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IIpu pazpabotke paboueil mporpamMmbl y4eOHON IUCHUIUIMHBI «DU3HKa» B OCHOBY
TIOJIOXKEHBI:

1. ®@epnepanpHblii  rOCyJapCTBEHHBIM  0Opa3oBaTeNbHBIM  CTAHAAPT  BBICIIETO
oOpa3oBaHUs 10 HAINIPaBIIEHUIO TOATOTOBKH 35.03.04 « ArpoHomusi» (ypoBeHb OakaiaBpuarta),
yTBEP)KIEHHBIA NpukazoM MuHucrepcTBa obOpa3zoBaHus M Hayku Poccuiickoit ®enepanuu
No 1431 ot 04.12.2015 .

2. VYueOHbIH 1uIaH 10 HamparieHuro mnoArotoBku 35.03.04  «ArpoHOMUs»
HanpaBiieHHOCTH (mpoduisi) «ArpodusHecy, on00peH Ydenoim coBetom PI'BOY BO
Apocnasckas 'CXA 6 mapra 2018 r. (mporokon No 2), ¢ M3MEHEHUSMH Ha OCHOBAHHMH
pewenust Yuenoro cosera PI'bOY BO Spocnasckast 'CXA ot 2 mapra 2021 r. (mporokos Ne
3). Ilepuon o6yuenus: 2018 — 2023 rr. /
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IIpenonaBarenb-pazpadoTUunK = wﬁ) K.qh.-M.H. Mopo3zos B.B.
(nedhncs) (yuénas cmenenv, 36anue)

PaGoyas nmporpamMmma IUCHHUILIMHBI PAaCCMOTPEHA M 0J00peHa Ha 3aceaHuH Kadeapsl
anexkrpudukanuu 1 centsops 2021 r. [Iporokos Ne 1

3aBenyromuii kadenpoi /) //%' 0.m.H., OOyeHm Opios I1.C.

(yuénas cmenens, 36anue)

PaGouas mporpamMma IUCIUIUIMHBI OJ0OpeHa Ha 3acelaHMH y4eOHO-MEeTOJINYEeCKON
KOMHUCCHUHM arpotexHosiorndeckoro ¢akysnabreta 1 centsops 2021 r. [Ipotoxon Ne 1
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COJIEP)KAHUE PABOYEN ITPOT'PAMMBI IUCIUILIAHBI

HaumenoBanue pasjaesa (moapasaesia)

[{enb 1 387241 OCBOEHUS JUCLUTLINHBI

[lepedens mIaHUPYEMBIX PE3yJIbTATOB 00YUYEHUS MO IUCLIUILIMHE,
COOTHECEHHBIX C INIAHUPYEMBIMH PE3YyJIbTATAMU OCBOCHUS
o0pa3oBaTeabHOI MPOrpaMMbl

MecTo TUCIUIUTMHEI B CTPYKTYPE 00pa30BaTEIbHON MTPOTPaAMMBI
OO0beM TUCHMIUIMHBI B 32YETHBIX €IMHUIAX C YKAa3aHUEM KOJIMYECTBa

aKaJeMHUYECKHX YaCcOB, BBIJICICHHBIX HA KOHTAKTHYIO paboTy 00yJaromumxcs

C mpenoiaBareseM (1o BUIaM yueOHBIX 3aHATHI) U HA CAMOCTOATEIbHYIO
paboTy 00yJaroIIuXCs

ConeprxaHnue JUCUUIUIMHBL, CTPYKTYpPUPOBAHHOE 10 TEMaM (paszenam) C
yKa3aHUEM OTBEJICHHOI'O0 Ha HUX KOJMYECTBA aKaJeMUYECKUX YaCOB U
BUJIOB YUEOHBIX 3aHITHM

Coneprxanue pa3aenoB TUCHUTLTUHBI

Pa3zenbl nMCUMIUIMHBI IO BUJIaM ayAUTOPHOMN (KOHTAKTHOM) paboThI U
(hOpMBI KOHTPOJISI

JlaGopatopHbie paboThI

[lepeuenb yueOHO-METOANMYECKOTO OOECIEYeHUS AJI1 CaMOCTOSITEIbHOM
PabOThI 0OYJAFOITUXCS IO TUCITUTIIINHE

Buasr camocTositensHOM padoThl oOydaromuxcs (CP)

Meroanueckue ykazanus (Jisl CaMOCTOSATEIHHOM pabOoThI)

@oHJ OLIEHOYHBIX CPENCTB AJI POBEACHUSA TEKYIIEU U IIPOMEKYTOUHOU
aTTecTallMy O0yYarolUXCs M0 IUCHUTIIHHE

[lepeueHp KOMIETEHIINI C YKa3aHUEM 3TAIOB UX (HOPMHUPOBAHMS B
npouecce ocsoenus: OITIOIT BO

[lepeueHb KOMIETEHIIMI C YKa3aHUEM ITAIlOB UX (POPMUPOBAHUS B
poliecce OCBOCHUS AUCIUTUIUHbI

OnucaHue nokasaTesieil U KpUTEpUEB OIIEHUBAHUS KOMIIETEHIINI Ha
Pa3IMYHBIX dTanax ux GOpPMHUPOBAHUS, OMMCAHUE 1K OLEHUBAHUS

Tumnosbie KOHTPOJIBHBIC 3aJaHus NI UHBIC MaTCpUallbl, HCO6XO,III/IMBI€ JJIs1

OLICHKHU 3HAHW, YMEHU, HABBIKOB U (WJIHM) OIBITA JICSITEIBHOCTH,
XapaKTePU3YIOIIUX ATAITBl OPMUPOBAHUS KOMIICTCHIIUN B TIPOIECCE
OCBOCHHS 00pa30BaTEIHLHON MPOTPAMMBI

TunoBble 3a1aHus U TPOBEICHUS TEKYIIETO KOHTPOJIS U PYOSIKHOTO
TECTUPOBAHUS

TunoBble 3aaHus IS TPOBEICHUS IPOMEKYTOUHOM aTTECTAIIH
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HaumeHnoBanue pa3jaesia (moapasaesia)

Metoanyeckue MaTepualsl, ONPEAESIAIOINE NPOLETyPbl OLIECHUBAHUS
3HAaHUU, YMEHUH, HABBIKOB, XapaKTEPU3YIOIINX ATAIbl (POPMUPOBAHUS
KOMIIETEHLINU

[lepeueHb OCHOBHOM U JOTIOJHUTEIBHON YU€OHON IUTEPATYPHI,
HEOOXOUMOM JISI OCBOCHUSI TUCITUTLIAHBI

OcHoBHast yueOHas 1ureparypa

JlonosiHUTENbHAS yueOHAas JINTEpaTypa

Ilepeuens pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOM CETH
HNuTepuer

IlepeueHb 371€KTPOHHO-ONOINOTEUYHBIX CUCTEM

IIepeyeHb pEKOMEHIYEMBIX HHTEPHET-CAUTOB 110 JUCLUIUIMHE
MeTtoauueckue yka3anus 1jsi 00y4aronuxcsi 0 OCBOCHUIO JTUCITUTINHBI
[lepeuenp MHPOPMAITMOHHBIX TEXHOJIOTHM, UCIIOIB3YEMBIX TPU
OCYLIECTBIEHUHU 00pa30BaTEIbLHOrO NpOLEcca 0 TUCLUUIIMHE, BKIIIOYas
nepeyeHb NporpaMMHOro odecredeHust U MH(HOPMALMOHHBIX CIIPABOYHBIX
CUCTEM

[lepeueHp NUILIEH3MOHHOTO MPOTPAMMHOI0 00ECIIEUeHUs y4eOHOTO
mporiecca

Ilepeuens npodeccuoHanbHbIX 0a3 JaHHBIX U UH(POPMALIMOHHBIX
CIIPABOYHBIX CUCTEM

MatepuranbHO-TEXHUYECKOE 0OecTIeYeHNE 00YUEHMS 110 AUCLUIIIINHE
[Inanupyemble mOMELIEHUs 1Sl IPOBEACHUS BCEX BUA0B yueOHOU
NEeATEIbHOCTH

[lepeuenp 0Opa3oBaTENbHBIX TEXHOJIOTUN, UCTIOIB3YEMBIX IIPU
OCYLIECTBJIEHUHU 00pa30BaTEIbLHOrO NPOLECca O TUCHUIIIINHE
Opranu3zanus o0pa3oBaTeIbHOTO MpoIlecca Uil UHBATUAOB U JIUILL C
OTPaHUYECHHBIMU BO3MOKHOCTSMH 310POBBS

[Tpunoxenus

[Tpunoxenue 1. JIucTel OMOTHEHUN U U3MEHEHHH K pabodeil mporpaMmme
JVCLUIIIAHBI

[Tpunoxenue 2. AHHOTaIMs pabodeit MporpaMMbl JUCITUTUTHHBI
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1 leap 1 3a71a4n 0CBOEHHSI AUCITUILIHHBI

Heabro m3ydeHus aucuuiuimHbl «Dusnka» sBiseTcs (OPMHPOBAHUE Y OYHAyIIHX
CTIECIUAINCTOB TEOPETUYECKUX 3HAHMA © TIPAKTUYECKUX HABBIKOB II0 TPAMOTHOMY
NPUMEHEHHIO 3aKOHOB (DM3WKU TIPU PEIICHUH 3ajad, BO3HUKAIONIMX B WX IMOCIEIYOMIEH
npo(hecCHOHABHOM NeSTEIbHOCTH.

3anayu:

— H3y4YeHHE 3aKOHOB OKPYKAIOIIETO MHUPa B MX B3aMOCBSI3H;

— oBnajgeHue GyHIAMEHTAIBHBIMA TPUHIUIAMA W METOJIaMU PEIICHHS Hay4YHO-
TEXHUYECKUX 3a]1aY;

— (opMHpOBaHNE HABBIKOB IO MPUMEHECHUIO TMOJOXKEHUN (PYHIaMEHTAIbHON (PU3UKH K
IPaMOTHOMY HAyYHOMY aHAJIHM3y CUTYyalMi, C KOTOPHIMHU CIEIHAIUCTY MPUXOIUTCS
CTAJIKUBATHCS MPU CO3JaHUN HOBOM TEXHUKH M HOBBIX TEXHOJIOTHIA,

— OCBOCHHE OCHOBHBIX (PM3HUECKHUX TCOPUH, TIO3BOJISIFOIITUX OMUCATh SIBJICHUS B TIPUPOJIC,
U TPENeioB TNPUMEHUMOCTH JOTHUX TEOPHH JUIS PEIICHUS COBPEMEHHBIX H
NEPCTICKTUBHBIX TEXHOJIOTHYCCKUX 3a71aY;

— (¢opMupoBaHue y 00yUaIOMIUXCS OCHOB €CTECTBEHHOHAYYHOW KapTHHBI MUPA;

— O3HAKOMJICHHE 00YyYaIOIINUXCs C HCTOPUEH M JIOTUKOW Pa3BUTHS (DU3UKH U OCHOBHBIX €€
OTKPBITUM.



2 IlepeyeHnb MIIAHUPYEMbIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE, COOTHECEHHBIX C MIAHUPYEMbIMU
pe3yJIbTATAMHU OCBOEHUsI 00pa30BaTeIbHOM NMPOrpaMMbl

N3yuenue

MAaHHOW  JUCIUIINHGI

HaIrpaBJICHO Ha

obmenpodeccuonanbHbIX (OIIK) koMIeTeHINIA:

dbopmupoBaHue

y

00yUarImMXCcs

CIIETYIOIINX

OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX
JUCIIUILIVH B
podecCHOHATEHOM
JeSITeIbHOCTH, TPUMEHSITh
METOJIbI MATEMATHYECKOTO
aHaJIM3a U MOJISITUPOBAHUS,
TEOPETUYECKOI'0 U
AKCIIEPUMEHTAIBHOTO
UCCIIC/IOBaHUS

SIBJICHUSI ¥ OCHOBHBIC 3aKOHBI
¢bu3uKy;

3-2 rpaHUIB IPUMEHUMOCTH
3aKOHOB (DU3UKH;

3-3 mpuMeHeHHE 3aKOHOB
(hM3KKH B BaKHEHIITUX
MPaKTUIECKUX MPUITOKECHUSIX;

3-4 ocHOBHBIE (hr3HYECKHE
BEJINYUHBI U (pr3ngeckue
KOHCTAHTBHI, UX OTpeeIeHHE,
CMBICII, CITOCOOBI ¥ €JMHULIBI
WX U3MEPEHHS;

3-5 pyHnameHTaIbHbIC
(u3NYEcKue OTBITH H UX POJh
B Pa3BUTHH HAYKHU;

3-6 Ha3HAUEHUE W MPUHLINIIBI

JNIEUCTBUS BaXKHEUIINX
¢uzngeckux npudbopoB

Ne Kon Conep:xanue KOMIeETEHIUH B pe3yabTare u3y4eHusi AMCUUIJIMHBI 00yYAKOLIHECH T0JIKHbI:
/11| KOMIIeTeHIITU N (nJIm ee 4acTH) 3HATh YMeTh BJIaJIeTh
1 |OIIK-2 CrocoOHOCTh UCIIOJIB30BATh 3-1 ocHOBHEBIE (U3UYECKHC V-1 00BACHUTH OCHOBHBIC B-1 naBbikamu

Ha0II0JaeMble TIPUPOIHBIE U
TEXHOTCHHBIE SBJICHUS U

3 dekThI ¢ mo3uIMiA
(hyHIaMEHTAIbHBIX
(hu3MueCcKUX B3aMMOICHCTBUH;

V-2 HCTONKOBBIBATH CMBICT
(DU3MYCCKUX BEIMYUH M
MOHSATHIA; 3aIMCHIBATE
ypaBHEHUS 1151 (PU3NIECKUX
BennuuH B cucteme CU;

V-3 paborats ¢ mpudopamMu u
000pyIOBaHUEM COBPEMEHHOM
(huznuecKoit 1adopaTopu;

V-4 ucnons30BaTh pa3IMuHbIC
METOJIUKU (PU3NIECKIX
HU3MEPEeHHI U 00pabOTKH
JKCIICPUMEHTAIBHBIX JaHHBIX;

V-5 ncnonab30BaTh METOIBI
aJICKBATHOTO (PU3NYECKOTO U
MaTEeMaTHYECKOTO
MOJCIIUPOBAHUS, a TAKKE
MIPUMEHSTH METOIBI (PHU3UKO-
MaTEeMaTHYECKOI'0 aHaIn3a K
PELIEHUIO0 KOHKPETHBIX
CCTCCTBCHHOHay‘IHI)IX
npoOieM

UCIIOJIb30BaHUS OCHOBHBIX
001IePU3NIECKUX 3aKOHOB U
MPUHIIMIIOB B BAXKHEHIIINX
MPAaKTHYCCKUX MPUITOKCHHSIX;

B-2 HaBbIKaMu pUMEHEHUS
OCHOBHBIX METOIOB (hHU3UKO-
MaTEeMaTUYECKOI0 aHaIN3a
JUTSL peIIeHUs
€CTECTBEHHOHAYYHBIX 3ajiay;

B-3 HaBbIKaMy npaBUIBLHON
9KCIUTyaTallid OCHOBHBIX
npruOOPOB B 00OPYAOBAHUS
COBpEeMEHHOH (pu3nyecKoi
naboparopuy;

B-4 naBbikamMu 00pabOTKH U
HUHTEPIPETUPOBAHUS
pe3yIbTaTOB (PU3UICCKOTO
IKCIIEPUMEHTA;

B-5 naBpikamu
HCITOJIb30BaHUS METOIOB
(hu3NIeCKOro MOJIEITUPOBAHUS
B IIPAKTHKE




3 MecTo AMCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Hucrunmaa «®usukay otHocUTCs K biioky 1 «/luciummmast (Moyn)» 6a30B0OM 4acTu
porpaMMsbl OakanaBpHara.

4 O0beM IMCHUILIMHBI B 32YE€THBIX IMHUIAX ¢ YKA3aHHEM KOJIUYEeCTBA
aKaJeMH4YEeCKUX YaCOB, BbIICJIEHHbIX HA KOHTAKTHYI0 pa0oTy 00y4alImmnxcs ¢
npenojaasaresyeM (Mo BUAAM Y4eOHBIX 3aHATHH) U HA CAMOCTOATEJIbHYI0 PadoTy

00y4aroIuxcs
O0beM TUCHMILIMHBI, Yac.
Bujx yueOHBIX 3aHATHII U CAMOCTOAATEIbHAS padoTa B Kypc
cero 1
KonTakTHasi padora o0yuaromuxcs ¢ nmpemnojaaBaresiem, 19,40 19,40
8 MoM uucie:
Jlexiu (JI) 8 8
ITpaktuueckue 3austus (113), Cemunapsi (C) — —
JlabopaTopusbie padotsl (JIP) 10 10
CaMOCTOHTe..JIbHaﬂ pa6ora odyuarwmmuxcs (CP), 84,80 84,80
8 MoM Hucie.

. KII — —
Kypcogoii mpoexT (padoTa) KP — —
Jlpyeue euowvt CP:

Pacuetno-rpaduyeckue pabotsi (PT'P) — —
Pedepar (Ped) — —
KonTposrHas paboTa cTyieHTa 3a04HOM (hOpMbI O0yUEHUS — —
KonTpoJab 3,80 3,80
Bua npoMe:xyTOUYHOM aTTECTAUU 3 3
(3auem (3), 3auem c oyenxoti (30), sxzamen (3), 3awuma KII (KP)
O01mas Tpy10eMKOCTh 1acob 108 108
3a4YeTHBIX eTUHMI 3 3
B TOM 4YHCJIe B (hOopMe IPAKTUIECKON MOITOTOBKU — —




5 Conep:kanmne TMCHUILINHBI, CTPYKTYPHUPOBAaHHOE 10 TeMaM (pa3esiaM) ¢ yKa3aHHueM
OTBEJEHHOI0 HA HUX KOJIMYeCTBA aKaJIeMUY€eCKNX YaCOB U BUI0B Y4eOHBIX 3aHATHIl

5.1 Conep:xkanue pa3iejioB IMCUUILIMHBI

HaumenoBanue B pesyanrare
Ne DopmMupyemMble Coaepixanue pasjena B INIAKTHYECKUX H3yueHns
n/n pasjeia KOMIIETCHI[M U equaunax (JAE) AHCHHIINHBI
AUCHUILIHHBI o0yyarouuecs:
1 |BBenenue B OIIK-2 JE-1. ®u3uka B cucteMe eCTeCTBEHHBIX HayK. 3-1-3-6
JTUCHIUTUIAHY OO6m1ast cTpyKTypa U 331a41 AUCIUTLTUHBI Vo] V-5
«Duznkay. JKCIepuMeHTaNbHAs U TEOPeTUIECKas
(usuka. OusndecKkue BeIMIUHB, UX u3Mepenne u | B-1—B-5
OlleHKa morpemHocTeit. CUCTEMBbI €HHUIL
¢usnueckux BenmurH. Kpartkas ucropus
busnyeckux uaei, KOHUENIHA U OTKPBITHH.
®du3nKa ¥ HAYYHO-TEXHUYECKUH MPOorpecc.
2 |MexaHuka OIIK-2 JE-2. OcHOBHBIC KHHEMATUUYCCKUE 3-1-3-6
XapaKTePUCTHKH KPUBOIMHEHHOTO IBU)KCHUSI: Vo1_V.5
CKOpOCTh M ycKopeHue. HopmanbHoe u
TaHTeHIHAJIbHOE YCKopeHue. Kunemaruka B-1-B-5

BpalIaTeIbHOTO JBUKEHUS: YIJIOBas CKOPOCTh U
YIJIOBOE YCKOPEHUE, UX CBA3b C JUHEHUHOU
CKOPOCTBIO M YCKOPEHHUEM.

HE-3. NUHepuuanbHble CUCTEMBI OTCUYETA U MIEPBHIN
3akoH HeroToHa. Bropoii 3akoH HerotoHa. Macca,
UMITYJIbC, CHJIA. Y PaBHEHHUE JIBH)KECHHUS
MaTepuaIbHOM TOUKH. TpeTtuit 3akoH HproToHa 1
3aKOH COXPAaHEHUS UMITYJIbCa. 3aKOH BCEMUPHOIO
TaroreHusi. CUIIbl TpeHUs.

JE-4. MoMeHT UMITyJIbCa MAaTEPUAIBHON TOUKH U
MEXaHUYECKON cucTeMbl. MOMEHT CHUJIBIL.
YpaBHEHHE MOMEHTOB. 3aKOH COXPaHEHUS
MOMEHTA UMITYJIbCA MEXaHUYECKON CUCTEMBI.

JE-5. Cuna, paboTa v MOTEHIIMATbHAS YHEPTHUSI.
KoHcepBaTuBHBIE 1 HEKOHCEPBATUBHBIE CUIIBI.
PaGota u kuHeTHUecKas sHeprus. 3aKOH
COXpPAaHEHUA MMOJTHON MEXaHUYECKON YHEPTHUH B
0JI€ MOTEHIIUATBHBIX CHIL.

JE-6. OcHOBHOE ypaBHEHHUE TUHAMUKU
BpallaTeIbHOTO JBUKEHUS TBEPAOTO TEJa C
3aKpEIUICHHON OCBIO BpalleHusl. MOMEHT
nMIyJibca Tena. MoMmeHT naepuuu. Teopema
[Ireitnepa. Kunetnueckas sHeprus
BPAILAOLIErOCsl TBEPAOTO TENA.

