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1. HEPEYEHB IVIAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 110 JUCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIBbBTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI
1.1 TInanupyemsiii mpoiecc oOydeHHUs MO AUCLUILIMHE, HAMpaBieH Ha (JOpMUPOBAHHE Clie-
JOYIOIIUX KOMIIETCHIIUH:
Ob6menpodeccuonanbubie komnerenuuu (OIIK):
- CIOCOOCH pelIaTh TUMOBBIE 337auu MPO(ECCHOHATBHON IESTEIFHOCTH HAa OCHOBE 3HAHHMH OC-
HOBHBIX 3aKOHOB MaTE€MaTHYECKHX, €CTECTBEHHOHAYYHBIX U 001IEeNpO(eCCHOHATBHBIX TUCIIH-
IUIMH C IPUMEHEHHEM HHPOPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHonorui (OITK-1).
NHauKaTOpbI JOCTHKEHU KOMIICTECHIVH
- HUCIMOJb3yeT OCHOBHBIC 3aKOHBI MATEMATUUYECKUX TUCHUIUIMH AJIs PEIICHUs] TUIIOBBIX 3ajad
npodeccronanbHoi aestensHocta (OITK-1.1).
1.2 IInanupyembie pe3yabTaThl 0OOYyUEHHUsS MO TUCIUIUIMHE, XapaKTEpHU3YIOIUe 3Tarbl Gop-
MHUPOBAaHUS KOMIIETEHIUI, COOTHECEHHbIE C IJIAHUPYEMbIMU DPe3yJbTaTaMH OCBOEHHS 0Opa3oBa-
TEeNBHON TporpaMmbl OakajiaBpuara Mo HampasieHuio moarotToBku 35.03.07 TexHomorust npous-
BOJICTBA U NEpepabOTKU CEeNbCKOXO3SIICTBEHHON MPOAYKIIMK, HAMTPABIEHHOCTh TE€XHOJIOTHS MPOU3-
BOJICTBA, XpaHEHUsI U IepepabOTKU Msica M MSICHOM IPOJYKIUU IPEJICTaBIECHbI B TAOIMIIE.

[Inanupyembie pe3ynbTaThl 00yUeHUs

Kon

Copnepxxanue koM- | Koa u HauMeHOBaHHE

KOMIIe- dopmupyembie 3HaHUS, YMEHUS U
METCHITUH WHUKATOPa TOCTHKE-
TEHIIUU HABBIKU
HUSl KOMIIETCHIIUN
1 2 3 4

OIIK-1 | cmocoben pemats | OIIK-1.1 ucnons3yer | 3nanue: OCHOBHBIE MOHATHUSA, (U3HUeE-

TUTIOBBIC  3aJla4d
npodeCCuOoHAITb-
HOU JI€ATEIIbHOCTH
HAa OCHOBE 3HAHHIA
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX,
€CTECTBCHHOHAYY-
HBIX W 0OIIenpo-
(beccroHaIbHBIX
TUCIUIIMH C TIPU-
MEHEeHHueM HH)Oop-
MAaIMOHHO-
KOMMYHHKAIOH-
HBIX TEXHOJIOTUH

OCHOBHBIC 3aKOHBI Ma-

TEMAaTUYCCKHUX JIUCITH-

TUTHH TSI PEIICHUS TH-

MOBBIX 3a7a4 mpodec-

CHUOHAJIbHOU JIEATENb-
HOCTH

CKHE SIBJICHUS, OCHOBHBIE 3aKOHBI U
MOJIETIM MEXaHMKH, JJIEKTPUYECTBA U
MarHerusma, KosiebaHMMI U  BOJH,
KBaHTOBON (U3MKH, CTATUCTHYECKOM
(GUBUKA U TEPMOJIUHAMUKH; TPAHUIIBI
UX TPUMEHUMOCTH, NPUMEHEHHE 3a-
KOHOB B B@KHEUIIMX MPAKTUYECKUX
NPUJIOKEHUSAX; OCHOBHBIE (hprU3HUECKHe
BEJIMYMHBI U (PU3NYECKUE KOHCTAHTHI,
UX OIpeJIeIEHUE, CMBICH, CIIOCOOBI U
€IMHULIBI MX HM3MEpEeHus; (QpyHIaaMeH-
TanbHble (PU3MYECKHE OMBITHI U HUX
pOJIb B pa3BUTHUU HAyKH; Ha3HAYEHUE U
MPUHIIMIBI JeHCTBHS BaXHEUIIUX ¢u-
3UYECKUX MPUOOPOB.

Ymenue: wncnonp3oBaTb  OCHOBHBIE
npueMbl 00pabOTKU SKCIIEPUMEHTAIb-
HBIX JIaHHBIX; pellaTh TUIIOBbIE 33/1a4U
[0 OCHOBHBIM paznenaM (QU3uKH; 00b-
SCHUTh OCHOBHBIE HaOJr0/aeMble TpU-
pPOJIHBIE W TEXHOTCHHbBIE SIBICHUS U
ekt ¢ mo3unmii QyHIaMEeHTaIb-
HBIX (U3NYECKUX B3aUMOJCHCTBHIA;
HCTOJKOBBIBAaTh CMBICIT (DU3HUECKUX
BEIMYMH W TIOHATHUM, 3alUCHIBATh
ypaBHEHUS IS (UBMUYECKUX BEIUYUH
B cucteme CU; paborars ¢ mpubopamu
u 000pyZOBaHHEM COBPEMEHHOU (hu-
3U4ecKoil 1abopaTopui; UCOIb30BaATh

2




MeToabl (uznueckoro W (PU3MKO-
XUMHYECKOTO.

Haswix: BnaneTb METOJaMU JKCIEpU-
MEHTAJILHOTO UCCIICIOBAaHUS B (hU3HKE
(TutaHupoBaHue, MOCTAaHOBKA M oOpa-
00TKa IKCIIEPUMEHTA); UCIIOJIb30BAHHS
OCHOBHBIX 0011e(hU3HUUECKUX 3aKOHOB
W TPUHIUIIOB B BAKHEHIIMX MPaKTH-
YeCKUX MPUIOKEHUAX; TMPUMEHEHUS
OCHOBHBIX METO/IOB busnko-
MaTeMaTHUYeCKOro aHajlu3a Ui pelle-
HUSl €CTCCTBCHHOHAYYHBIX 3aJ1a4; Ipa-
BUJIbHOW  AKCIUTyaTallid  OCHOBHBIX
npuOOpoB ¥ 00OpPYHOBaHUS COBpe-
MEHHOH (DU3UYECKON J1abopaTopHH;
UCIIOJIb30BAaHUSI METOOB (PU3NICCKOTO
MOJICTIMPOBAHUS Ha MPAKTHUKE.

Onvim  OesmenvHocmu:  TIOJYYUTh
OTIBIT TIPOBEJACHUS (U3UUCCKUX H3Me-
pEeHHIl U OBNAIeTh HaYaIbHBIMU HABBI-
KaMH TPOBEICHUS DSKCIICPUMCHTAIb-
HBIX HAYYHBIX HCCIENOBaHUN (C HcC-
M0JIb30BAHUEM COBPEMCHHBIX H3MEpH-
TeIbHBIX MPUOOPOB M HAYYHOU arma-
paTypsl), a TakKe MeToJaMHu 00padoT-
KU pe3yJbTaTOB U3MEPEHUI; HAyYUTh-
¢ 23(p(HEKTUBHOMY HCIIOIH30BAHUIO
MOJIYYEHHBIX 3HAHUN W HAaBBIKOB H
TPaMOTHOMY NTPUMEHCHHIO MX B CBOCH
MPAKTUYECKON JAESITENFHOCTH

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

PABOTY OBYYAIOIIUXCA
KonTakTHas padora ¢ npenogaBaresnem ®opma  npove-
T ) KonrakrHas pado- . }
pynoem JIa6 1 CamocTostTebHas| > 0 oM aTTe
cemecTp [KocThb ﬂeKHHﬁ, al opa“Top. paKTI/‘I“—l. Ta Ha TPOMEKY- cTamuu
3.E. / yac qac 3aHATHUH, 3aHATHH, ([TOYHYIO aTrrecra- paﬁoTa, qgac. (3](3 /sager c
Hac. Hac. 110, OIIEHK./3a4€eT)
qac.

OuHnasi popma o0yuenus 2023 rox Habopa
1 | 4144 | 18 | 36 | - | 13 | 88,7 | YK3aMEH

3aounas popma o0yuenus 2023 rox Habopa
1 | 4144 | 6 | 8 | - | 13 | 128,7 | JK3aMeH




3. COAEP) KAHUE JUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PABJAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJIJEMUYECKHX YACOB Y BUJIOB YYEFHBIX 3AHATUM
3.1 CTpyKTypa TUCHHUIIMHBI COCTOUT M3 Pa3ieoB (TeM):

CTpyKTypa 1M CUMIJIHHBI

Pasnen 1 ®Duzuueckue
OCHOBBI MEXAHUKHU

Paznen 2 Moneky-
nsipHas pu3uKa M TEp-

Pa3znen 3 Dnekrpuue-
CTBO ¥ MarHETU3M

MOJUHAMUKA

Pa3nen 4 Onrtuka u
aToMHas (pu3uKa

3.2 ConeprkaHue 3aHATHN JICKIIMOHHOTO THUIA 1O JUCIHILINHE, CTPYKTYPUPOBAHHOE 1O pa3-
JIeJIaM C YKa3aHUEM OTBEJICHHOTO HA HUX KOJIMYECTBA aKaJIEMUUYECKUX YaCOB U BUJOB 3aHATHI:

HaunmeHnoBanue
pa3jiena
(TeMbl) TUCHUTLIH-
HBI

Kpartkoe coagep:xanue pa3sgena

KoJi-Bo yacoB/opma o0yueHus

2023

3a04YHO

OYHO

Paznen 1
«Dusznueckue
OCHOBBI MEXaHH-
KW»

dusuyecKkue OCHOBBI MEXaHM-
KH. OJEMEHThl KHWHEMAaTHKH.
Mopenu B mexanuke. Cucrema
otuera. Tpaekropus, NyThb, BEK-
Top mnepemeieHus. CKOpPOCTb.
YckopeHue U €ro CoCTaBlsikO-
e, YrioBasi CKOPOCTh M YIJIO-
BOE€ YCKOPEHHE.

JAunamuka MaTepHAJIbHOM
TOYKM M NOCTYNATeJIbHOI0
ABHKEHHMsI TBEpPAOro Tteiaa. 3a-
koHbl Hrrorona. Macca. Cuia.
Bunsr BzanMopaencteuii. CUIIBI B
Mexanuke. Cuna TpeHus. 3aKoH
BCeMHUpHOro TsAroteHus. Cuna
Tskectn. Bec. HesecomocTsb.
3aKOH COXpPAaHEHHUsS HMITYJbCa.
[lenTp macc. PabGora u sHeprus.
OHeprus, paboTa, MOITHOCTE.
Kunerndueckas © IOTEHIHATb-
Hasl SHEPruu. 3aKOH COXPaHEHUS
OHEPTUH.

Mexanuka TBepAOro TeJa.
Mowment wunepnuu. Kunnernue-
CKasg DHeprus BpamieHusd. Mo-
MEHT CHJIbl. YpaBHEHHE [WHa-
MUKH BpalaTeIbHOrO JIBUKEHUS
TBEpAOro Teia. MOMEHT HM-
IyJIbCa U 3aKOH €r0 COXPaHEHUS.
Jledopmarus TBepaOrO TENA.

Mexannyeckue KoJ1eO0aHMA M
BOJIHBI. ['apMOHMUeckue Koie-
0aHHMsS M MX XapaKTEPUCTHKH.
MexaHnyeckue TrapMOHUYECKUE
KoJIeOaHusl. I"apmonnueckuii
ocrmuuiaTtop. [lpyxunHbId, Qu-




HauMeHnoBaHme
pa3neia
(TemMbl) IUCHUNIN-
HBI

Kpartkoe coagep:xanue pa3saena

KoJi-Bo uyacoB/(popma o0ydeHust

2023

3a04YHO

OYHO

3MYECKUM W MaTeMaTHYeCKHH
MasaTHUKU. CJI0KEHHE TapMOHU-
YEeCKUX  KoJIeOaHMH  OZHOIO
HaIpaBJICHUs U OJMHAKOBOMW 4Ya-
crorel. CloKeHHE  B3aUMHO
MePIEHIUKYIISIPHBIX KOJICOaHUH.

Paznen 2
«MonekymnspHas
¢uszuka u Tep-
MOJAVHAMUKA»

MoJiekyasipHO-KMHETHYECKAS
TeOpUsl  HMAEAJbHOr0  rasa.
OnbITHBIE 3aKOHBI HJCATBHOTO
raza. YpasHenue Kianelpona-
MenneneeBa. OcHOBHOE YypaB-
HEHUe MOJIEKYJISIPHO-
KMHETUYECKON TEOpUU HACANb-
HbIX Tra30oB. 3akoH Makcsesmia
JUISL  paclpelielieHusl MOJIEKYJ
UJCANbHOr0 Ta3a MO CKOPOCTAM
W DHEPTUsiM TEIUIOBOTO JBUXKE-
Hus. bapomerpuueckas Qopmy-
na. Pacnpenenenue bonpumana.
OnbiTHOE 00OCHOBAaHHE MOJIE-
KYJISIPHO-KMHETUYECKON TCOPHUH.

OCHOBBI TEPMOIUHAMUKH
Uucno creneneir cBOOOIBI MO-
JeKyNbl. 3aKOH pPaBHOMEPHOTO
pacupeneNieHuss  JHEPTHH 110
CTEMEHsIM CBOOOJBI  MOJEKYII.
IlepBoe Hayaso TepMOAMHAMU-
ku. PaboTa raza npu uaMeHEeHUU
ero o0Obema. TemiIOeMKOCTb.
[IpumeHeHre mepBOrO Hayama
TEPMOJIMHAMHUKN K W3O0MPOIIEeC-
cam. AnmabaTudeckuil mpoiiecc.
[Tomutponueiii npouecc. Kpyro-
Boi1 mporecc(uuki). O6paTumbie
¥ HEeoOpaTUMBbIE TPOIECChl. JH-
TPOIIUS, €€ CTATUCTUIECKOE TOJ-
KOBaHUE W CBS3b C TEPMOJIMHA-
MHUYECKOW BEpOSTHOCTHIO. BTO-
poe HaJyalo TEePMOJUHAMUKH.
TemnoBble ABUTATENH M XOIOJ-
Hble MammHbl. [ukn Kapao u
ero KII/J] ans maeanbHOTO rasa.

Pazgen 3
«DIEKTPUYECTBO
Y MarHeTU3M»

JJIEKTPOCTATHKA. 3aKOH CO-
XpaHEHHUs HIIEKTPUYECKOro 3a-
psana. 3akon Kymona. DiekTpo-
craruyeckoe mose. Hampsoken-
HOCTb 3JICKTPOCTATHYECKOIro MO-




HaunmeHnoBanue
pa3neia
(TemMbl) IUCHUNIN-
HBI

Kpartkoe coagep:xanue pa3saena

KoJi-Bo uyacoB/(popma o0ydeHust

2023

3a04YHO

OYHO

. IlpuHuun  cyneprno3uiuu
AJIEKTPOCTATHYECKHUX MOJIEH.
ITone gunons. IloTeHnuan 3Jek-
TpocTatudeckoro moiisa. Harpsi-
JKEHHOCTh KaK TpaJIMeHT IMOTEH-
nyania. ODKBUNOTEHIIHAILHBIE
NOBEPXHOCTU. DJIEKTPOCTaTHYE-
CKasi eMKOCTh  YEeIMHEHHOTO
npoBogHuKa.  KoHaeHcaTophl.
DHeprusi  CUCTEMBbI  3apsioB,
YeIMHEHHOTO TPOBOJHUKA U
KOHJIEHCATOpa. OJHEpPrusi >JeK-
Tpoctarudeckoro moss. ITocto-
SHHBIA  JJIEKTPUYECKUH  TOK.
DJIGKTPUYECKUN TOK, CUJla |
IVIOTHOCTh  TOKa. CTOpOHHUE
CWJIBL. DJEKTPOABIDKYIIAS CHUJIa
u HanpspkeHue. 3akoH Oma. Co-
MIPOTHBJICHUE MTPOBOJIHUKOB. Pa-
00oTa M MONIIHOCTh TOKa. 3aKOH
Jxoyns-Jlenua. 3akon Oma juist
HEOJHOPOJHOTO YyYacTKa IICTH.
[TpaBuna Kupxroda s pas-
BETBJICHHBIX IIETICH.

MarnutHoe moJie. MarHutHoe
IIOJIE M €ro XapakTepUCTHKH.
3aKoH buo-Casapa-Jlannaca.
3akon Awmmepa. B3aumonei-
CTBHE IAPAJJIEIBHBIX TOKOB.
JleficTBMe MarHUTHOTO MOJISI Ha
JBWXKYIIUA 3apsan. JlBukeHue
3apsKEHHBIX YAaCTUI[ B MarHuT-
HOM [ojie. DJEKTpOMarHuTHas
naaykusa. Ilotok BekTopa wmar-
HUTHOM MHAYKUMH. SIBieHue
SJIEKTPOMArHUTHON ~ WHIYKIIHH.
3akoH Papanes U €ro BBIBOJbI
13 3aKOHA COXPAHEHHUs SHEPI'UH.
Bpaienue pamMku B MarHUTHOM
nosie. BuxpeBbie Toku (Toku
®yko). MHAYKTUBHOCTh KOHTY-
pa. CamoumHnykuusi. Bzaumuas
uHAYKIUg.  TpaHcdopmaropsl.
OHeprusi MarHUTHOTO TOJIA.




KoJi-Bo uyacoB/(popma o0ydeHust
HaunMeHnoBanue 2023
pa3neia
(TemMbl) IUCHUNIN-
HBI

Kpartkoe coagep:xanue pa3saena

3a04YHO
OYHO

BosnoBasi ontuka. Huatepde-
peHius cBera.Meroabl HabIO-
JNeHus WHTep(EepeHnrun CBeTa.
WuTepdepenius cBeta B TOHKUX
mwieHkax. IIpumenenue wuHTEp-
depennuu.  Jludpakius cBera.
Hudpakuuonnas pemrerka. Pac-
cesHue csera. Popmyna Byib-
da-bparroB. EcrecTBeHHBIH H
NOJIAPU30BaHHBIA CBET. 3aKOH
Mamntoca. Ilonstpounsl. ucnep-
Paznen 4 «On- | cus csera. Ilornomenue caera.
4 | TuKka ¥ aroMHas | 3akoH byrepa. JaeMeHTbl ¢u- 1 2
buzuka» 3MKM aTOMHOr0 siipa W 3Jie-
MEHTapHbIX 4YacTtul. Pa3mep,
COCTaB M 3aps]] aTOMHOIO sjpa.
MaccoBoe U 3aps0BO€ YHCIIO.
Jledext macchl U 3HEPrusl CBSI3U
sapa. AnepHele cunbl. Moaenu
anpa. PannoakTuBHOE wu3IyUe-
HUE U €ro BUAbL. 3aKOH Paauo-
akTUBHOro pacnana. IIpasuio
CMeIleHus. SnepHble peakuuu.
Henenue anep. SAnepHas sHepre-
tuka. TepMosiiepHble peaklmH.

HUTOIO 6 18

3.3 Coneprkanue 1abOpaTOPHBIX 3aHATUH IO JUCIHMIUIMHE, B TOM YHCJIE 3JICMCHTOB MPAKTHU-
YECKOW MOArOTOBKH, CTPYKTYPUPOBAHHOE 10 pa3jesiaM ¢ YKa3aHUEM OTBEAEHHOI'0 Ha HUX KOJIMYe-
CTBA AKaJIEMUYECKNX YaCOB U BUJOB 3aHSATHIA:

Ne 1 HA3BaHHeE CEMUHA- Bupa texymero KoJu1-Bo yacoB/ ¢opma 00yueHust
POB / MPAKTHYECKHX 3a- KOHTpoT 2028
HATHI / 1a00paTOPHBIX
padot
Dnemenmut npakmuue-
CKOll N0020MO6KU

HanmeHoBanue
Ne pazaena (TeMbl)
JUCIUILIMHBI

3209YHO
OYHO

3ansatue Ne 1 Jomyck
Omnpenenenne MoOMeHTa | Jaboparop-
MHEpLUU Tejla JUHAMHU- | HoM paboTte
YECKUM METOAOM. Ine-
Pazpen 1 .
MEHmbl NPAKMU4YEcKou
«Duznueckue
n0020Mo6Ku: HAYYUTHCA
1 | OCHOBEI 1 4
OTIpeeIsATh MOMEHT
MEXaHHUKH»
WHEPIHNH CIIOLITHOTO
nucka  (IWIMHIApPA) €O
IIKUBOM M TIOJy4E€HHOE
OTIBITHOE 3HaYeHHE

CpaBHHUTL C TCOPCTHUYC-




HaumeHoBanmue
pasaena (TeMbl)
JUCHUILIINHBI

Ne n Ha3BaHmne cemmnHa-
POB / IPAKTHYECKHUX 3a-
HATHI / 1a00paTOPHBIX
padoTr
Dnemenmul npakmuue-
CKOIl NO020MOBKU

Buja texkymero

KOHTPOJIsI

Kou-Bo yacoB/ ¢gopma o0yueHust

2023

32049HO
OYHO

CKHUM.

