaHa U3 yClOBHsI pPABHOBECHOIO XapaKTepa JIBUKECHHS MOJIEKYIL.

Haulonee BeposiTHas, CpelHAS U CpeAHEKBaApaTudIHas ckopoctu. OmpeneneHre yucia
ABoraapo metogom Ileppena.

SBnenus nepenoca. Juddysus, TEIONMPOBOIHOCTh, BHYTpEeHHEE TpeHUe. bpoyHOBCKOE
JIBIKEHUE.

Uucio CTOTKHOBEHUH U JJTMHA CBOOOAHOTO TTpo0era MOJIeKyJ UAealIbHOTO ra3a.

OMmnupudeckre ypaBHeHus mnepeHoca: Puka, Pypse u HproroHa. Pemakcaums x
COCTOSIHUIO PABHOBECHSI.

OTKpBITHIC TUCCUTIATUBHBIE cUCTeMbl. CaMOOpTraHu3aIsl B OTKPBITBIX CUCTEMAaX, POJIh
HenuHenHocTH. Onykryanuu. budypkarum u katacTpodsl.

Nnen cunepreruxku. Ilpumepsl camoopraHusanu B >KMUBOM M HEXUBOU MPUPOJE.
JInHaMu4yecKkum xaoc.
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43.
44.

45.
46.
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49.

50.
51.

52.

53.

54.
55.

56.
57.
58.

59.
60.
61.
62.

63.

3akon Kynona. HampsikeHHOCTh M MOTEHIMAN 3J€KTpocTaThuyeckoro moiia. Teopema
["aycca B uHTETpasIbHOM (hOpPME U €€ IPUMEHEHHUE TS pacyeTa dJISKTPUUECKHUX TTOJICH.

Teopema ["aycca B nudpepennnansuoit hopme. luBepreHiyss BEKTOPHOTO MOJIS.

Teopema Crokca B uHTEerpanbHON U quddepennnansaoit popme. [upkymnsnus u poTop
BEKTOPHOTO TIOJIS.

Ypasuenus Ilyaccona u Jlannaca st norenuuana. Teopema UpHioy.
PaBHoBecue 3aps10B B IpoBogHUKE. OCHOBHAS 3a/1a4a 3JEKTPOCTATUKU IPOBOIHUKOB.

9KBI/IHOTGHHI/IaHBHBIe IMOBCPXHOCTH W CHJIOBBIC JIMHUMU JBJICKTPOCTATUYCCKOI'O I10JIA
MCKAY IIPOBOAHHUKAMMU. 3J’I€KTpOCTaTI/I‘-IeCKa$I 3aluTa.

EMKocTh IMPOBOAHUKOB 1 KOHACHCATOPOB. 9H€pFI/IH 3apsPKEHHOIO KOHACHCATOpA.

9HepFI/I$I B321PIMOI[CIZCTBPI$I QJICKTPUYICCKUX 3apsaa0B. 9Heprm{ CUCTCMbI 3apPsS’KCHHBIX
IMPOBOIHHKOB. OO0BeMHas NJI0THOCTh OHCPI'MU IJICKTPOCTATUICCKOI'O I10JIA.

SHCKTPI/ILIGCKOG ITOJIC AHITOJIA. I[I/IHOJIB BO BHCIITHEM JJICKTPHUYCCKOM IT0JIC.

[Monspuzanust audMeKTpUKOB. OpHUEHTAMOHHBIM M Je()OPMALIMOHHBIN MEXaHU3MBI
noJisipu3ali. BekTop anekTpuyeckoro cMenieHus (3JIeKTpUIecKon HHIYKIUN).

JuaiiekTpuyeckas NPOHUUAEMOCTh BELIECTBA. DJIEKTPUYECKOE I0JIE B OAHOPOJIHOM
OUBJICKTpUKE. Pa3noKeHne moJisi CUCTEMBI JIEKTPUUECKUX 3aPSAJI0B MO MYJbTHUIIONSM.
JIATIOJIBHBINT MOMEHT CUCTEMBI 3apPsIA0B.

BekTop nonspuzanuu (MOJIIpU30BaHHOCTH) JUAJIEKTPUKA U €ro CBsI3b C OOBEMHON U
MOBEPXHOCTHOM MIOTHOCTBIO CBA3AaHHBIX 3apsA0B. JManeKkTpuyeckas BOCIPUUMYUBOCTh
U JUDJICKTpUYEcKasi MPOHUIaeMocTh. OObEeMHAs TIOTHOCTh SHEPTUH DJICKTPUICCKOTO
MOJIS1 B IUBJIEKTPUKE.

[TonkmroueHne U OTKJIIOUEHUE KOHAEHCATOpa OT UCTOUHMKA TocTossHHOM D J[C.

Cuiia ¥ INTIOTHOCTH TOKA. Y paBHEHHUE HENIPEPBIBHOCTHU JJIA IFIOTHOCTH TOKa. 3akoH OMa B
MHTETpabHON 1 quddepeHnansHoi Gopmax.

3akoH JIxoyis — Jlenna. 3akon Bunemana — ®@panna.
DeKTpOoABMKYILIas cujla HCTOYHMKa Toka. [IpaBuna Kupxroda.

Kitaccuueckast Teopusi 3JIEKTpONpPOBOJHOCTA MeTauioB (teopusi pyne — Jlopenua),
YCIIOBHS €€ MPUMEHUMOCTH U IPOTUBOPEYUS C IKCIIEPUMEHTAIBHBIMU PE3YJIbTATAMH.

MakcBeioBcKas pefakcaiusi HEOJHOPOAHOCTH 3apsiia B IPOBOIHUKE.
DNEeKTPUYECKUN TOK B Ta3ax U KUIKOCTSX.
TepmonnexTponHas amuccusi. KOHTaKkTHbIE 3JIEKTPUYECKUE SIBIICHUS.

MaruutHoe B3auMOJIEUCTBUE MOCTOSHHBIX TOKOB. BEKTOp MAarHUTHOM MHAYKIMU. 3aKOH
Awmrnepa. Cuna Jlopenua. J[BukeHue 3apsigoB B JICKTPUUECKUX U MATHUTHBIX MOJIAX.

MarnutHoe mnosne aBuwxkylierocsa 3apsaa. [IoTok u mupKyasauus MarHMTHOTO ITOJIS.
JluBepreHuust 1 poTop BEKTOpAa MArHUTHOW MHAYKIUU. /[BHKEHUE 3apsyKEHHBIX YaCTHI
B DJIEKTPUYECKUX U MAarHUTHBIX MOJIAX.
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3akon buo — CaBapa — Jlannaca. Teopema o IUpKyJIANY (3aKOH TIOJTHOTO TOKA).
DddexT Xomia u ero npuMeHeHHE.

MarauTHOe NoJ€ U MarHUTHBIA JUIIOJbHBIM MOMEHT KPyroBoro toka. Hamarmmuenue
MAarHeTukoB. HanpskeHHOCTh MarHMTHOrO 1OJsA. MarHuTHas MNPOHULIAEMOCTbD.
Knaccudukaiys MarHeTHUKOB.

BekTop HaMarHWYEHHOCTH M €T0 CBSI3b C TNIOTHOCTBHIO MOJICKYJISIPHBIX TOKOB. MarHUTHas
BOCIIPUUMYUBOCTh U MAarHWTHas MPOHUIAEMOCTh. JlMaMarHeTWKH, MapaMarHeTUKUd H
(beppoMarHeTuKu.

['paHuyHbIE yCIOBUS HA MOBEPXHOCTH pas3fiena IByX MarHeTUKOB. OObeMHas MIIOTHOCTh
SHEPrUy MarHUTHOTO I0JIS1 B BEUIECTBE.

DEHOMEHOJIOTHU  JIEKTpOMarHuTHOM uHAYKuuMu. IlpaBumo Jlennma.  YpaBHeHwue
AIEKTPOMATHUTHON MHAYKIMH. CaMOMHAYKIIHS.

NHIyKTUBHOCTD cOJEHOMAA. BKIIOUEHHE W OTKIIOYEHHE KaTyIIKA OT HWCTOYHUKA
noctostHHoM DJIC. DHeprusi MarHuTHOTO 1oJid. Du3nka 3JIeKTPOMArHUTHOM UHAYKIIHH.
BuxpeBoe snekrpuueckoe nosie. Tok cmemenus. Cucrema ypaBHeHME MakcBeiia B
HMHTETpajabHON hopMe U PU3NUEeCKUil CMBICT BXOISIINX B HEE YPaBHEHUM.

Cucrema ypaBHeHuit MakcBemia B auddepeHuunansioit ¢opme. CKalgpHbBIA U
BEKTOPHBIM MOTEHIMAJIBI JIEKTPOMATHUTHOTO TIOJIA.

NpneanbHpli rapMOHUYECKUNA OCUMIUIATOP. Y PaBHEHHUE UJICATIBHOTO OCUMILIATOPA U €0
peuienue. AMIUTUTYAa, YacToTa U ¢dasza kosedanus. [Ipumepsl kosie0aTeIbHBIX TBHKCHUN
pa3IMYHON PU3NUECKON TPUPOIBI.

CBoOosIHBIE 3aTyXarolue KojeOaHus OCHWUIATOpa C TOTepsSMU. BBIHYXICHHBIC
kosneOanus. Cnoxenue konedanuii (ouenus, purypsl Jlnccaxy). Paznoxenue u cunre3
KOJIeOaHU, TIOHATHE O CIIEKTpe KojebaHui. CBs3aHHbIE KOJEOaHUs.

KowmmnekcHas popma npeacraBiaeHusi rapMOHHYECKUX Kojebanuii. BekTopHoe onucanue
cinoxkeHuss KoneOanwii. HopmanbHbIE MOJBI CBSI3aHHBIX  OCHUJUIATOPOB. Bpewms
YCTaHOBJICHUSI BBIHYKJICHHBIX KOJIEOAHUIA U €ro CBsI3b C JOOPOTHOCTHIO OCHUIUISITOPA.

BonnoBoe nBukenue. [lnockas rapmoHndeckas BoJiHA. [[JInHA BOJTHBI, BOJTHOBOE YHCIIO,
¢azoBast ckopocTh. YpaBHeHHE BOJHBI. O THOMEPHOE BOJHOBOE YpaBHEHUE.

VYrhpyrue BOJIHBI B razax >KHAKOCTSIX W TBepabix Tenax. Ilmockue u cdepuyeckue
ANEKTPOMAarHuTHHIE BOJHBIL. [lossipu3anus BOJIH.

BonnoBoe ypaBHeHue B mpoctpaHcTBe. BonmHOBOM BekTOp. BonHOBOE ypaBHEHHE I
AJEKTPOMArHUuTHOTO 1moJit. OCHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

DHEPreTUYECKUe XapakTePUCTUKHU 3IEKTPOMarHuTHbIX BOJIH. BekTop [loliHTHHTA.

WNurepdepeHumonHoe moje OT JABYX TOYEYHbIX HCTOYHMKOB. OmnbiT  HOHra.
Nurepdepomerp MaiikenbcoHa.

WNutepdepeniius B TOHKUX IUIeHKax. MHoromydeBas wunTepdeperius. OCHOBHOE
ypaBHEHUE MHTEp(PEpEeHIINH, POJb KOTEPEHTHOCTU. BpemenHas (TpojoJibHas)

29



82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.
97.

KOrepeHTHOCTh. [IpocTpaHcTBeHHas (morepevHasi) KorepeHTHocThb. HHTepdepomerp
®abpu — [epo.

[Mpunnun Troiirenca — @penens. JAudpakuus dpeHens Ha MPOCTEUIINX Mperpajax.
Hudpakusa Opayurodepa. JudpakironHas pemieTka Kak ClieKTpaabHbIA TPUoop.

[TonsiTe o ronorpaUyecKoM METOJIE MOTYYEHHs] U BOCCTAHOBIICHUS M300pa’KeHUH.
I'osmorpammel Jlelita — Yarauekca, JleHucroka.

Merton 30H O@penens. AMIUIMTYIHBIE W (a30Bble 30HHBIC IUTACTUHKU DpeHens.
Hudpakuuss @paynrodpepa na wmenu. Judpakums HA MHOTHX OECHOPSIOUHO
pacmojoXKeHHBIX Iperpajgax. Pazpemaromas cnocoOHOCTh TUGPAKIIMOHHON PEIIETKH.
Hudpakuus bparra.

@opma U CTENEHb MOJSAPU3ALMM MOHOXpOMAaTHYECKHX BOJH. Ilomydenue u aHanus
JIMHEWHO-TIOJIIPU30BAHHOTO CBeTa. JIMHElWHoe AByJydenpenomiieHue. I[IpoxoxneHue
CBETa uepes JIMHEHbIe (ha30BbIe MIACTUHKY. VICKyCcCTBEHHAs ONTUYECKash aHU30TPOIIHS.
doroynpyrocts. [upkynspHas ¢das3oBas aHU3OTPONHUS. JIEKTPOONTHUYECKUE U
MarHutoonTuueckue 3G EeKTo.

