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1. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYUYEHUSA 1O JUCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMBIMU PE3YJIbTATAMU OCBOEHUSA
OBPA30OBATEJIbHON ITPOI'PAMMBI

1.1 IInanupyemsblil mporecc 00y4eHus: Mo JUCHUIUIMHE, HANpaBieH Ha (HOPMUPOBAHHE Clie-
TYIOUIMX KOMITETeHLUH:

Oo6menpodeccuonanbubie komnerenuuu (OIIK):
CriocoOeH NpUMEHSTh OCHOBHBIE 3aKOHBI U METObl MCCIIEIOBAaHUN €CTECTBEHHBIX HAYyK
JUIs peleHus 3a1a4 npodeccuonanbhoi aesreiapuoctu (OITK-2).
NHauKaTopbl 10CTHKEHUS] KOMIIETEHIUHU:
[TpuMeHsieT OCHOBHBIE 3aKOHBI €CTECTBEHHBIX HaYK Ui PELICHUS 337a4 Ipo(ecCHOHATBHON
nesreapaocTr (OITK-2.1).

1.2 [Inanupyemble pe3yabTaTbl OOy4EHHs MO TUCIHIUIMHE, XapaKTepU3yIolue dTamnbl Gop-
MHUpPOBaHMs KOMIIETEHIUH, COOTHECEHHBbIE C IJIAHUPYEMBIMHU pe3yJbTaTaMU OCBOCHMs 0Opa3oBa-
TENBbHON MporpamMmbl OakanaBpuaTa 1o HampasiaeHHo noarotoBku 19.03.03 IlpoaykTel nutanus
KHMBOTHOT'O NPOUCXOXK/ICHHSI, HAIIPABIEHHOCTh TEXHOJIOrUs MsAca U MSCHBIX MPOJYKTOB IPEJICTaB-

JIEHBI B Ta0IULIE.

[Inanupyembie pe3ynbTaThl 00yUeHUs

Kon

Copepxanne koM- | Ko u HauMeHOBaHHE

KOMIIe- dopmupyembie 3HaHUS, YMEHUS U

METCHITUH WHUKATOPa TOCTHKE-
TEHIIUU HaBBIKU
HUSl KOMIIETCHIIUN
1 2 3 4

OIIK-2 | Cnocoben mnpume- | OIIK-2.1  npumenser | 3uanue: OCHOBHbIE MOHATHUSA, (U3HUe-
HATh OCHOBHBIC | OCHOBHBIE 3aKOHBI | CKU€ SIBIICHUSI, OCHOBHBIC 3aKOHBI H
3aKOHBI M METOJIbI | €CTeCTBEHHBIX HAyK | MOJIEIM MEXaHUKH, DJIEKTPUYeCTBa U
HCCIICTOBaHUM JUIsL  pelieHus  3aJad | MarHeTu3Mma, KoyieOaHWW W BOJIH,
€CTECTBEHHBIX npodeccuoHanbHOMI KBaHTOBON (U3MKH, CTATUCTHYECKOM
HAyK JUIsl PEIICHUS | NESATEIHbHOCTH (UMK U TEPMOJUHAMUKH, TPAHUIIBI

3amay  mpodeccro-
HaJbHOM JesITeNb-
HOCTH

UX TPUMEHUMOCTH, NPUMEHEHHE 3a-
KOHOB B B@KHEHUIIMX MPAKTUYECKUX
MIPUJIOKEHUSAX; OCHOBHBIE (PU3UYECKUE
BEITMYUHBI U (PU3UYECKHUE KOHCTAHTHI,
WX ONpEeIeNeHHUe, CMBICH, CIOCOOBI U
EANHUIBI X H3MepeHus; (GyHIaMeH-
TanbHble (PU3UYECKHE OMBITHI U HUX
pOJIb B pPa3BUTHH HAyKH; HA3HAYCHUE U
MPUHIIMIIBI JEHCTBHS BaXHEUIIUX (u-
3UYECKUX MPUOOPOB.

Ymenue: wncnonb3oBaTh  OCHOBHBIE
npueMbl 00pabOTKH SKCIIEPUMEHTAIb-
HBIX JIaHHBIX; pellaTh TUIIOBbIE 33a/1a4u
10 OCHOBHBIM pazjenaMm (u3NKu; 00b-
SICHUTh OCHOBHBIE HAOJIOJaeMble TPHU-
POIHBIE W TEXHOTCHHBIC SIBJICHUSA U
ekt ¢ mo3unmii QyHIaMEeHTab-
HBIX (U3NYECKUX B3aUMOJCHCTBHIA;
HCTOJKOBBIBAaTh CMBICIT (DU3HUECKUX
BEIMYMH W TIOHATHUM, 3alUCHIBATh
ypaBHEHUS IS (UBUUYECKUX BEIUYUH
B cucteme CU; paborars ¢ mpubopamu
u 000pyZOBaHHEM COBPEMEHHOU (hu-
3UYECKON J1ab0paTOpru; UCTIOJIH30BAThH
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MeToabl  (uznueckoro W - (pu3MKO-
XUMHYECKOTO.

Hasvik: BajeTh METOJIaMHU SKCIICPH-
MEHTAJILHOTO UCCIICIOBAaHUS B (hHU3HKE
(TutaHupoBaHue, MOCTAaHOBKA M oOpa-
00TKa IKCIEPUMEHTA); UCIIOJIb30BAHHUS
OCHOBHBIX OOLICPHU3NUECKUX 3aKOHOB
W TPUHIUIIOB B BRKHEHIIMX MPAKTH-
YECKUX MPHIOKCHHUSIX; MPUMCHEHHS
OCHOBHBIX METO/IOB buzuko-
MaTeMaTHYECKOT0 aHallu3a JIjIs pelle-
HUSl €CTCCTBCHHOHAYYHBIX 3aJ1a4; Mpa-
BWJIBHOM  OKCIUTyaTalli  OCHOBHBIX
npubOpoB ©u 000OpYHOBaHUS COBpe-
MEHHOW (DU3UYECKON J1abopaTopHH;
UCIIOJIb30BAaHUSI METOA0B (PU3NICCKOTO
MO/JICJIMPOBAHUS HA TIPAKTHKE.

Onvim  OesmenvHocmu:  TIOJYYUTh
OTIBIT TIPOBEJCHUS (U3UUCCKUX H3ME-
pPCHUI M OBJIAJICTh HAYaIbHBIMH HaBbI-
KaMH TPOBEICHUS DSKCIICPUMCHTAIb-
HBIX HAy4YHBIX HCCICIOBaHHN (C HC-
MI0JIb30BAHUEM COBPEMCHHBIX H3MEpH-
TEJIbHBIX MPUOOPOB W HAYYHOH ara-
paTypsl), a TakKe MeToJgaMHu 00padoT-
KU Pe3yJIbTaTOB M3MECPEHHIA; HAyUUTh-
¢t A(h(eKTUBHOMY HCIOJIE30BAHUIO
MOJyYCHHBIX 3HAHWH W HAaBBIKOB U
IPaMOTHOMY NIPUMEHCHHIO MX B CBOCH
MPAKTUYECKON JAESITENFHOCTH

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

PABOTY OBYYAIOLIUXCSHA
KoHTakTHasi pa6oTa c npenogaBartejieM Camocros-
KonTakTHas | TelbHas pa- | ®opma nmpoMexy-
Tpyaoem- JlaGopa- aboTa Ha oora, TOYHOM aTTeCcTa-
Kype, [l)c);)CTb Jlexnui, Tome:lx. HpaKTqu ’ H[I))OMe)KyTO‘{- qac. muu
ceMecTp . | 3ansTwii,
3.E. / gac. 4ac. |(3aHATHH, yac HYI0 aTTecTa- (3K3./3a4eT ¢
yac. ’ HIO, OIleHK./3a4€T)
qac.
3aouHas gopma odyuenusi 2021-2025 rox Hadopa
1 | 4144 | 6 | 8 | - | 1,3 | 1287 | IK3aMEH
ouHasi popma odyuenus 2022,2024,2025 rox naGopa
172 | 4144 | 32 | 16 | 48 | 1,3 | 467 | SK3aMeH




3. COAEP/)KAHUE JUCHUIIVIUHBI, CTPYKTYPUPOBAHHOE 110 TEMAM

(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA

AKAJJEMAYECKHX YACOB Y BUIOB YYEBHBIX 3AHATUI

3.1 CTpyKTypa TUCHUTILIMHBI COCTOUT U3 Pa3ieoB (TeM):

CTpyKTypa 1M CUMIJIHHBI

OCHOBBI MCXaHHUKU

MOJUHAMUKA

Paznen 1 @Pusnueckue | Paznen 2 Moueky- | Pa3nea 3 Dnexrpuue- | Pa3nea 4 Onruka u
JsipHas GU3MKa U Tep- | CTBO U MarHeTHU3M aToMHas pusuka

3.2 ConeprkaHue 3aHSATUHN JIEKIIMOHHOTO TUTIA 10 JTUCHUIIINHBI, CTPYKTYPHUPOBAHHOE TIO Pa3-

AcjiaM € YKa3aHUEM OTBCACHHOI'O Ha HUX KOJMYCCTBA aKAACMHUYCCKNX YaCOB U BUJI0OB 3aHATHI:

HaumeHnoBaHue
pasaena
(TeMbl) IUCIH-
IJIAHBI

Kpartkoe conepxxanue pasnesa

Kou-Bo 1a-
coB/¢popma
00y4eHUs

2022,
2024,
2025

2021-
2025

OYHO

3209HO

Paznen 1
«Dusnueckue
OCHOBBI  MeEXa-
HUKH»

dusnyeckne OCHOBbI MEXaHUKM. DJIEMEHTbl KMHEMAaTHKH.
Mognenn B Mmexanuke. Cucrema ortuera. TpaekTopusi, MyTb,
BEeKTOp nepemenieHusi. CKOpoCTb. Y CKOpPEHUE U €r0 COCTAB-
JstroInue. YIioBas CKOpPOCTb U YTIIOBOE YCKOPEHHE.

JAMHAMHKA MAaTepHAJbHOH TOYKM H IOCTYyNATeJbHOIr0
ABUKeHHUs TBepAoro tenaa. 3akoHsl HetoTona. Macca. Cuna.
Bunsl B3aumopeiictBuii. Cunbel B Mexanuke. Cuna TpeHHs.
3akoH BcemupHoro Tsarorenus. Cuia tsxectu. Bec. Heseco-
MOCTb. 3aKOH coXpaHeHHs ummynbca. Llentp macc. Pabora u
sHeprusi. JHeprus, paborta, MOIIHOCTh. KnHeTnyeckas u 1mo-
TEHIMAJIbHAsl YHEPTUH. 3aKOH COXPAaHEHHS SHEPTHU.

Mexanuka TBepaoro rtejaa. Moment mHepunu. Knnernue-
CKas DHeprus BpaieHus. MOMEHT cuibl. YpaBHEHHE IHMHA-
MHKHM BpAIaTEeIbHOIO JBUKEHUS TBEPAOro Teina. MomeHT
UMIIYyJbCca M 3aKOH ero coxpanenus. Jledopmamus TBepaoro
Tena.

Mexanu4deckue Kos1e0aHus M BOJHBI. ['apMOHMUYECKHE KO-
ne0aHus M UX XapaKTepUCTHKU. MexaHuueckue rapMoHuYe-
ckue kosebanus. ['apmonnueckuit ocumsTop. [IpyKUHHBIH,
¢u3znueckuil U MaremMatuyeckui MasTHUKU. CloXeHue rap-
MOHHYECKHX KOJeOaHUi OJHOTO HaNpaBJICHUS U OAMHAKOBOU
yacToThl. Clo’keHue B3aUMHO MEpHEHIAUKYISPHBIX Koyieha-
HUH.

Paszgen 2

2 | «MonekyisapHas
¢uszuka u TEp-
MOJMHAMUKa»

MoJieKyJsIpHO-KHHETHYECKAs TeOPHsl HIeaJbHOro rasa.
OnbITHBIE 3aKOHBI UAEATBLHOTO rasza. YpaBHeHue Kiameiipo-
Ha-MengeneeBa. OCHOBHOE YpaBHEHHUE  MOJICKYJISIPHO-
KHHETUYECKOW TEOpUU HJICANbHBIX Ta30oB. 3aKkoH MakcBelia
JUISL pacripesielieHHs] MOJIEKYJI HJ1eaIbHOr0 Ta3a Mo CKOPOCTIM
W DHEPTrUsiM TEIUIOBOTO JBIKeHUs. bapomerpuueckas dop-
myna. Pacnipenenenne bonbimana. OmbITHOE 0OOCHOBaHHME
MOJICKYJISIPHO-KUHETHYECKON TEOPHH.

OCHOBBI TEPMOAHHAMHKH




HaumeHnoBaHue
pasaena
(TeMbl) TUCHH-
IINHBI

Kpartkoe conepxxanue pasnesna

Koma-Bo ya-

Uwncno creneHeil cBOOOIBI MOJEKYIIBI. 3aKOH PaBHOMEPHOTO
pacmpesielieHuss YHEPruH IO CTENEeHSM CBOOOJBI MOJIEKYI.
[TepBoe Hawamo tepmoguHamMuku. Pabora raza mpu m3meHe-
Huu ero oo6bema. TermnoemkocTs. I[IpumeHeHHe mepBoOro
Hayajla TePMOJMHAMUKH K H3omporieccaM. AnnadaTHIeCKHii
nporiecc. [TomuTpomnHerii mporecc. Kpyroroit npornecc(iuki).
OO6paruMbie 1 HeOOpaTUMBIE IPOIIECCHL. DHTPOMHS, €€ CTaTH-
CTUYECKOE TOJIKOBAHUE U CBS3b C TEPMOJMHAMHUYECKOU BEPO-
SITHOCTHIO. BTOpOe Havano tepMoauHaMuku. TernaoBbie JBH-
ratenu v xosojaubie Mamuubl. [ukin Kapuo u ero KITJ ns
WJICATBHOTO Ta3a.

Paznen 3
«JIEKTPUYECTBO
Y MarHeTu3M»

DJIEKTPOCTATHKA. 3aKOH COXPAHEHMS 3JIEKTPUUYECKOIO 3apsi-
na. 3akon Kymnona. Dnekrpocraruueckoe mosie. Hampspken-
HOCTh 3JIEKTpocTatudyeckoro nosst. [IpuHuun cyneprno3unuun
anekTpocrarndyeckux noseut. [lone nunoss. [loreHuunan snek-
TpOCTaTUUECKOro mnois. HampsykeHHOCTh Kak IpaJMeHT IOo-
TEeHIMaIa. DKBUIOTEHLUUAIbHBIE TOBEPXHOCTU. DJIEKTPOCTa-
TUYECKasi €MKOCTh YEJUHEHHOIo NnpoBoaHMKa. KoHneHcaro-
pBl. DHEPrUs CUCTEMBI 3apsA0B, YEAMHEHHOTO MPOBOAHUKA U
KOHJIEHCAaToOpa. DHEPrus 3JaeKkTpoctaTuiyeckoro noss. [locro-
SIHHBIA DJIEKTPUYECKUM TOK. DJEKTPUUECKUH TOK, CHila U
MJIOTHOCTh TOKAa. CTOPOHHME CHJIBI. DNEKTPOJBIKYIIAs CHIIA
u HanpspbkeHue. 3akoH Oma. ComnmpoTUBIIEHHE MPOBOJIHUKOB.
Pa6ota u momuoCTh TOKa. 3akoH JIxxoynsa-Jlenna. 3akon Oma
JUTsl HeoAHopoaHoro y4yacTka 1enu. [IpaBuna Kupxroda mist
pa3BETBJIEHHBIX LIECTICH.

MarnuTtHoe noJie. MarouTHOE TOJIE U €ro XapaKTEPUCTHUKH.
3akoH buo-Casapa-Jlannaca. 3akoH Awmmepa. Bsaumonei-
CTBUE NapaslieIbHbIX TOKOB. JlelicTBHe MarHUTHOIO IOJISI HA
JOBYOKYIIUN 3apsij. [J[BrkeHue 3apsHKeHHBIX YacTHI] B MarHUT-
HOM Tosie. DneKkTpomarHuTHas MHAykus. [loTok BekTopa
MarHMTHON WHIYKUUH. SIBIEHHME 2JIEKTPOMAarHUTHOW MHIYK-
uuu. 3akoH ®apazes U €ro BHIBOJBI U3 3aKOHA COXPaHEHMS
sHepruu. BpamieHne pamku B MarHUTHOM Iose. Buxpesbie
Toku (Tokum ®yko). UuaykTuBHOCTH KOHTypa. CaMOMHIYK-
uus. Bzaumuas unaykuus. Tpancdopmatopsl. DHeprust mar-
HUTHOTO TOJIS.

Pasnen 4 «On-
THKa U aTOMHas
¢buznkar»

BoanoBas onrtuka. Murepdepenuns csera.Metoasl Habt0-
nenust uHTepdepeHu csera. HTepdepenius ceera B TOH-
Kux TmieHkax. [Ipumenenue wuHTepdepeHumu. Judpaxuus
ceta. [ludpaxuuonnas pemerka. Paccesnue cera. @opmyia
Bynbda-bparros. EcTecTBeHHBI U MOJNSPU30BAHHBINA CBET.
3axon Mamoca. [lonspouasl. ucnepcus ceera. [lornomnienue

coB/(popma
00y4eHUs
2022, 2021-
2024, 2025
2025
=}
e =
g Z
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o
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4
2
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Koa-Bo ua-
coB/(popma
00y4eHUs
HaunmeHnoBaHnue 2022’ 2021-
Ne PAIRcTA Kpartkoe conepxxanue pasnesna P 2025
- (TeMbl) TUCHH- p ALY pasi 2025
IJIMHBI
2 2
5 g
=] ]
o
cBera. 3akoH byrepa.
JyieMeHThbI (PM3UKH ATOMHOI0 SI/IPAa U 3JIeMEHTAPHBIX Ya-
crul. Pasmep, cocraB u 3apsj aTroMHOTO sapa. MaccoBoe u
3apsgoBoe yucio. JleekT Macchl M SHEPrusi CBsI3U sjIpa.
SAnepusle cunbl. Monenu sapa. PannoaktuBHOE U3ydeHUEe U 4
€ro BUJbL. 3aKOH paJMOaKTUBHOro pacnana. [IpaBuino cme-
menus. SAnepueie peakuuu. [enenue sanep. SAnepHas sHepre-
THUKA. TepMOsIepHbIE pEaKIUK.
HUTOI'O 32 6

3.3 Coneprkanue 1a00OpaTOPHBIX 3aHATUH O JUCIHILIAHE, B TOM YHCJIE 3JICMCHTOB MPAKTHU-
YECKOHM MOArOTOBKH, CTPYKTYPUPOBAHHOE MO pa3zeiiaM C YKa3aHUEM OTBEJICHHOI'0 Ha HUX KOJIMYe-
CTBA AKAJEMUYECKUX YaCOB U BUJOB 3aHSATHI:

Buj Tekyuero KOHTpoJst

KoJ-Bo yacos/
¢opma 00yue-
HuUSA

Hanmenosanne | Ne M Ha3BaHHe CEMHHAPOB / IPaKTHYe- o e
Ne | pasaena (Tembi) CKHX 3aHATHIA / 1a60paTOPHBIX padoT 7 2
ZMCIVBERHHE! Inemenmul nPAKmMuuecKol no020moseKu 2
2022, | 2021-
2024, 2025
2025
BagsaTtue No 1 Jormyck k mabopaTopHOi
OmnpezneneHre MOMEHTa UHEPLUHU Teja pabore
JTUHAMUYECKUM METOJOM. JiemeHmbl
npaKmuyecKou no020moeKu: » »
HAaY4YUTHCS ONMPENENIATh MOMEHT HHEP-
[[UU CIIOLTHOTO AMCKA (LUIUHAPA) CO
Paszen 1 IIKMBOM M MOJIYYEHHOE ONBITHOE 3Ha-
«Dr3nYecCKue | YeHHE CPAaBHUTH C TEOPETHUECKUM.
1 | OCHOBBI Bansitre Ne 2 Homyck k abopaTopHOii
MEXaHUKH» Omnpenenenne yCKOpEeHUs CBOOOTHOTO pabore
MaJieHuss TPU TIOMOIIM MaTeMaThye-
CKOrO0 MasiTHUKa J1eMeHmbl npakK-
MUYeCcKoil no020MmMo6Ku: HAYIUTHCS 2 2
OTIpEIeNIATh YCKOPEHHE CBOOOIHOTO
MaJICHUS] C TOMOIIBI0O MaTEMaTUYECKO-
ro MasgTHHUKA U TMOJYYEHHOE ONBITHOE
3HAYEHUE CPABHUTH C TEOPETUUECKUM.
Paznen 2 Sanstue Ne 3 Jomyck x m1abopatopHOi
«Momnexysp- Omnpenenenne yaelbHON TEMIOEMKO- paboTte
Has (GHM3MKA M | CTM TBEPAOrO TEla U U3MEHEHHs SH- 5
2 | TePMOAMHAMHU- | TPONIUM  U3OJMPOBAHHOH  CHUCTEMB.
Ka» Dnemenmsl npaKmuueckou noo2o-
moeKu: HAYYUTHCA ONPEACIISITh




HaunmeHoBaHue
pa3jaena (TemMbl)
JUCHUNIMHBI

Ne y Ha3BaHHe CEMUHAPOB / MPaKTHYe-
CKHMX 3aHSATHH / JIaDOPaTOPHBIX padoT
Dnemenmul RPAKMUYECKOU ROOZOMOBKU

Bupn Tekyero KoHTpoJist

KoJ-Bo yacos/
¢opma 00yue-
HUS

OYHO
32049HO

2021-
2025

YACIBHYIO TEIUIOEMKOCTHh TBEPIOIO
TeJa U W3MEHEHUS SHTPONUHU H30JIH-
POBAHHOM CUCTEMBI

Paznen 3
«IIeKTpuye-
CTBO U MarHe-
THU3M»

3anstue Ne 4
OnpeneneHue  CONPOTUBIEHUS U
YICIBHOTO CONPOTHBICHUS MOCTHKOM
Yurcrona. Jnemenmsl npakmuye-
CKOUl n0020MO6KU: O3HAKOMUTHCS C
npreMaMH pacyeTa U HCIIOJIb30BAHMUS
Pa3BETBICHHBIX IIETEH IMOCTOSHHOTO
AIIEKTPHUYECKOTO TOKA.

Jlonyck k 1abopatopHoi

pabote

3anstue Ne 5
Onpenencane KOdPPUIUSHTA TIOJTE3-
HOTO JIeHCTBUSL TpaHchopmaropa U
Kod(dumenTa TparchopMaIum.
Dnemenmsl npaKkmuueckou noozo-
mMOo6KU: 03HAKOMHTHCS C MPUHIIUIIOM
JNENCTBUS U YCTPOWCTBOM TpaHCOp-
MaTopa, ONPEEeNINUTh €ro K.I.J. U KO-
s urmenT rpanchopmanuu.

