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1. Mecto nucunmiunbl B ctpykrype OITOIT

Ne MecT0 IMCUMILIMHBI B y4e0HOM CTaHaapTHBIH TEKCT IJ151 AaBTOMATHYECKOT0 3aM0THEHHSI
Bapua I1aHe 00pa3oBaTeJbHOM B KOHCTpyKTOpe PIIJI
HTA NMPOrpaMMal
3 OT/l. PakynbTaTUBBI Huctumnaa @TH.05  Onumnuaomnas mamemamuxa

sBisieTcst paxynpraTiiBoM B OOIl HanpaBieHUs MOATOTOBKA

01.03.02 IIpukjgaaHass MaTeMaTHKA M HHPOPMATHKA

2. TIlmanupyemble pe3yJbTaThl 00y4eHHsI 10 JUCUHUILINHE, COOTHECEHHbIE ¢ IVIAHUPYeMbIMH
pe3yJbTaTaMM 0CBOECHHS 00pa30BaTeIbHOI NPOrpaMMbl (KOMIETEeHIUSAMHA W HHAUKATOPAMH A0CTHKEHUSI

KOMIIEeTeHI[H)
®opmupyemblie | Ilnanupyemblie pe3yabTaThl 00y4eHUsI 0 JUCHUILIUHE (MOLYJIIO),
KOMIEeTEeHIIH U B COOTBETCTBHU C MHANKATOPOM JOCTH:KEHHS] KOMIIETeHIMH
(xom, conepxaHue HnpnkaTop HaumenoBanmue
OLIEHOYHOT0
KOMTIETEHIINH) AOCTHKEHUS p
€3yJbTaThl 00y4eHust
KOMIEeTEeHIIH U Y y cpencTBa
1o TUCIHUILINHE
(xom, conepxanwe
WHAMKATOPA)
YK-1. Cnocoben | YK-1.1. 3naer 3HaeT coBpeMeHHbIE MeTO/IbI HccienoBanus | CobecenoBaHue
OCYIIECTBIIATh MIPUHIIMIIBL COOpa, TEOPETHUUCCKUX M MIPHUKIIAIHBIX 33134, (3auer)
TIOHCK, otOopa 1 00600IIeH ST | KOTOPBIE COAEePKATCA HE TOIBKO B
KPUTHYECKHAN nH(bOpMaITIu YHUBEPCUTETCKUX MaTeMAaTHIECKUX Kypcax,
aHaJIN3 U CUHTE3 HO U B aKTyaJIbHBIX HAYYHBIX CTATHAX.
nH(pOpMaITUU
n(bms[ CHSITE ’ VYK-1.2. Ymeer YMeeT HaxOUTh U aHAIU3UPOBAThH [IpaxTuueckoe
P . COOTHOCHUTh IOJIyYEHHbBIC 3HAHUS TIPU PEIICHUN 3aJlaHue
CHCTEMHbIN A3HOPOJIHBIC SBJICHHUS | HECTAHAAPTHBIX 3a]1a4
TTOJTXOJT JTSI P POzt sap A
Y CUCTEMaTU3UPOBATh
penieHus
WX B paMKax
MOCTaBJICHHBIX
M30paHHBIX BUJOB
3a1a4 N
npodecCuoHaIbHON
JESTeILHOCTH
YK-1.3. Imeer NmeeT npakTUYECKHI ONBIT IPUMEHEHUS [IpakTuueckoe
MTPAKTUIECKUAN OTIBIT COBPEMEHHBIX TEXHOJIOTHIA U 3a/1aHue
paboThI € HECTaH/IaPTHBIX METOIOB PEIICHHS.
WH(OPMAITMOHHBIMH
HCTOYHUKAMH, OTIBIT
HAy4YHOTO MOKCKa,
CO3/IaHUs HAYYHBIX
TEKCTOB

3. CTpyKTypa H cofeps:kaHue JMCUUILINHBI

3.1. TpynoeMKoCTh TUCIUIJIMHbBI




Ounas ¢opma o0yueHus

Oomas Tpy10eMKOCTh

1 3ET

- Tekymuii KOHTpoJab (KCPUD)