OTpaxeHue U NpeioMIICHUE CBETa HAa TPAHUIIE pa3zesia JBYX IUAJIEKTPUKOB. DOpMYIIbI
Openei. [lonHoe OTpakeHne U ero NPUMEHEHHUE B TEXHUKE. BOITHOBOBI K CBETOBOJIBI.
bprocTepoBckoe oTpaxeHue.

DeHOMEHOIOTUS TOTJIOIIEHUST W AUCIEepCUuM cBeTa. Mogenb cpenpl ¢ AUCIEPCHUEN.
dazoBas U rpynmnoBas CKOpoCTh BOJIHbI. HopmanbHas 1 aHOMabHast AUCTIEPCUSL.
Henuneitno-ontuyeckue 3¢@dexTsl: camo(oKycHUpOBKa CBeTa, I'€HEpalMs TapMOHUK,
MapamMeTPUUECKUE MPOLIECCHI, BBIHYKICHHOE PACCEsIHUE.

N3nyuenne Harpetbix Ted. CHEKTpaldbHbIE XapAKTEPUCTUKU TEIJIOBOTO H3IYUYCHHS.
3akonsl Kupxroda, Credana — bonpiimana u Buna.

AGcomoTHo uepHoe Teno. Popmyna Penmes — JxkuHca W «ynabTpaduoneToBas
KaTactpoday.

I'mnoreza Ilmanka. KBaHTOBOEe 0OBSICHEHHE 3aKOHOB TEIUIOBOIO  HM3JIyYCHHS.
KopnyckyisipHO-BOTHOBOM AyaJin3M CBETA.

dororddext u rpdext Komnrona. YpaBuenue DiinimreitHa 1y ¢potodrddexra. OnbiT
bore.

Mopnenb aroma Tomcona. OnbiTel Pesepdopna no paccesHuto anbda-yactuu. AnepHas
MOZEJIb aTOMa.

OMIIUPpUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX crekTpax. Popmyna bansmepa.
JIuneiiuatbie criekTpbl aToMOB. KomOuHanmonHbIi npuHuun Putna.

['unoresa ne bpoitnsa. OnbiTel JIpBUccoHa u Jxxepmepa. Judpakius MukpodacTuil.

[Ipunnmn HeomnpeneneHHocTu [elizenOepra. BomHoBast QyHKIMS, €€ CTaTUCTUYECKUM
CMBICJI ¥ YCIIOBUSA, KOTOPBIM OHA JIOJKHA YAOBIETBOPATD.
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Vpasuenue Illpenunrepa. KBaHToBasi yacTuiia B OJHOMEPHOM IOTECHIMAIBHOU SIME.
OpaHoMepHbIN MOTEHIMATBHBIN MOPOT U 0apbep. CoCcTOsIHIE MUKPOUYACTHIIB B KBAHTOBOI
MexaHuKe. [IoHATHE 0 BBIPOKIAECHUN IHEPIETUUECKUX YPOBHEM.

IMapmonnueckuit ocumuisitop. PoHonsl. CtauroHapHoe ypaBHeHue Illpeaunrepa s
atoma Bojopoaa. BonmHoBweie (yHKIMM W KBaHTOBbIe 4yHcia. [IpaBuma otbopa s
KBAaHTOBBIX IIEPEXOJIOB.

OmnpitT ltepna u I'epnaxa. Dpdexr 3eemana. llupuna crnexTpaapbHBIX JUHHUNA aToma
BOJI0pPOJIA.
CoOCTBEHHBINT MEXaHHYECKUH M MarHUTHBII MOMEHTHI 3JeKTpoHa B atome. CruH-
opbutansHOoe B3aumojieiicTBue. CTpoeHHME aToMOB M IEpUOJMYEcKass CHCTeMa
xumMuueckux dsieMeHToB J[.M. MenneneeBa. I[lopsamok 3amonHeHus 3IEKTPOHHBIX
000JI0YEK.

CnoHTaHHOE M MHAYLIMPOBAHHOE M3iIy4yeHue. IHBepCcHOE 3acelieHue ypOBHEN AKTUBHOM
cpenbl. OCHOBHBIE KOMIIOHEHTHI JIa3epa. Y CIIOBUE YCUIICHUS U T€HEpaLuu CBETA.

OcobeHHocTH JlazepHOro u3inydeHus. OCHOBHBIE THUIIBI Ja3€pOB U UX IMPUMEHEHUE.
MopoBasi CTpyKTypa ONTHYECKHUX pPe30HATOpOB. CHEKTpalbHbIA COCTaB M3ITyUYEHUS
na3zepoB. KorepeHTHOCTh JIa3epHOT0 U3ITyYEeHHUS.

KBaHTOBBIE CCTEMBI U3 OAUHAKOBBIX YaCTUIL. [[pUHIUIT TOKAECTBEHHOCTH OJJMHAKOBBIX
MukpodacTui]. CHMMETPUYHBIE U AHTHCUMMETPUYHBIE COCTOSIHUS (BOJIHOBBIE (DYHKITHH)
TOKJICCTBEHHBIX MUKPOYACTHII.

bozonsl u pepmuonsl. [Mpunmun Ilaynu. KBaHTOBBIE cTaTucTUUYECKHE pacHpeneIeHus
boze — Oitnmreiina 1 ®epmu — Jlupaka. [Im10THOCTh 4YMcClia KBAHTOBBIX COCTOSIHUIA.
Oueprust Oepmu.

JIBUKEeHUE 3IEKTPOHOB B EPUOAUYECKOM ToJie KpucTaiuia. CTpyKTypa 30H B MeTaJljlax,
MOJIyIPOBOJHUKAX U AUAJIEKTpUKaX. [[poBOIMMOCTH METaIIOB.

CoOcTBeHHass W TMpUMECHAas MPOBOJUMOCTH MOJYIIPOBOJHUKOB. YpoBeHb Depmu B
YUCTBIX U PUMECHBIX MOJYIIPOBOJHUKAX. TemMnepaTrypHas 3aBUCUMOCTb IIPOBOJUMOCTH
MIOJTYTIPOBOJHUKOB.

DOTONMPOBOIMMOCT  MOJTYNPOBOAHUKOB. [lporecchl reHepanuu W pPeKOMOMHAIIUU
HocuTenel 3apsana. Dddext Xomia B MeTalIaX U MOJIYIPOBOTHUKAX.

CocraB aTOMHOTO si1pa. XapaKTepUCTUKU aTOMHOTO SApa: 3apsl, Macca, SHEPTUsl CBA3U
HYKJIOHOB.

PagnoaktuBHOCTE. BUIIBI M 3aKOHBI PaJOAKTUBHOTO W3JIyYEHHUS. SJIEpHBIE pEaKIUH.
Henenue sinep. Cunres suep.

JlerexTrpoBaHue SAEPHBIX U3IIyUYeHUH. [IOHATHE O JO3UMETPUHU U 3aILUTE.
CnuH 1 MarHUTHBIA MOMEHT siipa. CBoOMCTBa 1 OOMEHHBIN XapaKTep SACPHBIX CHUJI.

EcrecTBeHHass M MCKYCCTBEHHas pPaguOaKTUBHOCTh. VICTOYHHMKK pagnOaKTUBHBIX
U3JIy4YeHur. Paanon3oTonHeii aHams.
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114. 3aKoHbI COXpAaHEHUS] B SIAEPHBIX PEAKUMAX. IKCIEPUMEHTAIBHBIE METOJbI SIACPHOMN
Gu3uKu.

115. CDYHI[aMeHTaJIBHI)IC BBaHMOHCﬁCTBHH N OCHOBHBLIC KJIACChbl JJICMCHTAPHBLIX YAaCTHII.
Yactuuel u AHTHUYaCTUIIbI. JIenToHkbI U AJIPOHEI. KBapKI/I.

116. Dnekrpocnaboe B3aumojeiictBue. CraHmapTHass MOJENb 3JEMEHTAPHBIX YaCTHII.
[Tpobnema oObenuHeHUs QyHIAMEHTATBHBIX B3aMMOICHCTBHIA.

117. OcoOeHHOCTH KJIACCUYECKOM, HEKJIACCMYECKOW U IOCTHEKJIACCUYECKOW (DHU3UKH.
MeTomon0rust COBPEMEHHBIX HAyYHO-HCCIICIOBATEIHCKUAX MPOTPaMM B 00J1acTH (DU3HKHU.

118. OcHOBHBIE TOCTHXKEHUS U IpoOJieMbl cyObsepHON (u3uku. IlonbiTku oObennHEHUs
byHIaMEHTAIBHBIX B3aMMOJCHCTBUM U co3daHusi «teopuu Bcero» (Theory of
Everything).

119. CoBpeMeHHBIE KOCMOJIOTUYECKHE TpeAcTaBieHus. JIOCTIKEHHUS HaOIIoaTeIbHON
actpoHoMuu. TeopeTnyeckrne KOCMOJIOTHYECKUE MOIENN. AHTPOITHBIN PHUHIIMII.

120. PeBOnIOLIMOHHBIE M3MEHEHUST B TEXHUKE U TEXHOJOIMSAX KakK CJEICTBUE HAy4YHBIX
JOCTHXKEeHU B obOnactu ¢usuku. PDusznueckas KapTUHa MHpa Kak Quiocodcekas
kareropus. [lapagurma HeroToHa 1 9BOIIOLIMOHHAS NTapagurma.

Ilpaxkmuueckue 3a0anus 011 nPo6edeHUs IK3AMEHA:

3adaua 1. PaccTosHue Mexmy IByMsi cTaHmusmu merpornonuteHa [ = 1,5 kM. Ilepyro
MOJIOBUHY ATOT'0 PACCTOSIHUS MOE3]] MPOXOAUT PABHOYCKOPEHHO, BTOPYIO — PaBHO3AMEIJICHHO
C TEM e 0 MOJYJII0 yCKOpeHHeM. MakcuManbHas CKOpocTh moe3na v = 50 kM /4. Haiitu
YCKOpEHHUE a U BpeMs t NBIKEHUS T0€3/1a MEXIy CTAHIIUSIMH.

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

3adaua 3. K Hutu noasemieHa rups. Eciu MoJHUMATh TUPIO C YCKOPEHHEM d; = 2 M/c?,
TO cuja HaTsHKeHUs HUTU T; OyJeT BIBOE MEHbIIE TOW CHIJIbl HATSKEHUS T,, MPU KOTOPOU
HUTh paspbiBaeTca. C KakuM YCKOPEHHUEM d, HaJA0 MOJHUMATh THUPIO, YTOObI HUTh
pazopBayiach?

3adaua 4. Teno CKOJIB3UT N0 HAKJIOHHOW TJIOCKOCTH, COCTABIISIONIEH ¢ TOPU30HTOM YTOJI
a = 45°. Ilpoiins nyts s = 36,4 cMm, Telo mpuodperaer ckopocth v = 2 M/c. Haiitu

KO3 GULIMEHT TpeHUs1 k Teja O MIOCKOCTh.

3adaua 5. Baron maccoii m = 20 T, 1BUTrasich paBHO3aMEJIEHHO C Ha4aJIbHOW CKOPOCTHIO
Vo = 54 KM/4 , mnon jedctBueM cuibl Tpenus Fr, = 6 KH uepes HexkoTopoe BpeMms
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octanaBiuBaetcsi. Halitu paboTy A cui TpeHus U pacCTOSTHUE S, KOTOPOE BaroH MpouaeT 1o
OCTAHOBKH.

3aoaua 6. 3 pyxbs Maccoit m,; = 5 KI' BBUIETACT MyJIsi MacCOl M, = 5T €O CKOPOCTHIO
v, = 600 M/c. Haiiti cKOpOoCTh V; OTAQYM PYXKbS.

3aoaua 7. Kakoil mpogobKUTENbHOCTH T AOJKHBI ObLITH OBl OBITH CYTKH Ha 3eMile, UTOOBI
TeJa Ha KBAaTOPE HE UMENN Beca?

3adaua 8. CTanpHOW KaHAT, MOTYIIMN BBIAEPXKATh BEC HEMOABM)KHOM KaOWHBI Iu]Ta,
umeeT nuametp 9 Mm. Kakoil auamerp NOJDKEH MMETh KaHAT, eclid KaOuHa JU(Ta MOXET
UMETh yCKOpeHue 10 8g°?

3adaua 9. MaxoBUK, MOMEHT UHEPLIMH KOTOPOro | = 63,6 KI' - M2, BpaIaeTcs ¢ yrioBoi
ckopocThio @ = 31,4 pajg/c. HaliTu MOMEHT cuJl TOpMOXKeHUs: M, o IEMCTBUEM KOTOPOTO
MAaxOBHUK OCTaHaBIMBaeTCA uepe3 Bpems t = 20 ¢. MaxoBHK CUATATh OAHOPOJIHBIM JUCKOM.

