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n. [lepcuanoBckmii, 2025 r.
1. HIEPEYEHDb IVIAHUPYEMBIX PE3YJbTATOB OBYUYEHUS MO AUCHUIIJIUHE,
COOTHECEHHBIX C INTAHUPYEMbBIMU PE3YJBTATAMU OCBOEHUS
OBPA3OBATEJIbHOM ITPOI'PAMMBI
1.1 TInanupyemsblil mporecc 00y4eHHs MO TUCHMIUIMHE, HalpaBlieH Ha (opMupoBaHue cie-
TYIOUIMX KOMITETCHIINN:
Oobmenpodeccuonanbubie komnerenuuu (OIIK):
- CIOCOOCH peliaTh TUIOBBIE 3a7auu MPO(ECCHOHATLHON NESTETLHOCTH Ha OCHOBE 3HAHHMA OC-
HOBHBIX 3aKOHOB MaTEMaTHYECKHX U €CTECTBEHHBIX HAyK C NMPUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TexHomoruit (OITK-1).
NHaukaTopsl 10CTHKEHUST KOMIIETEHIUH :
- UCTOJIBb3yeT OCHOBHBIC 3aKOHBI MAaTEMATUYCCKUX TUCIMIUIMH JJISl PEIICHHUS THIIOBBIX 3a]1a4
npodeccroHanbHo# aestenpHoctd (OITK-1.1).
1.2 [Inanupyemble pe3yabTaTbl OOYYEHUS IO TUCIMILIMHE, XapaKTepU3YIIue dTarbl Gop-
MHUpPOBaHHUS KOMIETEHIUH, COOTHECEHHBIE C IJIAHUPYEMBIMHU pe3yJbTaTaMHd OCBOCHHS 00pa3oBa-
TEILHON TporpamMMbl OakanaBpuaTa 1o HampapieHuio nmoarotoBku 35.03.04 ArpoHomusi, Harpas-
JICHHOCTh ATPOHOMUS, TIPE/ICTABIICHBI B TAOJIHIIE.

[TnaaupyeMble pe3yabpTaThl 00ydeHuUs!

Kox xom- ConepxaHue KOMIIe- Kox n HanmeHoBaHue MHIN-
METEHIINU TEHLUH KaTopa JOCTHXXCHUS KoMIIe- dopmupyemble 3HaHUS, yMEHHS U HaBBIKU
TEHLIUH
1 2 3 4
OIIK-1 | cmocobeH pemaTts TH- OIIK-1.1 ucnons3yer oc- 3Hanue: ocHOBHBIEC TOHATHS, (PU3NYECKHUE SIB-

MOBBIC 3aauu mpodec-
CHOHAJIbHOM  JIesITeIb-
HOCTH Ha OCHOBE 3Ha-
HHUM OCHOBHBIX 3aKO-
HOB MAaTEMAaTHYECKUX U
€CTECTBEHHBIX HAayK C
npUMeHeHHeM HH(GOpP-
MaIMoOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJOTUH

HOBHBIC 3aKOHbI MaT€MaTH-

YCCKUX NUCHUIIINH I pe-

IOCHU TUIIOBBIX 3aJia4 IIpPo-

(deccroHaTbHON NeATeIBHO-
CTH

JICHUSI, OCHOBHBIE 3aKOHBI U MOJIENIM MEXaHU-
KU, DJIEKTPUYECTBA M MarHeTu3Mma, KoseOaHui
U BOJH, KBAaHTOBOH (DH3HKH, CTATUCTHYCCKOU
(GU3UKK ¥ TEPMOAMHAMUKH; TPAHUIBI X TPH-
MEHHUMOCTH, IPUMEHEHUE 3aKOHOB B Ba)KHEM-
MIAX MPAKTUYECKUX MPHIIOKCHUSIX; OCHOBHBIC
¢u3udeckne BeNMMYMHBI U (pU3MUECKHe KOH-
CTaHTHI, UX OIpEACICHNE, CMBICI, CIIOCOOBI U
eMHNIBI X H3MEpeHus; (QyHIaMeHTaIbHbIC
¢u3udyeckne OmBITHI M UX POJIb B Pa3BUTHH
HAyKH; Ha3HAueHHWE M TPHUHIMIIBI JCHCTBHUS
BOKHEHIIMX (HPU3UUECKHUX MTPUOOPOB.

Ymenue: wncrnonb3oBaTh OCHOBHBIE MPHEMBI
00pabOTKH  3KCTIEPHUMEHTANBHBIX  JIaHHBIX;
peliath THIOBBIE 3aJla4M [0 OCHOBHBIM pa3jie-
naM (Gu3MKK; 00BICHUTH OCHOBHBIE HAOJIOA-
€Mble IPUPOJHBIE M TEXHOTCHHBIE SIBJICHUS W
3¢ eKTs ¢ mo3unui (HyHIAMEHTATBHBIX (H-
3MYECKHX B3aMMOJICHCTBUH; HCTOJIKOBBIBATh
CMBICTT (PU3NYECKUX BEIWYMH M TOHATHH; 3a-
MIMCBIBATh YpaBHEHHS ISl (PU3MUECKHX BEIH-
ynH B cucreme CU; paborats ¢ mpubopamu n
000pyIOBaHHEM COBPEMEHHON (hU3UUECKOM
N1ab0paToOpHH; UCIOJIB30BATh METOABI (hU3UUe-
CKOTO ¥ (PU3MKO-XUMUYECKOTO.

Haevix: BnageTb METOAaMH DKCIIEPUMEHTAIb-
HOTO UCCJIeJIOBaHUS B (U3HKe (TUIAHUPOBAHUE,
MIOCTaHOBKa W 00pabOTKa AKCIEPUMEHTA); UC-
MOJIb30BaHUSl  OCHOBHBIX — 00mIedu3necKux
3aKOHOB U NPHHIMIIOB B Ba)KHEWUIINX MPAKTH-
YECKUX TPHIOKEHHUSIX; NPUMEHEHUS OCHOB-
HBIX METOJIOB (pM3MKO-MaTeMaTHYECKOTO aHa-
JM3a JUIs PelIeHUs €CTECTBEHHOHAYYHBIX 3a-
Jlad; TPaBHIBHOW OKCIUTyaTalid OCHOBHBIX
mprOOpOB M 000pPyIOBaHNS COBPEMEHHON (u-
3UYECKON J1abOpaTOpHHU; WCIIOJIb30BaHUS Me-
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TOJOB (PU3NYECKOr0 MOJICIIMPOBAHUS Ha IpaK-
THKE.

Onwvim OdessimenbHocmu. TIOMYYUTh OIBIT MPO-
BeIeHUS (PU3NIECKUX M3MEPEHHH M OBIAJICTh
HavalbHBIMHA HAaBBIKAMH MPOBEICHHUS JKCIIE-
pPUMCHTAIBHBIX HAYYHBIX HCCIEJOBAaHUH (C
HCTIONIb30BAHHEM COBPEMEHHBIX H3MEPHUTENb-
HBIX TPUOOPOB M HAy4yHOH ammapaTypsl), a
TaKkKe MeToJaMi 00pabOTKH pe3yNbTaToB H3-
MepeHuil; HayduThCs 3(P(HEKTUBHOMY HCIOJb-
30BaHUIO MOJYYCHHBIX 3HAHUH W HABBIKOB U
IrpaMOTHOMY IPUMEHEHMIO UX B CBOEH Mpak-
TUYECKOH IesITeIbHOCTH

2. OFBEM JUCHUIIJIMHBI B 3BAYETHBIX EAUHULIAX C YKASAHUEM
KO/INMYECTBA AKAJEMHUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIUXCHA C TIPEITOJABATEJIEM U HA CAMOCTOATEJIBHYIO
PABOTY OBYYAIOIIUXCSA

KonTakTHas padora ¢ npenogasareseM dobma  HDOMe
KonrakrHass pa0o- fo‘moﬁ paTTe-
ceMecT TpynoemkocTh Texumii Jlagoparop. |IIpakTuy. [Ta Ha mnpomexy-|CamocroaTenbHas )cKTya -
P13 E./ 4ac. THHH, 3aHATHI, 3aHATHI, |TOUHYI0  aTTecTa-|padora, yac. 1
yac. (3K3./3auer c
uac. uac. :{I:;O’ OLIEHK./3a4€T)
Ounas ¢popma odyuenust 2022-2025 rog HaGopa
1 | 4144 | 18 | 36 | | 1,3 | 88,7 | SK3aMeH
3aounas ¢popma odyuenns 2021 roxg Habopa
1 | 4n44 | 4 ] 8 | | 1,3 | 130,7 | SK3aMeH
3aounas ¢popma odyuenus 2022-2025 rog Habopa
2 | 444 ] 4 ] 8 | | 1,3 | 130,7 | SK3aMeH

3. COAEP) KAHME JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 11O TEMAM
(PABJAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJIEMUYECKHX YACOB U BUJIOB YYEBHBIX 3AHATUIA
3.1 CtpyKkTypa IUCIUILITMHBI COCTOUT U3 Pa3/iesioB (TeM):

CTpyKTYypa AMCHUILIMHBI

Paszpen 1 ®usnueckue ocHo- | Pazgen 2 Monekynspuas | Pasgen 3 OnextpuuectBo | Pazgen 4 Onruka u
BBl MEXAHUKH (u3uKa ¥ TepMOJIMHAMUKA | U MarHeTU3M aToMHast puzuka

3.2 ComeprkaHue 3aHATHN JICKIIMOHHOTO THIIA TI0 AUCHUILUINHE, CTPYKTYPUPOBAHHOE T10 pa3-
JIeJIaM C YKa3aHUEM OTBEJCHHOI0 Ha HUX KOJIMYECTBA aKaIEMUUYECKUX YaCOB U BUJOB 3aHATHNA:

HaumeHnona- Kou-Bo yacos/dpopma
Hue pasaena Kpartkoe cogep:kanue pa3mesia COyEeHHH
(TeMbl) aHMC- 2022-2025 | 2021-2025
IMUILTHHBI 0YHO 3209HO
dusnyecKkne 0CHOBbI MeXaHHKH. DJIeMEHTh KHHEMAaTHKH. Moe-
i B MexaHuke. CucteMa otdera. TpaekTopus, myTh, BEKTOP Iepe- 2

MCIIICHUA. CKOpOCTb. YCKOpeHI/IC n €ro COCTaBJIAIOIIHC. VrioBas
CKOPOCTB U YI'JIOBOC YCKOPCHHUC.

Pazgen 1 =
JAuHaMuKa MaTepHAJbLHOH TOYKM M MOCTYNATEJLHOI0 JBMKe-
«Dusnueckue
1 OCHOBHI  Me HMS TBepaoro Teja. 3akoHsl Hetotona. Macca. Cuna. Buasl B3au- 2
AR MozeiicTBuii. Cuibl B MexaHuke. Cuia TpeHus. 3aKOH BCEMHUPHOTO
taroterana. Cuna Tsoxectu. Bec. HeBecoMocTh. 3akoH coxpaHeHHUs 2

nMmtynbca. Llentp macce. Pabora u sHeprusi. Dueprus, padbora, MoII-
HOCTh. KuHeTHueckass u moTeHIHaIbHas YHEPTUH. 3aKOH COXpaHe-
HUA DOHCPTHUU.




HaumenoBa-

HHe pa3jiena

(Tembl) auc-
IUITHHBI

Kparkoe coxep:kanue pa3aena

Koxa-Bo yacos/dpopma

Mexanuka TBepaoro tejga. MomeHT uHepuuu. Kunernueckas
JHEPrus BpalleHHsa. MOMEHT CHIIBL. YpaBHEHHE NMHAMHKH Bpalla-
TENBHOTO NBMXKECHUS TBEPIOro Teyna. MOMEHT MMIyJbca M 3aKOH
ero coxpanenus. [leopmanus TBepAOrO TENA.

MexaHnyeckue Ko1e0aHUS M BOJIHBI. [ apMOHIYECKHE KOIEOAHNS
U UX XapaKTepUCTHKH. MeXaHn4ecKiue TapMOHUYECKHUE KOJIEOaHus.
lapmonnueckuii ocrusuisitop. [IpyXuHHBIA, Qu3ndyeckuii n mare-
MaTn4eckuii MasTHUKH. CIlo)KEeHHe TapMOHMYECKHX KoyeOaHuit
OJIHOTO HalpaBJIeHUs U OJUHAKOBOW 4acTOThl. C0XKEeHHE B3aHMHO
MEepIeHANKYJISIPHBIX K0JIeOaHui.

Paznen 2
«Momneky-
nsgpHas  ¢wu-
3UKa U Tep-
MOJIMHAMHU-
Ka»

MoJiekyIIpHO-KHHeTHYeCKasi TeOpHsl MIeaJbHOro rasa. OmnbiT-
Hbl€ 3aKOHBl HJA€aNnbHOro rasa. YpasHeHue Kianeipona-
MenneneeBa. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KHHETUYECKON
TEOpPHU HICANBHBIX Ta30B. 3aKOH MakcBeula Uil paclpeaeiIeHus
MOJIEKYJI HJCaJbHOTO Ta3a MO CKOPOCTSAM M 3HEPTHAM TEIUIOBOTO
IBrkeHus. bapomerpuueckas ¢opmyna. Pacnpenenenue bonbpnma-
Ha. OnpITHOE 000CHOBAaHHUE MOJICKYIISIPHO-KHHETHIECKOH TEOPHH.

OCHOBBI TEPMOJIMHAMMKH

Uucno crermeHeil cBOOOABI MOJEKYNIBl. 3aKOH PaBHOMEPHOTO pac-
MpeJeNicHsT PHEPTHH TI0 CTEMeHsM CBoOOABl Mojekyn. IlepBoe
Hayvajo TepMoaMHaMHUKH. PaboTa rasa mpu M3MEHEHHHU ero oobeMma.
Tennmoemkocts. [IpuMeHeHHE mepBOro Hadajga TEPMOJMHAMUKH K
u3onponeccam. Anuabarndeckuit mpouecc. [lomurpomHsiit mpo-
necc. Kpyrosoii nporece(iukin). OOpaTMbie U HEOOPaTUMEBIC MPO-
LeCChl. DHTPOIUS, €€ CTATUCTUYECKOE TOJIKOBAaHHE U CBS3b C Tep-
MOAMHAaMUYECKOM BEPOSATHOCTBIO. BTOpOe Hayano TepMOAMHAMUKH.
TenmoBrle nBuratenu W xosoxHsle MamuHbL. Lukn Kapro m ero
KIIJl nnst mpeansHOTO Tasa.

Paznen 3
«QnexkTpuye-
CTBO M Mar-
HETU3M»

JJleKTPOCTAaTUKA. 33aKOH COXpAaHEHUs DBJIEKTPUUYECKOTO 3apsija.
3akon Kynona. Dnekrpocraruuyeckoe none. HanpspkeHHOCTD 3iek-
TpocTatuueckoro mosst. [IpuHIMN cynepno3uuun 3JIeKTpoCTaTude-
ckux noseil. [lone qunons. [loTeHuMan 3M€KTPOCTaTUYECKOTO MOJIA.
HampspkeHHOCTh Kak TpaJueHT MOTeHIHala. DKBUMIOTEHIIMAIbHBIC
MOBEPXHOCTU. DJEKTPOCTATHUECKass €MKOCTh YEIWHEHHOTO TMpo-
BoaHMKa. KoHEHCATOPBI. DHEPTUsl CUCTEMBI 3apsioB, YEIUHEHHO-
ro MPOBOJHHMKA W KOHAECHCATOpa. DHEPTHUS DIEKTPOCTATHUECKOTO
moJisl. I10CTOSHHBIN AMEeKTPUYECKUH TOK. DIEKTPUIECKUI TOK, CHIa
U TUIOTHOCTh ToKa. CTOPOHHME CWIIBI. DJIEKTPOJBIDKYINAS CHIIa U
HanpspkeHne. 3akoH Oma. ConpoTHBIeHHE IPOBOJHUKOB. Pabora u
MOIIHOCTb TOKa. 3akoH Jxoyns-Jlenna. 3akon Oma i HEOJHO-
pomHoro ydactka memu. [IpaBmma Kupxroda miast pa3BeTBICHHBIX
IeTeH.

MarnuTtHoe noJie. MarHuTHoe 1osie U ero XapakTepUCTUKU. 3aKOH
buo-Capapa-Jlannaca. 3akon Ammnepa. B3aumopnelictBue mnapai-
JIENBHBIX TOKOB. JleWCTBHE MarHUTHOTO MOJIS HA JBIDKYIIUH 3apsi.
JIBIDKeHHE 3apsHKCHHBIX YAaCTHUII B MAarHUTHOM ToJe. DJeKTpomar-
HUTHas MHAYKUuA.IIoToOKk BeKTOpa MarHUTHON MHIAYKIUH. SIBieHue
ANEeKTPOMAarHUTHON WHAYKIuH. 3akoH Papanes u ero BHIBOIBI M3
3aKOHa COXpaHEHUs SHEpruH. Bpaiienne paMky B MAarHUTHOM TIOJIE.
Buxpessie Tokn (Toku @yko). MHAYKTUBHOCTH KOHTYpa. CaMOnH-
ayknus. Bzawmmuas weaykums. TpaHcdopmaropsl. DHeprust mar-
HUTHOTO MOJIS.

00y4eHuUs
2022-2025 | 2021-2025
04HO 3204HO

2 0,5
2 0,5
2 0,5
4
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HaumeHnona- Koxa-Bo yacos/dpopma
Hue pasje.a KpaTkoe conep:xanue pazgena 0byuenus
(TeMbI) AMcC- 2022-2025 | 2021-2025
IMILUTMHBI 04HO 3204HO
BoanoBas ontuka. Uatepdepenuns csera.Meronsl HaOIIOACHUSL
nHTepdepeHnnn cBeta. MHTEphEpeHINs CBETa B TOHKHX IUICHKAX.
[Ipumenenne uaTepdeperunn. Andppakuns ceeta. Audpakunonnas
pemetka. Paccesame cBeta. @opmyma Bymeda-bparros. Ecrte-
Pasnen 4 | CTBEHHBIM M TOJIAIPU30BaHHBIN cBET. 3akoH Maioca. [Tomsponmsl.

4 «Onrnka  w | Hucnepcus ceera. [lormomenne cBera. 3akoH byrepa. DJjieMeHThI 2 05
aToMHasi ¢u- | GU3MKH aTOMHOTO fApa M JeMeHTapHbIX YacTul. Pa3mep, co- '
3HMKa» CTaB U 3aps] aTOMHOro saapa. MaccoBoe U 3apsaoBoe 4ucio. Jle-

(beKT Macchl ¥ DHEPTHs CBA3U Aapa. SnepHble cuibl. Moaenu sapa.
PangnoakTiBHOE M3Iy4eHHE M €ro BHIBl. 3aKOH paJUOAKTHBHOI'O
pacnana. IIpaBuio cmemienus. SnepHble peakuuu. Jlenenue saep.
SnepHas sHepreruxa. TepMosiiepHbIe peaKIHH.
HUTOI'O 18 4

3.3 Conmeprkanue 3aHITHI JTAOOPATOPHOTO THUIA MO JUCHUIUIHNHE «DHU3UKa», CTPYKTYypHUPO-
BaHHOE I10 pa3jieliaM C YKa3aHHeM OTBEACHHOI0 Ha HMX KOJIMYECTBA aKaJIeMUYECKUX YaCOB U BHJIOB

3aHATHIA.
e Bua rexkymero | KoJui-Bo yacoB/ popma o0yue-
T KOHTPOJISI HHUS
rmrer Ne y Ha3BaHHMe ceMHMHAPOB / MpPaKTHYe- 2022-2025 2021-2025
Nt () CKMX 3aHATHIA / 1a00paTOPHEIX pador / O4YHO 3209HO
KOJJIOKBHYMOB.
TUCIH-
TLUTMHBI
3anstre Ne 1 Jomyck k mab6o-
Paser 1 OmnpenencHre MOMEHTa WHEPIHHU Tella AW- | PaTOpHOH pado- 4 1
& HaMUYECKHUM MeTonoM. Memoo padom ¢ TE
«Puznueck
MaAnbIX 2pynnax.
1| ue ocHOBHI
3ansatue Ne 2 Jorryck k 1abo-
MEXaHUKN .
OmnpeneneHre YCKOPEHHS CBOOOJHOTO Ta- | paTopHOH pado- 4 1
JICHHUS TPU TTOMOIIH MaTeMaTHYECKOTO Ma- Te
SITHUKA. Memood pabom 6 manvlx zpynnax.
Pasnen 2 Saunsarre Ne 3 Jorryck k 1abo-
«Morneky- | OmpeneneHue yAEIbHON  TEMJIOEMKOCTH | paTOpHOI pabo-
JspHas TBEPJIOTO TeJa ¥ M3MEHEHHUS SYHTPOIUH U30- Te 4 1
2| ¢usuka U | nupoBaHHO# cuctembl. Memoo padom 6
TepMOU- Manplx Zpynnax.
HaMHKa»
3anstre Ne 4 Homyck k na6o-
OmnpeneneHne COMPOTUBICHUS U YIEIBHOTO paTopHoii pa6o- 4 1
COTIPOTHBIICHHUSI MOCTUKOM YHUTCTOHA.
Te
Memoo pabom 6 manvix cpynnax.
Pazpnen 3 Sausrue Ne 5 Jormyck x mabo-
«DNeKTpH- Onvpe):LeneHHe KO3 UIHEHTa TOJIE3HOTO paTopHOii pabo-
3| wectBo W | melictBusa TpaHchopMaTopa U KOIPPHUIIHECH- 4 1
T
Marse- Ta Tpancopmarun. Memoo pabom & ma- ¢
THU3M» JIBIX 2pYRRax.
3anstre Ne 6 Jomyck k nma6o-
IIpoBepka 3axkona Oma I Ienu HepeMeH- paTopHoii pabo- 4 1
HOTO TOoKa. Memoo pabom 6 manvix zpyn-
Te
nax.
3ansitre Ne 7 Jomyck k nma6o-
4 Pazgen 4 OmnpeneneHre AIUHBI BOJHBI W JHEPTHH paTopHoii pabo- 4 1
«OnTHKa ¥ | KBaHTa M3IydeHHUs razoBoro jasepa JII'-75.
T
aTOMHas Memoo pabom 6 manvix zpynnax. ©




