MHUHHCTEPCTBO CEJIbCKOI'O XO3SCTBA POCCUMCKOM ®EJIEPALINNA
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/)KETHOE
OBPA3OBATEJIBHOE YUYPEKJIEHHUE BBICHIEI'O OBPA3OBAHUS
«KEBCKASI TOCYJIAPCTBEHHASI CEJIbCKOXO3SIMICTBEHHASI AKAJIEMUST»

Per. Ne

VTBEPXKJIAIO

IIpopexTop /_Hq_fy_qeﬁﬂ()'ﬁ ‘pabote

uﬂf/l HB AxMapoB

PABOYAS TIPOIT'PAMMA

WHxenepHbIe NPHKIAHbIE MPOrPaAMMBbI B
3JIEKTPOIHEPreTHKE

Hamnpagienne noaroroBku «Azpounsicenepun»
Hanpagiennocts (npodunas) «Inekmpocnabcenuen
KBanupukanus BeINycKHAKA — 6akaiaep

®opma o0ydeHHs — OUHASA, 3004HAA

Hoxesck 2018



OI'TABJIEHHME

1 HEJIM 1 3AJAYM OCBOEHUA JUCHUIUINMHBI «MHXEHEPHBIE ITPUKJIAIHBIE
ITPOT'PAMMBI B OJIEKTPOOSHEPIETUKE»......coiiiiiiiiiiiiceeeeeeeece e 3

2 MECTO JUCHUIIJIMHBI B CTPYKTVYPE OOIL....c..ooiiiiiiiiiiiiiiiiiiiiieececceeeceese e 4

3 KOMIIETEHIIMN ObYYAIOHIEI'OCS, ®OPMUPYEMBIE B PE3VIJIBTATE OCBOEHUA
JUCHUIIMHBI «MHXXEHEPHBIE ITPUKJIAIHBIE ITPOI'PAMMEBI B
OJIEKTPOOHEPI'ETHUKE» U IIEPEYEHD INTAHUPYEMBIX PE3VJIBTATOB OBYUEHUSI ........ 5

4 CTPYKTVYPA U COAEP’)KAHUE JUCHUITJIIMHBI «MHXEHEPHBIE ITPUKJTAIHBIE

[MTPOI'PAMMBI B DJIEKTPOSHEPTETUKE» (0YHOAS POPMA) ..ottt 6
CTPYKTVYPA U COAEPXXAHUE JUCHHUIUINHDBI «MHXEHEPHBIE ITPUKJIA/IHBIE

[MTPOI'PAMMBI B SJIEKTPOSHEPTETUKE (3209HAST POPMA) ..ot 10
5 OBPA3OBATEJIBHBIE TEXHOJIOIMH ......cc.ooiiiiiiiiiiiiieeeeceeeeeece et 13

6 OUEHOYHBIE CPENCTBA JUUI TEKYIIET'O KOHTPOJI1 VCIIEBAEMOCTH,
I[TPOMEXYTOYHOU ATTECTALIMN 110 U'TOI'AM OCBOEHUA INCLHUITJIMHBI 1 YYEBHO-

METOJIMYECKOE OBECIIEYUEHUE CAMOCTOSITEJILHOM PABOTBI CTYJIEHTOB............. 14
7 YUEBHO-METOMYECKOE 1 UHOOPMAIIMOHHOE OBECITEUEHUE JIUCITATUIMHBI
«AHKEHEPHBIE MTPUKJIAJIHBIE [TIPOTPAMMBI B DJIEKTPODHEPTETUKE ... oo 21
8 MATEPUAJILHO-TEXHUYECKOE OBECITEYEHUE JIUCLIATUIMHBI « MHXEHEPHBIE
[TPUKJIATHBIE TIPOTPAMMUBI B DJTIEKTPODHEPTETUKED ..o 24
DOHJT OLIEHOUHDBIX CPEJICTB .o ee e ee e eesee s eeeeeeseeses e ees e eeseeseseeeseeseeens 25



1 HEJIU U 3AJJAYHA OCBOEHUS TUCHUTIINHBI
«MHKEHEPHBIE TIPUKJIATHBIE IPOTPAMMBI B
YJIEKTPODHEPTETUKE»

Lenwvio océoenusn oucyunaunst «VHXKEHEPHBIE MPHUKIIATHBIEC IPOIPAMMBI B 3JIEKTPO-
SHEPTETUKE» SIBISACTCS O0yUEHHE CTY/ICHTOB:

- o0IIMM BOIIPOCaM TEOPUU MOJICITHPOBAHMS,

- METOoJIaM IOCTPOCHHUS MaTeMAaTHYECKHUX MOJIEJICH SHEePreTHYECKUX CHUCTeM U (op-
MaJIbHOT'O OMUCAHUSI IPOLIECCOB U OOBEKTOB,

-  TPUMEHEHUIO MAaTEMATUYECKUX MOJEIIEH Il MPOBEICHUS BEIYMCIUTEIbHBIX JKCIIE-
PUMEHTOB U PELICHUS] ONITUMHU3AIMOHHBIX 3a/1a4.

3adauu uszyuenusa oucyunauHsl:

- O3HAaKOMJIEHUE CTYJIEHTOB C OCHOBHBIMH MOHSATHSIMH MOJAECIUPOBAHUS, TEOPETUUECKUMHU
MOJIOKEHUSAMHU U IKCIIEPUMEHTAIBHBIMU JTAHHBIMU, UCIIOJIb3YEMBIMU JIJI1 TOCTPOCHUSI MaTeMa-
THUYECKUX MOJEIICH;

- 00yuyeHHWe MaTeMaTHYECKUM METOJaM MOCTPOCHHS MojJeNied U UX KA4YeCTBEHHOI'O HC-
CJIEOBaHMs, YUCIECHHBIM METOJAM peanu3zauuu mojened Ha OBM, MeTonam MOCTaHOBKH U
MIPOBEACHUS BBIYUCIUTEIBHBIX SKCIIEPIMEHTOB (ITPOTHO30B) ¢ MAaTEMaTHICCKUMH MOJICIISIMH U
AHAJIN30M UX PE3YJbTATOB,;

- H3Yy4YCHHE TMPUMEHEHHS MATEMATUYECKUX MOJEJEH I PEIICHHS ONTUMH3ALMOHHBIX
3aj1ad4.

B pesynbTaTe OCBOEHUS AUCIUILIMHBI OOYYAIOIIUICS JTOJDKEH OBJIAJIETh OCHOBHBIMHU
TpeOOBaHUAMHU, XapaKTEPU3YIOIIUMHU TPO(PEeCcCHOHATBHYIO IeATEILHOCTh OaKaIaBpOB.

ObJ1acTh npogeccHOHATBLHON AesITeJIbHOCTH BBITYCKHUKOB, OCBOMBIINX IPOTPaMMBbI

OakanaBpuara, BKIIOYAET:

- 3(hdexTuBHOE HCTOIB30BAHUE U CEPBUCHOE OOCIY)KHBAaHUE CEIIbCKOXO3SWCTBEHHOU TeX-
HUKHU, MallliH ¥ 000pYyIOBaHMS, CPEJICTB AIEKTPUPHUKAIIMN U aBTOMATH3alMH TEXHOJIOTH-
YEeCKUX IPOIIECCOB MPHU MPOU3BOJACTBE, XPAHEHUH U NepepadOTKe MPOAYKLUU pacTeHHe-
BOJICTBA M )KUBOTHOBO/ICTBA;

- pa3pabOoTKy TEXHHUYECKHUX CPEACTB JUII TEXHOJIOTHYECKOW MOJIEPHMU3ALMNU CEIbCKOXO3Si-
CTBEHHOT'O NMPOU3BOJICTBA.

O0bexkTamMu npogeccHOHANBHON JAeATeIbHOCTH BBITYCKHUKOB, OCBOMBIIMX IHPO-
rpammy OakajiaBpuara, siBIsIFOTCS:

- MAIIMHHBIC TEXHOJIOTUH U CHUCTEMBI MAIIMH JUI MPOU3BOJACTBA, XPAaHEHHUS U TPAHCIOPTH-
pOBaHMs NPOAYKIMU PACTEHHUEBOJCTBA U KUBOTHOBOJCTBA, TEXHOJOTHMH U CPEJCTBA IMPO-
U3BOJICTBA CEJIBCKOXO3SHCTBEHHON TEXHHKH, TEXHOJOTHMH TEXHMUYECKOTo OOCIyKHBaHUS,
JMAarHOCTUPOBAHUS M PEMOHTa MAIIMH U 000PYAOBaHUS, METOABI U CPEICTBA MCIIBITAHUS
MallliH, MallIMHbI, YCTAaHOBKH, anMapartkl, MPUOOPs 1 000pyAOBaHUE JJIsl XpaHEHUS U TIep-
BUYHOU nepepaboTKU MPOAYKIMU PACTEHUEBOACTBA U )KMBOTHOBOJICTBA, a TAK)KE TEXHOJIO-
TMH U TEXHUYECKHE CPEJICTBA MepepadaThIBAIONINX [IEX0B U MPEIIPUITHH];

- DNIEKTPUPHUIMPOBAHHBIE W ABTOMATH3HMPOBAHHBIE CEIHCKOXO3SHCTBEHHbIE TEXHOJOTHYE-
CKHE TMPOIIECChl, AEKTPooOOpyAOBaHHE, SJHEPreTUUECKUE YCTAHOBKU M CPEJCTBA aBTOMa-
TU3AIUH CEIHCKOXO035IICTBEHHOTO M OBITOBOIO HA3HAUYCHUS;

- BHeprocOeperarnme TeXHOJIOTUN U CUCTEMBI AJIEKTPO-, TEIUIO-, BOJIOCHA0KEHHUS CEIbCKO-
XO03SIUCTBEHHBIX OTpEOUTENEH.



2 MECTO JMCIIMIIJIMHBI B CTPYKTYPE OOII

Huctuminna « MHxeHepHble MPUKIIaJAHbIE TPOTPaAMMbI B AJIEKTPOIHEPreTHKEY BKIHOYE-
Ha B AMCLMIUIMHBI 110 BEIOOPY BapuaTUBHOM yacTu OJoka 1.

Opranuzanusi U3y4eHHs JTUCHUIUIMHBI MPEeyCMaTPUBAET YTCHHE JICKIIMM, MPOBEACHUE
1a00paTOpPHBIX 3aHATUH, CAMOCTOATEIbHYIO PA0OTy CTYAEHTOB MO TeMaM JUCIUIUINHBI, BbI-
MIOJIHEHUE PAcUeTHO-TpaduiecKoil paboThI.

Jnst uzyuenus nucuuiuinibl « MHXXEHEpHbIe MPUKIAJAHbIE MPOTPAMMBI B 3JEKTPOIHEP-
TeTUKE» HEOOXOUMBI CIICIYIONINE 3HAHUS, YMEHUS U HaBBIKU:

3Hanus: BuluuciumenvHoli mexHuKu: OCHOBHBIE MOHSATHUSL 00 ONepalliOHHON CUCTEME.
Anroputrmbl. CpencTBa Jisi OpraHu3aly JaHHbIX. biok-cxemsl nporpaMMel. CTpyKTypa mnpo-
rpamM. CHHTaKCHUC s3bIKa TporpammupoBanus. Komanasl, nporeaypsl 1 GyHKIHUH SI3bIKA MIPO-
rpaMMUpOBaHus. BCcTpoeHHbIe cpeAcTBa CTPYKTYPHOTO MPOrpaMMUPOBaHUs. Y CIOBHBIE OTle-
patopsl. Llukiel ¢ napamerpom. CpencTBa MalIMHHON rpa@uku. Y MeHue pa3padaThiBaTh U OT-
JIAKUBATh HECIIOKHBIC TPOTPAMMBI.

Buicuen mamemamuxu: MmaTeMaTUYeCKuil aHanus, 1uddepeHnpoBaHe W UHTETPUPO-
BaHHE, NOTCHIMAIbHBIE TOJISI U BEPOSTHOCTHBIE 3aJaud; TEOPUs] BEKTOPHOTI'O MOJsl, BEKTOP-
HBIM aHau3, TMHEWHAs anreOpa, YUCICHHbBIE METO/IBI PEIICHHS YPaBHEHUH.

Teopemuueckux ocnog anexkmpomexHuku: 3akoHbl Kupxrodda, nepexogHsie mpoIeccsl,
TEOPHIO TOJISL.

Tennomaccobmena: TETIIONPOBOAHOCTD, 3aKOH Dypbe; KOHBEKTUBHBIN TEIJI000MEH, 3a-
koH Hprorona — Puxmana; Tersonepenaya, HecTalluOHApHAs TETJIOMPOBOTHOCTb.

YMeHue: BHIOUpATh CIIOCOOBI U METOAUKU PEIICHUSI YHEPTETUUECKUX U IJEKTPOTEXHU-
YECKUX 3a/1ay.

HaBbIku: OTBHICKMBATh MPUYUHBI SBIICHUN B DHEPTETUKE M AJICKTPOTEXHHUKE; KiIaccudu-
[UPOBATh U CUCTEMATU3UPOBATH OOBEKTHI DHEPTETUKHU U JICKTPOTEXHUKHU.

ConepkaTebHO-JTOTHYECKHE CBSA3H JUCIUIUTMHBI OTpakeHBI B TabmuIie 2.1

2.1 ConepxaTenbHO-IOTUYECKUE CBA3U JUCHUIIMHBI VHXEHepHble NPUKIAIHBIE TPOTPAMMBbI
B JICKTPOIHEPTETUKE
ConepKaTesIbHO-IOTHIECKHE CBSI3H

1
N
= B
5 ©) Ha3BaHHUC y‘-IC6HI>IX JUCHUIIIINH, ITPAKTUK
=%
= £ 5| Ha KOTOpBIE ONMPAETCS COAEPKAHUE | IS KOTOPBIX COJEP/KaHue NaHHOI yueGHOI
= JaHHOW y4yeOHOM AUCUUIIINHBI JUCLUIUIMHBI (MOJyJIsl) BBICTYIIA€T OIIOPOM
= (Momys)
Maremaruka OCHOBBI IUTAHUPOBAHUS IKCIIEPUMEHTA
— Nudopmatnka OcuHossl HHP
5 Teopernueckne OCHOBBI AIEKTPO- [IpoekTrpoBaHUE CUCTEM BIEKTPUPU-
M | TEXHUKH Kaluu
f’j TennorexHuka IIpoekTrpoBaHue 3IEKTPOYCTAHOBOK
K [TonroroBka BBITYCKHON KBaTH(HKAIHU-
OHHOM 3aJauu




3 KOMIIETEHIIMHA OBYYAIOIIETI'OCA, POPMUPYEMBIE B
PE3YJIBTATE OCBOEHMS JUCHUIIJINHBI
«MH>KEHEPHBIE ITPUKJIA/IHBIE ITPOI'PAMMBbI B

PE3YJBbBTATOB OBYUYEHUA

3.1 IlepedyeHb KOMMIETEHIIMI

IJIEKTPOOHEPI'ETUKE» U IIEPEYEHD IIVIAHUPYEMBbIX

Ho- B pesynbprare nuzydeHus: yueOHON TUCIMIUIMHBI 00 yJarOIIHecs
mep/uanekc | ConmepikaHue KOMIETCH- JIOJDKHBI:
KOMIIETEH- uuu (MM ee 4acTu) 3Harts VMETE Brazets
1102071

OIIK-1 CIOCOOHOCTBIO OCyIIEeCTBISIT | OcHOBHBIE MeTonbl, | [lomyyars, xpanuth, | KoMmmbioTepoM kak
TIOWCK, XpaHeHne, o0paboTKy | CITOcOOBI M CpelCcTBa | mepepadaThiBaTh CpEIICTBOM  yIpaB-
W aHanu3 WHPOpMAUMKA W3 | MOMy4YeHHUs, XpaHe- | HHHOpMALHIO nenuss uHpOpMaNu-
Pa3IMYHBIX UCTOYHUKOB U 0a3 | HUsA,  TepepaboTKH et
JIAHHBIX, TPEACTABIATH ¢¢ B | HH(pOpMAIINY;
TpebyemMoM ¢Qopmare ¢ wc-
MOJNB30BAaHUEM  MH(OpMAITH-
OHHBIX, KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTHH

IK-1 TOTOBHOCTBIO M3y4aTb U HC- | BUABI Hay4HO- | BecTH  OuOIMorpa- | METomaMu  DKCIIe-
II0JIb30BaTh HAy4YHO- | TEXHUYECKOHN WH- | pUUECKYI0 paboTy C | pUMEHTANBHBIX HC-
TEXHUYECKYI0 HMH(pOpMAIHIO, | GOpMaIii, METOIbl | MPUBICYCHUEM CO- | CIICOBAHHH, oc-
OTCUYECTBEHHBI W 3apyOexk- | MPOpaOOTKH W aHa- | BpEMEHHBIX WH(OpP- | HOBHBIMH METOJAaMHU
HBII ONBIT II0 TEMAaTHKE HC- | Ju3a HAay4YHO- | MAIMOHHBIX TEXHO- | TBOPYECKOI'O IIOHC-
cJieqoBaHUH TEXHUYECKOU HH- | JOTruu Ka.

