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[Tpu pa3pabotke pabouyeit mporpammsl AucuuILInHbl (nanee — PI1/1) «Dusukay B OCHOBY MOJIOXKEHBI:

1. ®epepanbHblii rocylapcTBeHHbI oOpa3oBaTenbHbIi CTaHAAPT Bbicuiero oOpa3oBaHMs — OakajaBpuaT IO
HamnpasiieHuIo noarotoBku 35.03.06 ArpounxeHepus, yTBepXXICHHbIM NpHka3oM MuHoOpHayku oT 23 aBrycta 2017 r.
Ne 813, ¢ u3MeHeHHsAMH, BHECEHHBIMHU TpHKka3aMi MuHoOpHayku ot 26 HosiOpa 2020 r. Ne 1456, ot 8 pespans 2021 r.
Ne 83, ot 19 urons 2022 r. Ne 662, ot 27 depans 2023 r. Ne 208;

2. [Npuka3 MuHUCTEpCTBA HayKH M Bbiciiero obpasoBanus Poccuiickoii @enepauun ot 08.02.2021 r. Ne 83 «O
BHECEHMHM W3MEHEHWH B (enepaibHble rocyaapcTBEHHble 0oOpa3oBaTesbHble CTAaHAApThl BbICLIEro 0Opa3oBaHHs —
OaxanaBpuar Mo HarpapJIeHUSAM MOJTOTOBKUY;

3. [lpuka3 MuHHCTEpCTBA HAyKH U BbiclIero oopasoBanus Poccuiickoii @enepaunu ot 26 Hos6ps 2020 r. Ne 1456
«O BHeceHHH U3MEHEHHI B (efiepalibHble rOCyJapCTBEHHbIE 00pa3oBaTeNibHble CTAHAAPTHI BhICLIEr0 00pa3oBaHUs»;

4. lpuka3z MuHHCTEPCTBa TpyJa U colMabHOM 3auThl Poccuiickoit @enepatuu ot 02.09.2020 r. Ne 5551 «O6
yTBEpXAEeHUH NMpodeccHoHaIbHOTO ctanapTa «CrienraiiucT B 00J1aCTH MeXaHHU3allluK CeJIbCKOT0 X03sHCTBaY;

5. [puka3 MuHucTepcTBa Tpyaa U counanbHOi 3amuTel Poccuiickoit ®enepaunn ot 08.09.2014 r. Ne 6161 «O6
YTBEpXXIAEHUH NMPOodecCHOHANBHOrO cTanaapra « CnennantucT Mo JOrMCTHKE Ha TPaHCIIOpTey;

6. YueOHbIi MaH mo HampaBieHHIO NOAroToBku 35.03.06 ArpouHxkeHepus, HaNpaBI€HHOCTb (MPOQHIIb)
«Opranuzanus obcnykuBaHus TpaHcropta U Joructika B AIIK», omobpen VYuyenbim cosetom ®PI'BOY BO
«SApocnasckuit TAY» 4 mapra 2024 r. (npotokos Ne 2). [Tepuon obyuenus: 2024 — 2029 rr.
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COJIEP)KAHUE PABOYEN MIPOT'PAMMBI JTUCHUILJIAHBI

No HaunmenoBanue pasnena (moapasjena) Crp.
1 [{enb 1 3aaa41 OCBOCHUS JUCHUTLIAHBI 5
2 [lepedenb miIaHUPYEMbIX pPe3yJIbTaTOB 00YUYEHUS MO TUCHHUILIIUHE,
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 OTHOTO
00yuaromierocs) 7
5 ConeprkaHue JUCLUTUIAHBI 8
5.1  CopepxaHue AUCIUIUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (paszienam) C
YKa3aHHEM OTBEJEHHOI'O Ha HUX KOJIMYECTBA 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 AUCIUTUIMHE 10
6.1  Bunsl camocrositenbHOM padoThl oOy4darommxcs (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 UHBIE MaTepUaiibl, 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 Tunossle 3a1aHusl 1151 TPOBEICHUS MPOMEXYTOUHON aTTECTalluu (3a4eTa,
AK3aMeHa) 22
7.4  Meroanueckue MaTepualbl, ONPEASISIONINE NPOLETyPbl OLICHUBAHUS 3HAHUI,

YMEHUH, HABBIKOB, XapaKTePU3YIOIIMX ATabl POPMUPOBAHUS KOMITETEHIUN

37



No HaunmeHoBanue paszena (mojgpaszena) Crp.

8 [lepeueHb OCHOBHOM U JIOMOJTHUTEIBLHON YUeOHOM JTUTEpaTypbl, HEOOXOIUMOMN

JUIsL OCBOEHMSI TUCLUTUINHBI 39
8.1  OcnHoBHas yueOHas TUTEpaTypa 39
8.2  JlonmosiHuTENbHAsA yueOHAas JIUTEpaTypa 39
9 ITepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON CETH

NuTepuer 40
9.1 IlepedeHb 37€KTPOHHO-OUOINOTEYHBIX CUCTEM 40
9.2  IlepeueHb peKOMEHyEMbIX HHTEPHET-CAUTOB 10 TUCLUILUIMHE 40
10  Meronuyeckue ykazaHus AJsi 00yUaroIUXCs M0 OCBOCHHUIO TUCHUTIIHHBI 41
11 ITepeueHp MHPOPMALTMOHHBIX TEXHOJIOTHM, HCIIOJIB3YEMBIX IIPU

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOLIecca MO JUCIUILTUHE, BKIIOYAs

nepeyeHb NporpaMMHOro odecredeHust U HHHOPMALMOHHBIX CIIPABOYHBIX

CUCTEM 42
11.1 IlepedeHb NMLIEH3MOHHOTO U CBOOOJHO PAaCHpPOCTPAHAEMOT0 MPOrPaMMHOIO

obecrnieyeHus yuyeOHOro mmpoiiecca 42
11.2 Ilepedens mpodeccnoHaTIbHBIX 0a3 TaHHBIX U HHPOPMAIIMOHHBIX CIPABOYHbBIX

CUCTEM 42
11.3  Hoctyn k cetu IHTEpHET 43
12 MarepuanbHO-TEXHUUYECKOE OOecreueHrue 00yueHus N0 AUCLUITIIMHE 43
13 Opranuzanusi 00pa3oBaTEIbHOTO MpoIecca sl UL C OTPaHUYECHHBIMU

BO3MOXKHOCTSIMH 37I0POBbSI 44

[Tpunoxenus

[Tpunoxenue 1. JIuct nonosHeHni 1 U3MEHEHUH K pabodeit mporpaMme
JVCLUTUIAHBI

[Tpunoxenue 2. AHHOTaIMs pabodeit MpOrpaMmbl JUCITUTUTHHBI



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:

— M3yYEHHE 3aKOHOB OKPYXAIOIEr0 MUPa B UX B3aUMOCBSI3U;

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

— (opMHpOBaHME HABBIKOB MO NMPUMEHEHUIO MOJOXKEHUN (PYHIaMEHTATbHON (PU3MKH K
IPaMOTHOMY HAy4YHOMY aHaJIM3y CUTYyalllil, C KOTOPbIMU CIELHAIUCTY MPUXOIUTCS
CTAJIKUBATHCS MPU CO3JAHUU HOBOM TEXHUKH U HOBBIX TEXHOJIOTHIA;

— OCBOEHHME OCHOBHBIX (PM3MUYECKUX TEOPUH, MO3BOJISIOUINX OMUCATH SIBJICHUS B IPUPOIE,
U TpENesoB MPUMEHUMOCTH O3THUX TEOPHM JUIsl PELIEHHS] COBPEMEHHBIX U
MEPCIEKTUBHBIX TEXHOJIOTUYECKUX 3a/aY;

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

— O3HaKOMJICHHE 00Y4YarOIUXCsl C UCTOPUEH U JIOTUKON pa3BUTHsI (PU3MKU U OCHOBHBIX €€
OTKPBITHM.

2 IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 0 IMCHUIIJINHE, COOTHECEHHBIX C
IUVIAHMPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeIbHOI MPOrPaMMBbI

N3yuenne maHHOW MWCHMIUIMHBI HAMpPaBIIEHO Ha (OPMHUPOBAHHE y OOYUAIOIIUXCS
cneayronux oduienpodeccruonanbubix komnerenuuii (OTIK-1.1, OIIK-1.2):



2.1 O6menpogeccuoHATbHBIE KOMIIETEHIIUN U MHAUKATOPHI UX JOCTHKEHUS

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

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

ﬂeMOHC’I‘pI/IpyeT 3HAaHUC OCHOBHBIX 3aKOHOB MATEMATUYCCKUX, CCTCCTBCHHOHAYYHbIX 1 06H1€Hp0(1)eCCI/IOHaJ'IbHI)IX

JUCIUIIIINH, HGO6XOI[I/IMBIX JUIA pCIICHUA TUITOBBIX 3a/1a4 B obyactu ArPOMHKCHE

pHUHn

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

00BSICHUTE OCHOBHBIE HAOJIIOaEMBIE
TIPUPOJIHBIC  TEXHOTCHHBIE SIBJICHUS U
a3 ekt ¢ mo3unuii GpyHIaMEHTATBHBIX
(u3HUECKUX B3aUMOJICHCTBHIA;
HCTOJIKOBBIBATh CMBICIT (DH3UUECKHUX
BEJIMYUH U [MOHSATUI; 3aIIUCLIBATE
ypaBHCHHUS JJ1s1 (PU3UUCCKUX BEITHMYUH B
cucteme CU

HaBBIKAMH UCIIOJIL30BAHUS
OCHOBHBIX 00IIEePU3MIECKUX
3aKOHOB Y TIPUHIIMITOB B BaXKHEHUIITHX
MPAaKTUYECKHUX MPIIOKCHHSX
HABBIKAMH TIPUMEHEHUS] OCHOBHBIX
METOJIOB (PU3UKO-MATEMATHUECKOTO
aHamu3a sl PeIICHUs
€CTECTBCHHOHAYYHBIX 3a/1a4

OIIK-1.2.

HCHOJ’IL3yeT 3HaHUSA OCHOBHBIX 3aKOHOB MaTCMAaTUYCCKUX U €CTCCTBCHHBIX HAYK JId PCUICHUSA CTAHAAPTHBIX 3a1a4 B

ArpOMHXKXCHCPpUHU

(dyHnamMeHTanbHbIe GU3MYeCKHe
OIIBITHI ¥ UX POJIb B Pa3BUTUH HAYKH;
Ha3HaYeHUE ¥ NPUHIMIBI JeHCTBHS
BOKHEHIIINX (PUBNIECKUX MMPUOOPOB

paboratk ¢ npudopamu u
000pyI0BaHHEM COBPEMEHHOMN
(usnueckoit madopaTopum;
HCIIOJIb30BaTh PA3IMYHbIC METOUKH
(m3HUecKUX H3MEPEHUH U 00pabOTKH
9KCTIEPUMEHTAIBHBIX JIAHHBIX;
HCIIOJIhb30BaTh METO/IBI A/IEKBATHOTO
(bU3MYECKOTO U MATEMATHIECKOTO
MO/JICTIMPOBAHMS, & TAKXKE IPUMEHSTh
METOAbI (1)H3I/IKO-MaTeMaTI/I‘IeCKOFO
aHaJIM3a K PEICHUI0 KOHKPETHBIX
C€CTCCTBCHHOHAYYHBIX U TEXHUYCCKUX
po0eM

HaBBIKAMU MPABUILHOU
SKCIUTyaTalliil OCHOBHBIX ITPHOOPOB
1 000pYyIOBaHUS COBPEMEHHOM
(usmueckoit abopaTopum;
HaBBIKAaMHU 00pabOTKH H
WHTEPIPETHPOBAHUS PE3yTBTATOB
(hM3NIECKOTO IKCIICPUMEHTA;
HaBbIKAMU MCIOJIb30BAHUS METO/IOB
(pU3MYECKOTO MOJIETTMPOBAHHS B
UHXCHEPHOM IIPAKTUKE




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

MporpamMmsbl OakajiaBpuara.

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

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

4acoB 4acoB 4acoB

1. KonrakTHasi padoTa npu nNpoBeeHUN Y4eOHBIX 3aHITHIi, BCero 27,80 17,20 10,60

(Jlex + Jlab + Ilp + KCP)

B TOM YHCJIE:

Jlexnmonnskie 3ansrtus (Jlek) 12,00 8,00 4,00

JlabopaTtopHsie 3ausaTus (Jlab) 14,00 8,00 6,00

[Tpaktraeckue 3anstus (1lp) - — -

[IpoBenenne KoHCYIpTauui Mo yuebnoi aucuuminae (KCP) 1,80 1,20 0,60

2. CamocrosiTebHas padoTa, Beero (CP + xoumpoin) 292,70 198,60 94,10

B TOM YHCIIE:

CamocrosTenbHas paboTa IPH BRITOITHEHUH pacdeTHO-TpadudecKoi

paboThl, THIIOBOTO pacueTa, pedepaTa, KOHTPOIBLHOH paboThL, 3cce U

J1p. — - —

CamocrosTenbHasi padoTa IIPH BBHITOJTHEHUH KyPCOBOM PaOOThI

(mpoekTa) - — -

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

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

[Tpoune BUIBI CAMOCTOSITEITEHOW PaOOTHI (IMTOJIrOTOBKA K JICKITHSIM,

J1a00paTOPHBIM, MPAKTHIESCKUM 3aHSITHSIM) 283,20 194,80 88,40

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 TUCHUILUIMHBI B Yacax: 324 216 108

B TOM 4Hclie B GopMe MPaKTHIeCKO# MOrOTOBKU — — —

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




5 Conepxanue TUCUMILTHHBI

5.1 Copep:xanne IUCHMILUIMHBI, CTPYKTYPHMPOBaHHOEe MO TeMaM (pa3aejaMm) C
YKa3aHHeM OTBEJACHHOI0 HAa HMX KOJMYECTBA aKaJeMHYECKHUX YacOB M BHI0B y4eOHBIX
3aHATHH

© Buabl yueOHoi padoThl H HX TPYAOEMKOCTh, YAChI
= =
HauMeHOBaHHue U coep:KaHMe pasgeia g E KoHTakTHas paﬁoTa npu . CamMmocTofTe/Ib-
« | JAMCHMIUIMHBI (MepeYeHb AMIAKTHYECKHX 2o HPOBeIeHHH YIeOHBIX 3aHSTHI Hasi paboTa g
qz eIMHMII: pACCMATPUBAEMBIX MOATEM, § z B T.4. B g
g BOIPOCOB) g E a1l ap |l m ¢dopme KcP | cp Kon- g
> NMpaKTH4. TPOJIb S
- MO/TOT. A
1 |BsencHue OIIK-1 | 1,00 | - — — 0,10 | 6,80 — 7,90
2 | MexaHuka OIIK-1 | 3,00 | 4,00 | — — 0,50 | 80,00 — 87,50
Kunemamuxa 0,50 1,00 | — — 0,10 | 10,00 — 11,60
Junamuka 0,50 | 1,00 | — — 0,10 | 10,00 — 11,60
Momenm umnynvca 0,25 — — — 0,05 | 10,00 — 10,30
3axonvt Kennepa 0,25 — — — 0,05 | 10,00 — 10,30
Dnepeus 0,50 — — — 0,05 | 10,00 — 10,55
Jlunamuka spawamensbnoco 08udiCcens 0,50 2,00 — — 0,05 | 10,00 — 12,55
Dnemenmvt MexaHuKu CNIOWHBIX CPeo 0,25 — — — 0,05 | 10,00 — 10,30
Penamueucmckas mexanuxa 0,25 — — — 0,05 | 10,00 — 10,30
3 | TepMoamHaMUKa U MOJIEKYJsSIpHAs (hH3HKa OIIK-1 | 1,00 | 2,00 | — - 0,20 | 36,00 — 39,20
Denomenonocuteckas mepmMooOUHamMuKa 0,25 — — — 0,05 | 9,00 — 9,30
Monexynapro-Kunemuyeckas meopus 025 200 — — 0,05 | 9,00 — 11,30
Dnemenmvl husuyeckoll KuHemuKu 0,25 — — — 0,05 | 9,00 — 9,30
Maxpockonuueckue cucmemvl 80anu Om 025 | B 3 0.05 | 9.00 B 9,30
Menl08020 PAGHOBECUsl
4 | DIeKTpUYeCTBO M MarHETH3M OIIK-1 | 3,00 | 2,00 | — - 0,40 | 72,00 — 77,40
Dnexmpocmamuxa 0,50 — — — 0,05 | 9,00 — 955
1IposooHUKU 8 INEKMPULECKOM ROAE 0,50 — — — 0,05 | 9,00 — 955
Jlusnekmpuxu 8 21eKmpudecKom noe 0,50 — — — 0,05 | 9,00 — 955
Tlocmosinnbwiil snexmpuieckutl mox 0,50 2,00 — — 0,05 | 9,00 — 11,55
Maznuumocmamuxa 0,25 — — — 0,05 | 9,00 — 9,30
Maenummnoe noae 6 sewjecmese 0,25 — — — 0,05 | 9,00 — 9,30
DnexmpomacHumnas UHOYKyust 0,25 — — — 0,05 | 9,00 — 9,30
Ypasnenus Makcsenna 0,25 — — — 0,05 | 9,00 — 9,30
KypcoBast paboTta (1Ipoekr) — — - - — - - - -
[TpomexxyTodHast arTecTanms (3a4er): OIIK-1 — - - — - - 3,80 4,00
HToro no aucuuniauHe 3a 1 kype: - 8,00 | 8,00 | — - 1,20 | 194,80 | 3,80 216
5 | KomebaHwus ¥ BOJHBI OIIK-1 | 1,50 | 4,00 | — - 0,25 | 35,00 — 40,75
Tapmonuueckue xonebanus 025 200 — — 0,05 | 5,00 — 7,30
Boanw 0,25 — — — 0,05 | 5,00 — 5,30
Hnmeppepenyus 80an — 2,00 | — — 0,05 | 5,00 — 7,05
Jlugpaxyus eonn 0,25 — — — 0,05 | 5,00 — 5,30
Tonapusayus eonn 0,25 — — — 0,05 | 5,00 — 5,30
Toznowenue u ducnepcus 601 0,25 — — — — 5,00 — 5,25
Henuneiinvie npoyeccol 6 onmuxe 0,25 — — — — 5,00 — 5,25
6 |KBanroBas ¢usnka OIIK-1 | 1,75 | 2,00 | — - 0,20 | 35,00 — 38,95
Keanmosguvle ceoticmea sn1exmpomacHummo20 025 | 1.00] — B 0.05 | 500 B 6.30
U3TyueHus
Ilnanemapnas modenb amoma 025 1,00 — — 0,05 | 5,00 — 6,30
Keanmosas mexanuxa 0,25 — — 0,05 | 5,00 — 5,30




o Buasbl yuyeGHoii paGoThl M HX TPY10€MKOCTb, YaChl
= =
HaumeHoBaHHe U coiep:KaHHE pa3aeia g E KonTakTHasi padora npu § CamMocTosiTe b-
« JUCHUILTUHBI (MepevyeHb TUIAKTHYECKUX E S NPOBEIEeHUH YIeOHbIX 3AHATHI Hasi pabora §
q:,( €IMHUII: PACCMATPHBAEMBIX MOATEM, E 2 BT.4. B g
g BonpocoR) g S| o | |m3| ®OPYe |gep| cp | Kow | g
= NMpaKTH4. TPOJIb S
& MOATOT. A
Keanmogo-mexanuuecrkoe onucanue amomos 025 | — - 0,05 | 5,00 - 5,30
Onmuueckue K8AHMOBGbLE 2eHEPATNOPbLL 025 | — - — - 5,00 - 525
Keanumosas cmamucmuxa 025 | — - — - 5,00 - 525
Dnemenmol GuzuKu meepoo2o mena 025 - — — — 5,00 — 5,25
7 | SnmepHas dusuka OIIK-1 | 0,50 — — - 0,10 | 12,00 — 12,60
OcHogbl QhusuKy amomHo20 10pa 025 - — — 0,05 | 6,00 — 6,30
OnemenmapHule yacmuywl 025 | — - — 0,05 | 6,00 - 6,30
8 | Dusnueckasi KapTUHA MHpa OIIK-1 | 0,25 — — - 0,05 | 6,40 — 6,70
Kypcoas pabora (npoekT) — — - - — - - - -
ITpomexxyTouHas arTecTanus (93K3aMeH): OIIK-1 — - - — - - 5,70 9,00
HToro no aucuuninHe 3a 2 Kype: - 4,00 | 6,00 | — - 0,60 | 88,40 5,70 108
HUTOI'O no gucuuniinne: - 12,00 14,00 — - 1,80 | 283,20 | 9,50 324

