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COJIEP)KAHUE PABOYEN TPOT'PAMMBI TUCHUILINHBI

No HaumenoBanue paszaena (moapasaena) Crp.
1 [lenp 1 3ana4 OCBOEHUS JUCLUIUIMHBI 5
2 [lepedeHsb miIaHUPYEMBbIX PE3YyJIbTATOB 00YUYEHUS MO TUCIUILIMHE,
COOTHECEHHBIX C IJIaHUPYEMbBIMU pe3yJIbTaTaMU OCBOEHUSI 00pa30BaTEIbHOMN
IPOrpaMMBbl 5
2.1  O6menpodeccrnoHaTbHBIC KOMIIETCHIINA U WHIUKATOPBI UX JOCTHKCHUS 6
3 MecTo TUCIUIUTMHBI B CTPYKTYPE 00pa30BaTeIbHON MTPOTPAMMBI 7
4 CrpyKkTypa JUCUHUIUIMHBI U PACIPENECIECHUE €€ TPYIOEMKOCTH (Ha OTHOTO
o0yyJaromierocs) 7
5 Conepxanue TUCIUTUIAHBI 8
5.1  CopepxaHue TUCIHUIUIMHBI, CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zienam) C
YKa3aHHEM OTBEJEHHOI'O Ha HUX KOJIMYECTBA aKaJIEMUYECKUX YaCOB U BUIOB
y4EOHBIX 3aHSATUN 8
5.2 Paznensl IUCUUIUIMHBI 110 BUJAM ayAUTOPHOUN (KOHTAKTHOU) pabOThl U (HOPMBI
KOHTPOJIS )
5.3.1 JlaGoparopHble pabOTHI 10
5.3.2 IlpakTuueckue 3aHATUSA 11
6 [lepeueHb yueOHO-METOAMYECKOTO 0OECIICUEHUS JIJIsi CAMOCTOSATEIbHOM
paboThl 00YUYAIOIIMXCS IO TUCIUTUIMHE 12
6.1  Bunasl camocTositenbHOM padboThl oOyuatomuxcs (CP) 12
6.2  Metonuueckue ykazaHus (i1 CaMOCTOSITEIbHON PaOOThI) 13
7 @oHJ OLIEHOYHBIX CPEACTB JJIA MPOBEACHUS TEKYIIEN U IPOMEKYTOUHOM
aTTecTaly O0yYaroUXCs M0 JUCHUILIMHE 13
7.1  TlepedyeHb KOMIETEHIIUHN C YKa3aHUEM ATAIoOB UX (POPMUPOBAHUS B MPOIIECCE
ocsoenus OIIOIT BO 14
7.2 OmnucaHue NokaszaTeliell U KpUTEpUEB OLICHUBAHMS KOMIIETCHIIUI Ha
pa3TUYHBIX dTarmax ux GOPMHUPOBAHUS, OTTMCAHUE IIIKAJT OIEHUBAHUS 15
7.3  TunoBble KOHTPOJIbHBIC 3aJ]aHUSI UJIU UHBIC MAaTEpUAJIbl, HEOOXOUMBIE TSI
OIICHKH 3HAHWUM, YMEHUH, HABBIKOB, XapaKTEPU3YIOIIHUX dTaIbl (HOPMUPOBAHUS
KOMIIETEHIIUM B MPOIIECCE OCBOCHHUS 00Pa30BaTEILHOM MPOrpaMMBbl 18
7.3.1 TunoBsie 3aAaHMs IS TPOBEACHUS TEKYIIETO KOHTPOJISI K pyOEKHOTO
TECTUPOBAHUS 18
7.3.2 TunoBele 3aJ1aHusl 1JI POBEICHUS TPOMEXKYTOUYHOM aTTeCTalllM (3a4eTa,
DK3aMEHA) 23
7.4  Mertoandeckue MaTepuaibl, ONPEACIISIIONINE MPOLEAYPhI OLICHUBAHUS 3HAHUM,

YMEHUH, HABBIKOB, XapaKTePU3YyIOIIUX ATanbl POPMUPOBAHUS KOMIIETEHLIUN

38



No HaumeHnoBanue pazaena (moapasena) Crp.
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8.1  OcHoBHas yueOHas TuTEpaTypa 40
8.2  JlomonHutenbpHas yueOHas TuTepaTypa 41
9 [lepeuens pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHHUKAIITMIOHHON CETH

NnTepuer 41
9.1 IlepedeHb 37E€KTPOHHO-OUOINOTEUHBIX CUCTEM 41
9.2  IlepeueHb peKOMEHYEMBIX HHTEPHET-CAUTOB MO AUCHUILIAHE 41
10  Meronnyeckue ykazaHus 1751 00y4JarOIUXCs 0 OCBOCHHIO TUCIUTUTHHBI 42
11 [Tepeuenp MHPOPMAITMOHHBIX TEXHOJIOTHH, UCIIOIb3YEMBIX MPU

OCYUIECTBJIEHUU 00pa30BaTEIbHOr0 NPOLEecca N0 TUCUUIIMHE, BKIIIOYas

NepevyeHb MPOrPaMMHOI0 00ecreueHNsI U MH(POPMALMOHHBIX CITPABOYHBIX

CUCTEM 43
11.1 IlepedeHb AULEH3UOHHOTO M CBOOOIHO PAaCIpPOCTPAHAEMOTO MPOTPaMMHOIO

obecnieueHus yueGHOro mpoiecca 43
11.2 Ilepedensb npodeccuoHaIbHBIX 0a3 JAHHBIX U HHPOPMALIMOHHBIX CIIPABOYHBIX

CUCTEM 43
11.3 Hoctyn k cetn UuTepHET 44
12 MarepuanbHO-TEXHUUYECKOE OOecrieueHue 00yUeHHs M0 AUCLUILINHE 44
12.1 IInanupyemble NOMELIEHUS JUIsl MPOBEEHUS BCEX BUOB YUEOHOM

NEeATEIbHOCTH 44
13 Opranuzaiusi 00pa3oBaTeILHOTO TIpoliecca ISl JIUI ¢ OTPaHUYCHHBIMU

BO3MOYKHOCTSIMU 3/JOPOBBS 47

[Tpunoxenue. AHHOTAIMS paboyel TPOrpaMMBbl TUCIUTLTAHBI



1 leab n 3aga4M 0CBOEHUA JUCHHUILIMHBI

Heabro usydyeHuss AUCHUIUIMHBI «Du3nkay sBiaseTcs (HOpMUpOBaHHE Yy OyaylIuX
CHEIHUATUCTOB TEOPETUYECKUX 3HAHUM U MPAKTUYECKUX HABBIKOB [0 TPaMOTHOMY
MPUMEHEHUIO 3aKOHOB (PM3MKHU TMpU PEIICHUU 3aJlay, BO3HUKAIOIMIMX B MX MOCIEIyIOLIEH
poEeCCUOHANILHOM JAESITENbHOCTH.

3apaum:

— H3yYEHHE 3aKOHOB OKPYXAIOILEr0 MUPa B UX B3aWUMOCBSI3U;

— oBnajeHue (¢QyHAaAMEHTAIbHBIMU MPUHIUIAMUA W METOJIaMU pPEIICHHs Hay4yHO-
TEXHUYECKHUX 3a]1aY;

— (opMHpOBaHME HABBIKOB MO NMPUMEHEHUIO MOJOXKEHUN (PYyHIaMEHTATbHON (PU3MKH K
IPAaMOTHOMY HAyYHOMY aHaJIM3y CUTYyalllil, C KOTOPbIMU CIELHAIUCTY MPUXOTUTCS
CTAJIKUBATHCS MPU CO3JAHUU HOBOM TEXHUKH U HOBBIX TEXHOJIOTHIA;

— OCBOEHHME OCHOBHBIX (PM3MUYECKUX TEOPUH, MTO3BOJISIOUINX OMUCATH SIBJICHUS B IPUPO/IE,
U TpPENesoB MNPUMEHUMOCTH O3THUX TEOPHM JUIsl PEIIEHHS] COBPEMEHHBIX U
MEPCIEKTUBHBIX TEXHOJIOTMYECKUX 3a/aY;

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

— O3HaKOMJICHHE 00Y4YaOIIUXCsl C UCTOPUEH U JIOTUKON pa3BUTHsI (PU3UKU U OCHOBHBIX €€
OTKPBITHH.

2 IlepeyeHb VIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 0 IMCHUIIIIMHE, COOTHECEHHBIX C
IUVIAHMPYEMbIMHU Pe3yJIbTATAMH OCBOCHHA 00Pa30BaTeIbHOI MPOrPaMMBbI

N3yuenne maHHOW AWCHMIUIMHBI HAMpPaBIIeHO HAa (OPMHUPOBAHHE y OOYUAIOIIUXCS
cienyronux oduienpodeccruonanbubix komneteHuuii (OTIK-1.1, OIIK-1.2):



2.1 O6menpogdeccuoHATbHBIE KOMIIETEHIIUN W MHAUKATOPHI UX JOCTHKEHUS

Kon Kon 1 HanMeHOBaHNe HHAMKATOPA JOCTHKEHUS] KOMIIETeHIIHH
Conepixanue KOMIETEeHIIUH
KOMIIeTeHIIUH 3HATH | yMeTh | BJIa/IeTh
OIIK-1 CnocobeH pemars Tunossie | OITK-1.1.

3aa4u npodecCUOHANTBHOMI
JIeATENHLHOCTH Ha OCHOBE
3HAaHWK OCHOBHBIX 3aKOHOB
MaTEeMaTHYCCKUX B
€CTECTBEHHBIX HAYK C
IIPUMEHEHHUEM
MH(OpPMaLMOHHO-
KOMMYHHUKAIIUOHHBIX
TEXHOJIOTUH

ﬂeMOHCTpI/IpyeT 3HAaHUEC OCHOBHBIX 3aKOHOB MATEMATUYCCKUX, €CCTCCTBEHHOHAYYHbIX U 06H16Hp0(1)eCCI/IOHaJ'ILHI>IX

JUCIUIIIINH, HeO6XO,I[I/IMBIX JUIA pCIICHUA TUITOBBIX 3a/1a49 B obyactu ATrPOMHIKCHE

04851

OCHOBHBIEC (PH3MUECKHUE SIBICHUAS 1
OCHOBHBIE 3aKOHBI (DU3UKH; TPAHHIIBI
MIPUMEHNUMOCTH 3aKOHOB (DPM3UKH;
IIpUMEHEHNE 3aKOHOB (PM3UKHU B
BaXHEUIIINX TIPAKTHYECKIX
MIPUIIOKEHUSAX; OCHOBHBIE
(u3nYecKue BETUYUHBI U (PU3HYCCKHEC
KOHCTaHTHI, UX ONpPEAENIEHUE, CMBICII,
crocoObl U STUHMIBI KX U3MEPCHUS

00BSICHUTE OCHOBHBIE HAOJIIOaEMBIE
TIPUPOJIHBIE  TEXHOTCHHBIE SIBJICHUS U
s ekt ¢ mo3unuii GpyHIaMEeHTATBHBIX
(u3HUeCKUX B3aUMOJICHCTBHIA;
HCTOJIKOBBIBATH CMBICHT (DH3UUECKHUX
BEJIMYUH U MTOHSATUI; 3aIIUCLIBATE
ypaBHEHHS JJ1s1 (PU3UUCCKUX BEITHYHH B
cucteme CHU

HaBBIKAMH UCITIOJIL30BAHMUS
OCHOBHBIX 00IIEePUZMIECKUX
3aKOHOB U TIPUHIIMITOB B BaXKHEHUIITHX
MPAaKTUYECKHUX MPIIOKCHHSX,
HABBIKAMHU MPUMEHEHUS] OCHOBHBIX
METOJIOB (PU3UKO-MATEMATHUECKOTO
aHau3a sl PeIICHUS
€CTECTBCHHOHAYYHBIX 3a/1a4

OIIK-1.2.

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

ArpOUHXKXCHCPpUHU

(dyHnamMeHTanbHbIe GU3MYECKHe
OIIBITH ¥ UX POJIb B Pa3BUTUH HAYKU;
Ha3HaYeHUe ¥ NPUHIMIBI JeHCTBHS
BOKHEHIIINX (PUBHIECKUX MMPUOOPOB

paboratk ¢ npudopamu u
000pyI0BaHHEM COBPEMEHHOMN
(usnueckoit madopaTopum;
HCIIOJIb30BaTh PA3IMYHBIC METOUKH
(u3HUecKUX M3MEPEHUH U 00pabOTKH
9KCTIEPUMEHTAIBHBIX JIAHHBIX;
HCIIOJIb30BaTh METO/IBI A/IEKBATHOTO
(U3MYECKOT0 U MATEMAaTHIECKOTO
MO/JICTIMPOBAHMS, & TAKXKE IPUMEHSTh
METOAbI (l)l/l3I/lKO-MaTeMaTI/I‘IECKOFO
aHaJIM3a K PeICHUI0 KOHKPETHBIX
C€CTCCTBCHHOHAYYHBIX U TEXHUYCCKUX
po0eM

HaBBIKAMU MPABUILHOU
SKCIUTyaTaIlliil OCHOBHBIX ITPHOOPOB
1 000pyAOBaHHUS COBPEMEHHOM
(usmueckoit mabopaTopum;
HaBBIKaMHU 00pabOTKH H
WHTEPIPETHPOBAHUS PE3yTBTATOB
(hU3NIECKOTO IKCIICPUMEHTA;
HaBbIKAMHU MCIOJIb30BAHUS METO/IOB
(bU3MYECKOTO MOJIETMPOBAHHUS B
HUHXXCHEPHOM ITPAKTUKE




3 MecTo AMCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuumuimna  «Dusukay
mporpaMmMbl OakajiaBpuara.

4 CTpyKTypa ITUHCUMILIMHBI U pacnpeaejeHue ee TPYA0eMKOCTH

(Ha 0IHOTO0 00YYAKOILETr0CH)

OTHOCUTCS K 00s3aTeIbHOM YacTH O6paBOBaTCHBHOﬁ

Beero 3a 3a 3a
Bun yueOHO#i padoThI 1 cemecTp | 2 cemecTp | 3 ceMecTp
4acoB 4acoB 4acoB 4acoB
1. KontakTHasi padoTa npu NpoBeleHUH Y4eOHBIX 3aHATHIA, BCero 189,55 85,85 51,85 51,85
(Jlex + Jlab + IIp + KCP)
B TOM YHCJIE:
Jlexnmonnele 3ansrtus (Jlex) 51,00 17,00 17,00 17,00
JlaboparopHsle 3ausitus (J1ab) 68,00 34,00 17,00 17,00
[Mpaktnueckue 3anstus (I1p) 68,00 34,00 17,00 17,00
[TpoBenenue KOHCYJbTALMI 110 yuebHol mucumuminae (KCP) 2,55 0,85 0,85 0,85
2. CamocTosTeIbHAs padoTa, Bcero (CP + xommpois) 130,75 21,95 55,95 52,85
B TOM YHCJIE:
CaMocrosiTenbHas padoTa MpH BEITOJIHEHUH PaCYCTHO-TPadUICCKOM
paboThI, TUIIOBOTO pacyera, pedepaTa, KOHTPOIBHOM paboTHI, 3cce U IIp. — — — —
CamocrosTenbHas paboTa MpH BEITOJIHEHUH KYPCOBOU pabOTHI
(mpoekra) - - - -
CamocTositenbHasi padoTa IpH MOJr0TOBKE K DK3aMEHY 23,70 - - 23,70
CamocrosiTenpHas padoTa MpH MOJrOTOBKE K 3a4ETy - - - -
[Ipoure BUIBI CAMOCTOSATEILHOU PabOTHI (IIOATOTOBKA K JICKIIHSIM,
J1a00PATOPHBIM, IPAKTHIECKAM 3aHATHSIM ) 107,05 21,95 55,95 29,15
3. KoHTakTHasi paGoTa Npu NPOBeIeHNU POMEKYTOTHOM
aTTEeCTAllUH, BCEro 3,70 0,20 0,20 3,30
I'pynroBbie KOHCYIbTALMU TIEPE]] SK3aMEHOM H C/la4a dK3aMeHa 110
nucrumumae (K5) 3,30 - - 3,30
Crnaya 3adera no gucruminiae (K) 0,40 0,20 0,20 —
3ammra KypcoBoit paboTsl (ipoekra) (K) — - - -
Oo6mast TpyA0eMKOCTh AUCHMIIJIMHBI B Yacax: 324 108 108 108
B TOM 4HcIIe B JopMe MPaKTHYECKOH NOATOTOBKU - — — —
Oo6mast TpyA0eMKOCTh AUCHMIJIMHBI B 324€THBIX eTHHUIAX: 9 3 3 3




5 Conepxkanue TMCUMIIIMHBI

5.1 Conep:xxaHue IMCUMILVINHBI, CTPYKTYPMPOBaHHOe MO0 TeMaM (pa3jejam) C
yKa3aHHeM OTBeJeHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKHX YACOB U BHI0B y4eOHBIX
3aHATHH

o Buanbl yue6Ho# padoThl H HX TPYAOEMKOCTh, YaChl
= =
HaumeHoBaHMe U cofepkaHue pa3jeia % E KonTakTHast pa6ora npu ) CamocrosiTe1b-
« | AMCIMIUIMHBI (TIepevYeHb IMAAKTHYECKHUX 2 o NPOBE/IEHUH YYeOHbIX 3aHATHI Has pabora g
E eIMHUI: paccCMaTPUBaeMbIX MOATEM, E 2 B T.4. B g
g Bonpocon) g S| | ap | m3| ®oPve Ipep| cp | Ko | 2
b npaKTH4. TPOJIb 3
- MOATOT. A
1 |BBenenue OIIK-1 | 1,00 - - - 0,05 1,95 - 3,00
2 | MexaHuka OIIK-1 |10,0022,00|24,00 - 0,40 | 13,00 - 69,40
Kunemamuxa 2,00 | 2,00 | 6,00 - 0,05 2,00 - 12,05
Jlunamuka 2,00 | 2,00 | 6,00 - 0,05 | 2,00 - 12,05
Momenm umnynvca 1,00 | 4,00 | 2,00 - 0,05 1,50 - 8,55
3akonsl Kennepa 1,00 - 2,00 - 0,05 1,50 - 4,55
Onepeus 1,00 | 2,00 | 2,00 - 0,05 | 1,50 - 6,55
Jlunamuka spawiamenvioco 08udicenus 1,00 | 4,00 | 2,00 - 0,05 1,50 - 8,55
Dnemenmvl MeXAHUKU CNIOWHBIX CPEO 1,00 | 8,00 | 2,00 - 0,05 1,50 - 12,55
Pensmusucmcekasn mexanuxa 1,00 - 2,00 - 0,05 1,50 - 4,55
3 | TepmoanHaMUKa U MOJIEKYJIIpHas (PU3HKA OIIK-1 | 6,00 |12,00| 10,00 — 0,40 | 7,00 — 35,40
Denomenonocuieckas mepmoOuHAMuKa 2,00 | 4,00 | 2,00 - 0,10 | 2,00 - 10,10
Monekynapuo-kunemuueckas meopus 2,00 | 4,00 | 4,00 - 0,10 | 2,00 - 12,10
Onemenmvl husuyeckoll KuHemuKu 1,00 | 4,00 | 2,00 - 0,10 | 1,50 - 8,60
Maxkpockonuueckue cucmemvl 80anu om 1.00 3 2.00 3 010 | 1.50 3 4,60
Mensio8o20 pasHOBeCUs.
Kypconas pabota (IpoexT) — — — — — - - - —
[IpomexxyTouHast arTecTauus (3a4er): OIIK-1 - - - - - - - 0,20
Hroro mo aucuuminte 3a 1 cemectp: - 17,00 | 34,00 | 34,00 - 0,85 | 21,95 - 108
4 | DneKTpUYECTBO U MAarHETHU3M OIIK-1 |17,00]17,00|17,00 — 0,85 | 55,95 — 107,80
Onexkmpocmamuka 2,00 — 2,00 — 0,10 7,00 - 11,10
IIposoonuku 6 3nekmputeckom noe 2,00 | 4,00 | 2,00 — 0,10 7,00 - 15,10
Jlusnekmpuxu 8 21eKmpuiecKom noe 2,00 | 4,00 | 2,00 — 0,10 7,00 - 15,10
Tlocmosinnbiii anexmpuieckull mox 4,00 | 6,00 | 4,00 — 0,15 7,00 - 21,15
Maenumocmamuxa 2,00 — 2,00 — 0,10 7,00 - 11,10
Maenumnoe none 6 sewgecmse 2,00 | 3,00 | 2,00 — 0,10 7,00 - 14,10
Dnexmpomacnumnas UHOYKyusi 2,00 — 2,00 — 0,10 7,00 - 11,10
Ypasnenua Makcsenna 1,00 — 1,00 — 0,10 | 6,95 - 9,05
Kypcosas pabota (IpoexT) — — — — — - - - —
[IpomexyTouHas aTTecTanus (3a4er): OIIK-1 - - - - - - - 0,20
HTroro mo aucuuiminHe 3a 2 ceMecTp: - 17,0017,00|17,00 - 0,85 | 55,95 - 108
5 | KonebaHus 1 BOJIHBI OIIK-1 | 7,00 |12,00| 7,00 - 0,35 | 7,00 - 33,35
Lapmonuueckue konebanus 1,00 | 2,00 | 1,00 — 0,05 1,00 - 5,05
Boanwi 1,00 | 2,00 | 1,00 - 0,05 | 1,00 - 5,05
HUnmepghepenyus 6oan 1,00 | 2,00 | 1,00 — 0,05 1,00 - 5,05
Judpaxyus 6onn 1,00 | 4,00 | 1,00 — 0,05 1,00 - 7,05
Honapusayus eonn 1,00 | 2,00 | 1,00 — 0,05 1,00 - 5,05
Hoznowenue u ducnepcus onH 1,00 — 1,00 — 0,05 1,00 - 3,05
Henuneiinvie npoyeccol 6 onmuxe 1,00 — 1,00 — 0,05 1,00 - 3,05




o Buabl yue0Hoii padoThl H UX TPYA0EMKOCTh, YaChI
= =
HaumeHoBaHue U coep:KkaHue pa3esna % E KounrakTHas paboTa npu 3 CamocTrosiTe/1b-
« | AHCHMILIMHBI (IepevyeHb IMIAKTHYeCKUX z o NPOBe/IeHHHN YIeOHbIX 3aHsATHI Hasi paboTa §
QE[ €IHHUII: PACCMATPHBAEMBIX MOATEM, § 2 BT.4. B g
g Bonpocon) g S| 1| ap| ms| ®oPYe |gep| cp | Kom g
b npaKTH4. TPOJIb S
= MOJTOT. =
6 |KsanroBas dusuka OIIK-1 | 7,00 | 5,00 | 7,00 - 0,35 | 14,00 - 33,35
Keanmoeuvle cgoticmea snexmpomacHumm1o2o 1.00 | 1.00 | 1.00 3 005 | 2.00 _ 5.05
U3IyyeHus
Ilnanemapnas moodenv amoma 1,00 | 1,00 | 1,00 - 0,05 | 2,00 - 5,05
Keanmosasn mexanuxa 1,00 | 1,00 | 1,00 - 0,05 | 2,00 - 5,05
Keanmoego-mexanuueckoe onucanue amomos 1,00 | 1,00 | 1,00 - 0,05 | 2,00 - 5,05
Onmuueckue K6anmogvle 2eHepamopuvl 1,00 | 1,00 | 1,00 - 0,05 | 2,00 - 5,05
Keanmosas cmamucmuxa 1,00 - 1,00 - 0,05 | 2,00 - 4,05
Dnemenmol puzuxu meepoo2o mena 1,00 | - | 1,00 — 0,05 | 2,00 — 4,05
7 | Snpepuas dbusuka OIIK-1 | 2,00 | - 2,00 — 0,10 | 6,00 - 10,10
OcHosbl u3zuKU AMOMHO20 0pPA 1,00 | - | 1,00 — 0,05 | 3,00 — 5,05
DnemenmapHvle yacmuywl 1,00 | - | 1,00 — 0,05 | 3,00 — 5,05
8 | Dusnueckas KapTHHA MHpa OIIK-1 | 1,00 - 1,00 - 0,05 | 2,15 - 4,20
Kypcogas pabota (poekT) - - - - - - - - -
[TpomexxyTouHast arTecTarys (9K3aMeH): OIIK-1 — — — — — — 23,70 | 27,00
HToro no aucuuiinHe 3a 3 cemectp: - 17,00 (17,00 (17,00 - 0,85 | 29,15 | 23,70 108
HUTOI'O no gucuuniinne: - 51,00 | 68,00 | 68,00 - 2,55 | 107,05 | 23,70 324