SO Bun texymero | Kou-Bo yacos/ ¢popma obyue-
KOHTPOJIA HHUS
BaHHe /
painena Ne 1 HazBaHMe ceMHHAPOB / MPaKTHYe- 2022-2025 2021-2025
) CKHUX 3aHATHH / 1a00paTopHBIX padoT / OUHO 32049HO
KOJLUIOKBHYMOB.
AUCIH-
TIJIMHBI
¢buznkay 3ansatue Ne § Jomyck x mabo-
OmnpenencHre KOHLIEHTPALMA HEU3BECTHOTO paTopHOii pabo- 4 1
pacTBOpa Ipu MOMOIIX (POTOINEKTPOKOIIO-
pumetpa. Memood pabom é manplx zpynnax. e
3ansatue Ne 9 YcTHBI ompoc
Hrorosoe 3anarue 4
HTtoro 36 8

3.4 ConepkaHue CaMOCTOSITEIIBHON PabOThl 0OYYAIOMIUXCS IO TUCIHHUILUIMHE, CTPYKTYpHUPO-
BaHHOE TI0 pa3JieiaM C YKa3aHHUEM OTBEICHHOIO Ha HUX KOJIMYECTBA aKaJIEMUYECKUX YaCOB U BUJIOB
CaMOCTOSITENTbHON PabOTHI:

Koxa-Bo yacoB / popma
HaumenoBanue
o0yueHust
Ne pasieia Bua camocTosiTeIbHOI padoThI 2022-2025 | 2021-2025
(TeMbl) T CHHUTLTH-
HBI OYHas 3a04Has
1 | Pazgen 1 «®usuge- | 3akpersieHue mpoiineHHoro wMatepuana. Iloaroroeka
CKHE OCHOBBI MeXa- | JabopaTOpHbIM paboTaMm. BhINONHEHHE TOMAIIHEro 3ajaa- 17,7 30,7
HUKH HUSL.
2 | Pasmen 2 «Moneky- | 3akperuieHHe NPOWFCHHOTO Matepuana. I[loAroToBka K
msipHass  ¢usuka W | JabopaTopHbIM paboraM. BwlnonHeHue nomaiHero 3aja- 17,7 30,7
TEPMOJIMHAMHKAN HUSL.
3 | Pazgen 3 3akpemieHue NpoiaeHHOro Marepuana. lloaroroska k
«OnekTpryectB0 ¥ | mabopaTopHEIM paboTam. BrImonHeHWE MOMAIIHEro 3aaa- 17,7 30,6
MarHETH3M» HUSL.
4 | Pazmen 4 3akpemieHue NOpoiAeHHOro Marepuana. lloaroroska k
«Ontika  aToMHast | mabopaTopHEIM paboTaMm. BrIMonHEHHE MOMAIIHEro 3aaa- 17,6 29,7
(uznka» HUSL.
[ToaroTOBKA K MPOMEKYTOUHON aTTECTAIUI 18 9
KoHTakTHBIE 9achl Ha MPOMEKYTOYHYIO ATTECTAITIIO 1,3 1,3
Hroro 90 132

4. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHMSI U1
CAMOCTOATEJBHOU PABOTHI OBYUYAIOILIIUXCA ITO JUCHUTIJIMHE
CamocrodrenbHas paboTa 00y4aroUXcs M0 AUCHUILTNHE 00eCIeunBaeTCs:

Ne paznena qucuu-

miuHbl. Bua camo-

CTOSITEJILHOI pado-
ThI

HaunmenoBanue
YueOHO-MeTOANYECKUX MaTepPUuaioB

KoanuecTBo B 0M0JIHO-
Teke / cebliika Ha OBC

Pasnen 1 «dusnue-
CKHE OCHOBBI MEXa-
HUKH

1) Ousuka. MexaHuKa M MOJIEKyJsipHas (U3MKA : METOIMYECKHUE

ykazanus / cocrautenu E. I'. Banenko, A. I'. Mokpuesna. — Ilep-
cua”oBckuil : Jlonckoit 'AY, 2020. — 40 c¢. — Texct : aneKTpoH-
Hblit /  Jlanb 9JIEKTPOHHO-OMOMoTeunas cucrema. — URL:

https://e.lanbook.com/book/148578. — Pexum pocTyma: it aBTO-
puU3. N0JIb30BaTEEH.

https://e.lanbook.com/bo
0k/148578

2) Usanos, U. B. COopHHK 3a/1a4 110 KypCy OCHOBBI (DU3UKH U OHO-

¢u3uku : yuebHoe nocobue / M. B. BanoB. — 2-e u3a., ucnp. —
Cankr-IlerepOypr : Jlaup, 2022. — 128 ¢. — ISBN 978-5-8114-
1349-2. —  Tekcr: onekTpoHHblii /  Jlanp 3JIEKTPOHHO-
6ubimoredHas cucTeMma. — URL:

https://e.lanbook.com/book/210920. — Pexxum moctyma: aast aBTO-
pus. MOJI30BaTENEH.

https://e.lanbook.com/bo
0k/210920



https://e.lanbook.com/book/148578
https://e.lanbook.com/book/148578

Ne pazgena qucuu-

mJauHbI. Buja camo-

CTOATEJIbHOI pado-
ThI

HaumeHnoBaHue
Y4eOHO-MeTOAHYEeCKNX MaTepHaioB

KoauyecTBo B 0101 0-
Teke / ceblika Ha DBC

3) ®usnka : METOAWYECKHE YKa3aHMS W 3aJaHus AJsI KOHTPOJIBHOM
pabotel / coct.: E.I'. banenko, B.B. Manako. — IlepcuaHoBCKuiA
Joul’'AY, 2015. — 61 c. - http://ebs.rgazu.ru/index.php?g=node/4742.
— TeKCT : 37IEKTPOHHBIN.

http://ebs.rgazu.ru/index.

‘\php?g=node/4742

4) buodwusnka: MeToguyecKne yKazaHUS M 3aaHUS IS KOHTPOIb-
Hol pabotsl / coct.: E.I'. banenko, B.B. Manaxko. — [lepcnanoBckuii :
Houl’AY, 2015. — 39 c. - http://ebs.rgazu.ru/index.php?q=node/4735.
— TekcT : 2NeKTPOHHBI.

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

5) Usanos, 1. B. OcHoBbI pusuku 1 6uodu3uky : yueoHoe mocodue /
. B. UBanoB. — 2-¢ u3n., ucmp., non. — Cankr-IlerepOypr : Jlans,
2022. — 208 c. — ISBN 978-5-8114-1350-8. — TeKcCT : 3JIEKTPOH-
Heii //  JlaHb AJNIEKTPOHHO-OMOJIMOTECYHAS CHUCTEMA. URL:
https://e.lanbook.com/book/210917. — Pexxum mocTtyma: st aBTO-
pU3. NOJB30BaTEIEH.

https://e.lanbook.com/bo
0k/210917

6) OmpeneneHrie MOMEHTa WHEPIIMH TBEPIOTO Tela JUHAMUYICCKAM
MeTonoM : Mmetonndeckue ykazanus / E.I'. banenxko, T.1O. Tapycoga.
[epcuanoBckuit Houl'AY, 2014. 22 ¢ -
http://ebs.rgazu.ru/index.php?q=node/4741. — TeKcT : 3NEKTPOHHbIH.

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

7) OnpeneneHue yCKOpEeHHE CBOOOIHOTO MAJCHUS C TOMOINBIO Ma-
TEMaTHYCCKOTO MasTHHKA: MeToandeckue ykasanus / E.I'. bajienko,
T.YO. Tapycosa. — Ilepcuanosckuii : Joul'AY, 2014. — 20 c. -
http://ebs.rgazu.ru/index.php?g=node/4603. — TeKCT : AIEKTPOHHBIH.

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

8) 3amaHus I TECTOBOTO KOHTPOJIS ayAUTOPHON M CaMOCTOSATEINb-
HOH paboThl CTYJCHTOB Ha MPAKTUUECKHUX 3aHATUSX MO Kypcy (uzu-
KU : yueOHO-MeToauyeckoe nocobue / cocrapurens E.I'. banenko.. —
Iepcuanosckuii : JJouckoit AV, [6. r.]. — Yacts 1 — 2016. — 50

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

c.— http://ebs.rgazu.ru/index.php?q=node/4861. — Tekct : 3Jek-

TPOHHBI.
Paznen 2 «Moneky- |1) WBanos, . B. CoopHuk 3a1a4 110 Kypcy OCHOBBI ¢u3uku u 6uo-|https://e.lanbook.com/bo
TspHas HU3uKa U ¢usuku : yuebHoe mocobue / W. B. MBanos. — 2-¢ u3x., ucup. —|0k/210920

TEPMOANHAMHUKAY Cankr-Iletepbypr : Jlanp, 2022. — 128 ¢. — ISBN 978-5-8114-
1349-2. — Tekcr: onexkTpoHHBIN //  JlaHb AIEKTPOHHO-
oubimoreunas cucrema. — URL: https://e.lanbook.com/book/. —
Pexxum foctyna: s aBTOpU3. MOJIb30BaTENeH.
2) dusmka : METOMYECKHE yKa3aHWs W 3aJaHus Ul KOHTpOJbHO# | http://ebs.rgazu.ru/index.
paboter / coct.: E.I'. Banenko, B.B. Manako. — IlepcuaHOBCKHiA ‘|php?q=node/4742
Joul’'AY, 2015. — 61 c. - http://ebs.rgazu.ru/index.php?g=node/4742.
— TeKcT : 3JIeKTPOHHBI.
3) buo¢wusmka: METOIUYECKHE yKa3aHUs M 3aJaHusl Ui KOHTPOJb-|http://ebs.rgazu.ru/index.
Hoii pabots / coct.: E.I'. Banenko, B.B. Manako. — [lepcHaHOBCKUiA : php?g=node/4735
Joul"’AY, 2015. — 39 c. - http://ebs.rgazu.ru/index.php?q=node/4735.
— TeKcT : 2JeKTPOHHBIN.
4) Vanos, U. B. CoopHuK 33734 10 Kypcy OcHOBbI (usuku u 6uo-|https://e.lanbook.com/bo
¢usuku : yuebnoe nocobue / M. B. UBanoB. — 2-e u3a., ucnp. —|0k/210920
Cankr-IlerepOypr : Jlamp, 2022. — 128 c¢. — ISBN 978-5-8114-
1349-2. — Tekcr: onexkTpoHHBIN //  JlaHb AIEKTPOHHO-
OoubimorevHas cucrema. — URL:
https://e.lanbook.com/book/210920. — Pexxum mocrtyma: aast aBTO-
pU3. N0JIb30BaTENEH.
Paznen 3 1) Usanos, 1. B. C6opHuk 3a1a4 110 Kypcy OCHOBBI (u3uku u Omo-|https://e.lanbook.com/bo
«nekrpuuecTBo  u|pusukyu : yuyeGHoe mocobue / W. B. MBaHoB. — 2-¢ m3n., uctp. —|0k/210920
MarHeTH3M» Cankr-IlerepOypr : Jlaup, 2022. — 128 ¢. — ISBN 978-5-8114-

1349-2. —  Tekcr: onekTpoHHblii /  Jlanp 3JIEKTPOHHO-
OubIMoTEeYHAS cucTeEMA. URL:
https://e.lanbook.com/book/210920. — Pexum gocTyma: it aBTO-

pus. MOJIE30BaTeICH.

2) ®uzuka: METOAWYECKHE yKa3aHWs M 3afaHus JUIl KOHTPOJILHOM
pabotst / coct.: E.I'. banenko, B.B. Manako. — IlepcuanoBckuii

http://ebs.rgazu.ru/index.

‘| php?g=node/4742



http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
https://e.lanbook.com/book/210917
https://e.lanbook.com/book/210917
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/4861
http://ebs.rgazu.ru/index.php?q=node/4861
https://e.lanbook.com/book/210920
https://e.lanbook.com/book/210920
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/4735
http://ebs.rgazu.ru/index.php?q=node/4735
https://e.lanbook.com/book/210920
https://e.lanbook.com/book/210920
https://e.lanbook.com/book/210920
https://e.lanbook.com/book/210920
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4742

Ne pazgena qucuu-

mJauHbI. Buja camo-

CTOATEJIbHOI pado-
ThI

HaumeHnoBaHue
Y4eOHO-MeTOAHYEeCKNX MaTepHaioB

KoauyecTBo B 0101 0-
Teke / ceblika Ha DBC

Joul’'AY, 2015. — 61 c. - http://ebs.rgazu.ru/index.php?g=node/4742.
— TeKCT : 3JEKTPOHHBIM.

3) buodmsuka: MeTonnyeckue yKa3zaHWS M 3aJaHUS TSI KOHTPOJIb-
Hoi pabotsl / coct.: E.I'. Banenko, B.B. Manako. — [lepcinaHoBCKHiA :
Joul’AY, 2015. — 39 c. - http://ebs.rgazu.ru/index.php?g=node/4735.
— Tekcr : PMeKTPOHHBIH.

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

4) UBanos, 1. B. OcHoBbl (uznku n 6nopusmxu : yauedHoe nocodue /
U. B. UBanoB. — 2-¢ u3n., ucmp., norn. — Cankr-IlerepOypr : Jlans,
2022. — 208 c. — ISBN 978-5-8114-1350-8. — TeKcT : 3JIEKTpOH-
Hblit //  Jlanb JJIEKTPOHHO-OMOIMOTEYHasT CHUCTEMA. URL:
https://e.lanbook.com/book/210917. — Pexum noctyma: aist aBTO-
pH3. OJIB30BATENEH.

https://e.lanbook.com/bo
0k/210917

Pasnen 4
«OnTrka W aToMHas
¢buznKa

1) I'padoBckuit, P. Y. Kypc ¢uzuku / P. U. I'pabosckmit. — Uzn. 4-e,
nepepad. — Mocksa : Breicmas mxoma, 1974. — 552 c. : win. — Pexwm
JOCTyTa: 1o TIOJITINCKE.

URL: https://biblioclub.ru/index.php?page=book&id=494670 .
TeKCT : 3JIEKTPOHHBIH.

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

2) WBanos, 1. B. COopHUK 3a7a4d 10 KYpCY OCHOBBI (PM3UKH U OHO-
¢usmkm : ygebHoe mocobue / M. B. MBaHoB. — 2-¢ m3a., HCIp. —
Cankr-IlerepOypr : Jlaup, 2022. — 128 ¢. — ISBN 978-5-8114-
1349-2. — Tekct: oanekrpouusiii//  JlaHb 3IIEKTPOHHO-
OoubIMoTEUHAS cucrema. URL:
https://e.lanbook.com/book/210920. — Pexxum moctyma: asst aBTO-
pU3. NOJIb30BATEIEH.

https://e.lanbook.com/bo
0k/210920

3) dusuka: METOAUYECKHE YKa3zaHUS W 3aJlaHus NIl KOHTPOJIbHOMN
pabotsl / coct.: E.I'. banenko, B.B. Manako. — IlepcuanoBckuii
JouI"’AY, 2015. — 61 c. - http://ebs.rgazu.ru/index.php?q=node/4742.
— TeKCT : 2JIEeKTPOHHBIMH.

http://ebs.rgazu.ru/index.

‘\php?g=node/4742

4) bunodusnka: METOANYECKUE YKa3aHUS M 3aJaHUs I KOHTPOJIb-
Hoii pabotsr / coct.: E.I'. Banenko, B.B. Manako. — [lepciaHOBCKUIA :
Joul"’AY, 2015. — 39 c. - http://ebs.rgazu.ru/index.php?q=node/4735.
— TeKcT : 2JeKTPOHHBIN.

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

5) Uranos, . B. OcHOBHI Qpu3uKH 1 OHOPH3UKH : yaeOHOE Tocodue /
H. B. UBanoB. — 2-¢ u3., ucnp., gon. — Cankr-IlerepOypr : JIaHb,
2022. — 208 ¢. — ISBN 978-5-8114-1350-8. — TeKCT : 3JIEKTPOH-
Hblit /  Jlanb 3JIEKTPOHHO-OMOINOTEYHAs CHCTEMA. URL:
https://e.lanbook.com/book/210917. — Pexum moctyma: st aBTO-
pU3. NOJIb30BATEIEH.

https://e.lanbook.com/bo
0k/210917

6) 3amaHus U TECTOBOTO KOHTPOJIS ayIHUTOPHONH M CAMOCTOSTEINb-
HOW pabOThI CTYACHTOB Ha MPAKTUYECKUX 3aHATHUIX 10 Kypcy (Qu3u-
KH : yueOHO-MeToquueckoe nmocobue / cocrapurens E.I'. bangenko.. —
[epcunanosckuii : JJoruckoit [AY, [6. r.]. — Yacts 1 — 2016. — 50

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

c.— http://ebs.rgazu.ru/index.php?q=node/4861. — TekcT : 3mek-

TPOHHBIH.

7) Uanos, U. B. COopHuK 3a1a4 10 Kypcy OcHOBHI (usmku u 6uo-|https://e.lanbook.com/bo
¢usuku : yuebnoe nocobue / M. B. UBanoB. — 2-e u3a., ucnp. —|0k/210920
Cankr-IlerepOypr : Jlans, 2022. — 128 ¢. — ISBN 978-5-8114-

1349-2. —  Tekcr: onekTpoHHblii /  Jlanp 3JIEKTPOHHO-

6ubimorednas cucTeMma. — URL:

https://e.lanbook.com/book/210920. — Pexxum mocrtyma: aast aBTO-
pHU3. N0JIb30BaTEIEH.

8) Omnpenenenre ycKopeHHe CBOOOIHOTO MAJEHHs C HOMOIIBIO Ma-
TEeMaTHYEeCKOT0 MasTHUKA: MeToandeckne ykasanus / E.I'. banenko,
T.YO. TapycoBa. — Ilepcuanosckuii : JJoul'AY, 2014. — 20 c. -
http://ebs.rgazu.ru/index.php?q=node/4603. — TeKcT : 3JTEKTPOHHBIH.

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

9) 3amaHus IS TECTOBOTO KOHTPOJS ayIUTOPHOW M CAMOCTOSTEIIb-
HOW pa0OTHI CTYICHTOB Ha MPAKTUYECKUX 3aHATHUIX IO Kypcy (Qu3u-
KH : yaeOHO-MeToamdeckoe nmocobue / coctasurenb E.I'. banenko.. —

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



http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
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https://e.lanbook.com/book/210920
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http://ebs.rgazu.ru/index.php?q=node/4603
http://ebs.rgazu.ru/index.php?q=node/4603

Ne pazgena qucuu-

miauHbl. Bua camo-

CTOATEJIbHOI pado-
ThI

y4eOHO-MeTOANYeCKHX MaTepHaJIOB

HaumeHnoBaHue

KoauyecTBo B 0101 0-
Teke / ceblika Ha DBC

Iepcuanosckuii : JJoruckoit [AY, [6. r.]. — Yacts 1 — 2016. — 50
c. — http://ebs.rgazu.ru/index.php?g=node/4861. — Tekct

TPOHHBIM.

