MHHHUCTEPCTBO CEJILCKOI'O XO3SUCTBA POCCHUIICKON ®EJEPALINU
JIEHAPTAMEHT HAYYHO-TEXHOJIOI' MUECKOM IMOJIMTUKNH OBPA3BOBAHU S
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIIIET'O OBPA3BOBAHU S
«JOHCKOM I'OCYJIAPCTBEHHBII ATPAPHBIN YHUBEPCUTET»

(®I'bOY BO Honckoit 'AY)
YTBEPXIAIO
S OOKYMEHT NOAMUCAH HpopeKTOp 1o YP H HT
( }| ONEKTPOHHOW NOAMMUCHIO meHeB C 1"
@aT: 00EE0A0BD619217205C73490011EE0849F «29» dBI'ycTa 2023 T.
B ®denopos Bnagumup Xpuctodoposuy
NeficTenTenen : ¢ 11.08.2022 0 04.11.2023 M.IL.

PABOYASA TIPOI'PAMMA JUCHUIT/IMHBI

Dusuka
HanpagJieHue noaroToBKu 35.03.04 ArpoHomus
HanpagJieHHOCTH IPOrpaMMBbl Arpoou3Hec
dopma o0yueHnus Ounas, 3a0uHas
IIporpamma paspadorana:
banenko E.I'. 3aB. kadenpoit KaH/J. C.-X HayK JIOLIEHT
[()5(6] (TmoAmnMCk) (JIOIKHOCTB) (cTeneHs) (3Banue)

PexomengoBano:

3acenanuem Kageapbl ecmecmeeHHOHAYYHbIX OUCYUNTUH

npoTokoin 3acenanus ot 28.08.2023r. Ne 1 3ag. xadenpoii banenxo E.I'.
T (nommmck) ®UO

n. [lepcuanoBckuii, 2023 r.



1. IEPEYEHb IINIAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA 110 JUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMU PE3YJIIbTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT' PAMMBI
1.1 IInanupyemslil npouecc o0ydeHUs MO TUCLMIUIMHE, HANpaBlieH Ha (opMupoBaHUE cClie-
JOYIOIIUX KOMIIETCHIIUH:
Ob6menpodeccuonanbubie komnerenuuu (OIIK):
- CIOCOOEH pelIaTh TUIOBBIE 3a7aui MPO(ECCHOHATBLHON NEATETLHOCTH Ha OCHOBE 3HAHHM OC-
HOBHBIX 3aKOHOB MaT€MaTHMYECKHUX M €CTECTBEHHBIX HAayK C NPUMEHEHHEM HH()OpMaIMOHHO-
KOMMYHHUKAITHOHHBIX TexHosoruit (OITK-1).
NupukaTopbl 10CTHKEHUS] KOMIIETEHIUH
- UCMOJb3yeT OCHOBHBIC 3aKOHBI MAaTEMATUYECKUX TUCHUIUIMH JJIsl PEIICHHUS THIIOBBIX 3a/a4
npodeccronanbHoi aestensHoctd (OITK-1.1).
1.2 [Inanupyemble pe3yabTaTbl OOy4eHHs MO TUCIMILIMHE, XapaKTepU3youue dTamnbl Gop-
MHUpPOBaHMs KOMIIETEHIUH, COOTHECEHHBbIE C IJIAHUPYEMBIMHU pe3yJbTaTaMU OCBOCHMs 0Opa3oBa-
TENBbHON IpOorpaMMbl OakajaBpuara 1o HampasieHUIo oarotoBku 35.03.04 ArpoHomusi, Halpas-
JIEHHOCTb ATpoOU3HEC MpE/ICTaBIECHbI B TA0IHULIE.

[Inanupyembie pe3ynbTaThl 00yUeHUs

Kon

Copnepxanue koM- | Koa u HauMeHOBaHHE

KOMIIe- dopmupyembie 3HaHUS, YMEHUS U
METCHITNH WHUKATOPa TOCTHKE-
TEHIIUU HaBBIKU
HUSL KOMIETSHIINH
1 2 3 4

OIIK-1 | cmocoben pemats | OIIK-1.1 ucnons3yer | 3nanue: OCHOBHbIE MOHATHUSA, (U3HUe-

TUTOBBIE  3a/1a4u
npodeCCuOoHAITb-
HOU JI€ATEIIbHOCTH
HAa OCHOBE 3HAHHI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX H
€CTECTBEHHBIX
HayK C [pUMEHe-
HUEM HH(popMaIu-
OHHO-
KOMMYHUKAI[UOH-
HBIX TEXHOJIOTHU

OCHOBHBIE 3aKOHBI Ma-

TEMATUYECKUX JTHUCIIY-

IUIMH JJIS1 PELIEHUS TH-

MOBBIX 3a/1a4 podec-

CHOHAJIbHOM JIeATEIIb-
HOCTH

CKHE SIBJICHUS, OCHOBHBIE 3aKOHBI U
MOJEJIA MEXaHUKH, JIIEKTPUYECTBA U
MarHeTusma, KoJjieOaHuW U  BOJIH,
KBaHTOBOM (U3MKH, CTATUCTHUECKOMN
(GU3UKA U TEPMOJIUHAMUKH; TPAHUIIBI
UX TPUMEHUMOCTH, NPUMEHEHHE 3a-
KOHOB B B@KHEHUIIMX MPAKTUYECKUX
MIPUJIOKEHUSAX; OCHOBHBIE (PU3UYECKUE
BEITMYUHBI U (PU3UYECKHUE KOHCTAHTHI,
WX ONpEeIeNeHHUe, CMBICH, CIOCOOBI U
EAVHUIBI UX H3MepeHus; (GyHIaMeH-
TanbHble (PU3UYECKHE OMBITHI U HUX
pOJIb B pPa3BUTHH HAyKH; Ha3HAYCHUE U
MPUHIIMIIBI JEHCTBHS BaXHEUIIUX (u-
3UYECKUX MPUOOPOB.

Ymenue: wncnonb3oBaTh  OCHOBHBIE
npueMbl 00pabOTKH SKCIIEPUMEHTAIb-
HBIX JIAHHBIX; pellaTh TUIIOBbIE 33a/1a4U
10 OCHOBHBIM pazjenaMm (u3NKu; 00b-
SICHUTh OCHOBHBIE HAOJIOJaeMble TPHU-
PONHBIE W TEXHOTCHHBIC SIBJICHUSA U
ekt ¢ mo3unmii QyHIaMEeHTab-
HbIX (U3NYECKUX B3aUMOJCHCTBHIA,
HCTOJKOBBIBAaTh CMBICIT (DU3HUECKUX
BEIMYMH W TIOHATHUM, 3alUCHIBATh
ypaBHEHUS IS (DU3MUYECKUX BEIUYUH
B cucteme CU; paborate ¢ mpubopamu
u 000pyZOBaHHEM COBPEMEHHOU (hu-
3UYECKON J1ab0paTOpru; UCTIOJIH30BAThH

2




MeToabl  (uznueckoro W - (pu3MKO-
XUMHYECKOTO.

Hasvik: BajeTh METOJIaMHU SKCIICPH-
MEHTAJILHOTO UCCIICIOBAaHUS B (hHU3HKE
(TutaHupoBaHue, MOCTAaHOBKA M oOpa-
00TKa IKCIIEPUMEHTA); UCIIOJIb30BAHHUS
OCHOBHBIX OOLICPHU3NUECKUX 3aKOHOB
U MPUHIUIIOB B Ba)KHEHIIUX MPAKTH-
YECKUX MPHIOKCHHUSIX; MPUMCHEHHS
OCHOBHBIX METO/IOB buzuko-
MaTeMaTHYECKOT0 aHallu3a JIjIs pelle-
HUSl €CTCCTBCHHOHAYYHBIX 3aJ1a4; Mpa-
BWJIBHOM  OKCIUTyaTalli  OCHOBHBIX
npuOOpPOB M OOOPYIOBAHMS COBpE-
MEHHOW (DU3UYECKON J1abopaToOpHH;
UCIIOJIb30BAaHUSI METOA0B (PU3NICCKOTO
MO/JICJIMPOBAHUS HA TIPAKTHKE.

Onvim  OesmenvHocmu:  TIOJYYUTh
OTIBIT TIPOBEJCHUS (U3UUCCKUX H3ME-
pPCHUI M OBJIAJICTh HAYaIbHBIMH HaBbI-
KaMH TPOBEICHUS DSKCIICPUMCHTAIb-
HBIX HAy4YHBIX HCCIEIOBaHMHA (C WC-
MI0JIb30BAHUEM COBPEMCHHBIX H3MEpH-
TEJIBHBIX NPUOOPOB W HAYYHOW arma-
paTypsl), a TakKe MeToJgaMHu 00padoT-
KU Pe3yJIbTaTOB M3MECPEHHIA; HAyUUTh-
¢t A(h(PEeKTUBHOMY HCITOJIb30BAHHIO
MOJyYCHHBIX 3HAHWH W HAaBBIKOB U
IPaMOTHOMY NIPUMEHCHHIO MX B CBOCH
MPAKTUYECKON JAESITENbHOCTU

2. OFBEM JUCHUIIJIMHBI B 3BAYETHBIX EAUHULAX C YKASAHUEM
KO/INYECTBA AKAJEMHUYECKHUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIUXCHA C TPENNOJABATEJEM U HA CAMOCTOATEJIBHYIO

PABOTY OBYYAIOIIUXCA
KonTakTHas padora ¢ npenogaBaresiemM ®opma  mpome-
T ) KonTakTHass pa- N }
pyzoem JKYTOYHON aTTe
ceMecTp K0T Mexuuii, .JIaﬁopauTop. HpaKTnuq. 6ora Ha nmpomexy-/CaMocTosITELHAsS cTamm
3.E. / uac.|yac 3aHATHH, [3aHATHIA, |[TOYHYI0 aTTecTa-[padora, yac. (3K3./32u€T ¢
uac. uac. 1THI0, OlIeHK./3a4eT)
qac.
Ounas ¢opma odyuenus: 2023 roa Habopa
1 | 4144 | 18 | 36 | | 13 | 88,7 YK3aMeH
3aounas popma o0yuenus 2023 rox Habopa
2 | 4144 | 4 | 8 | | 13 | 130,7 JK3aMeH




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

CTpyKTypa 1M CUMIJIHHBI

Pasnen 1 ®Duzuueckue
OCHOBBI MEXAHUKHU

Paznen 2 Moueky- | Pa3nea 3 Dnexrpuue-
JsipHas (U3MKA M TEp- | CTBO M MarHeTHU3M
MOJMHaMHKa

Pa3nen 4 Onrtuka u
aToMHas (pu3uKa

3.2 ConeprkaHue 3aHATHN JICKIIMOHHOTO THIA O JUCIUILINHE, CTPYKTYPUPOBAHHOE TI0 pa3-
JIeJIaM C YKa3aHUEM OTBEJICHHOTO HAa HUX KOJIMYECTBA aKaJIEMUUYECKUX YaCOB U BUJIOB 3aHATHIA:

HaumeHoBaHue
pazaena
(TemMbl) IUCHUNIN-
HbI

Kpartkoe conep:xanue pa3gena

Ko-Bo uyacos/
¢opma o0yuenus

3ao4uHo
2023

OuHo
2023

Paznen 1
«Dusnueckue
OCHOBBI MEXaHH-
KH»

du3nyecKkue 0CHOBbI MEXaHUKHU. DJIEMEHThI KMHEMa-
Tuku. Monenu B mexanuke. Cuctema otuera. TpaekTo-
pusi, myTh, BeKTOp mepemernieHus. CKopocTs. Yckope-
HUE U €ro COCTaBJISIOLIME. YTJIOBas CKOPOCTh U YIJIO-
BOE YCKOPEHHE.

JluHaMHMKa MaTepUAJIbHOH TOYKH H MOCTYNATe/b-
HOI'0 JABHKEHUS] TBepaoro rteja. 3akoHsl HproToHa.
Macca. Cuna. Buael B3aumopeiicteuil. Cuibl B Mexa-
Huke. Cuna TpeHus. 3aKOH BCEMHPHOTO TSITOTEHUS.
Cuna tsxectu. Bec. HeBecomocTs. 3akoH coxpaHeHus
umnynbca. Llentp macc. PabGorta u sHeprus. Dueprus,
paborta, momHOCTh. KuHernueckass ¥ MOTEHIMATIbHAS
SHEpPruu. 3aKOH COXPAHEHHsI SHEPIHH.

Mexanuka TBepaoro tejaa. Moment unepuun. Kune-
TUYECKasi DHEPIus BpallleHHs. MOMEHT Cuiibl. YpaBHe-
HHE AVMHAMUKHM BpaLIaTEIbHOTO JBHKEHHS TBEPIAOTO
Tena. MOMEHT MMIylIbCca U 3aKOH €r0 COXPAaHEHWS.
Jlepopmarius TBepOTrO TENA.

Mexann4yeckue KoJieOaHusi M BOJIHbI. ['apMoHHue-
CKHe Koje0aHus U UX XapaKTepucTuku. Mexannyeckue
rapMoHuYeckue kojeOaHus. ['apMOHMYECKUH OCLMII-
nsitop. [IpykuHHBIN, GU3NYECKUNA W MaTeMaTU4YeCKUI
MasTHUKH. CloKeHHe rapMOHUYECKHX KOJIeOaHUM oJI-
HOTO HaIpaBJIEHUs U OJIMHAKOBOI 4acToThl. Cllo)KeHHE
B3aMMHO MEPIEHAUKYISIPHBIX KOIeOaHHH.

Paznen 2
«MonekymnspHas
buzuka u TEp-
MOJAVHAMUKA»

MoJieky/JsIpHO-KMHETHYECKAST TEOpHUsi MAeATbHOI0
ra3a. OnbITHBIE 3aKOHBI UJEATBHOTO ra3a. Y paBHEHHE
Knanelipona-MenneneeBa. OCHOBHOE ypaBHEHHE MO-
JEKYJISIPHO-KMHETHYECKOM TEOpUM HJCaTbHBIX Ta30B.
3akoH MakcBermia Il pacupenesieHus: MOJIEKYJl Hjie-
aIbHOTO Ta3a MO CKOPOCTSM M BHEPIHsiM TEIJIOBOIrO
neuxkeHus. bapomerpuueckas ¢opmyna. Pacnpenene-
Hue bonbimana. OmnbITHOE 0OOCHOBaHWE MOJIEKYISp-
HO-KMHETUYECKON TEOPHH.

OCHOBBI TEPMOIHMHAMHKH
Uucno creneHeil cBOOOJbI MOJIEKYJbl. 3aKOH paBHO-
MEPHOTO pacHpeAeseHHs SHEPTUH 10 CTEMEeHsIM cBOOO-




HanmenoBanue
pazaena
(TeMbl) U CHUTLIH-
HBI

Kpartkoe cogep:xanue pasneia

KoJ-Bo 1yacos/
¢opma 00yuenus

OuHo
2023

3ao4uHo
2023

nbl MoJiekyll. [lepBoe Hawano tepmoaunHaMuku. Pabora
rasa mpu HM3MEHEHHH ero obObema. TemmoeMKOCTb.
[IpumMeHeHHe epBOro Havana TEPMOJWHAMHKHU K U30-
npoueccaM. Anuadarnyeckuit npouecc. [loaurponHslit
nporiecc. Kpyrosoii nporecc(iiukir). OOpaTumMble U He-
o0paTUMbIE MPOIECChl. DHTPOIUS, €€ CTATUCTHUECKOE
TOJIKOBAHHE W CBSI3b C TEPMOJAMHAMHUYECKON BEPOSITHO-
cTpio. Bropoe nHawamo TtepmoauHamMuku. TeruioBbie
JBUTaTEeNM U xojoaHble MamuHbl. [{ukn KapHo u ero
KII/I nyist mpeansHOro rasa.

Paznen 3
«DNEKTPUYECTBO
Y MarHeTU3M»

DJIeKTPOCTATHKA. 3aKOH COXPAaHEHUS YJIEKTPUUECKOTO
3apsana. 3akoH Kynona. DmekTpocraTuyeckoe IMoJe.
HamnpsbkeHHOCTh  3neKTpocTaTudeckoro mois. IlpuH-
LUII CYNEPIO3ULMHU NIEKTPOCTaTUYECKUX nosier. Ilone
munonst.  [loTeHmuman  3JIeKTPOCTaTHYECKOro  IMOJIS.
HamnpsbkeHHOCTh Kak TpaJIueHT MOTEHLHaNa. DKBHUIIO-
TEHIUAJILHBIE ITOBEPXHOCTHU. DJIEKTPOCTATHYECKAs eM-
KOCTh YEJMHEHHOTO MpoBOAHMKA. KOHIeHCaTOpHI.
DHeprus CUCTEMBI 3apsA0B, YEIUHEHHOTO MIPOBOJHUKA
Y KOHJACHCATOpa. DHEPrus JMEKTPOCTATUYECKOTO OIS,
[ToCTOSIHHBIN  3JEKTPUYECKUM TOK. IJIEKTPUYECKHUI
TOK, CHJIa U TJIOTHOCTh TOKa. CTOPOHHME CHUJIBI. DIICK-
TPOJBIKYIIAasl cuja W HampsbkeHue. 3akoH Owma. Co-
MPOTHUBJICHUE TPOBOJHUKOB. PaboTa 1 MOITHOCTH TOKA.
3akoH Jlxoynsa-Jlenna. 3akon OMma [u1st HEOJHOPOIHO-
ro yuactka uenu. IIpaBuna Kupxroda s passers-
JICHHBIX IIETIEH.

0,5

MarnuTtHoe moJjie. MaraHuTHOE MoJIe U €ro XapaKTepu-
ctuku. 3akoH buno-Casapa-Jlamnaca. 3akoH Awmmepa.
B3anmopeicTeue mnapaiienbHbBIX TOKOB. JlelicTBue
MAarHuTHOTIO I10JI Ha JBMXKYIUMM 3apsn. JBUKeHUE 3a-
PSKEHHBIX YacTHIl B MarHUTHOM MOJje. DJeKTpoMar-
HUTHasg MHAYKIHA.IIOTOK BEKTOpa MAarHUTHOM WHIYK-
nuu. SIBIeHue SIEKTPOMArHUTHOW HWHAYKIIMU. 3aKOH
@dapazed U ero BbIBOABI U3 3aKOHA COXPAHEHHUs DHEP-
ruu. Bpamnienue pamku B MarHuTHOM noJie. Buxpesbie
Ttoku (Toxku dDyko). MHaykTHBHOCTH KOHTYypa. Camo-
uHaykiug. Bzaumuas waaykiusa. TpanchopmaTtopsl.
OHeprus MarHUTHOTO TOJISI.




KoJ-Bo 1yacos/
¢opma 00yuenus

HanmenoBanue
pazaena
(TeMbl) U CHUTLIH-
HBI

Kpartkoe cogep:xanue pasneia

3ao4uHo
2023

OuHo
2023

BouanoBasi ontuka. Mutepdepenuus cera.MeTombl
HabOmofeHnss uHTEepQepeHnn cBeta. MutepdepeHus
cBeTa B TOHKUX IuleHKax. [Ipumenenue mutepdepeH-
nuu. Judpakaus ceeta. JudpakumoHHas pemieTka.
Paccesaue cera. ®opmyna Bymnwsda-bparros. Ecre-
CTBEHHBIH M TIOJSPU30BAHHBIN CBET. 3aKkOH Mautoca.
[Honspounel. ducnepcus csera. [lorionienue csera.
3akoH byrepa. DjieMeHTBI (PM3MKH aTOMHOIO /IPa H 2
3jieMeHTapHbIX vacTul. Pasmep, coctaB u 3apsn
aTOMHOTO si/1pa. MaccoBoe u 3apsijoBoe uncio. Jledexr
MAaccChl U SHEPTUs CBA3M sapa. SnepHble cuiibl. Moaenu
siapa. PagmoakTHBHOE M3JIydeHHE W €ro BHJBI. 3aKOH
paanoakTuBHOrO pacnazga. [Ipasuno cmemenus. Snep-
Hble peakuuu. [lenenue snep. SnepHas sHepreTuka.
TepMosiiepHbIe peakIuu.

Pa3zgen 4 «Om-
4 | TMKA WM aTOMHAas
buzuka»

0,5

UTOroO 18 4

3.3 Conmeprkanue 3aHITHI JTAOOPATOPHOTO THUIA MO JAUCHUIUIHNHE «DHU3UKa», CTPYKTYpPHUPO-
BAHHOE 110 Pa3/esiaM C YKa3aHUEM OTBEJECHHOIO HAa HUX KOJIMYECTBA aKaJIeMHUYECKUX 4acOB U BUJOB
3aHATUH.

Buj Tekyuero KOHTpoJst KoJu1-Bo yacoB/
HaumeHnoBanue Ne u Ha3BaHUe ceMMHAPOB / Mpak- ¢opma o0yueHuUs1
Ne pa3aena (TeMbl) THYECKHX 3aHATHIi / 1adopaTop- 2023 2023
JHMCHHUILIHHBI HBIX PadoT / KOJIJTOKBHYMOB. 04YHO 3209HO
3ansarue Ne 1 Jomyck k nabopaTopHOit
Onpenenenue MOMEHTa pabote
WHEPIMU Tejla JUHAMHYE- 4
Passien | CKUM MeToaoM.  Memoo
«Du3ndeckue | padom ¢ MaavIX ZPynnax.
1 | OCHOBBI 3anarue Ne 2 Jomyck k mabopaTopHOi 2
MEXaHUKH» OmpenenieHne  yCKOPEHUS pabore
CBOOOJHOIO TaJeHHUs MpHU s
MOMOIIM MaTEMaTUYECKOTO
MadaTHUKa. Memoo padom
6 MAJIbIX 2PYNNaAx.
Pasznen 2 3anarue Ne 3 Jomyck k nabopaTopHO#
«Momnekynsap- | OnpenencHue yIACITBHOU pabote
Has (GM3MKA M | TEIIOEMKOCTH TBEPJOTO
, | TCpPMOJMHA- Te€lla U W3MEHEHHUS DSHTPO- 4 1
MHUKa» MUU HW30JMPOBAaHHOM CH-
creMbl. Memoo pabom 6
MQJIbIX 2PYRNax.
3ansarue Ne 4 Jomyck x nabGopaTtopHOU
Pazen 3 Ornpenenenne CcoOnpoTUBIIE- pabote
2 «ONEeKTpUYe- | HUA W YIENBHOTO COMpO- 4 9
CTBO W MAarHC- | TUBJICHUS MOCTUKOM YHUT-
TU3M» CTOHA.
Memoo padom 6 manvix




HaumeHoBaHnue
pa3aena (TeMbl)
JUCHUILIINHBI

Ne u Ha3BaHHe CeMHHAPOB / IPaK-
THYECKHX 3aHATHIl / 1abopaTop-
HBIX PadoT / KOI1TOKBHYMOB.