5.2 Pa3iebl AUCUMILIMHBI 110 BUJIAM AYAUTOPHOM (KOHTAKTHOM) padoTsl U GopMbI
KOHTPOJISA

e e Hanvesosanue pasiena BI/I}ILIUy‘leﬁﬂle DopMbI TEKYLLET0
n/n | cemecrpa e — 3aHATHII (B Yacax) KOHTPOJIS )
Jlek | Jlabo | Ip yCIeBaeMoCTH
1 1 Bsenenune 1 — — T
1 MexaHuka 10 22 24 T, 3JIP
3 1 TepMoMHAMEKA U MOJICKYJISIpHAS. H3HKA 6 12 10 T, 3JIP
Hroro 3a 1 cemectp:| 17 34 34 -
4 | 2 | ONEKTPUYECTBO U MATHETH3M 17 17 17 T, 3JIP
HTtoro 3a 2 cemectp:| 17 17 17 -
5 3 Konebanust 1 BOTHBI 7 12 7 T, 3JIP
6 3 KBanroBas ¢u3suka 7 5 7 T, 3JIP
7 3 SlnepHas pusnka 2 - T
8 3 Puzndeckasi KApTUHA MUPA 1 — 1 T
Hroro 3a 3 cemectp:| 17 17 17 -
UTOoro:| si 68 68 -

1 T — rectupoBanue, 3JIP — 3amuTa 1abopaTopHbIX padboT



5.3.1 JIabopaTtopHbie padoThI

Ne Ne HaumeHoBaHue pa3aena Bceero
HaunmeHnoBaHue 1a00paTopHBIX padoT
n/m | cemecTpa JAUCHMILIHHBI 4acoB

1 1 MexaHunka N3ydeHne nocTynarenbHOro IBHKEHUS 4
CHCTEMBI Ha MaInHe ATBya
HccnenoBanne BpamaTenbHOTO TBUKCHUS 4
Ha MasTHuke O0epOeka
OnpeneneHre MOMEHTa UHEPLIUU 6
(pm3HYecKoro MasTHUKA M TPOBEPKA 3aKOHA
COXPaHEHHsI MEXaHUIECKOH dSHEPruu
AHanu3 v OnbITHAS MPOBEPKA ypaBHEHUS 4
Bepnynnu
Omnpenenenne BI3KOCTH KUAKOCTH METOIOM 4
Crokca

2 1 TepMoanHaMuKa U MOJIEKYJISpHAs Onpenenenue nocTossHHONW bonbliMana 4

¢duznka
HccnenoBanne annabaTHOTO pacITUPECHUS 4
BO3IyXa
Omnpenenenune kodpduumenra 4
JTUHAMHYECKON BA3KOCTH BO3AyXa, CpEeIHEN
JUTHHBI CBOOOTHOTO Ipodera u
3¢ GEKTHBHOTO JHaMeTpa ero MOJICKYIT
HToro 3a 1 cemectp: 34

3 2 ONEKTPUYECTBO U MarHETHU3M OmnpeneneHne yaeapHOro 3apsiaa SIEKTPOHA 2
N3mepenrne yneapHOTO COMPOTUBIICHUS 2
METATMYECKHUX MPOBOIHUKOB
[Iposepka 3akona Oma u npasui Kupxroda 4
UccnenoBanne 3aBucuMocTi 2
COTIPOTHBJICHHUS METAIJIOB U
MOJTYITPOBOJHUKOB OT TEMIEPATyPHI
HccnegoBanre BAKYyMHOTO JHOJIA 2
UccnenoBanue KOHTaKTHOM pa3HOCTH 2
MTOTEHIINAIOB U ONPEeIEHUE
TEPMODJICKTPOABIKYLICH CHIIBI
UccnenoBanrie MATHUTHBIX CBOMCTB 3
(heppoMarHeTHKOB

HToro 3a 2 cemecTp: 17

4 3 KonebOaHus v BOJTHBI HccenenoBanme 3aTyxalonumx KojieOaHmit 2
Omnpenenenue JUIMHBI BOJTHBI N3TY4YCHUS 2
MOJTyTIPOBOJHUKOBOTI'O J1a3epa C OMOLIBIO
T PaAKIIMOHHOMN PEIIETKH
OmpeneneHre JIMHBI CBETOBOW BOJTHBI C 2
nomoipto kosery HprotoHa
HccnenoBanue siBIeHHS NOISPU3AIMN CBETa 2
Ompenenenre ONTHIECKON CHITBI TOHKUX 2
JIUH3
WzyueHne 3aBUCUMOCTH TTOKa3aTes 2
MIPEeTOMIIEHHS paCTBOPa OT KOHIIEHTPAIUH C
MOMOIIBI0 pehpaKTOMETpa
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Ne Ne HaumeHoBaHMe pa3aena
n/n_ | ceMecTpa JMCUMILIMHBI

HaumeHoBaHue J1aGopaTOpPHBIX padoT

Bcero
4acoB

5 3 KBanToBas pusuka

N3mepenne TeMiepaTypbl pacKaJeHHBIX TEJ
ONTHYECKUM MHUPOMETPOM

HccnenoBanne criekTpa U3TydeHHUS aTOMa
BOAOPOAA

HToro 3a 3 cemectp:

17

HUTOIO:

68

5.3.2 IlpakTn4yecKkue 3aHATHS

Ne HaumeHoBaHue pa3jena
ceMecTpa JTUCIHHUILTNHBI

Ne i/

HanMmeHnoBanue NMPaAKTUYCCKHUX 3aHATHI

Bcero
9aCcoB

1 1 Mexanuka

Kunematuka

o)}

JnaaMuka

MoOMEHT uMITyJIbCca

3axonsl Keniepa

OHeprus

I[I/IHaMI/IKa BpaaTCJIbHOI'O ABMKCHUSA

DJIEeMEHTHl MEXaHUKH CIUIONTHBIX Ccpea

PenstuBrcTCKasT MeXaHUKa

2 1 TepMoanHaMuKa U MOJIEKYJISIpHas
¢duznka

DeHOMEHOJIOrTYeCKast TCPMOJUHAMUKA

MOHCKyJIHpHO—KI/IHeTI/IquKaﬂ TCOopUd

On1eMeHTHI (PU3NICCKON KHHETHKU

Maxpocxonnqecm/le CUCTCMBI BJaJIM OT
TCILJIOBOT'O PABHOBCCHU A

NN (N|N|N

Hroro 3a 1 cemectp:

(93]
'

3 2 DIIEKTPUIECTBO U MarHETH3M

OJIIeKTPOCTaTHKA

[IpOBOAHMKH B IIEKTPUIECKOM TIOJIE

JIMDIIEKTPHUKH B QIEKTPUIECKOM TI0JI€

[TocTosIHHBIN 2JIEKTPUUYECKUI TOK

MarumurocraTuka

Mar»uuTHOE o€ B BEIIESCTBE

OJIeKTPOMarHUTHAS WHIYKITAS

YpaBuenus Makcpenna

=N [RN(N|N

Hroro 3a 2 cemectp:

.
|

4 3 Komnebanus u BOJIHBI

FapMOHI/I‘-IeCKI/IG KoJIeOaHuUs

Bousbl

HHTepdhepeHIms BOJIH

Judpaxuus BosH

HOJ'IHpI/I3aLII/I$I BOJIH

[Tormomenwe u AuCTIEPCHST BOJTH

Henuneiinbple mpoliiecchl B ONTHKE

5 3 KsanToBas duznka

KBaHTOBBIE CBOMCTBA 3JIEKTPOMATHUTHOTO
W3IIYYCHUS

U UNNY SUNINY U [UNSN JUNIN JUSN U

HJ'IaHeTapHaH MOACJIb aTOMa

KBanToBas MexaHuKa

KBaHnTOBO-MeXaHUYECKOE OMKMCAHNE aTOMOB

OnTuyecKkne KBaHTOBBIC T'CHCPATOPLI

KBanToBas cratucTuka

OneMeHTHI (PU3UKH TBEPIOTO TeJla

— [ | = = | — [ —
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Ne HaumeHoBaHue pa3jena . | Bcero
Ne n/m HaumeHoBaHNe MPaKTHYECKUX 3aHATHIA
cemecTpa AUCHMILINHBI 4acoB
6 3 SAnepnas pusnka OcHOBBI (PU3UKH ATOMHOTO SIpa 1
DJieMeHTapHbIC YACTHIIHI 1
7 3 dusnyeckasi KAPTHHA MHAPa dusnyeckas KapTHHA MUpa 1
HToro 3a 3 cemecTp: 17
HUTOI'O:| 68

6 IlepeuyeHb yueOHO-MeTOAMYECKOT0 00eceYeHH s AJIs1 CAMOCTOSITEJIbHOUM PadoThI

oﬁyqamumxca o JuCIUIIIMHE

6.1 Buasl camocrosiTe/ibHOM padoTsl o0yuarwmuxces (CP)

Ne No Bcero
HaunmeHoBaHue pa3jeia JUCHHUIIMHDI Buabr CP
/1 | ceMecTpa 4acoB
1 1 Brenenue KoncnexktupoBanue
MaTepHayioB, paboTa co 1,00
CIPaBOYHOI JTUTEpaTypo
TToaroroBka k 0.95
TECTUPOBAHUIO ’
2 1 Mexanuka KoHcniekTupoBanue
Mmarepuaios, paboraco | 6,50
CIPaBOYHOM JIUTEpaTYpOor
ITonroroska k 6.50
TECTHPOBAHUIO ’
3 1 TepmoauHaMuKa U MOJIEKYJIIpHAs PU3NKa Koncnextuposanue
Mmarepuainos, paboraco | 3,50
CIIPaBOYHOM JTUTEPATYpOH
ITonroroska k 3.50
TECTHUPOBAHUIO ’
Hroro 3a 1 cemectp: | 21,95
4 2 DIEeKTPUIECTBO U MarHETHU3M KoHcniekTupoBanme
Martepuaios, pabotaco | 35,95
CIPaBOYHOI JTUTEpaTypo
TToaroroBka k 20,00
TECTUPOBAHUIO
HToro 3a 2 cemectp:| 55,95
5 3 Konebanus u BomHBI Koncnextuposanue
MmaTepuainos, paboraco | 5,00
CIIPABOYHOM JTUTEPATYpOH
IToaroroska k 2.00
TECTUPOBAHUIO ’
6 3 KBanToBas pusmka Koncnextuposanue
Mmarepuaios, padboraco | 10,00
CIIPABOYHOM JIUTEPATYpOH
ITonroroska k 4.00
TECTHUPOBAHUIO ’
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Ne Ne Bcero
HaunmeHoBaHue pa3aesia 1M CHUIINHBI Bunst CP
/1 | ceMecTpa 4acoB
7 3 SAnepHas pusuka KoncnexktupoBanue
MaTepHayioB, paboTa co 4,00
CIPaBOYHOM JTUTEpaTYpOo

ITonroroBka k

2,00
TECTUPOBAHUIO
8 3 dusnueckas KapTHHA MUpa KoHcniekTupoBanme
MaTepHasoB, pabota co 1,10
CIPaBOYHOM JIUTEpaTYpOr
ITonroroBka k 1,00

TECTHPOBAHHIO
CamocTrosiTeibHasi paboTa IPH MOATOTOBKE K 3K3amMeny: | 23,70
Hroro 3a 3 cemectp: | 52,85

HUTOro:| 130,75

6.2 Meroguueckue ykazaHus (JJIsl CAMOCTOSITEJIbHOM padoThI)

JIist caMOCTOSITETPHOTO M3YyYEHUsSI MAaTepUajioB MO AWCHUIUMHE «Dusnkay (pasien
«INEKTPUYECTBO M MArHETHU3M») OOYYaIOIIMEeCsS MOTYT BOCHOJB30BAThCS CIIEAYIOIINMHU
aBTOPCKUMHU METOJMYECKUMU yKazaHusMU: Dusnka [DIEKTpOHHBIA pecypc]|: METOANYECKHE
yKa3aHUs K KOHTPOJIbHBIM 3aIaHHsIM C PEHICHUSMH 33/Ja4 M0 Kypcy «IJIEKTPUYECTBO U
MarHetusm» / coct. B.B. OBuapos. — Spocnasins: ®I'BOY BO Spocnasckas [CXA, 2016. —
52 c. // Dnexrponnas 6ubnumoreka ®I'bOY BO «Spocnasckuit 'AY». — Pexum nocrymna:
https://biblio-yaragrovuz.jimdo.com/3JIeKTpOHHBIN-KATAIOT 13.06.2023, TpeOyeTcs
aBTOpU3AlMS; NJI1 CAMOCTOSITEIBHOTO W3Y4YEHHUS MAaTepuajoB MO AUCHUILUIMHE «Du3nkay
oOyyarouecss MOTYT BOCIOJIb30BaThCS  CIAEAYIOINIMMH aBTOPCKUMHM  METOJAMYECKUMU
ykazaHusiMu: Mopo3oB, B.B. ®usuka [31eKTpoHHBIN pecypc]: TPaKTUKyM JJIsl 00yJaroIuXxcs
10 YKpYIHEHHOU rpymnme HanpapieHuid noarotoBku 35.00.00 Cenbckoe, JecHOe U PhIOHOE
x03sicTBO / B.B. Mopo3os, M.B. Kusi. — SApociasis, ®I'BOY BO «Apocnapckuii [AY»,
2023. — 88 c. // Dnexrponnas 6ubmmoreka ®I'bBOY BO «pocnasckuit 'AY». Pexum
noctymna: https://biblio-yaragrovuz.jimdo.com/snekrponnbii-katanor 13.06.2023, tpebyercs
aBTOPHU3ALU.

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

@OoHJ OLEHOYHBIX CPEACTB MO AUCHUIINHE «DHU3MKa» — KOMIUIEKT METOAUYECKUX U
KOHTPOJIbHO HW3MEPUTENIBHBIX MAaTepUaloB, IMpEIHa3HA4Y€H JJIsi OLICHUBAHUS YPOBHS
chopmupoBanHoctu kommneTeHuu OIIK-1 Ha pasHbIX cTagusx O0Oy4eHHS Ha COOTBETCTBHE
MHIUKATOPaM JOCTUKEHUS KOMIIETEHIIHH.
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®oH OIEHOYHBIX CPEACTB BKIIOYAET KOHTPOJBHBIE MaTepHaibl IS MPOBEACHUS
TEKYILEro KOHTPOJIsl yCIIEBAEMOCTH U IIPOMEXYTOUYHOW aTTECTAIMHU 10 3aBEPIICHUIO NIEprUoia
o0yueHus.

Texyumii KOHTpOJIb ycrmeBaeMoCcTH OOecneunBaeT OLEHUBAHME XOJa OCBOCHUS
JAUCLUUIUIMHBL U IPOBOJUTHCA B BUI€ KOMIIBIOTEPHOTO WJIM OJJAHOYHOTO TECTUPOBAHMUS.

[IpomexxyTouHasi arrecTaluss HMMEET LENbI0 ONPEAETIUTbh CTENeHb JOCTH)KECHUS
3alJIaHUPOBAHHBIX PE3yJIbTaTOB OOyUYEHHUS TO JUCIHMIUIMHE 3a OMpPEIeJCHHBINA TMepro.
oOyuenus (1 — 3 cemectpsl) u npoBoauTcs B popme 3auera (1, 2 cemecTpsl) u 3x3ameHa (3
CEeMeCTp).

7.1 IlepeyeHb KOMIIETEHIMI ¢ YKa3aHUEM 3TANOB UX (POPMUPOBaAHUA B MpoLecce
ocsoenus OIIOII BO

Ne Jranbl (OPMUPOBAHUS U NPOBEPKU YPOBHS cHOPMHUPOBAHHOCTH KOMIIETEHUUI 110
cemecTpa AUCHHUILNIMHAM, IPAKTHKaM B npouecce ocsoenus OIIOII BO
OIIK-1 — Cnocooen pewiams munogsle 3a0auu npopheccuonanIbHoll 0eameabHOCmU HA 0CHO8e 3HAHULL
OCHOGHBIX 3AKOHO6 MAMEMAMUYUECKUX U eCINEeCEEHHBIX HAYK C RPUMEHEHUEM UHPOPMAUUOHHO-
KOMMYHUKAUUOHHBIX MEXHO102UlL
1 Xumust
1,2,3 duszuka
1,2,3,4 |MaremaTuka
2 TeopeTnueckas MEXaHHKa
) O3zHakoMuTeIbHAS MPAKTUKA (B TOM YHCIIE TIOJyYeHUE MEPBUYHBIX HABBIKOB HAYyYHO-
UCCIIEIOBATEIbCKON PabOTHI)
2,3 Nudopmatrka v irudpoBble TEXHOJIOTUH
2,3 MarepuanoBeieHHe U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTEPHAJIOB
3 MeTpoJiorusi, CTaHIapTU3aNMs ¥ cepTUDHUKAIHS
3,4 ConpoTuBieHne MaTEPUATIOB
4 Teopust MallIMH ¥ MEXaHU3MOB
4,5 Jeranu mamivH, OCHOBBI KOHCTPYUPOBAHMS M MOTbEMHO-TPAHCIIOPTHBIE MAIITUHBI
4,5 TpakTopsl ¥ aBTOMOOHIIN
4,5 CelbCKOX03MCTBEHHBIC MAIITHHEI
5 DNEKTPOTEXHHUKA U 3JIEKTPOHUKA
5 TennorexHuka
5,6 MaiuHbl 1 000pyAOBaHHE B )KUBOTHOBOJICTBE
6 I'mapaBiauka
7 ABTOMAaTHKA
8 DIEKTPONPUBOJI M IEKTPOOOOPYAOBaHHE
8 BrinotHEHME ¢ 3a1uTa BBITYCKHOM KBaTU()UKAITMOHHON pabOThI

14



ST

7.2 Onucanme mnokKasarTesjieil W KpUTepHeB OLEHUBAHHUSA KOMIIETEHHWH HAa Pa3iMYHbIX 3Tanax Hx
(popMupoBanus, onucaHue KA OLEHUBAHUS

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

QUCYUNIUH,
Heobx0oumblx st
peuleHUst MUnoGbixX
3a0ay 6 obracmu
azpouHdicenepul

3HaTh: OCHOBHBIE
(u3ndeckue SBICHUS U
OCHOBHBIC 3aKOHBI
(M3UKHY; TPaHHIIBI
HPUMEHUMOCTH 3aKOHOB
(bU3UKY; TPUMEHEHHE
3aKOHOB (pU3UKH B
BayKHEHIINX
MPaKTHYCCKHUX
MPHJIOKCHHSX;
OCHOBHBIE (hH3UUECKHUE
BEJIMYHMHBI U (PU3HICCKHE
KOHCTAHTBI, X
oIpeJieTIeHHe, CMBICI,
Croco0bl ¥ CAMHHIIBL HX
HU3MEPCHUS

YMeTh: 00bICHUTH
OCHOBHBIC Ha0JIIO1aeMbIe
HPUPOIHEIC U
TEXHOT€HHBIE SIBJICHUS U
3¢ deKThI ¢ mo3uIMit
(yHIaMEeHTaIBHBIX
(usnueckux
B3aUMOJICHCTBUH;
HCTOJIKOBBIBATH CMBICIT
(hH3UYECKUX BEITHYIHH U
TTOHATHH; 3aITHChIBATh
YpaBHEHHS JUIs
(hH3UUECKUX BEITHIHH B
cucreme CU

Komnerenuuu HUnankartop YpoBeHb chOPMHPOBAHHOCTH KOMIETEHIIHH
Oopa3soBaTteJibHbIE ” - =
JOCTHKEHHSI TeXHOJIOTHH ®opma BBICOKHIA cpeaHuii HHUKe CPeHero HU3KHH
KOMIIeTEHIHU OLICHOYHOI' 0 IIKa/Jabl OLleHHBAHHS
Kon Conep:xanne dopmupoBaHus L
(mnaHupyeMsie cpeacTBa YAOBJIETBOPHTEILHO / | HEY/IOBJICTBOPHTEILHO /
KOMIIETeHI MU OTJIMYHO / 32YTEHO X0pouIo / 324TeHo
pe3yiIbTaThl 00yUeHHs) 324TEHO He 324YTeHO
OIIK-1 | CnocobGeH pematsh OIllK-1.1. Jlexuuns-Busyanusauus, | Tecrosble
THUIIOBBIC 33/1a4H Hemoncmpupyem 3nanue | Ilpobnemuas nexnus, 3a7aHus,
npodeccuoHaTbHON OCHOBHBIX 3AKOHO8 Jlexmus-qucKyceus, OuneTs! Ha
JIeATeIbHOCTH Ha Mamemamu4eckux, KommnerorepHas 3a4er,
OCHOBE 3HAHUH ecmecmeeHHOHAYYHbIX U CHMYJISIINS OuneTsl Ha
OCHOBHBIX 3aKOHOB obwenpogheccuonanrbHvIX JK3aMeH

3naem: OCHOBHBIE
(husHUecKue ABICHUS U
OCHOBHbBIE 3aKOHBI
(U3HMKH; TPAHHULIBI
MIPUMEHUMOCTH 3aKOHOB
(huU3HKH; TpUMEHEHNE
3aKOHOB (DU3UKH B
BOKHEUIIHX
MPAKTHYECKHX
TIPAIIOKCHHSX;
OCHOBHBIE (PH3HYECKUE
BEJIMYMHBI U
¢uznueckue
KOHCTAHTBI, UX
oTpe/ieNIeHIe, CMBICI,
CIOCOOBI U €MHUIIBI KX

3naem: OCHOBHbBIE
(usnuecKkue ABICHUS U
OCHOBHBIE 3aKOHBI
(hU3HMKY; TPUMEHEHHE
3aKOHOB (DH3UKH B
BaKHEUIITNX
MIPAKTHYECKUX
MIPUIIOKEHUSX
OCHOBHBIE (hU3MUECKUE
BEJIMYUHBI 1
¢usnyeckue
KOHCTAHTBI, UX
oTnpeesIeHue, CMbICI,
CIOCOOBI M €JIMHUIIBI KX
HU3MEpEeHUs