3anarue Ne 2
OnpefieneHne YCKOPEHUs
CBOOOTHOTO najicHus
IPH TIOMOIIM MaTEeMaTH-
YEeCKOT0 MasTHHKa jie-
MEHmMbl NPAKMUYECKOU
n0020MoO6KU: HAYYUTHCS
OIIPENENIATh  YCKOPCHHE
CBOOOJIHOTO IaACHHS C
IIOMOIIBI0 MaTeMaTHye-
CKOTO MasiTHUKAa W TOJY-
YEHHOE OIIBITHOE 3Haye-
HUE CpPaBHHTH C Teope-
THYECKHM.

Jomyck

nmabopaTop-
HOI paboTe

Paznen 2
«Monekyisap-
Hasi (u3MKa |
TepMOAMHA-
MHKa»

3anatue Ne 3
Omnpenenenue yneiabHOU
TEIUIOEMKOCTH TBEPJIOTO
Tena W HU3MEHEHHS DH-
TPOIIUU HU30JIMPOBAHHOMN
CHCTEMBI. nemenmut
npaKmuueckou noozo-
moeKu: Hay4UTbCS
OTIPENIETATh  YACIbHYIO
TEIJIOEMKOCTh TBEPJOTO
Tena W U3MEHEHHS DH-
TPONUU HM30JIMPOBAHHOM
CHCTEMBI

Jomyck

nmabopaTop-
HOI1 paboTe

Pasznen 3
«JneKTpuye-
CTBO M MarHe-
TH3M»

3aasatue Ne 4
Omnpenenenne ConpoTHUB-
JIEHUsS W YJEIBbHOTO CO-
MPOTHUBJICHUSI MOCTUKOM
Vurcrona. nemenmui
npaKmuueckou noozo-
mMo6Ku: O3HAKOMHTLCS C
pueMaM pacuera U HcC-
MOJIb30BaHUS  Pa3BETB-
JICHHEIX IIeNed IOCTOSH-
HOTO AIEKTPUUYECKOTO
TOKA.

Jomyck
nabopaTop-

HOI1 paboTe

K

3anstue Ne 5
Onpenenenne ko3pdu-
LHUEHTA IIOJE3HOr0 K-
cTBUSL TpaHchopmaropa
1 KodduimeHTa TpaHc-
dbopmaruu.  Inemenmol

Jomyck
nabopaTop-

HOI1 paboTe

K




HaumenoBanue
Ne pasaena (TeMbl)
JAUCHUTIIHHBI

Ne n Ha3BaHmne cemmnHa-
POB / IPAKTHYECKHUX 3a-
HATHI / 1a00paTOPHBIX
padoTr
Dnemenmul npakmuue-
CKOIl NO020MOBKU

Buja texkymero
KOHTPOJISI

Kou-Bo yacoB/ ¢gopma o0yueHust

2023

32049HO
OYHO

NPAKMUYECKoOU  Nnoo2o-
MO6KU: 03HAKOMUTHCS C
NPUHITUIIOM JICHCTBHS U
yCTpOICTBOM TpaHchop-
MaTopa, OINpPEICIIUTh €ro
KILI. ¥ KO3PPUIUEHT
TpaHchopmaIuu.

3ansarue Ne 6
IIpoBepka 3akona Owma
AJid el MEpEMCEHHOTO
TOKa. Jiemenmsl npax-
MUYeCcKoil NOOZOMOGKIU:
OTIpEICIICHUE WHIYKTHB-
HOr0, €EMKOCTHOI'O U 00-
IEr0  CONPOTHBIICHHUS.
IIpoBepka 3akona Oma
JUIS 1CMH TIEPEMEHHOTO
TOKA.

Honyck K

nabopaTtop-

HOI1 paboTe

Paznen 4
«OnTuka
aToMHas
¢buznka»

u

3ansarue Ne 7
Omnpenenenue JUTUHBI
BOJIHBI U SHEPTUU KBaHTa
W3ITydeHUsl Ta30BOTO Jia-
3epa JII'-75. Dnemenmot
NPAKMu4ecKkoii  noo2o-
mo6Ku: MN3ITyYeHHsI Ta30-
Boro nasepa JII'-75.

Jomyck K

nabopaTop-

HOI paboTe

3anstue Ne 8
Onpenenenne  KOHIIEH-
Tpallud ~ HEW3BECTHOTO
pacTBopa TIpH TOMOIIH
(b OTO3IEKTPOKOIOPH-
MeTpa. dnemenmul
npPaAKmuueckoii  noozo-
mMoeKu: HAYIHUTHCS
OIpeNieNIATh KOHIEHTpa-
UM HEHW3BECTHOTO pac-
TBOpa TpU  TIOMOIIH
®OKa.

Jomyck K

nabopaTop-

HOI paboTe

3aastue Ne 9
Hrtorosoe 3ausitue

VYCTHBIN
onpoc

Hroro

3.4 ConepkaHre CaMOCTOSITSIIBHONH PabOTHl OOYYAIOIIUXCS TIO TUCIUIUIMHE, CTPYKTYpHPO-
BaHHOE I10 pa3/ieliaM C YKa3aHHeM OTBEJICHHOTO Ha HUX KOJIMYECTBA aKaJIeMUYECKUX YACOB U BUOB
CaMOCTOATEIILHON PabOTHI:



Kox-Bo yacoB / ¢opma o0yuenus
HaumeHoBaHue 2023
Ne pasaena Bua camocTosnTeabHOI pado- o
“| (Tembl) nucum- ThI s =
TUTHHBI T s
3 g
1 3akperuieHue  MpOIEHHOTO
Paznen 1 «®usu- | marepuana. IloaroroBka Kk
YeCKHe  OCHOBBHI | JIJAOOPATOPHBIM pabotam. 30 13
MEXaHUKH Brinonnenue JIOMAIIHETO
3aJIaHUsl.
2 | Pazmen 2 «More- | 3akperyieHUEe  MPOMJICHHOTO
KynsipHas ¢u3uka | marepuana. IloaroroBka k
U TEepMOJIMHAMU- | JaOOPaTOPHBIM pabotam. 30 13
Ka»» Brinonnenue JIOMAIIHETO
3aJIaHMs.
3 | Pasmen 3 3akperieHue  MPONJEHHOIO
«OnekTpuyecTBo | Marepuana. lloaroroBka K
U MarHeTU3M» J1a00paTOPHBIM paboram. 30 13
Beinonnenue JIOMAIIHETO
3a7aHusl.
Paznen 4 3akperieHue  IpONUJIEHHOTO
«OnTuka u atroMm- | matepuana. IloaroroBka K
Has pU3HKa» 1a00paTOPHBIM pabotam. 29,7 13,7
Brinonnenue JIOMAIITHETO
3aJIaHusl.
IToaroroBka K MPOMEXYTOUHOM aTTECTALIUU 9 36
KoHTakTHbIE Yachl HA MPOMEXKYTOUHYIO aTTECTAIHIO 1,3 1,3
HTtoro 130 90

4. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHMSI U151
CAMOCTOATEJBHOU PABOTHI OBYUYAIOILIIUXCA ITO JUCHUTIJIMHE
CamocrodrenbHas paboTa 00y4aroUXcs M0 AUCHUILTIHE 00eCIeunBaeTCs:

Ne pazpena quc-
HUIIIMHEBI. Bug
CaMOCTOSITE I b-

Haumenosanue
y4eOHO-MeTOAN4YEeCKUX MaTePHAJIOB

KoanuyecTBo B 0M0-
JHOTEKeE / CChLIKA

) Ha ObC
HOM padoThI
Paznen 1 «®usu- |1) ®usuka. Mexannka u MoJjekyispHas ¢usuka : mero-|https://e.lanbook.co
YEeCKHE OCHOBBI  |muueckue ykazanus / coctaButenu E. I'. bamenko, A. I'.\m/book/148578
MEXaHHUKN Moxpueuu. — Ilepcuanosckuii : Jlonckoin I'AY, 2020.
— 40 c. — Texkcr : aneKTpoHHbIH // JIaHb : 3JE€KTPOHHO-
O6ubnuoreyHas cucTema. — URL:

https://e.lanbook.com/book/148578 (mata oOpameHus:
26.05.2023). — Pexxum noctyna: Juis aBTOpH3. MOJIb30Ba-
TeJen.

2) NBanos, 1. B. CoopHuUK 33734 10 KypCy OCHOBBI (u-
3UKA M OModu3uku : yuyeOHoe mocobue / M. B. MBaHOB.
— 2-¢ u3n., ucnp. — Cankr-IletepOypr : Jlans, 2022. —

https://e.lanbook.co

m/book/210920
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Ne paznena nuc-

IUIIIMHBI. Bug

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoianuyecTBo B 0H0-
JHOTEKE / CChLIIKA
Ha 9bC

128 ¢. — ISBN 978-5-8114-1349-2. — Tekct : anek-
TpOHHBI // JlaHb : 3MEKTPOHHO-OMOIMOTEUHAsT CHCTEMA.
— URL.: https://e.lanbook.com/book/210920 (mata o6pa-
menus: 26.05.2023). — Pexxum noctyma: [uisi aBTOPH3.
MOJIb30BATEIICH.

3) ®uzuka : METOAUYECKHUE YKa3aHUs U 3aaHUsl 111 KOH-
TposibHOU paboThl / cocT.: E.I'. banenko, B.B. Manako. —
IlepcuanoBckuii Houl’'AY, 2015. 61 c -
http://ebs.rgazu.ru/index.php?g=node/4742 (mara oGpa-
menust: 26.05.2023). — TekcT : 3JeKTPOHHBII.

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

4) buoduszuka: METOAMYECKUE YKA3aHUA U 3aJaHHsl s
KOHTpOJbHOM paboTsl / coct.: E.I'. banenko, B.B. Mana-
ko. — IlepcuanoBckuit : Joul'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (mara oGpa-
menust: 26.05.2023). — TeKCT : 2IeKTPOHHBI.

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

5) Uanos, U. B. OcHoBbl (husuku u Onodusuku : y4eo-
Hoe nocobue / 1. B. iBaHOB. — 2-¢ 3., ucmp., JA0I. —
Cankr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — TekcT : anexkTpoHHbIN // JlaHb : 2yIeK-
TPOHHO-OMOIMOTEYHAS cucTema. URL:
https://e.lanbook.com/book/210917 (mata oOpareHus:
26.05.2023). — Pexum jmocTyma: Juist aBTOpHU3. MOJIb30Ba-
TEJICH.

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

6) OnpeneneHue MOMEHTAa MHEPUUU TBEPJOTO Tea IU-
HAMUYECKHUM METOJIOM : MeTtoauudeckue ykazanus / E.I.
banenko, T.}O. TapycoBa. — IlepcuanoBckuii : Jlon['AY,
2014. — 22 c. - http://ebs.rgazu.ru/index.php?q=node/4741

(mata obpamenus: 26.05.2023). — TekcT : AIEKTPOHHBI.

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

7) Omnpenenenue yCKopeHHe CBOOOIHOTO MAaJeHUsI C MO-
MOIIIbI0O MAaTEMAaTUYECKOTO MAsITHUKA: METOANYECKHUE YKa-
3anus / E.I. banenko, T.}O. Tapycosa. — Ilepcuanos-
CKUU Houl"'AY,  2014. 20 «c.
http://ebs.rgazu.ru/index.php?q=node/4603 (mata oOpa-
menust: 26.05.2023). — TekcT : 3JeKTPOHHBII.

http://ebs.rgazu.ru/in

_|dex.php?g=node/460

3

Pasnen 2 «Moie-
KyJsipHas (pu3mka
Y TepMOJIMHAMHU-

Kay

2) UBanos, 1. B. COopHHK 3a7a4 110 KypCy OCHOBBI (pH-
3UKU U Onodusuku : yuyebHoe nocobue / V. B. VBaHoB.
— 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekcr : 3JeK-
TpOHHBIH // JlaHb : 37MEeKTpOHHO-OMONIHMOTEUHAsT CHUCTEMA.
— URL: https://e.lanbook.com/book/210920 (mara o6pa-
menust: 26.05.2023). — PexxuMm poctyna: uisi aBTOPH3.
10JIb30BATEIEN.

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

3) ®usmkKa : MEeToANYEeCKHe YKa3aHHsl U 3a1aHus ISl KOH-
TpoabsHOU pabotel / cocT.: E.I'. banenko, B.B. Manako. —
Ilepcuanosckuit @  Joul'AY, 2015. 61 c -
http://ebs.rgazu.ru/index.php?g=node/4742 (mata oGpa-
mienust: 26.05.2023). — TekcT : 2JIeKTPOHHBIN.

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

11



http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4603
http://ebs.rgazu.ru/index.php?q=node/4603
http://ebs.rgazu.ru/index.php?q=node/4603
http://ebs.rgazu.ru/index.php?q=node/4741

Ne paznena nuc-

IUIIIMHBI. Bug

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoianuyecTBo B 0H0-
JHOTEKE / CChLIIKA
Ha 9bC

4) buodusuka: METOAMYECKHE YKa3aHUS U 3aJaHus s
KOHTpOJbHOM paboTsl / coct.: E.I'. banenko, B.B. Mana-
ko. — IlepcuanoBckuit : Joul'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (mara oGpa-
mennst: 26.05.2023). — TeKCT : 2IeKTPOHHBII.

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

5) Ueanos, 1. B. CoopHUK 3a/1a4 110 KypCy OCHOBBI (hu-
3UKH ¥ Omodusuku : yueOHoe mocoodme / 1. B. MBaHoB.
— 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022, —
128 c. — ISBN 978-5-8114-1349-2. — Tekcr : 37ek-
TPOHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/210920 (nmata oGpa-
menust: 26.05.2023). — Pexxum nmoctyma: uisi aBTOPH3.
110JIb30BaTENEH.

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

Pasnen 3
«DNEKTPUIECTBO
U MAaruc€Ttu3sm»

2) Ueanos, 1. B. CoopHHK 3a/1a4 110 KypCy OCHOBBI (hu-
3UKH ¥ Omodu3uku : yuyeOHoe mocodbue / M. B. MBaHOB.
— 2-e usn., ucnp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c. — ISBN 978-5-8114-1349-2. — TekcT : 37€k-
TPOHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAST CUCTEMA.
— URL: https://e.lanbook.com/book/210920 (nmata o6pa-
menust: 26.05.2023). — Pexxum nmoctyma: st aBTOPH3.
110JIb30BaTENEH.

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

3) dusuka: METOAUYECKUE YKa3aHUs U 3aJaHusl JUIsl KOH-
TposbHOM paboTsl / coct.: E.I'. banenko, B.B. Manako. —
[lepcuanoBckuii Houl'AY, 2015. 61 c -
http://ebs.rgazu.ru/index.php?g=node/4742 (mata oGpa-
menust: 26.05.2023). — TekcT : 3IeKTPOHHBIN.

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

4) buoduzuka: METOAMYECKHE YKa3aHUS U 3aJaHus s
KOHTpOJIbHOM pabotel / coct.: E.I'. banenko, B.B. Mana-
ko. — Ilepcuanosckmiti : Jlon’'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (marta oGpa-
mernst: 26.05.2023). — TekcT : AIeKTPOHHBIH.

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

5) UBanos, U. B. OcHoBbI (u3uku u Ouodusuku : y4ueod-
Hoe nocobwue / 1. B. IBaHOB. — 2-¢ 3., ucmp., A0, —
Canxkr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — Tekcrt : anekTpoHHsbIit // Jlanb : 31ek-
TPOHHO-OMOMHOTEeYHAs cucTema. URL:
https://e.lanbook.com/book/210917 (mata oOpareHus:
26.05.2023). — Pexum mocTyma: it aBTOPHU3. MOJIb30Ba-
TEJICH.

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

Pa3znen 4
«OnTUuKa U aToM-
Has QUMK

2) NBanos, 1. B. CoopHuK 33734 M0 Kypcy OCHOBBI (u-
3UKH M Onodu3uku : ydeOHoe mocodme / M. B. MBaHoB.
— 2-e m31., uctip. — Cankr-IlerepOypr : Jlans, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekcr : 27ek-
TPOHHBIN // JlaHb : 37IeKTpOHHO-OMONIMOTEYHAsE cUCTEMA.
— URL: https://e.lanbook.com/book/210920 (mata oGpa-
menust: 26.05.2023). — Pexxum nmoctyma: st aBTOPH3.
M0JIb30BATEIICH.

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

3) ®usuka: METOIMYECKUE YKA3aHUS U 3aJaHUs JUJIST KOH-

http://ebs.rgazu.ru/in
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http://ebs.rgazu.ru/index.php?q=node/4741
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/4741
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/4742
http://ebs.rgazu.ru/index.php?q=node/4741
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/4742

Ne paznena nuc-

IUIIIMHBI. Bug

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoianuyecTBo B 0H0-
JHOTEKE / CChLIIKA
Ha 9bC

TposibHOU paboThl / cocT.: E.I'. banenko, B.B. Manako. —
IlepcuanoBckuit : Joul'AY, 2015. 61 c -
http://ebs.rgazu.ru/index.php?g=node/4742 (matra oGpa-
meHust: 26.05.2023). — TekcT : 3JeKTPOHHBII.

dex.php?g=node/474
2

4) buodusuka: METOAMYECKUE YKa3aHUS U 33aJaHUS IS
KOHTpOJbHOM paboTsl / coct.: E.I'. banenko, B.B. Mana-
ko. — IlepcumanoBckuit : Joul'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (mara oOGpa-
menust: 26.05.2023). — TeKCT : 3IeKTPOHHBII.

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

5) Uanos, U. B. OcHoBbl (usuku u Onodusmku : y4eo-
Hoe nocobue / 1. B. IBaHOB. — 2-¢ 3., ucmp., JA0I. —
Cankr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — TekcT : anexkTpoHHbIN // JlaHb : AyeK-
TPOHHO-OMOIMOTEYHAS cucTema. URL:
https://e.lanbook.com/book/210917 (mata oOpareHus:
26.05.2023). — Pexwum jmocTyma: Juist aBTOpHU3. MOJIb30Ba-
TEJICH.

https://e.lanbook.co
m/book/210917
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http://ebs.rgazu.ru/index.php?q=node/4741
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/4741
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
https://e.lanbook.com/book/210917
https://e.lanbook.com/book/210917
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5 OLIEHOYHBIE MATEPHAJIBI IS TPOBEAEHUSA ITIPOMEXYTOYHON

ATTECTALIUA

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

Konx xom-
neTeHuuu /
HNuaukarop
JA0CTHIKE-
HHUA KOMIIC-
TEHIHHU

Conepxanue
KOMIEeTeHI[HH
(W ee yacTm)

HaunmenoBanue

HHIHKATOPA J10-

CTHKEHHSI KOM-
neTeHuu

B pe3yabTare usyueHuns y4eOHON JUCHUILIMHBI 00Y4YAKOIIHECH T0JKHBI:

| 3Tan
3HaTh

Il aTran
YMmerhb

111 3Ttan
HaBbIk U (M/1H) ONIBIT
AesITeJIbHOCTH

OIK-1 /
OIIK-1.1

crocobeH pemiarb
TUTIOBBIE  3aJlaud
poQeCCuoHAIIb-
HOM JIeSTENbHOCTH
Ha OCHOBE 3HaHMI
OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKHUX,
€CTeCTBEHHOHAYY-
HBIX H oOImemnpo-
beccroHanbHBIX
JUCITUTUIAH C TIPH-
MeHeHHueM HH)Op-
MaIMOHHO-
KOMMYHHKAIOH-
HBIX TEXHOJIOTHUM

UCTIOJB3YeT OC-
HOBHBIC 3aKOHBI
MAaTEMATUYCCKUX
JMCIUTUTAH JIJIS
PCIICHHUA THUIIO-
BBIX 33124 MPO-
beccroHanbHOM
JeSITeIbHOCTH

OcHoBHbIE TOHATHUSA, (hU3HYe-
CKHUe SIBJICHUS, OCHOBHBIEC 3aKO-
HbI U MOJIETI MEXAHUKH, DIIEK-

TPUYECTBA M MarHETU3Ma, KO-

J1e0aHuM U BOJIH, KBAHTOBOM
(bu3MKH, CTaTUCTUYECKON (PH-

3UKHU ¥ TEPMOJIUHAMUKY; Tpa-
HUIIBI UX IPUMEHUMOCTH, ITPH-

MEHEHHUE 3aKOHOB B BayKHEHIIINX

MIPAKTUICCKUX TIPHITOKECHUSX.
OcHoBHbIE HU3HYECKUE BEIH-
YUHBI U PU3NICCKUE KOHCTAH-

ThI, UX OMPEJIETIeHUEe, CMBICI,
CIIOCOOBI ¥ €IMHUIIBI HX H3Me-
penust; GyHIaMeHTalIbHbIE PU-

3WYECKHE OTIBITHI U UX POJIb B
pPa3BUTHUU HAYKH; - Ha3HAUYCHUE

Y TIPUHIIATIBI TSHCTBUS BaX-

HeHmux pu3ndeckux npuoo-

pOB.

