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1. HaumeHoBaHUE QM CIUATIIHHBI
®u3ukKa NoJIMMEPOB

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JIMCcIMILTHHA BXOAMT B BAPHATHBHYIO YacTh biioka « M.1 » 00pa3oBaTeabHOM MPOrpaMMBI 110 HAPABICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 03.04.03 Pagnodusuka

HAIPABJICHHOCTh DJIEKTPOHHUKA, MUKPO- U HAHOAJICKTPOHHUKA



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus AUCHUIUIMHB PU3UKA NMOJMMEPOB Y 00y4aroIerocs J0HKHbI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

03.04.03 Pagnodusuka (HarpaBIeHHOCTh : DJICKTPOHUKA, MUKPO- U HAHOAJICKTPOHHKA)

OIIK.3 criocoOHOCTh K CBOOOHOMY BIAJACHHUIO 3HAHUAMHU (DYHIAMEHTAIBHBIX PA3aeioB (PU3UKH 1
paanou3uKu, HEOOXOIUMBIX JJISl PELICHUS] HAYYHO-UCCIIE0BATEIbCKUX 3a/1a4

ITK.S crmocoOHOCTh ONMUCHIBATH HOBBIE METOUKH HHKEHEPHO-TEXHOJIOTHIECKOM eI TEIbHOCTH

ITK.6 ciocoOHOCTB COCTaBIISITH 0030phI IEPCIIEKTUBHBIX HANPABICHUH Hay4YHO-MHHOBAIIMOHHBIX
MCCIIe0BaHM, TOTOBHOCTh K HAITUCAHUIO U 0()OPMIICHHIO TATEHTOB B COOTBETCTBHUH C IMPABHIIAMH



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

03.04.03 Pagnodusuka (HanpaBiICHHOCTb: JJIEKTPOHUKA, MUKPO- U

(ak.4ac.)

HaHORJIEKTPOHUKA)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 5
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHUILIUHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 36
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 12
3aHATHI
IIpoBenenue Jad0paTOPHBIX 24
padoT, 3aHATHI 1O
HHOCTPAHHOMY fI3bIKY
CamocrosiTesibHas paGoTa 72

@®opMBbI TEKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
HtoroBoe koHTposnbHOE Meponpustue (1)
ITuceMeHHOE KOHTpOJIbHOE MeponpusTue (2)

DopMbI IPOMEKYTOUHOM

3auer (5 TpumecTp)

aTTeCTAalluH




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

duszuka noaumepos. [lepBrblii yu.nmepuoja

IIpeamer cTaTucTHYeCKO PU3NKH MAKPOMOJIEKYJI
[Ipenmer cratuctuueckoi pusnku MakpomoseKys. OCHOBHBIE TUIIBI MTOJMMEPHBIX MaKpoMolieKyid. OCHOBHbIE
COCTOSIHUSI TIOJIMMEPHBIX BEIIECTB: BI3KOYIIPYTroOe, BBICOKOAIACTHUECKOE, CTEKII000pa3Hoe,
YyaCcTUYHO-KUCTaandeckoe. OCHOBHEIE CHOCO6I>I MOJIYy4YCHU A MMOJIUMCPOB: MTOJIMMEpPU3ALIUN U
noJiMKoHAeHcanuu. [loydyeHne noaMMepHBIX CETOK U HEKOTOPBIE X CBOWCTBA.

NneanbHas noJiMMepHas uenb
CBoOoHO-couneHeHHas 1enb. ['mokocTh nonmumepHoi nenu. Llens ¢ GUKCUpOBaHHBIM BaJICHTHBIM YTJIOM.
[lepcuctenTtHas quHa u cermenT Kyna. MneanbHas nens kak ciydaifHoe Oiykaanue. YIpyrocts HacanabHON
LIENU U KJIaCCUYECKasi TEOPHsI BBICOKOJIACTUUHOCTU. Y IPYTOCTh CBOOOIHO-COUJICHEHHOM LIEMH MPHU OOIBIINX
PaCTSDKCHHUSAX.

