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PaGouyas mporpamma coctasieHa Ha ocHose ®I'OC BO 1o HanpapbleHHIO HOATOTOBKH
15.03.02 TEXHOJIOTMYECKUE MAIIMHBI U OBOPYIOBAHME (ypoBenb GakanaBpuara)
(mpuka3 Muno6puayku Poccuu ot 20.10.2015 r. Ne 1170)

PaGouasi IporpaMMa paccMoTpeHa M oxo0peHa Ha 3aceannyu Kadenapsl lIpHknaxnoi
MareMaTHK{ 1 HHQOPMaTHKH

09.02.2021, npotokon Ne 8 W
3ag. kadenpoi 10.A. 13BekoB

Pabouas mporpamMma 0100peHa METOIMIECKOH KOMHUCCHEH I/IJC
04.03.2021 . mpotoxoin Ne 7

[Ipencenareis , ,(/LL/ N.10. Me3un

CoriacoBaHo:
3as. kadeapoit [IpoeKTUPOBAHHS M KCILTyaTaIlMK METAJLLY PIUYECKHX MAIIMH 1

00opy10BaHUs
%. Kopuynos
Pabouas mporpaMma cocTaBJIeHa: g
ct. npenojasaress Kadeapst [IMuld, %]l N.B. ['narosesa
/4

Peuenzenrt: :
3aB. Kadepoit PU3nKy, Kana. mejl. HayK ————  M.b. Apkymuc
. L




JIncer akryaauszanun padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa g peanuzanuu B 2022 - 2023
yaeOHOM TOTy Ha 3aceqanuu Kadeapsl [IpukinagHoit MaTeMaTuku U HTHGOPMATHKN

IIpoTtokon oT 20 1. Ne
3aB. kadeapoii IO.A. 13BekoB

Pabouas mporpamma nepecMoTpeHa, oocykeHa u ooopeHa Juist peanuzanuu B 2023 - 2024
y4aeOHOM TOJTy Ha 3aceqanuu Kadeapsl [IpukinaaHoit MaTeMaTuku 1 HTHGOPMATHKA

IIpoTtokon oT 20 1. Ne
3aB. kadeapoii [O.A. 13BekoB

PaGouast mporpamMma rnepecMoTpeHa, 00CyKaeHa U 0100peHa s peasmzaruu B 2024 - 2025
yueOHOM rofy Ha 3aceqaHuu Kadeapsl [lpukinanHoi MaTeMaTHKU U HHPOPMATUKU

IIpotokom ot 20 1. Ne
3aB. kadenpoit 1O.A. U3BekoB

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o100peHa s peanmzaruu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapsl [lpukinanHoi MaTeMaTHKU U HHPOPMATUKU

IIpotokom ot 20 1. Ne
3aB. kadenpoii 1O.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, oocykeHa u ooopeHa Juist peanuzauu B 2026 - 2027
yaeOHOM TOJTy Ha 3aceqanuu Kadeapsl [IpukiaaHoit MaTeMaTuku 1 HTHGOPMATHKN

IIpoTokon oT 20 1. Ne
3aB. kadeapoii [O.A. 13BekoB




1 Ilesin ocBOeHMS TUCHMILINHBI (MOIYJIA)

[enssMu OCBOEHUS TUCHMIUIMHBI «MaTeMaTuKay SBISIETCS 03HAKOMIICHHE 00y4aeMbIX ¢
OCHOBHBIMHM MOHATUSIMH W METOJAaMH BBICIIEH MaTeMaTHKH; CO3JaHUE TEOPETHYECKOH H
NpPaKTUYECKOM 0a3bl MOJArOTOBKH CIIEHUANNCTOB K ACATEIbHOCTH, CBA3aHHON C MCCIIEJOBAHUEM,
pa3pabOTKON M TEXHOJOTMSMH IPOLECCOB HM3rOTOBJIIEHUS MAIIMHOCTPOUTEIbHBIX W3AEIUNA, U
OCHOBAaHHOM Ha MPUMEHEHMH MaTEMaTU4YeCKOr0 AaHalu3a W MOJCIUPOBAHUS; OBJIAJCHHUE
JIOCTaTOYHbIM YPOBHEM OOLIENPO(ECCHOHANBHBIX U NPO(PECCHOHATBHBIX KOMIIETEHIMH B
coorBercTBUM C TpeboBanusmu PI'OC BO no nampasnenuio 15.03.02 «Texnomoruyeckue
MaIlMHbI U 000pyA0BaHUE», TPOPUIIL «MeTalTypruyeckue MaluHbl 1 000pYJOBaHUE.

2 MecTo tMCIUILTHHBI (MOYJIs1) B CTPYKTYPe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucrunnuaa Maremaruka BXOJUT B 0a30BYIO 4acTh y4eOHOTO MIaHa 00pa3oBaTeIbHON
POTPaMMBI.

Jnst  W3ydeHWs  AWCHUIUIMHBI  HEOOXOOMMBI  3HaHUS  (YMEHHS,  BIIQJICHUS),
c(OpMHUPOBAHHBIC B PE3YJIbTATE N3YUCHHS AUCUUIUINH/ TPAKTHK:

JucuunnrHa MareMaTHka BXOAUT B 6a30BYIO 4acTh yUeOHOTO Iu1aHa 00pa30BaTEIbHOM
nporpaMMel. M3ydeHne MUCIIMIUTHHEI 0a3upyeTcs Ha MIKOJIBHOM Kypce MaTeMaTHKH.

3Hanus (YMEHUS, BIaJICHUs), MOTYYCHHBIC TIPH M3yYECHUU JAHHOW JUCIMILTUHBI OyIyT
HEOOXOIUMBI 17151 U3YUECHUSI AUCIUILIINH/TPAKTUK:

TeopeTnyeckas MexaHUKa

duzurka

DIEKTPOTEXHUKA U AJIEKTPOHUKA

Mertposnorusi, cTaniapTu3aius, cepTudukanus

3 KomnereHunu o0y4aromerocsi, popMupyemMbie B pe3ya1bTaTe 0CBOCHUSI

AMCHUIIMHBI (MOYJIS1) M IIJIAHUPYEMBbIe Pe3yJbTAThl 00y4YeHusI

B pesynbTare ocBoeHust IUCHUIUIMHBI (Moynsi) «MaTtemaTrkay o0yJaronuiics: JomKeH
001agaTh CIeAYIOIUMU KOMIETCHIIUSIMHU:

CtpyKTypHBII [Tnanupyemble pe3ynbTaThl 00y4eHUS
JIIEMEHT
KOMIIETCHIIUU

OIIK-1  cmocoOHOCTHIO K TPHOOPETEHHUIO ¢ OOJIBIIION CTENEHBIO CAMOCTOSTETHHOCTH HOBBIX
3HAaHUH C UCTIOJIB30BAHUEM COBPEMEHHBIX 00pa30BaTENbHBIX U HHPOPMALMOHHBIX TEXHOJIOTUNA

3HaTh OCHOBHBIC ITOHATHUA U MCTOAbI MAaTEMATUYCCKOI'O aHaJIu3a

Ymeth KOPPEKTHO BBIPaXKaTh U apIyMEHTUPOBAHHO 0OOCHOBBIBATH IOJIOKEHUS
IPEIMETHOM 00aCTH 3HAHUS U METOJI0B MaTEMAaTUYECKOI0 aHaIu3a JUIsl
IIOCTAaHOBKH U PELIEHUS KOHKPETHBIX MPUKIAIHBIX 3aa4

BJ'IaI[CTB - HaBbIKaMHU HCITOJIb30BAHUS JIOTUYCCKHU BCPHO, APTYMCHTUPOBAHO U SICHO
CTPOUTH YCTHYIO ¥ MIUCbMEHHYIO pe€Yb HA PYCCKOM SI3bIKE, TOTOBUTH U
PEAAKTUPOBATbL TCXHUYCCKUC TCKCTHI C MaTeMaTUYESCKON CUMBOJIMKON WU
dhopmynamu, myOIUIHO MPEACTABIATH COOCTBEHHBIE U U3BECTHBIE HAyUHBIE
PE3YIbTAaThl, BECTU JUCKYCCUU,

- HaBBIKAMH ¥ METOJIMKaMHU 0000IIEHHsI pE3yIbTaTOB PEIICHUS

HIIK-1 ymeHueM Hcrnoib30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUILIUH B
HpO(i)eCCI/IOHaJIBHOfI JACATCIIbHOCTH, HpI/IMeHSITB MCETOAbI MATCMATHUYCCKOI'O aHAJIN3a U
MOJICIIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAITBHOTO HCCIICIOBAHUS




3HaThb

- OCHOBHBIE TMIOHATHSI U METO/IbI IMHEHHOM, BEKTOPHOH anreOpbl 1
AHAIIMTUYECKON T€OMETPUH;

- OCHOBHBIE IMOHATHS U METO/IbI MAaTEMAaTUYECKOTO aHaIN3a: TEOPUH
MIPEACIIOB U HEMPEPHIBHBIX QYHKIINH, MU PepeHIInaTEHOTO U
MHTETPAIBHOI0 UCUUCICHUS (DYHKIIMM OTHON U HECKOJIBKUX IEPEMEHHBIX,
TEOPHUH OOBIKHOBEHHBIX U (PEpEeHIINATBHBIX YPAaBHEHHH U CUCTEM
mudpepeHInabHBIX YPaBHCHUI;

- OCHOBHBIE MOHATHUS U METOBI TEOPUH BEPOSTHOCTEN U CTATUCTUUECKOIO
aHaJIN3a pe3yJbTaTOB SKCIIEPUMEHTA

YmMmern

- pemIaTh 3aa4u 1Mo U3y4aeMbIM TEOPETUUECKH pa3/ieiam;
- 006cyxnath crocoObl 3¢ HeKTUBHOTO perieHus auddepeHITnaaTbHbIX
YPAaBHEHUU U UX CUCTEM;

- onpenensTh 3Q(PEeKTUBHOCTD pelIeHus 3aJaul, TIOJy4YEHHOTO ¢ TOMOIIIbIO
YHCIIEHHBIX METO/IOB;

- pacrio3HaBaTh 3G (HEKTUBHBIE pe3yJIbTaThl 00pabOTKH
AKCIIEPUMEHTATBHBIX TAaHHBIX OT HEA(P(EKTUBHBIX

Bnanets

- IPAaKTUYECKMMHU HAaBBIKAMHU MCIOJIb30BAaHHUS MAaTEMAaTHUECKUX TOHITHH U
METOOB (M3y4aeMbIX pa3eIOB MAaTEMATUKH) TIPU PEIICHUH MPUKIIATHBIX
3ajay;

- HaBBIKaMU 00OOIIIEHUS PE3yJIbTAaTOB PEIICHUS, pE3yIbTaTOB 00PaObOTKH
CTaTHCTHYECKOTO SKCIICPUMEHTA,

- croco0amMu OIICHUBAHUS 3HAUUMOCTH M MTPAKTUYECKON MPUTOAHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB




4. CTpyKTypa, 00bEM N coep:kaHNe TUCHUILINHBI (MOAYJIA)
OO0mmast TpyA0eMKOCTh AUCIHILTUHBI COCTaBIsAeT 15 3aueTHbIX enuuull 540 akaa. 4acoB, B TOM

YHHUCJIC:

— KOHTaKTHas paboTa — 38,8 aka. 4acoB:
— ayIUuTOpHas — 32 aKka/l. 4acos;

— BHeayIuTopHas — 6,8 akaJl. 4yacoB

— camocTosiTenpHas padota — 479,9 akan. yacos;

— MOJTrOTOBKA K 3K3aMeny — 21,3 akaj. yaca
— MOATrOTOBKA K 3a4€Ty — 12,6 akaj. yaca
®dopma aTTeCTaI|U - 3a4ET, IK3aMEH

