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1. MACHHOPT ®OHJA OINEHOYHBIX CPEJACTB

no muctumuimae MeToabl 3aIMTHI M IPpeoopa3oBanue nHpopManum

OneHouHBIE CpEJICTBA COCTAaBJIAIOTCA B COOTBETCTBUM C paboyeil mporpaMmoi
JUCLHUIUIMHBL U MPEJICTABISAIOT COOONH COBOKYIHOCTbh KOHTPOJIbHO-U3MEPUTENIBbHBIX MaTepHaoB
(TunoBble 3agaun (3aJaHMs), KOHTPOJbHBIE pabOTHI, TECTbl W Jp.), NpeIHa3HAUYEHHBIX IS
U3MEPEHUs YPOBHS TOCTHKEHUS 00y4YarOIIMMUCS YCTaHOBIICHHBIX PE3yIbTaTOB 00ydeHUsI.

OneHouHble CpeNCTBA UCIIOIB3YOTCS IPU IPOBEICHUH TEKYILErO0 KOHTPOJIS
YCIIEBAEMOCTHU U IIPOMEKYTOUHOM aTTECTALIUH.

1.2. MecTo AucuuiuinHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl
HAIIPpaBJICHUS MOAT0TOBKH

VYuebnas gucumiuimHa «MeToabl  3amuMTel W npeoOpa3oBaHue  HMHMOPMALMY
npezcTaBisieT co00H AUCHUIUIMHY IO BHIOOPY CTY/IE€HTa, OTHOCUTCS K BapUaTUBHOM YacTH OJioKa
bl.  «/lucuumnuasl (Momynu)». M3ydenue ydeOHOW IUCUMIUIMHBI «METOIBI 3alUThl H
npeoOpazoBanue MHGOpManuu» Oa3upyeTcs Ha 3HAHMSIX, YMEHHSX M HaBbIKaX, MOJYYEHHBIX
CTYJEHTaMH IIPY U3YyYEHUU IUCLHUIUIMH: «MareMarukay», «/lucKkpeTHas MaTeMaTHKa.

N3yuenne yueOHON NUCHMIUIMHBI HEOOXOIMMO IJii OCBOCHHUSI TaKWUX JUCLMIUIAH, KaK
«CucTemMbl HCKYCCTBEHHOIO HUHTEIIEKTa», «HelpoHHblE ceTH U HEHPOKOMIBIOTEPHIY,
«BBICOKONIPON3BOAUTENBHBIE BBIYMCICHUS» WU INPOU3BOACTBEHHON npakTuku «lIpaktuka mno
HOJYYEHUI0 NEPBUYHBIX NPOPECCUOHATIbHBIX YMEHHI M HAaBBIKOB, B TOM YHCIIE€ MEPBUYHBIX
YMEHMH U HaBBIKOB HAYYHO-UCCIIEOBATEIBCKOMN IEATEIBHOCTI.

Tabmuna 1 - [Tepedenp kKoMneTeHIHA, (HOPMHUPYEMBIX B TIPOIIECCE OCBOCHHUS TUCITUTUTHHBI

Kox
KOMIIETEH HanmenoBanmue pe3yJjibTara o0yueHust
19707

CrnocobeH TpPHUMEHSATH €CTeCTBEHHOHAYYHBbIE M OOIICHHKEHEPHBIC 3HaAHUS,
OIIK -1 | meTombl MaTeMaTHYeCKOTO aHajdu3a W MOJCIUPOBAHUS, TEOPETUUYECKOTO U
HKCIIEPUMEHTAIILHOTO UCCIIEI0BAHMS B TPO(ECCHOHAIBHOM JAESITEIIbHOCTH

KoHeuHbIMU pe3ynbTaTaMu OCBOCHUS JUCITUTUINHBI SBISIOTCS C(HOPMHUPOBAHHEIC
KOTHUTHBHBIE JIECKPUTITOPHI «3HATHY, KYMETBY, «BIIA/IEThY», PACIHUCAHHBIC TIO OTJEIEHBIM
KomreTeHIusiM. @opMUpOBaHUE ECKPUTITOPOB MPOUCXOIUT B TEUEHUE BCETO CEMECTpa
0 ATaraM B paMKaX KOHTaKTHOW paboThl, BKIIOYAIOLIEH pa3InyHble BUIbI 3aHATHIA U
CaMOCTOSITENIbHOW PaboThl, C MPUMEHEHUEM PA3INYHBIX (POPM U METOI0B O0yUCHHUS
(Tabmn. 2).

