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>aBouas [porpaMMa COCTaB/IeHa Ha OCHOBE OI'OC BO - GakanaBpuar o HanpapJICHHIO
nosroroskn 08.03.01 CtponTenbeTBo (MpHKa3 MunoGprayku Poccun 0T 31.05.2017 r. Ne 481)

PaBouas nporpamMma paccMoTpena i 0n00peHa Ha 3acenanuu Kagexpsl [puKsaaHOi
MaTeMaTHKH 0 HH(POPMATHKH
08.02.2022, npotoxon Ne 7

3as. kadeApon - 10.A. U3BexoB

PaBouas nporpamma 0100peHa METOIMUECKOI KOMHCCHEH
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JIucT akryaausanuu padodeilt mporpaMmmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o100peHa s peanmzaruu B 2023 - 2024
yueOHOM roay Ha 3acenanuu Kadeapsl [IpukiaaHoil MaTeMaTuky 1 UHQOPMATUKH

IIporokom ot 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa i peaauzauuu B 2024 - 2025
y4eOHOM TOJTy Ha 3acefanuu Kadeapsl [IpukinagHoit MaTeMaTHKu U HHOOPMATHKH

[IpoTrokonm oT 20 1. Ne

3aB. kadeapoii 10.A. U3Bexos

Pabouvas mporpamma nepecMoTpeHa, oocykeHa u ooopeHa Juist peanuzauu B 2025 - 2026
y4eOHOM TOJTy Ha 3acefanuu Kadeapsl [IpukinagHoit MaTeMaTHKy U HHOOPMATHKH

[Iporokonm oT 20 . Ne
3aB. kadeapoii 1O.A. U3BekoB

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o100peHa s peanmzaruu B 2026 - 2027
yueOHOM roay Ha 3acenanuu Kadeapsl [IpukiaaHoil MaTeMaTuky 1 UHQOPMATUKH

IIporokom ot 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos




1 Lean ocBOeHMST IMCHUNJINHBI (MOXYJIS)

[lenpro ocBOeHUS AUCIUITUHBI «MareMaTukay siBisieTcss popMUpOBaHUE KOMITETCHIINH,
KOTOpasi BKIIFOYAET B ceOs:

* BOCIIUTAHUE IOCTATOYHO BEICOKOW MAaTeMaTHIECKOU KYIbTYPHI,

* IPUBUTHEC HABBIKOB COBPEMEHHBIX BHJIOB MATEMATUIECKOTO MBIIIIIICHUS;

* TMPUBUTHEC HABBHIKOB WCIOJH30BAHUS MATEMaTHYECKHMX METOJOB U  OCHOB
MaTeMaTHYeCKOr0 MOICIIUPOBAHUS B MPAKTUICCKOM JEATETLHOCTH.

Bocnutanne y CTYIeHTOB MaTeMaTUYECKOW KYJIBTYphl BKJIIOYAaeT B ce0s sSCHOE
MMOHUMaHKE HEOOXOAMMOCTH MaTEeMAaTHUYE€CKOW COCTABIIAIONICH B OOIIEH MOArOTOBKY OakajaBpa,
BBIPA0OTKY TPEICTABICHUI POJIM U MECT€ MAaTeMaTHKA B COBPEMCHHON IMBWIIM3AINH U B
MHPOBOW KYJIbType, YMEHHE JIOTUYECKH MBICIIUTh, OTIEPUPOBATH C AOCTPAKTHBIMU OOBEKTAMU U
OBITh KOPPEKTHBIM B YIMOTPEOJICHUH MATEMAaTHUECKUX TMOHSTUN M CHMBOJIOB JJISi BBIPAKCHUS
KOJMYECTBEHHBIX M KA4Y€CTBEHHBIX OTHOIICHWH. Maremarnueckoe oOpa3oBaHuE OaKajaBpOB
JOJKHO OBITh IUPOKUM, OOIINM, TO €CTh IOCTATOYHO (DYHTaMEHTATbHBIM.

Hacrosimas nmporpaMma o MaTeMaTruKe OTpakaeT HOBbIC TPEOOBAHUS, TIPEIBSBIIIEMbIC K
MaTeMaTHYeCKOMY OOpa30BaHHIO COBPEMEHHBIX OakanaBpoB. Ee Xxapakrepu3yeT NpuKIagHas
HaIpaBJICHHOCTh W OPHUEHTAIMsI Ha OOYYCHHE CTYACHTOB HKCIOJb30BAaHUIO MAaTEeMAaTHUYECKUX
METOJIOB MTPH PEIICHUH MPUKIAIHBIX 3a/1a4.

OO6mmit Kypc MaTeMaTHUKH SBJISICTCS (PYHIAMEHTOM MaTEeMaTHYECKOTO OOpa3oBaHMS
Oakanaspa.

3ajaun N3y4eHHs TUCIUATIINHBI:

- pPa3BUTHE JOTHYECKOTO U AIITOPUTMHUECKOTO MBIIILICHUS;

- OBJIQJICHHE OCHOBHBIMH METO/IaMH UCCJICAOBAHMS U PEIICHUS MaTEMaTHYECKUX 3a71aY,

- OBJIQJICHUE OCHOBHBIMH YHUCIICHHBIMH METOJaMU MATEeMATHKU M WX MPOCTCUITIMHU
peanuzauusiMu Ha OBM;

- BBIPa0OTKY YMEHHS CaMOCTOSITEIbHO paCHIMPATh MaTeMAaTUYECKUE 3HAHUS W
MIPOBOJIUTH MATEMATUICCKUNA aHATN3 MPUKJIATHBIX (MH)KCHEPHBIX ) 3a/1a4.

2 MecTo JUCUMILIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTeibHOI NPOrpaMMbl

Jucummnnmmaa MaremaTnka BXOAMT B 00s3aTeNbyld 4dYacTh ydeOHOro IulaHa
00pa3oBaTeNbHON MPOrPaMMBI.

JUis  w3ydeHHsT ~JUCHUIDIMHBL  HEOOXOAWMBI  3HaHWS  (YMCHUs,  BIIQJICHUS),
c(OpMUPOBAHHBIC B PE3YJIbTATE U3YUCHHUS TUCIUTUTHH/ IPAKTHK:

OcBoeHHE TaHHOW JAUCHUILIMHBI IPEIIOJIaraeT, 4YTo B Pe3y/IbTaTe H3yUSHHUs IKOIFHOTO
Kypca MaTeMaTUKU OOYYaroIUiics uMeeT CPOPMUPOBAHHOE MPECTABICHHE O MAaTEMAaTHKE KaK
YHUBEPCAIBHOM SI3bIKE HAayKH, 00 WAEsSX W METOAaX MATeMaTHKH, BIaJeeT MaTeMaTHYECKUMH
3HAHUSAMHU U YMEHHSMH, COOTBETCTBYIONIMMHU DeneparbHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO
cTaHIapTa odmero oOpa3oBaHMs, IMEET Pa3BUTOE JIOTHUECKOE MBIIUICHUE, IPOCTPAHCTBEHHOE
BOOOpaXKeHUE, 00J1a1aeT BEICOKMM YPOBHEM AJITOPUTMHYECKOM KYIbTYpPHI.

3HaHUS M YMCHUs, YCBOCHHBIC B IIPOIIECCE M3YYEHHs MAaTEeMAaTHKH HEOOXOIHMMBI JUTs
OCBOCHWUSI IPYTUX JIMCIMIUINH €CTECTBEHHOHAYYHOTO U MPO(ECCHOHATBHOTO IIUKJIIOB.

3Hanus (YMEHHUs, BIAJICHH), TIOJTy4YEHHbIC IPU U3YYEHUH TAHHON AWCIMILIUHBI OyayT
HEOOXOAUMBI JUIsl U3y4EHU s IUCHUIINH/TIPAKTHK:

dusuka

ConpoTHuBieHHE MaTEpUATIOB

HNmxenepHoe obecrnieueHne CTpOUTEIbCTBA (T€0e3H s, TEOTIOTH )

WmxeHepHbIe CUCTEMBI U 000pyIOBaHHE 3/1aHUI



OCHOBBI apXHUTEKTYPBI U CTPOUTEIBHBIX KOHCTPYKITUH
CrpoutenbHast pu3uKa

CtpoutenpHbIe MaTepUAIIBI

[TonroToBka K cjaue u caya rocyJapCTBEHHOTO SK3aMeHa
TeopeTnueckas MexaHUuKa

3 Komnerenuuu ody4yarouierocsi, popmupyemsbie B pe3yibTaTe 0CBOCHUS

AUCHUILUINHBI (MOYJIS) ¥ IJIAHUPYEMble Pe3y1bTAThI 00yUeHH s

B pesynbraTte 0cBOCHUS TUCIMILIUHBI (MOAynsa) «MareMaTukay 00ydarouIuiics T0JKeH
001agaTh CIeAYIOIUMU KOMIETEHIUSIMMU:

Kon nnaukatopa

NHnukaTop TOCTHXEHUS! KOMIIECTCHITUH

OIIK-1 CrocobeH pemaTh 3a1a4u TpoPeCCHOHATBHON ASSITENFHOCTA HA OCHOBE HUCITOJIb30BAHUS
TEOPETUYECKHX M TMPAKTUYECKMX OCHOB €CTECTBEHHBIX M TEXHMYECKHX HayK, a TaKxke
MaTEMaTUYEeCKOro amnmapara

OIIK-1.1

Omnpenensier XapaKTePUCTHKU (UINYECKOTO M XUMHUYECKOTro Tmpolecca
(sBIIEHUS ), XapaKTEPHOTO /711 00BEKTOB MPOPECCHOHAITBHON JACATETHHOCTH,
Ha OCHOBC TCOPCTUYICCKUX U SKCIICPUMCHTAJIbHBIX I/ICCJ'IGIIOBaHI/H‘/JI

OIIK-1.2

HCHOJ’IBSyeT TEOPETUICCKHUE OCHOBBI TCXHUYCCKUX HAYK I MPHUMCHCHUSA
HMHHOBAIIlMOHHBIX TEXHOJIOT Ui Ha PCAJBbHBIX CTPOUTCIIbHBIX 00BEKTOB

OIIK-1.3

Pemaer wHkeHepHble 3aJayd C TOMOIIBIO MaTeMaTHYECKOro ammapara
BEKTOPHOW anreOphl, aHATHUTHUYECKOH TEOMETpHUM M MaTeMAaTHYECKOTO
aHaJnM3a

OIIK-1.4

Pemaer teopernyeckue 3amauM B OOJACTH TEIUIOTCXHHUKH, THAPABIHKH,
TEIIOMACCOOOMEHA, HCIOJIB3Ys (hyHAAMEHTAIbHbIC 3HAHMS




4. CTpyKTypa, 00bEM U COAEPIKAHNE TUCHUILTHHBI (MOIYJIs1)
OO0mmast TpyA0eMKOCTh AUCHUILTUHBI cocTaBisieT 10 3aueTHbIx enuuui] 360 akaa. 4acoB, B TOM

YHHUCJIC:

— KOHTaKTHas padota — 185,1 akaz. yacos:
—aynuropHas — 176 akaj. 4acos;

— BHeaynutopHas — 9,1 akaj. yacos;

— camocrosiTenpHas padota — 103,5 aka. yacos;

— B (pOopMe MpaKTHUUECKOM MoAroToBKy — 0 akas. yac;

— MOATOTOBKA K 3Kk3ameny — 71,4 akaz. yac

d)opMa aTTeCTalu - 3K3aMCH, 3a4€CT

3agarmnii M]3 2

AynuropHas b =
o KOHTaKTHas pa60Ta E 5 Dopma TEKyIIEro
= s X Bu KOHTPOJISt
Pa3snen/ Tema 3 (B axan. uacax) E R A . p Kon
S 3 ©|camocrosTenbHOM | ycrieBaeMOCTH U
JUCLIUTUINHBI P [ . | KoMIeTeHu
O g £ padoThI MIPOMEKYTOYHOMH
Tex. 7a0. | mpaxT. R aTTecTALH
3aH. 3aH. 0 =
1. JIuneitnas anrebpa
- HOATOTOBKA K
MIPAKTUYECKOMY IIpoBepka OIK-1 1
3aHITHIO HWHAWBHUIYaJIbHBIX )
1.1 Onpenenurenu U i AHBIYaT OIIK-1.2,
4 221 - BBITIOJTHEHHUE 3aJJaHUH,
MaTpPHIIbI OIIK-1.3,
WHIVBUAYAJIbHBIX | KOHCYJBTAIMH IO OTIK-1.4
JIOMaITHUX pewenuro U3 1 ’
3aJaHui
- HOATOTOBKA K
MIPAKTUYECKOMY IIpoBepka OIK-1.1
1.2 CucrteMbl JIHHEHHBIX 1 3aHSTHIO, HWHAWBHUIYaIbHBIX OIK 1'2’
ajreOpanv4ecKkux 3 4 - BBINOJIHEHHE 3aJaHHuH, OIK 1' 3’
YpaBHEHHUI WHAWBUAYAIBHBIX | KOHCYJIBTAIIUH 110 OIK 1' 4’
JIOMAaIIHUX pemenuro MJI3 1 ’
3amanuit U/13 1
IIpoBepka
- IIOJICOTOBKA K HMHAWBHUYaJIbHBIX OIIK-1.1,
1.3 JIuneitapie 3 4091 MIPAKTHIECKOMY 3a/1aHuH, OIIK-1.2,
NIPOCTPAHCTBA ’ 3aHSATHIO, KOHCYJIbTUPOBaHUE OIIK-1.3,
AKP 1 no /13 1, OIIK-1.4
Harucanne AKP 1
HWroro no pazneny 10 10/4,21
2. DeMeHThI BEKTOPHOM
anreOppl ¥ aHAJIMTUYECKOH
TeOMETPUH
- HOATOTOBKA K
MIPaKTUYECKOM
2.1 BexropHas anrebpa: p Y- koHcynpTanuu no | OIIK-1.1,
o N 3aHATHUIO,
JIMHEHHbIC M HEJIMHEHHBIC pemennto M/13 Ne2,|  OIIK-1.2,
1 5 1,5 - BBITIOJTHEHUE
omepanuy HaJ BEKTOpaMU HIMBIIYATEHBIX - IpOBEpKa OIIK-1.3,
1 HIX CBOFiCTBA. Y pemennst AKP Ne2 | OIK-1.4
JIOMAIIHUX




