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1. IEPEYEHDb IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 1O AUCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMBIMU PE3YJIIbTATAMU OCBOEHUSA
OBPA3OBATEJIBHOM ITPOT' PAMMBI

1.1 IInanupyemslil nporecc oOydyeHUs MO AUCLMILIMHE HarpaBiieH Ha (OpMHUpPOBAHUE cClie-
JOYIOIIUX KOMIIETCHIIUM:
Ob6menpodeccnonanbubie komnerenuun (OIIK):
CIOCOOCH NMPUMEHATh 0a30Bble 3HaHMA (PyHIAMEHTAJIbHBIX pa3fesioB HAayK O 3emJe,
€CTECTBEHHO-HAyYHOI'0 M MaTeMaTHYeCKOro IMKJIOB IPH PELIEHUHU 3aJad B 0OJACTH HKOJIOTUU U
npupoponons3opanus (OITK-1).

NHaukaTopbl 10CTHKEHUS] KOMITeTeHIHH:
npuMeHsieT 0a30Bble 3HAHHS (U3MUYECKUX 3aKOHOB M aHaIHM3a (PU3UYECKUX SBICHUH LIS
pelieH s 3a1a4 B 00JIACTH SKOJIOTHHU M ipupoaonoas3oBanus (OITK-1.2).

1.2 [Inanupyemble pe3yabTaTbl 0Oy4eHHs IO TUCIMILIMHE, XapaKTepU3yroolue dTamnbl Gop-
MHPOBaHUs KOMIIETCHIINH, COOTHECEHHBIE C IUITAHWPYEMBIMU pe3yJbTaTaMH OCBOCHHs 00pa3oBa-
TEJIbHOW MporpamMmbl OakajaBpuara 1o HamnpasieHuto noAaroroBku 05.03.06 Dkonorus u npupono-
N0JIb30BaHUE, HAMPABICHHOCTh DKOJIOTHS M IPUPOIOIOIH30BaHKE, TPECTABICHBI B Ta0IHIIE:

[1nanupyemble pe3yabTaTbl 00y4eHUs

Kon

ConeprxaHue KoM- Kong 1 saumeHoBaHue

KoMIIe- dopmupyembie 3HaHUS, YMEHUS U
MEeTeHINH WHANKATOpa IOCTHXKe-
TEHIINH HABBIKU
HUS KOMIICTCHITNU
1 2 3 4

OIIK-1 | cmocoben mnpume- | OIIK-1.2  npumensier | 3uanue: OCHOBHBIC TOHATHUSA, (U3HUe-

HATH Oa30BELIE 3HA-

0a3oBblc 3HaHUA (PH3HM-

CKHC BJICHHs, OCHOBHBIC 3aKOHBI H

HUS (dyHIaMeH- | YeCKMX 3aKOHOB M aHa- | MOJCIM MEXaHUKH, SJICKTPHUSCTBA U
TaJIBHBIX PAa3JENoB | Jin3a (PU3HYECKUX $SB- | MarHeTU3Ma, KOJIeOaHMH W BOJIH,
HAyK o 3emie, | IGHUH JJIsl  pENICHHS | KBAHTOBOW (DM3HWKHU, CTATUCTHYCCKON
€CTECTBEHHO- 3aja4 B 00JIACTH DKOJIO- | (U3UKKU M TEPMOIMHAMUKHU; TPAHUIIBI

HAyYHOTO W MarTe-
MAaTHYECKOI'0 I[MK-
JIOB TIPH PEUICHUH
3aJad B 001acTtu
OKOJIOTHH H TIPH-
POJIOTIONB30BAHUS

i U MIpupoaoIioib30-
BaHUA

WX TPUMEHUMOCTH, MPUMEHEHHE 3a-
KOHOB B B@KHEHIIMX MPaKTHUYECKUX
MPUIIOKCHUSX; OCHOBHBIC (PU3NYCCKUE
BEJIMYMHBI U (U3NYECKUE KOHCTAHTHI,
WX OIpEIENICHHE, CMBICI, CIIOCOOBI U
€IUHULIBI UX HM3MEpeHus; (QpyHIameH-
TaabHbIE (DU3UYECKUE OMBITHI U HX
pOJb B PAa3BUTHUU HAYKHU; Ha3HAYEHUE U
MIPUHIUIIBI JEHCTBUS BaXXHEHITNX (u-
3UYECKUX MPUOOPOB.

Ymenue: wcnonp3oBaTh  OCHOBHBIE
npueMbl 00pabOTKU SKCIIEPUMEHTAIb-
HBIX JIAaHHBIX; PEIIaTh TUTIOBBIC 33/1a4U
M0 OCHOBHBIM paznenaMm (QHU3uKH; 00b-
SICHUTh OCHOBHBIEC HaOJI0JJaeMbIe TPH-
pPOIHBIE M TEXHOTCHHBIC SIBIICHUSA U
¢ ekt ¢ no3unuii QpyHAaMeHTa b-
HBIX (U3NYECKUX B3aUMOJCHCTBHIA,
HCTOJIKOBBIBATh CMBICT (DU3UYECKUX
BEeJIMYMH W TIOHITHIA, 3alUCHIBATh
ypaBHEHUS 751 (PU3NYECKUX BEIUYUH
B cucteme CH; paborars ¢ mpubopamu
U 000pyIOBaHHEM COBPEMEHHOU (-
3U4YeCcKOi 1abopaTopun; UCTIOIB30BATh
MeToabl  (uznueckoro W (hU3MKO-
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XUMHYECKOTO.

Haswix: BnaneTb METONAMU JKCIEPHU-
MEHTaJbHOTO UCCIIeNOBaHUS B (pu3HKe
(maHupoBaHWE, TOCTaHOBKAa W 00pa-
0OTKa SKCIIEPUMEHTA); UCIIOJIh30BAHMUS
OCHOBHBIX 00MIe(hU3HUECKUX 3aKOHOB
Y TPUHIUIIOB B BAXKHEHIIUX TPAKTH-
YECKUX TMPHIOKCHUSAX; TMPUMEHEHUS
OCHOBHBIX METOJIOB busuko-
MaTeMaTHYECKOT0 aHalu3a JJIsl pelie-
HUSI €CTECTBCHHOHAYUYHBIX 3a/1a4; Ipa-
BUJILHOW  JIKCIUTyaTallil  OCHOBHBIX
MpuOOpPOB M OOOPYIOBAaHMS COBpE-
MEHHOW (u3mueckoit naboparopuw;
UCTIOJIB30BaHUSI METOIOB (PH3HUECKOTO
MOJICTTUPOBAHUS Ha MPAKTHKE.

Oneim  OdesmenvbHocmu:  TIOJIYYUTh
OTIBIT TIPOBEICHUS (U3MUYCCKUX H3Me-
pPEHUI ¥ OBIIAICTh HAYaIHbHBIMUA HABBI-
KaMU TIPOBEIICHHS JKCIEPUMEHTAIb-
HBIX HAYYHBIX HCCICIOBaHUU (C WC-
M0JIb30BAaHUEM COBPEMEHHBIX H3MEpH-
TEIBHBIX TPUOOPOB M HAYYHOU aria-
paTyphl), a Takke MeTogaMu o0padboT-
KH pe3yJIbTaTOB U3MEPEHUH; HAyIUTh-
¢ 3(p(HEKTUBHOMY HCIIOIb30BAHHUIO
MOJIYYCHHBIX 3HAHWUH W HABBIKOB H
rpaMOTHOMY MPUMEHEHHIO UX B CBOCH
MPAKTUICCKON JACSITEIILHOCTH

2. OFBEM JUCHUIIVIMHBI B 3BAYETHBIX EAUHUILIAX C YKASAHUEM
KOINYECTBA AKAJEMHUYECKUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIUXCHA C TIPEITIOJABATEJIEM U HA CAMOCTOATEJIBHYIO

PABOTY OBYYAIKOLIUXCSHA
KonTakTHasi padoTa c npenojgasarejieM Camocros-
KonrakTHaa | TeabHad pa- | dopMa nmpoMeiky-
Tpynoem- JlaGopa- abdora Ha Oora, TOYHOM aTTecTa-
Kype, ll)c):)CTb Jlexumid, TOpl—llI:IX. HpaKTH:I ) II[I))OMe)KyTO'-I- yac. UM
ceMecTp . | 3ansTHii,
3.E. / gac. yac. |3aHATHI, qac HYIO aTTecTa- (3K3./3a4eT ¢
yac. ) 1HUIO, OLIeHK./324eT)
yac.
3aouyHas ¢opma odyuenus 2021 rog Hadopa
1 | 4144 | 6 | 10 | - | 1,3 126,7 | SK3aMeH
ouHas ¢opma odyuenus 2021, 2022, 2023 rog Habopa
1 | 41144 [ 18 | 36 | - | 1,3 | 88,7 | K3aMeH
3aouHas ¢opma odydenus 2023 roa HaGopa
171 | 4144 | 6 | 10 | - | 1,3 126,7 | IK3aMEH

3. COAEP/)KAHUE JUCHUIIJIUHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3BJAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMAYECKHX YACOB 1 BUJIOB YYEBHBIX 3AHATHI
3.1 CrpykTypa IUCIMILIMHBI COCTOUT U3 Pa3/iesioB (TeM):




CTpyKTypa ¥ CUMIJIHHBI

OCHOBBI MCXaHHUKU

MOJIMHAMUKA

Paznen 1 @Pusnueckue | Paznen 2 Moueky- | Paznea 3 Dnextpuue- | Pa3nea 4 Ontuka u
JsipHas GU3UKa U Tep- | CTBO U MarHeTHU3M aToMHas hu3uka

3.2 ConeprkaHue 3aHATUH JIEKIIMOHHOTO TUTIA 10 JTUCHUIUIMHBI, CTPYKTYPUPOBAHHOE TIO pa3-

AcjiaM C YKa3aHUEM OTBCACHHOI'O Ha HUX KOJMYCCTBA aKAACMHUUYCCKNX YaCOB U BUJIOB 3aHATHI:

HaumeHnoBaHue
pasaena
(TeMbl) TUCIH-
IJIAHBI

Kpartkoe conepxxanue pasnesa

Kou-Bo 4a-
coB/popma
o0yueHust

2021,
2022,
2023

2021
2023

OYHO

32049HO

Pazgen 1
«Dusnueckue
OCHOBEI  MeXxa-
HUKH»

dusnyeckHe OCHOBbI MEXaHUKHM. DJIEMEHTbl KMHEMAaTHKH.
Mopnenu B mexanuke. Cucrema ortuera. TpaekTopusi, MyTb,
BEeKTOp nepemenieHus. CKOpoCcTb. Y CKOpPEHUE U €r0 COCTaB-
nsroIue. YIioBast CKOpOCTb U YIJIOBOE YCKOPEHHUE.

JAuHAMHKA MATepHAJBLHOH TOYKHM H TMOCTYyNATeJLHOI0
JABUKeHHUs TBepAoro renaa. 3akoHsl HetoTona. Macca. Cuna.
Bunsl B3aumopneiictBuili. Cunbel B Mexanuke. Cuna TpeHHs.
3akoH BcemupHoro tsarorenus. Cuiia tsxectu. Bec. Heseco-
MOCTb. 3aKOH coXpaHeHHs umiynbca. Llentp macc. Pabora u
sHeprus. JHeprus, pabora, MOIHOCTh. KuHernueckas u mo-
TEHIMAJIbHASI SHEPTUU. 3aKOH COXPAaHEHUsI SHEPTUH.

Mexanuka TBepaoro rtejga. Moment mHepuuu. Knnernue-
CKasl dHeprus BpalleHus. MOMEHT cuibl. YpaBHEHUE AMHA-
MHKHM BpAIaTEIIbHOIO JBUKEHUs TBEPAOro Tena. MomeHT
UMIIyJbca M 3aKOH ero coxpanenus. Jledopmarus TBepaoro
Tena.

Mexanu4yeckne Ko1e0aHMsA M BOJHBI. ['apMOHMYECKHE KO-
nebaHusd U UX XapaKTepUCTUKU. MexaHuueckue rapMoHuYe-
ckue kosebanus. ['apmonnueckuit ocummsaTop. [IpyKUHHBIH,
¢busznueckuil U MareMatnyeckui MasTHUKU. CloXeHue rap-
MOHHYECKHX KoJeOaHWi OAHOTO HalpaBiIeHUs U OJMHAKOBOM
yacToThl. Clio’)keHHEe B3aMMHO NEpPIEHIUKYISIPHBIX Koseba-
HUH.

Paszgen 2

2 | «MonekyisapHas
¢uszuka u TEp-
MOJMHAMUKa»

MoJieky/JsIpHO-KMHETHYECKAS TeOpHsl HIeaJbHOr0 rasa.
OnbITHBIE 3aKOHBI MEANBHOTO ra3a. YpaBHeHue Kiameiipo-
Ha-MeHnneneeBa. OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KMHETHYECKON TEOpPUHM HII€albHBIX ra3oB. 3aKOH Makcsesia
JUIS pacrpesieleHHs] MOJIEKYJI HJ1eaIbHOr0 Ta3a Mo CKOPOCTAM
W DHEPIUsiM TEIUIOBOTO NBIKeHUs. bapomerpuyeckas Qop-
myna. Pacripenenenue bonbimana. OmbITHOE 00OCHOBaHME
MOJIEKYJISIPHO-KUHETHYECKOU TEOPHH.

OCHOBBI TEPMOAHUHAMHKH

UYucno creneHeil cBOOObI MOJEKYIIbI. 3aKOH PaBHOMEPHOTO
pacripesieieHus] SHEPruM MO CTENeHSM CBOOOJBI MOJEKYI.
[TepBoe Hawamo TepmoauHaMuKu. PaboTa raza mpu u3MeHe-
HUM ero ob6wvema. Termnoemkocts. IlpuMeHeHue mnepBoro




HaumeHnoBaHue
pasaena
(TeMbl) TUCIH-
IUINHBI

Kpartkoe conepxxanue pasnesna

Koa-Bo ya-

Hayajia TePMOJMHAMUKH K H3omporeccaM. AInadaTHIeCKuid
nporecc. [TomutponHerii mponecc. Kpyropoit npornecc(iuki).
OO6parumbie 1 HeOOpaTUMBIE MTPOIECCHl. DHTPOIHUS, €€ CTaTH-
CTHYECKOE TOJIKOBAHHME M CBSI3b C TEPMOJAMHAMUYECKOUN BEpO-
SITHOCTBIO. BTOpOoe Hauvanmo tepMoauHamMuku. TersoBbie JBU-
ratenu v xonoaubie mMamuubl. [ukin Kapuo u ero KITJ ms
WJIeaILHOTO Ta3a.

Paznen 3
«DIEKTPUYECTBO
Y MarHeTUu3M»

DJIEKTPOCTATHKA. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOIO 3apsi-
na. 3akon Kymnona. Onekrpocraruueckoe mosie. Hampspken-
HOCTh 3JIEKTpocTaTudyeckoro noiid. IlpuHnun cynepnozunuu
anekTpocrarndyeckux noseu. [lone nunoss. [loreHumnan snek-
TpOCTaTHYECKOro mojs. HanpspkeHHOCTh Kak TpagueHT Io-
TEeHIMaJIa. DKBUIMOTECHIIUMAJIBHBIE MTOBEPXHOCTU. DIIEKTPOCTa-
TUYECKasi EMKOCTb YEJMHEHHOro mnpoBoaHuka. KonupeHncaro-
pBl. DHEPTUsl CUCTEMBI 3apsiIOB, YEAMHEHHOTO MPOBOJAHUKA U
KOHJIEHCAaTopa. DHEprus 3jeKkrpoctaTuieckoro noid. Ilocro-
SIHHBI DJIEKTPUYECKUM TOK. DJEKTPUUECKUH TOK, CHJla U
IJIOTHOCTh TOKa. CTOPOHHME CHUJIBI. DJNEKTPOJBIIKYIIAS CHIIA
u HanpspbkeHue. 3akoH Oma. ConmpoTUBIEHUE MPOBOJIHUKOB.
Pa6orta u momuocTh Toka. 3akoH Ixxoynsa-Jlenna. 3akon Oma
JUISE HEOJHOPOIHOTO y4acTka nenu. [IpaBmna Kupxroda mis
Pa3BETBJIEHHBIX LIECTICH.

MarnuTtHoe moJie. MarouTHOE MOJIE U €r0 XapaKTEPUCTHKH.
3akoH buno-Casapa-Jlamiaca. 3akon Awmmepa. Bsaumonein-
CTBUE MapajieJIbHbIX TOKOB. JlelficTBe MarHUTHOIO MOJI Ha
JOBYOKYIIUN 3apsij. JBUkeHue 3apsKeHHBIX YacTHUI] B MarHUT-
HOM Iosie. JneKkTpomarHuTHas uHAyknus. [loTok BekTopa
MarHMTHOM WHIYKUUU. SIBJIEHME 3JIEKTPOMarHUTHON HMHIYK-
uuu. 3akoH Papanes U ero BHIBOJBI U3 3aKOHA COXPaHEHMUS
sHepruu. BpamieHne pamku B MarHUTHOM nose. Buxpesbie
toku (Toxu ®yxo). UHaykTHBHOCTH KOHTYypa. CaMOMHIYK-
uus. Bzaumuas nnaykuus. TpancdopmaTtopsl. DHeprus mar-
HUTHOTO TOJIS.

Pasnen 4 «On-
THKa U aTOMHas
¢buzukar»

BoanoBas ontuka. Marepdepenuns cera.Metoasl HaOr0-
neHust uHTepdepeHuu csera. Mutepdepenus ceera B TOH-
Kux T1ieHkax. [Ipumenenue wuHTepdepeHimu. Judpaxuus
ceta. [ludpaxuuonnas pemerka. Paccesnue cera. @opmyia
Bynba-bparros. EcTecTBeHHBI U MOJISIPU30BAHHBINA CBET.
3akon Mamntoca. [Tonsipounel. Jlucniepcus ceera. [lormomenue
cBeTa. 3akoH byrepa.

coB/popma
00y4eHus
2021, 2021
2022, 2023
2023
=}
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2
2
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Koa-Bo 4a-
coB/popma
00y4eHus
HaumenoBanue AV, 2021
Ne pas3nesa K 2027, 2023
0 (TeM])I) JHCHH- paTKo€ CoAEpPKaHuEe pa3jieia 2023
IJIMHBI g E
g s
[<0]
DyieMeHThl (PM3MKHM ATOMHOIO0 S1/IPA M 3JIeMEHTAPHBIX 4Ya-
crull. Pasmep, coctaB u 3apsiin aToMHOro sjapa. MaccoBoe u
3apsiaoBoe 4ucio. JleeKT Macchl M JHEPrusi CBSI3U sJIpa.
Snepubie cunbsl. Monenu aapa. PaagnoakTuBHOE U3JIyYeHUE U 2
€ro BHUJbL. 3aKOH PaJMOaKTUBHOro pacnana. [IpaBuino cme-
meHus. Anepusie peakuuu. Jlenenue saep. SnepHas sHepre-
THUKA. TepMOsSIEpHBIE pEaKIIUU.
HUTOI'O 18 6

3.3 Coneprkanue 1abOpaTOPHBIX 3aHATUH IO JUCIHILIMHE, B TOM YHCJIE 3JICMCHTOB MPAKTHU-
YECKOM MOATOTOBKH, CTPYKTYPUPOBAHHOE MO pa3zeliaM C YKa3aHUEM OTBEJIEHHOI'O Ha HUX KOJUYe-
CTBA AKAJEMHUYECKNX YaCOB U BUJOB 3aHSATHIA:

HaumeHoBanme
pa3aesa (TemMbl)
JUCIHUIIMHBI

Ne y Ha3BaHHe CEMUHAPOB / MPaKTHYe-
CKHX 3aHATHH / 1a00pPaTOPHBIX PadoT
Dnemenmul npakmuuecKkoii NO020MO8KU

Buj Tekyiero KOHTpoJist

KoJ-Bo yacos/
¢opma 00yue-

HUA

32049HO
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Paznen 1
«Duzngeckue
OCHOBBI
MEXAHUKHN»

3ansarue Ne 1
OmnpeneneHrne MOMEHTa MHEPITUU Telia
TUHAMHYECKUM METOAOM. JieMeHmbl
npakmuuecKkou n0020MoGKU:
HAYYUTHCS OINpPEAEsATh MOMEHT HHEp-
MU CIUIONTHOTO JucKa (IMJIMHAPA) CO
[IKUBOM M TOJYYEHHOE OIBITHOE 3Ha-
YCHHE CPABHUTH C TEOPETUICCKUM.

Jomyck k naboparopHoit
pabote

3anstue Ne 2
OrmpeziesieHne yCKOPEHUsi CBOOOTHOTO
najieHuss MPU TOMOINM MaTeMaThye-
CKOTO MAasiTHUKA JieMeHmbl NpaK-
mu4eckoll no020MmoeKu: HAYINTHCT
OTIPE/ICNIATh YCKOPEHHE CBOOOIHOTO
MaJeHHs C TOMOIIbI0 MAaTEMaTHYECKO-
r0 MasSTHHKA W TIOJYYCHHOE OIBITHOE
3HAUEHUE CPABHUTH C TEOPETUUECCKUM.

