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1. HEPEYEHB IIVIAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 110 JUCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMbBIMMU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

1.1 TInanupyemsbiii mporiecc oOydeHus MO TUCIUILIMHE HampaBieH Ha (OpMUPOBAHHE Clie-
JOYIOIIUX KOMIIETCHIIUH:

Ob6menpodeccnonanbubie komnerenuun (OIIK):
CnocobeH mpUMEHSTh OCHOBHBIE 3aKOHBI M METOJIbI UCCJIEOBAHUI €CTECTBEHHBIX HAYK
JUTS peleHus 3aaa4 npodeccruonanbhoi aesreiapaoctu (OITK-2).
NHaukaTopbl JOCTHKEHUS KOMIIETEHIIUM:
[IpriMeHsieT OCHOBHBIE 3aKOHBI €CTECTBEHHBIX HAayK [UJIsl pEHICHUs 3a/1a4 NpodeccuoHallb-
Hoii aesrenpHocTH (OITK-2.1).

1.2 [Inanupyemble pe3yabTaThl 0Oy4eHHUs MO TUCHUIUIMHE, XapaKTepHU3ylollue 3Tambl Gop-
MUPOBAHUS KOMIIETCHIIMN, COOTHECEHHbIC C IJIAHUPYEMBIMU pe3yjbTaTaMU OCBOEHHUSI 00pa3oBa-
TEILHON TporpamMMbl OakajgaBpuaTa 1o HampasieHuto moarotoBku 19.03.04 TexHomorus mpomyk-
MU ¥ OpTaHu3alus OOIIECTBEHHOTO MUTAHUS, HAMPABICHHOCTh TEXHONOTHS MPOIYKIIMH U Opra-

HHU3alus O6IJ.[CCTBCHHOFO IIUTaHusA, IPEACTaBJICHBI B Ta6n1/1ue:

[1naHupyemble pe3yapTaTbl 00y4eHUs

Kon

ConeprxkaHue KoM- Kong 1 saumeHoBaHue

KoMIIe- dopmupyembie 3HaHUS, YMEHUS U

NEeTEHU NN WHANKATOpa IOCTHXKe-
TEHIINH HaBBIKH
HUS KOMIICTCHITNU
1 2 3 4

OIIK-2 | Cnocobern mnpume- | OIIK-2.1  npumensier | 3uanue: OCHOBHBIC TOHATHUSA, (hU3HUe-
HSTh OCHOBHBIE | OCHOBHBIE 3aKOHBI | CKU€ SIBJICHUS, OCHOBHBIE 3aKOHBI U
3aKOHBI M METOJbI | €CTECTBEHHBIX HayK | MOJIEJIM MEXaHUKH, JSJICKTPUYECTBA U
UCCJICTIOBAHUM JUIsL  pelleHwsl  3ajad | MarHeTu3Mma, KoyieOaHWl ©  BOJH,
€CTECTBEHHBIX poQeCCHOHAIBHON KBaHTOBON (DU3WKH, CTATUCTHYECKOMN
HAyK JUIsl PEIICHUS | IeATeIbHOCTH GU3MKK U TEepPMOJWHAMUKH; TPaHUIIBI

3amad npodeccuo-
HaJIbHOU JIeITEIIb-
HOCTHU

UX TPUMEHUMOCTH, NPUMEHEHHE 3a-
KOHOB B B@KHEUIIMX MPaKTHYECKUX
MPUIIOKECHUSAX; OCHOBHBIE (PU3MUYECKHE
BEIMYMHBI U (U3NYECKUE KOHCTAHTBHI,
UX ONpEJENIeHHEe, CMBICHI, CIHOCOOBI U
elMHUIIBI UX H3MepeHus; (yHIameH-
TalbHblE (PU3MYECKHE OMBITHI U HX
POJIb B Pa3BUTUU HAyKU; Ha3HAUEHUE U
MPUHLMIIBI JEHCTBUS BakHEHIIUX ¢u-
3UYECKUX TPUOOPOB.

Ymenue: wncnonb3oBaTh  OCHOBHBIE
npuemMbl 00pabOTKH 3KCIIEpUMEHTaIb-
HBIX JAHHBIX; PEIlaTh TUIIOBBIE 3a/1a4l
10 OCHOBHBIM pa3zzenam (pusuku; o0b-
SCHUTh OCHOBHbIE HaOJIOJaeMble TpHU-
pPOJHBIE M TEXHOTCHHBIE SIBJICHUSA U
ekt ¢ mo3unMi QyHAaMEeHTab-
HBIX (DU3MYECKHX B3aMMOJCHCTBHIA;
HCTOJIKOBBIBaTh CMBICIT (U3HUYECKUX
BEeJIMYMH W TIOHSITHIA, 3alUCHIBAThH
ypaBHEHHUS U1l GUBUYECKUX BEIUYUH
B cucteme CU; paborare ¢ mpubopamu
u 000pyZOBaHHEM COBPEMEHHOHN (u-
3U4YecKoi 1ab0opaTOpPUU; UCIIOIB30BaTh
MeToAbl  (pu3nueckoro W (hU3MKO-
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XUMHYECKOTO.

Hasvix: BnajeTb METOIAMU JKCIEPHU-
MEHTaJbHOTO UCCIIEIOBaHUS B (pH3HKe
(maHupoBaHWe, TOCTaHOBKAa W 00pa-
0OTKa SKCIIEPUMEHTA); HCIIOIh30BAHMUS
OCHOBHBIX OOIIC(PU3MUCCKHX 3aKOHOB
Y TPUHIUIIOB B BKHEHIINX TPAKTH-
YECKUX TMPHIOKCHUAX; TMPUMEHEHUS
OCHOBHBIX METOJIOB busuko-
MaTeMaTHYECKOTo aHalu3a JJIsl pelle-
HUSl €CTECTBCHHOHAYUYHBIX 3a/1a4; Ipa-
BUJILHOW  OKCIUTyaTallid  OCHOBHBIX
puOOpPOB M OOOpPYIOBAaHHS COBpe-
MEHHOW (u3mueckoit naboparopuw;
UCTIOJIB30BaHUSI METOJIOB (PH3HUECKOTO
MOJICTTUPOBAHUS Ha MPAKTHKE.

Oneim  OdesmenvbHocmu:  TIONYYUTh
OTIBIT TIPOBEJCHUS (PU3UUCCKUX H3Me-
pPEHUI ¥ OBIAICTh HAYAIHHBIMUA HABBI-
KaMU TIPOBEIICHHS JKCIICPUMEHTAIIb-
HBIX HAYYHBIX HCCICIOBaHUU (C WC-
MIOJIb30BAaHUEM COBPEMECHHBIX H3MEpH-
TEIBHBIX TPUOOPOB M HAYYHOU aria-
paTyphl), a Takke MeTogaMu o0padboT-
KH pe3yJIbTaTOB U3MEPEHUH; HAyYUTh-
¢ 3(p(HEKTUBHOMY HCIIOIb30BAHUIO
MOJIYYCHHBIX 3HAHWUH W HABBIKOB H
IpaMOTHOMY MPUMEHEHHIO UX B CBOCH
MPAKTUICCKON JACSITEIILHOCTH

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

PABOTY OBYUAIOIIIUXCHA
KonTakTHasi paboTa ¢ npenogasarejieM Camocros-
KoHTakTHasa | TeabHad pa- | @opMa NpoMexy-
Tpynoem- JlaGopa- abdora Ha Oora, TOYHOM aTTecTa-
Kype, ll)c):)CTb Jlexumii, TOPHII))IX. HpaKT“:l ) H[I))OMe)KyTO'-I- yac. UM
cemecTp . | 3ansTHIi,
3.E. / gac. yac. |3aHATHH, uac HYIO aTTecTa- (3K3./3a4eT ¢
yac. ) 1HUIO, OLIeHK./324eT)
yac.
ouHas ¢opma odyuenus 2021-2023 rox Hadopa
12 | 4144 | 16 | 16 | 16 | 1,3 [ 947 | SK3aMeH
3ao4yHas ¢popma ooyuenus 2021-2023 rog HaGopa
1 | 41144 | 6 | 8 | - | 1,3 | 1287 | IK3aMeH

3. COAEP/)KAHUE JUCHUIIJIUHBI, CTPYKTYPUPOBAHHOE 110 TEMAM

(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA

AKAJJEMAYECKHX YACOB 1 BUJIOB YYEBHBIX 3AHATHI
3.1 CtpyKkTypa IUCIMILIMHBI COCTOUT U3 Pa3iesioB (TeM):

CTpyKTypa AUCHUNIHHBI

Paznen 1 Pusmyeckue \ Pazpen 2 Mouneky- \ Pasnea 3 Dnexrpuue- \ Pasnes 4 Onruka u
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OCHOBBI MEXaHHUKHU

nsipHas pu3uKa M Tep-
MOJIMHAMHUKa

CTBO U MarH€Tu3m

aToMHas (pu3uKa

3.2 ConeprkaHve 3aHATHN JICKIIMOHHOTO THUIA 10 JUCIHILIMHE, CTPYKTYPUPOBAHHOE TI0 pa3-

AcjiaM C YKa3aHUEM OTBCACHHOI'O Ha HUX KOJMYCCTBA aKAACMHUUYCCKNX YaCOB U BUJI0OB 3aHATHI:

HaumenoBanue
pazaena
(TeMbl) TUCHUTLIH-
HBI

Kpartkoe cogep:xxanue pasnea

Kou-Bo 1a-
coB/¢popma obyue-
HHUS

2021-2023

HO

OYHO
3204

Pazgen 1
«Du3nyeckue
OCHOBBI MEXaHH-
KH»

du3nyecke OCHOBLI MEXaHHKH. DJIEMEHTHI KH-
HeMaTukH. Mogenn B MexaHuke. CHCTeMa OTYeTa.
Tpaexktopusi, myTb, BekTOop mnepememnieHus. Cko-
pPOCTh. YCKOPEHHE M €Tr0 COCTaBIISAIOIIHME. YTJOBas
CKOPOCTb U YTIIOBOE YCKOPEHHUE.

JAuHaMuka MaTepuajbHOW TOYKM W MNOCTYyNAa-
TeJbHOI0 JBH)KEHHSI TBepPAOro TeJja. 3aKOHBI
Hrrorona. Macca. Cuna. Buasl B3auMMOJICHCTBHI.
Cunbl B Mexanuke. Cuiia TpeHusi. 3aKOH BCEMUPHO-
ro taroreuusa. Cuna Tsbkectu. Bec. HeBecoMoCTE.
3akoH coxpaHeHHs umiynbca. Llentp macc. Pabora
U sHeprus. DHeprus, padora, MOmHOCTh. Kunetun-
YecKas U IMOTEHIMAIbHAs dSHEPTUH. 3aKOH COXpaHe-
HUSI SHEPTHH.

Mexanuka TBepaoro tejaa. Moment unepuuu. Ku-
HETUYECKAsl JHEPrus BpaALIECHHUA. MOMEHT CHIIBL.
YpaBHeHHE AMHAMHUKHM BpallaTEIbHOIO JIBHIKEHUS
TBEPAOro Tejla. MOMEHT UMITyJIbCa U 3aKOH €ro Co-
xpaHeHus. Jledopmanus TBEpAOro Tena.
Mexanuyeckue Koje0aHMs M BOJHBI. ['apMOHU-
YyecKHue KoJeOaHus U UX XapaKTepUCTUKU. MexaHu-
YecKue TapMOHHMYEcKHe Kosebanus. [apmoHude-
ckuil ocumsaTop. IpykuHHbIN, pu3ndeckuit u mMa-
TeMaTH4eCKUil MasTHUKU. Clo’keHue rapMoHude-
CKUX KOJIeOaHUI OJTHOrO HAINpaBJICHHS M OJUHAKO-
BOM yacToThl. Cllo’keHUE B3aMHO NMEPIEHANUKYISIpP-
HBIX KOJIeOaHUH.

Paznen 2

2 | «MonekyisapHas
¢uzuka u Tep-
MOJVHAMUKa»

MoJieky/JsIpHO-KMHETHYECKAS TeOPUs HAeaIbHO-
ro raza. OnbITHBIE 3aKOHBI UEAIBHOTO Tra3a. Y pas-
Henue Kianelipona-MenaeneeBa. OCHOBHOE ypaB-
HEHHUE MOJEKYISIPHO-KMHETUYECKON TEopun ujie-
aJbHBIX Ta30B. 3aKOH MakcBeiia i pacrpenesne-
HUSI MOJIEKYJI HJI€aIbHOTO Ta3a MO CKOPOCTSIM M
OHEPTHUAM TCILJIOBOTO JABUKCHUA. BapOMeTpI/I‘IeCKaH
¢dopmyna. Pacnpenenenune bonbimana. OmnbITHOE
000CHOBaHNE MOJICKYJIIPHO-KMHETUUECKOU TEOPHH.

OCHOBBI TEPMOIHMHAMHKH

Uucno creneHeld cBOOOAbI MOJIEKYNbl. 3aKOH pPaB-
HOMEPHOTO paclpeesieHUus] SHEPTUU IO CTENEHSIM
cBoOosbl Mosekyln. [lepBoe Hawamo TepMoIMHAMU-




HauMeHnoBaHue
pa3neia
(TemMbl) T CHUILIN-
HBI

Kpartkoe conep:xanue pa3gena

coB/(popMma o0yue-

KoJi-Bo ua-

HHUSA

2021-2023

OYHO

3a04YHO

ku. Paborta raza npu uzmeHnenuu ero oorema. Ten-
J0eMKOCTh. [IpuMeHeHue mepBOro Hayajia TepMO-
TUHAMHKHU K U30mpolieccaM. AanadaTH4ecKuil mpo-
uecc. Ilomurponselii mpouecc. Kpyrosoit mpo-
necc(mukir). O6paTuMble U HEOOpaTUMBIE TMPOIEC-
Chl. DHTpOIHUSA, €€ CTATUCTUYECKOE TOJKOBAHHE U
CBSI3b C TEPMOJUHAMHYECKON BEPOATHOCTHIO. BTO-
poe Hayayo TepMOIUHAMUKU. TerioBbie ABUTATEIH
u xonoanwle MamuHbl. [{ukn Kapuo u ero KITJ mis
WJIeaIHbHOTO Ta3a.

Paznen 3
«JIEKTPUYECTBO
Y MarHeTu3M»

DJIEKTPOCTATUKA. 3aKOH COXPAHEHUs 3JIEKTpU4e-
ckoro 3apsana. 3akoH Kyiona. DiekTpocTatuueckoe
nosne. HanpspkeHHOCTh 3JIEKTPOCTATUYECKOTO TOJS.
[IpuHUMI Cynepno3uiuu 3JIEKTPOCTATUYECKUX T10-
nen. Ilome nmumosa. IloreHuwman snekTpocraruye-
ckoro moJjisi. HanpsbkeHHOCTh Kak rpaueHT MOTEeH-
nuana. DKBUIOTEHLUUAJIbHBIE MOBEPXHOCTU. DJIEK-
TPOCTaTUUECKasi €MKOCTh YEJIIMHEHHOT'O IPOBOIHU-
ka. KonaeHcaTopbel. DHeprusi CUCTEMBI 3apsioB,
YEIMHEHHOTO MPOBOJHUKA M KOHJIEHCaTopa. JHEp-
rUsl  BJEKTpocTaTudyeckoro mnois. IlocrosHHBII
NEKTPUUYECKUN TOK. DJIEKTPUUECKUH TOK, cuia U
IJIOTHOCTh TOKa. CTOPOHHHME CHJIbL. DJIEKTPOJBH-
Kymas cuia u HampsbkeHue. 3akoH Owma. Compo-
TUBJICHHE MPOBOJHUKOB. PaboTa u MOIIHOCTH TOKA.
3akon J[xoyns-Jlenna. 3akon Oma 11t HEOTHOPO/I-
Horo yyactka nenu. [IpaBuna Kupxroda mis pas-
BETBJICHHBIX IIETEH.

MaruuTHoe moJie. MarHuTHoe I0JI€ U €ro Xapakx-
tepuctuku. 3akoH buo-CaBapa-Jlamaca. 3akon
Awmnepa. BzanMopnelicTBHe NapajieNbHBIX TOKOB.
JlelicTBME MArHUTHOTO TOJS HA JIBWXKYIIHA 3aps.
JIBM>KeHHE 3apsyKEHHBIX 4aCTULl B MATHUTHOM IIOJIE.
OnexTpoMarHuTHas MHIyKus.IloTok BekTopa mar-
HUTHOM HHIAYKIUU. SIBIEHUE DIIEKTPOMArHUTHOU
nHAyKIuK. 3akoH Papajies U ero BbIBOJbI U3 3aKOHA
COXpaHEHHUs 2Hepruu. BpamieHue paMKu B MarHuT-
HoM mnoze. Buxpesrie Toku (Toxku ®yko). Uuayk-
TUBHOCTh KOHTypa. CamomHaykuus. Bzaumuas us-
nykuus. Tpancdopmaropsl. DHeprusi MarHUTHOTO
TIOJIS1.