Tabnuna 2 - @opMupoBaHre KOMIETEHIIMH B TPOLIECCE U3YUEHUS AUCIUILIINHBL



Kon YpoBeHb Nunukaropel Bun yuebnsix | Kontpo | Ouenounsie
KOMIIETEHIIUU OCBOCHUS JTOCTHUXXEHMU S 3aHATHH, JINPYEM | cpedcTBa,
KOMIIETCHIINHI KOMIIETEHIIUI paboTHl, bIC HUCTIOIB3yEMBIE IS
hopmsr Ul PAACT | onenku YPOBHS
MCTObI bl " chopmupoBaHHOCTH
oOydeHus, TEeMBI KOMITeTEHITHH
CHOC06CTBy}O JUCIIUIT
mue JIMHBI
¢dbopmupoBan
HIO H
Pa3BUTHIO
KOMIICTCHITUH
OIIK-1. 3Haer
CrocobeH HenocTtaTouHbIH | OCHOBEI
IIPUMCEHATH YPOBEHb MaTEMAaTUKU,
CCTCCTBCHHOHAY | Fa30pprit uzukw, JIeKIIOHHbBIE Omnpoc,
YHBIE  yooBeHb BBIYMCIIMTEIILHOMN S — Paszien | KoHTpobHas
OOLICHHKEHEPH Cpennnii TEXHUKH CaMOCTOSITE 1-4 | paGora, TecTOBBIE
ble SHAHUA, | yiopent, MPOTPAMMHUPOBAHUS | pyag paGoTa 3a1aHus
METO/IbI Bricokuii
MaTeMaTH4YeCKOr
YpOBEHBb
0 aHaiau3a
YmMmeer
u S
Henocrarounsrii | pemarsb
MOJICIIUPOBAHUS
YpOBEHBb CTaHJapTHBIC
)
Ba3oBLIi npo(heCCHOHANBHBIE
TEOPETHUYECKOTO a30BbIH
yYpOBEHb 3aJ1a4M C
M DKCIIEPUMEHTA
P Cpennuii HPUMCHCHHEM IIPAKTUYECKU Ompoc,
BHOTO
DPOBEHb CCTECTBCHHOHAYTHBL | ¢ 3ahqTH, Pasnen | KontponbHast
HCCNEIOBAHUA B | Y. -
BhICOKH CaMOCTOSITEN 1-4 | paGora, TecToBbIE
npodeccuoHab 0O0IIIEeNHKEHEPHBIX
. pHas paboTa 3aJaHus
HoM YPOBEHb N
3HaHWUH, METOIOB
ACATCIIBHOCTH MaTEeMaTUUYECKOI0
aHaansa u
MOJICIIUPOBAHUS.
Bnaneer
HenocTatouHbsli | HaBBIKAMH MIPAKTUIECKH
YPOBEHb TEOPETHUYECKOT0 1 € 3aHATHu,
bazoBbrit AKCIIEPUMEHTAIIBHOT | CAMOCTOSTE Ompoc,
YPOBCHb 0 UCCJIICAOBAaHUA bHasA pa60Ta, Paznen KOHTpOJ'IBHaH
Cpennuit 00BEKTOB MpaKTU4yeCcKa 1-4 paboTa, TeCTOBBIC
YPOBEHb npodecCUOHAIBHON | s OJrOTOBKA 3a7aHus
BrICOKHiA JIeSITETLHOCTH
YPOBEHB