Jomyck k naboparopHoit

pabote

Pasnen 2
«Monekynsp-
Has (usuka u
TepMOIMHAMHU-
Ka»

Sansgtue No 3
Ornpenenenre yaenbHOM TEIOEMKO-
CTHU TBepHOFO TCJlIa U U3MCHCHUS DH-
TPONUM  HU30JIUPOBAHHON  CHCTEMBI.
Dnemenmsl npaKmuueckol noozo-
MoBKuU: HAyYUTHCS ONpeNEATh
VACIBbHYIO TEIJIOEMKOCTh TBEPJIOTO

Jonyck k 1abopaTopHoi

pabote




HaunmeHoBaHue
Ne pa3aena (TeMbl)
JUCHUNIMHBI

Ne 1 Ha3BaHUe CEMUHAPOB / MPaKTHYe-
CKHMX 3aHATHH / JIaDOpPaTOPHBIX padoT
Dnemenmul RPAKMUYUECKOU ROOZOMOEKU

Bupn Tekynero KoHTpoJs

KoJ-Bo yacoB/
¢opma 00yue-
HUS

OYHO
32049HO

NN
o o
NN
w

TCJIa U HU3MCHCHHA SHTPOINHUH HU30JIN-
pOBaHHOﬁ CHCTCMBI

Paznen 3
«IeKTpUye-
CTBO W Mar”He-
TU3M»

3ansarue Ne 4
OnpeznerieHre  CONPOTUBIICHHUS U
YAEJIBHOIO COMPOTHUBJICHUS MOCTUKOM
Yurcrona. Inemenmst npaxkmuue-
CKOUl nO020MOBKU: O3HAKOMHTHLCI C
pUeMaMy pacyeTa M HMCIOJb30BaHUS
Pa3BETBICHHBIX IETNEel MOCTOSHHOTO
3JICKTPUYECKOTO TOKA.

Jormyck k mabopaTopHOi

pabote

3anstue Ne 5
Onpenenenne KodPPUIMEHTA TOTE3-
HOTO JICHCTBUS TpaHchopMaropa u
koa(durmenta TpaHchOopMaIiu.
Dnemenmosl npakmuueckou noo2o-
MO6KU: O3HAKOMHTHCS C TPUHITUIIOM
NeMCTBUSL M yCTPOMCTBOM TpaHchop-
MaTopa, ONpeAeIuTh €ro K.ILJ. U KO-
s dunmeHT TpanchopManuu.

Jorryck k mabopaTopHOi

pabote

3anstue Ne 6

[TpoBepka 3akoHa Oma s 1enu Ie-
PEMEHHOI0 TOKa. JnemeHmuvl NpaK-
mMu4ecKoil no020moeKu: OIpeJere-
HUE WHIYKTUBHOTO, €MKOCTHOTO M
obmiero compotuBieHus. [Iposepka
3akoHa OMa JuIsl Lenu HepeMEeHHOIo
TOKA.

Jomnyck k naboparopHoit

pabote

Paznen 4
«Onruka "
aToMHas
¢buzukar»

3aasaTue Ne 7
OrnipesenieHre JJIMHBI BOJTHBI M DHEP-
UM KBaHTa M3JIYYE€HHUS Ta30BOTO Ja3e-
pa JII'-75. Dnemenmwr npaxmuue-
CKOUl N0020mMOKU: WN3ITYyYEHUs Ta3o-
Boro jasepa JII'-75.

Jomyck k naboparopHoit

pabote

3anarue Ne 8
OnpeneneHre KOHIEHTPALUA HEU3-
BECTHOT'O PacTBOpa IMpH MOMOIIH (o-
TODJIEKTPOKOJIOPUMETPA.  I1eMeHmbl
npakmuuecKkou nO020MOGKU:
HAYYUTHCS ONPEAETSATh KOHIICHTPAIIUN
HEU3BECTHOTO PacTBOpa MPH MOMOIIU
dDOKa.

Jormyck k mabopaTopHOi

pabote

3ausarre Ne 9
HrtoroBoe 3austie

VYeTHbll onpoc

Htoro

36 10




3.4 ConepkaHne CaMOCTOSITEILHOW PaObOTHl OOYYAIOIMIMXCS O JAUCIMIUIMHBI, CTPYKTYPHPO-
BaHHOE I10 pa3jieliaM C YKa3aHHEeM OTBEJICHHOTO Ha HUX KOJIMYECTBA aKaIEMUYCCKUX YACOB U BUJIOB

CaMOCTOSITeILHOM pa60TBI:

Kon-Bo 4acoB / ¢opma

00yUueHHsl
2021, 2021
HaunmenoBanue 2022, 2023
Ne pasiena Bua camocTosiTe/IbHOM padoThl 2023
(TeMbl) AUCIM-
IJIMHbI o
<
S 3
1 | Pazgen 1 «@wusu- | 3akperuieHne NPOHACHHOTO MaTepHaa.
yecknue OCHOBHI | [TogroroBka k J1abopaTopHbIM padoTaM. 13,2 29,5
MEXaHUKI BrinosiHeHNE JOMAIHErO 33 1aHUS.
2 | Paznmen 2 «More- | 3akperieHHe TPOWICHHOTO MaTepuaa.
Kymsipaas ¢usuka | [loaroroBka k mpabopaTopHbIM paboTaMm. 13.2 29 4
U TepMOAMHAMU- | BelllonHEeHNE 1OManIHero 3a1aHusl. ’ ’
Kan»
3 | Pazmen 3 3aKkperuieHre MPOHAEHHOrO MaTepuaa.
«QnektpuyectBo | [loaroroBka k mnabopaTtopHbIM paboTam. 13,2 29,4
Y MarHeTU3M» BrinonHenue foManiHero 3aiaHusl.
4 | Pazmen 4 3akperieHue NPOUJEHHOTO MaTepHaa.
«Ontuka u arom- | [logroroBka k mnabopatopHbIM paboTam. 13,1 29,4
Hast PUBHKAY BrinosiHeHNE JOMaIHEro 3a/1aHusl.
IToaroroBka Kk MpOMEKYTOUHOM aTTECTALUN 36 9
KOHTaKTHBIE 9achl HA MPOMEKYTOUHYIO aTTECTALUIO 1,3 1,3
Uroro 90 128




4. IEPEYEHb Y‘—IE]EHO-METOI[PI‘IECKOFO OBECIIEYEHUSA J1JIA
CAMOCTOSITEJBbHOU PABOTHI OBYYAIOUIUXCS IO JUCIUITJIUHE
CamocrosTenbHas paboTa 00y4aronuxcs Mo TUCIHUILUINHE 00eCTIeYHBACTCS:

Ne paznena nuc-

IUIIIMHBI. Bug

CaMOCTOSTEb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoanuecTBo B 0M0-
JHOTEKeE / CCBLIIKA
Ha 9bC

Paznen 1 «Pusn-
YEeCKUE OCHOBEI
MEXAHUKN

1) ®usuka. Mexanuka U MOJICKyJsApHas (U3UKA : METO-
nudeckne ykazanws / cocrapurenu E. I'. banenko, A. T.

Mokpuesuu. — IlepcuanoBckuii : Jlonckoit I'AY, 2020.
— 40 c. — TekcT : neKkTpoHHsbli // JIaHb : 3IEKTPOHHO-
OoubIroTeyHast cucTema. — URL:

https://e.lanbook.com/book/148578 (mara oOpamieHwus:
26.05.2023). — Pexwum 1ocTyma: Ui aBTOPHU3. T0JIh30Ba-
TeJeH.

https://reader.lanboo
k.com/book/148578#
39

2) Uanos, 1. B. CoopHHK 3a7a4 1O KypCy OCHOBBI (hu-
3UKU U Onodusuku : yuyeObHoe mocodbue / M. B. MBaHoB.
— 2-e usn., ucnp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekcr : 37ek-
TpOHHBIN // JIaHb : 3JIEKTPOHHO-OMONIMOTEYHAsT CHUCTEMA.
— URL.: https://e.lanbook.com/book/210920 (mata oGpa-
mennst: 26.05.2023). — Pexxum poctyma: Juis aBTOPH3.
I10JIb30BATEIEH.

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

3) ®usuka : METOJUYECKHE YKa3aHUs U 3aJaHus JJIsl KOH-
TposbHOM paboTsl / coct.: E.I'. banenko, B.B. Manako. —
[Tepcuanosckuit : Jlonl’'AY, 2015. — 61 c. - URL:
http://ebs.rgazu.ru/index.php?g=node/4742 (mara oGpa-
meHust: 26.05.2023). — TekcT : 3IeKTPOHHBIMN.

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

4) buodwusuka: METOAMYECKUE YKA3aHUS U 3aTaHUS IS
KOHTpOJbHON pabotsl / coct.: E.I'. banenko, B.B. Mana-
ko. — [lepcuanoBckuii : Jlon['AY, 2015. — 39 c. - URL:
http://ebs.rgazu.ru/index.php?q=node/4735 (mara oOpa-
mieHust: 26.05.2023). — TekcT : 37eKTPOHHBIM.

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

5) UBanos, . B. OcHoBbI pusuku u Ouopusuku : yueod-
Hoe mocooue / M. B. UBanoB. — 2-e 3., ucmp., 100, —
Cankr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — Texkcrt : snexTpoHHBbI // JlaHb : 31ek-
TPOHHO-OMOMMOTEeYHAS cucrema. URL:
https://e.lanbook.com/book/210917 (mara oOpamieHus:
26.05.2023). — Pesxxum jocTyma: st aBTOPH3. MOJIh30Ba-
TEJICH.

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

6) OrmpeneneHre MOMEHTa WHEPLUUU TBEPAOTO Tela JIH-
HaMHYECKUM METOJIOM : MeToauueckue ykazaHusi / E.T.
banenko, T.FO. TapycoBa. — IlepcuanoBckuii : Jlon['AY,
2014. - 22 c. - URL:
http://ebs.rgazu.ru/index.php?g=node/4741 (mara oOGpa-
mieHust: 26.05.2023). — TekcT : 3JeKTPOHHBIH.

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

7) Omnpenenenue yCKOpeHHe CBOOOIHOTO MAJCHHSI C TO-
MOIIBI0 MATEMATHYECKOTO MasITHUKA: METOIMYECKHUE yKa-
3anust / E.I'. banenko, T.FO. TapycoBa. — Ilepcuanos-
ckmii : JIonl’'AY, 2014. — 20 c. - URL:

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

9



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

Ne paznena nuc-

IUIIIMHBI. Bug

CaMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoanuyecTBo B 0M0-
JHOTEKE / CCBLIIKA
Ha 9bC

http://ebs.rgazu.ru/index.php?g=node/4603 (mara oGpa-
mieHust: 26.05.2023). — TekcT : 3JeKTPOHHBIM.

3

8) 3amaHus I TECTOBOTO KOHTPOJIS ayJUTOPHOM | ca-
MOCTOSITEIIBHOM PaObOTHI CTYACHTOB Ha MPAKTUYECKUX 3a-
HATHSX TI0 Kypcy QU3HKH : y4eOHO-METOIMYECKOE TOCO-
oue / cocraBurens E.I'. banenko.. — IlepcuaHoBCKuit :
Houckoit 'AY, [6. r.]. — Yacts 1 — 2016. — 50 c. —
URL:

http://ebs.rgazu.ru/index.php?q=node/4861 (mara o6pa-
nieHust: 26.05.2023). — TeKCT : 3J€KTPOHHBIM.

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

Pasnen 2 «Moae-
KyJisipHast hruzuka
nu TepMO[II/IHaMI/I-

Ka»

1)I"'pabosckuit, P. U. Kypc ¢usuku / P. U. ['paboBckuii. —
N3n. 4-e, nepepab. — Mocksa : Beicmas mkona, 1974, —
552 c¢. : wn. — Pexum poctyma: mo TMOINHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=494
670 (mara obpamenus: 23.05.2023). — TekCT : 3MEKTPOH-
HBII.

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

2) UBanos, 1. B. COoopHUK 33a71a4 110 KypCy OCHOBBI (hH-
3UKH ¥ Omodu3uku : yuyeOHoe mocobue / M. B. MBaHOB.
— 2-¢ u3n., uctp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c. — ISBN 978-5-8114-1349-2. — TekcT : 37€k-
TPOHHBIH // JlaHb : 37IEKTPOHHO-OMOIMOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/210920 (mata o6pa-
menust: 26.05.2023). — Pexxum nmoctyma: st aBTOPH3.
10JIb30BaTENEH.

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

3) ®uzuka : METOJUYECKHUE YKa3aHUs U 3aJaHusl JJIsl KOH-
TposbHOM paboTsl / coct.: E.I'. banenko, B.B. Manako. —
[lepcuanoBckuii Houl'AY, 2015. 61 c -

http://ebs.rgazu.ru/index.php?q=node/4742 (nara o6pa—2

mieHust: 26.05.2023). — TekcT : 3JeKTPOHHBIM.

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

4) buodusuka: METOANYECKUE YKA3aHUS U 33JaHUS JUIS
KOHTpOJbHON 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 oGpa-
mienust: 26.05.2023). — TekcT : 2IeKTPOHHBIH.

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

Paznen 3
«DIIEKTPUIECTBO
U MarHeTU3M»

I'pabosckuii, P. U. Kypc ¢usuku / P. U. I'paboBckuii. —
W3n. 4-e, nepepad. — Mocksa : Bricmias mikona, 1974. —
552 c¢. : w1 — Pexum ngocryma: Mo TOIIKCKE.
URL.: https://biblioclub.ru/index.php?page=book&id=494
670 (mara obpamenus: 23.05.2023). — TekcT : 2MEKTPOH-
HBIH.

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

2) Upanos, 1. B. Co6opHHK 3a1a4 110 KypcCy OCHOBBI (hu-
3UKH ¥ OModu3uku : yuyeOHoe mocobue / M. B. MBaHOB.
— 2-e m31., uctip. — Cankr-IlerepOypr : Jlans, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekcr : 27ek-
TpOHHBIN // JlaHb : 37eKTpOHHO-OMONIMOTEYHAsE cUCTEMA.
— URL: https://e.lanbook.com/book/210920 (maTa oGpa-

https://e.lanbook.co
m/book/210920
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http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4603
https://biblioclub.ru/index.php?page=book&id=494670
https://biblioclub.ru/index.php?page=book&id=494670
https://biblioclub.ru/index.php?page=book&id=494670
https://biblioclub.ru/index.php?page=book&id=494670
https://biblioclub.ru/index.php?page=book&id=494670
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
https://biblioclub.ru/index.php?page=book&id=494670
https://biblioclub.ru/index.php?page=book&id=494670
https://biblioclub.ru/index.php?page=book&id=494670
https://biblioclub.ru/index.php?page=book&id=494670
https://biblioclub.ru/index.php?page=book&id=494670
https://e.lanbook.com/book/210920
https://e.lanbook.com/book/210920

Ne paznena nuc-

IUIIIMHBI. Bug

CaMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoanuyecTBo B 0M0-
JHOTEKE / CCBLIIKA
Ha 9bC

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

3) ®usnka: METOIMYECKUE YKa3aHUS U 3aJIaHUs Il KOH-
TposibHOM paboTsl / coct.: E.I'. banenko, B.B. Manaxo.
[Tepcuanosckuit : Jlonl’'AY, 2015. — 61 c. - URL:
http://ebs.rgazu.ru/index.php?g=node/4742 (mara oGpa-
menust: 26.05.2023). — TeKCT : 2IeKTPOHHBI.

http://ebs.rgazu.ru/in

~|dex.php?g=node/474

2

4) buodwusuka: METOAMYECKUE YKA3aHUS U 3aJaHUS IS
KOHTpoJIbHOU paboTel / cocT.: E.I'. banenko, B.B. Mana-
ko. — IlepcuanoBckuii : JJoul'AY, 2015. — 39 c. - URL:
http://ebs.rgazu.ru/index.php?g=node/4735 (mara obGpa-
meHust: 26.05.2023). — TekcT : 3JeKTPOHHBII.

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

5) UBanos, . B. OcHoBbl pusuku u Ouopusuku : yueod-
Hoe nocoowue / 1. B. UBaHOB. — 2-¢ 3., UCHp., JIOI. —
Cankr-IlerepOypr : Jlanp, 2022. — 208 ¢. — ISBN 978-
5-8114-1350-8. — Tekct : anekrponHbli // Jlanb : 3ek-
TPOHHO-OMONMHOTEeYHAS cucTema. URL:
https://e.lanbook.com/book/210917 (mara oOpamicHwus:
26.05.2023). — Pexxum mocTyma: st aBTOPH3. MMOJIb30Ba-
TEJIeH.

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

Pa3zmen 4
«Onuruka 1 aroMm-
Has pu3nkay

I'padosckuii, P. . Kypc ¢usuku / P. U. I'paboBckuii. —
Wzn. 4-e, nepepad. — Mocksa : Beicmas mkona, 1974. —
552 c¢. : wi. — Pexum pgocryma: Mo IOIIKCKE.
URL.: https://biblioclub.ru/index.php?page=book&id=494
670 (mara obpamenus: 23.05.2023). — TekcT : 3IEKTPOH-
HBIH.

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

2) Uanos, 1. B. CoopHHK 3a1a4 110 Kypcy OCHOBBI (hU-
3UKU U Onodusuku : yuyebHoe nocobue / V. B. BaHOB.
— 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekcr : 37eK-
TpOHHBIH // JlaHb : 37MEeKTPOHHO-OMONIHMOTEUHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/210920 (mata obpa-
menust: 26.05.2023). — PexuMm poctyna: sl aBTOPH3.
10JIb30BATEIEH.

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

3) dusuka: MEeTOANMYECKUe yKa3aHUsl U 3aJaHusl JUIs KOH-
TpoabHOU pabotel / cocT.: E.I'. banenko, B.B. Manako. —
[lepcuanoBckuii : Jonl'AY, 2015. — 61 c. - URL:
http://ebs.rgazu.ru/index.php?g=node/4742 (mata oGpa-
menust: 26.05.2023). — TekcT : 37eKTPOHHBII.

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

4) buoduszuka: METOAMYECKHE YKa3aHUS U 3aJaHus s
KOHTpOJbHOU pabotsl / coct.: E.I'. banenko, B.B. Mana-
ko. — IlepcuanoBckuii : Joul'AY, 2015. — 39 c. - URL:
http://ebs.rgazu.ru/index.php?g=node/4735 (mata oGpa-
menust: 26.05.2023). — TekcT : 97eKTPOHHBIH.

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

5) UBanos, . B. OcHoBbI pusuku u Onopusuku : yueod-
Hoe mocobwue / 1. B. IBaHOB. — 2-¢ 3., Ucnp., JI0I. —
Canxkr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — Tekcrt : 3nekTpoHHbl // JlaHb : syek-

https://e.lanbook.co
m/book/210917
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http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
https://biblioclub.ru/index.php?page=book&id=494670
https://biblioclub.ru/index.php?page=book&id=494670
https://biblioclub.ru/index.php?page=book&id=494670
https://biblioclub.ru/index.php?page=book&id=494670
https://biblioclub.ru/index.php?page=book&id=494670
https://e.lanbook.com/book/210920
https://e.lanbook.com/book/210920
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
https://e.lanbook.com/book/210917
https://e.lanbook.com/book/210917

Ne paznena nuc-

IUIIIMHBI. Bug

CaMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoanuyecTBo B 0M0-
JHOTEKE / CCBLIIKA
Ha 9bC

TPOHHO-OMOIHOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/210917 (mata oOpaleHus:
26.05.2023). — Pexwum 10cTyma: Uit aBTOPHU3. T0JIh30Ba-
TeJeH.

6) 3agaHus Ui TECTOBOTO KOHTPOJISI ayIUTOPHON U ca-
MOCTOSITEIBHON pa0OTHI CTY/ICHTOB HA MPAKTUYECKHUX 3a-
HATHSX TI0 Kypcy QU3HKH : y4eOHO-METOIMYECKOE TOCO-
oue / cocraBurens E.I'. banenko.. — IlepcuaHoBCkuii :
Houckoit 'AY, [6. r.]. — Yacts 1 — 2016. — 50 c. —
URL: http://ebs.rgazu.ru/index.php?q=node/4861 (mata
obparnienus: 26.05.2023). — TeKCT : 2JIEKTPOHHBIN.