DJICK-

5 OIIEHOYHBIE MATEPHAJIBI IS TPOBEJAEHUS ITIPOMEXKYTOYHOM
ATTECTAIIUA
5.1 IlepeuyeHb KOMIETEHIIHIA ¢ YKa3aHHEM 3TanoB UX ()OPMUPOBAHUS B polecce
0CBOEHHUs1 00pa30BaTeJIbHON NMPOrpaMMbl

Kon B pesyabTare u3yyeHusi y4eOHOM AMCHUILUIMHEBI 00y4YaloIuecs J10JIxK-
KOMIIe- HBI:
TEeHIUH Haunmeno-
/ Hn- | Conep:xanue BaHHe UH-
IUKa- KOMIIETEeH- JAHKATOpPa Il >Tan
TOp MM (MM ee | JOCTHKEHHUS | aTan Il 3Tan HaBbIik 1 (M11)
J0CTH- Y4acTH) KOMIIETEeH- 3HaTh Ymernb OIIBIT JAeATEIbHO-
JKeHHA 10707 cTH
KOMIIe-
TEHIUH
crocobeH pe- | ucnoib3yeT | OCHOBHBIE noHaATys, | Vicnonp3oBaTh OCHOB- | Bmagets meromamu
HIaTh TUIIOBBIC OCHOBHBIC (1)1/131/111ec:1<1/1e SIBJICHUA, HBIC TIPHUEMBI 06pa60T— OKCIICPUMEHTAJIb-
3aJa4yn npo- 3aKOHbI Ma- OCHOBHBIC 3aKOHbI u K1 OKCIICPUMECHTAJIb- HOI'o HCCJICAOBAHU
(eccuoHaib- TeMaTH4e- MOJENHA MEXaHUKH, | HBIX JaHHBIX; pelaTh | B (Qu3uke (IU1aHu-
HOH ACATCIIb- CKHUX JUCIIU- OJICKTPpHUYCCTBAa U MarHe- THUIIOBBIC 3aJa4yud II0 POBAHUC, I1ocra-
HOCTH Ha OC- TUTAH JI1S TU3Ma, KojJeOaHWHd ¥ | OCHOBHBIM  pa3jieiaM | HOBKa W o0OpaboTka
HOBE 3HAHUH pemIeHus BOJIH, KBaHTOBOH (m3u- | QU3HKH,  OOBACHUTH | SKCIEPUMEHTA);
OCHOBHBIX THUTIOBBIX KW, CTaTHCTUYECKOW | OCHOBHBIC HAOIIOAae- | MCIOJIB30BAHUS
3aKOHOB Ma- | 3amad mpo- | GU3WKH W TEpMOJWHA- | MBle TPUPOAHBIE W | OCHOBHEIX  0OIIe-
TEMAaTHYeCKUX | (PEeCCHOHANb- | MHKH; TpPAHHWIBl WX | TEXHOTCHHBIC SBICHHSA | GU3UYCCKAX 3aKO-
U eCTEeCTBCH- HOW jes- MIPUMEHUMOCTH, TpuMe- | u 3()(HEKTH ¢ MO3UIMKA | HOB U MPHHIUIIOB B
HBIX HayK C TCJIbHOCTHU HCHUC 3aKOHOB B BaX- (byH[[aMeHTaJ'[I)HLIX Ba)KHEHIIINX Ipak-
MMPUMECHECHUEM HENUIINX MMPaKTUYCCKUX (1)I/I3I/ILIGCKI/IX B3anMO- TUYCCKUX npuiio-
OIK-1 / nHpOpMaLH- npunoxkeHusix. OCHOB- | JeMCTBUI;  MCTOJKO- | JKEHHUSX; IPUMEHe-
OITK- OHHO- HBIC (I)I/I3I/I‘-ICCKI/IC BCJIU- BbIBATh CMBbICJI (l)I/ISI/I- HUsI OCHOBHBIX ME-
11 KOMMYHUKaA- YUHBI nu (1)I/I3I/I‘ICCKI/IC ‘ICCKI/IXV BCIIMYUH n TOAOB (I)I/I3I/IKO-
HOUOHHBIX TEX- KOHCTAHTbI, UX ONpeac- NOHATHUH, 3allMChIBATHh MaTEMAaTHYCCKOI'O
HOJIOTHIA; JICHWEe, CMBICT, CIOCOOBI | ypaBHEHUS M (U3U- | aHAIW3a U pelle-
W CIWHHIBI X WU3MEpe- | YeCKUX BEIHYMH B | HUS  C€CTECTBEHHO-
Hus; PyHmameHTanmbHBIe | cucteme CH. PaGoTath | Hay4HBIX 3aad.
¢usndeckne OMBITHL ¥ | ¢ mpubopamu U o0opy- | [IpaBumeHOW  JKC-
WX pOJb B PAa3BUTHHU | TOBAaHWEM COBPEMEH- | IUTyaTalli OCHOB-
HAayKH; - Ha3HA4YeHHWEe M | HOM (Qu3Myeckol Ja- | HRIX TPHOOPOB U
TIPUHIIATIBI JeiictBus | 6opaTOpHM; HCIOJIB30- | 000pYyIOBaHUSA CO-
BaXKHEHMIINX ¢u3nye- | BaTh MeTOABI (U3MYe- | BpEMEHHOH  (Qu3u-
CKUX PUOOPOB. ckoro u  (uU3MKO- | YeckoW Jaboparo-
XUMHYECKOTO. pUM;  HCIIOJIb30Ba-
HUSI METOJOB (pU3U-
YECKOr0 MOJEIUPO-
BaHUs Ha MPAKTHKE.

5.2 Onucanue noka3areJsieid 1 KpUTEPUEB OLIEHMBAHUS KOMIETEHIMIi HA Pa3JIMYHBIX ITanax

uX (popMupoBaHUs, ONMCAHHE LKA OLICHUBAHUSA
5.2.1 OnucaHue MKAJbI OlleHUBAHUSI C(POPMHUPOBAHHOCTH KOMIETEHIMIi

KomnereHuu Ha pa3IuyuHBIX dTanax ux (GOpMHUPOBAHMS OLIEHUBAIOTCS IIKAJIONW: «OTIMYHOY,

«XOopouIo», «KyaoBJICTBOPHUTCIbHO», «KHECYAOBJICTBOPUTCIIBHO) B (bopMe OK3aMCHa.




5.2.2 OnucaHue NoKa3aTeJeil 1 KpUTepHeB OLleHUBAHUS KOMIIeTEHIN HAa Pa3JIMYHbIX

ranax ux ¢GopmMupoBaHus

Pesynvmam ooyue-

I(pumepuu U nokasameijiu OUeHUBAnUA pe3yjibmamos 06yQEHM}l

Hua «Hey0081emeopu- «yooenemeopu-

1o ducyuniune MeTbHOY meTbHOY «xopouio» COMAUYHOY

| 3tan ®dparmMeHTapHbIE Henonnbie 3nanmsi | ChpopmupoBannnie, Ho | ChopMupoBaHHBIE W
3HaTh OCHOBHBIC [10- |3HAHMSI ~ OCHOBHBIX | OCHOBHBIX IIOHSITHH, | cOIepIKaLIie OTAeIbHbIE | CHCTEMATHYECKHE
HATHSL, PU3NICCKUE MOHATHH,  (u3nde- | PU3UUECKUX  sIBIiC- | MPOGENIBI  3HAHUA OC- | SHAHHSI OCHOBHBIX
SIBIICHWSI, OCHOBHBIC  |CKHUX SIBJICHUH, OC-|HHI, OCHOBHBIX 3a-|HOBHBIX TOHSTUH, (U-|IOHATHH, ¢busnue-
3aKOHBI U MOJICIIH HOBHBIX 3aKOHOB U |KOHOB W MOJEJCH | 3MYeCKHUX SIBIICHU, | CKUX ~ SIBJICHUH, OC-
MEXaHUKH, SJICKTPH- |MOJEJICH MEXaHWKH, | MCXaHHUKH, 3JICKTPHU-|OCHOBHBIX 3aKOHOB ¥ |HOBHBIX 3aKOHOB H
4eCTBa U MAarHETU3MAa, |3JIeKTPUYECTBA M |4ecTBA M MAarHeTH3- | MOJeINeit MEXaHHKH, | MOJICTICH  MEXaHUKH,

KOJIEOaHUH U BOJIH,
KBaHTOBOH (pU3WKH,
CTaTUCTHYECKOHN (Pu-
3WKH U TEPMOAUHAMHU-
KW; TPAaHUIIBI UX TIPH-
MEHUMOCTH, TIPUME-
HEHHE 3aKOHOB B BaXK-
HEHIINX IIpaKTH4e-
CKHUX MPHUITOKCHUAX.

(OIIK-1/0IIK-1.1)

MarHeTu3Ma, Koieha-
HMI W BOJIH, KBaHTO-
BOH (U3WKH, CTaTH-
CTUYECKOW (pU3UKH U
TEPMOJINHAMUKH;
TPaHUIBl MX TpUME-
HHUMOCTH, MIPUMCHC-
HHE 3aKOHOB B BaXK-
HEUIIUX  IpaKTu4e-
CKHX MPUIOXKEHHAX. /
OrcyrcrBue 3HaHMI

KomeOaHut U
BOJIH, KBaHTOBOK
(bu3uKM, CTaTHCTH-
YecKO (QU3MKH W
TEePMOINHAMUK

TPaHUIBI UX TpUME-
HUMOCTH, TIPUMCHC-
HHE 3aKOHOB B BaX-
HEUIIUX  IpaKTH4e-
CKUX MPHUITIOKCHUSIX..

Ma,

QJIEKTpHYECTBAa M MarHe-
TH3Ma, KojJeOaHWH U
BOJIH, KBaHTOBOH (u3u-
KH, CTATHCTHYECCKOMN
(GU3WKM W TepMOJIWHA-
MHUKH; TpPaHHIBl WX
IPpUMCHUMOCTH, HPHUMEC-
HCHHE 3aKOHOB B Bak-
HEHIIUX MPAKTUYECKUX
MPUITOKCHUAX.

ANIEKTPUYECTBA "
Mar"eTusMma, KoJjeba-
HUH W BOJIH, KBaHTO-
Boi (m3mKkH, craTH-
CTHYECKOH (M3WKU |
TEPMOIUHAMUKH;

CPaHUIBl HUX IIpUMeE-
HHUMOCTH, MMpUMCEHEC-
HUC 3aKOHOB B BaX-
HEWIIUX  IpaKThye-
CKUX TIPHIIOKCHHUSX. .

Il 3tamn
YmMmerh
HCIIOJIB30BaTh OCHOB-
HBIE TIPHEMBI 00pa-
OOTKH SKCIIEPUMECH-
TaNbHBIX JAHHBIX;
pelaTh TUIIOBBIC
37444 [10 OCHOBHBIM
pasaenam Gpu3mKw;
00BACHUTH OCHOBHBIE
Habiro1aeMble Ipu-
POJIHBIE M TEXHOTCH-
HBIC SIBJICHUS U (-
(EKTHI C MO3UITHIA
(yHIaAMEHTAIBHBIX
(pU3NIECKUX B3aUMO-
JIEHCTBHI; HCTOIKO-
BBIBATh CMBICH (DU3H-
YECKUX BEJIMYUH U

@parmMeHTapHOE
yMeHHe  HCIIOJNB30-
BaTh OCHOBHBIC IIPH-
eMbl 00pabOTKH dKC-
MEPUMEHTATBHBIX
JTAaHHBIX; pemaTh
TUNOBBIC 3aJa4d 0
OCHOBHBIM pasJiesiaM
¢usnky;  OOBACHUTH
OCHOBHBIE HaO0/a-
eMblC TPUPOAHBIC U
TEXHOTCHHbBIC  sIBJIC-
HUS " 3pdektr ¢
no3unuit  QyHIaMeH-
TANBHBIX (PU3MYECKUX
B3aMMOICHCTBUIA
HCTOJIKOBBIBATH
CMBICT  (pH3HYECKIX
BEJIMYMH U TIOHSITHUH;

B wesiom ycneurnoe,
HO He CcHCTeMaTH4e-
CKO€e YMeHHe HCITOJTb-

30BaTh OCHOBHbIE
mpueMbl  00paboTKH
IKCIEPUMEHTAIBbHBIX
JTAaHHBIX; pelaTh

TUIOBBIE 3aJaydl Mo
OCHOBHBIM pa3zzeinam
¢usuky; 0O0BICHUTH
OCHOBHBIC HaOIIONa-
eMble TPUPOJHbIE U
TEXHOTCHHbBIC  sIBIIC-
HUS # OSQQPEKTH C
No3uLMi (yHIaMeH-

TaIbHBIX ¢uznde-
CKUX B3aUMOJEH-
CTBHMH; HCTOJIKOBBI-

BaTh CMBICH (pu3mue-

B upesnom ycnemnoe, HO
coaepkaiiee OTAeIbHbIE
npoodesibl  yMeHue ¥WC-
MOJTb30BaTh  OCHOBHBIE
TIPUEMBI 00paboTkH
SKCIEPUMEHTAIBHBIX

JAHHBIX; peIlaTh THIO-
BbIC 3aJ]a4d IO OCHOB-
HBIM paszzienam (HU3HUKH;
OOBSICHATH ~ OCHOBHBIC
HaOIojaeMble  TIPUPOJI-
HBIE H TEXHOTCHHBIC
sBIeHUST u A(PQPEKTH C
TTO3UIHN ¢dbyHIameH-
TATGHBIX  (DPU3UYIECKHUX
B3aMMOJCHCTBHI; Huc-
TOJIKOBBIBATH CMBICI
(U3NYeCKUX BEIHYNH U
TOHATUH;  3aIlMCHIBATh

YcnemHoe M CHCTe-
MaTH4YecKOoe yMeHHe
HCIIOJIB30BaTh OCHOB-
HbIe TIpHUEMBI 0Opa-
OOTKM  JKCIICpUMEH-
TaJIbHBIX TaHHBIX;
pelaTth THUIIOBBIE
3a7a4M [0 OCHOBHBIM
paszmenam  (U3MKHY;
00BACHUTL OCHOBHBIE
HaOmoaemMble  TIpU-
pPOIHBIE U TEXHOTCH-
HBIC SBICHHA H 3¢-
GexTel ¢ mo3unui
(byHIaMeHTaIbHBIX

(U3NIECKUX B3aUMO-
NIEWCTBHH; HCTOJKO-
BBIBATh CMBICT (hH3H-
YECKUX BEJIWYUH U

MOHSITHH; 3aIlUChIBATh |3alMChIBATh YpaBHE- |CKUX  BEJIMYMH U |ypaBHEHUs Ul (u3nye- | IOHATHH; 3alKChIBATh
ypaBHeHHs A GU3U- |HUS I QU3UUECKHX |[IOHSTHUM;  3aIMChI- | CKUX BEJIMYMH B CHCTE- | ypaBHEHHS AJst HU3M-
YECKUX BEJIUYUH B BEJIMYMH B CHCTEeME |BaTh ypaBHeHus 1uis|me CU. YEeCKMX BEJIMYHMH B
cucreme CU. (OIIK- |CU. / OrcyrerBue | QU3HUECKHX — BEJIH- cucteme CU.
1/OIIK-1.1) yMeHHH unH B cucreme CU.

Il 3Tan ®parmMeHTapHOE B menom ycmemHoe, | B mesiom ycmemrHoe, HO | YcmemHoe MW CHCTe-
Baagerb HaBbIKaMHM | IPUMeHeHHe HABBI-| HO He CHCTeMaTH4e- | CONMPOBOKIAOIIeecs MaTH4ecKoe TpHMe-
9KCTIEPUMEHTAILHOTO | KOB JKCHEPUMEH- | CKO€  NPHMEHEeHHeE | 0TAeJIbHBIMH OIIMOKAMY | HCHHE HABBIKOB JKC-
UCCIIeOBaHMA B pU- |TalbHOTO HCCIIENIOBA- | HABBIKOB  OKCIEPH- | IPUMEHEHHEe HABBIKOB | IEPIMEHTAIEHOTO
3uKe (TUIaHUpOBaHue, |HUSA B (u3uKe (IUIa-|MEHTAJbHOTO HCCie- | IKCIIEPUMEHTAILHOTO uccienoBaHus B Gu-
MIOCTaHOBKA M 00pa-  |HHMpOBaHWE, IIOCTa- |JOBaHMSA B (QU3MKeE |UccienoBaHus B (U3MKe |31uKe (TIaHUPOBAaHUE,
00TKa SKCIIEpUMEHTa); |HOBKa U 00paboTKa | (II1aHHpOBaHUeE, (mmanMpoBaHMe, IIOCTa- |MIOCTAaHOBKa W 0Opa-
HCTIOB30BaHUs OC- SKCIEPUMEHTA); ¥C- |IOCTAaHOBKa M Oo0pa-|HOBKa ®  00paboTka|0OTKa 3SKCIEpHUMEH-
HOBHBIX 00medn3nde- | I0JIH30BAaHUS OCHOB- |00TKAa 3KCIIEPUMEH- | IKCIIEPUMEHTA); WC-|Ta); HCIOJIH30BAHUSA
CKHX 3aKOHOB U IIPUH- |HBIX  OO0medu3nde- |Ta); MCIOJIH30BAaHMA | IOJIH30BAHUS OCHOBHBIX | OCHOBHBIX  00mIedH-
[IUIIOB B BOKHEWITUX |CKMX  3aKOHOB W |OCHOBHBIX 00ImIedu- | o0mepu3nIeckux 3aKo- |3W4ecKuX 3aKOHOB U

MPAKTUICCKUX MPH-
JIOKCHHUSX, IPIMEHE-
HHSI OCHOBHEIX METO-
JIOB (hU3UKO-

IIPUHIIUIIOB B BaX-
HEUIITHX IpaKkTu4e-
CKUX TPUIIOKECHHUAX,
INPpUMEHCHUSI OCHOB-

3UYCCKHUX 3aKOHOB H
MNPUHIIUIIOB B BaX-
HEUIIHX npaKkTu4de-
CKUX TMPHIIOKCHUSIX;

HOB W TIPUHIUIIOB B
BaKHEHIIIMX npaKTu4e-
CKHX MPUIIOKCHUAX,
NPUMCHCHHS OCHOBHBIX

IIPUHIUIIOB B  BaX-
13(S27011070:4 IpaKTu4e-
CKUX [PHUITOKCHUAX;
INPpUMCHCHUSA  OCHOB-
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Pezynvmam ooyue-
Hus
no oucuuniune

Kpumepuu U nokazameiu OUCHUBAHUA Pe3YIbmamaoes 06yuenuﬂ

«HEy00e1emeopu-
meibHO»

«y0oe1emeopu-
meibHO»

«opouio»

«OMJIUYHO»

MaTeMaTHYeCKOI0
aHau3a Il PeIICHHUS
€CTECTBCHHOHAYYHBIX
3aaa4. (OIIK-1/OIIK-
11)

HBIX METOJOB (H3H-
KO-MaTeMaTHYeCKOro
aHanuM3a JUIs  pele-
HHUS €CTECTBCHHOHA-
yunblx 3agad. | Ot-
CYTCTBHE HABBIKOB

MNPpUMCHCHUA OCHOB-
HBIX MCTOJ0B (1)I/I3I/I-
KO-MaTeéMaTU4YCCKOT' O
aHajiu3a Jisi pelic-
HHUA CCTCCTBCHHOHA-
YYHBIX 3a7a4.

METO/IOB ¢usnko-
MaTEeMaTHYCCKOTO aHa-
JM3a IS PEIICHHS ecTe-
CTBCHHOHAYUYHBIX 3a]1a4.

HBIX MCTOIOB (1)1/131/1-
KO-MaTeéMaTH4YCCKOTO
aHaJin3a JJisd peuICcHUs1
C€CTCCTBCHHOHAYYHBIX
3aja4.

5.3 TunoBbIe KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAJIbI, HEO0X0UMBbIE /1151
OLIEHKHU 3HAHUI, YMEHM i, HABBIKOB U (MJIH) ONBITA AeSAITEJIbHOCTH, XapPAKTEPU3YIO LM X
3Tanbl ((OPMUPOBAHNUS KOMIIETEHUMI B MPolecce 0CBOEHHUs 00Pa30BaTeIbHOH MPOrpaMMbl
Texyiuit KOHTPOJIb YCIIEBAEMOCTH 00eCIeunBaeT OLIEHUBAHKE X0/1a OCBOCHUS NUCLHUIUIHHBI,
U1 BKJIFOHACT yCTHbII>'I OmpocC, TCCTUPOBAHUC, TMCBbMCHHBIC KOHTPOJIbHBIC pa6OTBI.

Bonpochl s qomycka M 3aliMThl J1a00paTopHOil padoThbI: ompeaeJeHHe MOMEHTA
HHepPUHHU TBEPAOIro TeJIa JMHAMHUYEeCKHM MeTO10M

1) 3anumute Gopmyiy u aiTe onpeeIeHue YII0oBOro MyTH, YIIIOBOH CKOPOCTH U YIJIOBO-
IO YCKOpPEHHS.

2) B kakux enuHUIAX U3MEPSETCS YIJIOBOM MyTh, YII0Bas CKOPOCTh U YIJIOBOE YCKO-
penue?

3) Jaiite onpesenieHre abCOIFOTHO TBEPIOTO TEIA.

4) Hanummre dhopmyny u naiTe omnpesesieHuss MOMEHTa WHEPIIMH, MOMEHTA CHJIBI, MO-
MEHTa UMITYJIbCA.

5) B kakux equHUIIAX U3MEPSIOTCS MOMEHTHI HHEPIHH, CHUJIBI U IMITYJIbCA?

6) Hanummre dhopmysbl sl onpeaeIcHrss MOMEHTa WHEPLUHU CIUIONIHOTO IUJIMHIPA
(mmucka) u mapa

7) 3anumuTe OCHOBHOW 3aKOH JMHAMHKY BPANIATCILHOTO IBHKESHUS

8) CdhopmynupyiiTe 3aKOH COXpPaHEHHUSI MOMEHTA UMITYJIbCA.

9) 3anumute GopMynny s KHHETUYECKOW SHEPTHH BPAIaTENbHOTO JBUKEHUS TBEP-

JIOTO TeJa U TeJa, KaTAIerocs Mo rOpu30HTaIbHON TOBEPXHOCTH
10) Hanummre GOPMYIIBI CBA3M YIIOBBIX U TMHEHHBIX BETHIHH

11)  BsiBenuTe TEOPETHUECKYIO U ONBITHYIO paboune (pOPMYIBI [ ONpeneeHns MO-
MEHTa UHEPLUH.

