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1. IEPEYEHDb INTAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA 11O AUCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMbBIMU PE3YJBbTATAMUN OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT' PAMMBI
1.1 IInanupyemslii mporecc o0y4eHHUs MO JUCHUILIMHE HarpaBlieH Ha (OpMHpOBaHHE Cie-
JOYIOIIUX KOMIIETCHIIUM:
Ob6menpodeccuonanbubie komnerenuuu (OIIK):
- CIOCOOEH pelIaTh TUIOBBIE 3a7aui MPO(ECCHOHATBFHON AESTETLHOCTH Ha OCHOBE 3HAHHM OC-
HOBHBIX 3aKOHOB MAaTEMaTHYECKUX U E€CTECTBEHHBIX HAyK C NPUMEHEHHEM HH(pOPMAIMOHHO-
KOMMYHHUKAITHOHHBIX TexHosoruit (OITK-1).
NHaukaTopbl 10CTH/KEHUS KOMIIeTeHINH .
- UCMOJb3yeT OCHOBHBIC 3aKOHBI MAaTEMATUYECKUX TUCHUIUIMH JJIsl PEIICHHUS THIIOBBIX 3a/a4
npodeccronanbHoi aestensHoctd (OITK-1.1).
1.2 [Inanupyemble pe3yabTaTbl OOy4eHHs MO TUCIMILIMHE, XapaKTepU3yolue dTamnbl Gop-
MHPOBaHUs KOMIIETCHIINH, COOTHECEHHBIE C IUITAHWPYEMBIMU pe3yJbTaTaMH OCBOCHHs 00pa3oBa-
TEJIbHOW MPOrpaMMbl OakanaBpuaTa 1o HamnpasiaeHuto noaroroBku 35.03.05 CanoBoacTBo, Harpas-

JICHHOCTh JleKOpaTHBHOE CaJI0BOJICTBO M JIAaHIIIA(THBIN AU3aiiH, PEACTaBJICHBI B Ta0IHIIE:
Ko [TnaHupyemble pe3yabTaThl 00y4YeHUs
ConeprxaHue KoM- Kong 1 saumeHoBaHue
KoMIIe- dopmupyembie 3HAHHS, YMEHUS U
NEeTeHIINH WHJ/INKATOpa IOCTUXKE-
TEHITUU HABBIKU
HUS KOMIICTCHIINH
1 2 3 4
OIIK-1 | cmocoben pemats | OIIK-1.1 ucnons3yer | 3uanue: OCHOBHBIC TOHATHSA, (U3HUE-

TUTIOBBIE  3aJla4H
poQecCuoHaIIb-
HOM JIeSTENbHOCTH
Ha OCHOBE 3HaHMI
OCHOBHBIX 3aKOHOB
MaTeMaTUYeCKUX M
€CTECTBEHHBIX
HAayK C TMpUMEHe-
HUEeM uHopMalu-
OHHO-
KOMMYHHKAIHOH-
HBIX TEXHOJIOTHUM

OCHOBHbIE 3aKOHBI Ma-

TEMATUYCCKUX TUCIU-

IUTHH [T PEIICHUS TH-

MOBBIX 3a7a4 podec-

CHOHAJIBHOM JesATeIb-
HOCTH

CKHE SIBJICHUS, OCHOBHBIC 3aKOHBI H
MOJICIIA MEXaHUKH, JJIEKTPUUECTBA U
MarHeTusma, Koyie0aHHMHi W  BOJH,
KBaHTOBON (DU3WKH, CTaTHCTHYECKOMN
GU3MKK U TepPMOJWHAMUKH; TPaHUIIBI
WX TPUMEHUMOCTH, NPUMEHEHHE 3a-
KOHOB B B@KHEHUIIMX MPaKTHYECKUX
MPUIIOKCHUSX; OCHOBHBIC (PU3NYCCKUE
BEJIMYMHBI U (U3NYECKUE KOHCTAHTHI,
WX OIpEIENICHHE, CMBICI, CIIOCOOBI U
€IUHULIBI UX HM3MEpeHus; (QpyHIameH-
TaabHbIE (DU3UYECKUE OMBITHI U HX
pOJIb B pa3BUTHM HAyKHU; HA3HAYEHUE U
MIPUHIUIIBI JEHCTBUS BaXXHEHINX (u-
3UYECKUX MPUOOPOB.

Ymenue: wcnonp3oBaTh  OCHOBHBIE
npueMbl 00pabOTKU SKCIIEPUMEHTAIb-
HBIX JIAaHHBIX; PEIIaTh TUTIOBBIC 33/1a4U
M0 OCHOBHBIM paznenaMm (QHU3uKH; 00b-
SICHUTh OCHOBHBIEC HaOJI0JJaeMbIe TPH-
pPOIHBIE M TEXHOTCHHBIC SIBICHUS U
¢ ekt ¢ no3unuii QpyHAaMeHTa b-
HBIX (U3NYECKUX B3aUMOJCHCTBHIA,
HCTOJIKOBBIBATh CMBICT (DU3UYECKUX
BEJIMYUH M TIOHATUM; 3alUCHIBaTh
ypaBHEHUS 751 (PU3NUECKUX BEIUYUH
B cucteme CU; paborats ¢ mpubopamu
U 000pyIOBaHHEM COBPEMEHHOU (-
3U4YeCcKOi 1abopaTopun; UCTIOIB30BATh
MeToabl  (uznueckoro W (hU3MKO-

2




Onvim

CiA

BUJILHOU

XUMHYECKOTO.
Hasvix: BnajeTb METONAMU JKCIEPHU-
MEHTaJbHOTO UCCIIeNOBaHUS B (pu3HKe
(maHupoBaHWE, TOCTaHOBKAa W 00pa-
0OTKa SKCIEPUMEHTA); UCIIOIh30BAHMUS
OCHOBHBIX 00MIe(hU3MIECKUX 3aKOHOB
Y TPUHIUIIOB B BAXKHEHIIUX TPAKTH-
YECKUX MPHIOKCHUSX;
OCHOBHBIX
MaTeMaTHYECKOT0 aHalu3a JJIsl pelie-
HUSI €CTECTBCHHOHAYUYHBIX 3a/1a4; Ipa-
IKCILTyaTaIiH
MpuOOpPOB M OOOPYIOBAaHMS COBpE-
MEHHOW (u3mueckoit naboparopuw;
UCTIOJIB30BaHUSI METOIOB (PH3HUECKOTO
MOJICTTUPOBAHUS Ha MPAKTHKE.

O0esimenbHOCIU:
OTIBIT TIPOBEJCHUS (U3UUCCKUX H3Me-
pPEHUI U OBIIAJCTh HAYaIbHBIMUA HABBI-
KaMU TIPOBEIICHHS JKCIEPUMEHTAIb-
HBIX HAYYHBIX HCCICIOBaHUU (C WC-
M0JIb30BAaHUEM COBPEMEHHBIX H3MEpH-
TEIBHBIX TPUOOPOB M HAYYHOU aria-
paTyphl), a Takke MeTogaMu o0padboT-
KH pe3yJIbTaTOB U3MEPEHUH; HAyIUTh-
3 (PEKTUBHOMY  HCIIOJIb30BAHHIO
MOJIYYCHHBIX 3HAHUH M HaBBIKOB
rpaMOTHOMY MPUMEHEHHIO UX B CBOCH
MPAKTUICCKON JACSITEIILHOCTH

MCTOAOB

IPUMCHCHHUS
buzuKo-

OCHOBHBIX

INOJIYYUTDb

u

2. OFBEM JUCHUIIVIMHBI B 3BAYETHBIX EAUHUILIAX C YKASAHUEM
KOINYECTBA AKAJEMUYECKUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIUXCA C TIPEIIOJABATEJIEM U HA CAMOCTOATEJIBHYIO

PABOTY OBYUYAIOIIIUXCHA
KonTakTHas pabora c npenoaaBareiemM ®opva  mpome-
T 3 KonrakrTnas pabo- . )
PyLOEeM J1ao II -|CamocTOofAITEILHAA KYTOIHOM aTTe
cemectp|kocts  |Jetcnuii, |'1200P2TOP. (lIpakTie.iTa Ha  mpomexy cTanmn
3.E. / uac.|uac. 3aHATHH, 3aHATHH, [TOYHYI0O aTTecTa- pabora, yac. (3K3./3au€T ¢
uac. uac. 1uio, OIIEHK./3a4eT)
Jac.

Ounasn ¢opma o0yuenusi 2023 rox Habopa
1 | 4144 | 18 | 36 | 13 | 88,7 | YK3aMeH

3aounast popma obyuenus 2023 rog Habopa
1 | 4144 | 4 | 8 \ 13 | 1307 | JK3aMeH




3. COAEP) KAHUE JUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PABJAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJIJEMUYECKHX YACOB U BUJIOB YYEBHBIX 3AHSTUI
3.1 CTpyKTypa TUCHHUIIMHBI COCTOUT M3 Pa3ieoB (TeM):

CTpyKTypa ¥ CUHIJIHHBI

Pazgen 1 ®Dusumueckue

OCHOBBI MCXaHHUKU

Paznen 2 Moneky- | Paznea 3 Dnexkrpuue-
JsipHas (GU3MKA M Tep- | CTBO M MarHeTHU3M
MOJMHAMHKA

Pa3nen 4 Onrtuka u
aToMHas (u3uKa

3.2 ConeprkaHue 3aHATHN JICKIIMOHHOTO THUIA 1O JUCIHILINHE, CTPYKTYPUPOBAHHOE 1O pa3-
JIEJIaM C YKa3aHUEM OTBEJCHHOTO Ha HUX KOJIMYECTBA aKaJIEMUYECKUX YaCOB U BUJIOB 3aHATHIA:

HaunmeHnoBanue
pasaena
(TeMbl) TUCIUTLIH-
HBI

Kpartkoe conepaxanue pasnena

Kou-Bo 4a-
coB/¢opma odyue-
HHUsI

2023

OYHO
3204YHO

Paznen 1
«Dusznueckue
OCHOBBI MEXaHH-
KH»

®du3nyecKkre OCHOBbI MEXAHUKH. DJIEMEHTBHI KU-
HEMATHUKU. MOI[CJII/I B Mexanuke. Cucrema oTdyera.
TpaekTopusi, nmyrb, BekTOp mnepememieHus. Cko-
pOCTb. YCKOpPEHHE M €r0 COCTaBIISIIOLIKE. YTJOBas
CKOPOCTh U YTJIOBO€ YCKOpPEHHUE.

JluHaMHKa MaTepHAJbHOW TOYKM W MOCTyHa-
TeJbHOI0 JBHJKEHHsI TBepPAOro TeJa. 3aKOHBI
Hrrorona. Macca. Cuna. Buasl B3auMOJICHCTBUMA.
Cunbl B Mexanuke. Cuia TpeHusi. 3aKOH BCEMUPHO-
ro taroreuusa. Cuna Tskectu. Bec. HeBecomocTs.
3akoH coxpaHeHHs umiyibca. Llentp macc. Pabota
U SHeprus. DHeprus, padora, MomHoCcTh. Kuneru-
YyecKkas U MOTEHIMalbHasl YHEPrUuU. 3aKOH COXpaHe-
HUS SHEPTUH.

Mexanuka TBepaoro reaa. Moment unepunu. Ku-
HETUYECKass JHEprus BpameHus. MOMEHT CHIIBIL.
YpaBHEHNE AVHAMMKHM BpalllaTeIbHOIO JIBH)KCHHUS
TBEPAOTO Tesla. MOMEHT MMITyJIbCa U 3aKOH €ro CO-
xpaHeHus. Jledopmarus TBEpOTO TENA.
Mexanuyeckue Koje0aHus M BOJHBI. ['apMOHU-
YyecKHe KoJieOaHUs U UX XapaKTepUCTUKHU. MexaHU-
YecKue TrapMOHHMYecKHe Konebanus. [apmonude-
ckuit ocunsuisaTop. IpyxunHbli, puzndeckuit U Ma-
TeMaTH4ecKuil MaaTHUKU. ClokeHue rapMoHuYe-
CKUX KOJI€OaHUI OJIHOTO HAIpaBJIEHHS M OJIMHAKO-
BOIl yacToThl. Clo’keHne B3aMHO NEPHEHAUKYIISP-
HBIX KOJIeOaHHH.

Paznen 2
«MonekynspHas
¢usuka u TEp-
MOJTTHAMUKA»

MOJICKyJIﬂpHO-KI/IHeTI/I‘IeCKaH TEOpUHA UACAJTBHO-
ro raza. OnbITHBIE 3aKOHBI UJI€ATBHOTO rasza. Ypas-
Henne Knaneiipona-MenzaeneeBa. OCHOBHOE ypaB-
HEHUE MOJEKYISPHO-KUHETUUYECKOM TEOpUuu uje-
albHBIX Ta30B. 3akOoH MakcBeia A pacupenene-
HUS MOJIEKYJl HJEAJbHOrO ras3a Mo CKOPOCTSIM H
OHCPTrUiAM TCIIJIOBOTO JABUIKCHUA. BaPOMGTPHLIeCKaZ




HaumeHnoBaHme
pa3neia
(TemMbl) IUCHUNIHN-
HBI

Kpartkoe cogep:xanue pasnena

Koa-Bo ua-
coB/¢opma o0yue-

dopmyna. Pacnpenenenne bonbnmana. OnbiTHOE
000CHOBaHUE MOJICKYJISIPHO-KMHETHYECKOU TEOPHH.

OCHOBBI TEPMOAMHAMUKH

Uucno creneneil cBoOOAbI MOJEKYJIbl. 3aKOH paB-
HOMEPHOT'O PaCHpeesiCHUs SHEPIUU IO CTENEHSIM
cBoOOABI MoJiekyll. IlepBoe Havano TEepMOIUHAMHU-
ku. Paborta raza npu uameHneHuu ero oonema. Ten-
J0eMKOCTh. [IpuMeHeHue mepBOro Hayanga TEpMO-
TUHAMHUKHU K u3omporeccam. AauabaTU4ecKuil mpo-
uecc. [lomurponssiidi mpouecc. Kpyrosoit mpo-
necc(uuki). O6patuMble U HEOOpaTUMBbIE MPOIIEC-
Chl. DHTpOIIUSA, €€ CTAaTUCTUYECKOE TOJIKOBAaHUE M
CBSI3b C TEPMOJMHAMHYECKON BEpOATHOCThIO. BTO-
poe Hadajgo TepMOAMHAMUKH. TerioBbie BUTaTEIN
1 xojoanbie MamnHbl. [{ukin Kapuo u ero KITJ mis
WJICIbHOTO ra3a.

Paznen 3
«ITEKTPUIECTBO
Y MarHeTU3M»

DJIEKTPOCTATHKA. 3aKOH COXpPaHEHUs JIIEKTpUYe-
ckoro 3apsiia. 3akoH Kynona. DnekrpocTtaTudeckoe
nosie. HanpskeHHOCTD 37€KTPOCTATHUECKOTO TOJIA.
[TpuHIMI CYMEepPHO3UIUN DIIEKTPOCTATUIECKUX T10-
neit. [lone munons. IloTeHmman siekTpocTaTuye-
cKoro mousa. HanpsokeHHOCTh Kak TpajieHT IMOTEH-
nuana. DKBUIIOTCHIIMAIbHBIE MOBEPXHOCTU. DIIEK-
TPOCTaTUYECKass EMKOCTb YEIUHEHHOTO IPOBOIHH-
ka. KoHaeHcaTopsl. DHeprus CHUCTEMBI 3apsjioB,
YEIUHEHHOTO MPOBOJHUKA M KOHJEHCATOpa. DHEp-
TSl 3JIeKTpocTaTHueckoro noiist. [TocTosHHBIN 3mek-
TPUUECKUN TOK. DJIEKTPUUECKUN TOK, CHJIAa U IUIOT-
HOCTh TOKa. CTOPOHHME CHJIBI. DJIEKTPOABIIKYILASL
cwia u HanpspkeHue. 3akoH Oma. CompoTHBIeHHE
NpoBOJHUKOB. PaboTa M MOIIHOCTH TOKa. 3aKOH
Hxoyns-Jlenma. 3akon Oma uisi HEOJHOPOIHOTO
yuactka nenu. [IpaBunma Kupxroda mns pas3pers-
JICHHBIX LETICH.

MarnutHoe mose. MarHutHoe Ioje ¥ €ro xapak-
tepucTuk. 3akoH buo-Capapa-Jlamnaca. 3akoH
Awmnepa. BzaumopelicTBue mnapaieabHbIX TOKOB.
JlelicTBME MArHUTHOTO MOJS HA JBWXKYIIUN 3apsii.
JIBr>KeHUE 3apsyKEHHBIX YaCTHUI] B MATHUTHOM TI0JIE.
OnekTpoMarauTHas MHaykuus.Ilotok Bekropa mar-
HUTHOW WHIYKIUU. SIBIEHUE DIIEKTPOMArHUTHOU
nHAyKuu. 3akoH Dapajnest 1 ero BbIBOJBI U3 3aKOHA
COXpAaHEHUs dHEpPruu. BpaleHue pamMKu B MarHuT-
HoM mnoze. Buxpesrie Toku (Toxku ®yko). Uuayk-
TUBHOCTHh KOHTypa. CaMoumHaykuus. B3aumuas mH-

HUS
2023
o £
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2 0,5
4
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Koa-Bo ua-
coB/¢opma o0yue-
HHUS
2023

HaumeHnoBaHme
pa3neia
(TemMbl) IUCHUNIHN-
HBI

Kpartkoe cogep:xanue pasnena

OYHO
3a04YHO

nykuus. Tpancdopmaropbl. DHeprusi MarHUTHOTO
OJISL.

BosanoBasn  omrtuka.  HMuTtepdepeHmus  cBe-
ta.MeTtoapl HAOMIOACHUS HWHTEP(HEPCHIIMH CBETA.
Wntepdepennus cBera B TOHKUX IuieHKax. [Ipume-
Henue wuHTepdepennun. ludpakmus ceera. Jlu-
dpakuonHas pemierka. Paccesnue csera. @opmyna
Bynbda-bparros. EctecTBeHHBIH U TOISIPU30BAH-
HbIM cBeT. 3akoH Mamoca. [lomsipouasl. Jlucnepcus
ceera. [lornomenue cBera. 3akon byrepa. DiiemeH-
ThI (PU3MKH ATOMHOTO 1P U 3JI€MEHTAPHbIX Ya- 2
crun. Pasmep, coctaB M 3apsa aTOMHOTO sfpa.
MaccoBoe u 3apsaoBoe uucio. JlegexkT maccwl u
SHEprus CBA3M siapa. SnepHble cuibl. Moaenu sapa.
PannoakTuBHOE M3IydYE€HHUE U €r0o BUJBL. 3aKOH pa-
JUOAaKTUBHOrOo pacnazna. [lpaBuwiio  cmerieHus.
Snepnawie peakuuu. Jlenenue simep. AnepHas sHeEp-
retTuka. TepMosiiepHbIe peaKIuu.

Pasnen 4 «Om-
4 | THKA W aroMHas
¢duzuka»

0,5

NTOI'O 18 4

3.3 Conmeprkanue 3aHITHIA JTAOOPATOPHOTO THUIA MO JUCHUIUIHNHE «DU3UKa», CTPYKTYpPHUPO-
BAHHOE I10 Pa3/esiaM C YKa3aHUEM OTBEJECHHOI'O HAa HUX KOJIMYECTBA aKaJIeMUYECKUX YaCOB U BUJIOB
3aHATUH.

Bun tekymero | Koga-Bo uacos/ popma
KOHTPOJIsI o0yueHust
HanmeHoBanue . 2023
Ne 4 Ha3BaHUe ceMUHAPOB / MPAKTHYECKHUX 3aHATHIA
Ne | pa3pena (Temsbl)
/ 1a00paTOPHBIX PadoT / KOJITOKBHYMOB. o 3
JTUCIUILIMHBI = =
= =]
=) <
7]
3anstue Ne 1 Jomyck
OmpeneneHrne MOMEHTa HMHEpPIUU Tejda | Jaboparop- 4 1
Paszen 1 JTUHAMUYECKHUM MeTojioM. Memoo pa- | HoU pabote
«Duznueckue | Hom 8 manvix cpynnax.
1 | OCHOBBI 3anstue Ne 2 Honyck k
MEXaHUKH» Ompenenenre yCKOpeHUS CBOOOJHOTO | Jabopatop-
MajeHusl TPU TTOMOIIM MAaTeMaTH4YEeCKOTo | HOU pabore 4 1
MasATHUKA. Memoo pabom 6 manvix
zpynnax.
Paznen 2 Bansatue Ne 3 Jlomyck K
«Monekynsap- | OnpeneneHne yAeIbHOW TEIIOEMKOCTH | Jraboparop-
, | Had (Gu3uKa U | TBEpAOro TeNa W HM3MEHEHHs DHTPOIMH | HOW pabore 4 1
TEPMOJIMHA- W30JMPOBAaHHON cucTeMBl. Memoo pa-
MHKa» Oom 6 manplx zpynnax.
5 | Pawen3 3anstue Ne 4 Homyck Kk 4 1
«Onektpude- | OnpeaeneHue CONMPOTUBICHHUS M Y/IElb-




Bua rekymero | Kou-Bo yacos/ popma
KOHTPOJIsI 06yqe}mﬂ
HanmenoBanmue . 2023
Ne u HazBanue CeMHUHApoOB / NPAKTHYCCKHUX 3AHATHHA
Ne | paspena (Trembl)
/ 1a00paTOPHBIX PAadOT / KOITOKBHYMOB. o g
AUCHUITIIHHBI = =
= =]
=] <
(<]
CTBO W Mar- | HOTO COIMPOTUBJICHHUS MOCTUKOM YHTCTO- | Taboparop-
HETU3M» Ha. HOIt paGOTe
Memoo pabom 6 manplx 2pynnax.
3anstue Ne 5 Homyck Kk
Onupez[eneHI/Ie KO3 UIIUEHTa MOJIE3HOTO nmaGopatop-
neiictust Tpancopmaropa u kod3hduiu- o 4 1
eHTa TpaHchopmanuu. Memoo pabom 6 HOM paboTe
MaIblX 2PYRnax.
3anstue Ne 6 Homyck Kk
[IpoBepka 3akoHa Oma Ui Lenu Inepe- naGopatop- A 1
MEHHOro Toka. Memoo pabom 6 manvix 036
HOM T
zpynnax. OH paborte
> A 3anstue Ne 7 Homyck K
asacin O
MpeAeSICHUE UIMHBI BOJHBI U 3HEPrUU
«Ontuka U pea g p nadoparop- 4 1
ATOMHAS KBaHTa M3JIy4eHUs ra3zoBoro jiasepa JII'- 096
75. Memoo pabom 6 manvix zpynnax. HOM paboTe
¢buznka»
3ansrue Ne 8 Homyck
4 OrnpeznenieHHe KOHLEHTpAalMd HEU3BECT- naGopatop-
HOTO pacTBOpa MpU MOMOIIU (POTOIICK- . 4 1
HO paboTe
Tpokojiopumerpa. Memoo padom 6 ma-
JIbIX 2pynnax.
3anstue Ne 9 YcrHbli 4
Wrtorosoe 3ansitue OITpoC
HUtoro 36 8

3.4 ConmepkaHre CaMOCTOSITSIIBHON PabOTHl OOYYAIOIIUXCS TIO TUCIHUIUINHE, CTPYKTYypHPO-
BaHHOE IO pa3JielaM C YKa3aHHEeM OTBEIEHHOI0 Ha HUX KOJIMYECTBA aKaJeMUYECKHUX YacOB U BUJIOB
CaMOCTOSITENIbHOM paboThI:

KoJi-Bo yacos /
dopma o0yuenust
HaumeHoBaHue 2023
Ne pasieia Bun camocTosiTe1bHOI padoThI
(TeMbl) AUCIH- 5
IJINHBI = E
1 | Pazmen 1 «®wusu- | 3akperuieHne MporeHHOro MaTepuana. [loaroroBka
YecKHMe  OCHOBBI | K JJaOopaTOpHBIM paboTam. BrelmonHeHne JOMaITHero 17,7 30,7
MEXaHUKH 3alaHus.
2 | Pazmen 2 «Momne- | 3akperuieHre npoiieHHoro marepuana. [loaroroska
KynsipHas gu3uka | K 1abopaTopHbIM paboTaM. BeimomHeHre qomManrHero 17.7 30,7
U TEPMOIAMHAMU- | 3aJaHUS.
Ka»»
3 | Pa3men 3 3akperuieHre npoiaeHHoro Marepuana. [logroroska
«INEKTPUIECTBO | K JIAOOpaTOpHBIM paboTaM. BrimomHeHne qomManiHero 17,7 30,6
Y MAarHETU3M 3aJJaHUsl.




