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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 23.03.01 TexHOOrnMsa TPaAHCNOPTHLIX MPOLLECCOB

CocTaBuTesnib pabouyer nporpamMMmsi:

3amMecTunTesb AMpeKTopa rno MoanncaHo npocton 30 KyuiTaHok CeeTnaHa
y4yebHo-MmeTOoaAn4eckonm paboTe, 08.07.2024 AckepoBHa

3aBeaytowas kadenpon
yNpaBJIEHNS 1 TAMOXXEHHOr 0
fAena, fou., KaHa. nef. Hayk

(LOHKHOCTb, y4eHoe 3BaHue, CTerneHb) (noannce) (®.11.0.)

Pabouyana nporpamMma yTBep>XAaeHa Ha 3acepaHum Kadegnpbl:
YnpassieHNa N TaMOXXEHHOro nena

(Ha3BaHWe Kaenpsbl)

3aBeayownn Kageopomn:

08.07.2024 MoanwucaHo npocton 3 KyuiTaHok CBeTnaHa
08.07.2024 ACKepoBHa
(MoAnNnce) (®.1.0.)
CornacoBaHo:

Pykosoautens OMOTI
3aBeAyoWNIA BbiMyCKatoLwen

Kahenpon
Mo HampaB/IEHNIO NOATOTOBKN
(cneunanbHOCTK)
10.07.2024 MoanwucaHo npocton 3l Aryb6oB IMuUH 3adap ornbl
10.07.2024
(noannce) (®.1.0.)
CornacoBsaHo:
HBE MI'TY
(Ha3BaHWe noApa3feneHuns)
11.07.2024 MoanucaHo npocton 3l N. b. bepbepbaH
11.07.2024

(MOANNCH) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Uenb ocBoeHUs OUCUUMIMHBLI  «CrneunasibHble pasfesnbl MaTeMaTuKu» COCTOUT B
cnocobHocTu:

- naTb KayeCcTBEHHble MaTeMaTuyeckue u €CTeCTBEHHO-Hay4Hble 3HaHUA,
BocTpeboBaHHble 06LWECTBOM;

- NOAroTOBUTL BakasaBpa K ycrnewHon paboTe B chepe Hay4yHOW OessTeNbHOCTM Ha OCHOBE
rapMOHNYHOIO COYETAHMS HAaY4YHOW, PYHAAMEHTasIbHOW N NPodecCcnoHaibHOM NOArOTOBKM KadpoB;

- co3naTb ycJioBUS nns oBMlafeHus YHMBEPCaJibHbIMU n
npeAMeTHO-CNeunasn3npoBaHHbIMK  KOMMNETEHUMSMI, CNoCcOBCTBYOWMMN  €ro  coumasbHomn
MOBUNBHOCTU 1 YCTOMYMBOCTU Ha pbIHKE TPy aa;

- chOopMMpPOBATh COLMANIbHO-JIMYHOCTHbIE KAYe€CTBA BbIMYCKHMKOB: LIe/IeyCTPEMSIEHHOCTD,

OpraHn30BaHHOCTD, prn,OJ'IlOGVIe, KOMMyHVIKa6EJ'IbHOCTb, yMeHune pa6OTaTb B KOJIJ1EKTUBE,
OTBETCTBEHHOCTb 3a KOHEYHbIN pe3ynbTaTt cBoen ﬂpOCpeCCVIOHaJ'IbHOIZ 0eATENbHOCTMN,
rpaXX0aHCTBEHHOCTD, TONEPAHTHOCTb; noBblilleHne nx obuwen KYJIbTYpPHblI, crnocobHoCTHn
CaMOCTOoATENbHO r|p|/|o6peTaTb n NPpNMEeHATb HOBblE 3HaHNA N YMEHUA.

- 0aTb COBPEMEHHbIE TeopeTnveckmne 3HaHua B obnactn gnpdepeHumnanbHbiX YpaBHEHUA U
ypaBHEHUIA MaTeMaTU4eckon PU3INKN; MNPaAKTUYECKNE HaBblKM B PELEeHUN W WUCCNenoBaHMU
OCHOBHbIX TWUMOB OBObLIKHOBEHHbIX AuddepeHUnanbHbIX YPaBHEHUIA, YPaBHEHWA B YaCTHbIX
MPOU3BOAHbLIX; 03HAKOMWUTb CTYAEHTOB C  HayYaJbHbIMA  HaBblkaMXW  MaTeMaTUYeCKoro
MOJeMpPoBaHMS.

3apadyaMm JUCUUMJINHBI ABNSAIOTCA:

- paTb obyyatowmmcsi 6a30Bble 3HAHWSA MO OCHOBHbLIM pa3aesiaM Teopumn
06bIKHOBEHHbIX AN depeHuanbHbIX YPaBHEHUA U YPAaBHEHUIA MaTeMaTUYEeCKON (hU3NKWY;

- HAY4YNTb NPOCTENLINM aHaIMTUYECKMM MEeToAaM pelleHns 06bIKHOBEHHbIX
andpaepeHymanbHbiX YpaBHEHN 1 YPAaBHEHNI MaTeMaTUYECKON PU3NKN;,

- HAYYUTb CTYOEHTOB NPUMEHSTb MeTOoAbl 0ObIKHOBEHHbIX AMtdepeHUnanbHbIX

- YPaBHEHUN N ypaBHEHUN MaTEMaTU4YeCKON PU3NKK OJ19 MOCTPOEHUS MaTeMaTUYECKNX MOaENEN
peasibHbIX MPOLECCOB U ABJIEHWUN;

- paTb  npeacTtaBneHne o6 Mcnosib3oBaHUM  AnddepeHUnanbHbIX  YPaBHEHUA U
ypaBHEHWI MaTeMaTUYeCKon PU3NKN A1 MaTEMATUYECKOrO MOAEIMPOBAHNS Pa3INYHbIX ABJEHWUA,
a Tak>Xe Npu peLleHnn npoteccrmoHalbHbIX nNpobnem.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OvucunnnmHa «CneuunasbHble pasfesbl MaTeMaTUKU» OTHOCMTCS K o06s13aTeNlbHOM YacTu
ancumnianH y4ebHoro nnaHa HanpasneHus «HedTerasosoe geno». M3yyeHne gaHHOW ANCLUNANHBI
f6asmpyeTca Ha 3HaHUAX CTyOeHTaMu Ob6LINX KYpCOB JIMHENHOW anrebpbl, MaTeMaTU4YECKOro
aHasn3a, Teopun YHKLNIN KOMMNJIEKCHOI0 NepeMeHHOrO.

3HaHWUA, NOJIy4YeHHbIe MO OCBOEHUIO ANUCLUMIWHBI, HEOBXOANMbI ANA N3YHEHUS OUCUUMIINH:
dunsmka.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OMnK-1.1 [OeMoHCTpupyeT 3HaHNe OCHOBHbIX 3aKOHOB
MaTeMaTNYeCKNX, eCTECTBEHOHAYYHbIX U
obuwenpodeccmoHanbHbIX AUCLUUTMINH, HE0BX0AUMbIX ANS
pelleHns TMNOBbIX 3af4ay B chepe npodeccnoHabHON
0eaTenNbHOCTHN

OnK-1.2 Mcrnonb3yeT 3HaHWS OCHOBHbIX 3aKOHOB MaTEMAaTUYECKUX U
eCTeCTBEHHbIX HayK AJ151 pelleHns CTaHaapTHbIX 3a4a4y B
cthepe npodhecCrnoHaibHOM AEeATENbHOCTY

OnK-3.1 OnpepensieT 06BbEKTbI UCCIeA0BAHNS U UCMOJIb3yeT
COBpeMeHHble MeTobl UCCNef0BaHNN

OlnK-3.2 [MpoBOAUT aHaM3 NOJIYHEHHbIX SKCNEPUMEHTasIbHbIX
OaHHbIX 1 pe3y/ibTaTOB UCMbITaHUN

OnK-3.3 O6o6wwaeT pe3ynbTaTbl U3SMEPEHUI N OCYLLECTBASET
hopMasin3aLmio NTOrOBbIX PELLUEHWIA

YK-1.1 AHanusnpyeT 3afavy, Bblaenss ee 6a3osble cocTasasiowme,
OCYLLeCTBJISET AEKOMMNO3ULINIO 3a4a4u

YK-1.2 HaxoanT n KpUTNYeckn aHannsnpyeTt nHpopmaLuuio,
HeobXxoAUMYI0 A1 pEeLUeHNsA NOCTaBJIEHHOW 3a4a4u

YK-1.3 PaccMmaTpuBaeT BO3MOXHbIE BapUaHTbl peLleHns 3agayn,
OLleHVBas X OOCTOMHCTBA U HEAOCTaTKK

YK-1.4 PaMOTHO, NOrMYHO, aprymeHTMpOBaHHO hopMumpyeT

cobCTBEHHbIE Cy)XXOEeHNA N OLEHKWN. OTnnyaet q)aKTbI oT
MHEHWN, I/IHTepI'IpeTaLI,I/II7I, OLEHOK N T.A4. B paccy>XgeHnax
OPYyrmnx y4aCTHUKOB OeATEJIbHOCTU

YK-1.5 OnpepensieT u oueHMBaeT NOCNEACTBUA BO3MOXKHbIX
peLleHnn 3a8a4m
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

Ddopmbl Buabl 3aHATUMA UToro 3.e.
KOHTponsa ( Yyacos
KONM4ecTB
o)
3a Jlek Mp cPn CP
Kypc 2 [Cem. 4 1 17 17 0.25 37.75 72 2

O6bem gncumnnanHel n Buabl y4ebHom paboTbl Mo 3a04HON hopme 0byHeHus.

DopMbl Buabl 3aHATUM Utoro 3.e.
KOHTpoOns Yyacos
(konuuec
TBO)
3a Jlek Mp KPAT KoHTponb CP
Kypc 3 [Cem. 6 1 4 4 0.25 3.75 60 72 2

06bemM ancumnavHbl 1 BuAbl yiebHom paboTbl Mo 04HO-3a04HON opme 0byyeHuns.

DopMmbl Buabl 3aHATUMA UToro 3.e.
KOHTponsa ( 4yacos
KOJIN4ecCTB
o)
3a Jlek Mp cPn CP
Kypc 4 [Cem. 7 1 8 10 0.25 53.75 72 2
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5. CTpyKTypa u coaep>XaHue y4eOHOW M BOCNUTATEJIbHON AEATEJIbHOCTU NMPU peasiu3auum AUCLUNJINHDbI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
4 OudpdepeHumranbHble ypaBHEHWSA MepBOro nopsaka 1-3 6 6 6 [JomawHne 3agaHns, onpoc,
KOHTposibHas pabota Ne 1
4 O depeHunanbHble ypaBHEHUS BbICLLMX MOPSALAKOB 4-5 6 6 6 [JomawHne 3agaHnsa, onpoc,
KOHTpoJsibHas paboTa Ne 2
4 CucTtembl gnddepeHUnanbHbIX YpaBHEHNN 6-7 4 4 6 JomawHune 3agaHuns, onpoc,
KOHTposibHas pabota Ne 3
4 Knaccndukaums, KaHoHN4Yeckne opMbl U METOAbI 8-10 6 6 6 [JomawHne 3agaHns, onpoc,
pelueHns ypaBHEHUI N KpaeBbiX 3a4a4 TecTupoBaHue
MaTeMaTUYeCKON PU3NKKN
4 YpaBHeHuns runepbosmyeckoro Tmna 11-12 4 4 6 [JomawHne 3agaHns, onpoc,
TecTUpoBaHue
4 YpaBHeHusa napabonmyeckoro Tuna 13-14 4 4 6 JomaluHue 3agaHus, onpoc,
TecTMpoBaHue
4 YpaBHEHUS 3ANMNTUYECKOro Tuna 15-16 4 4 4 JomawHune 3agaHuns, onpoc,
KOHTposibHas paboTa Ne 4,
5
UTOro: 17 17 0.25 37.75

5.2. CTpyKTypa OUCUNNINHbBI 415 3a04HoN hopMbl 0byveHuns.

Cem Paspen pucumnsivHbl Bupabl yuebHo paboThbl, BK/AIOYaA CaAaMOCTOATEJIbHYIO paboTy u
TPYAOeMKOCTb (B 4acax)
Jlexk Jla6 ne cPn KPAT |[KoHTpoO cP C3
Nb

1 2 4 5 6 7 8 9 10 11
4 O depeHumranbHble YpaBHEHWSA MePBOro Nnopsiaka 1 1 14
4 OundhdepeHumnanibHble ypaBHEHUSA BbICLUNX NOPAOKOB 1 1 14
4 Cuctembl AnddepeHunanbHbiX YpaBHEHN 1 1 14
4 Knaccudurkaums, kKaHoOHNYeCckne opMbl U MeTOAbl peLleHNs ypaBHEHW U KpaeBbiX 3a4ay 1 1 14

MaTeMaTu4ecKkon pusnkun

4 YpaBHeHns runepboanyeckoro Tmna 0.5 0.5 12
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Cem

Paspen pucumniivHbl

Bupbl yuebHol paboThl, BKJIlO4YAA CaMOCTOATENIbHYIO paboTy m

TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Nb
1 2 4 5 6 7 8 9 10 11
4 YpaBHeHuWs napabonmyeckoro Tmna 0.5 0.5 12
4 YpaBHeHUNsa 3/IMNTUYECKOro Tuna 1 1 0.25 3.75 12
UTOro: 4 4 0.25 3.75 60

5.3.CTpyKTypa AMCUMMNANHBLI A8 O4HO-3204HON hopMbl 06y4eHUS.

Cem Paspen pucumnamHbl Bupbl yuebHoM paboThbl, BKJIlOYaA caMOCTOATesIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)
Jlexk Ja6 ne cPn KPAT |[KoHTpoO CcP C3
Nb
1 2 4 5 6 7 8 9 10 11
4 O depeHumnanbHble YpaBHEHWS MepBoro nopsigka 2 2 14
4 O depeHuranbHble YpaBHEHUS BbICLLUX MOPALKOB 2 2 14
4 Cncrtemsbl guddepeHumanbHbIX YpaBHEHNN 2 2 12
4 Knaccudgurkaums, KaHoHNYeckne opMbl U MeTOAbl peLleHns ypaBHEHWIA U KpaeBbix 3a4ay 1 1 12
MaTeMaTU4YeCKON PU3NKKN
4 YpaBHeHus runepboamnyeckoro Tuna 1 1 12
4 YpaBHeHns napaboanyeckoro Tuna 1 1 12
4 YpaBHeHUNsa 3/ JINNTUYECKOro Tuna 1 1 0.25 11.75
UTOro: 8 10 0.25 53.75
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5.4. Copep>xaHue pa3pensioB AUCUMNIUHbI (Moayna) «CneunManbHble pa3daesnbl MAaTeMaTUKU», oOpa3oBaTesibHbie TEXHOJIOrUHU

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
4 OudpdepeHunanbHble 6 2 OudpdepeHunanbHble OlK-1.4; ONK-2.7; 3HaTb: OCHOBHbIE Nekuus-guckyccus.

ypaBHEeHUsi NepBoro
nopsiaka

ypaBHEHUsA nepsBoro
nopsiika, paspelleHHble
OTHOCUTENbHO
NpPON3BOLHON.
CyuwiecTBoBaHue n
e[MHCTBEHHOCTb peLleHuns
3aja4un Kowwu. paBHeHus C
pa3sgenaiowmmMmcs
nepeMeHHbIMU.
OfOHopoAHble ypaBHEHUS
nepBoro nopsiaka.
JInHenHble ypaBHEHNS.
YpaBHeHue bepHynau,
PukkaTn. YpaBHeHue B

MOJIHbIX AU depeHLanax.

NHTerpupyowmin
MHOXWUTENb. YpaBHeHMA
nepBoro nopsfka, He
pa3spelleHHble
OTHOCUTENIEHO
npowssogHomn. Ocobble
peLleHus.