Hcnonb30BaTh OCHOBHBIE
IpHUeMbl 00PaOOTKH dKCIIEPH-
MEHTAJIbHBIX JaHHbBIX; pellaTh

TUTIOBBIC 33]1a4 110 OCHOB-
HBIM pazjenaM (GU3uKH; 00b-
SICHUTh OCHOBHBIE Ha0r0/1ae-
MBbI€ TIPUPOIHBIE U TEXHOTCH-

HbIE sIBJICHUS U 3D (DEKTHI ¢
MO3UIUI (PyHIaMEHTaTbHBIX

(UBUYECKUX B3aUMO/IEH-

CTBUH; UCTOJIKOBBIBATH CMBICI
(UBUYECKUX BEIUYUH U T10-
HSTHUI; 3aITUCBHIBATh YpaBHE-
HUsE 17151 QU3UIECKUX BEIH-

ynH B cucreMe CU. PabGoraTth
¢ mpubopamu u 000pya0Ba-
HUEM COBPEMEHHOU (hu3mue-

CKOM 1abopaToOpHH; UCIIONb-
30BaTh METOJIBI (PU3UIECKOTO

1 GU3UKO-XUMHYECKOTO.

Bnanets MeTogamu 3Kc-
MEePUMEHTaJILHOTO UCCIIe-
noBanus B pusuke (Tura-
HUPOBAHUE, TOCTAHOBKA U
00paboTKa IKCIIEpUMEH-
Ta); UCIIOJIH30BAHUSI OC-
HOBHBIX 00IIe(pHU3HYe-
CKHMX 3aKOHOB W MPUHIIH-
OB B BAKHEUIIINX MPAK-
TUYECKUX MPUIIOKEHUSAX;
MPUMEHEHHUS OCHOBHBIX
METO/I0B (PU3HKO-
MaTEeMaTU4YeCKOro aHaJn-
3a 17151 PEIeHUs ecTe-
CTBEHHOHAYYHBIX 3aJ1a4.
[IpaBunbHOM dKCIUTYaTa-
MU OCHOBHBIX MTPHOOPOB
U 000pyTIOBaHUS COBpE-
MeHHOMW (pu3nueckoi na-
OopaTtopuu; UCII0Ib30Ba-
HUS METOZI0B (PU3HUECKO-
ro MOJEJIMPOBAHUS HA
MIPaKTHKE.
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5.2 Onucanue noka3artejiei u KpUTEPUEB OLICHUBAHUA KOMIIeTEHIIMH Ha PA3JTUYHBIX 3Talmax ux q)OpMI/IPOBaHI/IH, OIIMCaHHuE IKAaJ OCHUB a-

pUTENbHO» B (hOpMe HK3aMeHa.

HHUA

5.2.1 Onucanue MKaJIbl OLIEHUBAHUA C(POPMUPOBAHHOCTH KOMIIETEHIIUIT
KOMHCTCHI_[I/II/I Ha pa3JIMYHBbIX dTallaX UX q)OpMI/IpOBaHI/IH OLCHHUBAIOTCA IIKAJIOH: COTIIUYHO», «XOPOII0», KyAOBJICTBOPUTCIBHO», «KHCYAOBJICTBO-

5.2.2 Onucanue noka3areJsieii 1 KpuTepHeB OlleHHBAHUS KOMIIETEHIIHI HA Pa3JIMYHBIX ITanax ux opmMupoBaHus

Pe3ynomam o0yuenusn
no oucyuniune

Kpumepuu U nokasaméeilu OUeHUBGAHUA DE3)/IbmAamoe oﬁyqeuuﬂ

«Hc{yo“ﬂemeopume/l bHO)

«ydoeﬂemsopumeflbno»

wopouio)

«OMJAUYHO))

| 5Tan

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

@®parMeHTApHbIE 3HAHMS
OCHOBHBIX TOHSATHH, (U3H-
YECKHX SIBIICHUM, OCHOBHBIX
3aKOHOB M MOJIEJIEN MeXa-
HUKH, DJJEKTpUYECTBA U
Mar"eTusMa, KojieOaHui Hu
BOJIH, KBaHTOBOH (DU3HKH,
CTaTUCTUYECKOW (PU3MKU U
TEPMOJIMHAMUKH; TPaHUIIbI
WX TPUMEHHUMOCTH, TIpUMeE-
HEHHE 3aKOHOB B Ba)KHEH-
MIUX TPAKTUYECKUX TIPH-
noxenusx. |  OrcyreTrBHe
3HAHMI

HenoJinble 3HaHMsSI OCHOB-
HBIX TTOHATHH, (PU3HIECKUX
SIBICHUM, OCHOBHBIX 3aKO-
HOB U MOJICJICH MCXaHHUKHU,
AJIEKTPUYECTBA U MarHe-
TH3Ma, KOJCOaHUH U BOJIH,
KBAaHTOBOW (DU3HMKH, CTATH-
CTHYECKON (PU3UKU U Tep-
MOJMHAMUKH; TPAHUIIBI UX
MPUMEHUMOCTH, TpPUMEHEe-
HHE 3aKOHOB B BaKHEHUIIIMX
MPaKTUYECKUX  TPUIIOXKE-
HHSX..

CdopmupoBanHbie, HO coaep-
JKalye oTAe/IbHbIe NPodeIbl
3HAHUSI OCHOBHBIX TOHSTHH,
(u3nYecKux SBIICHUM, OCHOB-
HBIX 3aKOHOB M MOJelel Mexa-
HUKH, SJICKTPUUCCTBA U MArHe-
TU3Ma, KojeOaHuW U BOJH,
KBaHTOBON (U3MKH, CTATUCTH-
yeckoil (U3MKH U TEpPMOAMHA-
MHKH, TpaHUIbl WX IMPUMCHU-
MOCTH, TPUMEHEHUE 3aKOHOB B
Ba)KHEUIIINIX MPAKTUYCCKUX
MPUIOKEHUSX.

CdopmupoBannbie U CcH-
creMaTHYecKne 3HAHMA
OCHOBHBIX MOHATHH, (Qu3u-
YECKHUX SBJICHUM, OCHOBHBIX
3aKOHOB U MoOjeNield Mexa-
HUKH, OJJIEKTpUYEeCTBa W
MarHeTusMma, KOIeOaHWi U
BOJIH, KBAaHTOBOH (DU3HKH,
CTaTHUCTUYECKON (U3uKu u
TEPMOJIMHAMHUKH;, TPAHUIIBI
UX MPUMEHUMOCTH, MpPUME-
HEHHE 3aKOHOB B BaKHEM-
IIMX MPAKTUYECKUX MPHUIIO-
KEHUSX..

Il 5Tan
Ymers
HCIIOJIb30BaTh OCHOBHBIE
preMbl 00pabOTKH dKCIIe-
PUMEHTAIBHBIX JAHHBIX;
pelaTh TUIOBBIE 33JJa4H 10
OCHOBHBIM pa3zzenam Gpusu-
KU; OOBSCHUTH OCHOBHBIE
HaOJIr01aeMble IPUPOIHBIE U

®dparmMeHTapHOe  YMEHHe
HCIIOJIb30BaTh ~ OCHOBHBIE
pueMbl 00pabOTKU JKCIIe-
PUMEHTAIIbHBIX  JIAHHBIX;
peuaTh TUMOBBIE 33]a4H 110
OCHOBHBIM pazzienam (pu3u-
KH; OOBSCHUTH OCHOBHBIC
Ha0II0JaeMble  TTPUPOHBIC
YW TEXHOTCHHBIC SIBJICHUS U

B nesioM ycnemHoe, HO He
CHCTEeMATH4YeCKOe yMeHHe
UCIIOJIb30BaTh  OCHOBHbBIE
npueMbl 00pabOTKHU IKCIe-
PUMEHTAJIBHBIX  JIaHHBIX;
peliaTth THUIIOBBIE 3a/ladyH
II0 OCHOBHBIM pa3zfeiiaM
¢u3uk; OOBACHUTH OC-
HOBHBIE HabJ01aeMble

B uesiom ycnemnoe, HO coxep-
JKalee OTIeJIbHbIE MPOdesbI
YMeHHe WCIIOJIh30BaTh OCHOB-
HblE MpHEMbl OOpabOTKH 3KC-
MEePUMEHTATbHBIX JTaHHBIX;
peliaTh THUIOBBIE 3aJadd  TIO0
OCHOBHBIM pazjienaMm (U3HKY;
OOBSICHUTH OCHOBHBIC HaOIIO-
JaeMble TPUPOIHBICE M TEXHO-

YcnemHoe U cucreMaruye-
CKOe yMeHHe HCIIOJIb30BaTh
OCHOBHBIE TPHUEMBI 00pa-
OO0TKH 3KCIEPUMEHTATbHBIX
JAHHBIX;, pellaTh THIIOBBIC
3aJ1a9il TI0 OCHOBHBIM pa3-
nenam (pU3UKU; OOBSCHUTH
OCHOBHBIE  HAOJIOJaeMbIE
MPUPOJIHBIE M TEXHOTCHHBIC
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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-
JaMEHTaJIbHBIX (PU3NYECKUX
B3aNMOJICHCTBHUI; HCTOJIKO-
BBIBATh CMBICIT (PU3HYECKUX
BEJIUYMH U IIOHSATHH; 3aIlk-
ChIBaTh ypaBHEHUS 1Isl Pu-
3UYCCKUX BEIIMYUH B CHUCTE-

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

addexTh ¢ mo3unui ¢GyH-
JTaMEHTaIbHBIX ¢buznye-
CKHUX B3aHMO/ICHCTBHIA;
HCTOJIKOBBIBaTh CMBICT (hui-
3UYECKUX BEIMYUH U TOHS-
THI; 3alHChIBaTh ypaBHE-
HUS 11 pU3MYECKUX BeH-
yua B cucteme CHU. / Or-
CyTCTBHE YMEHHU I

MPUPOJIHBIE W TEXHOTCH-
HBIC SBJICHHUS M d(DPEKTHI C
no3unuii  GyHgaMEHTab-
HBIX (PU3HYECKUX B3aUMO-
JICUCTBUN; HCTOJKOBBIBAThH
CMBICT (DU3HYECKUX BEIH-
YUH W TIOHSATHH; 3aIlHChI-
BaTh ypaBHCHUS s (HU3H-
YECKUX BEJIMYUH B CHCTEME
CIH.

TeHHBIC SBJICHHUS U 3(PQPEKTH C
MO3HMIMKA  (yHJIaMCHTAIbHBIX
(U3UYECKUX B3aUMOJICHCTBUI;
HCTOJIKOBBIBATb CMBICIT (DH3H-
YEeCKUX BEJIWYMH W IOHATHI;
3alUChIBaTh yPaBHCHUS IS
(PM3UYECKUX BEIIMYMH B CHCTE-
me CI.

sBiieHus. U dPPEeKTh ¢ 1o-
3unmii  (pyHTaMEHTaTbHBIX
dusznyeckux  B3aMMOJEHi-
CTBUH; HUCTOJIKOBBLIBATh
CMBICT (DU3HYECKUX BEJH-
YUH W TIOHSTHUN; 3aIHCHI-
BaTh ypaBHEHUs i (pusm-
YECKUX BEJUYHH B CHCTEME
CH.

I sTan
Buiagers HaBbIKaAMM HKCTIC-
PUMEHTAIILHOTO HCCIIeI0Ba-
HUs B pu3KKe (IIaHUPOBa-
HUE, TOCTaHOBKa 1 00paboT-
Ka 9KCIIEPUMEHTA); UCIIOJIb-
30BaHUS OCHOBHBIX 00IIe-
(bU3HYEeCKUX 3aKOHOB U
MPUHIIUIIOB B BKHEHIIINX
MPAKTUYICCKUX TPHUIIOKEHH-
AX; TIPUMEHEHHUSI OCHOBHBIX
METO/I0B (PU3UKO-
MaTeMaTUYECKOTO aHalu3a
JUTSL PEIIEHUS €CTECTBEHHO-
HayuHbIX 3a7a4. (OIK-
1/0IIK-1.1)

®parMeHTapHOE ITPUMEHe-
HHE HABBIKOB dKCIICPUMCH-
TaJIBHOTO WCCJICIOBAHUS B
busnke (TutanupoBaHue,
MOCTaHOBKa M 00paboTka
AKCIIEPUMEHTA); MCIIONb30-
BaHHMS OCHOBHBIX 00IIEe(U-
3MYECKUX 3aKOHOB W TPHH-
IIUTIOB B BXHEUIIHMX TIPaK-

TUYECKUX  TPHIOKEHUSX;
MIPUMEHEHUS OCHOBHBIX
METOJIOB ¢busuKo-

MaTEMaTHUYECKOr0 aHaau3a
JUIS. pEelIeHUs eCTECTBEHHO-
HaydHbIX 3amad. / OreyT-
CTBHE HABBIKOB

B wesom ycnemmsoe, HO He
CHCTEMATHYECKOe MpHuMe-
HeHHE HABBIKOB JKCIIEpH-
MEHTAJIBHOTO  HCCJIeIOBa-
HUS B (u3uke (MIaHUpO-
BaHHE, IOCTAaHOBKAa U 00-
paboTKka  JKCIEpUMEHTA);
WCIIOJIb30BAaHUSI OCHOBHBIX
o0medu3nIecKknx 3aKOHOB
W TPUHLUUINOB B BaXKHEW-
IUX TPAKTHYECKUX IPH-
JIOKEHUSAX;  MPUMCHCHHS
OCHOBHBIX METOJIOB (hu3H-
KO-MaTeMaTH4YeCKOro aHa-
7Iu3a IS pelieHusl ecTe-
CTBEHHOHAYYHBIX 3aJ1a4.

B uesom ycnensoe, HO conpo-
BOJKIAIOIIEeCs]  OTAeJIbHBIMH
OIIMOKAMH npUMeHeHHne
HABBIKOB YKCIIEPUMEHTAIILHOTO
uccienoBanus B (usmke (Iuia-
HUpPOBaHUE, MOCTAaHOBKAa U 00-
paboTka »JKCIEpPUMEHTA); HC-
MOJIb30BAHUST OCHOBHBIX OOIIIe-
(bu3MYECKUX 3aKOHOB W TIPUH-
[IUTIOB B BAXHEHIINX TPAKTH-
YeCKUX MNPUTIOKEHUSX; MPUMe-
HEHUSI OCHOBHBIX METOJIOB (hu-
3UKO-MaTEeMaTHYeCKOr0 aHaJH-
3a JIJIS PeIIeHUs €CTECTBEHHO-
HAyYHBIX 3aJ1a4.

YcnemHoe U cucreMaruye-
CKoe NMPpUMeHeHHe HABBIKOB
9KCIIEPUMEHTAIBHOTO  HC-
cienoBanus B pusuke (ia-
HUPOBaHUE, IMOCTAaHOBKA H
00paboTKa 3KCIEpUMEHTA);
UCTIONIE30BAaHUSI  OCHOBHBIX
0o0medu3nyecKkux 3aKOHOB
U TIPUHIIMIIOB B BaXKHEUIIINX
MPAKTUYCCKUX TPUIIOKEHU-
AX; TMPUMEHEHUS OCHOBHBIX
METOJIOB busuko-
MaTeMaTUYECKOTO aHalu3a
JUTSL PEIICHUST €CTECTBEHHO-
HAy4YHBIX 3a7a4.

17



5.3 TunoBbIe KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAJIbI, HEO0X0UMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMeHM i, HABHIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XaPAKTEPU3YOLIMX
3Tanbl ((OPMUPOBAHUS KOMIIETEHIMI B Mpoliecce 0CBOEHHUs 00pPa30BaTeIbHOI MPOrpaMMbl
Texyiuit KOHTPOJIb YCIIEBAEMOCTH 00eCIeunBaeT OLIEHUBAHKE X0/1a OCBOCHUS NUCLUIUINHBI,
1 BKJIFOHACT yCTHbII>'I OmpocC, TCCTUPOBAHUC, TMCBbMCHHBIC KOHTPOJIbHBIC pa6OTbI.

Bonpocsl 1 gonmycka W 3allUMThI JA0OpaTOpHOil padoThI: ompeaeleHHe MOMEHTA
HHEPUHH TBEPAOI0 TeJIa JTMHAMHYECKMM METO10M
1) 3anummte GopMyiy U AalTe ONMpeaesieHUE YIJIOBOTO MYTH, YIIIOBOH CKOPOCTH M yIJIOBOTO

YCKOpEHHUSI.

2) B kakux emIuHHIIAX U3MEPSIETCS YIIIOBOH MyTh, YIIIOBasi CKOPOCTh U YIJIOBOE YCKOPEHUE?
3) MHaiite onpeneneHre abCOIIOTHO TBEPIOTO TelIa.

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

5) B kakux eJMHHUIAX U3MEPAIOTCS MOMEHTHI MHEPIHH, CHJIBI H HMITYJIbca?

6) Hamummre hopMymb! 71s OMpeaeTeHHs MOMEHTA HHEPLHH CIUIOIIHOTO HUIHHApPA (IMCKA) 1
mapa

7) 3amummTe OCHOBHOM 3aKOH JMHAMHKM BPAIIATENbHOTO JBHKEHHS

8) Cdopmynupyiite 3aK0H COXpaHEHHS MOMEHTA HMITYJIbCA.

9) 3anummure hopmyty 1T KHHETHYECKOH SHEPTHH BPAIIATENLHOTO ABMKEHUS TBEPIOrO Tea
U TeJa, KaTAIIEerocs no TOpU30HTAILHOM MOBEPXHOCTH

10) Hanummte GopMyIIb! CBA3M YTIIOBBIX M TMHEHHBIX BETHYHH

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

OIIK-1 CriocobeH pemiaTh THUIOBBIE 3a/1a4i MPO(GECCHOHATBHON IESTETHHOCTH Ha OCHOBE 3HAHUIA
OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX, €CTECTBEHHOHAYUHbIX U OOLIENPO(ECCHOHATBHBIX JIHCIH-
IUIMH C TMPUMEHEHHEeM MH()OpMAaIMOHHO-KOMMYHHUKaIMOHHBIX TexHosoruit/ OINK-1.1 cnons3yer
OCHOBHBIE 3aKOHBI MAaT€MaTUYECKUX JUCIUIUIMH JJIs pelIeHHs] TUIIOBBIX 33/1a4 Mpo(heCcCHOHATBHON
NEATETbHOCTH

3HATh OCHOBHBIE TOHATHSA, (PU3NYECKUE SBJICHUS, OCHOBHBIE 3aKOHBI M MOJEIN MEXaHHKH,
JIEKTPUUECTBA M MarHeTus3Ma, KojeOaHuil U BOJIH, KBAHTOBOM (PU3MKH, CTAaTUCTUYECKOH (hr3u-
KM 1 TEPMOJIMHAMUKHN; TPAHUILIBI UX IPUMEHUMOCTH, IPUMEHEHNE 3aKOHOB B BaKHEHIIIHNX MpaK-
THYECKUX TPHUIIOKEHHUSX; OCHOBHbIE (DU3MUYECKHE BEIMYUHBI M (PU3MUYECKUE KOHCTAHTHI, MX
OTIpesieNIEHUE, CMBICH, CIIOCOOBI M €IMHUIBI UX W3MepeHus; (pyHaaMeHTaldbHble (pU3NUecKHe
OTBITHI M X POJIb B Pa3BUTUU HAYKH; - Ha3HAYCHHME U MPUHLMUIBI JEHCTBUS BaXXHEUIINX (Hr3u-
YeCKUX MPHUOOPOB.

BOl'lpOCI)I AJISl MOATOTOBKH K 3K3aMEHY

1. Tpaekropus, myTh, nepemelieHrue. Bektopa cpeaHeil 1 MTHOBEHHON CKOPOCTH, MX BEJIMYMHA U
HaIpaBJICHUE.

2. BekTopa kacaTteapHOro, IEHTPOCTPEMHUTENLHOTO U MOJHOTO YCKOPEHUS, X BEJIMYMHA M HalpaB-
JICHHE.

3. JIBM>KeHHE MaTepHATBHOM TOYKH IT0 OKPYXHOCTH. YTJIOBas CKOPOCTb M YIJIOBOE YCKOpPEHHE.
CBs13b TMHEWHBIX U YITIOBBIX XapaKTEPUCTUK JBUKEHUS.

4. IlepBblid, BTOpOi U TpeTuid 3akoHbl HptoToHa. UMnynibe cuibl. UMiymbe Tena. 3akoH W3MEHEHUS
HMITYJIbCA. 3aKOH COXPAaHEHUs MTOJHOI0 UMITYJIbCA U30JIMPOBAHHON CUCTEMBI.
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5. PaboTa KOHCEpBAaTUBHOW U HEKOHCEPBATUBHOM cribl. KuHeTHUEeCKas ¥ MOTEHIMAIbHAS YHEPTUSI.
3aKOH COXpaHEHMSI SHEPTUU.

