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Buzuposanue PII/] nJis1 McoJIHEHUS] B 04epeJHOM y4eOHOM roxy
Pabouas nporpamma nepecMoTpeHa, 00cykaeHa 1 0Jo0peHa A ucnoiaHeHus B 2022-2023 yde6HOM rojy Ha 3acelaHuu Kadeapsl

MATeMaTHKHU U (PU3UKH

IIporokomor " " 2022r. Ne

3aB. kadeapoit

Buzuposanue PII/] nJis1 McoJIHEHUSI B 04epeHOM y4eOHOM roxy
Pabouas nporpamma nepecMoTpena, oocyskaeHa u oJoopena ans ucnoiaHeHus B 2023-2024 yqe6HoM rofy Ha 3aceaHuU Kadeapsl

MaTeMaTHKHU U (PU3UKH

[Iporokom ot " " 2023 1. Ne

3aB. xkadenpoit

Busuposanue PII/] nJis1 MCoJIHEHUSI B 04epPeTHOM y4eOHOM roxy
Pabouas mporpaMma nepecMoTpeHa, o0cykaeHa i 0400peHa s ncrnoaHeHus B 2024-2025 yye6HOM Tooy Ha 3acefaHuU Kadeapsl

MaTeMaTHKH U QU3NKH

IIporokomor " " 2024r. Ne

3aB. kadenpoii

Buzuposanue PII/] 1Jis1 MCIIOJIHEHUSI B 04€PETHOM y4eOHOM roxy
Paboudas mporpamma nepecMoTpena, oocykaeHa u 0JJo0penHa s ucrnoidaeHus B 2025-2026 yae6HOM roy Ha 3acenaHud Kadeaps

MAaTEeMAaTUKH U (I)I/BI/IRPI

IMporoxomor " " 2025t. Ne

3aB. kadeapoit




1. HEJb (IEJIX) OCBOEHUS JTUCIIUITJINHBI

1.1

O3HakoMIIeHHE O0YYaroIIUXCsl ¢ OCHOBHBIMH 3aKOHAMH (DM3UKH M BO3MOXKHO-CTSIMH HX IPUMEHEHHS TPHU PEIICHUH 3a/1ad,
BO3HUKAIONIMX B HX MOCIEOyroIIei mpodecCHOHaIbHON [OesaTelbHOCTH. M3yueHHe 3aKOHOB OKPYXKAMOLIETO MHPa B HX
B3aUMOCBS3H; (DOPMHUPOBAaHHE HABBIKOB [0 IPUMCHCHHIO TOJOXKCHUH (yHIAMEHTANGHOH (GH3HKM K TI'PaMOTHOMY
Hay9HOMY aHAJIN3y CHUTYaIli; OCBOCHHE OCHOBHBIX (DM3MUYECCKUX TEOPHH, MO3BOJIAIONIMX OIHKCAThH SBJICHUSA B NPHUPOIE, H
MpeaesioB MPUMEHUMOCTH OSTHUX TEOPHUH Ul pelleHHs COBPEMEHHBIX U TEPCIEKTUBHBIX TEXHOJIOTHUECKUX 3a]ad;
(hopMHUpOBaHKE Y CTYICHTOB OCHOB €CTECTBEHHOHAYYHON KAPTHHBI MHPA.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII

uxn (pa3gen) OITOIT: b1.0

21

TpeﬁoBa}mﬂ K npeuBapuTenbﬂoﬁ nmoaroToBKe 06y'{a10111er0cn:

2.1.1

JMCIMIUINHEL, N3y4YeHHbIE Ha PEbIYyIeM yPpOBHE 00pa30BaHUSL

2.1.2

MaremaTuka

2.13

Xumus HEOpraHn4veckas U aHaJIUTUYCCKas

2.2

JMCHMIUIMHBI U PAKTUKH, JJI51 KOTOPBIX OCBOEHHE JAHHOM TUCHUILINHBI (MOAYJIA) HEOOXOANMO KaK
npeallecTByOLIEe:

2.2.1

XuMHsl OpraHudecKas

222

Xumust (I)I/ISI/I‘ICCKHH " KOJIJIOUJHaA

223

MexaHu3a1ysi OXOTHHYBETO XO3HCTBA

224

[pakrrka 1o nmpoduitro npodhecCHOHANBHOMN NeITeTFHOCTH

225

IpenauruioMHas MpaKkTHKa, B TOM YHCIIE HAY9HO-HCCIIe[0BaTeNnbckas pabora

226

HOZ[FOTOBK& KIIpOoUeAype 3alllUThI U 3alllUTa BLIHYCIG{Oﬁ KBaJ'IPI(i)PIKaL[PIOHHOﬁ pa6OTLI

227

DKCIEAUIIMOHHO-TI0JIEBOC CHAPSIKCHUE

3. KOMIIETEHIIMM OBYYAIOIIET'OCs, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCHUATIINHDBI

(MOZY.JIA)

OIIK-6

Crioco0eH HCTIONB30BaTh B MPOGECCHOHANIBHOM 1eTENFHOCTH OCHOBHBIE 3aKOHBI (DU3HMKH, XUMUH, HAYK O 3emiie 1
OMOJIOrMH, NPUMEHSATh METO/IbI MATEMATHYECKOTO aHAIN3a U MOJIEIUPOBAHHUS, TEOPETHYECKHX U SKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUH, IPHOOPETAaTh HOBBIE MATEMATHYECKHE U €CTECTBEHHOHAYYHBIE 3HAHMUS, HCIIOJIb3Ysl COBPEMEHHBIC
o0pazoBaTenbHbIe U HHPOPMAIIHOHHBIEC TEXHOIOTHH;

OIIK-6.1 | 3HaeT: OCHOBHBIE KOHIICTILINY M METO/IbI, COBPEMEHHBIC HAIIPAaBICHUS MATEMATHKH, (PU3UKU, XUMHUH U HayK O 3emIie,

AKTyaJIbHBIC Hp06JICMI>I OHOJIOTUYECKHUX HaYK U NICPCIIEKTUBBI MEKIUCHUTIIMHAPHBIX HCCIICIOBaHUM

OIIK-6.2 | YMeeT: ncronb30BaTh HABBIKH JTa00OPATOPHOIT pabOTEI M METOABI XUMUH, (PU3UKM, MATEMAaTHIECKOTO MOZICITHPOBAHUS U

MaTeMaTH4eCKOW CTATUCTHKA B Hqu)eCCHOHaJ'IBHOfI JACATCIIBHOCTH

B pe3yabTare 0OCBOCHUS TUCHUILINHDBI oﬁyllaloumﬁcn JOJIKCH

3.1 |3natb:
3.1.1 [ ocHOBHBIE (hI3UYECKHE IBICHUS; ()yHIaMEHTAIbHBIC TOHATHS, 3aKOHBI X TEOPHU KIIACCHIECKOH 1 COBPEMEHHOH (DU3HKY;
3.1.2 | coBpeMeHHYI0O Hay4YHYIO ammaparypy Ho (H3uKe; OCHOBHBIC (DM3HUECKUE SBICHHUA M (QyHIAMEHTAIbHBIC ITOHSTHUS; 3aKOHBI
3Ky,
3.1.3 | ctocoOb1 m3MepeHnss GU3NIECKIX BEIMYUH M BO3MOXXHOCTH HM3MEPHTEIBHOW TEXHHKH; CIIOCOOBI M3MepeHHs (PU3MIecKux
BEJINYMH; UMETH IIPEACTABICHHUE O CIIOC00aX M3MEPEHHUS (PU3NIECKUX BEITHIHH.
3.2 | Ymerh:
3.2.1 | BBIOETATh KOHKpETHOE (hu3mdueckoe cofepskaHWe B MPHKIAIHBIX 3afadax Oyayromed AeATeIbHOCTH; YeTKO W IPABHIBHO
JIaBaTh ONPEAENEHHs H PACKPHIBATh COJEp KaHUE MAaTEpPHalla; YeTKO U IIPABUIBHO 1aBaTh ONPEIeICHUS;
3.2.2 {mpou3BOAUTh U3MepeHHe (U3UMUCCKHX BENMYMH, IPOM3BOAUTH H3MEPEHHE OCHOBHBIX (DU3MYECKMX BEIMYMH; HMETh
IPEeACTaBIEHUE O CIIOC00aX U3MEPEeHUsT (PU3NIECKUX BEIUUHH;
3.2.3 [ caMOCTOATENBHO IPOBOIUTH H3MEPUTENBHBIM OKCHEPUMEHT U OLEHMBaTh pe3ylbTaT H3MEPEHMH; CaMOCTOSTENBHO
OLIEHMBATh PE3yIbTaT U3MEPEHHH; BOCIIPOM3BOAUTH U3MEPUTEIbHBINA KCIIEPUMEHT.
3.3 | UmeTh HaBBIKH U (WJIN) ONBIT JesiTeIbHOCTH (Biagers):
3.3.1 |pemieHue 3ajad4 M3 OCHOBHBIX pa3fenoB (GHM3MUKH; MPAKTUYECKUMHM HABBIKAMU IIPUMEHEHUS 3HAHMH; HPaKTUUECKUMU
HaBBIKAMH;
3.3.2 |HaBbIKAMHM TIOCTAaHOBKH M MPOBENEHUS DKCIIEPUMEHTA; HABBIKAMH B HCIOIb30BAHMU H3MEPUTENBHON TEXHHMKH; HMETh
IIPECTAaBIICHIUS 00 NCIIOIB30BaHUH H3MEPHUTEIFHON TEXHUKH;
3.3.3 | pU3UKO-XMMHUYECKUMH METOJaMH HCCIICJIOBAaHNS Ha COBPEMEHHOW NpPHOOPHONW TEXHWKE, METOZaMH HOBOH pabOTHI Ha
COBPEMEHHOH NPUOOPHON TEXHHKE.
4. CTPYKTYPA U COJAEP)KAHUE JUCLHHUIIJIMHBI (MOAYJIS)
Kon HaunmenoBanmue pasnesio u TeM /Bua | Cemectp / | HacoB | Komnerennuu | Jlureparypa | Unte | [Ipumeuanue
3aHSITHS 3aHATHS/ Kype (MHAMKATOPHI) PAKT.
Paznen 1. Mexanuka




1.1

Kunemaruka. JIBUXKEHUE MaTEpUANbHOU
TOYKH IO OKpYKHOCTH /JIeK/

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
J1.2J11.3
JI1.4J12.1
2.2
JI2.3J13.1
JI3.5J13.2
JI3.4J13.3
0132

1.2

OCHOBHBIE 3aKOHBI JOUHAMUKH. 3aKOH
coxpaHeHus umnybcea /Jlex/

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
J1.2J11.3
JI1.4J12.1
J12.2
JI2.3J13.1
JI3.5J13.2
JI3.4J13.3
0132

13

PaGora u oSHeprus. 3aKOH COXpaHEHHs
sHepruu /JIex/

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
J1.2J11.3
JI1.4712.1
2.2
JI2.3J13.1
JI3.5J13.2
J13.4J13.3
0132

14

BpamarensHoe — IBHXKEHHE — TBEPIOTO
Tena. J[BMKEHHE JKHUIKOCTH. YpaBHEHHE
Bepuymnmu /Jlex/

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
JI1.2J11.3
JI1.4J12.1
J12.2
JI2.3J13.1
JI3.5J13.2
JI3.4J13.3
01032

1.5

Mexanuka /Cp/

20

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
JI1.2J11.3
JI1.4J12.1
J12.2
JI2.3J13.1
JI3.5J13.2
JI3.4J13.3
01032

1.6

JlabopatopHbie paboThI pasmen
"Mexanwnka" /J1ab/

16

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
JI1.2J11.3
JI1.4J12.1
J12.2
JI2.3J13.1
JI3.5J13.2
JI3.4J13.3
31032

Pasnen 2. MoJjekyasipHasg ¢u3nka u
TepMOAMHAMHUKA

2.1

OCHOBHBIE TIOJOKEHHUSI MOJIEKYJISIPHO-
KuHeTnuecko  teopun. Temora wu

TeMIeparypa. JTuddyszns.
TennmonpoBogrOCTS /JIeK/

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
J1.2J11.3
JI1.4J12.1
2.2
J12.3J13.1
JI3.5J13.2
JI3.4J13.3
0132

2.2

Kunxoctu u TBepable Tena. duddysus
B OKHIKAX W TBEpABIX  TeNax.
[ToBepxHOCTHOE HaTsDKCHHE.
Kanmmspusie sBnerus /Jlex/

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
J1.2J11.3
JI1.4J12.1
J12.2
JI2.3J13.1
JI3.5J13.2
JI3.4J13.3
0132




23

H3MeHeHne  arperaTHOro  COCTOSIHUS
BEILIECTBA. VYpaBuenue Ban-nep-
Baanbca. Iuxn Kapno. Bropoe nagano
TepMOANHAMUKU. DHTpomus /JIex/

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
J1.2J11.3
JI1.4J12.1
2.2
JI2.3J13.1
JI3.5J13.2
JI3.4J13.3
0132

24

MonexynsipHast ¢duzuka u
TepMoauHamuka /Cp/

20

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
J1.2J11.3
JI1.4J12.1
J12.2
JI2.3J13.1
JI3.5J13.2
JI3.4J13.3
0132

2.5

JlabopaTtopHsie paboThI paznen
"MounexysipHast (usnka u
TepMoamHamMuka" /J1ab/

18

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
J1.2J11.3
JI1.4712.1
2.2
JI2.3J13.1
JI3.5J13.2
J13.4J13.3
0132

Pa3nen 3.
MaArHeTu3sm

DJIeKTPHYECTBO u

3.1

OJeKTpocTaTHKA. IIpoBogHuKU u
nanekrpukn.  KowpeHcatop. DHeprus
3JIeKTpUIecKoro mos /JIex/

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
J1.2J11.3
J.4J12.1
2.2
JI2.3713.1
JI3.5J13.2
JI3.4J13.3
01022

32

DneKkTprudecKuii TOK. IIpaBuna
Kupxroda. 3axonsr Owma, Jxoyms-
Jlenna /Jlex/

OIIK-6.1 OIIK-
6.2

JI1.5J11.1
J1.2J11.3
J11.4J12.1
J12.2
JI2.3J13.1
JI3.5J13.2
JI3.4J13.3
01022

33

OnexrpomaraerusM. dDopmyna Ammepa.
3akoH buo-Casapa-Jlamnaca.
MaruanTtHas nHAYKIWS /JIex/

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
J1.2J11.3
JI1.4J12.1
J12.2
JI2.3J13.1
JI3.5J13.2
JI3.4J13.3
0132

34

DJeKTpoMarHuTHas MHAYKUUS u
TMEepeMEHHbI  TOK.  VHAYKTUBHOCTb.
OHeprust MarHUTHOTO TI0JIs /JIek/

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
J1.2J11.3
JI1.4J12.1
2.2
J12.3J13.1
JI3.5J13.2
JI3.4J13.3
0132

3.5

DnexTpudeckue KoJeGaHus u
3JIEKTPOMAarHUTHbIE BOJIHBI.
Pamnocssss /Jlex/

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
J1.2J11.3
JI1.4J12.1
J12.2
JI2.3J13.1
JI3.5J13.2
JI3.4J13.3
0132




3.6

OnexrpudecTBo U MaraeTu3Mm /Cp/

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
J1.2J11.3
JI1.4J12.1
2.2
JI2.3J13.1
JI3.5J13.2
JI3.4J13.3
0132

3.7

JlaGopatopHbie pabotsl paszen
"DnekrpudecTBo U MarHetusMm" /J1a6/

20

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
J1.2J11.3
JI1.4J12.1
J12.2
JI2.3J13.1
JI3.2713.4
JI3.3
0132

Pa3zgen 4. Ontuka

4.1

OO0ume cBeneHHUs O TMPHUPOAE CBeTa.
Teomerprueckass onTuka. OTpakeHUE H
NIpeIoMIICHHE CBeTA. ITonnoe
OTpakeHHe. Hucnepcust cBera.
Crextpsl. MaTephepennus cBera /Jlex/

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
J1.2J11.3
JI1.4712.1
J12.2
JI2.3J13.1
JI3.5J13.2
JI3.4J13.3
0132

4.2

Hudpaxims cera. Ilomsipusanus cBera.
JIBoitHOe my4demnpenomiieHue /Jlex/

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
J1.2J11.3
JI1.4J12.1
J12.2
JI2.3J13.1
JI3.5J13.2
J13.4J13.3
01032

43

KBaHTOBBIC CBOMCTBa CBETa M CTPOCHHUE
atroma. KBsanTOBas TCOpUA CTPOCHUA
aToma Bogopoaa. ®oroaddexr /Jex/

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
J1.2J11.3
JI1.4J12.1
J12.2
JI2.3J13.1
JI3.5J13.2
JI3.4J13.3
0132

44

ATOMHOE sIpO M  BHYTpHUsICPHBIC
nporieccs /JIex/

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
JI1.2J11.3
JI1.4J12.1
J12.2
J12.3]13.1
JI3.5J13.2
JI3.4J13.3
01032

4.5

Onruka /Cp/

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
JI1.2J11.3
JI1.4J12.1
J12.2
JI2.3J13.1
JI3.5J13.2
JI3.4J13.3
21092

4.6

JlabopatopHbie paboThI pasmen
"Ornruka" /J1a6/

16

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
JI1.2J11.3
J11.4J12.1
J12.2
JI2.3J13.1
JI3.5J13.2
JI3.4J13.3
2102




4.7

/Dx3amen/

OIIK-6.1 OIIK-
6.2

JI1.5 J11.1
J1.2J11.3
JI1.4J12.1
2.2
JI2.3J13.1
JI3.5J13.2
JI3.4J13.3
0132

5. ®OHJ]I OHIEHOYHBIX CPEJACTB

PaGoyass mporpamMma JHUCHUIUTHHEL

obecrieueHa (I)OHZ[OM OLCHOYHBIX CpC€ACTB i1 TMPOBCACHUSA

MPOMEXYTOUHOH aTTecTanun. ComepxaHue (OH/a OLEHOYHBIX CPEACTB MpeacTaBieHo B [Ipunoxennn 1 u 2.

