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1. HIEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUS 1O JUCHUIIJIUHE,
COOTHECEHHBIX C IINTAHUPYEMbBIMU PE3YJIbTATAMU OCBOEHUS
OBPA3OBATEJIbHOM ITPOTI'PAMMBI
1.1 IInanupyemslii mporecc oOydeHHs MO JUCHUIUIMHE, HANPaBIEeH Ha (OPMHPOBAHUE CIICY-
IOIIUX KOMIIETCHIIUH:
Ob6menpodeccuonanbubie komnerenuuu (OIIK):
- croco0eH pemiaTh TUIOBBIE 3a7a9u MPo(ecCHOHANBHON AeITeTbHOCTH Ha OCHOBE 3HAHUN OCHOB-
HBIX 3aKOHOB MAaTEMaTHYECKUX M €CTECTBCHHBIX HayK C NpPUMEHEHHEM HWH(OPMAIIMOHHO-
KOMMYHHUKAITHOHHBIX TexHosoruit (OITK-1).
NHaukaTopbl J0CTHKEHUS] KOMIIETeHIUH :
- UCTIOJIb3YET OCHOBHBIC 3aKOHBI MaTEMATHYCCKUX JUCIUIUIMH JIJIsl PEIICHUs THIOBBIX 3a1a4 Mpo-
beccronansHoi aestensHocty (OIMK-1.1).
1.2 IInanupyembie pe3ynbTaThl O0yUEHUS M0 JUCIHUILTNHE, XapaKTePU3YIOIIHUE dTanbl GOPMUPO-
BaHUSl KOMIICTCHIIM, COOTHECEHHBIC C IUIAHHUPYEMBIMU PE3yJbTaTaMH OCBOCHHS O0pa30BaTEIIbHON
porpaMMbl OakanaBpuata 1mo HampaiaeHuro moaroroBku 35.03.04 ArpoHoMusi, HaNPaBICHHOCTh AT-
POHOMUSI, TIPEJICTABIICHBI B TAOJIHIIE.

[Inanupyemble pe3yabTaThl 00yUeHUs

Koxg xom- CoxnepxaHue KoMIie- Kon n nanmeHoBanue nHIu-
HNETeHIUN TEHIUN KaTopa TOCTI)KEHUS KOMIIe- DopMupyeMble 3HAHUS, YMEHHS U HABBIKU
TCHIINH
1 2 3 4
OIIK-1 crocoben pematp TH- | OIIK-1.1 ncnonp3yeTr OCHOB- | 3HaHue: OCHOBHBIC MOHATHS, (PU3UICCKUE SBIIC-

TIOBBIEe 3agadu Ipodec-
CHOHAJIBHOW  JEATEIb-
HOCTH Ha OCHOBE 3Ha-
HUH OCHOBHBIX 3aKOHOB
MaTeMaTHIeCKHX n
€CTECTBEHHBIX HAyK C
NpUMeHeHneM HHpOp-
MalMOHHO-
KOMMYHUKaIMOHHBIX
TEXHOJIOTUI

HBIC 3aKOHBI MAaTEMATHYCCKHUX
JAUCHUINUINH I pCHICHUA
THIIOBBIX 3aJa4 HpO(beCCI/IO-
HAJIbHOM JACATCIBHOCTHU

HUS, OCHOBHBIC 3aKOHBI U MOJETH MEXaHHKH,
ANIEKTPUYECTBA W MarHeTH3Ma, KoJeOaHWid u
BOJTH, KBAaHTOBOU (DM3UKH, CTATHCTHIECKON (-
3UKH W TEPMOAMHAMUKH, TPAHHUIEl MX IIPHMe-
HUMOCTH, TPUMEHCHHE 3aKOHOB B BaKHEUIIIHX
MPAaKTUYCCKUX TPUIOKEHUSIX; OCHOBHBIC (U3HU-
YECKHE BEJIMYUHBI U (U3NYECKUE KOHCTAHTEHI,
UX OINpPEJENICHNUE, CMBICI, CHOCOOBI U EIUHUIBI
uX u3MepeHust; GyHAaMeHTallbHbIe (QU3NUECKHe
OMBITHI M UX POJIb B Pa3BUTHH HAYKW; Ha3HAue-
HUE W TPUHIHNIBI eHCTBUS BaKHEWITNX (U3U-
YECKHUX IPUOOPOB.

Ymenue: uconp3oBaTh OCHOBHEIC TIPHUEMBI 00-
pabOTKH SKCIIEPUMEHTATBHBIX JAHHBIX; PEIIaTh
TUTIOBEIC 33/1a4H 110 OCHOBHEIM pa3jenaM (pu3u-
KW; OOBSCHUTH OCHOBHBIC HAONIOTAaeMbIe TpPHU-
POJIHBIE M TEXHOTCHHbIE SIBICHUS M dPPEKTHI ¢
no3uiuid GpyHIaMeHTanbHbIX (U3MYECKUX B3a-
HMOJICHCTBUH; MCTOJKOBBIBATH CMBICH (hHU3HUeE-
CKHX BEJIMYMH U MMOHSATHH; 3aMUCHIBATh YpaBHE-
HUs ans pu3ndeckux BenuuuH B cucteme CU;
pabortath ¢ mpubopaMu U 0O0OPYJOBAHHEM CO-
BpPEeMEHHOU (pr3muecKoi T1abopaTOPUH; MCIIOINb-
30BaTh MeETOABl (u3mueckoro W  (Qu3HKO-
XUMHYECKOTO.

Hasvik: BmajeTs MeTOIaMH SKCICPUMEHTANb-
HOTO WCCIleNoBaHus B (u3uke (IIaHHPOBaHUE,
MMOCTaHOBKAa U 00paboTKa IKCIEPUMEHTA); HC-
MOJIb30BaHUSI OCHOBHBIX OOIIEPU3NIECKUX 3a-
KOHOB W TPHUHIIMIIOB B BAKHCHIIMX MpPaKTHYE-
CKHX TPHIOKEHHUIX; MPUMEHCHHUS OCHOBHBIX
METOZIOB  (hPM3MKO-MAaTEMAaTHIECKOTO aHajn3a
JUTSL pEIIeHUs] €CTECTBEHHOHAYYHBIX 3a/a4; Mpa-
BIJIBHOM SKCIUTyaTallkd OCHOBHBIX IPUOOPOB U
000pyIOBaHUSI COBPEMECHHOW (DU3UYCECKON Jia-
OopaTopuy; HCIOJIH30BAHUS METOHOB (hU3UUC-
CKOTO MOJICIMPOBAHUs Ha TPAKTHKE.




Onvim desimenvHocmu: TMOIYYUTh OMBIT MPOBE-
JneHusi (U3UUECKHX HW3MEPEHUIl U OBIaJeTh
HAYalbHBIMUA HaBBIKAMHU POBEICHUS JKCHEPH-
MEHTAIIbHBIX HAYYHBIX HCCIEIOBaHUN (C HC-
MOJIb30BAHUEM COBPEMEHHBIX H3MEPHTEIbHBIX
npuOOpOB M HAYIHOW aImapaTypsl), a TaKKe
MeToiaMi 00paboOTKH Pe3yabTaTOB M3MEPEHUN;
HAYYUTHCA 3(PPEKTHBHOMY  HCIIOJIH30BAHHIO
MOJYYCHHBIX 3HAHUY Y HABBIKOB W IPAMOTHOMY
MPUMEHCHUIO UX B CBOCH MPaKTHYCCKOH Iesi-

TCIbHOCTH

2. OFbEM JUCHUIIVIMHBI B 3BAYETHBIX EAUHUILIAX C YKASAHUEM
KO/INYECTBA AKAJEMHUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PA-
BOTY OBYUYAIOIIIUXCHA C IPENTIOJABATEJIEM U HA CAMOCTOSATEJIBHYIO PA-

BOTY OBYYAIOIINXCSA

KonTakTHas padora ¢ npenogasareseM
®opma  npome-
KonrakrHass pa0o- "
JKyTOYHOH aTTe-
cemectp TpyaoeMKocThb Jlexuuii Jladopatop. |[IpakTuy. [Ta Ha mnpomexy-|CamocrosiTenbHas cTamm
3.E. / gac. > [3anaTuii, 3aHSATHI, |TOYHYW  arTecra-|padora, yac.
yac. (3K3./3aueT c
yac. yac. 1HI0,
OLIEHK./3a4eT)
qac.
Ounas ¢popma odyuenus 2023-2025 rox nagopa
1 4144 ] 18 | 36 | 1,3 | 88,7 3K3aMeH
3aounas ¢opma odyuenus 2022-2025 rog Hadopa
2 4144 | 4| 8 | 1,3 | 130,7 3K3aMeH

3. COAEP)KAHUME JUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA

AKAJIEMUYECKHUX YACOB U BUJIOB YYEBHBIX 3AHSATUIA
3.1 CtpyKTypa IUCIUILIMHBI COCTOUT U3 Pa3/iesioB (TeM):

CTpyKTYpa AMCHUILIMHBI

Pa3nen 1 dusnueckue ocHO-
BBl MEXAHUKH

Pazpnen 2 MonekynsipHast

(hM3MKa U TePMOANHAMHUKA

U Maroc€Tusm

Paszgen 3 DnexTpuyecTBO

Pa3znen 4 Ontuka u
aToMHas (pu3nka

3.2 ConeprkaHre 3aHATHH JICKITMOHHOTO THIIA O JAWCIHILINHE, CTPYKTYPUPOBAHHOE IO pasje-

JIaM C YKa3aHUEM OTBCACHHOI'O Ha HUX KOJIMYCCTBA aKaAICMUYCCKUX YaCOB U BUIOB 3aHATHH:

KoJu-Bo yacos/popma
Haumenona- bop
e paztena 00yuyeHust
HHU 3 |
Ne (TeMI:ﬂ) Z;lmc Kparkoe conep:xxanue pa3iena 2023, 2024, | 2022, 2023,
2025 2024, 2025
IUIIAHBI
04HO 32049HO
Pdu3nyecKkue 0CHOBbI MeXaHHMKH. DJIEMECHTH KHHEMATUKHA. MoJienu
B MexaHnke. Cructema ordera. TpaekTopus, IyTh, BEKTOP IepeMeIne- 2
HUA. CKOpOCTh. YCKOPEHHE U €ro COCTABIISIONINE. YTIIOBast CKOPOCTh
M YIJIOBOE YCKOPEHHE.
Paznen 1 A YEXOD =
JlnHaMHKa MaTepHAJIbHOH TOYKH H MOCTYNATEHLHOTO IBHKEHUS
«Dusnueckue N
1 oCHOBEI Mo | TBEPIOTO Tena. 3akonsl HeroTona. Macca. Cuia. Buasl B3auMoeii- 2
NAHIKID ctBuil. Cunbl B Mexanuke. Cuia TpeHus. 3aKOH BCEMHPHOTO TATOTE-
Hus. Cuna 1spkectr. Bec. HeBecoMocTs. 3akoH COXpaHEHUS HMITYJIb- 2
ca. llentp macc. Pabora u sHeprus. DHeprus, padoTa, MOUIHOCTb.
Kunernueckass u moTeHIHMAIbHAS YHEPTHUU. 3aKOH COXPAHEHHS dHEP-
THH.




HaunmeHnoBa-

HHe pa3jeJia

(Tembl) auc-
HUITHHBI

Kpatkoe coaep:kanue pasziena

Kou-Bo yacos/popma

MexaHnuka TBepaoro reja. MomeHT nnepuuu. Kunerudeckas sHep-
TUsl BpameHusa. MOMEHT CHiIbl. Y PaBHEHHE JUHAMHUKHU BpaIlaTeIIbHO-
TO JABMKEHHUS TBEPAOro Tena. MOMEHT UMITyJIbCa U 3aKOH €ro COXpa-
HeHus. Jledopmarys TBepIOTo Tema.

Mexannyeckue koj1e0aHUs M BOJIHBI. [ apMOHMYECKHE KOIEOaHUs 1
X XapaKTepUCTUKH. MexaHWuecKHe TapMOHHYECKHE KOJeOaHMs.
Ilapmonnueckuii ocummistop. IpyxuHHbIH, Gu3nueckuii 1 MaTeMa-
THYeCKUH MasTHUKU. ClIO)KEHHME TapMOHMYECKUX KOJIeOaHMH OJHOTO
HaNpaBleHUs U OAMHAKOBOM 4acTOThl. CloXeHHEe B3aUMHO IEpIICH-
JUKYJISIPHBIX KOJIeOaHHH.

Paznen 2
«Monexynsp-
Hasg (u3UKa U
TepPMO/IMHA-
MUKa»

MosekyIsipHO-KHHeTHYECKAsl TeOPHs U1eaJabHOro rasa. OnbITHBIE
3aKOHBI MJIalIbHOTO ra3a. YpasHeHue Kianelipona-Menzaeneesa. Oc-
HOBHOE YPaBHEHHE MOJIEKYISPHO-KHHETHYECKOH TEOPHU HACATbHBIX
ra3oB. 3akoH MakcBemia JUId paclpeeleHus] MOJIEKYN HIeaabHOTO
ras3a 1o CKOpOCTSIM M SHEPTHUSAM TEIUIOBOTO JBIDKEHHS. bapomeTpuue-
ckast ¢opmyna. Pacnpenenenne bonpumana. OnbiTHOe 000CHOBaHKE
MOJIEKYJISIPHO-KHHETHIECKOH TEOPHUH.

OCHOBBI TEPMOIMHAMMKH

Yucino creneHeid cBOOOIBI MOJICKYJBI. 3aKOH PABHOMEPHOTO pacmpe-
JICTICHHSI SHEPTHU TI0 CTEMEHSIM CBOOOABI MoJieKyl. [lepBoe Hauano
TepMoauHaMuKu. PaboTa raza npu u3MeHeHuu ero oorema. Terioem-
KocTh. [IpuMeHeHre TIepBOro Havyajga TEPMOIAMHAMHKH K HU30TMPOIEC-
cam. Anmabaruueckuil mporecc. IlonmutponHslii npouecc. Kpyrosoit
nporiecc(umki). OOpaTuMble ¥ HEOOpPATHMBIC POIECCHI. DHTPOIHS,
€€ CTaTUCTUYECKOE TOJIKOBAHHE U CBS3b C TEPMOJIUHAMHUYCCKON BEpO-
ATHOCTBIO. BTOpoe Hawano TepMoguHaMuku. TeIUIOBBIE IBUTATEINA U
xoJsionHble MamnHbl. [ukn Kapuo u ero KIIJI nns upeansHoro rasa.

Pa3nen 3
«OnexTpuye-
CTBO U MarHe-
TH3M»

DJIEKTPOCTATHKA. 3aKOH COXPAaHEHUs 3JEKTPUUYECKOro 3apsia. 3a-
koH Kynona. Dnekrpocratuueckoe nose. HanpsokeHHOCTh 351€KTpo-
craTuyeckoro mnojs. [IpuHIUN Ccyneprno3uuuu 3J€KTPOCTATUYECKUX
noniedt. [lone pumons. IloTeHuMan 3IEKTPOCTATUYECKOTO IOJIA.
HampsbkeHHOCTh Kak TPaJMeHT MOTEHIMaia. DKBUIIOTCHIIMATIbHBIC
MOBEPXHOCTH. DIEKTPOCTATUUECKass €MKOCTh YEAMHEHHOTO MPOBO/I-
Huka. KoHaeHcaTopbl. DHEprus CHUCTEMBI 3apsijioB, YEJIUHEHHOTO
MPOBOJHHUKA U KOHJAEHCATOpa. DHEPTHsl dJIEKTPOCTATHYECKOTO OIS
ITocTOSIHHBIN MEKTPUUYECKUH TOK. DIEKTPUUECKUl TOK, CHJIa U IJIOT-
HOCTb TOKa. CTOpOHHHE CHJIBL. DJIEKTPOABIDKYINAS CUJIa M HAIpsDKe-
aue. 3akoH Oma. ConpoTHBICHHE IPOBOJHUKOB. PaboTa 1 MOITHOCTH
Toka. 3akoH [Ixoynsa-Jlenua. 3akon Oma Jj1s1 HEOAHOPOAHOIO y4yacT-
ka nienn. [IpaBuna Kupxroda ams pa3BeTBICHHBIX LEMEH.

MarnuTHoOe moJie. MarHuTHOe IOJIE U €r0 XapaKTePUCTHUKU. 3aKOH
buo-Casapa-Jlamiaca. 3akon Amnepa. BzaumopeiictBue napasienb-
HBIX TOKOB. [IeHiCTBME MarHMTHOTO MOJsl Ha IBWXYIIUHU 3apsi. [Bu-
JKEHHE 3apsDKEHHBIX YacTUI[ B MArHUTHOM TOJ€. DJIEKTPOMarHUTHast
nHayKUuus.IIoTok BekTOpa MarHUTHON MHAYKUUU. SIBJI€HUE 3JeKTpo-
MarHuTHOH mHAykiuu. 3akoH Papajes u ero BBIBOABI U3 3aKOHA CO-
XpaHEeHMs dHEpruH. Bparienune paMku B MarHUTHOM Tojie. Buxpesbie
Toku (Toxu @yko). UnaykTHBHOCTE KOHTYpa. CamomHIyKIms. B3a-
nMHasg HHAYKIWS. TpaacgopmaTopsl. DHEPTHs MATHUTHOTO MOJIS.

o0yyeHus
2023, 2024, | 2022, 2023,

2025 2024, 2025
04HO 3204HO

2 0,5

2 0,5

2 0,5

4

2




Hanmenosa- Kou-Bo yacos/popma
o0yyeHus

Ne HHE pasieia Kpartkoe coaep:xanue pasmeia 2023, 2024, | 2022, 2023,

(TeMmbI) auc- 2025 | 2024, 2025
HUTTHHBI
04HO 3204HO
BoanoBass ontuka. MuTepdepenmms cBera.Mertonsl HaOIMrOmeHUS
uHTepepeHnnn cBera. MHTEpdepeHus cBeTa B TOHKUX IUICHKaX.
[Iprmmenerne uaTepdepenmmm. dudpakmus cBera. dudpakunonHas
pemetka. Paccesane cera. @opmymna Byneda-bparros. EcrectBen-
Pasnen 4 | HBI 1 TIONSIPU30BaHHBEIA cBeT. 3akoH Mamoca. [lomstponnsr. Juc-

4 «Ontuka  u | mepecus cBera. [lornomenue cBera. 3akoH byrepa. DiiemenTsl dpusn- 5 05
aToMHas (GU- | KH aTOMHOTO sIpa M JJIeMeHTapHbIX 4YacTul. Pasmep, cocraB u ‘
3HMKa» 3apsiz aTOMHOTO sipa. MaccoBoe U 3apsioBoe 4ucio. Jledekt Macchl

W SHeprus cBsi3M sapa. SnepHele cuibl. Moaenu siapa. PanmoakTus-
HOE M3JTy4EeHHUEe U ero BUABL. 3aKOH paJuoaKTHBHOTo pacnaja. [IpaBu-
70 cMmeuleHus. Snepuble peakuuu. Jlenenue snaep. SnepHas sHepre-
tuKa. TepMosiiepHbIe PeaKIHH.
UTOI'O 18 4

3.3 CopeprkaHue 3aHIATHH JIAOOPATOPHOTO THUIA MO JUCHUIUTHHE «DH3UKa», CTPYKTYPUPOBAHHOE
110 pa3/ieaM C YKa3aHHEeM OTBEJIEHHOI'O Ha HUX KOJIMYECTBA aKaJIEMUUECKUX YacOB M BUJIOB 3aHATHI.

Buj rekyuero KoH- KoJ-Bo yacos/ ¢popma
TS TPOJIA o0y4eHust
BaHMe pa3- | Ne M Ha3BaHHe CEMHHAPOB / MPAKTHYECKUX 2023, 2024, | 2022, 2023,
Nd  nena (Te- 3aHATHIA / 1a00pPaTOPHBIX PadoT / KOJLI0- 2025 2024, 2025
MBbI) JIHC- KBHYMOB. 01HO 3201HO
HMILUTHHBI
3anstue No 1 Homnyck k nabopa-
Pasen 1 OmnpeneneHre MOMEHTa WHEPIUH Tela JUHA- TOpHOM padote 4 1
A MUYECKUM MeToZioM. Memoo pabom ¢ ma-
«®Dusnueck
JIbIX 2pyRnax.
1 | ue ocHOBEI
3ansatue Ne 2 Homyck k nabopa-
MEXaHUKN .
OmnpeneneHue yCKOpeHHsI CBOOOAHOTO Maje- TOpHOM padote 4 1
HUSI TIPH TIOMOIIM MaTeMaTHIECKOTO MasTHH-
ka. Memoo pabom & manvix zpynnax.
Paznen 2 3anstue Ne 3 Jorryck k mabopa-
«Momneky- Onpenenenue  ynenbHOM — TEIJIOEMKOCTH TOpHO# padoTe
JsIpHAs TBEPAOTO Telda ¥ M3MEHEHUs] SHTPONUH H30- 4 1
2| ¢muka W | IMpoBaHHOH cucTeMbl. Memoo pabdom 6
TEepMOIH- MalxX ZPYynnax.
HaMHUKay
3anstue Ne 4 Homyck « mabopa-
OmnpeneneHne CONPOTHUBICHUA U YAEIHHOTO TopHOii paboTe 4 1
COTIPOTHUBIIEHUSI MOCTUKOM YUTCTOHA.
Memod pabom 6 manvlx zpynnax.
Paznen 3
Orexrpu 3ansatue Ne 5 Homyck x mabopa-
3| weerso  u OnupeueneHHe kod(dduleHTa  MOJIE3HOTO TopHOii paboTe
MArHe JeiicTBUs TpaHchopMaropa u kod3dduiuenra 4 1
THMY Tparchopmarun. Memood pabom & manvix
2pynnax.
3anarue Ne 6 Homyck x mabopa-
ITposepxka 3akona Oma JuIst LIETIH TIEPEMEHHO- TOpHOiH paboTe 4 1
ro Toka. Memoo pabom 6 manvix Zpynnax.
3anarue Ne 7 Homyck x mabopa-
4 Paznen 4 Onpenenenue MJIMHBL BOJHBL M JHEPTUU TopHoii paGoTe 4 1
«OnTHka ¥ | KBaHTa M3Ty4deHHs TazoBoro yazepa JII-75.
aTOMHas Memoo pabom 6 manvix zpynnax.




