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|. AHHOTAMS

1. Ienn u 3a1a4y AUCHUILTHHBI

IensiMu  OCBOGHMSI JTUCHMIUTHHBI  <«J{OMONHHUTEBHBIE TJIaBbl MaTeMaTHYECKOTO
aHaNM3a»  SBISICTCS  YIUYyOJIGHHOE  M3YyYEHHE OCHOBHBIX  0a30BbIX  MOHSITHH
MaTeMAaTUYECKOro aHanmu3a HeoOxoauMbix s ocBoenuss OOIl u mocnemyronieit
MPo(eCCHOHANBHON JIeATETbHOCTH.

3anaun:

e (opMHpOBaHUE 3HAHUN O MATEMATUKE, KAK 0COOOM cIioco0e MO3HAHUS MUPa U
o0pase MBIILIeHHUs, OOLIHOCTH €€ MOHATHUI U MPE/ICTABICHHUIA;

e BbLIPAOOTKA YMEHUIl M HABBIKOB PEIICHUS MATEMAaTHUECKU (hOPMATH30BAHHBIX
3amay;

e (OpMHUpPOBaHHE TEOPETHUYCCKUX 3HAHUA 10 MATEeMAaTHYECKOMY aHAIU3y
(OCHOBHbBIC TIOHSITHS, ONPEACICHNUS, TECOPEMbI U (PAKThI) HEOOXOIUMBIX JJISI U3YUCHUS
MOCIEAYIONMX  MAaTeMaTHUeCKHX M CHCHHAJbHBIX  JUCHUIUINH,  PEUICHHs
SKOHOMHMYECKHX M MPUKJIaTHBIX 33aa4;

® T0Jy4YE€HUE HEOOXOJIUMBIX HABBIKOB TEOPETUUECKUX UCCICIOBAHUIN PEIICHHS

MPAKTUYECKUX 33]1a4, HeOOXOAUMBIX B Oyayleil mpohecCHOHATBHOM esITeTbHOCTH.

2. MecTo IUCIMILIMHBI B CTPYKTYpPeE 00pa30BaTe/ILHOM IPOrpaMMbl

Hucimmuimaa  oTtHOocHTCST K (OPMHpYyeMOH — y4acTHHMKaMH — 00pa3oBaTelbHBIX
OTHOIIEHWH dYacT Onoka 1 — K JUCIMIVIMHAM, YIIYOJSIONIMM YHHUBEPCAIbHBIC
KOMIIETEHIIMH 1 (JOPMHUPYIOIINM MPO(ecCHOHATIBHBIE KOMITETCHIH.

JUCIUILIMHA UMEET JIOTUYECKHUE U COJEPHKATEIbHO-METOJUUECKIE B3aUMOCBSI3U CO
BCEMHU MaTEMaTHYECKIMH W €CTECTBEHHOHAYYHBIMH JUCHUIUIMHAMH (B YaCTHOCTH,
MaTeMaTHYeCKHM aHaJIM30M) U HEOOX0quMa TS M3YUSHUS] STUX JUCIHTLTHH.

Jns ocBOEHHMS AMCLMIUIMHBI HEOOXOIMMBI YCTOMYMBOE 3HaHUE LIKOJBHOTO Kypca
MaTeMaTHKd M HAJMYHEe YCTOWYMBBIX HABBIKOB PaOOTHI C OOBEKTAMH >JIEMEHTapHOM
MaTeMaTHKH.

HuctunnuHa n3ydaercs Ha 1, 2 kypcax (1 — 4 cemecTpsr).

3. O0bémM mucunmanHbL: 12 3a4éTHRIX equHuIl, 432 akageMHUIECKHX vaca,
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B TOM YHUCJIE:

KOHTAKTHAas1 ayAuTOpHas padora: 140 yacos,

B TOM YHCJIC: TPAKTUICCKUEC 3aHATUSA 140 4acoB, B TOM YUCJIC IPAKTHYCCKasA IMMOATOTOBKaA

10 gacos;
camocTosiTe/IbHas padora: 292 yaca,

B TOM YHCJIE KOHTPOJIb 27 4acoB.

4. TInanmpyemble pe3yJIbTAThI

oﬁyqemm mo JaUCHMILIUHE,

IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHMSI 00Pa30BaTeJbHONH MPOrpaMMbI

[Tnanupyemble pe3ynbTaThl OCBOCHHS

[nanupyemble pe3ynbTaThl 00yYEeHHU 110

HCCIICIOBATEBCKYI0 PaboTy Ha OCHOBE
MAaTEeMaTHYECKHX U €CTECTBEHHBIX HAYK,
OCHOB TIPOTrPaMMHPOBAHHUS u
MHPOPMAIMOHHBIX TEXHOJIOT I

00pa3oBaTeTbHON MPOTPaMMEI JICIUTLIAHE
(popmupyemble KOMITETEHIIMH )
IIK-1 Cnocoben ocymectssaTs HaydHo- | ITK-1.1 AxTyanmusupyer 0a3oBbIe 3HaHUA

MaTeMaTHYeCKUX W CCTECTBCHHBIX HAyK, OCHOB
HPOTrPaMMHPOBAHHUS u HUHPOPMALIIOHHO-
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHI I PeIeHHUs
3a71a9 PO ECCHOHATIEHOM IeATETEHOCTH

TIK-1.2 TIpoBomur aHanmm3, 0OOCHOBaHHME M BBIOOP
PpelIeHUsI IPUKJIAHBIX 33714

5. ®opMa NPOMeKYTOUHOMH aTTeCTALMU M ceMecTpP NMPOXOsKIeHUsI

3a4éT (2 cemecTp), FK3aMmeH (4 cemecTp).

6. SI3bIk MpenoJaBaHuUs: PyCCKHIL.

COOTHECCHHBIC C




Il. Copep:kanme IUCUMIUIMHBI, CTPYKTYPUPOBaHHOe MO TemMaM (pa3jgejaM) ¢
YKa3aHHEM OTBEJeHHOT0 HA HUX KOJUYeCTBA AKAIEMUYECKIX YaCOB H BUIOB YUeOHBIX

3aHATHH

Konrakrhas pabora (uac.)
IIpakTrueckue
Jlexkun 3aHATHS

Konpons
caMocCTosI- Camocrosi-
TEIHHON TeJIbHas
pa6otsi (B | pabora (B T.4.
TOM 4HUCIIE KOHTPOJIB)
KypcoBast
pabora

YuebHas mporpamma —
HAaNMEHOBAaHHE PA3/IeNIoB U
TeM

Bcero (uac.)

BCCTO BCCTO

6 M. 4. NPAKMUYECKAs
no020moexa

6 M.Y. NPAKMUYECKAL
no020moexa

1 cemecTp

Paznen 1.
JlelicTBUTEILHBIE
yucaa
Harypanbhsle uncna.
ITpuHuun
MaTeMaTU4eCKOU
WHAYKLHH.
HepasenctBo
bepuymu. burnom
HrroToHa.

I'paHu 4yncnoBbIx
MHOX€eCTB. TeopeMsl 0
CyIIECTBOBAHHUH 6 0 0
rpaneii. CBoiicTBa
rpanel. [IpuszHaku
rpaHei.

Pa3znen 2. ®ynkuun
[onstue pyHKIMM.
OOmme cBolicTBa
¢yskuuii. O6pa3 u
pooOpa3 MHOXKECTBA
IIpU OTOOPAKEHUH.
Knaccugukanus
¢byHKIMI
(MHBEKTHBHEIE,
CIOPBCKTUBHEIE,
OHEeKTHBHBIC
0TOOpaXKeHus).




Kommozunms
¢ysakuuii. O6parHas
¢dbyHKIMA. Y CIoBus
CYILIECTBOBAHMS
00paTHOI.

YucnoBbie PyHKIUH.
OrpaHu4eHHBIE,
MOHOTOHHEIE,
MIepUOANIECKHE,
YeTHbBIE U HEUSTHBIC
¢yskunu. HesiBHOE
3a/laHue (PYHKIIHU.
ITapameTpuueckoe
3a/1aHue (YHKIUH.

DOneMeHTapHbIe
¢ynkmu. CBoiicTBa
0a3UCHBIX
3JIEMEHTapHBIX
GyHKIHH.
Knaccugukanus
3JIeMEHTapHBIX
¢$hyHKIMi.

Paznen 3. Ipenea
YUCJIOBOM
MoCIe10BATEILHOCTH.
IIpenen uyncnoBoi
MOCJIEI0BATEILHOCTH.
OCHOBHBIC CBOMCTBA:
CX0JIMMOCTh U
apudmeTnyeckue
OTIepaIiH.
[IpenensHbI Epexon
B HEPABEHCTBAX.
Beckoneunrre
TIPEICTIBL.

CxomumocTh
MOHOTOHHOH
OTrpaHMYEHHON
MOCJIEA0BATEIbHOCTH.
Yuco “e”.
CymectBoBaHue
MOHOTOHHOM
TIOJIIOCIIEN0-
BaTEIHHOCTH.
ITpuaumn bonbuano —




Beliepmrpacca.
Kpurepunii Komm.

Paznen 4.
HenpepbIBHOCTD

4 CI0BOH PyHKIMH.
IIpenenbHble TOUKU
MHOecTBa. [TonsaTre
npenena GyHKINH B
Touke. JIokanpHas
OTPaHUYEHHOCTh
¢$hyHKUIMHM, nMeroIei
Tpees B TOYKeE.
beckoneuno manbie
¢bynkuu. O —
cumBoiuka. [lpenen u
apudmeTHIecKue
OTICpaITUH.
[IpenensHbIi IEpexon
B HEPaBCHCTBAX.
Beckoneunrre
TIPEICTBI ¥ TPEACITBI
Ha 0ECKOHEYHOCTH.

1-itm 2-it
3aMedareNbHble
npenensl. pyrue
STaJIOHHBIE TPEEIIbL.

ITonsatue
HENPEPHIBHOCTH
(GYHKIMH B TOYKE.
HemnpepriBHOCTE 1
apupmeTHIeCKHe
oTIepau.
HemnpepriBHOCTB
KOMITO3HLIUH.
OnHOCTOPOHHSAA
HENPEPHIBHOCTb.
Kiaccugukanus Touek
paspebiBa.
HemnpepriBHOCT
3JIEMEHTapHBIX
GyHKIHH.
HemnpepriBHOCTB
($hyHKIMH, 3aJaHHOM
rapaMeTpUIECKH.
ITonsiTHE KPUBOIL.




HenpepsiBHOCTS 1
OTPaHUYEHHOCTbD.
Teopema
Beitepmrpacca.

10

Teopema o
MPOMEYTOYHBIX
3HAYCHHSX
HEIPEPBIBHON
¢dyHKINY.
HemnpepriBHOCTS U
MOHOTOHHOCTb.
HenpeprpiBHOCTB
o0OpaTHOW (QYHKIHUH.

12

10

Paspnean S.
JAundpepennuanbHoe
HCYHCJIEHHE
(ynkumii oqHoM
nepeMeHHOM.
ITousaTne
mddepeHumpyemMoctu
(yHKINH B TOUKE.
DOKBUBAJICHTHBIC
OTIPEICIICHHSL.
IIpousBonHas.
Huddepenunann.
T'eomeTpuueckuii
CMBICJI IPOU3BOIHOM.
HenpepbsiBHOCTD
mudhepeHIIpyeMoit
¢dbyHKINN.
OnHOCTOPOHHSIS
muddepenuupye-
MOCTb.
Huddepenupyemoct
b ()YHKIIMY, 33 JAHHOM
rapaMeTpUYECcKH.
I'magkue xpuBbIe.
Huddepennupyemoct
b DIIEMEHTaPHBIX
¢dhyHKIUi.