TCKYWICTO KOHTPOJIA H

6. YHEBHO-METOJNYECKOE U HHO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOY JIS)

6.1. Pexomenayemasi 1uTeparypa

6.1.1. OcHoBHasi TUTEepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue H3naTenbcTBO,
JI1.1 |Boumapes b. B, Kypc obmeii ¢usuxu B 3 k. Kuura 1: Mexanuka [ DneKTpoHHBIH pecypc]: M.:
Kanammnukos H. I1., yueOHHK [UIs OaKaiaBpoB WznarenscTBo
Crompun I T. Pexxum mocryma: https://urait.ru/bcode/405650 FOpaiit, 2017
JI1.2 | bonpapes b. B., Kypc obmreit ¢pusnkn B 3 k1. Knura 2: DiekrpoMarHeTH3M, ONTHKA, KBAaHTOBAs M.:
Kanamnuxos H. I, (u3mKa [DNEeKTPOHHEIH pecypc]: yueOHHK 1 OakaTaBpoB M3narenscrBo
Crupun I'. T Pesxxum nocrymna: https://urait.ru/bcode/405620 IOpaiir, 2017
JI1.3 | bounapes b. B., Kypc obmieii ¢pusuku B 3 k. Kuura 3: TepMoauHaMuKa, CTaTUCTHYECKAS M. :
Kanamnwukos H. I1., (u3MKa, CTpOSHNE BellecTBa [ DIIEKTPOHHBIH pecypc]: yueOHHK Uit GaKanaBpoB WznarenscTtBo
Crompur I T. Pexxum nocrtyma: https://urait.ru/bcode/405654 IOpaiit, 2017
JI1.4 |Casenses, 1.B. Kypc obmieit ¢pusukn. B 3 1. Tom 2. DnexrpudecTBo 1 MarHeTu3M. BomHEL ONeKTpoH. faH.
OnTuka [DneKTpoHHbIH pecypc]: yuel. mocodue — CaHkr-
Pesxum noctyma: https://e.lanbook.com/book/113945 IMerepOypr :
Jlans, 2019
JI1.5 | Caseinsbes, U. B. Kypc obmeit ¢pmsuxu. B 3 1. Tom 1. Mexannka. MonekysipHast pU3MKa CaHkT-
[Dnexrponnslii pecypc]: yueb. nocodue ITerepOypr:
Pesxum moctyma: https://e.lanbook.com/book/113944 Jlanb, 2019
6.1.2. JlonosiHUTEeIbHAS JIUTEpaTypa
ABTOpBI, COCTAaBUTENIHN 3arnaBue WznarensctBo,
JI2.1 |T. A. bopnoBckuii, D. |Oo6mas pusuka B 2 T. Tom 1 [DnekTpoHHBIH pecypc]: yueOHOoe mocodue s M.:
B. Bypcuas. aKaJIeMHIYecKoro OakajaBpraTa W3narenscrtBo
Pexxwum goctyma: https://urait.ru/bcode/421596 IOpaiir, 2018
JI2.2 [T. A. bopnosckuii, 3. [ O6mas ¢usuka B 2 T. Tom 2 [DneKkTpoHHBIH pecypc]: yueOHoe mocodue mis M.:
B. Bypcuan. aKaJIeMHYECKOro OakajaBpHaTa W3patenscTBO
Pesxum nocryma: https://urait.ru/bcode/421605 IOpaiir, 2018
JI2.3 | A. B. 3orees, B. b. Oo6mas usuka: madbopaTopHsIe 3a1a4u [ DIEKTPOHHBIN pecypc]: yaebHoe M.:
3aitnes, C. /1. nocobue Iy akaJeMHUIecKkoro OaxanaBpuara M3narenscrBo
AJekniepoB Pesxum moctyma: https://urait.ru/bcode/415569 IOpaiir, 2017
6.1.3. MeTonnueckue pa3padoTku
ABTOpBI, COCTAaBUTEIIN 3arnaBue W3pnarenbcTBo,
JI3.1 |Topomos, A. E., PyKoBOICTBO K JJaOOpaTOPHBIM paboTaM 1o (usuke [IIeKTpOHHBIH pecypc] : Kwupog: Bsir.
Uynpaxkos, A. 1. Paznen "MonexynspHast pu3Huka 1 TepMOANHAMUKA" I'CXA, 2015
Pexxum noctymna: http://46.183.163.35/MarcWeb2/Found.asp
JI3.2 |Maxanosa E.B. OpraHu3anus CaMOCTOATEIBHON pabOThI 00yUArOIUXCS [ DNEeKTPOHHBII Bar.ICXA,
pecypc]: yueOHO-MeTo . mocodue it o0ydaromxcs Beex Gpopm oOyueHus 2017
YpOBH: OakalaBpHaTa, CIICIHAIATETa H MaTHCTPATypPhI
Pexxwum noctyna: http://46.183.163.35/MarcWeb2/Found.asp
JI3.3 | ®dapaconos B.T., PyxoBoacTBO K 1abopaTopHBIM paboTam mo ¢usuke. Pasmen Kupos: Bsr.
CkpoinHuK D.A., «Ontuka» [DIeKTpOHHBIH pecypc]: yueOHoe mocobue I'CXA, 2017
Kop3ynun A.A. Pesxum noctyma: http://46.183.163.35/MarcWeb2/Found.asp
JI3.4 | dapadonos B.T.,. PykoBoicTBO K TabopaTopHBIM paboTam Mo ¢usuke. Pazmen Kupos: Bsr.
CxkpoimazK D.A., «MexaHukay [DIeKTpoHHBIN pecypc]: yuebHoe mocodne T'CXA, 2017
Kop3ynun A.A. Pexum noctyna: http://46.183.163.35/MarcWeb2/Found.asp




ABTOpBI, COCTaBUTENN 3arnaBue H3naTenbcTBO,

JI3.5 | Topomos, A. E. Ousnka: yaeOHO-METO 1. TOCOOHE Al CaMOCTOSATENILHON pabOThl 00YUaIOMINUXCS Kupos: Bsr.
no crenuansHocT 06.03.01 buonorus TCXA, 2017
Pesxum noctyma: http://46.183.163.35/MarcWeb2/Found.asp

6.2. IlepeueHp pecypcoB HH(POPMALHOHHO-TETEKOMMYHHKAIIMOHHOI ceTu "UHTepHeT"

91 duznyeckue BEIMYUHBI U UX U3MEPEHHE

22 Kunemartnka HpﬂMOHHHGﬁHOFO PABHOMCPHOI'O U PABHOIIEPEMEHHOI'O ABHKCHUA

6.3. Ilepeuenp HH(POPMALMOHHBIX TEXHOJIOTHIi

6.3.1 Ilepevyenn mporpaMMHOro odecreveHust

6.3.1.1 | Onepaunonnas cucrema cemeiictea Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7
AOL NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof 8 AOL NL,
Win Home 10 All Languages Online Product Key License)

6.3.1.2 | Ilpunoxenus Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS
OfficeStd 2016 RUS OLP NL Acdmc)

6.3.1.3 | ArruBupycnoe I1O Kaspersky Endpoint Security

6.3.1.4 | Free Commander 2009/02b

6.3.1.5 [ Adobe Reader XI 11/0/09

6.3.1.6 | Google Chrome 39/0/21/71/65

6.3.1.7 | Opera 26/0/1656/24

6.3.2 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM H COBPEMEHHBIX NPO(eCcCHOHAILHBIX 023 JAHHBIX

6.3.2.1 | Undopmarmonnas cipaBodnas cucrema: Koncymprantlhiroc

6.3.2.2 | UndopmanronHas cpaBovHas cucrtema: [apanr

6.3.2.3 | llpoeccuonanprass 0a3a maHHBIX: OnekrpoHHbelid Katamor @®IBOY BO Bsarckuit TATY, Pexum goctyna:
http://46.183.163.35/MarcWeb2/Default.asp

6.3.2.4 | IIpodeccuonanphast 6a3a nanabeIx: Hayunas anexkrpornas 6ubmmoreka elibrary.ru Pexxum noctyma: http://elibrary.ru/

6.3.2.5 | llpodeccronanpuas 06a3a JaHHBIX: EIWHOE OKHO J0OCTynma K WHGOPMAIMOHHBIM pecypcaMm, Pexum mgocTyma:
http://window.edu.ru/

6.3.2.6 | lIpodeccronanpuass ©0aza JaHHBIX: EIWHOE OKHO JocTyma K o0pa3oBaTelbHBIM —pecypcaM, PexuM gocTyma:
http://fcior.edu.ru/

6.3.2.7 | IIpodeccnonanbhast 6a3a maHHBIX: 3apyOexKHBIH SJIEKTPOHHBIH pecypc m3maTenscTBa SpringerNature, Pexxum moctyma:
http://springernature.com

6.3.2.8 |[IpodeccuonanbHast 0a3a MAaHHBIX: 3apyOeKHBIM JIEKTPOHHBIM pecypc wusmaTenscTBa Elsevier, Pexum mocryma:
http://elsevier.com

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 | Onucanue MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOOMMOHM M OCYLIECTBIEHHS O0O0pa3oBaTENbHOrO Ipolecca Mo
qucturuinHe (Moayinto) npeactasieHo B [Ipunoxenun 3 PITI.

8. METOAUYECKHUE YKA3AHUA 1JIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

OcBoeHUE TUCLHUIUIMHBI TIPOBOJUTCS B (DOpME ayIUTOPHBIX 3aHATHH U BHEAYyJUTOPHOH CAMOCTOSITENLHONW pabOoThl 00yYaIOIIIXCSI.

Ilpn mpoBeneHUM AayJUTOPHBIX 3aHATHH IPETYCMOTPEHO INPHMEHEHHE CICAYIOIINX HHHOBAIIMOHHBIX ()OPM YUYEOHBIX 3aHATHH,
Pa3BUBAIOIINX Yy OOYYArONmIMXCS HAaBBIKM KOMAHIHOW pabOThl, MEXIMYHOCTHOM KOMMYHHKALINM, HPHHATHUS PEIICHHH, JHICPCKUE
KadecTBa: paboTa B MalbIX TIpyNIax; IUCKYCCHs; H3y4E€HHE M 3aKpeIUIeHHE HOBOTO MaTepuajla Ha HMHTEPAKTUBHOM JIEKIHH;
HCIIOJIL30BaHUE OOIIECTBEHHBIX PECYpPCOB, COLMANbHBIC NPOEKTHl M APYrHe BHEAYIUTOPHBIE METOIbI OOy4eHHs; OOCYXAEHHE U
paspenieHue mpooieM; eTIOBBIE U POJIEBBIC UTPHI; Pa300p KOHKPETHBIX CHTYAITHH.

KonmuecTBo uacoB 3aHATHII B UHTEPAKTUBHBIX (hOpMax OIpeeNIeHO YIeOHBIM ILITaHOM.

[lpaxkTuyeckass MOATOTOBKA IIPH peaIM3alUKM JUCUUIUIMHBI OPTraHU3YeTCsl IyTeM IIPOBEACHUS JIaOOPaTOPHBIX  3aHSTHH,
NpeIyCMAaTPHUBAIOIINX yJYacTHEe OOYYaIOIIMXCS B BBINONHCHWH OTACNBHBIX JJIEMEHTOB paboT, CBS3aHHBIX C Oymymiei
npohecCHOHATBHON JIeSITEIFHOCTHIO.

BHeaynuropHas camocTosiTeNnbHas paboTa OCyIIECTBISIETCS B CIISIYIOMMX GopMax:

— CaMOCTOSTEIIbHOE U3YUCHUE TEOPETHUECKOT0 MaTepHana (TeM AUCUUILINHEI);

— IIOJITOTOBKA K JICKIMSAM M JIAOOPATOPHBIM 3aHATHSIM;

— MOATOTOBKA K MEPOIPUSATUSAM TEKyIIEro KOHTPOJIS;

— IIOATOTOBKA K IPOMEXYTOUHOH aTTeCTaIu.

ITpu opraHm3amul CaMOCTOATEIFHOW PaOOTHl HEOOXOIUMO, IPEXKIe BCEro, oOpaTHTh BHHMAaHHE HA KITFOYEBHIC ITOHATHS, HECYIIHE
OCHOBHYIO CMBICIIOBYIO Harpy3Ky B TOM HJIM HHOM pa3Jielie yueOHOW ANCTIIUIUTHHEL.

1. CaMOCTOSITEIBHOE N3YUYEHUE TEM IUCLUIIINHEIL.

Jnst paboTsl HEOOXOAMMO O3HAKOMHTBCS C YUEOHBIM IUIAHOM JHUCUMIUIMHBI M YCTQHOBUTH, KAaKOE KOJMYECTBO YacOB OTBEACHO
y4eOHBIM IUTAaHOM B II€JIOM Ha W3YyYeHHE IHCIWIUIMHBI, Ha ayJuTOPHYI0 paboTy C TperojaBaTelieM Ha JICKIMOHHBIX U
1a0OpaTOPHBIX 3aHATHAX, a TakKe Ha CaMOCTOATENbHYIO paborTy. C menplo ONTHMANbHOIl CaMOOpraHM3alMUd HEOOXOIHMO
COIIOCTAaBUTB 3Ty MH(OPMAIMIO ¢ TpaKOM 3aHSATHI U BBIBUTH HauOolee 3aTpaTHBIC IO BPEMEHH U 00bEMY TEMBbI, YTOOBI 3apaHee




OIIpefieNuTh AN cebd mepuoabl oObeMHBIX 3adaHuil. LlemecooOpa3Ho HauaTh pabOTy € U3ydEeHHS TEOPETHUECKOro MaTrepHana,
OCHOBHBIX TEpMHHOB M MOHATHUH Kypca U C MUCbMEHHBIX OTBETOB HA MHAUBHUyalIbHbIE U TECTOBBIE 3aJaHUSI.

2. ITonroroBKa K JICKITHOHHBIM H JIAOOPATOPHBIM 3aHSATHSIM.

TpagummonHoi (QopMoil TpemofgHECEHHsS MaTephana saBIsSeTcd Jekmusa. Kypc Jexknuifi mo mpenMery JaeT HEeoOXOAUMYIO
uHGOpPMAIMIO IO U3YYEHHIO 3aKOHOMEPHOCTeH U TEeHAEHIMH pa3BuUTHA O00bEeKTa M MpeAMeTa MHCCIEeJOBaHUS H3ydaeMoii
JUCHUIIMHBL. JIEKIMOHHBIM MarepHan PEeKOMEHIyeTCs KOHCHEKTUpOBaTh. KOHCHEKTHI MO3BOJSIOT OOYdYaromeMycsi HE TOJBKO
HONy4YHUTh O0JbIIe HH(POPMAIIMHU HA JICKIIUH, HO ¥ IPaBHIIBHO €TO CTPYKTYPHPOBATH, A B JATBHEHIIIEM - JIyYIIe OCBOHTS.

Lens mabopaTOpHBIX 3aHATHH 3aKIIOYaeTCAd B 3aKPEIUICHUH TEOPETHUECKOro MaTepuaia Mo Haubolee BaKHBIM TeMaM, B Pa3BUTHU
y OOy4YaloIIMXCS HABBIKOB KPUTHYECKOI'O MBIIUICHUS B AaHHOM OONAacTH 3HAHWS, YMEHUH paboTbhl ¢ y4eOHOH M HaydHOH
JUTepaTypoi, HOPMATHBHBIMH MaTepHalaMH. B Xome TOATOTOBKM K JIaDOpaTOpHOMY 3aHATHIO OOy9alomuMcs —CIEmyeT
BHIMATEIbHO O3HAKOMHTECS C IIIAHOM, BONPOCAMHM, BEIHECEHHBIMH Ha OOCYXJIEHHE, IOCKOHAIBHO H3YYUTh COOTBETCTBYIOMIMI
TEOpeTHYeCKUIl MaTepHan, MpeanaraeMyro y4eOHyI0 METOAMYECKYyI0 M HaydHyl JMTepaTtypy. Pekomenmyercs oOparieHue
o0yyaromuxcss K MOHOrpadHsM, CTaThsIM W3 CIEHUAIBHBIX JKypPHAJIOB, XPECTOMAaTHHHBIM BBIAEPKKAM, a TAalKe K MaTepHanam
CpPEZICTB MacCOBOH MH(MOPMAIMH IO TEME, YTO MO3BOJSIET B 3HAUMUTEIBHON Mepe yriIyOMTh NMpolieMy W pa3HOOOpasHTh IIporecc ee
00CYXKIICHHS.

3.IToAroToBKa K MEPONPHATUSIM TEKYIIET0 KOHTPOIS.

B koHIIe H3y4YeHHUs KaKI0W TEMBI MOXKET IIPOBOANTHCS TEMaTHIeCKasi KOHTPOJIbHAs padoTa, KOTOpast SBISETCS

CPEACTBOM TEKYyILEro KOHTpPOJs oOueHKu 3HaHuil. IlogroroBka k Heil 3awirouaeTcs B IIOBTOPEHUHU INPOMAECHHOIO MaTepuana u
MOBTOPHOM pEIEHUH 3aJaHui, KOTOpble pacCMaTpPUBAIUCh Ha 3aHATHAX, a TAkKe B BBIIOJHEHUM 3aJaHUIl Ui CaMOCTOSTENbHOI
paboTHI.

4. IloaroroBka K NpOMEKYTOYHOH aTTECTALUH.

IloaroroBka K SK3aMeHy SIBISIETCS 3aKTIOYMTENBHBIM 3TAllOM M3y4YCHUS AUCIUIUIMHBI U ABISETCS CPEACTBOM IPOMENKYTOUHOTO
koHTpossi. IloAroToBKa K SK3aMEHy MpeANoNaraeT H3ydyeHUE KOHCIEKTOB JIEKLUIl, peKOMeHIyeMOW IHTepaTypsl U IpyTHX
HCTOYHHKOB, TIOBTOPEHHE MaTepHalioB J1TaOOpAaTOPHBIX 3aHATHIH. B mporecce MOATOTOBKH K SK3aMEHY BBIABIISIOTCS BOIIPOCHI, IO
KOTOPBIM HET yBEPEHHOCTH B OTBETE JIMOO OTBET O0ydaromeMycsi He sceH. JJaHHBIe BOIPOCH MOXKHO YTOUHHTH Y NperomaBaTeis Ha
KOHCYJBTAI[UU, KOTOPasi IPOBOAUTCA MEPE IK3aMEHOM.




MunncrepeTBo ceabcroro xossiiersa Poceniickoii Megepauun
(peaepasiibHoe rocyaapeTeeHHoe O10aKeTHOE 00pA30BATENILHOE YUPEKICHHE
BbICILIEro 00pazoBanus

"Bsitekuit rocyaapeTBeHHbIH arpoTeXHOI0THYeC kUil yHusepeurer"

Pusuka
pabouas nporpamMma JUCUMIIMHBL (MO/LYJIs)
Jarkpennena 3a kadenpoi MATEMATHRHA 1 (PUIHKH
YyebHblil nnau Hanpaeaenne noarotoeku 06.03.01 Buonorus

Hanpaenennocts (npothuis) nporpammel Gakanaspuara "OxoToseneHHe"

Keanudmraumn Dakanasp
Dopma 00y EeHNA OUHO-3A04HAT
OGwan TpyaoEMKOCTh S3ET
Hacos no yuebnomy naauy 180 Buakt konrpons B cemecTpax:
B TOM HHCIIE: IK3AMEHBI 2
AYAHTOPHLIC 3aHATHA 40
CAMOCTOATENLHAA paboTa 107
YACUR Ha KOHTPONL 27

Pl‘ﬂllpt‘ﬁeﬂelﬂ'ﬂ! “HaCoB JHCUHHITTHHDBI N0 cemMecTpam

Cemectp
(<Kype>.<Cemectp | 1(1.1) | 2(1.2)
Ha Kypee=) ATOR
Henene 6 15
Bua zasatiii ¥I | PO YIT | PO v Pl
Jlexumn 8 |8 |8 (B |16 |16
JlaGoparopHeie 16 | 16| 14|14 [30 |30
B TOM umicne uuT. 3 |8 |8 |8 |16 |16
Hroro ayu. 24 124|122 |22 (46 |46
Kontaktnas paGora |24 |24 |22 |22 |46 |46
Cam, patoTa 66 | 66 |41 | 4] [ 107 | 107
Yacei Ha KoHTpons 27 |27 |27 |27
Hroro 190 [90 [90 [90 180 | 180

Kupos 202 |



[Mporpammy cocTaBui(n):

7

K.gh-w.n., dotenm rageopor siamexiaminet i pusiiy, Crponnus Dpacm Andpeeciy

K0 =A ., doyenm Kagedpot Mamestamusn i cp{; win. Papathonos Bavecrae leopeueciu

PeueHsenTibl);

Pabouan nporpamMma QHCUHIHHE
Dusnra
paspadoraH B cooTeeTCTEHN ¢ PIOC,

Desnepanpibiii rocy1apeTEeHHbI 0GPAIOBATENEHBIT CTAHAAPT BLICWIENO OGpAloBaHUS - GAKATABPHAT N0 HANPaBNeHHID
noaroteskn 06.03.01 Bucaorna (npukas MusoOprayku Poccun or 07.08.2020 r. Ne 920)

COCTABICHA HA OCHOBAHUH Y ueQHOro naaxa:

Hanpaenenne noaroroeis 06.03.01 buonorus
Hanpasnennocts (npoduns) nporpaMmsl dakanaepuara "OxoToReneHHe"

0U00PEHHOTO N YTBEPIRACHHOIO YUeHbIM COBETOM yHHBEpCHTeTa 01 15.04,2021 npotokon Ne 5.
PaGouas nporpavMma AMcUmIuIMHE! PACCMOTPEHA 1 0A00peHa yHebHO-METANHYECKOH KoMUCeHET]

Gronoruueckoro akynereTa [Mporokon Ne 7 or "1 5"anpens 2021 r,

PaGouan nporpaMma AHCUHMINHLE PACCMOTPEHA W 0n0Gpena Ha 3acenaHnH Kahephl
MATEMATHKH N (PH3HKH
[porokon Ne _,.,?_ ot "1 5"anpena 2021 1,

Jae. xapeapoi /i _ Kub=son., nouent @apadonos B

4 ]




Buzuposanue PII/] nJis1 McoJIHEHUS] B 04epeJHOM y4eOHOM roxy
Pabouas nporpamma nepecMoTpeHa, 00cykaeHa 1 0Jo0peHa A ucnoiaHeHus B 2022-2023 yde6HOM rojy Ha 3acelaHuu Kadeapsl

MATeMaTHKHU U (PU3UKH

IIporokomor " " 2022r. Ne

3aB. kadeapoit

Buzuposanue PII/] nJis1 McoJIHEHUSI B 04epeHOM y4eOHOM roxy
Pabouas nporpamma nepecMoTpena, oocyskaeHa u oJoopena ans ucnoiaHeHus B 2023-2024 yqe6HoM rofy Ha 3aceaHuU Kadeapsl