YacoB no yueGHOMY MJIaHY 36
B TOM YHCJIe

ayIMTOpPHbIE 3aHATUS (KOHTAKTHasi padoTa):

- 3aHATHUSA JEKIINOHHOT0 THIA 32

caMocTosiTeIbHasi padoTa

HpOMe)KyTO‘lHaﬂ aTTeCcTalud — 3a4eT

3.2. Conep:xaHue TUCHUITUHBI




B ToM uncie

KonTakTHas padora (pa6ora BO Cam
B3aUMOJeliCTBHH C 0CTO
npenogasareJsieM), 4achl. 13 Hux ATeN
bHasi
H Bcero pabo
alMeHOBaHHe M KPaTKoe coJep:KaHue (aacol) | Zansrms 3ansar | 3aHAT T
pa3eoB U TeM AMCUUIIIUHBI us ust
JeKIHOHHO Bceer | 06y4
ceMHUH | Jiabop
ro ) arony
THna apcKo | aTopH eroc
ro oro 1,
THIA | THNOA YACKI
Ounas Ounas Ounas | OuHas Ouna | Omna
s s
1. KomOuHaTOpHKa: peKyppeHTHEIE
COOTHOILICHHS, TIepeyrciieHre rpados, 2 5
npousBosmue GyHkuuu, quarpammsl FOHra,
uyncna KartanaHa.
2. Teopwust uucen: Teopembl Pepma u Ditnepa,
anreOpanveckre ypaBHEHHs HaJl KOJIbIIaMU
BBIUETOB, KBaIpaTUYHbIE BBIYETHI, TEOpPEMA 2 2
Bunscona u kputepuii Jitnepa, CyMMBI IBYX
KBaJIpaToB, apupMeTHIecKkrue GyHKIINA U IeITbIe
TOYKH.
3. Teopust MHOTOUJIEHOB: HETIPHUBOAKMBIE
MHOTOUJIEHBI: HETIPUBOJUMOCTH 110 MOYJIIO,
npu3Haku DitzeHmuTeitHa u roma, 2 2
CUMMETPUYECKHE MHOTOUIEHbI, MHOTOUJIEHbI
UYeObimeBa, MHOTOWICHBI bepHYIIH.
4. HepaBenctBa: HepaBeHCTBO Ko —
ByHSKOBCKOr0, HEPaBEHCTBO O CPEAHUX,
Vencena, TpaHC-HEPABEHCTBO, F€OMETPHUECKHUE 2 5
HEPaBEHCTBA, HHTErPATbHBIBAPHUAHTHI
KJIACCHUYECKUX HEPaBEHCTB, 3a7auu Ha
HauOOJIbIINE U HAUMEHbBLINE 3HAUCHHSL.
5. Pemienue 3a1a4 nmpeapayinx CTy1€HIECKUX 97 24 3
OJIUMITHAJ
6. KCPUD 1 1
7. 3auer
Hroro 36 32 4

I/I3y‘leHI/I€ JAUCHUILIIMHBI HAITPAaBJICHO Ha q)OpMI/IpOBaHI/IC " pa3BUTHUC 3HaHHﬁ, YMCHHfI 1 HABBIKOB ITPUMCHCHU L

MAaTe€MAaTUYCCKNX METOAOB, KOTOPBLIEC B CTAaHAAPTHBIX yT-Ie6HBIX mporpaMmmax OOBIYHO HE 3aTparuBaroT "

KOTOPBIC CBA3aHbI C 3aga4aMU CTYACHUYCCKUX OJIMMITHA/] pa3HbIX ypOBHeﬁ.

TeKyH.[I/If/i KOHTPOJIb YCIICBACMOCTHU PCATIU3YCTCA B (bopMe MPAKTHYCCKUX Sa,I[aHPIfI.

[IpomesxyTouHast aTTecTanusi IPOXOANUT B TPAIULIMOHHON (opMe (3aUeT).