3aoaua 10. Haiitu maccy m BO3/ayxa, 3alOJHSIONIET0 ayAUTOPUIO BBHICOTOM h = 5M H
momaso noma S = 200 m2. Jlanenue Bosayxa p = 100 kIla, Temneparypa nomenieHus
t = 17 °C. Monsapnas macca Bozayxa | = 0,029 kr/mMouib.

3aoaua 11. B cocyae oobemoM V = 2 1 HaxoasTca Macca my = 6 T' YIJICKUCIIOTO ra3a
(CO,) u macca m, 3akucu a3zora (N,0) npu temneparype t = 127 °C. Haiitu gaBnenue p
CMECH B COCY/IE.

3adaua 12. B 3akpbiToM cocyae oobemoMm V = 10 1 HaxonuTcs BO3AYX IMpPH JaBICHUU
p = 0,1 MIla. Kakoe kxoimu4ecTBO TEIUIOTHl () HAJ0 COOOIIUTH BO3AYXY, YTOOBI MOBBICUTH
JaBJICHHUE B COCyJie B 5 paz?

3aoaua 13. Ha xakoii BeicOTe h naBieHue BO3ayxa cocTaBisieT 75 % oT maBieHus Ha
ypoBHE Mopsi? Temneparypy Bo3ayXa CUMTaTh MOCTOSTHHOW U paBHou t = 0 °C.

3aoaua 14. UneanbHas TeruioBas mMalimHa, paboraromias no nukiay KapHo, coBepiaer 3a
oauH WK padotry A = 2,94 k/bk U oTAaeT 3a OJAMH IUKJI XOJOAWIBHUKY KOJIHMYECTBO
ternoTel @, = 13,4 x/[>. Haittu KIIJI n nukna.

3aoaua 15. Kakas yacth TEIIIOTHI mapooOpa3zoBaHus BoAbl mpu Temieparype t = 100 °C
UJIET Ha YBEJIMYEHUE BHYTPEHHEN YHEPTUN CUCTEMBI?

3aoaua 16. Haiitu xo3ddurnment nuddy3uun D u BSI3KOCTH 1 BO3AyXa IMPHU JaBICHUU
p = 101,3 klla u remneparype t = 10 °C. luameTp Monexys Bo3ayxa o = 0,3 HM.
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3aoaua 17. KakuM J0JDKEH OBITh MpeeibHBIA auamMeTp d CTadbHOTO TpOoca, YTOObI OH
BbIAEpKan Harpy3ky F = 9,8 kH?

3aoaua 18. HalTu HanpsHKeHHOCTh E  3JEKTpUUYecKOro MoJis B TOYKe, JIeKalen
MOCEpEIMHE MEXIAY TOYEeYHbIMM 3apsgamu q; = — 8 HKi1 m g, = — 6 HKi1. Paccrosinue
Mexnay 3apsaaamu 7 = 10 cm; € = 1.

3aoaua 19. JIBa mapuka OJMHAKOBBIX PaInyCa U MACChl MOABEIICHBI HA HUTSAX OJMHAKOBOM
JUITMHBI TaK, YTO UX MOBEPXHOCTH corpukacaroTcs. [locie coobiienus mapukam 3apsiaa qo =
0,4 MKKJ1 OHM OTTOJIKHYJIMCH IpYyT OT ApyTa M pa3ounummch Ha yroia a = 60°. Hantu maccy m
KaXKJI0T0 IIapuKa, €CJIM pacCTOsSIHKE OT LIEHTpa IapukKa 10 Touku nojaseca | = 20 cm.

3aoaua 20. Jlpa mapuka c 3apsgamu q; = 6,66 HKi1 u q, = 13,33 HKn HaxoasTcs Ha
pacctostHuu 17 = 40 cM. Kakyro paboty A Hamo coOBEpHIMTH, YTOOBI CONMM3UTH HUX 0
paccTtosiHus 1, = 25 cm?

3adaua 21. Haititu compoTuBieHue R xeie3HOro crepxHs auamerpoM d = [ cM, ecnu
Macca cTepkHs m = 1 Kr.

3adaua 22. Dnement, umeroumii 3JIC € = 1,1 B u BHyTpeHHee CONPOTUBIECHUE T =
1 OM, 3aMKHYT Ha BHemHee comnpotuBieHne R = 9 Om. Haiitu Tox [ B 1enu, mnajaeHue
noteHuuana U BO BHEWIHEH LieNU M najaeHue noreHuuana U, BHyTpu 3nemeHTa. C Kakum
KIIJ] n pabotaer snemeHT?

3aoaua 23. JIBe sNEKTpUUYECKHUE JAMIIOYKU C conpoTuBieHussMu R; = 3600M u R, =
240 OM BKIIOYEHBI B CeTh MapajuieibHO. Kakas W3 JaMIodek MmoTpedssier OOJBIIYIO
MOIIHOCTH? Bo ckomibko pasz?

3aoaua 24. Tox I = 20 A, npoTekas IO KOJbIy U3 MEIHOW MPOBOJIOKH CEYCHUEM S =
1,0 MM?, co3naer B IIEHTPE KOJIbIIAa HAMPSHKEHHOCTh MarHuTHOTO 1osist H = 178 A/m. Kakas
pa3HOCTh MOTeHIMANOB U MpUiIoKeHa K KOHIIAM MPOBOJIOKH, 00pa3yOIIei KOJIbIIO0?

3aoaua 25. 3apsokeHHash 4acTUIA JIBJKETCS B MAarHUTHOM II0JI€ MO OKPY>KHOCTH CO
ckopocTeio ¥ = 10° M/c. Unaykuus marautHOro nons B = 0,3 T, Paguyc OKpy:XHOCTH
R = 4 cM. Haiitu 3apsii ¢ 4acTulibl, €CJIM U3BECTHO, UTO €€ dHeprusi W = 12 ka3B.

3adaua 26. VImeetcs COJNIEHOU C JKETE3HBIM CepACUYHUKOM anuHou [ = 50 cM, miomaasio

nornepeyHoro ceuenust S = 10 cM? u unciaoMm ButkoB N = 1000. Haiitu WHIYKTUBHOCTH L
9TOTr0 COJICHOMIa, €CJIM IT0 0OMOTKE cojeHouaa TedeT Tok I = 0,1 A.
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3aoaua 27. Karymika umeeT HHAYKTUBHOCTh L = 0,2 I'H u conpotuBienue R = 1,64 Owm.
Bo ckonbko pa3 ymeHbIIMTCA TOK B KaTyuike yepe3 Bpems t = 0,05 ¢ mocine toro, kak 9/1C
BBIKJIFOYEHA U KaTyIlIKa 3aMKHYTa HAKOPOTKO?

3aoaua 28. Touka coBepiaeT rapmoHudeckoe kosiedbanue. Ilepuon xonebanuit T = 2 c,
amuiutyna A = 50 MM, HauvanmbHas ¢asa ¢ = 0. HaiiTu ckopocTh vV TOYKM B MOMEHT
BPEMEHH, KOI'/1a CMEIIEHNUE TOYKHU OT MOJIO)KEHUS paBHOBECHS X = 25 MM.

3aoaua 29. AMninTyna TapMOHUYECKUX KojleOaHWil MartepuaabHOW Touku A = 2 cMm,
nosiHasi sHeprusi konebanud W = 0,3 mx/pk. [lpm kakoM CMeELIEHMH X OT MOJIOKEHUS
paBHOBECHS Ha KOJICOJIONIYIOCS TOUKY AeicTByeT cuna F = 22,5 mkH?

3aoaua 30. KonebaTtenbHbIll KOHTYP COCTOUT U3 KOHAEHcAaTopa eMKocThio C = 405 HO,
KATyIIKU ¢ MHAYKTUBHOCTBIO L = 10 MI'H u comporuBnenus R = 2 OM. Bo ckonbko pa3s
YMEHBIIUTCA PAa3HOCTh TMOTEHIMAIOB Ha OOKJIagKax KOHJEHcaTopa 3a OAMH NEepUoa
Kose0aHui?

3aoaua 31. Omnpenenuth, HACKOJIBKO IIJIOCKOMApasUIeNibHAsl CTEKJISSHHAS TUIaCTUHKA
tomuHbl d = 10 cM cMeImaeT B CTOpOHY JIyd CBETA, a0l Ha Hee 1o yrioMm ¢ = 70°.
[Tokazarens nmpenomienus crekina n = 1,5.

3a0aua 32. Haiitu ¢dokycHOoe paccTosiHUEe f  JBOSKOBBIMYKJIOM TOHKOM JIMH3BI,
OrpaHUYEHHOU C(epuyECKUMH MOBEPXHOCTAMH C paauycamu R; = 25 MM u R, = 40 Mm;
[oKa3aTreib MPEJIOMIIEHH CTeKJIa JIMH3bI n = 1,5.

3aoaua 33. PaccTositHue o1 JaMmnouku 710 skpaHa L = 50 cM. JIuH3a, moMeneHHas Mex Iy
HUAMH, JTa€T 4eTKOe M300pakKeHWE JaMIbl Ha SKpaHE MPHU JIBYX TOJIOKCHHSIX, PACCTOSHUE
Mmexay kotopeiMu [ = 10 cm. Haiitu okycHoe paccTosiHiE [ JHH3BI.

3adaua 34. B onbite FOHTa OTBEpCTHS OCBEIIATUCH MOHOXPOMATHUYECKUM CBETOM (A =
600 HM). Paccrosinue mexny otBepctusimu d = 1 MM, paccTosiHAE OT OTBEPCTUH JI0 dKpaHa
L = 3 M. HaliTu nonoxeHue Tpex MepBbIX CBETIIBIX MOJIOC.

3aoaua 35. Y cTaHoBKa i OTyyeHust KoJiell HbroToHa 0CBEIaeTCss MOHOXPOMATHUYECKUM
CBETOM, MAJAIOIIUM 10 HOPMaIu K NOBEPXHOCTH IUIACTUHKU. Pamnyc KpUBU3HBI JIMH3BI R =
15 M. HaGmrosienue BefeTcsi B OTPaXXEHHOM cBeTe. PaccTosiHue Mexay MAThIM W JABAIIATh
OATBIM  CBEeTNIBIMH  KosbllamMu  Hptorona [ =9 wvm. Haittu jgiuHY BOMHBI A
MOHOXPOMAaTHUYECKOTO CBETA.

3aoaua 36. Haiitu HauOONBIIMN TOPSIIOK K CIIEKTpa AJIA KEeNTOW JuHUU Hatpus (A =
589 HM), ecniu mocTosiHHAS MU(PAKIUOHHON peeTKu d = 2 MKM.
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3aoaua 37. Haiitu Temniepatypy T mnedu, €Cu U3BECTHO, YTO M3IIYYEHUE U3 OTBEPCTHUA B
Helt omaapio S = 6,1 cM? umeet momuocth N = 34,6 BT. W3nydyenne cautaTh OJU3KUM K
U3JIYYEHHIO a0COJIFOTHO YEPHOTO TeJa.

3adaua 38. ]InuHa BOTHBI CBETA, COOTBETCTBYIOLIAs KpacHOU rpanuie Gporodddexra, s
HEKOTOporo Mmertamna Ag = 275 HM. Haiitu paGoTy BhIxoma A »JIEKTpOHA U3 MeTallia,
MaKCHUMAaJIbHYI0 CKOPOCTb Vp .y JJEKTPOHOB, BBIPBIBAEMBIX M3 MeETajlla CBETOM C JUIMHOM
BOJIHBI A = 180 HM, U MaKCUMaJIbHYIO0 KUHETUYECKYIO SHEPTHUIO Wi, 44 DJIEKTPOHOB.

3aoaua 39. HaliTn MOCTOSTHHYIO pacrmajga A pajoHa, €ClIu W3BECTHO, YTO YUCIO aTOMOB
pagoHa ymeHbinaercs 3a Bpems t = 1 cyT Ha 18,2 %.

3adaua 40. Haiitu sHepruto Q, BelieNsIoNIytocsa npu peakuuu 3Be + 2H — 2B + In.

7.4 MeToau4ecKkue MaTepUaJibl, ONpeaeaoIue Npoueaypbl OeHUBAHUS 3HAHUI,
YMEHMH, HABBIKOB, XapPaKTEePU3YIOLIUX ITANBI (OPMUPOBAHUA KOMIIETCHIIMH

KoHTposib OCBOCHMSI TUCIUIIMHBI W OILIEHKA 3HAHUW OOydYaloImMXCs Ha 3a4eTe U
AK3aMEHE IPOU3BOAUTCS B COOTBETCTBUM C [losokeHneM 0 MpoBeneHNH TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH W TMPOMEXKYTOYHOW aTTeCTallMd OOYydYaIMXCA IO 00pa30BaTeIbHBIM
IporpamMMam BBICIIETO 00pa30BaHU.