MaTeMaTHKHU U (PU3UKH

[Iporokom ot " " 2023 1. Ne

3aB. xkadenpoit

Busuposanue PII/] nJis1 MCoJIHEHUSI B 04epPeTHOM y4eOHOM roxy
Pabouas mporpaMma nepecMoTpeHa, o0cykaeHa i 0400peHa s ncrnoaHeHus B 2024-2025 yye6HOM Tooy Ha 3acefaHuU Kadeapsl

MaTeMaTHKH U QU3NKH

IIporokomor " " 2024r. Ne

3aB. kadenpoii

Buzuposanue PII/] 1Jis1 MCIIOJIHEHUSI B 04€PETHOM y4eOHOM roxy
Paboudas mporpamma nepecMoTpena, oocykaeHa u 0JJo0penHa s ucrnoidaeHus B 2025-2026 yae6HOM roy Ha 3acenaHud Kadeaps

MAaTEeMAaTUKH U (I)I/BI/IRPI

IMporoxomor " " 2025t. Ne

3aB. kadeapoit




1. HEJb (IEJIX) OCBOEHUS JTUCIIUITJINHBI

1.1

O3HakoMIIeHHE O0YYaroIIUXCsl ¢ OCHOBHBIMH 3aKOHAMH (DM3UKH M BO3MOXKHO-CTSIMH HX IPUMEHEHHS TPHU PEIICHUH 3a/1ad,
BO3HUKAIONIMX B HX MOCIEOyroIIei mpodecCHOHaIbHON [OesaTelbHOCTH. M3yueHHe 3aKOHOB OKPYXKAMOLIETO MHPa B HX
B3aUMOCBS3H; (DOPMHUPOBAaHHE HABBIKOB [0 IPUMCHCHHIO TOJOXKCHUH (yHIAMEHTANGHOH (GH3HKM K TI'PaMOTHOMY
Hay9HOMY aHAJIN3y CHUTYaIli; OCBOCHHE OCHOBHBIX (DM3MUYECCKUX TEOPHH, MO3BOJIAIONIMX OIHKCAThH SBJICHUSA B NPHUPOIE, H
MpeaesioB MPUMEHUMOCTH OSTHUX TEOPHUH Ul pelleHHs COBPEMEHHBIX U TEPCIEKTUBHBIX TEXHOJIOTHUECKUX 3a]ad;
(hopMHUpOBaHKE Y CTYICHTOB OCHOB €CTECTBEHHOHAYYHON KAPTHHBI MHPA.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII

uxn (pa3gen) OITOIT: b1.0

21

TpeﬁoBa}mﬂ K npeuBapuTenbﬂoﬁ nmoaroToBKe 06y'{a10111er0cn:

2.1.1

JMCIMIUINHEL, N3y4YeHHbIE Ha PEbIYyIeM yPpOBHE 00pa30BaHUSL

2.1.2

MaremaTuka

2.13

Xumus HEOpraHn4veckas U aHaJIUTUYCCKas

2.2

JMCHMIUIMHBI U PAKTUKH, JJI51 KOTOPBIX OCBOEHHE JAHHOM TUCHUILINHBI (MOAYJIA) HEOOXOANMO KaK
npeallecTByOLIEe:

2.2.1

XuMHsl OpraHudecKas

222

Xumust (I)I/ISI/I‘ICCKHH " KOJIJIOUJHaA

223

MexaHu3a1ysi OXOTHHYBETO XO3HCTBA

224

[pakrrka 1o nmpoduitro npodhecCHOHANBHOMN NeITeTFHOCTH

225

IpenauruioMHas MpaKkTHKa, B TOM YHCIIE HAY9HO-HCCIIe[0BaTeNnbckas pabora

226

HOZ[FOTOBK& KIIpOoUeAype 3alllUThI U 3alllUTa BLIHYCIG{Oﬁ KBaJ'IPI(i)PIKaL[PIOHHOﬁ pa6OTLI

227

DKCIEAUIIMOHHO-TI0JIEBOC CHAPSIKCHUE

3. KOMIIETEHIIMM OBYYAIOIIET'OCs, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCHUATIINHDBI

(MOZY.JIA)

OIIK-6

Crioco0eH HCTIONB30BaTh B MPOGECCHOHANIBHOM 1eTENFHOCTH OCHOBHBIE 3aKOHBI (DU3HMKH, XUMUH, HAYK O 3emiie 1
OMOJIOrMH, NPUMEHSATh METO/IbI MATEMATHYECKOTO aHAIN3a U MOJIEIUPOBAHHUS, TEOPETHYECKHX U SKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUH, IPHOOPETAaTh HOBBIE MATEMATHYECKHE U €CTECTBEHHOHAYYHBIE 3HAHMUS, HCIIOJIb3Ysl COBPEMEHHBIC
o0pazoBaTenbHbIe U HHPOPMAIIHOHHBIEC TEXHOIOTHH;

OIIK-6.1 | 3HaeT: OCHOBHBIE KOHIICTILINY M METO/IbI, COBPEMEHHBIC HAIIPAaBICHUS MATEMATHKH, (PU3UKU, XUMHUH U HayK O 3emIie,

AKTyaJIbHBIC Hp06JICMI>I OHOJIOTUYECKHUX HaYK U NICPCIIEKTUBBI MEKIUCHUTIIMHAPHBIX HCCIICIOBaHUM

OIIK-6.2 | YMeeT: ncronb30BaTh HABBIKH JTa00OPATOPHOIT pabOTEI M METOABI XUMUH, (PU3UKM, MATEMAaTHIECKOTO MOZICITHPOBAHUS U

MaTeMaTH4eCKOW CTATUCTHKA B Hqu)eCCHOHaJ'IBHOfI JACATCIIBHOCTH

B pe3yabTare 0OCBOCHUS TUCHUILINHDBI oﬁyllaloumﬁcn JOJIKCH

3.1 |3natb:
3.1.1 [ ocHOBHBIE (hI3UYECKHE IBICHUS; ()yHIaMEHTAIbHBIC TOHATHS, 3aKOHBI X TEOPHU KIIACCHIECKOH 1 COBPEMEHHOH (DU3HKY;
3.1.2 | coBpeMeHHYI0O Hay4YHYIO ammaparypy Ho (H3uKe; OCHOBHBIC (DM3HUECKUE SBICHHUA M (QyHIAMEHTAIbHBIC ITOHSTHUS; 3aKOHBI
3Ky,
3.1.3 | ctocoOb1 m3MepeHnss GU3NIECKIX BEIMYUH M BO3MOXXHOCTH HM3MEPHTEIBHOW TEXHHKH; CIIOCOOBI M3MepeHHs (PU3MIecKux
BEJINYMH; UMETH IIPEACTABICHHUE O CIIOC00aX M3MEPEHHUS (PU3NIECKUX BEITHIHH.
3.2 | Ymerh:
3.2.1 | BBIOETATh KOHKpETHOE (hu3mdueckoe cofepskaHWe B MPHKIAIHBIX 3afadax Oyayromed AeATeIbHOCTH; YeTKO W IPABHIBHO
JIaBaTh ONPEAENEHHs H PACKPHIBATh COJEp KaHUE MAaTEpPHalla; YeTKO U IIPABUIBHO 1aBaTh ONPEIeICHUS;
3.2.2 {mpou3BOAUTh U3MepeHHe (U3UMUCCKHX BENMYMH, IPOM3BOAUTH H3MEPEHHE OCHOBHBIX (DU3MYECKMX BEIMYMH; HMETh
IPEeACTaBIEHUE O CIIOC00aX U3MEPEeHUsT (PU3NIECKUX BEIUUHH;
3.2.3 [ caMOCTOATENBHO IPOBOIUTH H3MEPUTENBHBIM OKCHEPUMEHT U OLEHMBaTh pe3ylbTaT H3MEPEHMH; CaMOCTOSTENBHO
OLIEHMBATh PE3yIbTaT U3MEPEHHH; BOCIIPOM3BOAUTH U3MEPUTEIbHBINA KCIIEPUMEHT.
3.3 | UmeTh HaBBIKH U (WJIN) ONBIT JesiTeIbHOCTH (Biagers):
3.3.1 |pemieHue 3ajad4 M3 OCHOBHBIX pa3fenoB (GHM3MUKH; MPAKTUYECKUMHM HABBIKAMU IIPUMEHEHUS 3HAHMH; HPaKTUUECKUMU
HaBBIKAMH;
3.3.2 |HaBbIKAMHM TIOCTAaHOBKH M MPOBENEHUS DKCIIEPUMEHTA; HABBIKAMH B HCIOIb30BAHMU H3MEPUTENBHON TEXHHMKH; HMETh
IIPECTAaBIICHIUS 00 NCIIOIB30BaHUH H3MEPHUTEIFHON TEXHUKH;
3.3.3 | pU3UKO-XMMHUYECKUMH METOJaMH HCCIICJIOBAaHNS Ha COBPEMEHHOW NpPHOOPHONW TEXHWKE, METOZaMH HOBOH pabOTHI Ha
COBPEMEHHOH NPUOOPHON TEXHHKE.
4. CTPYKTYPA U COJAEP)KAHUE JUCLHHUIIJIMHBI (MOAYJIS)
Kon HaunmenoBanmue pasnesio u TeM /Bua | Cemectp / | HacoB | Komnerennuu | Jlureparypa | Unte | [Ipumeuanue
3aHSITHS 3aHATHS/ Kype (MHAMKATOPHI) PAKT.
Paznen 1. Mexanuka




1.1

Kunemaruka. JIBUXKEHUE MaTEpUANbHOU
TOYKH IO OKpYKHOCTH /JIeK/

OIIK-6.1 OIIK-
6.2

J1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2
JI2.3J13.1
JI3.2J13.3
JI3.4J13.5
0132

1.2

OCHOBHBIE 3aKOHBI JOUHAMUKH. 3aKOH
coxpaHeHus umnybcea /Jlex/

OIIK-6.1 OIIK-
6.2

JI1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2
JI2.3J13.1
JI3.2J13.3
JI3.4J13.5
0132

13

PaGora u oSHeprus. 3aKOH COXpaHEHHs
sHepruu /JIex/

OIIK-6.1 OIIK-
6.2

JI1.1J11.2
JI1.3J11.4
JI1.5J12.1
2.2
JI2.3J13.1
JI3.2J13.3
J13.4 J13.5
0132

14

BpamarensHoe — IBHXKEHHE — TBEPIOTO
Tena. J[BMKEHHE JKHUIKOCTH. YpaBHEHHE
Bepuymnmu /Jlex/

OIIK-6.1 OIIK-
6.2

JI1.1J11.2
JI1.3J11.4
JI1.5712.1
J12.2
JI2.3J13.1
JI3.2J13.3
JI3.4 JI13.5
01032

1.5

Mexanuka /Cp/

33

OIIK-6.1 OIIK-
6.2

JI1.1J11.2
JI1.3 J11.4
JI1.5J12.1
J12.2
JI2.3J13.1
JI3.2J13.3
JI3.4 JI3.5
01032

1.6

JlabopatopHbie paboThI pasmen
"Mexanwnka" /J1ab/

OIIK-6.1 OIIK-
6.2

JI1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2
JI2.3J13.1
JI3.2J13.3
JI3.4J13.5
31032

Pasnen 2. MoJjekyasipHasg ¢u3nka u
TepMOAMHAMHUKA

2.1

OCHOBHBIE TIOJOKEHHUSI MOJIEKYJISIPHO-
KuHeTnuecko  teopun. Temora wu

TeMIeparypa. JTuddyszns.
TennmonpoBogrOCTS /JIeK/

OIIK-6.1 OIIK-
6.2

J1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2
J12.3J13.1
JI3.2J13.3
JI3.4J13.5
0132

2.2

Kunxoctu u TBepable Tena. duddysus
B OKHIKAX W TBEpABIX  TeNax.
[ToBepxHOCTHOE HaTsDKCHHE.
Kanmmspusie sBnerus /Jlex/

OIIK-6.1 OIIK-
6.2

JI1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2
JI2.3J13.1
JI3.2J13.3
JI3.4J13.5
0132




23

H3MeHeHne  arperaTHOro  COCTOSIHUS
BEILIECTBA. VYpaBuenue Ban-nep-
Baanbca. Iuxn Kapno. Bropoe nagano
TepMOANHAMUKU. DHTpomus /JIex/

OIIK-6.1 OIIK-
6.2

J1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2
JI2.3J13.1
JI3.2J13.3
JI3.4J13.5
0132

24

MonexynsipHast ¢duzuka u
TepMoauHamuka /Cp/

33

OIIK-6.1 OIIK-
6.2

JI1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2
JI2.3J13.1
JI3.2J13.3
JI3.4J13.5
0132

2.5

JlabopaTtopHsie paboThI paznen
"MounexysipHast (usnka u
TepMoamHamMuka" /J1ab/

OIIK-6.1 OIIK-
6.2

JI1.1J11.2
JI1.3J11.4
JI1.5J12.1
2.2
JI2.3J13.1
JI3.2J13.3
J13.4 J13.5
0132

Pa3nen 3.
MaArHeTu3sm

DJIeKTPHYECTBO u

3.1

OJeKTpocTaTHKA. IIpoBogHuKU u
nanekrpukn.  KowpeHcatop. DHeprus
3JIeKTpUIecKoro mos /JIex/

OIIK-6.1 OIIK-
6.2

JI1.1 J11.2
JI1.3J11.4
JI.5J12.1
2.2
JI2.3713.1
JI3.2J13.3
JI3.4J13.5
01022

32

DneKkTprudecKuii TOK. IIpaBuna
Kupxroda. 3axonsr Owma, Jxoyms-
Jlenna /Jlex/

OIIK-6.1 OIIK-
6.2

JI1.1 J11.2
JI1.3J11.4
JI.5J12.1
J12.2
JI2.3J13.1
JI3.2J13.3
JI3.4J13.5
01022

33

OnexrpomaraerusM. dDopmyna Ammepa.
3akoH buo-Casapa-Jlamnaca.
MaruanTtHas nHAYKIWS /JIex/

OIIK-6.1 OIIK-
6.2

J1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2
JI2.3J13.1
JI3.2J13.3
JI3.4 J13.5
0132

34

DnexTpudeckue KoJe0aHus u
JJIEKTPOMAarHUTHBIC BOJIHBL.
PanuocBs3s /JIex/

OIIK-6.1 OIIK-
6.2

J1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2
J12.3J13.1
JI3.2J13.3
JI3.4J13.5
0132

3.5

DneKkTprudyecTBO U MarHeTusM /Cp/

21

OIIK-6.1 OIIK-
6.2

JI1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2
JI2.3J13.1
JI3.2J13.3
JI3.4J13.5
0132




3.6

JIabopatopHble paboTsI paszen
"DnekrpuyecTBo U MarHetusMm" /J1a6/

OIIK-6.1 OIIK-
6.2

J1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2
JI2.3J13.1
JI3.3713.4
JI3.5
0132

Pa3znen 4. Ontuka

4.1

OO0ume cBeneHHWss O TPHUPOAE CBeTa.
Teomerprueckass onTuka. OTpakeHUE H
TIpeIOMIICHHE CBeTa. IonaoE
OTPAKEHHUE. Hucnepcus CBeTa.
Cnexrpsl. UaTepdepennus ceera /JIex/

OIIK-6.1 OIIK-
6.2

JI1.1J11.2
JI1.3J11.4
JI.5J12.1
J12.2
JI2.3J13.1
JI3.2J13.3
JI3.4J13.5
0132

4.2

Hdudpakuus csera. Ilonspuzanus caera.
JlBoiiHoe my4denpenomiieHue /Jlex/

OIIK-6.1 OIIK-
6.2

J1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2
JI2.3J13.1
JI3.2J13.3
JI3.4J13.5
0132

43

KBaHTOBBIE CBOMCTBa CBETAa M CTPOCHHUE
atroma. KBsanToBasg TCOpUsL CTPOCHUA
aToma Bogopona. ®oroaddexr /Jex/

OIIK-6.1 OIIK-
6.2

JI1.1J11.2
JI1.3J11.4
JI1.5712.1
J12.2
JI2.3J13.1
JI3.2J13.3
J13.4J13.5
01032

44

ATOMHOE AP0 M  BHYTpHUsICPHBIC
niporieccs /JIex/

OIIK-6.1 OIIK-
6.2

JI1.1J11.2
JI1.3J11.4
JI1.5712.1
J12.2
JI2.3J13.1
JI3.2J13.3
JI3.4 JI3.5
0132

4.5

Onruka /Cp/

20

OIIK-6.1 OIIK-
6.2

J1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2
J12.3]13.1
JI3.2J13.3
JI3.4J13.5
01032

4.6

JlabopatopHbie paboTh pasmen
"Ornruka" /J1a6/

OIIK-6.1 OIIK-
6.2

JI1.1J11.2
JI1.3 J11.4
JI1.5J12.1
J12.2
JI2.3J13.1
JI3.2J13.3
JI3.4J13.5
21092

4.7

/Ox3amen/

27

OIIK-6.1 OIIK-
6.2

JI1.1 J11.2
JI1.3 J11.4
JI1.5J12.1
J12.2
JI2.3J13.1
JI3.2J13.3
JI3.4J13.5
2102




5. ®OHJ] OIEHOYHBIX CPEJCTB

Pabowass mporpamma JUCHUIUTHHEL

mpoMexyTodHoi aTrectanmu. Cogepikanue GOHIa OIIEHOYHBIX CPEACTB MpeacTaieHo B [Ipmioxkennn 1 u 2.