3naem: OCHOBHBIE
(u3nueckue SIBICHUST U
OCHOBHBIC 3aKOHBI
(hH3MKH; OCHOBHBIC
(Hu3HUeCcKUe BETUYHHBI
U pu3ndecKue
KOHCTaHTBI, UX
oIpeJieTIeHHe, CMBICI,
CIOCOOBI U €ANHMIIBI HX
HM3MEpEHNUS

He 3naem: ocHOBHbBIE
(usHUecKkue ABICHUS U
OCHOBHbBIE 3aKOHBI
(U3UKHU; OCHOBHBIC
(hu3HYecKUe BEIUIUHBI
U pU3nYecKue
KOHCTAHTBI, UX
oIpesieNIeHHe, CMBICI,
CIOCOOBI U €JIMHUIIBI KX
HU3MEPEHUsI

HU3MEPEHUA
Ymeem: oObICHUTD Vmeem: ucTONKOBBIBATh | YMmeem: 3anuchIBaTh He ymeem: 3alIUCBIBATH
OCHOBHBIC CMBICTT (1)PI3PI‘-ICCKHX YpaBHCHUSA NI YpaBHEHUSA 1A

HabrogaeMble
[IPHPOAHBIC U
TEXHOTCHHBIC SIBJICHHS U
3¢ eKTHI ¢ mo3uLuUi
(dyHIaMeHTaTbHBIX
usnyeckux
B3aWMO/ICHCTBHUI;
HCTOJIKOBBIBATH CMBICIT
(HDU3MYECKUX BEINUYHH U
MOHSATH; 3aMKCHIBATh
YpaBHEHUS ULt
(hU3MYECKUX BEJINYHH B
cucreme CU

BEJIMYMH U TOHATHH;
3aMHCHIBATH YPABHECHHUS
Ut GU3HYECKUX
BesuuH B cucreme CU

(hH3MYCCKUX BETMYHH B
cucreme CU

(hU3MYECKUX BEITUYHH B
cucteme CU
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Komnerenuuu HUuaukarop O6pasonatenubie _ YpoBennb C(l)Oval/IPOBaHHOCTl/l KOMIIETeHIIUH _
JIOCTHKEHUS TeXHONOIMH Dopma BBICOKHIi CpeaHuii HHKe CpeTHero | HHM3KMii
Kox Conepixanue KOMIeTeHI[HH dopvuposanus OLEHOYHOTO IIkajbl OLeHUBAHUS
(nnanupyemeie cpeicTaa YAOBJIETBOPUTEJIBHO / | HEYIOBJIETBOPHTEIBHO /
KOMIIeTeHIIUH OTJIMYHO / 3aYTEHO X0pouIo / 324TeH0
pe3ysbTaThl 00yUeHUs) 32YTEeHO HE 324TeHO
Bulagerts: HaBbIKaMK Braoeem: HaBbikaMu Braoeem: HaBbikaMu Bradeem: HaBbIKAMU He s1a0eem: HaBbIKaMi
HCIOJIb30BaHMs HCIOJIb30BAHUS HCIOJIb30BAHUS HCIOJIb30BaHMs HCIOJIb30BAHUS
OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX
obuehr3nIecKux o01ehH3nIeCKuX o01ehH3nIeCKuX obuehr3nIecKux o01ehH3nIeCcKux
3aKOHOB U NPUHLIUIIOB B 3aKOHOB U IPUHLIUIIOB B | 3aKOHOB U IPUHLIUIIOB B | 3aKOHOB U MPUHLIUIIOB B | 3aKOHOB U IPUHIIUIIOB B
BaKHEUIITUX BaKHEUIITNX BaKHEUIITNX BaKHEUIITUX BaKHEUIITNX
MPaKTHYECKUX MIPAKTHYECKUX MIPAKTHYECKUX MPaKTHYECKUX MIPAKTHYECKUX
MIPUJIOKEHUSIX; MIPUIIOKEHUSX MIPUIIOKEHUSX MIPUIIOKEHUSX MIPUIIOKEHUSX
HaBBIKaMU TIPUMEHEHHUS HaBBIKAMHU PUMEHEHHUS | HABBIKAMH [IPUMEHEHUS
OCHOBHBIX METO/IOB OCHOBHBIX METOIOB OCHOBHBIX METOIOB
(uzmko- ¢uzmnxo- ¢uznxo-
MaTeMaTH4YeCKOTo MaTeMaTHYECKOTO MaTeMaTHYECKOTO
aHaNU3a JUIsl PEIICHUs. aHaNM3a Ul PellieHus | aHaJIu3a JUIsl PeIleHus
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
3a1a4 3a1a4 3a1a4
Cnocoben: pematb Tlonumaem:
HETpUBHAJIBHBIC 33124l | HDyHIaMEHTAIbHbIC
npodecCHOHANBHO (uznueckre OCHOBBI
JIeSATEIILHOCTH Ha arpoOMHXEHEPHHU
OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB
MaTeMaTU4eCKUX U
€CTECTBEHHBIX HAYyK C
MIPUMEHEHHUEM
UH(POPMAIMOHHO-
KOMMYHHUKAI[OHHBIX
TEXHOJIOTHNA
OIIK-1.2. Hcnoavsyem | Jlekuus-Busyanusanus, | TecToBble
3HAHUSL OCHOBHBIX IIpoOnemuas nexuus, 3a/1aHHs,
3AKOHO8 Jlexuusi-auckyccus, OusIeThl Ha
Mamemamuyeckux u Kommerotepras 3a4er,
ecmecmeeHHbIX HayK Os CUMYJISALUSA OMJIETHI HA
peuenus CmaHOapmHsix 9K3aMeH
3a0a4 8 A2POUHICEHEPUU
3HaTh: 3naem: 3naem: 3naem: He 3naem:
(hyHIaMEeHTaIbHBIC (dyHIaMeHTaIbHBIC (dyHIaMeHTaTbHBIC (hyHIaMeHTaIbHBIC (dyHIaMeHTaTbHBIC

(hu3HUYeCKUE OBITHI U UX
POJIb B Pa3BUTHH HAYKH;
HA3HAYCHUE U TPUHIHIIBI
JIeHCTBUSA BaXKHEHILINX
(usnueckux npudOpoB

(hu3nYecKue ONBITHI U
UX POJIb B Pa3BUTUH
HAyKH; Ha3HAYCHHE U
MPUHIMIIBI AeHCTBUS
BaKHEHIINX
¢u3Hueckux mpudopos

(hU3MYEcKue ONBITHI U
UX POJIb B Pa3BUTUH
HayKH; Ha3HAYCHHE U
MPUHIMIIBI AeHCTBUS
BaKHEHIINX
¢u3Hueckux mpudopos

(u3MYECcKUe OIBITH U
HX POJIb B Pa3BUTHU
HaYKH

(hU3MYEcKUE ONBITHI U
UX POJIb B Pa3BUTUH
HayKH
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Komnerenuuu

Kon

Coaep:xanue

Huauxarop
JOCTHKEHHS
KOMIeTeHIHH
(mmaHupyeMsie
pe3yIbTaThl O0yUCHUS)

Oopa3oBaTte/ibHbIE
TEXHOJIOTHH
¢opmupoBanus
KOMIIETCHIIUH

Dopma
OLICHOYHOI' 0
cpecTBa

YpoBeHb cHOPMHPOBAHHOCTH KOMIETEHIIHH

BbICOKHIA

CpeaHuid

HHIKE CpeaHero

HHU3KHIi

IIkajabl oneHUBaAHUS

OTJIMYHO / 3aYTEHO

X0po11o / 324TeHO

YAOBJIETBOPHTEJIBHO /
324TEHO

HEY/I0BJIETBOPHTEJIbHO /
He 324TeHO

YMers: paboTath ¢
npudopamu u
000opynoBaHHEM
COBPEMEHHOI
¢u3nueckon
naboparopuu;
UCIIOJIB30BATh
Ppa3IMYHBIE METOIMKH
(u3MUeCKuX U3MEpeHUit
1 00paboTKH
9KCIIEePHMEHTAIBHBIX
JAHHBIX; HCTIOJIb30BaTh
METOIbI aJeKBaTHOTO
(uzngeckoro u
MaTeMaTHYeCcKoro
MOJICITUPOBAHMS, a
TaKKe IPUMEHATh
MeTO/bI (PU3HKO-
MaTeMaTHIecKoro
aHaIN3a K PeLICHHUIO
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX 1
TEXHHYECKHX TpodiIeM

Ymeem: pabotats ¢
npubopaMu 1
00opynoBaHHEM
COBPEMEHHOMI
¢usnueckoit
naboparopuu;
HCHOJIb30BaTh
Pa3IMYHBIC METOIUKH
(uznueckux u3MepeHuit
1 00paboTKU
9KCIIEPHUMEHTAIIBHBIX
JTaHHBIX; CTIONB30BATh
METO/IbI aIEKBATHOTO
(uznyeckoro
MaTeMaTHYECKOro
MO/ICIIUPOBaHHUS, a
TaKKe NPUMEHSATH
METO/bl (PH3HUKO-
MaTeMaTHYECKOro
aHaJIM3a K PELICHUIO
KOHKPETHBIX
€CTCCTBCHHOHAYUYHBIX U
TEXHHYECKHUX Ipo0iIeM

Ymeem: pabotatsb ¢
npubopaMu 1
00opynoBaHHEM
COBPEMEHHOMI
tusnueckoit
naboparopuu;
HCHOJIb30BaTh
Ppa3IMYHBIC METOIUKH
(uznueckux U3MepeHuit
1 00paboTKU
9KCIIEPHUMEHTAIIBHBIX
JTAHHBIX

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

He ymeem: paboratsb ¢
npubopaMu 1
00opynoBaHHEM
COBPEMEHHOMI
¢usnueckoit
naboparopuu

BraaneTs: HaBbIKaMu
MpaBUIbHON
9KCIUTyaTallii OCHOBHBIX
npubOpOB 1
o0opyioBaHUs
COBPEMEHHOI
(usnueckoit
71a00paTOpHN; HaBbIKAMH
00paboTKu U
HHTEPIPETHPOBAHUS
pe3ynbTaToB
(uzmgeckoro
9KCHEPHMEHTa;
HaBBIKAMHU
HCIIOJIb30BaHHs METOJIOB
(huzmyeckoro
MOJICTTUPOBAHUS B
WH)XCHEPHON MPAKTUKE

Braoeem: naBbIKaMu

Braoeem: naBbIKaMu

Braoeem: HaBbIKAMU

He 61a0eem: HaBbIKaM#

MPaBUIIbHOM MPaBUIILHOM MpaBUIbHON MPaBUIILHOM
SKCILTyaTaluu SKCILTyaTaluu 9KCIUTyaTalun SKCILTyaTaluu
OCHOBHBIX IPHOOPOB U | OCHOBHBIX MIPHOOPOB M | OCHOBHBIX IPUOOPOB M | OCHOBHBIX IIPHOOPOB 1
000py 10BaHUS 000py 10BaHUS 06opyoBaHus 000py 10BaHUS
COBPEMEHHOMI COBPEMEHHOMI COBPEMEHHOI COBPEMEHHOMI
(uznueckoit (uznueckoit (usnueckoit (uznueckoit
11ab0paTopuH; 11a60paTopuH; nabopatopun naboparopuu
HaBbIKaMU 00PaOOTKU U | HABBIKAMHU 00PabOTKH U

HHTEPIPETHPOBAHUS HMHTEPIPETHPOBAHUS

pe3yibTaToB pe3ynbTaToB

(uzngeckoro (uzngeckoro

9KCIIEPHMEHTA; 9KCIIEPHMEHTA

HaBBIKAMHU

HCTIONB30BaHUS

METO/I0B (PU3UYECKOTO

MO/ICIIUPOBAHUS B

WHXCHEPHO! MPaKTHKE

Cnocoben: ITonumaem:

CaMOCTOSATENIBHO
paspadoratb 1
IPOBECTH (PU3NUCCKHUiT
SKCIIEPHUMEHT

(hu3nYecKne NPHHIHIIbI
PpaboThl U3MEPHUTENBHBIX
mpubopoB




7.3 TunoBblie KOHTPOJIbHBIC 3a/laHUA WM MHbIC MaTEpHAJIbI, Heo0XoauMBble IJIs1

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

7.3.1 TunoBble 3aJaHUsl IS NPOBEJAEHHMS TEKYIIEro KOHTPOJHA M PyO0exHOro

TEeCTUPOBAHUA

SN i

*®

10.
1.

12.
13.
14.
15.

16.
17.
18.

19.
20.
21.
22.
23.

24.

Ilpumepot 6onpocoe ona 3auiumot 1a00pamopHsIX padom:

Uto Takoe MOCTyNaTeIbHOE U BpAIATEIbHOE IBUKECHUS ?

Yro coboit mpeacTaBiIsiOT CKOPOCTh U YCKOPEHUE, B YEM OHHU U3MEPSIOTCA?

Yrto Takoe Bec Tena, B YEM OH U3MEpPSIETCA?

Kak yctpoena mammHa ATBy1a U Kakue (PU3NYECKHUE 3a/1aui OHA MOXKET PEIIUTh?

B ueM cymHOCTb 3aK0Ha MyTH AJIs1 PABHONIEPEMEHHOTO JIBHKEHUS Te?

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

ChopmynupyiiTe BTOpOi 3aKOH AMHAMUKH JIJIsl BPAIIaTEIbHOTO IBUKEHUS U OOBSCHUTE
ero.

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

Packpoiite ¢u3MYecCKnii CMBICI MOMEHTa HHEPIHMH Tella. B KakuxX eauHUIlaX OH
usMepsercs?

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

Kak cBszanbl Mexay coOoil JMHEHHas U YIrjoBass CKOPOCTH, JIMHEWHOE W YIJIOBOE
YCKOpeHHus?

Yemy paBHa KUHETHYECKasl SHEPTUs U paboTa BpaIlaTeIbHOTO JBUKEHUS Tea?

Yro Takoe MomMeHT nMmmyJibca? Kak oH HanpaBieH?

JlaiiTe onpeaeneHrne MOMEHTY UHEPLIMH, B YEM OH U3MepsieTcs?

IIpuBeauTe NpuMEPHI MOMEHTOB MHEPLIUU OTHOCUTEIIBLHO OCH NPOXOIALIEH Yepes LEHTP
TSKECTH TeJN MPaBUIbHON (HOpMbI?

Kakune cucteMsbl SBIAIOTCA KOHCEPBATUBHBIMU U AUCCUIIATUBHBIMU.

KaxoB By hopmyn asist SHEPTUM BpalaTeIbHOTO IBUKEHUS TBEPOTO Tea?
ChopmynupyiiTe 3ak0OH COXpaHEHHUs MeXxaHudeckod sHepruu. Kak oH popmymupyercs
IUIs1 AUCCUTIATUBHOM CUCTEMBI?

Yro takoe konebanusn? Kakue kojaeOaHus HA3bIBAIOTCSA TAPMOHUYECKUMU ?

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

[Tpu kaKoM yCJIOBUM BO3HUKAIOT BHIHYKICHHBIE KOJIeOaHMs?

OT 4ero 3aBUCHT MEPUOT COOCTBEHHBIX KOJICOAHMI MEXaHUUECKIX CHCTEM.

Kak BiMsieT cuia CONpPOTUBIEHUS CpeAbl HA MEPUOA W AMIUIATYAY 3aTyXaroIIHX
KoseOaHui?

Yro Takoe morapudmuueckuili JeKkpeMeHT 3aTyxaHus? Kak ero omnpenenstor
MPAKTUYECKU?
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25.
26.

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

39.
40.
41.

42.
43.
44.
45.
46.

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

59.

B dem cymHoOCTh MEXaHMYECKOTO pe3oHaHca? Yemy paBHa pe30HaHCHAs 4acTora?

Kak onpenenntb cOOCTBEHHYIO YacTOTy KosieOaHUN MexaHuueckux cucreM? UTto Takoe
CTaTUCTHYECKasl aMIUIUTya?

Urto Takoe noctosiHHas boisbiiMana? YkaxuTe ee pa3MepHOCTb.

Urto Takoe uncio ABorajpo? Uemy OHO paBHO?

Yro Takoe MOJIEKYJIsIpHas Macca ra3a’?

Kak paccunrtarh 4uci0 MOJIEKyYJI ra3a’?

Urto Ha3bIBAETCS UJI€ATTbHBIM ra3oM?

CdopmynupyiiTe nepBoe Hayano TEPMOJIUHAMUKH.

OOBsicauTe ero pusnueckuit cMbica ypaBHeHus Knanelipona — Menpaeneesa.

Yro coboit mpeacTaBiisgeT BHYTPEHHS SHEPTUS UJI€aJIbHOTO Tra3a?

UTo Takoe YKCIIO CTENEeHE CBOOOIbl MOJIEKYJI HacanbHOTO raza? OT 4ero OHO 3aBUCHUT?
Yrto Ha3bIBAETCSI MOJBHOM TEJIOEMKOCTBIO raza?

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

Kakoe  cocTrossHME  OTKpPBITOM  TEPMOAMHAMUYECKOM  CHCTEMBI  HA3BIBAECTCSA
CTallMOHAPHBIM?

Yrto Ha3bIBAETCS SHTPONMEN, B KAKUX €AMHULIAX OHA U3MepseTcs?

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

B dem coctout meton Ctokca onpeaeneHus KodpduiimeHTa BI3KOCTH KUAKOCTEN?
ChopmynupyiiTe 3aKkoH Apxumena.

Yem oTyaeTcs peajibHas KUIAKOCTb OT NACAIbHON?

B 4em TpolicTBEHHBIN CMBICH yYpaBHEHUS bepHyn?

UYto Ha3bIBAETCSA TEPMOAIEKTPOHHON dMUccHeN? ONUIINATE 3aBUCUMOCTD aHOTHOT'O TOKa
oT HamnpspkeHus. OT 4ero 3aBUCHUT BEJIMYMHA TOKA HACBIILIEHUS?

Kak ycTpoeH BakyyMHBIN 11oa?

Kak ¢popmynupyercst «3aK0H TpeX BTOPBIX»?

KakoB MexaHu3M NpoBOJIMMOCTH METAIIIOB?

Kak 1 moueMy MeHsieTCsl TPOBOAMMOCTH METAJIJIOB C TEMIIEPATYPOIi?

UYT0 Ha3bIBAETCS MOJIYIIPOBOAHUKOM?

Kak 1 moueMy MeHsieTCSl TPOBOANUMOCTD MOIYTIPOBOJHUKOB C TEMIIEPATYPOIi?

Kak BiusioT npuMecu Ha IpOBOJAMMOCTh METaJljia ¥ OJIYIIPOBOAHUKA?

YTto Ha3bIBAETCS SHEPIHEHN AKTUBALIUN?

CdopmymupyiiTe 3akoHbI BonbTa 17151 KOHTaKTHON pazHocTh noteHnuanos (KPIT).
Hasosure nprunnsl Bo3HukHOBeHUs KPII B meTannax.

Kak Bo3nukaet Tepmo-3/IC? OT yero oHa 3aBUCUT?

Yro Takoe Tepmonapa? s yero npumensitorcss repmoctononku? [puseaure npumepsl
TepMonap.

Yro takoe koadppunuent repmo-2J1C? Kak ero onpenenstor? B yuem on uzmepsiercs?
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60.

61.

62.

63.

64.

65.

66.

67.

68.

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

77.

78.

79.
80.
81.

Yro takoe marHetukn? Kakue BuIbl MarHeTukoB Bbl 3Haete? IlpuBenure npumepsl
MAarHEeTHKOB.

Yro Takoe BEKTOpP MHTEHCHBHOCTM HAMAarHW4YMBaHWs? B deMm u3MepsAroTCs BEKTOpa
MarHATHOTO MOMEHTA, HHAYKIMHU U HAIPSLKEHHOCTH MarHUTHOTO I10JIs1, ”HTEHCUBHOCTD
HaMarHU4YUBaHUS ?

Ykaxute pa3MEPHOCTh MArHUTHOW MOCTOSTHHOM.

N3 KakuX BEKTOPOB CKJIAABIBAETCS BEKTOP MATHUTHON MHAYKIIMU B MarHeTHKE?

B dyem cymHocTe nuamarHutHoro dddexra? IloueMy OH He3HauMTeNeH IS
IMapaMarHeTUKOB?

YTo Takoe MarHuTHasi BOCHPUMMYUBOCTh MarHeTuka? Kak oHa 3aBUCUT OT TeMnepaTypbl?
[ToueMy i1 AMaMarHETUKOB OHA OTPULIATENBHA, a JUIs TAPAMarHeTUKOB MTOJIOKUTEIIbHA?
Kak npouncxoaut HamaranumuBanue rnapamarietvka ? Kak Biuser Ha HEro temieparypa
IapaMarHeTuKa?

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

OOBbscHUTE 3aBUCUMOCTH BEKTOPOB WHTEHCHUBHOCTH HAMAarHUYMBAHHUS W HUHIYKIUH.
OTHOCUTEJIbHOM  MarHUTHOM  NpPOHUIAEMOCTH  (eppoMarHeTHMKa OT  BEKTOpa
HaIIPsKEHHOCTU MAarHUTHOTO TTOJIS.

KakoBbl 3HaueHNSI OTHOCUTEIFHOM MarHUTHON MPOHUIIAEMOCTH IS (heppPOMArHEeTHKOB?
Yro Takoe dhepputs? B uem ux ocobennocts? ['1e oHM ipuMeHstoTCs?

B yem cymHOCTh OCTaTOUHOM HaMarHM4eHHOCTH peppomarneruka? Kak crpourcs neris
MarHuTHOro rucrepesuca? B uem puanueckuii cMbICH KOSPUUTUBHON CUJIBI?

Kak  xapakrtepu3yer 1uUiomanb NETIM  THCTEPE3UCA  MATHUTHBIE  CBOMCTBA
dbeppomartetuka? Uto Takoe «MATKUE» U «KECTKUE» MarHUTHbIC MaTepuaibl? I'1e oHu
IIPUMEHSIIOTCS?

Kakum 06pa3oM MOKHO MOTYYUTh IEPEMEHHBIN TOK?

UTto Takoe aKTHUBHOE, €MKOCTHOE, WHIYKTMBHOE W IIOJIHOE COINPOTUBIICHHE LU
nepeMeHHoro Toka? OT 4ero OHM 3aBUCST?

Yro HazpiBaeTcsa 3 (PEKTUBHBIMU 3HAYEHUSIMU CUJIBI TOKA, HanpsbkeHust u DJ1C?
Chopmynupyiite 3axkon OMa 11 LeNU IEPEMEHHOTO TOKa U OOBSICHUTE €rO.

Yro coboll mpencraBisieT NEKTpUYecKuil pe3oHaHc? Kakue BUIBI 3JIEKTPUUECKOIO
pe3oHaHca Bbl 3Haere? [ 1e OHU IpUMEHSI0TCA?