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

5 OLIEHOYHBIE MATEPHAJIBI JIJISI TIPOBEJAEHUS IIPOMEXXYTOUYHOM

ATTECTALIIUA

5.1 [lepeyeHb KOMNETEHIMIT C YKa3aHHEM 3TANOB WX (OPMUPOBAHUS B MpoIlecce

OCBOEHHs 00pa30BaTeJILHOI IPOrPaMMBbl

Kon
KoMIle- | Conep-
TeHIUUH | seappe
[ Mmnm- | onme-
Kkarop TeHIUHN
IOCTH- (am
KCHHUA

4acTH)
KOMIIEC-
TEeHIHH

B pe3yabrare uM3ydeHusi y4eOHOMl NUCHUIIMHBI
Haumeno- | 00YYAIOUIMECS 1OJKHbI:
BaHUe UH-
AMKaTOpa 111 aTan
AOCTHHKE- | aTan Il 3Tan HasbIk u (111)
ee | HHUS KOM- 3HaTh YmeTh OMBIT JIesITe]Ib-
neTeHunu HOCTH

12




OIlK-1 /
OIIK-1.2

Criocoben
npumMe-
HATH
30BBIC
3HAHUS
dyHza-
MEHTAJIb-
HBIX pa3-
JIETIOB
HayK 0
3emie,
ecre-
CTBEHHO-
HAy4YHOTO
U MaTeMa-
THYECKO-
ro IMKJIOB
npu  pe-
HICHUH
3a71a4 = B
obnactu
9KOJIOTUHU
U TIpHPO-
JIOITIOIb-
30BaHUs

Oa-

[Ipumensier
0a30BbIC
3HaHUs (u-
3UYECKHX
3aKOHOB U
aHanmu3a ¢u-
3UYECKUX
SIBJICHU I
JUIsL  perie-
HUS 337249 B
obnactu
OKOJIOTHH H
PUPOJIO-
MOJIb30Ba-
HUS

OCHOBHBIE  TOHS-
Tas, (usuveckue
ABIICHUSI,  OCHOB-
HBIC 3aKOHBI U MO-
e MEXaHUKH,
JNIEKTpUYECTBA U
MarHeTusma, KoJe-
OaHMii U  BOJH,
KBAaHTOBOW  (pu3u-
KM,  CTaTHCTUYe-
CKOW (QUBUKH |
TEPMOUHAMUKY;
IpaHUlBl UX MpH-
MEHUMOCTH, TIpH-
MEHEHHE 3aKOHOB
B BaXKHEHIIINX
MPAKTUYECKHUX
MIPIOKCHUSX .
OcHoBHbIE  (U3H-
YECKUE BEIIMYUHBI
u (dbuzndeckue
KOHCTaHTHI, 170
ompeiesieHue,
CMBICJI, CIOCOOBI U
€IMHUILIBI UX HU3Me-
penust; QyHaaMeH-
TajabHbIE (U3HYC-
CKHE€ OIBITBI U HX
poIb B Pa3BUTHH
HayKW; *© Ha3HadJe-
HUE ¥ TPUHIUIBI
JIEUCTBUS BaX-
Helmmx  ¢usnye-
CKHX MpUOOpPOB.

Hcnonb3oBath oOC-
HOBHBIC  IPUEMBI
00paboOTKu IKCIIe-
PUMEHTAJIbHBIX

JAHHBIX;  peIlaTh
THUIIOBBIC  3aJa4yu
110 OCHOBHBIM pa3-
eaam buzuky;
OOBSICHUTH OCHOB-
HBIC HaOJII01aeMbIC
MPUPOJIHBIC U TEX-
HOT'CHHEBIC SIBJICHUS
u 3PdeKTsl ¢ mo-
3UIUH  pyHIaMEeH-
TaIbHBIX (U3HUe-
CKHX B3auUMOJcH-
CTBHH,  HCTOJKO-
BBIBAaTh CMBICH (H-
3UYECKUX BEIUYUH
U TIOHATUH; 3aIlu-
ChIBaTh YpaBHCHUS
I (PU3HYECKHUX
BEJIMUMH B CHUCTE-
me CH. PaGotath ¢
npudbopamu u 000-
pPyIIOBaHUEM  CO-
BpEeMEHHON (pu3u-
4yeckor aboparto-
pHUH; UCTIOIB30BATh
METOIbl  (u3nye-
CKkoro u (usuko-
XHMHYECKOTO.

Bnanerr, wmeTto-
JaMHU  DKCIIEpH-
MEHTAJILHOTO
WCCIICIOBAHMS B
¢usuke (TUIaHH-
poBaHHe, MOCTa-
HOBKa M o00pa-
00TKa J3KCHepu-
MEHTa); UCIOJIb-
30BaHUsI OCHOB-
HBIX 00mIehU3u-
YECKUX 3aKOHOB
U TPUHIMIOB B
BOKHENIINX
MPAKTUYECKUX
MIPHIOKCHUSX;
MPUMEHEHUS
OCHOBHBIX  Me-
TOAOB  (DU3HKO-
MaTeMaTH4YeCKO-
ro aHamm3a s
pelleHust  ecre-
CTBEHHOHAYY-
HBIX 3a/ay.
[IpaBunbHOM
SKCIUTyaTaluu
OCHOBHBIX TIpH-
O00poB u 000py-
JIOBAHMSI COBpE-
MEHHOW  (u3H-
yeckon Jsabopa-
TOPUU; HCIIONb-
30BaHUS METO-
OB (hU3UYECKO-
ro MOJCIHUPOBA-
HUS Ha TPaKTU-
Ke.

HX (l)Ole/IpOBaHI/Iﬂ, OINMCAHHUE KA OHCHUBAHUA

5.2 Onucanue nNoka3zarteJieil U KpUTepHeB OLICHUBAHNS KOMIeTEHIMI HA Pa3JIMYHbIX 3Tanax

5.2.1 OnucaHue MKAJIbI OlleHUBAHUS C(POPMHUPOBAHHOCTH KOMIETEH Mt
KomnereHum Ha pa3IuyHBIX dTanax ux (GOpMHUPOBAHUS OLIEHUBAIOTCS IIKAJIOW: «OTIMYHOY,

«XOpouIo», «KyaOBJICTBOPHUTCIbHO», «KHECYAOBJICTBOPUTECIIBHO» B @OpMe OK3aMCHa.

5.2.2 OnucaHue noka3arteJieil 1 KpUTepHeB OIleHUBAHUS KOMIIETEHIIN HA Pa3JIMYHbIX
jramnax ux (popmupoBaHus

Pe3zynomam 0oy-

Kpumepuu U nokasaméeiiu OUeHU6AHUA DE3YIbmMamaoe oﬁyuenuﬂ

YeHus
no oucyuniune

«Heyooen1emeo-
pumensHoy

«0061€MEopu-
MenbHO)

wxopouio»

«womjauuno)
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Pezynomam 0oy-

Kpumepuu U nokaszameiiu OUCHU6AHRUA pe3)ibmanoe oﬁyueuuﬂ

YeHus «HEy0081Iemeo- | «y0081emeopu-

«xopouwio» «OmauYHO»
no oucyunuHe pumenvHo» meibHo»
| aTan ®parmentapable | Hemosnble 3Ha-| CdopmupoBanublie, | CropMupoBan-
3HATh OCHOBHBIE |3HAHUSI OCHOBHBIX |HMSI ~ OCHOBHBIX | HO co/iepsKale | Hble M CHCTeMa-
NOHATHSI, pU3nde- |MOHATHH, (U3U-|NOHATUH, (U3HU-|0TAebHBbIE NPO0e- | THYECKHE 3HAHUS
CKHE SIBJICHUS, YECKHUX SBJICHHM, |UECKUX SIBJICHMI, |JIbI 3HAHMSL OCHOB-|OCHOBHBIX IIOHS-
OCHOBHBIC 3aKOHBI |OCHOBHBIX 3aKO-|OCHOBHBIX 3aKO-|HBIX MOHSATHH, (u-|THil, (PU3nIecKux
U MOJIEJIU MeXa- HOB W MOJEJIEH |HOB U MOJENEH |3UUECKUX SBJICHUH, | IBJICHUNA, OCHOB-
HUKH, SJICKTpUYEC- |MEXaHUKH, OJICK-|MEXaHUKH, 3JICK-|OCHOBHBIX 3aKOHOB|HBIX 3aKOHOB U

CTBa M MarHeTHU3-
Ma, KojieOaHu u
BOJIH, KBAHTOBOM
(bu3uKM, cTaTH-
CTHYECKOH (hu3H-
KM ¥ TepMOJIMHA-
MUKH; TPAHHIIBI UX
IIPUMEHUMOCTH,
MIPUMEHEHHUE 3a-
KOHOB B BaKHCH-
IIUX MPaKTHYe-
CKUX TPUIIOKCHH-
ax. (OIIK-1/OIIK-
1.2)

TpUYECTBA M Mar-
HeTHU3Ma, Koieba-
HUA W BOJH,
KBAaHTOBOM (pu3H-
KH, CTaTHCTHYe-
CKOM (U3MKH W
TEPMOIMHAMUKH;
CPaHUIBI UX IIPH-
MEHHUMOCTH, TIPH-
MEHEHHE 3aKOHOB
B BaKHEUIIINX
MIPAKTHICCKIX
OpUIOKEHUsAX. [
OrcyrcrBue 3Ha-
HUH

TpUYECTBA u
MarHeTusma, Ko-
Je0aHui W BOJIH,
KBaHTOBOU (hu3H-
KM, CTaTUCTUYE-
CKOM (u3WKU U
TEPMOJIMHAMUKH;
IPaHUIIBI ux
MIPUMEHUMOCTH,
MpUMEHEHUE 3a-
KOHOB B  BaX-
HEWIIHNX MPaKTU-
YECKUX  TPHIIO-
JKEHHUSX..

A MOJEJIEN MeXaHU-
KH, JICKTpUYECTBA U
MarHeTusMa, KoJie-
OaHMii ©  BOJH,
KBaHTOBOW (DU3HKH,
CTaTUCTUYECKOM
(bU3UKH U TEPMOJIH-
HaMHUKH, TpPaHUIIBI
WX TPUMEHUMOCTH,
MPUMEHEHHUE  3aKO0-
HOB B BaKHEHUIIHNX
MPaKTUYECKUX TPHU-
JIOKEHHUSX.

MOJIEJIEN MeXaHU-
KM,  DJIEKTpUYe-
CTBa WM MAarHeTH3-
Ma, KojaeOaHui u
BOJIH, KBaHTOBOH
bu3ukM,  CcTaTH-
CTUYECKOH (pu3H-
KH U TEPMOJMHA-
MHUKH;  TPaHHIIBI
WX  TMPUMEHUMO-
CTH, TPUMEHEHUE
3aKOHOB B BaX-
HEUIIUX TMPAKTH-
YECKUX TMPUIIOKE-
HHUSX..

Il aran
Ymerb
MCII0JIh30BaTh OC-
HOBHBIE TIPHEMBI
00paboTKH IKCIIE-
PUMEHTAIBHBIX
JAHHBIX;, peraTh
TUTIOBBIE 33]]a4H
110 OCHOBHBIM pa3-
nenam (QU3HKHY;
O0OBACHUTH OCHOB-
HbIe HaOI0/1ae-
MBIC IPUPOTHBIC U
TEXHOT€HHBIE 5IB-
neHus 1 3pPexTs
¢ mo3unui QyH-
JTaMEHTaJIbHBIX
(hU3UYECKUX B3a-
UMOJCHCTBHIA;
HCTOJKOBBIBATH
cMbICH Qu3nye-
CKUX BEJIUYUH H
MMOHSITHUM; 3aITUCHI-
BaTh ypaBHEHUS
TUTsT PUBHYECKUX
BEJIMYUH B CUCTE-
me CU. (OIIK-

DparMeHTapHOe
yMeHHMe UCIOJb-
30BaTh OCHOBHBIE
MIPUEMBI obpa-
00TKM  3IKcIepu-
MEHTAJIbHBIX JIaH-
HBIX; peIlaTh TH-
MOBBIC 33/1a4U IO
OCHOBHBEIM pa3ie-
Jam busnKy;
0OBSICHUTH oc-
HOBHBIE  HaOJIO-
JaeMble  TIPUPO/I-
HbIE U TEXHOTECH-
HBIC SIBJICHUS W
a3¢hdexTh ¢ mo3u-
i ¢QyHIameH-
TalbHBIX (hU3HUe-
CKUX B3auMOJIeN-
CTBUI; HCTOJIKO-
BBIBaTh CMBICTT
dbuznueckux  Be-
JUYAH W TIOHS-
TUHW; 3aMUCHIBATh
YpaBHCHHS  JUIS
dbuznyeckux  Be-
JUYAH B CHUCTEME

B uesom ycnem-
HOe, HO He CH-
cTeMaTH4YecKoe
YMeHHMe HCIIOJIb-
30BaTh OCHOBHEIE
npuemMbl  oOpa-
OOTKH 3KcIepu-
MEHTAJIbHBIX
JAHHBIX; peIIaTh
TUTIOBBIE  3aJ1au
o OCHOBHBIM
pasnenam  Gu3H-
KU,  OOBJCHUTH
OCHOBHBIE
HaOJIr0JaeMble
MPUPOJIHBIE
TEXHOTCHHBIC
ABIeHUS U 93¢-
(hEeKTHI ¢ MO3UIUI
byHIaMeHTallb-
HBIX (DU3HUECKUX
B3aMMOJCHCTBHI;
HCTOJIKOBBIBATH
CMBICT  (hu3HUe-
CKHX BEJIMYUH U
MOHATUM;  3alHu-
ChIBaTh ypaBHe-

u

B uesiom ycnemuHoe,
HO cojiep:Kaliee oT-
JeJIbHbIE  MPOOeIbI
YMeHHe HCIIOJIb30-
BaTh OCHOBHBIC
npueMbl  00paboTKu
IKCIIEPUMEHTAITb-

HBIX JaHHBIX; pe-
maTh THUIIOBBIC 3a-
Ja4d 10 OCHOBHBIM
pasznenaM  (U3HKHY;
OOBSCHUTH  OCHOB-
Hble HaOI0/1aeMble
OPUPOJIHBIE U TeX-
HOTCHHBIC  SIBJICHHS
U 3(dEKTH ¢ MO3H-

1005051 ¢dbyHameH-
TaJIbHBIX  (U3UYe-
CKHUX B3anMOJIeH-

CTBU; HCTOJIKOBBI-
BaTh CMBICI (PU3H-
YECKUX BEJIUYUH U
MMOHSTHM;  3aIHUCHI-
BaTh ypaBHEHUS IS
(bu3nuecKkux BeH-
yuH B cucteme CU.

YcnemHoe n cu-
cTeMaTH4YecKoe

YMEHHEe HCITIOJb-
30BaTh OCHOBHBIC
npueMbl 00padboT-
KM  DKCIIEpUMECH-
TaJbHBIX JAHHBIX;
pemarb THIIOBBIC
3a7a9M TI0 OCHOB-
HBIM pazzenam
¢u3uk;  o0bBsC-
HUTh  OCHOBHBIC
HaOJIr0JaeMble

MIPUPOTHBIC u
TEXHOTCHHBIC SIB-
neHust U 3G HeKTh
¢ mno3uuui QyH-
JTaMEHTAJIbHBIX

¢dbuznyeckux B3a-
UMOICHCTBH;

HCTOJIKOBBIBATh

CMBICT  ¢usnye-
CKMX BEJIHYHMH U
MOHATUM;  3amu-
ChIBaTh  ypaBHE-
HUS 11 (u3nde-
CKMX BEJIUYUH B
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Pezynomam 0oy-

Kpumepuu U nokaszameiiu OUCHU6AHRUA pe3)ibmanoe oﬁyueuuﬂ

YeHus «HEy0081Iemeo- | «y0081emeopu-

«xopouio» «OMAUYHO»
no oucyunuHe pumenbHoy menbHOo»
1/0I1K-1.2) CH. / OrcyrerBue | Hust i husnde- cucreme CU.

YMeHHui CKUX BCIIMYHH B
cucreme CU.

Il stan ®parmenrapHoe |B uesom ycnem-|B menom ycnemHoe,| YcnemHoe W cH-
Baaners HaBbI- | IpUMeEHEHHE HOEe, HO HE CH-|HO CONPOBOKIAK-| CTEMATHYECKOE
KaMH JKCIIepH- HABBIKOB JKCIIE- | cTeMATHYeCKoe |Ieecsi OTAeJILHbIMH | IPUMEHeHHe
MEHTAJBHOTO MC- |PUMEHTAJIBHOTO | MpHMEHEeHHe OIIMOKAMM TNpHMe-| HABBIKOB  OKCIIe-
clie/IoBaHMs B (pU- |HMCCIIEIOBaHUSI  B|HABBIKOB DKCIIC- | HEHHE HABBIKOB | pPUMEHTAJILHOTO
3uKe (MIaHupoBa- |(u3mke (TUIaHU- | pPUMEHTAIBHOTO |IKCIEPUMEHTAIbHO- |UCCICOBAHMS B
HUE, TOCTAHOBKA U |pOBaHUE, IIOCTa- | UCCICAOBAaHUS B|TO HCCICIOBaHUsA B|Qu3uke (IUIaHU-
o0paboTka 3Kcre- |HOBKa U 00paboT- | pusuke (miaHu-|dusuke (IUIAHUPO- | pOBaHUE, TOCTa-
pPHMEHTA); UC- Ka DKCICpUMCH-|pOBaHME, TIIOCTa-|BaHHE, IIOCTAHOBKA | HOBKAa M 00paboT-
MOJIb30BAHUS OC- |Ta); WCIOIb30Ba- HOBKAa U 00pa-|u o0paboTKa 3KCHe-|ka  IKCIepUMEH-
HOBHBIX O0IIe(U- |HUSA  OCHOBHBIX |0OTKa OSKCIEPH-|pPUMEHTA); HCIOJb-|Ta); HCIIOIb30Ba-
3MYECKUX 3aKOHOB |00Ie(U3NIECKUX |MEHTA); HCIOJIb-|30BaHUSI OCHOBHBIX | HUSA OCHOBHBIX
Y TIPUHIIUIIOB B 3aKOHOB M TIIPHH-|30BaHUS OCHOB-|00IMEPU3NYCCKUX  |00ImIeHU3nIECKIX
BOXHEHIIIUX TpaK- [[IMIIOB B  BaX-|HBIX 00me(U3N-|3aKOHOB M TPHUHIIN-|3aKOHOB W IPHH-
TUYECKUX MPHIIO- |HEWIIMX MPAKTH-|YECKUX 3aKOHOB|IIOB B BAKHCHIIUX |I[UIIOB B BaXKHEW-
KCHUSIX; PUME-  |YSCKUX TPHUIIOKE-|H TMPUHIMIIOB B|MPAKTHYCCKUX IIPH-|IIMX  IPaKTHYe-
HEHHsI OCHOBHBIX |HHSX; TPHUMEHE- | BAKHEHIITNX JIOKCHUSAX; TPHUME-|CKHX TPUIOKCHHU-
METOJIOB (PU3UKO- |HUS  OCHOBHBIX | IPAKTUYCCKUX HCHHMS ~ OCHOBHBIX |X; IPUMCHCHHS
MaTeMaTHYECKOTO |METOJIOB (DU3HMKO- |[IPHIIOKEHHSIX;  |METOJOB  (PM3HMKO-|OCHOBHBIX METO-
aHaJIM3a JUIsl pe- | MaTeMaTHYECKOTO |[IPUMEHEHHSI OC-|MaTeMaTHYeCKOro  |JI0B ¢buzuKo-
IIICHUS €CTECTBCH- |aHaNIM3a Ui pe- | HOBHBIX METOJIOB |aHAJIM3a JUIsS pellle- | MaTeMaTHuIeCKOTro

HOHayLIHI)IX 3aaa4.
(OIIK-1/OTIK-1.2)

HICHUA €CTC-
CTBCHHOHAYYHBIX
3amau. [ Oreyr-
CTBHE HABBIKOB

¢busuKo-
MaTeMaTH4eCKO-
ro aHamusza s
pelieHuss  ecrte-
CTBCHHOHAYYHBIX
3azay.

HHus €CTCCTBCHHOHA-
YYHBIX 3aJa4.

aHaaM3a I pe-
HICHHS ecTe-
CTBCHHOHAYYHBIX
3a1ad.

5.3 TunoBble KOHTPOJIbHBIE 32/1aHNUSI WJIH HHbIE MATEPHAJIbI, HE00X0IUMBbIE /1JI51 OLEHKHU 3Ha-
HHU, YMeHHIi, HABLIKOB U (MJIH) ONBITA 1eSATeIbHOCTH, XapaKTepu3yoiue 3Tansl popmMupo-
BaHMs KOMIIETEHIUIl B Npoiecce 0CBOCHHUSI 00pa30BaTe/bHOI NPOrpaMMbl

Ilepeyenb BONPOCOB K KOHTPOJIbHBIM MEPONPUSATHSIM

1) 3anucats GopMmyily U AaTh ONpeaesieHHe YIIIOBOro MyTH, YIJIOBOM CKOPOCTH M YIJIOBOTO YCKO-

pEHUA.
2)

3)

4)
HUMITyJIbCa.
5)

6)
mapa
7)

8)

B kakux equHUIIaX U3MEPSIOTCS MOMEHTHI MHEPIIMH, CUJIBI U UMITYJIbCa?
Hanummre hopmyisl ais onpeaeneHuss MOMEHTa MHEPLUHU CIUIONIHOTO IWINHIpA (AUCKA) U

3anuimTe OCHOBHOM 3aKOH IMHAMHUKHW BPAIIaTeIbHOTO JIBHKCHUSI
Chopmynupyiite 3aK0H COXpaHEHHS] MOMEHTA UMITYJIbCA.

B kakux enquHunax u3MepsieTcs yriaioBoil MyTh, YII0Basi CKOPOCTh U YIIIOBOE YCKOpEHUE?
JaiiTe onpenenenne abCOTOTHO TBEPIOTO TeTa.
Hanummure ¢opmyny u naiite omnpeneneHuss MOMEHTa MHEPIUH, MOMEHTA CHIIbBI, MOMEHTA
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9) 3anumute GopMyIy sl KHHETHYECKON YHEPTHH BPaaTeIbHOTO JABMKEHUS TBEPAOTO Tela
U Tella, KaTAIIerocs 10 TOPU30HTAIbHON MOBEPXHOCTH

10)  Hanwumte GopMyIIbl CBSI3U YIJIOBBIX U IMHCHHBIX BEJIMYHH

11) BoiBeuTe TEOPETHMYECKYI0 U ONBITHYIO pabouue (GopMysbl A ONpeleseHHs MOMEHTa
WHEPIINH.