4. YueOHO-MeTOAMYECKOE 00ecTieYeHre CAaMOCTOSITeIbHOI padoThl 00y4YaloIuXcs

CamocTosTenbpHas pa60Ta CTYACHTA MpHU U3YUYCHUH OUCHUILINHBI «OJ'H/IMHI/IaI[HaSI MaT€éMaTHKa» BKIHOYAaCT

BBITTOJIHEHUEC ITPAKTUYCCKUX 3aJlaHUH T10]T KOHTPOJIEM IIp€rioaaBaTClIA U IMOATOTOBKY K 3a4YCTYy.
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KoHTponbHbIE 1 TIpaKTUYECKHE 3aJaHusl JUIA IPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEXYTOUYHOW aTTECTAIlUH 10
WTOTaM OCBOCHHS AVICIIUIUIMHEI IPUBEACHHI B II. 5.2.

5. @DoH/I OLEHOYHBIX CPEJICTB JIJI51 IPOMEKYTOUHO aTTeCTALUHU MO TUCHHILINHE (MOTYJIIO),
BKITFOYAIOIIVN:
5.1. OnucaHue MKaJ OLeHUBAHUS Pe3yJbTATOB 00y4eHHs MO AUCUMIIHHE



YpoBeHb

IIxana onennBanus cOPMHUPOBAHHOCTH KOMIIEeTEHIH A

chopmupon
HeyI0BJIET
AHHOCTH 4 Y10BJIETBO OYeHb MPEeBOCXO/
II0X0 BOPHUTEJILH XOpoIIo OTJINYHO
KOMIIeTeHIIH P pHUTEIbLHO P X0poILIo HO
it 0
(MHAUKATOP
a
MOCTHREHUS He 3aureno 3a4TeHo
KOMIIEeTeHIH
i)
OrtcyTcTBH
€ 3HaHWM
TeopeTuiec VpoBeHs Yposenp
VYpoBeHb 3HaHWUM B
Koro p . MunuMmanp | 3HaHUU B 6 YpoBeHb v
3HAHUHN 0O0BEME o OBCHb
Marepuaa. HO o0BeMe, ’ 3HaHUII B p N
HUXEC COOTBCTCTBy 6 3HAHUU B
IOITYCTUMEBI | COOTBETCTB o0BeEME
HeBo3MOX | vummmansn | y Y FOLLIEM ’ o0BeMe,
nu OBCHb HIIeM COOTBECTCTB
HOCTb BIX P . nporpamme MPEBBIIIAI0
3HAHHMN. IIporpaMme FOIEM
3HaHuA OLICHUTH TpeOoBaHU 1 porp MOJATOTOBKH. y eEM
N ONYILEHO | IHOATOTOBKH. IporpamMMme
HIOJIHOTY i. Umenu y Homnymeno porp porpammy
. MHOTO Honyieno MMOJATOTOBK
SHaHAU MECTO 5 HECKOJBKO 5 THOATOTOBK
HErpyobIX | HECKOJBLKO u, 6e3
BCIICNICTBUC | rpyObie by HECYILECTBE ’ .
OIIINOKH. HerpyObIX OIIMOOK.
OTKa3a OIINOKH. 5 HHBIX
OIIIHOOK
oby4aromie OIINOOK
rocst oT
OTBETA