HeuneanbHas noJimMepHasi enb
Mopenb OycuHok. CBsI3b MOjIee monuMepHou rernu. CTanaapTHas rayccoBa Mozesib. OCHOBHBIE TTOHATHS
Teopur 00BEMHBIX B3aUMOIeHicTBUN. bruHapHbIe B3auMoAeicTBUS. Y HUBEpPCATbHOCTh. KBa3uMOHOMEPBI.
JIByxmapamerpuueckas teopus. Teopus @uopu.

I'100yasipHOe cocTOsTHHE MAKPOMOJIEKYJIbI
CraTucTrueckas cymMma ueajbHOM 1IeTy BO BHEIIHEM CKUMarolieM mosie. KoHueHTpalys 3BeHbEB B I7100YI€.
Kondopmanmonnas sutponus rinooyisl. [Tpumeps! npumenenus teopuu .M. JIndmmna. UneansHas
MOJIMMEpHast LIellb B OTPaHUYEHHOM oObeMe. 3axBaT MMOJMMEPHON LeNH MOTEHIMAIbHON IMOM. AcopOuus
UeaIbHON MaKpOMOJIEKYJIbI Ha MPUTATHBAIOIIEH oBepxHocTH. [TonmnmepHas riao0yna, chopMupoBaHHas
camocoriacoBaHHbIM nosieM. Kondopmanus 601b1110H TOTUMEPHOH T7100YIIbI.

Ilepexoa kiay0ok — ri100yJia. JlunaMmuveckue cBOiiCTBA MOJTUMEPHBIX PACTBOPOB U PacIliiaBOB
Monens Pay3a: ypaBHeHHe IBH)KEHUS 3BEHA, €T0 pelIeHHe B KOHTUHYaJIbHOM Mpenesie. MakcuMaiabHOe Bpemst
penakcanuu U kodpuueHT camoauddysuu nenu. CpeAHEKBAAPATUIHOE CMEIICHUE 3BEHA.
IMuapoanHamuyeckue B3auMoeiicTBus. Mozens 3uMMa: ypaBHEHHUE IBHKEHUS 3BeHa, TeH30p O3eeHa.
MakcumanbHO€ BpeMsi penakcanun, kodgduinment camoaudysuu nenu. Heynpyroe paccesinue cBera.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. OcHOBBI (hu3UKH MaKpoMoJIeKyn : yaeoroe mocodue / O. B. bopucos, E. b. XXynuna, A. A. [Tonoukuii, A. A.
Hapunackuii. — Cankr-Iletepoypr : HUY UTMO, 2015. — 74 ¢. — Texkcr : anekTpoHHbIH // Jlanb :
ANeKTPOHHO-O0MOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/91543 (nata oGparmienus:
02.10.2020). — Pexxum mocTtyma: ajist aBTOpH3. Tojib3oBaTenei. https://elis.psu.ru/node/538801

2. I'ypeBuu A. I'. ®usuka TBepaoro rena:yuedHoe nocobdue st BTy30B/A. I'. ['ypeBuy.-CaHkT-
[TerepOypr:Hesckuii nanekr,2004, ISBN 5-7940-0117-8.-320.-bubnuorp.: c. 306-311

JdomosHuTeIbHAS:

1. ®usuka TBeproro tena. JlabopaTopHslil npakTHKYM.y4eOHOE TocoOue JUIst CTYICHTOB (PH3UUECKUX
cneuuanbHocTel By3oB/pen. A. @. Xoxnos.-Mocksa:Bricias mkosna,2001.T. 1.MeTto/1pl noiy4deHus TBEpIbIX
TeJ U MccaenoBaHus uxX cTpykTypbl.-2001.-364, ISBN 5-06-004021-6.-bubnuorp. B KoHIIE T1aB

2. ®usuka TBep0ro Tena. JlJabopaTopHbIN MPAKTUKYM.y4eOHOE TOCOOUE I CTYACHTOB (PU3MUECKUX
cnenranbHOCTel By30B/pen. A. @. XoxioB.-Mocka:Beicmas mkomna,2001.T. 2. dusndeckue cBOKWCTBA
tBepAbIX Ten.-2001.-484, ISBN 5-06-004022-4.-bubnuorp. B KOHIIE T1aB

3. I'poc6epr A. 10.,XoxmoB A. P. ITomumeps! u OuonosmmmMepsl ¢ Touku 3pennst uszuku/A. FO. I'pocoepr, A. P.
XoxioB.-Jlonronpynnseiii: Uatennext,2010, ISBN 978-5-91559-087-7.-30412.-bubauorp.: c. 300-303 (55
Ha3B.)