5.2 Pa3aeJibl AMCHMINVIMHBI 110 BUAM ayIUTOPHOM (KOHTAKTHO#) padoTsl U (popmbl
KOHTPOJIS

e N HaumvenoBanue pasiea Bl/IIlbluy‘leﬁﬂbIX @DopMbI TEKYILLETO
win| xypea R 3aHATHIA (B yacax) KOHTPOJIsI 1
Jlek | Jla6 | Ilp YCIIEeBAeMOCTH
1 1 Baenenne 1 — — T
2 1 MexaHuka 3 4 - T, 3JIP
3 1 TepMoarHaMuKa U MOJICKYJIsipHast hU3HMKa 1 2 — T, 3JIP
4 1 ONEeKTPUYECTBO U MarHETHU3M 3 2 — T, 3JIP
Hroro3a 1 kype:| 8 8 - -
5 2 Konebanus v BOJTHBI 1,50 4 — T, 3JIP
6 2 KBanrtoBas ¢usnka 1,75 2 — T, 3JIP
7 2 Snepnas puznka 0,50 — — T
8 2 Pusndeckasi KapTUHA MUpa 0,25 — — T
Hroro 3a 2 kype:| 4 6 - -
HUTOIo:| 12 14 - -
5.3 JIabopaTopHbie padoThI
N Ne kypca Haumenoanue pasena HauMeHoBaHue J1a00paTOPHBIX PadoT Beero
n/n JUCHMILTHHBI 4acoB
1 1 MexaHunka N3ydeHne nocTynarenbHOro ABUKEHUS 2
CHCTEMBbl Ha MaluHe ATByza
HccnenoBanue BpaIlaTeIbHOIO IBUKEHUS 2
Ha MasitHuke O0epOeka
2 1 TepMoanHaMuKa U MOJIEKYJISpHas Onpenenenne noctosHHo bonbriMana 2
¢duznka
3 1 OJIEKTPUIECTBO W MarHETHU3M IIpoBepka 3akona OmMa 2
HToro 3a 1 kypc: 8

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



Ne HaumeHoBaHMe pa3aena Bceero
Ne kypca HaumeHnoBanue n1adopaTopHbIX padoT
n/n JMCUMILIMHBI 4acoB
4 2 Kosnebauus 1 BOJIHBI HccnenmoBanne 3aTyXaronux KoJeOaHui 2
OrnpenaeieHne JTMHBI BOJHEI H3TYUSHUS 2
MOJTYTIPOBOJHIKOBOTO JIa3epa C MMOMOIIIBIO
UG PAKIIMOHHON PEIISTKH
5 2 KBanToBas pusmka HccnenoBanue cekTpa U3IyYeHHs aTOMa 2
BOIOpOAA
HToro 3a 2 kypc: 6
HUTOI'O: 14

6 IlepeyeHb y4eOHO-METOANYECKOTO 00ecTieYeHH s JAJI CAMOCTOATEILHOM PadoThI

oﬁyqamumxca o JuCIUIIIMHE

6.1 Buabl camocrosiTe/ibHOM padoTsl o0yuarwmuxcs (CP)

Ne Ne kypca HaunmeHoBaHue pa3aesia 1M CHUIINHBI Buasi CP Beero
nm | " 4aco0B
1 1 Brenenmne KoHcniekTupoBanme
MaTepuaios, paboraco | 4,80
CIPaBOYHOI JTUTEpaTYpOor
TToaroroBka k 2.00
TECTHPOBAHUIO ’
2 1 Mexanuka KoHcniekTupoBanme
MmarepuaiosB, paboraco | 58,00
CIPaBOYHOMI JTUTEpaTYpOor
IToaroroska k 10,00
TECTUPOBAHHIO
3 1 TepmoauHaMuUKa U MOJIEKYJIIpHAs PU3UKa Koncnextuposanue
MaTepuaios, pabora co | 34,00
CIIPaBOYHOM JIUTEPATYpOH
TToaroroBka k 10,00
TECTUPOBAHHIO
4 1 DIEKTPUICCTBO U MAarHETH3M KoHcniekTupoBanme
MaTepuaios, pabora co | 66,00
CIPaBOYHOI JTUTEpaTYpOor
IToaroroBka k 10,00
TECTHPOBAHHIO
CamocTosiTeibHAs padoTa Npyu NOATOTOBKe K 3a4yery:| 3,80
Hroro 3a 1 kypc: | 198,60
5 2 Konebanus u BomHbBI Koncnextuposanue
MaTepuaios, paboraco | 25,00
CIIPaBOYHOM JIUTEPATYpOH
TToaroroBka k 10,00
TECTUPOBAHHIO
6 2 KBanToBas pusuka Koncnextuposanue
MaTepuaios, pabora co | 25,00
CIIPaBOYHOM JIUTEPATYpOH
TToaroroBka k 10,00

TCCTUPOBAHUIO
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N Ne kypca HaunmeHoBaHue pa3aesia 1M CHUIINHBI Buasi CP Beero
n/m | " 4ac0B
7 2 SAnepHas pusuka KoncnexktupoBanue
MaTepHayioB, paboTa co 8,00
CIPaBOYHOI JTUTEpaTYpOor
ITonroroBka k
TECTHPOBAHHIO
8 2 dusnueckas KapTHHA MUpa KoHcniekTupoBanme
MaTepuainos, paboraco | 4,40
CIPaBOYHOI JIUTEpaTYpOor
IToaroroska k
TECTHPOBAHHIO
CamocTrosiTetbHasi paboTa IPH NMOATOTOBKE K 3K3aMeHy: | 5,70
HToro 3a 2 kype: | 94,10
HUTOI'O:| 292,70

4,00

2,00

6.2 Meroguueckne ykazaHus (JUIs CAaMOCTOSITEJIbHOM padoThI)

JInst  caMOCTOSITENIPHOTO  WM3YYEHUs MaTEepPHaJOB TI0  JUCHUIUIMHE «Du3nKay
oOydJaroniecss MOTYT BOCIOJB30BAThCS  CIEAYIOMIMMH aBTOPCKUMH  METOJIUYECKHUMU
ykazaHusiMu: Mopo3oB, B.B. ®usuka [ I1eKTpoHHBIN pecypc|: MPAKTUKYM JIJIsl 00yJarOInXCs
1o YKpynHeHHOHU rpymme HampasieHuid nmoarotoBku 35.00.00 Cenbckoe, jecHOE U phIOHOE
xo3siictBo / B.B. MopozoB, M.B. Kupmm. — Spocnasias: Mzgatenscteo ®I'BOY BO
«SpocnaBckuit [AY», 2023. — 88 c. // Onexrponnas oubnmoreka ®I'bOY BO «SApocnaBckmii
'AVY». — Pexxum moctyna: https://yaragrovuz.ru/index.php/biblioteka 20.06.2025, tpebyetcs
aBTOpU3AlMsS; NJIsl CAaMOCTOSITEIBHOTO W3Y4YEHHUS MAaTepuajoB MO AUCHUILUIMHE «Du3uKay
(pazmen «MexaHuka») oOydarolMecs: MOTYT BOCIOJIB30BAaThCsl CIEAYIOINIMMHU aBTOPCKUMHU
METOJIWYECKUMHU yKazaHusmu: Puszuka. MexaHnuka [DIEKTpOHHBIM pecypc]: ydeOHO-
METOAMYECKOoe TocoOue i OO0ydamlMxcs M0 YKPYNMHEHHOW TpyNIe HampaBieHUN
noarotroBku 35.00.00 Cenbckoe, jiecHOE U pbiOHOE X0351cTBO / B.B. Mopo3os, I1.C. Opios,
M.B. Kupiur. — Apocnasns: U3gatensctBo PI'BOY BO «pocnasckuii 'AY», 2024. — 330 c.
/" Dnextponnas Oubmuoreka DPI'BOY BO «Spocnackuii 'AY». — Pexum pgocryma:
https://yaragrovuz.ru/index.php/biblioteka 20.06.2025, TpebyeTrcs aBTOpr3aIus.

7 ®oH OLIEHOYHBIX CPEACTB A IPOBEACHUS TEKYLIeH U IPOMEKYTOYHOM aTTecTalul
o0y4yaruuxcst Mo JUCHUIIMHE

@OoHJ OLEHOYHBIX CPEACTB MO AUCHUIINHE «DHU3MKa» — KOMIUIEKT METOAUYECKUX U
KOHTPOJIbHO HW3MEPUTENIBHBIX MATEpUaloB, MpPEIHA3HAYEH [ OILICHUBAHUS YpPOBHSA
chopmupoBanHoctu kommneTeHu OIIK-1 Ha pa3HbIX cTagusx OoOy4eHHS Ha COOTBETCTBHE
MHIUKATOpaM JOCTUKEHUS KOMIIETEHIIH.
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®oHJ OIEHOYHBIX CPEACTB BKIIOYAET KOHTPOJBHBIE MaTepHaibl IS MPOBEICHUS
TEKYILEro KOHTPOJIs YCIIEBAEMOCTH U TIPOMEXYTOUYHON aTTECTAIMHU I10 3aBEPIICHUIO IEpHoia
o0yueHus.

Texyumii KOHTpOJIb ycreBaeMOCTH OOeCHeuynBaeT OLEHUBAHHWE XOAa OCBOCHUS
JAUCUUIUIMHBL U TIPOBOJUTHCA B BUI€ KOMIIBIOTEPHOTO WJIM OJJAHOYHOTO TECTUPOBAHMUS.

[IpomexxyTouHasi arrecTalusi HMMEET LENbI0 ONPEAETUTbh CTENeHb JOCTH)KCHUS
3alJIaHUPOBAHHBIX PE3yJIbTaTOB OOyUYEHHUS TO JUCIHMIUIMHE 3a OIpEIeJCHHBIA TMepro.
oOyuenus (1, 2 kypcsl) u mpoBoAuTcs B popme 3auera (1 Kypc) u ax3amena (2 Kypc).

7.1 IllepevyeHb KOMIIETEHIIUI ¢ YKA3aHUEM 3TANOB UX ()OPMHPOBAHUSA B MpoLecce
ocsoenus OIIOII BO

Jranbl (OPMUPOBAHUS U NIPOBEPKU YPOBHS ¢HPOPMHUPOBAHHOCTH KOMIIETEHUUI 110
AUCHMILINHAM, NpakTuKaM B npouecce ocsoenns OIIOII BO
OIIK-1 — Cnocooen pewiams munogsle 3a0auu npoheccuonanIbHol 0eameabHOCImU HA 0CHO8e 3HAHULL
OCHOGHBIX 3AKOHO8 MAMEMAMUUECKUX U eCINEeCIEEHHBIX HAYK C RPUMEHEHUEM UHPOPMAUUOHHO-
KOMMYHUKAUUOHHBIX MEXHOI02UlL
1 Xumust
1 TeopeTnyeckas MEXaHHKa
O3zHakoMuTeIbHAS MMPAKTHKA (B TOM YHCIIE TIOTyYEHUE TIEPBUYHBIX HABBIKOB HAYYHO-
HCCJIEI0BATEIILCKOM PaOOTHI)
1,2 MarepuajioBeIeHUE U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTEPUAIOB
1,2 MaremMaTuka
1,2 duszuka
2 Teopus MalllMH U MEXaHU3MOB
3 Jletanu mMamvH, OCHOBBI KOHCTPYHPOBAHHUS U IOIbEMHO-TPAHCIIOPTHBIE MAIITHHbI
,3 Wndopmaruka u iudpoBbie TEXHOJIOTUU
3 MeTposiorusi, CTaHJAPTU3ALMS U CePTUHUKAIHS
3 I'mapaBiauka
TpakTopsl ¥ aBTOMOOHIIN
CenbCKOX035IIICTBEHHbIE MAILIMHbI
Marusbl 1 000pYy/IOBaHHE B )KUBOTHOBOJICTBE
ConpoTHUBJIEHNE MAaTEPUATIOB
DNIEKTPOTEXHUKA U JIEKTPOHUKA
TermorexHuka
ABTOMAaTHKa
DIEKTPONPHUBOJI M IEKTPOOOOPYAOBAHUE
BriniotHeHME | 3a1UTa BBIMYCKHOM KBaTU()UKAITMOHHON pabOThI

Ne kypca

W
EENIE SN

[, 7 0, N 8 NG I NG Y AN [ AN NG
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7.2 Onucanme mnokKasarTesjieil W KpUTepHeB OLEHUBAHHUSA KOMIIETEHHWH HAa Pa3jiMYHbIX 3Tanax Hx
(popMupoBanus, onucaHue KA OLEHUBAHUS

MAaTEeMaTHYECKUX U
€CTECTBEHHBIX HAYyK C
MIPUMEHEHHUEM
HHPOPMALUOHHO-
KOMMYHUKALMOHHbIX
TEXHOJIOTHI

OUCYUNJIUH,
HEoOX00UMbIX OISl
peuleHUsi MUnoGbIxX
3a0au 6 obnacmu
azpouHiceHepuu

3HATh: OCHOBHBIC
¢mu3nueckue BICHASI U
OCHOBHBIE 3aKOHBI
(H3UKY; TPaHUIIBI
TIPUMEHUMOCTH 3aKOHOB
(bu3UKN; TPUMEHEHNE
3aKOHOB (pU3UKH B
BayKHEHIINX
NPaKTHYECKHX
TIPUIIOXKCHUSX
OCHOBHBIE (hH3HYECKUE
BEJIMYMHBI U HH3HUECKIE
KOHCTAHTBI, HX
oIpeieIeHHE, CMBICT,
CIIOCOOBI ¥ eIMHHIIBI UX
HU3MEpeHUs

YMeTb: 00BSICHUTH
OCHOBHBIC Ha0JIIO1aeMbIe
MIPUAPOIHEIE U
TEXHOT'€HHBIC SIBJICHUS 1
3¢ GEKTHI ¢ MO3UIHI
(yHIaMEHTaIbHBIX
¢u3nUecKux
B3aUMOCICTBHIA,
HMCTOJIKOBBIBATH CMBICIT
(U3MYECKUX BEIMYHMH U
TOHSTHUI; 3aIIUCHIBATH
YpaBHEHHS TS
(U3MYECKUX BEJMYHH B
cucreme CU

Komnerennnn Hupmkarop YpoBeHb chOPMHPOBAHHOCTH KOMIETEHIIHH
OCTHAKCHMST O6pa3oBaTenbHbIe ®opma - P— HHIKE CpPeHero HH3KHIi (IOPOroBbIii
O — TEeXHOJIOrHH OLEHOHOrO P (moporoBbIii) YPOBEHEL He IOCTHTHYT)
Kox Coaepxanue ¢opmupoBanus Il xaabl OeHHBAHUS
(mnanupyemeie cpeacTaa
KOMIIETeHIN U YAOBJIETBOPUTEIbHO / | HEY0BJIETBOPHTEIBHO /
pe3yIbTaThl O0yUCHS) OT/IHYHO / 3a4TeHO XO0poLIOo / 32a4TEeHO
324TeHo He 324YTeH0
OIIK-1 | CnocobGeH pemiats OIIK-1.1. Jlexiusi-Bu3yanus3anus, TecTtoBbie
TUIIOBBIE 3a1a41 Jlemoncmpupyem 3nanue | IlpobineMHas nekuus, 3aJaHus,
npoeccHoHaTbHON OCHOBHBIX 3AKOHO8 Jlexmus-aucKyceus, OuneTsl Ha
JIeITeIbHOCTH Ha Mamemamuieckux, KommnsiotepHas 3a4er,
OCHOBE 3HAHHUI ecmecmeeHHOHAYYHbIX U CHMYJIALIUS OuneTsl Ha
OCHOBHBIX 3aKOHOB obwenpogheccuonanrbHbIx JK3aMeH

3naem: OCHOBHBIE
(u3HUeckue ABICHUS U
OCHOBHBIE 3aKOHBI
(U3HUKY; TPAaHUIIBI
MIPUMEHUMOCTH 3aKOHOB
(hU3UKK; IpUMEHEHHe
3aKOHOB (DU3UKH B
BaKHEHUIINX
MPaKTUYECKUX
MIPUIOXKCHHSX;
OCHOBHBIE (hU3MUECKUE
BEJIMYHMHBI U
¢uznueckue
KOHCTAHTBI, HX
oIpesieNIeHHe, CMBICI,
CIOCOOBI U €IMHHIBI HX

3naem: oCHOBHBIE
(hu3nyecKue sBICHUS U
OCHOBHBIC 3aKOHBI
(hu3NKH; IpUMCHEHHE
3aKOHOB (DU3UKH B
Ba)kKHeHImmx
[PaKTHYECKHUX
[PHIIOKCHHUSX;
OCHOBHBIE (hPH3HYECKUE
BEJIMYHHBI U
(uznueckue
KOHCTAHTBI, X
OIpE/ICNICHHE, CMBICT,
CIOCOOBI ¥ SANHUIBI UX
HU3MEpeHUs

3naem: oCHOBHBIC
(u3MdecKue SBICHUS 1
OCHOBHBIE 3aKOHbI
(bu3KKK; OCHOBHBIE
(bu3nYecKre BETHYHHbI
U dusnueckue
KOHCTaHTbI, UX
ompe/elieHne, CMBICT,
CrIoco0bl ¥ SAMHHLBI X
H3MEpeHHUsI

He 3naem: OCHOBHBIC
(usHUecKue ABICHUSA U
OCHOBHBIC 3aKOHbI
(U3KMKH; OCHOBHBIE
(u3MUECKUe BETMINHB
u pusnyeckue
KOHCTAHTbI, UX
ompeeNeHne, CMBICI,
CIIOCOOBI ¥ SAMHHULBI X
U3MepeHust

HU3MEpEeHUs
Ymeem: 00BACHUTD Ymeem: ucronkoBwIBaTh | Ymeem: 3anuchiBaTh He ymeem: 3anucbIBaTh
OCHOBHbBIE CMBICIT (PU3UYECKUX YpaBHEHHS ISt YpaBHEHUSI TS

HaOJII0]aeMbIe BEJIMYMH U TIOHATHI; (hH3UUECKUX BENMYHH B | QM3UYECKUX BEIUYHH B

MIPUPOJIHBIE U
TEXHOT€HHBIC SIBJICHHS U
3¢ deKTsl ¢ no3ununit
(hyHIaMEHTAIBHBIX
(uznueckux
B3aMMO/ICHCTBUIA,
HCTOJIKOBBIBATH CMBICIT
(u3nUecKUX BEIUYMH 1
MOHITHUH; 3aIIUCHIBATH
YpaBHEHUS TS
(uznyueckux BEIMYMH B
cucteme CU

