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1 OEJIN U 3AJJAYH OCBOEHUSA JTUCHUITJIMHBI
1.1 Ilesqsb OCBOEHMS AUCHUIIMHBI:

Ilenpro OCBOCHUS NUCHUIUIMHBI SBISICTCS M3YYCHHE 3aKOHOMEPHOCTEH M OCHOBHBIX CBOWMCTB
JIBUKEHHUSI MAaKpO- U MUKPOMHUPA.
1.2 3agauyu ocBOeHMsI TMCHUILIHHBI (MOTYJIfA):

— IIPUMCHCHUC OCHOB (bHSI/I‘IeCKI/IX 3HAHHUHI IJI1 pEIICHUA IMPAaKTUYCCKUX 3aJad B PA3/IMYHBIX
obnacTIx HayYKH U TCXHHUKHU.

2 MECTO JUCHOUIJIMHBI B CTPYKTYPE OBPA3OBATEJBbHON TPOT'PAMMBI

VYyeOnass nucuuiuinHa «®u3nMka» BKIOYEHA B 00s3aTeNbHBIM NepedeHb AUCLMILTUH
00s13aTeNTbHONM YacTU 00pa3oBaTEbHONW MPOTpaMMBl BHE 3aBHCHMOCTH OT €€ HalpaBlIEHHOCTU
(mpoduns). Juctumnnuna peanusyercs B coorBercTBuu ¢ Tpebopanusimu OI'OC, OIT BO u VII, no
JAHHOMY HalpaBJIE€HUIO MOATOTOBKHU.

JucuunnuHa 6a3upyercs Ha CIeAYIOINUX AUCIUIUTMHAX: MaTeMaTHKa.

HucuunimHa  «@Pu3nka»  SABJISIETCSA  OCHOBOIIOJATAIOWICH 11 H3YyYEHUS  CIEAYIOLINUX
JTUCIUILIMH: KJIACCHUECKas MEXaHHUKa, YPaBHEHUS MaTEeMaTHUeCKON (DU3HUKH.

Pabouas mporpamMmma qucHUIUIMHB «DU3WKa» I WHBAJIUAOB U JIUI] C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMH ~ 37I0POBbsi  pa3pabarbIBaeTcsl HMHAUBUAYaJbHO C  Yy4eTOM  OCOOEHHOCTEMH
MCUXO(U3UYECKOTO PA3BUTHUS, WHAWBHIYATBHBIX BO3MOXXHOCTEH W COCTOSIHHS 3JI0POBbSI TaKHX
o0yJaromuxcsi, Mo UX JIMYHOMY 3asBICHUIO.

3 KOMIOETEHIIMUA OBYYAIOIIEIOCSl, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMS JUCHUILIMHBI (MOLY.JIST)

Tabmuna 1
®opmupoBanue komnereHunu OIK-1aucuuniuaamu
Komneren | Ha3panus y4eGHBIX CemecTpbl (POPMUPOBAHMSI KOMIETEHIUH
s AMCUMILINH, MOXYJIEi,
NPaKTHK, YYaCTBYIOIUX B 1 kype 2 kype 3 kype 4 kype
dhopmupoBanun cemecTp cemecTp cemecTp cemecTp
KOMIEeTEH K 1 2 3 4 5 6 7 8
BMeECTE C JaHHOM
AUCHHUIIHHOM

OIIK-1 Jluneiinas anredpa u
aHAIUTHYECKAsi TEOMETPHS
MaremaTHyeckuii aHaIU3

OnepanioHHOE UCUHCIICHHE
Teopus GbyHKIIN
KOMIIIEKCHOTO NIEPEMEHHOTO

HuddepennnansbHble
ypaBHEHUS

dusuka

Kiaccuueckas MexaHnuka

YpaBHeHUs] MaTeMaTHYECKOM
¢bu3ukn

Teopus ynpasneHus

Beimonaenue u 3amuTa
BBIITyCKHOMI
KBaIM(UKAIMOHHOHN paboThI




I[NEPEYEHDb IITAHUPYEMBIX PE3VIIbBTATOB OBYYEHUA 110 JUCHUIUIMHE, COOTHECEHHbLIX C IIJIJAHUPYEMbBIMU
PE3VJIbBTATAMU OCBOEHUA OI1

Tabnuma 2

Hepeqeﬂb IJIAHUPYEMBIX pE3yJabTaTOB Oﬁy‘leﬂl/lﬂ Mo TUCHUIIJINHE, COOTHECEHHBIX C IVIAHUPYEMBIMHU pE3yJIbTaTaMU OCBOCHUA

Koa m HauMeHOBaHM(

OueHoYHbIE CPeICTBA

Kon u naumeHnoBanue HHANKATOpa .
KOMITCTeHIHHN OCTHACHIST Ilirannpyemble pe3yJbTaThl 00y4eHHUsI 0 THCHUTIIHHE Tekymero IIpomexyTounoii
KOMIIeTeHIHH KOHTPOJIsI aTTecTanuu
OIIK-1. Cnocoben HOIIK-1.3. 3HATh:0CHOBHBIE YMeTh:BbIIEIATh Baapern:Hasbikamu | TectupoBanue B | Bonpocst JUIsL
MPUMEHSTH 3HaAHHE BruBnser (u3nueckre 3aKOHBI U | (PU3UYECKYIO ¢busnyecKoro cucreme MOODLE. | yctHOTO
(dyHIaMeHTaTbHOM €CTECTBEHHOHAY4YHYIO | sIBJIEHHS, (pU3MUECKHe | CYIIHOCTh peniaeMod | 9KCIEepHUMEHTa u | (3 tectupoBanus, B | cobecenoBaHUs:
MaTeMaTHKH U CYIITHOCTb MPOOIIeM, MOJENHM U METOJBI | 3a1auu, TPaMOTHO | pelIeHUs base Kaxjoro | Ounersl (20 6uneTon)
€CTECTBEHHO-HAYYHBIX BO3HUKAIOIIUX B XOZI€ | MCCIENOBaHMA, HCTIONb30BATh MOJIETIBHBIX 33734 tectupoBanust 100
JVCLUILIMH MIPH PEIICHUN | MPO(eCCHOHANBHON CIOCOOBI ¢usnyeckne Mopenu BOIIPOCOB),
3aja4 B obnactu JeATEIILHOCTH, MPEACTABICHUS u 3aKOHBI, cobecenoBaHue o
€CTECTBEHHBIX HayK U UCTIONB3YET IS UX Pe3yIbTaToB IUTAHUPOBATh OTYETHl IIpU cAade
WHKCHEPHOHU MPaKTHKe penieHust (usmueckux 9KCIIEPUMEHT, 71a00PaATOPHBIX
COOTBETCTBYIOIINI 9KCIIEPHMEHTOB TIPEACTABIAT pabor
€CTEeCTBEHHOHAYYHBIN Ppe3yJIbTaThl
anmnapaT U METOJbI ¢busnyecknx
ONTHMAJILHOTO UCCIIE0BaHUH B

YIIPABJICHUS

aZieKBaTHOU hopme.
e




4 CTPYKTYPA U COAEP KAHME JUCIUIITIMHBI

4.1 PacnpeneieHue TPYA0EMKOCTH JUCHHUILIMHBI 110 BUIaM padoT Mo ceMecTpam

OO6mas TpyH0EMKOCTh AWCIUIUIMHBI COCTaBIIAeT 8 3ad.en./288 wacoB, pacmpeaesieHue
9acoB 10 BHJIaM paboT ceMecTpaM MPeICTaBICHO B Tab.3
®dopmar U3ydeHUs TUCHHUIIIUHBI: C HCTIOJIB30BAHUEM JIEMEHTOB AJIEKTPOHHOTO 00yUYEHUS

Tabmuua 3

PacnpenesieHue TPy10€MKOCTH JUCHUIJIMHBI 10 BUAAM padoTno ceMecTpam
JJISL CTYJI€HTOB O4YHOM (popMbI 00yUeHM s

Bup yueOHoii padoTbl Bcero Cemectp
4acoB > 3
1. KontakTtHass paGora o0y4yawmmuxcs ¢ 140 70 70
npemnojaaBartejieM
(mo Bu1aM y4eOHBIX 3aHATHIA) (BCEro), B TOM YHCIIC:
1.1. AyauTopHble 3aHATHSA (BCEro), B TOM YHUCIIE: 136 68 68
- nexuuu (JI) 68 34 34
- tabopartopusie padoTsl (JIP) 34 17 17
- npaktuaeckue 3anstus (113) 34 17 17
1.2. BHeayauTopHble 3aHsTHS (BCEro), B TOM 4 2 2
qucye:
- TIpYyHNNOBbIE  KOHCYJbTalUd IO 4 2 2
JMCIUTUIMHE

- TPYyNNOBBIE  KOHCYJbTAallAU IO - - -
MIPOMEXKYTOYHOM aTTecTaluu (9K3aMeH)
- HHIUBUyadbHas pa0doTa MperoaBareis -
¢ 00yyaroummcs:
- 110 TIPOCKTUPOBAHUIO: MTPOEKT (paboTa)
- 110 BhINOJIHEHUIO PI'P
- 1o BeInoJiHeHuto0 KP
- 110 COCTaBJICHUIO pedepara (JOKJIaaa, cce

2. CamocronTeabHas padora cryaenta (CPC) (Bcero) 148 74 74
Bua npomexyTroyHoil arrecranMu:i3aver, 3a4yer C - - -
OLIEHK O

OO6masi Tpy10eMKOCThb, Yachl/3aUeTHbIE eTUHUIIBI 288/8 144/4 144/4




4.2Conep:xkanue TUCHUIIMHBI, CTPYKTYPHUPOBAHHOE 10 TeMaM
ConeprkaHue JUCIUIUIMHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM, NPUBENICHO B Tabuiie 4.

Tabmuua 4
Conep:kanue TUCHHUILVIMHBI, CTPYKTYPHMPOBAHHOE 110 TEMAaM, /ISl CTYIeHTOB 04HO# ¢GopMbI 00y4eHust
ILianupyemsie Bunsbi yueOHo# paGoThI HauMeHoOBaHU
HaunmenoBan
KOHTPOJIHMPYEMBI KonrakTHas = e
3) Peanusanus ne
€) pe3yJbTaThl paborta = HCIO0JIb3YyeMBbIX
= B paMKax pa3padoTaHH
OCBOCHMA: ° s g AKTHUBHBIX U
. . = 2 2 = NPAKTHYECKO oro
xonYK;OIIK; HanmenoBanue Tem o 2ol Eo| 5 Bux CPC AHTEPAKTHBH |
& =s| 88| 82 4 i MOATOTOBKHU | 3JIEKTPOHHOT
K 5 sF| 2 = 5SS bIX (
° =R = e = TPYA0€eMKOCT 0 Kypca
U MHIMKATOPBI = SZ| EE| 5= 4 o0pa3oBaTe/IbH Py P
=1 5|l g o0 b B Yacax) (TpynmoemMkocT
JIOCTHIKEHUS 2 | 88| S E| 28K bIX
N ) S| 5| S0 . b B 4acax)
KOMIIeTeHI UM = REal ES|QaY TEXHOJIOT Ui
2 cemecTp
OIIK-1, Tema 1.1 Beegenue 2 - - 4 IToxaroroska k | TectupoBanue B
HOIIK-1.3 TEKIHSIM, cHcTEME
Tema 1.2 Kunematuka 2 - 2 5 TeCTUPOBAHUIO, MOODLE
5 2 BeinoyiHeHHe 3ananui | CobecenoBaHue
Tema 1.3 /Ilunamuka yacTuil B B I CAMOCTOSTENBHOIH
Tema 1.4 3aKoHBI COXpaHEHNS B MEXaHUKE | 2 2 2 5 pabotsr. 6.1.1: C. 3-80;
Tema 1.5 Jlunamuka TBEpIOTO Tena 2 2 2 4 Ilonrotoska ordera o
naboparopHoit paborte,
Tema 1.6 Mexanudeckue KonebaHus 2 2 2 4 IOATOTOBKA X
Tema 1.7 HennepuuanbHble CHCTEMBI 2 - - 4 cobece/IoBaHUIO  MPH
orcuera crade  J1abopaTopHOi
Tema 1.8 OCHOBBI PENATUBUCTCKON 2 - - 4 paboTh1.6.2.6
MCXAaHUKHU
Tema 1.9 KunemaTuka ¥ JrHaMUKa 2 - - 4
KUJKOCTEH U ra3oB
Tema 2.1 OcHOBBI TEPMOJAMHAMUKH 2 4 2 4 ITonroroska Kk | TectupoBanue B
N 2 2 JICKIIHSIM, CHCTEME
Tema 2.2 DnemeHTHI cTaTnueckol Gpu3nku ) )