4. Bumikos C. A. MeToipl Hccie10BaHus OJIMMEPHBIX cucTeM: YuebHoe nocooue/Bumuskos C. A..-
ExarepunOypr:Ypanbckuii henepanpabiii yauepcutet, 9bC ACB,2016, ISBN 978-5-7996-1746-2.-233.

http://www.iprbookshop.ru/66168.html



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

https://tvkultura.ru/video/show/brand_id/20898/episode_id/155877/video_id/155877/ Anekceit X0XJ0B.
"Ymuble nonmmepsl”. 1-5 nexuus

https://tvkultura.ru/video/show/brand_id/20898/episode_id/155873/video_id/155873/ Anekceit X0XJ0B.
"YMubIe nosmumepsl”. 2-51 JEKLIHs

https://tvkultura.ru/video/show/brand_id/20898/episode id/640583/video id/640583/ Academia.
Anexceit XoxiioB. "[loninMepsl B KOHTEKCTE HAHO"

10. Ilepeyenb HH(POPMAIMOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MpoUecca Mo AMCHUIINHE

OO0pa3oBareNbHBII IPOIlece MO AUCIUILTHHE DU3HKa MOJIUMEPOB MPEIoaracT UCIOIb30BaHNE
CJICAYIOIETO POTPAMMHOTO 0OecTieueH s 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- IOCTyM B pekuMe on-line B DiekTpoHHyto 6nbimorednyro cuctemy (ObC)
- IOCTYTI B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIbHON Cpely YHUBEPCUTETA.
- HTepHeT-cepBHUCHI U 3JIEKTPOHHBIE PECYPCHI (IIOMCKOBBIE CUCTEMBI, JJIEKTPOHHAS [10YTa U T.1.)

[Tepeyenr HEOOXOIUMOTO JTUIIEH3UOHHOTO U (MJIM) CBOOOJIHO PacCHpOCTPaHsIEMOT0 TPOTrPaMMHOTO
obecrieyeHus

- IPUJIOKEHHUE, TT03BOIIsAIONIee TpocMaTpuBaTh PDF-daiins

- oucHsbIi nakeT npunoxxenuii «LibreOfficey.

[Tpu ocBoeHHMM MaTepHalia U BHIMTOJIHEHHS 3aIJaHHH TT0 JUCIUIUINHE PEKOMEHYETCSI HCTIOJIhb30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu TUCTaHIIMOHHON paOOTHI U IPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
WCTIOJIB30BAThCS:

cucteMa BusieoKoH(pepeHcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiep>kuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpe3€HTaHHﬁ, ayJIuoO- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHN,
3aJJaHUA JJ11 COBMECTHOI paboThI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepUaJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM VIl OCYLIECTBJICHUS
00pa3oBaTeJLHOI0 Npouecca 1no AMCUMIINHe

J11s1 TEKITMOHHBIX M MPAKTUYECKUX 3aHATUN TpeOyeTCs ayAUTOPHsI, OCHAIIICHHAS] MEJIOBOH (¥) UITH MapKEPHOM
JIOCKOM.

JUig rpynnoBbIX (MHAMBUAYAIBbHBIX) KOHCYIbTALMN TpeOyeTcs ayAUTOpHUs, OCHALLIEHHAsI MEJIOBOM (M) WK
MapKEepHOH JOCKOM.

Jlnist mpoBeIeHHsI TEKYIETO KOHTPOJIS TpeOyeTcs ay IUTOpHUs, OCHAILIEHHAs MEJIOBOU (M) MIJIM MapKEPHOM
JIOCKOH.