3aIHCHIBATh YPaBHCHHS
IS (PU3UYECKUX
BenauunH B cucreme CU

cucreme CU

cucteme CU




14

Komnerenuunu

YpoBeHb cHOPMHPOBAHHOCTH KOMIETEHIIHH

Huaukarop = =
O6pa3oBaTenbHbIe . . HUIKE CPeHero HHU3KUii (10POroBbIii
JIOCTHIKEHHUSI eXHOJIOTHH ®opma BBICOKHIA cpeaHui (noporosbiii) VPOBEIE He NOCTHEHYT)
KOMMeTeHI[UH OILIEHOYHOT0
Kox Coaep:xanue (nutann ¢opmupoBanus IIkaapl oleHNBAHUSL
pyemble cpeacTBa
pe3ysbTaThl 00yUeHuUs) KOMMETE I OTJINYHO / 32a4TEHO X0poI1Lo / 324TeHO YIOBJICTBOPUTENLHO /| HEYO0BACTBOPHTEILHO /
3a4TEeHO He 3a4TeHO
Buiagerts: HaBbIKaMu Braoeem: HaBbIKAMA Braoeem: HaBbIKAMU Braodeem: HaBbIKAMU He enadeem: HaBBIKaMU
HCITOJIb30BAHUS HCIIOJIb30BAHUS HCIIOIb30BAHUS HCITOJIb30BAHUS HCIIOIb30BAHUS
OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX
o01mepu3nIecKux o01ehr3nIecKux 001ehr3nIecKUx 001mepu3nIecKux o0meh3nIecKux
3aKOHOB U IIPUHIIUIIOB B 3aKOHOB U MPUHIIUIOB B | 3aKOHOB U MPUHLIUIIOB B | 3aKOHOB U MPUHLIUIIOB B | 3aKOHOB U MPUHIIUIIOB B
BaKHEHIINX BOKHEUIIHX BOKHEUIIHX BaKHEHIINX BOKHEUIIHX
TIPAKTHYECKUX MIPAKTHYECKUX MIPAKTHYECKUX TIPAKTHYECKUX MIPAKTHYECKUX
TIPUIIOKCHUSIX TIPUIIOKECHUSIX TIPUIIOKECHUSIX TIPUIIOKEHUSAX TIPUIIOKEHUSIX
HaBBIKaMHU PHUMEHEHHS HaBbIKaMU NIPUMEHECHHs] | HABBIKAMHU IIPUMEHCHUSI
OCHOBHBIX METO/IOB OCHOBHBIX METOIOB OCHOBHBIX METOIOB
(usuKo- (uzuko- (uzuko-
MaTeMaTH4ECKOro MaTeMaTHYECKOTO MaTeMaTHYECKOTO
aHaJM3a JUIsl peIeHUs aHaNM3a Ul PeIICHUs] | aHaJIM3a JUIsl peLICHUs
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
3a/1a4 3a/1a4 3a/1a4
Cnocoben: pemarb Tonumaem:
HETpHUBHUAIbHBIC 330aul | DYHAaMCHTAIbHBIC
npodeccHOHATFHOM (hu3HYecKrue OCHOBBI
JIeSATEILHOCTH HA arpOMHXCHEPHH
OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB
MAaTEeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
MIPUMEHEHUEM
HHPOPMALMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHit
OIIK-1.2. Hcnonwsyem Jlexiusi-Bu3yanus3anus, TecTtoBbie
3HAHUSL OCHOBHBIX IIpoOnemuas nexuus, 3a1aHHs,
3AKOHO8 Jlexuus-auckyceus, OMJIETHI HA
Mamemamuyeckux u KommnerotepHas 3a4erT,
ecmecmeeHHbIX HAYK OISl CUMYJISLUS OMJIETHI HA
peuienusi cmanoapmuuix 9K3aMEH
3a0a4 8 apOUHICEeHepuU
3Hatk: 3naem: 3naem: 3naem: He 3naem:
(yHIaMeHTaIbHbIC (hyHIaMeHTaIbHbIC (hyHIaMeHTaIbHbIC (yHIaMeHTaIbHbIC (hyHIaMeHTaIbHbIC

(bu3MYECKUE OBITHI U X
pOJIb B Pa3BUTHH HAYKH;
Ha3HAYCHHE U TIPUHLIUIIBI
IEWCTBUS BaKHEHUIITHX
(u3ndeckux mpudopoB

(uznueckue OmbITHI U
UX POJIb B Pa3BUTUH
HAyKH; Ha3HAYCHHE U
MIPUHIHIIBI TCHCTBHUS
BOKHEUIIHX
(usnueckux nprubopos

(uznueckue OmbITHI 1
UX POJIb B Pa3BUTUH
HayKH; Ha3HAYCHHE U
MIPUHIHIIBI ACHCTBHUS
BOKHEUIIHX
(usnyeckux nprubopos

(u3MdIECKUE OMBITHI U
UX POJIb B Pa3BUTUH
HayKH

(hu3nYecKue ONBITHI U
UX POJIb B Pa3BUTHH
HayK{




ST

Komnerenuunu

Kon

Coaep:xanue

Huaukarop
JOCTHKEHUSI
KOMIeTeHIHH
(mnaHupyembie
pe3ysbTaThl 00yUeHuUs)

O6pa3oBaTenbHbIe
TEXHOJIOTHH
¢opmupoBanus
KOMIeTeHIHH

Dopma
OIICHOYHOI' 0
cpeacTBa

YpoBeHb cHOPMHPOBAHHOCTH KOMIETEHIIHH

BBICOKHI

cpeaHui

HUKE CPeIHero
(110poroBblii)

HU3KMIi (II0POroBbIii
YPOBEHb He JOCTHTHYT)

IIkaapl oleHNBAHUSL

OTJIMYHO / 32YTEHO

Xopouio / 3a4TeHo

YAOBJIETBOPUTEIBHO /
3a4TeHO

HEYTOBJIETBOPHUTEJIBHO /
He 3a4TEeHO

YMerts: paboTats ¢
npudopamMu 1
o0opyioBaHHEM
COBPEMEHHON
(usnueckoii
11abopaTopuH;
HCIIONIb30BATh
Ppa3IHYHBIE METOIUKH
(H3MYECKUX N3MEPEHUI
u 00paboTKH
9KCHEPHMEHTAIBHBIX
JTAHHBIX; HCIIOIb30BaTh
METO/IbI /ICKBATHOTO
(usmueckoro u
MaTeMaTHIeCcKOro
MOJICTIUPOBAHUS, A
TaKXKe IPUMCHITh
METOJIbI (PU3HKO-
MaTeMaTHYeCcKoro
QHaIM3a K PELICHUIO
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX 1
TEeXHUYCCKUX IpodIeM

Ymeem: pabotats ¢
mpubopaMu 1
00opyaoBaHHEM
COBPEMEHHOM
(uznueckoit
Jaboparopuu;
HCIIOJIB30BaTh
Ppa3IMYHBIC METOIUKH
(hu3HYeCKUX H3MEPeHUH
1 00paboTKH
9KCIEPHMEHTAIBHBIX
JTaHHBIX; FICIIOJIb30BaTh
METO/IbI a/ICKBATHOTO
(uzuueckoro u
MaTeMaTHYECKOTo
MO/ICTIUPOBAHHUS, a
TaK)Ke IPUMCHSATH
METOJIbI (PU3HKO-
MaTeMaTHYECKOro
aHaIIM3a K PELICHUIO
KOHKPETHBIX
€CTECTBEHHOHAYUYHBIX U
TEXHUYECKUX IPOOIEM

Ymeem: paboTats ¢
mpubopaMu 1
00opyaoBaHHEM
COBPEMEHHOM
(uznueckoit
Jaboparopuu;
HCIIOJIb30BaTh
Pa3IMYHBIC METOIUKH
(hu3HYeCcKUX H3MEPeHNUI
1 00paboTKH
9KCIEPHMEHTAIBHBIX
JTaHHBIX

Ymeem: paborats ¢
npubdopamMu 1
o0opyioBaHHEM
COBPEMEHHON
(usnueckoii
nabopatopun

He ymeem: paboTaTs ¢
mpubopaMu 1
000opyI0BaHHEM
COBPEMEHHOM
(uznueckoit
Jnaboparopuu

BraaneTs: HaBbIKaMu
TIPaBUIIBHOM
9KCILTyaTaIlul OCHOBHBIX
pudopoB U
00opynoBaHus
COBPEMEHHON
¢u3nueckoit
nabopaTopru; HaBBIKAMHU
00paboTku 1
MHTEPIIPETUPOBAHUS
pe3yIbTaToB
(hu3nyecKoro
IKCIIEPHMEHTA;
HaBBIKAMHU
HCIIOIB30BaHUS METOIOB
(uzmeckoro
MOJICITUPOBAHUSA B
HHKCHEPHOH IPaKTHKE

Braoeem: HaBbikaMu

Braoeem: HaBbikaMu

Bradeem: HaBbIKaMU

He s1a0eem: HaBbIKaMi

MIPaBUIILHOM MIPaBUIILHOM TIPaBUIILHOM MIPaBUIILHOM
JKCILTyaTaIluy JKCILTyaTaIluy JKCILTyaTaIui 9KCILTyaTaIluy
OCHOBHBIX NIPHOOPOB U | OCHOBHBIX NIPHOOPOB M | OCHOBHBIX IPUOOPOB M | OCHOBHBIX IIPHOOPOB U
00opynoBaHHs 00opynoBaHHs 00opynoBaHus 00opynoBaHHs
COBPEMEHHOM COBPEMEHHOM COBPEMEHHON COBPEMEHHOM
usnueckoit usnueckoit ¢u3nueckont tusnueckoit
naboparopuu; naboparopuu; nabopaTopun nabopatopuu
HaBBIKaMU 00pa0OTKK U | HAaBBIKAMU 00pa0OTKU U

HHTEPIPETUPOBAHUS HHTEPIPETUPOBAHUS

pe3yIbTaToB pe3yIbTaToB

(uzuueckoro (uznueckoro

IKCIIEPHMEHTA; 9KCIIEpHMEHTa

HaBBIKAMU

HCTIONB30BAHUS

METOIOB (PH3UYECKOTO

MOJEIHPOBAHHUS B

HUHKEHEPHOH IPaKTHKE

Cnocoben: Tlonumaem:

CaMOCTOSTEIFHO
paspaboratb u
HIPOBECTH (PU3NUCCKHUIT
9KCIICPHUMEHT

(hu3nYecKne MPHHIHIIBI
pabOThI H3MEPUTEIBHBIX
pubopoB




7.3 TunoBbie KOHTPOJbHBIC 32IaHUS WM MHbIe MAaTepHaIbl, HEOOXOAUMBIE s
OLICHKM 3HAHUHM, YMEHUN, HABBIKOB, XapaKTepU3YIOIUUX IJTanbl (GopMUpPOBaAHUA
KOMIIETEHIIUI1 B IIpoLecce 0CBOeHHs 00pa30BaTeIbHOM IPOrpaMMbl

7.3.1 TunoBble 3aJaHUsl ISl NPOBEAEHHMS TEKYLIEro KOHTPOJA M PyO0eKHOro
TEeCTUPOBAHUS

Komnemenuyuu:

OIIK-1 — CnocoGeH pemiaTh TUIOBBIE 3a/1aud MPOGECCUOHAIILHOM JEATeIbHOCTH Ha
OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaT€MAaTHYECKUX M €CTECTBEHHBIX HAyK C MPUMEHEHHUEM
MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHMA.

Bonpocwt 0na 3augumel nadopamopuelx paoom:

I. Yro Takoe MOCTyMaTelbHOE U BpaIlaTEIbHOE IBUKEHUS?

2. UYro co0oil npeAcTaBsAOT CKOPOCTh U YCKOPEHUE, B YEM OHHU U3MEPSIOTCS?

3. Uro Takoe Bec Tena, B YeM OH U3MepsieTcs?

4. Kak yctpoeHa mamuHa ATBy/ia U Kakue (pU3MUECKHE 3a7a9d OHA MOKET PEIIUTh?

5. B uem cylmHOCTb 3aKOHA IyTH JJIs1 PABHOIIEPEMEHHOTO IBUKEHUS TEIN?

6. C xakoro MOMEHTa BPEMEHHU Ha MallMHE ATBY/la YCKOPEHHOE JBUKEHUE MEPEXOJUT B
paBHOMEpPHOE?

7.  CdopmynupyiTe BTOpOH 3aKOH JMHAMUKH JJISl BPAIIATEIbHOTO JBUXKEHUS U OOBICHUTE
ero.

8. UTo Tako€ MOMEHT CHJIBL, B UEM M3MEPSETCS, KaK HAIlpaBJICH?

9. Packpoiite ¢uzMYeCKHil CMBICII MOMEHTA HHEPLUHMM Teja. B Kakux eauHuIlaXx OH
usMepsercs?

10. Yto Takoe yriioBoe yCKOPEHHE, B YEM OHO U3MEPSAETCS, KaK HAIlPaBJIeHO?

11. Kak cBs3aHbl MeXAy coOOM JMHEWHass W YIJoBas CKOPOCTH, JIMHEMHOE U YTIJOBOE
YCKOpEHUS?

12. Yemy paBHa KMHETUYECKAs SHEPTHs U padOTa BpallaTEIHLHOTO JIBUKEHUS TeJa?

13. Yto Takoe MoMeHT ummnyJibca? Kak oH HanpaBiieH?

14. JlaiiTe onmpeneneHne MOMEHTY UHEPLIUU, B YEM OH U3MeEpsieTcs?

15. IlpuBeaute npuMepbl MOMEHTOB MHEPIIMM OTHOCUTEIBHO OCU MPOXOASIEH Yepe3 LEeHTP
TSOKECTH TeJ MPaBUIBLHON (HOPMBI?

16. Kaxkue cucteMbl SBISIOTCS KOHCEPBATUBHBIMH U JUCCUITATUBHBIMHU.

17. KaxoB Bua Gpopmy sl S3HEPTUN BpallaTeIbHOTO ABMKEHUS TBEPAOTO Tena?

18. CdopmynupyiiTe 3aKOH COXpaHEHUs] MexaHuuyeckoil sneprun. Kak on ¢opmynupyercs
JUIS TUCCUITATUBHON CHCTEMBI?

19. Yro Takoe koneOanus? Kakue konebaHns HA3bIBAIOTCS TAPMOHUYECKUMU ?

20. Kaxkue Buapl koneOanuit Bel 3Haete? OT yero oHU 3aBUCST?

21. Ilpu KakOM yCJIOBHM BO3HUKAIOT BBIHYXICHHbIE KOJIeOaHus?
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22.
23.

24.

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.

OT 4ero 3aBUCHUT MEPUOJ COOCTBEHHBIX KOJIECOAHUI MEXaHUUECKUX CUCTEM.

Kak Bnusier cmiia CONpPOTHUBIEHHUSI Cpenbl HAa IMEPUOJ WM AMIUIMTYAY 3aTyXarolInX
Kosie0aHuit?

Yro Takoe morapugmuueckuili JekpeMeHT 3aTyxaHus? Kak ero omnpenenstor
MIPAaKTUYECKU?

B yeM cymHOCTh MEXaHUYECKOTO pe3oHaHca? YeMy paBHa pe30HAaHCHAs 4acToTa?

Kak onpenennts cOOCTBEHHYIO YacTOTy KosieOaHUM MexaHuueckux cucreM? UTto Takoe
CTaTUCTUYECKAasl aMILTATY1a?

Uro Takoe nocrosinHast bonbiMana? Ykaxkute ee pa3sMepHOCTbD.

Uro Takoe uncio ABoragapo? Yemy oHO paBHO?

UYrto Takoe MoseKyIsipHas Macca rasa’?

Kak paccuurars uynciio monexy:n rasa’?

Uto Ha3pIBaEeTCS UACATBHBIM Ia30M?

ChopmynupyiiTe mepBoe Hauajao TEPMOIUHAMUKH.

OObsicHuTE ero ¢pu3nueckuii cMbIicl ypaBHeHus: Knaneiipona — Meneneena.

Yrto coboi mpeacTaBiseT BHYTPEHHSIA SHEPTUS UJ1€aTbHOTO Ta3a?

Urto Takoe 4KcIiio CTeneHel CBOOO bl MOJIEKYJT UaeaabHOro raza? OT yero OHO 3aBUCUT?
UTo Ha3bIBAETCS MOJIBHOM TEMJIOEMKOCTBIO Ta3a?

Yro Takoe nmokasareins aauadatei? OT 4ero OH 3aBUCUT?

Kakoe  cocrosHME  OTKpBITOW  TEPMOAMHAMUYECKOM  CHUCTEMBI  HA3bIBACTCS
CTallMOHAPHBIM?

Uto Ha3bIBAE€TCS SHTPOIUEH, B KAKUX €AUHULIAX OHA U3MEPACTCS?

[ToueMy ucnapeHne KUIKOCTH CONPOBOKIAETCS YBEIUYEHUEM DHTPOITUU ?
Chopmynupyiite Ctokca u oO0bsicHuTe ero. llouemy OH wuMeeT JMIIbL YacCTHOE
IIpUMEHEHHUE?

B yem coctout meton Ctokca onpeneneHus Ko3(pPUIreHTa BA3KOCTH KUAKOCTEH?
ChopmynupyiiTe 3aKkoH Apxumena.

UeM oTiiyaeTcs peajibHask KUJAKOCTh OT UCaTbHON?

B 4yeM TpolicTBEHHBIN CMBICT ypaBHEHUs bepHyinn?

UTo Ha3bIBAETCS TEPMOAIEKTPOHHOM AMUccHe? ONUIINTE 3aBUCUMOCTh aHOJITHOT'O TOKa
oT HanpsikeHus. OT 4yero 3aBUCUT BEJIMYMHA TOKA HACBIILICHUS ?

Kak ycTpoeH BakyyMHbINH 1101a?

Kaxk dhopmynupyercs «3akoH TpeX BTOPBIX»?

KakoB MexaHu3M POBOJUMOCTH METAJUIOB?

Kak 1 moueMy MeHsieTCs MPOBOAUMOCTh METAJNIOB C TEMIIEPATYpPOil?

YTto Ha3bIBAETCS MOIYTIPOBOJIHUKOM?

Kak 1 moueMy MeHsIeTCsl MPOBOJAMMOCTD MOJYIIPOBOJHUKOB C TEMITEPATYPOil?

Kaxk BnusitoT npuMecu Ha TpOBOJMMOCTh METAIIA ¥ IOJTyIPOBOJHUKA?

YTto Ha3bIBAETCS SHEPIUEN AKTUBALIUU?

Cdhopmynupyiite 3akoHsl BonbTa a1 KOHTaKkTHOM pazHocTu norenuuanos (KPII).
Ha3zoBute npuunnsl Bo3HukHOBeHUs1 KPII B MeTanmnax.
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57.
58.

59.
60.

61.

62.

63.

64.

65.

66.

67.

68.

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

77.

78.

Kak Bo3znukaet Tepmo-3/[C? OT yero oHa 3aBUCUT?

Yro Takoe Tepmonapa? s yero npumensitorcss repmoctonouku’? [puseaure npumepsl
TEepMOIIap.

Yro takoe koappunuent repmo-2J1C? Kak ero onpenenstor? B yuem oH uzmepsiercs?
Yro takoe marHetuku? Kakue Buzbl MarHeTMKOB Bbl 3Haete? IlpuBenure mpumepsl
MarHeTUKOB.

Yro Takoe BEKTOpP MHTEHCHBHOCTM HAMAarHW4YMBaHWA? B deM u3MepsAroTCs BEKTOpa
MarHUTHOTO MOMEHTA, MHIYKIMU U HANPSHKEHHOCTH MArHUTHOTO TOJIsl, ”THTEHCUBHOCTh
HaMarHu4uBaHUs?

YKaXuTe pa3MEepHOCTh MAarHUTHOU MOCTOSTHHOU.

N3 kakuX BEKTOPOB CKJIAAbIBAETCS BEKTOP MATHUTHON MHAYKIIMU B MarHeTHKe?

B uyem cymHocTe nauamarHutHOro dddexra? IloueMy OH He3HauMTeNeH IS
[TapaMarHeTUKOB?

Yrto Takoe MarHuTHasi BOCIPUUMYHUBOCTh Maruetuka? Kak oHa 3aBUCUT OT TeMneparypbi?
[Touemy mJ1g AMaMarHETUKOB OHA OTPULIATENIbHA, @ JUIsl TApaMarHETUKOB MOJIOKUTENIbHA?
Kak nmpoucxoauT HaMarHnuMBaHue napamarservka ? Kak BiauseT Ha HEro teMiieparypa
rapaMarHeTuka?

Yro takoe dpeppomarteTuk ? Kakopa ero crpykrypa? Uto npencrapisitoT coO0 JOMEHbI?
YKaxute ux pa3Mmepsl.

OObsicHUTE 3aBUCUMOCTH BEKTOPOB HMHTEHCUBHOCTH HaMarHWYMBaHUS U HMHIYKIUU.
OTHOCUTEJIBHOM  MAarHUTHOM  NPOHUIAEMOCTH  (eppomMarHeTMka OT  BEKTOpa
HaIPSHKEHHOCTH MArHUTHOTO TOJIA.

KakoBbl 3Hau€HUSI OTHOCUTEILHOM MAarHUTHON MPOHUIIAEMOCTH JJ1sl heppOMarHeTUKOB?
Yro Takoe depputsl? B ueM ux ocodennocts? ['1e oHu npumeHstoTces?

B yeMm cymHOCTh OCTaTOYHOM HAMarHM4EHHOCTH (peppomarneruka? Kak crpourcs neris
MarHMTHOTO TucTepesnca? B uem ¢puznyeckuii CMbICT KOIPIIUTUBHON CHIIBI?

Kak xapakrtepusyer IUIomagp NETIM TUCTEPE3UCa  MArHUTHbBIE  CBOMCTBA
¢deppomarneTuka? Uto Takoe «MIATKHE» U «OKECTKHE» MarHUTHble MaTepuaibl? ['ie oHu
MIPUMEHSIOTCS?

Kakum 00pa3oM MOKHO MOJTYUYUTh IEPEMEHHBIN TOK?

Yro Takoe akTUBHOE, E€MKOCTHOE, HWHIYKTUBHOE M TIIOJHOE COIPOTHUBIICHHE LEHU
MepeMeHHOro Toka? OT 4ero OHu 3aBUCST?