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

7. MOMEHT cujbl 1 MOMEHT UMITYJIbCa BPALLAIOLIETOCs Tejla OTHOCUTENBbHO ocu. OCHOBHOE ypaB-
HEHUE NVMHAMHUKHU BPAIATEJIBHOIO JBUKCHMS. 3aKOH COXPAHEHHsS MOMEHTAa MMILYJIbCa MEXaHMU-
YECKON CUCTEMBI.

8. 3aKOH BCEMHMPHOro TAroreHus. lloTeHuumanbHas >HEpPrus rpaBUTALIMOHHOIO B3aMMOICHCTBHS
JBYX MaTepuaibHbIX ToueK. [lepBas U BTOpas KOCMHUYECKHE CKOPOCTH.

9. Cuna ynpyroctu. Hampsbkenue. OTHocuTeNnbHas AehopManus IpH pacTsbkeHun-coxkatun O600-
HmeHHbIN 3akoH ['yka s negopmanuu pactspkeHusi-coxatus. [loTeHnmansHas sHeprus aedop-
MalUy PacTKCHUSI-CKATHSL.

10. YpaBHeHue rapmoHndeckux konebanuil. [lpyxunubiii u puszndeckuii MasTHUKH. [IpuBenenHas
JuInHa (pusnueckoro MasTHUKa. [lepros koneGaHmii.

11. [lonsTue uneanbHoro rasa. Ypasuenue MenzeneeBa-Knaneiipona. 3akon lanerona. OcHOBHOE
YPaBHEHUE MOJIEKYIISIPHO-KMHETHYECKONH Teopuu. KuHeTudeckass SHEpPrus IMOCTYNATENbHOIO
JBUKEHMSI YaCTHIIbI HAeaIbHOro ra3za. CpeHeKBalpaTUuHas CKOPOCTb.

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

13. MonspHas TerioeMKocTh. YpaBHeHue Maiiepa. Anuabatuyeckuit nporecc. YpaBuenue [lyac-
COHa, II0Ka3aTesb aanadaThl.

14. bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana.

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

16. TennonpoBogHOCTh. 3akOH Dypbe.

17. Bsaskocts xuakocteil (razoB). JlamuHapHoe TeueHue >xuakocty (rasa). @opmyna Ctokca amis
CKOpPOCTH JIBUYKEHUS IIapHKa B BI3KOW XKHUIKOCTH.

18. TepmoaMHAMUYECKUIl U CTATUCTUYECKUN CMBICI DHTPONNU. BrIpakeHHe SHTPONMUM 4Yepe3 cTa-
TrcTHYeckuil Bec. PaBeHcTBO Kitay3nyca. Bropoe Hayano TepMOIMHAMUKHY.

19. Hukn Kapho, ero nzobpaxenue Ha PV-nuarpamme, popmyna mist KITI.

20. YpaBuenue, PV-nuarpamma u kputuueckas Temreparypa raza Ban-aep-Baanbca.

21. IloBepxHocTHOE HaTskeHHe. Dopmyita Jlamnaca 1 JOMOJHUTEIBHOTO 1AaBIEHUS MO UCKPUB-
JIEHHOM MoBepXHOCThI0. Kammisipasie sBienus, popmyna KiopeHa.

22. 3akoH Kynona. HampspkeHHOCTh M MOTEHLMAI 3JIeKTpocTaTudeckoro nois. Pabora cuin anek-
TPOCTATUYECKOTO MOJIS.

23. DnexrpoeMkocTs. Ilnockuit konneHcarop. IlapamiensHoe M mOCIENOBAaTENBHOE COEINHEHUE
KOHJICHCATOPOB. DHEPrus 3apsLKEHHOT0 KOHIEHCATOopa.

24. Cwia 1 BEKTOp IUIOTHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH OMa JUld 3aMKHYTOM LIENH U I
yuactka. MomHuocts u KIIJ[ ncrounnka Toxa.

25. Cuna AmMnepa, ee BeIMUMHA U HalpasiieHue (mpaBuiio JeBoi pyku). Cuna JlopeHua, ee Benu-
YiHA U HampaBlieHue. /[BuxkeHue 3aps10B B MATHUTHOM II0JIE.

26. MarauTHoOe€ 110JI€ COJIEHOU1A, IPSIMOT0 U KPYTOBOT'O TOKA.

27. MaruuTHBIN MTOTOK. 3aKOH 3JIEKTPOMarHuTHOM MHIYKIMH, TTpaBmiio JIeHna.

28. IH1yKTUBHOCTb. DHEPIUs KAaTyIIKH ¢ TOKOM. CaMOMHAYKIUS IIPU 3aMbIKAaHUU M Pa3MbIKAaHUU
BJIEKTPUYECKOMN LIETH.

29. B3zaumuas unaykus. Tpancdopmarop (MOHMKAIOIMIUN U MTOBBIIIAIONIHI).

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

31. BeinyxeHHble KoeOaHus B 3JEKTPUUIECKOM KOHTYpe. Pe3onanc Hampspkenuil. [lonHoe conpo-
THUBJIEHUE JIEKTPUUECKOH 1IeTH IEPEMEHHOMY TOKY.

32. OrpaxeHnue u npenomieHue ceera. [loHoe BHyTpeHHEE OTpakeHHUE.

33. OnTtuyeckas cuna. @opmyiia TOHKOM JIMH3BI.

34. Ilonsapusauus 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-bonbimana.

37. Macca, ummyibc GoroHa. Buemrnuit poroaddexr. YpaBuenue DitnmreriHa as hotodrddekra.

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

39. Dueprus cBs3u U AedekT mMacc aapa. TUIbl SAepHBIX peakuuil (3K30TepMUYEcKasi U SHI0TEP-
MHYECKast).

40. DnemenTapuble yactuibl. Kiaccudpukanus nmo macce: Jierkue (JENTOHBI), CPEIHUE (ME30HBI),

TspKenbie (Oapuonsl). KBapku.

TunoBoii dx3aMeHALMOHHBIN OUJIET

MuHUCTEpPCTBO CeNbCKOro Xo3sicTBa Poccuiickoit denepanuu
Jlonckoin I'ocynapcTBeHHbIN ATpapHbIi Y HUBEPCUTET

3K3AMEHAI_II/IOHHI)II71 BNJIET Ne
Ilo mucouruinze

@DaKynbTeT

HaHpaBHeHI/Ie oA OTOBKH

Kypc

Cemectp
1. Tpaexropus, myTh, IepeMelieHre. Bekropa cpeHell 1 MTHOBEHHOM CKOPOCTH, MX BEJIMYMHA
Y HamnpaBJlieHUE.

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

3agaua k Ousery

3. YpaBHEHHUs ABUKEHUSA MATEPUAIIBHON TOYKA UMEIOT BUA: X =2+3t, y =148t — 2t°. Ormpe-
JIETUTh MTHOBEHHYIO CKOPOCTh ¥ YCKOPEHHUE IS MOMEHTa BpeMeHH t=3 c.

VYTBepxkaeHBI Ha 3aceanny Kadeapbl [Tporokom Ne oT 201 r.
OK3ameHaTop
3aBeayroniuii kadenpoit

3agauu A1 NOATOTOBKH K K3aMeHY H KOHTPOJIbHBIM padoTam

OIIK-1 CriocobeH periats THUIOBBIE 3a7a4i MPO(ECCHOHAIBHON ESITEbHOCTH HAa OCHOBE 3HAHWNA OC-
HOBHBIX 3aKOHOB MaTe€MaTHYECKUX, €CTECTBEHHOHAYYHBIX M OOIIENpOdecCHOHATbHBIX JUCHUILIMH C
NpUMEHEeHneM HH(OpMaIMOHHO-KOMMYHUKAMOHHBIX TexHosoruid / OIIK-1.1 Vcnonb3yer ocHOBHbIE
3aKOHBI MAaTEMaTUYECKHUX JUCIUIUIMH JJIs PEIIeHNs TUTIOBBIX 3a/1a4 MPO(eCcCHOHAIBHOM 1S TeNbHOCTH

YMeThb UCTIONb30BaTh OCHOBHBIE MpHUEMbl 00paOOTKH SKCIIEPUMEHTANIBHBIX JTAaHHBIX; PEIIaTh TUIIO-
BbIE€ 33J]a4d TI0 OCHOBHBIM pazjenaM (HU3UKH; OObICHUTh OCHOBHBIE HaOJIO/aeMble PUPOAHbIE U
TEXHOTEHHbIE ABJIEHUS U 3(DPeKThl ¢ Mo3uuuil QpyHAaMEHTaIbHBIX (PU3HMUECKUX B3aUMOJCHCTBUIA;
MCTOJIKOBBIBATh CMBICT (PM3UUECKUX BEIMUYMH U TIOHATHI; 3aUChIBaTh YPAaBHEHUS JUIS (PU3HMUECKUX
BennuuH B cucteMe CH; paborats ¢ mpubopamMu u 000pyI0BaHUEM COBPEMEHHOU (pr3nueckou Jia-
60paTopuH; UCIOIB30BATH METOABI (PU3NUECKOT0 U MATEMAaTHYECKOTO MOJIEIINPOBAHUS.

1. Onpenenuth 00beM OauioHa, B KOTOPOM HAXOIUTCS KHCIOPOJ Macco M=4,3 Kr moj
nasnenueM p=15,2 MIla npu Temnepatype t=27°C.
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2. bannon BMectumocthio V=50 11 HamomHeH KucinopoaoM. Onpenenuts Maccy KHCIopoa,
HaxoJIIerocs B 6amione npu temmneparype t=47°C u napnenun p=0,11 MIla.

3. Onpenenutsh TeMIepaTypy BOAOPOJA, MMEIOMIEro MIOTHOCTh p=6 Kr/mM° HpH NaBjieHHM
p=12,1 MIla.

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

5. Jlnst cBapku M3pacXooBaH KucCIopon Macco M=3,2 kr. Kakodl momkHa OBITh
MUHUMAaJIbHasi BMECTUMOCTB COCYJIa C KHCIOPOJIOM, €CIIM CTEHKH COCYy/la paCCUMTaHbl HA J1aBJICHUE
p=15,2 MITa? Temneparypa rasa B cocyze t=17°C.

6. B GamioH Hakayaam BOAOPOJ, co3/aB mpH Temmepatype t=6°C naBnenne p=7,73 Mlla.
OmnpenenuTsb IIOTHOCTH T'a3a B OayioHe.

7. I'py3 Maccoit M=5 Kr magaeT ¢ BbICOTHI N=5 M U NpPOHUKAET 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 IOTHOCT BO3ayXa IpH Temmepatype t=307°C u nasnennn p=98,1 I1a.

10. s cBapku ObUT IPUMEHEH T'a3, HaXOJIIHCS B OAJUIOHE BMECTUMOCTRI0 V=25 11 mpu
temneparype t1=27°C u naBnenmm p1=20,2 MIIa. OnpeenuTh Maccy M3pPacXoA0BaHHOTO Ta3a,
eclM JaBJeHHe Ta3a B OaioHe crano p,=4,04 MIla, a Temmeparypa t,=23°C. OrtnocurensHas
MoJIeKyJsipHas Macca raza Mr=26.

11. Ompepenuth KOJMYECTBO BEIIECTBA V Tas3a, 3aHUMArONIETo 00beM V=2 om® npu
temneparype 7=241 K u nasnenuun p=1 I'1la.

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

13. Onpenenuth Maccy MoJekyisl ammuaka NHs.

14. OmnpenenuTh TIOTHOCTH YIIEKMCIOTO Taza npu Temmeparype t=117°C u naBnenun
p=202 xIla.

15. CkonpkO MOJNEKYd Tra3a COACPKHUTCS TpPH HOPMAIbHBIX YCIOBHSX B KOIOE
BMecTuMOcCThIO V=0,5 n?

16. CkobKO MOJIEKYI COIEPKUTCS B KUCIOpoAe Maccoit m=2 r?

17. Cuapsan maccoir m=20 kr uMmeeT Buj MUWIUHApPA paguycoM R=5 cm. CHapsg JeTUT co
ckopocThio 0=300 M/c U Bpamaercst BOKpYT ocH ¢ yacTotoit 7=200 ¢ . BIYMCIHTS KHHETHIECKYIO
SHEPTUIO CHapAJa.

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

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

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

yepe3 Bpemst t=5cC.
20. BBIUMCIATE CPEIHIO SHEPTHIO MOCTYIATENBHOTO IBMKEHUS BCEX MOJIEKYJ a30Ta MpH
Temmeparype t=137°C.

Oo0pa3zen BapuaHTa pac4eTHOr0 3aaHUS.

PACYETHOE 3AJJAHHUE Nel

YCJIOBME:

YpaBHEHHE IBUKEHUS MATEPUATIbHON TOYKU UMEIOT BUL:
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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. Bpems
t,=0,t,=5c,t=3c

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

ero Ha rpaduke TpaeKTOpUH.

U,

3. OnpeseauTh aHATMTUYECKU CPEIHIO CKOPOCTh B unTepBane Bpemenn At=1, —t y

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

5. Paccuunraliite nosHoe a, TaHreHIUanbHOE 4 M HOPpMAJIBHOE %n 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 IBMKEHUS IPUHUMAIOT Bu: X =2+3t, y =1+8t - 2t*

Pemienue:
JlJis 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
CBECTH B TaOJHILY:

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 MpeAeNbHBIX 3HAYEHUI COOTBETCTBYIOIIUX BETUYHH
(cm. Tabmuiy):

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

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

Ilocmpoenue epaghuxa.

HanecTn Ha KOOPAMHATHYIO CETKY TOYKH MEPECCUCHUS 3HAUCHHUN X U ) IS KaXI0T0 MOMEHTa Bpe-
MEHH, yKa3aHHOTo B Tabnuie. CoeIMHUTh HAHECCHHBIE 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 nepemerennst A - BeKTOp, COEMHAIONINN HAYaIbHyl0 M KOHEYHYIO TOUYKH rpaduka (Cm.
pUCYHOK 1).

- AT

2. ITo ompeneneHnto cpenHsAs CKOpoOCTh U, T AL C yuerom 3Hauenmii Ar =18 (\) u

18
At=5(c): vy = i 3,6 (m/c).

HarpaByienue cpeiHeli CKOPOCTH COBIAJAET C HANPABICHUEM BEKTOpa mepemenenus Ar (cm. pu-
CYHOK 1).

_ dar
3. ITo onpeneneHno MTHOBEHHAsI CKOPOCTh U = o
OHa HampapJieHa 1o KacaTelbHOi K TpaekTopun. B Moment Bpemenu ! =3 (c) BexTop U sBmsercs

KacaTeJIbHON B TOUKe ¢ KoopanHaTamu (cM. Tabmuiy) X =11 (M), ¥ =7 (m) (cm. pucynox 1).
Monynb MTHOBEHHOUM CKOPOCTH ompeensercs mo treopeme [ludaropa:

2 2
U—,/UX +Uy , TIe

dx d(2+3t) dy d(1+8t—2t?)
v,=—=——">-=3 = =2 =" = = /-84t .

at at (m/c)=const, v, at at IIPOEKILUU CKOPOCTH Ha
OCH X U ).

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

vy =8-4-3=-4 (\/c) (3HaK «-» yKa3biBaeT, 4T0 Uy HAIpaBICHA B IPOTHBOMONOXKHYIO CTOPOHY
MOJIOKUTEIILHOMY HATIPaBJICHHUIO 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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dv de

roe a, = dtx y 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
IomHoe yckopenne a = /0% + 4% =4 (m/c?).

a =—4 (m/c?)=const.

Pucynok 2

JInst onpesiesieHus] TAHT€HIMAIbHOTO &; W HOPMAaIbHOTO &, yCKOpEHHH HEOOXOAMMO MPEICTABUTD
CXEeMy CKOpocTel (PUCYHOK 2). 311eCh K€ yKa3aTh IMOJHOE YCKOPEHHE, KOTOPOE HAIPABJICHO BEPTH-

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

8, u HOpMaIbHOEe &n YCKOPEHUsl SIBISIFOTCSI COCTABIISIFONIMMHE MOJTHOTO YCKOPEHHs ¢ W Hampasliie-

HbI COOTBETCTBECHHO BAOJIb U IICPIICHAUKYIIAPHO MT'HOBEHHOM CKOpPOCTH v (pI/IcyHOK 2) OTtmMmeueH-
HBIC YTJIbI @ PaBHBI KaK HAKpPECT JICKAIIUC. U3 HO)IO6I/I$I BBIJICJIICHHBIX TPCYTr'OJIbHUKOB CJICAYCT,

4ToO:

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

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

L, =3 (m/c), ‘Uy‘ =4 (m/c), © =5 (m/c), momydmm:

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/ |1 |2 |3|4|5|6
Jano

~
(0]
O

101112 13| 14

A (m)

B (m/c)

C (m)

D (m/c)

RPWFLINW
RPIWINWIN
RPlWW A
RPWW| ol
RIRINININ
R IWw
R W
PR INOTN
RPOIWIN|F-
ROIW Wi
RO AN
ROl 01w
NN W
NININIWIN

E (m/c?)

N[~ WA
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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 |51]|2 |3 |4 |52 |3 |4 |5 |1 |1
C(m) 3 |2 1 /2 (3 (32 |1 |1 |2 |3 |1 |2 |3
D (m/c) 718 (8 |8 (8|9 9 |9 |9 |10]10|10|10|4 |7
E (m/c?) 2 |12 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |1 |2

OO0pa3ubl TeCTOBBIX 3aJaHU I
Tema: 'apMoHnYecKue KoJIeOaHUs.

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. IIMHBI €ro HUTH.

3. ITeproa cBOOOIHBIX KOJIEOAHUN HUTSHOIO MAasgTHUKA paBeH 5 c. YeMy paBHa yacTOTa €ro Koje-
O6anuit?

A.0,2T'm. b. 20 I'm. B.5TIm.

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 nepuoj KonebaHui MaTeMaTHUYECKOro MasTHUKA MPU YBEIMUECHUM aMILIUTY/IbI
ero kojebanuit B 2 paza?
A. YBennuutcs B 2 pa3a. b. Ymenbmntcs B 2 paza. B. He uzmenurcs.

6. Ha pucynke npuBezeHbl rpaduky 3aBUCUMOCTH KOOPJIUHATHI Tela OT BpeMeHu. Kakoit u3 rpa-
(bMKOB COOTBETCTBYET HE3aTYXAIOLUM rapMOHUYECKUM KosieOaHusM Tena?

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 MasTHUKA OT BPEMEHHU ONpEACITUTE Nepuo]l KoueOaHui
MasTHHKA.

0J{i23'45678 t.c

OIIK-1 CnocobeH pemiaTh TUIOBBIC 337a4u POGECCHOHATBHON JIEITETHHOCTH Ha OCHOBE 3HAHUIA
OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX, €CTECTBEHHOHAYYHbIX M OOLIENPO(ECCHOHABHBIX HUCIH-
IUIMH C IPUMEHEHnEeM WH(OPMaIMOHHO-KOMMYHUKAMOHHBIX TexHoiorui / OIIK-1.1 Hcnoms3yer
OCHOBHBIE 3aKOHbI MAaT€MaTU4ECKUX JUCLUIUIMH AJIs pELIeHHs] TUIIOBBIX 33/1a4 Npo(hecCHOHAIBHON
JEATEIbHOCTH

HaBpik: Biajgets MeToaMy 3KCIIEPUMEHTAIBLHOTO MCCICAOBaHUSA B (U3UKe (IIaHHPOBAHUE,
MMOCTAaHOBKA M 00pabOTKa AKCIIEPUMEHTA); UCIIOJIh30BaHMsI OCHOBHBIX OOIIC(U3HMUECCKUX 3aKO-
HOB Y IIPUHIIUIIOB B BaXKHEUIIINX MPAKTHUYCCKUX MPUIOKCHHUAX; TPUMEHEHUS OCHOBHBIX METO-
OB (hU3UKO-MaTEMaTHYECKOT0 aHaJIU3a JUIsl PEIICHUs] €CTECTBEHHOHAYYHBIX 3aJ1a4; MPaBUIIb-
HOM 3KCIUTyaTallid OCHOBHBIX MPHOOPOB U 000OpYAOBaHUS COBPEMEHHOW (PM3UYECKOM J1abopa-
TOPHUH; UCIOJIB30BAaHUS METOAOB (PU3MYECKOr0 MOJCIUPOBAHUS Ha IMpakTUKe. Bramerp mpa-
BHJIBHOM 9SKCIUIyaTallieil OCHOBHBIX IPUOOPOB M 000PYIOBAaHHS COBPEMEHHOM (HH3UYCCKOM
71a00paTOPUH; UCTIOJIB30BAHMS METOIOB (PU3NYECKOT0 MOJICITMPOBAHUS HA MPAKTHKE.