J171s caMOCTOSITENIbHOM pabOThI CTYIEHTOB TPEOYETCS Ay JUTOPHS, OCHAIIIEHHAS KOMIIBIOTEPHON TEXHUKOMH C

BO3MOXXHOCTBIO MOJIKITFOUeHUS K ceT « HTepHeT», ¢ o0ecnieueHHBIM JOCTYIIOM B DJIEKTPOHHYIO

nH(pOpMaIMOHHO-00pa30BaTeNbHYIO cpeny YHuBepcutera. [lomemenus Hayunoi 6uommorexku [ITHUY
[Tomemenust Hayunoi 6uomuotexku [ITHUY mist oGecnieuerHust caMoCTOSITEIbHON PaboThl 00yYarOIINXCS:
1. Hayuno-6ubnuorpadudeckuii otaen, kopi.l, ayma. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C



JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopr. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbBIN 321 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaTbHBIMH
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOM U T7100a7IbHONM KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblil 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 mepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMmbroTepbl, yCTaHOBICHHBIE B TIOMELICHUAX HAyYHOU OMOJIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Omneparmonnas cuctema ALT Linux;

Odwucnprii maker Libreoffice.

CnpasouHo-npaBoBas cucteMa «KoncynbrantlImocy



DOH/IbI OLICHOYHBIX CPEACTB JAJISl ATTECTAUMHU M0 AUCHHUILIHHE
du3uka NoJIMMepoB

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIJINHE I (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPHUTEPUHA UX OLICHUBAHUSA

KomMmnerennus IlnannpyemMble pe3yJabTaThl Kputepumn oniennBanusi pe3yJibTaToB
o0y4eHust o0y4eHust
OIIK.3 3HaTh: 6a30BbIC MPEACTABICHUS HeynosierBopure

CIIOCOOHOCTH K
CBOOOTHOMY BJIAJICHUIO
3HAHUSIMU
dbyHIaMEHTATBHBIX
pas3nenoB GU3NKU U
pannodu3uky,
HEOOXOIUMBIX JUISI
pElIeHUs HAyYHO-
UCCIIEIOBATENLCKUX
3a1aq

(U3UKH TTOTMMEPOB;

YMeTh: NpUMEHSATh 3HaHUS
(byHIaMeHTaJIbHBIX Pa3/1eJIoB
(bu3uku 1151 0ObSICHEHUS CBOMCTB
MOJIMMEPHBIX LIETNEH;

He 3naet 6a30Bbie npeacTaBieHus: GU3NKU
MOJINMEPOB;

He ymeer npumeHsTH 3HAHUS
dbyHIaMEHTATBHBIX Pa3eIoB (PU3UKH IS
0OBSCHEHHSI CBOMCTB TIOJIMMEPHBIX IETIEH.

YaoBJI€eTBOPUTENBH
JleMOHCTpHUpYET YaCTUYHO COPMHUPOBAHHOE
3HaHUE 0Aa30BBIX MPEACTABICHUN PUZNKU
IIOJINMEPOB;

JIeMOHCTpHpPYET YaCTHYHO COPMHUPOBAHHOE
yMEHHE NPUMEHSATh 3HAaHUS (PYHIaMEHTAIBHBIX
pa3znenoB (GU3MKU A1t OOBSICHEHHS CBOCTB
MIOJIMMEPHBIX LIETIECH.

Xopouo
JleMoHCTpHpYET CPOPMHUPOBAHHOE, HO
cojiep:kaliee OTaeNIbHbIEe POOebl 3HAHNE
0a30BBIX MpEACTaBICHUHN (PU3UKH ITOJIIUMEPOB;
JleMoHCTpHpYyeT CPOPMUPOBAHHOE, HO
cojiepkaliee OTaesIbHbIe IPOoOebl yMEHHUE
IPUMEHSATh 3HaHUS PYHAAMEHTAIbHBIX
pa3zaenoB (GU3MKU A1 O0ObSICHEHHSI CBOMCTB
MOJUMEPHBIX IETEH.