(dhopmarmm.
Cornacio ®denepanbHOr0 TOCYAApPCTBEHHOTO OOpPa30BATEIBHOTO CTaHJapTa BBICIIETO
oOpa3oBaHusi 1o HampaBieHus: noarotoBku 13.03.06 «ArpounkeHepusi» (ypoBeHb Oaka-

JaBpuaTta) 00JacTb Npo(ecCHOHATHLHON JEeSITEeNFHOCTH BBITYCKHUKA BKIIIOYAET MCCIIEIOBAaHMHE,
IIPOEKTUPOBAHUE, KOHCTPYMPOBAHUE U DKCIUIyaTALMI0 TEXHUYECKUX CPEICTB IO MPOU3BOIACTBY
TEIJIOThI, €€ MPUMEHEHUIO, YIIPABJICHUIO €€ TIOTOKAMU U MPeoO0pa30BaHUIO MHBIX BUJIOB SHEPTUU
B TCIUIOTY

bakanaBp nomKeH OBITH TOTOB K BBIMOJIHEHUIO 3a/1a4 MO CISAYIOIIMM BUIAM JIESATENb-
HOCTH:

PacYETHO-TIPOEKTHAS. M IPOEKTHO-KOHCTPYKTOPCKAs AESITENbHOCTD!

ydacTte B cOope 1 aHainu3e HHHOPMALMOHHBIX UCXOAHBIX JAHHBIX ISl TPOSKTUPOBAHUS;

Hay4HO-UCCIIE0BATEIbCKAS NESATEIbHOCTD:

M3y4eHHe Hay4YHO-TEXHUUECKOW MH(OpMAIMK, OTE€YECTBEHHOTO U 3apyOEKHOTO OMbITA 110
TEMaTUKE UCCIICI0BaHUS;

IIPOBEJCHUE YKCIIEPUMEHTOB I10 3aJJaHHOM METOIMKE U AHAJIMU3 PE3YJIbTATOB; IIPOBEICHUE
M3MEpEeHUl 1 HaOIIO/IEHH, COCTAaBJICHHUE OMMCAHMUS IPOBOAUMBIX MCCIIEIOBAHUI;

ITPOU3BO/ICTBEHHO-TEXHOJIOTHYECKAs! IEATENbHOCTD:

KOHTPOJIb COOJTIOICHHSI TEXHOJIOTHUECKOM TUCIMIUIMHBI, y4acTre B paboTax Mo OCBOCHHUIO
Y IOBOJIKE TEXHOJIOTHYECKUX ITPOLIECCOB B XOZE ITOATOTOBKH IIPOU3BOACTBA IIPOLYKIIMH.

B pPE3YyIbTaTC OCBOCHUA NJUCHUIIIMHBI CTYACHTBI JOJI’KHBI 3HATH OCHOBHBLIC MCTOJZIbI Ma-
TEMATUYCCKOI'0 MOACINPOBAHNA, YMCTh CTPOUTH MATCMATUYICCKUC MOJCIIN (1)I/I3I/I‘-ICCKI/IX SABJIC-
HI/II>'I, XUMHUYCCKHX IMPOUECCOB, SKOJOTUUCCKUX CHUCTCEM, aHAIIU3UPOBATH PC3YIbTAaThl PCIICHUA
KOHKPCTHBIX 3a7a4 C LCJIbIO IMOCTPOCHUA 0oiee COBCPIICHHBIX MOHGHCP'I, OBJIAJACTh ME€TOJaMU
MOCTPOCHUA MATCMATHUICCKUX MOZ[GJICIL/'I THUIIOBBIX HpO(l)eCCI/IOHaJIBHBIX 3aJa4.




4 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI
«MHKEHEPHBIE INTPUKJIAJHBIE ITPOT'PAMMBbI B
JIEKTPOOHEPI'ETUKE»

(ounas popma)

OO6m1ast TPy I0€MKOCTh JUCIUIUIMHBI COCTABIIACT 3 3a4eTHRIX e11., 108 "acos.

e- - amoCT. CKIIUi abopa- aKTH- OMEXKYTOYHAs CEro 4acos
C Ay C JI JlaGop Ip ITp y B
MECTp TOPHBIX pabota TOPHBIX YECKUX aTTeCTaIus
5 42 66 14 28 3a4eT 108
4.1 CTpyKTypa THCHHUILIMHBI
Ne /m Pasnen nucunminHe! Bunrl yae6HOM paboTHI, BKIIIOYas dopwma:
s (Momymst), TeMBI pazaena CPC u TpymoeMKocCTb (B gacax) -TeKYIIET0 KOHTPOJIA
5 ycneBaemoct, CPC
= g o (o HemelsIM CceMecT-
8 8 = =® a).
3 = 5 = ~ pa),
3 5 2 «| B a, -IIPOMEXKYTOYHOM  aT-
) ° = | EE|l 8 E TecTaruu (1O CEMecCT-
T ) 223 o S | § | pam)
Q o] o< < Q ey
/A = =) = [5) Q KPC
O0mme Bonpocskl 42
MOACIHPOBAHUSA
1 5 1 OO6m1re BompoCsI 10 2 8 | YeTHBIM wimM  nHch-
MOJEINPOBaHUS MCHHBIH OIIPOC
2 5 2 MareMaTHuecKue 12 | 2 4 6 | Yermeii wim  muce-
MOJIEJIN MEHHBIH onpoc
3 5 3 Mopaenb 4epHOro 12 2 4 6 | YerHbll uaM  mUCh-
SAIAKA MEHHBIH OIIPOC
4 5 4 I'padsr 8 2 6 | YerHsii  wnmu  nuch-
MEHHBI! 0TpoC
HccnenoBanue ma- | 20
TEMATHYECCKUX MO-
JeJien
5 5 5 Uccnenosanue ma- 12 2 2 8 | Yeruplii wmu  much-
TEMATHYECKHUX MO- MEHHBIN OIIPOC
nenei
6 5 6 HccnenoBanue Ma- 8 2 6 | Yerublii wiu  mmce-
TEMATHYECKHUX MO- MEHHBIN ONIPOC
Ji(S) (S
Ontumu3zanus 46
7 5 7 OnTuMH3aIus 12 2 2 8 | YerHpli wnm  mMch-
MEHHBI! 0TpOC
8 5 8 Onrumuszanus. Me- 12 2 4 6 | Vermelii wim  mmce-
TOJIbI HyﬂeBOFO Io- MCHHBIN OIIPOC
psAIKa
9 5 9 Ontummzanusa. Me- | 10 4 6 | Vermsii wmim  mmcs-
TOABI IISPBOT'O 11O~ MCHHBIM OIPOC
psnka
10 5 10 MmMuraumosHoe Mo- 12 2 4 6 | YerHbll unam  much-
)IeJII/IpOBaHI/Ie MEHHBIN OIpocC
11 5 ITpomeskyTouHast 3auer
arTrecTanus
Htoro 108 | 14 28 66




4.2 MaTtpuua ¢popMUpyeMbIX JTUCHUTIHHOW KOMIEeTEeH UM

Kowmnerenmum (BMecTo nmudp — mmmdp 1 HoMep KomIe-

Pasnens 1 TEMBI JUCIIUTUINHEL ISI(:(I::;O tertuu u3 ®I'OC BO)
OIIK-1 [IK-1 |oOmiee KOJIMYeCTBO KOMICTCHITUH
OO611Ke BOnpochl MOJEIUPOBAHMS 42 + + 2
HccnenoBanne MaTeMaTUYECKUX MOIEIEH 20 + + 2
OnTtuMuzanms 46 + + 2
108
4.3 Conepxxanue pa3/ie/ioB JUCHUNIHHBI (MOIYJIA)
Ne HasBanue paznena Coneprxanue paszjesna B JUJaKTHYECKUX eIMHUIAaX

OO0m1re Bonpockl MoJIe-
JIMPOBAHUS

OO01re Bompockl MOJIe-
JTUPOBaHUS

OO6111e Bonpockl MaTeMaTUYECKOro MoJienupoBanust. Mozens u
opuruHai. Cucrema. CucreMHOCTb. MO/I€TIb KaK CUCTEMHOE OTpa-
*eHue opuruHaina. [Ipsimoe, KOCBEHHOE U yCIOBHOE 1101001 MOJie-
au opuruHany. O kiaccuukaluy Mojesneil.

2 | Maremaruyeckue Mojie- | Maremaruueckue Mojiesnu. AKCHOMaTUYECKOE U KOHCTPYKTHBHOE
M OIpeIETICHUE MAaTEMAaTUYECKUX MOJEIICH. Y POBHU MOJEIUPOBAHMS.
Knaccugukanus MmareMaTuyecKux Mojeneil.
3 | Monens uepHoro simuka | Moaens uepHoro siuka. Mozens cocraBa. Moaienb CTpyKTypBhI.
CTpyKTypHast cxemMa MOAEJIN. DKCIIEPUMEHT U MOJIETIb.
4 | I'pacsr [Tpumenenue rpadoB B MAaTEMaTHYECKOM MOJIEITUPOBAHIH
HccnenoBanue Marema-
THYECKUX MOJEIIEH
5 | UccnenoBanue matema- | MccnenoBanue mareMaTudeckux Mozeneil. Pelenue HeMMHENHbBIX U
THYECKUX MOJEIIEH TPaHCIEH/ICHTHBIX ypaBHEeHUH. Uncnennoe pemenne auddepennn-
AJIbHBIX YPAaBHEHHUH.
Onrtumusanus
6 | Ontumuszanus Ontumunzanus. [TocranoBka 3anaun. Knaccudukanus ontuMu3zanu-
OoHHbIX 3a/1a4. Kitaccugukanys MeTo10B ONITUMU3ALINN
7 | Ontumuzanusa. Meroasl | OntuMunzanus. MeToasl HyneBoro nopsiaka. Meron 3010Toro ceve-
HYJIEBOTO U IepBoro no- | Hus. KommuekcHeiin metox bokca. Merozs! nepsoro nopsiaka. Me-
psiaka TOJIbI PEHIEHHUsI MHOTOKPUTEPUAJIBHBIX 3a/1a4 ONTUMHU3ALUH.
8 | UmuTannonHoe Mojie- NmMurannonHoe MoaenupoBanue. MoienupoBaHue HaIe)KHOCTH CH-
JIMPOBAaHUE cTeM




4.4 J1abopaTOpHbIH NPAKTUKYM

No paznena nuc-
LATUTMHEL

HanmenoBanue 1abopaTopHBIX paboT

TpynoeMKoCTb
(dac.)

1

BBoaHoe 3anHsATHE: KOMITBIOTEPHI M IPOTpaMMHOE
o0ecrieueHne, UCI0Ib3yeMbIe Ha J1a00PaTOPHBIX 3a-
HATHSIX TI0 MATEMaTHYECKOMY MOJICITUPOBAHUIO.
[TpakTHYecKkOe 3HAKOMCTBO C KOMITBIOTEPAMH H TPO-
I'PaMMHBIM 00ECTICUCHHEM.

Perpeccuonssiii aHanu3. MeToa HAMMEHbIINX KBal-
patoB. [locTpoeHre HEMMHEHHON PErpecCUOHHON MO-
nenu. [Iposepka anekBatHOCTH MoJenu. Kpurepuii
durepa.

MO,[[CJ'II/IPOBaHI/Ie MNEPEXOAHBIX ITPOICCCOB B JJICKTPHU-
YCCKHUX LECIIAX

VYpaBHeHue TernonpoBogHocTH. KoHeunble pa3Ho-
ctu. PazHoctHbie ypaBHeHUsA. Meton cetok. [Ipume-
HEHUE METOJa CETOK JJIs 3a/1a4u C TPAaHUYHBIMHU
ycioBusiMU 3-ro poja. MoaenupoBaHue HeCTaluo-
HapHBIX TEMIIEPATYPHBIX MOJIEH

MonenrpoBaHue TEMIOBOTO MOJIS B LMINHIPUYECKOM
cucTeMe KOopJuHaT. MojenupoBaHue TeMnepaTyp-
HOTO T10JIsI B IPOBOJHUKE C TOKOM

[TocTpoeHne onTuMuU3aMOHHBIX Mojenel. Henunen-
Has onTUMU3alus. MHOrokpuTepuaibHas ONTUMH3a-
LU

JluneitHOE MpOrpaMMUpPOBaHUE

HMmMuTtanmonHoe MOJICIUPOBAHUC
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4.5 CoaepixkaHue caMOCTOSATEIbHOM padoThl M GopMBbI €€ KOHTPOJIsI

Ne | Paznen qucuumuunsl (Mmoayns), | Bee- | Conepxanue camocrositens- | Dopma KOHTPOIIS
n/m TEMBI pa3zzena ro HOM paboTHI
4acoB
OO0m1re BOmpOoCkl MOJIETUPOBa-
HUSI
1 | OGmue BOpockl MOJEINPOBa- 8 Pabota ¢ y4eOHOW nuTepa- | YCTHBIH MM MHCHMEH-
HUS TYpOii, OATOTOBKA K JIeKiy | HPUi onpoc
2 | MaTemaTtuueckue MOJENH 6 Pabota ¢ y4eOHOW nuTepa- | YCTHBIH MM MHCHMEH-
TypOif, HOArOTOBKA K jleKiuu | HPUi 01poc
¥ 1a00paTOPHBIM 3aHSATHIM
3 | Mojenb 4epHOTO SIruKa 6 Pabora ¢ y4eOHO# sMTepa- | YCTHBIH HIIM MHCHMEH-
TYpOii, TOATOTOBKA K JICKITHH HBIi OMpoOC
1 1a00paTOPHBIM 3aHATUIM
4 | I'pacor 6 Pabota ¢ y4eOHOW nuTepa- | YCTHBIH MIM MHCHMEH-
TypOif, MOArOTOBKA K jieKiun | Pl 01poc
¥ 1a00paTOPHBIM 3aHSATHIM
HUccnenosanue MmaTeMaTuue-
CKHMX MOJEJIeH
5 | UccnenoBanue MmaTemaTuye- 8 PaGora ¢ y4eOHOW nmTepa- | YCTHbLA MM MHCHMEH-

CKHUX MOJEJIEN

TYpOii, MOATOTOBKA K JICKITHH
1 1a00paTOPHBIM 3aHATHIM

HBI onpoc




6 | Uccnenosanne maremarude- 6 | Pabora ¢ ydeOHOW smTepa- | YCTHBIA WM MACHMEH-
CKUX MOJeen Typoif, HOATOTOBKA K jieKiuy | bt o1poc
1 JTaOOPATOPHBIM 3aHITHSIM
OnrtuMuzanms
7 | OnTuMu3anusg 8 PaGora ¢ y4eOHOM nuTepa- | YCTHBIA WM MUCbMEH-
TYpO#, TOJTOTOBKA K JICKITHH HbIH orpoc
1 JTaOOPATOPHBIM 3aHATHSIM
8 | OnTumu3anus. Meroasl Hye- 6 Pabora ¢ y4eOHOIl nuTepa- | YCTHBIH WM THCHMEH-
BOT'O MOpsIKa TypOii, IOATOTOBKA K JieKiiy | MPUi onpoc
1 JJA0OPATOPHBIM 3aHSTHUIM
9 | Ontumu3zanus. Metobl nepBo- 6 VCTHBIH MU MHCHMEH-
ro NOpsIKa HBIH onpoc
10 | UMuTanIMOHHOE MOIEIIUPOBA- 6 VCTHBIH MM MHCHMEH-

HUC

HBI OIpOC
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CTPYKTYPA U COAEPKAHUE JUCIUIIINHBI
«MH>KEHEPHBIE ITPUKJIA/IHBIE ITPOT'PAMMBbI B

SJIEKTPOOHEPI'ETUKE» (3aounas ¢gopma)

OO6m1ast TPy I0€MKOCTh JUCIUTIIMHBI COCTABIISACT 3 3a4eTHBIX €., 108 "acos.