TecToBbIC 3a1aHUA

Kpumepuu oyenku 3nanuil 00yuaroumuxcsa npu npoeeodeHuu mecmuposanusi:

OlLieHKa «OmIuYH0» BBICTABIISIETCS MIPU YCIOBUM NIPABUIILHOTO OTBETA 00YYarOIIErocs
He MeHee uyeM 85 % TeCcTOBBIX 3aJaHul.

OlleHKa «X0pouto» BBICTABIISETCS MPU YCIOBUM MPABUIBHOIO OTBETAa 00YUYarOIIErocs
He MeHee ueM 70 % TecTOBBIX 3a/JaHUl.

OueHKa «yoosiiemeopumesibHo) BHICTABIACTCS TMPU YCIOBUU TMPABUIBLHOTO OTBETA
obyuaromierocst He MeHee 51 % TECTOBBIX 3aaHUM.

OlieHKa «Hey006/1emeopumeibHo» BbICTABIIACTCA MIPU YCIOBUHU MPABUIIBHOTO OTBETA
obyuatomierocs MeHee yem Ha 50 % TECTOBBIX 3aJaHUM.

3auer

Kpumepuu ouenku na 3aueme c oueHkoi

OLICHKU «3aumeHo» WU «He 3a4meHO0» BBICTABISIOTCA 1O IUCHHUIUIMHAM, (OpMOM
3aKTFOYUTEIIFHOTO KOHTPOJIS KOTOPBIX SIBJIseTCs 3a4ueT. [Ipr 3TOM OlleHKa «3aumeno» 10 KHA
COOTBETCTBOBATh MapaMeTpaM JIFOOOW M3 TMOJOKHUTEIBHBIX OIEHOK («OTIUIHO», «XOPOIIIOY,
«YIOBJICTBOPUTEIHHOY), & «He 3aumeH0» — TIapaMeTpaM OIEHKH «HEYIOBICTBOPUTEIIHHOY.
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OuneHka  «omauuno»  BbICTaBIsETCS  OOydaroleMycsl, KOTOpbIii  oOnajgaer
BCECTOPOHHUMHM, CHCTEMAaTU3UPOBAHHBIMU U TIIyOOKHMMH 3HAHUSMU MaTepuaia MmporpamMMbl
OUCLMIUIMHBI, yMEET CBOOOJHO BBINOJHATh 3aJaHUs, MPEIyCMOTPEHHBIE MPOTrpaMMOi
OUCUUIUIMHBI, YCBOMJI OCHOBHYKO M O3HAKOMWJICA C JONOJHUTEIBHOW JIMTEPaTypoOH,
PEKOMEHJIOBAaHHOW MporpaMmon aucuuiuinHbel. Kak npaBWwio, OIEHKa «OTIIMYHO)
BBICTABJIACTCS 00YYarOIEeMyCsl YCBOUBIIIEMY B3aMOCBSI3b OCHOBHBIX MOJOXEHUN U MOHITUN
JUCLMIUTMHBI B UX 3HAUYCHUU JIsI IPUOOpETaeMOii CIeIMaIbHOCTH, IPOSIBUBILIIEMY TBOPUYECKHE
CIIOCOOHOCTH B TOHUMaHUU, U3JI0KEHUH U UCTIOJIb30BaHUH YU4€OHOT0 MaTepHaa, MpaBUibHO
00OCHOBBIBAIOIIEMY MPHUHSTHIC PEIICHMS, BIAJCIONIEMY Pa3HOCTOPOHHUMHU HaBBIKAMHU U
MIpUEMaMU BBITIOJIHEHHUSI PAKTHYECKUX PadoT.

OueHka «xopouio» BBICTABISIETCS OOy4YalOMIEMyCsl, MOKa3aBIIEMYy IIOJHOE 3HAaHUE
Marepuaia IporpaMmbl TUCHUILIMHBI, YCIIEIIHO BBITOIHSIONIEMY IPEyCMOTPEHHbIE y4eOHON
MporpamMMoil 3aJlaHus, YCBOMBIIEMY MaTepHall OCHOBHOM JUTEpAaTyphl, pEKOMEHIOBAaHHON
y4ueOHOM mporpammoil. Kak mnpaBuiio, OllEHKa «XOpPOILO» BBICTABIAETCS O0ydYarolIeMycs,
MOKa3aBIIEMy CHCTEMAaTHU3UPOBAHHBIM XapakKTep 3HAHUN MO JIUCUUIUIMHE, CIOCOOHOMY K
CaMOCTOSTEIILHOMY TTOTIOJTHEHUIO 3HAHUM B XOJIe JajbHel el yueOHoi 1 mpodeccuoHaabHOMU
NESATENBHOCTH, IPABUJIBHO IPUMEHSIOIEMY TEOPETUYECKHE IIOJOKEHHUSI NPH PELICHUU
MPAKTUYECKUX BOIPOCOB U 3a/ay, BIAJACIOIIEMY HEOOXOJUMBIMU HaBbIKAMH U IMpHEMaMHU
BBITIOJTHEHUSI PAKTUYECKUX PaloT.

OneHka «yo0oeemeopumesibHo» BBHICTABIACTCS OOyYaroONIeMycCs, KOTOPBIM TOKa3al
3HAaHME OCHOBHOIO Marepuaja IporpaMMbl JMCUUIUIMHBI B 00bEME, JOCTaTOYHOM U
HEOOXOAMMOM i JajbHEedIe yudeObl W mpeacrosuieil padoThl MO CHELHATIBHOCTH,
CIPaBUJICS C BBIIIOJIHEHHEM 3aJJaHUM, TPEAYCMOTPEHHBIX MTPOrpaMMOil AUCIUIUIMHBI, 3HAKOM
C OCHOBHOU JIUTEPATYPOU, PEKOMEHJOBAHHON yueOHOU mporpammoii. Kak mpaBuiio, oleHka
«YJOBJIETBOPUTEIBHO» BBICTABIIAECTCS OOyYarOUIEMYCsl, JOMYCTUBLUIEMY MOIPEIIHOCTA B
OTBETaxX Ha 3a4eTe WM BBINOJHEHUU 33JaHHi, HO o0JagaronieMy He0OX0AUMbIMUA 3HAHUSMU
10/ PyKOBOACTBOM NPENOJAaBaTeisl JUisl YCTPAHEHUs 3THUX MOTPEHIHOCTEN, HapyIIaIIIEMy
MOCJIEI0BATENbHOCTh B M3JI0KEHUU y4eOHOr0 MaTepHualla M MCHBITHIBAIOLIEMY 3aTpyIHEHUS
IPY BBIIIOJTHEHUH MTPAKTUYECKUX PaOOT.

OueHka «HeyoosnemeopumenbHo» BBICTABIAECTCA 00y4arOLIEMyCs, HE 3HAIOIIEMY
OCHOBHOM YacCTW Marepuayia IpOrpaMMbl AMCLMUIUIMHBI, JAOIYCKAIOIMIEMY NPUHLUIIAAIBHBIC
OLIMOKY B BBINOJHEHUH NPETYyCMOTPEHHBIX YYEOHOH MpOrpaMMol 3a/aHuii, HEYBEPEHHO C
OO0JIBIIMMU 3aTPYJHEHUSMH BBIIIOJIHAIOIIEMY IPAKTUYECKUE PAOOTHI.

JK3aMeH

Kpumepuu oyenuganusn 3k3amena:

OrneHKka «omMauYHO» BBICTABISIETCS O0YYaOIMIEMYyCs, TTOKA3aBIIEMY BCECTOPOHHUE,
CHUCTEMATHU3UPOBAHHbIE, TTyOOKHE 3HAHWS BOMPOCOB IK3aMEHAIIMOHHOTO OWIeTa U yMEHHUE
YBEPEHHO TPHUMEHSATh WX HA TPAKTUKE MPU PENICHWU KOHKPETHBIX 3aj7a4, CBOOOJHOE U
MpaBUIILHOE 0OOCHOBAHME MPUHATHIX PEIICHUM.
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OueHka «xopouio» BHICTABISETCS 00y4arolEMycCs, €CJIM OH TBEPJAO 3HAET MaTepHall,
rPaMOTHO U M0 CYIIECTBY MU3J1araeT €ro, yMeeT MPUMEHATH MTOTYy4YEHHBIC 3HAHHS HA MPAKTHKE,
HO JIOIYCKAE€T B OTBETE WJIM B PEIICHUM 3a]1a4 HEKOTOPbIE HETOYHOCTH, KOTOPHIE MOXKET
YCTPAHUTH C MOMOIIBIO IOTIOJIHUTEIBHBIX BOIPOCOB MPEMOAABATENS.

OueHka «yooeiemeopumenbHo» BBICTABIACTCA OO0y4aroUmleMycs, IOKa3aBIIEeMy
dbparMeHTapHbIN, pa3pO3HEHHBIM  XapakTep 3HAaHWM, HEIOCTATOYHO  MPABUIILHBIC
bopMyTUPOBKK 0a30BBIX TIOHSTHM, HAPYIICHUS JOTHYECKON TOCIIEOBATEIHHOCTH B
M3JI0)KEHUHW TPOTPAMMHOI0 Marepuaia, HO MPU 3TOM OH BJIAJICET OCHOBHBIMHU IMOHSITHUSIMU
BBIHOCHMBIX Ha 3K3aMeH, HEOOXOAMMBIMU Ui JaJbHEUIIero 00y4eHUs 1 MOXKET MIPUMEHSITh
MOJTyYEHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHOM CUTYaIIUH.

OueHka «neyoos1emeopumenbHo» BbICTABISETCA 00y4daroIeMycsi, KOTOPbI HE 3HAET
00JIbIIIeH YaCTH OCHOBHOT'O COJICP>KaHMS BBIHOCUMBIX Ha 9K3aMEH BOIIPOCOB T€M JUCIUILUINHBI,
JOMyCKaeT rpyObie omuOKH B (POPMYTUPOBKAX OCHOBHBIX MOHATUN U HE YMEET UCIOIb30BaTh
MOJyYEHHbBIC 3HAHUS MIPU PEIICHUN TUMOBBIX MPAKTUYECKUX 3a/1a4.

8 IlepeyeHb OCHOBHOI M IONMOJTHUTEJIbHON Y4eOHOM JIUTEPATYPbI, HCOOXOAUMOM JIJIs
OCBOCHMS JUCHHUILIUHBI

8.1 OcHoBHas yueOHas1 JuTEpaTypa

KoauyectBo
Ne Hcnoan3yerces npu
HaunmeHoBanue Kype |3kx3emmisipos
n/n H3Y4YeHHH pa3/iesioB
B OuOIHOTEKE
1 | /zro0, .M. ®usuka. Arpomexannka (ObC «ibooks.ru») / 1.M. Mexannka 1 DNEKTPOHHBIHN
310, C.B. Buxynos, 1.B. Tuxonkun. — HoBocubupck: H'AY, pecypc

2011.—-231 c. — Pexxum moctyma:
https://ibooks.ru/reading.php?productid=28255 01.09.2021,
TpeOyeTCsl aBTOpH3AITHSL.

2 |Hukepos, B.A. ®uzuka. CoBpeMennsiit kypc (QBC «ibooks.ru») / | Bce pazodenvt 1,2 DONEKTPOHHBIN
B.A. Hukepos. — M.: [lamkos u K, 2012. — 452 c. — Pexxum pecypc
nocryna https://ibooks.ru/reading. php?productid=342630
01.09.2021, TpeOyeTcst aBTOpU3AIHSL.

8.2 lonosiHuTeILHAS yUeOHAasl JIUTepaTypa

KoanyecrBo
Ne Hcnoab3yercs npu
HaunmeHoBanue Kypce |3x3emmisipos
n/n H3y4YeHHMH pa3ieioB
B Om0JIMOTEKE
1 |Bonbkenwreiin, B.C. CoopHuk 3amau no obimemy Kypey ¢usuku / | Bee pazdensi 1,2 78
B.C. Bonbkenmreiin; nox. pea. 11.B. CasenbeBa. — M.: Hayka,
1990. — 400 c.
2 | Cagenbes, B.1. Kypc obuieli puzuku. Tom 2. DIekTpu4ecTBO U | DIEKTPUUYECTBO U 1 20
marHerusMm / M.B. CasenbeB. — M.: Hayka, 1988. — 496 c. MAarHeTUs3M
3 |Casenbes, B.1. Kypc ¢usuku. Tom 1. Mexanuka. Monekynsapras | Mexanuka 1 20
¢usuka / .B. Casenbes. — M.: Hayka, 1989. — 352 c. TepMoaMHAMHUKA 1
MOJIEKYJIsipHast (PU3UKa
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KoanuectBo

Ne Hcnoan3yerces npu
HaunmenoBanue Kype |3x3emmiasipoB

n/n HU3YYeHHH Pa3/ieioB
B OubauoTEKE

4 |Cagenbes, B.1. Kypc ¢uzuku. Tom 3. KBaHToBas onruka. KBanroBas pusuka 2 55
ATtomHas puznka. Pusznka TBeproro Tena. Pusrka aTOMHOTO Snepuas dusnka
snpa u aneMenTapHbix yactul / M.B. Casenbe. — M.: Hayka,

1988. —304 c.