KoJu-Bo yacos /
(hopma o0yueHnust
HaumenoBanmne 2023
Ne pasjeia Bun camocrosiTe1bHOM padoThI
(TemMbl) AUCIH- =
MJINHBI § E
) S
4 | Paznmen 4 3akperuieHue nponeHHoro Marepuana. [loaroroska
«OnTHKa ¥ aToM- | K JIaOOpaTOpHBIM paboTaM. BrimomHeHne qomManiHero 17,6 29,7
Has pu3nKay 3a/1aHusl.
IToAroToBKa K MPOMEKYTOYHOM aTTeCTAllUK 18 9
KOHTaKTHBIE 9achl Ha IPOMEKXYTOUHYIO aTTECTAIHIO 1,3 1,3
Utoro 90 132

4. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHMSI 111
CAMOCTOSATEJBbHOU PABOTHI OBYUYAIOLIUXCSA IO JUCHUIIJIMHE
CamocrosiTenbHas padoTa 00yqaronuxcs Mo JUCHUIIIMHE 00eCIIeUunBaeTCs:

Ne paznena nuc-
IHUIJINHBI. Bua
CaAaMOCTOSITE/Ib-

HaunmenoBanue
yueOHO-MeTOANYEeCKUX MAaTEePHAJIOB

KoanuecTBo B 0M0-
JHOTEKE / CCBLIIKA

o Ha 9BC
HOIl padoThbI

Pasnen 1 «®usu- |1) ®usuka. Mexanuka U MojekyisipHas ¢usuka : mero-|https://e.lanbook.co

YeCKHE OCHOBBI  |muueckue ykasauus / coctaButenu E. I'. Bamenko, A. I'.\/m/book/148578

MCEXaHHUKU»

Moxpueuu. — Ilepcuanosckuii : Jlonckoit I'AY, 2020.
— 40 ¢. — Tekct : 2nmekTpoHHbIH // JlaHb : 37EeKTpOHHO-
OubIMoTeYHAS cucTema. URL:
https://e.lanbook.com/book/148578 (mata oOpareHus:
26.05.2023). — Pexwum mocTymna: Juis aBTOPHU3. T0JIh30Ba-
TEJICH.

2) NBanos, 1. B. CoopHHK 337a4 1O KypCy OCHOBBI (hu-
3UKH M Onodu3uku : yuyeOHoe mocodbue / M. B. BaHOB.
— 2-e m31., uctip. — Cankr-IlerepOypr : Jlanp, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekct : 27ek-
TpOHHBIN // JlaHb : 37€KTpOHHO-OMONIMOTEYHAsE cUCTEMA.
— URL: https://e.lanbook.com/book/210920 (mata o6pa-
menust: 26.05.2023). — Pexum pocTymna: JUisi aBTOPU3.
M10JIb30BATEIICH.

https://e.lanbook.co
m/book/210920

3) ®usnka : MEeToANYEeCKHEe yKa3aHHUs U 3alaHus JUIsl KOH-
TpoapHOU pabotsl / cocT.: E.I'. banenko, B.B. Manaxo.
IIepcuanoBckui Houl’'AY, 2015. 61 c -
http://ebs.rgazu.ru/index.php?g=node/4742 (mata oGpa-
menust: 26.05.2023). — TeKcCT : 37eKTPOHHBII.

http://ebs.rgazu.ru/in

~|dex.php?q=node/474

2

4) buodusuka: METOANYECKUE YKA3aHUS U 3aJaHUS JUIS
KOHTpOJIbHOM paboTs! / coct.: E.I'. banenko, B.B. Mana-
ko. — IlepcmanoBckmii : Jlon['AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (mara oO6pa-
menust: 26.05.2023). — TekcCT : 2IeKTPOHHBIN.

http://ebs.rgazu.ru/in
dex.php?0=node/473
5

5) UsanoB, U. B. OcHOBBI (hu3uky U OMOPHU3HUKY : yueO-
Hoe mocooue / M. B. UBaHoB. — 2-e 3., Ucmp., 100, —
Cankr-IlerepOypr : Jlanp, 2022. — 208 ¢. — ISBN 978-
5-8114-1350-8. — Tekcrt : snexTpoHHBI // JlaHb : d1ek-

https://e.lanbook.co
m/book/210917



http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
https://e.lanbook.com/book/210917
https://e.lanbook.com/book/210917
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KoanuyecTBo B 0M0-
JHOTEKE / CCBLIIKA
Ha 9bC

TPOHHO-OMOIHOTEeYHAs cucTema. URL:
https://e.lanbook.com/book/210917 (mata oOpaineHuS:
26.05.2023). — Pexwum 10cTyma: Uit aBTOPHU3. T0JIh30Ba-
TeJeH.

6) OrmpeneneHre MOMEHTa WHEPLUU TBEPAOTrO Tela JIH-
HAMUYECKHUM METOJIOM : MeTtoandeckue ykazanus / E.T.
banenko, T.FO. Tapycosa. — [lepcuanoBckuii : J{on['AY,
2014. — 22 c. - http://ebs.rgazu.ru/index.php?q=node/4741

(mata oopamenus: 26.05.2023). — TekcT : 3JeKTPOHHBIA.

http://ebs.rgazu.ru/in
dex.php?g=node/474
1

7) OnpeneneHne yCKOpeHHE CBOOOIHOTO MAJCHHSI C T10-
MOIIIbI0O MAaTEMaTHYECKOTO MAasITHUKA: METOANYECKHUE YKa-
3anus / E.I. banenko, T.}O. Tapycosa. — Ilepcuanos-
CKUH : Houl"'AY, 2014. 20 c.
http://ebs.rgazu.ru/index.php?g=node/4603 (mara oGpa-
menust: 26.05.2023). — TeKCT : 2IeKTPOHHBI.

http://ebs.rgazu.ru/in

_|dex.php?g=node/460

3

8) 3amaHus JUIsl TECTOBOTO KOHTPOJISI ayJIUTOPHOU M ca-
MOCTOSITEIbHON pabOThI CTY/IEHTOB Ha MPAKTHYECKHUX 3a-
HATHSX 0 KypCcy (QU3HKH : y4eOHO-METOIMYECKOE MOCO-
oue / cocraBurens E.I'. bamenko.. — IlepcuanoBckwuii :
Houckoit 'AY, [6. r.]. — Yacte 1 — 2016. — 50 ¢. —
http://ebs.rgazu.ru/index.php?gq=node/4861 (mata oOpa-
menust: 26.05.2023). — TekcT : 3JeKTPOHHBII.

http://ebs.rgazu.ru/in
dex.php?g=node/486
1

Pasgen 2 «Moae-
KyJsipHast hu3uka
nu TepMOZII/IHaMI/I-

Ka»

2) Uganos, 1. B. Co0pHHK 3a7a4 10 KypCy OCHO-
Bbl ¢u3uku U Onodusuku : ydeObHoe mocodbue / M. B.
NBanoB. — 2-e m3a., ucnp. — Cankr-IlerepOypr : Jlanb,
2022. — 128 c. — ISBN 978-5-8114-1349-2. — TekcrT :
ANEeKTpOHHBIN // JlaHb : 3JIEKTPOHHO-OMONMOTEYHAs CHU-
crema. — URL: https://e.lanbook.com/book/210920 (mata
oOpamenusi: 26.05.2023). — Pexxum gocrtyna: st aBTO-
pH3. TOJIb30BaTeNEH.

https://e.lanbook.co
m/book/210920

3) ®uzuka : METOJUYECKHE YKa3aHUs U 3aJaHus A KOH-
TpoapHOU pabotsl / cocT.: E.I'. banenko, B.B. Manaxo.
IlepcuanoBckuii Houl’'AY, 2015. 61 c. -
http://ebs.rgazu.ru/index.php?g=node/4742 (mata oGpa-
menust: 26.05.2023). — TeKcCT : 37eKTPOHHBII.

http://ebs.rgazu.ru/in

~|dex.php?q=node/474

2

4) buodusuka: METOAMYECKUE YKA3aHUS U 3aTaHUS IS
KOHTpOJbHON pabotsl / coct.: E.I'. banenko, B.B. Mana-
ko. — IlepcuanoBckuit : JonI'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (mara oOpa-
menust: 26.05.2023). — TekCT : 2IeKTPOHHBIN.

http://ebs.rgazu.ru/in
dex.php?g=node/473
5

5) UBanos, 1. B. COopHHK 3a1a4 110 KypCy OCHOBBI (hH-
3UKU U Onodusuku : yuyebHoe nocobue / V. B. VBaHoB.
— 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c. — ISBN 978-5-8114-1349-2. — Tekcr : 3ek-
TpOHHBIH // JlaHb : 3NMEeKTPOHHO-OMONIHMOTEUHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/210920 (mata obpa-
menus: 26.05.2023). — PexxuMm noctyna: uisi aBTOPH3.

https://e.lanbook.co
m/book/210920
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10JIb30BaTEIEH.
Paznen 3 Wsanos, U. B. CoopHuuk 3amau no kypcy ocHoBbl (husuku|https://e.lanbook.co
«DnexTpudectBo |u O6nodusuku : yaeobHoe mocobue / Y. B. UBanos. — 2-¢|m/book/210920

U Mara€Tusm»

u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022. — 128 c.
— ISBN 978-5-8114-1349-2. — Tekcr : 31eKTpOHHBIH //
Jlanp : smekTpoHHO-OMOMMoOTeuHass cuctema. — URL:
https://e.lanbook.com/book/210920 (mata oOpaieHus:
26.05.2023). — Pexwum ocTyma: Juis aBTOPHU3. T0JIb30Ba-
TEJICH.

3) ®usnka: METOIMYECKUE YKA3aHUS U 3aJIaHUs Il KOH-
TposibHOM paboTsl / coct.: E.I'. Banenko, B.B. Manaxko. —
[lepcuanoBckuit  : Jonl'AY, 2015. 61 c.
http://ebs.rgazu.ru/index.php?g=node/4742 (mata oOGpa-
menust: 26.05.2023). — TeKCT : 2IeKTPOHHBI.

http://ebs.rgazu.ru/in
dex.php?g=node/474
2

4) buodusuka: METOAMYECKHE YKa3aHUS U 3aaHus IS
KOHTpoJIbHOU paboTel / cocT.: E.I'. banenko, B.B. Mana-
ko. — IlepcuanoBckuit : JonI’'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?q=node/4735 (mata oOpa-
menust: 26.05.2023). — TekcT : 3JeKTPOHHBII.

http://ebs.rgazu.ru/in
dex.php?g=node/473
5

5) Uanos, U. B. OcHoBbl (usuku u Onodusmku : y4eo-
Hoe nocodbwue / 1. B. UBaHOB. — 2-¢ 3., ucmp., JA0IM. —
Cankr-ITerepOypr : Jlanb, 2022. — 208 ¢. — ISBN 978-
5-8114-1350-8. — TekcT : anekrponHbli // Jlanb : 3mek-
TPOHHO-OMONMHOTEeYHAS cucTema. URL:
https://e.lanbook.com/book/210917 (mara oOpamicHwus:
26.05.2023). — Pesxum jmocTyma: st aBTOPH3. MOJIh30Ba-
TEJICH.

https://e.lanbook.co
m/book/210917

Pasnen 4
«OnTuKa U aToM-
Has QU3HKa»

1) I'pabosckuii, P. U. Kypc ¢usuku / P. U. I'paboBckuii.
— U3a. 4-e, nepepad. — Mocksa : Beiciias mikona, 1974, —
552 c¢. : win. — Pexum pgoctyma: mo TMOIMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=494
670 (mara obparenus: 26.05.2023). — TekcT : 3JIeKTPOH-
HBII.

http://biblioclub.ru/in
dex.php?page=book
red&id=494670

2) NBanos, 1. B. COopHEK 337a4 1O KypCy OCHOBHI (hu-
3UKU U Onodusuku : yuebHoe mocobue / M. B. MBaHoB.
— 2-e 3., uctip. — Cankr-IlerepOypr : Jlanp, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekcr : 27ek-
TpOHHBIN // JlaHb : 37€KTpOHHO-OMONIMOTEYHAsE CUCTEMA.
— URL: https://e.lanbook.com/book/210920 (mata o6pa-
menust: 26.05.2023). — PexuMm nmocTyma: Ajis aBTOPH3.
10JIb30BaTEIEN.

https://e.lanbook.co
m/book/210920

3) ®usuka: METOMUYECKUE YKA3aHUS U 3aIaHHs JIJIS KOH-
TposbHOM paboTsl / coct.: E.I'. banenko, B.B. Manako. —
[TepcnanoBckmit Honl’AY, 2015. 61 c.
http://ebs.rgazu.ru/index.php?g=node/4742 (mara oOGpa-
menust: 26.05.2023). — TekCT : 3IeKTPOHHBIN.

http://ebs.rgazu.ru/in
dex.php?g=node/474
2

4) buodwusuka: METOAMYECKUE YKA3aHUS U 3aJaHUS IS

http://ebs.rgazu.ru/in
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KOHTpoJIbHOU paboTel / cocT.: E.I'. banenko, B.B. Mana-
ko. — IlepcuanoBckuit : Jonl’'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (mara oGpa-
meHust: 26.05.2023). — TekcT : 37eKTPOHHBII.

dex.php?0=node/473
5

5) Usanos, U. B. OcHoBbI husuku U OHOPHU3KMKH : ydeO-
Hoe mocooue / 1. B. IBaHOB. — 2-¢ 3., UcHp., JOI. —
Cankr-IlerepOypr : Jlanp, 2022. — 208 ¢. — ISBN 978-
5-8114-1350-8. — Tekct : anekrponHbli // Jlanb : 3mek-
TPOHHO-OMOIHOTEeYHAS cCUCTEMA. URL:
https://e.lanbook.com/book/210917 (mata oOpareHus:
26.05.2023). — Pexwum 1ocTyma: Uit aBTOPHU3. T0JIh30Ba-
TeJeH.

https://e.lanbook.co
m/book/210917

3amaHust A7 TECTOBOTO KOHTPOJIS ayJUTOPHONM M camo-
CTOSITENIHOU PaOOTHI CTYJACHTOB HA MPAKTHYECKUX 3aHS-
TUSX TI0 KypCY (PHU3HKH : y4eOHO-METOAMYECKOE TOCOOHE
/ cocraButens E.I'. banenko.. — IlepcuanoBckwuii : Jlon-
ckoi I'AY, [6. r.]. — Yactp 1 — 2016. — 50 c.—
http://ebs.rgazu.ru/index.php?g=node/4861 (mara oGpa-
menust: 26.05.2023). — TeKCT : 2IeKTPOHHBI.

http://ebs.rgazu.ru/in
dex.php?g=node/486
1

WBanos, . B. CoopHHK 33724 110 KypCy OCHOBBI (DH3UKH

n ouodusuku : yuebHoe nmocooue / . B. IBanoB. — 2-¢
3., ucnp. — Cankr-IlerepOypr : Jlans, 2022. — 128 c.
— ISBN 978-5-8114-1349-2. — Tekcr : 31eKTpOHHBIH //
Jlanp : smekTpoHHO-OMOMMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/210920 (mata oOpaieHus:
26.05.2023). — Pexwum mocTyma: Juis aBTOPHU3. T0JIh30Ba-
TEJICH.

https://e.lanbook.co
m/book/210920

Ornpenenenne yckopeHrue cBOOOAHOTO MaJCHHUs C TTOMO-
IIbI0 MAaTEMATUYECKOTO MasATHUKA: METOJMYECKHUE yKa3a-
nus / E.I'. banenxo, T.1O. Tapycosa. — [lepcuanoBckwuii :
Houl'AY, 2014. 20 C.
http://ebs.rgazu.ru/index.php?g=node/4603 (mata oO6pa-
mernst: 26.05.2023). — TekcT : AIeKTPOHHBIH.

http://ebs.rgazu.ru/in

_|dex.php?g=node/460

3

6) 3amaHus U1 TECTOBOTO KOHTPOJIS ayIUTOPHOU M ca-
MOCTOSITEIbHOI pabOThI CTYJJEHTOB Ha MPAKTUUYECKUX 3a-
HATUAX 10 Kypcy QU3UKU : yueOHO-METOINYECKOE MOCO-
6ue / cocraButens E.I'. banenko.. — IlepcuanoBckuii :
Houckoit 'AY, [6. r.]. — Yacte 1 — 2016. — 50 ¢. —
http://ebs.rgazu.ru/index.php?q=node/4861 (mara oOpa-
menust: 26.05.2023). — TekcT : 37eKTPOHHBII.

http://ebs.rgazu.ru/in
dex.php?g=node/486
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5 OLIEHOYHBIE MATEPHAJIBI IS TPOBEAEHUSA ITIPOMEXYTOYHON

ATTECTALIUA

5.1 IlepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TanoB uX (JOpMUPOBAHUS B Mpolecce
0CBOEHNsI 00pa30BaTeJIbHOI MPOrpaMMbl

Kox kom- B pe3yabTare n3yueHusi y4eOHOH JUCHUILUINHBI 00y4alomuecsi 10JKHbI:
meTeHnun / Conepmanue HauMeHoBaHHe
Anpukarop | oo CTCHIHE HHAUKATOPA 10- | >ramn l sran 111 3Ttan
JOCTHKe- CTH/KEHU S KOM- HaBbBIK " (I/IJII/I) OIIBIT
HHUsl KOMIIe- (1 ee actir) NeTeHInH STETT RIS JeATeJIbHOCTH
TCHIINH
CrocoOeH pemaTh | HCHoJb3yeT oc- | OCHOBHbIE TMOHATHA, (usnue- | Mcnons3oBarh OCHOBHBIC | Bnajgerp meTonmamu 3Kc-
TUTIOBBIE  3a/1a4d | HOBHBIC 3aKOHBI | CKHE SIBJICHHUS, OCHOBHBIE 3aKO- | PUEMbI 00pabOTKH IKCIIEpHU- | IEPUMEHTAIBLHOTO HCCIIe-
poQeCcCuoHAIIb- MaTEeMATHYECKUX | Hbl M MOJICTTM MEXaHWKH, JJICK- | MCHTAIbHBIX JaHHBIX; PelIaTh | JoBaHUsA B (u3uke (Tuia-
HOW JEATENIbHOCTH | JUCUMIUIMH JJIs | TPUYeCTBa M MarHeTu3Ma, KO- | TUIIOBBIE 3aJa4yd MO OCHOB- | HHPOBAaHME, TIOCTAHOBKA U
HAa OCHOBC 3HAHW | pEIICHUS TUIO- | JeOaHWi W BOJIH, KBAaHTOBOW | HBIM pasnenam (u3uku; o0b- | 00paboTka IKCIIEpUMEH-
OCHOBHBIX 3aKOHOB | BBIX 33J1a4 MPO- | (PU3UKHU, CTATUCTUYCCKON (- | ACHUTh OCHOBHBIC HAOJIOJae- | Ta); HCIIOJB30BAHUS OC-
MaTeMaTU4YeCKuX W | (ECCHOHAIbHOM | 3MKM U TEPMOAMHAMHUKH, Tpa- | Mble IPUPOJIHBIC U TEXHOTEH- | HOBHBIX obmedusnde-
€CTECTBEHHBIX JEATEeIIbHOCTH HUIIBI UX TPUMEHUMOCTH, TPHU- | HbIe SBJICHUS M A(PQPEKThl C | CKHX 3aKOHOB M IPHHIIM-
HAayK C TMpUMEHe- MEHEHUE 3aKOHOB B BAXKHECUITNX | MO3UIUK  (DYHIaMEHTAIBHBIX | OB B BAKHEUINUX IPAK-
HUEM HH(OpMaIu- MPaKTHYECKUX  TMPUIOKEHUSX. | (PU3NIECKUX B3aUMOJICH- | THYECKUX MPHIOKECHUSAX;
OIMK-1 [ | omHO- OcHoBHBIE (PU3UYECKHE BENHU- | CTBUM; HCTOJKOBBIBATH CMBICI | IPUMEHEHUSI ~ OCHOBHBIX
OHK:l 1 KOMMYHUKAaI[MOH- YuHBl U (U3MYECKHUE KOHCTaH- | (U3MYECKHX BEIHYMH M I0- | METO/IOB ¢buzuko-

HBIX TEXHOJIOTHIA,

Tbl, UX ONPEIEIICHNE, CMBbICII,
CIocoObl U €IMHUIIBI UX H3Me-
peHusi; ¢yHIaMeHTalbHblE (Qu-
3UYECKHE OIBITHI U UX pOJIb B
pa3BUTHUM HAyKH; ° Ha3HAYEHHE
U TPUHLHMIBL JEHCTBUS BaX-
HeHmux (uznueckux mnpudo-
pOB.

HSTHI, 3alyChIBaTh ypaBHE-
HUS A0 (U3NYECKUX BeJld-
yuH B cucreme CH. PaGotaTh
¢ mpubopamu u 000pyHOBa-
HUEM COBpPEMEHHON (¢u3nye-
CKOM J1abOpaTOpUM; HCIIOJNb-
30BaTh METOMABI (HPU3UIECKOTO
1 PU3UKO-XMMHYECKOTO.