OTtim4yHo
3HaeT 0a30BbIE MPEACTABICHUS PU3UKU
IIOJINMEPOB;
VYMeer npuMeHsTh 3HaHUS (PyHIaMEHTAIbHBIX
pa3nenoB GU3MKH ISl OObSICHEHUS CBOMCTB
ITOJIMMEPHBIX LIETEH.

IK.5
CITOCOOHOCTE OIMUCHIBATD

Bnanets: paznuuHbIMU
MaTEeMaTUYECKUMHU METOIaMU

HeynosJierBopuren
He Bnaneer pa3nmn4HbIMU MAaTEMAaTUYECKUMU




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

HOBBIE METOIUKHU
WH)XEHEPHO-
TEXHOJIOTHYCCKOU
IeATEITbHOCTH

OIIMCAHUA N3YyYaCMbIX
IMOJIUMEPHBIX CUCTEM

HeynosierBopureJ
METOAaMH OMHMCAHUS U3YYaeMbIX OJIUMEPHBIX
CUCTEM
YaoBaerBopuTeabH
JlemoHCTpHpyeT (hparMeHTapHOE BIaICHUE
Pa3IMYHBIMU MaTEMaTUYECKUMU METOaMU
OMMCAaHUs N3yYaeMbIX MOJIUMEPHBIX CUCTEM
Xopouo
JlemoHCcTpHpyeT chOPMUPOBAHHOE, HO
coJieprKaliee OTAeIbHbIC TPOOEITbI BIACHHIE
Pa3IMYHBIMU MaTEMaTUYECKUMU METOaMU
OMMCAaHUs N3yYaeMbIX MOJUMEPHBIX CUCTEM
Otiamn4yHo
Braneer paznuuHbIMU MaTeMaTUYECKUMU
METOJaMH OMHMCAHUS U3YYaeMbIX OJIUMEPHBIX
CUCTEM

IK.6

CIIOCOOHOCTB COCTaBIIATh
0030pBI IEPCIIEKTHBHBIX
HaIpaBJICHUH HAYYHO-
WHHOBAIMOHHBIX
HCCIICIOBAHHUM,
TOTOBHOCTH K
HAaITMCAaHUIO U

o opMIIEHHIO TATEHTOB B
COOTBETCTBHUH C
MPABUJIAMU

3HaTh: COBPEMEHHOE COCTOSTHUE
npoOJIeMHOM 00macTH;

BrnaneTs: HaBbIKaMH COCTaBJICHUE
0030pOB 110 HAMPABIICHUIO
UCCIICIOBaHHSI.

HeynosiaerBopure
He 3HaeT coBpeMeHHOE COCTOSTHUE MPOOIEMHON
obiacru;
He Bnaneer HaBbIKamMu COCTaBJICEHHE 0030POB IO
HAMPABIICHUIO UCCIICIOBAHUS.

YaoBaerBopuTeabH
JleMOHCTpHUpYeT YaCTUYHO C(HOPMUPOBAHHOE
3HaHHUE COBPEMEHHOTO COCTOSIHUS MTPOOIIEMHOMN
obiacru;
JleMOHCTpHUpYET YaCTUYHO C(HOPMUPOBAHHOE
BJIa/ICHHE HAaBBIKAMU COCTaBJIEHHE 0030POB 1O
HAIPAaBIICHUIO UCCIIEIOBAHUSI.

Xopomuo
JlemoHcTpupyeT chOpMUPOBAHHOE, HO
coJieprkaliee OTAeIbHbIe TPOOeIbl 3HAaHHE
COBPEMEHHOTO COCTOSIHUS TPOOIIEMHOM
obnacTy;
JlemoHcTpupyeT chopMUPOBAHHOE, HO
coJiepKaliee OTACIbHBIC TPOOEIIbI BIIaJICHUE
HaBBIKAMH COCTABJICHHE 0030POB 10
HaIPaBJICHUIO UCCIIEOBAHUSI.
OT1iu4HO

3HAET COBPEMEHHOE COCTOSIHUE TIPOOIIEMHOM
o0acTy;
Bnaneer HaBbikamu cocTaBiieHHE 0030pOB 10
HaIPaBJICHUIO UCCIIEOBAHUSI.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocrtaBku : 7930

