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Pabovas nporpamma cocrapieHa Ha ocHoBaHuu Tpebosannii PenepanbHOTO

rocylapeTBeHHOro  obpazoBartesbHOrO  cTanjaapra  Beicmiero  ofpazopanmus -
Oakajtagpuar no uHanpasicunio noaroroskn 09.03.03 [Mpuknanuas uudopmarnka,

YTBEPIKACHHOTrO npukazom MunoGprayku Pocenn ot 19.09.2017 Ne 922,
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,
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1. Ilnannpyembie pesyabrarbl o0y4eHHsi 10 AHCUHILIHHE (MOAYJIIO),
COOTHECEHHBLIE C Pe3yJILTATAMH OCBOCHHs 00pa3oBaTe/IbHOH NPOrpaMmbI

Hucuunnuna «MatemMaTudecKuil aHau3» B COOTBETCTBUM ¢ TpeboBanusmu ®I'OC
BO nanpasnena Ha dopmuposanue cneayomux komnereHuui (YK-1, OITK-1):

Tabnuna 1. Cea3b pe3ynsTaToB 00Y4YeHUs ¢ MPHOOpeTaeMBIMH KOMIIETEHITHAMHU

KOZI W HAHMEHOBaHHKE

Koa u nauMmenosauue

3annaHupoOBaHHLIE Pe3YIETATH

KOMIIETEHIIHH MHIMKATOPA JOCTHKEHHS oby4enus
KOMITETEHIHH
YK-1. Cnocoben UYK-1.1.  JleMOHCTpHpYeT | 3HATH: IPHHIAIILI H METO/IEI pabOTHI C
OCYIICCTBIATE JHAHHE KPHTHYECKOro | HH(popMalHeH;

NOHCK, KPHTHYECCKHH
AHAJIME M CHHTES
uHpopMannu,
IIPHMEHATH
CHCTEMHBIN MOIX0/1
JUISL peLeHus
MMOCTABJICHHBIX
3aj1ay.

MBITITICHU A H
CHCTEMHOI'O IMOJAX0a4a.

HABBIKH

YMETh: HCIOJIL30BATH METOJUKH
OTIpeJieIeHus, HHTEPIPeTALHH U
pPaHKHUPOBaHUA TpebyeMoi
uHpopMaIHH;

BJIAIETh: HHCTPYMEHTAMH NEPBHYHOH
obpaboTku HHGOpMAIIKH.

HUVYK-1.2. AHanm3upyer
3ajavy, Bbiiensas ee Hasosbie
COCTaRIISIONINE.

3HATH: OCHOBHBIC NOHATHA U METO/IBI
MaTeMaTMyecKoro aHanmusa B o6seme,
HeoDXOAAMOM IS ONTHCAHMS, aHAIU3a W
OLIeHKH 3)DEKTHBHOCTH PCalIH3yeMBbIX B
xofe npothecCHOHAIBHON AEATETBHOCTH
IIPOLIECCOB,

YMETb: IPUMEHATH COBPEMEHHBIH
HHCTPYMEHTApUH TEOPeTHYECKOrO B
IKCHEPHMEHTAILHOTO MCCIIC0BAHUS U1
pemenus mpodecCHOHANLHEIX 3a1a4 U
uccieaoBanus 0OLEKTOB
npodeCcCHOHAIBHOM JIEATENBHOCTH
(npuknanHbie ¥ HHQOPMALIMOHHBIE
Hpolecchl; nHGOpPMALMOHHEIE
TEXHOJIOTHH; HHPOPMAIHOHHbIE
CHCTEMBI);

BJIA/I€Th: HABBIKAMM MCIIOJL30BAHUA
METOA0B MATEMATHYECCKOTO aHalIu3a i
TECOPETUHECKOT O U IKCIECPUMEHTAIIBHOIO
HCCIENOBAHUA ODBEKTOB
npodhecCHOHAIBLHOM JAeATENLHOCTH,

OIK-1. Cniocoben
NPUMEHATE
€CTECTBEHHOHAYYHbIE
v obmenHKeHepHLIe
IHAHUS, METOIBI
MATEMATHYECKOIo
AHATH3A 1
MOZICIIHPOBAHMA,
TEOPETHHECKOTO H
IKCHEPHUMEHTAIILHOTO
HCCTICIOBAHUS B
npodheccHOHATBHON
AESTENLHOCTH.

HUOITK-1.1. Pemaer
CTaHAapTHHIE
npoeccHoHanbHbIE 3a1a49H C
IIPUMEHEHHEM
eCTECTBEHHOHAYYHBIX H
O0IIEHHIKEHEPHBIX 3HAHMMN,
METOJIOB MAaTEMaTH4YeCKOro
aHaJIn3a 1 MOJCIIMPOBAHUA.