Jomnyck k naboparopHoit

pabote

3ansatue Ne 6

ITpoBepka 3akoHa Oma aJid LENH Iie-
PEMEHHOTO TOKa. JiemeHmbl NpaK-
mu4eckol no020moeKu: Onpeene-
HUC I/IHZ[yKTI/IBHOFO, EMKOCTHOTO H
obmiero compotuBneHus. [IpoBepka
3akoHa Oma IS [enu TepeMEHHOTO
TOKA.

Jorryck k mabopaTopHOi

pabote

Pasgen 4
«OnTnka n
aToMHas
¢buzuka»

3anstue Ne 7
Onpenenenye JUIMHBI BOJHBI U JHEp-
THH KBAaHTA M3JIy4EHHs Ta30BOTO Jiaze-
pa JII'-75. Dnemenmwvt npaxmuue-
CKOll n0020MO6KuU: W3Iy49eHHs Ta3o-
Boro jaszepa JII'-75.

Jormyck k mabopaTopHOi

pabore

3anarue Ne 8
OmnpeneneHre KOHIIEHTpPAllUM HEW3-
BECTHOT'O pacTBOpa MpH momomu ¢o-
TORJIEKTPOKOJIOPUMETpA. iemeHmbl
npaKkmuuecKkou n0020MOGKU:
Hay4UTbHCSl ONPEIEISATh KOHIEHTPAUU
HEW3BECTHOTO PacTBOpa MPU MOMOIIU
®OKa.

Jomyck k naboparopHoit
pabore

Sausarue Ne 9
Hrorosoe 3auarue

YeTHbN onpoc




Buj Tekyuero KOHTpoJIst KoJu-Bo yacos/
¢opma 00yue-
HUSA
HanMmenoBanue Ne u Ha3BaHMe CEMHHAPOB / IpaKTHYe- o e
Ne | pa3pena (Tembl) CKHMX 3aHSATHH / JIaDOPaTOPHBIX padoT z Z
o S <
AMCIUDEHHEY Inemenmul nPAKMUUECKOU NOO20MOBKU 3
2022, | 2021-
2024, 2025
2025
Hroro 16 8

3.3.1 Coneprkanue NpakKTHUECKUX 3aHATUHN MO JUCHUIUIMHE, B TOM YUCIIE SJIEMEHTOB MPAKTHU-
YECKOM MOArOTOBKH, CTPYKTYPUPOBAHHOE MO pa3zeiiaM C yKa3aHUEM OTBEJICHHOI'O Ha HUX KOJUYe-
CTBA AKAJEMUYECKHX YaCOB U BUJOB 3aHATHM:

HaumeHnoBanue pa3je-
Jia (TeMbI) THCHMITHHBI

Ne y Ha3BaHMe CeMHUHAPOB / MPaK-
THYECKHX 3aHATHII / 1a6opaTop-
HBIX padoT
Dnemenmul nPAKMUUecKoli n002o-
moeKu

Bupn Tekyero KoHTpoJist

KoJ-Bo yacos/
¢opma odyue-
HHUSA

N S| 32049H0
o N
o B

Pazpmen 1
«Dusunueckue
OCHOBBEI
MEXaHHUKH»

[IpaxTnueckoe 3anstue Ne 1.
Kunemaruka MarepuanbHOM TOY-
Ku. JluHamuka MarepuaibHON
TOYKH. J[MHaAMUKa BpamaTeabHO-
ro JBW)XECHUS. J1eMeHmbl npakK-
MuUYecKoil n0020moeKu: OCBOUTH
Matepuan (U3MUYECKHE OCHOBBI
MEXAHUKH

VYerHslit onpoc

IIpakTnueckoe 3anarue Ne 2.
Konebanus u BoiHa. Inemenmuot
npaKkmuueckoi no020moeKu:
OCBOUTh MaTepuan (uU3NYECKue
OCHOBBI MEXaHUKHU

VYerHslit ompoc

Pazgen 2
«MonekynsapHas
¢uszuka u TEpMO-
TUHAMHKa»

[IpakTuueckoe 3anarue Ne 3.
OneMeHThI MOJIEKYJISIPHO-
KMHETUYECKOM TEeOpuH U CTaTH-
cTUYecKor (QU3UKHU. SIBIeHMs Te-
pekoca. PeanbHBI Taz3 U KUA-
KOCTb. JleMeHmbl npaxmuue-
CKOUl n0020mO6KU: OCBOUTH Ma-
Tepuan MOJIEKYIspHas (u3MKa M
TEPMOJAMHAMHKA

YcrHBI onpoc

IIpakTuyeckoe 3anstre Ne 4.
TepmoanHaMuKa.

Dnemenmul npakmuyeckoii noo-
20MO6KU: OCBOUTH MaTepHanl Mo-
JeKynspHas (QU3UKa U TEPMOIH-
HaMHKa

YcrHBIi onpoc

Pasznen 3
«INEKTPUUECTBO U
MarHeTu3m»

[IpakTuyeckoe 3ansTue Ne 5.
DneKTpocTaTHKa. DIEKTPUYECKUN
TOK. Dnemenmul npaKmuqeckoi

VYerHslit onpoc




HaumenoBanmue pasje-
J1a (TeMbl) AU CHHUIIHHBI

Ne u Ha3BaHMe CeMHUHAPOB / PAK-
THYECKHX 3aHATHII / JadopaTop-
HBIX padoT
Dnemenmul nPAKMUUecKol noo2o-
moeKu

Bupn Tekyero KoHTpoJist

Kou-Bo yacoB/
¢opma 00yue-
HUS

n0020MO6KU: OCBOUTH MaTcpHuall
OJICKTPUYCCTBO U MarHCTHU3M

[IpakTuueckoe 3anarue Ne 6.
Maruetusm. nemenmst npak-
muueckoi no020MoOGKuU: OCBOUTH
Marepuan AJICKTPUYECTBO U Mar-
HETU3M

YcrHBI onpoc

[IpakTuueckoe 3ansitue Ne 7
DNEeKTPOMarHuTHOE H3Iy4YeHUE U
CBET. JnemeHmwvl npaKmuye-
CKOIl n0020MO6KU: OCBOUTH Ma-
TepHUan SIEKTPUUYECTBO U MarHe-
THU3M

VYerHbli onpoc

Paznen 4
«OnTuka u
aToMHas (PU3UKa»

[IpakTuueckoe 3austue Ne 8
DONEeMEHTbl y4€HUsI O CTPOECHHUHU
aToMa. Jiemenmoul npaKmuye-
CKOIl n0020MO6KU: OCBOUTH Ma-
TepHUan SJIEKTPUUYECTBO U MarHe-
THU3M

VYerHslit onpoc

[IpakTuueckoe 3anarue Ne 9.
HTorosoe 3ansTHE

YcrHBI onpoc

Htoro

48 -

3.4 ConepkaHre CaMOCTOSITEIILHOW pabOThl 00YYAIOMIUXCS MO JTUCIUIUIMHBI, CTPYKTYPHUPO-
BaHHOE I10 pa3/ieNiaM C YKa3aHHeM OTBEJICHHOTO Ha HUX KOJIMYECTBA aKaJIeMUYECKUX YaCOB U BUOB
CaMOCTOSITEJIbHOM pabOThI:

KoJs-Bo uyacoB /
dopma o0yuenus

2022,2024, | 2021
HaunmMmeHnoBaHue 2025 -
Ne pasieia By caMocTOATEILHOM PaGoThI 2025
(TeMbl) TUCIU-
IJIMHbI -
<
S 3
1 | Pazgen 1 «®Pwusu- | 3akperuieHre MpoiIeHHOro MaTepuana. [loaroropka K
YecKHe  OCHOBBI | TaOOpaTOpHBIM paboTaM. BEIMOTHEHHE TOMAIIHEro 10 33
MEXaHUKI 3a/TaHUSI.
2 | Pazmen 2 «More- | 3akperuieHue poiieHHoro Mareprana. [loaroroBka k
KynspHas gu3uka | 1TaboparopHbIM paboTaM. BEITOTHEHHE TOMAIIHEro 10 32
U TEpMOAMHAMU- | 3a/IaHMUS.
Ka»»
3 | Paznen 3 3akperuieHne mpoiieHHoro marepuana. [loaroroska 10 32




Kosn-Bo 4acoB /
dopma o0yueHnus

2022,2024, | 2021
HaumeHnoBanmne 2025 =
azjena .
Ne PasR Buja caMmocTosiTe/IbHOM padoThl 2025
(TeMbl) AUCIH-
MJIAHBI w
<
8 =
g g
o o
«DQnexTpuyecTBo | 1abopaTopHbIM paboTaM. BeImonHeHHe JOMAaIIHEro
Y MAarHETU3M 3a7aHusl.
Paznen 4 3akperuieHue npoiaenHoro marepuana. [logroroka k
«OnTuka U aroM- | 1abopaTopHbIM paboTaM. BpITONHEHHE JOMAIIHETO 16,7 31,7
Has pu3nKay 3aJlaHusl.
KoHTakTHBIE Yackl Ha IPOMEXKYTOUHYIO aTTECTALIUIO 1,3 1,3
Uroro 48 130

10




4. IEPEYEHb Y‘IEIEHO-METOI[I/I‘IECKOFO OBECIIEYEHUSA J1JIA
CAMOCTOSITEJBbHOU PABOTHI OBYYAIOUIUXCS IO JUCIUITJIUHE
CamocrosTenbpHast paboTa 00yJaronuxcs Mo TUCIHUIUINHE 00eCTIeYHBACTCS

Ne pa3znena nuc-

HUILIMHEBI. Bug

CaMOCTOSITE/Ib-
HOIl padoThbI

HaumenoBanue
yueOHO-MeTOANYEeCKUX MaTePHAJIOB

KoanuyecTBO B 0M0-
JHOTEKE / CCBLIKA
Ha DBC

Pazgen 1 «dusn-
YEeCKHUE OCHOBBI
MEXAHUKNA»

1) ®dusuka. MexaHuka U MOJICKYJIsIpHAs (PHU3UKA : METO-
nudeckue ykazanus / coctaButenu E. I'. banenko, A. T
Moxpuesuu. — Ilepcuanosckuii : Jlonckoit I'AY, 2020.
— 40 c. — Tekcr : snekrponnslii // JlaHb : 3IEKTPOHHO-
OoubIMoTeYHas cUcCTeMa. URL:
https://e.lanbook.com/book/148578. — Pexum moctyma:
JUIsl aBTOPU3. M0JIb30BATEIICH.

https://e.lanbook.co
m/book/148578

2) NBanos, 1. B. CoopHUK 33734 10 KypCy OCHOBBI (u-
3UKU U Onodusuku : ydyeOHoe mocobue / M. B. VBaHoB.
— 2-e usn., ucnp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekcr : 37ek-
TpOHHBIN // JIaHb : 3MEKTPOHHO-OMONMMOTEYHAsT CUCTEMA.
— URL.: https://e.lanbook.com/book/210920. — Pexum
JOCTYTIA: JUIsl aBTOPU3. TOJIb30BaTEIICH.

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

3) ®usuka : METOAMYECKUE YKA3aHUS U 3aIaHUsl I KOH-
TposibHOU paboThl / cocT.: E.I'. banenko, B.B. Manako. —

[lepcuanoBckuii Houl’'AY, 2015. - 61 c. -
http://ebs.rgazu.ru/index.php?g=node/4742. — Tekct
JJIEKTPOHHBIN.

12

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

4) buo¢usuka: METOJMYECKHE yKa3aHUs U 3aJaHus JUIs
KOHTpOJbHOM pabotel / coct.: E.I'. banenko, B.B. Mana-

ko. — Ilepcuanosckuii : Jloul’'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?q=node/4735. — Tekct
JJIEKTPOHHBIN.

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

5) UBanos, U. B. OcHoBbI (u3nku u Onodusuku : y4aeo-
Hoe mocobwue / 1. B. IBaHOB. — 2-¢ m37., ucmp., JA0I. —
Cankr-IlerepOypr : Jlanb, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — Tekcrt : anekTpoHHsbIii / Jlanb : smek-
TPOHHO-OMOMHOTEeYHAs cucTeMa. URL:
https://e.lanbook.com/book/210917. — Pexum nocryma:
JUIsl aBTOPHU3. MOJIb30BATEIIEH.

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

6) OnpeneneHre MOMEHTa MHEPLMU TBEPAOrO Tesa M-
HaMHUYECKUM METOJIOM : MeToauueckue ykazanusi / E.I.
banenko, T.1O. TapycoBa. — Ilepcuanosckuii : JlIonI'AY,
2014. — 22 c. - http://ebs.rgazu.ru/index.php?q=node/4741

. — TeKCT : 3JIEKTPOHHBIN.

http://ebs.rgazu.ru/in
dex.php?0=node/474
1

7) Onpenenenne ycKopeHne cBOOOTHOTO TAJEHUS C TO-
MOIIbI0 MATEMaTHYECKOTO MasTHUKA: METOJIMYECKUE yKa-
3anust / E.I'. banenko, T.}FO. TapycoBa. — Ilepcuanos-

CKUH : Houl"'AY, 2014. - 20 C.
http://ebs.rgazu.ru/index.php?g=node/4603. — Tekcr
JJIEKTPOHHBIN.

http://ebs.rgazu.ru/in

_|dex.php?g=node/460
13

8) 3amaHus U1 TECTOBOIO KOHTPOJIS ayIWTOPHOHN M ca-

http://ebs.rgazu.ru/in

11



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

Ne paznena nuc-

IUIIIMHBI. Bua

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoanuyecTBo B 0H0-
JHOTEKE / CChLIIKA
Ha 9bC

MOCTOSITEIbHON pabOThI CTY/IEHTOB Ha MPAKTUYECKHUX 3a-
HATHSX 0 Kypcy (U3MKHU : y4eOHO-METOIMUYECKOE MOCO-
oue / cocraButens E.I'. bamenko.. — IlepcuanoBckuii :
Houckoit 'AY, [6. r.]. — Yacte 1 — 2016. — 50 c. —
http://ebs.rgazu.ru/index.php?q=node/4861. Tekcr
JJIEKTPOHHBIN.

dex.php?0=node/486
1

Paznen 2 «Moune-
KyJsipHast pusnka
1 TEPMOJIMHAMH-

Ka»

1) Uanos, U. B. COopHuUK 3a1a4 110 KypCy OCHOBBI (-
3UKU U Onodusuku : yuyebHoe mocodue / M. B. BaHOB.
— 2-¢ u3n., uctp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c. — ISBN 978-5-8114-1349-2. — Tekcr : 31ek-
TpOHHBIN // JIaHb : 3MEKTPOHHO-OMONIMOTEYHAsT CUCTEMA.
— URL.: https://e.lanbook.com/book/210920. — Pexum
JOCTYTA: JUIsl aBTOPU3. TIOJIb30BaTEIICH.

https://e.lanb
ook.com/book/21092

0

2) ®usrKa : METOAUYECKHE YKa3aHUs U 3aJaHusl ISl KOH-
TposbHOM paboTsl / coct.: E.I'. Banenko, B.B. Manako.
[lepcuanoBckuit  :  Jonl'AY, 2015.
http://ebs.rgazu.ru/index.php?g=node/4742.
3IICKTPOHHBIN.

61 c -
Texkct

http://ebs.rgazu.ru/in

~|dex.php?q=node/474

2

3) buodwusuka: MeTonuyecKue yKazaHUs W 3aJaHUS IS
KOHTpoJIbHOU paboTel / cocT.: E.I'. banenko, B.B. Mana-

ko. — IlepcuanoBckuit : JonI'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?0=node/4735. — Tekct
JJIEKTPOHHBIN.

15

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

4) VBanos, 1. B. CoopHHK 3a1a4 1O KypCy OCHOBBI (hu-
3UKU U Onodusuku : yuyeObHoe mocodbue / M. B. VBaHoB.
— 2-e usn., ucnp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekcr : 37ek-
TpPOHHBIH // JlaHb : 2MEeKTpOHHO-OUONIMOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/210920. — Pexwum
JIOCTYMA: JIsl aBTOPU3. TIOJIH30BaTElNeH.

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

Pasnen 3
«DNEeKTPUIECTBO
U MAaru€Ttu3sm»

1) Usanos, U. B. COopHuUK 33134 10 Kypcy OCHOBBI (u-
3UKU U Onodusuku : yuebHoe mocodue / M. B. VBaHoB.
— 2-e m31., uctp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekcr : 2mek-
TPOHHBIN // JlaHb : 37IeKTpOHHO-OMONIMOTEUHAsE cUCTEMA.
— URL: https://e.lanbook.com/book/210920. — Pexum
JIOCTYMA: JUIsl aBTOPU3. N0JIb30BaTENEH.

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

2) ®usnka: METOIMYECKHUE YKa3aHUs U 3a/laHus Ul KOH-
TpoabHOU pabotsl / cocT.: E.I'. banenko, B.B. Manako. —
Ilepcuanosckuit @  Joul'AY, 2015. 61 c. -
http://ebs.rgazu.ru/index.php?q=node/4742. Tekcr

12

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

12


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

Ne paznena nuc-

IUIIIMHBI. Bua

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoanuyecTBo B 0H0-
JHOTEKE / CChLIIKA
Ha 9bC

3JICKTPOHHBIN.

3) buodwusuka: Meronuyeckue yKazaHUs U 3aJaHUS IS
KOHTpoJIbHOU paboTel / cocT.: E.I'. banenko, B.B. Mana-

ko. — Ilepcuanosckuit : JonI’'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735. — Tekcrt
JJIEKTPOHHBIN.

19

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

4) Wsanos, 1. B. OcHoBbI Gu3UKH 1 OMOPH3UKH : yueO-
Hoe mocoowue / 1. B. IBaHOB. — 2-¢ 3., UcHp., JIOI. —
Cankr-IlerepOypr : Jlanp, 2022. — 208 ¢. — ISBN 978-
5-8114-1350-8. — Tekcrt : anmekTpoHHbIi // JlaHb : 31ek-
TPOHHO-OMOIHOTEeUHAs cucTema. URL:
https://e.lanbook.com/book/210917. — Pexum goctyma:
JUIsl aBTOPH3. MOJIb30BATEIICH.

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

Pasnen 4
«OnTUuKa U aToM-
Has QUMK

1) Uanog, U. B. COopHuUK 3a1a4 110 KypCy OCHOBBI (-
3UKH ¥ Omodu3uku : yuyeOHoe mocodbue / M. B. MBaHOB.
— 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022, —
128 c. — ISBN 978-5-8114-1349-2. — TekcT : 37€k-
TPOHHBIH // JIaHb : 37IEKTPOHHO-OMOIMOTEYHAsT CUCTEMA.
— URL.: https://e.lanbook.com/book/210920. — Pexwum
JOCTYMA: JUIsl aBTOPHU3. TIOJIb30BATEINICH.

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

2) ®Ousmka: METOAMYSCKHE YKAa3aHUs U 33aJaHus JUTsl KOH-
TposibHOU paboThl / cocT.: E.I'. banenko, B.B. Manako. —

[lepcuanoBckuii Houl’'AY, 2015. - 61 c. -
http://ebs.rgazu.ru/index.php?aq=node/4742. — Tekct
JJIEKTPOHHBIN.

12

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

3) buodusuka: Meronuyeckue ykazaHus U 3aJaHUS IS
KOHTpOJbHOM pabotel / coct.: E.I'. banenko, B.B. Mana-

ko. — IlepcuanoBckuit : Jloul'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?q=node/4735. — Tekct
JJIEKTPOHHBIN.

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

4) Upanos, 1. B. OcHoBbl (u3uku u Onodusuku : y4ueo-
Hoe mocoowue / 1. B. UBaHOB. — 2-¢ 3., ucmp., JI0IM. —
Cankr-IlerepOypr : Jlanb, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — Tekcrt : anektpoHHsbIii / Jlanb : smek-
TPOHHO-OMOMHOTEeYHAs cucTema. URL:
https://e.lanbook.com/book/210917. — Pexum nocryma:
JUIsl aBTOPHU3. MOJIb30BATEIIEH.

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

5) 3agaHus 71 TECTOBOTO KOHTPOJS ayJIUTOPHOM M ca-
MOCTOSITEIbHON pa0OTHI CTY/IEHTOB Ha MPAKTHYECKHUX 3a-
HATHUAX 10 Kypcy QU3UKU : yueOHO-METOINYECKOE MOCO-
oue / cocraBurens E.I'. banenko.. — IlepcuaHoBCKkuit :
Houckout 'AY, [6. r.]. — Yacte 1 — 2016. — 50 ¢. —
http://ebs.rgazu.ru/index.php?g=node/4861. Texkcr
JJIEKTPOHHBIN.

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

13


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/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

5 OIIEHOYHBIE MATEPHAJIBI JIJISI TPOBEAEHWS ITIPOMEXYTOYHON

ATTECTAIIMN

5.1 llepeyens KOMMeTEeHIMI ¢ yKa3aHHeM 3TanoB uX GopMHUpPOBaHUSs B mpollecce
0CBOEHMs 00pa30BaTe/IbHON NPOrpaMMbl

Kon
KOMIIe-
TEeHLHHU
/| Huan-
KaTop
A0CTH-
JKEHHS
KoOMIIe-
TeHIHH

Conep-
JKaHue
KOMIIe-
TeHI[UH
(nu
YacTH)

ce

Haunmeno-
BaHUE HH-
AMKaTOpa
JOCTHKe-
HHUA KOM-
MNETCHIINHN

B pe3yabrare u3yueHusi y4eOHOH TUCHHUIIMHBI

00y4yaruuecs 10JKHbI:

| 5Tan
3HATh

1l >Tan
YMeTh

11 3Tran
HaBbIk u (11)
OIIBIT /e Te/Ib-

HOCTH

14




Criocoben
npumMe-
HATH OC-
HOBHEIE
3aKOHBI U
METO/IBI
Hccleno-
BaHUM
ecre-
CTBEHHBIX
HayK st
pereHus
3a1a4
npodec-
CHOHAJIb-
HOH jes-
TENBHO-
CcTH

OIlK-2 /
OIIK-2.1

[Ipumensier
OCHOBHEIE
3aKOHBI
€CTECTBCH-
HBIX  HayK
JUIsL  pete-
HUS  3aj]a4
npodeccuo-
HaJIbHOU
JEeSITeIIbHO-
CTH

OCHOBHBIE  TOHSI-
ThsA, (usudeckue
ABJICHUSI,  OCHOB-
HBIC 3aKOHBI U MO-
JIeNd  MEXaHUKH,
JJIEKTpUYECTBA U
MarHeTusma, KoJje-
OaHMii U  BOJH,
KBAaHTOBOW  (pu3u-
KM,  CTaTHCTHYe-
CKOW (UBUKH |
TEPMOUHAMUKY;
IpaHUlBl HUX MpH-
MEHUMOCTH, TMpH-
MEHEHHE 3aKOHOB
B BaOKHEHIINX
MPAKTUYECKUX
MIPHIOKCHUSX .
OcHoBHBIE  (hu3U-
YecKHe BEIUYUHBI
u (usnueckue
KOHCTaHTHI, ux
oTpeieNieHue,
CMBICTI, CLIOCOOBI U
CIMHUIIBI UX HU3ME-
peHust; QpyHaaMeH-
TanpHble  (uU3NUe-
CKHE€ OTBITBI U X
polib B Pa3BUTHH
HAyKH; - Ha3Hadye-
HUE W TIPUHITUTIBI
JIEUCTBUSA BaX-
Helmmx  ¢usnye-
CKUX MPHOOPOB.