NMOJIOXKEHUSA, MeTOAbI U
3aKOHbI
ecTeCcTBEHHOHAYYHbIX
OUCUUMNIINH NCMOJIb3yeMbIX
B HedTerasoBbIX
TeXHOIornsx; YMeTb:
NPUMEHSATb 3HaHUA
€CTeCTBEHHO-HaY4YHbIX
OVUCUNNANH 019 pelleHns
npogeccnoHasbHbIX 3a4ay;
BnageTb: MeTogamMu v
cpeacTteamu
MaTeMaTU4YeCcKoro aHaansa
1N MOAENNPOBaHNUS,
TEeopeTn4YecKoro n
3KCMepuMeHTaNIbHOro
nccnenoBaHMs Ha OCHoOBE
ecTeCcTBEHHOHAYYHbIX
OUCUNNANH 3HaTb:
NPpUHUUNNANbHbIE
pa3nymsa B noaxopax K
NPOEKTUPOBAHUIO
TEeXHNYEeCKNX 06BEKTOB,
CUCTEM N TEXHOOT NYECKNX
npoL,eccoB, Xon,
peannsaunn TpeboBaHui
paboyero npoekTa npu
BbIMOJIHEHUN
TEeXHOJIOrn4yeckunx
npoLeccoB, B CUJ1y CBOEN
KOMMeTEeHUMNN BHOCUT
KOPPEKTUPOBKY B
NMPOEKTHbIE AaHHble YMeTb:
onpenenaTb NoTpebHOCTL B
NMPOMbIC/IOBOM MaTepuane,
Heobxoaumom ans
cocTaBneHns pabo4ynx
MPOEKTOB, Y4aCTBOBaThb B
cbope n obpaboTke
nepBUYHbLIX MaTepmnanos Nno
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

3aZlaHui0 PYKOBOACTBA
NPOEKTHOW CYyXObbl,
ocyliecTBNATbL paboTy B
KOHTaKTe C cyrnepBalizepom
Brnapetb: Bnagetb
HaBblKaMWN ONepaTUBHOIO
BbINOJIHEHUS TpeboBaHWI
paboyero npoekTa,
HaBblkamMun paboTbl ¢ 9BM,
NCMoJsib3ys HOBble METOAbI
M NakeTbl MPO-rpamm,
MeToLaMMn OLEHKN
CXOAUMOCTU pe3y/ibTaToB
pac4eToB, NOJly4aeMbix No
pa3JIN4YHbIM MeTOAVNKaM

OuddepeHumnansHble
yPaBHEHUS BbICLLMX
nopsaKoBs

OuddepeHunansHble
ypPaBHEHUS BbICLLMX
nopsakos. Cny4au
NOHWXXEHMS NopAaKa.
NnHenHble
ondgepeHumanbHble
ypaBHEHUA n-ro nopsgka ¢
nepeMeHHbIMN
KoappuuneHtamn. Meton
NarpaHxa. JlIuHenHble
onddepeHumanbHble
ypaBHeHUsA n-ro nopsgka c
NOCTOAHHbIMWN

Ko puuneHTamn. Meton
Snnepa. MocTpoeHne
OAHOPOAHOr0 JINHENHOIO
ypaBHeHUs no
hyHOaMeHTaNbHON
cucTeMe peLueHunn.
[MoHW>XeHne nopsgka
OOHOPOAHOIr0 JIMHENHOIO
ypaBHEHUA Npu NoMoLLmn
JIMHENHO He3aBNCUMBbIX
YaCTHbIX peLLeHniA.
JInHenHble ypaBHEHUSA
BTOPOro nopsaka c
MOCTOAHHbLIMU
Koa(hpunumeHTamum n
konebaTenbHblE ABNEHUS.
KpaeBas 3afava ons
anddepeHumnansHoro
ypaBHEeHUs BTOPOro
nopsiaka. ®yHkumsa puHa.

OlK-1.4; OMNK-2.7;

3HaTb: OCHOBHbIE
NoNO>XKEHNS, METOAbI 1
3aKOHbI
eCcTecTBEHHOHAYYHbIX
OVUCUUMNH NCMOJIb3YyEeMbIX
B He(pTerasoBbIX
TexHonorunsax; YmeTsb:
NMPUMEHSTb 3HaHUA
eCTeCTBEHHO-HaY4YHbIX
OVCUUNANH N9 pelleHns
npog)eccruoHaNbHbIX 3a4ay;
BnapeTb: MmeTogamn n
cpencTBaMu
MaTeMaTU4eckoro aHaansa
N MOLEeNNPOBaHNS,
TeopeTMnyeckoro n
3KCNEepUMEHTaNIbHOro
nccnenoBaHns Ha ocHoBe
eCcTecTBEHHOHAYYHbIX
ONCUMNAWH 3HaTb:
NPUHLUNNAaNbHbIE
pasnnyunsa B noaxonax K
NPOEKTMPOBAHUIO
TEeXHNYeCKnx o6 bEKTOB,
CUCTEM N TEXHONOMNYECKNX
npoLLeccoB, xXo4,
peannsaunn TpeboBaHuin
paboyero npoekTa npwu
BbIMNOJIHEHUN
TEXHOJIOrN4yecKnx
NMpoLLeCcCoB, B CUJly CBOEW
KOMMNEeTEeHLUN BHOCUT
KOPPEKTUPOBKY B

Nekuuns-becena. Jlekums c
pa3bopoOM KOHKPETHbIX
cuTyaumn,
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

MPOEKTHbIE AaHHble YMeTb:
onpenenaTb NoTpebHOCTbL B
NMpPOMbIC/IOBOM MaTepuane,
Heobxoanmom gns
cocTaBneHusa paboymx
NMPOEKTOB, Y4aCcTBOBaThL B
cbope n obpaboTke
NMepBUYHbLIX MaTepmnanos rno
3aaHNI0 PYKOBOACTBA
NMPOEKTHON CNy>Xbbl,
ocyuiecTBNsATbL paboTy B
KOHTaKTe C cyrnepBalizepom
BnapeTb: BlaneTb
HaBblKaMWn ornepaTUBHOIO
BbINOSHEHUA TpeboBaHWR
paboyero npoekTa,
HaBblkamMu paboTbl ¢ 9BM,
NCMNo/b3ys HOBble MeTOoAbI
M NakeTbl MPO-rpamm,
MeToLaMMn OLEHKN
CXOAMMOCTU pe3y/ibTaToB
pacyeToB, NoJiyYaemblx Mo
pa3JIN4YHbIM MeTOAVKAM

Cucrtemsl
anddepeHumanbHbIX
ypaBHeHUN

HopManbHble cncTemsl
06bIKHOBEHHbIX
anddpepeHumanbHbIX
ypaBHEHUI NepBoro
nopsiaka. Teopema
CyLLeCcTBOBaHUA 1
eANHCTBeHHOCTH. CBA3b
MeXAy YpaBHEHUSMU
BbICLLUEro nopsaka u
cncrtemMamm
onddepeHumanbHbIX
ypaBHeHUN. JInHenHble
cucTemsl
onddepeHumanbHbIX
ypaBHEHUN.
dPyHOaMeHTaslbHas
MaTpuua. OnpepennTens
BpoHckoro. MeTtopg dnnepa
peLlleHns INHEeNHbIX
OOHOPOAHbBIX CUCTEM C
NOCTOAHHbIMU
KoappuumeHTamn.
MaTpu4HbIN MeToA
peleHns MNHENnHbIX
OOHOPOAHBIX CUCTEM C

OMK-1.4; OMNK-2.7;

3HaTb: OCHOBHbIE
MOJIOXKEHUSA, METOAbLI U
3aKOHbI
ecTeCTBEHHOHay4HbIX
ONCUMNIINH UCMOJIb3YEMBbIX
B He(hTera3oBbIX
TEeXHOornsx; YMeTb:
MPUMEHSTb 3HaHUS
eCcTeCTBEHHO-HaYy4HbIX
ONCUMNANH ONA peweHns
npogecCcuoHanbHbIX 3a4ay;
Bnapetb: meTogamu un
cpencTeamm
MaTeMaTU4eCKoro aHaaumsa
M MOoLesIMpoBaHuns,
TeopeTunyeckoro un
IKCMepuMeHTasIbHOro
nccnefoBaHNs Ha OCHOBe
ecTeCTBEHHOHay4HbIX
ONCUMNWH 3HaTb:
MPUHUUNNANIbHbIE
pasnuyma B noaxopax K
MPOEKTUPOBAHUID
TeXHUYecknx o6bLEeKToB,
CUCTEM U TEXHOJIOMNYECKNX

WNHdpopMaummoHHas nekuuns.
MpobnemHasa nekuyms.
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
MOCTOSAHHbLIMN MpoLLeccos, xon,
KoadpuumeHTamun. peanunsaumn TpeboBaHM
JInHeNHble HeoaHOPOAHbIE paboyero npoekTa npwu
cuctembl. MeTop Bapuaumn BbIMOJIHEHUN
MPOV3BOJIbHOW MOCTOSHHOW. TEeXHOJIOr n4ecKux
MeTopn dnnepa pelueHmns nMpoLeccoB, B CUJ1y CBOEN
HEOLHOPOAHbIX CUCTEM. KOMMNETEHUNN BHOCUT
Hynu peweHunin nMHenHbIx KOPPEKTUPOBKY B
OAHOPOAHbIX MPoOeKTHble faHHble YMeTb:
ondgepeHLmanbHbIX onpenenaTb NOTpebHOCTbL B
ypPaBHEHMWI BTOPOro MPoOMbIC/IOBOM MaTepuane,
nopsigka. Teopema HeobxoanumMoMm ans
LUTypma. Teopema cocTaBneHns pabo4nx
CpaBHeHus. MPOEKTOB, y4aCTBOBaThb B
cbope n obpaboTke
rnepBUYHbLIX MaTepUasoB rno
3a[aHuNI0 PYKOBOACTBA
NMPOEKTHOM CNy>Kbbl,
ocyuwecTBasaTb paboTy B
KOHTaKTe C cyrnepBani3epom
BnapeTtb: BnageTb
HaBblKaMu OMepaTUBHOIO
BbINOJIHEHUSA TpeboBaHW
paboyero npoekTa,
HaBblkamMu paboTbl ¢ 9BM,
NCMob3ys HOBble MeTOAbI
M NakeTbl Npo-rpamm,
MeTOoAaMMN OLLEHKN
CXOAVMOCTW pe3ysibTaToB
pacyeToB, NoOJyYaeMsbIX Mo
pasjiM4YHbIM MeToNKaM
Knaccndukaums, 6 1 MpeameT n metoabl OlK-1.4; ONK-2.7; 3HaTb: OCHOBHbIE Nekunsa-6ecena. Jlekuns c

KaHOHU4Yeckune hopMbl 1
MeTOAbl peLueHuns
YPaBHEHUI N KpaeBbIX
3aa4 MaTeMaTuU4Yeckomn
PU3UKN

MaTeMaTU4YecKomn U3nNKu.
OuddepeHumnansHble
YPaBHEHMSA B 4aCTHbIX
nponssogHbIX (AYYM), nx
Knaccmgukaums rno popme:
JINHENHbIE, HEIMHENHbIE 1
KBaswanHenHsble,
OLHOPOAHbLIE N
HEOLHOPOAHbIE, C
MOCTOAHHBLIMU U C
rnepeMeHHbIMIN
Ko3(ppunumeHTamu.
dopmynbl npeobpasoBaHUA
nuHerHoro AYYn 2-ro
nopsiika Cc AByMs
rnepeMeHHbIMN K HOBbIM

MOJIOXKEHUSA, METOAbI U
3aKOHbI
ecTeCTBEHHOHaY4YHbIX
ONCUMNANH UCMOb3yeMbIX
B HehTerasoBbIX
TEeXHOOrnax; YmMeTb:
MPUMeEHSTb 3HaHUSA
eCcTeCTBEHHO-HaYy4HbIX
ONCUVNIVH ONA peLlueHns
npogeccnoHanbHbIX 3a4ay;
BnapeTtb: meTonamu un
cpencTtesamu
MaTeMaTM4eCKoro aHaaumsa
M MoLenIMpoBaHus,
TeopeTu4eckoro u
3KCNepuMeHTasIbHOro

pa3bopoOM KOHKPETHbIX
cuTyaumn.
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
KoopguHaTaMm. MNoHaTne nccnefoBaHMsa Ha OCHOBe
XapakTepucTu4eckoro eCTeCTBEHHOHay4HbIX
ondgepeHunanbsHoOro oncumnanH 3HaTb:
ypaBHeHus. MonyyeHne MPUHUUNNANIbHbIE
obLwnx nHTerpanos pasnuymsa B noaxodax K
XapakTepncTmn4eckoro MPOeKTUPOBaHUIO
ongpgepeHunanbHoOro TexHU4YeckKmnx o6 bLEKTOB,
YPaBHEHUSA 1 CUCTEM N TEXHOJIOMNYECKUX
COOTBETCTBYIOLMNX rnpoLeccos, xon,
KaHOHUNYeCKnx opm peanusaunn TpeboBaHuUi
ypPaBHEHMI paboyero npoekTa npu
runepbonunyeckoro, BbIMOJIHEHUN
napabonnyeckoro n TEXHOJIOrNYeCKnX
SIMNTUYECKOrO TUMOB. MpoLeccoBs, B CUJ1y CBOEN
Copep>xaTesibHas KOMMEeTEHL NN BHOCUT
nocTaHoOBKa 3aja4yun o KOPPEKTUPOBKY B
rnonepeyHbiXx KonebaHusax MPOEKTHbIe faHHble YMeTb:
CTPYHbI C ABYMSA onpenenaTb NoTpebHOCTL B
3aKpenaeHHbIMU KOHLLaMIn MPOMbIC/IOBOM MaTepuane,
MPU MasnbiX OTKJIOHEHUNAX HeobxoanumMoMm Aans
OT NOJIOXKEHNS paBHOBECUS. cocTaBneHns paboynx
BbiBOO ogHOMEpHOro MPOEKTOoB, y4aCTBOBaTb B
BOJIHOBOIO YpaBHEHMS. cbope n obpaboTke
Copep>xaTesibHas rnepBUYHbLIX MaTepuasios rno
nocTaHoOBKa 3aja4yun o 3alaHMI0 PYKOBOACTBA
pacnpocTpaHeHun Terna B MPOEKTHOM CNy>Xbbl,
OOHOPOAHOM CTEepXXHe. ocyLiecTBNATbL paboTy B
BbiBOO 0gHOMEpHOro KOHTaKTe C cyrnepBalizepom
ypaBHEHUSA Bnapetb: Bnagetb
TensonpoBOAHOCTMN.. HaBblKaMu ornepaTuUBHOIr0O
BbINOJIHEHUS TpeboBaHWUI
paboyero npoekTa,
HaBblkamMun paboTbl ¢ 9BM,
NCMoNb3ys HOBble MeTOAbI
M NaKeTbl NpPO-rpamm,
MeToOaMn OLEeHKN
CXOAUMOCTU pe3ysbTaToB
pacyeToB, NoJly4aeMbIX Mo
pasn4YHbIM MeToANKaM
YpaBHeHus 0.5 1 MonydeHne n peweHne OMK-1.4; ONK-2.7; 3HaTb: OCHOBHbIE Nekuuns-guckyccus.

runepbonunyeckoro Tuna

XapaKTepucTU4YecKoro
ypaBHEHUSA O/ BOJIHOBOI O
ypaBHEHUS; NoCTpoeHne
COOTBETCTBYIOLLErrO
npocTtenwero AY4M
KaHOHM4YeCcKoro Buaa.
WNnnoctpauna metona
dypbe Ha Npumepe 3agayun

nono>xeHumsa, MmeTogbl N
3aKOHbI
ecTeCTBeEHHOHaYy4YHbIX
ANCUUNJIMH NCMNONb3YyeMbIX
B He¢)Tera3OBbIX
TEeXHONOornsax; YmMeTb:
NMPUMEeHATb 3HaHNA
eCcTeCTBEHHO-HaYy4HbIX
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

0 KonebaHun CTPYHbI C
3aKpenaeHHbIMU KOHLaMU;
NnocTpoeHue
COOTBETCTBYIOLLEN 3a4a4u
LTypma-Jinysunna n
HaxoXAeHue ee
COBCTBEHHbIX 3HAYEHUN ”
dyHKUMRA. NpenctasneHve
peleHns 3afa4m o
kKonebaHum CTPyHbI C
3aKpenaeHHbIMU KOHUaMn B
Buae PyHKLNOHaIbHOIro
psana. NoHATHne o

Ko puumneHTax dypbe.
[ocTaTo4Hble ycnosus
CXOAMMOCTUN yKa3aHHOIro
pana.

OVCUUNANH 0119 pelleHns
npogeccruoHaNbHbIX 3a4ay;
BnapeTb: MmeTogamn n
cpencTBaMu
MaTeMaTU4eckoro aHaansa
N MOLEeNNPOBaHNS,
TeopeTnyeckoro n
3KCMepuMeHTaNIbHOro
nccnenoBaHMs Ha ocHoBe
eCcTecTBEHHOHAaYYHbIX
ONCUMNAVH 3HaTb:
NPUHLUNNAaNbHbIE
pa3nn4yns B noaxonax K
NMPOEKTUPOBAHUIO
TEeXHNYeCKnx o6 bEKTOB,
CUCTEM N TEXHOOTM NYECKUX
NnpoLLeccoB, Xo4,
peannsaunn TpeboBaHuin
paboyero npoekTa npwu
BbIMNOJIHEHUN
TEXHOJIOrN4yeCcKnx
NMpoLLeCCOB, B CUJ1y CBOEW
KOMMeTeHUN BHOCUT
KOPPEKTUPOBKY B
MPOEKTHbIE AaHHble YMeTb:
onpenenaTb NoTpebHOCTbL B
NMPOMbIC/IOBOM MaTepuane,
Heobxoanmom gns
cocTaBneHusa paboymx
NMPOEKTOB, Y4aCcTBOBaThL B
cbope n obpaboTke
NnepBUYHbLIX MaTepmnanos rno
3aaHNI0 PYKOBOACTBA
NMPOEKTHON CNy»Xbbl,
ocyuiecTBNsATbL paboTy B
KOHTaKTe C cyrnepBalizepom
BnapeTb: BnaneTb
HaBblKaMW ornepaTUBHOIO
BbINOJHEHUA TpeboBaHW
paboyero npoekTa,
HaBblkamMu paboTbl ¢ 9BM,
NCNob3ys HOBble MEeTOAbI
M NakeTbl MPO-rpamm,
MeToLaMMn OLEHKN
CXOAMMOCTU pe3y/ibTaToB
pacyeToB, NoOJly4aeMbix No
pa3JIN4YHbIM MeTOAVKAM

YpaBHeHus

0.5

Obuwan 1-a kpaeBas 3afava

OMK-1.4; OMNK-2.7;

3HaTb: OCHOBHbIE

WNHdpopMaummoHHas nekuuns.
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

napabonnyeckoro Tuna

0J1% HEOLHOPOAHOIr O
OJHOMEpPHOro ypaBHeHuns
TenaonpoBOAHOCTH.
Mony4vyeHne peweHuns 1-on
KpaeBow 3aga4vun ons
OOHOPOAHOIr0 YpaBHEHNS
TenJonpoBOAHOCTM C
OOHOPOAHBIMU KpaeBbiMM
YyC/IOBUAMUN METOL0M
dypbe; [OCTaTOYHbIE
yCJI0BUSA HENPepbIBHOCTY
YKa3aHHOro peLueHuns.
BbiBOA, (hopMy bl peLleHuns
rMepBOV KpaeBon 3aha4n
ONa HEOAHOPOAHOrO
ypaBHeHuns
TernJonpoBOAHOCTM Ha
nony6eckoHeYyHon NpsAMON.
Ee nnnocTpaumnsa Ha
copepxxaTesibHOM rnpumepe.
Copep)XaTesibHbIA CMbICA
3a4a4 6e3 HavanbHbIX
ycnoBun.1-a kpaesas
3ajada 415 04HOPOAHOro
ypaBHeHuns
TenJonpoBOAHOCTM Ha
nonybeckoHe4YHOM CTepXKHe
(C 0QHMM rpaHNYHbIM
ycnosunem). dopmyna
Snnepa, cBA3bIBatoLLAA
YHKLNN CUHYC, KOCUHYC 1
3KCMOHeHTY. PeweHne
yKa3aHHOW BblLle 3a4a4u.
PewweHune 1-o1 kpaeBon
3a4a4un ona ypaBHeHUs
TensonpoBOAHOCTMN Ha
OrpaHMYeHHOM oTpe3kKe (C
OBYMSA FPaHUYHbIMU
yCNoBuAMM).