Bupn Tekyero KoHTpoJist

Kou1-Bo yacos/
¢opma o0yueHuUst

2023

2023

OYHO

3204YHO

2pynnax.

3ansatue Ne 5
Omnpenenenne ko3¢ uIy-
€HTa IIOJIE3HOTO JICHCTBHS
Tpancopmaropa u Kod-
¢unmenTa tpanchopmanuu.
Memoo pabom 6 manvix
zpynnax.

Jomyck k mabGopaTtopHOU
pabore

3ansTtue Ne 6

IIpoBepka 3akona Oma miist
LeNd TEePeMEHHOTO TOKA.
Memoo pabom e manvix
2pynnax.

Jomyck K 51abopaTopHO

pabote

3anstue Ne 7

Onpenenenue IJIUMHBI BOJI-
HbI U DHEPTUU KBAHTA H3IIY-
yeHus razoBoro yasepa JII'-
75. Memoo pabom 6 manvix
2pynnax.

Paznen 4
«OnTuka n
aToMHas
(buszukar

Homyck k mabopaTtopHOU

pabore

3anstue Ne 8

OrmpezenieHne  KOHIICHTpA-
MM HEU3BECTHOTO PaCTBO-
pa mpu momomy (GoTodIeK-
Tpokosopumerpa. Memoo
pabdom 8 mManvlx ZPynnax.

Jomyck k mabopaTtopHOU

pabore

3austue Ne 9
Hrorosoe 3ausarue

YceTHBIT onpoc

4

Htoro

36

3.4 ConeprkaHue caMOCTOSITEIbHON pabOThI

CaMOCTOSITENTbHON PabOTHI:

o0yyJaromuxcs Mo JUCLMILIMHE, CTPYKTYPHUPO-
BaHHOE I10 pa3/iesiaM C YKa3aHHEeM OTBEJECHHOI'O Ha HUX KOJIMYECTBA aKaJeMHUUYECKHUX 4acoB U BUOB

HaunmenoBanue Koa-no xacon/
¢opma o0yuenns
Ne pasieia Bun camocrosiTe1bHOM padoThI OuHas 3a04YHas
(TeMbl) AUCIH-
IUTHHBI 2023 2023
1 | Pazgen 1 «®wusu- | 3akpemyeHue mnpoiieHHoro marepuana. Iloaro-
YEeCKHE OCHOBBI | TOBKa K JlabopaTopHbIM paboram. BrimonHeHue 23 30,4
MEXaHUKU JIOMAILHETO 3aJaHusl.
2 | Pazgen 2 «More- | 3akperuieHHe MpoiaeHHoro marepuaia. Iloxaro-
KyJsipHas (U3UKa | TOBKa K JabopaTopHbiM paboTaM. BrimonHenue 23 30,4
U TEPMOJUMHAMU- | TOMAIIHETO 3aJaHHUs.
Ka»»
3 | Pazgen 3 3akperuieHne mnpouaeHHoro marepuana. [loaro-
«DNEeKTPUYECTBO | TOBKAa K J1abopaTopHeIM paboTaM. BrimonHenue 22 30,5
Y MarHeTU3M» JIOMAIIHETO 3aJjaHusl.
4 | Paznen 4 3akperieHue npoineHHoro marepuana. Iloxaro- 20,7 30,4




Kos-Bo yacoB/

HanmeHoBaHue
dopma o0yueHus
Ne pasiena Bua camocrosiTesbHOI paboThI OuHas 3a04uHas
(TemMbl) TUCIH-
IJIMHBI 2023 2023
«OnTHKa U aToM- | TOBKa K J1abopaTopHbIM paboraM. BrimonHneHue
Hasl QU3HKAY) JIOMAIIHETO 3aJIaHUS.
KoHTakTHBIE Yachl HA MPOMEKYTOUHYIO aTTECTAIHIO 1,3 1,3
Kownrpois 9 9
Htoro 90 132

4. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHMSI U1
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIIUXCA ITO JUCHUIIJIMHE
CamocrodrenbHas paboTa 00y4aroXcs M0 AUCHUILUIMHE 00eCIIeYnBaeTCs:

Ne paznena auc-
IUIIIMHBI. Bug
CaMOCTOSATEIb-

HaumenoBanue
y4eOHO-MeTOANYeCKUX MaTePHaJI0OB

KoianuyecTBo B 0H0-
JHOTEKeE / CChLIIIKA

) Ha JbC
HOM padoThI

Paznen 1 «®usu- | Guznka. Mexanuka u MoJeKyssipHas ¢usuka : metoau-|https://e.lanbook.co

YCCKHME OCHOBBI  |dueckue ykazanus / coctaButeau E. I'. Bamenko, A. T. m/book/148578

MCXaHHKHU»

MoxkpueBuu. — IlepcuanoBckuii : Jlonckoit I'AY, 2020.
— 40 c¢. — Texkcr : 2yeKTpoHHBIH // JIaHb : 3JEKTPOHHO-
OubIMoTeYHAS cucrema. URL:
https://e.lanbook.com/book/148578 (mata oOpareHus:
30.05.2023). — Pesxum jocTyma: Uit aBTOPU3. MOJIb30Ba-
TEJICH.

WBanos, 1. B. COopHUK 32/1a4 110 KypCY OCHOBHI (DU3UKHU
u 6uodusuky : yuednoe nmocooue / . B. IBanoB. — 2-¢
u3 ., ucnp. — Cankrt-IlerepOypr : Jlanp, 2022. — 128 c.
— ISBN 978-5-8114-1349-2. — TekcT : 37€KTpOHHBI //
Jlanp : anexkTpoHHO-OMOMMOTEeuHas cucrema. — URL:
https://e.lanbook.com/book/210920 (mara oOpamieHus:
30.05.2023). — Pexxum jroctyma: Juis aBTOPH3. MOJIb30Ba-
TEJEeH.

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

®du3nka: METOIUYCCKUE YKA3aHWUS W 3aJaHUS I KOH-
TposibHOU paboThl / cocT.: E.I'. banenko, B.B. Manako. —
[lepcuanosckuit : Jlonl'AY, 2015. — 61 c. - URL:
http://ebs.rgazu.ru/?7q=node/4742  (mata  oOpamieHUs:
30.05.2023). — TeKcT : AJIeKTPOHHBIN.

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

buodusmka: meroauyeckue ykazaHUs M 3aJaHUs JUIS
KOHTpOJIbHON pabotel / coct.: E.I'. banenko, B.B. Mana-
ko. — IlepcuanoBckuii : Jlon'AY, 2015. — 39 ¢. - URL:
http://ebs.rgazu.ru/?q=node/4735 (matra  oOpareHus:
30.05.2023). — TeKcT : AJIEKTPOHHBIH.

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

Usanos, U. B. OcHoBbl pu3uku u 6nopu3nku : yaeOHOe
nocobue / U. B. BaHoB. — 2-¢ u3Ad., ucHp., JOIM. —
Canxkr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — Tekcrt : anekTpoHHsbIit // Jlanp : 21ek-
TPOHHO-OMOMHOTEeUHAs cucTema. URL:
https://e.lanbook.com/book/210917 (mata oOpareHus:
30.05.2023). — Pexum jocTyma: Uit aBTOPU3. MOJIh30Ba-

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



http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4742
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http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735

Ne paznena nuc-

IUIIIMHBI. Bua

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoanuyecTBo B 0H0-
JHOTEKE / CChLIIKA
Ha 9bC

TENEH.

OmnpeneneHrne MOMEHTa WHEPIMHA TBEPAOTO Tella JHUHA-
MHUYECKHM METOJIOM : MeTonnueckue ykazanus / E.I'. ba-
nenko, T.}O. TapycoBa. — IlepcuanoBckuii : J{on['AY,
2014. — 22 c¢. - URL: http://ebs.rgazu.ru/?q=node/4741
(mata oopamenus: 30.05.2023). — TekcrT : 3JCKTPOHHBIH.

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

OnpezencHue yCKOpeHHe CBOOOIHOTO MAJCHUS C MTOMO-
I[bI0 MAaTEMAaTUYSCKOTr0 MasSTHHKA: METOJAMYCCKHE yKa3a-
nus / E.I'. banenko, T.1O. Tapycosa. — I[lepcuaHoBCKHiA :
Houl'AY, 2014. 20 c. - URL.:
http://ebs.rgazu.ru/?q=node/4603  (mara  oOpaieHUS:
30.05.2023). — TeKCT : 2IEKTPOHHBII.

http://ebs.rgazu.ru/in
dex.php?g=node/460
3

3agaHus i1 TECTOBOTO KOHTPOJIS ayIUTOPHOM U CaMoO-
CTOATEIHHOU pabOThl CTYJIEHTOB Ha MPAKTUYECKUX 3aHS-
THSX TI0 KypCy PU3UKH : YIeOHO-METOAMIECKOE TTOCOOHE.
Y. 1 : Mexanuka u MojekyispHas ¢usuka / coct.: E.I.
banenko ; lonckoit I'AY. - IlepcuanoBckuii : JloHCKOM
Ay, 2016. - 50 c. - bubmuorp.: c. 47. - URL:
http://ebs.rgazu.ru/index.php?g=node/4861 (mara oGpa-
mieHust: 30.05.2023). - TekcT : 37IeKTPOHHBIMH.

http://ebs.rgazu.ru/in
dex.php?0=node/486
1

Wpanos, U. B. CoopHUK 3a/1a4 110 KypCY OCHOBBI (DU3UKHU
u onodusuku : yaebnoe mocobue / . B. iBanoB. — 2-¢
3., ucnp. — Cankr-IlerepOypr : Jlanp, 2022. — 128 c.
— ISBN 978-5-8114-1349-2. — TekcT : 31€KTpOHHBIIH //
Jlaup : anekTpoHHO-OMONMHMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/210920 (mara oOpaineHus:
30.05.2023). — Pesxum jmocTyma: Uit aBTOPU3. MOJIh30Ba-
TEJEeH.

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

dusnka: METOJAMYECKHE YKa3aHWUsS W 3aJaHus ISl KOH-
TpoabHOI pabotsl / cocT.: E.I'. banenko, B.B. Manako. —
[Tepcuanosckmit : Jlon'AY, 2015. — 61 c. - URL:
http://ebs.rgazu.ru/?q=node/4742  (mata  oOpareHus:
30.05.2023). — TeKCT : 31EeKTPOHHBI.

http://ebs.rgazu.ru/in
dex.php?0=node/474

buodusmka: meroauyeckue ykazaHUs M 3aJaHUs JUIS
KOHTpOJIbHOU pabotel / coct.: E.I'. banenko, B.B. Mana-
ko. — [lepcuanoBckuii : Jlon'AY, 2015. — 39 ¢. - URL:
http://ebs.rgazu.ru/?q=node/4735 (mata  oOpareHus:
30.05.2023). — TeKcT : AJIEKTPOHHBIH.

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

Usanos, U. B. OcHoBbl pu3uku u 6nopu3nku : yaeOHOe
nocobue / U. B. BaHoB. — 2-¢ u3Ad., ucHp., JOIM. —
Canxkr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — Tekcrt : anekTpoHHsbIit // Jlanp : 21ek-
TPOHHO-OMOIHOTEeYHAs cucTema. URL:
https://e.lanbook.com/book/210917 (mata oOpalieHuUs:
30.05.2023). — Pexum mocTyma: Uit aBTOPHU3. MOJIb30Ba-
TEJICH.

https://e.lanbook.co
m/book/210917
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http://ebs.rgazu.ru/index.php?q=node/4735

Ne paznena nuc-
IUIIIMHBI. Bua

HaumenoBanue

KoanuyecTBo B 0H0-
JHOTEKE / CChLIIKA

caMoCTOATeTb- y4e0HO-MeTOINYECKHX MATePHaJIoB 1a OEC
HOM padoThI
Pasnen 3 I'pabosckuii, P. U. Kypc dusuxu / P. W. I'pabosckuii. —|https://biblioclub.ru/i

«DJIEKTPUYECTBO
U MarHeTU3M»

Wzn. 4-e, nepepad. — Mocksa : Beicmas mkona, 1974. —
552 c¢. : w1 — Pexum pocryma: Mo TMOAINUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=494
670 (mata oopamenus: 23.05.2023). — Tekcr : 37IEKTPOH-
HBIH.

ndex.php?page=book
&id=494670

NBanos, 1. B. CoopHUK 3a/1a4 TI0 KypCY OCHOBBI (DU3HKH
u 6uodusuky : yuedbnoe nmocooue / . B. iBanoB. — 2-¢
u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022. — 128 c.
— ISBN 978-5-8114-1349-2. — Tekcr : 31neKTpOHHBIH //
Jlanp : smekTpoHHO-OMOMMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/210920 (mata oOpareHus:
30.05.2023). — Pexxum noctyna: Juis aBTOPH3. MOJIb30Ba-
TEJICH.

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

dusnka: METOAMYECKHE YKa3aHWUsA W 3aJaHus JUIsl KOH-
TposibHOU paboThl / cocT.: E.I'. banenko, B.B. Manako. —
[Tepcnanosckuit : Jonl'AY, 2015. — 61 c. - URL:
http://ebs.rgazu.ru/?q=node/4742  (matra  oOpaieHus:
30.05.2023). — TeKcT : AJIEKTPOHHBIN.

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

buodusmka: MeroaMyecKue yKazaHWs W 3alaHus JUIs
KOHTpOJIbHOU padoTel / cocT.: E.I'. banenko, B.B. Mana-
ko. — [lepcuanoBckuii : Jlon'AY, 2015. — 39 ¢. - URL:
http://ebs.rgazu.ru/?q=node/4735 (mara  oOpaiueHus:
30.05.2023). — TeKCT : 2IEKTPOHHBII.

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

WBanos, . B. OcHoBbI (pm3uku 1 Onodu3uku : yaeOHOE
nocobue / U. B. MBaHoB. — 2-¢ u3xd., ucnop., JOM. —
Cankr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — Tekcrt : anektpoHHsbIii / Jlanb : smek-
TPOHHO-OMOIHOTEeYHAs cucTema. URL:
https://e.lanbook.com/book/210917 (mara oOpamieHus:
30.05.2023). — Pexum joctyma: Juis aBTOPH3. MOJIb30Ba-
TEJICH.

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

Pasnen 4
«OnTUuKa U aToM-
Has QUMK

I'pabosckuii, P. . Kypc ¢usuku / P. U. I'paGoBckuii. —
W3zn. 4-e, nepepad. — Mocksa : Bricmias mkona, 1974. —
552 c¢. : win. — Pexum pgoctyma: mo TMOIMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=494
670 (mara oopamenus: 23.05.2023). — TekcT : 37EKTPOH-
HBII.

https://biblioclub.rufi
ndex.php?page=book
&id=494670

Wpanos, U. B. CoopHUK 3a/1a4 110 KypCy OCHOBBI (PU3UKH
u 6uodusuku : yaebnoe nocodbue / M. B. iBanoB. — 2-¢
u3 ., ucnp. — Cankrt-IlerepOypr : Jlanp, 2022. — 128 c.
— ISBN 978-5-8114-1349-2. — Tekcrt : aneKTpoHHbIH //
Jlanp : amexkTpoHHO-OMOMMOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/210920 (mata oOpaleHus:
30.05.2023). — Pexxum joctyma: Juis aBTOPH3. MOJIb30Ba-
TEJICH.

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

®du3uka: METOOUYECKHUE YKa3aHud W 3aJlaHusl Uil KOH-

http://ebs.rgazu.ru/in
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http://ebs.rgazu.ru/index.php?q=node/4742
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TposibHOU paboThl / cocT.: E.I'. banenko, B.B. Manako. —
[Tepcuanosckuii : Joul'AY, 2015. — 61 c. - URL:
http://ebs.rgazu.ru/?q=node/4742  (mata  oOpaieHwus:
30.05.2023). — TekcT : 2JIEKTPOHHBIN.

dex.php?g=node/474
2

buodusmka: Meroaudyeckue yKazaHHS W 3aJaHHs JUIS
KOHTPOJIBbHOU pabotel / coct.: E.I'. banenko, B.B. Mana-
ko. — [lepcuanoBckuii : Jlon'AY, 2015. — 39 ¢. - URL:
http://ebs.rgazu.ru/?q=node/4735  (mara  oOpamieHUS:
30.05.2023). — TeKCT : 2JIeKTPOHHBII.

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

Wpanos, U. B. OcHOBBI (hu3uku U OMOPU3HKH : ydeOHOE
nocobue / U. B. MBaHoB. — 2-¢ u3x., ucop., J0OM. —
Cankr-ITerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — TekcT : anexkTpoHHbIN // JlaHb : 2yeK-
TPOHHO-OMOIMOTEYHAS cucTema. URL:
https://e.lanbook.com/book/210917 (mata oOpareHus:
30.05.2023). — Pexum noctyna: Juis aBTOPH3. MOJIb30Ba-
TEJEH.

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

3agaHus i1 TECTOBOTO KOHTPOJIS ayIUTOPHOM U CaMoO-
CTOATEIBHOU pabOThl CTYJIEHTOB HA MPAKTHUYECKUX 3aHS-
THSX TI0 KypCy PU3UKH : YIeOHO-METOAMIECKOE TTOCOOHE.
Y. 1 : Mexanuka u MojekyispHas ¢usuka / coct.: E.I.
banenko ; Jlonckoit I'AY. - IlepcuanoBckuii : JloHCKOM
Ay, 2016. - 50 c. - bubmuorp.: c. 47. - URL:
http://ebs.rgazu.ru/index.php?g=node/4861 (mara oGpa-
mieHust: 30.05.2023). - TekcT : 3JeKTPOHHBIM.

http://ebs.rgazu.ru/in
dex.php?0=node/486
1

11


http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4861
http://ebs.rgazu.ru/index.php?q=node/4861
http://ebs.rgazu.ru/index.php?q=node/4861
http://ebs.rgazu.ru/index.php?q=node/4861

5 OLIEHOYHBIE MATEPHAJIBI IS TPOBEAEHUSA TPOMEXKYTOYHON

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
JOCTHIKE- (I/IJ'IH o ‘laCTH) CTHKEHUS KOM- 3HATE VMeTs HaBbIK U (I/I.]'II/I) OIIBIT
HHUSI KOMIIe- NeTEeHI NN JeSITeIbHOCTH
TeHUHH
CHocoOeH pemath | HCNonb3yer oc- | OcHOBHBIE MOHATHS, ¢usnye- | Mcnonb3oBarhb OCHOBHBIE | Bnagers meTomamMm 3Kc-
TUIIOBBIE  3aJaud | HOBHBIC 3aKOHBI | CKUE SIBJICHHs, OCHOBHBIE 3aKO- | IpHEeMbl 00paOOTKM 3KCIEpH- | HEPUMEHTAIbHOIO HCCIIe-
npodeccuoHanb- MaTeMaTHYECKUX | Hbl M MOJENIM MEXaHUKH, JJIE€K- | MCHTAJIbHBIX TaHHBIX; peliaTh | JoBaHui B (usuke (TUa-
HOM JEATEIIBHOCTH | JAMCLUMILUIMH JUIS | TPUYECTBA M MAarHeTU3Ma, KO- | TUIIOBBIE 3aJauyd II0 OCHOB- | HIPOBAaHHUE, IOCTAHOBKA U
Ha OCHOBE 3HAHWU | peIIeHUs TUIO- | JIe0aHWH ¥ BOJH, KBAaHTOBOW | HBIM pa3nenaM (HU3UKH; 00b- | 00paboTKa SKCIepUMeH-
OCHOBHBIX 3aKOHOB | BBIX 33Ja4 Npo- | GU3MKU, CTATUCTUYECKOW (HU- | AICHUTh OCHOBHBIC HAOIIOAAe- | Ta); MCIIOJIB30BAaHUS OC-
MaTeMaTUYeCKUX M | (PECCHOHANBHOM | 3UKM W TEPMOAMHAMMKH; Tpa- | Mble IPUPOJHBIE U TEXHOTEH- | HOBHBIX obmedusnye-
€CTECTBEHHBIX JEeSITEILHOCTH HUIBl UX NPUMEHUMOCTH, NpPHU- | Hble sBIEHUA U 3 EKTh ¢ | CKUX 3aKOHOB M NPHUHIIU-
HayK C IIpUMEHeE- MEHEHUE 3aKOHOB B BAKHEUIINX | MO3ULUN (yHIaMEHTAIbHBIX | IOB B Ba)XKHEWIIUX IpaK-
HUEeM uHopMalu- MPAKTUYECKUX  MPHIOKEHUSX. | PU3HUECKUX B3aUMOJICH- | THYECKUX IMPUIIOKECHUAX;
OIK-1 / OHHO- OcHoBHblE (DU3MUECKHE BEJIU- | CTBUMN; UCTOJIKOBBIBATH CMBICIH | IPUMEHEHUS]  OCHOBHBIX
OIK-1.1 KOMMYHHUKaIMOH- YUHbI U (PU3HYECKHE KOHCTaH- | (U3MUYECKUX BEJIWYMH M IO- | METO/I0B buzuko-

HBIX TEXHOJIOTUN

Tbl, UX ONPEIEIICHNE, CMBbICII,
CMOCOOBl U €IMHUIIBI UX H3Me-
penus; ¢yHIaMeHTalbHbIE (QU-
3UYECKHE OIBITHI U UX pPOJIb B
pa3BUTHUU HAyKH; *© Ha3HAYCHHE
U TPUHLMIBL JEHCTBUS BaX-
HeHmux (uznueckux mnpudo-
pOB.