CriocobeH pemath TUIMOBBIE 33/1a4K MPO(ECCHOHANBHOM IEATETbHOCTH Ha OCHOBE 3HAHMIM
OCHOBHBIX 3aKOHOB MAaTE€MaTHMYECKHUX U E€CTECTBEHHBIX HAyK C NPUMEHEHHEM HH(OpPMAaIHOHHO-
koMMyHHKaOHHBIX TexHosorui (OITK-1) / Mcronb3yer 0CHOBHBIC 3aKOHBI MATEMATHIECKHIX JUCIIH-
TUTHH JIJTs PEIICHHS THIOBBIX 3a1a4 npodeccronansHol aestenpHocTr (OITK-1.1)

3HATBH OCHOBHBIE MOHATHS, (PU3HUECKUE SBJICHUS, OCHOBHBIE 3aKOHBI U MOJIEJIN MEXAaHUKH,
JIEKTPUUECTBA U MarHeTu3Ma, KojaeOaHUi 1 BOJIH, KBAHTOBOH (DPM3MKH, CTATUCTUYECKON (DU3UKU U
TEPMOJAVHAMUKH; TPAHULIBI UX TPUMEHUMOCTH, IPUMEHEHNE 3aKOHOB B BAKHEUIINX MPAKTUYECKHUX
MPUIIOKEHUAX; OCHOBHBIC (PU3MUECKUE BEIMYMHBI U (U3MUECKUE KOHCTAHTBI, UX OIpeJielIeHue,
CMBICJI, CITIOCOOBI M €IMHUIIBI UX U3MepeHus; QyHIaMeHTalbHble (PU3NYECKUE OMBITH U UX POJIb B
Pa3BUTHM HAYKH; * Ha3HAYCHUE M MIPUHLUIIBI ASHCTBUS BaXKHEUIINX (U3NUECKUX TPHOOPOB.

BOl'lpOCbI JJIAA MOATOTOBKH K 9K3aMEHY

1. Tpaekropus, myTh, nepemelienne. Bekropa cpeaHeil 1 MTHOBEHHON CKOPOCTH, UX BEIMYMHA U
HallpaBJICHUE.
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2. Bekropa KacaTeapbHOro, IEHTPOCTPEMUTENBHOTO U MOJHOIO YCKOPEHMS, MX BEJIMYMHA U HAIpaB-
JICHHE.

3. JIBuKeHHE MaTepHabHOM TOYKM IO OKPYXHOCTU. YTJIOBasi CKOPOCTb M YIJIOBOE YCKOPEHHE.
CBs13b TMHENHBIX U YIJIOBBIX XapaKTEPUCTUK JBUKECHUS.

4. Tlepsslii, BTOpOi 1 TpeTuii 3akoHbl HetoroHa. Mmynbe cuiel. Miynbe Tena. 3akoH U3MEHEHUs
HMITyJIbCA. 3aKOH COXPAaHEHUs IIOJHOTO UMITYJIbCA NU30JIMPOBAHHON CUCTEMBI.

5. PaboTa KOHCEpBAaTUBHOM M HEKOHCEPBATUBHOM cuiibl. KuHeTHYECKast U MOTEHIMAJIbHAS SHEPTUs.
3aKOH COXpaHEHMsI SHEPTUU.

6. OnpeneneHrne MOMEHTA HHEPLMH Tena OTHOcUTeNbHO ocu. Teopema Ll telinepa. Kunernueckas
SHEPrus BpALAIOLIETrocs Tea.

7. MOMEHT cujbl 1 MOMEHT MMITYJIbCa BPALLAIOLIETOCs Tejla OTHOCUTENBbHO ocu. OCHOBHOE ypaB-
HEHUE NVHAMHUKHU BPAILATEJIIBHOTO JBUKCHMS. 3aKOH COXPAHEHHsS MOMEHTAa MMILYJIbCa MEXaHMU-
YECKON CUCTEMBI.

8. 3aKOH BCEMHMPHOro TAroTreHus. lloTeHuumanbHas >HEpPrus rpaBUTALIMOHHOIO B3aMMOICHCTBHS
JIBYX MaTepUabHbIX TOYEK. IIepBas u BTopas KOCMUYECKHE CKOPOCTH.

9. Cuna ynpyroctu. Hampsokenue. OTHocuTeNnbHAS AedopManusl IpH pacTshkeHun-ckatun O600-
meHHbId 3akoH ['yka s negopmanuu pactspkeHusi-coxkatus. [loTeHnmansHas sHeprus aedop-
MalUy PacTKCHUSI-CKATHSL.

10. YpaBHenue rapmonndeckux konebanuid. [Ipyxunueiii n pusnyecknii MmasTHUKHU. [IpuBeneHHas
JuinHa pusnueckoro mMasTHUKa. [lepros koneGaHmii.

11. [lonsTue uneansbHoro rasa. Ypasuenue MenzaeneeBa-Knaneiipona. 3akon lanerona. OcHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KMHETHYECKON Teopuu. KuHeTudeckass SHEprus IMOCTYNATENbHOIO
JBUKEHMSI YaCTHIIbI UAe€aIbHOro ra3za. CpeHeKkBaIpaTUuHasi CKOPOCTb.

12. Yucno crenenelt cB0OOAbI MOJIEKYIbl. BHYTpeHHss sHeprus uaeanbHoro raza. Pabora razoBbix
n3onporneccos. [IepBoe Hayano TepMOINHAMUKH.

13. MonspHas TerioeMKocTh. YpaBHeHue Maiiepa. Anuabatuyeckuit nporecc. YpaBHenue [lyac-
COHa, I0Ka3aTeJlb aqruadaThl.

14. bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana.

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

16. TeronpoBoAHOCTh. 3aK0H Dypre.

17. BsizkocTh xuakoctedt (razoB). JlamuHapHOe TeueHue kuakocTH (raza). @opmyna Ctokca amns
CKOPOCTH JIBUKECHHUSI IIAPUKA B BSI3KOM JKHUJIKOCTH.

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

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

20. Ypasuenue, PV-nuarpamma u kputruueckas Temreparypa raza Ban-aep-Baanbca.

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

22. 3akoH Kynona. HampspkeHHOCTh M MOTEHLMAN 3JIeKTpocTaTndeckoro nojis. Pabora cun anek-
TPOCTATUYECKOTO MOJIS.

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

24. Cwia ¥ BEKTOp IUIOTHOCTH MIEKTPUYECKOTO TOKA. 3aKOH OMa JUld 3aMKHYTOM L€ WU s
yuactka. MomHuocTs u KIIJ[ ncrounnka Toxa.

25. Cuna AmMnepa, ee BEeIMUMHA U HalpasiieHue (mpaBuiio JeBoi pykn). Cuaa JlopeHua, ee Benu-
YMHA U HanpaslIeHUE. /[BUKEHHE 3aps/10B B MATHUTHOM IT0JIE.

26. MaruuTHoOE 110JI€ COJIEHONUA, IPSIMOTO M KPYTOBOT'O TOKA.

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

28. IHRyKTUBHOCTb. DHEPIUs KAaTyIIKH ¢ TOKOM. CaMOMHAYKIUS IIPU 3aMbIKAaHUU M Pa3MbIKaHUU
BJIEKTPUYECKOMN LIECTH.

29. B3zaumuas unaykus. Tpancdopmarop (MOHMKAIOMIUN U MOBBIIIAIOLIHI).
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30. CBoboaHbBIe KOJeOaHHsI B AJIEKTPHUECKOM KOHTYpE (3aTyXalole U He3aTyXalolne).

31. BeiHyX/IeHHBIC KOJIEOAHUS B AICKTPUIECKOM KOHTYpe. Pe3onanc nanpsikenuid. [TonHoe compo-
TUBJICHUE 3JIEKTPUUYECKOM LIETIH IEPEMEHHOMY TOKY.

32. OtpaxkeHue u npejaomiieHue ceeta. [loiHoe BHyTpeHHEE OTpakKeHue.

33. Onruueckas cuiia. @opmysa TOHKOH JIMH3BIL.

34. Ilonapuzanus ceera. 3akoH Mastoca. 3akoH bproctepa.

35. ludpakuus cBeTa Ha IENIU U Ha PEIICTKE.

36. AGcomoTHO YepHOe Teno. 3akoH cMmenieHus: Buna. 3akon Credana-boibsimana.

37. Macca, ummynbe Gorona. Buemrauit poroaddext. YpaBuenue Ditnmrerina ais potodddekra.

38. 3akoH pagnoakTUBHOTO pacrnazna. [IpaBuna cmemenus npu anbda- u 6eta-pacnane. HeiitpuHo.

39. DHeprus cBs3u U aedekT macc aapa. TUIbl SAEpHBIX peakuuil (IK30TepMUYEcKasi U HI0TEp-
MHYECKast).

40. DnemenTapubie yactuibl. Krnaccudpukanus mo macce: Jierkue (JENTOHBI), CPEIHUE (ME30HBI),

TspKenbie (Oapuonsl). KBapku.

TunoBoii dx3aMeHALIMOHHBIN OUJIET

MHHHCTEPCTBO CEJIbCKOI'O XOBHPICTBAv POCCHI“ACKpI“A ®EJIEPALIIU
®I'6OY BO JIOHCKOM I'OCYIAPCTBEHHbBIN ATPAPHBI VHUBEPCUTET

SK3AMEHALIMOHHBIN BUJIET Ne 1

Ilo mucouruinze dusuka

PakynbTeT ATpPOHOMUYECKHN

Hanpasnenue noarorosku 35.03.04 ArpoHomMus

Kypc 1

Cemectp 1

1. Tpaexropusi, yTh, IepeMelieHre. Bekropa cpeHell 1 MTHOBEHHOW CKOPOCTH, UX BEJIUYMHA
Y HallpaBJICHUE.

2. OneMeHTapHble yactuibl. Kimaccudukamnus mo macce: jgerkue (JENnTOHBI), cpennue (Me3o-

HBI), TsDKeTbIe (Oapuonbl). KBapku
3agaua k Ousery

3. YpaBHEHHUs ABUKEHUS MATEPUATIbHOM TOYKH UMEKOT BUA: X =2+3t, y =148t — 2t°. Ormpe-
JIETUTh MTHOBEHHYIO CKOPOCTh ¥ YCKOpPEHHUE ISl MOMEHTa BpeMeHH t=3 c.

YTBepkaeHBI Ha 3aceianny KadeIpbl [Tporokom Ne oT 201 r.
OK3ameHaTop

38}13‘11/[ AJIA MOATOTOBKH K 3K3aMEHY M KOHTPOJIbHBLIM paﬁoTaM

CnocobeH pemath TUIOBBIEC 3a7a4 TPO(PECCHOHATBHON esATeIbHOCTH HAa OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB MAaTEMAaTHMUYECKHUX U E€CTECTBEHHBIX HAayK C MPUMEHEHHEM HH(OpPMAIOHHO-
KoMMYyHUKaAIMOHHBIX TexHosoruit (OIIK-1) / Ucnonb3yeT OCHOBHBIE 3aKOHBI MATEMATHUECKUX JIUCITH-
IUTHH JUTsSL PEILICHHs] TUMOBBIX 3a71a4 podeccuonanbHoi aestenbHocTr (OITK-1.1)

YMeTh UCTIONIE30BaTh OCHOBHBIE MIPUEMBI 00Pab0TKU AKCIIEPUMEHTATBHBIX TaHHBIX; PEIIaTh
TUTIOBBIE 33/1a4M 10 OCHOBHBIM paszjienam (pU3uKu; OOBSICHUTH OCHOBHBIE HAOII01aeMble MPUPO/I-
HbIC U TEXHOTEHHBIC SABJICHUS U dPPEKTHI ¢ MO3UIUN HyHIAMEHTAIBHBIX (U3UUYECKUX B3aUMO/ICH-
CTBUI; WUCTOJKOBBIBATh CMBICT (PU3UUYECKUX BEIMYMH U TOHSATHUH; 3alMMCHIBATh YpaBHEHUS s Pu-
3uueckux BenuunH B cucteme CH; paborars ¢ mpubopaMu 1 000pyIOBaHUEM COBPEMEHHOU (pr3u-
YEeCKOH J1abopaTopuu; UCIIOIH30BaTh METOABI (PU3NYECKOTO U MATEMAaTHYECKOTO MOJICITHPOBAHMUS.
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1. Ompenenuth 00beM OajllioHa, B KOTOPOM HAXOJAUTCS KHCIOPOZ Maccod M=4,3 kr mox
naBneHneM p=15,2 MIla nipu Temneparype t=27°C.

2. bannon BMectumocthio V=50 11 HamomHeH KucnopoaoM. Onpenenuts Maccy KHUCIopoa,
HaxoJAIIerocs B 6amione npu temmneparype t=47°C u napnenun p=0,11 MIla.

3. Onpenenutsh TeMIEpaTypy BOAOPOJA, MMEIOMIEro MIOTHOCTh p=6 Kr/mM° HpH naBjieHuM
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 W3pacxooBaH Kuciaopon 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 Gamion Hakayaam BOAOPOJ, co3zuaB mpH Temmeparype 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 NPOHUKAET B IPYHT HA paccTosiHue =5
cM. OnpeienuTh CPEAHIOI0 CUITY COITPOTUBIIEHUS TPYHTA.

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

9. OnpeneNMTh IOTHOCT BO3ayXa IpH Temmepatype t=307°C u naBnennn p=98,1 Ila.

10. s cBapku ObUT IPUMEHEH Ta3, HaXOSIIHACS B OAJUIOHE BMECTUMOCTRI0 V=25 1 mipu
temneparype t1=27°C u naBnenmm p1=20,2 MIla. OmnpejenuTh Maccy M3pacXoAO0BaHHOTO Ta3a,
eclM JaBJeHHe Ta3a B OaioHe cTano p,=4,04 MIla, a Temmeparypa t,=23°C. OrtnocurensHas
MoJIeKyJsipHas Macca raza Mr=26.

11. OmpenenuTh KONMYECTBO BEIIECTBA V Tas3a, 3aHUMAoIero oovem V=2 cM® mpu
temneparype 7=241 K u nasnenuun p=1 I'1la.

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

13. Onpenenuth Maccy MoJekyisl ammuaka NHs.

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

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

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

17. Cuapsan maccoir m=20 kr uMmeeT Buj HUIUHApPa paguycoM R=5 cm. CHapsg JeTUT co
ckopocThio 0=300 M/c U Bpamaercss BOKPYT ocH ¢ yacToToit 7=200 ¢, BeIUHCIUTh KHHETHYECKYO
SHEPTUIO CHapAJa.

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

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

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

yepe3 Bpemsi t=5¢C.
20. BBIYMCIUTE CPETHIOI SHEPTHIO MOCTYNATEIBHOTO IBMKEHUS BCEX MOJIEKYI a30Ta MpH
Temmeparype t=137°C.
Oo0pa3zen BapuaHTa pac4eTHOr0 3aaHUS.

PACYETHOE 3AJIAHUE Nel

YCJIOBHE:

ypaBHeHI/Ie JABUXXCHUA MaTepHaHBHOﬁ TOYKHN UMECIOT BU/I:
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X(t) = A+Bt y y(t)=C+Dt—Et’ rge A, B, C, D, E — 3a1atorcst 1uis Ka/I0r0 Bapuanta. Bpewms
t,=0,t,=5c,t=3c

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

ero Ha rpaduke TpaeKTOpUH.

U,

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

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

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

INPUMEP PEHIEHUA 3ATAYUA:

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

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

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

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

Macmtab mo ocsiM X, y BEIOMpAETCs ¢ Y4ETOM MpeAeNbHBIX 3HAYeHUI COOTBETCTBYIOIINUX BETUYHH
(cm. Tabmuiy):

VI3MeHeHue KOOPAMHATEL X. Xnin = 21 Xmx =17 (n)

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

TIocmpoenue epaghuxa.

HanecTn Ha KOOPAMHATHYIO CETKY TOYKH MEPECCUCHHUS 3HAUCHHUN X U ) IS KaXI0r0 MOMEHTa Bpe-
MEHH, yKa3aHHOTO B Tabnuie. CoeIMHUTh HAHECEHHBIE TOYKH IIJIaBHOM 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 KOOpPAMHAT COOTBETCTBEHHO B MOMEHTHI BpeMmenu & = 0
u L =5C (cm. TaGmuity). Takum o6pazom,

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

Bexkrop nepemeruenus Al - BeKTOp, COEMHAIONINN HAYaIbHyI0 M KOHEYHYIO TOUKH rpaduka (cm.
pucCyHOK 1).

- AT

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

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

HarpaBjienre cpeiHel CKOPOCTH COBIIAJAET C HANPABICHUEM BEKTOpa mepementenus Ar (cm. pu-
CYHOK 1).

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

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

2 2
U—,/UX +Uy , e

dx d(2+3t) dy d(1+8t—2t?)
v, =—=——">-=3 = =L = 7.8 4t .

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

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

vy =8-4-3=-4 (\/c) (3HaK «-» yKa3biBaeT, 4T0 Uy HAIpaBIEHA B IPOTHBOMONOXKHYIO CTOPOHY
MOJIOKUTEIILHOMY HAIPaBJICHHIO OCH )).

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

2 2
4, [TosnHOE ycKOpeHne d = 4/ay +aj
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d v, d o
roe a, = T a, = ? - IPOEKIMU YCKOPEHUS HA OCU X U ).
YunrsiBas, 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

HJ'ISI OIIPCACIICHUA TaHT'CHIUAJIIbHOI'O a u HOPpMAJIbBHOT'O a, YCKOPCHI/Iﬁ HCO6XO,Z[I/IMO MMpCACTaBUTH

CXeMy CKOpocTel (pPUCYHOK 2). 31ech K€ yKa3aTh IMOJHOE YCKOPEHUE, KOTOPOE HAIPABJICHO BEPTH-

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

8, ¥ HOpMaIbHOEe &n YCKOPEHUsI SIBISIFOTCSI COCTABJISIOIIMMHE MTOJTHOTO YCKOPEHHs ¢ W Harpasiie-
HbI COOTBETCTBEHHO BJIOJIb U MEPIICHIUKYIIPHO MTHOBEHHOU ckopocTu U (pucyHok 2). OTMmeueH-

HBIC YTJIbI @ PaBHBI KaK HAKPECT JICKAIIUC. U3 HO)IO6I/I${ BBIJICJIICHHBIX TPCYIOJIbHUKOB CIICOYCT,

4ToO:

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

TloACTaBUB 3HAUYEHHs YCKOPEHHsSl 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?)

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

BAPUAHTDBI HCXOJAHBIX TAHHbIX:

Bapuant/ |12 34|56
Jano

\‘
(e}
©

101112 13|14

A (m)

B (m/c)

C (m)

D (m/c)

RPlWRFRINW
RPIWINWIN
RPlWWwWhsF
RlWw ol
RIBERINDNIN
Rl PRPWW
Rl BR~W
RN OTIN
RO WIN|-
RO W W~
RIOIN BN
ROl O1|W
NN |INW
NININWIN

E (m/c?)

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

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

OO0pa3ubl TeCTOBBIX 3aJaHU I
Tema: 'apMoHnYecKHe KOTeOAHUS.

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

H H - l //;

A B B

S

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

3. Ilepuoa cBOOOAHBIX KONIEOAHUI HUTSHOTO MasATHUKA paBeH 5 ¢. UeMy paBHa 4acToTa €ro Koie-
OaHui?

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

4. Kakoe nepemeIieHne CoBepiiaeT rpy3, KOJeOMIOMMICS Ha HUTH 3a OJIUH MEepruoa?

A. Tlepemerienue, paBHOE aMIUIMTY 1€ KOJIeOaHUIA.

b. Ilepemenenne, paBHOE HYIIIO.

B. Ilepemenienue, paBHOE ABYM aMILIUTYAaM KOJIeOaHUH.

5. Kak u3MeHuTCcs nepuos KonebaHui MaTeMaTHUECKOro MasTHUKA MPU YBEIMYEHUU 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 Tena OT BpeMeHu. Kakoil u3 rpa-
(PMKOB COOTBETCTBYET HE3aTyXaIOIUM rapMOHUYECKUM KojieOaHusM Tera?

x, cM x, CM{ %, M

0 o 0

A B B

7. Kak OTHOCSATCS JUIMHBI MaTeMaTUYeCKUX MasiTHUKOB, €CIH 32 OJJHO U TO K€ BpeMs NEepBbIA U3
Hux coBepmaeT 20 xonedanuii, a BTopoit 10 koneOanuit?
A.2:1. b.4:1. B. 1:4.
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8. ITo rpaduky 3aBUCUMOCTH KOOPJIMHATHI MasiTHUKA OT BPEMEHHU ONpeIeNuTe Nepruol KoneoaHui
MasATHHKA.

CriocobeH pemarb TUIMOBBIE 33/1a4H MPO(ECCHOHANBHOM ESTENTFHOCTH Ha OCHOBE 3HAHHMA
OCHOBHBIX 3aKOHOB MaTEeMaTHMYECKHUX U E€CTECTBEHHBIX HAayK C MPUMEHEHHEM HH(OpPMAaIHOHHO-
KoMMYHHUKaIMoHHBIX TexHoiorui (OI1K-1) / Micnonb3yeT OCHOBHBIE 3aKOHBI MaTEMATHYECKHUX JIHCIIH-
IUTHH JUTS PEIICHIUS TUTIOBBIX 3a/1a4 rpodeccronanbHoi aestensHoctr (OITK-1.1)

Hasbik: Bnagets MerogamMu »KCIEpUMEHTAIBLHOTO HCCIeNoBaHMs B (u3HKe (IJIaHHUpPOBa-
HUE, TOCTAHOBKA M 00paboTKa IKCIIEPUMEHTA); MCIIOIH30BAHUS OCHOBHBIX 00IIe(pH3NIECKIX 3aKO0-
HOB U MPHUHIMIIOB B BAXHEUIIUX MPAKTUYECKUX MPUIIOKEHUSAX; TPUMEHEHUS OCHOBHBIX METOOB
(hM3HKO-MaTEMATHYECKOTO aHAM3a JJI PEHICHUS €CTECTBEHHOHAYYHBIX 33Jav; MPaBWIBHON JKC-
IUTyaTallil OCHOBHBIX MPUOOPOB U 000OpPYAOBaHUs COBPEMEHHOH (u3nmdeckol ipabopaTropuu; uc-
MOJIb30BaHUS METOJIOB (PU3UYECKOTO MOJICTMPOBAHMS HA TIpaKTUKe. BiageTs mpaBuiIbHOM 3KCIUTya-
TalMell OCHOBHBIX NMPUOOPOB U 00OPYIOBaHMS COBPEMEHHOM (PU3NYECKON J1abopaTOpHH; UCTIOIb-
30BaHUS METOJIOB (PU3NUYECKOTO MOJCIMPOBAHUS HA TIPAKTHKE.