1. Ompenenenue MOMEHTa MHEPLIMHU Tella TUHAMUYECKHM METOOM.

2. Ompenenenue yCKOpEHHsI CBOOOIHOTO MAZCHUS IPU TIOMOIIM MaTEMAaTHIECKOTO MassTHUKA.

3. Ompenenenue yaeabHON TEIIIOEMKOCTH TBEPAOIO Tela U U3MEHEHUs SHTPOIIUU U30JIUPO-

BAHHOW CHCTEMBI.

OnpezneneHue CONPOTUBIEHUS U yEIBHOTO CONPOTUBJICHUS MOCTUKOM YHUTCTOHA.

Omnpenenenne kodp¢uIUEeHTa IOJIE3HOIO AEWCTBUA TpaHcpopmaropa U KOdPPUIMEHTa

TpaHc(hOpMalHH.

6. Ilposepka 3akoHa Oma IS LIENH TEPEMEHHOTO TOKa

Onpenenenye ATUHBI BOJIHBI U YHEPTUU KBaHTA W3ITy4eHUs ra30Boro jasepa JII-75.

8. Ompenenenne KOHIEHTPAIIMA HEM3BECTHOTO PACTBOPA MPH TTOMOIIH (POTOIITEKTPOKOIOPH-
MeTpa.

ok~

~

Bomnpocel k 3amuTe 1a60paTopHOii padoTsI

1) [aiiTe onpenencHue sIBICHUS TEPEHOCA.

2) [aiite onpeesieHHEe TEIUIONPOBOTHOCTH.

3) 3Banumure 3akoH Dypbe U MOSCHATE PU3NUICCKHN CMBICT KO3()(DHUIIMEHTA TEIUIONPOBOIHO-
CTH.

4) Haiite onpenenenue quddysum.

5) Banummre 3akoH ®uka U MOsCHUTE GU3NIECKHUI CMbICT KoddduinenTta quddysum.

6) [laiite onpeneneHue BHYTPEHHETO TPEHHUS (BSI3KOCTH).

7) Banummrte 3akoH HploTOHA 1 MOSICHUTE (PU3UUECKHIA CMBICT KO3 HUIIHEHTA BI3KOCTH.

8) [laiite ompenencHus KWHEMATHYECKOW W JAMHAMUYECKOW BS3KOCTH, Kakas CYyIIECTBYET
MEK]1y HUMU CBSI3b?

9) [laiite onpeaeneHue JaMUHAPHOTO U TYPOYIIEHTHOTO TEYESHUS KUIKOCTH.

10) [laiite onpenencuue urcia PeitHonbaca. HanumuTe 3HaueHust ynciia PeiiHombaca npu pas-
HBIX TEUYEHUSAX KUJKOCTH.

11) B uem coctout meron Ctokca onpeneneHus ko3 uimeHTa BI3KocTu?

12) 3anummre pabouyio dopmyry

13) B uem cocrout meron Ilyaseiins onpenenenus kodddurmenta Bsa3koctu? Meron ITyaseitns
OCHOBAH Ha JJAMUHapPHOM TE€UEHUH KUIKOCTH B TOHKOM KalWIISPE.

14) 3anummre popmyiy [lyaseiins.
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MMPOBEJIUTE JIABOPATOPHBIN SKCIIEPUMEHT

[leab padoOThI: HAYYUTHCS ONPEAETATh KOIPPUIIMEHT BI3KOCTH MeTooM CTokca.
IIpuGopsl M _MaTepualibl: CTCKISIHHBIA LWIMHIP HA MOJCTABKE C HUCCIEAYyeMOW >KUIKO-
CTbI0, MUKPOMETP, CEKYHI0MED, Telia chepruueckoit GopMBI.

Onucague pado4eii VCTAHOBKH

PabGouas YCTaHOBKa IIPCACTaBJIACT 000l CTEKIIHHBIN HUIMHAP Ha IIOACTaBKE, 3allOJIHCH-
HBIN BA3KOH KHUIKOCTBIO C IIOJBMXXHBIMM MCTKaMH AJIMHBI a U b.

puc. 1
BoiBoa padoueii hopMyJabl

Meton CTokca OCHOBaH Ha M3MEPEHUH CKOPOCTH MEJICHHO ABMIKYIIHMXCS B JKUIKOCTH He-
OonpImHx TN chepruueckoin HOpMBI.
Ha Terno, najaroriee B )KUAKOCTH, ICHCTBYIOT TPH CHJIBL:
1) cuaa TaKeCTH:

F =mg

masonc

4
VYuuteiBas, 4to m = pV, V = 5” r®, momyuaem:

4
Fn1ﬂ91(7 = E 72- r 3p g (1)’

rje p - IIOTHOCTD TEla.
2) cuiaa Apxumena:

4 3
FA:_”r p’g (2)’
3
rac ID, - INIOTHOCTH KUAKOCTH.
3) cuiaa conpoTHBIEHHS, IMIIHPUYECKH ycTaHoBIeHHasn k. CToKcoM:

F =6znro (3),

conp
IZI€ U - CKOPOCTb JBUKECHMSI JKUIAKOCTH,
n - K0O3GHULHEHT BA3KOCTU

HpI/I PaBHOMCPHOM JABUKCHUU TCJIA:

FI;IW%_Z? Em}mc + IEA + 'Econp =0
F ~Fppe +Fa+F,, =0=
Fconp = Fm;mfc - I:A
_ [Toacrasnss B mocneanee ypasaenue Gopmyisl (1), (2) u (3), momydanm:
Fm
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puc.2

4 4
6znro=—rxr’ ——xrip’
n 3 Py 3 P9

4 3 i
67777“):57” (p—p' )=
_2r’g(p-p))
77_—

9v

Tak xak B paboTe onpezaensieM TuaMeTp mapuka, To yurem, 4yto d = % . CKkopocTh BBIpa3uM
4yepe3 paccTosHUE, MpoWaeHHOe TeioM | U Bpems t IBMIKEHHS Tela OT METKH a JIO METKH b :
L= 1— , TOTJa TIOCeHss (POpMyIia TPUMET BH/I;

_(p-pHd®gt 4
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dopmyna (4) sBisercs padodeit GopMyIloi s onpenencHus KodpQUIueHTa Bs3-
koctu MetogoM CTokca.

n

IlopsiTOK BBLINOJHEHHS PA0OTHI

1) Omnpenenute quaMeTp mapuka d MHUKPOMETPOM TPHU pa3a MO PA3IMYHBIM HAIPABICHHUSIM U
cpe/Hee 3HAaUCHHE 3aIUIIUTE B TAOJIHILY.

2) OmycTHTe WApHUK B HUIHHAP C UCCICIYeMON KUAKOCThIO. B MOMEHT IPOXOXKICHUS METKH
a BKJIIOYHUTE CEKYHJIOMEp, a B MOMEHT ITPOX0XKJIEHUS METKU b oTkmrouunTe.

3) MUzmepbTe MacmTabHOI JIMHEHKOI pacCcTOsSHHE MKy METKaMu & u b .

4) 3anecute B Tabnuily 3HaueHus | u t.

5) PaccuwnraiiTe 3HaucHHe K03 UIIHEHTA BA3KOCTH 110 Gopmyiie (4).

6) BhINONHKUTE OMBIT TPHU pasa.

Tadauua pe3yabTaToB U U3MeEpPeHuii

Ne omeITa d | t n
1
2
3

OneHKa NOrpeHoCcTH

1) [TorpeumrHocTh U3MEpEHUH:
Ornpenenum cpegHee 3HaYeHUE
7= M+, +1,
3
Bbruucium cpeiHeKBapaTHUHYIO OIMOKY CPEIHEr0 apu(hMETHUECKOTO:

—2 — 2 —\2
A = |=m) + @1, —n)" + (s —77)
! n(n-1)
re N - 9ucjio u3MepeHui, N —1- yucio crenene cBoOOIbI.
AOCONIOTHYIO OIIMOKY U3MEpPEHHs A7 OINpelenuM KaK MPOU3BEICHHE CPEeIHEKBAJAPATHUIECKOTO

oTKJIOHeHUs AS Ha ko3 puurent CTbrOeHTa t, KOTOPBIA IpU HaAekKHOCTH ¢ = 0,95, paBen 4,3:

A77=1:-AS_,7
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OxoHuYaTeIbHBIN PE3yIbTAT 3alMILIEM B TAKOM BHUJIE:

n=ntAn

OTHOCHUTENBHYIO TOTPEIIHOCTH BBIYUCIUM TI0 (hopMyIIe:

A
e=27.100%
7

Tembl pedepaToB (10K1210B)

O 0 I N DN b W~

B LW LW WL W WWWIRNNDNINDNPDNPDNPODNDNPDNDRP, R R /=
SOOI NI WML OOV ANDNKAEWNNPRL,LOOUONNONPAWND—O

. CBs3b (PM3HKH C APYTUMU HAyKaMU

. Bce o genoBeveckom Ouorose

. XapakTepuCcTHKa OCHOBHBIX HCTOYHHKOB CBETA

. CymHocTts BHemHero ¢potodddexra

. OcobennocTy MHTEP(PEPEHIINN CBETA

. MaruuTsl: crienuduka ux B3aUMOACHUCTBUS C JPYTUMH MTPEIMETaMU
. YCTpOKCTBO MUKPOCKOTIA

. HpI0TOH ¥ ero oTKphITHS B pr3HKe

. CKOpOCTb cBeTa: METO/IbI OTIPEICIICHUSI.

. Pezepiopd u ero omnsIThl.

. Teopust ynpyrocru.

. MeTopl 1os1y4eHus NOJyNpOBOJHUKOBBIX IUIACTHH.

. JlelicTBHE MOJIIPU3ALMOHHBIX TPUOOPOB.

. IloTeps TemI0BON 1 AIIEKTPUUECKON YHEPIUH BO BPEMsI aBTOIIEPEBO30K.
. PacipocTpaneHune paguoakTUBHBIX BOJIH.

. baimncruyeckas MEXXKOHTUHEHTAJIbHAS PaKeTa.

. [IpuHIUI neiCcTBUA paAuOAKTUBHBIX IBUTATEICH.

. [IposiBneHue 3aKOHOB CUJIbI TPEHHUS B TOBCEHEBHOM )KM3HH UEJIOBEKA.
. MakcBesu1 1 ero 3J1eKTpOMarHUTHasi TEOPHS.

. CymHOCTb ¥ 3HaU€HHE TEPMOOOPAOOTKH.

. XapaKTepUCTUKA TOPCUOHHBIX MOJIEN U TEXHOJIOTHH.

. Cioco0s1 yMsTYEHUS BOJIBI.

. DIIEKTPOMAarHUTHBIE BOJIHBI U DJIEKTPOMATHUTHOE U3ITyYEHHE.
. [IpuHIUII NENCTBUSA aKKYMYJIATOPOB

. [llapoBast MOJIHHS — YHUKAJIbHOE IIPUPOIHOE SIBJIICHUE.

. DKCIepUMEHTAJIbHOE HCCIIEI0BaHUE 3JIEKTPOMArHUTHON UHAYKLIUH.
. OYHKIIMOHUPOBAHUE JIEKTPOCTAHLUH.

. [IpeoGpazoBanmii YHEPTHUH.

. Mcnonp30BaHueE 3IIEKTPOIHEPTUH.

. SAnepHas sHepreTuka.

. JleficTBHE ONTHYECKUX MPHOOPOB.

. OT BOJISIHBIX KOJIEC JI0 TYpOUH.

. 3HaueHue 3xcnepuMeHToB Hukomnsl Tecisl.

. CoJHIIE KaK UCTOYHUK YHEPIUH.

. YIbTpa3ByK U BO3MOKHOCTH €T0 IPUMEHEHMSL.

. [IpencraBienyre KapTUHBI MUPa C TOYKU 3pEHUs PUBHUKH.

. SIBneHue pagyru ¢ TOUKH 3peHus (PU3MKH.

. DHeprus BOAHBIX HCTOUHUKOB.

. BUJIbl HCTOUHNKOB NCKYCCTBEHHOI'O OCBEILIEHNUS.

. I3ydyeHune (pu3HNKu C MOMOIIBI0O KOMITBIOTEPHBIX TEXHOJIOTUH.

29



OneHoYHBIE CPEICTBA 3aKPBITOr0 U OTKPBITOI0 THIA JJIsI eJieil TeKyIero KOHTPOJisi U Mpo-

MEKYTOYHOM aTTeCTAMHU

OIIK-1 Cnocoben pewiams munoewie 3a0auu npoheccuonanbHoll 0esasmeabHOCIU Ha 0CHO8e 3HAHUIL
OCHOGHBIX 3AKOHO8 MAMEeMAMU4ecKux, eCmecmeeHHOHAYUHbIX U 00uienpopeccuoHaIbHbIX OUCHU-

NJIUH C NDUMEHEHUEeM um]mpjmmuonno-xommyuukauuonublx mexHono2uil

OIIK-1.1 Hcnonwv3yem ocHo6Hble 3aKOHbI MAMEMAMUYECKUX OUCYUNIUH OISl PeuleHUss MUnosbix 3a0ay

npogheccuoHanbHOU OessmenbHOCmU

3aoanusa 3akpeimoco muna:

1. Kuneruyeckasi JHeprusi Bajia, Bpamamwinerocsi ¢ 4acroroii N = 5 06/c, Wx=60 k.

HaiiTu momeHT nMnyabca L Baga.
1) 5.82 xr M? /c
2) 3.82 kr M?/c
3) 3.99 kr M?/c
Ilpasunvnoiti omeem:2

2. B cocyne oobemom V = 4 ;1 HaxoauTcst macca 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) KOHIIEHTpALlUU

3) CKOpPOCTH CIIOEB KUAKOCTH WJIH raza

4) SIEKTPUYECKOTO 3apsiia

Ipasunvroiii omeem : 1

4. OTHOCHTEJIBHO CTATHYECKHX INEKTPUIECCKHUX noJie ClipaBE€AJIMBO:

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

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

3)aexTpocTaTHYecKoe II0Jie JACHCTBYeT Ha 3apsDKCHHYI0 YacTHIy C CHJIOH, He

3aBUCSIIEH OT CKOPOCTHU JIBUKEHHS YaCTHUIIbI
IIpasunvnoiti omeem: 1 u 3.

5. OTHOCHTEILHO MATHUTHBIX CTATHYECKHUX MOJIEeH ClipaBe€AJIUBbI YTBEPIKIACHUSA

1) craTuyeckre MarHUTHBIE MO SABIISAIOTCS TOTEHIIUATbHBIMU
2) MarHuTHOE TOJIe JICHCTBYET TOJIBKO Ha JBMKYIIUECS 3apsiIbl
3) CUJIOBBIEC TMHUU MAarHUTHOTO MOJIsl 3aMKHYTbI

Ilpasunvnoiti omeem: 2 u 3

3aoanus OmKpbslmozo muna.

1. TBepaoe Teso Bpamaercss BOKPYI HENOJABH:KHOH OCH COIVIACHO YPABHEHMIO

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

Ha

Ipasunvrolii omeem: 2 pad/c

paB-
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2. Eciin TeJ10 IBHKETCS M0 OKPYKHOCTH 10 YaCOBOM CTpeJike ¢ Bo3pacTaloniei
N0 BeJIUYHHE JUHEHHON CKOPOCTHIO, TO BEKTOP YCKOPEHHUs] Tejla B TOUYKe A HMMeeT
HaNpaBJIeHUe
Ilpasunvhuiti omeem: 2

PHc.

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

PaBHY10
Ilpasunvrwviii omeem: 60 /fowc

4. Eciu MOMEHT MHepIUM Teja YBeJMYUTh B 2 pa3a, a CKOPOCTb €ro BpallleHusl
YMEHbIINTH B 4 pa3a, TO MOMEHT UMILYJIbCA TeJa
Ilpasunvnwviti omeem: ymenvwumes 6 2 pasza

5.IIpu  HarpeBaHMHM  HA€AJBHOI0 Tra3a B  3aKpPbITOM  cocylde  CpeaHssi
KHHEeTH4YeCKasl SJHEePTHs MOCTYNATEeJIbHOI0 IBUKEHHSI €ro MOJIEKYJ yYBeJMYUIach B 2 pasa.
IIpu 3TOM naBiaeHMe 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 JaBJEHUSX HAXOASATCS BOAOPO/I U TeJTHid.
Bo ckoi1bKO pa3 BHYTPeHHfiS JHeprusi BOAOpoAa 0oJibllle BHYTPEHHell JHepPruu re-
aua?

IIpasunvhviti omeem: 6 — pasa
3

8. B HekoTOpOM npouecce ra3 copepiaer padory, papuyo SM/[x, a ero BHyTpeHHss
Heprusi yMenbimwiacs Ha 2 MJx. Kakoe K0/1M4ecTBO TEIUIOTHI MePeIaHo ra3y B ’TOM MpPoIlec-
ce?

Ipasunvroviii omeem: 3 M/]xc

9. SIBijeHMe TeNnJIONPOBOJAHOCTH HMMeeT MeCTO TMPH HAJIMYUH TPaJHEHTa

IIpasunvroviti omeem: memnepamypol

10. Toyeunblii 3apsig +QHAXOAUTCH B LeHTpe cepuyeckoii noBepxHocTu. Ecim noda-
BUTH 3apsi/l -(BHYTPb cdepbl, TO MOTOK BEKTOPA HATIPSI’KEHHOCTH IJIEKTPOCTATHYECKOTO OIS
E yepes MOBEPXHOCTh cepbl
IIpasunvubiti omeem: yMeHbUUMCS

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

Muayknmus B MArHUTHOTO MOJS PaBHA HYJII0 B HEKOTOPOil TOYKe y4yacT-
Ka

IIpasunvroiti omeem: a

12. JIns cerHeTo31eKTPHKA CIPaBeVIMBbI YTBEP:KAeHUs:
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1) B ompeneneHHOM TeMIEpaTypHOM MHTEpBaje UMEET MECTO CaMOIIPOU3BOJIbHAS MOJSPU-
3alys B OTCYTCTBUE BHEIIHETO 3JIEKTPUUECKOTO MO

2) AMBIEKTPUYECKasl IPOHULIAEMOCTD 3aBUCUT OT HAIIPSHKEHHOCTH T10JISI

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

Ilpasunvhoiti omeem: 1 u 2

13. YpaBHeHHE MJIOCKOH CHHYCOHIAJIbHON BOJIHBI, PACIPOCTPAHSAIOMIECHCS BIOJIb OCH
OX, mmeer BuA & = 0,015iN(10%t - 2X). Jyinna BoaHbI (B M) paBHA

Ilpasunvroviii omeem: 3,14

14. Ha myTH ecTecTBEHHOr0 CBaTa NOMeIIEHbI JiBe IJACTHHKH TypMmajauHa. Ilocie
NPOXO0KIEHHUA TUIACTUHKHM 1 cBeT MOJIHOCTHIO MOosApu30BaH. Eciiu J, U J, - HHTEHCHBHOCTH

CB€Ta, npomieaumero IJIaCTUHHKH 1 u2 COOTBECTCTBCHHO, I/IJ2 =—1, TOrAa YyroJgq MeExKIy

4
HanpasJjenussmu: 00u 0'0 paBeH
Ipasunvnwiii omeem: 60°

15. Ha pucyHke noka3aHa KpuBasi 3aBUCHMOCTH CIIEKTPAJILHON NJIOTHOCTH HepreTu-
YecKOH CBETUMOCTH a0COJIIOTHO YePHOro TeJsa oT AIuHBI BOJHbI npu T=6000K. Eciu Temne-
paTypy TeJia YMEHBIIUTD B 4 pa3a, TO VIMHA BOJIHBI, COOTBETCTBYIOIIasi MAKCHMYMY H3JIy4e-
HHs 2a0COJIIOTHO YEPHOIOo TeJsla

Ilpasunvnuiti omeem: ysenuuumces 6 4 pasa
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5.4 MeTonnueckne MaTepHaJibl, ONpeaeJsoIue NPpouexypbl OlleHUBAHUSA 3HAHMI,
YMeHH, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapaKTePHU3yOIUX dTanbl GopMupoBaHusi
KOMIIeTeHLM i

JIJis KOMILJIEKCHOM OLIEHKH KadyecTBa y4eOHOU paOoThl oOyuaroluxcsi BHEApEeHa OalTbHO-
PEUTHHTOBAs CUCTEMa OLIEHKH y4eOHBIX TOCTHKECHUN 00YJarOLIIXCS.

bannbHO-pedTHHTOBAs cHUcTEMa OLIEHKH Y4YeOHBIX JOCTHMKEHHM O0yJaromuxcs HalpaBiieHa
Ha peLICHHE CIEAYIOIIMNX 3a]1a4:

- MOBBIIIEHHE MOTUBAIUU OOYYAIOIIMXCS K OCBOCHHIO 00pa30BaTENbHBIX MPOTpamMM IyTeM
0oJee BeICOKOH quddepeHIINaliY OLICHKH X Y4eOHOU paboTHI;

- MIOBBIILIEHUE YPOBHS OpraHu3alny o0pa3oBaTeNbHOTO MpoIiecca B yHUBEPCUTETE.