obecrieueHa (I)OHZ[OM OLCHOYHBIX CpC€ACTB [JIA TMPOBCACHHSA TCKYLICTO KOHTPOJIA H

6. YHEBHO-METOJNYECKOE U HTHO®OPMALNIMOHHOE OBECIIEYEHUE JUCHUIIJIUHBI (MOY JIS)

6.1. Pexomenayemasi 1uTeparypa

6.1.1. OcHoBHas1 IUTEpPaTypa

ABTOpBI, COCTaBUTENU 3arnaBue WznarenscrBo,
JI1.1 | Cagsenses, U. B. Kypc obmieii puzuku. B 3 1. Tom 1. Mexanuka. MonexynsipHast pu3uka CaHkT-
[Dnexrponnslii pecypc]: yueb. mocobue [TerepOypr:
Pexxum mocryma: https://e.lanbook.com/book/113944 Jlanb, 2019
JI1.2 | bonpapes b. B., Kypc obmreit ¢pusnkm B 3 ku. Kaura 1: Mexannka [DneKTpoHHBIH pecypc]: M.:
Kanamnuxos H. II., y4eOHHK /U1 OaKanaBpoB M3natenscTBO
Crupun I'. T. Pexxum goctyna: https://urait.ru/bcode/405650 IOpaiir, 2017
JI1.3 | Bounapes b. B., Kypc obuieii ¢pusuku B 3 kH. Knura 2: DiekrpoMarHeTH3M, ONTHKA, KBAHTOBas M.:
Kanammuwukos H. I1., (usnka [ DNeKTpOHHBIN pecypc]: yUeOHUK T OaKaIaBpoOB UznarenbctBo
Crmpun I'. T. Pexxnm noctyma: https://urait.ru/bcode/405620 IOpaiit, 2017
JI1.4 | bonpapes b. B., Kypc obmreit ¢pusnku B 3 k1. Kuura 3: TepmoauHaMuka, cTaTHCTHYIECKAS M.:
Kananuaukos H. I1., (uzrka, CTpoeHHe BellecTBa [ DNEeKTPOHHBIN pecypc]: yueOHUK 11 OakanaBpoB WznarenbcTBO
Crupun I.T. Pesxum moctyma: https://urait.ru/bcode/405654 IOpaiir, 2017
JI1.5 | Cagenbes, U.B. Kypc obmreit ¢pusnkn. B 3 1. Tom 2. DnekrpudecTBO M MarHeTH3M. BomHEL DJEeKTPOH. AaH.
OnTrka [DneKTpoHHEIH pecypc]: yuel. mocobue — CaHnkr-
Pexxum noctyna: https://e.lanbook.com/book/113945 [erepOypr :
Jlansb, 2019
6.1.2. JlonosiHUTEeIbHAS JIUTEPATypa
ABTOpBI, COCTABHUTEIH 3arnmaBue W3znarenbcTBo,
JI2.1 [TI. A. BopnoBckuit, 3. [ OOmas ¢usnka B 2 T. Tom 1 [DnekrpoHHBIHA pecypc]: yueOHoe mocodue s M.:
B. Bypcuan. aKaJIeMIYecKoro OakajaBpraTa W3natenscTBO
Pexxum noctyma: https://urait.ru/bcode/421596 IOpaiit, 2018
JI2.2 [T. A. bopnosckuii, 3. [ O6mas ¢usuka B 2 T. Tom 2 [DneKTpoHHBIH pecypc]: yueOHoe mocodue mis M.:
B. Bypcuan. aKaJIeMHYECKOro OakajaBpHaTa W3patenbcTBO
Pesxum noctyma: https://urait.ru/bcode/421605 IOpaiir, 2018
JI2.3 | A. B. 3orees, B. b. Oo6mas usuka: madbopaTopHbIe 3a1a4u [ DIIEKTPOHHBIN pecypc]: yuebHoe M.:
3aitnes, C. 1. nocobue IS akaJeMHUIecKkoro OaxanaBpuara M3narenscTBoO
AJeknepoB Pesxum moctyma: https://urait.ru/bcode/415569 IOpaiir, 2017
6.1.3. MeTonnueckue pa3padboTKu
ABTODBI, COCTAaBUTEIIN 3arnaBue W3narenbcTBo,
JI3.1 |Topomos, A. E., PyKoBOICTBO K JJaOOpaTOPHBIM paboTaM 1o (usuke [IIeKTpOHHBIH pecypce] : Kupos: Bsr.
Uynpaxos, A. H. Paznen "MonekynspHas ¢pusnka 1 TepMOAUHAMHKA" I'CXA, 2015
Pexxwum noctyna: http://46.183.163.35/MarcWeb2/Found.asp
JI3.2 | Toponos, A. E. ®u3nka: yaeOHO-METOA. ITIOCOOHE TSI CAMOCTOSTENBHOI PaboThl 00yJaroIUXCs Kupos: Bsr.
no crenuanbaoct 06.03.01 buoorus I'CXA, 2017
Pesxum moctymna: http://46.183.163.35/MarcWeb2/Found.asp
JI3.3 |Maxanosa E.B. OpraHu3anus caMoCTOATEIHbHON pabOTH 00yJYaroIUXCs [ DINEeKTPOHHBII BarICXA,
pecypc]: yaebHO-MeTo . mocobue ist o0yJaronmxcs Becex Gpopm oOydeHus 2017
YpOBHsI OakaaBpuara, CIICHAIATETa 1 MATHCTPATYPhI
Pesxum moctyma: http://46.183.163.35/MarcWeb2/Found.asp
JI3.4 | dapadonos B.T.,. PykoBoicTBO K TabopaTopHBIM paboTam 1o ¢usuke. Pazmen Kupos: Bsr.
CxprimHEK D.A., «MexaHmKay [DIeKTpOHHBIN pecypc]: yaeObHoe mocodue I'CXA, 2017
Kop3ynun A.A. Pexxum noctyna: http://46.183.163.35/MarcWeb2/Found.asp
JI3.5 | ®apadonos B.I., PykoBozcTBO K 1abopaTopHbIM paboTam no ¢usuke. Paznen Kupos: Bsr.
CxpbInHuK D.A., «Ontuka» [DIeKTPOHHBIH pecypc]: yueOHoe mocooue I'CXA, 2017
Kopsynun A.A. Pesxum nocryma: http://46.183.163.35/MarcWeb2/Found.asp
6.2. Ilepeuenn pecypcoB HH(POPMALHOHHO-TeJIeKOMMYHHKAIIMOHHOI ceTu ""UnTepHeT"
D1 | Ousnyeckue BETUYUHBI U UX U3MEPEHHE
32 | KueemaTHKa MpsMOJIMHEHHOTO PaBHOMEPHOTO M PaBHOIIEPEMEHHOTO JIBIKCHUS

6.3. Ilepeuenb HH(POPMALMOHHBIX TEXHOJIOTHii

6.3.1 Ilepeyens NporpaMMHOro odecrneveHust




6.3.1.1 | Onepanmonnas cucrema cemeiictea Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7
AOL NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof 8 AOL NL,
Win Home 10 All Languages Online Product Key License)

6.3.1.2 | Ilpunoxenus Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS
OfficeStd 2016 RUS OLP NL Acdmc)

6.3.1.3 | AatuBupycuoe I10 Kaspersky Endpoint Security

6.3.1.4 | Free Commander 2009/02b

6.3.1.5 | Adobe Reader XI 11/0/09

6.3.1.6 | Google Chrome 39/0/21/71/65

6.3.1.7 | Opera 26/0/1656/24

6.3.2 Ilepeyenb HHGOPMAIMOHHBIX CNIPABOYHBIX CHCTEM H COBPEMEHHBIX NMPOo(ecCHOHATBbHBIX 023 JaHHBIX

6.3.2.1 | Undopmarmonnas cnpaBovnas cucrema: Koncymprantlnroc

6.3.2.2 | UadopmarronHast cripaBodHas cucreMa: [apaHT

6.3.2.3 | Ilpodeccronanbuass 0a3a AaHHBIX: OJaekrpoHHblid kKatamor ®IBOY BO Bsarckuit TATY, Pexum noctyna:
http://46.183.163.35/MarcWeb2/Default.asp

6.3.2.4 | IIpodeccuonanpHas 6a3a maHHBIX: HaygHas snekrpoHHas 6nbnmoteka elibrary.ru Pesknm noctyma: http://elibrary.ru/

6.3.2.5 |[Ipodeccuonanphast 6a3a pmaHHBIX: EnuHOe OKHO JgocTyna K HMHGOPMAIMOHHBIM pecypcam, Pexum npocryma:
http://window.edu.ru/

6.3.2.6 | IIpodeccronanbias ©0a3a JaHHBIX: EOWHOE OKHO JOCTyma K o00pa3oBaTelbHBIM pecypcaM, PexuM gocTyma:
http://fcior.edu.ru/

6.3.2.7 | Ilpodeccronanpuas 0a3a NMaHHBIX: 3apyOe)KHBIN SIISKTPOHHBIN pecypc m3maTenbcTBa SpringerNature, Peskum noctyma:
http://springernature.com

6.3.2.8 | IIpodeccronanpuass 06a3a JaHHBIX: 3apyOeXHBIM JIIEKTPOHHBIN pecypc wu3matenscTBa Elsevier, Pexxum moctyma:
http://elsevier.com

7. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYHEHUE JUCHUIIJINHBI (MOAY JIST)

7.1 | Onncanne MaTepUaAbHO-TEXHUYECKOH 0a3bl, HEOOXOJMMOM ISl OCYIIECTBICHUS 00pa30oBAaTENBHOTO Ipolecca Io
qucuuIuinHe (Moayiio) npeacrasieno B [Tpunoxxenun 3 PITI.

8. METOAUYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIST)

OcBoeHNe AUCUUILTHHEI IPOBOAUTCS B (hOpME ayAUTOPHBIX 3aHATHH U BHEAyJUTOPHOU CAMOCTOSTENBHOI paboThI 00yJaIOIUXCH.

IIpn npoBeneHMH ayJUTOPHBIX 3aHATUH NPELYCMOTPEHO IIPUMEHEHHE CIEAYIOIIMX HMHHOBAIMOHHBIX (DOPM YUEOHBIX 3aHSTHH,
Pa3BHBAIOIINX Yy OOYYArONIMXCS HAaBBIKM KOMAaHIHOW paOOTHI, MEXIMIHOCTHOH KOMMYHHKAIIUM, HPUHATHS PEIICHHH, JHICPCKUC
KadecTBa: paboTa B MajbIX TpyINax; IUCKYCCHS; M3yYeHHE M 3aKpeIIeHHEe HOBOTO MaTephajla Ha HHTCPAKTHBHOM JICKIIHH;
UCTIONB30BaHUE OOLIECTBEHHBIX PECYPCOB, COLHUAIbHBIE MPOEKThl U JAPYTHEe BHEAyAUTOPHBIE METOIbI OOydYeHUs; OOCyKAeHHEe U
paspeleHue MpoodJIeM; JEIOBbIC U POIIEBBIC UI'PBI; Pa300p KOHKPETHBIX CUTYaIHIL.

KonmyecTBo gacoB 3aHATHIT B MHTEPAKTUBHBIX (hOpMax ONpeeneHo YueOHBIM IIaHOM.

IIpakTudyeckass MOATOTOBKA IPH pealu3alliM JUCHUIUIMHBL OpraHuU3yeTcs IIyTeM IIPOBEJCHUS J1a0OpaTOpHBIX 3aHATHH,
NpeIycMaTpUBAIOIIMX ydacTHe OOyYalOIIMXCS B  BBINOJHCHHUM OTACNIBHBIX DJIEMEHTOB pabOT, CBA3aHHBIX C Oymymied
npoecCHOHATBHON IeSITEIEHOCTHIO.

BreaynuropHas caMocTosTenbHas paboTa OCYIIECTBISIETCS B CIEAYIOMIX (hopMax:

— CaMOCTOSTEeNIbHOE H3Y4eHHE TeOPeTUIEeCKOro MaTeprana (TeM AUCIUILIHHEI);

— MOATOTOBKA K JIEKLHSAM U JTa00PaTOPHBIM 3aHATHSM;

— TTOJITOTOBKA K MEPOIPUATHAM TEKyIIero KOHTPOJIS;

— IOJTOTOBKA K IPOMEXKYTOYHOH aTTeCTaIuu.

ITpu opraHu3alnuu CaMOCTOATENBHOH PabOTHI HEOOXOAUMO, MPEXkAE BCEro, 0OpaTHUTh BHUMAaHUE HA KIIOUEBBIE MOHATHS, HECYIINE
OCHOBHYIO CMBICIIOBYIO Harpy3Ky B TOM HJIM HHOM pasJielie y4eOHOHW ANCTIUTUTHHEL.

1. CaMOCTOATENBHOE U3y4EHHE TEM AUCLUILINHBL.

Jns paboTel HEOOXOAMMO O3HAKOMHUTLCS C y4eOHBIM IUIAHOM JUCHUIIIMHBI M YCTAHOBHTBH, KAaKoe KOJIMYECTBO YAacOB OTBEAEHO
y4eOHBIM IUIAHOM B LIEJIOM Ha H3Y4eHHWE MUCLUUIUIMHBI, Ha ayAUTOPHYI0 paboTy ¢ NperojaBaTelieM Ha JICKIMOHHBIX U
7a0OpaTOPHBIX 3aHATHAX, a TakKe Ha CaMOCTOATENBHYI0 pabory. C menpl0 ONTHMANBHON CaMOOpTaHM3AlMHd HEOOXOIHMO
COIOCTaBUTH ATy MH(POpMALUIO ¢ TpaduKoM 3aHATHI U BBIIBUTH HauOoJee 3aTpaTHBIC IO BPEMEHH M 00beMy TeMBI, YTOOBI 3apaHee
onpenenuTb Juisi cebs nepuoabl 0ObeMHBIX 3afaHuil. llenecooOpazHo HauyaTh pabOTy C M3y4eHHS TEOPETHUYECKOro MaTepHaia,
OCHOBHBIX TEPMHHOB ¥ IOHATHI Kypca U C MICEMEHHBIX OTBETOB HA HHANBHUIyaIbHBIC ¥ TECTOBBIC 3aIaHUSI.

2. ITonroroBKa K JICKIHOHHBIM M JIAOOPATOPHBIM 3aHATHSM.

TpanunuonHoil Qopmoli mpemonHeceHHs MaTepuana sBisiercss Jekuus. Kypc Jnekuuii mo mnpeaMeTy JaeT HeoOXOOUMYIO
UHOOPMALMIO MO W3YYCHHIO 3aKOHOMEPHOCTEH W TEHJICHIMI pa3BUTHA OO0BEKTa M TIpPEeAMETa MCCICAOBAaHMS H3ydaeMon
JTUCIUIDIMHBL. JICKITMOHHBI MaTtepual peKOMEHAyeTCS KOHCIEKTHpOBaTh. KOHCIEKTHI IO3BONIIOT OOydJaromeMmycss He TOJBKO
HONy4YHUTh O0JbIIe HHPOPMAIMHU HA JIEKIIUU, HO ¥ IPaBUIBHO €T0 CTPYKTYPHUPOBATH, a B JaTbHEHIIIEM - JTy4Ille OCBOHTS.

Llens nmaGopaToOpHBIX 3aHATHH 3aKII0YaeTCs B 3aKPEINICHUH TEOPETHUECKOro MaTepuaina 1Mo Haubolee BaKHBIM TeMaM, B Pa3BUTHU
y 0OydJaromuxcs HaBBIKOB KPHTHYECKOIO MBIIUICHHS B JaHHOW OOJAcTH 3HAHMSA, yYMEHHH pabOTHl ¢ ydueOHOM W HaydHOU
JIUTepaTypod, HOPMATHBHBIMH MaTepHalaMH. B Xome TOATOTOBKM K JIaOOPaTOPHOMY 3aHATHIO OOyYalomuMcs —CIEAyeT
BHIMATEIbHO O3HAKOMHTBECS C IIJIAHOM, BONPOCAMHU, BBIHECEHHBIMH Ha OOCYXJEHHE, IOCKOHAIBHO M3YYUTh COOTBETCTBYIOMIMI




TEOPeTHYeCKUI MaTepHan, MpeaIaraeMyio y4eOHyI0 METOAMYECKYyI0 M HaydHyl JMTeparypy. Pekomenmyercs oOparieHue
o0yyaromuxcss K MOHOTrpadHsM, CTaThsIM W3 CIEHUAIbHBIX JKYypPHAJIOB, XPECTOMAaTHHHBIM BBIAEPKKAM, a TalKe K MarepHanam
CpPEZICTB MacCOBOI MH(MOPMAIMH IO TEMe, UTO MO3BOJIET B 3HAUUTEIBHON Mepe YIriIyOMTh NMpolieMy W pa3HOOOpasHTh IIporecc ee
00CYXKIICHHS.

3. BeinmonHeHue 1oMaliHeil KOHTPOJIbHON paboThI.

KoHTponbHast pabora sBISETCS OIHUM U3 OCHOBHBIX BHJIOB CaMOCTOSITENIbHOW pa0OTHI, HAaIpaBICHHOH Ha 3aKpEIUICHUE,
yriryOsieHne u 0000meHHe 3HAHWI MO TUCHUIDIMHE. [[enbio BHIOMHEHWS KOHTPOJIBHOW paboTHI sSBIAETCS (POPMHPOBAHHE HABHIKOB
CaMOCTOSITETBHOTO TBOPYECKOTO pelIeHHs MPo(ecCHOHANBHBIX 3ajJad. 3aJadaMi BbINOIHEHHS KOHTPOIBHOM paboThl SBISIOTCA
CHCTEMATH3alMsl, 3aKpEIUICHHE, YIIyOJeHne M pacIIMpeHHue NPUOOPETEHHBIX OOydYalolMMCsl 3HAHMH, YMEHHH W HaBBIKOB IO
mucruirHe. OOYyJalouiics BEITOMHIET KOHTPOIBHYIO paboTy 10 YTBEP)KICHHOM TeMe MO PYKOBOJICTBOM IIPETIOaBaTENs.

4. IloaroroBka K MEPONPUATHUAM TEKYLIETO KOHTPOJIS.

B koHIIe H3yueHUs KaXkKA0H TeMBI MOXKET MIPOBOAUTHCA TEMaTUYeCcKasi KOHTPOJIbHAs paboTa, KOTopast SIBISETCS

CPE/ICTBOM TEKYIIEro KOHTPOJs oOleHKM 3HaHuWi. IloaroroBka k Hel 3awiodaercs B IMOBTOPEHMM IPOMJIEHHOro MaTepuana u
MIOBTOPHOM DEUIEHUM 33JaHUl, KOTOpbIE PAacCMaTPUBAIMCh Ha 3aHATUAX, & TAKKE B BBINOJHEHUU 3aJaHUN A CAMOCTOSITENbHOM
paboTHI.

5. IloaroroBka K NpOMEKYTOYHOM aTTecTaluy.

IToaroroBka K 3K3aMeHy SBIISETCS 3aKIIOYUTENBHBIM JTAllOM W3Y4EHHUs IUCLUUIUIMHBI U SBISIETCA CPEACTBOM IIPOMEXKYTOUHOIO
koHTpons. IloAroToBka K 5K3aMeHy IPEANONaracT HU3Yy4EHUE KOHCIIEKTOB JIEKLUH, PEKOMEHAYEMOW JIUTEpaTypbl M IPYTUX
UCTOYHMKOB, TOBTOPEHHE MaTepuaoB JaOOpaTOPHBIX 3aHATUI. B mpolecce MOArOTOBKM K JK3aMEHY BBISBIISIOTCA BOINPOCHI, MO
KOTOPBIM HET YBEPEHHOCTH B OTBETE JMOO OTBET oOydaromiemycsi He siceH. JlaHHbIe BOIIPOCHI MOXKHO YTOYHHTH y HPENOAABATENs Ha
KOHCYJbTAIlH, KOTOPasi IPOBOAUTCS NEPE SIK3aMEHOM.




[Tpunoxenue 1

®OHJ OHEHOYHLBIX CPEACTB
JUTS IPOBEICHUSI TPOMEKYTOYHOM aTTECTAIIMH IO AUCIUILTHHE
duzuka
Hampasnenue noarorosku 06.03.01 buonorus
Hanpasnenuocts (mpoduiis) nporpaMmmel OakanaBprata «OXOTOBEICHUEY
KBanugukanus 6akanaBp

Kupos 2021



1. Onucanue Ha3HAYeHHs U COCTaBa (POHA OLICHOYHBIX CPEACTB

Hacrostmuii ponnx orerodnsrx cpeacts (POC) BXoauT B cocTaB pabodel mporpaMMbl TUCIUTUTHHBI «Du3uKkay»
U TIpeJHA3HAuCeH IS OLCHKU ITIAHUPYEMBIX PE3yJIbTaTOB OOYYEHHS - 3HAHUM, yMCHMH, HABBIKOB, XapaKTEPHU3YIOIINX
9Tarnsl GOPMUPOBAHHS KOMIIETSHINH (11.2) B MpoIiecce U3YIeHUS TaHHOH JTUCIIATUIHHEL.

@®OC Brmogaer B ce0s OINCHOYHBIC MaTepHaibl IS MPOBEACHUS NPOMEKYTOUHOH aTTecTalmuu B (Gopme
9K3aMEHa U 3a4eTa.

®OC pa3paboTaH HA OCHOBAHHH:

- (denepa’abHOro rocyJIapcTBEHHOTO 00pa30BaTEFHOIO CTaHAapTa BBICIIET0 00pa30BaHMs 10 HAIPABIICHHUIO
noaroroBkn 06.03.01 Buonorust (ypoBeHb OakanaBpuarta), YTBEpXKAEHHOro npukazoM MwunoOpHayku Poccum ot 7
asrycta 2020 r. N 920;

- OCHOBHOH INpodeccHOHaTbHOW 00pa30BaTENbHONW MPOrpaMMbI BHICHIETO 00Opa30BaHUS IO HAIMPABICHHIO
moxarotoBku 06.03.01 bruonorus HanpaBieHHOCTH (MIPOGIITI0) IporpaMMbl OakagaBpuara «OXO0TOBEICHHEY;

- Tonoxenus «O dopmuposannu GoHIa OLEHOUHBIX CPEACTB AJISI HIPOMEKYTOTHOW M HTOTOBOM aTTECTAIN
o0ydJaromuxcs o 00pa3oBaTesIbHBIM POrpaMMaM BBICIIETO 00pa30BaHUs.

2. Ilepeyenb KOMIETEHIHI ¢ yKa3aHHeM JTanoB WX (OPMHPOBAHHS B NMpoIecce OCBOEHHsI 00pa3oBaTe/ILHOI
NPOrpaMMblI
- CrHocoOeH UCIOJIb30BaTh B IPO(ECCHOHATIBHOM JIESITEIbHOCTH OCHOBHBIE 3aKOHBI (PM3HMKH, XUMHH, HAYK O 3emiie
n OHONOTMM, TPHMEHSTh METOABl MAaTEMAaTHYECKOTO aHalW3a W MOJCIUPOBAHMSA, TEOPETHUECKUX H
9KCTIEPUMEHTAIBHBIX MCCIEAOBaHUH, MIPHOOpPETaTh HOBBIE MAaTEMAaTHIECKHUE W €CTECTBEHHOHAYYHbBIC 3HAHHS,
HCTIONB3Ys COBPEMEHHBIE 00pa3oBaTenbHbIe U nHpopMarmoHHble TexHonornu (OITK-6).