Bupj Texyimero koH- Kox-Bo yacos/ hopma
Hamnmeno- TpOJIA 00y4eHus
BaHMe pa3- | Ne M Ha3BaHHe CEMHHAPOB / IPAKTHYECKHX 2023, 2024, | 2022, 2023,
Nt nena (te- 3aHATHH / 1a60paTOPHBIX PadoT / KOLI0- 2025 2024, 2025
MBbI) JIHC- KBHYMOB. 01HO 3204HO
HHILTHHBI
(uznka» 3ansarue Ne § Homyck k mabopa-
OmpenencHne KOHIEHTPAMA HEM3BECTHOTO TopHOit paboTe 4 1
pacTBOpa Ipu MOMOIHK (POTOIIEKTPOKOIIO-
pumetpa. Memood padom 6 manslx zpynnax.
3anstue Ne 9 VYcrHbI# onpoc
Urorosoe 3ansiTre 4
Wroro 36 8

3.4 ComeprkaHue CaMOCTOATENBHOM pabOThl 00y4arOmUXCS MO JUCIHILIMHE, CTPYKTYpHUpPOBaH-
HOE IO pa3/ielaM C YKa3aHHEeM OTBEIEHHOI'O Ha HUX KOJIMYECTBA aKaJeMUYECKHX 4acOB U BHUJIOB ca-
MOCTOSITEIbHON pabOTBHI:

Koxa-Bo yacos / popma
HaumenoBanue pa3- o0yyenust
Ne Aena Buja camMocTosiTe/IbHOI padoThI 2023, 2024, | 2022, 2023,
(TeMbl) TN CHUTLTHHBI 2025 2024, 2025
OYHas 3a049Has
1 | Pasgen 1 «®wusuue- | 3akpemicHue npoiieHHOro Matepuana. [loaroropka K jabo-
CKHE OCHOBBI MEXaHH- | paTOpHBIM paboTam. BrllomHEHHE JOMAIITHETO 3aJaHusl. 17,7 30,7
KH»
2 | Pazmen 2 «Moneky- | 3akperuieHue npoiaeHHoro marepuaia. Iloaroroska k nabo-
nsipHas (QU3MKa U Tep- | paTOpHBIM padoTaM. BrInoyHeHNe JoMallIHero 3a1aHusl. 17,7 30,7
MOJIUHAMUKA»)
3 | Pazmen 3 3akperuieHHue MPOWeHHOro Marepuaia. [loarotoBka k jabo-
«IJEKTPUIECTBO U | paTopHbIM padboTaMm. BeirmosHeHHe JOMalIHero 3a/1aHus. 17,7 30,6
MarHeTU3M
4 Pasnen 4 3akperuieHue MpoWaeHHOro Marepuaia. [loaroToBka kx jabo-
«OnTHKa W aTOMHas | paTOpPHBIM paboTaM. BrImonaHeHHe JOMAIIHETo 3a1aHus. 17,6 29,7
(10763706
[TonroToBKa K MPOMEKYTOYHOH aTTeCTAIUH 18 9
KoHTaKTHBIEC 9ackl Ha MPOMEKYTOYHYIO aTTECTAITUIO 1,3 1,3
Hroro 90 132

4. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHMSI 1A
CAMOCTOATEJBHOU PABOTHI OBYUYAIOILIIUXCA ITO JUCHUTIJIMHE
CamocrodrenbHas paboTa 00y4aroXcs M0 AUCHUILTNHE 00eCIeunBaeTCs:

Ne paznena qucuu-

muHbl. Bua camo-

CTOSITEJILHOI pado-
ThI

HaunmenoBanue
YueOHO-MeTOANYEeCKUX MaTepPuaioB

KoamnuecTBo B 0M0JIHO-
Teke / cepliika Ha OBC

Pazgen 1 «Pusnue-
CKHE OCHOBEI MeXa-
HHUKH»

1) ®usznka. MexaHWKa W MOJCKY/SIpHas (DU3MKA : METOMHYESCKHE
ykazanus / cocraurenu E. I'. banenxo, A. I'. MokpueBuu. — Ilep-
cuaHoBckuil : Jlonckont I'AY, 2020. — 40 c. — TekcT : 3/IeKTpOH-
Hblit /  Jlanb JIEKTPOHHO-OMOIMOTEYHast CcHUCTEMa. URL:
https://e.lanbook.com/book/148578. — Pexxum jgocTyma: sl aBTO-
pU3. OJIb30BaTEIEH.

https://e.lanbook.com/bo
0k/148578

2) Usanos, U. B. CO6opHuK 3a1a4 10 Kypcy OCHOBBI (DM3HKU U OHO-
¢usukm : ygeOHnoe mocobue / M. B. MBaHoB. — 2-e m3a., HCp. —
Cankr-IlerepOypr : Jlaup, 2022. — 128 ¢. — ISBN 978-5-8114-
1349-2. —  Tekcr: onektpoHHblii /  Jlanp 3IEKTPOHHO-
6ubimoredHas cucrema. URL:
https://e.lanbook.com/book/210920. — Pexum mocTyma: ajsi aBTo-

https://e.lanbook.com/bo
0k/210920



https://e.lanbook.com/book/148578
https://e.lanbook.com/book/148578

Ne pazngena qucuu-

nJuHBI. Bug camo-

CTOSITeIbHOM pado-
ThbI

HaumeHnoBaHue
Y4eOHO-MeTOAUYEeCKHX MAaTepHaJIoB

KoauyecTrBo B 01011 0-
Teke / cecblika Ha DBC

pU3. NOJIB30BaTENEH.

3) ®usnka : METOAWYECKHE YKa3aHMS W 3aJaHus AJsI KOHTPOJIBHOH
paboter / coct.: E.I'. banenko, B.B. Manako. — IlepcuaHoBCKuit
Jou’AY, 2015. — 61 c. - http://ebs.rgazu.ru/index.php?g=node/4742.
— TeKCT : 37IEKTPOHHBIN.

http://ebs.rgazu.ru/index.

‘\php?q=node/4742

4) buodwusnka: MeToguyecKne yKazaHUS M 3aaHUS IS KOHTPOIb-
Hol pabotsl / coct.: E.I'. Banenko, B.B. Manaxko. — [lepcnanoBckui :
Houl’AY, 2015. — 39 c. - http://ebs.rgazu.ru/index.php?q=node/4735.
— TeKcT : 21eKTPOHHBIH.

http://ebs.rgazu.ru/index.
php?q=node/4735

5) Usanos, U. B. OcHoBbI Gusuku 1 6uohu3uky : yuedHoe mocodue /
U. B. UBanoB. — 2-¢ u3n., ucmp., non. — Cankr-IlerepOypr : Jlans,
2022. — 208 c¢. — ISBN 978-5-8114-1350-8. — TeKcCT : 3JIEKTPOH-
Heid //  JlaHb ANIEKTPOHHO-OMOJIMOTECYHAS CHUCTEMA. URL:
https://e.lanbook.com/book/210917. — Pexxum moctyma: as aBTO-
pU3. NOJB30BaTEIEH.

https://e.lanbook.com/bo
0k/210917

6) OnpeneneHne MOMEHTA MHEPIMU TBEPAOTO Tela AMHAMHYECCKUM
MeTooM : Mmetonndeckue ykazanus / E.I'. banenxko, T.1O. Tapycoga.
[lepcunanoBckuit Houl’'AY,  2014. 22 c. -
http://ebs.rgazu.ru/index.php?q=node/4741. — TeKcT : 3NEKTPOHHbIH.

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

7) OnpeneneHue yCKOpEeHHE CBOOOIHOTO MaJCHUS C ITIOMOIIBIO Ma-
TEMaTHYCCKOTO MasTHHKA: MeToandeckue ykasanus / E.I'. bajnenko,
T.YO. Tapycosa. — Ilepcuanosckuii : JJoul'AY, 2014. — 20 c. -
http://ebs.rgazu.ru/index.php?g=node/4603. — TeKCT : AIEKTPOHHBIH.

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

8) 3amaHus I TECTOBOTO KOHTPOJIS ayAUTOPHON M CaMOCTOSATEINb-
HOH paboThl CTYJCHTOB Ha MPAKTUUECKHUX 3aHATHUAX 10 Kypcy Qpu3u-
KU : yueOHO-MeToau4yeckoe nocobue / cocrapurens E.I'. banenko.. —
Iepcuanosckuii : JJouckoit AV, [6. r.]. — Yacts 1 — 2016. — 50

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

c.— http://ebs.rgazu.ru/index.php?q=node/4861. — Tekct : 3Jek-

TPOHHBI.
Paznen 2 «Moneky- |1) UBanos, . B. CoopHuk 3aa4 1o Kypcy OCHOBBI ¢u3uku u 6uo-|https://e.lanbook.com/bo
nspHas QU3uKa U ¢usuku : yuebHoe mocobue / W. B. MBanos. — 2-¢ u3x., ucup. —|0k/210920

TEPMOJANHAMUKAY Cankr-IlerepOypr : Jlamp, 2022. — 128 c¢. — ISBN 978-5-8114-
1349-2. — Tekcr: onekrtpoHHbIH /  JlaHb ANEKTPOHHO-
oubimoreunas cucrema. — URL: https://e.lanbook.com/book/. —
Pexxum foctyna: s aBTOpU3. MOJIb30BaTENeH.
2) dusmKa : METOJMYCCKHE yKa3aHWS M 3aJaHus Uil KOHTposibHO# | http://ebs.rgazu.ru/index.
paboter / coct.: E.I'. Banenko, B.B. Manako. — IlepcuaHOBCKHiA ‘|php?q=node/4742
Joul’'AY, 2015. — 61 c. - http://ebs.rgazu.ru/index.php?g=node/4742.
— TeKcT : 3JIeKTPOHHBI.
3) buo¢wusmka: METOIUUECKHE yKa3aHHUs M 3aJaHusl Uil KOHTPOJb-|http://ebs.rgazu.ru/index.
Hoii pabots / coct.: E.I'. Banenko, B.B. Manako. — [lepcHaHOBCKUiA : php?g=node/4735
Joul"’AY, 2015. — 39 c. - http://ebs.rgazu.ru/index.php?q=node/4735.
— TeKcT : 2JeKTPOHHBIN.
4) Upanos, U. B. CoopHuK 33734 10 Kypcy OcHOBBI (usuku u 6umo-|https://e.lanbook.com/bo
¢usuku : yuebnoe nocobue / M. B. UBanoB. — 2-e u3a., ucnp. —|0k/210920
Cankr-IlerepOypr : Jlamp, 2022. — 128 c¢. — ISBN 978-5-8114-
1349-2. — Tekcr: onekrtpoHHbIH /  JlaHb ANEKTPOHHO-
OoubimorevHas cucrema. — URL:
https://e.lanbook.com/book/210920. — Pexxum moctyma: aist aBTO-
pU3. N0JIb30BaTENEH.
Pasnen 3 1) Usanos, 1. B. C6opHuk 3a1au 10 Kypcy OCHOBBI (u3uku u Omo-|https://e.lanbook.com/bo
«JnekrpuuecTBo  u|pusuku : yuyeGHoe mocobue / W. B. MBaHoB. — 2-¢ m3n., ucmp. —|0k/210920
MarHeTH3M» Cankr-IlerepOypr : Jlaup, 2022. — 128 ¢. — ISBN 978-5-8114-

1349-2. —  Tekcr: onekTpoHHbIi /  Jlanp 3EKTPOHHO-
OubIMoTEeYHAS cucTeMa. URL:
https://e.lanbook.com/book/210920. — Pexxum gocTyma: Jisi aBTO-

pus. MOJIE30BaTeICH.

2) ®du3uka: MCTOANYCCKUC YKa3aHUA U 3aJaHUA T KOHTpOJ'IBHOﬁ

http://ebs.rgazu.ru/index.



http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
https://e.lanbook.com/book/210917
https://e.lanbook.com/book/210917
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4603
http://ebs.rgazu.ru/index.php?q=node/4603
http://ebs.rgazu.ru/index.php?q=node/4861
http://ebs.rgazu.ru/index.php?q=node/4861
https://e.lanbook.com/book/210920
https://e.lanbook.com/book/210920
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
https://e.lanbook.com/book/210920
https://e.lanbook.com/book/210920
https://e.lanbook.com/book/210920
https://e.lanbook.com/book/210920
http://ebs.rgazu.ru/index.php?q=node/4742

Ne pazngena qucuu-

nJuHBI. Bug camo-

CTOSITeIbHOM pado-
ThbI

HaumeHnoBaHue
Y4eOHO-MeTOAUYEeCKHX MAaTepHaJIoB

KoauyecTrBo B 01011 0-
Teke / cecblika Ha DBC

pabotsr / coct.: E.I'. banenko, B.B. Manako. — IlepcuaHoBCKuiA
Joul’'AY, 2015. — 61 c. - http://ebs.rgazu.ru/index.php?g=node/4742.
— TeKCT : 3JEKTPOHHBIM.

:|php?q=node/4742

3) buodmsuka: MeTonnueckue yKa3zaHWUS M 3aJaHUS TSI KOHTPOJIb-
Hoi pabotsr / coct.: E.I'. Banenko, B.B. Manako. — [lepciaHOBCKUiA :
Houl’AY, 2015. — 39 c. - http://ebs.rgazu.ru/index.php?q=node/4735.
— Tekcr : PIeKTPOHHBIH.

http://ebs.rgazu.ru/index.
php?q=node/4735

4) "Banos, 1. B. OcHoBbl huzuku n 6nopusmku : yuedHoe nocodue /
U. B. UBanoB. — 2-¢ u3n., ucmp., non. — Cankr-IlerepOypr : Jlans,
2022. — 208 c. — ISBN 978-5-8114-1350-8. — TeKcT : 3JIEKTPOH-
Hblit /  Jlanb JJIEKTPOHHO-OMOINOTEYHast CHCTEMa. URL:
https://e.lanbook.com/book/210917. — Pexkum gocTyma: it aBTO-
pU3. NOJB30BaTEIEH.

https://e.lanbook.com/bo
0k/210917

Pazgen 4
«OnTrka W aToMHas
¢duznka

1) I'paboBckuit, P. N. Kypc ¢uzuku / P. U. ['pabosckuit. — U3x. 4-e,
nepepad. — Mocksa : Beicmas mxomna, 1974. — 552 c. : win. — Pexum
JOCTyTa: o MIOJITTNCKE.

URL: https://biblioclub.ru/index.php?page=book&id=494670 .
TeKcT : 3JIEKTPOHHBIH.

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

2) WBanos, 1. B. COopHUK 3a7a4d 10 KypCY OCHOBBI (PM3UKH U OHO-
¢usuku : yuebHoe nocodbue / M. B. MBanoB. — 2-e u3x., ucnp. —
Cankr-IlerepOypr : Jlaup, 2022. — 128 ¢. — ISBN 978-5-8114-
1349-2. —  Tekcr: onextpoHHblii /  Jlanp JJIEKTPOHHO-
OubIoTEeYHAs cucrema. URL:
https://e.lanbook.com/book/210920. — Pexum moctyma: aist aBTO-
pU3. NOJIb30BATEICH.

https://e.lanbook.com/bo
0k/210920

3) dusuka: METOIUYECKHE yKa3zaHUs W 3aJlaHus JUIsl KOHTPOJIbHOM
pabotsl / coct.: E.I'. banenko, B.B. Manako. — IlepcuaHoBCKUiA
JouI"’AY, 2015. — 61 c. - http://ebs.rgazu.ru/index.php?q=node/4742.
— TeKCT : 2IeKTPOHHBIMH.

http://ebs.rgazu.ru/index.

‘\php?g=node/4742

4) bunodusnka: METOANYECKUE YKa3aHUS M 3aJaHUs I KOHTPOJIb-
Hoii pabotsr / coct.: E.I'. Banenko, B.B. Manako. — [lepciaHOBCKUA :
Joul"'AY, 2015. — 39 c. - http://ebs.rgazu.ru/index.php?q=node/4735.
— TeKcCT : 2JeKTPOHHBIN.

http://ebs.rgazu.ru/index.
php?q=node/4735

5) UBanos, 1. B. OcHOBBI (hm3ukn U OM0GU3NKH : yaeOHoe mocodue /
. B. UBanoB. — 2-¢ u3x., ucmnp., gomn. — Caukr-IlerepOypr : Jlaus,
2022. — 208 ¢. — ISBN 978-5-8114-1350-8. — TeKCT : 3JIEKTPOH-
Hblil /  Jlanb ANEeKTPOHHO-OMOJIMOTEYHAs CHCTEMA. URL:
https://e.lanbook.com/book/210917. — Pexum moctyma: st aBTO-
pU3. NOJIb30BATEIEH.

https://e.lanbook.com/bo
0k/210917

6) 3amaHus Ui TECTOBOTO KOHTPOJIS AyAMTOPHOM M CAMOCTOSITENb-
HOW pabOTHI CTYACHTOB Ha MPAKTUYECKUAX 3aHATHAX 10 Kypcy QH3u-
KH : yaeOHO-MeToamdeckoe mocodue / coctasurenb E.I'. banenko.. —
[epcnanosckuii : JJonckoit [AY, [6. r.]. — Yacts 1 — 2016. — 50
c.— http://ebs.rgazu.ru/index.php?q=node/4861. — Tekct : 3Jek-
TPOHHBIH.

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

7) Uanos, U. B. COopHHK 33/1a4 110 KYpPCY OCHOBbI (DM3UKH U OHO-
¢usukm : ygebnoe mocobue / M. B. MBaHoB. — 2-¢ m3a., HCp. —
Cankr-IlerepOypr : Jlaup, 2022. — 128 ¢. — ISBN 978-5-8114-
1349-2. —  Tekcr: onekTpoHHbIil /  Jlanp 3EKTPOHHO-
6ubimorednas cucrema. URL:
https://e.lanbook.com/book/210920. — Pexxum moctyma: aast aBTO-
pHU3. N0JIb30BaTEIEH.

https://e.lanbook.com/bo
0k/210920

8) Omnpenenenre yCKOpeHHE CBOOOIHOTO MAJEHHs C HOMOIIBIO Ma-
TEeMaTHYEeCKOr0 MasTHUKA: MeToandeckne ykasanus / E.I'. banenko,
T.XO. Tapycosa. — Ilepcuanosckuii : JJoul'AY, 2014. — 20 c. -
http://ebs.rgazu.ru/index.php?q=node/4603. — TeKcT : 3JTEKTPOHHBIH.

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

9) 3amaHus U TECTOBOTO KOHTPOJISI ayJAMTOPHOM M CaMOCTOSTENb-
HOH paboOTHI CTYZEHTOB HAa NMPAKTHUECKHUX 3aHATUAX 1O Kypcy ¢uzn-

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



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/4741
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
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
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
https://e.lanbook.com/book/210917
https://e.lanbook.com/book/210917
http://ebs.rgazu.ru/index.php?q=node/4861
http://ebs.rgazu.ru/index.php?q=node/4861
https://e.lanbook.com/book/210920
https://e.lanbook.com/book/210920
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4603
http://ebs.rgazu.ru/index.php?q=node/4603

Ne pazngena qucuu-

IJIMHBI. Bug camo-

CTOSITeJILHOM pado-
ThbI

yqeﬁﬂo—MeTozmqeumx marTepua’jionB

HaumeHnoBaHue

KoauyecTrBo B 01011 0-
Teke / cecblika Ha DBC

K1 : yaeOHO-MeToamdeckoe mocodue / cocrasurenb E.I'. banenko.. —
Iepcnanosckuii : JJorckoit [AY, [6. r.]. — Yacts 1 — 2016. — 50
c. — http://ebs.rgazu.ru/index.php?g=node/4861. — Tekct

TPOHHBIM.

OJICK-

5 OLIEHOYHBIE MATEPHAJIBI JIJISI TIPOBEJAEHUS IIPOMEXXYTOUYHOM

ATTECTAIIMA

5.1 IlepeuyeHb KOMIETEHIIHIA ¢ YKa3aHHeM 3TanoB uX (popMUPOBAHUSI B Ipollecce
0CBOEHHUS1 00pa30BaTeJIbHON MPOrpaMMbl

Kon B pesyabTare u3yueHusi y4eOHOM AMCHUILNIMHBI 00y4al0ouecs 10JIxK-
KOMIIe- HBI:
TeHIUH Haunmeno-
/ Hn- | Conep:xanue BaHHe UH-
IUKa- KOMIIETEeH- AHKATOpPa Il >Tan
TOp IMd (MM ee | JOCTHIKEHHUS | aTan Il 3Tan HaBbik 1 (n11)
JA0CTH- Y4acTH) KOMIIETeH- 3HaTh Ymernb OIIBIT AeATEIbHO-
JKeHUSs 10118 cTH
KOMIIe-
TeHINH
crocobeH pe- | ucnoib3yer | OCHOBHBIE noHaATHs, | Vicnonp3oBaTh OCHOB- | Bmagets meromamu
HIaTh TUIIOBBIC OCHOBHBIC (1)I/I3I/I'~ICCKI/IC SIBJICHUA, HBIC TPHUEMBI 06pa60T— OKCIICPUMEHTAJIb-
3aJa4yn npo- 3aKOHBI Ma- OCHOBHBIC 3aKOHbI u K1 OKCIICPUMECHTAJIb- HOIr'o HCCJICOOBaAHUS
(heccroHab- TEeMaTH4e- MOJEIN MEXaHUKH, | HBIX NaHHBIX; pemiats | B (usuke (TUaHu-
HOW JesATeNb- | CKHUX JUCHH- | DIICKTPUYECTBA M MarHe- | TUIOBBIE 3aJjaddl II0 | pOBaHUE, mocTa-
HOCTH Ha OC- TUTAH JIIS TU3Ma, KojJeOaHWHd ¥ | OCHOBHBIM  pa3/ielaM | HOBKa W o0OpaboTka
HOBE 3HAHUH pelIeHus BOJIH, KBaHTOBOH (u3u- | QU3HKH;,  OOBACHUTH | SKCIEPHUMEHTA);
OCHOBHBIX THUTIOBBIX KW, CTaTHCTHUYECKOW | OCHOBHBIC HaOIIOAae- | MCIOJIB30BAHMUS
3aKOHOB Ma- | 3amad npo- | GU3WKH W TEpMOJWHA- | MBle TIPUPONHBIE W | OCHOBHEIX  0OrIe-
TEMATHICCKUX | (ECCHOHANb- | MHKW; TpPaHHWIBl WX | TEXHOTCHHBIC SIBICHUSA | QU3UYCCKHAX 3aKO-
U €CTECTBEH- HOW Jes- MIPUMEHUMOCTH, TpHMe- | U 3()(GEKTHl ¢ MO3ULUIA | HOB U NPHHIKIIOB B
HBIX HayK C TCJIIbHOCTHU HCHUC 3aKOHOB B BaX- (byH[[aMeHTaIIBHI)IX Ba)KHEHIIINX Inpak-
MMPUMECHECHUEM HENUIINX MPaKTUYCCKUX (1)I/I3I/I‘IGCKI/IX B3anMO- TUYCCKUX npuiio-
OIK-1 / nHpOpMaLH- npunoxeHusix. OCHOB- | JeHCTBUH;  HCTOJNKO- | JKEHHUSX; IPUMEHe-
OIK- OHHO- HBIC (I)I/I3I/I‘-ICCKI/IC BCJIU- BbIBATh CMBICJI (bI/ISI/I- HUsI OCHOBHBIX ME-
1.1 KOMMYHUKaA- YUHBI nu (1)I/I3I/I‘ICCKI/IC ‘ICCKI/IXV BCJIIMYUH nu TOAOB (I)I/I3I/IKO-
[UOHHBIX TEX- KOHCTaHTBI, UX OIpeJe- | MOHATHH; 3alHChIBATH | MAaTEMaTHYECKOTO
HOJIOTHIA; JICHWEe, CMBICT, CIIOCOOBI | ypaBHEHHUS M (U3U- | aHAIW3a U pelle-
W CIVHHIBI UX WU3Mepe- | YeCKUX BEIWYMH B | HUS  CCTECTBEHHO-
HUs; PyHmameHTanmbHBIe | cucteme CH. PaGoTate | Hay4HBIX 3agad.
¢usndeckne OMBITHL ¥ | ¢ mpubopamu U o0opy- | [IpaBumeHOW — 9KC-
UX PpoJib B Ppa3sBUTHHU JOBaHHUEM COBPEMCH- IryaTaliyi  OCHOB-
HAayKH; - Ha3Ha4YeHUe M | HOM (u3uyeckoll Ja- | HRIX TPHOOPOB U
TPUHITHITBI JeiictBus | 6opaTOpHM; HUCIOJIB30- | 000pyIOBaHUSA CO-
BaXHEWIMX  (u3uue- | BaTh MeTOAbl (U3MYe- | BpEeMEHHOH  (Qusu-
CKUX PUOOPOB. ckoro u  (usuko- | yeckoi yaboparo-
XMMHUUYECKOTO. pUM;  HCIIOJIB30Ba-
HUS METOJIOB (pU3U-
YECKOr0 MOJEIUPO-
BaHUs Ha MPAKTHUKE.