HSTHI, 3alyChIBaTh ypaBHE-
HUS U1 (DU3MYECKUX BEJH-
guH B cucreme CH. PabGotaTh
¢ mpubopamu u 000pyHOBa-
HUEM COBpPEMEHHON ¢u3nye-
CKOM J1abOpaTOpUM; HCIIONb-
30BaTh METOMABI (HPU3UIECKOTO
1 PU3UKO-XMMHYECKOTO.

MaTeMaTUYeCKOTro aHallu-
3a Ui pEIIEHus ecTe-
CTBEHHOHAy4YHbIX 3ajad.
[IpaBunpHOM 3KCIUTyara-
UM OCHOBHBIX HPUOOPOB
U 000pyIdOBaHUS COBpe-
MeHHOW (u3nueckoit Ja-
060paTopuM; HCIOIb30Ba-
HUS METOJOB (PU3MUECKO-
ro MOJEIUpPOBaHMUS Ha
IIPaKTHKE.
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5.2 Onucanue nokaszareje u KPUTEPUEB ONCHUBAHUSA KOMIIeTEeHIINii Ha PA3JIHYHBIX 3Talax ux (l)OpMI/IPOBaHI/Iﬂ, OIIMCAaHUE IIKAJ OLCHUB a-

pUTENbHO» B (hOpMe HK3aMeHa.

HHUA

5.2.1 Onucanue MKAaJIbI OlleHUBAHUS C(POPMHUPOBAHHOCTH KOMIIETEHIM A
KOMHCTCHL{I/II/I Ha pa3IMYHBIX 3TallaX UX q)OpMI/IpOBaHI/ISI OLCHHUBAIOTCA IIKAJIOH: COTIIUYHO», «XOPOII0», KYAOBJICTBOPUTCIIBHO», KHCYOOBJICTBO-

5.2.2 Onucanue noka3zartejeil H KpUTepUeB OLleHUBAHNS KOMIIETEHIUI HA PA3JIMYHBIX 3Tanax ux (popMHUpPoOBaAHUS

Pe3ynomam o0yuenusn
no oucyuniune

Kpumepuu U nokasaméeilu OUeHUBGAHUA DE3)/IbmAamoe oﬁyqeuuﬂ

«Hc{yo“ﬂemeopume/l bHO)

«ydoeﬂemsopumen bHO)»

wopouio)

«OMJAUYHO))

| 5Tan

3HAThL OCHOBHEIC IIOHSATHS,
buznvecKue ABICHUS, OC-
HOBHBIC 3aKOHBI U MOJICTTH
MEXaHUKH, dJICKTPUICCTBA U
Mar"HeTusmMa, KojieOanui u
BOJIH, KBAHTOBOH (DU3HUKH,
CTaTHUCTUYECKON (PU3UKU U
TEPMOJTMHAMUKH; TPAHUIIBI
WX PUMEHUMOCTH, TIpUMe-
HEHHE 3aKOHOB B BayKHEH-
IIMX TPAKTHYECKUX TTPUITO-
xenusx. (OIK-1/0ITK-1.1)

@®parMeHTApHbIE 3HAHMS
OCHOBHBIX TOHSATHH, (U3H-
YECKHUX SBJICHUH, OCHOBHBIX
3aKOHOB M MOJIeJIeH Mexa-
HUKH, DJJEKTpUYECTBA U
Mar"eTusMa, KojieOaHui Hu
BOJIH, KBaHTOBOH (DU3HKH,
CTaTUCTUYECKOW (PU3MKU U
TEPMOJIMHAMUKH; TPaHUIIbI
WX TPUMEHHUMOCTH, TIpUMeE-
HEHHE 3aKOHOB B Ba)KHEH-
MUX TPAKTUYECKUX TIPH-
noxenusx. / OrcyrcrBue
3HAHMI

HenoJsinble 3HaHMSI OCHOB-
HBIX TTOHATHH, (PU3HIECKUX
SIBICHUM, OCHOBHBIX 3aKO-
HOB ¥ MOJICJICH MEXaHUKH,
AJIEKTpUYECTBA U MarHe-
TH3Ma, KOJCOaHUH U BOJIH,
KBAaHTOBOW (DU3HMKH, CTATH-
CTHYECKON (PU3UKU U Tep-
MOJMHAMUKH; TPAHUIIBI UX
MPUMEHUMOCTH, TPUMEHEe-
HHE 3aKOHOB B BaKHEHUIIIMX
MPaKTUYECKUX  TPUIIOXKE-
HUSX..

CdopmupoBanHble, HO coaep-
JKalue oTAeJIbHbIe MPodebl
3HAHUSI OCHOBHBIX TOHSTHUH,
(U3UYECKUX SBJICHHUM, OCHOB-
HBIX 3aKOHOB U MOJeNiel Mexa-
HUKH, SJICKTPUUICCTBA U MArHe-
TU3Ma, KoJeOaHuW ¥ BOJH,
KBaHTOBON (U3MKH, CTATUCTH-
4eckoil (pM3UKH U TEpPMOJHMHA-
MHKHU, TpaHULbl WX IMPUMCHHU-
MOCTH, TPUMEHEHUE 3aKOHOB B
Ba)KHEUIIINX MPAKTUYCCKUX
MPUIOKEHUSX.

CdopmupoBanHbie U CH-
creMaTHYecKne 3HAHMA
OCHOBHBIX MOHATHH, (Qu3u-
YECKHUX SIBJICHHM, OCHOBHBIX
3aKOHOB M MOJENEeH Mexa-
HUKH, DJJIEKTpUYeCTBA U
MarHeTus3Mma, KoNeOaHWi H
BOJIH, KBaHTOBOW (DHU3HKH,
CTaTHUCTUYECKON (DU3UKU |
TEPMOJUHAMHUKH;, TPAHHIIBI
UX MPUMEHUMOCTH, MpPUME-
HEHUE 3aKOHOB B Ba)KHEH-
WX TPAKTUYECKUX TMPUIIO-
KEHUSX..

Il 5Tan
Ymers
HCIIOJIb30BaTh OCHOBHBIE
preMbl 00pabOTKH dKCIIe-
PUMEHTAIBHBIX JaHHBIX;
pelaTh TUMOBBIE 33J]a4H T10
OCHOBHBIM paszfienaM (hu3u-
KH; OOBSCHUTH OCHOBHBIE
HaOJIr01aeMble IPUPOIHBIE U

®dparmMeHTapHOe  YMEHHe
UCIIONIb30BaTh ~ OCHOBHBIC
pueMbl 00pabOTKU JKCIIe-
PUMEHTAIILHBIX  JIAHHBIX;
peliaTh TUMOBBIC 33/1a4H 110
OCHOBHBIM pazzeiaMm (Gu3u-
KH; OOBSCHHTh OCHOBHEIC
Ha0II0jaeMble  TTPUPOHBIC
Y TEXHOTCHHBIC SIBIICHUS U

B nesioM ycnemHoe, HO He
cHCTeMaTHYecKoe YMeHHe
UCTIOJB30BaTh  OCHOBHBIC
npueMbl 00pabOTKHU KCIe-
PUMEHTANBHBIX  JaHHBIX;
peliaTth THUIOBBIE 3aJlauyH
[0 OCHOBHBIM pa3JenaM
¢bus3uknd; OOBICHUTH OC-
HOBHbIE HaOII0TaeMbIe

B uesiom ycneumnoe, HO comep-
JKalee OTIeJIbHbIE MPOdesbI
YMeHHe WCIIO0JIh30BaTh OCHOB-
HblE TMpHEMbl OO0pabOTKH 3KC-
MEePUMEHTaTIbHBIX JTAHHBIX;
pemiath THUIOBBIE 3a7a4ydl 10
OCHOBHBIM pazjienaMm (U3HKHY;
OOBSCHUTH OCHOBHBIE HaOIIIO-
JaeMble TPUPOIHBICE M TEXHO-

YcnemHoe U cucreMaruye-
CKOe YMeHHe HCIIOJIb30BaTh
OCHOBHBIE TIpUEMBI 00pa-
OO0TKH 3KCIEPUMEHTATbHbBIX
JAHHBIX;, pellaTh THIIOBBIC
3aJla4ll TI0 OCHOBHBIM pa3-
nenaMm (pU3UKH; OOBSCHUTH
OCHOBHBIE  HaOIOIaEMBbIE
MIPUPOIHBIE U TEXHOTCHHBIE

13



Pe3ynomam odyuenusn
no oucyuniuHne

Kpumepuu u noxazamenu oyenueanus pe3yiomamaos 0o0y4enus

«Hey003ﬂemeopume/1buo»

«Y0061€MEOPUM ENTLHON

wxopouio»

«OMJIAUYUHO))

TEXHOT€HHBIE SIBJICHHUS U
a¢dekThl ¢ mo3unuit hyH-
JAaMEHTaJIbHBIX (PU3NUECKUX
B3aNMMOICUCTBHI; HCTOJIKO-
BBIBATh CMBICIT (PU3HYECKUX
BCJIWYMH U IIOHSATHUH; 3aIlH-
ChIBaTh ypaBHEHUS 1Isl Pu-
3UYCCKUX BEIIMYUH B CHUCTE-

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

addexTh ¢ mo3unui GyH-
JTaMEHTaIbHBIX ¢buznye-
CKHUX B3aHMOJICHCTBHII;
HCTOJIKOBBIBaTh CMBICT (hu-
3UYECKUX BEIMYUH U TIOHS-
THI; 3alUCBHIBATh YypaBHE-
HUS 11 U3MUECKUX BeH-
yua B cucteme CHU. / Or-
CyTCTBHE YMEHM I

MPUPOJHBIE W TEXHOI'CH-
HBIC SBJICHHUSA B 3(DPEKTHI C
no3uIMil  (pyHIaMeHTab-
HBIX (U3HYECKUX B3aUMO-
JICHCTBUI; HCTOJKOBBIBATH
CMBICT (DU3HYECKUX BEIH-
YMH W TOHSTHH;, 3alHChI-
BaTh yYpaBHEHUS TSI (DU3H-
YECKUX BEIIMYMH B CHCTEME
CIH.

TeHHBIC SBJICHHUS U 3(PQPEKTh C
MO3MIMKA  (PyHJIAMCHTAIBHBIX
(UBUYECKUX B3aUMO/ICHCTBHUIA,
HCTOJIKOBBIBaTh CMBICI (DHU3H-
YEeCKUX BEIWYMH M ITOHITHUI;
3alUChIBaTh  yPaBHCHHUS IS
(DM3UYECKUX BEIIMYMH B CHCTE-
me CI.

siBieHUS U A()PEKTh ¢ T10-
3unmii  (pyHTaMEHTATBHBIX
¢u3nueckux  B3aUMOJICH-
CTBUH; HUCTOJIKOBBLIBATh
CMBICT (DU3HYECKUX BEJH-
YUH W TIOHSTHW; 3aIHCHI-
BaTh ypaBHEHUs i (pusu-
YECKUX BEJUYHH B CHCTEME
CH.

Il >tan
Buiagers HaBbIKaAMM HKCTIC-
PUMEHTAJIBHOTO UCCIIEI0BA-
HUA B Ppu3nKe (MIaHUPOBa-
HUE, TOCTAaHOBKa 1 00paboT-
Ka 9KCIIEPUMEHTA); UCIIOJIb-
30BaHUS OCHOBHBIX 00IIe-
(bU3HYEeCKUX 3aKOHOB U
MPUHIIUIIOB B BKHEHIIINX
MPaKTUYECKHUX MPUITOKEHHU-
SIX; IPUMEHEHHS] OCHOBHBIX
METO/I0B (pr3HKO-
MaTEeMaTUYeCKOro aHaiu3a
JUTSL PEIIEHUS €CTECTBEHHO-
HayuHbIX 3a7a4. (OIK-
1/0IIK-1.1)

®parMeHTapHOE ITPUMEHe-
HHE HABBIKOB dKCIICPUMCH-
TaJbHOTO HCCIEIOBaHUS B
¢buznke (mmaHupoBaHue,
MOCTaHOBKa M 00paboTka
AKCIIEPUMEHTA); MCIIONb30-
BaHHMS OCHOBHBIX 00IIEe(U-
3MYECKHUX 3aKOHOB W TPHH-
IMIIOB B BaXHEHUIINX MpaK-

TUYECKUX  TPHIOKEHUSX;
MIPUMEHEHUS OCHOBHBIX
METO/JIOB busuKo-

MaTEMaTHYECKOr0 aHajau3a
JUIS pEelIeHUs eCTECTBEHHO-
HaydHbIX 3amad. / OreyT-
CTBHE HABBIKOB

B wesom ycnemmsoe, HO He
CHCTEMATHYECKOe MpHuMe-
HeHUe HABBIKOB AKCIIEPH-
MEHTAJIBHOTO  HCCJIeIOBa-
HUS B (u3uke (MIaHUpO-
BaHHE, IOCTAaHOBKAa U 00-
paboTKka JKCHEpUMEHTA);
HCIIOJTb30BaHUsI OCHOBHBIX
o0medu3nIecKknx 3aKOHOB
U TPHUHLHIOB B BaKHEH-
INX TPAKTUYECKUX TMPH-
JOXKEHUAX;  MPUMCHCHHS
OCHOBHBIX METOJIOB (hu3H-
KO-MaTeMaTH4YeCKOro aHa-
au3a Ui pelieHusl ecTe-
CTBEHHOHAYYHBIX 3aJ1a4.

B uesom ycnensoe, HO conpo-
BOJKIAIOIIEeCs]  OTAeJIbHBIMH
OIMOKAMH nMpuMeHEeHUue
HABBIKOB YKCIIEPUMEHTAIILHOTO
uccienoBanus B (uszmke (1uia-
HUPOBaHUE, MMOCTAHOBKA U 00-
paboTka »dKCIEpPUMEHTa); WUC-
MOJIb30BAHUS OCHOBHBIX O0IIIe-
(bu3MYECKUX 3aKOHOB W TPUH-
[IUTIOB B BXXHEHIUX TPAKTH-
YeCKUX TPUITIOKEHUSX;, TPHUME-
HEHUSI OCHOBHBIX METOJIOB (hH-
3UKO-MaTEMaTHUECKOTO aHaJIH-
3a JIJIS PeIIeHUs €CTECTBECHHO-
HAyYHBIX 3aJ1a4.

YcneumHoe U cucreMaruye-
CKOe NMpUMeHeHHe HABBIKOB
9KCHEPUMEHTAJIBHOIO  HUC-
cienoBanus B pusmke (mia-
HUPOBaHUE, IMOCTAaHOBKA H
00paboTKa 3KCIEpUMEHTA);
UCTIOJIb30BaHUSI  OCHOBHBIX
o0medu3nyecKkux 3aKOHOB
Y TIPUHIIMIIOB B BaXKHEHIIINX
MPAKTHYECKUX TPUIIOKEHU-
SX; MPUMEHEHHUS OCHOBHBIX
METO/IOB busuKo-
MaTeMaTHYeCKOro aHalu3a
JUTSL PEUICHUsT €CTeCTBEHHO-
Hay4YHBIX 33]1a4.
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5.3 TunoBbIe KOHTPOJILHBIE 32/1aHNUSI WIN HHBbIE MATEPHUAJIbI, HEO0X0IMMBbIe ISl
OLIEHKHU 3HAHUI, YMEHM i, HABHIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XapPAKTEPU3YO LM X
3Tanbl ((OPMUPOBAHNUS KOMIIETEHUMI B MPolecce 0CBOEHHUs 00Pa30BaTeIbHOH MPOrpaMMbl
Texyiuit KOHTPOJIb YCIIEBAEMOCTH 00eCIeunBaeT OLIEHUBAHKE X0/1a OCBOCHUS NUCLUIUINHBI,
1 BKJIFOHACT yCTHbII>'I OIIpocC, TCCTUPOBAHUC, TMCbMCHHBIC KOHTPOJIbHBIC pa6OTBI.

Bonpochl 1 gonmycka W 3alMThI Ja0opaTopHOil padoThi: ompeaeleHHe MOMEHTA
HHEPUHH TBEPAOI0 TeJIa JTMHAMHYECKMM METO10M
1) 3anummte GopMyiy U AalTe ONMpeae/ieHHE YrJIOBOTO MYyTH, YIJIOBOH CKOPOCTH U YIJIOBOT'O

YCKOpEHHUSI.

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

3) MHaiite onpeaeneHre abCOIIOTHO TBEPIOTO TEla.

4) Hanumute GpopMysly M [aiiTe ompejeneHuss MOMEHTA HHEPIMH, MOMEHTA CHJIbI, MOMEHTA
HUMITYyJIbCa.

5) B kakux eMHUIAX U3MEPAIOTCA MOMEHTHI HHEPIHUH, CUIIbI 1 UMITYJIbCA?

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

7) 3amummTe OCHOBHOM 3aKOH JMHAMHKM BPAIIATENbHOTO JBHKEHHS

8) Cdopmynupyiite 3aK0H COXpaHEHHS MOMEHTA HMITYJIbCA.

9) 3anummure hopmyiTy AT KHHETHYECKOH SHEPTHH BPAMIATENLHOTO JBMKEHHUS TBEPIOr0 Tela
U Tesa, KaTAWETrocs 10 TOPU30HTAIbHOU ITIOBEPXHOCTH

10) Hanmummte opMyIIb! CBA3M YTIOBBIX M THHEHHBIX BEIHUHH

11) BeiBenuTe TeopeTHUECKyI0 U ONBITHYIO padoume (GOpMyIbl s ONpeNeIeHHs MOMEHTA
HUHEPLUU.

Cnoco0eH pemaTth TUIOBBIE 3a/1a4u TPOGECCHOHAIBHOM eITeIbHOCTH Ha OCHOBE 3HAHMUH OC-
HOBHBIX 3aKOHOB MaT€MaTHYECKUX M €CTECTBEHHBIX HayK C IMPHUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHKAIMOHHbIX TexHojoruil (OIIK-1) / Mcnonb3yeT OCHOBHBIE 3aKOHBI MaTEMaTU4eCKUX
JWCIMILTIH TS PELICHHUs] THIOBBIX 3a/1a4 npodeccHoHanbHoi nestensHoct (OITK-1.1)

3HaTh OCHOBHBIC TOHSITHUS, (U3MUECKHE SBICHUS, OCHOBHBIC 3aKOHBI M MOJEIH MEXaHUKH,
AJIEKTPUYECTBA U MAarHeTU3Ma, KOJeOaHWil U BOJIH, KBAHTOBOW (DU3UKU, CTATUCTHYECKON (Pu3m-
KM ¥ TEPMOJMHAMUKH; TPAHUIIBI HX TIPHMEHHUMOCTH, IPUMEHEHUE 3aKOHOB B BAXKHEHIINX TpaK-
TUYCCKUX MPHUIIOKCHHUAX, OCHOBHBLIC (1)PI3I/I'-I€CKI/I€ BCINYHUHBI 1N (1)I/I3I/I‘-ICCKI/IC KOHCTaHTBhI, HUX
OIIpEZIeTICHUE, CMBICI, CIIOCOOBI M €IMHMIBI UX W3MEpeHHs; (hyHIaMEHTaIbHbIE (U3MUECKHE
OIIBITBI U UX POJIb B PA3BUTHUU HAYKH; - HA3HAUCHHUC W IMPHUHIIHUIIBLI I[CI\/’ICTBI/ISI Ba)KHEHIITNX (1)I/I3I/I-
YEeCKUX MPUOOPOB.

BOl'lpOCBI IJISA MOATOTOBKH K IK3aMEHY

1. TpaexTopus, nyTh, nepemenieHue. Bektopa cpenHeil 1 MrHOBEHHON CKOPOCTH, UX BEMYMHA U
HaIIPaBJICHUE.

2. Bekropa KacaTeiapbHOro, IEHTPOCTPEMUTEIBHOIO U MOJHOIO YCKOPEHMS, X BEJIMYMHA U HAIpaB-
JICHHE.

3. JIBKeHne MaTepHalIbHOW TOYKU IO OKPY>KHOCTH. YTJIOBask CKOPOCTb M YITIOBOE YCKOPEHHE.
CBs13b JINHEWHBIX U YIJIOBBIX XapaKTEPUCTUK JIBHKCHMUS.

4. Tlepsslii, BTOpO# 1 TpeTuii 3akoHbl HetoToHa. Mmynbe cuinel. iMiynbe Tena. 3akoH U3MEHEHUS
HUMITYJIbCA. 3aKOH COXPAHEHHUS MOJIHOTO UMITYJIbCa U30JIMPOBAHHOM CUCTEMBI.
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5. PaboTa KOHCepBAaTUBHOW U HEKOHCEPBATUBHOM cuibl. KuHeTnyeckas v moTeHIanbHas SHEprusl.
3aKOH COXpaHEHUS SHEPIUH.

6. OnpeneneHrne MOMEHTAa HHEPLMH Telna OTHOcUuTeNbHO ocu. Teopema Ll telinepa. Kunernueckas
SHEPrus BpALAIOLIETrocs Tela.

7. MOMEHT cujbl U MOMEHT UMITYJIbCa BPAILLAIOLIETOCs Tejla OTHOCUTENBbHO ocu. OCHOBHOE ypaB-
HEHUE NVHAMHUKHU BPAIATEJIIBHOTO JBUKCHMS. 3aKOH COXPAHEHHsS MOMEHTAa MMILYJIbCa MEXaHMU-
YECKON CUCTEMBI.

8. 3aKOH BCEMHMPHOTO TAroTeHusA. lloTeHuumanbHas >HEpPrus rpaBUTALlMOHHOIO B3aMMOICHCTBUSA
JBYX MaTepuaibHbIX ToueK. [lepBas U BTOpas KOCMHUYECKHE CKOPOCTH.

9. Cuna ynpyroctu. Hampsokenue. OTHOCUTENbHAS AedopManus IpH pacTshKeHuu-cxkatun O6006-
ImeHHbIN 3akoH ['yka s negopmanuu pactspkeHus-coxatus. [loTeHnmansHas sHeprus aedop-
Maliy PacTKCHUSI-CKATHSL.

10. YpaBuenue rapmMoHudeckux konedanuil. [IpyxuHHbI 1 pusndeckuii MasTHUKH. [IpuBeneHHAs
JuInHa pusnueckoro MasTHUKa. [lepros koneGaHmii.

11. ITonsTue uneanbHoro rasa. YpasHnenue MenzaeneeBa-Knaneiipona. 3akon lanerona. OcHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW Teopuu. KuHeTmdeckass 3HEprusi MOCTYNAaTeIbHOIO
JBUKEHMSI YaCTUIIbI U€aIbHOro ra3za. CpelHeKBapaTUyHasi CKOPOCTb.