3HATH: METO/IbI H AJITOPHTMBI
MATEMATHYECKOIO QHAIIN3A H
MOJICTTHPOBAHHU

YMeTh: IPHMEHATE METOJIBI K
QITOPHTMEI MATEMATHYECKOI'O aHAIN3a H
MOJIENIMPOBAHKA B 0061aCTH CBA3H
HH(pOPMAIIHOHHBIX TEXHOJIOTHIA;
BJAJETH: HABBLIKAMH HCTIOIb30BAHHA
METOJIOB M AITOPHTMOB
MaTeMaTHIeCKOr0 aHalH3a U
MOJENHPOBAHMUS [IPH PEIICHHH
npogeccHOHATLHEIX 337124,




2. MeeTo ancuHnnbl (Moayast) B CTPYRTYpe 00pasoBaTeibHoi
HPOrpaMmbl

Jwenumauna 51.0.09 MarteMarnueckuii aHanu3 OTHOCHTCH K 00s3aTelIbHOM
4acT.

Jlannas amcuMuidna onupaercs wa jadciunauny «Jluneiinas anredpa» u
ABASETCH OCHOBOI JUIA HOCIEAYIOUICTO H3yHeHns Ancuunini: « F'eopus BEpOATHOCTH

WM MaTeMaTnUCCKads CraTHCTHKa, « KOHOMCTPHKAY, «I'lnan HpOBaHMEC U yNnpabBlIceHHE
AAHHDLIM MY,

3. Cojpepxanie AHCHHILINHBI
Pacripe/le/icHIe YacoB 110 TeMam 1 BHJIaM 3atsitiil npejicrasieno s rabnuie 2.

Tabnuua 2.1. Ounag popma

KonnueeTro vacon Gopmupy-
= Bun Camocrosn | Beero eMble
No Hanmenosanue pasjaenos w | Jlekn : ,
i i - AT reiLIas 1o KOMICTCH=
Ul (113) pacoTa TEME 1M
- | L (€P)
I 2 3 4 5 O 7
Cemecrp | _A
| Pazoen 1. Beeoenue ¢ anaiiis.
1.1. | Muoxkecrsa N _ ‘ 2 2 YK-1
1.2. | Dy 2 | 2 4 OI1K-1
Pasoen 2. Hpeoea u nenpeputenocho
2,1, | Vipensn ) > ) 6
HOCHEAOBATELHOCTH | . V-1
2.2, | [penea gpynxumm 2 2 3 7 Ol1K-1
2.3 | Henpepuistocts GynKimn 2 2 2 0

Pazoen 3. lugpdpepenquaivnoe ucuucenne (YynKuiic 00Hoi nepesennoi
| | Mpowssozuras 1 1

3 2 + - 6 7
andepermnuan Gynkwine YK-1
19, Meeaeaosatine nose/cina > 5 5 6 OIK-1
R s | [N (G (S

 Paszoen 4. Humezpanpnoe ucuucaenue yniuut 001omn nepesenton

4.1. | HeonpeacjacHinii mrerpai 2 [ 4 1. 8

0 = — ' > —e——— YK-1
IPC/ICIICHILIC :
49, | IS 2 2 2 6 Ol1K-1
HECOOCTBEHIILIC I TCT PAIL] i
K Has paoo 12 12 i
KOMFPOALIAS PadoTi 2 2
il s T |7 | ok |
‘ YK-1
Jauer ) 9 e
7 7 B . ) Ol1K-1
| Mroro 3a | cemectp L 14 20 38 72
SRR —
L Paszoea 5. Jludiepen uaaptioe ucHucAenue pyuKuiil HeCKoAbKUY nepesen vy
DOy ICCKOJLKHX
51 YHKUHH HECKOJ 5 g 9 )
| TEPEMEHHbIX - B . YK-1
59 [Ipeesn ¥ HenpepuBiocth 5 4 - 13 OI1K-1
| hyuKInm BECKOALKHX o




