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1. IEPEYEHb IINIAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 110 JUCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMBIMU PE3YJIbTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT' PAMMBI
1.1 IInanupyemslil npouecc o0y4eHus: MO JUCLUIUIMHE, HAIIPaBieH Ha (JOPMUPOBAHUE Clie-
JOYIOIIUX KOMIIETCHIIUH:
Ob6menpodeccuonanbubie komnerenuuu (OIIK):
- CIOCOOEH pelIaTh TUIOBBIE 3a7aui MPO(ECCHOHATBLHON NEATETLHOCTH Ha OCHOBE 3HAHHM OC-
HOBHBIX 3aKOHOB MAaT€MaTHMYECKUX M €CTECTBEHHBIX HayK C MPUMEHEHHUEM HH(OPMAIMOHHO-
KOMMYHHUKAITHOHHBIX TexHosoruit (OITK-1).
NuukaTopbl 10CTHKEHUS] KOMIIETEHIUH:
- UCMOJb3yeT OCHOBHBIC 3aKOHBI MAaTEMATUYECKUX TUCHUIUIMH JJIsl PEIICHHUS THIIOBBIX 3a/a4
npodeccronanbHoi aestensHocta (OITK-1.1).
1.2 [Inanupyemble pe3yabTaTbl 0Oy4eHHs MO TUCHMILIMHE, XapaKTepH3YIoUIHe 3Tambl (op-
MHUpPOBaHMs KOMIIETEHIUH, COOTHECEHHBbIE C IJIAHUPYEMBIMHU pe3yJbTaTaMU OCBOCHMs 0Opa3oBa-
TEJILHOW TMpOrpaMMbl OakajaBpuaTa MO HampasieHHIO noarotoBku 35.03.03 Arpoxumus u arpo-
IIOYBOBEJICHNE, HANIPABIEHHOCTh ATPOXMMMSI U arporo4yBOBE/IEHUE MIPEJICTABIIEHBI B TA0JIHULIE.

[1naHupyemble pe3yapTaTbl 00y4eHUs

Kon

ConeprxkaHue KoM- Kong 1 saumeHoBaHue

KoMIIe- dopmupyembie 3HAHHS, YMEHUS U
MEeTeHINH WHJINKATOpa IOCTUKE-
TEHIUU HABBIKU
HUS KOMIICTCHIINN
1 2 3 4

OIIK-1 | cmocoben pemats | OIIK-1.1 ucnons3yer | 3uanue: OCHOBHBIC TOHATHUSA, (U3HUE-

TUTIOBBIE  3aJla4d
poQeCcCuoHaIIb-
HOM JIeSTENbHOCTH
Ha OCHOBE 3HaHMI
OCHOBHBIX 3aKOHOB
MaTeMaTUYeCKUX M
€CTECTBEHHBIX
HayK C TMpUMEHe-
HUEeM uHopMalu-
OHHO-
KOMMYHHKAIOH-
HBIX TEXHOJIOTHUM

OCHOBHbIE 3aKOHBI Ma-

TEMATUYCCKUX TUCIU-

IUTHH [T PEIICHUS TH-

MOBBIX 3a7a4 podec-

CHOHAJIBHOM JesATEIb-
HOCTH

CKHE€ SBJICHUS, OCHOBHBIE 3aKOHBI U
MOJICNIA MEXaHUKH, DJIEKTPUUECTBA M
MarHeTusma, KoyiebaHM W  BOJH,
KBAaHTOBOM (PM3WKH, CTATHCTUYCCKOU
GU3UKN U TEPMOJWHAMUKH; TPAHUIIBI
WX TPUMEHUMOCTH, MPUMEHEHHUE 3a-
KOHOB B B@KHEHUIIMX MPaKTHUYECKUX
MIPUJIOKEHUSAX; OCHOBHBIE (PU3HUECKUE
BEJIMYMHBI U (PU3NYECKUE KOHCTAHTHI,
WX OIpEeNICHHe, CMBICH, CIIOCOOBI U
eIUHULIBI MX H3MepeHus; (pyHmaameH-
TaabHbIE (DU3WYECKHUE OMBITHI W HX
pOJIb B Pa3BUTHH HAyKHU; HA3HAYEHUE U
MPUHIUIIBI JEHCTBUSA BaXKHEHINX (u-
3UYECKUX MPUOOPOB.

Ymenue: wcmonp3oBaThb  OCHOBHBIE
npueMbl 00pabOTKU SKCIIEPUMEHTAIb-
HBIX JIAaHHBIX; PEIIaTh TUTIOBBIC 3a]a4l
M0 OCHOBHBIM paznienaMm (Gpu3uku; 00b-
SICHUTh OCHOBHBIE€ HAOJI0OJJa€MbIC MPH-
pOIHBIE M TEXHOTCHHBIC SIBJIICHUA U
¢ dekTsl ¢ no3unuii pyHIaMeHTaIb-
HBIX (U3NYECKUX B3aUMOJCHCTBHUIA,
HCTOJIKOBBIBATh CMBICT  (DU3UIECKUX
BEJIMYUH M TIOHATUN; 3alUChIBaTh
ypaBHEHUS N1 (PU3NYECKUX BEIUYUH
B cucteme CU; paborats ¢ npubopamu
U 000py/IOBaHHEM COBPEMEHHOW (u-
3U4YECKOil 1ab0opaTopuu; UCIOIH30BATh
MeToabl  (puznueckoro W (hU3MKO-
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XUMHYECKOTO.

Hasvix: BnajeTb METOIAMU JKCIEPHU-
MEHTaJBHOTO HCCIICIOBaHUS B (hU3UKE
(maHUpoBaHWE, TIOCTAaHOBKAa W oOpa-
0OTKa SKCIEPUMEHTA); HCIOIb30BAHHUS
OCHOBHBIX 00IIEe(U3HIECKUX 3aKOHOB
Y TPUHIUIIOB B Ba)KHEHINUX IMPaKTH-
YECKUX MPUIIOKEHUSAX; MPUMCHCHHS
OCHOBHBIX METOIOB ¢busuko-
MaTeMaTHYECKOT0 aHalu3a JUJIsl pele-
HUSI €CTECTBCHHOHAYUYHBIX 3aJ1a4; Ipa-
BUJILHOW  DKCIUTyaTallil  OCHOBHBIX
MpuOOpPOB M 0OOpYIOBAaHHS COBpeE-
MEHHOW (hu3mueckoit naboparopuw;
UCTIOJIB30BaHUSI METOAOB (PU3HUECKOTO
MOJICTIMPOBAHUS HA MPAKTHUKE.

Oneim  OdesmenvbHocmu:  TIONYYUTh
OTIBIT TIPOBEJCHUS (PU3UUCCKUX H3Me-
pPEHUI 1 OBIIAJCTh HA4YaIbHBIMUA HABBI-
KaMU TIPOBEIICHHS JKCIEPUMEHTAIb-
HBIX HAYYHBIX HCCICIOBaHUU (C WC-
MIOJIb30BAaHUEM COBPEMECHHBIX H3MEpH-
TEIBHBIX TPUOOPOB M HAYYHOU aria-
paTyphl), a Takke MeTogaMu o0padboT-
KH pe3yJIbTaTOB U3MEPEHUH; HAyYUTh-
¢ 3(p(HEKTUBHOMY HCIIOIb30BAHUIO
MOJIYYCHHBIX 3HAHUH WM HABBIKOB W
rpaMOTHOMY MPUMEHEHHIO UX B CBOCH
MPAKTUICCKON JACSITEIILHOCTH

2. OFBEM JUCHUIIVIMHBI B 3BAYETHBIX EAUHUILIAX C YKASAHUEM
KOJINYECTBA AKAJEMUYECKUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHY1IO
PABOTY OBYYAIOIIUXCHA C TIPEITIOJABATEJIEM U HA CAMOCTOATEJIBHYIO

PABOTY OBYUYAIOIIIUXCHA
KonTakTHas padora c npenogaBaresiem ®opva  mpome-
T 3 KonrakrTnas pa0o- . }
PYAOEM Jlad Ipakruu.)Ta Ha mnpomexy-|CamocrosiTeabHast AYTOTHON aTTe
ceMecTp |KoCTh Jlexkuuii, a OPaVTOP' pa " p Y cTauuu
3.E./ uac.|uac 3aHSATHI, 3aHATHH, [TOYHYI0O aTTecTa- pabora, yac. (3K3./3au€T ¢
Hac. uac. 1uio, OIIEHK./3a4eT)
qac.

OuHnast popma o6yuenusi 2022 - 2025 rox HaGopa
1 | 4144 | 18 | 36 | 13 | 88,7 | YK3aMeH

3aounas popma o0yuenusi 2021 - 2024 rog Hadopa
2 | 4144 | 4 | 8 13 | 130,7 | YK3aMeH

3aounas popma o0yuenus 2025 rox nadGopa

2 | 41144 | 4 | 6 | | 13 | 132,7 | SK3aMEH




3. COAEP) KAHME JUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3BJAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJIEMAUYECKHUX YACOB U BUJOB YYEBHBIX 3AHATHUI

3.1 CtpykTypa IUCIHUILIMHBI COCTOUT U3 PA3/IEIOB (TEM):
CTpyKTYypa AMCUUILIMHBI
Paszgen 2 Mouneky- | Pazmen 3 Daexrpuue-

Pasznen 1 ®dusuueckue Pa3zgen 4 Ontuka u

OCHOBBI MCXaHUKHU CTBO U MarH€Tusm

asipHas GU3MKa U Tep-
MOJIMHAMHKA

aTomMHas (pusuka

3.2 ConeprkaHue 3aHATUN JICKIIMOHHOTO THUIA MO JUCIHUILIUHE, CTPYKTYPUPOBAHHOE 10 Pa3-

AcJIaM € YKa3daHUCM OTBCIACHHOI'O HA HUX KOJMYCCTBA dAKAACMUUYCCKHUX YaCOB U BUJIOB 3aHATHI:

HaumeHnoBaHue
pa3neia
(TeMbl) IUCHUNIA-
HBI

Kpartkoe cogep:xanue pasgena

KoJ1-Bo ua-
coB/popMma 00y-
YeHHSA

2021-
2025

2022-
2025

3204YHO

OYHO

Paszgen 1
«Pu3nyeckue oc-
HOBBI MEXAHUKN

du3nyecKkue 0CHOBbI MEXAHUKHU. DJIEMEHThI KU-
HEMATUKH. MOZIeJII/I B Mexannke. CucreMa oT4era.
Tpaektopusi, mytb, BekTop nepemenienus. Cko-
POCTb. YCKOPEHHUE U €r0 COCTABJISIIOIIME. YTIIOBAS
CKOPOCTH U YTJIOBO€ YCKOPEHHUE.

JAuHaMuKa MaTepHAJIbHONH TOYKH H MOCTYNa-
TeJbHOI0 [IBUKEHUSI TBEPAOro Teja. 3aKOHbI
Hrerorona. Macca. Cuina. Buasl B3anMOIeHCTBUHA.
Cuinbl B MexaHuke. Cuina TpeHusi. 3aKOH BCEMHUP-
Horo TaroreHusa. Cumna Tskectu. Bec. Heeco-
MOCTb. 3aKOH COXpaHEeHHs uMmitynbca. L{enTp macc.
PabGora u sueprus. DHeprus, paboTa, MOIIHOCTb.
Kunernueckass u moTeHUuanbHas SHEPTUH. 3aKOH
COXpaHEHUS SHEPTHH.

Mexanuka TBepaoro tejga. MOMEHT HHEpLUU.
Kunernueckas sHeprus BpauieHusl. MOMEHT CHUIIBI.
YpaBHEHHE NUHAMUKHU BpPALIATEIBHOTO JABUKECHUS
TBEpAOro Teia. MOMEHT UMITyJIbca U 3aKOH €ro
coxpaHenus. Jlepopmarust TBEpJOro Tena.
Mexanu4yeckue KoJieOaHUsI M BOJHBI. ['apMOHU-
yeckue KosiebaHus U UX XapakTepucTuku. Mexa-
HUYECKHE TapMOHHuYecKkue kojeOanus. ['apmoHu-
yeckuil ocumuistop. [pyxuHHbIN, puznyeckuit u
MaTeMaTH4eCcKUi MasTHUKU. ClI0)KEHHE TapMOHHU-
YecKuX KosieOaHUil OIHOTO HaIpaBJIEHUS U OJIMHA-
KOBOM 4acTOThl. CJI0)KEHHE B3aUMHO NEPIIECH/IUKY-
JSIPHBIX KOJIeOaHMH.

0,5

Paszgen 2
«MonexynsapHas
¢u3uka u Tepmo-

MoJiekyJIsIpHO-KHHETHYeCKasi TeOpHs Haeaslb-
HOro rasa. OnbITHbIE 3aKOHBI WJICATBHOTO Trasa.
YpaBuenne Knanelipona-MenneneeBa. OCHOBHOE

0,5




HaumenoBanue
pa3neia
(TeMbl) IUCHUNIN-
HBI

Kpartkoe cogep:xanue pa3sgena

KoJ-Bo ua-
coB/popMma 00y-

YeHHUst
2021- 2022-
2025 2025

3204YHO OYHO

JUHaMHKa»

ypaBHEHUE MOJEKYIIPHO-KMHETUYECKON Teopuu
UJealbHBIX Tra30B. 3akoH MakcBeiia it pachpe-
JIeJIEHUs. MOJIEKYJI UJICAIbHOIO Tra3a MO CKOPOCTIM
W SHCPIrusiM TCIJIOBOI'O JABUKCHUA. EapOMeTque-
ckas ¢opmyna. Pacnpenenenue bombimana.
OrnbITHOE 000CHOBaHUE MOJIEKYJISIPHO-
KHHETUYECKOU TeOpHH.

OCHOBBI TEPMOINHAMHKH

Uucno creneHeld cBOOOIbI MOJIEKYIbI. 3aKOH paB-
HOMEPHOTO pacHpe/Ie]ICHUsI SHEPTUH 10 CTETICHIM
cBo0OoabI Moiekyd. [lepBoe Hauano TepMoauHAMU-
ku. Pabota rasa npu uzmMeHnenuu ero oobema. Ter-
J0eMKocTh. [IpuMeHeHne nepBoro Havajia TEpPMO-
TUHAMHUKA K w3omporeccaM. AanabaTudecKuit
npouecc. [lonmutponnsiii nponecc. Kpyrosoit npo-
necc(mukn). OO6paTumMbie U HEOOpATUMBIC TTPOIIEC-
Cbl. DHTPONUSA, €€ CTATUCTUYECKOE TOJIKOBAaHUE U
CBSI3b C TEPMOJMHAMUYECKOU BEPOSATHOCTHIO. BTO-
poe Hayajo TepMOAMHAMUKH. TernsoBble JBUTaTe-
v 1 xonoanble MamuHbl. [{ukin Kapuo u ero KITJ{
JUIsl UICAJIBHOTO ra3a.

Paznen 3
«JIEKTPUYECTBO
Y MarHeTu3M»

DJIEKTPOCTATHKA. 3aKOH COXPAaHEHUs AJIEKTpUYe-
ckoro 3apsana. 3akoH Kysona. Dnekrtpocrarnye-
ckoe rnose. HanpsskeHHOCTh AJIEKTPOCTaTUYECKOTO
nosid. [IpuHIMN Ccyneprno3uuuu 3JIeKTpocTaTHye-
ckux nosieit. [Tone aunosns. IloTeHuman 3nexTpo-
CTaTHUYECKOTo Moust. HanpsbkeHHOCTh Kak rpaju-
€HT MOTEeHIMaJIa. DKBUIOTEHI[MAIbHbBIE TOBEPXHO-
CTH. DJIEKTpOCTaTUYECKasi €MKOCTb YEIUHEHHOTO
npoBoAHuKa. KoHJeHcaTopbl. DHeprus CHUCTEMBbI
3aps0B, YEAUHEHHOIO NPOBOJHUKA M KOHJAEHCA-
Topa. DHEprusi ajeKkTpocrarnyeckoro mnossd. Ilo-
CTOSIHHBIN DJIEKTPUYECKUH TOK. OJIEKTPUUYECKHUN
TOK, CHJIa U IUIOTHOCTh TOKAa. CTOpOHHHE CHIIBI.
ONEeKTpOABMKYIIAasl CHla M HANpsDHKEHHE. 3aKOH
Owma. CompoTtuBieHue NpoBoJHUKOB. Pabora u
MOIIHOCTh TOKa. 3akoH Jlxoyms-Jlenna. 3akoH
Oma 11 HEOJHOPOJIHOIO yyacTka nenu. I[IpaBuiia
Kupxroga a5 pa3BeTBICHHBIX IIETIEH.

MarnutHoe noJjie. MarHuTHoOE MoJie U €ro xapak-
TepucTUKH. 3akoH buo-Casapa-Jlannaca. 3axkoH
Amnepa. B3anmonelcTBue MapauieIbHBIX TOKOB.
JleficTBHE€ MarHUTHOTO IOJI HA ABWXKYILIUN 3apsn.
JIBrKeHre 3apsKEHHBIX YACTHUI B MArHUTHOM I1O-
ne. DnexTpoMarauTHast nHAyknus. ITotok Bekropa




HaumeHnoBaHue
pa3neia
(TeMbl) IUCHUNIN-
HBI

Kpartkoe cogep:xanue pa3sgena

KoJ-Bo ua-
coB/popMma 00y-
YeHHsA

2021- 2022-
2025 2025

3204YHO OYHO

MAarHuTHOM HMHIYKUMH. SIBJIEHHE 3JIEKTPOMArHUT-
HOM uHAyKuuu. 3akoH Papajiess U €ero BbIBOJbI U3
3aKOHA COXpPAaHEHMs SHEpruu. Bpaiuenune pamku B
MarHuTHOM Tmosie. Buxpesbie Toku (Toxku ®Dyko).
NunyktuBHOoCTh KOHTYypa. Camounaykuus. Bia-
uMHass MHAYKIus. TpanchopmaTtopbl. OHeprus
MAarHUTHOTO IOJISL.

Pa3zpen 4 «Onotu-
Ka 1 aToMHast Qu-
3UKa»

BoanoBas ontuka. Murepdpepennus ceera. Me-
Tonbl HaOmoneHusi uHTepdepeHiuu cpera. MH-
TepdepeHIns CBeTa B TOHKUX TUICHKaX. [Ipumene-
Hue unreppepennmu. Judpakuus ceera. dudpak-
uuoHHas pemerka. Paccesnue cera. Popmyna
Bynbda-bparros. EcrecTBeHHBIN U MOISIPU30BaH-
HbIN cBeT. 3akoH Mamtoca. [lonspounast. Jucnep-
cuss csera. [lormomenue cBera. 3akoH byrepa.
JyieMeHThl (PM3MKH ATOMHOIO S/IPa W 3JIeMeH-
TapHbIX YacTul. Pa3Mmep, cocTaB U 3aps aTOMHO-
ro siipa. MaccoBoe u 3apsimoBoe 4ucio. Jledekr
MacChl M SHEPrusl CBS3M spa. SIaepHble CHUIIBL
Mopenn sgpa. PagnoakTHBHOE H3IIy4EHHME U €T0
BHUJIbl. 3aKOH paguoakTUBHOro pacnazga. IIpaBuiio
cmenieHus. SnepHele peakumu. Jlenenue suep.
SAnepnas sHepretuka. TepMosiepHble peaKinu.