Koa-Bo 1a-
coB/(popMma o0yue-
HauMeHnoBaHue HHUSA
Ne pasiena Kparkoe conep:xkanue pazgesa AV
(TemMbl) M CHUILIH- e
HBI s B
g S
(<2}
BosnoBasi  ontuka.  MHTepdepeHnus  cBe-
ta.MeToapl HAONIOJCHUS WHTEPHEPCHIIMH CBETA.
Wnrtepdepennus cBeta B TOHKUX IuieHKax. [Ipume-
Henue wuHTepdepeHnun. ludpakmus ceera. [u-
¢bpakuuonHas penierka. Paccesnue ceera. @opmyna
Bynbda-bparros. EcTecTBeHHBIH U MONAPU30BAH-
HbIU cBeT. 3akoH Mamtoca. [Tonspounsl. Jucnepcus
Pasnen 4 «On- | cBera. [lornomenue cBera. 3akon byrepa. JiaemeH-
4 | TMKa ¥ aTOMHasd | Thl (PU3MKH ATOMHOIO AAPA M 3JIEMEHTAPHBIX Ya- 2 1
busnka» crun. Pasmep, coctaB W 3apsja aTOMHOrO sjpa.
MaccoBoe u 3apsaoBoe uucio. JlepexkT maccwl u
SHEprus CBA3U sapa. AnepHeie cuiibl. Mojenu sapa.
PannoakTuBHOE M3NIydeHHE U €ro BU[bl. 3aKOH pa-
JMOAaKTUBHOrO pacmnaaa. IlpaBuno  cMelieHus.
SAnepunie peakuuu. Jlenenue sjep. AnepHast sHEp-
retuka. TepmosiaepHble peakiu.
HUTOI'O 16 6

3.3 Coneprkanue 1abOpaTOPHBIX 3aHATUH O JUCIHILIAHE, B TOM YHCJIE 3JICMCHTOB MPAKTHU-
YECKOHM MOArOTOBKH, CTPYKTYPUPOBAHHOE MO pa3zesiaM C yKa3aHUEM OTBEJICHHOI'O Ha HUX KOJuYe-

CTBa aKaACMHUYCCKHNX 4YaCOB U BUJIOB 3aHATHI:

HaumenoBanue pas-
aesa (TeMbl) THCIU-
TLUTHHBI

Buj Tekyuero KOHTpoJst
Ne n Ha3BaHme ceMuHApOB /

NPAKTHYECKUX 3aHITHH /
J1a0OPAaTOPHBIX PadoT
Dnemenmul npakmuueckoil
n0020MOo6KU

KoJu1-Bo yacos/
¢opma o0yueHust

2021-2023

OYHO
3a09YHO

Paznen 1
«Du3ngecKre
OCHOBBI
MEXaHUKN»

Sansarue Ne 1
Onpenenenue MOMEHTa
WHEPIMH Tela JUHAMHUYE-
CKHUM METOAOM. JriemeHmbl
RPAKMUYUECKOU NOO20MO6-
Ku: Hay4uThCS OIpENesaTh
MOMEHT MHEPIIUHU CIUIONTHO-
ro aucka (UWIMHIApPA) CO
IIKKBOM W TOJYYCHHOE
OMBITHOE 3HAYEHHE CpaB-
HUTB C TEOPETUICCKUM.

Homyck x mabopatop-
HOM paboTe

3anstue Ne 2
OmnpeneneHnne  yCKOpeHUs
CBOOOJHOIO TAaJEHUs IpH
MMOMOIIIA MaTeMaTHYECKOTO
MasiTHUKA Inemenmul
nPAKmMuyecKoil noozomos-
Ku: HAYYUTHCS ONpPEAETsTh

Jomyck k mabopartop-
HOU paboTe




HaumeHnoBanmue pa3-
aesia (TeMbl) JMCIU-
TUTHHBI

Ne n HazBanmne cemuHapos /
NPAKTHYECKUX 3AaHATHH /
JIa0OPATOPHBIX PadoT
Dnemenmul npakmuueckoil
n0020Mo6Ku

Bupn Tekyero KoHTpoJist

Kou1-Bo yacos/
¢opma o0yueHus

2021-2023

OYHO
32049HO

YCKOPCHHC CBO60,I[HOFO Ima-
JCHHUA C IIOMOIIBKO MaTr€Ma-
THYCCKOI'O MasATHHKA U II0-
JIYUCHHOC OIIBITHOC 3Ha4c-
HHE CPAaBHUTH C TCOPECTHUUC-
CKHM.

Pazngen 2
«MonekynapHas
¢u3uka u TEepmo-
JTUHAMUKa»

3anstue Ne 3
Onpenenenue yIenbHON
TEIJIOEMKOCTH  TBEPAOTO
Tela ¥ HM3MEHEHUs SHTpPO-
UM U30JIMPOBAaHHOM  CH-
CTEMBbl. D1eMeHmbl npaK-
Mu4ecKou - no020moGKu:
HAYYHUTHCS OTIpEeNeNATh
YICNbHYI0  TEIJIOEMKOCTb
TBEPJOTO TEJa U U3MEHEHHS
SHTPOIUU  U30JUPOBAHHOM
CHCTEMBI

Jomnyck k aboparop-
HOW paboTe

Pazgen 3
«NEKTPUYECTBO
Y MarHeTU3M»

3anstue Ne 4
Omnpenenenue ConpoTuBIIe-
HUS W YIEJNBbHOTO COIpo-
THUBJICHUSI MOCTHKOM YUT-
CTOHA. Jnemenmuvl npax-
MU4ecKol - noo20moGKu:
O3HAKOMUTBCSI C IpUEMaMU
pacuera W WCIOIB30BAHUS
pa3BeTBIIEHHBIX IIeTed Io-
CTOSTHHOTO 3JIEKTPHUYECKOTO
TOKA.

Jomyck k ymaboparop-

HOI1 paboTe

3anstue Ne 5
Omnpenenenne  koappunu-
€HTa II0JIE3HOTO JEeHCTBUS
TpaHcopmaropa U Ko3p-
¢unuenTa TpaHchopMaluu.
dnemenmul npakmuueckoii
no020mo6Ku: O3HAKOMWTh-
Csl C NPUHLHUIIOM JEHCTBUSA
U YCTPOHCTBOM TpaHchop-
MaTopa, ONPENEIUTb €ro
KILA. ¥ KodhduuueHt
TpaHc(hOpMaIHH.

JHomyck k nmabopartop-

HOI paboTe

3anstue Ne 6
[IpoBepka 3akoHa Oma i
LENU [EePEMEHHOIO TOKa.
dnemenmovl npaxmuueckoi
no020moeKu: ONPEICIICHNE
WHJYKTUBHOT'O, €MKOCTHOTO

Jlommyck k maboparop-

HOI1 paboTe




Bupn Tekyero KoHTpoJist Kou1-Bo yacos/

Ne u Ha3BaHMe ceMUHAPOB / dopma oGyyenns

HaumeHoBaHUE pa3- NPAKTHYECKAX 3aAHATHH / 2021-2023
Ne | mexna (Tembl) aucuu- JIa0OPATOPHBIX PadoT 9
RULRHES Inemenmut npakmuueckou E E
n0020MoeKu ° 35

u OO0IIero CONMpOTHBICHUS.
IIpoBepka 3axkona Oma s
IETH TIEPEMEHHOTO TOKA.

» A 3anstue Ne 7 Jlommyck k naboparop-
a3aci O
npeleneHue AJIUHbBL BOJI- -
«OnTuka u e g HOM pabore
HBI Y SHEPTUM KBAaHTA U3JY-
aToMHast pu3nKar»
yeHus razoBoro jasepa JII'- 2 1

75. Dnemenmol npakmuye-
CKOIl n0020MOGKU: V3Iyue-
HuUs razoBoro jazepa JII'-75.

3anstue Ne 8 Jlommyck k nmaboparop-
Omnpenenenue KOHIEHTpa-
4 MY HEM3BECTHOTO PacTBOpa
MIPU TOMOIIH (POTOAIEKTPO-
KOJIOpUMETpA. InemeHmbl
NPAKMUYECKOl No020mMoe-
Ku: HAYYUTHCS OIpeneisaTh
KOHIICHTPAIU! HEU3BECTHO-
ro pacTBOpa MpH IOMOIIU
OOKa.

HOI1 paboTe

3anstue Ne 9 VYcrHblit onpoc
WroroBoe 3ansartue

Uroro 16 8

3.3.1 ConepxaHue MPAKTUYCCKUX 3aHITHH IO JUCIUIUIMHE, B TOM YHUCJIEC DJIEMEHTOB MPaK-
TUYECKOM IMOJATOTOBKH, CTPYKTYPUPOBAHHOE MO pa3jieslaM C YKa3aHUEM OTBEIEHHOIO Ha HUX KOJIU-
YECTBA aKaJIEMUYECKUX YaCOB M BUJIOB 3aHATH:

Bua rexyuiero
KOHTpPOJISt Kos-Bo yacos/
Ne u HazBanue cemu- (l)opMa Oﬁyqeﬂnﬂ
Hanvenopanme | "2POB/ TpaKirie-
CKMX 3aHATHH / Jia-
Ne | pazpena (Tembl)
00paTOpPHBIX padoT ° =
AHCHUITHHDL dnemenmot npaxmu- = 2
YecKoii n0020MoeKu ° 3
2021 - 2023
IIpakTHueckoe 3aHs- VYceTHbIi onpoc
Tne Ne 1.
Kunematuka wMare-
Paznen 1 o
pUaTBHOMN TOYKHU.
«Dusnueckue
JuHnamMuka wmatepu-
1 | ocHOBBI o 2
anpHOW TOYkH. Jlu-
MEXaHUKHN
HaMUKa BpallaTesb-
HOTO JIBIKEHUS.
dnemenmor  npax-
Mu4ecKoil  noo2o-




HaunmenoBanue
pasnesia (TemMbl)
JTUCIHHUIIINHEI

Ne u Ha3BaHme ceMu-
HAPOB / MpaKTH4e-
CKHMX 3aHATHH / J1a-
OopaTopHbIX padoT

dnemenmul npakmu-
YeCcKoll N0020MO6KU

Buna rexymiero
KOHTPOJIf

KoJu-Bo yacos/
¢opma o0yuenus

O4YHO
3a09HO

2021 - 2023

MO6KU: OCBOUTH Ma-
Tepuan (HU3nIECKue
OCHOBBI MEXaHUKU

[TpakTrueckoe 3aHs-
THE Ne 2.

Konebanwus u BoJHA.
dnemenmvl  npax-
muyeckoii.  noozo-
MOBKU: OCBOHUTHL Ma-
Tepuan (HU3NIECKUe
OCHOBBI MEXaHUKU

YcerHblii onpoc

Pa3nen 2
«MonekynspHas
bu3MKa U TepMo-
TUHAMUKA)»

[TpakTHueckoe 3aHs-
e Ne 3.

DJeMEeHTBl MOJIEKY-
JISIPHO-
KUHETUYECKOH TeO-
pUM U CTaTUCTUYE-
ckor usuku. SBie-
HusA 1epekoca. Pe-
aJIbHBIA Ta3 U KUI-
KOCTb. iemenmbl
NPaKmuy4ecKoi
n0020MOBKU: OCBO-
UTh MaTepuan MoJie-
KylsipHas ¢u3uKa U
TEPMOJIMHAMUKA

VYerHbll onpoc

[IpakTrueckoe 3aHs-
Tne Ne 4.
TepmonnHamuka.
dnemenmor  npax-
muyeckoii  noo2o-
mMOGKuU: OCBOUTH Ma-
TepHal MOJEKYJsp-
Hasi (u3MKa U Tep-
MOJIMHaMHUKa

YeTHBII onpoc

Pazgen 3
«INEKTPUYECTBO
Y MarHeTU3M»

[TpakTryeckoe 3aHs-
e Ne 5.
DneKTpocTaTHKA.
DJIEKTPUYECKUI TOK.
dnemenmol  npax-
muyecKoii  noo2o-
MOGKuU: OCBOUTH Ma-
Tepuasl dJeKTpuye-

YceTHBIT onpoc




HaunmenoBanue
Ne | pa3znmena (Tembl)
JTUCIHHUIIINHEI

Ne u Ha3BaHme ceMu-
HAPOB / MpaKTH4e-
CKHMX 3aHATHH / J1a-
OopaTopHbIX padoT

dnemenmul npakmu-
YeCcKoll N0020MO6KU

Buna rexymiero
KOHTPOJIf

KoJu-Bo yacos/
¢opma o0yuenus

O4YHO
3a09HO

2021 - 2023

CTBO U MarH€Tusm

[TpakTrueckoe 3aHs-
e Ne 6.
MarseTusm. Ine-
MeHmbl npakmuye-
CKOUW NO020mMOGKU:
OCBOUTH  MarTepuas
ANEKTPUIECTBO u
MAarHeTHU3M

VYcerHblii onpoc

[TpakTHueckoe 3aHs-
THE Ne 7
DJIEKTPOMarHuTHOE
U3JIyYCHHE U CBET.
Jnemenmsl  npak-
muyeckoii.  noozo-
MoO6KU: OCBOUTL Ma-
Tepuan JJIEKTpUYe-
CTBO M MarHeTHU3M

VYcrHblii onpoc

Pa3nen 4

aTOMHas
¢buzuka»

«Onruka "

[IpakTnueckoe 3aHs-
e Ne 8

DONeMeHThl yueHus
O CTPOEHUH aToMma.
Dnemenmsl  npak-
MuYyecKoil  noo2o-
MOBKU: OCBOUTH Ma-
TepHan dJeKTpUue-
CTBO M MarHeTHU3M

YceTHBI onpoc

[TpakTdeckoe 3aHs-
THEe Neo 9.
Hrorosoe 3ansarue

YceTHBIT onpoc

HUroro

16 -

3.4 ConeprkaHue CaMOCTOSITEIbHONH PabOThl OOYYAIOIIMXCS MO AMCLUUIUIMHE, CTPYKTYpPHPO-
BaHHOE I10 pa3/iesiaM C YKa3aHHEeM OTBEJECHHOI'O Ha HUX KOJINYECTBA aKaJIeMUYECKUX YacOB U BUJOB
CaMOCTOSITENIbHON PabOTHI:

HanmenoBanue
pasaeia
(TeMbl) TUCITH-
IJIMHBI

Bua camocrosiTesbHOI paboThI

KoJu-Bo yacoB / ¢op-
Ma o0y4eHus

2021-2023

OYHaA
3aouHas

10



KoJu-Bo yacoB / ¢op-

Ma 00yueHHsl

HaumeHnoBanue 2021-2023
Ne pasieia Bun camocrosiTe1bHOM padoThI
(TemMbl) TUCIH- ®
IJIMHBI = ;
= o
g &
1 | Pazgen 1 «®wusu- | 3akpemienue npoieHHoro marepuana. Iloaro-
YeCcKHE OCHOBBI | TOBKAa K JaOOpaTopHbIM paboraM. Brimonnenue 25 40
MEXaHUKH JIOMAIITHETO 3a]aHusl.
2 | Pazgen 2 «Moute- | 3akpericHHe IMpoiiieHHoro Matepuana. [loaro-
KyJsipHas (U3UKa | TOBKA K JIAOOpaTOpHBIM paboTam. Beimonnenue 29 30
U TEPMOJMHAMHU- | JTOMAIIHETO 3aJaHHUs.
Kan»
3 | Pasmen 3 3akperuieHue npoieHHoro marepuana. Iloaro-
«DJIEKTPUYECTBO | TOBKA K J1a0OpaTOpHbIM paboTam. BrinosHeHue 22 30
Y MarHeTU3M» JIOMAIIIHETO 3aJjaHusl.
Paznen 4 3akperieHue npouaeHHoro marepuana. [loaro-
«OnTrka U aToM- | TOBKa K J1abopaTopHbIM paboTam. BoimonHeHue 257 28,7
Has pusnkay JIOMAIITHETO 33JIaHUSI.
KOHTaKTHEIE 9achl HA MPOMEKYTOUHYIO aTTECTALUIO 1,3 13
Hroro 96 130

11



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-MeTOAN4YEeCKUX MAaTEePHAJIOB

KoanuyecTBO B 0M0-
JHOTEKE / CCBLIKA
Ha DBC

Pazgen 1 «dusn-
YEeCKHUE OCHOBEI
MEXAHUKNA»

1) ®usuka. Mexanuka ¥ MOJEKyIsspHas (U3UKaA : METO-
nudeckue ykazanus / coctaButenu E. I'. banenko, A. T
Moxpueuu. — Ilepcuanosckuii : Jlonckoit I'AY, 2020.
— 40 ¢. — TekcT : anmekTpoHHbIH // JlaHb : 3IeKTpOHHO-
OoubIMoTeYHas cUcCTeMa. URL:
https://e.lanbook.com/book/148578 (mata oOpameHus:
26.05.2023). — Pexwum jocTyma: Juis aBTOpHU3. MOJIb30Ba-
TEJICH.

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

2) UBanos, 1. B. COoopHUK 33a1a4 110 KypCy OCHOBBI (hu-
3UKH ¥ Omodu3uku : yuyeOHoe mocobue / M. B. MBaHOB.
— 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022, —
128 c. — ISBN 978-5-8114-1349-2. — TekcT : 37€k-
TPOHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAsT CUCTEMA.
— URL.: https://e.lanbook.com/book/210920 (mata ob6pa-
menust: 26.05.2023). — Pexxum npoctyma: st aBTOPH3.
10JIb30BaTENEH.

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

3) ®uzuka : METOAUYECKHUE YKa3aHUs U 3aJaHusl 111 KOH-
TposibHOU paboThl / cocT.: E.I'. banenko, B.B. Manako. —
[lepcuanosckuit : Joul'AY, 2015. 61 c. -
http://ebs.rgazu.ru/index.php?g=node/4742 (mata oGpa-
mieHust: 26.05.2023). — TekcT : 3JeKTPOHHBIH.

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

4) buoduszuka: METOAMYECKHE YKa3aHUS U 3aJaHus s
KOHTpOJbHOU pabotsl / coct.: E.I'. banenko, B.B. Mana-
ko. — IlepcuanoBckuiti : Jloul’'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (mara oGpa-
meHust: 26.05.2023). — TekcT : 3JIeKTPOHHBIH.

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

5) UBanos, 1. B. OcHoBbl Qpu3uku u 6M0(pu3UKH : yued-
Hoe nocobwue / 1. B. IBaHOB. — 2-¢ 3., ucmp., A0, —
Cankr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — Tekcrt : anektpoHHsbIii / Jlanb : smek-
TPOHHO-OMOIHOTEeYHAs cucrema. URL:
https://e.lanbook.com/book/210917 (mara oOpamieHus:
26.05.2023). — Pexum ocTyma: Juis aBTOpU3. MOJIb30Ba-
TEJICH.

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

6) OrmpeneneHre MOMEHTa MHEPLUU TBEPAOIO Tejla IU-
HAaMHUYECKUM METOJIOM : MeTojauveckue ykazanus / E.I.
banenko, T.FO. Tapycosa. — [lepcuanoBckuii : [{on['AY,
2014. — 22 c. - http://ebs.rgazu.ru/index.php?q=node/4741
(mara obpamenus: 26.05.2023). — TekCT : SIEKTPOHHBIH.