IIponemonc

TPUPOBAHEI
ITponeMoHcT BCE
OTtcyTcTBU [Ipomemomnc [Ipomemomnc
Ipu pUpOBaHbBI IIponemoHCT | OCHOBHBIE
e TPUPOBAHBI TPUPOBAHEI
peleHnn BCE PUPOBaHBI YMEHHS,
MUHUMAITbH OCHOBHBIE BCE
OCHOBHBIE BCE €IICHBI
BIX CTAHIAPTH | v\ repms. p OCHOBHBIEC
. MEHHUSL. OCHOBHBIEC BCE
YMEHHH. biX 33184 Pemenst y YMEHHS,
He Pemuiens! Bce | yMeHus. OCHOBHBIEC
Heso3mox THTIOBBIE P pEeIIeHBI
o MOH OCHOBHBIE eIICHbI BCE | 3a7ja4u C
HOCTh POACMOHC | 35 naun ¢ BCE
3a/1a4u ¢ OCHOBHBIE OT/ICTBHBIM
OIIEHUTh TPHUPOBAHBL | pornvGBIME OCHOBHBIE
Ymenus HErpyObIMHM | 3a/1a4u. u
OCHOBHBIC
HaJaue OIINOKaMH. 3a/1aum.
. yMeHHSL. OITUOKaMH. BrlimonHensl | HeCcylecTB
YMEHUU Brinonuen Brimonnen
BremonHeHs! | Bce 3a7aHus, | €HHBIM
BCJIC/ICTBHE | 11 BI BCE BI BCE
MCJTA BCC 3aJaHMs, | B IIOJJHOM HeJoueTaM
OTKa3a 3a/1aHus, 3a/laHus, B
MecTo B ITOJIHOM o0beMe, HO u,
oOyuJarore 6 HO HE B TTOJTHOM
I'pyoOBIC o0Beme, HO HEKOTOPBIE C | BBIMOJIHEH
rocs OT 6 MOJTHOM o0beme 6e3
OILIIMOKH. HEKOTOpbIE C | HEAOYETaMH. | bl BCE
oTBeTa o0BeMe. HEJ04YECTOB
HEJIOUYETAMU. 3aJlaHus B
MTOJTHOM
o0Beme.
OtcytetB | [Ipn
€ BIAJICHUs | perteHuH HNmeercs
MaTepraino TaHgapTH | MAHUMAIbH [Iponemonc
P CTanzap a6 IIponemonct | IIpogeMoHcT P
M. bIif HA00 TPUPOBAHBI
bIX 3aiad P pUPOBaHBI PUPOBaHBI pHp [Iponemonc
HeBo3moOxk | ge HaBBIKOB HaBBIKU
0a3oBbIe 0a3oBbIe TPUPOBaH
HOCTb JUTST npu
TIPOACMOHC HAaBBIKU MDY | HABBIKU TIPU P TBOPYECKHU
OIIEHUTh SIICHUS SIICHUN .
TpHpOBaKHL | P pelieHun pelIeHun P i moaxona K
Haspiku HaJInuKe 6a30BEIE CTaHIapTH HECTaH/IapT
CTaHJIAPTHBIX | CTaHJAPTHBIX penieHnto
HAaBBIKOB HABBIKIL. BIX 33124 C HBIX 3a/1a4
3aja4 C 3aja4 6e3 HecTaH/IapT
BCIIE/ICTBUE HEKOTOPBIM 0e3
" HEKOTOPBIMHU | OINHNOOK U HBIX 33]1a4.
OTKa3a MCJIH 5 omMOOoK 1
HEJ0YeTaMH | HEJOYETOB.
oOyuarome | MECTO Hejo4YeTaM HEI0YETOR.
rocst oT rpy0sIe H.
OTBeTa OIIHOKH.




Ixana oueHKH NPU MPOMEKYTOYHOH aTTeCcTAIUMN

Onenka

YPpoBeHb NOATOTOBKH

3a4TCHO

IIpeBocxoaHO

Bce xommeTeHIMM (4acTH KOMIETSHITHH ), Ha (OpMHpPOBaAHUE
KOTOPBIX HAINPaBJICHA JUCIUILINHA, C(POPMHUPOBAHEI HA YPOBHE HE
HUXKE «IIPEBOCXOJIHON

OTtanaHO

Bce xommeTeHInH (4aCTH KOMIIETEHIHI ), Ha (YOPMUPOBAHIE KOTOPBIX
HalpaBlieHa IWCIUIUINHA, C(QOPMHUPOBAHBEI Ha YpOBHE HE HIKE
«OTJIMIHOY, TIPH ITOM XOTS OBl OJTHA KOMITETeHIHA C(hOPMUPOBaHA Ha
YPOBHE «OTIUIHO

OueHp XOpouIo

Bce koMmrrerenny (4acTv KOMIIETSHITHH ), Ha GOpMUPOBaHUE KOTOPBIX
HaIpaBJieHa JUCIUIUIHHA, ChOPMUPOBAHBI HA YPOBHE HE HIKE «OUYCHD
XOPOIIOY», TIPH 3TOM XOTS ObI OJIHA KOMIIETEHIUS chopMHUpOBaHa Ha
YPOBHE «OUYCHb XOPOIIIO»