AynuropHas S e
KOHTaKTHas paboTa E 5 dopma TEKyIIEro
=
Pazznen/ Tema 2, (B akaz. vacax) N Bun N KOHTPOIA Kon
> & © | caMOCTOATENbHOU |  yCIIEBAEMOCTU U
JIACIUTITHHEL < B m ., | koMIeTeHIUH
2 & paboThl MIPOMEKYTOYHOMH
7ab. | mpaxT. 3
Tex. p zZg aTTeCTalNN
3aH. 3aH. | O =
1. DIIeMEHTbI JTUHEN
BEKTOPHO# anreOpbl
AHAIUTUIECKON T€OMETPUHN
CaMOCTOSATENBHOE
U3ydeHHUe
. JIUTEPaTyPHI
1.1 Jluneiinas anrebpa: COCTanZgHe
Marpuubl 1 neidCcTBUS Hax - KOHCYJIbTaLlUH 10
KOHCIICKTa
HUMH. Omnpenenurenu pemenuto KP Nel,
«/loxa3zarenbcTBO OIIK-1
KBaJPATHBIX MAaTPHI, PaHT cBOMCTE - IpOBepKa
MaTpHIIbL, o0parHast koncriekra Nel | TTK-1
OTIPEACTUTENSD), .
matpuna. Merong Taycca 1 0,5/0,5U| 15 «CnoiicTBa
- BoinosiHenne KP
petuierus cucreMm Nol «/Tuneiias, OIIPEeNIETIUTENSD),
JTMHEHHBIX BeKTOPHAS - IpOBepKa
anreOpam4ecKux 6p BBITIOJTHCHUS
" anrebpa u
YpaBHCHHUH. Teopema AHATHTICCKAs (peurenus) KP Nel
Kponekepa-Kanemm
TeOMEeTpHS.
Juddepennuans
HOE UCUHCIICHHE
OOI»
- BoinosiHenne KP
Nel «JIunetinasi,
12 Bexropuas anreGpa: BEKTOPHAs - KOHCYJIBTaLlUH 110 OINK-1
S p copa: anrebpa u pemenuio KP Nel, |HAITK-1
JMHEHHBIE U HEIWHEHHbIe
0,5 0,5/0,51f 20 aHAJIUTHYECKas - IpOBEpKa
ollepanuy HajJ BEKTOpaMHU
N TEOMETPHSL. pemenns KP Nel
U UX CBOHCTBa
Juddepennyans | (4acTb — BEKTOPHL)
HOE UCUUCIICHUE
DOID»




- BeinonHenne KP
Nel «JIuneiinas,

- KOHCYJbTalluu 1O

BEKTOpHAsI pemennio KP Nel, OIK-1
1.3 AHanutraeckast anrebpa u - TIpOBEpKa ATIK-1
TeOMETpHsI Ha TIOCKOCTU H 0,5 0,5/0,51| 20 aHAJIMTHYECKAS petienust KP Nel
B IIPOCTPAHCTBE TeOMETPHSL. (uactp —
nddepeHnrainL aHAIMTHYECKas
p
HOC WCYHCIICHHUE TeOMETPHS)
DOII»
HWroro no pazneny 2 1,5/1,5Uf 55
2. Benenne B MaTeMaTH4eCKHil
aHauu3
- BeimoaHeHne KP
o] «JInneliHas
N BBKTOpiIa}I > | - KOHCynBTaLUK N0 (OTTK-1
o
2.1 Mpenen u airebpa u peme:;(i(;;;}l’(i\f_l, ATIK-1
HENPEPBIBHOCTH HKLAA 0,5 0,5/0,51| 18,1 | amanuruueckas )
o pup (ipy H pemenns KP Nel
JTHOW epeMEHHON reoMeTpHs. (4acTh — HpesIeIbI
n¢depeHnnans ’
Audepenn HETIPEPBIBHOCTH )
HOE UCUHUCIICHUE
DOII»
- BeinosaHeHne KP
Nel «JIuneitHas, | - KOHCY/IbTALUU IO
BEKTOpHas pemenuto KP Nel, OINK-1
2.2 KommiekcHble 4Yucna. anrebpa u - IpoBepKa JTIK-1
Pemenne anreOpanueckux 0,5 0,5/0,5U| 17,9 | ananutHueckas pemenust KP Nel
ypaBHeHu#t Hax mosem C TeOMETPHSL. (uactp —
Juddepennuans KOMILIEKCHBIE
HOE UCUUCIICHUE 4yHcia)
DOII»
HWroro no pazaery 1 /11 36
3. JuddepenuunansHoe
HCYUCIICHUE (YHKIUH OJTHOM
TIEPEeMEHHOM
3.1 Onpenenenue camocTosTeNnbHas | KOHCY B TAIHH 10
MPOM3BOIHOM HKLUH B abora c
P A Pynicn P . pemennto KP Nel, [OTTK-1
touke. uddepenunan, ero JUTEpaTypoit - IPOBeDKA
reOMETPUUECKUH  CMBICIL. — KOHCIIEKT emelgm I?P Nel ATIK-1
T'eomerpuuecknit " 0,3 0,5/0,5U| 16 «3anaun, p (aacTh — -
MEXaHUYECKUI CMBICIT MPUBOJISIINE K 1IpON3BOHEIE)
TIPOU3BOTHOMU. IIpaBuna MOHATHUIO p_ . OBIe[ <a ’
nuddepeHInpoBaHUS u MPOHU3BOIHOY, KogcneETa
TaOUIa IPOU3BOTHBIX - BeimosiHerne KP
Ne'l
- BeimosrHeHue KP
. - KOHCYJIBTAIMH 1O
Nel «JIunelinas, pemermo KP Mel, |OIK. |
3.2 JIuddepeHunpoBanue BEKTOpHAs HDOBEPKA
HESIBHO W TApaMeTPHIECKH anrebpa u POBep ATIK-1
s . pemenust KP Nel
JTAHHBIX (GyHKIUH. 0,2 0,5/0,5U| 7 aHaJTUTHYECKAs (uacts —
Jlorapudmudeckoe reoMeTpHs. HOCTDOCHIE
nuddepeHnpoBaHue Huddepenmans a(prKOB
HOE UCUHUCIICHUE (li)pHK i)
®OIT» YHKI
33 Uccnenosanue - KOHCY/ISTAIIHH TI0 OIIK-1
(GyHKIMH € [TOMOIIBIO 0.5 05051 13.8 |- BeinoiHerne KP pemerio KP Nol, JIIIK-1
JudbepeHIaIbHOro Nel - nposepka KP Nel
HCYUCIICHUS B
HWroro no pazneny 1 1,5/1,51| 36,8




4. I/IHTCI"paJ’ILHOG HUCYHUCIICHUEC

(hyHKLIMHU OJJHO NepEeMEHHO

4.1 [epBooOpazHast - BeinoniHenue KP
F— Ne2 - KOHCYIBTAallUHX 10 |O[TK-1
) N . emenuto KP Ne2,
HeomnpeaeneHHblit «Heonpenenentst | P OBEDKA JTIK-1
HMHTErpal U €ro OCHOBHBIE 0,2 0,4 5,3 |i#i, onpeneneHHbIN poBep
. peutenus KP Ne2
CBOMCTBA. Tabnuma unterpan, ®HII,
(uacth — HEnocp.
HEONpPEIEIeHHbIX nudbepeHIratbH —
MHTETPAJIOB bl YpPaBHEHHS» p-
- BoinosiHeHue KP
Ne2 - KOHCYIBTAllUHX 110 |O[TK-1
. pemenuto KP Ne2, MK-1
«HeonpeneneHns! HAIIK-
4.2  OCHOBHBIE METOIBI N . - TIpOBEpPKa
0,3 0,5 8,7 | 1, onpenesieHHBIH
HMHTETPUPOBaHUSA weTerpan. GHIT. | PeLeHAd KP Ne2
rpart, > | (4acTh - METOIBI
JudbepeHnanbH
WUHTETPUPOBAHHS)
bl YpaBHEHHS»
. - KOHCYJIbTAIIUH IO
43 OrnpeieneHHbIi - BeimoniHeHne KP Y KI;, No2
HMHTETpal. 3agauy, Ne2 peme:n(r)(;e <a *% |OIIK-1
NPHUBOJALNIAE K MOHATHIO «Heonpenenennst POBEp AIIK-1
N . | pemenus KP Ne2
OIpEeJIEIEHHOTO HHTErpaa. 0,5 0,5 12 | i, onpeneneHHbIH (aacth
dopmyna Herotona- unterpan, OHII, BBIHCICHHE
JleiiOHuna. CgoiicTBa. muddepeHnnansH OIDEICHEHHOIO
MeTo/1bI HHTETPUPOBAHUS bl YPaBHEHHSD» pen
UHTErpasia)
- BoinosiHenne KP
No2 - KOHCYJIBTAllUH 0 |OITK-1
- emeHuo KP Ne2
«HeonpeneneHHbl p > |ATIK-1
4.4 [Ipunoxenus N . - IpOBEpKa
0,5 0,5 10 | i, onpeneneHHbII
OTIpeIeIEHHOTO NHTETpasia wrerpan. GHIL. | PemeHnt KP No2
rpall, > | (uacTh npunoKEHUSL
muddepeHnnansH onp.HT)
bl YPaBHEHUSD) p-
HUroro no pazneny 1,5 1,9 36
S. JuddepenuuansHoe
UCYHCIICHHUE GbysKImit
HECKOJIbKHX MEPEMEHHbIX
CaMOCTOSITETIBHOE
U3ydyeHue
5.1 Onpenenenue i OIlK-1
9 JUTEPaTypHI:
OCHOBHBIX MOHSTHH. MK-1
[Ipenen M HempepbIBHOCTH HarcanHe - IpOBEpKa JUIK-
b : 0,5 05 | 15 KOHCTIEKTa
OHII. OcHoBHBIE CcBOiicTBa N KOHCIIEKTa
o «CBoiicTBa
(GyHKIMH, HETIPEPHIBHBIX B .
N ¢byHKINH,
3aMKHYTOI 00nactu
HETPEPbIBHBIX B
3aMKHYTOH
obnacTi»
5.2 YacTHble TIPOU3BOJHBIC
p n - BoinosiHeHue KP
u IPON3BOIHAS o Ne2 - OITK-1
HaINpaBJICHUIO. «HeonpeenenHb KOHCY/ILTHPOBAHME | |
Kacarenpnas mmockocts u N .| mo pemenunio KP
0,5 0,5 10 |i, onpeneneHHbII
HOpMaJlb K IOBEPXHOCTH. Ne2,
N unterpan, OHII,
l'eomeTpuueckuii  cMbICHT - IpOBEpKa
JudbepeHnanbH
mupdepennuana. IIpuszHax pemenus KP Ne2
bl YpaBHEHUS
muddepeHInpyeMocTu
5.3 IIpousBoaHas CIIOKHOMH - BoinosiHenne KP
¢byHKIMN. YactHble Ne2 - OITK-1
TIPOU3BOIHBIE u «HeormpeneneHHs! | KOHCYIbTUPOBaHUE JITIK-1
muddepeHnnansl  BHICIINX 0.5 0.6 15 U, u o peuiennto KP
MOPSAKOB. ’ ’ OIpeIeNIEHHbII Ne2,
Huddepenuuponanue unterpain, ®HII, - MpoBepKa
HESIBHO 3aJaHHBIX mupdepennuansy | pemenus KP Ne2

dbyHKUIMT

BIC YPABHCHUA»