12

10

Juddepenupyemoct
b KOMIIO3UIIMH.
Huddepennupyemoct
b ¥ apumMeTHIecKue
OIlepalyu.

12

10




Huddepenmupyemoct
b 00paTHOH pyHKIHH.

OKcTpeMyM
OJIHOMEPHOI
¢dbyHKIMY.
Heobxonumbie
ycnoBust. Teopema
®epma. Teopema
Ponns. Teopemsl o
KOHEYHBIX
MIPUPAILICHHUSX.
VYcnosus
MOHOTOHHOCTH
OJIHOMEpHOM
(byHKIMH.
JlocTaTouHbIE YCIOBHS
JKCTpeMyMa B
TEpPMUHAX TTePBOU
MIPOU3BOTHOM.

12

10

Packpeitue
HEOIIPEEeICHHOCTEN.
[Tpaswia Jlonurans

15

13

Bricme
TIPOU3BOTHBIC U
nuddepeHuansb.
®opmyna Teinopa ¢
OCTAaTOYHBIM WICHOM B
¢dopme Jlarpamxka u
Komm. JlokanmsHas
¢dopmymna Teiinopa.
IIpencraBnenue
¢dopmymoii Teitnopa
0a3uCHBIX
AIeMEHTapHBIX
¢$hyHKUMi.

11

144

34

110

2 cemecTp

Pazgeu 6.
HNHuTerpupoBanue
OJHOMEPHBIX
GyHknmi.
Hccnenosanne u
rnocrpoeHue rparukoB
¢byHKUIMiI

13

10




IToustue
IepBOOOPA3HOI.
CymecTBoBaHHE
NepBOOOPaA3HON.
®opmyna HeroToHa-
JleiibHu1a

Heonpenenennsiit
nHTerpain. OCHOBHbIC
CBOMCTBA.
WHuTerpupoBanue mno
Y4acTsIM U 3aMCHa
NEepEMEHHON B
HEOTpeIeIEHHOM
HHTErpaje.

Texnuka
HEOIIPEEIIEHHOTO
HWHTETPUPOBAHUSL.
WHTerpupoBanue
PpalMOHAIBHBIX
¢byHKUmMi.
WHTerpupoBanue
WppalMOHAIBHBIX U
TPaHCIICHICHTHBIX
¢dyHKUUi.

Teopemsl 0 cpenHeM
3HAYECHUU JUIs
nHTerpana Pumana

HecobGcTBennsie
HHTETPAJIBI 110
OGecKoOHEeUHOMY
MIPOMEKYTKY U OT
HEOrpaHUYEHHOM
¢yskunu. OCHOBHBIE
CBOICTBA.
Brruucnenue.
AoOconroTHas
CXOIMMOCTb.
ITpusnaku
CXOJUMOCTH
HEeCOOCTBEHHBIX
WHTErpaJioB.

IIpu3Haky cpaBHEHUS.

[puznaku AGens u
Hupuxue.




WnTerpansi ¢
HECKOJILKUMU
0COOEHHOCTSMU.

I'eomerpuueckue u
¢dusnueckue
MIPUIIOKEHUS
uHTerpana. Ilnomans
KPUBOJIMHEHHOU
Tparenuu.
Crnpsmisiemble
KpuBble. JlnHa
KpHUBOI.

Paznen 7.
Yucnosbie paabl.
IlonsaTue yncinoBoro
psaa. OOmmii wieH.
YacTHBIE CyMMBL.
CX0oauMOCTh
YHUCIIOBOTO psifa.
Heobxonumoe

YCJI0BHUE CXOANMOCTHU.

Tl'apmonnueckuii ps.
Ocratok psiga.
Kpurepuit Kommn.
AoOconroTHas
CXOJIMMOCTD.

Psppli ¢
TIOJIOKHUTEITbHBIMU
uneHaMmu. [Ipu3Haku
CXO/IUMOCTH:
TIPU3HAKN CPaBHEHUS,
npu3Hak J[amambepa,
npu3Hak Komm.
[Ipuznaku Kymmepa,
Paabe, beptpana,
T'aycca.
HHTerpanbHblil
MIPU3HAK.

Psanp1 ¢
TIPOU3BOJILHBIMH
wieHamu. [Ipu3Haku
CXOJIUMOCTH
JleitOonuna, Abemns u
Hupuxue.
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3Hakouepenyromuecs
pansl. Ipusnax
Jleiibunna
CXOIUMOCTH
3HAKOUYEPETYIOIErocs
psiza.

72

38

10

24

3 cemecTp

Paznen 8.
OyHKIHMOHATbHBIE U
CTENeHHbIEe PSIbI.
DOyHKUHUOHAIbHBIE
pazbl. Iloroueunas u
paBHOMepHas
CXOUMOCTBb.
Kpurepnii Kommn.
ITpusnak
Beitepmrpacca
PpaBHOMEPHOI
CXOJIUMOCTH.
HemnpeprisHOCTB
CYMMBI psiJa.
Wuterpupoanue u
mudhepeHIIPOBAHNE
(yHKIIMOHATBHBIX
PAIOB.

16

12

CrereHHBIC PSIIBL.
Teopema Ko -
Anamapa. Paanyc,
WHTEpBaJ 1 001aCTh
CXOIUMOCTH.
PaBHOMEpHas
CXO/IUMOCTh
CTETICHHBIX PSAJIOB.
Teopema AGers.
WHTerpupoBanue u
g hepeHIIIPOBAHNE
CTETICHHBIX PAJOB.

18

12

Psn Teitnopa.

VY CII0BHS CXOOUMOCTH.

Paznoxenue B
CTETEeHHOM psif
0a3UCHBIX

20

14
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3JIEMEHTapHBIX
¢$hyHKUMi.

Paznea 10.
JAuddepenunanbHoe
HCYHCJICHHE
¢yHKuMil MHOTHX
el CTBUTEILHBIX
nepeMeHHbIX.
DYHKINN MHOTHX
HIEPEMEHHBIX.
[Ipumepsr. I'paduxk.
JIuaun ypoBHS.
IIpencraBnenue
¢byHKIMHN
KOOPAWHATHBIMU
GbyHKIMAMY.

IIpenen u
HETPEPHIBHOCTH
(byHKIMI MHOTHX
TIePEMEHHBIX.
IToBTOpHBIE NIpEACIIBL.
[Ipenenst no
HaIIPABJICHUIO.
HemnpepsiBHOCTS 1O
(uKCUpOBaHHON
nepeMeHHoil. Teopema
Beitepmrpacca.

18

14

I'paguenr.
Huddepennnan.
HenpeppiBHOCT
nuddepeHnupyemoit
¢yskuuu. YactHele
MIPOM3BOJIHBIC.
CrpykTypa rpaanueHTa.
Juddepenupyemoct
b (YHKIUH B Clly4ae
HEMPEPHIBHOCTH
YaCTHBIX
MIPOU3BOIHBIX.
Huddepenuupyemoct
b CIOXHOU ()yHKITHH.
Huddepeniupyemoct
b ¥ apU(PMETHICCKUEC
OIlepalyy.
I'eomeTrpuueckuit

18

12
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CMBICII TPaJIUeHTA.
Kacarenpnas
IUIOCKOCTh M HOPMAJlb.
[IpousBonHas no
HAIPABIICHUIO

IIpousBoaHbie U

i depeHnuas
BBICIIIHX TTOPSIJIKOB.
Teopema o paBeHCTBE
CMEIIaHHBIX YaCTHBIX
TIPOU3BOIHBIX.
DopMyJIbl 415
BBIYUCIICHHSA
mddepeHnnanon
BBICIIIHX TTOPSIJIKOB.
®opmyna Telinopa.
JlokanbHbIH
IKCTPEMYM (QYyHKLUH
MHOTHX ITepeMEHHBIX.
Heo6xonumbie u
JIOCTaTOYHBIE YCIIOBHS
JKCTpeMyMa.

Y cnoBHBIH
skcTpemyM. IIpaBumno
MHOXKHTENEH
Jlarpamxa.

18

10

108

34

74

4 cemecTp

Paspnen 11. KpaTnsbie
HHTErpaJjbl.
JIBoiiHbBIE MHTETpaIbI.
JIuneitHoCTS,
MOHOTOHHOCTbH H
KOHEYHAst
aJITATUBHOCTH
JBOMHOTO UHTETpaja.
Brmauciienne 1BoMHBIX
HWHTETPAJIOB
CBEJICHHEM K
MIOBTOPHBIM. 3aMeHa
TIEPEMCHHEIX B
JIBOMHOM UHTETpAaJeE.
IIepexon k nonsipHBIM
KOOpAMHATAaM.

40

16

24
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TpoiiHble UHTErpaIbl U
HMHTETpaJIbl BHICIIEH
KpPaTHOCTH.
IIpunosxeHns: KpaTHBIX
HHTErPaJIOB.

Pazngen 12.
Kpupounneiinbie
HHTErpajbl.
EcrectBennas
napaMeTpHu3aus
KpuBoii. OpueHTANUSA
KpUBOI.

Tlonsitue
KPUBOJIMHEHHOTO
uHTerpana 1-ro poxa.
Brraucnenue
CBEACHUEM K
OTIPEICIIEHHOMY
WHTETpay.
Kpuonuueiinsie
HWHTETPaNbl 2-TO poja.
CBs3b ¢
KpUBOJIMHEHHBIM
HHTETPAIOM

1-ro poma u
omnpeeeHHBIM
HWHTETPAJIOM.

34 0 0 10 0 0 24

®opmyna ['puna.
He3saBucumocts
KPUBOJIMHEHHOTO
WHTETpania oT IMyTH
WHTETPUPOBAHMUS.
[Ipunoxenns
KPUBOJIMHEHHBIX
HHTErPaJIoB.

34 0 0 8 4 0 26

108 34 4 0 74

o
o

Bcero 4321 0 0 140 | 10 10 282

I11. O6pa3oBaTe/ibHBIE TEXHOJIOTHH

[IpenoxaBanue y4eOHOW JUCUMIUIMHBI CTPOUTCS Ha COYSTAHHU ayIUTOPHBIX
3aHSATHI U Pa3InYHBIX POPM CAMOCTOSITEILHOM PadOTHI CTYICHTOB.

Taroke Ha 3aHSTHAX PAKTUKYETCS CAMOCTOSTENbHAS pab0Ta CTYICHTOB, BBITIOJHCHHE
3aJaHUil B MaJbIX TpYyINNax, MHCBMEHHBIC pPabOThl, MOICIMPOBAHKE IUCKYCCHOHHBIX
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CHTYyali, paboTa ¢ pa3aToOYHbIM MaTepuasioM, npusiekatoTes pecypebl cetn INTERNET.
Kypc mpemycmatpuBaeT BBINONHEHWE KOHTPOJBHBIX M CAMOCTOSTENBHBIX —paboT,
MIMCBMEHHBIX JIOMAIIHUX 33/IaHii. B xadecTBe opM KOHTPOIISI HCHIONB3YIOTCS PA3JIMIHbIC
BapHaHTHI B3aHMMOIIPOBEPKU U B3aUMOKOHTPOJIL.

WHTepakTHBHOE B3aUMO/ICHCTBUE CTYACHTOB C OJJHOM CTOPOHBI H ITPENOAaBaTes
C JPYroil, a TaKxKe CTYJCHTOB MEXIy COOOH M C TperojaBaTeleM BO BpeMs
MPaKTUYECKUX 3aHATUIL.