12. Yucno creneneit cB0OOAbI MOJIEKYIbl. BHYTpeHHss sHeprus uaeanbHoro raza. Pabora razoBbix
u3ornpoueccos. I[leppoe Hauano TepMOIMHAMUKHY.

13. MonspHas TerioeMKocTb. YpaBHeHue Maiiepa. Anuabatuueckuit nporecc. YpaBuenue Ilyac-
COHa, IT0Ka3aTellb aqruadaThl.

14. bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana.

15. nuna cBoGOgHOTO Mpodera, 4acToTa COyAapeHHuid Moiekyn rasza. uddysus B ra3ax, 3aKoH
duka.

16. TeronpoBoaHOCTh. 3aK0H Dyphe.

17. Bsaskocts xuakocreil (razoB). JlamuHapHoe TeueHue >xuakoctu (rasa). @opmyna Crokca Juis
CKOPOCTH JIBUYKEHUS IIapHKa B BA3KOW KHUIKOCTH.

18. TepmoauHaMUYECKU U CTATUCTUYECKUIM CMBICI SHTPONUU. BrIpakeHHe SHTpONMM 4Yepe3 cTa-
TucTHYeckuil Bec. PaBencTBo Kitayznyca. Bropoe Hauano TepMoIMHAMUK.

19. Hukn Kapho, ero nzobpaxenue Ha PV-nuarpamme, popmyna gt KILI.

20. Ypasuenue, PV-nuarpamma u kpuTruueckas Temneparypa raza Ban-aep-Baanbca.

21. IloBepxHocTHOE HaTskeHHE. DopmMyita Jlamnaca 1 JOMIOJHUTEIBHOTO 1ABIEHUS 1O UCKPHUB-
JIEHHOM MoBepXHOCThI0. Kammisipasie sBienus, popmyna KiopeHa.

22. 3akoH Kynona. HampspkeHHOCTh M MOTEHLMAN 3JIeKTpocTaTndeckoro nois. Pabora cun snek-
TPOCTATUYECKOTO MOJIS.

23. DOnexrpoeMkocTh. Ilnockuit konaeHcarop. IlapamiensHoe M MOCIEAOBATENBHOE COEIMHEHUE
KOHJICHCATOPOB. DHEPrus 3apsLKEHHOT0 KOHIEHCATOopa.

24. Cwia 1 BEKTOp IUIOTHOCTH JJIEKTPUYECKOIO TOKA. 3aKOH OMa JJI1 3aMKHYTOM LENu W Ui
yuactka. Momuocts u KIIJ] ncrounnka Toxa.

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

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

27. MarauTHBIN MOTOK. 3aKOH JIEKTPOMarHUTHOM WHIYKIIMH, MpaBwuiio JIeHia.

28. IHAyKTUBHOCTb. DHEPIUs KaTymKH ¢ TOKOM. CaMOMHAYKLMS NIPU 3aMbIKAHUH U Pa3MbIKaHUU
BJIEKTPUYECKOMN LIETH.

29. B3zaumuas unaykius. Tpanchopmarop (MOHMKAIOMIUN U MOBBIIIAIONIHI).

30. CBoOoaHbIC KOJIEOAHUS B AIEKTPUIECKOM KOHTYpE (3aTyXaroIINe H HE3aTyXaloIIIne).

31. BeinyxeHHbIe KoeOaHus B 3JEKTPUUYECKOM KOHTYype. Pesonanc Hampspkenuil. [lonHoe conpo-
THUBJIEHUE JIEKTPUUECKOH 1IeTH IEPEMEHHOMY TOKY.

32. OtpaxeHue u npeaomieHue ceera. [lonmHoe BHyTpeHHEe OTpakeHue.

33. Ontuueckas cuiia. @opmysa TOHKOH JMH3bIL.

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

36. AGcomoTHO YepHOe Teno. 3akoH cmenieHus: Buna. 3akon Credana-bonbsimana.

37. Macca, ummynbe Gorona. Buemrauit poroaddext. Ypasuenue DitHmrerina aist hotodddekra.

38. 3akoH paguoakTUBHOTrO pacrnana. [IpaBuna cmemenus npu anbda- u 6eta-pacnane. HeiitpuHo.

39. Dueprus cBs3u U AedekT Macc sapa. THUIbI SIepHBIX peakuui (IK30TepMUYecKas U SHI0TEp-
MHYECKast).

40. DnemenTapubie yactuibl. Krnaccudpukanus nmo macce: Jierkue (JENTOHBI), CPETHUE (ME30HBI),

TspKenbie (Oapuonsl). KBapku.

TunoBoii dx3aMeHALMOHHBIN OUJIET

MuHuCTEpPCTBO CeNbCKOro Xo3sicTBa Poccuiickont denepaunu
Jlonckoii I'ocynapcTBeHHbIN ArpapHblii Y HUBEPCUTET

3K3AMEHAI_II/IOHHI)H71 BJIET Ne
Ilo mucouruinze

@DaKynbTeT

HaHpaBHeHI/Ie oA OTOBKH

Kypc

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

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

3agaua k Ousery

3. VpaBHEHHS JBMXEHHS MaTepHATbHOM TOUKH UMEIOT BUI: X = 2+ 3t, y =1+ 8t —2t*. Omnpe-
JIETUTh MTHOBEHHYIO CKOPOCTh ¥ YCKOpPEHHUE JUIsl MOMEHTa BpeMeHH t=3 c.

VYTBepxkaeHBI Ha 3aceanny Kadeapbl [Tporokom Ne oT 202 1.
OK3ameHaTop
3aBeayroniuii kadenpoit

3agauu A1 NOATOTOBKH K K3aMEHY H KOHTPOJIbHBIM padoTamM

CrniocobeH pemiate THIOBBIE 337a4M MPO(ECCHOHAIBHOM NEesTeIbHOCTH HAa OCHOBE 3HAHUI OCHOB-
HbIX 3aKOHOB MAaTeMaTUYeCKUX M €CTECTBEHHBIX HAyK C MPUMEHEHHEM WH(POPMAIMOHHO-
KOMMYHHUKaIMOHHBIX TexHoiorui (OIIK-1) / Micnonb3yeT OCHOBHBIE 3aKOHBI MaTEMAaTHYECKHUX JTUCIIH-
TUTHH JIJTS PEIICHHS THIIOBBIX 3a1a4 npodeccronansHoi aestenpHocTr (OIMTK-1.1)

YMeTh UCTIONb30BaTh OCHOBHBIE MpHUEMbl 00paOOTKH SKCIIEPUMEHTANIBHBIX JTAaHHBIX; PEIIaTh TUIIO-
BbIE€ 33J]a4d TI0 OCHOBHBIM pazjenaM (HU3UKH; OObSICHUTH OCHOBHBIE HaOJIOaeMble PUPOAHbIE U
TEXHOTEHHbIE ABJIEHUS U d(DPeKThl ¢ Mo3uuuil pyHAaMEHTaIbHBIX (PU3HMUECKUX B3aHMMOJCHCTBHIA;
MCTOJIKOBBIBATh CMBICT (PM3UUECKUX BEIMUYMH U TIOHATHI; 3aUChIBaTh YPAaBHEHUS JUIS (PU3HUECKUX
BennuuH B cucteme CH; paborats ¢ mpubopaMu u 000pyI0BaHUEM COBPEMEHHOU (pr3nueckoi Jia-
60paTopuH; UCHOIB30BATH METOABI (PU3NUECKOT0 U MATEMAaTHYECKOTO MOJIEINPOBAHUS.

1. Onpenenuth 00beM OaioHa, B KOTOPOM HAXOIUTCS KHCIOPOJ Macco M=4,3 Kr moj
nasiaenueM p=15,2 MIla npu Temnepatype t=27°C.

17



2. bamon BmMectumocthio V=50 11 HanosHeH KuciaopoaoM. Onpenenuts Maccy KUCIopoa,
HaxoJAIerocs B 6amione mpu temmneparype t=47°C u napnenun p=0,11 MI]a.

3. Onpenenutsh TeMIepaTypy BOAOPOJA, MMEIOMIEr0 IIOTHOCTh p=6 Kr/mM° HpH NaBjieHuM
p=12,1 MIla.

4. OnpenenuTh AaBJIEHUE Ta3a ¢ KOJUYECTBOM BELIECTBA V=2 MOJb, 3aHUMAIOIIETO 00bEM
V=6 1 temmneparype t=—38°C.

5. Jlns cBapku W3pacxoJoBaH KucCIOpoj Macco M=3,2 kr. Kakoil momkHa OBITH
MUHUMAaJIbHasi BMECTUMOCTb COCYJIa C KHCIIOPO/IOM, €CJIM CTEHKH COCY/la pacCUUTaHbl Ha JaBJICHUE
p=15,2 MITa? Temneparypa raza B cocyze t=17°C.

6. B Gamion Hakayaam BOAOPOJ, co3iaB mpu Temmeparype t=6°C naBnenne p=7,73 MIla.
OmnpenenuTsb IIOTHOCTH T'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 IIOTHOCT BO3ayXa npu Temneparype t=307°C u naBnennu p=98,1 xIla.

10. s cBapku ObUT IPUMEHEH Ta3, HAXOSAIINICS B OAJZIOHE BMECTUMOCTRI0 V=25 11 ipu
temneparype t1=27°C u naBnenmm p1=20,2 MIIa. OnpeenuTh Maccy M3pPacXoA0BaHHOTO Ta3a,
eclM JaBJeHHe Ta3a B OaioHe crtano p,=4,04 MIla, a Temmeparypa t,=23°C. OrtnocurensHas
MoJIeKyJsipHas Macca raza Mr=26.

11. OmnpenenuTh KOJIMYECTBO BEMIECTBA V Ta3a, 3aHUMArONIero oobem V=2 om® pu
temneparype 7=241 K u nasnenuun p=1 I'1la.

12. Kakoii ra3 npu nasieannu p=0,808 Mlla u temmneparype 7=240 K mmeeT 1IOTHOCTH
p=0,81 xr/m>?

13. Onpenenuth Maccy MoJekyisl ammuaka NHs.

14. OmnpenenuTh TIOTHOCTH YIIEKHMCIOTO Taza mpu Temmeparype t=117°C u naBnenun
p=202 xlla.

15. Ckonpko MOJEKYd Tra3a COACPXKHUTCS MpPH HOPMAIbHBIX YCIOBHSX B KOJIOE
BMecTuMOcCThIO V=0,5 n1?

16. CkonbKO MOJIEKYIN COIEPKUTCS B KUCIOpOAe Maccoit m=2 r?

17. Cuapsan maccoir m=20 kr uMmeet BUJ HUIUHApPA paguycoM R=5 cm. CHapsia JETUT co
ckopocThio 0=300 M/c U Bpamaercsi BOKPYT ocH ¢ yacToToit 7=200 ¢, BeIUHCIUTh KHHETHYECKYIO
SHEPTUIO CHapAJa.

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

MOMEHT CHJIBI CJIeTyeT TMPHIIOKUTh, YTOOBI YacTOTa BPAICHUsT YBEIMUYMIACH BIBOE 3a BpeMs t=20
c?

19. MaxoBHK ¢ MOMEHTOM MHepiuH J=60 Kr'M° HauMHAET BpAIAThCS MO JEHCTBHEM
MomeHTa cuibl M=120 H'm. Omnpenenuts yrioByl0 CKOPOCTb, KOTOPYIO MaxOBHUK OydeT MMETh

yepe3 Bpemsi t=5¢C.
20. BBIUMCINTE CPEIHIOI SHEPTHIO MOCTYNATEIBHOTO IBM)KEHUS BCEX MOJIEKYI a30Ta MpH
Temmeparype t=137°C.

Oo0pa3zen BapuaHTa pac4eTHOr0 3aaHUS.

PACYETHOE 3AJJAHHUE Nel

YCJIOBME:

YpaBHeHI/IC JABHKCHUA MaTepHaHLHOﬁ TOYKHW UMCIOT BU:
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X(t) = A+Bt y y(t)=C+Dt—Et’ rge A, B, C, D, E — 3a1atorcst 1uis Ka/I0r0 Bapuanta. Bpewms
t,=0,t,=5c,t=3c

3AJIAHHUE:
1. [Toctpouts TpaekTopuio B koopaunarax XOy.
2. Berunciuts (1o Gopmyiie) nepememenne AF B untepsane Bpemenn At =1, = y yxazats

ero Ha rpaduke TpaeKTOpUH.

U,

3. OnpeeauTh aHATMTHYECKH CPEIHIO CKOPOCTh B unTepBane Bpemenn At=1, —t y

0003HAYHTH €¢ HampaBJIeHUE Ha TpaduKe B MPOU3BOJILHOM MaciiTabe.
4, Onpenenutb MTHOBEHHYIO CKOPOCTH |U| B 33aJaHHBIII MOMEHT BpeMeHHU t u 0003HAUUTH ee
HarpaBJIcHUE Ha rpauKe B MPOU3BOIBHOM MacITaoe.

S, Paccuuraiite nosHoOE g, TaHreHUUAIbHOE 4 M HOPMAJIbHOE 4 YCKOpPEHHUs B 33JaHHBIM MO-
MEHT BpeMeHH t.

INPUMEP PEHIEHUA 3ATAYUA:

Hano:
A=2wm, B=3 m/c, C=1 M, D=8 m/c, E=2m/c? 1, =0,t, =5¢, t=3c
YpaBHEHHUs JIBMKEHUS IPUHUMAIOT Bu: X =2+3t, y =1+8t - 2t*

Pemienue:
Jl7is ToCTpOoeHUs TPACKTOPUH HEOOXOAUMO OIPENIEIUTh 3HAUCHUS X, ) U3 YPaBHEHUN JABUKCHUS B

unTepane Bpemenn ot 1 =0 g0 T, = 5C (pexomengyercst uepes 0,5 ¢) U MOMyUCHHBIE PE3YIbTATHI
CBECTHU B TaOJIHUILY:

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 1mo ocsiM X, y BEIOMpAETCs ¢ Y4ETOM MpeeNbHbIX 3HAYEHU COOTBETCTBYIOIIUX BEITUYHH
(cm. Tabmuiy):

VI3MeHeH e KOOPAMHATEL X. Xmin = 21 Xmx =17 (n1)

U3MeHerne KOOpAUHATHL V: Yrin = 9 Ymx =9 (M)

TIocmpoenue epaghuxa.

HanecTn Ha KOOpAMHATHYIO CETKY TOYKH MEPECCUCHUS 3HAUCHHUN X U ) IS KaXI0r0 MOMEHTa Bpe-
MEHH, yKa3aHHOTO B Tabnuie. CoeIMHUTh HAHECEHHBIE TOYKH IIJIaBHOW JIMHUEH (CM. PUCYHOK 1).
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Pucynox 1

1. Iepememenne AT =T, — T, onpenensercs o Teopeme Ingaropa:

Ar = J(Ax)* +(Ay)*  roe AX =X, =X, Ay =Y, -y,

X =2,Y =1 X, =17, Y, = -9 - 3yauenus KOOpAMHAT COOTBETCTBEHHO B MOMEHTHI Bpemenu & = 0
u L =5C (cm. TaGmuity). Takum o6pazom,

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

Bexkrtop nepemertenns Al - BeKTOpP, COEMHAIONINN HAYaIbHyI0 M KOHEYHYIO TOUKH rpaduka (cm.
pUCyHOK 1).

- AT

2. [To ompenenenuto cpenHss CKOpPOCTh U, AL C yuerom 3mauenmii Ar =18 (M) u

18
At=3(c): v, = T 3,6 (m/c).

HarpaByieHue cpeiHel CKOPOCTH COBIIAIAET C HANPABJICHUEM BEKTOpa mepementenus Ar (cM. pu-
CYHOK 1).

_ dar
3. ITo onpeneneHno MTHOBEHHAsI CKOPOCTh U = o
OHa HampaBJieHa 1o KacaTeIbHOi K TpaekTopui. B Moment Bpemenu ! =3 (c) BexTop U sBmsercs

KacaTeIbHON B TOUKe ¢ KoopanHaTamu (cM. Tabmuiy) X =11 (M), ¥ =7 (m) (cm. pucynox 1).
Moyns MTHOBEHHO# cKopocTH omnpeaensiercs no teopeme [Tudaropa:

2 2
U—,/UX +Uy , e

dx d(2+3t) dy d(1+8t—2t?)
vy =—=——>-=3 = =L = =7 g8 4 .

at at (m/c)=const, v, at pm IIPOEKIIMH CKOPOCTH Ha
OCH XU ).

Jlnst momenta Bpemenn (=3 (C) NpOeKIMHM CKOPOCTH NPHHHMAIOT 3HadeHms: Ux =3 (m/c),

vy =8-4-3=-4 (\/c) (3HaK «-» yKa3bBaeT, 4T0 Uy HAIpaBICHA B IPOTHBOMONOXKHYIO CTOPOHY
MOJIOKUTEIILHOMY HAIPaBJICHHUIO OCH )).

Moy b MPHOBEHHO# ckopocTn v = V3% + 4% =5 (m/c) (cM. pHCYHOK 2)

2 2
4, [TosnHOe ycKOpeHne d = 4/ay +ajy
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d v, d o
roe a, = T a, = ? - IPOEKIMU YCKOPEHUS HA OCU X U ).
Yunrsisas, 9t0 Vx = 3 Uy =841 (g3 4), MOJIy4aeMm:

_d(3)_0 a _ d(8-4t)

ot ’ dt
IonHoe yckopenne a = /0% + 4% =4 (m/c?).

a =—4 (m/c?)=const.

Pucynok 2

HJ'ISI OIIPCACIICHUA TaHT'CHIUAJIIbHOI'O a u HOPpMAJIbBHOT'O a, YCKOPCHI/Iﬁ HeO6XOI[I/IMO npeaACTaBUTb

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

KalIbHO BHH3, mockonbky 8x =0, a @, mmeer oTpuuarensyio Benmuuny (I.5). TaHreHIHATbHOE

8, u HOpMaIbHOEe &n YCKOPEHUsI SIBISIFOTCSI COCTABJISIIOIIMMHE MOJIHOTO YCKOpeHHs: ¢ W Hampasliie-
HbI COOTBETCTBEHHO BJIOJIb U MEPIICHIUKYIIPHO MTHOBEHHOU ckopocTu Y (pucyHok 2). OTMeueH-

HBIC YTJIbI @ PaBHBI KaK HAKpPECT JICKAIIUC. U3 HO)IO6I/I${ BBIJICJIICHHBIX TPCYI'OJIbHUKOB CJICAYCT,

4ToO:

Uy H Ux
a_=acosa=a—, a,=asina=a—,
L 19

TloACTaBUB 3HAUYEHHs YCKOPEHHS M CKOpoOCTeil jus MomeHTa Bpemen (=3 (c): @=4 (m/c?),

v, =3 (w/c), ‘Uy‘ =4 (m/c), U =95 (m/c), momyuum:

T

4 3
a =4-—=32 2y a =4-—=24 2y
5 (m/c?), c (m/c?)

[Mposepka: a = \/arz +a; = \/3,22 +2,4% =4 (w/c?).

BAPUAHTDBI HCXOJAHBIX TAHHbIX:

Bapuant/ |12 34|56
Jano

\‘
(e}
©

101112 13|14

A (m)

B (m/c)

C (m)

D (m/c)

RPIWRFkINW
RPIWINWIN
RPlWWwWhAsF
RlWw ol
RIBERINDNIN
Rl PRPWW
Rl RPRR~W
PRI INOTIN
RO WIN|-
RO W W~
RIOIN BN
ROl 01w
NINF|INW
NININWIN

E (m/c?)

\CYEN] 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) 112 |3 |3 |2 |1 |1 |2 |3 |3 |2 |1 |1 3
B (m/c) 5 |2 |3 |4 |5 |2 |3 |4 |52 |3 |4 |5 |1 |1
C(m) 3 |2 112 (3 (3 (2 |1 |1 |2 |3 |1 |2 |3
D (m/c) 718 /8 |8 (8|99 |9 |9 |10/10|10|10|4 |7
E (m/c?) 2 12 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |1 |2

OO0pa3ubl TeCTOBBIX 3aJaHU I
Tema: 'apMoHnyecKue Ko1eHOaHusl.

1. Kakast u3 cuctem, n300pa)KEHHBIX Ha PUCYHKE, HE SIBIISIETCS KOJeOaTeIbHON?

T _T 7 74
H I:l _______ M////// v 1

A B B

2. [Tepro cBOOOIHBIX KOJIEOAHUN HUTSIHOTO MasiTHUKA 3aBHCHUT OT. ..
A. maccel Tpy3a.  b. wacToTel konebanuid. B. ITUHBI €ro HUTH.

3. Ilepuoa cBOOOAHBIX KONEOAHUI HUTSHOTO MasATHUKA paBeH 5 ¢. Uemy paBHa 4acToTa ero Koie-
OaHuit?

A. 02T b.20 I'm. B.5To.

4. Kakoe nepemeIieHne CoBepIaeT rpy3, KOJIeOMIOMMICS Ha HUTH 3a OJIUH MEepruoa’?

A. Tlepemeriienue, paBHOE aMIUIMTY 1€ KOJIeOaHUI.

b. Ilepemenienne, paBHOE HYIIIO.

B. Ilepemenienne, paBHOE ABYM aMILIUTY/AaM KOJeOaHUH.

5. Kak u3MeHuTCs nepuos KonebaHui MaTeMaTHUYECKOro MasTHUKA MPU YBEIMUEHUM aMILIUTY/IbI
ero kojebanuit B 2 paza?
A. YBennuutcs B 2 pa3a. b. Ymenbmntcs B 2 pasza. B. He uzmenurcs.

6. Ha pucynke npuBezeHbl rpaduky 3aBUCUMOCTH KOOPJIUHATHI Tena OT BpemeHu. Kakoit u3 rpa-
(PMKOB COOTBETCTBYET HE3aTyXaIOIUM rapMOHUYECKUM KojieOaHusM Tera’?