ILianupyemsie
KOHTPOJIMPYeMbl
€) pe3yJabTaThl

OCBOCHHS:

rkoaYK;OIIK;
K
U HHAUKATOPBI
JOCTHKEHHS
KOMIIEeTeHI Uil

Bunsbi yueOHo# paGoThI HaumeHnoBaHu
HaunmenoBan
Konrakrnast = e
3) Peanuszauus ue
pabora o B HCIO0JIb3YyeMBbIX
= B paMKax pa3paéoTaHH
o g g AKTUBHBIX U
@ 2 a4 2 NPaKTHYECKO oro
HaunMmeHnoBaHue TemM 5 2ol 22| 58 Bun CPC UHTEPAKTHUBH |
& e o 8 g U MOATOTOBKHU | 3JIEKTPOHHOT
= - = o9
PR R - (
= 8 Z| EE| § = i oOpa3oBaTejbH TPYHOEMROCT 0 Kypea
= > 5 2 2 S 50 b B 4Yacax) (Tpynoemkoct
= bIX
5 |§g| &2 =% 5 y b B yacax)
B | Bal Fs|0aY TEXHOJIOT Ui
Tema 2.3®a30BbIc paBHOBeCHS U (a30BbIC 2 - - 4 TECTUPOBAHUIO, MOODLE
PEBPAIICHUS BhIMOJIHeHHe 3amanuii | CobecenoBaHue
Tema 2.4Puznyeckas KUHETHKA - - 4 NS CAMOCTOATENIBHOIM
Tema 2.5 PeanbHble ra3pl, )KUJKOCTH U 2 4 1 4 pabotsr. 6.1.1: C. 81-
TBepJble Tena 145;
[MoarotoBka oTYeTa O
nmabopaTopHO#l pabore,
MOJIrOTOBKA K
co0eceloBaHUIO  TpH
crade  mabopaTtopHOi
pabots1.6.2.7
Tema 3.1D0nekTpudeckoe mojie B BaKyyMe 2 - 2 4 [ToaroroBka k | TectupoBanue B
Tema 3.2DnekTpruecKoe MoJjie B BEIECTBE 2 1 2 4 JICKHHAM, cucTemMe
TECTHPOBaHUIO, MOODLE
Tema 3.3[ToCTOSIHHBIN INEKTPUUECKUN TOK 1 2 2 4 BeIOJIHEHHE 3azanuii | CobecemoBanue
1 B B 4 JUIL  CAaMOCTOSITEIILHOM
paboter. 6.1.1: C. 146-
202;
[TogroroBka otuera o
Tema  3.4DnexTpuyeckue  TOKA B naBopaTopHoil pabore,
MeTauiax, BaKyyMme U razax
MHOJATOTOBKA K
cobece0BaHUIO pu
cnadue  nabopaTopHOi
pabots1.6.2.8
HUTOI'O 3a 2 cemectp | 34 17 17 74




ILianupyemsie
KOHTPOJIMPYeMbl
€) pe3yJabTaThl

OCBOEHUSI:

rkoaYK;OIIK;
K

U HHAUKATOPBI
JAOCTHKEHUS
KOMIIeTEeH N i

Bunsbi yueOHo# paGoThI HaumeHnoBaHu
HaunmenoBan
Konrakrnast = e
3) Peanuszanus ne
pabora = HCIO0JIb3YyeMBbIX
= B paMKax pa3padoTaHH
o g g AKTUBHBIX U
@ 2 a4 2 NPaKTHYECKO oro
HaunMmeHnoBaHue TemM 5 2ol 22| 58 Bun CPC UHTEPAKTHUBH |
& o 8 Z U MOATOTOBKH | 3JIEKTPOHHOI
= = Eom o
g e 7 S ol B € g X (TpyaoemMkocT 0 Kypca
o . o
S | 82| EE| 5=+ 00pasoBaTebH 4 Y
=1 o5l 25| 2850 b B 4acax) (TpymoemkocT
) S| 8 E| 28 BIX
) SR 25| 2RO . b B yacax)
B | BalES|QaY TEXHOJIOTHii
3 cemecTp
Tema 4.1MarnutHoe 1oJjie B Bakyyme 2 2 1 4 Hoxroroska Kk | TecrupoBanue B
2 2 1 4 JIEKLIUSIM, cucreme
TECTHPOBaHUIO, MOODLE
. BeImoHeHne 3amanui | CoOecenoBanue
Tema 4.2MarauTHbIC CBOMCTBA BEIIECTBA A . A
JUIL  CaMOCTOSATEIILHOM
paboter. 6.1.1: 202-
252,
Tema 4.3DneKkTpoMarHuTHasE HHAYKIUSL 3 2 2
IloproroBka oruera o
1 ) naboparopHoit paborte,
MOJIrOTOBKA K
Tema 4.4Teopust Makcsenna co0eceOBaHUIO  TIPH
crade  maboparopHOi
pabotsr1. 6.2.8
Tema 5.1 'apmoHIUeCcKHe KOICOaHUS 2 Hozaroroeka K | TecrupoBauue B
JIEKIUSM cucreme
Tema 5.2 BonHoBble npouecchbl 2 - 2 1 K
TECTHPOBaHUIO, MOODLE
BhIMosiHeHHe 3aganuil | CobecenoBaHue
UL  CaMOCTOATEIbHOU
paborer.  6.1.1: 253-
Tema 5.3 DnekTpoMarHUTHBIE BOJHBI 301;
ITogroroBka otueTa o
naboparopHoii pabore,
MOJrOTOBKA K
cobece10BaHHIO IPU




ILianupyemsie
KOHTPOJIMPYeMbl
€) pe3yJabTaThl

OCBOEHUSI:

rkoaYK;OIIK;
K
U HHAUKATOPBI
JAOCTHKEHUS
KOMIIeTEeH N i

Bunsbi yueOHo# paGoThI HaumeHnoBaHu
HaunmenoBan
Konrakrnast = e
3) Peanuszanus ne
pabora = HCIO0JIb3YyeMBbIX
= B paMKax pa3padoTaHH
o g g AKTUBHBIX U
@ 2 a4 2 NPaKTHYECKO oro
HaunMmeHnoBaHue TemM 5 2ol 22| 58 Bun CPC UHTEPAKTHUBH |
& =s| 8| 82 4 U MOATOTOBKH | 3JIEKTPOHHOI
= S = o 0 SR bIX (
) - ~ S = TPYAOEMKOCT 0 Kypca
S | 82| EE| 5=+ 00pasoBaTebH 4 Y
=1 o5l 25| 2850 b B 4acax) (TpymoemkocT
) S| 8 E| 28 BIX
) SR 25| 2RO . b B yacax)
B | BalES|QaY TEXHOJIOTHii
clade 1abopaToOpHOMA
pabotsl. 6.2.9
Tema 6.1 ['eomeTpruyeckas onTuka 2 1 1 4 Hozaroroska k Tecruposanue B
Tema 6.2 Uuarepdepenuns u guppakuus | 2 2 JICKIUAM, CHCTCMC
CBETa TECTHPOBaHUIO, MOODLE
Tema 6.3 Tlonspusariis cBeTa 2 2 1 BBIITOJTHEHHE 3aJaHAN CobecenoBanue
1 JUISL CaMOCTOSITEITbHON
pa6otsrL. 6.1.1: 302-
389;
IloaroroBka otuera o
Tema 6.4 KBanToBas onTrka 1mabopatopHoii pabote,
MOJrOTOBKa K
cobece10BaHMIO IPU
ciade labopaTopHOM
pabotsrl. 6.2.10
Tema 7.1 DJIEMEHTBI KBAHTOBOH 2 - 1 5 IToxroroska K | TecrupoBanue B
MCXaHUKH JICKIUAM, CHUCTEME
Tema 7.2 ATOM W MOJeKy/ia B KBaHTOBOH | 2 - 1 5 TECTHPOBAHMUIO, MOODLE
(prrsmkce > 5 BhIMosiHeHHe 3aganuil | CobecenoBaHue
ULl CaMOCTOATEIbHOU
paborer.  6.1.1:  390-
475;
Tema 7.3 DOnemeHTH (DU3UKH TBEPAOTO
Tena IToaroroska oruera o
naboparopHoii pabore,
MOJrOTOBKA K
cobece10BaHHIO IPU

10




ILianupyemsie Bunsbi yueOHo# paGoThI HauMeHOBaHU
HaunmenoBan
KOHTPOJHMPYeMbI KonTakTHasn = e
3) Peanuszauus ue
€) pe3yJabTaThl padora < HCIO0JIb3YyeMBbIX
= B paMKax pa3padoTaHH
OCBOCHHS: o g g AKTHBHBIX U
. X @ 2 2 = NMPaKTHYECKO oro
konYK;OIIK; HaumeHnoBanue Tem o 2, Ee| § S Bug CPC MHTEPAKTUBH |
] =s| 8| 82 4 i MOATrOTOBKM | 3JIEKTPOHHOT
K 5 57| 2 = z 8 S BIX (
> - < =) TPYA0EMKOCT 0 Kypca
M MHIMKATOPBI S | S22 EE| 5= 4 oGpazoBaTennh | PV P
= o gl g | 220 b B 4Yacax) (Tpynoemkoct
JOCTHIKEHUS Z S 8 < i I bIX
. ) SR 25| 2RO . b B yacax)
KOMIIeTeHIMii B | Bal Fs|0aY TEXHOJIOT Ui
clade 1abopaToOpHOMA
pabotsl. 6.2.11
Tema 8.1 AToMHOE 51O 2 - 1 6 [MonroroBka k | TectupoBanue B
2 1 6 JICKIUAM, CHUCTEMC
TECTHPOBaHUIO, MOODLE
BeinmonHeHne 3amanuii | CobecemoBaHue
JUIA CaMOCTOSITEILHOM
pabotel.  6.1.1:  476-
525;
Tema 8.2 PagnoakTuBHbIN pacnaj TIOATOTOBKaA OTIETa O
nabopatopHo# pabore,
IIOAT'OTOBKA K
CO6CCG,Z[OB3HI/IIO npu
cmade 1abopaTopHO
pabotsrL. 6.2.12
HUTOI'O 3a 3 cemectp | 34 17 17 74
CamocrosiTe1ibHas padoTa 148
UTOI'O no aucuumiune | 68 34 34 148
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5 TEKYIIUA KOHTPOJIb YCHEBAEMOCTH W TIPOMEXYTOUHAS
ATTECTALIMA ITO U'TOI'AM OCBOEHUSA JIUCHUIIVIMHBI.

5.1. TunoBble KOHTPOJbHbIEC 3aJaHWsI WJIM HMHbIe MAaTepHaJibl, HEOOXOAMMBbIE sl
OLICHKHU 3HAHU, YMEHUH U HABBIKOB M (WJIH) ONBITA AeATEJIbHOCTH

TecTbl, MpoBOAKUMBIE Ha 3ekTpoHHOM Iardpopme Moodle na caiite [T HI'TY mo
azapecy: http://dpingtu.ru/Moodle..

Ilpumep 3a0anun ona camocmoamenbHol padoomuol

1.AspocraT mogHUMaeTcsi ¢ MOCTOSHHOM ckopocThio Vo=5 m/c. Ha Bwicote h=30 m/c
Hero cOpachIBaeTcsi rpy3 0e3 HauyalbHOM CKOPOCTH OTHOCHTENBHO a’pocraTta. Haiitm Bpems
najZieHus rpysa Ha 3eminto. KakoBa ero ckopocTs VB MOMEHT CONPUKOCHOBEHHUSI € 3€MIIEM?