MaTeMaTUYeCKOro aHallu-
3a s pElIeHHs ecTe-
CTBCHHOHAYYHBIX  3ajad.
[IpaBunpHOM 3KCIUTyara-
IIUM OCHOBHBIX MPUOOPOB
U 000pyIdOBaHUS COBpe-
MEHHOM (Qu3nueckoi na-
Ooparopun; HUCHOJIbB30Ba-
HUSI METOJIOB (hHU3UIECKO-
ro MOJEIUPOBAHUS HA
TIPAKTHKE.
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5.2 Onucanue nokaszareje u KPUTEPUEB OLICHUBAHUSA KOMIIeTEHIINii Ha PAa3JIHYHBIX Talax ux (l)OpMHpOBaHI/IH, OINHCaAaHMEC IIKAJ OIlCHUBA~

pUTENbHO» B (hOpMe HK3aMeHa.

HHUA

5.2.1 Onucanue MKAaJIbI OIeHUBAHUS C(POPMHUPOBAHHOCTH KOMIIETEeH I
KOMHCTCHL{I/II/I Ha pa3IMYHBIX 3TallaX UX q)OpMI/IpOBaHI/ISI OLCHHUBAIOTCA IIKAJIOH: COTIIMYHO», «XOPOII0», KYAOBJICTBOPUTCIIBHO», «HCYAOBJICTBO-

5.2.2 Onucanue noka3areJsieii 1 KpUTepHeB OLEHUBAHUSI KOMIIETEHIIMI HA Pa3JIHYHBIX 3Tanax uX GopMUPOBaAHUSI

Pe3ynomam o0yuenusn
no oucyuniune

Kpumepuu U nokasaméeilu OUeHUBGAHUA DE3)/IbmAamoe oﬁyqeuuﬂ

«Hc{ydosﬂemeopume/l bHO))

«ydoeﬂemsopumen bHO)»

wopouio)

«OMJAUYHO))

| 5Tan

3HATh OCHOBHEIC IIOHSTHS,
bu3nIecKue ABICHUS, OC-
HOBHBIC 3aKOHBI U MOJICTIH
MEXaHUKH, dJICKTPUICCTBA U
Mar"HeTusma, KojieOanui u
BOJIH, KBAaHTOBOH (DU3HKH,
CTaTHUCTUYECKON (PU3UKU U
TEPMOJTMHAMUKH; TPAHUIIBI
WX PUMEHUMOCTH, TIpUMe-
HEHHE 3aKOHOB B BayKHEH-
IIMX TPAKTHYECKUX TTPUITO-
xenusx. (OIK-1/0OIK-1.1)

@®parmMeHTApHbIE 3HAHMS
OCHOBHBIX TOHSATHH, (U3H-
YECKHUX SIBIICHUM, OCHOBHBIX
3aKOHOB M MOJIEJIeN MeXxa-
HUKH, DJJEKTpUYECTBA U
Mar"eTusMa, KojieOaHul Hu
BOJIH, KBaHTOBOH (U3HKH,
CTaTUCTUYECKOW (PU3MKU U
TEPMOJIMHAMUKH; TPaHUIIbI
WX TPUMEHHUMOCTH, TIpUMeE-
HEHHE 3aKOHOB B Ba)KHEH-
MIUX TPAKTUYECKUX TIPH-
noxenusx. |  OtcyrerBHe
3HAHMI

HenoJsinble 3HaHMSI OCHOB-
HBIX TTOHATHH, (PU3HIECKUX
SIBICHUM, OCHOBHBIX 3aKO-
HOB ¥ MOJICIICH MEXaHUKH,
AJIEKTPUYECTBA W MarHe-
TH3Ma, KOJCcOaHUH U BOJIH,
KBAaHTOBOW (DU3HMKH, CTaTH-
CTHYECKON (PU3UKU U Tep-
MOJMHAMUKH; TPAHUIIBI UX
MPUMEHUMOCTH, TpPUMEHe-
HHE 3aKOHOB B BaKHEHUIIIMX
MPaKTUYECKUX  TPUIIOKE-
HHSX..

CdopmupoBanHble, HO coaep-
JKalue oTAeJIbHbIe MPodebl
3HAHUSI OCHOBHBIX TOHSTHUH,
(u3nYecKux SBIICHUM, OCHOB-
HBIX 3aKOHOB M MOJelel Mexa-
HHUKH, SJICKTPUYCCTBA U MarHe-
TU3Ma, KojeOaHuW U BOJH,
KBaHTOBON (U3MKH, CTATUCTH-
4eckoil (pM3UKH U TEpPMOJHMHA-
MHKH, TpaHUIbl WX IMPUMCHHU-
MOCTH, TPUMEHEHUE 3aKOHOB B
Ba)KHEUIIINIX MPAKTUYCCKUX
MPUIOKEHUSX.

CdopmupoBanHbie U CH-
creMaTHYecKne 3HAHMA
OCHOBHBIX MOHATHH, (Qu3u-
YECKUX SBJICHUM, OCHOBHBIX
3aKOHOB U MoOjeNield Mexa-
HUKH, OJJIEKTpUYECTBA U
MarHeTusma, KoleOaHWi |
BOJIH, KBaHTOBOW (DHU3HKH,
CTaTHUCTUYECKON (DU3UKU |
TEPMOJUHAMHUKH;, TPAHHIIBI
UX MPUMEHUMOCTH, MpUME-
HEHUE 3aKOHOB B BaKHEH-
MIMX MPAKTUYECKUX MPHUIIO-
KEHUSX..

Il 5Tan
Ymern
HCIIOJIb30BaTh OCHOBHBIE
preMbl 00pabOTKH dKCIIe-
PUMEHTAIBHBIX JAHHBIX;
pelaTh TUIOBBIE 33JJa4H 10
OCHOBHBIM pa3zzenam Gpusu-
KU; OOBSCHUTH OCHOBHBIE
Ha0J1r01aeMble IPUPOIHBIE U

®dparmeHTapHoe yMeHHUe
UCIOJb30BaTh  OCHOBHBIE
pueMbl 00pabOTKU JKCIIe-
PUMEHTAIILHBIX  JIAHHBIX;
peliaTh TUMOBBIC 33/1a4H 110
OCHOBHBIM pazjzienaMm (Qpu3u-
KHU; OOBSICHUTH OCHOBHBIE
Ha0II0JaeMble  TTPUPOHBIC
Y TEXHOTCHHBIC SBICHUS U

B nesom ycnemsoe, HO He
CHCTEMATHYECKOe yMEHHe
HCIIOJIb30BaTh  OCHOBHbBIE
npueMbl 00pabOTKHU KCIe-
PUMEHTAIBHBIX  JAaHHBIX;
peliaTth THUIIOBBIE 3aJlauM
II0 OCHOBHBIM pa3zjeiiaM
¢u3uk; OOBACHUTH OC-
HOBHBIE HaOJr01aeMble

B nesiom ycnemiHoe, HO coaep-
JKalee oOTae/bHbIe IPo0esibl
YMEHHE HKCIIOJb30BaTh OCHOB-
HblE TMpHEMbl OO0pabOTKH 3KC-
MepUMEHTaTbHBIX JIAHHBIX;
peliaTh THUIOBBIE 3aJaddl  TIO0
OCHOBHBIM pa3jieiaM (HHU3UKH;
OOBSCHUTh OCHOBHBIE HAOJIO-
JaeMble TPUPOJHBIE U TEXHO-

YcnemHoe U cucreMaruye-
CKOe yMeHHe KCIIOJIb30BaTh
OCHOBHBIE TPUEMBI 00Opa-
OO0TKH 3KCIEPUMEHTATbHbBIX
JAHHBIX;, pellaTh THIIOBBIC
3aJla9ll 110 OCHOBHBIM pa3-
nenam (pU3UKH; OOBSCHUTH
OCHOBHBIE  HAOJIOJaeMbIE
MIPUPOIHBIE U TEXHOTCHHBIE
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Pe3ynomam odyuenusn
no oucyuniuHne

Kpumepuu u noxazamenu oyenueanus pe3yiomamaos 0o0y4enus

«HeyOMJlemeopume/lbno»

«Y0061€MEOPUM ENTLHON

wxopouio»

«OMJIAUYUHO))

TEXHOT€HHBIE SIBJICHHUS U
a¢dekThl ¢ mo3unuit hyH-
JAaMEHTaJIbHBIX (PU3NUECKUX
B3aNMMOICUCTBHI; HCTOJIKO-
BBIBATh CMBICIT (PU3HYECKUX
BEJIUYMH U IIOHSATHH; 3aIlk-
ChIBaTh ypaBHEHUS Isl Pu-
3UYCCKUX BEIIMYMH B CHCTE-

me CH. (ONK-1/OTK-1.1)

addexTh ¢ mo3unui GyH-
JTaMEHTaIbHBIX ¢buznye-
CKHUX B3aHMOJICHCTBHII;
HCTOJIKOBBIBaTh CMBICT (hui-
3UYECKUX BEIMYUH U TOHS-
THI; 3alHChIBaTh ypaBHE-
HUA 11 U3NYECKUX BeJH-
yua B cucteme CHU. / Or-
CyTCTBHE YMEHM I

MPUPOJIHBIE W TEXHOTCH-
HBIC SBJICHHUSA B 3(DPEKTHI C
no3unuii  GyHIaMEHTATb-
HBIX (PU3HYECKUX B3aUMO-
JICUCTBUN; HCTOJKOBBIBAThH
CMBICT (DU3HYECKUX BEIH-
YUH W TIOHATHH; 3aIlUChI-
BaTh ypaBHCHUS 1is (HU3H-
YECKUX BEJIMYUH B CHCTEME
CIH.

TeHHBIC SBJICHHUS U 3(PQPEKTh C
MO3MIMKA  (PyHJIAMCHTAIBHBIX
(UBUYECKUX B3aUMO/ICHCTBHUIA,
HCTOJIKOBBIBaTh CMBICI (DHU3H-
YEeCKUX BEIWYMH M ITOHITUH;
3alUChIBaTh YPAaBHCHHUS IS
(U3UYECKUX BEIIMYMH B CHCTE-
me CI.

siBieHUS U A()PEKTh ¢ T10-
3unmii - (pyHIaMEHTaTBHBIX
¢u3nueckux  B3aUMO/ECHi-
CTBUH; HUCTOJIKOBBLIBATh
CMBbICT (DU3HYECKUX BEJH-
YMH W TIOHSTHUN; 3aIHCHI-
BaTh ypaBHEHUs i (pusm-
YECKUX BEJUYHH B CHCTEME
CH.

I 5Tan
Biagerh HaBbIKAMM SKCIIC-
PUMEHTAJIBLHOTO UCCIIeI0BA-
HUs B pu3KKe (IIaHUPOBa-
HUE, TOCTAaHOBKA U 00paboT-
Ka 9KCIIEPUMEHTA); UCTIOIb-
30BaHUsI OCHOBHBIX 00IIIe-
(bU3HYEeCKUX 3aKOHOB U
MIPUHITUIIOB B BAKHEHUIITUX
MPAKTUYICCKUX TPHUIIOKEHH-
SIX; IPUMEHEHHUSI OCHOBHBIX
METO/I0B (PU3UKO-
MaTEeMaTHYECKOr0 aHaln3a
JUISL pEIICHUS €CTeCTBEHHO-
HayuHbIX 3a7a4. (OIIK-
1/0IIK-1.1)

®parMeHTapHOE ITPUMEHe-
HHE HABBIKOB dKCIICPUMCH-
TaJIBHOTO HKCCIICIOBAHUS B
busnke (TutanupoBaHue,
IMOCTaHOBKa W 00paboTKa
AKCIIEPUMEHTA); HCIOJIb30-
BaHHMS OCHOBHBIX 00IIEe(U-
3MYECKHUX 3aKOHOB W TPHH-
IIUTIOB B BXHEUIIHMX TIPaK-

TUYECKUX  TPHIOKEHUSX;
MIPUMEHEHUS OCHOBHBIX
METOJIOB ¢busuKo-

MaTEMaTHYECKOr0 aHaau3a
JUIsSL pelIeHUs] €CTECTBEHHO-
HayuHbIX 3amad. /| Oreyr-
CTBHE HABBIKOB

B wesom ycnemmnsoe, HO He
CHCTEMATHYECKOEe MpHuMe-
HeHHE HABBIKOB JKCIIEPH-
MEHTAJIBHOTO  HCCJIeIOBa-
HUS B ¢usuke (TUIaHUpO-
BaHHE, IOCTAHOBKAa U 00-
paboTKka JKCHEpUMEHTA);
HCIIOJTb30BaHUsI OCHOBHBIX
o0medu3nIecKknx 3aKOHOB
W TPUHLUIOB B BaXKHEW-
IUX TPAKTHYECKUX IPH-
JOKEHUSAX;  MPUMCHCHHS
OCHOBHBIX METOJOB (hu3H-
KO-MaTeMaTU4YeCKOTro aHa-
7au3a Ui pelieHus ecTe-
CTBEHHOHAYYHBIX 3aJ1a4.

B uesom ycnensoe, HO conpo-
BOJKIAIOIIEeCs]  OTAeJIbHBIMH
OIIMOKAMH npUMeHeHHne
HABBIKOB YKCIIEPUMEHTAIILHOTO
ucciaenoBanus B ¢usuke (Iia-
HUpOBaHUE, MOCTAaHOBKA U 00-
paboTka »dKCIEpPUMEHTa); WUC-
MOJIb30BAHUS OCHOBHBIX O0IIIe-
(bu3MYECKUX 3aKOHOB W TPUH-
IIUTIOB B BXXHEHIUX TIPAKTH-
YeCKUX MPUITIOKEHUSX;, TPHUMeE-
HEHUSI OCHOBHBIX METOJIOB (hH-
3UKO-MaTEeMaTHYeCKOTO aHaJIH-
3a JIJIS PEIICHUS €CTECTBEHHO-
HAyYHBIX 3a]1a4.

YceneumHoe U cucreMaruye-
CKoe MPpUMeHeHNe HABBIKOB
9KCIIEPUMEHTAIILHOTO  HC-
cienoBanus B pu3uke (mia-
HUPOBaHUE, IOCTAaHOBKA H
00paboTKa HSKCIEPUMEHTA);
UCTIONB30BaHUSI  OCHOBHBIX
o0medu3nyecKkux 3aKOHOB
U TIPUHIIMIIOB B BaXKHEUIIINX
MPAKTUYCCKUX TPHIIOKCHU-
SIX; TIPUMEHEHHS] OCHOBHBIX
METO/IOB busuko-
MaTeMaTUYECKOTO aHalu3a
JUTISL PEIICHUST €CTECTBEHHO-
HAy4YHBIX 3a7ad.
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5.3 TunoBbIe KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAJIbI, HEO0X0UMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMEHM i, HABHIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XapPAKTEPU3YO LM X
3Tanbl ((OPMUPOBAHNS KOMIIETEHUIMI B MpoLiecce 0CBOEHHUs 00Pa30BaTeIbHOH MPOrpaMMBbl
Texyiuit KOHTPOJIb YCIIEBAEMOCTH 00€CIeUnBaeT OLIEHUBAHUE X0/1a OCBOCHHUSI IUCLUILINHBI,
U BKJIFOHACT yCTHBII71 OmpocC, TCCTUPOBAHUC, TMCbMCHHBIC KOHTPOJIbHBIC pa6OTbI.

Bonpochl 11 gonmycka W 3alMThI Ja0OpaToOpHOHl padoThI: ompeaeleHHe MOMEHTA
HHEePUHH TBEPAOI0 TeJIa JTMHAMHYECKHUM MeTO10M
1) 3anummte GopMyiy U JaiTe OmMpeesieHHe YriiOBOTO MyTH, YIJIOBOH CKOPOCTH M YIJIOBOTO

YCKOpEHHUSI.

2) B kakux emIuHHIIAX U3MEPSIETCS YIIIOBOH MyTh, YIIIOBasi CKOPOCTh U YIJIOBOE YCKOPEHUE?

3) MHaiite onpeaeneHne abCONMIOTHO TBEPIOTO TEa.

4) Hanumute GopMysly M [aiiTe ompejeneHuss MOMEHTA HHEPLMH, MOMEHTA CHIIbl, MOMEHTA
HUMITYyJIbCa.

5) B kakux eMHUIAX U3MEPSAIOTCS MOMEHTBI MHEPIHUH, CHJIbI H HMITYJIbca?

6) Hanmummre hopMymb! 71s opeaeeH:st MOMEHTA HHEPLH CIUIOIHOTO HUINHApPA (IUCKa) U
mapa

7) 3amummTte OCHOBHOM 3aKOH JMHAMHKM BPAIIATENbHOTO JBHKECHHS

8) Cdopmynupyiite 3aK0H COXpaHEHHS MOMEHTA HMITYJIbCA.

9) 3anummure hopmyty 1T KHHETHYECKOH SHEPTHH BPAIIATENLHOTO ABMKEHUS TBEPIOrO Tea
U Tesa, KaTAWETrocs 10 TOPU30HTAIIbHOU ITIOBEPXHOCTH

10) Hanummmte GopMYyIIbI CBA3M YTIOBBIX M TMHEHHBIX BETHIHH

11) BeiBenuTe TeOpeTHUECKyI0 M ONBITHYIO paboume (OpMynbl Al ONpeAeNeHHs MOMEHTa
HUHEPLUU.

Crnioco0eH periath THUIOBbIE 3a/1a4M PO(ecCHOHAIbHON J1eATENbHOCTH Ha OCHOBE 3HaHMM Oc-
HOBHBIX 3aKOHOB MaT€MaTHYECKUX M €CTECTBEHHBIX HayK C IMPHUMEHEHHEM HH(OPMAIMOHHO-
KoMMyHUKaIMOHHbIX TexHonorui (OINK-1) / Mcmons3yeT OCHOBHBIC 3aKOHBI MaTEMaTHYECKHX
JWCIMILIIH TS PELICHHUs] THIOBBIX 3a/1a4 npodecchHoHanbHoi nestensHoct (OITK-1.1)

3HATH OCHOBHBIC TOHSTHUS, (U3MUECKHE SBICHUS, OCHOBHBIC 3aKOHBI M MOJEIH MEXaHUKH,
ANEKTpUYECTBA U MAarHeTU3Ma, KojJeOaHUl U BOJIH, KBAaHTOBOW (PM3UKU, CTATUCTUYECKON (PU3U-
KW ¥ TEPMOJIMHAMUKY; TPAHUIIBI HX TIPHMEHHUMOCTH, IPUMEHEHUE 3aKOHOB B BAKHEHIITMX TpaK-
TUYCCKUX MPHUIIOKCHHUAX, OCHOBHBLIC (1)PI3I/I'-I€CKI/I€ BCJINYHUHBI U (1)I/ISI/I‘ICCKI/IG KOHCTaHTHhI, HUX
OIIpEIeTICHUE, CMBICI, CIIOCOOBI M €IMHMIBI UX W3MEpeHHs; (HyHIaMEHTaIbHbIE (U3MUECKHE
OIIBITBI U UX POJIb B PA3BUTHUU HAYKHW; - HA3HAUCHUC W IMPHUHIIHUIIBLI HeﬁCTBHﬂ BaOKHEHUIITIX (1)1/131/1-
YEeCKUX MPUOOPOB.

BOl'lpOCBI IJISA MOATOTOBKH K IK3aMEHY

1. TpaexTopus, nyTh, nepemenieHne. Bekrtopa cpenHeil 1 MTHOBEHHONH CKOPOCTH, X BEIMYMHA U
HaIIPaBJICHUE.

2. Bekropa KacaTeapbHOro, EHTPOCTPEMUTEIBHOIO U MOJIHOTO YCKOPEHUS, X BEJIMYMHA U HAIPaB-
JICHHE.

3. JIBmKeHHME MaTepHalbHOM TOYKM IO OKPYXHOCTH. YTJIOBas CKOPOCTb M YIJIOBOE YCKOpPEHHE.
CBs13b JINHEWHBIX U YIJIOBBIX XapaKTEPUCTUK JIBHKCHMUS.

4. TepBbIit, BTOpoii 1 TpeTuit 3akoHbl HbtoToHa. MMmynbe cuibl. UMmynbe Tena. 3akoH U3MEHEHUs
UMITYJIbCA. 3aKOH COXPAHEHHUS MOJIHOTO UMITYJIbCA N30JIMPOBAHHON CHCTEMBI.
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5. PaboTa KOHCEpBAaTUBHOW U HEKOHCEPBATUBHOM cuibl. KuHeTHyeckas v moTeHIaabHas SHeprusl.
3aKOH COXpaHEHHS SHEPIHUU.

6. OnpeneneHne MOMEHTA HHEPLUMH Tena OTHocuTelbHO ocu. Teopema lllteiinepa. Kunernueckas
SHEPrus BpALAIOLIETrocs Tela.

7. MOMEHT cujibl 1 MOMEHT MMITYJIbCa BPALLAIOLIETOCs Tejla OTHOCUTENbHO ocu. OCHOBHOE ypaB-
HEHUE NVMHAMHUKHU BPAIATEJIIBHOIO JBUKCHMS. 3aKOH COXPAHEHMsS MOMEHTA MMITYJbCa MEXAHM-
YECKON CUCTEMBI.

8. 3aKOH BCEMHMpHOro TAroreHusd. lloTeHumanbHas >HEPrus rpaBUTALMOHHOIO B3aMMOJCHCTBHSA
JBYX MaTepuaibHbIX ToueK. [lepBas U BTOpas KOCMHUYECKHE CKOPOCTH.

9. Cuna ynpyroctu. Hanpsokenue. OTHOCUTENBbHAS AedopManus IpH pacTsokeHUH-cokatun O0600-
ImeHHbIN 3akoH ['yka s negopmanuu pactspkeHus-coxatus. [loTeHnumansHas sHeprus aedop-
MalUy PacTKCHUSI-CKATHSL.

10. YpaBHeHue rapmonndeckux konebanuit. [lpyxunublil U ¢puszndecknii MasTHUKH. [IpuBenenHas
JuInHa (pusnueckoro MasTHUKa. [lepros koneOaHmii.

11. ITonsTue uneansbHoro rasa. Ypasuenue MenaeneeBa-Knaneiipona. 3akon JlanpToHa. OcHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW Teopuu. KnHeTudeckas 3HEpPrus IOCTYNATEIbHOTO
JBUKEHMSI YaCTUIIbI U€aIbHOro ra3za. CpelHeKBapaTUyHasi CKOPOCTb.

12. Yucno creneHel cBoOOAbI MOJIEKYIbl. BHYTpeHHsIsI 3Heprus uaeanbHOro raza. Pabora razoBbix
u3onpoueccos. [lepBoe Hayano TepMOIUHAMUKHY.

13. MonsipHasi TemI0eMKOCTb. YpaBHeHue Maiiepa. Anuabatuueckuit nporecc. YpaBHenue [lyac-
COHa, IT0Ka3aTellb aqruadaThl.

14. bapomerpuyeckas ¢popmyna. Pacnpenenenue bonbmana.

15. lnmuHa cBOoOOHOTO Mpodera, 4acToTa coyaapeHuid mMoneky:n rasza. uddysus B razax, 3aKoH
duka.