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

7) Omnpenenenue yCKOpeHHEe CBOOOAHOTO MAJCHHSI C TO-
MOIIIbI0O MAaTEMAaTUYECKOTO MAsITHUKA: METOANYECKHUE YKa-
3anus / E.I. banenko, T.}O. Tapycosa. — Ilepcuanos-
CKUH Houl’'AY, 2014. 20 C.

http://ebs.rgazu.ru/in

_|dex.php?q=node/460
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http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4603
http://ebs.rgazu.ru/index.php?q=node/4603

Ne paznena nuc-

IUIIIMHBI. Bua

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4€eOHO-MeTOAUYeCKUX MATEPHATIOB

KoanuyecTBo B 0H0-
JHOTEKE / CCBLIIKA
Ha 9bC

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

3

8) 3amaHus i1 TECTOBOTO KOHTPOJIL ayAUTOPHOM U ca-
MOCTOSITEIBHON pa0OTHI CTY/ICHTOB HAa MPAKTHYECKHUX 3a-
HATHUAX 1O Kypcy (QU3UKU : yueOHO-METOINYECKOE MOCO-
oue / cocraBurens E.I'. banenko.. — IlepcuaHoBCKuUit :
Houckoit 'AY, [6. r.]. — Yacts 1 — 2016. — 50 c. —
http://ebs.rgazu.ru/index.php?q=node/4861 (mara oOGpa-
meHust: 26.05.2023). — TekcT : 37IEeKTPOHHBIMN.

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

Pazgen 2 «Moae-
KyJsipHas Gu3MKa
nu TepMO[[I/IHaMI/I-

Kay

1) WBanos, U. B. COopHUK 3a7a4 TIO KYpCY OCHOBHI (pu-
3UKHd ¥ Omodusuku : yuyeOHoe mocodbue / M. B. MBaHoB.
— 2-e usn., 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 (nmata oGpa-
menust: 26.05.2023). — Pexxum nmoctyma: uisi aBTOPH3.
I10JIb30BATEIICH.

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

2) UBanos, 1. B. CO0pHUK 33a71a4 110 KypCy OCHOBBI (hH-
3UKH ¥ Omodu3uku : yuyeOHoe mocobue / M. B. MBaHOB.
— 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022, —
128 c. — ISBN 978-5-8114-1349-2. — TekcT : 37€k-
TPOHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/210920 (nmata oGpa-
menust: 26.05.2023). — Pexxum nmoctyma: uisi aBTOPH3.
10JIb30BaTENEH.

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

3) ®uzuka : METOAUYECKHUE YKa3aHUs U 3aJaHUsl 111 KOH-
TponbHOI paboTsl / cocT.: E.I'. banenko, B.B. Manaxo.
Ilepcuanosckuit  : Joul'AY, 2015. 61 c. -
http://ebs.rgazu.ru/index.php?q=node/4742 (nata oOpa-
mieHust: 26.05.2023). — TekcT : 37eKTPOHHBIM.

~|dex.php?g=node/474

http://ebs.rgazu.ru/in

2

4) buoduszuka: METOAMYECKHE YKa3aHUS U 3aJaHus s
KOHTpOJIbHON pabotel / coct.: E.I'. banenko, B.B. Mana-
ko. — IlepcuanoBckuii : Jloul’'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (mara oGpa-
meHust: 26.05.2023). — TekcT : 3JIeKTPOHHBIH.

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

Pasnen 3
«DNEeKTPUIECTBO
U MAaru€Ttu3sm»

1) I'pabosckuii, P. U. Kype ¢usuku / P. U. I'paboBckuii.
— U3n. 4-e, nepepab. — MockBsa : Beiciias mkona, 1974, —
552 c¢. : win. — Pexum pgoctyma: mo TOAMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=494
670 (mara oopamenus: 26.05.2023). — TekcT : 37MeKTPOH-
HBIH.

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

2) Upanos, 1. B. Co6opHHK 3a1a4 110 KypCy OCHOBBI (hu-
3UKH ¥ OModu3uku : yuyeOHoe mocobue / M. B. MBaHOB.
— 2-e m31., uctip. — Cankr-IlerepOypr : Jlans, 2022. —
128 c. — ISBN 978-5-8114-1349-2. — Tekcr : a1ek-
TpOHHBIN // JlaHb : 37eKTpOHHO-OMONIMOTEYHAass cUCTEMA.

— URL: https://e.lanbook.com/book/210920 (mata o6pa-

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

Ne paznena nuc-

IUIIIMHBI. Bua

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4€eOHO-MeTOAUYeCKUX MATEPHATIOB

KoanuyecTBo B 0H0-
JHOTEKE / CCBLIIKA
Ha 9bC

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

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

http://ebs.rgazu.ru/in

~|dex.php?g=node/474

2

4) buodwusuka: METOAMUYECKUE YKA3aHUS M 3aJaHUs JIIs
KOHTpOJIbHOU paboTel / cocT.: E.I'. banenko, B.B. Mana-
ko. — Ilepcuanosckuii : JJon'AY, 2015. — 39 c. - URL:
http://ebs.rgazu.ru/index.php?g=node/4735 (mara oGpa-
meHust: 26.05.2023). — TekcT : 3JeKTPOHHBII.

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

5) UBanos, . B. OcHoBbl pusuku u Ouopusuku : yueod-
Hoe nocooue / 1. B. IBaHOB. — 2-¢ 3., UCHp., JIOI. —
Cankr-IlerepOypr : Jlanp, 2022. — 208 ¢. — ISBN 978-
5-8114-1350-8. — Tekcrt : anmekTpoHHbIH // JlaHb : 37eK-
TPOHHO-OMOMMOTEeYHAsS cucTema. URL:
https://e.lanbook.com/book/210917 (mara oOpamicHwus:
26.05.2023). — Pexxum jmoctyma: Ui aBTOPU3. M0JIb30Ba-
TEJIeH.

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

Pa3zmen 4
«Onuruka U aTtoM-
Has pusnka

1) I'pabosckuii, P. U. Kypce ¢usuku / P. . I'paboBckuii.
— U3n. 4-e, nepepadb. — Mocksa : Briciias mikona, 1974. —
552 c¢. : unn. — Pexum pgocrtyna: mo MOANUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=494
670 (mata oopamenus: 26.05.2023). — Tekcr : 3JIEKTPOH-
HBIH.

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

2) Uanos, 1. B. CoopHHK 3a1a4 110 KypCy OCHOBBI (hu-
3UKU U Onodusuku : yuyebHoe nocobue / V. B. BaHOB.
— 2-e usn., ucnp. — Cankr-IlerepOypr : Jlans, 2022. —
128 ¢. — ISBN 978-5-8114-1349-2. — Tekcr : 37ek-
TpOHHBIH // JlaHb : 27MeKTPOHHO-OUONIMOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/210920 (mata ob6pa-
menust: 26.05.2023). — PexuMm poctyna: uisi aBTOPH3.
10JIb30BATEIEH.

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

3) dusmka: MeToArYecKue yKa3aHHUs U 3aJaHusl Ui KOH-
TpoabpHOU pabotel / cocT.: E.I'. banenko, B.B. Manako. —
[lepcuanoBckuii : Jonl'AY, 2015. — 61 c. - URL:
http://ebs.rgazu.ru/index.php?g=node/4742 (mata oGpa-
menust: 26.05.2023). — TekcT : 37eKTPOHHBII.

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

4) buoduszuka: METOAMYECKHE YKa3aHUS U 3aJaHus s
KOHTpOJIbHOM pabotel / coct.: E.I'. banenko, B.B. Mana-
ko. — IlepcuanoBckuit : Joul'AY, 2015. — 39 c. - URL:
http://ebs.rgazu.ru/index.php?g=node/4735 (mata oGpa-
menust: 26.05.2023). — TekcT : 371eKTPOHHBIH.

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

5) UBanos, . B. OcHoBbI pusuku u Onopusuku : yueod-
Hoe mocobwue / 1. B. UBaHOB. — 2-¢ 3., Ucmp., JI0I. —
Canxkr-IlerepOypr : Jlanb, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — Tekct : 3nekTpoHHbIi // Jlaup : 3mek-

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

IUIIIMHBI. Bua

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4€eOHO-MeTOAUYeCKUX MATEPHATIOB

KoanuyecTBo B 0H0-
JHOTEKE / CCBLIIKA
Ha 9bC

TPOHHO-OMOMHOTEeUHAsS cucTema. — URL:
https://e.lanbook.com/book/210917 (mata oOpareHus:
26.05.2023). — Pexxum mocTyma: Uit aBTOPHU3. MOJIb30Ba-
TeJeH.

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

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

5 OIIEHOYHBIE MATEPHAJIBI IS TPOBEAEHUS ITPOMEXYTOYHON

ATTECTAIIMN

5.1 IlepeueHb KOMIETEHIIUI ¢ YKa3aHHeM I3TanoB uX (popMUPOBAHUSI B npollecce

0CBOEHHS 00pa30BaTeILHOI MPOrPpaMMbl

Kon
KOMIle- | Copep-
TEHIMH | pappe
[ Mnmm- | gonme-
Kkarop TeHIUH
JOCTH- (um
KECHUA

4acTu)
KoMITe-
TEHIINHN

B pe3yabrare u3ydyeHusi yuyeOHOW IMCHUIIMHBI
Hanmeno- | 00yYaromuecst 10KHbI:
BaHHE HH-
AUKaTOpa 111 3Tan
AOCTHHKE- | 3Tan Il 5Tan HaBbik 1 (1711)
ee | HHA KOM- 3HaTh YMmerh ONBIT JAesATEe/Ib-
neTeHun HOCTH
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Criocoben
npumMe-
HATH OC-
HOBHEIE
3aKOHBI U
METO/IBI
Hccleno-
BaHUM
ecre-
CTBEHHBIX
HayK ISt
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
oTpeneNeHue,
CMBICTI, CLIOCOOBI U
CIMHUIIBI UX HU3ME-
peHust; QpyHaaMeH-
TanpHble  (uU3HUe-
CKHE€ OTBITBI U X
polib B Pa3BUTHH
HAyKH; *© Ha3Haye-
HUE W TIPUHITUTIBI
JEUCTBUS 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 CHU. Paborath ¢
npudbopamu U 000-
pyIOBaHHEM  CO-
BpEeMEeHHOH  (pu3u-
yeckor sabopato-
pUH; UCTIOIB30BAThH
METONbl  (pu3HUe-
CKoro u (usmko-
XUMHYECKOTO.

Bnanerr, wmeTto-
JaMH  DKCIepHU-
MEHTAJILHOTO
UCCIICIOBAHMS B
¢usuke (TUIaHH-
poBaHHe, MOCTa-
HOBKa M o00Opa-
00TKa DJKCHepHu-
MEHTA); HCITOJb-
30BaHUS 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-
MEHHOU  (u3H-
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(POPMUPOBAHHOCTH KOMIIETEHIIU
KomnereHum Ha pa3IuyHBIX dTanax ux (GOpMHUPOBAHUS OLIEHUBAIOTCS IIKAJIONW: «OTIMYHOY,

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

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

Pezynomam 0oy-

Kpumepuu U nokasameiiu OUeHU6AHUA PE3YIbmamaoe 06ylleHu}l

YeHun
no oucyuniune

«Heyooenemeo-

pumeiibro)

«0061€MEopu-
MenbHOY

wxopouio»

«womjauuno)
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Pe3ynomam 0oy-

Kpumepuu U nokaszameiiu OUCHU6AnUsA pe3)ibmanoe 05yuenuﬂ

ueHus «HEy0081emeo- | «y0061emeopu-

«xopouwio» «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 TOHSATUH, (u-|THH, (PU3NIECKuX
U MOJIEJIU MeXa- HOB W MOJEJEH|HOB U MOJIENEH |3UUECKUX SBJICHUH, | IBJICHUNA, OCHOB-
HUKH, DJICKTpUYE- |MEXaHUKH, OJICK-|MEXaHUKH, 3JICK-|OCHOBHBIX 3aKOHOB|HBIX 3aKOHOB U

CTBa M MarHeTHU3-
Ma, KojIeOaHul 1
BOJIH, KBAHTOBOM
(bu3uKy, cTaTu-
CTUYECKOH (hur3H-
KH ¥ 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 (U3MKH 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-
CKOM (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,
CTaTUCTUYCCKOM
(bU3UKH U TEPMOJIH-
HaMHUKH, TPaHUIIBI
WX TPUMEHUMOCTH,
MIPUMEHEHUE  3aKO0-
HOB B Ba)KHEHIIMX
MPaKTUYECKUX TPH-
JIOKEHHUSX.

MOJEJIEd MeXaHU-
KU,  DJIEKTpUYe-
CTBAa M MarHeTHU3-
Ma, KojaeOaHui u
BOJIH, KBaHTOBOH
bu3ukM,  CcTaTH-
CTHYECKON (pu3u-
KH U TEPMOJMHA-
MUKH;  TPaHHIIBI
WX  TMPUMEHUMO-
CTH, TPUMEHEHUE
3aKOHOB B BaX-
HEUIIUX MPaKTH-
YECKUX MPUIIOKE-
HHSX..

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 3hPexTs
¢ 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
dbuznuecKkux  Be-
JUYAH W TIOHS-
TUHW; 3alUCHIBAThH
YpaBHCHHS IS
dbuznyeckux  Be-
JUYAH B CHUCTEME

B uesom ycnem-
HOe, HO He CH-
cTeMaTH4YecKoe
YMeHHMe HCIIOJIb-
30BaTh OCHOBHBIE
npuemMbl  oOpa-
OOTKH 3KcIepu-
MEHTAJIbHBIX
JAHHBIX; peIIaTh
TUTIOBBIE 3aJ]a4u
o OCHOBHBIM
paznenam  Gu3H-
KU,  OOBSACHUTH
OCHOBHBIE
HaOJIr0JaeMble
MPUPOJIHBIE
TEXHOTCHHBIC
ABIeHUS U 9¢-
(hEeKTHI ¢ O3UTUI
byHIaMeHTaIb-
HBIX (DU3HUECKUX
B3aNMMOJCHCTBUI;
HCTOJIKOBBIBATH
CMBICT  (hu3HUe-
CKHX BEJIMYUH U
MOHATUM;  3allu-
ChIBaTh ypaBHe-

u

B uesiom ycneusoe,
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 B3aNMOJIEH-

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 TI0 OCHOB-
HBIM paznenam
¢busuku;  o0bBsC-
HUTh  OCHOBHBIC
Ha0Jr01aeMBbIe

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

¢busznyeckux B3a-
UMOICHCTBHM;

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-

«xopouio» «OMAUYHO»
no oucyuniuHe pumenbHo» menbHo»
2/0IIK-2.1) CH. / OrcyrerBue | Hust i husnde- cucreme CIH.

yMeHui CKUX BEIIMYHH B
cucreme CU.

Il 5Tan ®parmenrapHoe |B ueiom ycneun-|B menom ycnemHoe,| YcnemHoe W cH-
Baaners HaBbI- | IpUMeEHEHHE HOEe, HO HE CH-|HO CONPOBOKIAK-| CTEMATHYECKOE
KaMH JKCIIepH- HABBIKOB JKCIIE- | cTEMATHYeCKOoe |Ieecsi OTAeJILHbIMH | IPUMeHeHHe
MEHTAJBHOTO MC- |PUMEHTAJIBHOTO | MpHMEHEeHHe OIIMOKAMM TNpHMe-| HABBIKOB  OKCIIe-
clieZIoBaHMs B (DU~ |HMCCIIEIOBaHUSI B|HABBIKOB DKCIIC- | HEHHE HABBIKOB | pPUMEHTAIILHOTO
3uKe (MIaHupoBa- |(usmke (TUIaHU- | pPUMEHTAIBHOTO |IKCIIEPUMEHTAIbHO- |MCCIICIOBAHUS B
HUE, TOCTAHOBKA U |pOBaHUE, IIOCTa- | UCCICAOBAaHUS B|TO KCCICIOBaHUs B|Qu3uke (IUIaHU-
o0paboTka 3Kcre- |HOBKa U 00paboT- | pusuke (mnaHu-|dusuke (IUIAHUPO-|pOBAaHUE, TOCTa-
pUMEHTA); UC- Ka DKCICpUMCH-|pOBaHHME, TIOCTa-|BaHHE, IIOCTAHOBKA| HOBKAa M 00paboT-
MOJIb30BAHUS OC- |Ta); WCIOIb30Ba- HOBKAa U 00pa-|u o0paboTKa JKCHe-|Ka  IKCIepUMEH-
HOBHBIX O0IIe(U- |HUSA  OCHOBHBIX |0OTKa OSKCIEPH-|pPUMEHTA); HCIOJb-|Ta); HCIIOIb30Ba-
3UYECKUX 3aKOHOB |00Ie(U3NYECKUX |MEHTA); UCIOJIb-|30BaHUSI OCHOBHBIX | HUSA OCHOBHBIX
Y TIPUHIIUIIOB B 3aKOHOB M TIIPHH-|30BaHUS OCHOB-|00IMEPU3NYCCKUX | 00IIeHU3nIECKIX
BOXHEHIIINX TpaK- [[IMIIOB B  BaX-|HBIX 00mIe(HU3M-|3aKOHOB M TMPUHIIN-|3aKOHOB W IPUH-
TUYECKUX MPHIIO- |HEWIIMX MPAKTH-|YECKUX 3aKOHOB|IIOB B BAKHCHIIUX |I[UIIOB B BaXKHEW-
KCHUSX; PUME-  |YECKUX MPHIIOKE-|H MPUHIMIIOB B|MPAKTHYCCKUX IMPH-|IIMX  IPaKTHYe-
HEHMsI OCHOBHBIX |HHSX; TPUMEHE- | BAKHEHIITNX JIOXKCHUSAX; TPHUME-|CKHX TPUIOKCHHU-
METOJIOB (PU3UKO- |HUS  OCHOBHBIX | IPAKTUYCCKUX HCHHMS ~ OCHOBHBIX |X; IPUMCHCHHS
MaTEeMaTHYECKOTO |METOJIOB (DU3HMKO- |[IPHIIOKEHHSIX;  |METOJOB  (PM3HMKO-|OCHOBHBIX METO-
aHaJIM3a JUIsl pe-  |MaTEeMAaTHYECKOTO |[IPUMEHEHHSI OC-|MaTeMaTHYeCKOro  |J0B (buznKo-
IIICHUS] €CTECTBCH- |aHaIM3a Ui pe-|HOBHBIX METOJIOB|aHAJIM3a JUIsl pellie- | MaTeMaTHYeCKOro

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

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

¢busuKo-
MaTeMaTH4eCKO-
ro aHaigusza s
pelieHuss  ecre-
CTBCHHOHAYYHBIX
3az1ay.