1. Ompenenenrie MOMEHTA UHEPIIMHU TeJa TMHAMHUYECKUM METOJIOM.

2. Omnpenenenue yckopeHusi CBOOOJIHOTO MaICHUs MTPH MOMOIIY MAaTEMAaTUYECKOT0 MasgTHHKA.

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

4. OmnpeneneHue COMPOTHBICHHS U yIEITLHOTO COMPOTUBICHUS MOCTHKOM YHTCTOHA.

5. Ompenenenne koddduiueHTa MONE3HOro AercTBUs TpaHchopmaTopa U KodpduimeHTa
TpaHc(hOpMaIHH.

6. Ilposepka 3akoHa Oma JUIsl LIeNH TEPEMEHHOI0 TOKa

7. Omnpenenenue JUIMHBI BOJHBI U JHEPTMU KBaHTA U3JTyuyeHUs ra3oBoro jasepa JII'-75.

8. OmpeneneHne KOHIEHTPAIIMA HEM3BECTHOTO PAcTBOPA MPHU MTOMOIIH (POTOAIEKTPOKOIOPH-
MeTpa.

Bonpocs! k 3amure 1200paTopHO padoThI

1) Jlaiite onpesieneHue BICHUS MEPEeHOCA.

2) [laiiTe ompezeneHHe TEIIONPOBOTHOCTH.

3) Banummre 3akoH Pypbe U MOSICHUTE PU3MUSCKUN CMBICT KO3(D(DUIIMEHTA TEIUIOMPOBOJIHO-
CTH.

4) [aiite onpenenenune quddy3um.

5) 3Banuiure 3akon duka u nosicHUTe HUIMYECKUI cMbICH KoddurmenTa quddy3uu.

6) JlaiiTe ompeseseHUe BHYTPEHHETO TPEHHUS (BSI3KOCTH).

7) 3anumure 3akoH HpIOTOHA M MOSICHUTE (PU3UIECKHUN CMBICT KO3 (DHUIIMEHTA BA3KOCTH.

8) Jlaiite ompenencHUs KUHEMATHYECKOW W JUHAMHUYECKOW BSA3KOCTH, Kakas CYIIECTBYET
MEX/y HUMH CBSI3b?

9) [aiite onpeaeieHHe JAMHUHAPHOTO U TYpPOYJICHTHOTO TEYEHHUS JKUIKOCTH.

10) Jlaiite onpeneneHue urncia PeitHonbaca. HanumuTe 3HaueHus unciia PeliHombaca npu pas-
HBIX T€UEHUSAX JKUIKOCTH.

11) B uem coctout meron Ctokca onpenenenus koddhduiueHTa BI3KocTu?

12) 3anurmre padouyo hopmyiy

13) B gem cocrout meron Ilyaseiins onpenenenns kodhdurmenta Bsaskoctu? Meron Ilyaseitns
OCHOBAH Ha JJAMUHapHOM TE€UEHUH KUJKOCTH B TOHKOM KaIlWIISAPE.
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14) 3anummre popmyiy [lyaseiins.
MPOBEIUTE JJABOPATOPHBIV SKCIIEPUMEHT
[lesib paGoThI: HAYYUTHCS ONPEACTATH KOI(PUIHEHT BA3KOCTH MeTo oM CToKCa.

IIpuGopbI M _MaTEPUAJIbI: CTCKISHHBIA IMIMHIP HA MOJICTaBKE C MCCISIYeMOU YKUIKO-
CTBIO, MUKPOMETp, CEKYHIOMED, Tesia ChepruIecKoi (OpMBI.

Onucanue padoueii YCTAHOBKH

Pabouas ycraHoBka mpeacTaBisieT co00i CTEKISHHBIN IMJIMHAP Ha MOJACTaBKe, 3al0JHEH-
HBIN BA3KOH JKUKOCTBIO C IMOJBHKHBIMU METKaMH JUTMHBI a U D .

puc. 1
BoiBoa padoueii hopMyJibl

Meton CToKCa OCHOBaH Ha M3MEPEHUU CKOPOCTH MEIJICHHO JBMKYIIUXCS B KUIKOCTH HE-
OoJbIIUX Tel ChepuIECKON (HOPMBI.
Ha Terno, magaroriee B )KUIKOCTH, ICUCTBYIOT TPU CHIIBL:
1) cuiaa TAKeCTH:

F....=mMg

msdHC

4
VuuteiBas, 9uto m = pV, V = 37 r®, mosmydaem:

Fm}mc = %ﬂ-r?’p g (1)1

I7ie p - IUIOTHOCTH TeJa.
2) cuaa Apxumena:

4 3
I:A =-nr pg (2)1
3
rac p' - IJIOTHOCTH KUJIKOCTHU.
3) ClJia COIMPOTUBJICHUSA, SMIITMPHUYECCKH YCTAHOBJICHHAS H)K. CTokcoM:

F =6znro (3),

conp
TJIe U - CKOPOCTH JIBIKEHHS KHUIKOCTH,
n - K03(pPULHEHT BSI3KOCTU

IIpy paBHOMEPHOM JBHUKEHUH TENA!

F;ﬂw l?mﬂ;mr + I?A + l?m”P = O
J'.F‘f' _FmﬂM+FA+FCO”P:0:
Fcanp = Fm;mfc - FA

_ [Toncrasiss B nociennee ypasHeHue gopmyisl (1), (2) u (3), noayuum:
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puc.2
4 3 4 3
6rnro=—nxr ——xzr’p’
n 3 rY 3 o)
4 3 '
67r77r1)=§7rr (o—p' )=
_2r’g(p-p")
77 [ A
9v
Taxk kak B paboTe onpeaernsieM AUAMETp IapHKa, TO y4TeM, 4yTo d = % . CxopocTb BbIpazum

qepe3 pacCTOAHUC, HpOﬁﬂeHHOC TeqioM | BpEMA t OBMXKEHHUS Tejla OT METKM a 10 METKHU b:

I
v = —, TorjJa nocienHss Gopmyia NpUMeT BU/I:
t

(p—p)digt
181 )

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

77:

IlopsiaoK BLINOJHEHNSI PA0OTHI

1) Omnpenenute quaMeTp mapuka d MHUKPOMETPOM TPHU pa3a MO Pa3IHYHBIM HAPABICHHUIM U
Cpe/lHee 3HAUYCHUE 3aMUIIUTE B TAOJHUILY.

2) OmnycTuTe MAPUK B HWIKHIP C UCCICITYEMOH KUIKOCThIO. B MOMEHT MPOXO0KIACHUS METKU
a BKIIFOUHTE CEKYHJIOMEp, 2 B MOMEHT IPOXOXKICHUS METKU b OoTKIIoumTe.

3) MH3mepbTe MacuITaOHOM JTMHEHKON pacCTOsSHIE MKy METKaMu a u b .

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

5) Paccuwnraiite 3HaueHnEe KOAPPHUIIUCHTA BI3KOCTH 110 popmyie (4).

6) BhImogHUTE OMBIT TPU pa3a.

Tadauna pe3yJabTaToB M M3MepeHuii

No omeiTa d I t n
1
2
3

OueHka norpentHocTH

1) [TorpemrHocTh U3MEpPEHUH:
Ornpenenum cpeHee 3HaYCHUE
7= m+n, +1,
3
Brruncnum cpeHeKBagpaTUYHYIO OMUOKY CpEAHET0 apu(hMETHIECKOTO:

As_f _ (771_77)2 +(772 _77)2 +(773_77)2
! n(n-1)

r7ie N - YUCII0 U3MEepeHuid, N —1- yucno creneneit CBOOOIbI.
AOCONIOTHYIO OMIMOKY WM3MEPEHHs] A7 ONpeNeluM Kak IMPOU3BEIECHHE CPETHEKBAAPATUUECKOTO

oTkoOHeHus AS,; Ha Koo puument CTbrofenTa t, KOTOphIi Ipyu HagexHocTn o = 0,95, pasen 4,3:
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An=t-AS,

OKoHYaTeNbHBIN PE3YyIbTAT 3aNUILIEM B TAKOM BHU/IE:

n=nxAn

OTHOCUTENBHYIO TOTPEIIHOCTh BBIYUCIUM 10 hopmyIie:

e =27 100%
7

Tembl pedepaToB (10K1210B)

O 0 I N DN Db W~

AL LWL LW LWWWWWINNNNDMNODNDNPDNPODNODEND PR =R
SO XN UNPE WD, ODOXINNDEE WD, OOVOINND WD —O

. CBs3b (PM3HKH C APYTUMU HAyKaMHU

. Bce o uenoBeueckom Guormnose

. XapakTepuCTHKa OCHOBHBIX HCTOYHHKOB CBETA

. CymnHocts BHemHero ¢hoTtodddexra

. Ocobennocty MHTEP(PEPEHIINN CBETA

. Maruutsl: cieunduka Ux B3aMMOJICUCTBUSA C APYTUMU IIPEeIMETaMH
. YCTpOKCTBO MUKPOCKONIA

. Hbl0TOH 1 ero oTKpbITHS B (pU3HKE

. CKOpOCTb cBeTa: METO/IbI OTIPEICIICHUSI.

. Pezepiopd u ero omnsIThl.

. Teopust ynpyroctu.

. MeTopl 1os1y4eHus OJyNPOBOJHUKOBBIX IUIACTHH.

. JlelicTBHE MOJIIPU3ALMOHHBIX IPUOOPOB.

. IloTeps TemI0BON 1 AIIEKTPUUECKON PHEPIUH BO BPEMsI aBTOIIEPEBO30K.
. PactipocTpanenue paguoakTUBHBIX BOJIH.

. bayuncTuyeckas ME)KKOHTUHEHTAJIbHAS PAKETA.

. [IpuHIMI NEeCTBUS PaJUOAKTUBHBIX ABUTATEIICH.

. IIposiBieHnE 3aKOHOB CUJIBI TPEHHUS B TOBCEIHEBHOM JKU3HM YEJIOBEKA.
. MakcBe 1 ero 3J1eKTpOMarHuTHAsI TEOPUSL.

. CyIHoCTh ¥ 3HaYeHne TepMOoOpabOTKH.

. XapaKTepUCTHKA TOPCUOHHBIX MOJIEN U TEXHOJIOTUM.

. CrtocoOb1 ymMsr4eHus BOJbI.

. DNEeKTPOMarHUTHbIE BOJIHBI U AJIEKTPOMArHUTHOE U3TTyUEHHE.
. IIpuHIUI NENCTBUSA aKKYMYJIATOPOB

. [lTapoBast MOTHUS — YHUKAJIBHOE IIPUPOJHOE SIBICHUE.

. OKCIIEpUMEHTAJILHOE MCCIIEN0BAHUE DJIEKTPOMArHUTHON MHAYKLIUH.
. OyHKIIMOHUPOBAHUE HJICKTPOCTAHIINN.

. [IpeobpazoBanuii HEPTHIA.

. Mcrionbp30BaHMe 3IIEKTPOIHEPTUN.

. SlnepHast sHepreTuka.

. JlelicTBHE ONTUYECKUX MPUOOPOB.

. OT BOASHBIX KOJIEC 10 TypOuUH.

. 3HaueHue sxcnepumMmeHToB Hukomsr Tecbl.

. ConHule Kak MCTOYHUK PHEPTHUU.

. YIbTpa3ByK U BO3MOKHOCTH €r0 IPUMEHEHUS.

. IlpeacraBienne KapTUHBI MUPa C TOYKU 3pEHUS (PUUKU.

. SIBeHune pagyru ¢ TOUYKH 3peHUst (PU3UKU.

. DHEprus BOAHBIX HCTOUHUKOB.

. Buibl ICTOYHHKOB UCKYCCTBEHHOI'O OCBELICHUS.

. I3yuenne pu3MKU C OMOIIbIO KOMITBIOTEPHBIX TEXHOJIOTUH.
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OneHoYHBIE CPeICTBA 3aKPBITOT0 U OTKPBHITOI0 THIA IS LeJIeil TeKyIero KOHTPOJisi U Mpo-

MEKYTOYHOM aTTeCTAMHU

OIIK- 1 Cnocooen pewiams munoewie 3a0auu npogheccuonHaIbHol 0esasmenbHoChmu Ha 0CHO8e 3HAHUIL
OCHOGHBIX 3AKOHOG MAMEMAMUYECKUX U eCHECMEEHHbIX HAYK C NPUMEHEHUEeM UH@OPpMayUOHHO-

KOMMYHUKAUUOHHbBIX mexHono2uil

OIIK-1.1 Ucnonv3yem ocHosHble 3aKOHbI MAMEMAMUYECKUX OUCYUNIUH OISl peUleHUsi MUnosvlx 3a0ay

npogheccuoHabHOU OessmelbHOCmU

3aoanusa 3akpeimoco muna:

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

HaiiTu momeHT nMnyabca L Baga.
1) 5.82 xr M? /c
2) 3.82 xr M2 /c

3) 3.99 kr M?/c
Ilpasunvnoiti omeem:2

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

3) CKOpPOCTH CIIOEB KUAKOCTH WJIH raza

4) SIEeKTPUYECKOTO 3apsia

Ipasunvroiii omeem : 1

4. OTHOCHTEJIBHO CTATHYECKHX INEKTPUIECCKHUX noJie ClipaBeAJINBO:

1)I_II/IpKy.]'I${I_II/I$I BCKTOpa HANIPAXKCHHOCTHU BAOJIb IIPOU3BOJIBHOTO, 3aMKHYTOT O

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

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

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

5. OTHOCUTEJIbHO MATHUTHBIX CTATHYECKHUX IOJIei ClipaBe€AJIUBbI YTBEPIKIACHUS

1) cTaTnueckre MarHUTHBIE MOJIS SBJISIOTCS MOTEHIIHATEHBIMU
2) MarHuTHOE TIOJIE JCHCTBYET TOJIBKO Ha ABUKYIIHUECS 3apsi bl
3) CUJIOBBIEC TMHUU MAarHUTHOTO MOJIsl 3aMKHYTbI

Ilpasunvnoiti omeem: 2 u 3

3aoanus OmKpbslmozo muna.

1. TBepaoe Teno Bpamaercss BOKPYI HENMOJBHU:KHOH OCH COIVIACHO YPABHEHMIO

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

Ha

Ipasunvroiti omeem: 2 paod/c

paB-
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2. Ecau TeJ10 IBMKeTCsl 0 OKPYKHOCTH M0 YAaCOBOM CTpesiKe ¢ Bo3pacTaiouieii no Be-
JIMYUHE JIMHEHHO! CKOPOCTHIO, TO BEKTOP YCKOPEHHsI TeJla B TOUKe A UMeeT HANpaB- Moox
JIeHue

Ilpasunvrwviii omeem: 2

3. Ecaun py1s1 pacrsizkennsi HeaeopMUPOBaHHOI NPYKUHBI HA X, = lcy Tpebyercs cuia,
paBHasg F= 30 H, To aust c:xkaTusi 3TOM Ke NPY:KUHBI HA x, = 20cu HAI0 COBEPLIUTL padory,
PaBHYI0

Ilpasunvnwviti omeem: 60 [oxc

4. Ecaim MOMEHT HMHEPUHH Tejla YBEJIMYUTh B 2 pa3a, a CKOPOCTh €ro BpallleHUus
YMEHBUIUTH B 4 pa3a, TO MOMEHT UMIIYJIbCa Teja
Ipasunvnviti omeem: ymenvuiumes 6 2 pasa

5.Ilpu  HarpeBaHMu  MIeaJbHOr0 Tra3a B  3aKpbITOM  cOCylde  CpeIHss
KHHeTH4YeCKasi JHePrus MOCTYNATEeJbHOI0 IBHKEHHUS ero MOJIEKYJI yBeJHM4YnJach B 2 pa3a.
IIpu 3TOM naBJIeHHE raza
Ilpasunvnuiti omeem: yseauuumces 6 2 pasa

6.11pu YBeJTHYeHUH TeMIlepaTypsbl U1eaJIbHOT0 raza B 3 pa3a
CpelHAs KBAAPATHYHASA CKOPOCTh MOJIEKYJI

Ilpasunvhoiti omeem: yseruuumcs 6 \/§ paz

7.B AByX 0AlMHAKOBBIX COCY/aX MPHU PABHBIX JABJIEHUSIX HAXOASATCS BOJOPOI U TeJIUii.
Bo ckoqbKO pa3 BHYTpPeHHsiA JHeprusi BoJAOpoAa OoJibllle BHYTPEeHHell JHEePruu re-
ana?

. 5
HpCIGu]leblu omeeni. 6 5 pasa

8. B HekoTOpOM npouecce ras copepiaer padéory, papuyo SM/[x, a ero BHyTpeHHSAs
Heprusi yMenbumwiacs Ha 2 M. Kakoe K0/1M4ecTBO TEIUIOTHI MePeIaHo ra3y B 3TOM MpPoIlec-
ce?

Ipasunvroviii omeem: 3 M/]xc

9. SBieHue TEIJIONMPOBOJIHOCTH HMeEET MECTO npu HAaJINYUH rpaameHra

IIpasunvHolil omeem: memnepamypol

10. Toyeunblii 3apsig +QHAX0AUTCS B HeHTpe cepuueckoii moBepxHoctu. Ecim noda-
BHUTbH 3aps] -(BHYTPb c(epbl, TO NOTOK BEKTOPA HANPSKEHHOCTH JJIEKTPOCTATHYECKOI0 MOJIs
E uepe3 MOBEPXHOCTH cephbl
Ipasunvhviti omeem: ymeHbUUMCA

11. Ha pucyHke u300pakeHO cedyeHHe JABYX MNapa/lieIbHBIX JJUHHBIX NPSAMOJIH-
HeHHbIX NMPOBOJAHMKA C MPOTHUBONMOJOKHO HANPABJICHHBIMH TOKAMU
I, =21,. Aupykuus B MArHHTHOIO TOJISI PaBHA HYJII0 B HEKOTOPOH TOYKe :
y4yacTka ‘;;“@“b“'“c“ 4 -

IIpasunvroiti omeem: a ’ )
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12. JIast cerHeTOJIEKTPUKA CIPABEAJIUBBI YTBEPKIECHUS:

1) B ompeneneHHOM TeMIIEpaTypHOM MHTEpBaje UMEET MECTO CaMOIIPOU3BOJIbHAS MOJSPU-
3alusl B OTCYTCTBHE BHEIITHETO JIEKTPUIECKOTO MOJIS

2) JAUDJICKTPpHUYCCKAA MPOHUIACMOCTDb 3aBUCHUT OT HAIIPSAXKCHHOCTHU I10JIA

3) B OTCYTCTBHM BHEIIHETO DJICKTPHUYECKOTO TOJSI JAHMIIOJIBHBIC 3JCKTPUYCCKAE MOMEHTBI
AOMCHOB paBHLI HYJIHO

Ilpasunvhoiti omeem: 1 u 2

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

Ilpasunvuoiii omeem: 3,14

14. Ha myTH ecTecTBEHHOr0 CBaTa NOMeIIEHbI JiBe IJIACTHHKH TypMmaiuuHa. Ilocie
NPOXOKAeHUS] ITNUIACTUHKH 1 CBeT NOJIHOCTHIO MOJIIPU30BAaH.
Ecaiu J,m J, - HHTEHCHBHOCTH CBeTa, NPOLIEIIIEro MIACTHH-

'O
1

J
ku 1 m 2 cooTBercTBeHHO, M J, =71, TOrAa YroJ MesKIy

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

15. Ha pucyHke noka3aHa KpuBasi 3aBUCHMOCTH CHIEKTPAJIbHON NJIOTHOCTH HepreTu-
YecKOH CBETUMOCTH a0COJIIOTHO YepPHOro TeJa oT AIuHBI BOJHbI npu T=6000K. Eciu Temmne-
paTypy Teja yMeHbIIUTH B 4 pa3a, TO JJMHA BOJIHbI, COOTBETCTBY-
oA MaKCUMYMy  M3JyYeHHs! a0CONIOTHO YepPHOIO Teld s  gook

IIpasunvnoiti omeem: yseauuumcs 6 4 paza

Lé

5.4 MeToanueckne MaTepHaJibl, ONpe/esiolue Npouexypbl OlleHUBAHUS 3HAHMIA,
YMeHH, HABBIKOB U (MJIM) ONBITA AeSITEJbHOCTH, XaPAKTEPU3YIOLIMX 3Tanbl POpMUPOBAHUS
KOMIIeTeHIIMH

Jl1s KOMIJIEKCHOW OIIEHKHM KayecTBa yueOHOH paboThl 0OyuaromMxcsi BHeJIpeHa OajulbHO-
pEeNTHHrOBas CCTEMa OLICHKH Y4eOHBIX JOCTHKEHUNH 00ydaromuxcsl.

bannpHO-pedTHHIOBasi cUCTEMa OLIEHKH Y4YeOHBIX JOCTHXKEHMH OOy4aroIlMXcsl HampaBJieHa
Ha pelIeHne CIeTyIONNX 3a1ay:

- TIOBBIIIEHUE MOTHBAIIMM OOYYAIOMIMXCS K OCBOCHHMIO 00pa30BaTENIbHBIX MPOrpaMM IyTeM
Oosee BbICOKOU nuddepeHImanuy oreHKA X yaeOHO# padoThI;

- IOBBIIIEHUE YPOBHS OpraHu3aiuy 00pa3oBaTeIbHOIO MPoIiecca B YHUBEPCUTETE.