2.3aBUCHMOCTh TIPOHAEHHOTO TEJIOM IYTH S OT BpEeMEHHW IaéTcsi ypaBHEHHEM TI/ie
p=A+Bt+Ct?+Dt3, D=0.01m/c3. Haift: 1) 4yepe3 CKONBKO CEKyHJ IMOCIE HAdyana JBHKCHHUS
ycKopeHue Tena OyneT paBHO 1M/c?? 2) 4eMy paBHO CpelHEe YCKOpEHHE Tela 3a 3TOT
IIPOMEXKYTOK BpeMeHU?

3.B Gamtone o6bémMoM 101 Haxoautes ras mpu Temmeparype 27°C. BenencTsue yTeuku
rasa gaBjeHue cHu3miIoch Ha 4,2 klla. CkoiIbpKO MOJIEKYJT BBIILIO U3 OajutoHa?

4. Haiitu Hanbosee BEpOATHYI CKOPOCThb, CPEIHIOI apU(PMETHYECKYIO U CPEIAHIOIO
KBaJPaTHUHYIO CKOPOCTH MOJIEKYJ Tenus pu Temmepatype 200°C.

5. Yersipe 3apsina pacriosiokeHsl B BepmuHax kBagpata ABCD co croponoit 10 cwm.
Benuuune! 3apsgoB paBHbl: (a = -1 MK, = -2 MxKi, (c = -3 MkKi, o = -4 mxKn. B nentp
KBajJpaTa nomMenleH 3apsaa g = +5 mxKu. Haittu cuity, 1€MCTBYIONTYIO HAa HEHTPAJIBHBIN 3apsil.

6. K 3apspkeHHO# paBHOMEPHO OECKOHEYHOM MIIACTHHE MPUKPENIIIN MIEIKOBYIO HUTh, HA
KOTOPO#l BUCHT OTHOMMEHHO 3apsKEHHBIH mapuk ¢ BecoM 4 -10°kI" u ¢ 3apsamom g = 6,67 -1071°
Kn.Huts, Hatsxenue kotopoir F = 4,9 - 10“H, oOpasyeT HEKOTOpBIA Yron ¢ 3apsykeHHOM
IJIOCKOCTBI0. HallTh MoBEpXHOCTHYIO INIOTHOCTH 3apsiI0B Ha TIOCKOCTH.

7.Ha miockoe 3epkano mamaer myd mox yrmom 25°. Ha kakoif yron mosepHeTcs
OTpaKeHHBIH Tyd, eclM 3epKalo TOBEPHYTh BOKPYI TOUKM MafaeHus myda Ha yron 10°.Yron
IIOBOPOTA 3€pKajia JIE)KUT B IIJIOCKOCTH, POXOASILIEN Yepe3 Malatolui JIyd.

8. Jla mimockux 3epkana o6pasyroT aByrpanHslii yron=179°. Ha paccrosaum 1=10cMm ot
JMHUU COMPUKOCHOBEHUS 3€pKall U HA OJMHAKOBOM PACCTOSIHUU OT Ka)J0ro 3epKaja HaXOqUTCs
TOYCYHBIH MCTOYHHMK cBera. Ompenenuth pacctosHue 0 MeXay MHUMBIMH H300pakeHUSMH
HMCTOYHMKA B 3€pKayax.

9. MomHOCTh U3MydeHus] abCcoOTHO YepHoro Tena 34kBt. Halit TemmepaTtypy 3Toro
Tela, eclTi W3BECTHO, UTO MOBEPXHOCTH €ro paBHa 0,6M2.

10. Ilpu HarpeBaHUM abOCOJIFOTHO YEPHOTO Teja JJUHA BOJIHBI, HA KOTOPYIO MPUXOTUTCS
MAaKCUMYM CIIEKTPAJIBHOW IIJIOTHOCTH JHEPreTUYECKOM CBETMMOCTH, u3MeHmuack ot 0,69 no
0,5MkM. Bo ckosbKO pa3 yBenuumiaach pu 3TOM SHEPreTUYeCcKasi CBETUMOCTD Tesa?

5.2. Onucanue mnoka3arejedl W KPHUTEPHEB KOHTPOJS YCIEBAEMOCTH, ONHCAHHE IIKAJ
OLICHMBAHUSA

Jlist oLleHKU 3HAHWM, YMEHUH, HaBBIKOB U ()OPMUPOBAHUS KOMIIETEHIIUU 1O JAUCHUILINHE
pUMEHsIeTCs 0aNIbHO-PEHTHUHIOBasi CUCTEMA KOHTPOJISL U OLIEHKH YCIIEBAEMOCTH 00YyYaroIINXCs
OyHOH (POpPMBI M TPAAMLMOHHAS CHUCTEMa KOHTPOJS W OLIEHKH YCHEBAEMOCTU OOYYaIOIIMXCS
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3a09HOM (hopmbl. OCHOBHBIE TpeOOBaHUS OATITLHO-PEUTUHTOBON CHUCTEMBI IO TUCIUIUIMHE U

[IKaJIa OIICHUBAHMSI PUBEACHBI B TA0HIAX 5 U 6.

Tabmuua 5
TpedoBanus 6a/IbHO-PEHTUHIOBOM CUCTEMbI MO IUCHUILIUHE
MakcumanpHble Oamtsl 3a moasu padbotsl | Lltpadubie
KonunuecTso ABHALD pag
OaJLIBl
Bunsr pabot TTOABUIOB
1 2 3 4 3a  HapyllieHue
paboThI
CPOKOB C/Iauu
TectupoBanue 10 10 10 -
Brimonnenne nabopaTopHBIX 8 8 7 7 2
pabot
- oopMIIEHHE OTYETOB 3 3 3 3
- cJla4a TCOpHH 5 5 4 4
BrinonHeHUit KOHTPOJIBHBIX 20 - - -
pabot
[Tocewenue 3ansaTHil 10
AKTHUBHOCTB 10
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Kputepuu onenuBanus pe3yibTaTa 00y4eHus Mo AUCUMIJIMHE U HIKAJIA OLeHUBAHUS

Tabmuna 6

Koa u
HANMEHOBAHHUE
KOMIIeTeHIIHH

Kputepun onennBanusi pe3yJibTaToB 00y4eHUs!

Koa n HaumeHoBaHue
HHAUKATOPA T10CTUKEHUS]
KOMIIeTeHIIUH

Onenka
«HEYT0BJICTBOPHTEILHO»
/ «HE 3a4TCHO»
0-54%

OT Max pEeUTUHIOBOM
OLIEHKH KOHTPOJIS

Onerka
«YIOBJIETBOPUTEILHOY /
«3a4TEHO»
55-70%

OT Max pEeUTUHTOBOM
OLICHKH KOHTPOJIS

Orenka

«xopomo» /

«3a4TEHO
71-85%

»

OT Max pEeUTUHTOBOU
OLICHKU KOHTPOJIS

Onenka
«OTJIUYHO» /
«3a4TEHO»
86-100%

OT Max pEUTUHIOBOU
OIIEHKH KOHTPOJIS

OIIK-1. Criocoben
MPUMEHSAThH 3HAaHUE
(dhyHIaMeHTaTLHOU
MaTEeMaTHKH H
€CTECTBEHHOHAYYHBIX
JTUCIMILINH ITPU
pElICHUY 33134 B
obractu
€CTECTBEHHBIX HAYK U
WHXEHEPHOU
MTPaKTHKE

NOIIK-1.3. BeisiBusier
€CTECTBEHHOHAYYHYIO
CYIITHOCTB TPO0JIEM,
BO3HHKAIOIIUX B XOJ€
npoeccnoHaIbHON
JeSITEIBHOCTH, UCTIONIB3YET
IJId uX pelICHUuA
COOTBETCTBYIOLIUI
€CTECTBEHHOHAYYHBI
arnmnapaTt 1 METOoAbI
ONITUMAJILHOTO
YHpaBJICHUS

Uznoxenune yaeOHOTO
Mmarepuana

(hM3HKH, HE MOXKET

WCIIONIB30BaTh WX B paMKax
neaed u
qTo HpCHﬂTCTByCT
MOCTIEYIOIIETO

IIOCTAaBJICHHBIX
3ajad,
YCBOCHHUIO

Marepuaa

0OecCcHUCTEMHOE,
HEIOJIHOE, HE 3HACT OCHOB

®parMeHTapHbIe,

IOBCPXHOCTHBLIC 3HAHUSA 110

OCHOBaM (U3UKHU.
N3noxxeHne moxydIeHHbIX

3HAHWH HEMOJHOE, OJHAKO
MPENSATCTBYET
YCBOGHHIO TIOCJIEIYIOIIEro
Marepuana. Jlomyckarorcs
OTJIeNbHBIE CYIIECTBEHHBIE
OomMnOKH, MCIpPABICHHBIE C

9TO HC

TIOMOIIBIO  TIPETIOAaBaTEIS.
3aTpyTHEHUS
(bopMynHupoBaHUU

OCHOBHEIX IIOJIOXKCHUHM H

X IPUMCHCHHUN

npu

3HaeT wMaTepuanl Ha
JOCTaTOYHO XOPOILIEM

YpOBHE;
MIPE/ICTABISIECT

OCHOBHBIC 3aJ1a4U B
paMKax MOoCTaHOBKH

Henei H
OITHMAJILHBIX
CII0CO00B
JOCTUXCHUS.

BBIOODA

ux

Nmeer rayOokwme 3HAHUS

BCETO Marcpuaja
CTPYKTYPbl JUCHUIIIIUHBI;
OCBOMIJI HOBallH

JIEKIIMOHHOTO Kypca To
CPaBHECHHIO C

y4eOHOl  JUTepaTypou;
W3JI0KCHUE TOJTyYEHHBIX
3HAHUM MOJIHOE,
CHUCTEMHOE; JIOIYCKaIOTCs
eMHIUYHEIE OIINOKH,
CaMOCTOSTEIILHO
HCIIPABIIsiEMbIC
cobecenoBaHNN

pu
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Tabnuma 7
Kpurtepun oneHuBaHusi

Onenka

Kpurepun onennBanns

Bricokuii ypoBeHb
«5»

(OTIMYHO) - 3aYTEHO

OLIEHKY «OTJIMYHO» 3aCiIy’)KUBaeT o0Oydarolluiics, OCBOMBILMI 3HaHWS,
YMEHHUS, KOMIETEHIIMH M TEOpETHYeCKUd wmarepuan ©Oe3 mpobenos;
BBIMOJIHUBILMI BCE 3aJaHus, MPEeJyCMOTPEHHbIE Yy4YeOHBIM IUIAaHOM Ha
BBICOKOM Ka4E€CTBEHHOM YPOBHE; IIPAKTUYECKUE HaBBIKU NPO(HECCHOHATIBLHOTO
IPUMEHEHUS] OCBOCHHBIX 3HAHUH COPMUPOBAHBI.

Cpennuii ypoBeHb
«4»
(xoport0) - 3a4TEHO

OIICHKY «XOPOIIO0» 3aCITy’)KUBAaeT OOYYArOIIUKCS, MPAKTUYECKH TOITHOCTHIO
OCBOMBIIMN 3HAHUS, YMCHHUS, KOMIICTCHIIMM MU TCOPETUUYCCKUU MaTepual,
y4eOHbIC 3a/laHUSI HE OLEHEHBI MAaKCHMAIBHBIM YHCIOM 0alllIOB, B OCHOBHOM
c(hopMHUPOBaJ MPAKTUICSCKUAEC HABBIKH.

TToporoBwiit
ypOBeHB «3»
(YyaoBieTBOpHUTENbH
0) - 3aYTEHO

OLIEHKY «YJAOBJIETBOPHUTEJILHO» 3aCIy)KUBAaeT OOy4aroIUICs, YaCTHYHO C
npo0enaMy OCBOMBILMI 3HAHMSA, YMEHHS, KOMIIETCHLMH U TEOPETUYECKUI
MaTepHaj, MHOTHE yueOHbIe 3alaHus JIMOO HE BBHIMOIHUI, THO0 OHU OLICHEHBI
YUCIOM Oa/uioB OJIM3KMM K MUHHMAalIbHOMY, HEKOTOPBIE MPaKTUYECKUE

HaBBIKU HE C(OPMHUPOBAHEI.