05 2

UTOIO
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3.3 Coaepkanue 3aHATUH 1a00paTOPHOTO THUIA MO JUCHUIUIMHE «DHU3UKa», CTPYKTYPUPO-
BaHHOE I10 pa3/iesiaM C YKa3aHHEeM OTBEACHHOI'O Ha HMX KOJIMYECTBA aKaJIeMUYECKUX YacOB U BUJIOB

3aHATHUH.
Bua Texymiero Kos-Bo yacoB/ ¢popma o0yueHust
KOHTPOJISI 2022-2025 2021- 2025
HanmenoBanue | Ne u Ha3BaHUe CEMHHAPOB / MPaKTHYe- 2024
Ne | paspmena (TeMbl) | CKHX 3aHATHIi / 1a00paTOPHBIX pagoT /
JAUCHHUIIJIUHBI KOJIVIOKBUYMOB.
O4YHO 3a09YHO
3anstue Ne 1 Jomyck
Ompenenenne MOMEHTa HWHeEp- | JabopaTop-
o MK Tela JAUHAMUYECKUM Me- | HOU paboTte 4 1
Paspen 1 M-\ ronom. Memoo pabom 6 ma-
1 3uHecKne JIbIX 2pYyRRax.
OCHOBBIMC | 3o msrie Ne 2 Jormyck 1
XaHUKH
AHHIKID OmnpeziesnieHne YCKOpeHHst CBO- | J1aboparop-
00JTHOTO TaJIeHHUs MPU MTOMOIIU | HOU paboTe 4 1
MaT€MaTUUECKOTO0  MasTHHUKA.
Memoo pabom 6 manvix zpyn-




Buj Tekymiero Kos-Bo yacoB/ ¢popma o0yueHus
KOHTPOJIsI 2022-2025 2021- 2025
HanmenoBanmne | Ne n Ha3BaHHe CEeMHHAPOB / MPAKTHYe- 2024
Ne | paspesia (TeMbl) | CKHMX 3aHATHII / 1a00paTOPHBIX PadoT /
AUCIHHILIMHBI KOJVIOKBUYMOB. S0 T
nax.
Paznen 2 3anrstue Ne 3 Horyck
«Moueky- Ompenenenue yAenbHOW Tem- | JabopaTop-
ngpHasg (M- | JOEMKOCTH TBEPAOrO Tela M | Hoii paboTe 4 1
2 | 3UKa M TEP- | U3MEHEHMs] DHTPOIMU H30JIH- 1
MOJMHAMH- | POBAHHOW cUCTeMBL. Memoo
Ka» padom 6 MaiblX cpynnax.
3anstue Ne 4 Homyck  k
OrmpezenieHne COMPOTUBIICHUS nmabopatop-
U YIENbHOIO CONPOTUBIICHUS 096 A 1
MOCTHKOM YHUTCTOHA. HOM pabore
Memoo pabom é manvix cpyn-
nax.
Paszien 3 Bansatue Ne 5 Iomyck K 1
DneKTpu-
3 | ¢ |y Omnpenenenue VKOB(i)(i)I/IHI/IeHTa nmabopatop-
4eCTBO W | 1I0JIE3HOTO JEUCTBUSA TPAHC- .
HOM paboTe 4 1
Mar"HeTusm» | gpopmaropa u kodpdumrenra
Tpanchopmaruu. Memoo pa-
Oom 6 manvlx zpynnax.
3anstue Ne 6 Homyck
[TpoBepka 3akona Oma 11s 11€- nmabopatop- 4 1 1
M1 MEPEMEHHOTr0 Toka. Memoo .
HOI paboTe
paoom 6 mManvlx Zpynnax.
, A 3anstue Ne 7 Homyck
a3aein O
MpeEICHUE JJIMHBI BOJHBI U
«OnTtuka u peil g nmaboparop-
ATOMHASL SHEPTUM KBaHTa M3IyYEHUS a6 4 1 1
rasoBoro usasepa JI[-75. Me- | HOY PaboOTe
¢buzuka»
Mmoo padom ¢ MablxX ZPynnax.
3anstue Ne 8 Homyck
4 Onpenenenne  KOHIIEHTPALUU naBopatop-
HEM3BECTHOI'O pacTBOpa IpH 096 4 1 1
HOM T
moMoII  (HOTOAIEKTPOKOIOPHU- O pabote
Mmetpa. Memoo padom 6 ma-
JIbIX 2PYRNax.
3anstue Ne 9 YcrHbii s
Hrorosoe 3anstue onpoc
Hroro 36 8 6

3.4 CoxeprkaHue CaMOCTOSITEILHON Pa0OThl OOYUYarOMIMXCS 10 JAUCHUILIUHE, CTPYKTYPUPO-
BaHHOE I10 pa3/iesiaM C YKa3aHHEeM OTBEJCHHOI'0 Ha HUX KOJIMYEeCTBa aKaJeMHUECKHUX 4acoB U BUIOB
CaMOCTOSITENIbHON PabOTHI:

Ne

HaunMmeHoBaHHe
pasaena

Bun camocTosiTe1bHOI padoThI

KoJu-Bo yacoB / popma 00y-

YCHUSHA




(TeMbl) JUCIHU- 2021- 2022-2025
ITHHBI 2024 2025
3a04Has OuHas
1 | Pazgen 1 «®wusu- | 3akperuieHne NTPONUACHHOTO MaTepuaa.
yeckue  OocHOBHI | [TogroroBka k J1abopaTopHbIM padoTaM. 40 17,6
MEXaHUKH Brinonnenue goManisero 3aianusi.
2 | Pazgen 2 «Moute- | 3akpeIicHHEe IPOWJICHHOIO MaTepuaa.
KymsipHas ¢usuka | [logroroBka x mabopaTopHbIM paboTam. 40 177
U TEepMOJAUHAMU- | BellonHeHne foMalHero 3a1anus. '
Kan»
3 | Pazgen 3 3akpeIvieHue TPOMJACHHOTO MaTepuaa.
«QnekrpudectBo | [ToaroroBka k mabopaTopHbIM paboTam. 30 17,6
Y MarHeTU3M» Brinonnenue gfoMaiHero 3aiaHusl.
4 | Paznen 4 3akperieHue TPOUJEHHOTO MaTepHaa.
«Ontuka u arom- | [TogrotoBka k JnabopaTtopHeiM pabortam. | 11,7 13,7 17,8
Has pusukay Brinonnenue joManiHero 3aiaHusi.
KoHTakTHBIE Yackl Ha IPOMEXKYTOUHYIO aTTECTAIIIO 1,3 1,3
IToxroToBka K MPOMEKYTOYHOH aTTeCTAI[UH 9 18
Hroro 132 | 134 90

4. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHMSI 111
CAMOCTOATEJBHOU PABOTHI OBYYHAIOLIUXCA ITO JUCHUITJIMHE
CamocrosiTenpHast paboTa 00y4aronuXxcsi Mo JUCHUTUIMHE 00eCIIeYNBACTCS:

Ne paznena nuc-
IUIJIAHBI. Bua
CaAaMOCTOSITE/Ib-

HaunmenoBanue
yueOHO-MeTOANYEeCKUX MaTEePHAJIOB

KoanuyecTBo B 0H0-
JHOTEKeE / CChLIIIKA

) Ha ObC
HOM paldoThI

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

YeCKHe OCHOBBI  |audeckue ykaszanus / coctaBurtenu E. I'. bamenko, A. T'.m/book/148578

MCEXaHHUKU»

Moxpuesuu. — Ilepcuanosckuii : Jlonckoit 'AY, 2020.
— 40 c. — TekcT : neKTpoHHbIH // JIaHb : 3IEKTPOHHO-
OoubaMoTevHast cucTema. URL:
https://e.lanbook.com/book/148578. — Pexum nocryma:
JUIsl aBTOPHU3. MOJIb30BATEIIEH.

2) Uanos, 1. B. CoopHUK 33a1a4 110 KypCy OCHOBBI (hH-
3UKU U Onodusuku : yuyebHoe nocobue / V. B. BaHOB.
— 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022. —
128 ¢. — ISBN 978-5-8114-1349-2. — Tekcr : 2ek-
TpOHHBIH // JlaHb : 27MeKTPOHHO-OUONIMOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/210920. — Pexwum
JIOCTYTA: JIsl aBTOPU3. TOJIH30BATENEH.

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

3) ®usuka : METOAMYECKUE YKA3aHUS W 3aJaHUs I KOH-
TposibHOM paboTsl / coct.: E.I'. banenko, B.B. Manako.
[Tepcuanosckmit : Jlonl'AY, 2015. — 61 c. - URL:
http://ebs.rgazu.ru/index.php?q=node/4742. — Tekcr

AJIEKTPOHHBIN.
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http://ebs.rgazu.ru/in

~|dex.php?g=node/474

4) Usanos, 1. B. OcHoBbl ¢usuku u 6nodusuku : yuaed-
Hoe mocooue / M. B. UBaHoB. — 2-e 3., HCIIp., IOI. —

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



https://e.lanbook.com/book/148578
https://e.lanbook.com/book/148578
http://ebs.rgazu.ru/index.php?q=node/4741
https://e.lanbook.com/book/210917
https://e.lanbook.com/book/210917

Ne paznena nuc-

IUIIIMHBI. Bua

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoanuyecTBo B 0H0-
JHOTEKE / CChLIIKA
Ha 9bC

Cankr-Ilerepoypr : Jlanp, 2022. — 208 ¢. — ISBN 978-
5-8114-1350-8. — Tekcrt : anmekTpoHHbIi // Jlanb : 31ek-
TPOHHO-OMOMHOTEeUHAS cucTema. URL:
https://e.lanbook.com/book/210917. — Pexum aoctyna:
JUIsL aBTOPH3. MTOJIb30BATEIICH.

5) OnpeneneHue MOMEHTa MHEPLUUU TBEPJOTO Tea IU-
HAMUYECKHUM METOJOM : Meroandeckue ykazanus / E.T.
banenko, T.FO. TapycoBa. — IlepcuanoBckuii : Jlon['AY,

2014. — 22 C. - URL:
http://ebs.rgazu.ru/index.php?q=node/4741. — Tekct
AJICKTPOHHBIN.

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

6) Ompenenenue yCKOpEeHHE CBOOOIHOTO MAJICHUS C I10-
MOIIIbIO MAaTEMaTHYECKOTO MAasITHUKA: METOANYECKHUE YKa-
3anusi / E.I'. banenko, T.}O. Tapycosa. — Ilepcuanos-

ckuii  : Honl’'AY, 2014. - 20 c. - URL:
http://ebs.rgazu.ru/index.php?g=node/4603. — Tekcr
3JICKTPOHHBIM.

|13

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

Pa3gen 2 «Moumne-
KyJsipHas (pu3mka
Y TEPMOIMHAMHU-

Kay

1) UBanos, 1. B. COopHuK 3a7a4 10 KypCy OCHOBHI (pu-
3UKU U Onodusuku : yuyeObHoe mocodbue / M. B. VBaHoB.
— 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekcr : 37ek-
TpOHHBIN // JIaHb : 3MEKTPOHHO-OMONMMOTEYHAsT CUCTEMA.
— URL.: https://e.lanbook.com/book/210920. — Pexum
JOCTYTIA: JUUIsl aBTOPU3. TIOJIb30BATEIICH.

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

2) ®u3uka : MeTOAMYECKUE YKa3aHUsS U 3aJaHus JJIs KOH-
TpoabHOU pabotel / cocT.: E.I'. banenko, B.B. Manako. —
[lepcuanoBckuii : Jonl'AY, 2015. — 61 c. - URL:
http://ebs.rgazu.ru/index.php?g=node/4742. Tekcr
JJIEKTPOHHBIN.
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http://ebs.rgazu.ru/in
dex.php?g=node/474

Paznen 3
«DIJIEKTPUIECTBO
U MarHeTU3M»

1) UBanos, 1. B. CoopHHK 3a1a4 110 KypCy OCHOBBI (hH-
3UKU U Onodusuku : yuyebHoe nocobue / V. B. BaHoB.
— 2-e usn., ucnp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c. — ISBN 978-5-8114-1349-2. — Tekcr : 2yek-
TpOHHBIH // JlaHb : 27MEeKTpOHHO-OMONIHMOTEUHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/210920. — Pexwum
JOCTYTA: JIsl aBTOPU3. TTOJIb30BaTENEH.

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

2) ®u3uka: METOAMYECKUE YKa3aHUs U 3aJaHusl U1 KOH-
TposibHOM paboTsl / coct.: E.I'. Banenko, B.B. Manaxko. —
[lepcuanoBckuii : Jlonl'AY, 2015. — 61 c. - URL:
http://ebs.rgazu.ru/index.php?g=node/4742. Tekct

JJIEKTPOHHBIN.

12

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

3) UBanos, U. B. OcHoBbI pu3nku u 6uopu3uku : yaed-
Hoe mocooue / M. B. UBaHoB. — 2-¢ 3., Ucmp., 00, —
Cankr-ITerepOypr : Jlanp, 2022. — 208 ¢. — ISBN 978-
5-8114-1350-8. — Tekcrt : >nexTpoHHbI // JIaHb : Ayek-
TPOHHO-OMOIMOTEeYHAs CUCTEMA. URL:

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



http://ebs.rgazu.ru/index.php?q=node/4741
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http://ebs.rgazu.ru/index.php?q=node/4603
http://ebs.rgazu.ru/index.php?q=node/4603
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/4741
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/4742
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4742

Ne paznena nuc-

IUIIIMHBI. Bua

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoanuyecTBo B 0H0-
JHOTEKE / CChLIIKA
Ha 9bC

https://e.lanbook.com/book/210917. — Pexum goctyma:
JUIsl aBTOPHU3. M0JIb30BATEIIEH.

Pa3znen 4
«OnTuka U aToMm-
Has pu3nka

1) I'pabosckuii, P. U. Kypc ¢usuku / P. 1. 'paboBckuii.
— U3n. 4-e, nepepab. — Mocksa : Briciias mikona, 1974. —
552 c¢. : w1 — Pexum pgocryma: Mo TMOAINUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=494
670. — TekcT : AICKTPOHHBIMN.

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

2) UBanos, 1. B. COo0opHUK 33a1a4 110 KypCy OCHOBBI (hH-
3UKd ¥ Omodusuku : yueOHoe mocodbue / M. B. MBaHOB.
— 2-e usn., ucnp. — Cankr-IlerepOypr : Jlans, 2022, —
128 c. — ISBN 978-5-8114-1349-2. — Tekct : 37ek-
TpOHHBI // JlaHb : 3MEKTPOHHO-OMOIMOTEUHAs CHCTEMA.
— URL.: https://e.lanbook.com/book/210920. — Pexwum
JOCTYTA: JUIsl aBTOPHU3. TIOJIb30BATEINICH.

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

3) ®u3uka: METOIMYECKHUE YKa3aHUsS U 3a/laHus Ul KOH-
TposbHOM paboTsl / coct.: E.I'. banenko, B.B. Manako. —

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

[Tepcuanosckuit : Jlonl’'AY, 2015. — 61 c. - URL:
http://ebs.rgazu.ru/index.php?q=node/4742. — Tekcr : 2

3JICKTPOHHBIM.

4) Usanos, 1. B. OcHoBsl ¢pusuku n omodusuku : yuaed-| https://e.lanbook.co
Hoe nocobue / M. B. UBanoB. — 2-¢ u3n., ucmp., gorm. —|M/book/210917
Cankr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-

5-8114-1350-8. — TekcT : anexkTpoHHbIN // JlaHb @ 2yeK-
TPOHHO-OMOIMOTEYHAS cucrema. — URL:

https://e.lanbook.com/book/210917. — Pexwum gocryma:
JUIsl aBTOPHU3. MOJIb30BATEIIEH.

5) WUBanos, U. B. COopHUK 3a7a4 IO KypCy OCHOBHI (pu-
3UKU U Onodusuku : yuyebHoe nocobue / V. B. BaHoB.
— 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c. — ISBN 978-5-8114-1349-2. — Tekcr : 2ek-
TpOHHBIH // JlaHb : 27MEeKTpOHHO-OMONIMOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/210920. — Pexum
JOCTYTIA: JUIsl aBTOPHU3. TIOJIb30BATENCH.

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

8) Onpenenenue ycKopeHHE CBOOOTHOTO MaJCHUS C TO-
MOIIbI0 MATEMAaTHUECKOTO MasiTHUKA: METOJIMYECKHE yKa-
3anus / E.I'. banenko, T.FO. TapycoBa. — Ilepcuanos-

ckuii  :  Jonl'AY, 2014. — 20 c. - URL:
http://ebs.rgazu.ru/index.php?g=node/4603. — Tekct
JJIEKTPOHHBIN.

|13

http://ebs.rgazu.ru/in
dex.php?q=node/460
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5 OLIEHOYHBIE MATEPHAJIBI 1)1 TPOBEAEHUSA ITIPOMEXKYTOYHON

ATTECTALIUA

5.1 IlepeyeHb KOMIIETEHIIUH € YKa3aHHEM 3TanoB uxX (opMUPOBaHUS B npolecce
0CBOEHNsI 00pa30BaTeJIbHOI MPOrpaMMbl

Kox kom- B pesyabTare nzyuenuns yueOHOH AUCHMILIMHBI 00y4alomuecsi 10JKHbI:
meTeHnun / Conepmanue HauMeHoBaHHe
Anpukarop | oo o CTCHIHE HHAUKATOPA 10- | >ramn l sran 111 3Ttan
JOCTHIKE- (I/IJ'IH o ‘laCTH) CTH/KEHU S KOM- 3HATE VMeTs HaBbIK U (I/I.]'II/I) OIIBIT
HUSI KOMIIe- neTeHI U AesITeJIbHOCTH
TEHIHHU
CIocoOCH pemarh | HCmonb3yeT oc- | OCHOBHBIC TMOHATHS, ¢usnde- | Mcmonp3oBarh OCHOBHBIC | Bnajgerp mertomamu 3Kc-
TUTIOBBIE  3a/laydl | HOBHBIC 3aKOHBI | CKUE SIBIICHUS, OCHOBHBIC 3aKO- | MpUeMbl 00pabOTKU JKCHepHU- | HIEPUMEHTAIBHOIO HCCle-
npodeccuoHanb- MaTeMaTUYECKUX | Hbl U MOJIEJIM MEXaHWKH, K- | MEHTAJIbHBIX JaHHBIX; pelIaTh | JO0BaHUA B (usuke (mia-
HON JESTENbHOCTU | AWCHUIUIMH I | TPUYEeCTBA M MAarHeTu3Ma, KO- | TUIIOBBIE 3aJaud IO OCHOB- | HUPOBaHUE, IOCTAHOBKA U
Ha OCHOBE 3HAHWU | peIIeHUs TUIO- | JIe0aHWKH ¥ BOJIH, KBAaHTOBOW | HBIM pa3nenaM (HU3UKH; 00b- | 00paboTKa SKCIepUMEH-
OCHOBHBIX 3aKOHOB | BBIX 33/1a4 MpPO- | (PU3UKU, CTATUCTUYECKOW (U- | ICHUTh OCHOBHBIE HaONO/ae- | Ta); HCIOJB30BaHUS OC-
MaTeMaTUYeCKUX M | (PeCCHOHANBbHOM | 3UKM W TEPMOAMHAMUKH; T'pa- | Mble IPUPOJHBIE U TEXHOTEH- | HOBHBIX oOuieduznye-
€CTECTBEHHBIX NEeSTeNbHOCTH | HUIBI UX MPUMEHUMOCTH, MPHU- | HBIE SBIEHUS M 3(PPEKThl C | CKHMX 3aKOHOB W MPHUHIIH-
HayK C IpUMEHe- MEHEHUE 3aKOHOB B BAKHEUIINX | MO3ULUN (yHIaMEHTAIbHBIX | IOB B BaKHEWIIUX MpPaK-
HUEM HH(opMaIu- MPAKTUYECKUX  MPUIIOKEHUSIX. | (PU3MUEeCKUX B3aUMOJIEW- | THUECKUX MPUIIOKECHUSIX;
OMK-1 /| OHHO- OcHoBHblE (DU3UYECKHE BEJIU- | CTBUM; UCTOJIKOBBIBATH CMBICI | IPUMEHEHHMS]  OCHOBHBIX
OMK-1.1 KOMMYHUKAaI[MOH- YuHBl U (U3NYECKHE KOHCTaH- | (U3MYECKHX BEIMYMH M TO- | METO/IOB ¢buznko-

HBIX TEXHOJIOTUN

Thl, UX ONPEIEIIEHNUE, CMBICII,
CMOCOOBl U €IMHUIIBI UX U3Me-
penusi; ¢yHIaMeHTalbHble (Qu-
3UYECKHUE OMBITHI U UX POJIb B
pa3BUTHUU HAyKH; * Ha3HAYEHHE
U TPUHLHUIBL JEHCTBUS BaX-
HeHmux (uznueckux npubdo-
pOB.