5.2 Onucanue nmokasareJieil 1 KpUTepHeB OLIEHNBAHUSI KOMIETEHIIHIT HA Pa3IMYHBIX 3Tanmax

«XOpouIo», «KyaoBJICTBOPHUTCIBbHOY», KHEYAOBJICTBOPUTCIIBHO) B (bopMe OK3aMCHa.

ux ¢popMHpPOBaAHMS, ONIMCAHME IIKAJ OLEeHUBAHUS

5.2.1 OnucaHue MKAJbI OlleHUBAHUS C(POPMHUPOBAHHOCTH KOMIETEHIMIi
KomnereHnuu Ha pa3IuyuHBIX dTanax ux (GOPpMHUPOBAHUS OLIEHUBAIOTCS IIKAJIOW: «OTIMYHOY,




5.2.2 Onucanue noka3zaresieil 1 KpUTepueB OlleHMBAHUS KOMIIETEHIIUI HA Pa3jJIMYHbIX

Tanax ux popMupoBaHus

Pesynvmam oodyue-

Kpumepuu U nokaszamejiu OUeHUBARUA pe3yjibmanoe o6yuenu}l

Hus «HEY0081eMEopU- «yooenemeopu-

no oucyunaune meTbHON mebHON «copouton «OmAUYHO»

| aTan ®parMeHTapHbIE Hemnosnble  3HaHus | ChopmupoBaHHble, HO| CopMupoBaHHble U
3HaTh OCHOBHBIC TI0- | 3HAHUA OCHOBHBIX | OCHOBHBIX IIOHSTHH, | cofiepsKaliie OTaeJbHbIE | CHCTeMATHYecKHe
HATUSA, GUINICCKUE MTOHSTHH, (usuye- | pU3NIECKUX ~ SABJIC- | MPODEIbl 3HAHMSI  OC- | 3HAHMS OCHOBHBIX
SIBIICHUSI, OCHOBHBIC CKHX SBJCHHH, OC-|HHUH, OCHOBHBIX 3a-|HOBHBIX IOHATHH, (H-|TOHATHH, ¢buzmue-
3aKOHBI ¥ MOJICITH HOBHBIX 3aKOHOB U |KOHOB W MOZEJEH | 3SMIeCKUX SIBIICHUH, | CKIX SIBJICHHH, OC-
MEXaHUKH, IEKTPH- |MOJEeNIell MEXaHWKH, | MCXaHHUKH, DSJICKTPH-|OCHOBHBIX 3aKOHOB ¥ |HOBHBIX 3aKOHOB W
YeCcTBA M MATHETH3MA, |JJICKTPUYICCTBA M |4YecTBa W MAarHETH3- | MOJCICH MEXaHUKH, | MOJICJIC  MCXaHUKH,

KoJeOaHuil ¥ BOJIH,
KBaHTOBOH (PU3MKH,
CTaTUCTHYECKOU (u-
3WKH U TEPMOJIMHAMHU-
KH; TPaHMILI UX [IPH-
MEHHMOCTH, IIPUME-
HEHME 3aKOHOB B BaK-
HEHIIUX IpaKTHIe-
CKHUX TPHUIOKEHHSIX.
(OIIK-1/0IIK-1.1)

MarHeTusma, KoJjeba-
HHUH W BOJH, KBAaHTO-
BoW (usukm, cratu-
CTHYECKOW (U3UKH U
TEepPMOAMHAMUKHY;
TPaHULBl HX MpHMe-
HHMOCTH, IIPHMEHe-
HHE 3aKOHOB B BaX-
HEeHIINX  IpakTH4e-
CKHUX MPUIOKEHHAX. /
OrtcyrcrBUe 3HAHMI

KkonebaHud U
BOJIH, KBAaHTOBOM
(U3MKH, CTATUCTH-
yeckod ¢Qusukn u
TEPMOJUHAMUKH;

TpaHUIBl UX TpHUMeE-
HHUMOCTH, TIpUMEHE-
HHE€ 3aKOHOB B BaX-
HEUIIUX  TpaKTH4e-
CKHX NPUIIOKECHUSIX..

Ma,

SJIEKTPUYECTBA U MarHe-
TU3Ma, KoneOaHWi U
BOJIH, KBaHTOBOH (pu3u-
KH, CTaTUCTHUYECKON
GbU3MKH W TEepMOIMHA-
MUKH; TPaHHIBl WX
MIPUMEHUMOCTH, TIPUME-
HEHHE 3aKOHOB B BaX-
HEHIIUX MPaKTUIeCKUX
TIPUIIOKCHUAX.

ANEKTPUYCCTBA u
MarbHeTmsma, Koieba-
HUM U BOJIH, KBAaHTO-
BOM (pU3MKH, CTaTH-
CTHYCCKOW (DU3UKU U
TEPMO/IMHAMUKH;

TPaHUIBl UX MPUME-
HHUMOCTH, TpPUMEHE-
HHE 3aKOHOB B Bax-
HEWIIMX  [paKTH4e-
CKUX MPUIIOKCHUSX. .

Il aTan
YMmerb
UCIIOJIb30BaTh OCHOB-
HBIE IIpUEMBI 00pa-
OOTKH DKCIIEpUMEH-
TaIbHBIX JaHHBIX;
peliath TUIIOBBIC
3aJ1a491 110 OCHOBHBIM
paznenam GU3UKH;
0O0BSICHUTH OCHOBHBIC
Ha0JII01aeMble MPHU-
POJIHBIE ¥ TEXHOTEH-
HBIC SIBJICHUS U 3~
(EKTHI C MO3UITHIA
(byHIaMEeHTaIbHBIX
(bu3nYecKuX B3aUMO-
JIENCTBUI; UCTOJIKO-
BBIBaTh CMBICH (pU3H-
YEeCKUX BEITUYUH U

DparMeHTapHOEe

YMeHHe  HCIOJIB30-
BaTb OCHOBHBIE IIPH-
eMbl 00paboTKH JKc-
MepUMEHTAIbHBIX

JIAHHBIX; pemiath
THUIIOBBIE 3aJaddl IO
OCHOBHBIM pa3zzeiaMm
(u3uKu; OOBICHHUTH
OCHOBHBIC HaOmoza-
eMble TPUPOIHBIE W
TEXHOT€HHbIE  sIBIIE-
HUS U 3ddexTsr ¢
no3unuil  QyHIaMeH-
TaJIbHBIX (U3HYECKUX
B3aUMOJICHCTBUIA;

UCTOJIKOBBIBATh

CMBICT  (pU3MYECKHX
BEJINYUH U TOHSATHH;

B menom ycnemsoe,
HO He cucreMaru4e-
CKO€ YMEHHe HCIIO0JIb-

30BaTh OCHOBHBbIE
npueMbl  00paboTKu
IKCIIEPUMEHTAITBLHBIX
JaHHBIX; periaTb

TUIOBBIC 33Ja4Hl M0
OCHOBHBIM paszernam
bu3uKu; O0OBICHUTH
OCHOBHbIE Ha0II0/1a-
€MbIe TPUPOJHBIC U
TEXHOTCHHBIC  sIBJIC-
HUS U SOQEKTh ¢
no3unuil  hyHIaMEH-

TaNbHBIX ¢busmnue-
CKUX B3anUMOIEH-
CTBUH; HCTOJIKOBBI-

BaTb CMBICJI (1)1/131/1‘16-

B wesiom ycnemiHoe, HO
coiepikaliee OTAeIbHbIE
npodesibl  yMeHHe WC-
NOJIb30BaTh ~ OCHOBHBIE
HpUEMBI 00paboTku
9KCIIEPUMEHTAIIbHBIX

JaHHBIX; pelaTh THIO-
BbIE 3a/la4d IO OCHOB-
HBIM pazfenaM (OU3UKH;
OOBSCHUTH  OCHOBHBIC
HaOIoaeMble  MIPUPOJ-
HBlE ¥ TEXHOTCHHbIE
ABNeHUA U IPGPEKTH C
MO3UINN ¢byHnameH-
TalbHBIX  (PU3HYECKUX
B3aMMOJICHCTBUH; uc-
TOJIKOBBIBATh CMBICT
(bU3MYECKUX BEIUYUH U
TIOHATHH;  3aIMCHIBAThH

YcnemHoe u  cucTe-
MaTHYeCKOe YMeHHe
UCIIOJIb30BaTh OCHOB-
HblE TpUEeMBl 00pa-
OOTKM  9KCHEpPHMEH-
TaTbHBIX JIAHHBIX;
pemarh THUIIOBbIC
33724l 0 OCHOBHBIM
pasmenam  (U3MKH;
OOBSICHUTH OCHOBHBIC
HaOM0aeMble  TIpH-
POJIHbIE U TEXHOTCH-
HbIC SIBICHHS H 3(-
GekThl ¢ mo3MIui
(byH/IaMEeHTaIbHBIX

¢bu3nYecKuX B3aMMO-
NEUCTBUI; HMCTOJKO-
BBIBATh CMBICIT (PH3H-
YEeCKUX BEJIUYUH H

TIOHSATHI; 3aIACHIBATh |3allUCHIBATh ypaBHE- [CKMX  BEIUYMH W |ypaBHEHUS Ul (u3mde- | MOHATHI, 3alMCHIBATH
ypaBHEHUS Ui GU3U- |HUS I8 (QU3HYSCKUX | IOHSATHA;  3aIlUCHI- | CKHX BEJIMYMH B CHUCTE- | ypaBHEHHS UI (HHU3U-
YECKHUX BEITUYHH B BEIMYMH B CHUCTEMe |BaTh ypaBHeHHs misg|me CHU. YeCKHX BEJIHYUH B
cucreme CU. (OIIK- |CU. / OrcyrcrBue|DuU3nueckux  BeIH- cucreme CU.
1/0IIK-1.1) yMeHui 4yuH B cucreme CU.

Il 3Tan DparMeHTapHOE B wesiom ycneumHoe,| B menoM ycnemiHoe, HO | YcnemHoe M CHCTe-
Baaners HaBbIKaMHM | IPHMEHEHHE HaBbl- | HO He cHCTeMaTu4ye- | COMPOBOKIAIOLIeecs MaTH4yecKoe IpuMe-
9KCIEPUMEHTAIBHOTO | KOB DKCIIEPUMEH- | CKOe  NPHMMEeHeHHe | 0TAeJbHbIMM OLIMOKAMY | HEHHE HABBIKOB DKC-
HCCIIeIOBaHMA B (M- |TaJbHOTO HCCIEOBA- | HABBIKOB  DKCIIEPH- | IPUMEHEHHE HABBIKOB | IEPUMEHTAIBLHOTO
3uKe (MIaHUpOBaHUe, |HUA B (pu3uke (IJ1a- | MEHTAJIBHOTO HCCIIe- | AKCTIEPUMEHTAIBHOTO uccienoBaHus B Qu-

MIOCTaHOBKa U o0pa-
0OTKa IKCIICPUMEHTA);
HCTIOJIB30BaHUs OC-
HOBHBIX o0IIehu3nye-
CKHX 3aKOHOB U IIPUH-
[IUTIOB B Ba)KHEHIITNX
MPaKTHYECKUX MPH-
JIOKCHUAX; IPUMECHE-
HUSI OCHOBHBIX METO-

HUPOBAaHHE,  IIOCTa-
HOBKa M 00paboTka
9KCIIEPUMEHTa); HC-
MOJIb30BAHUSI  OCHOB-
HBIX  OOIedu3nye-
CKMX  3aKOHOB U
NPUHIUIIOB B BaX-
HEHIIMX  IpaKTu4e-
CKUX HPHIOKEHUSIX;

JIOBaHUSI B (Qu3MKe
(TutaHupoBaHue,

MOCTAaHOBKa H 00pa-
00TKa SKCHEpPUMEH-
Ta); WCIOJIB30BAHHS
OCHOBHBIX 00medu-
3MYECKHUX 3aKOHOB M
MPUHIUIIOB B BaX-
HEHIIMX IIpaKTH4e-

uccienoBaHus B pusuke
(nmnaHupoBaHMe, IOCTa-
HOBKa U  00paboTKa
9KCIIEPUMEHTA); uc-
TI0JIb30BaHUSI OCHOBHBIX
o0mreu3n9IecKux 3aKo-
HOB M TPHUHIMIIOB B
BAKHEHIIMX IpaKTUde-
CKHUX MPWIOKEHUSIX,

3uKe (MIaHWpOBaHHE,
MIOCTaHOBKAa M 00pa-
00TKa  SKCHEpHMEH-
Ta); HWCIIOJIH30BAHUS
OCHOBHBIX  0OmmIehu-
3MYECKUX 3aKOHOB H
NPUHIOUIIOB B  BaX-
HEHIIMX  NpakThye-
CKHX TPHIOKEHUSX;
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Pesynvmam ooyue-
HusA
no oucyuniune

Kpumepuu U nokazameiiu OUCHUBAHUA Pe3YIbMmamaoes oﬁyuenuﬂ

«Heyoosiemeopu-
mebHo»

«y0oe1emeopu-
mebHo»

wwopouio»

«OMJIUYHO»

JI0B (hH3HKO-
MaTeMaTH4ecKoro
aHaJIM3a sl peleHus
€CTECTBEHHOHAYYHBIX
3aaad. (OIIK-1/OI1K-
11)

[PUMEHEHUS. OCHOB-
HBIX METOJOB (H3H-
KO-MareMaTH4eCKOro
aHauM3a UL pele-
HHUS €CTECTBCHHOHA-
yunblx 3amad. | Ot-
CYTCTBHE HABBIKOB

CKUX MPHUIIOKCHUAX,
MNpUMCHCHUA OCHOB-
HBIX MCTOJ0B (1)1/131/1-
KO-MaT€MaTU4YCCKOT' O
aHaliu3a JJit pelie-
HHUA CCTCCTBCHHOHA-
YYHBIX 3aa4.

MPUMEHCHUS OCHOBHBIX
METO/IOB ¢usnko-
MaTEeMaTHYECKOTr0 aHa-
JM3a IS PEIICHUS ecTe-
CTBCHHOHAYUYHBIX 3a]1ay.

NPUMEHEHNSI  OCHOB-
HBIX METOAOB (U3U-
KO-MaTeMaTH4eCcKOro
aHaJ M3a ISl pelIeHHs
€CTECTBEHHOHAYYHBIX
3ajad.

5.3 TunoBble KOHTPOJIbHBIE 32/1aHUS WIH HHbIE MATEPHAJIbI, HE00X0AUMbIe 1151
OlIeHKH 3HAHUI, YMEeHM i, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XaPAKTePU3yOIINX
Tanbl GOPpMHUPOBAHNS KOMIIETEHIMH B NPoLiecce 0CBOeHHsI 00pa30BaTeJIbHOM MPOrpaMMBbl
TGKYH_II/Iﬁ KOHTPOJIb YCIICBACMOCTHU O6€CH€‘-II/IBaeT OLICHUBAaHHUC X0Ja OCBOCHUA AUCLUIIIIWNHBI,

M BKJIIIOYACT YCTHbeI OIIpoC, TECTUPOBAHUEC, TNCbMCHHBIC KOHTPOJIbHBIC pa6OTI)I.

Bonpocel 1 gomycka W 3alMThI JIAa0OpaTOpPHOH padoThI: ompeaeleHHEe MOMEHTA
HHEPIUM TBEPOTrO TeJa JUHAMHYECKHM MeT010M
1) Banumute Gopmyiy u maiTe onpeeaeHne YII0BOro MyTH, YIIIOBOH CKOPOCTH U YIJIIOBO-

r0 YCKOPEHHSL.
2)
penue?
3)
4)
MEHTa UMITYJIbCA.
5)
6)
(mucka) u mapa
7)
8)
9)

HaﬁTe OIIpCACIICHUC a0COJIFOTHO TBEPAOro Teiia.

3anumuTe OCHOBHOM 3aKOH JUHAMHWKU BpalIaTCIbHOI'O ABWKCHUS
ChopmynupyiiTe 3aK0H COXpaHEHHS] MOMEHTa UMITYJIbCA.
3anummre GopMyny JUIsl KUHETHUECKOW SHEPrHM BpAIaTeNbHOTO JABHXKEHUS TBEp-

J0T0 TCJIa MU TCJIa, KaTAIIECTOCA 11O FOpPI?;OHTEU'IBHOfI IMMOBEPXHOCTHU

10)
11)

MCHTa MHCPLUH.

Hanummre hopMyssl CBS3U YIIIOBBIX U JIMHEHHBIX BEJINYMH
BeiBeiuTe TEOpETHUECKYIO0 U ONBITHYIO paboune (OopMyIbl Ui ONpeneeHust Mo-

B kakux egunuiax HU3MEPACTCA er'IOBOﬁ yTb, YTJIOBAsA CKOPOCTH U YIJIOBOC YCKO-

Hanummre ¢opmyny u naiite onpeneneHusi MOMEHTa MHEPIIMHA, MOMEHTA CHIIbI, MO-

B kaxux CANMHUIAxX U3MCPAIOTCA MOMCHTBI MHEPLUHU, CUJIBI U I/IMHYJII)C&?
Hanwmmnre q)OpMYJII)I A1 onpeAcJICHUA MOMCHTA MHCPUHU CIUIOIMIHOIO HHUJIMHApPA

Cnocoben peuiaTb TUIIOBBIC 3a/1a4U HpOCI)eCCHOHaHLHOﬁ JIeSITEILHOCTH HAa OCHOBE 3HAHUU

OCHOBHBIX 3aKOHOB MaTEMaTHYECKHX WU €CTECTBEHHBIX HayK C NMPUMEHEHHEM HH(OpPMalHOHHO-
koMMyHHKaIMOHHBIX TexHosorui (OITK-1) / Mcronb3yer OCHOBHBIC 3aKOHBI MATEMATHIECKHX JUCIIU-
TUTHH JIJTS PEILICHHS] THTIOBBIX 33124 npodeccroHansHoi aesrenpHocTr (OIMTK-1.1)

3HATBH OCHOBHBIE MOHATHS, (PU3HUECKUE SBJICHUS, OCHOBHBIE 3aKOHBI M MOJIEJIN MEXAHUKH,
AJIEKTPUUYECTBA M MarHeTu3Ma, KojaeOaHUi 1 BOJIH, KBAHTOBOM (PM3MKH, CTATUCTUYECKON (DU3UKU U
TEPMOJAVHAMUKH; TPAHUILIBI UX TPUMEHUMOCTH, IPUMEHEHNE 3aKOHOB B BAKHEUIINX MPAKTUYECKHUX
MPUIIOKEHUAX; OCHOBHBIC (DU3MUECKHE BEIMYMHBI U (U3MUECKUE KOHCTAHTBI, UX OIpeJelIeHue,
CMBICJI, CITIOCOOBI M €IMHUIIBI UX U3MepeHus; QyHIaMeHTalbHble PU3NYECKUE OMBITH U UX POJIb B
Pa3BUTHM HAYKHU; - HA3HAYECHUE M MPUHLUIIBI ASUCTBHS BaKHEHIINX (PU3NUECKUX TPHOOPOB.

Bonpoce! 111 NOATOTOBKH K YK3aMeEHY
1. Tpaekropus, myTh, nepemelieHrne. Bekropa cpeaHeil 1 MTHOBEHHON CKOPOCTH, UX BEIMYMHA U
HallpaBJICHUE.
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2. Bekropa KacaTeapbHOro, IEHTPOCTPEMUTEIBHOTO U MOJHOIO YCKOPEHMS, X BEJIMYMHA U HaIpaB-
JICHHE.

3. JIBuKeHHE MaTepHabHOM TOYKM IO OKPYKHOCTHU. YTJIOBasi CKOPOCTb M YIVIOBOE YCKOPEHHE.
CBs13b TMHENHBIX U YIJIOBBIX XapaKTEPUCTUK JBUKECHUS.

4. Ilepsslii, BTOpOi U TpeTuil 3akoHbl HetoToHa. mnynbce cuiibl. UMiynbe Tena. 3akoH U3MEHEHUS
HMITyJIbCA. 3aKOH COXPAaHEHUs IIOJHOTO UMITYJIbCA NU30JIMPOBAHHON CUCTEMBI.