- BBITIOJTHCHUEC

AKP Ne2 u AKP
Ne3 «BekropHas | - KOHCYJIbTAIUU 1O OIK-1.1
2.2 AmnanuTudeckas anrebpa u peuenuto MJI3 Ne2, OIK-1 ’ 2’
TEOMETPHSI Ha MJIOCKOCTH U 5 1 14,2 | anamuTHueckas - TIpOBEpPKa OHK—1.3,
B IIPOCTPAHCTBE TEOMETPHA. peuenus AKP Ne2, OIK- 1' 4’
Huddepenmans Ne3 ’
HO€ UCUUCIICHUE
DOTI»
HWroro no pazneny 10 2,5 14,2
3. Benenue B MaTeMaTHYECKUil
aHanu3
- KOHCYJIbTalllH 110
31 Tpesen u pemennto /13 Ne3,|  OIIK-1.1,
HeIPEPHBHOCTs  (DyHEKIHH 6 3 - BBINOJIHEHHE - IpOBEpKa OIIK-1.2,
OLHOI HCDEMCHHOG AKP Ne4 , I13 3 | pemenust AKP Ne4 |  OIIK-1.3,
A P (gactp — npenensl, OIIK-1.4
Herpep.)
Hroro no pazaeny 6 3
4. JuddepenuuansHoe
ucyucineHne (QyHKIOUH — OJHOM
IIEPEMEHHON
4.1 Onpenenenue CaMOCTOSTENIbHAS
NPOM3BOJHON (DYHKIMH B pabota c - KOHCYJBTAIIH 1O
T(I))tnce Juddepenuuan, ero JINTEPATyPOH — pemennio UJI3 Ned,
reomer qucxgﬁ : embicH Kolilcrfm - rposepia OIK-1.1,
r P N ) 5 0.5/11 3 pemenus AKP Ne5 OIIK-1.2,
’ ™ e | o
. PHBOUILI IIPOU3BOHEIE), OIIK-1.4
IIPOU3BOIHOM. IIpaBuna HOHSTHIO
(b depenpoBaHms u MIPOU3BOTHOM» - nposepia
A ’ KOHCIIEKTA
TabJIHIa IPOU3BOTHEIX - BBIIIOJTHCHUE
AKP Ne §
BeimosiHenne AKP | koucynpTanmm mo
Ne5 «BekropHas |pemenuto M3 Ne4,
12 Ao
P P . aHanutuyeckass | pemenus AKP Ne5 OIIK-1.2,
3aJJaHHBIX (G yHKIUH. 5 221
Torapudmieckoe TEOMETPHSL. (uactp — OIIK-1.3,
P Juddepennuans IIOCTPOEHHE OIIK-1.4
nuddepeHnpoBaHmue
HOE UCYKCIICHUE rpaduKoB
OOII» ¢byHKLMiT)
OIIK-1.1,
4.3 Dx3aMeH IK3aMeH 835:{%’
OIIK-1.4
HWroro no pazneny 10 2,5/31
Uroro 3a cemectp 36 18/7,21 | 14,2 JK3aMeH
5. HHrerpanbHOE HCUUCIIEHUE
(hYHKIIMHU OJIHOI TEpEeMEHHO#
5.1 ITepBooOpa3znas - KOHCYJIBT. 10 PElL
dyHKLHSL. prmomene AKP 013 Nes, OIIK-1.1,
Heomnpenenennslii 0.5 0.5/0.111 H - - IpOBEpKa OIIK-1.2,
UHTETpal U €ro OCHOBHBIC ’ S <CHICOTIPEICIICHIE! pemrernst AKP Ne6 | OIIK-1.3,
CBOJCTBA. Tabnuma 11 OTIPEACIICHHAIH (gactb — Hemocp. OIIK-1.4
HEONpPEeIEIeHHbIX HHTerpa HHTETD.)
- BeimonHeHne |~ KOHCYJIBT. 1O pen.
N3 NeS, OIIK-1.1,
5.2 OCHOBHBIE  METOABI 05 I «He:HKZ J:-feHHH - IpOBEpKa OIIK-1.2,
WHTETPUPOBAHUS ’ i on I; ineHHHﬁ pemenns AKP Ne6 OIIK-1.3,
pel (4acTh - MEeTOIBI OIIK-1.4
MHTETpaI)

HWHTETPUPOBAHUS )




53 OmnpeneneHHblH

WHTETpal. 3anmaum,
NPUBOJSIINE K TOHATHUIO - BRITTOJTHCHUC | KOHCYJIbTAINH 110 OIIK-1.1,
OTIpEZIeIEHHOTO WHTETpaa. AKP Ne6 pemennto /13 Ne5,|  OIIK-1.2,
Dopmyna 0,5 Vi 5<Heonpez[eneHHL£ - IpOBEpKa OIIK-1.3,
Hetorona-Jlefi6ruma. 1 OTPCACIICHHBI o oris AKP Ne6 | OITK-1.4
. HHTETpa. »
CgoiicTBa. Metonbt
VHTETPUPOBAHUS
Wroro no paspeny 1,5 2,5/2,11
6. JuddepenuuansHoe
UCUHUCIICHHE GbyHKINU
HECKOJIbKHX IIEPEMEHHBIX
CaMOCTOSITENIbHOE
6.1 Omnpenenenue H3y4YeHHE
OCHOBHBIX TIOHATHUI. JUTEPATYPBHIL: OIIK-1.1,
IIpenen m HENpepHIBHOCTH 75 10651 | 15 HaIMCcaHue MPOBEpKa OIIK-1.2,
®HII. OcHoBHBIE CBOIiCTBA ’ ’ KOHCIICKTa KOHCIICKTa OIIK-1.3,
(hyHKUWH, HENPEPHIBHBIX B «CnoiicTBa OIIK-1.4
3aMKHYTOI o0nacTu. GbyHKUMH,
HETIPEPHIBHBIX B
3aMKHYTOM
6.2 YacTHble TTPOM3BOIHEBIE
u TIPOU3BOTHAS o -
HaTPaBICHUIO. koHCcynpTHpoBanue | OIIK-1.1,
KacarenpHas 1mI0CKOCTh U 5 70U 15 BoinosiHenne AKP | no pemenuro U3 OIIK-1.2,
HOpMaJh K TIOBEPXHOCTH. Ne7 «DHID» Neb6, OIIK-1.3,
I'eomerpuueckuii  CMBICI - IpOBEpKa OIIK-1.4
muddepennnana. IMpusHak peutennst AKP Ne7
nuddepeHInpyeMocTy.
6.3 Ilpon3BoaHast CIOKHOM
Sgg;?;g;}me qaCTHH:I koHcynbTupoBanue | OIIK-1.1,
S — 6 1037 | 63 Bemonaenne AKP | mo pemenuro /13 OIIK-1.2,
HOpSUIKOB. No7 «DHII» Ne6, OIIK-1.3,
Juddepenmmponanue - TIpOBEpPKa OIIK-1.4
pemenus AKP Ne7
HESIBHO 3aJaHHbIX
HWroro no pazneny 18,5 27/11,51[ 36,3
7. WHrerpanbHOE WCUYUCIEHUE
¢dhyHKUNI HECKOJIbKUX
HEepEeMEHHBIX
- HOATOTOBKA K
MIPAKTUYECKOMY
3aHATHUIO,
7.1 JIBoiiHOH wuHTErpam u - BBINIOJIHEHUE | - KOHCYJILTAIMH 110
€ro OCHOBHBIE CBOWCTBA. N3 Ne7 pemenuto 13 Ne7,
Caenenue JIBOITHOTO «Kparnbie - mposepka 113
HMHTErpaja K IOBTOPHOMY HMHTETPAJbD», Ne7, OIIK-1.1,
uHTerpany. Teopema o 4 05 - -IIpoBEpKa OIIK-1.2,
cpenHeM 3HAYCHHH. ’ CaMOCTOSTEIHLHOE KOHCIICKTa OIIK-1.3,
3amena MEPEMEHHBIX, H3y4YeHHE «CnoiicTBa OIIK-1.4
epexozn B JIBOMHOM JUTEPATYPHI: JIBOWHBIX U
UHTETpase K TOJSIPHBIM KOHCIIEKT TPOMHBIX
KOOpAHMHATAM. «CsoiicTBa HHTETPaJIOB
JIBOMHBIX U
TPOMHBIX

HUHTErpajioB»




7.2 TpoiHOH uHTerpan u

ero cBoiictBa. CaeneHue
TPOMHOTO  HHTErpama K - HOATOTOBKA K
IIOBTOPHOM UHTErpaity. MIPAKTUYECKOM
3aMeHr:1 ! e eMel;IpHmz b 3aHATHIO ¥ |- xoncymramm no | OMK-L1,
nepexo B b T 0171H01v; 3 BLIHOJ‘IHeI—;I/Ie pemeriio M]3 Ne7, | OTIK-1.2,
HHI;er e p . WIS N7 - nposepka UJI3 | OIK-1.3,
P ° Ne7 OTTK-1.4
HWJIAHAPUYECKUM u «Kpatnsie
chepuieckum HUHTErpaIbD»
koopauHaraMm. lloHsTHE O
MHOTOKPATHBIX HHTETpajlax
- mposepka UJ13
Ne7,
- BRITOTHCHIE IpoBepKa y4eOHOU
WJ13 Ne7 posepra yu
«Kpatnsie KapTl
7.3 Teomerpuueckue u P «IIpunoxenus OIIK-1.1,
MHTETPAIBD»,
MEXaHUYECKUE KpaTHBIX OIIK-1.2,
7 4 - COCTaBJICHHE
TIPUII0KEHUS KpaTHBIX GHOM KaPThI HMHTETPAJIOB) OIIK-1.3,
HHTETpAJIOB. i PTEL 1713 No 7, yueGnas | OIIK-1.4
«IIpunoxenus
Kapra
KpaTHBIX
«[Ipunoxenus
HHTETPaJIOB)
KpaTHBIX
MHTETPAJIOB»
7.4 Dx3ameH OK3aMeH
Wroro no paspeny 14 4,5
HWroro 3a cemectp 34 34/13,61| 36,3 3K3aMeH
8. OOBIKHOBEHHBIE
quddepeHnnaibHble YpaBHEHHS
8.1 OOBIKHOBEHHEBIE
JudbepeHanbHble
ABHEHUS HIEPBOTO -
P pBOro BoinosnHenue AKP
nopsanka. I'eomerpudeckuii koHcynbTupoBanue | OIIK-1.1,
Ne§ «[1Y. Teopus
CMBICTT . o pemennto U3 OIlK-1.2,
1 3 10 BEPOSITHOCTEH.
T depeHInaIEHOTO Ne§, OIIK-1.3,
MaremaTtuyeckas
YpaBHEHHUSA TIEPBOTO - IpoBepKa OIIK-1.4
CTAaTHCTHKA
HopsZIKa. Mertonsl pemernss AKP No§
pelieHus
T hepeHIaTbHBIX
- COCTaBJICHHE
KoHcIieKTa «J1Y -
BBICIIIUX KOHCYJBTHPOBaHUE
8.2 1V BpIcmINX NOPSAKOB, Y P
MOPAAKOB, o pemenuto /13
CBOAAIIMECS K IEPBOMY 1,5
CBOJISIIIHECS K Neg,
HOPSAOKY
HEPBOMYY, - IpOBEpKa
- BBIIIOJTHEHUE KOHCIIEKTa
AKP Ne8
8.3 Jluneiinble
muddepeHInaiIbHbIC
YpaBHEHHSI N-TO TOPSAIKA.
Jluneitnoe OTHOPOAHOE
ypaBHEHHE.
DyHIaMeHTaTbHAS - BBIIIOJIHEHHE -
cucTema pelIeHui. AKP Ne§ «1Y. | xoHCynbTHpOBaHHE
Omnpenenurens Bponckoro. 1 Teopus o pemenuto /13
Heonnopongnoe nuneitHOE BEPOSITHOCTEH. Ne§,
ypasaenue (JIHAY), Bug MaremaTnyeckas - IpOBEPKA
obmero penieHus. Metox CTAaTHCTHKA KOHCIIEKTa
BapualMd HPOM3BOJBHBIX
HOCTOSIHHBIX.
JluneiiHoe ypaBHEHHE C
HOCTOSIHHBIMH
koauneHTaMu
Hroro no pazaeny 3,5 3 10




9. OIIeMEHTbI
BEPOATHOCTEN
MaTeMaTHYECKON CTaTHUCTHKU

Teopun

u

KOHCYJBTHPOBaHUE
o pemenuto /13
Ne9,
- BBIIOJTHCHIC - IpOBEpKa OIIK-1.1,
9.1 DeMeHThI 3/1.41 4 | AKP Ne9 «Teopus pemenns AKP Ne9 OIIK-1.2,
KOMOWHATOPUKHU BEPOSTHOCTCI. » - OIIK-1.3,
P ’ KOHCYJIbTUPOBAHHE OIIK-1.4
o pemenuto /13
Ne9,
- IpOBEpKa
pemennst AKP Ne9
9.2 Anrebpa  coOBITHIA. _
ﬁiﬁfgﬁgﬁée u _ momonnenne | KOHCypTUpOBarye | OTIK-1.1,
CTaTUCTUYECKOE 0,5 /11 AKP Ne9 «Teopust o pem;f;l 10 MJI3 8g§:i g’
OAI:(IET/IZ‘[)E;I::;I:IaBepOH”I:F};(())C’LI; BEPOSITHOCTEH. » - nposepka OTIK-1.4
a p permerust AKP Ne9
BEPOSTHOCTEH.
9.3 Teopemsbl cloXeHHS U )
;]ZH::;EEZI;[I; SCII;JS1 OSHiz - BhinonHeHHE | o Y IPTHPOBAMNE OIK-L.1,
POATHOCTD. PMY ro pemermo M3 | OIK-1.2,
MOJIHOW  BEPOATHOCTH U 0,5 2 AKP Ne9 «Teopust Ne9 OIK-13
¢dopmyna baiteca. Cxema BEPOSATHOCTEN» = -
- TIpOBEpPKa OIIK-1.4
bepHymmm, npubnmxeHus
pemenus AKP Ne9
Jlanmaca u IlyaccoHa.
94 JuckpeTHble u
HETIpephIBHBIE  CITyJaiiHbIe -
BeJIMUUHBL Pan u dyHkius koHcynpTHpoBanue | OIIK-1.1,
- BBIIIOJIHEHHE
pacnpeneneHus u 5 10 | AKP N9 «Teops o pewennto NJ13 OIIK-1.2,
IUIOTHOCTb. Be Oﬂ;HOCTeﬁ N Ne9, OIIK-1.3,
Maremartuyeckoe P ’ - IpOBEpKa OIIK-1.4
OXUJaHUE W JUCIEPCHs, pewenust AKP Ne9
HayaJbHbIC U LEHTPAJIbHEIE
9.5 W3BecTHbIE -
pacmpeneneHuss M UX - BeimonseHne Kp | KOHCYIBTHpOBaHNE OIIK-1.1,
YHUCIIOBBIE 1 No9 «Teopust o pemenuto M/13 OIIK-1.2,
XapaKTePUCTHUKH. Be _()}ITHOC”IPCﬁ N Ne9, OIIK-1.3,
HopmansHnoe P ’ - IpOBEpKa OIIK-1.4
pacIpeescHHE. peuenus AKP Ne9
9.6 MmuoromepHsie -
ClIy4aiiHble BEJINYMHBI. koHCcynpTHpoBanue | OIIK-1.1,
- BBIIIOJIHEHHE
OyHKIMM pacrpeesieHus, ’ 6/411 AKP Ne9 «Teopus | [© PELLCHHUIO na3 OIIK-1.2,
CBOIICTBA. Yucnossle Be OSI'THOCTe; N NeO9, OIIK-1.3,
XapaKTEPUCTUKH. P - IpOBEpKa OIIK-1.4
DIeMEeHTHI TEOPHHU pemenns AKP No9
9.7 OCHOBHBIC TIOHATHS,
renepasbHai - BBINOJIHEHHE ) OIIK-1.1,
COBOKYITHOCTb M BBIOOpKA. VI3 « KOHCYIBTHPOBAHHUE | o 1y
CTaTUCTUYECKUE  OLICHKH 3,5 7/41 | 20,1 o pewennto NJ13 )
MaremaTtnueckas OIIK-1.3,
rmapaMeTpoB Nel0, Nell, Nel2,
CTaTUCTHKA» OIIK-1.4
pacnpenenenus. Touednsle Nel3
Y UHTEPBAJIbHbIE OIICHKH.
9.8 Kpuruueckas obnacts,
Z/II:)(I)J?Ie{;IiTL SH?:;PIT;Z;:II;, - BRITOIHCHHC KOHCYJ'II)T-I/IPOBB.HI/IC OIK-1.1,
Kpurepwii coriacus 8 8/41 8,9 W3 « o pemennto U3 OIIK-1.2,
Maremaruueckas OIIK-1.3,
IIupcona mis rumoressl o Nel0, Nell, Nel2,
CTaTUCTHUKA» OIIK-1.4
HOPMaJIbHOM Nel3
pacrpeneneHun
OIIK-1.1,
OIIK-1.2,
9.9 3auer OIK-13,