Yro HazpiBaeTcs 3 (PEKTUBHBIMU 3HAYECHUSIMU CUJIBI TOKA, HanpspkeHus u D J1C?
Chopmynupyiite 3axkoH OMa Ui LIeTH IEPEMEHHOTO TOKa U OOBSICHUTE €TO.

Yro co0oil mpeAcTaBisieT 3IEKTpUYECKUd pe3oHaHc? Kakue BUABI 3JIEKTPUYECKOIrO
pe3oHaHca Bbl 3Haere? ['1e OHu IpUMEHSI0TCA?

ChopmynupyiiTe onpeseneHus NOHATUIN: JIMH3a, TOHKAs! TMH3a, T1aBHAsl ONTHYECKast OCh
JMH3bI, ONTHUYECKUM LIEHTP JHH3bI, TJIABHBIM (OKyC IUH3bI, (OKalbHas IJIOCKOCTH,
no0OoYHass ONTUYECKAsi OCh JIUH3BI.

[Tosicuute cBOMCTBa TpeX «3aMeyaTelIbHBIX JIydel» Uisi coOuparouiel JUH3BI U IS
pacCenBaroIIECH JINH3HI.
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79.
80.
1.
82.

83.
&4.
85.
86.

87.
88.

9.
90.

91.
92.

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

99.
100.

[TosicauTe hopmyIly TOHKON JTUH3HI.

Bcerna nu 1BOsSIKOBBIMyKJIas JTMH3A sSIBIsieTCs coOupatomieit? OTBET MOsSICHUTE.

Bcerna i1 1BOSKOBOTHYTas JIMH3A SIBJsieTCS paccerBaromieii? OTBET MOsSCHUTE.

Kakumu croco6amu MpoOBOJUTCS HM3MEpPEHUE IMOKa3aTelsl MPETOMIICHHS KUAKOCTU U
TBEPABIX TEN?

B ueM 3akiaroyaeTcs SBJIEHUE OJHOTO BHYTPEHHETO OTPAXKEHUS?

OObsicHuTE 0Opa3oBaHUE CBETOTCHH B Pe)paKTOMETPE.

UYro nmoHMMAlOT 1oJ aOCOJMIOTHBIM M OTHOCUTEJbHBIM MOKA3aTeNIIMH MPEIOMIICHUS
BemiecTna?

B uem cocrout sBiaeHue uHTEppepeHUHH? YClIOBUS HAOMIOJEHUS MAKCUMyMOB U
MHUHUMYMOB HHTEHCUBHOCTHU MPU UHTEP(PEPEHITUN.

['eomeTpuyueckas 1 ONITUYECKAsA PA3HOCTH XOJa BOJIH.

OO0BbsicHuTe HTEphEPEHIIMIO BOJH MPU HaOII0IeHNH Kojel HproToHa (B MPOXOsIieM U
OTpPaXEHHOM CBETE).

OnummTe OMBIT MO ONPEAEICHUIO PaJlyca KPUBHU3HBI JUH3bI C OMOLIBIO Kojel Hbro-
TOHA.

Onummte npunnun [toiirenca — ®penens. OOBACHUTH C €ro TMOMOIIBIO SIBJICHUE
TudpaKIyy.

HazoBuTe ycinoBust ri1aBHbIX MAKCUMYMOB 1 MUHUMYMOB JUTsI TU(PAKIIMOHHOMN PEIIETKH.
[ToueMy cMmemarOTCS TOJIOKEHUSI MAaKCUMyMOB TIPU WM3MEHEHHMHM Yyrila MaJcHUs Ha
IU(GPaKIMOHHYIO PEIIETKY CBETOBOM BOJIHbI?

Yrto coOoit mpencTaBIIAIOT €CTECTBEHHBIN U MOISIPU30BAHHBIN CBET.

HaszoBuTte MeTOIBI NOIYyYEHHUSI INIOCKONOJIPU30BAHHOIO CBETA.

Chopmynupyiite 3akoH Maitoca.

Kak ¢ nmomompro monspona MOYKHO OTJIAYWATH IUIOCKOIIOJSPU30BAHHBIM CBET OT
€CTECTBEHHOTO?

Ha3oBute BUIbI CHEKTPOB U OOBSICHUTE UX MpoucxoxiaeHue. I[loueMy numHeiuarbie
CIIEKTPbI PA3JINYHbI Y Pa3HbIX 3JIEMEHTOB?

[Tosicaute 3atpyanenus Teopuu Pesepdopaa u ux paspeiieHue ¢ moMOoIIbIo MOCTYJIATOB
bopa.

[TosicHUTE YCTPOMCTBO U MPUHIIUI ACHCTBHSI MOHOXpOMATOpa.

Onumure OmnbIT MO U3MEPEHUI0 TEMIEpaTypbl pPAaCKaJI€HHBIX TEJN ONTHYECKUM
MTAPOMETPOM.

Ipumepvl mecmogvix 3a0anuii 014 NPOEEOCHU MEKYWLe20 KOHMPOJIA U PYOEHCHO20

mecmupoeanus:

OIIK-1.1. JlemOoHCTpUpyeT 3HAaHUE OCHOBHBIX 3aKOHOB  MAaT€MAaTUYECKHX,

€CTECTBEHHOHAYYHBIX M 001IeNpOo(eCCUOHATBHBIX TUCHUIUIMH, HEOOXOAUMBIX ISl PEIICHUs
TUIIOBBIX 33/1a4 B 00J1aCTU arpOMHKEHEPUU
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Tecmoeswvie 3a0anus 01s pyoesHcHo20 mecmupoanus:

Ne 3aoanus / Bapuanmusl omeemos

3ananume 1 | OObekTHB (hoTOaMMapara sBiIseTCs coduparomieit muH301. Kakoe n3o0pakeHune oH JaeT Ha
TIeHKe 1pu ¢poTorpadupoBaHUU TIpeaMeTa?

3aganue 2 K cBolicTBaM BpeMEeHU HE OTHOCHUTCH. ..

3ananme 3 | Teroxon nepexoauT u3 ycThs Bonru B conenoe Kacnuiickoe mope. Ilpu aTom
apxXuMeoBa CUIIa, AeMCTBYIOIAs Ha TEIJIOXO/, ...

3aganue 4 SnepHble cuibl 00YCIOBICHBI 0OMEHOM HYKJIOHAMU B SJIPE YaCTUIIAMH. ..

3aganue 5 | BHyTpeHHsIsI SHEprus r'Mpy YBEJIUUUBAETCS, ECIIH. . .

3aganme 6 | B 0oqHOPOJHOM MAarHUTHOM IOJIE BOKPYT ocl AB ¢ ofnHakoBoOH Q' _9
4acTOTOM BpAIAalOTCsl IBE€ OJIMHAKOBBIE PAMKHU (CM. PUCYHOK). x x X % x
KakoBo oTHOLIEHHE MakcUMalIbHBIX 3HaueHud D/J]C uHAYKINH, 1‘:
reHepupyeMbIX B pamkax 1 u 112 B xll Rig

X %X X X
II|

X X X X
B

A) 1:1.

b) 1: 2.

B) 2:1.

I') OnmHO3HAYHOTO OTBETA AaTh HEIb3I.

3aganue 7 | CpaBHHUTE JaBJICHUS KUCIOPOJA Py W BOAOPOJA P, HA CTEHKH COCYJa, CCITH
KOHI.[GHTpaLII/I}I Tra30B U UX CpGI[HI/Ie KBaI[paTI/I‘IHInle CKOpOCTI/I OJWUHAKOBBI.

A) p1 = 16p,.
B) p1 = 8p,.
B) p1 = p2.
') p1 = 4p,.

OIIK-1.2. Vcnosb3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MAaT€MaTUYECKUX M €CTECTBEHHBIX
HayK JIJIs pelIeHrs CTaHAapTHBIX 33/1ad B arpOMHKEHEPUHU
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Tecmoesvie 3a0anus 01a pyoesHcHo2o0 mecmuposanus:

Ne 3aoanus / Bapuanmusl omeemos

3aganue 1 | OTHOCHTENBHAS BIAXXHOCTH BO3/IyXa B 3aKPHITOM COCY/I€ MO/ opITHeM paBHa 35 %.
Kakoii Oyzier oTHOCUTENbHAsI BIAXKHOCTh BO3/1yXa B COCYE, €CIIU MPU HEU3MEHHON
TEeMITepaType ero 00beM 3a CUET JIBHXKCHHS TIOPITHS YMEHBIIUTH B 3 pa3a? (OTBer
BBIPA3UTh B MPOIEHTaX, OKPYTICHHBIX JI0 LIEJIOTO 3HAYCHNUS).

3ananme 2 | Kak U3MEHUTCS 31€KTPOEMKOCTh TUIOCKOTO KOHAEHCATOpa MPU YBETUYCHUH 3apsija Ha
MJIaCTUHAX KOHJAEHcaTopa B 2 pa3a?

3amanne 3 | [Ipu CTONKHOBEHHH JBYX BaroHOB Oy(hepHbIe MPYKUHBI xKecTkocThio 10° H/M cxanuch
Ha 10 cm. KakoBa MakcumaibHas cuja ynpyrocTu, ¢ KOTOPOil IPYy>KHUHBI BO3/IEHCTBOBAIN
Ha BaroH? (OTBET BBIPAa3UTh B HHIOTOHAX).

3ananmne 4 | Kak usmenurcs GoTOTOK HachILeHUs pH GoTodPeKTe, eclii YBETUIUTh HHTEHCUBHOCTD
MaJlaloniero ceeta B 2 paza?

3amanme 5 B maruuTHOM 1osie HaXOAUTCS TPOBOJHUK C TOKOM (CM. I
pucyHok). KakoBo HanpasieHue cuibl Amiepa, iy

o o o

NeiCcTBYIOIEH Ha MPOBOJHUK? T . B

3apanme 6 | Terosas mamuHa umeet KIIJ1 25 %. CpenHsist MOIIHOCTD NIepeaayy TEIUIOTHI
XOJIOMIIBHUKY B X0JIe ee paboThl coctaBisieT 3 KBT. Kakoe koimmdecTBo TEmIoThI
MoJTy4yaeT pabodee Tejo MaluHbl OT HarpeBaTens 3a 10 c?
A) 0,4 [Ix.
b) 40 [Ix.
B) 400 /[Ix.
I') 40 x/x.

3ananme 7 | Uemy paBeH nepuoj noJiypacrnajaa paguoakTUBHOTO 3JIEMEHTA, €CJIU €r0 aKTUBHOCTD

yMeHbIaercs B 4 pasa3a 8 aHei?

A) 8 nHeil.
b) 2 nus.
B) 1 newns.
I') 4 nus.
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7.3.2 TunoBble 3aJaHusl ISl POBeJeHUs] MPOMEKYTOYHOM arTecTanuM (3a4era,

IK3aMeHAa)

Komnemenuyuu:
OIIK-1 — CnocobeH pemaTh TUIOBBIE 3aJa4d MPO(HECCHOHATBHON JEsSTENIbHOCTH Ha

OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB MaT€MaTUYECKUX U €CTECTBEHHBIX HAyK ¢ MIPUMEHECHHEM
WH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH.

*

10.
11.
12.

13.

14.

15.
16.
17.

BO”pOCbl K 3auemam:

du3rka B CUCTEME E€CTECTBEHHbIX HayK. OOias CTpyKTypa U 3aJayd JAMCLMIUIUHBI
«Dusuka». JKkcepuMeHTalIbHAs U TeopeTHuYecKas GU3HKa.

duznueckre BETWYMHBI, X WU3MEpPEHHE M OIeHKa morpemHocTeid. CUCTEMBbI €IUHUIL
(bU3UYECKUX BEJIMYKH.

Kpatkas ucropus ¢uznueckux uIeW, KOHLENIMA W OTKpbITUH. DPU3NKa U HAyIHO-
TEXHUYECKUU MPOTPECC.

OCHOBHbIE KHHEMATHYECKHE XapaKTEPUCTUKU KPUBOJIUHEHHOTO JABUXKEHUS: CKOPOCTh U
yckopenue. HopmanbHOE U TaHr€HIIMaIbHOE YCKOPEHHE.

KunemaTtrka BpamarTesbHOroO JIBUKEHUS: YTIIOBass CKOPOCTh M YIJIOBOE YCKOPEHHE, X
CBSI3b C JINHEWHOW CKOPOCTBHIO U YCKOPECHUEM.

[TpoctpanctBo W BpeMss B MexaHuke HproToHa. CHCTEMBl KOOPAMHAT W HX
npeoOpa3oBaHuUs.

@uU3NYECKUN CMBICII IIPOU3BOIHON U UHTETpaa.
NuepnuanbHbie CUCTEMBI OTCYETA U NEPBBIN 3aKOH HproTOHA.

Bropoit 3akon HeroToHa. Macca, uMItysiec, cuiia. Y paBHEHHE JBUKECHHUS MATEPUATBHOU
TOYKH.

Tpernii 3ak0oH HpI0TOHA M 3aKOH COXpaHEHUs UMITYJIbCA.
3aKOH BCEMUPHOT0 TAroTeHUs. CHIIbI TPEHMUSI.

HNHTerpupoBanne ypaBHEHUM JBWKEHHMS, pOJb HaydaldbHbIX ycinoBuid. LleHTp Macc
MEXaHUYECKON CUCTEMBI, 3aKOH JIBUKEHUS LIEHTpa Macc.

JIB>keHHe Tell ¢ TEepEeMEHHOM Maccou. YpaBHeHue Memepckoro. @®opmynna
[{nonkoBckoro.

MOMEHT UMITyJIbCa MATEPUAIBHON TOYKM U MEXAHWYECKOW CHUCTEMbl. MOMEHT CHIIBI.
YpaBHEHHE MOMEHTOB.

3aKOH COXpAaHEHHSI MOMEHTA UMITYJIbCA MEXAaHUUECKON CUCTEMBI.
JIBr>keHue B 10JI€ IIEHTpaIbHbIX CUJl. 3akoHbl Keriepa.

Cuna, paboTa 1 noTeHMaIbHas sHeprus. KoHcepBaTUBHbIE U HEKOHCEPBATUBHBIE CHIIBI.
PaboTa v kKuHeTHYECKast SHEPTHUSL.
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18.
19.
20.
21.

22.
23.
24.
25.

26.
27.
28.

29.
30.
31.

32.

33.

34.

35.
36.
37.
38.

39.
40.
4].
42.

43.

44,

3aKOH COXpaHEHUS MOJTHON MEXaHUYECKOW SHEPTUU B MOJIE€ TOTEHIUAIBHBIX CHUJL.
CBs13b M@Ky CHJION U MOTEHIMAIBHOM dHEpTHUel. ['paueHT cKasipHOM (QyHKIIUH.
CronkHOBeHUs Tel. AOCOTIOTHO yIPYTO€ CTOJIKHOBEHHE.

OcHoBHOE YPaBHCHUC OUHAMUKHU BpamlaTCJIbHOIO JAIBHWKCHHUA TBCPAOIo TCIa C
SaKpCHHCHHOﬁ OCBIO BpaIllCHU.

MowmenT nmnynbca tesna. Moment unepuun. Teopema llTelinepa.
KuneTtuueckast 3Heprust Bpalaroumerocs TBeporo Tea.
['upockonuueckue cuibl. ['MPOCKOIBI M KX TPUMEHEHUE B TEXHUKE.

OOmume cBOMCTBA XKUAKOCTEN M Ta3oB. CTallMOHApHOE TEYEHHE UACATBHON JKHJIKOCTH.
YpaBuenue bepryim.

WneanbHO yripyroe teio. Ypyrue HanpspkeHus U 1eopMariyi.
3akoH ['yka. Monyns FOHra.

Kunemarnueckoe omnucaHue ABMOKCHHUS KHUIKOCTH. BeKTOprle nonsa. Ilotoxk wu
OUPKYJAOUA BEKTOPHOI'O I1OJIA.

VYpaBHEHHUsI IBUKEHUSI U PABHOBECHSI JKUIKOCTH.
OHeprus ynpyrux aedopMainuii TBEpIOro Tena.

HpHHHHH OTHOCHUTCIIBHOCTH H Hp€O6pa3OBaHI/I${ INanunes. HCI/IHBapI/IaHTHOCTB
QJICKTPOMATHUTHBIX SIBICHUM OTHOCHUTEJIBHO npeo6pasoBaHHﬁ lanunes.

[ToctynaTel crnenMAIbHOM TEOPUM OTHOCUTEIBLHOCTH OWHIITEHHA. OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH U TIpeodpa3zoBanus JIopeHia.

HapaI[OKCBI peHHTHBHCTCKOﬁ KHMHCMATUKHN: COKpAIICHUC NJIMHBI U 3aMCAJICHUC BPCMCHU
B IBWXYIINUXCA CUCTEMAX OTCUCTA.

PenstuBuctckuii uMiyJjibc. B3auMOCBSI3b MacChl U SHEPTUU B CHEUHUAIBHOM TEOPUU
OTHOCHUTEIBHOCTHA DUHIIITENHA.

CrenuanbHON TEOPUU OTHOCUTEIIBHOCTH DUHILITEWHA U siAEpHAst SHEPTeTUKA.
[IpeoOpazoBaHue CKOPOCTEN B pENSATUBUCTCKON KHHEMATHUKE.
CoxpaHeHue pensiTUBUCTCKOTO UMITYJIbca. PensTUBUCTCKAS SHEPTUSL.

TepmoauHaMuyeckoe paBHOBecue M Temneparypa. HyneBoe Hadano TepMOAMHAMHUKH.
OMnuprYecKas TeMIepaTypHas IKaa.

KBazucraruueckue nporeccol. Y paBHEHHUE COCTOSHUS B TEPMOJMHAMUKE.
OO6patumbie u HeoOpaTUMBIE poriecchl. [lepBoe Havamo TepMOAMHAMUKH.
TemnoeMkocTh. YpaBHeHue Maiiepa.

N3oxopuueckuii, n300apuyecKuii, H30TEPMUUYECKHH, anuabdaTuuecKuil MpoLecChl B
UJCAbHBIX T'a3ax.

[IpeoOpa3oBanue TemaoTh B MexaHnueckyto padoty. Llukn Kapno u ero kosddunument
ITOJIE3HOTO IEUCTBUS.

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 CTENeHell CcBOOOABI MOJIEKYJI.
[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 HpOCKHI/Iﬁ CKOpPOCTH MOJICKYJI UACAJIBHOI'O
rasa. 9KCHCpI/IMCHTaJIBHOC 000CHOBaHHE pacipcaciacHus Makcaeia.

Pacnpenenenne bonbnimana 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.

OMmnupudeckne ypaBHeHus mnepeHoca: ®Puka, Dypre u Hpbrorona. Pemakcauus 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. Lupkynsauus u poTop
BEKTOPHOTO TOJIS.

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

OKBUIIOTCHIIMAJIBHBIE TOBEPXHOCTH M CHUJIOBBIE JIMHUU 3JIEKTPOCTATUYECKOIO TMOJIs
MEXAY NPOBOJHUKAMH.

DnekTpocTaThyecKas 3aluTa.
EMKOCTh TPOBOTHUKOB U KOHAEHCATOPOB. JHEPIHsl 3apsKEHHOTO KOHJIEHCATOpa.

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

OO6beMHas IIOTHOCTh YHEPTHH 3JEKTPOCTATHUECKOTO TOJIS.
DJEKTpUUYECKOE 10JIe JUNOJIA. J[UITOJIb BO BHEIIHEM YIEKTPUYECKOM IIOJIE.

[Monspuzarust auAIeKTPUKOB. OpHUEHTAIMOHHBIA H JAe(OPMAllMOHHBIA MEXaHU3MBI
MOJISIPU3ALIN Y.

BekTop 31eKTpUYECKOro CMEMIEHUS (3JEKTPUIECKON UHAYKIUH).

I[I/IG)JIGKTPI/I‘IGCKaH IMPOHNUIIACMOCTL BCHICCTBA. 9JI€KTpI/I‘{€CKO€ mojic B OAHOPOIHOM
AUDJICKTPHKE.

Paznoxxenue mojsi CMCTEMBI QJICKTPUICCKHUX 3apsAJ0B IO MYJbTHUIIOJIAM. I[HHOHBHBIﬁ
MOMCHT CUCTCMBEI 3apA10B.

Bekrop monspu3zanuu (MOJISIpU30BaHHOCTH) JUAJIEKTPUKA U €ro CBSI3h C OOBEMHON U
IMOBEPXHOCTHOM IUIOTHOCTBIO CBA3aHHBIX 3aPSI0B.