MuHuMaNbHBINA OIICHKY  «HEYJIOBJIETBOPUTEIBHO»  3aCiy’)kKUBacT  OOydarolIUiics, He
YPOBCHB «2» OCBOUBIIMI 3HAHHUS, YMEHHUS, KOMIETEHUUH W TEOPETHUECKUH Marepual,
(HeynoBneTBOpHTEN y4eOHBIC 3aJ]aHUs HE BBITIOJIHII, IPAKTUUECKUE HABBIKU HE COPMUPOBAHBEI.

bHO) — HE 3a4YTE€HO

6. YYEBHO-METOJUWYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI

6.1. YueOHasi imTeparypa

6.1.1 Tpopumona T.U. Kypc ¢puzuku. “Axanemus”, 2008,560c
6.1.2 Bonpkenmreiin, B.C. CoopHHK 3a1a4 1o o0memMy Kypcy Qu3uku: ydeOHOe Tocodue uist
By30B / B. C. Bonbkenmreiis ; - 11-e uza. ; nepepa0. - M.: Hayka, 1985. - 384c

bubnuoreunsiii GoHJT YKOMIJIEKTOBAH MEYaTHBIMM M3JaHUAMU U3 pacuera He MeHee 0,25
AK3EMILISIpa KaKJI0TO M3 M3JaHHM, YKa3aHHBIX BbIIIE Ha KaXJ0ro oOydarollerocs M3 4ucia
JIM1I, OTHOBPEMEHHO OCBANBAIOLINX COOTBETCTBYIOLIYIO JUCUUIUINHY (MOAYIb).

6.2. MeToauueckue YKa3aHusi, pCKOMEHAAUUHU U APYIrue€ MaTepuajbl K 3AHATUAM

6.2.1 JluHamuKa TBEpJOro Tesa: METOJl. yKa3aHHUs K PELICHMIO 33/1a4 10 (pu3MKe A7 CTYIACHTOB
Bcex (opm obyuenus/ HI'TY um. P.E. Anekceea;coct. A.H. Caxapos.— H. Hosropox,2012. -
13c.

6.2.2 3BYKOBBIC BOJIHBI: METOJl. yKa3aHUs K JiabopaTopHbiM pabotam Ne2-13, 2-14 mo
mucuuruinie «®@usnka» ans ctyaeHToB Beex Gopm ooyuenus/ HI'TY um. P.E. AnekceeBa;cocT.
A.N. Ponuonos. —H. Hosroponx, 2012. — 12c.

6.2.3 H3yuyeHne 3aKOHOB JIEKTPUUECKON LIEMU MOCTOSHHOTO TOKA: METOAMYECKHE YKa3aHUs K
nabopatopHoit pabore No2-2 nmus crynmeHtoB Bcex ¢opm oOyuenms/HI'TY wum. P.E.
AnekceeBa;cocT.: I'.A. Mumaxkos, A.}O. ['opoxos. — H. Hosropoz, 2016. — 12c.

6.2.4 3ydeHne CBOWMCTB BBIHYKJICHHOI'O M3JIYyYEHHUs C IOMOIIBI TIa30BOTO Jazepa: METOJ.
yKa3aHUs K BBINOJIHEHHUIO JTaOOpaTOPHOM pabOThI /Ui CTYJEHTOB BceX (opM o0yuyeHHs/ COCT.:
A.WN. Pognonos, I'.A.Mumakos; HI'TY um. P.E. AnexceeBa. — H.Hosropom,2014. — 15c¢.

6.2.5 BpbluncieHue mnorpemHocTed (U3MYECKUX H3MepeHui: meroa. ykazanus, HI'TY, H.
Hosropona, 2014, 16c.

6.2.60mnpenenenne MoMeHTa MHepIMU. MeTo. ykazanus k yab. padore Ne 1-8 /coct.CaxapoB
A.H., T'opoxos A.1O. — H.Hogsropoxm, 2010.

6.2.70mnpenenenue nokazatens aguadatel meronoMm Kiemana-JlezopMa M CTOSYMX 3BYKOBBIX
BOJIH. MeTton. yka3zanus k j1a0. padote Ne 1-14/coct.Caxapos A.H. — H.Hosroposm, 2013.
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6.2.8 M3y4yeHne MarHUTHBIX nojiei. Meroa. yka3anus K 1a0. padote Ne 2-5/coct.Ponnonos A.1.
— H.Hosropoga, 2009.

6.2.9 Dnextpudeckue kKonedanus. Metos. ykazanus k iab. Pabore Ne2-11,2-15/coct.Poanonos
A.N. — H.Hosropog, 2010.

6.2.10 Tlonspuzammst ceera. Meton. ykazanus k nab. padoram Ne 3-15 u 3-16/coct.CaxapoB
A.H. — H.Hosropogn, 2009.

6.2.11 Onpenenenue MUPUHBI 3alPELICHHON 30HBI MIOJIYIPOBOAHMKA. MeToa. yKazaHus K Jial.
paboram Ne 3-2a u 3-26/coct.CaxapoB A.H. — H.Hosropon, 2015.

6.2.1213yueHne 3aKOHOB pPaJUOAaKTUBHOTO paclaja W  ONpeieiicHHEe MPOHHKAroIIeH
CIIOCOOHOCTH W3JIydeHus. Meroa. ykazanus kK Jnab. padore Ne 3-3/coct.PomgmonoB A.U. —
H.Hosropoa, 2015.

7 MHP®OPMALIMOHHOE OBECIIEYEHUME JUCHUIIJINHBI

Y4eOHbIi mpomecc IO JUCHUIUIMHE O00€CleYeH HEOOXOAMMBIM — KOMIUIEKTOM
JIMIIEH3UOHHOTO M CBOOOJHO PACIpPOCTPAHIEMOT0 MPOTrPaMMHOI0 OOECIICUCHHS, B TOM YHUCIIC
OTEUYECTBEHHOTO IMPOM3BOJICTBA (COCTaB MO IUCHUUIUIMHE ompeneneH B Hactosenr PIIJ u
MO/IJIC)KUT OOHOBJICHUIO IMPU HEOOXOIUMOCTH ).

7.1. llepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM

HI/ICHI/IHHI/IHa, OTHOCHUTCA K TIpYNIIC AUCHUIUIMH, B paMKaX KOTOPBIX MHPCANOJIaracTcs
HCIIOJIB30BaHHUC I/IHCI)OpMaIII/IOHHI)IX TEXHOJIOTHH KaK BCIIOMOTaTeILHOTO HHCTPYMCHTA.

WudopManinoHHbIe TEXHOJIOTHH IPUMEHSIFOTCS B CJICIYIOIINX HAPABICHUSIX: PU TIOJITOTOBKE U
0(OPMIICHHH OTYETOB O Ja0OPATOPHBIX padOTax, BHIMOJIHCHHH 3aJaHU I CAMOCTOSTCIIBHON
paboThL.
Tabauua 8
IlepeyeHb 31eKTPOHHBIX OUOIHOTEYHBIX CHCTEM

Ne HaumenoBanue DBC Ccbuika k OBC
KOHCYJIbTaHT CTY/ICHTA http://www.studentlibrary.ru/
2 | Jlanp https://e.lanbook.com/

7.2. TlepevyeHb JMIIEH3HOHHOTO M CBOOOJAHO PACIPOCTPAHSIEMOr0 MPOrPAMMHOIO
obecneyeHus, B TOM YHCJIe 0TeYeCTBEHHOT0 NMPOU3BOJACTBA, HEOOXOIUMOIO /ISl OCBOEHHUS
JAMCIUTITHHBI

Tab6muma 9
IIporpammHoe obecnieuenue
Ne | IlporpammHoe o0ecrieyeHne, HCIOJIb3yeMOe B IIporpammHoe obecniedeHne cBOOOIHOTO
n/n YHHBEPCHTETE HA IOTOBOPHON OCHOBE PacCIpPOCTPAHCHHSA

1 Microsoft Windows 10 (moamuckaMSDN | Adobe Acrobat Reader
700593597, mnoamuckaDreamSpark Premium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

2 Microsoft office 2010 (JIutiensust Ne 49487295 | OpenOfficehttps://www.openoffice.org/ru/
or 19.12.2011)

4 KoncynprantlImoc PTC Mathcad Express
https://www.mathcad.com/ru

Ilepeyenn coBpeMeHHBIX NPOdecCHOHANBHBIX 023 JAHHBIX M HH(POPMALMOHHBIX
ClIPpaBOYHBIX CHCTEM
B ta6bnumel Oykazan nmepedeHs npodeccnoHabHBIX 0a3 JaHHBIX U HHGOPMAITMOHHBIX CIIPABOYHBIX CUCTEM,
K KOTOPBIM o0ecrieueH T0oCTyI (YIIeHHBIH JOCTY).
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Tabsuna 10
Ilepeyens coBpeMeHHBIX NPO(ecCHOHANBHBIX 023 JAHHBIX H MH(POPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hoctyn k pecypcy (yAajleHHbIH A0CTYI €

Ne | HammeHoBaHMe NpodeccHOHAILHOM 0a3bI JaHHBIX, .
yKa3aHHMeM CChLIKH/I0CTYI U3 JOKAJILHOM ceTn

n/n HH(OPMAIHOHHO-CIIPABOYHOM CHCTEMbI
YHUBEPCUTETA)
1 2 3
Baza JaHHBIX CTaHAAPTOB U PEIrIIaMCHTOB X
1 POCCTAHJIAPT https://www.gost.ru/portal/gost _//home/standarts

ITepeuens npodeccrnoHaIbHEIX 0a3 JTaHHBIX U

2 https://cyberpedia.su/21x47c0.html
I/IH(l)OpMaI_II/IOHHLIX CIIPaBOYHBIX CUCTEM

3 WHctpymeHTsl 1 BeO-pecypebl uis BeO-paspaborku — | https://techblog.sdstudio.top/blog/instrumenty-i-veb-
100+ resursy-dlia-veb-razrabotki-100-plus
CnpaBquaﬂ IpaBoBasd CHUCTCMA <<KOHcyHLTaHT o

4 JA0CTYI U3 JIOKAJIbHOU CE€TU

ITmroc»

8 OBPA3OBATEJIBHBIE PECYPCBHI J1JIs1 UHBAJINIOB U JINIL C OB3

B Tabmunellyka3zan mnepeueHb 00pa3oBaTeNbHBIX PECYpPCOB, HUMEIOMUX (OPMBI,
aJlanTUPOBAHHBIE K OTPAHUYCHHSIM MX 370POBbS, a TAKXKE CBEIACHUS O HAIMYUU CHEIUATBHBIX
TEXHUUYECKUX CPEACTB 00YUYCHHsI KOJUIEKTUBHOTO U MHAMBHUAYAIBHOTO TOJIH30BAHUS.

Tabmmma 11
OO0pa3oBaTtebHbIe pecypchl AJis1 HHBaJAUA0B U jul ¢ OB3
Ne Ilepeuenb 00pa3oBaTeJILHBIX PeCypCcoB, CBeaeHUs 0 HAJIHYHMH CIIENHAIbHBIX
NMPHUCIIOCOOJIEHHBIX JUIS HCIOJIL30BAHUSA TEeXHUYECKHX CPEACTB 00yUeHUsI
uHBaauaamMu 1 aunamu ¢ OB3 KOJJIEKTUBHOTO M MHANBHAYAJIbHOT0
0JIb30BaAHHUSA
1 | OBC «KoHCYIbTaHT CTYICHTA 03BYYKa KHHT M YBEIMUCHHE MPUQTa
BC «Jlanby CIIEMAILHOE MOOMIIBHOE TPUIIOAKCHAE -
2 CUHTE3aTOP PEUU, KOTOPBIH BOCTIPOU3BOIUT
TEKCTHI KHHUTI' 1 MEHIO HABUTAI[UU
3 | OBC «¥Opaiit» BepcHs I cIabOBUISIITNX

Cornacio @enepanbHoMy 3akoHy 00 obpazoBanuu 273-03 ot 29.12.2012 r. cr. 79, n.8
"l[IpodeccuonanpbHoe o0yueHHe U TPOPecCHOHAIbHOE O00pa3oBaHUE OOYYAIOIIMXCS C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMHM 37I0POBbSl OCYLIECTBIISIFOTCS Ha OCHOBE 00pa30BaTENbHBIX
IporpaMM, aJanTHPOBAHHBIX MPH HEOOXOIUMOCTH JJisi O0Oy4YEHHs yKa3aHHbBIX oOyuarommxcs'.
AOIl pa3pabareiBaeTcssi 1O KaXJ0M HampaBlI€HHOCTH TpU HAIMYMM  3asBJICHUH OT
00yyJaronuxcs, SBISIIONUXCS MHBAMHAAMH wuiu Junamu ¢ OB3 U uU3BABUBIIMX JKelaHue o0

00y4YeHHMH MO JJAHHOMY TUITY 00pa30BaTeNIbHBIX IPOrPaMM.