- BeinonHenne KP

No2 - OIIK-1
KOHCYJBTHPOBaHUE
5.4 [onsitre 06 «HeormpeeneHHbI YIBTHP ATIK-1
N N .| mo pemenuro KP
IKCTpEMyMax GbyHKUMH 0,2 0,5 10 |#, ompeneneHHBII No2
MHOTHUX TIEPEMEHHBIX nnrterpan, ®HII, -
nuddepenuuansH - fposepia
pemenus KP No2
bI€ YPaBHEHUS»
Uroro no pazmeny 1,7 2,1 50
6. OOBIKHOBEHHbIE
JddepeHaIbHbIe YpaBHEHHS
6.1 OOBIKHOBEHHBIE
- BoinosiHenne KP
I depeHnranbHble No2 - OIlK-1
AQBHEHUS HIEPBOTO KOHCYJBTHPOBaHUE
P b «HeonpeneneHHbl Y P ATIK-1
HOpsZIKa. Mertonsl N .| mo pemenuto KP
0,4 1 20 |ii, onpeneneHHbII
peleHus Ne2,
unterpan, OHII,
muddepeHIHaTbHBIX - MpoBepKa
N JudbepeHnanbH
YpaBHEHHI TIEPBOTO pemenus KP Ne2
bl YpaBHEHHS»
HopsaKa |
- COCTaBJICHHUE
KoHcrekTa «J1Y - OIlK-1
BBICIIIUX KOHCYILTHPOBAHHE | fyppye
6.2 J1Y BBICIINX MOPSIKOB, 0.4 1 20 TIOPSIKOB, o pemennio KP
CBOJIAIIIUECS K [IEPBOMY ’ CBOJISIIIIUECS K Ne2,
HEPBOMYY, - IpOBEpKa
- BoinosiHenne KP KOHCIIEKTa
Ne2
Hroro no pazaery 0,8 2 40
Wroro 3a cemectp 8 10/41 |253,8 9K3aMeH,3a4ET
7. DIeMeHTHI TeopHuu
BEPOATHOCTEN U
MaTEeMaTHYECKOW CTAaTHCTHKU
- Beinoniaenne KP | - Bommosnenne KP |OITK-1
No3 «Teopwust No3 «Teopus -
7.1 DeMeHThI 5 pHi pHi ATIK-1
0,5 0,5/0,51| 25 BEPOSITHOCTEM. BEPOSITHOCTEM.
KOMOHMHATOPUKU
Marematudeckas | MatemaTuyeckas
CTaTUCTHKA CTaTHCTHKA
7.2 Anrebpa coOblTH.
Knaccuueckoe, - BeInostHeHne KP KOHCYIETHDOBAHIE OIIK-1
[EOMETPHYECKOE u Ne3 «Teopust YABTHP HATIK-1
. o peuenuto KP
CTaTUCTHYECKOE 0,5 0,5/0,51f 25 BEPOSATHOCTEH. N3
OIpeiesIeHHsI BEPOSATHOCTH. Maremaruyeckas - O'Be’ <a
AKCHOMaTHKa TEOPUH CTaTHCTHKA POBep
o peuenus KP Ne3
BEPOSITHOCTEH
7.3 Teopemsl cioxeHHS U
YMHOXXEHHUSL. YcnoBHas - BoinosiHenne KP COHCYIIBTHDOBAHNC OIIK-1
BEpOSTHOCTb.  Dopmyna Ne3 «Teopust YIIBTHD ATIK-1
. . o pewenuto KP
TOJIHOM  BEpOSITHOCTH U 1 /11 20 BEPOSITHOCTEM. No3
¢dopmyna baiteca. Cxema Marematndeckas - o_Be’ <a
Bepuymnu, npubmmxeHus CTaTHCTHKA POBEP
pemenns KP Ne3
Jlarutaca u Ilyaccona
7.4 Huckpernsie U
HENpepbIBHbIE Clly4yaiiHble - -
Bemqul:mm Psan u (}1’)‘1 HKIHS - pemonHerne KP KOHCYJBTHPOBaHUE OTIK-1
- DAL QYHKIL Ne3 «Teopust YIbTHP JIIK-1
pacmpeneneHus u . o pewenuto KP
1 1/11 25 BEPOSITHOCTEH.
IUIOTHOCTb. Ne3,
Marematudeckas
Marematnueckoe - TIpOBEpPKa
CTaTUCTHKA
OXXMJaHWE U JUCHepcus, pemenust KP Ne3
HayaJbHbIE ¥ [ICHTPAIbHBIC
7.5 W3BecTHbIe - -
acrpesieNieHss M UX - Bemonrenne Kp KOHCYJIbTUPOBaHUE OTIE-1
paetp Ne3 «Teopust YIBTHP ATIK-1
YUCIIOBBIE . o pemennio KP
0,5 1/0,21 | 25 BEPOSITHOCTEH.
XapaKTepUCTUKU. Ne3,
Maremaruyeckas
Hopwmansnaoe - TIpOBEpPKa
CTaTHCTHKA
paclpeeseHue peuenus KP Ne3




7.6 MHoromepHbIie _
ClTy4JaiiHbIe Bennqﬁ)/mm - Bemouerne KP ) OTIK-1

i ) Ne3 «Teopust | koucyneruposanue |JTTK-1
OyHKIMM pachpeneseHus, .

N 0,5 1 30 BEPOSITHOCTEM. o pemennio KP

CBOWCTBaA. Yucnossie
S — MaremaTHieckas Ne3,

p P ) CTaTUCTHKA» - mpoBepka KP Ne3
DJIeMEeHTHI TEOpUH
7.7 OCHOBHBIE IIOHSTHS, - BeinonHenne KP -
TeHepaIbHast Ne3 «Teopus KOHCYJIbTUPOBAHHE OIK-1
COBOKYITHOCTh W BBIOOpKA. BEPOATHOCTEH. no peutennio KP - |ATIK-1
CTaTHCTUYECKHE  OLICHKH 0,5 1 30 | Maremaruueckas Ne3,
napameTpoB CTaTHCTHKa», |- mpoBepka KP Ne3,
pacmpeneneuus. Todyeunsle -KOHCIIEKT IO - IpOBEpKa
Y MHTEPBAJbHBIC OLICHKH paszneny KOHCIIEKTa
7.8 JloBepurenbHble - Bemouenne KP )

) P Ne3 «Teopus KOHCYJIbTUPOBAHHE OIK-1
MHTEPBAJIbI UL . TIK-1
APAMETPOB  HODMAILHOIO BEPOSTHOCTEH. no pemrennto KP - [ITIK-

Pametp b 0,5 1| 26,1 | Maremaruuecxas Ne3,
pacmnpenenenus. [lonsrue o
CTaTHCTUKa», |- mpoBepka KP Ne3,
KPHUTEPUSIX MIPOBEPKH
-KOHCIIEKT 10 - IpOBEpKa
CTaTHCTHYECKUX TUIIOTE3
paszeny KOHCIIEKTa
7.9 Kpuruueckasi o0yacTtp, - BeimoniHeHne KP -
YpOBEHb 3HaYMMOCTH, Ne3 «Teopust KOHCYJIbTUPOBaHHE OIK-1
MOIIHOCTh KPHUTEpHSL. BEPOSATHOCTEH. no pemenuio KP  [ATIK-1
Kpurepuii COrIacHs 1 1 20 | MaremaTuueckas Ne3,
Ilupcona mis TUMOTE3BI O CTaTUCTHKAY, - mpoBepka KP Ne3,
HOPMaJIbHOM -KOHCIIEKT I10 -IIpoBepKa
pacrpeneneHuu pazneny KOHCIIEKTa
HWroro no pazneny 6 8/3,21 |226,1
Wroro 3a cemectp 6 8/3,21 [226,1 3K3aMeH
Hroro nmo gucuuiinHe 14 18/7,2 11{479.,9 3a4eT, SK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3aiust KOMIIETEHTHOCTHOTO MOIX0/1a MMPEAYCMATPUBAET HCIIOIH30BAHHIE B Y4COHOM
IpOIEcCe AaKTHBHBIX M WHTEPAKTHUBHBIX (OpM TMPOBEACHHUS 3aHATHH B COYETAHUU C
BHEAYAUTOPHONW PabOTON C 1eabio (POPMUPOBAHUS U PA3BUTUSA MPO(PECCHOHATBHBIX HABBIKOB
obyuarontuxcsi. CormacHo 1. 34 Ilopsnka opraHu3alMi M OCYIIECTBICHUS JIEATEIBHOCTH 10
o0Opa3oBaTeNbHBIM IIpOrpaMMaM OakaniaBpuaTta BhICIIEro oOpa3oBanus (yTB. npukazom MOuH
P® ot 05.04.2017 r. Ne 301), nmpu nipoBeieHnH y4eOHBIX 3aHATHI 00ECIIEYMBACTCS PA3BUTHE Y
00ydJarmUXCcsl HABBIKOB KOMAaHAHON pabOThl, MEKIUNYHOCTHOM KOMMYHHUKAIIMH, MPUHSITHI
pelIeHnu, JHUAEepPCKUX KayecTB, B TOM YHCIE€ C YYETOM pPErHOHaJbHBIX OCOOEHHOCTEU
npogecCHOHAIBHOM esITeIbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEH paboTonaTeneii.

BriOupas Ty uiau WHYIO TEXHOJIOTHIO PabOThI ¢ 00YyYaIOIUMHUCS, HEOOXOIUMO UMETH B
BUJY, YTO HanOombIero 3gdekra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CITH yYUTHIBATH LIETH
o0pa3oBaHMs, Ha peau3aluio KOTOPBIX JOKHA ObITh HallpaBjieHa n3dupaeMas TeXHOIOTHs, CO-
JiepKaHue, KOTOpoe MPEeICTOUT NepeaaTs 00ydyaromuMCs ¢ ee MOMOIIbI0, a TaKXKe YCIOBUS, B
KOTOPBIX OHa OYJeT UCTIOIb30BaThC.

B namreit paboTte MbI HCTIONTB3YEM CIIEAYIOIIEe.

1. TpagummonHsle oOpa3oBaTelbHBIC TexHOoJMOTMH. OpraHuzamus 00pa30BaTEILHOTO
mporecca, NpeanojiaraeT MPsSMYI TPAHCISALIUIO 3HAHUW OT TMpernojaBaTelii K CTYACHTY
(MpeuMyIIECTBEHHO Ha OCHOBE OOBSCHUTEIHLHO-WIIOCTPATUBHBIX METOJIOB  OOy4eHHS).
Y4eOHast NesSTENbHOCTh CTYACHTa HOCHT B TaKMX YCIIOBHUSX, KaK MPaBHIIO, PENPOAYKTHBHBIN
XapakTep.

®opmbl y4eOHBIX 3aHATHIL:

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

- IPAKTUYECKOE 3aHITHE, TOCBSIIEHHOE OCBOGHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
MPEJIOKEHHOMY aITOPUTMY.

2. Texuomoruu mpoekTHOro oOydeHus. OOpa3oBaTENbHBIA IMPOIECC IOCTPOSCH B
COOTBETCTBUHM C aJTOPUTMOM IMO3TAIMHOTO PEUICHHs] MPOOIEMHONW 3a/aydl WM BBITIOJTHEHUS
yuebHoro 3ananus. [IpoekT npeamnonsaraeT COBMECTHYIO Y4EOHO-TI03HABATENbHYIO JIEATEIbHOCTh
TPYNIBI CTYIEHTOB, HAIIPABJICHHYIO HAa BRIPAOOTKY KOHIICTIIMH, YCTAHOBJICHHE IIeIei U 3a/ad,
(GOpPMYITUPOBKY OXHIIAEMBbIX PE3yJIbTAaTOB, OMNPEICICHUE MPHUHIIMIIOB W METOJIUK PEIICHUS
MOCTaBJIEH-HBIX 3aJ]ay, IJJaHUPOBaHUE XoJa pPaldOThl, MOMCK IOCTYNHBIX M ONTHUMAJIbHBIX
pPECYpCOB, TMOATAMHYIO pEATU3alUI0 IJIaHa Pa0OThI, MPE3CHTAIMIO PE3yJIbTaTOB pPalbOTHI, HX
ocMmbiciienre u peduexcuto. [Ipumensiercs B OCHOBHOM /ISl IEpexo0/ia KOMIIETEHIIMY Ha YPOBEHb
BIIQ/ICHUS.