Xopomwio

Bce xommieTeHnu (4acTi KOMIETEHITNH ), Ha (QOPMUPOBaHUE KOTOPHIX
HanpapjieHa IHWCIMIUIMHA, C(HOPMUPOBAHBI HAa YpPOBHE HE HIDKE
«XOPOILIO», IPH ITOM XOTs ObI O/THa KOMITETEHIIMS chopMHUpOBaHa Ha
YPOBHE «XOPOILIO»

Y 10BIETBOPUTENBHO

Bce xommeTeHIInH (4aCTH KOMIIETEHIHI), Ha (YOPMUPOBAHIE KOTOPBIX
HamnpaBieHa TUCHUIUIMHA, CPOPMHUPOBAHBI Ha YPOBHE HE HHXKE
«yIOBJICTBOPUTEIIFHO», IPU 3TOM XOTS OBl OJHA KOMIIETCHLUS
chopMHpOBaHa Ha YPOBHE «yJOBJIETBOPUTEIHHO

HEC 3a4TCHO

HeynosnersopurensHo

Xorss OBl oOgHAa KOMIIETEHIMS CQOpPMHpOBaHa Ha  YpOBHE
«CHCYAOBJICTBOPUTCIILHO, HHN OJHa u3 KOMHGTCHL[I/Iﬁ HE
chopMHpOBaHa Ha YPOBHE «ILIOXO»

IImoxo

XoTs Obl 0j1Ha KOMIICTCHITUS CPOPMHUPOBAHA HA YPOBHE «ILJIOX0»

KpnTepni/i OLICHUBAHMSA OTBETOB HAa TUIIOBLIC KOHTPOJbHBLIC BOIIPOCKHI VI 3a49€Ta U 3a1a1u

K 3a4eTy
Pe3ysbTaThl penieHusi IPAKTHYECKHX 3a/1aHUI Ouenka

CryneHT pemmni 3aJaHnsl KOHTPOJILHON OJTMMITHA b 3a4TEHO

Ha 20%

CryneHT pemmni 3aJaHnsl KOHTPOJILHON OJTMMITHAIbI HE 3a4TEHO

MeHee yeM Ha 20%.

Pe3ynbTaThl OTBETa HA KOHTPOJIbHBIE BOIIPOCHI K Ouenka

3a4yeTy

CryneHt nan pa3BepHyThIH oTBeT Ha 70% 3a4TEHO

KOHTPOJIBHBIX BOIIPOCOB.

CryneHt jaji pa3BepHYTHIH OTBET MEHEE YeM Ha HE 3aYTCHO

70% KOHTPOJBHBIX BOIIPOCOB.

5.2.

TunoBble KOHTPOJIbHbIE 32IaHNUS WU UHbIE MATePHaJIbl, HEO0OX0AUMBbIE /Il OLIEHKH
pe3yJabTaToOB 00yUeHus

5.2.1. IlpumepHbIe MPAKTHYECKHUE 3aJaHNU JUISl TEKYIET0 KOHTPOJISI yCIeBAEMOCTH




10.

ITycts f(X) € C(—0, +oo) u f(f(X)) = X. JTokazaTs, 4TO CyIIECTBYET TOUKA Xo, B KOTOpOii f(X0) = Xo. (5
0aIlIIOR)
Jloxazate HepaBeHCTBO: X ° > (1 + X) In? (1 +x), x > —1, x# 0.

Mssectno, w10 57, £ = m2/6 . Haliu cywwy pana 5,2 L
n n—

Iycte X1 =2, X =2+1/2 ,Xx3=2+1/2 + %), ...uT.1. Jloka3ars, 4TO MOCICIOBATEILHOCTD Xn
CXOJIUTCSl ¥ HAWTH €€ mpeen.

Iycte pynkrms f(X) qeakasr quddepeHiupyeMa u orpaHuueHa Ha Bcei ocH. JlokasaTh, 4TO CYIIECTBYET
TOYKa Xo, B KoTOpoii T “(Xo) = 0.