9 MATEPHUAJILHO-TEXHUWYECKOE OBECHEYEHME, HEOBXOJIUMOE
JUISI OCYUIECTBJEHMSI OBPA3OBATEJLHOI'O TPOLECCA IO
TV CHUTIJIMHE

YueOHBIC ayauUTOPWUH [UIsI TPOBENCHUS 3aHATHN 110 TUCIUIUIMHE, OCHAIMIEHBI OOOpYJAOBAaHWEM U

TEXHUYECKUMH CPEJICTBAMH O0yUCHHS.

B tabnuue 12nepeynciens:
- yueOHbBIE AayAWTOPWUHU JUIS TPOBEICHHS yYEOHBIX 3aHATHI, OCHAIIEHHBIE O0OOPYIOBaHHWEM H
TEXHUYECKUMH CPEJICTBAMH O0yUCHHS;
- TOMENICHUS JUIsI CaMOCTOSTENbHOW pabOThl OOydarolmuXcs, KOTOPHIE OCHAIIEHBI
KOMIBIOTEPHON TEXHHKOHW C BO3MOXHOCTHIO TMOJKIKOYEHUs K ceth «HHTepHeT» u
obecrnieueHreM J0CTyMa B ANEKTPOHHYIO0 MH(OpMannoHHO-00pa3zoBaTenbHyto cpeny AN
HI'TY.

Tabmmma 12
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://cyberpedia.su/21x47c0.html
https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus
https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus

OCHAaLIEeHHOCTDH AYIUTOPHUI ¥ MIOMeELEeHUI 1JIl CAMOCTOSATeIbHOM
padoThI 06yuarommxcsi M0 AU CIUIINHE

Ne | HaummenoBanme aynuropuii 1 | OCHAIIEHHOCTHb ayIMTOPHI IlepevyeHb THIIEH3MOHHOTO
noMelnleHuil ast noMenleHui U nomMenleHui NMPOrpaMMHOT0 o0ecedeHnsl.
CaMOCTOSITeIbHOH padoThI JUISL CAMOCTOSATEIbHOM PexBUM3MTHI NOATBEPKAAIONIETO
padoThI JOKYMEHTa
1 1161 Aynutopus st | Kommnexkr
JIEKIIMOHHBIX 3aHATHH U | I€MOHCTPAlMOHHOTO
JeMOHCTPALMOHHBIN KaOUHET 000pyIOBaHHUS.
Hwxeroponckas o6i., T. MynbTUMEIUUHBIN TPOEKTOP
Hzepxunck, yn. ['adinapa, n. 49 | Epson- 1 mrt.;
Oxpad — | mrT.
2 1141J1aGoparopusi «Mexanuku | KommiekTsl 1abopaTOpHBIX
U MOJICKYJISIPHOU (DPU3UKI» yCTaHOBOK (12 KOMIUIEKTOB)
Hmxeroponackas o0:1., T.
JzepxuHck, yn. [Naiigapa, 1. 49
3 1143 Nabopatopus | KommekTsr  1a60paTOPHBIX
«INeKTpuyecTsa n | ycTaHoBoK (12 KOMIUIEKTOB)
MarHeTM3ma»
Hwxeropoackas o0, T.
Hzepxunck, yu. lalinapa, 1. 49
4 1170 JNabopatopua «OnTuku | KommuiekTel 1a60paTOpHBIX
KBaHTOBOW U AAEPHON GU3MKM» | YCTAaHOBOK (15 KOMIIEKTOB)
Hwxeropoackas o0ur., T.
JzepxxuHck, yiu. [afigapa, 1. 49
5 1234 Komiutekt * MicrosoftWindows 10 JTomaruss
Hayuno-TexHn4eckas JIEMOHCTPALMOHHOI'O (mocraBka c I1K)
oubauorexa MW HI'TY, 000pyI0OBaHMS: * LibreOffice 6.1.2.1. (cBoGoaHOE
CTYJAEHYECKUI YUTAIbHBIN 3aJ; 1K, c BBIXOJIOM Ha | [1O)
Hwmxeroponckas 06i., T. MyJIBTHMENUNHBIA IIPOEKTOP, | o FoxitReader (cBoGomoe [10);
H3epxunck, yi. [aiinapa, 1. 49 | Ha 0a3e IntelPentium G4560 | , 7-zip mms Windows (cBobomHoe
3.5ITu, 41'6 O3Y, moHuTOp T10)
20’ — 1.
MynbTUMEIUUHBIN IPOEKTOP
Epson- 1 mwr.;
OxpaH — | mrT.;
HaGop  y4eOHO-HariIsaHBIX
nocoOuit
6 1443a xomnbroTepHblii Kiacc - | ¢ [IK nHa 6Gaze IntelCeleron | ¢ Microsoft Windows 7
ITOMEIICHUE JUIS CPC, | 2.67 TITu, 2 T6 O3V, | (mogmuckaDreamSpark Premium)
KyPCOBOTO NPOEKTUPOBaHMs | MouuTOp Acer 17 — 4 . * Apache OpenOffice
(BBITIOTHEHUST KYPCOBBIX pabor), | [IK moxxmodensl Kk cet | 4.1.8(cBoGomuoe I10);
Himxeropoackas obu., r. | «HTepHeT u |« Mozilla Firefox(cso6omaroe I10);
Hzepxuuck, yi. l'aiinapa, 1. 49 | obecnieunBaroT  JOCTyH B | « Adobe Acrobat Reader
SJICKTPOHHYIO (cBoGoxHOE T10);
HH(bOPMAITHOHHO- * 7-zip mns Windows (cBoGojaHoe
00pa3oBaTeIbHYIO cpeny | r1o);
yHHBCpCHTCTA * Koncyasrantllmroc(I'TI Ne
0332100025418000079 oT
21.12.2018);
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10 METOJMYECKUE PEKOMEHJAIIMA OBYYAIOLIUMCSI IO
OCBOEHMIO JUCLUIIUHBI

10.1. OO0mme MeTOAMYECKHE PEKOMEHIANUM JIsi OOYYAKOIIMXCH 10 OCBOEHHMIO
AUCHHILIMHBI, 00pa3oBaTeibHbIe TEXHOJIOTUHN

JucuumnimHa peanu3yercs IMOCPEACTBOM  IMPOBENEHUS  KOHTAKTHOW  paboThl €
oOyyaromuMucs (BKIIIOYasi MPOBEJCHUE TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH ), CAMOCTOSTEIIbHON
paboThl 00Y4YaIOIINXCS U TPOMEKYTOUHOM aTTecTaliu.

KonTakTHas pabora: aynuTopHasi, BHeay JUTOPHAsI, a TaKXKe MPOBOJUTHCS B DJIEKTPOHHOM
nH(pOpMaIMOHHO-00pa30BaTeNbHOM cpene yauBepcuteTa (ganee - D1OC).

[IpenogaBanvie  AMCUMIUIMHBI  BEAETCSA C  NPUMEHEHHEM  CIEAYIOIIUX  BUJOB
00pa30BaTeNbHbBIX TEXHOJIOTUMA:

- OaJTTbHO-PEUTUHIOBAs] TEXHOJIOTHUS OLICHUBAHUS;

- TeKYIIUI KOHTPOJIb 3HaHM B (hopme TectupoBanus B cpene MOODLE.

[Ipu  mpenogaBaHuM  OUCHUIUIMHBL  «Du3MKa»,  HCIONB3YIOTCS  COBPEMEHHBIE

00pa3oBaTelbHBIC TEXHOJIOTUH, ITO3BOJISIFOIINE IOBBICHTh AKTUBHOCTH OOYYAIONIMXCS IPU
OCBOCHUHU MaTepuayia Kypca U MpeoCTaBUTh UM BO3MOXKHOCTh 3(P(GEKTUBHO PEaIM30BaTh Yachl
CaMOCTOSITENIbHOM pabOThI.

Bech neknnoHHbIN MaTepHual Kypca COMPOBOXKIACTCS KOMITBIOTEPHBIMU MPE3CHTALIUSMU, B
KOTOPBIX HAIJISIHO TPETMOAHOCATCS MaTepuall Pa3JIMYHbIX Pa3/IeioB  Kypca,uTo Jaer
BO3MOXHOCTh OOCYJIUTh MaTepuai ¢ 00ydYarolIMMUCS BO BPeMs YTCHUS JICKIIMHA, aKTHBUPOBATh
UX JEATCIILHOCTh MPH OCBOCHHMM MaTepuajia. MaTepuabl JICKIMI B BHJIE CIIAHI0B HAXOISATCS B
cBoboanoM nocryne Ha B cucteme MOODLE u MoryT ObITh MOJy4Y€HBI 10 YTCHHS JEKIUH U
npopaboTaHbl 00YYAIOIUMUCS B XOI€ CAMOCTOSITEIIBHON PaOOTEHI.

Ha nexuwmsax, n1a0opaTOpHBIX, MPAKTUYECKUX 3aHATUSAX PEATU3YIOTCS WHTEPAKTHBHbBIC
TEXHOJIOTUM, MPUBETCTBYIOTCS BONPOCHI M OOCYXXAEHHS, MHCIONb3yeTCs JIMYHOCTHO-
OPUEHTUPOBAaHHBIM TOJAXOJ, TEXHOJOTUS pPAadOThl B MalbIX TIpynmax, 4YTO TO3BOJSET
o0yyaromuMcsi MposSBUTh ce0si, MOJyYUTh HABBIKM CAaMOCTOATENBHOTO M3Y4EHHUs Marepuaa,
BBIPOBHSATh YPOBEHb 3HAHUI B rpyImIe.

Bce Bompochbl, BO3HMKIINE NpPU CAaMOCTOATENBbHOM paboTe Haja JIOMAIIHUM 3aJlaHUeM,
noApoOHO pa3duparoTcs Ha JaOOPATOPHBIX 3aHATHUIX U JICKIUAX. [IpoBOAATCS MHAMBUY AJIbHBIE
U TPYIIOBBIE KOHCYJbTALMM C HCHOJIb30BAHMEM KakK BCTped ¢ OOYy4arolMMHUCS, TaKk U
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH (JIEKTPOHHAS [104Ta).

WMunnuupyercss akTUBHOCTh OOYYaIOLIMXCS, MOOLIPSAETCs 3aJaHue JII0OBIX BOIPOCOB IO
MaTepuandy, MPaKTUKYeTCs HMHAMBHIyaJlbHBII OTBET Ha  BOMNPOCH  OOyyarolerocs,
PEKOMEHIYIOTCSI METO/IbI YCIEIHOTO CaMOCTOSITEIBHOIO YCBOCHMsI MaTepuaia B 3aBUCUMOCTHU
OT YPOBHSI €ro 0a30BOM MOJITOTOBKH.

Jlis olleHKM 3HaHUM, YMEHHUH, HaBBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIIUH
pUMEHsIeTCs 0aNIbHO-PEHTHUHIOBasi CUCTEMA KOHTPOJIS U OLIEHKH YCIIEBAEMOCTH 00YyYaroIInXCs
B IIPOLIECCE TEKYLIETO KOHTPOJIS.