JE-7. O6mue cBOMCTBA )XUIKOCTEH U Ta30B.
CranmoHapHO€ T€UEeHUE U1eaTbHON )KUIKOCTH.
Ypasuenue bepnymm. UneansHo yrpyroe Teno.
Yrpyrue HanpsokeHus u nedopmanuu. 3akoH ['yka.
Mopyns FOnra.




n/n

HaunmeHoBaHune
pasaena
JUCIHHUIIIMHDBI

DopmMupyemMble
KOMIIeTeHIIUH

Coaep:xxaHue pa3jiena B JUIAKTHYECKUX
equaunax (JAE)

B pe3syasbTare
H3YyYeHHsI
AU CIUILTHHBI
odyyalouuecs:

JE-8. [IpuHIIMn OTHOCUTENHHOCTH U
npeoOpaszoBanus [ anmmnes. HemHBapuaHTHOCTH
3JIEKTPOMAarHUTHBIX SIBJI€HUH OTHOCUTEIBHO
npeoOpazoBanuii ["anmmnes. [Toctynatsr
crienMansHoi Teopuu otHocutTenbHocTH (CTO)
Ovinmrelina. OTHOCUTENFHOCTD OJIHOBPEMEHHOCTH
u nipeoOpazoBanus Jlopenna. [lapamgokcer
PEISATUBUCTCKONM KMHEMATUKU: COKpAIEHUE ITTUHBI
Y 3aMEeIJIEHUE BPEMEHU B ABMKYILIUXCSI CUCTEMAX
oTcyeTa. PemaTUBUCTCKUI MMITYJIbC. B3anmMoCBA3b
Mmaccol ¥ 3Heprun B CTO. CTO u saaepHas
JHEPreTHKa.

TepmoauHamuka u
MOJIEKYJISIpHAs
(uznka

OIIK-2

HE-9. TepmoauHaMHU4YeCKO€ PaBHOBECUE U
temneparypa. HyneBoe Hadano TepMOAMHAMUKH.
OMIupHyecKas TeMIepaTypHas IIKaa.
KBasucrarnueckue npouecchbl. Y paBHEHHE
coCTOsIHUS B TepMoanHamuke. OOpaTtumbie u
HeoOpaTuMeble mporieccsl. [lepBoe Havano
TEPMOJUHAMUKH. TEeII0eMKOCTb. Y paBHEHHE
Maiiepa. M3oxopudeckuii, N300apuIeCKUid,
U30TePMUYECKUil, arabaTHUeCKHii MPOLECCH B
uaeanbHbIX razax. [IpeoOpa3oBaHue TEIIOTH B
MexaHudyeckyto padory. Llukn Kapno u ero
KOA(POUITMCHT MOJIE3HOTO ICUCTBUSA. DHTPOTIHSL.

HE-10. JlaBienue ra3za ¢ TOUYKH 3pEHHS
MOJIEKYJISIPHO-KMHETUYECKOU TEOPHH.
TemnnoeMKoCTb U YUCI0 CTeneHel CBOOO b
MoJieKyJ ra3a. Pacnpenenenue MakcBeria s
MOJYJIS U IPOEKUUH CKOPOCTH MOJIEKYJI
UJCALHOTO ra3a. JKCIepUMEHTaIbHOe
o0ocHOBaHHUE pactnpeneneHust MakcBea.
Pacripenenenne bonpiimana u 6apoMerprdeckas
(hopmya.

HE-11. fBnenus nepenoca. {uddysus,
TEIUIONPOBOIHOCTh, BHYTPEHHEE TPEHHE.
BpoyHoBcKkoe aBUXEHHE.

3-1-3-6
V-1-V-5
B-1-B-5

DNEeKTPUIECTBO U
MarHeTH3M

OIIK-2

HE-12. 3akon Kynona. HanpskeHHOCTh 1
HOTEHIIMA AIEKTPOCTATUIECKOTO 1oJisi. Teopema
lNaycca B unTerpanspHoit opMe U ee MpUMEHEHUE
JUISL pacueTa dJIEKTPUUECKUX MOJIEH.

JE-13. PaBHOBecue 3aps/10B B IPOBOTHUKE.
OcHoBHast 3a/1a4a SJEKTPOCTATHKH MTPOBOTHUKOB.
OKBHITOTEHIMATIHHBIE TIOBEPXHOCTH U CUIIOBBIC
JIMHUY 3JIEKTPOCTATHYECKOTO IO MEXTY
MPOBOJIHUKAMH. DJIEKTPOCTATHUECKAs 3alUTa.
EMKOCTBh MPOBOJTHUKOB ¥ KOHACHCATOPOB. DHEPIHs
3apsHDKEHHOI0 KOHJICHCATOPA.

3-1-3-6
V-1-V-5
B-1-B-5
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n/n

HaunmeHoBaHune
pasaena
JUCIHHUIIIMHDBI

DopmMupyemMble
KOMIIeTeHIIUH

Coaep:xxaHue pa3jiena B JUIAKTHYECKUX
equaunax (JAE)

B pe3syasbTare
H3YyYeHHsI
AU CIUILTHHBI
odyyalouuecs:

HE-14. Dnextpudeckoe mose aumoss. Jumons Bo
BHEIIHEM 3JieKTpudeckoM nose. [lonsipuzanus
JUBIIEKTPUKOB. OpUEHTALIMOHHBIN U
ne(pOpMaMOHHBI MEXaHU3MBbI MTOJIIPU3ALINH.
BekTop 21eKTpruecKoro cMeeHust
(anexTpuYecKoi HHAYKINH). J{nanexTpudeckas
MPOHUIIAEMOCTh BEIIECTBA. DIEKTPUUYECKOE MOJIE B
OJIHOPOJIHOM JTUAJIEKTPHUKE.

JE-15. Cuna u mnoTHOCTh TOKa. Y paBHEHUE
HEIMPEPHIBHOCTH JJI IIJIOTHOCTH TOKa. 3akoH OMa B
HMHTETPALHON 1 AuddepeHITnanbHol Gopmax.
3akon J[xoyns — Jlenna. 3akoH Bunemana —
®panua. DNeKTpoIBUKYIIAS CHJIa UCTOYHHUKA
Toka. [IpaBuna Kupxroda.

JIE-16. MarautHoe B3auMOACHCTBHE IOCTOSHHBIX
TOKOB. BekTop MarHuTHON MHIYKUIUU. 3aKOH
Awmmnepa. Cuna Jlopenna. J{BimkeHnue 3apsijioB B
JNEKTPUYECKUX U MarHUTHBIX MOJISIX. 3aKOH buo —
Cagapa — Jlannaca. Teopema o mupKymsiuu (3aK0oH
MIOJTHOTO TOKA).

JE-17. MarautHoe 10JIe 1 MarHUTHBIHI
JUTIOJIBHBIA MOMEHT KPYTOBOT'O TOKA.
Hamarunuenune marnetrkoB. HanpsbkeHHOCTD
MarHUTHOTO 1OJis. MarHuTHasi MPOHUIIAEMOCTb.
Knaccudukanus MarneTukoB.

JE-18. ®eHoMeHOI0TUs 3JeKTPOMAarHUTHOM
nHaykuu. 1Ipasuio Jlenna. YpaBHenue
3JIEKTPOMAarHuTHOM MHAYKUIMU. CaMOUHIYKIIMSL.
WHIyKTUBHOCTE cosleHOuAA. BxirroueHne u
OTKJIFOUYEHHUE KaTyIIKN OT UCTOYHHMKA MOCTOSIHHOMN
OJ1C. DHeprus MarHuTHOTO TOJISL.

Konebanus v BOIHEI

OIIK-2

JE-19. UneanbHbIi TApMOHUYECKUN OCIIHILISTODP.
VYpaBHeHHE UACATBHOTO OCHMIUISITOPA U €r0
pelieHne. AMIUTUTY/a, yacToTa U (haza KoieOaHusl.
[Ipumeps! konebaTeNbHBIX IBUKCHUN PA3ITUYHON
(usnueckoit mpupoapl. CBOOOIHBIEC 3aTyXarOIINe
KOJIEOAHUS OCIHIUIATOPA C TIOTEPSMHU.
Brinyxnennsie konebanus. CrnoxxeHue KojeOanuit
(6uenus, purypsl Jluccaxy). Pasmoxxenue u cuaTe3
KoJIeOaHWii, TOHITHE O CIIEKTPE KOJICOAHHIA.
Casi3aHHbIC KOJICOAHUS.

JIE-20. BorHoBoe npmxenue. Ilmockas
rapMoHHYecKas BOJIHA. J[JTMHA BOJIHBI, BOTHOBOE
4Kcio, (ha3oBasg CKOPOCTh. Y paBHEHHUE BOJIHBI.
OpnHoMepHOE BOJTHOBOE ypaBHEHHE. YTIpyrue
BOJIHBI B ra3ax KUIAKOCTSIX U TBEPABIX TENAX.
[Tnockue u ceprueckue MEeKTPOMarHUTHBIC
BoJIHBIL. [losigpu3anus BoJIH.

3-1-3-6
V-1-V-5
B-1-B-5
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n/n

HaunmeHoBaHune
pasaena
JUCIHHUIIIMHDBI

DopmMupyemMble
KOMIIeTeHIIUH

Coaep:xxaHue pa3jiena B JUIAKTHYECKUX
equaunax (JAE)

B pe3syasbTare
H3YyYeHHsI
AU CIUILTHHBI
odyyalouuecs:

JE-21. NaTephepeHIMOHHOE TIOJIE OT JABYX
TOYEUHBIX UCTOYHUKOB. OnbiT FOHTA.
HuTepdepomerp Maiikenscona. MHTEpdepeHius B
TOHKHX IJICHKax. MHoromyueBasi HHTepdepeHIus.

HE-22. TTpunrmun ['tolirenca — @penens.
Hudpaxus OpeHens Ha NPOCTEUIINX Tperpagax.
Hudpaxmus @paynrodepa. JudpakiponHas
pelieTka Kak creKTpanbHblil nmpubdop. [lonsrue o
roJorpaguueckoM METO/I€ MOTyUYeHUs 1
BOCCTAHOBJICHHS N300paKCHHM.

JE-23. ®opma u cTenedb noiasipu3aiun
MOHOXpOMAaTH4YECKUX BOJH. [lonyuenue u ananus
JIMHEWHO-TIOJSIPU30BAHHOTO cBeTa. JInHeHoe
JaBynydenpenomiienue. [IpoxoxaeHue csera uepes
JUHEeHHbIe Pa30Bble TUIaCTUHKU. MIcKyccTBeHHas
ONTHYECKasi aHU30Tponus. POTOyNpyrocTs.
HupkynspHas Gpa3zoBasi aHU30TPOMHSL.
DNEKTPOONTUYECKUE K MATHUTOOIITUIECKHE

3¢ deKTh.

JE-24. OTtpaxkenre u nmpenomMieHue cBeTa Ha
IpaHuLe pa3ziena AByX AUAIEKTPUKOB. POpMyJIbl
®penens. [lonHOE OTpakeHHE U €r0 IPUMEHEHHUE B
TeXHHUKE. BOJTHOBOABI 1 CBETOBOIBI.
BprocrepoBckoe oTpakeHue.

JIE-25. ®enoMeHOJIOrHs HOTIOMICHHUS U
JIMCTICPCUU CBETA.

KsanroBas ¢uzuka

OIIK-2

JE-26. U3nyuyenue HarpeThix Ted. CeKTpaabHble
XapaKTePUCTHKH TEIJIOBOTO M3TyYeHHs. 3aKOHbI
Kupxroda, Crepana — bonprimana u Buna.
AbcomoTtHo yepHoe Teno. Dopmyna Penes —
JIxuHCa M «yIbTpaduoIeToBast KaTacTpoday.
['mnoresa Ilnanka. KBantoBoe 00bsicHeHNE
3aKOHOB TEIIOBOro n3nmyueHus. KopmyckymnspHo-
BOJIHOBOM Jlyajiu3M CBeTa.

JE-27. ®orosddext u appexr Komnrona.
VYpasuenue DiiHurreitna 1 porordpdexra. OnbIT
bore.

JE-28. Mogenb aroma ToMcona. OnbITEL
Pesepdopma mo paccesHuto anbda-gacTuir.
SnepHas Mozens aToMa. DMIUPHYECKHUE
3aKOHOMEPHOCTH B aTOMHBIX crieKkTpax. Popmyna
bansmepa.

3-1-3-6
V-1-V-5
B-1-B-5
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HaumeHnoBaHue B pesyabTate

Ne asena dopmMupyemblie Coaep:xxaHue pa3jiena B JUIAKTHYECKUX u3yueHus
n/n P KOMIETEHIIUU enuaunax (JIE) AMCHMILTHHB
ANCIANTHHB odyyalouuecs:

HE-29. T'uniotesa ne bpoiins. Onwitel J3BUCCOHA 1
Ixepmepa. udpaknus mukpodactair. [IpuHiun
HeorpeaeneHHocTH [ eiizendepra. BomHoBas
(yHKIUs, €e CTATUCTHYECKHUIA CMBICH U YCIIOBHS,
KOTOPBIM OHa JI0J)KHA yAOBJIETBOPSTh. Y pABHEHHE
Illpenunrepa. KBanToBas yactrua B OAHOMEPHOM
NOTEHIUAIBbHOH siMe. OHOMEPHBII
MOTEHIUAIBHBIN MOPOT U 6apbep.

7 | SAnepnas puszmka OIIK-2 HE-30. CocTaB atomHoro sipa. Xapaktepuctuku | 3-1 —3-6
A1pa: 3apsl, Macca, SHEPIus CBSA3HU HYKJIOHOB. V1_-V.5
PannoakTuBHOCTE. BHIEBI 11 3aKOHEI
PaInOaKTUBHOIO u3aydenus. Snepunie peakuun. | B-1-B-5
Henenue sinep. Cunres siaep. JlerektupoBanue
sinepHbIX u3nydeHui. [lonsTHe o 1o3uMeTpun u
3aluTe.

JE-31. ®yHnameHTanbHbIE B3aUMOJEHCTBUS U
OCHOBHBI€ KJIACCHI 3JIEMEHTaPHBIX YACTHII.
YacTuel 1 aHTUYACTHUITEL. JICNITOHBI ¥ aIPOHBI.
KBapku. DnexTpociaboe B3anMoAeCTBHE.

8 | Dusnueckas KapTUHA OIIK-2 JE-32. Oco0eHHOCTH KITACCUIECKOM, 3-1-3-6
MHpa HEKJIACCHYECKOM M MOCTHEKIIACCUIECKON (PU3UKH. V.1_V.5
MeTopmonorusi COBpeMEHHBIX Hay4YHO-
MCCIIEIOBATENLCKUX IPOrpamMM B obnactu ¢pusuku. |B-1—-B-5
OCHOBHBIE TOCTHKEHUS U TPOOIIEMbI CYyObsIEPHOI
¢uzuky. [lonbITkM 00BETUHECHUS
(byHIaMeHTaTbHBIX B3aUMOICUCTBUN U CO3aHUS
«reopuu Bceroy» (Theory of Everything).

5.2 Pa3fesibl JUCUMILJIMHBI 110 BUIAM AYJIUTOPHOM (KOHTAKTHOM) padoThI U GOpMbI
KOHTPOJIsI

Buabl yueOHBIX 3aHATHI
(B yacax) DopMbI
Ne Ne HanmeHnoBanue pasneia B T.4. B TeKyLIero
n/m| Kypca AMCUMILINHBI I JIP m dopme KOHTPOJIA 1
NMPaKT. ycneBaeMoCTH
NMOAr0TOBKH
1 1 BBenenue 1 — — — T
1 MexaHuka 1 2 — — T, 3JIP
3 1 TepMoauHamuka u 1 ) B B T, 37IP
MOJICKYJIsipHast GU3MKa
4 1 DJIEKTPUYECTBO U MAarHETU3M 1 2 — — T, 3JIP

! T — recruposanue, 3JIP — 3amura 1a60paTopHBIX PaGoT
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Buabl yueOHBIX 3aHATHI
(B yacax) DopMbl
Ne Ne HanmeHnoBanue pasneia B T.4. B TeKyLIero
n/m| Kypca AMCUMILINHBI I JIP m dopme KOHTPOJIA 1
NMPaKT. ycneBaeMoCTH
NOATOTOBKH
5 1 Kosnebanus 1 BOIHBI 1 2 — — T, 3JIP
6 1 KBanToBas ¢usnka 1 2 — — T, 3JIP
7 1 SnepHas ¢puzuka 1 — — — T
8 1 dusnyeckas KapTHHA MUpa 1 — — — T
Hroro 3a 1 kypc: 8 10 - - —
NUTOI'O: 8 10 - - —
5.3 JIabopaTopHbIe padoThI
Ne HanmeHnoBanue pasneia Bcero
Ne kypca HaumenoBanue j1abopaTopHbIX padoT
n/n AUCIHUTNIHHBI 4acoB
1 1 Mexanuka N3ydeHne nocTynaTebHOrO JBUKECHUS 2
CUCTEMbI Ha MalInHe ATByJa
2 1 TepMmoauuamuka u MosiekyisipHas | OnpezaesneHue nocTossHHOW bonbiMana 2
¢duzuka
3 1 DJIEKTPUYECTBO U MAarHETU3M ITpoBepka 3akoHa Oma 2
4 1 Komebauus u BOJIHEL Ornpenenennie IJIUHBI BOJHbBI U3Ty4EHUS 2
MOJTyTIPOBOIHUKOBOTO JIa3epa C
MOMOIIBI0 TH(PPAKIMOHHON PEIIETKU
5 1 KBanToBas dusuka Uccnenoanue criekTpa U3Iy4eHUs 2
aToMa BoJIopoAa

Hroro 3a 1 kypc: 10
UTOI'O: 10

6 IlepeyeHb yueOHO-MeTOAMYECKOT0 00eceYeHH s AJIsl CAMOCTOSITEIbHOUM PadoThI
00y4aromuxcs no JMCUUIINHE

6.1 Buabl camocrosiTe/ibHOM padoTsl o0yuarmuxces (CP)

Ne Ne kypca HaumeHoBaHue pa3jaesa JUCUMILIIHMHBI Buanr CP Beero
n/m| 4acoB
1 1 Bsenenue IToaroroBka x )
TECTUPOBAHUIO
2 1 MexaHuka IToaroroBka x 5
TECTUPOBAHUIO
KoHncnextupoBanue
MarepuaioB, paboTa co 10
CIIPaBOYHOMU
JIUTEPATypPOil
3 1 TepmoanHaMuka U MoJeKyIsipHast pusznka IToaroroska k 5
TECTUPOBAHUIO
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Ne Ne kypca HaumenoBanue pa3saesa JUCIUIIINHBI Buan: CP Beero
n/m| yp P JacoB

KoHncnextupoBanue
MarepuaioB, paboTa co
CIIPaBOYHOU
JIUTEPATYypPOil
4 1 DNEeKTPUYECTBO U MarHETH3M IToaroroBka x 5
TECTUPOBAHUIO
KoHncnextupoBanue
MarepuaioB, paboTa co
CIIPaBOYHOU
JUTEPATypOil

5 1 Komebauus u BOJIHEL IToaroroBka x
TECTUPOBAHUIO
KoHncnextupoBanue
MarepuaioB, paboTa co
CIIPaBOYHOU
JIUTEPATYypPOil

6 1 KBanroBas ¢uzuka ITonroroBka k
TECTUPOBAHUIO
KoncnektupoBaHue
MaTepHuaoB, paboTta co
CIIPaBOYHOM
JIUTEPATypPOil
7 1 Anepuas pusuka IToaroroBska K
TECTUPOBAHUIO
8 1 ®dusnyeckas KapTUHA MUpa [ToaroroBka k
TECTUPOBAHUIO
Hroro 3a 1 kypc: 84,8
HNTOI'O yacos: 84,8

10

10

10

10

2,8

6.2 MeToanueckue yKazaHus (151 CAMOCTOATEIbHOI padoThI)

JlJis caMOCTOSITENIbHOTO M3y4YeHHUs MaTepUalioB MO AucuUIInHe «Dusuka» (pasgen
«Mexanukay) oOyyarouigecss MOTYT BOCIOJIb30BAaThbCA  CICAYIOIIMMU  aBTOPCKUMHU
METOIMYEeCKUMHU YyKazaHusmu: bubuk, ['A. ®usuka um Ouodusuka. Y. 1: MexaHuka u
OnoMexaHuka [DJEKTpOHHBIH pecypc]: METOAWYECKHE yKa3zaHus JUId  CTYACHTOB
TEXHOJOTMYECKHUX (PaKyIbTETOB CEIbCKOXO03SHUCTBEHHBIX BY30B / [.A. bubuk. — Spocnasnb:
ATCXA, 2011. — 36 c. // Dnexrtponnas oOuommoreka AI'CXA. — Pexum nocrtyna:
http://192.168.2.44/buki_web/bk cat_find.php 01.09.2021, TpeGyeTcs aBTopu3aIus.