Obpa3zoseamenvHble mexnonozuu

1. JIuCKyCCHOHHBIE TEXHOJIOTHH

2. Nadopmanmonnsie (1uppoBEIC)

3. TexHOJOTHH Pa3BUTHS KPUTHIECKOTO MBIILICHHUS

Cospemennble Memoosvl o0yueHus

1. AKTHBHOE CllylIaHHe

2. Jlexuus (TpaauIrOHHAs)

IV. OneHouHble MaTepuadbl I MPOBedeHHS TeKylleil H MPOMEKYTOYHOMH
aTTecTAlNU

1. Ouenounvie mamepuanst 013 nPoGeOeHUA MeKyUiell ammecmayuu

JuddepennupoBanne 0JHOMEPHBIX (PyHKIMIA.

IKCTpeMyM OHOMEPHOI (PyHKIMH

1. Onpenenmure, OymeT U (YHKITHS f0) = \/M -sin \/M quddepeHnupyema B
TOUYKe Xx=0,

v
f(x) =sin?2| x? +L
. arctgl
2. Haiigure mpon3BoAHYIO (YHKIUU X

. f(x)=-2 .
3. Haiigute kacatenbHble GYHKIMN ) =1 , B HEMOJBIDKHBIX TOYKaX 3TON
¢GbyHKINN.

2
4. Onpezeure, cKObKo pa3 pymkmus ' )= X=[x)-x

TOYKE X=0,
5. llycte  f(O=x-sinzx  Jlokaxure, uro mis moboro uncna M Halizercs

4 —
X>M " rakas, uro f(%)=0

muddepeHnrpyema B

TOYKa

|imw xtsin? x
6. HailimuTe npenemns 6.1. x>l Inx—x+1 6.2, xo0@e-X
7. HaiguTte mpoMeKyTKH MOHOTOHHOCTH M TOYKH dKCTpeMyMa (DyHKIIHNH

y Yy Yy

f(x)=|x-1 et .

3 2
8. Haiigure HauMeHblIee U HAUOOJIblIEe 3HaYeHHE (PYHKIIUU f(x) =x"-6x"+9x-1
Ha otpe3ke [24],

—-15-—



9. Haiigure paBHOOEIPEHHBII TPEYyroJbHUK HAUOOIBIIIEH IJI0IIA 1, BINCAHHBIN B
OKPYXHOCTB 33JJaHHOTO pajiyca

2(x-1)
10. Jlokxakute HEpaBEHCTBO x+1  x>1_ [IpuBeanuTe TEOMETPUICCKYIO
WJLTIOCTPAIIHIO.

11. Haiimure npoMexyTKH BBITYKJIOCTH U BOTHYTOCTH, & TaKKe€ TOYKH Iepernda

f () =72

14+x%

GyHKIIH
3
12. Haiigure BTOpy:o npon3Boanyto gyHkmun | (X) =X +arctgx
Heonpenesennptii uaTerpai. OnpeneeHHbIH HHTErPaL.

1. HaiimuTe HHTETpaAHL.

12 J-(x —2x+2)|n(><+1)+2x
11 [ x=D(@x+3)2dx 1o S
S SN
13, HDX-DP(*+D) 14 Jx-sin3xdx
_N2+X Gt sin® x
I 3 I I 2 dx
X+ 2+x . 1.6. J1+_e 17 o5t x
1 % _
[ x /izxdx Is!rwzxifcosxdx
1.7. 3 . 1.8. sin X +cos X
i °F 4x2-4x+1
o ——= X2 -4+
J'(x +e? —sinZx 2\/_) j(2x 1-e dx
19. 0 1.10.
F 0
jln2x~dx J‘Xs M- x2dx
111. 1 112. 1

HecoOcTBennsiii naTerpad. Ilpnnoxkenust HHTErpasa.

<
I
YIS
<

1. Haiigure miomans GUrypsl OrpaHHYeHHOM THHUAMEA Y =SiN2X

. . x:2t2, y:ﬁtg‘, te[0;2]
2. Haiinure nnmuHy KpuBOit 3

3. Hccnenyiite Ha cXOAMMOCTh HECOOCTBEHHBII HHTETPA.
+0 2 +o0 16/.3 4
X +1 COS X VX +X
[ In=—=dx [ dx [——dx
X

31. 1 % . 3.2. 1 WX . 33 0

YucnoBsbie psabl

1. Uccnemyiite Ha CXOMUMOCTD  PSI.

+1 +1 241
1.1 Zn 1nz+3 12211 1\/71— 132111 2n 14Zn 1n+3n
2™ (n))? =t 1)
1.5. anlln( m) 6. Y1 (2:)! L7 Y cos—
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(DyHKIIl/IOHa.]'lel)Ie N CTENICHHbIEC PAIBI

1. HUccnenyiite GyHKIMOHANBHYIO MOCIEIOBATEILHOCTh {n} Ha CXOIHUMOCTb U

PaBHOMEPHYIO CXOAUMOCTb Ha MHOXKecTBe A.
arctg nx

11, WO=ERs A= gp OTRST A=(0)
2. Mccneylite Ha paBHOMEPHYIO CXO/IMMOCTE (DYHKIMOHATLHBIH PsiJl Ha
MHOKeCcTBe A.

o0

0 _1 n X
21, nat M A=(04w) 9o nzz“l( e A=(0;+0)

o0
z (_1)n+1 arctgzx e—nzxz COS NX
2.3, n-l A= (o) oy o A=[on],
3. Hailinure paguyc uHTEpBalI i 00JaCTh CXOIUMOCTH CTETICHHOTO Psia.
- 1\ on > () on
2(1+ﬁ) X z(2n!)X
3.1 n= . 3.2, n=l .
4. Oyukumio f pasmoxure B psiq MakiiopeHa u Hailmute 0071acTh CXOTUMOCTH
3TOTO psAa.

_x? _ 1
g1 fOO=e" 4o TO=55 0 43 fw-mta-x),
5. Haiigute cymmy psiga

i

© 2n-1 0
X n
ZZn_l > n(n+1)x
5.1. n=l . 5.2. n=l .
H €pPEeHIHAJIBHOC HCUYUC/ICHUE HKlll/lﬁ MHOI'UX }IeﬁcTBHTeﬂbHLIX
p y
NMEePEMEHHBIX
inl 2 2 2
z-sind.\x?+y%+2%, z=0,
of (0,0,0) f(xy,2) ={ z y
1. Haiinure oz s (byHKLU/II/I 0, z=0
ﬂ ﬂ i xInyz
2. Haiinure X, o y oz TUTS q)YHKIII/II/I f(xy,2)=x
%t

o EYEYEa — ez,
3. Haiimure OX0¥0Z  nng dyHKIMH f(x,y,z)=e"" -cosx

df (g,l,o) ; dzf(g,l,o)

4. Hatigure Uit QyHKIMK

f(x,y,z)=z-sin xy+$-cosxz

2 2
5. HaiijuTe KacaTeabHYIO IIOCKOCTD K (yHKIMH fO0y) =1+x"—y*

napajuieNbHyIo IocKkocTd  P(6Y) =1-X+y
6. Haiiure TOYKH JIOKAJILHOTO 3KCTpeMyMa (DyHKIIUU

2P +y?
6.1 f(xy.2)=x*1-x-y-2) 6.2 FO60Y) =5y

7. HaliuTe TOUKHM YCIOBHOTO 3KCTpeMyMa (GYyHKIMKM |, TIpHU 3aaHHbIX
OTPaHUYCHMSIX.

—-17 -



7.1. f(xy.2)=xy>, x+y=z
7.2. f(xy.2)=xy+z, x2+y2:2, X+y+z=3

JIBoiiHble U TPOHHbIEe HHTETPAJIbl, UX NPUI0KEHUS

1. Haiinure nBoiiHO# nHTErpai no obnacti G, orpaHMYCHHON yKa3aHHBIMU
JUHUAMHA

”cos(x—y)dxdy, x=Yy, x=0,y=7x
11. G
”xydxdy, x=y, x=1,y=0
12. G
2x—y _ — — -
”e dxdy, 2x=vy, 2x=y+1, y=0,y=1
136G
Hﬂdxdy, x2:y, 2x=y, x=1, x=2
14,6 %

2. Haiigute TpoiiHoil uHTErpan no obaactu G, orpaHUYEHHON yKa3aHHBIMU
MOBEPXHOCTSIMH

j”xdxdydz, x=0,y=0, z=1 Xx+y+z=2
21. G

J‘J‘J‘«/l_xdxdydz x=2,y=0, 2=0,x*+y* =1 z=x*+y?
22. G

H_[(x2 +y%)dxdydz, x=0,2=0,z=1 x> +y? =1, (x>0)

2.3. G ulujulalalalyl

3. Haiigure Hn%%@grypm WEHEGHHOI/I IHHYSMY o o
3.1. 4y = x?% — 4x, x=y+3

32. x=2y,  ppppiF 3% ulitlalucalalig x=4-2y
4. Haiinure 00beM Tena OTPaHMYECHHOTO MTOBEPXHOCTAMHU

4.1. x? + y? = 2x, z=x%+y? z=0
KpuBonHeiiHble MHTErPaJIbl

1. Hailigute KpUBOJIMHEWHBIE HHTETPAITBI

[ 2x+ y)ds, I = ABOA, A=(1,0), B=(0,2), 0=(0,0)
1.1. |

jﬁds, l: x=a(t-sint), y =a(l—cost), 0<t<2r
1.2. |
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Iydx—xdy, lry=x% 0<x<2

1.3. 1
[ (= y)ax—(x+ y)dy,

1.4, | | — IPOU3BOIBHEIN MTyTh, COEANHSIONINN TOYKH
A=(2,-1),B=(10)

2. Ucnone3ys dpopmyny ['puHa, HaliuTe HHTETpal

'[ e*(L—cosy)dx—e*(y—siny)dy, G={(x,y) : x[0, z], 0< y<sinx}

oG

2. Ouenounvie mamepuanst 0141 NPOGEOEHUA NPOMEHCYMOYHOI Ammecmauuu

[Inanupyemsrit

. TunoBble KOHTPOJILHBIE Kputepuu oueHnBanus 1 1mkania
00pa30oBaTeIbHEII pe3ylIbTaT

3aaHust OLICHUBAHUS
(KOMIIeTEeHIWS, HHAUKATOP)

IMIK-1  Cnocoben  ocymue- | 1. TpuBeuTe npuvep | © Mmeemcsas  NOAHBIL  AHAIU3
CTBISTh  HAYYHO-HCCIIEIOBA- | MHOJKECTEA, HMEIOIIETO 3a0a4u, npeonodlceH GepHblll
TENbCKYI0 paboTy Ha ocHope | BEPXHIOI0  rpahb i HE an2OpuUmM  peuleHust 3a0aui,

HMCHOIIIECTO HauMCHBIIICTO
MATCMATHICCKIX W GCTECTRCH- 8bl0e/IeHbl OCHOBHbBLE IMANbL U

NIeMeHTa. meopemuuecKkue OCHOBbL
HBIX HayK, OCHOB IIPOrpaM-

2. Tpuscmmre  mpumepst peuienus, npugeodeHo NoaHoe
MUPOBaHUS ¥ HMH(POPMALOH- o .

P . bop (yHKIIMI, MMEIOLNX KOHEUHBIH 6epHoe  pewienue  3a0aul,
HBIX TCXHOJIOTHH npezen, MMEIOIINX sKIOUarujee npasunbHull
IIK-1.1 Axmyanusupyem 6a30- | Gecxoneunsiii  mpegen, e omeem
Bble 3HAHUS MAMEMAMUYECKUX | MMEIONINX Tpeiena B 3a1aHHOI —18 - 20 6annos
U ecmecmeennbIX HayK, 0cHo8 | TOE: o lmeemcss  noauelll  ananuz

3a0auu, NpeoNodNceH GepHblil

npoOCPamMMuUpoBanust u uH@op- | 3. TIpusemure TIPUMEPbI
pocp p! /4 P! puMep!
aiecopumm peuteHust 3a0aqu u

MAYUOHHO-KOMMYHUKAYUOH= PasphIBHBIX yHxmii,

0 UMEIOWMX  TOUKH  paspbiBa OYeHKA  OCHOBHbIX  3MAN08
FBIX TEXHOROZL O3 pewteniiz Pa3IHUHBIX THIIOB, pelienus, npueedeHo peuieHue
3a0ay npogeccuonansHoll sadauu, o nonyuen

4. Vkaxute CBA3b MEXKIY

desimenvHoCmuU HenpaeuﬂbenZ omeem u3-3a

(I ICPCH €MOCTBIO H ~
AhepeHpy o apugpmemuuec-xkou / peuwienue
HENPEPBIBHOCTHIO M1 B

pep YHI He0OCmamouHo 060CHOBAHO / 6
TOYKE. HpHBC,IlI/ITC

PeueHuy  UMCIOMC  TUUHUE
UL Hegep-Hble 3anucu, He
5. Cdopmympyiite omoenennvie om pewtenus — 12
JI0CTaTOYHBIC ycioBus — 1 7 6aﬂﬂa

HENPEPLIBHOCTH  NIPEACIBHON | o Hopoanwiii  ananus — 3adauu,
bymewm. - Ssiores W\ y00100cen seprblil anzopumm

HEOOXOUMBIC TIPUMEPBHL.