]_—[I/IBJIGKTPI/I‘IGCKaH BOCIIPUUMYHNBOCTD U JUIJICKTPHUUCCKAA IMPOHHULIACMOCTD. OObemMHas
IIJIOTHOCTD OHCPIrvU JICKTPHUUICCKOTO ITIOJIA B JUIJICKTPUKE.

[ToaxmtroueHUe M OTKIIFOUYCHHE KOHJICHCATOPa OT UCTouHKKa moctosiHHoM D]1C.
Curia ¥ TUIOTHOCTh TOKA. Y paBHEHHE HETIPEPHIBHOCTH TSI TNIOTHOCTH TOKA.
3akon Oma B uHTerpaibHoi u auddepeHnuansuon Gopmax.

3akoH [{xoynsa — Jlenua.

3akoH Buaemana — @panna.

DNEKTPOABMKYIIAS CUJIa HCTOYHUKA TOKA.

ITpaBuna Kupxroda.

Kitaccuueckast Teopusi 3JIEKTpONpPOBOJHOCTA MeTamioB (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.

IIoToOK M IMPKYJISIUSA MAarHATHOTO TOJIA. /[MBEpreHnus m poTop BEKTOpAa MAarHUTHOU
MHIYKIUU.

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.

HaHpH)KGHHOCTB MarHuTHOro mnoJjisi. MarauTtHas IMPpOHNUIACMOCTD. KHaCCI/I(bI/IKaHI/I}I
MAaroC¢THuKOB.

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

JlnaMarHeTHKH, TapaMarHeTHKU U (heppOMarHETHKH.

['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 MW OTKJIIOYEHHUE KaTyIIKA OT HCTOYHHUKA
noctostHHOM DJIC.

DHeprust MarHUTHOTO TTOJIS.

®u3nKa 3JEKTPOMATHUTHON HHAYKIHUU.

Buxpesoe anektpuyeckoe nose. Tok cMenieHus.

Cucrema ypaBHeHui MakcBemia B HMHTETpaibHOM (opMe U (PU3HUECKHN CMBICIT
BXOJSIIMX B HEC YPABHEHUM.

Cucrema ypaBuenuii Makcsesia B qudepeHnnansaoi hopme.

CxkansipHbIi U BEKTOPHBINA MMOTEHINANBI 3JIEKTPOMAarHUTHOTO MOJIS.

Bonpocul k 3x3ameny:

®du3uka B CUCTEME €CTECTBEHHBIX Hayk. OOmias CTpyKTypa U 3aJadydl JUCHUILIAHBI
«Du3ukay. JKCIepUMEeHTaIbHas U TeopeTnyeckas ¢puznka. Ou3ndeckre BeITUUUHbI, UX
U3MEpEeHHe U OlleHKa norpemHocteil. Cuctembl equHull puznyeckux BennyuH. Kpatkas
UCTOpHUS (PU3MUECKUX HAEH, KOHUEHINI 1 OTKpHITUN. PU3NKa U HayYHO-TEXHUUYECKHI
mporpecc.

OCHOBHBIE KHHEMAaTUYECKHE XAPAKTEPUCTUKU KPUBOJIMHEWUHOIO JBUKEHUSA: 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 " HCpBBIﬁ 3akoH HproToHa.

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

3aKoH BCCMHUPHOI'O TATOTCHMUS. Cuibl TPCHMUA.

WNHTerpupoBanne ypaBHEHUN [BMKECHHs, pOJb HadalbHbIX ycinoBud. LleHTp Macc
MEXaHUYECKOW CHUCTEMBI, 3aKOH JBU)KEHHUS LIEHTpa Macc.

JIBmkeHHe Tel ¢ TEepEeMEHHOM Maccou. YpaBHeHue Memepckoro. @opmyna
[MnonkoBckoro.

MomeHT HMITYJIbCa MaTCpHaHBHOﬁ TOYKHM U MEXAaHUYECKOM CHUCTEMbl. MOMEHT CHIIBL.
YPaBHCHI/IC MOMEHTOB. 3aKOH COXpaHCHHUA MOMCHTA NMITYJIbCa MEXaHUYE€CKOU 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 SHEPTUHU B
I10JI€ TOTEHIUAJIBHBIX CHUII.

CBs13b M@Ky CHJION U MOTEHIMAIBHOMN dHEpTUel. ['paueHT cKasipHOM (PyHKIIUH.
CronkHoBeHUs Tel. AOGCOIIOTHO YIIPYTroe CTOJKHOBEHHE.

OCHOBHOE YypaBHEHME JIMHAMUKH BpallaTEIbHOIO JBUKEHHS TBEPIAOTO TeEla C
3aKPEIUICHHOW OCBhIO BpalleHusa. MOMEHT uMmiyJibca Tena. MoMeHT uaepuuu. Teopema
[ITernepa.

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

OOmue cBoMCTBa KUAKOCTEH M razoB. CTallMOHApPHOE TEUYEHUE UJCAIBHON KHUJIKOCTH.
Ypasuenue beprym.

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

Kunemarnueckoe omnucaHue JBWKEHHUS JKUAKOCTU. BekropHsle mnonsd. Ilotox wu
LUAPKYJIALMSA BEKTOPHOTO MOJIA. Y paBHEHUs IBHKEHUS U PAaBHOBECUS KUJIKOCTH.
OHeprus ynpyrux aedpopmanuii TBEpIOro Teja.

[lpyHuMIT  OTHOCHUTENBHOCTH W MpeoOpasoBanus [amunes. HewmHBapHaHTHOCTH
AJIEKTPOMArHUTHBIX SIBJICHUA OTHOCUTENBHO NpeoOpa3zoBanuil [anumes.

IToctynarsl crienuManbHOM TEOPUU OTHOCUTENIBHOCTH JDUWHIITENWHA. OTHOCHUTEIBHOCTH
OJTHOBpEMEHHOCTH U mpeoOpa3zoBanust Jlopenma. [lapagokcbl pensITUBUCTCKOM
KMHEMATHUKN: COKpAIICHUE JUIMHBI U 3aMENJICHHE BPEMEHHM B JBWKYLIMXCS CHCTEMAaxX
OTCYeTa.
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23.

24.

25.

26.

217.

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 DWHINTEWHA U
AJIepHasl YHEPreTUKa.

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

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

OO6patumbie U HeoOpaTUMBIE poIiecchl. [lepBoe Havamo TepMOAMHAMUKH.

TennoeMKoCTb. YpaBHeHUE Maiiepa. N3oxopuueckuid, 1300apUYECKuH,
M30TEPMUYECKUMN, aadaTHUEeCKUIl MPOLECCHl B UI€ATIbHBIX ra3ax.

[IpeoOpa3oBanue TemnoThl B Mexannueckyto padory. Llukn Kapho u ero kosdduuument
IIOJIE3HOTO IEUCTBUS. DHTPOIIHSL.

CBsi3p TEIJIOEMKOCTH HJECAJIBHOTO TIa3a C YHUCIOM CTENeHEeW CBOOOABI MOJIEKYI.
[TomuTponuuecKknuii MpoLEcC U €ro YaCTHBIE CIIyYau.

TepMmoauHaMuyeckue MOTEHIMANbl U yCloBHs paBHOBecus. da3oBbie mnpeBpalieHusl.
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 ¢ TOYKU 3PEHUS MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU. TEIIOEMKOCTh U
YHCJIO CTENEeHEeH CBOOO bl MOJIEKYJI ra3a.

Pacnpenenenne MaxkcBemuta fuist MOy M MPOEKUMHA CKOPOCTH MOJIEKYJ HWIEAIBHOIO
raza. DKcIepuMeHTaIbHOe 000CHOBAaHME pacnpeaeneHus: Makcaera.

Pacnpenenenne bonbumana u Oapomerpuueckas ¢opmyna. BwiBon pacnpeneneHuit
Makcsemia u bonbsiiMana U3 yClI0BHsI pPABHOBECHOIO XapaKTepa JIBUKECHHS MOJIEKYIL.

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

Asnenus nepenoca. uddysus, TemionpoBoHOCTh, BHYTpeHHEE TpeHUE. bpoyHOBCKOE
JIBIKEHUE.

Uucno CTOTKHOBEHUH U JyIMHA CBOOOAHOTO ITpo0era MOJIEKyJI UAealIbHOTO ra3a.

OMmnupudeckne ypaBHeHus mnepeHoca: Puka, Pypre u HbroroHa. Pemakcauus x
COCTOSIHUIO PABHOBECHS.

OTKpBITHIC TUCCUTIATUBHBIE cUCTeMbl. CaMOOpTraHu3aIsl B OTKPBITBIX CUCTEMaX, POJIh
HenuHenHocTH. OnykTyanun. budypkanuu u karacTpodswi.

Nnen cunepreruxku. Ilpumepsl camoopraHuszanMi B JKUBOM U HEXUBOU MPUPOJE.
JImHaMu4eckum xaoc.
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43.
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47.

48.
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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 €€ MPUMEHEHHUE TSl pacueTa dJISKTPUIECKHUX 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 mist norenuuana. Teopema UpHioy.
PaBHoBecue 3aps10B B MpoBogHUKE. OCHOBHAS 3a/1a4a 31EKTPOCTATUKU TIPOBOITHUKOB.

OKBUIIOTEHIMAIbHBIE MOBEPXHOCTH W CHUJIOBBIE JIMHUM 3JIEKTPOCTATUYECKOIO MO
MEXy MPOBOJHUKAMU. DIEKTPOCTATUYECKAS 3AIIUTA.

EmMKkocTh IMPOBOJHUKOB U KOHACHCATOPOB. 9H€pI‘I/IH 3apsKEHHOI'O KOHACHCATOpA.

9Hepr1/151 BSaHMOHeﬁCTBHH QJICKTPUYICCKUX 3apsaa0B. 9HepFI/I$[ CUCTCMbI 3apPsS’KCHHBIX
IMPOBOJAHHUKOB. OO0beMHas NJI0THOCTh 9HCPI'MH JJICKTPOCTATUICCKOIO I10JIA.

9JI€KTpI/I‘{€CKOG ITOJIC AHITOJIA. ]_—[I/IHOJIL BO BHCIITHEM JJICKTPHUYCCKOM I10JIC.

[Monspuzanust audMeKTpUKOB. OpHUEHTAMOHHBIM M Je()OpPMALIMOHHBIM MEXaHU3MBI
noJisipu3aiu. Bektop anekTpuyeckoro cMenieHus (3JeKTpUIecKol HHIYKIUN).

JusniekTpuyeckass NMPOHUUAEMOCTh BEIIECTBA. DJIEKTPHUUYECKOE IOJIE B OJHOPOJIHOM
OUBJICKTpUKE. Pa3noKeHne moJisi CUCTEMBI JIEKTPUUECKHUX 3aPSAJI0B MO MYJIBTHIIOJSM.
JIMTIOJIBHBINT MOMEHT CUCTEMBI 3apSIA0B.

BekTop nmonsipuzanuu (MoJIIpU30BaHHOCTH) JUAJIEKTPUKA U €ro CBSI3b C OOBEMHON U
MOBEPXHOCTHOM MIOTHOCTHIO CBA3AHHBIX 3apsA0B. J(M3neKkTpuyeckas BOCIPUUMYUBOCTh
U JUDJICKTpUYECcKasl MpOHUIaeMocTh. OOBbEeMHAs TIOTHOCTh SHEPTUH DJICKTPUIECKOTO
MOJISl B JUAJIEKTPUKE.

[TonkmroueHne U OTKJIIOUYEHUE KOHAEHCATOpa OT UCTOUYHMKA TocTossHHON D J[C.

Cuia ¥ IJIOTHOCTH TOKA. Y paBHEHHE HENIPEPBIBHOCTH IS IIOTHOCTH TOKA. 3akoH OMma B
MHTETpabHON 1 quddepeHnansHoi Gopmax.

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

Kitaccuueckast Teopusi 3JIEKTpONPOBOJHOCTA MeTauioB (teopusi pyne — Jlopenua),
YCJIOBUS €€ MPUMEHUMOCTHU U MIPOTUBOPEYUHS C IKCIIEPUMEHTAIBbHBIMU PE3YJIbTaTaAMMU.

MakcBeoBcKas pefakcaiusi HeOJHOPOAHOCTH 3apsijia B IPOBOJIHUKE.
DNEeKTPUYECKUN TOK B Ta3ax U KUIKOCTSX.
TepmonnexTponnas smuccusi. KOHTakTHbIE 3JIEKTPUUYECKUE SBIICHUS.

MaruutHo€e B3aMOJIEUCTBUE MOCTOSHHBIX TOKOB. BEKTOp MAarHUTHOM UHAYKIMU. 3aKOH
Awmrnepa. Cuna Jlopenua. JIBukeHue 3apsa0B B JJIEKTPUUECKUX U MATHUTHBIX MOJISX.

MarnutHoe mnone aBuwxyiierocsa 3apsaa. [IoTok u mupKyasauus MarHUTHOTO ITOJIS.
JluBepreHnys U poTop BEKTOpa MarHUTHOM MHAYKUUU. J[BMKEHHE 3apsUKEHHBIX YaCTHLL
B DJIEKTPUYECKUX U MArHUTHBIX MOJIAX.
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64.
65.
66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

78.

79.
80.

81.

3akon buo — Capapa — Jlanmaca. TeopeMa o HUPKYJIALNY (3aKOH TTOJTHOTO TOKA).
DddexT Xomia u ero npuMeHeHHE.

MarauTHOe NoJ€ U MarHUTHBIA JUIIOJbHBI MOMEHT KPYyroBoro toka. Hamarmuuenwue
MAarHeTukoB. HanpskeHHOCTh MarHMTHOrO 1OJsA. MarHuTHas MNPOHULIAEMOCTbD.
Knaccudukanys MarueTukos.

BekTop HaMarHWYEHHOCTH ¥ €T0 CBSI3b C TNIOTHOCTBHIO MOJICKYJISIPHBIX TOKOB. MarHuTHas
BOCIIPUUMYHUBOCTh U MAarHWTHas MPOHUIAEMOCTh. JlMaMarHeTWKH, MapaMarHeTUKUd H
(beppoMarHeTukHu.

['paHuyHbIE YyCIOBUS HA MOBEPXHOCTH pas3fiea IByX MarHeTUKOB. OObeMHas MIIOTHOCTh
SHEPrUM MAarHUTHOIO IOJISI B BEUIECTBE.

@EHOMEHOJIOTHSL  JIEKTPOMarHuTHOM uHAYKuMH. IIpaBumo Jlennma.  YpaBHeHue
ANEKTPOMATHUTHON MHAYKIMH. CaMOMHAYKIIUS.

NHIyKTUBHOCTD coOJeHOMAA. BKIIOUYEHHE W OTKIIOYEHHE KaTyIIKA OT HCTOYHUKA
noctostHHoM DJ[C. DHeprusi MarHuTHOTO 1oJid. Du3nKka 3JIeKTPOMArHUTHOM UHIYKIIHH.
BuxpeBoe snekrpuueckoe mnosie. Tok cmemenus. Cucrema ypaBHeHME MakcBeiia B
UHTETpajabHON hopMe U PU3NUEeCKUil CMBICT BXOISIINX B HEE YPaBHEHUM.

Cucrema ypaBHeHuih MakcBemia B auddepeHuuansioit ¢opme. CKalgpHBIA U
BEKTOPHBIM MOTEHIMAJIBI JIEKTPOMArHUTHOTO TTOJISL.

NpeanbHpli TapMOHUYECKUN OCUMIUIATOP. Y PAaBHEHHUE HJICATBHOTO OCUMLIATOPA U €0
peuienue. AMILTUTYAa, YacToTa U ¢dasza kosiebanus. [Ipumepsl kosie0aTeTbHBIX TBHKCHUN
pa3IMYHON PU3NUECKON TPUPOIBI.

CBoOosIHBIE 3aTyXarolue KojeObaHus OCHWUIATOpa C TOTepsIMU. BBIHYXICHHBIC
konebanus. Cnoxenue konedanuii (ouenus, purypsl Jlnccaxy). Paznoxenue u cuHre3
KoJiIeOaHUM, MMOHSITHE O CTIEKTpe KoJjiebaHuii. CBsi3aHHbBIE KOJIeOaHMSI.

KowmmnekcHas popma npeacraBiaeHus rapMOHHYECKUX Kojebanuii. BekTopHoe onucanue
cinoxkeHus: KoneOanwii. HopmanbHbIe MOJBI CBSI3aHHBIX OCHWJUIATOPOB. Bpems
YCTaHOBJICHUSI BBIHYKJICHHBIX KOJI€OAHUI 1 €ro CBSI3b C JOOPOTHOCTHIO OCITUILIATOPA.

BonnoBoe nBukenue. [linockas rapmoHndeckas BoJiHA. [[JInHA BOJTHBI, BOJTHOBOE YHCIIO,
¢dazoBast CKOpocTh. YpaBHeHHE BOJIHBI. O THOMEPHOE BOJIHOBOE YpaBHECHHE.

VYropyrue BOJIHBI B ra3zax >KMIKOCTSIX W TBeplbiX Tenax. Ilinockue m cdepuueckue
ANEKTPOMAarHuTHbBIE BOJHBIL. [losspru3anus BoJIH.

BonnoBoe ypaBHeHue B mpocTtpaHcTBe. BonHOBOM BekTOp. BonHOBOE ypaBHEHHE i
AIEKTPOMArHuTHOrO 1moJigt. OCHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

DHEPreTUYECKUe XapaKTePUCTUKHU AIEKTPOMAarHuTHbIX BOJIH. Bektop [loliHTHHTA.

NurepdepeHumonHoe moje OT JABYX TOYEYHbIX HMCTOYHMKOB. OmnbiT  HOHra.
Nurepdepomerp MaiikenbcoHa.

WNutepdepeniiuss B TOHKUX IUIeHKax. MHoromydeBas unTepdepenius. OCHOBHOE
ypaBHEHUE HHTEpPEpEeHIINH, POJIb KOTEPEHTHOCTH. BpemenHas (mpojoJibHas)
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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.
Hudpakus Opayurodepa. JudpakironHas pemieTka Kak ClieKTpaabHbINA 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 Dpaynrodpepa na wmenu. Judpakuums HA MHOTHX OECIOPSIOYHO
pacmojoXKeHHBIX Iperpajgax. Pazpemaromas cnocoOHOCTh TUGPAKIIMOHHON PEIIETKH.
Hudpakuus bparra.

@opma U CTENEHb MOJSAPU3ALMM MOHOXpOMAaTHYECKHX BOJH. Ilomydenue u aHanus
JIMHEWHO-TIOJIAPU30BAHHOTO CBeTa. JIMHelWHoe aByJydenpenomiieHue. I[IpoxoxneHue
CBETa uepe3 JIMHeHbIe (a30BbIe IACTUHKY. VICKyCcCTBEHHAs ONITUYECKAas aHU30TPOIIHS.
®oroynpyrocts. [upkynspHas ¢das3oBas aHU3OTPONHUS. DJIEKTPOONTHUYECKUE U
MarHutoonTuueckue 3 eKTol.

OTpaxeHue U NpeioMIIEHUE CBETa Ha TPAHUIIE pa3zesa JBYX JIUAJIEKTPUKOB. DOpMYIIbI
Openei. [lonHoe OTpakeHUE U €ro NPUMEHEHHUE B TEXHUKE. BOITHOBOBI U CBETOBOJIBI.
bprocrepoBckoe oTpaxeHue.

DeHOMEHOIOTUS TOTJIOLIEHUST W JUCIEpCUM cBeTa. Mozenb cpefpl ¢ AUCIEPCHUEN.
dazoBas U IrpynmnoBas CKOpOCTh BOJIHbI. HopmanbHast 1 aHOMabHAast AUCTIEPCHSL.
Henunelino-ontuueckue 3¢dexTsl: camopoKycHupoBKa CBeTa, IeHEpalus TapMOHHK,
MapamMeTPUUIECKUE MPOLIECCHI, BBIHYKJICHHOE PaCCEsIHUE.

N3nyuenne Harpetbix Ted. CHEKTpaldbHbIE XapaKTEPUCTUKU TEIJIOBOTO H3IYUYCHHS.
3akonsl Kupxrogda, Credana — bonsiimana u Buna.

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

I'mnoreza Ilmanka. KBaHTOBOe 0OBSICHEHHE 3aKOHOB TEILUIOBOIO  HM3JIyYCHHS.
KopryckyJisipHO-BOJTHOBOM Ayalin3M CBETA.

dororddext u r3pdext Komnrona. YpaBuenue DiinimreitHa 1 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.