ChopmynupyiiTe onpesesieHus HOHATUMN: JIMH3a, TOHKAsI JIMH3a, [J1aBHasi ONTHYECKAsl OCh
JMH3bI, ONTHYECKUH LIEHTP JIMH3bI, TJABHBIM (OKyC IUH3bI, (QOKalbHas IJIOCKOCTH,
noO0YHasi ONTHYECKAs OCh JINH3BI.

[Tosicuute cBOMCTBa TpeX «3aMeyaTeNbHBIX JIydel» sl coOuparouiel JUH3BI U IS
paccenBaroIeH JTUH3BI.

[Tosicuute hopmyTy TOHKOU JTHH3BI.

Bceraa nu 1BOSIKOBBINMYKJIas JIMH3A SIBIIsETCs coOuparonieit? OTBET MOSCHUTE.

Bcerna nmu 1BOSIKOBOTHYTas JIMH3A SIBsIETCS paccenBaromieii? OTBET MOsSCHUTE.
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82.
83.
84.
85.
86.

87.
88.

89.
90.

91.
92.

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

99.
100.

Kakumu crnoco0aMu mpOBOJAUTCS M3MEpPEHUE TOKa3aTels MPeIOMIICHHUS >KUJIKOCTU U
TBEPJBIX TEN?

B ueM 3akiro4aeTcs sSBJEHUE MOJHOTO BHYTPEHHETO OTPaKEHUs?

OO0bsicHuTE 00pa30BaHNE CBETOTEHHU B pehpaKTOMETPE.

UYro moHUMAIOT MOj aOCOJMIOTHBIM W OTHOCHUTEIbHBIM IOKa3aTeNIMHU IPETOMIICHUS
BeIECTBA?

B uem cocrour sBinenue uHTepdepeHMH? YCIOBHS HAOMIONECHUS MAaKCUMyMOB H
MHUHHUMYMOB MHTEHCUBHOCTHU MPU UHTEPPEPEHIINH.

['eomeTpuyeckas U ONTUYECKask Pa3HOCTH XOZa BOJIH.

OO0BbsicauTe MHTEpdEPEHIINIO BOJH MIPU HAOI0IeHNH Kojell HproToHa (B MPOXOsIieM U
OTPaXEHHOM CBETE).

OnuimmTe OMNBIT MO ONPENEICHUIO PaJnyca KPUBU3HBI JIMH3bI C MOMOIIBIO Kojel Hbio-
TOHA.

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

HazoBuTe ycinoBus riaBHbIX MAKCUMYMOB M1 MUHUMYMOB J1s1 TU(PPaKIIMOHHON PELIETKH.
[TouemMy CMEIIAIOTCS IOJIOXKEHUS MAKCUMYyMOB IIPM W3MEHEHUM Yrja NaJeHUs Ha
IU(PPAKIIMOHHYIO PELIETKY CBETOBOM BOJIHBI?

Yrto coboit mpencTaBIsaOT €CTECTBEHHBIN U MOISPU30BAHHBIN CBET.

Ha3oBute MeTOBI OTYyYEHUS MIII0CKONOISIPU30BAHHOTO CBETA.

ChopmynupyiiTe 3akoH Maitoca.

Kak ¢ mnomompro mojsipoujia MOXXKHO OTJIMYHUTH IUIOCKOMOJIIPU30BAHHBIA CBET OT
€CTECTBEHHOTO?

Ha3oBuTe BUIbI CHEKTPOB M OOBSICHUTE WX MpoucxoxiaeHue. IloueMy nuHeidatbie
CHEKTPBI PA3JINYHBI Y PA3HBIX AJIEMEHTOB?

[Tosicaure 3atpynnenus: Teopuu Pesepdopaa u ux pa3pemieHue ¢ mOMOIIbIO OCTYIaTOB
bopa.

[TosicHUTE YCTPOMCTBO U MPUHIIUI AEHCTBHS MOHOXpOMATOpa.

Onumure OonbIT N0 U3MEPEHUI0 TEMIEpaTypbl pAaCKaJ€HHbIX TEJI ONTHYECKUM
UPOMETPOM.

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

mecmupoeanus:
1. Maxc I1imaHK BBIABHHYJ TUIIOTESY,. . .

a) 4TO aTOM COCTOUT W3 MOJIOKHUTEIBHO 3apPSHKEHHOTO sJipa, BOKPYI KOTOPOIrO MO

opOuTaM BpaIIarOTCs OTPUIIATETHLHO 3aPSHKCHHBIC AJICKTPOHBI.

6) 4TO aTOMbI U3JIYyHar0T 3JICKTPOMAIrHUTHBIC BOJIHBI HC HCIIPCPBIBHO, a OIIPCACIICHHBIMHA

ImopuuAMH — KBaAaHTAMMU.
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B) UTO YaCTOTA 3JIEKTPOMAarHUTHOI'O U3TyUEHUs, YMHOKEHHAs Ha MOCTOsAHHYO [laHka,
pPaBHa Pa3sHOCTH MOJIHBIX MEXAHUYECKUX YHEPIUM JIEKTPOHA HA €ro HAYaJIbHOW U KOHEYHOMU
opOuTax, MEKIy KOTOPbIMH COBEPLIAETCS IEPEXO/ AJIEKTPOHA.

') YTO SHEPIUs KBAHTA 3JIEKTPOMAarHUTHOIO U3JIyYEHUsI, UCITyCKAEMOT'O IIPH MEPEXOJE C
OJTHOM OpPOUTHI Ha APYTYIO, paBHA KUHETUYECKOW SHEPTUH JIEKTPOHA.

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

X

1)

U\/\_/V

2)

X M _ !

by
\>

D
)
)

0 \/\/uu,

a) By < Bs. B) B1 = B;.
6) B1 > B r) B1 < Bo.

IA

3. llepuoa nudpakunonnoii pemerku 0,01 mm. IlepBoe audpakimonHoe nzoOpaxxeHue
HAXOAUTCS OT LEHTPaJbHOrO H300pakeHHss Ha pacctosHuu 11,8 cM, OoT pemieTku — Ha
pacctosiHuM 2 M. UeMy paBHa JIJIMHA CBETOBOM BOJIHBI?

a) 0,03 MxMm. B) 0,001 MxMm.
0) 0,005 MxMm. r) 0,2 MKM.
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7.3.2 TunoBble 3aJaHusl ISl MPOBeJeHUsI MPOMEKYTOYHOI aTTecTanuM (3a4era,

IK3aMeHa)

Komnemenuuu:
OIIK-1 — CnocoGeH pemiaTh TUIIOBBIE 3aj1aud MPOGECCUOHAIIBHOM JEATeIbHOCTH Ha

OCHOBE 3HaHWI OCHOBHBIX 3aKOHOB MAaT€MaTUYECKUX M €CTECTBEHHBIX HAYK C IPUMEHEHUEM
MH()OPMAIITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH.

10.
11.
12.

13.

14.

15.
16.
17.

18.

BO”pOCbl K 3auemam:

®du3uka B CUCTEME €CTECTBEHHbIX HaykK. OOIas CTpyKTypa W 3aJlayd JAUCIUIUIUHBI
«Duzuka». JKkcepuMeHTalIbHAs U TeopeThuuecKas GU3HKa.

®dusnyeckue BEIMYMHBI, X H3MEPEHHE M OlLIeHKa mnorpemHocteid. CUCTeMbl €IUHHIL
(bu3MYECKUX BEIUYHH.

Kpatkas uctopus usnueckux ujaed, KOHIENIUNA M OTKPhITHH. DU3MKa U HAy4YHO-
TEXHAYECKUU MPOTPECC.

OCHOBHbIE KHHEMATUYECKUE XAPAKTEPUCTUKU KPUBOJIMHEUHOTO JABUKEHUS: CKOPOCTh U
yckopenue. HopmanbHOe U TaHreHIIMaIbHOE YCKOPEHUE.

KunemaTtnka BpamarenbHOTO ABUKEHUS: YIJIOBasgs CKOPOCTh U YTJIOBOE YCKOPEHHUE, HX
CBSI3b C JIMHEWHON CKOPOCTBIO U YCKOPEHHUEM.

[IpoctpanctBo u BpeMs B MexaHuke Hpiorona. Cuctembl KOOpPAMHAT U UX
npeoOpa3oBaHMUs.

DU3NYECKUN CMBICI IPOU3BOJIHON U UHTErpalIa.
NuepunaibHbple CUCTEMBI OTCUETA U MEPBBIM 3aKOH HproTOHA.

Bropon 3akoH Hetorona. Macca, UMITyJIbC, CUJIa. Y PaBHEHUE JBUKCHUA MATEPUATBHOU
TOYKH.

Tpertuit 3ak0oH Hpr0TOHA M 3aKOH COXPaHEHMS UMITYJIbCA.
3aKOH BCEMUPHOTO TATOTEHUs. CHIIbI TPEHMUS.

WNHTerpupoBaHne ypaBHEHUN [BWKECHMs, pOJb HadalbHbIX ycinoBud. LleHTp Macc
MEXaHNYECKOM CUCTEMBI, 3aKOH JIBU>KCHHMSI LICHTPA Macc.

JIB>keHHe Tell ¢ TEepEeMEHHOM Maccou. YpaBHeHue Memepckoro. @®opmyna
[MnonkoBckoro.

MoOMEHT uMIlyJibCa MaT€pUaJIbHON TOYKM U MEXAHUYECKOM CUCTEMBI. MOMEHT CHIIBI.
YpaBHEHHE MOMEHTOB.

3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA MEXaHUYECKON CUCTEMBI.
JIBr>KeHuE B 10JI€ HEHTPaIbHBIX cUil. 3akoHbI Kerepa.

Cuna, paboTa 1 moTeHMagbHas sHeprus. KoHcepBaTuBHbIE U HEKOHCEPBATUBHBIE CUIIBI.
PaboTa u kKuHeTHYeCcKas SHEPTUsl.

3akoH COXpaHCHUA MOJIHON MEXaHHUUYECKOM OHCPI'UU B IIOJIC TOTCHIMAJIBHBIX CHJI.
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19.
20.
21.

22.
23.
24.
25.

26.
27.
28.

29.
30.
31.

32.

33.

34.

35.
36.
37.
38.

39.
40.
41.
42.

43.

44.

CBs13b MEXKy CHJION U MOTEHIMAIBHOM dHEpTUel. ['paueHT cKasipHOM (QyHKIINH.
CronkHoBeHUs Tel. AOCOIIOTHO YIIPYroe CTOJKHOBEHHE.

OCHOBHOE YypaBHEHHME [IMHAMHMKM BpallaTeJbHOIO JIBMXKEHHMS TBEPAOrOo Tejna C
3aKpEIIEHHON OCBIO BPAICHUS.

MowmeHnT umnynbsca tena. MoMmenT uaepunu. Teopema IlteiHepa.
Kunernueckas sHeprus Bpalaromerocs TBEPAOTO Tea.
I'upockonmyeckue cuibl. [ MPOCKONBI U X IPUMEHEHNE B TEXHHKE.

OO6mue cBoicTBa XUAKOCTEH U Ta30B. CTallOHApHOE TECYCHHE UACANTbHOU >KUJIKOCTH.
YpaBuenue bepryim.

NneanpHO ynpyroe Teno. Ypyrue HanpspKeHus U aedopmariuu.
3akoH ['yka. Moayns FOHra.

Kunemarnueckoe omnmcaHue [OBWKEHUS KUIKOCTA. Bekropueie mnons. Ilotok wu
UHUPKYJISLINS BEKTOPHOTO MOJISL.

VYpaBHeHUs IBUKEHUS U PABHOBECHUS KUJKOCTH.
DHeprus ynpyrux jaegopMaiiuii TBepJoro Tena.

[IpyHUMIT OTHOCUTENBHOCTM M 1peoOpa3zoBaHusa ['amunes. HewHBapuaHTHOCTH
AJIEKTPOMArHUTHBIX SIBJICHUI OTHOCUTENBHO MpeoOpa3zoBanuil [anumnes.

[TocTynatel cnenuaibHOM TEOPUHM OTHOCUTENIBHOCTH OMWHIITeHHA. OTHOCHUTEIBHOCTh
OJIHOBPEMEHHOCTH U MpeoOpazoBanus JlopeHna.

HapaI[OKCI)I peHHTHBHCTCKOﬁ KHMHCMATHUKN: COKpAIICHUC NJIMHBI U 3aMCAJICHUC BPCMCHU
B IBMKYIIUXCA CUCTCMAX OTCUCTA.

PenstuBucrcknii umirysibc. B3anMOCBSI3b MacChl U 3HEPTUM B CHEUHAIBHOM TEOPUH
OTHOCHUTEIBHOCTHA DUHIIITEHHA.

CnenuanbHON TEOPUU OTHOCUTEIBHOCTH DWHILITEWHA U SIAEpHAs YHEPTETUKA.
[IpeoOpa3zoBaHre CKOPOCTEH B PEIMATUBUCTCKON KHHEMATHKE.
CoxpaHeHue pensiTUBUCTCKOTO UMITYJIbCa. PENsTUBUCTCKAs DHEPTUS.

TepmoauHamMuueckoe paBHOBecue M Temneparypa. HyneBoe Hadano TepMOAMHAMUKH.
OMIMpuyuecKasl TeMIeparypHas LIKaia.

KBa3zucraruueckue mpoiecchl. YpaBHEHUE COCTOSIHUS B TEPMOJUHAMHUKE.
OO6patumble u HeoOpaTUMBbIe npoliecchl. [lepBoe HaUano TepMOAMHAMUKH.
TerutoemkocTs. YpaBHeHue Maiiepa.

N3oxopuyeckuii, n300apuyuecKuii, HU30TEPMHUYCCKUM, aquadaTHYECKUN TMpOIECChl B
UJIcaJbHbIX Ta3ax.

[IpeoOpazoBanue TEIIOTH B MexaHndeckyto padoty. [{ukin KapHo u ero koagduniment
MOJIE3HOTO JIEUCTBUSI.

OHTponus.
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45.

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

54.
55.

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

62.

63.
64.

65.
66.

67.
68.

69.
70.
71.

CBsi3p TEIJIOEMKOCTH HJCAJIBHOTO Tra3a C YHUCIOM CTENeHell CBOOOABI MOJIEKYII.
ITonuTponuyecknii MpoLEecC U €ro YaCTHBIE CIIyYau.

TepmoanHaMuUYecKue NOTEHINUAIIBI M YCIIOBUS paBHOBecHs. Da30BbIe MPEBPAILICHHUS.
VYpasuenue Knaneripona — Knaysuyca.

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

Dddexr Ixoyns — Tomcona.

Kitaccuueckast Teopust TEIIIOEMKOCTH TBEPABIX Tell. 3akoH [{rosonra u I1Tu.
JlaBiieHHE ra3a ¢ TOYKU 3pEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.
TemmoeMKOCTh U YMCIIO CTENEHEH CBOOOIBI MOJIEKYJI ra3a.

PacnpeneneHHe Makcaenna L MOAYJIIA U HpOGKHI/Iﬁ CKOpPOCTH MOJICKYJI UACAJIBHOI'O
rasa. 9KCH€pI/IM€HTaJIBHOC 000CHOBaHHE pacipcaciacHus Makcaera.

Pacnipenenenne bonbiimana u 6apomerpudeckas popmyiia.

BI)IBO,ZI pacnpeneneHHﬁ Makcaeiia u BOHBHMaHa N3 YCJIOBHA PAaBHOBCCHOT'O XdpaKTCpa
ABHIKCHUA MOJICKYII.

Haunbounee BeposiTHas!, CpeliHAS U CPEAHEKBAIpaTUUHAS] CKOPOCTH.
Onpenenenue yucna ABoraapo metosioM [leppena.

SBnenus nepenoca. Auddysus, TemaonpoBOAHOCTb, BHYTPEHHEE TPEHUE.
bpoyHOBCKOE nBUXKEHHUE.

Yuciio CTONTKHOBEHHM U JIJIMHA CBOOOAHOTO MpoOera MOJIeKYJI UealbHOTOo rasa.

OMmnupudeckue ypaBHeHus mnepeHoca: ®Puka, Dypre u Hprorona. Pemakcauus x
COCTOSIHUIO PaBHOBECHSI.

OTKpbIThIE JUCCUNIATUBHBIE cUCTEeMBbl. CamoopraHu3aius B OTKPBITBIX CUCTEMAX, POJIb
HEJIMHEMHOCTH.

Onykryauuu. budypkammm u katactpodsl.

WNnen cunepretuku. Ilpumepsl camMoopraHM3alvd B KUBOM M HEXKHBOM NPHUPOIE.
JInHaMU4YeCcKHil Xxaoc.

3akoH KYJ'IOHa. HaHp}I}KGHHOCTB N IMOTCHOHAII 3JICKTPOCTATUYCCKOT'O ITOJIA.

Teopema ["aycca B uHTerpanpHoi popMe U ee MpUMEHEHHE ISl pacyeTa AIEKTPUIECKUX
OJIEN.

Teopema I'aycca B auddepenunansaoit popme. JuBepreHinss BEKTOPHOTO MOJIA.

Teopema Crokca B uHTerpanbHoi u quddepennnansuoit popme. Lupkynsuus u potop
BEKTOPHOTO TOJIS.

VYpasuenus Ilyaccona u Jlamiaca ayis noreHmuana.
Teopema Upumoy.
PaBHoBecue 3aps0B B mpoBoAHMKE. 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 CUJIOBBIE JIMHUU 3JIEKTPOCTATUYECKOIO TOJIs
MEXAY NPOBOJHUKAMH.

DnekTpocTaThyecKas 3aluTa.
EMKOCTh TPOBOTHMKOB U KOHAEHCATOPOB. DHEPIHsl 3apsHKEHHOTO KOHJIEHCATOpa.

9HCpFPI}I BBaHMOHCﬁCTBHH QJICKTPUYCCKUX 3apAd0B. 9HCpI‘I/IH CUCTCMBbI 3apsAKCHHBIX
IMPOBOJHHKOB.

OObemMHas IVIOTHOCTh SHEPTUU JIEKTPOCTATUUECKOTO TOJIA.
DJEKTPUUYECKOE 10JIe JUNOJIs. J[UITOJIb BO BHEIIHEM MIEKTPUYECKOM IIOJIE.

[Monspuzamust auAIeKTPUKOB. OpUEHTAIMOHHBIA H Je()OPMAlIMOHHBIA MEXaHU3MBI
MOJISIPU3ALIN Y.

BekTop 31eKTpUYECKOro CMEMIEHUS (3JEKTPUUECKON UHAYKIUH).

I[I/IE)JIGKTpI/I‘IeCKa}I IMPOHNUIIACMOCTL BCHICCTBA. 9JI€KTpI/ILI€CKO€ mojic B OAHOPOIHOM
AUDJICKTPHKE.

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

BekTop monsipu3zanuu (MOJIIpU30BaHHOCTH) JUAJIEKTPUKA U €ro CBSI3h C OOBEMHOU U
MMOBEPXHOCTHOM INIOTHOCTBIO CBA3aHHBIX 3aPSI0B.

I[I/IBJIeKTpI/I‘IGCKaH BOCIIPUUMYHNBOCTD U JUIJICKTPHUUCCKAA IMPOHHULIACMOCTD. OObemMHas
IIJIOTHOCTD OHCPIrvu 3JICKTPHUICCKOTO ITIOJIA B JUIJICKTPUKE.

[ToaxroueHUe M OTKIIFOUYCHHE KOHIEHCATOPa OT UCTouHKKaA mocTosiHHoM D]IC.
Cura v TUIOTHOCTH TOKA. Y paBHEHHE HETIPEPHIBHOCTH TSI TNIOTHOCTH TOKA.
3akon Oma B uHTerpanbHoi u auddepeHiuansHon hopmax.

3akoH [{xoynsa — Jlenua.

3akoH Bunemana — @panua.

DNEKTPOABMKYIIAS CUJIa HICTOYHUKA TOKA.

[TpaBuna Kupxroda.

Kitaccuueckast Teopusi 3JIE€KTpONPOBOJHOCTA MeTaioB (teopust Upyne — Jlopenua),
YCJIOBHSI €€ MPUMEHUMOCTH U IPOTUBOPEUHSI C SKCIIEPUMEHTAILHBIMU PE3YJIbTATAMH.

MakcBennoBckas peslakcanus HEOJHOPOIHOCTH 3apsiia B MPOBOIHUKE.
DJIEKTPUUECKUM TOK B ra3ax U KUAKOCTSIX.

TepMOdneKTpOHHAS SMHUCCHSL.

KoHTaKTHBIE 3JIEKTPUYECKUE SABJICHUS.

MarautHoe B3aMMOAENCTBUE MOCTOSIHHBIX TOKOB. BEKTOp MAarHUTHOW MHAYKIIVH.
3akoH Ammnepa.

Cuna Jlopenna. /IBr>keHue 3aps10B B SJIEKTPUUECKUX U MATHUTHBIX TOJISX.
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.

TeopemMa o HUPKYJSALUKHU (3aKOH MOJTHOTO TOKA).

. MaraurtHoe mnose ABHOKYIICTOCA 3apsaa.
102.

[IoTok M HMPKYJISIUA MArHATHOTO TOJIA. /[MBEpreHnus m poTop BEKTOpAa MAarHUTHOU
MHIYKIUU.

JIBYDKEHHE 3apsSKCHHBIX YACTHIL B DJICKTPHUYECKUX U MATHUTHBIX TOJISIX.
Oddext Xommia u ero mpuMeHeHne.

MarsuTHOE I0JI€ U MarHUTHBIN I[HHOJ'II)HBIﬁ MOMCHT KPYI'OBOI'O TOKa. Hamarunuenue
MAar"oc€TuKoOB.

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

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

JlnaMarHeTHKH, TapaMarHeTHKU U (eppOMarHeTHKH.

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

OObemMHas TUIOTHOCTh PHEPTUU MAarHUTHOIO TOJIS1 B BELIECTBE.

DOEHOMEHOIOTHS ANEKTPOMArHuTHOW uHAyKuu. [Ipasuio Jlenna.

VYpaBHEHUE ANEKTPOMArHUTHOM MHAYKINH. CaMOWHTyKITHSI.

NHIyKTUBHOCTD coOJieHOUJA. BKIIIOUYEHHE M OTKJIIOYEHUE KaTyIIKA OT HCTOYHUKA
noctostaaON DJIC.

DHeprust MarHUTHOTO TTOJIS.

®u3nKa 3IEKTPOMATHUTHON HHAYKIHUU.

Buxpesoe anektpuueckoe nosie. Tok cMenieHusl.

Cucrema ypaBHeHuM MakcBemia B HMHTETpaibHOW (opme U (PU3HUECKHI CMBICIT
BXOJSUIMX B HEC YPABHEHUM.

Cucrema ypaBuenuiit MakcBesuia B quddepeHnmnanbaoi hopme.

CxkansipHbIi ¥ BEKTOPHBINA MOTEHIMANBI 3JIEKTPOMAarHUTHOTO MOJIS.

Bonpocul k sx3ameny:

du3rKa B CUCTEME E€CTECTBEHHbIX HayK. OOmas CTpyKTypa M 3aJayd JUCLMILIAHBI
«Du3ukay. JKCIepUMEeHTaIbHas U TeopeTnueckas ¢pusnka. Ou3ndeckre BeITUYUHbI, UX
M3MEpEeHHEe U OlLleHKa norpemHocteil. Cuctembl equHull puznyeckux BennuuH. Kparkas
ucTOpHUs (PU3MYECKUX HAEH, KOHUENINI U OTKpHITUN. PU3MKa U HayYHO-TEXHUUYECKHI
mporpecc.

