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1. Ilesu u 321294 OCBOCHHS THCIHIIMHBI

Ienb ocBoenus AUCHUAIUIAHE] « CIENHAIBHEIC Pa3/eIbl MATEMaTHKH ) COCTOHT B CIIOCOOHOCTH:

- [laTh KAYeCTBEHHBIE MATEMATHICCKHIE H €CTECTBEHHO-HAYYHEIE 3HAHM, BOCTPEOOBAHHEIE
o0mecTBOM;

- NMOArOTOBHUTH 0akajaBpa K yCIemHo# paboTe B chepe HAy4HOH NEATEIPHOCTH Ha OCHOBE
rapMOHHYHOTO COYETAHHUS HaydHOH, GyHIaMeHTaIbHOH 1 MPOeCCHOHANBHOH MOATOTOBKH KapoB;

- CO37aTh YCJIOBYS JUIA OBJIaACHHS YHHBEPCAIBHBIMH U IPeIMETHO-CIIEIMaIM3HPOBAHHBIMA
KOMITCTEHIIUSAMH, CHOCOOCTBYIOMIMME €ro COLMAIBHON MOOMIBHOCTH H YCTOMYHMBOCTH Ha PBIHKE
TpyAa;

- chOpMUPOBATH CONHANBHO-THIHOCTHEIE KAYECTBA BBITYCKHHKOB: IIEIEYCTPEMIIEHHOCTD,
OpraHM30BAHHOCTb, TPYHOMOOHE, KOMMYHHMKAaOEeIbHOCTh, YMEHHE paboTate B KOJUICKTHBE,
OTBETCTBEHHOCTh 3a  KOHEUHBI  pe3yjbTaT CBOGH  IPOQECCHOHABHOM  JIeSTEBHOCTH,
IPaXKIAHCTBEHHOCTh, ~ TOJIEPAHTHOCT; TOBBIIEHHE WX  OOmeH  KyIbTYpEL crnocoOHOCTH
CaMOCTOSITEILHO IPHOOPETaTh ¥ IPUMEHSATE HOBBIC 3HAHUS ¥ YMEHHUS.

- JaTh COBPEMEHHBIE TEOpETHUECKHe 3HaHHs B 06macTH juddepeHIHanbHbIX ypaBHECHHH H
ypaBHEHHH MaTeMaTHIecKol (hH3MKH; IPaKTHYECKHEe HABBIKA B PEINCHUM H HCCIC0BAHUH OCHOBHBIX
THIIOB OOBIKHOBEHHBIX AH(EpeHIMaNbHBIX YPAaBHEHHH, ypaBHEHHH B YaCTHBIX NPOM3BOAHBIX;
03HaKOMHTh CTYICHTOB C Ha4aIbHbIMH HaBBIKAMH MAaTeMaTHIECKOr0 MOICITAPOBAHHAL.

33)13‘-]3MH JUCLHIUIMHE]I ABJISIFOTCA!

- jaTh obydaromumMes Oa30BEIe 3HAHHS [0 OCHOBHBEIM pa3fie/iaM TCOPHH OOBIKHOBEHHEBIX
nuhdpeHIHANBHEX ypaBHEHN!I | ypaBHEHHH MATEMATHYECKON HH3HKH;
- HAyYWTh TPOCTEMIINM AHATMTHYECKUM METONAM PEIICHHS OOBIKHOBEHHBIX U depeHIMaNbHbIX

ypaBHEHMil ¥ ypaBHEHHH MaTeMaTHUCCKOH (QHU3HKH;

- HAYYMTH CTYNEHTOB [PAMEHITH METOJE! OOLIKHOBEHHBIX AU depeHIHaTEHBIX

- ypaBHeHMil M ypaBHEHHH MaTeMaTHYECKOH (PH3UKH [UIL IOCTPOSHHA MATEMAaTHIECKAX
MoJieJied pealbHEIX IPOIECCOB H SABICHUMH;

- jiaTh mpejcTaBicHUE 06 MCTIONB30BaHNH AH((EPEHIMATEHBIX yPaBHCHHHA H YPaBHCHHH
MaTeMaTHuecKoil (DH3UKH 71 MaTeMaTH4ECKOT0 MOJCTUPOBAHHS PasInIHBIX SBICHHUH, 4 TAIKE NP
pelLiIeHHH MPOdEeCCHOHANBEHEIX POOIEM.

2. MecTto aucuHiLuiMEbl B cTpykType OIl o HanpapJ/ieHHI0 TOAT0TOBKH

Jlucupmumaa  «CHenuanbble pasfelsl MaTeMaTHKH» OTHOCHTCS K 6a3oBod  HacT
MATEeMATHUECKOr0 W eCTECTBEHHOHAYYHOTO LKA MHCIMIUIMH y4e0HOro ITaHa HalpaBiIeHHs
MOJITOTOBKA. V3yueHne JaHHOH JTHCHMIUTMHBL GasHpyercs Ha 3HAHMSX CTY[ACHTAMH ODIIMX KypCOB
JIMHEHHOH aIrebpsl, MATEMATHIECKOTO aHATH3a, TEOPHH (YHKI(HH KOMIIIEKCHOro IIEPEMEHHOTO.

3HAHWU, TIOMYYEHHBIE [0 OCBOSHHUIO JUCIMILTMHEL, HEOOXOIMMEI 1711 U3Y4CHHUS TUCLHITIHH:
dusyka, YMCISHHBIE METOJIEI, CITy4aiHbIC TIPOLECCH M TEOPHSA MacCcoBOTO ofcITy)KMBaHUS, METOJIBI
BEIYMCJIUTE/IbHOM MaTeMaTHKH.

3. Komnerenuun ofy4aromerocsi, fopMupyemMsbie B pe3ybTaTe 0CBOCHHA THCUHILTHHDI

TIpoliecc H3ydeHus MUCIMIIIMHEL HAIPABIIEH Ha QOPMUPOBAHHUE CIIE/yIOMEH KOMITETCHIIHHA:

VK-1. CrocobeH OCYyIIECTBIATh ITIOMCK, KPHTHYECKHH aHalH3 M CHHTE3 uH(pOpMAIHH,
NPUMEHSTH CHCTEMHBIH IT0IXO0/ [/ PELICHHUS TIOCTAB/ICHHBIX 3a/1a4

VK-1.1. AmammsupyeT 3ajady, BblIeiss ce 0a3soBble COCTAaBIAIOMHKE, OCYIIECTBIACT
JEKOMIIO3HIIHIO 3a/1auH

VK-1.2. HaxomuT W KPUTHUIECKH aHAIH3UPYET HH(POPMAIMIO, HEOOXOMMMYIO UL PELICHHA
[IOCTABJICHHOH 3a1a4i

VK-1.3. PaccMaTpiBaeT BO3MOIKHbIC BADHAHTHI PEIICHUS 3a/1a9d, OLCHHUBAA UX JOCTOMHCTBA 1
HEeIOCTaTKH



VK-1.4. T'paMOTHO, JOTHYHO, apTyMEHTHPOBAaHHO (OPMHpPYET COOCTBEHHBIE CYKICHUA H
onenku. Ormwyaer (akTel OT MHCHHH, HHTEPIpETAlMH, OLEHOK W T.I. B PAacCyXIOCHHAX IPyTHX
YYaCTHHUKOB JEATENBHOCTH

VK-1.5. Onpenenser ¥ OleHHBAET ITOCIEACTBHA BO3MOKHBIX PELIEHHH 381891

OTIK-1. CriocoGeH TpUMEHSTh €CTECTBEHHOHAYYHBIE M OOIICHH)KCHEPHBIE 3HAHHS, METOMIBI
MaTeEMaTHYECKOr0 aHali3a H MOJISITMPOBAHMS B IPO(ecCHOHANBHON IeITENbHOCTH

OTIK-1.1 JleMOHCTpHpPYET 3HAHHE OCHOBHBIX 3aKOHOB MaTeéMaTHYECKHX, €CTECTBEHHOHAYTHBIX
¥ 06ImenpodecCHOHANBHEIX IUCIMIUIAH, HeOOXOMMMBIX UL pEINeHHS THIIOBBIX 3alad B chepe
IpodecCHOHANBHOM NeATETbHOCTH

OIIK-1.2 Mcnonp3yeT 3HaHMs OCHOBHEIX 3aKOHOB MaTEMaTHYECKHX M €CTECTBEHHLIX HAYK I
peINeHHs CTaHIAPTHBIX 3a1a4 B cepe nmpodeccHoHaIBHOH NeATeIbHOCTH

OIIK-3. Crocoben B chepe cBoeit npodeccHoHaNbHON NeATEIEHOCTH IPOBOIUTE H3MEPCHUS H
HabmoeHns, 00pabaThBATh U IPEICTABIATE SKCIIEPAMEHTAIbHBIE TaHHEIC H Pe3yJIbTAThl HCIbITAHNH

OIIK-3.1 OmnpenensieT O0OBEKTHl HCCIIENOBAHUA M HCIONB3YET COBPEMEHHBIE METO/EBI
HACCIIEIOBAHHH

OTIK-3.2 TlpoBoauT aHATH3 IIOJYYEHHBIX SKCIEPHMEHTAIBHBIX [AHHBIX M PE3yIIbTaTOB
WCIIBITAHHHA

OITK-3.3 O6o06imaer pe3yabTaThl H3MEPEHHH H OCYLIECTBIIET (OPMAalM3aIl{i0 HTOTOBEIX
peleHui

B pesynbraTe U3ydeHus TUCIHUILTHHBI CTYAEHT JODKEH:

3narts

- 0COOEHHOCTH CHCTEMHOTO M KPHTHYECKOTO MBIIUIEHHS H JEMOHCTPHPOBATh TOTOBHOCTE K
HEMY;

- norudeckue GOpPMEI B IPOLELYPHL, JeMOHCTPHPOBATH CIIOCOOHOCTE K peIIEKCHH 110 IIOBOLY
COOCTBEHHOH M MBICTHTENIEHOH IE€ATEIBHOCTH.

- OCHOBBI MaTEMaTHKH;

- METOJBI MAaTEMATHYECKOrO aHajlM3a H MOJICITHPOBaHHA B HpO(beCCHOHBJTBHOﬁ JeATEIIbHOCTH,

- d)HBH‘{BCKHG H MaTeMaTH4YeCKHEe METOObl HCCIICAOBAHHUA,

- TEOPHIO MOrPEIIHOCTEN TeXHHUECKIX H3MEPEHHIH;

- TEXHOJIOTHH 06pabOTKM U MPEICTABICHAS SKCIIEPAMEHTANBHEIX JTAHHBIX M PE3Y/IbTATOB UCIIbLITAHHA.

Ymerb

- AHAIM3MPOBATE HCTOYHHKY MHGOPMALMH C TOUKH 3PEHMS BPEMEHHBIX M NPOCTPAHCTBEHHBIX
YCTIOBUH HX BO3HHKHOBEHHS;

- AHANM3UPOBATh PaHEe CIOXKHUBINHECS B HayKe OLIEHKH HH(OpMaIuy,

- aprYMEHTHPOBAaHHO (JOPMUPOBATH COOCTBEHHOE CYKICHHE U OLIEHKY HHpOpMAaruu.

- peliaTh CTaHAApTHEIE NPO(ECCHOHAIbHBIE 3aKayd C [PUMEHEHWEM eCTeCTBEHHOHAYYHBIX U

00LIeHH)KEHEPHBIX 3HAHUH;
- TPUMEHATH METOIBl MATeMaTHYeCKOro aHaiu3a M MOJIEMPOBaHHA B TPO(PECCHOHATBHOH

JEATCIIbHOCTH,

- IpOBOOHTE H3MEPEHHA H HaﬁJ‘IEOI[eHHH;

- obpabaTbiBaTh M NPEJICTABIATh SKCIEPUMCHTANEHBIC JAaHHBIE M PE3YJBTATH UCTIBITAHHH B cihepe
cBOeH npodeccroHaNbHON AeATEIbHOCTH

Bnaaners

- HaBBIKAMM COIIOCTABJIECHHS PAa3sHBIX WMCTOYHHKOB HH(OPMAalMM C IEBI0 BBIABICHHS HX
IIPOTHBOPEYHH M MOUCKA TOCTOBEPHBIX CYXKICHUIA,

- HaBBIKAMHU OIIpe/IeJICHHS IPAKTUIECKHX [TOCTIENCTBHH U3JI0KCHHOI0 PEIIECHNS 3a/1a9H.

- HABBIKAMH  TEOPETHYECKOTO M  OKCIEPHMEHTAIBHOrO  HCCIENOBAaHHMS  OOBEKTOB
npodeccHOHATLHO eSTeNbHOCTH METONAMH €CTECTBEHHOHAYIHBIX M OOIIEHHKCHEPHBIX JIMCIATUIAH

- HaBLIKAMH H3MepeHHs, O0OpabOTKM W pe3yIbTaToOB HMCHBITAHHA B coepe CBOCH
podecCUOHANIBHOMN IeSTeTbHOCTH,

- CIOCOGHOCTBIO — NPEACTABIATH — PE3yJbTaThl  SKCIEPHMEHTOB B chepe  CBOEH
npodecCHOHANBHON IeATETbHOCTH.

4. O0beM QHCHUIIHHBI H BHIBI yueOHoil padoTel, O0mas Tpy10eMKOCTh M CUHILTHHBI



4.1. O6beM IMCHUILINHBI B BHABI y4eOHo#l paboTsI mo ouHoi gopme 00ydenns.
O6uias TPyI0eMKOCTh THCHHIIIHHbI COCTABJIsIeT 2 3aUeTHbIe eIMHHIBI (72 Jaca).