nepeMeHHbIX
- DKCTPEMY? Y
53 9 “rpmyw’hl (pyrKHn | 5 4 ; 3
HECKOJBLKUX HEPEMCHHbBIX
Pazden 6. Humezpaabnoe uequciaelte (pyukigiin HeCKOAbKUX HEPEMEHTLbIX
YK-1
6.1. | Kparnbie nurerpain 2 2 7 11 :
3 paiib : OI1K-1
e Pazoea 7. Paowt
7.1, | Unenoswie paast | 4 4 7 15 VK-1
7.2. | Crenenusie psihl | 4 4 7 15 OIK-1
= Pazoen 8. Ooniknoscennoe dudhepenuaivioe ypasuenie
nddepenmanbuble =
g1, |Aubdep A_ 4 4 7 15
ypasHEH s 1EPROro 110PAJIKA i
OuuopojanLIe 1 VK-1
HEOAHOPOJIHBIE JItICiitbie IK-1
8.2 FHOPOEIHBIE TENR b 4 4 6 14 Ok
Andepenipannine
ypaBHeHns
Konrponsnas padora 12 12 VK-1
, - - OIK-1
JK3ameH 27 27 &K-l
L N ) OT1K-1
| Mrorosad cemeerp 2 | 26 {9 144
Hroro: 38 46 132 216
Tabnuua 2.2. 3aounas Hopma
Komeerso Hacos Dopmupy-
| Bua Camoctos | Beero emMble
Ne Hanmenosanne pasieion u | Jlekn
TANATIA eI 1o KOMTIETEH-
nn TEM HH : =
) (113) pabota TeMe LHn
(8]
| 2 3 | 4 5 6 7
Cemecrp | i
pat | - Pazoen 1. Beeoeuue ¢ anaiis
I.1. | Muoxecrsa ] e 8 8 YK-1
1.2. | Oyukiuu | . 8 ) OI1K-1
e Pazoea 2. Ipeden u nenpepuleniocin
R [1pesen g g
T I0CHeLoBaTCIbHOCTIE B - . - YK-1
2.2, | llpeaen dynkim | [ [T 10 OlK-1
2.3 | HenpepblBHOCTE (pyHiKitin I 8 9
Pazoen 3. Judhpepenuuanvioe ucquc.»'le_l‘qyg{_b)-'m\'um‘l 00NOIt NEPEMCHHON
[Tponssosuias M ,
3.1 | 8 9
smddepenimai Gy . B YK-1
32, Uccneosanne nose/ienng | | 9 . OIK-1
X (pyvatkign |
Pasoea 4. Humeepanvnoe ucuuicienie (hynsuu 0onoit nepesMenion
4.1. | Heonpesencunntii rerpan | 1 [ I 9 B VIC-|
12 ()upc’;lcncuumc i | | 9 1 OIK-1
HeCOOCTBCHHBIC MHTCIPLiLbl
e Kowrponsnas padora | 18 18 VIC-1




CAMOCTOATENIBHOM PaloThl, KOHTPOALHOH PaboTLI.

OIK-1
Sauer X
4 4 YK-1
o OI1K-1
Hroro 3a | cemectp 5 0 97 108
Cemecrp 2
Pazoen 5. ludphepenyunanvioe ucuucaene (pyukyitii HCCKOALKUX REPEMEHHbIX
’ MYHKIUH HECKOALKIN
5, | ; | | 9 1
lepeMetbIX
[Tpeaen n HenpepuiBHOCTL
2 e YK-1
5.2, | GyHKUINY HCCKOIBKHX | 9 10 OMK-1
fepeMentbiX :
DKCTPEMYMbE Py HKIUHT
5.3, NG Rt ! l 9 1
HCCKOJIBKHX HCPCMCHIBIX |
Pasoen 6. Humezpaivhoe ncanueiaenue (pynky HeCKOAbKIX Hepemenitbix
VK-1
6.1, | Kparubie HHTCIPLLL] 9 9
il ! OI1K-1
Pasoea 7. Provt
7.1, | Yncnoseie psjibl | | 9 11 YK-1
- 7.2, | Crenennbic ps/nl B 9 & OTK-1
Pasoen 8. Obsiknosennoe Quiepenutibiioe ypasuenie
updhepenpaznibe
g1, |Ausbepeny o 1 10 12
YPABHCHUA [1CPBOIO HOPAIKD
OnHopoiBe 1 YK-1
HCOJIHOPOLIBIC [THHETTHbIE OIK-1
8.2, RERRON I ; | | 10 12
anddepennaibiibie
YPABHEHMA Ll
- -1
_Kou‘rponmmn riai)m'a 18 18 OyﬂKK-l
YK-1
Damer 9 9
gy . - ” OT1K-1
Mroro 3a 2 cemectp s | 6 97 108
| Wroro: 10 12 194 216
VyebHas  JeATeNLIOCTL  COCTOMT W3 JICKUMH, TIPAKTHUECKHX  3aHATHH,



3.1. Conepkanume OTACABLHBIX PA3ICJI0OB H TEM

Pazjen 1. Beejienne B anajins.

Tema 1.1. Muooscecmea,

JleficTBUTEABHLIE uMCia, WX CBOHCTBA. UuCnoBbie MHOMKECTBA. DJIEMEHTBI
anrebpbi MHOKeCTB. OGO3HAYCHHS JUIS CYMM W 1IPON3BEACHHH. OKPECTHOCTD TOUKH.
OrpanunuenHbie MHONKECTBA. JleKapToBbl KOOPAHHATL! Ha 1JIOCKOCTH.

Tema 1.2. @ynurunu.

Upenosble Gynkimn. Crocodsi 3apanus (gyukunid. Obdaacts onpeneneHus u
MHOKeCTBO 3HaueHnit Qpymicimnn, Ipadux Gy, Cnoxuas u obparnas QyHKIHH.
XapakrepueTukin  (QDYHKIMHAT  YETHOCTH M HEYETHOCTb,  NCPHOAMMHOCT,
MOHOTOHHOCTB, OIPAHHYCHHOCTD.

Crenennas, nokazareabHas " norapupmuueckas (hyHKUHH,
TpuronomeTpuueckne (yHKUMH u obparhbie K HHM. DiemeHTapubie  QyHKUUH.
CBOiicTBA OCHOBHBIX IEMEHTAPHBIX (PYHKILHIA.

Paszaen 2. llpeaen n nenpepbiBHOCTb.

Tema 2.1. Ipeoe:n nociaedosamestbiiocmit.