OCHOBHBIE KHHEMAaTUYECKNE XAPAKTEPUCTUKU KPUBOJIMHEWHOIO JBUKEHUSA: CKOPOCTh U
yckopeHue. HopMmaiibHOE 1M TaHreHUMaabHOE yCKOpeHHe. KuHeMarrka BpamaTesibHOIO
JBVKEHUS: YTIIOBask CKOPOCTh U YIIIOBOE YCKOPEHUE, UX CBSI3b C JIMHEMHOW CKOPOCTBIO U

YCKOPEHHEM.
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10.
11.

12.
13.
14.

15.
16.
17.

18.

19.

20.
21.

22.

IIpoctpanctBo u Bpems B MexaHuke Hproorona. Cuctemsl KOOpAuMHAaT M HX
npeoOpa3zoBanus. PU3HUECKUI CMBICT IPOU3BOJIHON U UHTErpaa.

I/IHCpHI/IaJ'IBHI)IC CHUCTCMBI OTCUCTA U HCpBBIﬁ 3akoH HproToHa.

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

3aKoH BCCMHUPHOI'O TATOTCHMS. Cuibl TPCHMUA.

HNHTerpupoBanne ypaBHEHUM [BWKECHHs, pPOJb HadalbHbIX ycnoBuu. LleHTp Macc
MEXaHUYECKOW CHCTEMBI, 3aKOH JBUKECHHUS LIEHTpa Macc.

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

MomeHT HUMITYJIbCa MaTCpHaHBHOﬁ TOYKH U MEXAaHUYECKOM CHUCTEMbl. MOMEHT CHIIBL.
YPaBHCHI/IC MOMEHTOB. 3aKOH COXpaHCHHUA MOMCHTA NMITYJIbCa MEXaHUYECKOU CUCTEMBI.

JIBr>KeHuE B 10JI€ HEHTPaIbHBIX CUII. 3akoHbI Keruiepa.

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

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

OCHOBHOE YypaBHEHUME [IMHAMUKHM BpallaTEIbHOIO JABUIKEHHS TBEPIOTrO Tella C
3aKPEIUICHHOW OCBhIO BpallleHusa. MOMEHT uMmiyJibca Tena. MoMeHT naepuuu. Teopema
[ITennepa.

KuneTtndeckas 3HEprus Bpalaroerocs TBepAoro Tela.
I'mpockonmyeckue cuibl. [ MPOCKONBI U MX IPUMEHEHUE B TEXHHUKE.

OOmue cBoicTBa XKUAKOCTEH M razoB. CTallMOHAPHOE TEUYEHUE UJEAIBHON KHUJIKOCTH.
Ypasuenue bepryim.

WneansHo ympyroe Teno. Ympyrue HanpspkeHust U gedopmarnuu. 3akoH ['yka. Moayib
IOnra.

Kunemarnueckoe omnucaHue JBWKEHHUS JKUAKOCTU. BekropHsle mnond. Ilotok wu
LUAPKYJIALMSA BEKTOPHOTO MOJIA. Y paBHEHNUs IBHKEHUS U PAaBHOBECUS KUJIKOCTH.
OHeprus ynpyrux aedpopmanuii TBEpIOro Tea.

[IpyHIMIT OTHOCHUTENBHOCTH W TMpeoOpasoBanus [amunes. HewHBapHaHTHOCTD
AJIEKTPOMArHUTHBIX SIBJICHUIA OTHOCUTENBHO NpeoOpa3zoBanuil [anumnes.

[Toctynarsl crienManbHOW TEOPUHU OTHOCUTENIBHOCTH JDWHIITEWHA. OTHOCHUTEIBHOCTH
OJTHOBpEMEHHOCTH u mnpeoOpazoBanust Jlopenma. [lapagokcbl pensiTUBUCTCKOM
KMHEMATHKN: COKpAIIEHUE JUIMHBI U 3aMEIJICHHE BPEMEHHM B JBWKYLIUMXCS CHCTEMAaxX
OTCYerTa.
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33.

34.

35.

36.

37.

38.
39.

40.

41.

PenstuBucTckuii ummynbc. B3auMOCBsI3p Macchl M SHEPruu B CIIELUAIBHOW TEOPHUU
OTHOCUTEIBHOCTH DiHIITEHHA. CrielMaIbHONM TEOPUU OTHOCUTENBHOCTH DWHILITEHHA U
AJIepHasl YHEPreTUKa.

[IpeoOpazoBanue ckopocTeidi B  pensTUBUCTCKOM  kuHemaTuke. CoxpaHeHue
PEISATUBUCTCKOIO UMITYJIbCa. PelsITUBUCTCKASI SHEPTHSL.

TepmoaunamMuueckoe paBHOBecHe W Temneparypa. HyneBoe Hadamo TepMOAMHAMUKHU.
OMnupuyeckas TemneparypHas mkajga. KBazucTaTMuecKue NpoLEcChl. Y paBHEHUE
COCTOSIHHSI B TEPMOJMHAMUKE.

OO6paTtuMeble U HeoOpaTuMble npoiiecchl. [lepBoe Havaio TEPMOAMHAMUKH.

TennoeMKoCTb. YpaBHeHnE Maiiepa. N3oxopuueckuid, n300aprUUYeCKui,
M30TEPMUYECKUMN, anadaTHUECKUI MPOLECCHl B UI€AJIbHBIX ra3ax.

[IpeoOpa3oBanue TEmIOTH B MexaHu4yecKyto padoty. Llukn Kapuo u ero koadpduiuent
IIOJIE3HOTO IEUCTBUS. DHTPOIIHSL.

CBsi3p TEIJIOEMKOCTH HJCAJIBHOTO TIa3a C YHUCIOM CTENEeHEeH CBOOOABI MOJIEKYI.
[TonuTponuuecknii MpoLEece U €ro YaCTHLIE CIIyYau.

TepMmoauHaMuyeckue MOTEHIMANbl U yCioBHs paBHOBecus. da3oBbie mpeBpalieHusl.
Ypasuenune Knanelipona — Knaysuyca.

Peanvubie raspl. YpaBHenue Ban-gep-Baanbca. Kputudeckas wuzotepma. Iddext
Jxoynsa — Tomcona.

Knaccuueckas Teopusi TEIIOEMKOCTH TBEPABIX TeJl. 3akoH lrosonra u IITu.

JlaBieHune rasa ¢ TOYKU 3PEHUS MOJIEKYJISIPHO-KUHETUUECKOU TEOPUHU. TEIIOEMKOCTh U
YHCJIO CTENEeHEH CBOOO bl MOJIEKYJI ra3a.

Pacnpenenenne MakcBemia Uit MOy M NPOEKUMHA CKOPOCTH MOJIEKYJ HIEAIBHOIO
raza. DKCcIiepuMeHTaIbHOEe 000CHOBAHME pacnpeaeneHus: Makcsea.

Pacnipenenenne bonbumana u Oapomerpuueckas ¢opmyna. BwiBon pacnpeneneHuit
Makcsemia u bonbsiiMaHa U3 yCIOBHsI pPABHOBECHOTO XapaKTepa JIBUKCHHS MOJIEKYIL.

Haubonee BeposiTHasi, CpeiHAS U CpeAHEKBaApaTudIHas ckopoctu. OmpeneneHre yuciia
ABoraapo metogom Ileppena.

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

Uucno CTOTKHOBEHUH U JyIMHA CBOOOHOTO TIpo0era MOJIEKyJI UAealbHOTO ra3a.

OMmnupudeckne ypaBHeHus mnepeHoca: Puka, Pypse u HbroroHa. Pemakcauus k
COCTOSIHUIO PABHOBECHS.

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

Nnen cunepreruxku. Ilpumepsl camoopraHuszani B JKMBOM M HEXUBOU NPUPOJE.
JInHaMHU4ecKum xaoc.
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57.
58.

59.
60.
61.
62.

63.

3akoH Kynona. HanpskeHHOCTh M MOTEHLMAN 3JEKTpocTaTHUecKoro mnojis. Teopema
["aycca B uHTErpanpHO opme 1 ee mpuMEHEHHE JIJIsl paciyeTa MIEKTPUIECKUX MOJIEH.

Teopema I"aycca B nudpepennnansuoit popme. luBepreHiyss BEKTOPHOTO MOJISI.

Teopema Crokca B uHTETrpanbHOU U quddepennnansaoit popme. [upkymnsanus u poTop
BEKTOPHOTO TIOJIS.

Ypasuenus Ilyaccona u Jlannaca mist morenuuana. Teopema UpHioy.
PaBHOBecue 3aps0B B npoBoAHMKE. OCHOBHAs 3a/1a4a AJIEKTPOCTATUKH POBOJIHHUKOB.

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

EMKoCTh IMPOBOAHUKOB 1 KOHACHCATOPOB. 9H€pI‘I/IH 3aPAKCHHOI'O KOHACHCATOPA.

3HepFI/I$I BSaHMOHeﬁCTBHﬂ QJICKTPUYCCKHUX 3apsiaoB. 3Hepr1/m CUCTCMbI 3apPsS’KCHHBIX
IMPOBOIHHUKOB. O0BeMHas NJI0THOCTh OHCPI'MU IJICKTPOCTATUICCKOI'O I10JIA.

SHCKTpI/I‘{eCKOG ITOJIC AHITOJIA. I[I/IHOJIB BO BHCIITHEM JJICKTPHUYCCKOM I10JIC.

[Monspuzanust audaeKTpUKOB. OpHUEHTAMOHHBIM M J1e()OpPMALIMOHHBIA MEXaHU3MBI
noJisipu3alu. Bektop anekTpuyeckoro cMenieHus (3JeKTpUIecKol HHIYKIUN).

JuaiiekTpuyeckas NPOHUUIAEMOCTh BELIECTBA. JIEKTPUYECKOE II0JIE B OAHOPOJIHOM
OUBJICKTpUKE. Pa3noKeHne moJisi CUCTEMBI JIEKTPUUECKHUX 3aPSAJI0OB MO MYJIbTHIIONSM.
JIATIOJIBHBINT MOMEHT CUCTEMBI 3apPSIA0B.

Bekrop momnsipuzanuu (MoJispu30BaHHOCTH) JUAJIEKTPUKA U €ro CBsI3b C OOBEMHON U
MOBEPXHOCTHOM MIOTHOCTBIO CBA3AHHBIX 3apA0B. JManeKkTpuyeckas BOCIPUUMYUBOCTh
U JUDJICKTpUYEcKasl MpOHUIaeMocTh. OObEeMHAs TIOTHOCTh SHEPTUH DJICKTPUICCKOTO
MOJISl B IUBJIEKTPUKE.

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

Cuia ¥ IJIOTHOCTH TOKA. Y paBHEHHE HENIPEPBIBHOCTH IS IFIOTHOCTH TOKA. 3akoH Oma B
MHTETpabHON 1 quddepeHnansHon Gopmax.

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

Kitaccuueckast Teopusi 3JIEKTpONPOBOJHOCTA MeTamioB (teopusi Upyne — Jlopenua),
YCIIOBHS €€ MPUMEHUMOCTH U IPOTUBOPEYUS C IKCIIEPUMEHTAIbHBIMU PE3YJIbTATAMH.

MakcBeoBcKas penakcaiusi HEOJHOPOAHOCTH 3apsijia B IPOBOIHUKE.
DNEeKTPUYECKUN TOK B Ta3ax U KUIKOCTSX.
TepmonnexTponHas amuccusi. KOHTaKTHbIE 3JIEKTPUUYECKUE SIBIICHUS.

MarauTHoe B3auMOJEICTBUE TOCTOSIHHBIX TOKOB. BEKTOp MarHUTHOW MHIYKUWU. 3aKOH
Awmmnepa. Cuina Jlopenua. J[Bm>keHHE 3apsiioB B dJIEKTPUYECKUX U MATHUTHBIX MOJIAX.

MarnutHoe mnone aBuwxyierocsa 3apsaa. [IoTok u mupKyasauus MarHUTHOTO ITOJIS.
JluBepreHnys U poTop BEKTOpa MarHUTHOM MHAYKUUU. J[BMKEHHE 3apsKEHHBIX YaCTHLL
B DJIEKTPUYECKUX U MArHUTHBIX MOJIAX.
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65.
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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 KpyroBoro toka. Hamarmuuenwue
MAarHeTukoB. HanpskeHHOCTh MarHMTHOrO 1OJsA. MarHuTHas MPOHULIAEMOCTD.
Knaccudukanus MaraeTukos.

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

['paHuyHbIE YCTIOBUS HA TOBEPXHOCTH pa3fiena IByX MarHeTUKOB. OObeMHas MIIOTHOCTh
SHEPrUy MarHUTHOIO IOJIS1 B BEUIECTBE.

DEHOMEHOJIOTHSL  NEKTpOMarHuTHOM uHAYKuuu. IIpaBumo Jlennma.  YpaBHeHwue
ANEKTPOMATHUTHON MHAYKIMH. CaMOMHAYKIIHS.

NHIyKTUBHOCTD coJeHOMAA. BKIIOUEHHE W OTKIIOYEHHE KaTyIIKA OT HCTOYHUKA
noctostHHoM DJ[C. DHeprusi MarHuTHOTO 1oJid. u3nka 3JIeKTPOMArHUTHOM UHAYKIIHH.
BuxpeBoe snektpuueckoe nosie. Tok cmemenusi. Cucrema ypaBHeHM MakcBeiia B
HMHTETpajabHON hopMe U GU3NUECKUN CMBICIT BXOSIINX B HEE YpaBHEHUMH.

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

NpeanbHpIli TapMOHUYECKUN OCUMIUIATOP. Y PAaBHEHHUE UJICATIBHOTO OCUMLIATOPA U €0
peuieHue. AMIUTUTYAa, YacToTa U ¢dasza kosedanus. [Ipumepsl kosie0aTeTbHBIX TBHKCHUN
pa3IMYHON PU3NUECKON TPUPOIBI.

CBoOosHble 3aTyxarollue KoJieOaHUs OCHWIUISITOpa C TMOTepsiMU. BbIHYXIIEHHbIE
konebanus. Cnoxenue konebanuii (ouenus, purypsl Jlnuccaxy). Paznoxkenune u cunre3
KoJieOaHUM, MMOHSITUE O CIIEKTpe KoJiebanuii. CBsi3aHHbBIE KOJIeOaHMSI.

KowmmnekcHas popma npeacraBieHus rapMOHHYECKUX Kojebanuii. BekTopHoe onucanue
cinoxeHuss KoneOanwii. HopmanbHbie MOJBI CBSI3aHHBIX  OCIUJUIATOPOB. Bpems
YCTaHOBJICHUSI BBIHYXJICHHBIX KOJIEOAHUI U €ro CBsI3b C JOOPOTHOCTHIO OCHUIUISITOPA.

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

VYropyrue BOJIHBI B razax >KMIKOCTSIX W TBeplbIX Tenax. Ilnockue m cdepuueckue
ANEKTPOMAarHuTHHIE BOJHBIL. [lossipu3anus BOJIH.

BonnoBoe ypaBHeHue B mpocTpaHcTBe. BonmHOBOM BekTOp. BonHOBOE ypaBHEHHE I
AJEKTPOMArHuTHOTO 1moJigt. OCHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

DHEPreTUYECKUe XapakTepUCTUKHU IEKTPOMarHuTHbIX BOJIH. BekTop [loliHTHHTA.

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

Nutepdepeniius B TOHKUX IUIeHKax. MHoromydeBas wunTepdeperius. OCHOBHOE
ypaBHeHUE HHTEpPEpeHIINH, POJb KOTEPEHTHOCTH. BpemenHas (TpojoJiibHas)
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92.

93.

94.

95.

96.
97.

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

[Mpunmun Troiirenca — @penens. JAudpakuus dpeHens Ha MPOCTEUIINX Mperpajax.
Hudpakuus Opaynrodepa. Judpakimonnas penieTka Kak CeKTpaibHbIi Mpuoop.

[TonsiTe o ronorpaduyeckoM METOJIE€ MOTYYEHHs] U BOCCTAHOBIICHUS HM300paKeHUH.
I'osmorpammer Jlevita — Yiarauekca, JleHucroka.

Meton 30H O@penens. AMIUIMTYIHBIE W (a30Bble 30HHBIC IUTACTUHKH @DpeHens.
Hudpakiuss Dpaynrodpepa nHa wmenu. Judpakuums HA MHOTHX OECHOPSIOUHO
pacmojoKEeHHBIX Iperpajgax. Pazpemaromas crnocoOHOCTh TUGPAKIUOHHON PEIIECTKH.
Hudpakuust bparra.

Popma U CTENEHb MOJAPU3ALMU MOHOXpOMAaTHYECKHX BOJH. Ilonmydenue u aHanus
JIMHEUHO-TIOJIAPU30BAHHOTO CBeTa. JIMHelWHoe aByiydenpenomiieHue. I[IpoxoxaeHue
CBETa uepe3 JIMHEHbIe (ha30BbIe IACTUHKY. VICKyCcCTBEHHAs ONTUYECKAas aHU30TPOIIHS.
®dortoynpyrocts. [upkynspHas ¢das3oBas aHU3OTPONHUS. JIEKTPOONTHUYECKUE U
MarHutoonTuyeckue 3¢ EeKThI.

OTpaxeHue U NpesioMIIEHUE CBETa HA TPAHUIIE pa3ziesia JBYX JIUAJIECKTPUKOB. DOpMYIIbI
Openeis. [lonHoe OTpakeHUe U ero NPUMEHEHHUE B TEXHUKE. BOITHOBOBI K CBETOBOJIBI.
bprocrepoBckoe oTpaxeHue.

DeHOMEHOJIOTUS TIOTJIOLIEHUST W JUCIEpCUM cBeTa. Mozenb cpeapl ¢ AUCIEPCHUEN.
dazoBas U rpynmnoBas CKOpoCTh BOJIHbI. HopmanbHast 1 aHOMabHAas AUCTIEPCUSL.
Henunelino-ontuueckue 3¢dexTol: camopoKycupoBKa CBeTa, I'eHEpalus TapMOHHK,
MapamMeTPUUECKUE MPOLIECCHI, BBIHYKJICHHOE PACCEsIHUE.

N3nyuenne Harpetbix Ted. CHEKTpaldbHbIE XapaKTEPUCTUKU TEIJIOBOTO H3IYUYCHHUS.
3akonsl Kupxroda, Credana — bonsiimana u Buna.

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

I'mnoreza Ilmanka. KBaHTOBOe 0OBSICHEHHE 3aKOHOB TEIUIOBOIO  HM3JIyUYCHHS.
KopnyckyisipHO-BOTHOBOM Ayain3M CBETA.

dororddext u r3pdext Komnrona. YpaBuenne Diinmreitna s hotoddpdexra. OnpiT
bore.

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

OMIUpPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX croekTpax. @opmyna banbmepa.
Jluneituarpie criekTpbl aTOMOB. KoMOMHaIMOHHBIN NpUHIUTI PuTia.

I'mnotesa ne bpoiinsa. OnbiTe JPBuccona u Ixxepmepa. Judpakmus MUKpPOYACTHII.

[Ipunimn HeomnpeneneHHocTu [elizenOepra. BomHoBast QyHKIMS, €€ CTaTUCTUYECKUIM
CMBICJI ¥ YCIIOBUSA, KOTOPBIM OHA JIOJKHA YAOBIETBOPATD.
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VYpasuenue Illpenunrepa. KBaHtoBasi yacTuiia B OJHOMEPHOM MOTECHIMAIBHOU SIME.
OmHOMEpHBIN MOTEHITUATBHBIN TOPOT U 0aphep. COCTOSTHNE MUKPOYACTHUITHI B KBAHTOBOM
MexaHUKe. [IoHATHE 0 BBIPOKIAECHUN IHEPIETUUECKUX YPOBHEM.

IMapmonnueckuit ocumuisitop. @oHonsl. CtauroHapHoe ypaBHeHue Illpeaunrepa s
atoma Bojopoaa. BonmHoBeie (yHKIMM W KBaHTOBbIe uucia. [IpaBuma otbopa s
KBAaHTOBBIX IIEPEXOJIOB.

Omnpwit lltepna u I'epnaxa. Dpdexr 3eemana. lllupuna cnexkTpadbHBIX JUHHUNA aToMa
BOZIOpPOJIA.
CoOCTBEHHBINT MEXaHMYECKUH M MAarHUTHBI MOMEHTHI 3JeKTpoHa B atome. CruH-
opbutansHOoe B3aumojeiicTBue. CTpoeHHME aToMOB M IEpUOJIUYEcKass CHCTeMa
xumuueckux d3ieMeHToB J[.M. MenneneeBa. I[lopsamok 3amonHeHus 3IEKTPOHHBIX
000JI0YEK.

CnoHTaHHOE M MHAYLIMPOBAHHOE M3iIyueHue. MIHBepCcHOE 3acelieHe ypOBHEN AKTUBHOM
cpenbl. OCHOBHBIE KOMIIOHEHTHI JIa3epa. Y CIIOBUE YCUIICHUS U T€HEpaLluU CBETA.

OcobeHHOCTH Jla3epHOTro H3iMydeHUs. OCHOBHBIE THUIIBI Ja3€pOB U UX MPUMEHEHUE.
MogoBass CTpPyKTypa ONTHYECKHX pe30HATOpoB. CHEKTpajbHBIA COCTAB H3ITYUYCHUS
na3zepoB. KorepeHTHOCTb JIa3epHOT0 U3IIyYEeHHUS.

KBaHTOBBIE CCTEMBI U3 OAUHAKOBBIX YaCTUIL. [[pUHIUIT TOKAECTBEHHOCTH OJJMHAKOBBIX
MUKpodacTul]. CHMMETPUYHBIE U AHTHCUMMETPHUYHBIE COCTOSHUSI (BOJTHOBBIE ()yHKIIUN)
TOKJICCTBEHHBIX MUKPOYACTHII.

bozonsl u pepmuonst. [Mpunmun Ilaynu. KBaHTOBBIE cTaTHCTUUYECKHE pacHpeneIcHus
boze — Oitnmreiina 1 ®epmu — Jupaka. [I10THOCTh 4YMClia KBAHTOBBIX COCTOSIHUIA.
Oueprust Depmu.

JIBUKEHUE 3IEKTPOHOB B EPUOAUYECKOM T0Jie KpucTaiuia. CTpyKTypa 30H B MeTaJljlax,
NOJIyIPOBOJHUKAX U AUAJIEKTpUKaX. [[poBOIMMOCTh METaIIOB.

CoOcTBeHHass U TMpPUMECHAas MPOBOJUMOCTH IMOJYIIPOBOJHUKOB. YpoBeHb Depmu B
YUCTBIX U MPUMECHBIX MOJYIIPOBOJHUKAX. TemeparypHas 3aBUCUMOCTb IPOBOJAUMOCTH
IIOJTYTIPOBOJHUKOB.

@DOTOMPOBOIMMOCTL  MOJTYNPOBOAHUKOB. [Iporiecchl reHepanuu W peKOMOMHAIIUN
HocuTenel 3apsana. Dddext Xomia B MeTajIaX U MOJIYIMPOBOIHUKAX.