2. MTEPEYEHb OLIEHOYHBIX CPEJICTB'

TabOmuma 3
No | HaumeHoBanue | XapaKTepHUCTHKa OLIEHOYHOIO CPEACTBA IIpencraBnenue
OIICHOYHOTO OIICHOYHOTO
CpencTBa cpencta B DOC
Onpoc CpencTBo KOHTPOJISL YCBOCHUS yueOHOro MaTepuana | Bompockl 1o
TEMBI, pa3jieia Wik pa3eiaoB JUCHUTUINHBI, TeMaM/pazjesiam
OpraHM30BaHHOE KaK yueOHOE 3aHATHE B BUJIC JACIIUTITUHBI
cobeceroBaHMsI MPETIOaBATENSA C 00 yIAFOIIIMMHUCH.
Tect CpenctBo, Mo3BOJIAIONIEE OLICHUTh YPOBEHb 3HAHUU TecToBEBIE
oOyyaromerocs myTéM BeIOOpa UM OJTHOTO U3 3a71aHusl
HECKOJIbKMX BapUaHTOB OTBETA HAa MOCTABJICHHBIN
BOIpoc. BO3MOXHO UCIIOIB30BaHUE TECTOBBIX
BOIIPOCOB, MPEAYCMATPUBAOIINX BBOJ
00y4JarUMHUCs KOPOTKOTO M OHO3HAYHOTO OTBETA
Ha MMOCTaBJICHHBIN BOIPOC.
KonTponbHas O11€HOYHOE CPEJICTBO, OPUEHTUPOBAHHOE Ha 3aganue s
pabora BBITIOJIHCHHE KOMIUIEKCHOM pabOThI, OCBEIIAIOIICH BBITTOJTHEHUS
HECKOJIBKO aCIEeKTOB MpeIMeTa JUCIUTLIINHbI KOHTPOJILHOM
(paxynpTaTHBA) paboThI

*[Ipusedennvlil nepeueHs OYEeHOUHbIX CPeOCmE NPU HeOOX0OUMOCIU MOdicem OblMb OONOIHEH.

1 o <
Vka3sIBaroTCs OLICHOYHBIC CPEACTBA, IPUMECHACMBIC B X01€ pC€aIu3allun pa60qen MporpaMMbl TaHHOU

JIACIUIIIAHBL.




3. OIUCAHME IMOKA3ATEJIE U KPUTEPUEB
OIIEHUBAHWS KOMIETEHIIAN

OHGHI/IBaHI/Ie PE3YIBTATOB O6yLICHI/I${ IO JUCHHUIIIIMHE MeToabl 3a1IMTHI M IPE00pPa30BaHUE

I/IHQOQMQ!!I/II/I

OCYHICCTBIIACTCA B COOTBECTCTBUU C ITonoxenuem o TCKYIIEM KOHTPOJIC YCIICBACMOCTH U

IIPOMEXKYTOUHOM aTTeCTalli 00y4aroIuXCsl.

[TpenycMOTpeHbI clieAyronre BUAbl KOHTPOJIS: TEKYIIUH KOHTPOJIb (OCYIIECTBICHUE

KOHTPOJISI BCEX BUOB ayIUTOPHOM M BHEAYIUTOPHOM JIEATEIBHOCTH 00YJaroIIerocs ¢ 1eIbio
MOJTyYCHUS TICPBUYHON MH(DOPMALIMH O X0J/I€ YCBOCHHUS OTICIBHBIX 3JICMEHTOB COJICPIKAHUS

JUCITUILIMHBI) U TIPOMEKYTOYHAS aTTecTalus (OIECHUBACTCS YPOBEHb U KA4ECTBO MOITOTOBKH
10 JUCHUTUIMHE B 1IEJIOM).

Ilokazarenu u KpUTCPpHUH OLICHHBAHUA KOMHCTGHHHﬁ, (bOpMI/IpyeMBIX B IIPOLECCE OCBOCHUA

JTAaHHOHM JTUCUMILIMHEI, OMMCcaHbl B Ta0I. 4.

Tab6numa 4.

Kon YpoBeHb WNHnukaTopsl JIOCTHOKCHHS Kpurepun orieHHBaHMS pe3yJITATOB

KOMITCTCHII | OCBOCHUS KOMIETEHIU 00yuenus

u KOMITCTCHIIH

71

OIIK-1. 3Haer

Cnocoben HenocrarouHn | OCHOBBI MaTeMaTuKH, (U3HKH, He 3Haet ocHOBBI MaTeMaTuku, GU3NKH,

MIPUMCHSITH blif ypOBEHb | BBIYMCIMTEILHOM TEXHUKH U BBIYHCIUTEILHOM TEXHUKH U

€CTEeCTBEHHO pOrpaMMHUPOBAHUSL. IpOrpaMMUPOBAHUSL.

HAyqHBIC M | Bazopprif 3HaeT OCHOBBI MaTeMAaTHKH, (PU3HKH,

O6HICI/IH)K€HC ypOBeHI; BI)I"IHCJII/IT@JIBHOIZ TCXHUKU N

PHBIC IpOrpaMMHUPOBaHHS.

3HaHMUS, ”

METOIE! Cpenuuit XOopo1110 3HaeT OCHOBBI MavlTeMamKH,

MaTemaTigec | YPOBCHD (GU3UKH, BBIYHUCIUTEIILHOW TEXHUKH

KOT'O AHANN3A U IIPOrPAMMUPOBAHMSL.