7 ®OH OLICHOYHBIX CPEACTB AJIA MPOBEACHUS TEKYIIeH U MPOMEKYTOYHON ATTEeCTALUU
00y4aromuxcs no JMCUUIIMHE

®oHJ OLEHOYHBIX CPEJCTB MpEAHA3HAUEH JJI1 KOHTPOJS U OIEHKH 00pa30BaTeIbHBIX
JOCTHKEHHUM 00yJaromuxcsl B MPOIecCce U3YUCHUS! TUCIUTUIUHBI « DU3HKaY.
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B ¢oHze olleHOYHBIX CPEACTB MPENCTaBICHbl TUIIOBBIE KOHTPOJIbHBIC 3a/IaHU U UHBIE
MaTepuagbl, HEOOXOAMMBIE [UIsI OICHKH 3HAHWM, YMEHWH, HaBBIKOB M (WJIM) ONBITa
AESITeIbHOCTH, XapaKTEPU3YIOLINX 3Tanbl JOPMUPOBAHUS KOMIIETEHIINH B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOTrpaMMBl.

[IpomexyTounas arrectauusi Mo JucHUIUIMHE «®PU3MKa» TMPOBOJUTCS C ILEIBIO
OTIpe/IeNICHUs] CTETNIEHH OCBOCHMS OOydYarommmcsl 00pa3oBaTelbHOW MpOorpaMMmbl B ¢dopme
3ayeTa.

7.1 IlepeyeHb KOMIIETEHIIMIA ¢ YKa3aHUEM 3TANOB UX GopMHUpOBaHMs B mpolecce
ocsoenus OIIOII BO

Jrtansl GopMHUPOBAHHSA M IPOBEPKH YPOBHS C(DOPMHPOBAHHOCTH KOMIIETEHIMI 110
AMCHUILIMHAM, TPpaKTHKaM B npouecce ocsoenuss OINOII BO
OIIK-2 — Cnocobnocmb ucnonb3o6ansv 0CHOGHbIE 3AKOHbL €CHECMEEHHOHAYYHBIX OUCUUNTIUH 6
npogeccuonanbHoil deamenbHoCmu, NPUMEHAMb MEMOObl MAMEMAMUYECKO20 AHATU3A U
MOOenuposanus, meopemudecko20 U IKCHEPUMEHMAIbHO20 UCCT1e008AHUS
1 MaremaTtuka
XUMUsI HEOpraHU4ecKas
XuMusl aHaTuTHYECKast
Dusuka
[IpakTuka Mo MoJy4eHHUIO MEPBUYHBIX MPOPECCHOHATBHBIX YMEHUH U HABBIKOB, B TOM YHCIIE
NEPBUYHBIX YMEHHUH U HABBIKOB HAYYHO-HCCIIEA0BATEIbCKOMN IEATENbHOCTH
XuMHs OpraHudeckas
XuMmus huznueckas U KOJJIOHIHAs
DKOJIOTHSs
OKosorus arposianamadToB
I'eneruka
DU3NKO-XMMHUYECKHE METO/Ibl aHAJIN3a
OCHOBBI HAYYHBIX UCCIICIOBAHUIN B arpOHOMUU
3amuTa BBITYCKHOM KBATH(PUKAITMOHHON paOOThI, BKIIOYAsl TOATOTOBKY K POIEAYPE
3alIUTHI U MPOLEAYPY 3aIUThI

Ne kypca

| | et

—_—

DN W [WIN N[N

7.2 IlepeyeHb KOMIIETEHIIMIA ¢ YKa3aHUEM 3TAnoB UX GopMupoBaHMs B mpolecce
OCBOCHMS JUCHMILIUHBI

Ne Kon
pasnena HanMeHoBaHMe KOHTPOIHPYEMOIo pa3aena KOHTpOIHpYeMoH ®opma
(Temb1) (moa3Tana) TMCHUILIMHBI (3TANA) KOMITETeHIIHN OLICHOYHBIX CPEJCTB
1 BBenenue OIIK-2 T
2 Mexanuka OIIK-2 T, 3JIP
3 TepMoarHaMuKa U MOJIEKYJIsSIpHast pu3uka OIIK-2 T, 3JIP
4 DJIEKTPUYECTBO U MAarHETU3M OIIK-2 T, 3JIP
5 Konebanus v BOJIHBI OIIK-2 T, 3JIP
6 KBanToBas ¢usuka OIIK-2 T, 3JIP
7 SnepHas pusuka OIIK-2 T
8 dusznyeckas KapTUHa MUpa OIIK-2 T
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7.3 Onucanme noka3zatejedl M KpUTepUEeB OLEHUBAHWS KOMIIETEHIM HA Pa3IMYHBIX 3TANAX MX
(popMupoBanus, onucaHue MKAJI OLEHUBAHUS

CooTBeTcTBHE ypOBHeﬁ OCBOCHMA KOMIIETCHIUM IVIAHUPYEMbIM pe3dyJibTaTaM
06y‘-leﬂﬂfl N KPUTECPUAM UX OLICHUBAHUSA

CMBICJI, CIIOCOOBI K
€JIMHUIIBI KX
HM3MEPCHUSL;
(yHIaMeHTaIbHEIC
(hU3UYECKUE OTIBITHI U
WX POJIb B Pa3BUTHH
HayKH{; Ha3HAYCHHE U
TIPUHITAIIBI IEHCTBUSL
BKHEUIITUX
¢u3nIecKux
npubOpoB

POJIb B pa3BUTUH HAYKH;
Ha3HAYCHHE U MPUHIIUIIB
JIEWCTBHS BaXKHEHIITNX
¢u3HIeckux npudopos

Oopa3oBare/ibHbIE HU3KHI
KomnereHunu Ilepeuensn Dopma .
TeXHOJIOTMH . . HUKE CPeIHero (moporoBbIi
KOMIIOHEHTOB OLICHOYHOI'0 BBICOKH CpeaTHNH .
¢opmupoBanus (moporoBblii) YPOBEHb He
KOMIIETEeHIIUH cpencTBa
KOMIIETEeHIIUH JOCTUTHYT)
I kajabl olleHUBAHUS
Kon |®opmynanposka a
OTJINYHO/324YTEHO XOpOHIO/Sa‘lTeHO y):lon.n./sa'neﬂo HE yL[OB.]]./He 3a4YTCHO
OIIK-2 |CrocobHOCTE 3namp: ocHOBHBIE HeKum-BmyanmauI/m, TecTtoBbie 3naem: ocuoBHbIE 3naem: ocHoBHEBIE 3naem: ocHoBHEBIE He 3naem: oCHOBHBIC
HCIIOJIB30BATh (bPIBI/I‘ICCKI/Ie SIBJICHUSA HpO6J’IeMHaﬂ JICKIIHA, 3aJaHusd, @MSH‘{CCKHC SIBJICHUSA U (bPIBI/I‘ICCKI/Ie SIBJICHUSA U (bPIBI/I‘ICCKI/Ie SIBJICHUSA U @MSH‘{GCKHC SIBJICHUSA U
OCHOBHBIC 3aKOHBI 1 OCHOBHBIC 3aKOHBI J'IeKum—zmcxyccm, OHUIIETHI K 3a4€Ty |OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI (1)I/ISI/IKI/I; OCHOBHBIC 3aKOHBI (1)I/ISI/IKI/I; OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX (bI/IBMKI/I; TpaHUIIbI KOMHLIOTepHaSI (1JI/ISI/IKI/I; TpaHULBI MIPUMEHCHHUEC 3aKOHOB MIPUMEHCHHUEC 3aKOHOB (1JI/ISI/IKI/I; TIPUMCHCHHEC
JUCIUIIINH B TIPUMCHUMOCTH CUMY AN TIPUMCHHAMOCTH 3aKOHOB (bI/IBHKI/I B BaXKHEHIIINX (bI/IBHKI/I B BaXKHEHIIINX 3aKOHOB (1JH3HKI/I B
npo(eCCHOHANTBHON  |3aKOHOB (DH3UKH; (hU3KMKY; TPUMEHEHHE MIPAKTUYECKUX MIPAKTHYECKHUX BaXKHEHIIMX
JCATCIIBHOCTH, MIPUMEHCHHUEC 3aKOHOB 3aKOHOB QJI/BHKI/I B TPUJIOKCHUAX,; OCHOBHBIC |IPUJIOKCHUAX; OCHOBHBIC |IIPAKTUYCCKUX
TIPUMCHATH METOIBI (bI/IBHKI/I B BaKHEHIITHUX Q)quecxne BCIIMYUHBI U Q)quecxne BCIIMYUHBI U TIPATIOKCHUAX
MaTEeMaTH4YC€CKOro Ba)KHEHIIIMX TIPAKTUYECKUX (1)H3H‘-ICCKI/I6 KOHCTaHTBI, (1)H3H‘-ICCKI/I6 KOHCTaHTBI, OCHOBHBIC (1)14314‘-1661("6
aHaJim3a u TPAKTUYCCKUX TIPATIOKCHUAX; OCHOBHBIC |HX OIIPCACIICHUE, CMBICIT, HUX OIPEIACIICHUC, BCJIMYHUHBI U
MOOECIUPOBAHNUA, TIPUJIOKCHUAX QJHSPI‘{QCKI/IB BCJIIMYHUHBI U (byH,[[aMeHTaJ'IBHBIe Ha3HA4YCHUEC U ITPUHIIUIIBI @MSH‘{GCKHC KOHCTAHTHI,
TEOPETHYECKOI'O U OCHOBHBIC (1)“31/1'-{6(:](]/[6 KOHCTAHTHI, (1)1/[3!/[‘{60[(1/[6 OIIBITHI U UX ueﬁcmm{ BaXKHEHIITNX HX OIPEACIICHUE,
9KCIICPHMEHTAIIBHOTO | (pU3HIecKre HX OMPEACICHUE, CMBICIT, |POJIb B Pa3BUTHH HAYKH, (u3rdeckux mpuoopoB Ha3HAYCHUE U
HCCJICIOBAHUA BCIIMYUHBI U CIIOCOOBI 1 CIMHHULBI UX Ha3HA4YCHUEC U MTPUHITUIIBI TIPUHIUIIBL ,ueﬁcmm[
(uzngeckne H3MEPEHUS; JIEHCTBHS BaKHEHIINX Ba)kKHeHIImx
KOHCTaHTBI, UX (dyHIameHTanbHBIC (usnueckux npudOpoB (uznueckux nprubOpoB
OIpEICIICHUE, (1)1/[31/1‘-1801(148 OIIBITHI U UX
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CooTBeTcTBHE YPOBHEH 0CBOCHHS KOMIIETCHIMH IIAHUPYEMbBIM pe3yabTaTaM
00y4YeHHs M KPUTEePHSIM HX OIleHNBAHUS

Oopa3oBare/ibHbIE HHU3KUH
Komnerenuun Hepeuens TEeXHOJOTHH Popma HHZKe CpeTHero (moporoBbIii
KOMIIOHEHTOB dopmEpoBanus OLICHOYHOI'0 BBICOKHIA CpexHui pennel (?e .

BeHb H

KOMIIETEHIM U pMHP cpeacTaa (moporoeri) yp
KOMTIIETEHIM U JOCTHTHYT)
Kon |®@opmynanpoBka IIxajabl olleHUBaHUS
OTJIMYHO/324TEHO XOpOLI0/324TeHO Y/I0BJL./32YTEHO He Y/I0BJI./He 3a4TeHO

Ymems: 06bsicHUTD
OCHOBHBIC
HabJroaeMble
HPHUPOJHBIC U
TEXHOTCHHBIC
SIBJICHUS ¥ 9P EeKThI
C MO3ULUH
(hyHIaMEHTaIbHBIX
(buzngecknx
B3aUMOJICHCTBUH;
HCTOJIKOBBIBATD
CMBICJT (PU3HIECKUX
BEJIMYHMH U [OHATHI;
3aIUCBIBATH
YpaBHEHHS JUIS
(U3NMYECKUX BEIUYHH
B cucteme CU;
paborats ¢
npubopamu u
00opynoBaHHEM
COBPEMEHHOU
¢u3nueckont
naboparopuu;
HCIIONIb30BATh
pazuYHbIe
METOTHKH
(uznueckux
HU3MepeHuit u
00paboTku
9KCHEPHMEHTAJIBHBIX
JIaHHBIX;
HCIIONIb30BATh
METO/IbI a/ICKBATHOTO
(uzngeckoro u
MaTeMaTHYeCcKoro
MOJICTIUPOBAHUS, A
TaKXke PUMEHSTh
METOIbI (HH3UKO-
MaTeMaTHYecKoro
aHaJIN3a K PEIICHHIO
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX
npobiem

Ymeem: 06bsicHUTD
OCHOBHBIC HA0IIF0TacMble
TPUPOAHbIC U
TEXHOTCHHBIC SIBIICHHS U
3¢ deKTsI ¢ no3uNuit
(yHIaMEHTaJIbHBIX
usnuecKux
B3aMMO/ICHCTBUIA;
HCTOJIKOBBIBATH CMBICIT
(hU3MYECKUX BEINYHH U
MOHTHUH; 3aIIUCHIBATH
YpaBHEHHS VST
(hU3MYECKUX BEJINYHH B
cucreme CU; pabortats ¢
pudopaMu 1
00opynoBaHHEM
COBPEMEHHOM
(uznueckoit
11ab0paTopuH;
HCIOJIb30BaTh Pa3INYHbIC
METOAUKH (BUIHIECKHX
U3MEpEeHuii 1 00padoTKI
9KCIEPHMEHTAIBHBIX
JTaHHBIX; HCTIONB30BaTh
METO/IbI aJIEKBATHOTO
(husHdecKkoro u
MaTeMaTHYECKOro
MO/ICIIUPOBAHHS, a TAKIKE
HPUMEHSATh METOIbI
(HhU3MKO-MAaTEMAaTHIECKOTO
aHaIIM3a K PeIICHUIO
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX
npoGem

Ymeem: 06bsacHUTE
OCHOBHBIC HAaOIOIaeMbIe
HPHUPOAHBIC U
TEXHOTCHHBIC SIBJICHUS U
3¢ GEKThI ¢ MO3UIHI
(byHIaMEHTaIIbHbIX
(u3HUecKux
B3aUMOCICTBHIA,
HCTOJIKOBBIBATH CMBICIT
(U3MYECKUX BEITMYHH U
TOHATHUI; 3aIIUCHIBATH
YpaBHEHHS JUIs
(hH3MYCCKUX BEMYMH B
cucreme CU; pabdorats ¢
TprOOpaMu 1
o0opynoBaHHEM
COBpPEMEHHOH (u3nueckoit
naboparopuu;
HCIIOIB30BATh Pa3jInIHbIe
METOAMKH (HU3MYECKUX
HU3MepeHuit u 00paboTKu
9KCIIEPHMEHTAIBHBIX
JIAHHBIX; HCTIOJIb30BATh
Ppa3IHYHbIE METOIUKH
(H3MIeCKUX N3MEPeHUH U
00padoTku
9KCHEPHMCHTAIBHBIX
JTAHHBIX; HCIIOIb30BaTh
METO/IbI /ICKBATHOTO
(usnyeckoro u
MaTeMaTHIecKOro
MO/ICIIMPOBAHUS, A TAKKE
MIPUMEHSTh METOJIbI
(hH3UKO-MaTEeMaTHYECKOTO
aHaIM3a K PeLICHHUIO
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX
npobaem

Ymeem: 06bsacHUTE
OCHOBHBIC Ha0IFOaeMbIe
HPHUPOAHBIC U
TEXHOTCHHBIC SIBJICHUS U
3¢ GEKThI ¢ MO3UIHI
(byHIaMEHTaIIbHbIX
(u3HUecKux
B3aUMOCICTBHIA,
3aIHMCHIBATh YPaBHEHHS
UL GU3UYECKUX BEJTMYMH
B cucreme CU; paborats ¢
prOOpaMu 1
00opynoBaHHEM
COBPEMEHHOH (u3nueckoit
11abopaTopuH;
HCIIOIB30BATh Pa3InIHbIe
METOAMKH (HU3MYECKUX
HU3MepeHuit u 00paboTKu
9KCIIEPHMEHTAIIBHBIX
JAHHBIX

He ymeem: 00bsICHUTD
OCHOBHBIC
HabIrogaeMble
MIPUPOIHBIC U
TEXHOTCHHBIC SBICHUS 1
3¢ deKTHI ¢ mo3uLUi
(hyHIaMEHTATBHBIX
(uznueckux
B3aMMO/ICHCTBHI;
3aIHCHIBATh YPaBHEHHS
T (PU3UYECKUX
pesimunH B cucteme CU;
paboTtaTh ¢ mpudopamMu
u 000pyIOBaHHEM
COBPEMEHHOMI
usnueckoit
naboparopuu;
HCTIONB30BATh
Ppa3IMYHbIC METOUKU
(hU3HUECKUX H3MEPEHUI
1 00paboTKH
IKCIIEPUMEHTAIIBHBIX
JTAHHBIX
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CooTBeTcTBHE YPOBHEH 0CBOCHHS KOMIIETCHIMH IIAHUPYEMbBIM pe3yabTaTaM
00y4YeHHs M KPUTEePHSIM HX OIleHNBAHUS

Oopa3oBare/ibHbIE HHU3KUH
Komnerenuun Hepeuens TEeXHOJOTHH Popma HHZKe CpeTHero (moporoBbIii
KOMIIOHEHTOB dopmEpoBanus OLICHOYHOI'0 BBICOKHIA CpexHui pennel (?e .

BeHb H

KOMIIETEHIM U pMHP cpeacTaa (moporoeri) yp
KOMTIIETEHIM U JOCTHTHYT)
Kon |®@opmynanpoBka IIxajabl olleHUBaHUS
OTJIMYHO/324TEHO XOpOLI0/324TeHO Y/I0BJL./32YTEHO He Y/I0BJI./He 3a4TeHO

Bnaoems: naBpikaMu
HCIIONIb30BaHUS
OCHOBHBIX
o0mehr3nIeCKUX
3aKOHOB U
HPHHIMIIOB B
Ba)KHEHIINX
MPAKTHICCKHUX
HPHIOKCHHSX;
HaBBIKaMH
MIPUMEHEHUS
OCHOBHBIX METOJIOB
¢uznko-
MaTeMaTHYeCcKOro
aHaNIM3a JuIst
pereHust
€CTECTBEHHOHAYYHBIX
3a/1a4; HaBbIKAMH
MpaBUIbHON
9KCIUTyaTalun
OCHOBHBIX IIPHOOPOB
1 060pyIOBaHUS
COBPEMEHHOU
(usnueckoii
n1abopaTopuH;
HaBBIKAMI
00paboTku 1
HMHTEPIPETHPOBAHUS
pe3yIbTaToOB
(huzmyecKoro
JKCIIEPHMEHTA;
HaBBIKAMU
HCIIONIb30BaHUS
METOJI0B
(huznyeckoro
MOJICIIUPOBAHNUS B
MIpaKTHKE

Bnaoeem: naBpikaMu
HCTIONB30BaHUS OCHOBHBIX
o01ehH3nIECKUX
3aKOHOB U HPHHIIMIIOB B
BaOYKHEHUIINX
HPAKTHYECKHUX
HPHIIOKEHUSAX; HABBIKAMH
[IPUMEHCHHS] OCHOBHBIX
METOZI0B (PH3UKO-
MaTeMaTHYECKOro
aHaAIIM3a UTS PELICHUS
€CTECTBEHHOHAYYHBIX
3a71a4; HaBBIKAMU
TIpaBUILHOM
9KCIUTyaTallii OCHOBHBIX
puOOpOB U
00opynoBaHHs
COBPEMEHHOM
¢uznyeckoit
11abopaTopuu; HaBbIKAMU
00paboTku 1
HHTEPIPETUPOBAHUS
pe3yIbTaToB (HU3HIECKOrO
9KCIIEPHMEHTA; HABBIKAMU
UCHOJIb30BaHUS METOIOB
(uznueckoro
MO/ICTINPOBAHUS B
HIPaKTHKE

Cnocooden: ucnob30BaTh
OCHOBHBIE 3aKOHBI (PU3UKU
B po(heCcCHOHATBHOM
JIeSTENbHOCTH

Bnaoeem: naBpixaMu
HCTIONB30BaHUS] OCHOBHBIX
001medH3NYECKNX 3aKOHOB
U NIPUHIIMIIOB B
Ba)KHEHINX MPAaKTUIECKUX
HPHUIIOKEHHSX ; HABBIKAMU
HNPUMEHEHHS OCHOBHBIX
METO/I0B (DU3HKO-
MaTeMaTHYEeCKOro aHaju3a
JUIS peIleHus
€CTECTBEHHOHAYIHBIX
3aJ1a4; HaBbIKAMU
MPaBUIbHOM
9KCILTyaTaIluH OCHOBHBIX
prOOPOB U 060PYIOBAHHS
COBPEMECHHOM (U3NYECKOi
1a00paTOPUH; HABBIKAMU
00paboTku 1
MHTEPIPETUPOBAHMS
Ppe3ynbTaToB (HPU3UIECKOTO
JKCIICPHMEHTA; HABBIKAMU
UCIIOJIB30BAHHs METOJIOB
(uzmyeckoro
MOJICTTUPOBAHUS B
MpaKTHKe

Honumaem: huznueckuii
CMBICIT JTHOOBIX
Ha0JII01aeMbIX TIPUPOJHBIX
Y TEXHOTCHHBIX SIBIICHUI

Bnaoeem: naBpixaMu
HCTIONB30BaHUS] OCHOBHBIX
001medH3NYEecKNX 3aKOHOB
Y TIPUHIIMIIOB B
BaKHEHIIIMX MPAKTUYCCKHUX
HPHIIOKCHUSAX; HABBIKAMH
MpaBUIbHON
9KCIUTyaTalH OCHOBHBIX
prOOPOB U 060PYIOBAHHS
COBPEMECHHOM (U3NYECKOi
71a00paTOpHH; HaBBIKAMH
00paboTKu U
MHTEPIPETHPOBAHHS
Ppe3ynbTaToB (HPU3UIECKOTO
9KCHEpHMEHTa

He enadeem: naBbIKaMu
HCIOJIBb30BAHMUS
OCHOBHBIX
o01ehH3nIeCKux
3aKOHOB U HPHHIIUIIOB B
Ba)kKHeHmmx
HPAKTHYECKHX
[PHIIOKCHUSX;
HaBbIKaMH MPaBUIILHOMN
9KCIUTyaTalUH
OCHOBHBIX TIPHOOPOB 1
0bopynoBaHus
COBPEMEHHOM
(uznueckoit
11ab0paTopuH;
HaBBIKAMU 00paboOTKH 1
HHTEPIPETUPOBAHUS
pe3yiIbTaToB
(uzngeckoro
9KCIIEPHMEHTA




7.4 TunoBblie KOHTPOJIbHBIC 3a/laHUA HJIM MHbIC MaTEpPHAJIbI, Heo0XoauMble 1JIsi

OLICHKM 3HAHUI, YMEHHM, HABBbIKOB U (MJIM) ONBITA JAeATEIbHOCTH, XapaKTepPHU3YIOLIHX
sranbl (GOpMHPOBAHMS KOMIICTEHIHH B Mpolecce OCBOCHUS O00pa30BaTeJbHOM
NPOrpaMMsl

7.4.1 TunoBble 3aJaHUsl IS NPOBEJAEHHMS TEKYLIEro KOHTPOJHA M PyO0eKHOro

TeCTUPOBAHUSA

SN i

~

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.
26.
27.