5. PaboTa KOHCEpBAaTUBHOW U HEKOHCEPBATUBHOM cuibl. KuHeTHyeckast 1 moTeHIalIbHas SHEPTUsl.
3aKOH COXpaHEHMsI SHEPTUU.

6. OnpeneneHne MOMEHTA HHEPLMH Tena OTHOcUTeNbHO ocu. Teopema Llltelinepa. Kunernueckas
SHEPrus BpALAIOLIETrocs Tea.

7. MOMEHT cujibl U MOMEHT UMITYJIbCa BPAILAIOLIErocs Tejla OTHOCUTENIBHO ocu. OCHOBHOE ypaB-
HEHUE AVHAMHUKHU BPAIATEJIIBHOIO JBUKCHMS. 3aKOH COXPAHEHHsS MOMEHTAa MMILYJIbCa MEXaHMU-
YECKON CUCTEMBI.

8. 3aKOH BCEMHMPHOro TAroTeHusA. lloTeHnumanbHas 3HEpPrus rpaBUTALIMOHHOTO B3aMMOJICHCTBHS
JBYX MaTepuaibHbIX ToueK. [lepBas U BTOpas KOCMUYECKHE CKOPOCTH.

9. Cuna ynpyroctu. Hanpsokenue. OTHOCUTENBbHAS AedopManus IpHu pacTshKeHuu-cxkatun O0600-
meHHbId 3akoH ['yka s negopmanuu pactspkeHusi-coxkatus. [loTeHnmansHas sHeprus aedop-
MalUy PacTKCHUSI-CKATHSL.

10. YpaBHenue rapmonndeckux konedanuit. [Ipyxunueiii n pusnyeckuii mastHuku. [IpuBenennas
JuinHa pusnueckoro MasTHUKa. [lepros koneGaHmii.

11. [lonsiTue uneanbHoro rasa. Ypasuenue MenzaeneeBa-Knaneiipona. 3akon lanerona. OcHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KMHETUYECKONM Teopuu. KuHeTnueckas sHeprus INOCTYNATEIbHOIO
JBUKEHMSI YaCTHIIbI UA€aIbHOro ra3za. CpelHeKBapaTUyHasi CKOPOCTb.

12. Yucno creneHel cBoO0AbI MOJIEKY/Ibl. BHyTpeHHss sHeprus uaeanbHoro raza. Pabora razoBbix
u3ornpoueccos. I[lepBoe Hauano TepMOIMHAMUKHY.

13. MonsipHasi TemI0eMKOCTb. YpaBHeHue Maiiepa. Anuabatuueckuit mponecc. Ypasaenue [lyac-
COHa, I0Ka3aTellb aq1uadaThl.

14. bapomerpuueckas popmyna. Pacnpenenenue bonprimana.

15. lnuna cBoGoOaHOTO Mpodera, 4acToTa COyAapeHuid Monekyn rasza. Auddysus B rasax, 3aKoH
duka.

16. TeronpoBoAHOCTh. 3aK0H Dypre.

17. BsizkocThb xkuakoctelt (razoB). JlamuHapHOe TeueHue kuakoctu (raza). @opmyna Crokca amns
CKOPOCTH JIBUYKEHUS IIapHKa B BA3KOW HKHUIKOCTH.

18. TepmoqnHaMUYECKUI U CTATUCTUYECKUN CMBICI DHTPOINNU. BrlpakeHHe SHTpONMUM 4yepe3 cra-
TrcTHYeckuil Bec. PaBeHcTBO Kitayznyca. Bropoe Hauano TepMoIMHAMMKH.

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

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

21. IloBepxHocTHOE HaTskeHHe. Dopmyita Jlamumaca 11 JOTIOJIHUTEIBHOTO 1ABIEHUS MO UCKPUB-
JIEHHOM MoBepxXHOCThI0. Kanmnspueie siBinenus, hopmysna JXKiopeHa.

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

23. DnextpoeMkocTh. Ilnockuit konneHcatop. IlapamiensHoe M MOCIENOBAaTENBHOE COEINHEHUE
KOHJICHCATOPOB. DHEPrus 3apsLKEHHOTO KOH/IEHCATOopa.

24. Cwia 1 BEKTOp IUIOTHOCTH AJIEKTPUYECKOIO TOKA. 3aKOH OMa JJIs 3aMKHYTOM LEenu W Uit
yuactka. MomHuocTs u KIIJ[ ncrounnka Toxa.

25. Cuna Amriepa, ee BelIMYMHA U HampasJeHue (mpasuiio jeBoit pyku). Cuna JlopeHua, ee Benu-
YIHA U HampaBlieHue. /[BuxeHue 3aps/10B B MATHUTHOM IIO0JIE.

26. MarauTHoeE 10JI€ COJIEHONA, IPSIMOT0 U KPyrOBOI'O TOKA.

27. MarauTHBIN MTOTOK. 3aKOH 3JIEKTPOMarHuTHOM MHIYKIIMU, TTpaBuiio JIeHna.

28. IH1yKTUBHOCTb. DHEPIUs KAaTyIIKH ¢ TOKOM. CaMOMHAYKIMS NP 3aMbIKAHUU M Pa3MbIKAaHUU
BJIEKTPUYECKOMN LIECTH.

29. B3anmuas uanykuus. Tpancdopmartop (MOHMKAIOMUI U MOBBIIIAOIIHN).
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30. CBoboaHbBIe KOJeOaHHs B SJIEKTPHUECKOM KOHTYpE (3aTyXalolue U He3aTyXarollne).

31. BeiHyX/1eHHBIC KOJIEOAHUS B AJICKTPUUYECKOM KOHTYpe. Pe3onanc nanpsikxenuid. [lonroe compo-
TUBJICHUE 3JIEKTPUUYECKON LIETIH NIEPEMEHHOMY TOKY.

32. OtpaxkeHue u npejaomiieHue cpeta. [loHoe BHyTpeHHEE OTpaxKeHue.

33. Onruueckas cuina. Popmysa TOHKOH JIMH3bI.

34. Ilonapuzanus cBera. 3akoH Mantoca. 3akoH bprocrepa.

35. ludpakuus cBeTa Ha SN U HA PEIICTKE.

36. AGcomoTHO YepHOe Teno. 3akoH cMmenieHuss Buna. 3akon Ctedana-bonbimana.

37. Macca, ummynbe Gorona. Buemrnuit poroaddext. Ypasuenue DitHmreiina aist potodddekra.

38. 3akoH paguoakTUBHOTrO pacrnana. [IpaBmma cmemenus npu anbda- u 6eta-pacnane. Heiitpuno.

39. DHeprus cBs3u U aedekT macc aapa. TUIBl SAEpHBIX peakuui (IK30TepMUYECKas U HIOTEp-
MUYECKast).

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

TspKenbie (Oapuonsl). KBapku.

TunoBoii dx3aMeHALIMOHHBIN OUJIET

MMHUCTEPCTBO CEJIbCKOI'O XO3MCTBA POCCUMCKOI ®EJIEPAITUN
JIELTIAPTAMEHT OBPA30BAHUS U KAJIPOBOM ITOJIUTUKU
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/[)KETHOE OBPA3OBATEJIbHOE YUPEX/IEHWE
BBICILIEI'O OFPA3OBAHUS «JJOHCKOM 'OCY JAPCTBEHHbBIN ATPAPHBINM YHUBEPCUTET»
(®I'BOY BO JIOHCKOH I'AY)

SK3AMEHALIMOHHBIN BUJIET Ne O

Ilo nucouruinHe Duzuka

@akynbTeT ATpPOHOMUYECKHN

Hanpasnenue noarorosku 35.03.04 ArpoHomMus

Kypc 1

Cemectp 1

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

2. OneMeHTapHble yacTulibl. Kimaccudukamnus mo macce: jerkue (JENTOHBI), cpennue (Me3o-

HBI), TsDKeTbIe (OaproHnbl). KBapku
3agaua k Ousery

3. VpaBHEHHS JBIDKEHHS MATEPHANGHON TOUKH UMEIOT BHA: X =2+ 3t, y =1+8t —2t*. Ompe-
JeTUTh MTHOBEHHYIO CKOPOCTh U YCKOPEHHUE 1T MOMEHTa BpeMeHH t=3 c.

YTBepxkaeHBI Ha 3aceiaHuy KadeIpbl [TpoTokom Ne oT 201 r.
OK3ameHaTop

38}13‘11/[ AJIS MOATOTOBKH K 9K3aMEHY U KOHTPOJIbHBIM paﬁoTaM

CriocobeH pemaTth TUIMOBBIE 33/1a4K MPO(ECCHOHATBHOM EATEIbHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MaTEMaTHYECKHUX U €CTECTBEHHBIX HayK C NMPUMEHEHHEM HH(OpPMallOHHO-
KOMMYHHUKaIIMOHHBIX TexHoiorui (OIIK-1) / Micnonb3yeT OCHOBHBIE 3aKOHBI MaTEMAaTHYECKHUX JTUCIIH-
TUTHH JIJTS PEIICHHS THIIOBBIX 33124 npodeccuoHansHoi aestenpHocTr (OITK-1.1)

YMeTh UCIIONIb30BaTh OCHOBHBIE MMPUEMBI 00paOOTKN AKCIIEPUMEHTAIbHBIX TaHHBIX; PEelIaTh
TUIIOBBIE 33/1a4M 110 OCHOBHBIM pazjeniaM (HU3MKU; OOBSCHUTH OCHOBHBbIE HaOII0/aeMble IPUPO/I-
HbI€ U TEXHOTEHHbIE SIBJICHUS U dPPEKTHI ¢ MO3ULIUNA (HyHIaMEHTAIbHBIX (U3NYECKUX B3aUMO/IEH-
CTBMIA; UCTOJIKOBBIBATh CMBIC] (PM3NUECKUX BEJIMYUH U TOHATHIA; 3alIUCHIBATh YpaBHEHUS s GU-
3uueckux BenuuuH B cucteme CH; paborats ¢ mpubopaMu 1 000pyI0BaHUEM COBPEMEHHOH (pu3H-
4eCKOl 1abopaTopHH; UCIOIB30BATh METOABI (PU3UUECKOT0 U MATEMaTHYECKOTO MOJIEIMPOBAHUS.
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1. Ompenenuth 06beM OajllloHa, B KOTOPOM HAXOJAUTCS KHCIOPOZ Maccod M=4,3 kr mox
naBneHneM p=15,2 MIla nipu Temneparype t=27°C.

2. bamon BMectuMocthio V=50 11 HamoyiHeH KuciaopoaoM. Onpenenuts Maccy KHUCIopoa,
HaXoJAIIerocs B 6auioHe npu temmeparype t=47°C u napnenun p=0,11 MIla.

3. Onpenenutsh TeMIEpaTypy BOAOPOJA, MMEIOMIEro MIOTHOCTh p=6 Kr/mM® HpH naBjieHuM
p=12,1 MIIa.

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

5. Jlnst cBapku W3pacxoJoBaH Kuciaopon Macco M=3,2 kr. Kakodl momkHa OBITh
MUHUMAaJIbHAsi BMECTUMOCTB COCYJIa C KHCIIOPOJIOM, €CIIM CTEHKH COCYyJla PAaCCUMTAHbl HA J1aBJICHUE
p=15,2 MITa? Temneparypa rasa B cocyze t=17°C.

6. B Gamion Hakayaam BOAOPOJ, co3iaB mpu Temmepatype t=6°C naBnenne p=7,73 Mlla.
Onpenenuts MIOTHOCTH ra3a B OAJUIOHE.

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

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

9. OnpeneNuTh IIOTHOCT BO3ayXa IpH Temmepatype t=307°C u nasnennn p=98,1 Ila.

10. s cBapku ObUT IPUMEHEH Ta3, HaXOJSIIHACS B OAJUIOHE BMECTUMOCTRI0 V=25 1 mpu
temneparype t1=27°C u naBnenmm p1=20,2 MIIa. OmnpejenuTh Maccy M3pPacXOAO0BaHHOTO Ta3a,
eclu JaBJeHHe Ta3a B OauioHe crtano p,=4,04 MIla, a Temmeparypa t,=23°C. OrtnocurensHas
MoJIeKyJsipHas Macca raza My=26.

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

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

13. Onpenenuth Maccy MoJekyibl ammuaka NHs.

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

15. CkonpkO MOJNEKyn Tra3a COACpPXKHUTCS TMpH HOPMaJbHBIX YCIOBUSIX B Kojbe
BMecTuMOcThIO V=0,5 n1?

16. CkonbKO MOJIEKYN COIEPKUTCS B KUCIOpoAe Maccoit m=2 r?

17. Cuapsan maccoir m=20 kr uMmeeT Buj HUIUHApPA paguycoM R=5 cm. CHapsig JETHT co
ckopocThio 0=300 M/c U Bpamaercst BOKpYT ocH ¢ yactotoit 7=200 ¢ . BbIYMCIHTS KHHETHIECKYIO
SHEPTUIO CHapAJIa.

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

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

19. MaxoBHK ¢ MOMEHTOM MHepiuu J=60 Kr'M° HauMHAET BpPAIAThCS MO AEHCTBHEM
MoMeHTa cuibl M=120 H'm. Omnpenenuts yrioByl0 CKOPOCTb, KOTOPYIO MaxOBHUK OyIeT MMETh

yepe3 Bpemsi t=5¢C.
20. BBIYMCINTE CPETHIOI YHEPTHIO MOCTYMATEIBHOTO IBIKEHUS BCEX MOJICKYI a30Ta MpH
temnepatype t=137°C.
Oo0pa3zen BapuaHTa pac4eTHOr0 3aaAHUS.

PACYETHOE 3AJIAHHUE Nel

YCJIOBHE:
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YPaBHeHI/Ie JABHXCHUA MaTepHaHBHOﬁ TOYKH UMCIOT BU:

X(t)=A+Bt y y(t)=C+Dt- Etz, rae A, B, C, D, E — 3agarorces utst kaxaoro Bapuanta. Bpems
t,=0,t,=5c,t=3c,

3AIAHHUE:
1. [Toctpouts TpaekToputo B koopaunarax XOy.
2. Berancnuts (1o gopmyse) nepeMenieHue AF g unrepsane pemenn Al =1, =1 i ykazars

ero Ha rpaduke TpaeKTOpUH.

p
O,

3. OrnpenenuTh aHAIUTUYECKH CPEIHIOI0 CKOPOCTh B unTepBaie Bpemenn Al =1, -1, y

0003HAYNTH ee HaMpaBlieHHE Ha TpaduKe B MPOU3BOIHLHOM MacIITaoe.
4, OmnpenenuTh MIHOBEHHYIO CKOPOCTb |& B 33JlaHHBII MOMEHT BpeMeHH t 1 0003Ha4YHTH ee
HarpaBJIeHUE Ha TpadyKe B IPOU3BOJIBHOM MacITabe.

5. Paccuuraiite noiHoe a, TaHreHuuanbHoe 4: M HopMaiabHOE %n YCKOpPEHUs B 3a/laHHBIM MO-
MEHT BpeMeHH t.

INPUMEP PEHIEHUA 3ATAYUA:

Hano:
A= 2w, B=3 m/c, C=1 m, D=8 wm/c, E= 2 m/c?, 1, =0,t, =5¢, t=3c
VpaBHeHUs IBIKeHHs puHEMaroT Bux: X =2+3t, y =1+8t— 2t?
Pemenue:
Jlist TIOCTPOCHUST TPACKTOPUM HEOOXOIMMO OTIPENENIUTh 3HAUCHHS X, ) U3 YPAaBHCHUH JIBHKCHHS B

unTepane Bpemenn ot i =0 1o T, =5C (pexomenmyercst uepes 0,5 ¢) i MOTydEHHBIE PE3YIHTATHI
CBECTH B TaOJHILY:

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

MaciTab no ocsim X, y BHIOMPAETCst C YUETOM MPEIebHbIX 3HAYEHHH COOTBETCTBYOIIMX BEIHUKH
(cm. Tabmuiy):

Vi3MeHeH e KOOPAMHATHL X. Xmin = 21 Xmx =17 (u)

Wsmenenne koopauHatst y: Yrin = 9 Yo =9 (m)

ITocmpoenue epaghuxa.

HaHecTn Ha KOOPMHATHYIO CETKY TOYKH MIEPECEUEHHUS 3HAUCHUM X M ) JUIA KaXKJ0r0 MOMEHTa Bpe-
MEHH, YKa3aHHOTO B Ta0iuile. COeIMHUTL HAHECEHHBIE TOUKH TIABHOM JIMHKUEH (CM. PUCYHOK 1).
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Pucynox 1

1. [epemenieHue AP = F; - E onpenernsiercst mo Teopeme [udaropa:

Ar =(AX) +(AY)? , rne AX=X, =X, Ay=Y, -V,

X =2, =1 %, =17, ¥, =-9 - 3pauennus koopamHAT COOTBETCTBEHHO B MOMeHTHI Bpemenn U =0
u t, =3C (cm. tabnuny). Takum oGpazom,

AX=17-2=15(y), Ay =-9-1=-10 (), Ar=+152+10? =18 (m).

Bekrop nepemenienust Al - BeKTOp, COEAMHAOIINN HAYAIBHYIO U KOHEYHYIO TOYKHU Tpaduka (cm.
pUCYHOK 1).

p AF

Oy = At C yueroM 3HaueHUH Ar=18(m) u

2. [To ompeneneHuio cpenHss CKOPOCTh

18
At=5(c): Uy = T 3,6 (m/c).

HamnpaBnenue cpeHeli CKOPOCTH COBIAJAET C HAIIPABICHUEM BEKTOPA MEpEMELICHUS AF (cm. pu-
CYHOK 1).

df

3. ITo onpeneneHno MTHOBEHHAsI CKOPOCTh U = at -

o _ 4
Omna HallpaBJICHA 110 KaCaTCJIIbHOU K TPACKTOPUH. B momeHT BPEMCHU t=3 (C) BCKTOD U gpnsercs

KacaTeJbHOU B TOYKE C KOOpAWHATAaMH (CM. Tabimiry) X =11 (m), Y =7 (m) (com. pucyHOK 1).
Monynbs MTHOBEHHOHM CKOpPOCTH ompeensercs mo treopeme [ludaropa:

U=1}Uf +U§ , Te
, = dx_d(2+30) dy d(l+8t-2t?)

(= =——"-=3 = ==~ 7=-8-4t -
at at (m/c)=const, v, ™ at MPOEKIMU CKOPOCTH Ha

OCH X U .

1 MoMeHTa BpeMeHH t=3 (c) TpOoeKIWU CKOPOCTH TPUHUMAIOT 3HAueHHs: Ux :3(M/c),

v, =8-4-3=-4 (M/c) (3HaK «-» yka3bIBaeT, uto Uy HampaBjieHa B MPOTHBOIOJIOKHYIO CTOPOHY
MOJIOKUTEIILHOMY HAIPaBJICHHUIO OCH )).

Moty MrHOBEHHO# ckopoctr U =3 +4° =5 (M/c) (cM. pHCYHOK 2)

2 2
4, [TosnHOe ycKopeHne d =/d; +ay
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do, do,
roe d, = T' a, = T - MPOEKIIUHN YCKOPEHUS HA OCH X U ).

Yuursisas, uto Vx = 3 0, =8-4t (u3 1. 4), mosTy4aeMm:

a = d(3) -0, a = d(8—4t)
dt dt

[onHoe yckopenue a=+/0% +4% =4 (m/c?).

=—4 (m/c?)=const.

Pucynok 2

Jlist ompe/iesIeHnsl TaHT eHITUATLHOTO gf Y HOPMAJILHOTO é)n YCKOPEHUH HEOOXOIUMO MPEICTABUTD
CXeMy CKOpocTel (pPUCYHOK 2). 31ech e yKa3aTh MOJTHOE YCKOPEHUE, KOTOPOE HAMPaBIIEHO BEPTH-

KaJIbHO BHH3, IIOCKOJIBKY & = 0,a 9 uwmeer OTpULIATENBbHYIO BeNUuuHy (1.5). TanreHnumanpHoe

é)r 1 HOPMAJIbHOC é)n YCKOPCHUSA ABJIAIOTCSA COCTABJJIAIOIMIUMU IMOJITHOI'O YCKOPCHUA W HallpaBJic-

HbI COOTBETCTBEHHO BJI0JIb U MEPIEHIUKYIIPHO MTHOBEHHOM ckopoctu U (pucyHok 2). OTMeueH-
Hble yruibl ¢ paBHBI Kak HaKpecT Jexanue. M3 mogo0us BBIIEIECHHBIX TPEYTOJbHUKOB CIIENYET,
9TO:

U)’ H Ux
a, =aC0Say=a—, a,=aSnao=a—,
L 1y

[TO/CTABUB 3HAYCHHS YCKOPSHHMS M CKOPOCTeH s MoMeHTa Bpemenn (=3 (c): a=4 (w/c?),
v, =3 (m/c), ‘Uy‘ =4 (m/c), V=S (m/), MOJTyYUM:
4 3
a =4.-—=32 2y a,=4-—=24 2
. 5 (m/c?), 5 (m/c?).
[TpoBepka: @ = \/af +al =4/322+2,42 =4 (m/c?).

BAPUAHTDBI UCXOJAHBIX JTAHHbIX:

Bapuant/ |1 |2|3(4|5/6|7(8|9|10|11|12|13|14|15
Jano
A (m) 31211123 (3|2|1|1|2|3|3|2] 1
BMm/c) [2|3|4|5|2|3|4(5|2]3|4|5|2]|3]| 4
C (m) 112(3(3(2(1|1|2|3|3 |2 |1 |1]2]|3
Dm/c) |3]3|3[3|4(4(4|4|5|5 |5 |5 |7 |77
EMm/? |1|1|1|1]1|1j1|1j1|1]|1|1]|2]|2]|2
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Bapuant/ | 16 | 17|18 19|20 |21 |22 |23 |24 |25|26|27 |28 |29 |30
Jlano

A (m) 1 /2 (3 |3 |2 |1 |1 |2 |3 |3 |2 |1 |1 3
B (m/c) 5 |2 |3 |4 |5 1|2 |3 |4 |52 |3 |4 |5 |1 |1
C(m) 3 |2 1 /2 (3 (32 |1 |1 1|2 |3 |1 |2 |3
D (m/c) 718 /8 |8 (8 |9 |9 |9 |9 |10]10|10|10|4 |7
E (m/c?) 2 |12 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |1 |2

OO0pa3ubl TeCTOBBIX 3aJaHU I
Tema: 'apMoHnYecKHe KOTeOAHUS.