UpenoBble MocieaosatenpHocti, Crnocodel 3aanus 1ocne10BaTellbHOCTeH.
I Iporpeccun.

[pegen nocieoBaTenbHoCTH. EAMHCTBEHHOCTD npeaca. OrpannieHHOCTh
exojieiics nocnenosarensiocTu, Ilepexol K npejieny B HEpaBeHCTBax, Teopema o
TpexX MOC/HeOBATENILHOCTAX.  beCKOHeUHO  MAbIC M feckonedno  Gonbline
nocjeaoBaTeNbHocTH,  uX  csoiicrBa.  CBoilcTBa  NPEiACnos,  CBA3AHHbIC  C
apuphMETHUCCKUMH ACHCTBHAMMU,

MOHOTOHHbIE HOCHENOBATENLHOCTH. Teopema Beiicprrpacca 0
CYLIECTBOBAHMM 1IPEIEIA MOHOTOHHOMH Orpanitieiioii 1ocie0BareabHoCTH. Uucno
e.

Teopema Kanropa O CTAMMBAIOUMXCS OTPE3KaX. Tounsle rpatnilbl YUCIOBOIO
MHOKeCTBa.

Tema 2.2. Hpeoea (hyuruuu,

[Mpeaen GyHKkin. Paznnudubie THILL TIPSICIOB: OHOCTOPOHHUE TPEACIbI,
npesensl B GeckoHednocTH, OeckoHeunbie npeieinl.  beckoneuno  Mmaibie W
Geckoneuno Gonpiie  (QyHKIMU, ux cBoiicra. OCHOBHBIC CBOHCTBA NPEACIOB
(ynkiun: apudmeTHieckue IeHCTBIN Hal NMPEleiamMi, OrpalieHiocTh, NEPEXOL K
npeienam B uepasencrsax, [pesen cnomuoi GynKimm. CpaBtienne OECKOHEYHO
MalblX (pyHKLLMI.

[MepBbiii H BTOPOIi 3aMeyaTellbHbIe IPEJICiibl.

Tema 2.3. Henpeporenocmo (pynriu.

Henpepbisuocts  QyHxuun B Touke. HENpepbBHOCTL  CYMMBI,  pasHOCTH,
IIPOH3BEACHHS H HaCTHOIO HENPEPLIBHBIX (YKL, HenpepsBHOCTL CIOKHOH H
oOpatHoi  QyHkuun,  HenpepbiBHOCTL  dIeMEHTAPHLIX gyukunit, Teopema o
coxpanesuy  3Haka ienpepbisuoil  gynkimn. Touku  paspbisa (pyHKUMH, HX
Knaccuduranmst.

CoiicTBa (yHKUMIL, HEMPEpbIBHLIX HA OTPEIKE: TEOPEMbI O CYHIECTBOBAHHH
KOPHSL. O MPOMEKYTOUHBIX 3HAYSHUSIX. 0O OFPaHniEHHOCTH (PYHKIUHH, O JOCTHKCHUH



HaubOMLILErO M HAUMEHBLINErO  3HA4YCHMIl. ’aBHOMEPHAs  HEeNpepbIBHOCTE.
[TayTuHHbIE MOAENN phLITKA.

Paspen 3. Jludppepenunannnoe neuncienne ynkunii oauoii nepemMennoii.

Tema 3.1. Ilpouseoonas u ouhhepenquan.

[poussoanas pynxuun. JAuddepenuupyemocts n auddepeniman hynkumm.
HenpepersHocts  anddepenunpyemoit  dyuxumn. pasuna  auddepenunposanns
CYMMBI, PASHOCTH, TIPOU3BEACHUA W HACTHOIO ABYX (DYMKLHKIL, CHOKHON U 0OpaTHOI
(pynxumit. [pon3Boanbie OCHOBHBIX MEMEHTAPHBIX (YHKITHIL,

['eomeTpuueckuii  cmbics  npowssoaHoil W audipepeniiana  pyHKIMH.
YpaBHenue kacatenbHoil K rpaduky pyHKumm.

JlokanbHblit  okcTpemym  Qyukuun, Teopema (epma. Teopembi Ponss,
Jarpanxa u Kowm,

[IpaBuno Jlonurans packpeiThst HEONPEACICHHOCTEH.

[Tpoussoansie 1 puddepenunans BLICHINX NOPIIKOS.

Tema 3.2. Hecneoosanue nosedenus (hynsuuun.

[pusnak moHoTouHocTH (yukumn Ha wnurepsane. Jloctatounnie ycaous
JIOKaJIbHOTO 3KCTpEMYMA.

Boinykasie  (Boruyrbie) ynxkunn.  JlOCTaToMHbIE  YCJIOBHA  BBIIYKIOCTH
GyHkuur. HeoOXxoaumelii 1 1oetarounblil Npu3iaKy ToUKkH nepernda.

AcumnToTel rpauka Gyukumnn, OOuas cxema uccneloBaHus (QYHKUHMH M
MOCTPOEHMUS ee I'papuKa.