[opsimox HauwmciieHUs: OaJIOB JOBOJSATCS O CBEACHUS KAXKIOTO OOYYarolIerocsi B Havaje
ceMecTpa U3yueHHs TUCIUILIMHBI.

MaxkcumanbHas cymma (100 6amioB), Habupaemasi CTyJJ€HTOM I10 JUCIUIUIMHE BKIIIOYAET JBE
COCTABJISOLIHE:
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- IepBasi COCTABIIAIOLIAs — OLICHKA PEryISIPHOCTH, CBOEBPEMEHHOCTH M KaU€CTBA BHITIOJHEHUS
CTYIEHTOM y4eOHOM paGoThl MO0 U3YUEHUIO IUCUUIUIMHBI B TEYECHHE TIEPHUO0Ia U3yUEHUS JUCITUILIH-
HBI (ceMecTpa) (cymMa — He Oonee 85 6amioB). bamiel, XxapakTepu3yIOIie yCIeBaeMOCTh CTYICHTA
0 IUCUUIUIMHE, HAOUPAIOTCS UM B TEUEHHE BCETO Mepro/ia 00yueHUs 3a U3yUeHHE OTACIbHBIX TEM
U BBIINIOJIHEHHUE OT/IEIbHBIX BUI0B PaloT.

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

OO6muit 6am1 TeKyIero KOHTPOJIS CKIIaIbIBAeTCs U3 CIASAYIONIMX COCTABISIONIUX

- IOCEIIAEMOCTh — CTYICHTY, TOCETUBIIEMY BCe 3aHATHA, HauuciseTcs 20 6aios;

- BBINIOJIHEHUE 33JaHUM MO JUCUUIUIMHE B TEUEHHE CEMECTpa B COOTBETCTBUU C YUEOHBIM
rwianoM. CTyJeHTY, BBIIIOJHHUBIIEMY B CPOK M C BBICOKMM KadeCTBOM Bce TpeOyeMmble 3aJaHus,
Ha4HUCIIeTCa MakcuManbHO 20 0ajioB;

- KOHTPOJIbHBIE MEPONPUATHS (TECTUPOBAHUE, KOHTPOJIbHBIE Pa0OThI) — MaKCUMaJIbHAast OLCH-
Ka 25 GaioB.

- OoHycCHI - 20 6asoB.

Jlo mpoBeneHusI TPOMEKYTOYHOM aTTECTalluU MPENoAaBaTeNlb MOKET B KaueCTBE MOOUIpe-
HUS HAYUCIUTH o0ydaroremycs 10 20 TomoTHUTENbHBIX (OOHYCHBIX) 0a/IoOB 3a MPOSIBICHHUE aKa-
JEMUYECKON aKTUBHOCTU B XOJI€ U3YUYECHUS JTUCLMILIMHBI, BHIIOTHEHUE UHAUBUAYATIbHBIX 3a/laHUM
C OLIEHKOH «OTJINYHO», aKTUBHOE Y4acTH€ B I'PYIIIOBOM MPOEKTHOW paboTe, HEMOCPEICTBEHHOE
ydacTHe B ollMMIIMaAax U T.n. Hauncnenue G0HYCHBIX 0assioB MPOU3BOAUTCS HA MOCIEAHEM 3aHS-
Tun. Ha nepBbIX 3aHATUSAX MPENoiaBaTeib BbIJIAET CTYJEHTaM rpapMK KOHTPOJIbHBIX MEPOIIPUSATHH
TEKYILEro KOHTPOJIS.

OneHka 3HaHUW, YMEHMH, HaBbIKa U (WMJIM) OIBITA JEATEIbHOCTH, XapaKTEPU3YIOLIUX 3TAIIbI
(dhopMUpOBaHUS KOMIETCHUIUH M0 AUCLUUIIIMHE MPOBOIUTCS B OpME TEKYIEro KOHTPOJS U Mpo-
MEKYTOYHOM aTTeCTALNH.

Tekymuii KOHTPOJIb NPOBOAUTCS B TEUEHUE CEMECTpa C LIEJIbIO ONPEAEIICHHUs] YPOBHS yCBOE-
HUSl 00y4aroIMMUCS 3HaHWH, (HOPMUPOBAHMS YMEHH, HABBIKOB M (WJIM) OIBITA JESTEIHHOCTH,
CBOEBPEMEHHOTO BBISBIICHHUS MIPENOaBaTelIeM HEAOCTATKOB B MOJATOTOBKE 00YYAIOIINUXCS U MPUH -
THSI HEOOXOJUMBIX MEp TI0 €€ KOPPEKTHUPOBKE, a TaK K€ JUISI COBEPIICHCTBOBAHUS METOIUKU 00Y-
YeHUs1, OpraHu3aluy yaeOHoi paboThl U OKa3aHUs 00yJarOIIUMCS MHIUBUIYaIbHON TTOMOIITH.

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

- Ha 3aHATHAX (OMPOC, pellieHue 3a/1a4, Je0Basi Urpa, KPYIJIblid CTOJ, TECTUPOBaHUE (ITMCbMEHHOE
WM KOMITBIOTEPHOE), OTBETHI (IIMCbMEHHbBIE WIIM YCTHBIE) Ha TEOPETUUYECKUE BOIIPOCHI, PELLIEHUE MpakK-
TUYECKUX 33/1a4 U BBIMIOTHEHHUE 3a/IJaHMI Ha TIPAKTUYECKOM 3aHSITUH, BHIMOTHEHHE KOHTPOJILHBIX padoT;

- 110 pe3y/ibTaTaM BbIMOJIHEHUS! MHIMBUYaIbHBIX 3aJaHH;

- TI0 pe3yJibTaTaM MPOBEPKH KaueCcTBa KOHCIIEKTOB JIEKIIUH, pabounx TeTpajel U UHBIX MaTe-
pHaJoB;

- 110 pe3yabTaTaM OT4eTa OOYJArOIIUXCS B X0/I€ MHAUBUAYATbHON KOHCYIbTAIUU MIPENoaBa-
TeJsl, MPOBOJUMOMN B Yachl CAMOCTOSITENILHOM pabOThI, IO UMEIOIIUMCS 33JJOJDKEHHOCTSIM.

Ha mepBBIX 3aHSATHUSIX MpEnojaBaTeNb BBIJAET CTyAEHTaM TpaduK KOHTPOIBHBIX MEPOMpPHsI-
THH TEKYIIEro KOHTPOJIA.

I'PA®UK KOHTPOJBLHBIX MEPONPHUATHI TEKYLIEr0 KOHTPOJIS M0 AMCUMILINHE

Dopma KOH-
Mecsin npo-
Iran TPOJILHOTO Mepo-
®opmupye Nuauxartop |¢dopmupo- | npusatus (TecT, KOH BEACHI K0T
Ne 1 HauMeHOBaHMeE TeMbI pMupy i TPOJILHOTO Me-
Masi KoOMIle- | JIOCTHKEeHHSsI BaHUS TpoJbHas padora,
KOHTPOJIbHOTO MEPONIPUSITHSI N poNpUsITHS
TeHIUs KOMIIETEHI[MU |KOMIIETEH-| YCTHBIH ONpoc, KoJ-
Ounas dopma /
IHMH JIOKBHYM, 1€JI0BasI
3204Has
HUIPA U T.I.)
1. «®uznueckue  ocHoBbI|OIIK-1 OIlK-1.1 Iatan ®depaib
MEXaHUKN lIsTanm | YcTHBIN onpoc
2. «Monekynsapras ¢muka u|OIIK-1 OIIK-1.1 Iorant  |Kourponsras paGota Mapt/Hos6ps
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®opMa KOH-
Mecsu npo-
dTan TPOJILHOTO Mepo-
®opmupye HWnaukarop |¢dopmupo-| npusaTus (Tect, KOH BEICHU KON
Ne ¥ HAMMEHOBaHHUeE TeMbI pMupy 2 TPOJILHOTO Me-
Masi KOMIle- | TOCTHKEeHUs BaHUsA TpoJibHas padora,
KOHTPOJIbHOI0 MEPONPUSATHSA N ponpusATHSA
TeHUHUs KOMIIETEHIINH |KOMIIeTeH-| YCTHBIil onpoc, KoJi-
Ounas gopma /
HUHU JIOKBUYM, JAeJI0Bast
3204HAas
Urpa u T.1.)
TEPMOANHAMHKAY lIstan
IlaTan
3. «OnekrpuuectBo u Marne-|OIIK-1 OIlK-1.1 Iatan Amnpens
TU3M» lIstan  |KoHTponbHas paboTa
IllaTan
4. Onrtuka u atoMHast puzukay |OITK-1 OIlK-1.1 Iatan Mait
llatan  |YcTHBI onpoc
IlaTan

Yemmuwtit onpoc — Hambosee pacrnpoOCTPAaHEHHBIH METOJ KOHTPOJS 3HAHUH CTYJIEHTOB,
MPEAYCMATPUBAIOIINI YPOBEHb OBJIAJCHUS KOMIIETCHLMSMH, B T. Y. IIOJIHOTY 3HAHHMI TEOpeTHhye-
CKOIr'0 KOHTPOJIMPYEMOTI'0 MaTepHaa.

[Ipu ycTHOM oOmpoce ycTaHaBIMBAETCS HEMOCPEACTBEHHBIN KOHTAKT MEXy IpernojaaBaTe-
JIEM U CTYJIEHTOM, B IIPOLIECCE KOTOPOro IPErnoAaBaTeib IOJy4aeT IUPOKUE BO3MOXKHOCTH JUIS
W3Y4YCHUS UHIUBUIYATbHBIX OCOOCHHOCTEN YCBOCHUS CTYJCHTaMU y4eOHOT0 MaTepHana.

VYCTHBIN Onpoc MO AUCUUILIMHE IPOBOAUTCA HA OCHOBAHUU CAMOCTOATEIbHOW paboThI CTY-
JIEHTA 10 KaXXJ0MY pa3zeiy. Bonpockl mpeicTaBieHbl B IIaHaxX JIEKIUI M0 JUCHUILIIMHE.

Pasznuuator GpoHTAIBHBIA, HHAWBUAYAIBHBIH U KOMOMHUPOBAHHBINA ONPOC. PponmanbHbulil
OTIpocC MPOBOIUTCS B hopMe Oecebl npenoiaBates ¢ rpynmnoil. OH OpraHuYecKyd COUeTaeTcs C mo-
BTOPEHUEM IIPOWJIEHHOTO, SABJAACH CPEACTBOM JUIS 3aKpEIUICHUs 3HAaHUM M ymMeHul. Ero nocTomH-
CTBO B TOM, YTO B aKTUBHYIO YMCTBEHHYIO pa0OTy MOXKHO BOBJI€Yb BCEX CTYACHTOB Ipymmbl. J[is
3TOTO BOMPOCHI JIOJDKHBI JOIMYCKaTh KPaTKyto (opMy oTBeTa, OBITH JTAKOHUYHBIMH, JIOTHYECKH yBSI-
3aHHBIMH JIPYT C JIPYrOM, JIaHbl B TaKOW MOCIEAOBATEILHOCTH, YTOOBI OTBETHI CTYJCHTOB B COBO-
KYITHOCTH MOTJIM PacKpbITh CoJepKaHue pazzaena, Tembl. C momMompio (ppoHTaNBHOTO Orpoca Impe-
1oJaBaTelb UMEET BO3MOXHOCTb MPOBEPUTH BBIIOJIHEHHE CTYJIEHTaMH JOMAILHErO 3aJIaHusl, Bbl-
SICHUTh TOTOBHOCTB TPYIIIbI K U3yYEHUIO HOBOI'O MaTepuaa, ONnpeaeauTs CpOPpMUPOBAHHOCTh OC-
HOBHBIX MOHATHH, YCBOEHHE HOBOTO y4eOHOro Marepuaia, KOTOPbIA TOJIBKO YTO ObLI pa3o0paH Ha
3aHsTHU. LlenecoobpazHo Uconb30BaTh (PPOHTANBHBIN ONPOC TAKXKE Mepesl NPOBEACHUEM IPAKTH-
YEeCKHUX paboT, TaK KaK OH MO3BOJISIET IPOBEPUTH MOATOTOBIEHHOCTh CTYJICHTOB K MX BBIITOJHEHHUIO.

Bompockl 10MKHBI MMETh MPEUMYIECTBEHHO MOUCKOBBIM XapakTep, 4YTOObl MOOYXAaTh
CTYJIEHTOB K CAMOCTOSITEJIbHON MBICIUTEIBHOM 1EATEIIBHOCTH.

Hnousuodyanvuwiti onpoc HpeanonaraeT oObsICHEHUE, CBSI3HbIE OTBETHI CTYJICHTOB Ha BO-
IIpOC, OTHOCSIIMICA K M3ydaeMOMy y4eOHOMY MarepHuaiy, MO3TOMY OH CIY>KUT BaXXHbIM Cpe-
CTBOM PAa3BUTHUS pEeYH, MAMATH, MBIIUIEHUS CTyAEHTOB. UTOOBI clenaTh Takylo MpPOBEpPKY Oojee
ri1y00KOM, HE0OX0AMMO CTaBUTH IEpe]l CTYJAEHTAMH BOIIPOCHI, TPEOYIOIINE Pa3BEPHYTOrO OTBETA.

Bomnpocsk! /1 MHAMBUAYAIBHOTO ONPOCa JIOJKHBI OBITh YETKUMH, SICHBIMH, KOHKPETHBIMH,
€MKUMH, UMETh IPUKJIATHOM XapaKTep, OXBAaThIBATh OCHOBHOM, paHee MPOMIEHHBIN MaTepHuall mpo-
rpamMmel. X coneprkaHue NOKHO CTUMYJIHMPOBATh CTYAEHTOB JIOTMUECKH MBICIUTH, CPABHUBATD,
aHAJIM3UPOBATh CYLUTHOCTD SIBIIEHUH, JOKa3bIBaTh, IOAOUPATh YOeIUTENbHbIE IPUMEPHI, YCTAHABIIH-
BaTh NPUYMHHO-CIIEJCTBEHHBIE CBSA3M, J€JaTh OOOCHOBAHHBIE BBIBOJBI M 3THM CHOCOOCTBOBATH
O00BEKTUBHOMY BBISBIIEHHIO 3HAHUM CTYJEHTOB. Bompockl 0OBIYHO 3aJal0T BCEH Tpymie U mocie
HeOOoJIbIION May3bl, HEOOXOAUMOMN IS TOTO, YTOOBI BCE CTYIEHTHI MOHSIIN €r0 U MPUTOTOBUITUCH K
OTBETY, BBI3BIBAIOT JIJI1 OTBETA KOHKPETHOI'O CTY/IEHTA.

s Toro 4toObl BBI3BaTh HpU IMPOBEPKE IMO3HABATEIBHYIO AaKTUBHOCTH CTYACHTOB BCEH
TPYIIIIBI, IeJIeCO00Pa3HO COYeTaTh UHIUBUAYATBHBIN W (PPOHTAIBHBIN OMPOC.

JUTMTeNnbHOCTh YCTHOTO OIpOca 3aBUCHT OT YyU4e€OHOro MmpeaMera, Buja 3aHATHHA, HHAUBHUY-
ATBHBIX OCOOEHHOCTEH CTYJECHTOB.
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B mporiecce ycTHOTO ompoca mpenojaBaTento Heo0X0AUMO MOOYKAATh CTYIEHTOB MCIIOJIb-
30BaTh [IPU OTBETE CXEMBI, IPA(QUKH, AUArPaAMMBI.

3aKiIrounTeIbHas YacTh YCTHOTO ONpoca — MOAPOOHBIN aHaIU3 OTBETOB CTYAEHTOB. [Ipeno-
JlaBaTelIb OTMEYAET IOJIOKUTEIIBHBIE CTOPOHBI, YKa3bIBAET HA HEJOCTATKH OTBETOB, JEJIAET BBIBOJ O
TOM, KaK U3y4eH y4ueOHbIi MaTepuai. lIpu oneHke oTBeTa YUMTHIBAET €r0 MPAaBUIBLHOCTh U IIOJIHO-
Ty, CO3HATEIBHOCTD, JJOTMYHOCTb M3JI0KEHUSI MaTepuaa, KyJbTypy pe€4H, YMEHUE YBs3bIBaTh TEO-
peThYecKre MOJ0XKEeHUS C MMPAKTUKON, B TOM 4YUCIe U ¢ Oynymieil mpodeccHoHalbHON JeATEIbHO-
CTBIO.

Kpurepun u mkajbl olileHUBAHHMSI YCTHOTO ONPOCa
Kpurepun oLieHKH IIpU TEKYIIEM KOHTPOJIE
CryZeHT OTCYTCTBOBAJ Ha 3aHATHUU WIHM HE IPUHUMAJ yyacTus. HeBepHbIe u onru-
0OYHBIE OTBETHI IO BOIIPOCaM, pa3dUpaeMbIM Ha CeMUHape
CTyzIeHT IPUHUMAET y4acThe B 00CYKICHUH HEKOTOPBIX po0iieM, 1aéT pacIulbiBYa-
TBIE OTBETHI Ha BOIPOCHl. ONUCHIBas TeMy, IyTaeTcs M TepsAeT CyTh Bompoca. Bep-
HOCTB CY)KJCHHH, TIOJIHOTA ¥ MTPABHIBHOCTH 0TBeTOB — 40-59 %

O1eHka
«HECYIIOBIICTBOPUTEIIBHOY

«YIOOBJICTBOPUTECIBHOY

CTyZeHT IpUHUMACT Yy9acTHE B 0OCYXICHUH HEKOTOPBIX POOIIeM, TaéT OTBETHI Ha «XOpOIIO»
HEKOTOPBIE BONIPOCHI, TO €CTh HE MPOSIBIIET JOCTATOYHO BBICOKOW aKTHBHOCTH. Bep-
HOCTb CYKJICHHH CTY/IEHTA, ITOJHOTA M NPaBHIBHOCTH 0TBETOB 60-79%

CTyzmeHT ZEMOHCTPHPYET 3HAHNWE MaTepHana Mo pas3/ielly, OCHOBAHHbIC Ha 3Ha- «OTIHIHOY

KOMCTBE C 00s3aTe/IbHOM JIUTEpaTypoil U COBPEMEHHBIMH MyOIMKALUAMU; aeT
JIOTUYHBIC, apTYMCHTUPOBAHHBIC OTBCTHI Ha IMOCTAaBJICHHBIC ONPOCHI. Bricokas ak-
TUBHOCTH CTYJACHTA IMPU OTBETAX HAa BONIPOCHI NPETIOJaBaTEC]id, aKTUBHOC Y4aCTHUC B
MMPOBOAUMBIX JUCKYCCUAX. HpaBI/IJ'H)HOCTL OTBETOB U MOJIHOTA UX PACKPBITHUA JOJIXK-
HBI cOCTaBIATh OoJee 80%

TecTtupoBanue. OCHOBHOE IOCTOUHCTBO MECM 0801l (hopmbl KOHMPOJIA — IPOCTOTA U CKO-
pPOCTh, C KOTOPOW OCYIIECTBIISIETCS IepBasi OILEHKA YPOBHS OOYyYEHHOCTH IO KOHKPETHOH Teme,
MO3BOJISIOIIAS], K TOMY €, pealbHO OIIEHUTh TOTOBHOCTh K HTOTOBOMY KOHTPOJIIO B MHBIX (hopmax
U, B Cllydae HEOOXOJUMOCTH, OTKOPPEKTUPOBATh T€ WUJIM MHBIE 3JIEMEHTHI TeMbl. TecT dhopMupyer
MIOJIHOTY 3HAaHUHN TEOPETUUYECKOTO KOHTPOJIMPYEMOT0 MaTepuaia.

KpuTepnu H IKAaJIbl OCHUBAHUA TECTOB

Kpurepun olieHKH IpH TEKyIeM KOHTpoJIe
NIPOLIEHT NPaBMWIBbHBIX OTBETOB MeHee 40 (1o 5 0aJbHOIl crcTeMe KOHTPOJIS — OIIEHKA «HEYIOBJIETBOPUTEILHOY);
MIPOLIEHT MpaBWIBHBIX OTBETOB 40 — 59 (1m0 5 GanpHOI cCUCTEMe KOHTPOJISI — OIIEHKA «yIOBIETBOPUTEIHLHOY)
MIPOIIEHT NPaBWIBHBIX OTBETOB 60 — 79 (1o 5 GaybHOM cucTeMe KOHTPOJIS — OIEHKA «XOPOIIO»)
MPOIeHT NpaBHIbHBIX 0TBeTOB 80-100 (1Mo 5 GasnpHOM cucTeMe KOHTPOJISI — OIEHKA OTIMYHO))

Kpurepun n mkaJsl oneHuBanus pedeparos (10KJIa10B)

Ouenka [IpodeccronanbHbie

KOMIICTCHIINHU
Pabora BbINIOJIHEHA HA BBICOKOM NPOQecCHOoHANBHOM ypoBHE. [10J1-
HOCTBIO COOTBETCTBYCT IMOCTABJICHHBIM B 3a/IaHUU LEJIAM U 3aJla4aM.
5 [IpencraBneHHBI MaTepUall B OCHOBHOM BEPEH, JIOIMyCKAIOTCS MeJ-
Kre HeTogyHOCTH. CTyIeHT CBOOOTHO OTBEYAET Ha BOIIPOCHI, CBSI3aH-
HBIE C JOKIIaJI0M. BeIpaxkeHa crmocoOHOCTh K MpodeccHoHaTBHOM
aJanTaluy, HHTEPIPETAIlNH 3HAHUHA U3 MSKIUCIUILUTHHAPHBIX 001a-
creit

OTYETHOCTD

[TucemMeHHO 0OPMIICHHBIN 10-
knax (pedepar) mpeacTaBicH B
cpoxk. [TonmHocTeio 0ohopmiteH B
COOTBETCTBHH C TPEOOBAHUSIMH.

