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1. MEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 110 JUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMU PE3YJIBTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

1.1 TInanupyemsliii mporecc oOydeHus MO AUCHUUIUIMHE, HAMpaBiieH Ha (OpMUPOBAHUE Clie-
JOYIOIIUX KOMIIETCHIIUH:

Ob6menpodeccuonanbubie komnerenuuu (OIIK):

Crioco0eH yuuThIBaTh COBPEMEHHBIE TEHACHIIUU PAa3BUTUS TEXHUKU U TEXHOJOTHI B 00JIacTH
TexHoc(epHOl 0e30macHOCTH, U3MEPUTENLHOM M BBIYUCIUTEIBLHOW TEXHUKH, WHGOPMAIMOHHBIX
TEXHOJIOTHI MPHU PEIICHUH TUTIOBBIX 33/1a4 B 00JIaCTH MPOPECCHOHATBHON ACSITeLHOCTH, CBS3aH-
HOW C 3aIIUTON OKpY KaroIei cpebl u obecrneuenreM Oe3onacuoctu yeiaoBeka (OITK-1)

NHaukaTopsl 10CTHKEHUST KOMIIETEeHIMN:

OIIK-1.3 - aHanu3upyeT U UCIOJIb3yeT OCHOBHBIE MOJIOKEHHS €CTECTBEHHOHAYYHBIEX AHCIIH-
IUTMH TIPU PEIICHUW THIOBBIX 3a7a4 B 00JacTé NMpo(eCCUOHATBHOW JCSITeNLHOCTH, CBSI3AaHHOU C
3aIUTON OKpYKArOIIeH cpesbl U obecriedeHreM 0€30MacHOCTH YeIoBeKa.

1.2 ITnanupyemble pe3yabTaThl OOyUEHUS MO JUCIHILIMHE, XapaKTepU3YIOIIue 3Tamnbl (op-
MHUPOBAaHUS KOMIIETEHIUI, COOTHECEHHBIE C IJIAHUPYEMBIMHU pe3yjbTaTaMH OCBOCHMsI 00pa3oBa-
TeJNBHOM mporpamMmbl OakamraBpuara 1o HampasieHuto nmoarotoBku 20.03.01 Texnochepnas 6e3-
OMACHOCTh, HAMPaBICHHOCTh  be30MmacHOCTb  TEXHOJNOTMYECKHMX  IPOLECCOB M MPOU3-
BOJICTBIIPE/ICTABIICHBI B TA0JIHUIIE.

[1naHupyemble pe3yapTaThl 00y4eHUs

Kon

Conepxanue koM- | Kon u HauMeHOBaHKE

KoMIIe- dopmupyemble 3HAaHHS, YMEHUS U
NETeHIIUH MH/INKATOpa TIOCTHKE-
TEHIUU HaBBIKU
HUSI KOMIETEHIUH
1 2 3 4

OIIK-1 | Cnocoben yuutsl- | OIIK-1.3 anamusupyer | 3nanue: OCHOBHbIE MOHATUSA, (U3UUE-

BaTh COBPEMCHHbBIC
TEHJCHIIMA Pa3BH-
THS TEXHHKH U
TEXHOJIOTHH B 00-
JacTH  TexHochep-
HOI 0E30ITaCHOCTH,

U HCIOJNB3yeT OCHOB-
HBbIC TIOJIOKEHUS eCTe-
CTBCHHOHAYYHBICX OHC-
IUIUIMH TIPU  PEUICHUN
TUTIOBBIX 3a]la4 B 00Ja-
CTH MpoQeccCHOHANTBHON

CKHE SBJICHHS, OCHOBHEBIC 3aKOHBI H
MOJIEJIN MEXAaHWKH, JJEKTPUYECTBA U
MarHeTu3Ma, KoJIcOaHMH W BOJH,
KBAaHTOBOW (DM3MKH, CTATUCTUYECKON
(GU3UKA U TEPMOJIUHAMUKH; TPAHUIIBI
WX TIPUMEHUMOCTH, TPUMEHEHHUE 3a-

U3MEPUTENIbHON U | IeATENbHOCTH, CBSI3aH- | KOHOB B BAXHEMIIMX MPaKTHYECKUX
BBIUNCIIUTEIBbHOU HOW C 3allUTOM OKpY- | MPUIIOKEHUSIX; OCHOBHBIE (hPU3NYECKHE
TEXHUKH, MHQOp- | )Kaomed  cpelbl U | BEJIMYUHBI U (PU3NUECKHE KOHCTAHTHI,
MallMOHHBIX  TeX- | obecreyeHuem 0e3- | uX ompeneneHue, CMbICI, CIOCOObI U
HOJIOTUH TIpU pe- | ONAaCHOCTHU YeJIOBeKa €IMHULIBI UX HU3MEPEHHUs; (PyHIaMeH-
IIEHUH  THUIOBBIX TalbHble (PU3MUECKUE OIBITHI M HX
3ama4y B oOjactu pOJIb B pa3BUTHUU HAyKHU; Ha3HAYEHUE U
npodeccuoHab- OPUHIUINBI JEHCTBUS BaXKHEHIINUX (H-

HOM JesITeIbHOCTH,
CBSI3aHHOH C 3allu-
TOW OKpYXarollei
cpensl u obecre-
yeHueM Oe3ormac-
HOCTHU YelIOBEKa

3UYECKUX MPUOOPOB.

Ymenue: wncnonp3oBaTe  OCHOBHBIE
npreMbl 00pabOTKH SKCIIEPUMEHTAIIb-
HBIX JIaHHBIX; PEIIAaTh TUIOBbIE 3a/1a41
[0 OCHOBHBIM pazzienaM (QU3uKU; 00b-
SCHUTh OCHOBHBIE HaOJroaeMble TpU-
pPOJIHBIE U TEXHOTCHHBIE SIBICHUS U
ekt ¢ mo3unmii GpyHIaMEHTaTb-
HBIX (U3NYECKUX B3aUMOJCHCTBHIA;
UCTOJIKOBBIBaTh CMBICT (PU3UUECKUX
BEJIMYMH M TOHATHH; 3aluChIBaTh
ypaBHEHHs JUIs (PU3MUECKUX BEITMUUH
B cuctreme CU; paborare ¢ mpubopamu




U 000pyIOBaHHEM COBPEMEHHOU (-
3U4YECKOi 1ab0paTopuu; UCIOIh30BaATh
MeToabl  (uznueckoro W - (pU3MKO-
XUMHYECKOTO.

Haesvik: BajeTh METOJIaMHU SKCIICPH-
MEHTAJILHOTO MCCIICIOBaHUS B (hHU3HKE
(TutaHupoBaHue, MOCTAaHOBKA M oOpa-
00TKa IKCIEPUMEHTA); UCIIOJIb30BAHHUS
OCHOBHBIX OOHICPHU3NUECKUX 3aKOHOB
W TPUHIUIIOB B BKHEHIIMX MPAKTH-
YECKUX MPHIOKCHHUSIX; MPUMCHEHHS
OCHOBHBIX METO/IOB ¢busuko-
MaTeMaTHYECKOTO aHallu3a JIjIs pelle-
HUSl €CTCCTBCHHOHAYYHBIX 3aJ1a4; Mpa-
BWJIBHOM  OKCIUTyaTalli  OCHOBHBIX
npubOpoB ©u 00OpYHOBaHUS COBpe-
MEHHOH (DU3UYECKON J1abopaToOpHH;
UCIIOJIb30BAaHUSI METOA0B (PU3NICCKOTO
MOJICTTUPOBAHUS Ha MPAKTUKE.

Oneim  OdesmenbHocmu:  TIOJTYYUTh
OTIBIT TIPOBEICHUS (PUINICCKUX H3ME-
pPCHUI M OBJIAJICTh HAYaIbHBIMH HaBbI-
KaMH TIPOBEJICHUS DKCIICPUMCHTAIb-
HBIX Hay4YHBIX HCCIEIOBaHMUA (C WC-
MOJIb30BAHUEM COBPEMCHHBIX U3MEpH-
TEJIBHBIX NPUOOPOB W HAYYHOW arma-
paTypsl), a TakKe MeToJaMHu 00padoT-
KU Pe3yJIbTaTOB M3MEPEHUI, HAYUUTh-
¢t A(h(EeKTUBHOMY HCIOJIE30BAHUIO
MOJIYYEHHBIX 3HAHUN U HaBBIKOB U
TPaMOTHOMY NTPUMEHCHHIO MX B CBOCH
MPAKTUYECKON JAESITENbHOCTH

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

PABOTY OBYYAIOIIUXCA
KoHTakTHas1 padoTa ¢ npenojgasarejieM Camocrosi-
KonrakTHasa | TeabHas pa- | dopMa nmpoMeiKy-
Tpynoem- JlaGopa- pa0oTta Ha 0ora, TOYHOI1 aTTecTa-
Cemectp KOCTb Jlexkumuii, | TOPHBIX. HpaKT“:l * | mpoMexyTOU- yac. MU

3.E. / gac. 4ac. |(3aHATHH, Saljl?cn“’ HYIO aTTecTa- (3K3./324€T ¢ OLEH-

yac. : MO, Ka./3a4eT)

qac.
3ao0uHas ¢opma odyuyenusi 2021-2023 rog HaGopa
2 | 4144 | 4 | 8 | - | 1,3 | 130,77 | K3aMeH

ouHasi opma odyuenusi 2023 rog Hadopa

1 [ 4n4aa ] 18 | 36 | - | 1,3 | 887 |  oxsamen




3. COAEP) KAHME JUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA

AKAJIJEMUYECKHX YACOB Y BUJIOB YYEFHBIX 3AHATUM
3.1 CTpyKTypa TUCHUIIIMHBI COCTOUT M3 Pa3/esoB (TeM):

CTpyKTypa 1M CUMIJIHHBI

Pa3nen

OCHOBBI MCXaHHUKHU

1®usnueckue

Pazgen Pa3nen
2Monexkynsapras  ¢u- | 3DIESKTPUYECTBO U
3WKa W TEPMOJMHAMHU- | MATHETU3M

Ka

Pa3nen 4 Onrtuka u
aToMHas (pu3uKa

3.2 ConeprkaHue 3aHATUHN JIEKIIMOHHOTO TUIA 0 JUCUUIUIMHBI, CTPYKTYPUPOBAHHOE MO pas3-
JIeJiaM C YKa3aHUEM OTBEJICHHOTO Ha HUX KOJIMYECTBA aKaJIEMUYECKUX YaCOB U BUJIOB 3aHATHI:

HaumenoBanue
pa3neia
(TemMbl) TUCHH-
TJTHHBI

Kpartkoe conep:kanue pa3gena

KoJj-Bo ua-

coB/¢popma

o0yueHust

2021-
2023

2023

3a04YHOeE

OYHOEe

Paznmen 1
«Dusznueckue
OCHOBBI  MeXa-
HHUKH»

@Du3zuyecKue OCHOBBI MEXaHMKH. OJIEMEHThl KHHEMAaTHKH.
Mopenu B Mexanuke. Cucrema otuera. TpaekTopusi, MyTh, BEK-
Top nepemerieHus. CKOpocTb. Y CKOpEHHE U €0 COCTABIIAIOIINE.
YrnoBasi CKOPOCTb U YIJIOBOE YCKOPEHHUE.

o
~

JlnHamMuKa MaTepUATbHONW TOYKU M NOCTYNATeJbHOIO JABH-
sKeHus1 TBepaoro reina. 3akonsl Hetorona. Macca. Cuna. Buapl
B3aumosenicTeuil. Cuibl B Mexanuke. Cuiia TpeHusl. 3aKOH Bce-
MupHoro Tarorenus. Cuna Tspkectu. Bec. HesecomocTs. 3akoH
coxpaHeHus1 ummyibca. Lleatp macc. Pabora u sneprus. Duep-
U, pa60Ta, MOIITHOCTB. Kunernueckas u MOTCHIHAJIbHAA SHEP-
run. 3aKOH coxpaHeHus YHeprun. Illpoonemuan nexkuyus.

04

Mexannka TBepaoro teaa. MomenT unepuuu. Kunetuueckas
SHeprus BpauleHus. MOMEHT Cuiibl. YpaBHEHHE TUHAMUKH Bpa-
[IATEPHOTO JBUKEHUS TBEPAOTrO Teina. MOMEHT HMITyJlIhca H
3aKOH ero coxpaHenus. Jlehopmarius TBEp0ro Tea.

Mexannuyeckue KoJie0aHUsI M BOJIHbI. ['apMOHHYECKHE KOJIE-
0aHMsI U HMX XapPaKTEPUCTUKH. MeEXaHMUYECKHUE TapMOHHYECKUE
kosiebanus. ['apmonmueckuii ocipuisatop. [IpyxuHHbIH, (u3m-
YeCKUM M mMaTeMaTudecKuil MasTHUKU. Clo)KeHHEe TapMOHHYE-
CKHX KOJIeOaHWW OJTHOTO HATIPABIEHUS W OJMHAKOBOH YacTOTHI.
CrnoxeHre B3aMMHO NepIEeHINKYISIPHBIX KOJIEOaHMI.

0,4

Paznen 2
«MonekymnspHas
¢uszuka u Tep-
MOJAVHAMHUKA»

MoJiekyasipHO-KUHETHYECKAS TeOpHusl WIEaJbHOr0 rasa.
OnbITHBIE 3aKOHBI MACAJIBHOrO raza. YpaBHeHue Kiamneiipona-
Meneneena. OcHoBHOE ypaBHEHHE MOJIEKYJISIPHO-
KHHETHYECKOU TEOPHH HICaTbHBIX Ta30B. 3aKOH MakcBeia st
pacrpeneneHuss MOJIEKYJ HIealbHOrO0 rasa IO CKOpPOCTSIM U
SHEpIusIM TEIIOBOTO JBIKeHHUS. bapomerpudeckas dhopmyia.
Pacnipenenenne bonpumana. OmnbeiTHOE OOOCHOBaHHME MOJEKY-
JISIPHO-KMHETUYECKOU TEOPUHU.

04

OCHOBBI TEPMOANHAMMKH

Umnciio cremeHedt CBOOOIBI MOJIEKYJIBL. 3aKOH PaBHOMEPHOTO
pacripeqielieHusi SHEPTUH 0 CTETeHsIM cBo0oIbI MoJiekyi. [lep-
BOE HayaJio TepMoauMHaMuKku. PaboTa rasza npu M3MEHEHUH ero

0,4




HaunmeHnoBanue
pasaena
(TeMbl) TUCIH-
IIHHBI

Kpartkoe cogep:xxanue pasneia

KoJi-Bo ua-

obbema. TermnoemkocTh. [IpuMeHeHre MEPBOTO Havajga TEPMO-
IWHAMHKH K H3omporeccaM. Annadatndeckuii mporecc. [lommr-
pomHbIi nponece. Kpyrosoit nponecc(uuki). O6paTUMbIe U He-
0o0paTUMEbIe TIPOIECCH. DHTPOITHS, €€ CTATHCTUYECKOE TOJIKOBA-
HHUE U CBS3b C TEPMOJAMHAMHUYECKON BEpOSITHOCTHIO. BTOpoe
Hayajio TEPMOJUWHAMUKH. TeIJIOBBIC IBUraTENIM MU XOJOIHBIC
Mamuabl. Huxn Kapuo u ero KII/ ana uneansHoro rasa. Ilpo-
onemuasn neKuus.

Paznen 3
«NEKTPUYECTBO
Y MarHeTU3M»

JJ1IeKTPOCTATHKA. 3aKOH COXPAHEHUS 3JIEKTPUUECKOro 3apsia.
3akon Kymona. DnekTpoctaTudeckoe moisie. HampsskeHHOCTh
3JIeKTpOCTaTHYECKOTro Nois. [IpuHIun cynepnosuuuu 35eKTpo-
cratnueckux nosied. [lone gumons. IToreHnman amekTpocTaTh-
gyeckoro mojsi. HanpsykeHHOCTh Kak rpaJueHT MoTeHIuana. K-
BUIIOTCHLMAJIBHBIC ITIOBEPXHOCTH. SHCKTpOCTaTI/I‘-ICCKaH €MKOCTb
YEIUHEHHOr0 MpoBOAHMKA. KoHIOeHcaTOpbl. DHEPrust CUCTEMBI
3apsA0B, YEAMHEHHOTO MPOBOJHUKA U KOHACHCATOPA. DHEPIHs
AIEKTPOCTATUYECKOr0 NOJA. 1IOCTOSHHBIN 3JIEKTPUYECKUN TOK.
DIIEKTPUYECKUN TOK, CUJIA U IJIOTHOCTh TOKa. CTOPOHHUE CHUJIBIL.
DIEeKTpOABMKYLIasl cuja U HamnpsbkeHue. 3akoH Owma. Compo-
TUBJICHUE POBOTHUKOB. PaboTa 1 MomHOCTh ToKa. 3akoH J[xo-
yns-Jlenna. 3akon Oma A8 HEOAHOPOJHOIO Y4YacTKa LIETIH.
[Ipasuna Kupxroda nms pa3BeTBICHHBIX [IENei.

MarnuTHoe mose. MarHuTHOE TOJie M €ro XapaKTEPHUCTUKU.
3akon buo-Capapa-Jlammaca. 3akon Ammepa. B3anmopeiicTBre
napajjieNbHbIX TOKOB. JleficTBUe MarHWTHOTO IOJISt HA JIBHXKY-
mui 3apsin. JBrmokeHue 3apspKeHHBIX YacTUI] B MATHUTHOM IIOJIE.
OnekTpoMarHuTHas WHAYyKUWsA.IloTOKk BekTOpa MarHMTHOW WH-
IyKUWU. SIBJI€HUE 31EKTPOMAarHUTHOM MHAYKUUH. 3akoH Papa-
Jiesl ¥ ero BBIBOJBI M3 3aKOHA COXpaHEHUs 3Hepruu. BparieHue
pamMku B MarHUTHOM moinie. Buxpesbie Toku (Toku ®yko). Uu-
IyKTUBHOCTh KOHTypa. CamoumHaykuusa. B3anmmHas uHAyKuus.
TpancdopmaTtopsl. DHeprusi mMarHutHoro mnousisi. Ilpoonemnasn
JIeKYusi.

Pazgen 4 «Om-
TUKa U aTOMHas
buzuka»

BoanoBasi ontuka. Murepdepenius cserta.Mertonbl HaOrO1C-
Husl wHTEepQepeHun cBera. VHTepdepeHnns cBeTta B TOHKHX
wieHkax. [lpuvenenme wuHTepdepeniyn. [udpakuus cpera.
Hudpakiuonnas perrerka. Paccesnue cBera. @opmyina Bynbda-
Bpoarros. EcrecTBeHHBIN W MONSpHU30BaHHBINA CcBeT. 3aKoH Ma-
moca. [omapounel. ducnepcus ceera. [lornomenue ceera. 3a-
KoH byrepa.

coB/popma
o0yueHust
2021-
2023 2023
3 o
< =}
(a2}
04 2
0,4 2
04 2




Koa-Bo 1a-
coB/popma
o0yueHust
HaumenoBanue
2021-
pasaena 2023
Ne Kpartkoe cogep:xxanue pasneia 2023
(TeMbl) TUCIH-
IJIHHBI 3 .
z £
g =
< =}
(a2}
JiieMeHTHl (U3MKH ATOMHOIO SApa W 3JeMeHTApPHbIX Ya-
crun. Pazmep, coctaB u 3apsig aToMHOro siapa. MaccoBoe u 3a-
psnoBoe uncio. JledhekT Macchl U dHEprHsl CBA3M siapa. SaepHbie
cunbl. Mozenu sigpa. PannoakTUBHOE W3Iy4EHHE W €0 BUBL. 0,4 2
3aKkoH paagroaKkTUBHOTO pacmazna. IlpaBwmiro cMereHus. Saeproie
peakuuu. Jenenue anep. Snepnasa snepreruka. TepmosinepHbie
peaxuu.
UTOI'o 4 18

3.3 Coneprkanue 1a00OpaTOPHBIX 3aHATUN MO TUCIUIUIMHE, B TOM YHCIIC DJIEMEHTOB MMPAKTH-
YECKOHM MOArOTOBKH, CTPYKTYPUPOBAHHOE MO pa3zesiaM C YKa3aHUEM OTBEICHHOIO Ha HUX KOoJnye-
CTBA AKaJEMUYECKHX YaCOB U BUJOB 3aHSATHI:

Ne

HaumeHnoBaHmue pa3-
aejia (TeMbl) JHCIU-
TUIMHBI

Buja texkyuero
KOHTPOJIsI

Ne y Ha3BaHHMe CEMHUHAPOB / MPaKTHYe-
CKHX 3aHATHH / 1a00pPaTOPHBIX padoT

KoJi-Bo yacos/

¢opma o0yueHus

Inemenmut npaKmu'tecxoz? n0020MOBKU

2021- 2023
2023

32049HOC OYHOE

Pasnen 1 «Pu3nye-
CKHE OCHOBEI
MEXaHUKU»

Jomyck x mabopa-
TOpHOI1 paboTe

3ansarue Ne 1
OnpeneneHrne MOMEHTA WHEPIMH Telia
TUHAMHYECKUM METOJIOM.j1eMeHm bl
nPAKMU4ecKoul no020moeKu:
HAYYUTHCS OMpPENesITh MOMEHT WHEp-
MU CIUIOIIHOTO JuCKa (IWIMHAPA) CO
[IKUBOM U TIOJYYEHHOE OIBITHOE 3Ha-
YCHHE CPABHUTH C TECOPETUICCKIIM.

1 4

Jomyck kx mabopa-
TOpHOH paboTe

3anstue Ne 2
OrnpezenieHne yCKOPEHUs CBOOOIHOTO
NaZieHusl TpH TOMOIIM MaTeMaTuye-
CKOTO MasiTHUKajleMeHmyl npaKkmu-
YeCKoll n0020MmO8KU:HAYINTHCS OIpe-
JIeNSATh YCKOpEHUE CBOOOJHOro Maje-
HUS C TIOMOIIbIO MAaTeMaTH4ecKoro
MasTHHKa W TOJy4YEHHOE OIBITHOE
3HaYEHUE CPABHUTH C TEOPETUUECKUM.