16. TennonpoBogHOCTh. 3akOH Dypbe.

17. BsizkocTh xuakocteit (razoB). JlamuHapHoe TeueHue >kuakocTH (raza). @opmyna Ctokca s
CKOpPOCTH JIBUYKEHUS IIapHKa B BA3KOM KUAKOCTH.

18. TepmoqMHAMUYECKUI U CTATUCTUYECKUN CMBICI SHTPONUU. BpIpa)keHHe dHTPONIUU Yepes3 CTa-
TrucTHYeckuil Bec. PaBencTBo Kitayznyca. Bropoe Hayano TepMOIMHAMUKHY.

19. Huxn Kapuo, ero nzobpaxenue Ha PV-guarpamme, hopmyna mis KIT/.

20. YpaBHeHnue, PV-guarpamma u kpuTHueckasi TeMieparypa rasza Ban-nep-Baanbca.

21. IloBepxHocTHOE HaTskeHHE. Dopmyia Jlamnaca [ JOMOIHUTEIBHOTO IAaBJIEHUS 11O UCKPHB-
JIEHHOM MoBepXHOCThI0. Kammisipasie sBienus, popmyna KiopeHa.

22. 3akoH Kynona. HampspkeHHOCTh M MOTEHLMAN 3JIeKTpocTaTndeckoro noisi. Pabora cuin anek-
TPOCTATUYECKOTO MOJIS.

23. DnexrpoeMkocTh. Ilnockuit konaeHcarop. [lapaienbHoe M MOCIIENOBATEIBHOE COEAUHEHHE
KOHJICHCATOPOB. DHEPrusl 3apsLKEHHOTO KOHIEHCATOopa.

24. Cwia 1 BEKTOp IUIOTHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH OMa Ul 3aMKHYTOM LENU U JUIs
yuactka. Momnuocts u KIIJ[ ncrounnka Toxa.

25. Cuna Amriepa, ee BeIMYMHA U HampasiieHHe (mpaBuiio jeBoit pyku). Cuna JlopeHnna, ee Benu-
YiHA U HampaBlieHue. /[BuxkeHue 3aps10B B MATHUTHOM I10JIE.

26. MarauTHoOeE 10JIe COJIEHONA, IPSIMOT0 U KPYrOBOT'O TOKA.

27. MarauTHBIN MOTOK. 3aKOH 3JIEKTPOMarHUTHON MHIYKIINH, MpaBwiio JIeHia.

28. IH1yKTUBHOCTb. DHEPIUsl KaTylKu ¢ TOKOM. CaMOMHAYKIHS IIPU 3aMBbIKAHUH U Pa3MbIKAHUN
BJIEKTPUYECKOMN LIETH.

29. B3zaumuas unaykus. Tpancdopmarop (MOHMKAIOMIKUN U MOBBIIIAIOLIHIH).

30. CBoOoaHbBIC KOJIEOAHHS B AIEKTPUIECKOM KOHTYpE (3aTyXaroIIie U He3aTyXaloIIne).

31. Beinyx/1eHHbIEe KOIe0aHUs B 3JIEKTPUYECKOM KOHTYpe. Pe3onanc Hanpsokenuit. [lonHoe comnpo-
THUBJIEHUE JIEKTPUUECKOH 1IeTH IEPEMEHHOMY TOKY.

32. OtpaxeHue u npenomieHue ceera. [loaHoe BHyTpeHHEEe OTpaskeHue.

33. Ontuueckas cuiia. @opmysa TOHKOH JIMH3BI.

34. Ilonapusanus ceera. 3akoH Maimoca. 3akoH bprocrepa.
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35. ludpakuus cBeTa Ha SN U Ha PEIICTKE.

36. AGcomoTHO YepHOe Teno. 3aKkoH cMmenieHus: Buna. 3akon Credana-bonbsimana.

37. Macca, ummynbe Gorona. Buemnuit poroaddext. Ypasuenue Ditnmreiina aiis hotodddekra.

38. 3akoH pagnoakTUBHOTrO pacrnazna. [IpaBuma cmemenus mpu anbda- u 6era-pacnane. Heiitpuno.

39. DHeprus cBs3u U aedekT macc aapa. TUIbl SAepHBIX peakuuil (3K30TepMHUYecKast U dHI0TEP-
MHYECKast).

40. DnemenTapuble yactuinbl. Kinaccudukaius mo macce: Jierkue (JENTOHBI), CpeIHUE (ME30HBI),

TspKenbie (Oapuonsl). KBapku.

TunoBoii dx3aMeHALMOHHBIN OUJIET

MuHUCTEpPCTBO CeNbCKOro Xo3sicTBa Poccuiickoit denepanuu
Jlouckoii I'ocynapcTBeHHbIN ArpapHblii Y HUBEPCUTET

3K3AMEHAI_II/IOHHI)H71 BJIET Ne
Ilo nucouruinHe

DaKynbTeT

HaHpaBHeHI/Ie HOoArOTOBKHU

Kypc

Cemectp
1. Tpaexropus, myTh, IepeMelieHre. Bekropa cpeHell 1 MTHOBEHHOW CKOPOCTH, UX BEJIMYMHA
Y HampaBJlieHUE.

2. OneMeHTapHble yactuibl. Kimaccudukamnus mo macce: jgerkue (JEnTOHBI), cpennue (Me3o-
HBI), TsDKebIe (Oapuonbl). KBapku

3agaua k Ousery

3. YpaBHEHNs BIKCHHS MaTepHAIbHON TOUKM UMEIOT BHI: X = 2+3t, y =148t — 2t*. Onpe-
JCJTUTh MTHOBEHHYIO CKOPOCTh M YCKOPSHHE JIJI1 MOMEHTA BpeMeHu =3 c.

VYTBepxkaeHBI Ha 3acelaHuH KadeIpbl [TpoTokom Ne oT 201 _r.
OK3ameHaTop
3aBeyroniuit kadeapoit

3agauu A1 NOATOTOBKH K K3aMEHY H KOHTPOJIbHBIM padoTamM

CrniocobeH pemiate THIOBBIE 337a4d MPO(ECCHOHANBHOM NesSTETbHOCTH Ha OCHOBE 3HAaHUIN OCHOB-
HbIX 3aKOHOB MAaTeMaTHMYeCKUX M €CTECTBEHHBIX HAyK C IpPUMEHEHHEM HH(POPMAIMOHHO-
KOMMYHHUKaIIMOHHBIX TexHoioruit (OIIK-1) / Micnonb3yeT OCHOBHBIE 3aKOHBI MaTEMAaTHYECKHUX JTUCIIU-
TUTHH JIJTS PEILICHHS] THTIOBBIX 33124 npodeccuoHansHoi aestenpHocTr (OIMTK-1.1)

YMeTh UCNOIb30BaTh OCHOBHBIE TPUEMBI 00pAaOOTKH 3KCIEPUMEHTANIBHBIX JaHHBIX; peraTh TUIIO-
BbIE€ 33J]a4d TI0 OCHOBHBIM pa3zjienaM (HU3UKH; OObSICHUTH OCHOBHBIE HaOJIO/aeMble TPUPOAHbIE U
TEXHOTeHHbIE ABJIEHUS U 3(DPeKThl ¢ Mo3uuuil PpyHAaMEeHTaIbHBIX (PU3HUECKUX B3aHMMOJCHCTBHIA;
MCTOJIKOBBIBaTh CMBICT (PM3UUECKUX BEIMYMH U TIOHATHI; 3aUChIBaTh YPAaBHEHUS [T (PU3HUECKUX
BennuuH B cucteMe CH; paborats ¢ mpubopamMu u 000pyI0BaHUEM COBPEMEHHOM (pr3nueckoi na-
60paTopuH; UCIOIB30BATH METOABI (PU3NUECKOT0 U MATEMaTHYECKOTO MOJIEIINPOBAHUS.

1. Onpenenuth 00beM OaioHa, B KOTOPOM HAXOIUTCS KHCIOPOJ Maccoit M=4,3 Kr moj
nasiaenneM p=15,2 MIla npu Temneparype t=27°C.
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2. bamon BmMectumocthio V=50 11 HanosHeH KuciaopoaoM. Onpenenuts Maccy KUCIopoa,
HaxoJAIIerocs B 6amwione mpu temmeparype t=47°C u napnenun p=0,11 MIla.

3. Onpenenutsh TeMIepaTypy BOAOPOJA, MMEIOMIEr0 MIOTHOCTh p=6 Kr/M° HpH NaBjieHHM
p=12,1 MIIa.

4. OnpenenuTh NaBJICHUE ra3a ¢ KOJUYECTBOM BEIIEeCTBA V=2 MOJIb, 3aHUMAIOLIETO 00beM
V=6 1 temmneparype t=—38°C.

5. Jlnst cBapku W3pacxooBaH Kuciaopon wmaccoi M=3,2 kr. Kakoil momkHa OBITh
MUHUMAaJIbHasi BMECTUMOCTB COCYJIa C KHCIIOPOAOM, €CJIM CTEHKH COCY/a pacCUMTaHbl Ha JaBJICHUE
p=15,2 MITa? Temneparypa rasa B cocyze t=17°C.

6. B Gamion Hakayaam BOAOPOJ, co3/aB mpH Temmeparype t=6°C naBnenne p=7,73 Mlla.
OmnpenenuTsb IUIOTHOCTH r'a3a B OayIoHe.

7. I'py3 Maccoit M=5 Kr magaeT ¢ BbICOTHI N=5 M U NPOHUKAET B IPYHT HA paccTosiHue 1=5
cM. OnpeenuTh CPEAHIOI0 CUITY COITPOTUBIIEHUS TPYHTA.

8. OmnpenenuTh MONAPHYIO Maccy ra3a y KOToporo mpu Temmeparype t=58°C u napnennn
p=0,25 MIla m10THOCTb p=4 KI/M>.

9. OnpenenuTh IIOTHOCTH BO3ayXa npu Temneparype t=307°C u naBnennu p=98,1 xITa.

10. s cBapku ObUT IPUMEHEH T'a3, HaXOJSIIHACS B OAJUIOHE BMECTUMOCTRI0 V=25 11 mpu
temneparype t1=27°C u naBnenmm p1=20,2 MIla. OnpenenuTs Maccy H3pacXoJ0BAHHOTO Ta3a,
eclM JaBJeHHe Ta3a B OamioHe crano p,=4,04 MIla, a Temmeparypa t,=23°C. Ormocurenshas
MoJIeKyJsipHas Macca raza My=26.

11. Ompepenuth KOJMYECTBO BEIIECTBA V Tas3a, 3aHUMArONIEro o0bem V=2 om® npu
temneparype 7=241 K u naBnenuu p=1 I'1la.

12. Kakoii ra3 npu nasieanu p=0,808 Mlla u temmneparype 7=240 K mmMeeT IIIOTHOCTH
p=0,81 xr/m>?

13. Onpenenuth Maccy MoJekyibl ammuaka NHs.

14. OmnpenenuTh TIOTHOCTH YTIEKMCIOTO Taza npu Temmeparype t=117°C u naBnennn
p=202 xlla.

15. CkonpkO MOJEKYn ra3a COACpPXKHUTCS TMpH HOPMaJbHBIX YCIOBUSAX B Koibe
BMectuMocThIO0 V=0,5 n?

16. CxoJIbKO MOJIEKYII COACPKUTCS B KUCIOPOAE Maccoit m=2 r?

17. Cuapsan maccoit m=20 kr uMmeeT BUj HUIUHApPA paguycoM R=5 cm. CHapsig JETHT co
ckopocThio 0=300 M/c U Bpamaercsi BOKPYT ocH ¢ yacToToit 7=200 ¢, BeIUHCIUTH KHHETHYECKYIO
SHEPTHIO CHapAa.

18. Teno, uMerommee MOMEHT UHepimK J=50 kr-M?, Bpamaercs ¢ dactoroit n=10 ¢, Kakoit

MOMEHT CHJIBI CJIETyeT MPHIIOKUTH, YTOOBI YacTOTa BPAIICHUS YBEIWYMIACH BIBOE 3a Bpems t=20
c?

19. MaxoBHK ¢ MOMEHTOM MHepiuu J=60 Kr'M° HauMHAET BpAIAThCS MO JeHCTBHEM
MomeHTa cuibl M=120 H'm. Onpenenuts yrioByl CKOPOCTb, KOTOPYIO MaxXxOBHK OyleT MMEThb

yepe3 Bpemsi t=5¢C.
20. BBIUMCIUTE CPETHIOI SHEPTHIO MOCTYMATEIBHOTO IBIKEHUS BCEX MOJIEKYI a30Ta MpH
Temnepatype t=137°C.

Oo0pa3zen BapuaHTa pac4eTHOr0 3aaAHUS.

PACYETHOE 3AJJAHHUE Nel

YCJIOBHE:

YPaBHCHI/IC JABHKCHUA MaTepHaHLHOﬁ TOYKHN UMCIOT BHU:
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X(t) = A+Bt y y(t)=C+Dt—Et* rne A B, C, D, E — 3a1at0Tcs /U151 Kak/I0T0 BaphanTa. Bpems
t,=0,t,=5c,t=3c,

3AJIAHHUE:
1. [Toctpouts TpaekTopuio B koopaunarax XOy.
2. Borunciuts (o popmysie) nepemernenre Al B unrepsane Bpemenn AU =1, =t y yxazars

ero Ha rpaduke TpaeKTOpUH.

Ucp

3. OrnpenenuTh aHAIUTUYECKH CPEIHIOI0 CKOPOCTh B unTepBaie Bpemenn Al =1, =1 y

0003HAYHTH €¢ HampaBlIeHUE HA TpaduKe B MPOU3BOJILHOM MaciiTabe.
4, Onpenenutb MTHOBEHHYIO CKOPOCTh |U | B 33JaHHBIII MOMEHT BpeMeHHU t u 0003HAUUTH ee
HarpaBJIeHUe Ha TpadyKe B IPOMU3BOIBHOM MaciTabe.

5. PaccuuTaiite nonHoe a, TaHreHMaabHOe 4: U HOpMalbHOE “n yCKOpEHUS B 33JaHHBIA MO-
MEHT BpeMEHH t.

INPUMEP PEHIEHUA 3ATAYUA:

Hano:
A= 2w, B=3 m/c, C=1 m, D=8 m/c, E=2m/c? 1, =0,1, =5¢C,t=3c
VpaBHEHHMS JABMKCHUS MPUHAMAIOT Bua: X =2+3t, y =1+8t — 2t*

Perienue:
Jl71 moCTpoeHUs TPACKTOPUU HEOOXOAUMO OIPENEIUTh 3HAUCHUS X, ) U3 YpaBHEHUN JABUKCHUS B

MHTEpBaJe BPEMEHH 0T b = 0 no t, =5¢ (pexomennayetcst uepes 0,5 ¢) U MoTydeHHBIE PE3YJIBTATHI
CBECTHU B TaOJIUILY:

tc) | 0 |05 1] 15| 2 | 25 | 3| 35 | 4 45 5
x(m) | 2 | 35 | 5] 65 | 8 | 95 |11 | 125 | 14 155 17
yom) | 1 | 45 | 7|85 | 9 | 85 | 7 | 45 | 1 -3,5 -9

Macmtab mo ocsiM X, y BEIOMpAETCs ¢ Y4ETOM MpeAeNbHbIX 3HAYEHUI COOTBETCTBYIOIIUX BETUYHH
(cm. Tabmuiy):

VI3MeHeHHe KOOPAMHATH X Xmin = 21 Xmax =17 (m)

VI3MeHeH e KOOPAMHATHL y: Ymin = 9 Ymax =9 (M)

ITocmpoenue epaghuxa.

HanecTn Ha KOOPMHATHYIO CETKY TOYKH MEPECEUEH s 3HAYCHUM X U  JUIA KaXKJ0r0 MOMEHTa Bpe-
MeHH, yKa3aHHOTO B Tabnuiie. COeTMHUTh HAaHECEHHBIE TOYKH TUIABHOM JIMHUEH (CM. PUCYHOK 1).

19



T |
17 18

) T T ) T T T
0 11 12 13 14315 18

Pucynox 1

1. Iepememenne AT =T, =T onpenensercs mo reopeme Iugaropa:

Ar = J(Ax)* +(Ay ), rme AX=X, =X, AY=Y,—Y,

X =2,Y, =1 X%, =17y, =-9 _ 3pavenus KOOPAHHAT COOTBETCTBEHHO B MOMEHTEI BDEMEHHU =0
u t; =5C (cm. tabnuny). Takum oGpazom,

AX=17-2=15(y), Ay=-9-1=-10 (), Ar=+15°+10% =18 (m).

Bekrop nepemerenus Al - BeKTOp, COEMHAIONUN HAYaIbHyI0 M KOHEYHYIO TOUKH rpaduka (cm.
pUCYHOK 1).

- AT

2. [To ompeneneHuo cpenHsss CKOPOCTh Uy, AL C yuerom s3mauenmii AN =18(m) u

18
At=5(c): Uy = T 36 (m/c).

HampaByienue cpeiHel CKOPOCTH COBIAJAET C HANpaBICHUEM BEKTOpa mepementenus AF (cm. pu-
CYHOK 1).
- dr
3. ITo onpeneneHno MTHOBEHHAsI CKOPOCTh U = gt
OHa HampaBJIeHa Mo KacaTenbHoi K TpaekTopun. B MomenT Bpemenn 1 =3 (¢) Bektop U sBisercs

KacaTeJbHOU B TOYKE C KOOpAWHATAaMH (CM. Tabimiry) X =11 (m), Y="7 (m) (cm. PUCYHOK 1).
Monynbs MTHOBEHHOM CKOPOCTH ompenensercs mo reopeme [udaropa:

[ 2
L= Ux+Uy,rI[e

dx d(2+3t) dy d(l+8t-2t%)
- = 3 —| -_-—-—————-- —_— 4 -
T gt dt (m/c)=const, v, at at 8—4t - mpoekuuu ckopocTH Ha
OCH X U ).

1 MoMeHTa BpeMeHH t=3 (c) TpOoeKIWW CKOPOCTH TPUHUMAIOT 3HAueHHs: Ux :3(M/c),

v, =8-4-3=-4 (M/c) (3HaK «-» yKa3bIBaeT, uto Yy HampaBjieHa B MPOTHBOIOJIOKHYIO CTOPOHY
MOJIOKUTEIILHOMY HAIPaBJICHHUIO OCH )).

Mo1ynb MrHOBEHHO# ckopoctr U =3 +4% =5 (M/c) (cM. pHCYHOK 2)

2 2
4, [TonHoe yckopeHue @ =4/, +a; |
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do, B de

rae a, = T’ a, = T - IPOCKIUH YCKOPEHUA Ha OCU X U ).
Yuuteias, uro Vx =3 Uy =8—4t (311 4), HOJIyJYaeM:
d(3) d(8—4t)
a, =———= 01 = = —4 2 =
Tt y at (m/c”)=const.

[onHoe yckopenne a=+0% +4% =4 (m/c?).

Pucynok 2

Z[J'IH OIIPCACIICHUA TaHT'CHIUAJIIbHOI'O a. 1 HOPMAJIbHOI'O a, YCKOPCHI/Iﬁ HCO6XO,Z[I/IMO MMpCACTaBUTH

CXeMy CKOpocTel (pPUCYHOK 2). 31ech e yKa3aTh MOJTHOE YCKOPEHUE, KOTOPOE HAMPaBIIEHO BEPTH-

KaJIbHO BHH3, OCKOJIBKY &y = 0,a @ umeer OTpHULATENbHYIO BeMUUuHYy (11.5). TaHreHuuaabHoe

8, p HOpMaIbHOE 9n YCKOpPEHHMS SBIISIOTCSA COCTABISIOIIMMHE IOJHOIO YCKOpeHUs ¢ W Hampasle-
HbI COOTBETCTBEHHO BJIOJIb U MEPIICHIUKYIIPHO MTHOBEHHOMU ckopocTtu U (pucyHok 2). OTMeueH-

HBIC YTJIbI 4 PaBHBI KaK HAKPCECT JICKAIIUC. J4 3 HO,Z[06I/IH BBIJICJIICHHBIX TPCYT'OJIbBHUKOB CJICAYCT,

4ToO:

Uy : Ux
a, =acosa=a—, a,=asina=a—>*,
1y 1y

ITo/ICTABMB 3HAYEHHS YCKOPEHHS M CKOPOCTeil s MoMenta Bpemenn (=3 (c): a=4 (w/c?),

v, =3 (m/c), ‘Uy‘ =4 (m/c), U= S5 (m/c), momyuum:
4 3
a :4~—=3,2 2 an:4._=2’4 2
. 5 (m/c?), 5 (m/c?).
IIpoBepka: & = \/afz +a2 =327 +2,4 =4 (m/c?).

BAPUAHTDBI UCXOJAHBIX JTAHHbIX:

Bapuant/ |12 34|56
Jano

~
(0]
(o)

101112 13|14

A (m)

B (m/c)

C (m)

D (m/c)

RlwlF|N|w
Rl N w(N
Plwlw|NF
Rlwlw|lo|-
AN NN
RS w|w
NN PN W N V)
AN NI
o w|N|-
o w|w|~
NI F NN
o |lo|w
N[~ [N w
N[~ NN

E (m/c?)

S ENT] FZVY I N P
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Bapuant/ | 16 | 17|18 |19 |20 |21 |22 |23 |24 |25|26|27 |28 |29 |30
Jlano

A (m) 1 /2 (3 |3 |2 |1 |1 |2 |3 |3 |2 |1 |1 3
B (m/c) 5 |2 |3 |4 |5 1|2 |3 |4 |5 |2 |3 |4 |5 |1 |1
C(m) 3 |2 1 /2 (3 (3|2 |1 |1 |2 |3 |1 |2 |3
D (m/c) 718 |8 |8 (8|9 |9 9 |9 |10]10|10|10|4 |7
E (m/c?) 2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |1 |2

OO0pa3ubl TeCTOBBIX 3aJaHU I
Tema: 'apMoHnYecKHe KOTeOAHUS.

1. Kakas u3 cucrem, n300pakXeHHbIX Ha PUCYHKE, HE ABJIETCS KOJIeOATENbHOM?

H H - l //;

A B B

S

2. Ilepuon cBOOOAHBIX KOJIEOAHUI HUTSHOTO MasiTHUKA 3aBUCHUT OT...
A. maccel Tpy3a.  b. wacToTel konebanuid. B. IIMHBI €ro HUTH.

3. Ilepuoa cBOOOAHBIX KONEOAHUI HUTSAHOTO MasATHUKA paBeH 5 ¢. UeMy paBHa 4acToTa €ro Koie-
OaHuit?

A. 02T b.20 I B.5To.

4. Kakoe nepemeInieHne CoBepiiaeT rpy3, KOJIeOMOMUICsS Ha HUTH 32 OJIUH TIEpHOa?

A. Tlepemerienue, paBHOE aMIUIMTY 1€ KOoJIeOaHUi.

b. Ilepemenienne, paBHOE HYIIIO.