Buj yuebHoit paboTsl Bceero Cemectp
4acoB/3.e. 4

KonTakTHBIE 9achl (BCero) 34,25/0,95 34,25/0,95
B tom umcne:
Jlexmmn (JI) 17/0,5 17/0,5
ITpakTuyeckue 3ansTus (113) 17/0,5 17/0,5
Cemunapsl (C) - -
Jlaboparopusle paboTs! (JIP) - -
KonTaktHas pabora B nepuop arrecranus (KPAT)
CamocTosTenbpHas paboTa Moz pyKOBOJICTBOM
TIPEnoaaBaTes (CII))H) P 0,25/0,6 0.2510,6
Camocrosreabnas pabora crynenros (CPC) (Bcero) 37,75/1,04 37,75/1,04
B Tom uucre:
Kypcogoii npoekt (paboTa) - -
KouTtpossHele paboThl 20 20
CocTaBnenue maHa-KOHCIIEKTa 10 10
[Togbop u aHAIN3 IPUMEPOB 7,75 1,75
KonTpoan - -
dopMa MPOMeNKYTOTHOH aTTeCTAllMH: 3a4eT, —
SK3aMEH
O6masi TpyA0eMKOCTh 721 7272

4.2. O6BbeM QHCHHILIMHLI H BUALI y4e0H0#l paboThI 10 32049HOI Gopme oOyaeHus1.
OGmas TPyI0eMKOCTh JUCUMILIHHEI COCTABJISIET 2 3a4eTHbIC eTHHUIILI (72 Yaca).

Bun yue6Hoi padoThl Bcero CemecTp
qacoB/3.e. 6

KonTaxkTHBIE 9achl (Bcero) 8,25/0,2 8,25/0,2
B Tom gucrne:
Jlexian (JI) 4/0,1 4/0,1
[Tpaxtuyeckue 3ansatus (113)
Cemunaps! (C)
Jlaboparopusie paboTsl (JIP) 4/0,1 4/0,1
KonrTaktHas padora B mepuon arrectanun (KPAT) 0,25/0,6 0,25/0,6
CamocTosTenpHas paboTa 110l pyKOBOACTBOM
npenojasarens (CPII)
CamocrosiTeabHas pabora crygentos (CPC) (Bcero) 60/1,7 60/1,7
B ToMm 4uce:
KypcoBoit mpoexT (pabota)
KouTpomasHEle paboThl 20 20
CocraBneHre IUIaHA-KOHCIIEKTA 20 20
[Tonbop ¥ aHAM3 IPHUMEPOB 20 20
KonTpoJas 3,75/0,1 3,75/0,1
@opMa IPOMEAKYTOUHOH aTTECTalHH: 3a4ger
Ofmas TpyA0eMKOCTh (Jachl/3.e) 72/2 72/2

5. CTpyKTypa H cofiepkaHHe MTHCHHIIMHBI




5.1. CTpyKTypa JHCLHILTHHBI AJIS 04HOH (opMbI

4 cemecTp:
Ne | Pazmen mucummnnabl | Hepens Buasbl yae6HoH padoThl, ®opmbl

/i ceMecTpa | BKJIIYAH CAMOCTOSTENLHYIO H TeKyIIero

TPYA0eMKOCTh KOHTPOJIs
(B yacax) ycneBaeMoCTH
JI C/i3 JIP CPC (no Hedenam
cemecmpa)
®opma
MPOMEKYTOYHO
i aTrTecTanMu
(no cemecmpam)
4 cemecTp
1. | duddepeHuuaibHbe JlomaimHre
: 3a/IaHds, OTIPOC
i—iﬁ;i;iiﬂﬂ IIEepBOro 1-3 3 3 6 Iﬂ) HTpOJ'EbHIsz >
pabota Ne ]

2. | Muddepennnansuble HomamHne
ypaBHEHHsI BEICIITHX 3-5 4 4 & 3a/[aiusd, ompoc,
TTOPSLIKOB KOHTPOJILHAS

pabora Ne 2

3. CucreMsl Jlomaraue
muddepeHHanbHEX 6-7 2 2 6 3ajjaHus, OIpoc,
YpaBHEHUH BOHIPOABAY

pabota Ne 3

4. | Knaccudukanus,

KaHOHUYECKHE QOPMBI Hoisaitiae

¥ METOTBI PEIIEHS 3-10 5 5 6 SARATIHR, DO
YPaBHCHHH H KPacBbIX TeCTHpOBAHHE
3a/1a4 MaTeMaTHIeCKOH

(hU3UKH

3, YpaBHEHUs JlomMarnaue
TRITepOOTHIECKOrO 10-12 2 2 6 3aaHus, OIpoc,
THOa TECTHPOBAHHE

6. YpaBHEHUSA 13-14 Jlomarmsue
napaboIu4ecKoro THIIa ) 2 2 6 3ajaHus, OIpoc,

TECTHPOBAHUE

i YpaBHeHUs Jomarmaue

5IUTMITHYECKOrO THITA 15-16 9 2 175 | A9ASHEE; OUPOT,
? KOHTpOJIbHAs
paborta Ne 4, 5

8. [TpomesxyTouHast -
aTTecTalns
HToro 17 17 37,75
5.2. CTpyKTypa AMCUMILIMHBI /15 320900 (opMbI 00yIeHUs

Bupgsl yaeoHoi#l paboThl,
Ne BKIOYAH CAMOCTOATE/IBHYH H

- /; Pazgen nucHHILIMHBI Heneas cemecTpa TPYI0EMKOCTH

(B 9acax)

J

[ cm3 | Jgp | CPC




6 cemecTp

JHuddepeHnuanbHbIe
ypaBHEHHS [IEPBOT0 MOpPAIKa

10

JuddepeHranbHbe
ypaBHEHHUS BHICIINX HOPAIKOB

10

CucreMsl
maddepeHHaIbHBIX
ypaBHEHUH

Kraccubukarus,
KaHOHWUECKHE GOPMEI H
METO/IBI pelIeHNs ypaBHEHHH
M KpaeBbIX 3a/1a4d
MaTeMaTHIecKOH QU3UKH

YpaBHEHHA
runepOoNIIecKOro THIa

VpaBHeHHS mapaboaHyecKoro
THIIA

YPaBHBHHH IIUTHITHYECKOT O
THIIA

[TpomMexyToUHas aTTECTAIHT
3a4eT

Hroro

60
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5.4. Hpalcrlmecxne H CeMHHAPCKHE 3aHATHHA, HX HAHMEHOBAHHE, CONEPKAHHE H 00B€EM B yacax

Ne paznena
AHCIHTITHHBI

HauMeHoBaHHE NpaKTHIECKHX H
CEMHHAPCKHX 3aHSTHI

O6Bem B
qacax/TpyAoeMK
0CTh B 3.e.

0®0 | 320

JuddepennuanbHble
ypaBHEHHS  IIEPBOTO
TIOPSIIKA.

VYpaBHeHHS ¢ pa3deNdIONTAMECST
NEepPEeMEHHBIMH. OnHopoaHBIE
ypaBHEHHs. Y PaBHCHMS, IPHBOIUMBIE
K OJIHOPOTHBIM. JIunelinble
ypaBHEeHHs. YpaBHEHHS bepHym
Puxkar. Huddepennuanpasie
ypaBHEHHUA B HOJTHBIX
maddepenmmanax. MHTErpHpyromMn
MHOKHTeNb,  VIHTerpupyembie B
KBaapaTypax b bepeHTHATBHEIE
ypaBHEHHSI INEpPBOr0 IIOpPANKA, HE
paspelneHHbIe OTHOCHTEIEHO
NPOU3BOTHOM.

3/0,08 | 2/0,06

Cuctembl
nuddepeHHanTbHBIX
ypaBHEHHH

JuddepeHIHantbHple  ypaBHEHHS
n-ro mopsaka. Choydad IOHHKEHHS
nopsaka. JIuHeHHbIE —OTHOPOIHEIE
nubdepeHHanbHble yPaBHEHHS N-TO
nopsiKa c [TOCTOSHHBIMHA
K03} pUIHEHTaAMH. JlunelinbIe
OITHOPOIHBIE YpaBHEHHUS c
NepeMEHHBIMH koadpumeHTaMu.
Jluneinsle HEOJHOPOIHBIE
ypaBHEHHS. Meron BapHalyy
TIPOU3BOJIBHBIX MIOCTOSHHEIX.
JIuHelHble HEOTHOPOHBIE YPABHEHUS
C IOCTOSHHBEIMH KO3()(OHIHEHTaMH H
CHEIUaIbHOR npaBof 4acThIO.
JluHelHble HEOTHOPOHbIE YPaBHEHHS
C IepeMeHHBIMH K03 hHIIHEHTAMH.

4/0,1 2/0,06

Cuctemsl
b depeHIHaTbHBIX
ypaBHEHUH.

JIuHelHbIE OIHOPOJIHBIE CHCTEMBI
C TIIOCTOSHHBIMH K03(GhHIHEHTaMH.
Meron Diinepa. MaTpu4HBId METOL.
Jlupeiinele HEOTHOPOIHEBIE CHCTEMBI.
Meroj ~ BapHalMd  [POH3BOJIBHOH
IIOCTOSIHHOH. JluneliHble
HEOIHOPOIHBIE CHCTEMBI co
CIeHAJILHOM IPaBOH YaCThIO.

2/0,06 -

Kmaccudurarus,
KaHOHHYECKHE (POPMEI
U METOJIBI PEIIeHH
YpPaBHEHHUH H KPaeBBIX
3ama4
MaTeMaTHYECKOH
(GUIUKH.

Knaccuduxanns mud dpepeHnranbHbX
ypaBHEHHH B JACTHBIX IPOU3BOIHEIX.
IIpuBenenue muuernsx JYUIT &
KaHOHHYECKOMY BUIY. Y IPOIICHHE
muHedHsxX JIYUII xaHOHUYECKOTO
BHUJIA.

2/0,06 -




5. YpaBHeHUS
rHnepOOoITHIECcKOro
THIIA.

Pemernne JIYUII runepbomidaeckoro
tuna MerooM Jamambepa.

2/0,06

6. YpaBuenus
napabonIuIecKoro
THIIA.

3amava Konmw i1 ypaBHeHuUH
rUIepOOHYECKOTO THIIA.

2/0,06

7. YpaBHEeHUS
SIUTHITHYECKOTO
THIIA.

3amaua upuxite mosa JTYUII
SIUTANTAYECKOTO
THIIA B KPYTe.

2/0,06

Hroro

17/0,47

4/0,1

5.5. JTaGoparopHbIe 3aHATHS, HX HAUMEHOBaHHE H 00beM B Yacax
JlaboparopHble 3aHITHS y9eOHBIM IIaHOM HE IIPE1yCMOTPEHBL

5.6. IlpumepHasi TeMaTHKA KYpPCOBBIX HPOeKTOB (padoT)
Kypcosoit mpoexT (pabota) y4eOHBIM [1JIAHOM HE IIPEIYCMOTPEH.

5.7. CamocrosiTenbHasi paboTa cTyAeHTOB

5.7.1. Copep:xanue u 06beM caMOCTOATeIbHOH padoThl cTyaenToB 1ias OPO

Pazgessl 1 Tembl paboyeid
MPOrpamMmbl
caMOCTOATEJIbHOI0 H3y4eHHs

IlepeveHb JOMAIMHUX 3aJaHUH H
OPYTrHX BONPOCOB JJIsI
CaMOCTOATEILHOTO H3YYEHHA

Cpokn
BBITIOJIHEH
us

Ob6bem B
qacax/Tpy
A0EMKOCT

b B 3.€.

4 cemecTp

1.Henonusie YpaBHEHHS.
YpaBuenus Jlarpamxa u Kiepo.
Metoq BBeleHHS TTapaMeTpa.

IToaroToBKa K TEKYIIUM 3aHATHIM.
[Ton6op ¥ aHaJIM3 IPHMEPOB.

1 Henmens

6/0,2

2.VaTerpupoBanue
muddepeHIHaTbHBIX  YpaBHEHHIT
C TIOMOINBI0 CTEHEHHBIX DPSAIOB.
IlpencraBnenne  pelmeHHd B
OKpecTHOCTH o0coboff TOUKH B
BHJe OOOOIIEHHBIX CTEIEHHBIX
psanoB. YpaBHeHue beccerns.

IToAroTOBKA K TEKYIIHM 3aHATHSIM.
[Tonbop u aHAIN3 IPUMEPOB.
PacyetHo-rpaduueckas pabora.

2-3 genes

6/0,2

3.JluneitHble CUCTEMBI c
IEPHOINIECKHMHU
koathunreHTaMH.
Mynerunmikatopsl. Teopema o
IIPUBOIUMOCTH JTMHEHHOH
cucremel. KpaeBas 3amaua mis
JUHEWHOH cHcTeMbl. QyHKIHUA
['puna. Henpepsisras
3aBHCHMOCTH pemeHnit oT
HAYagbHBIX  JTAHHBIX U
IIapaMeTpoB.
HuddepenipyeMocTs peIneHHH
[0 HAYaIBHBIM  JIaHHBEIM |
napamerpam. OOmee pemeHue,

HO,III‘OTOBKEI K TCKYIIHM 3aHATHAM.
CocrapiieHHe IIIaHA-KOHCIIEKTA.

4-5 genens

6/0,2




00U WHTerpan, He3aBHCHUMBIE
HWHTETPaIbl CHCTEMBI
mu(hepeHIHaTBHBIX YpaBHEHUH.
MeTob! HHTETPUPOBAHHUS
HEJIMHENWHBIX CHCTEM.

4.IlonsTie © HadYalbHBIX
TPAaHHYHBIX  YCJIOBHUSX
(ycroBus Hupuxine),
(ycnorust Hetimana) u 3-To
poma. YacTHple  IIpeleibHBIC
clydad IIOCTAHOBOK  KpaeBBIX
3ama4 (3a1auu Ha OeCKOHEYHOH M
moryOeCKOHEIHOH  HpsAMOH M
3ayavya 6€3 Ha4aJIbHBIX YCIOBUH)

H
1-ro
2-to

[Tombop ¥ aHAIH3 TIPUMEPOB.
CocTaBlieHHE TJIaHa-KOHCIIEKTA.

ITogroroBka K TEKYIIHM 3aHATHAM.

6-7 Henens

6/0,2

5.Beoa popmyner Janambepa u
ee (¢uzMyeckad HHTEpIpeTalys
(NpHHIAIT  CYNEPIO3ULHMHA IBYX
BOJTH). TlonsiTue 0
XapaKTepUCTHUECKOM
TpeyroJbHUKE. O6obmenue
thopMyIIEL Hamnambepa s
HEOHOPO(HOTO BOJTHOBOT'O
ypaBHEHH.

Hanucanne pedepara.
[Toxbop 1 aHaIM3 IIPEMEPOB.