Pazmen 2
«MonexyisipHas
¢du3uka u Tep-
MOTUHAMHUKA»

Jomnyck k nabopa-
TOpHOI paboTe

3anarue Ne 3
Ornpeznenenne yneabHON TEMIOEMKO-
CTH TBEPJOTO Tela W W3MEHEHUs HH-
TPOIUH M30JIMPOBAHHOM cucTe-
MBblL.JJ1IeMeHmbl RPAKMUUECKOU ROO-
20mo6Ku: HAYYUTHCA  ONPENEIATh
VACIBbHYI0 TEIUIOEMKOCTh  TBEPJIOTO
Tela U U3BMEHEHUS SHTPOIHUH U30JIUPO-
BAHHOM CHUCTEMBI




Ne | HaumeHoBaHHe pa3-
aejia (TeMbl) THCIU-
TJINHBI

Ne u Ha3BaHMe ceMHUHAPOB / IPaKTHYe-
CKHMX 3aHSATHH / JIaDOpPaTOPHLIX padoT
Dnemenmul nPAKMUYUECKOU ROOZOMOBKU

Bup rexymero
KOHTPOJIsI

KoJ-Bo yacoB/

¢opma o0yueHus

2021- 2023
2023

3a04YHO€ O4YHO€

3 Paznen 3
«IIIEKTPUUYECTBO
Y MarHeTU3M»

3anstue Ne 4
OnpeneneHue  CONPOTUBIEHUS U
YIIEIbHOTO COIPOTHBIIEHUS] MOCTHKOM
Yurcrona. Onemenmsvt npaxmuue-
CKOIl N0020MOGKU:03HAKOMUTBCA C
npueMaMH pacdyeTra M HCIOJIb30BAHUS
pa3BETBIICHHBIX LI€NEeHd IOCTOSHHOTO
AIIEKTPUUYECKOTO TOKA.

Jomyck kx nmabopa-
TOpHOI paboTe

1 4

3angarue Ne 5
Onpenenenne KodpUIMEHTA TOJIE3-
HOTO JeHCTBUS TpaHCchopmaTopa U Ko-
s punmeHTa Tpanchopma-
UK. D1emMeHmsbl nPAKmMu4eckou noo-
20MOGKU: O3HAKOMHTHCS C TIPHHIIUIIOM
NEHCTBUS U yCTPOWCTBOM TpaHcdop-
MaTopa, ONPEACTUTh €ro K.ILI. B KO-
s urmenT TpanchopMalum.

Jomyck kx nmabopa-
TOpHOI paboTe

3anstue Ne 6
[TpoBepka 3akona Oma i Lenu Ie-
PEMEHHOTO TOKa.JleMeHmbl npaKmu-
yeckoil Nn0020MO6KU:ONIPE/ICTICHUE
MHAYKTUBHOI'O, EMKOCTHOI'O M OOILIEro
conpotuBienus. IlpoBepka 3akoHa
Owma U1 1ienu nepeMeHHoro TOKa.

Jomyck k nmabopa-
TOpHOH paboTte

Paznen 4
«OnTrka n
aToMHas pusu-
Ka»

3anstue Ne 7
OmnpeneneHne JJIMHBI BOJTHBI M JHEp-
TMH KBaHTa M3JYYEHHs Ta30BOTO Jiase-
pa JI['-75.9nemenmot npakmuueckoii
n0020MO6KU:VN3ITYUCHHUS] Ta30BOTO Ja-
3epa JII'-75.

Jomyck x mabopa-
TOpHOH paboTte

3anstue Ne 8
OmnpeneneHre KOHIICHTPAIlUM HEW3-
BECTHOT'O pacTBOpa Mpu nomoiu ¢o-
TO3JIEKTPOKOJIOPUMETPA. D1emennvl
npakmuueckou noozomog-
KU:HAy4UThCS ONPEACTSITh KOHIICH-
TpallMd HEU3BECTHOIO pacTBOpa MpHU
nomon ®OKa.

Jlomyck k nadopa-
TOpHOH paboTe

0,8 4

3aastue Ne 9
HrtoroBoe 3austie

VYcerHbll onpoc

0,2 4

Htoro

3.4 ConmepkaHre CaMOCTOSITEILHOW pabOThl 00YYAIOMIUXCS MO JTUCIUIUIMHBI, CTPYKTYPHUPO-
BAaHHOE 110 pa3/ieiiaM C YKa3aHHEM OTBEACHHOI'O Ha HUX KOJIMYECTBA AKaJIEMUUYECKUX YaCOB U BUJIOB
CaMOCTOSITENIbHON paboThI:



Koua-Bo uacos /
¢opma o0yueHust
2021- 2023
HaumenoBanme pasae- 2023
Ne Ja Bun camocrosiTe1bHOM padoThI
(TeMbl) TUCHMILIUHBI § 9
o

1 |Pazmen 1 «®Pusuue- | 3akpericHHe MPOWICHHOTO MaTepuaia. I[1oaroTos- 33 22
CKHE OCHOBBI MEXaHH- | Ka K JiabopaTopHbIM paboTam. BrimomHeHue mo-

KH MaIIIHEr0 3aIaHMusl.

2 | Pazmen 2 «Moneky- | 3akperuieHue MpoiiieHHoro marepuaina. [loaroros- 33 22
nsapHas  ¢u3MKa W | Ka K Ja0opaTopHbIM paboTtam. BelmonHeHue 10-
TEPMOIMHAMHKA) MAaIITHETro 3aaHus.

3 | Pazmen 3 3akperuieHre IpoiaeHHOro Matepuana. [1oaroros- 33 22
«DIIEKTPUIECTBO U | Ka K JlabopaTopHbIM paboTam. BrimosHeHue o-

MarHeTU3M» MaIIHEr0 3aIaHusl.
Paznen 4 3akperuieHue npoieHHoro Marepuaia. [loaroros- 31,7 22,1
«OnTrka W aTroMHas | Ka K JiabopaTopHbIM pabGoTam. BeimosHeHue jo-
buznkay MAIIIHETO 3a/1aHus.
KOHTaKTHBIE Yachl HA MPOMEKYTOUHYIO ATTECTALHIO 13 1,3
Hroro 132 90

4. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHMSI U1
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIUXCA ITO JUCHUIIJIMHE
CamocrodrenbHas paboTa 00y4aroLUMXcs M0 AUCHUILIMHE 00eCceynBaeTCs:

Ne pa3znena nuc-
IUIINHBI. Bua
CaMOCTOSITE/Ib-

HanmenoBanue
y4eOHO-MeTOANYeCKUX MaTePHaJIOB

KoianuyecTBo B 0M0-
JHMOTeKe / CChLIKA

) Ha ObC
HOM padoThI

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

YeCKHe OCHOBBI  |audeckue ykaszanus / coctaButenu E. I'. bamenko, A. I'.m/book/148578

MCEXaHHUKUN»

Moxpuesuu. — Ilepcuanosckuii : Jlonckoit 'AY, 2020.
— 40 c. — TekcT : neKTpoHHblH // JIaHb : 3EKTPOHHO-
OoubaMoTevHast cucTema. URL:
https://e.lanbook.com/book/148578 (mata oOpareHus:
26.05.2023). — Pexwum ocTyma: it aBTOPHU3. T0JIh30Ba-
TEJEeH.

2) Npanos, 1. B. COopHUK 337a4 10 KypCy OCHOBHI (u-
3UKH ¥ Onodu3uku : ydyeOHoe mocodbue / M. B. VBaHOB.
— 2-e m31., uctp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekcr : 2mek-
TpOHHBIN // JlaHb : 37I€KTpOHHO-OMONIMOTEYHAsE cUCTEMA.
— URL: https://e.lanbook.com/book/210920 (mata o6pa-
menust: 26.05.2023). — Pexxum nmoctyma: uisi aBTOPH3.
10JIb30BaTEIIEN.

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

3) ®usuka : METOAMYECKUE YKA3aHUS U 3aaHUs I KOH-
TposibHOM paboTsl / coct.: E.I'. banenko, B.B. Manako. —
[lepcuanoBckuii Houl’'AY, 2015. - 61 c. -

http://ebs.rgazu.ru/in
dex.php?0=node/474
2




Ne paznena nuc-

IUIIIMHBI. Bua

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoianuyecTBo B 0H0-
JHOTEKE / CChLIIKA
Ha 9bC

http://ebs.rgazu.ru/index.php?g=node/4742 (mara obGpa-
meHust: 26.05.2023). — TekcT : 3JeKTPOHHBII.

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

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

5) UBanos, U. B. OcHOBbI (pu3uku U OMOPHU3HUKH : yueO-
Hoe nocodbwue / W. B. IBaHOB. — 2-¢ 3., ucnp., JA0I. —
Cankr-ITerepOypr : Jlanp, 2022. — 208 ¢. — ISBN 978-
5-8114-1350-8. — TekcT : anexkTpoHHbI // JlaHb : 2JIeK-
TPOHHO-OMOIMOTEUHAS cucrema. URL:
https://e.lanbook.com/book/210917 (mata oOpaieHus:
26.05.2023). — Pexwum mocTyma: Juis aBTOPHU3. T0JIh30Ba-
TEJEH.

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

6) OmpeneneHue MOMEHTa MHEPLMU TBEPAOIrO Tela JU-
HAMUYECKHUM METOJIOM : MeTtoauueckue ykazanus / E.T.
banenko, T.FO. TapycoBa. — IlepcuanoBckuii : Jlonl'AY,
2014. — 22 c. - http://ebs.rgazu.ru/index.php?q=node/4741

(mata obpamenus: 26.05.2023). — TekcT : 2JICKTPOHHBIN.

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

7) Onpenenenue yckopeHue cBOOOAHOTO MaJCHUS C TO-
MOIIBI0 MATEMATUYECKOT0 MAsITHUKA: METOIMYECKHUE yKa-
3anus / E.I'. banenko, T.FO. TapycoBa. — Ilepcuanos-
CKUM : Houl'AY, 2014. 20 C.
http://ebs.rgazu.ru/index.php?q=node/4603 (mata oOpa-
menust: 26.05.2023). — TekcT : 3JeKTPOHHBII.

http://ebs.rgazu.ru/in

_|dex.php?g=node/460

3

8) 3amaHus IS TECTOBOTO KOHTPOJISA ayAUTOPHOHN U ca-
MOCTOSITEIBHON pa0OTHI CTYICHTOB HA MPAKTUYCCKUX 3a-
HATHSX O Kypcy (QU3HKHU : y4eOHO-METOJHUYECKOe MOCo-
o6ue / cocraBurens E.I'. banenko.. — IlepcuanoBckwuii :
Houckoit 'AY, [6. r.]. — Yacts 1 — 2016. — 50 c. —
http://ebs.rgazu.ru/index.php?q=node/4861 (mara oGpa-
menust: 26.05.2023). — TekcCT : 37eKTPOHHBII.

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

Pazgen 2 «Moae-
KyJsipHas (pu3uKa
nu TepMOHI/IHaMI/I-

Kay

5) NBanos, 1. B. COopHuUK 337a4 10 KypCy OCHOBHI (u-
3UKA ¥ Onodu3mku : yuyeOHoe mocoodme / M. B. MBaHOB.
— 2-e m3x., uctp. — Cankr-IlerepOypr : Jlanp, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekcr : 27ek-
TPOHHBIN // JlaHb : 37I€eKTpOHHO-OMONMOTEYHAsE cUCTEMA.
— URL: https://e.lanbook.com/book/210920 (mata o6pa-
menust: 26.05.2023). — Pexxum nmoctyma: uisi aBTOPH3.
10JIb30BaTEIIEN.

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

2) NBanos, 1. B. COopHuUK 337a4 10 KypCy OCHOBBI (u-
3UKH ¥ OModu3uku : yuyeOHoe mocobue / M. B. MBaHOB.
— 2-e m31., uctp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekcr : dmek-
TpOHHBIN // JlaHb : 37eKTpOHHO-OMONIMOTEYHAass cUCTEMA.
— URL: https://e.lanbook.com/book/210920 (mata o6pa-

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



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

Ne paznena nuc-

IUIIIMHBI. Bua

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoianuyecTBo B 0H0-
JHOTEKE / CChLIIKA
Ha 9bC

menust: 26.05.2023). — Pexxum nmoctyma: sl aBTOPH3.
10JIb30BAaTEIEH.

3) ®usnka : METOINYECKHUE YKa3aHHs U 3a/IaHUs JIJISl KOH-
TposibHOM paboTsl / coct.: E.I'. banenko, B.B. Manaxo.
[lepcuanoBckuit  : Jonl'AY, 2015. 61 c -
http://ebs.rgazu.ru/index.php?g=node/4742 (mata oGpa-
menust: 26.05.2023). — TeKCT : 2IeKTPOHHBII.

http://ebs.rgazu.ru/in

~|dex.php?g=node/474

2

4) buodusuka: METOAMYECKHE YKa3aHUS U 3aTaHus IS
KOHTpoJIbHOU paboTsl / cocT.: E.I'. banenko, B.B. Mana-
ko. — Ilepcuanosckuit : Jonl'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (mara obGpa-
menust: 26.05.2023). — TekcT : 3JeKTPOHHBII.

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

Paznen 3
«DJIEKTPUYECTBO
U MarHeTu3M»

4) buoduszuka: METOAMYECKUE YKA3aHUS U 3aJaHUS IS
KOHTpOJIbHOK paboTsl / coct.: E.I'. banenko, B.B. Mana-
ko. — IlepcuanoBckuit : Joul'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (mara oGpa-
menus: 26.05.2023). — TeKCT : 2IeKTPOHHBII.

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

2) Uranos, 1. B. CoopHHK 3a/1a4 110 KYpCY OCHOBBI (hu-
3UKH ¥ Onodu3uku : ydueOHoe rocodbue / M. B. MBaHOB.
— 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022, —
128 c. — ISBN 978-5-8114-1349-2. — TekcT : 37€k-
TPOHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/210920 (mata o6pa-
menus: 26.05.2023). — Pexum jgoctymna: ISl aBTOPH3.
10JIb30BaTEIIEN.

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

3) dusmka: MeToAUYECKUE yYKa3aHUs U 3aJaHusl JUIsl KOH-
TposbHOM pabotsl / coct.: E.I'. banenko, B.B. Manako.
[lepcuanoBckuii Houl'AY, 2015. 61 c. -
http://ebs.rgazu.ru/index.php?g=node/4742 (mata oGpa-
menust: 26.05.2023). — TekcCT : 2IeKTPOHHBIN.

http://ebs.rgazu.ru/in

~|dex.php?q=node/474

2

5) UBanos, U. B. OcHoBbI ¢u3uku u Ouohu3uKy : y4eod-
Hoe nocobwue / 1. B. IBaHOB. — 2-¢ 3., ucnp., JI0I. —
Cankr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — Tekcrt : anekTpoHHsbIii / Jlanb : smek-
TPOHHO-OMOMHOTEeYHAs cucTema. URL:
https://e.lanbook.com/book/210917 (mara oOpamieHus:
26.05.2023). — Pesxum jocTyma: st aBTOPH3. MOJIh30Ba-
TeJen.

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

Paznen 4
«OnTUuKa U aToM-
Has pu3HKay

4) buodusuka: METOAMYECKNE YKA3aHUA M 3aJaHusl s
KOHTpoJIbHOM paboTsl / coct.: E.I'. banenko, B.B. Mana-
ko. — Ilepcmanosckmii : Jlon['AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (mara oO6pa-
menust: 26.05.2023). — TekcCT : 2IeKTPOHHBIN.

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

2) Uranos, 1. B. CoopHHK 3a/1a4 1O KYpCY OCHOBBI (hu-
3UKU U Onodusuku : yuyebHoe nocobue / V. B. VBaHoB.
— 2-e u3a., ucnp. — Cankr-IlerepOypr : Jlanp, 2022. —

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



http://ebs.rgazu.ru/index.php?q=node/4741
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Ne paznena nuc-

IUIIIMHBI. Bua

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoianuyecTBo B 0H0-
JHOTEKE / CChLIIKA
Ha 9bC

128 ¢. — ISBN 978-5-8114-1349-2. — Tekcr : 21ek-
TpOHHBI // JlaHb : 3MEKTPOHHO-OMOIMOTEUHAsT CHCTEMA.
— URL: https://e.lanbook.com/book/210920 (mata obpa-
menust: 26.05.2023). — Pexxum poctyma: st aBTOPH3.
M0JIb30BaTEIIECH.

3) dusuka: METOAUYECKUE YKa3aHUS U 3aJaHusl JUIsl KOH-
TposibHOU paboTsl / cocT.: E.I'. banenko, B.B. Manako. —
IlepcuanoBckuii Houl’'AY, 2015. - 61 c -
http://ebs.rgazu.ru/index.php?g=node/4742 (mara obGpa-
meHust: 26.05.2023). — TekcT : 3JeKTPOHHBII.

http://ebs.rgazu.ru/in

dex.php?g=node/474

5) UBanos, U. B. OcHOBbI pu3uKu 1 OHOPHU3HUKH : yuecO-
Hoe mocooue / 1. B. UBaHOB. — 2-¢ 3., UcHp., JIOI. —
Cankr-IlerepOypr : Jlanp, 2022. — 208 ¢. — ISBN 978-
5-8114-1350-8. — Tekct : anekrponsbi / Jlanb : 3mek-
TPOHHO-OMOIMOTEeYHAs cucTema. URL:
https://e.lanbook.com/book/210917 (mara oOpamicHwus:
26.05.2023). — Pexxum jocTyma: st aBTOPH3. MOJIb30Ba-
TEJIeH.

https://e.lanbook.co

m/book/210917

6) 3agaHus Ui TECTOBOTO KOHTPOJIS ayITUTOPHON M ca-
MOCTOSITEIBHON pa0OTHI CTY/ICHTOB HA MPAKTUYCCKUX 3a-
HATHSX TI0 Kypcy (QU3MKH : y4eOHO-METOJMUECKOE MOCO-
oue / cocraBurens E.I'. banenko.. — IlepcuaHoBCKUi :
Houckoit 'AY, [6. r.]. — Yacts 1 — 2016. — 50 c. —
http://ebs.rgazu.ru/index.php?g=node/4861 (mara oGpa-
menust: 26.05.2023). — TeKCT : 2IeKTPOHHBII.

http://ebs.rgazu.ru/in

dex.php?0=node/486

5. ®OHJ] OEHOYHBIX CPEJICTB JJIsSI TIPOBEJEHUS TIPOMEXYTOYHOM

ATTECTAIIMN

5.1 Ilepeuenb KOMIETEHIUI ¢ YKa3aHHEM ITanoB ux (JOPpMUPOBAHUS B MpPollecce 0CBoOe-
HHs 00pa30BaTeIbHOI NPOrPaMMBbI

Homep/ | Comepkanme | B pesynbrare n3ydeHus: yueOHOW TUCIUIUIMHBI 00YYarOLIHecs TOIKHBI:
WHJIEKC | KOMIIETEH- I 5tan
KOMIle- | Iuu (WK ee | oran Il Sran Hagbik u (11111) OmbIT
TEHIINHA 4acTH) S s JEITECIILHOCTA
OIIK-1.3 |anamu3upy- |OcHOBHbIe TOHS- | Mcnonb30oBaTh  OCHOBHBIE | Bmazets  Meromamu
€T W Hc-|Tusd, (usnueckue | mpueMbl 00pabOTKU IKCIIe- | FKCIIEPUMEHTAIBLHOTO
I0JIB3YET SBJICHUS, = OCHOB- | pPUMEHTAJIbHBIX  JIaHHBIX; | HCCEeI0BaHUsA B (u-
OCHOBHBIE | HbIE€ 3aKOHBI M MO- | pelIaTh THUIIOBbIE 3a/ayMl |3uKe (IJIaHUpOBaHUE,
MOJIOKEHMSI | IeIM ~ MEXaHUKH, | [0 OCHOBHBIM paszjiefiaM | IOCTaHOBKa M o0pa-
€CTECTBEH- | 3JIEKTpUuYecTBAa U | GU3UKH; OOBICHUTH OC- | 0OTKAa SKCIEPUMEHTA);
HOHAYYHBIX | MarHeTU3Ma, KoJjie- | HOBHbIE HaOJro1aeMble | UCTIONB30BaHUA ~ OC-
TUCHUIUIMH |O0aHUi M BOJH, | IPUPOIHBIE U TEXHOTCHHbIE | HOBHBIX 00IIedu3nyie-
IpU  pelle- | KBaHTOBOM  (u3u- | ssBneHus U 3(pQeKTsl ¢ mo- | CKUX 3aKOHOB M MPHH-
HUU  TUIIO- | KW,  CTaTHCTHUYe- | 3ULUHA (DyHAAMEHTaJIbHBIX | LUIIOB B Ba)KHEHIINX
BBIX 337a4 B | CKOW (PU3MKM ¥ | QU3HYECKHX  B3aUMOJEH- | IPAKTUYECKUX  MpHU-
o0nactu TEPMOJAMHAMUKH; | CTBHIA; HCTOJIKOBBIBATh | JJOKEHUSX; IpPUMEHE-
npodeccuo- | rpaHuIlbl MX MpPHU- | CMBICH (U3MYECKHX BENIU- | HUSI OCHOBHBIX METO-



http://ebs.rgazu.ru/index.php?q=node/4741
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Homep/ | Comepxanuie | B pe3ynbrare nzydeHust yueOHOM TUCIUILIMHBI 00YYarOIIHECs! JOJKHBL:
HHOEKC KOMIIETEH- 111 >Tam
KOMIIE- | LuH (WK €€ N LS Hagbik u (11111) ombIT
TCHIUHA 4acTy) SEECH: s JICITECIILHOCTH
HaTbHOU MEHUMOCTH, TIPU- |YUH W TOHSATHH; 3aIUCHI- | IOB ¢busuko-
NesITeNIbHO- | MCHEHHE 3aKOHOB B | BaTh YpaBHEHHUS ISl GU3U- | MATEMaTHUYECKOTO
CTH, CBSI- | BUKHEHIIINX TIPaK- | YeCKUX BEJIMYUH B CUCTEME | aHAJIM3A IS PELICHHS
3aHHON ¢ |Tuueckux npuio- | CU; paborats ¢ mpubopa- | ecTeCTBEHHOHAYYHbIX
3aIUTON KCHUSX; OCHOBHBIC | MU W OOOpYIOBaHHEM CO- |3aJad;  MPaBUIHHOU
OKpYyXar- | pu3nyecKkue BeJH- | BpeMEHHON  (M3MUYECKOil | KCITyaTallid OCHOB-
mei cpensl |YMHBI U (u3Hye- | 1ad0paTOpuu;  HCIOJB30- | HBIX MPUOOPOB U 000-
u obecrieye- | CKH€  KOHCTAHTBHI, | BaTh METOJbI (PU3MUECKOTO | pyJIOBAaHUSI COBPEMEH-
HUeM 0e3- |uX ompejesieHue, | MaTeMaTU4YeCKOro Mojie- | HOM (U3MYECKOr Jia-
OMACHOCTH | CMBICJI, CIIOCOOBI U | JIMPOBAHMS, 6oparopuu; UCIOIB30-
YeloBeKa. €IMHUIIBI UX U3Me- BaHUS METOAOB (pU3HU-
penusi; pyHmameH- YeCKOro MOJIeIHpOBa-
TalnbHBIE  (pu3UUe- HUS Ha MPAKTUKE.
CKHE€ OMBITHI U HX
polib B pa3BHTHU
HayKH; * Ha3Ha4de-
HUE W TPHUHIIMIIBI
JIEACTBUSA BaX-
HeWmux  Qusnye-
CKHX NMPUOOPOB.