HSTHI, 3alyChIBaTh ypaBHE-
HUS 711 (DU3HYECKUX BEJH-
ynH B cucreMe CH. PaGoratp
¢ mpubopamu u 000pyHOBa-
HUEM COBpPEMEHHON (Qu3nye-
CKOM J1abOpaTOpUH; HCIIOJNIb-
30BaTh METOMABI (HU3UIECKOTO
1 PU3UKO-XMMHYECKOTO.

MaTeMaTUYeCKOTro aHallu-
3a JUId pEIIeHus ecTe-
CTBEHHOHAy4YHbIX  3ajad.
[IpaBunpHOM 3KCIUTyaTa-
UM OCHOBHBIX MPUOOPOB
U 000pyIdOBaHUS COBpe-
MEHHOW (u3nueckoil na-
060paTopuM; UCIOJIb30Ba-
HUS METOJO0B (PU3MUECKO-
ro MOJEJIHUPOBAHMS Ha
IIPaKTHKE.
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5.2 Onucanue nokaszareje u KPUTEPUEB ONCHUBAHUSA KOMIIeTEeHIINii Ha PA3JIHYHBIX 3Talax ux (l)OpMI/IPOBaHI/Iﬂ, OIIMCAaHUE IIKAJ OLCHUB a-

pUTENbHO» B (hOpMeE HK3aMEeHa.

HHUA

5.2.1 Onucanue MKAaJIbI OlleHUBAHHUS C(POPMHUPOBAHHOCTH KOMIIETEH I
KOMHCTCHL{I/II/I Ha pa3JIMYHBbIX 3TallaxX Uux q)OpMPIpOBaHI/ISI OLCHHUBAIOTCA IIKAJIOH: COTIIUYHO», «XOPOII0», KYAOBJICTBOPUTCIIBHO», KHCYOOBJICTBO-

5.2.2 Onucanne noka3sareJsieil 1 KpUTEpHeB OLCHNBAHUS KOMIIETEHIIUI HA Pa3JIMYHbIX 3Tanax ux ¢opmupoBaHus

Pe3ynomam ooyuenusn
no oucyuniune

Kpumepuu U nokasaméeilu OUeHUBGAHUA DE3)/IbmAamoe oﬁyqeuuﬂ

«Hc{ydosﬂemeopume/l bHO))

«ydoeﬂemsopumen bHO)»

wopouio)

«OMJAUYHO))

| 5Tan

3HaTh OCHOBHEIC ITOHSTHS,
buznvecKue ABICHUS, OC-
HOBHBIC 3aKOHBI M MOJICTTH
MEXaHUKH, dJICKTPUICCTBA U
Mar"HeTu3Ma, KojeOaHul u
BOJIH, KBAHTOBOH (DU3HKH,
CTaTHUCTUYECKON (PU3UKU U
TEPMOJTMHAMHUKH; TPAHUIIBI
WX PUMEHUMOCTH, TIPUMe-
HEHHE 3aKOHOB B BaXKHEH-
IIMX TPAKTHYECKUX TTPUITO-
xenusx. (OIK-1/0ITK-1.1)

@®parMeHTApHbIE 3HAHMS
OCHOBHBIX TOHSTUH, (HU3HU-
YECKHUX SBJICHUH, OCHOBHBIX
3aKOHOB M MOJIeJiel Mexa-
HUKH, DJJEKTpUYeCTBA U
Mar"ieTusMa, KojeOaHuli Hu
BOJIH, KBaHTOBOH (HU3HKH,
CTaTUCTUYECKOW (DU3MKU U
TEPMOJIMHAMUKH; TpaHUILIbI
WX TPUMEHHUMOCTH, TIPUMeE-
HEHHE 3aKOHOB B Ba)KHEH-
MUX TPAKTUIECKUX TIPH-
noxenusx. / OrcyrcrBue
3HAHMI

HenoJsinble 3HaHMsSI OCHOB-
HBIX TOHSTHH, (U3HUCCKUX
SIBICHUI, OCHOBHBIX 3aKO-
HOB ¥ MOJICIICHI MEXaHUKH,
AJIEKTPUYECTBA W MarHe-
TH3Ma, KOJIeOaHUI U BOJIH,
KBAaHTOBOW (PU3HMKH, CTaTH-
CTHYECKON (pU3MKU U Tep-
MOJIMHAMUKH; TPAHMIIBI UX
MPUMEHUMOCTH, TpPUMEHE-
HHE 3aKOHOB B Ba)KHCHIIINX
MPaKTUYECKUX  TPHIIOXKE-
HUSX..

CdopmupoBanHble, HO coaep-
JKalue oTAeJIbHbIe MNPodebl
3HAHUSI OCHOBHBIX TIIOHSITHI,
¢u3nyecKuXx SBIEHHUM, OCHOB-
HBIX 3aKOHOB M MOJIeNiel Mexa-
HUKH, BJICKTPUUCCTBA U MArHe-
TU3Ma, KOJeOaHUN U BOJH,
KBaHTOBON (M3MKH, CTATUCTH-
4eckoil (pM3UKH M TepMOJAMHA-
MHKHU, TpaHUIbl HUX IPUMCHU-
MOCTH, TPUMEHEHUE 3aKOHOB B
Ba)KHEUIIINX MPAKTUYCCKUX
MPUIOKEHUSAX.

CdopmupoBanHbie U CH-
creMaTHYecKne 3HAHMA
OCHOBHBIX MOHATHH, (pu3u-
YECKUX SIBJICHUM, OCHOBHBIX
3aKOHOB M MOJENEH Mexa-
HUKH, DJJIEKTpUYECTBA U
MarHeTusma, KoleOaHui Hu
BOJIH, KBaHTOBOM (DM3HKH,
CTaTHUCTUYECKON (UBUKU U
TEPMOJUHAMHUKH;, TPAHUIIBI
UX MPUMEHUMOCTH, MpUME-
HEHUE 3aKOHOB B BAXKHEH-
WX TPAKTUYECKUX MPHUIIO-
KEHUSX..

Il 5Tan
Ymers
HCIIOJIb30BaTh OCHOBHBIE
npreMbl 00pabOTKH KCTIe-
PUMEHTAIBHBIX JTaHHBIX;
pelaTh TUIOBBIE 3a]]a4H IO
OCHOBHBIM paszfenaM (pu3u-
KH; 0OBSCHUTH OCHOBHBIE
HaOJIr01aeMble IPUPOIHBIE U

®dparmMeHTapHOe  YMEHHe
UCIIONIb30BaTh ~ OCHOBHBIE
pueMbl 00pabOTKH IKCIIe-
PUMEHTAIBHBIX  JIAHHBIX;
peliaTh TUMOBBIE 33/Ia4H 110
OCHOBHBIM pazzeiiaMm (u3u-
KH; OOBSCHHTh OCHOBHEIC
Ha0II0JaeMble  TIPUPOIHBIC
Y TEXHOTCHHBIC SIBIICHUS U

B unesioM ycnemHoe, HO He
cHCTeMaTHYeCcKoe YMeHHe
UCTIONB30BaTh  OCHOBHBIC
pueMbl 00pabOTKHU JKCIIe-
PUMEHTANBHBIX  JAaHHBIX;
peliaTh THUIOBBIE 3aJlaud
[0 OCHOBHBIM pa3Jenam
¢bus3uknd; OOBIACHUTH OC-
HOBHbIE HaOII0TaeMbIe

B uesiom ycneumnoe, HO comep-
JKalee OTAeJIbHbIE MPOOesbI
YMeHHe WCIIO0Ih30BaTh OCHOB-
Hbl€ TpHEMbl 00pabOTKH 3KC-
MEePUMEHTaTIbHBIX JTAHHBIX;
pemath THUIOBBIC 33Ja4Ml 10
OCHOBHBIM pazjienaMm (U3HKHY;
OOBSCHUTH OCHOBHBIE HaOIIO-
JaeMble TPUPOIHBICE U TEXHO-

YcnemHoe U cucreMaruye-
CKOe yMeHHe HCII0JIb30BaTh
OCHOBHBIE TPUEMBI 00pa-
OO0TKHM 3KCHEPUMEHTAIbHbIX
JAHHBIX; pEIIaTh THITIOBHIC
3aJla4dl 10 OCHOBHBIM pa3-
nenaMm (pU3UKH; OOBSICHUTH
OCHOBHBLIE  HAOIIOIaeMBbIE
MIPUPOIHBIE U TEXHOTCHHBIE
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Pe3ynomam odyuenusn
no oucyuniuHne

Kpumepuu u noxazamenu oyenueanus pe3yiomamaos 0o0y4enus

«HeyOMJlemeopume/lbno»

«Y0061€MEOPUM ENTLHON

wxopouio»

«OMJIAUYUHO))

TEXHOT€HHBIE SIBJICHUS U
a¢dekThl ¢ mo3unui GyH-
JaMEHTAJIbHBIX (PU3NYECKHUX
B3aNMOICUCTBHI; UCTOJIKO-
BBIBATh CMBICIT (PU3HYECKUX
BCJIWYMH W IIOHSATHI, 3aIlH-
ChIBaTh ypaBHEHUS 11 Pu-
3UYCCKUX BEIIMYUH B CHUCTEC-

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

addexTh ¢ mo3uiui GyH-
JTaMEHTaIbHBIX buznge-
CKHUX B3aHMOJICHCTBUI;
HCTOJIKOBBIBaTh CMBICT (hu-
3UYECKUX BEJIMYUH U TOHS-
THI; 3alKMChIBaTh ypaBHE-
HUS A7 QU3HUECKUX BEJH-
yua B cucteme CU. / Or-
CyTCTBHE YMEHM I

NPUPOJHBIE W TEXHOTCH-
HBIC SBICHUS U YP(PEKTHI ¢
no3unuid  QyHIaMEeHTab-
HBIX (U3HYECKUX B3aUMO-
JICHCTBUH; UCTOJIKOBHIBAThH
CMBICT (DU3HUYECKUX BEIH-
YMH M TOHSATUH; 3allHChI-
BaTh YpaBHEHUS ISl (DU3H-
YECKHUX BEJIIMYHMH B CUCTEME
CIH.

TCHHBIC SBJICHHUS B d(PQPEKTHI C
MO3HMIMKA  (PyHJIAMEHTAJIbHBIX
(UBUYECKUX B3aUMOICHCTBUIA;
HCTOJIKOBBIBATh CMBICI (hU3H-
YECKUX BEJIWYUH M TIOHSTHUI;
3alUChIBaTh yPAaBHCHHS IS
(PM3UYECKUX BEIIMYUH B CHCTE-
me CI.

siBieHUST U 3(DPEKTH ¢ T0-
3unuii - (pyHAaAMEHTaTbHBIX
¢u3nuecKkux  B3aUMOJCH-
CTBUH; HUCTOJIKOBBLIBATh
CMbICT (U3HUECKUX BEJH-
YUH W TIOHATHMW; 3aluChHI-
BaTh ypaBHEHUs i (pusu-
YECKUX BEJIMYMH B CHCTEME
CH.

Il >tan
Buiagers HaBbIKaAMM HKCTIC-
PUMEHTAJIBHOTO UCCIIEI0BA-
HUA B Ppu3UKe (MTaHUPOBa-
HUE, TIOCTaHOBKa U 00paboT-
Ka 9KCIIEPUMEHTA); UCTIOJIb-
30BaHUS OCHOBHBIX 00II1e-
(bU3HYEeCKUX 3aKOHOB U
MPUHIIUIIOB B BAXKHEUIITNX
MPAKTUYECKHUX MTPUITOKEHHU-
SIX; MPUMEHEHHUSI OCHOBHBIX
METO/I0B (pr3UKO-
MaTEMaTUYECKOro aHalu3a
JUTSL PEIIEHUS €CTECTBEHHO-
HayuHbIX 3a7a4. (OIIK-
1/0I1K-1.1)

®parMeHTapHOE ITPUMEHe-
HHE HABBIKOB dKCIICPUMCH-
TaJbHOTO HCCIIEIOBAHUS B
¢uszuke  (IUIAaHUPOBAHUE,
MOCTaHOBKa M 00paboTka
AKCIIEPUMEHTA); HCII0JIb30-
BaHHMS OCHOBHBIX 00mmedu-
3MYECKHUX 3aKOHOB M TIPHH-
I[MIIOB B BXHEUIINX MpaK-

TUYECKUX  TPHIOKECHUSX;
MIPUMEHEHUS OCHOBHBIX
METO/JIOB busuKo-

MaTEMaTHYECKOr0 aHaIu3a
JUIS pElIeHUs eCTECTBEHHO-
HaydHbIX 3amad. / OreyT-
CTBHE HABBIKOB

B wesom ycnemmsoe, HO He
CHCTEeMATHYeCKoe TpuMe-
HeHHe HABBIKOB JKCIIEPH-
MEHTaJbHOIO  HCCIIEeI0Ba-
HUS B (¢usuke (MIaHUPO-
BaHHE, IOCTAHOBKAa U 00-
paboTKa  SKCIEPUMEHTA);
HCITOJIb30BAaHNS OCHOBHBIX
obmedu3nuecknx 3aKOHOB
W TPUHLUWINOB B BaXXKHEW-
UX TPAKTHYECKUX IPH-
JOXKEHUAX;  MPUMCHCHHS
OCHOBHBIX METOJIOB (hH3H-
KO-MaTEeMaTH4YeCKOro aHa-
Jau3a JUIS PEIICHHS ecTe-
CTBEHHOHAYYHBIX 3aJ1a4.

B uesom ycnensoe, HO conpo-
BOJKIAIOIIEeCs]  OTAeJIbHBIMH
OIMOKAMH nMpuMeHEeHUue
HABBIKOB YKCIIEPUMEHTAIILHOTO
uccienoBanus B (usmuke (Tia-
HUPOBaHUE, MMOCTAHOBKA M 00-
paboTka »JKCIEpPUMEHTa); HC-
MOJIb30BAHUS OCHOBHBIX 0O0IIIe-
(bu3MYECKUX 3aKOHOB W TPHUH-
IIUTIOB B BaXXHEHINUX TPAKTH-
YeCKUX MPUIIOKEHUSX, TPUMeE-
HEHUSI OCHOBHBIX METOJIOB (hH-
3UKO-MaTEeMaTHUeCKOTO aHaJIH-
3a JIJIS PeIICHUs eCTECTBEHHO-
HAyYHBIX 3a7a4.

YcneumHoe U cucreMaruye-
CKOe NMpUMeHeHHe HABBIKOB
9KCHEPUMEHTAJIBHOIO  HC-
cienoBanus B usmke (mia-
HUpPOBAaHME, IIOCTAHOBKA U
00paboTKa 3KCIEpUMEHTA);
UCIIOJIb30BaHUSI  OCHOBHBIX
00medu3nyecKkux 3aKOHOB
U TIPUHIIUIIOB B BAYKHEHUIITHX
MPAKTHYECKUX TPUIIOKEHH-
SX; TPUMEHEHHS OCHOBHBIX
METOJIOB (busuko-
MaTeMaTHYeCKOro aHajlnu3a
JUTSL PEIICHUs] €CTeCTBEHHO-
Hay4YHBIX 33]1a4.
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5.3 TunoBbIe KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAJIbI, HEO0X0UMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMEHM i, HABBIKOB U (MJIM) ONbITA AEeATEJbHOCTH, XaPAKTEPU3Y O X
3Tanbl (POPMUPOBAHNUS KOMIIETEHMI B Mpolecce 0CBOEHUsI 00Pa30BaTeJIbHON MPOrpaMMbl
Texyiuit KOHTPOJIb YCIIEBAEMOCTH 00eCIeunBaeT OLIEHUBAHKE X0/1a OCBOCHUS NUCLUIUINHBI,
1 BKJIFOHACT yCTHbII>'I OmnpocC, TCCTUPOBAHUC, TMCBbMCHHBIC KOHTPOJIbHBIC pa6OTBI.

Bonpochl 1 gonmycka W 3alMThI Ja0opaTopHOil padoThi: ompeaeleHHe MOMEHTA
HHEPUHH TBEPAOI0 TeJIa JTMHAMHYECKMM METO10M
1) 3anumure dhopMyny U HaiTe onpeAeseHUE YIIIOBOrO MYyTH, YIJIOBOM CKOPOCTU U YIIOBOTO

YCKOpEHHUSI.

2) B kakux emuHHIIAX U3MEPSETCS YIIIOBOM MyTh, YTJI0Bask CKOPOCTh U YIIIOBOE YCKOpeHHE?
3) MHaiite onpeaeneHre abCOIIOTHO TBEPIOTO TEla.

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

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

6) Hamummure hopMymnbl jis OnpeieeHrsl MOMEHTA MHEPIIHH CILIOMIHOTO UIMHPA (TUCKa) 1
mapa

7) 3amummTe OCHOBHOM 3aKOH JMHAMHKM BPAIIATENbHOTO JBHKEHHS

8) Cdopmynupyiite 3aK0H COXpaHEHHS MOMEHTA HMITYJIbCA.