8-10 menens

6/0,2

6.DyHKIHSA MI'HOBEHHOT'O
TOYEHHOTO HCTOYHHKA
(TeMmepaTypHOrO BIUSIHHA), €€
¢uzmueckuit cMmeici. TeopeMa o
HEOTPHUIIATENEHOCTH GyHKIUH
MIHOBEHHOTO TOYEYHOI0
HCTOYHHKA.

Hanucaunue pedepara.
[Toxbop ¥ aHANIH3 IPUMEPOB.
CocTaBlieHHe I1JIaHA-KOHCIIEKTa.

11-13
HElens

6/0,2

7. TlepBas KkpaeBas 3azada s
OJTHOPOIHOTO ypaBHEHHA
TEIUIONPOBOIHOCTH Ha
MoTyOeCKOHEYHOH IpsaMoOi;, ee
KAueCTBEHHOE (COJEPKATENLHOE)
OTJIMYHE OT COOTBETCTBYIO-

meil 3amaum Ha OECKOHEYHOH
IPSIMOH. [IpencraBnenue
peINeHHs YKa3aHHOH 3aja9d B
BH/IC CYMMEBI pPEIIEHHH JBYX
BCIIOMOTaTEJIbHEIX KpaeBbIX
3a/a4y, YYHATHIBAIOIIHX BIMAHHE
JIHIIh HAYAGHBIX H TPaHHYHBIX
YCIIOBHH COOTBETCTBEHHO.
Heuetnoe MIPOJIOJDKEHUE
HCXOMHOH 3aa4u Ha
OECKOHEYHYIO IPAMYHO.

ITonbop ¥ aHaIM3 IPHMEPOB.
CocTaBlieHHe IIaHa-KOHCIICKTA.

TToxroroeka K TCKYIIHM 3aHATHIM.

14-16
HeJeIns

1,75/0,05

Hroro

37,75/1,05

5.7.2. Copep:kanme 1 00-eM caMOCTOSTEbHON paboThl cTyenToB st 300




Paspgennl u TeMbl paboyei
NpOorpaMMbl
CaMOCTOSITeJLHOT0 U3ydeHHs

IMepedens foMamHHUX 3agaHAH H
APYTHX BOIPOCOB AJIs
CaMOCTOSITEILHOI0 H3yYeHHs!

Cpoxu
BBINOJIHEH
Hs

O0beM B
qacax/T
PYA0EMK
0CThb B
3.e.

6 cemecTp

1.Henonxste ypaBHEHHS.
YpaBuenus: Jlarpamxka u Kiepo.
Mertop BBeleHHs TapaMeTpa.

IToxbop ¥ aHANH3 IPUMEDPOB.
CocraBiieHHe TIaHA-KOHCIEKTa.

Centsbps

10/0,3

2.Uurerpuposanue
JuddepeHIHATEHEIX  ypaBHEHUH
C IIOMOLIBI) CTEINEHHBIX PSIOB.
[IpencraBnenne  pelueHWd B
OKPECTHOCTH 0CO00H TOYKH B
BHJe OOOOIIEHHBIX CTENEHHBIX
psanoB. YpaBHeHHE becces.

[Tox6op u aHAIH3 IPUMEPOB.
CocrapiieHHe IU1aHA-KOHCIIEKTa.

Oxtabpn

10/0,3

3.JIuneiinsie CHUCTEMBI c
MIEPUOIUYECKUMHU

ko3 punreHTaMu.
Mynerunmikatopsl. Teopema o
[IPUBOAUMOCTH JIMHEHHOH
cucrembl. KpaeBas 3amaga s
IHHEWHOW cHCTeMBL @yHKIUA
I'puna. Henpeprisnas
3aBHCHMOCTD pelLIeHuN oT
Ha4dalbHBIX  JaHHBIX %1
1apaMeTpoB.
JudbdepeHnupyeMocTb peIIeHuH
10 HayaJbHBIM JaHHBEIM H
mapamerpam. Ofmee pemneHue,
oM WHTErpas, He3aBHCHMEIE
HHTETpalbl CHCTEMBI
nuddepeHIHaTbHBIX YpaBHEHHH.
Mertons! HHTETPUPOBAHUS
HEJIMHEWHBIX CHCTEM.

[Toxbop 1 aHamM3 IPUMEPOB.
Cocrapnienue IIaHa-KOHCIIEKTa.

Oxra6pb

8/0,2

4 IlonsTHE © HayalbHBIX U
TPaHUYHBIX YCIIOBHAX l-ro
(ycnorus Hupuxie), 2-ro
(yermorus Hefimana) u 3-ro

poma. YacTHble  IpefiebHEIE
cllydal  ITIOCTAaHOBOK  KPaeBhIX
3aay (3a7aun Ha OeCKOHEUHOH H
mony0eCKOHeYHOM IIpsI-MOH M
3azava 0e3 HaYaIbHBIX YCIOBHH)

[Toxbop u aHAH3 IPHEMEPOB.
CocraBiieHHe IU1aHa-KOHCIIEKTA.

Hosbpe

8/0,2

5.Bemon dopmyner Janambepa u
ee (U3MUECKas MHTepHpeTalus
(NPUHIMI  CYTEPIO3HIMH  JBYX
BOJIH). ITonstHe 0
XapaKTEPHCTHIECKOM
TPEyroJIbHUKE.

bopMyJIBl Janambepa

O6o0menne
JITS

ITonbop u aHATH3 IPHMEPOB.
CocraBieHune TUIaHa-KOHCIIEKTa.

Hos6ps

8/0,2




HEOOHOPOAHOTI'O BOJIHOBOI'O

ypaBHEHHSI.
6.OyHKIUA mraoBeHHOrO| [Tonbop ¥ ananu3 npEMEpPOB. Hexabpb 8/0,2
TOYEYHOTO uctognnka| CocTaBIeHUE MIaHa-KOHCIIEKTA.

(TeMIepaTypHOTO BIIHSIHHSA), €€
¢usmgeckuit cMpici. TeopeMa o
HEOTPHIATEIBHOCTH GbyHKIHH

MTHOBEHHOTO TOYETHOTO

HCTOYHHKA.

7. Tlepsas xpaeBas 3amada mid|IlomGop u aHayiu3 IPHMEPOB. Hexabpp 8/0,2
OTHOPOIHOTO ypasHenus | CocTaBIeHNE NIJJaHA-KOHCIIEKTA.

TETLIOPOBOIHOCTH Ha

NOTyOECKOHEYHOH IIpsMOM; ee
KauecTBEHHOE (COIepiKaTeIbHOE)
OTJIMYHE OT COOTBETCTBYIO-

med 3agadud  Ha OECKOHEYHOH
TIPSIMOH. [IpencraBienue
pelmeHus YKa3aHHOH 3amavd B
BHJIE CyMMBI PELIEHHUM JIBYX

BCIIOMOTATENbHBIX KpaeBBIX
33184, YYUTHIBAIOLIMX BIIASHHE
JIMIITs HadalbHBIX M IPAHHYHBIX

YCIIOBHH COOTBETCTBEHHO.

Heuernoe IPOIOJIKEHHE

HCXOIHOH 3a1aqd Ha

HECKOHEUHYIO IIPAMYIO.

Hroro 60/1,7

6. Tlepeuenb y4eGHO-METOXMIECKOT0 oObecHeveHHs Ul CAMOCTOSTEILHOH paboTsl
00y4ar0IUXCst 10 THCHHILTHHE (MO/IYJII0)

6.1. Metoqudueckne ykasanus (co0cTBeHHBIE Pa3paboTKH)

1. Kypc Belcmeii maremaruku. B 2-x 4. Y. 1 [OnexTpoHHBIA pecype]: yuebrux / M.K.
BemanokoB [u ap.]. — Maitkom: Marapun O, 2013. — 384 c. — Pexwmm pocryna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917

2. Kypc Beicmeit maremaruku. B 2-x w. U. 2 [OneKTpOHHBIA pecype]: yuebrmk / M.K.
Bemamoxkor [u ap.]. — Maiikom: Marapur O.I, 2013. — 279 c. - Pexxum  mocTyma:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918

6.2 JIuTepaTypa 1Jisi CAMOCTOSATEILHOM PadoThI

1. MaremaTrka B IpEMepax U 3aavax [DIeKTpoHHBIH pecypc]: yueOHoe nocobue / JLH. XypOenko
[@ mp] - M.. MH®PA-M, 2021. - 372 c. - 3BC «Znanium.com» - PexuM mocrymna:
https://znanium.com/catalog/document?id=377513

2. Illgmaues, B.C. Boicmas Marematnka [DnexTpoHHBIH pecypc]: yueGuuk / B.C. Hlunaues. -
Mockpa: WH®PA-M, 2021. - 479 c. - DOBC «Znanium.com» - PexuM nocTyma:
https://znanium.com/catalog/document?id=364208

3, Illumages, B.C. 3ajaguuK 1o BBICIIEH MaTeMaTHKE [DJI€KTPOHHBIH pecypc]: yueGHoe mocobue /
B.C. Illumaues. - M.: UH®PA-M, 2021. - 304 c. - DBC «Znanium.com» - PexuM nocTymna:
https://znanium.com/catalog/document?id=376717

4. Bammun, K.B. KpaTkuii Kypc BBICIIEH MAaTEeMATHKH [DIeKTPOHHBIH pecypc]: yuebHuK / Bangus
KB. - M. Jlamxos m K, 2020. - 510 c. - OBC «Znanium.com» - PexxuM mocTyma:
https://znanium.com/catalog/document?id=358474




10.

1.

12.

13.

14.

19

16.

[lIlunauer, B. C. Boicias Maremaruka [DnekrponHBI pecype]: yuebnux / B. C. Illumages. -
Mocksa: WH®PA-M, 2019. - 479 c. - 3BC «Znanium. com» - Pexum pmocTyna:
http://znanium.com/catalog/product/990716
Maremarrka [DneKTpoHHEIH pecype]: yaeGHoe nocobue / FO.M. Jlamunos [u ap.]; mox pexn. JL.H.
XKyp6erxko, I'.A. Hukomosoit. - M.: THOPA-M, 2019. - 496 c. - OBC «Znanium.com» - PexuM
nocTyma: http://znanium.com/catalog/product/989799
MaremaTHKa B IPEMEpax ¥ 3a1adax [DIeKTpOHHbL pecype]: ydebroe mocobue / JLH. JKypberko
[u mp.] - M.. UHOPA-M, 2019. - 372 c. - DBC «Znanium.com» - Pexum JxocTyma:
http://znanium.com/catalog/product/989802
MaremaTika [DIeKTpoHHbIH pecype]: yaebroe nocobue / FO.M. Jlarmmnos [u ap.]. - M.: MTHOPA-
M, 2019. - 496 e - 9bC «Znanium.comy» - Pexum JOCTyTIA:
http://znanium.com/catalog/product/989799
[llumaues, B.C. Bricimas MaremaTHka [DnexTpoHHbni pecype]: ydebmmk / B.C. Illumadves. -
Mockea: HMH®PA-M, 2019. - 479 c¢. - DBC «Znanium.com» - Pexumm goctyna:
http://znanium.com/catalog/product/990716
Kpace, M.C. Matemarnka J17isl 5KOHOMHYECKOro Gakanappuata [DNeKTPOHHBIH pecype]: yaeOHUK /
M.C. Kpace, B.II. Uynpsmos. - M.: UHOPA-M, 2017. - 472 c. - OBC «Znanium.com» - Pexum
nocTyma: http://znanium.com/catalog/product/558399
JIypse, .. Bricmmas martemartuka [DnexTpoHHBIH pecypc]: mpakrtuxym / W.I'. Jlypse, T.IL
®ynurukoBa. - M.: Bysosckuit yaebnnk, MHOPA-M, 2017. - 160 c. - 3bC «Znanium.com» -
PesxuM moctyma: http://znanium.com/catalog. php?bookinfo=561293
Kysnenos, B.T. Maremaruka [Dnekrponssii pecype]: yaebuuk / b.T. Kysuenos. - M.: KOHUTH-
JTAHA, 2017. - 719 G - BDBEC «IPRbooks» - Pexum JOCTYyIa:
http://www.iprbookshop.ru/71018.html
Maremarika B IpAMepax ¥ 3ajiauax [DIeKTpoHHbIA pecype]: yuedHoe mocobue / JLH. XKypberko
[m mp.] - M.. MHOPA-M, 2016. - 372 c. - OBC «Znanium.com» - Pexxum moctyma:
http://znanium.com/catalog.php?bookinfo=484735
Maremarika [DeKTpoHHbI pecype]: yueGHoe mocobue / FO.M. Jlanumos [# ap.]. - M.: NHOPA-
M, 2016. - 496 c. - 9BC «Znanium.com» - Pexum JIOCTYTIA:
http://znanium.com/catalog.php?bookinfo=539549
Sumenes, JI.T. Belcmas Maremaruka [DnekrpoHHbIE pecypc]: yuebuuk / JLT. STaments. - M.
PUOP: Wudpa-M, 2013. - 752 c. - DOBC «Znanium.com» - Pexum jocTyma:
http://znanium.com/catalog.php?bookinfo=344777
Bemsko W.B. Teopusi BeposTHOCTEH, MaTeMarHiecKais CTATHCTHKA, MaTeMaTHdecKoe
TIporpaMMEpoBanue [DNeKTpoHHBIT pecypc]: yuebnoe nocobue / bembko M.B., Mopo3soga 11.M.,
Kpurramosrd E.A. - Mocksa :HUL] MTHOPA-M, Hos. 3nanue, 2016. - 299 c. - OBC «Znanium.
comy - PexumM pocTyma: https:/new.znanium.com/catalog/product/542521

7. @oHI OWEHOYHBLIX CPEICTB /I NPOBEJeHHA NPOMEKYTOTHOH aTTECTAIMH

oﬁyqammnxc:ﬂ Mo JTHCHHUITJIHHE

7.1. Tlepedens KOMIeTeHUMil ¢ yKA3aHHeM OJTamoB MX (OPMHPOBAHHA B Hporuecce

0CBOEHHS 00pa30BaTeJbLHON NPOrpaMMbl

OTarre
dopmuposanus | HanmenoBaHHe yUeOHBIX TUCIHIUIHH, bopMHUPYIOUIHX KOMIIETCHIIMH B IIPOIIECCe
KOMIIETECHITHH ocBoeHHsI 00pa30BaTeIbHOM POrpaMMBbl
00 | 300