NONOXKEHNS, METOLbI 1
3aKOHbI
eCcTeCTBEHHOHaY4HbIX
OUCLUMIIH UCMNOJIb3YEeMbIX
B He(hTera3oBbIX
TexHoNnorunax; Ymernb:
NPUMEHSTb 3HaHUSA
eCTeCTBEHHO-HaY4YHbIX
OVUCUNNIINH N8 pelueHns
npodeccnoHasbHbIX 3a4ay;
Bnapetb: meTogamun n
cpeacTBamu
MaTeMaTU4YeCcKoro aHaansa
N MOLEeNNPOBaHNS,
TEopeTnyecKkoro n
3KCMepuMeHTaNbHOro
nccnefoBaHUs Ha OCHOBE
eCcTeCTBEHHOHaY4HbIX
OVNCUUMNNH 3HaThb:
npUHUMNManbHble
pa3nymsa B noaxopax K
NPOEKTUPOBAHUIO
TEeXHU4YEeCKNX 06BEKTOB,
CUCTEM N TEXHONOT NYECKNX
npoLeccoB, Xon4,
peanunsaumn TpeboBaHM
paboyero npoekTa npwu
BbIMOJIHEHUN
TEXHOJIOMNYECKMX
nMpoLeccoB, B CUJ1y CBOEN
KOMMNEeTEHLUN BHOCUT
KOPPEKTUPOBKY B
NPOEKTHbIE AaHHble YMeTb:
onpenenaTb NoTpebHOCTL B
NPOMbIC/IOBOM MaTepuane,
HeobxoanmMoM ans
cocTaBneHns pabo4nx
NpPOEKTOB, y4acTBOBaTb B
cbope n obpaboTke
nepBUYHbLIX MaTeprasos Nno
3a4aHNI0 PyKOBOACTBA
NMPOEKTHON CNy>Kbbl,
ocyuwecTBnsaTb paboTy B
KOHTaKTe C cyrnepBani3epom
BnapeTb: BnageTb
HaBblKaMWn onepaTUBHOIoO
BbINOSIHEHNS TpeboBaHu
paboyero npoekTa,

MpobnemHasa nekuyums.
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

HaBblkamMu paboTbl ¢ 9BM,
WCMoJib3ysa HOBble MeTOAbl
W NakeTbl MPo-rpamMm,
MeToAaMu OLLeHKN
CXOAVUMOCTWN pe3ysibTaToB
pacyeToB, NoJiy4aeMblX Nno
pasnYHbIM MeToANKaM

YpaBHeHus
SNIMNTUYECKOro Tuna

dusmyeckme npouecchl,
npueosaLine K ypaBHEeHUSAM
SNAMNTUYECKOro Tuna.
YpaBHeHune Jlannaca;
NOHSATME rapMOHUYEeCKon
dyHkumn. CtaumnmoHapHoe,
TenJsosoe nosne.
MoTeHunanbHOe TevyeHne
XKUAKOCTW. YpaBHEHME
Nannaca B nonsapHown,
UMINHOPUYECKON 1
chepuryeckon cnctemax
KoopAaunHarT.

OMnK-1.4; OMNK-2.7;

3HaTb: OCHOBHbIE
NMOJIOXKEHUSA, MeTOAbI U
3aKOHbI
ecTeCcTBEHHOHAYYHbIX
OUCUUMNIINH NCMOJIb3yeMbIX
B HedTerasoBbIX
TEXHOOrnax; YmMeTb:
NPUMEHSATb 3HaHUA
eCTeCTBEHHO-HaYy4YHbIX
OVUCUNNANH 019 peleHns
npogeccnoHasbHbIX 3aay;
BnapgeTb: MmeTogamMu v
cpeacTBamu
MaTeMaTU4YeCcKoro aHanansa
1N MOAENNPOBaHNUS,
TEopPeTUYecKoro n
3KCMepuMeHTaNIbHOro
nccnenoBaHus Ha ocHoBe
ecTeCcTBEHHOHAYYHbIX
OUCUNNANH 3HaTb:
NPpUHUUNNANbHbIE
pa3nymsa B noaxopax K
NPOEKTUPOBAHUIO
TEeXHNYEeCKNX 06BbEKTOB,
CUCTEM N TEXHOJOT NYECKNX
npoLeccoB, Xon,
peannsaunn TpeboBaHuin
paboyero npoekTa npu
BbIMNOJIHEHUN
TEeXHOJIOrn4yeckunx
npoLeccoB, B CUJ1y CBOEN
KOMMeTEeHUMNN BHOCUT
KOPPEKTUPOBKY B
NMPOEKTHbIE AaHHble YMeTb:
onpenenaTb NoTpebHOCTL B
MPOMbIC/IOBOM MaTepuane,
Heobxoaumom ans
cocTaBneHns paboynx
MPOEKTOB, Y4aCTBOBaThb B
cbope n obpaboTke
nepBuYHbLIX MaTepmnanos Nno

Nekuus-guckyccus.

16/43




Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0 390 03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3 4 5

6

7

8

9

3aZlaHui0 PYKOBOACTBA
NPOEKTHOW CYyXObbl,
ocyliecTBNATbL paboTy B
KOHTaKTe C cyrnepBalizepom
Brnapetb: Bnagetb
HaBblKaMWN ONepaTUBHOIO
BbINOJIHEHUS TpeboBaHWI
paboyero npoekTa,
HaBblkamMun paboTbl ¢ 9BM,
NCMoJsib3ys HOBble METOAbI
M NakeTbl MPO-rpamm,
MeToLaMMn OLEHKN
CXOAUMOCTU pe3y/ibTaToB
pac4eToB, NOJly4aeMbix No
pa3JIN4YHbIM MeTOAVNKaM

3HaTb: YMeTb: Bnagets:

NTOrO:

17 4 8
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

CemMm Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
0®0 390 0390
1 2 3 4 5 6
4 OnddepeHymnanbHble ypaBHEHUS NepBOro YpaBHeHNs C pa3fensaowmmmcsa nepemMmeHHbiMn. OgHopoaHble ypaBHEHUS. YpaBHEHMS, 6 1 2
rnopsigka NPMBOANMbIE K OAHOPOAHbIM. JINHENHbIe ypaBHeHUS. YpaBHeHNS BepHynaun n PukkaTu.
OunddepeHumanbHble ypaBHEHUS B NOAHbIX AnddepeHumnanax. IHTerpmpyowmni
MHOXUTeNb. IHTerprvpyemMble B KBagapaTypax AnddepeHumnanbHble ypaBHEHNA MepBoro
nopsaka, He pa3peLleHHble 0THOCMTEIbHO NPON3BOLHON.
4 OuddepeHunanbHble ypaBHEHUS BbICLLNX OunddepeHumanbHbie ypaBHeHUS N-ro nopsaaka. CayyYan NoHMXeHns nopsaka. JInHenHble 6 1 2
rnopsaaKkos ofHopoAHble AnddepeHLnasibHble ypaBHEHUS N-FO NopsaaKa C MOCTOAHHbLIMA
Ko3dpuruneHTamn. JInHelHble 0AHOPOAHbIE YPaBHEHMA C MepeMeHHbIMU KO3 dUuLneHTaMu.
JInHenHble HeoaHOPOAHbIE ypaBHeHUA. MeTo Bapraumm Mpon3BOobHbIX MOCTOAHHbIX.
JInHenHble HeoAHOPOAHbIE ypPaBHEHUSA C NOCTOAHHBIMU KO3 MULMEHTaMUN 1 crieymasibHOn
MpaBon 4acTbto. JINHEHble HEOAHOPOAHbIE YPAaBHEHMA C MepeMeHHbIMU KO3 dULMeHTaMu.
4 CncteMbl angdepeHumanbHbIX YpaBHEHUN JInHEeHble 0QHOPOAHbIE CUCTEMBI C MOCTOSHHLIMU KO3hdmumneHTammn. Meton dnnepa. 4 1 2
MaTpuyHbIA MeToA. JINHeNnHble HEOAHOPOAHbIE CUCTEMbI. MeTo4 BapuaLumnm Npon3BoJIbHON
MOCTOSAHHOW. JINHeHble HEOAHOPOAHbIE CUCTEMbI CO CMeLnabHOM NPaBon YacTblo.
4 Knaccndpukaums, KaHoHn4Yeckne opmel 1 Knaccundpurkaums anddepeHumanbHbIX YpaBHEHU B YaCTHbIX NPOM3BOAHbIX. [puBeaeHne 6 1 1
MeTOobl PeLleHNs ypaBHEHUI N KpaeBbiX 3a4a4y | IMHenHbix AYYI K KaHOHM4YecKoMy Buay. YnpolleHue anHenHbix Y4l KaHOHMYecKoro
MaTeMaTnyeCcKon PU3nNKm Buaa.
4 YpaBHeHus runepbosmyeckoro Tmna PeweHwe Y4l runepbonnyeckoro Tuna metogom fanambepa. 4 0.5 1
4 YpaBHeHMs napaboanyeckoro Tuna 3afada Koww ana ypaBHeHWin runepboanyeckoro tuna. 4 0.5 1
4 YpaBHeHUs 3AIUMNTUYECKOro Tuna 3apayva Aupuxne gna OYYI snavnTuyeckoroTmna B Kpyre. 4 1 1
UTOro: 17 4 10

CUMYNISILMOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>XkaHue U o6beM B yacax

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

5.6. JlabopaTopHblie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Yacax

Y4ebHbIM NIaHOM He NMpeayCcMOTPEHO

5.7. NMpuMepHasa TeMaTUKa KYpPCOBbIX NpoeKToB (paboT)
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

Cem Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
4 OuddepeHunanbHble ypaBHEHUS NEPBOro MoAroToBKa K TeKyLWMUM 3aHAaTUAM. MNoabop 1 aHanM3 NnpuMepos. 1-3 6 14 14
nopsigka
4 OnddepeHymnanbHble ypaBHEHUSA BbICLLNX MoAroToBKa K TeKYLMUM 3aHATUAM. MNoabop 1 aHanu3 npmmepos. PacyeTHo- 4-5 6 14 14
rnopsiiKoB rpaumyeckas paboTta.
4 Cuctembl gnddepeHuUnanbHbIX YpaBHEHWI NMoaroToBka K TeKyLWNM 3aHATUAM. CocTaBieHne nsaHa-KoHCMeKTa. 6-7 6 14 12
4 Knaccndpunkaums, KaHoHNn4Yeckne opmbl 1 MoaroToBKka K TeKyLMM 3aHATMAM. [Moabop n aHanus npumepos. CocTaBneHne 8-10 6 14 12
MeToAbl pelleHns YpaBHEHN N KpaeBbiX 3a4aYy | NlaHa-KoHCMNeKTa.
MaTeMaTU4eCKon PrU3nKmn
4 YpaBHeHus runepboamnyeckoro Tuna HanuncaHune pedepaTta. Noabop v aHanns3 NpumMepos. 11-12 6 12 12
4 YpaBHeHus napabonnyeckoro Tuna HanuncaHwne pedepaTta. Nonbop v aHanms npumepos. CocTaB/ieHMe NnaHa- 13-14 6 12 12
KOHCMNEeKTa.
4 YpaBHEHUA 3IMNTUYECKOro Tuna MoaroToBKka K TeKyLMM 3aHATMAM. [Moabop n aHanus npumepos. CocTaBneHne 15-16 4 12 12
rnJjaHa-KoHCMneKTa.
NTOro: 38 60 54
5.9. KaneHpapHbin rpacduK BocnuTaTesibHOW paboTbl N0 AUCUMUNJIUHE
Moaynb HJaTa, MecTo nposeaeHus Ha3sBaHue meponpuaTusa ®dopmMa nposeneHus OTBEeTCTBEHHbIA JocTuxeHus
MeponpuaTUs obyualowmuxcsa
Mogaynb 3 YyebHo- 03.2026 ®unmnan MI'TY B NHdpopMaunoHHas nekuus rpynnosas KywTtaHok C.A. OlK-1.4; ONK-2.7;
nccnegoBaTesibckas u nocenke $16,JJ0HOBCKOM «Cucremsbl
Hay4HoO-uccnenoBaTesibCKas anddepeHumanbHbIX
0eATeNbHOCTb YpaBHEHUI»
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

12(07) N 31 NeTpywkoBa, C.A. (Mankonckumn
rocyfapCTBEHHbIN TEXHONOrnYecknin yHmsepcuteT). OCHOBbI
BEKTOPHOW anrebpbl N aHaNUTUYECKON reoMmeTpum : y4ebHo-
meToamnyeckoe nocobue / C.A. MeTpywkosa, H.A. TymacsH ;
[®rBOY BINO Mankon. roc. TexXHO. YH-T, Kad. BbICLL.
MaTeMaTuKu n cuctem. aHanmsal. - Mankon : Monskos AA.,
2011. - 106 c. - Obpa3ubl peweHns 3agay: c. 50-66. -
TunoBble pacyeThbl: €. 67-97. - bubnuorp.: c. 104 (9 Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2000047590&D0OK=0
368C1&BASE=0007AA

6.2. JiuTepaTtypa ANA CaMOCTOATENIbHOW paboT

HasBaHue

CcbsIKa

LLnnayes, B.C. Bbicluasi MaTeMaTuKa : y4ebHuk / LLnnayes
B.C. - MockBa : UH®PA-M, 2023. - 479 c. : nn. - (Bbicluee
obpasoBaHue). - 3bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=270419. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-16-010072-2

https://znanium.com/catalog/document?id=416006

Y4yebHo-MeTOoOM4YECKME MaTepuanbl A1a caMocToaTesiIbHON paboTel 0by4vatowmxcsa us yncna
WHBAJIMAOB M JINL, C OFPaHNYEHHbIMM BO3MOXHOCTAMM 340poBba (OB3) npenoctasnsioTca B hopMax,
afanTMPOBaAHHbLIX K OrpaHNYeHNAM NX 300PO0BbA U BOCMPUATUS NHGOpMaLnn:

ONs VL C HapyLLeHMAMUN 3peHuns:

B )OopMe 3N1eKTPOHHOIro AOKYMeEHTa,
e B hopMe ayanocpanna,
B ne4vyaTHon hopMe Ha s3blke bpanns.

ONs nuu c HapyleHuamMmn cnyxa:

e B revyaTHOW chopme,
e B (hopMe 3/IeKTPOHHOr0 OOKYyMeHTa.