Kypc | Aymu- | Camocr. | Jlekuwmii | Jlabopa- | IIpaktu- | IIpomexyrou- | Bcero gacos
TOPHBIX pa60Ta TOPHBIX YECKUX Hasd aTTeCcTalusa
3 10 62 4 6 - - 72
4 - 32 4-3auer 36
10 94 4 6 - 4-3auer 108
CTpyKTYypa JHCHUIJIMHBI
Ne /mt Pasgen mucinIuIinHel Buner yueOHOM paOOTHI, BKITIOYAs Dopwma:
=S (Momyms), TeMBI pa3mena CPC u TpymoeMKocCTh (B gacax) -TEKYIIETO KOHTPOJIA
g ycneBaemocty, CPC
o = © (o HemelssM ceMecT-
S 18 £ = pa);
™ % § . E a -POMEXYTOYHOM ~ at-
& o S |EE| 8 £ Tectanuu (M0 CeMecT-
= 5 225 z g | pam)
2 2 |E8 B8 3 O | KkpPC
O0mme Bonpockl 38
MOJC/JINPOBAHUSA
1 3 1 OO011e BOMpOCHI 12 2 10 | YeTHBIE WM mHCH-
MOJIETMPOBAHHSI MEHHBIIi 0Tpoc
2 3 2 MaremaTuueckue 8 8 | Yermsnt wmm  mmce-
MOJIEITH MEHHBII OIIPOC
3 3 3 Mopenb 4epHOTro 8 8 | Yermelt umnum  muceb-
AIIMKa MEHHBII OIIPOC
4 3 4 ['padsr 10 10 | YeTHBIE MM IHUCh-
MEHHBIA 0IIPOC
HccnenoBanue ma- | 23
TEMATUYECCKHUX MO-
nejen
5 3 5 Uccnenosanne Ma- 12 2 10 | VeTHBIH WIM  MHCH-
TEMaTUYECKUX MO- MEHHBIH 0TpOC
Jenen
6 3 6 Hccnenosanue ma- 11 2 9 | VeTHBI WM HCH-
TEMAaTHYECKUX MO- MEHHBIii 0TIPOC
Jienen
OnTumMn3zanus 43
7 3 7 OntuMuzanms 12 2 10 | YerHBIM WM NHCh-
MEHHBIH OTIPOC
8 3 8 Onrumuszanus. Me- 10 10 | YCTHBI HMIM  IIHCh-
TOZbI HYJIEBOT'O I10- MEHHBII 01poc
psaKa
9 3 9 Onrtummsanua. Me- | 10 10 | YcrHBlif wim  muchk-
TOJIBI [IEPBOTO TIO- MeHHBII onpoc
pAnKa
10 3 10 Nmuranmmonsoe Mo- 11 2 9 | YeTHBIM WM NHCH-
JIENIMPOBAHUE MEHHBIN OIIPOC
11 4 11 3auer 4
Hroro 108 4 | 6 92
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Conep:kanue pa3aejaoB JTUCUMILIMHBI (MOXYJIs1)

Ne Haspanwue pa3gena Copepxanue pa3jena B AUIaKTHUECKUX eTMHUTAX
OOGmre BompoCkl MOJIe-
JTUPOBAHUS
1 | O6mme Bonpocs Mosie- | OOIIHe BOMPOCHI MATEMATHIECKOTO MOICITHPOBaHUS. Moenb U
JMPOBAHUS opuruHai. Cucrema. CucteMHOCTh. MOJIENTb KaK CHCTEMHOE OTpa-

JeHue opuruHana. I[Ipsimoe, KOCBEHHOE U YCIOBHOE 0J00ue Moje-
ymn opuruHany. O kiaccuukanmuu Mojeneil.

2 | MaremaTudecKue Moje-
hjest

Marematuyeckre MOJEIH. AKCHOMAaTHYECKOE U KOHCTPYKTUBHOE
ONpe/IeJICHUE MaTEMAaTUYECKUX MOJEIICH. Y POBHU MOJEIUPOBAHMS.
Krnaccudukanus MaTeMaTHueCKUX MOJICIICH.

3 | Mozenb 4epHOro SIIMKa

Mogens uepHoro sumka. Moaens coctaBa. Mozienb CTpyKTYypBl.
CTpyKTypHas cxema MOJENIN. DKCIIEPUMEHT U MOJIETTb.

4 | I'padbr

HpI/IMeHeHI/Ie Fpa(bOB B MaTCMAaTUYCCKOM MOJCIIMPOBAHUUN

HccnenoBanne marema-
THYECKUX MOJEJIEN

5 | UccnenoBanne matema-
TUYECKUX MOJIEIeH

HccnenoBanue MaTeMaTHUECKUX MoJeneil. Pelmenne HellnHeiHbIX U
TPaHCLIEHIEHTHBIX YpaBHeHUH. YnciaenHoe peenue quddepeHiu-
AJIbHBIX YPaBHEHUM.

OnruMuzanus

6 | OnrumMuzanus

Ontumuzanus. [TocranoBka 3amaun. Kimaccudukanmst ontuMu3anu-
OHHBIX 3a1a4. Knaccudukanus MeTon0B oNTUMU3AaLUU

7 | Onrumusanug. Metoasl
HYJICBOTO M IIEPBOTO 10~

OnTtumuszanus. Meroasl HysieBoro nopsjka. MeTos 30510Toro ceve-
Hus. KommiekcHbiit Meton bokca. Merossl mepBoro nopsizika. Me-

psAzKa TOJIbI PEIICHUSI MHOTOKPUTEPUAIIBHBIX 3a/1a4 ONTHUMHU3AIUH.
8 | UmutanumonHoe mozje- Nmuranmonnoe MozienupoBanre. MoaenrpoBaHue HaJIe)KHOCTH CU-
JIMPOBAaHKE cTeM
4.4 JlabopaTopHbBIil IPAKTHKYM
Nemw/m | Nepaznmena nuc- | HammeHnoBanme mabopaTopHBIX paboT TpyaoeMKocTh
IUTUTHHBI (uac.)
1 5 MoaenupoBaHue NEPEXOIHBIX IIPOLIECCOB B AJIEKTPU- )
YEeCKUX IEIISIX
2 6 MoaenupoBaHK€e TEMIOBOTO IO B HWIMHAPUIECKON
cucTeMe KoopanHat. MojaenupoBaHue TeMIepaTyp- 2
HOT'0 MOJIsI B TPOBOAHUKE C TOKOM
3 10 HNmuTanoHHOE MOIEIMPOBAHUE 2
6

Coaepxanue caMoCTOATENbHOH padoThl H GOPMBI €€ KOHT

0JIA

Ne | Pazpmen muctmrmmnsl (Monyns), | Bee- | Comepkanue camoctositenb- | Dopma KOHTpoIs
n/m TEMBI pa3zzena ro HOM paboTHI
94acoB
OO0mre BOpOCkl MOJIETNPOBA-
HUSI
1 | OGmme BOpOCk MOJIEINPOBa- 10 | Pabora ¢ y4ueOHOW mmTepa- | YCTHBI HIH MHChMEH-
HUSA TYpOii, MOATOTOBKA K JIEKIIUU HBIi OMpOC
2 | MaTtemaTtuueckue MOJENH 8 Pabota ¢ y4yeOHOW nuTepa- | YCTHBIH MM MHCHMEH-
TypOii, TOATOTOBKA K JIeKIiy | HPUi onpoc
1 1a00paTOPHBIM 3aHATUIM
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3 | Mogenb yepHOro SIIHKa 8 Pabora ¢ y4eOHOH JyMTepa- | YCTHBIH HIIM MHCEMEH-
TYpO#i, TOJATOTOBKA K JICKITHH HBIi OnpoC
1 JTaOOPATOPHBIM 3aHITHSIM
4 Fpa(bbl 10 Padora ¢ yqe6H01‘/’1 nuTepa- VCTHBI WM TTHCHMEH-
TYpO#, TIOJATOTOBKA K JICKIHH HBIH OMpOC
1 JJa0OPATOPHBIM 3aHATUSIM
HccnenoBanue MaTeMaTuye-
CKHMX MOJIeIeH
5 | UccnepoBanue MmaTeMaTHue- 10 PabGota c yueOHOW nuTepa- | YCTHBIH WIM MHCHMEH-
CKHX MoJiesei TYpOii, TOrOTOBKA K JeKIuy | Pl OIpoc, KOHTpOIE-
1 JTaOOpATOPHBIM 3aHATUSIM uas padora
6 | UccaenoBanue maTeMaTH4c- 9 PabGora ¢ y4yeOHOI suTepa- | YCTHBIH HIM MHCHMEH-
CKUX MOJICIICH TypOif, OArOTOBKA K jieKiuy | Pl OpOC, KOHTPOIE-
¥ TaGOPATOPHBIM 3aHATHIM | | P abora
Ontumusanus
7 | OnTuMu3anus 10 PaGora ¢ y4eOHOH nuTepa- | YCTHBIH HIM MHCHMEH-
TypOii, HOATOTOBKA K JieKiuy | HPU OPOC, KOHTPOIE-
1 JJaOOpATOPHBIM 3aHATHSIM Has padora
8 | Onrummsanus. Meroasl Hye- 10 | PaGora ¢ yueOHOH nuTepa- | YCTHBIH HIH MACHMEH-
BOTO IIOpsAAKa TYpOH, MOArOTOBKA K JIEKIIUU HBIi OTPOC, KOHTPOJb-
¥ Ta0OPATOPHBIM 3aHSATHIM | | padora
9 | Ontumu3zanus. Metobl nepBo- 10 YCTVHmﬁ WA TIHCHMEH-
0 MopsiAKa HBIN OIpOC
10 | UMuTannoHHOE MO/IEIMPOBA- 9 VCTHbI W mHChMeH-
HUC HBbIN OHpOC
94
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5 OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

[Tpn w3ydeHUn AUCIUIUIMHBI UCTIONB3YIOTCS CIEAYIOINE TEXHOJIOTHH: HH(POPMAITMOH-
HbIE TEXHOJIOTUH, MPoOJIeMHOE 00ydYeHUE, KOHTEKCTHOE 00ydeHHne, 00y4yeHrne Ha OCHOBE OITbI-
Ta, MEXJIMCIUIUTMHAPHOE O0yUeHue.

[Tpu HanMuuU UL C OTPaHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI MIPENO/IaBaTelb Opra-
HU3yeT paboty B cooTBeTcTBUM ¢ [lomoxxeHnem o0 mHKIIO3UBHOM 0OpazoBanuu ®I'bOY BO
WMxenckas 'CXA.

W3ydyeHre TUCHUIUIMHBI TOJIPa3yMeBaET HMCIOJIb30BaHWE MH(GOPMAIIMOHHBIX TEXHOJIO-
THH:

- MOHUCK MH(pOpMAINH B TJ100anbHOM ceTu MHTepHET;
- pabota B 3JEKTPOHHO-OMOINOTECYHBIX CHCTEMAX;

- pab6ora B DUOC By3a (moptain);

- KOMIBIOTEPHOE TECTUPOBAHNC;

- MYJbTUMEIUITHBIC JCKIIUU.

3aHATHS coAepKaT ONpeAeNCHUs, CTPYKTYpHbIE U MPUHIIUIHAIBHBIE CXEMbI THAPOJIU-
HAMUYECKUX YCTAaHOBOK W IMPOIIECCOB, OOBEKTOB, AEMOHCTPAIIMOHHBIE PA0OTHl Ha JCHCTBYIO-
MIUX 00BbEKTaX.

5 I/IHTepaKTI/IBHLIe 06p330BaTeJ'leI)Ie TCXHOJOI'MH, HCITOJIB3YEMBIC B AYAUTOPHBIX 3AHATHUAX

Bun 3ansaTus Hcnonp3yemble MHTEpAaKTUBHBIE 00pa30BaTeIbHbIE KonnuecTtso

CemMecT
p (JI, ITP, JIP) TEXHOJIOTHH 4acoB
5 JI Jlexuun B BUAE MYJIbTUMEIUNHON NPE3EeHTAUU 6
JIP JlabopaTopHbie pabOThI C YCIOBUSIMU, MAaKCUMAJIBHO 4

HpI/I6J'II/I)KeHHBIMI/I K pCaJIbHBIM.

10

3aHATHS TPOBOJAATCS C UCIOJNB30BAHUEM MYJIbTUMEIUIHOTO 000pY/IOBaHUS Ha JIEKIIH-
ax, komnberorepHbIx porpaMmm MICROSOFT OFFICE, cnipaBouH0-MHGOPMALMOHHBIX CUCTEM
JUIS CAMOCTOSATENIbHOM padoThl. [Ipe3eHTanuu copepxar onpeaeseHus, CTpyKTypHbIe U IIPHH-
[UIHAIbHbIE CXEMBI THIPOJUHAMUYECKUX MPOIECCOB, yCTAHOBOK, OOBEKTOB U T.1I.

[Ipy BBHIMOJIHEHUM pPACUETHBIX 3a/laHUN HCIONB3YeTCsl ydeOHas JuTepaTrypa, MpHUBe-
JICHHAs1 HUXKE.

CamocrosiTenbHast paboTa BKIIOYAET MOJITOTOBKY K T€CTaM, BBINOJHEHUE PACUYETHBIX
3aIaHUI U MOJATOTOBKY K MX 3aIUTE, TOATOTOBKY K 3a4ETYy.
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6 OLHEHOYHBIE CPEACTBA VIS TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MTIPOMEXXYTOUYHOM ATTECTALIMHA MO UTOTAM
OCBOEHUSA IMCHUIIVIMHBI 1 YYEBHO-METOANYECKOE
OBECHEYEHUE CAMOCTOSATEJBHOMN PABOTHI CTYJIEHTOB

6.1 Buabl KOHTPOJIA 1 aTTeCTaluu, (l)OprI OLHCHOYHBIX CPEACTB

KoHTpoap 3HaHuil CTyIeHTOB 10 AUCUMILINHE «HXXEeHepHble PUKIIaAHbIE TPOrPaMMBbI
B DJIEKTPOIHEPIETHKE)» MPOBOJUTCS B YCTHOW U MUCBMEHHOU popme, MpeycMaTpuBaeT TeKy-
U, TPOMEKYTOYHBIA U UTOTOBBIA KOHTPOJIb (3a4ET).
Meto1bl KOHTPOJISA:
- TecToBas (hopMa KOHTPOJIS;
- ycTHasi popMa KOHTPOJIS — OIPOC U OOIICHHE C ayIUTOpUEH 0 MOCTABICHHOM 3a/1aue B
yCTHOH (hopme;
- pelieHne onpeIeIeHHbIX 3aJaHui (3a/1a4) 10 TeMe MPAKTUYECKOro MaTeprasa B KOHIE
MPAKTUYECKOTO 3aHATHS, B 1IeNIIX d3PGEKTUBHOCTH YCBOSIEMOCTH MaTepuala Ha MpaKTHKE.
- HCTI0JIb30BaHUE POJIEBBIX UTP (COPEBHOBAHUI) MO TPyMIIaM, BHYTPH TPYIIII;
- MOOILPEHNE UHIMBUIyaJIbHBIX 3a/1aHU, B KOTOPBIX CTYJIEHT IpopadboTal cCaMOCTOATENbHO
00JIbI1I0€ KOJIMYECTBO JIONOJHUTENBHBIX HCTOYHUKOB JINTEPATYPBHI.
Texymuii KOHTPOJIb MpeycMaTPUBAET YCTHYIO (POpMY Ompoca CTYIEHTOB U MUCbMEHHBIN
IKCIIPECC-0IIPOC IO OKOHYAHUIO U3YUYECHUS KaKJI0OM TEMBI.
[IpomexyTouyHas aTrecTanus — 3a4eT.

6 Buabl KOHTPOJIAA 1 aTTeCTaluu, (l)OprI OICHOYHbIX CI)Q)_ICTB1

No No Bune! kon- | Komnerenimu HaunmenoBanue paznena OLEeHOYHBIE CPENICTBA
n/I | ceMecTpa | TpoJis U aTTe- yueOHOW AUCIUITITHBL 1 GpopMa KOHTPOJIS
CTalMH
(TAT, [IpAT)
1. 5 BK, TAt | OIIK-1,IIK-1 |O6mue Bonpocsl MOAenu- |YCTHBIM WK TECTO-
pOBaHUsA BBII KOHTPOJIb
2. 5 TAT OIIK-1,I1K-1 |MccnenoBanue MaTeMaTH- | Y CTHBIM WU TECTO-
YeCKUX MOAEIeH BBl KOHTPOJIb
3. 5 TAT OIIK-1,I1K-1 |OnTuMmuzanus Y CTHEBIN HIH TECTO-
BbIIl KOHTPOJIb
5 5 [IpAT OIIK-1,ITK-1 3auer

1 o o
CDOH,H OLICHOYHBIX CPEACTB AJId MPOMEKYTOUYHOU aTTECTAIIUU ITPUBCJCH B IPUJIOKCHUU K pa6oqen nporpamMmme
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MeTomea TEKYIIEIro KOHTPOJIA U HpOMe)l(yTOqHOﬁ arTrecraluun

OcBoeHne OCHOBHOM 00pa3oBaTEeNbHOM MPOrpaMMbl CONPOBOXKIAETCS TEKYIIUM KOH-
TPOJIEM YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTanneil 00yyarommxcs.