Kon Jranbl GOPMUPOBAHUS KOMIIETEHIIUM
¢opmupye B IIpoLiecce 0CBOeHMs1 00pPa30BaTeJIbHOI POrpaMMBbl
MO
KOMIIe- HavanbHblii OcHoBHOI1 3aKII0YHTeNbHBIIH
TeHIUH
b1.0.09 Maremartuka b1.0.12.02 Xumus opranndeckas b1.0.38 Craructuxa
b1.0.11 ®uzuka b1.0.12.03 Xwumuns ¢usnueckas u | 51.0.39 MaremaTuueckue
b1.0.12.01 Xumus | KoIJIouaAHAs METO/IBI ¥ MOJICJTA B OHOJIOTHH
HEOpraHUYecKas u | b1.0.22 buoxumus Bb2.0.04.01(IT) Ipenaumiomuas
OIK-6 aHaJTUTHYecKast MIPAaKTHKA, B TOM YHCIIC HAYYHO -
Bb1.0.13 T'eorpadus HCCIiefoBaTeNIbCcKas paboTa
b1.0.14 O6mas B3.0.01.01 ITonroroBka  k
6uonorus IpoLeAype 3aIlIUTHl W 3aIIuTa
BBIITYCKHOH KBaTH(PUKAITHOHHOM
paboTHI

3.Jli1anupyemble pe3yJbTaTbl 0CBOeHHMsI 00pa30BaTe/IbHOIl NMPOrpaMMbl MO JAMCUMILJIMHE, BbIPajKeHHbIe 4depe3
KOMINETEHIMH U HHIUKATOPBI HX AO0CTHKeHMIi, ONHMCAHUE KA OLleHUBAHUS

Koa u naumenosanue | Koa u HauMeHoBaHMe MHAMKATOPA AocTHxkenuss | Hammenosanue | HammenoBanue
dopmupyembIx dopmMupyemoii KoMIeTeHIHHn KOHTPOJIHpYeM OLIEHOYHOT0
KOMIIeTeHIHii BIX PA3Je/0B U cpeacTaa
Tem NPOMesKy TOUHO
aTTecTANMH
3Ha6TZ OCHOBHEIC KOHUCIIIUNU u BOH OCBhI K
OTK-6.  crocoten | OTTK-6.1 Pasen 1,2,3,4 P
METO/IBI, COBPEMEHHbIE HAIpAaBJIEHUS N 3auery u
HCIIOJIB30BATh B pabGoueit
. MaTeMaTuKH, GU3MKH, XUMHH U HAYK O 3K3aMeHy 1o
npodecCHOHANBHOI IPOrpaMMbI
3emie,  aKTyambHBlE  IIPOGIEMBI JUCIUTLITHHE
JIeATeLHOCTH JUCIMTLIMHBI
OMOIOTMYECKUX HAyK M ITIEPCHEKTHBBI
OCHOBHBIE 3aKOHBI N
MEKTUCIUILTMHAPHBIX MCCIIeI0BAHHIA
(U3MKK, XUMHH, HAyK
o 3emne u Guonmoruu,
HpI/IMeHﬂTB METOAbI
MAaTEMATHUYCCKOIO
ananusa 1 OMK.62 | YMeer: HICTIOJIb30BATh HABBIKH
MOAeIHpoBaHnsl, : naGopaTopHOii  paGoTEI M METOJBI
TEOPETHIECKUX u xuMud, (U3MKH, MaTeMaTHYECKOTO
OKCICPHUMCHTATILHBIX MOJIETTMPOBaHUs. W MAaTEMaTHYECKOi
HCCIACAOBaHNH, CTATUCTHKH B  TNPO(ecCHOHAIBFHON
npuobpeTaTh  HOBBIE eSITETBHOCTH
MareMaTHyeckue |
€CTECTBEHHOHAYUHbIE




3HaHMS, HCTIONB3YS
COBPEMEHHBIC
oOpaszoBaTeNbHEIE |
nHPOPMALNOHHBIC
TEXHOJIOTHUH

Jns oneHkn c(OpMHPOBAHHOCTH COOTBETCTBYIOIIMX KOMIIETCHIMH 10 aucnuiuimae «Pusuka» mpu
IIPOBEJICHUH NPOMEXXYTOUHOH aTTecTanyu B (hopMe IK3aMEHa NPUMEHSIETCS] CISAYIOIIAst IKaJIa OLCHUBAHMS:

Ixana oneHUBaHUS
Ne | Kputepuu oneHuBaHus HEYZIOBIICTBO- YAOBIICTBOPH- XOPOIIO OTJIMYHO
PHUTEIBHO TEJILHO
Omnwcanne moxasaTeins
Ilonnota 3HaHUI Huzkuit ypoBeHb | [IpencraBieHsl TBepnoe 3HaHuEe | Beicokuil ypoBeHb
TEOPETUYECKOTO YCBOGHHSI MaTepHana.| 3HaHUs TOJIBKO | MaTepuaia YCBOGHHUS
KOHTPOJIUPYEMOTO IIpogeMoHCTpHUPOBa- | OCHOBHOTO MaTepHania,
1 | marepuana HO HEe3HaHME| MaTepuana, HO He IPOAEMOHCTPUPO-
3HAYUTENbHOM YacTu| yCBOEHBI ero BaHO yMEHHUE TECHO
TEOPETUYECKOTO JIeTann CBS3BIBATH TEOPHUIO
Marepuaia C IIPAaKTUKOU
[TpaBunbHOCTS pemenust | OOyuaromuiics OO6yuaromuiics OOyyaromuiics OOyyaromuiics
MPaKTHIECKOTO 3a/IaHKsl | HEYBEPEHHO, C| MCIIBITHIBACT MIPaBUIIBHO CBOOOHO
OoNBIINMH 3aTpyJHEHHUS IIpH| NPUMEHSET CIIpaBISETCS c
3aTpyIHEHUSIMA BBITIOJTHEHUN TEOPETHYECKHE 3a7a4amu,
BBINTOJTHSACT MPaKTHYECKUX TIOJI0XKEHHS NP | BOIIPOCAMHU u
MIPaKTHYECKNE pabor pemeHnu IPYIUMH  BUJAAMH
2 paboTsI IIPAKTUYECKUX [IPUMEHEHUS
BOIIPOCOB M 3ajady,| 3HaHWii, IpU4YeM He
BlIafieeT 3aTpyAHACTCS c
HeO6XOI[I/IMI>IMI/I OTBCTOM npu
HaBbIKaMU n| BUJOU3MCHCHUU
IpueMaMu UX| 3aJaHui
BBINTOJTHEHHS

3 | JloruyHOCTB, Cy1iecTBeHHbIE Herounoctu B| 'pamotHoe u mno| McuepneiBatomie
000CHOBaHHOCTb, OIIMOKH, HET OTBETOB| OTBETAX, CYIIECTBY MIOCIIEI0BATEINb-HO,
YETKOCTh ~ OTBETAa HA | HA JOIOJIHUTENBHBIC | HEAOCTATOYHO N3JI0KCHHE YETKO U JIOTHYECKH
BOIIPOCEI YTOUHSIFOLIHE MpaBHJIbHBIC TEOPETHIECKOTO CTPOIHO

BOIIPOCHI (hopMyTHPOBKH, Marepuaa, HE| u3Jaraercs
HapyIICHHS JIOIyCKast TEOpEeTHYECKNI
JIOTHYECKON CYIIECTBEHHBIX MaTepHai
MOCJIEIOBATEIEHOCT | HETOYHOCTEN B
U B W3JIOXKCHHWH| OTBETE Ha BOIPOC
MIPOrpaMMHOTO
Marepuana.

4 | Pabora B teueHue | Mmerorcs Nmerotea mponycku| AkTuBHas pabora,| AKkTHBHasg paboTa,
ceMecTpa, HaJIM4Ue | MHOTOYMCIICHHbIC 3aHATHH, YaCTUYHAs | 3aJOJDKEHHOCTD 3aJJ0JDKEHHOCTD
33JI0JDKEHHOCTH 10 | TIPOITYCKH  3aHATHH,| 33/I0JDKCHHOCTh II0| OTCYTCTBYET OTCYTCTBYET
TEKyIIeMy  KOHTPOJIO | 33/JI0JDKEHHOCTh  II0| TEKyLIEMY
YCIICBAEMOCTH. TEKyIIEMY KOHTPOJIIO| KOHTPOJIIO 3HAHUH

3HAHUH

4. TunoBble KOHTPOJbHbIE 32/1aHUS MJIU MHbIE MATEPHAJIbI, He00X0AMMBbIe /15l OLeHKHU 3HAHUI, yMeHMi, HABBIKOB
U (WIN) ONBITA JAEATEJHLHOCTH, XaPAKTEPU3YIOIIHUX ITanbl (JOPMUPOBAHUS KOMIIETEHUHI B Mpouecce 0CBOECHHUS
00pa3oBaTebHOI MPOrpaMmbl

IIpakTnyeckue 3aJaHus M0 AUCHUILINHE «DU3UKA»
JJ15l IPOMEKYTOYHOI aTTecTanuu B popMe 3aueTa

®I'BOY BO «BATCKHUI T'OCYJIAPCTBEHHBIN
ATPOTEXHOJIOTUYECKHUW YHUBEPCUTET»

DK3aMeHaMOHHBIA OmieT Ne
o aucnuininae «Puszuka»
JUTS CTYACHTOB 1 Kypca Onomorudeckoro (hakyypTeTa




9K3. ceccust 20 /20 ya.roma
BOITPOCHI:
1. Mexanunueckoe asmxenne. Ckopocth. (OIIK - 6, 3HaHMS, ypoBEHD | -HU3KHIA)
2.{1Benns nepenoca B razax. (OIIK - 6, 3HaHWSA, ypOBEHB 3 - IPOIBUHYTHIN)
3. Dnekrponsuwkyimas cuna. (OIIK - 6, 3HaHUs, ypoBeHB 2 - 0a30BBIi)
3as.xadeapoiit Mud
JOLEHT (B.I'. ®apadonos)

Bonpocs! 1J1s1 IOATOTOBKH K YK3aMeHY M0 AUCHUILIHHE

«Pusuka»

1. Marepus u nwkenne. [Ipoctpanctso u Bpems. Bunst matepun. [Ipeamer u metoms! pusuki. CBs3b PU3NKH C
IpyruMu Haykamu. O eAMHNNaX U3MEpeHns (PU3UIECKNX BETUIHH.

2. Mexanmdeckoe nmprokeHne. Kinaccndukarms nekennit. Cuctema orcuera. MaTepuaibHas TOUKa, paanyc -
BEKTOD, IePEMEILCHUE, Ty Th.

3. CKOpOCTh M YCKOpEHHE MaTepHalbHON TOYKH B OOIEM Cilyyae KPUBOJIMHEWHOTO NBHKEHUs. PazioxeHue
BEKTOPA MOJHOTO YCKOPEHHS.

4 OO1ee ypaBHEHHE IIYTH B KPUBOJIMHEWHOM JIBIDKSHHH. 3aKOHBI ¥ Tpa)KN NPSIMOJIMHEHHOTO PABHOMEPHOTO
U paBHOTIEPEMEHHOTO ABIKeHHUs. CII0KeHNE BUKEHUH 1 CKOPOCTEH.

5. 3aBUCHUMOCTh XapakTepa ABWKCHHS OT BBIOOpa cucTeMbl oTcueTa. IIpeamer nuHammuku. IlepBbiii 3akoH
Herotona. MuepumanbHeie cucteMsl otcuera. Muepuus. Buapsl B3aumozeiictBuil. [ToHsTue cuibl, BUAbI CUI B MEXaHUKE.

G [onsrue cuiel 1 Maccbl. Bropoit 3akon Hetotona. [lpuHiun He3aBucuMocTH OeHcTBUA cuil. TpeTuil 3akoH
HeroTona.

7. Kunemarnka IBWKEHUS MAaTEpHAIBHOM TOYKH MO OKPYXKHOCTH (YIJIOBas CKOPOCTb, YIJIOBOE YCKOPEHHE,
LEHTPOCTPEMHUTEIILHOE YCKOPEHNUE, IEPHO]T, YacTOoTa BpameHust) CBA3b JTMHEHHOH U yIIIOBOH CKOPOCTH.

8. 3aKOoH U3MEHEHUs U COXPaHEHUS UMITyJIbCa TeNa U CUCTEMBI Tell. PeakTUBHOE IBIKEHHUE.

9. Hedopmanus. Yrpyrue cuiibl. 3akoH ['yka. CHibl TpeHHS.

10.  Cubl TArOTeHUs (TpaBUTAIMOHHBIE CHIIBI) 3aKOH BCEMHPHOTO TATOTEHHMS, MPaBUTAllMOHHAS IOCTOSHHAS.

HanpsbkeHHOCTh TpaBUTAIIMOHHOTO TOJIsl. B3anmozelcTBre 3eMin U Tea, HaXOMASIIEerocss BOJM3M MOBEPXHOCTH 3EMIIH.
Cuna TsSHKECTH, BEC Tella, HEBECOMOCTb.

11.  Dueprus. Mexanmdeckas sHeprus u e€ Buapl. Padbota. Pabora nmepemMenHo# cuibl. PaboTa pe3ynbTupyromei
CcuJIbl. MOIITHOCTE.

12. Maremarndecknii MasTHUK. [IpuBeneHHas mivHa (U3MYECKOTO MAasSTHUKA. OHEPIHs TapMOHHYCCKHX
KoJIeOaHuii.

13. Kunermueckas sHeprus. [loteHrmansHast sHeprus. [loTeHImanpHas SHEPTHSA YIIPYTO - Ae(OpMUPOBAHHOTO
Tela.

14. [NoTeHmanpHAS SHEPTHS B TPABUTAIOHHOM TI0J1e. [ToTeHImanbpHas SHeprHs Tella Ha HeOObIIOW BBICOTE HaJl
noBepxHOCThIO 3emun (h<<R)

15. CkopocTh M YCKOpEHHE KpPHBOJMHEHHOIro JBIDKEHMS. PasnokeHWe BEKTOpa IIOJHOIO YCKOPEHHs Ha
COCTaBJISIFOLIME.

16.  Cubl ynpyroctu. Bunst nedhopmanmii. Cunbl TpeHus.

17.  DkcrneprUMeHTaJbHBIC Ta30BbIC 3aKOHBI. AOCOIOTHAS IIIKaJa TeMIeparyp. 3akoHsl ABoraapo, MeHeneesa -

Krnaiinepona (ypaBHeHHE COCTOSHHS HACABHOTO Ta3a).

18.  BpamarensHoe ABWKEHHE TBEPIOTO Tela BOKPYT HETOABIKHONW ocH. MOMEHT CHlbl, MOMEHT HHEPIHH.
OCHOBHO 3aKOH JIMHAMHUKH BPAIICHUSL.

19. Konebanms. Mexanmdeckre kKoiaeOaHus. Y CIOBUS CyIIECTBOBaHHS CBOOOIHBIX KoyeOanuit. [lepruoandaeckue
koneOanust. ['apmonmueckne koneOanus. Ilapamerpel rapmoHmdecknx KosneOaHud. CKOpOCTh M YCKOpPEHHE IIpu
TapMOHMYECKHX KOJICOAHMSIX.

20.  3axoH COXpaHEHHS U IPEBPAIICHUS YHEPTHHL.

21.  Teopema IllteiiHepa. 3akOH W3MEHEHMS M COXpAaHEHHWsS MOMEHTa HMITylbca. KuHeTHdeckas SHeprus
Bparnarorierocs tena. Pabora Bpariaromiei CUbl.

22.  BwIHyXIeHHbIE KoyieOaHWs. YpaBHEHHE AMHAMHKH BBIHYXKICHHBIX KOJEOaHWI. AMIUTUTYa BBIHY>KACHHBIX
konebaHuil. Pe3onaHc.

23.  CpobomHble 3aTyXarompe KojleOaHWs. YpaBHEHHE AMHAMHKH 3aTyXaloOmMX KoyeOaHWi, Kod(pQHIIEHT
3aTyXaHHUs.

24.  JluHamuKa rapMOHHMYECKUX KojebaHuil. [Ipy>xuHHbIH MasTHUK. OU3MYECKHI MasITHUK.

25.  BomnoBoil npouecc. Buabl BoaH. CKOpoCTb pacnpocTpaHeHus. Y paBHEHHE III0CKOM BOJIHBL. IHTEHCUBHOCTB
BOJTH.



26.  IIpemmer u MeTOIBI MOJIEKYJISIPHOM (PU3MKHM (CTATUCTUYECKUM M TepMOrHaMIdeckuid) TepMoanHaMmdecKast
cucrema. [Tapamerpsl cuctemsi (P, V, T). YpaBHeHHE COCTOSIHUS, ITPOIIECC, BUIBI POIIECCOB.

27.  Tlpunanun [otirenca. Matepdepeniwst BosH. CTOsSMHE BOTHBL.

28.  OcHOBHOE ypaBHEHHE MOJEKYJSIPHO - KHHEeTHYeckoi Teopmu. CpemHss KBagpaTWdHas CKOpPOocTh. CpemHss
KMHETUYECKas SHEPTHSI TIOCTYNATENILHOTO JIBIKCHHUSI MOJIEKYJIBI MICATBHOTO Ta3a.

29.  OcHOBHBIC TOJIOKEHHS MOJIEKYJSIPHO - KHHETHYecKod Teopwu. [loTeHImambpHas KpUBas B3anMOICHCTBHS
MOJIEKYJI. XapakTep TEIUIOBOI'O JBHIKEHHSI MOJICKYJT B Ta3ax, KHUJKOCTSAX W TBEPHBIX Telax. SIBIECHUs, NOATBEPIKAAIONIHE
TIOJIOXKEHHUE MOJIEKYJISIPHO - KHHETHYECKOW TEOpHH.

30.  3akoH MakcBeiia o paclpeeneHuH YHCiia MOJIeKyII 1o ckopocTsM. Onbit LlITepHa.

31.  Ywucno creneneii cBo0opl. Pactipenenenre suepruy 1o crenensm cBo0oas! (Teopema bosbimana) BuyTpeHHssst
SHEPrUsl UJICATBHOTO ra3a.

32.  VYpaBHEHHE COCTOSHMS HeaIbHOTO ra3a. Gu3nyecKkuii CMbICH napaMeTpos rasa (p, v, t, m, M)

33.  SIBmenme mepeHoca B razax. Y paBHEHHE IIEpeHOCA.

34.  Cpemsti mHHA CBOOOIHOTO MPoOera MOJEKYII 1 €€ 3aBUCHMOCTB OT TeMIIepaTypbl

35.  TemnompoBOIHOCTH B ra3ax. 3akoH @ypbe. TeronpoBofHOCTS )KUAKAX U TBEPABIX TEIl.

36.  duddysus B razax. 3akon @uka. Ormimune tudy3un B KUIKOCTIX U TBEPABIX TeJax

37. BHyTpenHnee TpeHne (BA3KOCTH) B ra3aX. Bs3KOCT XuUAKOCTH. [IBIKEHHE TBEPIBIX TEN B BA3KOU JKHIKOCTH.
3akoH Crokca.

38.  Buyrpennsst sneprus. Teriora u pabota. [lepoe Hayano TepMOAMHAMUKH CIEACTBUE U3 HETO.

39.  IlonsTHe 00 M3MEHEHNH arperaTHOro COCTOsIHUS BellecTBa ((ha3oBble npeBparieHus) JuarpaMmma coCTOsHUS.
[TnapneHue, ucnapeHue 1 KUMEHUE

40.  PaOora, coBepraeMas py U3MEHEHHH 00beMa rasa. TeroeMkocTH ra3a. YpasHeHue Maiiepa. OTHoLIeHHE
TernoeMKocTed. OrpaHUYEHHOCTD KJIACCHYECKOH TeIJIOEMKOCTH

41.  CmaunBaHHE U HE CMaYMBaHHE TIOBEPXHOCTH KUAKOCTHIO. KanmmsapHeie sBneHus.

42. Anmmabatraeckuii poriecc. BeBon ypaBreHns [lyaccona. Pabora mpu agnabatudeckom mporecce.

43.  H3otepMbl peallbHBIX Ta30B, UX CpaBHEHME ¢ uM3oTepMaMu Ban - nep - Banbca. Kpuruueckoe cocrosiHue
BEIIIECTBA.

44.  Kpyroseie npoueccel. Hukn Kapuo. KI1/I naeansHoi TemioBoi MayHel. Bropoe Hauano TepMOANHAMUKH.

45.  BHyTpeHHee NBWKCHHE B JKHIKOCTH. I[IOBEpXHOCTHOE HATSDKCHHE M CBOOOIHAS SHEPIHS MOBEPXHOCTH
KUIKOCTH.

46.  Ourponus. CraTucTHUeCKUil cMbIch 3HTpormH. CBOOOIHAS U CBSI3aHHAS SHEPTHSL.

47.  PeanbHble ra3sl. YpaBHeHue Ban - nep - Baansca

48. IToCTOSIHHBIN DNEKTPpUYECKUN TOK. YCIOBHS CYIIECTBOBAaHHUS, CHJA, IUIOTHOCTh Toka. 3akoH Owma.
CormnpoTtuBieHre. 3aBUCUMOCTh COIIPOTHUBIIEHUS OT TeMriepaTypbl. 3akoH OMa ISl OJHOM LienH.