[Tyctb A u B - mpou3BonbHbBIE KBaApaTHbIC MAaTPUIlBL. J[oka3aTh, 4TO COOCTBEHHBIC 3HaUeHUS MaTpui AB
u BA coBnanmaror.

CylecTByeT JI HeTIpepbIBHAS, HEOTPHILIATEIbHASI M HEOrpaHUUeHHas Ha uHtepBaie [0, +oo) dynkius f(X)
+ 00

Takasi, 4TO CyIICCTBYET HHTErpai | 0 f(x)dx.

[yctb ak=>0, b >0, k=1, 2, ..., n. lokaxute, 94T0

V(ay +by) o (an+by) =%ay .. ay,+1/by .. b, .

ITycts p > 1 u f(x) > 0, npuuém dynukiws P (X) narerpupyema (MoxeT ObITh B HECOOCTBEHHOM CMBICIIC)

Ha 11060M KoneuHoM unTepsaie [0, A]. lokasats, uro FP (X) = o(x 7" ) mpux — 0, rae F(x) =

f;‘ f(t) dt.

5.2.2. KoHTpoJibHBIE BONPOCHI K 3a4€Ty

Bompoc Koxg  kxommnereHmun
(coenacro PIIN)
1. KomOuHaTopuka: peKyppeHTHbIE COOTHOIIICHUS, Iepeunciienne rpados, YK-1

npousBosamue GyHKwn, ruarpamMmmel FOHra, yncna Kartanana.

2. Teopus uucen: Teopembl @epma u Ditnepa, anreOpandyeckrue ypaBHEHHS Hal VK-1
KOJIbIIAMH BBIYETOB, KBaJIpaTUYHBIE BBIYETHI, TeopeMa BuibcoHa u kpurepuit
Diinepa, CyMMBI IBYX KBaJIpaToB, apudpMeTndeckue QyHKIUHU H IeITbIe TOUKH.

3. Teopwst MHOTOUICHOB: HEIPUBOANMBIC MHOTOWICHEI: HEIPUBOIUMOCTH 110 VK-1
MOJIYJIIO, IPU3HAKK Di3eHITeHa u [[foMa, CHMMETpHIECKIe MHOTOUICHEI,
MHoro4wieHsl YeOblmeBa, MHOrowIieHb bepHyuu.

4. Hepasencta: HepaBeHCTBO Ko —byHSIKOBCKOro, HEpaBEHCTBO O CPEIHUX, VK-1
Mencena, TpaHC-HEPABEHCTBO, F€OMETPUUECKHE HEPABEHCTBA, MHTETPAIIbHbBIC
BapHaHTHI KIIACCHYECKUX HEPABEHCTB, 33/Ia4X HAa HANOOJBIINE U HANMEHBIIIHE
3HAYCHMSL.

5.2.3. IlpakTuyeckue 3agaHusl K 3a4eTy M0 TUcHUIINHEe «OMMMIaIHas MaTEMaTHKa IS
oneHKH chopMupoBaHHOCTH KomneTeHuu _YK-1



10.

11.

12.

13.

14.

PaccmaTprBaeTcss MHOXECTBO OKpPY)KHOCTEH, BNHMCAaHHBIX B JaHHBIM mNoiaykpyr. a) Kaxyro nmHuio
MpeacTaBisieT co0Ol MHOXECTBO IIEHTPOB BIHMCAaHHBIX OKpykHocTed? 0) Kakas n3 nByx dvacreil, Ha
KOTOPBIE 3TA JIMHUS JSIUT NOIYKPYT, UMeET OOJbIfyI0 IIOIaab?

VXe+1+x-1

1
Brruucnure onpenenéHHbIA UHTETPal I ——dXx
TP+l x+1

+00

1
arctg —- 5 .
Joxaxure, 4TO psg E,l g o2 CXOJIUTCS U HAUJIUTE €T0 CYMMY

Janbl KkBazpatHble Matpunsl A u B omboro mopsaka ¢ JeHCTBUTENBHBIMH  DJIEMEHTAMH,
n
YJIOBJIETBOPSIIONIME MPH HEKOTOpoM HatypanbHoM N cootHomenuto (A+ B)" = O (mynepas marpuna).