X, CM x, CM4 x, cM

0 o——— 0

7. Kak OTHOCSATCS UIMHBI MaTeMaTUYeCKUX MasiTHUKOB, €CIH 32 OJJHO U TO XK€ BpeMs NEepBbIA U3
Hux coBepaeT 20 xonedanuii, a BTopoit 10 koneOanuit?
A.2:1. b.4:1. B. 1:4.
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8. ITo rpaduky 3aBUCUMOCTH KOOPJIMHATHI MasiTHUKA OT BPEMEHHU ONpEIeNuTe Nepruol Koneoanui
MasTHHKA.

0J{i23'45678 t.c

Cnoco6eH pemarh TUIOBBIE 3a/1a4ud IPOPECCHOHATBHON JEATEIbHOCTH Ha OCHOBE 3HAHUH OC-
HOBHBIX 3aKOHOB MaT€MaTHYECKUX M €CTECTBEHHBIX HAayK C IPUMEHEHHEM HH()OPMAIMOHHO-
KoMMYHUKaIMOHHBIX TexHonoruid (OITK-1) / Mcronb3yer OCHOBHBIE 3aKOHBI MaTe€MaTHYECKUX
JWCLMILTIH TS PELeHHUs] THIIOBBIX 3a/1a4 npogeccoHanbHoi nestenpHocTy (OITK-1.1)

Hagpik: Bragers MeToqamMu SKCIIEPUMEHTAIBHOTO UCCIIEA0BaHMs B (U3MKE (TUIAHUPOBAHME,
MMOCTaHOBKA U 00paboTKa IKCIEPUMEHTA); HCIIOIb30BAHMSI OCHOBHBIX OOMIE(U3HUECKUX 3aKO-
HOB ¥ NIPUHIUIIOB B BKHEHIINX MPAKTUYCCKUX MPHUIOKCHUSIX; TPUMEHEHHUSI OCHOBHBIX METO-
J0B (bI/I3I/IKO-MaTeMaTI/ILI€CKOFO aHaJin3a i1 pCIICHHA CCTCCTBCHHOHAYYHBIX 3aad; IIpaBUJIb-
HOM 3KCIUTyaTallud OCHOBHBIX MPHOOPOB U 000PYIOBaHUS COBPEMEHHON (PH3MUECKOM J1abopa-
TOpHUHU; HCIIOJB30BaHUA MCTOJ0B dJI/I?,I/ILIeCKOI‘O MOJCIMPOBaHUA Ha ITPAKTHUKC. BJIaI[eTI) Impa-
BUWJIBHOM JKCIUTyaTallMeld OCHOBHBIX NPUOOPOB M 00OpYIOBaHUS COBPEMEHHON (HHU3MYECKOMN
nabopaTopuH; UCIIOJIE30BAHUS METOIOB (PU3HUECKOTO MOJICITMPOBAHUS HA ITPAKTUKE.

1. Ompenenenue MOMEHTA HHEPIMU Tella TUHAMUYECKIM METOIOM.

2. Omnpenenenue ycKopeHusi CBOOOJIHOTO MaICHUS MIPU MOMOIIY MAaTEMAaTUYECKOTr0 MasgTHHKA.

3. Ompenenenne yaeapHON TEIIIOEMKOCTH TBEPAOTO Tela U U3MEHEHHUS SHTPOITUHU U30JIUPO-

BaHHOI CHCTEMBI.

Onpexnenenne COMPOTHBIICHUS U YASIBHOTO COMIPOTUBICHUS MOCTUKOM YHTCTOHA.

Omnpenenenne kodpduUIMEHTa MOJIE3HOTO AeWCTBUA TpaHchopmaropa U KOIPPUIHEHTA

TpaHc(hOpMaIHH.

6. IIpoBepka 3akona Oma JJsl LIeTH IEPEMEHHOT0 TOKa

Omnpenenenue JUIMHBI BOJIHBI M 3HEPTMU KBaHTA U3JTyuyeHUs ra3oBoro jasepa JII'-75.

8. Ompenenenne KOHLIEHTPAIIMU HEM3BECTHOTO PacTBOPa MpHU MOMOIIH (POTOIIEKTPOKOIOPHU-
MeTpa.

o~

~

Bonpocs! k 3amuTe 1200paTopHO padoThI

1) Jlaiire onpesieneHue BICHUS MEpPEeHOCA.

2) [laiiTe omnpezeneHHe TEIIONPOBOTHOCTH.

3) Banmmmrte 3akoH Pypbe U MOSICHUTE PU3MUSCKUN CMBICT KO3(D(DUIMEHTa TEIIONPOBOIHO-
CTH.

4) [aiire onpenenenue quddy3um.

5) Banumure 3akoH uka U MOACHUTE QU3HIECKHUI CMBICT KoddduitnenTta quddysum.

6) JlaiiTe onpeseseHUe BHYTPEHHETO TPEHHUS (BSI3KOCTH).

7) 3anuiurte 3akoH HpIOTOHA M MOSICHUTE (PU3UIECKHN CMBICT KO3 (DHUIIMEHTA BA3KOCTH.

8) [laiite ompenencHus KUHEMATHYECKOW W JMHAMUYECKOW BS3KOCTH, Kakas CYyHIECTBYET
MEXy HUMH CBSI3b?

9) [aiite onpeaesieHHe JAMHUHAPHOTO U TYPOYJICHTHOTO T€YEHHUS JKUIKOCTH.

10) [Jlaiite onpeneneHue urncia PeitHonbaca. HanumuTe 3HaueHus unciia PelfiHombaca npu pas-
HBIX TEUEHUSX JKUIKOCTH.

11) B uem coctout meron Ctokca onpenenenus koddhduiueHTa Ba3KocTu?

12) 3anumure padouyo Gopmyiy

13) B gem cocrout meron Ilyaseiins onpenenenns kodddurmenta Bsaskoctu? Meron Ilyaseiins
OCHOBaH Ha JJAMUHapHOM T€UEHHUH JKUJIKOCTH B TOHKOM KalHUISpE.

14) 3anummmre popmymy [lyaseiins.
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MPOBEIUTE JIABOPATOPHBIN SKCEPUMEHT

[lesib paGoThI: HAYYUTHCS ONPEACTATH KOI(PUIHEHT BA3KOCTH MeTozoM CToKca.
IIpuGopbl M MaTepUAJIbI: CTCKJISHHBIA IMIMHIP Ha IMOJCTAaBKE C HCCIEIYyeMOU >KHUIKO-
CTBIO, MUKPOMETP, CEKYHIOMED, Tesia ChepruuecKoi (OpMBI.

Onucanue padoueii YCTAHOBKH

Pabouas ycraHoBka mpeacTaBisieT co00i CTEKISHHBIN IMJIMHAP Ha MOJACTaBKE, 3al0IHEH-
HBIN BA3KOH JKUKOCTBIO C IMOJIBHKHBIMU METKaMH JUTMHBI a U D .

puc. 1
BoiBoa padoueii popMyJibl

Meton CTOoKCa OCHOBaH Ha M3MEPEHUU CKOPOCTH MEJICHHO JABWKYIIMXCS B JKUJIKOCTH HE-
OoJbIIUX Te chepruIecKoi (OPMBI.

Ha Ttero, magaromee B sKUAKOCTH, ICHCTBYIOT TPH CHJIBL:
1) cuiaa TAKeCTH:

F....=mMg

msHC

4
VuuteiBas, uto m = pV, V = 37 r®, mosyvaem:

4
I7ie p - IUIOTHOCTH Tela.
2) cuaa Apxumena:

Fa=onr'pg ()
3
r7e p' - IIOTHOCTH KUIKOCTH.
3) cuja conpoTUBJIEHNS, IMIUPHYECKH ycTaHOBJeHHas [:k. CTokcom:
Foop = 67770 (3),
TJIe U - CKOPOCTh JBIKEHHS KHUIKOCTH,
n - K03(pPULHEHT BSI3KOCTU

IIpy paBHOMEPHOM JBUKEHUH TEJA!

= _ Tpupa
_Cﬂi"%_t} Fmﬂ;m! + FA + Fz?onp = O
J'.F‘f' _Fmﬂmc+FA+Fconp:0:
conp = Fmﬂofc - FA
— [Toncrasiss B mociennee ypasueHue gopmyisl (1), (2) u (3), noayuum:
Fm
puc.2
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4 3 4 3
6rnro=—xrpg—-—xar’p'g
3 3
4 3 '
67r77r1)=§7rr (p—p')=
_2r’g(p-p")
77 - = - 7
9v
r
Tak xak B paboTe onpeaensieM TuaMeTp Imapuka, To yurem, uyto d = 5 CkopocTb BbIpa3uM
qepe3 pacCTOAHUC, HpOfII[GHHOC teaom | u BpEMA t JBHKEHHMSA Tejla OT METKA a JI0 METKH b:
I
v = —, TorjJa nocienHss Gopmyia NpUMeT BUI:
t
(p—p)digt
— (4

181

®opmyna (4) asnsercs paboueit hopMynoil mia onpeneneHus kKodpuiueHTa Ba3-
koctu MetogoM Crokca.

77:

IlopsiaoK BbINOJHEHNSI PA0OTHI

1) Omnpenenute quaMeTp mapuka d MHUKPOMETPOM TPH pa3a MO Pa3IMYHBIM HAPABICHUIM U
Cpe/lHee 3HAUYCHUE 3aMUIIUTE B TAOJHUILY.

2) OmnycTuTe MAPUK B HWIKHIP C UCCICIYEMOM KUIKOCThIO. B MOMEHT MPOXO0KIACHUS METKU
a BKJIFOYMTE CEKYHJIOMEp, a B MOMEHT MTPOXOKIEHUS METKU b oTkiroumnTe.

3) MU3mepbTe MacuITaOHOM JIMHEHKON pacCTOsSHIE MKy METKaMu a u b .

4) 3anecure B TaOauIly 3HaueHus | u t.

5) Paccuwuraiite 3HaueHrEe KOAPPHUIIUCHTA BI3KOCTH 110 popmyie (4).

6) BeimonHKUTE ONBIT TPH pasa.

Tadauna pe3yJabTaToB M M3MepeHuii

No omeiTa d I t n
1
2
3

OueHka norpentHocTH

1) [TorpemrHocTh U3MEpPEHUH:
Ornpenenum cpeHee 3HaYCHUE
7= M+, +17
3
Brruucinum cpennexkBagpaTtuuHyro OmuOKy CpeaHero apupMeTHIECKOro:

AS. — (771_77)2 +(n, _77)2 +(n,—1)
! n(n-1)

r7ie N - 4UCII0 U3MEepeHuid, N —1- yucno creneneit CBOOOIbI.
AOCOIOTHYIO OMIMOKY W3MEPEHHs] A7 ONpEeNeluM KakK IMPOM3BEICHUE CPETHEKBAIPATHUYECKOTO

2

OTKJIOHEHHS AS 7 Ha kodpdurment CTprofieHTa t, KOTOPBIA MPU HANEKHOCTH ¢ = 0,95, paBen 4,3:
Anp=t-AS_

OKOHYATEILHBIN PE3YJbTAT 3allUIIEM B TAKOM BUIC!
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n=nxAn

OTHOCUTENBHYIO TOTPEIIHOCTh BBIYUCIUM 10 hopmyIie:

£ =27 1000
7

Tembl pedepaToB (10KI2T0B)

O 00 1IN DN DN WK —

B LWL LW W LW WINNDNNDNDNDNDNDNDDN R s
SOOI UNPEH WL OOXINNDEE WD, ODOOINNI WD —O

. CBs13b (pMBHKH C APYTrHMU HAYKaMHU

. Bce o genoBeueckom Ouorosne

. XapaKTepUCTHKA OCHOBHBIX HCTOYHUKOB CBETA

. CymHocTts BHemHero ¢potodddexra

. OcobenHocTr nHTEp(EpEeHIINH CBETA

. Marautsl: cienuduka ux B3aUMOACHCTBUS C APYTUMHU TIPESIMETaAMH
. YCTpOHCTBO MUKPOCKOIIA

. HbI0TOH 1 ero OTKpBITHS B PU3KKE

. CKOpOCTb CBETa: METO/IbI OTIPEIICIICHUSI.

. Pesepnopd u ero onwIThI.

. Teopust ynpyrocTu.

. MeTroas! oy4eHus OJIyIIPOBOJHUKOBBIX IIIIACTHH.

. JlelicTBHE MOJIAPU3ALMOHHBIX TPUOOPOB.

. [loTeps TemIOBOM U JIEKTPUUYECKON SJHEPTUH BO BPEMSI aBTONIEPEBO3OK.
. PactipocTpanenue paguoakTUBHBIX BOJIH.

. bannmucTuyeckas MeKKOHTUHEHTAJIbHAS PAKETa.

. [IpuHIMI IEeHCTBUS PAAUOAKTUBHBIX JBUIATEIICH.

. [IposiBIeHME 3aKOHOB CUJIbI TPEHHUS B IOBCEIHEBHOM KU3HU YEJIOBEKA.
. MakcBem1 1 ero 3J1eKTpOMarHuTHAsI TEOPUSL.

. CymHOCTb ¥ 3Ha4€HHE TEPMOOOPAOOTKH.

. XapaKTeprUCTHKA TOPCUOHHBIX MOJIEN U TEXHOJIOTUM.

. CrtocoOb1 ymMsr4eHus BOJbI.

. DNEeKTPOMarHUTHbBIE BOJIHBI U AJIEKTPOMArHUTHOE U3ITyUEHHE.
. IIpuHLUI IEeNCTBUSA aKKYMYJIATOPOB

. [lTapoBast MOTHUS — YHUKAJIBHOE ITPUPOJHOE SIBICHUE.

. OKCIIEpUMEHTAJILHOE MCCIIEN0BAHUE DJIEKTPOMArHUTHON MHAYKLIUH.
. OyHKIIMOHUPOBAHUE HJICKTPOCTAHIINN.

. [IpeobpazoBanuii HEPTHIA.

. Mcrionbs30BaHMe 2IEKTPOIHEPTUN.

. SlnepHas sHepreTuka.

. JlelicTBHE ONTUYECKUX MPUOOPOB.

. OT BOASIHBIX KoOJIEC 10 TypOuUH.

. 3HaueHue 3xkcnepuMeHToB Hukomsl Tecisbl.

. ConHule Kak MCTOYHUK PHEPTHUU.

. YIbTpa3ByK U BO3MOKHOCTH €r0 IPUMEHEHUS.

. IlpeacraBienne KapTUHBI MUPA C TOYKU 3pEHUS (PUUKU.

. SIBrieHue paayru ¢ TOUKU 3peHUsl (PU3UKU.

. DHeprus BOAHBIX HCTOUHUKOB.

. Buibl HICTOYHHUKOB UCKYCCTBEHHOI'O OCBELICHUS.

. I3yuenne pu3MKU C MOMOIIbIO KOMITBIOTEPHBIX TEXHOJIOTUH.
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OneHoYHBIE CPeICTBA 3aKPBITOI0 U OTKPBHITOI0 THIA JJIs1 LieJieil TeKyIero KOHTPoJisi M po-

MEKYTOYHOM aTTeCTAMHU

OIIK- 1 Cnocooen pewiams munoewie 3a0auu npogheccuonHaIbHol 0esasmenbHOCmu Ha 0CHO8e 3HAHUIL
OCHOGHBIX 3AKOHOG MAMEMAMUYECKUX U eCHECMEEHHbIX HAYK C NPUMEHEHUEeM UHQOPMAUUOHHO-

KOMMYHUKAUUOHHbBIX mexHono2uil

OIIK-1.1 Ucnonv3yem ocHoBHble 3aKOHbI MAMEMAMUYECKUX OUCYUNIUH OISl PeuleHUs: MUnosvlx 3a0ay

npogheccuoHabHOU OessmelbHOCmU

3aoanusa 3akpeimoco muna:

1. Kuneruyeckasi JHeprusi Bajia, Bpamamwiuerocsi ¢ 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 uncio moJie-

KYJI N COAePKUT eAUHUIA 00beMa cocyna?
1) 7.5 10 m3
2) 12510 m3
3) 19.55 10® m

Ipasunvhoiti omsem: 1

3. SIBJ1eHHE TENJIONPOBOIHOCTH UMeEeT MeCTO NMPH HAJTUYNHU I'PAANEHTA:
1) Temnepatypsl

2) KOHIICHTPALIUH

3) CKOpPOCTH CIIOEB KUAKOCTH WJIH raza

4) SIEeKTPUYECKOTO 3apsia

Ipasunvroiii omeem : 1

4. OTHOCHTEJIBHO CTATHYECKHX AICKTPHUYECCKUX noJien ClipaBeAJINBO:

1)I_II/IpKy.]'I${I_II/I$I BCKTOpa HAIPAXKCHHOCTHU BAOJIb IPOU3BOJIBHOT O, 3aMKHYTOTI'O

KOHTYypa paBHA HYJIIO
2)CHUIIOBBIC TMHUHU 3JIEKTPOCTATHUECKOTO MOJIS 3aMKHYThI

3)amexTpocTaTHYecKoe IOJe JMEeWCTBYeT Ha 3apsDKCHHYI0 YacTHIy C CHJIOH, He

3aBUCSIIEH OT CKOPOCTH JABUKEHUS YaCTUIIBI
IIpasunvroiti omeem: 1 u 3.

5. OTHOCUTEJIbHO MATHUTHBIX CTATHYECKHX IOJIei ClipaBe€AJIUBbI YTBEPIKIACHUS

1) cTaTnueckre MarHUTHBIE MOJIS SBJISIOTCS MOTEHIIHATEHBIMU
2) MarHuTHOE TIOJIE JCHCTBYET TOJIBKO Ha ABUKYIIHUECS 3apsi bl
3) CUJIOBBIE TUHUU MAarHUTHOTO TOJI 3aMKHYThI

Ilpasunvnoiti omeem: 2 u 3

3aoanus OmKpbslmozo muna.

1. TBepaoe Tej0o Bpamaercsi BOKPYI HENOABMKHOH OCH COIVIACHO YPaBHEHHUIO

@=5+6t—2t°. BeauumHa YIJIOBOW CKOpPOCTH B MOMeHT Bpemenn t; =1C

Ha

Ipasunvnoii omeem: 2 pad/c

paB-
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2. Eciin Tes10 ABMKETCHA MO OKPYKHOCTH IO YacOBOM CTpeJiKe ¢ BO3pacTaiomei
10 BeJIMYUHE JIMHEHHOH CKOPOCTHbI0, TO BEKTOP YCKOpPEHHMsl Tejla B TOYKe A HMeeT
HaINpaBJIeHUe
Ilpasunvhwviii omeem: 2

3. Ecau p1s1 pactsizkeHns HelepopMHUPOBaHHOI NPYKUHBI HA X, = lcy TpebyeTcs cuia,
paBHasa F= 30 H, 1o nis c:xkaTus dTOM ke NPY:KUHBI HA x, = 20cv HAJ0 COBEPUIMTHL padory,

PaBHYI0
Ilpasunvnwviii omseem: 60 [Jorc

4. Eciu MOMEHT MHepHUM Teja YBeJMYUTh B 2 pa3a, a CKOPOCTb €ro BpalleHusi
YMEHbIINTH B 4 pa3a, TO MOMEHT UMILYJIbCA TeJa
Ilpasunvroviii omeem: ymenvuwumes 6 2 pasza

5.IIpu  HarpeBaHMHM  HA€AJBHOI0 Tra3a B  3aKpPbITOM  cocylde  CpeaHssi
KHHEeTHYeCKasl JHEePTHus MOCTYNATEIbLHOI0 IBHKEHHUS €ro MoJIeKyJl YBeJIHYnJach B 2 pasa.
IIpu 3TOM naBieHHe ra3a
Ilpasunvhoiti omeem: yseruuumes 6 2 pasa

6.I1pu yBeJINYeHUH TeMIlepaTypsbl H/1eaJIbHOT0 rasa B 3 pa3a
cpeaHss KBaPATHYHAS CKOPOCTH MOJIEKYJI

Ilpasunvhoiti omeem: ygeauuumcs 6 \/5 pas

7.B 1BYX 0OJMHAKOBBIX COCY/IaX NMPHU PABHBIX JaBJEHUSIX HAXOASATCHA BOAOPO/I U TeJTHid.
Bo ckoi1bKkO pa3 BHYTPeHHfi JHeprusi BOAOpoAa 0oJibllle BHYTPEHHell JHepPruu re-
auna?

Ilpasunvnoiti omeem: 6 — pasa
3

8. B HekoTOpOM npouecce ras copepumaer pabory, papuyo SM/[x, a ero BHyTpeHHss
JHeprusi yMenbimwiacs Ha 2 Mk, Kakoe K0/1M4ecTBO TEIUIOTHI MePeIaHo ra3y B ’TOM MpPoIlec-
ce?

Ipasunvroviii omeem: 3 M/]xc

9. SIBijeHMe TenJONPOBOJHOCTH HMeeT MeCTO TMPH HAJIMYHUH TPaJHEHTa

IIpasunvroviti omeem: memnepamypol

10. Toyeunsblii 3apsin +QHAXOAUTCS B LeHTpe cepuyeckoii noBepxHocTu. Ecim noda-
BUTDb 3apsill -BHYTPB C(epbl, TO NOTOK BEKTOPA HANPHAKEHHOCTH 3JIEKTPOCTATHYECKOI0 OIS
E yepes MOBEPXHOCTh cepbl
Ilpasunvhuiti omeem: ymenvuumcs

11. Ha pucyHke u300pa:keHO cedeHHUe BYX MNApPAJLIeJbHBIX JJIHHHBIX HPSIMOJIH-
HEHHBIX POBOJHUKA ¢ NPOTHBOIOJI0KHO HANPaBJIEHHBbIMH TOKamu |, =21, .