5 |Cagenbes, B.I1. CoopHEK BOIIPOCOB 1 33a7a4 10 o01eit pusuke / | Bece pasoenvi 1,2 81
N.B. CaBenbeB. — M.: Hayka, 1988. — 288 c.

6 | Tpodumosa, T.U. Kparkuii kypc ¢msuxu / T.1. Tpodpumona. — Bce pazoenvi 1,2 50
M.: Beicmias mikoga, 2000. — 352 c.

7 | OusuKa: METOAUYECKHUE YKa3aHUS K KOHTPOJIBHBIM 3aJaHUSIM C DNEKTPUUYECTBO U 1 DNEKTPOHHBIHN
pemeHIAMH 33434 110 Kypcy «DJIEKTPUIECTBO U MarHETHU3M / MarHeTH3M pecypc
coct. B.B. OBuapos. — SIpocnais: ®T'BOY BO Spocnasckas
I'CXA, 2016. — 52 c. — Pexwum goctyma:
http://192.168.2.44/buki_web/bk_cat find.php 01.09.2021,

TpeOyeTcsl aBTOpU3aLIHSL.

Joctyn 00y4armuxcs K 3IeKTpoHHBIM pecypcam (DP) 6ubmanoreku ®I'BOY BO fApocnasckas 'CXA
OCYIIECTBIISIETCS MOCPEACTBOM AJICKTPOHHONW MH(GOPMAIIMOHHON 00pa30BaTEIHbHOM CPEIbl aKaIEeMUH U caiTa
no noruny u napo:iro (https://biblio-yaragrovuz.jimdo.com/3>1eKTpOHHBIN-KATAIOT).

9 IlepeueHb pecypcoB HHPOPMANUOHHO-TEJICEKOMMYHHUKAIIMOHHOM ceTH UHTepHeT

9.1 IlepeyeHb 3J1€KTPOHHO-0UOJIMOTEYHBIX CHCTEM

Ne

w/n HaumeHoBaHHe TemaTuka Pesxxum nocryna
DIEKTPOHHO-OMOINOTEYHAS CUCTEMA

1. P YHuuBepcanbHas https://e.lanbook.com/
A31aTenbCTBa «JIaubpy
DIEKTPOHHO-OMOINOTEYHAS CUCTEMA

2. P YHuuBepcanbHas http://rucont.ru/
«PyKOHT
DIIEKTPOHHO-0MOIMOTEYHAS] CUCTEMA .

3. | PP YHuBepcanbHas http://ibooks.ru/
«iBooks.ru»
DIIEKTPOHHO-0MOIMOTEYHAs] CUCTEMA

4. 1P Crnenanu3upoBaHHas http://ebs.rgazu.ru/
«AgriLiby»
Hayunas snektponHas 6ubnmorexa .

5. YHuBepcaibHa: http://elibrary.ru/
eLIBRARY.RU HHBepeanbiai P Y

9.2 [lepeyeHb peKOMEHIyeMbIX HHTEPHET-CAWTOB MO IMCUMILINHE

1. MunuctepctBO 00pa3oBaHus U Hayku Poccuiickoit @enepanuu [IaeKTpOHHBIN pecypc]. —
Pexxum noctyma: https://minobrnauki.gov.ru/, cBoGomHEIN. — 3ari. ¢ 9kpanHa. — 3. pyc.

2. ®enepanbnapiii opTan «Poccuiickoe oOpazoBaHue» [DNeKTpoHHBIA pecypc]. — Pexum
nocryna: http://www.edu.ru, cBo0oaHbIN. — 3ariL. ¢ 3KpaHa. — f3. pyc.

3. Undopmarmonnas cucrema «EanHoe okHO noctynma kK oOpa3oBaTelIbHBIM pPeECcypcam»
[DnexTponHbIil pecypc]. — Pesxxum pmoctyma: http://window.edu.ru, cBoGOaHBIA. — 3ari. ¢
3KpaHa. — 3. pyc.
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4. @enepanbHbli LEHTP HHGOPMAIIMOHHO-00PA30BATENbHBIX PECYpPCOB [DIEKTPOHHBIN
pecypc]. — Pexxum noctyma: http://fcior.edu.ru, cBoboansiii. — 3ari. ¢ 3xpana. — f3. pyc.

5. MUHHCTEPCTBO CelIbCKOro xo3siicTBa P® [DnekTpoHHbd pecypc]. — Pexxum pocrymna:
http://mcx.ru/, cBoOoaHBINA. — 3ari. ¢ 3KpaHa. — 3. pyc.

6. Hayunas snextponnas Oubnuotexka eLIBRARY.RU [Dnextponnsiii pecypc]. — Pexum
nocrtyma: http://elibrary.ru/, cBo6oanbIi. — 3ari. ¢ 3kpana. — 3. pyc.

7. CenbCKOXO3SHUCTBEHHAs! AJIEKTpPOHHas OMOMMOTEeKa 3HAHWMU [DIEKTPOHHBIN pecypc]. —
Pexxum nocryma: http://www.cnshb.ru/akdil/, cBo6oanbIif. — 3ari. ¢ 3kpaHa. — 3. pyc.

8. LleHTpanbHas HaydHas CeJIbCKOXO3slCTBeHHass OubimoTexka Poccenbxo3akaaemuu
[OnexTpoHHBIN pecypc]. — Pexxum pocrtyma: http:// www.cnshb.ru/, cBoGoansIi. — 3ari. ¢
sKpaHa. — 3. pyc.

9. MHudopmarmonHo-cpaBouHbli  moptayn. IIpoekt Poccuiickoil rocynapcTBeHHOM
OMOJMOTEKU IS MOJIOJACKH [DJEKTpOHHBIM pecypc]. — Pexxum pocryma: www.library.ru,
CBOOOIHBIN. — 3ari. ¢ 3KpaHa. — 3. pyc.

10. Mudopmanmonno-obpazoBarenbHblii opTan «Bces ¢uzuka» [DnekTpoHHBINH pecypc]. —
Pexxum noctyma: https://fizika.asvu.ru/, cBoO60HBIN. — 3ari. ¢ skpaHa. — 3. pyc.

10 MeToanueckune YKazanud 1Jisd oﬁyqaloumxca M0 OCBOCHHMIO M CHHUIIJINHBI

Bua y4yeOHbIX 3aHATHI Opranu3zaums 1esiTeJIbHOCTH 00y4AI0Ierocs
Hanucanune koHcmekTa JEKUUN: KpPaTKo, CXEMaTHYHO, IOCIIEI0BATEIbHO
(UKCUPOBATH OCHOBHBIE MOJI0KEHUS, BEIBOIBI, (POPMYIHUPOBKH, 0000IICHUS;
NOMeYaTh Ba)KHBIE MBICTH, BBIIETATh KIIOUEBbIE CJIOBA, TEPMUHBL.
Jlexius O0603Ha4YUTH BOIIPOCHI, TEPMUHBI, MATepHall, KOTOPBII BBI3BIBAET TPYAHOCTH,
MIOMETHUTh U TONBITAThCA HAWTH OTBET B pEKOMEHIyeMOoM Jnuteparype. Eciu
CaMOCTOSITENIFHO HE YyJaeTrca pa3o0parbcsi B MaTepuane, HEOOXOIMMO
chopMyIHpOBaTh BOIIPOC U 337aTh NMPENOIABATENI0 HA KOHCYJIbTAIUH.
Pabora mo anropuTmam, mpeCTaBICHHBIM B METOAWYECKHX YKa3aHHSIX IO
BBITIOJIHCHHUIO JTA0OPaTOpHBIX pabOT. AHanM3 BBIMIOJHEHHOW pPaboTHI,
(¢opMyIHpOBKa BBIBOJIOB IO UTOTaM BBIMOJHEHHOH pabOTHl HA OCHOBAHUU
Marepuasia, IMOYEPHIHYTOTO U3 KOHCIEKTOB JICKIM, OCHOBHOM W
JOTIOJIHUTEILHOM IuTeparypsl, pecypcos cetu MHTepHert. [lonck oTBeTOB Ha
KOHTPOJIbHBIE BOIIPOCHI.

Pabora ¢ KOHCTIEKTaMu JIEKIHi{, OCHOBHOM U JIOTIOJIHUTEIIbHON TUTEpaTypoil,
pecypcamu cetu MuTtepHet. Ilostamupiii pa3dop pacdyeTa HETPUBHUATBHBIX
du3nUecKux 3a1au.

JlabopatopHas pabota

IToaroroBka K 3auety u
DK3aMEHY

11 Ilepeyenb nHGOPMAITHOHHBIX TEXHOJIOT U, MCIIOJIb3yEMbIX IIPH OCYLLECTBJIEHUM
o0pa3oBaTeIbHOIO MpoLecca Mo JUCHUIIMHE, BKJIYas epevYeHb POrPpaMMHOI0
o0ecrieyeHns 1 MHGPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

Nudopmarnmonusie TEXHOJIOTUH, VCIIOJIb3yEMBIE pu OCYIIECTBIICHUU
o0pa3oBaTeNpHOTO TIpollecca IO AWCIUIUIMHE TO3BOJIIOT: OOECIEUUTh B3aMMOJICHCTBHE
MEXIy YYacTHHKaMH OOpa30BaTEbHOTO IMpoIecca, B TOM YHCJIE€ CUHXPOHHOE W (WJIN)
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ACHHXPOHHOE B3aWMOJICHCTBHE IMOCPEACTBOM ceTH MHTEpHET, B T.4. C HCIOJIb30BAHUEM
AIIEKTPOHHON HMH(POPMAIIMOHHO-00pa30BaTEIbHON Cpelbl aKaaeMuu; (UKCUPOBATh XOJ
00pa30BaTeNbHOrO MpOoIecca, Pe3yJbTaTOB MPOMEKYTOUYHOM aTTeCTAllMU MO AUCIMILIUHE U
pe3yJbTaTOB OCBOECHUsI 00Pa30BaTEIbHOM MPOrpaMMbl; OPraHU30BaTh Mpoliecc 00pa3oBaHUsA
NyTeM BHU3YyaJU3alluu H3ydaeMoil HH(OpMalMK MOCPEICTBOM HCIOJIb30BAHUS MPE3EHTALIHM,
y4eOHBIX (DUIBMOB; KOHTPOJIMPOBATH PE3yJIbTAaThl OOYUYEHHs] HAa OCHOBE KOMIIBIOTEPHOIO
TECTUPOBAHUSI.

11.1 IlepeyeHb JUIEH3MOHHOTO U CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOIO

oOecreueHusi y4eOHOI0 nmpouecca

Ne HaumenoBanue

TemaTuka

1. |Microsoft Windows

OnepanmonHasi cucTeMa

Microsoft Office (Bkmouaer Word, Excel, PowerPoint)

[TakeT 0(UCHBIX MPUIIOKESHUN

11.2 TIlepeyeHb mnpodeccHOHAIBHBIX 0a3

CIIPABOYHBIX CHCTEM

JaHHBIX

U UHPOPMAIMOHHBIX

Ne .
' HaumeHoBaHue TemaTtuka DJIeKTPOHHBIN agpec
http://www.consultant.ru
CnpaBo4YHO-TIPaBOBasi CHCTEMa OCTYII C KOMITBIOTEPOB
l. P P YHuBepcanbHas flocty P
«Koncynprantllmocy ANEKTPOHHOTO YUTAIBLHOTO 3aJ1a
oubmmorexku Apocnasckoit 'CXA
https://www.garant.ru/
NudpopmaninoHHO-TIPaBOBOI OCTYM C KOMITBIOTEPOB
2. (opman p YHuBepcanbHas flocty P
noptan «l"apaHT» ANEKTPOHHOTO YUTAIHLHOTO 3aJ1a
ounbmmorexku Apocnasckoit [CXA
https://polpred.com/
JlokanbHas ceth ApociaaBckoi
baza nannbix Polpred.com O630p I'CXA / uHnuBU Ty aTbHBIH
3. YHuBepcanbHas 9 N
CMH HEOTPaHUYEHHBIN JOCTYM U3 JTH000H
TOYKH, B KOTOPOH MMEETCs TOCTYII K
cetu IHTEpHET MO JJOTHHY ¥ TapOJII0
PedeparuBHo-
oubmmorpaduaeckas u https://www.sciencedirect.com/
4. YHuBepcanbHas
HayKoOMeTpHuuecKkasi 6a3a JaHHbIX Hocryn ¢ [P-anpeca akagemMuu
Elsevier ScienceDirect
ba3nl jaHHbBIX U34aTEIbLCTBA https://www.springernature.com/
5. . YHuBepcanbHas
SpringerNature Hoctyn ¢ [P-agpeca akagemuu
PedeparuBHas u aHanuTHUECKAs https://www.scopus.com/
6. . YHuBepcanbHas
6a3a nanubix Elsevier Scopus Joctyn ¢ [P-anpeca akagemun
https://H36.pd/
HanmonanbsHas 351€eKTpOHHAsS K npousBenenusm, nepemeamnmm B
7. 1 p YHuBepcanbHas p A » Tepetied
ouomoreka (HOB) OOIIECTBEHHOE TIOCTOSIHUE JOCTYII
CBOOO/HBII.
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Ne

' HaumeHoBaHue TemaTruka DJIeKTPOHHBIN agpec

K npousBeneHusiM, OXpaHsIeMbIM
ABTOPCKHM ITPABOM JOCTYII C
KOMITBIOTEPOB JIEKTPOHHOTO
YUTAILHOIO 3aJ1a OMOINOTEKH
Apocnasckoit [CXA
http://agris.fao.org/agris-

8. | ba3a nmanuerx AGRIS CrnenunanmsupoBanHas | search/index.do

Jloctym cBOOOTHBII

WndpopmannoHHo-cripaBovHast
cucrema «CenbCKOX0351CTBEHHAS http://www.cnshb.ru/AKDiL/
9. CrenunanusupoBaHHas "
3IIEKTpOHHAs OMOIHOTEeKa JlocTyn cBOOOAHBIIH
sHaHui» (CObu3)

11.3 Joctyn k cetu UHTEpHET

Kaxnapli oOyuaromuiics B TeYeHHE BCEro Imepuoaa oOydeHuss obecrnedeH
WHJIUBUIY TbHBIM HEOTPAaHUYEHHBIM JOCTYIIOM (yIaJICHHBIM JIOCTYIIOM) K ceTu MHTepHeT u K
AIIEKTPOHHOM MH(popManoHHo-00pa3oBarenbHoU cpene PI'BOY BO fpocnasckas [[CXA.