Orbickanue HandoabIIEro i HAMMEHBILCTO 3HAUCHHIT (DYHKLMM Ha OTPE3Ke.

Paszpen 4. Mnrrerpansnoe neuneaenne Gynsiii 0noii nepemMenuoii.

Tema 4.1. Heonpedeneunotin ummezpai.

[lepsoobpasunas 1 neonpejeneHunii uirerpan. Tabnuna HeonpeaeneHHBIX
uHTerpanos. CBOHCTBA  HEONPEJCNCHHOI0 HHTerpaia. 3ameHa nepeMeHHOW B
HEOMNPEACICHHOM MITEIPAJIC, HHTETPHPOBAHHE 110 YACTIM.

Murerpuposanue pauuoHanbHbix  (ynkimii. MHTCrpHpoOBaHie HEKOTOPBIX
KJIACCOB MPPALMOHA/ILHBLIX U TPAHCUCHACHTHBIX (DYHKILMIA,

3aga4a o0 BBIMHCICHWH [JIOIIAAN KPUBOIHHEHHON Tpaneunn. OnpeieneHHbi
uHTerpad (no Pumany) u ero coiictsa. MurerpupyeMocts HenpepbiBHOH (yHKIHH.
AJMTHBHOCTD OHPCACHCHHOIO HHTErpana. Teopema o cpejiHem.

Tema 4.2. Onpeoeiennvie u HeCcoGCMEEnNbIC UNIMEPATbL.

Murerpan ¢ nepemenusiM  pepxunm  npeaenod.  CyluectBoBaHue
nepsoobpasHoi uist nenpepsiBuoi Gyurxuun, Gopmyna Hetorona-Jleiibunna,

3amena nepemMeHioil B ONPeAeHeHHOM HHTErpaie, HHTCrPHPOBaHHE 110
HACTAM.

['eOMETPUUECKNE  NMPUIOKEHHS  ONPEACICHHONO  NHTEIpaia:  BbIYHCICHHE
THIOILAIM KPHBOJIMHCHHOH Tpaneunn n 00beMa Teia BpatieHms.

Hecobcrsenupie  uurerpanbl ¢ OCCKOHCUHBIMHM — TIpeelaMH  H  OT
HeorpatnieHHbIX Gy ki, pusnakn cxoaumocTn HecoOCTBEHIBIX HHTEPANOB,

[MpubmkeHHoe  BblUMCAGHHE  ONPEACHCHIBIX  HuTerpatos.  Dopmyibl
NPAMOYTOJIbHUKOB W CHMIICOHA,



Pazpean 5. dAuddepenunanbnoe mcunciaenne QyHKuHu HeCKOJbKHX
nepeMentbIX.

Tema 5.1. @ynKyuu HECKOJBKNUX NEPEMCHITIDIX.

[Mpocrpanerso R". CBoiicTBa paccrosums. OKpecTHOCTH TOYKY. BHYTpEeHHKE 1
rpaHHYHBIE  TOUMKHM  MHOKecTBa.  OTKpbITbIE M 3aMKHYTBIC  MHOXKECTBA.
M3oiMpoBanHbIe W NpejielibHble TOUKH MHOKECTBA. OrpaHnyeHHbie MHOXKECTBA.

CxoaumMocTs  nochejosarenpioctd  Touek B R ee  2IKBMBAJIEHTHOCTh
[OKOOP/AIMHATHOM CXOAMMOCTH.

DYHKIUMK HECKOILKIUX TiepeMenHbiX. [TosepxHocTn (MHMI) YPOBHS (hyHKIUH.
DnemenTapHble (PYHKIUHH HECKONLKHX NEPEMCHTIBIX.

Tema 5.2. Hpeoen u nenpeporenocntn (hynriu.

[lpesen M HENpepbIBHOCTH (BYHKUWM HECKONLKMX tepemenHbiX. CpoiicTsa
dyHKUMH,  HENMpepbLIBHLIX  HA  3aMKHYTOM  OIPAaHMYEHHOM  MHOMKECTBE:
OrPaHUYEHHOCTD, JOCTHKCHHE HAUDO/ILLIErO H HANMEHBIIETO 3HAYCHHIT.

YacTHble npoussoaHble, auddepeniupyemocts, anddepenuuan QyHKIAH
HECKONLKUX  nepementbix.  Jloctarounoe  ycnosue  AH(GEpeHUHPYEMOCTD.
HenpepeiBHocts AndGpepeHiinpyemoii hyHkimm.

[Mpoussojnas ciaoxuod Gyuxuun. [ponssoanas no HanpasiCHUIO, rpajHeHT.
CoficTsa rpajuciita.

YacTHbIe TIPOMIBO/HLIC BLICIIMX NOPSKOB. Teopema 0 paBeHCTBE CMEIIAHHBIX
NPOU3BOAHbIX.

Tema 5.3. Drcmpestysot YKyt HeCKOAbKUX NEPEMEHNbIX.