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

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

JlerexTrpoBaHue SIAECPHBIX U3IIyUYeHUH. [IOHATHE O JO3UMETPUHU U 3aILUTE.
CnuH 1 MarHUTHBIA MOMEHT siipa. CBOMCTBa 1 OOMEHHBIN XapaKTep SAEPHBIX CHUJL.

EcrecTBeHHass M MCKYCCTBEHHAas pPaAWOAKTUBHOCTb. VICTOYHHMKHM paguOaKTUBHBIX
U3JIydYeHUur. Paanon3oTonHeii aHams.
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114. 3aKoHbl COXpaHEHUS] B SIAEPHBIX PEAKUMSAX. DKCIEPUMEHTAIBHBIE METOJbI SIACPHOMN
Gu3uKy.

115. ®yHnaMeHTanbHble B3aMMOJCHCTBUS W OCHOBHBIE KJIACChl AJIEMEHTApHBIX YaCTHII.
Yactuipl 1 antuyacTuilbl. JlenTonsl U anponsl. KBapku.

116. Dnekrpocnaboe B3aumojeiictBue. CraHmapTHass MOJENb 3JIEMEHTAPHBIX YaCTHII.
[Tpobnema oObeauHeHNs QyHIAMEHTATBHBIX B3aMMOICHCTBHIA.

117. OcoOGeHHOCTH KJIACCUYECKOM, HEKJIACCMYECKOW U IOCTHEKJIACCUYECKOW (DHU3HKH.
MeTomonorus COBpeMEHHBIX HAyYHO-HCCIISIOBATENHCKUX MPOTPaMM B 00J1acTH (DU3HKHU.

118. OcHOBHBIE TOCTHXKEHUSI U IpoOJieMbl cyObsanepHON (u3uku. IlonbITku oObennHEHUs
byHIaMEHTAIBHBIX B3aMMOJCUCTBUM U co3aaHusi «reopuu Bcero» (Theory of
Everything).

119. CoBpeMeHHBIE KOCMOJIOTUYECKHE TpeAcTaBieHusd. JIOCTIKEHHUS HaOI01aTelIbHON
actpoHoMuu. TeopeTndyeckre KOCMOJIOTMYECKUE MOAEIIA. AHTPOIHBINA TPHHLIMII.

120. PeBONIOLIMOHHBIE M3MEHEHUS B TEXHUKE M TEXHOJOTMSIX KakK CJEICTBUE HAy4YHBIX
JOCTHKEeHU B obOnactu ¢usuku. Pusznueckas KapTUHa MHpa Kak Quiocodcekas
kareropus. [lapagurma HeroToHa 1 9BOIIOLIMOHHAS NTapagurma.

Ilpaxkmuueckue 3a0anus 0,11 nPo6edeHUs IK3AMEHA:

3adaua 1. PaccTosHue Mexay IByMsi cTaHmusmu merpornonuteHa [ = 1,5 kM. Ilepyro
IIOJIOBUHY 3TOI'0 PACCTOSIHMS MOE3]1 IPOXOJAUT PABHOYCKOPEHHO, BTOPYIO — PABHO3AMEIJIEHHO
C TEM e M0 MOJYJI0 yCKOpeHHeM. MakcuMalnbHas CKopocTh moe3na v = 50 kM /4. Haiitu
YCKOpPEHHE a U BpeMs t JBHUXKEHUS M0€3/1a MEXIY CTaHLUSIMH.

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

3adaua 3. K Hutn noasemieHa rups. Eciu MogHUMATh TUPIO C YCKOPEHHEM d; = 2 M/c?,
TO cuja HaTsHKeHUs HUTU T; OyZeT BIBOE MEHbIIE TOM CHIIbl HATSKEHUS T,, MPU KOTOPOU
HUTh paspbiBaeTcs. C KakUM YCKOPEHHEM d, HaJA0 MOAHUMATh THUPIO, YTOObl HUTH
paszopBayiach?

3adaua 4. Teno CKOIB3UT TIO HAKIOHHOW TUIOCKOCTH, COCTaBIISIONICH ¢ TOPU30HTOM YTOJI
a = 45°. Ilpoiins nyt s = 36,4 cMm, Telo mpuodperaer ckopocth v = 2 M/c. Haiitu

Kod(ppunreHT TpeHus k Tena o MIOCKOCTh.

3adaua 5. Baron maccoii m = 20 T, 1BUrasich paBHO3aMEJIEHHO C Ha4aJIbHOW CKOPOCTHIO
Vo = 54 KM/4 , mnon jedctBueM cuibl Tpenus Fr, = 6 KH uepe3 HekoTopoe BpeMms
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octanaBnuBaeTcsi. Halitu paboTy A cui TpeHus U pacCTOSTHUE S, KOTOPOE BaroH MpouaeT o
OCTAHOBKH.

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

3aoaua 7. Kakoil mpogobKUTEIBHOCTH T JAOJIKHBI ObLITH OBl OBITH CYTKH Ha 3emile, YTOOBI
TeJia Ha YKBATOPE HE UMEIN Beca?

3adaua 8. CtanpHOW KaHAT, MOTYIIMW BBIAEP)KATh BEC HEMOABMKHOW KaOWHBI JIH]TAa,
umeeT nuametp 9 Mm. Kakoil guamerp NODKEH MMETh KaHAT, eclid KaOMHa JU(Ta MOXKET
UMETh yCKOpeHue 10 8g°?

3adaua 9. MaxoBUK, MOMEHT MHEPLMH KOTOPOro /| = 63,6 KI - M2, BpaIaeTcs ¢ yrioBoi
cKopocThio W = 31,4 pajg/c. HaliTu MOMEHT cuil TOpMOXKeHUs: M, o 1eMCTBUEM KOTOPOTO
MAaxOBHUK OCTaHaBIMBAeTCA uepe3 Bpems t = 20 ¢. MaxoBHK CUATATh OAHOPOJIHBIM AUCKOM.

3aoaua 10. Haiitu maccy m BO3/ayxa, 3alOJHSIONIETO ayAUTOPUIO BBHICOTOM h = 5M
momansio noiaa S = 200 m2. Jlasnenue Bozayxa p = 100 klla, TeMnepaTypa NoMeIeHuUs
t = 17 °C. Momsiprast macca Bo3ayxa | = 0,029 kr/MoJib.

3aoaua 11. B cocyae oobemoM V = 2 1 HaxoasTcsa Macca my; = 6 T' YIJICKUCIIOTO ra3a
(CO,) u macca m, 3akucu a3ora (N,0) npu temneparype t = 127 °C. Haiitu gaBnenue p
CMECH B COCY/IE.

3adaua 12. B 3akpbiToM cocyae oobemMoMm V = 10 g1 HaxonuTcs BO3AYX MpPH JaBICHUU
p = 0,1 MIla. Kakoe koimM4ecTBO TEIUIOTHl () HAI0 COOOIIUTH BO3AYXY, YTOOBI MOBBICUTH
JaBJICHHUE B COCyJie B 5 paz?

3aoaua 13. Ha xakoil BeicOTe h naBieHue BO3ayxa cocTaBisieT 75 % oT maBieHus Ha
ypoBHE Mopsi? TemnepaTypy Bo3ayXa CUuTaTh NOCTOSIHHOM U paBHo# t = 0 °C.

3aoaua 14. UneanbHas TeruioBas malimHa, padoraromias no nukiay KapHo, coBepiaer 3a
oquH 1Wka padory A = 2,94 k/bk u oTAaeT 3a OAMH IUKJI XOJOAWIBHUKY KOJIHMYECTBO
ternoTel @, = 13,4 x/[>. Haittu KIIJI n nukna.

3aoaua 15. Kakas yacth TEIUIOTHI mapooOpa3zoBaHus BoAbl mpu Temiieparype t = 100 °C
UJIET Ha YBEJIMYECHUE BHYTPEHHEN YHEPTUHN CUCTEMBI?

3aoaua 16. Haiitu xo3ddurnment nuddy3uu D u BSI3KOCTH 1 BO3AyXa MPHU JaBICHUU
p = 101,3 klla u remneparype t = 10 °C. lnameTp Monexys Bo3ayxa o = 0,3 HM.
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3aoaua 17. KakuM J0JDKEH OBITh MpeAeNbHbIA AuamMeTp d CTadbHOTO TpOoca, YTOObI OH
BbIAEpKan Harpy3ky F = 9,8 kH?

3aoaua 18. HalTu HaNpsHKeHHOCTh E  3JeKTpUueckoro mojis B TOYKe, JIeKalen
IIOCepeIMHE MEXAY TOYEYHbIMHU 3apsnamMu q; = — 8 HKun m g, = — 6 HKi. Paccrosaue
Mexnay 3apsaaamu 7 = 10 cm; € = 1.

3adaua 19. JIBa mapuka OJMHAKOBBIX pajilyca U MacChl IOJIBELIEHbI HA HUTSIX OAMHAKOBON
JUIMHBI TaK, YTO X MMOBEPXHOCTHU conpukacaroTcs. [locne cooOuienus mapukam 3apsiaa qo =
0,4 MKKJ1 OHM OTTOJIKHYJIMCH IpYyT OT ApyTa ¥ pa3ounummch Ha yros a = 60°. Hantu maccy m
Ka)K10r0 IIapuKa, €CJIM PACCTOSTHUE OT LIEHTpa IIapuKa 10 Touku nojaseca [ = 20 cm.

3aoaua 20. Jlpa mapuka c 3apsgamu q; = 6,66 HKi1 u q, = 13,33 HKn HaxoasTcs Ha
paccrosaun 1; = 40 cM. Kakyio paboty A Hauo cOBEpIIUThb, YTOOBI CONM3UTH UX JO
pacctosHus 1, = 25 cm?

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

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

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

3aoaua 24. Tox I = 20 A, npoTekas IO KOJbIy U3 MEIHOW MPOBOJIOKH CEYCHUEM S =
1,0 MM?, co3naer B IIEHTPE KOJIbIIAa HAMPSHKEHHOCTh MarHuTHOro nosist H = 178 A/m. Kakas
pa3HOCTh MOTeHIMANOB U MpUIIoKeHa K KOHIIAM MPOBOJIOKH, 00pa3yoIIei KOJIbII0?

3aoaua 25. 3apsikeHHash 4acTUIA JIBJKETCS B MAarHUTHOM II0JI€ MO OKPY>KHOCTH CO
ckopocTeio ¥ = 10° M/c. Unaykuus marautHOro nons B = 0,3 Ta1. Pamuyc OKpy:XHOCTH
R = 4 cM. Haiitu 3apsii ¢ 4acTulibl, €CJIM U3BECTHO, UTO €€ d3Heprust W = 12 k3B.

3adaua 26. Vimeetcs COJICGHOU C JKETE3HBIM CepACYHUKOM anuHou [ = 50 cM, miomaasio

nornepeyHoro ceuenust S = 10 cM? u unciaoM ButkoB N = 1000. Haiitu WHIYKTUBHOCTH L
9TOTr0 COJICHOM/Ia, €CJIM IT0 0OMOTKE cojeHouaa TedeT Tok I = 0,1 A.
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3aoaua 27. Karynika umeeT HHAYKTUBHOCTh L = 0,2 I'H u conpotuBienue R = 1,64 Owm.
Bo ckonbko pa3 ymeHbIIMTCA TOK B KaTyuike uepe3 Bpems t = 0,05 ¢ mocine toro, kak 9/1C
BBIKJIFOYEHA U KaTYIIIKa 3aMKHYTa HAKOPOTKO?

3aoaua 28. Touka coBepiaeT rapmoHudeckoe kosiedbanue. I[lepuon xonebanuit T = 2 c,
ammuintyna A = 50 MM, nHauvanbHas ¢aza ¢ = 0. HaiiTu ckopocTh vV TOYKM B MOMEHT
BPEMEHH, KOI'/1a CMEIIEHNUE TOYKHU OT MOJIOKEHUS paBHOBECHS X = 25 MM.

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

3aoaua 30. KonebaTtenbHbIlt KOHTYP COCTOUT U3 KOHAEHcaTtopa eMKocThio C = 405 HO,
KATyIIKU ¢ MHAYKTUBHOCTBIO L = 10 MI'H u compotuBnenus R = 2 OM. Bo ckonbko pa3s
YMEHBILIUTCS Pa3HOCTh IOTEHIMAIOB Ha OOKJIaJKaX KOHAEHcaTopa 3a OJMH IEepHOJ
KoJIeOaHmit?

3aoaua 31. Omnpenenuth, HACKOJIBKO IIJIOCKOMApasUIeNibHAsl CTEKJISSHHAS TUIaCTUHKA
tonuHbl d = 10 cM cMemaeT B CTOPOHY Jyd CBETA, Maal0Inui Ha Hee 1o yraoMm ¢ = 70°.
[Tokazarens nmpenomienus crekiaa n = 1,5.

3a0aua 32. Haittu ¢dokycHOe paccTosiHuEe f  JBOSKOBBIMYKJIONM TOHKOM JIMH3BI,
OrpaHUYEHHOU C(epuyEeCKUMH MOBEPXHOCTAMH C paauycamu R; = 25MM u R, = 40 Mm;
[OKa3aTelb MPEJIOMIICHUS CTEKIa JUH3bl n = 1,5.

3aoaua 33. PaccTosinue oT 1laMnouku 710 skpaHa L = 50 cM. JIuH3a, moMeneHHas MexmIy
HUMH, JTa€T YeTKOe M300paKeHWE JaMIbl Ha dKpaHe MPHU JIBYX MOJIOKCHHSIX, PACCTOSHUE
Mexay KotopsiMu | = 10 cm. Haiitu hokycHOe paccTosiHiE [ JHH3BI.

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

3aoaua 35. Y cTaHoBKa 11 OTyyeHust KoJiell HbroToHa 0CBENIaeTCss MOHOXPOMATHUYECKUM
CBETOM, MAJAIOIIUM 10 HOPMaJIM K NOBEPXHOCTH IUIACTUHKU. Palinyc KpUBHU3HBI JIMH3bI R =
15 M. HaGmroienne BefeTcsi B OTPaXEHHOM cBeTe. PaccTosiHue Mexay MAThiM W JABaIIATh
OATBIM  CBEeTNIbIMKH  KosbllamMu  Hptorona [ =9 wvm. Haittu jgmwHY BONHBI A
MOHOXPOMAaTHUYECKOTO CBETA.

3aoaua 36. Haiitu HauOONBIIMN TOPSIIOK K CIIEKTpa JJIA KEeNTOW NuHUW Hatpus (A =
589 HM), ecniu mocTosiHHAS TU(PAKIUOHHON peleTKu d = 2 MKM.
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3aoaua 37. Haiitu Temniepatypy T mnedu, €Cu U3BECTHO, YTO M3IIYUYEHUE U3 OTBEPCTHUS B
Heilt womaapio S = 6,1 cM? umeer Momuocth N = 34,6 BT. W3nydenne cautaTh OJU3KUM K
U3JIYYEHHIO a0COJIFOTHO YEPHOTO TeJa.

3adaua 38. JInHa BOMHBI CBETa, COOTBETCTBYIOIIAs KpacHOU rpanuie ¢porodddexra, A
HEKOTOpOro Meramia A, = 275 HM. Haiitu paboty Beixoma A »3JIeKTpoHAa W3 MeETala,
MaKCUMAaJIbHYIO CKOPOCTb Vpax DJIEKTPOHOB, BBIPHIBAEMBIX U3 METAJlJIa CBETOM C JIJIMHOM
BOJIHBI A = 180 HM, U MaKCUMaJIbHYIO0 KUHETUYECKYIO SHEPTHUIO Wi, 44 DIIEKTPOHOB.

3aoaua 39. HaliTu MOCTOSTHHYIO pacmajga A pajoHa, €ClIu W3BECTHO, YTO YHCIO aTOMOB
pagoHa ymeHbinaercs 3a Bpems t = 1 cyt Ha 18,2 %.

3adaua 40. Haiitu sHepruto Q, BeleNsIoNIytocsa npy peakuun 3Be + 2H — 2B + In.

7.4 MeToau4ecKue MaTepUaJibl, ONpeaeaoIue Npoueaypbl OeHUBAHUS 3HAHUIA,
YMEHMH, HABBIKOB, XapaKTePU3YIOLIIHUX ITANBI (OPMUPOBAHUA KOMIIETCHIIMH

KoHTpoab OCBOEHUSI AUCUMIUIMHBI U OILICHKA 3HAHUWA OOyYaroluXcsi Ha 3ayere |
AK3aMEHE IPOU3ZBOAUTCS B COOTBETCTBUM C [los0)keHMEM O ITPOBENEHUN TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH W TMPOMEXKYTOYHOW aTTeCTallMM OOYydYalIIMXCS IO 00pa30BaTeIbHBIM
MporpamMMam BBICIIETO 00pa30BaHU.

TecToBbIE 3a1aHUA

Kpumepuu oyenku 3nanuil 00yuaroumuxcsa npu npoeeodeHuu mecmuposanusi:

OlLleHKa «OmIuYH0» BBICTABIISIETCS MPU YCIOBUM IPAaBUIILHOTO OTBETA 00YYarOIIErocs
He MeHee uyeM 85 % TeCTOBBIX 3aJaHul.

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

OlLieHKa «y0oeiemeopumesibHo) BHICTABIACTCS TMPU YCIOBUU TMPABUIBHOTO OTBETa
obyuatomierocs He MeHee 51 % TeCTOBBIX 3aJaHUM.

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

3auer

Kpumepuu ouenku na 3aueme c oueHkoil

OLICHKU «3aumeHo» WU «He 3a4meHO0» BBICTABISIOTCA 1O IUCHMIUTMHAM, (OpMOM
3aKTIOYUTEIIFHOTO KOHTPOJIS KOTOPBIX SIBJIseTCS 3a4ueT. [Ipr 2TOM OIeHKa «3aumeno» 10 KHA
COOTBETCTBOBATh MapaMeTpaM JIFOOOH M3 TMOJOKHUTEIBHBIX OIEHOK («OTIUIHO», «XOPOIIOY,
«YIOBJIICTBOPUTEIHHOY), & «He 3aumeH0» — IapaMeTpaM OIEHKH «HEYIOBIETBOPUTEIIHHOY.
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OueHka  «omauuno)  BBICTABISETCS  OOywarolmemycsi, KOTOpbIM  oOsajgaer
BCECTOPOHHUMHM, CHCTEMAaTU3UPOBAHHBIMU U TIIyOOKHMMH 3HAHUSMU MaTepuaia MporpamMMbl
IUCHMIUTMHBI, yMEET CBOOOJHO BBINOJHATH 3aJaHUsl, MPEIyCMOTPEHHBIE MPOTrpaMMoi
JUCUUIUIMHBI, YCBOMJI OCHOBHYKO M O3HAaKOMWJICA C JONOJHUTEIBHOW JIMTEPaTypoOH,
PEKOMEHJIOBAaHHOW MporpaMmon aucuuiuinHbl. Kak npaBwiio, ONEHKAa «OTIIMYHOY
BBICTABJIAECTCS 00YYarOIEeMyCsl YCBOMBIIIEMY B3aMOCBSI3b OCHOBHBIX MOJOXEHUH U MOHITUN
JTUCITUTUTMHBI B KX 3HAYCHUU JIJIs1 PUOOpETaeMOl CIIeIIMAIbHOCTH, IPOSIBUBIIIEMY TBOPUYECKUE
CIIOCOOHOCTH B TIOHUMAaHUU, U3JI0KEHUH U UCTIOJIb30BaHUM YUeOHOTO MaTepHaa, MpaBUibHO
00OCHOBBIBAIOIIEMY MPHUHSITHIC PEIICHMS, BIAJCIONIEMY PAa3HOCTOPOHHUMHU HaBBbIKAMHU U
MIpUEMaMU BBITIOJIHEHHUSI PAKTHYECKUX PadoT.

OueHka «xopouto» BBICTABISIETCS OOy4YalOMIEMYCsl, MOKa3aBIIEMY IIOJHOE 3HaHUE
Marepuaia nporpaMmbl TUCHUILIMHBI, YCIIEIIHO BBITOIHSIOUIEMY IIPEyCMOTPEHHbIE Y4eOHON
porpaMMoil 3aJlaHus, YCBOUBIIEMY MaTepHall OCHOBHOM JUTEpaTyphl, pEKOMEHI0BAHHON
y4yeOHOM mporpammoil. Kak mnpaBuiio, OLlEHKa «XOpPOILO» BBICTABIAETCS O0Yy4YarolIeMycs,
MOKAa3aBIIEMy CHUCTEMATU3UPOBAHHBIN XapaKTep 3HAHUU IO JTUCHUILIMHE, CIMOCOOHOMY K
CaMOCTOSTEIILHOMY TTOTIOJIHEHUIO 3HAHHM B XOJIe JajbHelIIe yueOHoi 1 mpodeccuoHaabHOMI
NEATEIbHOCTH, MPABUIBLHO MPUMEHSIOMIEMY TEOPETUUECKUE TIOJOXKEHUS MpPH PEIICHUU
MPaKTUYECKUX BOIMPOCOB W 3ajad, BIAJACIONIEMY HEOOXOIWMBIMU HAaBBIKAMU M TMpPUEMaMU
BBITIOJIHEHUSI IPAKTHYECKUX PadoT.

OneHka «y0oeiemeopumenbHo» BBHICTABIAECTCS O0yYaronieMycsi, KOTOPBIM TOKa3al
3HAaHME OCHOBHOIO MaTepuaja MporpaMMbl JUCUUILUIMHBI B 00bEME, JOCTaTOYHOM U
HEOOXOJMMOM ISl JajbHEWIed yueObl W MpelncTosileid padoThl MO CHEIUATbHOCTH,
CIPABUJICS C BBIIIOJIHEHUEM 3aJJaHUM, IPEAYCMOTPEHHBIX TPOrPAMMON JUCLUILIUHBI, 3HAKOM
C OCHOBHOU JIUTEPATYPOU, PEKOMEHJOBAaHHOW yueOHo! mporpammoii. Kak npasuiio, oleHka
«YJOBJIETBOPUTEIBHO» BBICTABIIETCS OOyYarOUIEMYCsl, JOMYCTUBLIEMY IOTPEIIHOCTA B
OTBETax Ha 3aueTe WM BHIMOJHEHUH 3aJaHHiA, HO 00JagaronieMy HeoOX0IMMBIMH 3HAHUSIMU
M0/ PyKOBOJACTBOM NPENOJaBaTessl JUisl YCTPAHEHUs 3THUX MOTPEIIHOCTEW, HapyIIaIIEeMy
MOCJIEIOBATEILHOCTh B U3JIOKEHUH Y4€OHOTO MaTepHalia U MCIIBITHIBAIOIIEMY 3aTPyIHECHHUS
IIPY BBIMOJIHEHUH MPAKTUYECKUX padoT.

OueHka «HeyooenemeopumenbHo» BBICTABISETCS O0Yy4aloIIEMycCs, HE 3HAIOIIEMY
OCHOBHOM 4acTW MaTepuaa NporpaMMbl JUCHUIUIMHBI, JOMYCKAIOUIEMY MPUHLUUNHAIbHBIE
OIIHUOKKA B BBIMOJHEHUU MPETyCMOTPEHHBIX yU4eOHOM MporpamMMoil 3aaHuii, HEYBEPEHHO C
OOJBIIMMU 3aTPYIHEHUSIMU BBIMOJIHSIOMIEMY IPAKTUYECKHE PAaOOTHI.