VK-1. CriocofeH 0CyIIecTB/IATE OMCK, KPHTHYECKHH aHAIM3 U CHHTe3 HH(popMannH,
NPUMEHATH CHCTeMHBIH MOAX0/ ISl peIeHHs MOCTAB/IEHHBIX 32121

VK-1.1. AHaau3HpyeT 3a7a4y, Belaess ee 62a30BbIe COCTABJIAIOMHAE, 0CYMeCTBIACT
IeKOMIIO3HIINIO 3aa9H

1 1 XuMmus

1,2 1,2 | ®usuxa




[—
]

=

MartemaTHKa

MaTepHaJIOBG,IIeHPIG

CnenuanbHbie pasgebl MATEMATHKH

[TpenmunioMHas npakTHKa

IlonroToBka K cjaye ¥ coava roCyiapCTBEHHOI'O 3K3aMCHa

o0 |Co|Co ||t

O (OO |WwW|

BeinosHeHne, IOAr0TOBKA K MPOIEIype 3allHTHl U 3all(MTa BBIIYCKHON
KBTH(HKAHOHHOM paboTsl

YK-1.2. HaxouT ¥ KPHTHYECKH AHAIH3HPYeT HHPOPMANMI0, He0OXOAUMYI0 /LISl PEeIIeHHs

HOCTABJEHHOH 3a0a9n

1 1 XuAMUS
1,2 1,2 | ®uzuka
1,2,3 | 1,2,3 | MaTtemaruxa
3 3 MatepuanoBeeHue
4 6 CnenuajibHbIe pa3gejbl MATEMATHKH
7 3 OCHOBHI TPAaHCIIOPTHO-IKCISIHI[HOHHOTO 00CIyKMBaHHS
4 4 | Texnomoruyeckas (IPOU3BOICTBEHHO-TEXHONOTHYECKAs) [IPAKTHKA
8 9 | IloaroroBka K caue u caya rocyZapCTBEHHOIO 9K3aMeHa
3 9 BEIIOTHEHHE, IOArOTOBKA K IIPOLEAYPe 3alIUTE | 3allMTa BBILY CKHOH
KB (UKAITHOHHON paboTEl
VK-1.3. PaccMaTpuBaeT BO3MOKHBIE BADHAHTBI PelleHNs 3aJa9H, OCHUBAS HX
JOCTOHHCTBA U HEJOCTATKH
| 1 XuMus
1,2 1,2 | ®usuka
1,2,3 | 1,2,3 | MaremaTtuka
3 3 MatepuajioBe/ileHHE
4 6 CroenuajibHbIE pa3Je/ibl MATEMATHKH
6 6 | OkcruryatallMOHHAs IPAKTHKA
8 9 | IToAroToBKa K cave W cada rocyapcTBEHHOT0 9K3aMeHa
g 9 BrimnosHeHHe, TOATOTOBKA K MIPOIEAYPE 3aI[UTHI H 3all[UTa BBIITY CKHOM
KBaTH(GUKAITHOHHOH paboTEI

VK-1.4. I'pamMoTHO, JIOTHYHO, ADIYMEHTHPOBAHHO (popMHUPYeT COOCTBEHHRIE CYK/ICHHS H
onenkH. OTanuaer GaKThl 0T MHEHHH, HHTEPIPETAIHH, OLEHOK H T./I. B PACCYKICHUAX

JPYIrHX y49aCTHHKOB JeATeJIbHOCTH

dunocodus

Xumus

1,2

1,2

dusuka

1,23

1,2,3

MaTtemMaTuka

IMomuTomorua

MatepuaoBeieHHE

CrenmnajbHbIe pasaebl MATEMATHKH

Texuosoruueckas (IIPOU3BOACTBEHHO-TEXHOIOTHYECKAs) IPAKTHKA

HO,E[T OTOBKA K cJa4de U ¢lladya rocyJapCTBCHHOI'0 3K3aMCHa

oo |Co|h ||

O |||

BhITNOJHEHKE, TOATOTOBKA K MPOLEAYPE 3alATH | 3aIIATa BbILYCKHOH
KBaJM(HKAIIHOHHOH paboTEl

YK-1.5.

Oupe):lenﬂeT H OIlEHHBAET MOoC/JIeACTBHA BO3SMOXKHBIX pEIIIEHHf! 3aJavH

XumMus

1.2

1,2

duzuka

1,2.3

1,2.3

MaremaTHKka

MarepranoBeIeHHE




3 6 CrnenunajbHble pa3feabl MATEMATHKH

8 9 IToaroToBKa K cade ¥ clada ToCyJapCTBEHHOTO 3K3aMeHa

g 9 BrImonHeHHe, HOAr0TOBKA K IMPOIEIyPe 3alllHTEl H 3aIlHTa BBITYCKHOH
KBaJTH(hHKAIHOHHON paboTEI

OIIK-1. Cnocofen IpAMEHNATH eCTeCTBEHHOHAYIHBIE M 00MeHHIKeHEPHbIE 3HAHUS, METObI
MATeMaTHYEeCKOr0 aHAJIH3a H MOJAEJTHPOBAHUSA B IPOdeCCHOHAILHOH IeATETLHOCTH;

OIIK-1.1. /leMoHCTPHPYET 3HAHHE OCHOBHBIX 3AKOHOB MaTeMaTHYECKHX,
eCTeCTBEHHOHAYYHBIX H 00menpodeccHoHATLHBIX THCUMILINH, HE00X0AUMBIX /LIS
pemeHHs THIOBBIX 3a/1a4 B cpepe npodeccHoHANLHOH AesTeTbHOCTH

1 1 Xumust
1,2,3 1,2 | ®usuka
1,2,3 | 1,2,3 | Maremaruka
2 2 HaueprarenpHas reOMeTpHs i HEDKeHEpHAs Tpaduka
3 3 MexaHuKa
3 3 MarepuanoBeieHHE
4 6 CuenpajbHBIE pa3ejbl MATEMATHKH
8 9 | IlomroToBKa K clia4e ¥ ciada rocy1apCTBCHHOTO SK3aMeHa
2 9 BEIoTHEHAS, TOATOTOBKA K IPOIIEAype 3alUTEI M 3all[HTa BbILYCKHOM
KBaTH(HKAIHOHHOH paboTE

OIIK-1.2. Mcnosib3yeT 3HAHHS 0CHOBHBIX 3AKOHOB MAaTeMATHIECKHX H €CTECTBEHHBIX HAYK
IS pelIeHHMsl CTAHIAPTHBIX 337124 B cdepe npodeccHoHaIbHOH eATEILHOCTH

1 1 Xumusg

1,2,3 1,2 | Ousuka

1,2,3 | 1,2,3 | MaremaTuka

2 2 HaueprarenpHas reOMETpHsl ¥ HH)KEHepHas rpaduka

3 3 MexaHuka

3 3 MarepuanoBejcHHE

4 6 CrneunnajibHble pa3ae/bl MATEMATHKH

6 6 OKcILTyaTalMoOHHas IPaKTHKa

8 9 [ToxroToBka K cave U caada rocyJapCTBEHHOI0 SK3aMeHa

2 9 BrINoOJHEHHE, TOAr0TORKA K IPOIEIype 3alIUThI ¥ 3alMTa BHITYCKHOH

KBAA()AKAIIHOHHON paboTsl

OIIK-3. Cnocoben B chepe cBoeii mpodeccCHOHAILHOH 1esITeIbHOCTH NPOBOAUTE H3IMEPECHUSA H
HabJII0eHHs, 00pafaThIBATL H MPEICTABIATE IKCIIEPHMEHTAILHbBIC JAHHBIE U PE3YILTATHI

HCIILITAHUM;
OIIK-3.1. OnpenesisieT 06beKTHI HCCAE0BAHAA H HCI0IB3YeT COBPEMEHHBIE METO/IBI

HCCJIe0BAHHI

4 6 CuengajbHbIE pa3ae/ibl MATEMATHKH

2 2 O3nakoMuTENbHAs IPAKTHKA

8 9 | [lomroToBKa K cade | c/lada rocyJapCTBEHHOr 0 9k3aMeHa

g 9 BEINOIHEHHE, TIOArOTOBKA K TIPOLELYPE 3aIIHTH] H 3allHTa BBILYCKHOH

KBAIH(UKAITHOHHOH paboTEI

OIIK-3.2. IIpoBoaMT aHAJH3 MOTy9eHHBIX IKCIEPHMEHTAIBHBIX IAHHBIX H Pe3yJIbTATOB
HCNBITAHHHA

CrienuajabHbI pa3aeiabl MATEMATHKH

DxciuryaTalioHHasl [IPaKTHKA

HO,H,FOTOBKEI K ¢ljaye ¥ caava rocy1apCcTBEHHOIO DK3aMCHA

BLITIOMHEHHE, [OATOTOBKA K IPOIELYPE 3alHTHl X 3aIIHTa BBITYCKHOM
KBaTH(UKAIIHOHHON paboThl

00 |CO ||
O |[\O(Oh| &




OIIK-3.3. O6o6maeTr pe3yabTaThl H3MePeHHI H 0CyMECTBILET GOPMATH3ANMIO HTOTOBBIX
pemenui

CnenmnajbHbie pa3aesbl MATEMATHKH

[TpemmuruioMHas IpaKTHKA

TlonroToBka K cgade ¥ caada rocyJapCTBEHHOTO 3K3aMeHa

BrImoHeHHE, Or0TOBKA K IIPOLIe/Iype 3alUTHl H 3alHTa BBITYCKHOH
KBaIM(UKAITHOHHOM paboTEL

coO |CO|Co |
O (OO
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7.3 KoHTpoJibHbIE BONPOCHI H 3aJaHHA [JI IPOBEICHHS TEKYymero KOHTPOJS MLIA
cryaearos O@O

Bonpocs1
1. Yro HaswBaeTcs auddhepeHIHaIEHBIM YPaBHEHHEM ?
2. Yto Takoe mopsiiok 1uddepeHnHaTbHOr0 YPaBHEHHU !
3. Kax crasuTes 3amada Komm s muddepeHIHaisHOro ypaBHEHHS IEPBOTro IopsaIKa?
4. Yro mnaseBaercs mubdepeHIMaATBHBIM ypaBHEHHEM [IEPBOTO TOpSAAKa C Ppas[elAIOMHMMHCT
MIEPEMEHHBIMU?
5. B ueM CcOCTOMT cxeMa pemeHus u(GPepeHIHaIbHOI0 YPaBHCHHSA IIEPBOrO HOpAIKa ¢
pa3IeIFOIUMHUCS TTePEMEHHBIMH?
6. UTo Ha3BIBAaETCA OJHOPOAHEM AuddepeHIHaTbHEIM YPaBHEHHEM IIEPBOTO MOpsiiKa?
7. B 4eM COCTOMT cXeMa pelleHHs 0{HOPOJHOTO Au(depeHIIHaTEHOTrO ypaBHEH S [EPBOTO MOpsi/Ka?
8. UTo Ha3bIBAETCS THHEHHBIM HEO[HOPOAHEM IuddEPEHIMATLHEIM YPaBHEHHEM IIEPBOro IOpsi/ka?
9. B 4eM COCTOHT CXeMa pEIIeHHs JMHEHHOro HEeOXHOPOAHOro MM(p(epeHIManbHOrO0 ypaBHCHHA
IepBOro mopsaxa?
10. Yto HaskiBaeTcs ypasHeHHEeM bepHymmi?
11. B 4eM COCTOMT cXeMa pelneHs ypapHeHus bepayum?
12. Kakue muddepeHuranbable ypaBHEHHs BTOPOTO MOpPSAKa PEIIaloTCsS MPH IOMOLIM MOHMXCHHA
opsaka?
13. B uem coctouT cxema pemeHus auddepeHIHaIbHEIX YPAaBHCHHH, NOIMYCKAIOMUX ITOHHKEHHC
mopsiaka’?
14. Kak craButes 3anaya Komm s muddepeHnaansHOro ypaBHEHHS BTOPOro nopsaka?
15. Uro HazpIBaeTCA IHHEHHBIM OXHOPOIHBIM J(depeHIHATBHEM YPAaBHEHHEM BTOPOro Mopszka ¢
nocTOSIHHBIME Ko3dduimenTamu?
16. Uro Ha3bBaeTcs XapaKTEPHCTHYECKHM MHOTOWIEHOM Uil MU (epeHIHaNnbHOTO YpPaBHEHHS
BTOPOTO MOPAIKA € TIOCTOSHHEIME K03 huIMeHTaMu?
17. B 4eM COCTOHT cXeMa PellleHus THHEHHBIX OJHOPOIHBIX T depeHIHaNBHEIX YPaBHCHHH BTOPOIO
MOPAZIKA C IIOCTOSHHBIMH K03 QHIHEHTaMH?
18. Uro Ha3bIBaeTCs THHEHHBIM HeOJHOPOAHEM AHGbepeHMalbHEM ypaBHEHHEM BTOPOro MopsiaKa
C MOCTOSHHBEIME KO3 HIIAeHTaMH?
19. B 4eM COCTOMT CXEMa pElIeHHs IHHEHHBIX HEONHOPOMHBIX IM(p(EpeHIHAIBHEIX YPaBHEHUH
BTOPOTO MOPSAZIKA C IIOCTOSHHEIMHE K03 urmenTamMu?
20. Jlaiite onpenenenue audbepeHIHANLHOT0 YPaBHEHHS C JACTHBIMH IIPOM3BOAHBIMH.
21. Kax onpenenuts nopsnok quddepeHiHalbHOro ypaBHEeHUS ¢ JaCTHRIMH [IPOM3BOIHBIMHU?
22. Yro Ha3LIBAETCA pelnenneM ARG HepeHIHAILHOTO YPaBHEHUS C YaCTHRIMH TIPOM3BOIHBIMH ?
23. B 4em pasnmmume o6IIero pelneHuWs H 0bmiero MHTErpaia AHQQEepeHIHATEHOTO yPABHEHHS C
YaCTHBIMH [TPOH3BOTHBIMH?
24. YeM OT/IHYAIOTCS HA9aIbHbIE H TPAHHYHBIE YCIIOBUSA?
25. Kaxoii IopsioK HIMEET ypaBHEHHE IiepeHoca?
26. Kaxoit hu3uueckuii mporece OMHUCHIBACT yPaBHEHHE TiepeHoca?’
27. Kakoe ypaBHEHHe HA3BIBACTCSA yPABHEHHEM C JaCTHBIMH IIPOH3BO/IHBIME BTOPOTO nopsaka?
28. UeM OTIWYAIOTCS JHMHEHHBIC W KBa3HJIMHEHHBIE NH(Q(epeHNHaNbHEIC YPaBHEHHS C YacTHBIMU
TIPOM3BOJHEIMH BTOPOTO HOPS/KA?
29. KaxoBa LeJb 3aMEHEl HE3aBMCHMBIX IEPEMEHHBIX M Ilepexofia K HoBoMy HuboepeHnHanbHOMY
ypaBHEHHIO BTOPOTO MOpsAIKa?
30. KaKue ypaBHEHHs HA3EIBAIOTCS XaPAKTEPHCTHICCKUMH YPABHCHHSAMH?
31. Kakue THmbl JTHHEHHBIX AH(GOEpPEHIHATBHEIX YPAaBHEHMH C JaCTHBIMH IPOM3BOAHBIME BTOPOTO
nopsiaKa BBl 3HaeTe?!
32. Yro HY)KHO BBIYMCITHTH, 9TO0BI yCTAHOBHTH THI AU((EepeHIMATLHOrO YPaBHCHH:A C HaCTHEIMHU
IPOM3BOAHBIME BTOPOTO ITOpsAaKa?
33. Kaxoe ypaBHEHHE ¢ YACTHBIMH IIPOU3BOJAHBIME BTOPOIO MOPSIKA HA3BIBACTCA BOJTHOBBIM?