Buja MeponpusiTusi MPOMEKYTOYHOM aTTeCTALMH © 3a4eT

Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLiEHKa M0 JUCLUIIIMHE B paMKax
MIPOMEKYTOUHOM aTTEeCTAIlK ONPEENIeTCS Ha OCHOBE 6aioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX

MEPOMPHUITUSIX, TPOBOJIUMBIX B T€UEHUE YUYEOHOTO NIEpUOa.
MakcuMajibHOE KoanuecTBo 0a1oB : 100

KonBepranusi 60a/U10B B 0TMETKH

«oTau4Ho» - oT 81 no 100

«xopomo» - ot 61 o 80

«YAOBJIETBOPHUTEIBHO» - OT 50 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

Komnerenuus Meponpusitue
TeKYyLIero KOHTPOJIA
BxoaHo#i KOHTPOJIb [Ipeamer cratucTruyeckou
OIIK.3 (bU3UKY MAKPOMOJIEKY T
CITOCOOHOCTB K CBO60I[HOMy BXO}IHOQ TECTUPOBAHME

BJIAJICHUIO 3HAHUSMHU
(dyHIaMEHTAIBHBIX Pa3eiioB
¢bu3uKy 1 paanoPpu3NKy,
HEOOXOIUMBIX JUTSI PEILICHHS
HaY4YHO-HMCCIIEI0BATEIbCKUX 3a/1a4

3nanue 3akoHa ['yka. 3HaHue TOro, 4To
Xapaktepu3yet Mmoaysb FOHra. Y Mmenue

BBIUUCIIATH HHTETPAJIbl TUTIA Diiepa -
[Tyaccona.3HaHue OCHOB

MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.
YMeHue OLeHUBaTh CPETHEEPACCTOSIHUE

MEXJ1y aTOMaMH B Pa3INuHBIX (hazax
BellleCTBa.3HAHUE IIEHTPATbHON

IIPEAEIIBHON TEOPEMBI TEOPUH
BEPOATHOCTEN. Y MEHUE IPUMEHSTH €€HA

HpaKTI/IKeBHaHI/IC TOT'0, YTO TAKOC

HOpPMAaJIbHOE pacIlIpeecHUE. Y MEHUE
BBIUUCIISATH €I0 MOMEHTBI.3HaHUE TOTO, YTO

Takoe OpPOYHOBCKOE JABM)KEHHE. Y MEHHE
XapaKTepH30BaTh PACCTOSIHUU, HAKOTOPOE

"yXxoauT" OpOYHOBCKAs YacTHIIA 32 BpeMs t
OT CBOET0 MEPBOHAYAILHOTOIIOJIOKEHUSL. .

YMeHue BbIUUCIAT CyMMY
r€OMETPUYECKON TPOrpeECCUU. Y MEHUE

BBIYHCIIATD DHCPTULIO TOYCYHOMN qaCTHUIBI B
INOTCHIIMAJIBHOM IIOJIC.




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK.3

CIOCOOHOCTH K CBOOOTHOMY
BJIAJICHUIO 3HAHUSIMU
(dyHIaMEHTAIBHBIX Pa3zciioB
bu3uKky 1 paarnopu3uKH,
HEOOXOIUMBIX JIJISl PEeIICHUS
HAyYHO-HCCIICIOBATEIIbCKHUX 3a1a4
K.5

CIIOCOOHOCTH OIMCHIBATHL HOBBIC
METOJIUKHA WHKCHEPHO-
TEXHOJOTHYECKON JeATeIbHOCTH

Heunneanphas nonumepHas

O cIb

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

OCHOBHBIE THITBI TOJTUMEPHBIX
MaKpOMOJIEKYJI, OCHOBHBIE COCTOSIHUS
MOJIMMEPHBIX BEIIECTB;UIcaIbHAs U

cBOOO/IHO COWJIEHEHHAs 1IeTb; HaeaabHas
IeTb, KaK CIy4aiiHoe Oy 1aHue;
YOPYTOCTh UACATHEHON LN