B MeYaTHOWN hopMe yBeMYEeHHbIM PN TOM,

Ona nuy ¢ HapylweHnaMu onopHo-ABUraTeIbHOro annapaTa:

e B nevyaTHomn opme,
¢ B (popMe 3/IeEKTPOHHOIr0 OOKYMEHTa,
e B hbopMme ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

Stanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy)

HauMeHoBaHue y4ebHbIx
AVCLUNJINH,

o®0

390

0390

cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM
nporpaMMbl

ONK-1.1 leMOHCTpUpPYyeT 3HaHNE OCHOBHbIX 3aKOHOB MaTeMa

TUN4eCKUX, eCteCTBeHOHay4HbIX

OVNCUMNINH, HeobX0AMMbIX NS pelleHnsa TUNoBbIX 3a4ay B cepe I'IpO(bECCI/IOHaJ'IbHOIZ neaTte

1 obenpodeccnoHanbHbIX
JIbHOCTHU

1 1 1 Xnmus

2 2 4 HavepTaTenbHasa reomeTpus
N MHXeHepHas rpaduka

3 3 3 MexaHuKa

3 3 3 MaTepuanoseneHve

4 6 7 CneuvanbHble pa3gensl
MaTeMaTuKun

4 4 6 TexHonorunyeckas (npovsson

CTBEHHO-TEXHOJIornyeckas)
NMpPakKTunKa

OnkK-1.2 Mcnonb3yeT 3HaHMSA OCHOBHbIX 3aKOHOB MaTeMaTU4YeCKUX U eCTeCTBEeHHbIX HayK 019 pelueHns CTaH4apTHbIX

bHOW AEeATEeNbHOCTYU

3aja4 B chepe npodeccnoHan
1

1

L UINIE]

2

2

Ha4depTaTenbHasa reomeTpus
1 UHXXeHepHas rpaduka

MexaHukKa

MaTepuanosefneHve

3
3
4

3
3
6

~Njw|w

CneuvanbHble pa3gensl
MaTeMaTUKNn

6

6

8

JKcnayaTaunmoHHas
npakTukKa

ONK-3.1 OnpepenseTt 06bekT

bl NCCNneaoBaHMA N UCMNOJIb3YeT

coBpeMeHHblIe MeTO bl nccnenoBaHumn

4 6 7 CrneumnanbHble pa3gesnbl
MaTeMaTuKK
2 2 4 O3HakoMUTeJIbHas NpakTuKa
ONK-3.3 0606LaeT pe3ynbTaTbl U3MEPEHU U OCYLLLECTBASET POPMasIM3aLMNI0 UTOMOBbIX PeLUeHN
4 6 7 CneuvanbHble pa3gensl
MaTeMaTuKun
4 4 6 TexHonornyeckas (npovsson

CTBEHHO-TEXHOJIorn4yeckas)
NMpPaKTunKa

OMNK-3.2 MpoBoAMT aHaJ M3 NoJyYeHHbIX IKCNepUMeHTabHbIX AaHHbIX N Pe3yJibTaTOB UCMbITaHUN

6 6 8 JKcnayaTaunmoHHas
npakTuKa
4 6 7 CrneumnanbHble pa3gesnbl
MaTeMaTUKn
YK-1.5 Onpepenser 1 oUueHNBAET NOCAeACTBUSA BOSMOXHbIX PELUEHUN 3a4a4K
1 1 1 dunocousa
12 12 12 Ddursumka
123 123 123 MaTemaTuka
4 6 7 CrneumnanbHble pa3gesnbl
MaTeMaTUKun
2 2 4 O3HakoMUTeJIbHas NpakTuKa

YK-1.4 paMOTHO, JIOTUYHO, apryMeHTUpPOBaHHO hopMunpyeT COOCTBEHHbIE CY>XXAEHUS N OLLEH
MHEHWN, MHTepnpeTaLunii, OLLEeHOK U T.4. B PaCCYyXXAEHUAX ApY

r'MX Y4aCTHUKOB OeATENIbHOCTHU

Kn. OTnmyaeT hakTbl OT

1 1 1 dunocodus
12 12 12 dusnka
123 123 123 MaTemaTuka
3 3 3 Monntonormns
4 6 7 CrneumnanbHble pa3gesbl
MaTeMaTuKK
4 4 6 TexHonornyeckas (Mpovsson
CTBEHHO-TEXHOJIOrn4yecKas)
npakTuka
YK-1.3 PaccmMaTpuBaeT BO3MO)XHbIE BapMaHThbl PpeLIEHUS 3a4a4u, OLeHMBasA X 4OCTOMHCTBA U HEAOCTATKN
12 12 12 dusnka
123 123 123 MaTemaTuka
3 3 3 Monntonormns
4 6 7 CrneumnanbHble pa3gesbl
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
MaTeMaTuKn
6 6 8 JKcnayaTaunmoHHas
npakTuka
YK-1.2 HaxoAuNT 1 KpUTUHECKU aHaNN3MpyeT NHpopMaLmio, HeobXoaANMYIO A1 peLleHUs NoCTaBAeHHOW 3a4a4un
12 12 12 Ddursumka
123 123 123 MaTemaTuka
3 3 3 MNonnTonorunsa
4 6 7 CneuvanbHble pa3gensl
MaTeMaTuKn
7 3 7 OCHOBBbI TPA@HCMOPTHO-
3KCMeguuMoHHOro
obcnyxnBaHmus
4 4 6 TexHonornyeckas (nmpovisson

CTBEHHO-TEXHOoJIorn4yeckas)
NMpPaKTunKa

YK-1.1 AHanu3npyeT 3agadvy, Bblaenss ee 6a30Bble COCTaBAIOWME, OCYLLECTBASAET AEKOMMO

3MUMI0 3adaqn

1 1 1 dunococus
12 12 12 dursuka
4 6 7 CneumnanbHble pa3genbl
MaTeMaTuKun
123 123 123 MaTemaTuka
8 9 9 MNpepavnaomMHas NpakTuka

7.2. OnucaHue nNokKasartesnen u KputepueB oueHUuBaHusA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
3TanaxX UuX CbOpMHpOBaHMﬂ, onucaHuve WwKaJsibl oOueHUuBaHusA

MnaHupyembie KpuTepum oueHUBaHUA pe3ysbTaToOB 0OyueHus HauMmeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpuTen XopoLio OTJ/INYHO OLEeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

YK-1: CnocobeH ocyLecTBAATE MOUCK, KPUTUYECKUIA aHANIN3 U

peweHnsa noCTtaB/eHHbIX 3ada4y

CUHTEe3 NH(pOPMaLUN, NPUMEHATb CUCTEMHBbIN Moaxon ANns

YK-1.1 AHanm3npyeT 3afa4y, Bbiaensas ee 6a30Bble COCTaBASIOWME, OCYLLECTBASAET

AEKOMMNOo3nuuo 3agaydn

3HaThb: -
nornyeckmne
hopmMbl 1
npouenypsl,
cnocobeTBylowme
pediekcun no
rnosoay
cobcTBEHHOW 1n
MbICIUTEJIbHON

®parMeHTapHble
3HaHWA

HenosHble 3HaHuA

CchopMupoBaHHsble,
HO codepxaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

neAaTesIbHOCTHn

YmMeTh: - YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHUs NosHble, CchopMupoBaHHbIe
apryMmeHTMpoBaHH JonyckawTcs yMeHus

0 hopMumpoBaTb HebosnbLne

cobcTBEHHOE ownbkKmn

cy>XxaeHue n

OLEHKY

MH{opMaLunu

Bnapetn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NnpuMeHeHne cucTeMaTUYeCKOM | cucTemMaTuyeckoe
conocTaBneHnsa HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
pa3HbIX HaBbIKOB HaBbIKOB
NCTOYHNKOB jonyckatTcs

MHGpOopMaLnn ¢ npobensl

LLesIbio BbiABJIEHUS
NX NPOTUBOPEYUNIA
1 rnovcka
[OCTOBEPHbIX
CY)XKOEHUN

YK-1: CnocobeH oCyLecTBAATb NOUCK, KPUTUYECKWIA aHaIn3 1

pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

CNHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons

YK-1.2 HaxoOuT 1 KpUTUHECKM aHaInU3unp

eT nHdopMaLmio, HeoBX0AMMYIO 418 PELeHNs NOCTaBIeHHON

3ajaqyn

3HaTb: -
ocobeHHOCTU
CUCTEMHOro un

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO colepxallune
oTAesIbHble

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
KpUTUYEeCKoro npobenbl 3HaHUA
MbILUEHUS 1
[eMOHCTPUPOBaTh

rOTOBHOCTb K
HeMy;- flornyeckume
hopmMbl 1
npouenypsl,
O0EeMOHCTPUPOBaThL
CNoCcobHOCTb K
pedekcun no
rnoesoay
cobCcTBEHHOM 1
MbIC/INTENbHON

neATesNIbHOCTHU
YMeTh: - YacTu4Hble yMeHUs | HenosHble ymMeHus | YMeHnsa noJiHble, CchopMupoBaHHbIe
aHan3npoBsaTb jonyckatTcs yMeHus
NCTOYHUKN HebonbLne

nHpopmaumm ¢ ownbkmn

TOYKN 3peHns

BPEeMEeHHbIX 1

MPOCTPaHCTBEHHD|

X YCNOBUN NX

BO3HWKHOBEHUSA

Bnapetn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKamMu B/ageHue e NpuMeHeHne cucTemMaTU4YeCcKOM | cucteMaTuyeckoe
onpeneneHuns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
npakTU4ecknx HaBbIKOB HaBbIKOB
nocnencTBui jonyckatTcs

MN3J10)KEHHOro npobenb

pelueHns 3aaa4n

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHANIN3 U

peweHnsa noCTtaB/eHHbIX 3ada4y

CUHTEe3 NH(pOoPMaLUN, NPUMEHATb CUCTEMHBbIN Moaxon ANns

YK-1.3 PaccmMaTprBaeT BO3MOXXHble BapMaHTbl pelleHns 3a4a4u, OueHnBas X 4OCTOMHCTBA U HeJocTaT

KN

3HaThb: -
nornyeckmne
hopmMbl 1
npouenypsl,
cnocobeTBylowme
pediekcun no
rnosoay
cobcTBEHHOW 1”
MbICIUTEJIbHON

®parMeHTapHble
3HaHWA

HenosHble 3HaHuA

CchopMupoBaHHsble,
HO codepxaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

nesaTeNIbHOCTI.

YmMeTh: - YacTu4Hble yMeHUA | HenosnHble yMeHUs | YMeHMs nosHble, CchopMupoBaHHbIe
apryMmeHTMpoBaHH JonyckawTcs yMeHus

0 hopMumpoBaTb HebosnbLne

cobcTBEHHOE ownbkKmn

cy>XxaeHue n

OLEHKY

VHopMaLunu.

Bnapetn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BllageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
onpeneneHuns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
npakTU4ecknx HaBbIKOB HaBbIKOB
nocneacTeumn jonyckatTcs

MN3J10)KEHHOro npobenb

pelleHnst 3aga4u.

YK-1: CnocobeH OCyLLeCTBNATb NMOUCK, KpI/ITVI‘-IECKI/II7I aHasn3 N CMHTE3 MHopMaunmn, NPUMEHSATb CUCTEMHBIN Moaxon Ans
peeHnsa noCTtaB/eHHbIX 3aada4y

YK-1.4 'paMOTHO, JIOTMYHO, apryMeHTUPOBaHHO hopMMpyeT COBCTBEHHbIE CYXXAEHUSA U oLeHKN. OTAnYaeT hakTbl OT
MHEHWI, UHTepnpeTaunin, OLEHOK U T.4. B PAaCCy)XAEHNAX APYrMX Y4aCTHUKOB AEATEIbHOCTH

3HaTb: -
OCHOBHbIE
TEPMUHbI n
6asoBble
3/1eMeHTbl, MeTobl
nccnenoBaHun B
cucTeme coumanbH
0-rYMaHUTapHOM
3HaHUS.

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO copepxaluune
oTAesbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMUSA eJIbHO bHO cpencrTsa
KOMMNeTeHUumn
1 2 3 4 5 6

YmMeTs: - YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
KPUTUYECKN hornyckatTcsa yMeHus
oLeHnBaTb HebonbLIne
MHpopMauumio, owmnbKkmn
He3aBnCuUMO OT
NCTOYHUKA,
caMocToATesIbHO
npuobpeTaTb 1 CUC
TemaTu3nposaTb
3HaHuS,
apryMeHTUpOBaHH
0 OTCTamBaTb CBOIO
TOYKY 3pEeHUS.
Bnapetsn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
KOHKpeTHOoW BlafeHmne e NpMMeHeHne cnMcTeMaTuyeckoM | cuctemaTuyeckoe
MeToLoN0rnen n HaBblKamMu HaBbIKOB npuMeHeHnn npuMeHeHne
6a3oBbiMU HaBbIKOB HaBbIKOB
MeToAamm couman nonyckatTcs
bHO-F'YMaHUTapPHbIX npobensl

AVCUNMINH
No3BONSALLNMYN
OCYLLLeCTBASATH
pelieHmne
LUMPOKOIro Knacca ¢
3ajay Hay4YHo-uccn
€A0BaTesNIbCKOro u
NpUKNagHoro
XapakTepa

YK-1: CnocobeH oCyLecTBAATb NMOUCK, KPUTUYECKWIA aHaIn3 1

peweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

CNHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons

YK-1.5 Onpepensiet

N oueHnBaeT nocaencTeBna BO3MOXXHbIX peLLIEHI/IIZ 3aja4yn

3HaThb: -
nlornyeckmne
hopMbl 1
npouenypsl,
cnocobcTByOWME
pednekcumn no
rnoesoay
cobCcTBEHHOM 1
MbICINTENbHON

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobenbl 3HaHWA

CdhopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

0EeATENbHOCTW.

YmMeTh: - YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CcopMupoBaHHbIe
apryMeHTUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEeHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapetsb: - YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e NMpuMeHeHne cucTemMaTUYecKoOM | cucTeMaTuyeckoe
onpepeneHns HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3aga4un.

OMK-1: CnocobeH NpuMeHsTb eCTeCTBEHHOHAYYHbIe U 0OLLeNHXXeHepHbIe 3HAHUSA, MeTOoAbl MaTeMaTUYeCKOro aHaans3a u
MOAE/IMPOBaHNS B NPOECCMOHANIbHON AeATeNbHOCTH

ONK-1.1 0eMOHCTPUPYEeT 3HaHNE OCHOBHbIX 3aKOHOB MaTEMaTMUYeCKNX, eCTeCTBEHHOHaY4HbIX 1 0bLienpodecCcnoHasbHbIX

ancunnanH, Heobxo

AVNMbIX ONA peleHna TUNOBbIX 3a4a4 B cq)epe I'IpO(IJECCVIOHaJ'IbHOVI NeATesIbHOCTU

3HaTb: - OCHOBbI
MaTeMaTuKK,
PU3NKK, XUMUN,
06LLEeNH)XEHEPHbIX
OVNCUNNIINH; -
MeToAbl
MaTeMaTLU4YecKoro
aHanun3a un
MoLesMpoBaHua B
npogeccruoHaibHO
N 0eATenbHOCTU.

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmMupoBaHHble
cncTemMaTuyeckue
3HaHUsA
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

4

5

6

YMeTs: - pewaTb
CTaHAapTHbIe NPoO
reccnoHabHble
3ajaun ¢
npMMeHeHnem ecTt
€CTBEHHOHaY4HbIX
n
0o6LLenH)XeHepPHbIX
3HaHUNM; -
NMPUMEHSATb
MeTonAbl
MaTeMaTn4eCcKoro
aHanunsa un
MOLEeNINPOBaHNS B
npodgeccruoHaibHO
N 0eATenbHOCTU.

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapern: -
HaBbIKaMu
TEopeTnyeckoro n
3KCNepuMeHTasbH
0Oro uccaenoBaHus
obbekTOB
npogeccuoHanbHO
N 0eATenbHOCTU
MeTo4aMun ecTecTB
€HHOHAaYY4HbIX U
06LLEeNH)KEHEPHbIX
ONCUMNINH

YacTu4Hoe
BJllafieHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

OMK-1: CnocobeH NpuMeHsTb eCTeCTBEHHOHAYYHbIe U 0OLLeNHXXEeHepHbIe 3HAHUSA, MeToAbl MaTeMaTUYeCKOro aHaansa n
MOAEe/IMPOBaHNS B NPOhEeCCMOHANIbHON AeATeNbHOCTH

OMNK-1.2 Ncnonb3yeT 3HaHMS OCHOBHbIX 3aKOHOB MaTEMaTMYECKNX N €CTeCTBEHHbIX HayK OJ151 pelleHns CTaHAapTHbIX 3ahad
B chepe npoeccnoHasbHON fesTeNbHOCTN

3HaTb: - OCHOBbI
MaTeMaTuKK,
PU3NKK, XUMUN,
06LLEeNHIKEHEPHbIX
OVNCUNNIINH; -
MeToAbl
MaTeMaTLU4YeCcKoro
aHanun3a un
MoLesMpoBaHua B
npogeccruoHaibHO
N 0eATenbHOCTU.

®parmeHTapHble
3HaHWA

HenonHble 3HaHuA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YmMeTs: - pewaTsb
CTaHOapTHbIE Npo
heccmoHanbHble
3apa4n C
NMpUMeHeHneM ecT
€CTBEHHOHAaY4YHbIX
7]
06LLEeNH)XEHEPHbIX
3HaHWN; -
NMPUMEHATb
MeToAbl
MaTeMaTU4YeCcKoro
aHanm3a un
MOLeNMpoBaHnsa B
npogeccnoHanbHo
N 0EeATEeNbHOCTMU.

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,
JonyckatoTcs
HebosnbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns

Bnapern: -
HaBblKaMu
TEeopeTnyeckoro u
3KCnepuMeHTasbH
oro uccienoBaHus
obbekToB
npogeccruoHaibHO
N nessTenbHoCTn
MeTolaMun ecTecTB
€HHOHAYYHbIX U
06LLeNH)XEeHEePHbIX

YacTu4Hoe
BllageHne
HaBblKaMu

HecnctemaTtunyecko
e NpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEHNN
HaBbIKOB
ponyckakTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
ANCUMNINH

OlMK-3: CnocobeH B cchepe cBoel npodeccnoHanbHON fesTeNbHOCTU NPOBOANTL U3MEpPeHns 1 HabnogeHns, obpabaTeiBaTh

N NpeacTtaBadaTb SKCNepMeHTaJibHble JaHHbIE U Pe3yJibTaThl

NCNbITAHNN

OMNK-3.1 OnpepensieT 06bEKTHI NCCE[0BaHUA U NCMOJIb3yeT COBPEMEHHbIE MEeTOAbl NCCIeA0BaHNN

3HaThb: -
dhursnyeckue
MeToabl
nccnenoBaHus; -
Teoputo
rnorpeLlHocTen
TEeXHUYECKNX
n3MepeHun; -
TexHosormm
0bpaboTkn n
npeacTaBieHns 3K
cnepuMeHTaslbHbIX

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHUA

CdhopmMupoBaHHble
cncTemaTmyeckme
3HaHuA

OaHHbIX 1

pe3ynbLTaToB

MNCMbITaHWI

YmMeTh: - YacTu4Hble yMeHUA | HenosHble yMeHUsa | YMeHMs NosHble, CchopMupoBaHHbIe
npoBOANTb JonyckatoTcs yMeHUNs
n3MepeHunsa n HebosnbLne

HabnwoaeHus; - ownbkKmn

obpabaTbiBaTb 1

npeacTaBAsATb 3KC

rnepuMeHTasnbHble

OaHHble 1

pesynbTaThl

NCNbITAHUN B

cthepe ceoen

rnpogeccnoHasnbHO

N NesTeNnbHOCTW.