Hcnons3zoBare oc-
HOBHBIC  TIPUEMBI
00paboTKu dKCITe-
PUMEHTAILHBIX

JTaHHBIX;  pelaTh
TUTIOBBIC  3a/1a4u
0 OCHOBHBIM pa3-
Jenam busuKy;
OOBSICHUTH OCHOB-
HbIC Ha0JII0/1aeMbIe
OPUPOJIHBIE U TEX-
HOTCHHBIC SIBIICHUS
u 3¢pdeKTsl ¢ To-
3unuii - QyHIaMeH-
TaJbHBIX (U3UYe-
CKUX B3auMOJci-
CTBUM;  HCTOJIKO-
BBIBaTh CMBICH (Pu-
3WYECKHUX BEIIMYUH
U TIOHATHH; 3alu-
CBIBaTh YpPaBHCHUS
I (PUBHYECKHUX
BEJIMYMH B CHUCTE-
me CU. Paborats ¢
npudbopamu U 000-
pyIOBaHHEM  CO-
BpEeMEeHHOH  (pu3u-
yeckor sabopato-
pUH; UCTIOIB30BATh
METOIbl  (u3nye-
CKoro u (usmko-
XUMHYECKOTO.

Bnanerr, wmeTto-
JaMH  DKCIepHU-
MEHTAJILHOTO
UCCIICIOBAHMS B
¢usuke (TUIaHH-
poBaHHe, MOCTa-
HOBKa M o00Opa-
00TKa DJKCHepHu-
MEHTA); HCITOJb-
30BaHUsI OCHOB-
HBIX 00mIehU3u-
YECKUX 3aKOHOB
U TPUHIMUIOB B
BOKHENIINX
MPAKTUYECKUX
MIPHIIOKCHUSX;
MIPUMEHEHUS
OCHOBHBIX  Me-
TOMOB  (hU3HKO-
MaTeMaTH4eCcKo-
ro aHamu3a s
pelieHus  ecrte-
CTBEHHOHAYY-
HBIX 3a/1ay.
[IpaBunbHOM
AKCIUTyaTaluu
OCHOBHBIX TIPH-
O00poB u 000py-
JOBaHHS COBpE-
MEHHOW  u3u-
yeckon Jsabopa-
TOPUU; HCTIONb-
30BaHUS METO-
OB (hU3UYECKO-
ro MOJCITHUPOBA-
HUS Ha TPaKTU-
Ke.

5.2 OnucaHue nNoka3zarteJieil 1 KpUTepUeB OLICHMBAHUS KOMIIeTeHIMIi HA Pa3JMYHBIX 3Tanax
uX (pOpMHPOBaHUS, ONIMCAHUE HIKAJ OLlEHNBAHUSA

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

«XOpouIo», «KyaoBJICTBOPHUTCIbHO», «KHECYAOBJICTBOPUTCIIBHO» B @OpMe OK3aMCHa.

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

Pezynomam 0oy-

Kpumepuu U nokasameiiu OUeHU6AHUA PE3YIbmamaoe 06ylleHu}l

YeHun
no oucyuniune

«Heyooenemeo-

pumeiibro)

«0061€MEopu-
MenbHOY

wxopouio»

«womjauuno)

15




Pe3ynomam 0oy-

Kpumepuu U nokaszameiiu OUCHU6AnUsA pe3)ibmanoe 05yuenuﬂ

ueHus «HEy0081emeo- | «y0061emeopu-

«xopowio» «OmauyHO»
no oucyuniuHe pumenvHo» meibHo»
| 3Tan ®parmentapable | Hemosnble 3Ha-| CdopmupoBannblie, | ChopmMupoBan-
3HaTh OCHOBHBIE |3HAHUSI OCHOBHBIX |[HMSI ~ OCHOBHBIX | HO co/iepsKallye | Hble W CHCTeMa-
NOHATHSI, pU3nde- |MOHATHH, (U3U-|NOHATUH, (U3U-|0TAe/bHBbIE NPO0e-| THYECKHE 3HAHUS
CKHE SIBJICHUS, YECKHUX SBJICHHM, |UECKUX SIBICHMI, |JIbI 3HAHMSL OCHOB-|OCHOBHBIX IIOHS-
OCHOBHBIC 3aKOHBI |OCHOBHBIX 3aKO-|OCHOBHBIX 3aKO-|HBIX MOHSATUH, (u-|THi, (PU3NIECKuX
U MOJIEJIU MeXa- HOB W MOJEJEH |HOB U MOJIENEH |3UUeCKUX SBJICHUH, | ABJICHUNA, OCHOB-
HUKH, DJICKTpUYE- |MEXaHUKH, OJICK-|MEXaHUKH, 3JICK-|OCHOBHBIX 3aKOHOB|HBIX 3aKOHOB U

CTBa M MarHeTHU3-
Ma, KojIeOaHul 1
BOJIH, KBAHTOBOM
(u3uKy, cTaTu-
CTUYECKOH (hur3H-
KM ¥ TepMOJIMHA-
MHUKH; TPAHUIIBI UX
MIPUMEHUMOCTH,
MIPUMEHCHHUE 3a-
KOHOB B BaKHCH-
IUX MPaKTHYe-
CKUX TPUIIOKCHH-
sx. (OIK-2/OIIK-
2.1)

TpUYECTBA M Mar-
HeTHU3Ma, Koieba-
HUA W BOJH,
KBAaHTOBOM (pu3H-
KM, CTaTHCTHYe-
CKOM (U3HKH W
TEPMOIMHAMUKH;
CPaHUIBI UX IIPH-
MEHHUMOCTH, TIPH-
MEHEHHE 3aKOHOB
B BaKHEUIITNX
MIPAKTHICCKIX
OpUIOXKEeHUsX. [
OrcyrcrBue 3Ha-
HUH

TpUYECTBA u
MarHeTusma, Ko-
jJe0aHui M BOJIH,
KBaHTOBOU (hu3H-
KM, CTaTUCTUYE-
CKOH (U3WKU U
TEPMOJIMHAMUKH,
IPaHUIIBI ux
MIPUMEHUMOCTH,
MpUMEHEHUE 3a-
KOHOB B  BaX-
HEWIINX MPaKTU-
YECKUX  MPHIIO-
JKEHHUSX..

A MOJEJIEN MeXaHU-
KH, JICKTpUYECTBA U
MarLeTu3Ma, Koie-
OaHMii ©  BOJH,
KBaHTOBOW (DU3HKH,
CTAaTHCTHYESCKOM
(bU3UKH U TEPMOJIH-
HaMHUKH, TPaHUIIBI
WX TPUMEHUMOCTH,
MIPUMEHEHUE  3aKO0-
HOB B Ba)KHEHIIMX
MPaKTUYECKUX TPH-
JIOKEHHUSX.

MOJEJIEd MeXaHU-
KM,  JJEKTpUYe-
CTBa U MAarHeTu3-
Ma, KojaeOaHui u
BOJIH, KBaHTOBOH
bu3uKM,  cTaTH-
CTHYECKON (pu3u-
KU U TEepMOJMHA-
MUKH;  TPaHUIIBI
WX  TPUMEHUMO-
CTH, NPUMEHEHHE
3aKOHOB B BaX-
HEUIIUX MPaKTH-
YECKUX MPUIIOKE-
HUSX..

Il oran
Ymers
KCII0JIb30BaTh OC-
HOBHBIE TIPHEMBI
00paboTKH IKCIIE-
PUMEHTAJIbHBIX
JAHHBIX;, peraTh
TUIIOBBIE 33]]a41
110 OCHOBHBIM pa3-
nenam (QU3HKHY;
O0OBSACHUTH OCHOB-
HbIe HaOIo/1ae-
MBI TIPUPOIHBIC U
TEXHOTE€HHBIE SIB-
neHus 1 3pPexTs
¢ mo3unui QyH-
JTaMEHTaJIbHBIX
(hbU3UYECKUX B3a-
UMOJCHUCTBHIA;
HCTOJIKOBBIBaTh
CMbICH Qu3nye-
CKUX BEJIMYUH H
TMOHSITHM; 3aITUCHI-
BaTh YpaBHEHUS
TUTsT PUBHYECKUX
BEJINYUH 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 TEXHOTEH-
HBIC SIBJICHUS W
a3¢hdexTh ¢ mo3u-
uui  ¢QyHIameH-
TalbHBIX (hU3HUe-
CKUX B3auMOJIeH-
CTBUI; HCTOJIKO-
BBIBaTh CMBICTT
dbuznueckux  Be-
JUYAH W TIOHS-
TUHW; 3alUCHIBAThH
YpaBHCHHS IS
dbuznyeckux  Be-
JUYAH B CHUCTEME

B uesom ycnem-
HOe, HO He CH-
cTeMaTH4ecKoe
YMeHHMe HCIIOJIb-
30BaTh OCHOBHBIE
npuemMbl  oOpa-
OOTKH 3KcIepu-
MEHTAJIbHBIX
JAHHBIX; peIIaTh
TUTIOBBIE 3aJ]a4
o OCHOBHBIM
pasnenam  Gu3H-
KU,  OOBSACHUTH
OCHOBHBIE
HaOJIFOJaeMble
MPUPOIHBIE
TEXHOTCHHBIC
ABIeHUS U 9¢-
(hEeKTHI ¢ O3UTUI
dbyHIaMeHTalb-
HBIX (DU3HUECKUX
B3aNMMOJCHCTBUI;
HCTOJIKOBBIBATH
CMBICT  (hu3HUe-
CKHX BEJIMYUH U
MOHATUM;  3allu-
ChIBaTh ypaBHe-

u

B uesiom ycnemuHoe,
HO cojiep:Kaliee OT-
JeJIbHbIE  MPOOeIbI
YMEHHEe UCIIOJIb30-
BaTh OCHOBHEIC
npueMbl  00paboTKu
IKCIIEPUMEHTAITb-

HBIX JaHHBIX; pe-
maTh THUIIOBBIC 3a-
a4 10 OCHOBHBIM
pasznenaM  (U3HKHY;
OOBSICHUTH  OCHOB-
Hble HaOJIOgaeMble
OPUPOJIHBIE U TeX-
HOTCHHBIC  SIBJICHHS
U 3pEeKTh ¢ Mo3u-

1005051 ¢dbyHaMeH-
TaJIbHBIX  (uU3NYe-
CKHUX B3anMOJEH-

CTBUM; HCTOJIKOBBI-
BaTh CMBICI (U3H-
YECKUX BEJIIMYUH U
MOHSATHH;  3aIUChHI-
BaTh ypaBHEHUS IS
(bu3nuecKkux BeH-
yuH B cucrteme CU.

YcnemHoe n cu-
cTeMaTHYecKoe

YMEHHME HCITOJIb-
30BaTh OCHOBHBIC
npueMsl 00padboT-
KM  DKCIIEpUMECH-
TaJbHBIX JAHHBIX;
pemarb THUIIOBBIC
3a7a49M IO OCHOB-
HBIM paznenam
¢busuku;  o0bBsC-
HUTh  OCHOBHBIC
Ha0Jr01aeMBbIe

MIPUPOTHBIC u
TEXHOTCHHBIC SIB-
neHus u 3G HeKTh
c mno3uuuil ¢QyH-
JTaMEHTaIbHBIX

¢busznyeckux B3a-
HMOICHCTBH;

HCTOJIKOBBIBATh

CMBICT  (pu3HUe-
CKMX BEJIMYHMH U
MOHATUM;  3amu-
ChIBaTh  ypaBHE-
HUS 11 (u3nde-
CKMX BEJIUYHH B
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Pe3ynomam 0oy-

Kpumepuu U nokaszameiiu OUCHU6AnUsA pe3)ibmanoe 05yuenuﬂ

ueHus «HEy0081emeo- | «y0061emeopu-

«xopouto» «OMIUYHO»
no oucyuniuHe pumenvHo» menbHo»
2/0IIK-2.1) CH. / OrcyrerBue | Hust i husnde- cucreme CIH.

yMeHui CKUX BEJIUYMH B
cucreme CU.

Il 5Tan ®parmentapHoe |B ueiom ycnem-|B menom ycnemHoe,| YcnemHoe W cH-
Baaners HaBbI- | IpUMeEHEHHE HOEe, HO HE CH-|HO CONPOBOKIAK-| CTEMATHYECKOE
KaMM SKCIIepH- HABBIKOB JKCIIE- | cTEMATHYeCKoe |Ieecsi OTAeJIbLHbIMH | IPUMeHeHHe
MEHTAJBHOTO MC- |PUMEHTAJIBHOTO | MpHMEHEeHHe OIIMOKAMM TNpHMe-| HABBIKOB  OKCIIe-
clieIoBaHMs B Q- |HMCCIIEIOBAaHMS B|HABBIKOB JKCIIC- | HEHHE HABBIKOB | pPUMEHTAJILHOTO
3uKe (MIaHupoBa- |(pusmke (TUIaHU- | pPUMEHTAIBHOTO |IKCIEPUMEHTAIbHO- |MCCIICIOBAHUS B
HUE, IOCTAaHOBKA U |pOBaHME, II0CTa-|MCCIEAOBaHUS B|TO HCcleAoBaHUsA B|dusuke (TUaHu-
o0paboTka 3Kcre- |HOBKa U 00paboT- | pusuke (mnaHu-|dusuke (IUIAHUPO-|pOBAaHUE, TOCTa-
pUMEHTA); UC- Ka O9KCIIepUMEH-|pOBaHHe, II0CTa-|BaHUE, IIOCTaHOBKA| HOBKa M 00paboT-
MOJB30BAaHUS OC- |Ta); HCIOJB30Ba- HOBKA H 00pa-|u o0paboTKa 3KCIle-|Ka  AKCIICPUMEH-
HOBHBIX O0IIe(U- |HUSA  OCHOBHBIX |0OTKa OSKCIEPH-|pPUMEHTA); HCIOJb-|Ta); HCIIOJIb30Ba-
3UYECKUX 3aKOHOB |00Ie(U3NYECKUX |MEHTA); UCIOJIb-|30BaHUSI OCHOBHBIX | HUSA OCHOBHBIX
Y IPUHIIUIIOB B 3aKOHOB U TPHUH-|30BaHHUSI OCHOB-|OOmIePU3NYECKUX  |00OmePU3NIECKUX
BOXHEHIIINX TpaK- [[IMIIOB B  BaX-|HBIX 00mIe(HU3M-|3aKOHOB M TMPUHIIN-|3aKOHOB W IPUH-
TUYECKUX MPWJIO- |HEWIIUX TMPAKTH-|4YeCKHX 3aKOHOB|IIOB B Ba)XHEHINIUX |IUIIOB B Ba)KHEM-
KCHUSX; PUME-  |YECKUX MPHIIOKE-|H MPUHIMIIOB B|MPAKTHYECCKUX IPH-|IIMX  IPaKTHYe-
HEHUS OCHOBHBIX |HHUAX; MPHUMEHE-|BaKHEUIINX JIOXKEHUSIX; TPUMe-|CKUX MPHIOKEHU-
METOJIOB (PU3UKO- |HUS  OCHOBHBIX | IPAKTUYCCKUX HEHUS  OCHOBHBIX [IX; IPUMEHCHUS
MaTEMaTHYeCKOr0 |METOJIOB (PU3UKO-|MPUIOKEHHUSIX; |METOJ0B  (DU3MKO-|OCHOBHBIX METO-
aHaJIM3a JUIsl pe-  |MaTEeMAaTHYECKOTO |[IPUMEHEHHSI OC-|MaTeMaTHYeCKOro  |J0B (buznKo-
IIICHHSI €CTECTBEH- |aHAIM3a JJs pe-|HOBHBIX METOJOB|aHaNM3a Ui pelle- | MaTeMaTH4YeCKOro

HOHayLIHBIX 3aaa4.
(OTIK-2/OTIK-2.1)

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

¢busuKo-
MaTeMaTH4eCKO-
ro aHaigusza s
penieHuss  ecre-
CTBCHHOHAYYHBIX
3azay.

Hus €CTCCTBCHHOHA-
YYHBIX 3aJa4.

aHaiaM3a Il pe-
HICHHS ecTe-
CTBCHHOHAYYHBIX
3a1ad.

5.3 TunoBble KOHTPOJIbHBIEC 32JaHUS WJIH HHbIE MAaTepPUAaJIbl, HeO0OX0UMbIe VISl OLleHKH 3HA-
HMIi, yMeHHUI1, HABBIKOB U (/M) ONBITA JeSITeIbHOCTH, XapaKTepu3yolue 3Tanbl popMupo-
BAaHUs KOMIIETCHIIHII B Ipouecce 0CBOCHUsI 00pa30BaTeIbHON NMPOTrPaMMbI

Ilepeyenb BONPOCOB K KOHTPOJIbHBIM MEPONPUSATHSIM

1) 3anucath GopMmyily U AaTh OINpeesieHUe YIIOBOro MyTH, YIJIOBOM CKOPOCTH U YIJIOBOTO YCKO-

pEHUA.
2)

3)

4)
HUMITyJIbCa.
5)

6)
mapa
7)

8)

B kakux equHUIIAX U3MEPSIIOTCS MOMEHTBI HHEPIMH, CUIIBI M UMITYJIbCa?
Hanummre hopmyinbl s onpeaeneHuss MOMEHTa HHEPLUU CIUIOIIHOTO HUIUMHAPA (IUCKa) U

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

B kakux enquHunax uaMepsieTcs yriaioBoil MyTh, YII0Basi CKOPOCTh U YIIIOBOE YCKOpEeHUe?
JaiiTe onpenenenne abCOTOTHO TBEPIOTO TeTa.
Hanummure ¢opmyny u naiite omnpeneneHuss MOMEHTa MHEPIUH, MOMEHTA CHIIbBI, MOMEHTA

17




9) anumute GopMyINy i KHHETHYECKOH YHEPTHH BPALIATEILHOTO JBUKCHHS TBEPIOTO Tela
U Tella, KaTAIMIerocs Mo TOPU30HTAIbHON TOBEPXHOCTH

10)  Hanwumre GopMyIIbl CBSI3U YIJIOBBIX U JIMHCHHBIX BEIMYHH

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

12)  Jlaiite onpenenenue: Konebanue, cB0OOOIHOE KoleOaHne, rapMOHHYECKOE KoJicOaHue.

13)  3anumuTe ypaBHEHHUE JUIsl CMEIICHUS IPU TAPMOHUYECKOM KOJICOAHUH U MOSICHUTE (PU3UYEC-
CKUU CMBICT, BXOJASIIUX B HETO BEJIMYHMH.

14)  3anumuTe GOpMYIBl U JalTe ONpeIesiCHHEe MEePUo/ia, YacTOThI, aMIUIUTY/bI U (a3bl Koyie-
OaHuUi.

15)  Banumute GopMyly U AaiTe ONMPEACICHUE CHUIIbI, MO/ JCHCTBHEM KOTOPOH COBEPIIAIOTCS
rapMOHHYECKHE KOoeOaHusl.

16)  Banumurte GopMysibl KMHETHUCCKOM, MOTCHIIMAIBHON M TIOJIHON SHEPrHMHM NMPU MEXaHHYe-
CKHX FapMOHUYECKUX KOJeOaHUM.

17)  BeiBegurte GopMyay CKOPOCTH TAPMOHUYECKUX KOJICOaHUH.

18)  BmiBemute hopMyay YCKOPEHHS TAPMOHUYECKUX KOJI€OaHHHT.

19)  JlaiiTe ompeneeHre TapMOHHYECKOTO OCIUJLIATOPA.

20)  aiiTe omnpeereHre NPYKUHHOTO MAasTHUKA M 3alUINNTE MOTCHIHAIBHYIO SHEPIHIO U Tie-
puoJ KoseGaHuil.

21)  Jlaiite onpenenenue GpU3MUECKOro MAsSTHUKA H 3AMUIIUTE TIEPHOJ] €T0 KOIEOa M.

22)  Uro Ha3bIBAaCTCS YUCIOM CTEHICHEH CBOOOIBI.

23) Yo Ha3bIBaeTCS BHYTPECHHEH dHEPrHeii.

24)  ChopmynupyiTe epBoe Ha4aa0 TEPMOIUHAMUKH.

25)  KaxkoB (u3uyeckuii CMbICI [IEPBOr0O Hayala TePMOIUHAMHUKN?

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

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

28)  Kakoii mporiecc Ha3pIBACTCsI H30XOPHBIM, H30TEPMHYCCKUM?

29)  Yro Takoe annabaTUYECKUA U MOJUTPOIHBIH Mporece?

30) Banwmmmute ypaBrHenue [lyaccoHa st aamabaTHOTO mpoiiecca.

31) B yem cocTouT U3UUECKHIA CMBICT ITOKa3aTes anuadaTe?

32)  CohopmynupyiiTe SKCIepUMEHTAbHBIC T'a30Bble 3aKOHBI (3akoH boiins-Mapuorra, [eii-
JIroccaka, ABorajpo, JlanpToHa).

33)  Banummmute ypaBHeHHe MeneneeBa-Kianeiipona.

34)  3Banummte GopMyiy cpeHeR KBaIPaTHUYHONH CKOPOCTH.

35)  3anuimuTe OCHOBHOE YpaBHEHHE MOJICKYIISIPHO-KUHETHYECKON TEOPUH UICATbHBIX I'a30B.
36) 3Bamummmte GopMyiy cpeHel UTMHBI IpoOera MOJIEKYI UICaIbHOTO rasa.

37)  Banumute popmyny 3pHEKTHBHOTO THaMeTpa MOJICKYIIBI.

38)  Uro Ha3bpiBacTCs BHYTpPEHHHM TpeHHeM B razax. Chopmynupyiite GpU3HYECKUN CMBICT KO-
3¢ ¢uIHeHTa BI3KOCTH UI€ATBHOTO rasa.

39) B yem 3akirouaercst METOJ onpeencHus Bsi3koctH [lyaseitnsn?

40)  3anmmmte popmyny [Tyaseitns.

41) Onummre ycTpoHCTBO U MPUHIIUI JIEHCTBUS MaHOMETPA.

42)  UYro takoe Kamuuisip?

43)  BsiBeaute pabouyro Gopmyity i onpeencHus KodhGHUIUEHTa BI3KOCTH BO3IyXa.

44)  ]laiiTe ompezaereHUe: yAeNbHAs TEIUIOEMKOCTH, KPYrOBOH IpoIlecc, oOpaTuMble U HeoOpa-
THUMBI€ MPOLIECCHI.

45)  3anummure (GOpMYyTy TEPMHUYECKOTO K.ILJ. U KPYrOBOTO Tpolecca W K.II.J. HIeaTbHOU
TEIJTIOBOM MAaIlIVHBI.

46)  JlaiiTe onpeneneHre NPUBEICHHON TEIIOTH M SHTPOIIHH.

47)  ChopmynupyiiTe BTOPOEe Ha4aio TePMOJHHAMHKH.

48)  KaxoB (pu3MUECKHii CMBICT BTOPOTO Ha4yaia TePMOAMHAMUKA U DHTPONUU?
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49)  laiite onpeaesiecHue U303HTPOITUITHOTO Mpoliiecca.

50) JlaiiTe ompeseicHuE ABJICHUS IIEpEHOCA.

51)  JlaiiTe onpejesicHHE TEILIONPOBOIHOCTH.