OcHOBHBbIE TUTIBI TPUMEHSEMbIX HAMU B 00pa30BaTEIbHOMN NEATEIbHOCTH IPOEKTOB:

HccnenoBaTenbCkuii TPOSKT — CTPYKTypa NpuOMmKeHa K QopMmaTy HaydHOTO
UCCIIeIOBaHMs (JI0Ka3aTebCTBO AaKTYyaJIbHOCTH TEMbl, OMNpEJCIEHHe HAay4YHOH MpoOIeMbl,
npeaMeTa U 00BEKTa WCCIEAOBaHUSA, LNl W 3a/ad, METOJOB, MCTOYHHKOB, BBIIIBIKCHUE
TUTIOTE3bI, 0000IEHNE PEe3yIbTaTOB, BBIBOABI, 0003HAUYCHHWE HOBBIX MpoOsiem). PesymbraTom
SIBJISIETCS yueOHas KapTa 1o MOAYITIO HaIlle 00pa30BaTebHON IPOrPaMMBL.

TBOpYECKHIT TPOEKT, MNPEANOJArallMii B OTIWYHME OT MPEIbIAYIIEr0, KOHEYHBIN
NPOAYKT B CICAYIONIMX BapUaHTaX — rasera K UCTOPUYECKH 3HAYMMOMY «MATEMaTUYECKOMY)»
cobpIThto (TIpa3auuk yucia «[lu» u T.1.); «MaTemMaTHdecKas» OTKphITKA (CBOETO poja ydeOHas
KapTa, TOJbKO He(hopManbHO, KpaCOYHO O(popMIIEHHAS; BUACOPOIHK «Sl Haydy Bac pemars ...» u
T.I0.

NudopmannoHHbplii  MpOeKT — Yy4eOHO-TIO3HABAaTeNbHAS JEATEIBHOCTh C  SIPKO
BBIPAKCHHON 3BPUCTUYECKON HAMIPABICHHOCTHIO (ITOUCK, OTOOP U CUCTeMAaTU3alus HHPOpMaIIH
0 KaKOM-TO 00OBEKTEe, 03HAKOMIICHHE YYACTHHUKOB MPOEKTa ¢ ATOW MH(pOpMaNUe, ee aHalu3 |
0000111eHIE 1, HAKOHEII, TPE3ESHTAIINS IO TPAKTUYECKOMY IIPHIIOKEHHIO).



3. HWudpopmannoHHO-KOMMYHHUKALIMOHHbIE 00pa3oBaTeibHbIE TeXHOJOoruu. OpraHu3arus
00pa30BaTENFHOTO TpOIecca ¢ MPUMEHEHHEM CIICHHAIM3UPOBAHHBIX IPOrPAMMHBIX Cpel U
TEXHUYECKUX CPEACTB paboThl ¢ wuH(popMaimerd (MHPOPMALMOHHYIO Cpeoy YHHBEpPCUTETa
MOOAYC MOODLE).

6 YueOHO-MeTOOMYECKOE 0O0ecIedeHHe CAMOCTOSITeIbHOM padoThl 00y4arouXxcst
[IpencraBieHo B mpuioxeHuu 1.

7 OueHOYHbIE CpeCTBA JIsl IPOBeIeHUs MPOMEKYTOUHOM aTTeCTAlMU
IIpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAUYecKOe M MHPOPMAITMOHHOE O0ecnevyeHHe JUCIUNIMHBI (MO1YJIs1)
a) OcHoBHas1 TUTEpaTypa:

1. lIunaues, B. C. Bricmas maremaruka : yueOnuk / B.C. IllunayeB. — Mockaa :
HNH®PA-M, 2018. — 479 ¢. — (Bricmiee oopazoBanue). — www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Tekct : AJIEKTPOHHBIH. - URL:

https://znanium.com/catalog/product/945790 (mata ob6pamenus: 11.05.2021). — Pexxum mocrymna:
0 MOATHCKE.

2. Maremaruka : yae6Hoe ocooue / FO. M. [anunos, JI. H. XXypbenko, I'. A. HukonoBa
[v np.] ; mox pex. JI. H. XKypbenxo, I'. A. Hukonosoit. — Mocksa : UH®PA-M, 2019. — 496 c.
— (Bricmiee oopa3oBanue: bakamaBpuar). - ISBN 978-5-16-010118-7. - TeKcT : 2IeKTpOHHBIH. -
URL: https://znanium.com/catalog/product/989799 (mara obpamenus: 11.05.2021). — Pexxum
JOCTYTIA: TIO TIOJIITUCKE.

0) lomostHuTEILHASI IUTEPaTypa:

1. Marematnka B mpumepax W 3amadax : yde0. mocobue / O.M. ertsapesa, JI.H.
XKypbenko, I'.A. Hukonona, H.B. Hukonosa, C.H. Hypuesa. — Mocksa : UH®OPA-M, 2019. —
372 c. — (Bwicmiee obOpaszoBanue: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekct :
anekTpoHHbl. - URL: https://znanium.com/catalog/product/989802  (mata oOparieHus:
11.05.2021). — PexxuMm mocTyma: 1o mojnucke.

2. @uxrtenronbl, I'. M. OCHOBBI MaTeMaTHYECKOTO aHAIN3a @ y4eOHUK : B 2 vacTsx / .
M. ®uxtenronsi. — 11-e u3z., crep. — Cankrt-IlerepOypr : Jlans, [6. 1.]. — Yacts 1 — 2019.
— 444 c. — ISBN 978-5-8114-0190-1. — Texct : snekTpoHHbIH // JlaHb : 3JEKTPOHHO-
oubmoteuynas cucrema. — URL: https://e.lanbook.com/book/112051  (mara oOpamieHus:
11.05.2021). — Pexwum nocryna: ass aBTOpU3. I10JIb30BATENEH.

3. ®uxrtenronbil, I'. M. OCHOBBI MaTeMaTUYECKOTO aHAIKM3a : y4eOHUK : B 2 yacTsax / .
M. ®uxrtenronsil. — 10-e u3a., crep. — Cankr-IlerepOypr : Jlaus, [6. r.]. — Yacts 2 — 2019.
— 464 c. — ISBN 978-5-8114-0191-8. — Texkct : anexkTpoHHBIA // JlaHb : 3JIEKTPOHHO-
oubmuoreunas cuctema. — URL: https://e.lanbook.com/book/115730  (mata oOparueHus:
11.05.2021). — Pexxum moctyma: ajis aBTOpU3. TTOJIH30BaTEIICH.

4. Munaves, B. C. 3agaynuk 1o BeICHIel MmarteMmartuke : ydeOHoe mocobue / B. C.
[[IumaueB. — 10-e wm3x., crep. — MockBa : UHOPA-M, 2020. — 304 c. — (Besicmee
oOpazoBanme). - ISBN 978-5-16-010071-5. - Tekct : onektponusii. - URL:
https://znanium.com/catalog/product/1042456  (mata oOpamenus: 11.05.2021). — Pexum

TOCTVUTTIA® TN TINTITIACK A

B) MeToanyeckne yKazaHus:

1. I'paueBa, JI.A. OnpeneneHHblid HHTETpal: METOAUYECKUE YKa3aHUA U1l CTYJAECHTOB —
Maruuroropck: ['OY BIIO «MI'TY um. I'"1. HocoBa», 2010 - 12 c.

2. I'paueBa, JI.A. DieMeHTHI TUHEHHOHN anreOphl, BEKTOPHOW anreOphl M aHATUTHYECKOU
reomerpun: YdyeOHoe nocodue. - Maruuroropck: I'OY BIIO «MI'TY um. I'.'M. HocoBay, 2010 —
63 c.

3. Makcumenko, M.A. CoObITHs 1 BeposTHOCTB. YacTh 2: MeToa. ykas. - MarHuToropek:
'OV BIIO «MI'TY um. I''1. Hocoay, 2010. - 25 c.



4. Masiuenko, E.I1. IlpousBonnas u muddepenunan ¢pynkuuu. Ilpaktukym.- MarHUTOropek:
'OY BIIO «MI'TY um. .M. HocoBay, 2010. - 38 c.

5. Masiuenko E.II. UccnenoBanue ¢yHkuuit u mocrpoenue rpaduxos. IIpaktukym. —
Maruuroropck: 'OY BITO «MI'TY um. I'.1. HocoBa», 2011.—20 c.

r) [Iporpammuoe obecneuenne u UHTepuer-pecypcebi:

IIporpammHoe o6ecnneuenne

HaunmenoBanue .
10 No norosopa CpoK eiicTBUS TUIEH3UN

MS Windows 7
Professional(mns  [/[1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
77Zip CBOOOTHO OCeCCPOUHO
MS Ofﬁce 2007 Ne 135 o1 17.09.2007 O6eccpouHo
Professional
FAR Manager CBOOOTHO OCeCCPOUHO
Bpayzep Mozilla |cBoG0oaHO
Firefox pacopoctpansgeMmoe I1O beccpotino
bpaysep Yandex [cB0oGOmHO OCeCCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX H HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Haspanue kypca CchplIKa

SHeKTPOHHa;{ 6a3q TICPHOAMHMECKUX  M3MAHAH oo //dlib eastview.com/
East View Information Services, OO0 «1IBUCy
HanmonanpHas nH(pOpMaIMOHHO-
aHamMThdecKkas cucreMa — Poccuiickuii naaekc|URL: https://elibrary.ru/project risc.asp
Hayuroro ruruposadus (PUHII)
[Mouckoras cucrema Axagemust Google (Google
Scholar)
Nudopmanmonnas cucrema - EguHoe oOKHO
JIOCTYIIa K HH(GOPMAIIMOHHBIM pecypcam
Poccmiickas T'ocynmapcTBeHHass —OuOnmoTEKa.

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

Katamoru

INeKTPOHHEIE pecypchl bnbuorexn MITY M. http://magtu.ru:8085/marcweb2/Default.asp
I'."". HocoBa

MexnayHnapoaHas HAayKOMETpHYECKast

pedepatuBHas U MOJHOTEKCTOBas 6asa maHHbIX [hitp://webofscience.com
Hay4YHbBIX n3ganuii «Web of sciencey
MexayHapoaHas pedepaTuBHas u
MOJIHOTEKCTOBAsl  cupaBouyHas 0as3a JTaHHBIX
MexnyHapoaHas Oa3a MTOJTHOTEKCTOBBIX
JKYpHAJIOB Springer Journals
MexnyHnaponnas pedepaTuBHas 0a3a TaHHBIX 110
YUCTOM M MpUKIaHON MatemaTtrke zbMATH

9 MaTepuajbHO-TeXHHUECKOe o0ecneueHne IMCIUILINHBI (MOYJIs)

http://scopus.com

http://link.springer.com/

http://zbmath.org/

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



MarepuanbHO-TEXHHUYECKOE 00ecrieueHre JUCIUTUINHBI BKIIIOYACT:

VYyeOHBIC ayaUTOpPUU IS TPOBEJACHUS 3aHATHH JIeKIMoHHOro tuma Jlocka,
MyJIBTUMEINIHBIE CPEICTBA XPAHSHHUSI, TIEpEadd U IPECTABICHUS HHPOpMAIIH

VY4eOHble ayauTOpUM [UIsI TPOBEACHHS MPAKTUYECKUX 3aHATHM, TPYNIOBBIX U
WHAMBUAYAIbHBIX KOHCYJIbTAIMNA, TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOU arrecTanuu Jlocka,
MYJIbTUMEAUMHBINA IPOEKTOP, IKPaH

Kommiexkec metomumdeckux pa3paboTok (pa3laTOYHOTO MaTepuana M METOAMYECKHUX
YKa3aHUN ) M\WJTU KOMIUIEKC TECTOBBIX 3aJJaHUH [ TOATOTOBKU U IMPOBEICHUS TIPOMEKYTOUHBIX
1 pyOEKHBIX KOHTPOJICH

[TomereHust U1 CaMOCTOATENBHOM paboThl ydamuxcs [lepcoHambHbIe KOMITBIOTEPHI C
nake-toM MSOffice, BeixogoM B MHTEpHET M C JOCTYIIOM B 3JEKTPOHHYIO HMH(GOPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpey YHUBEPCUTETA

[Tomemenne s XpaHeHWsT HW  MPOQPUIAKTHYECKOTO OOCTYy)KMBaHUS y4eOHOTO
obopynoBanusi lllkadsl g XpaHeHUs y4eOHO-METOJMUECKOW JIOKYMEHTAIMH, Y4eOHOro
000ONVITORAHUS U VUEOHO-HATIISITHRIX TTOCOOWA.