[Topsimox HaumciieHus: OAJIOB AOBOJATCS 10 CBEACHHUS KaXJI0ro oOydyaromierocss B Hayaje
ceMecTpa U3y4eHUs: JUCIUILTHHBIL.

MakcumanbHast cymma (100 6amioB), Habupaemasi CTyZACHTOM MO IUCLMUIUIMHE BKIIIOYAET JIBE
COCTaBJISIIOLIHE:

- IIepBasi COCTABJISIONIAs — OLIEHKA PEryJIsIPHOCTH, CBOEBPEMEHHOCTH U Kau€CTBA BHITIOJHEHUS
CTYJIEHTOM y4eOHOM pabOoThI MO U3YUEHUIO IUCUUIUIMHBI B TEYECHHE TIEPUOIa U3yUEHUS JUCITUILIH-
HBI (cemecTpa) (cymma — He 6osiee 85 O6anoB). bamibl, XapakTepu3yoIIle yCIeBaeMOCTh CTYICHTa
M0 IUCUUIUIMHE, HAOUPAIOTCSA UM B TEYCHHE BCETO Mepuojia 00yueHus 3a U3yuyeHue OTJENbHBIX TEM
U BBINOJIHEHHUE OT/IEIbHBIX BUI0B PaloT.

- BTOpasi COCTaBIAIONIAs — OLIEHKA 3HAHUU CTYACHTA MO pe3yJabTaTaM MPOMEXYTOYHOM arTe-
crauuu (He Oosee 15 —Oansos).

OO0muit 6am1 TeKyIero KOHTPOJIS CKIIAIbIBACTCS U3 CIASAYIONINX COCTABISIONIUX

- TOCEIIAEMOCTh — CTYICHTY, TOCETUBIIEMY BCe 3aHATHS, Hauucisiercst 20 6auios;

- BBINIOJIHEHUE 33JaHUN MO JUCUUIUIMHE B TEYEHHE CEMECTpa B COOTBETCTBUU C YUEOHBIM
m1aHoM. CTyZeHTy, BBIIOJHUBLIEMY B CPOK M C BBICOKMM KaueCTBOM BCE TpeOyeMble 3a/laHus,
HaYHCIsAeTCs MaKcuMalbHO 20 6asioB;

- KOHTPOJIbHbIE MEPONPUATHUS (TECTUPOBAHKE, KOHTPOJIbHBIE PAO0OThI) — MaKCUMAaJIbHAsI OLIEH-
Ka 25 GaioB.

- Oonychl - 20 6aoB.

Jlo npoBeneHns NpOMEKYTOUHOM aTTeCTallUU MpeNnofaBaTeslb MOXKET B Ka4eCTBE MOOIIpe-
HUS HAYUCIUTH oOydaroniemycs 10 20 AOMOoTHUTENbHBIX (OOHYCHBIX) 0ajUIOB 3a MPOSIBJICHUE aKa-
JIEMHYECKON aKTUBHOCTU B XOJI€ M3YUEHUS NUCUUIUINHBI, BHIOTHEHUE UHINBUAYAIbHBIX 3aJlaHUN
C OLIEHKOH «OTJINYHO», aKTUBHOE Yy4YacTHE B IPYNIOBOH MPOEKTHOM pabdoTe, HENOCpEeACTBEHHOE
y4JacTue B oluMnuagax u T.n. Hauncnenne OOHYCHBIX 0ajsIoOB MPOM3BOAUTCS Ha MOCIEAHEM 3aHs-
Tun. Ha nmepBbIX 3aHATUSAX MpEnoiaBaTeib BbIJIAET CTYJEHTaM rpagMK KOHTPOJIbHBIX MEPOIPHUATHIMA
TEKYIIEr0 KOHTPOJIS.

OneHka 3HaHUM, YMEHHM, HaBbIKa U (WJIM) ONBITA IEATEIBHOCTH, XapaKTEPU3YIOLIUX 3TaIlbl
(dbopMHUpOBaHHS KOMIETEHIUI MO AUCHUIUIMHE TPOBOAUTCA B (popMe TEKyIlero KOHTPOJS U Mpo-
MEKYTOYHOM aTTECTALNH.

Texymuii KOHTPOJIb IPOBOAUTCS B TEUEHUE CEMECTPA C LIEJIBIO ONPEIEICHNUs YPOBHS YCBOE-
HUs o0ydaromMMHucs 3HaHUM, GOPMUPOBAHUSA YMEHUH, HaBBIKOB M (WJIM) OMbITA AESITEIbHOCTH,
CBOEBPEMEHHOTO BBISIBIICHUS IpenojaBaTejeM HEeJ0CTaTKOB B MOJrOTOBKE 0OYUYAIOIIMXCS U MIPUHSI-
THS HEOOXOJUMBIX Mep MO €€ KOPPEKTUPOBKE, a TaK e ISl COBEPIIEHCTBOBAHUS METOAUKHU 00Y-
YeHUs1, OpraHu3aluy yaeOHoi paboThl M OKa3aHUs 00y4YaroIIUMCs MHIUBUIyaIbHON TTOMOIIH.

K Tekymiemy KOHTpOIIIO OTHOCATCS IPOBEPKA 3HAHUM, YMEHHI, HABBIKOB 00YYarOIINXCSI:

- Ha 3aHATHAX (OMPOC, pellieHue 3a/1ay, Je0Basi Urpa, KPYIJIbIA CTOJ, TECTUPOBaHUE (ITMCbMEHHOE
WM KOMITBIOTEPHOE), OTBETHI (ITMChbMEHHbBIE WIIM YCTHBIE) Ha TEOPETUYECKUE BOIPOCHI, pellIeHNe MpakK-
THYECKHX 3a/]1a4 1 BBITIOJTHEHNE 33/IaHUH Ha PAKTUUECKOM 3aHSTHH, BHITTIOTHEHUE KOHTPOJIBHBIX paloT;

- 110 pe3y/bTaTaM BbINOJHEHUS MHIMBUYaIbHBIX 3aJaHHH;

- 110 pe3y/bTaTaM MPOBEPKU KayecTBAa KOHCIEKTOB JIEKIH, pabouuX TeTpajel U UHBIX MaTe-
pHaJoB;
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- 110 pe3yJbTaTaM OoT4eTa OOyUaloIMIMUXCsl B X0/1€ MHIANBUAYAIbHOW KOHCYJIBTAIIUH TPEToIaBa-
TeJs, IPOBOJUMOM B 4aChl CAMOCTOSITEIbHOM paOOThl, 10 UMEIOLIUMCS 33JJ0JPKEHHOCTSIM.
Ha mepBbIX 3aHATHSX MPENoAaBaTeNb BBAAET CTyACHTaM IpaUK KOHTPOJIBHBIX MEpONpHs-

TUN TEKYIEro KOHTPOJIA.

I'PA®UK KOHTPOJBbHBIX MEPONPUATHH TEKYLIEr0 KOHTPOJISI
10 AUCHUIIHHE

dopMa KOH-
Sran TPOJBHOI'0 MEpo- Mecsn npo-
NPpUATHSA (TECT BeJICHUA KOH-
Ne u HaumeHoBaHMe TeMbl | @®opmupye- | Uaaukatop | ¢popmu- P ( > !
KOHTPOJIbHASI Pa- | TPOJILHOIO Me-
KOHTPOJBbHOI'O MEPONPHU- | Masi KOMIIE- | JOCTHKCHUSA | pPOBAHUA o
00Ta, YCTHBIN ponpusATHs
ATHUA TCHIUA KOMIICTCHIUH | KOMIIC-
S onpoc, KOJJIOKBH- |O4vHas gopma /
M, JejioBasi urpa u 3a04YHas
T.1.)
1. «®usnueckue ocHoBbl|OITK-1 OIIK-1.1 I>Tan ®eppainb
MEXAHUKH lIaranm |YcTHBII onpoc
2. «Monekynsapuaas ¢u-|OIIK-1 OIIK-1.1 I>ran Mapt/Hos6pb
KontposbHass pa-
3WKa ¥ TEPMOJUHAMHIKA lIoran
6ota
Il>ran
3.  «Onekrpuuecro u|OIIK-1 OIIK-1.1 I>Tan Arnpenb
Kontponbnas  pa-
MAarHeTU3M» lIaran
oora
IllyTan
4. Onrruka n aromHas ¢u-|OIIK-1 OIIK-1.1 IaTamn Maii
3UKa» llstan | YcTHBI onpoc
Il>ran

Yemuwuit onpoc — HambGonee pacrpOCTpaHEHHBIM METOJA KOHTPOJIS 3HAaHUH CTYJEHTOB,
MpelyCMaTpUBAIOLIUI YpPOBEHb OBJA/I€HUS KOMIIETEHIUSMH, B T. Y. MIOJIHOTY 3HAHUN TeopeTnye-
CKOTO KOHTPOJIMPYEMOT'O MaTepHaia.

[Ipn ycTHOM ompoce ycTaHaBIMBAETCsl HEMOCPEICTBEHHBIM KOHTAKT MEXIY IpernojaBaTe-
JIEM U CTYJIEHTOM, B IPOLECCE KOTOPOTO MPENOJaBaTeIb MOIYy4YaeT HIMPOKHE BO3MOKHOCTH IS
M3Y4YEeHUs] UHIUBUIYaIbHBIX OCOOEHHOCTEN YCBOEHUS CTYJEHTaMH y4eOHOro Marepuaia.

YCTHBIHM onpoc Mo JUCHUIUIMHE MTPOBOJUTCS HA OCHOBAHUU CaMOCTOSITEIbHON paboThI CTY-
JIEHTA 10 KaXXJ0My pa3zeiy. Bonpockl mpecTaBieHsl B IIaHaxX JIEKIHUN M0 JUCHUIIIIMHE.

Paznuuator ¢poHTaNbHBIN, HHAUBUAYAIbHBIA U KOMOMHUPOBAHHBIN ONpoc. PpoHmanvHbili
OIIpOC MPOBOAUTCA B hopMe Oecenbl penoaanarens ¢ rpynmnoi. OH opraHMuecKd coueTaeTcs ¢ mo-
BTOPEHHUEM PONAEHHOTO, SBJISISICH CPEJCTBOM [IJIs 3aKPEIUICHHUS 3HAaHUW U ymMeHul. Ero mocroms-
CTBO B TOM, YTO B aKTHBHYIO YMCTBEHHYIO paOOTy MOXHO BOBJIE€Ub BCEX CTYAEHTOB Ipymibl. J{is
3TOTO BOIPOCHI JOJKHBI AOMYCKaTh KPaTKyto (hOpMy OTBETa, ObITh JIJAKOHUYHBIMU, JIOTHUECKU YBSI-
3aHHBIMHU JIPYT C JAPYroM, JaHbl B TaKOH MOCII€A0BAaTENLHOCTH, YTOOBI OTBETHl CTYAECHTOB B COBO-
KYITHOCTH MOTJIM PACKPBITh COZEpKaHUe pasnena, TeMbl. C MoMOIbI0 (PpOHTAIBEHOTO Oompoca Ipe-
[10/1aBaTeIb UMEET BO3MOXKHOCTh IPOBEPUTH BBINIOJHEHHE CTYJAEHTAMM JOMAIIHETO 3aJaHusl, BbI-
SICHUTh TOTOBHOCTB TPYIIIbI K U3yYEHHIO HOBOT'O MaTepuala, OlnpeaeanTb copMUpOBaHHOCTH OC-
HOBHBIX MOHSTHH, YCBOEHHE HOBOTO y4eOHOro mMarepuasia, KOTOPbIi TOJIbKO 4TO ObUT pa3o0paH Ha
3aHsTud. LlenecoobpazHo Ucnonb30BaTh (POHTANBHBIN OMPOC TAaKXKe Mepes MPOBEACHUEM PAKTH-
YeCKHUX paboT, TaK KaK OH MO3BOJISIET IPOBEPUTH MOATOTOBIEHHOCTh CTYJCHTOB K MX BBIITOJHEHHUIO.

Bonpocel TOMKHBI UMETh NMPEUMYIIECTBEHHO IMOUCKOBBIM XapakTep, YTOObl MOOYXAaTh
CTYJEHTOB K CAMOCTOSITEIbHON MBICIUTENILHOMN JEATENBHOCTH.

HnousuodyanvHulti onpoc MpeanoyiaraeT OObSICHEHUE, CBA3HBIE OTBETHI CTYJIEHTOB Ha BO-
MPOC, OTHOCSIIUICS K U3ydyaeMoOMy y4eOHOMY MaTepually, IO3TOMY OH CIY)KUT BaKHBIM CpeJl-
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CTBOM Pa3BUTHUS PEYM, MAMATH, MBIIUICHUS CTYAEHTOB. YTOOBI clenaTh Takylo HpOBEepKy Ooiee
ri1y00Ko#, HE0OXOAUMO CTaBUTH IEpe]l CTYJACHTAMH BOIIPOCHI, TPeOYyIOIINEe Pa3BEPHYTOr0 OTBETA.

Bonpocs! 111 MHAMBUIYATBHOTO OMPOCA JOJDKHBI OBITh YETKUMH, SICHBIMU, KOHKPETHBIMH,
€MKHMH, UMETh MPUKIIATHON XapaKTep, OXBAaThIBaTh OCHOBHOM, paHee MPONACHHBIN MaTepual mpo-
rpamMmel. X conepkaHue MOMKHO CTUMYJIMPOBATh CTYAEHTOB JIOTMUECKH MBICIUTH, CPAaBHUBATD,
aHAJIM3UPOBATh CYUTHOCTh SBJIEHUH, JOKA3bIBATh, TOAOUPATH YOS IUTEIbHBIEC IPUMEPHI, YCTAHABIIH-
BaTh MPHUYMHHO-CIIEJACTBEHHBIE CBSA3H, JeJaTb OOOCHOBAHHBIC BBIBOJBI U 3TUM CIOCOOCTBOBATH
O00BEKTUBHOMY BBISBIICHUIO 3HAHUM CTYIEHTOB. Bompockl 0OBIYHO 3aJal0T BCEM Ipymie U Mmocie
HeOOoJIbIION May3bl, HEOOXOIUMOHN IS TOTO, YTOOBI BCE CTYIEHTHI MOHSIN €r0 U MPUTOTOBUIINCH K
OTBETY, BBI3BIBAIOT JIJI1 OTBETA KOHKPETHOI'O CTY/ICHTA.

Jis Toro 4toObl BBI3BaTh HpU IMPOBEPKE MO3HABATEIBHYIO AaKTUBHOCTH CTYACHTOB BCEH
IPYMIIbL, [[e1eCO00pa3HO COYETaTh UHIUBUIYATbHBIA U (PPOHTAIBHBIN OIpOC.

JUTMTenbHOCTh YCTHOTO OIPOCa 3aBUCHT OT yU4e€OHOTO MpeaMeTa, BUia 3aHATHIA, HHAUBHUY-
QJIbHBIX OCOOEHHOCTEHN CTYCHTOB.

B mporiecce ycTHOTO ompoca mpenogaBaTento HeoOX0AUMO MOOYKAATh CTYIEHTOB MCIIONIb-
30BaTh MIPU OTBETE CXEMBbI, TpadUKU, AUATPAMMBI.

3aKiIrounTeIbHAs YacTh YCTHOTO ONpoca — MOAPOOHBIN aHaIU3 OTBETOB CTyAeHTOB. [Ipeno-
JlaBaTeb OTMEYAET MOJIOKUTEIbHBIE CTOPOHBI, YKa3bIBAET HA HETOCTATKH OTBETOB, JEJIAET BHIBOJ O
TOM, KaK U3y4eH y4eOHbIil MaTepuai. [Ipu olieHke oTBETa YUMTHIBAET €r0 MPaBUIBLHOCTh U IOJIHO-
Ty, CO3HATEJIbHOCTh, JIOTUYHOCTh M3JIOKEHUSI MaTepuala, KyJbTypy PEUH, YMEHUE YBS3bIBATH TEO-
peTUYecKre TOJIOXKEHUS C MMPAKTUKON, B TOM YHCIIE U ¢ Oyaymeil npodecCHoHaIbHON AeSTeNbHO-
CTBIO.

Kputepun u mkaJjbl olleHHBAHUS YCTHOI0 OIIPOca

Kpurepuu olieHKH IIpU TEKYIIEM KOHTPOJIE OueHka
CryneHT OTCYTCTBOBAJI Ha 3aHATHH WM HE IpUHUMaN y4yactus. He- «HEYIOBJIETBOPUTEIIBLHO
BEPHBIEC U OLIMOOYHBIE OTBETHI 110 BOIIPOCaM, pa30MpaeMbIM Ha CeMU-
Hape
CryneHT NpUHUMAET yyacTHe B 00CYKJIEHMH HEKOTOPBIX MpoOiIeM, «YZOBJIETBOPUTEIILHO»

NaéT pacIuIbIBYATHIC OTBETHI Ha BOMPOCHL. OMUCHIBAs TEMY, TyTaeTCs U
TEpsIeT CYTh BONpoca. BepHOCTh CyX/IeHUH, MOJHOTA U TPABUIBHOCTb
otBeToB — 40-59 %

CTyAeHT NpHHUMAET y4acTHe B OOCYKICHUH HEKOTOPBIX IMPOOJeM, «XOPOILIO»
JaéT OTBETHI Ha HEKOTOPBIC BOMPOCHI, TO €CTh HE MPOSIBIISIET JOCTATOY-
HO BBICOKOW aKTHBHOCTH. BEpHOCTH CyKJEHW CTyIeHTa, MOJHOTA U
PaBWIBHOCTH 0TBETOB 60-79%

CryneHT IeMOHCTpUpPYET 3HaHNE MaTepuana o pas3zelly, OCHOBaH- «OTJIIMYHOY
Hbl€ Ha 3HAKOMCTBE C 0053aTeIbHON JINTEPATypOd U COBPEMEHHBI-
MU yOJIMKaIMAMU; JAeT JIOTMYHbIE, ApT'yMEHTHPOBAHHBIE OTBETHI
Ha TOCTaBJICHHbIE ONPOCHL. BbICOKast aKTUBHOCTh CTYJIEHTA IIPH OTBE-
Tax Ha BOIIPOCHI ITPENoaBaTessl, akTUBHOE Y4acTHE B IPOBOJAUMBIX
nuckyccusix. [IpaBUIbHOCT OTBETOB U MOJTHOTA UX PACKPBITUS AOJXK-
HBI cocTaBIsATh Ooee 80%

TecTupoBanne. OCHOBHOE JOCTOUHCTBO MeECM 060l (hOPMbL KOHMPOJIA — IPOCTOTA U CKO-
pPOCTh, C KOTOPOM OCYIIECTBIISIETCS IepBasi OLEHKAa YpOBHS OOYYEHHOCTH 1O KOHKPETHOW TeMe,
MO3BOJISIONIASA, K TOMY K€, PEaIbHO OLIEHUTh TOTOBHOCTh K HTOTOBOMY KOHTPOJIIO B HHBIX (hopMax
U, B cllydae HE0OXOJUMOCTH, OTKOPPEKTUPOBATh T€ WM WHbIE 3JIEMEHTHI TeMbl. TecT dhopMupyer
MIOJIHOTY 3HAaHUHN TEOPETUUECKOTO KOHTPOJIMPYEMOr0 MaTepuania.