[TpomexyTouHas arrecranus NPOBOAUTCA B (opme 3auera, 3ayeTa C OLIEHKOH Yy4YeToM
TEKyIIeH yCleBaeMOCTH.

Pe3yabTaTr 00yueHusi cunTaercs c(pOPMHPOBAHHBIM HA MOBBILICEHHOM YPOBHE, €CIU
TEOPETUYECKOE COJEp)KaHUEe Kypca OCBOCHO MONHOCThIO. Ilpum ycTHBIX cobecenoBaHUSIX
oOydaromuiicss MCYEpNbIBAOIE, MOCIEeI0BAaTEIbHO, YETKO M JIOTUYECKH H3JlaraeT y4deOHbIN
MaTepHual; CBOOOIHO CIpaBiISETCS C 3ajjayaMH, BONPOCAMH M JIPYTMMH BHJAMH 3aJlaHHM,
HCIIONIb3YET B OTBETE JOIMOJHUTENbHBIN Marepuas. Bece mpenycMoTpeHHble paboueil ydueOHoit
OporpaMMOil  3a/laHusl BBIMOJHEHBl B COOTBETCTBUM C YCTaHOBJIEHHBIMU TpeOOBAaHUIMH,

19



oOyyaromuics Croco0eH aHaIU3UpPOBATh IIOJIyYE€HHEIE pe3yabTaThI, MIPOSBIIAET
CaMOCTOSITENIbHOCTD NPH BBIITOJIHEHUU 3aJJaHHH.

Pesynbrar 00y4eHusi cuutaercsi c(pOpMHPOBAHHBIM Ha INMOPOTrOBOM YPOBHeE, €CIU
TEOPETUYECKOE COJIepKaHHE Kypca B OCHOBHOM OCBO€HO. IIpm ycTHBIX cobeceqoBaHMsIX
oOyyaromuiics NOCaeA0BaTeNbHO U3JIaraeT y4yeOHbI MaTepuall; MpH 3aTPyAHEHHUAX CIIOCOOEH
MOCJie HAaBOJAAIIUX BOIPOCOB MPOJOIIKUTH 00CYKIEHHE, CIIPaBIseTCs C 3aJjauaMu, BOIpocaMu U
JPYTUMH BHJIAMH 3a/1aHUH, TPeOYIOUMX MPUMEHEHUS 3HAHMIA; BCE MPEAYCMOTPEHHBIE pabouei
y4eOHOI MporpaMMoi 3a7jaHusl BBIIIOJIHEHBI B COOTBETCTBUU C YCTaHOBJICHHBIMHU TPEOOBAHUAMU,
oOydaromuiics  crnocoOeH  aHAJIW3UpPOBATh  MOJIyYEHHbIE  PE3yJbTaThl;  IPOSBISET
CaMOCTOATCIIBHOCTD ITPU BBITIOJIHCHUHN 3a;[aH1/1ﬁ

Pe3yabTar oOyueHHsI CUHMTAeTCs Hec()OPMHMPOBAHHBIM, €CIIM OOYyYaIOMUKCA TIPH
BBINOJIHEHUH 3aJaHUi HE JIEMOHCTPUPYET 3HAHWUK y4eOHOro MarepHala, JOIyCKaeT OIIHOKH,
HEYBEpEHHO, C OONBIIMMH 3aTPYAHCHUSIMU BBINOJNHSAET 3aJaHUs, HE JIEMOHCTPUpPYET
H€O6XOI[I/IMBIX YMCHHﬁ, Ka4y€CTBO BBIIIOJIHCHHBIX SaﬂaHI/If/’I HC COOTBCTCTBYCT YCTAHOBJICHHBIM
TpeOOBaHUSAM, KaueCTBO HUX BBIMIOJHEHUS OLEHEHO YMCIOM OajIOB HIDKE TPEX MO OLECHOYHOU
CUCTEME, YTO COOTBETCTBYET JOIIOPOIOBOMY YPOBHIO.

10.2. MeToanueckne yKa3anus JJisl 3aHATHH JIEKIITHOHHOTO THIIA

JleK1MOHHBIN KypC MPEANoNaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHNE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro IulaHa. B Xole NeKIMOHHBIX 3aHSITHH PACKpPBIBAIOTCS 0a30BbIE BOMPOCH B
paMKax KaxJaoW TeMbl AUCHUIUIHHBI (Tabmuia 4). O003HAYarOTCs KIIFOYEBBIE ACTIEKTHI TEM, a
TaKk)Ke JIeJaroTCsl aKIeHThl Ha Hauboyiee CIOKHBIE W BaXKHBIE TMOJIOKEHHUS H3Y4aeMOTo
MaTepuaia. Marepuaibl JEKIUI ABISIOTCS ONOPHOM OCHOBOM J1JIsl TOATOTOBKM O0yUarommxcs K
MPAKTUYECKUM 3aHATHIM / TaOOpaTOpHBIM paboTaM U BBHIMOJHEHHS 33JaHUN CaMOCTOSTEIbHON
paboThl, a TaKK€ K MEPONPUITUAM TEKYLIETrO KOHTPOJISI YCIEBAEMOCTH M IMPOMEKYTOUHOU
aTTeCTaluy MO IUCLUILIMHE.

10.3. Mertoanuyeckue YyKa3aHHsl [0 OCBOEHMIO JAWCUHMILUIMHBI Ha J1a00OPaTOPHBIX
padorax

[ToaroToBky K Kaxaol mabopaTopHON paboTe O0Oydaromuiicss OJDKEH HavaTh C
O3HAKOMJICHHSI C IUIAHOM 3aHATHUS, KOTOPBIM OTpa)kaeT CcoAep)KaHUE MNPE/UIOKEHHOW TEMBI.
Kaxnas BeimosHeHHAsE paboTa ¢ 0OPMIICHHBIM OTYETOM TIOJUICKHT 3alIUTe Y TPEnoJaBaTers.

[Tpu onleHMBaHMHM 1a0OPATOPHBIX pabOT yUUTHIBAETCS CIIEAYIOLIee:

- Ka4e€CTBO BBIIIOJIHCHUA 3KCHepI/IMeHTaHBHO-HpaKTH‘IeCKOI;'I qacTHu pa6OTI)I " CTCIICHb
COOTBETCTBUS PE3yJIbTATOB pabOTHI 33JaHHBIM TPEOOBAHUM;

- KauecTBO 0(OpMJIEHHS OTYETA IO padoTe;

- KaYeCTBO YCTHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI ITPH 3aLIUTE PAOOTHI.

10.4. MeToguyeckne YyKa3aHUsi 10 OCBOCHHUI0 JHCHMIUVIMHBI HAa 3aHATHAX
CeMHHAPCKOro THIA
[TpakTiyeckne (CeMHHApPCKHUE) 3aHATUS MPEICTABISIOT COOOW AeTamu3aluio JEKIHOHHOTO
TEOPETHYECKOT0 MaTepuaja, MPOBOAATCS B IEISIX 3aKPEIUICHHS Kypca W OXBAaTBHIBAIOT BCE
OCHOBHBIE paznenbl. OCHOBHOW (OpMOI MPOBENCHUS CEMUHAPOB M MPAKTUUYECKUX 3aHATUI
ABJISIETCST 00CYXAeHNE HanOoJiee MPOOJIEMHBIX U CIOXKHBIX BOTIPOCOB IO OTACIBHBIM TEMaM, a
TakKe pelieHue 3a/1a4 1 pa30op MPUMEpOB U CUTYaAIIU B Ay TUTOPHBIX YCIOBHUSX.

[IpakTrueckue (CEeMUHAPCKHUE) 3aHATHS 00YUAIOMUXCS 00ECIIeYNBaIOT:

- MPOBEPKY U YTOUYHEHUE 3HAHUM, TOTYYEHHBIX Ha JICKIUAX;

- MOJyYeHWE YMEHWW W HABBIKOB COCTABJIEHHUS JOKJIAJOB M COOOIIECHUN, OOCYXICHUS

BOIIPOCOB I10 Y4eOHOMY MaTepHany TUCIUIUINHEI,

- MOJBEACHUE WUTOTOB 3aHATHUNA MO PEUTHHIOBOM CHCTEME, COTJIACHO TEXHOJIOTMYECKOU

KapTe AUCIUIUINHBIL.
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10.5. MeToanueckne yKka3aHus 1o cCaMoOCTOSITeIbHOI paGoTe o0y4aromuxcs

CamocrosiTennbHass pabora oOecrnednBacT TOJATOTOBKY OOYYaOIIMXCS K ayJIUTOPHBIM
3QHITHSIM U MEPOTIPUATHUSM TEKYIIEro KOHTPOJIS U MPOMEKYTOYHON aTTECTAIUH 110 M3y4aeMOu
JTUCHUIUIMHE. Pe3ynbTaTel 3TOM MOATOTOBKH MPOSIBISIIOTCS B aKTUBHOCTH OOYYaromIMXCs Ha
3aHITHSIX U B KQUeCTBE BBHIMOJTHCHHBIX 33JJaHUH ISl CAMOCTOSITEIBHONU padOTHI U APYTUX (OPM
TEKYIIETr0 KOHTPOJIS.

[Tpu BBIONHEHUU 3alaHU JII CAMOCTOSTEIHHONW PabOThl PEKOMEHIYETCS MpopadoTKa
MaTepUAJIOB JICKIUUA 10 KaXKJIOM MIPONACHHONH TeMe, a TakKe H3y4YeHUE PEKOMEHIYEeMOM
JIUTEpaTyphl, peacTaBieHHON B Pasznene 6.

B mpouecce camocTosTensHOM pabOThl MPU U3yUYEHUHU JUCIUTUIHHBL,00yJalonuecss MOTYT
paboTaTh Ha KOMIIBIOTEpPE B CHEIUAIM3UPOBAHHBIX AyJUTOPHUSIX JUISI CAMOCTOATEIHHONU paboThI
(Tabnuia 12). B ayUTOPUSX ~ UMEEeTCsl  JOCTym  4depe3  MH(POPMAIMOHHO-
TEJIEeKOMMYHUKALIMOHHYIO ceTh «HTepHeT» K 3JIeKTPOHHOI MH(POPMAIIMOHHO-00pa30BaTEeNbHOM
cpene ynumBepcuteta (DUMOC) wu snexrponHoi Oubmmoreunoit cucreme (OBC), rme B
JJIEKTPOHHOM BHUJE PAcCIOaraloTcsi yueOHble M y4eOHO-METOJUYECKHE MaTepHallbl, KOTOpbIE
MOTYT OBITh UCIIOJIb30BAHBI JIJISI CAMOCTOSATEIHHON PaOOTHI IPU U3YYCHUN AUCIUILTUHBL.

11 OHEHOYHBIE CPEJACTBA JJIAA KOHTPOJISI OCBOEHUSA JTUCIUIIJIMHBI

11.1. TunoBble KOHTPOJIbHbIE 3aJaHUS WM HHbIe MaTepHajbl, HEOOXOAUMbIE [JIA
OLCHKM 3HAHWI, yYMEHHMiH, HABbIKOB M (WJHM) ONBITA B XO0Je TeKYLIero KOHTPOJIs
ycneBaeMoCTH

JI1st TeKy1ero KOHTPOISI3HAHU,00y9aromuxcst M0 IUCHUIUITMHE TPOBOIUTCIKOMILIEKCHAS
OLIEHKA 3HAHMII, BKJIIOYAIOIIIast

- IPOBEJICHUE JIA0OPATOPHBIX padoT;

- TECTUPOBAHUE Ha CaliTe MpenoiaBaresis 10 pa3InyHbIM pa3jiesaM Kypca,

- BBITIOJTHEHUE 33JaHUM I CAMOCTOSITEIbHON paboThI;

11.1.1. TunoBsble 3agaHus 1J1s1 1a00PATOPHBIX padoT
Tunosble 3amaHus Ui J1aOOpaTOpHBIX PabOT HaxoAsTcs Ha Kadeape B BUIE KapTOUeK
(KOMIUIEKTHI 3aJJaHUM JUIs 3aIIUTHI U CJ1auu J1abopaTopHbIX padoT -100 mit.).