OIIK.3

CIIOCOOHOCTH K CBOOOTHOMY
BJIJICHUIO 3HAHUSIMU
(dyHIaMEHTAIILHBIX Pa3/IeNoB
bu3uKy 1 paarnopu3uKH,
HEOOXOIUMBIX JUTS PEIICHHS
HAYYHO-HMCCIIEIOBATEIbCKHUX 3a/1a4
MK.5

CIIOCOOHOCTH OTIMCHIBATH HOBHIC
METOAMKH WHXEHEPHO-
TEXHOJIOTUIECKOH NeSTETLHOCTH

I'moGynsipHOE cOocTOAHUE
MaKpOMOJIEKYJIbI
IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Knaccuueckas teopust
BBICOKOAJIACTUYHOCTH; MOJIEb OYCHHOK;
OCHOBHBIE MTOHATHUS 00BEMHBIX
B3aUMO/JICVCTBUI; YHUBEPCAIBHOCTH;
teopust diopu

OIIK.3

CIOCOOHOCTH K CBOOOTHOMY
BJIJICHHUIO 3HAHUSMHU
(byHIaMEHTAIBHBIX Pa3ZIeNioB
¢bu3uKy 1 paanoPpu3NKy,
HEOOXOIUMBIX JUTSI PEILICHHS
HaY4YHO-HMCCJIEI0BATEIbCKUX 3a/1a4
IIK.6

CIIOCOOHOCTH COCTaBIIATH 0030PbI
NEepPCTIEKTUBHBIX HAIIPABICHUH
HayYHO-MHHOBAIIMOHHBIX
HCCIIEJOBaHHI, TOTOBHOCTB K
HaIMCaHUIO U 0(POPMIICHUIO
MIATEHTOB B COOTBETCTBUU C
NIpaBUIIAMHA

[Tepexon kiy60K — r7100YyIa.
JlnHaMu4eckue CBOMCTBA
MOJIMMEPHBIX PACTBOPOB U
pacIiaBoB

HNTorosoe KOHTPOJIbHOE
MeponpusiTiue

Craructuueckas CyMMa UeaibHOU 1EeTH
BO BHEIITHEM CKMMAIOIIEM I10JI¢;
KOHIICHTpAIlKs 3BEHbEB B TJI00YJIE; MOJIETb
Paysa; Mmogens 3ummMma.

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

IIpeamer craTucTHYECKON (PU3HKH MAKPOMOJIEKY T

[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHS IIPOMEKYTOUHOM aTTeCcTauuu: .3 yaca

VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcruMaibHbIi 0aJl1, BHICTABIIIEMBII 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTauuu: 0