JIokanbHbli KeTpeMyM (DYHKUMI HeCKolbkuX nepemenusix. Heobxoxnmoe
YCIIOBUE NEpBOro nopaaka. Jlocratounble YCIOBHA CYIECTBOBAHUS JIOKAIBHOIO
IKCTPEMYMA,

Beinykiasie muoxkecrsa B R".Boinykiisie (BOTHYTBIE) M CTPOro BbINYKIIbie
(BOTHYTBIE) (DYHKIMH HECKONbKMX liepemeniibix. Heobxonnumoe u pocrarodHoe
ycnoBue  BeITykinocTH. Jlocratounoe yciosue CTpOro  BhINYKIOCTH  ABAK/LI
undeperumpyemoit  Gynximn.  Kpurepiii  Buinykaoctin (CTporoit  BBITYKIOCTH)
KBAAPAaTHUHON (POPMBIL.

DKCTPEMYMbI  BBITYKIBIX  (BOruyTbix) ¢ynkumii. Teopema o riodansHOM
XapaKTepe IKCTPeMyMa BbIyKioi (ynkimn. Teopema O JAOCTHIKCHMN BbITTYKAO#H
dynkuureit rodaibHOIo IKCTPEMYMa B CTALMOHAPHOTT TOUKE.

Haxoxjienme rnodanbHbix HKCTpeMyMos Jutipeperiunpyemoii (GpyHKUMH Ha
JAMKHYTOM OFPaHHYEHHOM MHOKECTBE,

Pazaean 6. HWurerpaabnoe  meqnciaenye  GyuRumi  HECKOJIbKHX
nepeMennbIX.

Tema 6.1. Kpamnuoie unmezpaiot.

Kparuble uHTerpalibl (1BOMHbLIC M TPOHHbLIE), HX CBOICTBA. ["ecomeTpruecknii
CMBICIT ABOMHOIO uMHTerpaia, CBejleHne KpaTHoro HHTerpana K nosropnomy.

dopmysa 3aMennl  TepemMeHHbix B Asoiinom unrerpasne. Menonbzosanue
MOJAPHBIX KOOPAMHAT JU1A BLIMUCACHHS ABOHHBIN HHTEIPAJIOB.

Paspen 7. Pajabi

Tema 7.1. Hucirosvre psool.



Hucnosbie psasl. Cxomumocts u cymma psjga. HeoOxomumeiii  npussak
CXOAUMOCTH.

Yucnosple paibl € NOAMKHTEIBHLIMU  UYiIEHAMH: KPUTEPHH CXOIHMOCTH.
Hocratounbie NpU3sHAKK CXOAMMOCTH: NEPBLIH W BTOPOH [PH3HAKH CpPaBHEHMs,
npusnak Jdanambepa u Kown B npenensuoit popme, nnrerpaibusiii npusHak Koum.,

3nakouepeayroumecs psijabt. lpusnak JleiGuuna, Ouenka ocrarka psja.
ABCOIIOTHO CXOASALLMECS Psi/ibl U X CBOHCTBA. Y CIOBHO CXOAALMECS PsibL.

Tema 7.2. Cmenennnie paoot.

Crenennsle psbl. Teopema AGens. OG/1acTh, HHTEPBAI M PAIMYC CXOAUMOCTH
creneHHoro psjaa. CBoHeTBa CTENEHHOro psijia Ha HHTEPBANE CXOANMOCTH.

Psaa  Maknopena,  JloctaTouHble  YCAOBHS — PazfiomuMocTd  (GyHKUMM B
Maknopena. Pasnoxenus pyHkumii e¥, siny, cosy, (1 + x)% In(l + x) u arctgx B pan
Maknopena. Crenennble psifbl ¢ [POU3BOJBHLIM  LHEHTPOM HMX  HHTEpPBabl
cxoumMocTH. Paa Teinopa.

Pasaen 8. O0biknosennnie anddepenunaibubic ypasuenmns.

Tema 8.1. Judppepenuuannnote ypasiens nepeoco nopsaoxa.

O6bikHOBeHNbIE AU DEepeHiManbible YPABHEHUS 1-I'0 [OPSJIKA, OCHOBHbIE
nousTus. Juddepernanbhble ypagHenus nepeoro nmopsaka, Hopmanbhas gpopma.
[lone wanpasneunii, wurerpanbubie  kpupble.  3anaua  Kowm. Teopema o
CYLLIECTBOBAHMH W €AMHCTBEHHOCTH peluenuns 3ajaun Kot juist ypasHeHus MepBoro
nopsaka B HopMmalibHoi (popme. Obuiee 1w vactHoe peuenus ypasuenus. O6umi
nurerpat. Ocobble peieHns.

HekoTopble THIILL HHTErPUPYEMbIX YPABHCHIIT IEPBOIO MOPs/IKa: YpaBHEHHsA C
PasICHAIOIMMHCS  LICPEMEHHBIMH,  OAHOPOLIC, B NONHBIX Anddepentmanax,
nuHeHele, bepuyin,

Tema 8.2. Oonopoouvie u neodnopoonvie Juneitnnie Ouddepenyuaivhoie
ypasuenus.