34. Yem oTIHYArOTCS KpaeBhle 3a1aud IEPBOTO M BTOPOro poja?

35. Kak Halita pemenne no Meroxy JlanambGepa?

36. B 9eM COCTOMT METOJI pa3JIc/IeH s IepeMeHHbIX Him MeTo Dypre?
37. Kakas 3amada HocHT Ha3panue 3anaqu [typma-JInysumna?

38. Uem metox amambepa npeanodraTtenbHee MeTona Oypbe?

KonTpoasuas padora Ne 1. JluddepeHimanbabie ypaBHEHH IIEPBOTO HOPAIKa

3ananne 1. Haliti o6mee pemenue quddepeHIHanbHOT0 ypaBHEHHA IEPBOro MopsiIKa ¢
Ppa3eIOIHEMHCS IEPEMEHHBIMU

Axdx —3ydy = x*ydy.
3ananue 2. Haiitu obmee pemene juHeiiHOro (G QepeHrarbHOro ypaBHeHH IIEPBOTO MOpsi/Ka
S+ 4x . 1
xX+17 2+
3ananne 3. Haiitu o6mee pemenne 0AHOPOAHOTO N depeHnansHoro ypaBHEHAs IEPBOTO MOPAIKa

2
2yt =L 6L 43,
X

)
X
3ananne 4. Haitty 061t neTerpai quddepeHuaisHoro ypapHeH s B MONHBIX auddepermnuaax

(xz+y2+yjdx+[2xy+x+ey)dy=0.

Kontponbnas padora Ne 2. J/ludpdepennnabHbe YpaBHEHH BEICIIHX IOPAIKOB

3ananue 1. HaiiT 9acTHOE pelerye JMHEHHOTO OHOPOAHOTO MH(QEPCHIHAIEHOTO YPaBHEHH
BTOPOTO TMOPSIKA C IOCTOSHHEIME KO3( QUIMEHTaMH, YIOBJICTBOPSIOMIEE HaYalbHBIM YCIOBHAM

y' =6y +9y=0,y(0)=3,

I
y'(0)=-5
3ananme 2. Haiitu o61iee pemleHne THHEHHOTO HEOAHOPOTHOTO b hepeHIIHaTbHOI0 yPaBHEHIA
BTOPOTO IOPAZIKA C IOCTOSHHBEIME Koo punHeHTaMH

Y —6y +13y=x’e>.
Kontpoasuas padora Ne 3. Cucremsl fuddepeHIHaTbHBX ypaBHEHHH

3amanne 1. HaliTu pemmenue CHCTEMBI, YIOBIETBOPSIOIIECE HAYaIbHEIM YCTIOBUAM
x'=5x+5y,
{y' =—4x+y,
x(0)=0, y(0)=0.

3anpanne 2. HaiiTu pemenue CHCTEMEI MATPHYHBIM METOTIOM
x'=6x-12y -z,
¥ =x-3y-z,
z'=—4x+12y +3z.
3ananne 3. Haiiti o0mee pelieHue CHCTEMEI
x'=dx-3y+1°,
{y’ =3x+4y—e'.



Kontponbsnas pa6ora Ne 4. VpaBHEHHSA MaTeMaTHIeCKON QU3HKH

3apanne 1. OnpenenuTs THII ypaBHEHH H IPABECTH €T0 K KAHOHHIECKOMY BHIIY:
Uy +2u,, —3u,, +2u, +7u, -3u=0.
3amanne 2. Haiftu obimee pelnenue runepOonuyecKoro ypaBHeHHUA!
U, +4u, +3u, =0.
3apanue 3. Haiitn ofiee penmerre napabonMIecKoro ypaBHEeHHS:
Uy +du,, +du,, +u, —2u, =0.
Bamanue 4. Haiita obimee pemeHHe IUTHITHIECKOTO YPaBHEHHS:
U, +2u, +5u, =0.
3apanme 5. Pemuts 3anauy Komu [Uis BOTHOBOTO ypaBHEHHS Ha IIPSIMOH (METON Hanambepa):
By Sty u(x,O) = l/(l +x? ), u, (x,O) =i
3aganne 6. PemuTs NepByIO CMEIIAHHYIO 3a/1a4dy UL OHOPOIHOTO BOJIHOBOrO ypaBHCHUS Ha
otpeske (Meton Dypee):
U, =u,, XE (0,2), te (0,00),
u(x,0)=0, u, (x,0)=x(2- x), u(0,6)=u(2, t)=0.

KonrpoasHas padora Ne S. [IpuioskeHus clelHalbHBIX byHkuMi B
MaTeMaTH4ecKo# hu3uKe

3apanue 1. Pemuts kpaesyio 3axady Jupuxie 1y ypasHenus Jlamaca B NHITHHIDE:
Au=0, 0<r<2, 0<z<l, u_j=4-r", 0<r<2,

ul_,=0, 0<z<l, u =0, 0<r<2.
Jaganme 2. Pemuth KpaeByio 3anady J(ipuxile juis ypaBHeHus Jlamnaca B mape:
Au=0, 0<r<2, u|r=2 =3+2cosd+6cos’ .
3aganue 3. PemuTs kKpaesyro 3anady JIMpHXIIe [l ypasHeHus [ €IbMI0/Iblla B KPyTe:
Mu+u=0, 0<r<2, u|_, =2cos’p—sin’p+sing.

KOHTpOJIbHBIC BOIPOCHI U 33aHHsI [/Isl POBE/IeHAs IPOMEKYTOUHOH aTTecTalmH.
IIpuMepHbIi nepedeHb BOIPOCOB K 3a4€eTy O AHCUHILIHHE
«CrnenuanbHbie pa3aesibl MATEMATHKID

1. JTuddepeHnmansuble ypaBHEHHs IEpPBOrO  IHOpPSNKa,  PaspeliCHHEBIC — OTHOCHTEIBHO

npou3soaHoi. CyliecTBOBaHHE U €HHCTBEHHOCTD PEIICHHUA 3a1a1H Kommm.

VpaBHEHHS C Pa3/Ie/IAIOMEMHUCS IEPEMEHHBIMH.

OmHOpOAHEIE YPaBHEHHS IIEPBOTO MOPATIKA.

JluneiiHble ypapHeHHA. Y papHeHHe bepHyum, PHKKaTH.

VpasHeHHe B MOMHEIX Auddepenmanax. VHTerpupyromui MHOKHTENb.

VpaBHeHHs NEPBOr0 IOPsA/KA, HE paspellcHHBIE OTHOCHTEIBHO npou3rojHoit. Ocobbie

peleHus.

7. Tlpocreiimme tunsl IuddepeHIaTbHbIX ypaBHEHHH, HE pPaspelICHHBIX OTHOCHTEIBHO

TIPOM3BOHOM (HETIONHbIE YPABHEHHU).

JluddepeHIranbHble YPaBHEHHUS BBICIITHX ITOPAIKOB. Ciry9an IOHMKEHHS MTOPsiIKa.

9. Jlunueitnble mudpepeHIHATBHEIE YPABHEHMS N-TO IOPAIKA C IEPeMCHHLIMH Ko2bhHIHEHTaMH.
Meton Jlarpamxka.
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10.

11,
12.

13.

14.
15.

16.
17.

18.
19.

20.
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22,
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25,
286.
27,
28.
29.
30.
31.
32.
33,
34.

35.
36.

37.

38.
39,
40.
41,
42.
43.
44,

45.

46.

47.
48.

Jluneitnsle pudepeHIEanbHbple YPaBHEHHS N-I0 MOPAAKa C MOCTOSHHBIMH K03 puIIeHTaMH.
Mertopn D#inepa.

[locTpoeHHe OHOPOIHOrO JIMHEHHOTO ypaBHEHHS 10 (QyHAMEHTAIBHOMH CHCTEME pelneHHI.
[ToHMKEHHE TOpsjiKa OJHOPOJHOrO IHMHEHHOrO YPaBHEHHA IIPH IIOMOIIH JMHEHHO
HE3aBHCHMBIX YaCTHBIX PEIICHUM,

JluseifHble YPaBHEHHS BTOPOTO MOPAKA C TOCTOSHHBIME KOG GHUIHEHTaMH 1 KoJeOaTeIbHbIE
SIBTICHHUS.

Kpaesas 3anaya 11 TudHepeHInanbHOro ypaBHEeHHs BTOPOro MOpsAKa. ®Oyuxmus ['puna.
HopMarsHEle CHCTEMbI OOBIKHOBEHHBIX AU (epeHIHaTbHbIX ypaBHEHHH IEpBOTO MOPSIKA.
TeopeMa CyIIeCTBOBaHUSA U €MHCTBEHHOCTH.

CBsi3b MEX/IY YPaBHEHHAMH BEICIIETO IOPSIKA H CHCTeMaMH T depeHIHaTbHEX YpaBHEHHH.
Jluneitasie  cucteMsl IH(QepeHIMANBHBIX —ypaBHeHHH. @yHAaMEHTalbHai MaTpHIA.
Omnpenenurens Bporckoro.

Metop Diinepa penieHus JIHHEHHBIX OJHOPOHBIX CHCTEM C IIOCTOAHHLIMH koo dunreHTaMu.
MarpuaHblif  METOZ  peIeHHs JHHEHHbX OOHOPOIHBIX CHCTEM C  IOCTOSHHBIMH
KoadhpunreHTaMH.

JIuseiHEE HEOTHOPOIHEIE CHCTeMBL. MeTo/ BapHalluy IPOH3BOIBHOM IOCTOSHHOH.

Mertoz D#iepa peleHus HEOJHOPOIHBIX CHCTEM.

Hymm pelueHuii THHEHHBIX OXHOPOIHBIX TH((EPEHIHAIBHBIX YPAaBHEHUH BTOPOrO IOPA/IKA.
Teopema [ITypma.

Teopema cpaBHEHHUS.

JIuHeiHbIe CHCTEMBI ¢ IEPHOHYECKUMH K03 dunrenTtamu. MyJIbTHILTMKATOPEL.

Teopema 0 MPHBOAUMOCTH JIMHEHHON CHCTEMBL

Kpaesas 3a1aya juist TuHeiiHOH cucTeMbl. OyHKIH I'puna.

TeproauuecKkue pelIeHHs JTHHEHHEIX CUCTEM.

[oustre quddepeHHaTbHBIX YPABHEHHH B JACTHBIX ITPOU3BOJHBIX (OVUII).

Knaccuduramms Y YII mo popme.

BBIBO/I BOTHOBOTO ypaBHEHHS.

BriBoz ypaBHEHHS TEILIOIPOBOAHOCTH.

Knaccuduxanus J[YYII 2-ro nopsauka 110 THIIAM.

TToHsTHE KPaeBbIX 3a/a4 sl yPaBHCHHH MaTeMaTHIeCKOH Gu3nKH.

HauabHbIE ¥ rPAHHIHEIE YCIOBHS Ul OcHOBHBIX J[YUII 2-ro mopska; 1-s1, 2-2 1 3-a
KpaeBLIe 3aa4H.

KpaeBsie 3a1aqn 6e3 Ha4aIbHEIX yCJIOBHIL.

Kpaesble 3a/1a4i 63 TPaHHIHBIX YCIOBHH.

Kpaepblie 3a/1a4i Ha I0TyOeCKOHETHOM PSIMOH.

Meron JlanamGepa permenns JYUIL

Meron @ypee pemenns JIYUIL

3anaya 0 KoneGaHUH CTPYHBL.

Y paBHEHHE TEMIONPOBORHOCTH. DYHKIMS TEMIECPATYPHOTO BIMSHH MIHOBEHHOTO TOHEHHOTO
HCTOYHMKA TEILIA.

O6mee pemenye 1-# KpaeBoi 3ajaud I OHOMEPHOT0 HEO/IHOPOIHOIO ypaBHCHHA
TEILIOTIPOBOIHOCTH.

®yupamenTanbHOe pemnerne. O6mee pelenye 1-ii KpacBok 3a1a9H UL OTHOMEPHOTO
HEOJHOPOJIHOTO YPABHEHHS TEILTONPOBOHOCTHA C HEOAHOPOIHBMA HaaIbHBIMH yCIIOBHAMH.
Penrenue monHoi 1-# KpaeBo# 3a1a4u Uik ypaBHEHHUA TEILUIOITPOBOJHOCTH. 18. Pemenue
sajaqs Komu (6e3 rpaHidHBIX YCIOBHH) Ui yPaBHEHHS TEIIONPOBOAHOCTH.