UsBectHO, uto Matpuna B HeBbipokaennast. a) Jlokaxure, uto ecin A u B kommyrupyror, To MaTpuia
A Toe HeBBIpOKIEHHAsT; §) CIIPAaBEUTUBO JIH YTBEPKIACHHUE I1. a) 6€3 YCIOBHS KOMMYTHPOBAHHS?
JlokakuTe, 4TO TpH JIF0OOM HaTypaisHOM N > 1 aBa wucaa (N —2)! u HOJI(n, (n — 2)!) cpaBHUMBI 110
MOJTyJIIO N.

HpCILCTaBI)TC 30 B BUAC CYMMBI HECKOJIBKUX IMOJIOKHUTCIBHBIX YUCCIT TakK, LITO6I:»I MMPOU3BCACHUC OTUX
YHuCes ObUIO HAUOOJIBIIIKM.

PaccmarpuBaeTcs MHOKeCTBO KyOoB B R : , Y KOTOPBIX BC€ BEPIIMHBI UMEIOT LET0YUCIEHHBIE KOOPANHATEI
U HU OJIHO peOpo He mapauieIbHO KOOPAWHATHBIM OCSM. a) JIOKaXKHTe, 4TO ITO MHOKECTBO HEMycTo. §)
Hokaxure, 4ro AnuHa pedpa moOoro Kyba M3 3TOro MHOXKECTBa — mejoe 4ucio. B) O6obuiure
yTBEpXkKACHHE 1. 0) /I TpocTpaHcTBa R 2nit

PaccmaTpuBaeTcs MHOKECTBO OKPYKHOCTEH, BIUCAHHBIX B JaHHbIA NONykpyr. a) Kakywo mauHuUio
MpeCTaBiIsieT co00i MHOMKECTBO IICHTPOB BIMCAHHBIX OKpYyXHocTel? 0) Kakas w3 naByx wacted, Ha
KOTOPBIE 3Ta TUHUS JCIUT MOTYKPYT, UMEET O0NbIyIO TUIOMIAAb?

Brruucnute onpenenéHHbli HHTErpa

x? +1+x 1
I —_———dX
X2 +1+x+1
s 1
JlokakuTe, 9To psn Z arctg F CXOJIUTCS U HAUJIUTE €r0 CyYMMY.
n=1

Jlausl kBagpatHeie Matpuiel A u B omHoro mopszmka ¢ IefCTBHTENIBHBIME - 3IIEMEHTAMH,
n
YJIOBJIETBOPSIIOIIME MPU HEKOTOPOM HarypaibHoM N cootHomenuto (A+ B)" = O (nynesas marpuna).

H3sBectHO, uto MaTpuiia B HeBwipoxenHas. a) lokaxure, uto ecnii A u B kommyTtupyror, To Matpuiia
A ToXe HeBBIPOXKIEHHAsT; 0) CIIPABEUTMBO JIM YTBEPIKICHHE I1. ) 0€3 yCIOBHS KOMMYTHPOBAHUS?
JlokakuTe, 4TO TpH JIFOOOM HaTypaisHOM N > 1 aBa yucna (n —2)! u HOJ(n, (n — 2)!) cpaBHUMBI 110
MOJyJIIO N.

[IpencraBere 30 B BUAE CyMMBI HECKOJBKHX MOJOXKHUTEIBHBIX YMCEN TaK, YTOOBI MPOM3BEACHUE OTHX
qrcen ObUIO HauOOJIBIINM.