OIIK-1.4




Hroro no paszaery 14,5 33/14,4U| 43
Hroro 3a cemectp 18 36/14,41| 53 3a4éT
Hroro no aucruminze 88 88/35,2 103,5 JK3aMEH, 3a4eT

)44




5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

Peanu3aiust KOMIIETEHTHOCTHOTO MOIX0/1a MPEAYCMATPUBAET UCIIOIH30BaHUE B y4COHOM
IpOlEcCe AaKTHUBHBIX M WHTEPAKTHUBHBIX (OpM TMPOBEACHHUS 3aHATHH B COYETAHUU C
BHEAYAUTOPHOW PabOTON C 1eIbio (POPMUPOBAHUS U PA3BUTUS MPO(PECCHOHATBHBIX HABBIKOB
obyuarontuxcsi. CormacHo 1. 34 Ilopsnka opraHu3alMu M OCYIIECTBICHUS JIEATEIBHOCTH IO
o0Opa3oBaTeNbHBIM MIpOrpaMMaM OakajlaBpuaTa BbIcIIero oOpa3oBanus (yTB. mpukazom MOuH
P® ot 05.04.2017 r. Ne 301), npu nipoBeieHUH y4eOHBIX 3aHATHI 00ECIIEYMBACTCS PA3BUTHE Y
00ydJaromXCcsl HABBIKOB KOMAaHAHON pabOThl, MEKIMYHOCTHOM KOMMYHHUKAIIMH, MPUHSITHI
pelIeHu, JHUAEepPCKUX KayecTB, B TOM YHCIE€ C YYETOM pPErHOHaJbHBIX OCOOEHHOCTEU
npodecCHOHAIBHOM JesITeIbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEH paboToaaTeneil.

BriOupas Ty uiau WHYIO TEXHOJIOTHIO PabOThI ¢ 00y4arOMUMHUCS, HEOOXOIUMO UMETH B
BUJY, YTO HanOombIero 3pdekra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CITH yYUTHIBATH LU
00-pa3oBaHMsI, HA PeATM3AIMI0 KOTOPBIX JOKHA OBITh HampaBiieHa M30upaemasi TEeXHOJIOTHS,
CO-ZIep’KaHue, KOTOPOE MPEACTOUT NepeaaTh 00yJaroIuMCs ¢ €€ TIOMOIIbIO, a TAKXKE YCIOBHUS, B
KOTOPBIX OHa OYJeT UCTIOIb30BaThC.

B namreit paboTe MBI HCTIONTB3YEM CIIEAYIOIIEE.

1. TpagummonHsle oOpa3oBaTelbHBIC TexHoJMOoTMH. OpraHuzamus 00pa30BaTEILHOTO
npo-1iecca, MPeanoyiaraeT MPSMYI TPAHCISIHWIO 3HAHUK OT TMpermojaBaTeliss K CTYACHTY
(MpeuMyIIECTBEHHO Ha OCHOBE OOBSCHUTEIHLHO-WITIOCTPATUBHBIX METOJIOB  OOy4eHHS).
Y4eOHast 1eATenb-HOCTh CTY/ICHTAa HOCUT B TAaKUX YCIIOBHUSX, KaK MPaBUIIO, PEIPOTYKTUBHBIN
XapakTep.

®opmbl yueOHBIX 3aHATHIL:

- uH(boOpMalMOHHAas JIeKIMs — TIOCJIeNoBaTelIbHOE H3JIOKEHHWE MaTepuana B
TUCITUTIIMHAPHON JIOTUKE, OCYIIECTBIIIEMOE MTPEUMYIIIECTBEHHO BEpOAIbLHBIMH CPEICTBAMHU.

- IPAKTUYECKOE 3aHITHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HaBBIKOB I10
MPEJIOKEHHOMY aITOPUTMY.

2. TexHonoruum mnpoekTHOro oOydeHus. OOpazoBaTelbHBIH MpoOIecC IMOCTPOCH B
COOTBETCTBUHM C QJITOPUTMOM I[O3TANHOTO pEIICHHs] MPOOJEMHONM 3alaydl WM BBIIOJHEHUS
yuebHoro 3ananus. [IpoekT npeanogaraeT COBMECTHYIO y4eOHO-TT03HABATEIbHYIO JIEITELHOCTh
TPYNIbl CTYEHTOB, HAIIPABJICHHYIO HA BbIPAOOTKY KOHIIEMIIMH, YCTAHOBJICHHE LieJeil U 3ajaay,
(GOpPMYITUPOBKY OXHIIAEMBIX PE3yJIbTAaTOB, OMNPEICICHUE MPHUHIIMIIOB W METOJIUK PEIICHUS
MOCTaBJICHHBIX 3ajay, I[UIAHUPOBaHUWE XoAa pabOThl, MOUCK IOCTYNHBIX W ONTHUMAaJbHBIX
pPECYpCOB, MOATAMHYIO pPEATU3alMI0 IJIaHa Pa0OThI, MPE3CHTAIMIO PE3yJIbTaTOB pPaldOThHI, HX
ocMbiciieHre u pediekcuto. [IpumensieTcss B OCHOBHOM IS IEPEX0/ia KOMIIETEHIIMY HA YPOBEHb
BIIQ/ICHUS.

OcHOBHBbIE TUTTBI TPUMEHSEMbIX HAMU B 00pa30BaTEIbHOMN NEATEIbHOCTH IPOEKTOB:

HccrnenoBaTenbCkuii MPOSKT — CTPYKTypa npuOMmKeHa K QopMmaTy HaydHOTO
UCCIIeIOBaHMs (JI0Ka3aTeNbCTBO AKTYyaJIbHOCTH TEMbl, ONpEJCIeHHe HAay4YHOH MpoOIeMbl,
npeaMeTa U 00bEKTa HCCIEAOBaHUSA, MeNiel W 3a/ad, METOJOB, MCTOYHHKOB, BBIIIBIKCHUE
TUTIOTE3bI, 0000IEHNE PEe3yIbTaTOB, BBIBOJABI, 0003HAUYEHHWE HOBBIX MpooOsiem). PesympraTom
SIBJISIETCS yueOHas KapTa 1o MOAYITIO HaIlle 00pa30BaTebHON IPOrPaMMBI.

TBOpYECKHIT TPOEKT, MNPEANOJArallMili B OTIWYHME OT MPEIbIAYIIETr0, KOHEYHBIN
NPOAYKT B CICAYIONIMX BapUaHTaX — ra3era K UCTOPUYECKH 3HAYMMOMY «MATeMaTHUYECKOMY)»
coOpIThIO (TIpa3auuk yncia «[lu» 1 T.1.); «MaTemMaTH4YecKas» OTKpPBITKA (CBOETrO poja ydeOHas
KapTa, TOJbKO He(hopManbHO, KpaCOYHO O(popMIIEHHAS; BUACOPOIHK «S Haydy Bac pemars ...» u
T.I1.

NudopmannoHHblii  MpPOEKT — y4eOHO-TIO3HABAaTENbHAs JACSITENBHOCTH C  SPKO
BBIPAKCHHON 3BPUCTUYECKON HAMIPABICHHOCTHIO (ITOUCK, OTOOP U CUCTEMAaTU3alus HHPOPMAIIH
0 KaKoM-TO 00BEKTe, 03HAKOMJICHHE YYACTHUKOB IMPOEKTa ¢ AToi MH(popMalueid, ee aHamu3 1
0000111eHIE 1, HAKOHEII, TPE3ESHTAIINS IO TPAKTUYECKOMY TTPHIIOKEHHIO).



4. HVudpopMarmoHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTeNbHbie TeXHOJMOTUH. OpraHuzanus
00pa30BaTeNLHOTO TpoIlecca ¢ MPUMEHEHUEM CIECIHATU3UPOBAHHBIX MPOTPAMMHEIX Cpel H
TEXHUYECKUX CPEICTB paboThl ¢ wHpopmanueil (MHGOPMAIMOHHYIO Cpeay YHUBEPCUTETA
MOOJYC MOODLE).

6 YueOHO-MeTOOMYECKOE 0O0ecIeYeHHe CAMOCTOSITe IbHOM padoThl 00y4aromuXxcst
[IpencraBieHo B mpuioxeHuu 1.

7 OueHOYHbIE CpeICTBA ISl IPOBeIeHHUs MPOMEKYTOUHOM aTTeCTaAlNU
IIpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAUYecKOe M MHPOPMAITMOHHOE O0ecnevyeHHe JUCIUNIMHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:

1. umaues B. C. Beicmas maremarnka: ydeOHuk / B.C. IllmmaueB. — Mockaa:
NH®PA-M, 2019. — 479 c. — (Bsicmee obpazoBanue). — www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcr: 3JIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716 (mara obpamenus: 02.09.2022). — Pexum

JOCTYTIA: JJI aBTOPH3. ITOJIb30BATEIICH.
2. Maremaruka: yue0. mocobue / KO.M. [lanunos, JI.H. XKypbenko, I'.A. Hukonosa, H.B.
HuxonoBa, C.H. HypmeBa ; mox pen. JLH.Xypb6enko, I'.A.Hwukonoroit.— Mock-Ba:

NH®PA-M, 2019.— 496 c.— (Beiciee oOpa3oBanue: bakanaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: 3JIEKTPOHHBIMN. - URL:
https://new.znanium.com/catalog/product/989799 (mata obpamenus: 02.09.2022) — Pexum

JIOCTYTIA: JJIT aBTOPU3. TTOJTH30BaTEIICH.

0) lomostHuTEILHASI IUTEPaTypa:

1. Teopust BeposITHOCTEH 1 MaTeMaTHUYEeCKasi CTaTUCTHKA: YueOHoe mocodue / bu-prokosa
JL.T., bo6puk I'.1., MatseeB B.U., - 2-e m3a. - Mocka: HUL] UHD®PA-M, 2017. - 289 c.
(Bricmiee obpazoBanue: bakanaspuat) ISBN 978-5-16-011793-5. - Tekcr: anekrponssiit. - URL:
https://new.znanium.com/catalog/product/370899 (mara oOpamenus: 02.09.2022).— Pexum
JOCTYyTA: JJII aBTOPHU3. TOJIb-30BaTEICH.

2. Maremaruka B mpuMepax W 3amadax: yde6. mocobue / O.M. Jlertsipera, JI.H.
XKypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 ¢. — (Bwicmee obpaszoBanue: bakamaBpmat). - ISBN 978-5-16-102288-7. — Tekcr:
anek-TpoHHbIii. — URL: https:/new.znanium.com/catalog/product/989802 . (mara oOparieHus:
02.09.2022)— Pexxum qocTy-Ta: ijisl aBTOPHU3. TOJIb30BATENCH.

3. lanko, [1L.E. Beicmias MmareMaTuka B ynpaxHeHUsX U 3a1adax. (B 2-x wacrsax) [Tekcrt] /
II. E. 1aako, A.I.Ilomos, T.{.KoxeBHukoBa. - M.: Bricmas mxkojaa, 1986-2009. ISBN:
978-5-488-02201-0. - 60nee 1000 .

®duxrtenronsl], .M. OCHOBBI MaTeMaTHYECKOTO aHaau3a: ydeOHWK: B 2 yactsax / .M.
@uxtenronsil. — 11-e uzn., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts | — 2019. —
444 c. — ISBN 978-5-8114-0190-1.— TexkcT : neKTPOHHBIN // DAEKTPOHHO-OMOIMOTEUHAS
cuctema «Jlamp»: [caiitr]. — URL: https://e.lanbook.com/book/112051 (mata oOpamieHus:
02.09.2022) . — PexxuMm mocTy-ma: 1uisi aBTOPH3. MOJIb30BaTEIICH.

4. @uxtenromnsbll, [.M. OCHOBBI MaTEMAaTHYECKOTO aHAIM3a: y4yeOHuK: B 2 acTsax / .M.
®duxtenronsi. — 10-e m3a., crep. — Cankrt-IlerepOypr: Jlans, [0. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TexkcT: 31eKTpOHHBIH // DIEeKTpOHHO-OMOIMOTEUHAS
cucreMa «Jlaub»: [caiitr]. — URL: https://e.lanbook.com/book/115730 (maTa oOpamieHus:
02.09.2022) — PexxuM noctyna: uis aBTOPHU3. 10JIb30BaTENEN.

5. umaues B. C. 3agaunuk mo Beicmielr MmatemaTtuke: yue6. mocodue / B.C. Illunayes.
— 10-e uzn., crepeotun. — MockBa: UHOPA-M, 2020. — 304 c¢. — (Bsiciiee




obOpaszoBanme). - ISBN 978-5-16-101831-6. — Tekct: oanektponnbii. — URL:
https://new.znanium.com/catalog/product/1042456 (mara obpamenus: 02.09.2022) — Pexum
JOCTYTIA: JJI aBTOPH3. ITOJIb30BATEIICH.

B) MeToanyeckne yKazaHus:

1. A6pamoBa, .M. DnemMeHThl BEKTOPHOH ainreOpbl M aHAJUTUYECKOH I'€OMETPHH:
Mertoanueckue ykazanus 11l cTyaeHToB | kypcea Bcex cnennansHocTed. — MI'TY, 2008. — 16 c.