Ilpumepot 6onpocoe ona 3auiumot 1a00pamopHbIX pabom:

Uto Tako€ MOCTyNaTeIbHOE U BpAIATEIbHOE IBUKECHUS ?

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

Yro Takoe Bec Tea, B UeM OH U3MepseTca?

Kak yctpoena mammna ATBy1a ¥ Kakue (pU3MUYECKUE 3aJaud OHA MOYKET PEIIUTh?

B yeM cyImHOCTB 3aK0Ha IyTH JJIs1 PABHOIIEPEMEHHOTO JIBUKEHUS TEII?

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

Kaxkue cucreMsl SBISIOTCS KOHCEPBATUBHBIMU U IUCCUITATUBHBIMU.

CdopmynupyiiTe 3aK0H coxpaHeHUs: MexaHndeckor sHeprun. Kak on gopmynupyercs
JUISL TACCUTIATUBHOM CHCTEMBI?

Yro Takoe konedanus? Kakue koyieOaHus Ha3bIBAIOTCSA TAPMOHUYECKUMHU?

Kaxkue Buanl konebanuit Bol 3HaeTe? OT 4ero oHu 3aBUCST?

[Ipu KakOM yCIOBHH BO3HUKAIOT BBIHYKIEHHBIE KOJIeOaHus?

Ot yero 3aBUCHUT NEPHUO]T COOCTBEHHBIX KOJIEOAHUM MEXaHUYECKUX CUCTEM.

Kak BnusieT cuia CONpPOTUBIEHUS Cpedbl HA MEpUOA M AMIUIUTYAY 3aTyXaroIIHX
KOJIeOaHMit?

Yro Takoe nocTossHHAs bosnbnmaHa? YKaxuTe ee pa3sMepHOCTb.

Urto Ttakoe uncno Aoraapo? UeMy oHO paBHO?

Uro Takoe MoJsieKyIsipHas Macca rasza’?

Kak paccuurtars uncio monexy:n raza’?

Uto Ha3bIBaEeTCS UACATBHBIM ra3oM?

CdopmynupyiiTe nepBoe Hayano TEPMOJIUHAMUKH.

OObsicHuTe ero ¢puznueckuii cMpicl ypaBHeHus: Knanelipona — Menpeneena.

Yro coOoii mpeAcTaBIIAeT BHYTPEHHSA SHEPT U UJI€aJIBbHOTO ra3a?

Kakum 06pa3oM MOKHO MOJTYYUTH IEPEMEHHBIN TOK?

Uro Takoe AakKkTUBHOE, E€MKOCTHOE, HWHJIYKTHBHOE€ W TIOJHOE COINPOTHBIICHHE LIEMH
nepeMeHHoro Toka? OT 4ero oHu 3aBUCSIT?

Yro HazpiBaeTcs 3 (PEKTUBHBIMU 3HAYEHUSIMHU CUJIBI TOKA, HanpsokeHus u DJ1C?
Chopmymupyitte 3akon OMa 11 TIENU MEPEMEHHOTO TOKa U OOBSICHHUTE €TO0.

HazoBuTe ycinoBus ri1aBHbIX MAKCUMYMOB 1 MUHUMYMOB JUTsl TU(PAKIIMOHHON PELIETKH.
[ToueMy cmemaroTcss MOJOKEHUST MAaKCMMyMOB NP W3MEHEHHMM yTJla MNaJcHUs Ha
TU(GPAKIMOHHYIO PEIIETKY CBETOBOW BOJIHBI?
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28. HaszoBute BuUABI CHEKTPOB M OOBICHUTE MX MpoucxoxzacHue. [louemy mnuHeiuaTbie
CHEKTPBI Pa3JINYHBI Y PA3HBIX 3JIEMEHTOB?

29. TloscuuTte 3aTpyaHeHus Teopun Pesepdopaa u ux paspenieHue ¢ moMoIIbIo MOCTYIaTOB
bopa.

30. IlosicHuTE yCTPOMCTBO U MPUHUMII ACHCTBUS MOHOXPOMATOPA.

Ilpumepot mecmoegvix 3a0anuil 0151 NPOBEOCHUA MEKYU{E20 KOHMPOAA U PYOEHCHO20
mecmupoeanus:

1. IIporecc U3MeHEHHUsI MOJOKEHUS Tella B MPOCTPAHCTBE OTHOCHUTENIBHO KOTo-Iu0o
JPYroro Teja ¢ TeYeHUEM BPEMEHH 3TO. ..

a) paBHOMEPHOE JIBUKEHHUE.
0) MexaHUYEeCKOE JBUKCHHE.
B) HEPABHOMEPHOE JIBHKEHUE.
T') TPACKTOPHSI.

2. duznyeckas BeJIMYMHA, paBHAs OTHOLIEHWIO MAacChl MOJIEKYJbI BemiecTBa K 1/12
4acTH MacChl aTOMa yriiepoaa — 3710 ...

a) MoJIsIpHasi Macca.

0) KOJIMYECTBO BEIIECTRA.

B) OTHOCHTEJIbHAS MOJICKYJIIpHAs Macca.
T) a.€.M.

3. [lepuon nudpaxmuonnoit pemerku 0,01 mm. [lepBoe audpakimoHHOEe H300paKeHUE
HaxXOJIUTCA OT ILEHTPAIbHOTO M300pakeHHus Ha paccTossHMM 11,8 cM, OT pemerku — Ha
paccTostHuM 2 M. YeMy paBHa JJIMHA CBETOBOM BOJIHBI?

a) 0,03 MkMm. B) 0,001 MKMm.
6) 0,005 MKM™. r) 0,2 MKM.

7.4.2 Tunossble 3aJaHUs IS IPOBEACHUS NPOMEKYTOYHOM aTTeCTALINH

Komnemenuyuu:

OIIK-2 — CnocoGHOCTh HCHOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCHUIUIMH B TPO(ecCHOHATBHON JesTeNbHOCTH, MPUMEHSATh METOAbl MaTeMaTU4YEeCKOTrO
aHaIM3a ¥ MOJIEJIMPOBAHUS, TEOPETHUECKOTO U AKCIIEPUMEHTAIBHOTO HCCIIEIOBAHMUS.
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11.

12.
13.

14.

15.

16.

17.

Bonpocul k 3auemy:

®du3uka B CUCTEME €CTECTBEHHBIX Hayk. OOmias CTpyKTypa U 3aJadydl JUCHUIUIAHBI
«Du3ukay. JKCIepUMEeHTalIbHas U TeopeTnueckas ¢pusnka. Oundeckre BeITUUUHbI, UX
M3MEpEeHHEe U OleHKa norpeurHocteil. CucTeMbl eIMHUL (PU3UYECKUX BETUYHH.

Kpatkas uctopuss usnueckux ujed, KOHIENIUNA M OTKPhITHH. DU3MKa U HAy4YHO-
TEXHAYECKUU MPOTPECC.

OcHOBHBIE KHHEMATHYECKHE XapaKTEPUCTUKH KPUBOJIMHEHHOTO JIBUKEHUS: CKOPOCTh H
yckopeHnue. HopmaiibHOe 1 TaHT€HIIMAIbHOE YCKOPEHHE.

Kunemarnka BpamaTenbHOTO IABUXKEHUA: YIIIOBAasl CKOPOCTh U YIIIOBOE YCKOPEHME, UX
CBSI3b C JIMHEWHOM CKOPOCTBIO U YCKOPEHHUEM.

Nuepuuanbabie cUCTEMBbl OTCYETa U NepBbId 3ak0H HeroToHa. Bropon 3akoH HerotoHa.
Macca, umnynbc, cuia. Y paBHEHUE ABUKEHUS MATEPUATIbHON TOYKH.

Tpetnii 3akoH Hpl0TOHA 1 3aKOH COXpaHEHUSI UMITYJIbCa. 3aKOH BCEMUPHOTO TATOTCHUS.
Cuutbl TpeHu.

MOMEHT UMITyJIbCa MATEPUAIBHOM TOYKM M MEXAHUYECKOW CUCTEMbl. MOMEHT CHIIBI.
YpaBHEHHE MOMEHTOB.

3aKOH COXPAaHEHUsI MOMEHTA UMITYJIbCa MEXaHUYECKON CUCTEMBI.

Cuna, paboTa 1 moTeHuuagbHas 3Heprus. KoHcepBaTUBHbBIE U HEKOHCEPBATUBHBIE CHIIBI.
PaboTa u kuHeTHYecKasi SHEeprusl. 3aKOH COXPAHEHUS MOJIHOW MEXaHUYECKOW SHEPTUU B
10JI€ ITOTEHIUAJIBHBIX CUIL.

OCHOBHOE YypaBHEHME JMHAMUKHM BpallaTEIbHOIO JBWXKEHHS TBEPAOTO TEla C
3aKpEIUIEHHON OChIO BpauieHus. MOMEHT uMityJibca tejaa. MOMEHT MHEPLIUU.

Teopema Llteitnepa. Kunetnueckast sHeprusi Bpalaromerocst TBEpAOro Tena.

OOGmue cBoicTBa XUAKOCTEH U razoB. CTallmoOHApHOE TEUEHUE HICATHLHON >KUJIKOCTH.
YpasHeHnue bepnyiuin.

WneansHO ynpyroe Teno. Ympyrue HampsbkeHus: u aedopmanuu. 3akoH ['yka. Moaymb
IOHra.

[IpuHIIMTT OTHOCUTENBHOCTH © TpeoOpasoBanus [amunes. HewHBapuaHTHOCTH
AJIEKTPOMATHUTHBIX SIBJICHUM OTHOCUTENBHO mpeobpazoBanmii ['ammmes. Iloctymats
crenuabHou Teopun oTHocuTenbHOCTH (CTO) DliHiTelHA.

OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH M mpeoOpazoBanusi Jlopenua. Ilapamokcer
PENATUBUCTCKOM KHHEMATUKHU: COKpALICHWE JUIMHBI M 3aMEJICHUE BpPEMEHU B
JIBWKYIIUXCA CHCTEMAx OTcYeTa. PensTMBUCTCKMM MMITyJIbC. B3auMOCBSA3b Macchl U
sHeprum B CTO. CTO u sigepHast sHEpreTHKA.

TepmoanHaMuueckoe paBHOBecHe M TemnepaTypa. HynmeBoe Hadamo TepMOIMHAMUKH.
OMnupudeckas TemieparypHas mkana. Kpasucratndeckne mNpoLecChl. Y PAaBHEHHE
COCTOsIHUA B TepMoauHaMuke. OOpaTumbie U1 HeoOpaTUMBbIe Tpolecchl. [lepBoe Havao
TepMoarHaMuKH. TennoeMkocTh. Y paBHeHue Maiiepa.
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

N3oxopuyeckuii, n300apuyuecKkuil, HU30TEPMHUYECKHUM, aquadaTHYECKUN MPOIECcChl B
uaeanbHBIX razax. [Ipeobpa3oBanue TEIOTH B MeXaHWUYeCKyro padorty. [lukn Kapro u
ero Ko PUIMEHT MOJAE3HOTO NEHCTBUS. DHTPOIIHSI.

I[aBJICHI/IC rasza ¢ TOUYKHM 3pCHHUIA MOHCKYHHPHO-KHHCTHHCCKOfI TCOPHUHU. TermioeMKoCcTh 1
YHCJIO CTCIICHEH CBO6OI[BI MOJICKYJI ra3a.

Pacnpenenenne MakcBeiuia fuist MOy M MPOEKUMHA CKOPOCTH MOJIEKYJ HIEAIBHOIO
raza. DKCIlepUMEeHTaIbHOE 000CHOBaHME pachpeneneHus Makcpemia. Pacnpenenenue
Bonbimana u 6apomeTrpudeckas popmyia.

SABnenus nepenoca. JAuddysus, TennonpoBogHOCTb, BHYTpEHHEE TpeHHe. bpoyHOBCcKoe
JIBUKCHHUE.

3akoH Kynona. HanpsiK€HHOCTh M MOTEHLMAN AJIEKTPOCTATUYECKOro mojs. Teopema
I"aycca B unTerpanpHoit (hopme U ee MpUMEHEHHE JJIsI pacueTa dJIEKTPUUECCKUX TTOJICH.

PaBHOBecue 3apsa0B B poBoaHUKE. OCHOBHAS 3a/1a4a AJIEKTPOCTATUKU MPOBOJHUKOB.
OKBUIOTEHIMAIBHBIE NOBEPXHOCTU U CHUJIOBBIE JIMHHUM DJIEKTPOCTATUYECKOIO IOJI
MEXIy MPOBOJHUKAMU. DIEKTPOCTATUYECKAS 3aIUTA.

EMKOCTh TPOBOTHUKOB U KOHAEHCATOPOB. JHEPIUsl 3apsHKEHHOTO KOHJIEHCATOpa.

DneKTpUYeCcKoe 1oJe JUIoss. Iunois BO BHEIIHEM AIEKTpUUecKoM mose. [lonsapusanus
IUAIIEKTPUKOB. OpUEHTALIMOHHBIN U 1e(OpMaMOHHBI MEXaHU3MbI MTOJISIPU3AIUH.

Bektop »eKTpuyYecKkoro cMemeHus (JIEKTPUYeCKOM HHIYKIUH). JuaiekTpudeckas
MIPOHUIIAEMOCTh BEUIECTBA. DIEKTPUUECKOE MOJI€ B OJJHOPOTHOM JUAIEKTPHUKE.

Cuia ¥ IIIOTHOCTH TOKA. Y paBHEHHE HENIPEPBIBHOCTH IS IFIOTHOCTH TOKA. 3akoH OMma B
UHTErpaibHOM U nuddepeHimanpHon popmax.

3akoH JDxoyns — Jlenuna. 3axkoH Buagemana — @panna. OneKTpoABMXKYyIIas CHIA
ncrtoynuka Toka. [lpaBuna Kupxroda.

MaruutHo€e B3aMMOJIEUCTBHE MOCTOSHHBIX TOKOB. BEKTOp MAarHUTHOM MHAYKIMU. 3aKOH
Awmrepa.

Cuna Jlopenna. J[BuxeHue 3apsa0B B JIEKTPUUECKUX U MATHUTHBIX MOJSX. 3aKOH buo —
Cagapa — Jlamiaca. TeopeMa 0 HUPKYJISLUNAN (3aKOH MOJTHOTO TOKA).

MarsHutHoOe 10JI€ 1 MAarHUTHBIN JUIIOJBbHBIA MOMEHT KpPyroBoro toka. Hamarnunuenue
MarHEeTUKOB.

HampsixkeHHOCT, MarHUTHOro moJis. MarHuTHas mnpoHUIaeMocTsh. Kriaccudukarus
MAarHeTUKOB.

DEHOMEHOIOTHUA  JJIEKTPOMAarHUTHOM uHAyKuuu. IlpaBuno JleHma. VYpasHeHue
ANIEKTPOMAarHUTHOM MHIYKIIUH.

Camounaykuus. MHIyKTUBHOCTh COJIECHOMJA. BKIIFOUEHNE U OTKIFOUEHUE KATYIIKHA OT
MCTOYHUKA NOCTOsTHHOM D/IC. DHepruss MarHUTHOTO MOJIA.
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35.

36.

37.

38.

39.

40.
41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

N neanbHblid rapMOHMYECKUI OCHMILISATOP. Y paBHEHUE UICATBHOIO OCHUIUISITOPA U €TI0
pereHne. AMITIUTY1a, 9acToTa U (paza konebanus. [[pumeps! koredaTeIbHbIX TBHKEHUN
pa3INYHON PU3NUECKON TPUPOIBI.

CBoOogHBIC 3aTyXamolue KoJeOaHUs OCIMUIATOpAa C TOTEepsSMHU. BBIHYXICHHBIC
koJsiebanust. Cioxxenue konedbanuit (ouenusi, purypsl Jluccaxy). PaznoxxeHue u cuHTe3
KoJIeOaHUM, MMOHSTHE O CIIEKTpe Kojebanuid. CBA3aHHbBIC KOJIeOaHMUs.

BonnoBoe nBuxenue. [nockas rapmonnyeckas BojHa. J[JinHA BOJIHBI, BOJJHOBOE YHUCIIO,
(hazoBas cKOpoCTh. YpaBHEeHHE BOJHBI. OJHOMEPHOE BOJITHOBOE YPaBHEHHUE.

Ynopyrue BoJIHBI B Ta3axX >KUIKOCTSIX W TBepAbIX Tenax. [lnockue u chepuyeckue
AIIEKTPOMAarHuTHbIE BOJHBIL. [lossgpusanus BoJIH.

NuTepdepeHIMOHHOE T0J€ OT JBYX TOYEYHBIX HUCTOYHMKOB. OmbiT HOHra.
Nurepdepomerp MaiikenbcoHa.

WNuTepdepenius B TOHKUX TUIEHKaX. MHOroxy4yeBasi HHTep(epeHIHsL.

[Mpunuun Iroiirenca — ®penens. Judpaxinus OpenHens Ha MPOCTEHIIUX Mperpaaax.
Hudpakuus Opaynrodepa.

JudpakimonHas penieTka Kak CHeKTpalbHbId mpubop. [loHaTrue o ronorpaduyeckom
METO/I€ MOJIYUYEHHUS U BOCCTAHOBJICHUS N300paXKeHUH.

Popma M CTENEHb MOIAPU3ALMU MOHOXpOMAaTH4YeCKMX BOJIH. Ilonmydenue u aHamus
JIMHEWHO-TIOJAPU30BAaHHOTO cBeTa. JInHenHoe paBymydenpenomienue. [Ipoxoxnenue
CBeTa uepe3 JIMHEHHbIE (Da30Bble MIACTUHKU. VIcKycCcTBEeHHAs OoNTHYECKas aHU30TPOIHSI.

doroynpyrocts. [upkynspHas ¢das3oBas aHU3OTPONHUS. JIEKTPOONTHYECKUE U
MarHuToonTH4YecKue 3 HEKTHI.

OTpakeHHe U NPEJOMIICHHE CBETa HA TPAHULIEC PA3ZENa ABYX AUAIEKTPUKOB. DOpMyIIbl
Openes.

[TosiHOE oOTpakeHME W €ro NPHUMEHEHHWE B TEXHUKE. BOJHOBOIBI W CBETOBOJBI.
BprocTepoBckoe oTpakeHHe.

DEHOMEHOIOT U IMOTJIOMCHUA U JUCIICPCHUHU CBCTA.

N3nyyenne nHarpeThix Ted. CHeKTpanabHble XapaKTEPUCTHUKU TEIJIOBOTO H3ITYUYEHUS.
3akonsl Kupxroda, Credana — bonbiimana u Buna. A6comotHo yepHoe Teno. Gopmyia
Penest — [IxuHca U «ynbTpaduosieToBast Karactpoday.

['mnore3a Ilmanka. KBaHTOBOE OOBSICHEHHE 3aKOHOB TEIJIOBOTO  M3JIyUYCHUS.
KopnyckyisspHO-BOJIHOBOM Jyajau3M CBETA.

dotorddext u 3¢gdext Komnrona. YpaBuenue DitHmteriHa aisa ¢potoddpdexra. Onbit
bore.

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

OMIupUYECKre 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. opmyna banemepa.
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53. Tunote3a ne bpoitna. Onwitel [pBHccoHa u Jlxepmepa. Judpakiuus MUKpPOYACTHII.
[Tpunuun nHeonpeaenennoctu I eizendepra.