Pemenue 1-# kpaeBoii 3a1a4u Ha GECKOHEUHOH NPAMOI U1 yPaBHEHHAS TEILIOIPOBOIHOCTH.
Permenne 1-if kpaeBoil 3a/1aur Ha HOTYyOECKOHEYHOM IPAMON MLl ypaBHCHHA
TETJIONPOBOIHOCTH.

Wurerpan [Tyaccona.

[ToCcTaHOBKH KPAeBBIX 3a/ad JUIA yPaBHEHHH JIIIHITHIECKOTO THIIA. [TpumepEL.



49. 3axonsl Oypre.
50. VpasueHnue Jlamaca B IIOJPHOM, IMITHHAPHYECKOH, CepHIECcKOr CHCTEMAX KOOPIHHAT.

TemaTHKa KOHTPOJbHBIX paboT aias eryaenTos 300
KonTposbHble paboTh! yueOHBIM IUIAHOM HE IPEyCMOTPEHBL.

7.4. MeTogudecKne MaTepHAJbI, ONpeXeSIONHEe NPONeIyPhbl ONEHHBAHHS 3HAHMIA,
yMeHHIi M HABBIKOB, H ONbITA [EATEIbHOCTH, XaPAKTEPH3YIOIMMX 3Tanbl (JOPMHPOBAHHH
KOMIIeTeHIHi

TpebosaHusi K KOHTPOJILHOI padoTe

KourtponsHas paboTa — CPEACTBO MPOBEPKH YMCHHH NMPHUMEHATE IOTYyYECHHBIC 3HAHU UL
PEIIeHNs 3a/1a4 ONpe/IeJIEHHOT0 THIIA 110 TEME HIIH pasziely.

KonTponsHass paboTa mpejcTaBifeT co0OH OJHH U3 BHJIOB CaMOCTOSTEJIBHOM paboThl
obyuaromuxcs. 1o cyTH — 3TO H3I0KEHHME OTBETOB HA ONPEJENEHHBIC TCOPETHYECKHE BOIPOCHI IO
yae6GHOM JHUCIUHUILTHEE, & TaK)Ke PelIeHHe IPaKTHYeCKuX 3a/a4. KoHTpONbHEIE MPOBOAATCS Ul TOTO,
9TOGBI Pa3sBUTh y 00YYAOIIMXCS CIOCOOHOCTH K aHAU3y HAy4HOH H yueOHOM MTEepaTyphl, YMCHHAE
06061marh, CHCTEMATH3UPOBAaTh H OLCHWBATH INPAKTHYECKMH W HAyYHBIA MaTepHall, YKPEemiiTh
HABBIKY OBJIAICHHS IOHATUAMHE ONPEACICHHON HAYKH U T.J.

[Ipy OIEHKE KOHTPOJIBHOH paboThl IperozaBaTellb PYKOBOJACTBYETC — CICAYIOUIMMA
KPHUTEPUSIMH:

- pabota ObLia BEITOTHEHA aBTOPOM CaAMOCTOATENBHO;

- obyuarommiics 1Moao6pan JOCTAaTOYHEIH CIMCOK JIMTEPaTypsl, KOTOPBIA HeoOX0oIuM UL
OCMBICJIEHHSI TEMbI KOHTPOJIBHOH paboTEL;

- @BTOp CyMeI COCTABUTH JIOTHYECKH OOGOCHOBAHHBIA IUIAH, KOTOPBIH COOTBETCTBYCT
[IOCTABJIEHHBIM 3aa4aM U cHOpMYIHPOBAHHOM 1IeIIH;

- obyuarommiics poaHanH3HPOBAJ MaTEpUaIl;

- obyuarormuiics cymes 000CHOBAThH CBOIO TOUKY 3PEHHA,

- KOHTpombHas pabora ofopMiIeHa B COOTBETCTBHE C TPEOOBAHUAMY;

- aBTOp 3allMTHI KOHTPONBHYIO paboTy ¥ YCNEIHO OTBETHI Ha BCE BONPOCHI
IpenogaBaTess.

KonTtpompras paboTa, BEINIOJHEHHAL HebpeXxHo, 6e3 coOMOoIEH s IPaByJl, IPEABABIACMbIX K
ee odopmieHnIo, Bo3BparIaeTcss Ge3 MPOBEPKH C yKa3aHHEM INPHYAH, KOTOPEIC MOBOIATCH ZO
obyygaromerocs. B 3ToM ciTydae KOHTPOTbHAsA pab0Ta BBIIOJIHAETCS TIOBTOPHO.

BapuaHT KOHTPOJIBHOM paGoOThI BEINAETCS B COOTBETCTBHMH C IOPSIKOBBIM HOMCPOM B CITHCKE
CTYIEHTOB.

KpuTepnn oeHKH 3HAHHI IPH HATIHCAHUA KOHTPOJILHOH padoThI

OTMeTKa «OTJAMYHO» BBICTaBisfETCS OOydarolleMycs, II0Ka3aBIIEMYy  BCECTOPOHHHE,
CHCTEMAaTH3HPOBAHHEIE, TTy6OKHe 3HAHHS BONPOCOB KOHTPOIBHOH paboTEl M YMEHHE YBEPCHHO
[OPUMEHATh WX Ha IIpPaKTHKe I[IPH pEIleHMH KOHKPETHBIX 3azad, csoboHOE H IIPaBHIIBHOE
060CHOBAHKE IPHHSTHIX PEINEHUH.

OTMETKa «XOpPOIIO» BHICTABIAETCS OOYYaAOIEeMyCs, €CIH OH TBEPAO 3HACT Marcpuart,
[PaMOTHO H TIO CYIIECTBY HM3JIaraeT €ro, yMeeT NPHMEHATh MONyYEHHbIC 3HAHMA Ha IPAKTHKS, HO
JOIyCKAeT B OTBETE HJM B PELICHHH 3a]ad HEKOTOPHIC HETOYHOCTH, KOTOPBIC MOXET yCTPAHHTE C
TOMOIITBIO JIOTIOJHATEILHBIX BOIPOCOB IIPEIIOIaBaTEIs.

OtmeTtka «yIOBIIETBOPUTEIBHOY BBICTABIIAETCSA obygaromemycs, [IOKa3aBIIEMY
(pparMeHTapHbIH, pa3pO3HEHHEIH XapakTep 3HaHMM, HENOCTATOYHO IPAaBHJILHBIC bopMyTHpPOBKH
6a30BLIX TOHSTHM, HApyNIEHHs JIOTHYECKOH IIOCJIENOBATEIPHOCTH B H3JIOXKCHHH IIpOrpaMMHOTO
MaTepHaja, HO TIPH 5TOM OH BIIAJIEET OCHOBHBIMA TOHATHAMY BHHOCHMBIX HA KOHTPOJIBHYTO paboty
TeM, HeOOXOMMMBIMH JUIs JaibHeHInero o6ydeHus ¥ MOXET NPHMEHATH NOIYHCHHBIC 3HAHM IO
006pasiy B CTaHJApPTHOH CHTyalllH.



OTMeTKa «HEYIOBICTBOPHTEIBHO» BBICTABIACTCA OOydaromemycs, KOTOPEIH HE 3HAeT
Gonplnelf YACTH OCHOBHOTO COJEPKaHHs BHIHOCHMBIX Ha KOHTPOJBHYIO padoTy BOIPOCOB TEM
JECIHMIUIMEEL, IOIMycKaeT rpybsle ommbku B (GOPMYTHPOBKAX OCHOBHBIX HOHATHH ¥ HE yMEET
MCIIOIB30BATh [I0IYYECHHEIC 3HAHUS.

TpeboBanus K HANIHCAHUIO pedepaTa

PedepaT — TPOAYKT CaMOCTOATENBHOH paboTsl 0Oydaromerocs, TIpE/ICTABIAIONHH COoO0H
KpaTKoe W3JI0KEHHE COJEPKAHUS M PEe3yIbTaToB MH/IMBHIYAIbHON yueOHO-HCCIeN0BaTEbCKON
JeATENBHOCTH. ABTOP DPAcKpBIBAET CYTh HCCIEIyeMOH MpoOIeMbl, NPHBOIMT PasiM4HBIC TOUKH
3peHus, a TakKe COOCTBEHHBIE B3TIIAMBI HA HEE.

Petbepar momkeH ObITH CTPYKTYpHpOBaH (IO IJIaBaM, paslenam, maparpadamM) H BKIOYaTh
pas[ensl: BBEJEHHE, OCHOBHYK) YacTh, 3aKIIOUYCHHE, CITHCOK HCHONB30BaHHOM JIHTEpaTypsl. B
3aBMCHMOCTH OT TEMAaTHKH pedepara K HeMy MOTYT OBITH O(OPMIICHBI IPHIIOKEHHS, CONEpKAIIHC
JOKYMEHTBI, HILTFOCTPAIlHH, TaOJUIIbI, CXEMBI H T.I.

Kpurepun onennBanus pedepara:

OTMETKA «OTIHYHO» BHIIONHEHE BCe TpeGOBaHWS K HANMCAHWIO H 3aluTe pedepara:
oBo3HadeHa mpobieMa ¥ 06OCHOBAHA €& aKTYalbHOCTD, CHENaH KPATKHH aHAIM3 PasiIH4HBIX TOUCK
3peHHss Ha paccMarpuBaeMyio mpo0ieMy M JIOTHYHO — H3JI0XKCHA cOoOCTBeHHAS IO3HIIHSA,
cOopMyTHPOBAHEI BEIBOIbI, T€Ma PAaCKpBITa MMOTHOCTHIO, BBIICPIKAH 06BEM, cOOIIOEHBI TpeOOBaAHUS
K BHeImHeMy o(OpPMIIEHHIO, JaHBI IIPABHJIBHBIE OTBETHl HA JOTONHHUTEBHBIE BOIPOCEHL

OTMeTKa «XOpOIIO» - OCHOBHBIE TpeOoBaHKA K pedepaTy H €ro 3aluTe BBIIOIHCHBI, HO IpH
5TOM JIONYIIEHE Hem0o4EThl. B UacTHOCTH, WMEIOTCS HETOYHOCTH B H3JIOKCHMH Marephala,
OTCYTCTBYET JIOTHYECKas IOCIENOBATEbHOCTh B CYXJICHMAX, HE BBIACPXKAH 06séM pedeparta,
HMEIOTCA YIyIIeHHs B OQOPMICHHH, HE MOIYCKAET CYIIECTBCHHBIX HETOYHOCTEH B OTBETE Ha
JIOTIOTHUTENBHBIN BOIIPOC.

OTMETKA «yIOBJIETBOPUTEIBHO» - HMMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHA OT TpeOOBaHHH K
pedepuposaniio. B gacTHOCTH, TeMa OCBEIICHA JIMIIL YACTHTHO, JOIMYIICHEL daxTuyeckue OMUOKH B
coziepKaHuy pedepara KK IPH 0TBETE HA JIOTIOTHUTENBHEIC BONPOCHL, BO BPEMS 3aIIHTEI OTCYTCTBYCT
BEIBOJ,.

OTMeTKa «HEYLOBICTBOPHTENLHO» - Tema pedepara He PpAacKpeITa, OOHAPYXMBACTCS
CYIIECTBEHHOE HEIIOHMMaHUEe IPOOIEMBL.

TpeGoBaHHs K BbIIOJHEHHIO TECTOBOT0 3a1aAHMS

Tecr — cHCTeMa CTAHJIAPTH3HMPOBAHHBIX 3aJlaHui, II03BOJLAIOMIAA ABTOMATH3HPOBATbL
TIpOIIeIypy U3MEPEHHS yPOBHS 3HAHUI H YMEHUH 00yHaromerocs.

B TecTOBBIX 3a[JaHHUAX UCIIOJIE3YIOTCA YEThIPE THIIA BOIIPOCOB!

- 3akphiTas Gopma — HauboJee pacpoCTpaHeHHAas (opMa H MNPEAnaracT HECKOJBKO
ANTLTepHATHBHEIX OTBETOB HA IOCTABICHHBIH Bompoc. Harmpumep, obydaromemycs 3aiacTcs BOMpoC,
TpeGYIOIIHiT ATbTEPHATHBHOTO OTBETA «JIa» HIIH GHETY, SBIACTCA) HIM KHE SBILICTCAY, KOTHOCHTC)
WIH «He OTHOCHTCs» ¥ T.I1. TecToBoe 3aaHue, COAepIkallee BOIPOC B 3aKPHITOH GopmMe, BKIFOUAET B
ce6si ONMH I HECKONbKO MPABHIEHEIX OTBETOB M HHOIJ/A HA3hIBAETCS BBEIOOPOUHBIM 3alaHHEM.
3akphiTad (opma BOIPOCOB HCIOJL3YETCS TaKKe B TECTaxX-3ajaqax ¢ BEIOOPOYHBEIMH OTBeTaMH. B
TeCTOBOM 3aJaHHH B 3TOM ClIydae chHOPMYTHPOBAHbI YCIOBHE 3a/1auk H BCe HEOOXOTMMbIC HCXONHBIC
JaHHBIE, @ B OTBETAX IIPEJICTABIEHH HECKOIBKO BAPHAHTOB Pe3ylbTaTa PEIICHHA B HMCIOBOM HIH
OykBerHOM BHje. OOydaronmics J0JDKEH PEIMNTE 3a[ady H [OKas3aTh, KaKoM M3 TIPEICTaBIEHHBIX
OTBETOB OH IIOJIyYHII;

- oTKpHITas (opMa — BOIPOC B OTKPHITOH (opMe MpeCTaBiIseT coboif yTBEpKIEHHE,
KOTOpOe HeoOXOIMMO JOTONHHTE. JlanHas GopMa MOKET OBITH IIPENCTaBIeHa B TECTOBOM 3allaHMH,
HAaIIpEMEp, B BHJE CIOBECHOTO TEKCTa, (GOpMyIEI (ypaBHeHus), TpadyiKa, B KOTOPHIX IPOMYINEHEI
CYILECTBEHHEIE COCTABISIONIHE - YaCTH CNOBA HIM OYKBBI, yCIOBHBIE 0003HaueHUs, THHUH HIH
W300paKEHHs OJEMEHTOB CXeMbl H Trpaduka. OOydarommics AODKEH IO  IaMiTH BCTABHTH
COOTBETCTBYIOIIME 3EMEHTEI B yKA3aHHBIC MECTA ((IIPOILYCKHY);

- YCTAaHOBIEHHE COOTBETCTBHS — B IAHHOM Cllyydae 00ydJaiomeMycs Ipe/laraioT Asa CIIHeka,
MEJKTy 9JIEMEHTaMHI KOTOPBIX CIIEAYET yCTaHOBUTE COOTBETCTBHE;



YCTAHOBJIEHHE  IIOCIEIOBATENBHOCTH —  IPEANOJIaractT HEOOXOMUMOCTE  YCTaHOBHTH
IPaBHIIBHYIO TIOCIIE0BATELHOCTD [IPE/IaraeMoro CIIMCKa CII0B Kl (pas.