Pabora BeIIONIHEHA HA J0CTaTOYHO BBEICOKOM HpO(l)eCCI/IOHaJ'IBHOM
YPOBHE, AOIMMYHIEHBI HECKOJIBKO CYIIECTBECHHBIX OHII/I60K, HC BJIMA-

[Mucemenno odopmiteHHBIH 10-
knaj (pedepar) npeacTaBieH B

ajia. CTy}leHT MOXET OTBETUTH JIMIIb HA HEKOTOPHIC U3 3aJTaHHBIX
BOIIPOCOB, CBA3AHHBIX C JTOKJIAJI0OM.

4
IOIMX Ha pe3ynbTaT. CTyJeHT 0TBEYaeT Ha BOTIPOCHI, CBSI3aHHEIE C CPOK, HO C HEKOTOPBIMHU HEZ0-
JIOKJIaJI0M, HO HEIOCTaTOYHO TIOJIHO. paboTkamMu.
[MucemMeHHO 0OPMIICHHBIN J0-
YpoBeHb HEJIOCTATOYHO BBHICOK. JIOMyIIIEHBI CYIIeCTBEHHBIE ONTHO-
knaja (pedepar) mpeacTaBieH Co
3 K{, HE CYIIECTBEHHO BIUSIOIINE Ha KOHEYHOE BOCIPUATHE MaTepU-

3HAYUTCIIbHBIM OIIO31aHUCM
(6onee nenenn). Imerorest oT-
JIeTbHBIE HEJIOYETHI B 0opmIte-
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ChI.

CTHYHO ITOJIHBIC.

Ouenka [podeccronanpHbie OT4eTHOCTD
KOMIETEHITHH
HUML.
[MuceMeHHO 0POPMIICHHBIN 10-
Pabora BrITIOTHEHA HA HU3KOM YpOBHE. J{oMyieHs! rpyObie ommo- knax (pedepat) mpeacTaBiIeH Co
2 wmmre | < OTBeTHI Ha CBS3aHHBIC C TOKIAZIOM BOIIPOCH OOHAPYKHBAIOT 3HAYUTEIBHBIM OTIO3[JaHIEM
HETIOHNMaHHUe MIPeIMeTa U OTCYTCTBHE OPHEHTAIINH B MaTepHae (6onee Hemenm). Mmerotcs cy-
JIOKITa 1a. IIeCTBEHHBIC HEIOYETHI B
oQopMIICHHN.
Kpurepun u mkajbl OleHUBAHUS NIPe3eHTAIUN
. W3noxxeHHsli, pac- 3aKOHYEHHBIH, ITOJI- .
MuHUMaIBEHEII OTBET N . OO0pas3IoBEIii OTBET
JeckpunTopst 5 KPBITBIA OTBET HBIA OTBET 5
3 4
[Ipob6nema packpsita.
[IpoBenen ananus IIpobnema packpsiTa moJi-
[IpoGnema packpbita P p Packp
[TpoGnema He pac- He HOMHOCTIO npoOemMbl 6e3 mpu- HocThlo. [IpoBesien aHa-
PackperTre KpBITA. ‘ BJICYCHUS JJOTIOJTHU- JIU3 ITPOOJIEMBI ¢ IPUBJIE-
BrIBozibI HE cenaHbl . .
npoOIeMbl OTCYTCTBYIOT BBIBO- TENBbHO JIUTEpaTyphl. | YEHHEM JOMOJIHUTEIbHON
W/WIA BBIBOJIBI HE
b1 He Bce BBIBOAIBI Clie- | JIMTEPATYPHL.
00OCHOBAHEI.
JIaHBI W/ W 000CHO- | BBIBOIBI 000CHOBAHEI.
BAaHBI.
IMpe crapsenas [pencrapnsemas un- | [pencraBnsemas uH- | [IpencraBmsemas madOp-
1/1}113(1)0 MALHs JTOrH (dopmanus He cucte- | (opMarys CHCTEMAaTH-| Malys CHCTEMaTH3UPOBa-
p MaTH3HpOBaHAa W/WIM | 3MPOBaHa M MOCIEN0- | Ha, MOCIeIOBaTENbHA H
YEeCKH HE CBSI3aHa.
IIpencraBnenne HE TOoCNieIoBaTeNIbHA. | BaTellbHA. JIOTHYECKH CBS3aHa.
He ucrions3oBanbl
Hcnonw3oan 1-2 Hcnonw3oBano 6onee | Hcmoab3oBano Goiee 5
npodeccroHaNbHbIE
TCDMUHLL npoeCCHOHATBHBIX | 2 MPO(eCCHOHANBHBIX | MPOGECCHOHATBHBIX TEpP-
p ' TEepMHHA. TEpMHHOB. MHHOB.
He ucnons3oBaHsl
Hcnonb3oBanbl UH- Hcnonb30Banbl UH- IIT1poxo UCIOIB30BAHBL
nH(popMaMOHHbIE
TeXHOTOMHH (dbopmanmoHHbIe TeX- | (OPMAIMOHHBIC TeX- | HH()OPMAIHOHHBIC TEXHO-
. nosoruu (PowerPoint) | Homoruu (PowerPoint).| soruu (PowerPoint).
Odopmienne | (PowerPoint).
gacTuaHO. 3-4 omuOku| He Oonee2 ommbok B | OTCYTCTBYIOT OIINOKH B
Bonbmie 4 ommbok B N N o
. B MPEICTaBIACMOIt MPeCTaBIIEMOI HH- | TIpeAcTaBIsIeMOil HHpOP-
TIpeCTaBIAeMO
HHpOPMALIUH. (dhopmarmu. MAITHH.
nHpOpPMALUH.
Tompko OTBETHI Ha OTBeThl Ha BOIIPOCHl | OTBETHI HA BOIMIPOCHI ITOJI-
OTBeThI Ha Her otBeroB Ha Bo-
AJIEMEHTapHBIC BOIPO- | MTOJHBIC W/HIH Ya- HBIC C IPUBHICHUEM TIPH-
BOIIPOCHI TIPOCHL.

MEPOB H/HJIH

Hpouez[ypa OLICHUBAHUS KOMIIETECHITHMI O6y‘IaIOH_II/IXC$I OCHOBaHa Ha

Tax:

CIICAYOIIUX CTaHAap-

1. IlepuoguuHOCTh MPOBEICHHS OLIEHKH (IO KaXIOMY pa3/ieny JUCLUIUINHBI).

2. MHOrocTyneH4aTocTh: OIeHKa (KaK MperojaBareieM, TaK M CTyJIEHTaMH TPYIIbl) U

CaMOOILIeHKa 00y4Jarolerocs, oOCYyXJeHHE pPe3ylbTaTOB M KOMIUIEKC Mep IO yCTpaHe-
HUIO HEJOCTATKOB.

3. EauHCTBO MCHONB3yeMOW TEXHOJOTMM JUIl BCeX OOYYarolUXcs, BBIOJHEHHE YCIO-
BUI COMOCTaBUMOCTHU PE3YyJIbTaTOB OLICHUBAHMSL.

4. CoburoieHHe MOCeI0BaTEIbHOCTH MPOBEACHHS OLIEHKH: IPEAYCMOTPEHO, YTO Pa3BUTHE
KOMITETEHIIMI UIET MO BO3PACTAHUIO UX YPOBHEH CII0KHOCTH, @ OLIEHOYHBIE CPEICTBA HA KaXJI0M
JTalieé Y4YUTHIBAIOT ATO BO3pacTaHue. Tak MO KaXAOMy pasfelly JUCIUIUIMHBI MJET HAKOIIJICHHUE
3HAaHWW, HA TPOBEPKY KOTOPBIX HANpPaBJIEHbl TaKWE€ OLIEHOYHBIE CPEICTBAa KaK YCTHBIA ONpOC U
MOJIrOTOBKA JI0KJIa0B. [lanee mpoBoauTCs 3agauyHoe 00ydeHue, MO3BOIISIONIEEe OLIEHUTh HE TOJIBKO
3HAHUS, HO YMEHHUS, HaBbIK M OMBIT MPUMEHEHHUS CTYIEHTOB MO MX IpuMeHeHuto. Ha 3axmrouu-
TEJILHOM JTare MpOBOJUTCS TECTUPOBAHHUE, YCTHBIA ONMPOC MM MUChMEHHAs KOHTPOJbHAs padora

o pasjeny.
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[TpomMexyTodHast aTTeCTAlHs OCYIIECTBISIETCS, B KOHIIE KaKJOTO CEMECTpa U MPEACTABISET
co00i1 UTOTOBYIO OLIEHKY 3HaHH MO JUCIHUILIMHE B BUJE MPOBEACHUS SK3aMEHAIIMOHHOMN NpoLeay-
pHI (3K3aMeHa), BRICTABJICHUS 3a4€Ta, 3alIUThl KypCOBOM pabOTHI.

[Ipouenypa mpoMexyTOUHON aTTECTAllMK MPOXOJUT B COOTBETCTBUM ¢ [lonoxkeHnem o Teky-
IIEM KOHTPOJIE M NPOMEXKYTOYHOW arTecTauuu oOydarommxcs. IIpomexyrounas arrecrauus B
¢dbopMe 3aueTa MPOBOAUTCS B (POpME KOMIBIOTEPHOTO TECTUPOBAHMS WIIM YCTHOTO OIpoca, B hopme
JK3aMeHa - B yCTHOU (opme.

ATTecTallMOHHBIE UCTIBITAaHUSI B (hOopMe 3adeTa MPOBOISATCS MPEnoiaBaTesieM, BEAYIIUM JIeK-
[MOHHBIE 3aHATHUS N0 JAHHOW TUCIHIUIMHE, WU TPENOoIaBaTeIsIMHU, BEIYIIIUMU MTPAKTUICCKHUE 3a-
HATUSA. ATTEeCTallMOHHbIE UCHBITAaHUS B ()OpME YCTHOTO 3K3aMEHa MPOBOMASATCS IMPENoJIaBaTeNIeM,
BEIYIIUM JICKIIHOHHBIC 3aHSITHS 110 JaHHOW nuciurumHe. [IpucyTcTBre MOCTOPOHHUX JIUI] B XOME
MIPOBEJICHUS aTTECTALIMOHHBIX HCIBITAaHUM 0e3 pa3pelieHrs peKTopa Wik IpOpeKTopa He JIoMycKa-
eTcs (3a UCKITI0YCHHEM PaOOTHUKOB YHHBEPCUTETA, BHIMOIHSIONINX KOHTPOIUPYIONIHEe (QYHKIIUN B
COOTBETCTBUH CO CBOMMH JIOJDKHOCTHBIMHU O0513aHHOCTAMHM). B ciyyae OoTCyTCTBUS BeAylIEero mnpe-
MO/IaBaTeNsl aTTECTAIIMOHHBIC UCIBITAHUS TPOBOMATCS MPEIoaaBaTelieM, Ha3HAYCHHBIM MHUChMEH-
HBIM pacrnopsbKeHHEM Io Kadepe.

WNuBanuapl U JHIa ¢ OrpaHUYCHHBIMH BO3MOXHOCTSMHU 37I0POBBS, UMCIOIINE HAPYIICHUS
OTIOPHO-/IBUTATEIBHOTO allapara, MOTYT JIOMYCKAaTbCcid Ha aTTECTAllMOHHBIE MCIIBITAHHS B COMPO-
BOXKJIEHUU aCCHUCTEHTOB-COIPOBOXKIAIOIIUX.

Bo BpemMs aTTecTallMOHHBIX HUCIBITAHUNA OOYyYalolIUecss MOTYT IOJIb30BaThCsl paboueld mpo-
IpaMMO JUCIHILTNHBL, & TAK)KE C pa3pelleHus MPENoaBaTeIIsl CIIPABOYHON U HOPMATUBHOM JIMTE-
paTypou, KalbKyJIsaTOpaMHu.

Bpems moArotoBku oTBETA MPH Caye 3K3aMEHa B YCTHOM (opMe JOHKHO COCTABIIATH HE Me-
Hee 40 MUHYT (110 KeNaHUI0 00YUYaIOIIErocsi OTBET MOXKET ObITh JOCPOUHBIM). Bpems oTBeTa — He
6onee 15 MuUHYT.

[Ipu npoBeeHUH YCTHOTO SK3aMeHa 9K3aMEHAIIMOHHBIN OUJIeT BHIOMpPAET caM 3K3aMeHYeMbIi
B CiIy4aiiHOM ropsiake. IIpu moaroToBke K yCTHOMY 9K3aMEHY 9K3aMEHYEMBbIH, KaK MPaBUJIO, BEIET
3aMKCH B JIUCTE YCTHOTO OTBETA, KOTOPHIM 3aTeM (110 OKOHYaHUH SK3aMEHa) CIAaeTCsl IK3aMEHATOopYy.

DK3aMeHaTOpy IPEJOCTaBIIsAETCS MPaBO 334aBaTh 00YYAIOIIKUMCS JAOMOJHUTEIbHBIE BOIIPOCHI
B paMKax MpOrpamMMbl AUCIHILTUHBL, a TaKXKe, IOMUMO TEOPETHYECKHX BOIPOCOB, /1aBaTh 33Ja4H,
KOTOPBIC U3YJAIUCh Ha MPAKTUYCCKUX 3aHITHSIX.

OrneHka pe3ynbTaTOB KOMITBIOTEPHOTO TECTUPOBAHMSI M YCTHOTO aTTECTAI[MOHHOTO HCIBITA-
HUS 00BABIISIETCS 00YUYAIOMIMMCS B IEHb €T0 IPOBEICHUSI.

HOpﬂ)IOK MOJATrOTOBKH H IPOBECACHUSA HpOMe)KyTO‘lHOﬁ arrecranum B (])opMe IK3aMcCcHa

HeiictBue Cpoxu Meronuka OTBeTCTBEHHBII
3a04Has popma
Bblgaua BOIpoCoOB K 9K3aMEHY 1 3aHsATHE Ha nexnusx, Benymuii npenonasarens
110 UHTEPHET
Koncynprarum B CECCHIO Ha rpynnoBoii koH- Beayuuit npenonasatenb
CyJIbTalluU
OK3aMeH B CECCHIO Yerao mo ®OC Benymmii npenoaBaressb
DopMUPOBAHUE OLIEHKH Ha JK3aMEHE B cootBercTBUN Benymuii npenonasarens
C KPUTEPUSIMH

6. MEPEYEHb OCHOBHOW M JOMOJHUTEJIbHON YYEEHON
JIUTEPATYPBI, HEOBXOI[HMOfI JJISI OCBOEHUA TUCHATTJIMHBI
KosanyecTBo B 0u0-
Junorteke / cepliika Ha OBC
Usanos, U. B. OcHoBbl ¢u3uku u 6unodusuku : yuedbHoe nocodue / M. B. UBa- | https://e.lanbook.com/book/210
HOB. — 2-¢ u31., ucnp., gon. — Cankr-IlerepOypr : Jlanp, 2022. — 208 c. — | 917
ISBN 978-5-8114-1350-8. — Texkcr : 31eKTpoHHBIH / JlaHb : 3IEKTPOHHO-
6ubnmoreynas cucrtema. — URL: https://e.lanbook.com/book/210917.— Pexum
JIOCTyMa: U aBTOPU3. NOJIb30BATEIICH.

OcHoBHas1 JIMTepaTypa
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https://e.lanbook.com/book/210917
https://e.lanbook.com/book/210917

Jlono,IHNTEeIBHAS JIUTEPATYPA

Konnuectso B Oubmuoreke /
cceiika Ha DBC

HBanos, 1. B. COopHUK 3a7a49 10 KypCy OCHOBBI (PM3UKH W OMODU3HUKH : yIeO-
Hoe mocobue / 1. B. UBanoB. — 2-¢ u3n., ucnp. — Cankr-IletepOypr : JlaHb,
2022. — 128 c¢. — ISBN 978-5-8114-1349-2. — TekcT : 3NeKTpOHHBIH // JIaHb :
3JICKTPOHHO-OMOIHOTETHAS cucTema. — URL.:
https://e.lanbook.com/book/210920. — Peskum moctyma: Uit aBTOPH3. TOIB30Ba-
Teneil.

https://e.lanbook.com/book/210
920

OmnpezneneHre MOMEHTa WHEPIIUHM TBEPIOTO Tella JMHAMHUYECKAM METOIIOM : Me-
tonuueckue ykazanws / E.I'. Banenko, T.}O. TapycoBa. — IlepcuanoBckuii :
Houl'AY, 2014. — 22 c. - http://ebs.rgazu.ru/index.php?q=node/4741. — Tekcr :
3JICKTPOHHBIN.

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

OmnpeniesicHUe YCKOPEHUE CBOOOMIHOTO MAJCHHS C MOMOINBI0 MAaTeMaTHUYECKOTO
MasiTHUKA: MeTtoquueckue ykazanus / E.I'. Banenko, T.}O. Tapycosa. — Ilepcua-
Hosekuii : JlTou'AY, 2014. — 20 c. - http://ebs.rgazu.ru/index.php?q=node/4603. —
TeKcT : 3JIEKTPOHHBIMN.

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

dusuxka: MCETOANYCCKUEC YKa3aHUA U 3aJaHUs IJid KOHTpOJ'H:HOfI paGOTLI / COCT.:
E.I. banenko, B.B. Manako. — Ilepcuanosckuit : Joul'AY, 2015. — 61 c. -
http://ebs.rgazu.ru/index.php?g=node/4742. — TekcT : 3MEKTPOHHBIA.

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

buodusuka: Meroaudyeckue ykazaHWs M 3aJaHusl I KOHTPOJbHOW paboThl /
coct.: E.I'. banenko, B.B. Manaxko. — I[lepcuanosckuii : Jon’'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735. — TeKcT : 3IEKTPOHHBIIA.

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

Odusnka. MexaHuka U MOJICKYJsIpHast (pU3HKa : MECTOANYCCKHUE YKa3aHHs / COCTa-
Burenu E. I'. banenko, A. I'. MokpueBuu. — IlepcuanoBckuii : Jlonckoii 'AY,
2020. — 40 c.— TekcT : 2JIeKTpoHHBIH // JlaHb : 3JEKTPOHHO-OMOJIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/148578. — Pexxum goctymna: s
aBTOPU3. [TOJIb30BATENEH.

https://e.lanbook.com/book/148
578

3a,Z[aHI/I$[ AJIA TCCTOBOT'O KOHTPOJIA ay,HPITOpHOﬁ H CaMOCTOSTCILHOU pa6OTBI

CTYACHTOB Ha TPAKTHUCCKUX 3aHATHAX IO Kypcy (QU3HKH yae0Ho-
MeToamdeckoe mocobue / cocrasurens E.I'. banenko.. — IlepcuanoBckwii : JJoH-
ckoi TAY, [6. r]. — Yams 1 — 2016 — 50 c.—

http://ebs.rgazu.ru/index.php?g=node/4861. — TeKkcT : 3IEKTPOHHBIIA.

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

I'pabosckmii, P. U. Kypc ¢usuku / P. U. I'pabosekuit. — Uzn. 4-e, nepepad. —
Mockga : Beicmias mkona, 1974. — 552 c. : wi. — Pexxum goctyna: mo moJmucke.

http://biblioclub.ru/index.php?p
age=book red&id=494670

— URL: https://biblioclub.ru/index.php?page=book&id=494670 . — Tekcr : dek-
TPOHHBIA.

7. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUYAIOIIIUXCSA
1O OCBOEHHMIO JTUCIUITJIMHbI

Memoouueckue pexomenoayuu no pabome Ha0 KOHCREKMOM JIEKYUIL 60 6PeMA U NOCe
npoeeoenus n1eKyuu.

B xoze neKIMOHHBIX 3aHITHIH 00y4YaroUIMMCs] PEKOMEHIYEeTCs BBIIOIHSTH CIIEAYOIne Iei-
cTBUs. BecTn koHcnekTHpoBaHHe yyeOHOro Marepuana. OOpamiaTh BHHUMaHHE Ha KaTeropuu,
(OpMyJIMPOBKH, PaCKpBIBAIOLINE COACPKAHUE TEX WIIM UHBIX SBJIEHUN U MPOIECCOB, HAYYHbIE BBI-
BOZABI U IPAKTHYECKHE PEKOMEHJALMU N0 UX NPUMEHEHUIO. 3a/1aBaTh MPENOJaBaTEN0 YTOUHSIO-
L[1€ BOIPOCHI C LIEJBI0 YACHEHUS TEOPETUYECKUX TOJIOKEHUH, Pa3pEIICHNs CIIOPHBIX CUTYALH.