Nuayknus B MArHUTHOTO MOJSl PaBHA HYJI0 B HEKOTOPOH TO4YKe Yy4acT-
Ka

IIpasunvroiti omeem: a

12. s cerHeTo3/1eKTPHKA CIIPaBeVIMBbI YTBEP:KAeHUsI:
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1) B ompeneneHHOM TeMIEpaTypHOM MHTEpBaje UMEET MECTO CaMOIIPOU3BOJIbHAS MOJSPU-
3a1Ms B OTCYTCTBUE BHEIIHETO 3JIEKTPUYECKOTO MO

2) AUBIEKTpUUECcKasi IPOHUIIAEMOCTb 3aBUCUT OT HAIIPSKEHHOCTH OIS

3) B OTCYTCTBHU BHELIHETO 3JIEKTPUUYECKOIO IOJIS JAUIOJIbHBIE 3JIEKTPUUECKUE MOMEHTHI
JIOMEHOB PaBHbI HYJIIO

Ilpasunvhoiti omeem: 1 u 2

13. YpaBHeHHE IJIOCKO CHHYCOMIAJIBLHON BOJIHBI, PACIPOCTPAHSIOMIENHCS BI0Jb OCH
OX, mmeer BuA & = 0,015iN(10%t - 2X). Jyinna BoaHbI (B M) paBHA

Ilpasunvroviii omeem: 3,14

14. Ha myTH ecTecTBEHHOr0 CBaTa INOMeIIeHbI /iBe IJACTHHKH TypMmajuuHa. Ilocie
MPOXO0KAeHHUS IUIACTHHKH 1 CBeT MOJHOCTBIO MoJsipu3oBaH. Eciim J,m J, - HHTEHCHBHOCTH

CB€Ta, npoumieamiero IJIaCTUHKHU 1 2 COOTBECTCTBCHHO, I/IJ2 =—1, TOorAa YyroJgq MeExKQy

4

HanpasJjenusmu: 00u 0'0 paBeH
Ipasunvnwiii omeem: 60°

15. Ha pucyHke noka3aHa KpuBasi 3aBUCHMOCTH CHIEKTPAJIbHON NJIOTHOCTH HepreTu-
YecKOH CBETUMOCTH a0COJIIOTHO YEepPHOro TeJsa oT AIuHBI BOJHbI npu T=6000K. Eciu Temne-
paTypy Tejla yMeHbIIUTH B 4 pa3a, TO AJUHA BOJIHBI, COOTBETCTBYHOIIAS MAKCUMYMY HM3JIy4de-
HH#A 2a0COJIIOTHO YEPHOIO Tesla

Ilpasunvnuiti omeem: yseauuumces 6 4 pasa

5.4 MeToanueckne MaTepHuaJibl, oNpe/esiloIMe Npouexypbl OlleHUBAHUSA 3HAHMI,
YMEHHH, HABBIKOB M (MJIH) ONBITA AEATEJbHOCTH, XaPaKTEePHU3YIOMIMUX ITanbl GopMUpOBaHUA
KOMIIeTeHIU

Jlis KOMIJIEKCHOW OIIEHKM KauecTBa y4eOHOH paboThl 0OydarolMxcs BHEApPEHa OaylIbHO-
peNTHHrOBas cCTeMa OLIEHKH Y4eOHBIX JOCTHKEHUN 00ydaroiuxcsl.

bannpHO-pedTHHIOBasi cUCTeMa OLIEHKH y4YeOHBIX JOCTHXKEHMH OOy4aroIMXcCsl HampaBJeHa
Ha pelIeHHe CIeTYIOIINX 3a/1a4:

- TIOBBIIIEHUE MOTHBAIIMM OOYYAIOIIMXCS K OCBOGHHIO 0Opa3oBaTENbHBIX MPOTPaMM IyTeM
Oomee BbICOKOW nuddepeHImaniuy oreHKA X ya4eOHO# paboThI;

- IOBBIIIEHUE YPOBHS OpraHu3aiuyu 00pa3oBaTeIbHOIO MpoIiecca B YHUBEPCUTETE.

[Topsanox HaunciaeHus: OaNIOB JTOBOJATCSA A0 CBEACHMS KaKJIOro OOydYarollerocs B Hayale
CEMECTpa U3YUEHUs JUCLUILINHBI.
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MaxkcumanbHas cymma (100 6anio), HaOupaemasi CTYACHTOM I10 AUCIUIUIMHE BKIIOYAET JIBE
COCTABJISIFOLIHE:

- IIepBasi COCTABIIAIONIAs — OLICHKA PEryIsIPHOCTH, CBOEBPEMEHHOCTH M KaU€CTBA BHITIOJHEHUS
CTYIEHTOM y4eOHOM paGoThI MO U3YUYEHUIO IUCUUIUIMHBI B TEYCHHUE MEePHOJia U3YUYCHHUS TUCIUTLIH-
HBI (cemecTpa) (cymma — He 6onee 85 OamioB). bamiel, XxapakTepu3yroIue yCreBaeMOCTh CTYICHTa
0 IUCUUIUIMHE, HAOUPAIOTCS UM B TEUEHHE BCETO Mepro/ia 00yueHUs 3a U3yUeHHE OTACIbHBIX TEM
U BBIINIOJIHEHHUE OT/IEIbHBIX BUI0B PaloT.

- BTOpasi COCTaBJIAIONIAs — OLIEHKA 3HAHMM CTyAEHTA 110 pe3yJbTaTaM IPOMEKYTOUHOM arTe-
crauuu (He 6osiee 15 —Oansos.).

OO0muit 6am1 TeKyIero KOHTPOJIS CKIAIbIBACTCs U3 CIACAYIONIMX COCTABISIONIUX

- IOCEIIAEMOCTh — CTYJCHTY, TOCETUBIIEMY BCe 3aHATH, HauuciseTcs 20 6auios;

- BBINIOJIHEHUE 33JaHUM 1O JUCUUIUIMHE B TEYEHHE CEMECTpa B COOTBETCTBUU C Y4EOHBIM
rwianoM. CTyJeHTy, BBIIOJIHHUBIIEMY B CPOK M C BBICOKMM KadeCTBOM Bce TpeOyemble 3aJaHus,
HaYHUCIIeTCa MakcuManbHO 20 0ajioB;

- KOHTPOJIbHBIE MEPONPUATHS (TECTUPOBAHUE, KOHTPOJIbHBIE Pa0OThI) — MaKCUMaJIbHAast OL[CH-
Ka 25 GaioB.

- boHycHI - 20 6aoB.

o npoBeneHuss TPOMEKYTOUHOM aTTECTalluu IPENo/iaBaTesib MOKET B KauyeCTBE MOOILIpe-
HUS HAYUCIUTH oOydaroremycs 10 20 TomoJHUTENbHBIX (OOHYCHBIX) 0a/IOB 3a MPOSIBICHHUE aKa-
JIEMUYECKON aKTUBHOCTU B XOJI€ U3YUYECHMS IUCLUILIMHBI, BHIIOTHEHUE UHANBUIYAIbHBIX 3aJaHUI
C OLIEHKOH «OTJINYHO», aKTUBHOE Yy4acTHE B I'PYNIIOBOH IMPOEKTHOM paboTe, HENOCpPEACTBEHHOE
ydacTHe B OJlUMIIKMaAax U T.n. Hauncnenue G0HYCHBIX 0assioB MPOU3BOAUTCS HA MOCIEAHEM 3aHS-
Tun. Ha nepBbIX 3aHATUSAX MPENoiaBaTeib BbIJIAET CTYJEHTaM rpapMK KOHTPOJbHBIX MEPOIPUATHH
TEKYILEro KOHTPOJIS.

OneHka 3HaHUM, YMEHHM, HaBbIKa U (WUJIM) ONBITA EATEIbHOCTH, XapaKTEPU3YIOLIUX 3TaIlbl
(dhopMUpOBaHUS KOMIIETEHUUH M0 AUCUUIIIMHE MPOBOIUTCS B OpME TEKYIEro KOHTPOJS U MpPo-
MEKYTOYHOM aTTeCTALNH.

Tekymuii KOHTPOJIb MPOBOAUTCS B TEUEHHE CEMECTPA C LIEJIbIO ONPEIECICHUSI YPOBHS yCBOE-
HUSl 00y4aroIMMUCs 3HaHWH, (HOPMUPOBAHHMS YMEHHH, HAaBBIKOB W (WJIM) ONBITA JEATEIBHOCTH,
CBOEBPEMEHHOTO BBISBICHUS IpenoaBaTeeM HEeJ0CTaTKOB B OJArOTOBKE 00yUarOMIUXCs U IPUHSI-
THS HEOOXOJUMBIX Mep MO €€ KOPPEKTUPOBKE, a TaK e JIJIsl COBEPIICHCTBOBAHUSI METOJUKU 00Y-
YeHUs1, OpraHu3aluy yaeOHoH paboThl M OKa3aHUs 00y4YarOIIUMCS MHIUBUyadIbHON TTOMOIIIH.

K Tekymiemy KOHTpPOJIIO OTHOCATCS TPOBEPKA 3HAHUMN, YMEHUH, HABBIKOB 00yUYaOIIUXCSl:

- Ha 3aHATHAX (OMpOC, pellieHe 3a/1ay, Je0Basi Urpa, KPYIJblid CTOJ, TECTUPOBaHUE (IIMCbMEHHOE
WM KOMITBIOTEPHOE), OTBETHI (IMCbMEHHbBIE WIIM YCTHBIE) Ha TEOPETUYECKUE BOIPOCHI, pELLIEHUE NpakK-
THYECKHX 33/1a4 U BBIIOJIHEHHE 33/1aHMI Ha TPAKTUYECKOM 3aHITHH, BBIIOIHEHHE KOHTPOJIBHBIX PaloT;

- 110 pe3y/bTaTaM BbINOJIHEHUS] MHIUBUIYalbHBIX 3aJaHH;

- 110 pe3y/bTaTaM MPOBEPKU KayecTBAa KOHCIEKTOB JIEKIMHA, pabouux TeTpaael U UHBIX MaTe-
pHaJoB;

- 110 pe3yJbTaTaM oT4eTa 00yUaroIIMUXCsl B X0/1€ MHIMBUAYaIbHOW KOHCYJIBTAIIUH MPEroiaBa-
TeJsl, MPOBOJUMOMN B Yachl CAMOCTOSITENILHOM pabOThl, IO UMEIOIIUMCS 33JJOJDKEHHOCTSIM.

Ha nepBbIX 3aHATUSAX NMpeNnoAaBaTeNb BbIAAET CTyJEHTaM IpadUK KOHTPOJIBHBIX MEpONpus-
THH TEKYIIEro KOHTPOJIA.

I'PA®UK KOHTPOJIBHBIX MEPONPHUATHI TEKYILET0 KOHTPOJIA
10 AUCHHUILIHHE
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dopma KOH-
TPOJIBHOTO MepPO-
Jran Mecsin npo-
npusATHA (TECT, 1 np
Ne u HaumeHoBaHue TeMbl | Popmupye- | Uugukarop | ¢dopmu- KOHTDOILHAs Da- | BEACHHS KOH-
KOHTPOJILHOTO MEPONPH- | Masi KOMIIe- | TOCTHKEHHUSI | pOBaHUS 60:; CTHbIg TPOJILHOIO Me-
ATNA TEHIIUA KOMIICTCHIIMH | KOMIIEC- onpoc ’K)(])JI.HOKBH- ponpusaATUs
TeHI[UH ’ Ounas dopma
H yM, JieJIOBast Urpa u (bop
T.1L.)
1. «®usnueckue ocHobl| OIIK-1 OIIK-1.1 I>ran CeHTs0pb
MEXaHUKH lIaram |YcTHBII onpoc
2. «Monexynspuas ¢u-| OIIK-1 OIIK-1.1 I>Tan OxTa0pb
Kontponbnas  pa-
3UKa U TEPMOJIMHAMUKA» ll>ran 5ot
Il1yTan
3. «OnexrpuuectBo u| OIIK-1 OIlK-1.1 I3Tan Hos6pp
KontposbHass pa-
MarHeTu3m» lIoran 6012
Il>ran
4. Onruka u atomHas ¢pu-| OIIK-1 OIlIK-1.1 IaTamn Jexabpb
3UKa» lIaranm  |YcTHBII onpoc
IllyTan

Yemmuouit onpoc — naubosee pacrpoCTpaHEHHBI METOJl KOHTPOJIS 3HAHUHM CTYIEHTOB,
IIPEyCMAaTPUBAIOIIMI YPOBEHb OBJAJCHUS KOMIIETEHUUSAMH, B T. Y. IIOJIHOTY 3HAHUM TeOpeTHYe-
CKOI'0 KOHTPOJIMPYEMOT'O0 MaTepHaIa.

IIpn ycTHOM ompoce ycTaHaBIMBAETCS HEMOCPEACTBEHHBIM KOHTAKT MEXKIY IpernojaBaTe-
JIEM U CTYJEHTOM, B IIPOLIECCE KOTOPOro IPErnoAaBaTeib IO0Jy4aeT IUPOKUE BO3MOXKHOCTH JUIS
M3yUYeHUs] UHJUBHIyaIbHBIX 0COOEHHOCTEH YCBOGHUS CTyJeHTaMu y4eOHOro MaTepHaia.

VYCTHBIN onpoc N0 AUCHUUILIMHE IPOBOAUTCA HA OCHOBAHUU CAMOCTOATEIbLHOW pabOThI CTY-
JIEHTA 10 Ka)XXKI0My pas3zeily. Bonpocs! mpencraBieHsl B IIaHax JIEKIUH 110 TUCLHUIUIMHE.

Pasznuyator GpoHTANBHBIN, HHAWBUAYAIBHBI U KOMOMHUPOBAHHBINA ONPOC. PpormanbHulil
OIIpoC MPOBOAUTCA B hopMe Oecenbl npernoaaBarens ¢ rpynmnoil. OH OpraHMYecKu coyeTaeTcs ¢ mo-
BTOPEHUEM IIPOWJICHHOTO, SIBJISASACH CPEACTBOM JUIS 3aKpEIUICHUs 3HAHWM M ymMeHui. Ero nocTtonH-
CTBO B TOM, 4YTO B aKTHBHYIO YMCTBEHHYIO paOOTy MO>KHO BOBJIEYb BCEX CTYJIEHTOB Ipymnmbl. J[is
3TOTrO BOIPOCHI JOJKHBI AOMYCKaTh KPAaTKyto (hopMy OTBETa, ObITh JIAKOHUYHBIMH, JJOTHUYECKH YBSI-
3aHHBIMU JAPYT C JAPYroM, JaHbl B TaKOH MOCII€A0BAaTENbHOCTH, YTOOBI OTBETHI CTYAECHTOB B COBO-
KYITHOCTH MOTJIM PacKpbITh CoJiepKaHue paszzena, TeMbl. C momMouipio (ppoHTaNIbHOro onpoca Imnpe-
II0AaBaTENb UMEET BO3MOXKHOCTh IPOBEPUTH BBITOJIHEHHE CTYACHTAMM JOMAIIHETO 3a/1aHUs, BbI-
SICHUTh TOTOBHOCTb T'PYIIIBI K U3YYEHHIO HOBOI'O MaTepuaia, OnpeaeuTb copMUpOBaHHOCTb OC-
HOBHBIX MOHATHH, YCBOEHUE HOBOIO y4eOHOI0 MaTepuana, KOTOPbIH TOJIBKO 4TO OBl pa3oOpaH Ha
3aHATUH. LlenecooOpa3Ho UCIOIB30BATh (PPOHTANBHBIN OMPOC TaKXkKe Mepell MPOBEJCHUEM MPaKTH-
YecKuX paboT, TaK KaK OH MO3BOJISIET IPOBEPUTH MOATOTOBIEHHOCT CTYAEHTOB K UX BBIITOJIHEHUIO.

Bomnpockl 10MKHBI MMETh MPEUMYLIECTBEHHO IOMCKOBBIM XapakTep, 4TOObI MOOYXIaTh
CTYJIEHTOB K CAMOCTOSITEJIbHON MBICIUTEIBHOM 1EATEIIBHOCTH.

Hnousuodyanvuwiti onpoc TpernonaraeT oObsICHEHUE, CBSI3HbIE OTBETHI CTYJICHTOB Ha BO-
MpOC, OTHOCSIIMICA K M3ydaeMOMYy y4eOHOMY MarepHuaily, MO3TOMY OH CIY>KUT BaXXHbIM Cpe]-
CTBOM Pa3BUTHUS peYH, MAMATH, MBIIUICHUS CTYAEHTOB. YTOOBI clenaTh Takylo MpOBEpKy Ooiee
ri1y0OKOHM, HE0OX0AUMO CTaBUTH IEpe]l CTYJEHTAMH BOIIPOCHI, TPeOYyIOIINEe pa3BEPHYTOr0 OTBETA.

Bonpocs! 111 MHAMBUIYATbHOTO OMPOCA JOJKHBI ObITh YETKUMHU, SICHBIMU, KOHKPETHBIMH,
€MKHUMH, UMETh TPUKJIATHON XapaKTep, OXBAaThIBATh OCHOBHOM, paHee MPOMICHHBIN MaTepHrall mpo-
rpamMMmel. X conepkaHue MOMKHO CTUMYJIMPOBATh CTYIEHTOB JIOTMUECKH MBICIUTH, CPAaBHUBATD,
aHAJIM3UPOBATh CYUTHOCTD SBJIEHUH, JOKA3bIBATh, TOAOUPATh YOS IUTENbHBIE IPUMEPHI, YCTAHABIIH-
BaTh NPUYMHHO-CIIEJCTBEHHBIE CBA3M, J€JaTh OOOCHOBAHHBIE BBIBOJIBI M 3THM CHOCOOCTBOBATH
O00BEKTUBHOMY BBISBIIEHHUIO 3HAaHUN CTYJEHTOB. Bompockl 0OBIMHO 3aJal0T BCEW TpyIiiie U mocie
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HeOOoJIbIION May3bl, HEOOXOIUMOHN IS TOTO, YTOOBI BCE CTYIEHTHI MOHSIN €r0 U MPUTOTOBUIINCH K
OTBETY, BBI3bIBAIOT JUIsl OTBETA KOHKPETHOI'O CTY/IEHTA.

Jns Toro 4toObl BBI3BATh MpPU MPOBEPKE IO3HABATEIFHYIO aKTHBHOCTH CTYJCHTOB BCEH
IpYIIIBL, 1Ie1eCO00pa3HO COYeTaTh UHAMBUAYAIbHBIN U (PPOHTAIBHBIN OIIPOC.

JUTMTenbHOCTh YCTHOTO OIPOCa 3aBUCHT OT YyU4e€OHOTO MpeaMeTa, Buia 3aHATHIA, HHAUBHY-
QJIbHBIX OCOOCHHOCTEN CTY/IEHTOB.

B nporiecce ycTHOTO ompoca mpenojaBareino Heo0X0AUMO MOOYKIaTh CTYAEHTOB UCIONb-
30BaTh [IPU OTBETE CXEMBI, IPa(UKH, AUArPaAMMBbI.

3aKiIrounTeIbHAs YacTh YCTHOTO ONpoca — MOAPOOHBIN aHaIu3 OTBETOB CTYAEHTOB. [Ipeno-
JlaBaTesb OTMEYAeT MOJOKHUTEIbHbIE CTOPOHBI, YKa3bIBAE€T HA HEJOCTATKH OTBETOB, JEJIAET BBIBOJL O
TOM, KaK U3y4eH y4ueOHbIil MaTepuai. IIpu oLeHke 0TBETa YUUTHIBAET €r0 IMPaBUIBHOCTD U MOJHO-
Ty, CO3HATEJIbHOCTh, JJOTMYHOCTh U3JIOKEHUs MaTepuaia, KyJbTypy pedd, yMEHHUE YBA3bIBaTb TEO-
peThYecKre MOJ0XKEeHUS C MMPAKTUKON, B TOM 4YuCIie U ¢ Oynymieil mpodeccHoHalbHON eATeNbHO-
CTBIO.

Kputepun u mkaJibl 0lleHUBaHNUS YCTHOTO OIIpoca

Kputepuu onieHKH npu TeKyIeM KOHTPoJIe Ornenka
CryaeHT OTCYTCTBOBAJ Ha 3aHATUM WM HE TpUHUMaI ydactus. He- «HEYIOBJICTBOPUTEIHHO
BEpHbIE U OIIMOOYHBIE OTBETHI [0 BOIIPOCaM, pa3OupaeMbIM Ha CEMHU-
Hape
CTyneHT npuHUMAaEeT y4acTHe B 00CYKJI€HUN HEKOTOPBIX MpoOeMm, «YAOBIETBOPUTEIHHO»

naéT pacIUIbIBYATHIC OTBETHI Ha BOMPOCHL. OMUCHIBAs TEMY, IyTaeTCs U
TepsAET CyTh BOMpoca. BepHOCTh Cy:KICHU, TIOIHOTA U PABHILHOCTD
orBeToB — 40-59 %

CTyAeHT NpHHUMAET y4acTHe B OOCYKICHUH HEKOTOPBIX IMPOOIIeM, «XOPOIIO»
JaéT OTBETHI HA HEKOTOPBIC BOMPOCHI, TO €CTh HE MPOSIBIISET JOCTATOY-
HO BBICOKOW aKTHBHOCTH. BEpHOCTH CyXIeHHUil CTyJEHTa, MOJHOTA U
paBWIBHOCTH 0TBETOB 60-79%

CryzneHT 1eMOHCTpUPYET 3HaHUE MaTepuaia 10 pas3ziely, OCHOBaH- COTJINYHOY
Hbl€ Ha 3HAKOMCTBE C 00S3aTeIbHOW JUTEpPaTypod M COBPEMEHHBI-
MU MyOJIMKalMAMU; JaeT JIOTMYHbIE, ApT'yMEHTHPOBAHHBIE OTBETHI
Ha IIOCTABJICHHBIE ONPOCHI. BhICOKAsi aKTUBHOCTH CTY/AECHTA IIPU OTBE-
Tax Ha BOIIPOCHI MIPENOaBaTeslsl, akTHBHOE y4acTHUE B IIPOBOJIUMBIX
auckyccusax. IIpaBuiabHOCTh OTBETOB M MTOJIHOTA UX PACKPBITUS TOJIK-
HBbI cocTaBJsATh Ooee 80%

TecTupoBanne. OCHOBHOE JOCTOMHCTBO MeCMO60ll (hoOpMbl KOHMPOJIA — IPOCTOTA U CKO-
pPOCTh, C KOTOPOM OCYIIECTBIISIETCS IepBasi OLIEHKA YPOBHS OOYyYEHHOCTH IO KOHKPETHOH Teme,
MO3BOJIAIONIAsA, K TOMY €, PEIbHO OLIEHUTh TOTOBHOCTh K HTOTOBOMY KOHTPOJIIO B HHBIX (hopMax
U, B cllydae He0OXOJUMOCTH, OTKOPPEKTUPOBATh T€ WM WHBIE 3JIEMEHTHI TeMbl. TecT popMupyer
IIOJIHOTY 3HAaHUI TEOPETUUECKOTO KOHTPOJIUPYEMOT0 MaTepuaia.