MMPUJIOKEHHUE 1
Y4eOHO-MeTOAHYEeCKOe o0ecTeYeHHe CAMOCTOATEIBLHOM padoThl 00y4aroIuXxXcst

[To nuctunmae «MareMaTuka» mpeayCMOTpeHa BHEAYyIUTOPHASI CAMOCTOsITeNIbHAsL paboTa
00y4aromuxcst, IpOBOJMMAs B BU/I€ CAMOCTOSATEIILHOTO N3YUEHUS TUTEPaTyphl U
I/IH(bOpMaI_[I/IOHHBIX PECYPCOB, a TAKIKC B BUJIC PCUHICHU TUITOBLIX 3a1a4 IMMPH BbINTOJIHCHUN
KOHTPOJIBHBIX padoT.

Ilpumepnvie konmponwvnsie pabomut (AKP):

AKP Nel «/IuneiiHasi, BeKTOpHasi ajiredpa U aHAJIUTHYeCKasi FeOMeTpHs.
JAuddepenunanbroe ucuuciaenue ®OID»

3aganue 1.

Pemmre cucremy Tpems criocodamu: a) MaTpUUHBIM criocobom; 6) mo popmynam Kpamepa; B)
MeroaoM ['aycca

x—2y—-3z=3,

3x+y—-2z=9,

2x-3y+5z=-4.

3aganue 2.

1) Haiimure yron Mexy BEKTOPaMU @ M b , €CIM d = (2;— 1), b= (— 2; 2).
[TocTpoiite naHHBIE BEKTOPHI B cricTeMe KoopAauHaT OXy, a TaKk)Ke BEKTOPBI, U300paxaroIime:
2a+b,a-3b.
2) YkaxuTe Cpeld HIKENPUBEICHHBIX BEKTOPOB OPTOTOHANBHBIC, KOJUIMHEApHBIE, a TaKkKe
_ - - 2 8) -
KOMIUIAHApHBIE: a = (— 3;—1; 4), b=(2;-2;1), c= (2; E; _5 ,d=(7;11;8). Bpruucaute

IUIOIIAIb MTapajuierorpaMmma, NOCTPOEHHOT0 Ha BEKTOpax b u ¢.
3ananmue 3.



Harucate ypaBHeHue npsimoit 4B , ecnu A(— I; 2; 3), B(— 1; 2;—1). Breraucnuth paccrosiHue oT
TOYKHU A 3TOM MPAMOM JI0 MIIOCKOCTH, MPOXOALIEH uepe3 TOUKy B, nepneHanKyisipHO BEKTOPY
N(0:-3;9).

3ananue 4.
I[IpuBeUTE K KAHOHUYECKOMY BUY M MOCTPOHTE KpUBYI0 x° —4x +2y° —4y =0

3aganue 5.

Brruucnure npenesnsr:

1+4x—x" 3x-arcsin2x \/2X —\/_
-3

a) lim—————;0) lim 3
0 — x%3
x>0 x +3x° +2x x>0 COSX —COS” X

3aganue 6.

dy dzy P~ x=ctg2t,
Haiigure — u —= i KuMii: a) y=e * . 0 i

dx  dx’ bye )y = In(sin 2¢).
3aganue 7.

N . 2x =17 .
CocTaBbTe ypaBHEHHE KacaTeNbHON K KPUBOH: ) = — 1 B Touke x,=-1. Hapucyiitre
x J—

KacaTeJbHYIO U KPUBYIO.

AKP Ne2 «HeonpenesieHHblii 1 onpeaesieHHblid nurerpaj, ®HII, ntudgpdepenunanbubie
YPaBHeHHD

3aodanue 1. BeruriciuTe HEONPEIEICHHBIE HHTETPAJIbI

3—-5x

V6x +x2

D [(+eg?3xki; 2) [ dv; 3)[arcsinswdy;  4) jln3 = d
X

3adanue 2. Beruuciurte onpenesieHHbIe HHTErPaIbl

1) | (1-sin2x)*dx;

ct— x|y

3) *

0 J‘3 2x

3aoanue 3. Haiinure muomanb GpuUrypsl, orpaHUYCHHON JTMHUSMU:
xy=6,x+y-7=0.

3aoanue 4. Borancnuts HeCOOCTBEHHBIN MHTETPAJ MM YCTAHOBHUTD €TI0 PaCXOAUMOCTH!

1) TXSe—x4dx; 2) j‘L
) 3 4—x)



3aoanue 5. Halitn m moctpouth 00JacTh ompeaeseHus (HyHKIIMH

z=1In(4-x* —y*)—arcsin(2 - y).
3aoanue 6. Haiinute 4acTHble NMPOU3BOAHbBIE MEPBOTO MOpsaKa (PyHKIHH:

z=3xy’ —sin(x’ +y)+x+y.

3aoanue 7. Haiinute TpaaueHT CKAIAPHOTO MO ¢ = X° + y° —z° U ero MOLY/b B TOUKE
M(1;-1;2) .

3aoanue 8. Haiitu HauMeHbliee W HauOoJbllee 3HAYCHUE (DYHKITUH
z=x"—xy+2y" +2y+1

B obmactu D: x+y=-5 x=0;, y=0.

3aoanue 9. Peuuth nuddepeHraibHbIe YpaBHEHUSI IEPBOU CTENIEHU
A) xy'—4y —x&/}:O.

. T
B) y’sinx =y Iny, y(;) =e

B)x(y* —dx+ y(x* —=1)dy =0.

3aoanue 10. Pemiuth TMHEWHBIC HEOAHOPOAHBIE AU depeHITnaTbHOE YPaBHEHHE C
NOCTOSIHHBIMU K03 puiineHTamMu

a)y" =3y +2y=(4x+9)e>, 6) y"+4y +8y =(x+2)cos3x
3aoanue 11. Petiutb 0HOPOJIHYIO CUCTEMY TU(HEPEHIINATBHBIX YPaBHEHHIMA:

x'=6x-y,
yi=x+4y.

AKP Ne3 «Teopust BepositHocTeii. MaremaTn4yeckasi CTATUCTHKA»

1. B ypue 12 mapoB. Cpenu 3tux mapoB 3 6enbix 1 9 yepHbix. KakoBa BepoATHOCTH TOTO, YTO
Hay/1auy BBIHYTHIHN I1ap OKa)KeTcs OenpiM?

2. B pamumoctyauu tpu MukpodoHa. s KaxKI0TO U3 MEPBBIX ABYX MUKPO(GOHOB BEPOSTHOCTH
TOr0, 4TO OH BKJIIOYEH B JaHHbIM MOMeHT, paBHa 0,45, a mis tperbero — 0,9. Haiitu
BEPOSATHOCTH TOTO, YTO B JAHHBI MOMEHT BKJIFOUEHBI 2 MUKpO(]OHa.

3. B mpomaxe wumerorcss Oenple W KOPUYHEBBIE SHIa B COOTHOIIGHWH 2:3, TMpUYEM
npoun3BoacTBO 60% Oenbix u 71% KOPUYHEBBIX SUI] AATUPYETCS THEM, MPEALISCTBYIOIIUM
THIO TIPOJIaXKH, a OCTaJbHbIE SHIAa AaTUPYIOTCs Oonee paHHUMHU uuciamu. [lokymarensb
3aKa3bIBaeT fAillla, JaTUPYEMbIE THEM, MPEAIECCTBYIOUIUM JHIO MPOJAKH, HE3aBUCUMO OT MX
nBera. KakoBa BEposSTHOCTH TOTO, YTO €My MPOJAAYT PEIIeTKY OesbIX Aull?

4. Tenedounas cetb yupexaeHus ooOcmyxuaer 200 aboHeHTOB. BeposTHOCTH TOrO, 4TO B

TEUEHHE MHUHYTbl BHYTPHU O3TOM CETH KTO-TO KOMY-TO MO3BOHMT, paBHa 0,7. Kakoa
BEPOSITHOCTH TOT'O, YTO B TEUEHHE MUHYTHI OyzeT 5 3BoHKOB? KakoBa BEpOSITHOCTb TOTO, YTO



B TEUCHHE MHUHYTHI OyzaeT He Oojee 5 3BOHKOB? HailiTu HauBeposiTHElIIee YUCIO 3BOHKOB B

TEYEHUE MUHYTBHI.
5. 3amaH psja pacnpeiesneHus ciydaiiHoM BenuuuHbl X. HailTu maremaTudeckoe OXKuJaHue,

JUCTIEPCHUIO U CpeJlHEee KBaJpaTuieckoe oTkioHeHue. [TocTponTs pyHKIMIO pacnpeeneHus.

X

4 6 10

12

P

0.3 0.2 0.2

0.3

6. Jlns HenpepbIBHOW ciy4ailHOM BelnMuuHBI 3anaHa (QyHKOUS —pacrpeneneHuss F (x)

TpeGyercst

HalTH IUIOTHOCTH

pacnpeneneHus

f(x), maremaruueckoe oxunanue,

JHMCIIEPCHIO, CpellHee KBaJpPaTHUECKOE OTKIOHEHHE. BBIYMCINTH BEpPOATHOCTH TOTO, YTO
OTKJIOHCHHE CIy4aifHON BEIMYMHBI OT €€ MaTeMaTH4YecKOro OKHAaHHs OyaeT He Ooiee
CpEeIHero KBaJpaTHUECKOro OTKIOHeHus. [locTpouts rpaguk QpyHKIuii.

F(x)=

7. 3aKoH pacmupeleseHus: CUCTEMbI JUCKPETHBIX CIy4ailHbIX BETUYHH (X Y ) 3a/1aH TaOJIHLEN.
Haiiti ko>hdUIMEHT KOppENsAUUU r,, W BEPOSATHOCTH ITONAJAHUS CIy4ailHON BEIUYUHBI

(X,Y) B obmacts D.

0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4; 1<y<4}

[Tpunoxenue 2

7 OneHo4YHbIe CpeACcTBA JIsl IPOBECHUS IIPOMEKYTOYHOM aTTeCTAllun

a) Ilnannpyembie pe3yibTaThl 00y4eHHsI H OLICHOYHBIE CPEACTBA ISl IPOBEACHUSA
NPOMEKYTOYHOM aTTeCTAlNuU:

CTpyKTypHBIii
AJIEMEHT
KOMIIETEHIINH

[Inanupyemblie
pe3yNbTaThI
oOy4eHus

O1LieHOYHBIE CPENCTBA

TEeXHOJIOTHii

OIIK-1 — cniocoOHOCTH K NPHUOOPETEHHUIO ¢ 00JIbINIOIH CTENEeHbI0 CAMOCTOATEIbHOCTH
HOBBIX 3HAHUI € NCMOJIb30BAHNEM COBPEMEHHBIX 00Pa30BaTeIbHbIX U HHPOPMAIITHOHHBIX

3HaTh

- OCHOBHBIC ITOHATHA
1 MCTOIBI
MaTEMaTHYECCKOI'O
aHaJIn3a

1. ®opMynTUPOBKH OCHOBHBIX T€OpEM (CBOWCTB,
MIPU3HAKOB U3y4aeMbIX MOHITHIA, HEOOXOJUMBIC U
JI0OCTATOYHBIE YCIIOBUS) B U3y4aeMbIX paszienax Kypca.