9) 3anummure hopmyty 1T KHHETHYECKOH SHEPTHH BPAIIATENLHOTO ABMKEHUS TBEPIOrO Tea
U TeJa, KaTAIIEerocs o TOPU30HTAIBHON OBEPXHOCTH

10) Hanmummte opMyIIb! CBA3M YTIOBBIX M THHEHHBIX BEIHUHH

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

CniocobeH pemaTh TUIOBBIC 33/1aul TPO(ECCHOHATBHON JESITENPHOCTH HA OCHOBE 3HAHMM OCHOB-
HBIX 33aKOHOB MAaTEMAaTUYECKUX M ECTECTBEHHBIX HAyK C IPUMEHEHHEM HH()OPMAIMOHHO-
koMMyHHKaIMoHHbIX TexHosoruit (OITK-1)/ Mcronb3yeT OCHOBHBIE 3aKOHBI MaTeMaTHYECKUX
JAMCIHMILTHH JUTS PEIICHUS THIIOBBIX 337a4 npodeccuoHanbHoi nesrenbroctr (OIMK-1.1)

3HATh OCHOBHBIE TOHATHSA, (PU3NYECKUE SIBJICHUS, OCHOBHBIE 3aKOHBI U MOJEIHU MEXaHUKH,
JIEKTPUUECTBA U MarHeTu3Ma, KojaeOaHui 1 BOJIH, KBAaHTOBOH (DPM3HKH, CTATUCTUYECKON U3U-
KM U TEPMOJIMHAMUKY; TPAHULIBI X IPUMEHUMOCTH, IPUMEHEHNE 3aKOHOB B BaKHEHMILINX MpaK-
TUYECKUX MPUIIOKEHUAX; OCHOBHBIE (DHU3MYECKHE BEIUYMHBI M (DU3NYECKHE KOHCTAHTBI, UX
olpesieNIeHUue, CMBICH, CIIOCOOBl M €IMHUIBI UX H3MepeHHs; (QyHIaMeHTalbHble (hU3HUECKHe
OTBITHI U UX POJIb B PA3BUTHUU HAayKH; - Ha3HAYCHUE U NMPHUHLHUIIBI 1eHCTBUS BakKHEHIINX (U3u-
YeCKUX MpHUOOpPOB.

BOl'[pOCbI IJIsl MOATOTOBKH K 3K3aMEHY

1. Tpaekropus, nyTh, nepemMenieHre. Bekropa cpeHeld 1 MTHOBEHHOW CKOPOCTH, UX BEJIIMYMHA U
HaIpaBJICHUE.

2. BekTopa KacaTenbHOro, HEHTPOCTPEMUTEIBLHOTO U MOJHOTO YCKOPEHUS, UX BEJIMYMHA U HAIPAB-
JICHUE.

3. JIBM>KeHHE MaTepHATbHOM TOYKHM IO OKPYXHOCTH. YTIIOBas CKOPOCTb M YIJIOBOE YCKOPEHHE.
CBs13b JIMHEWHBIX U YTJIOBBIX XapaKTEPUCTUK JBUKEHUS.

4. TlepBsIii, BTOpO# U TpeTHit 3akoHbl HhtoToHA. IMmynibe crutbl. UMmynbe Tenma. 3akoH M3MEHEHHUS
UMITYJIbCA. 3aKOH COXPAaHEHUs MOJHOTO UMITYJIbCA 30JIMPOBAHHON CUCTEMBI.
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5. PaboTa KOHCepBAaTUBHOW M HEKOHCEPBATUBHOM cuiibl. KuHeTHueckast 1 MOTeHIMAIbHAS YHEPTUS.
3aKOH COXpaHEHUS SHEPIUH.

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

7. MOMEHT cujbl 1 MOMEHT MMITYJIbCa BPALLAIOLIETOCs Tejla OTHOCUTENBHO ocH. OCHOBHOE ypaB-
HEHUE NVHAMHUKHU BPAIATEJIIBHOTO JBUKCHMS. 3aKOH COXPAHEHHsS MOMEHTAa MMILYJIbCa MEXaHMU-
YECKON CUCTEMBI.

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

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

10. YpaBHenue rapmonndeckux konebanuid. [Ipyxunnsiii u puznyeckuit mastauku. [IpuBenennas
JuinHa pusnueckoro MasTHUKA. [lepuon koneOanuii.

11. ITonsTue uneanbHoro rasa. YpasHnenue MenzaeneeBa-Knaneiipona. 3akon lanerona. OcHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW Teopuu. KnHeTudeckas SHEpPrus IMOCTYNATENbHOIO
JBUKEHMSI YaCTHIIBI UAeaIbHOro ra3za. CpelHeKBaIpaTUyHasi CKOPOCTb.

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

13. MonspHas TerioeMKocTh. YpaBHeHue Maiiepa. Anuabatuyeckuit nporecc. Ypasuenue Ilyac-
COHa, IT0Ka3aTellb aqruadaThl.

14. bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana.

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

16. TennonpoBogHOCTh. 3akOH Dypbe.

17. Bsaskocts xuakocreil (ra3oB). JlamuHapHoe TeueHue xuakocTu (raza). opmyna Ctokca ans
CKOPOCTH JIBUYKEHUS IIapHKa B BA3KOW KHUIKOCTH.

18. TepmoauHaMUYECKU U CTATUCTUYECKUIM CMBICI SHTPONUU. BrIpakeHHe SHTpONMM 4Yepe3 cTa-
TrucTHYeckuil Bec. PaBencTBo Kitayznyca. Bropoe Hayano TepMOIMHAMUKHY.

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

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

21. IloBepxHocTHOE HaTskeHHe. DopmMyita Jlamnaca 1 JOMOJHUTEIBHOTO 1AaBIEHUS MO UCKPUB-
JIEHHOM MoBepXHOCThI0. Kanmmispusie siBienus, popmyna JKopena.

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

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

24. Cuna U BEKTOpP IJIOTHOCTH 3JIEKTPUYECKOTO TOKa. 3aKOH OoMa JJIsi 3aMKHYTOM Ilenu M JUIs
yuactka. Momnuocts u KIIJ[ ncrounnka Toxa.

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

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

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

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

29. B3zaumnas unayknus. Tpanchopmarop (IOHMKAIOIIMN U MOBBIIAIONINI).

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

31. BeinyxeHHbIe KoeOaHHs B 3JEKTPUUYECKOM KOHTYpe. Pe3onanc Hampspkenuil. [lonHoe conpo-
THUBJIEHUE JIEKTPUUECKOH 1IeTH IEPEMEHHOMY TOKY.

32. OtpaxeHue U npenomieHue ceera. [lonHoe BHyTpeHHEe OTpasKeHHE.

33. Ontuueckas cuiia. @opmysa TOHKOH JMH3bIL.

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

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

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

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

39. DHeprus cBs3u U AedekT mMacc aapa. TUIbl SAepHBIX peakuuil (3K30TepMUYecKas U IHIOTEp-
MHYECKast).

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

TspKenbie (Oapuonsl). KBapku.

TunoBoii dK3aMeHAIMOHHLIA ONJIET

MHHUCTEPCTBO CEJIbCKOI'O XO3}II\/'ICTBA: POCCHIXCISOVI OEJIEPALINN
OI'bOY BO JOHCKOU I'OCYJAPCTBEHHbBIM AT'PAPHBIM YHUBEPCUTET

SK3AMEHALIMOHHBIN BUJIET Ne

Ilo mucouruinze dusuka

PakynbTeT ATpPOHOMUYECKHN

Hanpasnenue noarotoBkr  35.03.03 ArpoxuMus ¥ arpornoYBOBEJICHUE

Kypc 1

Cemectp 1

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

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

HBI), TsDKebIe (OapuoHnbl). KBapku
3agaua k Ousery

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

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

3agauu A1 NOATOTOBKH K K3aMEHY H KOHTPOJIbHBIM padoTamM

Crioco0eH pemiath TUTOBBIE 331a4 MPO(PECCHOHATIBHON JESTENbHOCTH HAa OCHOBE 3HAHMNA OCHOBHBIX
3aKOHOB ~ MaTeMaTM4YeCKMX M  €CTECTBEHHbIX HAyK C  IPUMEHEHHEM  HMH(OPMAlOHHO-
KoMMYyHHKaIMoHHbIX TexHojorui (OITK-1)/ Mcnomnp3yeT OCHOBHBIE 3aKOHBI MaTeMaTHYeCKUX JHC-
IUILIAH JIJTsl PELICHUS TUIOBBIX 337124 mpodeccruoHanbHoit nesrensHocTr (OIMTK-1.1)

YMeThb UCIIONBb30BaTh OCHOBHBIE MPUEMBI 00Pa0OTKH SKCIIEPUMEHTAIBHBIX JaHHbBIX; PelIaTh THUIIO-
BbIE€ 33J]a4M 110 OCHOBHBIM paszjienaM (pU3MKH; OObSICHUTh OCHOBHBIE HAOIIO/IaeMble MPUPOIHBIE U
TEXHOTEHHbIE sBJIEHUS U 3((EeKTh ¢ nMo3unuil GyHIaMeHTaNbHBIX (GU3NYECKUX B3aUMOJEUCTBUI;
HCTOJIKOBBIBaTh CMBICT (PM3UYECKUX BETUYMH U MOHATHIA; 3aMIMChIBATh YPaBHEHUS /Ui (PU3HUECKUX
BenuuuH B cucreMe CU; pabortats ¢ mpubopamu u 000pyJ0BaHHEM COBPEMEHHOU (hHU3UYECKOM J1a-
60paTopuH; UCHOIB30BATH METOABI (PU3MUECKOTO U MATEMaTUYECKOTO MOJICTUPOBAHMS.

1. Onpenenuth 00beM OaioHa, B KOTOPOM HAXOIUTCS KHCIOPOJ Macco M=4,3 Kr moj
nasiaenueM p=15,2 MIla npu Temnepatype t=27°C.
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2. bamon BmMectumocthio V=50 11 HanosHeH KuciaopoaoM. Onpenenuts Maccy KUCIopoa,
HaxoJAIerocs B 6amione mpu temmneparype t=47°C u napnenun p=0,11 MI]a.

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

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

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

6. B Gamion Hakayaam BOAOPOJ, co3iaB mpu Temmeparype t=6°C naBnenne p=7,73 MIla.
OmnpenenuTsb IIOTHOCTH T'a3a B OayioHe.

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

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

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

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

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

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

13. Onpenenuth Maccy MoJekyisl ammuaka NHs.

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

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

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

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

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

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

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

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

Oo0pa3zen BapuaHTa pac4eTHOro 3aJaHusl.

PACYETHOE 3AJJAHHUE Nel

YCJIOBME:

YpaBHeHI/IC JABHKCHUA MaTepHaHLHOﬁ TOYKHW UMCIOT BU:
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X(t) =A+Bt y y(t)=C+Dt—Et’ rge A, B, C, D, E — 3a1a10Tcsl 11 KaX/I0r0 Bapuanta. Bpemst
t,=0,t,=5¢c,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 €¢ HampaBlIeHUE HA IpaduKe B MPOU3BOJILHOM MaciiTabe.
4, Onpenenutb MTHOBEHHYIO CKOPOCTH |U| B 3aJaHHBIII MOMEHT BpeMeHHU t u 0003HAUUTH ee
HarpaBJICHUE Ha TpadrKe B MPOU3BOJILHOM MaciiTade.

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

INPUMEP PEHIEHUA 3ATAYUA:

Hano:

A= 2 M, B=3 m/c, C=I m, D=8 m/c, E= 2 m/c? 1, = 0,1, =5¢C,t =3¢

YpaBHEeHUs JIBUKEHUs IPUHUMAIOT BUa: X =2+3t, y =1+8t — 2t?
Pemenue:
Jl7is ToCTpOoeHUs TPACKTOPUH HEOOXOAUMO OIPENIEIUTh 3HAUCHUS X, ) U3 YPaBHEHUN JABUKCHUS B
unTepsane Bpemenn ot &1 =0 no T, =5C (pexomenmyercs uepes 0,5 ¢) 1 MoTydeHHBIEC PE3yITbTATHL
CBECTH B TaOJHILY:

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

Macmtab mo ocsiM X, y BEIOMpAETCs ¢ YYETOM MpeAeNbHBIX 3HAYEHUNH COOTBETCTBYIONIUX BEIHMYMH
(cm. Tabmuiy):

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

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

TIocmpoenue epaghuxa.

HanecTn Ha KOOPAMHATHYIO CETKY TOYKH MEPECCUCHHUS 3HAUCHHUN X U ) IS KaXI0r0 MOMEHTa Bpe-
MEHH, yKa3aHHOTO B Ta0nuie. CoeIMHUTh HAHECEHHbBIE TOYKH TUTaBHOW 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.
pUCyHOK 1).

- AT

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

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

HarpaByienue cpeiHel CKOPOCTH COBIAJAET 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

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

_ [ 2 2
L= UX+Uy , TIe

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 ).

Jlns momenta Bpemenu (=3 (C) IpoeKIMM CKOpOCTH NPHHHMAKOT 3HAdeHms: Ux =3 (m/c),

vy =8-4-3=-4 (y/c) (3HaK «-» yKa3bIBaeT, uro Uy HATPABJIEHA B IPOTHBOIOIOKHYIO CTOPOHY
HIOJIOKUTEIIFHOMY HAIIPABJICHHIO OCH ).

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

2 2
4, [TonHoe yckopeHne @ = q/dy +aj
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d v, d o
roe a, = T a, = ? - IPOEKIMU YCKOPEHUS HA OCU X U ).
YuutbiBas, uto Vx = 3 0, =84 (u3 1. 4), monry4aem:

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

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

a =—4 (m/c?)=const.

Pucynok 2

JInst onpesiesieHus] TAHT€HIMAIbHOTO &; W HOPMAaIbHOTO &, yCKOpEHHH HEOOXOAMMO MPEICTABUTD
CXeMy CKOpocTel (pUCYHOK 2). 31ech K€ yKa3aTh MOJTHOE YCKOPEHUE, KOTOPOE HAMpPaBIICHO BEPTH-

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

8, ¥ HOpMaIbHOEe &n YCKOPEHUsI SIBISIFOTCSI COCTABJISIOIIMMHE MOJIHOTO YCKOpeHHs: ¢ W Hampasliie-
HbI COOTBETCTBEHHO BJIOJIb U MEPIICHIUKYIIPHO MTHOBEHHOU ckopocTu U (pucyHok 2). OTMmeueH-

HBIC YTJIbI @ PaBHBI KaK HAKPECT JICKallue. ) HO,Z[O6I/I$I BBIJCJIICHHBIX TPCYIOJIbHUKOB CJICAYCT,

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 (w/c)

RPIWEFEINW
RPIWINWIN
RPlW W s
RlWw ol
RIBERINDNIN
Rl PRPWW
Rl W
PRI INOTIN
RO WIN|-
RO W W~
RIOIN BN
ROl 01w
NN INW
NININWIN

E (m/c?)

(CIENTVY N S
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Bapuant/ | 16 | 17|18 19|20 |21 |22 |23 |24 |25|26|27 |28 |29 |30
Jlano

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

OO0pa3ubl TeCTOBBIX 3aJaHU I
Tema: 'apMoHnyecKue KoaeOaHUs.

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 c¢. Uemy paBHA 4acToTa €ro Koie-
Oanwmii?

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

4. Kakoe nepemMeIieHne CoBepIaeT rpy3, KOJIEOMIOMMICS Ha HUTH 3a OJIUH MEePUoa?

A. Tlepemeriienre, paBHOE aMILUIUTY/I€ KOJIeOaHUH.

b. Ilepemenenne, paBHOE HYIIIO.

B. [lepemenienue, paBHOE JBYM aMILUIUTYaM KOJICOaHHIHA.

5. Kak u3MeHuTCs nepuoj KonebaHUi MaTeMaTHYeCKOr0 MasTHUKA MPU YBEIHMUEHUH aMIUIUTY.IbI
ero kojebanuit B 2 paza?
A. YBennuutcs B 2 pa3a. b. Ymenbmntcs B 2 paza. B. He uzmenurcs.

6. Ha pucynke npuBezeHbl rpaduky 3aBUCUMOCTH KOOPJIUHATHI Tela OT BpeMeHH. Kakoit u3 rpa-
(DMKOB COOTBETCTBYET HE3aTyXAIOLUM rapMOHUYECKUM KOJIeOaHUSAM Tena?

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 coBepaeT 20 konedanuii, a BTopoi 10 koneGanuit?
A.2:1. b.4:1. B. 1:4.
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8. ITo rpaduky 3aBHCUMOCTH KOOPIMHATHI MasiTHUKA OT BPEMEHH ONpEAETUTe Nepruo] KojaeOaHui
MasATHHKA.

S | /N
1 2\ 3 /4 5 657 /8 t,c
ﬁ5J[ _____ \_/
CnocobeH pelaTh TUIOBBIE 33/1aul PO(ECCHOHATIBHON AESITENPHOCTH HA OCHOBE 3HAHUM OCHOB-
HBIX 33aKOHOB MAaTEMAaTUYECKUX M €CTECTBEHHBIX HAyK C IPUMEHEHHEM HH()OPMAIMOHHO-
koMMyHHKaMoHHbIX TexHosoruit (OITK-1)/ Mcmonk3yeT OCHOBHBIE 3aKOHBI MaTeMaTHYEeCKUX
JMCLMIUTIH JUTS PEIICHHUs THIIOBBIX 3a7a4 npodeccuonanbol nesrenbroctu (OINK-1.1)

Haspik: Brnagers MeToqamMu SKCIIEPUMEHTAIBHOTO UCCIIEOBaHMs B (u3nKe (TUIaHUPOBAHUE,
MMOCTaHOBKA U 00paboTKa 3KCIEPUMEHTA); UCIIOJIb30BAHUSI OCHOBHBIX OOIIE(PU3NUECKUX 3aKO-
HOB ¥ IIPUHITUIIOB B BAXKHEHIIINX MPAKTUYCCKUX TPUIOKCHUAX; IPUMEHEHUSI OCHOBHBIX METO-
J0B d)I/I3I/IKO-MaTeMaTI/I‘~I€CKOFO aHa/i3a I pCIICHUA €CTCCTBCHHOHAYYHBIX 3a7a4; ITPpaBUJIb-
HOM 3KCIUTyaTallud OCHOBHBIX MPUOOPOB M 000PYIOBaHUS COBPEMEHHOM (pru3mueckoi 1abopa-
TOpHUHU; HUCIIOJIB30BaHUA MCTOJ0B q)I/I?;I/IT-IeCKOFO MOJCIMPOBaHUA Ha ITPAKTHKCE. BJIaIIeTI: mnmpa-
BWJIBHOM JKCIUTyaTalMeld OCHOBHBIX MPUOOPOB U 00OPYIOBaHUSI COBPEMEHHOM (hU3UUECKOI
nabopaTopuH; UCIIOJIE30BAHUS METOIOB (PU3MUYECKOTO MOJICIIMPOBAHUS HA ITPAKTUKE.

1. Ompenenenue MOMEHTA HHEPIMHU Tella THHAMUYECKHM METOIOM.

2. OmpeneneHue yCKOpEHHsI CBOOOHOTO MAaJCHUS IIPU TIOMOIIM MaTEMAaTHYECKOTO MasiTHUKA.

3. Ompenenenune yaeapHON TEIIIOEMKOCTH TBEPAOTO Tela U M3MEHEHHUS SHTPOIIHH U30JIUPO-

BaHHOU CHCTEMBI.

Onpenenenne COMPOTUBIICHUS U yISIBHOTO COMPOTUBIICHUS MOCTHKOM YHUTCTOHA.

Omnpenenenne koddduIUEHTa MOJE3HOTO AeWcTBUA TpaHchopmaropa U KOIPPUIHEHTA

TpaHc(hOpMaIHH.

6. IIpoBepka 3akoHa Oma JUIsl LIENH IEPEMEHHOTO TOKA

Omnpenenenue JUIMHBI BOJIHBI M 3HEPIMU KBaHTA W3JTy4yeHUs ra3oBoro jgasepa JII'-75.

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

o~

~

Bonpocs k 3amure 1a00paTopHOii padoThI

1) Jlaiite onpesieneHue BICHUS MEpeHOCa.

2) [laiiTe omnpezeneHue TEIIONPOBOTHOCTH.

3) Banummre 3akoH Pypbe U MOSICHUTE PU3MYSCKUN CMBICT KOA(Q(HUIIMEHTA TEIIOMPOBOIHO-
CTH.

4) [aiite onpenenenue quddy3um.