B. Ilepemenienre, paBHOE ABYM aMILIUTYAaM KOJIeOaHUH.

5. Kak n3meHuTcs nepuoa kojeGaHUM MaTeMaTHYECKOTO MasTHUKA MPU YBEITUUYEHUH aMILTUTYAbI
ero kojebanuii B 2 paza?
A. YBennuutcs B 2 pa3a. b. Ymenbmntcs B 2 pasza. B. He uzmenurcs.

6. Ha pucyHnke npuBefeHbl rpaguKH 3aBUCHMOCTH KOOPJIMHATHI Teda oT BpeMeHu. Kakoil u3 rpa-
(UKOB COOTBETCTBYET HE3aTyXaIOLUM rapMOHUYECKUM KojieOaHusIM Tena’?

x, cM x, CM{ %, M

0 o 0

A B B

7. Kak OTHOCSTCS JUIMHBI MaTeMaTUYeCKHX MasTHUKOB, €CIIU 33 OJHO M TO K€ BpeMs IMEpBbIH U3
Hux coBepaeT 20 konedanuii, a BTopoit 10 koieOanuit?
A.2:1. b.4:1. B. 1:4.
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8. ITo rpaduky 3aBHCUMOCTH KOOPJIMHATHI MasiTHUKA OT BPEMEHHU ONpEAETUTE Nepuo]l KoieOaHui
MasATHHKA.

. ‘ - /\
1 2\ 3,/4 5 657 /8 7,c
ﬁ5J[ _____ \_/
CnocoGeH pemaTs TUIOBBIE 3aJja4ud IPOPECCHOHATBHON NESITeIbHOCTH Ha OCHOBE 3HAHUH OC-
HOBHBIX 3aKOHOB MaT€MaTHYECKUX M €CTECTBEHHBIX HAyK C IPUMEHEHHEM HH()OPMAIMOHHO-
KoMMYHHUKaIMOHHBIX TexHonoruid (OITK-1) / Mcmonb3yer OCHOBHBIE 3aKOHBI MaTeMaTHYECKUX
JWCLMILTIH TS PELeHHUs] THIIOBBIX 3a/1a4 npogeccroHanbHoi nestenpHocTy (OITK-1.1)

Hagpik: Brnagers MeToamMu SKCIIEPUMEHTAIBHOTO UCCIIEA0BaHMs B (U3MKe (TUIaHUPOBAHHUE,
MMOCTAaHOBKA U 00paboTKa IKCIEPUMEHTA); HCIIOJIb30BAHMSI OCHOBHBIX OOIIE(U3HUECKUX 3aKO-
HOB ¥ NIPUHIUIIOB B BKHEHIINX MPAKTUYCCKUX MPHUIOKCHUSIX; TPUMEHEHHUS OCHOBHBIX METO-
J0B (bI/I3I/IKO-MaTeMaTI/ILI€CKOFO aHaJin3a i1 pCIICHHA CCTCCTBCHHOHAYYHBIX 3aad; IIpaBUJIb-
HOM 3KCIUTyaTallud OCHOBHBIX NMPHOOPOB U 000pYIOBaHUsI COBPEMEHHON (pHu3muecKoii 1abopa-
TOpHUHU; HCIIOJB30BaHUA MCTOJ0B dJI/I?,I/ILIeCKOI‘O MOACINPOBaHUA Ha IIPAKTHUKE. BJIaI[eTI) Inpa-
BUWJIBHOM JKCIUTyaTallMeld OCHOBHBIX MPUOOPOB M 00OpYIOBaHUS COBPEMEHHON (HHU3MYECKOMN
nabopaTopuH; UCIIOJIB30BAHUS METOIOB (PU3MUECKOTO MOJISITHPOBAHUS HA ITPAKTUKE.

1. Ompenenenue MOMEHTA HHEPIMHU Tella THHAMUYECKHM METOIOM.

2. OmpeneneHue yCKOPEHHUS CBOOOIHOTO MAaJCHUS IPU TTOMOIIY MaTEMAaTHYECKOTO MasTHUKA.

3. Ompenenenune yaeapHON TEIIIOEMKOCTH TBEPAOTO Tela U U3MEHEHHUS DHTPOITUH U30JIUPO-

BaHHOU CHCTEMBI.

Onpeznenenne COMPOTHBICHUS U ySILHOTO COMPOTUBICHUS MOCTHKOM YHTCTOHA.

Omnpenenenne koddduIUEHTa MOJE3HOTO AeWcTBUA TpaHchopmaropa U KOIPPUIHEHTA

TpaHc(hOpMaIHH.

6. IIpoBepka 3akoHa Oma JUIsl LIENH IEPEMEHHOTO TOKA

Omnpenenenue JUIMHBI BOJHBI M JHEPIMM KBAaHTA U3JIyuyeHus ra3oBoro jgasepa JII'-75.

8. OmpeneneHne KOHIEHTPAIIMA HEM3BECTHOTO PACTBOPA MPH MTOMOIIH (POTOAIEKTPOKOIOPH-
MeTpa.

o~

~

Bonpocs k 3amure 1a00paTopHOI padoThI

1) Jlaiire onpesieneHue BICHUS MEepeHOCa.

2) [laiiTe omnpezeneHue TEIIONPOBOTHOCTH.

3) Banmmmre 3akoH Pypbe U MOSICHUTE PU3MUSCKUN CMBICT KO3(D(DUIIMEHTa TEIIONPOBOJIHO-
CTH.

4) [aiite onpenenenue quddy3um.

5) Banumure 3akoH uka U MOACHUTE HU3NIECKHUI CMBICT Koddduitnenta quddysum.

6) JlaiiTe onpeseseHUe BHYTPEHHETO TPEHHUS (BSI3KOCTH).

7) 3anumurte 3akoH Hp0TOHA U MOSCHUTE (U3MYESCKHI CMBICI KO QHUIEHTa BI3KOCTH.

8) [laiite ompenencHUss KUHEMATHYECKOW W JWHAMHUYECKOW BSA3KOCTH, Kakas CYIIECTBYET
MEXy HUMH CBSI3b?

9) [aiite onpeaeneHue JAMUHAPHOTO U TYPOYJICHTHOTO TEUECHUS JKUIKOCTH.

10) [Jlaiite onpeneneHue urncia PeitHonbaca. HanumuTe 3HaueHus unciia PeliHomnbaca mpu pas-
HBIX T€UEHUSAX KUKOCTH.

11) B uem coctout meron Ctokca onpenenenus kodhduiueHTa Ba3KocTu?

12) 3anummre padouyo Gopmyiy

13) B gem cocrout meron Ilyaseiins onpenenenns kodddurmenta Bsskoctu? Meron ITyaszeitns
OCHOBaH Ha JJAMUHApHOM TE€UEHUH >KUJIKOCTH B TOHKOM KallUJLIspe.

14) 3anummre popmymy [yaseiins.
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MPOBEIUTE JJABOPATOPHBIN SKCIIEPUMEHT

[lesib paGoThI: HAYYUTHCS ONPEACTATH KOIPPUIMEHT BA3KOCTH MeTofoM CTokca.
IIpuGopbl M MaTepPHAJIbI: CTCKJISHHBIA IMIMHIP Ha IMOJCTABKE C MCCIIEAYEMOW KHUIKO-
CTBIO, MUKPOMETP, CEKYHJIOMED, TeJa CheprudecKoilt OopMBI.

Onucanue padoueii YCTAHOBKH

Pabouas ycraHoBka mpeacTaBisieT co00i CTEKISHHBIN IMJIMHAP Ha MOJACTaBKE, 3al0JHEH-
HBII BA3KOU JKUIKOCTHIO C OABMKHBIMH METKaMH JUTHHBL ¢ 1 D .

puc. 1
BoiBoa padoueii phopMyJibl

Meton CToKca OCHOBaH Ha M3MEPEHUU CKOPOCTH MEIJICHHO JBMIKYIIUXCS B KUIKOCTH HE-
00JBIIUX Tel ChepuIecKoil (HOPMBI.
Ha teno, magaromiee B )KUAKOCTH, JEHCTBYIOT TPU CHIIBIL:
1) cuiaa TAKeCTH:
F v = Mg

mioc

4
VuureiBas, uto m=pV, V = 37 r®, monydaem:

me=§ﬂﬁpg )

r7e p - IUIOTHOCTH Tela.
2) cuaa Apxumena:

4,
Fa=371°00 @)

rie p' - IIOTHOCTH KUIKOCTH.
3) cuja conpoTHBJIEHNS, IMIUPHYECKH ycTaHOBJeHHas [:k. CTokcom:
Fop =67n10 (3),
TJIe U - CKOPOCTh JIBIKEHHS KHUIKOCTH,
7 - K03(pPULIHEHT BSI3KOCTU

[Ipn paBHOMEPHOM JIBHKEHHUHU TEJA:

= _ Tlpupa

_Cﬂi"{t? metc + I:A + Fcnnp = O

J'.F‘f' - Fm;tofc + I:A + Fwnp = O =
Fconp = Frmmc - FA

[ToncraBnss B nociennee ypasHenue gpopmyisl (1), (2) u (3), nomyuum:

puc.2
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4 4
6rnro=—rxripg——xrip
n 3 o)t 3 P9
4 3 '
67mru:§7zr (p—p' )=

_2ar’g(p-p)

g 9v

r
Tak xak B paboTe onpeaensieM TuaMeTp apuka, To yurem, yto d = 5 CKOpoCTb BbIpa3uM
yepe3 paccTosiHUe, MpoiaeHHoe TenoM | W Bpems t ABMKEHHs Tesla OT METKH @ J0 MeTKd D :
L= O Tor/1a mocueHss GopMyna npuMeT BHUI:
A d2 t
_(p=-pHd7g @)

181

dopmymna (4) sBaseTcss padouein hopmysoi st onpenenacHus ko3¢ puireHTa Bs3-
koctu MerogoM Crokca.

IlopsiaoK BbINOJHEHNSI PA0OTHI

1) Omnpenenute quameTp mapuka d MHKPOMETPOM TPHU pa3a MO Pa3IHYHBIM HAIPABICHHUIM U
Cpe/lHee 3HAUYCHUE 3aMUIIUTE B TAOJHUILY.

2) OmycruTe MIAPHK B MUIMHAP C UCCICAYSMOM )KHUIKOCTI0. B MOMEHT MPOXOXKACHUS METKH
a BKIIFOYHUTE CEKYHIOMED, & B MOMEHT ITPOXOXK/ICHHUSI METKH D OTKITFoUmTE.

3) MH3mepbTe MacuITabHOM JIMHEHKOMN pacCTOsSTHIE MEX Ty MEeTKaMu a u b .

4) 3anecure B Tabuuiy 3Hauenus | u t.

5) Paccuwuraiite 3HaueHUEe K0P PHUIMEHTA BI3KOCTH 10 hopmyie (4).

6) BbImogHUTE OMBIT TPU pa3a.

Tadauna pe3yJabTaToB M M3MepeHuii

Ne onbITa d I t n
1
2
3

OueHka norpentHocT

1) IlorpemHocTs U3MEPEHUIA:

Ornpenenum cpeHee 3HaYCHUE
— I tn,+1,
n= T3

Breruucnum cpennekBagpaTtuuHyro OmMMuOKy CpeaHEro apupMEeTHIECKOTO:
(i, —7) +(, —17)" + (7, —77)°
n(n-1)

rzae N - yucio usmepeHuit, N —1- yucno creneHei cBOOOIBI.
AOCOIOTHYIO OLIMOKY M3MEpeHHs A7) OINpeneauM KaK MPOU3BEIECHHE CPeIHEKBaJApaTHUYECKOIro

AS, =

OTKJIOHCHHSI AS_E Ha ko3 durmert CterogieHTa t, KoTOpsId pH HagexxkHOCTH o = 0,95, paBeH 4,3:
An=t-AS,

OKOHYATECILHBIN PE3yJIbTaT 3allMIIeM B TAKOM BHU/IC:
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n=n+An

OTHOCHTENBbHYIO TOTPEIIHOCTD BHIYUCIUM 1O hopMmyIie:

£ =27 100%
i

Tembl pedepaToB (10KI210B)

O 00U AW —

B L Lo LW LWL LW WL W NN NN NN NN M e e
OO0 AN NP WN—L OOV NPDTWNN—= OOV WM P WN—=O

. CBs13p (DU3HKH C IPYTMMU HayKaMu
. Bce o genoBeueckom Ouorosne
. XapaKTepucTUKa OCHOBHBIX UCTOYHUKOB CBETa

CymHocTs BHemHero Gotodddexra

. Ocobennoctr nHTEp(hEpEHIINH CBETA

. Marautsl: cienuduka uxX B3aUMOJACUCTBUS C APYTUMHU TIPEIMETaAMH
. YCTpOHCTBO MUKPOCKOTIA

. HpI0TOH 1 ero OTKPBITHS B U3KKE

. CKopocCTb cBeTa: METOIbI OTIPECIICHUSI.

. Pesepnopd u ero onbIThIL.

. Teopus ynpyrocru.

. MeTroasl oJry4eHus OJIYIIPOBOJHUKOBBIX IUIACTHH.

. JleficTBHE MOJSAPU3ALUOHHBIX IPUOOPOB.

. IloTepst TEIIIOBOM U AIIEKTPUYECKONW SHEPTHH BO BPEMsI aBTOIIEPEBO30K.
. PacipocTpaneHne paguoakTUBHBIX BOJIH.

. bamuncrTnyeckas ME)KKOHTUHEHTAJIbHAS paKeTa.

. [IpuHIMIT NECTBUS PAAUOAKTUBHBIX JBUTATEIICH.

. IIposiBiieHUE 3aKOHOB CUJIBI TPEHHUS B IOBCEIHEBHOM JKM3HU YEJIOBEKA.
. MakcBe 1 ero 3J1eKTpOMarHuTHAsI TEOPUSL.

. CyIlHOCTh ¥ 3HaYeHHe TepMOOOPaOOTKH.

. XapaKTepUCTHKA TOPCUOHHBIX MOJIEN U TEXHOJIOTUM.

. Crtoco0b1 ymMsr4eHus BOJIbI.

. DNEeKTPOMarHUTHbIE BOJIHBI U AJIEKTPOMArHUTHOE U3ITyUECHHE.
. IIpuHLUI NENCTBUSA aKKYMYJIATOPOB

. [IlTapoBast MOTHUS — YHUKAJIBHOE IIPUPOJHOE SIBICHUE.

. OKCIIEpUMEHTAJIBHOE MCCIIEN0BAHUE DJIEKTPOMArHUTHON UHAYKLIHH.
. OyHKIIMOHUPOBAHUE AIEKTPOCTAHIIHMN.

. [IpeobpazoBanuii FHEPTHIA.

. Ucnionib30BaHME IEKTPOIHEPTUU.

. SlnepHas sHepreTuka.

. JlelicTBUE ONTUYECKUX MPUOOPOB.

. OT BOASIHBIX KOJIEC 10 TypOuUH.

. 3HaueHue 3xkcnepuMeHToB Hukomsl Tecinsl.

. ConHule Kak MICTOYHMK SHEPIHH.

. YIbTpa3ByK U BO3MOKHOCTH €r0 IPUMEHEHHS.

. IlpeacraBienne KapTUHBI MUPA C TOYKU 3pEHUsT (PUUKU.

. SIBeHue pagyru ¢ TOUKHU 3peHUsl (PU3UKU.

. DHeprus BOAHBIX HCTOUHUKOB.

. Bu1bI HICTOYHHUKOB UCKYCCTBEHHOI'O OCBELIECHUS.

. I3yuenne pu3MKU C IOMOIIbIO KOMITBIOTEPHBIX TEXHOJIOTUH.
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OueHovHbIE CPeACTBA 3AKPBITOI0 U OTKPBITOI0 THIIA JJIsl eJlell TeKylero KOHTPoJIs U Mpo-
MEKYTOYHOM aTTeCTAMHU

OIIK- 1 Cnocooen pewiams munoewie 3a0auu npogheccuonHaIbHol 0esasmenbHOCmu Ha 0CHO6e 3HAHUIL
OCHOGHBIX 3AKOHOG MAMEMAMUYECKUX U eCHECMEEHHbIX HAYK C NPUMEHEHUEM UH@OPpMAUUOHHO-
KOMMYHUKAUUOHHBIX MEXHON02UIL
OIIK-1.1 Ucnonvsyem ocHoBHble 3aKOHbI MAMEMAMUYECKUX OUCYUNIUH OISl PeuleHUs: MUnosvlx 3a0ay
npogheccuoHabHOU OessmenbHOCmU

3aoanus 3axkpeimoeo muna:

1. Kuneruyeckasi JHeprusi Bajia, Bpamamwinerocsi ¢ 4acroroii n = 5 06/c, Wx=60 k.
HaiiTu momeHT nMnyabca L Baga.

1) 5.82 xr M? /c

2) 3.82 xr M2 /c

3) 3.99 kr M?/c

Ilpasunvnoiti omeem:2

2. B cocyne oobemom V = 4 ;1 HaxoauTcst Mmacca M = 1 r Bonopoaa. Kakoe umncio moJie-
KYJI N COAePKUT eAUHUIA 00beMa cocyna?

1) 7.510® w3

2) 12.510% M3

3) 19.55 10® m

Ipasunvnoiti omsem: 1

3. YcraHoBHTE COOTBETCTBHE MEXKIY (PM3HYECKUMHU BeJMYUHAMU U eIMHUIIAMH H3Me-
peHus 3TUX BeJimuuH B cucreme CU:

1. Macca. 2. Temniepatypa. 3. MomHocTts. 4. Cuna Toka. 5. UHIyKuus.
a)1 C.6) 1 A.B)1 Tn.r) 1 kr. n) 1 Br.

Ipasunvnoii omeem : 1-2; 2-a; 3-0; 4-6, 5-6

4. 3axkon OMa U1 yYyacTKa Lemnu:
1) conpoTuBieHue

2) HanpsDKEHUe

3) cuna Toka

4) mpsiMO MIPONIOPLIUOHAIEHO

5) 0O6paTHO MPOMOPIIMOHATHHO
Ilpasunvnwiii omeem:3,4,2,5,1

5. OTHOCHUTEIbHO MATHUTHBIX CTATHYECKUX M0JIel CTpaBelJIUBbI YTBEPKIEHHUS:
1) cTaTmuecKkre MarHUTHBIC TTOJIS SIBJISTFOTCSI TOTSHITHATEHBIMH

2) MarHUTHOE TOJIe JEHCTBYET TOJIBKO Ha JBUKYITUECS 3apsiIbI

3) CHJIOBBIC JIMHUHM MarHUTHOTO TIOJIST 3aMKHYTHI

Ilpasunvnuviti omeem: 2 u 3

3aoanus OmKpbslmozo muna.

1. TBepaoe Teno Bpamiaercsi BOKPYr HEMOJBHMKHOW OCH COTIJIACHO YPaBHEHUIO
@=5+6t—2t>. Benmmumna yriaoBoii ckopoctH B MomenT Bpemenm t; =1C pas-

Ha
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Ipasunvruwsiti omeem: 2 pad/c

M =<t
1
2. Eciiu TeJ10 IBHKETCSl TI0 OKPYKHOCTH 110 YaCOBOii cTpeJiKe ¢ Bo3pacTaliiei
N0 BeJMYMHE JINHEHHOH CKOPOCTBHIO, TO BEKTOP YCKOPEHHsI Tejla B TOYKe A mMeer
HAINPaBJICHHE
Ilpasunvhuiti omeem: 2
Puc. 2

3. Ecau p1s1 pactsizkeHns HeaeopMUPOBaHHOI NPY:KUHBI HA X, =lcv Tpebyercs cuia,
paBHas F= 30 H, 1o nus c:xkaTus dTOM ke NPy:KUHBI HAa X, = 20cv HaJ0 COBepIIMTHL padory,

PaBHYIO
Ilpasunvnwviii omeem: 60 [oc

4. Eciu MOMEHT MHepIUM Teja YBeJMYUTh B 2 pa3a, a CKOPOCTb €ro BpallleHusl
YMEHbIINTH B 4 pa3a, TO MOMEHT UMITYJIbCa Tejia
Ilpasunvroviii omeem: ymenvwumes 6 2 paza

5.IIpu  HarpeBaHMHM  HA€AJBHOI0 Tra3a B  3aKpPbITOM  cocyle  CpeaHss
KHHEeTHYeCKas JHePTus MOCTYNATEeJIbLHOI0 IBHKEHHUS €ro MoJieKyJl YBeJM4lWiach B 2 pa3a.
IIpu 3TOM naBIeHMeE Ta3a
Ilpasunvhoiti omeem: yseruuumces 6 2 pasa

6.I1pu yBeJINYEeHUH TeMIepaTypsbl H1eaJTbHOI0 rasa B 3 pa3a
cpelHss KBaAPATHYHAS CKOPOCTH MOJIEKY.JI

Ilpasunvhoiti omeem: ygeauuumcs 6 \/§ pas

7.B 1BYX OJMHAKOBBIX COCY/AaX MPHU PABHBIX JaBJEHUSIX HAXOASATCSA BOAOPO/I U TeJTHid.
Bo ckoabKO pa3 BHYTPEeHHsisl dHeprusi BoJAopoJa 0oJibllle BHYTPEHHell JHepPruu re-
auna?

Ilpasunvhuiti omeem: 6 3 pasa

8. B HekoTOpOM mpollecce ra3 copepmaer padory, paBHyw SMJI:K, a ero BHyTpeHHsIsI
Heprusi yMenbmmiaach Ha 2 M/x. Kakoe K0JM4eCTBO TEIUIOTHI IIePeJaHO ra3y B 3TOM Mpollec-
ce?