2. MeToapl pacKpbITHSI HEOTIPEIETICHHOCTEH, BHIICHEHHS
HETNPEPLIBHOCTH (PYHKIIMH OHOW EPEMEHHOIA.

3. Anroput™m npuOIMKEHHOTO BEIYUCICHHS (DYHKITHH C
noMoInkio auddepeHnnana; HanucaHusl ypaBHEHHS




CTpyKTypHBIii [Inanupyemblie
3JIEMEHT pe3yNbTaThI OneHouHbIE CpeCTBA
KOMIIETEHIINH oOyueHus
KacaTeJIbHOW MPSMOH (TUTOCKOCTH).
4. AITOPUTM TIOJTHOTO MCCIICIOBAaHUS (DYHKITUH.
5. Meroas! BBISICHEHHs KJIIACCOB HHTETPUPYEMBIX
GyHKIUH, a TaKKe METOAbl MHTETPUPOBAHUS OCHOBHBIX
KJIaCCOB (DYHKITHIA.
6. CriocoOBbI BBISICHEHUS CXOIMMOCTH HECOOCTBEHHBIX
HUHTErpajioB
Ymetp - KOPPEKTHO Ilpumepnuie 3a0anun u 3a0aqu
BbIpaXkaTh U 3 Lc
aganme 1. CocTaBbTe QJITOPUTM PELICHHUS ..... 3a7a4H.
apryMEeHTHPOBAHHO A p P A
060CHOBBIBATH 3amaua 2. Beruncnute npenen no npasuny Jlonurans
IIOJIOKCHU L lim arcsin(2 X— 4)
MPEAMETHOU x—>2 xt—4

001acTH 3HaHUS U
METOJI0OB MaTEMATH-
YeCcKOro aHajimsa
JUIS TIOCTAHOBKH M
pEIIECHHUS] KOHKPET-
HBIX MTPUKJIAIHBIX
3a71a4

3apanue 3. Chopmynupyiite HEOOXOUMOE YCITOBHE
KcTpeMyMa (DYHKIIMH OIHOU IMePEeMEHHOM.

3agaua 4. KakoB reoMeTpu4ecKuil CMbICI
OTIpeIeTICHHOTO MHTETpaja OT JaHHOW (PyHKITUHU B
JTAHHOM MHTEPBAJIE B IEKAPTOBOM CUCTEME KOOpAUHAT?

3ananme 5. [Togymaiite, C TOMOIIBIO CPENICTB KAKOTO
paszena MaTeMaTHKH MOYKHO PEIIUTD CIEAYIONIYIO
3amauy.

«/1nst yOopku cHera Ha yJauIllaX ropoja UCIOIb3yITCs
cHeroyoopouHsie MamHbl. OHU PaOOTAIOT B TCUCHHE
CBETJIOIO0 BPEMEHH CYTOK C 6 110 18 4acoB ¢ MOCTOSIHHOM
CKOPOCTBIO y6opku cHera 400 (/). V3MeHeHue 00beMa
CHCT'a, BbIMaJAar0IICTO Ha YJIUIBI ITOpoJa B TOpOAC B

TCYCHHUC CYTOK, MOXXHO OIIHNCATh

ds

2
— =120 -5t ,
ypaBHeHuem 1 rz[eSU:I

— o0beMm cHera (B
M°), BBIIABILETO 3a BpeMsi / (B yacax), 0 < <24. B
moMmeHT Bpemenun! = 0 Ha yimuiax ropozaa sexut 1000 M

cHera. Y CTaHOBUTE COOTBETCTBHE MEXIY BPEMEHEM f U

S{Ij . »

00BEMOM CHETa, JISKAIIETO Ha YJIUIAX ropoja

CocraBbTe MAaTCMaTUICCKYI0 MOJICIIb 3TOU 3aaa4u u
peure €€.




CTpyKTypHBIii [Inanupyemblie

3JIEMEHT pe3yNbTaThI OueHouHbI€ CpeACTBa
KOMIIETEHIINH oOyueHus
Bnanerts - HaBBIKaMH UCNOb- | IIpumepusie npakmuueckue 3a0anus

30BaHUSA JIOTHYECKH
BEPHO, apTyMEHTHU-
POBaHO U SICHO CTPO-
UTh YCTHYIO U MTUCh-
MEHHYIO peYb Ha
PYCCKOM $I3BIKE, TO-
TOBUTH U PEAAKTH-
pOBaTh TEXHUYECKUE
TEKCTHI C
MaTeMaTH4eCKOM
CUMBOJIMKOM WIH
dopmymnamu, myo-
JUYHO TPEJCTABIIATh
COOCTBEHHBIC U U3-
BECTHBIC HAyYHBIC
pe3yabTaThl, BECTH
JTIMCKYCCHH,

- HaBBIKAMU U
METOIUKAMH
000011IeHUSA
pe3yJIbTaToOB
perenus

3ananue 1. Cucrematuzupyiite 1 0000muUTE BCe
KJIFOUEBbIE MTOHATHS U MIPUEMbI PELICHHS TUIIOBBIX 3a]a4
no teme «lIponsBogHas» u «lIpuMeHeHrne nporu3BOIHON
pu uccienoBannu GpyHkiuii». Pesynprar ohopmute B
BH/JIC TAOJIMIIBI.

3anaua 2. /{14 pemieHus 3a1auun crenanTe
CXEMaTHUYECKHI YepTeX U MOITyduTe (PYHKIIMOHAIBHYIO
3aBHCUMOCTH 110 YKa3aHUIO K 3a1aue. Haiinure obnactpb
OIpeIeNIeHUs 3TOM (DYHKIIMU MO CMBICITY 3a/1a4H.
Beruucnure 3HaueHUS 3TON QYHKIUH IPH TPEX
pa3IMYHBIX 3HAYCHHUX apryMeHTa. Mccnenynire
(GyHKIHMIO HA HAUOOJIBITIEE M HAMMEHBIIIEe 3HAUCHUS.
OTBeThTE HA BOIPOC 3aJa4H.

«Ceuenue ToHHENA UMeeT GopMy IPSIMOYTOIbHUKA,
3aBEpPUICHHOT0 NOJyKpyroMm. [lepumetp ceuenus 18 m.
[Ipu xakoMm paauyce NOJyKpyra Iouaab cedeHus oOyner
HauOOJbIICH?»

O0o3Ha4bTe pasnyc MOJYKpyra 4epe3 » U BBIpa3uTe
IUIOIIAJb S cedeHus Kak QyHKIHIo oT 7': § = S(r).

3ananme 3. Ha xakol BbICOTE T HAJl IEHTPOM KPYIJIOTrO
CTOJIa PaJinyca a CJIeTyeT IOMECTHUTH JIAMITY, YTOOBI
OCBEIIIEHHOCTh Kpasi CToJa Obl1a HanOOoIbIIeH?
(CamocTosTENBHO NPOaHATIM3UPOBATh - 3HAHUS, METOBI
KaKoro pa3Jieyia MaTeMaTHKH TOTPEOYIOTCS TSl pelieHuUs
JTAHHOU 3a71a4M).

HHK-I - YME€HME€ HUCII0JIb30BATH OCHOBHBLIC 3aKOHbI €CTCCTBCHHOHAYYHBIX TUCIHUIIJIMH B

HpO(l)eCCI/IOHaJIbHOﬁ ACATECJIBbHOCTH, IPUMEHATH MECTOABI MATEMATHYICCKOI'O aHAJIN3Aa U
MOACTUPOBAHUA, TEOPETUICCKOI'O H IKCIICPUMCHTAJBHOI'0O HCCJICTOBAHUA

3HaTh

- OCHOBHBIC TIOHSATHS
1 METOJIbI
JIMHENHOM,
BEKTOPHOMU anreOpbl
1 aHATUTHYSCKOMN
T€OMETPHUH;

- OCHOBHBIC ITIOHATHA
U MCTOABI

TeopeTuyeckue BONpockl AJs 3a4€Ta M IK3aMEHOB
1 kypc 3umMHss ceccud (3a4eT)

1. Martpuupl u aeiictBug Hag HUMHU. CBOMCTBA AEHUCTBUI
HaJl MaTpUIIaMHU.

2. Omnpenenurenun I u II mopsinkos. Onpenenurenu n
MOpsiJIKa U UX CBOMCTBA.

3. Cucrembl JNHHEHHBIX anreOpanvecKux YypaBHEHUU
(CJIAY) 1 ux 3anuch B MAaTpUYHOM BHJIE.




CTpyKTypHBIii [Inanupyemblie
3JIEMEHT pe3yJIbTaTh OueHouHbI€ CpeACTBa

KOMIIETEHIINHT oOy4eHus
MaTEMaTHIECKOTO 4. OOpaTHast MaTpuIla U €€ BEIYUCIICHHUE.
aHaNN3a; TEOPHH 5. Pemenusa CJIAY maTpyU4HBIM METOAOM.
NPEeNoB H Herpe- 6. ®Dopmynsl Kpamepa
PHIBHBIX (hyHKITHH, 7. CKaimpHoe MPOU3BEJICHUE [JIByX BEKTOPOB M €ro

CBOICTBA.

AupdepeHnmabHo- 8. BekTtopHOe Tmpou3BENECHHUE [IBYX BEKTOPOB M €ro
r0 U UHTETPAIbHOTO CBOICTRA.
MCUHUCIIEHUs PyHK- 9. CMeIIaHHOE MPOU3BEACHUE TPEX BEKTOPOB M €ro
LM OJHOM U He- CBOICTBa.

CKOJIBKHX TIEPEMEH-
HBIX, TEOPUH
OOBIKHOBEHHBIX

Qg depeHIraIbHbIX
YPaBHEHUH U CUCTEM
Qg depeHraIbHbIX
YPaBHEHU;

- OCHOBHBIC ITIOHATUA
" MCTOABI TCOpHUU
BEPOSTHOCTEUN U
CTaTHUCTUYECKOTO
aHaM3a
pe3ynbTaToB
JKCIIEpUMEHTA

10. OcHoBHAas uues aHAJIUTHYECKOH
IIPUMEHEHHUE BEKTOPHBIX IPOU3BEICHHI.

11. IIpsmas Ha mmockocTh. PaznuunHble BUIBI ypaBHEHUI
IIPSIMOM Ha IUIOCKOCTH.

12. Yroa Mexay NpsAMbIMU Ha TUIOCKOCTU. PaccTosinne ot
TOYKH J0 NPSAMOM Ha IJIOCKOCTH.

13. DJIIUIIC ¥ €ro CBOMCTBA.

14. Tuniepbona u e€ cBolicTaa.

15. ITapabomna u e€ cBOCTBA.

16. Ilmockocte B mpocTpaHcTBe. Pasnuunble
YPaBHEHUH MJIOCKOCTH B IPOCTPAHCTBE.

17. YT0a MexIy IUIOCKOCTAMH. PaccTostHue OT TOYKHU 10
IIJIOCKOCTH.

18. Ilpsmass B mpocrpaHcTBe.  Pasnuynble
ypaBHEHUH NMPAMON B TPOCTPAHCTBE.

19. B3auMHOE pacnoJIOKEHUE IUIOCKOCTH M IPSIMOU B
IIPOCTPAHCTBE.

20. IloBepxHOCTH BTOPOTO MOPSIKA.

21. KpuBas B mpocTpaHCTBE.

22. @ynkius. Crioco6s! 3aaanus. O0nacTh onpeaeneHus.
OcHoBHBIE 35IeMeHTapHbIe G YHKIIMH, UX CBOMCTBA,
rpaduKu.