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

6) JlaiiTe onpeseseHUe BHYTPEHHETO TPEHUS (BSI3KOCTH).

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

8) [laiite ompenencHUss KUHEMATHYECKOW W JUHAMHUYECKOW BS3KOCTH, Kakas CYNIECTBYET
MEXy HUMH CBSI3b?

9) [aiite onpeaeieHHe JAMHUHAPHOTO U TYpPOYJICHTHOTO T€YEHHUS JKUIKOCTH.

10) [Jlaiite onpeneneHue urcia PeitHonbaca. HanumuTe 3HaueHus unciia PeliHombaca npu pas-
HBIX T€UEHUSAX KUKOCTH.

11) B uem coctout meron Ctokca onpenenenus kodhduiueHTa Ba3KocTu?

12) 3anummre padouyo Gopmyiy

13) B gem cocrout meron [lyaseitns onpenenenns kodddumenta Bsaskoctu? Meron Ilyaseiis
OCHOBaH Ha JJAMUHapHOM T€UEHHUH JKUJKOCTH B TOHKOM KalMUISpE.

14) 3anummre popmymy [yaseiins.
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MPOBEIUTE JJABOPATOPHBIN SKCIIEPUMEHT

[lesib paGoThI: HAYYUTHCS ONPEACTATH KOI(PUIHEHT BA3KOCTH MeTozoM CToKca.
IIpuGopbl M MaTepPUAJIbI: CTCKJISHHBIA IMIMHIP Ha IMOJCTAaBKE C HCCIEIyeMOU >KUIKO-
CTBIO, MUKPOMETP, CEKYHIOMED, Tesia ChepruIecKoi (OpMBI.

Onucanue padoueii YCTAHOBKH

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

puc. 1
BoiBoa padoueii phopMyJibl

Meton CToKca OCHOBaH Ha M3MEPEHUU CKOPOCTH MEJICHHO JABMKYIIMXCS B JKUIKOCTH HE-
OoJbIIUX Tel ChepruIecKOi (OPMBI.
Ha Terno, magaroree B )KUIKOCTH, ACUCTBYIOT TPH CHIIBL:
1) cuiaa TAKeCTH:

F....=mMg

msoHC
4 3
VYuuteiBas, uto m = pV, V = 57[ r°, nojay4aem:

P = %ﬂ r'pg (1),
r7ie p - IUNIOTHOCTD Tela.
2) cuaa Apxumena:
Fo=saripy @)
rae p' - IWIOTHOCTD KHUIKOCTH.
3) cuja conpoTUBJIEHNS, IMIUPHYECKH ycTaHOBJeHHas [:k. CTokcom:
Foomp = 671770 (3),
IJIe U - CKOPOCTh JBIKEHHUS J)KUAKOCTH,
n - K03(pPULHEHT BSI3KOCTU

IIpy paBHOMEPHOM JBUKEHUH TEJA!

Feonp F 4F, +F, =0

. msoic conp

J'E _FmﬂM+FA+Fconp:0:
conp = Fmﬂofc - FA

_ [Toacrasmsist B mocnennee ypasaenue dhopmyas (1), (2) u (3), momydnm:

puc.2
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4 4
6znro=—xripg-——xrip'g
3 3
4 3 '
67r77r1)=§7rr (p—p')=
- 2r’g(p-p")
9v
.
Tak kak B paboTe onpeensieM AUaMeTp IapuKa, TO yuTeM, uTo d = . CKOpOCTh BBIpa3nuM
qepe3 pacCTOAHUC, HpOﬁI[eHHOC teaom | u BpEMA t JIBMJKCHHS TE€J1a OT METKU a 0 METKU b:
|
v = —, TOrJa nocjiaeaHsss Gopmysia MPUMET BUJL:
t
(p-p)digt
— (4

181

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

]7:

IlopsiaoK BbINOJHEHNSI PA0OTHI

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

2) OmnycTuTe MAPUK B HWIKHIP C UCCICIYEMOM KUIKOCThIO. B MOMEHT MPOXO0KIACHUS METKU
a BKIIFOUUTE CEKYHJIOMEp, 2 B MOMEHT IPOXOXKJICHUS METKH Db oTKIIoumTe.

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

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

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

6) BbImogHUTE 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+, +17
3
Brruucinum cpennexkBagpaTtuuHyro OmuOKy CpeaHero apupMeTHIECKOro:

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

r7ie N - 4UCII0 U3MEepeHuid, N —1- yucno creneneit CBOOOIbI.
AOCONIOTHYIO OMIMOKY W3MEPEHHs] A7 ONpEeNeNuM KaK MPOU3BEICHHE CPETHEKBAAPATUIECKOTO

2

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

OKOHYATEILHBIN PE3YyJbTAT 3allUIIEM B TAKOM BHUJIC:
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n=nxAn

OTHOCUTENBHYIO TOTPEIIHOCTh BBIYUCIUM 10 hopmyIie:

£ =27 1000
7

Tembl pedepaToB (10KI2T0B)

O 00 1IN DN DN WK —

AL LW W W LW W W WWINNPDMNNNPDNODNDNDNDDND R e e
SO0 JO0O NP WNHN—LOOVUXIANNDEEWNOD—L,ODOVOAINWNIWN—O

. CBs13b (pMBHKH C APYTrHMU HAYKaMHU

. Bce o genoBeueckom Ouorosne

. XapaKTepUCTHKA OCHOBHBIX HCTOYHHKOB CBETA

. CymHocTts BHemHero ¢potodddexra

. Ocob6enHocTr nHTEp(EpEHIINN CBETA

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

. HbI0TOH 1 ero OTKpBITHS B PU3KKE

. CKOpOCTb CBETa: METO/IbI OTIPEIICIICHUSI.

. Pezepmopd u ero omsIThI.

. Teopus ynpyroctu.

. MeTo/pl 1o1y4eHus: NOJyNPOBOJHUKOBBIX IJIACTUH.

. JleficTBHE MOJAPU3ALMOHHBIX IPUOOPOB.

. [loTeps TemIOBOM U JIEKTPUUYECKON SJHEPTUH BO BPEMSI aBTONIEPEBO3OK.
. PacnipocTpanenue painoakTHBHBIX BOJIH.

. baymnctuyeckas MEXXKOHTUHEHTAJIbHAS PaKeTa.

. IlpuHun neicTBus paAMoakTUBHBIX JBUTaTENCH.

. IIposiBieHue 3aKOHOB CUJIbI TPEHHUS B TIOBCEHEBHOM )KM3HU UEJIOBEKA.
. MakcBesu1 u ero 3J1eKTpOMarHuTHast TEOPHSL.

. CymHOCTb ¥ 3HaU€HUuE TEPMOOOPAOOTKH.

. XapaKTepUCTUKa TOPCUOHHBIX ITOJIEH U TEXHOJIOTUH.

. Cioco0Os1 yMSTYEHUS BOJIBI.

. DIIEKTPOMAarHUTHBIE BOJIHBI U JIEKTPOMATHUTHOE U3ITyYEHHE.
. [IpuHOAI 1EHCTBHS AKKYMYJISITOPOB

. [llapoBast MOJIHUS — YHUKAJIbHOE ITPUPOJIHOE SIBJIICHHUE.

. DKCIepUMEHTAJIbHOE HCCIIEI0BaHUE 3JIEKTPOMArHUTHON UHAYKLIUH.
. OYHKIIMOHUPOBAHUE JIEKTPOCTAHLIUH.

. [IpeobpazoBanuii YHEPTHIA.

. Ucnonb30BaHue 3JIEKTPOIHEPTUH.

. SlnepHast sHepreTuka.

. JlelicTBHE ONTUYECKUX MPUOOPOB.

. OT BOASIHBIX KoOJIEC 10 TypOuUH.

. 3Hauenue sxcnepumenToB Hukomer Tecmsl.

. ConHule Kak MCTOYHUK PHEPTHUU.

. YIbTpa3ByK U BO3MOKHOCTH €r0 IPUMEHEHHUS.

. IlpeacraBienne KapTUHBI MUPA C TOYKU 3PEHUS (PU3UKH.

. SIBrieHue paayru ¢ TOUKU 3peHUsl (PU3UKU.

. DHeprus BOAHBIX HCTOUHUKOB.

. BUJIbI HCTOUHUKOB HCKYCCTBEHHOI'O OCBEIIEHHUS.

. I3yuenne pu3MKH ¢ MOMOIIbI0 KOMITBIOTEPHBIX TEXHOJIOTUH.
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OneHoYHBIE CPEICTBA 3aKPBITOT0 U OTKPBITOI0 THIA JJIsI LieJieil TeKyIero KOHTPOoJIsi M po-

MEKYTOYHOM aTTeCTAMHU

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

KOMMYHUKAUUOHHbBIX mexHono2uil

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

npogheccuoHabHOU OessmelbHOCmU

3aoanusa 3akpeimoco muna:

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

Haiitu MmomeHT nMnyabca L Baja.
1) 5.82 xr M? /c
2) 3.82 xr M2 /c
3) 3.99 kr M?/c
Ilpasunvnoiti omeem:2

2. B cocyne oobemom V = 4 ;1 HaxoauTcst Mmacca M = 1 r Bonopoaa. Kakoe uncio moJie-

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

Ipasunvnoiti 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. OTHOCHTEJBHO CTATHYECKHX AIEKTPUIYECCKUX noJjiei ClipaBeAJINBO:

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

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

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

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

5. OTHOCUTEJIbHO MATHUTHBIX CTATHYECKHX IOJIei ClipaBe€AJIUBbI YTBEPIKIACHUS

1) cTaTnueckre MarHUTHBIE MOJIS SBJISIOTCS MOTEHIIHATEHBIMU
2) MarHuTHOE TIOJIE JCHCTBYET TOJIBKO Ha ABUKYIIHUECS 3apsi bl
3) cUJIOBBIE TUHUU MarHUTHOTO TOJIS 3aMKHYThI

Ilpasunvnoiti omeem: 2 u 3

Baoarnus OmKpbvlmozo muna.

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

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

Ha

paB-
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Ipasunvruwsiti omeem: 2 pad/c

2. Eciin TeJ10 IBHKETCS M0 OKPYKHOCTH 10 YaCOBOM CTpeJike ¢ Bo3pacTaloniei
N0 BeJHYHHE JUHEHHO! CKOPOCTHIO, TO BEKTOP YCKOPEHHUsl Tejla B TOUYKe A HMMeeT
HaNpaBJIeHUe
Ilpasunvhuiti omeem: 2

3. Ecau p1s1 pactsizkeHns Hele)OpMHPOBAaHHOI NpPYKUHBI HA X, = lcy TpebyeTcs cuia,
paBHasa F= 30 H, 1o nid c:kaTus dTOM ke NPY:KUHBI HA x, = 20cv HAJ0 COBEPUIMTHL padory,

PaBHYI0
Ilpasunvnwviii omeem: 60 [oc

4. Eciu MOMEHT MHepHUM Teja YBeJHMYUTh B 2 pa3a, a CKOPOCTh €ro BpalleHusi
YMEHbIINTH B 4 pa3a, TO MOMEHT UMILYJIbCA TeJa
Ilpasunvroviii omeem: ymenvwumes 6 2 pasza

5.IIpu  HarpeBaHMHM  HA€AJBHOI0 Tra3a B  3aKpPbITOM  cocyle  CpeaHss
KHHeTHYeCKas SJHePrus NOCTYNATEeJIbHOI0 IBHKEHHUS €ro MoJieKyJl YBeJM4Wiach B 2 pasa.
IIpu 3TOM naBieHMe ra3a
Ilpasunvhoiti omeem: yseauuumces 6 2 pasa

6.I1pu yBeJINYEeHUH TeMIlepaTypsbl H1eaJIbHOT0 rasa B 3 pa3a
cpeaHsisl KBaPATHYHAS CKOPOCTH MOJIEKYJI

Ilpasunvhoiti omeem: ygeauuumcs 6 \/5 pas

7.B 1BYX OJMHAKOBBIX COCY/IaX NMPHU PABHBIX JaBJEHUSIX HAXOASATCHA BOAOPO/I U TeJIHid.
Bo ckoa1bKO pa3 BHYTPeHHfiS JHeprusi BOAOpPoAa 0oJibllle BHYTPEHHell JHepPruu re-
auna?

Ilpasunvnoii omeem: 6 — pasa
3

8. B HekoTOpOM mpollecce ra3 copepmaer padory, paBHy SM/I:k, a ero BHyTpeHHsIsI
JHeprusi yMenbmmiaach Ha 2 M/x. Kakoe K0J1M4eCTBO TEIVIOTHI IIePeJaHO ra3y B 3TOM Mpolec-
ce?

Ipasunvnwviti omeem: 3 M/

9. SIBieHMe TenJONPOBOJHOCTH HMeeT MeCTO TMPH HAJIMYHUH TPaJHEHTa

IIpasunvroviti omeem: memnepamypol

10. Toyeunsblii 3apsin +QHAXOAUTCH B LeHTpe cepuyeckoii noBepxHocTu. Ecam noda-
BUTDb 3apsill -BHYTPB C(ephl, TO NOTOK BEKTOPA HANPHAKEHHOCTH 3JIEKTPOCTATHYECKOI0 OIS
E yepes MOBEPXHOCTh cepbl
Ilpasunvroiti omeem: yMeHbUUMCSL

11. Ha pucyHke H300pa:keHO ce4eHHe ABYX MNAapajleIbHbIX UIMHHBIX TPSIMOJIH-
HEHHBIX IPOBOJHHUKA ¢ NPOTHBONO/I0KHO HANPABJICHHBbIMH TOKamu |, =21, .
Nuaykuuss B MarHMTHOIO MOJIA PAaBHA HYJI0 B HEKOTOPOH TOYKe y4acT-
Ka a ] &

IIpasunvhoviti omeem: a

12. JIns cerHeTo3/1eKTPHKA CIPaBeVIMBbI YTBEP:KAeHUsI:
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1) B ompeneneHHOM TeMIEpaTypHOM MHTEpBaje UMEET MECTO CaMOIIPOU3BOJIbHAS MOJSPU-
3a1ys B OTCYTCTBUE BHEIIHETO 3JIEKTPUYECKOTO MO

2) quBaeKTpUYecKasi IPOHUIIAEMOCTb 3aBUCUT OT HAIIPSKEHHOCTH OIS

3) B OTCYTCTBHU BHELIHETO 3JIEKTPUUYECKOIO IOJI JAUIOJIbHBIE 3JEKTPUUECKUE MOMEHTHI
JIOMEHOB PaBHBI HYJIIO

Ilpasunvhoiti omeem: 1 u 2

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

Ilpasunvroviii omeem: 3,14

14. Ha nyTH eCTeCTBEHHOr0 CBAaTa NOMeNIeHbI JIBe NMJACTHHKH TypMaJjuna. Ilociae
NMPOXO0KIEHHUA MJIACTUHKHA 1 CBeT MOJHOCTHIO MOJSIPU30BAaH.
Eciu Ju J, - HHTEHCMBHOCTH CBeTa, NpOLIEIIero Ia-

'O
!

J
CTHUHKH 1 ¥ 2 COOTBETCTBEHHO, HJ, = 71, TOrAAa YroJl MexKIy

HanpasjenusiMu: 00u 0°'0' paBeH
Ipasunvnwiii omeem. 60°

15. Ha pucyHke noka3aHa KpuBasi 3aBUCHMOCTH CIIEKTPAJIbHON MJIOTHOCTH YHEPTreTH-
YeCKOM CBETUMOCTH a0COJIIOTHO YEePHOro Teja oT MIuHbI BoJHbI mpu T=6000K. Ecau Temmne-
paTypy Tejla yMeHbIIUTH B 4 pa3a, TO AJIMHA BOJIHbI, COOTBETCTBY-
omasi MaKCUMYMY H3JIy4YeHUs] Aa0COJIOTHO YepHOro TeJja

1
I
Ipasunvrviti omeem: yseauuumcesi 6 4 pasa !
I
|
H
|

l§
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5.4 MeTonnuyeckne MaTepHaJibl, ONpeaes0IMe NPouexyphbl OlleHUBAHUSA 3HAHMI,
YMeHH i, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapaKTepU3yIUX dTanbl GopMUpOBaHMS
KOMIIeTeHLM i

JIJis KOMILJIEKCHOM OLIEHKH KadyecTBa y4eOHOU paOoThl oOyuaroluxcsi BHEApEeHa OalTbHO-
pPEUTUHrOBas CUCTEMA OLIEHKH Y4€OHBIX JOCTHKEHUM 00ydaroIuxcsl.

bannbHO-pedTHHTOBAs cHUCTEMa OLIEHKH Y4YeOHBIX JOCTHMKEHHH O0YyJaroIIMXCs HalpaBiieHa
Ha peLICHHE CIEAYIOIIMNX 3a]1a4:

- MOBBIIIEHUE MOTHUBAIMU OOYYAIOMIMXCS K OCBOEHHUIO 00pa3oBaTENbHBIX MPOTrpaMM IIyTeM
0oJee BrICOKOM MU (hepeHIMANN OIICHKH X y4eOHOU paboThI;

- MIOBBIILIEHUE YPOBHS OpraHu3alny o0pa3oBaTeNbHOTO MpoIiecca B yHUBEPCUTETE.

[Topsimox HauuciieHUs: 0aJIOB JOBOJSATCS OO CBEACHUS KaXKJOrO OOYyYaroIlerocs B Havaje
ceMecTpa U3y4eHUs: JUCIUILTHHBIL.

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

- IIepBasi COCTABJIAIONIAs — OLICHKA PEryJIIPHOCTH, CBOEBPEMEHHOCTH U KaU€CTBA BHITIOJHEHUS
CTYIEHTOM y4eOHOM paGoThl MO U3YUEHUIO AUCLUILIMHBI B TEUEHUE MEPUOa U3YUYEHUS TUCIUILIH-
HBI (cemecTpa) (cymma — He 6osiee 85 O6anoB). bamibl, XapakTepu3yroIIUe yCIeBaeMOCTh CTYICHTa
0 TUCUUIUIMHE, HAOUPAIOTCS UM B TEYEHHME BCETO MepHo/ia 00yueHUs 32 U3yUCHHE OTACIbHBIX TEM
U BBINOJIHEHHUE OTJIENbHBIX BUJIOB padoT.

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

OO0muit 6am1 TeKyIero KOHTPOJIS CKIIAIbIBACTCS U3 CIASAYIONINX COCTABISIONIUX

- TOCEIIAEMOCTh — CTYICHTY, TOCETHUBIIEMY BCe 3aHATHS, HauuciseTcst 20 6auios;

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

- KOHTPOJIbHbIE MEPONPUATHUS (TECTUPOBAHUE, KOHTPOJIbHbIE PAO0OThI) — MaKCUMAaJIbHASI OLIEH-
Ka 25 6aioB.

- boHycHI - 20 6anoB.

Jlo npoBeneHns NpOMEKYTOUHOM aTTeCTallUU MPeNnofaBaTeslb MOXKET B Ka4eCTBE MOOIIpe-
HUS HAYUCIUTH oOydaroniemycs 10 20 JOMOoTHUTENbHBIX (OOHYCHBIX) 0ajUIOB 3a MPOSBIICHUE aKa-
JIeMUYEeCKON aKTUBHOCTU B XOJI€ M3YyU€HUs JUCLMIUIMHBI, BBIIIOJHEHHE UHIUBUAYAIbHBIX 3aJaHUN
C OLIEHKOH «OTJINYHO», aKTUBHOE Yy4YacTHE B IPYNIOBOH MPOEKTHOM pabdoTe, HENOCpEeACTBEHHOE
y4JacTue B onuMnuagax u T.n. Hauncnenne OOHYCHBIX 0asIOB MPOM3BOAUTCS Ha MOCIEIHEM 3aH -
Tun. Ha nepBbIX 3aHATUSAX MpeEnoiaBaTeib BbIJIAET CTyIeHTaM I'paduK KOHTPOJIbHBIX MEPOIIPUATHIMA
TEKYIIEro KOHTPOJIS.