11.1.2. TunoBBIe TECTOBBIE 3aJaHUA

Ilpumepsr mecmogvlx 3a0anuil 1O ITUCHUIUIMHE (OIICHOYHBIE CPEACTBA B TIOJHOM
o0Bpeme xpaHaTcs Ha Kadenpe «ABToMaTu3alus, SJHEPTeTHKa, MaTeMaTuka U WH()OpMalOHHbIE
CHCTEMBI»):
1. Kakue ¢usnyueckue BETUYMHBI OTHOCATCS K OCHOBHBIM C TOYKH 3PEHUS MEXIyHApOIHOMI

CHUCTEMEI €UHUILL?

1) Macca, Bpemsi, CKOPOCTb, TEMIIEpATypa, CHIIa TOKA.

2) Bpewms, nnuHa, Macca, cuiia CBeTa, cujia.

3) TemnepaTypa, KOJI-BO BEIIECTBA, Macca, BpeMsl, CHJIa.

4) InwHa, cuiia TOKa, cuja CBeTa, BpeMsi, Macca.

5) Cuna Toka, Bpemsi, yCKOpeHHUe, Macca, JIUHA.

2. Teno IBUKETCS IO OKPYKHOCTU PaBHOYCKOpeHHO. Kakoe yTBepxk1eHne HEBEPHO?
1) HopmanbHOe yckOopeHHe HalpaBiIeHO K HEHTPY OKPY>KHOCTH.
2) TanreHIMaNnbHOE YCKOPEHHE HAIIPABJIEHO 110 KaCaTEIbHON K TPA€KTOPHH.
3) HopmanbHoe ycKOpeHne COBIaaeT 1o HAIIPaBICHUIO CO CKOPOCTBIO.
4) TlonHOE yCKOpEHHE HAIIPABJICHO MO YIIIOM K KacaTelbHOM.
5) VrioBas CKOPOCTh HANpPaBJICHA BIOJb MEPICHIUKYJISIPA K TUIOCKOCTH JIBUKCHHUSL.

3. Kakas ¢opmynupoBka Broporo 3akoHa HetoTroHa HeBepHa?
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1) M3meHeHne UMIyJbca TeIa PaBHO HMITYJIbCY JCHCTBYIOICH CHIIBI.

2) l3MeHeHHe MMITyJIbCa CUCTEMBI T PABHO HMITYJILCY BHEITHHUX CHIL.

3) VYckopenue Tena npsMo MPONOPIMOHATBLHO ACHCTBYIONICH CHile U 00paTHO
IIPONOPLUOHAIBHO MACCe.

4) YCcKOpeHHE [IEHTPa MacC CUCTEMbI TeJ PSMO HPOMOPIIHOHATIBHO alnre0pandecKon
CyMMe BHEIIHUX CHJI M 00pPaTHO MPONOPLMOHAIBHO CYMMapHOM Macce Beex Tell
CHUCTEMBI.

5) l3MeHeHHe NMIyJIbCa CHCTEMBI TeJl PABHO UMITYJIbCY BCEX CHJI, ICHCTBYIOIINX Ha
TEJa CUCTEMBI.

4. B kakux cily4asx UMIYJbC CUCTEMBI TEJ COXpaHseTca? YKa3aTb HEBEPHBIN OTBET.
1) Ecniu cymma BHemHux cui pata 0.
2) Ecnu cuctema 3aMKHYyTa.
3) Ecniu cymMMa BHyTpeHHUX cuil paBHa 0.
4) Ecnu BpeMs JeHCTBUS BHEITHUX CHUJT OUYE€Hb MaJIo.
5) Ecnu BHemIHME cuilbl BEIMKH, a BpEMS UX AEHCTBHS OYEHb MaJIo.

5. UeMmy paBHO U3MEHEHHE MEXAHUYECKOM 3HEPTUN IPOU3BOIBHON CUCTEMBI TEN?
1) PaGore Bcex AeHCTBYIOMUX CHUIL.
2) Pabote auccUNaTUBHBIX CUIL.
3) PaGote KOHCEpPBATUBHBIX M JUCCUIIATUBHBIX CHJI.
4) PaboTe BHEITHUX U KOHCEPBATUBHBIX CHUII.
5) PaGoTe BHEIIHUX U TUCCUIIATUBHBIX CHUIL.

6. YKa3aTb HEBEPHOE ONpPEAEICHUE MOMEHTA CHJIBL.
1) MoMeHT cuiibl OIpeiessieTcsl BEKTOPHBIM ITPOU3BEICHUEM PauyCca-BEKTOpa Ha CUITY.
2) MOMEHT Cuibl ONpeesieTcsl BEKTOPHBIM POU3BEICHUEM CHIIbI HA PajInyC-BEKTOP.
3) Moaysibp MOMEHTa CHJIbI paBEH IPOU3BEICHUIO CHIIbI HA IJIEY0 MOMEHTA CHJIBI.
4) MoMeHT cuIIbl BCeT/ia HarpasJieH B/I0JIb OT BPALICHHUS.
5) Moaynb MOMEHTa CUJIbl paBEH MPOM3BEICHUIO CUJIbI HAa PaJUyC-BEKTOP U Ha CHHYC
yIJla MEeXIy HUMH.

7. Yka3zaTb HeBEpHYIO (POPMYIHPOBKY OCHOBHOTO 3aKOHA TUHAMHKHU BPAIIaTEIbHOTO ABHKEHUS.
1) YrioBoe yckopeHue Tesna npsMo MPONOPIMOHATIBHO MOMEHTY JIEHCTBYIOMIECH CUIIBI U
00paTHO POMOPIIMOHATTEHO MOMEHTY UHEPIIUH.

2) VI3MeHeHne MOMEHTa UMITYJIbCa BPAIAIOIIErocs Tejla PABHO UMITYJIBCY JIEHCTBYIOIINX
CHII.

3) CxkopocTh M3MEHEHHSI MOMEHTA MMITYJIbCa BpAIIAIOMIErocs Tejla CO BpPEMEHEM paBHA
MOMEHTY BHEIIHEH CHUIIBI.

4) V3meHeHWe MOMEHTa HMMITYJbCa BPAIAOMIETOCS Tela PaBHO HMITYJILCY MOMEHTA
BHEIITHEHN CHUJIBI.

5) IlepBas mpou3BoIHASE OT MOMEHTA UMITYJIbCA TeJIa TT0 BPEMEHHU paBHA ajreOpanvdecKoit
CyMME MOMEHTOB BHEITHUX CHJL.

11.1.3. TunoBble 3aJaHusi AJIsl CAMOCTOSITEIbHOI PadoThI

Bapuanr 1
3amaua 1. Kycok mnactunmaa maccoit 100T 6pocaroT BEpTUKAIBLHO BHU3 CO CKOPOCThiO 10M/c ¢
BbICOTHI 10M. JlepopmMupysich, MIacTUIMH MpUiaHNaeT K noiy. Yaap mmtes 0,1c. Onpenenuts
CPEIHIO0 CUJTY yaapa.
3amava 2. Msu ¢ maccoit 0,5KT J1eTUT ropu30HTAIBHO co ckopocThio 10M/c. [locne yaapa Horoit
¢ cwion 110H ms4 mpomomkaer OBHraTbCs IOPU3OHTAIBHO C YABOEHHOW CKOpPOCTBIO, HO B
NEPIEHIUKYJISIPHOM HarpaBiieHuU. CKOIbKO BpEMEHU UIHIICA yaap?
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3amaua 3. HeBecomblil ONOK yKpeIuleH Ha KOHIE cToia. J[Be rupu paBHOro Beca mo 1 kr
COEIMHEHBl HUTHIO, KOTOpas MepekuHyTa uepe3 O0nok. OnHa rupsi CKOJNB3UT IO CTOJY, BTOpas
BHUCUT Ha HHUTU JBUTASACh BepTUKaIbHO BHU3. KoadduuumeHnt Tpenus rupu o cron pasex 0,1.
Haiitu: 1) yckopeHue ¢ KOTOPBIM JIBUTAeTCs TUPA @; 2) Cwly HarTsbkeHus HuTH F. Tpenuem B
O110Ke peHedpeyb.

3agava 4. B cocyne Haxoautcsi cMech 10r yriekucnoro rasa u 15r azora. HalTh miIoTHOCTH
aT0i cMecu npu Temnepatype 17°C u napnenuu 1,5-10°I1a.

3agava 5. Kucinopoa maccoi 10r HaxoauTcs MoJl 1aBJICHUEM 3-10°Ia Mpy TeMIepaType 10°C.
[Tocne HarpeBaHusl pH MOCTOSIHHOM JaBJIeHWHU Ta3 3aHs1 00béM 101 Haiitu: 1) xonmmdectBo
TEIUIa, MOJYYCHHOTO Ta30M; 2) U3MEHEHUE BHYTPEHHEH dHEprun rasa; 3) paboTy, COBEpPIIEHHYIO
ra3oM IpHu pacUIMpPEeHUH.

Bapuant 2
3amauya 1. B cocyne o6bémom 300nm Haxomutes ra3 mpu temmeparype 350K u nasnenun 0,4
MlITa. TemoémkocTh Ta3a npu nocTossHHOM 00béMe paBHa 857 JIx/K. OnpenenuTs mokasareib
anradaTel ATOro rasa.
3amava 2. HaliTu u3MeHeHHe SHTPONUU MPH mepexoae 8r kuciopojaa ot oobéma B 10m mpu
temnepatype 80 °C k 06wémy B 401 ipu Temmepatype 300 °C.
3amava 3. [Inockuii BO3MYIIHBIN KOHIEHCATOP, PACCTOSHUE MEXY TUIACTUHAMU KOTOPOTO 2 CM,
3apskeH 1o HanpsbkeHuss U= 3 kB. KakoBa Oyner HampspKeHHOCTb IIOJIE W SHEprus
KOHJIEHCATOpa /10 U TOCTe pa3BUKEHHs TJIACTUH 10 paccTosHus 5 cm? [Inomanp miactun S =
100 cm?. TInacTHHBI KOHIEHCATOpa: a) He OTKIIOYAIOT OT MCTOYHHMKA NUTAHMS; 0) CHayana
OTKJIFOYAIOT, 3aT€M Pa3/IBHUTalOT.
3amaua 4. Konnmencarop emkocteto Ci1 = 4 Mk, 3apsokeHHbIH 10 Hanpsokenns Up = 26 B
COCIMHSIOT TMapalielbHO C KOHAEHcAaTopoM eMKocThio Cp; = 6 Mkd, 3apspKeHHBIM 0
HanpspkeHus Uz = 16 B, oOknankamu, MMEIOIIMMU OJMHAKOBBIE 110 3HAKY 3apsaibl. OnpeaenuThb
HaANpPsDKEHUE Ha KOHJIEHCATOPaX MOCTe UX COSTUHEHUS.
3amaya 5. McTouHMK CBeTa HaXOAMTCS Ha ONTHUYECKOM OCH TOHKOHM coOuparomiel JUH3bI Ha
paccrosiunu 0h=20cM OT Hee, a ero MHUMOE M300paxkeHHe moiy4daercst Ha paccrosiHuu fi=30cm
or Hee. Ha KkakoM pacCTOSIHUM OT JIMH3BI TOJYYUTCS H300pa)K€HHE CBETSILENHCS TOYKH,
HaxoJsmielcs Ha pacctosauu 0=10cm ot Hee? Kakoe mosyuntcs nzobpaxenue?

11.2. TunoBble KOHTPOJIbHBbIE 3aJaHUSI WM HHbIe MAaTePHAJIbl, HEOOXOAUMBIE IJs
OLIEHKM 3HAHUI, yMeHH i, HABBIKOB M (IJIM) ONBITA B X0/1€ ATTECTAIUM 10 JUCHHUILIUHE

d)opMa NpoBEACHUA AaATTCCTAlMU TI0 JUCHUIUIMHC — 3a4eT, 3a4UeT C OHGHKOﬁ: Io
pe3yJjibTaTaM HAKOIIUTECIBHOT'O peﬁTnHra ni B (1)OpM€ IIUCBMCHHOTI'O 3a4€Ta.