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

53)  Jaiite onpenencaue auddysuu.

54)  3Banummwte 3akoH OHKA U MOSICHUTE PU3HMUYECKUN CMBICI K03 durmenTa nupdy3uu.

55)  Jlaiite onpeseicHre BHYTPECHHETO TPEHHS (BA3KOCTH).

56)  3anummte 3akoH HproTOHA M MOSCHUTE PU3MYECKUI CMBICI KO PUIIMEHTA BSI3KOCTH.

57)  [laiiTe omnpejieneHUs] KHHEMATHYECKOW W JUHAMUYECKOW BS3KOCTH, Kakas CYIIECTBYET
MEXy HUMH CBSI3b?

58)  laiiTe onpenesieHrEe JIAMHHAPHOTO M TypPOYJICHTHOTO TEUCHHS KU IKOCTH.

59)  Jlaiite ompenesenue uucia Peiinonbaca. Hanummre 3nadenus yucna PeitHonbaca npu pas-
HBIX T€UEHUSAX KUTKOCTH.

60) B yem cocrout meron Ctokca onpenencHus KodQPuIrueHTa BI3KoCTH?

61) 3anummre popmyrny Crokca.

62) B uem coctout meron Ilyaseiins onpenenenus ko3GduineHTa BI3KOCTH?

63)  Banwmmute popmyny [Tyaszeiins.

64)  [aiite onpezeneHue, HAMUIIATE GOPMYITY U SIUHHIIBI U3MEPEHHS CICAYIOMNX (PU3NICCKUX
BEJIMYMH: CHJIa TOKA, INIOTHOCTH TOKA, 3.11.C., HAapshKEHUE.

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

66)  BoiBemute 3akoH OMa B JIOKaJIbHOU opMme.

67)  Hanmwmmure 3akon J[xoyns-Jlenma.

68)  Cdopmynupyiite npaBmia Kupxroda s pa3BeTBICHHBIX IETEH.

69)  JlaiiTe onpesencHue y3iia B KOHTYpA.

70)  [aiite onpeneieHre MarHUTHOTO MOJIS.

71)  ChopmynupyiiTe GU3NUSCKHI CMBICT MATHUTHON UHITYKIIUH.

72)  laiiTe onpenesieHre JIMHUNA MAarHUTHON HHAYKIKUU. [IpaBHIo MpaBOro BUHTA.

73)  IlpuHumn Cynepro3uiMi MarHUTHBIX TTOJICH.

74)  Chopmynupyiite 3akon bruo-Casapa-Jlamnaca.

75)  BbluuciuTe MHIYKIUIO MAarHUTHOTO MOJISI TPSIMOTO M B IICHTPE KPYTrOBOTO TOKA.

76)  Codopmynupyiite 3aKkoH Amriepa.

77)  [laiiTe onpenesieHHe UPKYISIAN MATHUTHOTO TIOJIS.

78)  Codopmynupyiite TEOpeMy O LUPKYIISAIHH.

79)  [aiite onpenenieHre MOTOKA BEKTOPA MHAYKIIMA MAarHUTHOTO TOJISL.

80)  Codopmynupyiite Teopemy [aycca.

81)  [aiite omnpejeneHre MarHUTHOTO MOJIs, BUXPEBOTO MOJIS, 3JICKTPOMATHUTHON WHIYKIIHH,
MHAYKIIHOHHOTO TOKa (KaK OINpeIe/IuTh HallpaBleHHe HHAYKIIMOHHOTO TOKa), Toka PyKo.

82)  laiiTe onpeneneHue U 3aUIIUTe GOPMYITY UHIYKTHUBHOCTH.

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

84)  Jlaiite onpejesicHHE SKCTPATOKH CAMOUHIYKITUH.

85)  Jlaiite onpeneneHre B3aMMHON HHYKITHH.

86)  Jlaiite onpesencHure TpaHCHOPMATOP U OOBICHUTE €r0 YCTPOUCTRO.

87)  [aiite ompeneneHue KodpQuIMeHTa TpaHCHOPMAIIMKA M TOSCHUTE KaKoil TpaHcdopmarop
SIBIISICTCS TOHMKAFOIIINM, & KAKOH MOBBIIIAIOIIIM.

88)  Cdopmynupyiite 3axon dapanes-Makcpeia.

89)  Cdopmymupyiire npasuio Jlenma

90) /laiiTe onpeneneHne IEKTPHUESCKOTO 3apsiia, yISIbHOTO 3apsia.

91) Tlosichute Quznyeckuii cMbica cuibl JIopeHia.

92)  CdopmynupyiiTe npaBHiIO IPABOH PYKH.

93)  /laiiTe MOHSATHE YCKOPSIONIAS Pa3HOCTh MOTEHIIHAIOB.
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94)  BeBemuTe paguyc W MEpUOJ BpAIICHUs 3apsKEHHOW YacCTHIBI B OJHOPOJAHOM MarHUTHOM
ToJe.

95)  TpaekTopuu ABMKCHUS YaCTHIl B MATHUTHOM IIOJIC.

96) [aiite onpeneneHue: IEKTPOMarHUTHBIC KOJIeOaHMsI, IIEPEMEHHBIH TOK, KBa3UCTallMOHAP-
HBIU TOK, aKTHUBHOE CONPOTUBIICHHUE, PE30HAHC.

97)  3anummute Gopmyisl (C BEIBOJOM): HHAYKTUBHOE CONPOTHBIICHHE, EMKOCTHOE CONPOTHBIIC-
HHE, TI0JIHOE CONIPOTHUBIICHUE.

98)  Codopmynupyiite ycinoBre BOZHHKHOBEHHS PE30HAHCA HANPSHKECHUN U TOKA.

99) TIlocrpoiite rpaduKy TOKa U HATIPSHKCHHS TIPH HAJIMYUE B LIEMH TOJBKO €MKOCTHOW Harpys-
KH.

100) [loctpoiite rpadmKy TOKa M HANPSDKEHHS NPU HAJIMYKE B IEMH TOJIBKO WHIYKTUBHON
HarpysKH.

101) [octpoiitTe rpaduku TOKA U HANPSDKCHUS MPH HAJMYKE B LENH aKTHBHOM, MHIYKTHBHON U
€MKOCTHOU Harpy3KH.

DopMbI KOHTPOJISI MO3BOJISIIOIINE OLEHUTH CPOPMUPOBAHHOCTH KOMIIETEHIUI 110
aucuuIuinae «Ousuka

NQ KOHTpOJII/IpyeMBIe pasaciibl AUCHUTIIINHBL KOMHeTeHHI/II/I HaumenoBanue
OLICHOYHOTO Cpel-
CTBa

Paszen 1. duszndeckre OCHOBBI MEXaHUKH OIIK-2/0IIK-2.1 KonTponbHbIi
Pasnen 2. Monekynspaas pusuka u tepmoauna- | OITK-2/OTIK-2.1 onpoc
MUKa

3. | Pasmen 3. DNEKTPUYECTBO U MarHeTH3M OIIK-2/0I1K-2.1

4. | Pazgen 4 Ontuka u aToMHas pusmka OIIK-2/0I1K-2.1

Hepeqeﬂb OLCHOYHBIX CPEACTB, HCITOJb3YEMBIX IPU U3YICHUHN TUCHUIIJINHBI

Ne Hanmenosa- Kpatkas xapakTepucTiKa OLIEHOYHOTO CPEACTBA [IpencraBnenue
HUE OIICHOY- OLICHOYHOI'O Cpel-
HOT'O CpeACTBA cTBa B hoHzIe
KoHTtposbHblli | /[aeT BO3MOKHOCTB IIPOBEPUTh yCBOoeHHE  martepuana | [lepeuenp Bompo-
0Ipoc YYallUMUCS TPYIIIbI, ONPENEIUTh HAIIPaBICHUSA Ul UH- | COB

TUBUIYATBHON PaOOTHI C KaXK][bIM.

[Tocrne mpoBepKkH U OLEHKH OTBETOB M MPAKTHYECKHX
HABBIKOB TIPOBOJAMTCS AaHAIHN3 PE3YJIbTATOB WX BBIMOJ-
HEHUS, BBISBISIOTCS TUMWYHBIE OMIMOKU W TPHYUHBI,
BBI3BABIIME HEYIOBICTBOPUTEIIbHBIE  OIEeHKUA.  [Ipum
0OJIBIIIOM KOJUYECTBE OJHOTUIIHBIX OIIUOOK, CBHJIE-
TEBCTBYIONIUX O HEIOCTATOYHOM YCBOSHHUH YYAITUMHUCS
TOTO WJIM MHOTO pa3zenia (TeMbl), HA 3aHITHIX CIEAyeT
MIPOBECTH Pa300p TUIOXO YCBOSHHOI'O MaTepuala.

Konrponsnas | KontponbHast pabGota siBisiercs BaxkHoil ¢opmoil koH- | IlepeueHn
pabota TPOJIsl 3HAHUHN, Pa3BUTUSL YMEHHUM M HABBIKOB MO JUCLH- | BOIPOCOB
winHe «®du3nka» cTyJeHTOB (pakylbTeTa OYHOTO U 3a04-
HOro oO0yyeHus. B coorBercTBUM C Y4eOHBIM IJIAaHOM
CTYAEHTHl (DaKyJIbTETa OYHOTO M 3a0YHOTO OOYYEHHUs
00s13aHbl BBIMOJHUTD OJIHY KOHTPOJBbHYIO paboTy IO
mucuuruinHe. KoHTponbHas paGoTa BBIOJHSETCS C Iie-
JIBI0 U3YyUYEHHS] TEOPETHUECKUX BOIIPOCOB OCHOBHBIX pas-
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JICJIOB Kypca M OCBOCHMsS METOAMKH PEUICHMs 3a1ad,
HCIIOJIB3YEMBIX B IPAKTHUYECKON JeATeNnbHOCTH. OCHOB-
HbI€ 3aJjaud KOHTPOJBHON pabOThl: CUCTEMaTH3alMs U
3aKpEIJICHUE TEOPETUUECKUX 3HAHUM 110 OCHOBHBIM pa3-
JieJIaM JUCLIMIUIMHBI, Pa3BUTHE HABBIKOB CaMOCTOSITEIIb-
HOW pabOThI; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBI-
KOB pellIeHus 3a1ay.

BOI[pOCbI AJIA MOATOTOBKHU K 3K3aMEHY

OIIK-2 - CnocobeH npuMeHsITh OCHOBHBIE 3aKOHBI I METO/IbI UCCIIEIOBAHUM €CTeCTBEHHBIX

HAYK JUIsl PeUIeHUs 3a7a4 Mpo(eCcCHOHANTBHON NesITeIbHOCTH

OIIK-2.1 - TlpumeHsieT OCHOBHBIC 3aKOHBI E€CTECTBEHHBIX HAYK [IJISl PEIICHHUs 3a/1a4 Mpo-

(heccruoHaIbHON NeSTeIbHOCTH

3HaTh OCHOBHBIE MOHATHS, GU3NYECKUE SIBICHUS, OCHOBHBIC 3aKOHBI U MOJEIN MEXAHUKH,

AJIEKTPUUYECTBA M MarHeTH3Ma, KojJeOaHUi 1 BOJIH, KBAHTOBOH (DM3MKH, CTATUCTHYECKOW (DU3UKU U

TEPMOJUHAMHUKH; ITPAHULIBI UX IPUMEHUMOCTH, IPUMEHEHNE 3aKOHOB B BXKHEUIIINX IPAKTHYECKUX

IIPUJIOXKEHUSAX; OCHOBHbIE (DM3WYECKUE BEIMYMHBI U (DPU3MUECKHE KOHCTAHThI, UX OIpEETICHUE,

CMBICII, CIIOCOOBI U €AMHUIBI UX U3MepeHus; GpyHIaMeHTaabHble (pU3HUECKUe OMbITHL U UX POJIb B

Pa3BUTHH HAYKW; HA3HAYCHUE W IPUHIUITBI ICHCTBHSI BAXKHEUITNX (PU3NIECKUX TPHOOPOB.

Ilepeuens 6onpocos:

1. Tpaekropusl, 1yTh, iepemelieHue. Bekropa cpeaHeil 1 MTHOBEHHOM CKOPOCTH, UX BEIMYMHA U
HaIlpaBJICHUE.

2. Bekropa KacaTteabHOro, IEHTPOCTPEMHUTEIBLHOTO U MOJHOTO YCKOPEHMSI, X BEJIMYMHA U HalpaB-
JICHHE.

3. JIBuKeHHEe MaTepHabHOM TOYKM IO OKPYXHOCTU. YTIJIOBas CKOPOCTb U YIJIOBOE YCKOPEHHE.
CBs13b TMHEWHBIX U YIVIOBBIX XapaKTEPUCTUK IBUKEHUS.

4. IlepBslii, BTOpO# U TpeTuil 3akoHbl HetoToHa. Mmynbe cuiibl. UMiynbe Tena. 3akoH U3MEHEHUS
HMITyJIbCA. 3aKOH COXPAaHEHUs IIOJHOTO UMITYJIbCA N30JIMPOBAHHON CUCTEMBI.

5. Pabota koHCEepBaTUBHON M HEKOHCEpBATUBHOM cuiibl. KnuHeTHUeckas U MOTEHIMaIbHAs SHEPTUSL.
3aKOH COXpaHEHMsI SHEPTUU.

6. OnpeneneHne MOMEHTA MHEPLMH Telna OTHocuTenbHO ocu. Teopema Ll telinepa. Kunernueckas
JHEPrys BPALLAIOLIETrOCs Tea.

7. MOMEHT cujibl U MOMEHT MMITYJIbCa BPAILAIOLIETOCs TeJla OTHOCUTENBbHO ocu. OCHOBHOE ypaB-
HEHUE AVMHAMUKHU BPAIlATEJILHOTO JBUKECHMS. 3aKOH COXPAHEHHS MOMEHTAa MUMITyJIbCa MEXaHHU-
YECKON CUCTEMBI.

8. 3aKkOH BCEMHMPHOTo TAroreHus. lloTeHuumanbHas >HEpPrus rpaBUTALIMOHHOTO B3aMMOJIECHCTBUSA
JBYX MaTepuaibHbIX ToueK. [lepBas 1 BTOpas KOCMHUYECKHE CKOPOCTH.

9. Cuna ynpyroctu. Hanpsbkenune. OTHOcuTenbHAs AeGopManus Ipu pacTsbkeHUU-cxxatuu 0600-
IIeHHbIN 3aKkoH ['yka ansa nedopmanuu pacTspkeHus-cxaTus. [loreHuumanbHas sHeprus nedop-
MalU¥ PacTKEHUSI-CKATHSL.

10. YpaBHenue rapmoHndeckux kosuebanuil. [Ipyxunnpiii u pusndeckuit mastauku. [IpuBenennas
JunHa pusnueckoro MasTHUKA. [lepuon koneOaHmii.

11. Ilonarue uneanpHOrO raza. Ypasuenue Menzeneepa-Knanelipona. 3akoH Jlanerona. OCHOBHOE
YPaBHEHUE MOJIEKYISIPHO-KMHETHYECKON Teopuu. KuHeTndeckass SHEprus IMOCTYNATENbHOIO
JBUKEHMSI YaCTHIIbI UeaIbHOro ra3za. CpelHeKBaIpaTUyHasi CKOPOCTb.

12. Yucno creneHel cBoOOAbI MOJIEKYJIbl. BHYTpeHHSs sHEprus uaeanbHoro raza. Pabora razoBbix
u3ornporeccos. [lepBoe Hauano TepMOIMHAMUKHY.

13. MonsipHas TerioeMKocTh. YpaBHeHue Mailepa. Aauabarudeckuii mponecc. YpaBHenue [lyac-
COHa, ITOKa3aTellb aaruadaThl.

14. bapomerpuueckas popmyna. Pacnpenenenue bonbiimana.
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15. Inuna cBoGoaHOrO mpobdera, 4acToTa CoyAapeHuid mMonekyn rasza. Auddysus B razax, 3aKoH
duka.

16. TenonpoBoAHOCTh. 3aK0H Dypre.

17. Bsi3kocThb xuakoctei (ra3oB). JlamuHapHOe TeueHHe KUAKOCTH (raza). @opmymna CTokca aJis
CKOPOCTHU JIBUKEHHUSI IIAPUKA B BI3KOM JKUJIKOCTH.

18. TepmoauHAMUYECKUN U CTATUCTUYECKUI CMBICI YHTPONUU. BbIpaxkeHre >HTPONUMN Yepe3 CTa-
Tuctrueckuii Bec. PaBencrso Kitaysnyca. Bropoe Hayaio TepMOIMHAMUKHU.

19. Huxn Kapro, ero nzobpaxenune Ha PV-nuarpamme, dpopmyna mais KIT/I.

20. YpaBuenue, PV-nuarpamma u kputuueckas temrneparypa raza Ban-gep-Baanbca.

21. [loBepxHoctHoe HaTskeHue. Popmyna Jlammaca 1 JOMOMHUTEIBHOTO 1aBJICHUS MO UCKPUB-
JIEHHOU ToBepxHOCThI0. Kanuiuisipasie siBnenusi, popmyna JKiopeHa.

22. 3akon Kynona. HanpskeHHOCTh M MOTEHITHAT JIEKTPOCTATHYECKOro mojsi. PaboTa cui aiek-
TPOCTATUYECKOT'O TOJIS.

23. OnexrpoeMmkocTh. Ilmockuii konaeHcartop. [lapamiensHoe M mociaeqOBaTENIBHOE COECIUHEHUE
KOHJIEHCATOPOB. DHEPrus 3apsLKEHHOT0 KOHIEHCATOopa.

24. Cuna ¥ BEKTOp IUIOTHOCTHU JJIEKTPHUUECKOTO TOKA. 3aKOH OMa JUIsl 3aMKHYTOW LE€Nu U JJId
yuactka. Momuocts u KIIJ[ ncrounnka Toxa.

25. Cuna Amrmepa, ee BelIMYMHA U HampasiieHue (mpaBuio jeBoi pyku). Cuaa JlopeHia, ee Benu-
YUHA U HampaBJieHHUE. /[BUKeHUE 3aps/I0B B MATHUTHOM II0JIE.

26. MarauTHoeE 1oJie COJICHOU A, MPSIMOTO U KPYrOBOTO TOKA.

27. MarHuTHBIN MOTOK. 3aKOH 3JIEKTPOMAarHUTHON WHAYKIIMH, paBuiio JIeHia.

28. HAyKTUBHOCTh. DHEPIUs KaTymKH ¢ TOKoM. CaMOMHAYKIUS TIPU 3aMbIKaHUU M Pa3MbIKAaHUU
BJIEKTPUYECKON LIECTH.

29. Bzaumnas unayknus. Tpancopmatop (MOHMKAIOIIUN U MOBBIILIAIOLIUI).

30. CBoOoaHbBIC KOJICOaHMS B SJICKTPHUSCKOM KOHTYPE (3aTyXalolIie U He3aTyXaloIIue).

31. BeiHyx/1eHHbIE KOie0aHUs B AJIEKTPUUECKOM KOHTYpe. Pesonanc Hanpspkenuid. [lonxoe compo-
THUBJICHHE JIEKTPUUYECKOH 1[EMU IEPEMEHHOMY TOKY.

32. OrpakeHue u npenomiieHue ceera. [lomHOe BHyTpeHHEee OTpaskeHue.

33. Onruueckas cuiia. @opmysa TOHKOH JIMH3bIL.

34. Ilonapusauus ceera. 3akoH Maimoca. 3akoH bprocrepa.

35. ludpakuus cBeTa Ha MIETU U Ha PEIIETKE.

36. AGconmoTHO YepHoe Teno. 3akoH cMenieHus Buna. 3akon Credana-bonbimana.

37. Macca, umnynbc porona. Buenrnuit poroaddexrt. YpaBuenne Ditnireitna s Gorodddexra.

38. 3akoH paguoakTHBHOTO pacnana. [IpaBuia cMmemnienus npu anbda- u 6era-pacnaae. Helrpuno.

39. DHeprus cBs3M U nedeKT mMacc aapa. TUIBI AIEpHBIX peakuui (3K30TepMHUecKas U SHAOTEp-
MUYecKasi).

40. DnemenTapuble yactulbl. Kiaccudukanusa no macce: jerkue (JENTOHBI), CPeAHUE (ME30HBI),

TspKenbie (0apuonsl). KBapku.

YMeTh UCIIOJIb30BaTh OCHOBHBIE TPUEMBI 00paO0TKN AKCIIEPUMEHTAIbHBIX IaHHBIX; PEIIaTh
TUIOBBIE 33/1a4M 110 OCHOBHBIM pazjenaM (U3UKU; OOBSCHUTH OCHOBHBbIE HaOJIr0/aeMble IPUPO/I-
HbI€ U TEXHOTEHHbIE SIBJICHUS U 3PPEKTHI ¢ MO3ULIUNA (PyHIaMEHTAIBbHBIX (U3UYECKUX B3aUMO/IEH-
CTBMI{; UCTOJIKOBBIBATh CMBICI (PM3NUECKUX BEJIMYUH U MOHATHIA; 3alIUCHIBATh YpaBHEHUS i GU-
3uuyeckux BenuuuH B cucteme CU; padorats ¢ mpubopaMu 1 000pyI0BaHUEM COBPEMEHHOH (pu3u-
YeCKOl 1abopaTopHH; UCIOIB30BATh METOABI (PU3UUECKOT0 U MATEMaTHYECKOTO MOJICIMPOBAHUS.

Ipumepvt munoguvlx 3a0anuii:

1. Ompenenuth 06beM OajlioHa, B KOTOPOM HAXOJAUTCS KHCIOPOJ Maccod M=4,3 kr mox
nasnenueM p=15,2 MIla npu Temnepatype t=27°C.

2. bamon BMectuMocthio V=50 11 HanosHeH KuciopoaoM. Onpenenuts Maccy KUCIopoa,
Haxojsmerocs B 6auione npu Temmeparype t=47°C u gasnenuu p=0,11 MIla.
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3. OmpenenuTh TeMIEpaTypy BOAOPOAA, HMEIOLIETo IIOTHOCTh p=6 KI/M° HpU JaBIEHUM
p=12,1 MIla.

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

5. Jlnst cBapku W3pacxoJoBaH KuCIOpoJ Maccoi M=3,2 kr. Kakodl momkHa OBITH
MUHUMAaJIbHasi BMECTUMOCTb COCYJIa C KHCIOPOIOM, €CJIM CTEHKH COCY/la pacCUUTaHbl HA JaBJICHHE
p=15,2 MITa? Temneparypa rasa B cocyze t=17°C.

6. B Gamion Hakayaam BOAOPOJ, co3iaB mpu Temmeparype t=6°C naBnenne p=7,73 Mlla.
OmnpenenuTsb IIOTHOCTH r'a3a B OayIoHe.

7. I'py3 Maccoit M=5 Kr magaeT ¢ BeICOTHI N=5 M U NPOHUKAET B IPYHT HA paccTosiHue =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, HaXOMIIHiCS B OAJUIOHE BMECTUMOCTRI0 V=25 1 mpu
temnepatype t1=27°C u naBnennmu p1=20,2 MIIa. OnpenenuTh Maccy M3pacXOIOBAHHOTO Ta3a,
eclu JaBJeHHe Ta3a B OaioHe crano p,=4,04 MIla, a Temmeparypa t,=23°C. OrtnocurensHas
MoJIeKyJsipHas Macca raza My=26.