12)  Jlaiite onpenesnenue: Konebanue, cB0OOOIHOE KoleOaHne, rapMOHUYECKOE KoJIcOaHue.

13)  3anumuTe ypaBHEHHUE JUISl CMEIICHHUS IPU TAPMOHUYECKOM KOJICOAHUH U MOSICHUTE (hU3UUEC-
CKU CMBICH, BXOJASIIUX B HETO BEJIMYHH.

14)  3anumuTe GOpMYIBl U JaiiTe ONpeIesiCHHEe MEePUo/ia, YaCTOThI, aMIUIUTY/bI U (a3bl Koyie-
OaHUi.

15)  Banumute GopMyiy U AaiTe ONMPEACICHUE CHIIbI, MOJ JCHCTBUEM KOTOPOM COBEPIIAIOTCS
rapMOHHYECKHE KOoeOaHusl.

16)  Banumurte GopMysibl KHHETHUCCKOM, MOTCHIIMAIBHON M TIOJTHON SHEPrHHM NMPU MEXaHHYe-
CKHX FapMOHUYECKUX KOoJeOaHUM.

17)  BeiBegurte GopMyay CKOPOCTH TAPMOHUYECKUX KOJICOaHUH.

18)  BmiBemute hopMyay YCKOPEHHS TAPMOHHYECKUX KOJICOaHHUI.

19)  JlaiiTe ompeeeHre TapMOHHYECKOTO OCIUJLIATOPA.

20)  aiiTe omnpeeneHre NPYKHHHOTO MAasTHUKA M 3alUINNTE MOTCHIHAIbHYIO SHEPTHIO U Tie-
pHuoJ KosieOaHuil.

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

22)  Uro Ha3bIBAaCTCS YUCIOM CTEIICHEH CBOOOIbI.

23)  Yro Ha3bIBaeTCS BHYTPECHHEH dHEPrHei.

24)  CdopmynupyiiTe IepBOe Ha4aI0 TEPMOTUHAMUKH.

25)  KaxkoB ¢u3nyeckuii CMbICI [IEPBOr0O HaYaua TePMOJIUHAMHUKHI?

26)  Yro Ha3pIBaeTCA yACIbHOW TEIUIOEMKOCTHIO, MOJIIPHOM TermioeMKkocThio? Hamumure dop-
MYJ1y CBSI3U MEXIY HUMHU.

27) B yem cocTouT (pU3NUECKHIA CMBICT YHUBEPCALHOMN ra30BOi MOCTOSHHOM.

28)  Kakoii mporiecc Ha3bIBACTCsl H30XOPHBIM, H30TEPMHUYCCKUM?

29)  Yro Takoe annabaTUYECKUA U MOJUTPOIHBIH Mporece?

30) Banwmmmute ypaBnenue [lyaccona st aamabaTHOrO mpoiiecca.

31) B yem cocTouT U3UUECKHIA CMBICT ITOKa3aTes anuadaTb?

32)  CohopmynupyiiTe SKCIepHUMEHTAbHBIC T'a30Bble 3aKOHBI (3akoH boiins-Mapuorra, [eii-
Jlroccaka, ABoranpo, [lansToHa).

33)  Banwmmmute ypaBHeHHe MeneneeBa-Kianeiipona.

34)  3Banummte GopMyiy cpeHeN KBaIpaTHUYHONH CKOPOCTH.

35)  3anwuimTe OCHOBHOE YPaBHEHHE MOJICKYIISIPHO-KHHETHYECKOW TEOPHUH UACATBHBIX I'a30B.
36)  3anummre GopMyITy cpeaHel ITHHBI Tpodera MOJIEKYIT HIealbHOTO ras3a.

37)  Banummute popmyny 3pHEKTHBHOTO THaMeTpa MOJICKYIIBI.

38)  Uro Ha3piBacTCs BHYTpPEHHHM TpeHHeM B razax. Chopmynupyiite GU3HYECKUN CMBICT KO-
3¢ GuIMeHTa BI3KOCTH UI€ATBHOTO rasa.

39) B yem 3akirouaercst METO/1 onpesenacHus Bsi3koctH [Tyaseitnsn?

40)  3anmmmte popmyny [Tyaseitns.

41) Onummre ycTpoHCTBO U MPUHIIUI JIEHCTBUS MaHOMETPA.

42)  UYro takoe Kamuyuisip?

43)  BsiBeaute pabouyro Gopmyity i onpeaenacHus KodhGHUIUEHTa BI3KOCTH BO3IyXa.

44)  JlaiiTe ompezaereHUe: yAeNbHAs TEIUIOEMKOCTH, KPYyrOBOW mpoliecc, oOpaTuMble U HeoOpa-
THUMBIE MTPOLIECCHI.

45)  3anummure GOpMydy TEPMHUYECKOTO K.ILJ. Ui KPYrOBOTO Ipolecca W K.II.J. HIeaTbHOU
TETJTIOBOM MalllVHBI.

46)  JlaiiTe onpeneneHne NPUBEICHHON TEIIOTH M SHTPOIIHH.

47)  ChopmynupyiTe BTOPOE HA4aio TePMOJHHAMHKH.

48)  KaxoB (pu3MueCcKHii CMBICT BTOPOTO Havaia TePMOJANHAMUKA U SHTPONUU?
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49)  laiite ompeaesiecHue U303HTPOIUITHOTO Tpoliiecca.

50) JlaiiTe ompejeicHNE ABJICHUS IIEpEHOCA.

51)  JlaiiTe onpejesicHHE TEILIONMPOBOIHOCTH.

52)  3anummre 3ak0H Pypbe U MOICHUTE (GU3HMUCCKUI CMBICT KO3 HUIMEHTA TEIUIONPOBOIHO-
CTH.

53)  aiite onpenencaue auddysuu.

54)  3Banummte 3akoH OHKA U MOSICHUTE PU3MUYCCKUN cMBICH K03 durmenTa nupdy3uu.

55)  Jlaiite onpeseicHHE BHYTPECHHETO TPEHHS (BA3KOCTH).

56)  3anummte 3akoH HproTOHA M MOSICHUTE PU3MYECCKUI CMBICI KOA(PUIIMEHTA BSI3KOCTH.

57)  [aiite omnpejeneHus KHHEMATHYECKOW W JUHAMHUYECKOW BSA3KOCTH, Kakas CYIIECTBYET
MEXy HUMH CBSI3b?

58)  laiite onpenesieHre JIAMHHAPHOTO U TypOYJICHTHOTO TEUCHHSI HKHUIKOCTH.

59)  Jlaiite ompenesenue uncia Peiinonbaca. Hanummre 3nadenus yucna PeitHonbaca npu pas-
HBIX TCUEHUSAX KUKOCTH.

60) B yem cocrout meron Ctokca onpeencHus: KodpPHUIUCHTa BI3KOCTH?

61) 3anummre popmyrny Crokca.

62) B uem coctout meron Ilyaseiinst onpeaencHus ko3 uireHTa BI3KOCTH?

63)  Banwmmmute popmyny [lyaszeiins.

64)  [laiite onpezeneHue, HAMUIIATE POPMYITY U SIUHHIIBI U3MEPEHHS CICAYIOINX (PU3NIECKUX
BEJIMYMH: CHJIa TOKA, INIOTHOCTH TOKA, 3.11.C., HAIpsHKEHUE.

65)  Hanmmmre 3akoHsl OMa BO BCEX M3BECTHBIX BaM BHJAX.

66)  BeiBemute 3akoH OMa B JIOKaJIbHOU opMme.

67)  Hanwmmure 3akon J[xoyns-Jlenma.

68)  Cdopmynupyiite npasmia Kupxroda s pa3BeTBICHHBIX IETEH.

69) JlaiiTe onpejencHue y3/ia B KOHTYpA.

70)  [aiite onpeneieHHe MarHUTHOTO MTOJIS.

71)  ChopmynupyiiTe GU3NUSCKHI CMBICT MATHUTHOW UHITYKIIUH.

72)  laiiTe onpeneneHre JIMHUNA MArHUTHON HHAYKIKUK. [IpaBiIo MpaBoro BUHTA.

73)  IlpuHuMI Cynepro3uiiMi MarHUTHBIX TOJICH.

74)  Chopmynupyiite 3akon buo-Casapa-Jlamiaca.

75)  BbluucnuTe MHIYKIIUIO MArHUTHOTO MOJISI IPSIMOTO M B IICHTPE KPYroBOTO TOKA.

76)  Codopmynupyiite 3aKoH Amriepa.

77)  [aiite onpenelieHHe IUPKYISAIUN MATHUTHOTO TIOJIS.

78)  Codopmynupyiite TeOpeMy O LUPKYIISAIHH.

79)  [aiite onpeneneHre MOTOKA BEKTOPA MHAYKIIMA MAarHUTHOTO TOJISL.

80) Codopmynupyiite Teopemy [aycca.

81)  aiite ompejeneHHe MarHUTHOTO MOJISl, BUXPEBOTO MOJIS, 3JEKTPOMATHUTHON HHIYKIHH,
MHAYKIIHOHHOTO TOKa (KaK OINpeJIe/IuTh HalpaBJieHue HHAYKIIHOHHOTO TOKa), Toka DyKo.

82)  [laiiTe ompenesieHe U 3aUIIUTe GOPMYITY UHIYKTHUBHOCTH.

83)  [laiite ompezerneHue sIBICHUE CAMOUHIYKIMH U 3aUIINTE GOPMYITy.

84)  Jlaiite onpesenicHHE SKCTPATOKH CAMOUHTYKITHH.

85)  JlaiiTe onpeneneHre B3aMMHON HHIYKITHH.

86)  Jlaiite onpesencHue TpaHchOpMaTOp U OOBICHUTE €r0 YCTPOUCTRBO.

87)  [aiite ompeneneHue Kod(pQpuIMeHTa TpaHCPOPMAIIMKA M TOSCHUTE KaKoil TpaHcdopmarop
SIBIISICTCS TOHMKAFOIIIUM, & KAKOH MOBBITIIAIOIIIM.

88)  Cdopmynupyiite 3axon dapanes-Makceia.

89)  Cdopmymupyiire npasuio Jlenma

90) /[aiite onpeneneHne 3JIEKTPHUESCKOTO 3apsiia, yASIbHOTO 3apsija.

91) Tlosichute Quznyeckuii cMbica cuibl JIopeHia.

92)  CdopmynupyiiTe npaBUiIO IPaBOH PYKH.

93)  /laiiTe MOHATHE YCKOPSIOMIAS Pa3HOCTh MOTEHIIMAIOB.
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94)  BeBemuTe paguyc W MEpUOJ BpAIICHUs 3apsHKEHHON YacTUIBI B OJHOPOJHOM MarHHTHOM

ToJie.
95)  TpaekTOopHH JBHKCHHUS YACTHIl B MATHUTHOM IIOJIC.
96)  /laiiTe ompejencHUE: dICKTPOMArHUTHBIC KOJIEOAHUs, IEPEMEHHBIA TOK, KBa3HCTAIlMOHAP-

HBIN TOK, aKTUBHOE CONPOTUBIICHUE, PE30HAHC.
97)  3Banummte GopMybl (C BBIBOJOM): HHIYKTUBHOE COMPOTHUBIICHUE, EMKOCTHOE COIPOTHUBIIC-
HUE, MIOJHOE COIPOTUBJICHHUE.

98)  Codopmynupyiite ycinoBre BOSHHKHOBEHHSI PE30HAHCA HANPSHKECHUN U TOKA.
99) TIlocrpoiite rpaduKy TOKa U HATIPSHKCHHS TIPH HAJIMYUE B LIEMH TOJBKO €MKOCTHOW Harpys-
KU.

100) [octpoiite rpaduKu TOKa M HANPsDKEHHS NPU HAJM4YME B LEMU TOJBKO HHIYKTHBHOM
Harpys3Ku.

101) [octpoiitTe rpaduKu TOKA U HANPSDKCHUS MPH HAJIMYUE B IIENH aKTHBHOM, MHIYKTHBHON U
€MKOCTHOM Harpy3Ku.

DopMbI KOHTPOJISI MO3BOJISIIOIINE OLEHUTH CPOPMUPOBAHHOCTH KOMIIETEHIUI 110

JUCHUILINHE «DU3HKA)Y

Ne | Kontponupyemsble pa3aensl quctuuiii- | WHaukaTop 1o- Komnerennun HanmenoBanue
HBI CTHXEHHS KOM- OILIECHOYHOTO
MNEeTESHINHN CpeacTBa
1. | Paspen 1. ®usnueckue ocHoBEI Mexa- | OIIK-1.1 OIIK-1.2 KoHTponbHsIi
HUKH onpoc
2. | Pasgen 2. MonekymspHas ¢usuka u | OITK-1.1 OIIK-1.2
TEpPMOJIMHAMHKA
3. | Pasmen 3. DnektpudectBo U marHe- | OITK-1.1 OIIK-1.2
TU3M
4. | Pazgen 4 OnTuka u atomHast pusuka | OIIK-1.1 OIIK-1.2
IlepeyeHb OLIEHOYHBIX CPEACTB, HCIOJIb3YEMbIX NPH H3Y4YCHUH THCHUTINHBI
No Haumenona- Kpatkas xapakrepucTrka OLIEHOYHOI'O CPECTBa [IpencraBnenue
HUE OLEHOY- OLICHOYHOI'O Cpel-
HOTO CPEJICTBA cTBa B hoHMIE
KonTponbubiii | JlaeT BO3MOXHOCTh NMPOBEPUTH ycBoeHHE  Marepuana | llepeuens Bompo-
orpoc yYalIUMHUCSl TPYMIbl, ONPEIEUTh HAlPaBJICHUS JUIsl UH- | COB
JTUBHTyaTbHON pabOThI C KaXIbIM.
[locne mpoBepkH M OLEHKH OTBETOB U MPAKTHUYECKHX
HAaBBIKOB IIPOBOAMTCSA AHAJIU3 PE3YJIbTaTOB HUX BBINOJ-
HEHUS, BBIABJISIOTCS TUIUYHbIE OIIMOKM W MPUYHHBI,
BBI3BABIIME HEYAOBIETBOPUTENbHbIE  OLeHKU. llpm
00JIBbIIOM KOJIMYECTBE OJHOTUIIHBIX OIIMOOK, CBHJIE-
TEJIbCTBYIOIUX O HEJAOCTATOYHOM YCBOEHUH YYalllUMHUCS
TOTO WJIM MHOTO pa3zena (TeMbl), Ha 3aHATHIX CIeAyeT
IIPOBECTH paz0bop IJIOXO YCBOEHHOT'O MaTepuaa.
KoHnTtponbHas KontponbHast pabora siBisiercst BakHod ¢opmoil koH- | [lepeuenp
pabora TPOJIsl 3HAaHUM, Pa3BUTUS YMEHHMM M HABBIKOB IIO JUCLHU- | BOIPOCOB
winHe «®Pu3nKa» CTyJAeHTOB (akylIbTeTa OYHOIO U 3a04-
Horo oOyuyeHus. B cooTBeTrcTBUM C y4eOHBIM IIAHOM
CTYIEHTHl (haKyJIbT€Ta OYHOTO M 3a0YHOTO OOy4YeHUus
00s13aHBl BBINIOJIHUTH OJHY KOHTPOJIBbHYIO paboTy Mo
muctuminHe. KoHnTponbHas paboTa BBINOJIHAETCS C Iie-
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JIbIO U3YYECHUS TEOPETUUYECKUX BOIIPOCOB OCHOBHBIX pa3-
JIEJIOB Kypca M OCBOCHHMS METOAMKH pPEHICHUs 3ajaad,
HCMOJIB3YEMBIX B MPAKTUYECKON JeaTebHOCTU. OCHOB-
HbIC 33/J1a4d KOHTPOJBHOW pabOTHI: cHUCTEMAaTH3aIUsl U
3aKpEIUICHUE TEOPETUYECKUX 3HAHUM MO OCHOBHBIM pa3-
JienaM JIUCIHUIUIMHBL, Pa3BUTHE HABBIKOB CAMOCTOSTEIb-
HOH paOOThI; COBEPIIICHCTBOBAHUE IPAKTUYECKHX HABBI-
KOB pelIeHUs 3a/1a4.

Bonpocsl )i NOATOTOBKH K 3K3aMeHY

OIIK-1 Crnocoben mpuMeHsTh 0a30BbIc 3HaHUS (YHIAMEHTAIBHBIX Pa3/IeJiOB HayK O 3eMJle, ecTe-
CTBEHHO-HAyYHOTO M MAaTEMAaTUYECKOTO IMKJIOB IPU PEHICHUH 33/1a4 B 00JIACTU HKOJIOTHUH U TPH-
POIIONOIB30BaHUA

OIIK-1.2 - Tlpumensier 6a30Bble 3HAHUS (PU3MUYECKUX 3aKOHOB M aHaIM3a (U3NUYECKUX SBICHHNA

JUIsl peLIeHus 3aa4 B 00J1aCTH 3KOJIOTMH U IIPUPOIOTIONIBb30BaHUS

3HaTh OCHOBHBIC MOHATHUS, (HU3NUYECKHE SIBICHUS, OCHOBHBIC 3aKOHBI M MOJCIH MEXaHHKH,

3JIEKTPUYECTBA U MarHeTu3Ma, KojaeOaHUi 1 BOJIH, KBAHTOBOM (PM3MKH, CTATUCTUYECKON (DU3UKU U

TEPMOJMHAMUKU; IPAHULIBI UX IPUMEHUMOCTH, IPUMEHEHNE 3aKOHOB B BXKHEUIINX MPAKTUYECKUX

IIPUIIOKEHUAX; OCHOBHBIC (PU3MUECKUE BEIMYMHBI U (U3MUECKUE KOHCTAHTBI, UX OIpeJelIeHue,

CMBICII, CTIOCOOBI M €AMHUIBI UX M3MepeHus; GpyHnameHTanbHble (GU3MUecKre OMBITH U UX POJIb B

Pa3BUTHM HAyKW; HA3HAYEHUE U IPUHIUIBI IEHCTBUSI BaXKHEUIINX (PU3NUYECKUX TPHOOPOB.

Ilepeuenv 6onpocos:

1. TpaexTopus, nyTh, nepemenieHne. Bektopa cpenHeil 1 MrHOBEHHON CKOPOCTH, UX BEJIMYMHA U
HallpaBJICHUE.

2. Bekropa KacaTeiapbHOro, EHTPOCTPEMUTEIBHOIO U MIOJHOIO YCKOPEHMS, MX BEJIMYMHA U HaIlpaB-
JICHUE.

3. JIBMKEHHME MaTepHaIbHOM TOYKM IO OKPYXHOCTH. YTJIOBas CKOPOCTb M YIJIOBOE YCKOpPEHUE.
CBs13b IMHEWHBIX U YITIOBBIX XapaKTEPUCTUK JIBUKEHUSI.

4. Tlepsslii, BTOpO# 1 TpeTuii 3akoHbl HptoToHa. iMmynbce cuiel. iMiynbe Tena. 3akoH U3MEHEHUS
UMITYJIbCA. 3aKOH COXPAHEHHUS MTOJIHOTO UMITYJIbCA N30JIMPOBAHHON CUCTEMBI.

5. PaboTa KOHCepBAaTUBHOW U HEKOHCEPBATUBHOM cuibl. KuHeTHyeckas U moTeHIalbHas SHEprusl.
3aKOH COXpaHEHUS SHEPTUU.

6. OnpeneneHne MOMEHTA MHEPLMH Tena OTHOCUTENBHO ocu. Teopema Iltelinepa. Kunernueckas
JHEPrus BPALAIOUIErOoCs Tea.

7. MOMEHT cuiibl 1 MOMEHT UMITyJIbCa BPAILAIOLIETrOCs Tejla OTHOCUTENbHO ocu. OCHOBHOE ypaB-
HEHUE AVHAMUKHU BPAILlATEJIILHOTO JBUKECHMS. 3aKOH COXPAHEHHsS MOMEHTAa MUMITyJIbCa MEXaHHU-
YECKON CUCTEMBI.

8. 3akOH BCEMHMPHOro TAroreHus. lloTeHnuanbHas 3HEpPrusi IPaBUTALMOHHOIO B3aMMOJECHCTBHSA
JIBYX MaTepuajbHbIX TO4eK. [IepBas u BTOpast KOCMUYECKHNE CKOPOCTH.

9. Cuna ynpyroctu. Hanpsbkenune. OTHOcuTenbHaAs AeopManus Ipu pacTsukeHUU-cxxatuu 0600-
HIeHHbIN 3akoH ['yka ansa nedopmanuu pacTspkeHus-cxaTus. [loreHuumanbHas sHeprus nedop-
MalUy PacTKEHUSI-CKATHSL.

10. YpaBHenue rapmonnyeckux kosnebanuil. [lpyxunnsiii u pusndeckuii mastHuku. [lpuBenennas
JmHa pusnueckoro MasTHUKA. [lepuo koneOaHmii.

11. ITonsitue naeansHoOroO rasa. Y pasHenue Menaeneepa-Knaneiipona. 3akon [lanerona. OCHOBHOE
YPaBHEHUE MOJIEKYISIPHO-KUHETHYECKONH Teopuu. KuHeTndeckas 3HEpPrus IMOCTYNATENbHOIO
JBUKEHHUS YaCTHUIIbI UIeaIbHOT0 ra3za. CpegHekBagpaTUdHas CKOPOCTb.