2. Akmanosa, 3.C. Heonpenenennslii unterpan: Terpags-koncnekt — MI'TY, 2008. — 23
c.

3. Baxpymena, MN.A. Kpusbie u mnosepxHoctu 2 mnopsaka. llonspHas cuctema
koop-auHar. [Ipaktukym — Maruuroropck: ['OY BITO «MI'TY um. I'.1. Hocosay, 2009. — 19 c.

4. TopsiueBa, H.A. Teopust pyHKIMI KOMIIJIEKCHOTO IMEpeMEHHOro: MeToanueckue
yKa3aHUsd ¥ BapUaHTbl MHIUBUIYaJIbHBIX 3aJlaHUN ISl CTYJEHTOB BCEX CHEIUAIBbHOCTEH —
Maruuroropck: ['OY BIIO «MI'TY um. I'.'1. HocoBa», 2011. - 28 c.

5. I'paueBa, JI.A. OnpeneneHHbI UHTETPAl: METOAMYECKUE YKA3aHUS JJIsl CTYJICH-TOB —
Maruuroropck: 'OY BIIO «MI'TY um. I'"1. HocoBa», 2010 - 12 c.

6. I'paueBa, JI.A. DeMeHTHI TMHEHHOW areOpbl, BEKTOPHOM anreOpsl U aHATUTHYECKON
reomerpun: YdyeOHoe nocodue. - Maruuroropck: I'OY BIIO «MI'TY um. I'.'M. HocoBay, 2010 —
63 c.

7. T'yruna E.M. JlaGopatopHsblii mpakTUKyM 1o cratuctuke ¢ npumeHenneM EXCEL:
Mertona. yka3. s 1abopaTopHBIX paboT MO0 MaTeMaTHUECKOW cTaTucTUke.- Marautoropck: [OY
BIIO «MI'TY um. I'.11. Hocosa», 2009 — 40 c.

8. M30coB A.B. 'apmoHnueckuii aHanu3: MeTonnueckre yka3aHusi 1 BApUAHTHI 3aJaHUIM
JUIS CAMOCTOSITEIBbHOM PabOThI M KOHTPOJISI 3HaHM cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoOwiTrs 1 BeposiTHOCTB. YacTh 2: MeTo. yka3. - MarHUTOTrOpCK:
T'OVY BIIO «MI'TY um. I''11. HocoBay, 2010. —25 c.

10. Masuenko, E.Il. TlpowsBomnas u muddepenuuan Qyakmauu. IIpakTukym.-
Maruuro-ropck: I'OY BITO «MI'TY um. I''1. Hocosay, 2010. - 38 c.

11. Masiuenko E.I1. MccnenoBanne ¢yHKIMiA U mocTpoeHue rpadukos. [IpakTukym. —
Maruuroropck: ['OY BIIO «MI'TY um. I'.'1. HocoBa», 2011. —20 c.

12. CaBymkwmna H.®. KomOunaropuka. CoObiTue u BeposTHOCTh. Yacte [
KomOunatopuka. Anredpa coObiTuii: MeToj. ykazaHus mo aucuuruinHe «MaTemaThkay s
cTtyaeH-ToB | kypca Bcex cnenuanbHocTet. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe obecneuenne u UHTepueT-pecypcebi:



') DIEKTPOHHBIE PECYPCHI:

1. AkmanoBa 3. C. HeonpeneneHHblii HHTETpal: OT TEOPUU K MPAKTUKE [DIEKTPOHHBIN
pe-cypc]: yue6Hnoe mocodue / 3. C. AxkmanoBa ; MI'TY. - Marautoropck: MI'TY, 2015. — 1
AIEKTPOH. OIT. JIACK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123
520/1304.pdf&view=true. — MakpooObekT. — CBesieHus 1ocTynHbl Takke Ha CD-ROM.

1. Ananurnueckas reoMmetpus [ DnekTpoHHbIN pecypc|: mpaktukym / T. I'. Ky3una, O. C.
Anpgpocenko, T. B. Mopo3zosa, O. B. IletpoBa; MI'TY. — Marnuroropck, 2010. — 114 c. : un.,
TalJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/10689
18/313.pdf&view=true. - MakpoOOBEKT.

2. AnucumoB A. JI. Matpunsl. Onpenenurenu. CUCTEMBl JIMHEHHBIX anreOpandecKux
ypaBHEHUH [DNneKTpoHHBIN pecypc]: yueOHoe mocooue / A. JI. Auucumos, T. A. bouna-penko, I'.
A. Kamenesa ; MI'TVY. - Marautoropck: MI'TY, 2017. - 1 snektpon. ont. nuck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139
107/3361.pdf&view=true. - MakpooObekT. - ISBN 978-5-9967-1000-3.

3. bonmapenko T. A. HuTerpanbHOe HCUUCIEHHE (QYHKIUU OJHOW IEpPEeMEHHOMH
[Dnek-TpoHHBIN pecype] : yuebHOe mocodue / T. A. bonmapenko ; MI'TY. - Marauroropck:
MI'TY, 2017. - 1 AJIEKTPOH. OTIT. JIMCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138
511/3342.pdf&view=true. - MakpooObekT. - ISBN 978-5-59967-1001-0.

4. bynerueBa C. B. Maremaruka: mpeaeinbl W HENPEPHIBHOCTh (PYHKIIUU OJHOM
nepemeH-HOM. [IpakTukym [DnekTpoHHBI pecypc]: yuednoe nocobue / C. B. BynsrueBa; MI'TVY.
- Marnautoropck: MI'TY, 2017. - 1 »snekrtpon. onrt. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138
500/3338.pdf&view=true. - MakpooObekT. - ISBN 978-5-59967-1002-7.
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9 MaTepuaibHO-TeXHHYECKOE o0ecnevyeHne TN CIUNIUHBI (MOTYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOC obOecrnieucHue JUCIUIIIIMHBI BKIIFOYACT:




MaTepI/IaJIBHO-TGXHI/I‘IeCKOG o0OecreueHue JUCHHUIIIIMHBI BKIIFOYACT:

VYyeOHBIC ayaUTOPUU IS TPOBEJACHUS 3aHATHH JIeKIMoHHOro tuma Jlocka,
MYyJIBTUMENIHBIE CPEICTBA XPAHSHHSI, TIEpEaud U IPECTABICHUS HHPOPMAIIH

VY4eOHble ayauTOpUM [UIsl TPOBEACHHS TMPAKTUYECKUX 3aHATHM, TPYNIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJIbTAllMM, TEKYLIEro KOHTPOJS U MPOMEKYTOUHOM aTTectanuu Jlocka,
MYJIbTUMEAUINHBIN MPOEKTOP, IKPaH

Komruiekec metomudeckux pa3paboTok (pa3gaTOYHOrO MaTrepuaia U METOJAMYECKUX
YKa3aHUN ) M\WJTU KOMILUIEKC TECTOBBIX 3aJJaHUH [ TOATOTOBKU U MPOBEICHUS TIPOMEKYTOUHBIX
1 pyOEKHBIX KOHTPOJICH

[TomereHust Ui CaMOCTOATENBbHOM paboThl ydamuxcs [lepcoHambHbIe KOMITBIOTEPHI C
nake-toM  MSOffice, Beixogom B HWHTEpHET ® ¢ JOCTYyNOM B  JJICKTPOHHYIO
nH(POPMAIMOHHO-00Pa30BaTEIHHYIO CPEly YHUBEPCUTETA

[Tomemenne Ui  XpaHeHHs] W HPOPHIAKTHYECKOTO OOCIY>KMBaHHS y4eOHOTro
obopynoBanusa Illkadsl myis XpaHeHus yY4eOHO-METOAMYECKOW TOKYMEHTAlld, Yy4eOHOTO
000pyI0BaHUs U Y4eOHO-HATIISAIHBIX TTOCOOUH



pniaoxenue 1

6 YueOHO-MeTOUYECKOE o0ecTieueHHe CaMOCTOSITETILHOU PadoThl 00yYaI0IIMXCS

OL[CHO‘IHI:IG CpCACTBa AJId TCKYIICTO KOHTPOJIA YCIICBACMOCTH 1O UTOI'aM OCBOCHUA NUCIHUIIIINHBI:

THTIOBO# pacueT (paboTa mpearoraracT 3anuTy), KOHTPOIbHas padoTa (aAyIUTOpHAS WA
BHEAyIUTOPHAsI, BO3MOXKHO MpUMeHeHNe MHTepHeT-TpeHaXXePOB), MHIUBUAYAIBHOE IOMAIITHEE 3a/IaHuE.

[MpomesxyTouHast aTTecTanus MPOBOAUTCS B (POPME CEMECTPOBOTO IK3aMEHa.

OHCHO‘IHBIG CpCACTBA TCKYLICTIO KOHTPOJIA YCIICBACMOCTH 110 pa3aciiaM, MOPSAJA0K BBIIIOJIHCHUS,

TPYAOCMKOCTH CaMOCTOSTCIbHON pa6OTBI 10 TOATOTOBKE K KOHTPOJIIO IPHUBOAATCS HUKC.

Ilpumepnuvie ayoumopnvie KonmpovHole padbomut (AKP):

AKP Nel «Mampuuywi, onpeoenumenu, CJ1Y»

3agaua 1. HafinquTe npounsBeieHre MaTPHI]

S W A
AN
)
|
8]
o

TN

8]

2
0
n \0
[420)

3agaua 2. Beraucnure onpenenurens

2 -4 3
5 10 -1

0 4 7

3anaua 3. Haiinute oOpaTHbIe U1 MaTpHUIL
0 0
1 -4 2 5 -1
1 (3 2 j 1 4 7 1
3anaua 4. Pemute cuctemy a) MaTpHYHBIM CIIOCOOOM U
0) mo popmyiam Kpamepa; B) metomom ["aycca:

x + 3y + 2z = -7,
3x + 2y + 5z = 6,
4x + 3y + z =

AKP No2 «Bexkmopuor»



a=(4-1) b=(-25) c=(12)

1. TloctpoiiTe Ha MIOCKOCTU BEKTOPHI , , . HaiimuTte ux nuneitHyio

xomGumammo 24 +b+3c a) FeOMETPHYECKH, 0) aHATUTHYECKH.

5 a= (2,1,-3) , b= (-4,0,2) , c= (112 ) Haiinure:

a) muHy BekTopa ¢, ero HampaBIsIoLIE KOCHHYCHI, OpT BekTopa ¢ ;

6 ab. ac b (a+2¢)-(3a-5b)

w axb, axc, bxc  la+2c)x(Ba-sh),

o abe, la+2cf3a-sb)e-2p)

3. 47 (1"4’._3) , b= (3"_2"5), €= (3"_4" 2) . Haligure mutomans napanienorpamMmma,
IOCTPOCHHOTO Ha BekTopax ¢ T 2b y ¢=3b y puumm ero CTOPOH.
4. TlpoBepsTe, ABISIOTCS T BEKTOPHI a= (1"1’.3) , b= (3’.0’._2), €= (_ 1’.1"3) KOMILJIAaHAPHBIMH.
5. Haiimure (Sa + ch N ZaXb N 50), ecm abc=5

AKP Ne3 «Ananumuyeckasn zeomempusiy

1. Jlauber koopauHate! BepmmH A(3;0); B(-5;6); C(-4;1) Tpeyronsauka. Hatinue:
1) nmmuay ctopoHbl AB;
2) ypaBHEHHUE BBICOTHI, MPOBEACHHON yepe3 Bepiuny C.

2. JlaHbl KOOpAMHATHI BepIIUH nupamMuasl Ay A; Az A, . Halit:
1) ypaBHenwue npsmoit A4
2) ypaBHeHHe IUIOcKoCTH Ay Az Ag;
3) ATHMHY BBICOTHI, OMYLICHHOM 13 BepmMHbl A; Ha rpans Ay A; Aj
3. TIpuBecTy ypaBHeHHe KpuBOit X° —2Xx +3y° +12y—5=0 K KAHOHHYCCKOMY BHJY U
HOCTPOUTH €€.

AKP Ned «Ilpedenwvry

Brruncnuts Opeacibl:

L lim x* +3x% +2x 5> lim (x=7)(x-3)(x—4)
o2y —x-6 Cooe Syt —x? 411
3 2
3. lim )2 - 4. lim 8%
e\ 2x° =1 2x+1 -2 (x+2)
1y €
5. linol(l —4x)3 6. ling xctgSx 7. lir11:103)“1

8. UccnenoBate Ha HEMPEPBIBHOCTH

x=3eciu x<0

f(x)={

5% ecmu x>0



AKP Ne5 «Ilpoussoonasny
1. Haiinure nepByro NPOU3BOIHYIO OT (DYHKIIHM:

a) {x_\/1—25t , 6) y:x-cos?)x, B) yZW—5-10g2x+3
y

=arccos5t + 7, x*+2x+1

n Y= 57 201rctg(4x2 + 3x)‘

2. CocraBbTe ypaBHEHHS KacaTeabHOMN K KpuBoii X)) = 4 5 touxe X, = l.

3. Beruucnure npubmmwkeHno )Y =V X > +38 npu X = 1,09 .

cos4x —1

4. BerauciuTe npenen 1o npapmwty Jomurans  lim v
x—0 ( 4x 1)
AKP Ne6 «Heonpeoenennwiit unmezpan
. Halitu HeonpeaenéHHbIE HHTETPAIBL:
2
X" +5x—-Ax+2 ) C cosx Sx-2
a) I 2\/_ dx , 6) J.sm(3x+1)dx,3) J.smxe dx,r) j4d
X X" +4x+5

) I—4dx e) Ixs1n(2x)dx ) Ixarcsmxdx 3) j—d , ) I —d

Vx?—6x+13 4)*

AKP Ne7 « OHII: ougppepenyuposanue»

N In(x” )
1. Haiiti 1 mocTpouTh 001aCTh OnpeaeneHns QyHKIHA Z = ——— .
NY—Xx
2. Haiitu yactHble npou3BoAHbIE QYHKUUU Z = X - arclg el
+X

o o 2 2 .
3. HaliTi mpon3BOIHYIO CIIOXKHON PYHKIMKU Z =X Y—) X, ,rme X =UuCOSV; y=usmnyv,
0z 0Oz

4. Haiitu npousBogHbBIE — U " HesABHON QyHKIME € —X ysmxyz 0.
X y

5. Haiitu sxcTpeMyM (GyHKIMM ABYX HepeMeHHbIX Z = 4H(X—))— x? - y2 )

AKP No8 «ObvikHo6enuble oughghepenyuanvrovle ypasHeHusn»

1. Haiiti oOumii uaTerpan unu odee pemenne auddepeHnraasHoro ypaBHEHUs IEPBOTro NopsaaKa (B

npuMepe 0) permuTs 3agaqy Komm):

a) 20xdx—3ydy=3x"ydy—5xy’dx,



5 y'—ycosx =sin2x
y(0)=-1

2. Haiitu o6uiee pemenne quppepeHranbHOro ypaBHEHHUs:
a) V'"'+2y"-3y'=8x+6)e",
6) v —4y' +4y=e’*(cosx+3sinx) .

AKP Ne9 «Cnyuaiinvie coovimusy

1. Tlo mumeHn Mpou3BOUTCS TpHU BhIcTpena. PaccmarpuBatotes codbitus A, B, C — monaganue npu

MIEPBOM, BTOPOM M TPEThEM BEICTpeiaX. UTO 03HAYAIOT COOBITHS A+B+C,AB+C ?
. B ypue 12 mapos. Cpeau 3Tux 11apoB 3 0enbix 1 9 yepHbIix. KakoBa BEpOSTHOCTD TOr0, YTO HAayAauyy
BBIHYTBIH IIap OKAXKETCS OebIM?