" Bricokuii OTIM4YHO 3HAET OCHOBBI MaTEMATUKH,

MOJienMpoBa | YPOBEHb (bu3UKHM, BEIYUCTUTEILHON TEXHUKU U

HUSL, pOTrpaMMHUPOBaHHS.

TEOPETUYECK YmMmeer

oro u| Hemocraroyn | pemaTh cTaHIapTHBIC He ymeer pemiath cTanaapTHbie

OKCIIEPUMEHT | Bl YPOBEHb NPO(ECCHOHANBHBIE 3a1a4H € npodeccuoHaIbHbIC 3a7a9U C

aJIBHOTO IIPUMCHCHUCM MPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U

HCCIENOBAHU €CTECTBCHHOHAYYHBIX 1 OOLIENHKEHEPHBIX 3HAHMUI, METOJI0B

1 B ODILIEHHIKEHEPHBIX 3HAHMIA, MaTeMaTUYECKOIo aHaJIn3a U

HpO(beCCI/IOH METOI0B MATEMATUYCCKOT'O MO]IeJ'II/IpOBaHI/IH.

aNbHOM bazoBeiii AHAJTI3A 1 MOACTMPOBATHA. YMeer pemarh cTaHAapTHBIC

ACATENBHOCT | ynopeHb npodeCCHOHANBHBIC 3a1a4H C

28 NPUMEHEHHUEM €CTECTBEHHOHAYYHBIX H
0OIIeMH)KEHEPHBIX 3HAHNH, METO/IOB
MaTEMATHYECKOTO aHajIu3a U
MOJICTUPOBAHHS.




Cpenuuit
YPOBEHb

XOpo1110 YMEET pemaTh CTaHJapTHBIE
npodeccuoHaIbHBIC 3a7a9H C
IMPUMECHCHUEM €CTCCTBCHHOHAYYHBIX U
OOIIEMHKEHEPHBIX 3HAHUI, METOJIOB
MaTeMaTH4eCKOro aHaIu3a u

Bricokuii
YPOBEHB

MOJICJINPOBAHMUS.

OTIMYHO yMEET peliaTh CTaHIaPTHBIC
npogeccuoHaIbHbIE 3aauu C
NPUMEHEHHUEM €CTeCTBEHHOHAYYHBIX
00IIeMHKEHEPHBIX 3HAHUN, METO/I0B
MaTEeMaTHYeCKOro aHali3a U
MOJIETTUPOBAHHSI.

Bnaneer

Henocratoun
bl YPOBEHb

bazosuiit
YPOBEHb

Cpennuit
YPOBCHB

Bricokuit
YPOBEHb

HaBBIKaMH TEOPETUYECKOTO U
AKCIIEPUMEHTAIBHOIO
UCCIIEIOBaHUsI OOBEKTOB
npoQecCuoHaNbHOM
JIeSTEIIbHOCTH.

He Bnageer

HaBBIKAMU TEOPETUYECKOTO U
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
00BEKTOB MPOPECCHOHATBHOM
JESITeIBbHOCTH

Brnazneer HaBbIKaMu TEOPETUYECKOTO U
IKCIIEPUMEHTAILHOTO HCCIICAOBAHHUS
00BEKTOB npoecCuoHaIbHON
JESITeIBbHOCTH

Xopouio BJIaJICET HaBbIKaMHU
TEOPETUYECKOTO0 W HKCHEPUMEHTATBHOTO
HCCIIENOBAHNS 00BLEKTOB

npoheccuoHaTbHON AeSITENbHOCTH

Brnazneer Ha BBICOKOM YPOBHE HaBbIKaMU
HaBbIKaMH TCOPETUUICCKOI'O n
OKCIIEPHUMEHTAIBHOTO VICCJIC/IOBAHMS
00BEKTOB npodeccHOHaIbHOM
JeSTeTbHOCTU




4. Metoanyeckue MaTepuaJibl, ONpe/e/isilolue Mpoue1ypbl OeHUBAHUS Pe3yJIbTATOB

00y4eHust

[To Buaam 3amgaHuil MPUBOAMUTCS OMHMCAHHE TOTO, KAKUM 00pa3oM HEOOXOIMMO BBIOJIHUTH
JAHHOE 3aJaHue, CIIOCOOBI M MEXAaHU3MBI €r0 BBHINOJHEHHUS, BBIOOpD HOMEpa BapHaHTa M Jp.
[TpuMepbl METOAMYECKHX MaTEpUANIOB, OMPEACINSIONINX MPOLEAYPY OLEHUBAHHS PE3yJIbTaTOB
00y4YeHHSI, XapaKTePU3YIOIIUX ITAIbl (POPMUPOBAHHS KOMITETCHIINH:

KeiicoBbie TeXHOJIOTHH KaK CPEeICTBO (POPMHUPOBAHUS KOMIIETEHLINN

MeTOI[I/I‘-IeCKI/Ie YKa3aHusd 110 pa3pa60TKe OLCHOYHBIX CPCACTB

Pa3paboTka 1 mpuMeHeHue AEIOBbIX UTP

(DOPMI/IpOBaHI/Ie l'IOpT(bOJ'II/IO, o6yqa}omer00}1 KaK COBpEMEHHAas OLICHOYHAasA TCXHOJIOTUA

Hurle MCTOAUYCCKUC MAaTCpHAJIbI, OIIPCACIIAOIINEC POUCAYPbl OLICHUBAHUA PC3YJILTATOB

00y4eHHs B XOJI€ pealn3anun padodei mporpaMMbl JUCIUILTHHEI

5.MartepuaJibl 1Jisl NPOBeAeHH TeKYIEero KOHTPOJIsI U MPOMeKYTOUYHOI aTTecTaluu

TemaTnka pedepaToB, IPOEKTOB, TBOPYECKHUX 32/IaHUM, IcCe U T.II.
He npenycmorpeno

Bomnpocs! k 3a4eTy ¢ OLEHKOIi:

16.
u3 TeopUM:
17.
18.
19.
20.
21.
22.
23.

Omnpenenenue hopmynsl B 1B

Jlornueckue onepanuu B 1B

JAH® u ux coepiieHHbIe (GOPMBI

KH® u ux coBepuieHHbIE (POPMBI

®opmyinsl B UTID

CemanTtuka B UI1D

[TonsTue anroputma

Boruncnumseie GyHKINN

Mammna TreropHra

Heuerkue anroputmsl

[ToHsiTHE HEYETKOTO MHOXKECTBA U (PYHKIIUS PUHAAIIEKHOCTH
OO0berHEHNE HEYETKUX MHOYKECTB

ITepeceueHre HEYETKMX MHOKECTB

JlononHeHne U pa3HOCTh HEUETKUX MHOXKECTB

OcHOBHBIE CBOMCTBA ONEpaLUii C HEUETKUMU MHOXECTBAMU
Teopema: 00 OTCYTCTBUU HEKOTOPBIX cOOTBETCTBUM (hopmyin n3 TeopHM u

Paccrosinre Mex 1y MHOKECTBAMH MO XE€MHHTY.

Paccrosinne mexay MHOkecTBamu 1o EBknnny

Yerkue MHOkeCTBa [I-ypOBHS 111 HEUETKHUX MHOKECTB - [I-cpe3bl
CaoiictBa O-cpe3os:

Teopema o OmvKaiiieM 4eTKOM oAMHOXKecTBe 11t HM:
Teopema 0 JEKOMITO3UIINH:

I/IHI[I/IKaTOpI)I HCUYCTKOCTHU



24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

Hedazudukarus HEYSTKUX MHOKECTB

IToHsiTHE HEYETKOTO OTHOLLEHNUS

Komno3uius He4€TKUX OTHOIICHUH

MHOKeCTBEHHBbIE IEUCTBUS C HEUETKUMHU OTHOLICHUSIMHU
OO0001IeHHBIH PUHITUT 3a/1e

Heuerkue yncina

Heuerkas ¢pynkuums

Heuertkwuii rpad

Heuerkoe nousiTie HCTUHHOCTH

Heuerkasa konproHkMA. Heuerkas Mu3brOHKIMSA
Heuerkoe otpunanue. HeueTkoe ncumcieHne BbICKa3bIBAHUI
Heuerkas 0a3a 3Hanuil. Heuetkuii anropurm

Kontpomupyemsie komnerenuuu: OITK — 1

OrneHka KOMIETEHIINI OCYIIECTBIIIETCS B COOTBETCTBUU C Tabnuiei 4



JUCT PETUCTPAIIMA U3SMEHEHU

/o

Howmep u nara npotokoia
3aceqaHus kadeapsl

HepequL N3MCHCHHBIX
ITYHKTOB

Iloamuce
3aBeIyIOIIETO
kadeapoi