I'unotesa ne bpotinsa. OnbiTe J3BUccona u [xxepmepa. Judpakimus MUKPOUACTHII.

[Ipunnmn HeomnpeneneHHocTu [elizenOepra. BomHoBast QyHKIMS, €€ CTaTUCTUYECKUM
CMBICJI ¥ YCIIOBUSA, KOTOPBIM OHA JIOJKHA YAOBIETBOPATD.
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99.
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108.

109.

110.

111.
112.
113.

Vpasuenue Illpenunrepa. KBaHToBasi yacTuiia B OJHOMEPHOM IOTECHIMAIBHOU SIME.
OpaHoMepHbIN MOTEeHIUATBHBINA MOPOT U 0apbep. CoCcTosIHIE MUKPOUYACTHIIB B KBAHTOBOI
MexaHuKe. [IoHATHE 0 BBIPOKIACHUN IHEPIETUUECKUX YPOBHEM.

IMapmonnueckuit ocumuisitop. PoHoHbl. CtauroHapHoe ypaBHeHue Illpeaunrepa s
atoma Bojopoaa. BonmHoBeie (yHKIMM W KBaHTOBbIe uHcia. [IpaBuma otbopa s
KBAaHTOBBIX IIEPEXOJIOB.

Omnpwit lltepna u I'epnaxa. Dpdext 3eemana. lllupuna crnexkTpaabHBIX JHUHHUNA aToma
BOJI0pPOJIA.
CoOCTBEHHBINT MEXaHWYECKUH M MarHUTHBIA MOMEHTHI 3JeKTpoHa B atome. CruH-
opbutansHOoe B3aumojielicTBue. CTpoeHHME aToMOB M IEpUOJUYEcKass CHCTeMa
xuMuudeckux d3ieMeHToB J[.M. MenneneeBa. I[lopanok 3amonHeHus 3IEKTPOHHBIX
000JI0Y€K.

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

OcobOeHHOCTH Jla3epHOTro H3iMydeHUs. OCHOBHBIE THUIIBI Ja3€pOB U HX IMPUMEHEHUE.
MopoBasi CTpyKTypa ONTHYECKHMX pPEe30HATOpPOB. CHEKTpalbHbIA COCTaB M3ITy4YEHUs
na3zepoB. KorepeHTHOCTH JIa3epHOT0 U3IIyYEeHHUS.

KBaHTOBBIE CHCTEMBI U3 OAUHAKOBBIX YaCTUIL. [[pUHIUIT TOKAECTBEHHOCTH OJJUHAKOBBIX
MukpodacTul]. CHMMETPUYHBIE U AHTHCUMMETPHUYHBIE COCTOSHUSI (BOJHOBBIE ()yHKIIUN )
TOKJICCTBEHHBIX MUKPOYACTHII.

bozonsl u pepmuonst. [Mpunmun Ilaynu. KBaHTOBBIE cTaTHCTUYECKHE pacHpeneIeHus
boze — Oitnmreiina u ®epmu — Jlupaka. [I10THOCTH 4YMcClia KBAHTOBBIX COCTOSIHUIA.
Oueprust Oepmu.

JIBUKEHUE 3IEKTPOHOB B EPUOAUYECKOM ToJie KpucTaiuia. CTpyKTypa 30H B MeTaJllax,
NOJIyIPOBOJHUKAX U AUAJIEKTpUKaX. [[poBOIMMOCTH METaIIOB.

CoOcTBeHHass U TMpPUMECHAas MPOBOJUMOCTH IMOJYIIPOBOJHUKOB. YpoBeHb Depmu B
YUCTBIX U MPUMECHBIX MOJYIIPOBOJHUKAX. TemMeparypHas 3aBUCUMOCTb IIPOBOJAUMOCTH
IIOJTYTIPOBOJHUKOB.

@DOTOMPOBOIMMOCTL  MOJTYNPOBOAHUKOB. [Iporiecchl reHepanuu W pPeKOMOMHAITUN
HocuTenel 3apsana. Dddext Xomia B MeTalIaxX U MOJIYIPOBOTHUKAX.

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

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

JlerexTrpoBaHue SAEPHBIX U3IIyUYeHUH. [IOHATHE O JO3UMETPUHU U 3aILUTE.
CnuH 1 MarHuTHBIA MOMEHT siipa. CBoMCcTBa 1 OOMEHHBIN XapaKTep sSACPHBIX CHUJI.

EcrecTBeHHass M MCKYCCTBEHHAas pPAAMOAKTUBHOCTb. VICTOYHHMKHM paguOaKTUBHBIX
U3JIy4YeHUun. Paanon3oTonHpii 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.
MeTomon0rus COBpEMEHHBIX HAyYHO-HCCIICIOBATEHCKUAX MPOTPaMM B 00J1acTH (DU3HKH.

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 MOIET. AHTPOITHBIN PHUHIIMII.

120. PeBONIOLIMOHHBIE M3MEHEHUS B TEXHUKE W TEXHOJOIMSIX KakK CJEICTBUE HAy4YHBIX
JIOCTHXKEeHU B obOsactu ¢usuku. Pdusznueckas KapTUHa MHpa Kak Quiocodcekas
kareropus. [lapagurma HeroTOHA 1 9BOIIOLIMOHHAS NTapagurma.

Ilpakmuueckue 3a0anus 011 nPo6edeHUs IK3AMEHA:

3adaua 1. PaccTosHue MexXIy NByMs cTaHuusaMmu MmetpononuteHa [ = 1,5 kM. IlepByto
MOJIOBUHY TOTO PACCTOSHUS MOE3/1 IPOXOAUT PAaBHOYCKOPEHHO, BTOPYIO — PABHO3aMEIJICHHO
C TeM Xe M0 MOJIYJI0 yCKopeHueM. MakcumaiibHasi ckopocTh noeszna v = 50 kM /4. Haiitu
YCKOpEHUE a U BpeMs t IBHXKEHUS MO0e3/1a MEXIy CTAHLIUSAMU.

3aoaua 2. Teno OpomieHO €O CKOpocThio vy = 14,7 M/c mox yriaom a = 30° k
ropu3oHTy. HailT HopManpHOE @, ¥ TaHTCHIUAIBLHOE (., YCKOPCHUS TeJa 4epes Bpems t =
1,25 ¢ mocine Hayana IBUKEHU.

3adaua 3. K Hutu noasemieHa rups. Eciu MoJHUMATE TUPIO C YCKOPEHHEM d; = 2 M/c?,
TO cuia HaTsHKeHUs HUTU T; OyZeT BABOE MEHbIIE TOM CHJIbl HATSKEHUS T,, MpU KOTOPOU
HUTh paspbiBaeTcs. C KakUM YCKOPEHHEM d, HaJA0 MOAHUMATh THUPIO, YTOObl HUTH
pazopBayiach?

3adaua 4. Teno CKOJIB3UT IO HAKJIOHHOW TJIOCKOCTH, COCTABIISIONIEH ¢ TOPU30HTOM YTOJI
a = 45°. Ilpoiias nyts s = 36,4 cM, Telo mpuodperaer ckopocth v = 2 M/c. Haiitu
K02 PuIMeHT TpeHus k Terna o MIOCKOCTh.

3aoaua 5. Baron maccoit m = 20 T, ABUrasch paBHO3aMEIJICHHO C HAYaJIbHOM CKOPOCTHIO
Vo =54 kM/4 , mon nekicTBueM cunbl Tpenus F, = 6 KH uepe3 Hexoropoe Bpems
ocra”aBnuBaeTcs. Halitu paboTy A cui TpEeHHUs U pacCTOSIHUE S, KOTOPOE BAaroH MPOMAET 10

OCTaHOBKH.
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3aoaua 6. V13 pyxbst Maccod my = 5 KI' BBUICTAET ITyJIsI MAaCCO M, = 5T €O CKOPOCTHIO
v, = 600 M/c. Haiftu ckopocTh vy OTAAQUU PYXKbs.

3aoaua 7. Kakoil npogobKUTENBHOCTH T JAOJKHBI ObLITN OBl OBITH CYTKH Ha 3eMile, YTOOBI
TeJa Ha 3KBATOPE HE UMENH Beca?

3aoaua 8. CtanpbHOM KaHAT, MOTYLIMH BBIJEPKATh BEC HEMOJBMXKHOW KaOMHBI JHU(TA,
uMeet auametp 9 MmMm. Kakoil nuaMerp NOKEH MMETh KaHaT, eclu KaOuHa JudTa MOXKET
HWMETh YCKOpeHue 10 8g?

3adaua 9. MaxoBUK, MOMEHT UHEPLIMH KOTOpPOro | = 63,6 KI - M2, BpaIaeTcs ¢ yrioBoi
cKopocThio W = 31,4 pajg/c. HaliTu MOMEHT cuJl TOpMOXKeHUsT M, o 1eMCTBUEM KOTOPOTO
MAaxOBHUK OCTaHaBIMBaeTcA uepe3 Bpems t = 20 ¢. MaxoBHK CUATATh OAHOPOJIHBIM JUCKOM.

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

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

3adaua 12. B 3akpbiToM cocyae oobemMoMm V = 10 g1 HaxonuTcs BO3AYX MpPH JaBICHUU
p = 0,1 MIla. Kakoe koi1M4ecTBO TEIUIOTHl () HAZO COOONIUTH BO3AYXY, YTOOBI MOBBICUTH
JaBJIEHUE B cocylie 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, padoraromias no nukiay KapHo, coBepiaer 3a
oauH 1WKI padoty A = 2,94 k/bk U oTAaeT 3a OAMH IUKJI XOJOAWIBHUKY KOJIHMYECTBO
ternoTel @, = 13,4 x/[>. Haittu KIIJI n nukna.

3aoaua 15. Kakas 4yacth TEIIOTHI mapooOpa3zoBaHus BoAbl mpu Temiieparype t = 100 °C
UJIET Ha YBEJIMYEHUE BHYTPEHHEN YIHEPTUN CUCTEMBI?

3aoaua 16. Haiitu xo3ddurnment nuddy3uun D u BSI3KOCTH 1 BO3AyXa IMPHU JaBICHUU
p = 101,3 klla u remneparype t = 10 °C. lnameTp Monexys Bo3ayxa o = 0,3 HM.

3aoaua 17. KakuMm JD0JDKEH OBITh MpENeNbHbIA AuaMeTp d CTaabHOIO Tpoca, YTOOBI OH
BbIIEpKan Harpy3ky F = 9,8 kH?
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3aoaua 18. HalTu HaNpsHKeHHOCTh E  3JeKTpuueckoro mojis B TOYKe, JIexKalen
MOCEPEINHE MEXAY TOYECYHbIMM 3apsaamu q; = — 8 HKi m g, = — 6 HKi1. Paccrosnue
Mexay 3apsgamu © = 10 cm; € = 1.

3adaua 19. JIBa mapuka 0JUHAKOBBIX PaJilyca U MacChl OJIBEIICHBI HA HUTSIX OJMHAKOBOU
JUTMHBI TaK, YTO X MOBEPXHOCTU compukacaroTcs. [locie cooOuienus mapukam 3apsga qo =
0,4 MkKJ1 OHM OTTOJKHYJIMCH APYT OT JIpyra ¥ pa3ouuiuch Ha yroa a = 60°. Halitu maccy m
KaXKJI0T0 IIapuKa, €CJIM PAcCTOSIHUE OT LIEHTpa IapuKa 10 Touku nojaseca | = 20 cm.

3aoaua 20. Jlpa mapuka c 3apsgamu q; = 6,66 HKn1 u g, = 13,33 uKn mHaxomsTcs Ha
paccrosaun 13 = 40 cM. Kakyro paboty A Hauo COBEpIIUTh, YTOOBI CONM3UTH UX [0
paccTtosiHusl 1, = 25 cM?

3aoaua 21. Halitu comnpoTuBiieHHe R XKeJIe3HOro cTepkHs auamerpom d = [ cMm, eciu
Macca cTepkHsi m = 1 KT.

3aoaua 22. Dnement, umeromuii OJIC € = 1,1 B u BHyTpeHHee CONPOTUBIECHUE T =
1 OM, 3amkHYT Ha BHemHee cornpotuBieHne R = 9 Om. Halitu Tok [ B 1enu, najaeHue
noteHana U Bo BHeWIHEW Lenu W najeHue noreHuuana U, BHyTpu snemeHTa. C Kakum
KII n paboraet sneMeHT?

3aoaua 23. ]JIBe >NMEKTpUYECKHUE JAMIIOYKHU C compoTuBiaeHusMU R; = 360 0M u R, =
240 OM BKIIOYEHBI B CeTh MapajuiebHO. Kakas W3 jaMmodek MmoTpedser OOJNBIIYIO
MourHOCTh? Bo ckonbko pa3?

3adaua 24. Tox I = 20 A, npoTekas 1Mo KOJbIy U3 MEAHOW MPOBOJIOKU CEUECHUEM S =
1,0 MM?, co3naer B IIEHTPE KOJIbIla HAMIPSHKEHHOCTh MarHuTHOro nosit H = 178 A/m. Kakas
pa3HoOCTh moTeHIManoB U mpuiiokeHa K KOHIIaM MPOBOJIOKH, 00pa3yolel KoJblio?

3adaua 25. 3apspkeHHas 4yacTHIA JABMIKETCS B MAarHUTHOM IOJi€ 1O OKPYKHOCTH CO
ckopocThio ¥ = 10° m/c. Unaykius marautHoro nons B = 0,3 Ty, Paguyc okpyKHOCTH
R = 4 cm. Haiitu 3apsii ¢ 4acTUIbI, €CJIA U3BECTHO, UTO ee sHeprust W = 12 k3B.

3aoaua 26. imeetcs COIECHOU] C JKEJIE3HBIM cepAeYHUKOM JuHoN [ = 50 cM, miomaasio
nonepeynoro cedenus S = 10 cM? u umcnom ButkoB N = 1000. Haiit MHIyKTUBHOCTD L
9TOr'0 COJICHOM1a, €CJIM 10 0OMOTKeE cojeHouaa tedyeT Tok [ = 0,1 A.

3aoaua 27. Karymika umeeT UHAyKTUBHOCTh L = 0,2 I'H u conpotuBienue R = 1,64 Owm.

Bo ckonbpko pa3 yMeHbIIMTCA TOK B KaTyuike uepe3 Bpems t = 0,05 ¢ mocie toro, kak 2/1C
BBIKJIFOUEHA U KaTylIKa 3aMKHYTa HAKOPOTKO?
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3aoaua 28. Touka coBepiaeT rapMmoHudeckoe kosiedbanue. [lepuon xonebanuit T = 2 c,
ammuutyna A = 50 MM, HavanbHas (aza ¢ = 0. HailiTu ckopocTb V TOYKH B MOMEHT
BpPEMEHH, KOT'Jla CMELIEHUE TOYKH OT MOJIOKEHUS] paBHOBECUSI X = 25 MM.

3aoaua 29. AMuiuTyna TapMOHUYECKHUX KojleOaHWii MartepuaabHOW Touku A = 2 cMm,
nosiHasi sHeprusi konebanuir W = 0,3 mx/pk. [lpn kakoM CMeELIEHMH X OT IOJIOKEHUS
paBHOBECHS Ha KOJICOIONIYIOCS TOUKY AeicTByeT cuna F = 22,5 mkH?

3aoaua 30. KonebaTtenbHbIlt KOHTYP COCTOUT U3 KOHAEHcaTtopa eMKocThio C = 405 HO,
KaTylIKu ¢ UHAYKTUBHOCTHIO L = 10 MI'H u compotuBienus R = 2 OMm. Bo ckonbko pa3
YMEHBIITUTCS PA3HOCTh TMOTCHIMAIOB Ha OOKJIAJKax KOHACHcCATopa 3a OJUH TEpPHOJ
KoJieOaHuit?

3aoaua 31. Omnpenenuth, HACKOJIBKO IIJIOCKOMApasUieNibHAsl CTEKJISSHHAS TUIaCTUHKA
TonuHbl d = 10 cM cMemaeT B CTOPOHY JIyd CBETA, Ma a0l Ha Hee TTo1 yrioMm ¢ = 70°.
[Tokazarens nmpenomienus crekia n = 1,5.

3a0aua 32. Haiitu ¢dokycHOoe paccTosiHUEe f  JIBOSKOBBIMYKJIOM TOHKOM JIMH3BI,
OrpaHUYeHHOU C(hepuyEeCKUMH MOBEPXHOCTAMH C paauycamu R; = 25MM u R, = 40 Mm;
MoKa3areib MPEJIOMIICHHS CTeKa JIMH3bl n = 1,5.

3aoaua 33. PaccTositHue ot JamMmnouku 710 skpaHa L = 50 cM. JIuH3a, moMeneHHas Mex Iy
HUAMH, JTa€T YeTKOe M300pakKeHWE JaMIbl Ha dKpaHE 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 monoxeHue Tpex MepBbIX CBETIIBIX MOJIOC.

3aoaua 35. Y cTaHoBKa i OJTy4YeHuUsl KoJiell HbroToHa OCBENIaeTCss MOHOXPOMATHUYECKUM
CBETOM, MAJAIOIIUM 10 HOPMaIU K NOBEPXHOCTH IUIACTUHKU. Pamnyc KpUBU3HBI JIMH3BI R =
15 M. HaGmroienne BefeTcsi B OTPaXKEHHOM cBeTe. PaccTostHue Mexay NAThIM W JABAIIATh
IOATBIM  CBEeTNIBIMH  KosbllamMu  Hptorona [ =9 wvm. Haittu jgmuHY BOMHBI A
MOHOXPOMAaTHYECKOTO CBETA.

3aoaua 36. Haiitu HauOONBIIMN TOPSIIOK K CIIEKTpa AJIA KEeNTOW JNuHUM Hatpus (A =
589 HM), ecniu mocTosiHHAs TU(PAKIUOHHON peleTKu d = 2 MKM.

3aoaua 37. Haitu Temniepatypy T medu, €Cld U3BECTHO, YTO M3JIyYE€HUE U3 OTBEPCTHUS B
Hel momanpio S = 6,1 cM? umeer momuocth N = 34,6 BT. N3nyyeHue cuutaTh OJIM3KUM K
M3JIYYEHHI0 a0COJIFOTHO YEPHOTO TeJa.

36



3aoaua 38. InuHa BOJIHBI CBETa, COOTBETCTBYIOIAsI KpacHOU rpanuiie Gororddekra, mis
HEKOTOpOro Meramia Ay, = 275 HM. Halitu paboty Bbeixoga A n3ieKTpoHa M3 MeTalia,
MaKCUMaIBHYIO CKOPOCTh Vpax JIEKTPOHOB, BBIPHIBAEMBIX W3 METala CBETOM C JJIMHOU
BOJIHBI A = 180 HM, U MaKCUMaJIbHYIO0 KUHETUYECKYIO SHEPTHUIO Wi, 44 DIIEKTPOHOB.

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

3adaua 40. Haiitu sHepruto Q, BeleNsIONLy oca py peakuun 3Be + 2H — 2B + In.

7.4 MeToauveckue MaTepuaJibl, ONpeaesoime NpoueaAypbl OLeHUBAHUS 3HAHMIA,
YMEHM i, HABBIKOB, XapaKTEePHU3YyOLIUX ITanbl (OPMUPOBAHUA KOMIIETEH LU

KoHTpob OCBOGHUS AUCHUIUIMHBI W OIICHKA 3HAHUWA OOydYaroIuxcs Ha 3ayere
AK3aMEHE MTPOU3BOJIUTCS B COOTBETCTBUM C [1010’KE€HMEM O MPOBEICHUM TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH M TPOMEXKYTOUHOM arTecTanuud oOydaromuxcs 1o 00pa3oBaTeIbHBIM
IporpaMmaM BbICIIIEr0 00pa30BaHUsI.

TecToBBIE 3aJaHUA

Kpumepuu oyenku 3nanuil 00yuaroujuxcsa npu npoeedeHuu mecmupo8anusi:

OrneHka «omauuH0» BHICTABIACTCS TPU YCIOBUHU MPABUILHOTO OTBETA O0YJAIOIIETOCS
He MeHee ueM 85 % TeCTOBBIX 3aJaHUH.

OrneHKka «Xopoui0» BBHICTABISIETCS] TIPU YCIOBUU TPABUIBHOTO OTBETa 00YYarOIIETOCS
He MeHee ueM 70 % TeCcTOBBIX 3aJaHUM.

OlieHKa «y0oeemeopumesibHo» BHICTABISACTCS NMPU YCIOBUU IMPABUIBLHOTO OTBETA
oOyuatomierocs He MeHee 51 % TecTOBBIX 3aJaHUM.