JXenarenbHO OCTaBUTh B paOOYMX KOHCIEKTAX IMOJIsl, HA KOTOPBIX O HEayJUTOPHOE BPEMsI MOXK-
HO CJIIeJIaTh NIOMETKM W3 PEKOMEHJOBAHHOW JIMTEPaTyphl, TOMOJHSOIIME MAaTepHal MPOCTyIIaHHON
JIEKLIUH, a TAKKe ITOTYePKUBAOIIHIE 0COOYIO BaXKHOCT T€X MM MHBIX TEOPETUUECKUX TOJIOKEHHUH.

Memoouueckue pekomenoayuu K npaKmu4eckKum 3aHAMUAM C NPAKMUKOOPUEHMUPO-
6AHHBLIMU 3A0AHUAMU.

[Tpu moAroTOBKE K MPAKTUYECKUM 3aHATUSAM O0yYarolUMcs HEOOXOAWMO U3YYHUTh OCHOB-
HYIO JIUTEPATypy, 03HAKOMUTHCS C JIOMOJHUTEIBHON TUTEepaTypoil, HOBBIMH MyOIMKALUAMU B Tie-
PHUOAMYECKUX W3JAHMSAX: )KypHAJIax, razerax u T.4. [Ipm 3TOM ydecTh peKOMEHJAMK IPeno/1aBa-
Telis U TpeOoBaHusl yueOHOI nmporpaMMel. B Xo/1e MOArOTOBKM K MPAKTUYECKUM 3aHATUSAM HE00XO-
JUMO OCBOWTH OCHOBHBIE ITOHATHS M METOJIMKH pacyeTa MOKa3aTese, OTBETUTh HAa KOHTPOJbHBIE
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OTPOCHl. B TeueHne MpakTHUECKOTo 3aHSATUS CTYJACHTY HEOOXOTUMO BBITIONHUTH 3aaHMs, BbIIAH-
HbIE MPENoJIaBaTeNIeM, YTO 3aYUTHIBACTCS KaK TeKylas padoTa CTyIeHTa U OLEHUBAETCS 10 KpUTe-
pusM, peAcTaBlIeHHBIM B yHKTax PIIJI.

Memoouueckue pekomenoayuu no n0O20mMoeKe 00K1aod.

ITpu moaroroBke AOKIana peKOMEHAyeTcs caenath cienyrouiee. CoCTaBUTh IIaH-KOHCIEKT
cBOero BhICTyIUIeHUs. [IpoayMaTs npuMepsl ¢ 1eNbio 00eceueH sl TECHOM CBA3M HM3y4aeMoil Teo-
pun ¢ mpakTUKOW. [10AroTOBUTH CONPOBOJUTENBHYIO CIAMI-TIPE3CHTANI0 W/UIM AEMOHCTPAIUOH-
HBI pa3IaTOYHBIN MaTepHal o BeIOpaHHOI TeMe. PekoMeHiyeTcss mpoBECTH JOMa PENETHIIMIO BbI-
CTYIUICHHSI C LeNbl0 OTpabOTKM pPEYEeBOro ammapara M [pOJODKUTENIBHOCTH — BBICTYILIE-
Hus(perimameHT— 7-10 muH.).

Buinonnenue unouguoyanvHvix munogvix 3a0ay.

B ciiydae mporyckoB 3aHSTH, HaIM4YUs WHAMBHUIYaIbHOTO rpaduka oOyueHus u i 3a-
KpEIUICHHUSI TMPAKTUYCCKUX HABBIKOB CTYJIEHTAM MOTYT OBITh BBIJIaHBI THIIOBHIC WHIWBHIYaJbHBIC
3aJlaHusl KOTOpbIE JOJDKHBI ObITh CIaHBI B YCTAHOBJICHHBIN MPEoiaBaTeIeM CPOK.

Pekomenoayuu no pabome ¢ HaAYUHOU U y4eOHOU TUmMePaAmypoil

PaboTa ¢ yueOHOI W Hay4dHOU JTUTEPATYpPOM SBJISAETCS IJIaBHON (POPMOM CaMOCTOSATEIbLHOM
paboThl U HEOOXOIMMa TPHU MOJITOTOBKE K YCTHOMY OIPOCY Ha MPAKTUYECKUX 3aHATHUSIX, K KOH-
TPOJBHBIM paboTaMm, TecTUpOBaHHIO. KOHCHEKThl HAay4yHOH JIUTEpaTypbl MPH CAMOCTOATEIHHOM
MOATOTOBKE K 3aHATUSM JOJIKHBI OBITh BBIMOJHEHBI TAK)KE aKKYpPaTHO, COJIEPKaTh OTBETHI HA KaXK-
JIbIA TIOCTaBJICHHBIA B TEME BOIPOC, UMETh CCHUIKY Ha MCTOYHUK MH(GOpMAIUU C 00sA3aTeIbHBIM
YKa3aHMEM aBTOpPA, HA3BAHMA U IOAA W3JIAaHMs UCIOJIB3YEeMOW HaydHOM jurepaTypbl. KoHcekT
MOJKET OBITh OMOPHBIM (COJIEPKATh JIUIIL OCHOBHBIEC KIIOUYEBBIC MO3UIMH), HO MIPH STOM IO3BOJIS-
IOIIUM JaTh MOJIHBIKA OTBET IO BOMPOCY, MOXKET OBITh MOAPOOHBIM. OOBEM KOHCIIEKTa OMpeIeseT-
Csl CaMMM O0YYaroIIUMCS.

B mpornecce paboThl ¢ yueOHOH 1 HAYYHOH JIMTEpaTypoil 00yJatoNIHiicsS MOKET:

- JIefaTh 3alKUCH 10 X0y YTEHUS B BUJIE IPOCTOrO WM Pa3BEPHYTOrO MiaHa (Co3/1aBaTh Ie-
peUYeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOUHUKE);

- COCTaBIISITh TE3UCHI (IUTHPOBaHKME Hanbosee BaXKHBIX MECT CTaThU HJIM MOHOTpaduu, Ko-
POTKOE U3JI0KEHUE OCHOBHBIX MBICIIEH aBTOPA);

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

- CO3/71aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3UCHI, KOTOPHIE).

8. KOMILIEKT JIMEH3MOHHOI'O M CBOBOIHO PACIIPOCTPAHSIEMOI'O
MMPOrPAMMHOI'O OBECIIEYEHMSI, B TOM YHUCJIE OTEYECTBEHHOI'O TPOM3-
BOJCTBA

Hepellem) JIMICH3UOHHOI'0 ITPOrpaMMHOro o0ecreyeHnst

Windows 8.1 JIunensus Ne 64865568 ot 05.03.2015 OPEN 94854474ZZE1703

Office Standard 2016 JIntenzus Ne 66160039 ot 11.12.2015 OPEN 96166559ZZE1712

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

Office Standard 2013 JInnensus Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608

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

Office Standard 2013 JIuuensus Ne 64009631 ot 28.08.2014 OPEN 940142247Z7ZE1608

IlepeyeHb cBOOOAHO PacCHPOCTPAHAEMOI0 POTPAMMHOIO o0ecneyeHust

Adobe acrobat reader CBoO01HO pacpocTpaHsieMoe MPOINpHETapHOE MPOrpaMMHOE 00ecTIeUeHHE

Google Chrome CBob6oaHO pacnipoctpansieMoe [10, smnensust freeware

Opera CoboHO pacrpoctpansiemoe [0, muiensust freeware

IepeyeHn NPOrpaMMHOI0 ofeceyeHusl 0TeYeCTBEHHOT0 IPOU3BO/ICTBA

Yandex Browser CBo6oaHO pacnpoctpansemoe [10

JlabopaTtopus MMUC «IInansn Jorosop Ne3724 ot 28.10.2016

7-zipCBobosHO pacnpoctpanse-moe [10, GNU Lesser Gen-eral Public License

Dr.Web lorosop Ne PI'01270055 ot 27.01.2020
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9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/IUMAS
A1 OCYIMECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 1TIO JUCIUIIJIMHE

YueOHast ayIUTOPUH VISl IPOBEJeHUS 3aHATHIH CEMHHAPCKOI0 THIA - YKOMIUIEKTOBaHA
CTeUUANTN3UPOBAHHON (y4eOHOI) MeOenblo, TEXHUUYECKUMHU CPEACTBAMHU OOYUYCHHS, CIYKAIUMH

JUIS TIpe/icTaBIeHUs y4eOHOI HHpOpMaIIH.

YueOHasi ayIuTOPUM [IJIsl IPOBEAEHUS 3aHATHI JIEKIMOHHOT0 THIIA — YKOMILJICKTOBaHA
CHeIaIu3upOBaHHON (y4eOHOM) MeOebi0, HAOOPOM JIEMOHCTPAIIMOHHOTO 000PYI0BaHUS U y4eO-
HO-HATISTHBIMH ITOCOOUSMU, 00ECTICUNBAIOIIUMHU TEMATUYECKUE WILTIOCTPALIUN, COOTBETCTBYIOIINE

pabourM y4eOHBIM ITporpaMmMaM JUCIUILINH (MOTyJIeH).

YueOHast ay uTOpPUS JIsl TPYNINOBBIX M HHAMBHAYAJbHBIX KOHCYJIbTAIMN - YKOMIUICK-
TOBaHa CIEIUAIU3UPOBAHHON (YyueOHOI) MeOenblo, TEXHUYECKUMHU CPECTBAMHU 00YUeHHUsI, CIIyKa-

[IMMU JJIS TIPE/ICTaBICHUS Y4eOHOH HH(pOpMAIUH.

YyeOHas aynuropus ISl TEKYIIEr0 KOHTPOJIS M MPOMEKYTOYHOM ATTECTAIUM - YKOM-
IUICKTOBaHA CIEIUATM3UPOBAHHON (yuyeOHOIN) MeOenbro, TeXHUYECKHMH CPEICTBaMU OOYdYeHUs,

CIIy>KalllUMU JJIs1 IpeCTaBlIeHUus yueOHo nHpopManuu.

Jladoparopusi ¢pu3MKM - YKOMIUIEKTOBaHA CHEIUAIN3UPOBAHHON (yueOHOH) MeOembio,
TEXHUYECKUMHU CPEJICTBAMU OOyUEHUS, CIYKAIUMU JIJIs TPEICTaBlIeHUs yueOHOU nH(pOpMaIuu.

ITomemenune I caMOCTOAATEbHONH PadoThl — YKOMIUJIEKTOBAHO CIIELUAIM3UPOBAHHON
(yueOHoi1) Mebenblo, OCHAIIEHO KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUS K CETU
"NuTepHer" U 00ecredeHo JTOCTYIIOM B 3JICKTPOHHYIO WH(OPMAIMOHHO-00Pa30BaTEIEHYIO CPEIY

OpraHu3anuu

ITomemenune AJisi XpaHeHUusI U NPOPUIAKTHYECKOT0 00CTYKUBAHUS y4eOHOro odopy-
JAOBAHHS — YKOMIUICKTOBAHO CIICIHAIM3UPOBAHHON MEOEIbIO sl XpaHeHUsI 000pY/IOBaHUS U TEX-

HUYCCKUMHU CPEACTBAMU IJIA €ro O6CJIY)KI/IB3.HI/I$I.

OCHaIIEHHOCTD U apec MOMEILEHHUH

HanmeHnoBaHue noMenmeHuit

Anpec (MECTOIIOIOKEHHUE)
HOMEIIEHUH

Aynmutopus Ne 74 YyeOHast ayAuTOpHs IUTS TPOBEACHUS 3aHATHH JICKIIMOHHOTO
TUTA, 3aHATUH CEMHHAPCKOTO THIIA, KypPCOBOTO MPOCKTHPOBAHUS (BBIIOIHEHUS Kyp-
COBBIX pa0oT), TPYNIIOBBIX ¥ MHIUBUIYAIBHBIX KOHCYIBTAINH, TEKYIEr0 KOHTPOIS
MPOMEKYTOYHON AaTTECTAllMH, YKOMIUICKTOBAHHAS CICIHAIN3UPOBAHHONW MeOelbio
(pabodee MecTo Tpero1aBaTelsi, CTOJbI, CTYJIbs, ayTUTOPHAS JOCKa, MOMKA).

TexHnueckue cpencTBa OOydeHHUs: HAOOp JEMOHCTPAIIMOHHOTO O0O0pYZOBaHHA
(aymno cuctema, MPOEKIMOHHBIN 3KpaH, MPOEKTOp, MEePCOHAIBHBIN KOMIIBIOTED),
y4eOHO-HarIsAHbIe oco0us 00eCTIeUMBAIOIINEe TEMATHYeCKUe WLTIOCTPALUU, COOT-
BETCTBYIOIINE pabOYMM y4eOHBIM MPOrpaMMam - rajgepes mopTpeToB (U3UKOB, My3eid
(hu3ngecKkux npubOOpoB, BUPTyaJIbHAS J1a00paTOPHUs (PU3UKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 ot
16.03.2010 OO0 «tOxnast CodreepHas kommanus»; Office Standard 2013 Jlunenzus
Ne 64009631 ot 28.08.2014 OPEN 940142247ZE1608 ot Microsoft Volume Licens-
ing Service Center; Adobe acrobat reader CB060HO pacnpocTpaHsieMoe IpOnpUeTap-
Hoe mporpammHoe obecrieueHue; Google Chrome CBobonHo pacmpoctpansemoe I10,
mnensus freeware; Unreal Commander CBoGoHO pacnipoctpansemoe [10, nmumeH3us
freeware; Zoom  Tapud  bazoswiii  CBoGomHo  pacmpoctpansemoe  I10,
ZoomVideoCommunications, Inc; Skype CBo60oHO pacmpocTpaHsemMoe IponpueTap-
Hoe mporpammHoe obecriedenne; Dr.Web Jlorosop Ne PITA01140022 ot «16» SuBaps
2025 r. mexay @T'BOY BO «ouckoit TAY» n1 OO0 «kKOMITAHUA I'OHIAJIE®y;
7-zip CsobGomHo pacopoctpansemoe I10, GNU Lesser General Public License; Yan-
dex Browser CeoGoHO pacnpoctpansemoe 10

346493, PocToBckas 00-
nacts, OKTAOpbCKUN paiioH,
1. [lepcuanoBckui, yi. Kpu-

BOIIIBEIKOBA, oM Ne 27

Aynutopus Ne 75 YuebHas aynuTopus AJs MPOBEISHUS 3aHATHH CEMHHApPCKOTO
THIIa, KypCOBOTO IPOEKTUPOBaHUS (BBIMOJIHEHUS] KYPCOBBIX padoT), TPyNIIOBBIX U UH-
JVBHAYaJIbHBIX KOHCYJIbTAlMH, TEKYIIEro KOHTPOJISI M MPOMEXKYTOYHOH aTTecTanny;
JlabopaTopust Gpu3MKH, YKOMIUIEKTOBaHHAs CIICHMAIM3UPOBAHHON Mebenbio (pabouee
MECTO NPEToIaBaTelisi, CTOJBL, CTYJIbs, ayIMTOpHas JOCKa, MOMKa).

346493, PocToBckas 00-
nactb, OKTAOpbCKHUH paiioH,
1. [TepcuaHoBCKHI,

yi.KpuomnsikoBa, 1om Ne
27
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Texunueckue cpeacrBa oOyueHHs: HaOOp JEMOHCTPALMOHHOTO OOOpPYIOBaHHS -
(TenmeBu3op, MEepCOHANLHBIM KoMIbioTep(7)); ClennaaIu3upoBaHHOE ydeOHOoe 000py-
JOBaHUE - TUCK U TPYy3, MUJUTIMETPOBas JINHEHKA, CEKyHIOMEPHI, YCTAHOBKA MaTeMa-
THYECKOTO MAsTHHKA, BBIIPSIMUTEIb, Mara3uH CONPOTHBICHHH, HEH3BECTHOE COIPO-
THBJICHHE (IIPOBOJHHUK HUXPOMOBBIN), PEOXOPH, MUKPOAMIICPMETP, BUPTyajbHas Ja-
Ooparopus (HM3KKH, MITAHTCHIUPKYNb; y4eOHO-HATIISAHBIE TTOCOOHMSI obecrednBalo-
e TeMAaTHYECKHEe WIUTIOCTPALMY, COOTBETCTBYIOIIUE pabOvYMM y4eGHBIM Mporpam-
Mam.

Windows 8.1 Professional Jlunmensus Ne 64865570 or 05.03.2015 OPEN
94854474ZZE1703 ot Microsoft Volume Licensing Service Center; Office Standard
2013 Jlunensust Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608 ot Microsoft
Volume Licensing Service Center; Adobe acrobat reader CsoGoaHo pacmpoctpatsie-
Moe MpoIpueTapHoe nporpammuoe obecneyenue; Google Chrome Ceo6oaHo pacmpo-
crpansiemoe I10, munensust freeware; Unreal Commander CeoGoaro pacmpocTpansie-
moe I10, nuuensus freeware; Zoom Tapud baszossiit CB0G0AHO pacmpocTpaHsieMoe
IO, ZoomVideoCommunications, Inc; Skype CBoGoaHO pacipocTpaHseMoe IpOpH-
erapHoe mporpammuoe obecrieuenne; Dr.Web Jlorosop Ne PI'A01140022 ot «16»
Ausaps 2025 r. mexay @PI'BOY BO «Jlouckoit TAY» 1 OO0 «KOMITAHUA 'OH-
JOAJIb®»; 7-zip Csobozano pactpoctpansemoe [10, GNU Lesser General Public Li-
cense; Yandex Browser Ceo6oH0 pacmipoctpansiemoe 110

Kabuner Ne 45 IlomemieHue i caMOCTOATENBHOW paboTHI (3JEKTPOHHBIA YH-
TaJIbHBIN 3aJ1), YKOMILICKTOBAHO CIICI[HATH3UPOBAHHOM (yueOHO) MeOebio, OCHaIIe-
HO KOMIIBIOTEPHON TEXHMKOH C BO3MOXKHOCTBIO MOJKITIOUEHUs K ceTd "HHTepHeT" 1
o0ecrieyeHo JIOCTYNOM B 3JIEKTPOHHYI0 HH(OPMalMOHHO-00pa30BaTENbHYIO Cpely
OpraHH3aIIH.

Windows 8.1 JIuuensus Ne65429551 ot 30.06.2015 OPEN 95436094ZZE1706 ot
Microsoft Volume Licensing Service Center; Office Standard 2013 Jlumensus Ne
65429549 ot 30.06.2015 OPEN 95436094ZZE1706 Microsoft Volume Licensing
Service Center; OpenOffice CobonHo pacmpoctpansemoe 10, nmunensus Apache
License 2.0, LGPL; Adobe acrobat reader CBoOomHO pacmpocTpaHseMoe Mporpue-
TapHOe TporpaMMHoe obecnieuenue; Z0oom Tapud bazossiit CBoGomHO pacmpoctpa-
usiemoe 110, ZoomVideoCommunications, Inc.; Skype CeoGoano pacnpoctpansiemMoe
nporpueTapHoe mnporpaMMHoe obecreueHue; Yandex Browser CBoOomHo pacrpo-
crpansiemoe [IOYandex Browser CobomHo pacmpoctpansemoe I10; JlabopaTopus
MMMUC «AC «Harpyska» Jlorosop 8630 ot 04.10.2021 mexny ®PI'BOY BO «llon-
ckoii 'AY» u OO0 «Jlabopatopuss MMUCy; Jlabopatopuss MMUC Jlekanat [loro-
Bop Ne 773-23 ot 13.01.2023 mexay ®TBOY BO «lonckoit TAY» u OO0 «JIabo-
paropuss MMUCy; Jlabopatopust MMUC«ILnansr» Jorosop Ne 2789-24 ot 16 mas
2024 r. v mexay ®I'BOY BO «Jouckoit TAY» 1 OO0 «Jlaboparopus MMUCy;
Cuctema koHTeHT —punbrparmu SkyDNS (SkyDNS arent) JoroBop Ne 2789-24 ot
16 mas 2024 r. . OO0 «Cxait/JHC»; Dr.Web Horosop Ne PI'A01140022 ot «16»
Auaps 2025 r. mexay ®T'BOY BO «ouckoit TAY» u OO0 «KOMITAHUA 'OH-
JAJIb®y; 7-zip Coboano pacmpoctpansemoe I10, GNU Lesser General Public
License

346493, PocToBckast 00-
nactb, OKTAOphCKHUI paiioH,
1. [TepcuanoBckuit, yn. Kpu-

BOIILIBIKOBA, IoM Ne 27

AynutopusaNel 06 ITomenienne Uit XpaHeHUS U POGUIAKTHIECKOTO 00CITyKHUBa-
HUS y4eOHOro 000pyaoBaHuUs. YKOMILUIEKTOBAHO CIIEIMAIM3UPOBAHHON MeOeblo JUIs
XpaHeHHs1 000pyOBaHUSA M TEXHUYECKHUMH CPEICTBAMHU AJIS ero oOcIaykuBaHuUS (pe-
(hpakTOMETp, BECHl IJIEKTPOHHBIC, BECHl TEXHHYECKHE, XOJOAMIBHMK, BBITSHKHOM
1mKag, CTONBI JJIsl XpaHEHHs PACTBOPOB)

346493, PocToBcKas 00-
nacte, OKTA0pbCKHUl paiioH,
1. [TepcuanoBckuit, yn. Kpu-

BOILILIBIKOBA, JToM Ne 27

34




		2025-08-05T15:39:07+0300
	Ширяев Сергей Григорьевич
	Подпись документа