Jluneitnpie andyepentmansupie ypasuenus, TeopeMa O CYHICCTBOBAHMH M
CAMHCTBEHHOCTH  petieHus.  OaHopoanble M HCOAHOPOJLIC  JIHHCHHbIE
anddepenansubie ypasuenus. Teopema 00 olllem peiieHHH JIMHEHHOTO He-
ojHopoaHoro ypasuenus. IlpoctpancTBo petieHuit  JTHHEHHOrO  OJIHOPOHOTO
ypasueHust, QyHaamentanbias  cucrema  pewiennii. Onpeacnanrens  Bpouckoro
cucreMbl  pewenuii. Teopema 06 obuiem  perienni JIHHEHHOTO  OAHOPOAHOTO
YpaBHEHMS.

Jiuneinpie mdpepennanbHple ypaBHEHMS C MOCTOSHHBIMU
kod(pduunenTamy (Ha npuMepe ypaBHeHHil BTOPOro nopsyika). XapakrepucTHUecKoe
ypasHeHue M (yHJaMCHTaIbHAs CHUCTeMa pPelICHMi  OJAHOPOJHOrO  YPaBHCHHA.
[TocTpoeHne HaCTHOIO PEICHHMA HEOAHOPOJHOIO YypaBHeHHs ¢ TNPABOH HaCTHIO
CHELHMANBLHOIO BUAA METOAOM HEONpPEAeHCHHbIX KOMD(UIMEHTOB.



4, Yuebno-meroanieckoe u uudopmannonnoe obecnevyenne
AMCHHIIHHBI (MOAYJIst)

4.1. Coucok OCHOBHOH JIMTEPATYPbl

. bapbaymor, B. E. Maremaruueckuii ananus: N-MepHOe MPOCTPaHCTRO.
®ynkuun. Dxcrpemymsl : yuebuuk / B. E. Bapbaymos, H. B. Ilonosa. — Mocksa :
HUH®DPA-M, 2024, — 341 c¢. — (Bsoicmiee obpaszoBanme: bakanmaspuar). — DOI
10.12737/19603. - ISBN 978-5-16-011829-1, - Tekcr : onexrtponHsii. - URL:
https://znanium.ru/catalog/product/2087289

2. llepwnes, B. I Maremarnyeckui aHajiu3 :
llepunes. — Mocksa : HHOPA-M, 2023. — 288 c. — (Bricuiee
bakanaspuar). - ISBN 978-5-16-005488-9. - Tekcr :
https://znanium.ru/catalog/product/1911157

[TanTenees, H. U. CasocteanoBa, H. M. ®enoposa. — Mocksa : UTHOPA-M, 2023.
— 502 ¢. — (Bricuiee obpasoBanue: bakanaspuar). — DOI 10.12737/1077332. -
ISBN 978-5-16-016008-5. - Teker : 2JIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/1898119

4.3. llepeuens pecypcoB HHPOPMALHOHHO-TEICKOMMYHHKAHOHHOH CeTH

«Murepuer»
Tabnuna 3. INepevens nHOPMALHOHHBIX PECYPCOR

No Haumenosanune Anpec
n/n

1. | ©enepansubiii nopran Poceniickoe o6pasopanne http://www.edu.ru/

2. | Maremaruueckas YHUMKIONE S http://gufo.me/matenc a
3. | Caiit Anexcansipa Jlapuna: «Kypc sbicieit http://alexlarin.net/

MATEMATHKH)




4.4. MeToanueckne ykasanus s 00y Haiouiixest 1o 0¢BoCHIIo JAMCUMTLIMHBI
(MO/Y/1H0) H CAMOCTOSITEILHONH padoTel

1. JupdepeHumaibHoe  HCHHCICHHE:
/ Hopocu6. roc. arpap. yH-T. MKenep. Hil-Ti cOCT.:
P.T. Bunbaanos — Hosocubupek, 2017.

yueBHo-MeTonueckoe  nocobue
M.B. I'pynuna, B.H. babun,

2. WUnrerpanbioe HeUHcneHne: yHeOHO-MeTO/IIeCkoe nocodue / Hoocu®.
roc. arpap. yH-T. MiKeHep. ui-1; cocT.: B.H.ba6un, P.T. Bunsaanos, M.B. I'pynuna.
2017.

4.5. TMepeuenn unpopMaUHOHHbIX TEeXHOMOTHIl, HCIOAbL3YEMBIX [PH
ocyuiecTaenn  06pasOBATEALIOr0 Wpouecen 1o aucnnmnne  (Moaydo),
BIAIOYASL  TepedeHb  NPOrpAMMHOro  odecueuenns 1 1 hopMANHOHNBIX