1. Kakas u3 cucrem, n300pakXeHHbIX Ha PUCYHKE, HE ABJIETCS KOJIeOATENbHOM?

H H - l //;

A B B

S

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

3. Ilepuona cBoOOAHBIX KONEOAHUI HUTSIHOTO MasATHUKA paBeH 5 ¢. UeMy paBHa 4acToTa €ro Kole-
OaHuit?

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

4. Kakoe nepemeIieHne CoBepiaeT rpy3, KOJIeOMIOMMICI Ha HUTH 3a OJIUH Mepuoa’?

A. Tlepemeriienue, paBHOE aMIUIUTY/1e KOJIeOaHUH.

b. Ilepemenienne, paBHOE HYIIIO.

B. Ilepemenienre, paBHOE ABYM aMILIUTYAaM KOJIeOaHUH.

5. Kak n3meHuTcs nepuoa kojeGaHUM MaTeMaTHYECKOTO MasTHUKA MPU YBEITUUYEHUH aMILTUTYAbI
ero kojebanuii B 2 paza?
A. YBennuutcs B 2 pa3a. b. Ymenbmntcs B 2 paza. B. He uzmenurcs.

6. Ha pucyHnke npuBeaeHbl rpaduky 3aBUCUMOCTH KOOPJAUHATHI Tena oT BpeMeHu. Kakoil u3 rpa-
(UKOB COOTBETCTBYET HE3aTyXaIOLUM rapMOHUYECKUM KojieOaHusIM Tena’?

x, cM x, CM{ %, M

0 o 0

A B B

7. Kak OTHOCSATCS IMHBI MaTeMaTHUYeCKHX MasTHUKOB, €CIM 3a OJHO U TO K€ BpeMs INEpBBIH U3
Hux coBepaeT 20 konedanuii, a BTopoit 10 koneOanuit?
A.2:1. b.4:1. B. 1:4.
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8. ITo rpaduky 3aBHCUMOCTH KOOPJIMHATHI MasiTHUKA OT BPEMEHHU ONpEAETUTE Nepuo]l KoieOaHui
MasATHHKA.

Crioco0eH pemaTh TUTIOBBIE 33a4d MPOPECCHOHATBHON JEATEIILHOCTH Ha OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB MAaTeMAaTHYECKHUX U €CTECTBEHHBIX HAayK C MPUMEHEHHEM HH(OpPMAaIHOHHO-
KoMMYyHHKAIIMOHHBIX TexHonoru# (OI1K-1) / Ucronp3yer OCHOBHBIE 3aKOHBI MATEMATHIECKUX JUCIIU-
IUTHH JUTS PEIICHIUS TUIIOBBIX 3a/1a4 podeccronanbHoi aestensHoctr (OITK-1.1)

Hasbik: Bnagets MerogamMu SKCIEPUMEHTAIBLHOTO HCCIeNoBaHMs B (u3HKe (IJIaHUpPOBA-
HUE, TOCTAHOBKA M 00pab0TKa IKCIIEPUMEHTA); MCIIOIH30BAaHUS OCHOBHBIX 00IIe(pU3NIEeCKIX 3aKO0-
HOB U MPHUHIMIIOB B BAXHEUIIUX MPAKTUYECKUX MPUIIOKEHUSIX; TPUMEHEHUS! OCHOBHBIX METOOB
(U3HKO-MaTEMATHYECKOTO aHAM3a JJI PEHICHHUS €CTECTBEHHOHAYYHBIX 33]ad; MPaBWIBHON JKC-
IUTyaTallil OCHOBHBIX MPUOOPOB U 000OpPYAOBaHUs COBpPEMEHHOU (u3ndeckor 1abopaTopuu; uc-
MOJIb30BAHUS METOJIOB (PU3NYECKOTO MOJICTMPOBAHMS HA TTpaKTUKe. BiajeTs mpaBuiIbHON 3KCILTya-
TalMell OCHOBHBIX NMPUOOPOB U 00OPYIOBaHMS COBPEMEHHOM (PU3NYECKOU J1abopaTOpHH; UCTIOIb-
30BaHUS METOJIOB (PU3NUYCCKOTO MOJCIMPOBAHUS HA TIPAKTHKE.

1. Ompenenenrie MOMEHTA UHEPIIMHU TeJa TMHAMHUYECKUM METOJIOM.

2. Omnpenenenue ycKopeHusi CBOOOIHOTO MaICHUs MIPU MOMOIIY MAaTEMAaTHYECKOT0 MasgTHHKA.

3. Ompenenenne yaeapHON TEIIIOEMKOCTH TBEPAOTO Tela U U3MEHEHHUS DHTPOITUH U30JIUPO-
BAaHHOI CHCTEMBI.

4. OmnpeneneHue COMPOTHBICHHS U yEILHOTO COMPOTUBIICHUS MOCTHKOM YHUTCTOHA.

5. Omnpenenenne kodduUIMEHTa IOJIE3HOrO AeWcTBUA TpaHchopmaropa u KodPQuIeHTa
TpaHc(hOpMaIHH.

6. IIpoBepka 3akona Oma JJsl LIeTH [IEPEMEHHOT0 TOKa

7. Omnpenenenue JUIMHBI BOJHBI U JHEPTMU KBaHTA U3JTyuyeHUs ra3oBoro jasepa JII'-75.

8. OmpeneneHne KOHIEHTPAIIMA HEM3BECTHOTO PACTBOPA MPHU TTOMOIIH (POTOIIEKTPOKOIOPH-
MeTpa.

Bonpocs k 3amuTe 1200paTopHOI padoThl

1) JlaiiTe onpeseneHue sBICHUS MepeHOca.

2) [laiiTe ompezeneHHe TEIIONPOBOTHOCTH.

3) Banummre 3akoH Pypbe U MOSICHUTE PU3MUSCKUN CMBICT KO3(D(DUIIMEHTA TeIUIOMPOBOJIHO-
CTH.

4) [aiite onpenenenune quddy3um.

5) Banummure 3akoH uka U MOACHUTE GU3NUECKHUI CMBICT Koddduitnenta quddysum.

6) JlaiiTe ompeseseHUe BHYTPEHHETO TPEHHUS (BSI3KOCTH).

7) 3anumure 3akoH HpIOTOHA M MOSICHUTE (PU3UIECKHUN CMBICT KO3 (DHUIIMEHTA BA3KOCTH.

8) Jlaiite ompenencHUs KUHEMATHYECKOW W JUHAMHUYECKOW BSA3KOCTH, Kakas CYIIECTBYET
MEXy HUMH CBSI3b?

9) [aiite onpeaeieHHe JAMHUHAPHOTO U TYpPOYJICHTHOTO TEYEHHUS JKUIKOCTH.

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

11) B uem coctout meron Ctokca onpenenenus koddhduiueHTa BI3KocTu?

12) 3anummre padouyro Gopmyiy

13) B gem cocrout meron Ilyaseiins onpenenenns kodhdurmenta Bsaskoctu? Meron Ilyaseitns
OCHOBAH Ha JJAMUHapHOM TE€UEHUH KUJKOCTH B TOHKOM KaIlWIISAPE.
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14) 3anummre popmyiy [lyaseiins.

MPOBEIUTE JJABOPATOPHBIV SKCIIEPUMEHT

[lesib paGoThI: HAYYUTHCS ONPEACTATH KOIPPUIMEHT BA3KOCTH MeTofoM CToKca.
IIpuGopbl M MaTEepPHAJIbI: CTCKJISHHBIA IMIMHIP Ha IMOJCTABKE C HMCCIIEAYEMOW KHIKO-

CTBbI0, MUKPOMETP, CEKYHJIOMED, Tea chepruieckoil popmal.

Onucanue padoueii YCTAHOBKH

Pabouas ycraHoBka mpeacTaBisieT co00i CTEKISHHBIN IMJIMHAP Ha MOJACTaBKE, 3al0JHEH-

HBIN BSI3KOH KUIKOCTBIO C IOABHUXHBIMH MCTKaMU JJIMHBI d U b.

puc. 1
BoiBoa padoueii hopMyJibl

MeTOZI CTokca OCHOBaH Ha HN3MCPCHUU CKOPOCTU MCAJICHHO ABMIXKXKYIIUXCA B ) KUAKOCTU HC-

00JbIIUX Tel chepruIecKoil (HOPMBI.

Ha teno, nmagatomiee B )KUJIKOCTH, ACHCTBYIOT TPU CHUJIBI:

1) cuiaa TAKeCTH:

2)

F =

msoHc

mg

4
YuuTsiBas, uto M= pV, V = 37 r®, momydaem:

Frn = 57108 (1)

IA€ P - IJIOTHOCTH TEna.
cUJI1a ApxuMmena:

4 :
I:A = gﬂ'l’spg (2)1

rie p' - IIOTHOCTH KUIKOCTH.
CHJIa COMPOTHUBJIEHUS, IMIIUPHYECKH ycTaHoBIeHHas k. CTokcoM:
Feonpy =67m10 (3),
TJie U- CKOPOCTH JIBIKEHHS KHUIKOCTH,
77 - K03(pPULIUEHT BSI3KOCTU

IIpy paBHOMEPHOM JBHUKEHUH TENA!

e lfmﬂofc + IEA + Ifcanp = 0
- Fm}mc + FA + Fconp = O =
Fconp = Fm;mc - I:A

[Toacrasmsis B mocnennee ypasaenue hopmyns (1), (2) u (3), momyuum:
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puc.2
6znro :gﬂr3pg —gﬂr3p'g

4
6znro =§7zr3(p—p') =

2
n= 2r'g(p-p’)
u
r
Tak kak B paboTe ornpe/enseM AuaMeTp HIapuKa, TO yuTem, uto d = i CKOpoCTb BbIpa3uM
yepe3 paccTosiHUe, MpoiaeHHoe TenoM | W Bpems t JBHXKEHHs Tesa OT METKM @ J0 MeTKd D :
I
L= . Tor/1a rmocueHss GopMyna mpuMeT BUI:
2
18l

®opmyna (4) asnsercs pabodeit hopMynoil mia onpeneneHus kodpuiueHTa Bs3-
koctu MerogoM Crokca.

77:

IlopsiaoK BLINOJHEHNSI PA0OTHI

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

2) OmycTuTe MIAPKUK B MUWIMHAP C UCCICAYSMOM )KHUIKOCTI0. B MOMEHT MPOX0XKICHUS METKU
a BKIIFOYHUTE CEKYHIOMED, & B MOMEHT ITPOXOKICHHUSI METKH D OTKITFOUmTE.

3) MH3mepbTe MacuITabHOM JIMHEHKOM pacCcTOsTHIE MEX Ty MeTKaMu a u b .

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

5) Paccuwnraiite 3HaueHnEe KOAPPHUIIUCHTA BI3KOCTH 110 popmyie (4).

6) BhImogHUTE OMBIT TPU pa3a.

Tadauna pe3yJabTaToB M M3MepeHuii

Ne onbITa d I t n
1
2
3

OueHka norpenrHocT

1) [TorpemrHocTh U3MEpPEHUH:

Ornpenenum cpeHee 3HaYCHUE
— My, 1
n= T3

Breraucnum CPCAHCKBAAPATUYHYIO OI_I_II/I6Ky CpCaHCTO apI/I(I)MeTI/I‘-ICCKOFOZ
—=\2 —\2 —=\2
s _ ([ =1)" + 0, —7)" +(15—17)
d n(n-1)
rae N- 9ucio u3MepeHuit, N—1- yucio creneHel cBOOOIBI.
AOCONIOTHYIO OMIMOKY W3MEpEeHHs] A7 ONMpeneNuM Kak MPOU3BEIECHHE CPETHEKBAAPATUUECKOTO

A

OTKJIOHEHHUS ASﬁHa kodppurmenT CTeiofeHTa t, KoTopsIid pHu HaaexkHOCTH @ = 0,95, paBen 4,3:
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An=t-AS_

OKoHYaTeNbHBIN PE3YIbTAT 3aNUIIEM B TAKOM BUJIE:

n=n+tAn

OTHOCHTENBHYIO TOTPEIIHOCTh BHIYUCIUM 1O hopmyIie:

e =27 100%
i

Tembl pedepaToB (10K1210B)

O 0 IO\ WD DN WN —
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. CBs3b (pM3HKH ¢ APYrUMU HAyKaMU

. Bce o uenoBeueckom Guormnose

. XapakTepucTHKa OCHOBHBIX HCTOYHHKOB CBETA

. CymnHocts BHemHero ¢hoTtodddexra

. Ocobennocty nHTEp(PEPEHIINN CBETA

. Maruutsel: cieunduka Ux B3aMMOJCHUCTBUS C APYTUMHU IIPEeIMETaMH
. YCTpOHCTBO MUKPOCKOTIA

. HpI0TOH 1 ero OTKpbITHS B (PU3KKE

. CKOpOCTB cBeTa: METO/IbI OIIPEICIICHUSI.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Pesepnopd u ero onbIThI.

Teopus ynpyrocru.

Mertoabl OIy4eHHs TOJIYIPOBOJHUKOBBIX IUIACTHH.

JleiicTBrE MONISIPU3AIIMOHHBIX TTPHOOPOB.

[Toreps TEMIOBOM U AJIEKTPUUYECKON SHEPTUM BO BPEMS aBTOIIEPEBO30K.
PacnpocTpanenue paaguoakTUBHBIX BOJIH.

bannuctudeckas MeKKOHTUHEHTAJIbHAS pakeTa.

[TpuHIMIT NEHCTBUS PAAUOAKTUBHBIX JBUTATEIIECH.

[IposiBiieHME 3aKOHOB CUJIbI TPEHHUS B TOBCEITHEBHOM KU3HU YEJIOBEKA.
MakcBeIut 1 €ro 3JIEKTPOMarHuTHasi TEOPHUSL.

CymHOCTh 1 3HaUE€HUE TEPMOOOPAOOTKH.

. XapaKTepUCTHKA TOPCUOHHBIX MOJIEN U TEXHOJIOTUM.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

CriocoObl yMsr4eHus BOJIBI.

DNeKTPOMarHUTHbIE BOJIHBI U 3JIEKTPOMAarHUTHOE U3Ty4YECHHUE.
IIpuHLUI AENCTBUA aKKYMYJIATOPOB

[[TapoBast MOJIHUS — YHUKAJIbHOE IPUPOIHOE SIBICHUE.
OKCIIEpUMEHTAIBHOE UCCIIEI0BAHUE DJIEKTPOMAarHUTHON MHIYKIUH.
O YHKIIMOHUPOBAHUE JIEKTPOCTAHIIUN.

[Ipeobpa3zoBanuii SHEPTHI.

Hcnonb3oBaHuE AIEKTPOIHEPTUU.

SnepHas 3HepreTuka.

JleiicTBHE ONTHYECKUX TIPUOOPOB.

OT BOASHBIX KOJIEC 10 TypOuUH.

3HaueHue 3xcnepumeHToB Hukomer Tecnel.

CounHIle KaK UCTOUYHUK SHEPTUH.

VYapTpa3ByK U BO3MOKHOCTH €r0 IPUMEHEHUS.
[IpencraBneHune KapTUHBI MUpPA C TOUKH 3pEHHS (DU3HKH.
SIBneHue panyru ¢ TOYKU 3peHUs] UK.

OHeprus BOAHBIX HCTOUHUKOB.

Buibl HCTOUHHKOB HCKYCCTBEHHOTO OCBEIICHHUS.

N3yuenne GpU3MKH ¢ TOMOIILI0 KOMITBIOTEPHBIX TEXHOJIOTHH.
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OneHoYHBIE CPeICTBA 3aKPBITOT0 U OTKPBHITOI0 THIA AJISI LeJIeil TeKyIero KOHTPOJIsi U Mpo-

MEKYTOYHOM aTTeCTAMHU

OIIK- 1 Cnocooen pewiams munoewie 3a0auu npogheccuonHaIbHol 0essmenbHoCmu Ha 0CHO8e 3HAHUIL
OCHOGHBIX 3AKOHO8 MAMEMAMUYECKUX U eCHECMEEHHbIX HAYK C NPUMEHEHUEeM UH@OPpMayUOHHO-
KOMMYHUKAUUOHHBIX MEXHON02UIL
OIIK-1.1 Ucnonvsyem ocHoBHble 3aKOHbI MAMEMAMUYECKUX OUCYUNIUH OISl PeuleHUs: MUnosvlx 3a0ay
npogheccuoHabHOU OessmenbHOCmU

3aoanusa 3akpeimoco muna:

1. Kuneruyeckasi sHeprusi Bajia, Bpamamwiuerocsi ¢ 4acroroii n = 5 06/c, Wx=60 k.
HaiiTu momeHT nMnyabca L Baga.

1) 5.82 xr M? /c
2) 3.82 xr M2 /c
3) 3.99 kr M?/c
Ilpasunvnoiti omeem:2

2. B cocyne oobemom V = 4 ;1 HaxoauTcst macca M = 1 r Bonopoaa. Kakoe uncio moJie-
KYJI N COAePKUT eAUHUIA 00beMa cocyna?

1) 7.5 105 v
2) 12.5 10% v
3) 19.55 102 m®

Ipasunvhoiti omsem: 1

3. SIBJ1eHHE TENJIONPOBOIHOCTH UMeEeT MeCTO NMPH HAJTUYNHU I'PAANEHTA:
1) Temnepatypsl

2) KOHIICHTPALIUH

3) CKOpPOCTH CIIOEB KUAKOCTH WM raza

4) SIEeKTPUYECKOTO 3apsia

Ipasunvroiii omeem : 1

4. OTHOCUTEJIbHO CTATHYECKUX 3JJEeKTPHYECKHX [I0JIeH crnpaBelIuBo:
1)uupKyIsUs BEKTOPa HAMPS)KEHHOCTH BOJIb MPOU3BOJIBHOI0, 3aMKHYTOTO
KOHTYypa paBHA HYJIIO

2)CHUIIOBBIC TMHUHU 3JIEKTPOCTATHYECKOTO OIS 3aMKHYTHI

3)ameKTpocTaTHYeCcKOe IO JEeWCTBYeT Ha 3apsDKCHHYI0 4YacTHIy C CHIIOH,

3aBHUCAIIEH OT CKOPOCTHU ABUIKCHHUA YaCTUILbI

Ha

IIpasunvroiti omeem: 1 u 3.

5. OTHOCUTEILHO MATHUTHBIX CTATHYECKHUX MOJIell CIpaBelIuBbI YTBePKIeHHS:
1) cTaTnueckre MarHUTHBIE MOJIS SIBJISIOTCS TOTEHITNATLHBIMH

2) MarHuTHOE TIOJIE JCHCTBYET TOJIBKO Ha ABUKYIIHUECS 3apsi bl

3) CUJIOBBIEC TMHUU MAarHUTHOTO MOJIsl 3aMKHYTbI

Ilpasunvnoiti omeem: 2 u 3

3aoanus OmKpbslmozo muna.

HEC

1. TBepaoe Tejio Bpamaercsi BOKPYI HEMOABHMKHOH OCH COIJIACHO YPaBHEHUIO
@=5+6t—2t°. Benmuuna yrioBoii CKOpoCcTH B MoMeHT Bpemenn [ =1C

Ipasunvroiti omeem: 2 paod/c

paB-
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2. Ecau TeJ10 IBMKeTCsl 0 OKPYKHOCTH MO YaCOBOM CTpesiKe ¢ BO3pacTaloueil mo Be-
JIMYUHE JIMHENHON CKOPOCThIO, TO BEKTOP YCKOPEHHsI TeJla B TOYKe A MMeeT HAllpaB- Moox
JIeHue

Ilpasunvrwviii omeem: 2

3. Eciim nuis1 pactskenns Hele)OpMHPOBAHHOM NPYKUHBI HA X, = lcu Tpebyercs cuia,
paBHas F= 30 H, To nus c:xkaTus 3TOM ke NPy:KUHBI HA X, = 20cv HaJ0 COBepIIMTHL padory,
PaBHYIO

Ilpasunvnwviti omeem: 60 [oxc

4. Ecaim MOMEHT HMHEPUHH Tejla YBEJIMYUTh B 2 pa3a, a CKOPOCTh €ro BpallleHUus
YMEHBUIUTH B 4 pa3a, TO MOMEHT UMIIYJIbCa TeJja
Ipasunvnviti omeem: ymenvuiumes 6 2 pasa

5.IIpu  HarpeBaHMu  MJeaJbHOr0 Tra3a B  3aKpPbITOM  coOCylde  CpeaHss
KHHeTH4YeCKasi JHePrus MOCTYNATEJbHOI0 IBHKeHHS ero MOJIEKYJI yBeJIHM4YnJach B 2 pa3a.
IIpu 3TOM naBJIeHHE raza
Ilpasunvnuiti omeem: yseauuumces 6 2 pasa

6.11pu YBeJTHYeHUH TeMIlepaTypsbl U1eaJIbHOT0 raza B 3 pa3a
CpelHsAs KBAAPATUYHAA CKOPOCTH MOJIEKYJI

Ilpasunvhoiti omeem: yseruuumcs 6 \/§ paz

7.B 1ByX 0AMHAKOBBIX COCY/aX MPH PABHBIX JAaBJIEHUSIX HAXOAATCS BOJOPO/ U I'eJIMid.
Bo ckoqbKO pa3 BHYTPeHHsIA JHepPrusi BOJAOpoAa 0oJibllle BHYTPEHHel JHepPruM re-
auna?

. )
IIpasunvnvii omeem: 6 3 pasa

8. B HekoTOpOM npouecce ras copepiaer padéory, papuyo SM/[x, a ero BHyTpeHHss
JHeprusi yMenbimwiacs Ha 2 Mk, Kakoe K0/1M4ecTBO TEIVIOTHI MePeIaHo ra3y B 3TOM MpPoIlec-
ce?