Texymuii KOHTPOJIb YCIIEBAEMOCTH O0YUAIOUIUXCS SIBJISETCS 3JIEMEHTOM BHYTPHUBY30B-
CKOI CHUCTEMBbI KOHTPOJISl Ka4e€CTBA MOJATOTOBKH CHELUAINCTOB U CIIOCOOCTBYET AKTUBU3ALMU
MI03HABATEIBHON JIESITEIbHOCTH O0YYAIOIIMXCS B MEKCECCUOHHBIN MEPUOJT KaK BO BpeMsl KOH-
TaKTHOM paboThl OOYUYAIOIIMUXCS C MPENojaBaTesieM, TaK U BO BpeMsl CaMOCTOSATEIbHOU pabo-
Thl. TeKylmui KOHTPOJb OCYIIECTBISETCS MpEenojaBaTesieM U MOXKET IPOBOJUTCS B CIELYIO-
mux opmax: MHIUBUAYAIbHBIN U (WIM) FPYNIIOBOM onpoc (YCTHBIN WK MUCbMEHHBIN) Ha 3a-
HATUSX; IPE3EHTALUS IPOSKTOB, BBIMOIHEHHBIX HHANBUYaJIbHO WM IPYNION 00yYarouxcs;
aHaJIU3 JEJIOBbIX CUTyalul (aHaiu3a BapUaHTOB pELIEHUsS MpoOIeMbl, 00OCHOBaHUS BbIOOpa
ONTUMAJILHOTO BapHaHTA PEIICHHUS, Jp.); TECTUPOBaHUE (IMCBMEHHOE WMJIM KOMIIBIOTEPHOE);
KOHTPOJIb CAMOCTOSATENIbHOU PadOTHI CTYACHTOB (B MUCHMEHHOW UM YCTHOU opme).

[To nToram Tekyuiero KOHTPOJIS MpenojaBaTesb OTMEYaeT 00yUYarOINXCsl, IPOSIBUBIINX
0coOble yCIeXH, a TaKXkKe 00yJaroIuxcs, He BHIITOJHUBIINX 3alJIAHUPOBAHHBIE BUJBI PA0OT.

[TpomexxyTouyHast aTTecTanysl MpHU3BaHa OLIEHUTh KOMIIETEHLIUH, C(HOPMUPOBAHHBIE Y
oOyJaroluxcs B npoiecce 00ydyeHuss U 00ecrneunTh KOHTPOJIb KauyecTBa OCBOCHHS IPOrpam-
Mbl. J{J11 KOHTpOJI pe3yJbTaTOB OCBOEHHS OOydYalOIIMMHCS y4yeOHOro MaTepuaia Io IMpo-
rpaMMe KOHKPETHOM IUCHUIUIMHBI, MPOBEPKAa M OIEHKA 3HAHUU, TMOJYyYEHHBIX 3a CEMECTP
(Kypc), pa3BUTHsI TBOPUECKOTO MBIIIICHHS, TPHOOPETEHHSI HABBIKOB CaMOCTOATEIBHON pado-
Thbl, YMEHUS NPUMEHITh TEOPETUUECKUE 3HAHUS NPHU PEUICHUU MPAKTUYECKUX 3a7ad, OLIEHKU
3HAaHUM, YMEHUH, HABBIKOB M YPOBHS C(POPMHUPOBAHHBIX KOMIETEHIIUH O0YyJaromuxcs mpeny-
CMaTpUBAETCS 3a4eT.

3HaHus, YMEHHUS, HaBBIKU U YPOBEHb C(POPMHUPOBAHHBIX KOMIIETEHIIMH OO0y4aromMxcs
OLICHUBAIOTCS Ha 3a4ETE 10 HIKAJIe «3AUMeHO0», KHe3AUMEeHO .

OTMmeTKa «3aumenoy» BBICTABISETCS O0ydyaroleMycs, €ClId OH YCBOMJI MaTepual, HC-
YepIbIBAIOIIE, MOCIEI0BATEIbHO, YETKO U JIOTHYECKU CTPOMHO €ro M3Jiaraer, yMeeT TECHO
YBSI3bIBaTh TEOPHIO C MPAKTUKOH, CBOOOIHO CIPaBISIETCS C BONPOCAMHM U JIPYTMMU BUAAMHU
MPUMEHEHHs 3HAHUW, HE 3aTPYAHSIETCS] C OTBETOM MPU BUIOU3MEHEHHH BOIPOCOB, 0OOCHOBBI-
BaeT MPUHATOE PELICHHE, BJaJeeT Pa3HOCTOPOHHUMH HAaBBIKAMHU M NPHUEMAaMU BBIMOJIHEHUS
MPAaKTUYECKUX 3a]1au.

OTMmeTKa «He3aumeHo» BBICTABISAETCA 00yYarOIIEMYCsl, KOTOPbIA HE 3HAET 3HAYUTEIb-
HOM YacTu MmaTepuaia, JOMYCKAET CYLIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3a-
TPYAHEHUSIMU BBITOJIHAET NPAaKTUYECKHe paboThl.

IIpuMepbI OLIEHOYHBIX CPEACTB

a) VIS BXOTHOT'O0 KOHTPOJIS:
1. OcHOBHBIE MTOHATHUS 00 OTIEPAIIMOHHON CUCTEME.
2. AITOpUTMBL.
3. Cpenctsa AJisi OpraHU3alu JaHHbIX.
4. Briok-cxeMbl TPOrpaMMBbl.
5. CtpykTypa nporpamm.
6. CuHTaKcHC sI3bIKa IPOrPaMMHUPOBAHUS.
7. Komansl, npoueaypsl ¥ GyHKIUHU S3bIKA IPOTPAMMHUPOBAHUS.
8. YciioBHBIE ONIEPATOPBI.
9. Ilukiel ¢ mapamMeTpoM.
10. CpenctBa MalIMHHOM rpauKy.
11. OcHoBbl paboTs! B Tabnuie Exel
12. Jlornueckoe nporpammupoBanue B Exel
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13. OcHoBbI AU PepeHITnanbLHOT0 UCYUCTCHUS
14. OCHOBBI HHTETPATIBHOTO UCUUCIICHUS

15. BexropHslii aHaIU3

16. UncneHnHbple METOABI PEIICHUS] YPABHEHUM.
17. MaTeMaTlu4eckue psijbl

18. OcHOBBI TEIIONEpEIaun

19. OcHOBBI KOHBEKTHBHOI'O TEIIJIOOOMEHA

20. OCHOBBI TEIIONPOBOIHOCTH

21. OCcHOBBI TEIUIONEPEIaun U3TYUCHUEM.

0) 111 KOHTPOJISA TEKYIIeH yCreBaeMoOCTH:

Pazoen Oobugue eonpocvl meopuu Mooenuposanus

CoBpeMeHHOE MPECTABICHUE O MOACIISIX U MOJETUPOBAHUH.

Ponp MozpenvpoBaHus B TO3HABATENIBHOW U IPAKTHYECKOM €SI TEIbHOCTH.

Cucrema, cuCTeMHOCTh. MOJEND - KAK CHCTEMHOE OTPaKEHUE OPUTHHAIA.

Knaccudukarus moaenei.

Bunbl mogo0ust Moienu U OpUruHana.

[To3HaBaTeIbHBIE U MPArMATUYECKUE MOJECIIH.

Maremartuueckue Moaen. AKCHOMAaTHYECKOE U KOHCTPYKTUBHOE ONIPEACICHUE

MaTEMATUYECKUX MOJEIIEH.

Knaccudukanus MmareMaTuuecKux MoJIesei.

9 Maremaruueckue mojienu coctostHusl. @azoBbie epeMennbie. [IpocTpancTBa dazo-
BBIX MTEPEMEHHBIX. TUIIBI IPOCTPAHCTB COCTOSIHUA. BecroMmorarenbHbie nepeMeH-
HBIE.

10 Marematudeckue MOJIeTH 3BOONNU cocTossHus. Kiaccudukarus.

11 Cucremsl quddepeHImaibHbIX YpaBHEHUN KaK MATEMAaTHIECKUE MOJIENN IBOTIOLIUN
cocTosiHusl. Pa30BbIE TPACKTOPHUH.

12 TpeboBaHUS K MOJEIISIM.

13 Yto Takoe agexkBaTHOCTHL? KommuecTBeHHAs OIl€HKA aAeKBAaTHOCTH.

NN N kAW

o0

Pazoen Memoovt nocmpoenus mamemamuiueckux mooeneil

14 TlocTaHoBKa 3ajaun MaTeMaTuyeckoro mojenupoBanud. [Ipodnemsr. Lenu. Kpure-
puu.

15 OcHOBHBIE 3Tanbl MATEMATUYECKOT'O MOJIEITUPOBAHUSI.

16 IlocTpoeHne MaTeMaTH4YECKUX MOJEJIEH M0 IKCIIEPUMEHTAIbHBIM JIaHHBIM. Y paB-
HEHUE PErPECCUH.

17 YucneHHble METOABI PELIEHUS 3a/1a4, IPUBOASAIINX K CUCTEMAaM JIMHEWHBIX ypaBHE-
HUM.

18 MaremaTndeckue MOJIeTH MEePEXOIHBIX MPOLIECCOB B ANIEKTpUUYECKUX HermsX. Aud-
bepeHnmanbHbple ypaBHeHus. HauanbHbie ycioBus.

19 YucneHHble METOABI, UCIIOJIB3YEMBIE JUIsI MOJEIUPOBAHUS IEPEXOIHBIX ITPOLIECCOB
Ha OBM.

20 TlogoOue TerIOBbIX U ANEKTPUUECKUX MOJIEH.

21 YpaBHeHue TemIonpoBoJHOCTH. Ero aHasor B TEOpUH 3J€KTPOMATHUTHOTO MOJIS.

22 KoHeuHbl€ pa3HOCTU U Pa3HOCTHBIE YPABHEHUS.

23 Merog cetok. [IpumeHeHune 15 MOJIEAMPOBAHUS AIEKTPUUECKUX U TEIUIOBBIX O-
Jen.

24 YcnoBus 0JHO3HAYHOCTHU. [ paHUYHBIE YCIOBUS

25 Kak cocTaBUTh pa3HOCTHBIE YPABHEHUS.
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26 OcoOEHHOCTH CHCTEMBI IMHEWHBIX ypaBHEHUN, B METOJE CETOK.

27 IlpumeHeHre UTepallMOHHBIX METOI0B JJIsI MOJAEIUPOBAHUS JIEKTPUUECKUX, MAT-
HUTHBIX U TEIUIOBBIX IIOJIEH.

28 Merox pOTrOHKH.

29 Nmutanunonusie Moaenu. O0aacTi MIpUMEHEHHS.

30 Metobl TeHEpUPOBAHUS TICEBAOCTYUYaMHBIX YMCEIT C 3aJJaHHBIM 3aKOHOM paclipe/ie-
JICHUS.

Pazoen Ilpumenenue mamemamuueckux mooeneii

31 BrruucnurenbHblil 3kciepuMeHT. OCHOBHBIE ATAIIbI.

32 IlnaHupoBaHUE BBIYMCIUTEIBHOTO 3KCIIEPUMEHTA.

33 Ourumuszanud. [locTanoBka 3agayn.

34 Knaccudukanusi ONTUMU3AIMOHHBIX 3a]1a4.

35 Knaccudukanusi METOI0B ONITUMHU3ALINH.

36 IlpuBenuTe npuMep ONTUMU3AIMOHHOM 33724t (IO CIIEUATBLHOCTH).

37 HenuHelnHble 3aa4M YCIOBHON ONTUMU3ALUH.

38 Jluis yero Hy )kKHO TpeaBapUTEIbHBIE UCCIIEA0OBaHUS 11eJIeBON (DYHKIIUU U CUCTEMBI
OTpaHUYCHUU.

39 Meroapl onTUMH3AIMH TIepBOTo Nopsnka. O6mas xapakrepuctrka. O61acTh npu-
MEHEHHSI.

40 Metoasl onTUMHU3ALUU BTOPOTO NOpsAKa. XapakTepuctuka. O6nacTb NpUMEHEHUS.

41 Metoabl HYyJIEBOTO NOpsiiKa. XapaKTepucTuka. JJOCTOMHCTBA U HEIOCTATKH.

42 MetoJ 30JI0TOTO CEUECHUS.

43 Metoa nopa3psaIHOTO MPUOIIKECHHUS.

44 KommnekcHbiit MeTo1 bokca. Anroputm.

45 OcobOeHHOCTH MaTeMaTHYECKUX MOJIENIeH, UCTIONb3YEeMBbIX ISl ONTUMHU3AIINH.

IIpumepbl TeCTOBBIX 3aJaHMii’
1.Ilo3HaBaTenbHAsE MOJIENb
OTO CPEenCTBO YIPaBICHUS
+®opma npeAcTaBICHUs 3HAHUI
Metop 3anvcu JaHHBIX

2 Ilpssimoe nogobue

OOBEKTUBHO CYIIECTBYET B IPUPOJIEC

+¥YcranaBnuBaercs B mpoliecce (U3HIeCKOro B3auMOIeHCTBUS
YcTaHaBIMBaEeTCS B pe3yJIbTaTe COTJIAIICHHUS

3.YcnoBHoe mogooue

OOBEKTUBHO CYIIECTBYET B IPUPOJIC

YcraHaBIuBaeTCs B Mporecce PU3NUEeCKOro B3auMoICHCTBHS
+¥YcTaHaBIUBAETCS B pe3yJIbTaTe COTJIAIICHUS

4.ITpumep ynpouieHHas MOJEIb 3TO
MaTepuaabHOE TEJIO

+uaeaabHBIN Ta3

MMapOBO3/YIIHAS CMECH

2 .
TecToBble 3aJaHMsI PACTIONOKEHBI B CUCTEME TMCTAHIIMOHHOTO 00ydeHwus http://moodle.izhgsha.ru u cucreme TectTupona-
Hus Sunrav Testoffice.
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5. JlepeBo-3T0 CBs3HBIN oarpad coaepKanui
KOHTYPBI U Y3JIbI

+BC€ y3JIbl U HU OJTHOTO KOHTYpa

IyTH U Y3JIbI

6.KontypHas MaTpuua — 310 Tabauna Ko3pUIUEeHTOB YpaBHEHUH, COCTaBIEHHBIX 110
[lepBomy 3akony Kupxroga

+Bropomy 3akony Kupxroda

3akony Oma

7.11ox perpecCHOHHBIM AHAITM30M TOHUMAIOT

+uccreoBaHKe CBS3Ei MEXKITy BXOJHBIMU U BBIXOJHBIMUA 3HAYCHUSMHU H3y4aeMOro mpoliecca
UCCIIEIOBAaHUE CTPYKTYPHOT'O CTPOEHHS 00BEKTa

UCCIIEIOBAaHUE CTPYKTYPHBIX CBSA3EN 00bEKTa

8.Metozaps! Pynre —KyTTa ncnonb3ytoT aj1si penieHus
JuddepeHnranbHbIX YpaBHEHUH B YaCTHBIX MPOU3BOTHBIX
TpaHCUEHIEHTHBIX YPABHEHUN

+OO0BIKHOBEHHBIX TG hEepeHITNATBHBIX YPaBHEHUH

9.MeTo1 KOHEUHBIX Pa3HOCTEN UCOIB3YIOT IS PELLICHUS
+JlnddhepeHnnanbHbIX YpaBHEHUH B YACTHBIX MPOU3BOIHBIX
TpaHCUEHIEHTHBIX YPaBHEHUI

OOBIKHOBEHHBIX (P PepeHIMaIbHbIX YPaBHEHUI

10.3amaun yCcI0BHOM ONTUMU3AIUU
He conepxar orpannuenui
+CopnepkaTt OrpaHUYECHHUS

He conepsxar neneBoit pyHKmu

B) VISl NIPOMEKYTOYHOM aTTecTalMU (3aUeTa)

Ponp MonenmnpoBanus B TO3HABATEIBHON U TPAKTUYECKOU IESITEIbHOCTH.

Knaccudukamnust moenei.

Bupl mogo0us Moienu U opuruHaa.

[To3HaBaTeIbHBIE U MPArMATUUYECKUE MOJEIIH.

Kiraccudukarus MaTeMaTHIeCKUX MOJICIICH.

MaTtemaTnuueckue MOJEeNH 3BONIOIUHU cocTosiHusA. Knaccudukanus.

Cuctembl nuddepeHnanbHbIX YPaBHEHUN KaK MaTEMaTUYECKUE MOJIENN IBOTIOIUN

coctossHus. Pa30BbIE TPACKTOPHUH.

Urto Takoe anekBatHOCTh? KonnuecTBeHHAas! OIIEHKA a/IeKBaTHOCTH.

9 TlocranoBka 3aauu MmaTemMaruueckoro Mmojaenuponanus. [Ipodnemsr. Hemu. Kpure-
pun.

10 OcHOBHBIE 3TaIbl MATEMATHYECKOTO MOAEINPOBAHMUS.

11 IMocTpoeHne maTeMaTUYECKUX MOJAENEH MO IKCIEPUMEHTAIbHBIM JJAHHBIM. Y paB-
HEHHE PErPECCHH.

12 YucneHHble METOABI PEIICHUS 3a/1a4, TPUBOASAIINX K CUCTEMaM JIMHEUHBIX ypaBHE-
HUM.

13 TlogoOue TerIOBbIX U ANEKTPUUYECKUX MOJIEH.

14 YpaBHeHHE TEIIONPOBOIHOCTU. ETO aHAIOr B TEOPUU 3JIEKTPOMArHUTHOTO MOJIS.

NN N B WN -

oo
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15 KoHeuHble pa3HOCTH M PA3HOCTHBIE YPABHEHHSI.