KpnTepml H IIKAJbl OHCHUBAHHUA TECTOB

Kpurepun onieHkH npu TeKymem KOHTPOIe

MPOLIEHT MpaBWIbHBIX OTBeTOB MeHee 40 (1o 5 0anbHOU CUCTEME KOHTPOJISI — OLIEHKa «HEYIO-
BJICTBOPUTEIILHOY);

MPOLEHT MpaBWIbHBIX OTBETOB 40 — 59 (1m0 5 GaynbHOM cHcTeMe KOHTPOJISI — OLIEHKa «yJIOBJIe-
TBOPUTEIHHOY)

MIPOLIEHT NpaBMWIbHBIX OTBETOB 60 — 79 (1o 5 GanbHOMN cucTEME KOHTPOJIS — OLIEHKA «XOPOIIO»)

MPOLEHT NpaBwIbHBIX OTBETOB 80-100 (1o 5 6anpHOI cHCTEME KOHTPOJIS — OIICHKA OTIHYHO)))

Kpurepun n mkaJsl oneHuBanus pedeparos (10KJIa10B)
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Onenka [Tpodeccuonanbubie

KOMIICTCHIIU N

OTYETHOCTE

PaGoTa BbINIOJIHEHA HA BEICOKOM IPO(ECCHOHATBHOM
ypoBHe. [I0JTHOCTBIO COOTBETCTBYET ITOCTABICHHBIM B 3a-
JaHWH LIeJsIM 1 3a1adaM. [IpeacTaBieHHbli MaTepran B
5 OCHOBHOM BEpEH, JJOIYCKAIOTCS MEJIKHE HETOUHOCTH.
CryneHT cBOOOHO OTBEYAET Ha BONPOCHI, CBS3aHHBIE C
JIOKJIa10M. BeIpaxkeHa criocoOHOCTh K Mpo(hecCHoHalb-
HOI1 a/lanTaluy, HHTEPIPETALUK 3HAHUH U3 MEXKINCIIH-
TUTMHAPHBIX 00J1acTel

[TucbmMeHHO 0(hOPMIICHHBIN
noknan (pedepar) npen-
cTaBlieH B cpok. [loxHo-
CTBHIO0 O)OPMIICH B COOT-
BETCTBUU C TPEOOBAHUSIMHU.

Pabora BbInoIHEeHa HA JOCTATOYHO BBICOKOM Ipodeccu-
OHAJILHOM YPOBHE, TOMYIIEHbI HECKOJIBKO CYIIIECTBEH-
4 HBIX OIIMOOK, HE BIMSIOMUX Ha pe3ynbTaT. CTyJeHT OT-
BEYaeT Ha BONPOCHI, CBSI3aHHBIE C JOKJIAJIOM, HO HEJ0-
CTaTOYHO MOJTHO.

[MucemenHo odopMIICHHBIH
nokiana (pedepar) npea-
CTaBIICH B CPOK, HO C HEKO-
TOPBIMU HEIOPAOOTKAMH.

YpoBeHb HEOCTATOYHO BBICOK. [lOMyIIIEHbI CyIIECTBEH-

Hble OUIMOKH, HE CYIIECTBEHHO BIMAIOLINE HA KOHEYHOE
3 BocrpusaThe Marepuana. CTyJeHT MOKET OTBETUTb JIUIIb
Ha HEKOTOPbIE U3 3aJJaHHbIX BOIIPOCOB, CBSI3aHHBIX C J10-

KJIaJIOM.

[MucemenHo odopMIIEHHBIH
noknan (pedepar) npea-
CTaBJICH CO 3HAYUTEIIBHBIM
ono3aanueM (Oosee Hene-
nn). IMeroTest oT/IeNTbHbIC
HEI0YEThl B 0DOPMIICHUH.

PaboTa BrIIOIHEHA HA HU3KOM YPOBHE. I[OHYH_ICHBI Ipy-

[MucemenHO 0hopMIIEHHBII
noknan (pedepar) npea-
CTaBJICH CO 3HAYUTEIHHBIM

2 1 HU- | Oble ommOKu. OTBETHI HA CBS3aHHBIC C JJOKJIAJ0M BO-
ono3aaHueM (Oonee Heme-
e MPOCHI 0OHAPYKUBAIOT HEMOHUMAHUE TIPeIMETa U OT-
am). Umerotcs cyiecTBeH-
CYTCTBHE OpUEHTAIIMM B MaTepHalle JOKIaaa.
HBIE HEJ0YETHI B 0hopMm-
JICHUH.
Kpurtepun u mkaJjnbl olleHUBAHNUS NPe3eHTAIlUH
MuHuMaNbHbII N3noxeHHbIH, 3aKOHYEHHBIH, .
Heckpurn- . . OO0pa31oBbIil OTBET
OTBET PACKPBITHINM OTBET | TIOJIHBINA OTBET
TOPBI 3)
2 3 4
[IpoGnema pac-
P p [TpobGnema packpsiTa
[Tpobema pac- kpbiTa. [IpoBenen
MOJHOCTHIO. ITpoBe-
KpbITa HE TIOJTHO- | aHAJIM3 IPOOJIEMBI
[IpoGnema He JIeH aHajIu3 npoodJe-
CTBIO. 0e3 MpUBICYCHHUS
PackpbiTue | packpsita. . | MBI C IpHUBJIEYEHUEM
BriBoABI HE Clie- | AOMOJHUTEIBHOMN o
npobnemMbl | OTCYTCTBYIOT JOTIOJTHUTEIBbHOMN JTU-
TIaHBI U/WJIH BBIBO- | TUTepaTypsl. He
BBIBOJIBI. TepaTyphl.
6l He 00OCHOBA- | BCE BBIBOJBI ClIE-
Br1BosibI 060CHOBA-
HBIL. JaHbl W/unm 06oc- HEL
HOBAHBI.
[IpencraBnsemas
[IpeacraBnsiemas | IlpencraBnsemas pHQopMaIs CH [IpencraBisiemas vH-
nHpopmanus J0- | uHbOpPMAITHSI HE opMarus cucrema-
$op $op CTeMaTU3UpOBaHa (op
TUYECKHU HE CBA- | CUCTEMaTU3UpPOBa- TU3UPOBaHA, MOCye-
U MOCJIeI0BATENb-
[Ipencras- | 3aHa. Ha W/WIK He TOo- a 7oBaTeIbHa U JIOTHU-
JIeHue He ucnons3oBa- | ciegoBaTenbHa. YECKHU CBSI3aHa.
Hcnons3oBano 6o-
HBI Tpodeccuo- Hcnonp3oBan 1-2 Hcnonp3oBano Oonee
nee 2 npodeccuo-
HaJbHBIC TEPMU- | TPO(HECCUOHATB- 5 mpodeccrnoHanTbHBIX
HaJbHBIX TEPMU-
HBI. HBIX TEPMHUHA. TEPMHUHOB.
HOB.
Odopmiie- | He ucnosp3oBa- Hcnons30Banbl Hcnons3oBanbl [I1poko ucnob30-
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HUE HbI HHGoOpMaI- | HHGOPMAIMOHHBIC | HHPOPMAIIMOHHBIE | BAHBI HH()OPMAIINOH-
OHHBIE TEXHOJIO- | TEXHOJIOTHH TEXHOJIOTHH HBIE TEXHOJIOTUI
run (PowerPoint). | (PowerPoint) ga- | (PowerPoint). (PowerPoint).
Bonbuie 4 ommu- cTu4Ho. 3-4 He 6onee2 omm- | OTCYTCTBYIOT OLINO-
OOK B IpejicTaB- | OLIMOKY B rpel- | OOK B Mpe/CTaBs- | KU B IPEICTaBIIeMON
nsiemoit uapop- CTaBIsIEMOM MH- | eMoii uHpopMa- | mHpOpMAITUH.
Malluu. dhopmanuu. 1007078
OTBeTHI Ha BOIIPOCHI
Tonbko orBeThl Ha | OTBETHI HA BOIIPO-
OtBetsl Ha | Her oTBeTOB Ha MOJIHBIE C IPUBHJIE-
9JIEMEHTAPHBIE BO- | ChI MOJIHBIC W/HIIN
BOIIPOCHI BOTIPOCHI. HUEM MIPHUMEPOB
MIPOCHI. YaCTUYHO MOJIHBIE.
u/nim
[Tpouenypa oueHMBaHUs KOMIIETEHIIMH OOy4YalOIIMXCsl OCHOBaHA Ha CIEAYIOIIUX CTaHaap-
Tax:

1. IlepuoaguuHOCTh IPOBEICHHSI OLIEHKH (10 KaXKJIOMY pa3zeny AUCLUUIUINHBI).

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

CaMOOLIEHKa 00Yy4Yarolerocs, oOCyXJeHHE pPe3ylIbTaTOB M KOMIUIEKC Mep IO YyCTpaHe-
HUIO HEJOCTATKOB.

3. EauHCTBO MCHONB3yeMOW TEXHOJOIMM JJIsi BCEX OOYYaroLIMXCs, BBIIOJIHEHUE YCIIO-
BUI COMOCTaBUMOCTHU PE3YJIbTATOB OLICHUBAHMSL.

4. CoburoieHHe MOCeI0BaTEIbHOCTH MPOBEACHMS OLICHKH: IPEAYCMOTPEHO, YTO Pa3BUTHE
KOMITIETEHIUHM UJET 10 BO3PACTAHUIO UX YPOBHEH CII0)KHOCTH, @ OLICHOYHBIE CPEICTBA HA KaXJA0M
JTalie Y4YMTHIBAIOT 3TO BO3pacTaHue. Tak MO KaXAoMy paszieily AUCLUMIUIMHBI UAET HAKOIUIEHUE
3HaHUH, Ha MPOBEPKY KOTOPBIX HAINPABJIEHbI TaKWE OLIEHOYHBIE CPEACTBA KaK YCTHBIM Ompoc u
IIOJIrOTOBKA JI0KJIa10B. [laiee mpoBoauTCs 3aauyHoe 00ydeHue, MO3BOIISIONIEe OLIEHUTh HE TOIBKO
3HAHUS, HO YMEHHUS, HaBbIK U ONBIT MPUMEHEHUS CTYIEHTOB MO MX IpuMeHeHuro. Ha 3aknrouu-
TEJIbHOM 3Tare MPOBOJUTCS TECTUPOBAHUE, YCTHBIA ONPOC WM MUCbMEHHAsi KOHTPOJIbHas paboTa
10 pazJieny.

IIpoMexyTouHas aTTecTalysi OCYIECTBIISIETCS, B KOHIIE KaKJOTO CEMECTPA U INPEACTABIAET
co00i1 UTOTOBYIO OLIEHKY 3HAHHH MO JUCHUILIMHE B BUJE MPOBEACHUS 3K3aMEHAI[MOHHON NpoLeay-
pbl (9K3aMeHa), BEICTABJICHHUS 3a4€Ta, 3allUThl KypCOBOM pabOTHI.

[Ipouenypa mpoMexyToOYHOM aTTeCTallMK MPOXOIUT B cOOTBETCTBUU ¢ IlonoxkeHuem o Teky-
IIeM KOHTpOJEe M IPOMEXKYTOUHOW arrecTanuu oOywaromuxcs. [IpomexyrouHas arrecTanus B
(dhopme 3aueTa TPOBOAUTCS B (OpME KOMIBIOTEPHOTO TECTUPOBAHHUS WIJIM YCTHOTO OIpoca, B hopme
9K3aMeHa - B YCTHOH (opme.

ATTecTallMOHHBIE UCIIBITAaHUS B (hOpMe 3adeTa MPOBOSATCS MpEnoiaBaTesieM, BEAYLIIUM JIeK-
LIMOHHBIE 3aHATUSA MO JAHHOW JUCLMILIMHE, UM MPENOJaBaTeNsIMKU, BEAYIIUMU IPAKTUYECKHE 3a-
HATUSA. ATTECTAllMOHHbIE UCHBITAaHUS B ()OpPME YCTHOTO 3K3aMEHa IMPOBOASTCS INPENoJIaBaTeNIeM,
BEYILUM JIEKIIMOHHBIE 3aHATHS 110 JAHHOM aucuuiuiMHe. IIpucyTcTBrE MOCTOPOHHUX JIUI B XOAE
MIPOBEJICHUS aTTECTALIMOHHBIX MCTIBITAHUM 0€3 pa3pelleHus: peKTopa WIN IPOPEeKTopa He JOMycKa-
eTcd (3a UCKIIOUEeHHEeM paOOTHUKOB YHUBEPCUTETA, BBHIIOIHIIOINX KOHTPOIUPYIOUIME (GYHKINHU B
COOTBETCTBHH CO CBOMMHU JIOJKHOCTHBIMHU OOSI3aHHOCTSIMM). B ciydae oTCyTCTBHS BEIyIIEro mnpe-
[10/1aBaTeNsl aTTECTALlMOHHBIE MCIBITAaHUS MPOBOIATCS MPENOJaBaTEIeM, Ha3HAYEHHBIM MHCbMEH-
HBIM pacrnopsbKeHHeM 1o Kadespe.

WHBanuapl ¥ 1MIa ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbS, UMEIOLIUE HAPYLIECHUS
OTIOPHO-/IBUTATEIBHOIO aliapara, MOTYT JIOMYCKaThbCs Ha aTTECTAllMOHHBIE MCIIBITAHHS B COIpPO-
BOXKJIEHUU aCCHUCTEHTOB-COIIPOBOXKIAOIIHUX.

Bo Bpems aTTecTallMOHHBIX HCIBITAHUNA OOy4arolIuecsi MOTYT IOJIb30BaThcsl pabouel mpo-
IrpaMMOl AMCLIMIUINHBI, & TAK)KE C pa3pellieHus PENoJaBaTes ClIPaBOYHON U HOPMATUBHOM JIUTE-
paTypou, KaabKyJIsTOPAMH.
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Bpemst moAroToBKH OTBETA MPH Caye 3K3aMeHa B YCTHOUW (pOopMe JOKHO COCTABISATh HE Me-
Hee 40 MUHYT (T10 JKEJIaHUIO 00YYaroImIerocsi OTBET MOXKET ObITh JOCPOUYHBIM). Bpemst oTBeTa — He

6onee 15 MUHYT.

IIpu mpoBeAeHUU YCTHOTO 3K3aMEeHa SK3aMEHAIlMOHHBIN OUJIET BEIOMPAET caM SK3aMEHYeMBbli
B CIIy4aiiHOM nopsjke. IIpy noaAroToBke Kk yCTHOMY 3K3aMEHY 9K3aMEHYEMbIH, KaK IIPaBUiIO, BEAET
3aIlMCH B JIMCTE YCTHOT'O OTBETA, KOTOPBIH 3aTeM (110 OKOHYAHUU HK3aMEHA) CIaeTCs HK3aMEHaTopy.
DK3aMEeHATOPYy MPEOCTaBISIETCS IPABO 33/1aBaTh 00YYAIOUIMMCS JOIOIHUTEIbHBIE BOIIPOCH
B paMKax MpOorpamMmbl AUCLMILIMHBL, a TAKXKE, IOMUMO TEOPETUYECKUX BOIIPOCOB, 1aBaTh 3aJa4H,

KOTOPLIC N3YyHAJIMCh HAa MTPAKTUYCCKUX 3aHATUAX.

OHGHKa PE3YIbTATOB KOMIIBIOTEPHOI'0O TECTUPOBAHUA M YCTHOI'O aTTCCTAIMOHHOI'O MCIIbITa-

HUS OOBSBIISICTCS OGy‘IaIOIJ_II/IMCSI B ICHBb €0 NpOBCACHUS.

HOpﬂ)IOK MOATrOTOBKHU H NMPOBEACHUA l'lpOMC)KyTO‘lHOﬁ arrecralnum B (])opMe IK3aMCHa

[enictue Cpoku Meronuka OTBeTCTBEHHBIN
3aoyHas hopma

Brimaua BonmpocoB K 3K3a- 1 3ansTHE Ha nexkuusx, Benymmit npenoaaBaresib
MEHY 110 UHTEPHET

Koncynbranun B CECCHIO Ha rpynnosoit Benymmit npenoaaBaresib
KOHCYJIbTALIN

DK3aMeH B CECCHIO Yerao no ®OC Benymuit npenonasarens

DopMHUPOBaHUE OLIEHKU Ha HK3aMEHe B cootBeTcTBUM Benyumii npenogasarens
C KpUTEPHUSIMU

6. IEPEYEHb OCHOBHOM U g[OHOJIHI/ITEJILHoﬁ YYEBHOM
JINTEPATYPBI, HEOBXOJIUMOM JJIs1 OCBOEHUS JUCHUILINHBI

OcHoBHas iMTEeparypa

KoanuecTBo B
oMOJHNoTEeKE / CCHIJIKA HA
93BC

I'pabosckuit, P. . Kypc ¢usuku / P. U. I'pabosckuii. — Uzn. 4-e,
nepepad. — Mocksa : Beicmias mikona, 1974. — 552 c. : un. — Pexxum
JIOCTYyTIA: o TIO/IMHCKE.

URL.: https://biblioclub.ru/index.php?page=book&id=494670 (I[aTa
obpamenus: 23.05.2023). — TeKcT : 2MeKTPOHHBIH.

https://biblioclub.ru/index.
php?page=book&id=4946
70

WBanos, 1. B. OcHoBHI pusuku u 6nodusuku : yaebHoe mocoodue /
W. B. UBanoB. — 2-e¢ u3x., ucnp., pon. — Cankr-IlerepOypr :
Jlanwp, 2022. — 208 ¢. — ISBN 978-5-8114-1350-8. — TekcrT :
ANEKTPOHHBIN // JlaHb : 3JIEKTPOHHO-OMONMOTEYHAs CUCTeMa. —
URL: https://e.lanbook.com/book/210917 (mara oOpaiieHus:
30.05.2023). — PesxuM gocTyma: Uit aBTOPH3. MOJIB30BATEICH.

https://e.lanbook.com/boo
k/210917

JlonoIHUTEIbHASI JIUTEpaTypa

KoxnuectBo B OnOIMOTEKE
/ ccpuika Ha DBC

WBanos, 1. B. COopHuk 3a71a4 110 Kypcy OCHOBHI (PU3UKH U OHodU-

3uKHM : yuyebHoe mocodbue / U. B. BanoB. — 2-e u3m., uclp. —
Canxkr-IlerepOypr : Jlanp, 2022. — 128 c. — ISBN 978-5-8114-
1349-2. — Tekcr: osnektponHHslit / Jlanb 3J€KTPOHHO-
OubIMoTeYHAs cucTema. — URL:

https://e.lanbook.com/book/210920 (nara o6pamenus: 30.05.2023).
— Pexxum fgocrtyna: 1 aBTOpu3. MOJIb30BaTENEH.

https://e.lanbook.com/boo
k/210920
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https://biblioclub.ru/index.php?page=book&id=494670
https://biblioclub.ru/index.php?page=book&id=494670
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OnpenerneHrne MOMEHTa WHEPUUU TBEPAOTO Tejaa JUHAMUYECKUM
MeToaoM : Meroaudeckue ykazanus / E.I'. banenko, T.}O. Tapyco-
Ba. — llepcmanoBckuii : Jlon['AY, 2014. — 22 c. - URL:
http://ebs.rgazu.ru/?q=node/4741 (nara oGpamienus: 30.05.2023). —
TEeKCT : AJIEKTPOHHBIN.

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

Omnpenenenre yckopeHHe CBOOOTHOTO MaJleHUs ¢ TIOMOIIbI0 MaTe-
MaTHYECKOT0 MasTHHKA: MeToaudeckue ykazanusi / E.I'. baienko,
T.}O. TapycoBa. — IlepcuanoBckuii : Jounl'AY, 2014. — 20 c. -
URL:  http://ebs.rgazu.ru/?qg=node/4603  (mata  oOpareHus::
30.05.2023). — TeKcT : 2JIeKTPOHHBI.

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

®dusnka: METOIUYECKHUE YKa3aHUs M 3aIaHMS JIJIs1 KOHTPOJIBHOM pa-
ootel / coct.: E.I'. Banenko, B.B. Manako. — IlepcuaHoBckuii :
Houl’AY, 2015. — 61 c. - URL: http://ebs.rgazu.ru/?q=node/4742
(mata obpamenus: 30.05.2023). — TekcT : 2EKTPOHHBIN.

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

3ajaHus Uil TECTOBOTO KOHTPOJIA AyAUTOPHON U CaMOCTOSATEIbHON
paboThI CTYJCHTOB Ha MPAKTUYCCKUX 3aHIATUSAX MO KypCcy (U3UKH :

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

yueOHo-MeTouyeckoe mocodue. Y. 1 : MexaHuka U MOJEKYJIspHas
¢usuka / cocr.: E.I'. banenko ; Jonckoit [AY. - [lepcuanoBCcKkwii :
Honckont I'AY, 2016. - 50 c. - bubmwmorp.: c. 47. - URL:
http://ebs.rgazu.ru/index.php?q=node/4861 (mata  oOpamicHus:
30.05.2023). - TeKCT : 27IEKTPOHHBIA.

buodusuka: Meroaudeckue ykazaHus U 3alaHusl 1Sl KOHTPOJIbHOU
pa6otsl / coct.: E.I'. banenko, B.B. Manako. — IlepcuaHoBckuii :
Joul'AY, 2015. — 39 c¢. - URL: http://ebs.rgazu.ru/?q=node/4735
(mara obpamenust: 30.05.2023). — TekCT : 3JEKTPOHHBIMN.

®duzuka. MexaHuka U MOJISKYJsipHas (pU3UKa : METOAMYECKHE YKa-
3anus / cocraBurenu E. I'. banenko, A. I'. MokpueBuu. — Ilepcua-
HoBckuil : Jlonckoit I'AY, 2020. — 40 c. — Tekcr : 3JI€KTPOH-
Hblil // Jlanp : snekTpoHHO-OMOMmMoTeuyHass cucrema. — URL:
https://e.lanbook.com/book/148578 (mara oOpamenus: 30.05.2023).
— Pexxum pocrtyna: aJisg aBTOpU3. MOJIb30BaTENECH.