AOCTATOHHEIE yerosus pewenus 3a0a4il, Ho UMeemcs
HeoOxomumMbiMu?  Moxer s
6epHoe peulenue Jullb Yacmu
T0CIIE/I0BATENLHOCT .
(1) . 3a0ayu usz-3a Jocuveckou
HETIPEPBIBHBIX KIIMH
pep i owubxu — 6 - 11 6annos
CXOOUTHCS ~ PAaBHOMEPHO K H
. ] > °
paspLIBHOfi (byHKLll/ll/l. e coomeemcmeyem
mp€606aHM}lM, U3NOHCEHHBIM
6. Vccnenyiite Ha CXOAMMOCTB gblle
pin —0-5 6annos
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o
Z n+1

n?+3
n=1
7. Haiigure  KacaTelbHYIO
II0CKOCTh K byHKIMM

f(x,y):1+x2—y2’

napasuiebHyI0
p(X,y)=1-x+y

TJIOCKOCTH

8. Haiimure 00béM Tena,
OIrpaHMYEHHOTO
MOBEPXHOCTSIMIE

x% +y? =2x, z=
x2 +y?, z=0

2. Tlycts f(X)=x-sinzx

Jlokaxure, 4TO A J1HOOOTO
Haiinercs Touka
=0

gucna M

X > M , Takas, 4To F'(x)

3. Coopmynupyiite "
JOKaXKUTe TeopeMy 0
KOHEUHBIX IPHPALICHHSIX.

IK-1

CTBIIATH
TENbCKYI0 PaboTy Ha OCHOBE
MaTEMaTHYEeCKUX U €CTECTBEH-

CriocobeH  ocyriie-

Hay4YHO-UCCIICA0BA-

HBIX HayK,
MHpPOBaHUS W HMH(OPMALHOH-
HBIX TEXHOJIOTHI

IIK-1.2
obocHosaHue u

OCHOB IIPOrpam-

Ilposooum  ananus,
8b100p
peueHust RPUKIAOHBIX 3a0ay

Beinonnenne
npoexTa (paboTsl)
IIpumepsr  TeM
pabort:

1. MHTepnonsuoHHbIN
nonuHoM Jlarpanxa

KypCOBOIO

KYPCOBBIX

- 3ajgaya MHTEPIOJIALHH.
BM,E[bI MHTepHOJ]ﬂLlMOHHbIX
TOJIMHOMOB.
HHTEPIOJISILIUOHHOTO

TI0JIMHOMA

Onpenenenne

Jlarpanxa.
Jloka3aTenbCcTBO €ro CBOMCTB.

TorpemHocTs. TIpumepsr
MOCTPOEHHUS
UHTEPIOIALUOHHOIO

nonuHoOMa Jlarpamxa.
- PazpaGotka u peannsanus

ajropuTMa YUCJICHHOTO
TIOCTPOCHUA
HUHTEPIIOIAITHOHHOT O

I1I0JIMHOMA J'[arpaH)Ka.

2. [TonnHOMMANBHbIE CILTAHHBL
Ha NpsIMOi

- 3amaua MOCTpPOEHHS
crutaifHoB. Buibl crutaifHoB.
TlonuHOMHUaNbHBIE
Ha YUCIIOBOH MPSMOIL.
CBoiicTBa CILTalHOB.

CIUTaliHbI

o Texcm

OPUSUHATLHYLI,
npusiedeHbl Haubonee
usgecmmvle pabomuvl no meme
UCcne006anus, UCNONb308aAHbL
AKmMyanbHble  NPOSPAMMHbLE
cpeocmaa, ompasicenvl
KII0Uesble ACNeKmbl membl, 6Ce
npeocmasienHule 66160061
obocHo8aHbl, cobno0enbl
npasuia  oppoepaguueckotl,
NYHKMYAYUOHHOU, CIMUIUCIU-
YeCKoll Kynbmypul
— 18— 20 6annos

Texcm onupaemcs monvbko Ha

yuebnyio umepamypy,
UCHONL3YVIOMCA CIAHOAPMHbLE
npoz2pammuble  cpeocmed, 6

OCHOBHOM OMPANCEHbI KIoUe-
8ble acnexmul memul, OCHOBHASA
4acmy 66160008 APeyMeHMUPO-

6ana, CcoONOOeHbl  Npasuad
opgoepagpuueckoti,  nymxmy-
AYUOHHOU, — CMUTUCIUYECKOU

Kynomypol — 12 — 17 6anna

Dpaemenmapnoe ompadicenue
KI04eBblX ACHEeKMOo8 Mmembl,
yacmuynoe — coomeemcmeue
coodepoicanusi meme U NIAHY
pegpepama, He  cobnroOdeHbl
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Croco6sl MOCTPOEHHS npasuia  oppoepaguueckotl,

MOJTMHOMHUABHBIX CILTAfHOB. NYHKMYAYUOHHOU, CIMUIUCIU-
Ky6unueckue CIUTAiHBI. YeCKOotl Kybmypol
TMocTpoenne KyOHYeCKHX —6-11 6annos

CIUTaiHOB.
- Paspabotka u peanusanus
anropuTMa MOCTPOCHHS

o He coomeemcmayem mpebosa-
HUAM, U3NIONCEHHBIM GbIULe

. —0- 5 6annos
Ky6PI‘{CCKPIX CILIanHOB.

V. YueGHo-MeToqn4ecKkoe 1 NH(POPMAIMOHHOE o0ecTiedeHne TUCIHILIHHBI
1) Pexomenyemast ureparypa

a) OcHOBHas JUTepaTypa:

1. ®uxrenronsi, . M. Kypc muddepeHnnansHOro 1 MHTErpabHOTO UCHHCIeHus B
3-x 1. Tom 3 / T'. M. ®uxrenronsl. — 14-¢ uzn., crep. — Cankr-IlerepOypr : Jlans,
2023. — 656 c. — ISBN 978-5-507-47239-0. — Texkcr : anekrponHslii / Jlaup :
3IIEKTpOHHO-0rbnoTeunas cucrema. — URL: https://e.lanbook.com/book/351872

2. TonybeB A. A. Beenenue B aHanmu3: yuebnoe mocobue / A. A. lonyGes, B. 1O.
CyeruH ; @enep. areHTcTBO 10 00pazoBanuio, ['OY BIIO "Teep. roc. yu-1". - TBEpS :
TBepckoii rocynapcTBeHHbIld yHUBepeuTeT, 2007. - 158 c. : mn. - bubanorp.: ¢. 155 (7

Ha3B.). — DJIEKTPOHHBIN pecypc. — Pexxum mocryma:
http://texts.lib.tversu.ru/texts/016260gl.pdf
0) /lonoTHUTeIBLHAS JINTepaTypa:

1. Mapon, U. A. luddepeHianbHoe U UHTETPAIIbHOE HUCYHUCICHHE B IPUMEpax U
3amadax. OyHKIHMM OHOM IepeMeHHoM : yueOHoe mocodue / Y. A. Mapon. — 3-e u3.
— Canxkr-IletepOypr : Jlans, 2022. — 400 c. — ISBN 978-5-8114-0849-8. — Texkcr :
SNEeKTpOHHEIN //  Jlamb :  anekTpoHHO-OMONMoTeuHas cucrema. —  URL:
https://e.lanbook.com/book/210134

2. Tony6e A.A. IuddepennunansHoe U UHTErpaibHOE HCYHCIeHNE (DYHKIIUN OJTHOTO
JICMCTBUTEIILHOTO TEepeMeHHOoro : y4eOHoe mocobue / A. A. TonybeB; M-Bo
obpazoBanus PO, OI'BOY BIIO "Teep. roc. yH-T". - TBepsr: TBepckoit
roCyAapcTBeHHbIH yHUBepcutet, 2015. - 158 c. : wi., Tabn. - bubmuorp.: c. 155 (14
Ha3B.). — DIEKTPOHHBIN pecypc. — Pexxum nocrymna:

http://texts.lib.tversu.ru/texts/09885ucheb.pdf

2) IlpoepammHoe obecneuenue
Google Chrome 6ecrutatHoe 110
Sunexc bpaysep 6ecruratHoe 110
Kaspersky Endpoint Security 10 | akt na nepemauy npas ITK545 ot 16.12.2022
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https://e.lanbook.com/book/351872
http://texts.lib.tversu.ru/texts/01626ogl.pdf
https://e.lanbook.com/book/210134
http://texts.lib.tversu.ru/texts/09885ucheb.pdf

MHoro¢yHKINOHAIbHBIN oecrutatHoe [10
penakrop ONLYOFFICE

OC Linux Ubuntu 6ecrmataoe I10

3) Cospemennvie npogeccuonanvibie 6azvl OGHHBIX U UHDOPMAYUOHHBIE CHPAGOUHbLE

cucmemnwl
Bua ungopmanuonsoro pecypcea,
Ne HANMEHOBaHMeE
n/n HH(OPMALHOHHOI 0 Anpec (URL)
pecypca
1 OBbC «ZNANIUM.COM» https://znanium.com/
2 OBC «IOPAUT» https://urait.ru/
3 9BC «VHuBepeuTeTCKas https://biblioclub.ru/
OnOIMOTEKA OHITAHHY
4 3BC IPR SMART http://www.iprbookshop.ru/
5 3BC «JIAHb» http://e.lanbook.com
6 3BC Tel'Y http://megapro.tversu.ru/megapro/Web
7 Penosurapuit TBI'Y http://eprints.tversu.ru
8 Pecypent msparensctsa Springer http://link.springer.com/
Nature
9 CIIC Koncynwrantllimtoc (B cetn
TeI'Y)

V1. Metoauyeckie MaTepuaibl 17151 00yYAIOLIMXCS 110 OCBOESHUIO TUCIUILTHHBI

Kypcoesasa paooma

Y4eOHbIM IJIaHOM TPEIyCMOTPEHO BBINOJIHEHHE KypcoBoro mpoekTa (KIT)

(xypcoBoii padots (KP)).

Tema: ViccnenoBanue 1 noctpoeHue rpa@ukoB GyHKITHIA.