49.  KoHTakTHas pa3HOCTh MOTCHIMAIOB. TepMORJICKTpHYECKHE sBJICHUS (3akOoHBbI BonbTa, siBneHus 3eeOcka U
[TenbThe).

50.  IMocTosHHBIE MATHUTHI K UX CBOKCTBA. MarHuTHOE noe. BexTop HHIyKIMu MarHuTHOTO moJis. ['padrdeckoe
n300pakeHue Noseil. 3akoH AMriepa.

51.  3akon buo - Caapa - JIarutaca. @opmyna Amriepa (cuiia, IeHCTBYIOIIAs Ha IPOBOTHHUK C TOKOM B MATHUTHOM
niosie) HanpspkeHHOCTh MarHUTHOTO TOJISI IIPSIMOTO TIPOBOAHHKA C TOKOM.

52.  MarsauTHOe 1oJe B BenecTse (ua - mapa - peppomMarseTisM). HamaruuaeHHOCTb.

53.  HampspkeHHOCTP MarHMTHOTO IO HA OCH M B IIGHTPE KPYroBOrO TOKa. MarHWTHBIM MOMEHT TOKa.
MarsuTHOe IoJIe CONEHOUIa U TOPOUAA.

54.  IloTok BekTOpa MarHUTHOM MHAYKIMU. PaboTa nepeMerieHns NpoBOJHUKA C TOKOM B MarHUTHOM rojie. Cuia
B3aMMOJICHCTBUS IBYX HapajUieNbHbIX TOKOB. ENuHMIIA CHITBI TOKA - AMIIep.

55.  JIBmkeHHe 3apsDKEHHBIX YaCTHIl B IEKTPHUECKOM F MATHUTHOM IIOJIE.

56.  Bzammuas mHAyKnus u caMouHAyKIms. MHIyKTHBHOCTE. Tpancdopmarop. Toku dyko. Toku 3aMBIKaHUS T
Pa3MBIKaHHS LIETIH.

57.  OmnexrpomarHutHas uHAyKuus. Omnbitel @Dapanes. 3axon Papaznes - Makcsemna. [IpaBuno Jlenua.
Horokocuennenue. [Mpupoaa 3C nnaykuuu. BuxpeBoe aiekTpuuecKoe noie.
58.  DOmnektpuzanms. DJEKTPUUYECKUH 3apsil. 3aKOH COXpaHEHMs 3apsia. DJIEKTPOCKOI. OJEKTPOCTaTUUECKast

nHaykys. 3akod Kynona. Enunniet 3apsaa.

59.  CranmoHnapHoe 3MekTprdeckoe mosie. HanpspxkeHHocTs moss. ['paduueckoe nzodpaskenue noseid. OmHopogHoe
niosie. [lone Toueunoro 3apsana. [10Tok HanpsYKEHHOCTH.

60.  DrexTpuuecKoe MoJe U TUIEKTPHUKE.

61.  Pabota mepemMernieHus 3apsia B diekTpudeckom mnode. [lotenman. PasHocts motentmanos. [loTeHman mosist
TOYEYHOTO 3aps/1a. DKBUIIOTEHIMATIBHBI TTOBEPXHOCTH.

62.  Bzammnas nHIYKIWMs U caMoMHAYKIMS. Tparchopmarop. Tokn Pyko. IKCTpa TOKK 3aMBIKaHUS M Pa3MBIKAHUS
LeMnu.

63.  DnexrpoMarHuTHbIEe BOJHBL. KosiebaTenbHbIi KOHTYp (3aKpBITBIA M OTKPBITHIH). 1lIKana s5ekTpoMarHUTHBIX
BOJIH.

64. DJIeKTPOEMKOCTb. DJIEKTPOEMKOCTh miapa. KoHJIeHcaTopbl M BHIbI KOHAEHCATOPOB. EMKOCTH IIOCKOTO
KOHJIEHCaTopa.



65. DHeprus 3apspKEHHOTO TIPOBOTHUKA M KOHICHCATOpa. DHEPTHsI DJICKTPHUIECKOTO MO, [ITOTHOCTH SHEPTHH.

66.  Pabota u MomHoCTh ToKa. 3akoH J[xoyis - Jlenna. [Ipasuno Kupxroda

67.  Hurepdepenius cBeTa. MeTO b MOMTYISHUS KOTEPEHTHBIX HCTOYHUKOB.

68.  ®oTtomeTpus (CBETOBOI MOTOK, OCBEIICHHOCTb, CHJIa CBETA U SIPKOCTBD).

69.  Jucmepcus cera. Bunbl criektpoB. 3akoH Kupxroda mmst criekTpoB. [IOHATHS O CHIEKTpanbHOM aHAIH3e.
[ormomenwue cBeta. THpakpacHOe 1 yIbTpadroIeTOBOE H3TydeHHE.

70.  HurepdepeHims cBeTa OT NMPO3payHbIX IUIEHOK. [1oJoCckl paBHOTO HakjIOHa W paBHOH ToimumHbL Kosbia
Herotona. [IpocBetnenne onTuku.

71 Judpakius ceera. Judpaxmust ot menu. Pa3perarommas cilocoOHOCTh ONTUYSCKUX TPHOOPOB.
72.  ndpaxumonHas penierka. PaccesHue cera.
73.  Tlonmspusauumst ceera. 3akoH Mamoca. J[BoitHoe myuenpenomnenue. Ilpmsma Hukons. 3akon bproctepa.

Bparenue miockocTn KojieOaHHi MOJIIPH30BAHHOTO CBETa.
74.  ®otorddekrt. 3akoHbI poToddhdexra. DotornemenTsl. JlomMuHecIeHINS. 3aKOHBI (POTOMIOMIHECTICHITHH.
75.  CBs3b MEXIy HANPSHKEHHOCTBIO M OTEHIHAIOM. [ IpOBOTHHKY B 3JIEKTPUYECKOE TIOJIE.
76. PasBuTHe BO33peHUiT Ha IPUPOTY CBETA. 3aKOHBI TEOMETPHICCKOM ONITHKH.

5. Meroauyeckue MaTepuaJibl, ONpeie/sOlie NPoUeAypPbl OLEHUBAHUS 3HAHMIN, YMEeHUIl, HABbIKOB M (MJIN)
ONbITA AESITETbHOCTH, XapaKTePHU3YIOLIUX 3Tanbl (OPMUPOBAHNA KOMIIETEHIUMH.

ITpouenypa oneHWBaHUS 3HAHWH, yMEHHH M HABBIKOB IIPH MPOBEIACHUH NPOMEXYTOYHOH aTTECTAIlMX MO ANUCIUILUIMHE
«Duzuka» npoBoauTcs B popme 3adera u IK3aMeHa.

[Mopsinok opraHu3aliM U MPOBENCHHST MPOMEXYTOYHOH aTTecTanuu odydaromierocs, ¢popMa IpoBeAeHHs, IpoLeaypa
cIayy 3a4yeTa U dK3aMeHa, CPOKM U MHBIE BOIPOCHI omnpeeneHsl [lonoxkeHneM o Mopsake opraHu3aliui U MPOBEACHUI
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTeCTaI[MU 00YYarOIUXCsl.

IIpouenypa oueHuBaHUS 3HAHWM, YMEHUH M HaBBIKOB IIPU IIPOBEIEHUMU 3aueTa IMPOBOJUTCS IIyTEM pelieHus
MPaKTHYECKNX 3aaHIH 00ydatomumMes.

e  OOyuaromeMycs BbLAACTCS OMIIET, COEPIKAMNI 3 MPaKTHUECKHUX 3aJaHMs U3 Pa3HbIX Pa3/eioB JUCIUIIINHBI.

e HanoaroroBky oOydarormeMycs BbIIenseTcs onpeaenacaaoe Bpems (50-60Mum).

e Ecom oOyuwaromuiicss He MMeEET INPOIYCKOB 3aHATHH, aKTUBHO 3aHMMACTCS B TEUYEHHE CEMECTpa, MMEET
MIOJIOKUTEIbHBIC OICHKM 3HAHUM MO pe3yiabTaTaM TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH, TO €My CTaBUTCS
OTMETKA «3a4TCHO» 03 TOMOIHUTENHHON MPOBEPKH 3HAHUI.

e [lo pe3ynpTaTaM OTBETOB BBICTABIIACTCS OIIEHKA COIVIACHO YCTAHOBJIEHHOM IIKAJIbI OICHUBAHUS.

e JInd NOATOTOBKM K 3a4eTy PEKOMEHJIYeTCS MCIOIh30BAaTh JIGKIMOHHBIH M IMPAaKTHYECKHH MaTepHaa Io
JUCLUIUINHE, TUTEPaTypHbIE HCTOYHUKH.

IIpouenypa oueHuBaHUS 3HAHWI, YMEHUH U HABBIKOB IIpU IPOBEACHUU 3K3aMEHA IPOBOJIUTCS IIyTEM PELLIEHUs
MPAKTUYECKHUX 3aJaHHH.

OOyyaromemMycs BBIIAETCS SK3aMEHAIIMOHHBIN OMIIET, COIEPKAIINI TPAKTHUECKHE 3a/laHHsI.

Ha nmoarorosky oOyuaroniemycs BelAeNseTCs onpeaeneHHoe Bpems (90 Mun)

ITo pe3ynbpraTaM OTBETOB BBICTABISIETCS OLIEHKA COTJIACHO YCTaHOBJICHHOM IIKaJIbl OLICHUBAHUSI.

Jnst IOATOTOBKM K 9K3aMEHY PEKOMEH/IYeTCsl MCIIOIb30BaTh JICKIMOHHBI M NPaKTHYECKHUH Marephai Io
JVCUUTUIMHE, JINTEPATYPHBIE HICTOYHUKH, a TaK)Ke JIEKTPOHHBIE PECYPCHI.

TecTbl HA MPOBEPKY OCTATOYHDBIX 3HAHUM oﬁyqammnxcn

OIIK-6
Teno mamaet ¢ BHICOTHI Ha 3emMitt0. Kak mpu 3TOM U3MEHSETCS €ro MOTeHIaIbHAs YHEPTHSI
{~ He U3MEeHnTC
~ YBEIIMIHUTCS
= yMEHBIINTCS }

CkopocThb Tena, KOTopast ABWXKETCS 10 KPYyT'y HalpaBieHa
{= no kacaresbsHOI

~ K LIEHTPY
~ BIOJb pajuyca}

B kakux enquHUIAX U3MEHSETCS MeXaHuueckas padbora
{= xoymsax
~ Barrax
~ Herotonax}



Kakast u3 BeTM4uMH XapakTepu3yeT ObICTPOTY BBIITOJHEHUS PaOOTHI
{~ yckopenme

~ cuia

= MOIITHOCTH }

W3oTepMuueckuii mporecc 3To 3aK0H
{~ I'eii-JIroccaka

~ [apns

= boiinga-Mapuorra}

Kak Ha3bIBaeTCs Iepexo/] BEIECTBA U3 TBEPIOTO COCTOSHHUSI B KHIKOC
{= nnaBnenue

~ KHIIEHUE

~ KOHJICHCAITHU }

Touka pocsl 310

{~ Bpemsl BBITIAICHUS POCHI

~ Temneparypa 0°C

= TemIieparypa npu KOTOPOH Mapbl CTAHOBSTCS HACBIIICHHBIE }

Kak HazpiBaeTcst mprOOp ISl ONpeieNieHNs SJEKTPUIECKUX 3apsi/IoB
{~ Ammepmertp

= DJIEKTPOCKOI

~ TameBaHOMETp }

Kaxk Ha3bIBaeTCs MOBEPXHOCTH C OAWHAKOBBIM MOTCHIAAIOM
{~ BuxpeBas

= DKBHUIIOTEHLINATIbHAS

~ 3aMKHYyTasl }

B xakux equHUIIaX U3MEPSIOT CONPOTUBIICHNE TPOBOIHUKA
{= Omax

~ AMnepax

~ Barrax}

Kak BkiroyaeTcs B iellb aMIiepMeTp
{= mocnenoBaresbHO

~ mapajuieJbHO

~ CMEIIaHo }

Kak n3MeHnuTcs cuiia B3anMOACHCTBHS MEXTy 3apsiIaMH, €CJIM PACCTOSTHUSA MEXIY HUMU YBEITHUUTCS
{~ ocTanercs 6e3 U3BMEHEHUI

~ YBEJIMYUTCS

= YMEHBIIINTCS }

Kakoit OykBoi 0003Ha9aeTCsi CONPOTHUBIICHUE
{~U

~y

=R}

Yemy paBHa pa3HOCTb TOTECHIMAJIOB
{~ oHeprum

~ pabote

= HaNIPSKCHHUIO }

OT 4ero 3aBHCHUT COMPOTHBIICHUE ITPOBOAHUKA
{= oT =B

~ OT HaNpPsDKCHHS

~ OT CHJIBI TOKa}

Kakoii npu0op mmporryckaeT 3J1. TOK TOJIBKO B OJJHOM HallpaBJICHUH



{~ pe3ucrop
~ KOHJICHCATOP
= nmuon}

Kakyto ¢pusndeckyro BenuanHy 0003Ha49a0T OykBoit @
{= MarHuTHBIIA TOTOK

~ MarHUTHYIO HHIYKIHIO

~ MOTEHIIUA }

B kakux equHHUIAX U3MEPSETCS MATHUTHBIN MMOTOK
{~ Tecna

= Bebep

~ Kymnon}

B kakux eqUHUIAX U3MEPSETCS] MAaTHUTHASI MHTYKIUS
{= Tecna

~ Amnep

~ BoubT}

B xakux equHUIaX U3MEPsIETCsl MHIYKTUBHOCTD MMPOBOHUKA
{~ BoabT

=T'enpu

~ Kymnon}

[epexon BeriecTBa U3 OHOH TEPMOIMHAMHYECKOI (a3bl B APYTYIO MIPH H3MCHCHUH BHEIIHUX yCIOBUH
{= azoBsIii mepexon

~ pU3HYeCKHU Iepexon

~ XUMHYECKHHU Nepexon }

B ocHOBe 31eKTpOoCTaTUKH JIEKUT 3aKOH
{= Kynona

~ @epma

~ Herotona}

Marepuan, HENPOBOJAIIMM FNEKTPUIECKUH TOK
{= numexTpux

~ TIPOBOJHUK

~ TTOJTyPOBO/IHHUK |

IIpormece pacmaga 3MEKTPOIUTa HAa HOHBI TIPH PACTBOPEHHUH €T0 B BOZC
{~Tox

~siBjeHne 3eebeka

= 3JIEKTPOJIUTHYECKAS TUCCOIHAIINS }

SIBrieHNe NIeKTPOMArHUTHOM HHAYKITUH

{~ 3T0 mosiBIEHNE TOKA B KOHTYPE, €CIIM HE MEHSETCS MATHUTHBINA OTOK Yepe3 ATOT KOHTYP
= 9TO NOSBICHUE TOKA B KOHTYPE, €CIIM MEHSAETCA MAarHUTHBIM MOTOK Yepe3 ITOT KOHTYP

~ MIPOXO’K/ICHHUE TOKA MO KOHTYPY }

Jly4 mamarontuii, HOpMaib K OTpakaloield TOBEPXHOCTH U JIyd OTPa)KCHHBIN JIeXKaT B OJHOH IJIOCKOCTH,
MPUIEM YTl MEXITy JTy9aMU M HOPMAIIBIO paBHBI MEXIy COOOH

{ ~3akoH 0Opa3oBaHMsI cBETa

~3aKOH IpeoOpa3oBaHus CBETA

= 3aKOH OTpPaXKEHUs CBETa}

SIBrieHMEe HIIEKTPOMArHUTHON WHAYKITUI

{~3T0 mosiBNEHME TOKA B KOHTYpE, €CIIM HE MEHSETCS MAarHUTHBIM IOTOK Yepe3 ATOT KOHTYP
= 9TO NOSBJIEHUE TOKA B KOHTYPE, €CIIM MEHSETCS MATHUTHBIA IIOTOK 4€pe3 ITOT KOHTYP

~ MPOXO’K/ICHHUE TOKA MO KOHTYPY }

OrubaHue BOJHAMHU NPETSATCTBUH, BCTPEYAIOINXCS HA UX ITyTH €CTh
{ ~uHTepdepennms



= mudpaxius
~TIOJISIpH3AITHS |

[Tornomienne cBeTa B BEIIECTBE OMHUCHIBACTCS 3aKOHOM
{~HsroToHa

= byrepa

~Oma}

Cger npecTaBiseT co00i MOTOK YaCTHI]
{~atomoB

~MOJIEKYT

= ¢oToHOB}

®DoTo3¢hexToM Ha3bIBaCTCA

{= mcnyckaHue IEKTPOHOB BEIIECTBOM IT0J] JESHCTBHEM CBETa
~ UCITyCKaHWe JIEKTPOHOB BEIECTBOM O3 IeUCTBUS CBETa

~ 3aXBaT JIEKTPOHOB BEILECTBOM IO/ ICHCTBUEM CBETa }

I/I3Hy‘I€HI/Ie, MpeACTaBIIAIOIICC c000¥i U30BITOK HaJl TCIIJIOBBIM M3JIYUCHHUCM TEJIa IIPpU JTaHHOM TeMIICPpATypE U
UMCIOUICE MIIMTEIbHOCTD, 3HAYUTCIIbHO MPEBLIIIAIOIYIO ITEPUOJ] CBETOBLIX BOJIH.

{~doroaddexr

= JIIOMUHECLEHIUS
~ Ipyroe}

U3 HyKJIOHOB: TPOTOHOB U HEHTPOHOB COCTOUT
{~ Bech aTOM

~MOJIEKYJIa

= spo aToMma}

O611ee YKCI0 HYKJIOHOB B S7[pe HAa3BIBAIOT
{~ xomuecTBOM

= MAacCCOBBIM YUCJIOM

~ Maccoii }

CkaisipHasi BeJIMYMHA YUCIICHHO paBHAs 3apsly, MPOTEKAIONIEMY B €MHUILY BPEMEHH Yepe3 CEYCHUE
npoBogHuKa. O003HauaeTcs OykBoif |

{~ HanpspKkeHue ToKa

= cuJia TOKa

~ CONPOTHBIICHUE TOKA }

Kak BitosiqaeTcs B 1ie1b BOJIBTMETP
{= mapannenbHO
~TI0CIIeI0BATEIBHO

~CMEIIaHo }

3aKOH B3aMOJICHCTBHS MOCTOSIHHBIX TOKOB
{= Ammepa

~ bopa

~ Jlanmaca}

[IpaBuito amst onpesieNieHns! HalpaBiIeHUS! HHAYKIIMOHHOTO TOKa

{~ bopa

~ Amnepa
= Jlenma}

ToK, KOTOPBIH MEPHOTUIECKN H3MEHSIETCS 110 BETMYHHE U HAIIPABIICHUIO
{= mepemeHHBIN

~ HE MOCTOSHHBIN

~ TIEPHOANIECKUH

Ou3nuecKuil 3aK0H, ONpeAEISIIOIUN CBA3b MEXKy HaNpsSHKEHUEM, CUIION TOKAa U CONPOTHUBICHUEM
MPOBOJHMKA B DJIEKTPUUECKOH LIeNU

{~Awmmnepa.