5.2 Onucanue noxKa3arejiei u KPpUTEPUEB OLICHUBAHUA KOMIIeTEHIIMii Ha PA3JIUYHBIX 3Tanmax

ux GopMHPOBAHMS, ONIMCAHME IIKAJ OLlEHUBAHUS

5.2.1 OnucaHue MKAJIbI OLleHUBAHUSI C(POPMUPOBAHHOCTH KOMIIeTEH Mt
KomnereHuu Ha pa3inyHbIX 3Tanax ux (pOpMHPOBAHUS
011eHnBalOTCH«Heydoei/zemeopumeﬂbHo» «ydoememeopumeﬂbHo» «XOpOULo» «OMJIU4HO»
B (popme IK3aMeHa

5.2.2 Onucanue nmokasarejeil ¥ KpuTepreB OLEHUBAHUS KOMIIETEHIHI HA Pa3/IMYHBIX 3Ta-
nax ux ¢popMHPOBAHHUS N0 TeKyIeMY KOHTPOJIS

Kpumepuu u noxazamenu oyenueanus pe3ynbmamog 00y4enus

Pezynomam 00y-
uenus «Heyooenemeo- | «yooenemeopu-

«xopouio» «OmauyHO»
no oucyunune PumesnbHo» menvHo»
| atan ®parmentapubie |Henonnsie 3Ha-| CpopmupoBannbie, | CpopmupoBan-
3HATLOCHOBHBIE  |3HAHUSIOCHOBHBIX |HUSIOCHOBHBIE HO coeprKalye | Hble W CHCTeMa-
MOHATHS, pu3nye- |MOHATUH, (U3M-|NOHATUS, (U3H-|0TAe/IbHbIE TPODe-| THYECKHE 3Ha-
CKUE SIBJICHMUS, YECKUX SIBJICHUS, |UECKUE SIBJICHUS, |JIbl  3HAHMSIOCHOB- | HUSIOCHOBHBIE
OCHOBHBIE 3aKOHBI |OCHOBHBIX 3aKO-|OCHOBHBIE 3aKO-|HbI€ TMOHATUSA, (U-|MOHATHS, (U3HUe-
U MOJIEIM ME€Xa- |HOB M MOJEIM|HBl W  MOJEIU|3UYECKUE SIBIICHMUS, | CKHE SBJICHUS,
HUKHU, JJIEKTpUYE- |MEXaHUKH, DOJIEK-|MEXaHUKH, 3JIEK-|OCHOBHBIE 3aKOHBI U |OCHOBHBIE 3aKOHBI
CTBa U MarHeTU3- |TPUYECTBA M Mar- | TPUYECTBA U |MOJENM MEXAHHUKH, U MOJEIN MeXa-
Ma, KojlebaHui 1 |HeTu3Ma, Kosela-|MarHeTH3Ma, Ko-|3JIeKTpUYecTBa U |HUKHU, DJIEKTpuye-
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BOJIH, KBAHTOBOW |HM ¥  BOJIH,|JicOAHUI M BOJH,|MarHeTw3Mma, KoJjie-|CTBa U MarHeTu3-
(bu3uKy, cTaTH- KBaHTOBOH (u3u-|KBAaHTOBOU ¢u3u-|0aHuid ©  BOJH,|Ma, KojcOaHUU H
CTHYECKOW (U3U- |KH, CTaTUCTHYE- KU, CTAaTUCTHYe-| KBaHTOBOH ()M3UKH,|BOJH, KBAaHTOBOM
KH U TEPMOAWHA- |CKOW (U3UKKM W|CKOW (U3UKH U |CTATHCTUYECKOU dbusukm,  CcTaTH-
MUKH; TPAHUIIBI UX | TEPMOJMHAMUKY; |TEPMOJNHAMUKY; |(DU3UKH U TEPMOJH-|CTUYECKOH (U3H-
MPUMEHUMOCTH,  |TPAHUIBI UX TIPH-|TPAHUIIBI VX |HAMUKH; TPaHUIIBI|KA U TEPMOJUHA-
MPUMEHEHHE 3a- |MEHHUMOCTH, NpHU-|[IPUMEHUMOCTH, |UX TPUMEHHUMOCTH, MHKH;  TPaHHIIBI
KOHOB B Ba)KHEW- |MEHEHHE 3aKOHOB|IIPUMEHEHHE 3a-|IPUMEHEHHE 3aK0-(UX  [PUMEHHMO-

IIMX TPaKTHYe-
CKUX TPUIIOKCHH-
SIX; OCHOBHBIC (u-
3WYECKHUEC BEITYH-

B BaKHEHIITNX
MPAKTUYECKUX
MIPUIIOKEHUSX
OCHOBHBIE  (pU3HU-

KOHOB B  BaX-
HEWIINX IPAKTU-
YECKUX  MPHUJIo-
JKEHHSIX; OCHOB-

HOB B Ba)KHEHIIMX
MPaKTHYCCKUX IPH-
JIO)KEHHUAX, OCHOB-
HbIE busnueckue

CTH, MPUMEHEHHE
3aKOHOB B BaX-
HEWUIINX TpPaKTH-
YECKHUX TMPUIIOKE-

HbI U (U3MYECKHUE |YECKHE BEITHMYMHBI|Hble (U3MUYECKUE|BEIMYMHBI U (PHU3U-|HUAX; OCHOBHBIE
KOHCTaHTBHI, UX u (bu3HYeCKre | BEIMYUHBI U (PU-|deCKUE KOHCTAHTHI, |(PU3NICCKUE  Be-
oTpezieNieHue, KOHCTaHTBl, WX |3MYECKHE  KOH-|MX  OIpeJAeJeHHe, |TMUUHb U (pu3u-
CMBICJI, CIIOCOOBI U | OIIPEIEIIEHNUE, CTaHTBI, UX OMPE-|CMBICI, CHOCOOBI U |4YECKHE€ KOHCTaH-
€IMHUIIBI KX U3- |CMBICI, CIIOCOOBI |JIEJIEHHEe, CMBICI, |CIUHUIIBI UX H3Me-|Thl, UX OIMpeiene-
MepeHus, pyHAa- |M  eAMHHIBI WX |CIIOCOOBI W €IH-|peHUs; (yHIAMEH-|HUE, CMBICI, CIIO-
MEHTaJIbHbIE PU- |U3MepeHUus; (QyH-|HHUIIBI HMX HU3Me-|TallbHble  (u3nuye-|CoObl U EIMHUIIBI
3UYECKHUE OMBITHI U | JTaMEHTalIbHbIE  |peHHsS;  (yHJa-|CKU€ OIBITBI M HMX|UX  HU3MEPEHUS;
UX pOJib B pa3BU- |(pU3UYECKHE OMbI-|MEHTaJbHble (U-|poib B Pa3BUTHH | PyHIAMEHTAIb-
TUU HAYKU; * TBl U WX POJIb B|3UYECKHE OIBITHI | HAYKU; Ha3Haye- |Hble (PU3NIECKUE
Ha3HAYEHUE U pa3BUTUM HAYKH;|H UX POJIb B pa3-|HUE U MPUHLHUIIBI | ONBITHI U UX POJb
MPUHLIUIBI 1CH- HA3HAYEHHWE U |BUTHUH HAYKH; JICUCTBUSA  BaKHEM- | B pa3BuUTHHA
CTBUS BOKHEHUIUX |[IPUHLMIIBI  JIeii- | HA3HAUCHUE U|muX  (U3NYECKUX | HAYKH, Ha3Ha-
(UBUYECKUX TIPU- |CTBUA  Ba)KHEH- | IPUHIMIMBI  JIeH- | TpuOOpPOB. YeHUE W TPUHIIH-
6opos. (OIIK- muX (PU3NYECKHX [CTBUS  BayKHEH- TIBI JIENCTBUA
1/OIIK-1.3) npubopoB. / OT-|mmx (HU3NUECKUX BaXHEHIMX  (u-
CYTCTBHE 3HAHMI |TIPHOOPOB. 3UYECKUX MpUdOo-
pOB.
Il 5ran ®parmenTapHoe (B mesiom ycmemr-|B meom ycmemsoe,| Ycnemsoe M cH-
YMmerb YMEHHMENCIIONIb30- |HOe, HO He CH-|HO coJep:Kallee OT-|cTeMaTH4ecKoe
HCIIONB30BaTh OC- |BaTb  OCHOBHBIC|CTEMATHYECKOE |JeJbHble IPOo0esbl | YMEHUEHCIIOIb30-
HOBHBIE TIPUEMBI | TIPUEMBI 00pa- | yMEHMeNCIoNb- |yYMEHMEUCIIONb30- |BaTb  OCHOBHBIE
00paboTKH FKCIe- |OOTKM  JKCIEpH-|30BaThb OCHOBHBIE|BaTh OCHOBHBIE MPH- |MIPHEMBI 00paboT-
PUMEHTAJIbHBIX MEHTAaJIbHBIX npuemMsl  00pa- | eMbl 00pabOTKH |KH  3KCIIEPUMEH-
JAHHBIX; pelIaTh |JAaHHBIX; pelaTh|OOTKH OKCIEPH-|IKCIEPUMEHTalb-  |TaJbHBIX JAHHBIX;
TUTIOBBIC 33J1a4U  |TUIIOBBIE 3a/1a4d | MEHTaJbHBIX HBIX JIAHHBIX; pe-|peniaTh THUIOBBIC
110 OCHOBHBIM pa3- |10 OCHOBHBIM | TaHHBIX; PEIATh |IIaTh THUIIOBbIE 3a-|3aJa4d MO OCHOB-
nenaMm (U3HKHY; paznenam  (U3H- |TUIIOBBIE 3a/a4 |Ja4¥ 1O OCHOBHBIM |[HBIM  pa3jesiaM
OOBSICHUTH OCHOB- |KH; O0O0BSCHUTH | IO OCHOBHBIM |pazfienaM  (U3HUKY; | GU3UKH;  O0BsIC-
Hble HaOJo1ae- OCHOBHBIE pasznenaM  Gu3H-|OOBSACHUTH  OCHOB-|HUTh  OCHOBHBIE
MbI€ IPUPOIHBIE U | HAOII01aeMble Ki;  OOBSCHUTH|Hble HabIIOgaeMble | HAOII0JaeMbIe
TEXHOTCHHBIC SIB- | IPUPOJIHBIE 1| OCHOBHBIE MPUPOJIHBIE W TEX-|IPUPOIHBIC "
neHus ¥ 3PPeKTsl | TeXHOTEHHBIS Ha0It01aeMbIe HOTCHHBIE SIBJICHMS | TEXHOT€HHBIEC SIB-
c mo3uuuii GyH- |ABIEHUS U 3-|IPUPOIHBIE u|u 3pdeKTsl ¢ Mo3u-|JeHUS U 3P(PEKTHI
JTaMEHTaJIbHBIX (eKTHI C TO3UIIHI | TEXHOTCHHBIE uui dbyHnamen-|c no3unui  QyH-
¢bu3nveckux B3a- |GyHJAaAMEHTaIb- |SBICHUS U 3d-|TAIbHBIX  (GU3HYE- | JaMEHTATBHBIX
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UMOJICHUCTBHIA; HBIX (pu3nuecKkuX |(PeKThI C TO3UIUH | CKHX B3aUMOJICH- | PU3UYECKUX B3a-
HCTOJIKOBBIBATh B3aUMOJICHCTBUH; |(DyHIaMEHTaIb- |CTBHUM; HCTOJKOBBI- | UMOJICHCTBHIA,
CMBICIT (hu3nye- HCTOJIKOBBIBATh  |HBIX (PU3WYECKUX|BaTh CMBICI (PU3H-|HCTOJKOBBIBATH
CKHMX BEJIMYMH U |CMBICI  (pu3HUe- |B3aMMOJICHCTBHI; | YeCKMX BEIUYUH U |CMBICI  (QHU3HUe-
IMOHSTH; 3alIMChI- |CKUX BEJIMYMH U |HCTOJIKOBBIBATh |MOHSATHH;  3allMChI-|CKUX BEIUYHH U
BaTh YPaBHCHUS  |IOHATUM;  3alld-|CMBICI  (U3HMUC-|BaTh YpaBHEHUS IS |IIOHATUH;  3aIld-
JUIsl GU3HYECKUX  |ChIBATh  ypaBHE- |CKMX BEJIWYWH U |(U3UYECKUX BEJH-|ChIBaTh  ypaBHE-
BEJIMYUH B CUCTe- |HUA U1 (uU3W4e- |MOHATUH; 3amu-|4uH B cucreme CU; | Hus s duzmde-
Me CU; paboTaTh C |CKMX BEIMYMH B|ChIBaTh YypaBHE-|paboTaTh C NpuOO-|CKUX BEIWYHUH B

npudopamu u
obopyaoBaHHUEM
COBpEMEHHOU (u-
3UYECKOM J1abopa-
TOPHUH; UCTIOITB30-
BaTh METOJIbI Pu-
3MYECKOTO M Ma-
TEMaTUYECKOTO
MOJICTTUPOBAHUS,
(OIIK-1/0IIK-1.3)

cucreme CU; pa-
o6oratb Cc TpuOO-
pamMu 1 000OpyI0-
BaHHEM  COBpe-
MEHHOHN (u3ude-
ckor  maboparto-
pUHM;  UCIOJB30-
BaTh METOJBI (hH-
3MYECKOTO0 U Ma-
TEMaTH4ECKOT0
MOJICTTUPOBaHHUsL,/
OrcyrcrBHE YyMme-
HUH

HUS s (pu3nde-
CKHX BEJIWYHH B
CHCTEME Cu;
paborath ¢ TIpH-
Oopamu 1 000py-

JIOBAHHEM co-
BpEeMEHHOU  (u-
3UYECKOH  J1abo-
paTopuu; nc-
[I0JB30BaTh  Me-
TOBI (uznue-

CKOro n martrcma-
THYCCKOI'0O MOJIC-

pamu u o0OopyaoBa-
HUEM COBPEMEHHOMU
¢usmueckoit  mabo-
paTOpUHU; HCIIOIb30-
BaThb METOJBI (PU3H-
YECKOro M Marema-
THYECKOTO MOJICIIH-
pOBaHUS,

cucreme CU; pa-
6oratb ¢ TpuoOO-
pamu u o0opyIo-
BaHHEM  COBpe-
MCHHOW (u3nde-
ckor  maboparo-
pUH;  HCIOJIB30-
BaTb METOABI (H-
3UYECKOT0 W Ma-
TEMaTHYECKOTO

MOJICTTHPOBAHUS,

JUPOBAHUS,
Il 3Tan ®parmentapHoe |B nesom ycnem-| B nesom ycnemmHoe, | YcenemHoe u cu-
Baagers HaBbI- | IPUMeHeHHE HOEe, HO He CH-/HO CONPOBOKIAIO- CTEMATHYECKOE
KAMHOKCIIEPUMEH- | HABBIKOBIKCIIE-  |CTeMaTHYecKoe |Ieecsl OTAeJbHBIMH | IPHUMeHeHHe
TaJbHOTO UCCIIe- |PUMEHTAIBLHOTO |MPUMEHEeHHe omMOKaMH TNPUMe- | HABBIKOBIKCIIE-
NOBaHUS B (PU3UKE |HCCICIOBAHUS  B|3KCIICPUMEH- HeHune HABBIKO- | PUMECHTAJILHOTO
(nmnanupoBanue, |¢usuke (TMIAHU-|TaTbHOTO UCCIE-|BIKCIIEPUMEHTANb- |HUCCIEOBAaHUS B
IIOCTAaHOBKA 1 00- |poBaHME, IIOCTa-|0BaHUS B (U3H-|HOTO UCCleqoBaHus |(pusuke (TUIaHU-
paboTka sKcrepr- |HOBKa M 00paboT-|ke  (TutaHupoBa-|B (usmke (MIaHUPO-|pOoBaHUE, MOCTa-
MEHTa); MCIIONIb30- |[Ka  JKCIIEPHMEH- |HUE, TOCTAaHOBKA|BaHWE, IIOCTAHOBKA|HOBKAa M 00padoT-
BaHUS OCHOBHBIX |[Ta); HCIOIB30Ba-|H o0paboTka|u 00paboTKa IKCIe-|(Ka  IKCIepUMeEH-
oOuieu3nyecKux |HUS  OCHOBHBIX |9KCIIEPUMEHTA); |pHUMEHTA); MCHOJb-|Ta); HCIOIb30Ba-
3aKOHOB U MPUH- |00mIe(U3NUECKHUX |HCIIONb30BAHMS |30BaHUS OCHOBHBIX | HUS OCHOBHBIX
[MIOB B BA)KHEH- |3aKOHOB W MPHH- | OCHOBHBIX 00-| o0meusnyeckux obmedusnyeckux
IIUX TpaKTH4e- IUIOB B  Bax- |MEPU3NUYECKUX |3aKOHOB M TMPHUHIIM-|3aKOHOB M TPHUH-
CKUX MPUIOXKECHHU- |HEHIMX MPaKTH-|3aKOHOB M TIPHH-|TIOB B Ba)KHEUIIHUX [IUIIOB B BaKHEH-
SX; IPUMEHEHHUsI  |YECKUX MPHIIOKE-|IIUIOB B  BaXK-|MPAKTHYECKUX TpPHU-|IIUX  [paKTHYe-
OCHOBHBIX METO- |HHUSAX; TIPUMEHE- |HeUINX TPAKTH-|JIOKCHHUSX; TPUME-|CKHX TPHIIOKEHH-
1oB (pu3uKo- HUS  OCHOBHBIX |[YECKUX  TPWJIO-|HEHHS  OCHOBHBIX |X; TPHUMEHEHUS
MaTEeMaTHYECKOTO |METOJIOB (PU3WKO- |JKEHUSAX; IPHME-|METOJ0B  (DH3UKO-|OCHOBHBIX METO-
aHanu3a JUisl pe-  |MaTeMaTHYeCKOro |[HEHUsS OCHOBHBIX |MaTeMaTHYECKOTO  |JOB ¢buznko-
IIICHUS] €CTECTBEH- |aHaJM3a JUIA pe-|MeTOJ0B (M3UKO-|aHaTu3a JUIsl pelle-| MaTeMaTHYeCKOTO
HOHAYYHBIX 33/1a4; | [ECHUS €CTe- |MaTeMaTUYeCKO- |HUS €CTeCTBEHHOHA-|aHalu3a HJs pe-
MIPABWJIBHOM 3KC- |CTBEHHOHAYYHBIX |TO aHaJW3a JUISA|YJIHBIX 3aJady; Ipa- |[ICHHS ecre-
TUTyaTaIyy oc- 3a/la4y; TMPaBUJIb- |PEIICHUs  €CTe-|BHJIBHONH  JKCIUTya- | CTBEHHOHAYYHBIX
HOBHBIX IIPUOOPOB |[HOM  JKCILTyaTa- | CTBEHHOHAYYHBIX | TAIIHH OCHOBHBIX |33/1a4;  ITPABHIIb-
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1 000pyIOBaHUS |IIMM  OCHOBHBIX 33]la4; MPaBWJIb-| IPUOOPOB M 00OpY-|HOH  JKCILTyaTa-
COBPEMCHHOM (pu- |IpruOOPOB M 000-|HOM  SKCIUTyaTa-|JOBaHHMS COBPEMCH-|IIMM  OCHOBHBIX
3UYECKOM J1abopa- |pyJOBaHUS  CO-|IIMA  OCHOBHBIX |HOM dbusndeckoii | mpubopoB u 000-
TOPHH; MCIIOJIb30- |BpEMEHHOH  (hHu-|IpHOOPOB M 000-|J1a00paTOpUHu;  HC-|PYIOBaHHUS co-
BaHHS METOJIOB 3UYECKOW  J1a0o- |pyJOBaHUS  CO-|IIOJIb30BAHUS METO-|BpEeMEHHOU (pu3n-
(hU3UYECKOTO MO- |PAaTOPHH; HMCIOJb-|BPEMCHHOM  (u-|10B  (HU3UYCCKOIO |4eCKOil 1aboparo-
JETUPOBAHMS HA  |30BaHHUS METOJIOB |3MYECKOM  J1a00-|MOJEIMPOBAHUS HA|pPUHU; HCIOJIb30Ba-
npaktuke(OIIK- | pusudeckoro Mo-|paropuu; UC- | IPaKTHUKE. HUS METOJIOB (H-
1/OIIK-1.3) JICIMPOBAaHUS Ha|MOJIb30BaHUS 3UYECKOT0 MOJie-

npaktuke. / Ot-
CYTCTBHE HAaBbI-
KOB

METOOB (hH3uUe-
CKOTO MOJICITUPO-
BaHUS Ha IIpaK-
THKE.

JUPOBAHUS
MpaKTHUKE.

Ha

5.3 TunoBble KOHTPOJIbHBbIE 32IaHUS UJIH MHbIE MATEPHAJIbl, HE00X0AMMBbIE /1JIsl OLlEHKH 3Ha-
HHUH, YMeHHi, HABBIKOB H (MJIM) ONBITA AeSITeIbHOCTH, XapaKTepu3yme 3ranbl GopMupo-
BaHMs KOMIIETEHIIUIl B Mpolecce 0CBOeHHs 00pa30BaTe/IbHOI MPOrpaMMbl

Hepe'{eﬂb BOIIPOCOB K KOHTPOJbHBIM MEPONPUATHAM

1) 3anmcats GopMmyIly U AaTh OINpEeIIEHUE YIIOBOTO MyTH, YIIIOBOH CKOPOCTH U YIJIOBOTO YCKO-

PEHUA.
2)

3)

4)
HUMITYyJIbCa.
5)

6)
mapa
7)

8)

9)

" T€Ja, KaTAIICrocs 110 FOpHSOHTﬂJ’IBHOﬁ MMOBEPXHOCTHU

10)
11)
HHCpLUU.
12)
13)

CKHH CMBICJI, BXOIIIIIUX B HET'O BEJIMYHNH.

14)
OaHwuii.

15)

TapMOHUYECKHE KOJICOaHHS.

16)

CKHX FapMOHUYECKUX KOoleOaHUH.