CNPABOYHBIX CHCTEM, HATSUIHBIX nocoouii

Tabnuua 4. llepeuens AMUCH3HOHHOIO W CcRODOJIHO  PacnpocTpaniseMoro

POIPAMMHOTO O0eCTICHeH

Tabnuua S. llepevens nnakaros (1o TEM
[pe3eHTAUHMI, (prUIbLMOB 1 T.L

Ne Hanvenosaiie ' Tun Juensun nim
| n/n N B~ oY - npasoobazarein

. |ALTLinux ALT Linux

2. | Libre Office (Writer: Calc: Impress: Draw: Math: Base.) | CT1O

3. | Microsoft Windows 10 Microsolt

4, | Microsoft Office Prof Microsoft

5. | bpaysep Mozilla Firefox | Mozilla Public License

M), KapT, CTEH/I0B, MAKETOB,

|—'.Nt. Tun l Haumeropanne 7 | [Tpumeyanue
LTS | I———— R B, S

1. | Ilnakar #l Tabani@a nponssoAlbIX | 2 nnakara

2. | Iunakat | TaGauua nurerpaios ) | 2 wiraxara

5. Onncanne le'l'eplla.llbllo—'l‘cxIlll‘lCCKOii TREIR
Tabauua 6. [lepevetib HCNONL3YEMbIX oMeLeHNH
| No T ay AN topHu [Hepesens 0Gopy 0BG _|
Ay IHTOPHH | o _ 7 - )
A-003 Jlekimonnas Komuptotep - | urr; npoekrop BenQ MS616ST; axpan

MPOSKIOH LI 213x213; yeuanrens MUKpodona Audio
Force M8: akyerHyceKas CHCTEMa = Quest MS 801W - 4
e eTatgonapinii Mikpoon (1 "rycuuoil wee"),
MUKPOQOIL € IPOBOAOML peG-Kkamepa ¢ MHKPOHOHOM;
wirepaktisias  pocka 77" SMARTBORD  680:
LHPOTPANAIOLC oGecnetenne (7-Zip 19.00 (x64). Adobe
Acrobat Reader DC-Russian, AIMP, doPDF 7.3 printer,
Excel, Master PDI Editor 3.6. Microsoft Edge): nocka
MAPKEPHAAT JOCKI YHCTICCK: kadeapa: Tymda 1o
anmaparypy: Mebe vaehuast.

aymTopust: yuehnas
ayJnropus Juis

LA THI
ACKIMOHHOIO THIE,
FPYITIOBBIX H
MBIV AT LHBIX
KOHC VI Tl

R -

‘v
« L
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YueOuas ayanrtopus:

aynropua s
FANATHI
CEMIHAPCKOIO THIIA,
IPYNIoBLIX M
UHIMBIJLYUTHHBIX
KOHCYALTaMil,
NPOBC/ICHI
TCKYULCIO KOHTPOIIS
H IIPOMEIKYTOUIO
ATTCCTALLIN.

Hocka yuenuueckan: medenns yaebnas.

6. "()p&lil()l\' ATTrecTanHn CTyJIeHTos 1mo JHCUHILIHHE

,U,Jlﬂ aTTeCTalurd CTYJACHTOB MO JHUCUMILIMHE HCNOJAL3YETCA TpajuilHOHHAas
CHCTCMA KOHTPOJIA H OLICHKH YCICBACMOCTH 06y‘la!OHlHXCH.

Mopma arrecranuu — 3auer (1 cemectp), sx3amen (2 cemeerp).



7. CornacoBanue pabodel nporpaMmai

Cootsercrayer yuebHoMy muiaHy, yTepxkaenHoMy Y4enbiM coperom I'BOY BO
YHupepcuTeTa GHOTEXHONOIHH, IPOTOKON OT « 40 » /4 2045 Ne 7/

Pa6ouas nporpamMma obcyiieHa u yreepkiaeHa
Ha 3aceaHuu Kadeapsl

MPOTOKOJA OT « (A » ce"/-zgvc;pcr’ 2036 Ne A
3aBeayomuii kabeapoi /"é):_:;’_-ff’ B.H. Babun
(IOIKHOCTh ) NOATHCE DOUHO

Ilpencenarens yuebHO-MeTOAMUECKOTO

coBeTa (KOMUCCHH) (7/ 4/~ —  M.A. Yeuymikosa
(AOMKHOCTD) TOJITHCK ®UO

PaGouas nporpamma ofcyxjena W cooTBercTByeT yueGHOMY ILIaHy,
yTBepKIeHHOMY VYueHsIM coetom OI'BOY BO Vhuepcutera GHOTEXHONOIMIA,
IPOTOKOJI
OT «___ » 20 N

Mamenennii He TpeGyercsa/n3MeHenus BHeCeHb! B pa3/aesn(-bl):
HYAHOL [IOA4EPKHYTH

Ipencenarens yye6HO-METOAUYECKOTO
_coBeTa (KOMHCCHH)

(A0mKHOCTE) NOJIHCE DUO

Paboyas mnporpamma ofcyxaena wu COOTBETCTBYeT y4yeOHOMY muiaHy,
YTBEPKACHHOMY YueHbIM coBetom @OI'BOY BO VHuBepcuTeTra GHOTEXHOIOTHH,
[IPOTOKOI

o€ % 20 Ne

W3smenenuit He Tpebyercsa/u3MeHeHns BHECEHE B pasnen(-si):
HY&HOR TIOMHEPKITYTE

Ipencenarens yyeGro-MeTomHYeckoro
_CoBeTa (KOMHCCHH)

(AOMKHOCTR) MONHCEH DHO
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