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

Texymuii KOHTPOJIb IPOBOAUTCS B TEUEHUE CEMECTPA C LIEJIBIO ONPEJEICHNs YPOBHS YCBOE-
HUs o0ydaromMMHCs 3HaHUM, (OPMUPOBAHUS YMEHUH, HaBBIKOB M (WJIM) OMbITA AESTEIbHOCTH,
CBOEBPEMEHHOTO BBISBIICHUS IpenoaBaTeeM He0CTaTKOB B OJArOTOBKE 00y4arOMIUXCs U IPUHSI-
THS HEOOXOIUMBIX Mep IO €€ KOPPEKTUPOBKE, a TaK e JUIsl COBEPIIEHCTBOBAHUSI METOJUKU 00Y-
YeHUs1, OpraHu3aluy ydeOHoi paboThl U OKa3aHUs 00YYarOIUMCS MHIUBHUIyadIbHON TTOMOIITH.

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

- Ha 3aHATHAX (OIIpOC, pEILIEHUE 3a/1ay, JeJI0Bast Urpa, KpyIJIblid CTOJ, TECTUPOBAaHUE (TMCbMEHHOE
WM KOMITBIOTEPHOE), OTBETHI (ITMChbMEHHbBIE WIIM YCTHBIE) Ha TEOPETUYECKUE BOIPOCHI, pellIeHNe MpakK-
THYECKHX 33/]1a4 1 BBITOJTHEHNE 3a/IJaHUI HA PAKTUUECKOM 3aHATHH, BHINOJHEHUE KOHTPOJIBHBIX padoT;

- 110 pe3y/bTaTaM BbIMOJIHEHUS MHIMBUyaIbHBIX 3aJaHUI;

- 110 pe3y/bTaTaM MPOBEPKU KayecTBAa KOHCIEKTOB JIEKIM, pabouuX TeTpaael U UHBIX MaTe-
pHAaJoB;
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- 110 pe3yJbTaTaM OoT4eTa OOyUalOMIMUXCsl B X0/1€ MHIANBUAYAIbHOW KOHCYJIBTAIIUH MPEToIaBa-
TeJsl, IPOBOJUMOM B 4aChl CAMOCTOSITETIbHOM pabOThI, 10 UMEIOLIUMCS 33JJOJPKEHHOCTSIM.
Ha mnepBbIX 3aHATHSX MPENoAaBaTeNb BBAAET CTyACHTaM IpaUK KOHTPOJIBHBIX MEpONpHs-

TUN TEKYIEro KOHTPOJIA.

I'PA®UK KOHTPOJBbHBIX MEPONPUATHH TEKYLIEr0 KOHTPOJISI
10 AUCHUIIHHE

DopMa KOH-
Sran TPOJIBHOI'0 Mepo- Mecsu npo-
NPpUATHSA (TECT. BeJICHUA KOH-
Ne u HaumeHoBaHMe TeMbl | @opmupye- | Uaaukarop | ¢popmu- P ( i !
KOHTPOJIbHASI Pa- | TPOJILHOIO Me-
KOHTPOJBbHOI'O MEPONPHU- | Masi KOMIIE- | JOCTHKCHUSA | pOBAHUA ™
00Ta, YCTHBIH ponpuATHs
ATHUA TCHIUA KOMIICTCHIIUH | KOMIIC-
S 0mnpoc, KOJJIOKBH- |O4vHas gopma /
M, JejioBasi urpa u 3a04YHas
T.IL.)
1. «®Dusnueckue ocHobl|OIIK-1 OIIK-1.1 I>Tan ®deBpaib
MEXAHUKH lIaranm |YcTHBII onpoc
2. «Monekynsapuas ¢u-|OIIK-1 OIIK-1.1 I>ran Mapt/Hos6pb
KontposbHass pa-
3WKa ¥ TEPMOJUHAMHIKA lIoran
6ota
Il>ran
3.  «Onekrpuuecro u|OIIK-1 OIIK-1.1 I>Tan Arnpenb
Kontponbnas  pa-
MAarHeTU3M» lIaran
oora
IllyTan
4. Onrruka n aromHas ¢u-|OIIK-1 OIIK-1.1 IaTamn Maii
3UKa» llstan | YcTHBI onpoc
Il>ran

Yemuwuit onpoc — HambGonee pacnpOCTpaHEHHbBIM METOJ] KOHTPOJIS 3HAaHUH CTYJEHTOB,
IIpelyCMaTpUBAIOLUI YPOBEHb OBJIAJ€HUSI KOMIIETEHIUSIMHU, B T. Y. IIOJHOTY 3HAHUN TeopeTuye-
CKOTO KOHTPOJIMPYEMOT'O MaTepHaia.

[Ipn ycTHOM ompoce ycTaHaBIMBAETCsl HEMOCPEICTBEHHBIM KOHTAKT MEXIY IpernojaBaTe-
JIEM U CTYJIEHTOM, B IPOLECCE KOTOPOTO MPENOAaBaTeib MOIy4aeT HIMPOKUE BO3MOYKHOCTH IS
W3Y4YEeHUS UHIUBUIAYAIbHBIX OCOOEHHOCTEN YCBOEHUS CTYAEHTaMU yueOHOT0 MaTepHuaia.

YCTHBIHM onpoc Mo JUCHUIUIMHE MTPOBOJUTCS HA OCHOBAHUU CaMOCTOSITEIbHON paboThI CTY-
JIEHTA 10 KaXXKI0My pa3zeiy. Bonpocel mpencTaBieHsl B IUIAHAX JIEKIUK 110 JUCLIUIUINHE.

Paznuuator ¢poHTaNbHbIN, HHAUBUAYATbHBIH U KOMOWHUPOBAHHBIN OIpoc. PporHmanbHbili
OIIpOC MPOBOAUTCA B (hopMe Oecenbl nmpenoaasarens ¢ rpynnoi. OH opraHMYecKd coueTaercs ¢ mo-
BTOPEHUEM IIPOWJICHHOTO, SIBJISASACH CPEACTBOM JUIS 3aKpEIUICHUs 3HAHWM M ymMeHui. Ero nocTtonH-
CTBO B TOM, 4YTO B aKTHBHYIO YMCTBEHHYIO paOOTy MO>KHO BOBJIEYb BCEX CTYJIEHTOB Ipymnmbl. J[is
3TOTrO BOIPOCHI JOJKHBI AOMYCKaTh KPaTKyto (hOpMy OTBETA, ObITh JIJAKOHUYHBIMH, JJOTHUECKH YBSI-
3aHHBIMHU JPYT C JAPYroM, JaHbl B TaKOH MOCII€A0BAaTENIbHOCTH, YTOOBI OTBETHI CTYAECHTOB B COBO-
KYITHOCTU MOTJIM PACKPBITh COZEpKaHUE pa3zena, TeMbl. C MoMolbio (PpOHTAIBLHOTO OMpoca Ipe-
[10/1aBaTeIb UMEET BO3MOXKHOCTH IPOBEPUTH BBINIOJHEHUE CTYJEHTAMM JOMAIIHETO 3aJaHus, BbI-
SICHUTh TOTOBHOCTB TPYIIIbI K U3yYEHHIO HOBOT'O MaTepuala, ONnpeaeanTb copMUpOBaHHOCTH OC-
HOBHBIX MOHITHH, YCBOEHHE HOBOTO y4eOHOro Marepuaia, KOTOPBIA TOJIBKO YTO ObLI pa3o0paH Ha
3aHsTud. LlenecoobpazHo ucnonb30BaTh (PPOHTANBHBIN ONPOC TAKXKE Mepesl MPOBEACHUEM IPAKTH-
YeCKHUX paboT, TaK KaK OH MO3BOJISIET IPOBEPUTH MOATOTOBIEHHOCTh CTYJCHTOB K MX BBIITOJHEHHUIO.

Bonpocel TOMKHBI UMETh NMPEUMYLIECTBEHHO IOMCKOBBIM XapakTep, 4YTOOBl MOOYXIaTh
CTYJEHTOB K CaMOCTOSITEIbHONW MBICIUTEIIBHOMN JIEATENBHOCTH.

HnousuoyanvHulti onpoc MpeanoyiaraeT 0ObSICHEHUE, CBA3HBIE OTBETHI CTYJIECHTOB Ha BO-
MIPOC, OTHOCSIIUICS K U3y4yaeMoOMYy y4eOHOMY MaTepually, IMO3TOMY OH CIY)KUT BaXKHBIM CpeJl-
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CTBOM Pa3BUTHUS PEYM, MAMATH, MBIIUICHUS CTYAEHTOB. YTOOBI clenaTh TaKylo MpOBEpKy Ooisee
ri1y00Ko#, HE0OXOAUMO CTaBUTH TEpe]l CTYJEHTAMH BOIIPOCHI, TPeOyIOIINe pa3BEPHYTOro OTBETA.

Bonpocs! 111 MHAMBUIYATBHOTO OMPOCA JOJDKHBI OBITh YETKUMH, SICHBIMU, KOHKPETHBIMH,
€MKHMH, UMETh MPUKIIATHON XapaKTep, OXBaThIBaTh OCHOBHOM, paHee MPOIICHHBIA MaTepHall mpo-
rpamMmel. X conepkaHue MOMKHO CTUMYJIMPOBATh CTYAEHTOB JIOTMUECKH MBICIUTH, CPAaBHUBATD,
aHAJIM3UPOBATh CYUTHOCTh SBJIEHUH, JOKA3bIBATh, TOAOUPATH YOS IUTEIbHBIC IPUMEPHI, YCTAHABIIH-
BaTh IPUYMHHO-CJIEICTBEHHBIE CBSA3M, J€JIaThb OOOCHOBAaHHBIE BBIBOJBI U 3TUM CIOCOOCTBOBATH
O00BEKTUBHOMY BBISBIICHUIO 3HAHUM CTYIEHTOB. Bompockl 0OBIYHO 3aJal0T BCEM Ipymie U Mmocie
HeOOoJIbIION May3bl, HEOOXOIUMOHN IS TOTO, YTOOBI BCE CTYIEHTHI MOHSIN €r0 U MPUTOTOBUIINCH K
OTBETY, BBI3BIBAIOT JIJI1 OTBETA KOHKPETHOI'O CTY/ICHTA.

Jnis Toro 4toObl BBI3BATh MPU IMPOBEPKE MO3HABATEIBHYIO aKTUBHOCTH CTYACHTOB BCEH
IPYMIIbL, [[e1eCO00pa3HO COYETaTh UHIUBUIYATbHBIA U (PPOHTAIBHBIN OIpOC.

JUTMTenbHOCTh YCTHOTO OIPOCa 3aBUCHT OT YU4e€OHOTO MpeaMeTa, BUia 3aHATHIA, HHAUBHY-
QJIbHBIX 0COOEHHOCTEHN CTYICHTOB.

B mpouiecce ycTHOro ompoca IpenojaBaTesto He00X0AUMO NMO0YX/1aTh CTYAEHTOB UCIIOJb-
30BaTh IPU OTBETE CXEMBbI, TpadUKU, AUATPAMMBI.

3aKiIrounTeIbHas YacTh YCTHOTO ONpoca — MOAPOOHBIN aHaIN3 OTBETOB CTyAeHTOB. [Ipeno-
JlaBaTeb OTMEYAET MOJIOKUTEIbHBIE CTOPOHBI, YKa3bIBAET HA HEJTOCTATKH OTBETOB, JEJIAET BHIBOJ O
TOM, KaK U3y4eH y4eOHbIil MaTepuai. IIpu olieHke 0TBETa YUMTHIBAET €r0 MPaBUIBLHOCTh U IOJIHO-
Ty, CO3HATEJIbHOCTb, JIOTUYHOCTh M3JIOKEHUSI MaTepuala, KyJbTypy PEUH, YMEHUE YBS3bIBATH TEO-
peTUYecKHe TOJIOXKEHUS C MMPAKTHKON, B TOM YUCIe U ¢ Oynymieil mpodeccHoHaIbHON eATeNbHO-
CTBIO.

Kputepun u mkaJjbl 0lleHHBAHUS YCTHOI0 OIIPOca

Kpurepuu olieHKH IIpU TEKYIIEM KOHTPOJIE OueHka
CryneHT OTCYTCTBOBAJI Ha 3aHATHH WM HE IpUHUMaN y4yactus. He- «HEYIOBJIETBOPUTEIIBLHO
BEPHbIC U OUIMOOYHBIE OTBETHI 110 BOIIPOCaM, pa30upaeMbIM Ha CEMU-
Hape
CryneHT NpUHUMAET yyacTHe B 00CYXKJIEHUH HEKOTOPBIX Ipo0ieM, «YZOBJIETBOPUTEIILHO

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

CTyAeHT NpHHUMAET y4acTHe B OOCYXICHHU HEKOTOPBIX MPOOIIeM, «XOPOILIO»
JaéT OTBETHI Ha HEKOTOPBIC BOMPOCHI, TO €CTh HE MPOSIBIISET JOCTATOY-
HO BBICOKOW aKTUBHOCTH. BEpHOCTBH CyX/IEHHI CTyJeHTa, MOJHOTa U
PaBWIBHOCTH 0TBETOB 60-79%

CrTyneHT 1eMOHCTpUpPYET 3HaHUE MaTepuaia 1o pas3ieny, OCHOBaH- «OTJIINYHOY
Hbl€ Ha 3HAKOMCTBE C 00S3aTEIbHON JIUTEPaTypod M COBPEMEHHBI-
MU MyOJIMKalMAMU; JaeT JIOTMYHbIE, ApT'yMEHTHPOBAHHBIE OTBETHI
Ha IIOCTABJICHHBIE ONPOCHI. BhICOKAst aKTUBHOCTB CTY/AEHTA IIPU OTBE-
Tax Ha BOIIPOCHI MIPENOaBaTellsl, aKkTHBHOE y4acTHE B IIPOBOJIUMBIX
auckyccusax. IIpaBuibHOCTh OTBETOB M ITOJHOTA UX PACKPBITUS JTOJIK-
HBbI cocTaBJsATh Oosee 80%

TecTupoBanne. OCHOBHOE JOCTOMHCTBO MeCM OG0l (hOPMbL KOHMPOJIA — IPOCTOTA U CKO-
pOCTh, C KOTOPOM OCYIIECTBIISIETCS IepBasi OLIEHKA YPOBHS OOyYE€HHOCTH IO KOHKPETHOH Teme,
MO3BOJISIONIAsA, K TOMY €, PEalbHO OLIEHUTh TOTOBHOCTh K HTOTOBOMY KOHTPOJIIO B MHBIX (hopmMax
U, B cllydae HE0OXOJUMOCTH, OTKOPPEKTUPOBATh T€ WM WHbIE 3JIEMEHTHI TeMbl. TecT dhopMupyer
IIOJIHOTY 3HAaHUHN TEOPETUUECKOTO KOHTPOJIUPYEMOr0 MaTepHaia.

KpnTepml H IIKAJbl OHCHUBAHHUA TECTOB
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Kpurepuu onieHku npu TeKyuemM KOHTpoJie

MPOLIEHT TMPaBWIBHBIX OTBeTOB MeHee 40 (1o 5 6anbHOM CUCTeMe KOHTPOJISI — OLIEHKA «HEYIO-
BJICTBOPUTEIILHO);

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

MPOLIEHT MpaBWIBHBIX OTBETOB 60 — 79 (10 5 6anpHOI CHCTEME KOHTPOJIS — OIIEHKA «XOPOIIIO»)

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

Kpurepun u mkajabl oueHuBanus pedeparon (10KJI210B)

Ouenka [Ipodeccuonanbubie OTyeTHOCTh
KOMTICTCHITNH
Pabora BbInoHeHa Ha BEICOKOM PO eCcCHOHaTILHOM
ypoBHE. [T0THOCTBIO COOTBETCTBYET MOCTABICHHBIM B 3a- .
. [TucemeHHO 0 OpPMIIEHHBII
JTaHUM LesaM U 3aaa4daM. [IpeacraBneHHblil MaTepuan B
nokinan (pedepar) mpen-
S) OCHOBHOM BEpEH, JIONMYCKAIOTCS MEIIKHE HETOUYHOCTH.
cTaBJieH B cpok. [lonHo-
CryneHTt cBOOOAHO OTBEUYAET HA BOIIPOCHI, CBA3AHHBIE C
CTBIO O)OPMIICH B COOT-
JOKJ1a10M. BeIpaxkeHa criocoOHOCTh K MpodheccHoHallb-
N . BETCTBUU C TPEOOBAHUSIMHU.
HOM ajanTainuu, MHTEPIIpeTaluy 3HaHUN U3 MEXKIUCIHU-
TUTMHAPHBIX 00JIacTen
Pabora BbInoIHEHA HA JOCTATOYHO BHICOKOM Mpodeccu- .
[MucemenHO 0opMITEHHBII
OHAJILHOM YPOBHE, JIONMYIIEHBI HECKOJIBKO CYIIIECTBEH-
noknan (pedepar) npea-
4 HBIX OIIMOOK, HE BIUAIOMINX HA pe3ynbTaT. CTYIeHT OT-
CTaBIICH B CPOK, HO C HEKO-
BEYACT Ha BOMPOCHI, CBI3aHHBIC C JOKJIAJIOM, HO HEJ0-
TOPBIMH HETOPAOOTKAMHU.
CTaTOYHO MOJTHO.
[MucemenHO 0hopMIIEHHBII
YpoBeHb HEZJOCTATOYHO BBICOK. [lOMyIIeHbI CyIIeCTBEeH-
noknan (pedepar) npea-
HBIC OIMOKH, HE CYIIECTBEHHO BIIUSIONINE HA KOHSYHOE
CTaBJICH CO 3HAYUTEIIBHBIM
3 BocnpusaTue matepuana. CTyIeHT MOKET OTBETUTS JIUIIb
ono3aaHueM (Oosee Heme-
Ha HCKOTOPBIE U3 33JaHHBIX BOIIPOCOB, CBSI3aHHBIX C JI0-
nn). IMeroTest oT/IeNIbHBIC
KJIZIOM.
HEJ0YeThl B 0QOpMIICHUH.
[TuceMeHHO 0 opMIIEHHBIN
oknan (pedepar) npen-
Pabora BeImoIHEHAa Ha HU3KOM ypoBHE. JlOMyIIeHbI Tpy- A A (pedepar) npen
CTaBJICH CO 3HAYUTEIILHBIM
2 1 HU- | Oble ommOKku. OTBETHI Ha CBSI3aHHBIE C JOKJIAA0M BO-
ono3aanueM (Oonee Heme-
xKe MPOCHl 0OHAPYKUBAIOT HEMOHUMAHUE TIPeIMeTa U OT-
am). Umerotcs cyiecTBeH-
CYTCTBHE OPHUEHTAIIMU B MaTepuae JOKIaa.
HBIE HEZ0YETHI B 0hopMm-
JICHWH.
KpuTtepuu u mkajibl OlleHUBaHNsI NPe3eHTANNH
MuHuManbHbII N3noxxeHHbIH, 3aKOHUYEHHBIH, .
Heckpur- . " OO0pa31oBebIil OTBET
OTBET PACKPBITBHIA OTBET | TOJIHBIA OTBET
TOPBI 3)
2 3 4
[IpoGnema pac-
P P [TpobGnema packpsiTa
[Ipob6nema pac- kpbiTa. [IpoBenen
MOJHOCTHIO. ITpoBe-
KpbITa HE TIOJTHO- | aHAJIH3 TPOOJIEMBI
[IpoGnema He JIeH aHaJu3 npoodJe-
CTBIO. 0e3 MpUBICYCHHUS
PackpeiTHe | packpbITa. . | MBI C IpUBIICYCHHEM
BrmBoas! He crie- JIOITOJTHUTEIbHOMN o
npoOsieMbl | OTCYTCTBYIOT JIOTIOJTHATETBHOM JTH-
TIaHBI W/WJIH BBIBO- | TUTepaTypsl. He
BBIBOJIBI. TepaTypel.
6l He 000OCHOBA- | BCE BBIBOJBI ClE-
BriBosib1 060cHOBa-
HBI. JaHbl W/umm 06oc- HEL
HOBaHBI.
IIpencraB- | [IpencraBnsiemas | [lpeacraBnsemas | [lpencraBnsiemast | [lpeacraBnsiemast un-
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JIeHUE nHopMmanus 10- | uHbGopMmarusa He | mHbopManusa cu- | popmarusa cuctema-
THYECKH HE CBSI- | CUCTEeMAaTHU3HPOBA- | CTEMATU3UPOBaHA | TH3UPOBAHA, MOCHE-
3aHa. Ha W/WIK HEe TOo- U TI0CJIeI0BaTelb- | J0BaTeNIbHA U JIOTH-
He ucnons3oBa- | cienoBarenbHa. Ha. YECKH CBS3aHA.