Bnapetn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NnpuMeHeHne cUcTeMaTUYeCKOM |cucTemMaTuyeckoe
n3mepeHus, HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
06paboTku n HaBbIKOB HaBbIKOB
pe3ynbTaToB jonyckatTcs

NCNbITaHUN B npobenebl

cthepe ceoen
npogeccnoHanbHo
" NesATeNnbHOCTH;-
CNoCcobHOCTbIO
npencTaBnsaTb
pe3ynbTaThbl
3KCMepnMEHTOB B
chepe cBoen
npogeccuoHanbHO
N 0EeATEeNbHOCTU.

OMNK-3: CnocobeH B chepe cBoer NpodheCCOoHaNbHON AeATeIbHOCTU NPOBOAUTL U3MepeHns n HabnoaeHus, obpabaTbiBaTb
M NpeacTaBiATb SKCNEPMMEHTasbHble AaHHbIe N pe3ysibTaTbl UCMbITAHWNA

OMNK-3.2 MpoBOANT @aHaAM3 NOJIyYEeHHbIX SKCNEepMMEHTasIbHbIX AaHHbIX U pe3ylbTaToB UCMNbITaHUN

3HaTh: -
dusnyeckue
MeTobl
nccnenoBaHus; -
TEeoputo
MorpeLuHoCTENn
TEeXHUYeCKnx
n3MepeHnn; -
TexHosornm
06paboTku n
npefacTaBneHmns 3K
cnepuMeHTabHbIX

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

OaHHbIX 1

pe3ynbTaToB

MCMbITaHWI

YmMeTs: - YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
npoBOANTb hornyckatTcs yMeHus
n3MmepeHunsa n HebonbLIne

HabnoneHns; - ownbkmn
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

obpabaTbiBaTb 1
npeacTaBAATb 3KC
nepuMeHTasbHble
OaHHble n
pe3yfbTaThbl
NCMbITaHUN B
chepe cBoen
npogeccuoHanbHO
N 0EeATEeNbHOCTU.

Bnapersb: -
HaBblKamMu
n3MepeHuns,
06paboTku n
pe3ynbTaToB
NCNbITAHNN B
chepe cBoen
npogeccuoHanbHO
N NesaATeNbHOCTH;-
CnocobHoOCTbIO
npeacTaBnsaTb
pe3ynbTaThbl
9KCMepnMEHTOB B
cchepe cBoen
npodgeccruoHaibHO
N 0esATeNnbHOCTHU.

YacTu4Hoe
BNajeHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHmne
HaBblKOB

B
cncreMaTunHeckom
npnMMeHeHnNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

OlMK-3: CnocobeH B cchepe cBoel npodeccnoHanbHON fesTeNbHOCTU NPOBOAUTL U3MeEpPeHns 1 HabnogeHns, obpabaTeiBaTh
M NPeACTaB/SATb SKCNEPUMEHTAJIbHbIE AAHHbLIE N PE3Y/ibTaThl

NCNbITAHNN

OlNK-3.3 O6obuwaeT

€e3yN1bTaThbl Mamepeanh N OCyLLeCTBNAEeT

(hopManmn3aLmnio UTOroBbIX peLleHmin

3HaThb: -
dhusnyeckue
MeToabl
nccnenoBaHus; -
Teoputo
rnorpeLlHocTen
TEXHUYECKNX
n3MepeHun; -
TexHosormm
0bpaboTkn n
npeacTaBieHnsa 3K
cnepuMeHTaslbHbIX

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHWA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

OaHHbIX 1
pesynbLTaToB

MCMbITaHWA.

YmMeTh: - YacTu4Hble yMeHUA | HenosnHble yMeHUs | YMeHMs nosHble, CchopMupoBaHHbIe
npoBOAUNTb JonyckatoTcs yMeHUNs
n3MepeHunsa n HebosnbLne

HabnwoaeHus; - ownbkKmn

obpabaTbiBaTb 1

npeacTaBAsATb 3KC

rnepuMeHTasnbHble

OaHHble 1

pesynbTaThl

NCNbITAHUN B

cthepe cBoen

npogeccnoHasnbHO

N NesTenbHOCTU.

Bnapetn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BllageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
n3mepeHus, HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
06paboTku n HaBbIKOB HaBbIKOB
pe3ynbTaToB jonyckatTcs

NCMNbITaHUN B npobenebl

cthepe cBoen
npogeccnoHanbHo
" NesATenbHOCTH;-
CNocobHOCTbIO
npeacTaBnsaTb
pe3ynbTaThbl
3KCMepnMEHTOB B
chepe cBoen
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMUA eJIbHO bHO cpeacTBa

KOMNeTeHuuu
1 2 3 4 5 6
npogeccnoHanbHo
N NesTenbHOCTU.

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, HeOGXOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (UN1K) onbiTa AEATEeNIbLHOCTU, XapaKTepUu3yloLWwux Tanbl
cdopMUpoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

Bonpocsl

1. YTo Ha3biBaeTCa andepeHUnabHbIM YpaBHEHNEM?

2. YTo Takoe nopsanok andgepeHumnanbHoOro ypasHeHmna?

3. Kak cTaBuTcA 3agada Kowu ona gupdepeHummansHOro ypaBHeHNsa Nepsoro nopsagka?

4. Y10 Ha3biBaeTCa AuddepeHuMasnbHbIM ypaBHEHMEM MNepBOro nopsaka C pasfensowmMmucs
nepemMeHHbIMn?

5. B 4em cocTouT cCXxeMa peweHus guddepeHumansHOro ypaBHeHUSA MepBoro nopsafaka c
pasnenarwmMMnca nepeMeHHbIMn?

6. YTo Ha3bIBaeTCA 04HOPOAHBIM AU depeHUnanbHbIM YpaBHEHVUEM NEePBOro nopsaka?

7. B 4em cocTouMT CxeMa pelleHUa OoAHOPOAHOro aAnmddepeHLMnasbHOro ypaBHEeHUs NepBoro
nopsanka?

8. Y10 Ha3biBaeTCA JIMHENHbIM HeOoAHOPOAHbIM AuddepeHunanbHbIM ypaBHEeHNeM MnepBoro
nopsnka?

9. B 4eM COCTOUT CXeMa pPEeLUEHNS NNHENHOr0 HEOAHOPOAHOro AnddepeHuUnanbHOro ypaBHeHUS
nepeoro nopsgka?

10. Y10 Ha3bIBaeTCA ypaBHeHueM bepHynnun?

11. B 4eM COCTOMT CXeMa pelleHuns ypasHeHns bepHynnu?

12. Kakue gngpdepeHumnasnbHble YpaBHEHUS BTOPOro nopsaka pewarTcsa Npn NOMOLLK MOHUXXEeHNS
nopsnka?

13. B 4em cocTouT cxemMa pewieHus anddepeHumnanbHbiX YpaBHEHNN, OOMYCKAOLWNX NOHWXKEHNe
nopsaaka?
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14. Kak cTtaBuTCA 3agava Kown ona andpdepeHumanbHOro ypaBsHeHUs BTOpOro nopsaaka?

15. Y10 Ha3bIBaeTCs JIMHENHbLIM OOHOPOAHBLIM AnddepeHUnasibHbIM YypaBHEHNEM BTOPOro nopsigka
C NOCTOSAHHbIMU KO3 PpULMNEHTaAMN?

16. YTo Ha3biBaeTCH XapaKTepUCTU4eCKNM MHOrovyseHoMm Anda guddepeHumanbHOro ypaBHeHU
BTOpPOro nopsagka C nNoCToAHHbIMUA KOS(pCpI/ILI,I/IGHTaMI/I?

17. B 4eM COCTOUT CXeMa peLlleHnsa JIMHENHbIX OOHOPOAHbLIX AuddepeHUnanbHbIX ypaBHEHWUI
BTOPOro nopsigka ¢ NOCTOSAHHbIMU KO3(hpnumneHTamMmn?

18. Y10 Ha3bIBaeTCsas JNIMHENHbIM HeoOHOPOAHbIM AuddepeHUnasbHbIM YypPaBHEHMEM BTOPOro
rnopsiaka ¢ NOCTOAHHbIMU KO3 puumneHTamun?

19. B 4eM COCTOMT CXeMa pPeLUeHUNS JIMHENHbIX HEeOAHOPOAHLIX AnddepeHLUnanbHbIX YPaBHEHNN
BTOPOro nopsifika C MOCTOAHHbLIMU KO3DPULIMEHTaMN?

20. lanTe onpepeneHne gnpdepeHymnanbHOro ypaBHeHUsa ¢ YaCTHbIMU MPONU3BOAHbIMNA.

21. Kak onpegennTb Nopsagok anddepeHumanbHOro ypasBHeHuUsa ¢ HaCTHbIMU NPOU3BOAHLIMU?

22. Y10 Ha3blBaeTCA peweHueM gnpdepeHumnanbHOro ypasHeHUs ¢ YacTHbIMU NMPOU3BOAHbIMN?

23. B 4yeM pa3nnyne obliero peweHns n obliero uHTerpana andoepeHLmnanbHOro ypaBHeHns ¢
YaCTHbLIMU NMPOU3BOAHLIMUN?

24. YeM OTNMYaKOTCA HaYasibHbIE N FPAHNYHbIE YCJI0BUA?

25. Kakoin nopsigok MMeeT ypaBHeHMe nepeHoca?

26. Kakon pm3mn4eckuin npoLecc onmcbiBaeT ypaBHEHME nepeHoca?

27. Kakoe YpaBHeHNE Ha3biBaeTCA ypaBHEHMEM C HaCTHbIMU MPON3BOOHLIMN BTOPOIro I'IOpﬂ,D,Ka?

28. YeM OTAMYaAOTCA JIMHENHbIE U KBa3UMHENHbIE A depeHynanbHbie YypaBHEHNS C YaCTHbIMU
MPOM3BOAHbLIMM BTOPOro nopsagka?

29. KakoBa ueJslb 3aMeHbl He3aBUCUMbIX MepeMeHHbIX U rnepexona K HoBoMy auddepeHunasribHOMY
ypaBHEHWUIO BTOPOro rnopsaka?

30. Kakne ypaBHEHUSA HA3bIBAOTCS XapaKTEPUCTUYECKMMN YPaBHEHNAMMN?

31. Kakue Tunbl JIMHENHbIX AudpepeHunanbHbiX YpaBHEHN € YaCTHbIMU NPOU3BOAHLIMU BTOPOro

30/43



nopsiika Bbl 3HaeTe?

32. YTO HY>XXHO BbIYUCANTb, 4TOObI YCTAaHOBUTL TUM AuddepeHunanbHOro ypaBHeEHNS C YaCTHbIMU
MPOM3BOAHbLIMM BTOPOro nopsagka?

33. Kakoe ypaBHeHNE C HaCTHbIMWN NMPON3BOAOHbIM BTOPOIo NnopdaakKa Ha3blBaeTCA BOJIHOBbIM?

34. YeM OoTNMYaAlOTCS KpaeBble 3a4a4M NepBoro n BTOPoOro poaa?

35. Kak HanTu pelueHue no metony Oanambepa?

36. B 4yeM coCcTOUT MeTOo[ pa3sfesieHns nepeMeHHbIX uin meton dypbe?

37. Kakas 3agada HOCUT Ha3BaHue 3afaydu WTypma-Jinysunna?

38. Yem meTop Oanambepa npegnoytutenbHee meTona Pypbe?

KoHTponbHaa pabota Ne 1. [lnddepeHumnanbHblie ypaBHEHNS NEepBOro nopsaka

3apaHue 1. Hantu obwee peweHne auddepeHLnanbHOro ypaBHeHUS NepBoro nopsaka
pa3nenarnMnucs nepeMeHHbIMn

3apaHue 2. HanTtu obliee pelueHne nMHenHoro gngdepeHLmnanbHOro ypaBHeHUs MepBoro
nopsagka

3apaHue 3. HanTtun obliee pelleHmne o4HOPOAHOr0 AnddepeHLManbHOr0 ypaBHEHNS MEPBOro
nopsiaka

3apaHue 4. Hantum obwimnin nuTerpan auddepeHumanbHOro ypaBHEHUS B MOJIHbIX
anddepeHunanax

KoHTponbHaa pabota Ne 2. [lnddepeHumnanbHblie ypaBHEHUS BbICLLUMX NOPALKOB
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3apaHue 1. HanTtum 4acTHOe pelieHne NMHENHOro ogHopoaHoro andgepeHunanbHOro ypaBHeHNS
BTOPOro nopsafgka c NOCTOAHHbIMU KO3 PULNEHTaMK, yOOBAEeTBOpAOWEee HavyalbHbIM YCI0BUAM

3apaHue 2. HanTtu obliee pelueHne TMHENHOrO0 HEOAHOPOAHOro AnddepeHUnanLHOro ypaBHeHuNs
BTOPOro nopsiika ¢ NOCTOAHHbIMU KO3 ULMEHTAMN

KoHTponbHaa pabota Ne 3. Cuctembl anddepeHumanbHbiX YpaBHEHNN

3apaHue 1. HanTtu pewieHne cucTemsbl, yaoBAETBOPSAOLLEE HAaYaJlbHbIM YCIOBUSM

3apaHue 2. Hantu peweHne CuCteMbl MaTpU4HbIM METOOOM

3apaHue 3. Hantu obuiee pelieHne CUCTEMBbI

KoHTponbHana pabota Ne 4. YpaBHeHWS MaTeEMaTUYECKO DU3UKK

3apaHue 1. OnpenennTb TUM YPaBHEHUS N MPUBECTU €ro K KAaHOHMYECKOMY BUAY:

3apaHue 2. Hantu obwee peweHne runepbonmn4eckoro ypaBHeHuUs:

3apaHue 3. Hantu obuiee pelwieHne napabonnyeckoro ypaBHeHUs:

3apaHue 4. HaliTy obuiee pelleHne 31IMNTUYECKOro YpaBHEHUS:

3apaHue 5. PewnTb 3aaa4dy Kolwiun ans BOJIHOBOro ypaBHEHMUS Ha npsmon (meTton danambepa):

3apaHue 6. PelunTb NepBylo0 CMELLaHHYI0 3ag4a4vy 419 04HOPOAHOIr0 BOJIHOBOIO YpaBHEHUSA Ha
oTpeske (MeTon dypbe):
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KoHTponbHaa paboTta Ne 5. MNpunoxxeHunsa crneunanbHbiX QYHKUWA B

MaTeMaTu4eckonm pusvke

3apaHue 1. PelwnTb KpaeByto 3agady Oupuxne ona ypaBHeHus Jlannaca B LUAVHAPeE:

3apaHue 2. PelunTb Kpaesyto 3agadvy Oupuxie ona ypasHeHus Jlansiaca B wape:

3apaHume 3. PelunTb KpaeByto 3agady Apuxsie onsa ypasHeHUs MenbMrosibla B Kpyre:

KOHTpOJsibHbIE BONPOCHI U 3a8aHNA 01 NpoBeeHUs NPOMEeXXYTOYHOU aTTecTauum.
MpuMepHbIX NepevyeHb BONPOCOB K 3K3aMeHy Mo AUCLUMNJINHEe

«CneuunanbHble pa3ageisibl MaTEMATUKKN>»