17)
18)

B kaknx CANHUIAxX U3MCPAIOTCA MOMCHTEI MHEPLUHN, CUJIBI U PIMHYJII)C&?
Hamuiute (bOpMy.]'ILI AJIL OMPEACIICHUA MOMEHTA HHCPILIUHN CINIOMIHOTO MUJIMHApA (I[I/ICKa) u

3anummTe OCHOBHOM 3aKOH IMHAMHMKH BPAIAaTEIbHOTO JABMKEHUS
ChopmynupyiiTe 3aK0H COXpaHEHHS] MOMEHTa UMITYJIbCA.
3anummre GopMyiTy Ui KHHETHUYECKOM SHEprHH BpaIlaTeIbHOTO JIBUKEHUS TBEPOTO Tena

Hanummre ¢hopMysibl CBS3U YITIOBBIX U JIMHEHHBIX BEJIMYMH
BreiBeuTe TEOpETHMUECKYI0 U ONBITHYIO padouue (GopMysbl Ajs ONpeneseHHs] MOMEHTa

BriBenuTe GpopMyily CKOPOCTH FapMOHUYECKUX KOJIEOaHHH.
Briseaure popmynny yckopeHUsI TapMOHUYECKUX KOJIEOaHUH.

B kakux enquHuUIaX U3MEPSIETCS YTIIIO0BOU MyTh, YII0Bask CKOPOCTh U YIJIOBOE YCKOpEHUe?
Haiite onpezneneHre abCoIOTHO TBEPJIOTO Tea.
Hanumure gpopmyny u naiite onpeneneHuss MOMEHTa MHEPLUU, MOMEHTA CHJIbI, MOMEHTA

Hatite onpenenenue: konedbanue, cBOOOHOE KoJebaHe, TapMOHHYECKOE KoJieOaHue.
3anuiuTe ypaBHEHHUE 7Sl CMEIEHUs TPU TApMOHUYECKOM KOJIeOaHUH U TIOSCHUTE (u3uye-

3anumure GopMynbl U JaiiTe onpeseneHne Iepruoaa, YacToThl, aMIIUTYAbI U (a3bl KoJie-
3anumure GopMyily U JaiTe ompeneseHue CHIIbIL, MOJ JeHCTBHEM KOTOPON COBEPILAIOTCS

3anumure (I)OpMyJ'ILI KHHCTHQCCKOﬁ, MOTEHIIUAILHON U IIOJHOM SHEPTHUU NpU MCXaHUYC-




19)  [aiiTe onpeneneHre rapMOHUYECKOTO OCIIHIUISATOPA.
20)  [aiite ompejeieHHe NPYKMHHOTO MasTHHKA M 3alHIIMTEC NOTCHIMAIBHYIO SHEPTHIO U Iie-
pHuoJ KoseOaHMil.

21)  Jlaiite onpenenenue GpU3MUECKOro MAsSTHUKA H 3AMUIIUTE TIEPHOJ] €r0 KOIeOaHU.

22)  Yro Ha3bIBACTCS YUCIIOM CTCIICHEH CBOOOIBI.

23)  Yro Ha3bIBae€TCS BHYTPEHHEH SHEPIUEii.

24)  CdopmynupyiiTe IepBoe Ha4aI0 TEPMOIUHAMUKHY.

25)  KakoB pu3uyecKkuii CMBICI IEPBOIO HavYajaa TEPMOAMHAMHUKH?

26)  Yro Ha3pIBaeTCA yICIbHOW TEIUIOEMKOCThIO, MOJIIPHOM TermioeMkocThio? Hamumure dop-
MYJTy CBSI3U MEX1Yy HUMH.

27) B 4em cocTouT (pU3MUECKHIA CMBICT YHUBEPCAILHOM ra30BOi MOCTOSHHOM.

28)  Kakoii nmporiecc Ha3bIBaeTCs H30XOPHBIM, H30TEPMUICCKUAM?

29)  Yro Takoe aanabaTUYECKUA U MOJUTPOIHBIH Mporecc?

30) 3Bamummte ypaBuenue [lyaccona s annabaTHOTO mporiecca.

31) B yem coctouT (pU3UUECKHIA CMBICT ITOKa3arTess anuadaTo?

32)  Cdopmymupyiite 3KCIIEpHUMEHTAbHBIE Ta30BbIE 3aKOHBI (3aKkoH boiins-Mapuorra, I'eii-
Jlroccaka, ABorajpo, JlanbToHa).

33) 3Banummte ypaBHenue Menzesneesa-Kianeiipona.

34)  3Banummumte GopMyiy cpeHeR KBaIpaTHUHONH CKOPOCTH.

35)  3BanuimTe OCHOBHOE YPaBHEHHE MOJICKYJISPHO-KHHETHYECKON TEOPUH UICATBbHBIX Ta30B.
36)  3anummre GopMyITy cpeaHei ITHHBI Tpodera MOJIEKYIT HICAIbHOTO ra3a.

37)  Banummte Gopmynny 3GPEKTUBHOTO AUAMETPA MOJICKYJIBI.

38)  Uro Ha3biBaeTCs BHYTPEHHHM TpeHHeM B razax. Chopmynupyiite pU3MUSCKHNA CMBICT KO-
s¢durenHTa BI3KOCTH UA€aIbHOTO ras3a.

39) B yem 3akimouaercst METO/ onpesencHus Bsizkoctu [Tyaseitsn?

40)  3anmmmte popmyry [Tyaseitns.

41) Onumure ycTpoHCTBO U MPUHIUI JIEHCTBUS MaHOMETPA.

42)  Yro takoe Kamusp?

43)  BeBeaute padbouyro Gopmyity it onpeaeacHus KodpHUIMeHTa BI3KOCTH BO3IyXa.

44)  Jlaiite onpenencHue: yaelnbHas TEINIOEMKOCTH, KPYrOBOM Mpoliecc, oOpaTuMble U HeoOpa-
THUMBIE TIPOIIECCHI.

45)  3anummte GopMyay TEPMHYECKOTrO K.M.J. U KPYyroBOTO MpOIecca W K.ILJ. HICalTbHOM
TETJIOBOUM MalIWHBI.

46)  JlaiiTe onpeneneHie MPUBEACHHON TEIUIOTHI U SHTPOIIHH.

47)  ChopmynupyiiTe BTopoe Havaao TePMOIMHAMUKH.

48)  KakoB (pu3nu4ecKHii CMBICI BTOPOTO Hayajaa TEPMOJHHAMUKA U SHTPONUH?

49)  laiiTe onpeaeieHue H303HTPOITUIHHOTO TpoIiecca.

50)  [aiite ompezeneHue SIBICHUS MIEPEHOCA.

51)  JlaiiTe onpejesicHHE TETUIOMPOBOIHOCTH.

52)  3Banummte 3ak0H Pypbe U MOSICHUTE PU3MUYSCKUN CMBICT KO3(D(DHUIMEHTA TEIIOMPOBOIHO-
CTH.

53)  aiite onpenenenue aupdy3uu.

54)  3Banummte 3akoH OHKA U MOSICHUTE PU3MUYCCKUN CMBICT KodhdurmeHTa auddy3un.

55)  /laiiTe onpeneneHre BHYTPEHHETO TPEHUS (BI3KOCTH).

56)  3Banummte 3akoH Hp0TOHA M MOSICHUTE PU3HYESCKUI CMBICT KOG GUIIUEHTA BSI3KOCTH.

57)  [aiite onpexaeneHUs KMHEMAaTHYECKOW W JWHAMUYECKOW BS3KOCTH, Kakas CYyLIECTBYET
MEXy HUMH CBSI3b?

58)  /laiiTe ompeneneHue JJAMHHAPHOTO U TypOYJIEHTHOTO TEYEHHSI KHIKOCTH.

59)  Jlaiite ompenenenune uncia PefiHosbaca. Hanumure 3HaueHus ynciaa PeitHonbaca npu pas-
HBIX TEYEHUAX KHUJIKOCTH.

60) B gem cocrout meron Ctokca onpeenacHus KodpPHUIUeHTa BI3KOCTH?

61) 3amummre popmymny Crokca.



62) B uem coctout meron Ilyaseiins onpenencuus Ko3QPHUIMEHTa BI3KOCTH?

63)  3amummre Gopmyiy [lyaseitns.

64)  [aiite onpezenenue, HaMUMIKUTe GOPMYITY M SIMHULBI U3MEPEHHUS CIICAYIOIUX (UIUUSCKUX
BEJIMYMH: CUJIa TOKA, INIOTHOCTH TOKA, 3.11.C., HAIps>KEHUE.

65)  Hanmmmre 3akoHbl OMa BO BCEX M3BECTHBIX BaM BHJIaX.

66)  BeiBenute 3axkon Oma B JIOKaiIbHO# (opme.

67)  Hanwmmure 3akon J[xoynsa-Jlenma.

68)  Cdopmymupyiite npaBuia Kupxroga ajst pa3BeTBICHHBIX LEICH.

69)  JlaiiTe onpesencHue y3ia B KOHTYpA.

70)  JlaiiTe onpezeicHHEe MarHUTHOTO TIOJIS.

71)  ChopmynupyiiTe GU3NUECKHI CMBICT MATHUTHON UHITYKIIUH.

72)  JlaiiTe onpezelcHHE IMHUNA MArHUTHOM HHAYKIKK. [IpaBUIIO MPaBOro BUHTA.

73)  IlpuHUMI Cynepro3uliii MarHUTHBIX TTOJICH.

74)  Cdopmymupyiite 3akon bro-Casapa-Jlaraca.

75)  Bblumcnute MHIYKIUIO MarHUTHOTO MOJIS IPSIMOTO M B IICHTPE KPYroBOTO TOKA.

76)  Cdopmymupyiite 3akoH AMItepa.

77)  [aiite onpenelieHHEe UPKYISLUK MATHUTHOTO TOJISL.

78)  CdopmyaupyiiTe TEOpEMY O HIUPKYIISIIUH.

79)  [aiite onpenesieHre MOTOKA BEKTOPA MHAYKIIMA MAarHUTHOTO TOJISL.

80)  Cdopmynupyiite Teopemy [aycca.

81)  [aiite omnpejeneHNe MarHUTHOTO MOJISl, BUXPEBOTO IOJIS, 3JIEKTPOMArHUTHON HHIYKIHH,
MHIYKIIMOHHOTO TOKA (KaK ONpeAeNuTh HalpaBieHHe HHIYKIIMOHHOTO TOKa), Toka DyKo.

82)  [laiite onpenesieHHEe U 3aUIIUTE GOPMYITY UHIYKTHUBHOCTH.

83)  aiite onpenencHue IBICHHE CAMOUHIYKIIMU M 3aITHIITUTE GOPMYITY.

84)  Jlaiite onpeseicHHE IKCTPATOKH CAMOUHTYKITHH.

85)  JlaiiTe onpeneneHre B3aMMHOW HHIYKITHH.

86)  Jlaiite onpesencHue TpaHCHOPMATOP U OOBICHUTE €r0 YCTPOUCTRBO.

87)  aiite onpenencuue Koddduuuenta tpaHchopManud M MOSICHUTE KaKoi TpaHchopMaTop
SIBIISICTCS TOHMKAIOIINM, & KAKOH MOBBIIIAIOIIIM.

88)  Codopmynupyiite 3axon Papanes-Makcseia.

89)  Cdopmynupyiite npasuio Jlenma

90) [laiite ompezeneHue IEKTPUUSCKOTO 3apsiia, yACIbHOTO 3apsia.

91) Tlosichute Quznyeckuii cMbich cuibl JIopeHia.

92)  CodopmynupyiiTe IpaBUiIO MPABOM PYKH.

93)  /laiiTe MOHSATHE YCKOPSIONIAs Pa3HOCTh MOTEHIIHAIOB.

94)  BsIBemuTe paJnyC M MEPHOJ BPAIICHUS 3apsSHKCHHOW YacCTHUIIBI B OJHOPOJHOM MarHHTHOM
moJe.

95)  TpaekTopuH ABHKEHHS YACTHUIl B MATHUTHOM IOJIE.

96)  /[laiiTe ompeseneHUE: DIICKTPOMATHUTHBIC KOJIEOAHUs, MIEPEMEHHBIA TOK, KBa3HUCTAIlMOHAP-
HBIH TOK, aKTUBHOE CONPOTUBIICHHUE, PE30HAHC.

97)  3Banummte GopMyIbl (C BBIBOJOM): HHIYKTUBHOE COMPOTHBICHUE, EMKOCTHOE COMPOTHBIIC-
HUE, [TOJTHOE CONPOTUBIICHHUE.

98) CdopmynupyiiTe ycioBre BOSHUKHOBEHHUS pPE30HAHCA HATIPSHKEHHIA U TOKA.

99)  Ilocrpoiite rpaduKK TOKA U HANPSHKEHHS TIPY HAJTMYUE B LIETH TOJILKO €eMKOCTHOW Harpys-
KH.

100) [octpoiite rpaduKu TOKa M HANpsDKEHHS NpPU HaJM4YHe B IENU TOJNBKO HHIYKTHBHOM
Harpy3KH.

101) Tloctpoiite rpaduikK TOKa U HAMPSHKCHUS MPH HAIWYKE B IENH aKTUBHOW, MHIYKTUBHOW U
€MKOCTHOM Harpy3KH.

@DopMbI KOHTPOJIA MO3BOJISIIOLINE OLEHUTH C(POPMHPOBAHHOCTH KOMIIETEHMH 110
aucuuIImae «Pusuka»



NQ KOHTpOJ'II/IpyCMLIC pasaciibl JUCHUTIIITUHBL KOMHGTCHHI/II/I HanmenoBanmne
OIIEHOYHOTO CPEJI-
CTBa

Paznen 1. @uznueckre OCHOBBI MEXaHUKU OIIK-1/0OITK-1.3 KonrtposnbHbii
Paznen 2. MonekynsipHas Qusuka U TEpPMOAU- OIIK-1/0OIIK-1.3 onpoc
HAMUKa

3. | Pazzmen 3. DNEeKTpUYECTBO U MarHeTU3M OIIK-1/0OIIK-1.3
Paznen 4 Ontrka U aToMHas HU3nKa OIIK-1/0OIIK-1.3

Hepeqeﬂb OLCHOYHBIX CPEACTB, HCITOJb3YEMBbIX IIPU U3YIYCHUHN TUCHUIIJINHBI

Ne Haumenona-

Kpatkas xapakTepucTika OLEHOUYHOI0 CpeACTBa

IIpencraBnenue

winHe «®Pu3nkay CTyAEHTOB (akyJbTeTa OYHOTO U 3a04-
Horo oOyuyeHus. B cooTBeTcTBUM C y4yeOHBIM IUIAHOM
CTYIEHTHl (DaKyJIbT€Ta OYHOIO M 3a0YHOTO OOy4YeHUs
00s13aHBl BBINOJIHUTH OJIHY KOHTPOJIbHYIO paboTy Mo
muctumiinHe. KoHTponbHas paboTa BBINOJIHAETCS C Iie-
JIBI0 U3YUYEHUS] TEOPETUUECKUX BOIIPOCOB OCHOBHBIX pa3-
JIeJIOB Kypca U OCBOEGHMSI METOAMKHM pELIeHHs 3ajad,
UCIOJIB3YEMBIX B IIPAKTUYECKON JeATENBHOCTH. OCHOB-
HbI€ 33Ja4d KOHTPOJBHOW paboThl: cucTeMaTH3alus U
3aKpEMJICHUE TEOPETUUECKUX 3HAHUM MO OCHOBHBIM pa3-
JesiaM JUCHUIUIMHBI, pa3BUTHE HAaBBIKOB CaMOCTOSITEIb-
HOW paboOThl; COBEPIIEHCTBOBAHUE MPAKTUYECKUX HABbI-
KOB pellIeHus 3ajau.

HUE OLEHOY- OLICHOYHOI'O Cpel-
HOTO CPEJICTBA cTBa B hoHze
KonTponbubiii | JlaeT BO3MOXHOCTb NPOBEPUTH ycBOeHHE  MaTtepuana | Ilepedens Bormpo-
orpoc yYalIUMHCST TPYIIIbI, ONPEAEIUTh HANpaBiIeHUS AJIs UH- | COB

JUBHIyaIbHON pabOThI C KaXKIbIM.
[locne mpoBepkM UM OLEHKH OTBETOB U MPAKTUUYECKHUX
HAaBBIKOB IIPOBOAMTCS AHAIU3 PE3YJIbTATOB HX BBINOJ-
HEHUsSI, BBIIBISIFOTCS TUIUYHBIE OIIMOKHA W TPUYHHEI,
BBI3BABIIME HEYAOBJIETBOPUTENbHbIE  OoueHKH. [lpnu
00JIbIIOM KOJIMYECTBE OJHOTUIIHBIX OIIMOOK, CBHJIE-
TENbCTBYIOIUX O HEIOCTATOYHOM YCBOEHUM YYAIIUMUCS
TOTO0 WJIM MHOIO pa3zenia (TeMbl), HA 3aHSITHUSIX CIEdyeT
IIPOBECTH paz00p IJIOXO YCBOEHHOI'O MaTepuaa.
KoHntposbHas KonrtponbHas pabora siisiercsi BakHOU (opmoii kKoH- | [lepeueHp
pabota TPOJIsl 3HAHUU, Pa3BUTUS YMEHHMM M HABBIKOB IIO JHUCLHU- | BOIPOCOB

BOHpOCl)I AJIA MOATOTOBKHU K 3K3aMEHY

OIIK-1 - cnocoGeH y4uThIBaTh COBPEMEHHBIE TEHACHIIUN PAa3BUTUSI TEXHUKU U TEXHOJIOTHM
B oOnactu TexHochepHoi 06e30MacHOCTH, U3MEPUTENBHON U BBIYUCIUTEIBHON TEXHUKHU, HH(pOpMa-
IIUOHHBIX TEXHOJIOTUH MPH PEIIeHUH TUIIOBBIX 33]a4 B 00J1aCTH NMPO(eCCHOHAIBHON JesITeIbHOCTH,
CBSI3aHHOM C 3alTUTON OKPYKAIOIICH Cpeibl U 0OecriedeHneM 0€30IaCHOCTH YeIOBEKa

OIIK-1.3 - aHanM3UpyeT U HUCIOJb3YEeT OCHOBHBIE MOJIOKEHHSI €CTECTBEHHOHAYUHBIX IIHC-
LUUIUIMH TIPU PEeUIeHUH THUIOBBIX 3aJa4 B 00J1acTH NMPOo(ecCHOHAIBHOMN NesTeNbHOCTH, CBA3aHHOM €
3alIUTOM OKpY>Karollel cpebl U obecrieueHneM 0e30MacHOCTH YeIoBeKa




3HAaTh OCHOBHBIC MOHATHS, (QU3NUECKUE SIBICHUS, OCHOBHbBIE 3aKOHBI U MOJEIH MEXaHHKH,

ANIEKTpUYECTBA U MarHeTH3Ma, KojeOaHuil U BOJIH, KBAHTOBON (PU3UKHU, CTATUCTHUECKON (PU3UKU U

TEPMOAMHAMMKY; I'PAHULBl UX IPUMEHUMOCTH, IPUMEHEHUE 3aKOHOB B Ba)KHEHIINX NMPAKTUYECKUX

MIPUJIOKEHUSAX; OCHOBHBIE (PU3WYECKUE BEIUYMHBI U (DU3MUECKHE KOHCTAHTBI, UX OIpeAeNieHUE,

CMBICII, CTIOCOOBI M €AMHUIBI UX U3MepeHus; GpyHnaMeHTaIbHble (pU3HUECKUe OMBITH U UX POJIb B

Pa3BUTHUU HAYKH; HA3HAUYEHUE U MPUHIUIBI JEHCTBUS BaXKHEUITNX (PU3NUECKUX TPUOOPOB.

Ilepeuens 6onpocos:

1. Tpaekropus, myTh, nepemelienrue. Bekropa cpeaHeil 1 MTHOBEHHON CKOPOCTH, UX BEIHYMHA U
HaIpaBJICHUE.

2. Bekropa kacareabHOro, IEHTPOCTPEMHUTEIBFHOTO M OJTHOTO YCKOPEHMSI, X BEJIMYMHA U HalpaB-
JICHHE.

3. JIBuKeHHe MaTepHallbHOM TOYKM MO OKPYKHOCTU. YTJIOBasi CKOPOCTb M YIJIOBOE YCKOpPEHHE.
CBs13b TMHEWHBIX U YIJIOBBIX XapaKTEPUCTUK JIBUKEHUSI.

4. IlepBblid, BTOpOi U TpeTuid 3akoHbl HptoToHa. UMnynibe cuibl. Miysbe Tena. 3akoH W3MEHEHUs
HMITYJIbCA. 3aKOH COXPAHEHUs MTOJIHOTO UMITYJIbCA N30JIMPOBAHHOMN CHCTEMBI.

5. PabGoTta koHCepBaTHUBHOWM U HEKOHCEPBATUBHON cuiibl. KuHeTHueckas v moTeHIuaaIbHasi YHEPrusl.
3aKOH COXpaHEHMSI SHEPTUU.

6. OmpeneneHnre MOMEHTa WHEPIHMH Tela OTHocuTenbHO ocu. Teopema Lltelinepa. Kunernyeckas
SHEPrus Bpallalouierocs Tena.

7. MOMEHT cuJIbl U MOMEHT MMITYJIbCa BPAIIAIOIIErocs Tella OTHOCUTENbHO ocu. OCHOBHOE ypaB-
HEHUE JMHAMUKHU BpAlllaTEJIbHOIO JBUKEHMS. 3aKOH COXpPaHEHHsS MOMEHTa MMIIyJbCa MEXaHU-
YECKOM CUCTEMBI.

8. 3akoH BceMHpPHOro TAroreHus. lloTeHnumanbHas 3HEpPrusi rPaBUTALMOHHOTO B3aMMOJCHCTBUS
JBYX MaTepuanbHbIX Touek. [lepBas u BTOpas KOCMHUYECKHE CKOPOCTH.

9. Cuna ynpyroctu. Hanpspkenne. OTHocuTenbHas aedopManus npu pacTsbkeHun-cxatun O000-
HieHHbIN 3akoH ['yka ans nedopmanuu pacTsbkeHus-cxatus. [lorennuanbHas sHeprus nedop-
MalUy PacTSKEHUSI-CKATHSL.

10. YpaBHeHue rapMoHuYeckux konebanuii. [Ipyxunnblif 1 puznueckuit MastHukd. [IpuBeneHHas
JuHA (pU3HYecKoro MasTHHKaA. [lepros KoreOaHwmid.

11. IlonsiTue nneansHoro rasa. YpasHenne MenzaeneeBa-Knaneiipona. 3akon laneroHa. OcCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KHHETHYeCKOW Teopuu. KuHeTudeckass 3HEpPrusi MOCTYNaTeIbHOTO
JBUKEHMSI YaCTHIIBI UAEaIbHOTO ra3za. CpelHEKBapaTUUHasi CKOPOCTb.

12. Yucno creneneit cBoOOIbI MOJIEKYJIbl. BHYTpeHHsst sHEpTUs uaealibHOTo ra3a. PaboTa ra3oBbix
n3onpoueccos. IlepBoe Hauano TepMOIMHAMUKH.