Hus €CTCCTBCHHOHA-
YYHBIX 3aJa4.

aHaiaM3a Il pe-
HICHHS ecTe-
CTBCHHOHAYYHBIX
3a1ad.

5.3 TunoBble KOHTPOJIbHBIEC 32JaHUS WJIH HHbIE MaTepPUAJIbl, HeO0OX0IUMbIe /15 OLlEHKH 3HA-
HMIi, yMeHHUI1, HABBIKOB U (/M) ONBITA JeSITeJIbHOCTH, XapaKTepu3youue 3Tanbl (popMupo-
BAaHUs KOMIIETCHIIHII B Ipouecce 0CBOCHUsI 00pa30BaTeIbHON NMPOTrPaMMbI

Ilepeyenb BONPOCOB K KOHTPOJIbHBIM MEPONPUSATHSIM

1) 3anucath GopMmyily U AaTh OINpeesieHUe YIIOBOro MyTH, YIIIOBOM CKOPOCTH U YIIIOBOTO YCKO-

pEHUA.
2)

3)

4)
HUMITyJIbCa.
5)

6)
mapa
7)

8)

B kakux equHuUIaX U3MEPSIOTCS MOMEHTHI MHEPLIMH, CUJIbI U 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
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9) 3anumute GopMyIy A KHHETHUECKON YHEPTHH BpALIaTeIbHOTO ABMYKCHUS 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, rapMOHUYECKOE KOJIcOaHue.

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

14)  3anumuTe GOpMYIBl U JaliTe ONpeesiCHHEe MEePUo/ia, YaCTOThI, aMIUIUTY/bI U (a3bl KoJe-
OaHuUi.

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

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

17)  BeiBegurte GopMyay CKOPOCTH TAPMOHUYECKUX KOJICOAHHH.

18)  BmiBemute hopMyay YCKOPEHUS TAPMOHHYECKUX KOJICOaHHUI.

19)  JlaiiTe ompeneeHre TapMOHHYECKOTO OCIUJLIATOPA.

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

21)  Jlaiite onpenenenue GpU3MUECKOTo MAsSTHUKA H 3AMMIINTE TIEPHOJ €T0 KONeGaHHii.

22)  Uro Ha3bIBAaCTCS YUCIOM CTEIICHEH CBOOOIbI.

23) Yo Ha3bIBaeTCS BHYTPECHHEH dHEPrHeii.

24)  ChopmynupyiTe epBoe Ha4aa0 TEPMOIUHAMUKH.

25)  KaxkoB (u3uyeckuii CMbICI [IEPBOr0O Hayala TePMOIUHAMHUKN?

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

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

28)  Kakoii mporiecc Ha3pIBACTCsI H30XOPHBIM, H30TEPMHYCCKUM?

29)  Yro Takoe annabaTUYECKUA U MOJUTPOIHBIH Mporece?

30) Banummmute ypaBnHenue [lyaccona 1uist aamabaTHOTO mpoiecca.

31) B yem cocTouT (U3UUECKHIA CMBICT ITOKa3aTess anuadaTo?

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)  3anuimTe OCHOBHOE YPaBHEHUE MOJICKYIISIPHO-KHHETHYECKOW TEOPHUH UACATBHBIX Ia30B.
36)  3anummre GopMyITy CpeHEH UTMHBI TPoOera MOJIEKYIT HAeaIbHOTO ra3a.

37)  Banumute popmyny 3pHEKTHBHOTO THaMeTpa MOJICKYIIBI.

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

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

40)  3anmmmte popmyny [Tyaseitns.

41) Onummre ycTpoHCTBO U MPUHIIUI JIEHCTBUS MaHOMETPA.

42)  UYro takoe Kamuuisip?

43)  BeBeaute padbouyro Gopmyity It onpeaeaeHus KodpQHuIreHTa BI3KOCTH BO3IyXa.

44)  ]laiiTe ompezaeseHUe: yAeNIbHAs TEIUIOEMKOCTH, KPYyrOBOW Mpoliecc, oOpaTuMble U HeoOpa-
THUMBIE TIPOTIECCHI.

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

46)  JlaiiTe onpeneneHre NPUBEICHHON TEIIOTH M SHTPOIIHH.

47)  ChopmynupyiiTe BTopoe Havaiao TEPMOAMHAMHUKH.

48)  KaxoB (pu3MueCKHii CMBICT BTOPOTO Havaia TePMOJANHAMUKA U SHTPONUU?
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49)  laiite onpeaesiecHue U303HTPOITUITHOTO Mpoliiecca.

50) JlaiiTe ompeseicHuE ABJICHUS IIEpEHOCA.

51)  JlaiiTe onpejesicHHE TEILIONPOBOIHOCTH.

52)  3anummre 3ak0H Pypbe U MOICHUTE GU3HUCCKUI CMBICT KOX()(HUIIUEHTA TEIIOMPOBOIHO-
CTH.

53)  aiite 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)  [aiite onpejeneHus KHHEMATHYECKOW W JUHAMHUYECKOW BSA3KOCTH, Kakas CYyHIECTBYET
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 KUKOCTH.

60) B yem cocrout meron CTokca onpeencHus: KodpPHUIUCHTa 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, 3.1.C., HAIPsHKEHUE.

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 onpeseicHuE y3Jia U 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 buo-Casapa-Jlamnaca.

75)  BbluuciuTe MHIYKIUIO MAarHUTHOTO MOJIS TPSIMOTO M B IICHTPE KPYroBOTO 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 ompejeneHre MarHUTHOTO MOJISl, BUXPEBOTO MOJIS, JIEKTPOMATHUTHON HHIYKIHH,
MHAYKIIHOHHOTO TOKa (KaK OINpeIe/IuTh HallpaBleHHe HHAYKIIMOHHOTO TOKa), Toka PyKo.

82)  laiiTe onpeneneHue U 3aUIIUTe GOPMYITY UHIYKTHUBHOCTH.

83)  [laiite omnpezeneHue sIBICHUE CAMOMHIYKIMU | 3aIUIIUTE GOPMYITY.

84)  Jlaiite onpesenicHHE SKCTPATOKH CAMOUHTYKITHH.

85)  Jlaiite onpeneneHre B3aMMHON HHYKITHH.

86)  Jlaiite onpesencHure TpaHCHOPMATOP U OOBICHUTE €r0 YCTPOUCTRO.

87)  [aiite ompeneneHue KodpQuIMeHTa TpaHCHOPMAIIMKA M TOSCHUTE KaKoil TpaHcdopmarop
SIBIISICTCS TOHMKAFOIIIUM, A KAKOW TTOBBIIIAIOIIIM.

88)  Cdopmynupyiite 3axon dapanes-Makceia.

89)  Cdopmymupyiire npasuio Jlenma

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

91) Tlosichute Quznyeckuii cMbica cuibl JIopeHia.

92)  CdopmynupyiiTe npaBHiIO IPABOH PYKH.

93)  /laiiTe MOHSTHE YCKOPSIOMIAsi pa3HOCTh MOTCHIIHAIOB.
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94)  BeBemuTe paguyc W MEpUOJ BpAIICHUs 3apsHKEHHON YacTUIBI B OJHOPOJHOM MarHHTHOM

ToJie.
95)  TpaekTopHH JBHKCHUS YACTUIl B MATHUTHOM IIOJIE.
96)  /laiiTe ompejencHUE: dICKTPOMArHUTHBIC KOJIEOAaHUs, IEPEMEHHBIA TOK, KBa3HCTAIlMOHAP-

HBIN TOK, aKTUBHOE CONPOTHUBIICHUE, PE30OHAHC.
97)  3Banummte GopMybl (C BBIBOJOM): HHIYKTUBHOE COMPOTHUBICHHE, EMKOCTHOE COMPOTHBIIE-
HUE, MIOJJHOE COIPOTUBJICHHUE.

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

100) [loctpoiite rpaduMKu TOKa M HANPsDKEHHS NPU HAJW4YME B LEMU TOJBKO HHIYKTHBHOM
Harpys3Ku.

101) [octpoiitTe rpaduku TOKA U HANPSDKCHUS MPH HAJMYKE B LENH aKTHBHOM, MHIYKTHBHON U
€MKOCTHOM Harpy3kKu.

DopMbI KOHTPOJISI MO3BOJISIIOIINE OLEHUTH CPOPMUPOBAHHOCTH KOMIIETEHIUI 110

JUCHUILINHE «DU3HKAY

NQ KOHTpOJ'II/IpyeMBIe pasaciibl AUCHUTIIINHBL KOMHeTeHHI/II/I HaumenoBanue
OLIEHOYHOT'O CPe/I-
CTBa
Paszen 1. duszndeckre OCHOBBI MEXaHUKH OIIK-2/0IIK-2.1 KonTponbHbIi
onpoc

MHKa

Pasmen 2. MonekynsipHas Gpu3uka ¥ TepMOAMHA-

OIIK-2/0I1K-2.1

3. | Paszgen 3. DIEKTPUYECTBO U MAarHETU3M

OIIK-2/0I1K-2.1

4. | Pazmen 4 Ontuka v aToMHas (pu3mKa

OIIK-2/0I1K-2.1

Hepeqeﬂb OLCHOYHBIX CPEACTB, HCITOJb3YEMBbIX IIPU U3YIYCHUHN TUCHUIIJINHBI

HanmenoBna-
HHE OILIEHOY-
HOT'O Cpe/ICTBa

Kpatkas xapakTepucTiKa OLIEHOYHOTO CPEACTBA

[IpeacraBnenue
OLICHOYHOTO
Cpe/ACTBa B
donme

KonTponbHbIi
oIpoc

JlaeT BO3MOYKHOCTb IIPOBEPUTH YCBOEHUE  MaTrepuaia
yUYalIUMUCST TPYIIIbI, ONPEAETUTh HaNpaBICHUS AJIs UH-
JMBHTyaTIbHON paboThI C KaXKIbIM.

[Tocne mpoBepkr UM OLIEHKH OTBETOB U MPAKTHUYECKHX
HAaBBIKOB IIPOBOAMTCS aHAJIM3 PE3YJIbTaTOB MX BBINOJI-
HEHUS, BBIABISIOTCS TUNUYHbIE OIIMOKM M TPUUYUHBL,
BBI3BABIIME HEYAOBIETBOPUTENbHbIE  OoLeHKU. [lpm
00JIBIIOM KOJWYECTBE OJHOTUIIHBIX OIIMOOK, CBHJIE-
TENbCTBYIOIUX O HEIOCTATOYHOM YCBOEHUM YYaIIUMUCS
TOTO WJIM MHOTO pa3zenia (TeMbl), HA 3aHATHUIX CIEdyeT
IIPOBECTH paz0op IMJIOXO YCBOEHHOI'O MaTrepuaa.

Ilepeyenr  BO-

POCOB

KoHTtponbHas
pabota

KonTponbHast pabora siBisieTcsi BakHOM (oOpMoOil KOH-
TPOJIsl 3HAHUMN, Pa3BUTUS YMEHHUM M HABBIKOB IO JMCLIH-
winHe «®du3nka» cTyJeHTOB (paKkyJIbTeTa OYHOIO M 3a04-
HOro oOyuyeHHs. B cooTBETCTBMM C Y4eOHBIM IUIAHOM
CTYIEHTHl (haKyJIbT€Ta OYHOTO M 3a0YHOTO OOy4YeHUus
00s13aHbl BBINOJIHUTH OJHY KOHTPOJbHYIO paboTy 1o
muctuminHe. KoHnTponbHas paboTa BBINOJIHSAETCS C Iie-

Ilepeuenn
BOIIPOCOB
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JIbIO U3YYEHUS TEOPETUYECKUX BOIIPOCOB OCHOBHBIX pa3-
JIeJIOB Kypca M OCBOCHHMS METOAMKH pEHIeHUs 3aaad,
HCMOJIB3YEMBIX B MPAKTUYECKON NeaTebHOCTH. OCHOB-
HbIE 3a/1a4yd KOHTPOJIbHOW paboThl: CHUCTEeMaTH3alMs U
3aKpEIUICHUE TEOPETUYECKUX 3HAHUM MO OCHOBHBIM pa3-
JenaM JUCHUIUIMHBL, Pa3BUTHE HABBIKOB CAMOCTOSTEIb-
HOH PaOOThI; COBEPIIICHCTBOBAHUE IPAKTUUYECKUX HaBBI-
KOB pelIeHUs 3a/1a4.

Bonpocsl )i NOATOTOBKH K 3K3aMeHY

OIIK-2 - CnocoOeH MpUMEHSTh OCHOBHBIC 3aKOHBI U METOJIBI UCCIICIOBAHHUI €CTECTBEHHBIX

HayK JJIs peteHus 3a1a4 IpodecCUOHaIbHON JesITeIbHOCTH

OIIK-2.1 - TlpuMeHsieT OCHOBHBIC 3aKOHBI ©CTECTBEHHBIX HAYK JUIS PEIICHUS 3a1ad Mpo-

(beccruoHaIbHOM NeSTEIIbHOCTH

3HaTh OCHOBHBIC MOHATHUS, (PU3UUYECKHE SIBICHUS, OCHOBHbBIC 3aKOHBI U MOJEIH MEXaHHKH,

AJNIEKTpUYECTBA U MarHeTH3Ma, KojeOaHui U BOJIH, KBAHTOBON (PU3UKHU, CTATUCTHUECKON (PU3UKU U

TEPMOJMHAMUKH; IPAHULIBI UX IPUMEHUMOCTH, IPUMEHEHNE 3aKOHOB B BXKHEUIIINX MPAKTUYECKUX

MIPUJIOKEHUAX; OCHOBHBIC (PU3WYECKUE BENUYMHBI U (DPU3MUECKHE KOHCTAHTBI, UX OIpeAeNeHHE,

CMBICII, CTIOCOOBI M €AMHUIBI UX M3MepeHus; GpyHnameHTanbHble (GU3MUecKue OMbITH U UX POJIb B

Pa3BUTUU HAYKH; HA3HAUYCHUE U MPUHIUIBI JEHCTBUS BAXKHEUITNX (PU3NUECKUX TPUOOPOB.

Ilepeuenv 6onpocos:

1. Tpaekropus, myTh, epemelieHue. Bekropa cpeaHeil 1 MTHOBEHHON CKOPOCTH, UX BEIHYMHA U
HallpaBJICHUE.

2. BekTopa KacaTenbHOr0, HEHTPOCTPEMUTEIBHOIO U MOJHOTO YCKOPEHUS, UX BEJIMYMHA U HAIpaB-
JICHUE.

3. JIBr>KeHHE MaTepUATIbHOM TOYKH IO OKPYXHOCTH. YTIOBas CKOPOCTb M YIJIOBOE YCKOpPEHHUE.
CBs13b IMHEWHBIX U YITIOBBIX XapaKTEPUCTUK JIBUKEHUSI.

4. IlepBslii, BTOpo#l 1 TpeTuil 3akoHbl HhtoToHA. Mnynbe cuiibl. UMIynbC Tena. 3aKOH U3MEHEHHUS
UMITYJIbCA. 3aKOH COXPAHEHUS MOJIHOTO UMITYJIbCAa U30JMPOBAHHOM CHCTEMBI.

5. PaboTa KOHCEpBaTUBHON U HEKOHCEPBATUBHON cuibl. KuHeTH4eckas u moTeHIMaIbHast SHEPTHsl.
3aKOH COXpaHEHUS SHEPTUU.

6. OnpeneneHne MOMEHTA MHEPLMH Telna OTHOCUTENBbHO ocu. Teopema ILlltelinepa. Kunernueckas
SHEPTHsl BPAILAIOIIErOCs Tea.

7. MOMEHT cujbl 1 MOMEHT UMITyJIbCa BPALLAOLIETOCS TeJla OTHOCUTENBHO ocu. OCHOBHOE ypaB-
HEHUE JMHAMUKHU BPAlllaTeJIbHOIO JBUKEHMs. 3aKOH COXPAHEHHUS MOMEHTa MMIyJlIbca MEXaHHU-
YECKOU CUCTEMBI.

8. 3akoH BceMHpPHOro TAroreHus. lloTeHnumanbHas 3HEpPrusi rPaBUTALMOHHOTO B3aMMOJCHCTBUS
JBYX MaTepualbHbIX ToueK. [IepBas 1 BTOpas KOCMHUYECKNE CKOPOCTH.

9. Cuna ynpyroctu. Hanpspkenne. OTHocuTenbHas nedopManius MpHu pacTsbkeHuH-cxaTtun 006006-
IIeHHBINA 3akoH ['yka s negopmanuu pactsokeHus-coxatus. [loTeHnmansHas sHeprus aedop-
MalU¥ PacTSKEHUSI-CKATHSL.

10. YpaBHeHue rapmMoHndeckux konebanuil. [IpyxunHblil u puszndyeckuii MasTHUKY. [IpuBeneHHas
mrHa ¢uzndeckoro mastHuka. [leprnoa konebaHui.

11. IlonsTue uneansbHoro rasa. YpasHenue MenzaeneeBa-Knaneiipona. 3akon lanerona. OcHOBHOE
YpaBHEHUE MOJEKYJISIPHO-KMHETHYECKON Teopun. KuHernueckass sHeprus MOCTYNaTelIbHOTO
JBUKEHMSI YaCTHIIBI UACaIbHOTO ra3a. CpelHEKBapaTUUHasi CKOPOCTb.

12. Yucno cremneneit cBoOOIbI MOJIEKYJIBl. BHYTpeHHsIsI SHEpTUs uacalbHOTO Ta3a. PaboTa ra3oBbix
nsonporeccos. [IepBoe Hayano TEpMOIUHAMUKHU.