OnddepeHuranbHble ypaBHEHUSA MepBOro Nopsaaka, paspeLlleHHble OTHOCUTESIbHO MPOUN3BOLHON.
CyliecTBoBaHMe N eUHCTBEHHOCTb pelleHns 3a4a4um Kowun. YpaBHeHNA ¢ pa3gensowmnMmmcs
nepemMeHHbIMn. O4HOPOOHbIE YPaBHEHMSA NepBoro nopsagka. JInHenHole ypaBHeHUs. YpaBHeHne
BepHynnn, PukkaTtun. YpaBHeHMe B NOJIHbIX AnddepeHumnanax. MIHTerpmpyowmimn MHOXXNUTESb.
YpaBHEHMSA MepBOro Nopsaka, He pa3peLlleHHble OTHOCUTESNIbHO Npon3BoaHoN. Ocobkle pelleHus.
MpocTenwmne Tunbl anddepeHUnanbHbIX YpaBHEHNI, HE pa3peLlleHHbIX OTHOCUTESIbHO
Mpon3BOAHON (HenosHble ypaBHeHUs). AnddepeHunanbHble ypaBHEHUS BbICLLUNX MOPALKOB.
Cnyydaun noHwxeHnsa nopsaka. JinHenHole gnddepeHumnanbHble ypaBHEHUSA N-ro nopsanka ¢
nepeMeHHbIMK KoapuuneHTamn. Metop JlarpaH»xa. JInHenHble AnddepeHumanbHble YpaBHEHNS n-
ro nopsifgka c NoCTOSAHHbIMU Ko3hruneHtTamm. Meton dmnepa. NocTpoeHmne oAHOPOAHOIO
JIMHENHOro ypaBHEHMUS Mo PyHAAMEHTaNbHON cuCTeMe peLleHnin. NoHnXeHne nopsiaka
0OHOPOAHOIr0 JIMHEMHOr0 YpaBHEHNS NpU NOMOLLN JIMHENHO HE3ABUCUMMbIX YAaCTHbIX PeLLUeHUN.
JInHenHble ypaBHEHUS BTOPOro nopsifka C NOCTOSAHHbIMU Ko3(hdruneHTamm n konebaTtenbHole
aBneHns. Kpaesas 3agada ona guddepeHumasnbHOro ypasHeHUs BToporo nopsgka. ®yHkUmUs
pnHa. HopManbHble cUCTeMbl 0O6bIKHOBEHHbIX AU dEpPEHLMaNbHbIX YPaBHEHW NepBOro NopsaakKa.
TeopeMa CcyLeCcTBOBaHNA U e JUHCTBEHHOCTU. CBA3b MeXAy ypaBHEHUSAMU BbICLLEro nopsagka u
cncteMamm gndpdepeHuymanbHbiX YypaBHEHNN. JINHENHbIE CUCTeMbl anddepeHunanbHbIX ypaBHEHWUA.
dyHOoameHTaNbHas MmaTpuua. OnpegenuTtenb BpoHckoro. MeToa dnnepa peleHns JTNHENHbIX
OAHOPOOHbIX CUCTEM C MOCTOAHHBIMK KO3hpnumeHTamn. MaTpmYHbIN METOL peLleHNs IMHENHbIX
OAHOPOOHbIX CUCTEM C MOCTOAHHbIMK KO3hdnumeHTamn. JINHeNHbIe HEOAHOPOAHbIE CUCTEMBI.
MeTopn Bapuauun Npon3BOJIbHON MOCTOAHHON. MeTo4 dnfiepa peLleHUs HeOAHOPOAHbIX CUCTEM.
Hynn peweHnin NTMHENHbIX OAHOPOAHbLIX AnddepeHLnanbHbIX YpaBHEHNI BTOPOro NoOpsaaKa.
Teopema LUTypma. TeopeMa cpaBHEHUSA. JINHENHbIE CUCTEMbI C NEPUOJNYECKNMN KOIDDULIMEHTAMUN.
MynbTUnNAMKaTopbl. TeopeMa 0 NPMBOANMOCTUN NMHENHON cncTembl. KpaeBasa 3afadva A5 JIMHENHON
cuctembl. DyHKUMA puHa. MNMeprnognyeckme peeHnsa JNHeNnHbIX cucteM. NoHaTure
anpaepeHymanbHbiX YpaBHEHNI B YaCTHbIX Npon3BoaHbix (AYYI). Knaccudunkauma LYYI no
opmMe. BbiBOA BOJIHOBOrO ypaBHeHUSA. BbiBoO ypaBHeHMA TernsionpoBoaHOCTU. Knaccudunkaums
OY4YI 2-ro nopsaka no Tunam. MNMoHATME KpaeBblX 3a4ay A5 YPaBHEHUN MaTeEMaTUYeCKON PU3nKu.
Ha4vanbHble N rpaHU4YHbIE YCNOBUSA 4518 OCHOBHbIX AYYIT 2-ro nopsaaka; 1-1a, 2-9 n 3-9 KpaeBble
3apayn. Kpaesble 3aga4vm 6e3 HavyanbHbIX yCoBuin. KpaeBble 3agayn 6e3 rpaHUYHbIX YCIOBUN.
KpaeBble 3aga4n Ha nonybeckoHevyHon npsamon. MeTton Oanambepa peweHusa OYUI. Meton dypbe
peweHnsa AYYM. 3agadva o konebaHum CTpyHbl. YpaBHEHME TenJ0NpPOBOAHOCTN. OYHKLMNSA
TeMrnepaTypHOro BANSHUS MITHOBEHHOI0 TO4YEYHOro UCToYHMKa Tenna. Obwee pelweHue 1-n
KpaeBon 3aga4vn Ans O4AHOMEPHOro HEOAHOPOAHOI0 YpaBHEHMS TEnJ0NpPoBOAHOCTH.
dyHAaMeHTaNbHOe pelleHue. Obulee pelleHne 1-1 KpaeBon 3agayvn A9 O4HOMEPHOro
HEOHOPOLHOr0 ypaBHEHUS TEMNJI0NPOBOAHOCTU C HEOAHOPOAHLIMU Ha4YasibHbIMU YCJIOBUAMN.
PeweHne nonHoun 1-1 KpaeBon 3aa4un OS19 YypaBHEHNA TenJonpoBoAHOCTU. 18. PewmeHne 3apna4n
Kowwn (6e3 rpaHnYHbIX YCNOBUIA) ANA YPaBHEHUA TEMONPOBOAHOCTU. PelleHne 1-1 KpaeBon 3agaqn
Ha 6eCcKoHeYHOoW NPsSMON ANA ypaBHEHUS TENJ0NPoBoAHOCTU. PelneHne 1-11 KpaeBon 3a4a4m Ha
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nonyb6eckoHeYyHOW NPSMON ANS ypaBHEHUS TensonpoBoAHOCTU. HTerpan MNyaccoHa. NocTaHOBKMK
KpaeBbIX 3a4a4y ON15 YPaBHEHUN SNAMNTUYECKOro Tuna. MNpumepsbl. 3akoHbl Pypbe. YpaBHeHMe
Jlannaca B NOASPHON, UMANHAPUYECKON, chepmnyeckon cucteMax KoopanHaTt

7.4. MeToaunyeckue MaTtepuasnbl, onpeaensiowme npouenypbl OLeHMBaHUA 3HAHUMN,
YMEHMM U HaBblKOB, U ONbITa AEATEJIbBHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUMpoOBaHUA
KOMMEeTeHLUun

TpeboBaHuA K KOHTPOJZILHOW paboTe

KOHTpOJ’IbHaFI pa60Ta - CpencTtBO MNnpoBepKn yMeHVII7I NMPUMEHATb MOJNyHYEHHbIE 3HaAHWUA ON1A
peleHnda 3aaa4 onpeneneHHoro Tuna no TteMme nianm pasaeny.

KoHTponbHaa paboTa npenctasnsetr cobonm oovH M3 BUAOB CaMOCTOATENbHOM paboThl
obyyatowmxcs. Mo cyTn - 3TO U3N0XKEeHNEe OTBETOB Ha ONnpefesieHHble TEOPETUYECKME BOMPOCHI MO
y4yebHOM OMCUUMAMHE, @ TakKXe pelleHne npakTuyeckmx 3apayvy. KoHTposibHble MpoBOOATCA AN
TOro, 4tobbl pas3BuUTb Yy 0byYalLWKMUXCs CMOCOBHOCTUM K aHann3y HayyHou N y4ebHOM nuTepaTyphl,
yMeHne o6o06waTtb, CUCTEMaTM3MPOBaTb W OLEHMBATb MNPAKTUYECKUM W Hay4YHbIA MaTepuan,
YKPenasaTb HaBblKM OBNAOEHUS MOHATUAMWN ONpeneneHHON HayKn N T.4.

Mpn oueHKe KOHTPOJIbHOM paboTbl nNpenogaBaTeslb PYKOBOACTBYETCA CJeAyLWUMN
KpUTEPUSMU:

- pa60Ta 6bln1a BbINOJIHEHA aBTOPOM CaMOCTOATEJIbHO,

- obyyatowmincs nonobpan AOCTATOYHbLIA CNUCOK NUTEpaTypbl, KOTOPbLIA Heobxoanm Ans
OCMbIC/IEHNSA TE€Mbl KOHTPOJIbHOW PaboThl;

- aBTOP CyMeJl COCTaBUTb JIOTMYECKN OOOCHOBAHHLIN MJaH, KOTOPbIA COOTBETCTBYET
NOCTaBJIEHHbLIM 3afa4aM 1 CHOPMYJIMPOBAHHON LEeNN;

- obyyaloWwmnca npoaHaan3mMpoBaa maTepuan,
- oby4atowmnca cymen obo0cHoBaTb CBOKO TOYKY 3pEHUS;
- KOHTposibHasa paboTa ohopmaeHa B cCoOoTBeTCTBUE C TpeboBaHUAMY;

- aBTOp 3aWnTnia KOHTPOJIbHYIO pa60Ty n ycnewHoO oTBeTW/Z1 Ha BCe BOMNPOCHI
npenogasatess.

KoHTponbHaa paboTa, BbiNosIHEHHas Hebpe)xxHo, 6e3 cobnoaeHnsa NpaBua, NPeobABASEMbIX
K ee 0hopMJIeHMIO, BO3BpawWaeTca 6e3 npoBepkn C yKasaHWEM MPUYMH, KOTOpble AOBOAATCS 00
obyyatouwerocs. B aTom cny4yae KOHTpoJsibHas paboTa BbIMOAHAETCA NOBTOPHO.

BapuaHT KOHTPOJIbHOM paboThl BbiAAeTCSA B COOTBETCTBUM C NOPSAAKOBLIM HOMEPOM B CMUCKE
CTYOEHTOB.

KpuTepum oueHkKu 3HaHUK npu HanuCaHum KOHTpOJIbHOﬁ pa6OTbI

OTMeTKa «OTJ/INYHO» BbICTABASAETCS 06y‘-la|'0|.|.l,eMyCﬂ, NMoKa3aBLleMy BCeCTOPOHHUE,
cncreMaTmu3inpoBaHHble, rny60K|/|e 3HaHWnAa BOMPOCOB KOHTpOJ'IbHOIZ pa60Tb| n ymeHme yBepeHHO
NMPMMEHATb WNX Ha TMNpakKTuKe npun peweHnn KOHKPEeTHbIX 3ajad, cBobogHoe u npaBujibHoe

060CHOBaHME NPUHATLIX PeLUeHNA.

OTMeTKa «XO0poLlo» BbiCTaBnsieTca obyvalollemMycs, ecnm OH TBepAo 3HaeT MaTepuan,
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rpaMmOTHO N MO CyLWeCTBY M3JlaraeT ero, ymeeT NpuMeHaTb noJiydeHHble 3HaHNA Ha MPpakKTuke, HO
AonyckKaeT B oTBeTe UM B peweHnn 3agad4 HeEKOTOpPble HETOYHOCTU, KOTOPble MOXET YCTPaHUTb C
noMoLwbo AOMOJIHUTEJIbHbIX BOMPOCOB rNnpenonaBaTend.

OTmMeTKa «y[OBNIETBOPUTENIbHO» BbICTaBNSIETCA obyuyatoLiemycs, nokasaBLuemy
(pparMeHTapHbIA, Pa3pO3HEHHbIN XapaKTep 3HaHW, HeJOCTAaTOYHO MpaBU/IbHblE (HOPMYIMPOBKU
6a30BbIX MOHATWUN, HapyLUEHMS JIOrMYECKOW MocC/ienoBaTesIbHOCTUM B U3JI0)KEHUM MPOrpamMMHOro
MaTepuana, Ho NPy 3TOM OH BlaZeeT OCHOBHbIMU MOHATUSMUN BbIHOCUMbIX HA KOHTPOJIbHYO paboTy
TeM, HeobXoOUMbIMU ONA OanbHeENWero oby4yeHna U MOXXeT NMPUMEHATb MoJlyYeHHble 3HaHUSA Mo
obpa3suy B CTaHAAPTHOWM CMTyauuu.

OTMeTKa «HeyaoBNeTBOPMTENIbHO» BbICTABASETCS oby4yalolleMycsi, KOTOPbIA He 3HaeT
6osblUEN YACTM OCHOBHOMO COAEP>XAaHWS BbIHOCMMbIX Ha KOHTPOJIbHYH paboTy BOMPOCOB TeM
OVNCUUNANHBI, gonyckaeT rpybble ownbkn B (OPMYSIMPOBKAX OCHOBHbLIX MOHATUA W He yMmeeT
NCMNO/b30BaTb MOJyYeHHble 3HAHUS.

TpeboBaHua K HanucaHuilo pedepaTa

PedhepaT - npooykT camocTosaTenbHon paboTbl obyyalouierocs, npencraBnasowmn cobon
KPaTKOE W3N0XXEHME CoAep>XaHUa N pe3ysibTaToB UHAUBMAYaANIbHON y4ebHO-UccnenoBaTebCKON
0esTeNbHOCTU. ABTOP packpbiBaeT CyTb uccaenyeMmoin npobnembl, NPUBOAUT Pa3/INYHbIE TOYKU
3peHuns, a Takxe coBCTBEHHbIE B3rnsabl Ha Hee.

PedepaT pnomkeH 6bITb CTPYKTYpUpOBaH (Mo rnaBaM, pasfaenam, naparpadam) n BkaYaTb
pasgesnbl: BBeAeHMe, OCHOBHYIO 4YacTb, 3akJjloyeHue, CrUCOK WCMONb30BaHHOW nuTepaTypbl. B
3aBNCMMOCTW OT TEMATUKN pedepaTa K HEMY MOFYT BbITb 0OPMJIIEHBI MPUJIOXKEHUS, COOEPXKALLME
OOKYMEeHTbI, unatcTpaunm, Tabnmubl, CXeMbl 1 T.4.

Kputepumn oueHuBaHusa pedepara:

OTMeTKa«OT/INYHO» BbIMOJIHEHbI BCe TpeboBaHUA K HamMuWCaHU W 3awuTe pedepaTa:
o603HayeHa npobriema n obocHoBaHa eé akTyasIbHOCTb, CAeNaH KPAaTKUIN aHaIN3 Pa3InyHbIX TOYEK
3peHMss Ha paccMaTpumBaeMyto npobsieMy U  JIOTUYHO WU3N0XKEeHa CcobCTBEHHas no3vuus,
ChopMyIMpOBaHbI  BbIBOAbI, TEMa pPacKpbiTa TMOJIHOCTbIO, BblAEpPXaH 06bEM, cobnoaeHsl
TpeboBaHUS K BHELLHEMY O0(hOPMJIEHMIO, AaHbl MPaBUJIbHbIE OTBETbI HA AOMOJIHUTEIbHbIE BOMPOCHI.

OTMEeTKa«X0poLLO» - OCHOBHble TpeboBaHUs K pedepaTy U ero 3almTe BbIMOJHEHbI, HO MPKU
3TOM [OonyweHbl Hedo4YéTbl. B 4YacTHOCTW, MMEKTCA HETOYHOCTU B W3JOXKEHWM MaTepuana,
OTCYTCTBYET Jiormyeckasi nociefoBaTeNlbHOCTb B CY>XAEHUSIX, He BblAepxaH o06béM pedepaTa,
UMelTCa ynyuwleHnsa B OOPMJIEHUN, HE [AOoMNycKaeT CyLeCTBEHHbIX HETOYHOCTEW B OTBETe Ha
[OMONHUTESIbHbIN BOMPOC.

OTMeTKa «yZOB/IeTBOPUTENIbHO» - MMEITCA CYLIEeCTBEHHbIE OTCTYMNJIEHUA OT TpeboBaHU K
pedepnpoBaHnio. B YacTHOCTK, TeMa OCBelleHa NNLb YaCcTUYHO, A0oNYyLEeHbl PakTU4Yeckne ownbKu
B colep)aHun pedepaTa WUaM Mpu OTBETe Ha AOMNOJIHUTENIbHbIE BOMPOChl, BO BPEMS 3alUUThI
OTCYTCTBYET BbIBO/.

OTMeTKa «HeyaoBNeTBOPUTENbHO» - TeMa pedepaTa He packpbiTa, 0b6HapyXXuBaeTcs
CyLleCTBEHHOE HEeMoHUMaHne npobnemsl.

TPGGOBaHHﬂ K BbIMOJIHEHUIO TECTOBOIoO 3agaHuA

TecT - cucTemMa CTaHOApPTUM3MPOBAHHbLIX 3afaHW, MO3BOAAOWAS aBTOMaTM3MPOBaTb
npouenypy n3MepeHuns ypoBHS 3HaHUN 1 yMeHUn oby4atoLlerocs.