12. Yucno creneHel cBoO0AbI MOJIEKYJIbl. BHYTpeHHSAS sHeprus uaeanbHoro raza. Pabora razoBbix
n3omnporeccos. [lepBoe Hayano TepMOIMHAMUKH.

13. MonsipHas TerioeMKocTh. YpaBHeHue Maiiepa. Aauabaruyeckuii mponecc. Ypasuenue I[lyac-
COHa, ITOKa3aTellb aaruadaThl.
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14. bapomerpuueckas popmyna. Pacnpenenenue bonbrmana.

15. JInmuna cBoO6OgHOTO Mpodera, yacToTa coymapeHuid Mosiekyn raza. {uddys3us B razax, 3akoH
Qduxka.

16. TemnonpoBogHOCTB. 3akoH Dyphe.

17. Bsizkocthb kuakoctedt (ra3oB). JlamunapHoe TedeHue xkuakoctu (raza). opmyna Crokca ams
CKOPOCTH JIBUYKEHUS IIapHKa B BI3KOU HKHUIKOCTH.

18. TepMOoIMHAMUYECKUI M CTATUCTUYECKUN CMBICI SHTPONUU. BhipaxkeHue 3HTpONUU Yepe3 cTa-
Tuctuyeckuit Bec. Papenctro Kiaysuyca. Bropoe Hayano TepMOJIMHAMUKH.

19. Huxn Kapho, ero nzobpaxenue Ha PV-guarpamme, hopmymna s KITJI.

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

21. IloBepxHocTHOE HaTspkeHHe. Popmyiia Jlammaca 1Sl JOMOJIHUTENBHOTO AABJICHUS 110 UCKPUB-
JIeHHOU noBepxHocThI0. Kanusuispusie siBnenus, popmyna XKiopeHa.

22. 3akon Kynona. HampspkeHHOCTh M MOTEHIMAI 3JIEKTpOCTaTndeckoro nois. Pabora cuin anek-
TPOCTATUYECKOTO MOJIS.

23. DnexrpoemkocTh. [lnmockuii konaeHcarop. [lapamiensHoe W mocieq0BaTEIbHOE COCIMHEHHUE
KOHJICHCATOPOB. DHEPrusl 3apsHKEHHOT0 KOHIEHCaTopa.

24. Cuna ¥ BEKTOp IUIOTHOCTHU JJIEKTPUUECKOTO TOKA. 3aKOH OMa ISl 3aMKHYTOW IIENU U JJIA
yuactka. MomnHocTs 1 KI1/] uctounuka Toka.

25. Cua Ammepa, ee BeIMYMHA U HarpaBieHue (mpaBwmio jieBoit pyku). Cuna Jlopenua, ee Benu-
YMHA U HampaBlieHue. J[BrKeHue 3aps/10B B MATHUTHOM II0JIE.

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

277. MarHuTHBIN NOTOK. 3aKOH 3JIEKTPOMAarHuTHOM MHAYKLIMH, paBuiio JIeHua.

28. IHIyKTUBHOCTb. DHEPIUs KaTylKH ¢ TOKoM. CaMOMHAYKIMS NIPU 3aMbIKaHUM U Pa3MbIKaHUU
ANEKTPUYECKOM LIETTH.

29. B3aumuas uaayknus. Tpancdopmarop (MOHMKAIOMIAN 1 MTOBBIIIAIOIIHH ).

30. CBoboaHbIe KOJIeOaHMsI B SJEKTPUUECKOM KOHTYpE (3aTyXalollie U He3aTyXalolue).

31. BeinyxieHHbIC KOJIeOaHUS B AIEKTPUUIECKOM KOHType. Pezonanc nanpspkenuii. [lomHoe compo-
TUBIICHUE JICKTPUUECKOH 1IeTH IEPEMEHHOMY TOKY.

32. OTpaxenue u npejaomiieHue ceera. [lonHoe BHyTpeHHEE OTpaKeHue.

33. Onruueckas cuwia. @opmyrna TOHKOH JIMH3BL.

34. Tlonspuzanus ceera. 3akoH Mairoca. 3akon bprocrepa.

35. ludpakuus cBeTa Ha IENU U Ha PEIIETKE.

36. AOcointoTHO YepHoe Telo. 3akoH cMeleHus Buna. 3akon Credana-bonpiimana.

37. Macca, umnynsc ¢poroHa. Bueurnuii potorddext. YpaBuenue Diinmreiina g Gorodddexra.

38. 3akoH paguoakTuBHOrO pacnaja. [IpaBuia cMenienus npu anbda- u 6era-pacnazge. Helitpuno.

39. DHeprus cBs3u U AedekT macc aapa. TUIbl SaepHBIX peakuuil (3K30TepMUUecKast U 3HJI0TEp-
MHYECKast).

40. DnemenTapHble yacTulpl. Kitaccudukanus nmo macce: Jierkue (JENTOHBI), cpefHue (ME30HBI),

TspKenble (0apuonsl). KBapku.

YMeThb UCIIOIB30BaTh OCHOBHBIE MPUEMbI 00PaOOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX; PelIaTh
TUTIOBBIE 33/Ia4M 110 OCHOBHBIM pazfesiaM (U3WKH; OOBSCHUTH OCHOBHBIE HaOJIO/aeMble TIPUPO/I-
HbI€ M TEXHOTCHHBIE SBJICHUS U d3PPEKThl ¢ NO3UIUi HyHIaMEHTAIbHBIX (PU3NUECKUX B3auMOJIEeHi-
CTBHIA; UCTOJIKOBBIBATH CMBICIT (PU3NYECCKUAX BEJMUYUH W TIOHSATHIA; 3alTUCHIBATh YPAaBHEHHS ISl (H-
3u4yeckux BeanuuH B cucteme CU; paboraTth ¢ mpubopamMu 1 000pyA0BaHHEM COBPEMEHHON (pu3u-
94eCKOl 1TabopaTOpPHH;, UCIOIB30BATh METOABI (PH3MUECKOTO U MATEMATHYECKOTO MOJICITMPOBAHHUS.

Ipumepvr munoswvix 3adanuii.

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

2. bainon BMectTrMocThI0 V=50 JT HarmoOTHEH KUCIopo oM. OnpeaesuTh Maccy KUCIoPO/Ia,
HaxoAIIerocs B 6annone npu temneparype t=47°C u nanenuu p=0,11 MIla.

20



3. OmpenenuTh TEMIEpaTypy BOAOPOAA, HMEIOLIETo IIOTHOCTh p=6 KI/M° HpU JaBICHUM
p=12,1 MIla.

4. OnpenenuTh NaBJICHUE ra3a ¢ KOJUYECTBOM BEIIeCTBa V=2 MOJIb, 3aHUMAIOLIETO 00beM
V=6 1 temmneparype t=—38°C.

5. Jlns cBapku W3pacxooBaH Kuciaopon Maccoi M=3,2 kr. Kakodl momkHa OBITH
MUHUMAaJIbHasi BMECTUMOCTh COCYJIa C KHCIOPOJIOM, €CIIM CTEHKH COCYy/la PACCUMTAHbl HA J1aBlICHUE
p=15,2 MITa? Temneparypa rasa B cocyze t=17°C.

6. B Gamion Hakayaam BOAOPOJ, co3/aB mpH Temmepatype t=6°C naBnenne p=7,73 MIla.
Onpenenutp MIOTHOCTH ra3a B OAJUIOHE.

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

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

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

10. [dyis cBapku ObUT IPUMEHEH Ta3, HaXOJSIIHACS B OAJUIOHE BMECTUMOCTRI0 V=25 1 mpu
temnepatype t1=27°C u naBnennmu p1=20,2 MIIa. OnpenenuTh Maccy M3pacXOIOBAHHOTO Ta3a,
eclM JaBJeHHe Ta3a B OauioHe crano p,=4,04 MIla, a Temmeparypa t,=23°C. Ormocurensras
MoOJIeKyJsipHas Macca raza My=26.

11. Ompepenuth KOJIUYECTBO BEIIECTBA V Tas3a, 3aHUMArONIEro oobem V=2 om® npu
temneparype 7=241 K u naBnenuun p=1 I'Tla.

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

13. Onpenenuth Maccy Mosekyisl ammuaka NHs.

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

15. Ckonpko MOJEKYd Tra3a COAEPXKHUTCS MpPH HOPMAIbHBIX YCIOBHSX B KOIOE
BMecTuMocThIO V=0,5 n?

16. CKxoJIbKO MOJIEKYI COACPKUTCS B KHCIOPOAe Maccoid M=2 r?

17. Cuapsan maccoir m=20 kr umeet Buj UUIUHApPA paguycoM R=5 cm. CHapsig JETUT cO
ckopocThio v=300 M/c 1 Bpamaercs BOKpYT ocH ¢ 4acToToit #=200 cl. BLIUnCIUTL KMHETHUECKYIO
SHEPTHIO CHapsa.

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

MOMEHT CHJIBI CJIETyeT MPHIIOKUTH, YTOOBI YacTOTa BPAIICHUs YBEIUYMIACH BIBOE 3a BpeMs t=20
c?

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

yepe3 Bpemsi t=5¢C.
20 Brraucnuth CPCAHIOIO SHEPIrUI0 MOCTYMATCIBHOTO ABUKCHHUA BCCX MOJICKYII a30Ta IIPU TCMIIC-

patype t=137°C.
O0pa3sen BApHAHTA PACYETHOI'0 3a/1aHUS.

PACYETHOE 3AJJAHHUE Nel

YCJIOBHE:

YPaBHCHI/IC JABHKCHUA MaTepHaHLHOﬁ TOYKHN UMCIOT BU:

X(t)=A+Bt ; y(t)=C+Dt- Et? ,rae A, B, C, D, E — 3amarorcs s kaxaoro BapuanTa. Bpems
t,=0,t,=5c,t=3c,

3AJIAHUE:
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1. [TocTpouTts Tpaekropuio B koopauHarax XOy.

2. Beraucnnts (1o dopmyiie) nepementenne Al B mntepsane Bpemenn At =1, -t y ykazars
ero Ha rpaduke TpaeKTOpUH.

—

U,

3. Onpenenutb aHATUTUYECKU CPEIHIOI0 CKOPOCTH B unTeppajie Bpemenn At=t, =t y

0003HAYNTh €€ HAIlPaBICHHE Ha rpaduke B MPOM3BOIHLHOM MacHITade.

4. Onpenenutb MTHOBEHHYIO CKOPOCTh |U| B 3a/IaHHBII1 MOMEHT BpeMeHH t u 0003HaYUTH ee
HarpaBJIeHUe Ha TpaduKe B IPOU3BOJILHOM MaciiTade.

a

5. Paccuuraiite moaHoe a, TAHrCHOWAJIbHOE ™ 1 HOPMaJIbHOC a, YCKOPECHUSA B 3a,Z[aHHI)II71 MO-

MEHT BpeMEHH t.

INPUMEP PEHIEHUSA 3ATAYUA:

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

2
YpaBHEHUS IBUKEHHS TPUHUMAIOT BUJ: X=2+3t, y= 1+8t-2t
Pemenne:
JIJ1st MOCTpOCHUS TPACKTOPUU HEOOXOAMMO OIpPEACIUTh 3HAYCHHS X, U3 YPaBHEHUU JTBUKCHUS B

unTepBane Bpemenn ot U =0 no T, =5C (pexomennyercs uepes 0,5 ¢) 1 moTydeHHBIE PE3yIIbTATHI
CBECTH B TaOJIHILY:

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

Macmitab 1mo ocsiM X, y BEIOMpAETCs ¢ YISTOM MPEACIbHBIX 3HAYCHUN COOTBETCTBYIONIUX BEITHMYNH
(cm. Tabmuny):

3MeHEeHNe KOOPAMHATHI X. Xmin = 2, Xy =17 (M)

VI3MeHeHHe KOOPIMHATHL Y Ymin = 9, Yrax =9 (M)
Ilocmpoenue epaguxa.
Hanectn Ha KOOPIMHATHYIO CETKY TOYKH IEPECEUCHUS 3HAYCHUN X U y JJISl KaXKJI0TO MOMEHTa Bpe-

MCHH, YKA3aHHOI'O B Ta6J'II/IL[e. CoeMHUTh HAaHECEHHbBIE TOYKHU TJIABHOM JIMHUEH (CM. PUCYHOK 1)
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Pucynok 1

1. Iepememenne AT =T, —T; onpenensercs no Teopeme Iudaropa:
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Ar =(AX)® +(Ay)* , rme AX=X, =X, Ay =Y, -V,

X =2y, =1 X%, =17, Y, =-9 - 3pauenus KOOPJIMHAT COOTBETCTBEHHO B MOMEHTBI BpEMEHH by = 0
u 1, =9C (cm. Tabmmiy). Takum o6pazom,

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

Bekrop nepemerenuss Al - BekTop, cOeIMHSAIONMI HAYATBHYIO U KOHEYHYIO TOUKU rpaduka (CM.
pHUCYHOK 1).

. Ar .
2. [To ompeneneHuro cpegHsisi CKOPOCTh U, = A C yuerom 3Hadenmii Ar=18(m) u
18
At =3(c): Uy = =" 3,6 (m/c).
Hanpasnenue cpeHeil CKOpOCTH COBNANaeT ¢ HANpaBlIeHHeM BeKTopa mepementenus AF (cM. pu-
CYHOK 1).

dr
dt -
Omna HampapJIeHa 110 KacaTelbHoil K TpaekTopur. B Moment Bpemenn { =3 (¢) Bextop U sBnsercs

3. ITo onpenenenno MTHOBEHHAsI CKOPOCTh U =

KacaTeIbHOH B TOuke ¢ KoopauHaTamu (cM. Tabmuiy) X =11 (m), ¥ = 7 (M) (cm. pucyHok 1).
Moyiib MTHOBEHHOH CKOPOCTH OTpesielsieTcs o reopeme [udaropa:

_ [ 2 2
L= UX+Uy , TIe

dx d(2+3t) dy d(1+8t—2t?)
=t at (m/c)=const, v, at at IPOEKIMU CKOPOCTU Ha
OCH X U ).

Jlns momenTa Bpemenn =3 (c) mpoeknuM CKOPOCTH NpPMHHMAIOT 3HaueHus: Ux :3(M/C),

v, =8-4-3=-4 (M/c) (3HaK «-» ykasbiBaeT, uro Uy HampaBieHa B POTHBOIIOIOKHYK CTOPOHY
MOJIOKUTEIILHOMY HAIPaBJICHHUIO OCH )).

Moyis MrHOBEHHOI ckopocTr v = /3% +4% =5 (m/c) (cM. PHCYHOK 2)

2 2
4. [TonHoOE ycKOpeHue @ =/dy +a,

a—dUX a_dl)y
eSS gt ™ dt

Vuureisas, uto Vx =3 0, =84 (u3 1. 4), nomyyaem:

JITC P (GRS
dt dt

[onHoe yckopenue a=+0” +4° =4 (m/c?).

- IPOEKIINM YCKOPEHUS HA OCU X U ).

a =—4 (m/c®)=const.
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Pucynoxk 2

— —

JUjist OTpE/eNIeHNs TAHTCHINATBHOTO &r M HOPMANBLHOTO &n YCKOPEHHiT HEOOXOAMMO MPEICTABUTH
CXEeMYy CKOpPOCTeH (pUCYHOK 2). 3/1ech ke yKa3aTh MOJHOE YCKOPEHHE, KOTOpOe HalpaBIeHO BEPTH-

KAJIbHO BHH3, OCKONBKY 9x = 0, a 9y umeer oTpuuaTenbHYIO BenuuuHy (1.5). TanrennmanbHOE

8, y HopManbHOE 8n YCKOpEHHMs SBISIOTCS COCTABIISIONIMMH IOTHOTO YCKOPEHHS @ W HalpaBlic-
HBI COOTBETCTBEHHO BJI0JIb M IEPIEHIUKYIISIPHO MTHOBEHHOM CKOpOCTH U (pucyHok 2). OT™MeueH-
Hble YITIbI ¢ paBHBI Kak HakpecT nexamue. M3 mogo0usi BbIACNEHHBIX TPEYTOJIbHUKOB CIEIYET,
YTO:

Uy H Ux
a =aC0Sag=a—, a,=asSlnNa=a—,
1y L

IlojicTaBUB 3HAYEHMs YCKOPEHHMsS M CKOpocTeil myis MomenTta Bpemenn (=3 (c): @a=4 (m/c?),

O =3 (m/c), ‘Uy‘ =4 (we), v=5 (w/c), nonyunm:

T

a =4-g=3,2 (m/c?), a, =4-g=2,4 (m/c?).

[IpoBepka: & = \/af +al = \/3,22 +2,4% =4 (w/c?).

BAPUAHTDBI HCXOJAHBIX JTAHHbIX:

Bapuant/ |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 |57 |77
E(m/?) [1]1|1|1|1|1|1|1)1|1|1|1]|2|2]2

Bapuant/ | 16 | 17|18 |19 |20 |21 |22 23|24 |25|26|27 |28 |29 |30
Jano
A (m) 1 12 |3
BMm/ ) |5 |2 |3 (4 |5 |2 |3 |4 |5 |2 |3 (4|5 |1 |1

w
()
=
=
(V)
w
w
(V)
[
[
()
w
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Cm |3 ]2 112133211237 z12]3

Dmc) |7 |8 |8 |8 |8 |9 |9 |9 |9 |10[10(10]|10(4 |7

EMm/c® |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |1 |2

Oo0pa3ubl TeCTOBBIX 3aIaHUM
Tema: 'apMoHHYecKHe KOJIEOAHUS.

1. Kakas u3 cuctem, n300pa)KEHHBIX Ha PUCYHKE, HE SBJISETCS KoJeOaTeIbHOW?

S %/// ly //2

A B B

2. Ilepuon cBOOOIHBIX KOJIEOAHUI HUTSHOTO MasiTHUKA 3aBUCHT OT...
A. maccel Tpy3a.  b. wacToTel konebanuid. B. IIMHBI €ro HUTH.

3. Ilepuoa cBoOOAHBIX KOJNEOAHUI HUTSHOTO MasATHUKA paBeH 5 ¢. UeMy paBHa 4acToTa €ro Kole-
Oanwmii?

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

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

A. TlepeMerienue, paBHOE aMILIATY 1€ KOIeOaHUI.

b. Ilepemenienne, paBHOE HYIIIO.

B. [lepemenienue, paBHOE JBYM aMILTUTYyaM KOJICOaHHIA.

5. Kak n3meHuTcs nepuoa kojaeGaHUM MaTeMaTHYECKOTO MasTHUKA MIPU YBEJITUYEHUN aMILIUTY.IbI
ero kojebanuii B 2 paza?
A. YBennuutcs B 2 pa3a. b. Ymenbmntcs B 2 paza. B. He uzmenurcs.

6. Ha pucyHnke npuBefieHbl rpaduky 3aBUCUMOCTH KOOPJIUHATHI Tena oT BpeMeHu. Kakoil u3 rpa-
(PMKOB COOTBETCTBYET HE3aTyXAIOLIUM rapMOHUYECKUM KOJIeOaHUSIM Tena?

x, cM x, CM{ 2, ¢M

0 o——— 0

7. Kak OoTHOCSATCS UIMHBI MaTeMaTUYeCKHX MasTHUKOB, €CIIM 3a OJHO U TO K€ BpeMs NEpBBIN U3
Hux coBepaeT 20 konedanuii, a BTopo 10 xoneGanuii?
A.2:1. b.4:1. B. 1:4.

8. 1o rpaduky 3aBUCHMOCTH KOOPJMHATHI MasTHUKA OT BPEMEHH OIPEICIIUTE MEePHUo KojieOaHu
MasITHUKA.
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HaBbik: Brnaners MeTogaMu 3KCIIEPUMEHTAILHOTO HCCIIEIOBaHMUS B (pu3MKe (IIaHUPOBAHUE,
MMOCTAaHOBKA M 00pabOTKa IKCIIEPUMEHTA); MCIIOJIb30BaHUSI OCHOBHBIX 001Ie(pr3nIecKnx 3aKOHOB U
IIPUHIMIIOB B BaXKHEUIITNX NPAaKTUYCCKUX IPUIO0KCHUAX, IIPUMCHCHHUSA OCHOBHBLIX MCTOJ0B (])I/I3I/I-
KO-MaTeMaTUYEeCKOT0 aHaIK3a JIsl PEelIeHUs] €CTeCTBEHHOHAYUHBIX 3aJ1a4; MPaBUIBHOM JKCIUTyaTa-
MU OCHOBHBIX MPHOOPOB 1 000pPYIOBaHUSI COBPEMEHHOU (U3MUYECKON 1ab0paTopuu; UCTIOIH30Ba-
HUS METOJIOB (PU3NYECKOTO MOJCIMPOBAHUS Ha IPAKTHKE.

1.
2.

ok~

No

1)
2)
3)

4)
5)
6)
7)
8)

9)

Ilpumepovr munogwvix 3a0anui:

Omnpenenenre MOMEHTA HHEPIMH Tela JTUHAMUYECKUM METO/IOM.