13. MonsipHas TemaoeMKOCTh. YpaBHeHue Maiiepa. AnunabaTudeckuii mpouecc. YpaBuenue Ilyac-
COHa, MMOKa3aTelb auadaThl.

14. bapometpuueckas ¢popmyna. Pactipenenenue bomsiimana.
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15. Inuna cBoGoaHOrO mpobdera, 4acToTa CoyAapeHuid mMonekyn rasza. Auddysus B razax, 3aKoH
duka.

16. TennmonpoBogHOCTb. 3aK0H Dyphe.

17. Bsi3kocThb kuakoctelt (ra3oB). JlamuHapHoe TedeHue kuakoctu (raza). ®opmyna Ctokca mjs
CKOPOCTHU JIBUKEHHUSI IIAPUKA B BI3KOM JKUJIKOCTH.

18. TepmoauHAMUYECKUN U CTATUCTUYECKUI CMBICI YHTPONUU. BbIpaxkeHre >HTPONUMN Yepe3 CTa-
tuctrueckuii Bec. PaBencrso Kitayzuyca. Bropoe Hayano TepMOIMHAMUKH.

19. Huxn Kapro, ero nzobpaxenne 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 UCKPHUB-
JIEHHOU ToBepxHOCThI0. Kanuiuisipusie siBnenus:, popmyna JKropeHa.

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[ ncrounuka Toxa.

25. Cuna Amrmepa, ee BelIMYMHA U HampaBiieHue (mpaBuio jeBoi pyku). Cuaa JlopeHia, ee Beu-
YUHA U HampaBJieHHUE. [[BUKeHUE 3aps/I0B B MArHUTHOM TI0JIE.

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

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

28. HAyKTUBHOCTh. DHEPIUs KaTymKu ¢ TokoM. CaMOMHAYKIUS NP 3aMbIKAHUU U Pa3MBbIKaHUH
BJIEKTPUYECKON LIECTH.

29. Bzaumnas unayknus. Tpancopmatop (MOHMKAIOIIUN 1 MTOBBIILIAIOLINI).

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

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

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

33. Onruueckas cuiia. @opmysa TOHKOH JIMH3bIL.

34. Ilonspusanus ceera. 3akoH Maitoca. 3akoH bproctepa.

35. ludpakuus cBeTa Ha MIETU U Ha PEIIETKE.

36. AGconmoTHO YepHOe Telno. 3akoH cMmenieHus 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 AedeKT macc ajapa. TUIb SIEpHBIX peakuui (IK30TepMUYECKasi U dHAOTEP-
MUYecKasi).

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

TspKenbie (0apuonsl). KBapku.

YMeTh UCIIOSIb30BaTh OCHOBHBIE TPUEMBI 00paO0TKN HKCIIEPUMEHTAIbHBIX IaHHBIX; PEIIaTh
TUIIOBBIE 33/1a4M 110 OCHOBHBIM pazjesiaM (U3UKU; OOBSCHUTH OCHOBHBIE HaOJIrOaeMble IPUPO/I-
HbI€ U TEXHOTEHHbIE SIBJICHUS U 3PPEKTHI ¢ MO3ULIUNA PyHIAMEHTAIbHBIX (U3UYECKUX B3aUMO/JIEH-
CTBMI{; UCTOJIKOBBIBATh CMBICI (PM3NUECKUX BEJIMYUH U MOHATHIA; 3alIUCHIBATh YpaBHEHUS i GU-
3uuyeckux BenuuuH B cucteme CH; pabotats ¢ mpubopaMu 1 000py10BaHUEM COBPEMEHHOHN (pU3u-
YeCKOl 1abopaTopHH; UCIOIB30BATh METOABI (PU3UUECKOT0 U MATEMaTHYECKOTO MOJICIMPOBAHUS.

Ipumepvt munoguvlx 3a0anuii:

1. Ompenenuth 06beM OajlzioHa, 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, HMEIONIETO IIOTHOCTh p=6 KI/M° HpU JaBIEHUN
p=12,1 MIla.

4. OnpenenuTh JaBJIEHUE Ta3a ¢ KOJUYECTBOM BELIECTBA V=2 MOJb, 3aHUMAIOIIETO0 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 KHCIIOPOAOM, €CJIM CTEHKH COCY/la pacCUMTaHbl Ha JAaBJICHUE
p=15,2 MITa? Temneparypa rasa B cocyze t=17°C.

6. B Gamion Hakayaam BOAOPOJ, co3zaB 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, HaXOJSIIHACS 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 Mr=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 COACPKUTCS B KHCIOPOAE Maccoil mM=2 r?

17. Cuapsan maccoir m=20 kr umeeT Buj UUIUHApPa paguycoM R=5 cm. CHapsig JETUT cO
ckopocThio 0=300 M/c 1 Bpamaercs BOKpYT ocH ¢ yactotoit 7=200 ¢!, BerYucIuTh KUHETHUECKYIO
SHEPTUIO CHapA/a.

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

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

19. MaxoBHK ¢ MOMEHTOM MHepiuu J=60 Kr'M° HauMHAET BpAIIAThCS MO JAEHCTBHEM
MomeHTa cuibl M=120 H'm. Onpenenuts yrioByl CKOPOCTb, KOTOPYIO MaxXxOBHK OyleT MUMETb

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 B!

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 spemenu At =1, =t y ykazars
ero Ha rpaduke TpaeKTOpUH.

Ve,

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

0003HAYHTh €€ HampaBlIeHUE HA IpaduKe B MPOU3BOJILHOM MaciiTabe.

4. Onpenenutb MTHOBEHHYIO CKOPOCTb |U | B 3a/IaHHBII1 MOMEHT BpeMeHH t U 0003HAYUTH ee
HarpaBJeHUE Ha TpaduKe B MPOMU3BOILHOM MaciiTade.

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

INPUMEP PEHIEHUSA 3ATAYUA:

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

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

untepsane Bpemenu ot L =0 no 1, =5C (pexomenmyercs yepes 0,5 ¢) U 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

Macmirab 1mo ocsiM X, y BEIOHpAETCS ¢ YISTOM MPEACIbHBIX 3HAYCHUH COOTBETCTBYIONIUX BEIHMYNH
(cM. Tabmuny):

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

Wsmenenne koopauHatsl y: Yrin = 9 Yk =9 ()
Ilocmpoenue zpagpuxa.
HaHecTn Ha KOOPAMHATHYIO CETKY TOUKH MEPECEUEHNs 3HAYEHUM X U Y Ul 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 , TIe AX =X, =X, Ay =Y, -V,
X, =2,y =1L %, =17, ¥, = -9 - 3pauenus KOOpAWHAT COOTBETCTBCHHO B MOMCHTBI BPEMCHU =0
u b, =5C (cm. Tabnuiy). Takum o6pazom,
Ax=17 -2 =15 (y), Ay=-9-1=-10 (), Ar=+152+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).

HarnpaBiienue cpeHell CKOpoCTH COBIAAeT ¢ HallpaBjIeHHeM BeKTopa nepemernenus Ar (cm. pu-
CYHOK 1).

. dr
3. [To onpenieieHnI0 MTHOBEHHASI CKOPOCTh U = o
OHa HanpapjeHa Mo KacaTelbHOl K TpaekTopuu. B Mmoment Bpemenu =3 (c) Bektop U sBiseTcs
KacareJbHOM B TOUKe ¢ KoopAuHaTtaMu (cM. Tabauiy) X =11 (m), ¥ = 7 (m) (cMm. pUCYyHOK 1).
Moyiib MTHOBEHHOH CKOPOCTH OTpeelseTcs mo reopeme [udaropa:

[ 2 2
U = 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 «-» yKasbIBaeT, yTo Uy HampaBjieHa B IPOTHBOIOJIOXKHYI CTOPOHY
MOJIOKUTEIILHOMY HATPaBJICHHUIO OCH )).

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

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

do, do,
rae a, = F yoay = T - IPOCKINH 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.

TTonHoe yckopenne a = /0% + 4% =4 (m/c?).
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Pucynoxk 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). TaHreHIIHATBHOE

- -

4. u HopManbHOE &, YCKOpEHHMs SBJISIOTCS COCTABIISIONIMMHE IOJHOTO YCKOPEHHs 4 M Harpaslie-
HBI COOTBETCTBEHHO BJI0JIb M TIEPIICHAUKYIIIPHO MTHOBEHHOM CKOpocTH U (pucyHOK 2). OT™MeueH-
Hble YIIIbl ¢ paBHBI Kak HakpecT nexaiue. M3 mogo0usi 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), momyduM:

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) 112133211233 |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
BMm/ ) |5 |2 |3 (4 |5 |2 |3 |4 |5 |2 |3 (4|5 |1 |1

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

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

EMm/c? |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |1 |2

Oo0pa3ubl TeCTOBBIX 3aJaHUM
Tema: 'apMoHHYecKHe KOJIEOAHUS.

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. IIMHBI €ro HUTH.

3. Ilepuoa cBoOOAHBIX KONEOAHUN HUTSAHOTO MasATHUKA paBeH 5 ¢. UeMy paBHa 4acToTa €ro Koie-
Oanwmii?

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. Ilepemenienre, paBHOE HYJIIO.

B. [lepemerienue, paBHOE JBYM aMILTUTYyaM 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 npuBeneHbl rpaguky 3aBUCUMOCTH KOOPJIMHATHI Telda oT BpeMeHU. Kakoil 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 coBepaeT 20 konedanuii, a BTopoit 10 koneOanuit?
A.2:1. b.4:1. B. 1:4.

8. 1o rpaduky 3aBUCHMOCTH KOOPJMHATHI MasiTHUKA OT BPEMEHH OIPEICITUTE MePrUo KojieOaHu
MAasITHUKA.
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HaBbik: Brnaners MeTogaMu 3KCIIEPUMEHTAILHOTO HCCIICIOBaHMUS B (pU3MKe (IUIaHUPOBAHUE,
MMOCTAaHOBKA M 00pabOTKa IKCIIEPUMEHTA); UCTIOJb30BaHUSI OCHOBHBIX 00MmIe(pH3nIecKnx 3aKOHOB U
IIPUHIMUIIOB B BaXKHEUIITNX HOPAKTUYCCKUX IPUIOKCHUAX, IIPUMCHCHUSA OCHOBHBLIX MCTOJ0B (1)1/131/1-
KO-MaTeMaTUYEeCKOT0 aHaIu3a JIsl PEelIeHUs] €CTeCTBEHHOHAYYHbIX 3a]1a4; IPaBUJILHOM AKCIUTyaTa-
M OCHOBHBIX MPHOOPOB 1 000pPYAOBaHUST COBPEMEHHON (U3UUYECKON 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 U30IUPO-
BAHHOM CHUCTEMBI.

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

[TpoBepka 3akona OMa /15 IeTu epeMEHHOT0 TOKa

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

Bomnpocel k 3amuTe 1a00paTOPHOM padoThI

JlaiiTe onpezieneHue BJICHUS IIepeHoca.
Jaiite onpeneneHne TemIonpoOBOIHOCTH.
3anumute 3akoH Pypbe U NOsICHUTE PU3NUECKUI cMbICT KO3 (UIMEeHTa TeIIONPOBOIHO-
CTH.
Haiite onpenenenue 1upQy3um.
3anumure 3akoH OuKa 1 noscHUTE Pru3ndeckuii cMbIci ko3 duumenta quddysun.
JlaiiTe onpezieieHre BHYTPEHHET 0 TPeHUs! (BA3KOCTH).
3anummre 3akoH Hpl0TOHA M OSICHUTE (PU3HUYECKUI CMBICT KO PUIIMEHTA BA3KOCTH.
JlaiiTe ompenesieHus] KMHEMAaTU4eCKOM M JIMHAMUYECKON BSA3KOCTH, Kakas CYIIECTBYET
MEXy HUMH CBSI3b?
JlaiiTe onpezieneHre JaMUHAPHOTO U TYpOYJIEHTHOTO TEUEHHS! KUAKOCTH.

10) Jlaiite onpenencHue urcia PeitHonbaca. HanumuTe 3HaueHust uynciia PefiHosbaca mpu pas-

HBIX TCUCHHUAX KUJIKOCTH.

11) B uem coctout meto Ctokca onpenenenus ko3 uiineHTa BI3KocT?
12) 3amummre padouyro dopmyy
13) B gem cocrout meron Ilyaseiins onpenencuus koddduimenta Bsa3koctu? Meron I[Tyaseitns

OCHOBAH Ha JIAaMUHAPHOM TCUCHHUU KUAKOCTU B TOHKOM KaITUJIJIAPEC.

14) 3anummrte dopmyiy [lyaseitns.

MPOBEJIUTE JJABOPATOPHBIV SKCIEPUMEHT

[les1b paGoThI: HAYYUTHCS ONPEAETATh KOI(P(UIHEHT BA3KOCTH MeTozioM CToKca.
IIpu0Gopsl M _MaTepuaJibl: CTEKJISIHHBIA LWIMHIP Ha MOJCTABKE C MCCIEIYEeMOW KHMJIKO-

CTbI0, MUKPOMETP, CEKYHIOMEp, Tesla chepuieckoil popmal.

Onucague padoueii YCTAHOBKH

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

HBIN BSA3KOH XUJIKOCTBIO C MMOABMKHBIMU 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
Fm;l.wc = Eﬂ-r?'pg (1)’
rie p - INIOTHOCTH TEJa.
2) cuaa Apxumena:

Fo-arr’py (2,
3
rae p' - INIOTHOCTh JKUJIKOCTH.
3) cuiia CONPOTHBJIEHNS, IMINPUYECKU YcTaHOBJIeHHast k. CTOKCOM:
Fop =67n10 (3),
TJIe v - CKOPOCTh JABMKEHHS KHUIKOCTH,
1 - K03(pPULIUEHT BSI3KOCTU

[Ipn paBHOMEPHOM JIBHKEHHUHU TEJA:

F;ﬂi"%_ﬂ 'Em}z.wc + IEA + 'E(?onp = 0
E}f' - Fmﬂa/c + I:A + Fconp = 0 =
Fcanp = Fmﬂm‘ - FA

_ [ToxcraBnss B mocnennee ypasuenue ¢popmynsi (1), (2) u (3), nomyuum:
puc.2
4 4
6znro=—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 0 MCETKH b:
|
v = —, Toraa NoCJICaHAA (bOpMyHa IMPpUMCT BU/I:
t
li 2
181

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

]7:

IlopsigoK BLINOJHEHHS PA0OTHI

1) Omnpenenute quaMeTp rmapuka d MHKPOMETPOM TPH pa3a Mo pa3IMuYHbIM HAPABICHUIM U
CpeHee 3HAYCHUE 3aIUIINTE B TAOIHUILY.

2) OmnycTuTe MAPUK B MWIKHIP C UCCIACIYEMOM KUAKOCThIO. B MOMEHT MPOXOXKIACHUS METKH
a BKIIOYHTE CEKYHJIOMED, @ B MOMEHT IPOXOXKICHUS METKU b OTKIIFOYHTE.

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

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

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

6) BbImogHUTE OMBIT TPU pa3a.

Tadauna pe3yJbTaToB M M3MepeHuii

Ne ormeITa d I t n
1
2
3

OueHka norpentHocTH

1) [TorpeurHocTh U3MEpPEHUH:
Ornpenenum cpeHee 3HaYCHUE
7= M+, 1,
3
Brruncnum cpeHeKBapaTHYHYIO OMUOKY CpeaHEr0 apu(METHIECKOTO:

= _ =)+, =) + (1, —77)°
" n(n-1)
[JIE N - YUCIIO U3MEPEHHHM, N — 1 - YKCIIO CTENEHEH CBOOOIBI.
A6COHI‘OTHYIO OH_H/I6Ky I/I3MepeHI/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=1t-AS;
OKOHYATEIbHBIN PE3YJbTAT 3allUIIEM B TAKOM BHUJIC:
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 Onomosne

. 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

. CKopocCTb cBeTa: METO/Ibl OMPECIICHUSI.

. Pesepnopd u ero onwIThI.

. Teopus ynpyrocru.

. MeTopl 1os1y4eHus NOJyNPOBOJHUKOBBIX IIACTUH.

. JleficTBHE NMOJIAPU3ALMOHHBIX IPUOOPOB.

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

. baymuncruyeckas MEXXKOHTUHEHTAJIbHAS PaKeTa.

. [IpyHIMI NEACTBYUS paAMOAaKTUBHBIX JBUTATEICH.

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

. CyImHOCTb ¥ 3HaU€HUuE TEPMOOOPAOOTKHU.

. XapaKTepUCTUKA TOPCUOHHBIX I10JIEH U TEXHOJIOTUH.

. Cioco0s1 yMsTYEHUS BOJIBI.

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

. [llapoBast MOJIHUSL — YHUKAJIbHOE IIPUPOJIHOE SIBJIICHHUE.

. OKCIEpUMEHTAJIbHOE UCCIIEI0BAaHUE 3JIEKTPOMArHUTHON UHAYKLIUU.
. OYHKIIMOHUPOBAHUE JIEKTPOCTAHLIUH.

. [IpeoOpazoBanuii YHEPTHIA.

. Ucnonp30BaHue 3IIEKTPOIHEPTUH.

. SlnepHas sHepreTHka.

. JleficTBHE ONTHYECKUX MTPHOOPOB.

. OT BOJSIHBIX KOJIEC JI0 TYpOUH.

. 3HaueHue 3xkcnepuMenToB Hukomnsl Teciel.

. ConHIile Kak KICTOYHUK SHEPTHUU.

. YIbTpa3ByK U BO3MOKHOCTH €r0 IPUMEHEHHS.

. [IpencraBinennre KapTUHBI MUpPa ¢ TOYKU 3pEHUST PUBHKH.

. SIBneHue pagyru ¢ TOUKH 3peHus (PU3MKH.

. DHeprus BOAHBIX HCTOUYHUKOB.

. BUJIbl HCTOYHUKOB NCKYCCTBEHHOI'O OCBEILIECHNUS.