Cooeporcanue K11 (KP)

1. TurynbHBII AHCT.

2. 3amanne no BemoaHeHnto KII (KP) cryaent nomydaer y pykoBomutens: KII
(KP)

3 OrnaBneHue — TepeyeHb Ha3BaHMW BCeX pazfeNioB (TJIaB), TOAITYHKTOB,
MIPUIOKEHUS, KOTOPBIE YKas3bIBAIOTCA B CTPOTOHM IOCIENIOBATEIBHOCTH C
0003HauUCHUEM CTPAHUILl Hadyajla KaxI0i JacTu.

4 BpeneHue — pacKpbIBaeT aKTyaJbHOCTb NPOOJEMBbl HCCIIEAOBAHUS, LEJb,
3aa4yd, 0OBEKT, IPeMET U METOAbI UCCIIENOBAHUS U T.A.
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https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
http://megapro.tversu.ru/megapro/Web
http://eprints.tversu.ru/
http://link.springer.com/

5 OcHoOBHas 4acTh, KaK NPaBHIO, COCTOMT M3 IJIaB, COJEP)KAaHHE KOTOPBIX
omnpeneneHo 3aganuem Ha KII (KP).

6 3axytoUeHne: COAEPKUT KPaTKyIO TPAKTOBKY ITOJIyYEHHBIX Pe3yJIbTaToB.

7 CHHCOK UCIIONIb30BAaHHBIX UCTOYHUKOB.

8 [pumoxxeHusl.

Tunosblie BONpockl U 3a/1a4M /151 IPOBEPKH CAMOCTOSITEIbHOW PadoThI

1. IIpuBenute onpeeneHne BEpXHEH TPaHN MHOXKECTBA.

2. TlpuBennTe MpUMEp MHOXKECTBA, UMEIOIIETO BEPXHIOI I'PaHb U HE WMEIOIIETO
HaUMEHBIIIErO JIEMEHTA.

3. Haiinure BEpXHHUE u HIDKHUE TrpaHu MHOKECTB.

31 100,013 0,00111, ...} 39 {(—D”ﬁ ‘ne N}

4. IlpuBeauTe MpUMEp MHOXECTBA MMEIOLIET0 BEPXHIOK I'paHb U HE HUMEIOIIEro
HAUMEHBILETO IEMEHTa

5. IpuBeaute onpeneieHue GpyHKIHUH.

6. Cpenu KpHBBIX, IPUBEICHHBIX Ha PUCYHKaX, BBIOEPHUTE Te, KOTOPHIC ABISIOTCA
rpadukamMu QyHKIHH.

7. IlpuBeauTe npuMep Hperesna Mociea0BaTeIbHOCTH.

8. IlpuBeauTe TpPUMEPHI TOCIENOBATCIBHOCTEH, MMEIONIMX KOHEYHBIA TMpenel,
UMEIONINX OCCKOHEUHBIH MpeIelt, He HMEIOIHX Mpeena.

9. ITlpuBeauTe onpeneneHue npezeia GyHKIHN B TOYKE.

10.ITpuBenute mpuMepbl (YHKIMHA, WMEIONIMX KOHEYHBIH Mpees, HMEIOIINX
OECKOHEUHBIH Tpe/iell, He UMEIOIIUX TpeieNia B 3aJ]aHHOH TOUKe.

11.ITpuBenuTe OnpeieieHre HEPEPHIBHON (PYHKITHH.

12.[lpuBenute TpPUMEPHl pa3pbIBHBIX (QYHKIWH, WMEIOUIMX TOYKH pa3pbiBa
Pa3JINYHBIX TUIIOB.

13.TIpuBenute omnpeneneHue auddepeHrpyeMoctd (QYHKIMA B TOYKE W
MPOU3BOTHOM (HYHKIMH B TOUKE.

14.Ykaxure cBsi3b Mex 1y i HepeHIMpyeMOCThIO U HEIIPEPHIBHOCTHIO (PYHKIMU B
touke. [IpuBeanTe HEOOXOIUMbIE IPHMEPHIL.

f(x)=x2-signx f (x) =x-signx

15.0mnpenenute, sBusiercs U (QYHKIUU u
T depeHInpyeMbIMH B TOUKe X =0,
16.Haiiaure npon3BoaHbIC GYHKIUH
_ 2 Yis 2
41 f (x)=cos (12X+E) 42 f(x):e2(><+1) .

17.IlpuBenure omnpeesieHne TOYCK JIOKATbHOTO MaKCHMyMa M TOYEK JIOKAIBHOIO
MUHUMYMa (QYHKIIUH.
18.[lpuBenure mpuUMepsbl TOYCK JIOKAJHHOTO MAKCUMyMa H TOUYCK JIOKAJIBHOTO
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MuHEMYMa QyHKIHH. [JoKaKHTE TeOMETPUYECKYIO HHTEPIPETALHIO.
19.1TpuBenute npuMeps! GYHKINH, HE UMEIOIINX JIOKATBHBIX YKCTPEMYMOB.
20.ChopmynupyiiTe HEOOXOAUMOE YCIOBHE IKCTPEMyMa.
21.ChopmynupyiiTe JOCTATOUHOE YCIOBHE IKCTPEMyMa.

22.Haiimure TOYKM SKCTpeMyMa (pyHKIUH f

101, FO=X(x=D  ggp TEI=x:p=2 493 FOO=[xe™
f

23.Haiinute HanOOoJIBIIEe M HAMMEHBIIICE 3HAUCHHE (PYHKIMK = Ha IPOMEKYTKE A

11 f(X)=%X4—§X4—L A=[-L 1, f(=x-e¥, A=[-11]

24.Chopmynupyiite onpeaercHUe HHTerpaita PuMaHa 1mo oTpesKy.
25.YKaXuTe KIacChl HHTETPUPYEMBIX (OyHKITHH.

26.IIpuBeuTe IPUMEpP HEUHTETPUPYEMOM (DYHKIIUH.
27.Chopmynupyiite onpeeiacHue nepBooopasHoil GyHKIHH.
28.Haiiure nepsoobpasuyo F s pynkimm f(x) =signx
F@0)=0

, TaKylo, 9TO

29.I1puBennTe hopMyiy paznoxkeHus: PanroHanpHOM JpoOu Ha dJIeMEeHTapHbIE.
30.Haiinute HeonpeeeHHbIE HHTETPAIIBL.

J‘ d J‘ d _dx_
18.1. Jx*-x-2 18.2. Jx*-x-2 18.3. Jx*1
31.HaiiauTe onpeieleHHbIe HHTETPATBI.
2 V4 1
I')g(—zxdx Ixz cos xdx sze"3 dx
19.1. 1 19.2. © 193. ©

32.IlpuBeauTe ONMPEICICHUS YHCIOBOTO Psjia, CXOMISIIETOCs YMCIOBOTO psAa.
[IpuBenuTe npUMepBl CXOAAMIMXCS U PACXOSIIHXCS PSAIOB.

33.CopmynupyiiTe HEOOXOAMMBIH TPHU3HAK CXOAWMOCTH YHCIOBOTO psija.
SBnsiercss M HEOOXOMUMOE YCIIOBHE CXOAMMOCTH JOCTaTO4HbIM. [IpuBenute
MIPUMEPBHI.

34.Chopmynupyiite JO0CTaTOYHBIE PU3HAKK CXOAMMOCTH MOJIOKHUTEIBHBIX PSJIOB.
SBnAIOTCA M JOCTATOUHBIE YCIOBUS CXOJUMOCTH HEOOXOIUMBIMU.

35.Chopmynupyiite ompeneneHuss aOCOMIOTHO CXOJIIETOCS YHCIOBOTO psija,
YCIOBHO CXOJSAIIETOCS YUCIOBOTO psja. [IpuBemute nmpumepsl.

36.Cdopmynupyiite OCTATOUHBIC IPU3HAKHA CXOIUMOCTH PSIJIOB C TPOU3BOJIBHBIMH
yneHamu. [lpuBenure mpuMephl, MOKa3bIBAIONIME, YTO BCE YCIOBUS TEOpPEM
SIBIISIFOTCS CYLIECTBEHHBIMH.

37.Chopmynupyiite npu3Haku aOCOTOTHON CXOAMMOCTH.

38.Chopmynupyiite onpeaeieHne 3HaKOYePeIYIOIET0oCs CXOIAIIETOC YHCIOBOTO
psiia, IpU3HAKU CXOAMMOCTH. [IpuBequTe MpUMephl, MOKA3hIBAIOUINE, YTO BCE
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YCIIOBUSI TEOPEM SBIIAIOTCS CYIIECTBEHHBIMHU.

39.Chopmynupyiite  onpenpeneHne  (QYHKIHOHAIBHOH  IOCIENOBATENbHOCTH,
OIpeIeIeHNs ITOTOYSYHOH CXOOUMOCTH, OOJAaCTH CXOAWMOCTH, TpeNeNbHOM
(dyHKINU.

40.Chopmynupyiite omnpejeacHue PaBHOMEPHOW CXOAUMOCTH (YHKIIMOHAIBHOU
MOCIIEA0BATEIILHOCTH.

41.ChopmynupyiiTe JOCTATOUHBIE YCIOBHS HENPEPHIBHOCTH MPEAETbHON (QYHKITHH.
SBnAOTCA M JIOCTaTOYHBIE  YCJOBUS ~ HEOOXoAWMBIMH?  MoxeTr 1
MOCJIEIOBATENIBHOCTh  HETIPEPBIBHBIX ~ (PYHKIUI CXOJHMTHCS PABHOMEPHO K
pa3pbIBHON (QyHKITHH.

42.ChopmynupyiiTe AOCTaToOuHBIE ycioBUS IU(QEepeHINpyeMOCTH MpeIebHON
¢GyHKIMHU. SIBISAIOTCS JIM JOCTAaTOYHBIE YCIOBHSA HEOOXOIMMBIMU?

43.Copmynupyiite  ompeneneHne  (QyHKIMOHANBHOrO  psijia, ONpEACTICHUS
HOTOYEYHOH CXOAUMOCTH, 00JIACTU CXOAUMOCTH, CYMMBI psiia.

44.ChopmynupyiiTe onpenesieHHe PaBHOMEPHOH CXOAMMOCTH (YHKIHOHAIBHOM
pana.

45.CopmMynupyiiTe JTOCTATOYHBIC YCIOBUS HENPEPHIBHOCTH CYMMBI  psijia.
SBNAIOTCA M AOCTATOYHBIE YCIOBHS HEOOXOIUMBIMU?

46.ChopMmynupyiiTe TOCTaTOYHBIC YCIOBHS AUPPEPSHIHPYEMOCTH CYMMBI psijia.
SIBNSAIOTCS JTH JOCTATOYHBIE YCIOBHUS HEOOXOIUMBIMHU?

47.ChopMmynupyiiTe onpeiesieHie CTEIEHHOTO Psizia, ONUIIUTE CTPYKTYpPY 00JacTH
CXOJMMOCTH, XapaKTep CXOIUMOCTH.

48.TTpuBeaute criocoObl OTHICKAHUS painyca CXOIUMOCTH CTETIEHHOTO psijia.

49.Chopmynupyiite onpeaenenus psagoB Teilnopa, MakiopeHa.

50.Chopmynupyiite 1ocTaTOUHBIEC YCIOBUS pa3iokenus GpyHkimu B psajg Teiopa.

51.TTosyunTe pa3yioKEeHUs] B CTCIICHHOW PSJI OCHOBHBIX AJIEMEHTAPHBIX (YHKIIHH,
YKaXXUTe 001aCTH CXOAUMOCTH TOJIyYEHHBIX PSAIOB.