TecThl crpyImupoBansl o TeMaM. Koqu4ecTBo TeCTOBRIX BOIIPOCOB B Pasjiene pasiiMiHO, UTO
06ycIoBIEHO 00BEMOM H3YyJaeMOro MaTeprasa i €¢ TPYA0EMKOCTHIO.

DOopMyITHPOBKH BOIPOCOB IIOCTPOEHEI IO CIIE/LYIOMMM OCHOBHBIM IIPHHIHIIAM:

Bri6paTh BepHBIE BADHAHTHI 0TBETA.

B TmyHKTe NpWBEIEHBl KOHKPETHBIE BONIPOCHI M BapHaHTEl OTBETOB. Obyyaromemycs
IpeIaraeTcs BeIOpaTh HOMEpP IPaBHJILHOTO OTBETA U3 MpE/UIaracMbIX BAPHAHTOB. ITpm 3TOM CHEMYyET
yuecTh BaxkHOe TpeGoBaHME: B OTBETAX K 3a/[aHHI0 00A3aTENBHO NOJDKEH OBITH BEpHBIH OTBET H OH
JIOJDKEH OBITH TONBKO OJIHH.

O6yuaromuiicst TOIDKEH BHIOpaTh BEPHBIA OTBET Ha MOCTABJICHHBIA BOIPOC H CBEPHTH €r0 C
[IPABHJIBHEIM OTBETOM, KOTOPEIH JAeTCH B KOHIIE.

KpuTrepun oOneHKH 3HAHHI PH NPOBeeHHH TeCTHPOBAHHS

OTMeTKa «OTIMYHO» BHICTABIAETCA [IPH YCJIOBHH IIPAaBHIBHOTO OTBeTa He MeHee deM 85%
TECTOBBIX 3aIaHUN;

OTMeTKa «XOpPOMIO» BHICTABIISIETCS IPH YCIOBHH IIPABHJIBHOTO OTBETa HE MEHEE HCM 70 %
TECTOBBIX 3aJIaHAH;

OTMeTKa «yIOBIETBOPHTEIBHOY» BHICTABIAETCS IIPH YCIOBHH NMPABUIILHOTO OTBETA HE MEHEC
50 %,;

OTMeTKa «HEYIOBIECTBOPHTEIBHOY BEICTABIETCS IIPH YCIOBHH MPABUIBHOTO OTBETA MCHCEE
yem Ha 50 % TecTOBBIX 3aaHHH.

PesynbTaThl TEKYIIEro KOHTPOJIA HCIONB3YHOTCA MPH  [MPOBEACHHH MIPOMEKYTOIHON
aTTeCTallMH.

TpeGoBanus K NpOBEIEHHIO 3a9eTa

3ager — (opMa MPOBEPKH 3HAHHH, yMEHHH U HaBBIKOB, prOGPeTeHHBIX 00y4atOIMAMHCS B
IIpoIecCe YCBOEHHsS Y4eOHOro MaTepuaia JICKIHOHHBIX, MPAKTHIeCKUX M CEMHHAPCKUX 3aHATHH 110
TUCIIHILITHHE.

Kpurepuu olleHKH 3HAHMHA Ha 3a4eTe:

3aueT MOXKET IPOBOJMTHECA B OpMe YCTHOTO OIpoca HJIH II0 BOIpocaM, ¢ IIpeIBapHTENbHOM
IOJIrOTOBKO# WK 6e3 IOArOTOBKY, II0 YCMOTPEHHIO IIPENOIaBaTe .

BoIpochl yTBEPKIAOTCS Ha 3acelaHii Kadenphl | IOIIKCHBAIOTCS 3aBSyIOIIHM xadenpoii.
TIpenofaBatelb MOXET IPOCTABHTH 3a4eT 03 Ompoca Mtk cobecel0BaHUsA TEM CTyAEHTaM, KOTOPBIE
aKTHBHO YYaCTBOBAIIH B CEMHHAPCKAX 3aHATHIX.

Illkana oIeHHBaHWS: IByXOalnbHAs IIKaga — He 3a9reHo (HE BEINIOJTHEHO); 3a4YTCHO
(BBITIOJTHEHO).

OlLieHKa «3a9TeH0» CTaBATCS 00ydJaromeMycs, OTBET KOTOPOro CBHACTEILCTBYCT:

- 0 IIOJIHOM 3HaHHK MaTepHaJa I10 MporpamMme;

- 0 3HAHWH PEKOMEH/I0BaHHOH JIMTEPaTyPBL,

- 0 3HAHHM KOHIIENTYaILHO-IOHATHHHOTO amapaTra BCero Kypcea [IPUHAMABIIHN aKTHBHOES
y4acTHs Ha CEMHHAPCKHX 3aHATHAX, & TAK)Ke CONSPYKHT B LEIOM NMPABHIIBHOC H apryMeHTHPOBAaHHOE
H3JI0KEHUE MaTepHara.

OmneHka «He 3a9TeHO» CTaBiTcs OO0ydaromemycs, HMCIOIMEMY CYIICCTBEHHbIC 1pobensl
B 3HAHUH OCHOBHOTO MaTepHaja II0 MpOorpamMMme, a TakKe AONYCTHUBIIEMY IPHHIMITHATBHEIS OLIOKH
[pH H3NI0KEHUH MaTepHana.

8. VyeGHOo-MeToqu4ecKkoe H HHGoOpMAIHOHHOE oeciedeHHe THCIHIIHHDI
8.1. ocHOBHAas JINTEPATYpA
1. Kypc meicmei maremarnku. B 2-x 4. 9. 1 [DnexTponustt pecype]: yuebmuk / M.K.
Bemamokor |[u 1ap.). — Maiikom: Marapun O, 2013. — 384 ¢ - PesxxuM  [OCTyma:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917




2. Kypc Beicmeit maremardkd. B 2-x 4. Y. 2 [DieKTpOHHBIA pecype]: yuebuuk / M.K.
Bemanokos [m ap.]. — Maiikon: Marapus O, 2013. - 279 ¢ - PexxuM  mocTyna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918

3. Illunaues, B.C. Bricuas MaTeMatuka [DnekTpoHHEIH pecype]: yuebnuk / B.C. Illumayes. -
Mocksa: WH®PA-M, 2019. - 479 ¢ - 3BC «Znanium.com» - Pexum gocTyma:
http://znanium.com/catalog/product/990716

4. Illunaues, B.C. 3amaynuk 1o Bblcleil MaTeMaruke [DNEKTPOHHBIH pecypc]: yuebnoe
nocobue / B.C. Iumages. - M.: MH®PA-M, 2020 - 304 ¢c. - OBC «Znanium.comy - PexxumM focTymna:
https://znanium.com/catalog/document?id=344429

8.2. JomoIHHTEILHAA JIMTepaTypa:

1. MaremaTdka B HpHMepax M 3ajadax [DIeKTpOHHBIH pecypc]: ydeGHoe nocobue / JLH.
KypGerxo [u mp.] - M.: UHOPA-M, 2021. - 372 c. - OBC «Znanium.comy - PexumM focTyna:
https://znanium.com/catalog/document?id=377513

2. Illumaues, B.C. Bricias mMaremarnka [DnekTpoHHBI pecype]: yaebnuk / B.C. IIxmaues. -
Mocksa: UH®PA-M, 2021. - 479 c. - OBC «Znanium.com» - PexxuM gocrymna:
https://znanium.com/catalog/document?id=364208

3. Illumaues, B.C. 3a1adHuK M0 BhICIIEH MaTeMaTHKe [DIeKTPOHHbIHA pecypc]: yueOHOe mocodue
/ B.C. IlIumaues. - M.: UTHOPA-M, 2021. - 304 ¢. - 9BC «Znanium.com» - PexuM H0CTymna:
https://znanium.com/catalog/document?id=376717

4. Banmun, K.B. Kparkuif Kypc BeiciIeil MaTeMaTHKH [DNeKTPOHHBIH pecypcl: yueGuuk / banaun
KB. - M.: Jamxoe u K, 2020. - 510 c. - OBC «Znanium.com» - Pexum pocryna:
https://znanium.com/catalog/document?id=358474

5. Illunaues, B. C. Boicinas Maremaruka [DIeKTPOHHEIR pecype]: yIeOHHK / B. C. IIlunages. -
Mocksa: MH®PA-M, 2019. - 479 c. - 3BC «Znanium. comy» - Pexum JoCTyna:
http://znanium.com/catalog/product/990716

6. MaremaTuka [DnexTpoHHbIH pecypc]: yuebHoe mocobue / FO.M. Jlarmios [1 ap.]; mon pen.
JL.H. XKyp6enrxko, I'.A. Huxonosoi. - M.: WNH®PA-M, 2019. - 496 c. - 9BC «Znanium.com» -
Pesxum gocryma: http://znanium.com/catalog/product/989799

7. MaremaTtuka B IpAMEpax M 3anadax [DIeKTPOHHBIA pecype]: yuebroe mocobue / JL.H.
Kyp6enxo [u ap.] - M.: HTHOPA-M, 2019. - 372 c. - DBC «Znanium.comy - PexumM pocTymna:
http://znanium.com/catalog/product/989802

8. Maremaruka [DieKTpoHHBIH pecype]: yduebmoe mocobme / FO.M. [laHmios [m mop.]. - M.
UHOPA-M, 2019. - 496 c¢. - DBC «Znanium.com» - Pexum HocTyma:
http://znanium.com/catalog/product/989799

9. Illunaues, B.C. Boicimas MaremarTdka [DIEKTPOHHBIH pecype]: yuebuuk / B.C. Illumayes. -
Mocksa: WH®PA-M, 2019. - 479 c¢. - DBC «Znanium.com» - Pexum nocryma:
http://znanium.com/catalog/product/990716

10. Kpace, M.C. MaremaTtuka UL 3KOHOMHYECKOTO fakamaBpuaTa [DJEKTPOHHBIM pecypc]:
yuyeGuuk / M.C. Kpacc, B.JIL Yynpsmos. - M. UHOPA-M, 2017. - 472 c¢. - OBC
«Znanium.comy - PexxuM gocTymna: http://znanium.com/catalog/product/558399

11. JIypse, W.I'. Briciuass MaTeMaTHka [DIeKTPOHHBIA pecypc]: npakrukym / WL.T. Jlypee, T.IL
®ynTHKoBa. - M.: Bysosckuit yaebnuk, MHOPA-M, 2017. - 160 c. - 9BC «Znanium.com» -
PexxuM joctyna: http://znanium.com/catalog.php?bookinfo=561293

12. Kysuenos, B.T. Marematuka [DJIEeKTPOHHBIH pecypc]: yuebrux / B.T. Kysnenos. - M.:
IOHUTU-IAHA, 2017. - 719 ¢ - D39bC «IPRbooks» - Pexum JocTyma:
http://www.iprbookshop.ru/71018.html

13. MaremaTnka B IpEMepax ¥ 3amadax [OIeKTpOHHBIH pecypc]: yue6roe mocobue / JLH.
Kyp6enxo [u ap.] - M.: THOPA-M, 2016. - 372 ¢. - DBC «Znanium.comy - PeXuM J0CTyIa:
http://znanium.com/catalog.php?bookinfo=484735

14, Maremaruka [DIeKTpOHHBIH pecypc]: ydebHoe mocobue / TOM. Jarunoe [m mp.]. - M.:
MH®PA-M, 2016. - 496 ¢ - O3BC «Znanium.com» - PexuM  JoCTyma:




http://znanium.com/catalog.php?bookinfo=539549

15. Sumenes, JI.T. Beicmas Maremarnka [DIeKTPOHHBIA pecypc]: yuebruk / JL.T. STamenés. - M.:
PUOP: MWudbpa-M, 2013. - 752 c¢. - 3bC «Znanium.comy» - PexuMm mgocTyma:
http://znanium.com/catalog. php?bookinfo=344777

16. bemsko M.B. Teopust BEpOATHOCTEH,

MareMarnJdccKas

CTaTHCTHKA,

MaTeMarH4ICCKOe

IIporpaMMupoBaine [DIeKTPOHHEIH pecypce]: yuebroe mocobue / bempko M.B., Mopozosa
UM., Kpumranosra E.A. - Mocksa :HUII MH®PA-M, Hog. 3nanne, 2016. - 299 c. - O3BC
«Znanium. comy - PexuM goctyna: https://new.znanium.com/catalog/product/542521

8.3.AndopManHOHHO-TE/IEKOMMYHHKAIIHOHHBIE PECYPChI CETH «HAHTepHET?
- O6pazopatenpHbli moprar ®TBOY BO «MI'TY» [DrnextponHbIH pecypc]: PexuMm nocryma:

https://mkegtu.ru/

- O¢wummaneHeii caiit Ilpasutensctsa PoccuicKoi denepanun. [DNEKTPOHHBIH pecypel:

PesxuM mocTyma: hitp://www.government.ru

- Hayunas snexrponHas 6ubmiorexa www.eLIBRARY.RU — Pexum nocryna: http://elibrary.ru/
- DNeKTPOHHBIA KaTator OHOIMOTEKH — PexHUM J0CTyIa: //http://lib.mkgtu.ru:8004/catalog/fol2;
- Enunoe okHO HocTyna k o0pasoBaTelIbHBIM pecypeam: Pexnm nocryma: http://window.edu.ru/