Omnpenenenne yCKOpeHUs: CBOOOAHOTO MACHHS ITPU MTOMOIIM MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenue yneabHONU TEIUIOEMKOCTH TBEPAOIO TeJla U U3MEHEHUS SHTPOIHH U30IUPO-
BAHHOM CHUCTEMBI.

Omnpenenenue CONPOTUBIICHUS U YACIBHOTO COMMPOTUBIECHUSI MOCTUKOM YHUTCTOHA.
Onpenenenne kod(hduIMeHTa TMONE3HOTO NeicTBUs TpaHchopmaropa u Kod(huIeHTa
TpaHchopmaIum.

[TpoBepka 3akoHa OMa JJ1s IeTH IEPEMEHHOTO TOKa

Omnpenenenue JUIMHBI BOJHBI M DHEPTHU KBaHTA U3ITyuyeHUs ra3oBoro jazepa JII'-75.
Onpeznenenne KOHIEHTPAIIMH HEU3BECTHOTO PACTBOPA MPHU MOMOIIHU (POTOIIEKTPOKOIOPH-
MeTpa.

Bonpocel k 3amuTe J1a00paTOPHO padoThI

JlaiiTe onpezeneHue SBICHUS IIepeHoca.
Jaiite onpeneneHne TemIonpoOBOIHOCTH.
3anumute 3akoH Dypbe U NOsICHUTE PU3NUECKUI cMbICT KO3 (UIMEeHTa TeIIONPOBOIHO-
CTH.
Haiite onpenenenue 1upQy3um.
3anumure 3akoH OuKa 1 NOACHUTE (PU3UUYECKHA CMBICHT KO3 durmenta muddy3um.
JlaiiTe onpezieseHre BHYTPEHHEr 0 TPeHUsI (BA3KOCTH).
3anummre 3akoH Hpl0TOHA M OSICHUTE (PU3HUYECKUI CMBICT KO PUIIMEHTA BA3KOCTH.
JlaiiTe ompenesieHus] KMHEMAaTU4eCKOM M JIMHAMUYECKON BSA3KOCTH, Kakas CYIIECTBYET
MEXy HUMH CBSI3b?
JlaiiTe onpezieneHre JaMUHAPHOTO U TYpOYJIEHTHOTO TEUEHUS KUAKOCTH.

10) [Jlaiite onpenencuue urncia PeitHonbaca. HanumuTe 3HaueHust ynciia PeiiHombaca npu pas-

HBIX TCUCHHUAX KUJIKOCTH.

11) B uem coctout meto Ctokca onpenenenus ko3 uiineHTa BI3KocT?
12) 3amummre padouyro dopmyy
13) B uem cocrout meron I[lyaseitns onpenenenus kodddumpenta Bsaskoctu? Meron ITya3seitns

OCHOBAH Ha JIAaMUHAPHOM TCUCHHUU KUAKOCTU B TOHKOM KaITUJIJIAPEC.

14) 3anummrte dopmyiy [lyaseitns.

MPOBEJIUTE JJABOPATOPHBIV SKCIEPUMEHT

[les1b paGoThI: HAYYUTHCS ONPEAETATh KOI(PUIMEHT BA3KOCTH MeTogoM CTokca.
IIpu0Gopsl M MaTepualibl: CTEKJISIHHBIM LWIMHIP Ha MOJCTABKE C HCCIEAYyEeMOW JKHUIKO-

CTbI0, MUKPOMETP, CEKYHJIOMED, Tesla chepruueckoil popmal.

Onucague padoueii YCTAHOBKH

PaGouas YCTaHOBKaA MPCACTABIIACT CcO00M CTEKJISTHHBIN HUIMHAP Ha IMOJACTABKE, 3allOJIHCH-

HBIN BSA3KOH XKUIKOCTBIO C MOABMKHBIMM METKAMH JJIMHEL ¢ U b .
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BuiBoa padouei (hopMyJibl

Meton CTokca OCHOBaH Ha M3MEPEHUHM CKOPOCTH MEICHHO ABMIKYIIMXCS B JKUJIKOCTH He-
OonpX TN cepruueckoil HOpMBI.

Ha teno, magaroiee B )XUAKOCTH, I€HCTBYIOT TPU CHIIBL:
1) cuiIa TAXKECTH:

F e = MY

maAasHc

4
VuuteiBas, uto m = pV, V =— 7z r?, nonydaem:
r 3

me=§””pg (),
rIe O - IVIOTHOCTH Tela.
2) cuaa Apxumena:

Fo=arr'py @)
3
rae P’ - IWIOTHOCTH KHUIAKOCTH.
3) cuiia CONPOTHBJIEHNS, IMINPUYECKU ycTaHOBIeHHas [[:k. CTOKcOM:
F., =6znrv  (3),
TJie L - CKOPOCTh JABIKEHHS KHUIKOCTH,
1 - K03(pPULIUEHT BSI3KOCTU

[Ipn paBHOMEPHOM JIBHKEHHUHU TEJA:

Eﬂ?@? lfmﬂmc + IEA + lfconp = O
E){' - Fm}mlc + I:A + Fconp = 0 =
Fconp = Fm}zwc - I:A
_ [ToxcraBnss B mocnennee ypasuenue ¢popmynsl (1), (2) u (3), momyuum:
Fm
puc.2

67r77ru=£ﬂr3pg—ﬂzrr3p'g
3 3
4 3 ’
Gﬂnru:gﬂr (p—p')=

_2rig(p-p")
]7_—
9v
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r
Tak xak B paboTe onpenessieM JUaMeTp MIaphKa, TO yuTeM, 4To d = 5 CxopocTb BbIpa3zum

yepe3 paccTosiHue, MpoieHHoe TeqoM | u Bpems 1 IBHMXKEHHS Teina OT METKH a JI0 METKH b :
I
v = —, TorJa nocaeansst popmysna NpUMET BU:
t
r 2
_(p-pHdigt
= (4

18l

®dopmymna (4) sBaseTcss padouein hopmysoi s onpeneneHnus KodhduireHTa Bs3-
koctu MetogoM Crokca.

IlopsigoK BLINOJHEHHS PA0OTHI

1) Omnpenenute quaMeTp rmapuka d MHKPOMETPOM TPH pasa Mo pa3IMYHbIM HAPABICHUIM U
CpeHee 3HAYCHUE 3aIUIINTE B TAOIHUILY.

2) OmnycruTe MApUK B UIHHIP C UCCIACTYEMOM KUIKOCThIO. B MOMEHT MPOXO0XKIACHUS METKH
a BKIIOYHMTE CEKYHJIOMED, @ B MOMEHT IPOXO0XICHUS METKU b OTKIIFOUHTE.

3) MH3mepbTe MacITabHOM JIMHEHKOI PacCTOsSTHUE MEXy METKaMu a U b .

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

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

6) BbImogHUTE OMBIT TPU pa3a.

Tadauna pe3yJbTaToB M M3MepeHuii

Ne onbITa d | t n
1
2
3

OueHka norpenrHocT

1) [TorpeurHocTh U3MEpPEHUH:
Ornpenenum cpeHee 3HaYCHUE

—  nytn, 1,
7 3
Brrancium CpCAHCKBAAPATUYHYIO OH_II/I6Ky CpCaHCro apI/I(bMeTI/ILIeCKOl"O:
As =)+ =) + (15 —77)°
7 n(n-1)

I7Ie N - 9YMCII0 U3MepeHuil, N —1- 4ucio creneHei cBOOOIbI.
AOcComoTHYI0O OIIMOKY M3MepeHus: A7 OIpeleluM Kak MPOU3BEJICHHE CpeHEKBAAPAaTHUECKOTO

OTKJIOHEHHS AS_E Ha Kodpdurment Cteroaenta U, koropsiii npu Hagexuoctn @ = 0,95, pasen 4,3:
An=t-AS;
OKOH‘-IaTeJ'IBHHﬁ PE3YyJbTAT 3allMIIEM B TAKOM BH/JIC:
n=n+tAn
OTHOCI/ITCJ'ILHyIO NOrp€IHOCTL BBIYUCIIUM I1O (I)OpMYJIeI
A
e=21.100%
7

Tembl pedepaToB (10K1210B)
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. CBs13b (DU3HKY C IPYTMMU HayKaMu
. Bce o genoBeueckom Ouorosne
. XapaKTepucTUKa OCHOBHBIX UCTOYHUKOB CBETA

CymHocTs BHemHero Gotodddexra

. Ocobennoctn nHTEp(EpEHIINN CBETA

. Marautsl: cienuduka uxX B3aUMOJACUCTBUS C APYTUMHU TIPEIMETAMH
. YCTpOHCTBO MUKpPOCKOTIA

. HbI0TOH 1 ero OTKpBITHS B (PU3KKE

. CKopocCTb cBeTa: METOIbI OTPECIICHUSI.

. Pesepnopd u ero onwIThI.

. Teopus ynpyrocru.

. MeTozpl 1os1yueHus NoJyNpPOBOJHUKOBBIX IJIACTUH.

. JleficTBHE MOJIAPU3ALMOHHBIX IPUOOPOB.

. [loTeps TemIOBOM U JIEKTPUUYECKON SJHEPTUH BO BPEMS ABTONIEPEBO30K.
. PacnipocTpaneHue paiuoakTUBHBIX BOJIH.

. baymuincruyeckas MEXKKOHTUHEHTAJIbHAS PAKeTa.

. IlpuHiun neicTBus paAMoaKTUBHBIX JBUTATEINEH.

. IIposiBieHue 3aKOHOB CUJIbI TPEHHUS B ITOBCEHEBHOM )KU3HU YEJIOBEKA.
. MakcBesu1 u ero 3JIeKTpOMarHuTHast TEOPHsL.

. CymHocTh ¥ 3Ha4eHne TePMOOOPAOOTKH.

. XapakTepucTHKa TOPCUOHHBIX MOJIEH U TEXHOJIOT .

. Cioco0b1 yMsITYEHUS BOJIBI.

. DNeKTPOMarHuTHbIE BOJIHBI M AJIEKTPOMArHUTHOE U3JIy4EHHE.
. [IpuHIAI NENCTBUS AKKYMYJIATOPOB

. llapoBast MOJTHUS — YHUKAJIBHOE [IPUPOTHOE SIBIICHUE.

. DKCIEpUMEHTAJIbHOE UCCIIEI0BaHUE 3JIEKTPOMArHUTHON UHAYKLIUH.
. OYHKIIMOHUPOBAHHE HJIEKTPOCTAHLUIA.

. [IpeoOpazoBanuii SHEPTHIA.

. Mcrionb30BaHue 31€KTPOIHEPTUH.

. SlnepHas sHepreTHKa.

. JlelicTBHE ONTHYECKUX MPUOOPOB.

. OT BOJISIHBIX KOJIEC 70 TYpOUH.

. 3HaueHue 3kcrnepuMeHToB Hukomns! Tecisl.

. ConHile KaKk UICTOYHHMK SHEPTUH.

. YIbTpa3ByK U BO3MOKHOCTH €r0 IPUMEHEHHS.

. I[IpencraBinenne KapTUHBI MUpPa C TOYKU 3pEHUS PUBHKH.

. SIBneHue pagyru ¢ TOUKH 3peHus (PU3MKH.

. DHeprus BOAHBIX HCTOUYHUKOB.

. BUJIbI HCTOYHNKOB NCKYCCTBEHHOI'O OCBEILIEHUS.

. I3ydeHune (pu3HMKHU C MOMOIIBI0 KOMITBIOTEPHBIX TEXHOJIOTHI

TunoBoii IK3aMeHALMOHHBIH OUJIET

MuHucTepcTBO ceNbeKoro xo3sucraa Poccuiickoit denepanun
Jlonckoit I'ocynapcTBeHHBIN ATpapHbIi Y HUBEPCUTET

Ilo nucourunne

SK3AMEHAILIMOHHBIN BUJIET Ne
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DakynbTeT

Hanpasnenve noAroToBKu

Kypc

Cemectp
1. Tpaexropus, yTh, IepeMelieHre. Bekropa cpeHell 1 MTHOBEHHOM CKOPOCTH, UX BEJIMYMHA
Y HampaBJiCHUE.

2. DOnemeHTapHbIe YacTullbl. Kiaccudukanus mo macce: Jerkue (JIenTOHbI), cpeaHue (Me30-
HBI), TsDKembIe (Oapuonbl). KBapku

3anava k Ousery

3. YpaBHEHHs JBIKCHHS MaTepHATbHON TOUKM UMEIOT BHI: X = 2+ 3t, y =148t — 2t>. Omnpe-
JICJTUTh MTCHOBEHHYIO CKOPOCTh M YCKOPCHHE JIJI1 MOMEHTA BpeMeHu t=3 c.

YTBepKIeHBI HA 3aCeTaHUH Kaeaphl [TpoTokoma Ne oT 201 r.
DK3aMeHaTop
3aBenyromnuii kageapoit

O1eHOYHBIE CPEICTBA 3aKPHITOI0 U OTKPHITOIO THIA JIJIs1 LieJieil TeKyIero KOHTPOJIsl U Mpo-
MEKyTOYHOM aTTecTaluuu

OIIK-1 Cnocoben npumenams 6a3zoevle 3HAHUA QYHOAMEHMAIbHBIX PA30€/1068 HAYK 0 3emJie,
eCMecmeeHHO-HAYYHO20 U MAMEMAMUYECKO20 YUKI08 NPU PeWeHUN 3a0ay 6 oonacmu IKono-
2Uu U nPpUPOOONOIb308aHUSA

OIIK-1.2 - [Ipumensiem 6a3o06vie 3HAHUA PUUYECKUX 3AKOHO8 U AHANU3A PU3UUECKUX AGTeHULl 0l
pewenus 3a0a4 8 001acmu dKOJI02UU U NPUPOOONONIb308aHUS

3aoanus 3axpvimozo muna:

1.YcraHoBHTE COOTBETCTBHE MeXkKIY YYEHBIMM H (PM3UYECKHMMH 3aKOHAMH, KOTOpPbIe
OHM OTKPBLIM:

1) V3meHeHune JUIMHBI Tella IPU PACTSXKEHUU (MU CHKAaTUH) MPSAMO MPONOPLHOHAIBHO MO-
JYJIO CUJIBI YIPYTOCTH.

2) HaBieHue, NpOU3BOANMOE HA >KUAKOCTh WM Ta3, epefaeTcs Ha 00y TOuKy 0e3 u3-
MEHEHU BO BCEX HAIPABJICHUSX.

3) CymecTByIOT TaKue€ CUCTEMBbI OTCUETa, Ha3blBa€Mble MHEPLMAIbHBIMU, B KOTOPBIX Tela
JBMDKYTCS PABHOMEPHO U MPSAMOJIMHENHO, €CITM Ha HUX HE JIEHCTBYIOT HUKAaKHe CHJIbI WM JieficTBHE
JIPYTUX CHJII CKOMIICHCUPOBAHO.

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

5) AtMmocdepHoe aBieHHE pPaBHO JABJICHMIO CTOJ0Aa PTYTH B TpyOKe.Cuia, BBITAIKHUBAIO-
11as1 TEJIO U3 ra3a, paBHa Becy rasa, B3ATOro B 00béme Tena

A) Apxumen

b) I'ykx

B) Ilackanb

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

2. OnpeaeauTh KOJINYECTBO BelllecTBA V a3oTa maccoit m = 0,2 kr:
1) 8,3 mob

2) 7,14 monb

3) 2,5 mob

Ipasunvhuiti omeem: 2
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3. Tperb ToHKOro KojabHa paauyca R = 10 cM Hecer pacnpeneneHnbiii 3apsaa Q = 50
HKi. Onpeaeants HANpPsZKEeHHOCTh E 3JIEKTPUYECKOro MOJIfA, CO31aBaeMOro pacnpe/aeieH-
HBbIM 3aps0M B Touke O, coBnaawieii ¢ HEHTPOM KoJIbLAa:

1) 137 xB/™m

2) 537 kB/M

3) 37 kB/M

Ilpasunvhoiti omeem : 3

4. YcTaHOBHTE NMPABUJIbHYIO MOCJI€10BATEIBLHOCTh, CBA3BIBAIOIIYI0 MeXKIY c000i oc-
HOBHbIE mMapaMeTpbl 3akoHa /:koys-Jlenua:

1) KBagpar cuibl Toka

2)KonnuecTBo TEMIOTHI

3)ConpoTuBieHHE IPOBOAHUKA

HlIpousBeneHue

5)Bpems npoxoxaeHus

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

5. OTHOCHTE/IbHO MATHUTHBIX CTATHYECKHUX M0JIeil cTpaBellIUBbI YTBEPKIEHHS:
1) craTuyeckre MarHUTHBIE TOJIS SIBJISTFOTCSI TOTCHITUATbHBIMU

2) MarHUTHOE MOJIe JEHCTBYET TOJIbKO Ha JIBUKYITUECS 3apsIbl

3) cuJIOBBIC TUHUU MAarHUTHOTO TOJISI 3aMKHYThI

Ilpasunvnwviti omeem: 2 u 3

3aoanus omkKpslmoco muna.

1. Haiitu JauHeiiHyl0 ckopocTh V JBH:KeHUsI 3eMJM 1O KpYyroBoii opoOu-

TE
Ipasunvnwiti omeem: 30 km/c
2. C kako¥i JTMHeiiHO# cKkopocThbIo V Oy/ieT IBUIaThCA MCKYCCTBEHHBIH CIYTHUK 3eMJIu
no KpyroBoii opoure Ha Bbicore h = 7000 kM ot mnoBepxHoctn 3eM-
Jn?

Ipasunvroiti omeem: 7,5 km/c

3. MoJiekyJia, mojJieTeBIIasi K cTeHe MO yrjom 60° ynpyro yaapsiercsi 0 Hee O CKOpo-
cTb10 400 M/c 1 oTsieTaeT. OnpeneuTh UMILYJILC CHJIbI, MIOJYYCHHBIN cTeHKoH. Macca moJe-
Kyabl 3-102 r

Ipasunvuviii omsem: 12 *10% ke m/c

4. HaiiTu uMIyJib¢ My MoJeKyJbl Bogopoaa npu temneparype t = 20°C. CkopocTh
MOJIEKYJIbl CYUTATH PABHOM CpeaHell KBaAPATHYHON CKOPOCTH
Ipasunvnwiii omeem: 6,38*10°2* ke m/c

5. CpeaHsisi KBaApaTUYHASA CKOPOCTh MOJIEKYJ HEKOTOPOro ra3a Ve,x.=450m/c. JlaB.ie-
Hue rasza p = 50 klla. HaiiTu nJ10THOCTB 0 ra3a npu 3TUX YCJI0BHAX
IIpasunvuoiti omeem: 0,74 ke/m®

6. ILioTHOCTHL HekoTOporo raza p = 0,082 kr/m® npu nasjaenuu p = 100 kIla u Temnepa-
Type t = 17°C. HaiiTu cpegHIO® KBaJAPaTHYHYI0 CKOPOCTb V. «B MOJIEKyJd ra-
3a

Ipasunvnoii omeem: 1912,7 m/c
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7. ToHkasi KBaJpaTHasi paMKa PABHOMEPHO 3apsizkeHa ¢ JIMHEeHO IVIOTHOCTHIO 3apsiia 7=
200 nKon/m. OnpeesiiTh NOTEHIUAJ @ I0JI B TOYKE NepecevyeHus IMaroHasiei
Ilpasunvhuviti omeem: 12,7 B

8. Kakasi paGoTa coBepuiaercsi Npu nepeMelieHnd ToueuHoro 3apsiza B 20uKi u3 Gec-
KOHEYHOCTH B TOUYKY, HAXOASAIIYIOCS HA PACCTOAHMM 1 CM OT MOBEPXHOCTH IIapa paguycom 1
CM, €CJIM MIOBEPXHOCTHAS ILIOTHOCTD 3apsaa Ha mape 10mMxKn/m??

Ipasunvnwviti omeem: 113 mx/[oc

9. lunoasb ¢ daekTpuyeckumM MoMeHTOM p=100 nKi-M cB00GOIHO YCTAHOBHIICH B dJIeK-
TPUYECKOM I10JIe HAaNpsikeHHOCThI0 E= 200 kB/M. Onpenesuts padoTy BHEIIHUX CHJI, KOTO-
PYI0 HE0OOX0MMO COBEPIIMTH /ISl IOBOPOTA AMNOJIs Ha yroa a = 180°

Ipasunvhwiti omeem: 0,4 mx/{owc

10. 3apsizkenHas yacTuua ¢ 3Heprueii 7 =1 k3B ABUKeTCS B OTHOPOJHOM MATHUTHOM
noJie Mo OKpPy:KHOCTH paauycoM R = Imm. Onpeneautsb cuiy Fi, 1eHCTBYWOIIYI0 HA YACTHILY
€O CTOPOHBI MOJIfA

Ilpasunvhwiii omeem: 32%10 18 H

11. YacTuua, Hecymasi OJUH 3JIeMeHTAPHBII 3aps/, BjeTe/a B OJHOPOAHOEe MATHUTHOE
noJje ¢ uaaykuuei B = 0,5 Ta. Onpeaenurs MoOMeHT ummyJibca L, koTopbiM 00J1a/1a71a YacTH-
A NpH JABH:KEHHUM B MATHHUTHOM II0JIe, €CJIM TPAaeKTOpHUsl ee MpeACTaBJsJa CcO00H ayry
OKpY:KHOCTH paaunycoM R = 0,2 mm

Ipasunvwiii omeem: 320%1027 ko m?/c

12. IIpoTOH M JIEKTPOH, YCKOPEHHbIe 0JUHAKOBOIH Pa3HOCTHIO MOTEHI[HAIOB, BJIETAIOT
B O/IHOPOJHOE MarHuTHOe noJe. Bo ckoyibKko pa3 paanyc R1 KpUBH3HBI TPAEKTOPHHU NMPOTOHA
0oJibiIe paanyca R2 KpMBU3HBI TPAeKTOPHH JIeKTpPOHa?