HBI TIpodeccro- Hcnons3oBan 1-2 | Ucnonb3oBano 60-| Mcnonb3oBaHo Oosee
HaJIbHBIE TEPMU- | IpodeccroHanb- | Jiee 2 mpodeccuo- | 5 mpodeccuoHaTbHBIX
HBI. HBIX TePMHUHA. HAJIbHBIX TEPMH- | TEPMHUHOB.
HOB.

He ncnons3osa- Hcnonbs3oBanbl Hcnonbs3oBanbl

[IInpoko ucnoib3o-
HbI HHGOpMaLU- | UH(GOPMAIIMOHHBIE | HHPOPMAITMOHHBIE

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

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

(PowerPoint).

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

OTCyTCTBYIOT OIIMO-
OOK B mpeAcTaB- | OIIMOKH B ipel- | OOK B MPEACTaBIIs- .
. . . KU B [IPE/ICTABISIEMOM
nsiemoii uudop- CTaBJIIeMOM UH- | eMoi nHpopma-
uHpOpMaLUu.
MalllH. dhopmanuu. LUH.
OTBeTHI Ha BOMIPOCHI
Tonbko oTBeTh HA | OTBETH HA BOIIPO-
OtBetsl Ha | Her oTBeTOB Ha MIOJTHBIE C IPUBH/IE-
AJIEMEHTAPHbIE BO- | ChI MTOJIHBIE U/ WU
BOIPOCHI BOIIPOCHI. HUEM IIPUMEPOB
MIPOCHIL. HACTHYHO TOJHEIE. |

[Ipouienypa olleHHMBaHUS KOMIIETEHIIMNA OOY4YaIOIIUXCS OCHOBAaHA Ha

Tax:

CIIEIYIOIIUX CTaHAap-

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

2. MHOrOoCTYNIEHYaTOCTh: OIIeHKA (KaK MperojaBareieM, TaK M CTyJIEHTaMH TPYIIbl) U

CaMOOIIeHKa 00Y4Yalomerocsi, OOCYXIeHHE pe3yJIbTaTOB M KOMIUIEKC Mep IO YCTpaHe-
HUIO HEJOCTaTKOB.

3. ExuHCTBO WCHONB3yeMOW TEXHOJOTHH MJIsi BCEX OOYYAalOUIMXCS, BBINIOJIHEHHE YCIIO-
BUIi COTMIOCTAaBUMOCTHU PE3yJIbTATOB OILICHUBAHMSI.

4. CobmroeHue Nocae10BaTeIbHOCTH MPOBEACHMS OLIEHKH: IPETYCMOTPEHO, UTO Pa3BUTHE

KOMIIETEHIIUM UIET MO0 BO3PACTAHUIO UX YPOBHEHN CIIOKHOCTH, & OLIEHOYHBIE CPEICTBA HA KaXIOM
JTarne YYMUTHIBAIOT 3TO BO3pacTaHUe. Tak Mo KaxaoMy pa3ieny AUCHMIUIMHBI UAET HaKOIUIEHHE
3HAaHWH, Ha MPOBEPKY KOTOPBIX HANPABJICHBI TAKHE OLIEHOUYHBIE CPEJCTBA KAK YCTHBIM OINpPOC H
MO/ArOTOBKA J10KJIa10B. [lanee npoBoauTcs 3a1auyHoe 00ydeHHe, MO3BOJISIONIEE OLIEHUTh HE TOJIBKO
3HAHHSA, HO YMEHHUs, HaBBIK M ONBIT NPUMEHEHHS CTYAEHTOB IO MX IpuMeHeHuro. Ha 3axmroun-
TEJIBHOM 3Tare NMPOBOJUTCS TECTUPOBAHME, YCTHBIM ONMPOC WM MUCbMEHHasi KOHTPOJIbHAsE padboTa
II0 pa3zeny.

[IpomexyTouHas aTTecTalysi OCYLIECTBISIETCS, B KOHIIE Ka)KJJOTO CEMECTpa U MpeACTaBIseT
co00i UTOTOBYIO OLIEHKY 3HAHUH MO JUCLHUIUIMHE B BUJIE IPOBEACHUS IK3aMEHAIlMOHHOM MpoLeay-
pHI (3K3aMeHa), BHICTaBJICHUS 3a4€Ta, 3alllUThl KypCOBOM pabOThI.

IIpouenypa mpoMexXyTOYHOM aTTeCTallMM IPOXOJUT B COOTBETCTBUM ¢ llonoxkennem o teky-
IIeM KOHTPOJIE M TMPOMEXKYTOUHOW aTTecTauuu oOydaromuxcs. [IpomexyrouHas arrectanus B
¢dopme 3aueTa MPOBOAUTCS B (hOpMe KOMITBIOTEPHOTO TECTUPOBAHUS WIIM YCTHOTO OMpoca, B popme
JK3aMeHa - B yCTHOU (hopme.

ATTecTallMOHHBIE UCIIBITAaHUS B (hOpME 3aueTa MPOBOJATCS IMPENoaaBaTesieM, BEIYIIUM JIeK-
LMOHHbBIE 3aHATHUS N0 JAHHOW AUCLMILIMHE, UM MPEnoiaBaTesIMU, BEIyIIMMU IPAKTHYECKHUE 3a-
HATHS. ATTECTallMOHHBIE MCIBITAaHUS B (pOpME YCTHOTO 3K3aMEHa MPOBOJSATCS INPENoAaBaTeseM,
BEYILIUM JIEKIIHOHHBIE 3aHSTHS 110 JaHHOM nucruruinHe. [IpucyrcTBre MOCTOPOHHUX JIMIL B XOJI€
MIPOBE/ICHUS aTTECTAlIMOHHBIX UCTBITAHUN 0€3 pa3peleHns peKTopa Wi MPOpPEeKTopa He J0MmycKa-
eTcs (3a UCKII0YeHHEeM paOOTHUKOB YHUBEPCUTETA, BHIMOIHIIONINX KOHTPOJIUpPYIOUIe QYHKINN B
COOTBETCTBUH CO CBOMMH JIOJDKHOCTHBIMH OOSI3aHHOCTSIMH). B ciydyae oTCyTCTBHSI BEAYIIEro mpe-
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[I0JaBaTeNsl aTTeCTAllMOHHbBIE MCIBITAHUS IPOBOAATCS IIPENOAABATEIEM, HA3HAYCHHBIM IMHCbMEH-
HBIM PacHopsDKEHUEM 10 Kadenpe.

NHBaymapl ¥ auLa ¢ OrpaHUYECHHBIMU BO3MOXHOCTSIMHU 310POBbsl, UMEIOLIME HAPYILICHUS
OIIOPHO-ABUIaTENIBHOIO aIIapara, MOT'YT IOIYCKAThCs Ha aTTECTALIMOHHBIC MCIIBITAHMS B COIPO-
BOXKJIEHUU aCCHCTEHTOB-COIIPOBOXKIAIOIIUX.

Bo Bpemst aTTecTallMOHHBIX UCHBITAHUN OOydarouiyecs MOIYT IOJb30BaThcs pabodeil mpo-
IrPaMMOW JMCLUIUIMHBI, & TAKXKE C pa3pellieHus NpernoaaBaTens ClipaBOYHOM U HOPMAaTUBHOM JIUTe-
paTypou, KalnbKyJIATOPaMHU.

Bpems moaroToBku oTBETa MU CAaYe 3K3aMEHA B YCTHOH (pOopMe JTOHKHO COCTABIISATH HE Me-
Hee 40 MUHYT (110 JKeJIaHUI0 00Y4aroLIerocss OTBET MOXKET OBbITh 1O0CPOUYHBIM). Bpemst orBera — He
6onee 15 MUHYT.

IIpu mpoBeAeHUU YCTHOTO SK3aMeHa SK3aMEHAI[MOHHBIN OUJIeT BEIOMpPAeT caM 9K3aMeHyeMbli
B CIIy4aliHOM nopsake. IIpy moaAroTroBke K ycTHOMY 9K3aMEHY 9K3aMEHYEMBIH, KaK IIPABUIIO, BEIET
3aIlMCH B JIMCTE YCTHOT'O OTBETA, KOTOPBIH 3aTeM (110 OKOHYaHUU HK3aMEHA) CIaeTCs HK3aMEHaTopy.

DK3aMEeHATOPYy MPEOCTABISIETCS IPAaBO 331aBaTh 00YYAIOMIMMCS JOHNOJIHUTEIbHbBIE BOIIPOCHI
B paMKax MporpamMmsl AUCLMILIMHBL, @ TAKXKE, IOMUMO TEOPETUYECKUX BOIPOCOB, JaBaTh 3a1ayl,
KOTOPBIE U3YYAINCh HA IPAKTUYECKUX 3aHATHAX.

OneHka pe3ysIbTaTOB KOMIIBIOTEPHOIO TECTUPOBAHUSA M YCTHOTO aTTECTALIMOHHOIO HCIBITA-
HUS 00BABISIETCS 00yUYAIOMIUMCS B IEHb €T0 IPOBEICHHUSL.

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

JewcTBue Cpoku Meroauka OTBETCTBEHHBIN
3aoyHas opma

Brimaua BonpocoB K 3K3a- 1 3ansTHE Ha nexkuusx, Benywmmit npenogasaresib
MEHY 110 UHTEPHET

Koncynbranun B CECCHIO Ha rpynnosoit Benymmit npenoaasaresib
KOHCYJIbTALIN

DK3aMeH B CECCHIO Yerao no ®OC Benymuit npenonasarens

DopMHUPOBAaHUE OLICHKU Ha HK3aMeHe B cootBercTBUM Benyumii npenonasarens
C KpUTEPHUSIMU

6. IEPEYEHb OCHOBHOM U JJONOJHUTEJbHOMW YYEBHOM
JINTEPATYPBI, HEOBXOJIUMOM JJIs1 OCBOEHUS TUCHUILINHBI

KoanuecTBo B

OcHoBHas IMTEeparypa 0ndMoTeKe / CCHLIJIKA HA
IBC

I'padorckwuii, P. U. Kypc dusuxu / P. U. I'padosckuit. — Uza. 4-¢, | http://biblioclub.ru/index.p
nepepad. — Mockga : Beicmias mikona, 1974, — 552 c. : wi. — Pexxum | hp?page=book_red&id=49
JIOCTYyTIA: o IIOITHCKE. — | 4670
URL.: https://biblioclub.ru/index.php?page=book&id=494670. —
TeKCT : 2IEeKTPOHHBIN.
WBanos, U. B. OcHoBbl (usuku 1 6uodusuku : yuebHoe nocodbue / | https://e.lanbook.com/boo
WU. B. UBanoB. — 2-¢ u3n., ucnp., gon. — Cankr-IlerepOypr : | k/210917
Jlanwp, 2022. — 208 c¢. — ISBN 978-5-8114-1350-8. — TekcrT :
ANEKTPOHHBIN // JlaHb : 3JIEKTPOHHO-OMONMOTEYHAs CUCTeMa. —
URL: https://e.lanbook.com/book/210917. — Pexxum nmoctyma: ajis
ABTOPH3. OJIb30BATEIICH.

JIoTIOJTHUTEIbHAS JIUTEPaTypa KonnuectBo B 6ubnmmnoTeke
/ ccpinka Ha ObC
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https://biblioclub.ru/index.php?page=book&id=494670
http://biblioclub.ru/index.php?page=book_red&id=494670
http://biblioclub.ru/index.php?page=book_red&id=494670
http://biblioclub.ru/index.php?page=book_red&id=494670

Wsanos, 1. B. CoopHuK 3a1a4 110 Kypcy OCHOBBI Gu3uku u 6uodu- | https://e.lanbook.com/boo

3uKH : yuyeOHoe mocooue / M. B. MBaHoB. — 2-¢ m3n., ucnp. — | k/210920
Cankr-Ilerepoypr : Jlanp, 2022. — 128 ¢. — ISBN 978-5-8114-
1349-2. — Tekcr: oanekTpoHHBIH // JlaHB : 3IIEKTPOHHO-
OuOIIMoTeYHAS cucTema. — URL:

https://e.lanbook.com/book/210920. — Pexxum nocrtymna: [uis aBTO-
pH3. OJIb30BaTENEH.

OmnpezencHrue MOMEHTa HHEPIMH TBEPIOro Tena auHamudeckum | http://ebs.rgazu.ru/index.p
MeToaoM : Meroandeckue ykazanus / E.I'. banenko, T.}O. Tapyco- hp?q=node/4741

Ba. — lIlepcuanoBckuit : Joul'AY, 2014. — 22 c¢. — URL:
http://ebs.rgazu.ru/index.php?g=node/4741. — TekcT : 3IEKTPOH-
HBIM.

Omnpenenenue ycKOpeHHe CBOOOJHOTO MaJCHHs ¢ IOMOIIbIO MaTe-
MaTHYECKOT0 MasiTHUKA: Meroanuyeckue ykazanusi / E.I'. Banenko, http://ebs.rgazu.ru/index.p
T.}O. Tapycosa. — IlepcuanoBckuii : lonl’'AY, 2014. — 20 c. - .

URL: http://ebs.rgazu.rufindex.php?q=node/4603. — Texcr : nex- | P?0=n0de/4603
TPOHHBIH.
dusnka: METOAMYCCKUE YKa3aHHs M 3aJaHus /I KOHTPOJIbHOM pa- | http://ebs.rgazu.ru/index.p
6otel / coct.: E.I'. banenko, B.B. Manako. — IlepcuanoBckuii : hp?g=node/4742

Houl'AY, 2015. - 61 C. - URL.:
http://ebs.rgazu.ru/index.php?g=node/4742. — TekcT : 3IEKTPOH-
HBIIA.

dusnka. MexaHuka U MoJieKyJisipHas (usuka : Mmeronudeckue yka- | https://e.lanbook.com/boo
3anus / cocraputenu E. I'. Banenko, A. I'. MokpueBuu. — Ilepcua- k/148578

HoBckuil : Jlonckoit I'AY, 2020. — 40 c. — TekcT : 3JIeKTpOH-
Helii / Jlanb : ayeKTpoHHO-OMONHMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/148578. — Pexxum moctyma: i aBTO-
pH3. OJIb30BATEIIEH.

7. METOIUYECKUE YKA3ZAHUA JJIS1 OBYUYAIOIIIUXCSA
1O OCBOEHHMIO JTUCIUITJIMHbI

Memoouueckue pexomenoayuu no pabome Ha0 KOHCNEKMOM JIEKUUIL 60 6pema U nocie
npoeeodenus 1eKyuu.

B xoze neKIMOHHBIX 3aHITHIH 00y4YaroIMMCsl PEKOMEHYETCsl BBIIIOJIHATh CIEAYIOLINE AeH-
ctBusl. BecTn koHcnekTHpoBaHue yuyeOHOro marepuana. OOpamaTb BHMMaHHUE Ha KaTeropuw,
(OpMyJIMPOBKH, PaCKpbIBAIOLINE COACPKAHUE TEX WIIM UHBIX SIBICHUN M MPOLECCOB, HAYYHbIE BBI-
BOZBI U IPAKTUYECKHE PEKOMEHJALMU N0 UX NPUMEHEHUIO. 3a/1aBaTh MPENOaBaTeNl0 YTOUHSIO-
L{1€ BOIPOCHI C LIEIBIO YACHEHUS TEOPETUYECKUX TOJIOKEHUM, pa3pelIeHUs] CIIOPHBIX CUTYallU.

JenarenbHO OCTaBUTh B paOOYMX KOHCIEKTAX IMOJIsl, HA KOTOPBIX O HEAyJUTOPHOE BPEMsI MOXK-
HO CJIIeJIaTh IIOMETKM W3 PEKOMEHIOBAaHHOW JIMTEPATYpBhl, JOIMOJHSIOIIME MAaTEpHal MPOCITyIIaHHON
JIEKLIUH, a TAKKe IT0TYePKUBAIOIIHIE 0COOYIO BaKHOCTh T€X MM MHBIX TEOPETUUECKUX TIOJIOKEHHUH.

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

[Tpu mOAroTOBKE K MPAKTUYECKUM 3aHATUSAM O00YYaroIIMMCsS HEOOXOJWMO U3YyYUTh OCHOB-
HYIO JIUTEPATypy, O3HAKOMUTHCS C JOMOJHUTEIBHON JUTEpaTypold, HOBBIMU MyOIMKALUSAMU B IIe-
PUOAMYECKUX W3JAHMSAX: )KypHAJIax, raserax u T.4. [Ipm 3TOM ydecTh peKOMEHJaluu npernoiaBa-
Telis U TpeOoBaHusl yueOHOI nmporpaMmsbl. B Xo/1e OATOTOBKM K MPAaKTUYECKUM 3aHATHIM HEOOXO-
JUMO OCBOWMTH OCHOBHBIE ITOHSATHS M METOJMKH pacyeTa IOKa3aTesied, OTBETUTh Ha KOHTPOJIbHBIC
OIpockl. B TeueHne mpakTUYecKOoro 3aHATHS CTYACHTY HEOOXOAMMO BBIOJIHUTH 33JaHMs, BbIJaH-
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HBIE TIPETOJIaBaTeNIeM, YTO 3aUUTHIBACTCS KaK TEKyllas paboTa CTy[eHTa U OLIEHUBAETCS MO KpUTe-
pusiM, TpeACTaBICHHBIM B TyHKTax 6.4 PII/I.

Memoouueckue pekomenoayuu no noo2omosKe 00K1aoda.