JK3aMeH

Kpumepuu oyenuganusn sxzamena:

OrneHKa «OmMAUYHO» BBICTABISICTCS O0YYaOIMIEMYyCs, TTOKA3aBIIEMY BCECTOPOHHHUE,
CHUCTEMAaTHU3UPOBAHHEIE, TTyOOKHE 3HAHUS BOMPOCOB YK3aMEHAIIMOHHOTO OWiIeTa U yMEHUE
YBEPEHHO TPHUMEHATh WX Ha TPAKTUKE MPU PEIICHUH KOHKPETHBIX 3a7ad, CBOOOJHOE W
MpaBUIILHOE 0OOOCHOBAHME MPUHSATHIX PEIICHUM.
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OueHka «xopouio» BHICTABISETCS 00yYarolEeMycs, €CJIM OH TBEPAO 3HAET MaTepHall,
rPaMOTHO U MO CYIIECTBY M3J1araeT €ro, yMeeT MPUMEHATH MTOJTYy4YEHHBIC 3HAHHS HA MPAKTHKE,
HO JIONYCKAE€T B OTBETE WJIM B PEIICHUU 3a]1a4 HEKOTOPbIE HETOYHOCTH, KOTOPHIE MOXKET
YCTPAHUTh C MOMOIIIBIO IOTOJHUTEIBHBIX BOIPOCOB MPEMOAABATENS.

OueHka «yooeiemeopumenbHo» BHICTABIACTCA O0y4aroUmleMycs, IOKa3aBIIEeMy
dbparMeHTapHbIN, pa3pO3HEHHBIM  XapakTep 3HAHWN, HEJIOCTATOYHO  MPaBUILHBIC
bopMyTUPOBKK 0a30BBIX TIOHSTHM, HAPYIICHUS JOTHYECKON TOCIIEOBATEIHPHOCTH B
M3JI0)KEHUHW TPOTPAMMHOI0 Marepuaia, HO MPU 3TOM OH BJIAJICET OCHOBHBIMHU IMOHSITHUSIMU
BBIHOCHMBIX Ha 3K3aMeH, HEOOXOAUMBIMU JJIS JaJbHEUIIero 00y4eHHUsI U MOXKET MIPUMEHSITh
MOJTYYCHHBIC 3HAHUS 110 00pa3Iily B CTaH/IAPTHOM CUTYaIIUH.

OueHka «neyooe1emeopumenbHo» BbICTABISETCA 00y4daroIeMycsl, KOTOPbI HE 3HAeT
00JIbIIIeH YaCTH OCHOBHOT'O COJICP>KaHUS BBIHOCUMBIX Ha 9K3aMEH BOIIPOCOB TEM JUCIUILUIUHBI,
JOMyCKaeT rpyObie omMuOKY B (POPMYTUPOBKAX OCHOBHBIX MOHSATUN U HE YMEET UCTIOIb30BaTh
MOJTyYEHHBIC 3HAHUS MIPU PEIICHUN TUMOBBIX MPAKTUYECKUX 3a/1a4.

8 IlepeyeHb OCHOBHOI M IONOJTHUTEJIbLHON Y4eOHOM JIUTEPATYPbI, HCOOXOAUMOM ISt
OCBOCHMS JUCHHUILIUHBI

8.1 OcHoBHasi yueOHas1 iUTEPaATypa

KoanuectBo
Ne Hcnoan3yercs npu
HaunmenoBanue CemMecTp | 3K3eMIJISIPOB
n/n HU3Y4YeHHH Pa3/ieioB B GuBIHOTEKE
1 |I'pabosckuii, P.U. Kypc ¢pmsuxu (OBC «Jlanby»): yuedHoe Bce pazoenvi 1,2,3 | DnekTpoHHbII
nocobue s By3os / P.U. I'pabosckwuit. — CI16: Jlans, 2022. — 608 pecypc

¢. — Pexxum nocryma: https://e.lanbook.com/book/184052
13.06.2023, TpebyeTcst aBTOpU3aIIHSI.

2 | /310, .M. ®usuka. Arpomexanuka (ObC «ibooks.ruy): yaeoHoe |MexaHuka 1 DNEKTPOHHBIN
nocobue / .M. [I3t0, C.B. Bukynos, 1.B. TuxoHkuH. — pecypc
Hosocubupcek: HI'AY, 2011. — 231 c. — Pexxum goctyma:
https://ibooks.ru/reading.php?productid=28255 13.06.2023,
TpeOyeTCsl aBTOpH3aITHsL.

3 |Hsnumes, A.Jl. ®usuka (BC Jlanp): yuebHOE TOcoOHe 11 BY30B / | Bce pazodenvt 1,2,3 | DneKTpoHHBIN
A.Jl. Usmues. — CII6: Jlanb, 2022. — 676 c. — Pexxum nocrymna: pecypc
https://e.lanbook.com/book/200429 13.06.2023, TpebyeTcs
ABTOPH3AIIHSL.

4 |Mopo3os, B.B. ®usuka: npakTHKYM il 00YYarOIIUXCS 10 Bce pazoenvi 1 DIIEeKTPOHHBIHI
YKpYIHEHHOMU Irpymmne HanpasiaeHuit noarorosku 35.00.00 pecypc

Cenbckoe, JecHoe 1 peioHOE X03siicTBo / B.B. Mopozos, M.B.
Kubmu. — Apocnasns, ®PTBOY BO «fpocnasckuii 'AY», 2023. —
88 c. Pexxum nmocryma: https://biblio-
yaragrovuz.jimdo.com/snexrponnsii-karanor 13.06.2023,
TpeOyeTCsl aBTOpH3AITHSL.

5 |Opnos, I1.C. ®usnka. MexaHuKa: MPaKTUKyM JJIs oOydaromuxcs | MexaHuka 1 DNEKTPOHHBIN
M0 YKPYITHEHHOU TpyTTie HampasieHui moarotosku 35.00.00 pecypc
Cennckoe, JiecHOe U pbiOHOE X03s1icTBO / I1.C. Opios, B.B.
Mopo3os. — Spocnasis, PI'BOY BO fpocnasckas [CXA, 2021.
— 102 c. — Pexxum noctymna: https://biblio-
yaragrovuz.jimdo.com/3iekTponnbiii-karanor 13.06.2023,
TpeOyeTcsl aBTOpU3aLHSL.
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8.2 /lonosiHuTEILHAS yUueOHAasl JIUTepaTypa

KoanyecrBo
Ne Hcnoab3yercs npu
w/n HaumeHoBaHue H3YUCHNH PA3IENOB CemecTp | 3K3eMILISIPOB
B OM0JIMOTEKE

1 | Bombkenmreitn, B.C. CoopHuk 3ana4 no obmmemy Kypey dusuku / | Bee pazdensi 1,2,3 78
B.C. Bonbkenmreiin; non. pea. M1.B. CasenbeBa. — M.: Hayka,

1990. — 400 c.

2 | Cagenbes, B.1. Kypc obuieii puznku. Tom 2. DIeKTpu4ecTBO U | DIEKTPUUYECTBO U 2 20
marHerusMm / 1.B. CasenbeB. — M.: Hayka, 1988. — 496 c. MAarHeTUsM

3 |Casenbes, B.1. Kypc ¢uzuku. Tom 1. Mexanuka. Monekynsapras | Mexanuka 1 20
¢usuka / .B. Casenbes. — M.: Hayka, 1989. — 352 c. TepMoAMHAMHUKA 1

MOJIEKYJIsipHast (PU3UKa

4 | Casenbes, B.1. Kypc ¢uzuku. Tom 3. KBaHToBas onruka. KsanroBas ¢uznka 3 55
ATtomHas puznka. Pusznka TBeproro Tena. Pusrka aTOMHOTO Snepuas dusnka
snpa u aneMenTapHbix yactul / M.B. CaBenbeB. — M.: Hayka,

1988. — 304 c.

5 |Cagenbes, B.1. CoopHEK BOIPOCOB ¥ 33a7a4 10 o0mieit pusuke / | Bee pasoenvi 1,2,3 81
N.B. CasenbeB. — M.: Hayka, 1988. — 288 c.

6 |Tpodumona, T.U. Kpatkuii kypc ¢pusuxu / T.J. Tpopumona. — Bce pazoenvi 1,2,3 50
M.: Beicmias mikoga, 2000. — 352 c.

7 | ®u3nKa: METOJUUECKUE YKa3aHUS K KOHTPOJIbHBIM 33JaHUSM C DNEeKTpUIECTBO U 2 ONeKTPOHHBIN
PELICHUsIMH 3a/1a4 110 Kypcy «OIEKTPUIECTBO M MATHETH3M» / MarHeTu3m pecypc
coct. B.B. OBuapos. — SIpocnais: ®T'5OY BO Spocnasckas
I'CXA, 2016. — 52 c. — Pexxum noctyma: https:/biblio-
yaragrovuz.jimdo.com/snexrponnsii-karanor 13.06.2023,

TpeOyeTCsl aBTOpH3AITHSL.
Hoctyn oOydarommxcst K 3JeKTpoHHBIM pecypcam (OP) 6ubnmoreku ®I'bOY BO «SpocnaBckuit
'AY» ocymiecTBisieTcss IOCPEICTBOM  3JIEKTPOHHOM HMH(OPMAIMOHHONH  00pa30BaTENbHOW — Cpelbl

YHUBEpCUTETA U caiiTa 1o Joruny u napoJto (https://biblio-yaragrovuz.jimdo.com/31eKTpOHHBIA-KATAJIOT).

9 IlepeyeHn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceT UHTepHeT

9.1 IlepeyeHb 3J1€KTPOHHO-0UOJIMOTEYHBIX CHCTEM

Ne
w/n HaumeHoBaHue TemaTtuka Pesxxum mocryna
DIEeKTPOHHO-OMOINOTEYHAS CHCTEMA
1. P YHuBepcanbHas https://e.lanbook.com/
n3jarenberBa «JIaHby
2. S.HeKTpOHHO_6H6HHOTeqHaH cacrema YHuBepcaibHas http://ibooks.ru/
«iBooks.ru»
3. ?SF;QT;??E’OHHM GaGmzoTexa YHuBepcanbHas http://elibrary.ru/

9.2 [lepeyeHb peKOMeHIyeMbIX HHTEPHET-CAWTOB MO IMCUMILINHE

1. MunuctepcTBO 00pa3oBanus u Hayku Poccuiickoit Denepanuu [IMEKTPOHHBIN pecypc]. —
Pexxum noctyma. — https://minobrnauki.gov.ru/, cBo6oaHbIN. — 3aril. ¢ 3kpanHa. — 3. pyc.
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2. ®enepanbublii moptan «Poccuiickoe oOpa3zoBaHuey [DNEKTPOHHBINM pecypc]. — Pexum
nocryma. — http://www.edu.ru, cBoO6oaHbBINA. — 3ari. ¢ skpaHa. — 3. pyc.

3. Undopmammonnas cucrema «EanHoe okHO noctyma K oOpa3oBaTelIbHBIM pPecypcam»
[DnexTpoHHbIi pecypc]. — Pexxum noctyna. — http://window.edu.ru, cBoGomHbIi. — 3ari. ¢
3KpaHa. — 3. pyc.

4. denepanpHblii HEHTP WH(GOPMALMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIN pe-
cypc]. — Pexxum noctyma. — http://fcior.edu.ru, cBo60oaHBIN. — 3ari. ¢ skpaHa. — S3. pyc.

5. MUHUCTEPCTBO CEIbCKOro xo3siiictBa P® [DnekTpoHHbId pecypc]. — Pexum mocryma. —
http://mcx.ru/, cBo60AHBIN. — 3ari. ¢ 3KpaHa. — f3. pyc.

6. Hayunas snektponHas Oubnuoreka eLIBRARY.RU [Dnextponnsiii pecypc]. — Pexum
noctymna. — http://elibrary.ru/, cBo601HBIN. — 3ari. ¢ 3KpaHa. — 3. pyc.

7. CenbCKOXO34WCTBEHHAs! 3JEKTPOHHAs OWONMOTEeKa 3HaHUM [DIIEKTPOHHBIM pecypc]. —
Pexxum nocryna: http://www.cnshb.ru/akdil/, cBo6oanbIit. — 3ari. ¢ 3kpaHa. — f3. pyc.

8. LlenTpanbHas HayudHas CeJIbCKOXO3slcTBeHHass OubiuoTeka Poccenbxo3akaaeMuu
[DnexTponHbIi pecype]. — Pexxum moctyma: http:// www.cnshb.ru/, cBoGoansIil. — 3ari. ¢
3KpaHa. — 3. pyc.

9. MHWnadopmanmoHHo-cnpaBouHblii  moprtan. [Ipoekt Poccuiickoii rocymapcTBEHHOMN
OMOIMOTEKHU AT MOJOACKU [DNEeKTpOHHBINM pecypc|. — Pexxum goctyma: www.library.ru,
CBOOOHBIN. — 3ari. ¢ skpaHa. — 3. pyc.

10. Mudopmarmonno-odpazoBarenbHblii opTan «Bcesi ¢uzuka» [DnekTpoHHBINH pecypc]. —
Pexxum nocryna: https://sfiz.ru/, ceoboaubIN. — 3ari. ¢ skpanHa. — S3. pyc.

10 MeToanyeckue yKa3aHus JJsl 00y4AIOIIUXCH M0 OCBOCHHUIO TUCHHUILIMHBI

Bua yyeOHbIX 3aHATHI Opranu3zanus 1esiTeJIbHOCTH 00yYaIomerocs
Hanucanue koHCHeKTa JIEKIUMN: KPAaTKO, CXEMAaTHYHO, IOCJIEI0BATEIbHO
(UKCUPOBATh OCHOBHBIE TIOJIOKEHUS, BBIBOIBI, (DOPMYITUPOBKU, O00OIIICHNS;
MOMeYaTh BaXXHbIE MBICIIH, BBIACIATh KIIOUYEBBIE CJOBa, TEPMHUHBI.
Jlexuus 0O0603HaunTh BOMIPOCHI, TEPMUHBI, MaTepua, KOTOPBINA BBI3bIBAET TPYIHOCTH,
MIOMETHUTh U NIONBITAThCA HAWTH OTBET B PEKOMEHyeMOM Jinteparype. Eciu
CaMOCTOSITENIbHO HE YyJaercs pa3olOpaTbcsi B Marepuaie, HeoO0XOAHMO
chopMyJIHPOBATh BOIIPOC U 337aTh MPENOIABATENI0 HA KOHCYJIBTAIUH.
Pabora mo anroputmam, IpeICTaBICHHBIM B METOJAMYECKUX yKa3aHUAX IO
BBINOJIHEHUIO J1a0OpaTOpHbIX paboT. AHAIU3 BBIIOJIHEHHOW pPaboTH,
(dbopMyIpOBKa BHIBOJIOB [0 UTOraM BBIMOJIHEHHON paOOThl Ha OCHOBAHUU
Marepuaia, IMOYEpPIHYTOr0 U3 KOHCIIEKTOB JIEKIWM, OCHOBHOM U
JIONTOJTHUTENILHOM JTUTEPATyphl, pecypcoB cetu MuTepHeT. [lonck oTBETOB Ha
KOHTPOJIbHBIE BOITPOCHI.

[IpakTueckoe 3aHsATHE | Pemenue THIOBBIX GU3MYECKHX 3a/1a4 110 AITOPUTMY.

PaboTa ¢ koHCTIEKTaM¥ JIEKITUIA, OCHOBHOM M JOTIOJTHUTEIIBHON JINTEPATypPOH,
pecypcamu cetu Murtepner. Ilostanmueiii pa3dop pacuera HETPHUBHAIBHBIX
(bu3HYeCcKUX 3a1a4.

JlaGopatopHas padota

IToaroroBka K 3a4ety u
DK3aMEHY
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11 Ilepeyenb nHGOPMAIMOHHBIX TEXHOJIOTHIA, MCTI0JIb3YEMbIX TP OCYLIECTBJIEHUN
o0pa3oBaTeIbHOIO MpoLecca Mo AUCHUIIMHE, BKJIYas epevyeHb POrPpaMMHOI0
o0ecrieyeHnss 1 MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HNudpopmanmonbie TEXHOJIOTHH, UCIIOJIb3yEMbIE npu OCYLIECTBIECHUHU
00pa30BaTeNbHOrO Mpoliecca MO TUCIUIUIMHE MO3BOJIAIOT: 00ECIEeYUTh B3aUMOJCHCTBUE
MEXIy Y4YaCTHMKaMH OO0pa30BaTelIbHOrO Mpolecca, B TOM YHUCJIE CHHXPOHHOE M (WJIM)
ACMHXPOHHOE B3aUMOJICUCTBHE MOCPEICTBOM ceTH WHTEepHET, B T.4. C HMCHOJb30BaHUEM
AIIEKTPOHHOM HMH()OPMALIMOHHO-00pa30BaTEIbHON Cpebl YHUBEPCUTETA; (PUKCUPOBATH XOJI
00pa3oBaTENbHOTO MPOIECCa, PE3YIbTATOB MPOMEKYTOUYHOM aTTEeCTallMy MO JAUCLMIUIMHE U
pE3yIbTaTOB OCBOEHHUS 00pa30BaTENbHON MPOrpaMMbl; OPraHU30BaTh MPOLECC 00pa30BaHUs
MyTEM BU3yaJU3alUMd U3ydyaeMol MH(GOpMAaIMU MOCPEACTBOM MCIOJIb30BaHUS IIPE3CHTALUH,
y4eOHbIX (DUIBMOB; KOHTPOJHMPOBATH PE3yJbTaThl OOyUE€HHS HA OCHOBE KOMIIBIOTEPHOIO
TECTUPOBAHUS.

11.1 IlepeyeHb JUIEH3MOHHOIO U CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOIO
o0ecneveHnnsi yueOHOro mpouecca

HanmenoBanue

Temaruka

Microsoft Windows

OnepanmonHasi cucteMa

Microsoft Office (Bximrouaer Word, Excel, PowerPoint)

[TakeT OpUCHBIX TPUITOKEHUT

11.2 IlepeyeHp mnpogeccHOHAIBHBIX 0a3

ClIpaBOYHbIX CUCTEM

AAHHBIX

U HMHPOPMALMOHHBIX

Ne
n/n

HauMmenoBanue TemaTuka

DJIeKTPOHHBIN agpec

CrnpaBouHO-IIpaBOBasi CUCTEMA

YHuBepcanbHas
«Kouncynprantlmtoc»

http://www.consultant.ru
JlocTyn ¢ KOMITBIOTEPOB
ANEKTPOHHOTO YUTAIHLHOTO 3aJI1a
ouobmuorexku ®I'bOY BO
«Apocnasckuii 'AVY».

NudopmanmonHo-paBoBO

YHuBepcanbHas
noprai «I'apanT»

https://www.garant.ru/

JloCTyIl ¢ KOMIIBIOTEPOB
ANEKTPOHHOTO YUTAILHOTO 3aJ1a
oubmmoreku ®I'BOY BO
«ApocnaBckuii TAY».

baza nannsix Polpred.com O630p

CMU YHuBepcanbHas

https://polpred.com/

JloxansHas cetp ®PI'BOY BO
«Spocnasckuit TAY» /
WHIMBUyaJIbHBIA HEOTPAaHUYEHHBIN
JOCTYT U3 JII00OW TOUYKH, B KOTOPOH
UMeeTCs TOCTYM K ceTu MHTepHeT mo
JIOTUHY ¥ NapoJIIo.
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Ne

' HaumeHoBaHue TemaTtuka DJIeKTPOHHBIN agpec
https://H36.pd/
K npousBenenusiM, nepemeamyuMm B
OOIIIECTBEHHOE JIOCTOSIHUE JIOCTYII
CBOOO/IHBII.
HannoHanbeHas 31eKTpoHHAs
4. YHuBepcaibHas K nmpousBeneHusM, oxpaHseMbIM

Oubmorexa (HIB) aBTOPCKUM ITPABOM JOCTYTI C

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

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

Jloctym cBOOOTHBII

WndpopmannoHHo-cripaBovHast
cucreMa «CenpCKOX039iCTBEHHAsS http://www.cnshb.ru/AKDiL/
6. CrnennanusupoBaHHas "
DIIEKTPOHHASI OMOIMOTEeKA JlocTym cBOOOTHBIN.
sHaHui (CObu3)
baza nannbix Spriner Nature

eBook Collections

CrnenunanmsupoBanHas | https://link.springer.com

11.3 Toctyn k cetn UHTEpHET

Kaxnapli oOyuaromuiics B TeYeHHE BCero Imepuoaa oOydeHuss obecrnedueH
WHJIUBUIY ATbHBIM HEOTPAaHUYEHHBIM JOCTYIIOM (yIaJICHHBIM JIOCTYIIOM) K ceTu MHTepHeT u K
ANEKTpOHHON nH(popMaroHHo-00pa3oBatenbHOU cpene PI'BOY BO «Spocnasckuit TAV».

12 MaTtepuanbHO-TeXHHYECKOe o0ecneyeHrne 00y4eHusi 0 JMCUUIIIMHE

I[To Bcem Bumam y4yeOHOW NEATETHHOCTH B paMKax JUCIUIUIHMHBI «DU3MKa»
UCIIOJIB3YIOTCS TIOMEIICHUSI — y4YeOHbIE ayJAUTOPUHU Uil TPOBEJACHUS YUYEOHBIX 3aHSITHH,
MPETYCMOTPEHHBIX YYE€OHBIM IUTAHOM, OCHAIICHHBIC OOOpPYJIOBAHMEM M TEXHHUYECKHUMU
cpeacTBamu 00ydeHus. [ToMermeHus 111 caMOCTOSITEIFHON pad0Thl 00YJaIOIMIUXCS OCHAIIICHBI
KOMITBIOTEPHOM TEXHHUKOM ¢ BO3MOXKHOCTBIO TOJKIIIOUCHUS K ceTh HTEpHET B oOecreueHbl
JTOCTYTIOM B JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

12.1 IlnanupyeMble TNOMELIEHUs] /JJs1 TNpPOBeJeHHs BCeX BHIOB Y4YeOHOH
AeATeJIbHOCTH

HaumeHOBaHHe cieNUATbHBIX MOMeIeHHii OcCHAaIIIeHHOCTH CNEeNUATbHBIX MOMeIeHH
Yueonan ayoumopus ona nposeoenusn Crernmanu3upoBaHHas MeOeNb — yaeOHas TOCKa, yaeOHast
YUEOHbIX 3aHAMU MeOenb.

[Tomemnenue Ne 129. Texaudeckue cpencTpa o0ydeHus, HabopbI
KonmaecTBo mocagoynbix Mect: 152. JEMOHCTPAIIMOHHOTO 000PYIOBaHUS H YI€OHO-
Anpec (MECTOTOJIOKEHNE) TTOMETIICHHUS: HaTJISITHBIX TTOCOOMI — KOMITBIOTEP
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HaumMeHoBaHMe crielMAJIbLHBIX IOMeEIEeHHH

Ocnamennocn, cnennaJbHBIX OMeIleHnil

150042, SIpocnaBckast 0011., T. SIpociaBib,
Tyraesckoe mocce, 58.