. I3ydeHune (pu3HMKHU C TOMOIIBI0 KOMITBIOTEPHBIX TEXHOJIOTUI

TunoBoii IK3aMeHALMOHHBIH OUJIET

MuHHUCTEPCTBO CENBbCKOro Xo3sucTBa Poccuniickon Penepaunu
JloHckoit I'ocynapcTBeHHBIN ATpapHbIi Y HUBEPCUTET

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 yacTuubl. Kinaccudukamus mo macce: Jierkue (JISNTOHBI), CpeaHHE (Me30-
HBI), TsDKembIe (OapuoHnbl). KBapku

3agava k Ouserty

3. VpaBHEHHS JIBMXEHHS 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 [Iporokom Ne oT 201 r.
DK3aMeHaTop
3aBenyromuii kadeapoit

OueHovHbIe CPeACTBA 3aAKPBITOI0 U OTKPBITOI0 THIIA JIJIsl eJiel TeKylero KOHTPoJIs U Mpo-
MEKYTOYHOM aTTecTauuu

OIIK-2 - Cnocoben npumeHAmb OCHO6HbBIE 3AKOHbL U MEMOObl UCCE008AHUILL ecHie-
CMEEHHBIX HAYK 0J1A PeUleHUA 3a0ay nPoheccuoHanIbHOl OeameabHOCmuU

OIIK-2.1 - [lpumensiem OCHOBHble 3aKOHbL eCMeCmBeHHbIX HAYK OJisl peuleHUs 3a0ay npo-
peccuonanvHoll OesmenbHOCmu

3aoanus 3axpvimozo muna:

1. B HexoTOpoM npouecce ra3 copepuaer pabory, papuyio SM/[c, a ero BHyTpeH-
HAA JHePrus YMEeHbIINJIACH Ha 2 M. Kakoe KOJIMY€eCTBO
TEIJIOTHI NIePeaHo ra3y B 3TOM npouecce?

1)5 Mk

2)3 Mk

3)2M]JIx

4)7 M]Tx

Ilpasunvnuviti omeem: 2

2. Cki1aApIBalOTCl Ba TapMOHUYECKHX KoJIeDaHMsl  OJHOI0 HANPAaBJIEHHUS C
OIMHAKOBLIMHM IEPHOAAMH M paBHbIMHM aMiuuTyaamu A,. Ilpu pasnocru ¢as Acp — am-

IJIMTY/AA pe3yJIbTHPYIOLIEro KoJjie0aHusi paBHa:
1)2 A,
2) A, V2
5
3) EAO
4)0
Ipasunvroiti omeem: 2

3.Eciim yMeHbIIUTH B 2 pa3a 00beMHYI0 IVIOTHOCTH SHEPrUU NMPU HEU3MEHHOH CKOpo-
CTH PacNpoOCTPAHeHUs YIPYTHX BOJIH, TO IVIOTHOCTH NNOTOKA JHEPTUM:
1)yMeHbIINUTE B 2 pa3a
2)yMeHbIINUTD B 4 paza
3)ocTaeTcst HeM3MEHHOM
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Ilpasunvhwiti omeem: 1

4. BbIcOKasi MOHOXPOMATHYHOCTD JIA3€PHOI0 M3JIydeHHsI 00yCI0BJIEHA OTHOCHTEILHO
00JLIIMM BpeMeHEeM KH3HH JJIEKTPOHOB B MeTacTadmibHOM cocTossnuu~3¢c. YuurniBas,

uT0 nocrosinnas Ilnanka p =6,6-10 °5B - ¢, IMPHHA MeTAcTA0WJILHOIO ypoBHs (B 2B) Gyer
He MeHee:

1) 6,6-10° "

2) 6,6-107"

3)15-107"°

4)15-107"

Ilpasunvrwviii omseem: [

5. YpaBHeHHEe IUIOCKOH CHHYCOMJAJIbHOW BOJIHBI, PaCNpOCTPaHsIIOLIeiicsl BI0Jb OCH
OX, mmeer Bua & = 0,01siN(10°t - 2X). JliunHa BOJIHBI (B M) paBHA:

1) 0,50

2)1,0

3)2,0

4)3,14

Ilpasunvhoiti omeem: 4

3aoanus omkKpslmoco muna.

1. Ecaiu MOMEHT MHePUUM TeJa YBeJMYUTb B 2 pa3a, a CKOPOCTb €ro BpalleHHus
YMEHbIINTH B 4 pa3a, TO MOMEHT UMITYJIbCA Tejla
Ilpasunvhuiti omeem: ymenvwumes 6 2 pasza

2.11pu YBeJIHYeHUH TeMIlepaTypsbl U1eaJIbHOT0 raza B 3 pa3a
CpeHAs KBAAPATHYHASL CKOPOCTh MOJIEKYJI

IIpasunvroiti omeem: ygeauuumcsi 6 J3 pasz

3. B Tpex oAuHAKOBBIX COCY/IaX MPHU PABHBIX YCJIOBHAX HAXOAUTCH OJIMHAKOBOE KOJIN-
4eCcTBO BOJA0OPOAA, reJiusi U a3ora. Pacnpeneisenue ckopocred MoJIeKyJa a3ora Oyaer onmu-
CbIBATh KpUBas

Ilpasunvhuiti omeem: 1

4. CiiromHOM ¥ NMoJbIHN (TPy0Ka) HWJIMHAPBI, HMEI0IHe OANHAKOBbIC MAaCChl U PaANYy-
Chbl, CKATHIBAIOTCH (€3 NMPOCKaJIb3bIBAHUS ¢ TOPKH BbIcoTOM N. Toraa BepHbIM yTBep:KIeHH-
€M OTHOCHTEJIbHO CKOPOCTH TeJ 'y OCHOBAHHUA TOPKH fBJSeTCS  CJeayl0-
mee

HpaeuﬂbelzZ omeem: Oobue CKopocCnib CNIOULHO2O uuﬂuﬁdpa
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5. SIBneHHe TEIJIONPOBOAHOCTH HMMEET MECTO IPH HAJIMYHHM TPAJIHEHTA
Wy=0

IIpasunvhoviti omeem: memnepamypol

6. Ha pucynke uzoopaxen nuuxkia Kapuno B koopaunarax (T, S), rae T - remneparypa, S-
sHTponusi.  M3orepmuyeckoe  pacliMpeHHe  NPOMCXOAMT  Ha  JTame

Ilpasunvnviti omeem: 1— 2 - »

¥

7. TouyeuHblii 3apsia +QHAXOAUTCS B IeHTpe chepudeckoii moepxHoctu. Eciam no6a-

BUTH 3apsj (+() BHYTpPb c(epbl, TO MOTOK BeKTOPa' HANPSKEHHOCTH 3J1eKTPOCTATHYECKOI0
M0JI5 Yepe3 MOBEPXHOCTh c(hepbl

Ilpasunvnwviti omeem: yseauuumcs

8. Ilojile co031aHO pPaBHOMEPHO 3apsKeHHOH cdepuUeCcKoil MOBEPXHOCTHIO ¢ 3apsi-
aoM (-q). YkakuTe HaNpaB/ieHHEe BeKTOpPa TIpajdeHTa MOTeHIHAJa B

()A. (B
Ilpasunvhviti omeem: A -2 J

B
) <—_"_%m
4
[\

9. Yepe3 kakHe MOBEPXHOCTH MOTOK BEKTOPa HANPSKEHHOCTH £ OyaeT paBeH HY-
JI10

Ipasunvnoviti omeem: uepesz Sz u S3

d’x k
2X +—x=0. SIBasiercst qudde-
dt m

10. YpaBHeHHe IBUKeHUS] NPYKMHHOIO0 MASTHUKA!

PEeHUHATBLHBIM YPAaBHEHUEM
Ilpasunvuviti omeem: c60600HbIX HE3AMYXAIOUUX KOLEOAHUTL

11. Ha pucyHke noka3aHbl KpUBbIe 3aBHCHMOCTH CIEKTPAJIbHON IUVIOTHOCTH JHepre-
THYeCKOH CBEeTHMMOCTH a0COIOTHO YEePHOI0 TeJia OT JJIMHBI BOJIHbI NPH .
pa3HbIX Temneparypax. Eciu kpuBasi 1 cooTBeTCTBYeT CHEKTpPY U3JIy4e-
HHA a0COJTIOTHO YepHOro Teja npu remneparype 6000K, To kpusas 2 co-
orBeTcTByeT Temneparype (B K)

4

LS

|
1
]
i
Ipasunvroiii omeem: 1500 K | @
I
O

12. Ha pucyHKe moka3aHbl HanpasJjieHusi najgawmero ¢gorona(y ),

paccestHHOro (oToHa (7 ) W JIEKTPOHA OTAAYH (¢). Yroa paccessnus 90°, HanpasjieHue JBH-
JKeHHsl JJIeKTPOHA OTAA4YM COCTABJSET ¢ HANpaBjeHHeM mnajaamomero ¢GoroHa
yroa ¢ =30°. Eciu umnyJibe 31ekTpoHa otaauu 3(MdBec)/M, To nMIy.ibe najaa-
1011ero (poroHa (B Tex ke eIMHUIIAX) PaBeH




Ilpasunvhuviti omeem: 1,5

13. Tloso:keHWe TWBLUIMHKH Maccoii M=Iukz omnpenaejeHo ¢ HeompeaeIeHHO-
cTbI0 Ax = 0,Lyky . YuuTbiBas, uyro nocrosunas Inankas =1,05-10" /e - ¢, Heonpenesen-
HOCTB CKOpocTH AV, (B M/c) Oyaer He MeHee

Ilpasunvhwviti omeem: 1,05 * 1018

14. BeposiTHOCTH 00HAPYKHTH JIEKTPOH HA y4acTKe (@,0)01HOMEpHOro MoTeHIHAILHO-

ro siimMKa ¢ 0eCKOHEYHO BBLICOKHMMH CTCHKaMHu BBIYUCJIACTCHA
b

no ¢gopmyae:W = dex, rae o - I0THOCTh BEPOATHOCTH, OIpe-
a

neqasieMasi v -pynkuueid. Ecam y -QpyHkuus uMeeT BU/I, YKa3aHHbIN

L ‘
HA PHCYHKE, TO BEPOSITHOCTh OOHAPYKHUTH JIEKTPOH HA Y4ACTKE S <x0

5L
< ? paBHa

. 2
deGbUleblu omeeni. 5

15. Ilpu uHTepdepeHUNN KOTepeHTHBIX Jydel ¢ AJuHOI BoaHBbI 400 HM MHUHHMYM

BTOPOI'o nmopsiika BOSHUKAET IIPH Pa3HOCTH X0da
Ilpasunvuviti omeem: 1000 um

5.4 MeToanueckne MaTepHaJibl, ONpe/ie/solue NPpoueaypsl OlleHUBAHUS 3HAHU, yMeHMUIA,
HABBIKOB M (WJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEePU3YIOIIUX 3TaNbl (()OPMHUPOBAHUSA KOMIIE-
TeHIHH

OreHka 3HaHWM, YMEHHM, HaBbIKA U (MJIM) OMBITA JESITEIBHOCTH, XapaKTEPUIYIOIIUX ATAIbI
(dhopMUpOBaHUS KOMIIETEHIIMH 10 aucuuiuinae «buodusuka» mpoBoauTcs B popMe TEKYIIEro KOoH-
TPOJISl ¥ IPOMEKYTOUHOM aTTECTAIIUH.

Tekylunii KOHTPOJIb MPOBOJUTCS B TEYEHUE CEMECTpPA C LIENBIO ONPEAEIEHUS] YPOBHS YCBOE-
HUS OOy4YarOIIMMHCS 3HaHUH, (OPMHUPOBAHHS YMEHHH W HaBBIKOB, CBOCBPEMEHHOTO BBISIBIICHUS
MpernojaBaTesieM HeJOCTaTKOB B MOJTOTOBKE OOYYAIOIINXCS U MPUHATHS HEOOXOAUMBIX MEp IO ee
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KOPPEKTHPOBKE, a TaK ke Ui COBEPIICHCTBOBAHUS METOIAMKU OOYYCHHsI, OpraHHU3alu y4eOHOH
paboThl U OKa3zaHusl 00YUYaAIOLIUMCS HHIUBUTyaJIbHOM MOMOIIH.
K Tekyiiemy KOHTPOJIIO OTHOCSITCS IPOBEPKA 3HAHUN, YMEHUN, HABBIKOB U (MJIM) OIbITA JIEs-
TEIHHOCTU O0YYaIOUTNXCS:
- Ha 3aHATHSIX (OMpOcC, pelIeHUe 3a/1a4, eJIoBasi Urpa, KPYriblid CTOJ, TECTUPOBAHUE (TTUCH-
MEHHOE€ WJIK KOMITbIOTEPHOE), OTBETHI (MMCbMEHHBIE WIIM YCTHBIE) HA TEOPETHUECKHE BOIPOCHI, pe-
[ICHUE TPAKTHYECKUX 3a/1a4 W BBIOJIHEHUE 33/IaHUN HAa TPAKTHUYECKOM 3aHSTHH, BBIIOJHCHUE W
3aImTa Ja00paTOPHBIX padOT, BHIITOJIHEHUE KOHTPOIBHBIX PaboT);
- TI0 pe3yJibTaTaM MPOBEPKH KAa4eCTBA KOHCIIEKTOB JIEKIIUN, pabounx TETpajeil U WHBIX MaTe-
pHAaJOB;
- 10 pe3yJbTaTaM OTYeTa OOYJArOIIUXCS B X0/I€ MHAUBUIYAILHON KOHCYJIBTAIINH MPEIOo/1aBa-

TCIA, HpOBOI[HMOﬁ B 9acChl CAMOCTOSTSIIbHOM pa6OTBI, 10 UMCHOINUMCS 3a10JI2KEHHOCTAM.

I'padpyk KOHTPOJIBLHBIX MEPONIPUATHI IO TUCHUILINHE «DU3MKA)»

Ne | HaummeHnoBaHue TeMbl KOHTPOJIbHO- | Popmupyemas | Otan gpopmupo- | Dopma KOH- Bpewms npose-
I'0 MEPONPUATHS KOMIIETEH- BaHMI KOMIIC- TPOJIBLHOTO JeHUS KOH-
LU/ MHIUKATO TEHIMH MEPOIPUATHSA | TPOJHHOTO Me-
p POTIPHATHS
1. | Pasgen 1. ®usuueckue ocHoBbl | OITK-2/ | aTan KoHTposbHbIi
MEXaHUKU OIIK-2.1 Il aTan orpoc 2- e TIpaKTH4e-
Il atan CKO€ 3aHsiTHE

2. | Paszmen 2. Monekynsipaas pu3uka
U TEPMOIHHAMHKA

3. | Pasgen 3. DneKTpUYECTBO U Mar-

HETHU3M

4. | Pazgen 4 OnTHKa U aToMHas Qu-

3UKa

Kpurepun onieHKH KOHTPOJIbHBIX MEePONPUSTHI

KontponsHoe
MEpOINPHUATHE

KomunuectBo
OaJUIOB

JloCTUTHYTBIN pe3ynbTaT

KonTponbHbIii
NUCHLMEHHBIN
onpoc

5
OTIINYHO

CTYJEHT IOJIHO U3JIaraeT MaTepual, JaeT MPaBUIbHOE OINpeaesieHue
OCHOBHBIX IOHATHI;

oOHapyXHMBaeT MOHUMaHuEe MaTepuasa, MOXKET 000OCHOBATh CBOM CYK-
JIeHHs, NMPUMEHUTh 3HaHMUA Ha IpaKTHKe, NMPHUBECTH HEOO0XOAUMBIE
MIPUMEPBI HE TOJIBKO U3 y4eOHHKA, HO U CAMOCTOSITEJIbHO COCTABJICH-
HBIE;

u3JlaraeT MaTepuan MoCJeA0BaTeIbHO U MPABUIBHO C TOYKH 3pEHUS
HOPM JINTEPATYPHOTO SI3bIKA.

4
XOpOIIO

CTY/ICHT JTaeT OTBET, yOBIICTBOPSIOMINN TEM K€ TpeOOBaHUSAM, UTO U
s Oanna «3», HO JlolyckaeT 1—3 omuOKH, KOTOphIE caM e HCIIpaB-
nseT, U 1-3 HemouyeTa B MOCIICOBATEILHOCTH U SI3BIKOBOM O opMITe-
HUU U3J1araeMoro.

3

YIIOBJIETBO-
PUTENBHO

CTYJICHT OOHApY>KHMBAaeT 3HAHWE W TIOHWMMAaHHUE OCHOBHBIX TOJIOKEHUH
JTAaHHOM TEeMBI, HO:

M3JlaraeT MaTepual HEMOJHO M JOIYCKaeT HETOYHOCTH B OIpeelie-
HUU TIOHATUH WK HOPMYITUPOBKE MPABUT;

HE yMEEeT JIOCTaTOYHO TIYOOKO W JOKa3aTeIbHO OOOCHOBAaTh CBOU
CYXXJCHHSI U IPUBECTH CBOU MPUMEPHL;

M3JIaraeT MaTepuasl HeTmoCIeI0BAaTSIbHO U JIOMYCKAeT OMNOKHU B SI3bI-
KOBOM 0(hOpPMIIEHUH U3JIaraeMoro.
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KonTponbnoe | KonuuectBo JloCTUTHYTBIN pe3ynbTaT
MEPONPUSITHE 0aJIoB
2 CTaBUTCSI, €CIIU CTYJIEHT OOHAPYKUBAET HE3HAHHWE COOTBETCTBYIOIIETO
HEYJOBJIe- | BOIIPOCA, JIOMYCKAaeT OMHUOKU B (YOPMYIHPOBKE OMpEACICHUN U Tpa-
TBOPUTENb- | BUJ, UCKAXKAIOIIME UX CMBICI, OECIIOPAIOUHO U HEYBEPEHHO M3J1araet
HO MaTepuaj Wi OTKa3bIBa€TCs OTBEYATh

[Tponienypa orieHHBaHUS KOMIIETEHLIIMI 00Y4alOIMXCsl OCHOBAHA Ha CIEAYIOLUX CTaHapTax:

1. IleppoAMYHOCTD IPOBEIEHUS OLIEHKH.

2. MHOrocTyneH4aToCTh: OLIEHKA (KaK IpenojaBaTeleM, TaK M CTyAEHTaMHU TIPYMIbI) U
CaMOOIIEHKa O0OydYarolerocsi, 0OCYKAEHHE pe3yIbTaTOB U KOMILIEKC MeEp IO YCTPAHEHHIO He-
JOCTAaTKOB.