KpnTepnn H IIKAJbl OHCHUBAHHUA TECTOB
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Kpurepuu onieHku npu TeKyuemM KOHTpoJie

MPOLICHT TMpaBUJIbHBIX OTBETOB MeHee 40 (1o 5 OGayibHOW cHucTeMe KOHTPOJISL — OLICHKA «HEY0-
BJICTBOPUTEIILHO);

MPOLIEHT MPaBWIbHBIX OTBETOB 40 — 59 (1o 5 OanbHOM cUCTEME KOHTPOJSL — OLICHKA «YJOBJIe-
TBOPHUTEIIHLHOY)

MPOILICHT MPaBWIBHBIX OTBETOB 60 — 79 (10 5 GanbHON CUCTEME KOHTPOJISL — OLIEHKA «XOPOIIIO)

IpoLEHT npaBuwibHbIX OTBETOB 80-100 (1o 5 OanbHOM cuCTEME KOHTPOJIS — OLICHKA OTJIIMYHOY)

Kpurepun u mkajabl oueHuBanus pedeparon (10KJI210B)

Ouenka [Ipodeccuonanbubie OTyeTHOCTh
KOMTICTCHITNH
Pabora BeinoaHeHa Ha BEICOKOM MPO¢eCCHOHATHHOM
ypoBHE. [T0THOCTBIO COOTBETCTBYET MOCTABIICHHBIM B 3a- .
. [TuceMenHO 0hopMIECHHBIN
JTaHUM LesaM U 3aaa4daM. [IpeacraBneHHblil MaTepuan B
noknan (pedepar) npen-
5 OCHOBHOM BEpEH, JIONMyCKAIOTCS MEIIKHE HETOYHOCTH.
cTaBJieH B cpok. [TonHo-
CryneHT cBOOOAHO OTBEUAET HA BOIIPOCHI, CBA3AHHBIE C
CTBhIO0 OPOPMIICH B COOT-
Jok1aoM. BeipaskeHa ciocOOHOCTh K MPOQeCcCHOHANb-
N . BETCTBUU C TPEOOBAHUSIMHU.
HOM ajanTainuu, MHTEPIIpeTaluy 3HaHUN U3 MEXKIUCIHU-
TUTMHAPHBIX 00JIacTen
Pabora BbInoIHEHA HA JOCTATOYHO BHICOKOM Ipodeccu- .
[MucemeHHO 0hOpMIICHHBII
OHAJILHOM YPOBHE, IOMYIIEHBI HECKOJIBKO CYIIIECTBEH-
nokiana (pedepar) npea-
4 HBIX OIIMOOK, HE BIUAIOMINX HA pe3ynbTaT. CTYIeHT OT-
CTaBJICH B CPOK, HO C HEKO-
BEYACT Ha BOMPOCHI, CBI3aHHBIC C JOKJIAJIOM, HO HEJ0-
TOPBIMH HEOPAOOTKAMHU.
CTaTOYHO MOJTHO.
[MucemMeHHO 0 OpMIIEHHBII
YpoBeHb HEZJOCTATOYHO BHICOK. [|OMyIIEeHbI CYIIECTBEH-
nokian (pedepar) npea-
HBIC OIMMOKH, HE CYIMIECTBEHHO BIIUSIOIINE HA KOHEYHOE
CTaBJICH CO 3HAYUTEIILHBIM
3 BocmpusaTrue mMatepuana. CTyIeHT MOKET OTBETUTSH JIHIIb
ono3aanueM (Oonee Hee-
Ha HEKOTOPBIE M3 33JJaHHBIX BOITPOCOB, CBSI3aHHBIX C JI0-
). IMeroTcs oTAebHbIC
KIIJIOM.
HEI0YeThl B 0QOpMIICHUH.
[TuceMenHO o opMIEeHHBIN
oknan (pedepar) mpen-
Pabora BeImoIHEHAa Ha HU3KOM ypoBHE. JlOMyIIeHbI Tpy- A A (peepar) npen
CTaBJICH CO 3HAYUTEIILHBIM
2 1 HU- | Oble ommOKku. OTBETHI Ha CBSI3aHHBIE C JOKJIAA0M BO-
ono3aaHueM (Oonee Hene-
xKe MPOCHl 0OHAPYKUBAIOT HEMOHUMAHUE TTPEIMETa U OT-
au). merotcs cyiecTBeH-
CYTCTBHE OPUEHTAINH B MaTepHalIe JOKIIaIa.
HbIE HEJ0YETHI B 0(hopM-
JICHWH.
KpuTtepuu u mkajbl olleHUBaHNSI NPe3eHTANNH
MuHuMabHbII N3noxxeHHbIH, 3aKOHUYEHHBIH, .
Heckpur- . " OO0pa31oBkIil OTBET
OTBET PACKPBITBIA OTBET | TOJHBIH OTBET
TOPBI 5 3 4 5
[IpoGnema pac-
p P [TpobGnema packpsiTa
[Ipob6nema pac- kpsbiTa. [IpoBenen
MOJHOCTHIO. ITpoBe-
KpbITa HE TIOJTHO- | aHAJIH3 TPOOJIEMBI
[IpoGnema He JIeH aHaJu3 npoodJe-
CTBIO. 0e3 MpUBICYCHHUS
PackpeiTHe | packpbITa. . | MBI C IpUBIICYCHHEM
BrmBoas! He crie- JIOMOJHUTEIBHOMN o
npoOsieMbl | OTCYTCTBYIOT JIOTIOJTHATETBHOM JIH-
TIaHBI W/WJIH BBIBO- | TUTepaTypsl. He
BBIBOJIBI. TepaTypel.
6l HE 000OCHOBA- | BCE BBIBOIBI ClIE-
BriBoip1 060CHOBA-
HBI. JaHbl W/ 06oc- HEL
HOBaHBI.
IIpencras- IIpencraBnsiemas | [lpencraBnsiemas | [IpencraBnsiemast | [lpeacraBnsiemast uH-
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JIeHUE nHopMmanus 10- | uHbGopMmarusa He | mHbopmanus cu- | popmarus cucrema-
TMYECKH HE CBSI- | CUCTEMaTH3UpPOBa- | CTEMAaTU3MpPOBaHA | TU3MPOBAHA, IOCIIe-
3aHa. Ha W/WIK HEe TOo- U T0CJIeI0BaTelb- | J0BaTeNIbHA U JIOTH-
He ucnons3oBa- | cienoBarenbHa. Ha. YECKH CBS3aHA.

HBI TIpodeccro- Hcnonw3oBan 1-2 | Mcnonb3oBano 60-| Mcnonb3oBano Oosee
HaJIbHBIE TEPMU- | IpodeccroHanb- | Jiee 2 mpodeccuo- | 5 mpodeccuoHaTbHBIX
HBI. HBIX TePMHUHA. HAJIbHBIX TEPMH- | TEPMUHOB.
HOB.

He ncnons3osa- Hcnonbs3oBanbl Hcnonbs3oBanbl

[[npoxo ucnoib3o-
HbI HHGOpMaLU- | HH(GOPMAIIMOHHBIE | HHPOPMAIIMOHHBIE

BaHbl UHPOPMAIIOH-
OHHBIE TEXHOJIO- | TEXHOJIOTUU TEXHOJIOTHH HEIE TEX HOIOLIH

Odopmite- | ruu (PowerPoint). | (PowerPoint) wa- | (PowerPoint). :

(PowerPoint).

HUE bonbuie 4 omu- CTH4HO. 3-4 He 60nee2 omu-

OTcyTcTBYIOT OIINO-
OOK B IpeicTaB- | OIMOKH B IIpea- | OOK B MpeCTaBIIs- .
. . . KU B IIPEICTABISEMOM
nsiemoit uupop- CTaBJIIeMOM UH- | eMoi uH(popmMa-
HH(pOpMaLIUH.
MallHH. (dhopmanuu. 1197078
OTBeTHI Ha BOMIPOCHI
Tonbko oTBeTh Ha | OTBETHI HAa BOTIPO-
OtBetsl Ha | Her oTBeTOB Ha MIOJTHBIE C TIPUBH/IE-
AJIEMEHTAPHbIE BO- | ChI MTOJIHBIE U/ WU
BOIPOCHI BOIIPOCHI. HUEM IIPUMEPOB
MIPOCHIL. HACTHYHO TOJHEIE. |

[Tponenypa oneHUBaHUs KOMIETEHUUI OOYYarOLIMXCs OCHOBAHA HA CIEAYIOIIMX CTaHAAp-

Tax:

1. [TeproAMYHOCTD MTPOBEACHHS OLICHKH (TI0 KOXXI0OMY pa3ieny IUCIHUILIUHBI).

2. MHOroCTYNeHYaTOCTh: OIICHKA (KaK MpernojaBaTeieM, TaK U CTYJEHTaMHU TPYIIbI) H

CaMOOIIeHKa 00YYalomerocsi, OOCYXIEHHE pPE3yIbTaTOB M KOMIUIEKC Mep IO yCTpaHe-
HUIO HEJIOCTAaTKOB.

3. EIUHCTBO HCIIOJIb3yeMOM TEXHOJOTUHU JJs BCEX OOY4YaroIIMXCs, BBIIOJHEHUE YCIIO-
BUI CONOCTaBUMOCTH PE3y/IbTaTOB OLICHUBAHMUSL.

4. CoOmroieHre OCIe10BAaTEIbHOCTH IPOBEACHUS OLIEHKH: PEyCMOTPEHO, UTO pa3BUTHE

KOMIIETEHIIUM UIET MO0 BO3PACTAHUIO UX YPOBHEHN CIIOKHOCTH, & OLIEHOYHBIE CPEICTBA HA KaXIOM
JTarne YYMUTHIBAIOT 3TO BO3pacTaHUe. Tak Mo KaxaoMy pa3ieny AUCHMIUIMHBI UAET HaKOIUIEHHE
3HAaHWH, Ha MPOBEPKY KOTOPBHIX HANpPABIECHBI TAKME OLIEHOYHBIE CPEICTBA KAaK YCTHBIM ONpPOC U
MO/ArOTOBKA J10KJIa10B. [lanee npoBoauTcs 3a1auyHoe 00y4yeHue, O3BOJIAIONIEE OLIEHUTh HE TOJIBKO
3HAHHSA, HO YMEHHUs, HaBBIK M ONBIT NPUMEHEHHS CTYAEHTOB IO MX IpuMeHeHuro. Ha 3axmroun-
TEJIBHOM 3Tare NMPOBOJUTCS TECTUPOBAHME, YCTHBIM OMpPOC WM MUCbMEHHasi KOHTPOJibHAs padoTa
II0 pa3zeny.

[IpomexyTouHas aTTecTalysi OCYLIECTBISIETCS, B KOHIIE Ka)KJJOTO CEMECTpa U MpeACTaBIseT
co00i UTOTOBYIO OLIEHKY 3HAHMH MO JUCHHUIUIMHE B BUJE MIPOBEACHUS IK3aMEHAIIMOHHOM MpoLeay-
pHI (3K3aMeHa), BHICTaBJICHUSI 3a4€Ta, 3allIUThl KypCOBOM pabOTHI.

IIpouenypa mpoMexyTOYHOM aTTECTallMM IPOXOJUT B COOTBETCTBUM ¢ llonoxkeHnnem o teky-
IeM KOHTpOJie M MPOMEXKYTOUHOW aTrTectanuu odOydaromuxcs. [IpomexyrouHas aTrtectanus B
¢dbopme 3aueTa MPoBOAUTCS B (hOpME KOMITBIOTEPHOTO TECTHPOBAHUS UM YCTHOTO OIpoca, B (popme
9K3aMeHa - B yCTHOU (hopme.

ATTecTallMOHHBIE UCIIBITAaHUS B (hopMe 3aueTa MPOBOJASATCS MPENoAaBaTesieM, BEAyIIUM JeK-
LMOHHBIE 3aHATHUS N0 JAHHOW AUCLMILIMHE, UM MPEnoiaBaTesIMU, BEIyIIMMU IPAKTHYECKHUE 3a-
HATHS. ATTECTAllMOHHBIE MCIBITAaHUS B (OPME YCTHOTO HK3aMEHa MPOBOAATCS MpenojaBaTeseM,
BEIYILIUM JIEKIIMOHHBIE 3aHSTHS 10 JaHHOM nucuuruinHe. [IpucyTcTBHEe MOCTOPOHHUX JIUI B XOJ€
MIPOBE/ICHUS aTTECTAIMOHHBIX UCTBITAHUN 0€3 pa3peleHus peKTopa WM MPOpPEeKTopa He J0MmycKa-
eTcs (3a UCKII0YEHHEM paOOTHUKOB YHUBEPCUTETA, BHIMOIHSIIOUINX KOHTPOJIUpYIoUe QyHKINN B
COOTBETCTBUH CO CBOMMH JIOJDKHOCTHBIMH OOSI3aHHOCTSIMH). B ciydae oTCyTCTBHSI BEAYIIETo Ipe-
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[I0JaBaTeNsl aTTeCTAllMOHHbBIE MCIBITAHUS IPOBOAATCS IIPENOAABATEIEM, HA3HAYCHHBIM ITHCbMEH-
HBIM PacHoOpsDKEHUEM 110 Kadenpe.

NHBaymapl ¥ nuna ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3J10pOBbsl, HMEIOLIUE HAPYILICHUS
OIIOPHO-ABUIaTENIBHOIO aIapara, MOT'YT IOIYCKAThCs Ha aTTECTALIMOHHBIE MCIIBITAHMS B COIPO-
BOXKJIEHUU aCCUCTEHTOB-COIIPOBOXKIAIOIIUX.

Bo Bpemst aTTecTallMOHHBIX UCHBITAHUN OOydarouiyecs MOTYT IOJb30BaThcs pabodeil mpo-
IrPaMMOW JMCLUIUIMHBI, & TAKXKE C pa3pelieHus NpernoaaBaTeis ClIpaBOYHON U HOPMATUBHOM JIUTe-
paTypou, KalnbKyJIATOPaMHU.

Bpems moaroToBku oTBETa U CAAYE SK3aMEHA B YCTHOH (pOopMe JTOHKHO COCTABIISATH HE Me-
Hee 40 MUHYT (110 JKeJIaHUI0 00Y4aroLIerocs OTBET MOXKET OBbITh 1OCPOUYHBIM). Bpemst orBera — He
6onee 15 MUHYT.

IIpu mpoBeAeHNU YCTHOTO K3aMeHa SK3aMEHAI[MOHHBIN OUJIeT BEIOMPAET caM 9K3aMEHYyeMbli
B CIIy4aiiHOM nopsake. IIpy noaroToBke Kk yCTHOMY 9K3aMEHY 9K3aMEHYEMbIH, KaK IIPaBUiIo, BEAET
3aIlUCH B JIMCTE YCTHOT'O OTBETA, KOTOPBIH 3aTeM (110 OKOHYAHUM IK3aMEHa) CAAeTCsl IK3aMEHaTopy.

OK3aMeHaTOpy MPENOCTaBIACTCA IPaBO 33JaBaTh 00yUYarOIIKUMCS JTONOJIHUTENIBHBIE BOIIPOCHI
B paMKax MporpamMmbl AUCLMILIMHBL, a TAKXKE, IOMUMO TEOPETUYECKUX BOIIPOCOB, 1aBaTh 3aJauH,
KOTOPBIE U3YYAINCh HA IPAKTUYECKUX 3aHATHAX.

OneHka pe3ysIbTaTOB KOMIIBIOTEPHOTO TECTUPOBAHMS M YCTHOI'O aTTECTALlMOHHOIO MCIBITA-
HUS 00BABIISIETCS 00yUYAIOMIMMCS B IEHb €T0 IPOBEICHUSI.

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

JewcTBue Cpoku Meroauka OTBETCTBEHHBIN
3aoyHas opma

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

Koncynbranun B CECCHIO Ha rpynnosoit Benymmit npenoaaBaresib
KOHCYJIbTAIIN

DK3aMeH B CECCHIO Yerao mo ®OC Benymuit npenonasarens

DopMHUPOBaHUE OLIEHKH Ha HK3aMEHe B cootBeTcTBUM Benymmit npenogasarens
C KpUTEPHUSIMU

6. IEPEYEHb OCHOBHOW U JJONIOJIHUTEJbHOM YYEFHON
JINTEPATYPBI, HEOBXOJIUMOM JJIs1 OCBOEHUS TUCHUILINHBI

KoanuecTBo B

OcHoBHas IMTEeparypa OndMoTeKe / CChIIIKA HA
IBC

WBanos, 1. B. OcHoBbl pusuku n 6uodusuku : yuebnoe mocodue / | https://e.lanbook.com/boo

W. B. UBanoB. — 2-e¢ u3n., ucnp., gomn. — Cankr-IlerepOypr : | k/210917

Jlanmp, 2022. — 208 c. — ISBN 978-5-8114-1350-8. — Tekcr :

DIIEKTPOHHBIN // JlaHb : ANEeKTpOHHO-OMOIMOTEYHAsT cUCTeMa. —

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

30.05.2023). — Pexwum mocTyma: Ui aBTOPHU3. TIOJIb30BATEIICH.
JonosHuTebHAS IUTEPAaTypa KonnuectBo B 6ubnnorexe

/ ccpinka Ha ObC

WBanos, . B. COopHuEK 3a/1a4 110 KypCy OCHOBBI Gu3uku u 6nodu- | https://e.lanbook.com/boo

3ukH : yuyeOHoe mocooue / M. B. MBaHoB. — 2-¢ m3n., ucnp. — | k/210920
Canxkr-IlerepOypr : Jlanp, 2022. — 128 c. — ISBN 978-5-8114-
1349-2. — Tekcr: onekTpoHHbIH // JlaHb : 2IEKTPOHHO-
O6ubnuoreyHas cucTeMa. — URL:

https://e.lanbook.com/book/210920 (mata obpamenus: 30.05.2023).
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— Pexxum pocrtyna: ajisg aBTOpU3. MOJIb30BaTENEH.

OmnpeneneHrne MOMEHTa HMHEPLMHM TBEpJOro Teia auHamudeckuM | http://ebs.rgazu.ru/index.p
MeToaoM : Meroandeckue ykazanus / E.I'. banenko, T.}O. Tapyco- hp?q=node/4741

Ba. — llepcuanosckuit : Jloul’'AY, 2014. - 22 ¢ -
http://ebs.rgazu.ru/index.php?g=node/4741  (mara  oOpaIeHus:
30.05.2023). — TekcT : 2IeKTPOHHBI.

Omnpenenenrue yCcKOpeHHe CBOOOIHOTO MaJCHUS C TIOMOIIbIO MaTe-
MaTHYECKOT0 MasiTHUKA: Meroanuyeckue ykazanusi / E.I'. Bamenko, http://ebs.rgazu.ru/index.p
T.}O. Tapycosa. — IlepcuanoBckuii : Jlonl’'AY, 2014. — 20 c. -
http://ebs.rgazu.ru/index.php?q=node/4603  (mata  oGpamenus: | N20=n0de/4603
30.05.2023). — TeKCT : 3JIeKTPOHHBIH.

Odu3nka: METOUYECKIE YKa3aHUs W 3aJJaHusl JUIsl KOHTPOJIBHOU pa- | http://ebs.rgazu.ru/index.p
6otel / coct.: E.I'. banenko, B.B. Manako. — IlepcuanoBckuii : hp?a=node/4742
Joul'AY, 2015. — 61 c. -
http://ebs.rgazu.ru/index.php?q=node/4742  (mara  oOpallcHHUS:
30.05.2023). — TeKcT : 2IeKTPOHHBI.

bruodusuka: MeToaruecKue yKa3aHus U 3allaHus UIsl KOHTposibHOM | http://ebs.rgazu.ru/index.p
paboter / coct.: E.I'. banenko, B.B. Manako. — IlepcnaHoBCKuii : hp?q=node/4735
Houl’'AY, 2015. - 39 C. -
http://ebs.rgazu.ru/index.php?q=node/4735 (mata  oOpauicHus:
30.05.2023). — TeKCT : 3JIEKTPOHHBIIA.

dusuka. Mexannka U MoJIeKyJsipHas (pu3uka : MmeToaudeckue yka- | https://e.lanbook.com/boo
sanust / cocrapurenu E. T'. banenko, A. T'. Mokpuesna. — Ilepcua- | /148578

HoBckui : Jlonckoit I'AY, 2020. — 40 c. — Tekcr : snektpon- |
Helii / Jlanp : anekTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/148578 (nara obpamenus: 30.05.2023).
— PexxuM pocTymna: i aBTOpu3. MOJIb30BaTENeH.

7. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUYAIOLIUXCA
1O OCBOEHHMIO JTUCIUITJIMHbI

Memoouueckue pexomenoayuu no pabome Ha0 KOHCNEKMOM JIEKYUIL 60 6peMA U NOCe
npoeedenus n1eKyuu.

B xoze neKIMOHHBIX 3aHITHH 00y4YaloUIMMCs] PEKOMEHIYETCs BBIIOIHSTH ClIEAYIoNne Iei-
cTBUs. BecTn koHcnekTHpoBaHHe yyeOHOro Marepuana. OOpamiaTh BHUMAaHUHE Ha KaTeropuu,
(OpMyIIMPOBKH, PaCKpbIBAIOLINE COACPKAHUE TEX WIIM UHBIX SBJIEHUH U MPOIECCOB, HAyYHbIE BBI-
BOJABI U IPAKTHYECKHE PEKOMEHJALMU N0 UX NPHUMEHEHUIO. 3a/1aBaTh MPENOaBaTeNl0 YTOUHSIO-
[I1€ BOIPOCHI C LIETBI0 YACHEHUS TEOPETUYECKUX TOJIOKEHUH, pa3pelIeHNs CIIOPHBIX CUTYALIH.

JXenarenbHO OCTaBUTh B paOOYMX KOHCIIEKTAX IOJIsl, HA KOTOPBIX O HEayJUTOPHOE BPEMsI MOXK-
HO CJIIeJIaTh NIOMETKM W3 PEKOMEHIOBAHHOW JIMTEPATYphl, TOMOJHSOIIME MAaTepHal MPOCITyIIaHHON
JIEKLIUH, a TAKKe IOTYePKUBAOIIIE 0COOYIO BaKHOCT T€X MM MHBIX TEOPETUUECKUX TOJIOKEHHUH.

Memoouueckue pekomenoayuu K npaKmu4eckKum 3aHAMUAM C RPAKMUKOOPUEHMUPO-
6AHHBIMU 3A0AHUAMU.