54. BonHoBas (QyHKIHUS, €€ CTaTUCTUYECKUUA CMBICT M YCIOBHUS, KOTOPbIM OHa JOJDKHA
yIOBIETBOPATh. YpaBHenue Illpenunrepa. KBaHTOBass wyactuiia B OJHOMEPHOU
MOTEHIHATbHOU siMe. OTHOMEPHBIN MOTEHIIUAIBHBIN MTOPOT U Oaphep.

55. CoctaB aTOMHOTO s/1pa. XapakTEPUCTUKU sapa: 3apsij, Macca, SHEPTHs CBSA3H HYKJIOHOB.
PannoakTuBHOCTB. BUIBI 1 3aKOHBI paINOAKTUBHOTO U3TyYEHUSI.

56. Snepssie peakuuu. Jlenenue saep. Cunres saep. JeTeKTHpOBaHUE SIIEPHBIX U3ITyYEHHIA.
[TonsiTHE O TO3UMETPUM U 3AITUTE.

S7. @yHIaMeHTaJIbHbIE B3aUMOJECHUCTBUS U OCHOBHBIC KJIACCHI JJIEMEHTAPHBIX YaCTHII.
YacTHUIBI 1 aHTUYACTHULIEL.

58. Jlenronsr u agponbl. KBapku. DnekTpociaboe B3auMoIeHCTBHE.

59. Oco0eHHOCTH KJIACCMYECKOM, HEKJIACCMYeCKOM U IOCTHEKJIACCUYECKOM (DHU3UKHU.
MeTomo0orust COBpeMEHHBIX HAYYHO-HCCIISIOBATEHCKUX MPOTPAMM B 00J1aCTH (DH3HKHU.

60. OCHOBHBIE JOCTHXKEHHUS U MPOoOJeMbl cyObsiaepHO ¢Gu3uku. [lonbITkH 00BEAMHEHUS
(dbyHIaMEeHTAIBHBIX B3auMoOAeHCTBUM W co3gaHus «teopuud Bcero» (Theory of
Everything).

Ilpakmuueckue 3a0anus 0711 nposedeHUsn 3auema:

3adaua 1. PaccTossHue MeXIy IByMs cTaHmusMmu metpononuteHa [ = 1,5 kM. Ilepyto
MOJIOBUHY 3TOT'0 PACCTOSHUS MOE3] MPOXOAUT PAaBHOYCKOPEHHO, BTOPYIO — paBHO3aMEIJIEHHO
C TeM Xe M0 MOJIYJI0 yCKopeHueM. MakcumanbHas ckopocTh noesna v = 50 kM /4. Haiitu
YCKOpEHUE a U BpeMs t IBHXKEHUS M0€3/1a MEXIy CTAHLIUSIMU.

3aoaua 2. Teno OpomeHo €O CKOpocThio vy = 14,7 M/c mox yriaom a = 30° k
ropu3oHTy. HailT HopManpHOE @, ¥ TaHTCHIUAIBLHOE (., YCKOPEHUS TeJa 4epe3 Bpems t =
1,25 ¢ mocine Hayana IBUKEHUA.

3adaua 3. K Hutu noasemieHa rups. Eciu MoJHUMATh TUPIO C YCKOPEHHEM d; = 2 M/c?,
TO cuia HaTsHKeHUs HUTU T; OyJeT BABOE MEHbIIE TOM CHIIbl HATSKEHUS T,, MPU KOTOPOU
HUTh paspbiBaeTcs. C KakUM YCKOPEHHEM d, HAJA0 MOAHUMATh THUPIO, YTOObl HUTH
pazopBayiach?

3adaua 4. Teno cKOJIB3UT O HAKJIOHHOM MJIOCKOCTH, COCTABIISIONICH ¢ TOPU30HTOM YTOJI

a = 45°. Ilpoias nyts s = 36,4 cM, Teno mpuodbperaer ckopocts v = 2 M/c. Haiitu
Kod(ppunreHT TpeHus k Tena o MIOCKOCTh.
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3aoaua 5. Baron maccoit m = 20 T, ABUrasch paBHO3aMEIJICHHO C HAYaIbHON CKOPOCTHIO
Vo = 54 kM/4 , mon neiictBueM cunbl Tpenus F, = 6 KH uepe3 HekoTropoe Bpems
ocra”aBnuBaeTcs. Halitu paboTy A cui TpeHHUs U pacCTOSIHUE S, KOTOPOE BAaroH MPOMAET 110
OCTAHOBKH.

3aoaua 6. 3 pyxbst Maccoii m, = 5 KI' BbUIETAET IMyJIsi MAaCCOM M, = 5T CO CKOPOCTHIO
v, = 600 M/c. HaiiTu cCKOpOCTh V; OTHAuU PYKbS.

3adaua 7. CTanpHOW KaHAT, MOTYIIMN BBIAEP)KATh BEC HEMOABMKHOW KaOWHBI IU]Ta,
uMmeeT nuametp 9 Mm. Kakoil auamerp NOJDKEH MMETh KaHAT, eclid KaOWHa JU(Ta MOXKET
UMETh yCKOpeHue 10 8g?

3adaua 8. Hailtu maccy m BO3[yXa, 3alOJHSAIOMIETO0 ayAUTOPHUIO BBICOTOM h = 5M u
mwiomanso noma S = 200 M?%. JlaBnenune Bosayxa p = 100 klla, TemmepaTypa IOMEIECHHUS
t = 17 °C. Monspuas macca Boznyxa U = 0,029 kr/MoJib.

3aoaua 9. B cocyne oobemom V = 21 HaxomsaTcs macca my = 6 T YIVIEKUCIIOTO Tras3a
(CO,) u macca m, 3akucu azora (N,0) npu Temreparype t = 127 °C. Haiitu naBnenue p
CMECH B COCY/IE.

3aoaua 10. B 3akpbiToM cocyne oobemMoM V = 101 HaxoauTcs BO3AyX IMpHU AaBICHUU
p = 0,1 MIla. Kakoe koi1M4ecTBO TEIUIOTHl () HAJ0 COOOIIUTH BO3AYXY, YTOOBI MOBBICUTH
JaBJICHUE B cocylie B 5 paz?

3aoaua 11. Ha xakoii BeIcOTe h naBieHue BO3ayxa cocTaBisieT 75 % oT maBieHus Ha
ypoBHe Mops? TemnepaTypy Bo3ayxa CUMTATh MOCTOSIHHOM U paBHOU t = 0 °C.

3adaua 12. UneanbHas TemuioBas MaiinHa, paboTatomias mo uukiy Kapao, coBepiaer 3a
onuH MWK padoty A = 2,94 k/[>k u oTmaer 3a ONUH IHKJI XOJOIUIBLHUKY KOJMYECTBO
ternoTel @, = 13,4 x/[>. Haittu KIIJI n nukna.

3aoaua 13. Kakas 4yacTh TEIUIOTHI MapooOpa3zoBaHus BoAbl mpu Temieparype t = 100 °C
UJICT Ha YBEJIMYEHUE BHYTPEHHEN YIHEPTUU CUCTEMBI?

3aoaua 14. KakuMm J0JDKEH OBITh MpeeNbHbIA auamMeTp d CTajdbHOTO TpOoca, YTOOBI OH
BbIJIep KAl Harpy3ky F = 9,8 kH?

3aoaua 15. Hahtn HanpspkeHHOCTh E  aiekTpuueckoro Tmoyisi B TOYKE, JIeXkKarien

MOCEePEIMHE MEXAY TOYEYHBIMH 3apsigamMu ¢, = — 8 HKi1 m g, = — 6 HKu1. Paccrosinue
Mexnay 3apsaaamu 7 = 10 cm; € = 1.

25



3adaua 16. JIBa mapuka OJMHAKOBBIX pajilyca U MacChl IOJIBELIEHBI HA HUTSIX OAMHAKOBON
JUIMHBI TaK, YTO X MMOBEPXHOCTU conpukacarotcs. [locne cooOmienus mapukam 3apsaa qo =
0,4 MKKJ1 OHM OTTOJIKHYJIMCB IpYyT OT ApyTa M pa3ounummch Ha yros a = 60°. Hantu maccy m
Ka)K10r0 IIapuKa, €CJIM PACCTOSIHUE OT LIEHTpa IIapuKa 0 Touku nojaseca [ = 20 cm.

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

3aoaua 18. Dnement, umeromuid JIC € = 1,1 B u BHyTpeHHEe CONpPOTUBIIEHUE T" =
1 OM, 3aMKHYT Ha BHemHee comnpotuBieHne R = 9 OMm. Haiitu Tox [ B 1enu, najaeHue
noteHuuana U BO BHEWIHEH LieNU W NajeHue noreHuuana U, BHyTpu 3nemeHTa. C Kakum
KIIJ] n pabotaer snemeHT?

3aoaua 19. JIBe sneKTpUyYECKUE JaMIIOYKU C conpoTuBieHussMu R; = 3600M u R, =
240 OM BKIIOYEHBI B CeTh MapajuieibHO. Kakas W3 JaMIodek MmoTpedssier OOJBIIYIO
MOIIHOCTH? Bo ckomibko pasz?

3aoaua 20. 3apsbkeHHas 4yacTHIlAa JBWXKETCS B MAarHUTHOM IIOJIE€ IO OKPY>KHOCTH CO
ckopocThio ¥ = 10° M/c. Unaykuus marautHOro nons B = 0,3 T, Paguyc OKpy:XHOCTH
R = 4 cM. Haiitu 3apsii ¢ 4acTulibl, €CJIM U3BECTHO, UTO €€ sHeprust W = 12 k3B.

3aoaua 21. VImeeTcst COJIGHOU C KeEIE3HBIM cepaiedHuKoM JymHon [ = 50 cM, mroniaapo
nornepeyHoro ceuenust S = 10 cM? u unciaoM ButkoB N = 1000. Haiitu WHIYKTUBHOCTH L
9TOT0 COJECHOM/IA, €CJIM 10 OOMOTKe cojieHonaa teduet Tok I = 0,1 A.

3adaua 22. Katyuika umeeT HHIyKTUBHOCTh L = 0,2 I'H u conpoTuBnenue R = 1,64 Om.
Bo ckonbko pa3 ymMeHbIIUTCS TOK B Karylike yepes BpeMs t = 0,05 ¢ mociie Toro, kak 2J1C
BBIKJIFOUEHA U KaTyIIKa 3aMKHYTa HAKOPOTKO?

3aoaua 23. Touka coBepiiaeT rapMoHuYeckoe kojebanwue. [lepuon konebanuit T = 2 c,
ammiutyga A = 50 MM, HavanpHas ¢aza ¢ = 0. HaiiTu cKOpocTh vV TOYKH B MOMEHT
BPEMEHHU, KOT/Ia CMEIIICHUE TOYKH OT MOJIOKEHUS PaBHOBECUS X = 25 MM.

3aoaua 24. AMIMTyjga TapMOHUYECKMX KoJIeOaHHMM MaTepuaabHOM TOYKH A = 2 CM,
nosiHasi sHeprusi konebanud W = 0,3 mx/pk. [lpm kakoM CMeElIEHMH X OT IOJIOKEHUS
paBHOBECHsI Ha KOJIEOIIONIYI0Cs TOUKY AeiictByer cuna F = 22,5 MmkH?

3aoaua 25. Haiitm ¢oxycHoe paccTossHUE [ JTBOSKOBBITYKJIOW TOHKOW JIMH3HI,

OTpaHUYCHHOU C(HEepUYECKUMH MOBEPXHOCTIAMH ¢ paauycamu R; = 25 MM u R, = 40 Mm;
MOKa3aTesib MPEJIOMJICHUS CTEKIIa JIUH3bI n = 1,5.
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3aoaua 26. PaccTosiHue oT JaMnouku 710 3kpaHa L = 50 cM. JIuH3a, moMeneHHas Mex Iy
HUAMH, JTa€T 4eTKOe M300pakKeHWe JaMIbl Ha JKpaHe MPHU JIBYX TOJIOKCHHSIX, PACCTOSHUE
Mmexay kotopeiMu [ = 10 cm. Haiitu okycHoe paccTosiHie [ JHH3BI.

3adaua 27. B onbite FOHTra OTBEpCTHS OCBEIIATUCH MOHOXPOMATHYECKHM CBETOM (A =
600 HM). Paccrosinne mexny otBepctusiMu d = 1 MM, pacCTOSIHME OT OTBEPCTHUI 10 SKpaHa
L = 3 M. HaliTu nonoxeHue Tpex NepBbIX CBETIIBIX HOJIOC.

3aoaua 28. InuHa BOJIHBI CBETA, COOTBETCTBYIOIAsI KpacHOU rpanuiie Gororddekra, ais
HEKOTOpOro Meramia Ay, = 275 HM. Haiitu paboty Bbeixoga A »3ieKTpoHa M3 MeTalia,
MaKCUMaJIbHYI0 CKOPOCTb Vpax JIEKTPOHOB, BBIPHIBAEMBIX W3 METaljla CBETOM C JJIMHON
BOTHBI A = 180 HM, 1 MaKCUMAJIbHYI0 KHHETUYECKYIO YHEPTUIO W, .4 IIIEKTPOHOB.

3aoaua 29. HailTu noCTOSHHYIO pacmajga A paJloHa, €CIM M3BECTHO, YTO YMCIIO aTOMOB
paaoHa ymeHblaercs 3a Bpemsa t = 1 cyT Ha 18,2 %.

3adaua 30. Haiitu sHepruio Q, BeeNsIONLytocs npu peakuun 3Be + 2H — 2B + In.

7.5 MeToauveckue MaTepuaJibl, ONpeaeasoime npoueaypbl OUeHUBAHUS 3HAHUIM,
YMEHMH, HABBIKOB, XapPaKTEePU3YIOIIUX ITANbI (OPMUPOBAHUSA KOMIIETCHIIMH

KoHTponb OCBOGHMS AMCUMIUIMHBI W OLIGHKAa 3HAaHUM oO0ydaroliuxcs Ha 3a4ere
MPOU3BOJUTCS B COOTBETCTBHHM ¢ [lomoskeHHeM O TPOBEIEHUH TEKYIIEro KOHTPOJIA
YCIEBAEMOCTH W TIPOMEXKYTOUYHOM arTecTanuu oO0ydarommxcs Mo 00pa3oBaTelbHBIM
IporpamMmam BbICIIEr0 00pa30BaHuUs.

TecToBBIE 3aJaHUA

Kpumepuu oyenku 3nanuil 00yuarouwjuxcsa npu npoeedeHuu mecmupo8anusi:

OrneHka «omauuHo» BBHICTABIIACTCS MPU YCIOBUHU MPABUILHOTO OTBETa O0YJAIOIIETOCs
HE MeHee 4yeM 85 % TeCcTOBBIX 3aJaHuH.

O1IeHKa «Xopouto» BBICTABIISACTCS MPU YCIOBUM MPABUIBHOIO OTBETA 0OYUYarOIIETOCS
He MeHee ueM 70 % TecTOBBIX 3aJaHuM.

OlnieHKa «y0oeiiemeopumesibHo) BHICTABIACTCS TMPU YCIOBUU TMPABUIBLHOTO OTBETa
oOyuatomierocs He MeHee 51 % TecTOBBIX 3aJaHUM.

OlLleHKa «Hey006/1emeopumenbHo» BHICTABISETCS NIPU YCIOBUU MPABUIBHOTO OTBETA
oOyuatomierocs meHee yem Ha 50 % TECTOBBIX 3aJaHUM.
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3auer

Kpumepuu ouenku na 3aueme:

OLICHKH «3a4TE€HO» M «HE 3aUTE€HO» BBICTABISIOTCA MO AMCHUILIMHAM, (HOpMOI
IIPOMEXKYTOUYHOI'O KOHTPOJISI KOTOPBIX ABJIAETCA 3a4eT. [Ipn 3TOM OleHKa «3a4TeHO» OKHA
COOTBETCTBOBATh MapaMeTpaM JIF000M U3 MOJIOKUTEIBHBIX OLIEHOK ((OTIMYHOY, «XOPOIIOY,
«YJOBJIETBOPUTEIBHO»), @ «HE 3aUYTEHO» — MapaMETPaM OLIEHKH «HEYJIOBJIETBOPUTEIBHOY.

Ouenka «omauuno»  BBICTABIAETCA  OOydarolIeMycsi, KOTOpbIM  oOjamaer
BCECTOPOHHUMHM, CUCTEMATU3UPOBAHHBIMU U TTyOOKHMMH 3HAHUSIMU MaTepuaia MporpaMMbl
TUCLUIUIMHBI, yMEEeT CBOOOJHO BBIMOJHATH 3aJaHUs, MPEIYCMOTPEHHBIE MPOrpaMMOM
JUCHUIUIMHBI, YCBOWJI OCHOBHYK) M O3HAKOMHUJICA C JIONOJHUTEIBHOM JIMTEPATYPOH,
PEKOMEHJOBAaHHOM MpOrpaMMoM JHCHUIIMHBL. Kak npaBWiio, OLEHKa «OTIMYHO»
BBICTaBJISIETCS 00YyYarolIeMyCsl YCBOUBILIEMY B3aMMOCBSI3b OCHOBHBIX MOJIOKEHUA U TOHATUI
JUCIUIUIMHBI B X 3HAYEHUU JIJIs1 PUOOpPETaeMOi CIIeIMAIbHOCTH, IPOSIBUBILIEMY TBOPUYECKUE
CIIOCOOHOCTH B IOHMMAaHUU, U3JI0KEHUH U UCTIOJIb30BaHUM Y4eOHOTO MaTepuaia, MpaBUIbHO
0OOCHOBBIBAIOLIEMY MPHUHATHIE PELICHUS, BIAICIOIIEMY pPAa3HOCTOPOHHUMH HaBBIKAMU U
MpUEMaMU BBITIOJIHEHUS PAKTHYECKUX PadoT.

OueHka «xopouwto» BbICTaBIAETCS OOydaroleMycCs, MOKa3aBIIEMy I[OJIHOE 3HaHUE
MaTepuasa IporpaMMbl AUCHUIIINHBI, YCIIEITHO BHIMOIHSIOIEMY ITPEyCMOTPEHHbIE yueOHOU
MIpOrpaMMOM 3aJaHKsl, YCBOMBILIEMY MAaTE€pHUAI OCHOBHOM JIMTEPATYPbl, PEKOMEHIOBAHHOU
yueOHOM mporpammoil. Kak mpaBuiio, OIEHKa «XOPOIIO» BBICTABIAETCS O0Yy4YaroIIeMycs,
MOKa3aBUIEMY CHCTEMATU3MPOBAHHBIN XapaKTep 3HAHUU MO JUCUUILIMHE, CIOCOOHOMY K
CaMOCTOSATEJIbHOMY MTOTIOJIHEHUIO 3HAHUI B X0JI€ ajbHeN el yueOHol 1 TpodeccuoHaIbHOMI
NEATEIIbHOCTH, NPABUIBHO MPUMEHSIOMIEMY TEOPETHUYECKUE IIOJOKEHUS NPH PEIICHUU
MPaKTUYECKUX BOIMPOCOB M 3ajay, BJIAJCIONIEMY HEOOXOJIMMBIMU HAaBBIKAMU W MpPUEMaMU
BBINIOJIHEHHSI PAKTUYECKUX PadoT.

OueHka «yo0oenemeopumenbHo) BBICTABISIETCS 00yYarolEMycCsl, KOTOPBIMA IOKa3al
3HaHWE OCHOBHOTO MaTepuana IporpaMMbl AUCHMILUIMHBI B 00bEME, JIOCTATOYHOM U
HEOOXOMUMOM [IJIsl JaibHEHIe ydeObl M mpencrosimiel padoThl MO CHENHATIBHOCTH,
CIIPABUJICS C BBIIIOJHEHUEM 33JIaHU, TPEAYCMOTPEHHBIX MPOrPAMMOM JUCHUILIUHBI, 3HAKOM
C OCHOBHOM JUTEpaTypo, peKOMEHIOBAaHHON y4eOHOM mporpammoi. Kak mpaBuio, oreHka
«YIOBJICTBOPUTEIBHO» BBICTABISAECTCS OOyYarOUIeMyCsl, JOMYCTUBIIEMY TOTPEIIHOCTA B
OTBETaxX Ha 3aueTe WM BBIMOJHEHUU 3aJaHui, HO o0JafaronieMy HeoOX0AUMbIMUA 3HAHUSAMHU
o/ PYKOBOJCTBOM IMPENOAABATEINS JJII YCTPAHEHUS! STHUX IMOTPEIIHOCTEN, HapylIarIeMy
MOCJIC0OBATEIBLHOCTh B U3JIOXKEHUH Y4eOHOTO MaTepuaia U HUCIBITHIBAIONIEMY 3aTPyAHECHUS
[P BBINOJHEHUH IPAKTUYECKUX PadoT.