11. OmnpenenuTh KOJIMYECTBO BEMIECTBA V Ta3a, 3aHUMAIOMIEro o0bem V=2 om® npu
temneparype 7=241 K u naBnenuun p=1 I'1la.

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

13. Onpenenuth Maccy MoJekyisl ammuaka NHs.

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

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

16. CxoJIbKO MOJIEKYI COAEPKUTCS B KHCIOPOA€ Maccoid M=2 r?

17. Cuapsan maccoiri m=20 kr umeeT Buj UUWIUHApPA paguycoM R=5 cm. CHapsia JeTUT co
ckopocThio 0=300 M/c U Bpamaercsi BOKPYT ocH ¢ yacToToit 7=200 ¢, BeIUHCIUTh KHHETHYECKYIO
SHEPTUIO CHapA/a.

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

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

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

yepe3 Bpemsi t=5¢C.
20 Brraucnuth CPCAHIOI0 SHEPIrUI0 MOCTYMATCIbHOTO ABUKCHHUA BCCX MOJICKYIT a30Ta IIPU TCMIIC-

parype t=137°C.
O0pa3seln BApHAHTA PACYETHOI'0 3a/1aHUS.

PACYETHOE 3AJJAHHUE Nel

YCJIOBME:

YpaBHCHI/IC JABHKCHUA MaTCpHaHLHOﬁ TOYKHW UMCIOT BUI:

x(t)=A+Bt 4 y(t)=C+Dt - Et ,tae A, B, C, D, E — 3amarorcst amst kaxaoro Bapuanta. Bpems
t,=0,t, =5c,t=3c

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

2. Boruncnuts (o gopmysie) nepememenue Al B untepsane Bpemenn At =1, =t y ykazars
ero Ha rpaduke TpaeKTOpUH.

Ve,

3. Onpenenutb aHATUTUYECKU CPEIHIOI0 CKOPOCTH B MHTepBane Bpemenn At=1, -t y

0003HAYHTh €€ HampaBlIeHUE HA IpaduKe B MPOU3BOJILHOM MaciiTabe.

4. Onpenenutb MTHOBEHHYIO CKOPOCTh |U | B 3a/IaHHBIII MOMEHT BpeMeHH t U 0003HAYUTH ee
HarpaBJeHUE Ha TpaduKe B MPOMU3BOILHOM MaciiTade.

5. Paccuwuraiite mosmHoe a, TanreHimanbHoe 4 u HopmanbHOe %n yCKOpEHUs B 3aaHHBIA MO-
MEHT BpeMeHH t.

INPUMEP PEHIEHUSA 3ATAYUA:

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

2
VpaBHeHus ABIKeHNUs npuHAMatoT Bug: X = 2+3t, y =1+8t -2t
Pewenue:
JIsIst TIOCTPOCHUSI TPACKTOPUU HEOOXOIMMO OIPE/ICIIUTh 3HAYCHHS X, Y U3 YPABHCHUU JBIIKCHHS B

untepsaie Bpemenu ot L =0 g0 t, =5C (pexomenmyercs yepes 0,5 ¢) ¥ HOTyUEHHBIE PE3YIILTATHI
CBECTH B TaOJHILY:

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

Macmitab 1mo ocsiM X, y BEIOHPAETCS ¢ YISTOM MPEACIIbHBIX 3HAYCHUI COOTBETCTBYIONIUX BEIMYNH
(cM. Tabmuiy):

V3sMeHeHne KOOPIMHATHL X: Xnin = 2 Xmx =17 (a)

Wsmenenne koopauHatsl y: Yrin = 9 Y =9 ()
Ilocmpoenue zpagpuxa.
HaHecTn Ha KOOPAMHATHYIO CETKY TOUKH MEPECEUYEHHs 3HAYEHUH X U Y UIS KaXKJI0r0 MOMEHTA Bpe-

MCHH, YKA3aHHOI'O B Ta6J'II/II_[e. CoeMHUTh HAaHECEHHbBIEC TOYKHU TJIAaBHOU JIMHUEH (CM. PUCYHOK 1)
107

Pucynok 1

1. Iepememenne AT =T, =T, onpenensercs no Teopeme Iudaropa:
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Ar = (AX)2 + (Ay)2 , The AX=X, =X, Ay =Y, -V,
X =2,y =1L %, =17, ¥, = -9 - 3nauenus KOOpAWHAT COOTBETCTBCHHO B MOMCHTBI BPCMCHU =0
u b, =5C (cm. Tabnuiy). Takum o6pazom,
Ax =17 -2 =15 (), Ay =-9-1=-10 (y), Ar=+15° +10% =18 (m).
Bexrop nepemermenus AT - BEKTOp, COCTUHSIOINI HAaYaIbHYIO0 U KOHEYHYIO TOUKH rpaduka (CMm.
pUCYHOK 1).
_ AT 5
2. IIo ompenencHuro CpegHsAs CKOPOCTh U, = E . C yuerom 3Hauennii Ar =18 (m) mu
18
At =5 (c): Vg = o 3,6 (m/c).

Harpaiienue cpeHell CKOpOCTH COBIAAeT ¢ HallpaBjIeHHeM BeKTopa nmepemernenus Ar (cm. pu-
CYHOK 1).

. dr
3. [To onpenieieHnI0 MTHOBEHHASI CKOPOCTh U = o
OHa HanpaBjeHa Mo KacaTelbHOl K TpaekTopuu. B Moment Bpemenu =3 (c) Bektop U sBisercs
KacareJbHOM B TOUKe ¢ KoopAuHaTtaMu (cM. Tabauiy) X =11 (M), ¥ = 7 (m) (cMm. pUCYyHOK 1).
Moyiib MTHOBEHHOH CKOPOCTH ompeielsieTcs mo Teopeme Iludaropa:

[ 2 2
L= UX-I-Uy , rmoe

dx d(2+3t) dy d(1+8t-2t%)
T gt dt (m/c)=const, v, at at IPOEKIMU CKOPOCTHU HA
OCH X U .

Jlns momenta BpeMenu [=3 (C) mpoeKIMHM CKOpPOCTM NPMHUMAIOT 3HaueHus: Ux :3(M/C),

v, =8-4-3=-4 (M/c) (3HaK «-» yKa3pIBaeT, 4yto Uy HampaBiieHa B MPOTHBOIOJIOKHYK CTOPOHY
THOJIOXKUTEILHOMY HAIIPABJICHUIO OCH ).

Moynb MrHOBEHHOM ckopocTH v = v/3% + 4% =5 (M/c) (cM. pUCYHOK 2)

2 2
4. [TonHoE ycKOpeHue @ = 4/a, +a,

do, do,
rae a, = F yoay = T - IPOCKIUH YCKOPCHHS HA OCH X U ).
Vuntbisas, uro Vx =3 Uy =84 (y3 11 4), HOJTy4aeM:
d(3) d(8—4t)
= T4t y pm (m/c)=const.

TTonroe yckopenne a = /0% + 4% =4 (m/c?).
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Pucynok 2

— -

JIns onpejieNeHnsl TAHTeHINABHOTO &: M HOPMATbHOTO &, YCKOpEHHMH HEOOXOIMMO NPEICTABHTE
CXEeMY CKOpPOCTell (pUCYHOK 2). 3/1ech ke yKa3aTh MOJIHOE YCKOPEHHE, KOTOpOe HalpaBIe€HO BEPTH-

KaIbHO BHHU3, MOCKOIBKY Ax = 0, a 9y umeer OTpHUIATENLHYIO BenuunHy (11.5). TaHreHIIMATBHOE

- -

4. u HopManbHOE &, YCKOpEHHMs SBJISIOTCS COCTABIISIONIMMHE IOJTHOTO YCKOPEHHs 4 M Harpaslie-
HBI COOTBETCTBEHHO BJI0JIb M TIEPIICHAUKYIIIPHO MTHOBEHHOM CKOpocTH U (pucyHOK 2). OT™MeueH-
Hble YIIibl ¢ paBHBI Kak HakpecT nexaiue. M3 mogoOusi BbIACNEHHBIX TPEYTOJIbHUKOB CIEIYET,
YTO:

Uy H Ux
a_=acosa =a—, a,=asna=a—,
19 19

IlojicTaBUB 3HAYEHMS YCKOPEHHMsS M CKOpocTeil 1y MomeHnTa Bpemenn =3 (c): a=4 (m/c?),

v, = 3(M/c), ‘Uy‘ =4 (M/c), © =3 (M/c), monyduM:

T

4 3
a, = 4-5 =32 (m/c?), &, = 4‘g =2,4 (m/c?).

IpoBepka: & = \/a,z +a; = \/3,22 +2,4% =4 (w/cd).

BAPUAHTDBI HCXOJAHBIX TAHHbIX:

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 |5 |7 |77
Em/?) [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 (2 |3
B/ ) |5 |2 |3 (4 |5 |2 |3 |4 |5 |2 |3 (4|5 |1 |1

w
(V)
[
[
(V)
w
w
()
=
=
()
w
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Cm |3 ]2 1123321123123

Dc) |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: 'apMoHuYecKue KoJIeOaAHUSA.

1. Kakas u3 cucrem, n300pakeHHbIX Ha PUCYHKE, HE ABIIETCS KOyeOaTeNbHO?

S %/// ly //2

A B B

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

3. Ilepuoa cBoOOAHBIX KONEOAHUI HUTSHOTO MasATHUKA paBeH 5 c¢. Yemy paBHa 4acToTa ero Koie-
Oanmii?

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

4. Kakoe nepemMeIieHne CoBepIaeT rpy3, KOJICOMIOMMICS Ha HUTH 3a OJIUH MEepruoa’?

A. Tlepemerienue, paBHOE aMILUIUTY/I€ KOJIeOaHUH.

b. Ilepemenienue, paBHOE HYIIIO.

B. [lepemerienue, paBHOE JBYM aMIUIUTYAaM KOJICOaHHIA.

5. Kak u3MeHuTcs nepuoj KonebaHUi MaTeMaTHUYECKOr0 MasTHUKA IPU YBEIHMUEHHHM aMIUIUTY.IbI
ero kojebanuit B 2 paza?
A. YBennuutcs B 2 pa3a. b. Ymensmntcs B 2 paza. B. He uzmenurcs.

6. Ha pucynke npuBezeHbl rpaduky 3aBUCUMOCTH KOOPJIUHATHI Tena OT BpeMeHH. Kakoit u3 rpa-
(bMKOB COOTBETCTBYET HE3aTyXaIOLUM rapMOHUYECKUM KOJIeOaHUSAM Tena?

x, cM x, CM{ 2, ¢M

0 o——— 0

7. Kak OTHOCATCS JUIMHBI MaTeMaTUYeCKUX MasTHUKOB, €CIU 32 OJJTHO U TO K€ BpeMs IEepBbIH U3
Hux coepaeT 20 konedanuii, a BTopo 10 xoneGanuit?
A.2:1. b.4:1. B. 1:4.

8. 1o rpaduky 3aBUCHMOCTH KOOPJMHATHI MasiTHUKA OT BPEMEHH OIPECIUTE Mepruo KojieOaHui
MAasITHUKA.
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HaBbik: Brnaners MeTogaMu 3KCIIEPUMEHTAILHOTO HCCIICIOBaHMUS B (pU3MKe (IUIaHUPOBAHUE,
MMOCTAaHOBKA M 00pabOTKa IKCIIEPUMEHTA); UCTIOJIb30BaHUSI OCHOBHBIX 00MIe(pH3nIecKnx 3aKOHOB U
IIPUHIMUIIOB B BaXKHEUIITNX HOPAKTUYCCKUX IPUIOKCHUAX, IIPUMCHCHUSA OCHOBHBLIX MCTOJ0B (1)1/131/1-
KO-MaTeMaTUYEeCKOT0 aHalu3a JIsl PEelIeHUs] €CTeCTBEHHOHAYYHbIX 3a]1a4; MIPaBUJILHOM dKCILTyaTa-
M1 OCHOBHBIX MPHOOPOB 1 000pPYAOBaHUST COBPEMEHHON (U3MUYECKON T1ab0paTopuu; 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.

Onpenenenne yCKOpeHUs: CBOOOIHOTO MaACHHS TP MOMOIIY MaTeMaTHYECKOr0 MasiTHUKA.
Omnpenenenue yneabHONU TEIUIOEMKOCTH TBEPAOIO TeJla U U3MEHEHUS SHTPOIHH U30JIUPO-
BAHHOM CHUCTEMBI.

Omnpenenenue CONPOTUBIICHUS U YACIBHOTO CONMPOTUBIEHUSI MOCTUKOM YHUTCTOHA.
Omnpenenenne kod((UIMEHTA TONE3HOTO JeicTBUS TpaHchopmaTopa M Kod(pHUIMEHTa
TpaHchopmaIum.

[TpoBepka 3akoHa OMa JJ1s IeTH IEPEMEHHOTO TOKa

Omnpenenenue JUIMHBI BOJHBI M DHEPTHU KBaHTA U3ITydeHus ra3oBoro jiazepa JII'-75.
Onpenenenne KOHIEHTPAIIMH HEU3BECTHOTO PACTBOPA MPHU MOMOIIHU (POTOIIEKTPOKOIOPH-
MeTpa.

Bomnpocel k 3amuTe 1a00paTOPHOM padoThI

Jlaiite onpeseneHue sIBJICHUS IIEPeHOCa.
Jaiite onpeneneHne TemIonpoOBOIHOCTH.
3anumute 3aKkoH Dypbe u nosgcHuTe GU3NYECKUN CMBICT KOd(DPHUIMEHTa TeITIONPOBOIHO-
CTH.
Haiite onpenenenue 1upQy3um.
3anumure 3akoH OuKa 1 noscHUTE Pru3ndeckuii cMbIci ko3 duumenta quddysun.
Jaiite onpesenenne BHyTPEHHETO TPEHUs (BI3KOCTH).
3anumure 3ak0oH Hpl0TOHA M MOsICHUTE (PU3UUECKUI CMBICT KO HUIIMEHTA BI3KOCTH.
Jlaiite ompeneneHuss KUHEMATHUYECKOM U JMHAMHMYECKON BS3KOCTH, Kakas CYIIECTBYET
MEXy HUMH CBSI3b?
JlaiiTe onpezieneHre JaMUHAPHOTO U TYpOYJIEHTHOTO TEUEHHS! KUAKOCTH.

10) [Jlaiite onpenencuue urncia PeitHonbaca. HanumuTe 3nadyenus yncina Pelinonbaca npu pas-

HBIX TCUCHHUAX KUJIKOCTH.

11) B uem coctout meto Ctokca onpenenenus ko3 uiineHTa BI3KocT?
12) 3amummre padouyro dopmyy
13) B uem cocrout meton Ilyaseiins onpenencuus koddduimenta Bsa3koctu? Meron ITya3seitns

OCHOBAH Ha JIAMUHAPHOM TCUCHHUU KUAKOCTU B TOHKOM KaIlUJIJISAPE.

14) 3anummrte dopmyiy [lyaseitns.

MPOBEJIUTE JJABOPATOPHBIV SKCIEPUMEHT

[lesib paGoThI: HAYYUTHCS ONPEAETATh KOI(PUIMEHT BA3KOCTH MeTozioM CTokca.
IIpuOopsl M _MaTepuaJibl: CTEKJISIHHBIA LWIMHIP Ha MOJCTABKE C HCCIEAYyEeMOW JKHUIKO-

CTbI0, MUKPOMETP, CEKYHI0MEp, Tela cheprudeckoit GopMmal.

Onucague padoueii YCTAHOBKH

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

HBIN BSA3KOH XUJIKOCTBIO C MOABMKHBIMU METKAMM JJIUHEL a U b .
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BuiBoa padouei (hopMyJibl

Meton CTokca OCHOBaH Ha M3MEPEHUHM CKOPOCTH MEICHHO ABMIKYIIMXCS B JKUJIKOCTH He-
OonbIHX TN cepruueckoi (HOpMBI.

Ha teno, magaromiee B )KUAKOCTH, AEUCTBYIOT TPU CHJIBL:
1) cuiIa TAXKECTH:

F e = MY

maoaic

VuuThiBast, 9T0 m = pV, V = %ﬂ' r®, moJy4aem:
4
Fmﬂmc = Eﬂ-rspg (1)’
rie p - INIOTHOCTH TEJa.
2) cuaa Apxumena:

Fo=arr’py (),
3
rae p' - INIOTHOCTh JKUJIKOCTH.
3) cuiia CONPOTHBJIEHNS, IMINPUYECKH ycTaHOBIeHHas [[:k. CTOKcOM:
Fop =67n10  (3),
TJIe v - CKOPOCTh JABMKEHHS KHUIKOCTH,
1 - K03(pPULIUEHT BSI3KOCTU

IIpy paBHOMEPHOM JBUKEHUH TEJA!

F;ﬂi"%_ﬂ I?mﬂ.wc + I?A + IEmnp = O
E}f' - Fmﬂo/c + I:A + Fconp = O =
conp = Fmﬂokr - I:A

_ [ToncraBmss B mocnennee ypasuenue ¢popmynsi (1), (2) u (3), nomyuum:
puc.2
4 4
6rnro=—xripg-——xrip'
n 3 P9 3 P9
4 3 '
67z77ru=§7rr (p-p' )=

_2rig(p-p")
77_—
v
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r
Tak kax B paboTe onpenessieM JUaMeTp IapHuKa, To yuTeM, 4To d = — . CKOpOCTb BbIpa3uM
2

4gcpe3 pacCTosiHUC, HpOﬁHeHHOG TEJIOM | M BpeMA t JOBUXKCHUA TEJIa OT METKH a 10 MCETKH b:
|
v = —, Toraa NnoCJICaHAA (bOpMyHa IMPpUMCT BU/I:
t
i 2
181

®dopmymna (4) sBaseTcss padouein hopMmysIoi s onpenenacHus Kod3pUIMEHTa Bs3-
koctu merogoM Crokca.

]7:

IlopsigoK BLINOJHEHHS PA0OTHI

1) Omnpenenute quaMeTp Iapuka d MHKPOMETPOM TPH pa3a Mo pa3IMYHbIM HAPABICHUIM U
CpeHee 3HAYCHUE 3aIUIINTE B TAOIHUILY.

2) OmnycTuTe MAPUK B MWIKHIP C UCCIACIYEMOM KUAKOCThIO. B MOMEHT MPOXOXKIACHUS METKH
a BKIIOYHTE CEKYHJIOMEDP, @ B MOMEHT IPOXOXKICHUS METKH b OTKIIFOUHTE.

3) MU3mepbTe MacITabHOM JIMHEHKOI PacCTOSTHUE MEXy METKaMHu a U b .

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

5) Paccuwuraiite 3HaueHUEe K0P PHUIMEHTA BI3KOCTH 10 hopmyie (4).

6) BbImogHUTE OMBIT TPU pa3a.

Tadauna pe3yJbTaToB M M3MepeHuii

Ne ormeITa d I t n
1
2
3

OueHka norpentHocTH

1) ITorpemHocTs U3MEPEHUIA:
Ornpenenum cpeHee 3HaYCHUE
7= n,+1n, +1,
3
Bbruucium cpeiHeKBagpaTHUHYIO OIUOKY CPEIHEro apu(hMETHUECKOTO:

= _ | =)+, =) + (1, —77)°
" n(n-1)
[JIE N - YUCIIO U3MEPEHHHM, N — 1 - YKCIIO CTENEHEH CBOOOIBI.
A6COHI‘OTHYIO OH_H/I6Ky I/ISMepeHI/I}I A n OHpeI[eJII/IM KaK HpOI/IBBeﬂeHI/Ie Cpe,Z[HeKBaz[paTI/II{eCKOFO

oTKJIOHeHUs AS. Ha ko3 puumrent CteronenTa t, KoTopsli pu HaxexHoctn « = 0,95, pasen 4,3:

An=1-AS;
OKOHYATEIbHBIN PE3YyJIbTaT 3allMIIEM B TAKOM BUJIC:
n=n*An

OTHOCI/ITCJ'ILHyIO MOrperHOCThL BBIYHUCJINM 110 (I)OpMy.HCZ

e =27 100%
7

Tembl pedepaToB (10KI1210B)
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. CBs13b (QU3HKY C IPYTMMU HayKaMu

. Bce o genoBeueckom Ouorosne

. XapaKTepucTUKa OCHOBHBIX HCTOYHUKOB CBETa

. CymHocTts BHemHero ¢potodddexra

. OcobenHoctTr nHTEp(EpEeHIINN CBETA

. Marautsl: cienuduka ux B3aUMOACUCTBUS C APYTUMHU TIPEIMETAMH
. YCTpOHCTBO MUKpPOCKOTIA

. Hbl0TOH 1 ero OTKphITHS B PU3KKE

. CKopoCTb cBeTa: METO/IbI ONPECIICHUSI.

. Pesepnopd u ero onbIThL.

. Teopus ynpyrocru.

. MeTopl 1os1y4eHus NOJyNPOBOJHUKOBBIX IIACTUH.

. JleficTBHE NMOJIAPU3ALMOHHBIX IPUOOPOB.

. [ToTeps TEmIOBOM U JIEKTPUUYECKON S3HEPTUH BO BPEMSI aBTONIEPEBO30K.
. PacipocTpaHeHne paguoakTUBHBIX BOJIH.

. bamncruyeckas MeXXKOHTUHEHTAlIbHAs paKeTa.

. [IpyHIMI NEACTBYUS paAMOAaKTUBHBIX JBUTATEICH.

. IIposiBieHue 3aKOHOB CUJIbI TPEHHUS B ITIOBCEHEBHOM )KM3HH UEJIOBEKA.
. MakcBesu1 1 ero 3J1eKTpOMarHuTHasi TEOPHs.

. CyIHoCTh ¥ 3HaY€HUE TEPMOOOPaAOOTKHY.

. XapaKTepUCTUKA TOPCUOHHBIX TOJIEN U TEXHOJIOTHH.

. Cioco0s1 yMsTYEHUS BOJIBI.

. DIIEKTPOMAarHUTHbBIE BOJHBI U JIEKTPOMATHUTHOE U3ITyYCHHE.
. [IpuHIAI 1EHCTBHS AKKYMYJIITOPOB

. [llapoBast MOJIHUSL — YHUKAJIbHOE IIPUPOJIHOE SIBJIICHHUE.

. DKCIIEpUMEHTAJIbHOE HCCIIE0BAaHUE 3JIEKTPOMArHUTHON UHAYKLIUH.
. OYHKIIMOHUPOBAHUE AIEKTPOCTAHLIUN.

. [IpeoOpazoBanuii YHEPTHIA.

. Mcnonp30BaHue 3IIEKTPOIHEPTUH.

. SlnepHas sHepreTHka.

. JleficTBHE ONTHYECKUX MTPHOOPOB.

. OT BOJSIHBIX KOJIEC JI0 TYpOUH.

. 3HaueHue 3xkcnepuMenToB Hukomnsl Teciel.

. ConHIile Kak KICTOYHUK SHEPTHUU.

. YIbTpa3ByK U BO3MOKHOCTH €T0 IPUMEHEHHUS.