12 MaTtepuanbHO-TeXHH4YECKOe o0ecneyeHne 00y4eHus 0 AMCUUIIIMHE

[Io BceM Bumam y4eOHOW JEATEILHOCTH B paMKax JAUCHHUIUIMHBI «Dusukary
UCIIOJIB3YIOTCS TIOMEIICHUSI — y4eOHbIE ayJAUTOPUU [JIsi TPOBEJACHUS YUYEOHBIX 3aHSTHH,
MPETYCMOTPEHHBIX YYE€OHBIM IUTAHOM, OCHAIICHHBIE OOOpPYJIOBAHMEM M TEXHHUYECKUMU
cpeacTBamu o0ydeHus. [ToMemeHus 1 caMOCTOSITEIbHON padoThl 00YJaIOIMINUXCS OCHAIIICHBI
KOMITBIOTEPHOM TEXHHUKOM ¢ BO3MOKHOCTBIO IMOJKIIIOYCHUS K ceTH MHTEpHET B oOecreueHbl
JOCTYTIOM B JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEAY aKaJIEeMHUH.

12.1 IlnanupyeMble TMOMELICHUS /JJs TMPOBeJeHHMs BCeX BHIOB Y4YeOHOH
AeSITeJIbHOCTH

HaumeHoBaHuUe cieNUATbHBIX MOMeIeHHTH OcCHAaIIIeHHOCTH CEeNUATbHBIX MOMeIeHH i
Yueonan ayoumopus ona nposedenusn Crnenuanu3upoBaHHas MeOenb — yaeOHast ToCKa, yaeOHast
YUEOHbIX 3aHAMU meOenb.

[Tomemenue Ne 129. Texaudeckue cpencTpa o0ydeHus, HabopbI

KonmaecTBo nmocagoynbix Mect: 152. JEMOHCTPAIIMOHHOTO 000PYIOBaHUS B YI€OHO-

Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS : HaTJISITHBIX TIOCOOUI — KOMIThIOTEP

150042, SIpocnaBckas 0611, r. SpocnaBib, E6300/2Gb/160Gb/AOC — 1 mwT., MynbTHMEIHA-

TyraeBckoe mocce, 58. npoektop BenQ SP920P, akycTuueckas cucrema,
YCHUIIUTENb, TUHAMUKH, TIPOCKITUOHHBIN 3KpaH C
anektponpuBosioM ClassicLyra 366*274, mukpodoH.
[Iporpammuoe obecneuenue: Microsoft Windows,
Microsoft Office.
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HaumeHnoBaHue crieliMaJIbLHBIX NOMeEIeHHH

Ocnamennocn, cnenraJbHBIX OMelleHnil

Yueonan ayoumopus ona nposeoenusn
YUeOHbIX 3aHAmMUIL

ITomemenune Ne 308.

KonmdaecTBo mocagoyHbIx MecT: 26.
Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS :
150042, SIpocnaBckas 0611, r. SIpocnaBib,
TyTtaeBckoe mocce, 58.

Crernuanu3upoBaHHas MeOeb — yaeOHas TOCKa, yaeOHast
meOenb.

Texauveckue cpencTpa o0ydeHus, HabopbI
JI€MOHCTPAIIMOHHOTO 000PYAOBaHUS U yueOHO-
HaIJISITHBIX TIOCOOUI — HOYTOYK, TPOEKTOP, PKPaH,
MamuHa ATByna, MasTHUKH OOepOeka — 2 miT.,
buznyecKkuit MasSTHUK, YCTAaHOBKA JIJISl ONIPEAETICHUS
MOCTOSIHHOW bosbliMaHa, yCTaHOBKA JJIs ONPEAETIEHUS
MOJIEKYJISIPHBIX CBOMCTB BO3/1yXa, yCTAaHOBKA IS
oTpesieNieH s BI3KOCTH KHUAKOCTH MeTojoM CToKca,
yYCTaHOBKa sl ONpeJIeIeHUsI ToKa3aTessl annadarsl,
YCTaHOBKA JJIsl ONBITHOM MPOBEPKH YPABHEHHS
bepnynnu, usmepurenbublii MUKpockon MITB-2,
mranreHuupkyis HII-11, cexynnomep aiekTpudeckui —
5 mt., 6apomerp-anepouns BAMM-1, Tepmomerp -
50+50°C, crenap! — 4 miT.

[Iporpammuoe o6ecrnieuenue: Microsoft Windows,
Microsoft Office.

Yueonan ayoumopus ona nposedenusn
YUeOHbIX 3aHAmMUIL

ITomemenune Ne 309.

KonmdaecTBo nmocamovnHbix Mect: 16.
Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS :
150042, SIpocnaBckas 0611, r. SIpocnaBib,
TyTtaeBckoe mocce, 58.

Crnenuanu3upoBaHHas MeOenb — yaeOHas ToCKa, yaeOHast
meOenb.

Texaudeckue cpencTpa o0ydeHus, HabopbI
JI€MOHCTPAIIMOHHOTO 000PYAOBaHUS U yueOHO-
HaTJISHBIX TOCOOUN — KOMITBIOTEP, MPOEKTOP, SKPaH,
YCTaHOBKA ISl OMPEICTICHHSI ONTHYECKUX CHJI TOHKUX
JuH3, MUKpockon «buonam P-1», mukpometp 0-25,
pedpakromerp UPD-22, muxpockon MMYVY-3,
nonsipumerp CM-2, ontraeckuii mupometp OIIITAP-17,
UCTOYHUK MOCTOSTHHOTO TOoKa 12 B, aBTOTpancdopmarop
JIATP-2, mumuamnepmetp 566 250;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 nposedenusn
YUeOHbIX 3aHAmMUIL

ITomemenne Ne 313.

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

Crnernuanu3upoBaHHas MeOenb — yaeOHas ToCKa, yaeOHast
MmeOenb.

Texauveckue cpencTpa o0ydeHus, HabopbI
JEMOHCTPAIIMOHHOTO 000PYIOBaHUS B YI€OHO-
HaTJISIIHBIX TOCOOUH — KOMIIBIOTEP, MOHUTOD,
MYJIbTUMEANA-TIPOCKTOP, TPOSKIIMOHHBIN YKPaH,
yHUBEpCanbHbIM HCTOYHUK nTuTanus Y UII-2, nuoxn 2112C,
amrepmetp 3514 1+2 A — 3 ., aBomerp ABO-5M1 -2
mIT., peoctar — 3 mrT., mkad cymunabHbii 100 °C, MmocT
nocTostHHOTO ToKa E-7-4, Tepmuctop, Tepmomerp 0 — 100
°C, tpanchopmatop 4/120 B, ocrimmnorpad OSII-70,
aBToTpancopmarop JIATP-2, ycTaHOBKa /7151 IPOBEPKU
3akoHa OMa /17151 [Ieny IEPEMEHHOT0 TOKa, BOJIBTMETP
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Ocnamennocn, cnenraJbHBIX OMelleHnil

1,5+15 B — 3 ., amnepmerp 0,5+1 A, ranbBaHoMeTp,
BeIpsAMuTens BC-2M, nuon noiaynpoBogHUKoBbIN 50 A,
TepMoTapa XpOMeJb-KOIeIb — 2 MIT., JIEKTPOIeYb
CYOJI, norenumomerp KIIIT1-503, MumnBoiasTMeTp
M4213, crenabl — 5 WIT., yCTAHOBKY JIJIS1 U3yUYECHUS
3JIEMCHTOB CXEM aBTOMATHUKHU — 6 IIT., INIAKATHI — § IIT.,
creun JICO — 1 mir.

[Iporpammuoe obecneuenue: Microsoft Windows,
Microsoft Office.

Ilomeuenue ona camocmoamenvHoil padomot
ooyuarowuxcsa

ITomemenue Ne 109.

KommgecTBo mocamouasix Mect: 12.

Anpec (MECTOIOJIOKEHNE) TOMELICHHUS:
150052, SIpocnaBckast 0011., T. SIpociaib,

yi. E. Konecosoii, 70.

Crennanu3upoBaHHas MeOelnb — yueOHast MeOeTb.
TexHuueckue cpeacTBa 00y4eHHs] — KOMIBIOTEPHI
MePCOHANBHBIE — 12 IIT. C TUIEH3MOHHBIM ITPOTPAMMHBIM
o0ecrieueHneM, BbIX0JIOM B ceTh VIHTEpPHET U JIOKaJIbHYIO
CETh, TOCTYNOM K HH(POPMAIIMOHHBIM pecypcam,
3JICKTPOHHOM MH(POPMAIIMOHHO-00Pa30BaTEILHON cpeie
®I'BOY BO fpocnasckas 'CXA, k 6a3am JaHHBIX U
1H(}OpPMallMOHHO-CIPAaBOYHBIM cucTeMa. Konnuunonep —
1 mr.

[Tporpammuoe obecnieuenne — Microsoft Windows,
Microsoft Office, cnenuanu3upoBaHHOE JIUIIEH3HOHHOE U
CBOOOJHO pacrpocTpaHsIeMoe IPOrpaMMHOE
obecrnievueHne, IpeyCMOTPEHHOE B paboueii mporpamme
JICIUILIMHBI.

Ilomewenue ona camocmoamenvHo padomot
ooyuarouuxcs

ITomemenune Ne 318.

KommgectBo mocamouasix Mect: 12.

Anpec (MECTOIOJIOKEHNE) TOMELICHHUS:
150042, SIpocnaBckast 0011., T. SIpociaBib,
Tyraesckoe mocce, 58.

Crennanu3upoBaHHas MeOelnb — yueOHast MeOeb.
TexHuueckue cpeacTBa 00y4eHHUs] — KOMIBIOTEPHI
MePCOHANTBHBIE — 12 IIT. C TUIEH3UOHHBIM IPOTPAMMHBIM
o0ecrieueHneM, BbIX0JIOM B ceTh VIHTEpPHET U JIOKaJIbHYIO0
CETh, OCTYNOM K HH(POPMAIIMOHHBIM pecypcam,
3JICKTPOHHOU MH(POPMAIIMOHHO-00Pa30BaTEILHON cpeie
®I'BOY BO fpocnasckas 'CXA, k 6a3am JaHHBIX U
MH(OPMaLMOHHO-CIPABOYHBIM CHCTEMaM, KO-
npunrtep — 1 mt. Kongunuonep — 1 mr.

[Iporpammuoe obecrnieuenne — Microsoft Windows,
Microsoft Office, cnenuanu3upoBaHHOE JIUIIEH3HOHHOE U
CBOOOJHO paclpocTpaHsIeMoe IPOrpaMMHOE
obecrnieveHne, IpeyCMOTPEHHOE B paboueii mporpamme
JUCIUILIMHBI.

Ilomewenue ona camocmoamenvHoil padomot
ooyuarowuxcsa

ITomemenue Ne 341.

KommgecTBo mocagouHbIX MeCT: 6.

Anpec (MECTOIOJIOKEHNE) TOMELICHHUS:
150042, SIpocnaBckast 0011., T. SIpociaBib,
Tyraesckoe mocce, 58.