Ipasunvroviii omeem: 3 M/]xc

9. SBieHue TEIJIONMPOBOJIHOCTH HMeEET MECTO npu HAaJINYUH rpaameHra

IIpasunvHolil omeem: memnepamypol

10. Toyeunblii 3apsig +QHAX0AUTCS B LeHTpe cepuueckoii noBepxHoctu. Ecim noda-

BUTbH 3aps/ -(BHYTPb cepbl, TO NOTOK BEKTOPA HANIPSIKEHHOCTH JJIEKTPOCTATHYECKOI0 MOJIS
yepes NOBEPXHOCTh cepbl
Ipasunvhviti omeem: ymeHbUUMCA

11. Ha pucyHke u300pakeHo cedeHHUe JABYX MNapauleIbHBIX IJHHHBIX MPSAMOJIH-
HeHHBIX NPOBOJHMKA € MPOTHBOINOJOKHO HANPaBJIEHHbIMU TOKAMHU
I, =21,. Haaykuus gMaFHHTHOFO NOJIsl PABHA HYJII0 B HEKOTOPOil TOUKe :
y4acTka P Ol et Gl

IIpasunvroiti omeem: a ’ )
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12. JIast cerHeTOIEKTPUKA CIPABeAJIUBBI YTBEPKIACHUS:

1) B ompeneneHHOM TeMIEpaTypHOM MHTEPBAJIE UMEET MECTO CaMOIPOU3BOJIbHAS NOJSPH-
3alusl B OTCYTCTBHE BHEIITHETO JIEKTPUIECKOTO MOJIS

2) JAUDJICKTPpHUYCCKAA MPOHUIACMOCTDb 3aBUCHUT OT HAIIPSAXKCHHOCTHU I10JIA

3) B OTCYTCTBHM BHEUIHETO DJICKTPHUYECKOTO IIOJIS JUIOJIBHBIC JEKTPUUECCKUE MOMEHTHI
AOMCHOB paBHBI HYJIHO

Ilpasunvhoiti omeem: 1 u 2

13. YpaBHeHHEe IUIOCKOH CHHYCOMIAJIbHOI BOJIHBI, PACIPOCTPAHSIIOIIEHCS] BI0Jb OCH
OX, umeer Bua & = 0,01sin(10%t - 2X). lnnna BosiHbI (B M) paBHA

Ilpasunvuoiii omeem: 3,14

14. Ha nyTu ecTeCTBEHHOI0 CBaTa NOMelleHbI JBe MJACTHHKHM TypMmaauHa. Ilocie
NPOXO0KIEHUSA NJIACTUHKHA 1 CBeT MOJHOCTHIO MOJISIPU30BaH.
Ecim Jm J, - HHTEHCMBHOCTH CBeTa, NpoIIeJLIero NIacTHH-

'O
1

1
KA 1 M 2 COOTBETCTBEHHO, MJ, =—, TOrAa YroJd MexIy

4

Hanpasjenusimu: 00u 0'0' paBen
Ipasunvnwiii omeem: 60°

15. Ha pucyHke noka3aHa KpuBasi 3aBUCHMOCTH CHIEKTPAJILHON NJIOTHOCTH HepreTu-
YecKOH CBETUMOCTH a0COJIIOTHO YepPHOro TeJsa oT JIuHbI BOJHbI npu T=6000K. Ecian Temmne-
paTypy Tejla yMeHbIIUTH B 4 pa3a, TO IJMHA BOJIHbI, COOTBETCTBY-
omas  MaKCUMYMy — M3Jy4YeHHs! a0CONIOTHO YepPHOI0 Telad s ook

Ipasunvnuviti omeem: ysenuuumces 6 4 paza

Lé

5.4 MeToanueckne MaTepHaJibl, ONpe/esiolue Npouexypbl OlleHUBAHUS 3HAHMIA,
YMeHH I, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOLIMX 3Tanbl popMUpoOBaAHUS
KOMIIeTeHIIMH

Jl1s KOMIJIEKCHOW OIIEHKHM KayecTBa yueOHOH paboThl 0OyuaromMxcsi BHeJIpeHa OajulbHO-
pEUTHHrOBas CCTEMa OLIEHKH Y4eOHBIX JOCTHKEHUN 00ydaroIuxcsl.

bannpHO-pedTHHIOBasi cUCTeMa OLIEHKH YYeOHBIX JAOCTHXKEHHH OOydyaromMXcsl HalpaBJeHa
Ha pelIeHne CIeTYIONINX 3a1ay:

- TIOBBIIIEHUE MOTHBAIIMM OOYYAIOMIMXCS K OCBOCHHMIO 00pa30BaTENIbHBIX MPOrpaMM IyTeM
Oosee BbICOKOU nuddepeHImanuy oneHKd uX ya4eOHOM paboThI;

- IOBBIIIEHUE YPOBHS OpraHu3aluy 00pa3oBaTeNbHOIO Mpollecca B YHUBEPCUTETE.

[opsimox HauwmciieHUs: OaJIOB JOBOJSATCS O CBEACHUS KAXKIOTO OOYYarolIerocsi B Havaje
ceMecTpa U3ydeHHs TUCIUILIUHBI.

MaxkcumanbHas cymma (100 6anmnoB), Habupaemasi CTyJJ€HTOM 10 JUCIUIUIMHE BKJIIOUAET JBE
COCTAaBIISIOLIHE:
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- IepBasi COCTABJIAIOIAs — OLICHKA PEryIIPHOCTH, CBOEBPEMEHHOCTH M KAUE€CTBA BHITIOJHEHUS
CTYIEHTOM y4eOHOM paGoThl MO U3YUEHUIO TUCUUIUIMHBI B TEYCHHE TIeproia U3yUeHUS JUCIUILIH-
HBI (cemecTpa) (cymMma — He 6onee 85 OamtoB). bamiel, XxapakTepu3yroIue yCeBaeMOCTh CTYICHTa
0 IUCUUIUIMHE, HAOUPAIOTCS UM B TEUEHHE BCETo Mepuoia 00ydeHus 3a U3y4yeHHe OTACNIbHBIX TEM
U BBINIOJIHEHHUE OT/IEIbHBIX BUI0B PaloT.

- BTOpasi COCTaBISIONIAs — OLIEHKA 3HAHUU CTYAEHTA MO pe3yjbTaTaM MPOMEXYTOUYHOM arTe-
crauuu (He 6osee 15 —Oansos).

OO0muit 6am1 TeKyIero KOHTPOJIS CKIaIbIBAETCS U3 CIASAYIONINX COCTABIISIOIINX:

- IOCEIIAEMOCTh — CTYACHTY, IOCETUBILIEMY BCe 3aHATHA, HauuciseTcs 20 6auios;

- BBINIOJIHEHUE 33JaHUM MO JUCUUIUIMHE B TEUEHHE CEMECTpa B COOTBETCTBUU C YUEOHBIM
wiaHoM. CTy[IeHTy, BBIIOJIHMBIIEMY B CPOK M C BBICOKMM KadeCTBOM Bce TpeOyemble 3aJaHus,
HaYHUCIAeTCsa MakcuManbHO 20 0ajioB;

- KOHTPOJIbHBIE MEPONPUATHS (TECTUPOBAHUE, KOHTPOJIbHBIE Pa0OThI) — MAKCUMaJIbHAsI OLCH-
Ka 25 6ayos.

- OoHycCHI - 20 6asoB.

Jlo npoBeneHus NMPOMEKYTOUHOM aTTeCTallMy IMpernojaBaTesib MOXKET B KaueCTBE MOOIIpe-
HUS HAYUCIUTH 00ydaroremycs 10 20 TOTOTHUTENBHBIX (OOHYCHBIX) 0a/UIOB 3a MPOSIBIICHUE aKa-
JIEMHYECKON aKTUBHOCTU B XOJI€ M3YyUEHUS NUCUUIUIMHBI, BHIIOJTHEHUE UHINBUAYAIbHBIX 3aJaHUN
C OLIEHKOH «OTJINYHO», aKTUBHOE Y4acTHE B T'PYNIIOBOH IMPOEKTHOM paboTe, HENOCPEACTBEHHOE
y4acTHe B ONlMMIIKMaAax U T.1. Hauncnenne G0HYCHBIX 0ayuioB MPOM3BOAUTCS HA MOCIETHEM 3aHS-
TuU. Ha mepBbIX 3aHATHSAX MPETOAaBaTeNb BBIIAET CTYACHTaM Irpauk KOHTPOIBHBIX MEPOIPHUSATHIHA
TEKYIIET0 KOHTPOJIS.

OneHka 3HaHUM, YMEHHM, HaBbIKa U (WJIM) ONBITA IEATEIBHOCTH, XapaKTEPU3YIOLIUX 3TaIlbl
(dbopMUPOBaHUS KOMIETCHUUH MO AUCIUILTUHE MPOBOAUTCSA B (OpME TEKYIIEro KOHTPOJS U IMpPO-
MEXKYTOYHOM aTTeCTALNH.

Texyiuit KOHTPOIIb IPOBOAUTCS B TEUEHUE CEMECTpa C IIeNIbI0 OMPEIEICHUs YPOBHS yCBOE-
HUSL O0y4aroIUMUCS 3HaHWN, (HOPMUPOBAHHMS YMEHHH, HAaBBIKOB W (MJIM) ONBITA JEATEIBHOCTH,
CBOEBPEMEHHOTO BBISBIICHUS MIPEMOJaBaTEIeM HEOCTATKOB B MOJATOTOBKE 00YYAIOIIUXCS U TPUHSI-
THS HEOOXOJUMBIX MEp IO €€ KOPPEKTUPOBKE, a TaK e JUIsl COBEPILIEHCTBOBAHUS METOAUKHU 00Y-
YEeHMUsI, OpraHu3anuyu yueOHo#l paboThl U OKa3aHUs 00YyYaIOIIUMCS UHANBUAYAIbHON MTOMOIIIH.

K Tekymemy KOHTpOJItO OTHOCATCS TPOBEPKA 3HAHUMN, YMEHUH, HABBIKOB 00yUaIOIIUXCSI:

- Ha 3aHATHAX (OMPOC, pellieHue 3a/1a4, Je0Basi Urpa, KPYIJIblid CTOJ, TECTUPOBaHUE (ITMCbMEHHOE
WM KOMITBIOTEPHOE), OTBETHI (IIMChbMEHHBIE WIIM YCTHBIE) Ha TEOPETUYECKUE BOIPOCHI, pELIEHHE TpakK-
THYECKHX 3a/1a4 U BBIIOJIHEHHE 33/1aHNI Ha TPAKTUYECKOM 3aHSITHH, BBIIIOIIHEHHE KOHTPOJIBHBIX PaloT;

- 110 pe3y/ibTaTaM BbIMOJIHEHUS! MHIMBUYaIbHBIX 3aJaHH;

- 110 pe3y/bTaTaM MPOBEPKU KayecTBAa KOHCIEKTOB JEKIMHA, pabouux TeTpaael U UHBIX MaTe-
pHUaJIoB;

- 110 pe3yJbTaTaM oT4eTa 0OyUaroIMUXCsl B X0/1€ MHIMBUAYaIbHOM KOHCYIbTALMHU Tpeno/iaBa-
TeJsl, MPOBOJUMOMN B Yachl CAMOCTOSITENIbHOM pabOThI, IO UMEIOIIMMCS 33JJOJKEHHOCTSIM.

Ha nepBbIX 3aHATUSAX NMPEnoAaBaTeNb BbIAAET CTyJEHTaM IpadUuK KOHTPOJBHBIX MEpONpHsi-
THW TEKYIIEr0 KOHTPOJIA.

I'PA®UK KOHTPOJBLHBIX MEPONPHUATHI TEKYLIEr0 KOHTPOJIS 10 AMCUMILINHE

®Dopma KOH-
Mecsin npo-
Iran TPOJILHOIO Mepo-
®opmupye Nuauxarop |¢dopmupo-| npusatus (TecT, KOH BEACHII KoM
Ne 1 HauMeHOBaHMeE TeMbI pMupy > TPOJILHOTO Me-
Masi KoMIle- | JIOCTHKEeHHSsI BaHUS TpoJbHasi padoTa,
KOHTPOJILHOTO MEPONIPUSITHSI N ponpusiTHs
TeHIUs KOMIIETEHI[MU |KOMIIETEH-| YCTHBIH ONpoc, KoJ-
Ounas dopma /
IHMH JIOKBHYM, 1€JIOBasI
3a04Has
Urpa u T.I.)
1. «®usnueckue  ocHoBHI|OIIK-1 OIlK-1.1 Iatan ®despaib
MEXaHUKNY lIsTanm | YcTHBIN onpoc
2. «Monekynsapras ¢muka u|OIMK-1 OIlK-1.1 Ioran  |Kourponshas paGota Mapt/Hos0pb
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®opMa KOH-
Mecsiu npo-
dTan TPOJILHOTO Mepo-
®opmupye Hnaukarop |¢dopmupo-| npuaTus (TecT, KOH BEICHU KON
Ne ¥ HAMMEHOBaHHUeE TeMbI 2 TPOJILHOTO Me-
Masi KOMIe- | JOCTHKEeHUsI BaHUsA TposibHas padora,
KOHTPOJbHOI0 MEPONPUSATHSA N pONIPHATHS
TeHUHUs KOMITETEHIIMH |KOMIIeTeH-| YCTHBIil onpoc, KoJi-
Ounas gopma /
HUHU JIOKBUYM, JAeJI0Bast
3a04Has
Hrpa | T.I1.)
TEePMOANHAMHKAY lI>ran
I1sTan
3. «OnekrpuuectBo u MarHe-|OIIK-1 OIlK-1.1 Iatan Amnpens
TU3M» lIstan  |KoHTponbHas paboTa
Il1sTan
4. Onrtuka u atomHast puzukay [OIMK-1 OIlK-1.1 Iatan Mait
llatan  |YcTHBI onpoc
Il1sTan

Yemmuwtit onpoc — namboree pacrpoOCTPaHEHHBIM METOJ KOHTPOJS 3HAHWHM CTYJEHTOB,
IIPEyCMAaTPUBAIOIIUI YyPOBEHb OBJIAJCHUS KOMIIETEHUUSAMH, B T. Y. IIOJIHOTY 3HAHUH TeOpeTHYe-
CKOIr'0 KOHTPOJIMPYEMOT'O MaTepHaIa.

IIpn ycTHOM ompoce ycTaHaBIMBAETCS HEMOCPEACTBEHHBIM KOHTAKT MEXKIY IpernojaBaTe-
JIEM U CTYJIEHTOM, B IIPOLIECCE KOTOPOro IPEroAaBaTeb IO0Jy4aeT IUPOKUE BO3MOXKHOCTH IS
M3y4YeHUs] UHIUBHIyalbHBIX 0COOEHHOCTEH YCBOEHUS CTyJeHTaMU Y4eOHOro MaTepHara.

VYCTHBIN Onpoc MO AUCUUIIMHE IPOBOAUTCA HA OCHOBAHUU CAMOCTOATEIbHOW paboThI CTY-
JICHTA 10 Ka)XXKI0MYy pas3zeily. Bonpocel mpencraBieHsl B IIaHaX JIEKIUH 110 TUCLHUIUIMHE.

Pasznuuator GpoHTATBHBIN, HHAWBUAYAIBHBIH U KOMOMHHPOBAHHBINA ONPOC. PponmanbHulil
OIpOC MPOBOAUTCA B hopMe Oeceibl penoaasarens ¢ rpynnoi. OH opraHMYecKy cO4eTaeTcs ¢ mo-
BTOPEHUEM IIPOWJIEHHOTO, SIBJISASACH CPEACTBOM JUIS 3aKPEIUICHUs 3HAHUM U ymMeHud. Ero nocTtonH-
CTBO B TOM, 4YTO B aKTHBHYIO YMCTBEHHYIO pa0OTy MO>KHO BOBJIEYb BCEX CTYJIEHTOB Ipymnmbl. J[is
ATOTO BOMPOCHI JIOJDKHBI JOIMYCKaTh KPaTkyko (opMy oTBeTa, OBITh JTAKOHUYHBIMH, JIOTHYECKH YBSI-
3aHHBIMU JPYT C JAPYroM, JaHbl B TaKOH MOCII€A0BAaTENIbHOCTH, YTOOBI OTBETHl CTYAECHTOB B COBO-
KYITHOCTH MOTJIM PacKpbITh CoAepKaHue paszena, TeMbl. C moMomnipio (ppoHTANIBHOTO Ompoca Ipe-
110/1aBaTeIb UMEET BO3MOXKHOCTb ITPOBEPUTH BBINIOJHEHUE CTYIAEHTAMH JOMAIIHErO 3aJaHusl, BbI-
SICHUTh TOTOBHOCTB TPYIIbI K U3yYEHHIO HOBOT'O MaTepuala, OlpeaeanTb c(opMUpOBaHHOCTH OC-
HOBHBIX MOHATHUH, YCBOGHHE HOBOTO y4eOHOro MarepHasa, KOTOPBIA TOJIBKO YTO ObLI pa3o0paH Ha
3aHsTud. LlenecoobpazHo Ucnonb30BaTh (POHTAIBHBIN OMPOC TAKXKe Mepesl MPOBEACHUEM IPAKTH-
YEeCKHUX paboT, TaK KaK OH MO3BOJISIET IPOBEPUTH MOATOTOBIEHHOCTh CTYJEHTOB K MX BBIIIOJIHEHHUIO.

Bompockl 10KHBI MMETh MPEUMYIIECTBEHHO MOWCKOBBIM XapakTep, YTOObl MOOYXAaTh
CTYJIEHTOB K CAMOCTOSITEJIbHON MBICIUTEIBHOU 1E€ATEIIBHOCTH.

Hnousuodyanvuwiti onpoc mpeanonaraeT oObsICHEHUE, CBSI3HbIE OTBETHI CTYJICHTOB Ha BO-
IIPOC, OTHOCSIIMICA K M3ydaeMOMYy y4eOHOMY MarepHually, MO3TOMY OH CIY>KUT BaKHBIM Cpe-
CTBOM Pa3BUTHUS pE€YH, MAMATH, MBIIUIEHUS CTyAEHTOB. UTOOBI caenaTh Takyl MpPOBEpPKY Ooee
ri1y00KO#, HE0OXO/IMMO CTaBUTh MEPE]] CTYJAEHTAMH BOIIPOCHL, TPEOYIOIINE Pa3BEPHYTOrO OTBETA.

Bomnpocs! /1 MHAMBUAYAIBHOTO ONPOCa JIOJIKHBI ObITh YETKUMHU, SICHBIMH, KOHKPETHBIMH,
€MKUMH, UMETh TPUKJIATHON XapaKTEP, OXBAaThIBATh OCHOBHOM, paHee MPOWICHHBIN MaTepHuall mpo-
rpamMmel. X conepskanue NOKHO CTUMYJIHMPOBATh CTYAEHTOB JIOTMUECKH MBICIUTH, CPABHUBATD,
aHAJIM3UPOBATh CYITHOCTh SBJIEHUH, JOKA3bIBATh, TOAOUPATh YOS IUTEIbHbBIE IPUMEPHI, YCTAHABIIH-
BaTh MPUYMHHO-CIIEJCTBEHHBIE CBSA3M, J€JaTh OOOCHOBAHHBIE BBIBOJBI M 3THM CHOCOOCTBOBATH
O00BEKTUBHOMY BBISBIIEHHIO 3HAHUHM CTYJIEeHTOB. Bompockl 0OBIMHO 3aJal0T BCEW Tpymie U Mmocie
HeOOoJIBIION May3bl, HEOOXOIUMOMN IS TOTO, YTOOBI BCE CTYIEHTHI MOHSIN €r0 ¥ MPUTOTOBUIIMCH K
OTBETY, BBI3BIBAIOT JIJI1 OTBETA KOHKPETHOI'O CTY/ICHTA.

s Toro 4toObl BBI3BaTh HpU IMPOBEPKE IMO3HABATEIBHYIO AaKTUBHOCTH CTYACHTOB BCEH
IpyMIIbL, [Ie1eCO00pa3HO COYETaTh HHAUBUIAYAIbHBIA U (POHTAIBHBIN OIpocC.

JUTMTeNnbHOCTh YCTHOTO OIpOCa 3aBUCHT OT yU4e€OHOIo MpeaMeTa, BUja 3aHsATHH, MHIUBUIY-
ATBHBIX 0COOEHHOCTEH CTYJECHTOB.
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B mporiecce ycTHOTO ompoca mpenojaBareno Heo0X0AUMO MOOYKAATh CTYIEHTOB MCIIOJNIb-
30BaTh [IPU OTBETE CXEMBI, IPA(UKH, AUATPAMMBI.

3aKiIrounTeIbHAas YacTh YCTHOTO ONpoca — MOAPOOHBIN aHaIu3 OTBETOB CTyAEHTOB. [Ipeno-
JlaBaTeIb OTMEYAET IOJIOKUTEIIBHBIE CTOPOHBI, YKa3bIBAET HA HEJOCTATKH OTBETOB, JEJIAET BBIBOJ O
TOM, KaK U3y4eH y4eOHbIil MaTepuai. IIpu olieHKke OTBETa YUMTHIBAET €r0 MPAaBUIBLHOCTh U IIOJIHO-
Ty, CO3HATEIIBHOCTb, JJOTMYHOCTh U3JI0KECHUSI MaTepUaa, KyJbTypy PE4H, YMEHUE YBA3bIBATH TEO-
peThYecKre MOJ0KEHUS C MMPAKTUKON, B TOM YUCIe U ¢ Oynymieil mpodecCHoHaIbHON AeATEIbHO-
CTBIO.

Kpurepun u mkajbl olileHUBaAHMSI YCTHOTO ONPOCa
Kpurepun oLieHKH IIpU TEKYIIEM KOHTPOJIE
CTyZneHT OTCYTCTBOBAJ Ha 3aHATHUU WIM HE IPUHUMAJ yyacTus. HeBepHble 1 onru-
0OYHBIE OTBETHI IO BOIIPOCAM, pa30dUpaeMbIM Ha CeMUHApe
CTyzIeHT IPUHUMAET y4acThe B 00CY)KICHUN HEKOTOPBIX Npo0iieM, 1aéT pacIulbiBYa-
TBIE OTBETHI Ha BOIPOCHl. ONHUCKIBas TEMY, ITyTaeTcs U TepseT CyTh Bompoca. Bep-
HOCTB CY>KJCHHH, TTIOJTHOTA ¥ MPAaBHIBHOCTH 0TBeTOB — 40-59 %

O1eHka
«HCYIIOBJICTBOPHUTEIIEHOY

«YIOOBJICTBOPUTECIBHOY

CTyZeHT IpUHUMACT Yy9acTHE B 0OCYXICHUH HEKOTOPBIX POOIIeM, TaéT OTBETHI Ha «XOpOIIO»
HEKOTOPBIE BONIPOCHI, TO €CTh HE MPOSIBIISIET JOCTATOYHO BHICOKOW aKTHBHOCTH. Bep-
HOCTb CY)KJCHHH CTY/I€HTA, ITOJHOTA M NPaBUIBHOCTH 0TBETOB 60-79%

CTyzmeHT ZEeMOHCTPHPYET 3HAHNWE MaTepHaia Mo pas3/iesly, OCHOBAHHbIC Ha 3Ha- «OTIHIHOY

KOMCTBE C 00s3aTeJIbHOM JIUTEpaTypoil ¥ COBPEMEHHBIMH MyOIMKALUAMU; aeT
JIOTUYHBIC, ApTYMCHTHUPOBAHHLIC OTBCTHI HAa IMOCTABJICHHBLIC OIPOCHI. Bricokas ak-
TUBHOCTD CTYACHTA IPU OTBETAX HAa BONPOCHI MPECTIogaBaTe/isl, aKTUBHOC y4aCTUEC B
MMPpOBOAUMBIX JUCKYCCUAX. HpaBI/IJ'ILHOCTI) OTBETOB U MOJIHOTA UX PACKPBITHUA JOJIXK-
HbI cocTaBisiTh Oosiee 80%

TecTtupoBanue. OCHOBHOE IOCTOUHCTBO MeCM 080l (hopmMbl KOHMPOJIA — IPOCTOTA U CKO-
pPOCTh, C KOTOPOM OCYIIECTBIISIETCS TEpBasi OICHKAa ypOBHS OOYyUYEHHOCTH IO KOHKPETHOH TeMme,
MO3BOJISIOIIAS], K TOMY K€, pealbHO OIIEHUTh TOTOBHOCTh K HTOTOBOMY KOHTPOJIIO B MHBIX (hopmax
U, B Cllydae HEOOXOJUMOCTH, OTKOPPEKTUPOBATh T€ WJIM WHBIE 3JIEMEHTHI TeMbl. TecT dhopMupyer
MIOJIHOTY 3HAaHUM TEOPETUUYECKOT0 KOHTPOJIMPYEMOTO MaTepuaia.