Bomnpocs! 1 3a1aHuA K 3a4éTy

(2 cemectp)

1. IlpuBenuTte onpeseneHe BEpXHEH TpaHN MHOXKECTBA.

2. IlpuBeanTe mpuMep MHOXECTBA, UMEIOIIET0 BEPXHIOI I'paHb U HE MMEIOIIETO
HaMMEHBIIIETO 3JIEMEHTA.

3. Haiigute BEpXHUE u HIDKHUE rpaHu MHOXECTB.

31 {010,01L0,00111 ...} 2y (D" ineN]

4. TlpuBeauTe mMprUMEp MHOKECTBA MMEIOLIETO BEPXHIOIO TPAHb W HE WMEIOIIETO
HaMMEHBIIIETO 3JIeMEHTa
5. TlpuBeaute onpeneneHne GpyHKIHH.
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6. Cpenu KpHBbIX, IPUBEJCHHBIX Ha PUCYHKaX, BBIOEPUTE T€, KOTOPHIC SBIAIOTCA
rpadukamMu QyHKIIHHN.

7. IlpuBeanTe mpuMep Iperesna Mociea0BaTeIbHOCTH.

8. IlpuBeauTe MpUMEpPHI MOCIEIOBATENLHOCTEH, MMEIOUIMX KOHEUHBIA MpeJe,
HMEIOIMX OECKOHEUHBIH Ipeie, He NMEIOIHX IIpeena.

9. ITlpuBeauTe onpeaeneHue npeea GYHKIHU B TOYKE.

10.[TpuBenure mpumepbl (YHKIMA, WMEIONIMX KOHEYHBIH IpeJes, HMEIOIINX
OecKOHEYHBIH Mpe/ielt, He IMEIOUINX Tpe/iesia B 3aIaHHOM TOUKe.

11.TIpuBenute ornpe/esieHHe HEPEPHIBHOW (QYHKIIUH.

12.TlpuBemute TpPUMEPHl pa3pbIBHBIX (YHKIWHA, WMEIOMIMX TOYKH pa3pbiBa
Pa3ITHUYHBIX TUIIOB.

13.IlpuBenure ompenenenue auddepeHurpyeMoctd (QYHKIMA B TOYKE WU
NPOU3BOHOM (DYHKIMU B TOUKE.

14.Yxkaxwure cBsi3b Mex 1y auhepeHIpyEeMOCThIO H HETIPEPHIBHOCTHIO (PYHKIMU B
Touke. [IpuBeanTe HEOOXOAUMbIE IPHUMEPHL.

f(x) = x2 -sign x f (x) =x-signx

15.0mnpenenute, sBusiercs Ju (QYHKIUU u
JudepeHInpyeMbIMH B TOUKe X =0,
16.Haiigure nponsBoaHbIe GYHKIIUH
_ 2 ra 2
41 f(x)=cos (12X + 12) 40 f(0= e2(x+1) .

17.IlpuBenure onpeaereHHe TOYEK JOKAIFHOTO MaKCHMyMa M TOUYEK JIOKaJbHOTO
MHUHHMYMa (YHKIUH.

18.IlpuBenuTe HpPUMEPHI TOYECK JIOKAIBHOTO MAaKCHUMyMa M TOYCK JIOKAIBHOIO
MuHEMYMa GyHKIUH. [TOKaKHTE TEOMETPHYECKYIO HHTEPIPETALIHIO.

19.1TpuBenute npuMepsl PYHKINH, HE UMEIOIINX JIOKATBHBIX IKCTPEMYMOB.

20.Chopmynupyiite HEOOXOAUMOE YCIOBHE IKCTPEMyMa.

21.ChopmymnupyiiTe JOCTaTOYHOE YCIOBUE IKCTPEMyMa.

22.Haiimure TOUKM SKCTpeMyMa QyHKIUH f
23.Haiinute HanbOoJIbIIe M HAMMEHBIIICe 3HAaUCHHE (PYHKIIUH f ha MIPOMEXKYTKE A

g FO0=x =3 =1L A=[L0 L f=x-e, A=[-11]

24.Chopmynupyiite onpeeicHUe UHTerpaia PuMaHa 1o oTpesKy.
25.YKaXuTe KIacChl HHTETPUPYEMBIX ()yHKITHI.

26.IIpuBeauTe NprMep HEUHTEIPUPYEMOH (HYHKIIMU.
27.Chopmynupyiite onpenenaeHue nepBooodpasHoil GyHKIMH.

28.Haiiure nepsoobpasuyo F s Qynkimm f(x)=signx

F(0)=0

, TaKylo, 4TO
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29.I1puBenute GopmMyiy paznoxenus PanoHanbHOM JpoOu Ha dJIEeMEHTapHbIE.
30.Haiinmute HeonpeeIeHHbIC HHTETPAIBL.

J‘ dx J‘ dx dx
18.1. Jx*-x-2 18.2. Jx*-x-2 18.3. /¥
31.HaiiiuTe onpejieneHHbIe HHTETPABL.
2 Vd 1
I'i—;dx .fxz cos xdx sze"3 dx
19.1. 1 19.2. o 19.3. o0

32.IlpuBenuTe oOmpeneTIeHHs YHCIOBOTO psNa, CXOMIMIETOCS YHCIOBOTO psifia.
[IpuBenuTe NpuUMepbl CXOASIIMXCSA H PACXOSIIIUXCS PAIOB.

33.Copmynupyiite HEOOXOAMMBIM NPU3HAK CXOAUMOCTH YHUCIOBOTO psija.
SBngercs nu HeoOXOIMMOE YCIOBHE CXOAMMOCTH AocTaTouHbIM. [IpuBenute
HPUMEPBI.

34.ChopmynupyiiTe 10CTaTOUHBIE TPHU3HAKN CXOJMMOCTH ITOJIOKHUTENBHBIX PAIOB.
SIBNAIOTCA TN JOCTATOYHBIE YCIOBUS CXOIMMOCTH HEOOXOANMBIMH.

35.Chopmynupyiite ompeneneHusi aOCONIOTHO CXOJSIIErocss YHCIOBOTO psijia,
YCIOBHO CXOASAIIErocs 4nucioBoro pszaa. [Ipusenure npumeps.

36.ChopMynupyiiTe OCTaTOUYHBIC MPU3HAKKA CXOAUMOCTH PSIIOB C IPOU3BOIBHBIMH
uyneHamu. [IpuBequTe NMpUMEpH, MOKA3bIBAIOIINE, YTO BCE YCIOBUS TEOpEeM
SIBIISIFOTCS CYIIECTBCHHBIMH.

37.Chopmynupyiite npu3Haku aOCOTOTHON CXOANMOCTH.

38.CopmyupyiiTe onpesesieHIe 3HaKOUePeIyIOMEerocs: CXOAIIEerocs: 9UcIOBOrO
psina, MpU3HAKK CXOAUMOCTH. [IpHBeanTE MpHUMEpHI, TTOKa3bIBAIOIIKE, YTO BCE
YCIIOBUSI TEOPEM SIBJISIOTCS CYIIIECTBEHHBIMHU.

Bonpocs! k 3K3aMeHy

(4 cemecTp)

. m
fiRESR, [Tpumepsl. HeoOxoanmbie yciaoBust

JlokanbHbIi SkcTpeMyM QyHKIMH
IKCTpEMyMa.

. pm . p2
JloCTaTOuHbIE YCIOBHS SKCTpeMyMa uis Gyskuun |- K- >R f:R°>R,

f:R">R"

n

[onsatne muddepennmupyemoit GyHKINU . Omeparop — npon3BoHasl.
[pumepsl. VYcnosue auddepeHIpyeMocTdH B TEPMUHAX  MPUPAIICHUH.
HenpepsiBHocTs quddepennupyemoii GyHKInU.

Teopema o CTpyKType MaTpHIlbl OllepaTopa IPOU3BOAHOM.

HudbdepermmpyeMocTs GhyHKITIH fRTSRY 5 CJIy4ae HeMpPEpPhIBHOCTHU YaCTHBIX
MIPOM3BOIHBIX KOOPAUHATHBIX (DyHKIIUH.

JuddepeHunpyeMocTb KOMIIO3UIIHH.

TeopeMbl 0 KOHEUHBIX PUPAICHUSIX.
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8. HemnpepsiBHO muddepeHuupyemoie QyHKIUR fiR" >R
I pepeHIPYEMOCTH.

9. Teopema 06 oOpaTHOIi (HyHKIINH.

10. [onsaTue HesiBHOW QyHKIMH. [Ipumepsl. Teopema o HesiBHOHM (QyHKIMU.

11. IMpaBuno nuddepeHnnpoBanms HesSBHBIX QyHKIMA. Teopema o cucTeMe HEsIBHBIX
(GyHKIUH.

12. TlonsaTue ycnoBHOTO SKcTpeMyMa. [Tpumepsr.

13. HeoOxouMble YCIIOBHSI YCIOBHOTO YKCTPEMyMa.

14. ®ynkuus Jlarpanxka. JlocTaToYHbIE YCIOBUS YCIOBHOTO SKCTPEMYyMa.

15. Usmepumsbie mo XKopaany mHoxkectBa. Mepa JKopnana. [TpuMepbl MHOXECTB He
m3mepumsIx 1o JKopaany. Kpurepuit uamepumoctu.

16. [lonsatne naBoWHOTO wWHTerpaia. KpurTepmii HHTErpUpyeMOoCTH B TEpMHHAX
HHTETPAJBHBIX CYMM.

17. Kputepuii Jlebera nnTerpupyemMoctu MHOroMepHoit GyHkuuu. MHTErpupyemMocTb
HETpepbIBHON (pyHKIHH.

18. CroiictBa wmHTerpana. JImHeHHOCTh. MOHOTOHHOCTH. AXTUTHBHOCTH. OIeHKA
MOJIyJIsl HHTETpaia.

19. Teopema dyOuHN. BeiuncneHne ABOMHBIX HHTETPAJIOB.

20. Teopema 0 3aMeHe IEPEMEHHBIX B IBOHHOM HHTErpaje.

21. Tlepexo/ K HOJSPHBIM KOOPIUHATAM B KAY€CTBE 3aMEHBI IIEPEMCHHBIX.

22. Tpoiinble nnTerpansl. Beruucnenne. CBoHCTBA.

23. 3aMeHa TmepeMEHHBIX B TpoitHOM wuHTerpaie. [lepexon k cdepuyeckuMm u
LWIMHAPHUYECKUM KOOPIUHATAM.

24. MHOTOMEpHBIE UHTETPAIIBI

25. EcrecTBenHas mapameTpu3anus KpuBoit. OpreHTanus KpuBou.

26. [Tonsitue kpuBONMHEHHOTO WuHTerpasia 1-ro poxa. CpolictBa. Brruucnenue
CBEJICHUEM K OTIPEJICIIEHHOMY UHTETpaly.

27. KpuBonuHeitHble HHTErpaiibl 2-ro poaa. CBs3b ¢ KPUBOJIMHEHHBIM HHTErpajioM 1 -
T'O pPOJia U OTIPEICIIEHHBIM HHTETPAIOM.

28. ®opmyna ['puna.

29. He3aBUCHMOCTb KPMBOJIMHEHHOTO HHTETpasla OT IIyTH HHTETPUPOBAHUSL.

30. [puitokeHNs] KPUBOJIMHEHHBIX HHTETPAJIOB.