OlieHKa «Hey0o0s1emeopumesbHo» BLICTABISETCS MPU YCIOBUU MPABUIBLHOIO OTBETA
oOyuatomierocs MeHee yem Ha 50 % TECTOBBIX 3aJaHUM.

3auer

Kpumepuu ouenku na 3aueme c ouenkoi

OueHKN «3aumeHo» W «He 3aumeHO0» BBICTABISIOTCS MO JUCIUIUIMHAM, (HOpPMOU
3aKJIFOYMTEIIBHOTO KOHTPOJIL KOTOPBIX SABJISIETCS 3a4eT. [Ipy 3TOM OlleHKa «3aumeno) N0mKHa
COOTBETCTBOBAThH MapameTpaM JIF0OON U3 MOJOKHUTEIbHBIX OIEHOK («OTIUYHO», «XOPOIIOY,
«YJIOBJICTBOPUTEIIHHOY), & «He 3aumeH0» — apaMeTpaM OIEHKH «HEYI0BJICTBOPUTEIILHOY.

OueHka  «omauuHo»  BBICTaBISIETCS  OOydaromeMmycs, KOTOpBIM  oOJjamaer
BCECTOPOHHUMHM, CUCTEMATU3UPOBAHHBIMU U TIyOOKHMMH 3HAHUSIMU MaTepualia MporpaMMbl
JUCLUUIUIMHBI, yMEET CBOOOJHO BBIMOJHATh 3aJaHusl, MPEAYCMOTPEHHBIE MPOrpamMMOi
JOUCLHUIUIMHBL, YCBOWJI OCHOBHYIO M O3HAaKOMWJICS C JIONOJHUTEIBHOM JIUTEPATYpOH,
PEKOMEHJIOBAaHHOW MporpaMmo aucuuiuinHbel. Kak mnpaBwiio, OIEHKAa  «OTIIMYHOY
BBICTABJISICTCS 00YYaOMEMyCsl YCBOUBIIIEMY B3aMOCBSI3b OCHOBHBIX TOJIOKCHUHA M TTIOHSATHI

JUCHUITIINHBI B UX 3HAYCHUU OJIA an/Io6peTaeMop”I CIICOUAJIBHOCTH, ITPOABHUBIICMY TBOPYCCKHUC
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CIIOCOOHOCTH B TOHUMAaHUU, U3JI0)KEHUH U UCTIOJIBb30BaHUH Y4€OHOT0 MaTepHalia, MpaBUiIbHO
00OCHOBBIBAIOLIEMY MPHUHSITHIE PEIICHMS, BIAJACIOIIEMY PAa3HOCTOPOHHUMHU HaBBIKAMHU U
MpUEMaMHU BBITIOJTHEHUS MPAKTUYECKUX PadoT.

OneHka «xopouwto» BBHICTaBIsETCS OOydaroleMycCsl, MOKa3aBIIEMy IOJIHOE 3HaHUE
MaTepuasa mporpaMMbl JUCHUIIINHBI, YCIIEITHO BRIMOIHSIOMIEMY ITPEyCMOTPEHHbIE yueOHOM
IIPOTPaMMOM 3aJaHus, YCBOMBLIEMY MaTepHal OCHOBHOW JIMTEPATYPbI, PEKOMEHIAOBAHHON
y4yeOHol mporpammoii. Kak mpaBmiio, OmeHKa «XOpOII0» BBICTABIAECTCS O0ydYarOIIEMYCH,
MOKa3aBUIEMY CHUCTEMATU3MPOBAHHBIN XapakTep 3HAHUW MO JIUCUUILIMHE, CIOCOOHOMY K
CaMOCTOSITEJIbHOMY MTOTIOJIHEHUIO 3HAHUH B X0JI€ ajbHel e yueOHol 1 mpodeccruoHaabHOM
NEATEIIbHOCTH, NPABUIBHO MPUMEHSIOMIEMY TEOPETUUECKUE IIOJOKEHUS NPHU PEIICHUU
MPaKTUYECKUX BOIMPOCOB W 3ajay, BIAJCIONIEMY HEOOXOJIMMBIMU HAaBBIKAMU M IMpPUEMaMU
BBIMIOJIHEHUSI IPAKTUYECKUX PadoT.

OueHka «yooenemeopumenbHo» BBHICTABIAECTCS OOyYarolnIeMycs, KOTOPBIM MoOKa3al
3HaHME OCHOBHOTO Marepuaja MporpaMMbl JUCHUILUIMHBI B 00BEME, JOCTaTOYHOM U
HEOOXOAMMOM JJIs JajbHEHIe ydeObl W Tpeactosiieii paboThl MO CHEIHAIBHOCTH,
CIIPABUJICS C BBIIIOJHEHHUEM 3aaHUM, IPEAYCMOTPEHHBIX IPOIPAMMON IUCLHUILUIMHBI, 3HAKOM
C OCHOBHOU JIUTEPATYpPOii, pEKOMEHOBAaHHOM yueOHoM mporpammoii. Kak mpaBuiio, oneHka
«YJOBJIETBOPUTENIBHO» BBICTABISETCS OOYy4YarOIIEMyCsl, JOMYCTUBLIEMY IOTPEIIHOCTH B
OTBETax Ha 3aueTe WM BBINOJIHEHUH 3aJaHUi, HO 00JagaroneMy HeoOOX0IMMBbIMU 3HAaHUSIMU
10/l PYKOBOZCTBOM IIPENOAABATENS Ul YCTPAHEHUS 3TUX MOTPELIHOCTEH, HApYILIAKOLIEMY
MOCJIEIOBATEIBLHOCTh B M3JIOKEHUU y4eOHOTO Marepuaia U UCHBITHIBAIOIIEMY 3aTPyIHEHUS
P BBINOJHEHUU IPAKTUYECKUX PadOT.

OueHka «Heyooenemeopumenvno» BBICTABISETCS O0YyYalOIIEMYyCs, HE 3HAIOIIEMY
OCHOBHOM 4aCTH MaTepuaa NporpaMMbl JUCHHIUIAHBI, JOMYCKAIONIEMY ITPUHLIUANHNAIbHBIE
OIIMOKH B BBINOJHEHUU MPETyCMOTPEHHBIX y4€OHON MpOorpamMMoil 3aJaHuii, HEYBEPEHHO C
OOJIBIIMMU 3aTPYTHEHUSMH BBITIOJHSAIOIMIEMY MPAKTUYECKUE PAOOTHI.

JIK3aMeH

Kpumepuu oyenusanusn yk3amena:

OueHka «omauyHo» BBICTABISIETCS 00Yy4aroleMycs, OKa3aBIIEMY BCECTOPOHHHUE,
CUCTEMAaTU3UPOBAHHBIE, ITyOOKHE 3HAHUS BOMPOCOB DK3aMEHAIIMOHHOTO OWieTa U yMEHUE
YBEPEHHO MPUMEHITh MX Ha MPAKTUKE MPU PEHICHUH KOHKPETHBIX 3a/Jad, CBOOOJIHOE U
paBUILHOE 0OOCHOBAHUE MPUHSATHIX PEIICHHM.

OLieHKa «Xopoutoy» BBHICTABISIETCS OOyYarolIeMyCsl, €CJIM OH TBEPJO 3HAET MaTepual,
rPaMOTHO U MO CYIIECTBY M3J1araeT €ro, yMeeT MPUMEHATH MTOJTy4YEHHBIC 3HAHHS HA NMPAKTHUKE,
HO JIONYCKAE€T B OTBETE WJIM B PEIICHUM 3aJ1a4 HEKOTOPbIE HETOYHOCTH, KOTOPHIE MOXKET
YCTPAHUTh C MOMOIIBIO TOMOJHUTEIBHBIX BOIIPOCOB MPEMOAABATENS.

OueHka «yooe1emeopumenvHo» BBICTABIAECTCS O0OydYaloleMycs, IOKa3aBIIEMY
dbparMeHTapHbIN, Pa3pO3HEHHBIM  XapakTep 3HAHWW, HEIOCTATOYHO  MPABUIILHBIC
GbOopMyTMpOBKH 0a30BbIX TOHATHA, HAPYIICHHUS JIOTHYECKON TOCIECIOBATEIHPHOCTH B
U3JIOKEHUH MPOrPAMMHOIO MaTepHala, HO MPU 3TOM OH BJAJEET OCHOBHBIMHU MOHSTUSMHU
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BBIHOCUMBIX Ha 3K3aMEH, HEOOXOAUMBIMU I AAJIbHEHIIEr0 0Oy4eHUs U MOKET IPUMEHSATh
MOJTyYeHHBIE 3HAHUSI 110 00pa3ily B CTAHAAPTHON CUTYaIUH.
O1eHKa «Hey00s1emeopumenbHo» BbICTABISIETCS 00y4aroLEeMycsl, KOTOPbIN HE 3HaeT
00JIbIIIEeH YaCTH OCHOBHOTO COJIEP>KaHuUsI BBIHOCUMBIX Ha 9K3aMEH BOIIPOCOB TEM JUCIUILINHBI,
J0ITyCKaeT rpyObie OMMOKU B (OPMYIIMPOBKAX OCHOBHBIX MOHITHI U HE YMEET UCII0JIb30BATh
IIOJIyYEHHbIE 3HAHUS [P PELICHUH TUIOBBIX ITPAKTUYECKUX 3a1ad.

8 IlepeyeHb OCHOBHO M IONMOJTHUTEIbHON YUeOHOM JIUTEPATYPbI, HEOOXOAUMOM IS
OCBOCHMS TUCHMILIUHBI

8.1 OcHoBHas yyeOHas quTEpaTYypa

KoanuectBo
Ne Hcnoan3yerces npu
/n HaumenoBanue H3YSCHEH PAYIEIOB Kypc | 3x3emmniasipoB
B OubauoTEKE

1 |I'pabosckuii, P.U. Kypc ¢pmsuxu (OBC «Jlanby): yuedHoe Bce pazoenvi 1,2 OneKTPOHHBIN
noco6ue st By3oB / P.U. I'pabosckuii. — CII16: Jlanb, 2022. — 608 pecypc
¢. — Pexxum nmoctymna: https://e.lanbook.com/book/184052
20.06.2025, TpebyeTcst aBTOpU3aIIHSI.

2 |HBnumes, A.Jl. ®usuka (IBC Jlanp): yuebHOE TOcoOHe 11 BY30B / | Bce pazodenvt 1,2 DONEKTPOHHBIN
A.Jl. Umues. — CII6: Jlanb, 2022. — 676 c. — Pexkxum nocrymna: pecypc
https://e.lanbook.com/book/200429 20.06.2025, TpebyeTtcs
ABTOPH3AIHSL.

3 |Mopo3zos, B.B. ®usnka: npakTukyM 11t 00yJaromuxcs 1mo Bce pazoenvi 1 DONEKTPOHHBIN
YKpYIHEHHOMU Irpynmne HanpasiaeHuit noarorosku 35.00.00 pecypc
Cenbckoe, JecHoe 1 peioHOE X03siicTBo / B.B. Mopozos, M.B.

Kubim. — Apocnasns: U3garensctso ®I'BOY BO «Spocnasckuit
T'AVY», 2023. — 88 c. — Pexxum nocryna:
https://yaragrovuz.ru/index.php/biblioteka 20.06.2025, TpebyeTcs
ABTOPH3AIHSL.

4 | ®usuka. MexaHuKa: y4eOHO-METOMIECKOE TOCOOUE JIIIs Mexannka 1 DONEKTPOHHBIN
00yJaroIUXCs M0 YKPYIMHEHHOW TPyTITe HalpaBJIeHAN pecypc
noarotroBku 35.00.00 Cenbckoe, TeCHOE M pIOHOE XO3SHCTBO /

B.B. Mopos3os, I1.C. Opno, M.B. Kubim. — SIpocnaBib:
M3narensctBo @T'BOY BO «Spocnasckuit [AYy», 2024. — 330 c.
— Pexxum nmocryma: https://yaragrovuz.ru/index.php/biblioteka
20.06.2025, TpebyeTcs aBTOpHU3aLus.

5 |Opnos, [1.C. ®uzuka. MexaHuka: NpakTUKYM Ul oOydatomuxcsi | MexaHuka 1 ONeKTPOHHBIN
MO0 YKPYIHEHHOH rpynne HanpasneHuil noarorosku 35.00.00 pecypc
Cenbckoe, jecHoe u peioHoe xo3siicto / I1.C. Opios, B.B.

Mopo3os. — Spocnasis: ®I'BOY BO Spocnasckas I'CXA, 2021.
— 102 c. — Pexxum goctyna:
https://yaragrovuz.ru/index.php/biblioteka 20.06.2025, TpebyeTcs
ABTOPH3AIHSL.
8.2 lonosiHuTeIbHAS YU4eOHasl JJuTeparypa
KonauyectBo
Ne Hcnoab3yercs: npu
w/n HanmeHoBanue H3yUeHNH PayIENOB Kype |3kx3emmisipoB
B OuOJIHOTEKE

1 | Bombkenmreitn, B.C. CoopHHK 3a7a4 110 00memMy Kypcy husuku / | Bce pazdenvt 1,2 78
B.C. Bonskenmreiin; moa. pexn. M.B. CasenbeBa. — M.: Hayxka,

1990. — 400 c.
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KoanuecTBO

Ne Hcnoun3yercs npu
u/n HaumenoBanue H3YMeHHH Pa3Ieon Kypc | 3x3emmiasipoB
B Om0JIMOTEKE
2 | Cagenbes, B.1. Kypc obuiei puzuku. Tom 2. DiIekTpu4ecTBO U | DIEKTPHUUYECTBO U 1 20
marHerusMm / M.B. CasenbeB. — M.: Hayka, 1988. — 496 c. MAarHeTusM
3 |Casenbes, B.1. Kypc ¢uzuku. Tom 1. Mexanuka. MonekynsapHas | Mexanuka 1 20
¢usuka / .B. CaBenbeB. — M.: Hayka, 1989. — 352 c. TepMoaMHAMHUKA 1
MOJICKYJIsipHas pru3uka
4 | CaBenneB, B.1. Kypc ¢usuxu. Tom 3. KBaHToBast onTuka. KBanroBas ¢puznka 2 55
ATtomHas puznka. Pusznka TBeproro Tena. Pusrka aTOMHOTO SlnepHas pusnka
snpa u aneMmenTapHbix yacTul / V.B. CasenbeB. — M.: Hayka,
1988. —304 c.
5 |Cagenbes, B.I1. CoopHEK BOIIPOCOB 1 33a7a4 10 o01eit pusuke / | Bee pasoenvi 1,2 81
N.B. CasenbeB. — M.: Hayka, 1988. — 288 c.
6 |Tpodumona, T.U. Kpatkuii kypc ¢pusuku / T.J. Tpopumona. — Bce pazoenvi 1,2 50
M.: Beicmias mikoga, 2000. — 352 c.
7 | ®u3uKa: METOIUYECKUE YKA3aHUS K KOHTPOJIbHBIM 33JaHUSM C DNEeKTPUIECTBO U 1 ONeKTPOHHBIN
PELICHUSIMH 3a/1a4 110 Kypcy «OJIEKTPUIECTBO U MATHETH3M» / MarHeTu3M pecypc

coct. B.B. OBuapos. — SIpocnasis: ®T'BOY BO Spocnasckas
I'CXA, 2016. — 52 c. — Pexxwum goctyma:
https://yaragrovuz.ru/index.php/biblioteka 20.06.2025, TpedyeTcst
aBTOpHU3aIMA.

Hoctyn oOydarommxcst K 35eKTpoHHBIM pecypcam (OP) oubnmoreku ®I'bOY BO «SpocnaBckuit
'AY» ocymiecTBisieTcss IOCPEICTBOM  3JIEKTPOHHOM HMH(OPMAIIMOHHONW  00pa30BaTENbHOW — Cpelbl
YHUBEpPCUTETA U caiiTa 1o JorunHy u napoJro (https://yaragrovuz.ru/index.php/biblioteka).

9 IlepeyeHn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn UHTepHeT

9.1 IlepeyeHb 3J1€KTPOHHO-0UOJIMOTEYHBIX CHCTEM

Ne
. HaumeHnoBaHnue TemaTuka Pesxxum mocryna
DIEeKTPOHHO-OMOINOTEYHAS CHCTEMA
1. P YHuBepcanbHas https://e.lanbook.com/
n3garenberBa «JIaHpy
DIEeKTPOHHO-OMOINOTEYHAS CHCTEMA )
2. |, P YHuBepcanpHas http://ibooks.ru/
«1Books.ru»
Hayunas snektponHas 6ubnmorexa .
] http://el )
3 cLIBRARY RU YHuBepcanpHas ttp://elibrary.ru/

9.2 IlepeyeHb peKOMEHAYyeMbIX MHTEPHET-CAlTOB MO INCIUIIMHE

1. MunuctepcTBO 00pa3oBanus u Hayku Poccuiickoit Denepanuu [IMEKTPOHHBIN pecypc]. —
Pexxum noctyma. — https://minobrnauki.gov.ru/, cBo6oaHbIN. — 3aril. ¢ 3kpanHa. — 3. pyc.

2. ®enepanbnapiii opTan «Poccuiickoe oOpazoBaHue» [DneKTpoHHBIA pecypc]. — Pexum
nocryma. — http://www.edu.ru, cBo60HBIH. — 3ari. ¢ skpaHa. — S3. pyc.

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

40


https://yaragrovuz.ru/index.php/biblioteka
https://yaragrovuz.ru/index.php/biblioteka
https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/
http://ibooks.ru/
http://ibooks.ru/
http://ibooks.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
https://minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/

4. ®enepanbHbIi HEHTP UHOOPMAIMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIA pe-
cypc]. — Pexxum noctyma. — http://fcior.edu.ru, cBo60oaHBIM. — 3ari. ¢ skpaHa. — S3. pyc.

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

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

7. CenbCKOXO3SHUCTBEHHAs! AJEKTPOHHas OMOMMOTEeKa 3HAHWUW [DIEKTPOHHBIN pecypc]. —
Pexxum nocryma: http://www.cnshb.ru/akdil/, cBo6oanbIit. — 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. UudopmarmornHo-obpazoBarenbHbiii optan «Bces dusuka» [DnexkTpoHHBIN pecypc]. —
Pexxum noctyma: https://sfiz.ru/, cBoO6oaHBIN. — 3ari. ¢ skpaHa. — 3. pyc.

10 MeToauveckue ykazanus JJis1 00y4al0IIMUXCS 110 OCBOCHUIO TN CIUIIINHBI

Bua yuyeOHbBIX 3aHATHI Opranu3zaums 1esiTeJIbHOCTH 00yYAI0IIerocst
Hanucanue KkoHcIeKTa JEKIMH: KpPAaTKO, CXEMaTH4YHO, IOCIEI0BaTEIbHO
(UKCUPOBATH OCHOBHBIE MOJIOKEHUS, BEIBOIBI, (HOPMYIHUPOBKH, 0000IICHUS;
[IOMEYaTh BAXHBIE MBICIH, BBIACIATh KIIOYEBbIE CJIOBA, TEPMHUHBL.
Jlexuus O0603Ha4UTh BOIIPOCHI, TEPMUHBI, MATepHall, KOTOPHI BBI3BIBAET TPYAHOCTH,
MIOMETHUTH U TONBITAThCA HAWTH OTBET B pEKOMEHIyeMOM Jnuteparype. Eciu
CaMOCTOSITENIFHO HE yJaeTrcsa pa3o0parbcsi B MaTepuaie, HEOOXOIMMO
c(opMyIMpPOBAThH BOIIPOC U 3a]1aTh MIPENOAABATEN0 HA KOHCYJIBTALIUY.
Pabora mo anropuTmam, ImpeCTaBICHHBIM B METOAWYECKHX YKa3aHHSX IO
BBITIOJIHEHHUIO JTA0OpPaTOpHBIX pabOT. AHanM3 BBITIOJIHEHHOW pPaboTHI,
(¢opMyIHpOBKa BBIBOJIOB IO UTOTaM BBIMOJHEHHON pabOTHl HA OCHOBAHUU
Marepuajia, IMOYEPHIHYTOTO U3 KOHCIEKTOB JICKIHM, OCHOBHOU W
JOTIOJIHUTEILHOM IuTeparypsl, pecypcos cetu MHTepHert. [lonck oTBeTOB Ha
KOHTPOJIbHBIE BOIIPOCHI.