B TeCTOBbIX 3afaHMNAX UCMOJIb3YIOTCA YeThbipe Tuna BOMNPOCOB:
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- 3aKpbITas popMa - Hanbosnee pacnpocTpaHeHHas popMa 1 npeanaraeT HECKOJIbKO
anbTepHaTMBHbIX OTBETOB Ha MNOCTaBJ/IEHHbI Bonpoc. Hanpumep, obyyatouieMycs 3aiaeTcs BONpocC,
TpebyLlnii anbTEepHAaTMBHOrO OTBETa «[a» WIN <«HEeT», <«SABJISETCA» WIN <«He SBIAeTCs»,
«OTHOCUTCS» UM «HEe OTHOCUTCA» K T.n. TecToBoe 3afaHue, coAepyKalllee BOMPOC B 3aKPbITON
opme, BkOYaeT B cebs OOAUH WM HECKOJSIbKO TMpPaBUJIbHbIX OTBETOB U WHOrAa Ha3blBaeTCs
BbIOOPOYHbLIM 3allaHMEeM. 3aKpbiTas (opMa BOMPOCOB WUCMOJb3yeTCs TakXe B TecTax-3afda4vax C
BbIOOPOYHLIMU OTBETAaMU. B TeCTOBOM 3a4aHUN B 3TOM Cjlyvae ChOpPMYIMPOBaHbI YC/IOBME 3aa4m n
BCE HeoOXOoAMMble WCXO[Hble [aHHble, a B OTBeTax MNpeacTaB/ieHbl HECKO/IbKO BapUaHTOB
pe3yfnbTaTa peLleHns B YNCN0BOM unm bykBeHHOM Buae. O6y4aloLWNNCS OO/HKEH PeLlnTb 3a8a4y u
NnoKasaTb, Kakol 13 NpeacTaB/ieHHbIX OTBETOB OH MOJY4YUI,;

- OTKpbITas ¢(opmMa - BOMPOC B OTKPbITOM ¢opMe npenctaBnsieT cobon yTBepXxAeHue,
KoTopoe HeobxoAMMOo AOMOJIHUTL. [JaHHas popMa MoXKeT bbITb NpeacTaB/ieHa B TECTOBOM 3a4aHuN,
HanpuMmep, B BUAE C/IOBECHOIro TeKCTa, hopMybl (ypaBHEHUS), rpaduka, B KOTOPbLIX MPOMyLleHbl
CYLlEeCTBEHHblE COCTaBAAOLWIMNE - 4YaCTW C/IoBa UM BYyKBbl, YC/IOBHble 0003HAYEHUS, NUHUN UK
n306paXkeHns 3JIEMEHTOB CXeMbl U rpaguka. OO6y4YaloWWUACA [OO/KEH MO MaMATU BCTaBUTb
COOTBETCTBYHOLLME 3/IEMEHTLI B YKa3aHHble MecTa («NponycKu»);

- YCTaHOB/1eHNEe COOTBETCTBUA - B AaHHOM CJly4Hae O6y‘-lalO|J.l,eMyCﬂ npeanaratloT OBa CNncCkKa,
Mexny ajieMeHTaMn KOTopbiX ciiegyeT YCTaHOBUTb COOTBETCTBUE,

yCTaHOBJIEHMEe nocnegoBaTe/sibHOCTU - npegnosaraeT HeobxoQnMoCTb YCTaHOBUTb
npaBunJbHY NocaenoBaTesIbHOCTbL NpensiaraeMoro crnnucka cnos nnm cgpas.

TecTbl CrpynnMpoBaHbl Mo TeMaM. KoM4ecTBO TECTOBbIX BOMPOCOB B pa3fesie pas/InyHo, Y4To
obycnoBneHo 06bEMOM U3y4YaeMOro MaTepurasa n ee TPYA0EMKOCTbIO.

DopMYNPOBKN BOMPOCOB MOCTPOEHbI MO CAeAYOWNM OCHOBHBIM MPUHLUMNAM:

BbiOpaTbh BepHble BapuaHThbl OTBeTa.

B nyHKTe npuBeneHbl KOHKPETHble BOMPOChbl M BapuaHTbl oTBeToB. Ob6y4atouiemycs
npeanaraeTcs BbibpaTb HOMEpP MNpPaBWUILHONO OTBETa W3 MpepslaraemMbiX BapuaHToB. Mpu 3ToMm
cnepyeT yyecTb Ba)kHoe TpeboBaHMe: B OTBETaX K 3afaHuio 0b6a3aTeNbHO AO/HKEH ObiTb BEPHbIN

OTBET U OH A0JI>KEH BblTb TO/IbKO OAUH.

Obyyatowuiics Oo/KeH BbiIbpaTb BEPHbIA OTBET Ha MOCTAB/IEHHbIA BONPOC U CBEPUTbL €ro C
NPaBU/IbHLIM OTBETOM, KOTOPbIN AAeTCs B KOHLLE.
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8. YyebOHO-MeTOAMYEeCcKOe u uH(hOopMauMOHHOe obecneyeHne AUCLUMNJIUHDI
(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue CcblIKa

LLinnayes, B. C. Bbicliasi MaTemMaTuKa : y4ebHuk / B. C. https://znanium.ru/catalog/document?id=432301
Llnnayes. — MockBa : NUHOPA-M, 2024. — 479 c. — (Bbicwiee
obpasoBaHue). — DOI 10.12737/5394. - ISBN
978-5-16-010072-2. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2085943

8.2. lononHuTesNibHaA nurtepaTtypa

HasBaHue CcbsIKa

LLinnayes, B. C. Bbicliasi MaTemMaTuKa : y4ebHuk / B. C. https://znanium.ru/catalog/document?id=432301
LLinnayes. — MockBa : UHDPA-M, 2024. — 479 c. — (Bbicwwee
obpa3oBaHue). — DOI 10.12737/5394. - ISBN
978-5-16-010072-2. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2085943

8.3. MHPOPMaALMOHHO-TENIEKOMMYHUKALMOHHbIE pecypchbl ceTu «MIHTepHeT»

Znanium.com. ba3oBas KONNEKUUs : S/IEKTPOHHO-6MbnoTevyHasa cuctema : cant / 000 "Hay4yHo-
nsgatenbckuinm ueHTp UHgpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHunsa: 06.06.2019). - Pexxmm gocTyna: s 3aperucTtpup. nosib3oBaTtesien. - TEKCT:
3/1eKTPOHHbIN. ®oHA DBC dhopMUpyeTcs C y4eTOM BCEX N3MEHEeHUI obpa3oBaTesbHbIX CTaHOAPTOB U
BKJ/It0OYaeT y4ebHuku, y4ebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTauunm,
3HUMKIONeann, CNoBapu U CNpaBoOYHUKN, 3aKOHO4ATE/IbHO-HOPMAaTUBHbIE [OKYMEHThI,
crneuvanbHble Nepuoanyeckmne n3gaHnusa n n3gaHus, BbiNyckaemMmble ndgaTtenbCTsaMmum By30B.96C
«KOHCynbTaHT CTygeHTa». HedpTb 1 ras : cTyaeH4Yeckasn 3/ieKTpoHHas bubnnoTteka : cant / 000
«Monntexpecypc». dneKTpoHHas bubnnorteka TexHM4eckoro By3a. - Mockea, 2012. - . - URL:
https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2016-003.html - Pexxum goctyna: ans
3aperucTpup. nosib3oBaTesnen. - TeKCT /IEKTPOHHbLIN. ABNAETCA 31eKTPOHHOM BubnnoTevyHom
cuctemon (3bC), npepocTaBasAoWENn OCTYN Yepes ceTb IHTepHET K y4ebHoM nuTepaType n
OOMNOSIHUTENIbHLIM MaTepuanaM, NPuobpeTeHHbIM Ha OCHOBAHUKN NPSAMbIX 4OrOBOPOB C
npasoobnagatenaMmu. NMoNHOCTLIO COOTBETCTBYET TpeboBaHUAM hefepasibHbIX FOCYAapPCTBEHHbIX
obpa3oBaTeNbHbIX CTaHAaApPTOB TpeTbero nokoneHus (ProcC BO 3+) K koMnaekToBaHUO bubnuoTex,
B TOM 4MCJI€ JIeKTPOHHbIX, B YaCcTU (hOpMUPOBaAHUA POHLOB OCHOBHOW U AOMOSIHUTENIbHON
nutepaTypsl, ana CMO, BO n acnupaHTypsbl. http://znanium.com/catalog/ IPRBooks. ba3oBas
KOJINEKLUUS : 3/IEKTPOHHO-6MbnnoTevyHas cuctema : canT / ObLecTBo C orpaHUYeHHON
oTBeTCTBEHHOCTbIO KoMmnaHua "An M Ap Meguna". - Capatos, 2010 - . - URL:
http://www.iprbookshop.ru/586.html - Pexxum goctyna: ona 3aperncTpup. rnonb3oBatesien. - TekcT
3NEeKTPOHHbIN. ABNAeTCA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM 3N1EKTPOHHBIM PecypcoM Ans
BbICLLUMX U CpefHUX creunanbHbiX y4ebHbiX 3aBeAeHU, Hay4YHO-UCceaoBaTelbCKUX MHCTUTYTOB,
ny6anyHeix 6ubnuoTek, npruobpeTatownx KOpnopaTUBHbLIN AOCTYN A8 CBOMX obyvatomxcs,
npenopaBaTenen u 1.4. 9bC BkatoYaeT y4ebHyO U Hay4YHYIO nTepaTypy NO HaNpPaB/IEHNAM
NoAroTOBKW BbICLLEro N cpeaHero npodeccrnoHanbHoro obpasosaHus.
http://www.iprbookshop.ru/586.html HaunoHanbHas anekTpoHHasa 6bubnuoTteka (HIB) :
hepepanbHasa rocyfapcTeeHHasa MHMOPMaUNUOHHAA cncTteMa : canT / MUHUCTEPCTBO KyJbTypbl
Poccuiickon ®epepaunmn, Poccuinckas rocygapcTeeHHas 6bubnmoteka. - MockBa, 2004 - - URL:
https://H36.pd/. - Pexxum gocTyna: Ans 3aperncTtpup. nosb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. HIb -
npoekT Poccuinckonm rocygapcTtBeHHon bubnnortekn. HaumHasa ¢ 2004 r. NpoekT HaunoHanbHas
3nekTpoHHaa bubnmnoteka (HOB) pa3spabaTbiBaeTcsa BegyLLMMM poccmncknmm bubnmotekamm npum
nopnepxke MuHucTepcTBa KynbTypbl Poccunckon ®epepaunmn. OcHoBHasa uenb HIb - obecneyunTb
csBoboHbIN AOCTYN rpaxkaaHaMm Poccnnckon depepaumnm Ko BCeEM M3aHHbIM, N3[aBaeMbIM U
XpaHAaWmMMca B poHAaX POCCUNCKUX BNBANOTEK N3aHUSAM U Hay4YHbIM paboTaM, - OT KHUXHbIX
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NaMATHMKOB UCTOPUM U KYJIbTYpPbl, 40 HOBENLLMX aBTOPCKUX NMpon3BeneHnii. B HacTosLee BpeMs
npoekT HIb BktoyaeT 6onee 1.660.000 aneKTpoHHbIX KHUT, 6onee 33.000.000 3anucen
KaTanoros.POCCUNCKASA HAUNOHANbHASA BUBJIMOTEKA (PHB) : cainT / Poccuitckast HaumoHanbHas
bubnunoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ons 3aperucTpup.
nonb3oBaTenien. - TeKCT: 3IEKTPOHHbLIN. "... 04HA N3 KPYMHENLWMNX B MMPE 1N BTOpPas Mo BeJn4nHe
oHaoB B Poccmnnckonm degepaunm - CAYXKUT POCCUACKON KYSIbTYpPE N HayKe, XpaHUT
HaLMOHaIbHYIO MaMAaTb, CNOCOBCTBYET NPOCBELLEHMI0 HacenaLWwmx Poccnio Hapoa4oB U
pacnpocTpaHeHUto naen rymaHmsMma. ... B pongax bubnmotekun xpaHutcsa 6onee 38,6 MaH 3K3.
NpousBeAeHNn NeYyaTn N NHbIX NHPOPMALMOHHbLIX PECYPCOB, B TOM YMNCIE N Ha 2NIEKTPOHHbIX
HOCUTENAX, AOCTYMNHbIX LUNPOKOMY Kpyry rnonb3oBatenen. ExxerogHo PHB nocewaeT okono 850 ThiC.
YynTaTesien, KOTOPbLIM BblAaeTca A0 5 MAH U3aHM, K ee 3NeKTPOHHbLIM pecypcaM obpallatoTcs 3a
rof cebiwe 10 MAH yAalieHHbIX Nonb3oBaTenen. ... CoOXpaHasa KyNbTYPHYIO N UCTOPUYECKYIO
npeeMCcTBEeHHOCTb, BEPHOCTb BUBNOTEYHBIM TPaaNLNAM, 3aJI0)KEHHbLIM elle B IMnepaTopCKon
My6nnyHon 6ubnnoteke, PHBb ceroaHs — coBpeMeHHoe MHHOoOPMaLIMOHHOE yYpeXaeHue,
OCHalLleHHOEe HOoBENWWM 060py0BaHNEM U CBOEBPEMEHHO OTBEYatoLLEEe Ha HaCyLWHble Bbl30BbI
BpemeHn." (umnTaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/
eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnmorteka : cant. - Mocksa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum gocTtyna: Ana 3aperncTpup. nonb3oBatesien. - TeKCT:
9NeKTPOHHbIN. MnaTopma eLIBRARY.RU 6bina co3gaHa B 1999 roay no nHuumatnee POCCMNCKOrro
hoHOa hyHAaMeHTasbHbIX UCCefoBaHNN AN obecrnevyeHns POCCUNCKUM YYEHBIM 3/IEKTPOHHOI O
JO0CTyna K BeAyLUMUM MHOCTPaHHbLIM Hay4YHbIM n3gaHuam. C 2005 roga eLIBRARY.RU Havana paboTy C
PYCCKOA3bIYHbIMU NMyBAMKaLNAMN N HbiHE ABASETCSA BeAyLlen SINEeKTPOHHON 6ubanoTekom Hay4yHom
rnepuoanKun Ha pycckoM asblke B mupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
3/1eKTpOHHan bubnnoTteka : canT. - MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
nocTyna: ans 3aperncTpup. nosb3oBaTtenen. - TEKCT: 371IeKTPOHHbIN. KnbepJleHMHKa - 3To Hay4Has
3/1eKTpPOHHaa bubnnoTteka, NOCTPOEHHAs Ha NMapaaurme oTKpbiTon Hayku (Open Science),
OCHOBHbIMW 3a4a4aMn KOTOPOW ABNAETCA NoNynapm3aumna HaykKn N Hay4HOM OeaTeNbHOCTH,
06LEeCTBEHHbIN KOHTPOJIb Ka4yeCTBa Hay4YHbIX Nybankauun, pa3Butne MexxanucUunnanHapHbIX
nccnenoBaHUin, COBPEMEHHOMO NMHCTUTYTa HAaY4YHON peLeH3nun, NoBbILLEHNE LNTUPYEMOCTH
POCCMNCKONM HAyKn U NOCTpoeHne nHpacTpyKTypbl 3HaHUI. https://cyberleninka.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

[na ctygeHToB o4HoU ¢hopMbl 0byHeHns

Y4yebHbI NaaH gucumnnanHbl npeaycMaTpmBaeT npoBegeHmne NeKUMNOHHBbIX, MPaKTUHECKNX 3aHATUN. MaTelean pa36|/|T Ha TeMbl, KaXXabl N3
KOTOPbIX BKJZTIOYaET NeKLMOHHbIN MaTepuan, npakTn4eckne pa60Tb| n nepevYeHb TeM npegHa3Ha4yeHHbIX 014 CaMOCTOATEJ/IbHOI0O U3y4eHun4.

[Mocne Ka>kaoro NeKuMoHHOro 3aHATUA CTYLEHT O0J/IXKEeH NMPOCMOTpPeTh BaKOHCI'IeKTI/IpOBaHHbIIZ MaTepunasi, C NOMOLLbIO yqe6H0|7| NnnTepaTypsl,
pPeKOMeHAO0BaHHbIX WUCTOYHUKOB ceTn WHTepHeT pa3o6paTb MOMEHTbI, OCTaBLUMECA HEeNOHATHbIMW, OTBETUTb Ha KOHTPOJIbHbIE BOMPOCHI,
npmneogmnMmblie B KOHLLE Kakaowm Temsbl. B cnly4ae eCJim Ha Kakne-1o BOMNpocChl HaWTW OTBET He yOanocCb, CTyOoeHT OO0J1KeH 06paTI/ITbCF| Ha cnepyouem
3aHATUN 3a Pa3bACHEHUAMU K NpenoaaBaTesito.

MpaKTUYeckme 3aHATUA NpeaHa3HavYeHbl A5 3aKpenJieHns TeopeTUYECcKoro MaTepuasna, Noay4yeHns NpakTUYeCKMUX HaBbIKOB, POPMUPOBAHNS
OTAEeJIbHbIX KOMMEeTeHUNn. MNepea 3aHATUEM CTYAEHT A0JKEH MOBTOPUTb OTHOCALMIACSA K YKa3aHHOW NpenojaBaTenemM TeMe maTepuan. Bo Bpems
npoBeAeHnNs NPaKTUYECKOro 3aHATUA CTYyAeHT [AOJ/DKEH BbIMOJIHUTL BCe 3alaHus. o ntoraMm BbINMOJIHEHHOW paboTbl HEOGXOAMMO MPEencTaBUTb
pe3ynbTaTbl MpernogaBaTesilo, OTBETUTb HAa KOHTPOJIbHbIE BOMPOCHI, MPUBOAMMbIE B METOAUYECKUX YKa3aHUAX K BbIMOJIHEHUIO MPAaKTUYECKUX
3aHATUN.

Ona MOMHOLEHHOr0 OCBOEHUSI TeM, BbIHECEHHbIX Ha CaMOCTOSATeNbHOE n3yvyeHne HeobxoaMmMo MOJb30BaTbCA NNTEPATYPON MMEIKLLENCS B
bnbnmnoTteke n peKoMeHOOBaHHOM NpenogaBaTesieM, 4OCTYMNHbIMU NCTOYHNKAMMN SIEKTPOHHOM BrnbnnoteyHonm cnctemsl n cetn MHTepHeT. B paboyen
nporpamMMe No OMCUUMANHE NPUBOANTCA NEPEYEHb BCEX N3yYaeMblX TeM, NpakTU4eckmnx paboT, a Tak)Ke OCHOBHas, AOMNOJIHUTENbHAA NInTepaTypa,
CCbIJIKN Ha UCTOYHUKMN U3 SJIEKTPOHHON BrnbanoTedyHom cnctemsl U ceTn NIHTepHeT. B cnyyae ecnm Kakne-To BOMPOChl OCTAOTCHA HEACHLIMY BO BpeMS
ayOUTOPHbIX 3aHATUIN UKW KOHCYbTauuni, Heobxoanmo obpaTUTbLCA K MpenonaBaTesto.