. YcioBus HepepBIBHOM

MeTtoauueckue yKa3aHusl JJisi 00y4aIOIIUXCS 110 OCBOEHUIO TUCIUIIHHBI

Opraau3ys CBOIO y4eOHYIO paboTy, CTYACHTHI JOJKHBI:

Bo-nepsuvlx, BBISBUTh PEKOMEHIYEMBIN PEXKUM M XapaKTep yueOHOU paboThI 110
HU3YYEHHUIO TEOPETHYECKOr0 Kypca, MPAaKTHYECKOMY MPUMEHEHHIO H3YyYEHHOTO
Marepuana, IO BBIMOJHECHHUIO 3aJaHWi JJIsI CaMOCTOSATENBHOW paboThI, IO
HCIIOIh30BAaHUIO HH)OPMAI[HOHHBIX TEXHOJIOTHI U T.1.

Bo-émopbix, 03HAKOMHUTHCS C YKa3aHHBIM B METOIHYECKOM MaTepHajie Io
OUCHUIUIMHE  TMEepeYyHeM  y4eOHO-METOMUYECKHX  HW3JaHWH, PEKOMEHIYEMBIX
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CTYIGHTaM Ui IOATOTOBKM K 3aHATHUAM U BBIIOJHEHUS CaMOCTOSTEIbHOM
paboTBl, a TaKkKe C METOIUYECKUMH MaTephajaMH Ha OyMaKHBIX H/HIIH
9NIEKTPOHHBIX ~ HOCHTENAX, BBINYIICHHBIX  Kadeapoil CBOMMH CHJIAMH H
MpeI0CTaBIsIEMbIE CTYACHTAaM BO BpeMsl 3aHITHH.

CamocTosiTenpHass paboTa CTyAEHTOB, IMPEXyCMOTPEHHAs yYEOHBIM ILIAHOM
JOJDKHA COOTBETCTBOBaTh Oojiee TIIyOOKOMY YCBOCHHMIO H3ydaeMoro Kypca,
(hopMHUpPOBATh HABBIKM HCCIIEOBATENILCKOM PabOTHl M OPUEHTUPOBATH CTYIEHTOB Ha
yMeHHEe IPUMEHSATh TEOPETUUECKUE 3HAaHNUS Ha IIPaKTHKE.

1. PaGora ¢ y4eOHbIMU MOCOOMAMHU. J[JIsI MOJIHOLIEHHOTO YCBOGHHs Kypca
CTYZACHT JOJDKEH, IPEX/IE BCETO, OBIIAIETh OCHOBHBIMH IOHITHAMH 3TOH JUCIUIUTNHBI.
HeoGxomumo ycBOWTH oOmpeneneHus: W IOHATHS, YMEThb HIPUBOJIUTH HX TOYHBIC
(OpMYyIHMPOBKH, TPHUBOIUTH TNPUMEPHl OOBEKTOB, YIOBJIECTBOPSIONMX ATOMY
ompeneneHnio. Kpome Toro, He00X0AMMO 3HATh KPYr (PaKTOB, CBSI3aHHBIX C JTAHHBIM
nousaTHeM. TpeOyeTcs TakKe 3HATh CBS3U MEXIY MOHATHAMH, YMETh yCTaHABIMBAaTh
COOTHOIIICHHS MEXY KJIacCaMHi 0OBEKTOB, ONMCHIBAEMBIX PA3IMYHBIMU MOHATUSAMH.

2. CamocrosiTe1bHOe M3y4deHHe TeM. CamocrosrtenbHas pabora cCTyIeHTa
SIBJISIETCS] BXKHBIM BHIOM JIESITEILHOCTH, [TO3BOJISIOIIMM XOPOIIO YCBOUTD U3y4aeMbli
MpeAMET ¥ OJHUM U3 YCIOBHUH JOCTIXKEHHS HE00X0JUMOTr0 KauecTBa MOATOTOBKU U
npodeccCHOHANbHON  NEepenoAroToBKH  crnenuanuctoB. OnHa  mpenmosaraet
CaMOCTOSITENIbHOE HM3YYEHHE CTYJCHTOM PEKOMEH/JIOBAaHHOW y4eOHO-METOJHMYECKON
JUTEPaTyphl, pPa3JIMYHBIX CHPAaBOYHBIX MaTepHaloB, HamWucaHue pedepaTos,
BBICTYIJICHHE C JIOKJIAZIOM, TOATOTOBKY K JICKIIMOHHBIM M MPAKTUYECKUM 3aHSATHSIM,
MIOJTrOTOBKY K 3a4€TY U 3K3aMeHY.

3. loaroTroBKa K NPaKTHYECKUM 3aHATHAM. [Ipy NOATOTOBKE K MPAaKTHYECKUM
3aHATHAM CTYIEHTaM PEKOMEHAYeTCs CJIeIOoBaTh METOIMYECKHM PEKOMEHIALUSIM IO
pabote ¢ y4eOHBIMHI IOCOOUSMH, IPUBEICHHBIM BBIILE.

4. CocTaBieHne riaoccapusi. B rioccapuii J0/KHBI OBITH BKIIIOYEHBI OCHOBHBIE
TIOHSTHS, KOTOPBIE CTYACHTHI U3Y4JalOT B X0JIE CAMOCTOSITEIbHOM paboThl. [1J1s MOTHOTHI
WCCIICIOBAaHNSI PEKOMEH/YETCSl BITUCHIBATh B TJIOCCAPUA M T€ TEPMHUHBI, KOTOpHIE

CTYJACHTaM 6y[[yT PACKPLITHI B XOA€ JICKIITMOHHBIX 3aHATHH.
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5. CocraBiieHHe KOHCIEKTOB. B KOHCIEKTe OTpa’kKeHbl OCHOBHBIE IHMOHATHUSA
TeMBbL. 7T HarTsAHOCTH U y100CTBa 3aITOMIHAHUS UCTIOIH30BAHBI CXEMBI W TAOJIHUITHL.

6. IToaroroBka Kk 3a4éTy M 3k3amMeHy. [Ipyu OATOTOBKE K 3a4eTy W 3K3aMEHY
CTYZEHTHI JOJDKHBI UCIIOJIb30BaTh KaK CAMOCTOSATEIBHO TOATOTOBICHHBIE KOHCIIEKTHI,
TaK ¥ MaTepHaJIbl, MOJydYeHHBIE B X0/I€ 3aHITHH.

KauecTBo ycBOEHHS CTyIEHTOM Ka)KIOW AWCIMIUIMHBI oneHuBaercst mo 100-
OaJuTbHOM IIKaJIe.

WnTterpanbHas pedTHHroBas omneHka (0ayur) Mo KaKAOMY MOAYIO (IEpHOLY
00y4eHus1) CKIIA/IbIBACTCSl M3 OLEHKH TEeKylled padoThl 0OYYarOIIMXCS Ha 3aHSTHAX
CEMHMHAPCKOTO TUMA (CEMUHApBI, TPAaKTUUECKUE 3aHSTHS, PAKTUKYMBI, 1a00paToOpHbIE
paboThl, KOJUIOKBHYMBI M HMHBIC aHAJOTWYHBIC 3aHATHS), OLEHKH WHIMBHUAYaJIbHOU
paboThl 00y4aloUIMXCs U OLEHKH 32 BBIIOJHEHUE 3aJaHUil PEHTHHIOBOTO KOHTPOJIA
ycneBaeMocTH. [Ipu 3ToM 10151 0aJsIoB, BBIACICHHBIX HA PEUTHHIOBBI KOHTPOJb HE
JIoJKHa TpeBbIath 50% o01ieit cyMMBbl 6aJT0B TaHHOTO MOIYJISI (TIepro/ia O0y4IeHus]).

MakcumanpHas CyMMa pPEUTHHTOBBIX OaJIOB MO Y4YeOHOH IUCIHIUINHE,
3aKaHYMBAIOLIEHCS AK3aMEHOM, [0 UTOr'aM ceMecTpa cocTasisieT 60.

Ooyuatoniemycs, HaOpasmemy 40-54 Gaiia, Mpu MOJBEJACHUN HTOTOB CEMECTpa
(Ha TOCHEeTHEM 3aHATHM MO JUCUUIUIMHE) B PEUTHHIOBOM BEJOMOCTH YydeTa
YCIIEeBAEMOCTH M 3a4eTHOW KHIDKKE MOXET OBITh  BBICTAaBICHA  OLICHKA
«yIOBJIETBOPHUTEIHHOY.

Ooyuaroniemycs, HabpasieMy 55-57 6ayuIoB, IPH NOABEICHUN UTOTOB CEMECTPA
(Ha mocJemHeM 3aHSATHH IO TUCHMIUIMHE) B rpade peHTHHrOBOM BEJOMOCTH yd4eTa
ycrieBaeMocT  «lIpemuanbaple OamieDy MokeT ObITh moOaBieHo 15 OamnoB u
BBICTABJICHA SK3aMEHAIIMOHHAS OLIEHKA «XOPOILIOY.

Obyuatomemycs, HabpaBiemy 58-60 6ayuToB, TP NOABEICHUN UTOTOB CEMECTPa
(Ha TocJemTHEM 3aHSATHH IO JTUCIMIUIMHE) B rpade pedTHHIOBOM BEIOMOCTH ydeTa
ycrieBaeMocT  «lIpemuanbaple OamiepDy MokeT ObITh moOaBieHo 27 OamioB u
BBICTABJICHA SK3aMEHAIIMOHHAS OLIEHKA «OTIIUMYHOY.

B xakux-mmbo MHBIX choy4asx [noOaBlieHHE INPEeMHUAlbHBIX OalIoB He
JIOILyCKaeTCs.

OOyuaronuiics, HabpaBimii 10 39 6aIOB BKIIOUUTEIBHO, caeT dk3aMeH. [Ipu
HaJIMYUM HOATBEP)KICHHBIX JOKYMEHTAJIbHO YBAXHUTEJBHBIX IPUYUH, IO KOTOPHIM
OBUIM MIPOTMYIIEHBI 3aHATHs (JUIMTEeNbHas 00Ie3Hb, O0YUEHUE B APYIOM BYy3€ B PaMKax
aKaJIeMUYecKO MOOWJIBHOCTH W JIp.), OOydYalomMicsl WMeeT MpaBo oTpadoTaTth
MPOMyIIEHHBIE 3aHATHS ¥ TONYYWTh JONOJIHWTENBHBIE Oaulel B paMKax
YCTaHOBJIEHHBIX 0a/uloB 3a Moayidb. CpOKM W THOPAOOK OTPAaOOTKH Ompenesnser
TIperoiaBaTesb. baibl BBICTaBISIOTCS B Tpade «oTpadboTKay.

OtBer 00y4aromerocst Ha 3K3aMEHE OLEHHBAETCSI CyMMOU 10 40 peHTHHTOBBIX
6asutoB. MIToroBast omeHKa CKJIaJBIBACTCS U3 CYMMBI OaJUIOB, MOJyYEHHBIX 33 CEMECTP,
u OanioB, MONYYECHHBIX Ha dK3ameHe. OOydaromiemycsi, KOTOPBIH ClaeT 3K3aMeH,
IIpeMHaIbHbIE 0aJlIbl HE HAYHUCIIAIOTCA.

MaxkcumanbHass cymMMma OaijioB IO y4eOHOW NUCHMIUIMHE, 3aKaHYMBAIOMICHCS
3a4eToM, 110 uToraM cemectpa coctasisier 100 6amtoB (50 6amnoB — 1-if Moayns u 50
0ayuIoB — 2-i1 MOJIYJIb).
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Crynenry, HaOpaBmuii 40 0ayioB W BhIIIE IO UTOTaM PadOTHl B CEMECTpE, B
9K3aMEHAIIMOHHONW BEJOMOCTH U 3aU€THOM KHM)KKE BBICTaBJIIETCS OLIEHKA «3a4TECHO».
Cryznenty, HaOpaBieMy 10 39 6aioB BKIIOUYUTEIBHO, CAAET 3a4eT.