3. B paauoctyauu Tpu Mukpodona. [jist KaxI0ro U3 MEePBhIX IBYX MHUKPO(OHOB BEPOATHOCTH TOTO, YTO
OH BKJIIOUEH B TaHHBIM MOMEHT, paBHa 0,45, a s Tpethero — 0,9. HaliTu BepoSATHOCTE TOTO, YTO B
JTAHHBII MOMEHT BKJIFOUEHBI 2 MUKpO(OHA.

4. B npomake UMEIOTCS Oejible U KOPUYHEBBIE Siilla B COOTHOIIECHHH 2:3, pruYeM mpou3BoacTBO 60%
Oenbix 1 71% KOPUYHEBBIX SIUI JATHPYETCS JTHEM, PEANIESCTBYIONINM JTHIO TTPOAAKH, a OCTaJIbHBIE
i JaTUPYIOTCs OoJiee paHHUMHU YrciaMi. [TokynaTens 3aKa3biBaeT siIa, JaTHpyeMble JTHEM,
MIPEIIICCTBYIOIIMM JHIO TIPOJIAXKH, HE3aBUCUMO OT UX I[BeTa. KakoBa BEpOSATHOCTh TOTO, YTO MY
MPOJIATYT PEMICTKY OCNBIX SUIl?

5. Tenedonnas cets yupexxaenus oocayxubaer 200 aboHEHTOB. BEpOATHOCTE TOTO, UTO B TEUCHHE
MUHYTBI BHYTPH 3TOH CETH KTO-TO KOMY-TO MTO3BOHHUT, paBHa (),7. KakoBa BeposSTHOCTh TOTO, UTO B
TEeUCHUE MUHYTHI OyeT 5 3BOHKOB? KakoBa BEpOSITHOCTE TOT'0, UTO B TCUECHHE MUHYTHI OyeT He Ooiee
5 3BoHKOB? HaliT HaMBEpOSATHEUIIIEE YHCIIO 3BOHKOB B TEUCHHE MUHYTHI.

[\

Ilpumepnovie unousudyanvnvie oomauinue 3aoanusn (U/13):

HJ[3 Nel «/luneitnan anzeopa»

1. Pemmrts MatpuunHOe ypaBHeHHe X+3(A-B)=4C, T1e

1 3 3 8 8 6
A= , B= , C=
-2 -4 -7 5 -3 9
5
-1 5 6 7 5 3 -1 4)(2
2. Bemmonuuts geiicteus | 3 4 2 1 3 +5 2 3|3\
0 7 8 2 | 1 -2 3/)\4
1 2 3
3. BriuncauTs onpeaenuTenb 2 0 4.
5 6 7
1 1 2

4. Haitru oGpatnyto Matpuny A~ ,ecm A=|2 -1 2
4 1 4



5. PemuTs cuCTEMBI TMHEHHBIX aNreOpanmdecKuX ypaBHEHHH 10 ¢popmMyiiaMm Kpamepa, MaTpHIHBEIM
METOJI0M, MeTooM [ "aycca:

3x, +4x, +2x, =3 X, +x,—x; =36
A) 12x,—x, —3x; =-3 B) 1x, —x, +x; =13,
X, +5x, +x; =2 2x, +x, +x, =7

6. Pemuts cuctemy meronom 'aycca
X, +x, +3x; —2x, +3x, =1
2x, +2x, +4x; —x, +3x, =2
3x, 4+3x, +5x;, = 2x, +3x, =1~
2x, +2x, +8x; —3x, +9x, =2

2x, +x, +x; =0
7. Pemuts cucteMy OJHOPOIHBIX YpaBHEHUI 5x,—x,—x;,=0

x,—3x,=3x; =0

HJ[3 Ne2 «Ananumuueckan zeomempus

[um—

B kakoii Touke mpsiMasi, mpoxosmas depe3 Touku A(3,-2) u B(-1,2), mepecekaet och Oy.
Haiitn pacctosuue mexay npsameiMu 4x-3y-7=0 n 4x-3y+3=0.

Hanucath kaHOHHYECKHE U IapaMETPUUYECKUE YPABHEHUS IPAMOM, MPOXOISIIEH Yepe3 TOUKU
M(2,1,-1) u K(3,3,-1).

[IpoBectu npsimyto uepes Touky A(2,0,-1) nepneHauKyIIpHO MI0CKOCTU 3X+4y-z+4=0.
[IpoBectu mnockoctsb uepes Touky A(2,0,-1) mapamnensHo miockocTd 3x+4y-z+4=0.
IIposectn mockocts yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

Jokasath, 4TO MpsIMbIe B3aUMHO TEPIEeHANKYISPHBL:

x y-2 z 3x+y-5z+1=0,
—_————= u
1 2x+3y—-8z+3=0.

w

Nownks

-2 3
8.  [oxa3zaTp, 4TO IpsAMEBIE apaUIeTHHBIL:

x+2 y-1 =z {x+y—z:0
= =—u

3 -2 1 x—y-5z-8=0

9. Hatitu yron mexmy npsMou, mpoxosiiei yepe3 Touky A(-1,0,-5) u touky B(1,2,0), u
MJI0CKOCTHIO X-3y+2z+5=0.
10. Onpenenuts TUI U HOCTPOUTH JTUHUIO:

a) x> =9y° +2x+18y+73=0;
6) 2x> +3y> —4x+6y—-7=0;
B) y° —4x-2y-3=0.

H/[3 N3 «lIpeoen. HenpepvigHocmby
1. Hatitu nmpenens! GyHKIUN:
2 +x7 45 x'-3x-2 . Nx+1-2 . 1-cosdx
lim — ; lim — ; Ilm——; lim—;
x=o 3y’ x4 ] xo>-1 xy* —x =2 x—3 /x_z_l x—0 2x-tgx




. . (2x-1\" . 1 In(l+2x
lim x-(Vx* +1-x); hm( al j ; lim(1-4x)3* hmg )
X400 x>0\ D2x 4+1 x—0 x—0 83" -1
2. MHccrnemoBaTh Ha HEMPEPHIBHOCTD, HANTH TOYKH Pa3pbiBa, CACIATh YEPTEK:
x+4, x<-1,
y:4;; y=<x*+2, -1<x<],

2x, x>1.
HJ[3 Ned «lIpouszsoonan»

Haxootcoenue npouzeoonoii

1. Haiiti mpousBozsbie 1 quddepeHiiuaibl IEPBOro mopsaKa

Tcosx

1) y= ,
Y Sx+1

2) y=(2+5x)" =3cosTx,
7 .
3) y=§—4x-arcsmx,

4) y=(cosx)*®.

2. Haiitu nponsBoaHyto (yHKLIWH, 3aJaHHOW HESIBHO e’ —Sxe" — ny +11=0.
. . x=3cost -5,
3.Haiftu mpon3BoaHyIO (DYHKIHMH, 3aJaHHON TTapaMEeTPHICCKH .
y=4t +5.

4. HaiiTi npou3BOIHBIC TIEPBOTO MOPSIAKA () YHKIIHH y=xe
IIpou3zeoonasn evicuiux nopaokos. Ilpunoicenus npou3zeoonoii

d*y x=3t—1>,

byHKIHiA: a) 0) y= 59

1. Haiigure o4 u > 5
dx X ;

. — 2 o _
2. a) Hannmure ypaBHeHHe KacaTenbHOM K mapabone ) =X — 4x +2 Brouke c abermecoit X, = 0.

[octpoiite rpaduk u KacaTelbHYIO.

6) Hanuiure ypaBHeHHe KacaTe/IbHOM K KpuBoit x° + y> —4x+ 2y —164 =0 B ee Touke ¢

koopauHatami (7; 11). ITocTpoiiTe KpUBYIO U ee KacaTeIbHYIO.

3. Haifnure HanOombIee M HANMEHbIIEe 3HaueHUS (DYHKITMN Ha 3aJJaHHOM OTPE3Ke



f(x)=2x"—6x-18x+7 xe[—2;2],

4. BeruncnuTe npeneisl, HCMob3ys npaswito Jlonurans:

2% =8x? +13x—10
a) lim—; 5 ;
=2 x7 =2x" +3x-6

6) limox . ln(ex - 1).

X—>+
5. 3aBUCUMOCTB ITyTH OT BPEMEHH NPH NPAMOJIMHENHOM JIBHYKEHHH TOYKH 3aJa€TCs ypaBHEHHEM
s = §t3 +2t° -3, rae S —nytbBM,a ! — BpeMs B C. BBIHCIINTE €€ CKOPOCTb U YCKOPCHUE B
MOMeHT BpeMenu ! = 4c .

Ilpumenenue npouzeo0noii 013 uccied06anus GynKyuil

1. IMocTpoiite rpaduk GyHKIMH ¢ TOMOLIBIO IPOM3BOAHOM NEPBOro MOpsiaKa y=—x° —3x? +9x +11
2. Haiinure npoMeXyTKH BBITYKJIOCTH, BOTHYTOCTH M TOUKH nepernda GyHKunu  y =2x —33/x° .
3
3. Haiinute acuMITOTHI ¥ IOCTPOiiTe cXeMaTH4HO Tpaduk GQyHKIMU y = —-
(x + l)
2
4. TIpoBeuTe MONMHOE HCcIeIoBaHNE QYHKIUMHU U TIOCTPOHTE TpaduK ), — X —3x+3,
x—1
5. [IpoBeanTe momHOe uccnenoBaHue GYHKIUHN U TIOCTPOUTE rpaduK
_Inx
X

HJ[3 Ne5 «Heonpedenennwiii unmezpan. OnpedeeHHblil UHMEZPATI U €20 RPUTIOHCEHUSL)

1. Haiftu HeonpeneeHHbBIC HHTETPAJTBI

1 xdx 2 1
L] — - 1 2. - d
I3\/5 s " jdx I(3+x2 2\/x2—3jx

tg’x —6
CN | I S N S 4 [0
2 7x .(2)( j sin” x
sin ?—1

6.J. 2x—1

5.jx(3x2+1)4dx m x

7. j\ll—e"e"dx 8. Iﬂd ,

X
(x=2)°

9. J.xe’3dx, 10. J‘ﬁ,



1. IL

11. —,
COSXSIin x

I dx
\/;+{/;+2i/;’

13

dx
I(x+1)\/x2 +2x—1.

2. BBIYMCIIUTD ONpE/ieIEHHBIE HHTEIPAIb]
2 1 V4
1. I(xz +—)dx. 2. Iln sin xdx
X
1 2

3. BBIYHCTUTD TUTOMIATh PUTYPHI, OTPAHUUCHHON THHUSME
1) 3x—y=4, y* =6x

2) r=cos2@, OS(pS%
x =2cost,

3) { . y=3(y=23).
y =6sint;

4. BeIUUCIUTS AIUHY TyTH KPUBOH, 3aJaHHONW ypaBHECHHEM

1) y=Inx, V3 <x <5,

2) p=3e3¢7/4, —-n/2<@p<m/2
3) x =e'(cost+sint), 7/2<t< .
x=¢e'(cost—sint),

5. Beruncnuts 00beM Tena, 00pa3zoBaHHOTO BpalieHreM BOKpYT ocu Oy GUrypsl, orpaHi4eHHON

rpadukamu dyskmmit x =3—-y° | x= > +1

HJ[3 Ne6 «DHII: uacmnwle npou3eo0Hvle, IKCHIPEMYM)
. ln(l —x’ - y2 )
1. Hafiti oO6nacTh onpeneneHus yHKnun 2 = ———————.
1-yy
2. Haiftn 3Ha4eHNs YaCTHBIX TPOU3BOIHBIX (DYHKIIUN B 3aIaHHOMN TOUKE:
1

A) z=x" (1) B) z=In(Vx+yy) (11).

2
. u .
3. Haiitn P ecnn U = Xxy +sin(x+ y).
X

4. Beruucnuth npuOIMKESHHO \/ 5.e"% +2,03" .

5. Haitu sxctpeMyMbl GyHKImE  z = x° +2y° —4x—6y + 2.

Inx In
6. Haiftu mpon3BoaHyto QyHKIIMK Z = —— — ny B HarpaBjeHuH BekTopa (1;1).

y X



7. Haiit 3KcTpeMabHOe 3Hauenne QyHKiun z = 2x + y— y° — x° npu ycnopun X+ 2y =1.

8. Haittu Haubosnpmiee 3HaueHNe QyHKIUU:

x>0 x+2y<I1
A) z=x-2y+5 y>0 B)zzln(x2+y2) x>0
x+y<l; y=0.

HJ[3 Ne7 «Kpammnvile unmezpanwt»

2y
1. BEIYUCINTS TOBTOPHBIN HHTETPAT Idy J. (2x + y)dx .
-2 0

2.1
4 373

2. U3meHuTH IMOPAOOK UHTECTPHUPOBAHUSA B Z[BOP'IHOM HHTETpalic: jdy I f (x ) y)dx .
1 1

y

. . X
3. BerauciauThb ABOWHOUW UHTCTPAJI J-J._Z dXdy , TIC D- O6J'IaCTI>, OrpaHn4CHHAas JUHUAMUA
D

yzl,yzx,x=4.
x
4. BoIUMCIUTS TUI0MIAb GUTYPHI, OTPAHUYEHHON OKpYKHOCTIME 7 =1, 7 =2C0S ¢ (BHE OKPYKHOCTH
r=1).
5. Beruucauts miomanas GUrypel, OrpaHUYCHHOW IUHUSIMUA ) = 6x u x+y-7=0.

6. BerunciauTs TpOHON MHTErpan ”J (x2 +3y? )dxdydz; R:0<z<3x,x+y<1,y20 mo ¢urype R,
R

OTpaHUYEHHON TTOBEPXHOCTAMHU.

7. Beruuciauts 006EM TCJIa, OTPAaHUYCHHOI'O MOBCPXHOCTAMUA

z=8-x-y, x=0, y=x>, y=4, z=0.