3. EXMHCTBO HCNONIB3yeMOM TEXHOJOTMU JUIi BCEX OOYYAOLIMXCS, BBIIOJIHEHHE YCIIO-
BUI CONIOCTaBUMOCTH PE3yJIbTaTOB OLICHUBAHUS.

4. CoOmroieHrEe MOCIE10BATENILHOCTH POBEACHUSI OLIEHKU: PEAYCMOTPEHO, YTO pa3BUTHE
KOMIIETEHIIMH MAET MO BO3PACTAHUIO UX YPOBHEH CIOXKHOCTH, @ OLICHOYHBIE CPEICTBA Ha KaXKIOM
JTane Y4YUTHIBAIOT 3TO BO3pacTaHue. Tak MO KaXAOMy pas3felly IUCLUUIUIMHBI MJIET HAKOIJICHHUE
3HaHUIl, Ha NPOBEPKY KOTOPBIX HAINPaBJIEHbl TaKUE OLIEHOYHBIE CPEJCTBA KAaK YCTHBIM OIpPOC U
HOJrOTOBKA JIOKJIAI0B. Jlasee mpoBoauTes 3aJauHoe 00ydeHHe, MO3BOIAIONIEe OLIEHUTh HE TOIBKO
3HaHUsS, HO YMEHUs, HaBbIK U ONBIT MPUMEHEHHs CTYACHTOB IO UX NpuMeHeHHto. Ha 3axmoun-
TEJIbHOM 3Tare MPOBOJUTCS TECTUPOBAHUE, YCTHBIM ONPOC WJIM NUChbMEHHAsl KOHTPOJIbHAs padoTta
0 paszeny.

IIpome:xyTouHasi aTTecTALMA OCYILECTBISETCS, B KOHIIE KaKJJOTO CEMECTPA U IPEICTaB-
nsieT co0ol UTOTOBYIO OLIEHKY 3HAHHMM [0 JUCLUIUIMHE B BU/E BbICTABJICHHUS 3a4eTa.

[TpomexyTouHas aTTeCTalus MOXKET IPOBOIUTHCSA B YCTHOM MIIM TMCBMEHHOH (opMme.

ATTecTallOHHbIE HUCHBITaHUS B (hopMe 3ayera MPOBOJATCS IPerojaaBaTesieM, BeIyLIUM
JIEKIMOHHBIE 3aHATHUS MO JaHHOM IHCUUIUIMHE, WIN MPENoJaBaTeNIIMU, BEAYLIIUMH IPaKTUUECKUE
3aHATUA. [IpucyTcTBHE MOCTOPOHHUX JIMII B XOJI€ MPOBEICHUS aTTECTALIMOHHBIX HCIBITaHUIN 0e3
paspelleHnss PeKTOpa WU IIPOPEKTOPA HE JOIMyCKAaeTcs (32 UCKIIOYEHUEM PAOOTHUKOB YHUBEPCH-
TeTa, BBIMOJHAIOMINX KOHTPOJHUpYOUe (YHKIMH B COOTBETCTBUH CO CBOUMH JOJDKHOCTHBIMHU
o0s13aHHOCTSIMU). B ciyyae oTCyTCTBHSI BEAyIIEro IMpernojaBaTelis aTTeCTal[MOHHbIE HCHBITAaHUS
MIPOBOJIATCS MPeNoAaBaTesieM, Ha3HaYeHHBIM TUCbMEHHBIM PACIOPsHKEHUEM 110 Kadepe.

WHuBanuapl ¥ aulia ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbS, UMEIOIME HAapYyLIECHUS
OIIOPHO-/IBUTaTENBHOIO alIapara, MOT'YT JOIYCKaTbCs Ha aTTECTALlMOHHBIE MCIIBITAHMS B COIPO-
BOKJICHUU aCCUCTEHTOB-COMPOBOXKIAOIINX.

Bo Bpems arTecTalMOHHBIX MCIBITAaHUH 00yJaromuecss MOTYT IMOJIb30BaThcs paboueil mpo-
rpaMMOl AMCLIMIIINHBI, @ TAK)KE C pa3pellieHus MPenojaBaTesis ClpaBOYHON U HOPMATUBHOM JIUTe-
paTypoi, KalbKyJIATOPaMHU.

OneHka pe3ynbTaToB YCTHOTO aTTECTAllMOHHOTO MCTIBITAaHUSI OOBSABIISAETCS 00yJarolmuMcs B
JIEHb €T0 NTPOBEICHUS.

ITopsinok MOATOTOBKM M NMPOBeleHUs IPOMEKYTOYHOH aTTecTauuu B popMe 3a4ueTa

[elicrBue Cpoxku Meroauka OTBETCTBEHHBIH
3aouyHas hopma
Brimaua 3aganuii k sK3aMe- 1 3angrue Ha nexnusx, Benymmit npenogasarens Wi
HY 110 UHTEPHET MIPENOIABATENHN, BEYIIHE
MIPAKTUYECKUE 3AHATUS
Koncynpranun B CECCHIO Ha rpynmnosoit Benymmit npenogasarens uimn
KOHCYJIbTALIUU MIPEIOAABATENH, BEAYIIHE
MPAKTUYECKUE 3aHATUS
OKk3ameH B CECCHIO YerHbii onpoc | Benymui npenogasareins Uiu
MIPENOIABATENN, BEIYIIHE
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IMPAKTUYCCKUC 3aHATUA

B cootBeTcTBUM C
KPUTEPUSIMHU

®opMUpOBaHUE OLICHKU Ha sx3amene
(«HEYIOBIETBOPUTEIIEHOY
«yJIOBJIETBOPUTEIIBHOY «XO-

POIII0» «OTIHIHOY)

Benymmit npenogasareib Wi

MIPETo/1aBaTelin, BEIyIIHE
MPaKTUYECKHUE 3aHATUS

6. IEPEYEHb OCHOBHOM " g[OHOJIHI/ITEJII)Hoﬁ YYEBHOM
JIUTEPATYPBI, HEOBXOJUMOM /151 OCBOEHU S IUCLUILIINHBI

OcHoBHasi IMTEepaTypa

KoaunuecTBo B
OMOJIHNOTEKE / CCHIIKA HA
9BC

I'pabosckmii, P. . Kypc ¢usuku / P. U. I'pabosckuii. — Uzn. 4-e,
nepepad. — Mocksa : Beicias mkona, 1974. — 552 c. : ui. — Pexum
JoCTymna: 1o TIO/IMHCKE.

URL.: https://biblioclub.ru/index.php?page=book&id=494670 (I[aTa
oOpatenusi: 23.05.2023). — TekcT : 31eKTPOHHBIN.

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

WBanos, U. B. OcHoBbl pusuku u 6uopusuku : yaedbHoe nocoodue /
N. B. UBanoB. — 2-¢ usn., ucnp., gon. — Cankr-IlerepOypr :
Jlans, 2022. — 208 ¢. — ISBN 978-5-8114-1350-8. — TekcrT :
AJICKTPOHHBIN // JlaHb : 3JCKTPOHHO-OMONMOTEYHAsT CHUCTeMa. —
URL: https://e.lanbook.com/book/210917 (mata oOpamieHus:
30.05.2023). — Pesxum goctyna: /i aBTOPH3. MOJb30BaTEIICH.

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

JlonoIHUTeIbHAS JTUTEpPaTypa

KomnnuectBo B OnOInoTEKe
/ cecpuika Ha DBC

WBanos, 1. B. COopHuK 3a7a4 10 Kypcy OCHOBBI (PM3UKH U OHODU-

3uKH : ydeObHoe mocodbue / U. B. BanoB. — 2-¢ u31., UCIp. —
Cankr-IlerepOypr : Jlanp, 2022. — 128 c¢. — ISBN 978-5-8114-
1349-2. — Tekcr: oanextponHsiid /[ JlaHb AJIEKTPOHHO-
OoubmuoreyHas cucTema. — URL:

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

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

OnpeneneHrue MOMEHTa MHEPLUU TBEPAOTrO Tejla JUHAMUYECKUM
MeTooM : MeToauueckue ykasanusa / E.I'. banenko, T.}O. Tapyco-
Ba. — llepcuanoBckuii : [onl'AY, 2014. — 22 c. - URL:
http://ebs.rgazu.ru/index.php?q=node/4741  (mata  oOpamieHus:
30.05.2023). — TeKcT : AIEeKTPOHHBIN.

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

Omnpenenennue yCKOpeHHEe CBOOOIHOTO IMaJIEHUsI ¢ TIOMOIIBIO MaTe-
MaTHYEeCKOro MasTHHKA: MeToauueckue ykazanus / E.I'. banenko,
T.}O. TapycoBa. — Ilepcuanosckuii : Jlon['AY, 2014. — 20 c. -
URL.: http://ebs.rgazu.ru/index.php?q=node/4603 (x1arta obpareHus:
30.05.2023). — TeKcT : AIEeKTPOHHBIN.

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

dusmnka: METOAMUYECKUE YKa3aHUs M 3aJjaHus 7151 KOHTPOJIbHOM pa-
6otel / coct.: E.I'. banenko, B.B. Manako. — IlepcuanoBckuii :
Joul'AY, 2015. — 61 C. - URL:
http://ebs.rgazu.ru/index.php?g=node/4742  (mara  oOpareHus:
30.05.2023). — TeKcT : AIEeKTPOHHBIH.

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

buodusuka: MeTonnyeckue ykazaHus U 3aaHUsI 1151 KOHTPOJIbHON
pabotsl / coct.: E.I'. banenko, B.B. Manako. — IlepcuanoBckuii :
Joul'AY, 2015. - 39 c. - URL:

http://ebs.rgazu.ru/index.p
hp?g=node/4735
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http://ebs.rgazu.ru/index.php?g=node/4735 (mara  oGpareHus:
30.05.2023). — TeKcT : AJIEeKTPOHHBIN.

3ananus Uil TECTOBOTO KOHTPOJIS ayIUTOPHON M caMOCTOATENIbHOM | http://ebs.rgazu.ru/index.p
paboThI CTYJCHTOB Ha MPAKTUYECKUX 3aHATHSIX 10 KypCcy (U3UKH : hp?g=node/4861
yuebHO-MeToquueckoe nocobue / cocraButens E.I'. banenko.. —
[Tepcuanosckuii : Jlonckoit AV, [6. r.]. — Yacts 1 — 2016. — 50
c.— URL: http://ebs.rgazu.ru/index.php?g=node/4861 (mara obOpa-
menust: 26.05.2023). — TeKCT : 3IeKTPOHHBIIA.

dusnka. Mexanuka u MoJieKyJisipHas (usuka : Mmeroaudeckue yka- | https://e.lanbook.com/boo
3anust / cocrapurenu E. I'. banenko, A. I'. Mokpuesny. — Ilepcua- | 11148578

HoBckuil : Jlonckoit I'AY, 2020. — 40 c. — Tekcr : 3JIEKTPOH-
Hblil // Jlanp : snekTpoHHO-OMOnmMoTreuyHass cucrema. — URL:
https://e.lanbook.com/book/148578 (nara oopamenus: 30.05.2023).
— Pesxxum mocTyna: uist aBTOPH3. MOJIb30BATEICH.

7. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUYAIOLIIUXCA
1O OCBOEHMIO JTUCIUITJIMHbI

MeTtoauyeckue peKOMEHIANHH 110 padoTe HAl KOHCIIEKTOM JIEKIIM BO BpeMsl M IocJjie
NPOBeICHU JEeKLHH.

B xoje neKunoHHbIX 3aHATUI 00yJaromuMCs PEKOMEHIYETCs BBINOJIHATh CIEAYIOIUE AeH-
crBusi. Bectn xKoHCIeKTHpOBaHHE yuyeOHOro Marepuana. OOpamaTh BHHUMaHHE Ha KaTerOpuUH,
(OpMyYIMPOBKH, PACKPBIBAIOLINE COACPKAHUE TEX WJIM MHBIX SBJICHUH M MPOLIECCOB, HAYYHBIEC BbI-
BOJBl U IPAKTHUECKHE PEKOMEHJALMU N0 UX INPUMEHEHUI0. 3a/1aBaTh MPErnojaBaTesllo yTOUHSIO-
LI1€ BOIIPOCHI € LENBIO YACHEHUS TEOPETUUECKUX MTOJI0KEHUM, pa3pellieHUs] CIIOPHBIX CUTYaLUi.

KenarenbHo OCTaBUTH B pabOUYMX KOHCIEKTAaX I0JIs, HA KOTOPBIX O HEAYJAUTOPHOE BPEMSI MOXK-
HO CZEJNaTh IOMETKHA W3 PEKOMEHIOBAaHHOW JIMTEPaTypbl, JONOJIHSAIOLIME MaTephal MPOCIIyIIaHHOU
JIEKIIMH, a TaKXKe MOAYEPKHBAIOIINE 0COOYIO BAXXHOCTD TE€X WJIM MHBIX TEOPETUUECKUX TOJIOKEHUH.

Meroanyeckue PeKOMEHIAUMH K NMPAKTHYECKUM 3aHATHUAM C NMPAKTHKOOPHEHTHPO-
BAHHBIMHM 32/1aHUSIMH.

[Tpy moAroToBKE K MPAKTHUECKUM 3aHATHSIM OOYdYarOIIMMCS HEOOXOAWMO M3YYUTh OCHOB-
HYIO JINTEPATypPy, O3HAKOMUTBHCS C JOTMOJHUTEIBHON JIUTEPaTypoii, HOBBIMU MYyOJIMKALMsIMU B Tie-
PUOAMYECKUX W3JAHMAX: )XypHAllax, raserax u T.4. [Ipu 5TOM ydecTb peKOMEHIaluK IpernoiaBa-
Tens U TpeOoBaHUs yueOHOU MmporpaMMbl. B Xo/ie MOArOTOBKY K MPAaKTUYECKUM 3aHATUSM HEOOXO-
JUMO OCBOWTbH OCHOBHBIE IOHATUS U METOAUKH pacyeTa IOKa3aTelIed, OTBETUTh Ha KOHTPOJBHBIC
OTpochl. B TeueHue nmpakTHUUeCKOro 3aHATUS CTYAEHTY HEOOXOAMMO BBIIOJIHUTH 3aaHMs, BbIIaH-
HbIE IIPEMoJIaBaTeNIeM, YTO 3aUUTHIBAETCS KaK TEKyllas paboTa CTy[leHTa U OLICHUBAETCA M0 KpUTe-
pusiM, peACcTaBIeHHBIM B MyHKTax 6.4 PIT/I.

BrimonHeHne MHIMBUYaIbHBIX TUIIOBBIX 3a7ad.

B cnywyae mnpomyckoB 3aHATHH, Haauuus WHAUBUAYAJIBHOIO rpaduka oOydeHus U JUIs 3a-
KpEIJIeHUs] TMPaKTHYECKUX HABBIKOB CTYAEHTAM MOTYT ObIThb BbIJaHbl TUIIOBbIE MHIUBHUYaJIbHbIE
3aJlaHusl KOTOPbIE JOJKHBI ObITh CJaHbI B YCTAHOBJIEHHBIHN MPENo/1aBaTeIeM CPOK.

Pexomennaruu o padore ¢ Hay4yHOH M yueOHOH TUTepaTypoil

PaboTa ¢ yueOHOI W HaydHOU JTUTEPATYpPOU SBISAETCS TIIaBHON (OPMOM CaMOCTOSATEIHLHOM
palboThl U HEOOXOJMMa MPH MOJIrOTOBKE K YCTHOMY OINpPOCY Ha MPAKTUYECKHUX 3aHATHUAX, K KOH-
TPOJBHBIM paboTaMm, TecTHpoBaHHIO. KOHCHEKThl HaydyHOH JIMTEpaTypbl MPH CAMOCTOSTEIbHOU
MOJITOTOBKE K 3aHSATHM JIOJKHBI OBITH BBIITOJIHEHBI TAKXKe aKKypaTHO, COJEP KaTh OTBETHI HA KaX-
JbI TIOCTaBJIEHHBIA B TEME BOIPOC, UMETh CCHUIKY Ha MCTOYHUK MHGPOpManuu ¢ 00s3aTebHBIM
yKa3aHHEM aBTOpPA, HAa3BaHUS U roJla M3/IaHUs MCIOJIb3YeMOH HaydHOW smreparypbl. KoHcnekT
MOJKET OBITh OMOPHBIM (COJIEPKATh JINIIL OCHOBHBIE KIIIOUEBBIE MO3UIMH), HO IIPU STOM IO3BOJIS-
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IOLINM JIaTh TOJHBIM OTBET IO BOMPOCY, MOXKET OBITh MOAPOOHBIM. OOBEM KOHCIIEKTa ONpeieNnsieT-
Csl CaMUM 00YyYarOIIUMCS.

B npornecce paboThl ¢ yueOHON 1 HAyYHOH JIMNTEpaTypoil 00ydatonIuiics MOKET:

- IeNIaTh 3aIKCH 0 XOJIy YTCHHUS B BUJIE MPOCTOT'0 WM Pa3BEPHYTOTO IIaHa (CO3/1aBaTh Ie-
peueHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHUKE);

- COCTABJIATh TE3MCHI (IIMTUPOBaHUE HanOOJIee BaXKHBIX MECT CTaThU WJIM MOHOTpaduu, KO-
POTKOE U3JI0’)KEHHE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIEHNEe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/71aBaTh KOHCIIEKTHI (pPa3BEPHYTHIE TE3UCHI, KOTOPHIE).