[Tpu moaroroBke AOKJIana peKOMeHAyeTcs caenath cienyromiee. COCTaBUTh MIIAH-KOHCHEKT
CBOEro BBICTYIUIEHHUS. [IpoayMaTs npuMepsl ¢ LENbl0 00eCIeUeHHs TECHOM CBA3M M3Y4aeMOM Teo-
puH ¢ npakTUKOW. [IoArOTOBUTH CONMPOBOAUTENBHYIO CIHAWI-TIPE3CHTALMIO W/WIIK JIEMOHCTPAIlOH-
HBI pa3/aTOYHBINA MaTepual Mo BEIOpaHHOH TemMe. PeKOMEeH TyeTcs TPOBECTH I0Ma PETICTULINIO BbI-
CTYIUIGHUSI C LeJbl0 OTpa0OTKM pEuYeBOro ammapaTta U MPOAODKUTENILHOCTH — BBICTYILIE-
Husi(pernameHT— /-10 MuH.).

Buvinonnenue unousudyanvHvix munoguix 3aoau.

B cryuae mpomyckoB 3aHATHN, HaIW4YUs WHIMBHIYaJIbHOTO rpaduka oOyuyeHUs U JUid 3a-
KpEIUICHUSI TPAKTUYECKUX HABBIKOB CTYJIEHTaM MOTYT OBITh BBIJAHbI TUIIOBbIE WHIMBUIAYAIbHbBIE
3aJJaHus KOTOPBIE TOJHKHBI OBITH CIIAaHBI B YCTAHOBJIEHHBIN MPENOaBaTeIeM CPOK.

Pexomenoayuu no pabome ¢ HayuHoil u yueoHou a1umepamypou

Pabora ¢ y4ueOHOW 1 HAy4IHOUH JIUTEPATYpOl SIBISETCS TJIABHON (OPMOI CaMOCTOSTEILHOM
paboTel U HEOOXO0IMMa MPHU MOATOTOBKE K YCTHOMY ONPOCY HAa MPAKTHUYECKUX 3aHATHSAX, K KOH-
TPOJBHBIM paboTaMm, TecTUpoBaHHIO. KOHCHEKTHI HayudyHOH JIUTEpaTypbl IMpPH CAMOCTOSTEIbHOU
MOATOTOBKE K 3aHATHUSIM JOJKHBI OBITH BBHITIOIHEHBI TAK)KE aKKYpaTHO, COJEP>KaTh OTBETHI Ha Kax-
TIBIA TTOCTABJICHHBI B TEME BOINPOC, UMETh CCBUIKY Ha MCTOYHHK WH(POpPMAIHU C 00s3aTeIbHBIM
yKa3aHHEM aBTOpa, Ha3BaHUS W TroJla W3/IaHUS HCIONb3yeMON HaydHOU snureparypbl. KoHcmekT
MOKET OBITh OIOPHBIM (COJIEPKATh JIUIIL OCHOBHBIE KIIIOUEBBIE MO3UIMH), HO IIPU STOM I1O3BOJIS-
IOLUM JIaTh TOJHBIA OTBET MO BOMPOCY, MOKET OBITh MOAPOOHBIM. OObEeM KOHCIIEKTa OIpeensieT-
Csl CaMUM O0YYarOIIMCH.

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

- JIeNaTh 3alUCH 10 X0y YTEHHUS B BUJIE IPOCTOr0 MM Pa3BEPHYTOro IlaHa (co3/1aBaTh Ie-
peUeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOYHUKE);

- COCTaBJIATh TE3MCH (IUTUPOBaHKE HanOoJiee BaXKHBIX MECT CTaThH WJIM MOHOTpaduu, Ko-
POTKOE U3NI0’KEHUE OCHOBHBIX MBICIICH aBTOPA);

- TOTOBUTH aHHOTALMH (KpaTKoe 0000IIeHNEe OCHOBHBIX BOIIPOCOB PA0OTHI);

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

8. KOMILJIEKT JIMHEH3UOHHOI'O U CBOBO/IHO PACITPOCTPAHAEMOI'O
MNPOI'PAMMHOI'O OBECIHIEYEHUS, B TOM YUCJIE OTEYECTBEHHOI'O ITPON3-
BOACTBA

IlepeyeHnb JIMLIEH3HOHHOTO POTPAMMHOI0 o0ecevyeHust

Windows 8.1 JIunensus Ne 64865568 ot 05.03.2015 OPEN 948544747ZZE1703

Office Standard 2016 JInnensus 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 JTunensus Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608

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

Office Standard 2013 JIunensns Ne 64009631 ot 28.08.2014 OPEN 94014224Z7ZE1608

IepeyeHn CBOGOAHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO O0ecredeH st

Adobe acrobat reader CBOO0THO pacTIpocTpaHsieMoe MPONPUETAPHOE MPOrPaMMHOE 0OeCTIeUeHIEe

Google Chrome Co6oH0 pactipoctpansiemoe [10, mumensus freeware

Opera CBo6o1HO pacnpoctpansiemoe 10, mumensus freeware

l'[epequL MMpOorpaMMHoOro ofecrnevyeHnsi 0Te4eCTBEHHOT0 IPOU3BOACTBA

Yandex Browser CBo6oiHO pacmpoctpansiemoe 110

Jlaboparopuss MMUC «Ilnanby» JloroBop Ne3724 ot 28.10.2016

7-zipCBobomHo pacnpoctpansie-moe 110, GNU Lesser Gen-eral Public License

Dr.Web Jloroop Ne PI'01270055 ot 27.01.2020
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9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/IUMAS
AJIs1 OCYIMECTBJIEHUSA OBPA30OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUAIIJIMHE

YueOHast ayIUTOPUHM /UISI IPOBEJeHUS 3aHATHIH CEMHHAPCKOI0 THIA - YKOMIUIEKTOBaHA
CTeUUANTN3UPOBAHHON (y4eOHOI) MeOenblo, TEXHUUYECKUMHU CPEACTBaMHU OOYUYCHHS, CIYXKAIUMH

JUIS TIpe/icTaBIeHUs y4eOHOI HHpOpMaIIiH.

YueOHasi ayIuTOPUM [IJIsl IPOBEAEHUS 3aHATHI JIEKIMOHHOT0 THIIA — YKOMILJICKTOBaHA
CHeIaIu3upoOBaHHON (yueOHOM) MeOebi0, HAOOPOM JIEMOHCTPAIIMOHHOTO 000PYI0BaHUS U y4eO-
HO-HATISTHBIMH ITOCOOUSIMU, 00ECTICUNBAIOIUMHU TEMATUYECKUE WILTIOCTPALIUU, COOTBETCTBYIOIIUE

pabounM y4eOHBIM ITporpaMMaM JUCIUTIINH (MOTyJICH).

YueOHast ayIuTOPUS /ISl TPYNNOBBIX M HHAUBHAYAJIbHBIX KOHCYJIbTAIMMN - YKOMIUICK-
TOBaHa CIEHUAIU3UPOBAHHON (YyueOHOI) MeOenblo, TEXHUUECKUMHU CPECTBAMHU 00YUEeHHUsI, CITyKa-

[IMMU JJIS TIPE/ICTaBICHUS Y4eOHOH HH(pOpMAIUH.

YyeOHast aynuropusi il TEKYHIEro KOHTPOJISI U MPOMEXKYTOYHOM aTTECTAIUM - YKOM-
TUIEKTOBaHA CHENHAIM3UPOBAHHON (Yy4eOHOH) MeOenblo, TEXHUYECKHMMH CpPEACTBaMHU OOYy4eHUS,

CIIy>KalllUMU 715l IPeCTaBIeHUs yueOHoM nH(OpMaluu.

Jladoparopusi ¢pu3MKM - YKOMIUIEKTOBaHA CHEIUATU3UPOBAHHON (yueOHOI) MeOembio,
TEXHUYECKUMHU CPEJICTBAMU OOyUYEHUS, CIYKAIIMMHU JIJIs IPEACTaBIeHUsl yueOHON HHpOpMAaIIH.

ITomemenne I caMOCTOAATEbHONH PadoThl — YKOMIUJIEKTOBAHO CIIELUAIM3UPOBAHHON
(yueOHoi1) Mebemnblo, OCHAIIEHO KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUS K CETH
"NuTepHer" M 00€CredeHo JOCTYIIOM B 3JICKTPOHHYIO WH(OPMAIMOHHO-00pa30BaTeILHYIO CPEIy

OpraHu3anuu

ITomemenune AJisi XpaHeHUusl U NPOPUIAKTHYECKOT0 00CTYKUBAHUSA y4eOHOro o0opy-
JAOBAHHS — YKOMIUICKTOBAHO CIICIHAIM3UPOBAHHON MEOEIbIO sl XpaHeHUsI 000PY/IOBaHUS U TEX-

HUYCCKHUMHU CPEACTBAMHU IJIA €ro O6CJIy)KI/IBaHI/I$I.

OCHaIIEHHOCTD U apec MOMEILEHHUH

HanmeHoBaHMe moMeneHHi

Anpec (MECTONIOIOKEHUE)
HOMEIIEHU I

Aymutopus Ne 1 YueOHas aymuTopws A MPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA,
3aHATHA CEMHHAPCKOTO THIIA, KypCOBOTO MPOSKTHUPOBAHUS (BBHIIOJHEHHS KypPCOBBIX pa-
00T), TPYNIOBEIX W WHAWBUAYAIGHBIX KOHCYJIBTAI[UH, TEKYIIETO KOHTPOJIS U IPOMEXKY-
TOYHOW aTTeCTallH, YKOMIUICKTOBAHHAS CICIHAIHN3HPOBaHHON Mebenbio (pabodee MecTo
MpenojaBaTes, CTOJIbI, CTYJbs, focka MenoBas (1)).

Texauueckue cpefcTBa 00ydeHHs: HA0Op TEMOHCTPAIMOHHOTO 000pYAOBaHUs - TPO-
extop (1), mpoekunoHHsi 3kpaH (1), HOYTOyK (IepeHOCHOM); yuyeOHO-HaTJIAAHbIE TI0CO-
Oust, oOecreunBaloNne TeMAaTHYECKUE WILTIOCTPAINK, COOTBETCTBYIOIINE pabOyuM Tpo-
rpaMMaM JUCIHILINH (IEPEHOCHOE).

346493, PocroBckas 00-
nacth, OKTIOpbCKHUI paiioH,
. [lepcuanoBckui, yi.
Kpusonunsikosa, nom Ne 27

Aynutopusa Ne 78 YueOHas ayIuTOpHs IS MPOBEISHHS 3aHATHI CEMUHAPCKOTO THIIA,
KypCOBOT'O IPOEKTHPOBaHHMs (BBIIOJHEHUSI KYPCOBBIX padoT), IPYNIOBBIX U HHIMBUAY-
AJIBHBIX KOHCYJbTAllNH, TEKYIEro KOHTPOJIS U IPOMEKYTOYHOH aTTecTanuy; labopaTopust
OMO(U3UKY, YKOMIDICKTOBaHHAS CHCIHATH3UPOBaHHON MeOenbo (pabodee MECTo Mpemo-
JlaBaTelisi, CTOJIBI, CTYJIbs, I0CKa MArHUTHO-MapKepHast).

TexHnveckue cpercTBa oOydeHHs: HAOOP AEMOHCTPALMOHHOTO 000pYHOBaHUS (MYIIb-
TUMEMa-TIPOEKTOp, MHTEPaKTHBHAs JI0CKa, NEPCOHAIBHBIA KOMIbIOTEp (4), MpHCTaBHbIC
I'POMKOTOBOPHTENIM K MHTEPAKTUBHON JJOCKE HPSIMOI MPOEKIHH), CHENHAIN3UPOBAHHOE
yueOHoe o0opynoBaHue (MPUHTEP, MHOTO(YHKIHMOHAIBHBIM MPUHTEP, IITAHICHIUPKYJIb,
MHUKPOMETp, KaJTOPUMETP (POTOAIEKTPUUCCKUI OJHONYHIEBOIl, Jla3ep, MOJIAPUMETP, AMCK,
rpy3, MUJUIUMETPOBAsl JIMHEWKa, CEKYH/JIOMEpbI, YCTAHOBKA MaTeMaTH4eCKOro MasiTHUKA,
KanWUISIPHbIE TPYOKH, CTEKJISIHHBIM CTaKaH, MEPHBIN CTEKIISIHHBIA HUITHH/P Ha M0JICTaBKe,
MHKPOMETp, Tena cepuueckor Gopmel (HEOONBIINX pa3MepoB), KaJOPHUMETP, IEKTPO-
IUINTKA, BBIIPSMHTEIb, MAara3uH COMPOTUBIICHHH, HEU3BECTHOE CONPOTHBJICHUE (TIPOBOJI-
HUK HUXPOMOBBIH), pEOXOpA, MHUKpOAMIIEPMETP, TPaHC(HOPMATOp, aMIIEPMETPHI, BOJIBT-
METpBI, peocTar, Oarapesi KOHJICHCATOPOB, KaTyIIKa WHIYKTHBHOCTH, Kajopumerp ¢oTo-

346493, PocToBckas 00-
nacTh, OKTIOpbCKUI paiioH,
. [lepcuanoBckui, yi.
Kpusonunsikosa, nom Ne 27
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JIEKTPUUECKUH OJHOJIyYEBOH, CTEKISIHHBIC M3MEPHTENbHBIC KIOBETHI, HA0Op pacTBOPOB
BemecTBa (CuSO4) m3BecTHOW KoHIEHTparnuu, pactBop (CuSO4) HEen3BeCTHOH KOHIICH-
Tpaluu, PacTBOPUTEIb, HWCTOYHUK KOTEPEHTHOTO H3Iy4deHHs (a3ep), AuppaKIHOHHAS
penIeTka, yCTaHOBKa Ul JeMOHCTpanud «JIudpakiys 31eKTpoHOB Ha MOJUKPUCTAIUIHYe-
CKOM rpadute», onTHYeCKHH HAOOp MU W3Y4eHHs ONTHYECKUX SBJICHWM; BUPTyalbHas
nmabopaTtopus Gpu3NKH); yaeOHO-HATIISIHBIC TIOCOOHS 00ECIIeYHBAIOIIIe TEMAaTHICCKIE HJI-
JIFOCTPALMH, COOTBETCTBYIOIINE paboYnM y4eOHBIM IPOrpaMMaM .

Windows 8.1 Professional Jlumensuss Ne 64865570 ot 05.03.2015 OPEN
94854474ZZE1703 ot Microsoft Volume Licensing Service Center; Office Standard 2013
Junensuss Ne 64009631 ot 28.08.2014 OPEN 9401422477E1608 ot Microsoft Volume
Licensing Service Center; Adobe acrobat reader CB0601HO pacnpoCTpaHsIeMOe MpOTpHe-
TapHOoe nporpamMHoe obecnieuenue; Google Chrome CBobonHo pacnpoctpansiemoe 10,
murensus freeware; Unreal Commander CoGoano pacmpoctpansemoe [10, mureH3us
freeware; Zoom  Tapudp  bazoBeiii  CBobOomHo  pacmpoctpansemoe  IIO,
ZoomVideoCommunications, Inc; Skype CBoOomHO pacmpocTpaHsieMoe IpOIpHETapHOe
nporpammHoe obecrieuenne; Dr.Web JloroBop Ne PI'A01140022 ot «16» AuBaps 2025 T.
mexny ®TBOY BO «Jlouckoit TAY» 1 000 «KOMITAHUS I'OHJIAJIb®y; 7-zip Cso-
6omauo pacmpocrpansemoe 110, GNU Lesser General Public License; Yandex Browser
CBoboxno pacrpoctpansemoe [10; Jlaboparopus MMUC «Ilmansr» Jorosop Ne 2789-24
or 16 mas 2024 r. r. mexny ®I'BOY BO «/lonckoit TAY» u  OOO «Jlaboparopus
MMUC»

Kabuner Ne 45 Tlomenienue it caMOCTOSITENEHON paObOTHI (3J€KTPOHHBIN YNTaIbHBINA
3aj1), YKOMIUICKTOBAHO CIICIIHATM3UPOBAHHON (yueOHOIT) MeOebio, OCHANICHO KOMIIbIO-
TEPHON TEXHHKOH C BO3MOXKHOCTBIO MOJKIIOYEHUS K ceTH "MHTepHeT" n obecrieueHo no-
CTYIOM B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTeIbHYIO Cpeay OpraHH3aLHH.

Windows 8.1 JIunensus Ne65429551 ot 30.06.2015 OPEN 95436094ZZE1706 ot Mi-
crosoft Volume Licensing Service Center; Office Standard 2013 JInuensus Ne 65429549 or
30.06.2015 OPEN 95436094ZZE1706 Microsoft Volume Licensing Service Center;
OpenOffice Ceoboano pacmpoctpansiemoe I10, nunensust Apache License 2.0, LGPL;
Adobe acrobat reader CBo6oaHO pacmpocTpaHseMoe MPONPHETAPHOE MPOrpaMMHoe obec-
NIEYCHHUE; Zoom Tapug bazoBniit CBobonHO pacnpocTpaHsieMoe JU(OR
ZoomVideoCommunications, Inc.; Skype CBo6GoaHO pacmpocTpaHseMoe MpornpHeTapHOe
nporpaMMmHoe obecrieuenue; Yandex Browser CBobOomno pacmpoctpansemoe [1OYandex
Browser CBobonHo pacnpoctpansemoe [10; Jladopatopus MMUC «AC «Harpyska» loro-
Bop 8630 ot 04.10.2021 mexay ®I'bOY BO «Jlouckoit TAY» u OO0 «Jlabopatopust
MMUCy; Jlabopatopuss MMUC [lekanat orosop Ne 773-23 ot 13.01.2023 wmexny
OI'bOY BO «/louckoit T'AY» u  OOO «Jlaboparopus MMMUC»; Jlaboparopus
MMUC«IInarsry dorosop Ne 2789-24 ot 16 mas 2024 1. r mexxny ®I'BOY BO «/loHCKOI
IF'AY» m 0OOO «Jlabopatopuss MMUC»; Cucrema konreHT —¢miaprpamnu SkyDNS
(SkyDNS arent) HoroBop Ne 2789-24 ot 16 mas 2024 1. r. OO0 «Ckait/ITHC»; Dr.Web
Horosop Ne PI'TA01140022 ot «16» SuBaps 2025 r. mexxay @PI'BOY BO «Jlonckoit TAY» u
000 «KOMITAHUA I'DSOHAAJIb®y; 7-zip CBobomHOo pactupoctpansemoe [10, GNU Lesser
General Public License

346493, PocroBckas 00-
nactb, OKTAOpBCKHIA paiioH,
1. [TepcuanoBckui, yi.
KpupomuisikoBa, 1om Ne 27

Aynutopus Ne 98 Ilomemenue niast XpaHEHHS M MPO(UIAKTHYECKOTO OOCITY>KHBAHUS
yueOHOro 060py10BaHHs. Y KOMIUIEKTOBAHO CIIEIMAIN3UPOBAHHON MEOEIbIO I XpaHEHUs
0GOpYIOBAHHS M TEXHHUECKMMHU CPEICTBAMH JUIS €ro 06CTyKuBaHus (IMCTHILIATOP, XOIO-
JVIIBHUK, BBITSDKHOM IIKag), ra30Bble TOPENIKH, MKad A1 peakTUBOB M J1aOOPAaTOPHOH MO-
Cyzpl, KOHAYKTOMETp, pH-MeTp).

346493, PocToBckas 00-
nacth, OKTIOpbCKUI paiioH,
1. [TepcuanoBckui, yi.
KpuBonunsikoa, gom Ne 27
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