8. Haliti cTaTideckie MOMEHTHI OTHOCUTEIIBHO KOOPIMHATHBIX OCEH TIACTHHKH, OTPAaHHIESHHOMN
o 2 o o
napaboyiol y = x (y > 0) , IPSIMOK  X=9, eclli TNIOTHOCTH paclpeAeNIeHHsI MacChl B KaX/I0i TOUKe

paBHa OpJIMHATE 3TON TOUKH.



9. Haiimure momentsl unepumn 1, [, 1, onHOpOHO#H miacTHHKM (5 = l) , OTPAaHUYEHHON OCSIMU

KoopauHaT u npsmoit ¥ =2 —0,5x .
HJ[3 Ne8 «ObvikHOGeHHbIE OUuhhepenyuanbHble yPAGHEHUA)

1. HaiiTi oOuuii maTErpan win oodiee pemieHue qudhepeHInanbHOr0 YpaBHEHUs IePBOro nopsaka (B
npuMepe 3)pemuTh 3anaqy Komm):

2 2
D V4-x*y' +x> +x=0, 2) y':x +3xy >y ,
2x° —6xy

xy+1

4) %dx— dy=0.
X

b

3 {xy +y=xp°
y=1

2. Haiitu obmiee pemrenne nudGepeHInaIbHOr0 ypaBHEHHS

ne

) y'"xInx=y",2) (1+x>)y"+2xy" =12x>.

y" =2sin’ ycosy
T, .
yih==,yM=1

3. Haiitu pemenue 3agaun Komm:

4. Hatitu o01ee perienne auddepeHanisHOro ypaBHeHUS (B IpUMeEpe 1)  peluTh 3agauy Komm):
H y'-2y"+y :xex’z) Y +4y +5y =x*

3) Y =4y"+5y" =6x> +2x=5, 4) " +2y"-3) =8x+6)e",

5) y"'—4y' +4y=e>(cosx+3sinx),6) y'" —64y" =128cos8x—64e*",

7 y'+y=1/sinx
Wx/2)=1,y(x/2)=n/2

5. Pemnre cuctemy 1Y mepBoro mopsiaka AByMs CIIOCOOaMH - MOJACTAHOBKU U METOI0M Ditiepa

2t

y' =2x-5y+e
xX'=y—6x+e

H/[3 Ne9 «Teopusn eepoamnocmeit»

1. TIpousBomuTcsi 5 BBICTPEINIOB IO pe3epByapy C TOPIOUNUM, TIPHUYEM pe3epByap MOCIe MEPBOro
MOTIAIaHUSl B HETO BOCIIAMEHSIETCS, 4 TIOCJIE BTOPOTO TIOTAIaHus B HETO — B3PhIBACTCA.



BeposTHOCTS TOTTaanus B pe3epByap Ipu Kak1oM BeicTpese paBHa 0,3. HaiiTi BeposSTHOCTH TOTO,
YTO pe3epByap OyJeT MOJOMOIKEH, HO HE B30PBETCS.

2. B cembe Tpoe aeTeii: 2 Manb4yKKa U AeBoYKa. J[eTH urparoT Ha KyxHe. BeposiTHOCTh TOro, 4TO
MaJBIMKH Pa300bIOT MOCyMy cooTBeTCTBeHHO paBHa 0,7 u 0,8, a mys nesouku — 0,4. Haiitu
BEPOATHOCTh TOTO, YTO MOCyAa OyIeT pa3ouTa.

3. Camma momagaer B MHIIIEHB IIPH OJHOM BBICTpeEIIE ¢ BeposTHOCTHIO 0,8, Maria — ¢ BeposTHOCTRIO 0,7,
a [lama — ¢ BeposiTHOCTBIO 0,75. Cama BeicTpenui 2 pa3a, Mama — 3 pa3sa, [lama — 1 pa3, nocne
Yero B MHIIEHH OBIJI0 00HAPYKEHO OHO oTBepcTHe. KakoBa BEpOSTHOCTH TOTO, YTO B MHIIIEHB
norana Marmra?

4. Pa3pelB CBSI3M MPOUCXOAWUT B OJHOM U3 3BCHBCB TelleOHHOrO Kabems. MOHTED
MOCJIeIOBATENFHO TIPOBEPSIET 3BEHBS, OOHApykuBas MecTo paspbiBa. COCTaBUTH pAJ
pacmipeneneHUs] YHCIa OOCJIEIOBAHHBIX 3BEHBEB, €CIIH BEPOATHOCTH pa3phiBa U
KOKIOTO 3BEHAa IIOCTOSIHHA W paBHA P.

5. 3BamaH psa pacnpefeTCHUS JTUCKPETHOM ciydaiiHOW BenawuumHbl X.

X |1 2 3 4 5 6

P (0,03 {0,015 ]020 |0,35 |0,15 |?

[ToctpouTh MHOTOYroJIbHMK pacmpeneneHus. OmnpenenuTs (YHKUUIO paclpeaeieHus Hu

N m
nocTpouth €€ Tpaduk. BBMHCINTL MaTeMaTH4ecKoe OXUJIAHWE — * , JIUCHEPCHIO

D[X]

o
CpeAHCC KBAAPATUUCCKOC OTKIOHCHUC L | BCPOATHOCTDH
Pm —oc, < X<m_ +0).

6. 3amana (QYHKUOWS pachpeleiCHHs CIydalHOW BENHYMHBI X

Oa x<3,
F(x)= i(—x3+12x2—45x+54), 3<x<5,

1, x> 5.

Haiitu mnotHocTs pacnpenenenus. [loctpouts rpaduku GQyHKIMH M IUIOTHOCTH
pacrpenienieHus. BbIYMCINTE MaTeMaTHUECKOE OXHMIAHHWE, IUCIIEPCUI0 U BEPOSITHOCTh

P(X € (0, 4)).

7. B Tabnuie mnpuBenéH 3aKOH pACIPEACIICHHUS BEPOSTHOCTEH CHCTEMBl CIIyJaWHBIX BEITUYHH
X, V)

X

y T -2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a

. my, m, ., O,
Haiit: K03 QUIUEHT «a»; MaTeMaTHYeCKUe OXKHIAHUS ;  JTHCIIEPCUH ;

r
koo duiment xoppemsmun TV,




H/[3 Nel0 «llepeuunasn oopadbomxa pe3yiomamos IKCnepuUMeHma

JaH cTaTucTHYECKHH Psi (MCXOIHBIC 3HAYCHHUS BEJINIHH)

X v X v X v X v X v
38,4 18,7 40,7 24 30,3 18 27,3 25,1 22 21
40,2 11,7 50,8 9 28,4 15,7 38 20,6 32 28,6

24,1 20,9 38,2 22,8 47,6 11,3 52,8 15,2 19,5 19,7

32,5 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3
25 29,5 35,7 15,3 30,5 27,8 26 28,7 27,8 15,5
38,1 19,6 343 20,7 48,7 11,5 32,5 28 35,2 30,7
16,8 32,2 43,8 13 16,8 18,3 57,1 2,9 41,6 18,2
28,8 29,7 35,5 24 23,9 20,2 40 23,8 42,5 15,3
47,1 14,7 45,9 24 54,3 14,2 50,7 15,9 32,9 22,5
50,1 15,9 29,3 21,9 60,8 27,2 58,6 9,3 35,6 22,7
30,2 25 54,2 14,2 21,4 19,8 40,1 17,4 47 17,3
36,9 23,2 59,8 6,1 38,4 23 34,4 23,4 31,4 30,2
36,6 79 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30
38 15,4 52 6,1 23,8 18,3 42,1 28,5 33,7 19,8
55 11 31,2 24,2 37,9 32,6 43 20,2 27,6 18,5

16,2 25,2 51,2 14,2 30,6 21,5 23,5 14,6 36,8 10,7

49,7 15,9 32,2 20,4 37 24,5 32,9 25,8 45,5 14,8
49,7 19,5 30,9 20,7 57,6 20,3 54 14,4 18,6 15,3
423 19,7 41,5 10,8 41,9 14,6 42,3 23,5 25,8 27,4
35,7 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

Haiitu BeIpaskeHHE ABYMEPHOTO SMIHMPHUYECKOT0 pactupeneneHus (X, V), SMIUpHUUEcKUe pacipeaeeHus
COCTaBISIIOMIKX X U Y, MOCTPOUTH rpaduiueckoe 0ToOpakeHrne pactpeiesIeHHH.

J71s 3TOTO - COCTaBUTH KOPPEIALMOHHOE TT0JIe, KOPPESIIHOHHYIO TaOIHIly aOCOTIOTHBIX YacToT,
BapHAaIMOHHBIE PAAbI, Ta0HIly «CTaTHCTHYECKasi COBOKYITHOCTh M3MEPUMOT0 TIPU3HAKA).

HJ[3 Nell «Hucnosvle xapakmepucmuKku 2eHepaIbHbIX RAPAMEMPOs)

ITo manubIM, ToTydeHHBIM B MJ13 Nel 1, onieHnTe reHepaibHbIC TapaMeTphl: HAaHAuTe CpeIHee, TUCIIePCHs,
CpelHee KBaIpaTHYHOE OTKIIOHEHUE, ACUMMETPHS, DKCIIECC, MOJ1a, MeIuaHa, K03 pHuireHT Bapuarvu s
npu3HakoB X U Y. OTleHuTe CTEeTeHb OTKJIOHEHHUS IMITUPHYECKOT0 pacpeIeNIeH s 3TOTO H3MEPUMOTO
MpHU3HAKa OT HOPMAJBHOTO paclpeaeeHuUs.



s sToro 3amonHuTe Tabmuily «PacueT BRIOOPOYHBIX OIIEHOK IPU3HAKOB» M MTPOBEIUTE PACUETHI
UCTPaBIICHHBIX OIICHOK IT'eHEPANIbHBIX apaMeTpoB. Cremnalite BBIBOA 0 KO3 (OUIIMEHTE BapHaIIHY.

H/[3 Nel2 «IIpoBepka CTATUCTHYECKHUX THIIOTE3)

ITo nannasiM, momydyeHHbIM B /I3 Nell u 12, nmpoBecTH CTaTUCTUUYECKYIO MMPOBEPKY CTATUCTUUECCKOM
TUTIOTE3bI 0 HOPMAILHOM PACIIPENISIICHUN U3MEPSIEMOTO MPU3HAKA TI0 CIICYIOIUM KPUTSPYSIM: a)
cpenHeMy KBaJIpaTHIHOMY OTKJIIOHEHHIO, 0) pa3Maxy BapbUPOBaHUS, B) MTOKA3aTENSIM HCTIPABICHHBIX
ACUMMETPHH ¥ dKCIiecca, I') KpuTepuio [lupcona y? (ypoBeHb 3HaUMMOCTH IIPUHATH pasHbIM 0.05). B
CIIy4ae MPHUHATHUS TUIIOTE3bl O HOPMAIBHOCTH PACIIpeIe]IeHUs HAalTH JOBEPUTEIbHbIE MHTEPBAIBI IS
MaTeMaTUYEeCKOTO OKHUIAHNS U CPEIHETO KBaIpaTHYHOTO OTKJIOHEHHUS IIpU ypoBHE HaaéxHocTH 0.95.

HJ[3 Nel3 «Buviachenue KOppeaauuoHHOU 3a8UCUMOCHU USMEPUMDBIX HPUSHAKOB)

ITo nannasiM 3anauu, uccneayemoit B I3 NeNe 11-13,  HaiiTu u 3anucaTh B KOPPEISIIIUOHHYIO
Ta0JIMILy YCIOBHBIE cpefrue. Ha KoppesiiiMoHHOM 10jI€ MOCTPOUTD JIMHUU perpeccun. Haiitu
UCTIPABIICHHBIN KOPPEISIIMOHHBI MOMEHT U KO3 GHUIMEHT Koppessinuu. [IpoBepuTh rumoresy o
HE3aBUCUMOCTH Ipu3HakoB X u Y (ypoBeHb 3HaUMMOCTH NpuHATH paBHEIM 0.05). PaccunraTs
k03¢ GUIMeHTHI TuHeHHOH perpeccun (X' Ha Y wiu Y Ha X).JIpoBepuTh 3HAYUMOCTH ypaBHEHHUS
perpeccun. Haiitu noBepuTebHbIE HHTEPBANBI 11 KOG GUIIMEHTOB KOPPEIALMH U JIMHEHHOW perpeccuu
(ipu yposae Hané&xnoctu 0.95).

IIpunoxeHue 2

7 OuneHo4HbIE cpeacTrBa AJid NpoOBEACHUSA l'lpOMe)KyTO‘IHOﬁ aTreCcTalnum

a) IlinanupyemMsble pe3yabTaThl 00yYeHHs M OLlEHOYHBIE CPeICTBA VISl MIPOBeAeHUS POMEeKYTOYHOI
aTTecTalMM:

K Nuaukarop
on
JOCTH>KEHUS OrneHOYHBIE CpeICTBA
UHIUKATOpa
KOMIIETCHIIUU

OIIK-1- Crnoco0eH pemarh 3a1a4u NpodeccnoHaNbHOM AeSITeJIbHOCTH HA 0CHOBE HCI0JIb30BAHHUSA
TeopeTHYeCKNX U NPAKTUYECKUX OCHOB €CTeCTBEHHBIX U TEXHHYECKUX HAYK, a TAKKe
MaTeMaTH4eCKOro anmnapara

OIlIK-1.1 Omnpenensier 1. ®OopMyIHPOBKH OCHOBHBIX TEOPEM (CBOUCTB, IPU3HAKOB

XapaKkTCPUCTHKU M3y4aeMbIX TOHITUH, HEOOXOIUMBIE U IOCTATOYHBIEC YCIOBHUS) B

¢usiraecxoro n U3y4aeMbIX paszzienax Kypca.

XUMHUYECKOIO Ipo1ecca

(siBrICHMS), 2. MeToibl pacKpBITHSI HEOMPEACTICHHOCTEH, BHISICHCHHUS
XapakTepHOro Uit HENPEePHIBHOCTH (PYHKIMH OJHON MEPEMEHHOM.

00BEKTOB

pOpECCHORANBHOM 3. AJITOPUTM NPUOTHMKEHHOTO BRIYUCACHUS (DYHKIIUH C
ACATCILHOCTH, HA noMo1Ibio TuddepeHnnana; Hamucanus ypaBHEeHHS

OCHOBC TCOPETHICCKIX | xacaTenbHOM IPAMOH (INIOCKOCTH).

N OKCICPUMEHTAJIBHBIX

UCCIIEI0BAHUH 4. AITOpuUTM HOJHOTO UCCICAOBAaHUSA (DYHKIIHH.