Ipasunvnwviti omeem: 3 M/]oc

9. SIBieHMe TenJONPOBOJHOCTH HMeeT MeCTO TMPH HAJIMYHUH TPaJHEHTa

IIpasunvhoviti omeem: memnepamypul

10. Toyeunsblii 3apsia +QHaAXOAUTCH B LeHTpe cepuyeckoii noBepxHoctu. Eciaun 106a-
BUTDb 3apsill -BHYTPB C(ephl, TO NOTOK BEKTOPA HANPHAKEHHOCTH 3JIEKTPOCTATHYECKOI0 OIS
E yepes MOBEPXHOCTh cepbl
Ilpasunvroiti omeem: ymeHbUUMCS

11. Ha pucyHke u300pa:keHO cedeHUe BYX MNapajulebHbIX JJHHHBIX HPAMOJIM-
HEeHHBbIX MNPOBOJAHUKA € TMPOTHBOMOJOKHO  HANpPABJIEHHBIMH TOKAMH

I, =21,. Maaykuusi B MarHuTHOro moJisi paBHA HYJII0 B HEKOTOPOii TOYKe i i I

yY4yacTKa a & 1 ¢
IIpasunvroviti omeem: a '

12. s cerHeTo3/1eKTpPHKa CipaBelJIMBbI YTBEP K/IeHUsI:
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1) B ompeneneHHOM TeMIEpaTypHOM MHTEpBaje UMEET MECTO CaMOIIPOU3BOJIbHAS MOJSPU-
3alus B OTCYTCTBUE BHEIIHETO 3JIEKTPUYECKOTO IO

2) AUBIeKTpUIECcKasi IPOHULIAEMOCTb 3aBUCUT OT HAIIPSKEHHOCTH TOJIS

3) B OTCYTCTBUU BHELIHErO 3JIEKTPUUYECKOI'O IOJIS JAUIOJIBHBIE JIEKTPUUECKHE MOMEHTHI
JIOMEHOB PaBHBI HYJIIO

Ilpasunvhoiti omeem: 1 u 2

13. YpaBHeHHE IJIOCKOH CHHYCOMIAJIBLHON BOJIHBI, PACHIPOCTPAHSIOMIENHCS BI0Jb OCH
OX, umeer Bua & = 0,01sin(10°t - 2 X). launa BoaHbI (B M) paBHa
Ilpasunvroviii omeem: 3,14

14. Ha myrH ecTeCTBEHHOIO CBaTa IOMELIEHbI [Be ILIACTHHKHM Typmajuna. Ilocie
NPOXO0kKICHUS MJIACTHHKH 1 cBeT MOJHOCTBLIO nojasipu3oBad. Ecain J,um J, - HHTeHCHMBHOCTH

CBE€Ta, npoumieauiero IVIaCTUHKH 1 2 COOTBETCTBCHHO, I/IJZ =—, TOoraa yrojd MexKQy

Hanpasjenusavu: 00u 0'0'paBen
Ipasunvnwiii omeem: 60°

15. Ha pucyHke nmoka3aHa KpuBasi 3aBUCHMOCTH CIIEKTPAJIbHOH NJIOTHOCTH JHEPreTH-
YeCcKOM CBETUMOCTH a0COIOTHO YePHOro Tejia oT JIuHbI BoJHbI npu T=6000K. Ecau Temmne-
paTypy Tejia YMEeHbIIUTH B 4 pa3a, TO AJMHA BOJHbI, COOTBETCTBYIONIasi MAKCUMYMY H3JIyde-
HUS1 A0COJIIOTHO YEPHOTO TeJia

Ipasunvhviti omeem: ysenuuumcs 6 4 paza f,p ook

00

wi
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5.4 MeToanuyeckne MaTepHaJibl, ONpeiesAoIme NPoneAypPbl OlleHUBAHNS 3HAHUN,
YMeHH i, HABBIKOB U (MJIM) ONbITA AeSITEJbHOCTH, XaPAKTEPU3YIOIIMX 3TaNbl POPMUPOBAHUS
KOMIIeTeHLM i

JIJis KOMILJIEKCHOM OLIEHKH KadyecTBa y4eOHOU padoThl 0Oydaromuxcsi BHeApeHa OallibHO-
PEUTHHTOBAs CHCTEMA OLIEHKH Y4EOHBIX JOCTHKEHUN 00yJarOIUXCsl.

bannbHO-pedTHHTOBAs cHUCTEMa OLIEHKH Y4YeOHBIX JOCTHMKEHHH O0YyJaroIIMXCs HalpaBiieHa
Ha peLICHHE CIENYIOIIMNX 3a1a4:

- MOBBILIEHUE MOTUBAIMU OOYYAIOMIMXCS K OCBOEHHUIO 00pa3oBaTENbHBIX MPOrpaMM MyTeM
0oee BeICOKOU AuddepeHIInaliy OLICHKH UX Y4eOHOU paboThI;

- MIOBBIILIEHUE YPOBHS OpraHu3alny o0pa3oBaTeNbHOTO MpoIiecca B yHUBEPCUTETE.

[Topsimox HauumciieHUs: OaJIOB JOBOJSATCS JO CBEACHUS KaXKIOro 0O0y4aroIlerocsi B Havaje
ceMecTpa U3yueHUs: JUCLUILTNHBIL.

MakcumansHast cymma (100 6amioB), Habupaemasi CTyAE€HTOM IO AUCIUIUIMHE BKJIIOYAET JBE
COCTaBJISIOLIHE:

- IIepBasi COCTABJIAIONIAs — OLICHKA PEryJIIPHOCTH, CBOEBPEMEHHOCTH U KaU€CTBA BHITIOJHEHUS
CTYICHTOM y4eOHOU paGoThI 0 U3YUYEHUIO IMCUUIUIMHBI B TEYCHHE TIEPUO0a U3yUEHUS U CLUTLIH-
HBI (cemecTpa) (cymma — He 6oiiee 85 O6ansioB). bamibl, XapakTepu3yroIue yCcreBaeMOCTh CTYICHTa
M0 TUCUUIUIMHE, HAOUPAIOTCS UM B TEYCHHE BCETO Mepuoia 00yueHus 3a U3ydeHue OTACIbHBIX TeM
U BBIINIOJIHEHHUE OT/IEIbHBIX BUI0B PaloT.

- BTOpasi COCTaBIAIONIAs — OLIEHKA 3HAHUU CTYAEHTA MO pe3yiabTaTaM MPOMEXYTOUHOMN aTTe-
crauuu (He Oonee 15 —OamoB).

OO0muit 6am1 TeKyIero KOHTPOJIS CKIIAIbIBACTCS U3 CIASAYIONINX COCTABISIONIUX

- MOCEIIAEMOCTh — CTYICHTY, TOCETUBIIEMY BCE 3aHATHS, Hauucisiercs 20 0amios;

- BBIMIOJIHEHUE 33JaHUM MO JUCUUIUIMHE B T€YCHHE CEMECTpa B COOTBETCTBUU C YUEOHBIM
rwraHoM. CTy[eHTy, BBIIOJHHUBIIEMY B CPOK M C BBICOKMM KadeCTBOM BCE TpeOyeMble 3aJaHus,
HaYHCIsAeTCs MaKcCuMalbHO 20 6aioB;

- KOHTPOJIbHbIE MEPONPUATHUS (TECTUPOBAHUE, KOHTPOJIbHbIE Pa00OThI) — MaKCUMAaJIbHAsI OLIEH-
Ka 25 6aios.

- boHycHI - 20 6anoB.

Jlo mpoBeneHus NMPOMEKYTOUHOM aTTeCTallMy IMpernojaBaTeslb MOXKET B KayecTBe MOOIIpe-
HUS HaYUCIUTH oOydaroniemycs 10 20 JOMOTHUTENbHBIX (OOHYCHBIX) 0ayUIOB 3a MPOSBIICHUE aKa-
JIEMHYECKON aKTUBHOCTU B XOJI€ U3YUEHUs AUCUUILINHBI, BHITOJHEHNUE UHIUBUIYATbHBIX 3a/1aHHH
C OLIEHKOH «OTJINYHO», aKTUBHOE Y4acTH€ B I'PYNIIOBOM MPOEKTHON paboTe, HENOCPEICTBEHHOE
y4acTHE B ONMMIIMaAax U T.1. Hauncnenne G0HYCHBIX OaioB MPOU3BOAUTCS HA MOCIEAHEM 3aHS-
Tun. Ha nepBbIX 3aHATUSAX MPEnoiaBaTelb BbIJIAET CTYACHTaM rpaguK KOHTPOJIbHBIX MEPONIPUATHI
TEKYIIETr0 KOHTPOJIS.

OneHka 3HaHUW, YMEHHMH, HaBbIKa U (WJIM) ONBITA JESTEIbHOCTH, XapaKTEPU3YIOIIUX ITAIIbI
(dbopMHpOBaHKS KOMIETEHIUI MO AMCUUIUIMHE TPOBOAUTCA B (popMe TEKyLIero KOHTPOJIS U Mpo-
MEKYTOYHOM aTTECTALNU.

Texymuii KOHTPOJIb IPOBOJUTCSL B TEUEHUE CEMECTPA C LENBIO OIPENEICHHS YPOBHS yCBOE-
HUs 00ydYarolMMHUCA 3HaHUM, (GOPMUPOBAHUS YMEHUH, HaBBIKOB U (WJIM) OMbITA AESTEIbHOCTH,
CBOEBPEMEHHOTO BBISBICHUS NpenoaBaTeaeM HEe0CTaTKOB B IOJrOTOBKE 00yYarOMIUXCs U IPUHSI-
THS HEOOXOJUMBIX Mep MO €€ KOPPEKTUPOBKE, a TaK e JUIsl COBEPIICHCTBOBAHUS METOJIUKU 00Y-
YeHUs1, OpraHu3aluy yaeOHol paboThl M OKa3aHUsl 00yYarOIIUMCS MHIUBHU/yaIbHON TTOMOIITH.

K tekymiemy KOHTpOIIIO OTHOCATCS MTPOBEPKA 3HAHUMN, YMEHUH, HABBIKOB 00yUYaOIUXCSl:

- Ha 3aHATHAX (OMPOC, pellieHue 3a/1a4, JeI0Basi Urpa, KPYIJblid CTOJ, TECTUPOBAHUE (ITMCbMEHHOE
WM KOMITBIOTEPHOE), OTBETHI (ITMChbMEHHBIE MIIM YCTHBIE) Ha TEOPETHYECKUE BOIIPOCHI, PEILIEHUE MpakK-
TUYECKUX 33]1a4 U BBIMTOTHEHHUE 3a/ITaHMI Ha TIPAKTUYECKOM 3aHSITUH, BBIMOTHEHHE KOHTPOJILHBIX padoT;

- 110 pe3y/bTaTaM BbINOJHEHUS MHIMBUYaIbHBIX 3aJaHHH;

- TI0 pe3yJibTaTaM MPOBEPKH KAa4eCTBAa KOHCIIEKTOB JIEKIIUN, pabounx TETpajeil U WHBIX MaTe-
pHAaJIOB;
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- 110 pe3yJbTaTaM OoT4eTa OOyUaloIMIMUXCsl B X0/1€ MHIANBUAYAIbHOW KOHCYJIBTAIIUH TPEToIaBa-
TeJsl, IPOBOJUMOM B 4aChl CAMOCTOSITEIIbHON paOOThI, 10 UMEIOLIUMCS 33JJ0JKEHHOCTSIM.
Ha mepBbIX 3aHATHSX NMpENoAaBaTelb BBIAAET CTYACHTaM I'pauK KOHTPOJIBHBIX MEPONpHs-

TUN TEKYIEro KOHTPOJIS.

I'PA®UK kOHTPOJIBHBIX MEPONPHUSTHI TEKYLIEr0 KOHTPOJIS
10 JMCIUILIHHE

Dopma KOH-
Sran TPOJILHOTO0 MepPOo- Mecsiu npo-
NPpUATUA (TeCT, BeAeHUS KOH-
Ne u HaumeHoBaHue TeMbl | Popmupye- | Uupukarop | ¢dopmu-
KOHTPOJIbHAsI pa- | TPOJIBLHOIO Me-
KOHTPOJILHOI'0 MEPONpH- | Masi KOMIIe- | JOCTHKEHHUS] | POBAHUSA s
0oTa, yCTHBIIi ponpusTUs
ATNA TEHIIUA KOMIICTCHIIMH | KOMIIEC-
— omnpoc, KoJLUIoKkBU- |Ounasi popma /
yM, JieJIOBast Urpa u 3a049HAasA
T.IL.)
1. «®uznueckue ocHobl|OIIK-1 OIIK-1.1 I>ran ®deppanb
MEXaHUKH lIstan  |YcTHBIM onpoc
2. «Momnexynsapuas ¢u-|OIIK-1 OIIK-1.1 I>Tan Mapt/Hos6pb
Kontponbnas  pa-
3UKa U TEPMOJIMHAMUKA» lIaran
6ora
IllyTan
3.  «DOnexrpuuectBo u|OIIK-1 OIIK-1.1 I3Tan Arnpenb
KontposbHass pa-
MarHeTu3m» lIoran
6ota
Il>ran
4. Onrtuka u atomHas ¢u-|OIIK-1 OIIK-1.1 I>Tan Maii
3UKa» lIaranm  |YcTHBII onpoc
I1yTan

Yemmuouii onpoc — mHanbGosiee pacpoCTpaHEHHBIN METOJ KOHTPOJS 3HAHWK CTYAEHTOB,
IIPE1yCMAaTPUBAIOIIMI YPOBEHb OBJAJECHUS KOMIIETEHIUSAMH, B T. Y. IIOJIHOTY 3HAHUHA TeOpeTHye-
CKOr'0 KOHTPOJIHPYEMOr0 MaTepuaia.

IIpn ycTHOM ompoce ycTaHaBIMBAETCs HEMOCPEACTBEHHBIM KOHTAKT MEXKIY IpernojaBaTe-
JEM U CTYJIEHTOM, B IIPOIECCE KOTOPOro MPENoJaBaTellb MOIYy4aeT IIUPOKUE BO3MOKHOCTH VIS
M3y4YeHUs] UHIUBHIyaIbHBIX 0COOEHHOCTEH YCBOGHUS CTyJeHTaMU y4eOHOro MaTepHara.

YCTHBIHM onpoc Mo JUCHUIUIMHE TPOBOJUTCS HA OCHOBAaHMU CAMOCTOSITETILHON pabOThI CTY-
JIEHTA 0 KaXXI0My paszeny. Bompocsl peacTaBieHsl B IIaHaxX JIEKIUH 110 TUCHUIUIMHE.

PaznuuatoT QppoHTaNbHbIA, HHIMBUAYATbHBIH 1 KOMOMHUPOBAHHBIN onpoc. PpoHmanvhbiii
OIIpOC MPOBOJUTCS B popMe Oeceipl penoaBatens ¢ rpymnmnoil. OH opraHM4ecKH cO4eTaeTcsl ¢ Mo-
BTOPEHUEM NPONAECHHOTO, ABJISAACH CPEICTBOM JUISl 3aKPEIUICHUS 3HAHUI U yMEeHUH. Ero nocrons-
CTBO B TOM, YTO B aKTUBHYIO YMCTBEHHYIO paOOTy MOYKHO BOBJI€Yb BCEX CTYAEHTOB Ipymmbl. J{is
3TOr0 BOMPOCHI JI0JKHBI JOMYCKaTh KPaTKyko (opMy oTBeTa, ObITh JAKOHUYHBIMH, JIOTHUECKHU YBSI-
3aHHBIMH JIPYT C JIPYroM, JaHbl B TAaKOW IMOCIEA0BATEIbHOCTH, YTOOBI OTBETHI CTYAECHTOB B COBO-
KYITHOCTH MOTJIM PacKpbITh cojiepKaHue paszzaena, TeMbl. C momouipio (ppoHTaNIbHOrO orpoca Impe-
110/1aBaTelb UMEET BO3MOXKHOCTh MPOBEPUTH BHITIOJHEHHE CTYJIEHTaMH JOMAIIHEro 3aJaHusl, BbI-
SICHUTh TOTOBHOCTbH TPYIIIBI K U3YYEHHIO HOBOTO MaTepHaia, OlpeleluTh chpOopMUPOBAHHOCTh OC-
HOBHBIX MOHSTHH, YCBOEHHUE HOBOrO y4eOHOI0 MaTepuaia, KOTOPbIi TOJIBKO 4TO ObLI pazoOpaH Ha
3aHsATUH. LlenecooOpa3Ho MCOIB30BATh (PPOHTANBHBINA ONPOC TaKXkKe Mepes MPOBEICHUEM MPaKTH-
YecKuX paboT, TaK KaK OH MO3BOJISIET IPOBEPUTH MOATOTOBIEHHOCTh CTYJAEHTOB K UX BBIIOJIHEHUIO.

Bonpochl 10KHBI UMETh NMPEUMYIIECTBEHHO MOMCKOBBIN XapakTep, YTOObl MOOYXIaTh
CTYJEHTOB K CAMOCTOSITEIbHON MBICITUTENLHOMN eATEIbHOCTH.

Hnousuodyanvuwiti onpoc mpeanonaraeT oObsICHEHUE, CBSI3HbIE OTBETHI CTYJICHTOB Ha BO-
MpOC, OTHOCSIIMICA K U3ydaeMOMYy y4eOHOMY MaTepHaiy, MO3TOMY OH CIYXHUT BaKHBIM Cpell-
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CTBOM Pa3BUTHUS PEUH, MAMSTH, MBIIUICHHUS CTYACHTOB. UTOOBI clenaTh TaKyl MPOBEPKY Oojee
IyOOKO#, HEOOXO0IMMO CTaBUTH TIEPE CTYACHTaAMHU BOIIPOCHI, TPEOYIOIINE pa3BEPHYTOTO OTBETA.

BOHpOCBI AJI1 UHAWBUAYAJIBHOI'O OIIpocCa OOJIKHBI 6LITB YCTKUMHU, ACHBIMU, KOHKPCTHLIMU,
E€MKUMH, UMETh MPUKIIATHON XapaKTep, OXBAThIBATh OCHOBHOMW, paHee MPOWICHHBII MaTepua mpo-
rpaMMBbl. Nx COACPIKAHUC NOJDKHO CTHUMYIIHMPOBATH CTYACHTOB JIOTHYCCKU MBICIIMTh, CPaBHUBATD,
aHAJM3UPOBATh CYIIHOCTD SIBJICHHM, JOKAa3bIBaTh, MOIOMPATh YOS TUTEIbHBIC TIPUMEPHI, YCTAHABIIH-
BaTb NPHUYHUHHO-CJICACTBCHHBIC CBsA3U, CJIATh 000CHOBaHHEIE BBIBOJAbBI U 3TUM CII0COOCTBOBATH
O00OBEKTHBHOMY BBISIBIICHUIO 3HAHUU CTYIACHTOB. BOmpockl 0OBIMHO 3a/1al0T BCEH TpyIIe U MOCIe
HEeOOJIBIION May3bl, HEOOXOIUMOMN JUISl TOTO, YTOOBI BCE CTYIEHTHI MOHSIIN €r0 U MPUTOTOBHIIUCH K
OTBETY, BBI3BIBAIOT JUISl OTBETa KOHKPETHOTO CTY/ICHTA.

Jnis Toro 4toObl BBI3BATh MpPU IMPOBEPKE IO3HABATEIbHYIO aKTHBHOCTH CTYACHTOB BCEi
TPYIIIBL, 1IeNIECO00Pa3HO COYeTaTh MHIANBUIYATbHBINH U (POHTAIBHBIN OIPOC.

JTMTeIhHOCTh YCTHOTO OMPOCa 3aBUCUT OT y4eOHOIO MpeaMeTa, BUIa 3aHATUH, HHANBUIY-
AJIbHBIX OCOOCHHOCTEH CTY/ICHTOB.

B nporiecce ycTHOTO ompoca mpenojaBaTeno Heo0X0AUMO MOOYKAATh CTYIEHTOB MCIOb-
30BaTh [PH OTBETE CXEMBI, IPaUKH, AUArPAMMBI.

3aKIroUnTeIbHAS YacTh YCTHOTO OMPOca — MOAPOOHBINA aHAIN3 OTBETOB CTYACHTOB. [Ipemno-
JaBareiib OTMEYACT MOJOXKHUTEIbHBIC CTOPOHBI, YKa3bIBa€T HA HEJOCTATKH OTBETOB, JICJIACT BBHIBOJI O
TOM, KaK U3y4eH y4eOHbIil MaTepuai. IIpu olieHKe OTBETa yUYUTHIBAET €0 MPAaBUIBHOCTD U MOJIHO-
Ty, CO3HATEIILHOCTh, JIOTHYHOCTh M3JIOKEHHSI MaTepHala, KyJbTypy pe4H, YMCHHE YBS3bIBATh TEO-
pETHYECKHE TIOJIOKEHUS C MPAKTUKON, B TOM YHUCIIE U ¢ Oyaymied mpodecCHOHaIbHON JAeSITeIbHO-
CTBIO.