Criennanu3upoBaHHas MeOelnb — yueOHast MeOeb.
TexHuueckue cpeacTBa 00y4eHHUs] — KOMIBIOTEPHI
MEPCOHAIBHBIE — 6 MIT. C JIUIIEH3UOHHBIM IMPOTPAMMHBIM
oOecrieueHneM, BbIX0JIOM B ceTh VIHTEpPHET U JIOKaJIbHYIO0
CETh, TOCTYNIOM K HH()OPMAIIMOHHBIM pecypcam,
3JICKTPOHHOM MH(POPMAIIMOHHO-00Pa30BaTEILHON cpeie
®I'BOY BO fpocnasckas 'CXA, k 6a3am JaHHBIX U
MH(OPMaILMOHHO-CIPABOYHBIM CHCTEMaM, KO-
npuHTep — | mT., KOHAMIKMOHEP — 1 mmIT.
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HauMeHoBaHuUe clelHATbHBIX OMeIIeHUI OcHalEHHOCTh CHEeNHATbHBIX NOMelIeH Ui
[Tporpammuoe obecrnieuenne — Microsoft Windows,
Microsoft Office, cnenuanu3upoBaHHOE JTUIICH3HOHHOE U
CBOOO/IHO PacHpOCTpaHsIEMOe IPOTPaMMHOE
o0ecrieyeHue, MpeycCMOTpEeHHOE B paboueli mporpaMme

JICIUILIMHBI.

Ilomeuienue 0na xpanenus u Criermanu3upoBaHHas MeOeNb; CTEIIaKH ISl XpaHCHHS
npogunakmuyeckozo oocayycusanus y4eOHOro 000pyI0BaHMs; KOMIIBIOTED C JINLIEH3UOHHBIM
yuebH020 060pyoosanus IpOrpaMMHBIM OOecTiedeHIeM, BEIXoJ0oM B IHTEpHET U
[Tomemenus Ne 210, No 328. JIOKaJIBHYIO CETh, JOCTYNOM K HH()OPMAITMOHHBIM
Anipec (MECTOIOI0KEHNUE) TOMEIICHHUS: pecypcam, 3IeKTPOHHON HH(DOPMAITHOHHO-

150052, SIpocnaBckast 0011., T. SIpociaib, 00pa3zoBaTeNbHON Cpesie akaJeMuH, K 0a3aM JTaHHBIX U
yi. E. Konecosoii, 70. UH(POPMALIMOHHO-CITPABOYHBIM CHCTEMaM; HayIIHUKH;

CKaHEep/TIPUHTEP; CIICIMANBbHBI HHCTPYMEHT U
UHBEHTAph [T 00CITy)KUBaHUS y4eOHOTO 000pY/I0BaHUSI.
[Iporpammuoe obecrnieuenue: Microsoft Windows,

Microsoft Office.
Ilomewenue ona xpanenus u Crneunanu3upoBaHHas MeOeNb; CTeIJIaXU I XpaHEeHUs
npogunakmuueckozo 00cayiHcueanus y4eOHOT0 000pyA0BaHMS; 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 aKaZeMuu, K 0a3aM TaHHBIX U
TyTtaeBckoe mocce, 58. WH()OPMAITMOHHO-CIIPABOYHBIM CHUCTEMaM; HAYIITHUKH;

CKaHep/NIPUHTED; CIEUUANbHBIH HHCTPYMEHT U
WHBEHTAph 7151 00CTY>KUBAHUS Y4eOHOTO 000PYIOBAHUS.
[Iporpammuoe obecneuenue: Microsoft Windows,
Microsoft Office.

13 Opranmnsauusi 00pa3oBaTeJILHOI0 MPOoIEcca AJIsi HHBAJIHUIOB U JIMII C
OrPAHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

OOyuenue mo nucuurnHe « DU3UKaY JTUI OTHOCSIIUXCS K KATETOPUH WHBAITUIOB U JIAIT
C OTPAaHWYCHHBIMH BO3MOXXHOCTSIMU 3JI0POBBSI OCYIIECTBIISICTCS C YYE€TOM OCOOEHHOCTEH
NICUX0(PU3NYECKOTO Pa3BUTHS, MHIUBUTYATBHBIX BOBMOXXHOCTEH M COCTOSIHHSI 3/TOPOBbSI TAKHUX
00yJaromMXcs.

B cnyyae BO3HUKHOBEHHS HEOOXOAMMOCTH OOYYCHHS JIUI[ C OrpPaHUYCHHBIMU
BO3MOJKHOCTSIMH 37I0POBbSI B By3€ MPEAYCMATPUBACTCS CO3JIaHHUE CIEIUAIbHBIX YCIOBHUH,
BKJTFOYAIONTUX B CEOS MCIOJIb30BAaHUE CICIIUATBHBIX 00pa30BaTCIIBHBIX MPOTPaMM, METOJIOB
BOCITUTAHUSA, MTUJAKTHYECKUX MaTepUaJiOB, CIENUATbHBIX TEXHUYECKUX CPEACTB OOYyUYCHUS
KOJUICKTUBHOTO M WHJIUBHUAYaJbHOTO TOJb30BAaHMS, MPEAOCTABICHUE YCIyT aCCHUCTEHTa
(TOMOITHUKA), OKAa3bIBAIONIETO OOYYaAIOIMMUMCS HEOOXOIUMYI0 TEXHHUYECKYI) IOMOIIIb,
MPOBEJICHUE TPYIIOBBIX W WHIWBUIYAIbHBIX KOPPEKIIMOHHBIX 3aHATUH, oOecreyueHue
J0CTyTia B 37aHUS By3a W JIPYyTHE YCIOBUS, 0€3 KOTOPHIX HEBO3MOXKHO WIIA 3aTPyIHEHO
OCBOCHHE 00pa30BaTEIbHBIX MPOTPaMM OOYHAIOIIUMUCS C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU
3I0POBBS.
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[lpy momyyeHun BbICHIETO O0Opa3oBaHMs OOYYAIOUIMMCS C OTPaHHYCHHBIMHU
BO3MOYKHOCTSIMU  37I0POBbSI  MIPEOCTABISIFOTCS O€CIUIaTHO ydeOHas jurTeparypa, IpH
HEOOXOJUMOCTH — YCIIYTH CypAOINEpeBOAYMKOB M TH(]IOCYypaonepeBoaunkoB. C ydeTom
0CcOOBIX MOTpeOHOCTEH OO0y4aroUuMMCsl C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS
o0ecrieuynBaeTCs MPeAOCTaBICHUE YICOHBIX, JICKIIMOHHBIX MAaTEPUAIIOB B AJICKTPOHHOM BHJIE.
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JlonoJiHeHUsI U H3MEHeHHsl K padoyei nporpaMme A1 CUHIIHHbI
nepuoja ooyuyenus: 2020 — 2025 yuednbie roga

Buecennble uzmenenus Ha 2020/2021 y4eOHbIi 101

B pabouyio mporpaMmy JAMCLHHUILIAHbI

Duzuxa

HauMeHoB6aHue Oucuumunbz

BHOCHATCH CJIeAyoluMe H3MEHEHUA U TOMOTHECHU I

JaTa, Homep

obecrneyeHus 1
UH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM:
11.1 Iepeuenn
JIMLIEH3UOHHOTO U

00pa3oBaTeIbHOTO MpolLiecca 1o
JMCLMTUTHHE

NpPOTOKOJIa
Jarta, Homep 3aceaHust yueOHo-
NMPOTOKOJIA MeTOANYeCKOi
Ne 3aceaHusA KOMHMCCHH,
Paszpgen N3mMeHeHUs1 M JOTIOJHEHUSA
n/n kadeapsbi, BH3a Mpejaceaareis
BH3a 3aBeyI0ero y4eOHOo-
Kageapoi MEeTOAHYeCKOM
KOMMCCHH
dakyabTeTra
1 |8. INepeuenb ocHOBHO#M 1 | OGHOBJIEH NepeyueHb OCHOBHOM 25.08.2020 r. 27.08.2020 r.
JIOTIOJIHUTEIbHOM JIOTIOJIHUTENIbHOM yueOHOM IMporokon Ne 12 ITporokon Ne 11
yueOHOI JUTepaTyphbl, JIUTEPATYyPbl, HEOOXOMMOM 1Sl S 5
HEOOXO0JUMOM J1sl pean3ainu 06pasoBaTebHOM ///’ 3 ;( k¢
OCBOCHHMSI AUCLMIUIMHBI | IPOrpamMMbl " (neonucs) (noonucs)
2 |9. Ilepeuens pecypcoB OGHOBJIEH NEpPEeYEHb
MH(OPMALHOHHO- PEeKOMEHAYEMbIX HHTEPHET-
TeJIeKOMMYHUKALIMOHHOI | caliTOB, HEOOXOAMMBIX TSt 25.08.2020 . 27.08.2020 .
cetu MurepHer: peanu3aiiu 06pazoBaTebHOMI [Tporokon Ne 12 H T\OKOH Ne 11
9.2 [epeuensb MpOrpamMMbl / ) //'f %~
— V4
A (nednucy) “(noonuce)
WHTEPHET-CAiTOB MO
JUCLMIIIMHE
3 |11. Ilepeuenn BHeceHbl H3MEHEHHUS B COCTaB
MH(POPMALMOHHBIX JIMLEH3MOHHOTO U CBOOOAHO
TEXHOJIOT U, pacrnpocTpaHseMoro
MCIIOJIb3Y€MBIX NIPH MPOrpaMMHOr0 00ECTICYEHHUS.
OCYLLIECTBJICHUH OOGHOBJIEH NIEpPEUEHb
00pa3zoBaTenbHOTO npodeccuoHabHbIX 6a3 JaHHBIX U 25.08.2020 r. 27.08.2020 r.
npoiecca rno MH(OPMALIMOHHBIX CITPABOUHbBIX [Iporokosn Ne 12 [Tporokon Ne 11
JUCLMILIMHE, BKJIIOYasi | CUCTEM, UCIIONIb3yEMBIX IPH //A e ,/ . 7)
niepeyeHb MPOrpaMMHOrO | OCY LIIECTBIIEHUH T hoonies) o)




Hdarta, Homep

NpoTOKOJIa
JlaTa, Homep 3aceJaHus y4eOHO-
NpoOTOKOJIa METOANYECKOH
Ne 3acelaHus KOMHMCCHH,
Paszgen HN3meHeHus1 M JONOJTHEHUSI
n/n kageapsol, BU3a mpeacenareis
BH3a 3aBe/1yI0LIEro y4eOHo-
kadeapoit METOAUYECKOM
KOMMCCHH
dbaxkyabTeTa
cBOOOAHO
pacnpoCcTpaHsieMoro
NpOrpamMMHOro
obecrneueHus: yueOHOro
npouecca
11.2 IlepeueHns
npodeccuoHabHbIX 6a3
JIQHHBIX U
UH(OPMAILMOHHBIX
CIpaBOYHBIX CUCTEM
4 |12. MarepuanbHo- OGHOBJIEH NEPEYEHb
TEXHUYECKOE MaTepHabHO-TEXHUYECKOrO
obecneuenue obyuenus |obecneyeHus, HeOOXOAMMOro Jist 25.08.2020 r. 27.08.2020 .
10 JUCLHUIUIMHE peanu3aiuu 06pa3oBaTebHOM ITporoxon Nﬁ 12 [Tporokon Ne 11
12.1 ITnanupyemsie NpOrpamMmMbl 7 / ] """S %
noMeLleHus AJis Lo 4 éama y i

NpOBEAEHUs BCEX BUIOB
y4YeOHOM NesITebHOCTH




JlonmoiHeHHUsI 1 M3MeHeHHsl K padoueil mporpaMmmMe JHCHHIIHHBI
nepuoa ooyyenus: 2020 — 2025 yyedHbIe roaa

Buecennbie u3meHeHus Ha 2021/2022 y4yeOHbIN rof

B paGouyo nporpaMmy AUCHHUTLTHHBI

b1.0.10 « Dusuxay

Hunoexc oucyuniunvl « Haumenoeanue oucyuniunel»

BHOCSTCA CJIeAYIOIHUE UBMCHECHHUS U JONNOTHCHHUS

Jara, Homep

aKaJIeMHYECKMX YacoB U BUI0B
yueOHBIX 3aHATHIT» paboyeii
IpOrpaMMbl JJUCLIMIUIMHBI B rpade
«KonrakrHas paboTa npu
MPOBEJCHUH YUeOHBIX 3aHATUI»
nobGasinena rpada «B T.4. B popme
NPAKTHYECKOI MOJrOTOBKU Y