[IpoxoaHoii 6am: 0




Iloxka3atenu oueHMBaHUSA Banabi
CryneHty npezsaraercst oTBeTuTh Ha 12 Bonpocos. Kaxaplii Bonpoc orniennBaetcs B 0,5 Oanna:- 6
NpaBUJIBHBIN OTBET Ha Borpoc - 0,5 Gaiia- HenpaBUIBHBINA OTBET Ha Bompoc - 0 Gansios
HeunneanbHas nmosiumMepHas uenb
ITpomomKUTETLHOCTD TPOBEACHUS MEPOTIPHUSTHS IPOMEKYTOUHON aTTecTanuu: 1 yaca
VYcnoBust MPOBEACHUS MEPOTIPHUATHSA: B Yachl ayANTOPHOI padoThl
MaxkcumanbHbIi 0aii, BEICTABIsIEMbIH 32 MEPONPUATHE TPOMEXKYTOUHOM aTTectanuu: 30
[Tpoxoanoii 6amt: 15
IToxa3aTen oeHMBaHUSA Banasbt
3amaua 1: BepHOE pelieHue - 2 6ajia, 4aCTUYHOE PelIeHue 3a1a4n - 1 6as1, HeBepHOe peleHe 2
100 pernieHre oTcyTcTByeT - 0 6aios.
3amaua 3: BepHOE peleHue - 2 6aja, YaCTHYHOE PelIeHue 3a1a4n - 1 6as, HeBepHOe peleHe 2
00 pernieHre oTcyTcTByeT - 0 6aios.
3amaua 2: BepHOE peleHue - 2 6ajia, 4aCTUYHOE PelIeHue 3a1a4n - 1 6as, HeBepHOe pelieHe 2
00 pernieHrue oTcyTcTByeT - 0 6aios.
31ech yKazaHbl KPUTEPUU TOJTYUYECHHUS IIEPBUYHBIX OAJJIOB 32 KOHTPOJIBHOE MEPOTIPHUSTHE. 0
Htorossie 6amibl B pedTUHT 1o aucuuiuinie paccuntbiBaeT ETUC cornacno Bkiaay (30%)
KOHTPOJIBHOI'O MEPOIPUATHS B UTOIOBYIO OLIEHKY.
I';100yasipHOE COCTOSIHME MAaKPOMOJIEKYJIbI
IIpoO0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus mpoBeaEHUS MEPONIPUATHUS: B YAChl ay/INTOPHOM padoThI
MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 30
[Tpoxoanoii 6amn: 15
IToxa3aTesn oneHMBaHUsA Baniabi
3amaua 1: BepHOE pernieHue - 2 6aia, 4aCTUIHOE peIIeHe 3a1a4n - 1 0as1, HeBEepHOE PeIIeHHe 2
1100 pereHre oTcyTcTBYeT - 0 6aoB.
3amaua 2: BepHOE penieHue - 2 6ania, 4aCTUIHOE peIIeHUe 3a1a4n - 1 0au1, HeBEepHOE PeIIeHHe 2
1100 perieHre oTcyTcTBYeT - O 6asoB.
3amaua 3: BepHOE penieHue - 2 6ania, YaCTUIHOE peIIeHue 3a1a4n - 1 0a1, HeBEepHOE PEIIeHHe 2
1100 perieHre oTcyTcTBYeT - 0 6asoB.
35ech yKa3zaHbl KpUTEPUH MOJIyUYEHHUS IEPBUYHBIX OAJIIOB 32 KOHTPOJIBHOE MEPOIIPHUSITHE. 0

HToroBeie 6amibl B peWTHHT 1o aucuuiuinie paccunteiaeT ETUC cornmacHo Bknazny (30%)
KOHTPOJIBHOI'O MEPONPUATHS B UTOTOBYIO OLICHKY.

Ilepexon kiay0ok — riiodyJia. JlnuHaMmn4yeckue CBOCTBA NMOJUMEPHBIX PACTBOPOB U PacIlIaBOB

[TpoaomKUTENT HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
VYcnoBus poBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PadoThI

MakcumanbHBIA 0ajl, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
[Tpoxomnoii 6amt: 20

Iloka3aTey OoLEeHUBAHUSA

Bajaasl

33.,[[3.‘18., OLCHUBArOMasACA 1mo CJ'ICI[YIOIJ_Ieﬁ CXCME: BCPHOC PCHICHUC - 2 68.)'[.]'[3., JaCTUYHOC PCIICHUC

2




3amaun - 1 Oas, HeBepHOE pelIeHue IN00 pelieHrne oTCyTCTByeT - () 6aioB.

2 3a71a4M, KaK/1asi U3 KOTOPBIX OLIEHUBAETCS 10 CIEAYIOIICH cXeMe: BEepHBIi OTBET - 1 Oan,
HEeBepHBIN oTBeT - 0 6ayuIoB.

4 Bompoca, KaXx bl U3 KOTOPBHIX OIEHUBACTCS M0 CIEAYIOIIECH cxeme: BepHbIi oTBeT - (.5 Oaina,
HEeBEepHBIN 0TBeT - 0 6ayuIoB.

371ech yKa3zaHbl KpUTEPUU MOJIyUYEHHUS IEPBUYHBIX OAJIIIOB 32 KOHTPOJIBHOE MEPOIIPHUSITHE.
HtoroBeie 6auibl B pedTHHT 1o aucuuiuinie paccunteiaeT ETUC cornmacno Bknazny (40%)
KOHTPOJIBHOI'O MEPONIPUATHS B UTOTOBYIO OLICHKY.