Kputepun u mkaJjibl 0lleHHBAHHS YCTHOIO ONpoca

Kpurepuu olieHKH IIpU TEKYIIEM KOHTPOJIE OueHka
CTyneHT OTCYTCTBOBAJI Ha 3aHATHH UM HE IpUHUMaJ y4yacTtus. He- «HEYIOBJIETBOPUTEIILHO
BEPHbIC U OLIMOOYHBIE OTBETHI 110 BOIIPOCaM, pa30upaeMbIM Ha CeMU-
Hape
CryneHT NpUHUMAeT yyacTue B 00CYKICHUHU HEKOTOPBIX MpoOieM, «YIOBJIETBOPUTEIILHO»

naéT pacIUIbIBYATBIC OTBETHI HA BOMPOCHL. OMUCHIBAs TEMY, IyTaeTCs U
TEpsIET CYTh BONpoca. BEpHOCTh CyXIeHUH, MOJHOTA U TPABUIBHOCTb
otBeToB — 40-59 %

CTyAeHT NpHHUMAET y4acTHe B OOCYKICHUH HEKOTOPBIX IMPOOJeM, «XOPOILIO»
JaéT OTBETHI HA HEKOTOPBIC BOMPOCHI, TO €CTh HE MPOSIBIISET JOCTATOY-
HO BBICOKOW aKTHBHOCTH. BEpHOCTH CyKAEHWH CTyIeHTa, NOJIHOTA U
paBWIBHOCTH 0TBETOB 60-79%

CrTyzneHT 1eMOHCTpUPYET 3HaHUE MaTepuaa 10 pPas3/ely, OCHOBaH- «OTJIINYHOY
Hbl€ Ha 3HAKOMCTBE C 0053aTelIbHON JINTEPATYpOHd U COBPEMEHHBI-
MU NyOIMKalMAMU; JAeT JIOTMYHbIE, ApT'yMEHTHPOBAHHBIE OTBETHI
Ha IIOCTABJICHHBIE ONPOCHL. BBICOKAsi aKTUBHOCTB CTYAECHTA IIPU OTBE-
Tax Ha BOIIPOCHI IIPENOAaBaTessl, aKTUBHOE y4acTHUE B IIPOBOJAUMBIX
auckyccusx. IIpaBuibHOCTE OTBETOB U MTOJIHOTA UX PACKPBITUS JOJIK-
HBbI cocTaBJsATh Oosee 80%

TecTupoBanne. OCHOBHOE JOCTOUHCTBO MeECM OG0l (hOPpMbL KOHMPOJIA — TIPOCTOTA U CKO-
pPOCTh, C KOTOPOW OCYIIECTBIISIETCS IepBasi OLIEHKA YPOBHS OOYyYE€HHOCTH IO KOHKPETHOH Teme,
MO3BOJISIONIAsA, K TOMY XK€, pEIbHO OLIEHUTh TOTOBHOCTh K UTOTOBOMY KOHTPOJIIO B MHBIX (hopMax
U, B cllydae HE0OXOJUMOCTH, OTKOPPEKTUPOBATh T€ WJIM MHbIE 3JIEMEHTHI TeMbl. TecT hopmupyer
MIOJIHOTY 3HAaHUH TEOPETUUECKOTO KOHTPOJIMPYEMOT0 MaTepuaia.
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KpnTeplm H IIKAJbl OHCHUBAHHUA TECTOB

Kpurepun olieHKH pu TEKYLIEM KOHTPOJIE

IPOLIEHT IpPaBUIBHBIX OTBETOB MeHee 40 (1mo 5 OanbHOM cucTeMe KOHTPOJI — OLIEHKA «HEeYI0-
BJIETBOPUTEIILHO);

MPOIICHT TMPaBWIBbHBIX OTBETOB 40 — 59 (1m0 5 GanbHO# CHCTEME KOHTPOJIS — OIICHKA «YOBJIC-
TBOPUTEIBLHOY)

MIPOIICHT MPaBWIBHBIX OTBETOB 60 — 79 (1m0 5 6abHON CUCTEME KOHTPOJIS — OLIEHKA «XOPOIIIO)

MPOICHT NpaBWIbHBIX OTBETOB 80-100 (1m0 5 GanbHOMN cUCTEME KOHTPOJIS — OLICHKA OTIUYHO)

Kpurepun u mkajbl oueHuBaHus pedepaToB (J0KJIAA0B)

Orenka [TpodeccrnonanbHbie OT4eTHOCTH
KOMIETEHIINH
Paborta BbINIOJIHEHA Ha BEICOKOM MTPO(ECCHOHAIEHOM
ypoBHe. [I0THOCTBIO COOTBETCTBYET MTOCTABICHHBIM B 3a- .
. [MucbmeHHO 0hopMIICHHBIH
JAHWUU 1eNsM | 3a1adam. [IpencraBneHHbIN MaTepran B
nokiana (pedepar) npea-
5 OCHOBHOM BEpEH, JI0IyCKAIOTCS MEJIKHE HETOYHOCTH.
CTaBlJIeH B Cpok. [TonHo-
CryneHT cBOOOAHO OTBEUYAET HA BOIIPOCHI, CBA3aHHBIE C
CTBhI0 OOPMIIEH B COOT-
noknaaoM. BeipaskeHa ciocOOHOCTh K MPOQecCHOHANb-
. . BETCTBUU C TPEOOBAHUSIMHU.
HOW a/IanTaliy, MHTEPIIPETAIINH 3HAHUH U3 MEXKIUCITH-
TUTMHAPHBIX o0sacTeit
Pabora BbITIOSIHEHA HAa JOCTATOYHO BBEICOKOM IpodeccH- .
[TuceMenHO 0hopMIECHHBIN
OHAJILHOM YPOBHE, JIONYIIEHbl HECKOJIBKO CYIIeCTBEH-
noknan (pedepar) npen-
4 HBIX OIMMOOK, HE BIUSAIOMINX HA pe3yabTaT. CTYICHT OT-
CTaBJICH B CPOK, HO C HEKO-
BEYaeT Ha BOMPOCHI, CBI3aHHBIE C JJOKJIAJIOM, HO HEJI0-
TOPBIMH HEJOPAOOTKAMHU.
CTaTOYHO TOJTHO.
[TuceMenHO 0hopMIECHHBIN
YpoBeHb HEOCTATOYHO BBICOK. J{OIMyIIIeHbI CyIecTBEH-
noknan (pedepar) npen-
HBIE OIIMOKH, HE CYIIECTBEHHO BIIUAIOIINE HA KOHEYHOE
CTaBJICH CO 3HAYUTEIbHBIM
3 BocripusitTie Marepuaia. CTyJeHT MOKET OTBETHUTH JIUIIb
ono3ganuem (Oosee Hee-
Ha HEKOTOPbIE U3 33JJaHHBIX BOIIPOCOB, CBSI3AHHBIX C JI0-
au). ImeroTcst oTaenbHbIe
KJIJIOM.
HEJ04YeThl B 0pOPMIIEHHUU.
[TuceMenHO 0hopMIECHHBIN
oknan (pedepar) mpen-
Paborta BrITIOSTHEHA HA HU3KOM YpoBHE. JlOMyIIeHs! Tpy- A A (peepar) npen
CTaBJICH CO 3HAUYUTEIbHBIM
2 u HU- | Oble omnOkK. OTBETHI HA CBSI3aHHBIE C IOKIAJ0OM BO-
omno3aanuem (Oosee Hene-
xKe IPOCH O0OHAPYKUBAIOT HEMOHUMAHUE TIPEIMETa U OT-
au). ImeroTest cyiecTBeH-
CYTCTBHE OpPHUEHTAIIMU B MaTepuaJe JOKIaa.
HbIE HEJI0YETHI B 0POpM-
JICHUHU.
Kputepunu u mkaJibl OlleHUBAHUS NPe3eHTAIUH
MuHUMaIbLHBIN M3n0XeHHBIHN, 3aKOHYEHHBIH, .
Heckpun- o N OO0pa31oBkIil OTBET
OTBET PACKpPBITBIA OTBET | TMOJHBIN OTBET
TOPBI 5 3 4 5
[IpoGnema pac-
p P [TpoGnema packpbiTa
[Ipobmema pac- kpbiTa. [IpoBenen
NMoJaHOCTHIO. [TpoBe-
KpBITa HE TIOTHO- | aHAIHU3 IPOOIEMBI
[Tpobnema He JIeH aHaJIu3 mpooJe-
CTBIO. 0e3 MpUBIICYECHHUS
PackpriTHe | packpbiTa. . | MBI c mpHUBNIEUECHNEM
BbIBOIBI HE cie- | IOTIOIHUTENbHON .
npobnemsl | OTCYyTCTBYIOT JOTIOTHUTEITFHOU JTH-
JIaHBI W/WJIH BBIBO- | TUTepaTyphl. He
BBIBOJIBI. TEpaTypBHI.
76l He 000CHOBa- | BCE BBIBOJBI ClIe-
BrIBoBI 000CHOBA-
HBI. JIaHBI W/WH 000C- il
HOBaHBI.
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[IpencraBnsiemas
IIpencrasnsemas | IIpencrasisemas N —— IIpencrasnsiemast uH-
nHpopmanus J0- | uHGOpPMAIHI HE p dbopmariust cuctema-
CTeMaTU3UpPOBaHa
THYECKH HE CBSI- | CUCTEeMAaTHU3HPOBa- TU3WPOBaHa, MocJe-
U TIOCJIEZIOBATEIb-
[IpencraB- | 3aHa. Ha W/WIK HE TOo- ua JoBaTeNbHa U JIOTU-
JeHne He ucnonp3oBa- | cieqoBarenbHa. YECKH CBS3aHA.
Hcnonp3oBano 60-
HBI TIpodeccro- Hcnonw3oBan 1-2 Hcnons3zoBano 6osee
nee 2 npodeccuo-
HaJIbHBIC TEPMU- | TPO(HECCUOHATB- 5 mpodeccnoHaTbHBIX
HaJIbHBIX TEPMHU-
HBI. HBIX TEPMHUHA. TEPMHHOB.
HOB.
He ucnons3osa- | Mcnonb30BaHbl Hcnons3oBansl
[[Iupoxo ucmnomnas3o-
HbI HHGOpMaI- | HHGOPMAIMOHHBIC | HHOPMAIIMOHHBIC
BaHbl THPOPMALIMOH-
OHHBIE TEXHOJIO- | TEXHOJIOTUU TEXHOJIOTHH HELE TEXHOLOMII
Odopmire- | run (PowerPoint). | (PowerPoint) wa- | (PowerPoint). (PowerPoint)
HUE Bosnbiie 4 omu- cTuyHo. 3-4 He Gonee2 omm-
OTCyTCTBYIOT OIIMO-
OOK B IIpe/ICTaB- OIMUOKH B TIPEI- OOK B IIPE/ICTABIISI- o
. . . KH B IIPEICTABIISEMOMA
nsiemoit uapop- CTaBIsIEMOM MH- | eMoi UH(pOpMa-
nHpopmanuu.
Malluu. dhopmanuu. IUH.
OTBeTHI Ha BOIIPOCHI
Tonpko oTBeThI Ha | OTBETHI HA BOMPO-
OtBersl Ha | Her oTBeTOB Ha MOJIHBIE C TIPUBHJIE-
3JIEMEHTAPHBIE BO- | ChI ITOJIHBIC H/HITU
BOTIPOCHI BOIIPOCHI. HUEM TIPUMEPOB
MIPOCHI. 9acCTHYHO MOMHBIC. |

[Tpouenypa olleHMBaHUS KOMIIETEHIIMH O0y4YaIONIUXCsl OCHOBaHA Ha CIEAYIOIIUX CTaHaap-

Tax:

1. IlepuoguuHOCTh NPOBEICHHSI OLIEHKH (0 KaXKJIOMY pa3/ieny JUCLUIUIMHBI).

2. MHOrocTyneH4aTocTh: OIEHKA (KaK MpernojaBareieM, TaK M CTyJIEHTaMH TPYIIbl) U

CaMOOLIEHKa 00y4Jarolerocsi, oOCyXJeHHE pPe3ylbTaTOB M KOMIUIEKC Mep IO yCTpaHe-
HUIO HEJOCTATKOB.

3. EauHCTBO MCHONB3yeMOW TEXHOJOIMM JJIsi BCeX OOYyYaroluXcs, BBIIOJHEHHE YCIIO-
BUI COMOCTaBUMOCTHU PE3YyIbTATOB OLICHUBAHMUSL.

4. CobunroieHHe MOCeI0BaTEIbHOCTH MPOBEACHHS OLIEHKH: IPEAYCMOTPEHO, YTO Pa3BUTHE

KOMITETEHIIMHM WIET MO0 BO3PACTAHUIO UX YPOBHEH CIIOKHOCTH, a OLICHOYHBIE CPEACTBA Ha KaXIOM
JTalle Y4YMTHIBAIOT 3TO BO3pacTaHue. Tak MO KaxaAOMy pasfeily JUCLUIUIMHBI UIET HAaKOIUIEHHE
3HaHWH, Ha MPOBEPKY KOTOPBIX HAINPABJIECHbI TaKWE OLEHOYHBIE CPEACTBAa KaK YCTHBIM Ompoc u
MOJIrOTOBKA JI0KIa0B. [lanee mpoBoanTCs 3a7auHoe 00ydeHHUe, MO3BOJISIONIEEe OLIEHUTh HE TOIBKO
3HAHUSA, HO YMEHHUS, HaBbIK M ONBIT MPUMEHEHHUS CTYAEHTOB MO MX IpuMmeHeHuto. Ha 3akmrouu-
TEJILHOM 3Tare MPOBOJUTCS TECTUPOBAHUE, YCTHBIA ONPOC WM MHCbMEHHasi KOHTPOJIbHas paboTa
0 pas3zeny.

IIpoMexyTouHas aTTecTalsl OCYIECTBIISIETCS, B KOHIIE KaKJJOTO CEMECTpa WM NPEACTABIAET
co00i1 UTOTOBYIO OLIEHKY 3HAHHI MO JUCIHUIUIMHE B BUJE POBEACHMS SK3aMEHAIlMOHHON IIpoLeay-
pHl (3K3aMeHa), BEICTABJICHHUS 3a4€Ta, 3allUThl KypCOBOM padOoThI.

[Ipouenypa mpoMexyToOUHON aTTecTalli MPOXOJUT B cooTBeTcTBUU ¢ Ilonmoxkenuem o texy-
IIeM KOHTpOJE€ M NPOMEXYTOYHOW arrecTanuu oOyuarommxcs. [IpomexyTrouHas arrectanus B
¢dbopMe 3aueTa MPOBOAUTCS B (pOpMe KOMIBIOTEPHOTO TECTUPOBAHMSI WIIM YCTHOTO OIpoca, B hopme
9K3aMeHa - B YCTHOH (opme.

ATTecTallMOHHBIE UCTIBITAaHUS B (hOpMe 3adeTa MPOBOSTCS MpenoiaBaTesieM, BEAYIIUM JIeK-
LIMOHHBIE 3aHATUSA 1O JAHHOW AUCLMIUIMHE, WU MPENOJaBaTEIsIMH, BEAYIIUMHU ITPAKTUUYECKHE 3a-
HATUSA. ATTeCTallMOHHbIE HCHBITAaHUS B ()OpME YCTHOTO 3K3aMEHa MPOBOMSTCS IMPENoJIaBaTeNIeM,
BEYILIUM JIEKIIMOHHBIE 3aHSATHS 110 JaHHOW nucuuiuimHe. IIpucyTcTBrEe MOCTOPOHHUX JIMI B XOAE
MIPOBEJICHUS aTTECTALIMOHHBIX MCIIBITAaHUI 0€3 pa3pelieHrs peKTopa Wik IpopeKTopa He JI0MycKa-
eTcs (3a UCKIIOUEeHHEeM paOOTHUKOB YHUBEPCUTETA, BBHIOIHSIIOMUX KOHTPOIUPYIONIME (GYHKINHU B
COOTBETCTBUH CO CBOMMHU JIOJKHOCTHBIMHU 00513aHHOCTAMHM). B ciiydae oTCyTCcTBUS BEIyIIEro mpe-
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[I0AaBaTeNsl aTTeCTAllMOHHBIE WCIBITAHUS IPOBOAATCS MPENOaBaTeIeM, HA3HAYCHHBIM ITMCbMEH-
HBIM PacHopsDKEHUEM 10 Kadenpe.

NHBaymapl ¥ auua ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 30POBbs, MMEIOIIME HAPYLICHUS
OIIOPHO-ABUIaTENIBHOIO aIlllapaTa, MOT'YT JIOIyCKaTbCs Ha aTTECTALIMOHHBIE MCIIBITAHMS B COIPO-
BOXKJIEHUU aCCHCTEHTOB-COIIPOBOXKIAIOIIUX.

Bo Bpemst aTTecTallMOHHBIX UCHBITAHUN OOydarouiyecs MOTYT IOJb30BaThcs pabodeil mpo-
IrpaMMOW JMCLMIUIMHBI, & TAKXKE C pa3pelieHus pernoaaBaTels ClIpaBOYHON U HOPMATUBHOM JIUTE-
paTypou, KalnbKyJIATOPaMHU.

Bpems moaroToBku oTBETa MU CAAYe 3K3aMEHA B YCTHOH (pOpME JIOJKHO COCTaBIATh HE Me-
Hee 40 MUHYT (110 JKeJIaHUI0 00Y4aroLIerocss OTBET MOXKET OBbITh 10CPOUYHBIM). Bpemst oTBera — He
6onee 15 MUHYT.

IIpu mpoBeaeHNU YCTHOTO K3aMeHa SK3aMEHAIMOHHbIN OnjIeT BEIOMpPAeT caM 3K3aMEHYeMbIi
B CIIy4aiiHOM nopsake. IIpy noaroToBke Kk yCTHOMY 9K3aMEHY 3K3aMEHYEMBIH, KaK [IPaBUIIO, BEAECT
3aIlMCH B JIMCTE YCTHOT'O OTBETA, KOTOPBIH 3aTeM (110 OKOHYaHUU HK3aMEHA) CIaeTCs IK3aMEHaTopy.

DK3aMeHaTOpy MPENOCTABISACTCS MPABO 33aBaTh 00yYArOIIUMCS JOTOJIHUTEIBHBIE BOIIPOCHI
B paMKax MporpamMmbl AUCLMILIMHBL, a TAKXKE, IOMUMO TEOPETUYECKUX BOIIPOCOB, 1aBaTh 3aJa4H,
KOTOPBIE N3YHAINCh HA IPAKTUYECKUX 3aHATHUAX.

OneHka pe3ysIbTaTOB KOMIIBIOTEPHOTO TECTUPOBAHMS M YCTHOI'O aTTECTAllMOHHOIO MCIBITA-
HUS 00BABIISIETCS 00yUYaIOMIUMCS B IEHb €TO MTPOBEICHUSI.

HOpﬂ)IOK MOJATrOTOBKH H IPOBECACHUSA HpOMe)l(yTO‘lHOﬁ aTTeCTallui B (])opMe IK3aMCHa

JewcTBue Cpoku Metoauka OTBETCTBEHHEBIN
3aoyHas opma

Brimaua BonpocoB K 3K3a- 1 3ansTHE Ha nekuusix, Benywmmii npenoaaBaresib
MEHY 110 UHTEPHET

Koncynbranun B CECCHIO Ha rpynnosoit Benywmmit npenoaaBaresib
KOHCYJIbTAIIUU

DK3aMeH B CECCHIO YerHo no ®OC Benymuii npenopasaresnb

DopMHUPOBAaHUE OLICHKU Ha HK3aMEHe B cootBercTBUM Benymmit npenogasarens
C KpUTEPHUSIMU

6. IEPEYEHb OCHOBHOW U JJONIOJIHUTEJbHOM YYEFHON
JIATEPATYPBI, HEOBXO/IMUMOM J1JIs1 OCBOEHUA TUCIUATIINHBI

KounyecTBo B

OcHoBHas uTEpaTypa OndMoTeKe / CChIJIKA HA

IBC

Wsanos, 1. B. OcHoBbl pusuku u 6nodusuku : yuedHoe mocodue / | https://e.lanbook.com/boo

W. B. UBanoB. — 2-e¢ u3a., ucnp., non. — Cankt-IletepOypr : | k/210917

Jlanb, 2022. — 208 c. — ISBN 978-5-8114-1350-8. — Texkcr :

ANEeKTpOHHBIN // JlaHb : 3JEKTPOHHO-OMOMMOTEYHas cucTeMa. —

URL: https://e.lanbook.com/book/210917  (mara  oOparmieHus:

30.05.2023). — Pexxum octyna: it aBTOPH3. MOJIb30BATEIICH.
JonosHuTebHAS IUTEPAaTypa KonnuectBo B 6ubnnorexe

/ ccpinka Ha ObC

WBanos, . B. COopHuEK 3a/1a4 110 KypCy OCHOBBI pu3uku u 6nodu- | https://e.lanbook.com/boo

3ukH : yuyeOHoe mocooue / M. B. MBanoB. — 2-¢ m3n., ucnp. — | k/210920
Cankr-ITerepOypr : Jlanb, 2022. — 128 ¢. — ISBN 978-5-8114-
1349-2. — Tekctr: onekTpoHHbIH // JlaHp : DIEKTPOHHO-
OubIMoTeYHAas cucreMma. — URL:

https://e.lanbook.com/book/210920 (nata o6pamenus: 30.05.2023).
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— Pexxum gocrtyna: ajis aBTOpU3. MOJIb30BATEIEH.

OnpeneneHue MOMEHTa MHEPLMU TBEPAOrO Tela JAWHAMUYECKUM
MeToaoM : Meroandeckue ykazanus / E.I'. banenko, T.}O. Tapyco-
Ba. — IlepcuaHoBckui Houl’'AY, 2014. - 22 ¢ -
http://ebs.rgazu.ru/index.php?g=node/4741  (mara  oOpaIleHuUs:
30.05.2023). — TeKcT : 2JIeKTPOHHBI.

http://ebs.rgazu.ru/index.p
hp?g=node/4741

Omnpenenenre yCcKOpeHHe CBOOOIHOIO MaJCHUs C TTOMOIIbIO MaTe-
MaTHYECKOT0 MasiTHUKA: Meroanuyeckue ykazanusi / E.I'. Bamenko,
T.}FO. Tapycosa. — IlepcuanoBckuii : lonl’'AY, 2014. — 20 c. -
http://ebs.rgazu.ru/index.php?g=node/4603  (mata  oOparcHuUs;:
30.05.2023). — TeKCT : 3JIeKTPOHHBIA.

http://ebs.rgazu.ru/index.p
hp?g=node/4603

®u3uKa: METOAUMYECKHE YKA3aHUS U 3aJaHUsl 11 KOHTPOJIBHOM pa-
o6otel / coct.: E.I'. banenko, B.B. Manako. — IlepcuanoBckuii :
Houl'AY, 2015. — 61 C. -
http://ebs.rgazu.ru/index.php?q=node/4742  (mata  oOpallcHHUS:
30.05.2023). — TekcT : 2IeKTPOHHBI.

http://ebs.rgazu.ru/index.p
hp?g=node/4742

buodusnka: MeTonuyeckue ykazaHus U 3aJaHusl A1 KOHTPOJIbHOM

paboter / coct.: E.I'. banenko, B.B. Manako. — IlepcnaHoBckuii :
Houl’'AY, 2015. - 39 C. -
http://ebs.rgazu.ru/index.php?q=node/4735 (mara  oOpamieHus:
30.05.2023). — TeKCT : 3JIEKTPOHHBIA.

http://ebs.rgazu.ru/index.p
hp?g=node/4735

®dwusuka. MexaHuka U MOJISKYJIsipHasi (pU3UKa : METOJMUYECKUEC YKa-
3aHus / cocraputenu E. I'. banenko, A. I'. Mokpuenu. — Ilepcua-
HoBckuil : Jlonckoit I'AY, 2020. — 40 c. — Tekcr : 3JIEKTPOH-
Hblil // Jlanp : snekTpoHHO-OMONmMoTeuyHas cucrema. — URL:
https://e.lanbook.com/book/148578 (mata obpamienus: 30.05.2023).
— PexxuM poctymna: i aBTOpu3. MOJIb30BaTENCH.

https://e.lanbook.com/boo
k/148578

3agaHus Uil TECTOBOTO KOHTPOJS ayJIUTOPHOM M CaMOCTOSATEIb-
HOU paboOThl CTYJCHTOB Ha MPAKTUYECKHUX 3aHATHIX MO Kypcy ¢u-
3UKU : yueOHO-MeTouueckoe nmocooue / cocraBurens E.I'. banen-
ko.. — IlepcuanoBckwuii : Jlonckoit 'AY, [6. r.]. — Yactp 1 —
2016. — 50 c. — http://ebs.rgazu.ru/index.php?g=node/4861 (nara
obpammenus: 26.05.2023). — TeKCT : 371€KTPOHHBIA.

http://ebs.rgazu.ru/index.p
hp?g=node/4861

I'pabosckuii, P. . Kypc ¢usuku / P. U. I'paboBckuii. — 1U3n. 4-e,
nepepad. — Mocksa : Beicmias mikona, 1974, — 552 c. : un. — Pexxum
JI0CTyma: 1o MOJIIHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=494670 (nara
obpamienus: 26.05.2023). — TekcT : 371eKTPOHHBIH.

http://biblioclub.ru/index.p
hp?page=book red&id=49
4670

7. METOAUYECKHUE YKA3AHUSA VIS OBYYAIOIIIUXCS
IO OCBOEHUMIO JNCIMITJIMHBbI

Memoouueckue pekomenoayuu no padome Ha0 KOHCNEKMOM JIEKYUIl 60 6pemsa U nocie
npoeedenus 1eKyuu.