Ipasunvroviii omeem: 42,9

13. HaiiTn HauGoapmmii mopsaaok K cmekrpa s :keiaroid Junuu Hatpus (4=589
HM), €CJIM MOCTOSIHHAS TU(PPaKUHOHHOI pemieTkH d = 2 MKM
Ilpasunvnuviti omeem: 3

14. HaiiTn Temnepatypy 7T meum, ecjiu U3BeCTHO, YTO U3JIyYeHHe U3 OTBEPCTHSA B Hel
mwiomaneio S = 6,1 cm? umeer mommuocts N = 34,6 Br. U3iyuenue cuuTaTh OJIM3KHM K H3JIy-
YEeHHI0 20COTIOTHO YEPHOI0 TeJIa

Ipasunvroiti omeem: 1000

15. Kakyio momuocTh u3zjaydyeHusi N umeer Counue? U3znydenue CoJiHIA CUMTATH
OJIM3KHM K H3J1y4eHHI0 a0COII0THO YepHOro tena. Temmeparypa nosepxnoctu Coanna 7 =
5800 K

Ilpasunvhoiti omeem: 3,9%10% Bm

5.4 MeToanueckne MaTepHAaJibl, ONpe/Ie/soue NPoueaypbl OlleHUBAHUS 3HAHUI, YMeHMUI,
HABBIKOB M (WJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEePU3YOIIHX 3TANbI (()OPMHUPOBAHUSA KOMIIE-
TeHLHH

OreHka 3HaHWM, YMEHHM, HaBbIKA U (MJIM) OMBITA JESITEIBHOCTH, XapaKTEPUIYIOIIUX ATAIlbI
(dhopMUpOBaHUS KOMIIETEHIIUH 10 aucuuruinae «buodusuka» mpoBoauTcs B popMe TEKYIIEero KOH-
TPOJISL ¥ TPOMEKYTOUHOM aTTECTALlUH.

Tekylunii KOHTPOJIb MPOBOJUTCS B TEYEHHUE CEMECTPA C LIENBIO ONPEIEICHHS YPOBHS YCBOE-
HUS OOy4YaroIMMHCS 3HaHUH, (OPMHUPOBAHHS YMEHHH W HaBBIKOB, CBOCBPEMEHHOTO BBISBICHUS
MpernojaBaTesieM HeJOCTaTKOB B MOATOTOBKE OOYYAIOIIUXCS U MPUHATHS HEOOXOIUMBIX MEp IO ee
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KOPPEKTHPOBKE, a TaK e JJIsi COBEPIICHCTBOBAHUS METOJIUKU OOYyUeHUs, OpraHU3aIlHu y4eOHOU
paboThl U oKa3zaHusl 00yUYaIOIIUMCS MHAUBUIYaIbHOM MTOMOIIIH.

K TekyiieMy KOHTpPOJIIO OTHOCSTCS] IPOBEpPKA 3HAHUM, YMEHUH, HABBIKOB U (MJIM) ONBITA JEsI-
TEIBHOCTU O0yYaIOUINXCS:

- Ha 3aHATHX (OIpOC, pPeUIeHUe 3a1a4, JeJIoBasi UTpa, KPYIJbId CTON, TECTUpPOBaHHUE (IHCh-
MEHHOE€ WJIK KOMITbIOTEPHOE), OTBETHI (MMCbMEHHBIE WIIM YCTHBIE) HA TEOPETHUYECKHUE BOIPOCHI, pe-
[IEHUE MPAKTUYECKHX 33a]a4 M BBITOJHEHHUE 3a/JlaHU Ha MPAKTUYECKOM 3aHSITHH, BHIIOJIHEHUE U
3aIuTa J1a00paTOPHBIX padOT, BHITOJTHEHUE KOHTPOIBHBIX padoT);

- TI0 pe3yJbTaTaM MPOBEPKU KayecTBAa KOHCIIEKTOB JICKIIHiA, pabouuX TeTpaael U UHBIX MaTe-

pHAJIOB;

- 110 pC3yJIbTaTaM OTUCTA 06yqafoumxc;1 B X0I€ HHI[HBHI[yaHBHOﬁ KOHCYJIbTalluU ITperiogaBa-
TCIA, HpOBOZ[HMOﬁ B 9aChl CAMOCTOSATCIIbHOM pa6OTI>I, 110 UMCHOINUMCS 3a10JI2KEHHOCTAM.

I'padpyk KOHTPOJIBLHBIX MEPONIPUATHI IO TUCHUILINHE «DU3MKA»

Ne | HanmeHoBaHue TeMbl KOHTPOJIbHO- | Dopmupyemas | Oran popmu- ®opma KOH- Bpewms npose-
I'0 MEPONPUATHS KOMIIETEH- POBaHH: KOM- TPOJIBHOTO JIEHUA KOH-
S/ THIUKATOP HETCHINN MEpPOIPUITHS | TPOJHHOTO Me-
PONPHATHS
1. | Pasmen 1. ®usmueckue ocHosbl | OITK-1/OITK- III 3Tan N — 3-e 3aHarTue
aTan
MEXaHHUKHU 1.2 ot ompoc
2. | Pazgen 2. Monexynspnas ¢gusuka | OIIK-1/OTIK- | 5Tan KouTposbHas 7-¢ 3aHsATHE
¥ TEPMOJMHAMMKA 1.2 Il 5Tan pabora
Il aran
3. | Pasmen 3. DnektpuuectBo u Mar- | OIIK-1/OTIK- | 5Tan KouTposbHas 11-e 3ansTue
HETU3M 12 I|I|I3Tal'[ pa60Ta
aTan
4. | Pazmen 4 Ontuka u aromHas gu- | OIIK-1/OTIK- | aTan . 17-¢ 3ansTue
K L5 Il yram YcrHbIi
' [l 5Tan OIpoc
Kpurepun o1ieHKH KOHTPOJIbHBIX MEPONPUATHIA
Kontponsnoe | KonuuecTtBo JlocTUTHYTBIN pe3yabTaT
MEPONpPUSITHE 0aJI0B
KoHTtponbHbIi 5 CTYJIEHT IOJHO M3JaraeT Marepuai, JaeT MPaBUIIbHOE ONpEeeIeHUE
MMACbMEHHBIN OTJINYHO OCHOBHBIX ITOHATHIA;
onpoc oOHapyXHBaeT MOHUMaHUE MaTepuasa, MOXET 000CHOBATh CBOH CYK-
JIeHUs, TPUMEHHUTHh 3HAHUS HAa TPAKTUKE, MPHUBECTH HEOOXOIUMBIE
MpUMEPBI HE TOJIBKO U3 y4eOHHKA, HO U CAMOCTOSITENIHO COCTABJICH-
HBIE;
W3JIaraeT mMaTepuall MoCIe0BaTEIbHO U MPABUIBHO C TOUKH 3PEHUS
HOPM JIUTEPATYPHOTO SI3bIKA.
4 CTYIEHT JJaeT OTBET, yJOBJIECTBOPSIONINIA TEM K€ TpeOOBaHUSAM, UTO U
XOpOILIO i 6amta «3», HO JoIyckaeT 1—3 omuOKH, KOTOPBIE caM K€ HCIIPaB-
nseT, U 1-3 HeoueTa B MOCIEN0BATEILHOCTH U SI3BIKOBOM O opMIIe-
HHUM U3J1araeMoro.
3 CTYIEHT OOHApyKMBaeT 3HAHWE U TIOHHMaHHUE OCHOBHBIX TOJOKEHUIN
YAOBJETBO- | JAHHOW TE€MBI, HO:
PUTENBHO | M3JIaraeT MaTepuall HEMOJHO U JIONYCKAaeT HETOYHOCTU B OMpejese-
HUMU TIOHATUN WIH (OPMYITUPOBKE TIPABIIT,
HE yMeeT JIOCTaTOYHO TIyOOKO W JO0Ka3aTellbHO OOOCHOBAaTh CBOU
CY)KJICHUS W IPUBECTHU CBOU MTPUMEPHI,
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KonTponsnoe | KonunuectBo JloCTUTHYTBIN pe3ynbTatT
MEPONPUSITHE 0aJIoB
u3JlaraeT MaTepual Hermocjae10BaTeIbHO U IOMYyCKAeT OLIMOKU B A3bI-
KOBOM O()OPMIICHHH U3J1araeMoro.
2 CTaBUTCSI, €CIIU CTYJIEHT OOHAPYKUBAET HE3HAHHWE COOTBETCTBYIOIIETO
HEYJOBJIe- | BOIIPOCA, JIOMYCKAaeT OMHUOKU B (DOPMYIHPOBKE ONPENEICHUN U Ipa-
TBOPUTENb- | BUJ, UCKAXKAIOIIME UX CMBICI, OECIIOPAIOUHO U HEYBEPEHHO M3J1araeT
HO MaTepuaj Wi OTKa3bIBa€TCsl OTBEYATh

[Tponierypa orieHHBaHUS KOMIIETEHIIMI 00Y4arOMUXCs OCHOBAHA Ha CIENYIOIUX CTaHIapTax:

1. IleppoAMYHOCTD IPOBEIEHUS OLIEHKH.

2. MHOrocTyneH4aToCTh: OLICHKA (KaK IMpernojaBaTeieM, TaKk M CTYJEHTAMU TPYIMIbI) U
CaMOOIIEHKa O0OYy4YarolIerocsi, 0OCYKAEHHE pe3yIbTaTOB M KOMILIEKC Mep I10 YCTPaHEHHIO He-
JOCTaTKOB.

3. EIMHCTBO HCHOIB3yeMON TEXHOJOTMU JUIl BCEX OOYYaIOUIMXCsl, BBIIOJIHEHHE YCIIO-
BHI CONOCTAaBUMOCTHU PE3YyJIbTATOB OLICHUBAHMSL.

4. CobmroieHre MOCIEe10BaTEIbHOCTH POBEACHUSI OLIEHKU: MPEAYCMOTPEHO, YTO pa3BUTHE
KOMIIETEHIIMM UIET 10 BO3PACTAHUIO UX YPOBHEH CIIO)KHOCTH, 4 OLICHOYHBIE CPEJCTBA HA KAXKIOM
JTale YYMTHIBAIOT 3TO BO3pacTaHue. Tak Mo KaxaoMy pasieny AUCUMILUIMHBI UAET HaKOIUIEHUE
3HAHMH, HAa MPOBEPKY KOTOPBIX HAINIPABJIECHBI TaKWE OLIEHOYHBIE CPEACTBA KaK YCTHBIM ONPOC U
IOJrOTOBKA JOKIaA0B. [laee mpoBoauTCs 3aayHoe 00yueHHe, 103BOJISIOIIEE OLIEHUTh HE TOJIBKO
3HAHUSA, HO YMEHHUs, HaBBIK U ONBIT NPUMEHEHMS CTYAEHTOB IO MX IpuMeHeHuro. Ha 3axmroun-
TEJIbHOM JTare MPOBOJUTCS TECTUPOBAHUE, YCTHBIM ONPOC WJIM NUChbMEHHAsl KOHTPOJbHAs paboTta
110 pa3jeny.

IIpome:xyTouHasi aTTecTALMA OCYILECTBIISETCS, B KOHIIE Ka)KJIOr0 CEMECTpa U IMPeICTaB-
nsieT co00i UTOTOBYIO OLIEHKY 3HAHHMH M0 JUCLUIUIMHE B BU/E BbICTABJICHHUS 3a4eTa.

[TpomexyTouHas aTTecTalus MOXKET IPOBOIUTHCS B YCTHOM MIIM TMCBMEHHOHN (opme.

ATTecTallOHHbIE HUCHBITaHUS B (hopMe 3ayera HPOBOJATCS IPErojaaBaTesieM, BeIyLIUM
JIEKUMOHHBIE 3aHATHUS 0 JaHHOM NMCUUIUIMHE, WIH NPENoJaBaTesIIMU, BEAYIIUMHU IPAKTUUECKHUE
3aHATUsA. [IpucyTcTBHE MOCTOPOHHUX JIMI[ B XOJ€ MPOBEACHUS aTTECTALlMOHHBIX MCIBITAaHUHN 0e3
paspelIeHns: PeKTopa WM IIPOPEKTOPa HE JOIMYyCKaeTcs (32 UCKIFOUYEHUEM PAaOOTHUKOB YHHBEPCH-
TeTa, BBIMOJHAIOMINX KOHTPOJHUpYOUMe (YHKIMU B COOTBETCTBUU CO CBOUMH JOJDKHOCTHBIMU
00s13aHHOCTSIMU). B ciyyae oTcyTCTBHSI BEAyLIETro MpenojaBaTeliss aTTeCTallMOHHbIE HCIBITAaHUS
MIPOBOJIATCS MPeToAaBaTesieM, HA3HaYeHHbIM TUCbMEHHBIM PACIOPsHKEHUEM 110 Kadepe.

WHuBanuapl U gulla ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 3[0POBbBS, UMEIOIME HapyIIEHUs
OIIOPHO-/IBUTaTENBHOIO almapara, MOT'YT JOMYCKAaTbCsd Ha aTTECTALIMOHHBIE MCIIBITAHMS B COIPO-
BOKJICHUU aCCUCTEHTOB-COMPOBOXKIAIOIINX.

Bo Bpems arTecTallMOHHBIX MCIBITAaHUH 00y4aroImuecss MOTYT IMOJIb30BaThcs paboueil mpo-
IrpaMMO JMCHIMIIMHBL, @ TAK)KE C pa3pellieHus MpenoiaBaTess ClpaBOYHON U HOPMATUBHOM JIUTe-
paTypoi, KalbKyJIATOPaMHU.

OrneHka pe3ynbTaToB YCTHOIO aTTECTAllMOHHOTO UCTIBITAaHUS OOBSABISAETCS 00ydarolmuMcs B
JIEHb €T0 MPOBEICHUS.

IlopsiioK MOATOTOBKH M NIPOBECHUS MIPOMEKYTOYHOM aTTecTalluu B (popme 3a4era

[evictBue Cpoxku Meroauka OTBETCTBEHHBIH
3aouyHas hopma
Brimaua 3aganuii k sK3aMe- 1 3angrue Ha nexnusx, Benymuii npenoaasarens WIn
HY 110 UHTEPHET MPEToIaBaTeNH, BEIYIINE
MPAKTUYECKUE 3aHATUS
Koncynpranun B CECCHIO Ha rpynnosoit Benymwmit npenogaBarens uim
KOHCYJIbTAIIUU MPEIOIaBaTENH, BEAYIINE
MPAKTUYECKUE 3aHATUS
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DK3aMeH B CECCHIO VYcerHblii onpoc

Benymuii npenogaBarens Win
nperoaaBaTesiv, BEAyLue

IMMPAKTUYCCKUC 3aHATUSA

B cootBeTcTBHM C
KPUTEPUSIMHU

@opMHUpOBaHUE OLICHKH Ha sx3amene
(«HeYIOBIETBOPUTEIIEHOY
«yJOBJIETBOPUTEIBHO» «XO-

POIII0Y «OTIHIHOY)

Benymuii npenoaaBarens Win
IIPErnoiaBaTeliv, BEAyIIHe

IMPAKTUYICCKHUC 3aHATHA

6. IEPEYEHb OCHOBHOM " I[OpO.JIHPITEJIBHOfI YYEBHOM
JIUTEPATYPBI, HEOBXOJUMOM 1J1s1 OCBOEHU S U CLUILINHBI

OcHoBHas1 JInTepaTypa

KoaunuecTBO B
OMOJIHNOTEKE / CCHLIKA HA
9BC

I'pabosckuii, P. U. Kypc ¢usuku / P. U. I'pabosckuii. — Uzn. 4-e,
nepepad. — Mocksa : Beicias mkoina, 1974. — 552 c. : ui. — Pexxum
Jl0CTyma: 1o HOJIHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=494670 (nara
obparmenusi: 23.05.2023). — TekcT : 3J€KTPOHHBIN.

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

HBanos, U. B. OcHoBbl puzuku u 6uopusuku : yaebHoe nocoodue /
H. B. UBanoB. — 2-¢ u3a., ucnop., gomn. — Cankr-IlerepOypr :
Jlans, 2022. — 208 ¢. — ISBN 978-5-8114-1350-8. — TekcrT :
AJICKTPOHHBIN // JlaHb : 3JCKTPOHHO-OMONMOTEYHAsT CHUCTEMa. —
URL: https://e.lanbook.com/book/210917 (mata oOpamieHus:
30.05.2023). — Pexum goctyma: Juisi aBTOPH3. MOJIb30BATEIICH.

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

JonosHuTeIBLHAS JIUTEPATypa

KomnnuectBo B OnOInOTEKE
/ ccpuika Ha DBC

WBanos, 1. B. COopHuKk 3a7a4 110 Kypcy OCHOBBI (PM3UKH U OHODH-
3uKH : ydyebHoe mocodbue / M. B. MBaHoB. — 2-¢ m3n., ucmp. —

Cankr-IlerepOypr : Jlanp, 2022. — 128 c¢. — ISBN 978-5-8114-
1349-2. — Tekct: onexTpoHHbIH /  JlaHb ANEKTPOHHO-
OoubmuoreyHas cucrema. — URL:

https://e.lanbook.com/book/210920 (mara obpamenus: 30.05.2023).
— PexxuM mocTymna: i aBTOpu3. MOJIb30BaTENeH.

https://e.lanbook.com/boo
k/210920

OnpeneneHne MOMEHTa MHEPLUU TBEPAOTrO Tela JUHAMUYECKUM
MeToqoM : MeTonudeckue ykazanus / E.I'. banenko, T.1O. Tapyco-
Ba. — [lepcuanoBckutii : Jlonl'AY, 2014. — 22 c. - URL:
http://ebs.rgazu.ru/index.php?g=node/4741  (nmara
30.05.2023). — TeKcT : AIeKTPOHHBIN.

oOpareHus:

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

OrmpesienieHrne yCKOpeHHe CBOOOHOTO IMaJIEHUs ¢ TTIOMOIIbIO MaTe-
MaTHYEeCKOr0 MasTHHKA: MeToauueckue ykazanus / E.I'. banenko,
T.}O. TapycoBa. — Ilepcuanosckuii : Jlon['AY, 2014. — 20 c. -
URL.: http://ebs.rgazu.ru/index.php?gq=node/4603 (1ata obparieHus:
30.05.2023). — TeKcT : AIEeKTPOHHBIH.

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

Omnpenenenue ycKOpeHHe CBOOOTHOIO MAaJAECHUS C MOMOIIBI0 MaTe-
MaTHYECKOTO MasTHUKA: Metoaudeckue ykazanusi / E.I'. banenko,
T.IO. Tapycosa. — IlepcuanoBckuii : Joul'AY, 2014. — 20 c. -
URL.: http://ebs.rgazu.ru/index.php?gq=node/4603 (1ata obparieHus:
30.05.2023). — TeKcT : AIEeKTPOHHBIH.

http://ebs.rgazu.ru/index.p
hp?g=node/4742
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bruodusuka: MeTogrueckue yka3aHus W 3aaHus UIsl KOHTpoJbHO# | http://ebs.rgazu.ru/index.p
pabots! / coct.: E.I'. banenko, B.B. Manako. — IlepcuanoBckuii : hp?q=node/4735
Joul'AY, 2015. - 39 C. - URL:
http://ebs.rgazu.ru/index.php?q=node/4735 (mara  oOparcHus::
30.05.2023). — TeKCT : 3JIeKTPOHHBII.

dusrka. MexaHnuka u MoJieKyJsipHas (usuka : meroaudeckue yka- | https://e.lanbook.com/boo
sanust / cocrapurenu E. T'. banenko, A. I'. Mokpuesny. — Ilepcua- | 1 /148578

HoBckuit : Jlonckoit 'AY, 2020. — 40 c. — TeKcT : 2JIEKTPOH-
Hblil // Jlanp : snekTpoHHO-OMOnmMoTreuHass cucrema. — URL:
https://e.lanbook.com/book/148578 (mara oopamenus: 30.05.2023).
— PexxuM mocTyna: uist aBTOPH3. MOJIb30BATEICH.

7. METOAUYECKUE YKA3ZAHUA JJISA OBYUYAIOLIUXCA
11O OCBOEHHAIO JTUCIUITJIMHbI

MeTtoauyeckue peKOMEHIAHH 10 padoTe HAl KOHCIIEKTOM JIEKIIM BO BpeMsl M IocJie
NpoBeICHU JIEKINHU.