=0OmMma



~ @apanes}



IIpunoxenue 2

®OHJI OHEHOYHbBIX CPEJCTB
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1. Onucanue Ha3HAYeHUS U COCTABAa (JOHA OLCHOYHBIX CPEACTB

Hacrostmuii poun oneHouHbIx cpencts (POC) BXOAUT B cocTaB paboueii MporpaMMbl TUCIUTUIHHBL «DU3UKa» U
npeAHa3Ha4YeH ISl OLEHKH [IaHUPYEMBbIX PE3yJIbTaTOB 00y4eHUs - 3HAHHH, yMEHUH, HABBIKOB B IIPOLIECCE U3YUCHUS TAaHHOM

JUCIUTIITHHBI.

2. [TepeyeHb KOMIIeTeHIU, POPMUPYEMBIX MPU U3YYEeHUH TUCIHUTTHHBI
OomenpogeccuoHaJIbHbIE KOMIIETCHIUM:
- Ccmoco0OeH UCTOJIL30BaTh B MPOECCHOHATBHOM IEATEILHOCTH OCHOBHBIC 3aKOHBI (PH3HUKH, XMMUU, HAYK 0 3eMJIe U

OuoJI0rHH,

OPUMCHSATDH

METOAbI MATCMAaTHYCCKOI'O

aHalInu3a H

MOACJINPOBaHUA,

TCOPECTUYCCKUX U

9KCIIEPUMEHTAIBHBIX HCCIEOBAaHUH, NMPHOOpETaTh HOBBIE MaTeMaTH4eCKHEe WM ECTeCTBEHHOHAYYHbIE 3HaHUS,
UCIIONBb3Ysl COBpEMEHHbIe 00pa3zoBaTenbHble 1 nHpopMmannonHsie TexHosnorun (OITK-6).

3. BaHK O1IeHOYHBIX CpPeICTB
J1ist OLICHKHM 3HAHHI, YMEHHIA, HABBIKOB U OMbBITA JACATSIBHOCTH, XapaKTePU3YIOIIUX 3Tarbl (JOPMHUPOBAHMUS KOMIIETCHIHI B
MpOIIEcCce OCBOCHHUS TUCIUILTUHBI « DU3UKa» UCTIONIB3YIOTCS CIEAYIONUE OLIEHOUHbBIE CPEACTRA:

Kon u | Kog u HaUMEHOBAaHHE uHaukatopa | Kputepun HaumenoBanue HanmenoBanue
HaNMEHOBAHUE | NOCTHXKEHHS (OPMUPYEMON KOMIETCHIINH OLICHUBAHUS KOHTPOJIMPYEMBIX | OLEHOYHOTO
(hopMHIpyeMBIX pa3menoB  W/WIK | CpercTBa
KOMIIETEHIIUHA TEM B | TeKylel
COOTBETCTBHHM  C | aTTeCTaluH
CoJIepIKaHuEM
PITJ]
3HaeT: OCHOBHBIE KOHIEHIUH U .
OIIK-6. OIIK-6.1 - [lonxora 3nanuit | Pasmen 1,2,3,4 PasnoypoBHeBEIE
METObI, COBPEMCHHBIC
crnoco0eH TEOPETUIECKOT O 3aJa4yM U 3aJaHus
HampaBJICHUA MaTcMaTuKu,
HCIIONb30BaTh B KOHTPOJIUPYEMOT
(GU3MKH, XUMHUH U HayK O 3emie,
npodeccroHanb 0 MaTepuaia
Hoi aKTyaJIbHbIE po0IeMBbl
OMOTOTUIECKUX HayK u|- Jloru4HOCTB,
JIESITEIIEHOCTH
TIEPCTIEKTHBBI 000CHOBaHHOCTb,
OCHOBHBIE
MEKANCIMIUTTHAPHBIX YETKOCTh OTBETA
3aKOHBI .
HCCIIEJOBaHNI Ha BOTIPOCHI
¢u3nKwy,
XHMUH, HayK O - IIpaBuisHOCTB
3emie U pemeHus
Ouonoruuy, MIPAKTUYECKOTO
MIPUMEHSThH 3agaHus
METOAbI
matemaruuecko | OIIK-6.2 | YMmeer: wucnons30BaTh HAaBBIKU
ro aHamM3a u 71a00paTOpHON PabOThl U METOJIBI
MOJIENHUPOBAHU XUMHH, (usukwy,
q, MaTeMaTHIecKOro
TEOPETHYECKHX MOJIETTMPOBAHHMS "
" MaTeMaTHYeCKOH CTaTUCTUKH B
SKCTIEpUMEHTAI npodeccHoHAIBEHOM
BHBIX JeATeTbHOCTH
HUCCIIeJOBAHMUM,
nmpuobperaTh
HOBBIC
MAaTEMaTUYCCKHU
e "
€CTEeCTBEHHOHA
y4YHBIE 3HaHUS,
UCTIONB3YS
COBpEMEHHBIE
00pa3oBaTelbH
bIC n
nHPOPMAINOHH
bIC TCXHOJIOTHHU
Pa3zHoypoBHeBbBIE 32/1a4H U 332 JaHHS
JJ151 IPOBEJIEHUs] TEKYIEro KOHTPOJIsI 3HAHUii
o aucHuInInHe «Pu3uKa»
Texkymuii KoHTpons B ¢GopMe NPAKTUYECKUX 3aJaHUH IpeJHa3HauYeH OINpENENICHUs YPOBHS OLIEHKH

C(I)OpMI/IpOBaHHOCTI/I HWHAWKATOPOB JOCTUIKCHUS KOMHCTCHL{I/Iﬁ 1 OIIbITa ACATCIBHOCTH B MPOUECCC U3YUCHUA JUCIUIIIINHBI.
PeSyJ’ILTaTH TCKYIIETr0 KOHTPOJISI OUEHUBAKOTCA IMOCPECACTBOM HHTCFpaﬂLHOﬁ (HCHOCTHOﬁ) HByXypOBHCBOﬁ IIKaJbI:




MIxaja oneHNBaHUSA IToxa3aTe i onleHUBAHUSA

Huskuit ypoBeHb 3HaHUIN NPAKTHUECKOTO KOHTPOIUPYEMOr0 MaTepHuania.
3auTeHo IIponemMoHCTpHUPOBAaHO HE3HAHHE 3HAYUTENILHOM YacTH y4eOHOro Marepuaia.
Beinosnenue He 6oiiee 50% TUNOBBIX 3a/IaHUH M YIPaKHEHUH

JlocTaTouHblil ypOBEHb 3HAHUIN MPAKTHUECKOT0 KOHTPOIUPYEMOTO MaTepHania.
He 3aureno IIponemMoHCTpUpPOBaHBI 3HAHUSI OCHOBHOM YacTH yueOHOTro MaTepHana.
Beimonnenue 50 u Gosee % TUNOBBIX 3a/laHUN M YIpaKHEHUH

B pesynbrate onpeznensieTcst ypoBeHb yCBOSHHS ydeOHOTO Marepuana - «He 3aureHo» mwin «3a4TeHo» TpH
N3y4YEHUH OTACIBHBIX PA3/ENOB AUCIATUINHEL.

Tunosble NpakTHYeCKHe 3aJaHUSI
KonrpoabHnbie Bonpocsl Kk pazaeay MEXAHUKA

KOHTPOJIbHBIE BOITPOCHI (JI/P Ne 1)
. Kakoe nBmxeHue Ha3pIBaeTCs KojaeOaTebHBIM?
. Kakue xoneGanust Ha3bIBalOTCS EPHOANIECKIMU?
. Kakue xoneGanust Ha3bIBalOTCst CBOOOAHBIMU?
. Kakue xoneGanust Ha3bIBalOTCS TAPMOHUYECKHMU?
. JlaiiTe ompeneneHne aMIUIATY b, a3kl Ieproa M 9acTOTHI KOJIeOaHHH.
. 3armmmmmTe quddepeHnratbHoe ypaBHEHHE TAPMOHHYESCKIX KOJIeOaHMIA U €T0 pelIeHue.
. UTo Ha3bpIBaeTCS MaTEMaTHIECKUM MasiTHUKOM ?
. Kax Bo3HHKaeT Bo3Bpalaromas cuia, 1o KakoMy 3aKOHy OHa U3MEHseTCs?
. Ilouemy konebaHUs MasTHHKa MOXHO CYMTATh TapMOHMYECKUMH TOJNBKO IIPH MAaJbIX YIIaxX OTKJIOHEHUS
MasTHUKa?
10.BeiBeuTe opMyIty meproaa rapMOHHUYSCKUX KOJICOaHUI MaTepHAIbHON TOUKH.
11. BeiBeaute hopmyity neprosia rapMOHHYECKUX KoJIeOaHUI MaTEeMaTH4eCKOro MasiTHUKA.
12. OT KaKuX BEJIMYMH 3aBUCUT YCKOPEHHUE CUIIBI TSKECTH?
KOHTPOJIbHBIE BOITPOCHI (JI/P Ne 2)
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. Uro Ha3bIBaeTCS HAIPSKEHUEM?
. Chopmynupyiite 3akon ['yka.
. KakoB ¢msmaeckuii cmpicn momyns FOnra?
. YUro Takoe nedopmarus?
. UTo Ha3BIBaeTCS OTHOCUTEIBHBIM YAIHHCHUEM?
KOHTPOJIbHBIE BOITPOCHI (JI/P Ne 3)
. UTo Ha3BIBAIOT BpallaTeIbHBIM ABMKEHHEM TBEPIOTO Tena?
. UTo Ha3BIBAIOT YITIOBOM CKOPOCTHIO BPAIATEILHOTO IBHKECHUA?
. UTo Ha3bIBAIOT YIJIOBBIM YCKOPEHHEM?
. UTo Ha3BIBalOT MOMEHTOM CHJIBI?
JIro6as v cua BBI3BIBAET BpallaTeabHOE JBUKEHHE?
. KakoB ¢usuueckuii cMbIC] MOMEHTA HHEPIIUU?
. UeMy paBeH MOMEHT MHEPIIMH MaTepPHaIbHON TOUKH?
. UeMy paBeH MOMEHT MHEPLMHU Tena?
. OT 4ero 3aBHCUT MOMEHT WHEPLUH Tea?
10. 3anuumTe OCHOBHOM 3aKOH AMHAMUKH BPAIaTeIbHOTO JIBUKEHHUSL.
11. Chopmymupyiite Teopemy LlteiiHepa.
KOHTPOJIbHBIE BOITPOCEHI (JI/P Ne 5)
1. laiire onpeneneHrne MOMEHTa HHEPIIMH MAaTepHAIBHOW TOUKA M MOMEHTa HHEPIIMHU TBEPAOTO Tela.
2. CKOJBKO 3HaUY€HHH MOMEHTA HHEPIIUH MOXKET UMETh JaHHOE TeNo?
3. KakoBa posib MOMEHTa UHEPIIMU BO BpalIaTeIbHOM JBUKCHUN?
4 3amummre GopMyiy KHHETHYECKON SHEPTUH Tella, BPAIAIOIIErocs BOKPYT HEMOIBIIKHOM OCH.
5.3anumuTe 3aKOH COXPaHEHUS MEXaHUYECKOM SHEPTHH Tella, CKOJIB3SIIETro ¢ HaKIOHHOM MIIOCKOCTH BBICOTOM h.
6. 3anuImTe 3aKOH COXpAaHEHUS MEXaHUYECKOM SHEPTHH TeJla, CKaThIBAIOIIETOCS C HAKJIIOHHOM IJIOCKOCTH BBICOTON
h. BeiBeinte hopmMyity pacuera cCKOpPOCTH Tena Vreop.
7. Ilo Kako#l TpaeKTOpUH IBMXKETCS TeNO, OPOIIEHHOE TOPH30HTAIBHO CO CKOPOCThIO V? 3amminuTe 3aKOHBI
n3MeHeHus :x(t) u y(t).
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KOHTPOJIBHBIE BOITPOCEHI (JI/P Ne 8)
. Maiite onpeeneHne rapMOHUIECKOTO KOJICOaHMS.
. Uro Ha3bIBaeTCs BOJHOMN?
. HazoBuTe BUIBI BOJTH.
. JlaiiTe onpeneneHus JJIMHBI BOJTHBL.
. 3anumuTe ypaBHEHHE BOITHBI.
. Uro Takoe 3ByK?
. Uro Ha3wIBatOT HHTEpDepeHueit BoiH?
. ChopmynupyiiTe ycIoBHsS MaKCHMyMa 1 MUHUMYyMa HHTEPEPEHIINH.
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KOHTPOJIBHBIE BOITPOCEI (JI/P Ne 9)
1. ChopMynupyiTe U 3aNUIIUTE 3aKOH COXpaHEHUS UMITYJIbCa.
2. HazoBuTe BUIBI MEXaHUYECKOUN dHEPTHH.
3.ChopMynupyiTe U 3aNUIINTE 3aKOH COXpaHEHUS MEXaHUIECKOW YHEPTHH.
4. Kaxkoii yaap Ha3pIBaeTCs aOCOIIOTHO HEYNPYTUM yrapoM?
5. Ilpu Kakux B3aUMOJEHUCTBUSAX MOKHO IIPUMEHUTHh B MEXAHUKE COBMECTHO 3aKOHBI COXPAaHEHMsI MEXaHUYECKOM
SHEPTUU ¥ UMIyJbca?

Kontpoasnsie Bonpocs! k pazgeny MOJIEKYJISAIPHAS ®U3UKA

KOHTPOJIbHBIE BOITPOCHI (JI/P Ne 11)
1. Chopmynupyiite 3aKoH ApxuMesa.
2. BerepcTBue yero BO3HUKAIOT CHITBI BHYTpeHHeTo TpeHusA? Kak onn HampaBieHbl? UTo Takoe rpaiueHT CKOPOCTH?
3. SIBusieTcs T CHiIa COTIPOTHUBIICHUS CPEBI CHIION BHYTpeHHETO TpeHusA? OOOCHYHWTE OTBET.
4. Hanmmmre dpopmyiny Ctokca. OOBSICHUTE 3HAUCHHE BEIMIHH, BOMICAIINX B (POPMYITY.
5. Kakne cuipl AEHCTBYIOT Ha MIApUK, MAJAaroMINi B KUAKOCTH? Hammmmre ypaBHeHHWE AWHAMHKH IIapUKa B
KHUIKOCTH.
6. Ha kakoM yJacTKe TpacKTOpHH M3 AAI0IIET0 MapuKa pe3yIbTupytommas cuia papaa 0?7 Kakos xapakTep IBIKCHHSA
IIapuKa Ha 3TOM y4dacTke?
7. Uro Takoe BA3kocTh? B kakux enuHuIax uaMepsiercs: KoaQpuiueHT Ba3kocTu? BeiBecTH pasMepHOCTb.
KOHTPOJIbHBIE BOITPOCEHI (JI/P Ne 13)
1. Chopmynupyiite nepBbIi 3aKOH TEPMOJUHAMHUKH.
2. Yto Takoe BHYTPEHHSS SHEPTrHs?
3. Kakoif mporecc Ha3pIBaeTcsd H30TEPMUYECKHUM, 3alMIINTE 3aKOH H30TEPMHYECKOro mporecca. [Ipumenute
TIEPBBIH 3aKOH TEPMOANHAMUKH K H30TEPMHUYECKOMY ITPOIIECCY.
4. B xakoit MOMEHT pabOTHI UIET H30TEPMHUUECKUIT TTporecc?
5. Kaxotii mporiecc Ha3pIBaeTCs n300aprueckiM? 3aluIInTe 3aK0H H300apryecKoro mporuecca. [[puMennTe nepBoIi
3aKOH TEPMOJMHAMUKH K H300apHIECKOMY IpoLeccy.
6. Kakoli nporiecc Ha3pIBaeTCs M30XOpUUECKUM? 3aluIINTe 3aKOH U30X0puuecKkoro npouecca. [IpuMennTe nepselii
3aKOH TEPMOJMHAMUKH K H30XOpHUIECKOMY TIporieccy. B kakoil MOMEHT paboThl HAET H30XOpHUECKU Mporecc?
7. Kakoii mporiecc Ha3bIBaeTcsa aauadbaTHeIM? 3anHIINTe 3aK0H aauadaTHoro npouecca. [IpuMenuTe nepsslit 3aK0H
TEepMOJMHAMUKH. B Kakoli MOMEHT paboThl HAET aguadaTHYecKuil mpouecc?
8. UTo Takoe yaenabHas U MOJIAPHAS TeII0EMKOCTU?
9. Kakue TennoéMKOCTH pa3InyatoT y ra30B, B 3aBUCUMOCTH OT BUOB IIPOIIECCOB, KaKasi U3 HUX OOJbIIe U HoYeMy?
10. 3anummmre ypaBHeHne Maifepa.
11. KakoB ¢u3ndeckuii CMBICT YHHBEPCATFHON Ta30BON ITOCTOSHHOH?
12.YT0 Takoe 4Kcio cTeneneii cBoooabI?
13. Kakoe uucio cremneHel cBOOOABI y OJHOATOMHOT'0, IBYXaTOMHOTO HIMHOTOATOMHOT'O I'a30B?
14. Yro takoe koapdunueHT agnadatsr (kodpdurment [lyaccona). B kakux npepenax oH MeHseTCA?
15. Yro mpoucxomuT ¢ BHYTpPEHHEH fHepruedl mpu aguabaTHOM mporecce? UTO NPOUCXOAWUT TPH ITOM C
TeMIepatrypon?
KOHTPOJIbHBIE BOITPOBI (JI/P Ne 15)
1. Yto Taxoe paguyc MOJIEKYJISIPHOTO IEHCTBUSA U chepa MOJIEKYISIPHOTO ASHCTBHUA?
2. YeM OTIIMYAIOTCS] MOJICKYJIBI IOBEPXHOCTHOTO CJIOSI OT BHYTPEHHUX MOJIEKYT?
3. KakoBb! IpUYHUHBI BOSHUKHOBEHHSI TOBEPXHOCTHOT'O HATSKECHUSA?
4. Yto Takoe BHYTPEHHEE JIaBJICHUE B )KUIKOCTH?
5. JlafiTe onpenenenue ko3punreHTa MOBEpXHOCTHOIO HATSXKEHHUS (2 BapHaHTa).
6. Uto Takoe cBOOO/HASI SHEPTUS TOBEPXHOCTHOTO CIOS?
7. Kakyro ¢popMy IpHHUMAET KaIllsl *KUAKOCTH B OTCYTCTBHM BHEINHHUX cui? Jlaiite 0ObsSICHEHHE C TOUKH 3PEHUS
JUHAMHKH ¥ Y9HEPTHH.
8. [ToueMy B pa3HBIX )KUAKOCTAX KOI(PGHHUINCHT TOBEPXHOCTHOTO HATSHKEHHS Pa3HBII?
9. Uto mpoucxo T ¢ ko3 (HUIMEHTOM TOBEPXHOCTHOTO HATSHKEHHS C MTOBBIIIEHUEM TEMIIEPATyPhl XKHIKOCTH?
KOHTPOJIbHBIE BOITPOCHI (JI/P Ne 17)
1. Yro nazwiBaercs nuddy3ueit?
2. Yto xapaxkTepu3yeT rpaJleHT MIOTHOCTH?
3. Oryero 3aBucuT kodpdumuent guddpy3un?
4. Uto Ha3bIBaeTCsA CpeIHEN JIIMHOM CBOOOAHOTO Mpodera MoieKy?
5. Kaxk ompenensiercs cpequsist apudMeTHIecKasi CKOPOCTh TETIOBOTO IBMYKEHUS MOJIEKYJI?
KOHTPOJIbHBIE BOITPOCEHI (JI/P Ne 18)
1. Kakoii ra3 Ha3pIBaeTCs HACATbHEIM?
2. B ypaBuenun MenneneeBa - Knaneiipona o0bsicHUTE PU3NYECKH CMBICI BEJIHYHH: MOJIb, R.
3. aiiTe onpeneneHue eJUHULbI KOJIMYECTBA BELIECTBA —MOJIb.
4. Naiite monstus oobeMa V, naBnenus P, remneparypsl T uaeanpHOTO rasa.

KounTtpoabHubie Bonpochl k pazaeay JJEKTPUHUYECUBO U MATHETHU3M



1
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KOHTPOJIBHBIE BOITPOCEHI (JI/P Ne 22)
. Kak ycranaBnuBaercs cTpenka B MAarHUTHOM ToJe?
. IlogeMy c TOMOIIIBIO TAHTE€HC-TAIEBAHOMETPA ONPEAEIICTCS UMb TOPH30HTABHAS COCTABIIAIONIAst MATHUTHOTO

moJjist 3emitn?