MpOoMeXXyTO4YHbI KOHTPOJIb - 3a4eT - MPOBOANTCSA OYHO, B YCTHOW chopme. Ha MoAroToBKy K OTBETY CTYAEHTY OTBOOUTCA He MeHee 20 MUH.
Mo xody oTBeTa CTyAeHTa npenojasaTesib MMeeT NpaBo 3ajaBaTb AOMNOJIHNTESIbHbIE BOMNPOCHI B YCTHOWN hopMe.

Onsa cTyneHToB 3a04HON hopMbl 06y4eHns
AyONTOPHbIE 3aHATUA COCTOAT U3 NIEKLUA U NpakTU4eckux paboT B nepmoa yCTaHOBOYHOW N 3K3aMeHaLMOHHOW CeCCUi.

B nepwnopg yCTaHOBO‘-IHOIZ ceCCMn CTyOoeHTbl 3HaKOMATCA TaKXe C MnepevyHeM U3y4HaeMbliX TeM, BbINMOJIHAEMbIX MPaKTUNYeCKUX pa60T,
KOHTPOJIbHbIX BOMPOCOB, NpaBuJiaMn BbINOJIHEHNA 3ajaHun, pacnncaHnemMm KOHch'IbTaLI,I/IIZ.

B nepuoa mMexay yCTaHOBO‘-IHOVI N dK3aMeHaLMOHHON ceccusamm CTyOoeHT 3HaKOMUTCA C BblHECEHHBIMM Ha CaMOCTOATEeJIbHOE Mn3y4deHune

TemMamn. B cryyae BO3HMKHOBEHWSI BOMPOCOB CTYOEHT MOXXeT o00paTuTbCs K MpernogaBaTesiio JIMYHO WU MO 3/eKTPOHHOW rnoyTe. B
3K3aMeHaUMOHHY0 CeCCU0 CTYAEHT NpeacTaBisieT pe3y/ibTaTbl BbINOJIHEHUS NPaKTUYEeCKMX paboT, oTBEYaAeT Ha BOMPOCHI NpenonaBaTesns rno HAM.
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MpOMeXXyTO4YHbI KOHTPOJIb - 3a4eT - MPOBOANTCSA OYHO, B YCTHOW chopme. Ha mMoAroToBKy K OTBETY CTYAEHTY OTBOOUTCA He MeHee 20 MUH.
Mo xoOy oTBeTa CTyAeHTa npenojasaTesib MMeeT NpaBo 3ajaBaTb AOMNOJIHUTESIbHbIE BOMNPOCKHI B YCTHON hopMe.

9.3 PekoMeHaauum No UCNoOJib30BaHUIO MaTepUuasioB OUCLUNJIUHbI

Mepepn N3y4eHMeM OUCLUMINHBI CTYOEHT AOJ/IKEH 03HAaKOMUTLCSA € paboyven nporpamMmmon, rae npmeeneHa Bcsa Heobxogmmasa nHgopmaumsa o
CTPYKTYpe Kypca, NnepevyeHb TeM, INTepaTypbl, NHbIX NCTOYHUKOB HEOBX0AMMOWN MHGOPMaL MK, YKa3aHbl hopMupyemblie KoMmneTeHuun, TpebosaHms
K OCBOEHMIO ANCLUMJINHBI, BONPOCHI K 3a4eTy, a TakXXe faHHble MeTOANYECKNE yKa3aHNsa N0 N3YYEHUNIO AUCUNMAUHBLI. MMHUMaNbHO HeobXxoanMbIN
TeopeTUYeCcKnin MaTepuman npmBedeH B KOHCMNekTe siekuun. CTyoeHTy pPeKOMeHAYyeTCs Mocjie KaXKAoro JIeKUMOHHOro 3aHATUS obpawaTbCcs K
KOHCMEKTY NeKUWN, 4TO MO3BOJIAET Nydlle 3aKpenuTb U3yHYeHHbIn MaTepuan. lNepel KaXKAbiM MNPakTUYECKUM 3aHATMEM MO COOTBETCTBYHOLLUM
MeTOANYECKUM YKa3aHMAM HeobX04NMO 03HAKOMUTLCS C COAEP)KAHMEM U MOPAOKOM BbIMOJHEHUS NMJAHUPYEMON K BbINOJIHEHNIO paboThbl, MONb3YSACh
KOHCMNEKTOM NIEKLIUA N PEKOMEHAYEMON INTEPATYPON MOBTOPUTb OTHOCALLMNNCS K Teme paboTbl TeEOpPETUYECKNI MaTepuan.

9.4 PekoMeHpauum no pabore c oOCHOBHOM U PEKOMEHAO0BAaHHOW IMTepaTypon

B paboyein nporpamMmmMe coaoepxnTcs nepevyeHb BCEX U3yYaeMblX B paMKax JaHHOMo Kypca TeM, NpakTu4eckmx paboT nu pekoMeHO0BaHHbIX Mpu
UX U3YyYeHUU NCTOYHUKOB. HeobxoomMo MOMHUTb, YTO B KOHCMNEKTEe JIeKUUN COAEPXUTCH TOJIbKO MWHMMAaJSIbHO HeobXoAMMbIA TeopeTuyHecKui
MaTepuan, Mnpu CamMoCTOATENbHOM W3y4YeHUU TeM, MOAFOTOBKE K MPaKTUYECKUM 3aHATUAM U MNPOMEXYTOYHOMY KOHTpPoa Heobxoanmmo
NoJIb30BaTbCH PEKOMEHA0BaHHON Kak OCHOBHOW U AOMNOJIHUTENbHON INTEpaTypon, Tak U NCTOYHUKaMUN 31EKTPOHHbIX BUBANOTEUYHbIX CUCTEM N CeTH
NHTepHerT.

JinTepaTypa, pekoMmeHayeMasi B Ka4ecTBe OCHOBHOW, Haubosiee NOMHO OTPaXkaeT COAEep)XaHue AaHHOro Kypca, No3TOMYy Mpu NoAroToBKe
HeoOX0AMMO NMPenMyLLIeCTBEHHO M0JIb30BaThCA €10, HO OTAe/IbHble U3 PAacCCMaTPMBAEMbIX BOMPOCOB JlyYlle OCBeLleHbl B crelnabHbiX UICTOYHUKAX,
KOTOpble MPUBOAATCA B CMNUCKE [AOMOJIHUTENLHON NUTepaTypbl. TakXe Tyla OTHEeCEHbl WCTOYHWUKW, coleprKaljMe HeobXOoAUMbIA CNPaBOYHbLIN
MaTepwuan, gallime peTpoCcneKTUBHbIA 0630p paccMaTpuBaeMbIX TeM, HeobxoaMMble NpU MOAroTOBKE AOK/IAL0B.

9.5 PekoMmeHgauum no pabore c TeCTOBOW CUCTEMON
Mpome)XyToYHOe TeCTUPOBaHME ABASETCS OAHUM U3 BUOOB KOHTPOJSA 3HAaHUIN CTYAEHTOB, MO3BOJISAIOWNM NpenogaBaTe o BbICTaBUTb OLLEHKY

B BEOOMOCTb y4€Ta yCneBaeMoCTu. I'Ipeno,u,aBaTenb MMEET MNpaBO NpPoBOAUTb AOMOJIHNTEJIbHbIE online MeponpuaTna no BbiABAEHNIO OOCTMXKEHUN
CTyoeHTa an4d 060CHOBaAHHOIO BbICTaB/IEHUS OLLEHKMN.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

7-Zip CBob6oAHAA NLEH3USA

Adobe Reader DC CBoboaHas nmueH3uns

Microsoft .NET Framework 4.7 CBo6oaHasa nnueH3uns

Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

AHTMBMpYC kaspersky endpoint security JineH3noHHbIM gorosop ot 17.02.2021 Ne 203-20122401

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

Kaxxablii obyvatloLniics B Te4eHne Bcero nepmoaa obyyeHus obecneyeH NHAVMBMAYAIbHbIM
HEOrpaHWYEHHbIM OOCTYMOM K 3JIEKTPOHHO-BUBNINOTEYHBIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KonnekUns : INeKTPOHHO-6ubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTENbCKUN LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. noab3oBaTenen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX U3MEHEHWIA
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTauumn, sHUMKIONEAMN, C10BapyU 1 CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepvoanyeckne N3gaHna n n3faHns, Bbinyckaemble ndgatenbcrsamu By30B8.9b6C «KoHCynbTaHT cTyAeHTa». HedTb nras:
CTyAeHYeckasn 371eKTpoHHas 6ubnunoTteka : cant / OO0 «[Monntexpecypc». INeKTpoHHaa 6ubnnotTeka TeXHNYECKOro By3a. -
Mocksa, 2012. - . - URL: https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2016-003.html - Pexxum gocTyna: ons
3aperncTpup. rnosibdoBaTtesien. - TEKCT 3JIEKTPOHHbIN. ABNAETCSA 31eKTPOHHON bubnmnoTtevHonm cuctemon (36C),
npefocTaBAsAoLLEeN [OCTYN Yepe3 ceTb IHTepHeT K y4ebHon nuTtepaType 1 AONOJHUTENbHLIM MaTeprnanamM,
nprvobpeTeHHbIM Ha OCHOBaHUM NPAMbIX AOrOBOPOB C NpaBoobnagatensamu. NMonHOCTbIO cooTBETCTBYET TpeboBaHMaM
henepanbHbIX FOCYAapCTBEHHbIX 0bpa3oBaTesibHbIX CTaHAAPTOB TpeTbero nokoneHunsa (ProcC BO 3+) K KOMNNEKTOBAHUIO
6161M0TEK, B TOM YMC/1€ INEKTPOHHBIX, B HaCcTN (POPMMPOBAHNA (DOHLOB OCHOBHOW W AOMOJIHUTENLHOW INTEpaTypbl, ANS
CIno, BO n acnupaHTypsl. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekums : 31eKTPOHHO-6ubnnoTeyHas cuctema : cant / O6LLeCTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KomnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpup. nonb3oBaTenel. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3/1IeKTPOHHbLIM PeCypCcoM A5 BbICLUNX U CPefHUX CneunanbHbiX y4ebHbIX 3aBeAeHNN, Hay4HO-1CcCnenoBaTebCKUX
WHCTUTYTOB, NybnnyHbIx 6ubnnoTek, npuobpeTaoLmx KOpnopaTMBHLIA AOCTYN A1A CBOMX 0OyYaloLmxcs, npenogaBsaTenen
n T.4. 9bC BKJOYaeT y4ebHyo N Hay4YHyl0 nnTepaTypy Mo HanpaB/ieHNSM NOATOTOBKWN BbICLLEro U CPeaHero
npodgeccnoHanbHoro obpasosaHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHaa rocygapcTBeHHas MHOOPMaLMOHHAA cucTema : CanT /
MnHUCTEpPCTBO KyNbTypbl Poccninckon ®epepaunn, Poccuinckasn rocysapcreeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxum pocTyna: gns 3aperncTpmp. nojib3oBaTesieln. - TEKCT: 3N1eKTPOHHLIN. HIb - npoekT Poccuinckonm
rocynapcteeHHon 6ubnnotekun. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUACKMMN BubnnoTekamm npyn nogaepxxke MnHuUcTepcTBa KybTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHBIN AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeEM
N34aHHbIM, U34aBaeMbIM U XPaHALLMMCS B (DOHAAX POCCUACKNX BMBNINOTEK N34aHNSAM N HayYHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB MCTOPUM U KYyNbTYypbl, O HOBENLLMX aBTOPCKMX Npon3BeAeHnin. B HacTosAwee Bpema npoekT HIb BkovaeT
6osee 1.660.000 3n1eKTPOHHbLIX KHUF, 6onee 33.000.000 3anucen kaTanoros.POCCUNCKAS HALIMOHANIbHASA BUBJINOTEKA
(PHB) : cannT / Poccuintckas HaumoHanbHas 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ons
3aperncTpup. nosb3oBaTenen. - TeKCT: 3/IeKTPOHHbIA. '... 0AHa U3 KPYNHENLWNX B M1Upe 1 BTOpas Mo BesanydmHe (hoHO0B B
Poccunckon ®depepauunm - CAy>KUT POCCUNCKON KYyNbType N HayKe, XpaHUT HaLMOHaNbHY0 NaMsaTb, cnocobcTeyeT
MPOCBELLLEeHMIO Hacensowmx POCCU0 HAPOAOB U pacnNpOCTPaHEeHMo naen rymaHumsma. ... B oHgax bubnnotekn xpaHutcs
6onee 38,6 MJIH 3K3. Npon3BeAeHN NeYaTn U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YUC/IE U Ha 3/1€KTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocewwaeT okoso 850 ThiC. YuTaTenem, KoTopbiM
BblAAeTCa A0 5 MJIH U3JaHUn, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
nonb3oBaTesien. ... CoOXpaHasa KyNbTYPHYIO N NCTOPUYECKYIO MPEEeMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanLmam,
3a/10)XXeHHbIM eLle B imnepaTopckon MybnuyHon 6ubnuoTteke, PHB cerogHsa — coBpemMeHHOe MHpopMaLMoHHoe
yypexzaeHue, ocHalleHHoe HoBewnM obopyioBaHMEM N CBOEBPEMEHHO OTBEYaloLLee Ha HacCyLHble BbI30Bbl BDEMEHN.'
(umTaTa c canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Hasa anekTpoHHas bubnumoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pexxum pocTyna: Ans 3apeructpup. nonb3oBaTeniein. - TEKCT: 3NeKTPOHHbIN. MNMnaTtdopma eLIBRARY.RU 6bisia co3fnaHa B
1999 roay no nHnumaTmee Poccminckoro hoHaa pyHOaMeHTallbHbIX NCCenoBaHuin ons obecneyeHns POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 AOCTYyMNa K BeAYLWMUM NHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOSA3bIYHBIMWU NYBANKALNAMUN U HbIHE ABNSETCA BeAyLLel SN1eKTPOHHONW 6bInoTeKon Hay4yHOM NepNoanNKIN Ha PyCCKOM
a3blke B Mupe. https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has anekTpoHHasa bubnmoteka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
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Ha3BaHue

[oCTyna: Ansa 3aperncTpup. nosb3oBaTenen. - TEeKCT: 3/IeKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4YHas 3/1eKTPOHHas
6rnbnnoTeka, NOCTPOEHHaa Ha NapagurMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOM SBNSIETCS
nonynspusaums HaykKn n Hay4YHo AeATEeNIbHOCTU, 0OLLECTBEHHbIN KOHTPOJIb KavyecTBa Hay4YHbIX Nybnnkauunii, passmtue
MEeXANCUNMINHAPHbBIX UCCNeN0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLeH3unun, NoBbILLEHNE LUTUPYEMOCTH
POCCUINCKON HAayKK N MOCTPOEHME NHPACTPYKTYpPbl 3HaHWI. https://cyberleninka.ru/

Ona oby4atowmxcsa obecneyeH goctyn (yoaneHHbIM AOCTYN) K CNefyowmm COBpeEMEHHbIM
npodeccnoHanbHbiM 6a3am gaHHbIX, MHHOPMALNOHHBIM CAPaBOYHbIM U MONCKOBbLIM CUCTEMAM:
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

NabopaTopusa no nHcopmaTuke;
YyebHasa ayanTopus ons NnpoBeneHus
KYPCOBOIr0 NPOeKTMPOBaHUSA
(BbINONHEHNA KYPCOBbIX paboT)
(®_apgmunH-A-302) 385140, Pecnybnuvka
Apnbiresi, TaxTaMyKancKkuin pamoH, nrt.
A6noHoBckun, yn. Ceasum, gom Ne 11,
ALMUHNCTPaTUBHOE 3JaHMe

Paboyee mecTo npenofasaTens,
rnocagoyHble MecTa Nno KOJn4ecTBy
obyyatowmxcs, y4ebHas nocka,
rnepcoHasbHble KoMnbloTepbl (10 WwT.);
nporpammHoe obecnedverHune: Windows
10 Pro 64-bit (JlnueH3uns : kon
npoaykTa 00331-20070-64990-AA980);
7-Zip - 6ecnnaTHas MicrosoftOffice -
nunueH3noHHas; Kasperskylab-
26FE-000451-5729CF81; K-
LiteCodecPack-6ecnnaTtHas;
MicrosoftAnalysisServices- 6ecnnaTHas;
MozillaFirefox- 6ecnnaTHas;
GoogleChrome-6ecnnaTHas;
AdobeAcrobat 11.0 - 6ecnnaTHas;
O0EMOHCTpPaLNOHHbIE NJaKaTbl:
"MonesHoe npu paboTe 3a
KoMmnbtoTepoM", "Cxema paboTbl
KoMnbloTepa", "Anropntmsbl",
"NHopmaTurKa 1 nHpopmaumsa"

7-Zip CBoboaHasa nuueH3snsAdobe
Reader DC CeobogHas
nnueH3naMicrosoft .NET Framework 4.7
CeobopgHas nuueH3nsaMicrosoft Office
Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095AHTUBUpPYC
kaspersky endpoint security
JInueH3noHHbIM gorosop oT 17.02.2021
Ne 203-20122401
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