CornacHo nmoaxoam 0aJTbHO-PEHTHHIOBOM CHCTEMBI B PaMKaX OIICHKH 3HAHWH,
YMEHHH, BIaJeHUH (YMEHUH IPUMEHATh) U (MJIM) OMbITA IESATENbHOCTH JTUCIUILTHHBI
YCTaHOBJICHBI CJIETYIOLIHUE ACHIEKTHI:

e Conepxanve y4eOHOH MUCHUIUTMHBI B paMKax OJHOTO CEMECTpa JCIHUTCS Ha
aBa moxyns (mepuonma oOydenusi). Ilo okoHuanmm Momyns (mepuoga oOydeHHs)
OCYILIECTBIISIETCA PEUTUHIOBBIA KOHTPOJIb YCIIEBAEMOCTH 3HAHUW CTYAEHTOB.

e CpoKu MPOBEICHUS PEUTHHTOBOTO KOHTPOJIS:

ocennuii cemecmp — | PEUTHHTOBBIII KOHTPOJb YCIEBAEMOCTH IPOBOIAMTCS
coryiacHo rpaduky yae6Horo npouecca, || peiTHHrOBBII KOHTPOJIb YCIIEBAEMOCTH - IBE
nocienHue Hexenu (HAKTUUECKOTO 3aBEpIICHUs ceMmecTpa Mo Tpaduky ydeGHOro
nporecca;

secennuii cemecmp — | PEHTHHIOBBIM KOHTPOJb YCIIEBA€MOCTH IIPOBOIMTCS

coryacHo rpaduky yaeoHoro npoiuecca, || peiTHHIOBBIIf KOHTPOJIb YCIIEBAEMOCTH - JIBE
rnocienHue Hexenu (PAKTUUECKOro 3aBepIIeHUs cemecTpa 1o Tpaduky ydeOHOro

npoiiecca.

VII. MaTepuaabHO-TeXHHUYECKOE 0DecnedeHne TUCHUILTHHBI

OcHallleHHOCTh
HaumeHoBaHue

CHenHAJbHBIX* MOMeLIeHuil
M NOMeIeHuH 1S
€aMOCTOSITe/ILHOI padoThl

CrenHaJbHBIX
noMeleHui
noMeuneHuH s
CaMOCTOSITEJILHOM
padoTsl

IlepeyeHb JIUIIEH3HOHHOTO
MPOrpaMMHOI0 o0ecreYeHnsI.
PexkBU3NTHI MOATBEPKIAIOIIETO
JIOKyMeHTa

VyeOHas ayuTOpHs ISt
[POBEICHUsI 3aHSTHI
JIEKLIMOHHOTO THIA, 3aHSITHI
CEMHMHAPCKOTO THIIA,
KyPCOBOTO MPOSKTHPOBAHHUS
(BBITIOJTHEHHST KyPCOBBIX
paboT), TPYIIOBBIX U
WHJIUBUYaTbHBIX
KOHCYJIBTAIIU, TEKYILErO
KOHTPOJISL X TPOMEXYTOYHON
aTTecTaluy,
yuebras ayoumopus: Ne 207
(170002 Teepckas obn., 2.
Teepy,
nep. Caodoswlil, 0. 35)

YueOHast ayuTOpHUS AT
HPOBEACHUS 3aHATHI
JIKIIMOHHOTO THIIA, 3aHATHI

Komrmiekr yueOHoi
Me0elTH, HHTepaKTUBHAs
CHCTEMa CO BCTPOCHHBIM
TPOEKTOPOM.

Komnnexm yuebnoii
mebenu, CD-
Maznumona,

Google Chrome — GecruiaTho
Kaspersky Endpoint Security 10 mst
Windows — Akt Ha niepeady npas
TIK545 ot 16.12.2022

Lazarus — OecriatHO

OpenOffice — 6ecrutatao
MHOrodyHKIHOHAIBHBII

penakrop ONLYOFFICE 6ecrinatHoe
[10 — 6ecruiaTHO

OC Linux Ubuntu 6ecrmataoe IO —
OecrtaTHO

Google Chrome — 6ecriatHo
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CEeMHHAPCKOTO THIIA,
KYPCOBOTO IPOCKTHPOBAHUS
(BBIIIOJHEHUS KyPCOBBIX
paboT), TPYIIOBBIX U
MHIMBUTYATBHBIX
KOHCYNbTaIUil, TEKYILIETro
KOHTPOJIS M IPOMEKYTOYHOM
aTTeCTalNH,
yuebnas ayoumopusa: Ne 208
(170002 Teepckas obux., e.
Teepo,
nep. Cadoswlil, 0. 35)

YyeOnas aymutopust 1uist
MIPOBECHUS 3aHATUH
JICKIHOHHOTO THIIA, 3aHITHIA
CEeMHHAPCKOT0 THIIA,
KYpCOBOTO IIPOSKTHPOBAHHS
(BBIMOJHEHUS KYPCOBBIX
paboT), TPYIMIIOBBIX U
HHIMBHTyaJIbHBIX
KOHCYJBTAIil, TEKYIIETO
KOHTPOJISL U IPOMEKYTOYHOM
aTTecTalHH,
yuebnas ayoumopus: N 312
(170002 Teepckas obux., 2.
Tsepo,
nep. Cadoswlii, 0. 35)

VyeGHas ayuTOpHUs UL
MIPOBEICHHUS 3aQHATHI
JIEKLIMOHHOTO THMA, 3aHITHI
CEMHHAPCKOro TUIA,
KyPCOBOT'O IIPOEKTUPOBAHUS
(BBITIOJTHEHHST KYPCOBBIX
paboT), TPYIIOBBIX U
WH/IMBHIYyaJbHBIX
KOHCYJIbTALlHH, TEKYIIEro
KOHTPOJIS U HPOMEXYTOUHON
aTTecTaluy,
yuebras ayoumopus: Ne 203
(170002 Teepckas obun., 2.
Teepo,
nep. Cadoswlil, 0. 35)

JlaGopaTopust KOMIBIOTEPHOU
Oe3omacHoCTH Kadenps
KOMITBIOTEPHOH 6€3011acHOCTH

KOMNblomep:
(cucmemmwiii 610K +
MOHUMOp),
MHO2O(DYHKYUOHATbHBITL
nasep.
KoOnup/npunmep/ckanep,
sudeonieep, menesusop,
DVD nneep.

HnTtepakTuBHas
cucrema Promethean
ActivBoard 587.
Komnnexm yuebrot
Mmebenu,
UHMEPaKmueHas
cucmema.

Kommekt yueGHOM
Me0enn, HHTePaKTHBHAS
CHCTEMa CO BCTPOECHHBIM
IPOEKTOPOM,
KOMIIBIOTEP (CUCTEMHBIH
0JIOK, MOHHTOD,
KJIaBHATYpa, MbIIIb) 1
HIT., PELUPKYILATOP.

Kommnexr yuebHoi
MeOeIH, HCTOYHHK

Kaspersky Endpoint Security 10 mis
Windows — Akt Ha niepeaqy mnpas
ITK545 ot 16.12.2022

Lazarus — 6ecrutaTHO

OpenOffice — 6ecrutatao
MHOro¢yHKIHOHAIBHBIH

penaktop ONLYOFFICE 6ecruiatHoe
I1O — GecrunatHO

OC Linux Ubuntu 6ecrimaraoe 10 —
OecmnaTHO

Google Chrome — 6ecmiatso
Kaspersky Endpoint Security 10 mis
Windows — Akt Ha niepeady npas
TIK545 ot 16.12.2022

Lazarus — 6ecrutaTHO

OpenOffice — 6ecrutatao
MHoro¢yHKUHOHAIBHBIH

penakrop ONLYOFFICE 6ecruiaTHoe
10O — 6ecrutatHO

OC Linux Ubuntu 6ecrinarxoe 10 —
OecriaTHO

Google Chrome — 6ecmiatho
Kaspersky Endpoint Security 10 mis
Windows — Akt Ha niepesaqy mpas
ITK545 or 16.12.2022

Lazarus — 6ecrutaTHO

OpenOffice — 6ecrutatao
MHOro¢yHKIHOHAIBHBIH

penaktop ONLYOFFICE 6ecruiatHoe
10 — 6ecruiaTHO

OC Linux Ubuntu 6ecrimataoe 10 —
OecmnaTHO

Google Chrome — GecruiaTHoO
Kaspersky Endpoint Security 10 mis
Windows — Akt Ha niepeaqy mpas

¥ MaTEéMaTHYECKUX METOI0B oecriepe6oiHOro T1K545 ot 16.12.2022
ynpasienus: Ne 203a HNUTaHuA 5 IUT., Lazarus — 6ecrnaTao
(170002 Teepckas o61., 2. KOMMYTaTop, OpenOffice — Gecrutatao
Tsepo, KOMIIBIOTEP
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nep. Cadosuil, 0. 35)

YueOHas ayauTOpHUS AT
MPOBEICHUS 3aHATHI
JIGKITMOHHOTO THIIA, 3aHITHIA
CEMHUHAPCKOT'0 THIIA,
KYpCOBOTO TIPOSKTHPOBAHHS
(BBITIOJIHEHHST KYPCOBBIX
paboT), TPYIMIIOBBIX U
WHIMBHTyaJIbHBIX
KOHCYNbTAIUi{, TEKYIETO
KOHTPOJISL X IPOMEKYTOUHOM
aTTECTalHH,
yuebnas ayoumopusi: N 212
(170002 Teepckas o6, e.
Tsepo,
nep. Cadosvlii, 0. 35)

(cucTemHbli OII0K,
MOHHTOP, KJIaBHATypa,
MBIIIB) 7 IIT., KOTHP-
MIPUHTEP-CKaHep 2 IIT.,
mwieep combo,
TENEeBU30D, SKpaH
HACTEHHBIH, yueOHbII
T1abOpaTOPHBII CTEHNT
IUIS N3y9EHHS] OCHOB
Kpunrorpaduu,
UCIIOJTHEHUE OJIOYHOE
BCRYPTO, y4ebHo-
1ab0paTOPHBIA CTEH/T
JULSL M3y ICHUS
0JI04YHOTO KOJAUPOBAHUS
3U-BK.Menosas docka,
KOMNIeKm y4eOHOul
mebenu.

Komrutekt yueOHoH
MeOenu,
MYJIbTUMEUHHBIN
KOMILIEKC.

MHorodyHKIHOHAIBHBIH

penaktop ONLYOFFICE 6ecruatHoe
10 — 6ecruiaTHO

OC Linux Ubuntu 6ecrimataoe 10 —
OecmnaTHO

Google Chrome — Gecrutatro
Kaspersky Endpoint Security 10 mis
Windows — Akt Ha niepesaqy mpas
TIK545 ot 16.12.2022

Lazarus — 6ecruatHO
OpenOffice — 6ecrutatao
MHoro¢yHKIIMOHAIBHbIH
penaktop ONLYOFFICE 6ecruatHoe
10 — 6ecruiaTHO

OC Linux Ubuntu 6ecrmataoe 1O —

GecraTHO

VIII. Cenenusi 00 00HOBJIeHUH padoyeil MPOrpaMMBbI TUCIHUTLTHHBI

Ne OO0OHOBJIEHHBIH Onucanue BHeCEHHbIX Jarta u Ne nporoxoJa
I.0. | pa3aen padoueii H3MEHCeHUI 3acenaHus kadgeapbl /
NPpOrpaMMBbl MeTOAMYEeCKOro COBETa
AUCHUTIINHBI ¢axyabTera,
YTBEepAUBILICT 0
H3MEHEHHS
1.
2.
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