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

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

7. METOAUYECKHUE YKA3ZAHUA JJISI OBYUYAIOLIUXCSA
MO OCBOEHUIO JTUCIIUITJIMHBbI

Memoouueckue pekomenoayuu no padome HA0 KOHCNEKMOM JNeKYUIL 60 8peMA U Noce
npoeedenus 1eKyuu.

B x0/1€ NeKIIMOHHBIX 3aHATUN 00YJarOIIMMCS PEKOMEHYETCs BBITIOIHATH CIEAYIOUINE Aeii-
cTBUs. BecTu KoHCHekTUpoBaHue yuyeOHOro Marepuana. OOpamiaTb BHUMaHUE Ha KaTerOpUH,
(hOpMyIHUPOBKH, PACKPHIBAIOIINE COACPKAHUE TEX WM UHBIX SBICHUN U MPOIECCOB, HAYYHBIC BBI-
BOJBI M TIPAKTUYECKUE PEKOMEHJAIMU 10 WX MPUMEHEHUI0. 3a7aBaTh MPENoaaBaTeNl0 yTOUHSIIO-
1I1€ BOIPOCHI C LIENBIO YICHEHUS! TEOPETUUYECKUX TOJIOKEHUH, pa3pellieHns CIIOPHBIX CUTYAIIHi.

KenarenbHO ocTaBUTH B pab0uMX KOHCIIEKTaX TMOJIsl, HA KOTOPBIX O HEAYJAUTOPHOE BPEMS MOXK-
HO CJIeJIaTh TIOMETKM W3 PEKOMEHJOBAaHHOW JIMTEPATyphl, TOMOJHSIOIIME MaTepuaia MpOCIyIIaHHON
JIEKITAH, a TAKXKE MO TYEPKHUBAIOIINE OCOOYIO0 BaKHOCTh TE€X WJIM MHBIX TEOPETUUYESCKHX TTOTOKESHUH.

Memoouueckue pekomenoayuu no n0020mosKe 00K1aod.

[Ipu monroToBKe MOKIana peKoOMeHAyeTcs caenarh ciemyromniee. COCTaBUTh TIIaH-KOHCIIEKT
CBOETO BBICTYyIUIeHUs. [IpoyMaTs MpUMepsI C 1ENbl0 00eCTIeYeHUsI TECHOM CBS3M HM3y4aeMOl Teo-
puu ¢ npakTukoi. [IoAroTOBUTH COMPOBOIUTENBHYIO CIAWI-TIPE3CHTAIIMI0 W/HUIU JIEMOHCTPAITHOH-
HBI pa3IaTOYHBIN MaTepHal 1Mo BEIOpaHHO TeMe. PekoMeHIyeTcss MpOBECTH JOMa PETIETHIINIO BbI-
CTYIUICHHSI C TIEIbI0 OTpabOTKM PEYEeBOro ammapara © IPOAODKUTEIBHOCTH — BBICTYILIE-
Husi(pernamenT— 7-10 MuH.).

Bvinoanenue unoueuodyanbHulx munoevix 3a0au.
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B ciyqae mpomyckoB 3aHATHH, Haauuus WHANBUAYIBHOTO rpaduka oOydeHUs U AJs 3a-
KpEIUICHUsI TMPAKTUYECKUX HABBIKOB CTYJIEHTAM MOTYT OBbITh BbIJaHbl THIIOBbIE HHIWBHYyaJIbHBIC
3aJJaHUs KOTOPBIE TOJKHBI OBITH CIaHBl B YCTAHOBJICHHBIN IIPENOaBaTeIeM CpOK.

Pexomenoayuu no pabome ¢ HayuHoil u yueoHou 1umepamypou

Pabora ¢ y4eOHOI 1 HaydHOU JTHUTEPATYpOM SIBISETCS TJIABHON (OPMOIl CaMOCTOSTETHLHOM
paboTel U HEOOXO0/IMMa MPHU MOATOTOBKE K YCTHOMY ONPOCY HAa MPAKTHUYECKUX 3aHATHSAX, K KOH-
TPOJIbHBIM paboTaM, TecTUpOBaHHIO. KOHCHEKTHl HAaydHOW JUTEpaTypbl NMPH CAMOCTOSTEIHHOU
MOATOTOBKE K 3aHSITHUSIM JOJKHBI OBITH BBITIOJIHEHBI TAKXKE aKKYPaTHO, COJIEP’KaTh OTBETHI HA KaXk-
IBIA TTOCTABJICHHBIA B TEME BOINPOC, UMETh CCHUIKY Ha MCTOYHHK MH(pOpPMALUU C 00s3aTEIbHBIM
yKa3aHMeM aBTOpa, Ha3BaHUs M ToJa M3JaHMS UCIOJIb3yeMOW HaydHOH jutepaTypbl. KoHcrekt
MOJKET OBITh OIIOPHBIM (COJEPKATh JIMIIL OCHOBHBIE KIIFOUEBBIE MTO3UIIMH), HO IIPH 3TOM I103BOJIS-
IOLUM JIaTh TOJHBIA OTBET MO BOMPOCY, MOKET OBbITh MOAPOOHBIM. OObEeM KOHCIIEKTa OIpeesieT-
Csl CaMUM 00YYarOIITIMCH.

B nporiecce paGoTsl ¢ yueOHON M HAYYHOU JIUTEPATypOil OOYJAFOIIHIICS MOYKET:

- JIenaTh 3alUCH 10 X0y YTEHHUS B BUJIE IPOCTOr0 WM Pa3BEpHYTOro IUIaHa (CO3/1aBath Iie-
peUeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOUHUKE);

- COCTaBJIATh TE3UCH (IUTUPOBaHKE HanOoJiee BaXKHBIX MECT CTaThH WJIM MOHOTpaduu, Ko-
POTKOE U3NI0KEHUE OCHOBHBIX MBICIICH aBTOPA);

- FTOTOBUThH aHHOTALUM (KpaTKoe 0000I11eHNE OCHOBHBIX BOIIPOCOB pabOThI);

- CO371aBaTh KOHCIIEKTHI (pa3BepHYTHIE TE3UCHI, KOTOPHIE).

8. KOMILIEKT JIMEH3MOHHOI'O M CBOBO/IHO PACIIPOCTPAHSIEMOI'O
MMPOrTPAMMHOI'O OBECIIEYEHMSI, B TOM YHUCJIE OTEYECTBEHHOI'O IPOM3-
BOJCTBA

Hepellem) JIMICH3UOHHOI'0 ITPOrpaMMHOro o0ecreueHus

Windows 8.1 JInnensus Ne 64865568 ot 05.03.2015 OPEN 94854474Z7ZE1703

Office Standard 2016 JIuensns Ne 66160039 ot 11.12.2015 OPEN 96166559ZZE1712

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

Office Standard 2013 JIunensus Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608

Windows 8.1 Profes-sional JIunensus Ne 64865570 ot 05.03.2015 OPEN 94854474ZZE1703

Office Standard 2013 JTunensust Ne 64009631 ot 28.08.2014 OPEN 940142247Z7ZE1608

IlepeyeHb cBOOOAHO PacCIPOCTPAHAEMOI0 NPOTPAMMHOIO o0ecneveHust

Adobe acrobat reader CB0O0HO pacipocTpaHseMoe IPONPHUETAPHOE IPOrPaAMMHOE 0OSCIICUCHIE

Google Chrome CBo6oH0 pactipoctpansiemoe 10, mmnensus freeware

Opera CeobomHO pactpoctpansiemoe [10, murensust freeware

IepeyeHb MpPOrpaMMHOro odecriedeHHsl 0Te4eCTBEHHOTO IPOM3BOICTBA

Yandex Browser CBo6oHO pactpoctpansemoe 110

Jlabopatopus MMUC «[1naub» Jorosop Ne3724 ot 28.10.2016

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

Dr.Web loroBop Ne PI'01270055 ot 27.01.2020

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/NUMAS
JJIs1 OCYIMECTBJIEHHUSA OBPA30OBATEJIBHOI'O ITPOLECCA ITO JUCIAITIJIMHE
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YueOHasi ayIUTOPUH /IVIA NIPOBEIEHUS 3aHITHI CEMHHAPCKOI0 TUIMA - YKOMILJICKTOBaHA
CHeIUaIu3upoBaHHON (yueOHOM) MeOenblo, TEXHUUECKHUMH CPEACTBAMU OOYUCHHsI, CITYXKaIUMH

IUIs TIpeACTaBIeHUs yueOHO nHpOpMaLuu.

YyeGHasi ayTUTOPUH IJIsl IPOBEIEeHUsI 3aHSITHIl JIEKIIMOHHOTO THIA — YKOMILJICKTOBaHA
CHEeTATM3UPOBAHHON (yueOHOM) MeOellbi0, HabOPOM JIEMOHCTPAITMOHHOTO 00OPYIOBaHUS U y4eO-
HO-HAIISAHBIMHU TOCOOUSMH, 00ECTICUNBAIOIMMU TEMATUIECKUE UILTIOCTPAIINH, COOTBETCTBYIOIIIHE

pabounm y4eOHBIM MpOrpaMMaM JTUCIHUILIHH (MOIYIeH).

YueOHast ayquTOpUs JJIsl TPYNIOBBIX M HHAUBHAYAJIbHBIX KOHCYJIbTALMN - YKOMIUIEK-
TOBaHa CIEIHATN3UPOBAHHON (YueOHOI) MeOenbio, TEXHUYECKUMH CPEICTBAMU O0Yy4EHUSs, CIIyKa-

UMMM JUIS IPEACTaBIeHUs y4eOHON HHpOpMAaIIH.

YueOHas ayIMTOPHUS 1JIsl TEKYIIEr0 KOHTPOJIsI M MPOMEKYTOYHOM aTTeCTAIMH - YKOM-
IJIEKTOBAaHA CIICIHAIM3UPOBAHHON (yueOHO#) MeOenbl0, TeXHUYECKUMH CPEICTBAMH OOYy4YCHUS,

CITy>KaIllUMU JIJIs1 TIPEJICTaBIICHUS y4eOHOH HH(pOpMAIIH.

JladopaTopusi (puU3MKM - YKOMIUICKTOBaHA CIEIUAIU3UpOBaHHON (ydueOHOH) Mebenblo,
TEXHUUYECKUMU CPEJCTBAMH O0YUYCHHUS, CIYKAIIMMHE TS IPEACTABICHUS y4eOHOH HHpOpMAITHH.

IloMemieHue MJI CaMOCTOATENbHON PadOThl — YKOMILJIEKTOBAHO CHEIUATM3UPOBAHHOU
(yuebHoI1) MebeIbio, OCHAIIIEHO KOMIBIOTEPHON TEXHUKOWU C BO3MOXKHOCTBIO MOAKIIOYEHUS K CETH
"NuTtepHer" u obecriedyeHo JIOCTYIOM B 3JIEKTPOHHYIO MH(GOPMaIMOHHO-00pa30BaTEeNbHYIO Cpely

OpraHu3aluu

Ilomemenue 1 XpaHeHUs M NPOPUIAKTHYECKOr0 O0CITY:KHBAHUSA y4eOHOro o00py-
AOBAHMS — YKOMILJIEKTOBAHO CIELMAIU3NPOBAHHON MeOEIbIO JJI XpaHEHUsl 000pyI0BaHUS U TEX-

HHUYCCKUMHU CPCACTBAMU JIAA €TO 06CJIy>KI/IBaHI/I$I.

OcCHaIlleHHOCTh U aJipec MOMEIIECHUI

HaumeHnoBanne nomMmenieHui

Anpec (MECTOMNOI0KEHHUE)
NIOMEILEHUI

Aynutopus Ne 1 VuebHas ayauTOpHs A MPOBEACHUS 3aHATHH JIGKIIMOHHOIO THUIIA,
3aHATHUI CEMHMHApPCKOTO THUIIA, KYPCOBOTO NPOEKTUPOBAaHUS (BBINOJHEHHSI KYypPCOBBIX pa-
00T), TPYNIOBBIX ¥ WHIUBHIYAIBHBIX KOHCYJIBTallMi, TEKYIIETO KOHTPOJS U MPOMEXKY-
TOYHOHM aTTecTalliH, YKOMIUIEKTOBAaHHAs CIIeUaIN3uPOBaHHON Mebenblo (pabodee MeCTO
MpenojaBaTens, CTOJbI, CTY/bs, focka MenoBas (1)).

TexHnueckue cpencTBa 00ydeHHs: HAOOpP JEMOHCTPAIIMOHHOTO 000OPYAOBAaHUS - MPO-
extop (1), mpoekunonHsIid kpaH (1), HOYTOYK (mepeHOCHOM); yueOHO-HATIIAAHBIE TI0CO-
Ous1, obecrieunBaroNe TeMAaTHIECKHE WILTIOCTPAIMH, COOTBETCTBYIOIINE PabOdnMM Ipo-
rpaMMaM JUCIHUIUTHH (TIEpEHOCHOE).

346493, PocToBckas 00-
nactb, OKTAOpbCKHIA paiioH,
1. [TepcuanoBckui, yi.
KpupormuisikoBa, 1om Ne 27

Aynutopus Ne 78 YueOHas ayTuTOpHS s IPOBEICHUS 3aHATHI CEMUHAPCKOTO THIIA,
KypCOBOTO IPOEKTHPOBaHHMS (BBIOJHEHUsI KYpCOBBIX padoT), IpYyNIOBBIX U MHIWBUAY-
aJNbHBIX KOHCYJIbTAINM, TEKYIEro KOHTPOJIS U MPOMEXYTOUHOH aTTeCTaluu; 1abopaTopust
OMO(HM3UKY, YKOMIUICKTOBAHHAS CICIMAIM3UPOBAHHON MeOenbio (pabodyee MECTO Mpero-
JlaBaTelis, CTOJIbI, CTYJIbs, IOCKa MAarHUTHO-MapKepHast).

Texauueckue cpenctsa 00ydeHHs: HAOOpP JEMOHCTPAIIMOHHOTO O00OpYIOBaHUS (MYIb-
TUME/IMa-TIPOEKTOP, HMHTEPAKTUBHASI JIOCKA, IEPCOHAJbHBIH KOMIBIOTEp, IMPHUCTABHBIE
IPOMKOTOBOPHUTENIM K MHTEPAKTUBHON JOCKE HPSIMOI MPOEKIHHU), CHENHATN3UPOBAHHOE
yueOHOe oOopyznoBaHue (IPUHTEP, MHOTO(YHKIMOHAIBHBIA MPUHTEP, ITAHI€HINPKYJIb,
MHUKpPOMETp, KIOPHUMETP (POTORIEKTPUUECKUI OJHOIYyYEBOH, Jla3ep, MOISPUMETP, ANCK,
Ipy3, MIZIUMETPOBAsl JINHEHWKa, CEKYH/JIOMEpbl, YCTAHOBKA MaTeMaTHYeCKOr0 MasTHHKa,
KanWULIpHbIE TPYOKH, CTEKIISIHHBIM CTaKaH, MEPHBIH CTEKIISIHHBIM HMTMH/P Ha MIOJICTaBKe,
MHUKpPOMETp, Tena cepudeckoil popMbl (HEOOMBIINX pa3MepoB), KaIOPHUMETP, JIICKTPO-
IUINTKA, BBIIPSIMHUTEIb, Mara3uH COIPOTUBIICHUH, HEU3BECTHOE CONPOTHBIIEHHE (TIPOBOJ-
HUK HHXPOMOBBI), pPEOXOpA, MHUKpOaMIIEPMETp, TpaHC(HOPMATOp, aMIIEPMETPbI, BOJIbT-
METpPBI, peocTaT, bdarapess KOHJECHCATOPOB, KaTyIIKa WHIYKTHBHOCTH, KajJopumerp (oTo-
ANIEKTPUUECKUN OJHOJIyYEBO, CTEKISIHHBIE WU3MEPHUTENIbHbIE KIOBEThI, HA0Op PacTBOPOB
BemecTBa (CuSO4) m3BecTHOW KoHIEHTparuu, pactBop (CuSO4) HEen3BeCTHOH KOHIICH-
Tpanuyu, pacTBOPUTEIb, HWCTOYHWK KOTEPEHTHOTO H3Iy4deHHs (Ta3ep), AuppaKIHOHHAS
peleTka, yCTaHOBKa JUIsl IeMOHCTpaluu «J{udpaxiys 31eKTpOHOB Ha MOJUKPUCTAIIIHYE-
ckoM Tpadute», onTHdecknii HAOOp JUIT MU3YUYECHUs! ONTHYECKHUX SBIICHUI; BUPTyalbHas
naboparopust GU3UKH); yIeOHO-HATIISIHbIe TOcO0Hs 00eCIeYHBaloIIe TEMAaTHUECKHE WIl-

346493, PocroBckas 00-
nacth, OKTIOpbCKUI paiioH,
1. [TepcuanoBckui, yi.
Kpuporuisikosa, 1om Ne 27
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JIFOCTPALMK, COOTBETCTBYIOLIHME paO0OYNM y4eOHBIM IIPOrpaMMaM .

Windows 8.1 Professional Jlunensus Ne 64865570 ot 05.03.2015 OPEN
94854474Z7ZE1703 ot Microsoft Volume Licensing Service Center; Office Standard 2013
JInuensua Ne 64009631 ot 28.08.2014 OPEN 940142247Z7ZE1608 ot Microsoft Volume
Licensing Service Center; Adobe acrobat reader CBo6oaHO pacmpocTpaHsieMoe MpoTpHe-
TapHOe mporpammHoe obecreuenne; Google Chrome CobogHo pacmpoctpansemoe 10,
munensus freeware; Unreal Commander Cobomno pacmpoctpansemoe 10, mumeH3us
freeware; Zoom  Tapud baszossiii CBoboaHO PacIpoCTpaHsieMoe 110,
ZoomVideoCommunications, Inc; Skype CBo6oaHO pacmpocTpaHseMOe MpOIpHETapHOE
nporpammHoe obecrieuenue; Dr.Web [loroop Ne PI'A 12130035 ot 13.12.2022 mexny
®I'BOY BO «/lonckoit 'AY» u O00 «KOMITAHUS I'OHIAJIb®y; 7-zip CBOOOIHO
pacmpocrpansiemoe I10, GNU Lesser General Public License; Yandex Browser CBo6ogHO
pacmpoctpansiemoe [10; Jlabopartopuss MMMUC «Ilnane» [loroBop Ne576-22 or
11.11.2022 1. mexgy PI'BOY BO «lorckoit TAY» 1 OO0 «JlabopaTopus MMUC»

Kabuner Ne 45 Tlomemenne i caMOCTOSITEIBHON pabOTHl (3JIEKTPOHHBIA YNTAIHHBIHA
3all), YKOMIUIEKTOBAHO CIEIHAIN3UPOBAHHON (yueOHOI) MeOeIbIo, OCHAIIIEHO KOMITBIOTEp-
HOW TEXHUKOW C BO3MOXKHOCTBIO MOIKIIOUEHUS K cet "MHTepHeT" M 00ecredeHo MoCTy-
MIOM B 3JIEKTPOHHYIO HHPOPMAIIHOHHO-00pa30BaTEIbHYIO CPEAY OpraHH3aALUH.

Windows 8.1 Jlmmensus Ne65429551 ot 30.06.2015 OPEN 95436094ZZE1706 ot
Microsoft Volume Licensing Service Center; Office Standard 2013 Jlnmensus Ne 65429549
ot 30.06.2015 OPEN 95436094ZZE1706 Microsoft Volume Licensing Service Center;
OpenOffice Coboano pacnpoctpansemoe I[10, muniensus Apache License 2.0, LGPL;
Adobe acrobat reader CB0OOIHO pacmpocTpaHsieMOe MPONpUeTapHOe MporpaMMHOe obec-
TIEYCHHUE; Zoom Tapud bazosbrit CBoboaHo pacmpocTpaHseMoe 110,
ZoomVideoCommunications, Inc.; Skype CB0o6oaHO pacmpocTpaHsIeMOe MPONPHETAPHOE
nporpaMMHOe obOecriedenue; Yandex Browser CBoOomno pacmpoctpansemoe [TOYandex
Browser CBo6oano pacmupoctpansemoe [10; Jlabopatopust MMUC «AC «Harpyska» Jloro-
Bop 8630 ot 04.10.2021 mexny ®I'BOY BO «lonckoit TAY» m OO0 «JlabopaTtopus
MMUCy; Jlabopatopust MMUC [exanat Joroop Ne6712 ot 30.01.2020 mexny ®PI'BOY
BO «Jlouckoit TAY» u OO0 «Jlaboparopus MMUCy»; Jlaboparopus MMUC «Ilmanbr»
HoroBop Ne576-22 ot 11.11.2022 t mexay @I'BOY BO «douckoit TAY» 1 OO0 «Jlabo-
paropuss MMHUCy»; Cuctema xouteHT —¢mibtpanuu SkyDNS (SkyDNS arent) /oroBop
NelO-05284 ot 13.09.2021r. OO0 «Ckait/[HC»; Dr.Web [loroop Ne PT’A 12130035 ot
13.12.2022 mexay ®T'BOY BO «lonckoit TAY» u OO0 «KOMITAHUSA I'OHIAJIbDy;
7-zip CBobonHO pacnpoctpansiemoe I10, GNU Lesser General Public License

346493, PocToBckas 00-
nacth, OKTIOpbCKUI paiioH,
n. IlepcuanoBckui, yi.
KpuBomuneikosa, nom Ne 27

Aynuropus Ne 98 Tlomenienue Juisi XpaHeHHsT U IPOGHIAKTUYECKOTO 0OCIYKUBaHHS
yueOHOro 060py10BaHHs. Y KOMIUIEKTOBAHO CIIEIMAIN3UPOBAHHON MEOEIbIO I XpaHEHUs
000pyOBaHUS U TEXHUYECKHUMH CPEACTBAMH IS €r0 OOCITYXUBaHUS (IUCTUILIATOP, XOJIO-
JIVIIBHUK, BBITSDKHOM IIKag), ra30Bble TOPENIKH, MKad A peakTUBOB M J1aOOPAaTOPHOH MO-
Cyzpl, KOHAYKTOMETp, pH-MeTp).

346493, PocToBckas 00-
nacTh, OKTIOpbCKUI paiioH,
1. [TepcuanoBckui, yi.
KpuormursikoBa, mom Ne 27
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