16 Meton cetok. [IpuMeHeHue a1t MOACIMPOBAHUS JIEKTPUUECKUX U TEIUIOBBIX I10-
JICH.

17 YcnoBus onHO3Ha4HOCTH. [ paHnYHBIE yCIIOBHS

18 IlpuMeHeHre nTepallMOHHBIX METOIO0B ISl MOACIMPOBAHUS JICKTPUUECKUX, MaT-
HUTHBIX M TEIIOBBIX ITOJICH.

19 Umurtannonusie Moaenu. O0IacTU MIPUMEHEHHUS.

20 MeTobl reHepUpOBAHUS TICEBIOCTYUYANHBIX YUCEN C 3aJITaHHBIM 3aKOHOM pacIpeie-
JICHMS.

21 BpruucauTenbHbli 3KcrIepuMeHT. OCHOBHBIE 3TallbI.

22 IlnaHupoBaHUE BBIYUCIUTENBHOTO YKCIIEPUMEHTA.

23 Onorumuzarnus. [locTaHOBKA 3a1a4.

24 Knaccudukarus OoNTUMUA3AIMOHHBIX 3a/1a4.

25 Knaccudukaiiysi METO0B ONITUMU3ALINH.

26 IlpuBenute nmpuMep ONTUMHU3AIMOHHOM 3a7a4H (110 CIICIIMAIBHOCTH).

27 HenuueliHble 3a/1a4M YCJIOBHOW ONTUMU3AIMH.

28 Metoabl onTUMHU3aLMu niepBoro nopsaka. O0mas xapakrepuctuka. OdaacTy npu-
MCHEHHSI.

29 Metoasl ONTUMHU3AIMHA BTOPOTO MOpsIKa. XapakTreprucTtuka. O0acTh MpUMEHEHUS.

30 Metobl HyI€BOr0O opsiaka. XapakTepucTuka. JlocTOMHCTBa U HEJIOCTATKHU.

31 MeTtop 30710TOTO CEUCHHS.

32 MeToa mopa3psaHOTO MPUOIKCHHS.

33 KommekcHbiit Metosr bokca. Anroputm.

KouTtpoJsbHas pabora (3a04Hoe 00yueHHe)
L{enp10 KOHTPOJIBHOUM PAOOTHI SIBISIETCS:
® 3aKkpervieHue, yriyojaeHue u o0oOIIeHHe 3HAHUM, MOTYYEHHBIX CTYJACHTaMU MpPU H3Y-
yeHuU Kypca « M HKeHepHbIe MPUKIIaIHBIE TPOTPAMMEI B DJICKTPOIHEPTETUKE Y,
® pa3BUTHE HABBIKOB CAMOCTOSATEIBHOIO PEIICHUS KOHKPETHBIX HWH)XKCHEPHBIX 3a1a4
SHEPTEeTUKHU U IEKTPOTEXHUKHU.

CTpyKTypa KOHTPOJILHOI padoThl
BBenenue
IlocTanoBka 3a1a4u
OO6wbekT. [Ipodnematuka. Lens. Kpurepun. Kpurepuit ontumansHoctu. Orpanndenus. Mcko-
MbI€ BEJIMYUHBI.
MareMaTn4eckass MoJieJib
Bekrop Hen3BecTHBIX. 3aKOHBI (PYHKIIMOHUPOBAHUS MOJIETTUpYyeMOoi cucTteMsl. LleneBas ¢yHk-
uud. Orpanndenus. YpaBHeHus. HepaBeHcTBa. Y cnoBus 0JHO3HAYHOCTH.
AHaIM3 MaTeMaTHYEeCKON MO eJIU
AJleKBaTHOCTb MaTeMaTuueckoi mojaenu. O6nacTh agekBaTHOCTH. HempoTHBOPEYMBOCTH
orpannueHui. OOIacTh TONMYCTUMBIX 3HAUCHUM 3a/1auu. XapaKTep U3MEHEHHUS LIeJIeBOM
(GyHKIUU ¥ OTpaHUYEHUH.
YnpoumeHHoe aHAJIUTHYECKOE pellleHue 3a1a4M
VYopouieHne MoJeny. AHaIUTHYECKOE PEIIEHNE YIIPOIIEHHOH 3a1aun. V3BecTHbIE (MHKEHEP-
HBIE€) METO/IbI, IPUMEHSIEMBbIE JIJISl peLIeHUs TT0I0OHBIX 3a/1a4.
O0ocHoBaHue U BBIOOP MeTOAA YMCJICHHOI0 pelieHus 3a1a4u Ha OBM
IIporpamma
Opranuzanus JaHHbIX. Peanu3zanus MaTemMaTHuecko Mojienu (1eseBoi (yHKIUU U OTpaHU-
YEeHHI1) B IporpaMmme.
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UYucsieHHoe pemieHue 3aaa4un Ha JBM
Hcxonuble nanuble. Pe3ynpTaTel uncieHHoro peumieHus. CpaBHEHUE YUCIEHHOTO U yIIPOUIEH-
HOT'O peuieHui. BeIBOIBI.

6.2 IlepeyeHb y4e0OHO-METOANYECKOT0 O0eceYeHUsI
AJIS1 CAMOCTOSATEIbHOM padoThI

1. Pabouas mporpamma IuUCUHUIUIMHBI «VH)XXEHEpHBbIE NMPUKIAIHBIE MPOTPaMMbl B DJIEKTPO-
SHEPTETUKE»

2. Jlexomues I1.JI. MaTemaTnueckoe MoaenupoBanue. BBonuslil kype. — Mxkesck: ®I'BOY
BIIO Nxesckas 'CXA, 2013. Pexxum noctyna: http//portal.izhgsha.ru

3. Jlexomues I1.JI., Onun H.JI. Matemaruueckoe moaenupoBanue. - Mbxesck: ®I'OY BIIO
Wxesckas 'CXA, 2013 r. — 38 c. Pexxum npocryna: http//portal.izhgsha.ru

4. 3ananus, IPUBEJICHHBIC B IUTEPATYPE U MOPSAIOK UX BBHIMOJHEHHUS (110 3a1aHUIO MTPENoIaBa-
TEJIS)
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7 YAEBHO-METO/INYECKOE U THOPOPMAIIMOHHOE OBECIIEYHEHHE
JANCHUIIVIMHBI «<MH>KEHEPHBIE ITPUKJIA/THBIE ITPOT'PAMMBbI B
IJIEKTPOOHEPI'ETUKE»

7.1 OcHOoBHAas1 JUTEpaTypa

KonnuectBo k-

Hcnonb3yer-
No 3EMILISIPOB
cA MpH U3y- Ce-
m/ HaumenoBanue Ha Ka-
. YCHHH pa3- | MecTp | B OuO- «a
JIEJIOB JUOTEKE
denpe

1 |bupkran, C. E. MaTemMaTtrueckoe MOJAEIUPOBAHUE :
yue0. mocobue / Spocin. roc. yH-T uMm. I1. I'. JlemumoBa, 1.3 5 3BbC «PykoHT»
C. E. bupkran .— Spocnasns : SApl'Y, 2012 .— 92 ¢c. — http://rucont.ru
ISBN 978-5-8397-0906-5

2 |Kopxos, E.H. Marematuueckoe monenuposanue / E.H.
KopxoB .— Boponex : 3narenbcko- OBC «PykoHT»
nonurpadudeckuil IeHTp BopoHekckoro rocymap- http://rucont.ru
CTBEHHOI0 yHUBepcuteta, 2012 .— 74 ¢c. — 74 c.

3 |Jlexomues I1.JI. MaremaTtnyeckoe MoI€TMpPOBAHUE.
BBonnsiii kype. — Mxesck: ®I'BOY BIIO UxkeBckas 1-3 5
I'CXA, 2013.

4 |Marematuueckoe MopaenupoBanue. Kypc nexuuit
AIIEKTPOHHOE y4eOHOE TTOcOoO0ue I CTYJeHTOB, 00yda-
IOLUXCS [0 HAMIPABICHUSIM «ATPOUHKEHEPUS» U
«TemnnosHepreTrka U TEIUVIOTEXHUKA», OYHOW U 3a0YHOM 1-3 6
dbopMm obyuenus, coct. Jlekomues I1. JI., HuszoB A. M.,
Omun H. JI., HpecssunukoBa E. B. - Mxesck: PO
Mxesckas 'CXA, 2018.

Hoppep I'.A. Teopus npunsTtus pemenuid. - Kpacno-

5 |apck: ®I'AOY BIIO «Cubupckuii GpenepanbHbIil yHH- 1-3 5
Bepcure», 2013. — 180 c.

6 | I'ypuna JI.A. MeTtonbl MOIENINPOBAHUS U ONITUMH3ALINH
B 33J1a4ax 3JIEKTPOdHEpreTuku. - biarosemenck, 2012. 1-3 5
-9lc.

portal.izhgsha.ru

portal.izhgsha.ru

9BbC «PykoHT»
http://rucont.ru

9BbC «PykoHT»
http://rucont.ru

7.2 JlonoJHUTEJIbHAS JINTEPATypa

Ucnonb3y- KomnuectBo 3k-
Ne eTcs IIpu Ce- 3EMIUISIPOB
Haumenosanue
n/m WU3y4eHUU | MecTp | B OuMO- | Ha Ka-
pa3zienoB nuoTeke | penpe

1 |Onun H.JL., Jlekomues I1.JI. MaTemaTuueckoe Moienupo-

BaHue B cpenie Maple. — Mxesck: ®I'OY BIIO UxeBckas 1-3 5 98
I'CXA, 2008 r.

2 |ITannues B.B., ConoseB H.A. KomnberoTepHoe Mmoaenupo- SBEC «PYKOHT»
BaHue: yuebHoe nocodue. - Opendypr: FOY OI'Y, 2008. — 1-3 5 i K )
130 ¢ http://rucont.ru/

3 MaHIiIFHH E. H. Marematnyeckue METOAbl B TEXHUYECKUX IBC «AgriLiby,
pacuérax: yueOHoe mocodue. - Tam6os: TI'TVY, 2010. — 80 1-3 5 )

c http://ebs.rgazu.ru
AnexceeB A.A., 3ageBanoBa I'.D. MeToas! OHTI/IMI/I3aI_[I/II/I. B 9BC «AgriLiby,

4 |umxeHepHBIX pacueTax B cucteme Mathcad. - Ynan-Y 3: 1-3 5 http://ebs roazuru

BCI'TY, 2006. — 48 c. p-iebs.gazt.

21



http://rucont.ru/
http://rucont.ru/
http://rucont.ru/
http://rucont.ru/

7.3 Ilepeuyenb UHTEpHeT -pecypcoB

Caiit ®I'BOY BO MxeBckorol CXA » http://.izhgsha.ru

Nutepuer nopran ®I'BOY BO «Mxkesckas I'CXA» http://portal.izhgsha.ru

Caiir MuaHCTEpCTBO 3HEpreTuku Poccuiickoit deneparuu http://minenergo.gov.ru/
Caiit razeTsl « JHEpreTUKa U MPOMBINIEHHOCTh Poccun» http:// www.eprussia.ru/
OBbC «Pyxont» http://rucont.ru

OBbC «Agrilibyhttp://ebs.rgazu.ru

A S

7.4 MeTozmqecmle YKa3aHusl MO OCBOCHUIO NUCHUIIJINHBI

[lepen n3ydyeHrneM AMCUMILIMHBI CTYJEHTY HEOOXOIUMO O3HAKOMUThCA C pabodeit mpo-
rpaMMO# JUCIUIUIMHBI, pa3MEIIeHHON Ha TMopTaje M MPOCMOTPETh OCHOBHYIO JIUTEPATYpy,
MIPUBEACHHYIO B paboyell mporpamMme B pasjeiie «Y4eOHO-METOANYEeCKOe U MH(OPMALIMOHHOE
oOecrnieyeHre AUCUUILIMHBY. KHHUIH, pa3MeleHHble B 31EKTPOHHO-OUOIMOTEYHBIX CUCTEMAX
JOCTYIHBI U3 JIF0O0H TOYKH, TJe UMeeTcsl BhIX0 B «VIHTepHET», BKIIIOUas JOMAaITHUE KOMITh-
I0TEPBI U YCTPOICTBA, MO3BOJIsAIOIKE paboTaTh B ceTH «MHTepHEeT». Ecinu BhIABUIIN TPOOIEMBI
JOCTYIa K YKa3aHHOW JHUTeparype, oOpaTutech K mpenogaBarento (JinbOO Ha 3aHIATHSAX, JTHOO
4yepe3 mopTall akaJIeMHn ).

JIist u3ydeHus: TUCUUILINHBL U BBITIOJTHEHUS 3aJaHUi HEOOXO0AMMO UMETh YUCTYIO TeT-
panb. Ilepen Hayanom 3aHATHI HaHO OEryio MOBTOPUTH MaTepHall U3 KypcoB AUCUMIUIUH «Ma-
teMaTuka», «MHpopmaTuka», « Puznka.

Jlis 3¢ peKTUBHOTO OCBOCHUS AUCLUILUIMHBI PEKOMEHIYETCS MOCEIIaTh BCe BUABI 3aHsI-
TUW B COOTBETCTBUM C PACIHCAHUEM U BBINIONHITH BCE JOMAIITHUE 3aJaHHsl B YCTAHOBIICHHBIC
IpernojaBaTesieM Cpoku. B ciydae npomycka 3aHATHI MO YBaKUTEIbHBIM MPUYUHAM, HEOOXO-
JUMO TOJIOMTH K MPENnoJaBaTe0 U MOJIYyYUTh MHAWBHAYAIbHOE 3aJaHUE 0 MPOMYIIEHHOU
TeMeE.

[TonydyeHHble 3HAHUS W YMEHMS B MPOLECCE OCBOCHUS TUCIUIUIMHBI CTYJIEHTY PEKO-
MEHJyeTCsl MPUMEHSTH JIJIS PEIlIeHUs CBOUX 3aJlay, He 00s3aTeNIbHO CBA3aHHBIX C MPOrpaMMOin
JUCLUIUIAHBIL.

Brnanenvne koMneTeHUMAMU TUCHUMILIMHBI B TIOJHON Mepe Oyner moarBepkaaTrbhes Ba-
MM YMEHHEM pelllaTh KOHKPETHbIE 3a/1auy 10 pa3paboTKe ¥ MPOEKTUPOBAHUIO TEILIOAHEpre-
TUYECKUX YCTAaHOBOK M MPOIIECCOB, & TAKXKE BBISABIATH CYHIECTBYIOIINE MPOOIEMBI.

[TosrydeHHbBIE IPY M3YYEHUN JUCLUIUIMHBI 3HAHMS, YMEHUS U HAaBBIKM PEKOMEHIYETCS
MCIIOJIb30BATh MPU BBINIOJHEHUH BBIITYCKHOW KBAIM(PUKAIMOHHON paboThl, a TAK)Ke Ha MPOU3-
BOJICTBEHHOU MPAKTUKE

22


http://.izhgsha.ru/
http://portal.izhgsha.ru/
http://minenergo.gov.ru/
http://www.eprussia.ru/
http://rucont.ru/
http://ebs.rgazu.ru/

7.5 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTMI, HCIIOJIB3YEMbIX IIPH OCYIIECTBJIECHUH 00-
Pa30BaTeJBLHOIO NpoLecca 1o JMCUMIIMHEe, BKJIYasi lepedeHb POrpaMMHOro odecime-
YyeHusi 1 UHPOPMAINMOHHBIX CIIPABOYHBIX CUCTEM (MPH HEOOXOAUMOCTH)

W3ydyeHne MUCHUIUIMHBI MOJIPa3yMeBaEeT HMCIOJIb30BaHWE MH(GOPMAIIMOHHBIX TEXHOJIO-
THH:

[Touck nnpopmanuu B rinodanbHol cetn UHTEpHET

Pabota B 31eKTpOHHO-OUOIMOTEYHBIX CHCTEMAaX

Pa6ora B DUOC By3a (paboTa ¢ mopTajoM M OHJIAMH-KypcaMHd B CHCTEME MOO-
dle.izhgsha.ru)

MynpTMEAUIHHBIE TEKIUN

PaboTta B KOMIIbIOTEpHOM KJjlacce

KomnroTepHoe TecTupoBaHue

Ilpu u3zyuenuu yuebnoco mamepuana UCNONL3YEMCS KOMNIEKM JUYEH3UOHHO20 Npo-
2PAMMHO20 0becneyeHUsl Cledyrue2o coCmasa:

1. Onepaunonnas cucrema: Microsoft Windows 10 Professional. Ilognucka Ha 3 rona.
Horosop Ne 9-BJ1/19 ot 07.02.2019. Ilocneansist noctynHas Bepcus nporpammsl. Astra Linux
Common Edition. lorosop Nel73-I'K/19 ot 12.11.2019 .