[Tpu moAroTOBKE K MPAKTUYECKUM 3aHATUSAM 00YyYaroIIMMCsS HEOOXOJWMO U3YyYUTh OCHOB-
HYIO JIUTEPATypy, O3HAKOMUTHCS C JIOMOJHUTEIBHON TUTEepaTypoil, HOBBIMH MyOIMKALUAMU B Tie-
PUOAMYECKUX W3JAHMAX: )KypHAJIaxX, razerax u T.4. [Ipm 3TOM ydecTh peKOMEHJAlMK IPerno1aBa-
Telis U TpeOoBaHusl yueOHOI nmporpaMMsbl. B Xo/1e MOATOTOBKM K MPAaKTUYECKUM 3aHATHSAM HE00XO-
JIMO OCBOWTH OCHOBHBIE ITOHATHS U METOJIMKH pacyeTa MOKa3aTesed, OTBETUTh Ha KOHTPOJBHBIE
OIpochl. B TeueHne MpakTUYEeCKOro 3aHATHS CTYIACHTY HEOOXOIMMO BBIOJHHUTDH 33JaHMs, BbIJIAH-
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HBIC MPENO/IaBaTeNIeM, YTO 3aUUTHIBACTCS KaK TEKyIas paboTa CTy/IeHTa U OICHUBACTCS 110 KPUTE-
pUsM, TIpEACTaBICHHBIM B myHKTax 6.4 PIIJI.

Memoouueckue pekomenoauyuu no no02omosKe 00K1aod.

[Tpu moaroroBke AOKJIana peKOMeHAyeTcs caenath cienyromiee. COCTaBUTh MIaH-KOHCIEKT
CBOEro BhICTYyIUIEHH. [Ipogymars nmpuMepsl ¢ HEeNbl0 00eCeYeHus] TECHOM CBSI3M HM3Y4aeMoil Teo-
puH ¢ NpakTUKOW. [IoArOTOBUTH CONMPOBOAUTENBHYIO CIAWI-TIPE3CHTALMIO W/WIIK IEMOHCTPAIlUOH-
HBI pa3aTOYHbIA MaTepual Mo BEIOpaHHOH Teme. PeKoMeH TyeTCs MPOBECTH I0Ma PETICTULINIO BbI-
CTYIUIGHUS C 1eJbl0 OTpa0OTKM pEuYeBOro ammapaTta M HOPOAOKUTENILHOCTH  BBICTYILIE-
Husi(pernamenT— 7-10 mun.).

Buvinonnenue unousuoyanipHvix munogulx 3a0au.

B cryuae mpomyckoB 3aHATHN, HaJIW4YUs HWHIMBHIYaJIbHOTO rpaduka oOyuyeHUs U Ui 3a-
KpEIUICHHUsI TMPAKTUYECKUX HABBIKOB CTYJIEHTaM MOTYT OBbITh BbIJIaHbl TUIIOBbIE HHJWBHIYyaJbHBIC
3aJJaHUs KOTOPBIE TOJKHBI OBITH CIaHBl B YCTAHOBJICHHBIN IIPENOaBaTeIeM CPOK.

Pexomenoayuu no pabome ¢ HayuHoil u yueoHou a1umepamypou

Pabora ¢ y4eOHOI 1 HaydHOH JIUTEPATYpOH SBISETCS TIABHOW (OPMOM CaMOCTOSATEIHHOU
paboTel U HEOOXO0AMMa MPHU MOATOTOBKE K YCTHOMY OMPOCY HAa MPAKTHUYECKHUX 3aHATHSIX, K KOH-
TPOJBHBIM paboTaMm, TecTUpoBaHHIO. KOHCHEKTHI HayudyHOH JIUTEpaTypbl IMpPH CAMOCTOSTEIbHOU
MOATOTOBKE K 3aHATHUSIM JOJKHBI OBITH BBHITIOJTHEHBI TAK)KE aKKYpaTHO, COJEP>KaTh OTBETHI Ha KaXk-
IIBIA TTOCTABJICHHBIA B TEME BOINPOC, UMETh CCBHUIKY Ha MCTOYHHK WH(GOpPMAIHU C 00s3aTeIbHBIM
yKa3aHHEM aBTOpa, Ha3BaHUS W TroJla W3/IaHUS HCIONb3yeMON HaydHOU snureparypbl. KoHcmekT
MO>KET OBITh OIOPHBIM (COJIEPKATh JIUIIL OCHOBHBIE KIIIOUEBBIE MO3UIMH), HO IIPU STOM I1O3BOJIS-
IOLUM JIaTh MOJHBIA OTBET MO BOMPOCY, MOKET OBITh MOAPOOHBIM. OObEeM KOHCIIEKTa OMpeensieT-
Csl CaMUM O0YYarOIIMCH.

B mporniecce paboThl ¢ yueOHOM 1 HAYYHOU JTUTEpaTypoi 00yUaroIUNCs MOKET:

- JIeNaTh 3alUCH 10 X0y YTEHHUS B BUJIE IPOCTOr0 MM Pa3BEPHYTOro IJlaHa (Co3/1aBath Ie-
peUeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOUHUKE);

- COCTaBIISATh TE€3UCH! (IUTHPOBAHUE HanbOoJee BaXKHBIX MECT CTaThU WJIM MOHOTpaduu, Ko-
POTKOE HU3JI0’)KEHHE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBUThH aHHOTAIUM (KpaTKoe 0000I1IeHNe OCHOBHBIX BOIIPOCOB pabOThI);

- C03/1aBaTh KOHCIEKTHI (pa3BEPHYTHIE T€3UCHI, KOTOPHIE).

8. KOMILJIEKT JIMHEH3UOHHOI'O U CBOBO/IHO PACITPOCTPAHAEMOI'O
MNPOI'PAMMHOI'O OBECIIEYEHUS, B TOM YUCJIE OTEYECTBEHHOI'O ITPOU3-
BOACTBA

IlepeyeHnb JIMLIEH3HOHHOTO POTPAMMHOI0 o0ecevyeHust

Windows 8.1 JInnensus Ne 64865568 ot 05.03.2015 OPEN 94854474ZZE1703

Office Standard 2016 JIunensus Ne 66160039 ot 11.12.2015 OPEN 96166559ZZE1712

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

Office Standard 2013 JIunensust Ne 64009631 ot 28.08.2014 OPEN 9401422477E1608

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

Office Standard 2013 JIunensust Ne 64009631 ot 28.08.2014 OPEN 94014224Z7ZE1608

IepeyeHn CBOGOAHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO O0ecredeH st

Adobe acrobat reader CB0O0THO pacTipocTpaHseMoe MPOTPHUETAPHOE MPOrPaMMHOE 0OecTieHeHIE

Google Chrome Co6oH0 pactipoctpansiemoe [10, mumensus freeware

Opera CBo6o1HO pacnpoctpansiemoe 10, mumensus freeware

IlepeyeHb MPOrpaMMHOro odecneyeHusi 0Te4eCTBEHHOI0 MPOM3BOACTBA

Yandex Browser CBo6oiHO pactipoctpansemoe [10

Jlaboparopusst MMUC «Ilnanbi» JloroBop Ne3724 ot 28.10.2016

7-zipCroGoaHo pactpoctpanse-moe 110, GNU Lesser Gen-eral Public License

Dr.Web Jlorosop Ne PT'01270055 ot 27.01.2020
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9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/IUMAS
JJIA OCYIMECTBJIEHUSA OBPA30OBATEJIBHOI'O ITPOLHECCA 11O JUCIUIIJIMHE

YuyeOHast ayIuTOPUH /ISl NIPOBEICHUS 3aHATHI CEMHHAPCKOI0 TUIIA - YKOMIIJIEKTOBaHA
CTeUUANTN3UPOBAHHON (y4eOHOI) MeOenblo, TEXHUUYECKUMHU CPEACTBaMHU OOYUYCHHS, CIYXKAIUMH
JUIS TIpe/icTaBIeHUs y4eOHOI HHpOpMaIIiH.

YueOHast ayIMTOPUH /ISl IPOBedeHUs 3aHATHI JIEKIIHOHHOI0 THINA — YKOMIUIEKTOBAaHA
CHeIUaIu3upoOBaHHON (y4eOHOM) MeOeIbi0, HAOOPOM JIEMOHCTPAIIMOHHOTO 000PYI0BaHUS U y4eO-
HO-HATJISITHBIMUA TTOCOOUSIMH, 00€CTIeYNBAIOIIMMHU TEMAaTHUECKUE HILUTIOCTPALIMHU, COOTBETCTBYIOIINE
pabounM y4eOHBIM ITporpaMmMaM JUCIUTLIINH (MOIYJICH).

YueOHast ayIuTOPUS /ISl TPYNNOBBIX M HHAUBHAYAJIbHBIX KOHCYJIbTAIMMN - YKOMIUICK-
TOBaHAa CIEIUATU3UPOBaHHON (yueOHOI) MeOeIbl0, TEXHUYECKUMHU CPEICTBAMHU O0yUYEHUS, CITyXKa-
LIUMHU JUISl IpeACTaBIeHUs] y4eOHOM HHPOpMaIIH.

YueOHast ayIuTOPUS MJISl TEKYIIEro KOHTPOJISI U MPOMEKYTOYHOIH aTTeCTAIUM - YKOM-
TUIEKTOBaHA CHENHAIM3UPOBAHHON (Yy4eOHOH) MeOenblo, TEXHUYECKHMMH CpPEACTBaMHU OOYy4eHUS,
CIIy>KalllUMU 715l IPeCTaBIeHUs yueOHoM nH(OpMaluu.

Jladoparopusi ¢pu3MKM - YKOMIUIEKTOBaHA CHEIUATU3UPOBAHHON (yueOHOI) MeOembio,
TEXHUYECKUMHU CPEJICTBAMU OOyUEHUSs, CIYKalIMMU JIJIsl IPECTaBlIeHUs] yueOHON HHPOpMAIUH.

IMomemmenne 1Jisi caMOCTOSITENILHONH PadoThl — YKOMILJICKTOBAHO CIIEIHATU3UPOBAHHOMN
(yueOHoi1) Mebemnblo, OCHAIIEHO KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUS K CETH
"NuTepHer" M 00€CredeHo JTOCTYIIOM B JJICKTPOHHYIO WH()OPMAIMOHHO-00pa30BaTEeILHYIO CPEIy
OpraHu3aluu

ITomemenune nJisi XpaHeHUusI U NPOPUIAKTHYECKOT0 00CTYKUBAHUS y4eOHOro odopy-
AOBAHMS — YKOMILICKTOBAHO CIEIMATU3UPOBAHHON MeOeINbIo I XpaHEeHUsl 000pYIOBaHUS U TEX-

HUYCCKNMHU CPEACTBAMHU IJIA €TI0 O6CJ'IY)KI/IB3HI/I$I.

OCHaIIEHHOCTD U apec MOMEILECHHH

HanMmeHoBanue nmoMeneHu

Anpec (MECTONIOIOKEHUE)
HOMEIIEHU I

Aynutopust Ne 1 YueOHast ayauTopusi Ui TPOBEICHUS 3aHATHH JICKITHOHHOTO THIIA,
3aHATHA CEMHHAPCKOTO THIIA, KypCOBOTO MPOSKTHPOBAaHUS (BBHIIOJHEHUS KYpPCOBBIX pa-
00T), TPYNIOBBIX W WHAWBUAYAIGHBIX KOHCYJIBTALUH, TEKYIIETO KOHTPOJIS U IPOMEXKY-
TOYHOW aTTeCTallH, YKOMIUICKTOBAHHAS CICIHAIHN3HPOBaHHON Mebenbio (pabodee MecTo
MpenojaBaTes, CTOJIbI, CTYJbs, focka MenoBas (1)).

Texauueckue cpefcTBa 00ydeHHs: HA0Op TEMOHCTPAIMOHHOTO 00OPYIOBaHUSI - TIPO-
extop (1), mpoekunonHsii 3kpaH (1), HOYTOyK (IepeHOCHOM); yuyeOHO-HaTrMAAHbIE TOCO-
Oust, oOecTeunBaloNe TeMAaTHYECKHUE WILTIOCTPAIMK, COOTBETCTBYIONINE pabOYMM TPO-
rpaMMaM JTUCIHUILINH (TEPEHOCHOE).

346493, PocroBckas 00-
nacth, OKTIOpbCKHUI paiioH,
. [lepcuanoBckui, yi.
KpuBouwnsikoa, gom Ne 27

Aynutopus Ne 78 YueOHas ayauTopus Ui POBEICHUS 3aHATHH CEMHHAPCKOTO THIIA,
KypCOBOT'O HPOEKTHPOBaHHMs (BBIMOJHEHUSI KYPCOBBIX padoT), TPYINOBBIX W WUHIUBHIY-
AJIBHBIX KOHCYJbTAllMH, TEKYIEr0 KOHTPOJISI M IPOMEXXYTOYHOH aTTecTaluy; 1abopaTopus
O6no(M3NKH, YKOMIUIEKTOBaHHAs CIEUaIN3UPOBaHHONH MeOenbio (pabouee MecTo mpero-
JlaBaTelis, CTOJIBI, CTYJIbs, IOCKa MAarHUTHO-MapKepHast).

TexHnveckue cpencTBa oOydeHHUs:: HAOOP AEMOHCTPALMOHHOTO 000pYHOBaHUs (MYIIb-
TUMEMa-TIPOEKTOpP, WHTEPAKTHBHAS JIOCKA, MEPCOHAJBHBIH KOMIBIOTEp, IPUCTABHBIE
I'POMKOTOBOPHTENIM K MHTEPAKTUBHON JJOCKE HPSIMOI MPOEKIHH), CHENHAIN3UPOBAHHOE
yueOHoe o0opynoBaHue (MPUHTEP, MHOTO(YHKIHMOHAIBHBIM MPUHTEP, IITAHICHIUPKYJIb,
MHUKPOMETp, KaJTOPHUMETP (POTOIIEKTPUUECKUI OJJHONYUEBOM, Jla3ep, MOISIPUMETp, JHUCK,
rpy3, MUJUTUMETPOBAs JIMHEHKa, CeKyHIOMEpPbI, YCTAHOBKA MaTeMaTHYeCKOT0 MasTHHKA,
KanWUISIPHbIE TPYOKH, CTEKJISIHHBIM CTaKaH, MEPHBIN CTEKIISIHHBIA HUITHH/P Ha M0JICTaBKe,
MHKpOMETp, Tena cepuueckorl Gopmel (HEOONBIINX pa3MepoB), KaJOPUMETP, IEKTPO-
IUINTKA, BBIIPSIMUTEIb, Mara3uH CONPOTHUBIICHHUH, HEN3BECTHOE CONPOTHUBICHUE (IIPOBOA-
HUK HUXPOMOBBIH), pPEOXOpA, MHUKPOAMIEPMETp, TpaHC(HOPMATOp, aMIIEPMETPHI, BOJBT-
METpBI, peocTar, OaTapess KOHJCHCATOPOB, KaTyIIKa WHJIYKTUBHOCTH, KaJOpUMeETp (OTO-

346493, PocToBckas 00-
macth, OKTIOpbCKHUI paiioH,
1. [TepcuanoBckuit, yi.
Kpusomuisikosa, oM Ne 27
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IIEKTPUUECKUH OJJHOJIYYEBOH, CTEKISIHHbIE M3MEPHUTEIbHBIE KIOBETHI, HAOOp PacTBOPOB
BemecTBa (CuSO4) m3BecTHOW KoHIEHTparuu, pactBop (CuSO4) HEen3BeCTHOH KOHIICH-
Tpaluu, PacTBOPUTEIb, HWCTOYHUK KOTEPEHTHOTO H3Iy4deHHs (a3ep), AuppaKIHOHHAS
pelIeTka, yCTaHOBKa JUIs IeMOHCTpauu «/ludpaxnns 31eKTpOHOB Ha MOJIMKPUCTAIIINYE-
cKkoM TpaduTe», onTHUECKHH HAOOp AN M3Y4YCHUS ONTHUYECKHX SBICHUI; BUPTyajbHas
nmabopaTtopus GpHU3NKH); yaeOHO-HATIISAHEIC TIOCOOHS 00eCIIeUHBAIOIINe TEMAaTHICCKIE HII-
JFOCTPAINH, COOTBETCTBYIONIHE pab0oYNM yIeOHBIM IPOrpaMMaM .

Windows 8.1 Professional Jlunmensus Ne 64865570 ot 05.03.2015 OPEN
94854474ZZE1703 ot Microsoft Volume Licensing Service Center; Office Standard 2013
Junernsus Ne 64009631 ot 28.08.2014 OPEN 9401422477E1608 ot Microsoft Volume
Licensing Service Center; Adobe acrobat reader CB060HO pacnpoCTpaHsIeMOe MpOTpHe-
TapHOe mporpammHoe obecrneuenue; Google Chrome CrobomHo pacmpoctpansemoe [10,
murensus freeware; Unreal Commander CoGoano pacmpoctpansemoe [10, mureH3us
freeware; Zoom  Tapudp  bazoBeiii  CBobOomHo  pacmpoctpansemoe  IIO,
ZoomVideoCommunications, Inc; Skype CBoOGogHO pacmpocTpaHseMoe MpONmpHeTapHOe
nporpammuoe obecrieuenne; Dr.Web [loroBop Ne PI'A 12130035 ot 13.12.2022 mexmy
OI'BOY BO «Jlonckoit TAY» u O00 «KOMITAHUS I'DHIOAJIb®»; 7-zip CBoboaHO
pacmpocrpansiemoe I10, GNU Lesser General Public License; Yandex Browser CBo6oHo
pacupoctpansiemoe [1O; Jlaboparopus MMUC «IImame»y [JoroBop Ne576-22 ot
11.11.2022 r. mexxny @TBOY BO «/lonckoit 'AY» u OO0 «Jlabopatopus MMUC»

Kabuner Ne 45 ITomemnienue ajst caMOCTOSITENBHON paOOTHI (IIEKTPOHHBIA YHTATBHBIN
3aj1), YKOMIUICKTOBAHO CIICIHATM3UPOBAHHOMN (yueOHOIT) MeOebio, OCHAICHO KOMIIbIO-
TEPHON TEXHHKOH C BO3MOXKHOCTBIO MOJKIIOYEHUS K ceTH "MHTepHeT" n obecrieueHo no-
CTYIOM B 3JIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTeIbHYIO Cpely OpraHu3alHy.

Windows 8.1 Jlunensus Ne65429551 ot 30.06.2015 OPEN 95436094ZZE1706 ot Mi-
crosoft Volume Licensing Service Center; Office Standard 2013 JInuensus Ne 65429549 or
30.06.2015 OPEN 95436094ZZE1706 Microsoft Volume Licensing Service Center;
OpenOffice Ceoboano pacmpoctpansiemoe I10, nunensus Apache License 2.0, LGPL;
Adobe acrobat reader CBo6oaHO pacmpocTpaHseMoe MPONPHETAPHOE MPOrpaMMHoe obec-
NIEYCHHUE; Zoom Tapud bazoBniit CBoboxHO pacnpocTpaHsieMoe JU(OR
ZoomVideoCommunications, Inc.; Skype CBobojHO pacmpocTpaHseMoe MpONpHETAPHOE
nporpammuoe obecrieuenue; Yandex Browser CoOomno pacmpoctpansemoe [TOYandex
Browser CBo6onHo pacnpoctpansemoe [10; Jlaboparopus MMUC «AC «Harpyska» oro-
Bop 8630 ot 04.10.2021 mexny ®I'BOY BO «/lonckoit 'AY» u OOO «Jlaboparopust
MMMUCy; JTabopatopuss MMUC [lexkanat JloroBop Ne6712 ot 30.01.2020 mexay ®PT'BOY
BO «/lonckoit TAY» u OOO «JIaboparopus MMUCy»; Jlaboparopus MMUC «Ilnans»
Jorosop Ne576-22 ot 11.11.2022 r mexxny PI'BOY BO «/lonckoit TAY» 1 OO0 «Jlabo-
paropuss MMUC»; Cucrema xonteHT —¢pumnbTpanuun SkyDNS (SkyDNS arent) [lorosop
Nel0-05284 ot 13.09.2021r. OO0 «Ckait/JHC»; Dr.Web Jlorosop Ne PT'A 12130035 ot
13.12.2022 mexay ®I'BOY BO «/Jouckoit TAY» 1 OO0 «KOMITAHUA I'OHJAJIb®y;
7-zip CBobomHO pacnpoctpansemoe [10, GNU Lesser General Public License

346493, PocToBckas 00-
nactb, OKTAOpbCKHIA paiioH,
1. [TepcuanoBckui, yiu.
KpuomuisikoBa, 1om Ne 27

Aymutopus Ne 98 TlomemieHue Iisi XpaHEHHS W NMPOQUIAKTHIECKOTO OOCITYKUBAHHS
yueOHOro 000py10BaHHS. Y KOMIUICKTOBAHO CIICIMAIN3UPOBAHHON MEOETbIO JUTs XpaHEeHUs
0GOpYI0BAHHS M TEXHHYECKMMH CPEJICTBAMH JUIS €10 06CITyKHBaHUs (IMCTHILIATOP, XOIO-
JVIBHUK, BBITSDKHOM IIKag, ra30Bble TOPENIKH, MKad A peakTUBOB M J1aOOPAaTOPHOH MO-
Cyapl, KOHAYKTOMETp, pH-MeTp).

346493, PocroBckas 00-
nacth, OKTIOpbCKUI paiioH,
1. [TepcuanoBckui, yi.
KpupornuisikoBa, 1om Ne 27
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