KpuTepnu H IKAaJIbl OCHUBAHUA TECTOB

Kpurepun olieHKH IpH TEKyIeM KOHTpoJIe
MIPOLIEHT MpPaBWIBHBIX OTBETOB MeHee 40 (1o 5 GanbHOM CHCTeMe KOHTPOJIS — OIIEHKA «HEYAOBIETBOPUTEIILHOY);
MIPOLIEHT MpaBWIBHBIX OTBETOB 40 — 59 (1m0 5 6anpHOM CUCTEME KOHTPOJIS — OIIEHKA «yIOBIETBOPUTEIHLHOY)
MIPOIIEHT NPaBWIBHBIX OTBETOB 60 — 79 (1o 5 GaypHOM cucTeMe KOHTPOJISI — OIEHKA «XOPOIIO»)
MPOIEHT NpaBWIbHBIX OTBeTOB 80-100 (1o 5 GampHOM cucTeMe KOHTPOJISI — OIEHKA OTIMYHO))

Kpurepun n mkaJsl oneHuBanus pegeparos (10K/I1a10B)

Orenka OTYETHOCTD

[IpodeccronanbHbie
KOMIICTCHIINHU

Pabora BbINIOJIHEHA HA BBICOKOM IPOQecCHOHANBHOM ypoBHE. [10J1-
HOCTBIO COOTBETCTBYCT IMOCTABJICHHBIM B 3a/IaHUU LEJIAM U 3aJla4aM.
5 [IpencraBneHHbI MaTepHal B OCHOBHOM BEPEH, TOITyCKAKOTCS MEJI-
Kre HeToyHOCTH. CTyIeHT CBOOOTHO OTBEYAET Ha BOIIPOCHI, CBSI3aH-
HBIE C JOKIIaJI0M. BeIpaxkeHa crmocoOHOCTh K MpodeccHoHaTBHOM
aJIanTaluy, HHTEPIPETAIlNH 3HAHUHA U3 MSKIUCIUTUTNHAPHBIX 001a-
creit

[TuceMeHHO 0QOPMIICHHBIN J0-
knan (pedepat) mpeacTaBicH B
cpoxk. [TonHocTei0 0hopmIteH B
COOTBETCTBHH C TPEOOBAHUSIMH.

Pabora BeIIONIHEHA HA J0CTaTOYHO BBEICOKOM HpO(l)CCCI/IOHaJ'IBHOM
YPOBHE, AOIMMYHIEHBI HECKOJIBKO CYIIECTBECHHBIX OHII/I60K, HC BJIMA-

[MucemenHo odopmiteHHBII J10-
knaj (pedepar) npeacTaBieH B

4
IOIMX Ha pe3ynbTaT. CTyJeHT 0TBEYaeT Ha BOTIPOCHI, CBSI3aHHEIE C CPOK, HO C HEKOTOPBIMHU HEHO-
JIOKJIaJI0M, HO HEIOCTaTOYHO TIOJIHO. paboTkamu.
[MucemMeHHO 0POPMIICHHBIN J0-
YpoBeHb HEJIOCTATOYHO BBHICOK. JIOTyIIEHBI CYIIeCTBEHHBIE ONTHO-
knaj (pedepar) npeacTaBiIeH co
K{, HE CYIIECTBEHHO BIUSIOIINE Ha KOHEYHOE BOCIPUATHE MaTepH-
3 3HAYUTEIBHBIM OIIO37JaHHEM

ajia. CTy}leHT MOXET OTBETUTH JIMIIb HA HEKOTOPHIC U3 3aJTaHHBIX
BOIIPOCOB, CBA3AHHBIX C JOKJIAJIOM.

(6onee nenenn). Umerores oT-
JIeTbHBIE HEJI0YETH B 0popmIIe-

28




ChI.

CTHYHO ITOJIHBIC.

Ouenka [podeccronanpHbie OT4eTHOCTD
KOMITETEHINN
HUH.
[MuceMeHHO OQOPMIICHHBIN J0-
Pabora BrImOTHEHA HA HIU3KOM ypoBHE. JloImymieHs! rpyobie ommo- knax (pedepar) mpeacTaBiIeH Co
2 wmmre | < OTBeTHI Ha CBA3aHHBIE C JOKIAJOM BOIIPOCH OOHAPYKHUBAIOT 3HAYUTEIBHBIM ONO3aHUEM
HETIOHNMaHHUe MIPeIMeTa U OTCYTCTBHE OPHEHTAIINH B MaTepHae (6onee mHemenm). Mmerotcs cy-
JOKITaza. IIECTBEHHBIE HEJIOYETHI B
odopMIIeHHN.
Kpurepun u mkajbl oileHUBaHUS NIPe3eHTAIUN
. W3noxxeHHsIi, pac- 3aKOHYEHHBIH, IT0JI- .
MuHUMaIBEHEII OTBET N . OO0pas3IoBkIif OTBET
JleckpunTops! 2 KPBITBIH OTBET HBIN OTBET 5
3 4
[IpoGnema packpeira.
[IpoBenen ananus [TpoGnema packpseita moJ-
[IpoGnema packpeita P p Packp
[TpoGnema He pac- He HOMHOCTIO npoOemsl 6e3 mpu- HocThlo. [IpoBenien aHa-
Packpeitue KpBITA. ' BJICYCHUSI JONIOJIHU- J13 MIPOOIIEMBI ¢ IpUBJIE-
BrIBOAIBEI HE cienaHbl . N
npoOIIeMbl OTCYyTCTBYIOT BBIBO- TEeNBHOM JIUTEpaTyphl. | YEHHEM JOMOJIHUTEIbHON
W/WIA BBIBOJIBI HE
b1 He Bce BBIBOAIBI Clie- | JIMTEPATYPHL.
00OCHOBAHEI.
JIaHBI W/WIHU 000CHO- BrIBOIBI 000CHOBAHEIL.
BaHBbI.
IMpe crapsenas IIpencraBnsiemast un- | IlpencraBnsemas un- | IIpencrasnsemas nadop-
1/1}]13(1)0 MALHs JTOrH (dopmarys He cucTe- | opMamus CUCTEMaTh-| Malys CHCTEMaTH3UpOBa-
p MaTH3MpPOBAaHA W/WIM | 3UPOBAHA U MOCIEN0- | HA, IOCIEAOBaTENbHA U
YEeCKU HE CBSA3aHA.
[IpencraBnenne HE IIOCJIEI0BATEeNIbHA. | BaTeNbHA. JIOTMYECKH CBS3aHA.
He ncrions3oBansl
Hcnonw3oBan 1-2 Hcnonw3oBano 6onee | Mcmosab3oBano 6oxee 5
npodeccroHaNbHbIE
TCDMUHLL npodecCHOHANBHBIX | 2 IpodecCHOHANBHBIX | MPOEeCCHOHAIBHBIX TEp-
P ) TEepMHHA. TEpMHHOB. MHHOB.
He ucnons3oBaHsl
Hcnonb3oBaHbl MH- Hcnonb3oBanbl MH- [IT1poxo nCnoIB30BaHbL
nH(popMaMOHHbIE
TeXHOTOMHH (dopManoHHble TeX- | (pOpMalMOHHBIE TeX- | WH(OPMALMOHHBIE TEXHO-
. Hosoruu (PowerPoint) | Honoruu (PowerPoint).| norun (PowerPoint).
Odopmnenne | (PowerPoint).
gacTuaHO. 3-4 omuoOku| He Oonee2 ommbok B | OTCYTCTBYIOT OIINOKH B
Bonbmie 4 ommbok B . N o
. B IIPE/ICTABISIEMON MIPEACTAaBISIEMON MH- | TPEICTaBIIEMOI HHPOP-
MIPEACTaBISIEMON
nHpOPMALIUH. (dhopmarmn. MAITHH.
nHpOpPMALIUH.
Tomnpko oTBETH HA Ortsets! Ha Bonpockl | OTBETHI Ha BONIPOCHI MOJI-
OTBeTHI Ha Her otBeroB Ha Bo-
3JIEMEHTApHBIE BONPO- | TIOJIHBIE W/WIH Ya- HBIE C TIPUBHACHUEM TIPH-
BOITPOCEHI TIPOCHI.

MEPOB W/HJIH

Hpouez[ypa OLICHUBAHUS KOMIIETECHITHMI O6y‘IaIOH_II/IXC$I OCHOBaHa Ha

Tax:

CICAYOIIUX CTaHAap-

1. IlepuoguuHOCTh MPOBEICHHS OLIEHKH (0 KaXKJIOMY pa3zeny AUCLUUILUINHBI).

2. MHOroCcTyneH4aTocTh: OIEHKa (KaK MpernojaaBareieM, TaK M CTyJEeHTaMH TIpYIIbl) U

CaMOOILIeHKa 00y4Jarolerocs, oOCYyXJeHHE pPe3ylbTaTOB M KOMIUIEKC Mep IO yCTpaHe-
HUIO HEJOCTATKOB.

3. EauHCTBO MCHONB3yeMOW TEXHOJOTMM MJIsi BCEX OOYYarOLIMXCSs, BBINOJIHEHUE YCIIO-
BUI COMOCTaBUMOCTHU PE3YIbTATOB OLICHUBAHUSI.

4. CoburoieHHe MOCeI0BaTEIbHOCTH MPOBEACHHS OLIEHKH: IPEAYCMOTPEHO, YTO Pa3BUTHE
KOMITETEHIMI UIET 10 BO3PACTAHUIO UX YPOBHEH CIIOKHOCTH, a OLIEHOYHBIE CPE/ICTBA HAa KaXIOM
JTalle Y4YMTHIBAIOT 3TO BO3pacTaHue. Tak Mo KaxaoMy pasfeny AUCHUIUIMHBI UJET HAaKOIJIEHHE
3HAHUW, HA TPOBEPKY KOTOPBIX HANpPaBJIEHbl TaKWE OLIEHOYHBIE CPE/ICTBAa KaK YCTHBIA ONpOC U
MOJIrOTOBKA JI0KJIa0B. [lanee mpoBoauTCs 3agayHoe 00ydeHue, MO3BOIISIONIEe OLIEHUTh HE TOJIBKO
3HAHUSA, HO YMEHHUS, HaBbIK U OMBIT MPUMEHEHHS CTYIEHTOB MO MX IpuMeHeHuto. Ha 3akimroun-
TEJILHOM 3Tare MPOBOJUTCS TECTUPOBAHUE, YCTHBIM ONPOC WIIM MHCbMEHHAast KOHTPOJIbHas paboTa

o pasjedny.

29




[TpomerxyTouHas aTTecTalnys OCYIIECTBISETCS, B KOHIE KaKJOr0 CEMECTpa U MPEACTaBISIeT
co0O0l UTOrOBYIO OLIEHKY 3HAHUH MO JUCLUIUIMHE B BU/E IPOBEACHUS YK3aMEHALIMOHHON MPOLeTy-
pbI (3K3aMeHa), BRICTABJICHHSI 3a9€Ta, 3aIIUTHl KypCOBOW PaOOTEHI.

IIponetypa mpoMeKyTOUHOM aTTecTalluy MPOXOJUT B cOOTBETCTBUU ¢ IlonoxeHuem o Teky-
IIeM KOHTpOJE M NPOMEXKYTOYHOW arrecTanuu oOywaromuxcs. [Ipomexyrodnas arrectanus B
¢dopme 3aueTa NPOBOAUTCS B HOpME KOMIIBIOTEPHOTO TECTUPOBAHUS UM YCTHOT'O OIpoca, B (popme
JK3aMeHa - B yCTHOU (opme.

ATTecTallMOHHBIE UCIIBITAaHUS B (hOopMe 3aueTa MPOBOJAATCS MPENoAaBaATENEM, BEYLIUM JIeK-
IIUOHHBIC 3aHATHS M0 JAHHOW TUCHMIUIMHE, WJIHM MPETo1aBaTeNIIMU, BEAYIIUMH PAKTUYECKHE 3a-
HATHUS. ATTeCTallMOHHbIE MCIBITAaHUS B (OpPME YCTHOIO 3K3aMEHa IMPOBOJATCS MPENOAABATENEM,
BEAYIIMUM JICKIIMOHHBIE 3aHATHUS 1O JAaHHOW auciuIuiiHe. [IpucyTcTBHe MOCTOPOHHUX JIHMII B XOJ€
IIPOBE/ICHUS aTTECTALMOHHBIX UCHBITAaHUN 0€3 pa3peleHHs peKTopa Wi MPOPEKTopa He JO0IycKa-
eTcs (3a UCKITI0UYEHHEM Pa0OTHUKOB YHUBEPCUTETA, BHIIOIHIIOMINX KOHTPOIHUPYIOUIHE (GYyHKINUU B
COOTBETCTBUM CO CBOMMH JIOJKHOCTHBIMM OO53aHHOCTSIMM). B ciydae oTCyTCTBHSI BeAyIIero mpe-
MoJIaBaTessl aTTeCTAllMOHHBIC MCIBITAaHHUS MPOBOIATCS IpernojaBaTeieM, Ha3HAuYCHHBIM MUChMEH-
HBIM PacHOpsDKEHUEM 110 Kadepe.

WHBaimapl U JMna ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMH 37J0POBbS, MMEIOUINE HAapyLICHHUS
OIIOPHO-JIBUTaTEeNILHOIO alllapaTa, MOT'YT JAONYCKAThCS HA aTTECTAL[MOHHBbIC HUCIBITAHUS B COINPO-
BOXKJICHUU aCCUCTEHTOB-COTPOBOXKIAIOIIHX.

Bo Bpemst aTTecTallMOHHBIX UCHBITAHUN OOydarouiyecs MOTYT I10JIb30BaThCsl pabodel mpo-
rpaMMOH JMCUUIUIMHBL, @ TAKXKE C pa3pelieHHs MPEToAaBaTeIs CIPAaBOYHONH U HOPMATUBHOM JIUTE-
paTypoii, KaabKyJISTOPAMHU.

Bpewmst moAroToBKM OTBETa MU CAayYe SK3aMEHa B YCTHOH (opMe TOHKHO COCTABIISATH HE Me-
Hee 40 MUHYT (110 KeJIaHUI0 00Y4aroLIerocss OTBET MOXKET OBbITh JOCPOUHBIM). Bpemst orBera — He
6onee 15 MUHYT.

IIpu mpoBeAeHNU YCTHOTO K3aMeHa 3K3aMEHAI[MOHHBIN OUJIeT BEIOMpPAeT caM SK3aMeHyeMbli
B CiIy4aiiHOM mopsiake. IIpu moaroToBke K yCTHOMY 9K3aMEHY 9K3aMEHYEeMBbIi, Kak IPaBUiIo, BEIET
3aIlMCH B JIMCTE YCTHOT'O OTBETA, KOTOPBIH 3aTeM (110 OKOHUYAHUM K3aMeHa) CIAaeTCsl SK3aMEHaTopy.

DK3aMeHATOPY MPEAOCTABISETCS MPaBO 33JaBaTh 00YUYAIOMIUMCS JTOTIOJIHUTEIEHBIE BOIIPOCHI
B PaMKax MpPOrpaMMbl AMCLHUIUIMHBL, a TaKKe, IOMUMO TEOPETHYECKUX BOIPOCOB, J1aBaTh 3a/1a4H,
KOTOPBIE M3YYaJIMCh HA MPAKTHYECKUX 3aHATHUSIX.

OreHka pe3yabTaToB KOMIBIOTEPHOTO TECTUPOBAHUS U YCTHOTO aTTECTAIlMOHHOI'O HCIHbITa-
HUS 00BABIISIETCS 00yUYaAIOMIMMCS B IEHb €T0 IPOBE/ICHUSI.

HOpﬂ)IOK MOJATrOTOBKH H IPOBECACHUSA l'lpOMe)KyTO‘-lHOﬁ aTrrecralnum B (])opMe IK3aMCHa

HeiictBue Cpoxu Meronuka OTBeTCTBEHHBII
3a04Has popma
Bblgaua BOIpoOCOB K 9K3aMEHY 1 3aHsATHE Ha nexnusx, Benymuii npenonasarens
110 UHTEPHET
Koncynprarum B CECCHIO Ha rpynnoBoii kon- Beayuuit npenonasatenp
CyJIbTalluu
OK3aMeH B CECCHIO Ycerao mo ®OC Benymmii npenoaBaressb
DopMUPOBAHUE OLIEHKH Ha JK3aMEHE B cootBercTBUN Benywmuii npenonasarens
C KPUTEPHUSIMH

6. MEPEYEHb OCHOBHOW M JOMOJHUTEJIbHON YYEEHON
JIUTEPATYPBI, HEOBXOI[HMOfI JJIS1 OCBOEHUA TUCIHATTJIMHBI
KosanyectBo B 010-
Junortexe / cepliika Ha OBC
Usanos, U. B. OcHoBbl ¢u3uku n 6unodusuku : yueOHoe mocodbue / U. B. Upa- | https://e.lanbook.com/book/210
HOB. — 2-¢ u31., ucnp., gon. — Cankr-IlerepOypr : Jlans, 2022. — 208 c. — | 917
ISBN 978-5-8114-1350-8. — Tekcr : 31eKTpoHHBIN / JlaHb : 3JIEKTPOHHO-
6ubmmoteunas cucrema. — URL: https://e.lanbook.com/book/210917.— Pexum
JIOCTyMa: JUIsl aBTOPU3. MOJIb30BATEICH.

OcHoBHas1 JIMTepaTypa
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https://e.lanbook.com/book/210917
https://e.lanbook.com/book/210917

JonoTHATETbHAS JINTEPaTypa

KomnuectBo B Oubmmorexe /
ccelka Ha DBC

WBanos, 1. B. CoopHHK 331349 110 KYpCY OCHOBBI (PH3UKH U OMOPHU3UKH : yueO-
Hoe mocobue / N. B. BanoB. — 2-¢ uzn., ucnp. — Cankr-IletepOypr : JlaHsb,
2022. — 128 c¢. — ISBN 978-5-8114-1349-2. — TekcrT : 3NeKTpOHHBIH // JIaHb :
3JICKTPOHHO-OMOIHOTETHAS cucTema. — URL.:
https://e.lanbook.com/book/210920. — Peskum mocrtyrma: Uit aBTOPH3. TOIB30Ba-
Teneil.

https://e.lanbook.com/book/210
920

OmnpezneneHre MOMEHTa WHEPIIMH TBEPIOTO TelNa IMHAMHUYECKAM METOIIOM : Me-
tonuueckue ykazanws / E.I'. Banenko, T.}O. Tapycosa. — IlepcuanoBckuii :
Houl'AY, 2014. — 22 c. - http://ebs.rgazu.ru/index.php?q=node/4741. — Tekcr :
3JICKTPOHHBIN.

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

OmpeneneHue yCKOpeHHE CBOOOIHOTO MaJIeHHs! C MOMOIIBI0 MaTeMaTHUeCKOTo
MasTHHKa: MeToanueckue ykazanusi / E.I'. banenko, T.}O. Tapycosa. — Ilepcua-
Hosckuii : JIouI'AY, 2014. — 20 c. - http://ebs.rgazu.ru/index.php?q=node/4603. —
TeKeT : 3JIEKTPOHHBIMN.

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

duzuka: MCETOANYCCKUE YKa3aHUA U 3aJaHUs IJid KOHTpOJ'ILHOfI paGOTLI / COCT.:
E.I. Banenko, B.B. Manako. — IlepcmanoBckuii : Jon['AY, 2015. — 61 c. -
http://ebs.rgazu.ru/index.php?g=node/4742. — TekcT : 3NEKTPOHHBIA.

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

buodusuka: Meroaudyeckue yKazaHWs M 3aJaHusl I KOHTPOJBbHOW paboThl /
coct.: E.I'. banenko, B.B. Manaxko. — I[lepcuanosckuii : Jon’'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735. — TeKcT : 3IEKTPOHHBIIA.

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

Ousrka. MexaHuka U MOJICKYJsIpHas (pU3HKa : MCTOANYCCKHUE YKa3aHHs / COCTa-
Burenu E. I'. banenko, A. I'. MokpueBuu. — IlepcuanoBckuii : Jlonckoit 'AY,
2020. — 40 c.— TekcT : 2JIeKTpoHHBIH // JlaHb : 3JEKTPOHHO-OMOIIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/148578. — Pexum nocryma: amst
ABTOPU3. [TOJIb30BATENECH.

https://e.lanbook.com/book/148
578

3a,Z[aHI/I$[ AJIA TCCTOBOT'O KOHTPOJIA ay,HPITOpHOﬁ M CaMOCTOSTSIHHOM pa6OTBI

CTYACHTOB Ha TPAKTHYCCKUX 3aHATHAX IO Kypcy (QIBHKH y4eOHo-
MeToamdeckoe mocobue / cocrasurens E.I'. banenko.. — IlepcuanoBckwii : JloH-
ckoi TAY, [6. r]. — UYams 1 — 2016 — 50 c.—

http://ebs.rgazu.ru/index.php?g=node/4861. — TeKkcT : 3IEKTPOHHBIIA.

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

I'pabosckmii, P. U. Kypc ¢usuku / P. U. I'pabosekuit. — U3n. 4-e, nepepad. —
Mockga : Beicmias mkona, 1974. — 552 c. : wi. — Pesxxum goctyna: mo moJImucke.

http://biblioclub.ru/index.php?p
age=book red&id=494670

— URL: https://biblioclub.ru/index.php?page=book&id=494670 . — Tekcr : dek-
TPOHHBIIA.

7. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUYAIOLIUXCA
1O OCBOEHHMIO JTUCIUITJIMHbI

Memoouueckue pexomenoayuu no pabome Ha0 KOHCREKMOM JIEKYUIL 60 6PeMA U NOCe
npoeeoenus n1eKyuu.

B xoze neKIMOHHBIX 3aHITHH 00y4YaloUIMMCs] PEKOMEHIyEeTCs BBINOIHSTH ClIEAYIoNue Iei-
cTBUs. BecTn koHcnekTHpoBaHHe yyeOHOro Marepuaia. OOpamaTh BHHUMAaHHE Ha KaTeropuu,
(OpMyJIMPOBKH, PaCKpbIBAIOLIUE COACPKAHUE TEX WIIM UHBIX SBJIEHUH U MPOIECCOB, HAYYHbIE BBI-
BOABI U IPAKTUYECKHE PEKOMEHJALMHU N0 UX NPHUMEHEHHUIO. 3a/1aBaTh MPENOaBaTeNl0 YTOUHSIO-
LI1€ BOIPOCHI C LIEJBI0 YACHEHUS TEOPETUYECKUX TOJIOKEHUH, pa3pEIICHNs CIIOPHBIX CUTYALH.

JXenarenbHO OCTaBUTh B paOOYMX KOHCIEKTAX IMOJIsl, HA KOTOPBIX O HEayJUTOPHOE BPEMsI MOXK-
HO CJIeJIaTh IIOMETKM M3 PEKOMEHJOBAaHHOW JIMTEPATYPhI, TOMOJHSOIME MATEPUAT MPOCITyIIaHHON
JIEKLUH, a TAKKe ITOTYEPKUBAOIIHIE 0COOYIO BaKHOCTh T€X MM MHBIX TEOPETUUECKUX TOJIOKEHHUH.

Memoouueckue pexomenoayuu K npaKmu4eckKum 3aHAMUAM C RPAKMUKOOPUEHMUPO-
6AHHBLIMU 3A0AHUAMU.

[Tpu moAroTOBKE K MPAKTUYECKUM 3aHATUSAM O00YYaroIIMMCsS HEOOXOJWMO U3YyYUTh OCHOB-
HYIO JIUTEPATypy, 03HAKOMUTHCS C JIOMOJHUTEIBHON TUTEepaTypoil, HOBBIMH MyOIMKALUAMU B Tie-
PHUOAMYECKUX W3JAHMAX: )KypHAJIax, raserax u T.4. [Ipm 3TOM ydecTh peKOMEHIaluK Iperno1aBa-
Tens U TpeboBaHus yueOHOM mporpaMMel. B Xo/1e MOArOTOBKH K MPAKTUYECKUM 3aHATUSM HE00XO-
JUMO OCBOWTH OCHOBHBIE IOHSATHSA M METOJIMKHM pacyeTa MOKa3aTese, OTBETUTh HAa KOHTPOJIbHBIE
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OTPOCHL. B TeueHue MpakTHUECKOTO 3aHSATUS CTYJACHTY HEOOXOTUMO BBITIONHUTH 3aJaHMs, BbIaH-
HbIE MPENoJIaBaTeNIeM, YTO 3aUYUTHIBACTCS KaK TeKyIas padoTa CTy/IeHTa U OLEHUBAETCs 10 KpUTe-
pusM, IpeAcTaBlIeHHBIM B IyHKTax PIIJI.

Memoouueckue pekomenoayuu no n0O20mMoeKe 00K1aod.

ITpu moaroroBke AOKIana peKOMEHAyeTcs caenath cienyrouiee. COCTaBUTh IJIaH-KOHCIEKT
cBoero BhICTyIUIeHUs. [IpoayMaTs npuMepsl ¢ 1eNbl0 00ecieyeHns TECHOM CBA3M M3y4aeMOMl Teo-
pun ¢ mpakTUKOW. [10AroTOBUTH CONPOBOIUTENBHYIO CIAMI-TIPE3CHTANI0 W/UIH AEMOHCTPAIUOH-
HBI pa3IaTOYHBIN MaTepuai 1o BeIOpaHHOI TeMe. PekoMeHiyeTcss mpoBECTH JOMa PENETHIIMIO BbI-
CTYIUICHHSI C UeNbl0 OTpabOTKM pPEYEeBOro ammapara M HPOJODKUTEIBHOCTH  BBICTYILIE-
Hus(perimamenT— 7-10 muH.).

Buinonnenue unouguoyanbHvlx munogwix 3a0au.

B ciiydae mporyckoB 3aHSTH, HalIW4YUs WHAMBHUIYaTbHOTO rpaduka oOyueHus u g 3a-
KpEIUICHHUSI TPAKTUYCCKUX HABBIKOB CTYJIEHTAM MOTYT OBITh BBIJIaHBI THIIOBHIC WHIWBHIYaJIbHBIC
3aJlaHusl KOTOpbIE JOJDKHBI ObITh CIaHBl B YCTAHOBJICHHBIN MPEo1aBaTeIeM CPOK.

Pekomenoayuu no pabome ¢ HaAYUHOU U y4eOHOU TUmMePaAmypoil

PaboTa ¢ yueOHOI W Hay4dHOU JTUTEPATYpPOM SBJISAETCS IJIaBHON (POPMOM CaMOCTOSATEIbLHOM
paboThl U HEOOXOAMMa MPH MOJArOTOBKE K YCTHOMY ONpPOCY Ha MPAKTUYECKUX 3aHATHIX, K KOH-
TPOJBHBIM paboTam, TecTUpoBaHHIO. KOHCHEKThl HaydyHOH JHUTEpaTypbl MPH CaMOCTOSITEIHHOM
MIOJAITOTOBKE K 3aHSTHUSIM JOJKHBI ObITH BBIIIOJHEHBI TAK)KE aKKYpaTHO, COJAEPKaTh OTBETHI HA KaX-
JbIA TIOCTaBJICHHBI B TEME BOIMPOC, UMETh CCHUIKY Ha UCTOYHUK HMH(POpPMAIMH C 00s3aTEIbHBIM
YKa3aHUEM aBTOpA, HA3BAHMS U IOAA W3JAHMS HCIIOIb3YEMOM Hay4HOW JMTeparypbl. KoHcmekT
MOJKET OBITh OMOPHBIM (COJIEPKATh JIUIIL OCHOBHBIEC KIFOUYEBBIC MO3UIMH), HO IIPU STOM MO3BOJIS-
IOIIUM JaTh MOJIHBINA OTBET 0 BOMPOCY, MOXKET OBITh MOAPOOHBIM. OOBEM KOHCIIEKTA ONPEeIsIeT-
Csl CaMUM 00YYaroIIUMCS.

B mpornecce paboThl ¢ yueOHON M HAyYHOH JINTEpaTypOil 00YJatOIINIICS MOKET:

- JIefaTh 3alUCH 10 X0y YTEHUS B BUJE IIPOCTOrO WM Pa3BEPHYTOrO MiiaHa (Co3/1aBaTh Ie-
peUeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOUHUKE);

- COCTaBIISITh T€3UCHI (IUTHPOBaHKME Hanbosee BaXKHBIX MECT CTaThU HJIM MOHOTpaduu, Ko-
POTKOE U3JI0KEHUE OCHOBHBIX MBICIIEH aBTOPA);

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

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

8. KOMILIEKT JIMEH3UMOHHOI'O M CBOBOIHO PACIIPOCTPAHSIEMOI'O
MMPOrPAMMHOI'O OBECIEYEHMSI, B TOM YUCJIE OTEYECTBEHHOI'O TPOM3-
BOJCTBA

HepequL JIMICH3UOHHOI'0 ITPOrpaMMHOro o0ecneyeHus

Windows 8.1 JIunensus Ne 64865568 ot 05.03.2015 OPEN 94854474ZZE1703

Office Standard 2016 JIunensust Ne 66160039 ot 11.12.2015 OPEN 96166559ZZE1712

MS Windows 7 OEM OLP NL Legal-ization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010

Office Standard 2013 JIunensust Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608

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

Office Standard 2013 JIunensus Ne 64009631 ot 28.08.2014 OPEN 940142247Z7ZE1608

IlepeyeHb cBOOOAHO PacPOCTPAHAEMOI0 IPOrPAMMHOIO o0ecneyeHust

Adobe acrobat reader CBoO01HO pactipocTpaHseMoe NPOIpUETAPHOE IIPOrpaMMHOE o0ecTiedeHre

Google Chrome CBo6oHO pactipoctpansemoe [0, imuiensust freeware

Opera CBoboHO pacnpoctpansiemoe [0, muiersust freeware

IepeyeHn NPOrpaMMHOI0 ofeceyeHusl 0TeYeCTBEHHOT0 IPOU3BO/ICTBA

Yandex Browser CBo6oaHO pacnpoctpansemoe [10

JlabopaTtopus MMUC «I1nane» Jorosop Ne3724 ot 28.10.2016

7-zipCBobosHO pacnpoctpanse-moe [10, GNU Lesser Gen-eral Public License

Dr.Web Jlorosop Ne PI'01270055 ot 27.01.2020
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9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/IUMAS
A1 OCYIMECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TIO JUCIUIIJIMHE

YueOHasi ayIuTOPHH JJIs1 MPOBeIeHUS 3aHATHIH CEMHMHAPCKOr0 THINA - YKOMIIJICKTOBaHA
CTeLUANN3UPOBaHHON (y4eOHOM) MeOenblo, TEXHUUYECKUMHU CPEACTBaMHU OOYUYCHHS, CIYXKAIUMH

JUIS TIpeicTaBIeHUs y4eOHOI HHpOpMAaIIHH.

YueOHasi ayIuTOPUM [IJIsl IPOBEAEHUS 3aHATHI JIEKIMOHHOT0 THIIA — YKOMILJICKTOBaHA
CHeIUaIu3upOBaHHON (y4eOHOI) MeOebi0, HAOOPOM JEMOHCTPAIITMOHHOTO 000PYI0BaHUS U yueo-
HO-HATJISTHBIMH ITOCOOUSIMU, 00ECTICUNBAIOIUMHU TEMATUYECKUE WILTIOCTPALIUN, COOTBETCTBYIOIIUE

pabourM ydeOHBIM IIporpaMmaM AUCITUIUINH (MOTyJIeH).

YueOHast ayIuTOPUS /ISl TPYNNOBBIX M HHAUBHAYAJIbHBIX KOHCYJIbTAIMN - YKOMIUICK-
TOBaHa CIEUANTU3UPOBAHHON (YueOHOIT) MeOembI0, TEXHUYECKHUMH CPEICTBAMU O0YUYEeHHUsI, CIIyXKa-

IIMMU JJIS TIPE/ICTaBICHUS Y4eOHOH HH(pOpMaIu.

YyeOHast aynuTopus ISl TEKYIHIEr0 KOHTPOJIS M MPOMEKYTOYHOM ATTECTAIUM - YKOM-
IUIEKTOBaHA CHEIHMAIM3UPOBAHHON (y4eOHON) MeOenbio, TEXHHMYECKMMH CpPEACTBaMHU OOYYeHHs,

CIIy>KalllUMU 17151 IpeCTaBlIeHUs yueOHo nHdopMaluu.

Jladoparopusi ¢pu3MKM - YKOMIUIEKTOBaHA CHEIUAIN3UPOBAHHON (yueOHOH) MeOembio,
TEXHUYECKUMHU CPEJICTBAMU OOyUEHUSsl, CIYKaIUMU 7S PeCTaBlIeHUs yueOHON HHPOopMaIuu.

ITomemenune I caMOCTOAATEbHONH PadOThl — YKOMILJIEKTOBAHO CIIELUATM3UPOBAHHOM
(yueOHoi1) Mebenblo, OCHAIIEHO KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUS K CETH
"NuTepHer" M 00€CcredeHo JTOCTYIIOM B AJICKTPOHHYIO WH(POPMAIMOHHO-00pa30BaTeIbHYIO CPEIy

OpraHu3anuu

ITomemenune AJisi XpaHeHUus] U NPOPUIAKTHYECKOT0 00CTYKMBAHUS y4eOHOro 000py-
JA0OBAaHHS — YKOMIUICKTOBAHO CIICIHAIM3UPOBAHHON MEOEIbIO sl XpaHeHUsI 000PY/IOBaHUS U TEX-

HUYCCKHUMU CPEACTBAMU IJIA €0 O6CJIy>KI/IBaHI/I$I.

OCHaIIEHHOCTD U apec MOMEILEHHUH

HanmeHoBanue moMeneHu

Axnpec (MECTOIIOIOKEHHUE)
HOMEIIEHUH

Aynmutopus Ne 74 YdeOHast ayAuTOpHs i TPOBEICHUS 3aHATHHA JICKIHOHHOTO
THIIA, 3aHATHH CEMHHApPCKOTO THIIA, KypCOBOTO MPOEKTUPOBAHMS (BBINOIHEHHS Kyp-
COBBIX pa0oT), IPYNIIOBBIX W UHIMBHUIYaAIbHBIX KOHCYJIbTalNH, TEKYIIEro KOHTPOJIA U
MPOMEXYTOYHOHM aTTecTaluu, YKOMIUIEKTOBaHHas CIICHHAIN3UPOBAHHONH MeOembio
(pabouee MecTo TpernogaBaTes, CTOJBI, CTYIbS, Ay IUTOPHAS JOCKA, MOMKA).

TexHnueckue cpencTBa OOydeHHUs: HAOOp JEMOHCTPAIIMOHHOTO O0O0pYZOBaHHA
(aymno cuctema, HPOEKIMOHHBIN 3KpaH, MPOEKTOP, MEPCOHATIBHBIN KOMIIBIOTED),
y4eOHO-HarIsAHbIe TocoOus 00ecTIeYnBarONIe TeMaTHYeCKHe WIIIOCTPAIUU, COOT-
BETCTBYIOIINE pabOYMM y4eOHBIM MPOrpaMMam - rajgepes mopTpeToB (GU3UKOB, My3eid
(u3ndeckux npuOOpoB, BUPTyaIbHAs 1ab0PaTOPHUsT (PU3UKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 ot
16.03.2010 OO0 «tOxnast CodreepHas komnanusy;, Office Standard 2013 Jlunen3zus
Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608 ot Microsoft Volume Licens-
ing Service Center; Adobe acrobat reader CB060HO pacnpocTpaHseMoe IpOoIpUeTap-
Hoe mporpammMHoOe obecrieueHue; Google Chrome CoboxHO pacmpoctpansemoe 10,
mnen3us freeware; Unreal Commander CBoGotHO pacnipoctpansemoe [10, mureH3us
freeware; Zoom  Tapud  basoBeiii  CBoOomHo  pacnpocrtpansemoe — [10,
ZoomVideoCommunications, Inc; Skype CBo6oaHO pacmpocTpaHseMoe MponpueTap-
Hoe mporpammHoe obecriedenne; Dr.Web Jlorosop Ne PITA01140022 ot «16» SuBaps
2025 r. mexay @T'BOY BO «ouckoit TAY» 1 OO0 «kKOMITAHUA I'OHIAJIb®y;
7-zip Csob6omHo pacmpoctpansemoe I10, GNU Lesser General Public License; Yan-
dex Browser CeoGoaHo pacnpoctpansemoe 10

346493, PocroBckas 00-
nacts, OKTAOpECKUH paiioH,
1. [lepcuanosckui, yin. Kpu-

BOIIIBIKOBA, oM Ne 27

Aynutopus Ne 75 YuebHas aynuTopus AJs MPOBEISHUS 3aHATHH CEMHHApPCKOTO
THIIa, KypCOBOTO IPOEKTUPOBaHUS (BBINOJIHEHUS KYPCOBBIX PadoT), IPyNIIOBBIX U MH-
JVBHAYaIbHBIX KOHCYJBTAllMH, TEKYIIEro KOHTPOJIS M MPOMEXYTOYHOH aTTecTanuy;
JlaGopaTopust Hpu3MKH, YKOMIUIEKTOBaHHAs CIIEIMAIM3UPOBAHHON MeOenbio (pabouee
MECTO NPEIoJIaBaTelisi, CTOJNBL, CTYJIbs, ayIMTOpHas JOCKA, MOMKa).

346493, PocroBckas 00-
nactb, OKTAOpbCKHUH paiioH,
. [TepcuaHoBCKH,

yi.KpuBomsikoBa, 1om Ne
27
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Texunueckue cpeacrBa oOyueHHs: HaOOp JEMOHCTPALIMOHHOTO OOOpPYJOBaHHMS -
(TenmeBHU30p, MEepCOHANLHBIA KoMIbioTep(7)); CHelaln3upoBaHHOE ydeOHOe 000py-
JOBaHUeE - TUCK U TPYy3, MHUJUIIMETPOBasl JINHEIKa, CEKyHIOMEPHI, YCTAHOBKA MaTeMa-
THYECKOTO MAsTHHKA, BBIIPSIMHUTEb, MarasuH CONPOTHBICHHH, HEHM3BECTHOE COIPO-
THBJICHHE (IIPOBOJHHUK HUXPOMOBBIN), PEOXOpH, MUKpOAMIIEpMETp, BUPTyaJbHAas Ja-
Ooparopus (HM3MKH, OITAHTCHIUPKYIb; yIeOHO-HATISIIHBIE MOCOOHs obecreynBalo-
e TeMAaTHYECKHEe WIUTIOCTPALMH, COOTBETCTBYIOIINE pabO4YnuM y4eOHBIM Mporpam-
MaM.

Windows 8.1 Professional Jlunmensus Ne 64865570 or 05.03.2015 OPEN
94854474ZZE1703 ot Microsoft Volume Licensing Service Center; Office Standard
2013 Jlunensust Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608 ot Microsoft
Volume Licensing Service Center; Adobe acrobat reader CsoGoaHo pacnpoctpasse-
Moe MpoIpreTapHoe mporpamMmmuoe obecneyenue; Google Chrome Ceo6oaHo pacmpo-
crpansiemoe I10, munensust freeware; Unreal Commander Ceo6oaro pacmpocTpansie-
moe I10, nuuensus freeware; Zoom Tapud baszossiit CB0O0AHO pacmpocTpaHsieMoe
10, ZoomVideoCommunications, Inc; Skype CBo6oaHO pacipocTpaHseMoe IPOIpH-
erapHoe mporpammuoe obecrieuenne; Dr.Web Jlorosop Ne PI'A01140022 ot «16»
Ausaps 2025 r. mexay @PI'BOY BO «/louckoit TAY» 1 OO0 «KOMITAHUA 'OH-
IOAJIb®»; 7-zip Csoboxano pactpoctpansemoe [10, GNU Lesser General Public Li-
cense; Yandex Browser Ceo6o;1H0 pacmpoctpansiemoe 10

Kabuner Ne 45 IlomemieHue i caMOCTOATENBHOW pabOTHI (3JEKTPOHHBIA YH-
TaJIbHBIN 3aJ1), YKOMILICKTOBAHO CIICI[HATH3UPOBAHHOM (yueOHOM) MeOebio, OcHaIIe-
HO KOMIIBIOTEPHOHN TEXHMKOH C BO3MOXKHOCTBIO HOJIKIIOUeHUs K ceTH "HHTepHeT" M
o0ecrieueHo JIOCTYNOM B 3JIEKTPOHHYI0 HH(OPMalMOHHO-00pa30BaTeNIbHYIO Cpery
OpraHH3aI1H.

Windows 8.1 JIuuensus Ne65429551 ot 30.06.2015 OPEN 95436094ZZE1706 ot
Microsoft Volume Licensing Service Center; Office Standard 2013 Jlumensus Ne
65429549 ot 30.06.2015 OPEN 95436094ZZE1706 Microsoft Volume Licensing
Service Center; OpenOffice CobomHo pacnpoctpansemoe 10, nmunensus Apache
License 2.0, LGPL; Adobe acrobat reader CBoOomHO pacmpocTpaHseMoe MporpHe-
TapHOe TporpaMMHoe obecrnieuenue; Z0oom Tapud baszossiit CBoOomHO pacmpoctpa-
usiemoe 110, ZoomVideoCommunications, Inc.; Skype CeoGoaHo pacmnpoctpaHsiemMoe
nporpueTapHoe mnporpaMMHoe oOecriedueHue; Yandex Browser CBobOojHo pacrpo-
ctpansiemoe [IOYandex Browser CobojgHo pacmpoctpansemoe [10; JlabopaTopus
MMMUC «AC «Harpyska» [loroop 8630 ot 04.10.2021 mexny ®I'BOY BO «/lon-
ckoii 'AY» u OO0 «JIabopatopuss MMUCy»; Jlabopatopuss MMUC [lekanat loro-
Bop Ne 773-23 ot 13.01.2023 mexxny ®I'BOY BO «/lonckoit TAY» 1 OO0 «Jlabo-
paropuss MMUCy; Jlabopatopust MMUC«IInaner» Jorosop Ne 2789-24 ot 16 mas
2024 r. r mexay ®I'BOY BO «ouckoit TAY» 1 OO0 «Jlabopatopuss MMUCy;
Cuctema koHTeHT —punbrparu SKkyDNS (SkyDNS arent) Joroop Ne 2789-24 ot
16 mas 2024 r. . OO0 «Cxait/JHC»; Dr.Web Horosop Ne PI'A01140022 ot «16»
Auaps 2025 r. mexay ®T'BOY BO «ouckoit TAY» u OO0 «KKOMITAHUA 'OH-
JAJIb®y; 7-zip CoboaHo pacmpoctpansemoe I10, GNU Lesser General Public
License

346493, PocToBckas 00-
nactb, OKTAOpbCKUI paiioH,
1. [lepcuanoBckuit, yi. Kpu-

BOIILIBIKOBA, 1oM Ne 27

AynutopusaNel06 Ilomemmenue i XpaHeHUS U MPOGIIAKTHIECKOT0 00CITyXHBa-
HHS y4eOHOro 000pyaoBaHuUs. YKOMILIEKTOBAHO CIIEIMAIM3UPOBAHHON MeOebIo JUIs
XpaHeHHs1 000pyJOBAaHUS M TEXHHYECKHUMH CPEICTBAMHU AJIS ero obciaykuBaHuUS (pe-
(pakTOMeTp, BECH IJIEKTPOHHBIC, BECHl TEXHHYECKHE, XOJOAWIBHHK, BBITSDKHOM
1mKag, CTONBI JJIsl XpaHEHHs] PACTBOPOB)
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nacts, OKTI0pECKHUil paiioH,
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