Kon
HHIMKATOPa

Hunukarop
JOCTHKEHUS
KOMIIETEHIINU

OneHovHbIE CpeCTBa

5. MeTozp! BBISICHEHUS KJIACCOB HHTETPUPYEMBIX (DYHKLIUH, a
TaKXe METO/Ibl HHTETPUPOBAHUS OCHOBHBIX KJIACCOB (DYHKLIUH.

TeopeTHuecKkue BOMPOCHI 115 3a4eTa U IK3IAMEHOB
1 kypc 3umHsIA ceccust

CkanspHO€ IpOH3BEICHUE IBYX BEKTOPOB M €r0 CBOHCTBA.
BekropHoe npousBeaeHNE ABYX BEKTOPOB U €0 CBOMCTBA.
CMemaHHOe MTPOU3BEICHNE TPEX BEKTOPOB M €TI0 CBOKMCTBA.
OcHOBHasT uWAed AaHAJUTHYCCKON TEOMETpPHH, TPHMEHEHHE
BEKTOPHBIX TPOU3BEICHUI.

5. Ilpsmas Ha muockocTH. PasmuuHble BUABI ypaBHEHUN NpsSMON Ha

TUIOCKOCTH.

6. Yrom Mexay NpsIMBIMH Ha IIOCKOCTH. PaccTosiHMe OT TOYKH IO

IpsMOM Ha MIOCKOCTH.

DJUIHIIC U €r0 CBOMCTBA.

I'unepOona n e€ cBoiicTBa.

ITapa6ona u e€ cBoiicTBa.

0. TImockocTh B MpPOCTpAHCTBE. PaznuuHbie BUAB YpaBHEHHM
TUTOCKOCTH B IIPOCTPAHCTBE.

11. Yron mexmy IiockocTsaMu. PacctosiHue OT TOYKH 10 TUIOCKOCTH.

12. TIpsmas B mpocTpaHcTBe. PasnudHbIe BHIBI YpaBHEHUN TPSIMOH B

TIPOCTPAHCTBE.

13. B3aumHoe pacnonoxeHue MmIOCKOCTH U MPSIMOil B MPOCTPAHCTBE.

14. TIoBepXHOCTH BTOPOIO MOPSIIKA.

15. KpuBas B npocTpaHCTBe.

16. ®ynkuus. Criocobsl 3ananus. O6aacts onpeneneHus. OCHOBHbIC
JJIeMEHTapHbBIC (PYHKINH, UX CBOWCTBA, TPApUKH.

17.TIpenen dynknuu B Touke. [Ipenen pyHknn B 66CKOHEUHOCTH.
OnHOCTOPOHHME TIPEIEIIbI.

18. beckoHeUHO Mallbie 1 OECKOHEYHO OOJbIHe (DYHKIINH, CBSA3b
Mexay HuMH. CBOMCTBAa OECKOHEUHO MAJIBIX (DYHKITHH.

19. Teopemsl o nipenenax. PackpriTie HEOMPENEICHHOCTEH.

20. 3aMeyaTeNbHbIC TIPEIEIIBI.

21. CpaBHeHHE OECKOHEYHO ManbIX QyHKIMI. DKBUBaJICHTHBIE
0ecKOoHEeuHO Majible (PYHKIMH U OCHOBHBIC TEOPEMBI O HHX.
[IprMeHeHHe K BEIYUCIICHUIO MPEJIEIIOB.

22. HenpepbIBHOCTE (DYHKIMH B ToUKe. TOUKM pa3pbiBa U UX
Kiaccudukays.

23.TIpousBoaHast GYHKIIMHU, €€ TCOMETPHUYCCKHIIA U PU3MUCCKUI
CMBICIL.

24. YpaBHEHHUs KacaTelbHOW U HOPMaJIA K KPUBOH.
JuddepeHnmpyeMocTs GyHKITUN B TOUKE.

25. TIpon3BoHast CYMMBI, Pa3HOCTH, TIPOU3BECHUS, YACTHOTO
(dbynkui. [Ipon3BoaHast CI0KHOM U 0OpPaTHON QYHKITHIA.

26. luddepeHimpoBanre HESIBHBIX U TTAPAMETPHIECKH 3aJaHHBIX
¢ynkumii. Jlorapupmuyeckoe audpepeHIMpoBaHme.

27. IIpou3BoJIHbIE BHICIIHUX MOPSAKOB.

28. Iuddepentman Gyskimu. ['eoMeTpHYSCKIIA CMBICIT
muddepenunana. OcHOBHBIE TeOpeMbl 0 Au(depeHIranax.

29. [Ipumenenue nuddepeHnmana K NprOIMKEHHBIM BBIYUCICHUSM.

30. OcHoBHBIE TeopeMbl T} PepeHITHATBHOTO UCUHUCTCHUS: Poss,
Jlarpamxa u Komu.

31.Ipasumo Jlomurans.

32. YciioBust MOHOTOHHOCTH (DYHKIIHNA. DKCTPEMYMBI (DyHKITHMA.
HeobxonuMoe 1 10cTaTOYHOE YCIOBUS dKCTpeMyMa (yHKITUH.

33. Haubosbiiee M1 HANMEHbIIIee 3HAYCHUST (PYHKITUU Ha OTPE3KeE.

34. Beimyksiocts rpaduka yHkimu. Toukn nepernba. Heobxomimoe u

il

= o ®




Kon
HHIMKATOPa

Hunukarop
JOCTHKEHUS
KOMIIETEHIINU

OneHovHbIE CpeCTBa

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.
46.

47.

48.

49.
50.
51.

52.

53.
54.
55.
56.
57.
58.
59.

60.
61.

62.

63.

64.

65.
66.

JIOCTaTOYHOE YCJIOBHS TOUEK Ieperuoa.
AcuMNTOTHI rpaduka GyHKIHH.
1 Kypc neTHsAsA ceccust

IlepBooOpasnas. HeompeneneHHBI MHTErpal U €ro CBOMCTBA.
Tabnuia OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METOABI WMHTETPHPOBAHUS: 3aMEHa MEPEMEHHON W
WHTETPHUPOBAHHE IO YACTIM.

OnpeneneHHBI UHTErpal Kak MpeAea WHTETPaIbHON CyMMEI, ero
CBOIICTBA.

®opmyna Hperotona — JlefiOauma. OCHOBHBIE  CBOKWCTBa
OIIpe/IeTICHHOT0 HHTErpaa.

Brluncnenue onpesieneHHOro HMHTerpajia (3aMeHa IepeMEeHHOH,
WUHTCTPUPOBAHME IO 4YacTsM). VHTErpupoBaHHME YETHBIX H
HCYCTHBIX ()YHKIIMH B CHMMETPUYHBIX IPEICIax.

HecoOcTBeHHbBIE HHTETPAIBL.

I'eomerpuueckne u (Qu3NUECKHE NPHIOKEHHUS OMNPEACICHHOTO
HHTErpana.

Oo6uacts onpenenenuss O@HII. Tpenern, HenpepsiBHOCTL. CBOMCTBA
(hyHKIINH, HETIPEPHIBHBIX B OTPAaHMYEHHON 3aMKHYTOHM 00JIacTH.
YacTHBle TPOM3BOIHBIE NEPBOTO TMOPAAKA, X T'€OMETPHUYECKOE
HCTOJIKOBAHHE.

YacTHBIE TPOU3BOIHBIC BBHICIIUX HOPSIIKOB.
duddepennupyemocts u monHblil  auddepenunan GyHKuuu.
WuBapuantHOCTh hopMbI MosTHOTO MU dhepeHnnana.

IIpumenenne mnonHoro mauddepeHImana K HPUOTKCHHBIM
BbyucIeHUIM. J{ndhepeHranbl BBICIINX MOPSIKOB.
[IpousBoanast cioxxHo# pyHkuuu. [TonHas nponsBoaHast.
JuddepennupoBanne HeSIBHON (YHKITUH.

KacaTenpHast II0CKOCTs M HOpMaITh K TIOBEPXHOCTH.

OKcTpeMyM (QYHKIMM JBYX TIepeMeHHbIX. HeoOxomumoe wu
JOCTAaTOYHOE yCIIOBHE SKCTPEMyMa.

Haubosnpimee m HamMeHbIIee 3HAYCHUS (QYHKIUH B 3aMKHYTOH
obmacru.

2 Kypc 3UMHSAS ceccust

JuddepeHnuanbapie  ypaBHCHHS: OCHOBHBIC TOHATHSA. 3aauw,
npuBosIIHE K U PepeHITHATEHBIM YPaBHEHHSM.

Teopema  CymecTBOBaHMS W  E€IWHCTBEHHOCTH  PEIICHHSA
mudhepeHIMaTLHOTO YpaBHEHMS.

YpaBHEHUS ¢ pa3IeNAIONIIMHACS IEPEMEHHBIMH.

OnHoponubie AudhepeHnranbHbie ypaBHeHUs | mopsaka.
JIunelinpie ypaBHeHus. Y paBHeHus bepHyim.

YpaBHeHue B noaHbIX Auddepennmanax.

JuddepeHnnanbapie ypaBHCHUS BBICHIMX IOPSIKOB: OCHOBHBIC
TIOHSTUSL.

YpaBHEHUsI, JOMYCKAOIIE TOHMKCHUE MOPSIKA.

Jluneiinple muQQepeHIraibHbIe YPaBHCHUS BBICIINX IOPSIKOB.
Wurerpuposanue JIOJIY ¢ mocTossHHBIMU KO3(DPUITUCHTAMH.
Jluneitaple Heomnopoxuele JY. CrpykTypa oOIIero pemeHus
JIHIY.

DOneMeHThl  KOMOWHATOPWKU:  TEPECTAHOBKH,  pa3MEICHHUS,
COYCTaHUS.

OCHOBHBIC MTOHATHUS TEOPUU BEPOSTHOCTEH: UCIIBITAHKUE, COOBITHE,
BEPOSTHOCTH COOBITHSL.

JeticTBus Hax coObITHAMU. Anredpa COOBITHI.

Teopembl CII0KEHHS] 1 YMHOXKEHHUS BEPOSATHOCTEN.
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67. BeposiTHOCTB MOSIBIIEHHS XOTSI ObI OJTHOTO COOBITHSI.

68. ®opmya nonHoOU BeposiTHOCTH U Gopmyia baiieca.

69. Cxema bepnymm, ¢opmyna BepHyiin, HauBeposiTHelee 4nciio
nosiBIICHUN coObITHS A B cxeMe bepHymm.

70. IpubamxenHsle hopmyisl B cxeme bepryinn.

71. JluckperHas cnydvaiiHash BEJMYHMHA M CIOCOOBI €€ 3aJaHusl.
DyHKUMS pacnipeeIeHusl.

72. MartemaTHueckoe OKUIAHUE TUCKPETHON CIIydailHOW BETUIMHBI U
€ro CBOMCTBA.

73. Jucmepcusi AMCKPETHOW CIydailHOW BENMYMHBI U €€ CBOWCTBA.
CpenHee KBaIpaTHIeCKOEe OTKIOHEHHE.

74. HempepwiBHas ciydaiiHas BenmumuuHa. CBoicTBa  (QyHKIUH
pacnpesaeneHusl.

75. TInOTHOCTH BEPOSATHOCTU HEMPEPBIBHON CIy4aliHONW BETMUNHBI U €€
CBOMCTBA.

76. UucnoBble XapaKTEPUCTUKU HETPEPHIBHBIX CITy4ailHBIX BEJIUYMH.

OIIK-1.2

Hcnonssyer
TEOPETUUECKNE OCHOBBI
TEXHUYECKUX HAYK JUIst
MIPUMEHEHHUS
MHHOBAIIMOHHBIX
TEXHOJIOTUH Ha
peabHBIX
CTPOUTEIIbHBIX
00BEKTOB

Ilpumepnsie 3a0anus u 3a0auu
3aganue 1. CocTaBpTe QITOPUTM PEUICHUS .. ... 3a]Ja4H.
3apaua 2. Beruucnure npenen no npasuiy Jlonurans

arcsin(2x —4)

lim :
x—2 x> -4

3aganue 3. ChopMynupyiTe HEOOXOAUMOE YCIOBHE SKCTPEMyMa

(YHKIMM  OJJHOM IIEpeMEHHOM.

3agaua 4. KakoB reoMeTpUIeCKHil CMBICIT OTIPEICICHHOTO HHTErpaja
OT JaHHOW ()YHKITMU B TAHHOM MHTEPBAJIC B JIEKAPTOBOM CHCTEME
KoopauHat?

Hpumepnble npakmu4eckue 3a0aHuA 0714 IK3AMEHOB U 3auema:

1. JlaHbI KOOPAWHATHI BEPIINH MTUPAMUIBI 44,44, :

A1(1;3;6), A2(2;2;1), A3(—1;O;1), A4(—4;6;—3).

Haiiru:
1) ny pedpa AIAZ; 2) yroy Mexmy pedpaMu 44, u A1A4;
3) yron Mexay pedpom 44, U TPAHBIO 44,4, ;  4) miomanp

TpaHu 44,4, ;

5) 0O6beM IHpaMUIbI.

2. 2. B tpeyromsauke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5)
HAWTH JIJIUHY BBICOTHI U3 BEPILIHHBI A.

3. 3. HamucaTh KaHOHHYECKHE U TTApAMETPUICCKUE YPABHEHHS
MpsIMOH, poxoasmei yepes Toukn M(2,1,-1) n K(3,3,-1).

4. 4. CocTaBuTbh ypaBHEHHE IUIOCKOCTH, IIPOXOJIAIICH depe3
toukn A(1,0,2), B(-1,2,0), C(3,3,2).

5. 5. Jloka3ats, 4TO NpsIMble NapaJIIEIbHbIL:
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x+y—-z=0

z
51 x—y—=5z-8=0

)51

6. Beruucimre npeensr:

. l+dx—x* . -arcsin2 -1-
B tim TGy piy Saresin2e L 2x -1 -5
oo x4+ 3x" +2x ¥=>0 COS X —COS™ X ¥3 x—3

d _
7. Hatigute d_y it pyHKOWi: a) Y =¥, 0)
X

x=ctg2t,
y = In(sin 2¢).

8. HaliTi HeonpeIeIéHHbIN  MHTETpal: a) J. sin 3x-cosSxdx, 0)

_[ 1-cosx B I(2x+5)-exdx.
(x—sinx)®

J20
j xdx .
2 \/X2+5

10. Haiitn muomans (GUrypsl, OrpaHHYEHHOH JIMHHUSMU:

9. BbIUNCIUTH ONpEAEIeHHBIH UHTErpal

x=4, y2:4x.

11. Haiitu 1 mocTpouTs 007aCTh OnpeeieHns QyHKINN
u=+9-x>-y> +(x-y)°

12. Haiitn nonuelii  muddepenunan  QyHKunu:

z=x>Iny —sin2xy.

13. HaliTu 4acTHBIE TIPOM3BOJHBIC MEPBOTO MOPSIKA (QYHKINU:

z=5x"y’ +In(x + 4y).