8. IEPEYEHb JIMHEH3UOHHOI'O TIPOI'PAMMHOI'O OBECIIEYEHMUS, ITPO-
OECCHUOHAJIBHBIX BA3 JTAHHbBIX U THO®OPMAILIMOHHbIX CITPABOYHbIX CHU-
CTEM

IlepeyeHnb JIMIEH3UOHHOTO MPOTPAMMHOI0 00ecreYeHu st

Windows 8.1 Jlunier3ust Ne 64865568 ot 05.03.2015 OPEN 948544747Z7E1703

Office Standard 2016 Jlunensus Ne 66160039 ot 11.12.2015 OPEN 96166559Z2ZE1712

MS Windows 7 OEM OLP NL Legal-ization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010
Office Standard 2013 JIunensus Ne 64009631 ot 28.08.2014 OPEN 940142247Z7E1608
Windows 8.1 Profes-sional JTumensus Ne 64865570 ot 05.03.2015 OPEN 94854474ZZE1703
Office Standard 2013 Jlunenzus Ne 64009631 ot 28.08.2014 OPEN 940142247Z7ZE1608

Hepeqeﬂb I/IH(l)OpMaIII/IOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBaHue pecypca Pesxxum nocryna
OBC «Jlanp». UsnarenscTBo «JIaHb» www.e.lanbook.com
Yuusepcurerckas oubnmoreka Online http://biblioclub.ru/index.php?pag
e=main_ub_red
Hayunast anekrponnas oudauorexka eLIBRARY.RU https://elibrary.ru/defaultx.asp

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/JNUMAS AJI51 OCYIECTBJIE-
HHUSA OBPA30OBATEJIBHOI'O NTPOLECCA IO JUCIUIIVIMHE

YueOHast ay uTOpPHs ISl NPOBEACHUS 3aHATHIH CEMHUHAPCKOI0 THIA - YKOMIUIEKTOBaHA
CrienaIu3upoBaHHON (yueOHOM) MeOenblo, TEXHUUYECKUMHU CPEACTBAMU OOYUEHHs, CIYXKalUuMU
U1 TIpeICTaBJIeHusl yueOHOoi nHpopMaLuu.

YueOHasi ayniuTOpHs 1JI5l MPOBEAEHUs 3aHATHI JIEKIIMOHHOTO THUINA — YKOMIUIEKTOBAaHA
CHeIHaTu3UpPOBaHHON (yueOHOM) MeOenbio, HAOOPOM JIEMOHCTPAITMOHHOTO 000PYIOBaHUS U y4eO-
HO-HATJISITHBIMUA TIOCOOUSIMH, 00€CTICUNBAIOIIMMHU TEMAaTHUECKUE HILUTIOCTPALINHU, COOTBETCTBYIOIINE
pabouuM y4eOHBIM MporpaMMaM JTUCIHILIHH (MOIYJIel).

YueOHast ayTuTOPUS 1JIsl TPYNNOBBIX M HHIAUBHAYAJIbHBIX KOHCYJIbTAIUI - YKOMIUICK-
TOBaHa CIEIHATN3UPOBAHHON (YueOHOI) MeOenbio, TEXHUUECKUMH CPEJCTBAMU O00Yy4EHUs, CIIyKa-
IIUMHU JUTS IpeCTaBlIeHus] yueOHO HHpOopMaIliH.

YueOHast ayIuTOpPHSA 1JIsl TEKYLIEro KOHTPOJISI M MIPOMEKYTOYHOM aTTeCTAlMM - YKOM-
IJIEKTOBAaHA CICIHATU3UPOBAHHON (yueOHOI) MeOeNblo, TEXHMUYECKUMHU CPEICTBAaMH OOYYEHHS,
CITy>KaIllUMU JIJIs1 TIpe/ICTaBlIeHUs yueOHOH HH(pOpMAaIIH.

Ilomemenue Ajasi CaMOCTOATENbHOM PAadOThI — YKOMIUIEKTOBAHO CIIEHHAIM3UPOBAHHON
(yueOHoIt) MeOelblo, OCHAIIIEHO KOMIIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO TOJKITIOUEHHS K CEeTH
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"NuTepHer" u 00ecreyeHo JTOCTYIIOM B AJICKTPOHHYIO WH(GOPMAIMOHHO-00pa30BaTeNbHYIO CPEely

OpraHu3aIuu

IMomenenne st XpaHeHUs1 U MPOPUIAKTHYECKOT0 00CIY:KMBAHUS Y4eOHOr0 000py/10-
BaHUSl — YKOMIUIEKTOBAHO CHELHATU3UPOBAHHON MeOenblo Al XpaHEeHUs 000pyAOBaHUS U

TCXHUUYCCKHUMU CPCACTBAMU IJIA €O 06CHy)KI/IBaHI/I$I.

OCHaIIEHHOCTD U aJIpec IOMEILEHUI

HaumeHoBanue noMelieHui

Anpec (MECTOMON0XKEHUE)
MOMEIIEHU

Aynutopus Ne 78 YueOHast ayauTOpHs Ui IPOBEICHIS 3aHATHI CEMHUHAPCKOTO THIIA,
KypCOBOTO MPOEKTHPOBAHMSA (BBIIOIHEHUS KypCOBBIX palOT), TPYNIOBBIX M MHIWBHIY-
JIBHBIX KOHCYNbTallUi, TEKYIIET0 KOHTPOJS M IPOMEKYTOUHOHN aTTecTayu; naboparo-
pust OMOU3NKHM, YKOMIUIEKTOBAHHAS CIICIMAJIM3MPOBAHHON MeOenpio (pabodee mecto
MPEToAaBaTeNs, CTOJbI, CTyJbs, JOCKa MArHUTHO-MapKepHasi).

Texumueckue cpeacTBa 00ydeHH: HA0Op IEMOHCTPAIIIOHHOTO 000pyIOBaHUS (MYIIb-
TUMEAHNA-TIPOEKTOpP, WHTEPAKTHBHAS JOCKAa, NEPCOHAIBHBIA KOMIIBIOTED, HPUCTaBHbIC
I'POMKOT'OBOPHUTENN K MHTEPAKTHBHOW JOCKE MPSAMOI MPOEKLUH), CIIeHUaIN3uPOBAaHHOE
yueOHOe 00opynoBaHue (IPUHTEP, MHOTO(MYHKIIMOHAIBHBINA NPUHTED, IITAHTCHIUPKYJIb,
MHUKpPOMETP, KaJIOPUMETP (POTOIIEKTPUUECKUI OJHOIYYEBOH, Jla3ep, MOISIPUMETP, JHCK,
rpy3, MWIIMMETPOBAs JINHEHKA, CEKyHIOMEPBI, YCTAHOBKA MATEMaTU4YECKOI0 MasTHUKA,
KalWUISIpHbIE TPYOKH, CTEKJITHHBIH CTaKaH, MEPHbBIM CTEKJISIHHBII IMJIMHAP Ha TO/CTaB-
Ke, MEKpOMeTp, Tena cepraeckoid GopMbl (HEOOIBIINX pa3MepoB), KaJIOPHMETD, dIEK-
TPOIIINTKA, BBIPSIMUTEIb, Mara3uH CONPOTUBIICHUH, HEN3BECTHOE CONPOTHUBIICHHE (TIPO-
BOJHHMK HHUXPOMOBBIH), PEOXOpH, MHKPOaMIEpPMETpP, TpaHCHOpPMATOp, aMIepMETpHI,
BOJIBTMETPBI, peocTaT, OaTrapesi KOHICHCATOPOB, KaTylIKa MHIYKTUBHOCTH, KaJOPHMETP
(hoTO3NEKTPHUUECKUN OHONYYEBOH, CTEKISIHHBIE M3MEpUTEIbHBIE KIOBETHI, Habop pac-
TBOpoB BemiecTBa (CuSO4) m3BecTHOH KoHIeHTpauuu, pactBop (CuSO4) HeusBecTHOI
KOHLIEHTPAIHH, PACTBOPUTENb, HWCTOYHHK KOT€PEHTHOTO M3Iy4eHHs (J1azep), Audppakiu-
OHHas pelleTKa, YCTaHOBKa AJsl eMOoHCTpaiuu «Audpakius 3JeKTpOHOB Ha MOJIHKPH-
CTAJNIMYECKOM rpaduTe», ONTHYECKUI HAOOp Ul M3Y4EHHs ONTHYECKUX SIBICHUH; BHP-
TyanbHas aboparopusi Qu3nKH); yueOHO-HArJsAHBIE TTOCOOUsT 00ecreunBaoe TeMa-
TUYECKUE WJUTIOCTPAIIUH, COOTBETCTBYIOIIME PAOOYNM YUCOHBIM ITPOrpaMMaM .

Windows 8.1 Professional Jlmmemsms Ne 64865570 ot 05.03.2015 OPEN
94854474ZZE1703 or Microsoft Volume Licensing Service Center; Office Standard
2013 JIuuensus Ne 64009631 or 28.08.2014 OPEN 940142247Z7ZE1608 or Microsoft
Volume Licensing Service Center; Adobe acrobat reader CBo60HO pacmpocTpaHsiemMoe
npornpuerapHoe nporpaMmHoe obecnieuenne; Google Chrome CBoOogHO pacnpocTpaHs-
emoe 10, munensus freeware; Unreal Commander CBobomHO pacmpoctparsemoe I10,
munensus  freeware; Zoom Tapu¢ basoseiit CBoOomno pacmpoctpansemoe I10,
ZoomVideoCommunications, Inc; Skype CB0o60aHO pacnpocTpaHseMoe MpOIpUeTapHOe
nporpaMMHoe obecrieuenne; Dr.Web [loroBop Ne PI'A 12130035 ot 13.12.2022 mexny
OT'BOY BO «Jlouckoit TAY» u 000 «KKOMITAHUA I'HIOAJIbDy; 7-zip CeoGoaHO
pacnpoctpansiemoe 10, GNU Lesser General Public License; Yandex Browser Ceo6o-
HO pacnpoctpansemoe [10; JlaGopatopuss MMUC «[lmamer» [HoroBop Ne576-22 ot
11.11.2022 r. mexny @I'BOY BO «Jlorckoit TAY» 1 OO0 «JlabopaTopus MMUC»

346493, PocToBckas 00-
nacth, OKTIOpbCKUil paii-
OH, I1. [IepcuanoBckui, yi.

KpuonuisikoBa, qom Ne

27, yueOHbli kopnyc 1

Aynutopus Ne 75 YdaeOHast aytuTopus AJisl POBEICHUS 3aHATHI CEMIHAPCKOTO THIIA,
KypCOBOTO NMPOEKTHPOBAHMS (BBIOIHEHMSI KypCOBBIX paboT), TPYIIOBBIX M WHANBUIY-
IBHBIX KOHCYJIBTALUH, TEKYIIEro KOHTPOJIS U IPOMEXYTOYHOH arTectanny; Jlaboparo-
pus QU3MKH, YKOMIUICKTOBaHHAs CIICIMAIN3UPOBAHHOIN Mebenpto (pabodee MecTo mpe-
MO/IaBATEJIsL, CTOJIBI, CTYJIBSI, AyJJUTOPHAS JIOCKA, MOHKA).

Texauyeckue cpenctra o0ydeHHs: HAOOp MEMOHCTPAIMOHHOTO 000OpymoBaHuUs - (Te-
JIEBU30D, TIEPCOHATBHBIN KOMIBIOTEP(2)); CHEMaTU3UPOBAaHHOE YueOHOE 000pyI0BaHUE
- JJUCK U T'PYy3, MUIUIUMETPOBAs HHHeﬁKa, CCKYHJIOMEPHI, YCTAHOBKA MaTeéMaTU4€CKOro
MasTHUKA, BBIIPAMUTCIIb, MarasnH COHpOTHBJ’[eHHﬁ, HEU3BECCTHOEC COIIPOTUBJICHUC (HpO-
BOJHUK HUXPOMOBBIN), PEOXOPA, MUKPOAMIIEpMETp, BUPTyaslbHas TabopaTopust GU3NKH,
MITAaHTeHIPKYJIb; Y9eOHO-HATIISAHBIC TOCOOH 00€CIIeUrBaIOIINe TEMATHIECKIE HILTIO-
CTpalny, COOTBETCTBYIOIINE PA00OUYNM YUeOHBIM ITPOTrpaMMaM.

Windows 8.1 Professional JImmemsmst Ne 64865570 ot 05.03.2015 OPEN
94854474ZZE1703 or Microsoft Volume Licensing Service Center; Office Standard
2013 JIunensus Ne 64009631 or 28.08.2014 OPEN 94014224ZZE1608 ot Microsoft

346493, PocToBckas 00-
nacte, OKTIOpbCKHi paii-
OH, I1. [lepcuanoBckui, yiu.

Kpusouwuisikosa, gom No

27, yaebnsbIit kopiyc |
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Volume Licensing Service Center; Adobe acrobat reader Cso6onHo pacnpoctpassemoe
npornpueTapHoe nporpaMmHoe obecreuenne; Google Chrome CeoGoxHo pacmnpocTpans-
emoe I1O, muuensus freeware; Unreal Commander Co6omaHo pacnpocrpansemoe 10,
mauensus freeware; Zoom Tapud bazoseiii CBobogHo pacmpoctpansiemoe 110,
ZoomVideoCommunications, Inc; Skype CoboaHo pacmpocTpaHsieMoe TpOTpUeTapHoe
nporpammuoe obecriedenne; Dr.Web Jlorosop Ne PT'A 12130035 ot 13.12.2022 mexay
OI'BOY BO «/louckoit TAY» 1 000 «KOMITAHU I'DHAJIb®»; 7-zip CBoGoaHO
pacnpoctpansiemoe 10, GNU Lesser General Public License; Yandex Browser Cso6o-
HO pacrpoctpansiemoe 110

Aynurtopus Ne 70 YueOHast aytuTopust 1J1sl IPOBEICHHS 3aHATHI CEMUHAPCKOTO THIIA,
KypCOBOT'O NMPOEKTHPOBAHMS (BBIIOJHEHUSI KypCOBBIX palboT), TPYNIOBBIX M MHAWBUIY-
JIBHBIX KOHCYJIBTAILIUH, TEKYIIIEro KOHTPOJISl M IPOMEXYTOYHOH arTectauuu; Jlaboparo-
pus QU3MKH, YKOMIUICKTOBaHHAs CIIELMANIN3UPOBaHHOI Mebenpto (pabodee MeCTo mpe-
MO/aBATEJIs, CTOJIBI, CTYJIbSI, AyJJUTOPHAS IOCKA).

TexHnueckue cpencTBa OOYUCHHS: CIeNHANIN3UPOBaHHOE ydeOHOe o0opyaoBaHHE -
IIHCK, TPYy3, MIJUIUMETPOBas JIHHEHKa, CeKYHIOMEpHI, YCTAaHOBKA MAaTEMaTHYECKOI0 Ma-
ATHUKA, Y4eOHO-HAIJIAHBIE MOCOOUS, 00CCIEeUNBAIOIINE TEMATHYSCKUE HILTIOCTPALHH,
COOTBETCTBYIOIINE PabOYNM yIeOHBIM IporpaMMaM - MKa(sl ¢ GU3NIECKUMH TIprudopa-
MU (HarJsITHOE mocodue).

346493, PocToBckast 00-
nactb, OKTIOpBCKHIA paii-
oH, 1. [lepcuaHoBCcKui, yiu.
KpuonuieixoBa, 1om Ne
27, yaebHsIii Kopiryc 1

Aynutopus Ne 74 YdeOHast ayquTOpus UL IPOBEACHUS 3aHATHH JIEKINOHHOTO THIIA,
3aHATHHA CEMHHAPCKOrO THIIA, KYPCOBOTO NMPOCKTHPOBAHUS (BBINOJIHCHUS KYPCOBBIX pa-
60T), IPYNIIOBBIX U WHAMBHUAYAIBHBIX KOHCYJIBTAllMH, TEKYIIEr0 KOHTPOJS U MPOMEXY-
TOYHOH aTTecTaluy, YKOMIUIEKTOBAaHHAs CHELMATM3MPOBaHHOW Mebenpto (pabodee Me-
CTO MPEeToaBaTeNsl, CTOJbI, CTYJIbsI, ayIUTOPHAs TOCKa, MOWKA).

Texunueckue cpeacTBa 00y4yeHus: HAOOp AEMOHCTPALMOHHOTO 000pYIOBaHUs (ayAHO
cucTeMa, NPOEKIMOHHBIH JKpaH, IMPOEKTOpP, IEPCOHAIBHBIA KOMIIBIOTEp), Y4eOHO-
HarJsIIHbIE TOCOOMS 00eCIICYHBAIOLINE TEMATHYCSCKIE WILTIOCTPALIMH, COOTBETCTBYIOIIUE
pabounM ydueGHBIM IporpaMMaM - rajiepes IOPTPEeTOB (U3HKOB, My3ell (H3HYECKHX
mprOOPOB, BUPTyabHas TabopaTopust GU3NKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 or
16.03.2010 OO0 «tOxnas CodreepHas kommanus»; Office Standard 2013 JInnensus Ne
64009631 ot 28.08.2014 OPEN 94014224ZZE1608 ot Microsoft Volume Licensing Ser-
vice Center; Adobe acrobat reader CBOGOAHO pacmpocTpaHsIeMoe MPONPHETAPHOE MPO-
rpammHoe obecnieuenue; Google Chrome CBoboano pacmpoctpansemoe [10, nureH3us
freeware; Unreal Commander CBobonHo pacmnpoctpansiemoe I10, nuriensus freeware;
Zoom Tapu¢ Bbazossiit CBob6oHO pactpoctpansemoe 110, ZoomVideoCommunications,
Inc; Skype CB0OOIHO pacmpoCTpaHIeMOe MPONPHETAPHOE MPOrpaMMHOE O0ecreueHue;
Dr.Web Jlorosop Ne PT'A 12130035 ot 13.12.2022 mexay ®T'BOY BO «/lonckoit TAY»
u 000 «KOMITAHUS I'HIOAJIb®y; 7-zip Coboano pacmnpoctpansiemoe 110, GNU
Lesser General Public License; Yandex Browser CBo6oiH0 pacmpoctpansiemoe 110

346493, PocToBckas 00-
nactb, OKTIOpbCKUil paii-
OH, 1. [lepcuaHoBCcKui, yiu.

KpuonuisikoBa, 1om Ne

27, yaeOHsbIi kopiryc 1
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