E6300/2Gb/160Gb/AOC — 1 mIT., MynbTUMEIHA-
npoekTop BenQ SP920P, akyctuueckas cucrema,
YCUIINTENb, TUHAMHUKH, IPOSKIIUMOHHBIN 3KpaH ¢
anextponpuBoaoM ClassicLyra 366*274, mukpodoH.
[Iporpammuoe obecrnieuenue: Microsoft Windows,
Microsoft Office.

Yueonan ayoumopus ona nposedenusn
YUeOHbIX 3aHAmMUIL

ITomemenne Ne 308.

KomnmaecTBo mocagoyHbIx MecT: 26.
Anpec (MECTOTOJIOKEHNE) TIOMETIICHHUS :
150042, SIpocnaBckas 0611, r. SpocnaBib,
TyraeBckoe mocce, 58.

Crnernmanu3upoBaHHas MeOeNb — yaeOHas TOCKa, yaeOHast
meOenb.

Texauveckue cpencTBa o0ydeHus, HabOpbI
J€MOHCTPAIIMOHHOTO 000PYAOBaHUS U yueOHO-
HaIJISITHBIX TIOCOOUI — HOYTOYK, MTPOEKTOP, PKPaH,
MmamuHa ATByna, MassTHUKH OOepOeka — 2 miT.,
buznyeckuit MasSTHUK, YCTAaHOBKA JIJISl ONIPEAETICHUS
IIOCTOSIHHOM bosibliMaHa, yCTaHOBKA JUIs ONIPEAEICHUS
MOJIEKYJISIPHBIX CBOMCTB BO3/1yXa, yCTAaHOBKA IS
OTIpeieNIeHus BI3KOCTH )KUIKOCTH MeToioM CToKca,
YCTaHOBKa sl ONpeJIeIeHUsI ToKa3aTess annadarsl,
YCTaHOBKA IS OTIBITHOM MPOBEPKH YPaBHEHUS
bepnynnu, usmepurenbubiii MUKpockon MITB-2,
mranreHuupkyis HII-11, cekynnomep aiekTpudecKkui —
5 mt., 6apomerp-anepouns BAMM-1, Tepmomerp -
50+50°C, crenap! — 4 miT.

[Iporpammuoe obecrnieuenue: Microsoft Windows,
Microsoft Office.

Yueonan ayoumopus ona nposeoenusn
YUeOHbIX 3aHAmMUIL

ITomemenune Ne 309.

KomnmdaecTBo mocagovHbix Mect: 16.
Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS :
150042, SIpocnaBckas 0611, T. SIpocnaBib,
TyraeBckoe mocce, 58.

Crnernuanu3upoBaHHas MeOenb — yaeOHas TOCKa, yaeOHast
meOenb.

Texauveckue cpencTpa o0ydeHus, HabOpbI
JI€MOHCTPAIIMOHHOTO 000PYAOBaHUS U yueOHO-
HaTJISIHBIX TOCOOUN — KOMITBIOTEP, MPOEKTOP, SKPaH,
YCTaHOBKA ISl OMIPEICTICHHSI ONTHYECKUX CHJI TOHKHX
JuH3, MUKpockon «buosam P-1», mukpometp 0-25,
pedpakromerp UPD-22, muxpockon MMVY-3,
nonsipumerp CM-2, ontraeckuii mupometp OIIITNAP-17,
UCTOYHUK MOCTOSTHHOTO TOKa 12 B, aBTOTpancdopmarop
JIATP-2, mumuamnepmetp 566 250;500 MA,
BosibT™METp D515 75;600 B, peocrar, yHuBepcanbHbIN
MoHoxpomaTtop YM-2, namna prytHas JPII, crenas — 6
IIT.

[Iporpammuoe obecrnieuenue: Microsoft Windows,
Microsoft Office.

Yueonan ayoumopus ona nposeoenusn
YUeOHbIX 3aHAmMUIL

ITomemenne Ne 313.

KonmdaecTBo nmocagounsix mMect: 20.
Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS :
150042, SIpocnaBckas 0611, r. SpocnaBib,
TyTaeBckoe mocce, 58.

Crnenuanu3upoBaHHas MeOeNb — yaeOHast TOCKa, yaeOHast
MeOeTb.

Texauveckue cpencTpa o0ydeHus, HabopbI
JEMOHCTPAIIMOHHOTO 000PYIOBaHUS H YI€OHO-
HaTJISIHBIX TOCOOUH — KOMIIBIOTEP, MOHUTOD,
MYJIbTUMEANA-TIPOCKTOP, TPOSKIIMOHHBIN YKPaH,
yHUBEpCcaIbHbIM UCTOYHUK ntuTanus Y UII-2, nuon 2112C,
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HaumMeHoBaHMe crielMAJIbLHBIX IOMeEIEeHHH

Ocnamennocn, cnennaJbHBIX OMeIleHnil

amniepmetp 3514 1+2 A — 3 mwr., aBometrp ABO-5M1 -2
IT., peocTar — 3 mr., mkad cymumnpHeiid 100 °C, moct
nocrosiHHoro Toka E-7-4, repmuctop, Tepmomerp 0 — 100
°C, tpancdopmarop 4/120 B, ocunmnorpad O3II-70,
aBroTpanchopmarop JIATP-2, ycranoBka 11t pOBEPKH
3akoHa OMa AJ1s Ienu NEPEMEHHOTO TOKa, BOJIBTMETP
1,5+15 B — 3 ., amnepmerp 0,5+1 A, ranbBaHoMeTp,
BeIpsAMuTens BC-2M, quon noiaynpoBogHUKoBbIN 50 A,
TEepMOIIapa XpOMeIb-KOIelb — 2 HIT., JJIEKTPOIIEeYb
CYO/JI, norenumomerp KIIIT1-503, MumnBoiasTMeTp
M4213, creHapl — 5 WIT., yCTAHOBKY JIJIS1 U3yUYECHUS
3JIEMCHTOB CXEM aBTOMATHUKHU — 6 IIT., INIAKATHI — § IIT.,
creun JICO — 1 mir.

[Iporpammuoe obecneuenue: Microsoft Windows,
Microsoft Office.

Ilomewenue ona camocmoamenvHoil padomol
ooyuarowuxca

ITomemenue Ne 109.

KommgectBo mocamouasix Mect: 12.

Anpec (MECTOIO0JIOKEHNE) TOMELICHMUS:
150052, SIpocnaBckas 0011., T. SIpociasib,

yi. E. Konecosoii, 70.

Criennanu3upoBaHHas MeOenb — yueOHas MeOerb.
TexHuueckue cpeacTBa 00y4eHHUs] — KOMIBIOTEPHI
NEePCOHAIbHBIE — 12 IIT. C IMIEH3UOHHBIM IPOIPAMMHBIM
o0ecrieueHneM, BbIXOJIOM B ceTh VIHTEpHET U JIOKaJIbHYIO0
CeTb, JIOCTYIIOM K MH(POPMAITMOHHBIM pecypcam,
3JIEKTPOHHOU MH(POPMAIMOHHO-00Pa30BaTEIBLHON cpeie
OI'BOY BO «Spocnasckuii [AY», k 6a3am TaHHBIX U
MH(}OPMallMOHHO-CIPAaBOYHBIM cucTeMa. KoHnuunonep —
1 .

[Tporpammuoe obecrnieuenne — Microsoft Windows,
Microsoft Office, cnenuanu3upoBaHHOE JIUIIEH3HOHHOE U
CBOOOJHO pacrpocTpaHsIeMoe IPOrpaMMHOE
o0ecrieyeHue, MpeycCMOTpEeHHOE B paboyuell mporpaMme
JICIUILIMHBI.

Ilomewenue ona camocmoamenvHou padomol
ooyuarouwuxcsa

ITomemenune Ne 318.

KommgectBo mocamoudsIx Mect: 12.

Anpec (MECTOIO0JIOKEHNE) TOMELICHHUS:
150042, SIpocnaBckast 0011., T. SIpociaBib,
Tyraesckoe mocce, 58.

Crenuanu3upoBaHHas MeOenb — yueOHast MeOeb.
TexHuueckue cpeacTBa 00y4eHHUs] — KOMIBIOTEPHI
NepCOHANBHBIE — 12 MIT. C TUIEH3UOHHBIM TPOTPAMMHBIM
oOecrieueHreM, BbIXOJIOM B ceTh VIHTEpHET U JIOKaJIbHYIO0
CETh, JOCTYNOM K HH()OPMAIIMOHHBIM pecypcam,
3JICKTPOHHOM MH(POPMAIIMOHHO-00Pa30BaTEIBLHON cpeie
OI'BOY BO «Spocnasckuii AY», k 6a3am TaHHBIX U
MH(OPMaLMOHHO-CIPABOYHBIM CHCTEMaM, KOTIHP-
npunrep — 1 mt. Kongunuonep — 1 mr.

[Tporpammuoe obecrneuenne — Microsoft Windows,
Microsoft Office, cnenuanu3upoBaHHOE JIUIIEH3HOHHOE U
CBOOOJHO pacrpocTpaHsIeMoe IPOrpaMMHOE
obecrnieueHne, IpeyCMOTPEHHOE B paboueii mporpamme
JUCITUILIMHBI.

Hlomewenue ona camocmoamenvHoil padomol
ooyuarowuxcs

ITomemenue Ne 341.

KommgecTBo mocagouHbIX MeCT: 6.

Criennanu3upoBaHHas MeOelnb — yueOHast MeOeTb.
TexHUYECKHE CpeACTBA 00YUCHHUS — KOMITBIOTEPHI
MEPCOHAIBHBIE — 6 MIT. C JIMIEH3UOHHBIM MIPOTPAMMHBIM
o0ecreYeHneM, BBIX0JIOM B ceTh IHTEPHET M JIOKATBHYIO
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Anpec (MECTOTOJIOKEHNE) TIOMETIICHHUS :
150042, SIpocnaBckas 0611, T. SIpocnaBib,
TyTtaeBckoe mocce, 58.

CETh, JOCTYNOM K HH(OPMALIMOHHBIM peCypcam,
3IIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEIBLHON Cpeie
OI'BOY BO «Apocnasckuit 'AY», k 6a3aM TaHHBIX U
UH(OPMAIMOHHO-CIIPABOYHBIM CHCTEMaM, KOTIHP-
npuHTep — | WIT., KOHAUIMOHEP — | MIT.

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

Ilomewenue ona xpanenus u
npogunakmuueckozo 00cayHcueanus
yueonozo obopyoosanusn

ITomemenus Ne 210, Ne 328.

Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS :
150052, SIpocnaBckas 0611, T. SIpocnaBib,
ya. E. Konecosoit, 70.

Crienmanu3upoBaHHast MeOelb; CTEIIIAKHU TSl XpaHSHHSI
y4e0HOr0 000PYI0BAHMS; KOMITBIOTED C JIMIIEH3HOHHBIM
POTPaMMHBIM O0OecTieueHIEeM, BBIXOJIOM B VIHTEpHET u
JIOKAJIBHYIO CETh, TOCTYNOM K HH()OPMAIIMOHHBIM
pecypcam, IEKTPOHHON WH(POPMAIIMOHHO-
o0pa3oBaTeNbHON Cpeie YHUBEPCUTETA, K Oa3aM JaHHbBIX
1 HH()OPMAITMOHHO-CTIIPAaBOYHBIM CHCTEMaM; HayIITHUKH;
CKaHep/TIPUHTED; CICIUATbHBIH HHCTPYMEHT U
WHBEHTAph JJIs1 00CTYKUBAHHS Y4eOHOTO 000PYIOBAHUS.
[Iporpammuoe obecneuenue: Microsoft Windows,
Microsoft Office.

Ilomewenue onna xpanenus u
npogunakmuyeckozo oocayycusanus
yuebH020 060pyoosanus

ITomemenus Ne 236, Ne 312.

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

Criennanu3upoBaHHas MeOelb; CTEIIaXKU IS XpaHEHUs
y4eOHOT0 000pYyI0BaHMS; KOMITBIOTED C JTUIIEH3MOHHBIM
pOrpaMMHBIM OOecTriedeHreM, BeIXooM B IHTEpHET U
JIOKaJIBHYIO CETh, JOCTYIIOM K HHPOPMAITMOHHBIM
pecypcam, 31eKTPOHHOM HH(POPMAIIMOHHO-
00pa3oBaTenbHON Cpejie YHUBEPCUTETa, K 0a3aM JTaHHBIX
¥ MTHPOPMAITMOHHO-CIIPABOYHBIM CUCTEMaM; HAYIITHUKY;
CKaHep/NPUHTED; CIICIUATBHBIA HHCTPYMEHT U
MHBEHTAph [T 00CITy)KUBaHUS y4eOHOTO 000pYI0BaHUSI.
[Iporpammuoe obecrnieuenue: Microsoft Windows,
Microsoft Office.

13 Opranmnszauusi 00pa3oBaTeJILHOI0 MPOIECCA JIUIL

C OrpaHUH4Y€HHBIMH BO3MOKHOCTAMMU 3/10POBbSA

OOydenne oOydalIUXCsI C€ OrPAaHUYCHHBIMH BO3MOXKHOCTSMU 3JI0POBBSl MPHU
HEOOXOJUMOCTH OCYILIECTBISIETCS HAa OCHOBE aJalTUPOBAHHON pabodeil MmporpaMMbl ¢
WCIIOJIb30BAaHUEM CHEIUATBHBIX METOJOB OOYy4YeHHs U JUJAKTUYECKUX MaTepHalioB,
COCTABJICHHBIX C y4€TOM OCOOCHHOCTEH TCHUXO(PU3NUECKOTO Pa3BUTHSA, WHIWBHIYATHHBIX
BO3MOXKHOCTEH M COCTOSIHUS 3[J0OPOBBS TAKUX 00ydaromuxcs (00yJaromnerocs).

B uensx ocBoeHus y4eOHOW mporpaMmbl JUCIMIUIMHBI WHBAIAJAMUA M JUIAMHU C
OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI YHUBEPCUTET 00ECIICUNBAET:
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— JUISl UTHBAJIUOB U JIUI C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBBS 110 3PEHUIO:
pa3MelieHue B JOCTYHHBIX i1 OOYYaloOUIMXCs, SIBJISIOIIMUXCS CJETbIMU HWIIH
C1a0OBUASIILIMMU, MECTaX U B aIalITUPOBAHHOM (hopMe CripaBOUYHOM HH(OpMALIUU
O paclucaHUM Yy4eOHBIX 3aHATUN; MPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOIIETO
oOydaromeMycsi He0OXOAMMYIO0 TMOMOIIIb; BBITYCK aJbTEPHATUBHBIX (POpPMATOB
METOJUYECKUX MaTepHaoB (KPYMHBIM mpuT mim ayanodaiiib);

— U1 MHBAJIMJIOB U JIMI C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3JI0OPOBbSI IO CIIYXY:
Ha/IJISKAIIMMU 3ByKOBBIMH CPEJICTBAMH BOCIIPOM3BEACHUS HH(POpMaLny;

— JUIsl THBJIUJIOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSAMHU 370POBbsI, HMEIOIINUX
HapyUICHUS OTIOPHO-/IBUTaTEIBHOTO anmapara: BO3MO>XHOCTh
OeCIpensTCTBEHHOr0 JocTyna oOydalomuxcsi B y4eOHble IOMEIICHHUS,
TyaJleTHble KOMHATBl U JApyTryue MOMEUIeHHUs] Kadeapsl, a TakkKe NpeObIBaHUE B
YKa3aHHBIX TOMEILIEHUSX.

OO6yuaronuecs u3 yucia uHBanuAoB U Jmi ¢ OB3 obecrniedyeHsl ne4aTHBIMU U (WIIH)
AIIEKTPOHHBIMHU 00pa30BaTEIbHBIMU pecypcamu B popMax, alaiTHPOBAHHBIX K OTPaHUYCHUSIM
uX 3710poBbsi. OOpa3oBaHHE OOYUYAIOIIUXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS
MOJKET OBITh OPTraHMU30BaHO KaK COBMECTHO C JAPYTUMHU OOYYAIOIMIMMHUCS, TaK U B OTACIbHBIX
rpynmax Wi B OTAEIbHBIX OPraHU3aINsiX.
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MuHHCcTEpCTBO HayKH H BhiciIero oopasosanusa Poccuiickoi Menepaunu
DenepansHOE rocyaapcTeeHHOe O10UKETHOE 00pa3oBaTe/bHOE YUpekKIeHHE
BeICILIEr0 00pa3oBaHHA
«ipocnaBckHil rocy1apCcTBEHHbIH arpapHbId YHHBEPCHTETY
(®I'BOY BO «Apocnapckuii I’ A.Y»)

VTBEPAKIAIO
NMUTATENBHOI,
HOH NOAHTHKE
pasckuii FAY»,

E1.0.11 «@uzuxa»

Hudexe ducyunaune « Haumenosanue Oucyuniumws »

Kon 1 nanpagnente NoaroToBKH 35.03.06 Azpounmcenepus

Hanpasaesnocts (Npoduan) Mauiunsi u ofopydosanue 6 azpofiuinece

Kenannguxaumun fanaraap

@apma ofyuennn OYNAR

lon wauana NOATOTOBKH 2023

PaKyaALTeT UHWCEHEDHBIL

Bruinyckawman kadeapa Mexanuzayua cenbcKoXoIRMCMEENR020 NPOUIEO0C T

Kadeapa-pazpaborunx Inexmpughuxayun

Ofsem gHCUHMIMHLL, 4. | 1.6, 324/9

DopMa KOHTPOAA (MPOMERYTOUHAS ATTECTALNA) Y, IKIAMEN

Jexan

HHXKeHepHoTo (akynbTeTa M K.M.H., doyeHm lllemynosa E.B.
(noonuce)” (VHéNaR cmenens, I8anue)

Ilpencenarens YMK _S&/ K. 1. H. Aunanenn I'.E.
fnodnuce) (Vuénan crmenens, Isanue)

3apeyrommit

BRINyckaomeil kadenpoii M K.m.H., doyenm [lemynosa E.B.
(nadnucuj/ fvuénan cmenens, 3sanue)

Apocnasns, 2023 r.
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68

4.
4.

CamocrositensHas pabora— /30,75 u.

Jucuunimaa

MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM POrpaMMbl:

porpaMmbl OakanaBpuara.

«Duszukay

OTHOCUTCA K 0O0s3aTeNhbHOW dacTH 00pa3oBaTebHOMN

JAucunniinHa HanpasJjieHa HAa GOPMUPOBAHUE CJIEAYIOIIUX KOMIIETCHIIMM:

- OﬁHlCﬂpO(l)eCCl/IOHaJIBHLIe KOMIICTCHIUH U HHAUKATOPbI HX TOCTUKCHUSA

Kon Conepixanue Kon 1 HanMeHOBaHHe HHINKATOPA I0CTHKEHUs] KOMIIeTeHIIMH
KOMIeTeHIINH KOMIeTEHIINH 3HATh yMeTb BJIAIETh
OIIK-1 Crnioco0eH perarb OIIK-1.1.

THIIOBBIE 330241
npoheCCHOHATBHOMN
NIeITENILHOCTH Ha
OCHOBE 3HaHUK
OCHOBHEIX 3aKOHOB
MaTEMaTHYECKUX U
€CTECTBEHHBIX HAYK C
TIpUMEHEHUEM
HHPOPMALHOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHH

ﬂeMOHCTpI/IpyeT 3HAaHUEC OCHOBHBIX 3aKOHOB MATEMATUYCCKUX, €CCTCCTBEHHOHAYYHbIX U
06IHer0(1)eCCI/IOHaJILHLIX JUCHUILINH, HeO6XO,HI/IMLIX JJI peHICHU TUIIOBBIX 3a1a4 B

o0acTy arpouHXeHepHU

OCHOBHBIE (puznUecKue
SIBJICHUS] U OCHOBHBIE
3aKOHBI (DU3UKH; TPAHUIIBI
MPUMEHUMOCTH 3aKOHOB
(hU3HUKH; IpUMEHEHNE
3aKOHOB (DU3WKH B
BKHEHIITMX PAKTHYCCKUX
TIPMIIOKEHHUSX ; OCHOBHBIE
(bu3HIECKHE BETHUNHBI 1
(u3nUecKrue KOHCTAHTHI,
UX OMpeJEeNeHHe, CMBICI,
CIOCOOBI U €AMHUIIBI HX
U3MEPEHUS

COCTaBJIATh U PelIaTh
ypaBHEHHUS
3IEeKTPOMAarHUTHBIX NOJeH B
IMEKTPUUECKHX LETIX U
3NEKTPOTEXHIIECKUX
YCTPOMCTBaX; ONMCHIBATh
TIPUHITAIIEL PaOOTHI
INEKTPOTEXHIUYECKNX
YCTPOMICTB

OCHOBHbIC (PU3NUYECKHE
SIBJICHUSI U OCHOBHbBIE
3aKOHbI (DU3UKU; TPAHUIIBI
MPUMEHUMOCTH 3aKOHOB
(bH3uKY; IpUMEHEeH e
3aKOHOB (DM3HKH B
BaKHEHMIINX
MPaKTHYECKUX
MIPUJIOKEHUSX; OCHOBHBIC
(bu3nUeCKHe BEIIMYUHBI U
(hu3nUeCKre KOHCTAHTHI,
UX OMpEJIeIeHNe, CMBICI,
CIIOCOOBI U €AUHUIIBI UX
U3MEpEHUsI

OIIK-1.2.

Vcnonp3yeT 3HaHMS OCHOBHBIX 3aKOHOB MATEMAaTHIECKUX M €CTECTBCHHBIX HAYK JJIS
peIIeHNs CTAHJAPTHBIX 3a71ad B aTPOMHKCHEPHH

(hyHI1aMeHTanbHbIE
(u3IecKre OMBITH U UX
POJb B Pa3BUTHH HAYKH;
Ha3HaYeHHNE U TPUHIIHITBI
JEUCTBUS BAXKHEHIITNX
¢du3nyeckux NpudoOpoB

paboTaTh ¢ mpudbopaMu u
00opyoBaHHEM
COBPEMEHHOH (pr3niecKo
nabopaTopun; UCIOJIL30BATh
pas3iuyHbIe METOUKH
(hbU3MYECKUX U3MEPCHUN U
00paboTKu
IKCIICPUMCHTATBHBIX
JTAaHHBIX; UCTIOJIb30BaTh
METOAbI aICKBATHOI'O
(usnveckoro u
MaTeMaTHYECKOro
MOJICTTUPOBAHUS, & TAKXKE
MOPUMEHSTH METO/IbI (PU3HKO-
MaTEeMaTHYECKOT0 aHa3a K
PELICHUIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U
TEXHUYECKUX MPOOIIeM

HaBbIKAMH MMPABUILHON
IKCIUTyaTalii OCHOBHBIX
mprOOpoB U
o0opynoBaHus
COBPEMEHHOH (pr3niecKoi
nabopaTopuu; HaBEIKAMU
00paboTku U
HUHTEPIPETHPOBAHUS
pe3yabpTaToB GU3NIECKOTO
OKCIICPUMEHTA, HaBbIKaMU
UCIIOJIb30BAaHHSI METOJIOB
(uzngeckoro
MO/ICTTUPOBAHUS B
WHKCHEPHOU MPaKTUKE




KpaTkoe coaep:kanue TUCHUILINHBI:

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