2. bazoserit maketr nmporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft
Office Standard 2016. beccpounas nuniensus. JJoropop Ne79-I'K/16 ot 11.05.2016. Microsoft
Office Standard 2013. Beccpounas nuuensus. JJorosop Ne0313100010014000038-0010456-01
or 11.08.2014. Microsoft Office Standard 2013. beccpounas nuuensus. JloroBop Ne26 ot
19.12.2013. Microsoft Office Professional Plus 2010. beccpounas nuuensus. JJorosop Nel(06-
I'Kor21.11.2011. P7-Oduc. Jorosop Nel73-I'K/19 ot 12.11.2019 r.

3. NudopmainmoHHO-CIIpaBoYHasi cucTeMa (CrpaBoOYHO-TIpaBoBas cucreMa) «KoHCynb-
taHT 1uirocy. Cormamenue Ne MKI12016/JICB 003 ot 11.01.2016 a1t ucrionbs30BaHus B y4eo-
HBIX 1eNsIx 0eccpounoe. OOHOBISIETCS perysapHO. JIMIeH3Hs Ha BCe KOMITBIOTEPHI, UCTIONb3Y-
eMbIe B yueOHOM TpoIiecce.

Obyuarowumces obecneuern docmyn (YOaieHHbllil 00CMYN) K CAe0yIOUUM COBPEMEHHbIM
npogeccuoHanrbHbiM 6a3am OAHHBIX U UHPOPMAYUOHHBIM CHPABOYHBIM CUCTNEMAM:

HNudopmanmonHo-cripaBovHasi cucTeMa (CIpaBOYHO-TIpaBoBasi cucrema) «KoHCyIb-
Ta"TlImrocy.

«1C:ITpeanpusitue 8 yepes WNHuTtepHer JUTSL y4eOHBIX 3aBEJCHUI»
(https://edu.1cfresh.com/) co cnenayromumu npuioxenusmu: 1C: byxranrepus 8, 1C: Ympas-
nenue toprosieit 8, 1C:ERP Ynpasnenue npennpusituem 2, 1C: Ynpapnenue Hamiei Gpupmoii,
1C: 3apmniata u ynpasieHue nepcoHanioM. O0IauHbIi CEPBUC.
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8 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JIUCHUIIJIMHBI
«MH>KEHEPHBIE ITPUKJIA/THBIE ITPOI'PAMMBI B
IJIEKTPOOHEPI'ETUKE»

VYyeOHast ay1uTopus AJis IPOBEACHUS 3aHATHH JIEKLIMOHHOIO U CEMMHAPCKOT0 TUIA, IPYNIIOBBIX U
VMHJMBUIYAJIbHBIX KOHCYJIBTALMM, TEKYLIErO0 KOHTPOJIA U IPOMEXYTOYHOM aTTeCTalluu

AynuTopusi, yKOMIUIEKTOBaHHAs CIIELUAIM3UPOBAHHON MEOECIBIO U TEXHUUECKUMH CPEJICTBAMHU 00 Y-
YEeHMUsI, CTYXKaIIUMU Ui [IpeicTaBiIeHus yueOHoi nHdopmanu 60abII0N ayAUTOPUH: IEPEHOCHON
KOMIIBIOTEP, TPOEKTOP, JOCKA, IKPaH.

VYdeOHast ayTUTOpHS ISl IPOBEICHUS 3aHITUH JICKIIMOHHOTO U CEMUHAPCKOTO TUIIA, TPYIIIOBBIX U
WHUBUIYAIBHBIX KOHCYJBTAIIUHN, TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHOM aTTecTanuu (Jraboparop-
HBIX 3aHSATUI)

Aynuropusi, yKOMIUIEKTOBAaHHAS CIICIIMATN3UPOBAHHON MeOCIbI0 M TEXHUYECKUMH CPEJICTBAMU 00Y-
YCHUSI, CIYXKAIUMH TSI TPEICTABICHHS y4eOHOM nH(pOopMaIiy OOIBINION ayAUTOPUH: KOMITBIOTEPHI C
HEO0OXOIMMBIM MTPOTPAMMHEIM 00ECIICYEHUEM, BBIXOJIOM B «IHTEpHET» U KOPIIOPATUBHYIO CETh YHU-
BEPCUTETA.

[Tomenienue 115 caMOCTOSITENbHOM pabOTHI

[TomernieHne OCHAIIEHO KOMITbIOTEPHOIN TEXHUKOH ¢ BO3MOXHOCTBIO MOJKIIOUEHHS K ceTH «HTep-
HET» U 00eCIeueHrEeM JOCTYIa B AIEKTPOHHYIO HH(OPMAILIMOHHO-00pa30BaTeIbHYIO CPEy OpraHu3a-
LIUH.

[Tomemienus A XpaHeHUs: ¥ NPOPUIAKTUYECKOT0 00CIIy)KUBaHUsI y4eOHOT0 000py10BaHUS
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Ipunoxenue

®OHJA OHEHOYHBIX CPEACTB

JJIs1 ITIPOBCACHU A
HpOMC)KYTO‘IHOﬁ aTTeCTalluu CTYACHTOB
I10 uTOraM OCBOCHHS NUCHUITIINHBI

NnkeHepHBbIEe NPUKJIAAHbIE IPOTPAMMBI
B JJICKTPOIHEPreTUuKe

Hanpagssienue oAroTOBKYU «Azpounscenepusn»
IIpoduas noaAroToBKU «neKkmpocnadicenue
KBannpukanus BbIlyCKHUKA — faKanagp

®opma 00yueHUs — OUHAA, 3A0YHAA
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EJb U 3ATAYA TIPOMEXYTOUYHOM ATTECTAIIAU CTYJIEHTOB
IO JMCIUIIVIMHE MH)KEHEPHBIE ITPUKJIAZIHBIE ITPOT'PAMMBbI B

SJIEKTPOOHEPI'ETUKE

Llenb TpOMEXYTOYHON aTTEeCTAllUU - IPOBEPKA CTETIEHN YCBOCHUS CTYIEHTaMH y4eOHOTO Ma-

TEpHraia 3a BpEM U3YUCHUS JUCHUIIIINHEBI, YPOBHSA C(bOpMI/IpOBaHHOCTI/I KOMHGTCHHI/Iﬁ I10CJIC 3aBEP-
IICHWA U3YUCHUA NJUCHUITIJINHBI.

CtyneHTy He00XO0AUMO TPEICTABUThH OTUYCTHI MO BHIIIOJIHEHHBIM JJa00PATOPHBIM paboTaM.
ATTecTanus mpoxoauT B popMe 3adera.
3aa4n IPOMEKYTOUHON aTTeCTAIMHU:

1. ompenenenue ypoBHs YCBOCHHSI Y4€OHOU TUCITUTUINHEI,
2. ompeniesieHue ypoBHs chOpMUPOBAHHOCTH JIIEMEHTOB POQPECCHOHATBHBIX KOMITCTECHITHHA.

ITACITIOPT ®OHJA OHEHOYHbIX CPEICTB

No HaumenoBanue Kon xonTponu- | OuieHOUHBIE O1neHoYHbBIE OneHOYHbBIE
n/m| pasnena yaeOHOW | pyeMoil KomIie- | CpPeICTBa I | CpPeICTBa I | CPEACTBA JUIS
JUCLUILINHBI TEHIUH (WM €€ | TPOBEPKH 3HA- MPOBEPKH | MPOBEPKHU Blia-
YacTH) HUH YMEHHI IeHUHU
(HaBBIKOB)
(1-# aran) (2-1 stamn) (3-1 oTamn)
. |QOmwme BompoCkt | ey iy | 3.0 m3.2.1 m.33.1
MOJICIIUPOBAHUS
o, Mecnenobame Ma- | oy i | mo3.0.2 322 332
TEMATUYECKUX MO-
nenen
3, |OnmiMHsaLEs OITK-1, TTK-1 m 3.1.3 m 323 m 333
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1. IEPEYEHb KOMIIETEHIIUHA C YKA3AHHUEM 9TAIIOB UX ®OPMHUPOBAHUA B
IMPOLOECCE OCBOEHUA OBPA3OBATEJIBHOU ITPOI'PAMMBI

[lepeuens KoMIEeTeHIMI U ATAMNbI UX (OPMUPOBAHUS

Ho- B pe3ynbrate nu3ydeHus: yaeOHOU AUCIUTUINHBI

Mep/uH Cotepranue KOMIETeHIH oOydJaronuecs: JOJKHBI:

€KC KOM-

(unu ee yacTH) 3HaTh YmMmets Bnaners
MeTeH- . . .
(1-# »Tam) (2-# »Tan) (3-# aTan)
117041

OIIK-1 |crmocoOHOCTBIO OCYIIECTBIATh MOUCK, | OcHOBHBIC Me- |[lomydars, Komnerorepom
XpaHeHue, 00padOTKy U aHaIN3 UH- TOJIbI, CIIOCO- | XPaHUTh, e~ | KaK CPEJCTBOM
(dbopmarnuii u3 pa3nUYHbIX KICTOYHUKOB |OBI U CPEICTBa | pepabaThiBaTh | yNpaBICHUS
u 0a3 JaHHBIX, IPEACTaBIIATh €€ B TPE- | OJIYYEHMUS, uHpopManuio | MHGpOpMaUeH
OyemoM (opmare ¢ UCIIOIb30BaHUEM | XpaHEHUs, Te-

MH()OPMALIMOHHBIX, KOMITBIOTEPHBIX U | pepaboTKu
CETEBBIX TEXHOJIOTUI nH(pOpMaInu;

[K-1 TOTOBHOCTBIO U3y4aTh U UCIOJIb30BATh |BHUJIbI HAYYHO- |BECTU OMOIMO- | METOJAaMHU IKC-
HAYYHO-TEXHHUYECKYIO MH(DOPMALIMIO, |TEXHUYECKOW |rpaduueckyro |mepuMeHTallb-
OTEUECTBEHHBII U 3apyOeKHbIN ONBIT | MH(OpMaLuy, |paldoTy C MPU- |HBIX UCCIIEI0-
0 TEMATHUKE MCCIIeI0BAaHUN METOJIbI [IPO- | BJICUEHUEM CO- |BaHUH, OCHOB-

paboTku u BPEMEHHBIX HBIMHM METO/1a-
aHanu3a Hayd- |MHGOpMaIu- | MU TBOPUYECKO-
HO- OHHBIX TEXHO- |0 MTOMCKA.
TEXHUYECKOM |JIOTUM

MH(}OpMAaLINH.

BaKaJ'IaBp JOJIKECH OBITH T'OTOB K BBIIIOJIHCHUIO 3a1a4 110 CICAYIOIIHUM BUIaM JCATCIbHOCTHU:
PaCYCTHO-IPOCKTHAA U IPOCKTHO-KOHCTPYKTOPCKAA ACATCIIBHOCTD:

yuyactue B cOope 1 aHann3e HH(OPMALIMOHHBIX UCXOIHBIX IAHHBIX JIJIsl IPOEKTUPOBAHUS;

Hay4HO-UCCIIEN0BATEIbCKAs AEATENbHOCTD:

M3y4eHHE Hay4HO-TEXHMYECKOM HH(OpPMALMHM, OTEYECTBEHHOIO U 3apyO0eKHOro OMbITa IO
TEMAaTHUKE UCCIIEIOBAHU;

IIPOBEAICHNE JKCIIEPUMEHTOB IO 33JaHHOM METOIMKE W aHAJIU3 pPE3yJIbTaTOB; IPOBEIACHUE
M3MEpEHU 1 HaOI0IeHUH, COCTaBIICHHE ONMCAHKS IIPOBOJMMBIX UCCIIEI0BAHUIM;

OPraHM3alluOHHO-YIIPABJICHYCCKAA NCATCIbHOCTD:

IUIAHUPOBaHKE paOOThI IEPCOHATIA;

BBINIOJTHEHNE PA0OT MO OTHOM MIIM HECKOJIBKHM JIOJDKHOCTSIM CITY KallHX;

MPOU3BOACTBCHHO-TCXHOJOTNICCKAA NCATCIbHOCTD:

KOHTPOJIb COOJIOJICHUS] TEXHOJIOTMYECKON UCLUIUIMHBL, ydacTHe B paboTax IO OCBOEHHIO U
JIOBOJIKE TEXHOJIOTUYECKUX IPOLIECCOB B XOJ1€ MOATOTOBKY MPOU3BOICTBA ITPOAYKIINH;

KOHTPOJIb COOJTIOICHUSI HKOJIOTHUYECKON 0€30IacCHOCTH Ha ITPOU3BOJICTBE;

CEPBUCHO-IKCILTYaTAIITHOHHAA I€ATECIbHOCTD:

ydacTheé B TIPOBEpKE TEXHHYECKOIO COCTOSHHMS W OCTaTOYHOIO pecypca 00OpyJOBaHus,
OpraHM3alUK TPOPUIAKTUIECKUX OCMOTPOB U TEKYILIErO PEMOHTA,

B pesynbrare 0CBOCHUS AUCLUIUIMHBI CTYIECHTHI JOJKHBI 3HATh OCHOBHBIE METOIbI MATEMATH-
YeCKOro MOJICTMPOBAHHUS, YMETh CTPOUTh MaTeMaTH4ecKue Moenu GU3NIECKUX SIBICHUN, XUMUYe-
CKHX ITPOLIECCOB, IKOJIOTUYECKUX CUCTEM, AHAIIM3UPOBATh PE3YyJIbTAThl PEIICHUs KOHKPETHBIX 3a/1a4 C
LEJIBIO TOCTPOEHMsI 00JIee COBEPIIEHHBIX MOJIENIEH, OBJIAZETh METOAAMU MIOCTPOCHUSI MaTeMaTHye-
CKUX MOJIeJIEH TUITOBBIX MPO(PECCHOHATBHBIX 3a1au.

27



2. OIUCAHME MMOKA3ATEJIEA U KPUTEPUEB OIIEHUBAHWA KOMIIETEHIAN
HA PA3JIMYHBIX OTAITAX UX ®OPMUPOBAHUSA, OIIMCAHUE HIKAJI
OIEHUBAHMUAA

ChopMupoBaHHOCTb Ka)KA0H KOMIIETEHLIMU B paMKaX OCBOCHMS JUCLUIUIMHBI OLIEHUBAETCA 1O
LIKAJIE: <GAYMEHO0», KHe3aUMmeHOY.

OTMeTKa «3aumenoy BBICTABIISAETCS 00Y4arOLEMYyCsl, €CIIM OH YCBOMJI MaTepHa, uc4eprbiBa-
IOLLE, ITOCJIE0BATEIBHO, YETKO U JIOTMYECKH CTPOMHO €r0 U3JIaraeT, yMEET TECHO YBA3bIBATh TEOPHIO C
IIPAKTUKOH, CBOOOIHO CHPABIISIETCS C BONMPOCAMU M APYIMMM BUAAMU IPUMEHEHUs 3HAHWUU, HE 3a-
TPYAHSAETCS] C OTBETOM IIPU BUJOU3MEHEHHH BOIPOCOB, OOOCHOBBIBAECT NMPHUHITOE pEIIEHUE, BIaJeeT
Pa3HOCTOPOHHUMM HABBIKAMU U IIPUEMAMU BBIIIOJIHEHMS MPAKTUYECKUX 3aa4.

OTMeTKa «He3aumeno» BBICTABIIAETCS 00Yy4aroLEeMycsl, KOTOPBI HE 3HAaeT 3HAUYUTEIbHON 4Ya-
CTH MaTepuaia, JOIyCKAeT CYUIECTBEHHbIE OIIMOKU, HEYBEPEHHO, ¢ OOJBIIMMU 3aTPYIHEHUSMHU BbI-
MOJIHAET MIPAKTUYECKUE PAOOTHI.

Jli1st oueHKH chOPMUPOBAHHOCTH KOMIICTCHIIUI B paMKaX JAUCHUILIMHBI B LEJIOM, IPEroaBaTe-
JIeM OLICHMBAETCS CO/ICPIKATENbHAs CTOPOHA U KAYECTBO MaTEPUAIOB, IPUBEIICHHBIX B OTBETaX CTY-
JICHTa Ha SK3aMCHAIIMOHHbIC BOIPOCHI, PEIICHUE 33/[a4, a TAKIKE Pe3yJIbTaThl yIacThsl B HAYYHOI pa-
00Te, OMMMITHAaxX ¥ KOHKYpCax.

[TokazaTensiMu ypOBHsSI OCBOEHHOCTH KOMIIETEHIIMI Ha BCeX 3Tanax uxX (POPMHUPOBAHUS SBISIFOTCS:

1-ii 3Tan (ypoBeHb 3HAHUIA):

- YMeHHe 0TBEYaTh Ha OCHOBHBIE BOIIPOCHI M TECTHI Ha YPOBHE IMOHMMAHUS CyTH — YIOBJIETBO-
putensHO (3).

- YMeHHe rpaMOTHO pacCy’kJaTh M0 TEME 3a]aBa€MbIX BOIPOCOB — XOpoIIIo (4)

- Ymenue GopMyaupoBaTh IPOOIEMBI 10 CYTH 331aBa€MbIX BOIIPOCOB — OTIUYHO (5)

2-i1 3Tan (ypoBeHb YMeHHUii):

- YMeHue pemarh IpoCcThie 33a4i ¢ HE3HAYUTEIbHBIMU OIINOKaMU - YAOBIETBOPUTEIHHO (3).