. [IpencraBinennre KapTUHBI MUpPa ¢ TOYKU 3pEHUST PUBHKH.

. SIBneHue pagyru ¢ TOUKH 3peHus (PU3MKH.

. DHeprus BOAHBIX HCTOUYHUKOB.

. BUJIbl HCTOYHUKOB NCKYCCTBEHHOI'O OCBEILIECHNUS.

. I3ydeHune U3k C MOMOIIBI0 KOMITBIOTEPHBIX TEXHOJIOTUN

TunoBoii IK3aMeHALMOHHBIH OUJIET

MHUHUCTEPCTBO CEJIbCKOI'O XOS}IFICTBAU POCCI/IFICKUOPI ®EJIEPALINU
®I'BOY BO JIOHCKOM I'OCYIAPCTBEHHBIN ATPAPHBIN VHUBEPCUTET

Ilo nucourmnne

SK3AMEHAIIMOHHBIM BUJIET Ne
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dakynbTeT

Hanpasnenue noAroToBKu
Kypc

Cemectp
1. Tpaexropus, yTh, IepeMelieHre. Bekropa cpeHeil ¥ MTHOBEHHOM CKOPOCTH, UX BEJIUYMHA
U HalpaBJICHHE.

2. OnemenTapHble yacTunbl. Kiaccudukanus mo macce: jerkue (JISNTOHBI), cpeaHue (Me30-
HBI), TsDKembIe (OapuoHnbl). KBapku

3agava k Ouserty

3. VpaBHEHHS JBMXEHHS MaTepHaTbHOM TOUKH UMEIOT BUI: X = 2+ 3t, y =1+ 8t —2t>. Ompe-

JEJINTh MTHOBEHHYIO CKOPOCTh U YCKOPEHUE JIIs1 MOMEHTa BpeMeHu =3 c.

YTBepKIeHBI Ha 3aCeTaHUH KaQeaphl [TpoTokon Ne oT 201 _r.
DK3aMeHaTop
3aBenyromuii kadeapoit

OneHoYHBIE CPeICTBA 3aKPBITOI0 U OTKPBHITOI0 THIA AJISl LeJieil TeKyIero KOHTPOJisi U Mpo-
MEKYTOYHOM aTTecTaluu

OIIK-2 - Cnocoben npumeHAmb OCHOGHbBIE 3AKOHbL U MEMOObl UCCIE006AHUIL ecHie-
CMGEEHHBIX HAYK 0J15 PEUleHUA 3a0ay nPogheccuoHanbHOl OeameabHoOCmu

OIIK-2.1 - Ilpumensem ocHo8Hble 3aKOHbI eCMeCMEeHHbIX HAYK Ol peuleHuss 3a0ay npo-
peccuonanvbHoll OesmenbHOCmU

3aoanus 3axpvimozo muna:

1. Kamensb OpollleH rOPU30HTATIBLHO €O CKOPOCTHIO Vx= 10 m/c. HaiiTu paauyc KkpuBu3-
HbI R TpaekTopun kamMHs yepe3 Bpems { = 3 ¢ mocjie HaYaIa JBHKEHHSI.

1) 305,59 m

2) 505,59 m

3) 805,99 m

Ipasunvnuviti omeem: 1

2. OnpeaenuTs KOJINYECTBO BelleCTBA V BOAOPO/a, 3aNOJHSAIOLIEr0 cocyl odbemom V
= 3 11, ecJIM KOHLEHTPAIMS MOJIeKYJ ra3a B cocyae N=2-1018 m 3,

1) 5* 1078 momp

2) 10°® mons

3) 7 * 108 moms

Ilpasunvnuviti omeem: 2

3. HaiiTn HanpsizkeHHOCTh E 3JIEKTPHYECKOI0 NMOJsS B TOYKe, Jiexkallell mocepeiuHe
MexKI1y TouedHbIMH 3apsiiamu (1 = 8 HKu u g2 = - 6 uKu. Paccrosinue mexny 3apsaamu r = 10
cM, = 1.

1) 9,75 * 10* B/m

2) 15,75 * 10* B/m

3) 5,75 * 10* B/m

Ilpasunvhuviti omeem: 3

4. Tok cuaoii | =20 A uaer mo NMpPoBOAHUKY, COTHYTOMY NOJ NpsAMbIM yriom. Haiitu
HANPSIZKEHHOCTh MATHUTHOIO MOJISl B TOYKe, Jie:kallell Ha OucceKTpHce ITOro yria U 0TCTos-
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meii 0T BepmIMHBI yria Ha paccrosinne b = 10 cm. CyduTaTh, YTO 002 KOHIIA TPOBOAHUKA
HAXO/SITCS OYeHb /1aJIeK0 OT BEPUIMHBI yIJIa.

1) 77,2 A/m

2)177,2 A/m

3)577,2 A/m

Ilpasunvnwviii omeem: [

5. Macca aBusKyerocsi 3JeKTpoHa 0oJibllie Macchl ero mokosi B ABa pasa. Haiitu ku-
HETHYECKYI0 YJHEPTHI0 3TOT0 3JIEKTPOHA.

1) 18,19 * 10°** Tk

2) 8,19 * 1071 Ix

3) 38,19 * 101 JTx

Ilpasunvhuiti omeem: 2

3aoanus omkpeimozo muna:

1. Touka nBMAKEeTCH MO OKPY;KHOCTH paanycoM R = 10 cM ¢ MOCTOSIHHBIM TaHTe€HIIU-

AJBbHBIM YCKOPECHUEM az- . HaiiTu TaHreHIUaJIbHOE YCKOpEeHUuE az- TOYKH, €CJIM U3BECCTHO, YTO

K KOHIy NATOro 000poTa mocje Hayaja JBH:KeHUsl JUHeliHasi cKopocTh ToOuku V = 79,2
cMm/c

Ilpasunvrwviii omseem: 0,2 Wea

2. Kakyio cuiy F Hal0 NPpWIOKHMTH K BaroHy, CTOsIIEMY Ha peJibcaX, YTOObI BaroH
CTaJ IBUTATHCS PAaBHOYCKOPEeHHO U 32 Bpems t = 30 ¢ mpoures nyth S = 11mM? Macca Barona
m = 16 T. Bo BpeMsl ABU:KeHHs] HA BAroH JeiicTByeT cuia TpeHusi Frp, paBuas 0,05 neiicTBy-
I01Ieli HA Hero CHJIbI TAKECTH
Ilpasunvuwviii omeem: 8,2 kH

3. Moe3x maccoii M =500 T mocje NpeKpalieHUs1 TATH MAapPoB03a MO/ JeHCTBHEM CHJIbI
Tpenusi Frp = 98 kH ocranaBiauBaercs yepe3 Bpems t = 1 mun. C kakoil ckopocTbio Vo e
noesn?

IIpasunvnoii omeem: 11,76 m/c

4. Macca m = 12 r ra3za 3anumaet oobeMm V = 4 g npu Temnepatype t1 = 7°C. Ilocie
HATPEBAHUS ra3a NP NOCTOSIHHOM AABJEHHH €ro IIOTHOCTH cTaja paBHoi p= 0,6 kr/m® . Jlo
KaKo# TemnepaTypsbl 2 Harpesu ra3z?

Ipasunvnwviti omeem: 1400 K

5. Macca m = 10 r kucs10poaa Haxoautcesi npu Aasjaenuu p = 304 klla u temneparype t1 = 10
°C. Ilociie pacumpeHnsi BCIeJACTBHE HATPEBAHUS MPU MOCTOSIHHOM JaBJIEHMH KHCJIOPOJ 3aH5T 00b-
em V2= 10 ;1. Haiiti 00bem Viraza 1o pacumpeHus

Ipasunvnoiti omeem: 2,42 n

6. B 3anasitHHOM cocy/ie HAXOAUTCSl BOJa, 3aHMMAIOIIAs 00beM, PaBHBII MOJIOBHHE 00b-
ema cocyna. Haiitu naBjenue p BoasiHoro napa npu temneparype t = 400 °C, 3nasi, 4To npu
ITOIi TeMmepaType Bcsi Bojia odpaniaercs B nap

Ipasunvruiii omeem: 1,554 * 108 I1a

7. DaexkTpuyeckoe moJie co3nano 3apsaamu Q1 = 2 mxKu u Q2 = -2 MxKu1, Haxoasmummcst
Ha paccrossHuM a = 10 cm apyr ot apyra. OnpeneauTs padoTy CHJI 10JIsl, COBEpIIAeMYI0 IIPH Ie-
pememenun 3apsiaa Q= 0,5 mxKu u3 Touku 1 B Touky 2
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Ipasunvnwviti omeem: -0,01 /]

8. /IBe mapajiesibHbIe 3apsisKeHHbIE MIOCKOCTH, IIOBEPXHOCTHBIE IVIOTHOCTH 3apsiia Ko-
Topbix Q1=2 MxKa/m? u Q2 = 2a = - 0,8 mxKu/m?, Haxoasitest Ha paccrosinuu d= 0,6 cM apyr ot
apyra. OnpeneuTh pa3HOCTh NOTeHIHAT0B U MeKIy NJI0CKOCTSIMH

Ilpasunvhuiti omeem: 950 B

9. lllapuk ¢ maccoii M =1 r u 3apsaaom 0= 10K nepemeraercs u3 Touku 1, noreHuuan
KorTopoii ¢1 = 600 B, B Touky 2, norenuuaj koropoi ¢»=0. Haiitu ero ckopocts B Touke 1, eciiu
B TO4YKe 2 OHa cTaja paBHoii V2 =20 cm/c

Ipasunvuwviti omeem: 0,167 m/c

10. OnpeaeauTsh paanyc MIOCKOH KaTymku, umemomeii 40 BUTKOB, eCJId NMPH CHJIe TO-
Ka 3,5 A oHa ©MeeT MarHUTHLII MoMeHT 1,33 A-m?
Ilpasunvnwviii omseem: 5,5 cm

11. IloToxk MAarHUTHON MHAYKIHMH CKBO3b OJUH BHUTOK cosieHomaa dP=5SmkB0. liimna
cojienonaa | =25 cm. HaliTn MArHUTHBIH MOMEHT Py COJIEHOHAA
Ipasunvnviii omeem: 0,995 A/m?

12. llpssMoIMHEeHHbI MPOBOJIHUK PACHOJIOKEH NMEePHEeHINKYIAPHO MIOCKOCTH KPYro-
BOI'0 NPOBOJHNKA paguycoM 20 ¢M M NMPOXOAMT HAa PACCTOAHUM MOJOBMHBI PAJHYyCa OT LCH-
Tpa. IlpsimosinHeiinbIii TOK nMeeT cuiay 9,42 A, a kpyropoii - 2A. OnpeneanTs HANPSKeH-
HOCTb MATHMTHOI'O MOJIA TOKA B IEHTPe Kpyra

Ipasunvnviii omeem: 15,8 A/m

13. B onbiTe FOHra oTBepcTHS OCBEIAINCH MOHOXpOMATHYECKHM cBeTOM (A = 600HM).
Paccrosinue mexxny orBepcrusimu d =1 MM, paccTosiHue OT OTBepcTHii 10 3kpana L = 3 m.
HajiTi moJio:keHue nmepBoil CBETJIO M0JIOCHI

Ipasunvnoiti omeem: 1,8 * 1072 m

14, TudpakumoHHass KAPTHHA HAOIIOAAETCS HA PACCTOSIHUHU | 0T TOYEYHOr0 MCTOYHUKA
MoHoxpomaTuyeckoro csera (A = 600 um). Ha paccrosinum a= 0,51 or Mcrounnka nomenieHa
Kpyrjasi Hempo3pauHasi nperpajaa auamerpom D = 1 cm. Haiitu paccrosinue |, ecoim nperpana
3aKpbIBaeT TOJbKO HEeHTPATbHYI0 30Hy PpeHes

Ipasunvroiii omeem: 166,67 m

15. luppakuuoHHasi KapTHHA Ha0MI01aeTcsi Ha paccTosiHuu | = 4M 0T To4Ye4HOro Mc-
TOYHHMKA MOHOXpoMaTH4eckoro cBeta (4 = 500 um). [Tocepenune Mmexay 3KpaHOM M HCTOYHH-
KOM CBeTa noMelleHa quagparma ¢ KpyrJibiM oreepctuem. Ilpu kakom paanyce R orBeperus
HeHTp AuQpPaKIHOHHBIX KoOJiel, Ha0/JaJaeMbIX Ha JKpaHe, Oyaer Haudosee TeM-
HbIM?

Ipasunvuuiii omeem: 1 * 107 u
Iopsinok npuMeHeHus1 6ALTbLHO-PEHTHHIOBOM CHCTEMbI

1. Ouenka kadecTBa yueOHOM paboThl 00ydaronierocs B 0aIbHO-PEHTHHTOBOM CHCTEME SIB-
JseTcsl KyMYJISTUBHOM (HAKOUTEIbHON) U UCIIONIBb3YETCs Ui YIpaBJIeHNs 00pa30BaTeIbHbIM MPO-
[IECCOM B Y HUBEpPCHUTETE.

2. BaHHBHO-pefITHHFOBaH CHUCTEMA BBOJUTCA 110 BCEM TUCHUIIJIIMHAM 06p330BaTeJ'II)HBIX npo-
rpaMM BBICIIETO 00pa3oBaHus — OakalaBpuaTa, MarucTpaTyphl U CIEUAINTETa TI0 OYHOU dopMme
oOy4eHwus.
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3. Peiitunr oOyuaromuxcs SBISETCS WHANBUAYAIBHBIM KYMYJISTUBHBIM (HAKOHUTEIHHBIM)
roKazaTesieM yaeOHOH paboThl oOydaromierocs: B 0amiax, HaOpaHHBIX 00yYarOUUMCs B XOJI€ TeKY-
IIETO KOHTPOJIS U TMPOMEKYTOYHON aTTECTAI[MU B MPOLIECCE U3YUCHHSI TUCIUILINH 110 OTHOIIECHUIO
K MakCHMaJbHO BO3MOXXHBIM pe3ylibTaTaM y4eOHOH paboThl cpeau 0OydaroIIuXcs 1O HarpaBie-
HUIO MTOITOTOBKH.

4. ToroBBIi peUTUHT MO AUCLUILIMHE OTPa)kKaeT KayecTBO OCBOEHUS 00ydJaromumes y4ueo-
HOTO MaTepuana. MakcuMmanbHasi cymMmma 0ajuioB, KOTOpasi MOXKET ObITh YITCHA B WHANBHIYATEHOM
perTHHTe 00YYarOIIETroCsl B CEMECTPE MO KaXKI0W JUCIUILIMHE, HE MOXKEeT npeBbimath 100 6amuios.

5. [Nopsimok HauMcIeHHs 0AIUTOB JTOBOJUTCS JIO CBEICHUS Ka)XI0r0 00ydJaromerocs: B Havyase
W3Y4YECHUS TUCIUIUINHBL.

6. B xone n3ydeHHs TUCIUIUIMHBI IPEIyCMATPUBAIOTCS TEKYIIUNA KOHTPOIb yCIIEBAEMOCTH
(manee — TeKyIIUA KOHTPOJIb) U MPOMEKYTOUHAS arTecTalus oOydaromuxcs. TeKymuii KOHTPOJIb
yCIIEBAEMOCTH O0OECIICUMBACT OIICHUBAHKE X0/1a OCBOSHUS AUCIUILTUH. L[enh TeKyIero KoHTpoIs —
OLIEHKA pe3yJIbTaTOB pabOThl 00YYAIOIIET0Cs B CEMECTPE.

[IpomexxyTouHast arrectauusi 00yJarolmuxcs (J1ajgee - MPOMEKYTOUHAasl aTTecTalus) mpe-
cTaByisgeT co00il OLleHMBaHUE MPOMEXKYTOUHBIX U OKOHYATENbHBIX PE3yJIbTaTOB OOYUYEHHUS IO JHC-
nuruHaM. Llenb mpoMeKyTOYHOM aTTecTalluyd — OIICHKA Ka4eCTBa OCBOSHUS TUCIUIUIMHBI 00y4Ja-
romumucs. [IpoMexyTouHas artecTais OCyIIECTBIISIETCS, B KOHIIE Ka)XXI0ro ceMecTpa (1Ba pasa B
rOJ) ¥ MPEJCTABIIACT COOOM OICHMBAHHE IMTPOMEKYTOUHBIX U OKOHYATEIHHBIX PE3YJILTATOB 00Yy4e-
HUS MO JAUCUUIUIMHE (T.€. UTOTOBYIO OIIEHKY 3HAHUM, YMEHUH, HABBIKOB U OIBITA JESATEIHOCTH) B
BHJIE TIPOBEACHHS dK3aMeHa, 3aueTa, TudHepeHIIPOBAaHHOTO 3aUeTa (3a4eTa C OICHKOM).

7. MakcumanpsHas cymma 6amnoB (100 6amioB), Habupaemass oO0y4aromiuMmcsl Mo AMCIIH-
TJTMHE BKIIFOYAET JIBE COCTABJISIOIINE:

- MepBasi COCTABJISIONIAs - OILIEHKA PEryJISPHOCTH, CBOEBPEMEHHOCTH U KaueCTBa BBIMOJIHE-
HUs oOydaromumMmcs y4eOHON paboThl M0 M3YYCHHUIO JUCHUIUIMHBI B TEUCHHE IMEPHOJa M3ydCHHS
JTUCIUILTMHBI (CeMecTpa, UM HECKOJIBKUX CEMECTPOB) (CyMMa - He Oolee 85 OasioB B cemecTp);

- BTOpasi COCTaBJISIFONIAS - OI[EHKA 3HAHUN 00YYaOIEerocs Mo pe3yabTaTaM IMPOMEKYTOTHON
aTTectaruu (He 6onee 15 6amios).

8. Obmue 6amIbl TEKYIIETO KOHTPOJIS CKIIAIBIBAIOTCS U3 COCTABIISIONIUX

- TIOCEIIAeMOCTh - 00YJaroIIeMycsl, TOCETUBIIIEMY BCE 3aHITHsI, HAUUCISIETCS MaKCUMAIBHO
20 0amnos;

- BBITIOJIHEHHUE 3a/IaHUH 10 TUCHUIUIMHE B TEUEHHE CEMECTpa B COOTBETCTBUM padoueit mpo-
IpaMMOU JTUCITUTUTMHEI - 00YYaromeMycsi, BEITIOJHUBIIIEMY B CPOK U C BBICOKUM Ka4eCTBOM BCE
TpeOyemble 3ajaHusl, HAYUCIsIeTCsa MakcuMaibHo 20 6aios;

- KOHTPOJIbHBIE MEPOTIPUATHS — 00YJAIOIIEMYCsl, BHITTOJHUBIIEMY BCE KOHTPOJIHBIE MEPO-
MIPUSATHS, B 3aBUCHMOCTH OT Ka4eCcTBa BBHITIOTHEHUS HAUUCISIETCS] MAKCUMAIIBHO 25 0aioB.

KonuuecTBo 0amioB, 3a 0JTHO KOHTPOJIHHOE MEPOIPHUSITHE JIOJDKHO MPUHUMATH TOJIHKO Iie-
JoYuCIeHHoe 3HadyeHue. [lepeueHb KOHTPOIBHBIX MEPONPUITUN U KPUTEPUHU MX OIIEHKH, pacrpe-
nereHye 0ayioB MO BCeM BHJAM W (hOpMaM TEKYIIEro KOHTPOJIS PETIAMEHTHUPYIOTCS B paboueit
MporpaMMe JTUCIHUIUIMHBI B pa3jielie, COoJIeprKalleM OIEHOYHbIe MarepHaibl ((POHI OLEHOYHBIX
CPEIICTB).

9. lo mpoBeaeHUs MPOMEKYTOYHON aTTECTAallUU MpernoaBaTellb MOKET B KaueCTBE MOOII-
peHus HAaYUCIUTh o0ydaromemycs 10 20 O0HYCHBIX 0ajIOB 3a MPOSIBIICHNUE aKaJAeMHUYECKON aKTHB-
HOCTH B XOJI€ U3YUEHUS TUCIUILINHBI, BBITOJHEHNUE WHANBUAYAIBHBIX 33IaHU, aKTUBHOE Y4acTHE
B TPYIIIIOBOM MIPOEKTHOM paboTe, HEIMOCPEICTBEHHOE YIacTHE B HAYYHO-MCCIIE0BATEILCKOM pado-
T€ O TEMATHKE JUCUUIUIMHBI, B TOM YHCJIE HAMMCAHUU U MyOJIMKallMK CTaTel, ydacTusi B KoH(e-
PEeHINAX, KOHKYpcax | T.I. HaunciaeHne OOHYCHBIX OAJIJIOB TTPOU3BOIUTCS HA IOCIICTHEM 3aHITHH
0 TUCITUTUIAHE.

10. Pe3ynbTaThl TEKYIIETO KOHTPOJIS, MPENOCTaBlIeHUs OOHYCHBIX OayuioB, «1obopa Oaj-
70B» B BUe 0ayuioB (B BHUJIE LIETIOYUCICHHOTO 3HAYEHHS ), 3aHOCUTCS B (JOpMY BEIOMOCTH TEKYIIIe-
ro KOHTpouid ycrneBaeMocTH oOydaromuxcs (IIpunoxenue 1), HCOnAb3yeMyl0 B TEUEHUE BCETO Ce-
MecTpa.
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11. IlepeBoa GayIOB B OLIEHKU «OTIMYHO», «XOPOILIOY», «YAOBICTBOPUTEIHLHO» U «HEYHO-
BJICTBOPUTENIBHO» 10 3K3aMEHAIMOHHBIM AUCHUILIMHAM, TuddepeHIIpOoBaHHBIM 3aueTaM (3aueTaM
C OLICHKO#) MPOU3BOIUTCS IO CJIEIYIOUIEH IIKae:

- «oTiuHO» - OT 80 1m0 100 GamioB - TeopeTUYECKOe CoAepKaHue Kypca OCBOCHO IOJTHO-
CTBbI0, HEOOXOMMBIE MPAKTUYECKHE HABBIKM PAOOTHI C OCBOCHHBIM MaTepHajoM c(hopMHUpOBaHHI,
BCE MPEIyCMOTPEHHbIE MPOrpaMMoil 00ydeHHsl yueOHbIe 3aJaHHs BBIIOJHEHBI, KAYeCTBO HX BbI-
MOJTHEHHUS OLIEHEHO YHCIIOM OaJIIOB, OJM3KUM K MAKCUMAaJIbHOMY.

- «xoporto» - oT 60 1o 79 6amIoB - TEOPETHUECKOE COAEPKaHHE Kypca OCBOCHO MOJHO-
CTBIO, HEK TOpPbIE MPAKTHUECKUE HABBIKKA PAaOOTHI C OCBOCHHBIM MaTEpUaIOM C(OPMHUPOBAHBI HEJO-
CTaTOYHO, BCE MPEyCMOTPEHHbIE IPOrpaMMoii 00ydeHHs ydeOHbIe 3aaHHsI BBIITOJIHEHbI, KAYeCTBO
BBITIOJIHEHUS! HU OJTHOTO M3 HUX HE OLCHEHO MUHMMAJIBHBIM YHCIOM 0alllIOB, HEKOTOPbIE BUBI 3a-
JaHUH BBITTOJHEHBI C OLIUOKaMHU.