9. MeToguyecKHe yKa3aHus JJIsl 00y4a0MuXcs N0 0CBOCHHIO THCIHIIITHHbI (mMoxy.Jist)

9.1.VueOHo-MeTOqHYECKHE MAaTepPHAJbI

o JIeKHAM H IPaKTHYECCKHM 3AaHATHAM

OHCHMILIMHBI
Pasznen IUCIMIIIHHE MeTob1 Croco6sl Cpencraa QopmHupyEM
oOyueHus (dopmer) o0ydeHns BIE
obyqaenus KOMIIETEHIH
%8
4 cemecTp
" AHAUTHYIECKHH; | e JIeKIHA 0 y4ebHUK; VK-1
uddepenimaibHbie ® peIeHWE 3a1aY; | e pakTHYeCKoe| © YUeOHOe OIIK-1
ypaBHEHHs IIepBOTo opsinka | * paborac 3aHSATHE nocobue OIIK-3
KHHTOH.
JuhdepeHnuanbabie " peleHHe 337a9; | ®JIeKIHs O KapTOYKH- VK-1
ypaBHEHHUS BHICIIHX IIOPSIKOB | ® pabota ¢ e IpaKTHYECKOE| 3ANAHHL, OIIK-1
KIIHTOﬁ; 3aHATHE e yqe6ﬂoe OIIK-3
® CJIOBECHEIE; nocobne
" [IpaKTHYECKHE
3aJaHu;
" OOLACHUTENLHBIN.
CucteMs! qub(epeHIHaTbHEIX | ® DPEIICHHE 3a/ad; | @ JCKIHA o y4yebHOE YK-1
ypaBHEHHH = paborac ® [IPAKTHYECKOE rnocobue OIIK-1
KHHTOH; 3aHATHE OIIK-3
" CIIOBECHEIE;
" [IpaKTUYECKHE
3a/IaHus;
® OOBACHUTEIBHBIH.
Knaccuduxanus, " pelieHHe 33/a9; | o JIeKIHUd o yu4eOHHK; VK-1
KaHOHWYECKHE (POPMBI H » paboTa ¢ KHHTOH; | e mpakTHUecKOE| O yuebHOE OIIK-1
METO/IBI PEIeHNs] ypaBHEHHH " CJIOBECHEIE; 2aHSTHE nocobue; OIIK-3
W KpaeBBIX 3a1a4 " IPaKTHYECKHE
MaTeMaTH4eCKOH QH3HKH 3a/IaHus;

o d



" OOBACHUTENBHBI

VYpaBHEHHA " pelneHHUE 331ad; | e JIeKIus 0 yueOHUK; VK-1
rurnepOoIHYecKOro THIA * paboTa c KHHIOH; | e mpakTHYecKoe| © yuebHOE OIIK-1
" CIIOBECHBIE, 3AHATHE nocooue; OITK-3
" [PaKTHIECKUE
3a[aHUs;
" 0OBACHUTENLHBIH
VpasHeHuA napabomuueckoro | * padorac ® JICKIIHS o yuebHOE YK-1
THIIA KHHTOI1; © IPaKTHIECKOE mocobue OIIK-1
= CJIOBECHEIC, 3AHATHE OIIK-3
" [paKTHYECKHE
3aaHus;

" 00OBACHUTEHHBIN.

VpaBHEHHS JUTMIITHIECKOTO = pelmeHue 3a1ad; | e IeKIUS o y4eOHUK; YK-1
THIIA = paboTa c KHHTOH; | e mpakTHUecKoe| O yaebHOE OIIK-1
® CJIOBECHBIE; RAHSITHE rocobue; OIIK-3
" [IpPaKTHYECKHE
3a/IaHus;

" 0OLICHATEILHBIN

10. Tlepedenr HHGOPMANHOHHBIX TEXHOJIOIHH, HCMOJIbL3YEMBIX NpH OCYIECTBJICHHH
06pa30oBaTeLHOr0 Mpoecca Mo AHCHMILIMHE (MOIYJII0), BKINYas mepeveHb NpPOorpaMMHOro
obecnevdenns H HH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTeM (IpH Heo0X0XHMOCTH)

MH(OpMAIHOHHBIE TEXHOIOTHH, HCIOIB3YeMbIE TIPH OCYIIECTBICHHH 00pa3zoBaTENLHOIO
polecca 1Mo AUCIHUIIIHHE, TO3BOJIIOT!

- OpraHM30BaTh IIpolecc 00pa3soBaHHs IIyTeM BH3yaTH3alMH u3yuaeMod HHGOpMALHH
IOCPE/ICTBOM HCIIONH30BAHHS [IPE3EHTAIMH, yIeOHBX (QUIBMOB;

- KOHTPOIHPOBATH PE3yIBTATHI 00yUeHHs Ha OCHOBE KOMIILIOTEPHOTO TECTHPOBAHHA;

- ABTOMATH3MPOBATH PACYeThl AHATHTHYECKHX [OKAa3aTesIeH, MPeyCMOTPCHHbIC porpaMmoi
Hay4HO-HUCCIIET0BATENbCKOM paboThI,

- ABTOMATH3HPOBATE IOUCK HHGOPMAIIHH IIOCPEACTBOM HCIIONB30BAHMS CIIPABOTHEIX CHCTEM.

10.1. IepeueHs HeoOX0MUMOro IPOrPaAMMHOr0 odecnedenHst

1. Microsoft Office 2010 romep mpoxyxra 14.0.6024.1000 SP1 MSO (14.0.6024.1000) 02260-
018-0000106-48095

2. Adobe Reader 9 becrmarto

3. OC Windows 7 Ilpodeccuonanshas, Microsoft Corp. Ne 00371-838-5849405-85257,
23.01.2012, beccpounslit

4. Open Office 4.1.5, Apache 01.02.2019, nunensud LGPL.

5. 7-zip.org GNU LGPL

10.2.JTepeuens HeoOX0AMMBIX HH(OPMANHOHHEIX CIIPABOTHBIX CHCTEM:

Kaxpii oOyuarouyiicss B T€UYCHHE BCETro IEpuHoja obyuenus obecriedeH HH/MBUIYaTbHBIM
HEOTPAHHYEHHBIM JIOCTYIIOM K 3JIEKTPOHHO-OHOIMOTEYHEIM CHCTEMAM:



1. IPRBooks. BazoBas KoImeKIms: SMEKTPOHHO-6ubIHoTedHas cucTema: caift / OOIIecTso ¢
orpanuueHHON oTBeTcTBeHHOCTRIO Kommamus "A# IIu Ap Memma". — Caparos, 2010. -
URL: http://www.iprbookshop.ru/586.html - Pesxum gocTyma: Ayist 3apeTHCTPUP. TOJIE30BATENEH.

5 Znanium.com. BasoBasg KOJUIEKIHS: 3IEKTPOHHO-6mOmMoTedHas cuerema: cait / 00O
"Hayuro-u3aareisekuil nentp Mugppa-M". — Mocksa, 2011 - URL: hitp://znanium.com/catalog . -
PerxuM [OCTYIIA: I 3aPETHCTPHP. NI0IB30BaTeNCH.

Jlns obydarompxcs o6ecTedeH A0CTYN (yIANeHHBIH JOCTYI) K CIEIYIOIIMM COBPEMEHHBIM
npodeccHOHANLHBM 6a3aM NaHHBIX, HHQOPMAIIHOHHBIM CIPABOYHBIM H IIOACKOBBIM CHCTEMAM:

1. eLIBRARY.RU: HayuHas dIeKTpoHHas Ombnmoreka: caiT. — Mocksa, 2000. - URL:
https://elibrary.ru/defaultx.asp. - PesxuM TOCTyIlIa: [T 3aPETHCTPHD. TIOJIb30BATEICH.

2. CYBERLENINKA: HaydHas a7neKTpoHHas Oubimmorexa: caiit. — Mocksa, 2014. URL:
https://cyberleninka.ru// - Pexxum ocTyma: [ist 3aperHCTPHUP. TONb30BaTeNeH.

3. Hanwonanshas  onexrpornas Oubmmorexka (HOB): denepanpHas rocyiapcTBEHHAd
uHMOPMAIMOHHAS CHCTeMa: callT / MHHHUCTEPCTBO KyNbTYphl Poccuiickoit ®eneparyn, Poccuiickas
rocyiapcTenHas Gubnmmorexka. — Mocksa, 2004. - URL: https://uab.pd/. - Pexum poctyma: A
3aperuCTpHp. NOJIL30BATEICH.

4. EcTecTBeHHO-Hay4HbIH 00pa3oBaTEIbHBI MOPTa: caiT / MUHHCTEPCTBO HAYKH ¥ BBICIIETO
oGpazopanms Poccuiickoit @eneparmm. — Mocksa, 2002. — URL: http://www.en.edu.ru/#_blank.

5. EqmHoe OKHO jocTyia K mH(bOPMALMOHHBIM pecypeam: caifT / MHHMCTEPCTBO HayKd M

BEICIIero obpazopanus Pocemiickoii @enepauun. — Mocksa, 2005. - URL: http://window.edu.ru/

11.

06pa30B2TEJ1bH01"0 npomnecca 1mo JUHCHHIIIHHE

Onmcande MaTePHATLHO-TEXHHYECKOH 0a3bl HEOOXOIMMOH IS OCYIIECTB/ICHMS

HanmMeHOBaHHUS CIICITHATBHBIX
[IOMEITNEHUH | ITOMEIeHHH
JUISL CAMOCTOSTENBHON pabOTE

OcHaEeHHOCTh
CIIEIMAIbHBIX IOMEIEHUH 1
[IOMEIIEeHHH I

[TepeueHs THIIEH3HOHHOTO
[IPOrpaMMHOTO 00ECTIeYCHHS.
PexBU3HTEI TOATBEPIKIAOIIETO

r. Maiixomn yiL.
[MepBomaiickas, 210
AynuTopHs UL
NPaKTHIECKHX 3aHATHHA,
I'PYIIIOBBIX H
HMHJIHBATYaIbHBIX
KOHCYJIbTalliM, TEKYIIETO
KOHTPOIISL X TPOMEKYTOTHOR
aTTeCTalluH:

ayn. 2-31,2-37, 2-40a axgpec:
r. Maiikon yiI.
[TepBomaiickas, 210
KoMImbrOTepHBIH KiTace: ay/l.
3-13, agpec: r. Ma#kor yiI.
[Mymkwuna,177

IToMemenue a8 XpaHCHUs 1
MPOGUIAKTHIECKOTO
obcITyKUBaHUs

CaMOCTOSTEIbHOI paboTEl IIOKyMEeHTa
CrenyajibHbIE ITIOMELICHHS
VueOHBIe ayTHTOPUH T [TepenocHoe 1. Microsoft ~ Office 2010
TIPOBENICHHA 3aHATHH MYJILTUMEIHAHOE HOMEP IPOLYKTa
JIEKIIHOHHOI'O THIIA! obopyznoBaHue, I0CKa, 14.0.6024.1000 SP1  MSO
aym. 2-31,2-37, 2-40a anpec: | MeGelb /UL ayIUTOPHL, (14.0.6024.1000)  02260-018-

KOMITBIOTEpHBIH KJ1acc Ha 15
[OCATOYHBIX MECT,
OCHAIIEHHBIH
KoMIbioTepamu Pentium ¢
BEIXOJIOM B VIHTEpHET

0000106-48095

2. Adobe Reader 9 becrmatHo
3. OC Windows 7
IpodeccrnoHanbHasd, Microsoft
Corp. Ne 00371-838-5849405-
85257, 23.01.2012, Geccpodnsilii
4. Open Office 4.1.5, Apache
01.02.2019, nunensus LGPL.
7-zip.org GNU LGPL

P



00OpyIOBaHHUA:
HH(OPMAITHOHHO-
TEXHHYECKHH OTHEI,

r. Matixom, yiI.
TTepromaiickas ,191, ka6.318

TToMelIneH s Ul CAaMOCTOSTeIbHOM paboThl

[Tomemenue pi6)¢:
CaMOCTOSATEIBHOH ~ paboThI:
aym. 3-25; KOMIBIOTEpPHBIH
kmacce, (3-13) agpec: T.
Maiixon yi. [Tymkuna,177

YuTansHBIH 3a1: YL
ITepBomaiickad ,191, 3 srax.

[lepenocHoe
MYJIETHMEIUHHOE
obopynoBaHue, 10cka, MeOelb
JUIsL ay{ATOPHH,
KOMITBIOTEPHBIH Ki1acc Ha 15
TIOCaJOYHBIX MECT,
OCHAIIEHHBIA KOMIIBIOTEPAMH
Pentium ¢ BEIXOIOM B
Wutepner

YuransHeni 3a1 umeeT 150
IIOCA0IHBIX MECT,
KOMIILIOTEpHOE OCHAIIEHHE C
BeIxonoM B MiHTepHeT Ha 30
[10Ca0YHBIX MECT; OCHAIIEH
CIIEI[HATH3NPOBaHHON
MebenbIo (CTOJIEL, CTYIIbS,
mKadsl, TKaQbI
BBICTABOYHEIE), CTALHOHAPHOE
MYTBTUMEIUIHOE
obopynoBaHHE, OPITEXHHKA
(TTpUHTEPEI, CKAHEPHI,
KCEPOKCEI

5. Microsoft Office 2010
HOMED IPOIyKTa
14.0.6024.1000 SP1 MSO

(14.0.6024.1000) 02260-018-

0000106-48095
6. Adobe Reader 9 becrunatao
7. OC Windows 7

ITpodeccuornansras, Microsoft
Corp. Ne 00371-838-5849405-
85257, 23.01.2012,
HeccpOdHbIH

8. Open Office 4.1.5, Apache
01.02.2019, munensus LGPL.
7-zip.org GNU LGPL




12. lomosiHenus B H3MeHeHHs B paboyeil nporpamme

3a / y4eOHbIN roj

B pabouyro mporpamMmy

(HaMMEHOBAHUE JTHCIUIIIHHEL)

JUIs HATIpaBIeHus (CIenHalbHOCTH)

(HOMep HarpaBJieHHs (CIEIHaIBHOCTH)

BHOCATCS CIeIYIOIHE AOIIOTHCHHA 1 HU3MCHCHHA!

HOHOHHeHHﬂ 1 U3MEHCHHS BHEC

(nomxaOCTH, ©.J11.0., MOANHCH)

PaGouas IporpaMma IlepecMOoTpeHa i 01l00peHa Ha 3aCeIaHuu Kadenpsl

(mauMeHOBaHHE Ka(eapsl)

« » 20 _r.

3asemyromuii Kadenpo

(TroAImHICE) (®.1.0.)