- YMeHue pemarp 3aJ1aui CpeiHEN CI0KHOCTH — Xopolo (4).

- YMeHue pemaTh 3a/1a4i MOBBIIIEHHON CII0KHOCTH, CAMOMY CTaBUTb 33J1a4d — OTIUYHO (5).

3-ii 3Tan (YpoBeHb BJIaJeHUs] HABBIKAMH):

- YMeHue GopMyIupoBaTh M peliaTh 337a4d U3 Pa3HbIX Pa3JieIoB C HE3HAYUTEIbHBIMU OILHO-
KaMH| - YJIOBIIETBOPUTENHHO (3).

- YMeHue HaxOJUTh IpoOIEeMbl, pelIaTh 3aJa4i MOBBIILIEHHOHN CI0XKHOCTH — XOpo1Io (4).

- YMeHHe caMOMy CTaBUTh 3aJla4d, HAXOJWUTh HEAOCTATKA M OIMMOKM B PEUICHUSX — OTIUYHO

(5).

Kpurepuu onieHuBaHMs YPOBHS OCBOGHHOCTH KOMIIETEHIIMH Ha BCEX 3Tanax ux (JOpMUpOBaHUS
IIpU TPOBEJCHUU 3a4eTa ONPENENAIOTCS 10 CUCTEME: «3aumeno», «Hezaumeno». OTMETKa «3aume-
HO» BBICTABIIAETCS 00y4YalOLIEMYCsl, €CIIM OH YCBOMJI MaTepHaj Ha BceX 3Tamax (OpMHPOBAHUS KOM-
MIETEHIINI Ha OLIEHKY HE HIKE «yAOBIETBOPUTENBHOY (3).
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3. TUITIOBBIE KOHTPOJIBHBIE 3AJJAHUSA UJIU UHBIE MATEPUAJIBI,
HEOBXOJUMBIE JJIsI OHEHKHA 3HAHWI, YMEHUI, HABBIKOB U (MJIN) OIIBITA
AEATEJIBHOCTH, XAPAKTEPU3YIOIIIUX 3TAIIBI ®OPMHUPOBAHUA
KOMIIETEHIIAM B TPOIIECCE OCBOEHUS OBPA3OBATEJBHOM ITPOT'PAMMBI

3.1 TunoBble 3aJaHUA AJis OLEHKU 3HAHUH, NpUoGpeTaeMble B X0Je U3y4YeHUS AUCLH-
IUIMHBI (1-# 3Tan)

3.1.1 Mooynw 1. Odugue sonpocwt mooenuposanus
1. Ponb MopenupoBaHus B IO3HABATEIBHON U IPAKTUUYECKON AESITEIbHOCTH.

2. Knaccudukarus mojaenei.

3. Cucrema, CUCTEMHOCTb. MOJIeNb - KaKk CHCTEMHOE OTPaKEHNE OpUTHMHAa

4. Tlo3HaBarenbHbBIE U PAarMaTUYECKUE MOEIH.

5. Maremarnueckue MoJenu. AKCHOMAaTUYECKOE U KOHCTPYKTHBHOE OINpEAE/IEHUE MaTeMaTuye-
CKUX MoJenei

6. Kiaccudukaiysi MaTeMaTH4eCKUX MOJICICH.

7. OCHOBHBIE 3TaIlbl MATEMAaTUYECKOTO MOICTUPOBAHUSI.

8. Maremarndecknue MOZIETH 3BOMONUHN cocTosiHus. Kinaccudukanus

3.1.2 Mooyns 2. Hccneooeanue mamemamuueckux mooeJeil
1. VYpaBHeHue TerIONpoBOAHOCTH. Ero aHamor B TeOpuu 31€KTPOMAarHUTHOTO OIS
[TonoOue TennoBbIX U JIEKTPUUECKUX MOJIEH.
KoHeuHble pa3HOCTH U Pa3HOCTHBIE YPaBHEHUS
YcioBust ogHO3HAUYHOCTH. [ paHUYHBIC YCITOBUS
MertoJ1 CETOK.
YuciieHHbIe METO/IBI PeIICHHs 3a/1a4,
Wmutarnmonnsie moaenu. O61actu MpuMEHEHHS.
Brraucnurenbhbiii sxciepuMenT. OCHOBHBIE STaIbl
KoHneuHble pa3HOCTH U Pa3HOCTHBIE YPABHEHHUS.

A A A il

3.1.3 Mooyns 3. Onmumuszayusn

1. Ontummsanums. IloctaHoBKa 3agaduu.
HenuHelinble 3a/1a4u yCIOBHOM ONTHMM3ALIUN.
Knaccudukanus onTUMHU3aIIMOHHBIX 3a7a4.
Knaccudukanust METOI0B ONITHMHU3AIINH.
MeToabl ONTUMU3ALMH IEPBOTO MOPSAKA.
MeToapl ONTUMHU3AIMN BTOPOTO TOPSIIKA
3ajaun IMHEHHOTO TPOTrPAMMHUPOBAHUS

Nonhkwbd

3.2 TunoBble 3aaHUs AJIs1 OLEHKH YMEHHH, NpuoOpeTaemMble B X01¢ M3yYeHHUS AUCHHUILIMHBI (2-
i 3Tamn)

3.2.1 Mooyns 1. Obuue 6onpocovt Mooeauposanus

1. CocraBnenue cuctembl AU GEpeHIINATBHBIX YPABHEHHH.
[TocTpoeHnre MaTeMaTUIeCKUX MOJIEICH SBOTIOIMHA COCTOSTHUSI.
[Toctpoenue (ha30BbIX TPACKTOPHIA.
KonuyecTBeHHas oreHka aleKBaTHOCTH.
[TocTanoBKa 3a1au MaTeMaTUYECKOTO MOJIETUPOBAHMUS.
BrisiBrieHne npo6ieMsl, esid. KpUTEepHUEB.
YcTaHoBneHUE MOJ00MS MOJISH U OPUTHHATIA.

Nk wDd

3.2.2 Mooyns 2. Hcenedosanue mamemamuueckux mooeneil
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a—

[TocTpoeHne MaremMaTHYECKUX MOJENEH MO AKCIEPUMEHTAIBHBIM JaHHBIM. Y pPaBHEHHUE pe-
rpeccumu.

CocraBieHue ypaBHEHUs TEIIONPOBOAHOCTH. ETo aHanmor B TeOpUH 3J€KTPOMarHUTHOTO TOJIS.
HpI/IMeHeHI/Ie AJId MOACTIUPOBAHUSA SJICKTPUYCCKUX U TCIIJIOBBIX TTOJICH.

YcTaHOBIEHUE YCIOBUS OIHO3HAYHOCTH. [ paHUYHbBIE YCIOBHS

HpI/IMeHeHI/Ie HUTCPALIMOHHBIX MCETOAO0B JId MOACIHMPOBAHUA SJICKTPUYCCKUX, MArHUTHBIX H
TEIJIOBBIX MOJIEH.

['enepupoBaHus MceBAOCTyYalHBIX YHCEN C 33JJaHHBIM 3aKOHOM Paclpe/eiIeHUsI.
[InanupoBaHue BHIYUCIUTEIBHOTO IKCIIEPUMEHTA.

3.2.3 Mooyne 3. Onmumu3zayus.

1.

A N A Al

CcopmynupoBath 3a1a4i YCIOBHOM ONTUMU3AIUH.

CdopmynupoBath 3aa4un ONTUMHU3ALKN IIEPBOTO MOPSAKA.
ChopmynupoBath 3a1a4u ONTUMH3AIUKA BTOPOTO TOPSIIIKA.
CdopmynupoBaTh METObI HYJIEBOTO MOPSIKA

Omnwucars METOZ 30JI0TOTO CEYEHUSI.

Omnwucare METO OPa3pPAIHOrO NPUOIMKEHUS.

Onucatb KOMIIEKCHbIN MeTo1 bokca. AnropuTm.

CdopmynupoBaTh TpaHCHOPTHYIO 3a/1a4y JIMHEHHOTO MPOrpaMMHUPOBAHUS
CdhopmynupoBath 3aaqy 0 CMECSX JHHEHHOTO POTPAMMHUPOBAHHS

3.3 TunoBble 3aJaHNUS IS OIEHKU HABBIKOB, IpHo0peTaeMble B X0/€ M3YYeHHS TUCHUIIUHBI
(3-ii aTan)

3.3.1 Mooynws 1. Obuue 60npocovt Mooeauposanus

1.

Nowvbkwd

YucneHHble METO/IbI, UCIIOIb3YEMbIE JJIS1 MOJIEIUPOBAHUS IEPEXOJHBIX POLIECCOB
[Toctpouts cuctemy auddepeHnnaibHbIX YPaBHEHHH IEPeX0IHOTO Mpoliecca
[TocTpouts (ha3oBbIe TPACKTOPHH MEPEXOAHOTOIPOIIECCa

[TocTpouTh ypaBHEHHE PErPECCUN AJIS UEPHOTO SALIMKA»

Onpenenuts BUJI AJIEMEHTAPHBIX QYHKIUU PErPECCUOHHOTO YpaBHEHUS

OTbIcKaTh KO3 (UIMEHTH PErPECCUH METOAOM HaUMEHBINX KBaJIPaTOB
Onpenenuth aJeKBaTHOCTh MOJIEIU C UCIIOJIb30BaHUEM KpuTepus duriepa

3.3.2 Mooynw 2. Hccneoosanue mamemamuyeckux mooeneil

1.
2.

LRI AW

YcTaHOBUTH 110/100ME TEIUIOBBIX U AJIEKTPUUYECKHUX TOJIeH

Onucath HECTAllMOHAPHOE TEIIOBOE I0JIE€ METAJUIMUECKOTo CTepKHS MuddepeHIanabHbIMUA
YPAaBHEHUSIMU B YaCTHBIX TPOU3BOJHBIX

Onpenenuts rpaHUYHbBIE YCIOBUS 3a/1a4H.

[Tonyunts 3 auddepeHnnanbHbIX ypaBHEHUH KOHEUHO Pa3HOCTHBIE YPaBHEHUS.

Onpenenuts BUJ OTYYEHHOW Pa3HOCTHOM CXEMbl, YCTAHOBUTDH YCIIOBUE CXOAMMOCTH CXEMBI
Pemnth ypaBHEHNE KOHEYHO-PAa3HOCTBIMA METOIAMHU.

CdopmynmnpoBaTh 3a7a4y UMUTALlHOHHOT'O MOJIETTUPOBAHUS

CocTaBuTh MOJEIND CIy4aifHOIO IpoLecca FTEHEPATOPOM CIIydaliHbIX YHCEN

Onpenenutb HaEKHOCTh TEXHUUECKON CUCTEMbl MMUTALIMOHHBIM MOJIETTUPOBAHUEM

3.3.3 Mooynb 3. Onmumuszayus.

1.

2.
3.
4

PemuTh 3a1avy oqHOMEPHON ONTUMHU3AINHI METOIOM TMOPA3PSTHOTO TTPUOIMIKEHUS
OnpenenuTh MUHUMATBHYIO TJIOIAIb MOBEPXHOCTH MapauIeNienuIe1a Mpy 3aIaHHOM 00beMe.
Pemute 3amauy BeIOOpa ceueHUs MPOBOJTHIUKOB HA MUHUMYM ITPOBOTHUKOBOTO MaTepraa
PemmnTe 3amauy TpacCHpOBKM JIMHUM JJIEKTPOIIEpEIayd HAa MUHUMYM IIPOBOJHUKOBOTO MaTe-
puana

Pemute 3amady TpacCUpOBKM JIMHHUM 3JEKTPOIEPEIadyd HAa MUHMMYM IIOTEPH AJIEKTPUUECKON
SHEpPruu
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Pemmts 3ana4y TpacCHpOBKY TEILUIOBOM TPACCHI HA MUHUMYM ITOTEPh TEIUIOBOW SHEPTUU
Pemmte 3a1auyy Ha MUHUMYM CTOMMOCTH TETUIOBON M3OJISALMH MIMHAPHUECKOU TPYOBI
Pemmts TpaHCIOPTHYIO 3aa4y JINHEHHOTO IPOrPaMMHUPOBaHUS

Pemnts 3a1ady 0 cMecaX TMHEHHOTO IPOrPAMMUPOBAHUS

R Sa R

KonTpoabsHasi pabdora (3a04uHoe 00yueHue)
L{enpro KOHTPOJIBHOM paOOTHI SIBIISETCS:
® 3aKpervieHue, yriyoieHue u o0oOIIeHHe 3HAHUM, MOJYyYEHHBIX CTyACHTaMH MpPH H3Yy4YEeHUU
Kypca «/HxeHepHble TPUKIIaTHbIe TPOrPAMMBI B 3JIEKTPOIHEPTETUKEY;
® Pa3BUTUC HABBIKOB CAMOCTOATCIBHOIO PCIICHHUA KOHKPCTHBIX MHKCHCPHBIX 3aa4 SHCPIrCTUKU
Y DJIEKTPOTEXHHUKH.

CTpyKTypa KOHTPOJIBbHOI padoThI
BBenenue
ITocTanoBka 3axaun
Oo6nexT. IIpobnematuka. Lens. Kpurepuu. Kputepuit ontumansHoctu. Orpanndenus. Mckomele Be-
JIUYUHBI.
MaremaTnueckast MOJ€eJb
Bekrop Hen3BecTHBIX. 3aKOHBI (DYHKIIMOHUPOBAHUS MOJEIUpyeMoii cuctemsl. LleneBast ¢pyHKuus.
Orpanunuenus. YpasHeHus. HepaseHcTBa. Y CiloBUS OTHO3HAYHOCTH.
AHaJIM3 MaTeMAaTHYeCKOH MOeJIu
AnexkBaTHOCTh MaTeMaTHuecKoi Mosienu. O0nacTh afekBaTHOCTH. HenpoTUBOPEYMBOCTH OrpaHUye-
Huil. O0nacTh NOMYCTHMBIX 3HAYEHUH 3a/1aun. XapaKTep H3MEHEHUS 1eJIeBON (PYHKIIMU U OTpaHnuYe-
HUM.
YnpoueHHoe aHAIMTHYECKOE PelleHre 3a1a41
VYnpouieHue Mojiesid. AHaTUTHYECKOE pellieHHe YIPOIEeHHOH 3a1aun. M3BecTHbIe (MH)KEHEpHbIE) Me-
TO/Ibl, IPUMEHSEMBIE I PEILICHUs TOJOOHBIX 3aa4.
Ob6ocHOBaHME M BLIOOP METO/a YMCJIEHHOT0 pemennsi 3aga4u Ha JBM
IIporpamma
Opranuzanus gaHHbIX. Peanuzanus MmaremaTnyeckoi MoJienu (1eneBoil pyHKIMM U OrpaHUYeHu) B
Iporpamme.
YucaeHHoe pemeHne 3aga4yu Ha JBM
Ucxonueie nanusle. Pe3ynpTaTsl uncaeHHOro pemieHus. CpaBHEHHE YUCIEHHOTO U YIPOIIEHHOTO
pelennii. BeIBOIBI.

IIpumepbl BONPOCOB 110 KOHTPOJIBLHOM padoTe
Kaxk hopmynupyroTcs 11e1b 1 KpUTEpUu ONTUMHU3AIIT
Kaxk ycTaHOBUTH OrpaHUYeHHMs 3a]1a41
Kak nonpa3aenstorcs sBHbIE U HESIBHBIE OTPAaHUYEHUS
Kakue nepeMeHHbIE BKIIIOUAIOTCS B 33]1a4y
MeTtonsl coctaBieHus: GOpMaibHOIO OMUCAHUS 3a]JaUH.
Omnpenenenue 00IaCcTH JOMYCTUMBIX TOYEK 3a7a4n
Br16op MeTona perenus 3anauu
[lepenoc 3a1aun B BEIUUCITUTENBHYIO CPENLY
Onucanue 1eneBoi GyHKINU, TEPEMEHHBIX U OTpPAaHUYCHUN
10 [Ipouenypa peuenus 3agauu
11. AHanu3 NOJy4EeHHBIX pe3yJbTaTOB

DO NG kW
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Bonpocs! 1J151 NOATOTOBKY K 3a4eTy

Ponps MonenupoBaHus B TO3HABATENIBHON U PAKTUYECKOM AESTENBHOCTH.

Knaccudukanus moaenei.

Bunel mogo6us Mmoaenu u opuruHaia.

[To3HaBaTenbHBIE U TPArMAaTUUECKUE MOJICIH.

Knaccudukanusa MaTeMaTHuecKux MOJeNeH.

MatemaTtuueckre MOJIEIH SBONIOIHH cocTosiHusA. Kimaccudukarusi.

Cucremsl quddepeHIaTbHbIX YpaBHEHUI KaKk MaTeMaTUYECKUE MOJIEIH SBOIOIUH CO-

cTostHus. Pa30BbIE TPAEKTOPUHU.