IlepeyeHb BONPOCOB K 3a4eTy ¢ oneHkoil no aucuuniute b1.5.16 «®usukay
Yacrs 1

Knaccudukanus pu3nueckux BeJIUYUH.

CkopocTb 1 ycKOpeHHe. 3aKOHBI KHHEMATHKH MOCTYNATEIbHOTO JBUKCHMSL.

VYrioBasi CKOpPOCTh U YIIIOBOE YCKOpEeHHE. 3aKOHbI KHHEMATUKU BpalllaTelbHOro

JBUKECHUS.

Cwita B Ipupo/ie ¥ UX OCHOBHBIE CBOMCTBA.

3akonsl HeroToHa.

[lenTp macc cucremsl Tel. Teopema o IBUKEHHUH IIEHTPaA Macc.

3aKOH COXpaHEHMsI UMITyJIbCA.

3aKoH 00 N3MEHEHHUU U COXPaHEHUU MEXaHWYECKOW SHEPTUU CUCTEMBI TEJl.

MOoOMEHT UMITyJIbca U MOMEHT CHJIBL.

10 MowmenT unepuuu TBepaoro tena. Teopema IITeiinepa.

11. OcHOBHO¥ 3aKOH TUHAMUKH BpaIaTeIbHOTO ABHKCHHUS.

12. 3akoH coXpaHEHHUs MOMEHTa UMITYJIbCA.
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13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.

42.
43.
44,
45.
46.
47.
48.

49.
50.

51.
52.
53.

54.
55.
56.
57.

Kunerndeckas 3Heprus BpallaroIerocs Tea. 3aKOH COXpaHEHUs SHEPTUHU IIPU CII0AKHOM
JBUKEHUH TBEPJOTO TEJNA.

Cunel MHEpLIMH.

3aKOH COXpaHEHUsl B HEMHEPUUAJIbHBIX CUCTEMAX OTCUETA.

CB00OOoIHBIE MEXaHUYECKHE KOJICOaHusI.

BekTopHas nuarpamma Kosie6aTenbHOro mpoiiecca.

3aryxaromue MEXaHHueCKUe KoIeOaHms.

[TapameTpsl 3aTyXaromero KouedaTesIbHOTO Mpoliecca.

BrinyxeHHble MexaHndeckue koyebanus. SIBieHrne pe3oHaHca.

CrnosxeHue nmapauienbHbIX KOJIeOaHUH.

CrnosxeHue nepreHauKyISpHbIX KOJIeOaHUuH.

MaremaTnuecKkuii MasiTHUK.

®u3nuecKuil MasTHUK.

OmnbiT Maiikenscona u Mop:u.

IIpeoOpazoBanms ["anunes u Jlopenia.

CrnenctBust u3 mpeobOpa3oBanuii Jlopenna.

3aKOHBI PENSITUBUCTCKON TMHAMUKHU.

CrpykTypa criennaibHOU U 00I11el TEOPUU OTHOCUTEIbHOCTH.

OCHOBHBIE TIOJIO)KEHUS] MOJIEKYJIIPHO-KMHETUYECKON Teopuu. JlaBieHue, Temneparypa u
BHYTPEHHSS SHEPT s UJI€aIbHOIO ra3a.

[lepBoe HavasI0 TEPMOJAUHAMHUKHU.

VYnpasnenne Menaeneesa — Knaitnepona.M3onponeccel

Buibl TENIOEMKOCTH U CBSI3b MEKYy HUMM.

Pabora rasza B uzonporeccax.

Pacnpenenenue bonbiumana. bapomerpuueckas hopmyna.

Pacnpenenenue Maxkcgenna. CpeaHekBaapaTUdHasi, CpeHss 1 HauOojiee BEposTHAS
CKOpOCTb.

Termobie Mamuubl. [ukn KapHo.

Cratuctudeckoe ¥ TEpMOJINHAMUYECKOE ONPEACIICHUE SHTPOIINH.

BTtopoe u TpeThe Hauano TepMOAMHAMUKH.

®da30BbIE IEPEXO/IBI IEPBOTO U BTOPOro poaa. @azoBble JuarpaMmsbl IPOCTHIX BEIIECTB.
Knaccugukanus BeniecTs 1o arperaTHOMY COCTOSTHUIO, 10 SHEPTHUH B3aUMOJICHCTBUS U
10 CTPYKTYDE.

JlaBnenue, 00beM U BHYTPEHHSS SHEPTUs peajbHOro ra3a. Y paBHeHue Ban-nep-Baanbca.
JuHaMuKa T€YeHHsI peaJbHOM )KUIKOCTH.

Bsi3k0CTh )KMAKOCTEN 1 ra30B.

[ToBepXHOCTHOE HATSKEHUE.

Knaccugukanus KpucTaqiMuecKux BEIIeCTB.

Ynpyrocts TBepAbIX Te. 3akoH ['yka.

OcHoBHbIE CBOWCTBA TBEPABIX TeN. Temmneparypa IIaBlIeHus, TEIII0OEMKOCTb, BUbI CBSA3H
aTOMOB U MOJIEKYI, 1e(DEeKThl B KpUCTAIIAX.

DIIEKTpUYECKU 3apsij. 3aKOH COXPAaHEHHUs 3apsi/iOB.

Onexrpuueckoe nojie. HanpspkeHHOCTh M MOTEHLMAN 3IEKTPUUECKOT0 Nojst. CBA3b
MeXJly HUMH. Pa3HOCTh MOTEHINAIOB.

3axoH Kynona. ITons TogeuHsIX 3aps10B.

Teopema I"aycca. DnekTpudeckoe moJje 3apsKEeHHON HUTH, TNTIOCKOCTH, CHEPHI.
DNEKTPUYECKOE MOJIE€ B TUNIEKTPUKAX. BEKTOp monspusanuu U BEKTOP dJIEKTPUUECKON
WHIYKITAU.

[ToBeneHnEe METAIIIIOB B 3JIEKTPOCTATHUECKOM IOJIE.

Konpaencarop. Pacuer napametrpoB koHaeHcatopa. CoelMHEHNE KOHAEHCATOPOB.
DneKTpUuuecKuil TOK B MeTaiiax. KonnuecTBeHHbIE XapaKTEPUCTUKU TOKA.
Knaccuueckas Teopus 3J1eKTpOIpPOBOAUMOCTH METaIoB. 3akoH Oma B
nuddepeHImanbLHoR Gopme.
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58.

19.
20.

21

3akoH OMa AJ11 OTHOPOAHOI'O U HEOJHOPOIHOTO Y4acTKOB Lienu. 3akoH Oma 11
3aMKHYTOM ILIETH.

. 3akoH /[xoyns — Jlenna B auddepeHnnanbHoi 1 HHTErpanbHOM hopme.
. I[IpaBuna pacuera nieneit mocrossHHoro Toka. [Ipasuna Kupxroda.

Yactsp 2
Maruutnoe nosie. Uuayknusa marautHoro noJjsi. 3akoH buo-Casapa-Jlamnnaca.
MarauTtHoe 1nosje npsiMoro ¥ KpyroBoro Toka
Cwia Ammniepa. PaGoTa crs1 MarHuTHOTO TOJIA.
Cuita Jlopenua. JIBuxkeHue 3apsyKE€HHbIX YaCTUL B MArHUTHBIX MOJISIX.
Knaccugukanus maraetukoB. Bektop HamarnmumBanusi. HampsokeHHOCTh MarHUTHOTO
OJISL.
JnamarueTusm.
[Tapa-u dheppomMarueTuku.
NHnyKTuBHOCTH. MarHuTHOE IOJIE U DHEPTHS COJICHOUAA.
[ToTOK M HUPKYJISLMSA MAarHUTHOTO MOJIS. 3aKOH IOJIHOTO TOKA.

. Tok cmemenus. YpaBHeHUs: MakcBeiia B MHTETpalIbHOU Gopme.

. YpaBuenus MakcBesia B tuddepeHimanbHoin Gopme.

. YpaBHeHus MakcBeluia B CKalIsIpHOU (hopme.

. O6pazoBanue cBOOOIHOM PIEKTPOMArHUTHON BOJIHBI.

. DJIeKTPOMarHUTHBIE BOJHBI.

. CBOOOIHBIEC HE3aTyXaIOIIUE IIEKTPHUUECKHUE KOTeOaHusl.

. 3aTyXarolue 3JIeKTPUIECKUe KOJIeOaHUs.

. BeiHy)KIeHHbIe 2NIeKTpruecKkre konebanus. Pezonanc.

. IlepemennsbIii Tok. CONMPOTUBICHUE, EMKOCTh U MHIYKTUBHOCTh B IICTISX IEPEMEHHOTO

TOKa.
Nwmnenanc. Pacuer umnenanca. O01mue NpUHIKIIBI pacyeTa Ienei mepeMeHHOTO TOKa.
3aKOHbI FT€OMETPUUECKOUN ONTUKH.

. Cobuparoinasi ¥ pacceuBaromas JMH3a.

22.DOTOMETPUYECKUE BEIINYNHBI.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Wurepdepenuums. Ycmopue max u min.

WuTepdepeHIys B TOHKUX IJICHKaX.

KorepeHTHOCTS.

Hudpakuus. [Ipunnun Itoiirenca.

Hudpaxnus OpayHrodepa Ha MIETH.

JudpakumuoHHas pereTka.

[Tonspu3zanus ceeta. Buabl noisipu3oBaHHOro cBera. 3akoH Manoca.
Hucnepcus ceera.

KonnuecTBeHHbIE XapaKTEPUCTUKH TEIIJIOBOTO U3ITyUYEHUS.

3akonsl Credana-bonsiimana, Kupxroda u Buna.

Pacnpenenenue Penes-/lxxunca n [1nanka.

PeHTreHoBcKOE H3IyUYEHHE.

®otoHbI. /[aBneHue cBera.

I'mnoresa ne bpoiiis.

CooTHotieHne HeonpeaeneHHocTei [ elizenoepra.

BonHoBas gpyHKIus 1 ee cBOMCTBA.

VYpasuenus lpenunrepa. CranmonapHoe ypaBuenue [penunrepa.

40.Ypasuenus Ulpenunrepa aist cBOOOAHO IBUKYIIEHCS YAaCTUILIBI.

41.
42.
43.

44,

45.
46.

VYpasuenus lpenunrepa 1yisi 4aCTULBI B OJTHOMEPHOM MOTEHIIMATBHOM SIME.
ATomHOe aapo. SAnepHble cuibl. Moaenu. JHeprus CBA3H A1pa.

[3 -pactian u pyrue BUABI paJHOAKTHBHOTO paca/a.

Jlo3nMeTrpus n3ry4eHuil.

KocMmuueckoe nznyyeHue.

B3anMopeicTBre U3ITy4YEeHHsI C BEIIECTBOM.
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47. Knaccudukarus 31eMEeHTapHbBIX YaCTHII.

PernameHT npoBeeHus TeKyLIero KOHTPoJisi B ¢popMe KOMNbIOTEPHOI0 TECTHPOBAHUS

Koa-Bo 3anannii B 6aHke Kou-Bo 3apanmii, Bpems Ha
BOINPOCOB NpeIbsBIAseMbIX TecTHPOBaHHe, MUH.
o0yyamomemycsi
100 25 50

[TonmHbIl QOH OIEHOYHBIX CPEJICTB JUIS MPOBEACHUS IMPOMEKYTOYHOW arrectaiuu B (opme
KOMITBIOTEPHOI'O0 TECTHUPOBAHUS pa3MEIleH B OaHKE BOIPOCOB JIAHHOTO Kypca JUCHHUILIMHBI B
CJ10 MOODLE.
B xoJ1e MOJArOTOBKM K TEKYIIEMY KOHTPOJIFOOOYYAIOIIMMCS MPEAOCTABISICTCS BO3MOXKHOCTD
MPOUTH TECT caMomnpoBepKu. TecT ais camonpoBepku Mo aucnumuinHe pasmenied B CJ1O
Moodle IITU HI'TY B cBOGOIHOM Jj1s1 00YYAIOIIUXCS TOCTYIIE.
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