- «yIOBJIETBOPHUTEILHOY - OT 40 10 59 GalIoB - TEOPETUUECKOE COIEPIKaHNE Kypca OCBOCHO
Y4aCTUYHO, HO MPOOEJIbl HE HOCAT CYIIECTBEHHOTO XapaKTepa, HE0OXOJMMbI€ MPAKTUYECKUE HABBIKH
paboThI C OCBOCHHBIM MaTEPUAIOM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIIMHCTBO MPETyCMOTPEHHBIX
MporpaMMoii 00ydeHusi y4yeOHBIX 3a/laHUi BBIIOJIHEHO, HEKOTOphIE M3 BBINOJIHEHHBIX 3aJaHHM,
BO3MOYKHO, COIEPKAT OMIMOKH.

- «HEYIOBIETBOPUTENHbHO» - MeHee 40 0auioB - TEOPETHUYECKOe COJEp)KaHUE Kypca He
OCBOCHO, HEOOXOIMMBIE MPAKTUYECKHUE HABBIKH paboThl HE chOpMUPOBAHBI, BHIIIOJHEHHBIE y4eO-
HbIE 33IaHUS COZiepKAT rpyObie OMMUOKH, TOTIOTHUTEIbHAS cCaMOCTOsITeNbHAsl paboTa Ha/l MaTepHa-
JIOM Kypca He IPUBEAET K CYIIECTBEHHOMY MOBBIIICHUIO Ka4eCTBA BHIOJHEHNS y4eOHBIX 3a1aHUH.

12. Ecnu B cemecTpe MpeaycMOTpeHa cliaya 3a4eTa, TO 1o pe3yabTaTaM padoThl B

cemecTpe 00yJaroneMycs BHICTABISIETCS:

- «3auTeHOo» - Oojee 40 OalIoB;

- «He 3auTeHOo» - MeHee 40 6aioB.

13. bannbHO-peTUHrOBasl cucTeMa MPEeAyCMaTPUBAET BOZMOXKHOCTh MPOXOXKJIEHUS TIpOMe-
KYTOYHOU aTTecTanuu 0e3 CIauu IK3aMEHOB, 3a4eTOB, (AU(PEpSHINPOBAHHBIX 3aYE€TOB) 3a4E€TOB C
otieHkoi. [Ipu 3ToM oOyuaronuiicss UMeeT MpaBo Ha MPOXOXKACHUE TPOMEKYTOUHOM arTecTanuu (B
(dbopMe 3K3aMEHOB, 3a4eTOB, U(PPEPCHIIMPOBAHHBIX 3aYETOB (3a4ETOB C OIEHKOI)) M y4eT 0auioB
B peiiTuHre mno ee pesynbratam. [Ipy npoBeeHNH NPOMEXYTOUHOM aTTeCcTallMy MpenoaaBaTeib 10
COTJIACOBAHUIO C O0YYArOMMMCS UMEET MPABO BBICTABIISATH OLEHKUA «OTIUYHO», «XOPOIIO», «YIO-
BJIETBOPUTEIIBHOY», «3aYT€HO» IO pe3ysibTaTaM HaOpaHHBIX OajuIOB B XOJ€ TEKYIIEro KOHTPOJIS
yCIIeBaeMOCTH B ceMecTpe. B ciryuae oTkaza oOydaromnierocsi Ha BHICTaBJICHHE OI[CHKH 10 pe3ybTa-
TaM TEKYyLIero KOHTPOJIsS, OH HMMEET IpaBO CAaBaTh IMPOMEXKYTOUHYIO aTTeCTalMio, B ¢opme,
MPEAYCMOTPEHHOM yU4eOHBIM IIJIAaHOM 00pa3oBaTeNbHON MporpaMmbl. [Ipu 3TOM K 3apabOTaHHBIM B
TEYEeHHE ceMecTpa oOydaromumces Oamiam npudaBisitoTcs 6ajlibl, OJTYYeHHBIE Ha dK3aMeHe, 3aue-
Te, T PepeHIupOBaHHOM 3aueTe (3aUeTe C OLEHKOMN) U CyMMa 0aJljIOB IEPEBOIUTCS B OLICHKY.

14. TlepeueHb U KpUTEPHH OLIEHKH KOHTPOJIbHBIX MEPONPUATHIA, pacripeaeneHne 6aioB Mo
BCEM BHJaM W (OpMaM TEKYIIETO KOHTPOJS U MPOMEKYTOYHON aTTECTAIlUN PETIIAMEHTHPYIOTCS B
paboueil mporpamme JUCHUIUIUHBI.

15. IlpenopaBaTens BeAET KypHal TEKYILIEro KOHTPOJSA YCHEBAEMOCTH MU MOCEIAEMOCTH
obyyaromuxcs (I[Ipunoxxenue 2), cBOEBpeMEHHO TOBOJIUT A0 CBEACHUS OOydarouuxcsi nHpopma-
IIUI0, COJIEPIKAIIYIOCS B JKypHAJIE U OTPAKAET €€ eKEMECSYHO B TEUCHHE CEMECTpa B BEAOMOCTH
TEKYyILIEr0 KOHTPOJIs yCIEBAaeMOCTH OOYYarOIIMXCs, 3allONHSSA 3a MPOLISIIINN Meproj] 00ydeHus
pasensl «I0CENIaeMOCThbY, «BBITIOTHEHNE 3a/IaHU, KKOHTPOJIbHBIE MEPOTIPHSITHS.

16. [l opranuzaiuy MOCTOSIHHOTO TEKYILEro KOHTPOJIS U yIpaBlieHUs] y4eOHBIM Mpoliec-
COM B YHHBEPCHTETE IPETOAaBaTeNI PETYSIPHO B TeUeHHe cemecTpa 1 pa3 B MecsI] (IociuexHui
pabouuii 1eHp Mecsla) MepeialoT B AeKaHAThl KOMTUU BEIOMOCTEH TEKYIET0 KOHTPOJIS yCIeBaeMo-
CTH 00YYaromMXcsl W/WIN MPEIOCTABIIAIOT UX B JIEKTPOHHOM BH/JIE.

17. Jlo mpoBeaeHUss NPOMEXYTOYHOW AaTTEeCTallMM BCEM OOYYaloIUMCS JOJDKHA OBITh
MPeOCTaBIeHa BO3MOXHOCTh J000pa 0aJIoB ¢ HENBI0 JOCTHXKEHHS MOpOTroBOro 3HadeHus (40
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0aJUIOB) WJIH, MPU HAJIMYHUK JTOKYMEHTAJIBHO MOATBEPKACHHONW YBAKUTEIBHOM MPUYMHBI MPOITyC-
KOB 3aHSATHI, TOBBIIICHHUS YPOBHS OIICHKH.

18. B nmepuosa nmpomMexKyTO4HOM aTTeCTalMy MpPEenojaBaTellb 3aloJIHsAET BCE pasJiesibl BEAO-
MOCTH TEKYIIETO KOHTPOJIS YCIIEBAaEMOCTH 00yJaroImuxcsi Ha OyMa)KHOM HOCHTENE 3a epHoj 00y-
YeHus (CeMeCTp) Mo IUCIHIUIMHE, B TOM YUCIIE OTPaXKaeT B HEHl «OOHYCHI», «1000p O6amioBy, pe-
3yJABTAT MIPOMEXKYTOYHOM aTTeCTallMu B BHJIE OAJUIOB, HTOTOBYIO CYMMY OaJlJIOB, OLIEHKY «yJOBJIe-
TBOPHUTEIBHOY, «XOPOLIO», OTIUYHOY, KHEYIAOBICTBOPUTEIBHOY, «3aUTEHOY, «HE 3aYTCHOY.

19. TlomoxuTeNbHBIE OLEHKH «3aYTEHOY», «YIOBJIETBOPHTEIBHOY», «XOPOIIO», «OTIHMYHO
3aHOCSTCA MPENOaBaTeIeM IOMUMO BEIOMOCTH TEKYIIEr0 KOHTPOJIS yCIEBAEMOCTH 00YyJarOIIUX-
Csl B BEJIOMOCTh ITPOMEXYTOUHOW aTTECTallMd M B 3a4eTHYIO KHIDKKY. HeynoBierBopuTenbHbIC
OLIEHKU «HEYJIOBJIETBOPUTEIBHO» M «HE 3aYTEHO» MPOCTABISAIOTCS B BEJOMOCTb MPOMEXKYTOYHOMH
aTTeCTaIHH.

20. OOyuaromieMycsi, HE SIBUBLIEMYCS Ha IPOMEXKYTOUHYIO aTTECTAlLlMIO 10 JAUCLUIUIMHE,
IpenoaaBaTesb B BEAOMOCTh TEKYIIEro KOHTPOJS YCIIEBAEMOCTH OOYYaroIIMXCS M B BEIOMOCTh
MPOMEKYTOUHOM aTTECTAIIH 3aIMCHIBACT «HE SBUIICS.

21. BenoMocCTh TEKyIIETo KOHTPOJIS YCIIEBAEMOCTH OOYYArOIIMXCS U BEJJOMOCTh IPOMEXKY-
TOYHOH aTTECTaIllMM CIAIOTCS MPETojaBaTeieM B AeKaHAT B JCHb 3K3aMeHa, 3auéTa, nuddepeHnu-
POBaHHOTO 3ayeTa (3aueTa ¢ OLIEHKOM) MM Ha cieayoumii 1eHb. Caaya He NOJHOCTBIO 3a0IHEH-
HBIX BEIOMOCTEH B JIeKaHAT He jomyckaeTcs. OOydaronmMest BEIOMOCTH Ha PYKH HE BBITAIOTCS.

22. Ilocne mMPOMEKYTOYHOH AaTTECTAlMM OPUTHHAJIBI BEJOMOCTEH TEKYIIEr0 KOHTPOJIS
YCIIEBaEMOCTH O0YJAIONINXCS TIEPENAIOTCS ISl XpaHEHHS B JCKaHAT, KOITUH XpaHsATCs Ha Kadeape.

23. JlekaHaT Ha OCHOBE OaJIOB, OTPA)KEHHBIX B BEAOMOCTH TEKYIIEro KOHTPOJS yclieBae-
MOCTH 00yYaronmxcs, POpMHUPYET PEUTUHT 00YUJAOIIMXCS B KOHIE KKIOTO CEMECTpa.

5.4 MeToanueckne MaTepHaJibl, oNpe/ie/somue NPpoueaypbl OlleHUBAHUS 3HAHUIN, YMeHMI,
HABBIKOB M (MJIH) ONBITA AeATEJIBHOCTH, XaPAKTEPU3YWIIMX ITanbl (OPMUPOBAHUA KOMIIe-
TEeHINH

OneHka 3HaHUM, YMEHHM, HaBbIKa U (WJIM) ONBITA JEATEIBHOCTH, XapaKTEPU3YIOLIUX 3TaIlbl
(dbopMUpOBaHUs KOMIIETEHIUH 10 AucuuIuinae «buodusuka» npoBoauTcs B popmMe TEKyIIEero KOoH-
TPOJIL U IPOMEKYTOYHOM aTTECTALINH.

Texyiuit KOHTPOIIb IPOBOAUTCS B TEUEHUE CEMECTpa C IIeNIbI0 OMpPEEIeHNUs YPOBHS YCBOE-
HUS 00y4YaroIMMHUCS 3HAHUW, (GOPMHUpPOBAHHUS YMEHUN M HABBIKOB, CBOEBPEMEHHOI'O BbISBJICHUS
MpernojaBaTesieM HeJOCTaTKOB B MOATOTOBKE OOYYAIOIIUXCS U MPUHATHS HEOOXOIUMBIX MEp IO ee
KOPPEKTUPOBKE, a TaK € JUIs COBEPIIEHCTBOBAHUS METOAMKU OOY4EeHMsI, OpraHU3allu y4yeOHOH
paboTHI ¥ OKa3aHMs O0YUYAIOIIUMCS MHANBUIYaTbHON TTOMOIIIH.

K TexyieMy KOHTPOIIIO OTHOCSTCS MTPOBEpPKa 3HAHUM, YMEHUH, HABBIKOB U (MJIM) OMBITA JIes-
TENTBHOCTU 00YJarOIINXCS:

- Ha 3aHATHSIX (OMpoc, pelieHue 3a7ad, AeJoBas Urpa, Kpyriblid CTOJ, TECTUPOBaHHUE (ITUCH-
MCHHOC UJIN KOMHI)IOTepHOG), OTBETHI (HI/ICI)MGHHI)IG NN YCTHI)IG) Ha TGOpeTI/I‘IGCKI/IC BOHpOCBI, pe-
IIeHHE TPAKTHUUYECKUX 3a]1a4 U BBITIONIHEHUE 3a/IaHU Ha MPAKTUYECKOM 3aHSATHH, BHITIOJHEHHE U
3a1uTa JJabopaTopHbIX pabOT, BRIMOJIHEHNE KOHTPOJIbHBIX padoT);

- TI0 pe3yJibTaTaM MPOBEPKH KaueCTBa KOHCIIEKTOB JIEKIUH, pabounx TeTpajeil U WHBIX MaTe-
pHaoB;

- IO pe3yabTaTaM OT4YeTa OOYJAIOIIUXCS B X0/I€ MHAUBUAYATLHON KOHCYIBTAIUU MIPETOaBa-
TeJIsl, TPOBOJMMOM B 4achl CAMOCTOSITEIIBHONU PaOOTHI, 0 UMEIOTIIMMCS 33T0JDKEHHOCTSIM.

I'padpyk KOHTPOJIBLHBIX MEPONIPUATHI IO TUCHUILINHE «DU3UKA»

Ne | HammeHnoBaHue TeMbl KOHTPOJIbHO- | Dopmupyemas | Otan popmupo- | Dopma KOH- Bpewms npose-
0 MEPOIPUATHUA KOMIIETEHIUSA BaHHI KOMIIC- TPOJIHOTO JICHUS KOH-
TeHIMH MEpPOIPUATHSA | TPOJBHOTO Me-
poIpHATHs
1. | Pasgen 1. ®usuueckue ocHoBbl | OITK-2/ | aTan KoHTpobHBbIi
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Ne | HammeHoBaHME TeMbI KOHTPOJIbHO- | Dopmupyemas | Otan popmupo- | Dopma KOH- Bpewms npose-
I'0 MEPOIPUATHS KOMIIETEHITUS BaHM KOMIIC- TPOJIBHOTO JIeHUS KOH-

TEHIMH MEpPOIPUATHSA | TPOJBHOTO Me-
pOTIPHATHS

MEXaHUKU OIIK-2.1 Il aTan orpoc 2- € IIpaKTH4e-

Il 3Tan CKO€ 3aHATHE

2. | Paszmen 2. Monekynsipaast pu3uka
U TEPMOJIMHAMUKA

3. | Pazmen 3. DIEKTPUYECTBO U Mar-

HETH3M
4. | Paznen 4 OnTrka u aToMHas Qu-
3MKa
Kputepuu onieHKH KOHTPOJILHBIX MEPONPUATHI
KonTponbnoe | KonunuectBo JloCTUTHYTBIN pe3ynbTaT
MEpOTPUSITHE 6aJIoB
KonTponbublit 5 CTYIEHT IOJHO H3JIaraeT MaTepuai, JaeT MpaBUIbHOE OMpeiesieHue
MUCbMEHHBIN OTIINYHO OCHOBHBIX TTOHSITHI;
orpoc oOHapyXHBaeT MOHUMaHUE MaTepuasa, MOXKET 000CHOBATh CBOU CYXK-
JCHUS, TPUMCHUTh 3HAHWS Ha TPAKTHKE, MPHUBECTH HEOOXOIMMEBIE
MpUMEPBI HE TOJILKO U3 y4eOHHKA, HO U CAMOCTOSITEIbHO COCTABJICH-
HEIC,
W3NaraeT MaTtepuan Mocle0BaTeIbHO U MPABUIBHO C TOYKH 3PEHUS
HOPM JIUTEPATYPHOTO SI3bIKA.
4 CTYIEHT JaeT OTBET, YJOBJICTBOPSIOMINNA TEM ke TpeOOBaHUSAM, YTO U
xopomo | g 6amna «3», HO JgomycKaeT 1-3 ommuOKu, KOTOPhIE caM JKe UCTIpaB-
nsieT, u 1-3 HemoueTa B MOCIEIOBATENIbHOCTH U SI3BIKOBOM O opMIie-
HUU U3JIaraeMoro.
3 CTYICHT OOHAPY>KMBAET 3HAHWE W MOHWMAaHUE OCHOBHBIX TOJIOKECHUH
YIIOBJETBO- | JAaHHOW TEMBI, HO:
PUTEJIBHO | M3JIaraeT MaTepual HEMOJIHO U JOIYCKaeT HETOYHOCTU B OIpejesne-
HUU TIOHATUH WK HOPMYITUPOBKE MPABUT;
HE yMEeT JIOCTaTOYHO TJIYOOKO M JOKa3aTelIbHO OOOCHOBATH CBOM
CYXJCHHSI U IPUBECTH CBOU MPUMEPBHI;
M3JIaraeT MaTepual HeTMoCIe0BaTEIbHO U IOMYCKAET OMUOKH B SI3BI-
KOBOM 0(hOpMIIEHUH U3J1araeMoro.
2 CTaBUTCS, €CIIA CTYJIEHT OOHApYyKUBAaeT HE3HAHUE COOTBETCTBYIOIIETO
HEYyJIOBJIe- | BOMPOCA, MOMYCKaeT OMMOKH B (DOPMYIUPOBKE OMPEISICHUN U Mpa-
TBOPHUTENb- | BHJI, HCKAXKAIOIIUE UX CMBICII, OECIIOPSIOUHO ¥ HEYBEPEHHO H3JIaraet
HO MaTepuan UM OTKa3bIBaeTCs OTBEYATh

[Tponienypa olieHHBaHUS KOMIIETEHIIMN 00Y4arOIUXCsl OCHOBAHA HA CIEAYIOIUX CTaHapTax:
1. IleppoaAYHOCTH NPOBEIEHUS OLIEHKH.
2. MHOrocTyneH4aTocTh: OLEHKa (KaK MpernojaBaTesieM, TaKk U CTyJAE€HTaMH TpyMmbl) U
caMoolleHKa oOydaronierocs, oOCyKICHHE pe3yJbTaTOB M KOMIUIEKC MEp IO YCTPaHEHHUIO He-

JOCTaTKOB.

3. EnuncTBO HCHOHBByeMOﬁ TCXHOJIOTHHM AJI1 BCEX o6yqa10mnxc51, BBITIOJIHCHUEC YCJI0-
BUM COIIOCTABUMOCTH PE3YIBTATOB OLICHUBAHUS.

4, CO6J'IIOI[CHI/IC MOCJICAOBATCIIBHOCTU MPOBCACHUA OLCHKU: IPCAYCMOTPCHO, UTO PAa3BUTUC
KOMIICTCHITM HUOCT 110 BO3PACTaHUIO UX ypOBHefI CJIOKHOCTH, a OLICHOYHBIC CPCACTBA HA KAXKIOM
9TallC YYUTBIBAOT 3TO BO3pPACTaHUC. Tak 1o KaxXKIAOMY pasgcity AUCHUILNIMHBI UACT HAKOIIJICHUC
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3HaHUH, HAa MPOBEPKY KOTOPBIX HANPABIICHBI TAKME OLEHOYHBIC CPEICTBA KAK YCTHBIM OIPOC U
MOJIrOTOBKA 0KIaA0B. [lanee mpoBoauTcs 3aaauyHoe 00yueHHe, 03BOJISIONIEE OLEHUTh HE TOJIBKO
3HaHUA, HO YMEHUS, HaBbIK U OIBIT IIPUMEHEHUS CTYIEHTOB II0 MX IpuMeHeHuro. Ha 3axmroun-
TEJIBHOM 3Tare MPOBOJIUTCS TECTUPOBAHUE, YCTHBIM ONPOC WIM NUCbMEHHAsi KOHTPOJIbHAs paboTa
110 pa3eny.

IIpomexyTo4HAsi aTTECTALMA OCYILECTBIISACTCS, B KOHIIE KaKJOIO0 CEMECTPA U MPEICTaB-
J5€T cOOO0H UTOTOBYIO OLIEHKY 3HAHHM 10 IMCLUUIUIMHE B BU/JE BBICTABJICHUS 3a4eTa.

[TpomesxyTouHas arTecTanus MOXKeET IPOBOJUTHCSA B YCTHOM MJIM IMCbMEHHOH (opMe.

ATTecTalliOHHBIE HUCHBITaHUS B (hopMe 3adera MPOBOIATCS IPEIOAaBaATENIEM, BEIYIIUM
JICKIMOHHBIE 3aHATUSA 10 JaHHOW IUCLUUIUIMHE, WIN NPENOoJaBaTe/IIMU, BEAYIIUMHU IPAKTHYECKHE
3ansATUs. [IpucyTcTBHE MOCTOPOHHUX JIMII B XOJI€ MPOBEICHUS aTTECTALIMOHHBIX HCIBITAaHUN 0e3
paspelIeHnss PeKTOpa WM MPOPEKTOpa He JOoNycKaeTcs (3a MCKII0UYEHUEM PabOTHUKOB YHUBEPCH-
TETa, BBIIOJHIIOMMNX KOHTPOJHMPYIOUIHEe (YHKIHUU B COOTBETCTBUH CO CBOMMH JOJDKHOCTHBIMHU
o0s3aHHOCTAIMM). B ciyyae oTCyTCTBMS BeIyLIEro IpenojaBaTess aTTeCTAllMOHHbBIE HCIIBITaHUS
MIPOBOJISATCS MPETOAaBaTENIeM, HA3HAYCHHBIM TUCHbMEHHBIM PACIIOPSHKEHUEM 110 Kadepe.

WMHBanuapl U auna ¢ OrpaHUYEHHBIMM BO3MOXHOCTSIMHU 3J0POBbS, UMEIOIINE HapyLICHUS
OIOPHO-/IBUTATEIBHOIO alIapara, MOTyT JOIYCKaTbCs HAa aTTECTAllMOHHBIE UCIIBITAHUSA B COIPO-
BOXKJIEHUU aCCUCTEHTOB-COIIPOBOXKIAIOIIUX.

Bo Bpems arrecTallMOHHBIX MCHBITAaHUN O0y4aroUIecs MOT'YT MOJIb30BaThCs paboueil nmpo-
IpaMMOl AMCLMILINHBI, & TAK)KE C pa3pelleHUs NPENoJaBaTells CIIPaBOYHONM U HOPMATUBHOM JIUTE-
paTypou, KaabKyJIsTOPAMH.

OneHka pe3ynbTaTOB YCTHOI'O aTTECTALMOHHOTO MCIIBITAaHUS OOBSABISIETCS 00y4aronmmMcs B
JIEHb €ro MPOBEACHUS.