OueHka «Heyooe1emeopumenbHo» BBICTABISETCS O0YYaKOIIEMYCs, HE 3HAIOIIEMY
OCHOBHOM 4aCTH MaTepuajia NporpaMMbl JUCLHUIUIMHBI, JOIMYCKAIOUIEMY IPUHLIUNHUAIbHBIE
OIIMOKU B BBIMOJHEHUH MPETyCMOTPEHHBIX Y4eOHOH MporpaMMoi 3aaHuii, HEYBEPEHHO C
OOJIBIIMMU 3aTPYTHEHUSIMH BBITIOJIHAIOIIEMY MPAKTUYECKUE PAOOTHI.
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8 IlepeyeHb OCHOBHOI U IOMOJIHUTEJILHOM Y4eOHOM JTUTEPATYPbI, HEOOXOAUMOT 1JIs
OCBOEHMS TUCIHUILTAHBI

8.1 OcHoBHas yyeOHas quTEpaTYypa

KonauyectBo
Ne Hcnoab3yercs npu
HaunmeHoBanue Kype |3kx3emmisipos
n/n H3Y4YeHHH pa3/iesioB
B OuOJIHOTEKE
1 |Huxepos, B.A. ®usuka. CoBpeMennsiii kypc (OBC «ibooks.ru») | Bece pazodenvt 1 DNEKTPOHHBIHN
[Dmextponnstii pecypc] / B.A. Hukepos. — M.: JlamkoB u K, pecypc

2012. — 452 c. — Pexxum nocryma
https://ibooks.ru/reading.php?productid=342630 01.09.2021,
TpeOyeTCsl aBTOPU3AILHSL.

8.2 JlonosinuTebHAsA y4eOHas JIUTEPaTYypa

KoanyecrBo
Ne Hcnoab3yercs npu
HaunmeHoBanue Kype |3kx3emmisipoB
n/n H3Y4YeHHH pa3/iesioB
B Om0JIMOTEKE
1 |bubuk, I''A. ®usuka u 6nopusuxa. Y. 1: Mexanuka n MexaHnuka 1 ONeKTPOHHBIN
OromMexaHuKa [ DIEKTPOHHBINH pecypc]: METOANYECKHIE YKa3aHHs pecype

JUISL CTYJICHTOB TEXHOJIOTMYECKUX (haKyJIbTETOB
CeNIbCKOXO03SMCTBEHHBIX By30B / ['.A. bubuk. — SIpocnasins:
SATCXA, 2011. — 36 c.— Pexxum nocryna:
http://192.168.2.44/buki_web/bk cat_find.php 01.09.2021,
TpeOyeTCsl aBTOpH3AITHSL.

2 | Bombkenmreitn, B.C. CoopHEK 3a7a4 110 00memMy Kypcy husuku / | Bce pazoenvt 1 78
B.C. Bonbkenmreiin; moa. pexn. M.B. CasenbeBa. — M.: Hayxka,
1990. — 400 c.

3 |I'paborckuii, P.W. Kypc ¢usukn: yaedHOE MOCOOHE ISl BYy30B / Bce pazoenvi 1 84
P.1. I'pabosckmii. — CI16.: Jlanp, 2002. — 608 c.

4 | CaBenneB, B.1. COopHHK BOMPOCOB U 3a1a4 1Mo o0mel ¢pusnuke / | Bce pazdenvl 1 81

N.B. CaBenbeB. — M.: Hayka, 1988. — 288 c.

Hoctym oOy4varonuxcst K 37eKTpoHHBIM pecypcaM (OP) oubanorexu ®I'BOY BO fApocnasckas [CXA
OCYIIECTBISETCS TOCPEACTBOM SJICKTPOHHOW HHPOPMAIIMOHHON 00pa30BaTeIbHON Cpebl akaIeMUH U caifTa
o JioruHy u napoito (https://biblio-yaragrovuz.jimdo.com/31eKTpOHHBIN-KATAJIOT).

9 IlepeyeHn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceT UHTepHeT

9.1 IlepeyeHb 31€KTPOHHO-0UOJIMOTEYHBIX CHCTEM

Ne
. HauMmeHoBaHHe TemaTuka Pesxxum nocryna
DIIEKTPOHHO-0MOIMOTEYHAs] CUCTEMA
1. p YHuBepcanbHas https://e.lanbook.com/
n3arenbcTBa «JIaHby
DIIEKTPOHHO-0MOIMOTEYHAs] CUCTEMA
2. P YHuBepcanbHas http://rucont.ru/
«PyKOHT»
DIIEKTPOHHO-0MOIMOTEYHAs] CUCTEMA .
3. |, P YHuBepcanpHas http://ibooks.ru/
«iBooks.ru»
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]‘1\2’1 HauMmenoBanue TemaTuka Pesxxum mocryna
DIeKTpPOHHO-0MOINOTeYHAas CUCTeMa .

4. «AgriLiby Crnenmanu3upoBaHHas http://ebs.regazu.ru/
Hayunas snexkrpoHHas OubInoTeKa T

5. cLIBRARY RU YHuBepcanbHas http://elibrary.ru/

9.2 IlepeyeHb peKOMEHAyeMbIX HHTEPHET-CAlTOB MO IMCIUIJINHE

1. MunuctepcTBOo 00pa3oBaHus U Hayku Poccuiickoit @enepanuu [DaeKTpOHHBIN pecypc]. —
Pexxum nocryna: https://minobrnauki.gov.ru/, cBo60HBIN. — 3ari. ¢ skpaHa. — 3. pyc.

2. ®enepanbublii moptan «Poccuiickoe oOpa3zoBaHuey [DNEKTPOHHBIN pecypc]. — Pexum
noctymna: http://www.edu.ru, cBOOOIHBIN. — 3ar. ¢ 3KpaHa. — 3. pyc.

3. Undopmanmonnas cucrema «EIMHOE OKHO JOCTyna K 0OOpa3oBaTElIbHBIM pPecypcamy»
[OnexTpoHHBIN pecypc]. — Pexxum noctyna: http://window.edu.ru, cBoGoaHbIH. — 3ari. ¢
3KpaHa. — 3. pyc.

4. denepanbHbld LEHTP HHPOPMAIIMOHHO-00PA30BATEIBHBIX PECYpCOB [DIEKTPOHHBIN
pecypc]. — Pexxum noctyma: http://fcior.edu.ru, cBoboanbIi. — 3ari. ¢ 3xpana. — f3. pyc.

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

6. Hayunas snextponnas OuOnuotexka eLIBRARY.RU [Dnextponnsiii pecypc]. — Pexum
nocryma: http://elibrary.ru/, cBoboaHbIN. — 3ari. ¢ 3kpanHa. — 3. pyc.

7. CenbCKOXO34UCTBEHHAs! 3JEKTPOHHAs OWONMOTEeKa 3HaHUM [DIEKTPOHHBIM pecypc]. —
Pexxum nocryna: http://www.cnshb.ru/akdil/, cBo6oanbIif. — 3ari. ¢ 3kpaHa. — f3. pyc.

8. LleHTpanbHas HayudHas CeJIbCKOXO3slcTBeHHass OubimoTeka Poccenbxo3akaaemuun
[OnexTpoHHBIN pecypc]. — Pexxum pocryma: http:// www.cnshb.ru/, cBoGoansIii. — 3armi. ¢
sKpaHa. — 3. pyc.

9. MHudopmarmonHo-cnpaBouHblii  moptayn. IIpoekt Poccuiickoil rocynapcTBeHHOM
OMOMMOTEKN T MOJIOACKH [DIEKTpOoHHBIA pecypc]. — Pexxum mocryma: www.library.ru,
CBOOOHBIN. — 3ari. ¢ skpaHa. — 3. pyc.

10. UudopmarmornHo-obpazoBarenbHbiii optan «Bces dusuka» [DnexkTpoHHBIN pecypc]. —
Pexxum nocryma: https://fizika.asvu.ru/, cBo60 HBIN. — 3ari. ¢ skpaHa. — 3. pyc.

10 MeToandeckune YKazanud 1Jisd oﬁyqaloumxca 0 OCBOCHHMIO TMCHHUIIJINHBI

Bua yuyeOHbIX 3aHATHI Opranu3zaunms 1esiTeJIbHOCTH 00yYAI0Ierocs
Hanmcanue KOHCIEKTa JIEKIMA: KPaTKO, CXEMaTHYHO, IOCIIEI0BATEIHHO
(UKCUPOBATH OCHOBHBIE MOJI0KEHUS, BEIBOIBI, (HOPMYIHUPOBKH, 0000IICHUS;
MIOMEYaTh BAXXHBIC MBICIH, BBIACTATh KIIIOUYEBHIC CJIOBA, TEPMHUHBL
Jlexkums 0O0603Ha4UTh BOIIPOCHI, TEPMUHBI, MaTepHall, KOTOPBII BBI3BIBAET TPYAHOCTH,
MMOMETHUTh U TONBITAThCA HAWTH OTBET B pEKOMEHIyeMOM Jnuteparype. Eciu
CaMOCTOSITENILHO HE yJaeTcs pa3o0parbcs B MaTepualie, HEOOXOIMMO
cOpMyYIIHPOBAThH BOIIPOC M 33J1aTh MPETOIaBATEN0 HA KOHCYJIbTAIINH.
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Buj yyeOHBIX 3aHATHIT Opranuszanus 1eITeJIbHOCTH 00y4aI0erocs

Pabora mo anropuTmam, ImpeCTaBICHHBIM B METOAWYECKHX YKa3aHHSX IO
BBITIOJIHEHHUIO JTa0OpaTOpHBIX pabOT. AHanM3 BBITIOJHEHHOW pPaboTHI,
(¢opMyIHpOBKa BBIBOJIOB IO UTOTaM BBIMOJHEHHOH pabOTHl HA OCHOBAHUU
Marepuajia, IMOYEPHIHYTOTO U3 KOHCIEKTOB JICKIHM, OCHOBHOU W
JOTIOJIHUTEILHOM IuTeparypsl, pecypcos cetu HTepHert. [lonck oTBeTOB Ha
KOHTPOJIbHBIE BOIIPOCHI.

Pabora ¢ KOHCTIEKTaMu JIEKIIHi{, OCHOBHOM U IOTIOJIHUTEIILHON TUTEpaTypoil,
ITonroroBka K 3auery pecypcamu cetu MutepHer. [lostanublii pa3dop pacuera HETpUBHUAIBHBIX
du3nUecKux 3a1au.

JlabopatopHas pabota

11 Ilepeyens nHGOPMALHOHHBIX TEXHOJIOT U, MCII0JIb3YEMbIX IIPH OCYLECTBJICHUMN
o0pa3oBaTeIbHOIO MpoLecca Mo AUCHUIIMHE, BKJIYas epevYeHb POrpaMMHOI0
o0ecrieyeHnss 1 MHGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Nudopmarmonusie TEXHOJIOTUH, VCIIOJIb3yEMBIE pu OCYILIECTBIICHUU
0o0pa30BaTeNbHOr0 Mpoliecca MO TUCIUIUIMHE IO3BOJIIOT: 00ECIeYUTh B3aUMOJICHCTBUE
MEXIy YYacTHHKaMH OOpa3oBaTENbHOTO IMpOIlecca, B TOM YHCIEC CHHXPOHHOE M (WJIN)
ACMHXPOHHOE B3aWMOJIEHCTBUME TOCpeNCTBOM ceTu HuTepHer; QukcupoBaTh X0
00pa3oBaTeNbHOTO MPOIECCa, PE3YIbTATOB MPOMEKYTOUYHOM aTTECTAllMU MO JUCLHMIUIMHE U
pE3yJIbTATOB OCBOEHHUS 00pa30BaTENbHON MPOTrpaMMbl; OPraHM30BaTh MpoLecC 00pa3oBaHuUs
MyTeM BU3yaJU3allMKd U3ydyaeMor MH(OpMAaIMU OCPEICTBOM MCIOJIb30BaHUS TPE3CHTALUMT,
y4eOHbIX (DUIBMOB; KOHTPOJHMPOBATH PE3yJbTaThl OOYyUE€HHS HA OCHOBE KOMIIBIOTEPHOIO
TECTUPOBAHUS.

11.1 IlepeyeHb JMIEH3HOHHOT0 MPOrPAMMHOI0 o0ecreYeHnsi yueOHOro nmpouecca

Neo HaumeHoBaHue TemaTuka
1. |Microsoft Windows OmneparmoHHasi CHCTEMa
2. |Microsoft Office (Bximrouaer Word, Excel, PowerPoint) [TakeT 0OpUCHBIX TPUITOKEHUT

11.2 IlepeyeHp mnpo¢ecCHOHAIBHBIX 0a3 JAaHHBIX W HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM

Ne

. HanmeHoBaHue TemaTnka DJIEKTPOHHBI aapec

http://www.consultant.ru

CnpaBoyHO-TIpaBOBasi cUCTeEMa JlocTyIl ¢ KOMITBIOTEPOB
YHuBepcanbHas

«Kouncynprantltoc» 3JIEKTPOHHOTO YU TAIBHOIO 3aj1a

oubnuoreku SApocnasckoid 'CXA
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Ne .
' HaunmeHnoBanue TemaTnka DJIeKTPOHHBIN agpec
https://www.garant.ru/
HNudbopmManimoHHO-TPaBOBOH OCTYII C KOMITLIOTEPOB
2. (opman p YHuBepcanbHas Hlocty P
noptan «l"apaHT» AIEKTPOHHOTO YUTAIHLHOTO 3aJ1a
oubmmorexku Apocnasckoit 'CXA
https://polpred.com/
JlokanbHas ceth SpociaaBckoi
baza nannbix Polpred.com O630p I'CXA / uHnuBU Ty aTbHBIH
3. YHuBepcanbHas 9 N
CMHU HEOTPaHUYEHHBIN JOCTYM U3 JTH000H
TOYKH, B KOTOPOH UMEETCs TOCTYII K
cetu IHTEpHET MO JIOTHHY ¥ TapOJII0
PedeparuBHo-
oubmorpaduaeckas u https://www.sciencedirect.com/
4, YHuBepcanbHas
HayKOMeTpHYecKasi 0a3a JaHHBIX Hoctyn ¢ [P-agpeca akagemun
Elsevier ScienceDirect
ba3nl jaHHbBIX U34aTEIbLCTBA https://www.springernature.com/
5. . YHuBepcanbHas
SpringerNature Hoctyn ¢ [P-agpeca akagemun
PedepaTuBHas u anamuTHdeckast https://www.scopus.com/
6. . YHuBepcanbHas
6a3a nanubix Elsevier Scopus JHoctyn ¢ [P-anpeca akagemun
https://H36.pd/
K npousBenenusm, nepemeaimm B
OOIIECTBEHHOE JIOCTOSIHUE IOCTYI
CBOOO/HBII.
7 HaunonanbHas oneKTponHas YHuBEepcanbHas K npoussenennsam, oxpaHsieMbIM
" | oubmmoteka (HOB) P p » OXP
ABTOPCKUM IPaBOM JOCTYII C
KOMITBIOTEPOB JIEKTPOHHOTO
YATAJILHOrO 3aj1a OMOJINOTEKH
Apocnasckoit [CXA
http://agris.fao.org/agris-
8. | ba3a manapIx AGRIS Cnenmamm3upoBanHas | search/index.do
JlocTyn cBOOOTHBIN
NudopmarnmonHo-cripaBoyHas
cucteMa «CeIbCKOX03sIMCTBEHHAS http://www.cnshb.ru/AKDiL/
9. Cnenuanu3upoBaHHas o
3JIEKTPOHHAsT OMOIMOTEKA Jloctym cBOOOTHBII
3Haruity (CObu3)

12 MaTepuajibHO-TeXHHYECKO0e o0ecrieueHre 00y4eHus 1Mo M CIUTIHHE

[To Bcem BumaM y4ueOHOW MJCSITEILHOCTH B paMKax JIUCHUIUIMHBI «Dusnka»
WCIOJIb3YIOTCSL CIICLUAIbHbIEC TOMEIIEHUSI — YUYEOHbIE ayTUTOPUU JIs NMPOBENCHUS 3aHITHI
JICKIIMOHHOTO THUIIA, TPYNIOBBIX U MHIUBUAYAJbHBIX KOHCYJbTAIMM, TEKYLIETO KOHTPOJIS U
MPOMEXYTOUHOM aTTecTallMd, a TaKKe IOMEIICHUs [JIsl CaMOCTOSITEIbHOM paboThl U
MOMEILEHUS JJIsl XpaHEHUS U MPOPUIAKTUIECKOT0 00CITy)KUBaHUsI y4€OHOTO 000pYI0BaHMUS.
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CrnenuanbHble TOMEIICHUS YKOMITJIEKTOBAHbBI CIICIIMATN3UPOBAaHHON MebOebio (yueOHast
JI0CKa, yueOHas MeOelb) M TEXHHYECKUMH CpeICTBaMU OOyuYeHUs, CIy>KalluMH MJis
npeacTaBieHus yueOHoM nHopManuu O0IbIION ay JUTOPHH.

JUia  mpoBeieHHA ~— 3aHATHM  JIGKIIMOHHOTO  THMNA  MpeUiaraloTcss  HaOOpbI
JEMOHCTPAIIMOHHOTO O000PY/IOBaHUS M Yy4eOHO-HATJSAHBIX MOCOOUiA, OOeCTIeUrBAIONTNE
TeMaTH4ECKHE WILTIOCTPALIUU, COOTBETCTBYIOIINE paboyeil yueOHON MporpaMMe TUCIUIUIHHBI.

12.1 IInanupyemble TMOMeleHUs] /JJsl TPOBeJeHUs] BceX BHAOB Y4eOHOI
AeATeJbHOCTH

HaumeHoBaHHe cieNUATbHBIX MOMeIeHHTi OcCHAaIIeHHOCTH CEeNUATbHBIX MOMeIeHn i
Yueonan ayoumopus ona nposeoenusn Crnernuanu3upoBaHHas MeOenb — yaeOHas TOCKa, yaeOHast
3aHAMUI 1eKYUOHHO20 MUna MeOeb.

[Tomemenue Ne 129. Texauveckue cpencTpa o0ydeHus, HabopbI
KomnmaecTBo nmocagoynbix Mect: 152. JEMOHCTPAIIMOHHOTO 000PYIOBaHUS B YI€OHO-
Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS : HaTJISITHBIX TIOCOOUI — KOMIThIOTEP

150042, SIpocnaBckas 0611, r. SpocnaBib, E6300/2Gb/160Gb/AOC — 1 mwT., MynbTHMEIHA-
TyTtaeBckoe mocce, 58. npoektop BenQ SP920P, akyctuueckas cucrema,

YCUIIUTCIIb, JUHAMUKH, HpOGKI.[HOHHBIfI 9KpaH €
anextponpuBosioM ClassicLyra 366*274, mukpodoH.
[Iporpammuoe obecneuenue: Microsoft Windows,

Microsoft Office.
Yueonaa ayoumopusn onsa nposeoenun CriermanusupoBaHHas Mebenb — yueOHast Jocka, yueOHas
3AHAMUIL CEMUHAPCKO20 MUna MeOeIb.
(npaxkmuueckux 3anamuil, 1a60PaAMOPHHIX TexHu4yeckue cpeacTBa 00yUeHUs, HAOOPHI
pabom), 2pynnoevix u UHOUBUOYATbHBIX JIEMOHCTPAIIMOHHOTO 000PYI0BaHMS M Y4eOHO-
KOHCY1lbmayuii, mexkyuiezo KOHmpona u HarJSIIHBIX TIOCOOM — HOYTOYK, IIPOEKTOP, SKpaH,
nPOMENHCYMOUHOU ammecmayuu MammHa ATByAa, MasTHUKU O6epOeka — 2 miT.,
[Tomemenue Ne 308. buznyecKuii MasSTHUK, YCTAHOBKA JIJISl OTIPEACTICHUS
KommgecTBo mocamouabIx MecT: 26. MOCTOSIHHOM bosbiiMaHa, ycTaHOBKA J1J1 ONPEIETICHUS
Anpec (MeCTOMOI0KEHNE) TTOMEIICHHS: MOJICKYJISIPHBIX CBOMCTB BO3/1yXa, yCTAHOBKA IS
150042, SIpocnaBckast 0011., T. SIpociaBib, onpeAesieHus BI3KOCTH KUJIKOCTH MeToioM CToKca,
TyrtaeBckoe mocce, 58. YCTaHOBKA JJIsl ONIPEICICHHsI TIOKa3aTess annadarsl,

YCTaHOBKA JUIsl OIIBITHOM NIPOBEPKH YPABHEHUS
bepnynnu, nsmepurensusiii Mukpockon MIIb-2,
mranreHuupkynb -1, cekynaomep anekTpudeckuii —
5 wr., 6apomerp-anepouss BAMM-1, Tepmomerp -
50+50°C, crennp! — 4 mrT.

[Iporpammuoe obecnieuenue: Microsoft Windows,

Microsoft Office.
Yueonaa ayoumopusn onsa nposeoenun CriermanusupoBaHHas Mebenb — yueOHast Jocka, yueOHas
3AHAMUIL CEMUHAPCKO20 MUna MeOeTb.
(npaxkmuueckux 3anamuil, 1a60PaAMOPHHIX TexHu4yecKue cpeacTBa 00yUeHMs, HAOOPHI
pabom), 2pynnoevix u UHOUBUOYATbHBIX JIEMOHCTPAIIMOHHOTO 000PYI0BaHMS U Y4eOHO-
KOHCY1lbmayuii, mexkyuiezo KOHmpona u HarJSIIHBIX IOCOOMI — KOMIIBIOTEP, IPOEKTOP, SKPaH,
npOMeNHCYmMOUHOU ammecmayuu YCTaHOBKa ISl ONPEIeICHUs] ONTHYECKUX CHJI TOHKHX
ITomemenue Ne 309. nuH3, MuUKpockon «buonam P-1», mukpomerp 0-25,
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HaumeHoBaHue crielMAJIbLHBIX IOMeEIeHHH

Ocnamennocn, cnenraJbHBIX OMeIleHnil

KommgecTBo mocamouasIx MecT: 16.
Anpec (MECTOIOJIOKEHNE) TOMELICHHUS:
150042, SIpocnaBckast 0011., T. SIpociaib,
Tyraesckoe mocce, 58.

pedpakromerp UPD-22, mukpockomt MMV -3,
nossipumerp CM-2, ontnueckuit nupometp OIIINP-17,
HMCTOYHHK MTOCTOSTHHOTO TOKa 12 B, aBTOTpancdopmarop
JIATP-2, mumuamnepmetp 1566 250;500 MA,
BoabTMETp D515 75;600 B, peocrar, yHuBepcanbHbIN
MoHOoxpomatop YM-2, namna prytHas AP, crenas — 6
IIT.