B xone 1eKIMOHHBIX 3aHATUH 00y4YaIOIMIUMCSl PEKOMEHAYETCS BBIIOJIHATD CIENYIOIue JAei-
cTBUs. BecTn koHcnekTHpoBaHHe yuyeOHOro marepuana. OOpamaTh BHHUMaHHE Ha KaTeropu,
(OpMyIIMPOBKH, PaCKpHIBAIOLIUE COACPKAHUE TEX WIIM UHBIX SBJIEHUH U MPOIECCOB, HAYYHbBIE BBI-
BOZABI MU IPAKTHYECKHE PEKOMEHJALMU MO0 MX NPUMEHEHHUIO. 3a/1aBaTh MPENOJaBaTEN0 YTOUHSIO-
LI1E BOIPOCHI C LIEJBI0 YACHEHUS TEOPETUUYECKHUX MOJIOKEHUM, Pa3pEIICHNs CIIOPHBIX CUTYALIH.
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JKenatenpbHO OCTaBUTH B paOOYHMX KOHCIEKTAX ITOJIS, HA KOTOPBIX O HEAyJUTOPHOE BPEMS MOXK-
HO CJIeJIaTh TIOMETKM W3 PEKOMEHJOBAHHOW JIMTEPATyphl, TOMOJHSOIIME MAaTepUal MPOCTyIIaHHON
JICKIINH, & TaK)Ke TIOAYEPKUBAIOIINE OCOOYIO BAXXHOCTh T€X WJIM HHBIX TEOPETUYECKUX TTOJIOKESHHH.

Memoouueckue pekomenoauyuu K NPAKMUYECKUM 3AHAMUAM C NPAKMUKOOPUEHMUDO-
6AHHBIMU 3A0AHUAMU.

[Tpu mOAroTOBKE K MPAKTUYECKUM 3aHATUAM OOYyYarolIUMcS HEOOXOAUMO U3YYUTh OCHOB-
HYIO JIUTEPATYPY, O3HAKOMUTHLCS C JOTOJHUTEIBHON JINTEpaTypOil, HOBBIMU ITYOJIMKAIIUAMH B TIe-
PUOAMYECKUX W3JIAHMAX: )KypHAJax, razerax u T.4. [Ipu 3TOM ydecTh peKOMEHIaluKu IpernoiaBa-
Tens U TpeOoBaHUsS yueOHOW MporpaMMbl. B X0/1€ MOATOTOBKY K MPAKTUYECKUM 3aHATUSIM HEO0XO-
JUMO OCBOMTH OCHOBHBIE ITOHATUS U METOJMKH pacyeTa MOKa3aTesie, OTBETUTh HAa KOHTPOJIbHBIE
onpockl. B TeueHne MpakTUYECKOTO 3aHSATHUS CTYJIEHTY HEOOXOJUMO BBIIIOJIHUTH 33JaHUsl, BblJaH-
HbIE MPENoJIaBaTeNIeM, YTO 3aUYUTHIBACTCS KaK TEKylas paboTa CTyIeHTa W OILEHUBAETCS 110 KpUTe-
pHsIM, TIPEJICTaBICHHBIM B TyHKTax 6.4 PI1/I.

Memoouueckue pekomenoayuu no n0O20mMoeKe 00K1aod.

ITpu moaroroBke AOKIana peKOMEHAyeTcs caenath cienyrouiee. CoCTaBUTh IJIaH-KOHCIEKT
cBoero BhICTyIUIeHUs. [IpoayMaTs npuMepsl ¢ 1eNbio 00eceueH sl TECHOM CBA3M M3y4aeMoil Teo-
puH ¢ TpakTUKOW. [10AroTOBUTH CONPOBOIUTENBHYIO CIIAMI-TIPE3CHTANIO W/WIH AEMOHCTPAINOH-
HBIA pa3IaTOYHBIN MaTepHal 1o BeIOpaHHOI TeMe. PekoMeHiyeTcss mpoBECTH JOMa PETETHIIMIO BbI-
CTYIUIGHUSI C L€Jbl0 OTpadOTKM pEYeBOro ammapara M I[POJOKUTENILHOCTH — BBICTYILIE-
Hus(perimameHT— 7-10 muH.).

Buvinonnenue unoueuodyanpHvix munognix 3a0au.

B ciiydae mpomyckoB 3aHSTHIA, HaIM4YUs WHAMBHUIYaATBbHOTO rpaduka oOyueHus u g 3a-
KpPEIUICHHUSI TPAKTUYCCKUX HABBIKOB CTYJIEHTAM MOTYT OBITh BBIJIaHBI THIIOBHIC WHIWBHIyaJIbHBIC
3aJlaHusl KOTOPbIE JOJHKHBI ObITh CIaHBI B YCTAHOBJICHHBIN MPENoiaBaTeIeM CPOK.

Pexomenoauuu no pabome c HayuHOil U y4eOHOIl TUmepPamypoi

Pabora ¢ yueOHOW U HaydyHOI JIUTEpaTypoll SBJISETCS TIaBHOW (OPMOIl caMOCTOATEIHHOU
paboTel M HEOOXOMMA MPHU MOATOTOBKE K YCTHOMY ONPOCY Ha MPAKTUYCCKHUX 3aHATHUSAX, K KOH-
TPOJBHBIM paboTaMm, TecTUpoBaHHIO. KOHCHEKThl HAay4dHOH JHUTEpaTyphbl MPH CAMOCTOSITENBHOM
MOATOTOBKE K 3aHATHSM JOJKHBI OBITh BBIMOJHEHBI TAKXKE aKKYpaTHO, COJIEPKaTh OTBETHI HA KaXK-
IbIA TIOCTaBJICHHBI B TEME BOIPOC, UMETh CCHUIKY Ha MCTOYHUK MHGOpPMAIUU ¢ 00sA3aTeIbHBIM
YKa3aHUEM AaBTOpA, HA3BAHMS W IOJA W3JIaHHs UCIOJIB3YEMOM Hay4yHOW JtepaTypbl. KoHcCIEekT
MO3KET OBITh OMOPHBIM (COJIEPKATh JIUIITL OCHOBHBIEC KIIIOUYEBBIC TTO3UIMH), HO TIPH STOM MO3BOJIS-
IOIIUM JaTh MOJIHBIN OTBET IO BOMPOCY, MOXKET OBITh MOAPOOHBIM. OOBEM KOHCIIEKTa Ompe/eseT-
Csl CaMUM O0YYaroIIUMCS.

B npouiecce paboTsl ¢ yueOHOM U Hay4yHOU JTUTEPAaTypOil 00YHarOIIUNCA MOKET:

- IeTIaTh 3allUCH MO X0y YTE€HHUsI B BUJI€ MPOCTOTO WJIM Pa3BEPHYTOrO IJIaHa (CO3/1aBaTh Me-
peYeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOYHUKE);

- COCTaBIISITh T€3UCHI (LIUTHPOBaHKHE Hanbosee BaXKHBIX MECT CTaThU HIJIM MOHOTpaduu, Ko-
POTKOE U3JI0KEHUE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBUTH aHHOTAIUH (KpaTKoe 0000IIeHHEe OCHOBHBIX BOITPOCOB PaOOTHI);

- CO3/1aBaTh KOHCIIEKTHI (pa3BEpHYTHIE TE3UCHI, KOTOPHIE).

8. KOMILJIEKT JIMHEH3UOHHOI'O U CBOBOJIHO PACIIPOCTPAHAEMOI'O
ITPOI'PAMMHOI'O OBECIHIEYEHUSA, B TOM YUCJIE OTEYECTBEHHOI'O
MMPOU3BOJACTBA

]'[epellem) JIMICH3WOHHOI'0 ITPOrpaMMHOro o0ecreyeHus

Windows 8.1 JInnensus Ne 64865568 ot 05.03.2015 OPEN 94854474ZZE1703

Office Standard 2016 JIuensus Ne 66160039 ot 11.12.2015 OPEN 96166559ZZE1712

MS Windows 7 OEM OLP NL Legal-ization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010

Office Standard 2013 JInnensus Ne 64009631 ot 28.08.2014 OPEN 940142247Z7ZE1608

Windows 8.1 Profes-sional JIunensus Ne 64865570 ot 05.03.2015 OPEN 94854474ZZ7ZE1703

Office Standard 2013 JInuensus Ne 64009631 ot 28.08.2014 OPEN 9401422477E1608
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IepeyeHn CBOGOIHO PACPOCTPAHSIEMOTO MPOrPAMMHOIO 0GecedeH st

Adobe acrobat reader CB0O0IHO pacmipoCTpaHseMOe IPONPUETAPHOE MPOrPAMMHOE OOCCIICUCHUE

Google Chrome CBo6o1HO pacnipoctpansiemoe 10, ymnensus freeware

Opera CBoboaHO pactpoctpansiemoe 10, muiensus freeware

Hepeqeﬂb IMpOorpaMMHOIo o0ecreYeHns1 0TeYeCTBEHHOT0 MMpoOu3BOJACTBA

Yandex Browser CBo6oaHO pacnpoctpansemoe 110

Jlabopatopuss MMUC «I1naus» Jorosop Ne3724 ot 28.10.2016

7-zipCBoboaHo pacmpoctpansie-moe I10, GNU Lesser Gen-eral Public License

Dr.Web lorosop Ne PI'01270055 ot 27.01.2020

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/IUMAS
A1 OCYIMECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA ITIO JUCHUIIJIMHE

YuyeOHast Ay IUTOPUH /ISl NIPOBeEICHUS 3aHATHI CEMHHAPCKOI0 TUIIA - YKOMIIJIEKTOBaHA
CTIELUANM3UPOBAHHON (y4eOHOM) MeOenblo, TEXHUYECKUMHU CPEACTBAMU OOYUYEHHS, CIYKAIUMH
JUIS TIpeicTaBIeHUs yueOHOI nHpOopMaIIiH.

YueOHast ayTiuTOPUU /ISl NPOBeAeHUs 3aHATHIA JIEKIIMOHHOT0 THUIIA — YKOMIUIEKTOBAaHA
CHelHaTu3UPOBaHHON (yueOHOM) Mebelbio, HabOPOM JIEMOHCTPAIIMOHHOTO 000PYIOBaHUS U y4eO-
HO-HAIJIATHBIMH [TOCOOUSIMU, 00ECIIEYNBAIOIUMHU TEMATUYECKUE WILTIOCTPALIUU, COOTBETCTBYIOIIUE
pabounm y4eOHBIM MporpaMMam JTUCIHILIHH (MOZYIEH).

YueOHas ayquTOpHUsi 1JIsl TPYNNOBBIX U HHIAUBUAYAJTbHBIX KOHCYJIbTALMI - YKOMIUICK-
TOBaHa CIEUUAIN3UPOBAHHON (YyueOHOI) MeOeIbI0, TEXHUUECKMMH CPEJICTBAMU O0YUYEHMUSI, CIIyXka-
UMM [T IPeACTaBIeHUs y4eOHOi nHpOopMaIIiH.

YueOHast ayTuTOPHSA /ISl TEKYLIEr0 KOHTPOJISI M MPOMEKYTOUHOM aTTeCTAUM - YKOM-
IUICKTOBaHA CIEMUANIU3UPOBAaHHON (yuyeOHOI) MeOenbio, TeXHUYECKHMMH CpeICTBaMU OOydeHus,
CIIy>KalllUMU JJIs1 IpeJICTaBIeHNs yueOHOM nHpOpMaLUK.

JlabopaTopusi pu3MkM - YKOMIUIEKTOBaHA CIIEIMATU3UPOBAHHON (yueOHOH) MelOenblo,
TEXHUYECKHMU CPEACTBAMU O00Y4EHUS, CIYKAUUMHU [T IPECTAaBICHHS Y4eOHOH nH(pOpMAIHH.

IMomenenune I caMOCTOAITEIbLHOW PadoThl — YKOMIUJIEKTOBAHO CIEIUATM3UPOBAHHOM
(yueOHoIf) MebeIbio, OCHAIIICHO KOMIBIOTEPHON TEXHUKOWU C BO3MOXKHOCTBIO TOJKIIOYCHHS K CETH
"NHTepHeT" u 00ecrneyeHo JOCTYNOM B 3JIEKTPOHHYIO MH()OPMAIMOHHO-00Pa30BaTeNbHYIO Cpeay
OpTaHu3aIIH

ITomemenne A1 XpaHeHUs] M NPOPHIAKTHYECKOTO 00CIYKHBAHUSA Y4eOHOro o0opy-
AOBAHMS — YKOMILJIEKTOBAHO CIEIMAIU3NPOBAHHON MeOEINbIo JJIs XpaHEeHUs: 000pyJOBaHUS U TeX-
HUYECKHMHU CPE/ICTBAMHU IS €r0 00CTyKUBaHMUS.

OCHaH_[eHHOCTB " aapec MMOMEIICHUI

HanmenoBanue nomemeHunin Anpec (MecTononoxe-
HUE) TOMEIIEHUH

Aynurtopus Ne 1 YuebHas ayautopust Juisl IpoBeAeHUs 3aHIATUN nekiu- | 346493, PocToBckas

OHHOTO THUIA, 3aHATHI CEMHHAPCKOTO THIA, KYpCOBOTO MPOECKTHPOBAHUS
(BBITTOJIHEHUST KyPCOBBIX PabOT), TPYNTIOBBIX U HHIUBUIYATBHBIX KOHCYIb-
Talui, TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCcTallui, YKOMIUIEKTO-
BaHHAs CIENUATM3UPOBAHHON Mebenplo (pabodee MecTO MpernoaaBaTels,
CTOJIbI, CTYJbS, 10cKa MenoBas (1)).

Texaudeckue cpenacTtsa oOydeHUs: HAOOpP JEMOHCTPAIMOHHOTO 00O0pY-
noBanus - Tmpoektop (1), mpoexuonHsli dkpaH (1), HOyTOYK (TepeHoc-
HOI1); yueOHO-HarIsIHble nmocoOus, oOecreynBaroniie TeMaTUYecKue M-
JTIOCTPALMK, COOTBETCTBYIOIIME padOYUM MporpaMMaM JTUCIUIUIUH (Tepe-
HOCHOE).

obnactb, OKTAOpbCKUA

pation, . [Iepcuanos-

ckuii, yin. KpuBonuisi-
KoBa, oM Ne 27

Aynutopust Ne 78 YueOHast ayauTopusi Uil IPOBEIECHUS 3aHITUN CeMU-

346493, PocToBckas
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HapCKOT0 THUIA, KYpCOBOTO MPOECKTHUPOBAHUS (BBIMOJHEHUS KYPCOBBIX pa-
00T), TPYNMOBBIX ¥ WHAWBUIYATbHBIX KOHCYJIbTAIMH, TEKYILErO KOHTPOJIS
U IPOMEXYTOYHOM arTecTanuu; jgadboparopus OMOPU3UKH, YKOMIUIEKTO-
BaHHasl CIICUATM3UPOBAHHON MebOenplo (pabodyee MECTO MpernojaBaTes,
CTOJIBI, CTYJIbsI, TOCKa MAarHUTHO-MapKepHasi).

Texnudeckue cpeicTBa oOydeHHs: HAOOP JEMOHCTPAIIMOHHOTO 000pPY-
noBaHUs (MyJIbTUMEIUA-TIPOEKTOpP, UHTEPAKTUBHAS JI0CKA, NMEPCOHAIbHBIN
KOMIIBIOTEP, NMPHUCTABHBIE TPOMKOTOBOPHUTENIM K HHTEPAKTHBHOM  JIOCKE
MPSIMOM TIPOEKINH), CIICIHAIM3UPOBAaHHOE yueOHOe 00opyaoBaHue (TIpHH-
Tep, MHOTO(MYHKIIMOHATIBHBIN MPUHTEP, ITAHTCHIUPKYJIb, MUKPOMETp, Ka-
JopuMeTp (QOTONEKTPUUECKUI OJHOIYUYEBOM, Jlazep, MOJAPUMETp, AUCK,
rpy3, MWUIUMETPOBasi JIMHEHKA, CEKYHJOMEpHl, YCTAaHOBKAa MaTeMaTHde-
CKOTO MasITHHKA, KamWUISpHbIE TPYOKH, CTEKISIHHBIM CTakaH, MEpPHBIH
CTCKJISTHHBIN IIUJIMHJIP Ha MOACTaBKE, MUKPOMETP, Tesa cepudeckoit Ghop-
MbI (HEOONBIINX Pa3MEpOB), KAIOPUMETP, AJIEKTPOIUIUTKA, BBIIPSIMUTEIND,
MarasvH CONPOTHUBIICHHN, HEU3BECTHOE CONPOTUBIICHHUE (IIPOBOJHUK HH-
XPOMOBBII), PeoXopl, MHKpOaMIepMeTp, TpaHchOopMaTop, aMIepMETpPHI,
BOJIETMETPHI, peocTart, 6arapess KOHIEHCATOPOB, KaTyIIKa HHIYKTUBHOCTH,
KaJOpuMeTp (OTOIIEKTPUICCKUN OTHOIYYEBOU, CTEKIISTHHBIE U3MEPUTEIIb-
HbIE KIOBETHI, HA0Op pacTBOpoB BemecTBa (CuSO4) u3BecTHON KOHIIEHTpa-
uuu, pactBop (CuSO4) HEeM3BeCTHOM KOHIICHTPALIUM, PACTBOPUTENb, HC-
TOYHHUK KOTEPEHTHOro Wu3iIydeHus (jnazep), AUQpaKIMOHHAs pelieTka,
YCTaHOBKa ISl IEMOHCTpauu «/ludpakuus 371€KTPOHOB Ha MOJIUKPHCTAII-
JTUYEeCKOM TpaduTey, ONTUYECKUN HAOOp UL M3YYEeHUS ONTHUECKUX SIBIIC-
HUH;, BUpTyalbHas jaboparopus (GHU3UKH), y4eOHO-HArJSAHBIE MOCOOMs
o0ecreunBarIIue TeMaTUYECKUE UIUTIOCTPAIMU, COOTBETCTBYIONIUE pado-
YUM Yy4€OHBIM [IPOTrPAMMAM .

Windows 8.1 Professional JInuensus Ne 64865570 ot 05.03.2015 OPEN
94854474ZZE1703 ot Microsoft Volume Licensing Service Center; Office
Standard 2013 JIunensus Ne 64009631 or 28.08.2014 OPEN
94014224ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe
acrobat reader CB0OO/IHO pacrpocTpaHsieMOe MPONPHETAPHOE MPOrpaMM-
Hoe obecnieuenue; Google Chrome CBoboaHo pacnpoctpansemoe 110, nu-
nensus freeware; Unreal Commander CBoGonHo pacmpoctpansiemoe I10,
nmuuensus freeware; Zoom Tapud bazoswiii CBOOOIHO pacmpocTpaHsieMoe
I10, ZoomVideoCommunications, Inc; Skype CBo6GogHO pacnpocTpanse-
MoO€ IMpoIpueTapHoe mnporpammHoe obOecneduenue; Dr.Web [lorosop Ne
PT'A 12130035 ot 13.12.2022 mexny ®I'BOY BO «Jlonckoit 'AY» u
000 «KOMITAHUA I'DOHAAJIb®»; 7-zip CB0OOIHO pacripocTpaHseMoe
1O, GNU Lesser General Public License; Yandex Browser CBo6osHO pac-
npoctpansemoe [10; Jlaboparopuss MMUC «Ilnansi» JloroBop Ne576-22
ot 11.11.2022 r. mexxny ®T'BOY BO «Jlouckoit TAY» u OO0 «JlabGopa-
topuss MMHUC»

obmacth, OKTIOpbCKUit

pation, . [lepcuanos-

ckui, yi. KpuBonuisi-
KoBa, 1oM Ne 27

Kabunetr Ne 45 Tlomemienue A caMOCTOSTENBHON pabOTHI (NIEKTPOH-
HBIM YUTAJIBHBIN 3al1), YKOMIUIEKTOBAHO CHELHATU3UPOBAHHON (y4eOHOI)
MC6CJ’ILIO, OCHAaIlICHO KOMHBIOTCpHOfI TEXHUKOM C BO3MOKHOCTBIO IO KO-
yeHust k cetu "MHTepHEeT" M obecrnieueHo NOCTYNOM B AJIEKTPOHHYIO WH-
(bOpMaI_II/IOHHO-O6pa3OBaT CJIbHYIO CpCAYy OpraHu3aluu.

Windows 8.1 Jlumemsust  Ne65429551 or  30.06.2015 OPEN
95436094ZZE1706 ot Microsoft Volume Licensing Service Center; Office
Standard 2013 Jlunensus No 65429549 ot 30.06.2015 OPEN
95436094ZZE1706 Microsoft Volume Licensing Service Center; OpenOf-

346493, PocToBckas
001actb, OKTIOpbCKUI
pation, 1. Ilepcuanos-
ckuil, yn. Kpuomisi-

KoBa, 1oM Ne 27
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fice CoGomno pacmpoctpansiemoe 10, munensusi Apache License 2.0,
LGPL; Adobe acrobat reader CBo6o1HO pacmpocTpaHseMoe MPOIpUeTapHOe
nporpammHoe obecrieuenne; Z00m Tapud bazoswiii CBoOOAHO pacrpocTpa-
usemoe I10, ZoomVideoCommunications, Inc.; Skype CBoboaHo pacrmpo-
CTpaHseMoe MpOIpHeTapHOe MporpammHoe obecrneuenue; Yandex Browser
CBoboxno pacnpocrpansemoe [10Yandex Browser CBoOonHO pacmpocTpa-
usaemoe I10; JlaGoparopus MMUC «AC «Harpyska» Jloroop 8630 ot
04.10.2021 mexny ®I'BOY BO «lonckoirt TAY» u OO0 «Jlabopatopus
MMMUCy»; Jlabopatopuss MMUC Jlexkanar Horosop Ne6712 ot 30.01.2020
mexay @I'BOY BO «/lonckoit TAY» u OO0 «Jlaboparopuss MMUC»;
Jla6opatopus MMUC«IInansi» Joroop Ne576-22 ot 11.11.2022 r mexmy
OI'BOY BO «/louckoit TAY» u OO0 «Jlaboparopuss MMUCy»; Cuctema
koHTeHT —(uibTpanuu SkyDNS (SkyDNS arent) Jlorosop NelO-05284 ot
13.09.2021r. OO0 «Ckait/J[HC»; Dr.Web JloroBop Ne PI'A 12130035 or
13.12.2022 mexay ®I'BOY BO «/lonckoit TAY» u OO0 «KOMITAHUA
I'SHAAJIb®y»; 7-zip CBobomno pacmpoctpansiemoe I[1O, GNU Lesser
General Public License

Aymutopust Ne 98 Ilomemnienne st XpaHEHUS B TPOPHIAKTHIECKOTO 00-
CIy)KMBaHUSI y4eOHOro OOOpYZOBaHUS. YKOMIUICKTOBAHO CIEIUAIU3UPO-
BaHHON MeOeINbI0 ISl XpaHeHUs 00OPYAOBaHUS U TEXHHYECKHUMH CPEICTBA-
MH JIJISl €10 0O0CIYKMBaHUs (IUCTUILIATOP, XOJIOAMIBHUK, BBITSDKHON miKad,
ra3oBbIe TOPENKH, mKad A PEaKTHBOB U JIAOOPATOPHOU TOCY/bI, KOHIYK-
tomeTp, pH-meTp).

346493, PocTtoBckas
001actb, OKTIOpbCKUI
paiion, n. [Iepcuanos-
ckui, yn. KpuBouwibi-

KoBa, 1oM Ne 27
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