8 Uro Takoe anekBaTHOCTH? KonnuecTBeHHAs OIIEHKA aJIEKBAaTHOCTH.

9 TIlocTtaHoBKa 3a/1aun MaTeMaTudeckoro MmoaenupoBanus. [Ipoonemsl. Lemn. Kputepun.

10 OcHOBHBIE 3Tabl MATEMATUYECKOTO MOJICTUPOBAHMUS.

11 TloctpoeHne mMaTeMaTHYECKUX MOJETEH MO SKCIEPUMEHTAIbHBIM JaHHBIM. Y paBHEHUE pe-
TPECCUH.

12 YucneHHble METOIBI PEIICHUA 3a]]a4, MPUBOSAIIMX K CUCTEMAaM JIMHEHHBIX YPAaBHEHUN.

13 IlopoOue TemIOBBIX U SJIEKTPUUECKUX MOJIEH.

14 YpaBHeHuUe TENIONPOBOAHOCTU. ET0 aHanor B TeOpuUH 3J€KTPOMArHUTHOTO MOJIS.

15 KoHeuHble pa3HOCTH U Pa3HOCTHBIE YPABHEHHUS.

16 Meton cerok. [Ipumenenune st MOJIETMPOBAHUS SJIEKTPUUECKUX U TEIJIOBBIX MOJICH.

17 VYcnoBus ogHo3HAYHOCTH. [ paHnYHbIE yCI0BUS

18 IIpumeHeHue uTepalMOHHbIX METOIOB ISl MOJAEIUPOBAHUS SJIEKTPUUECKUX, MATHUTHBIX U
TEIUIOBBIX IOJIEH.

19 MmurtanuonHbie Mojeau. O6macTu MpuMEHEHHUS.

20 Metoasl reHEpUPOBAHUS TICEBAOCTYUYalHBIX YHUCET C 3aJaHHBIM 3aKOHOM paclpe/eiIeHUsI.

21 BeluucnutenbHblid 3KCIepUMEHT. OCHOBHBIE 3TAlbI.

22 IlnaHupoBaHME BHIYUCIUTEIBLHOTO SKCIIEPUMEHTA.

23 Ontummsanus. [ToctanoBka 3agaun.

24 Knaccudukainus onTUMHA3AIIMOHHBIX 3ajay.

25 Knaccudukaiys METOI0B ONTUMHU3AIIUH.

26 IlpuBenuTte mpuMep ONTUMHU3ALMOHHON 3a7auu (110 CHEIHUATIBHOCTH).

27 HenuHelHbIe 3a1a4 YCIOBHON ONTUMU3ALIUY.

28 MeTop! onTUMM3AINH ITepBOro nopsiika. O6mas xapakrepuctiuka. O0gacTb MPUMEHEHHUS.

29 MeToapl ONTUMU3AIMH BTOPOTO Nopsiaka. Xapakrepuctuka. O6nacTs IpUMeHEHUSI.

30 Metoapl HYJIEBOTO MOPsAKA. XapaKTepucTuka. JJocCTOMHCTBA 1 HETOCTATKHU.

31 Meroa 30J10TOTO CEUEHHUS.

32 Meroa nopa3psgHOro mpuOIMKeHHS.

33 KommiekcHsiid MeTog bokca. Anropurm.

NN N kW —
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4. METOAUYECKHUE MATEPHAJIBL, OIIPEJEJISIIOIUE ITPOLELYPBI
OINEHUBAHUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
AEATEJBHOCTH, XAPAKTEPU3YIOIIIUX 3TAIIBI ®OPMHUPOBAHUA

KOMIIETEHIIUI

IMpoueaypa oueHUBaHUS 3HAHU, YMEHUIl, HABBIKOB M (WJIH) ONIBITA 1eATEILHOCTH

CoBokymHOCTh 05%kd- | Komrme- | ConepxaHue OLEHOUYHBIX 3alaHUM ISl BBIABICHUS C(HOPMHU-
JAEMBIX PE3YJILTATOB | TEHIMH POBAHHOCTU KOMIIETEHIUH Y CTYJICHTOB I10 3aBEPLICHUU
06pagoBaHH51 CTY/CH- OCBOCHUS NTPAKTUKHU

TOB B (hopme KomIte- (YPOBEHb OCBOCHHS)

TEHIIMH I10 3aBeEpILIe-

HUM OCBOCHHS [IPaK- He 3aureno 3auTeHo

TUKH
3unars (1-i 3Tan): OIIK-1 | ®parMeHTapHbIE 3HAHUS B CdopmupoBaHHbIE, COaEpKaA-
OCHOBHBIE METO/IbI, obnactu cuctemsl hyH1a- 1IUe OTJIeTIbHBIE MPOOEIHI,
CIIOCOOBI U CPEICTBA MEHTAJIbHBIX 3HAHUH (Ma- 3HAHUS B 00JIACTH CUCTEMBI
TIOJTy4EHHUs, XPaHe- TEMaTHUYECKHX, €CTECTBeH- | (DyHIaMEHTaIbHbBIX 3HAHUMA
HUS, TIepepaboTKH HOHAYYHBIX, MH)KEHEPHBIX U | (MaTeMaTUYECKHUX, ECTECTBEH-
unQopMaLyu HSKOHOMUYECKUX ) JUIS UJCH- | HOHAYYHBIX, UH)KCHEPHBIX U
tudukanuu, GOpMyaIupoBa- | IKOHOMHUUECKHUX ) ISl UACHTH-
HUS U pelICHUs TEXHUYe- ¢bukanuu,
CKHUX M TEXHOJOTHYECKHX (hopMynHUpOBaHUS U PEILICHUS
npoOJeM B 00JIaCTH CUCTEM | TEXHUYECKUX U TEXHOJIOTHYe-
ANEKTPOCHAOKEHUS. CKHX ITpo0JIeM B 00J1aCTH CH-
OTCyTCTBUE 3HAHUM CTEM DJICKTPOCHAOKEHUSI.
Ymers (2-i 3Tan): OIIK-1 | ®parMeHTapHOE YMEHHE B nenom ycnenioe, HO co-
[Tosny4yats, XpaHHTh, MPUMEHSTh cucTemMy QyH- JieprKalee oTenbHbIe Tpooe-
TepepadaThIBaTh HH- JIAMEHTAJbHBIX 3HAaHUH (Ma- | JIbl yMEHHE MPUMEHSITh CUCTE-
dopmarmio TEMaTUYECKHUX, €CTECTBEH- | My (DyHIaMEHTaIbHBIX 3HAHUI
HOHAYYHBIX, MHKEHEPHBIX U | (MaTeMaTHYECKNX, ECTECTBEH-
SKOHOMHYECKHUX ) JUIS UJICH- | HOHAYYHBIX, HH)KCHEPHBIX U
tudukanuu, GOpMyIupoBa- | YIKOHOMUYECKUX ) JUIS UJCHTH-
HUS U pelIeHUs TEXHUYe- ¢bukanmu, GopMyITUpOBaHUS U
CKHMX U TEXHOJIOTHYECKHUX pEIICHUS TEXHHYECKUX U TeX-
npo6sieM B 00JaCTH CUCTEM | HOJIOTHYECKHUX MpobsieM B 00-
AIIEKTPOCHAOKEHHUSI. JacTU CUCTEM 3JIEKTPOCHA0-
OtcyTCTBHE YMEHUIN KEHHUSI.
Baagers (3-ii 3tan): | OIIK-1 | ®parmentapHoe npuMeHe- | B menom ycremHoe, HO COpo-
KoMImpoTepoM Kak HU€ HAaBBIKOB MCIIOJB30Ba- | BOXKJAIOIIEECs OTACIbHBIMU
CpEACTBOM yIIpaBlie- HHA CUCTCMBI q)YHL[aMeH— OIINOKaMu MNPUMCHCHHUEC HABBI-
HUSL MHpOpMALHeit TaJbHBIX 3HAHUM (MaTeMa- | KOB UCIOJIB30BAaHUS CUCTEMBI
TUYECKHX, ECTECTBEHHOHA- | ()yHIaMEHTAJbHBIX 3HAHUHN
VUHBIX, TH)KCHEPHBIX U (MaTeMaTH4ecKuX, ECTECTBEH-
SKOHOMHYECKHUX ) JUIS UJCH- | HOHAYYHBIX, HHKCHEPHBIX
tudukanuu, GOpMyIupoBa- | IKOHOMHYECKHUX ) TSI HICHTH-
HUS U peIICHUs TEXHUYe- ¢bukamu, GopMyITUpPOBAHUS U
CKHX U TEXHOJIOTHYECKHUX pEIICHUS TEXHHYECKUX M TeX-
npo0sieM B 00J1aCTH CUCTEM | HOJIOTHYECKHUX MpoOsieM B 00-
AIIEKTPOCHAOKEHHS. . JaCTHU CUCTEM DJIEKTPOCHA0-
OTCyTCTBHE HABBHIKOB KCHHUSL.

3nars (1-# 3Tan): IIK-1 | ®parmenrapusie 3HaHusA B | ChopMupoBaHHbIE, coiepikKa-

BHJIBI HAYYHO-
TEXHUYECKON HHPOP-
MaIlliu, METOBI TTPO-
paboTKH U aHan3a

obnactu cuctemsl pyHIa-
MEHTAJIbHBIX 3HAHUH (Ma-
TEMaTHUYECKHX, €CTECTBEH-
HOHAyYHBIX, HH)KEHEPHBIX H

[IUe OTETbHBIE TPOOEITHI,
3HAHUS B 00JIACTH CUCTEMBI
(yHIaMEHTaIbHBIX 3HAHUIA
(MaTeMaTH9IecKuX, ECTCCTBECH-
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Hay4YHO-TEXHUYECKOU
uHpOpMaLIUH.

HYKOHOMHYECKUX ) JIJIsl UJICH-
TUUKaH, GOpMYITHPOBaA-
HUS M PEIICHUS TeXHUYe-
CKUX U TEXHOJOTHYECKUX
po0JieM B 00JaCTH CUCTEM
AIIEKTPOCHAOKCHUSI.
OTCyTCTBUE 3HAHUM

HOHAyYHBIX, TH)KCHEPHBIX U
9KOHOMHUYECKHUX ) JIJISl MJICHTH-
(dbuxaruu,

(hopMyJIUPOBAHUS U PEIICHUS
TEXHUYECKUX W TEXHOJOTHYE-
CKHX TTpo0JIeM B 00J1aCTH CH-
CTEM DJICKTPOCHAOKEHUSI.

Ymers (2-i 3Tan): I[IK-1 | ®parmMeHTapHOE YMEHHE B nenom ycnemisoe, HO co-
BecTH Gubmmorpadu- MPUMEHSTH cucTeMy QyH- JieprKallee oTenbHbIe Ipooe-
YecKyro pabory ¢ JAMEHTAIILHBIX 3HAHUH (Ma- | JIBl YMEHUE TIPUMEHSTh CUCTE-
[IPUBJICUCHHUEM CO- TEMaTHUYECKHX, €CTECTBEH- | My (DyHIaMEHTaIbHBIX 3HAHUI
BPEMEHHBIX HH(OP- HOHAYYHBIX, UHKEHEPHBIX U | (MaTeMaTUYECKUX, ECTECTBEH-
MAIIMOHHBIX TeXHOJIO- SKOHOMUYECKUX ) U UJCH- | HOHAYYHBIX, HH)KCHEPHBIX U
—_— tudukanyuu, GopMynupoBa- | FIKOHOMUYECKUX ) IS UCHTH-
HUS ¥ PEIICHUS TEXHIYC- ¢bukammu, GopMyITUPOBAHUS U
CKHX M TEXHOJOTUIECKHIX pEIICHUS TEXHHYECKUX U TeX-
mpo0JjieM B 00JIaCTH CUCTEM | HOJIOTHYECKUX ITPOOIeM B 00-
AIEKTPOCHAOKEHUS. JACTH CUCTEM JJICKTPOCHA0-
OTtcyTcTBUE YMEHUU KEHHUSI.
Baanern (3-i 3Tam): I[IK-1 | ®parmeHTapHoe npuMmeHe- | B nenom ycnemHoe, HO conpo-

METOJIaMH 3KCIIEpHU-
MEHTaJIbHBIX HUCCe-
JIOBaHWM, OCHOBHBIMH
METOJIaMHi TBOPUYECKO-
ro IOHCKA.

HUE HaBBIKOB HCITOJIb30Ba-
HUS CUCTEMBI (pyHaMeH-
TaJIbHBIX 3HAHUU (MaTeMa-
TUYECKUX, ECTCCTBCHHOHA-
VUHBIX, TH)KCHEPHBIX U
YKOHOMHYECKUX ) JUIS UCH-
tudukanyu, GopMynupoBa-
HUS U peUICHUs TEXHUYe-
CKHX M TEXHOJOTUYECKHIX
po0JjieM B 00JIaCTH CUCTEM
AIIEKTPOCHAOKEHU. .
OTCyTCTBHE HABBIKOB

BOXKJIAIOMIEECs OTACTbHBIMH
OIMOKaMHU TIPUMECHEHUE HaBbI-
KOB UCIIOJIb30BaHUsI CUCTEMBI
(hyHIaMEHTAIBHBIX 3HAHHMA
(MaTeMaTU4eCKHX, €CTECTBEH-
HOHAYYHBIX, UH)KCHEPHBIX U
OKOHOMHUYECKHUX ) JIJISl HIICHTH-
¢ukanuu, GopMyITUpOBaHUS U
pEIICHUS TEXHHYECKUX U TEX-
HOJIOTMYECKHUX MpoOJieM B 00-
JIACTH CUCTEM DJIEKTPOCHA0-
KCHHUSL.

OcBoeHue JAUCHUITIIIMHBI 3aKaHYMUBACTCA HpOMe}KYTOLIHOI‘/’I aTTecTaluen 06yqa}oumxc;1.

[TpomexyTouHasi aTTecTalus IpU3BaHA OLEHUTh KOMIIETEHIIMH, chopMHUpOBaHHbBIE Y 00yUato-
IIMXCS B Mpolecce 00yueHust 1 00eCeunTh KOHTPOJIb KadyecTBa OCBOCHUS ITporpamMmsl. [1iss KOHTpOIIs
pEe3yIbTATOB OCBOEHMS OOydYarOMIMMHUCS Y4eOHOrO Marepuana o JAUCHUILIMHE, IPOBEpKAa U OLICHKA
3HaHUM, MOJy4YEHHBIX 32 CEMECTp (KypcC), pa3BUTHsI TBOPUECKOTO MBIIIJICHUS, TPUOOPETEHUST HABBIKOB
CaMOCTOSITENIbHOM paboThl, YMEHUSI IPUMEHSTh TEOPETUUYECKHE 3HAHUS NPU PEIICHUU MPAKTHUYECKUX
3ajay, OLEHKU 3HAHUH, YMEHUH, HaBBIKOB U YPOBHS C(POPMHUPOBAHHBIX KOMIETEHIUI 00ydarommxcs
IpeJycMaTpuBaeTCs 3a4er.

3HaHus, YMEHHUS, HAaBBIKK U YPOBEHb CPOPMHUPOBAHHBIX KOMIIETCHIIUH O0YJaromuXcs OLEHHU-
BAIOTCS Ha 3a4€Te 110 KA «3AUMEHO0», KHe3AUMEHOY .

OTMeTKa «3aumenoy BHICTABIAETCS 00YYaIOLIEMYCsl, €CIIM OH YCBOMJI MaTepHa, UcUepIbIBa-
IOLIE, IOCIIEJ0BATENIBHO, YETKO M JIOTHUECKH CTPOMHO €ro U3J1araeT, yMeeT TECHO YBSI3bIBATh TEOPHIO C
MPAKTUKOH, CBOOOIHO CHpABIISIETCS C BONPOCAMU M JPYTUMH BHUJaMM NPUMEHEHHs 3HAHWM, HE 3a-
TPYJIHSIETCSI C OTBETOM IPH BUJOM3MEHEHHUU BOIPOCOB, OOOCHOBBIBAET NMPUHATOE pEIICHUE, BIaJeeT
Pa3HOCTOPOHHUMH HaBbIKAMM U IPUEMAMHU BBITIOJTHEHUS MPAKTUYECKUX 3a1a4.

OTMmeTKa «He3aumeno» BBICTABIIAETCS 00Y4aroLEMyCsl, KOTOPBIA HE 3HAeT 3HAUYUTENIbHON 4Ya-
CTH MaTepualia, JOMYCKAeT CYILECTBEHHbIE OIINOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPYIHEHUSIMU BBI-
MOJIHSAET MPAKTHUYECKHEe PabOTHI.
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JIMCT PETUCTPALIMU UBMEHEHUI®

Homep IlaTa BHCCCHHS H3MECHE- Hommcs OTBETCTBEHHOI'O
HOMep HU3MCHCHHOI'O JIUCTa o
U3MCHCHHS HHsI 1 HOMEP IIPOTOKOJIa 3a BHCCCHHE U3MEHEHHHU
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