23.Tlpenen ¢pynkuuu B Touke. [Ipexen pynkimm B
6eckoHeuyHOCTH. OJHOCTOPOHHHE MPEICIIBI.

24. beckoHeyHO MaJible M OECKOHEYHO OOJIbIIINe
¢byHKIMH, CBSI3b MKy HUMU. CBOWCTBA OECKOHEYHO
MaJIbIX (DYHKITH.

25. Teopemsl 0 nipenenax. Packpeitue
HEOIPEICTICHHOCTE.

26.3aMeuaTenbLHbIE MIPEaCIIbI.

27.CpaBHEHHE OECKOHEYHO MAJIbIX (PYHKITUH.
DKBHUBaJICHTHbIE OECKOHEUHO MaJible (DYHKIUH U
OCHOBHBIE TeOpeMbl 0 HUX. [I[puMeHeHne k
BBIYHCIICHUIO TIPEJIENIOB.

28. HenpepwsIBHOCTH GyHKIIMU B TOUYKE. TOUKM pa3pbiBa U
uX Kiaccuukanus.

29.TIponsBoaHast PyHKIINH, €€ TEOMETPUIECCKUN U
(bu3NYECKUl CMBICIL.

30. YpaBHEHHMS KacaTeIbHOW U HOPMAJIU K KPUBOM.
JuddepenunpyemMocTs GYHKIIUU B TOUKE.

TCOMETPHH,

BHUJIBI

BUJBI




CTpyKTypHBIii
AJIEMEHT
KOMIIETEHIINH

[Inanupyemblie
pe3yNbTaThI
oOy4eHus

OneHouHbIE CpeCTBA

31.IIpon3BoiHast CyMMBI, pa3HOCTH, IIPOU3BEICHNUS,

gacTHOTO ¢yHKIMHA. [Ipon3BOHAS CIOXKHOM 1
o0paTHON (HyHKIHH.

32. JuddepennrpoBanne HESIBHBIX U TapaMETPHUECKHI

3aaHHbIX (QyHKUMd. Jlorapupmudeckoe
mudpepeHnmpoBaHue.

33. IIpon3BOIHBIE BBICIIHUX MTOPSIKOB.
34. Muddepennman Gyakiuu. I'eomeTprudeckuii CMbICI

muddepennmana. OCHOBHBIE TEOPEMBI O
mudepeHnmranax.

35.Ilpumenenue nugdepenimana K npuoImKeHHbIM

BBIYHCIICHUSAM.

36. OcHOBHBIE TeopeMbl AU PepeHIInaTHLHOTO

ucuucienus: Poms, Jlarpanxka u Komu.

37.1IpaBuno Jlonurans.
38. YCoBUSI MOHOTOHHOCTH (DYHKIIMH. DKCTPEMYMBI

¢bynkuii. HeobxoauMoe u 10CTaTOYHOE YCIOBUS
KCcTpeMyMa () yHKITHH.

39. HanGombIiee 1 HauMeHblIee 3Ha4eHus1 YHKLIUU Ha

OTpE3Ke.

40. Beimyknocts rpaguka ¢pynkunu. Touku neperuda.

41.

42.

43.

44,

45.

46.

47.
48.

49.

50.

51.
52.

Heo0xoauMoe u 10cTaTouHOE YCIOBUS TOYCK
neperuoa.

AcumnToThl Tpaduka GyHKIIUH.

1 kypc 3umHss ceccus (3a4er)

[TepBooOpasnas. HeompeneneHHbI WHTErpall U €ro
cBoiicTBa. TabmuIia OCHOBHBIX HHTETPAJIOB.
OcCHOBHbIE =~ METOABI ~ MHTEIPUPOBAHUA:  3aMEHA
MEPEMEHHON U UHTETPUPOBAHUE IO YACTSIM.
OnpeneneHHblid MHTETpal KaK Mpeaesl HHTErpaibHON
CYMMBI, €r0 CBOMCTBA.

®opmyna Herorona — Jleiibnuma. OCHOBHBIC
CBOMCTBa ONPEIETICHHOTO UHTErpaa.

Boruncnenue omnpeaeneHHOro UHTerpaia (3aMeHa
MEPEMEHHON,  WHTErPUPOBAHUE  TIO  YaCTSIM).
WuTerpupoBanrne 4YeTHBIX W HEUETHBIX (PYHKUIHUN B
CUMMETPUYHBIX MIpe/ieliax.

HecoOcTBeHHbIe HHTETrpaIbI.

l'eomerpuueckne ©  QuU3MUECKHE  TPUIIOKEHUS
ONpEIEICHHOT0 UHTETpaa.

Oo6nactn onpeeaeHus DHII. [Ipenen,
HernpepbIBHOCTh. CBOMCTBA (DYHKIIMI, HEMPEPHIBHBIX
B OTPaHUYEHHOW 3aMKHYTOH 00JacTH.

YacTHble MPOM3BOJAHBIE MEPBOrO MOPSAAKA, HX
reOMETPUUYECKOE UCTOJIKOBAHHUE.

YacTHbIE TPOU3BOJHBIE BBICIIUX MOPSIKOB.
Huddepenuupyemocts u monHbli  auddepennnan
¢byakuun.  MHBapuaHTHOCTH  (OPMBI  TIOJIHOTO




CTpyKTypHBIii
AJIEMEHT
KOMIIETEHIINH

[Inanupyemblie
pe3yNbTaThI
oOy4eHus

OneHouHbIE CpeCTBA

53.

54.
55.
56.
57.
58.

59.

60.

61.
62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.
75.
76.
77.
78.

mddepennnana.

[Ipumenenue TTOJTHOTO muddepennmana K
OpUONMKEHHBIM — BbIYHCIeHUIM. J{uddepenuans
BBICILIMX HOPSIIKOB.

IIponsBoaHas CJIOKHOM byHKIMN. ITonnas
IIPOU3BO/IHASL.

JuddepenurpoBanue HesBHOM (QyHKIIUH.
KacaTenpHast 10CKOCTh U HOPMaJlb K TOBEPXHOCTH.
DKcTpeMyMm GbyHKIMN JBYX MIEPEMEHHBIX.
Heo6xoanMoe u 10cTaToOyHOE YCIOBUE SIKCTPEMYMA.
HauOonpiiee M HauMeHbllee 3HauCHHUS (DYHKIUH B
3aMKHYTOM 00JIaCTH.

Juddepennunanbabie ypaBHEHHS: OCHOBHBIC TIOHATHSL.
3amaun, mnpuBomAmmue K auddepeHInanbHbIM
YpaBHEHHSIM.

Teopema  CymeCTBOBaHUSI U €JUHCTBEHHOCTH
pemeHus qudGepeHIaIbHOr0 YpaBHEHUS.
VYpaBHEHUs ¢ pa3IeNAIOMUMKCS IEPEMEHHBIMH.
Onnoponuele  muddepeHranbHble  ypaBHeHHS |
HopsiKa.

JIunelinble ypaBHeHMs. Y paBHeHU bepHyiuu.
VYpaBHeHue B MOTHBIX AuddepeHnanax.
Juddepennunanbabie ypaBHEHUST BBICHIUX MOPSIKOB:
OCHOBHBI€ ITOHATHUS.

YpaBHEHUsI, JOITYCKAIOIUE TIOHMKEHHE MOPSAKa.
Jluneiinpie nuddepeHImanbHbie YpaBHEHUS BBICIITUX
nopsiikoB. Muterpuposanue JIOAY ¢ nmocTossHHBIMU
kod(urmeHTaMu.

Jluneitapie HeogHoponueie Y. CtpykTypa 0011ero
pewenust JIHY.

Meton BapHaliuil MPOU3BOJIBHBIX OCTOSHHBIX.
HNuterpupoBanue JHAY c MOCTOSIHHBIMH
Kod(p(UIIMEHTAaMH ¥ TPABOW YACThIO CHEIHAIBHOTO
BUJIA.

Cuctemsl nuddepeHmanbHbpIX ypaBHeHUd. Teopema
CYIIECTBOBAHMS U €JUHCTBEHHOCTH pelueHus. Meron
UCKJIIOUEHHUS] JJIsl PpeIIeHUS HOPMAJbHBIX CHUCTEM
mudpepeHInaTbHBIX YPaBHEHUHN.

1 kypc JeTHsIA ceccust (IK3aMeH)

DNeMEeHThI KOMOMHATOPHKHU: MepEeCTaHOBKH,
pa3MelieHusl, CoueTaHusl.

OCHOBHBIE  TIOHSATHUSI ~ TEOPUU  BEPOSTHOCTEHU:
WCIIBITAaHUE, COOBITHE, BEPOSATHOCTH COOBITHS.
JleicTBus HaJ COOBITUAMU. ANreOpa COOBITHIA.
TeopeMbl CIOKEHUSI U YMHOXKEHHS BEPOSTHOCTEM.
BeposiTHOCTh MOsIBIIEHUST XOTS OBI OJTHOTO COOBITHSL.
dopMyita moaHOM BeposaTHOCTH U dhopmyna baiieca.
Cxema bepuymn, dopmyna bepnymn,




CTpyKTypHBIii
AJIEMEHT
KOMIIETEHIINH

[Inanupyemblie
pe3yNbTaThI
oOy4eHus

OneHouHbIE CpeCTBA

79.
80.

81.

82.

83.

84.

85.

86.

87.

HaMBEPOSITHEHINIEE YUCIIO TOSBICHUN COOBITUS A B
cxeme bepnymnu.

[Tpubnmxennsie Gpopmyisl B cxeme beprysnu.
JluckperHass ciydaiiHas BeJIMYMHA M CIOCOOBI €&
3ananusi. DyHKUMS pacnpeneneHus.

MaremaTuueckoe OXUJaHWE TUCKPETHOM CIlydalHOU
BEJIMYUHBI U €TO CBOMCTBA.

Jucnepcusi TUCKPETHOM CIydailHOM BEJIMYUHBI U €€
cBoiicTBa. CpefiHee KBaIpaTHUECKOE OTKIIOHEHHE.
HenpepbiBHasi caydaitHas BenuunHa. (CBoiCTBa
(byHKIMN pacnpeeNeHHs.

[[110THOCTP BEPOSITHOCTU HEMPEPHIBHOM CIIy4alHOU
BEJIMYMHBI U €€ CBOMCTBA.

UYucnossie XapaKTEepUCTUKHU HEIPEPBIBHBIX
CIIy4alHBIX BEJIMYUH.

PaBHOMepHBIi u MOKa3aTeIbHBIN 3aKOHBI
pacrpeiesieHUst HePEPhIBHBIX CIyYalHbIX BEJIMYUH.
HopManbHblii 3aKOH pacipenesieHus U €ero CBOMCTBa

2 Kypc 3uMHSA ceccus (3K3aMeH)

VYmeTb

— pemarp 3amadu
o M3y4aeMbIM
TEOPETUUECKHI
paszznenam;

— 0o0cyxmarthb
CrocoObl

3P PEKTUBHOTO
perieHus

Qg depeHIaIbHbIX
ypaBHEHUH H  UX
CHCTEM; OIIPEIeIIsATh
3¢ PeKTUBHOCTD
pelieHus  3aJauH,
MOJTy4YE€HHOTO c
MIOMOILBIO
YHUCIIEHHBIX
METO/IOB;
pacrno3HaBaTh

3 PeKTUBHBIE
pe3yNbTaThl
00paboTku
SKCIIEPUMEHTAIIbHBIX
TAHHBIX oT
Hed(h(PEeKTUBHBIX

Hpumepubte npakmuiueckue 3a0aHUA O IK3AMEHO8 U

3auema:

1. Pemmuts marpuunoe ypaBHenue X+3(A-B)=4C, rue

o 2) o e )

b 2 M

2. Pemuth cucTeMBI JIMHEHHBIX anreOpanyecKux

ypaBHeHHi 1o popmynam Kpamepa, MaTpuaHBIM

MeTOoJI0M, MeToJoM ["aycca:

3. JlaHbl KOOPJIMHATHI BEPILIMH MUPAMHUIbI

3x, +4x, +2x, =3
2x, —x, =3x,=-3

X, +5x, +x;, =2

A A, A A, .