13. MonsipHas TeraoeMKOCTh. YpaBHeHUue Maitepa. Anuabatudeckuit mpouece. YpasHenue Ilyac-
COHa, MMOKa3aTellb a/uadaThl.

14. bapometpuueckas ¢popmyna. Pactipenenenue bonpiimana.

15. lnuna cBoGoHOrO npobera, 4acToTa COyAapeHHi Monekyn rasza. uddysus B rasax, 3aKoH
duka.

16. TennmonpoBogHOCTE. 3ak0H Dypbe.

17. BszkocTh xuakocred (razos). JlamuHapHOe TeueHue kuIKocTH (raza). @opmyna Crokca 1is
CKOPOCTH JIBUYKEHUS IIapHKa B BA3KOW KHUIKOCTH.

18. TepMoauHAMUYECKUI M CTAaTHCTHYECKUI CMBICI SHTPOINUU. BrIpakeHHEe 2HTPONUHU Yepe3 cTa-
Tuctudeckuii Bec. PaBenctBo Kiaysnyca. Bropoe Hauano TepMoaHAMUKY.

19. luxn Kapro, ero nzobpaxkenne Ha PV-nuarpamme, dopmyna ams KITJI.

20. Ypasuenue, PV-quarpamMma u Kputuueckas remneparypa raza Ban-nep-Baanbca.

21. IloBepxHOCcTHOE HaTsKeHUE. Dopmyna Jlamnaca 1 JOMOJTHUTEIBHOTO JABJICHHS 10T HICKPUB-
JIeHHOH moBepxHOCThI0. Kanmmisipusle siBnenus, popmyina JKropeHa.

22. 3axon Kynona. HampspkeHHOCTh M IOTEHIIMAI 3JIeKTpocTaTuueckoro nois. Pabora cui snek-
TPOCTATHYECKOTO TIOJIS.

23. DnextpoemkocTh. [lmockuii konaeHcaTop. [lapamiensHoe W TOCIEIOBATEILHOE COCTMHEHHE
KOHJIEHCATOPOB. DHEPrUs 3apsHKEHHOT0 KOHIEHCATOopa.



24. Cuna v BEKTOp IUIOTHOCTHU BJIEKTPUUECKOTO TOKA. 3aKOH OoMa JUIsl 3aMKHYTOW IIeNu U AJis
yyactka. Momnocts u KIIJI nctounuka toka.

25. Cuna Amnepa, ee BelIMUMHA U HampasiieHue (mpaBuiio jeBoi pyku). Cuna Jlopenna, ee Benu-
YMHA U HampaBlieHue. J[BrKeHue 3aps/10B B MATHUTHOM II0JIE.

26. MarauTHOE MoJie COJICHOUAA, MPSMOT0 U KPYTOBOI'O TOKA.

27. MaruuTHbIN MTOTOK. 3aKOH 3JICKTPOMarHuTHOM MHIYKIMH, TTpaBwiio JleHna.

28. IH1yKTUBHOCTb. DHEPIUs KaTymKku ¢ TOKoM. CaMOMHIYKIMS [IPU 3aMbIKAaHUM U Pa3MbIKaHUU
ANEKTPUYECKON LIETH.

29. B3zaumuas uaayknus. Tpanchopmarop (MOHMKAIOMIUN U MTOBBIIIAIOIHH ).

30. CBoboaHbIe KoJIeOaHMsl B 3JIEKTPUUECKOM KOHTYpE (3aTyXalolie U He3aTyXalollue).

31. BeiHYX/ICHHBIE KOJIeOaHUS B AJICKTPUUECKOM KOHTYpe. Pesonanc Hanpsokenwuii. [TonHoe compo-
TUBJICHUE JICKTPUUECKOH 1IeTH IEPEMEHHOMY TOKY.

32. OTpaxxkenue u npejaomiieHue ceera. [lonHoe BHyTpeHHEE OTpaKeHUE.

33. OnTuyeckas cuia. @opmysia TOHKOM JIMH3BI.

34. Ilonspuzanus ceera. 3akoH Maitoca. 3akon bproctepa.

35. ludpakuus cBeTa Ha MIETU U Ha PEIIETKE.

36. AOcoitoTHO uepHoe Telo. 3akoH cMmeleHus Buna. 3akon Credana-bonbimMana.

37. Macca, umnysbc GoroHa. Buemrnuit poroaddext. YpaBuenue DitHmrerina ans hpotosddekra.

38. 3akoH pagnoakTuBHOTO pacnana. [Ipasuina cMmemmenus npu ansga- u 6era-pacmane. Heiitpuno.

39. Dueprus cBs3u U nedekT mace aapa. TUIBL SIEPHBIX peakuuid (IK30TepMUYECKasi U SHAOTEP-
MHUYECKast).

40. DnemenTapuble yactuinbl. Knaccudukanusa no macce: jerkue (JENTOHBI), CPEAHUE (ME30HBI),

TsKenble (0apuonsl). KBapku.

YMeTh UCIOIB30BaTh OCHOBHBIE PUEMbI 00paOOTKH SKCIIEPUMEHTAIIbHBIX JaHHBIX; PellaTh
TUTIOBBIE 33/1a4M 110 OCHOBHBIM pazfesiaM (U3UKH; OOBSICHUTH OCHOBHBIE HAaOJIIOaeMble TPUPO/I-
HbI€ M TEXHOTCHHbIE ABJICHUSA U A3PPEKThl ¢ NO3ULUI (PyHIaMEHTANbHBIX (PU3NUYECKUX B3auMOJIeii-
CTBHIA; UCTOJIKOBBIBATH CMBICI (PM3NUECKUX BEIMUUH W TIOHSATHIA; 3alIUCHIBATh YPAaBHEHHS 1Jis (HH-
3uyeckux BennuuH B cucteme CU; paboraTth ¢ mpubopamMu 1 000pyA0BaHHMEM COBPEMEHHOU (pu3H-
4ecKoi 1abopaTopuu; UCIOJIb30BATh METO/IbI (PU3UUECKOT0 U MATEMATUYECKOTO MOJIEIIUPOBAHMS.

Ipumepvr munoswvix s3adanuii:

1. Onpenenuts 00beM OayioHa, B KOTOPOM HAXOJIUTCA KHUCIOPOJ Maccoil M=4,3 Kr moj
nasiaenueM p=15,2 MIla npu Temneparype t=27°C.

2. bainon BMectuMocThio V=50 11 HarmoHeH KuciopooM. OnpeaeuTh Maccy KUCIOPO/Ia,
HaxoAIIerocs B 6annone npu temneparype t=47°C u nanenuu p=0,11 MI]a.

3. OnpenenuTsh TeMIepaTypy BOAOPOJAA, MMEIOMIEr0 MIOTHOCTh p=6 Kr/M° MpHU aBJieHHM
p=12,1 MIla.

4. OnpenenuTh JaBlI€HUE Ta3a ¢ KOJUYECTBOM BEIIECTBA V=2 MOJb, 3aHUMAIOIIET0 00beM
V=6 1 temneparype t=—38°C.

5. Jlma cBapku wu3pacxoloBaH Kuciopon wmaccod mM=3,2 kr. Kakoil mgomkHa OBITh
MUHUMAaJIbHasi BMECTUMOCTD COCYJla C KMCIOPOJIOM, €CIIM CTEHKH COCYy/la paCCUUTaHbl HA J1aBJICHUE
p=15,2 MITa? Temneparypa rasa B cocyze t=17°C.

6. B 6annon Hakauamu BOAOPOJ, CO3/aB IpH TemmepaType t=6°C naBnenue p=7,73 MIla.
Onpenenutsb MIOTHOCTD ra3a B OaJUIOHE.

7. I'py3 Maccoit M=5 Kr magaeT ¢ BBICOTHI N=5 M ¥ NPOHUKAET B TPYHT HA paccTosiHKue 1=5
cM. OnpeienTuTh CPEAHIOI0 CUITY COITPOTUBIIEHUS TPYHTA.

8. OnpenenuTh MOIAPHYIO Maccy rasa y KoToporo mpu Temmeparype t=58°C u naBnenuu
p=0,25 MIa m10THOCTB p=4 KI/M°.

9. OnpenenuTh WIOTHOCTH BO3AyXa npu Temmeparype t=307°C u napnenun p=98,1 kIla.

10. s cBapku ObUT IPHUMEHEH T'a3, HaXOJAIIMICS B OAJUIOHE BMECTUMOCTRI0 V=25 11 mipn
Temmeparype 11=27°C u naBnenun p1=20,2 MIla. OmnpesenuTh MacCy H3pacXoIOBAHHOTO Ta3a,



eciu JiaBleHHe Tasa B GamioHe crano p2=4,04 MIla, a temneparypa t,=23°C. OtHocuTenbHAS
MOJICKYJISIpHast Macca raza My=26.

11. OmpenenuTh KONMYECTBO BELIECTBA V Tas3a, 3aHUMAOIero obbem V=2 cMm® mpu
temnepatype 7=241 K u naBnenuu p=1 I'Tla.

12. Kakoii ra3 npu nasienuu p=0,808 MIla u temneparype 7=240 K mmeer mioTHOCTb
p=0,81 xr/m>?

13. Onpenenuth Maccy Momekyibl ammuaka NHs.

14. OnpenenuTh IIOTHOCTH YINIEKHCIOro rasa mpH Temmeparype t=117°C u nasnenun
p=202 kl1a.

15. Ckonpko MOJEKYJd Tra3a COACPXKHUTCS MpPU HOPMAIbHBIX YCIOBHSIX B KOJOE
BMecTuMOCThIO V=0,5 n?

16. CKkOJIbKO MOJIEKYJT COACPIKUTCS B KUCIOPOIe Maccoi M=2 r?

17. Cuapsan maccoid m=20 kr umeer Buj UUIUHApPa paguycoM R=5 cm. CHapsig JeTUT co
ckopocThio v=300 M/c 1 Bpamaercs BOKpYT ocH ¢ uactoToii 7=200 ¢'. BEIUHCIUTD KHHETHYECKYIO
SHEPTUIO CHapAIA.

18. Teno, umeromiee MOMEHT uHEpIUH J=50 KF'MZ, Bpamaercs ¢ yactorot n=10 ¢l Kaxkoii

MOMEHT CHJIBI CIICAYET MPUIIOKUTH, YTOOBI YaCTOTA BPAIICHUS yBEIUYIIIACh BIBOE 3a Bpems t=20
c?

19. MaxoBuk ¢ MOMEHTOM HHepuuu J=60 KI'M? HAuMHAET BpAILIATBCS O] JACHCTBUEM
MomeHTa cuiabl M=120 H'M. Omnpenenutb yriioByl0 CKOPOCTb, KOTOPYIO MaXxOBUK OyJeT UMETh

yepe3 Bpemsi t=5¢C.
20 Brraucnuts CPCAHIOIO SHECPIrUui0 MOCTYIATCIBbHOTIO ABUKCHHUA BCCX MOJICKYJI a30Ta IIPU TCMIIC-

parype t=137°C.
O0pa3sen BapuaHTa pacyeTHOro 3aJaHus.

PACYETHOE 3ATAHUE Nel

YCJIOBHE:

YPaBHeHI/IC JABHKCHUA MaTepHaHLHOﬁ TOYKHW UMCIOT BUI:

x(t)=A+Bt i y({t)=C+Dt- Et’ ,tae A, B, C, D, E — 3agarorcst s Kak10ro BapuanTta. Bpems
t, =0,t, =5¢c,t=3c,

3AJTAHHUE:
1. [TocTpouTth Tpaekropuio B koopauHarax XOy.
2. Borancuth (110 popmyne) mepemernenne Al B mntepsane Bpemenu At=t, —t, u ykasats

€ro Ha rpajuke TpaeKTOpUH.

Ucp

3. OrnpenenuTh aHATUTUYECKUA CPEIHIOI0 CKOPOCTh B MHTEpBaJ€ BpeMeHH At=1, -1, y

0003HAYUTH € HaITpaBJICHUEC Ha Fpa(l)I/IKe B IIPOHU3BOJIbBHOM Maciraoe.

4, Onpenenuts MTHOBEHHYIO CKOPOCTh |U| B 33/IaHHBIi MOMEHT BpeMeHHU ti 0003HAuUTH ee
HalpaBlieHUE Ha rpaduke B MPOU3BOJIBHOM MaciiTaoe.

5. PaccuuraiiTe mosHoOe a, TaHreHnUaibHoe 4: u HopManbHoe %n yCKOpEHHs B 3a/IlaHHBIH MO-
MEHT BpeMeHH 1.

MNPUMEP PEHIEHUSA 3AJTAYUA:

Hano:



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

YpaBHeHust aBrKkeHns npunumMator eug: X =2+3t, y =1+8t - 2t?
Pewrenue:
JI1s TIOCTPOCHHUS TPACKTOPUU HEOOXOIUMO OINPEICIIUTh 3HAUCHHS X, Y U3 YPABHCHUM JBHKCHHS B
uHTEepBasie BpeMeHu oT 4, =0 g0 t, = 5¢ (pekomennyercs yepes 0,5 ¢) ¥ MoJIydeHHBIE PE3yIbTaThI
CBECTH B TaOJIHILY:

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

Macmirab 1mo ocsiM X, y BEIOHPAETCs ¢ YIETOM MPEACTbHBIX 3HAYCHUN COOTBETCTBYIONIUX BEIMYNH
(cm. Tabmuiy):

V3MeHeHne KOOPAMHATHI X Xnin = 2, X =17 (m)

Wsmenenue koopauuatst y: Yrin = 9 Ymx =9 (m)
Ilocmpoenue 2paguxa.
HaHecTy Ha KOOPMHATHYIO CETKY TOUKH MEPeceYeH s 3HAUCHUH X U Y I KaXI0r0 MOMEHTA Bpe-

MEHHU, yKa3aHHOTro B Tabnuie. CoOeIMHNUTh HAaHECEHHBIE TOUKH IJIABHOW JTMHUEH (CM. pUCYHOK 1).
1o

-o

-0+

Pucynok 1
1. [epemerienne AF =T, — 1, onpenensiercs no reopeme [Tugaropa:

Ar = (AX)” +(Ay)? , e AX =%, =X, Ay =Y, -y,

X, =2,y =L X, =17, ¥, = -9 - 3HaueHUS KOOPJANHAT COOTBETCTBEHHO B MOMEHTHI BpeMeHu t; =0
u t, = 5¢ (cm. Tabnuiry). Takum o6pazom,

Ax=17-2=15 (), Ay =-9-1=-10 (M), Ar =+/15% +10% =18 (m).
Bekrop nepemenienus AT - BEKTOp, COCIMHSIONINN HAYaJIbHYI0O U KOHEUHYIO TOUKH rpaduka (cM.
pUCYHOK 1).

- r

2. Ilo ompeneneHnro cpemHss CKOPOCTb U, BNE C yuerom 3mauenmii AT =18 (v) u
18

AL=5(c): v = 5 36 (M)

Hanpasnenue cpeHeil CKOPOCTH COBIAJAET C HANpaBlIeHHeM BekTopa mepeMernenus Al (cm. pu-
CYHOK 1).



dr
dt
OHa HaIpaBJieHa 110 KacaTelbHOll K TpaekTopun. B Moment Bpemenn =3 (c) Bexrop U sBnsercs

3. ITo ompe/eeH 0 MTHOBEHHAsI CKOPOCTh U =

KacaTe/bHO# B TOUKe ¢ KoopauHatamu (cM. Tabmuiy) X =11 (wm), ¥ =7 (m) (cM. pucynox 1).
Moayib MTHOBEHHOUM CKOPOCTH ompenensercs mo teopeme [Tugaropa:

Uz,/z)f —0—05 , TJ€

Cdx d(2+3Y)

UX
dt dt
XHY.

Cdy  d(+8t-2t%)
dt dt

= 3 (m/c)=const, Yy =8-4t _ HPOCKI[MH CKOPOCTH HA OCH

Jlas Momenta Bpemenu L =3 (C) HpOEKIMH CKOPOCTH NPHUHMMAIOT 3HaueHms: Ux :3(M/C),

v, =8-4-3=-4 (M/c) (3HaK «-» ykasbIBaeT, yTo Uy HampaBieHa B NPOTUBOINOJIOKHYIO CTOPOHY
MOJIOKUTEIILHOMY HAIIPaBJICHHIO OCH )).

Moynb MrHOBEHHOM ckopocTr v = v3° +4° =5 (M/c) (cM. pucyHOK 2)

2

4. [TosHOE yCKOpEHHE a = \/a; +a. ,

do, de
rae 8 = i a, = 4~ MIPOCKIUH YCKODEHMS HA OCH X 11 Y.
VuuteiBas, uto Yx = 3,v,=8-4 (u3 1. 4), monyyaem:
d(3) d (8 — 4t)
X = —= 0' y = -
dt dt

Tonnoe yckopenne a = V0’ + 4% =4 (m/c?).

=—4 (m/c?)=const.

Pucynok 2

— —

JI1s1 OnpesieNieHNs TAHTSHIIMAIBLHOTO 4: M HOPMAIBHOTO &n yCKOpEHHil HeOOXOMMMO MPEICTABUTH
CXeMy CKOpocTel (PUCYHOK 2). 31ech e yKa3aTh IMOJTHOE YCKOpPEHHEe, KOTOPOE HAPABJICHO BEPTH-

KaJIbHO BHU3, IIOCKOJNBKY &x = 0 ,a 4

- -

y AMEET OTPHIATENbHYIO0 BenuuuHy (11.5). TanreHnmanpHoe

az' U HOpMAJIbHOC a‘n YCKOPCHUA SABJIAIOTCA COCTABJIAIOMIMMUA ITOJIHOTO YCKOPCHUA & n HaIrpasBJic-

HbI COOTBCTCTBCHHO BJAOJIb U MNCPIICHAUKYIIAPHO MT'HOBEHHOM CKOpPOCTH v (pI/ICYHOK 2) OtmMmeueH-
HBIC YIJIBI < pPAaBHBI KaK HAKPECT JICKAIIHUC. 3 HO,Z[O6I/I$I BBIJICJIICHHBIX TPCYTOJIBHUKOB CJIICAYCT,
qToO:



U‘/ H Ux
a,=acosa=a—, a,=asna=a—>,
v v

[lofCTaBUB 3HAYEHHS YCKOPEHMSI H CKOpOCTeil 1l MoMeHTa Bpemenn L =3 (c): @=4 (m/c?),
Uy = 3 (M/ C),

Uy| =4 (m/c), ¥ =5 (M/c), momyunm:

4
a, =4'€=312 (M/CZ)) an =4'§=2’4 (M/CZ)'

IpoBepka: a = Ja +a2 =+/3,22 +2,4% =4 (m/c?).

BAPUAHTbBI UCXOJAHBIX TAHHbIX:

Bapuanr/ |12 |3 |/4|5|6|7(8[9|10|11|12|13|14]| 15

Jlano

A (m) 31211123 (3|2|1|1|2|3|3|2]|1

BMm/c) [2|3|4|5(2|3|4(5|2]3|4|5|2]|3]| 4

C (m) 112(3(3(2|1|1{2|3|3|2|1|1]|2]|3

Dm/c) |3]3|3[3|4(4(4]4|5|5 |5 |5 |7 |77

Em/?) [1|1|1|1|1|1|1|1|1|1|1|1|2|2]2
Bapuanr/ | 16 | 17 |18 | 19|20 |21 |22 (23|24 25|26 (27|28 |29 |30
Jlano
A (m) 1 (2 |3 (3|2 |1 |1 |2 |3 |3 |2 |1 |1 3
B (m/c) 5 12 |3 |4 |52 |3 |4 |52 |3 |4 |5 |1 |1
Cm) 3 |2 112 (3 (3 (2 |1 |1 |2 |3 |1 |2 |3
D (m/c) 718 (8 |8 [8 |9 (9|9 (9 |10/10|10|10|4 |7
E (m/c?) 2 |2 (2 |2 |2 |2 (2 |2 (2|2 |2 |2 |2 |1 |2

OO0pa3ubl TeCTOBBIX 3aJaHUMH
Tema: 'apMoHnyeckue KoaedaHuUsl.

1. Kakas u3 cucrem, n300pakeHHbIX Ha PUCYHKE, HE ABJIETCS KOJIeOaTeIbHOMN?

’ M‘O‘M | I /Z %%9@
_______ Tt

A B B

2. [lepron cBOOOIHBIX KOJI€OAHUI HUTSIHOIO MasiTHUKA 3aBUCHUT OT...
A. maccel Tpy3a.  b. yacToThl kKonebanuil. B. ATUHBI €T0 HUTH.

3. Ilepuoa cBOOOAHBIX KONIEOAHUN HUTSHOTO MasgTHHUKA paBeH 5 ¢. UeMy paBHa 4acToTa €ro Koie-
OaHuii?

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

4. Kakoe nepemeIieHne CoBepIiaeT rpy3, KOJIeOMIOMMICS Ha HUTH 3a OJIUH Mepruoa’?

A. Tlepemeriienne, paBHOE aMILUTUTYI€ KOIeOaHUH.

b. Ilepemenenne, paBHOE HYIIIO.



B. Ilepemenienne, paBHOE ABYM aMILTUTYAaM KOJICOaHUH.

5. Kak n3meHuTcst neproa KojaeOaHH MaTeMaTHYeCKOTO MasTHUKA MPHU YBETUUYCHUU aMILIUTY/IbI
ero kojebaHui B 2 paza?
A. YBenunuutcs B 2 pa3a. b. Ymenbmintcs B 2 paza. B. He uzmenurcs.

6. Ha pucynke npuBeneHsl rpadukyu 3aBUCUMOCTH KOOPJIMHATHI Tea OT BpemeHu. Kakoii u3 rpa-
(UKOB COOTBETCTBYET HE3aTyXarOIUM rapMOHUYECKUM KOosleOaHUsIM Tesia?

X, CM x, CM{ X, CM

0 o> 0

7. Kak oTHOCATCS AJIMHBI MaTeMAaTUUYE€CKUX MasiTHUKOB, €CJIA 33 OAHO M TO K€ BpEMs MEpBbIM U3
Hux coBepmaet 20 konedanuit, a Bropoit 10 konedanuii?
A.2:1. b.4:1. B. 1:4.