Pabora ¢ KOHCTIEKTaMu JIEKIIHi{, OCHOBHOM U IOTIOJIHUTEIILHON TUTEpaTypoil,
pecypcamu cetu MuTtepHet. Ilostamupiii pa3dop pacdyera HETPUBHATBHBIX
¢u3nUecKux 3a1au.

JlabopatopHas pabota

[ToaroToBka K 3a4eTy u
AK3aMEHY
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11 Ilepeyenb nHGOPMAITHOHHBIX TEXHOJIOT U, MCIIOJIb3yeMbIX IPH OCYILLIECTBJIEHUH
o0pa3oBaTeIbHOIO MpoLecca Mo AUCHUILIHHE, BKJIYasi lepedyeHb MPOorpaMMHOro
o0ecrieyeHns 1 MHGPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

Nudpopmanmonubie TEXHOJIOTHH, UCIIOJIb3yEMBbIE npu OCYLIECTBJIECHUU
0o0pa30BaTeNbHOrO Mpoliecca MO TUCHUIUIMHE MO3BOJIAIOT: 00ECIeYUTh B3aUMOJICHCTBUE
MEXIy Y4YaCTHMKaMH OOpa30BaTelIbHOIO MpOlEcca, B TOM YHUCJIE CHUHXPOHHOE M (WJIM)
ACUHXPOHHOE B3aUMOJICUCTBHE MOCPEICTBOM ceTH WHTEepHET, B T.4. C HMCHOJb30BaHUEM
ANIEKTPOHHOM MH(OPMALIMOHHO-00pa30BaTEIbHON Cpebl YHUBEPCUTETA; (PUKCUPOBATH XOJI
00pa3oBaTENbHOTO MPOIECCa, PE3YIbTATOB MPOMEKYTOUYHOM aTTEeCTAallMU MO JUCHUIUIMHE U
pEe3yJIbTaTOB OCBOEHHUS 00pa30BaTENbHON MPOrpaMMbl; OPraHU30BaTh MPOLECC 00pa30oBaHUs
MyTeM BU3yaJU3alMMd U3ydyaeMod MH(GOpMAaIMU MOCPEACTBOM HCIOJIb30BaHUS IPE3CHTALUH,
y4eOHbIX (DUIBMOB; KOHTPOJHMPOBATH PE3yJbTaThl OOyUEHHS HA OCHOBE KOMITBIOTEPHOIO

TCCTUPOBAHUA.

11.1 IlepeyeHb JUIEH3MOHHOIO U CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOTO

o0ecnevyeHnnsi yueOHOro nmpouecca

Ne HaumenoBanmue Temaruka

1. |Microsoft Windows OmnepannoHHas cucTeMa

2. |Microsoft Office (Bximrouaer Word, Excel, PowerPoint) [TakeT OPUCHBIX TPHITOKEHUT
3. |Calculate Linux OnepannonHas cucreMa

11.2 TIlepeyeHr mnpodeccHOHAIBHBIX 0a3
CIPaBOYHBIX CHCTEM

JaHHBIX

U UHPOPMAIMOHHBIX

Ne

. HaunmenoBanue TemaTuka

DJIEKTPOHHBIN aapec

CnpaBo4yHO-IIpaBOBas CUCTEMA

YHuBepcanbHas
«Koncynsrantllmocy P

http://www.consultant.ru
JIoCTyIl ¢ KOMITBIOTEPOB
AIEKTPOHHOTO YUTAIBLHOTO 3aJ1a
oubmuoreku ®I'BOY BO
«ApocnaBckuii TAY».

WnpopmanmoHHO-IpaBOBOM

YHuBepcanbHas
noptan «I'apanT»

https://www.garant.ru/

JlocTyn ¢ KOMITBIOTEPOB
ANEKTPOHHOTO YUTAIHLHOTO 3aJI1a
ouobmuorexku ®I'bOY BO
«Apocnasckuii TAVY».

baza nannbix Polpred.com O630p
CMU

YHuBepcanbHas

https://polpred.com/

JloxanwHas cetr PI'BOY BO
«SpocnaBckuiit AV /
WHIMBUyaJIbHbIA HEOrPAHUYEHHBIN
JOCTYII U3 JII0OOH TOYKH, B KOTOPOI
UMeeTcs IOCTyM K ceTu MHTepHeT no
JIOTUHY ¥ TIapOJIIo.
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Ne

' HaumeHoBaHue TemaTruka DJIeKTPOHHBIN agpec
https://H36.pd/
K npousBenenusiM, nepemeamyuMm B
OOIIIECTBEHHOE JIOCTOSIHUE JIOCTYII
CBOOO/HBII.
HammonaneHas 351eKTpoOHHAs
4. YHuBepcanbHas K npousBenenusiM, oxpaHsieMbIM

Oubmorexa (HIB) aBTOPCKUM ITPABOM JOCTYI C

KOMITBIOTEPOB JIEKTPOHHOTO
YUTAILHOIO 3aJ1a OMOINOTEKH
DI'BOY BO «Apocnasckuii [AY».
http://agris.fao.org/agris-

5. | ba3za manueix AGRIS Crnenunanm3upoBanHas | search/index.do

Jloctym cBOOOTHBII

WndopmannoHHo-cripaBovHas

cucreMa «CelbpCKOX03iCTBEHHAS http://www.cnshb.ru/AKDiL/

6. CrenunanusupoBaHHas "
3IIEKTpOHHAas OMOIHOTEeKa JlocTyn cBOOOIHBIHA.

sHaHuiy (CObu3)

https://www.questel.com/product-
release/intelligence/

Basza nagaeix Orbit Premium

7. .. Cneuuanu3upoBaHHas N
edition (komneknus Questel SAS) H p JlocTyn B paMKax IIEHTPaJIU30BaHHOMN
(HaIMOHAIPHOW ) TOITTUCKHU
. https://link.springer.com
baza ganueix Spriner Nature D prng o
8. CnenunanusupoBanHas | JlocTyn B paMKax EHTPaJIM30BaHHON

eBook Collections

(HAIMOHAJIBHOM) MOJIMTUCKU

11.3 Joctyn k cetu UHTEepHET

Kaxnprit  oOyuwaromuiics B TEYEHHE BCEro Imepuona oOydeHHs oOecredeH
WHIUBUTy AIbHBIM HEOTPAHUYCHHBIM JOCTYIIOM (yIaJICHHBIM JIOCTYTIOM) K ceTu MIHTepHeT u K
AIEKTPOHHOM uH(pOopMarmonHo-o0paszoBarensHoi cpene PI'BOY BO «Spocnasckuii AV .

12 MaTtepuajnbHO-TeXHH4YECKOe o0ecnedeHne 00y4eHus Mo JMCUUIINHE

MatepuranbHO-TEXHUYECKas 0a3za, HeoOXoaumas IS OCYIIECTBICHUS
00pa30BaTeNpHOrO TMpollecca MO TUCIHUIUIMHE BKJIIOYA€T B CBOM COCTaB CIELUaIbHBIC
MOMETICHUS:

— y4eOHbIe ay TUTOPUH JIJISl IPOBEACHUS 3aHITHIA JICKIIMOHHOTO THTIIA,

— y4eOHbIE ayJIMTOPUU JJIsl TIPOBEJCHUS 3aHATHI CEMHUHAPCKOTO THMA (MPaKTHUYECKUX
3aHATHI (CEeMUHApPOB), Ia0OPATOPHBIX PadOT);

— y4eOHbIE ayIMTOPHH JIJIS TPYTIOBBIX M MHANBUAYAJTBHBIX KOHCYIbTAITUH;

— yueOHbIe ay TUTOPUH JIJISl TEKYILET0 KOHTPOJIS U IPOMEXKYTOUHOM aTTeCTALUH;

— TIOMEIIEHUS TSl CAMOCTOSITEIbHOW PaboThI;

— MTOMEMICHUS I XPaHSHUS ¥ MPOPUIAKTUYECKOTO 00CITy KUBaHUS 000Dy I0BaHUS.
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ITpu npoBeneHnM 1a00paTOPHBIX 3aHATHI UCIIOJIB3YETCs Ja00paTOpHOE 000PYJOBAHHUE.

CrenuanbHble TOMEIIEHUS YKOMIUIEKTOBAaHbI CHEIHMATM3UPOBAHHOW MeOenbio U
TEXHUYECKUMU CPEACTBAMU OOYyYeHHMs], CIOy>KallUMH [JJIsl TpEACTaBiIeHUs HHpOopManuu
00JIBILION ayAUTOPHH.

[TomemeHus 1t CAMOCTOATENBHOM pabOThl 00YUYAIOUINXCS OCHAIIEHBI KOMIIBIOTEPHON
TEXHUKOU C BO3MOKHOCTBIO MOJKIIOYEHHs K ceTu «MHTepHeT» U obecrieueHneM J0CTyIa B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEeNbHYIO CpEly YHUBEPCUTETA.

Yucio nocajioyHbIX MECT B JICKIIMOHHOW ayIuTOpUH OO0JIbIIE JIMOO pABHO CHUCOYHOMY
COCTaBy IMOTOKA, a B ayIUTOPHUH JJIsl MPAKTUUYECKUX 3aHATUH (CEMHHAPOB), TA0OPATOPHBIX —
CIIMCOYHOMY COCTaBY I'PYIIIbI 00YYarOIIUXCS.

Yuciio mocajoyHbIX MECT B ayAUTOPUHU [JISl MPAKTHUECKUX 3aHITHH (CEMUHAPOB)
0oJibIIIe TMOO PaBHO CIIMCOYHOMY COCTaBY IpyMIIbl 00yYarOIIUXC.

Yuciio mocaioyHbIX MECT B ayAUTOPUU IS 1a00OpaTOPHBIX padoT OoJbIie MO0 paBHO
MOJIOBUHE CHHCOYHOTO COCTaBa rpymmbl oOydaromuxcs. (s npoBeneHus J1abopaTopHBIX
paboT rpyrmma o0y4Jarouxcs 1eAUTCS Ha ABE MOATPYIIIbI).

13 Opranmn3auusi 00pa3oBaTeJIbHOI0 MPOIEeCCa JIUIL
C OTPAaHMYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbSA

OOyueHue oOydarOmMXcsi € OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0pPOBbsl  MpHU
HEOOXOMMOCTH OCYIIECTBIISIETCS Ha OCHOBE aJanTHUPOBaHHOW pabodeil mporpammbl ¢
UCTIONb30BAaHUEM  CIICIUANBHBIX METOJ0B OOydYeHHs © AUJAKTUYECKUX MaTepuasos,
COCTaBIICHHBIX C YYETOM OCOOEHHOCTEH MCHUXO(U3MUECKOTO Pa3BUTHS, WHAMBHUIYATbHBIX
BO3MOKHOCTEM M COCTOSIHUS 3I0POBbS TAKUX 00yUaromuxcst (00y4daronierocs).

B mensx ocBoeHus y4ueOHON MpOrpaMMbl JUCIHHUIUIMHBI WHBAIMIAMU W JIMIAMHU C
OTPaHMYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbsI YHUBEPCUTET 00€CIICUHBACT:

— U1 MTHBAJIMIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI 110 3PEHUIO:
pa3MelleHre B JOCTYIHBIX JJIsi OOYYaIOUIMXCS, SBISIIOIIUXCA CICTBIMU WA
CIIabOBUISIIMME, MECTaX U B aIaITUPOBAHHON (popMe CrpaBOYHON HH(POpMAIUH
O pacmucaHuM Y4eOHBIX 3aHSATHI; MPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOIIETO
oOyuJaronieMycsi HeOOXOANUMYIO TIOMOIIb; BBIMYCK albTEPHATUBHBIX (OpPMATOB
METOIMYECKUX MaTepUaIoB (KPyMHbBIN MPUPT WK ayTuodaitisl);

— JUTsl UHBAJIU/IOB U JIMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 37J0POBBS 1O CIIyXY:
HaJJIeKAIIMMHU 3BYKOBBIMH CPEICTBAMH BOCIIPOM3BEICHUSI HHPOpMAIUY;

— U1 MHBAJIMJOB M JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI, UMEIOIINX
HapyIIeHUS OTIOPHO-JIBUTATEIILHOTO amrapara: BO3MOKHOCTh
OecHpensTCTBEHHOTO JOCTyna oOydJamomuxcs B  y4eOHble TOMEIIeHUs,
TyaJleTHble KOMHATHI U Jpyrue mnomenieHust Kadeapsl, a Takxke NpeObIBaHUE B
yYKa3aHHBIX MOMEILIECHUSX.
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OO6yuaronuecs u3 yucia nHBanuAoB U Jmi ¢ OB3 obecriedueHbl Me4aTHBIMU U (WITH)
AIIEKTPOHHBIMHU 00Pa30BaTEILHBIMU PeCypcaMu B popMax, aJanTUPOBAHHBIX K OTPAHUICHUSIM
ux 370poBhsi. OOpazoBaHue OOYyYAIONUXCS C OTPAHUYCHHBIMA BO3MOXHOCTSIMHU 3I0POBBS
MOET OBITh OPTaHW30BaHO KaK COBMECTHO C JPYTUMHU OOYYAIOIIMMHUCS, TaK U B OTJEIHHBIX
TpyIIax WA B OTACIBHBIX OPTaHU3AIUAX.
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JIucr nonosiHeHU#i U M3MEeHEeHHH K padoyeil nporpaMmmMe JHCUHIIIMHbI
nepuoa ooyyenus: 2024 — 2029 yuyeOHblie roga

Brecennble u3MeHnenus Ha 2025/2026 yueOHbIH rof

B pabouyro nporpammy IUCLMIUIMHBI

b51.0.11 « Quzuxka»

BHOCHATCHA CJIeAYIOLUIHEC HBMECHCHHUSA U JOINMOJIHCHHUSA:

Hnoexc oucyunnunel « Haumenosanue oucyuniunol »

Hara, nHomep

npoiiecca 1o
JUCLIMIUIMHE, BKJIIOYast
nepeyveHb MPOrpaMMHOroO
obecrieyeHus U
MH(}pOPMaLMOHHBIX
CIPAaBOYHBIX CUCTEM

O6paSOBaTCIleOFO npouecca 1o
JUCLIUMITIIMHE.

NPOTOKOJIA
Hara, Homep 3aceaHus y4yeOHO-
NPOTOKOJIA MeTOAHYeCKOIi
Ne 3acelaHHsA KOMHCCHH
Paznen HN3menenust M 10NOJTHEHHS i
n/n kadenpsbi, BH3a Npejaceaaresisi
BH3a 3aBeIYIOLLEro y4eGHo-
kadenpoii MeTOAHYeCKOii
KOMHCCHH
¢akyabTera
1 |6 [lepeyenn yueOHO- OOGHOBJIEH CITUCOK
METOUYECKOro METO/IMYECKUX YKa3aHUH, 23.06.2025 r.
obecrieueHus 1 pEeKOMEeHLyeMbli 11s [Tporokon Ne 10
CaMOCTOATEILHOM paboThl | CAMOCTOATENILHOM paboThI
o0yuaromuxcs no o0yuaromuxcs (noontice)
JIUCLIUIIJIMHE
2 |8 IlepeueHb ocHOBHOI U | OGHOBJIEH NepeyeHb OCHOBHOM H
JOTIOJTHUTENIbHOM JIOTIOJIHUTEJIbHOW y4eOHOi 20-06-,\2025 s 23.06.2025 .
yueOHO# uTepaTypbl, JIMUTEPATYPbl, UCTIOJIb3YEMOH MPH [Tporokon Ne 10
HeoOXOoAMMOH 1St OCYLIECTBJIEHUH
OCBOCHHS JUCLIMITJIMHBI 06pa3OBaTeJleOI‘O rnpouecca no (hod‘mcm)
JUCLIMILIMHE.
3 |9 IlepeueHs pecypcoB OOGHOBJIEHBI IEPEYHU
MH(OPMaLHOHHO- AJIEKTPOHHO-OMOIUOTEYHBIX
TEJIEKOMMYHHUKALHOHHOW |CHCTEM M PEKOMEH/1yEMBIX 20'06?025 ol 23.06.2025 .
cetu UHTEpHET UHTEpPHET-CaliTOB, [Tpotgkon Ne 9 [Tporokon Ne 10
UCIIOJIb3YEMBIX TTPH /@;
OCYIIIECTBJIEHUU (ooVce)
o0Opa3oBaTesbHOTO MpoLecca 1o
JIMCLIMIUIMHE.
4 |11 Ilepeuenn OOGHOBJIEH NepeyeHb
WH(POPMALMOHHBIX npodeccruoHabHbIX 6a3 JTaHHBIX
TEXHOJIOT A, ¥ MH(OPMALIMOHHBIX
UCIIOJIb3YEMBIX MTPH CIIPABOYHBIX CUCTEM,
OCYLIECTBIICHUH MCII0JIb3YEMBIX TIPH 23.06.2025 r.
06pa30BaTEILHOTO OCYIIIECTBIICHUH [Tporokon Ne 10

7

(noo‘;lqu)




MuHuCcTEpCTBO HayKH M BeIcuiero oopasoBanus Poccuiickoit denepaunu
®enepanbHOE rocyAapCTBEHHOE OI0I)KETHOE 0Opa30BaTENbHOE YUPEXKICHUE
BBICIIETO 0Opa3oBaHUs
«SIpocnaBCKUil rocyapCTBEHHBIN arpapHblii yHUBEPCUTET»
(®I'BOY BO «Apocnapckuii [AY»)

: VTBEPXJIAIO

[TpopexTop no y4eOHO#I U BOCNUTATENBHOM,
paGoTe, MONOACKHOM TONUTUKE

OI'bQY, BO « naBckui AV »,

J//Jf H.IO. Maxaepa

X «01» uronsg 2025 r.

AHHOTAIIUAA PABOYEM IMIPOIr'PAMMBI II‘I{ICHHHJIHHLI
b1.0.11 «@u3uka» e

Hnoekc oucyunauner « Haumenosanue oucyuniunol »

Koa v HanpaB/ieHHe NOAr0TOBKH 35.03.06 Aepouncerepus

HanpaBJsieHHOCTb (MpoHiIb) Opezanusayus o6cayicusanus mpancnopma u ro2ucmuxa 6 AIIK

KBanudpukauus bakanasp

®opma obyueHust 3a04Hasn

I'ox Haya/a NOArOTOBKH 2024

®akyJabTeT UHHCEHEPHBLU

Beinyckalomas kadeapa Texnuyeckuil cepguc

Kadenpa-paspaboTunk Dnexmpugpuxayus

O0beM AUCUHUIIMHBI, 4. / 3.€. 324/9

®opMa KOHTPOJIs (MPOMEXKYTOYHAS aATTECTALIHS) 3auem, SK3aMeH

Jlexan

UHXXEHEPHOro (akyjbTeTa K.M.H., 00YeHm [IlemryHona E.B.
(noonucs) (yuénas cmeneHn, 36aHue)

[Ipeacenarens YMK @/ K.N.H. AmnanpuH ['.E.
(noOn&e/b) (yuénas cmeneHv, 36aHue)

3aBeyromuit Z

BBIITy CKaroIIeH kKadenpoit K.M.H., O0YeHm Conkas .M.
(nodnuéb) (yuénas cmeneHs, 36aHue)

Spocnasne, 2025 r.



Jlexun —

JlaGopaTopHblie 3aHITHS —

12 4.
14

4.

CamocrosarenbHas pabota— 292,70 w.

Jlncuurinaa

MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbI:

porpaMmbl OakanaBpuara.

«Duzukay

OTHOCUTCS K 00s3aTeIbHOM YacTH O6paBOBaTCHBHOﬁ

JucuuniauHa HanpasJieHa Ha GOpMUPOBaHMeE CJIeIYIOIINX KOMIIeTCHIMH:

- OGIIICHPO(I)GCCI/IOHaJIBHbIe KOMIIETCHIIMA 1 HHINKATOPHBI 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 U
O6H.[erOCl)CCCI/IOHaHBHBIX JUCIIUIIINH, HEOOXOIUMBIX JIJIst peuICHnA TUIIOBBIX 3a4a4 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/IeIeHNE, CMBICI,
CIIOCOOBI M €AMHUIIBI UX
HU3MEPEHUsI

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€MaTHU4YCCKOI' 0
MOJICTIMPOBAHUS, & TAKXKE
MPpUMCHATH MCTObI (1)1/131/11(0-
MaTeMaTHYEeCKOTo aHah3a K
PCHICHUIO KOHKPETHBIX
€CTECTBCHHOHAYYHBIX 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. DIEKTPUUECTBO U MAarHETH3M.
Konebanus u Bonubl. KBantoBas ¢usuka. SAnepHas ¢pusuka. Gusndeckas KapTuHa MUPA.