14. Hanncatb ypaBHEHUE KacaTEIbHON MIIOCKOCTH K HOPMAJH K
_ 2 2
HOBEPXHOCTH Z =4/X + Y~ B Touke (3,4, 5).

15. Pemure 3aauy Komm:  ycos” xdy = (y2 + l)dx, y(O) =0.

16. Haitnute obmiee pemenne nuddepeHnanbHOro ypaBHSHUS
yn + yl — er.

17. TIpu nocraBke ¢ 3aBona Ha 6a3y 1000 paauonpHeMHHUKOB, y 55
BBIILIM U3 CTPOs JIaMIibl. HaliTH BEpOSITHOCTB TOTO, UTO B3SThIH
HayJ[a4y MPUEMHUK OyJICT UCIPABHBIM.

18. TIlpuHuMaeM BEpPOATHOCTH POXKACHUS MaJbulKa U JEBOUKH
paBHbIMH. HaliTit BEpOsSTHOCTB TOTO, 4TO Cpeau 10 HOBOPOXKIEHHBIX 6




Hunukarop

Kon
JOCTUKEHUA OLeHOYHbIE CPEICTBA
WHAUKATOPA
KOMIIETEHIUHA
OKQXYTCS MaJTbUUKaAMHU.
19. JTan 3aKoH pacnpeaeneHus JUCKPETHOW CyJailHOW BETMYHHBI:
Xx: | 110 | 120 | 130 | 140 | 150
p: |01 [02|03]02]0.2
BBIYUCITUTH €€ MaTeMaTHIeCKOe OXKHUIaHHE, TUCTIEPCHIO U CpEIHEee
KBaJ[PaTUYCCKOE OTKIOHCHHE.
OIIK-1.3 Pewaer IlIpumepnuvle npakmuyeckue 3a0aHuA
HWHXCHCPHBIC
347141 C TOMOIIBIO 3aganue 1. CucreMatu3upyitTe U 0000IINTE BCE KITIOUCBBIC TTOHIATHS U
MaTeMaTHueckoro | MPAEMBI PENIEHHS THIOBBIX 3a1a4 110 Teme «IIponsBoanas» n
armapara «[IprmMeHeHe TPOU3BOJHOM MTPH HCCIEIOBAaHNH (DYHKIHIT». Pe3ynprar
BEeKTOPHOI1 odopmuTe B BUIC TaOIHIIEL.
anreOpsl, N .
. 3angaua 2. J{ist pereHns 3aaun caesiaiTe CXeMaTHISCKU YepTex U
AHAJIMTUYECCKOU
noy4ynTe GyHKINOHATBHYIO 3aBUCHMOCTE TI0 YKa3aHHUIO K 3a7ade.
T€OMETPUU U s .
HatinnTe 06macts onpeaeeHust 3TOH (QYHKIINH 110 CMBICITY 3a4a4H.
MaTeMaTHU4YE€CKOT O o
Brruncnmte 3HaYeHUS 3TOH (PYHKITHH MIPH TPEX Pa3INIHBIX 3HAUCHIIX
aHanmm3a .
aprymenTa. Mccnenyiite QyHKIUIO Ha HAMOOJIbIIICE U HANMCHBIIICE
3Ha4deHns1. OTBETHTE Ha BOIIPOC 3a/IaUH.
«CeueHne TOHHEIS UMeeT GOpMY IPSMOYTOJIBHIKA, 3aBEPIICHHOTO
OIK-1.4 Permacr " bop y1; o > 33BCP
MOJIYKPYTOM. UM qyenus 18 m. [Ipu kakoM panuyce momykpyra
TEOPETHYECKUE OIyKpYyro CpuMeIp cete P OM pajiyce Ho1yKpyr

3a/1a49¥ B 00JIacTH
TEIIOTEXHHKH,
THJIPABIIMKH,
TerIoMaccoobMeHa,
UCTIOJB3YS
(yHnaMeHTaIbHbIE
3HAHMS

TUIOIIANb CEUCHHS OyIeT HanOOIbIIEeH?»

O603HaYBTE PANyC MOTYKPYTa Uepe3 F W BHIPA3HTE IUIOMAnb O

ceuenus kak pynkuuto or 72§ =S(r).

3aganue 3. Ha xakoii BeICOTE I HAJl IEHTPOM KPYTJIOTO CTOJIa paanyca a
CJIeJlyeT IOMECTHUTD JIAMITy, YTOOBI OCBEIICHHOCTh Kpasi CTOJa OblLia
HaunOopIneii? (CaMOCTOSTENBHO IPOAHATTU3UPOBATD - 3HAHUS, METOIbI
KaKoTo paszieiia MaTeMaTHKU TOTPEOYIOTCS IS PEUICHUS TaHHON
3a/1a4M).

Ilpumepnvie npuknaonsie 3a0auu u 3a0anus

A(l; 0;1) B(4; 4; 6)

3angauya 1. [IpoBepuTs, JIexkKaT JIU TOIKH s s

C(2;2;3) . D(10;14;17) N
> u D 10’ 14’ 17 B OJTHOH IIIOCKOCTH.

3angaua 2. [Ipu mocTpOSHUHU BUCAIETO MOCTA Uepe3 peuky «Tuxas» u

BBISICHCHHH HA/IC)KHOCTH COOPYKEHHSI, CTYACHTHI CTPOHOTpsIa

CTOJIKHYJIHCh C PEIICHUEM CIICAYIOIICH 3a1a4u:

Tpoc, noaBenIeHHBIH 3a ABa KOHIIa HA OJMHAKOBOW BBICOTE, HIMEET

(hopmy myru nmapabosl. PaccTostHre MexX Iy TOYKaMH KPETUICHHS paBHO
24 m. I'myOuna poruba Tpoca Ha pacCTOSIHUH 3 M OT TOYKH KPETUICHUS
paBHa 40 cm. OnpenenuTs TIyOuHY MPOruda Tpoca MmocepeIuHe MeKIy
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KPCIUICHUSIMU.

3 F=(1;2;5)
3agaua 3. Haiitu paboTty crutbt >
TOJISL, TI0 MIEPEMELICHHIO AIIEKTPHUYECKOT0 3apsiia U3 TOUKU

M, =(0;4;2) M, =(4;7;4)

B TOUKY .

QJICKTPOCTATHICCKOTO

. X—COSXx
lim———
3anganue 4. [Tokaxute, 94TO TIpemen *~* X +COSX He MOXKET OBITH
BBIYHUCIICH 110 npaBuity Jlonurans. Haligure 3TOT nipeaen apyrum

croco0oM.
3aganue 5. 3aBUCUMOCTD ITyTH OT BPEMEHHU TIPU TIPSIMOTUHEHHOM
15 2
IBYKECHUM TOYKHM 3a/aeTcsa ypaBHeHueM § = —1° +2t° —3 ,rme -

IIyTb B M, a t BpEM4 B C. Breruuciute ee CKOPOCTb U YCKOPCHHC B

MOMEHT BpeMeHu ! = 4cC .

Jc)=3—_v{2

3agaua 6. K rpaduxy Qyskimun f( B €ro TOUYKe ¢ abCIuccon

x5 =1 o
o MpoBeJieHa KacaTenbHas. HailTu miomanb TpeyrojabHuKa,

00pa30BaHHOIO KacaTeIbHOM U OTPE3KaMHU, OTCEKAEMBIMHU €10 Ha 0CSIX
KOOpJIMHAT.

3apaua 7. B napke atTpakiuoHoB ropoaa N oquH U3 0Tpe3KoB
TPAEKTOPUH JIBIXKECHUS N0€3/1a B «(AMEPUKAHCKUX TOPKax»

s(t)=Asin(wt + @,)

MpEeJCTaBIsIeT COO00I CHHYCOUY: ,rae 4, po

" (v — U3BCCTHBIC YHCJIA.

OrnpenenuTs yroy HakJIOHa K TOPU30HTY MOCETUTENS aTTpakiuoHa /. B
MOMEHT BPEMEHH f| €r0 IBIXCHHUS 110 ITOMY OTPE3KY.

3aganue 8. [logymaiite, ¢ TOMOLIBIO CPEJCTB KAKOTO pa3jeia
MaTEeMaTHKH MOYKHO PEIINTh CIIEeIYIONIYIO 3a1ady.

«Jly1st yOOpKH CHEra Ha yJIHIlaX TOpoaa UCIIOJIb3YOTCS

CHEroyoopodHbie MamuHbl. OHU pabOTAIOT B TCUYCHUE CBETIOTO

BPEMEHH CYTOK C 6 /10 18 4acoB ¢ OCTOSIHHOM CKOPOCTHIO yOOPKH

cuera 400 (M3/4). M3MeHeHrEe 00bEMa CHETa, BBINAJAIOIEr0 HA YIIUIIBI

ropojia B TOPOJIC B TCUYCHUE CYTOK, MOXHO OIMICATh YPABHEHUECM

? =120 - 5¢°, S()
t rae

— 00BeM cHera (B M°), BHIIABILETO 32

I=0

3 4
Bpems ¢ (B Hacax), 0<1224. B vomenr BpeMEHHU Ha yJIUIax

ropopa nexut 1000 m> cHera. YCTaHOBUTE COOTBETCTBHE MEXKITY

S0),

BpPEMEHEM [ U 00BEMOM CHEra, JIC)KaleTo Ha yJIulax ropoja

CocTaBbTe MaTeMaTU4CCKYI0 MOCJ/Ib 3TOH 3aJa4yu U peuuTe eé.




0) Ilopsinox npoBexeHUsI MPOMEKYTOYHOM aTTeCTANM, MIOKA3ATEIH M KPUTEPHH OLleHUBAHMSA:

IIpomexyTouHast ATTECTAIHUSA 110 TUCIUIUTNHE «MaTeMaTHKa BKITFOUACT TCOPETHUECKUE BOTIPOCHI,
M03BOJISIFOIIME OIICHUTh YPOBEHb YCBOCHHSI O0YYAIOIIUMHUCS 3HAHUH, U MPAKTHUCCKUE 3aaHus,
BBISIBJISTIOIINE CTEMICHb CPOPMUPOBAHHOCTH YMECHHUH U BIAJICHUH, TPOBOIUTCS B hopMe 2 9K3aMEHOB U B
dhopme 1 3aueTa.

DK3aMeH I10 I[aHHOfI AUCHUIIIIMHE ITPOBOAUTCA B YCTHOﬁ (l)OpMC 110 3K3aMCHAIlMOHHBIM 6I/IJ'IeTaM, Ka)KI[LIﬁ
13 KOTOPBIX BKJIKOYACT 1 TeOpCTI/I‘-IeCKI/If/i BOIIPOC U TPpU NPAKTUYCCKUX 3a/ITaHUS.

Iloka3zarenu u KPUTECPUU OLICHUBAHUSA 3a4eTa:

- JUTS cAaY M 3a4eTa 00yJaronuiics mokaseBaeT cpopmupoBanaocTs KomneteHmu  OIIK-1; T.e. cTtyaeHt
JIOJDKCH MOKa3aTh 3HAHMS HA YPOBHE BOCTIPOU3BEICHUS U 00BICHEHUS HH()OPMAIIUH, NHTEIICKTyaTbHBIS
HaBBIKU PEIICHHS 3a]1ay;

- 3a4eT He CIaH, €CJIU PE3YJIbTaT O6y‘-IeHI/I$I HC JOCTUTHYT, 06yqa}omnﬁcsl HC MOXKCT IIOKa3aTh 3HAHHUA Ha
YPOBHEC BOCTIPOMU3BCACHUA U 0OBSICHEHHS I/IH(I)OpMaL[I/II/I, HC MOXKCT MOKa3aTbh MHTCIUICKTYAJIbHBIC HABBIKA
peuicHuA NpoOCThIX 3aaa4.

Iloka3arenu u KPUTECPUHU OLICHUBAHMSA IK3aMeEHa:

— Ha OICHKY «OTJINIHO» (5 0aJIOB) — 00YYAIONTHIICS TEMOHCTPUPYET BBICOKUI YPOBEHB
c(hOopMHUPOBAHHOCTH KOMIICTEHIINH, BCECTOPOHHEE, CUCTEMATUIECKOE U MITyOOKOE 3HAHHE YIeOHOTO
Marepuaia, CBOOOIHO BBITONHIET MPAKTUIECKUE 3a]JaHus1, CBOOOIHO ONEPUPYET 3HAHUSIMH, YMEHUSIMH,
MIPUMEHSET X B CUTYAIHSIX TOBBIIIEHHOW CII0KHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0yJaromuiics JEMOHCTPUPYET CPETHUH YPOBEHb
c(hopMHUPOBAHHOCTH KOMIICTEHIIMH: OCHOBHBIC 3HAHUS, YMEHUS OCBOCHEI, HO JTOTTYCKAIOTCS
HEe3HAYUTEIbHBIC OMMHOKH, HETOYHOCTH, 3aTPYAHEHHS NIPY aHAJTMUTUICCKUX OIEPaIHsX, MEPEeHOCe 3HAHUI
¥ YMCHUH Ha HOBBIC, HECTAHAPTHBIC CUTYAIlUH.

— Ha OIICHKY «yJA0BJIETBOPUTEIbHO» (3 Oaia)— 00yJaronuiicss ACMOHCTPUPYET IOPOTOBLIN YPOBCHB
c(hopMHUPOBaHHOCTH KOMIICTEHIIVH: B X0OJI¢ KOHTPOJIBHBIX MEPONPUATHH JTOTTYCKAIOTCS OLTUOKH,
NPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHUI, HABBIKOB, 00YJYaIOIUICS UCTILITHIBACT
3HAYHUTENLHBIC 3aTPYAHECHUS IIPH OTIEPUPOBAHIH 3HAHUSAMU M YMEHHSAMH TPH UX MEPEHOCE HA HOBBIC
CUTYaIlNH.

— Ha OLICHKY «HEYI0BJIETBOPUTEIbHO» (2 Oaiia)— oOyuaromuiicss AeMOHCTpUpYeT 3HaHus He 6omee 20%
TEOPETUUECKOT0 MaTepHaa, I0MyCcKaeT CYIIEeCTBEHHbIE OIIMOKH, HE MOKET NIOKa3aTh HHTEIUIEKTyaJIbHbIC
HaBBIKH PEIICHMS MPOCTHIX 33734 WM HE MOXKET IT0Ka3aTh 3HAHMS J1a)Ke HAa YPOBHE BOCIIPOM3BEICHUS U
00BsCHEHHS HH(OPMAILIUH.

— Ha OIICHKY «HEYAOBJIETBOPUTEILHO» (1 Oaynn) — oOyJaromuiics He MOXKET ITOKa3aTh 3HAHUS Ha YPOBHE
BOCTIPOM3BEACHUS U 00BICHCHHS HH(POPMAITUH, HE MOXKET ITOKA3aTh HHTEIUICKTYalIbHbIC HABBIKU PEIIICHUS
MPOCTHIX 3a/1a4.