ITopsinok MOArOTOBKM M NMPOBEJCHUS NMPOMEKYTOYHOM aTTeCTANMH B (hopMe 3a4eTa

[erictBue Cpoxku Meronuka OTBETCTBEHHBIH
3ao4yHas hopma
Brinaua 3amanui K sK3ame- 1 3ausiTHE Ha nexuusx, Benymmii npenoaasareins Win
HY 110 UHTEPHET IIPENO1aBaTeln, BEAYINE
MPAKTUYECKHE 3aHATUS
Koncynpranun B CECCHIO Ha rpynnosoit Benymuit npenogasarens win
KOHCYJIbTAIIUU IIPEIOAABATENH, BEAYIINE
MPAKTUYECKUE 3AHATUS
OK3ameH B CECCHIO YerHbii onpoc | Benymui npenojgasareins Uin

nmpenoaaBaTejivi, BEAYUIUC
IMMPAKTUYCCKUC 3aHATUSA

@opMHpOBaHUE OLICHKH Ha sx3amene | B coorBerctBum ¢ | Benynmii npenoaBarens uiu
(«HEYIOBIETBOPUTEIILHOY KPUTEPUAMHU [IPEINOIaBaTEIIN, BEAYILHE
«yIOBJIETBOPUTENBHO» «XO- IIPaKTUYECKHE 3aHATUS

POIII0» «OTIHYHOY)

6. IEPEYEHb OCHOBHOM U JONNOJIHUTEJbHO YYEFHOMN
JIATEPATYPBI, HEOBXO/IJUMOM J1JIs1 OCBOEHUSA JUCIUATIINHBI

OcHoBHasi iuTepaTypa ‘ KosnuectBo B

39



OMOJIHNOTEKE / CCHLIIKA HA
9BC

WBanos, 1. B. OcHoBHI pusuku u 6nodusuku : yaebHoe nocoodue /
N. B. UBanoB. — 2-¢ usn., ucnp., ngon. — Caunkr-IlerepOypr :
Jlans, 2022. — 208 c¢. — ISBN 978-5-8114-1350-8. — TekcrT :
AJICKTPOHHBIN // JlaHb : 3JICKTPOHHO-OMOJMOTEYHAsT CHUCTeMa. —
URL.: https://e.lanbook.com/book/210917. — Pexxum mocryma: s
ABTOPU3. II0JI30BATEIICH.

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

JlonoIHUTeIbHAS JTUTEpaTypa

KoymuecTtBo B OnbInoTeKe
/ cecpuika Ha DBC

WBanos, 1. B. COopHuUK 33724 110 KypCcy OCHOBHI (PM3HKH U OHODU-
3uKW : ydeOHoe mocobue / U. B. MBanoB. — 2-¢ usn., ucnp. —

Cankrt-IletepOypr : Jlanb, 2022. — 128 ¢. — ISBN 978-5-8114-
1349-2. — Tekcr: osnektponssld / Jlanb 3JIEKTPOHHO-
OubmuoreyHas cucTema. — URL:

https://e.lanbook.com/book/210920. — Pexxum moctyma: 1is aBTO-
pH3. OJIB30BATEIICH.

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

OrnpezneneHne MOMEHTa WHEPLUUU TBEPJIOTO Tejda JUHAMUYECKHM
MeTosIoM : MeTonndeckue ykazanus / E.I'. banenko, T.1O. Tapyco-
Ba. — llepcuanoBckuit : Joul'AY, 2014. — 22 c. -
http://ebs.rgazu.ru/index.php?q=node/4741. — TekcT : 3JIEKTPOH-
HBIH.

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

Ormpenenenne yCKOpeHre CBOOOIHOTO TMaJIeHUsI ¢ TOMOIIBIO MaTe-
MaTHYECKOT'0 MasTHUKA: MeToauueckue ykazanus / E.I'. Banenko,
T.IO. TapycoBa. — IlepcuanoBckuii : Joul'AY, 2014. — 20 c. -
http://ebs.rgazu.ru/index.php?q=node/4603. — TekcT : 3JICKTPOH-
HBIN.

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

Ou3nkKa: METOJUYECKUE YKA3aHUS U 3a/laHus 1711 KOHTPOJIBHOU pa-
6oter / coct.: E.I'. banenko, B.B. Manako. — I[lepcuaHoBckwHii :
Joul'AY, 2015. — 61 c. -
http://ebs.rgazu.ru/index.php?q=node/4742. — TekcT : 3JNEKTPOH-
HBIM.

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

buo¢usuka: MeTonnyeckue ykazaHus U 3aJaHUsl 1151 KOHTPOJIbHON
pabotsl / coct.: E.I'. banenko, B.B. Manako. — IlepcuanoBckuii :
Joul'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?q=node/4735. — TekcT : BNEKTPOH-
HBII.

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

®dusnka. MexaHuka ¥ MOJICKYJIIpHast (PU3HKA : METOJIMYECKHUE yKa-
3anus / cocraBurenu E. I'. banenxo, A. I'. Mokpuesnu. — [lepcua-
HoBckui : JloHckoit I'AY, 2020. — 40 c. — TeKcT : 3JIEKTPOH-
Hblil // Jlanp : snexkTpoHHO-OMOMmMoTeuyHass cucrema. — URL:
https://e.lanbook.com/book/148578. — Pexxum moctyma: 1is aBTO-
pH3. OJIB30BATENEH.

https://e.lanbook.com/boo
k/148578

6) 3amaHus AJi1 TECTOBOTO KOHTPOJSI ayAUTOPHOH M CaMOCTOS-
TeIbHON pabOThl CTYIEHTOB Ha MPAKTHYECKUX 3aHATHSAX MO KypCy
busukn : yuebHO-MeToaudeckoe mocobue / cocraButens E.I'. ba-
nenko.. — [lepcuanosckwuii : lorckoit ['AY, [6. 1.]. — Yacts 1 —
2016. — 50 c.— http://ebs.rgazu.ru/index.php?g=node/4861. —
TeKCT : AIEeKTPOHHBIN.

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

7. METOAUYECKHUE YKA3AHUS IS OBYYAIOIIIUXCS
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1O OCBOEHUMIO JTUCIIAITJIMHBbI

MeTtoauyeckue peKOMEHIALHH 10 padoTe HA/I KOHCIIEKTOM JIeKIMii BO BpeMsl M nocJje
NPOBeICHU JIEKIUH.

B xon1e neKIMOHHBIX 3aHATUI 00y4YarOIIUMCS PEKOMEHIYETCS BBIMOIHATD CIEAYIOLINE 1ei-
cTBUs. Bectu koHCcnekTHpoBaHue yuyebHoro Marepuana. OOpaiiate BHHUMaHHME Ha KaTeropuw,
(OpMYIHPOBKH, PACKPBIBAIOIINE COACPKAHUE TEX WJIM MHBIX SBJICHUN M MPOIECCOB, HAYYHBIC BBI-
BOJBl U TPAKTUYECKHE PEKOMEHJALMHU 110 UX IPUMEHEHUI0. 3a7aBaTh MPENOJABATEN0 YTOYHSAIO-
LK€ BOIIPOCHI C LENbIO YCHEHUS TEOPETUUECKUX MOJI0XKEHUM, pa3pelieHus! CIOPHBIX CUTYalUi.

KenatenbHO OCTaBUTH B pabOYMX KOHCIEKTaX I0JIsl, HA KOTOPBIX O HEAYJUTOPHOE BPEMSI MOX-
HO CZ€aTh MOMETKU W3 PEKOMEHIOBAaHHOM JIMTEPaTypbl, JONOJIHSIOLIME MaTepual IMPOCIIyIIaHHOU
JIEKIIMH, a TaKXKe MOAYEPKUBAIOIINE 0COOYIO BAXKHOCTD T€X WJIM MHBIX TEOPETUUECKUX MOJIOKECHUH.

MeTtoauyeckue peKOMEHIAUMH K NPAKTHYECKHUM 3aHATHSAM € NMPAKTHKOOPHEHTHPO-
BAHHBIMHM 32/IaHUSIMH.

[Tpy MOATOTOBKE K MPAKTHYECKUM 3aHATHIM OOYYaIOIIMMCS HEOOXOAWMO M3YYUTh OCHOB-
HYIO JINTEPATypy, O3HAKOMUTHCS C JOIMOJHUTEIBHON JIUTEPaTypOii, HOBBIMU MYyOJIMKALMSIMH B Tie-
PUOJIMYECKUX H3JaHMX: KypHaslax, razerax u T.1. IIpu 3ToM yuyecTb pekoMeHAaluu MpernojaBa-
Tens u TpeOoBaHUsS yuyeOHOU MporpaMMbl. B xo/ie MOATOTOBKH K MPAKTUYECKUM 3aHATUSM HEOOXO-
JUMO OCBOMTb OCHOBHBIE IOHSATHS U METOJMKH pacuera MoKazareiei, OTBETUTh Ha KOHTPOJIbHbIE
OTnpochl. B TeueHue mpakTHUUECKOro 3aHATUS CTYJEHTY HEOOXOIMMO BBITIOJHUTH 3aaHMs, BbIIAH-
HBIC TIPETIOIaBaTEIeM, YTO 3aYUTHIBACTCS KaK TEKylIas paboTa CTy[IeHTa U OIICHWBAECTCA IO KpUTe-
pusiM, IPEACTABICHHBIM B MyHKTax 6.4 PIL/I.

BoinonHenue MHAMBUTya IbHBIX TUIIOBBIX 33]1a4.

B ciiydae mporyckoB 3aHSTHIA, HalWuus WHAMBHAYAIbHOTO rpaduka oOydeHus U Jis 3a-
KpETUICHHUsI TPAKTHYECKUX HABBIKOB CTYACHTAM MOTYT OBITh BBIIaHBI TUTIOBBIC MHIMBHUIYaJIbHBIE
3aJlaHusl KOTOPbIE JOJKHBI ObITh CJaHBI B YCTaHOBJICHHBIHN MPENo/IaBaTeIeM CPOK.

Pexomengaruu o pabote ¢ Hay4HOU W yueOHOM JIUTepaTypoun

Pabota ¢ yueOHOW U Hay4dyHOI JIUTEpaTypoll SBISETCS TIaBHOW (OPMOI caMOCTOATEIHHOU
paboThl W HEOOXOIMMa TPH MOJITOTOBKE K YCTHOMY ONpPOCY Ha MPAKTUYECKUX 3aHATHIX, K KOH-
TPOJIbHBIM paboTaM, TecTUpoBaHHIO. KOHCHEKThI HaydHOW JUTEpaTypbl NPU CAMOCTOSTEIbHON
MO/ATOTOBKE K 3aHSTHUSIM JOJKHBI OBITH BBIIIOJHEHBI TAK)KE aKKYpaTHO, COJEPKaTh OTBETHI HA KaX-
JbIN TTOCTABJICHHBIH B TEME BOINPOC, UMETh CCBUIKY Ha MCTOYHMK MH(pOpMalUU C 00s3aTeIbHBIM
yYKa3aHUEM aBTOpAa, HA3BAHMS U IOAA W3JIaHMs HCIIOJIb3YEeMOW HaydHOM jurepaTypbl. KoHcIekT
MOJKET OBITh OIOPHBIM (COJEPXKATh JIUIIb OCHOBHBIE KJIIOUEBBIE NMO3UIMH), HO MPH ITOM I103BOJIS-
IOLUM JIaTh TOJHBIA OTBET MO BOMPOCY, MOKET OBITh MOAPOOHBIM. OOBEM KOHCIIEKTa OIpeesieT-
Csl CaMUM 00Y4arOLMCH.

B npouiecce paboThl ¢ yueOHOM U Hay4yHOU JTUTEpaTypOil 00yHarOIIUNECI MOXKET:

- IeNlaTh 3alKCH [0 XOJly YT€HHUs B BUJIE IPOCTOIO WM Pa3BEPHYTOrO IJlaHa (C03/1aBaTh Ie-
pEeUYEHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOYHUKE);

- COCTaBJIATh T€3UCHI (IUTUPOBaHKE HanloJiee BaXKHBIX MECT CTaThH WJIM MOHOTrpaduu, Ko-
POTKOE U3JI0KEHUE OCHOBHBIX MBICIIEH aBTOPA);

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

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

8. NEPEYEHbD JIMHIEH3UOHHOI'O TPOI'PAMMHOI'O OBECIIEYEHUS, ITPO-
GOECCHUOHAJIBHBIX BA3 TAHHBIX 1 TH®OPMALNOHHBIX CITPABOYHBIX CH-
CTEM

ITepedennb JIMIIEH3MOHHOTO POTPAMMHOI0 00ecreYeHH s

Windows 8.1 JInuensus Ne 64865568 ot 05.03.2015 OPEN 94854474ZZE1703
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Office Standard 2016 JIutiensus Ne 66160039 ot 11.12.2015 OPEN 96166559ZZE1712

MS Windows 7 OEM OLP NL Legal-ization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010
Office Standard 2013 JIunen3ust Ne 64009631 ot 28.08.2014 OPEN 9401422477E1608
Windows 8.1 Profes-sional JIutensust Ne 64865570 ot 05.03.2015 OPEN 948544747Z7ZE1703
Office Standard 2013 Jluniensus Ne 64009631 ot 28.08.2014 OPEN 9401422477E1608

Hepeqenb I/IH(l)OpMaIII/IOHHLIX ClIPaBOYHBIX CUCTEM

HaumenoBanme pecypca Pesxxnm nocryna
OBbC «Jlanby. M3narenscTBO «JIaHb) www.e.lanbook.com
Yuupepcurerckas oudimoreka Online http://biblioclub.ru/index.php?pag
e=main_ub_red
Hayunas snekrponnas 6ubmmoreka eLIBRARY.RU https://elibrary.ru/defaultx.asp

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/JUMAS AJI5s1 OCYLECTBJIE-
HUA OBPA30OBATEJIBHOI'O ITPOLHECCA ITIO JUCIAIIJIMHE

YueOHasi ayquTopusi 1Jisl IPOBeleHUs 3aHATHI CEMUHAPCKOI0 TUIA - YKOMIIJICKTOBaHA
CHCIIMATM3UPOBAHHON (y4eOHOW) MeOeNIbl0, TEXHUYSCKUMH CPEIICTBAMU OOYUYCHUS, CITYKaIlluMHU
JUIS TIpeICTaBIeHUs yueOHOI HHpOpMAaIIIH.

YueOHast ayniuTOpHS 1JI5l MPOBEJAeHUs 3aHATHI JEKIIMOHHOT0 THUIIA — YKOMIUIEKTOBAaHA
CHelHaTu3upOoBaHHON (yueOHOM) Mebelbio, HabOPOM JIEMOHCTPAIMOHHOTO 000PYIOBaHUS U yueO-
HO-HATJISITHBIMUA TTOCOOMSIME, 00€CTICUNBAIOIIMMY TEMAaTHIECKHE WIUTFOCTPAIINN, COOTBETCTBYIOIINE
pabourM y4eOHBIM MIPOrpaMMaM JUCIUILIAH (MOTYTIEi).

YueOHas ayTIMTOPHUsI 1JIsl TPYNNOBBIX U HHAUBHAYAJIBHBIX KOHCYJIbTAIUNA - YKOMIUICK-
TOBaHa CIEMUAIU3UPOBAHHOMN (YueOHOI) MeOeblo, TEXHUYECKUMH CPECTBAMHU O0YUYEeHHUsI, CIIyKa-
UMM TS TIPECTABIICHUS YI4eOHOH HHPOPMAITHH.

YueOHast ayIuTOPUS 1JISl TEKYNIEro KOHTPOJISI U MPOMEKYTOUHOM aTTeCTAllMU - YKOM-
MJIEKTOBAHA CIECIHAIM3UPOBAHHON (yueOHOI) MeOenbl0, TEXHUYECKUMH CpPEICTBAaMHU OOyUYeHUS,
CIy’>KalllUMU JJIsl IPeICTaBIeHUs yueOHoM nH(OpMaInu.

Ilomemenue Aasi CaMOCTOATENIbHOM PadOThI — YKOMIUIEKTOBAHO CIEHHAIN3UPOBAHHON
(yueOHOI) MeOelblo, OCHALIEHO KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOUEHHSI K CEeTH
"Untepuer" u obecredeHo AOCTYNOM B JJIEKTPOHHYIO MH(GOPMAIIMOHHO-00pa30BaTEIbHYIO CPEIy
OpTaHu3aIH

Ilomeienne 1 XpaHeHUsI U MPOPUIAKTHYECKOT0 00CTYKUBAHUS y4eOHOro 060py/I0-
BaHMSl — YKOMILJICKTOBAHO CIICIIUATM3NPOBAHHON MeOeNblo sl XpaHeHUs] 000pyIOBaHUS U
TEXHUUYECKUMU CPECTBAMHU JIJISl €T0 0OCTYKUBAHHUS.

OCHaH_[eHHOCTB " agpecC MOMEIIEHU I

HanmenoBanue nmomenieHnit Anpec (MeCTOIOJIOKEHNE)
MIOMEIICHUI
Aynutopus Ne 1 YueOHast aynuTopus A7 NMPOBEACHUS 3aHATHI JEKIIMOHHOTO THIIA, 346493, PoctoBckas 00-
3aHATHUI CEMHHApPCKOTO THUIIA, KypCOBOTO IMPOCKTUPOBAHUS (BBIIOJHEHUSI KYpPCOBBIX pa- |jacTb, OKTSAOpPbCKUI paiioH,
00T), 'PYNIOBBIX M WHIMBHIYAIbHBIX KOHCYJIbTAlIMi, TEKYIIEr0 KOHTPOJSI U MPOMEXKY- n. [TepcuaHoBCKHi, YII.
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TOYHOH aTTecTallMy, YKOMILIEKTOBaHHAs CIICIIMAIN3UPOBAaHHOI Mebenbio (padouee MecTo
TIpeTioaBaTelis, CTOJbI, CTYIbs, Tocka MenmoBas (1)).

Texuuueckue cpeacTBa o0ydeHHs: HaOOp NEMOHCTPAIIMOHHOTO 000pYIOBaHUA - TIPO-
extop (1), mpoexmoHHEIH 3kpaH (1), HOYTOYK (IIEpEeHOCHOI); yueOHO-HATIATHBIE [T0CO-
Ous1, oOecTeYnBarONIie TEMAaTHICCKUE WINTIOCTPAIMH, COOTBETCTBYIOMIME PabOUYNM IIPO-
rpaMMaM JUCHUIUTHH (IEPEHOCHOER).

Kpusomuisikosa, oM Ne 27

Aynutopus Ne 70 YueOHas ayIuTOpHs A7 IPOBEACHUS 3aHATHH CEMHHAPCKOTO THUIIA,
KypCOBOTO IPOEKTHPOBAHMS (BBINOJHEHUSI KYPCOBBIX padoT), IPYNIOBBIX W HHIAWBUAY-
ANBHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS M NMPOMEXYTO4YHOW arrectanmu; JlabopaTo-
pust QU3KKH, YKOMIUIEKTOBaHHAs! CHELMAIM3MPOBAHHON Mebenblo (pabouee MECTO Mperno-
JlaBaTelisi, CTOJIBI, CTYJIbs, ayIMTOpHas JOCKa).

TexHuueckue cpeicTBa OOydYeHHMs: CIIELHAIM3MPOBaHHOE ydyeOHOe o0opynoBaHUE -
JIICK, TPY3, MIJIIMETPOBAs JIMHEWKa, CeKYH/IOMEphl, YCTAaHOBKa MaTeMaTHUECKOTO MasT-
HHKa, Y4eOHO-HarjsiHble NocoOus, 00ecleunBaone TeMaTHIECKUe WLTIOCTPAIMHU, CO-
OTBETCTBYIOIIHE pabounM y4eOHBIM TporpaMMaM - mKadsl ¢ pu3ndeckuMu MpudopamMu
(HarmsTHOE TIoCcoOue)

346493, PocroBckas 00-
nactb, OKTAOpBCKHIA paiioH,
1. [TepcuanoBckui,

yin.Kpusouwisikoa, 1oM Ne
27

Kaburer Ne 45 Tlomemenne st CAaMOCTOSITEIBHOI PaOOTHI (3MEKTPOHHBIN YATATbHBIH
3aJ), YKOMIUIEKTOBAHO CIICHIHATN3NPOBAaHHOMN (yueOHOiT) MeOenpio, OCHAMICHO KOMITBIO-
TEPHOM TEXHUKOW ¢ BO3MOXHOCTHIO MOAKIIOUeHHS K ceTh "MHTepHeT" U obecneueHo mo-
CTYIOM B 3JIEKTPOHHYO HH(POPMaIMOHHO-00pa30BaTEIbHYIO Cpely OpraHu3aIHH.

Windows 8.1 JIunensus Ne65429551 ot 30.06.2015 OPEN 95436094ZZE1706 ot Mi-
crosoft Volume Licensing Service Center; Office Standard 2013 JIunensus Ne 65429549 ot
30.06.2015 OPEN 95436094ZZE1706 Microsoft Volume Licensing Service Center;
OpenOffice Ceoboauno pacmpoctpansiemoe I1O, nunensust Apache License 2.0, LGPL;
Adobe acrobat reader CBoGoaHO pacmpocTpaHseMoe MPONPHETAPHOE MPOrpaMMHOe 0bec-
MIEYCHUE; Zoom Tapud bazoBniit CBo0OoiHO pacmpocTpaHseMoe 110,
ZoomVideoCommunications, Inc.; Skype CBobojHO pacmpocTpaHseMoe MpONpHETAPHOE
nporpaMMHOe obOecrieuenue; Yandex Browser CoGomno pacmpoctparsemoe [1OYandex
Browser CBo6oano pacmupoctpansemoe [10; Jlaboparopust MMUC «AC «Harpyska» Jloro-
Bop 8630 ot 04.10.2021 mexay ®I'BOY BO «/lonckoit TAY» u OO0 «Jlaboparopus
MMMUCy; Jlabopatopuss MMUC [exanar oroBop Ne 773-23 ot 13.01.2023 mexnmy
O®I'BOY BO «/ouckoit TAY» mw OOO «Jlaboparopus MMMUCy»; Jlaboparopus
MMMUC«IInans» Jorosop Ne 2789-24 ot 16 mas 2024 r. r mexay PI'BOY BO «JloHCcKOM
IF'AY» u 00O «Jlabopatopus MMUC»; Cuctema koHTeHT —¢wmibTpaiuun SkyDNS
(SkyDNS arent) doroop Ne 2789-24 ot 16 mas 2024 r. r. OO0 «Cxkail/[HC»; Dr.Web
Horosop Ne PTTA01140022 ot «16» AuBaps 2025 r. mexxy @PI'BOY BO «lorckoit TAY» u
000 «KKOMITAHU A I'DOHJAJIb®»; 7-zip CBoboauo pacnpoctpansemoe I10, GNU Lesser
General Public License

346493, PocToBckas 00-
nactb, OKTAOpbCKHIA paiioH,
. [lepcuanoBckui,

yi.Kpuomuisikosa, 1oM Ne
27

AynutopusaNel06 Ilomermenue g XpaHeHHS U HPOPHUIAKTHUECKOTO OOCITY>KHBAHUS
yueOHOro 000py10BaHHs. Y KOMIUICKTOBAHO CIICIMAIN3UPOBAHHON MEOETbIO JUTs XpaHEeHUs
000pyIOBaHUS ¥ TEXHUIECKUMH CPEACTBAMH /ISl €70 00CIyXHUBaHUs (pepaKkTOMeTp, BECH
3JIEKTPOHHBIE, BECHl TEXHUYECKUE, XOJIOAMWIBHUK, BBITSKHOW MKad, CTONBI JUIl XpaHEHUs
pacTBOpPOB)

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