8. Ilo I‘pa(bI/IKy 3aBUCUMOCTH KOOPAMUHATHI MAasATHUKA OT BPCMCHHU OIIPCACIINTEC IICPUOI KoJIeOaHMH

MasTHHKaA.
X, CM

5

0 2\ 3 {5} 778
1 Le
_5+ _____ \/

Hagpik:Brnagers MeTogamMM 3KCIEPUMEHTAIBHOIO HCCeI0BaHUsA B (U3UKe (IUIaHUPOBAHHE,
ITIOCTAaHOBKA U 00pabOTKa IKCIIEPUMEHTA); MCIOJb30BaHUS OCHOBHBIX 00IEe(PH3NYSCKHX 3aKOHOB U
IPUHIUIOB B BAKHEHIINX MPAKTUYECKUX MPUIIOKECHUAX; IPUMEHEHUSI OCHOBHBIX METOJOB (pH3H-
KO-MaTEeMaTU4YeCKOT0 aHAIM3a JJIsl PeIICHUs €CTECTBEHHOHAYYHBIX 3a/1a4; PAaBUIIBHOM IKCIUTyaTa-
IIUM OCHOBHBIX IPUOOPOB U 000PYAOBaHMS COBPEMEHHOM (hn3ndeckoit 1abopaTOpuu; HCIIOJIb30Ba-
HUSI METOJIOB (PU3MUECKOTO MOJIEIIMPOBAHSI HA TIPAKTHKE.

Ipumepvr munoswvix 3adanuii:

1. Ompenenenne MOMEHTA HHEPIMU Tella TUHAMHYECKUM METOIOM.

2. Ompenenenue yCKOpeHHs! CBOOOIHOTO MajJeHUs IPU MOMOIIY MaTEeMAaTHYECKOT0 MassTHUKA.

3. Ompenenenue yaeapHON TEMIIOEMKOCTH TBEPAOTO TeJla U U3MEHEHUS SHTPOIINU H30JIHPO-
BaHHOW CHCTEMBI.

Omnpenenenne COMPOTHBICHHS U yISITFHOTO COMMPOTUBICHUS! MOCTHKOM YHTCTOHA.
Onpenenenue ko3((duIMeHTa IMOJNEe3HOro JecTBus TpaHchopmaTopa M KodpHUIMEHTa
TpaHchopmaIuu.

6. Ilposepka 3akoHa Oma JUIsl LIleNH IEPEMEHHOI0 TOKa

Omnpenenenue JUIMHBI BOJHBI M JHEPTMU KBaHTA W3JTydyeHUs ra3oBoro jgasepa JII'-75.

8. Ompenenenne KOHLUEHTPAIMU HEM3BECTHOTO pacTBOPA MPU MOMOIIHU (POTOIIEKTPOKOIOPH-

MeTpa.

ok~

~

Bonpocsl k 3ammuTe 1200paTOpPHON padoTHI

1) JlaiiTe onpesieneHue BICHUs MepeHOCa.

2) JlaiiTe ompeneneHue TeIIONPOBOTHOCTH.

3) Banmmmrte 3akoH Dypbe U MOSICHUTE PU3MUSCKHUN CMBICT KO3(DDHUIMEHTa TeIIONPOBOIHO-
CTH.

4) [aiire onpenenenue quddy3um.

5) 3anummre 3akoH Puka u moscHUTE PusMUecKuii cMbIC K03 dunmenTa quddy3uu.

6) JlaiiTe ompeseseHUe BHYTPEHHETO TPEHHUS (BSI3KOCTH).



7) 3anummure 3aKoH Hpl0TOHA M TTOSICHUTE DUBNUECKHUI CMBICT KO PHUIIUEHTA BI3KOCTH.

8) [aiite ompenaeneHus KMHEMATHYECKOH M JUHAMHYCCKOW BS3KOCTH, KakKas CYIIECCTBYET
MEXy HUMH CBSI3b?

9) [laiite ompezeseHHe JAMUHAPHOTO U TYPOYJICHTHOTO TEYCHHUS JKUIKOCTH.

10) Jaiite onpenencHue uncia PeitHonbaca. HanumuTe 3HaueHus uncina PeliHosbaca npu pas-
HBIX TEYCHUSAX KUIKOCTH.

11) B uem coctout meron Ctokca onpeneneHus ko3GduiueHTa BI3KoCcTH?

12) 3anuiure padouyro Gopmyiy

13) B uem cocrout merox Ilyaseiins onpenenenus kosdduimenrta pszkoctu?Meron [lyaseitns
OCHOBAaH Ha JJAMHMHAPHOM TEYCHUH JKUIKOCTH B TOHKOM KaIHJUISPE.

14) 3anummre Gpopmyiy [lyaseits.

IPOBEJIUTE JIABOPATOPHBIV SKCIIEPUMEHT
[leab padoThI: HAYYUTHCS ONPEALTATh KOIPPUIIMEHT BI3KOCTH MeTo10oM CToKca.

IIpuGopsl M _MaTepuaJibl: CTCKIISIHHBIM IIJIMHIP HA TMOJACTABKE C HMCCIEIYyeMOM >KHJIKO-
CTBIO, MUKPOMETP, CEKYHIOMED, Tesa chepruuecKkoit GopMBI.

Onucague padoueii YCTAHOBKH

Pabouas YCTaHOBKaA MPCACTABIISACT c000H CTEKISTHHBIH OUWJIMHAP Ha IIOACTAaBKE, 3aIllOJIHCH-
HBIN BA3KOH KHUAKOCTBIO C IIOJBMXXHBIMHM MCTKaMH OJIMHBI , U b.

puc. 1
BoiBoa paGoueii popmy bl

Meron CTokca OCHOBaH Ha M3MEPEHUH CKOPOCTU MEIJICHHO JBIXKYIIUXCS B )KUAKOCTH He-
0O0JIBIINX TEN ChepUuIecKor POpMBI.
Ha Teno, magaromiee B )KUAKOCTH, NEHCTBYIOT TPU CHIIBL:
1) cuaa TAKeCTH:

msonc

yLII/ITI)IBaH, 4T0 m = pV, V = iﬂ- re , [I0JIydacMm:
3

anmc = gﬂ'l’sp g (1)’

rie O - INIOTHOCTH TEa.
2) cuwia Apxumena:

F, = %ﬂ' rpg (2),

r7ie p' - IUIOTHOCTH JKHIKOCTH.
3) cuja cONpOTHBJEHHS, IMIUPHYECKH ycTaHoBJeHHast [k, CTokcoM:
F., =6znro (3),

conp



IZIe , - CKOPOCTh IBHKEHUS KHIKOCTH,
- K03((HUITUEHT BA3KOCTH

[Tpu paBHOMEpPHOM JBUKEHHUH TEJa:

"Féﬂ?‘%ﬂ' 'zmﬂw( + IEA + I?wnp = 0
Ij; —Fppe +Fa+F,, =0=
Fc()np = Fm}t:»c - FA

[Toxcranss B mocnennee ypasuenue popmyis (1), (2) u (3), nomyuum:

puc.2

4 4
6rnro=—xr’ ——xrip’
n 3 Ly 3 r 9

4 3 ’
67Z'T7FU=§7Z'I’ (p—p' )=
_2rig(p-p)
77_—

9v

r
Tak xak B paboTe omnpenensieM IuaMeTp MIapuKa, TO y4TeM, 4To d = — . CKOpOCTh BbIpa-
2

3UM 4Yepe3 paccTosHue, npoiaenHoe TeoM | u Bpems [ aBuKeHMs Tena OT METKH , 10 METKH b :

|
v = -, TOT/Ia TocIeAHsIsT popMysia MPUMET BU:
t

_(p-p)digt
=" (4)

®opmyna (4) asrnsercs paboueit dhopmynoit s onpeaeneHus kodpduureHTa Bs3-
koctu MeToaoM CTokca.

Ilopsi10K BBLINOJHEHHS paﬁoTu

1) Ompexpenute qramerp mapuka ¢ MUKPOMETPOM TPH pa3a MO Pa3IuYHBIM HAIIPABICHUSAM H
CpeiHee 3HaueHUe 3alUIInTe B TaOJIUILy.

2) OmnycTuTe MAPUK B WIKHIP C UCCICITYEMOH KUIKOCThIO. B MOMEHT MPOXO0XKIACHUS METKH
a BKJITFOUHTE CEKYHIOMED, @ B MOMEHT MTPOXOXKICHHUSI METKH b OTKIFOUHTE.

3) U3mepbTe MacIITaOHOM JIMHEHKON PacCTOSTHUE MEXKIY METKaMH , U D).

4) 3anecure B Ta0auIy 3Hauenus | u t.

5) Paccuwuraiite 3HaucHHe K03 uIHEeHTa BI3KOCTH 10 Gopmyiie (4).

6) BbINONHKUTE OMBIT TPHU pasa.

Tadauua pe3yabTaToB U M3MeEpPeHuii

Ne ombITa d [ t n
1
2
3

OueHKa NorpenHocTH

1) [lorpemrHocTs UI3MEPEHUA:
Onpenenum cpeHee 3HaYCHUE



77:771‘*'7732"'773

Boruncnum cpeHekBagpaTUYHYIO OMUOKY CpeaHEero apupMeTHIeCKOro:

AS_7: (771_77)2"'(772_77)2"'(773_77)2
! n(n-1)
TAC n- YUCI0 HSMCPCHHP'I, N —1- yucio creneHei CBO60,I[BI.
A6CO.HIOTHYIO OH.H/I6Ky HU3MEPCHUA A n OIPCACIIMM KaK HPOU3BCACHHUC CPCAHCKBAAPATHUYICCKOI'O

oTKJIOHeHHs AS; Ha ko duuuent CThionenTa t, KOTOPHIH NPy HATEKHOCTH « = 0,95 , paBeH 4,3:

An=t-AS;
OxoHuYaTeIbHBIN PE3yIbTAT 3alMILEM B TAKOM BHJIE:
n=ntAn

OTHOCUTENBHYIO TOTPEIIHOCTH BBIYUCIUM TI0 (hopMyIIe:

A
¢ =21 .100%
7

Tembl pedepaToB (10KI2T0B)

. CBs3b (PU3MKH C APYTUMU HAyKaMHU

. Bce o yenoseueckom Ouomnosne

. XapaKTepUCTUKa OCHOBHBIX HCTOYHUKOB CBETA

. CymHocTs BHemHero GoTtodddexra

. OcobeHHOCTH UHTEPPEPEHIINN CBETA

. Marautsl: crienuduka ux B3aUMOACUCTBUS C APYTUMH MTPEIMETaMU
. YCTpOICTBO MUKPOCKOIIA

. HpI0TOH 1 ero oTKpsITHS B (hrsnke

. CKOpoOCTb cBeTa: METO/BI OTPEICIICHUS.

. Pesepnopd u ero onbIThI.

. Teopus ynpyrocru.

. MeTop! osTydeHus NOJyNpOBOJHUKOBBIX TUIACTHH.

. JlelicTBHE MOJIIPU3ALMOHHBIX TPUOOPOB.

. IloTeps TemI0BON 1 AIIEKTPUUECKON PHEPTHUH BO BPEMsI aBTOIIEPEBO30K.
. PacipocTpanenue paguoakTUBHBIX BOJIH.

. bamnncrTnyeckas ME)KKOHTUHEHTAJIbHAS PAKETA.

. [IpuHIUI NEeCTBUS PaJUOAKTUBHBIX JBUTATEIIECH.

. IIposiBieHnE 3aKOHOB CUJIBI TPEHHUS B TIOBCEIHEBHOM )KM3HH YEJIOBEKA.
. MakcBesu1 1 ero 3JeKTpoOMarHuTHasi TEOPHUSL.

. CyIHoOCTh ¥ 3HaYeHne TepMOOOPaOOTKH.

. XapaKTeprUCTHKA TOPCUOHHBIX MOJIEH U TEXHOJIOTUH.

. CrtocoOb1 ymMsr4eHus BOJbI.

. DNEeKTPOMarHUTHbBIE BOJIHBI U AJIEKTPOMArHUTHOE U3TTyUEHHE.

. IIpuHIUI NENCTBUS AKKYMYJIATOPOB

. [llapoBast MOJIHUS — YHUKAJIbHOE MIPUPOJIHOE SIBICHUE.

. OKCIIEpUMEHTAJILHOE UCCIIE0BAHUE 3JIEKTPOMAarHUTHON MHAYKIUU.
. OYHKIIMOHUPOBAHUE 3JIEKTPOCTAHIIUH.

. [IpeobpazoBanuii YHEPTHIA.

. Ucnonp30BaHue 3JIEKTPOIHEPTUH.

30. SnepHas sHEpreTHKa.

31. JleficTBue onTUYECKUX MPHUOOPOB.
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32. OT BOJSHBIX KOJIEC 10 TYpOMH.

33. 3nauenue sxcnepumMeHToB Hrkomsl Tecnbl.

34. ConHle KaK HCTOYHUK SHEPTUU.

35. YabTpa3ByK U BOBMOKHOCTH €TI0 MPUMEHEHHUSI.

36. [IpencraBneHre KapTUHBI MUPA C TOUKH 3pEHUS (PUBHKH.

37. SIBnenue paayru ¢ TOUKH 3peHUsT (PU3UKH.

38. DHeprusi BOAHBIX UCTOUYHUKOB.

39. Busibl ICTOUHHUKOB UCKYCCTBEHHOI'O OCBELICHUS.

40. N3ydenune GU3HUKH C TOMOIILI0 KOMITBIOTEPHBIX TEXHOJIOTHH.

OueHoYHbIE CPeACTBA 3aAKPBITOI0 U OTKPHITOI0 THUIIA J1JIs 1eJIeH TeKYIero KOHTPOJIs U Mpo-
MEKYTOYHOM aTTeCTAMHU

OIIK-1 - cnocoben yuumoleams coépemeHHble MEHOCHUUU PA36UMUA MEXHUKU U meX-
Hono2ull 6 001acmMuU MexXHOChepHoil be3onacHocmu, U3MepPUMenbHOou U GbIYUCTUMETbHOU meX-
HUKU, UHQOPMAYUOHHBIX MEXHOIOZUII NPU PeuleHUU MUNOBIX 3a0ay 6 odaacmu npogeccuo-
HAIbHOU 0eAmenbHOCU, CEA3ZAHHOI C 3AUiUmMOIl OKpyXcaloueil cpedvl u odecneuenuem 6es3-
OnAcHOCMU Yel08eKa

OIIK-1.3 - ananuzupyem u ucnonb3yem OCHOGHbIE NOJOHCEHUS eCeCMBeHHOHAYYHbIX OUC-
YUNTIUH NPU peulenuy Munossix 3a0ay 8 001acmu npogheccuoHaiIbHOL 0essmenbHOCMU, C8A3AHHOL C
3awumou oKpyicaroujeli cpedvl u obecneyeHuem 6€30nacHOCmMU Yelo8eKda

3aoanus 3axpvimozo muna:

1.YcTaHoBHTE COOTBETCTBHE MEXKIY YYEHBIMM M (PU3HYECKMMH 3aKOHAMH, KOTOpbIe
OHM OTKPBLIM:

1) V3meHeHune JUIMHBI TeJa IpU PACTSXKEHUU (UM CKAaTUM) MPSAMO MPONOPLHUOHAIBHO MO-
JYJIO CUJIBI YIPYTOCTH.

2) JlaBiieHue, IPOU3BOAUMOE Ha KUAKOCTh WIIM ra3, IIepeacTcs Ha JII00Y0 TO4Ky 0e3 u3-
MEHEHUH BO BCEX HAIPABJICHUSX.

3) CyiecTByIOT TaKue CUCTEMBbI OTCUETA, Ha3blBa€Mble MHEPLMAIBHBIMU, B KOTOPHIX Tela
JBMKYTCS PABHOMEPHO U MPSAMOJIMHENWHO, €CITM Ha HUX HE JIeHCTBYIOT HUKAaKHe CHJIbI UJIH JIeficTBHE
JAPYTUX CHJI CKOMITEHCHPOBAHO.

4) Cwuuia, BeITAJIKMBAIOLIAsl TEJIO U3 ra3a, paBHa BeCy rasa, B3ITOro B 00bEMe Tea.

5) AtMmocdepHoe naBieHHE PaBHO JABJICHHUIO CTOJ0Aa PTYTH B TpyOKe.cuja, BHITAJIKHUBAIO-
111as1 TEeJIO U3 ra3a, paBHa Becy rasa, B3ATOro B 00bEMe Tena

A) Apxumen

b) I'yk

B) ITackanb

Ipasunvroiii omeem: A-4; b-1; B-2.

2. B 6ansone BMecTuMOCThIO V = 3 J1 cogep:kuTcesi Kucaopoa maccoii m=10r. Onpesne-
JINTh KOHI[EHTPAIUIO N MOJIeKY.JI ra3a:

1) 8,27 * 10 m3

2) 6,27 * 10% m3

3) 15,27 * 10® m®

Ilpasunvhuviti omeem: 2

3. Tonkoe ko.1b1O HeceT pacnpeaeaeHHblil 3apsaa Q = 0,2 mxKu. Onpegenurs Hanpsi-
AKEHHOCTh E 3JIeKTPHYeCKOro moJs, cCO3JaBaeMoOro pacrnpelej]eHHbIM 3apsiioM B TOYKe A,
PaBHOY/AaJ1eHHOIi OT BceX TOYeK KoJbla Ha paccTosinue =20 cm. Paguyc koabna R = 10cm.



1) 109 kB/m

2) 99 kB/m

3) 39 kB/m
Ilpasunvnwviii omeem: 3

4. YcTaHOBUTE NMPAaBHJIBHYIO MOC/IEI0BATEIbHOCTD, CBSI3LIBAIOILYI0 MEX1Y c000ii oc-
HOBHbIe MapamMeTpbl 3akoHa J:koyas-Jlenna:

1) KBaapar cuiibl TOKa

2)KonnuecTBO TEMIOThI

3)ComnpoTuBiaeHUE TPOBOTHUKA

4)IIpousBenenue

5)Bpemst mpoxoxaeHus

Ipasunvnoviti omeem:3,1,4,2,5

5. YcraHoBuTe NpaBHIBHYI0 MOCJIEA0BATEIbHOCTD, CBS3BIBAIOLIYI0 MEXKAYy c000# oc-
HOBHbBIE TapaMeTPhI YIeKTPOABIIKYIIEH CHIIbI:

1) PaboTa CTOPOHHUX CHII

2)3apsn

3)Cuna

4)OtHouieHue

Ipasunvnuiti omeem:3,4,1,2

3aoanus omkpeimozo muna:

1. Teao maccoii m= 0,5 kr ABH:KeTCA MPSAMOJMHEHHO, IPUYeM 3aBUCUMOCTb IPOiieH-
HOI'0 TeJIOM yTH S oT Bpemenu t maercst ypasuenuem S=A-Bt+Ct>-Dt}, rneC=5m/c’u D =1
m/c® . Haiith cuay F, HeificTBylOImIyl0 HA Tel0 B KOHIE MEPBOH CEKYHAbI BHiKe-
HHA

Ilpasunvnoviti omeem: 2H

2. ITox neiicrBueM cuabl F = 10 H Teso ABUKeTCH NMPSIMOJIMHEHHO TaK, YTO 3aBHU-
CHMOCTH NPOIiIEHHOT0 TeJIOM NyTH S oT BpeMenu t Jaercs ypaBuenuem S = A — Bt + Ct?
rneC =1 m/c? . Haiiti maccy M Tesia

Ilpasunvnuviti omeem: 5 ke

3. /IBe rupu ¢ MaccaMu M1 =2 KIr U1 M2 = 1 Kr coeiMHeHbI HUTHIO U NMEPEKMHYTHI Yepe3
HeBecOMbIii 0,10k, HaliTu yckopeHue a, ¢ KOTOPBIM ABUKYTcs rupu. TpenueM B 6Ji0Ke mpeHe-
Opeub

Ipasunvnwiii omeem: 3,27 m/c?

4. KakoBa temmneparypa T ra3a, Haxoasuerocs noj nasjennem P=0,5 MlIla, eciiu B co-
cyne oobema V = 15 i1 comepsxures N= 1,8-10% moaexya?
Ipasunvnoii omeem: 300 K

5. /IBa cocyna, HamoJIHEHHBIX BO31yXoM npu aasjaeHusix p1=0,8 MIla u p2=0,6 MlIla,
umeroT 00bembl V1 =3 a1 u V2 =5 1. Cocyasl coeIMHAIOT TPYOKOii, 00beMOM KOTOPOIi MOKHO
npeHedpeyn M0 CPAaBHEHHUIO ¢ 00bemaMu cocyaoB. HaiiTu ycraHoBHBIIEecs: 1aBJIeHHE P B CO-
cyaax. Temneparypy c4MTAaTh HOCTOSAHHOM

Ilpasunvuvit omeem: 675 klla

6. DJekTpuYecKoe MmoJie 00Pa30BAHO MOJIOKHTEJILHO 3aPSI’KEHHOH 0eCKOHEYHO JIMH-
HOIl HUTBHIO ¢ JIMHelHoH mioTHocThIo 3apsiga 7= 0,2 MmxKa/m. Kakyr ckopocts V nmoayuur



JJIEKTPOH MO/ AelicTBHEM MOJIsA, MPUOJIN3UBIINCH, K HUTH ¢ PaccTOsiHUsI 1 =1 cM 10 paccTos-
Hus r2 = 0,5 cm?
Ipasunvnsiii omeem. 2,96 * 107 m/c

7. OKo0/10 3apsKeHHOH 0eCKOHEYHO NMPOTSKEHHOH IJIOCKOCTH HAXOAMTCS TOYeYHbIH
3apsia J = 0,66 HKu1. 3apsa nepememaercs o JUHAM HANPSIP)KEHHOCTH TOJIsl HA paccTosinue Ar
=2 cM; nipu 3ToM coBepuiaercs padora A = 5-10° JIsk. HaiiT moBepPXHOCTHYIO IIOTHOCTD 32-

psila O HA IJIOCKOCTH
Ilpasunvroviii omeem: 6,705 * 10 Kn/m?

8. ToHKHIi cTep:KeHb COTHYT B KOJIbI0 pagnycoM R=10 cm. OH paBHOMEpPHO 3apsizKeH ¢
JMHeiHO| m1oTHOCTHIO 3apsiia 7= 800 HKu/m. OnpeneuTh NOTEHUMAJ B TOUKE, PACIIOJI0KEH-
HOIi HA OCH K0JIbIIa HA paccTosinuu h =10 cM oT ero meHTpa.

Ilpasunvhoiti omeem: 32 kB

9. IIpoToH BJIeTeNl B OJHOPOAHOE MATHUTHOE MoJ1e Mo yrioM o = 30° K HanpaBJIeHUIO
MOJIS1 U IBMIKETCH MO0 CIUPATU, paauyc koTopoi R = 1,5 cm. UHAyKIMs MATHUTHOTO NOJsAB =
0,1 Tin. HaliTu KHHETHYECKYI0 JHEPTrUI0 IPOTOHA.
Ilpasunvnoviti omeem: 431,1 5B

10. D1eKTPOH ABUKETCH B MATHUTHOM IoJie ¢ HHAYKIueid B = 1 mTa mo okpy:KHOCTH
pamnycoM R = 0,5 cm. KakoBa kuneTrudeckas yHeprus 7 jiektpona? OTBeT JaTh B IZKOYJIAX
U JIEKTPOH-BOJIbTAX.