3
PaccmarpuBaeTcs MHOECTBO KyOOB B R ™, y KOTOPBIX BCE BEPIIMHBI HMEIOT LIEIOUNCIICHHbBIE KOOPAMHATHI
Y HU OJIHO peOpo He Mapajuie]IbHO KOOPAWHATHBIM OCSM. a) JIOKaKHTe, YTO ITO MHOKECTBO HEIycTo. §)

Hokaxwure, 4ro AnuHa pedpa moO0ro Kybda M3 3TOro MHOXKecTBa — Mmejoe 4ucio. B) O6obuiure

2n 1
yTBepxkAeHHE 1. 0) /u1d mpocTpaHcTBa R

6. YueOHO-MeTOAUYECKOEe U HH(POPMALMOHHOE O0ecrieyeHrue TUCIUIITHHbI

a) OCHOBHAs JINTEPATypa:
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1. Crynenueckue onumnuasl mo maremaruke YI'TY-VIIN / Beperennukos b. M., Moxpauesa JI. T1.,



Coboiner A. b., Xonmak I'. JI. - 2-¢ uzn. - Mocksa: DUSMATJINT, 2009. - 256 c. - bubnuorp.:
JIOCTYIHA B KapTouke KHurH, Ha caiite ObC Jlanb. - Kuura u3 xomtexkiuu @UIMATIIAT -
Maremaruka. - ISBN 978-5-9221-1078-5. [locTosiHHAs cChIIKA Ha TOKYMEHT: http://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=695939&idb=0

2. Usanos, O. A. DieMeHTapHas MaTeMaTHKA JJIs IIKOJILHUKOB, CTYIEHTOB M IpenoaaBaTeieii — M:
MIIHMO, 2009. — 384 c.: un. ISBN 978-5-94057-505-4. - buGnuorp.: 10CcTynHa B KAPTOUKE KHUTH,
Ha caiite OBbC Jlanb. - Kuura u3 xomtexunn MITHMO - Matematuka. - ISBN 978-5-94057-505-
[locTosiHHas cchUIKa HA TOKyMeHT: http://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=711630&idb=0 Ccplika Ha IOJHBIA TEKCT
IokymeHra: https://e.lanbook.com/books/element.php?pll cid=25&pll id=9347

3. TIIpacosnos B.B. MHorounenst. — 3-¢ u3n., ucnpasiernoe. — M.: MITHMO, 2017. — 335 c. - Kuura
u3 xkomnekunn MITHMO - Maremaruka. - ISBN 978-5-4439-2638-4.
ITocrosiHHAs cCchUIKA HA JOKYMEHT: http://e-

lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=828687&idb=0 Ccpuika Ha OIHBII TEKCT
JokyMeHTa: https://e.lanbook.com/book/267590

7. MarepuajibHO-TEXHUYECKOE 00ecnedeH e JUCHUITHHBI

[Momemennss TpencraBisioT coOoi  ydeOHBIE ayauTOPHM Ui  TPOBEACHHS Y4eOHBIX —3aHATHI,
MPEeIyCMOTPEHHBIX MPOrpaMMOi (JISKIIMOHHOTO THIIA), OCHAICHHBIC OOOPYJIOBAaHMEM M TEXHUYCCKHMU
cpeacTBamMu 00y4YeHUsI.

[MomMemenust [Is CaMOCTOSITENIbHOM paboThl OOydYalOMIMXCS OCHAIIEHBl KOMITBIOTEPHOW TEXHHKOH ¢
BO3MOXKHOCTBIO MOJKITIOUEHHS K ceTH «HTepHeT» 1 00ecredeHbl JOCTYIIOM B 3JICKTPOHHYIO HH(POPMALIMOHHO-
00pa3oBaTeNIbHYIO CPELy.

IIporpamMma cocraiena B coorBerctBuu ¢ tpedoBanusmMu OC HHI'Y wnanpasnenus moaroroku 01.03.02
[puknanHas mareMaTHKa ¥ HHQOPMATHKA.

ABTOD: K.(p.-M.H., moneHT kad. AYMYUA Mankun M.U.
Peuensent: a1.¢.-m.H., npodeccop HHI'Y Uekmapes /1.T.

3asenyrommii kapenpoit IYMYA: n.¢.-m.H. Kanuaun A.B.

HporpaMMa 0):[06peHa Ha 3aCCJaHHuHn MeTO}:LPI‘-ICCKOﬁ KOMHCCHU HMHCTUTYTA I/IH(I)OpMaI_[I/IOHHLIX TCXHOJIOFI/Iﬁ,
maremaTuku 1 Mexanuku 30 HosOpst 2022 rona, mpotokoi Ne 3.
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