B xoje neKunoHHbBIX 3aHATUI 00yJaroIuMCs PEKOMEH IYETCSs BBIOIHATh CIEAYIOLINe AeH-
cTBUs. BecTn koHCcnekTUpoBaHue yuyeOHoro Marepuana. OOpaiiare BHMMAaHME Ha KaTe€ropuw,
(OpMYIMPOBKH, PACKPBIBAIOLINE COACPKAHUE TEX WJIM MHBIX SBJICHUH M MPOLIECCOB, HAYYHBIE BbI-
BOJbl U MPAKTHUECKHE PEKOMEHJALMU N0 UX INPUMEHEHUI0. 3a/1aBaTh IMPENnojaBaTesll0 yTOUHS0-
LI1€ BOIIPOCHI € LENBIO YACHEHUS TEOPETUUECKUX MTOJI0KEHHUM, pa3pellieHus CIIOPHBIX CUTYaLU.

KenarenbHo OCTaBUTH B pabOUYMX KOHCIEKTAX I10JIs, HA KOTOPBIX O HEAYJAUTOPHOE BPEMSI MOXK-
HO CZE€JNaTh MOMETKHA W3 PEKOMEHIOBAaHHOW JIMTEPaTypbl, JONOIHSAIOLIME MaTephal MPOCIIyIIaHHOU
JIEKLIUH, a TAKKe ITOTYSPKUBAOIIIE 0COOYIO BAKHOCTh TEX MJIM HHBIX TEOPETUUECKUX TIOJIIOKEHUM.

MeTtoauyeckue peKOMEHIAIMHM K NMPAKTHYECKHM 3aHATHAM € NPAKTHKOOPHEHTHPO-
BAHHBIMHM 32JAHUSAMM.

ITpy moAroToBKE K MPAKTUYECKUM 3aHATHSM OOYdYarOUIMMCs HEOOXOAWMO M3YYUTh OCHOB-
HYIO JIUTEPATypPy, O3HAKOMUTHCS C JOMOJHUTEIBHON JTUTEPaTypoid, HOBBIMH ITyOIHMKALUSAMHU B TIe-
PHOIMYECKUX H3JaHMX: KypHallax, razerax u T.1. [Ipum 3TOM ydecTh pekoMeHIanuu Mpenojasa-
Tens U TpeOoBaHUs yueOHOU MporpaMMbl. B Xxo/ie MOArOTOBKH K MPAaKTUYECKUM 3aHATUSM HEOOXO-
MO OCBOMTH OCHOBHBIE IOHATHS U METOJMKH pacuera IOoKa3areslel, OTBETUTh Ha KOHTPOJIbHBIE
OTpochl. B TeueHue mpakTUYeCKOro 3aHATUS CTYAEHTY HEOOXOAMMO BBIIOJIHUTH 3aJaHMsl, BbIAAH-
HbIE IIPEMoJIaBaTeeM, YTO 3aUUTHIBAETCS KaK TeKyllas paboTa CTy[JeHTa U OLIEHUBAETCA MO KpUTe-
pusiM, peACTaBIeHHBIM B MyHKTax 6.4 PIT/I.

BrimonHeHne MHIMBUYaIbHBIX TUIIOBBIX 3a7ad.

B cnywyae mnpomyckoB 3aHATHM, Haauuus WHAUBUAYAJIBHOTO rpaduka oOydeHus U JUIs 3a-
KpEIJIEHUsI TMPaKTUYECKUX HaBBIKOB CTYAECHTaM MOT'YT OBbIThb BbIJaHbl TUIIOBbIE WHIMBHyalbHbIE
3aJlaHusl KOTOPBIE JOJKHBI ObITh CJaHbl B YCTAHOBJIEHHBIN MPENo/IaBaTeIeM CPOK.

Pexomenganmu no pabote ¢ Hay4HOI U yuyeOHOM auTeparypoi

Pabota ¢ ydueOHOM M Hay4dHOM JIUTEpPATypOil SBISETCS TIaBHOM (POPMOIl caMOCTOATEIbHON
paboThl U HEOOXOJMMa MPH MOJrOTOBKE K YCTHOMY ONpPOCY Ha NMPAKTUYECKUX 3aHATHUAX, K KOH-
TPOJBHBIM paboTaMm, TecTHpoBaHHIO. KOHCIEKTHI HaydyHOU JIUTEpaTypbl MpPH CAMOCTOATEIbHOU
MOJITOTOBKE K 3aHSATHM JIOJKHBI OBITH BBIITOJHEHBI TAKXKe aKKypaTHO, COAEP KaTh OTBETHI HA KaX-
JbIA TIOCTaBJIEHHBIA B TEME BOIPOC, UMETh CCHUIKY Ha MCTOYHUK MHGOpPMAIUU C 005S3aTelbHBIM
yKa3aHHEM aBTOpPA, Ha3BaHUS U TroJla W3/IaHUs MCIONb3yeMOH HaydHOW snreparypbl. KoHcnekT
MOJKET OBITh OMOPHBIM (COJIEPKATh JIUIIL OCHOBHBIE KIIIOUYEBBIE MO3UIMH), HO IPU 3TOM MO3BOJIS-
IOLIUM JIaTh TOJHBIM OTBET MO BOMPOCY, MOKET OBITh MOAPOOHBIM. O0bEM KOHCIEKTa ONpeaeseT-
Csl CaMMM 00YYaroIuMCes.

B nporiecce paboThl ¢ yueOHON M HayYHOH JIUTepaTypoil 00ydaronuiics MOKeT:
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- IeTIaTh 3allUCH MO X0y YT€HHUsI B BUJI€ MPOCTOrO WM Pa3BEPHYTOrO IJIaHa (CO3/1aBaTh Me-
peUeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);
- COCTaBIISATh TE3UCHI (LIUTUPOBAHKME HAMOOJIEEe BaXKHBIX MECT CTaThU WJIM MOHOTpaduu, KO-

POTKOE M3JI0’KEHHE OCHOBHBIX MBICIICH aBTOpa);
- TOTOBUTH @aHHOTALUU (KpaTKoe 0000IIeHNe OCHOBHBIX BOIIPOCOB Pa0OTHI);
- CO3J1aBaTh KOHCIIEKTHI (pPa3BEpHYTHIC TE3UCHI, KOTOPHIE).

8. MIEPEYEHb JIMIEH3UOHHOI'O TIPOI'PAMMHOI'O OBECHHEYEHMUS,
IMPO®ECCHUOHAJIBHBIX BA3 JAHHbBIX U THO®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM

Hepeqeﬂb JIMEH3UOHHOT'0 MPOIrpaMMHOIo odecneueHust

Windows 8.1 JIumen3us Ne 64865568 ot 05.03.2015 OPEN 9485447477E1703

Office Standard 2016 JIunensus Ne 66160039 ot 11.12.2015 OPEN 96166559Z7E1712

MS Windows 7 OEM OLP NL Legal-ization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010
Office Standard 2013 Jlunensus Ne 64009631 ot 28.08.2014 OPEN 940142247Z7ZE1608
Windows 8.1 Profes-sional JInnensus Ne 64865570 ot 05.03.2015 OPEN 948544747Z7ZE1703
Office Standard 2013 JIuniensus Ne 64009631 ot 28.08.2014 OPEN 9401422477E1608

Ilepeuennb npogeccHOHATBHBIX 023 JAHHBIX
1.www.ioffe.ru

2. www.apps.webofknowledge.com

3. WWW.SCopus.com

Ilepeyenb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

HaumeHoBaHue pecypca Pexum gocryna
OBC «Jlanpy». M3natenscTBO «Jlanby www.e.lanbook.com
VYuuBepcuterckas 6ubnmmoreka Online http://biblioclub.ru/index.php?pag
e=main_ub red
Hayunas anekrponnas 6ubnuorexa eLIBRARY.RU https://elibrary.ru/defaultx.asp

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/JNUMAS IJI5S1 OCYIECTBJIE-
HUSA OBPA3OBATEJIBHOI'O MTPOLHECCA IO AUCIUAIIJIMHE

YueOHas ayauTopusi 1Jisl IPOBeleHUs 3AaHATHI CEMUHAPCKOI0 THUIIA - YKOMIIJIEKTOBaHA
CIeLUaNIN3UpPOBaHHON (y4eOHOM) MeOenblo, TEXHUUECKUMHU CPeACTBaMHU OOYUYEHHMs, CIyXKalluMH
U1 TIpe/icTaBIeHMs yueOHOM HHpOopMalui.

Y4yeOHass ayaiuTOpHsA A/l IPOBEJCHUS 3AaHATHH JIEKIMOHHOI0 THIIA — YKOMIIJIEKTOBaHA
CHeIMaIu3upOBaHHON (y4eOHOI) MeOepi0, HAOOPOM JEMOHCTPAIIMOHHOTO 000PYI0BaHUS U yUeO-
HO-HArJIsIIHBIMU TTOCOOUSMH, 00€CTIeYBAIOIIMMHU TEMAaTHUECKUE UIUTIOCTPALIMHU, COOTBETCTBYIOIINE
pabourM y4eOHBIM MTPOrpaMMaM JUCIUIUIAH (MOIyJIei).

YueOHast ayTuTOPHUsI 1JIsl TPYNNOBBIX U HHAUBHAYAJIbHBIX KOHCYJIbTAIUN - YKOMIUICK-
TOBaHAa CIEIUATU3UPOBAHHON (yaeOHOM) MeOebi0, TEXHUYECKUMHU CPEJICTBAMHU O0yUYEHUS, CITyXKa-
IIMMU JJIS IPE/ICTaBIEHUS Y4eOHOH HH(pOpMAIUH.
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YueOHas ayIuTOPUS MJIsl TEKYHIEro KOHTPOJISI U MPOMEKYTOYHOH aTTeCTAIMH - YKOM-
IJIEKTOBAaHA CIICIMAIM3UPOBAHHON (yueOHOUM) MeOenbl0, TEXHUYECKUMH CPEIACTBAMU OOYy4YEHUS,

CITy>KaIllUMU JIJIsl TIPEeJICTaBICHUs y4eOHOH HH(pOpMAaIIH.

IHoMemieHue 1JIi CaMOCTOATENbHON PadOThl — YKOMILJIEKTOBAHO CHEIUATM3UPOBAHHOM
(yueOHoi1) MeOemnbIo, OCHAIIEHO KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTHIO MOAKIIOUCHUS K CETH
"UntepHer" W o0ecredeHo AOCTYIOM B JJICKTPOHHYIO MH(GOPMAIIMOHHO-00pa30BaTEeIIbHYIO CPEIy

OpraHu3aluu

ITomemienue 11 XpaHeHUsI M NMPOPUIAKTHYECKOr0 00CIyKUBAHUSI Y4eOHOro 000pya0-
BaHUSI — YKOMIUIEKTOBAHO CHCIHAIU3UPOBAHHON MEOENbIo il XpaHEHUs: 000pYyAOBaHUS H

TEXHUYECCKNMU CPEACTBAMHU I €TI0 06CJ'Iy>KI/IBaHI/I$I.

OCHaIIEHHOCTh U aJIpec MOMEIICHHU I

HaumMeHoBaHue noMenieHuin

Anpec (MECTOIOIOKEHUE)
MIOMELIEHUN

Aynuropust No 1 YueOHast ayauTOpusi Uil IPOBEJCHUS 3aHSATHH JICKIMOHHOTO THIIA,
3aHATHUI CEMHHApPCKOTO THIA, KypCOBOTO MPOCKTUPOBAHUS (BBIIOJHEHUSI KYpPCOBBIX pa-
00T), TPYNIIOBBIX U WHIMBUIYAIbHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOJS U MPOMEXKY-
TOYHOM aTTECTALlNH, YKOMIUICKTOBAHHAS CIICHUAIM3UPOBAHHON Mebeibio (pabodyee MecTo
TIpero1aBaTesi, CTOJIBI, CTYIIbs, Jocka MenoBas (1)).

TexHUYeCKHe cpeAcTBa 00y4eHHs: HabOp IEMOHCTPALIMOHHOTO 0OOPYIOBaHUS - IIPO-
extop (1), mpoeknmoHHEIH 3kpaH (1), HOYTOYK (IIEpEeHOCHO); yueOHO-HATIIAIHBIE TTOCO-
Oust, oOecreunBaloIie TEMaTHYSCKHE HIUTIOCTPALUK, COOTBETCTBYIOLIHE pabovuM Hpo-
rpaMMaM JUCIUILIUH (IEPEHOCHOE).

346493, PocToBckas 00-
nactk, OKTI0pbCKUi paiioH,
1. IlepcuanoBckui, yiu.
KpuBomunsikosa, nom Ne 27

Aynuropust Ne 78 YueOHas ayauTopus Uisi POBEJCHUS 3aHITUII CEMUHAPCKOTO THUIIA,
KypCOBOT'O HPOEKTHPOBaHHMs (BBIIOIHEHUS! KYpPCOBBIX PabOT), TPYNIIOBBIX M WHIUBHIY-
aJNBHBIX KOHCYJIbTAIMM, TEKYIEro KOHTPOJISl U IPOMEXYTOYHOH aTTecTanuy; 1adopaTopus
OMO(HM3UKY, YKOMIUICKTOBAaHHAS CHCIMATM3UPOBAHHON MeOenbo (paboyee MECTO Mpero-
JlaBaTelis, CTOJIBI, CTYJIbs, TOCKa MAarHUTHO-MapKepHast).

TexHuueckue cpercTBa oOydeHUs:: HAOOP AEMOHCTPALMOHHOTO 000pyAOBaHUs (MYIb-
TUMEINA-TIPOEKTOP, WHTCPAKTHUBHAS OCKA, IIEPCOHANBHBIA KOMITBIOTEpP, MPHCTABHBIC
TPOMKOTOBOPUTENN K MHTEPAKTUBHOW JOCKE IMPSIMOM MPOEKIMHU), CIIeNHAIN3UPOBAHHOE
yaeOHOoe oOopynoBaHue (MPHUHTEP, MHOTO(YHKIIMOHAIBHBIA TIPUHTEP, IITAHTCHIIUPKYJIb,
MHKPOMETp, KaJOpUMETp (HOTOIIEKTPUICCKUN OTHOIYUSBOW, Jla3ep, MOISIPUMETp, AWCK,
Ipy3, MIUDTAMETPOBas JTHHEHKa, CEKYHIOMEpHI, YCTAHOBKA MAaTEeMAaTHYECKOTO MAasSTHHKA,
KalMWUIIpHBIE TPYOKH, CTEKIITHHBIN CTaKaH, MEPHBIN CTEKIJITHHBIN HIHHIP HA TOJCTaBKE,
MHUKpPOMETp, Tena cdepudeckoil GopMbl (HEOONBIINX pa3MepOB), KAIOPUMETP, 3JIEKTPO-
IUINTKA, BBIIPSMHTEIb, MAara3uH CONPOTUBIICHHH, HEU3BECTHOE CONPOTHUBIICHUE (IIPOBOJ-
HUK HUXPOMOBBIi), PEOXOpA, MUKPOAMIEPMETp, TpaHc(hOpMaTop, aMIepMeTphl, BOJBT-
METpPBI, peocTaT, OaTapess KOHJEHCATOPOB, KaTyIIKa WHIYKTUBHOCTH, KaJOPUMETP (OTO-
ANIEKTPUUECKUH OJJHOJIyYEBOH, CTEKISIHHbIE M3MEPHUTEIbHbIC KIOBETHI, HAOOp PacTBOPOB
BemectBa (CuSO4) m3BecTHOH KoHIEHTpanuu, pactBop (CuSO4) Hem3BECTHOH KOHIICH-
Tpamnuu, PacTBOPUTEIb, HWCTOYHUK KOTEPEHTHOTO HM3IydeHHs (Jasep), audpakipoHHas
pelIeTKa, yCTaHOBKa ISl AEMOHCTPAUUH «/Indpakuus 3JeKTPOHOB Ha MOJUKPHUCTAILTHY e-
CKOM rpaduTe», ONTHYSCKUA HAOOp U1 M3yYeHHS ONTHYCCKHUX SBIICHHUI, BHPTyallbHAS
nabopaTtopus GpHU3NKH); yaeOHO-HATIIAHBIC TIOCOOHS 00eCIIeYHBAIOIINe TEMATHUCCKUE HII-
JOCTPAIMH, COOTBETCTBYIOMINE PabOYNM y4eOHBIM IPOTPaMMaM .

Windows 8.1 Professional Jlumensus Ne 64865570 ot 05.03.2015 OPEN
94854474ZZE1703 ot Microsoft Volume Licensing Service Center; Office Standard 2013
JInuensust Ne 64009631 or 28.08.2014 OPEN 94014224ZZE1608 ot Microsoft Volume
Licensing Service Center; Adobe acrobat reader CB0GOHO pacHpOCTpaHIEMOE MTPOTIPHE-
TapHOe mporpammHoe obecnieueHue; Google Chrome CBoGomHO pacmpoctpansemoe 10,
munen3us freeware; Unreal Commander CBobGomno pacmpoctpansemoe [10, murieH3us
freeware; Zoom  Tapud bazoBniii CBoOonHO pacnpocTpaHsieMoe 1o,
ZoomVideoCommunications, Inc; Skype CBoOOIHO pacmpocTpaHseMoe MPONpUETAPHOE
nporpammuoe obecrieuenne; Dr.Web Jloroop Ne PI'A 12130035 ot 13.12.2022 mexny
OI'BOY BO «Jlouckoit TAY» u OO0 «KOMITAHUS T'OHJAJIb®»; 7-zip CBoboaHO
pacnpocrtpansemoe [10, GNU Lesser General Public License; Yandex Browser CBo6oaHO
pacnpoctpansemoe [10; JlaGopatopuss MMUC «Ilmane» JloroBop Ne576-22 ot

346493, PocToBckas 00-
nactb, OKTI0pbCKUI paiioH,
1. [IepcuanoBckuii, yiI.
KpusorisikoBa, 1om Ne 27
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11.11.2022 r. mexny @PTBOY BO «/lonckoit 'AY» u OO0 «Jlabopatopus MMUC»

Kabuner Ne 45 IMomenienne aist caMOCTOSITENEHON paOOTHI (IIEKTPOHHBIN YNTAIbHBINA
3aJ1), YKOMIDIEKTOBAHO CIEIUATM3UPOBAaHHON (yueOHOW) MeOeNblo, OCHAIIEHO KOMIIbIO-
TEPHOHM TEXHUKOW ¢ BO3MOXXHOCTHIO MOAKIIOUeHHS K cetn "MHTepHeT" M obecnedeHo 10-
CTYIOM B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly OpraHU3aIHH.

Windows 8.1 JTumensus Ne65429551 ot 30.06.2015 OPEN 95436094ZZE1706 ot Mi-
crosoft Volume Licensing Service Center; Office Standard 2013 JInnensus Ne 65429549 ot
30.06.2015 OPEN 95436094ZZE1706 Microsoft Volume Licensing Service Center;
OpenOffice Ceoboauno pacmpoctpansiemoe I10, nunensust Apache License 2.0, LGPL;
Adobe acrobat reader CBoGoaHO pacmpocTpaHseMoe MPONPHETAPHOE MPOrpaMMHOe 0bec-
MIEYCHHUE; Zoom Tapud bazoBniit CBo060HO pacmpocTpaHseMoe 110,
ZoomVideoCommunications, Inc.; Skype CBo6GoaHO pacmpocTpaHseMoe MpONPHETAPHOE
nporpammHoe oOecrieuenne; Yandex Browser CoGomHo pacnpoctpansemoe I1O0Yandex
Browser CBoboaHo pacnpoctpansiemoe [10; Jlaboparopus MMUC «AC «Harpyska» Jloro-
Bop 8630 ot 04.10.2021 mexay ®I'BOY BO «/louckoit TAY» u OO0 «Jlaboparopus
MMUCy; Jlabopatopust MMUC Mexanat Jorosop Ne6712 ot 30.01.2020 mexxny ®PI'BOY
BO «Jlouckoit TAY» u OO0 «JIaboparopuss MMUC»; Jlaboparopus MMUC «Ilmans
HoroBop Ne576-22 ot 11.11.2022 1 mexny ®PI'BOY BO «Jlouckoit TAY» 1 OO0 «Jlabo-
paropus MMMUC»; Cucrema xonteHT —¢pumnbrpanun SkyDNS (SkyDNS arent) J{orosop
Nek0-05284 ot 13.09.2021r. OO0 «Cxkait/[HC»; Dr.Web Jlorosop Ne PT'A 12130035 ot
13.12.2022 mexay ®I'BOY BO «/lonckoit 'AY» u OO0 «KOMITAHU A I'DHJJAJIbDy;
7-zip CBobonHO pacnpoctpansiemoe I10, GNU Lesser General Public License

346493, PocroBckas 00-
nacTh, OKTSIOPHCKUH palioH,
1. IlepcuanoBckui, yiu.
Kpusomunsikosa, nom Ne 27

Aynutopus Ne 98 IlomemieHne Ui XpaHeHHs W TPOQUIAKTHIECKOTO OOCITYKHBAHHS
y4eOHOro 000pyA0oBaHHA. Y KOMIUICKTOBAHO CIICLUATM3UPOBAHHON MEOENbIO I XPAHEHUS
0GOpYIOBAHHS M TEXHHYECKMMH CPEJICTBAMH JUIS €10 06CTyKUBaHUs (IMCTHILIATOP, XOIO-
JVIBHUK, BBITSDKHOM IKag), ra30BbIe TOPENIKH, MIKad A peakTUBOB M J1aOOPATOPHOH MO-
Cyzpl, KOHOYKTOMeTp, pH-MeTp).

346493, PocToBckas 00-
nactb, OKTI0pbCKUI paiioH,
1. [TepcuanoBckuii, yiI.
KpusorisikoBa, 1om Ne 27
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