Ilpasunvnoiii omeem: 3,5 * 1019 Lo

11. YacTuua, Hecyuiasi OiMH JieMeHTAPHBIIi 3apsijl, BjeTe/Ia B 0JHOPOIHOEe MATHUTHOE
nosie ¢ uuayknueir B=0,2 Ta nox yraom o=30° k HanpaBjieHuIo JuHMi MHAYKIHH. Onpene-

Juth cuiy Jlopenna Fi, ecsim ckopocets yacTuusl v = 10,5 m/c.
Ilpasunvrnoiii omeem: 1,68 * 102t H

12. Kakoe uynciao mrpuxoB No Ha eIMHULY /JUIMHBI HMeeT TU(PAKIUOHHAS pelleTKa,
ecJI 3eJieHast TuHUA pTYTH (A = 546,1 HM) B cieKTpe MepBOro NopsaKa HadJKaaeTcs Moja yr-
Jaom @ =19°8?

Ipasunvuwiii omsem: 600 mm™

13. Ha nu¢pakunoHHyio pemieTky HOPMAJIbHO NajaeT My4ok cBera. HaTtpueBasi JiMHMsA
(A1= 589 uM) gaeT B CHEKTPe NMepBOro mopsiika yrou auppakuuu ¢i= 17°8. Hekoropast Junus
/IaeT B CIIEKTPe BTOPOro MOPsiaKa yrou audpaxuun @=24°12". Haiitu 1JiuHy BOJIHBI A2 3TO# JIM-
HUHU 1 YHCT0 ITPUX0B No Ha eIMHUILY JJIUHbI PelIeTKH.

Ipasunvuwiii omeem: 500 mm™

14. Ha nupakuuoHHYI0 pelleTKy HOPMAJbHO Na/JaeT IMy4YO0K cBeTa OT pPa3psiAHOM
Tpyoku. KakoBa nokHa ObITH MocTosiHHAS 0 IMGPAKIHOHHON pelIeTKH, YTOOBI B HANPaBJIe-
HUHU @ = 41° coBnagaju MakcuMyMsbl JiuHUi 1= 656,3 M u A2=410,2 am?

Ipasunvuwiii omsem: 500 mm™

15. Cpennsisi KBaApaTH4YHAsI CKOPOCTH MOJIEKYJ HEKOTOPOro raza Ve..=450m/c. JlaB-
Jenue raza p = 50 klla. Haiitu ni10THOCTH prasa npu 3TMX yCJIOBHSAX.
Ilpasunvuoiti omeem: 0,74 ke/m®




5.4 MeTtoanuyeckue MaTepuaJbl, onpee/siioinme Npoueaypsbl OlleHMBAaHUA 3HAHUN, YMEeHU,
HABBIKOB M (WJIM) ONBITA eI TeJIbHOCTH, XaPAKTEePU3YIOIIMX 3TANbl (JOPMUPOBAHUS KOMIIe-
TeHIUH

OueHka 3HaHUN, YMEHHH, HaBbIKa U (WJIM) OIBITA JESITEIbHOCTH, XapaKTePU3YIOIUX 3TaIlbl
(dbopmMHupoBaHKs KOMIETEHINH 10 AucuuiumHe «bropusnka» mpoBoautcs B popMe TEKymero KoH-
TPOJISL ¥ IPOMEKYTOUYHON aTTeCTalUU.

Texymmii KOHTPOJIb MPOBOJUTCS B TEUCHHUE CEMECTPa C IEIIBIO OINPEEIICHUs] YPOBHSI yCBOE-
HUS 00yYarolUMKCs 3HAaHUN, (OPMHUPOBAHUS YMEHHUH M HABBIKOB, CBOEBPEMEHHOI'O BbISBJICHUS
MIPeroiaBaTeNieM HEOCTATKOB B TIOATOTOBKE OOYUYAIOMIMXCS U MPUHATUS HEOOXOAUMBIX MEp TI0 ee
KOPPEKTHPOBKE, a TaK e JJIs COBEpIICHCTBOBAHUS METOJUKU OOydeHMsI, OpraHu3aluu y4eOHOH
paboThI 1 OKa3aHMsI 0OYJAIOIIMMCS MHIMBUAYJIEHONW TOMOIIIH.

K TekymeMy KOHTPOJIIO OTHOCATCS IPOBEpKa 3HAHWM, YMEHUH, HABBIKOB U (WJIM) OIbITA Jesi-
TENTBHOCTU 00YJarOIINXCS:

- Ha 3aHATHSIX (OIpocC, pelleHre 3aaay, JesloBast Urpa, Kpyriblid CTOJ, TECTUPOBaHHUE (THCh-
MEHHOE WJIM KOMITBIOTEPHOE), OTBETHI (TMCHbMEHHBIE WIIH YCTHBIE) Ha TEOPETUYECKHE BOIIPOCHI, Pe-
IIEHUE MPAKTUYECKHX 3a/1a4 M BBINOJIHEHHE 33/laHUil Ha MPAaKTUYECKOM 3aHSATHH, BBIIOJHEHUE U
3aIuTa 1JabopaTopHBIX padbOT, BHITOJIHEHNE KOHTPOJIBHBIX PaldoT);

- 110 pe3y/bTaTaM MPOBEPKU KayecTBa KOHCIEKTOB JIEKIM, padouux TeTpazei U UHBIX MaTe-
pHanos;

- 110 pe3yJbTaTaM OT4YeTa 0OYUalOIIMXCs B X0/1€ MHAMBUIYaIbHOM KOHCYIbTALUU IIPEnojaBa-
TeJIs, IPOBOJMMOM B YaChl CAMOCTOSITEITHHON pabOTHI, 10 HUMEIOIIMMCS 33I0JDKEHHOCTSIM.

I'padguk KOHTPOJIBHBIX MEPONIPHUATHIA 110 AUcHUILIHHE «BrHopuznka»

Ne | HaummeHoBaHHE TeMbl KOHTPOJIbHO- | Popmupyemas | Otan popmupo- |  Dopma KOH- Bpewmst npose-
I'0 MEPOIPUATHS KOMIIETEH- BaHI KOMIIC- TPOJIBHOI'O JICHUS KOH-
LU/ MTHOUKATO TeHIMH MEPOIPUATHA | TPOJBHOTO Me-
p ponpusITUs
1. | Pazgen 1. Mexanuka u 6uomexa- | OIIK- Iatan KoHTpobHBbIi
HUKa. Axycruka. [mnpommna- | 1/0OI1K-1.3 I 5tamn omnpoc 2- ¢ IpaKTuye-
MHKa U TEMOJMHAMUKA I >ran CKOE€ 3aHATHE
2. | Pasmen 2. TepMomwHamwKa W
OMOdPHEpreTHKa
3. | Paszen 3. DIEKTPUYECTBO U Mar-
HETU3M




Ne | HanmeHoBaHME TEMBI KOHTPOIBHO-
IO MEPOIIPUATHUS

dopmupyemas | Oran Gopmupo- | Dopma KOH- Bpewms npose-
KOMIIETEH- BaHM KOMIIC- TPOJIBHOTO JIeHUS KOH-

LU/ MHIUKATO TEHIMH MEPOIPUATHSA | TPOJBHOTO Me-
p pOTIPHATHS

4, | Pasgen 4. Onruka, KBaHTOBBIE
SBJICHHS, aToMHas  (u3uka,

saepHas pu3uKa

Kpurtepun onieHKH KOHTPOJIbHBIX MepONpPHUATHI

Kontponbaoe | KonuuectBo JloCTUTHYTBIN pe3ynbTaT
MEpOTPUSITHE 0aJIoB
KounTponbublit 5 CTYIEHT IOJHO H3JIaraeT MaTepuai, JaeT MpaBUIbHOE ONpeiesieHue
MMAUCbMEHHBII OTJINYHO OCHOBHBIX TTOHSITHI;
o1poc oOHapyX1BaeT MOHUMaHuEe MaTepuasa, MOXKET 000CHOBAaTh CBOM CYX-
JICHUS, IPUMCHUTh 3HAHHS HAa TMPAKTHKE, MPHUBECTH HEOOXOIUMBIC
MPUMEPBI HE TOJIKO U3 y4eOHHKA, HO U CAMOCTOSITENIbHO COCTABJICH-
HBIE;
W3NaraeT MaTtepuan Mocle0BaTeIbHO U MPABUIBHO C TOYKH 3PEHUS
HOPM JINTEPATYPHOTO SI3bIKA.
4 CTYIEHT JJaeT OTBET, yJOBJICTBOPSIONINIA TEM K€ TpeOOBAaHUSAM, UTO U
xopomo | g 6amna «3», HO gomyckaeT 1-3 ommuOKu, KOTOPhIE caM JKe UCTIpaB-
nsieT, u 1-3 HemoueTa B MOCIEIO0BATENLHOCTH U SI3bIKOBOM O opMIIe-
HUU U3JIaraeMoro.
3 CTYIEHT OOHapy>KMBaeT 3HAHWE U MOHWMAaHUE OCHOBHBIX TOJOKEHUM
YAOBJETBO- | JAHHON TEMBI, HO:
PUTENBHO | U3JaraeT MaTepuall HEMOJHO W JOMYCKaeT HETOYHOCTH B OMpeierne-
HUU TIOHATUH WK (HOPMYIUPOBKE TIPABHUI;
HE yMeeT JIOCTaTOYHO TIyOOKO M JO0Ka3aTellbHO OOOCHOBAaTh CBOU
CYXKJICHUS U TIPUBECTU CBOU MTPUMEPHI;
M3NaraeT Marepuan HemocaeI0BaTEeNbHO U JAOMYCKAET OMUOKU B S3bI-
KOBOM O(hOPMIICHHH M3J1araeMoro.
2 CTaBUTCS, €CITU CTYJIEHT OOHAPYKUBAET HE3HAHHWE COOTBETCTBYIOIIETO
HEYJ/IOBJIe- | BOIPOCA, OMYCKAeT OMIMOKK B (hOPMYIUPOBKE OINpPEACIICHUA U Tpa-
TBOPHUTENb- | BUJI, UCKAXKAIOIINE UX CMBICH, OECTIOPSIIOYHO U HEYBEPEHHO H3J1araeT
HO MaTtepuas WA OTKa3bIBAETCS OTBEYATh

[Tponetypa olieHHBaHUS KOMITETEHIIMI 00YJarONMXCsl OCHOBAHA Ha CIIEAYIONUX CTaHapTax:
1. IleppoaAMYHOCTE IPOBEACHUS OLICHKHU.
2. MHOroCTYNeHYaTOCTh: OLEHKa (KaKk NpenojaBaTeleM, TaK W CTYAEHTaMH TPYIIIbI)
HCaMOOLIEHKa OO0ydYaroIerocsi, OOCYKJEHHE pe3yJlbTaTOB U KOMIUIEKC Mep I0 YCTPaHEHHUIO

HCAOCTATKOB.

3. EAMHCTBO HCMONB3yeMON TEXHOJOTUM [JIsi BCEX OOYYAIOIIMXCS, BBIMOJTHEHUE YCIIO-
BUI CONNOCTAaBUMOCTH PE3YJIbTATOB OLICHUBAHMS.

4. CobmroeHre Mocae10BaTeIbHOCTH MPOBEACHUS OLIEHKU: MPEAYCMOTPEHO, YTO pa3BUTHE
KOMIIETEHIIMN UIET 10 BO3PACTAHUIO UX YPOBHEU CIIOKHOCTH, a OLICHOYHBIE CPEACTBA HA KAXKIOM
ATafe YYMTHIBAIOT 3TO BO3pacTaHue. Tak Mo KaxaoMy pasjelly AUCHUIUIMHBI UIIET HAKOIUJIEHUE
3HAaHWW, Ha NPOBEPKY KOTOPBIX HAIPABICHBI TAKHE OLEHOYHBIE CPEJICTBA KAaK YCTHBIA ONPOC U
MO/ArOTOBKA JI0KJIa10B. [lanee mpoBoauTCs 3a1ayHoe 00y4YeHHe, MO3BOJISIONIEE OLIEHUTh HE TOJIBKO
3HaHUsI, HO YMEHHs, HAaBBIK U OIBIT NPUMEHEHUS CTYAEHTOB MO UX NMpUMEHeHUro. Ha 3axmtoun-




TEJILHOM JTare MPOBOJUTCS TECTUPOBAHHE, YCTHBINA OMpPOC MM MUChMEHHAsh KOHTPOJbHAas pabora
II0 paseny.

IIpome:kyTOYHAs aTTecTAllUsd OCYILIECTBIISIETCS, B KOHLIE KaXKJI0I0 CEMeCTpa U IpeACTaB-
JsieT co00l UTOTOBYIO OLIEHKY 3HAHHMH 110 JUCLUIUIMHE B BH/E BbICTABJICHHS 3a4eTa.

[TpomexyTouHas aTTeCTalus MOXKET IPOBOIUTHCSA B YCTHOM MIJIM TMCbMEHHOH (opMme.

ATTecTallMOHHBIE HUCHBITaHUSA B (hopMe 3ayera MPOBOJATCS IMperojaBaTeieM, BeAyIIUM
JICKIIUOHHBIE 3aHATHUSA 110 JAHHOW IHCLHUIUIMHE, WIM IPENOJaBaTEIs MU, BEAYIIMMHU IIPAKTUYECKHE
3aHATUA. [IpucyTcTBHE MOCTOPOHHUX JIMII B XOJ€ NPOBEACHUS aTTECTALIMOHHBIX HCIBITaHUIN 0e3
paspelleHuss peKTopa WM IPOPEKTOpa HE AONYCKAaeTCs (32 UCKIIIOUEHUEM paOOTHUKOB YHHUBEPCH-
TeTa, BBINOJHSIOIINX KOHTPOJHUpYOLe (YHKIUH B COOTBETCTBUM CO CBOUMH JOJDKHOCTHBIMU
o0si3aHHOCTSAIMH). B ciydyae OTCYTCTBHS BEIyLIETO NpEnojaBaTessl aTTeCTAlMOHHBIC HCIIBITAHUS
IIPOBOJIATCS NPENoaBaTesieM, Ha3HaYeHHbIM TUCbMEHHBIM PAaCIOPSDKEHUEM 110 Kadepe.

WHBaubpl ¥ JIMIA ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 30POBbs, UMEIOLIUE HAPYIICHUS
OIIOPHO-ABUTaTENIBHOIO aIllapaTa, MOTYT IOIyCKAaTbCs Ha aTTECTALIMOHHBIE MCIIBITAHMS B COIPO-
BOXKJIEHUU aCCHCTEHTOB-COIIPOBOXKIAIOIIUX.

Bo Bpems arTecTallMOHHBIX MCIBITAaHUH 00y4aroIIuecss MOT'YT 110JIb30BaThCsl paboueil mpo-
IrPaMMOW JMCLMIUIMHBI, a TAKXKE C pa3pelIeHus NpernogaBaTeis ClIpaBOYHON U HOPMATUBHOM JIUTE-
paTypoi, KalbKyJIATOPaMHU.

OrneHka pe3ynbTaToB YCTHOIO aTTECTAllMOHHOIO UCTIBITAaHUSI OOBSBIAETCS 00ydaroluMcs B
JIEHb €TI0 IIPOBEICHUS.

IlopsioK MOATOTOBKM M NPOBEICHUS NIPOMEKYTOYHOM aTTecTallui B (popMe 3ayeTa

JewcTBue Cpoku Metoauka OTBETCTBEHHBIN
3a04Has popma
Brinaua 3agannii k s3K3ame- 1 3ansaTHE Ha nekuusix, Beaymmit npenoaaBarenbuim
HY 110 UHTEPHET NIPEno/1aBaTely, BEyIIHne
MPAKTUYECKUE 3AHATUS
Koncynpranuu B CECCHIO Ha rpynnoson Benymmit npenogasarenbuimn
KOHCYJIbTALIUU MPEIOJABATENH, BEAYIINE
MPAKTUYECKUE 3aHATHUS
DK3aMeH B CECCHIO VYerHbii onpoc | Bemymmii npenoaBarens uiu

npenoaaBaTeyin, BEAYIUIUC
MPAKTUYCCKUC 3aHATUSA

DopMHUpPOBaHUE OLIEHKU
(«neyooenemsopumenvro»
«Y008I1eMBOPUMNETILHOY
«XOPOWIOY KOMIIUUHOY)

Ha »x3amene

B cootBeTcTBHM C
KPUTEPUSIMHU

Benymmii npenoxasarens Win
MPENOJABATENH, BEAYIIINE
MIPAKTUYECKUE 3AHATUSA

6. IEPEYEHb OCHOBHOM " g[OHO.JIHI/ITEJII)HOFI YUYEBHOM
JIATEPATYPBI, HEOBXOJUMOM JJIs1 OCBOEHUS IUCIHUILINHBI

KoanuecTBO B

OcHoBHas JuTepaTypa

oMoOIMoTERKE / CCHLIIKA HA
9BC

NBanos, 1. B. OcHoBHI pusuku u 6nodusuku : yaeOHOE mocooue /
W. B. UBanoB. — 2-e¢ u3n., ucnp., pon. — Cankr-IletepOypr :
Jlanwp, 2022. — 208 c¢. — ISBN 978-5-8114-1350-8. — TekcrT :
ANEKTPOHHBIN // JlaHb : 3JIEKTPOHHO-OMONMOTEYHasT cUCTeMa. —
URL: https://e.lanbook.com/book/210917 (mara oOpaieHus:
30.05.2023). — Pesxkum gocTyma: Uit aBTOPH3. MMOJIB30BATENICH.

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

JlonoJIHUTeIbHAS JIUTEpPATYypa

KonnuectBo B OnbInoreke



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

/ ccpinka Ha OBC
WBanos, U. B. Co0opHuUK 3a/1a4 110 Kypcy OCHOBBI (pu3uku u ouodu- | https://e.lanbook.com/boo

3ukH : ydebHoe mocobue / M. B. UBanoB. — 2-e¢ usna., ucop. — | k/210920
Cankrt-IlerepOypr : Jlanb, 2022. — 128 ¢. — ISBN 978-5-8114-
1349-2. — Tekct: oanekTpoHHBIM / JlaHb : 3IEKTPOHHO-
OubmuoreyHas cucTema. — URL:

https://e.lanbook.com/book/210920 (mara obpamenus: 30.05.2023).
— Pexxum gocTyna: 1yt aBTOPH3. TOJIb30BATENEH.

OnpenenieHHe MOMEHTa WHEPLMH TBEPJAOrO Tela JuHamMudeckum | http://ebs.rgazu.ru/index.p
MeTOoZIOM : MeTonudeckue ykazanus / E.I'. banenko, T.1O. Tapyco- hp?g=node/4741

Ba. — IlepcuanoBckuii : Jlonl’'AY, 2014. — 22 ¢ -
http://ebs.rgazu.ru/index.php?g=node/4741  (mata  oOpaIICHUSA:
30.05.2023). — TeKCT : 3JIeKTPOHHBII.

Omnpenenenue yckopeHre CBOOOTHOTO MaJleHHs ¢ TIOMOIIbIO MaTe-
MaTHYeCKOro MasTHHKA: MeTojnyeckue ykasanus / E.I'. banenko, | hin://ebs.raazu.ru/index.p
T.}O. TapycoBa. — IlepcuanoBckuii : Jounl’AY, 2014. — 20 c. - e
http://ebs.rgazu.ru/index.php?q=node/4603 (mara  oOpalecHHS: hp?g=node/4603
30.05.2023). — TekcT : AIeKTPOHHBIN.

dusuka: METOAMYECKUE YKa3aHHs M 3aJJaHus JIJIsl KOHTPOJIBHOM pa- | http://ebs.rgazu.ru/index.p
6oter / coct.. E.I'. banenko, B.B. Manako. — I[lepcrnaHoBcKwHii : hp?q=node/4742
Houl’'AY, 2015. - 61 C. -
http://ebs.rgazu.ru/index.php?g=node/4742  (mata  oOpaICHUS;:
30.05.2023). — TeKCT : 3JIEKTPOHHBII.

bruodwusuka: MeTognueckue yKa3aHus U 3aaHus ISl KOHTpoabpHOH | http://ebs.rgazu.ru/index.p
pa6otsl / coct.: E.I'. banenko, B.B. Manako. — IlepcuaHoBckuii : hp?g=node/4735
Joul'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?q=node/4735 (mara  oOpaIcHHS:
30.05.2023). — TekcT : 2JIEeKTPOHHBIN.

dusnka. Mexanuka U MoJieKyJisipHas Gusmka : Mmeroaudeckue yka- | https://e.lanbook.com/boo
3anus / cocrasuteny E. I'. banenko, A. I'. Mokpuesnd. — Ilepcua- | /148578

HoBckui : Jlonckoit I'AY, 2020. — 40 c. — TekcT : ’nekTpoH- |
Hblil / Jlanp : anekTpoHHO-OMOnMoTeuHas cucremMa. — URL:
https://e.lanbook.com/book/148578 (nata obpamenus: 30.05.2023).
— PesxxuM nocTyna: uist aBTOPH3. TOJIb30BaTENeH.

7. METOAUYECKHUE YKA3AHUSA VIS OBYYAIOIIIUXCS
IO OCBOEHUMIO JMCIIMITJIMHBbI

MeTtoauyeckue peKOMEHIALMH 10 padoTe HA/I KOHCIIEKTOM JIeKIMii BO BpeMsl M TocJie
NPOBeCHU JIeKIUH.

B xoze eKIMOHHBIX 3aHITUIH 00y4YaroIIMMCsI PEKOMEHIYETCS BBIIIOJIHATD CIEAYIOLUE Aeii-
cTBusl. BecTn koHcnekTUpoBaHue yuyeOHOro marepuana. OOpamaTb BHMMaHUE Ha KaTeropuw,
(OpMyIIMPOBKH, PACKPBIBAIOIINE COACPKAHUE TEX WIM UHBIX SBJIEHUN U MPOLECCOB, HAYYHbBIE BbI-
BOABIM NIPAKTHMUYECKHE PEKOMEHAALMU IO MX NMPUMEHEHHIO. 3a/1aBaTh IPENOJaBATEN0 YTOUHSIO-
[I1€ BONPOCHI C LIETBIO YACHEHHUS TEOPETUUECKUX TOJIOKEHUM, pa3pelIeHUs] CIIOPHBIX CUTYallH.