[Iporpammuoe obecnieuenue: Microsoft Windows,
Microsoft Office.

Yueonaa ayoumopusn ona nposedenusn
3AHAMUIL CEMUHAPCKO20 MUnA
(npakmuuecKux 3auAmuii, 1a00pamopHbvIX
pabom), 2pynnoevix u UHOUBUOYATbHBIX
KOHCYTbmayuil, meKyuiezo KOHmpoasa u
npOMENHCYMOUHOU ammecmayuu
ITomemenune Ne 313.

KommgectBo mocamounsrx Mect: 20.
Anpec (MECTOIOJIOKEHNE) TOMELICHHUS:
150042, SIpocnaBckast 0011., T. SIpociaBib,
Tyraesckoe mocce, 58.

CriermanusupoBaHHas Mebenb — yueOHast Jocka, yueOHas
MeOeIb.

TexHuueckue cpencTBa 00y4eHus, HaOOpbI
JIEMOHCTPAIIMOHHOTO 000PYI0BaHMS M Y4eOHO-
HarJSIIHBIX TIOCOOMIA — KOMIIBIOTEP, MOHHUTOP,
MYJIbTUMEANA-TIPOEKTOP, MPOESKIIMOHHBIN YKPaH,
yHUBEpCcaabHbIA ncTouHuK nutanus Y UII-2, nuon 2112C,
amnepmetp 3514 1+2 A — 3 mwr., aBometrp ABO-5M1 -2
IIT., peocTar — 3 mr., mkad cymmasHeid 100°C, Mmoct
nocrosiHHoro Toka E-7-4, repmuctop, Tepmometp 0-
100°C, Tpanchopmarop 4/120 B, ocrimmnorpad ODI1I-70,
aBroTpancopmarop JIATP-2, ycranoBka /1t MpOBEPKH
3akoHa OMa /151 IeTy IePEMEHHOT0 TOKa, BOJIETMETP
1,5+15 B — 3 ., amnepmerp 0,5+1 A, ranbBaHoMeTp,
BeIpsaMuTens BC-2M, nuon noiaynpoBogHUKoBbIH 50 A,
TepMOIIapa XpOMeIb-KOIeNb — 2 HIT., JJIEKTPOIEeYb
CYO/JI, norenumomerp KIIIT1-503, MumnBoiasTMeTp
M4213, creHapl — S WIT., yCTAHOBKY JIJIS1 U3yYECHUS
3JIEMCHTOB CXEM aBTOMATHUKHU — 6 INT., INIAKATHI — § IIT.,
creun JICO — 1 mr.

[Iporpammuoe obecneuenue: Microsoft Windows,
Microsoft Office.

Jlabopamopus kagedput 31exmpuduxkayuu
ITomemenune Ne 154.

KonmdaecTBo nmocamgounsix mMect: 20.

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

CriermanusupoBaHHas Mebenb — yueOHast Jocka, yueOHas
MeOeIb.

TexHuueckue cpencTBa 00y4eHus, HaOOpbI
JIEMOHCTPAIIMOHHOTO 000PYI0BaHMS U Y4eOHO-
HarJSIIHBIX TOCOOM — HOYTOYK, IIPOEKTOP, SKpaH,
nabopaTopHoe 000pyI0BaHUE U AP. CTEH/T 10
BBIPAIIMBAHUIO IIBETOB B AJIEKTPHUECKOM II0JIE,
CTaTUCTUYECKUI COPTUPOBIIHUK CEMSH, JIEHTOYHBII
AIIEKTPOCTATUYECKUN TPUEP, CTUMYJIISTOP CEMSH.
[Iporpammuoe obecrnieuenue: Microsoft Windows,
Microsoft Office.

Ilomewenue ona camocmoamenvHoi padoomot
ooyuarouwuxcs

ITomemenune Ne 109.

KonmdaecTBo nmocago4nHbix Mect: 12.

Anpec (MECTOTOJIOKEHNE) TTOMEIIICHHUS:

Crnenuanu3upoBaHHas MeOelb — yueOHas MeOeb.
TexHuueckue cpencTBa 00y4eHUsI — KOMITBIOTEPHI
NepCOHaNbHBIC — 12 TIT. C JTUIIEH3MOHHBIM ITPOTPAMMHBIM
o0ecrieyeHneM, BBIXOIOM B ceTh VIHTEPHET U JIOKAJIbHYIO
CETh, JIOCTYIIOM K MHPOPMAITMOHHBIM pPecypcam,
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HaumeHoBaHue crielMAJIbLHBIX IOMeEIeHHH

Ocnamennocn, cnenraJbHBIX OMeIleHnil

150052, SIpocnaBckast 0011., T. SIpocnaBib,
yi. E. Konecosoii, 70.

3JICKTPOHHOM MH(POPMAIIMOHHO-00Pa30BaTEIBLHON cpeie
®I'BOY BO fpocnasckas 'CXA, k 6a3am JaHHBIX U
UH(POPMAIIMOHHO-CITPABOYHBIM cucTeMa. Konaunnonep —
1 mr.

[Iporpammuoe obecrnieuenne — Microsoft Windows,
Microsoft Office, cnenuanu3upoBaHHOE JIUIIEH3HOHHOE U
CBOOOJTHO PacIpoCTpaHsIeMOe MPOrpaMMHOE
obecrnieveHne, IpeyCMOTPEHHOE B paboueii mporpamme
JIVICIIATUTHHBL

Ilomewenue ona camocmoamenvHoil padomot
ooyuarowuxcsa

ITomemenune Ne 318.

KommgecTBo mocamouasix Mect: 12.

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

Crennanu3upoBaHHas MeOelnb — yueOHast MeOeb.
TexHuueckue cpeacTBa 00y4eHHUs] — KOMIBIOTEPHI
MEePCOHAIBHBIE — 12 IIT. C TUIEH3MOHHBIM IPOTPAMMHBIM
o0ecrieueHneM, BbIX0JIOM B ceTh VIHTEpHET U JIOKaJIbHYIO0
CETh, JOCTYNOM K HH(POPMAIIMOHHBIM pecypcam,
3JICKTPOHHOU MH(POPMAIIMOHHO-00Pa30BaTEILHON cpesie
®I'BOY BO fpocnasckas 'CXA, k 6a3am JaHHBIX U
MH(OPMaLMOHHO-CIPABOYHBIM CHCTEMaM, KO-
npunrtep — 1 mt. Kongunuonep — 1 mr.

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

Ilomewenue ona camocmoamenvHoil padomol
ooyuarowuxcsa

ITomemenue Ne 341.

KommgecTBo mocagouHbIX MeCT: 6.

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

Crennanu3upoBaHHas MeOelnb — yueOHast MeOeTb.
TexHuueckue cpeacTBa 00y4eHHs] — KOMIBIOTEPHI
MEPCOHAIBHBIE — 6 MIT. C JIUIIEH3UOHHBIM IMPOTPAMMHBIM
o0ecrieueHreM, BbIX0JIOM B ceTh VIHTEpPHET U JIOKaJIbHYIO0
CETh, JOCTYNOM K HH(POPMAIIMOHHBIM peCypcam,
3JIEKTPOHHOU MH(POPMAIIMOHHO-00Pa30BaTEILHON cpeie
®I'BOY BO fpocnasckas 'CXA, k 6a3am JaHHBIX U
MH(}OPMaLMOHHO-CIPABOYHBIM CHCTEMaM, KO-
npuHTep — | WT., KOHAULIMOHED — 1 mIT.

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

Ilomewenue ona xpanenus u
npogunakmuyeckozo oocayycusanus
yuebH020 060pyoosanus

ITomemenus Ne 236, Ne 312.

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

Criennanu3upoBaHHas MeOelb; CTEIIaXKU IS XpaHEHUs
y4eOHOT0 000pYI0BaHMS; KOMITBIOTED C JTUIEH3MOHHBIM
IpOrpaMMHBIM OOecTiedeHIeM, BEIX0J0M B IHTEpHET U
JIOKaJBHYIO CETh, JIOCTYIIOM K HH()OPMAITMOHHBIM
pecypcam, 3IeKTPOHHOUN HH(DOPMAITHOHHO-
00pa3oBaTeNbHON cpesie akaJeMuH, K 0a3aM JTaHHBIX U
UH(OPMAIIMOHHO-CIIPABOYHBIM CHCTEMaM; HayIIIHUKH,
CKaHep/NPUHTED; CIICIUATbHBIH HHCTPYMEHT U
MHBEHTAPb JUIs 00CITy)KUBaHUS Y4eOHOT0 000y I0BAaHUSI.
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HanMeHoBaHHe clIeNAJILHBIX MOMEIEHUI OCHAIeHHOCTH CNEeNNAJILHBIX MMOMeEIeHUI

[Iporpammuoe obecrnieuenue: Microsoft Windows,
Microsoft Office.

13 Ilepeyennb 00pa3oBaTeJbHBIX TEXHOJOTHH, HCIOJIb3yEeMbIX IIPH OCYLIECTBJIEHUH
00pa3oBaTeJbHOI0 NMpoLecca Mo AUCHUILIUHE

O06bem KoHTaKTHOM paboThl Beero 19,40 gaca, B T.4. JI — 8 gacos, JIP — 10 vacos.
WHTepakTUBHBIC 3aHATHS COCTABISIOT 22,22 % 0T 00bemMa ayIUTOPHBIX 3aHSATUH.

Ne Oco0eHHOCTH NPOBeICHUS
~ | Ne kypca Buasbl yueoHoii paéoThl Oopa3oBaTe/ibHbIE TEXHOJOTUH | 3aHATHH (MHIMBUAYAJIbHBIE /
TPyNIOBbIE)

Jlexuusi-Buzyanuzanus,
1 1 JlexunoHHbBIE 3aHATHUS IIpobnemuas nekuus, rpyNIoBbIE
Jlekmms-guckyccus
KommnprotepHas cuMmysanus,
Juckyccust

2 1 JlaGopatopHbie paboThI WHIWBHUIYATbHbIE, TPYIITIOBBIC

[Tpumepbl UHTEPAKTUBHBIX (POPM U METO/I0B MPOBEACHUS 3aHIATHIA:

13.1.1 Ha nexkuuu-pusyanuzanuu yuyeOHas wuHOpManMs TMPEACTABISIETCS IO
BO3MOXHOCTH B Han0oJiee y100HOH 1711 BOCIPUATHS CTYIeHTaMu (popMe (B BUJIEC TTPE3CHTAIIUN
nocpeAcTBoM mnporpammbl MS PowerPoint; undopmaimss B npe3eHTallMOHHOM MaTtepuale
MpEeJICTaBIACTCS B BUJIe OJIOK-cXeM, TpauKoB, TabJIUIl U JPYyTrUX HArJsIHbIX 00pa3oB). I1o
OKOHYAHWU JICKIIMM MPOBOAUTCS OJIMIIaHAIN3 KadecTBa yCcBoeHHUs1 marepuana. I[lo mroram
aHajM3a BHOCSTCS KOPPEKTHBHI B METOAMKY BU3YaJIbHOTO MPEJCTaBICHUS WHGOpMAIIH
(TIpUBETCTBYIOTCS KPUTHUYECKHE OT3BIBHI CTYJIEHTOB IO TOBOAY KauyecTBa BHU3yalld3alluu
y4eOHO-MH(POPMAIIMIOHHOTO MaTepuaa).

13.1.2 Ha mpoGaemMHO# JeKIuu epet CTyAeHTaMU CTaBUTCSI HEKOTopasi mpooiiema (v
psia ipo0semM), KOTopyto B (hopMe auaora mperno/iaBarelb periacT COBMECTHO CO CTY/ICHTAMHU.
[IpobGnemMHas JeKIUs HaMpaBiieHa Ha pa3pylIeHHE CTEPEOTUITHBIX KIIUIIE U YYUT CTYJICHTOB
MBICJTUTh HECTaHIaPTHO.

13.1.3 B Hayane NeKUMU-IUCKYCCUU MEPEN CTYyJAEHTAMU CTABUTCA HEKOTOpas 3ajada,
KOTOPYI0 HEOOXOAMMO pa3pellMTh B IPOLECCE €€ OUCKYCCHOHHOTO o0cyxzacHus. Poisb
IpenojaBaTeiss CBOAUTCA K POJM BEAYLIErO JUCKYCCHOHHOrO oOcyxaeHus. Kpome Toro
IIPENOoAAaBaTe/lb KOHTPOJIUPYET U MEPUOAUYECKHU HANPABIISET NUCKYCCHUIO B HYKHOE PYCIIO.
[Tpu 3amure 1a6OpPaTOPHBIX pabOT TAKKE UCIOJIB3YETCS METO JUCKYCCUOHHOTO O0CY XK ACHMUS,
HAIpPAaBJICHHBINA HA pEeUICHHE BO3HUKILIEH IPOOJIEMBI.
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14 Opranmnsauusi 00pa3oBaTeJILHOI0 NMPoUecca AJIsi HHBAJIHUIOB U JIMII C
OrPpAHNYEHHBIMH BO3MOKHOCTSIMU 3/10POBbS

OOyuenue no aucuurUinHe «OU3UKa» JIUI, OTHOCSIIUXCS K KaTerOpUH MUHBAIUAOB, U
JIMI] C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbsI OCYIIECTBIISIETCS C YU€TOM OCOOEHHOCTEH
NCUX0(U3UUECKOTO Pa3BUTHUS, UHAUBHUIYAIbHBIX BO3MOKHOCTEN U COCTOSIHUS 310POBbs TAKHX
00yJaronmxcs.

B cnydae BO3HHKHOBEHHMsSI HEOOXOAMMOCTH OOYYEHHS JIMIl C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3/I0POBbsI B By3€ TPEAyCMaTPHBACTCS CO3JAHHME CIEIHAIBHBIX YCJIOBHIA,
BKJIIOUAIOIUX B Ce0s MCIIOJIb30BAHNE CIIEIUATBHBIX 00pa30BaTEIbHBIX MPOTPaMM, METOIOB
BOCIIUTAHUSA, TUAAKTHYECKHX MAaTEPHAaiOB, CIEIMAIBHBIX TEXHUYECKUX CPEICTB OOyUEHUs
KOJUIEKTUBHOTO W WHAWBUAYAIbHOTO TOJB30BAHUS, MPEIOCTABICHUE YCIYT ACCHUCTEHTa
(TTOMOIIHKKA), OKAa3bIBAIOIIETO OOYYAOMUMCA HEOOXOAUMYI0 TEXHHUYECKYI0 TOMOIIIb,
NPOBEJCHUE TPYIIOBBIX WU HWHAMBUAYAIbHBIX KOPPEKIMOHHBIX 3aHATHH, oOecredeHue
J0CTyNa B 3JaHUS By3a W JIPYTH€ YCJIOBHUSA, 0€3 KOTOPHIX HEBO3MOXKHO WM 3aTPYyJIHEHO
OCBOEHHE 00pa30BaTENIbHBIX MPOTrpaMM 00yYaIOIUMUCS C OTPaHUYEHHBIMU BO3ZMOKHOCTSIMU
3J10POBBS.

[Ipn mnomyuyeHun Bbiciero oOpa3oBaHUs OOYy4arOLUMCS C  OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU  3JIOpPOBbSl NIPEIOCTABISIIOTCS  OeciylaTHO y4eOHas JuTeparypa, Ipu
HEOOXOUMOCTH — YCIYTH CypJONEpeBOMYMKOB U TU(IoCypaonepeBoaunkoB. C ydeToM
0COOBIX MOTpPeOHOCTEN O00yYalIMMCS C OTrPAaHUYEHHBIMH BO3MOXHOCTSIMH 3]10POBbS
o0ecrnevnBaeTcs MPeI0CTaBlIeHNE YUEOHBIX, JIEKIIMOHHBIX MAaTEPHUAaJIOB B SJIEKTPOHHOM BH/IE.
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JlonoiHeHHs1 M H3MeHeHHsl K paGo4ei mporpaMMe JHCIHILIMHBI
nepuoa o0y4denns: 2018 — 2023 yueGunie roga

Buecennsie uamenenus Ha 2018/2019 yueGHbIi roj

B pa6ouyio nporpaMMy AMCIHMILIMHBL

Dusuxka

HaumeHoeanue ducuumunbz

BHOCHATCHA CJICAYIOIHE H3MECHEHHUS U JONMOJTHEHUSA

Harta, Homep

HUH(POPMALMOHHBIX
CIIPaBOYHBIX CHCTEM:
11.1 Ilepeuens
JIMLIEH3UOHHOTO
MIPOrPaMMHOT0

NPOTOKOJIAa
Hata, HOmMep 3aceJaHusA y4eOHO-
NPOTOKOJIA METOAHYECKOH
Ne 3acefaHuA KOMMCCHH,
Pa3nen HM3meHeHus M 10NOJHEHHS!
n/m Kadeapsi, BH3a npeaceaaTesis
BH3a 3aBeyIOLIEro y4eOHo-
kadeapoi METOAHYECKOM
KOMHCCHH
daxyabTeTa
1 |8. IlepeueHs ocHOBHO# 1 | OGHOBIIEH TIEpEYEHs OCHOBHOM U 27.08.2018 . 30.08.2018 r.
JIOTIOJTHUTENBHOM JIOTIOJTHATENIbHOM yueOHOM TIporokon Ne | IIpotokor¥Ne 11
y4e6HOI TuTepaTyphl, JUTEpaTyphl, HEOOXOMMMOM ISt ; /
HeoOX0IUMOi st peanmsanyu 06pasoBaTeIbHON A /
OCBOCHUS IMCLUUIUIMHBI | MPOrpaMMBI (ngonuce)
2 |9. Ilepeuyens pecypcos OG6HOBJIEH NepeUeHs AIIEKTPOHHO-
MH(OPMALMOHHO- GubIHOTeHBIX CHCTEM, 27.08.2018 . 30.08.2018 .
TEJICKOMMYHUKALMOHHOM | HEOOXOAUMBIX ISl peaiu3alii Ipotokon Ne 12 ITporokoj Ne 11
cetu UHTeEpHeT: 00pa3oBaTeNBHOM IPOrpaMMBI A y /
9.1 Iepeuens [/ jf//’(
3JIEKTPOHHO- @Mmy/ (ndonucs)
6MOIMOTEYHBIX CHCTEM
3 |[11. Ilepeuens BHeceHbI N3MEHEHU B COCTAB (
HMH(OPMALMOHHBIX JIMLEH3AOHHOTO IIPOrPaMMHOT0
TEXHOJIOTHIA, obecreueHusl.
HCTIONIB3Y€EMBIX IIPH OGHOBJIEH NIepeveHb
OCYILIECTBIICHHU Npo(heCCHOHANBHBIX 0a3 JaHHBIX U
06pa30BaTeNnbsHOr0 MH(POPMALMOHHBIX CIIPABOYHBIX 27.08.2018 r. 30.08.2018 T.
nporecca o CHCTEM, UCTIONB3YEMBIX TIPH Tporokon Ne 12 Ipotokof Ne 11
JUCLUIUIMHE, BKJIIOYAs | OCYIIECTBICHUU <} i
nepeveHb NPOrpaMMHOro | 06pa3zoBaTEILHOrO MpoLecca Mo (Z,/’ ’/j
obecneyeHus u JOUCLUILIUHE (nooﬁwb) (nédnucb)




Jara, Homep

HIpOTOKOJA
Mata, HoMep  |3acexanns y1eGHo-
NpOTOKOJIA MeToaHYecKoi
Ne 3aceaHHA KOMHCCHH,
Pazgen H3MeHeHHS H JONO/NHEHHS
n/n Kadeapsi, BH3a HpeAceaaTes
BH3a 3aBeqyIOIIero y4e6Ho-
Kadenpoit MeToaHIecKOol
KOMHCCHH
daxyabTeTa
obecnieueHus yge6HOro
mpomecca
11.2 Ilepedens
npodecCHOHANBHEIX 6a3
JaHHBIX H
HHPOPMAIMOHHBIX

CIIPAaBOYHBIX CHCTEM




JlononHeHus U H3MeHeHHUsl K paGo4eil nmporpaMme AMCIHILTHHDI
nepuoj o0y4denus: 2018 — 2023 yueGunie roga

Buecennsie n3menenus Ha 2019/2020 yueGHbI# roj

B pa6Gouyio nporpaMMy AMCHMILIMHEL

Duszuka

HaumeHoeanue ducuurwunbl

BHOCHATCH CJICAYIOIHE H3MEHEHHUSA U JAOIOJIHEHUS:

Hata, Homep

11.2 Tlepeyenn
npodecCHOHANBHBIX 6a3
JAHHBIX U
HH(POPMAIIOHHBIX
CIPaBOYHBIX CHCTEM

NPOTOKOJIA
Jarta, Homep 3aceJaHHNA YIeOHO-
NPOTOKOJIA METOAHYECKOM
Ne 3aceaHUA KOMHCCHH,
Pa3nen H3meneHus: v X0NOJHEHHS
n/n kadeapsol, BH3a IpeAceaaTes
BH32 3aBeyIOLIero y4eOHo-
Kadeapoi MeTOAHYecKOM
KOMHCCHH
daxkyabTeTa
1 |8. Ilepedens ocHOBHO# 1 | OOGHOBIIEH MEpeYeHs OCHOBHOMN U 26.08.2019 r. 29.08.2019r.
JIOTIOJTHUTENIbHOM JIOTIOTHUTENIBHOM y4IeOHOM Hpo.m,%on No 12 Hpom? Ne 11
y4eOHOI TUTEpaTypHI, JIMTEpPaTyphl, HEOOXOAUMOM ISt ' e
HeoOXoauMO# st peanusanuy 06pa3oBaTebHOM J 477
OCBOEHMS JUCLIUILIMHBI | TIPOTrpaMMBI = (noonucs) (nponucs)
2 |11. Ilepeuens BHeceHb! U3MEHEHHs B COCTaB '
HWH()OPMaOHHBIX JIMLEH3UOHHOTO IPOrPaMMHOI0
TEXHOJIOTHIA, obecrnieueHus.
HCTIONB3YEMBIX IPH OGHOBJIEH NIepeYeHb
OCYIIECTBIICHUH npodeccHOHANBHBIX 0a3 HaHHBIX U
o6pa3oBaTenbpHOro MH(POPMALMOHHBIX CIIPABOYHBIX
nporecca o CHCTEM, UCTIONb3YEMBIX IIPH
IUCLUIUIMHE, BKIIIOYAs | OCYIIECTBICHUM
nepedeHb MPOrpaMMHOro | 06pa3oBaTeIbHOTO Mpolecca 1o
obecIeYeHNs 1 JMCIAIUIHHE 26.08.2019r. 29.08.2019 .
MHDOPMALMOHHBIX Hporonfon Ne /27 IIpoTokox Ne 11
CIIPaBOYHBIX CUCTEM: //, A" ,
I1.1 Mepedens * (noonucs) (ndonuc)
JIMLIEH3MOHHOT'O
MPOrpaMMHOT0
obecniedeHus y4eOHOro
nporuecca




JlonojiHeHHsI M H3MeHeHHs K paboyeii nporpaMme JUCIHHILTHHBI
nepuoj o0yuenns: 2018 — 2023 yue6ubie roga

Buecennsie nsmenenus Ha 2020/2021 yyeGHsbIi rog

B pabouyio nporpaMMy JAMCIUILIMHEL

Duzuxa

HAUMEHOBAHUe OUCYUNNUHbL

BHOCATCHA CJIeAYIOLIHE H3BMEHECHHUSA U JONOJIHEeHUS :

Harta, Homep

obecrieueHus u
UH()OPMALMOHHEBIX
CIIPaBOYHBIX CHCTEM:
11.1 ITepeyenn
JIMLIEH3UOHHOTO

JAACHUILUTAHE

NPOTOKOJIAa
Jarta, Homep 3aceaHHs y1eOHO-
NPOTOKOJIa MeTOAHYeCKOoi
Ne 3acelaHHA KOMHCCHH,
Paspen H3menenus u A0NOTHEHHS
n/n Kadeapsl, BH3a NpeaceaaTeas
BH3a 3aBeyIOLIEro y4ue0Ho-
kadeapoii METOAHYECKOH
KOMHCCHH
daxkyabTeTa
1 |8. Ilepeyens ocHOBHOI U | OGHOBIIEH NIEpEYEHh OCHOBHOM H 25.08.2020 . 27.08.2020 r.
JIOIIOJTHUTEIBHOM JIOTIOJTHUTENBHOU yueOHOM Tporokon Ne 12 IIpoTtokof Ne 11
y4e6HOI TuTepaTypsl, JIUTEpaTyphl, HEOOXOMUMON IIst g : f
HeoOXomuMoH Iyt peanu3anuu o6pa3oBaTeIbHOM / 7 ot "(
OCBOCHMSI IMCLIMIUTMHBI | IporpaMMel “(nodpucs) (nbonuc)
2 |9. Ilepedens pecypcoB OOHOBJIEH NIEpeYEHb d
HMH(pOPMaLOHHO- E€KOMEH/TYEMBIX HHTEPHET-
TCJ'(Il;KI())MMy}{HKaHHOHHOﬁ gal‘i’ron,ﬂrfiﬁxonanmpm 25.08.2020r. 27.08.2020 .
ceru UHTepHer: peanusaimu o6pa3oBaTeIEHOM IIpoTokon Ny IIporokoy Ne 11
9.2 IlepeyeHn IpOrpaMMEI /(/;,/4/
PEKOMEH/Ty EMBIX =
HMHTEPHET-CAUTOB 110 (nop/ruuc{) (ndomce)
JUCLUIUIMHE
3 |11. Ilepeuens BHeceHb! H3MEHEHHA B COCTaB
HUH(OPMaALMOHHEBIX JIMLIEH3UOHHOTO IPOrPaMMHOTO
TEXHOJIOTHHA, obecrnieueHus.
HCTIONIE3YEMBIX TPH OOHOBIIEH nIepeYeHn
OCYIIECTBICHUN npodeccuoHaNbHBIX 0a3 JaHHBIX U
06?:303a'renbﬂoro nﬁd)?;pmaum}msm CIPaBOYHBIX 25.08.2020 . 27.08.2020r.
nporecca 1o CHCTEM, HCTIONB3YEMBIX TIPH HPOTgKOH ,22 HP°T°7 Ne 11
JUCLUIUIMHE, BKJIIOYAsA | OCYIIECTBICHUU //(4 » .
nepedyeHsb POrpaMMHOro | 06pa3oBaTeNILHOTO MPOLECCa 110 S oOTheh) bomuct)




Harta, Homep

NpPOTOKOJIA
Jara, Homep 3acexaHHs y1eOHO-
NnpoTOoKoJIa METOAHYeCKOii
Ne 3aceaHHA KOMHCCHH,
Pa3pen H3menenus 1 Jon0/HeHns
n/n Kajeapsl, BH3a NpeaceaaTeas
BH3a 3aBeJyI0LIero y4e0OHo-
Kadeapoii MEeTOAHYeCcKOii
KOMHCCHH
dakyabTeTa
IPOrpaMMHOTO
obecriedeHus y4eGHOro
nporecca
11.2 Ilepeyens
npogeccHOHANBHEIX 6a3
JaHHBIX U
HHOPMALOHHBIX
CIIPaBOYHBIX CHCTEM
4 | 12. MarepuaisHo- OGHOBIIEH NIepeYeHb 25.08.2020 r. 27.08.2020 r.

TEXHUYECKOE
obecrnieueHne 00ydeHHs
TI0 TUCLIUIUIMHE

MaTepHATbHO-TEXHUYECKOTO
obecreueHus, HeOOXOOUMOro I
pean3aluy IporpaMMEI

ITpoTokom Ne 2

£

< noonuct)

(rfodnuca)




JonosiHenuss © H3MEHEeHHs K paGoyeii mporpaMMe AMCUHIIIHHBI
nepuon odyuyenusi: 2018 — 2023 yuedunie roaa

Buecennbie n3menenus Ha 2021/2022 yueGHbiii 1o

B pabouyo nporpamMmy AMCHMITTHHBI

Duszukxa

HAUMeHosaHue ()uCl/ul’IJlquI

BHOCHATCHA CJEeAYIOUIHE H3MEHEHUSI H JOINNOJTHEHHUS

Hdara, Homep

paboueii nporpamMmbi
JUCLIMIUIAHBI B rpade «Busl
y4eOHBIX 3aHSATHH (B yacax)
nobasnieHa rpada «B T.4. B hopme
NPAKTUYECKOM MOJrOTOBKH

NpPOTOKOJIA
ITara, Homep 3aceaHus yqeﬁzio-
PTG METOXNYECKOi
Ne KOMHCCHH,
Paznen N3menenust u JonoHeHust 3acenanus kadeapsl,
n/n BH3a Ipe/ceaaTeist
BH32a 3aBeIyI0IIEero
xadeapoii ”
MeTOANYeCKOi
KOMHUCCHH
daxkyabTera
1 |4. O6bem aucummiunbl B | Ha ocHOBaHuu npukasa
3aUETHBIX €IMHULAX C Muno6pHayku Poccuu u
yKa3zaHueM KojudectBa | Munnpocseuienus Poccuu ot
akafgemMuyeckux yacos, |05.08.2020 r. Ne 885/390 «O 01.09.2021 r. 01.09.2021 r.
BBIJIEJICHHBIX Ha MPAKTHYECKOM MOArOTOBKE ITpoTokos No Tporokoi Ne 1
KOHTaKTHYIO paboTy obyuaromuxcsi» B Tabiuiy } .
06yuarommxcs ¢ pasniena 4 paboyeid mporpamMmbl //Q%// a%{//q%
npenosaasarenem (1o JMCLMIUIMHBI BKJIFOYEHA CTPOKA «B Ctnoomics) (noonutu)
BUJIaM YueOHbIX 3aHsATHIT) | TOM YMCiIe B JOpME NPaKTHYECKOM
U Ha CaMOCTOsITENIbHYI0 | [TOArOTOBKI)
paboTy o0yuarouuxcs
2 |5. Conepkanue Ha ocHoBaHuu npukasa
JUCLIMIUIUHBI, MunoGpuayku Poccuu u
CTPYKTypHpoBaHHOe 1o | Munnpoceienust Poccuu or
TemaMm (pazzesiam) ¢ 05.08.2020 r. Ne 885/390 «O
YKa3aHHUEM OTBEJEHHOI'O HpaKTl/lquKOﬁ MMOArOTOBKE
Ha HUX KOJIMYECTBA o0yuyarommxcs»: 01.09.2021 r. 01.09.2021 r.
aKaJIEeMUYECKUX YaCoOB M |— B tabnuue n. 5.2 «Paznensl HpOTOKOH o1 HpOTOKOJI No 1
BU/IOB YY€OHBIX 3aHATHI |AMCLMIUIMHBI 10 BHIaM
ayJIMTOPHOU (KOHTAKTHOM) //)/ %ﬁ/%ﬁ .
paboThl U GOPMBI KOHTPOJISI = Tnooniucs) (noomite)




Jara, Homep

NPOTOKOJIA
Tara, Homep 3acefaHus yqeﬁilo-
MeTOAHYECKOI
Ne L i o KOMHCCHH
Pazgen H3menenust v 10N0THEHUSI 3acefaHus Kadeapsbl, ’
n/n BH3a NpeacegaTesisi
BH3a 3aBe/yI0lIero
Kadenpoii ysono "
MeTOAHYeCKOMH
KOMHCCHH
(pakyabTera
3 |8. Ilepeyenn ocHOBHOM 1 | OGHOBJIEH NEpeUeHb OCHOBHOM 1 01.09.2021 r. 01.09.2021 r.
JIOTIOJIHUTEJILHOM JIOTIOJIHUTEJILHON yueOHOM TIpoToxosn No 1 ITporokos Ne 1
yueOHOM JIUTepaTyphbi, JIUTEpaTypbl, HEOOXOAMMOM IS ,
HeoOX0AUMO# 115t peanuzanuu o0pazoBaTebHOM ‘Q‘Zﬁqf
OCBOCHHUS JUCLIMILJIMHBI | IPOTPAMMBI n‘ucf) (noonuts)
4 19. Ilepeyenn pecypcos 9.2 TlepeueHb peKOMEHyEMBIX
MH(pOpMaLIHOHHO- MHTEPHET-CAITOB 10 JUCLIMILIMHE. 01.09.2021 1. 01.09.2021 r.
TEJICKOMMYHUKAaLMOHHOM | OOHOBJIEH MepeveHb ITpotokosn Ne 1 IIporokoi Ne 1
cetu UHTepuer PEKOMEH/yeMbIX UHTEPHET- /g ok
CalTOB, HEOOXOUMBIX JIJIs ﬂﬁ 'Jéféxzw¢
peanuzalmi 0Gpa3oBaTebHON Hooniicy) (noondits)
TPOrpammel ]
5 |11. Ilepeuenn 11.1 ITepeyenn JTULIEH3HOHHOTO
MH(OPMALIMOHHBIX CBOOOIHO PacrpoCcTpaHsIEeMOro
TeXHOJIOTHH, NporpaMMHOro obecreveHus
UCIIOJb3YEeMBbIX TPH yueOHOro npotecca.
OCYILIECTBIICHHUH BHeceHbl U3MeHeHUs1 B cocTaB
o0pazoBaTebHOrO JIMLIEH3MOHHOTO M CBOOO/THO
npoliecca 1no pacrpocTpaHsemMoro
JMCLIMIUIMHE, BKJIIOYAs | IPOrpaMMHOI0 00ecreueHmsl. 01.09.2021 r. 01.09.2021 1.
nepeyeHs nporpammuoro |11.2 INepeyens TIporoxosn Ne 1 IIporokoi No 1
obecrieyeHus 1 npogdeccuoHaibHbIX 0a3 JJaHHBIX U
MH(OPMALIHOHHBIX MH(POPMALIMOHHBIX CITPABOYHBIX M %aﬂ(/{%
CTIPAaBOYHBIX CHCTEM CHCTEM. V(HW (noonifte)
OOHOBIIEH NEpeYeHb ,
npogeccuoHaNbHbIX 6a3 JaHHBIX U
MH(OPMALIMOHHBIX CIIPABOYHBIX
CHCTEM, MCTIOJIb3YEMBIX MPH
OCYILECTBIICHUH
obpa3zoBaTesbHOTO Mpolecca 1o
JUCLIMIUIMHE.
6 |12. MarepuasnbHo- 12.1 ITnanupyembie nmomemieHus
TEXHUYECKOe JUIsl IPOBEJICHUS BCEX BHJIOB 01.09.2021 . 01.09.2021 r.

obecrieueHne oOyUdeHuUs
N0 TUCLUILTHHE

y4eOHOI eI TebHOCTH.
OOGHOBJIEH MEpPEeUYEHb
MaTepHaibHO-TEXHUUECKOTO
obecrnieueHus, HEOOXOIUMOro ISl
peanuzanuu odpa3oBaTeIbHOM
pOrpaMmbl

[TpoToxom Ne 1

0.5

[Tporokomn Ne 1

Aot

E//ﬁ?g)mﬁb)

(nodnfcb)




MunucTepcTBO cenbekoro xossiicrsa Poccuiickoii Meeparyn
DenepanbHOE TOCY TapCTBEHHOE OI0JHKETHOE 00pA30BaTEIbHOE YUPEKICHUE
BBICIIEr0 00pa3oBaHMs
«sIpocnaBckasi rocy1apCTBeHHAsI CEIbCKOX03IUCTBEHHAS aKaIeMUsI»
NuxeHepHbIit GakyabTeT
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DQuzuxka

(naumenoganue yueoHoU OuUCYUnIUuHbL)

YpoBeHb BbIcIIEro 00pa3oBaHHs baxanaspuam
(barkanasépuam; mazucmpamypa; nod20moexka Kadpos évlcuteti Keanupurkayuu,)
IIporpamma npUKIaoHo20 baxkanaepuama
(npurnaonozo bakaraspuama, RPUKIAOHOU MAUCMPamypot)
HanpaBienue(s1) mnoaAroroBku 35.03.04 «Aeporomusy

(KOO U HauMeHOBaHUe HanPaBIeHUs NOO20MOBKUL)

Hanpagjiennocts (npoduiib) o6pazoBaTeibHON NPOrpaMMbl

Azpobusznec
®opma obyueHus 3a04Has
(ounas, 3aounas)

Cpoxk noJsiyyeHusi o6pa3oBaHus 10 NporpamMmme S nem
Jlexan
arpoTEXHOJIOTMYECKOTr0
daxynbrera AN k.c.-x.n., doyenm  Baranosa H.B.

(noonucw) (vuénas cmenenn, 36anue)
IIpencenarens YMK
arpoOTEeXHOJIOTUYECKOrO

-
¢dakynbTeTa uf{//‘x«m, _~ Kononoga 10./I.

(nodn(téb) // (vuénas cmenenw, 36anue)
3aBeayromuii %
BBIITy CKarowiei kadeapoii A7 K.C.-X.H., O0YeHm [lyxun C.B.

(noonucs) (yuénas cmenenvo, 36anue)

Spocnasnsb, 2021 1.



B pPE3YJIbTATC U3YUYCHUSA TUCHUIIINHBI O6y‘IaIOH_II/ICC}I JOJIZKHBI:

— 3HaTh: OCHOBHbIC (DPU3MYECKHE SBJICHHUS M OCHOBHBIE 3aKOHBI (DU3UKM; TPaHUIBI MPUMEHHUMOCTH
3aKOHOB (PU3UKU; MPUMEHEHUE 3aKOHOB (PM3HKHU B BAKHEHIINX MPAKTUUECKUX MPUIOKEHUSIX; OCHOBHBIC
¢u3nveckre BeTUYMHBI U (U3UUECKHE KOHCTAHTHI, UX OINpPENETICHNE, CMBICI, CIIOCOOBI M €AMHHULBI MX
u3MepeHus; (yHIaMeHTaJdbHble (U3NYECKHE OMBITHI M MX POJIb B Pa3BUTHHM HAyKH; Ha3HAYCHHE U
MPUHLUIIBI ACWCTBUS BaXKHEHIINX (PU3HUECKUX MPHOOPOB;

— yMeTb: OOBSICHHTH OCHOBHBIE HAOJIOJaeMble MPUPOJHBIE W TEXHOTCHHBIE SBICHUS U dPQEKTH ¢
MO3UIUK  (PyHIAMEHTAIBHBIX (U3NYECKUX B3aUMOJECUCTBUN; HMCTOJIKOBBIBATH CMBICT (PUINUECKUX
BEJIMYMH U TIOHSATHI; 3allMChIBaTh ypaBHEHUs id Qusndeckux BenuuuH B cucteme CU; paborath c
npubopamMu ¥ 00OpPYAOBAHHEM COBPEMEHHOW (U3NYECKOHN 1abopaTopuu; HCHOIB30BAaTh Pa3INYHbIC
METOJIMKH (PU3UYECKUX M3MEPEHUN M 00pabOTKH 3KCIEPUMEHTAIBHBIX JIAHHBIX; UCIOJIB30BATh METOIBI
a/JIeKBaTHOTO (PU3MYECKOr0 U MAaTEMAaTUYECKOTr0 MOJCIMPOBAHMS, @ TAK)KE MPUMEHATb METOJbI (PU3HKO-
MaTeMaTHYEeCKOT0 aHaJIN3a K PEHICHNI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX MTPOOIIeM;

— BJaJeTh: HABBIKAMHM HCIOJIb30BAHHUS OCHOBHBIX OOHIE(U3NYECKUX 3aKOHOB M MPHUHIMIIOB B
BOKHEHUIINX TMPAKTUYECKUX TPUIOKEHUAX; HABBIKAMH MPUMEHEHHUs OCHOBHBIX METOJOB (H3UKO-
MaTEeMaTHYECKOr0 aHajlu3a JJs pPEIIeHHs €CTECTBEHHOHAYYHBIX 3a/ay; HaBbIKAMU IPAaBUIILHOU
HKCIUTyaTalldid OCHOBHBIX MPHOOPOB U 00OpYyAOBaHUS COBpEMEHHOW (HU3MUECKO mabopaTopuu;
HaBbIKaMU OOpa0OTKH M HMHTEPIPETUPOBAHUS PE3YJIbTATOB (U3NYECKOTO HKCIIEPUMEHTA; HABBIKAMH
MCIOJIb30BaHUS METO/I0B (PM3HUECKOr0 MOJIETMPOBAHHUS B IPAKTHUKE.

[IporpaMmMoii IUCHUIUIMHBI PEAYCMOTPEHBI CIAEAYIOUTNE BUIbI Y4eOHOM paObOTHI:

O0beM TUCHMILIMHBI, Yac.

Bua y4eOHBIX 3aHATHII U CAMOCTOSITEILHAS padoTa Beero K}ipc
KonrakTHas padora o0y4yaruuxcs ¢ npenogasareem, 19,40 19,40
8 MoM yucie:
Jlexruu (JI) 8 8
ITpakTuyeckue 3anatus (I113), Cemunapsi (C) — —
JlabopaTopusbie padotsl (JIP) 10 10
CamocrosiTtenbHast padora o0yuaromuxcs (CP), 84,80 84,80
8 moMm yucie:

. KII — —
Kypcogoii mpoexT (padoTa) KP — —
Jlpyaue sudwvt CP:

PacuetHo-rpaduueckue padbotsl (PI'P) — —
Pedepart (Ped) — —
KoHTtposbHas paboTta cTyAeHTa 3a09HO0# (hOpMBI O0YICHHS — —
KonTtpoab 3,80 3,80
Bua npoMe:xyTOYHOM aTTeCTAUU 3 3
(3auem (3), 3auem c oyenxoti (30), sxzamen (3), 3awyuma KII (KP)
O01mast Tpy10€eMKOCTh 1acob 108 108
3aY4eTHBIX eIUHHUIL 3 3
B TOM 4HCJIe B (hopMe IPAKTUIECKON MOITOTOBKU — —