3
4
5
6.
7
8
9
1

1

. OOBSCHUTH Ha PHMeEPE TAHTCHC-TaIbBAHOMETPa IPABUIIO CIIOKSHHUS HANIPSHKEHHOCTEI MarHUTHBIX TTOJICH.
. Cthopmymmpyiite 3akoH brno-Casapa-Jlammaca.
. Kak onpenenuTs HarpaBiieHHe BEKTOpa HAPSHKEHHOCTH?
Yem 00yCIIOBICHO BOSHUKHOBEHHE MarHUTHBIX MOJIEH?
. Uemy paBHa HaNpsHKEHHOCTH B [IEHTPE KPYroBOIO ToKa?
. [louemy cnenyeT OpHeHTHPOBATH KaTyIIKy B INIOCKOCTH MarHUTHOTO MepuiraHa?
. MOXHO JI1 HCTIOJIB30BATh TAHTEHC-TAILBAHOMETP /U1 U3MepeHuiBeInInHbI Toka? Kak?
0. KakoB ¢muueckuii cMpIct noctossHHONH C?
KOHTPOJIbHBIE BOITPOCHI (JI/P Ne 23)
. YTo Takoe 3IEeKTPUIECKOe MOJIe, HAIIPSHXKEHHOCTD M0, IOTEHINA M Pa3HOCTh MOTEHIINAIOB, KAKOB (PU3HMYECKUH

CMBICIT TM3IEKTPUIECKOH MPOHUIIAEMOCTH CPEIbl, Y€MYy paBHA paboTa MepeMEIIeHH 3apsia B 3JIEKTPUIECKOM 1ojie?

2
3
5
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1
2
BEIUYHH.

3

. Hatb onpenenenrue EMKOCTH U €AUHULIBI €€ U3MEPEHUS.
. OOBSACHHUTH YCTPOMCTBO M Ha3HaUeHHE KOHAeHcaTOopa. OT KaKuxX (PaKTOPOB 3aBUCUT EMKOCTh KOHIEHCATOPA.
. Kak BBIYMCIUTE EMKOCTB NPH NAapaJuIEIHOM U ITOCJIE0BATEIBHOM COSTUHEHUN?
KOHTPOJIbHBIE BOITPOCEHI (JI/P Ne 25)
. Yro HazpiBaeTcst paboTON M MOTEHIMAJIOM BbIX0Aa?
. O0BsacHUTE dpPekT 3eeoeka u [TenbThe.
. IIpakTnyeckoe NpUMEHEHUE TEPMOI3JIEKTPOHHBIX SBJICHU.
KOHTPOJIbHBIE BOITPOCHI (JI/P Ne 28)
. Chopmynmposats 3akorbl OMa, [[xoyms - Jlenma, npasmita Kupxroda.
UTto Takoe 3JEKTPOIBIDKYIIAs CHiA, TOK, Pa3HOCTh HOTEHIMAIOB, HampspkeHne? EAnHWIBI M3MEpEeHUs S3THX

. 3ammcaTh (I)OpMyJ'ILI pacydeTa COIIPOTUBJICHHS LCNU IPHU MapajUICJIbHOM M IOCJICAOBATCIIBHOM COCANMHCHUU

PE3UCTOPOB
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2
3

4

KOHTPOJIBHBIE BOITPOCEI (JI/P Ne 29)
. ChopmynupoBath 3ak0oH AMIiepa.
. ChopmynupoBaTh mpaBuiIo JICBOU PYKH.
. JaTb onpenenenre MHAYKIIMA MarHUTHOTO TIOJISI.
. OOBSACHUTH 3aBUCUIMOCTh UHAYKIIUH OT HAMPSHDKEHHOCTH MarHUTHOTO TOJISI.
KOHTPOJIBHBIE BOITPOCEHI (JI/P Ne 30)
. JlaTe ompenencHre HAMPSHKEHHOCTH JIEKTPOCTATHIESCKOTO TIOJIS, SIMHHIIBI HAMTPSHKEHHOCTH.
. Uto Ha3bIBaeTCs CUIIOBOM JIMHUEH MOJISI, KAKUE CBOWCTBA UM IPUIUCHIBAKOTCS?
. JlaTe ompeneneHre MOTSHIAANA TIOJIS, SAUHUIIBI IIOTCHITHAIA.
. Uto Ha3pIBaeTCS SKBUIMOTEHIIHATBHON IMOBEPXHOCTHIO, KaK PacHOIararoTCs CHIIOBBIC JIMHHH MO OTHOUICHHIO K

3KBI/IHOT€HI.[PI&J'ILHOI>1 HOBCpXHOCTI/I?

5

6.
. Kaxoe miore Ha3pIBaeTCs OTHOPOTHBIM?

7
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. Kaxast cBsi3p MeXy HaNpsHDKEHHOCTBIO TTOJISL X TIOTEHIIHAIOM?
B uemM 3akirouaeTcs siBJIeHHE 3IeKTPOCTaTHUECKOM HHAYKIMU?

KonTpoabsHbie Bonpocs! k pazgeny OIITUKA

KOHTPOJIbHBIE BOITPOCHI (JI/P Ne 41)

. B uém cocrourt sBnenne naTepdepeHun ceera?

. Kakue mcTo9HnKM HOCAT Ha3BaHNWE KOT€PEHTHBIX?

. Uto co0oii mpezcrapisieT HHTEpHEPEHIOHHAS KapTHHA?

. Kak Bo3uukarot xonsna Herorona?

. B xakoii Touke pucynka 1 uaTepdepupyror xyan’?

. B xaxoii Touke U BcIeICTBUE KAKUX IPUYUH IPOUCXOIUT MOTEPS MOTYBOIHBI?

. KakoBa pasHocts xo1a uaTepdepupyrommx B 1. P mydeit?

. UeM 0OBSICHSETCS, UTO MPHU OCBEUIEHUH OETBIM CBETOM KaXKJI0€ KOJBIIO MPEJICTaBISIET COO0H criekTp?
KOHTPOJIBHBIE BOITPOCEHI (JI/P Ne 43)

. ChopmynupyiTe 3aKOHBI OCBEIIEHHOCTH.

. 3anumuTe eTUHALEI HOTOMETPHYECKUX BEINIHH.
KOHTPOJIbHBIE BOITPOCEHI (JI/P Ne 44)

. Chopmynupyiite nocrynarst bopa.

. Uro Takoe aucnepcus ceera’?

. [lepeuncanre BUaBI CHEKTPOB U CIIOCOOBI MX MTOTYYEHHS.

. [Touemy crieKkTp KaXk70ro 371€MEHTa UMEET CBOU XapaKTEePHbIE TUHUU?

. Uemy paBHa 3Heprusi KBaHTOB cBeTa B cepuu Jlaiimana, banemepa, Ilamena, ucxons u3 pucyska 1?

. Kakne nBa mpuHImma nexaT B OCHOBE paclpesiesieHHs 3JEKTPOHOB B aTOME 110 3HAYEHMSAM KBAHTOBBIX YHCEIN?



Ccopmynupyiite ux.
KOHTPOJIbHBIE BOITPOCEHI (JI/P Ne 45)
1. ChopmynupyiTe 1 MOSICHUTE OCHOBHBIE 3aKOHBI TEOMETPHIECKON OTITHKH.
2. B uém 3akmodaercs (U3HUECKHUN CMBICT aOCONIIOTHOTO TIOKa3aTels TpenoMieHus cpensi? YUTo Takoe
OTHOCHTEJIBHBIH MOKa3aTelb MPEITOMICHHS?
3. Kakue nBa ycIioBUst HEOOXOAMMBI JIJISl TIOJTHOTO OTPaKCHHSI?
4. B uém 3akimovaeTcs MPUHIUT PaboThl CBETOBOIOB?
5. [laiiTe onpezeneHue NpeIeIbHOTO YIia IOJIHOTO BHYTPEHHETO OTPasKeHHUSI.
6. KakoBa 3aBUCHMOCTb [TOKa3aTelsl MPEIOMIICHUS OT KOHLEHTPALHN?
KOHTPOJIbHBIE BOITPOCHI (JI/P Ne 47)
. B uem cocrout siBnenue nudpaxiuu ceera?
. KaxoBel nononnenus ®penens k npunnuny ['roiirenca?
. Uro Takoe audpaknuorHas pemerka? YTo Ha3BIBAIOT IEPHOIOM PEIIETKH?
. ChopmynupyiiTe yCIIOBHE TTITABHBIX MAKCUMYMOB TU(PPAKINOHHON PEIICTKH.
. Kakas xaptmHa HaOmromaeTcss Ha SKpaHE NPH OCBEIIEHWH AW(PPAKIMOHHOW PEHIETKH MOHOXPOMATHYECKAM
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cBeToM?
KOHTPOJIBHBIE BOITPOCEHI (JI/P Ne 48)

1. B ué™m cocTouT sBICHME TosApu3anuy cBera? [10sCHUTE OTIHYHe ECTECTBEHHOTO CBETa OT MOJISIPU30BAHHOTO.

2. YKaxuTe CHOCOOBI MONYYCHHS MOJIPU30BAHHBIX Jydyei. ONUIINTE SBICHHE NBOWHOTO JTy4eHpPEIOMIICHUS.
Ykaxure cBOHCTBa OOBIKHOBEHHOTO ¥ HCOOBIKHOBEHHOT'O JIyUeH.

3. Iloscuute 3akoH Maroca.

4. KakuM 00pa3oM MOKHO OOHApPYKUTh, MOJSPU30BAH JIH CBET?

5. B uem 3akmrouaercs 3akoH bprocrepa?

Mertoauueckue MaTepHajbl, ONpeac/asaionue npouecaypy oucHuBaHus

Hpouez[ypa OLICHHUBAaHUA C(l)OpMI/IpOBaHHOCTI/I HHAWKATOPOB NOCTHUIKCHUA KOMITCTCHIINM U OIIBITa JACATCIBbHOCTHU B
nmponecce N3y4CHusA AUCUUIUIMHBI ITPU IPOBEACHUN TCKYIICT'O KOHTPOJIA 3HAHUHU IIPOBOAUTCH ITYTEM BbIIIOJIHCHUA SaHaHI/Iﬁ
M 3a4a4 Ha NPAKTUYCCKUX 3aHATHAX. B ClIydac OTCYTCTBUSL 06yqa}01ueroc;1 1o yBa)KHTeJ'ILHOﬁ MNpU4YrHE 3aJaHUuC EMYy
BbIAACTCS HA IOM C YCJIOBUCM IIPCACTABJICHUSA PE3YyJIbTATOB HA CICAYIOLICM 3aHATHUU.

B pe3yiibTaTe PCHICHUA PA3HOYPOBHCBBIX 3aJa4 U SaZ[aHI/Iﬁ Ipu IOMOIINM INKAJIbl OOCHUBAHHWA ONPCACIIACTCA
YPOBCHb OCBOCHUA 06y‘Ia}OH.[I/IMC$I y‘I€6HOFO Martcepuajia no pa3aciny AUCHUIIIAHbBL: «3aureHo» Wik «He 3auTeHO».



[Ipunoxenue 3

OIMMCAHHUE MATEPUAJIbHO-TEXHUYECKOH BA3bI I10 JUCLUIIIMHE

dusznka

HaumenoBanue crienuaibHBIX
TOMEILIEHNH

OCHaH_[eHHOCTI) CIICIHAJIBHBIX ITOMCII] EHUM

Y4eOHast ayquTOpus s
MIPOBEICHUS 3aHSITHIA
JIEKIIMOHHOI'O TUIIA

VYueOnast  aymuropust s
3aHSTHI CEMUHAPCKOTO THIA

Y4eOHast ayquTopus s
KYPCOBOTO TPOSKTHPOBAHHSI
(BBITIOJTHEHUSI KYPCOBBIX paloT)

b 503

JlaGopaTopust 31eKTpUYecTBa U MAarHeTU3Ma

Jocka, pabodee MeCTO ITpernoaBaTessi, KOMIUIEKT CTOJIOB U CTYJIBEB JIJIsl 00yJaronuxcs,
KOMILICKT MEPEHOCHOTO MYJIbTUMEAUHHOIO 000PYIOBAHHS C SKPAHOM.

Crmucok I10: Windows, Microsoft Office, Kaspersky Antivirus u cBo00aHO
pacrpocTpaHseMoe porpaMMHoe o0ecTieueHue.

b 536

JlaGopaTopus 3j1eKTpUYecTBa U MAarHETU3MAa

Jocka, pabodee MeCTO ITpernoaBaTessi, KOMIUIEKT CTOJIOB U CTYJIBEB JIsl 00yJaronuxcs,

VYueOnast  aymuropust s

I'PYIIOBBIX ¥ MHIMBUIYAJIbHBIX | KOMIUICKT IIEPEHOCHOTO MYJIBTUMEIMHHOIO 000PYI0BaHHUS C SKPAHOM.
KOHCY/IbTalMii Crmucok I10: Windows, Microsoft Office, Kaspersky Antivirus u cBo00aHO
VyeGHas ayIHTOpHS a7s | PAcIpoCTpaHsIeMoe IPOrpaMMHOE o0ecIedeHue.

TEKYIIEro KOHTPOJIS u

MIPOMEKYTOYHOMN aTTeCTAIMK

YyebHas ayJIUTOPHUS mis | B 511

3aHIATHI CECMHHApPCKOIro Tuiia

Y4eOHast ayquTOpus s
KYPCOBOTO MPOSKTHPOBAHHSI
(BBITIOJTHEHUSI KYPCOBBIX padoT)

YyebHas ayJIUTOPHUS VTS
IPYIIOBBIX U MHAXBHIYATbHBIX
KOHCYJIbTaIUi

YyebHas ayJIUTOPHUS VTS
TEKYIIEro KOHTPOJIS u

HpOMe)KyTO‘IHOﬁ arrecrauuu

JlaGopaTopust MoIeKyJIAPHOIH (pu3nku

Jocka, pabodee MECTO IpernoaBaTessi, KOMIUIEKT CTOJIOB U CTYJIBEB JIsl 00yJaromuxcs,
TOPCHOHHBIE BECHI, HHAWKATOP YaCOBOI'O THIIA, HJIEKTPOIUIUTKA TEH, IITATUB ¢ HAOOpOM
OIOpPEeTOK, BaKyyMHBI HAacoc C BaKyyMMETPOM, JiaDopaTopHas YCTaHOBKa JUIs
H3MEpEeHUs] BSI3KOCTH JKUJIKOCTH, aNTEKapCKHe BEChl C COOOLIAIONIMMUCS COCYIaMH,
nabopaTopHasi yCTaHOBKAa ISl W3MEpPEHUs] XapaKTEepUCTHKU Tra3a, JiabopaTropHas
yCTaHOBKA Uil M3MepeHHs] KoddduimeHTa TEIIoBOro paciMpeHus, J1adopaTopHas
yCTaHOBKA JUIA U3MepeHus kodddunuenta auddysuu rasa.

b 512

JlaGopaTopusi onTuKH

Jocka, pabodee MeCTO IpernoaBaTessi, KOMIUIEKT CTOJIOB U CTYJIBEB JIJIsl 00yJaromuxcs,
Jlrokemerp, Muxkpockor, Vicrounuk cBeta ¢ 61okoM muranus, [lonspumerp + KioBeTH ¢
aKTUBHBIMH pacTBopamu, Pedpakrpomerp, moacraBka ¢ HaOOpoM MpoOHpPOK C
pactBopamu, jJal. ycTaHOBKa I HaOmoeHus qudpakuuy cBeTa, HICTOUHUK CBETa, J1a0.
YCTaHOBKA JJIsl M3MEPEHUS] OCBEIEHHOCTH, HA0Op Uil CIEKTPAILHOTO aHajIH3a,
KOMIUIEKT IIIAKaTOB 110 OITHKE.

b 514

JlabopaTopus 3JIeKTPUYECTBA U MATHETU3MA

Jlocka, pabouee MECTO ITpernoaBaTesi, KOMIUIEKT CTOJIOB U CTYJbEB sl 00y4Jaroxcs,
3 BonbTMETpa, aMmmepMmeTrp, 3 HCTOuHMKa muraHus Mapc 15 B, 2 mymerumerpa, 2
peocraTa, 1abopaTopHasi yCTAHOBKA JJIsl U3MEPEHUs] MAarHUTHOTO MOJs, JabopaTopHas
ycraHoBka Juisi usmepenust tepmol/IC, rampBaHOMeTp, J1abopaTopHasi yCTaHOBKA IS
WU3MEpPEHUs]  DJIEKTPUYECKOro Tois, JabopaTropHass yCTaHOBKA Uil  W3MEpPEHUs
MarHuTHOTr O 1oJjs 3emuy, [Inakat «Tabauia Gpu3n4ecKux BeTHIHHY.

b 516

JlabopaTopusi MeXaHUKH

Jlocka, pabodee MeCTO IpernoaBaTessi, KOMIUIEKT CTOJIOB U CTYJIBEB JIsl 00yJaromuxcs,
ITHEeBMaTHYeCKas:  BUHTOBKA, CEKYHIOMEp, UWHIUKAaToOp  4acoBOro Tuma, 2
LITAaHTeHIUPKYJIS, BEChl TEXHWYecKUe sJekTpoHHble HB-300-M, HaGop KOHTpOJIBHO-
WU3MEpUTENBHBIN, OaUTUCTUYECKUH MAasTHUK, OOOPOTHBIH MasTHHK C T[PHU3MOU
MTOJICTABKON, MAaTEMAaTHUUCCKHI MasTHHK C JIHHCHKOH, JlabopaTopHas YCTaHOBKa IS
M3MEpPEeHUs] CKOPOCTHM 3BYKa, JlabopaTopHasi YCTaHOBKAa JUisi HAONIONEHUs 3a
CKaTBIBAHUEM TeJI, JJaOOpaTopHasl yCTaHOBKA JJIsl U3y4YEHUsI BPAIICHUs TeJl.

HOMCH_ICHI/IC JJId XpaHCHUA U

b 507

PO HIAKTUIECKOTO 2 KOHTPOJIBHO-U3MEPHUTENILHBIX HA0Opa, HOXKOBKA, WHIUKATOP YacOBOTO THIA, 3
00CITyKUBAHUS y4eOHOr0 | IMITAHTCHIIUPKYIIA, JJICKTPOILTUTKA TEH, XOJOAWIBHUK, IIKa() MeTaLTHYSCKHH.
000pyIOBaHUS
[Tomemenue s | b-202
CaMOCTOATENILHOU PabOTHI bubauoreka

YuranbHblii 3401

Pabouee  MecTo  aaMHHHCTPATOPA, KOMIIBIOTEpHAS MeOerb, KOMIIBIOTED




aZMUHKCTpaTopa, 11 mepcoHa bHBIX KOMITBIOTEPOB, 3 MPUHTEPA, BUACOYBEIHUNTEND.
Cmucok  I1O:  Windows, MicrosoftOffice, KasperskyAntivirus u  cBoOOIHO
pacrpocTpaHseMoe IPOrpaMMHOe 00ECIICUCHHE.

C BO3MOXHOCTBIO TOAKIIOUEHHsT K ceTH «VIHTepHeT™» M o0ecredeHHeM JOCTyla B
SIIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTEIBHYIO CPETy OPTaHH3AIINH.




IIpunoxenue 4

Ilepeuens
MEPUOINYECKUX U3JaHUN, pEKOMEHIYEMBI 110 TUCIIUILIMHE
Pusuka
HanmenoBanue Hanuuue nocryna
Ksant: HayuHo-nonynspHsIif Yuransusiii 3a1 6ubnmorekun @I'BOY BO Bsitckuii
¢u3nko-mMaTemMaTuueckuii xxypHan / MITHMO FATY

OdunmanpHbIe W3AaHUS, CHPaBOYHO-OMONMMOrpadudeckue M3maHUsA, NpodecCHOHANBHBIE 0a3bl NaHHBIX,
MH()OPMAMOHHO-CIIPaBOYHBIE M IIOMCKOBBIC CHCTEMBl M HHBbIC WH(OPMAIMOHHBIE PECYpChl NPEICTABICHBI B
npmwioxkeHnu 10a ocHOBHOH mpodeccrnoHansHOH 00pa30BaTeNFHON MPOTPaMMBI MO HAIPABICHHIO ITOATOTOBKH
(certmansHOCTH) 06.03.01 bronorus HanpasinenHocTs (mipodmiis) mporpammel OakanaBpuara "OxoToBenenne’ .