XenarenbHO OCTaBUTH B paOOUMX KOHCIEKTAX IOJIsl, HA KOTOPBIX O HEayIUTOPHOE BPEMSIMOXK-
HO CZeNaTh MOMETKM W3 PEKOMEHJOBAHHOW JINTEPATyphl, IOMOJHSAIOMME MATEPHATIPOCTYIIaHHON
JIEKLUH, a TAKKe IMOJYePKUBAIOIIIE 0COOYIO BAXKHOCTh TEX MM UHBIX TEOPETHUECKUXITONOKEHUI.

Meroanyeckue PeKOMEHIALUMHM K NPAKTHYECKHUM 3aHATUSAM C NPAKTHKOOPHEHTHPO-
BAHHBIMH 32/1aHUSIMH.

[Tpu MOAroTOBKE K MPAKTUYECKUM 3aHATHUAM O0YyYarolmMMcs HEOOXOAMMO M3Y4YUTh OCHOB-


https://e.lanbook.com/book/210920
https://e.lanbook.com/book/210920
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4603
http://ebs.rgazu.ru/index.php?q=node/4603
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
https://e.lanbook.com/book/148578
https://e.lanbook.com/book/148578

HYIOJIUTEPATypy, O3HAKOMHUTHCS C JIOTIOJTHUTEIBHON JTUTEPaTypOil, HOBBIMU IyOJIMKAIMSIMU BIIEPH-
OJIMYECKUX M3JAaHMSIX: )KypHajax, razerax u T.1. [Ipu 3ToM ydecTh peKOMEHJaIMUIIPErioiaBaTess
u TpeboBaHus yueOHOH mporpaMmbl. B X0e MOArOTOBKY K MPAKTHUYECKHM 3aHSATHIM HEOO0XO0IUMO
OCBOUTH OCHOBHBIE MOHSATHS M METOAUKH pacyeTa MoKazareseil, OTBETUTh HAKOHTPOJIbHBIE OMPOCHI.
B TeueHue nmpakTH4ECKOIrO 3aHATHS CTYJEHTY HEOOXOAUMO BBIIIOJHUTH3aJaHMsI, BbIJAaHHBIE IIPEIO-
JaBaTesieM, YTO 3a4YMTHIBAETCS KaK TeKyllas paboTa CTyJeHTa HOLEHUBAETCS MO KPUTEPUSIM, Ipe-
CTaBJICHHBIM B nyHKTax 5.4 PII/I.

BrimonHenne nHIUBUya IbHBIX TUIIOBBIX 3a7a4.

B cryuae mporyckoB 3aHATHN, HaIM4YUs HMHIUBHIYaJbHOTO rpaduka oOydeHus u Juid 3a-
KpEIUICHHUSI TMPAKTUYECKUX HABBIKOB CTYJIEHTaM MOTYT ObITh BBIJIAaHBI TUIIOBbIE MHIWBUIYyaIbHbIC
3aJJaHus KOTOPBIE TOJHKHBI OBITH CIIAaHBI B YCTAHOBJIEHHBIN MPENOaBaTeIeM CPOK.

Pexomenmanuu mo paborte ¢ Hay4yHOU M y4eOHOM TUTEPaATypO

Paborta ¢ y4eOHOI 1 HaydHOH JIUTEPATypOl SBISETCS TIABHOW (OPMOI CaMOCTOSATEIHHOU
paboThel U HEOOX0AMMa MPU MOATOTOBKE K YCTHOMY OMNPOCY Ha MPAKTHYECKUX 3aHATHUAX, K KOH-
TPOJIbHBIM paboTaM, TecTUpOBaHHIO. KOHCHEKTHl HAaydHOW JUTEpaTypbl NMPH CAMOCTOSTEIHHON
MOATOTOBKE K 3aHATHUSIM JIOJKHBI OBITh BHITIOJHEHBI TAK)KE aKKYypaTHO, COJEpKaTh OTBETHI HA KaX-
IBIA TTOCTABJICHHBIM B TEME BOINPOC, UMETh CCBUIKY Ha MCTOYHHK MH(OpMAIMH C 005S3aTeIbHBIM
yKa3aHHEM aBTOpa, Ha3BaHUS W TroJla W3/aHUs HCIONb3yeMON HaydHOU snureparypbl. KoHcmekT
MOJKET OBITh OIOPHBIM (COJIEPKATh JIUIIL OCHOBHBIE KJIHOYEBBIC MO3UIMH), HO IIPU ITOM IO3BOJISA-
IOLUM JIaTh TOJHBIA OTBET MO BOMPOCY, MOKET OBITh MOAPOOHBIM. OObEeM KOHCIIEKTa OMpeesieT-
Csl CaMUM O0YYarOIIMCS.

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

- JIeNaTh 3alKUCH 10 X0y YTEHHS B BUJE IPOCTOr0 UM PAa3BEPHYTOrO IJIaHa (co31aBaTh Ie-
peYeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOUHUKE);

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

- TOTOBHUTH aHHOTALWH (KpaTKoe 0000IIeHNEe OCHOBHBIX BOIIPOCOB PA0OTHI);

- CO3/71aBaTh KOHCIIEKTHI (pa3BepHYTHIE TE3UCHI, KOTOPHIE).

8. MNEPEYEHb JIMHEH3UOHHOI'O MPOI'PAMMHOI'O OBECIIEYEHUS, ITPO-
OECCHUOHAJIBHBIX BA3 JAHHbBIX U TH®OOPMAIIMOHHbIX CITPABOYHbIX CH-
CTEM

Hepeqeﬂb JIMEH3UOHHOT0 MIPOIrpaMMHOIro odecneueHust

Windows 8.1 JIunien3ust Ne 64865568 ot 05.03.2015 OPEN 9485447477E1703

Office Standard 2016 JIuniensus Ne 66160039 ot 11.12.2015 OPEN 96166559Z7ZE1712

MS Windows 7 OEM OLP NL Legal-ization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010
Office Standard 2013 JTuniensust Ne 64009631 ot 28.08.2014 OPEN 9401422477E1608
Windows 8.1 Profes-sional JTumensus Ne 64865570 ot 05.03.2015 OPEN 948544747Z7ZE1703
Office Standard 2013 Jluniensus Ne 64009631 ot 28.08.2014 OPEN 9401422477E1608

Ilepeyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaunmeHoBaHue pecypca Pexum gocryna
9BC «Jlanp». U3narensctBo «J1aHby www.e.lanbook.com
Yuusepcuterckas oubnmoreka Online http://biblioclub.ru/index.php?pag

e=main_ub_red

Hayunas snexkrponnas 6ubmuorexa eLIBRARY.RU https://elibrary.ru/defaultx.asp




9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/JUMAS AJ151 OCYIECTBJIE-
HHUSA OBPA30OBATEJIBHOI'O MTPOLHECCA ITIO JUCIUIIJIMHE

YueOHasi ayIuTOpPUS ISl NPOBEAEHUS 3aHATHH CEMHMHAPCKOr0 THNA - YKOMIUIEKTOBAaHA
CHeIMaaIu3upoBaHHON (yueOHOH) MeOenblo, TEXHHUYECKUMHU CPEACTBAMU OOYYCHHMS, CIY)KalTuMU
IUIS TIpeACTaBJICHUs y4eOHO nHpOpMaLnu.

YueOHast ayaiuTOpUs AJsl IPOBeIeHUsI 3aHATUH JIEKIMOHHOI0 THIIA — YKOMIUJICKTOBaHA
CHeTATM3UPOBAHHON (yueOHOI) MeOebio, HAOOPOM JIEMOHCTPAITMOHHOTO 00OPYIOBaHHS U y4eO-
HO-HAIJIATHBIMH [TOCOOUSIMU, 00ECIIEUYNBAIOIMMU TEMATUYECKUE WILTIOCTPALIUU, COOTBETCTBYIOIIUE
pabounm y4eOHBIM MPOrpaMMaM JTUCIHUILTIH (MOIYJIeH).

YueOHas ayquTOpHUsi 1JIsl TPYNNOBBIX U HHAUBHAYAJIbHBIX KOHCYJIbTAIUNA - YKOMIUICK-
TOBaHA CIEIMATN3UPOBAHHON (YueOHOI) MeOenbio, TEXHUYECKUMH CPEJCTBAMU OOYy4EHUSs, CIIyKa-
HIUMH JUIS IPEACTaBIeHUs y4eOHOI HHpOpMAaIIIH.

YueOHast ayIuTOPHSA /ISl TEKYLIEr0 KOHTPOJISI H MPOMEXKYTOYHOI aTTeCTALMM - YKOM-
IJIEKTOBAaHA CIICIHAIM3UPOBAHHON (yueOHO#) MeOenblo, TeXHUYECKHUMH CPEICTBAMH OOYy4YCHUS,
CITY>KaIllUMU JIJIs1 TIPEICTaBIICHUS Y9eOHOH HH(pOpMAIIH.

Ilomenenne I caMOCTOAITEIbLHOW PadoThl — YKOMIUJIEKTOBAHO CIEIUATM3UPOBAHHOM
(yueOHoI1) MebeIbio, OCHAIIICHO KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUYEHUS K CETH
"NuTepHer" u obecriedyeHo ITOCTYIOM B 3JIEKTPOHHYIO MH(GOPMaIlMOHHO-00pa30BaTeNbHYIO Cpely
OpraHu3aIH

IHomemenne 11 XpaHeHUus1 M MPOPUIAKTHYIECKOr0 00CIYKMBAHUA Y4eOHOTr0 000pyao-
BaHMS — YKOMILJICKTOBAHO CIICIUATTU3MPOBAHHON MeOenbio sl XpaHeHUs] 000pyIOBaHUS U
TEXHUYECKUMHU CPEJICTBAMU JJISl €r0 OOCITY>KHUBAHHUSI.

OcCHaIlleHHOCTh U aJipec MOMEIIECHUI

HaumenoBanue nomMenieHui
Anpec (MECTONOIOXKEHHUE)

MOMeNIeHU I

Aynutopus Ne 78 YyeOHast ayiuTOpHs A1 IPOBEACHUS 3aHATHI CEMUHAPCKOTO THIIA,
KYpCOBOTO IPOEKTHPOBAHHUS (BBIIOJHEHHS KYPCOBBIX PaboT), TPYMNIIOBBIX U MHIWBUAY-
QIBHBIX KOHCYJIbTAllMi, TEKYILEro KOHTPOJISI U MPOMEXKYTOYHOM arTecTaluu; raboparo-
pust OMOGU3NKH, YKOMIUIEKTOBAHHAs CIIEIMAIN3UPOBaHHON Mebenbio (paboyee MecTo
npernojaBaTess, CTOJIbI, CTYJIbs, 10CKa MarHUTHO-MapKepHasi).

Texunueckue cpencTBa 00ydeHHs: HAOOp IEMOHCTPALIMOHHOTO 000PYIOBaHHS (MYJIb-
TUMENA-TIPOCKTOpP, WHTEPAKTHBHAS [OCKA, MEPCOHAIBHBIH KOMIIBIOTEp, NPUCTaBHbIE
T'POMKOTOBOPHTENIN K MHTEPAKTUBHOW JOCKE MPSMOI MPOEKINH), CIEIHAIN3NPOBAHHOE
yueOHoe obopyznoBaHue (IPUHTEP, MHOTO(QYHKIIMOHAIBHBINA MTPUHTEP, IITAHTCHINPKYJIb,
MHUKpPOMETp, KaJTOpUMETpP (OTORIEKTPUIECKUI OJTHOIyUEeBOH, J1a3ep, MOJISPUMETp, JTUCK,
Tpy3, MUJITIUMETPOBAs HHHeﬁKa, CCKYHIOMEPHI, YCTAHOBKAa MAaTEMAaTHUYCCKOIO MasTHUKA,
KalUIsIpHBIe TPYOKH, CTEKJITHHBIN CTakaH, MEPHBIN CTEKJISHHBIN LMIMHIP HA IOACTaB-
Ke, MUKpOMETp, Telna chepudeckoi Gpopmbl (HEOOIBLINX Pa3MEPOB), KAIOPUMETP, DIIEK-
TPOIUIMTKA, BBIIPSIMHUTEIb, Mara3uH CONPOTHBIICHU, HEM3BECTHOE COIIPOTUBIIEHHE (TIPO-
BOJIHMK HUXPOMOBBIII), pEOXopj, MHKpoamIepMerp, TpaHchopmarop, amIepMeTphl,
BOJIETMETPHI, peocTaT, b6aTapes KOHAEHCATOPOB, KaTyIIKa HHAYKTHBHOCTH, KaJOPUMETP
(OTORIICKTPHUYECKUI OHOIYYEBOH, CTEKISIHHBIE M3MEpUTEIbHBIE KIOBETHI, Habop pac-
TBOpoB BemecTBa (CuSO4) u3BecTHOW KOHIEHTpauny, pactBop (CuSO4) HeusBecTHOMH
KOHLICHTPALMH, PACTBOPUTENb, HNCTOYHHK KOT€PEHTHOTO M3Iy4eHUs (J1azep), AnpaKiy-
OHHasl pelleTKa, YCTAaHOBKa ISl IeMOHCTpaluu «/ludpakuns 3IeKTpOHOB Ha MOJIMKPH-
CTAJUTMYECKOM IpaduTe», ONTHYECKUH HA0Op Ul U3YUYEHHs ONTHYECKUX SIBICHUH; BHp-
TyanbHas Jlaboparopus (Gu3NKHN); yueOHO-HArIIsAHBIE TOCOOMsT o0ecreunBarone TeMa-
THUYECKHE HJUTIOCTPALIMH, COOTBETCTBYIOIUE PAOOUUM y4EOHBIM POTrpaMMa .

Windows 8.1 Professional Jlumemsust Ne 64865570 or 05.03.2015 OPEN
94854474ZZE1703 or Microsoft Volume Licensing Service Center; Office Standard
2013 Jlumensust Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608 ot Microsoft
Volume Licensing Service Center; Adobe acrobat reader CBOGOHO pacpoCTpaHsieMOe
nporpueTapHoe nmporpaMmuoe obecredenue; Google Chrome CBo6oaHO pacmpocTpaHs-

346493, PocToBckas 00-
nacte, OKTI0pbCcKUi paii-
oH, 11. [lepcuanosckuii, yi.
KpuonuisikoBa, 1oM Ne
27, yue6HsIit kopmyc 1




emoe I10, muuensus freeware; Unreal Commander CBoGoano pacmnpoctpansiemoe 110,
manen3ust  freeware; Zoom Tapud bazoseiii CBoGomuHo pacmpoctpansemoe I10,
ZoomVideoCommunications, Inc; Skype CBobomHO pacmpocTpaHsieMoe IpompHeTapHOe
nporpammHoe obecnieuerne; Dr.Web Jlorosop No PI'A 12130035 ot 13.12.2022 mexmy
®I'BOY BO «Jlouckoit TAY» 1 O00 «KOMITAHUA I'OHIOAJIb®y; 7-zip CoGoaHO
pacmpoctpansemoe 110, GNU Lesser General Public License; Yandex Browser CBoGos-
HO pacmpoctpansemoe 110; Jlabopatopuss MMMUC «IInase» [oroBop Ne576-22 ot
11.11.2022 r. mexy @TBOY BO «/lonckoit 'AY» u OO0 «Jlabopatopus MMUC»

Aynuropust Ne 75 YueOHast ay tutopHs AJIs TPOBEICHHUS 3aHATHI CEMUHAPCKOTO THIIA,
KypCOBOTO ITPOEKTUPOBAHMS (BBINOJIHEHHSI KYPCOBBIX padoT), IPYNIOBBIX U MHAMBUAY-
QIBHBIX KOHCYJIbTALIMH, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOU arTectanuu; Jlabopato-
pust pU3MKH, YKOMIUIEKTOBaHHAs CIICIHaIN3UPOBaHHON Mebenbio (pabouee MecTo Ipe-
I0JIaBaTeIsl, CTOJIBI, CTYJIbSI, 8y JUTOPHAsS I0CKa, MOWKa).

TexHuueckue cpencTsa oOyueHHs: HAOOP JEMOHCTPALMOHHOTO 000pyaoBaHuUs - (Te-
JIEBU30p, MIEPCOHATBHBIN KOMIBIOTEP(2)); CIIeIMaTn3upoBaHHOEe yueOHOe 000pyIoBaHHE
- INCK W TPYy3, MHJUINMETPOBAs JIMHEHKA, CEKYHIOMEpHI, YCTAHOBKA MaTEMaTHIECKOTO
MasTHHUKA, BBIIPSMHUTEIb, Mara3uH CONPOTUBIICHUH, HEM3BECTHOE CONIPOTUBICHHE (TIPO-
BOJHUK HUXPOMOBBIN), PEOXOPH, MIUKPOAMIIEPMETp, BUPTyalbHas JadopaTopus QH3UKH,
IITaHTCHIUPKYJIb; YI€OHO-HATIIAAHBIE TOCOOMS 00ECIICUNBAIONINE TEMATHIECCKUE HILTIO-
CTpaluy, COOTBETCTBYIOIINE PA00YNM YIE€OHBIM ITPOTpaAMMaM.

Windows 8.1 Professional Jlumemsuss Ne 64865570 or 05.03.2015 OPEN
94854474Z7ZE1703 or Microsoft Volume Licensing Service Center; Office Standard
2013 Jlunensus Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608 ot Microsoft
Volume Licensing Service Center; Adobe acrobat reader Cso6oaHo pacmpocTpansiemMoe
nponpueTapHoe mporpaMmmHoe obecreuenue; Google Chrome CroGoano pacmnpocTpansi-
emoe I10, nunensus freeware; Unreal Commander Ceoboato pacnpoctpansemoe I10,
munen3us  freeware; Zoom Tapud basoseiii CBobogHo pacmpoctpansiemoe 110,
ZoomVideoCommunications, Inc; Skype CBo60AHO pacmpocTpaHsieMoe MPONpHETapHOE
nporpammuoe obecneuenue; Dr.\Web Jlorosop Ne PT'’A 12130035 ot 13.12.2022 mexny
OI'BOY BO «lonckoit TAY» u OO0 «KOMITAHUS I'DHIOAJIbB®»; 7-zip CeoboaHO
pacmpocrpansiemoe [10, GNU Lesser General Public License; Yandex Browser Ceo6oa-
HO pacrpocTpansemoe [10

346493, PocToBckast 00-
nacts, OKTIOpbCKUH paii-
oH, 11. ITepcuanosckui, yiu.
KpusonuisikoBa, 1oM Ne
27, yue6HsbIit kopmyc 1

Aynutopus Ne 70 YuebHas ayauropus A NPOBEJCHUS 3aHATHH CEMHHAPCKOT0O THTIA,
KypCOBOTO IPOEKTUPOBaHMS (BBIMOJIHEHHSI KYPCOBBIX padoT), IPYNIOBBIX U HHAMBUAY-
QIBHBIX KOHCYJIbTALIMH, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOU arrecrauuu; Jlabopato-
pust QU3UKH, YKOMIUIEKTOBAaHHAs CIICIMAIM3UPOBaHHON Mebenbio (pabodyee MecTo mpe-
0JIaBaTeIsl, CTOJIBI, CTYJIbSI, ayJUTOPHAS IOCKa).

Texauueckue cpenctBa OOy4YeHHsS: CIEMAIN3UPOBaHHOE yueOHOe 000pymOBaHUE -
JIMCK, TPY3, MAJUIIMETPOBAs JIMHEHKa, CEKyHAOMEPHI, YCTAHOBKAa MaTeMaTHYECKOT0 Ma-
SATHHUKA, y4eOHO-HarIAqHbIe MOCoOMs, 00ecHeynBalOINe TeMaTHYeCKUE WILTIOCTPALHH,
COOTBETCTBYIOIIUE PabOUYNM y4eOHBIM IporpaMMaM - MKa(psl ¢ GUIUISCKUME PUOOpa-
MH (HarJIsTHOE ocooue).

346493, PocToBckas 00-
nacte, OKTI0pbCcKUi paii-
oH, 11. [lepcuanoBckuii, yiu.
KpusonunsikoBa, 1om Ne
27, yaeOHbIit Kopmyc 1

Aymutopus Ne 74 YueOHast ayqUTOpHs JUIS POBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA,
3aHATHA CEMHUHAPCKOTO THUIA, KYPCOBOTO MPOEKTHUPOBAHUS (BBITOJHEHUS KYPCOBBIX pa-
00T), TPYNIOBBIX M WHIUBHIYAIbHBIX KOHCYJIbTAlUH, TEKYLIEr0 KOHTPOJSI M MPOMEXKY-
TOYHOM aTTecTally, YKOMIUIEKTOBAaHHAs CTEIHUaTu3upOBaHHON Mebenbio (pabodee Mme-
CTO MperojjaBaTesi, CTOJIbI, CTYJIbsl, Ay TUTOPHAs JI0CKa, MOMKa).

TexHuueckue cpeacTBa 00yUeHUs: HAOOP JEMOHCTPAIMOHHOTO 000y I0BaHuUS (ayAHO
cUCTeMa, NPOSKLUUOHHBIA JKpaH, IPOEKTOp, NEPCOHAJBbHBIA KOMIIBIOTEpP), Y4eOHO-
HAarJIsHbIE TOCO0Hs 00ecIeYnBaloIe TEMaTHUECKHE NILTFOCTPAIIMU, COOTBETCTBYIOIUE
pabodnM y4eOHBIM TIporpaMMaM - Tajepesl MOPTPEeTOB (HU3UKOB, My3ell (H3MYECKIX
puOOPOB, BUPTYATbHAS JJA00paTOpus (PHU3HKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot
16.03.2010 OO0 «tOsxnas CodreepHas kommanusy; Office Standard 2013 JIuuensus Ne
64009631 ot 28.08.2014 OPEN 9401422477E1608 ot Microsoft Volume Licensing Ser-
vice Center; Adobe acrobat reader CBOGOHO pacmpocTpaHsieMoe MPONpHETapHOe MPO-
rpamMHOe obecrnieuenne; Google Chrome CBobomno pacmpoctpansiemoe [10, nureH3us
freeware; Unreal Commander CBo6ogHO pacmpoctpansemoe 10, munensus freeware;
Zoom Tapud bazossrit CBoboxHO pactpoctpansemoe 10, ZoomVideoCommunications,
Inc; Skype CBoOOmHO pacmpocTpaHseMoe MPOIpHETapHOe MPOTpaMMHOE 0OecIieueHue;
Dr.Web Jlorosop No PT'A 12130035 ot 13.12.2022 mexny ®I'BOY BO «louckoit TAY»
u 000 «<KOMITAHUS I'HIOAJIb®y; 7-zip CBoboano pacmnpocrpansiemoe 110, GNU
Lesser General Public License; Yandex Browser CBo6oHo pacmnpoctpansiemoe I10

346493, PocToBckas 00-
nactk, OKTIOpbCKU paii-
oH, 1. [lepcuanosckuil, yi.
Kpusonuneikosa, 1om Ne
27, yueGHbI# Kopyc 1
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