NPOTOKOJIA
3acefaHus y4eOHo-
Jara, Homep o
MeTOoHYecKOii
NPOTOKO0JIA
Ne KOMMCCHH,
Pasnen H3meHeHus ¥ JONOJHEHHS 3acenaHust kKagenpnl,
n/n BH3a NpeaceaaTes
BH3a 3aBeAYIOLIET0
kadeapoi BSOS
MeTOAHYECKOIH
KOMHCCHH
¢akyabTera
1 |4. CtpykTypa Ha ocHoBaHuM npHKaza
JUCLUIIIUHBI U Muno6pHayku Poccuu u
pacnpeneiieHue ee Munnpocseuienust Poccun ot
TPYI0EMKOCTH (Ha 05.08.2020 r. Ne 885/390 «O 01.09.2021 r. 01.09.2021 r.
OJIHOI'O oﬁyqammerocﬂ) HpaKTl/lquKOﬁ MoAroTOBKE npOTOFOH NQ ! HPOTOKO N9 1
o0yyaroiuxcs» B TabIMIy o &
T 4 727 -
paznena 4 pabouyeii mporpamMmbl Crloonuce)” Tnoicn)
JUUCLMIUIMHBI BKJIFOUEHA CTPOKA «B
TOM uHciie B (popMe NpaKTHYECKOit
TIOJITOTOBKH»
2 |5. Conepxanue Ha ocHoBanuu npukasa
JIACLIMTIITUHBI Muno6pHayku Poccuu u
Munnpocseienust Poccuu ot
05.08.2020 r. Ne 885/390 «O
NPAKTHUYECKOH MOArOTOBKE
o0yHarommuxcs»:
— B Tabsmiue 1. 5.1 «Conepxanue
JCIUATLTHHDI, 01.09.2021 r. 01.09.2021 r.
CTPYKTYpPHPOBAaHHOE 10 TeMaM [Tporokosn Ne | [Tporogesn Ne |
(paznenam) ¢ ykazaHueMm ) 2, / =
#o7
OTBEJICHHOTO Ha HUX KOJINYECTBA oot e




JdaTa, Homep

NpPOTOKOJIA
JlaTa, HOMep 3acefaHus yqeﬁilo-
MeTOAHYeCKO¥i
Ne fporoicoa KOMHCCHH
Paznen N3meHeHnust 1 JONOTHEHHUS 3acefaHus Kadeapsl, ’
n/n BH3a NpeaceaaTesis
BH3a 3aBeAYIOIIEro
kadeapoii PUEOHG .
MeTOHYeCKOoii
KOMHCCHH
pakyabTera
3 |8. Ilepeuenb ocHOBHOM 1 | OGHOBIIEH NepeyeHb OCHOBHOM 1 01.09.2021 r. 01.09.2021 r.
JIOTIOJTHUTENBHOM JIOTIOJIHUTEINIbHOM yueOHOM Iporokon No | Iporokon Ne |
yueOHOM nureparypsl, JIUTEPATYPbl, HEOOXOAMMOM 1S _
HeoOXoauMoi s peanu3anuu 00pa3oBaresbHOM /(‘)
OCBOCHHUS JUCLMIUIMHBI | TPOrpaMMbl ~Anogntice) (noomucy)
4 |9. IlepeueHb pecypcoB 9.2 IlepeueHb peKOMEH 1y EMbIX
MH(pOPMAILIHOHHO- UHTEPHET-CAlTOB MO AUCLUIIIMHE. 01.09.2021 r. 01.09.2021 r.
TEJIEKOMMYHUKaMOHHOH | OOHOBJIEH nepeyueHb Ipotokon Ne 1 ITpotoxon Ne 1
cetu MiHTEpHeT PEKOMEH/1yEeMbIX HHTEPHET-
caiiToB, HEOOXOJUMBIX JIsl M 4225 2/‘
peanu3aiuu 06pa3oBaTebHOI (ngonucs) - (nvonucv)
POrpamMMmbl
5 |11. ITepeuenb 11.2 INepeyenn
MH(OPMAIIMOHHBIX npodeccroHaIbHbIX 0a3 JaHHBIX U
TEXHOJIOTUH, UH(OPMALIMOHHBIX CIPABOYHbBIX
UCMOJIb3yEMbIX IPU CHCTEM.
OCYLIECTBIEHUH OO6HoBINEH nepeyeHb 01.09.2021 r. 01.09.2021 .
00pa3oBaTebHOrO npodeccuonanbHbIX 6a3 aannbix |  [1poTokos Ne | [TpoToxon Ne 1
npoiiecca no MH(OPMALIMOHHBIX CITPABOYHBIX ﬁ/ %7
JUCLMIIMHE, BKJIIOYAsl | CUCTEM, UCTIONIb3YEMBIX TIPH (onuce) -~
nepeyeHb MPOrpaMMHOTIO | OCYIIECTBICHHH
obecnieyeHust U o0pazoBarebHOrO npolecca Mo
MH(OPMALIMOHHBIX JUCLUIITMHE
CIPABOYHbIX CUCTEM
6 | 12. MatepuanbHo- 12.1 TIlnaHupyemble NOMELICHHUS
TEXHUYECKOe JUIsl  TIpPOBEJIEHUS] BCEX BHJIOB
01.09.2021 r. 01.09.2021 r.

obecnieyeHue o0yUyeHus
N0 AUCLMIUIHHE

yueOHOM NeATENIBHOCTH.
OOHOBJIEH NIEpEYEHb
MaTepHalIbHO-TEXHUYECKOT0
ob0ecrnieyeHus, HEOOXOUMOIO JJIsl
peanu3ainuu 00pa3oBaTebHOM
NpOrpamMmMbl

[Tporokon Ne 1

[Tporokon Ne 1

P,

(mE;ucb)




MuHHCTEpPCTBO cenbCKoro xo3siicta Poccuiickoit denepanuu
denepanbHOE rocyiapCcTBEHHOE OIO/IKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICLIEr0 00pa30BaHuUs
«SIpocnaBckasi rocy1apCTBEHHAs CEJIbCKOXO3IMCTBEHHAs aKaIEMHI»

. YTBEPXJAIO
HepBbln MPOPEKTOP
yocnaBckas ['CXA,
2% B.B. Mopo3os
«0‘[’»/ ceHTﬂGpﬂ 2021 r.

,y';“‘

AHHOTAIIAS PABOYEMN HPOFPAMMIBI JII/ICI.II/IHJII/IHI)I

b1.0.10 « @uzuka»
Hnoexc oucyunnunsl « Haumenosanue oucyuniutol »
Koa u HanpaB/ieHHe NOATOTOBKH 35.03.06 Aepounicenepus
HanpasiaenHocTs (HpopHIIb) Mawuner u 0bopydosanue 6 azpobusrece
KBanuduxanus baxanasp
dopma 00yueHHs 3a04Has
I'ox HayaJia NOATOTOBKH 2020
DakyJabTeT UHOICeHePHbLU
Brinyckarnomas xageapa Mexanusayust ceibCKoXo35UCm8eHH020 NPOU3B0OCMEA
Kageapa-paszpaboTuuk Onexkmpuguxayust
O0beM NHCHHILIHHBI, 4. / 3.€. 324/9
®opMa KOHTPOJIS (IPOMEKYTOYHASI ATTECTAL M) 3auem, K3ameH
Jlexan
UHXKEHEPHOro (paKyJibTeTa /g‘—UwN/ K.M.H., OOYeHm [Ilemrynosa E.B.
(noonuce) ~ (yuénas cmenenn, 36anue)
[Ipencenarens YMK 4// K.N.H. Ananbu ['.E.
(noonucv) (yuénas cmenenu, 36anue)
3aBeyronuit .
BBIITy CKaromei kadeapoit /Zt’w# K.M.H., 00YeHm [llemynosa E.B.
(noonucvw) 3 (yuénas cmeneHy, 36anue)

Spocnasinb, 2021 r.



Jlexun —

JlaGopaTopHblie 3aHITHS —

20 u.
20

4.

CamocrositenpHas pabota— 277,50 u.

Jlncuurinaa

MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbI:

porpaMmbl OakanaBpuara.

«Duzukay

OTHOCUTCS K 00s3aTeIbHOM YacTH O6paBOBaTCHBHOﬁ

JucuuniauHa HanpasJieHa Ha GOPMHUPOBaHMeE CJIeIYIOIIUX KOMIIeTeHIUM:

- OGIIICHPO(I)GCCI/IOHaJIBHbIe KOMIIETCHIIMA 1 HHINKATOPLI UX JOCTUKCHHUA

THIIOBBIC 331241
npodeccuoHaTEHOM
JIeITeIbHOCTH Ha
OCHOBE 3HaAHHUK
OCHOBHEIX 3aKOHOB
MaTeMaTHYECKUX U
©CTECTBEHHBIX HAYK C
MIPUMCHCHUEM
nHpopMannoHHO-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTHHA

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, CCTCCTBCHHOHAYYHBIX 1
O6H.[erOCl)CCCI/IOHaHBHBIX JUCIIUIIINH, HEOOXOIUMBIX JIJIs pe€uICHnA TUIIOBBIX 3a4a49 B

00JIaCTH arpoOuHKCHEPUHU

OCHOBHEBIE (PU3UIECKUE
SIBJICHHS] © OCHOBHBIE
3aKOHBI (PU3UKH; TPAHULIBI
NIPUMEHUMOCTH 3aKOHOB
(bU3UKH; TPIMEHEHUE
3aKOHOB (DU3UKH B
BO)KHEHIIMX MPAKTHYECKUX
MIPUIIOKEHUSIX; OCHOBHBIE
(buU3NIECKHe BEIUYUHBI H
¢u3nIeckrne KOHCTAHTHI,
UX ONpeJeeHNe, CMBICI,
CIOCcO0BI U SIMHHIIBI KX
U3MEpeHHUS

COCTaBJIATh M PEIIaTh
ypaBHEHHSA
3IEeKTPOMAarHUTHBIX NOJeH B
SNEKTPUUECKUX LETAX U
3IEKTPOTEXHUUECKUX
YCTPOUCTBAX; OMHUCHIBATH
NPUHLUIIBI PabOTHI
3IEKTPOTEXHUUECKUX
YCTPOMICTB

OCHOBHBIC (pr3UIECKUe
SBJICHUSI 1 OCHOBHBIC
3aKOHbI (PU3UKH; IPAHUIIBI
NPUMEHUMOCTH 3aKOHOB
(U3MKY; NpUMEHEHNE
3aKOHOB (PU3UKH B
BKHEUIINX
NPaKTHYECKUX
TIPUIOKCHUSX; OCHOBHBIC
(u3HUECKHe BETUIHHBI U
(hm3nIecKre KOHCTaHTHI,
UX OIpE/eIeHNE, CMBICI,
CIIOCOOBI ¥ €AMHUIIBI UX
U3MEPEHUs

OIIK-1.2.

I/ICHOJ’IL?)YCT 3HaHUSA OCHOBHBIX 3aKOHOB MaTCMAaTUYCCKUX U €CTCCTBCHHBIX HAYK I
peuICHUA CTaHAAPTHBIX 3a4a4 B arpOUHKCHEPUN

(dbyHIaMeHTaIbHBIC
(u3nYeCKUe OMBITHI U UX
POJIb B Pa3BUTHU HAYKH;
HA3HAYCHHUE U TPUHIIMIIBI
JEUCTBUS BAXKHEHIIINX
¢usngeckux mpudOpoB

paboratb ¢ npubopamu u
000pyIOBaHUEM
COBpEMEHHOH (pu3nvecKon
J1a00paTOPHH; UCIIOIB30BATh
Pa3INYHbIE METOAUKH
(hU3MIeCKUX U3MEPeHHH 1
00paboTkn
9KCIIEPHUMEHTAIBHBIX
JaHHBIX; UCIIOJIB30BaTh
METOMBI aleKBaTHOTO
(usnveckoro u
MaTe€MaTH4YECCKOI'O
MOJICTIMPOBAHUS, & TAKXKE
MNPpUMCHATH MCTOJbI (1)1/131/11(0-
MaTeMaTHYECKOT0 aHah3a K
PCHICHUTIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX H
TEXHUYECKHUX MPpoOIIeM

HaBbIKaAMU MPABUILHON
9KCIUTyaTallil OCHOBHBIX
npubopoB 1
00opymoBaHus
COBPEMEHHOH (pr3niecKoi
nabopaTopun; HaBEIKAMHU
00paboTku u
HMHTEPIIPETHPOBAHUS
pe3yIbTaToOB (PU3MUECKOTO
9KCIIEPUMEHTA; HaBBIKAMH
UCIIOJIb30BAaHHSI METO/IOB
¢usnyeckoro
MO/ICJIMPOBAHUS B
UHXCHEPHOU ITPAKTUKE




Kpatkoe conep:kanue TuCHUTIHHBI:

Mexanuka. TepMoarHaMUKa U MOJIEKYJIsIpHas (u3HKa. DIEKTPUUYECTBO U MarHETH3M.
Konebanus u Bonubl. KBantoBas ¢usuka. SAnepHas ¢pusuka. Gusndeckas KapTuHa MUPA.
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