A4(1;3;:6), 4,(22;1), 4,(-1;01), 4,(—46;-3).

Haiitu: 1) nuny pebpa

A4y 2) yroa Mexny pedbpamu

Ad A4,

A AA,A 4)

3) yron mexay pedbpom Ad g rpaHplo 1725

IJIOIAb TPaHu

4,

A1A2A3; 5) 00beM UpaMUIBL.

B tpeyronpauke ¢ BepmmHamu A(2,1), B(5,3), C(-
6,5) HAWTH JJIMHY BBICOTHI U3 BEPITUHBI A.




CTpyKTypHBIii
AJIEMEHT
KOMIIETEHIINH

[Inanupyemblie
pe3yNbTaThI
oOy4eHus

OneHouHbIE CpeCTBA

5. Hanmcarb kaHOHHYECKME U TAPAMETPUUECKHE
YpaBHEHUS MPSIMOM, TPOXOAAIIEN YEPE3 TOUKHU
M(2,1,-1) u K(3,3,-1).

6. CocTaBHUTh YpPaBHEHUE IUIOCKOCTH, TPOXOIAIIECH
gyepes Toukn A(1,0,2), B(-1,2,0), C(3,3,2).

7. [oxa3atrb, 4TO MpsIMbIC MTapaslIeIbHBIL:

8. Berunciure npeaesnsl:

. . 3x-arcsin2x .
a) lim . im """ B)
xow x +3x° +2x x>0 cOS X —COS”~ X
_ A2x—-1-4/5
lim—M——-

x—3 x_3

_ 4
Aoy 6)

9] dy 9] 4x—x?
9. Hatiure d_ s QyHKIUN: a) y=e . 0)
X

x=ctg2t,
y = In(sin 2¢).

10. Beruucnurs: (1 - i)28.
111. HaiiTn Heonpenen€HHbIA UHTErpa:

a)J.sinsx.COSsxdx,6) J‘(I_C.OS)SZ de) J‘(2x+5).exa’x.
X —Smx

J20
J- xdx '
2 \/X2+5

13. Halitn momans ¢Gurypsl, orpaHUYeHHOMN

12. BeIunCIUTh ONpPEEIIEHHBIN HHTErpal

2
muausME: X =4, YT =4x.

14. HaiiTi 1 mOoCTpOUTH 001aCTh OnpeaeneH s (PyHKIH
u=49-x"-y> +(x-y)’

15. Hatitn mosubiii muddeperman GyHKIuu:

z=x> Iny—sin2xy.

16. HaiiTu yacTHbIE TPOU3BOAHBIE MEPBOTO MOPSIAKA

dyrkumn: z =5x"y +1n(x +4y).

17. Hanncatp ypaBHEHHUE KacaTeNbHON INIOCKOCTH U

HOPMAaJIH K IOBEPXHOCTH Z =/ X~ + )~ B Touke (3, 4, 5).




CTpyKTypHBIii
AJIEMEHT
KOMIIETEHIINH

[Inanupyemblie
pe3yNbTaThI
oOy4eHus

OneHouHbIE CpeCTBA

18. Pemmre 3amauy Komu: ycos? xdy = (y2 + l)dx ,
»(0)=0.

19. Haiimute obmiee pemenne nuddepeHmaibHoro

ypaBHenust V' +V =&,

20. Pemuth ogHOpOAHYIO cucTeMy AuddepeHIInaTbHBIX
YpaBHEHUM:

x'=6x-y,
y' =x+4y.

21.TIpu  pmocraBke ¢ 3aBoma Ha  ©6azy 1000
pPaaMONIPUEMHUKOB, ¥ 55 BBILLIN U3 CTPOA Jamiibl. Hailtu
BEPOSITHOCTH TOTO, YTO B3SIThI Hayauy NPUEMHUK OyseT
UCIIPABHBIM.

22. IlpyHuMaeM BEpOSTHOCTH POKIACHUS MaTbYuKa U

JIEBOYKM paBHbIMU. HaliTu BEpOATHOCTH TOTO, YTO CpENU
10 HOBOPOXKIEHHBIX 6 OKAXKYTCSI MAIbUMKAMH.

23. JlaH 3aKOH pacnpeAesieHus] JUCKPETHON CIydailHON
BEJIMYUHBI:

Xx: | 110 | 120 | 130 | 140 | 150

p: [01]02]03]02)|02

BBIYUCIIUTHL €€ MATCMATUUCCKOC OKUJaHNUC, TUCIICPCHUIO U
CpCAHCC KBAAPATUICCKOC OTKIIOHCHHUC.

24. Jlana ¢pyHKIMS pacripeieieHus] HeIPEephIBHOM
CIIy4allHOM BeIMYMHBI X

0 npu x<0
025x>(x+3) npu O<=x<=1

F(X): 1 npu x>1

Haiitu mmotHOCTS pactpenenenus f(x), mocTpouTs ee
rpaduK, BEpOSITHOCTD MONAAaHUS B 33/1aHHBIA HHTEPBAJ

[0,5; 2], Mx, Dx, O,

Bnanets

- IPaKTUYECKUMHU
HaBBIKAMH
HCIIOIL30BaHUs
MaTeMaTHYECKUX
MOHATHUIH U METOIOB
(M3y4aeMbIX

Ilpumepnuie npukiadnvle 3a0auu u 3a0anus
3agaua 1. [Iposeputs, nexat mm Touku 4 (3 0:1),
B(4;4;6)

, €(2:2:3) g (10:14:17 ) B ONHOI TIIOCKOCTH.

3anaua 2. [Ipy NOCTpOCHUM BUCSYETO MOCTA YEPE3 PEUKY




CTpyKTypHBIii [Inanupyemblie
AJIEMEHT pe3yNbTaThI OneHouHbIE CpeCTBA
KOMIIETEHIINH oOyueHus
a3/JeNoB «Tuxas» U BbISICHEHUH HAJCKHOCTH COOPY>KEHUS
2

MaTeMAaTHKH) [PH CTYJIEHTBI CTPOHOTPSIIa CTOIKHYJIHNCH C pELIEHUEM
peLICHIH crleyloleit 3a1aun:
MPUKJIAIHBIX 33]1a4;
- HaBBIKAMM Tpoc, noaBenIeHHbIM 3a ABa KOHIIA HA OAMHAKOBOM
0boOIeHHs BBICOTE, MMeeT popMy Ayru napabossl. PaccrosHue
pe3ynbTaToB

MEXy TOUYKaMH KperuieHus paBHo 24 M. ['myOuna

CIICHUS

P ’ nporuda Tpoca Ha PacCTOSHUU 3 M OT TOUKH KPETIICHHS
pe3ynbTaToB
06paboTKu paBHa 40 cm. Onpenenutsb riyOuHy Iporuda Tpoca
CTAaTHCTHUYECKOTO MOCCPCANHE MCIKY KPCIIJICHUAMMU.
IKCIIEPUMEHTA; -
- crIocobamu 3agaua 3. Haiitu paGory cumsr £ = (1:2:5)
OIICHUBAHHUS

3HaYUMOCTHU U
MPAKTUYECKOU
MPUTOTHOCTH
MOJTy4YEHHBIX
pe3yiIbTaToB

SJICKTPOCTATUYCCKOI'O IMOJIA, IO NECPEMECIICHUIO

ANEKTPUYECKOTO 3apsiia U3 TOUKH M, = (O’ 4 2)

M, :(4; 7; 4)

B TOUKY

. X—COSXx

lim———

3ananue 4. [lokaxuTte, 4TO MPEIEN > X +C0SX HE MOKET
OBITH BBIYUCIICH MO TipaBuiy Jlonuramns. Haiinure aToT

MpeAeI JPYruM CIIocoOoMm.

3ananme 5. 3aBUCUMOCTb IYTH OT BPEMEHU MPHU
MPSIMOJIMHEHHOM JBM)KCHUU TOYKHU 3a/1a€TCsl ypaBHEHHUEM

1
s=§t3+2t2—3,r/:[e S-TyThb BM, a ! BpeMs B C.

Brrunciinte ee CkopocTh M YCKOPSHHUE B MOMEHT BPEMEHHU
t=A4c.

4

x)=3-x" § ero ToUKE

3anauva 6. K rpaduxy pysHxiun f(
abcuuccoit ™ = 'nposeena kacarenbHas. Haiftu niuomans
TPEyroJibHUKa, 00pa30BAaHHOTO KacaTeIbHOMW U
OTpE3KaMH, OTCEKaeMBIMHU €H0 Ha OCSX KOOPIMHAT.

3agaya 7. B napke aTTpakiioHoB ropoaa N oUH U3
OTPE3KOB TPACKTOPUM JIBUKEHUS 110€3/1a B
«AMEPHKaHCKUX TOpKax» MPEICTaBIIIET COOO0M

CHHYCOMTY: s(t) = Asin(wt+ ¢,)

HU3BCCTHBIC YHCIIaA.

,Tne A, pou @ —

Onpenenurts yroyl HakJIOHa K TOPU30HTY ITOCETUTENS
aTTpakuuoHa J[. B MOMEHT BPEMEHH | €ro IBUKECHHUS 110
3TOMY OTPE3KY.




CTpyKTypHBIii [Inanupyemblie
3JIEMEHT pe3yNbTaThI OueHouHbI€ CpeACTBa
KOMIIETEHIINH oOyueHus

0) ITopsinok npoBeneHUsi NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJM U KPUTEPHH
OLICHUBAHMSA:

[TpomexyTouHast aTTecTamus 1Mo AUCIUIIIHHE «MaTeMaTukay BKII0YaeT TeOPETUICCKHIE
BOTIPOCHI, TTO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHHSI O0YJAIOIIMMHUCS 3HAHUM, U TIPAKTUUYECKUE
3a/laHusl, BRISIBIISIONINE CTETICHh CPOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, POBOIUTCS B opme
3aueta (1 cemectp) u B hopme dKk3ameHa (2 u 3 cemecTp).

DK3aMeH N0 JaHHOM JUCUUIUIMHE IPOBOAUTCS B YCTHOH (popMe MO IK3aMEHALMOHHBIM OHIIeTaM,
KaKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U JIBA IPAKTUUECKUX 3aJIaHUS.

Iloxa3zarenu u KPUTCPHUHA OLICHUBAHHUA IK3aME€HA:

— Ha OILICHKY «OTJIUYHO» — 00YyJaIOUIHIACS JEMOHCTPHPYET BHICOKHI YPOBECHb
c(OPMHPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U TITyOOKOE 3HAHUE
y4eOHOTr0 Marepuaia, CBOOOTHO BBITOTHAET MPAKTHICCKUE 3aTaHUsI, CBOOOHO ONIEPHPYET
3HAHUAMU, YMCHUSAMHU, [IPUMCHACT UX B CUTyallUAgX HOBBIIICHHOM CII0KHOCTH.

— Ha OLIEHKY «X0POILI0» — 00yYaIoUIHiics 1EMOHCTPUPYET CPEAHUN YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIEC 3HAHHUS, YMEHUS OCBOEHBI, HO IOITyCKAIOTCS
HE3HAYUTENbHBIC OMUOKH, HETOYHOCTH, 3aTPYIHEHUS [IPH AaHATUTHYECKUX ONEPALIUX,
NIEPEHOCE 3HAaHUI U YMEHMI Ha HOBbIE, HECTAHAAPTHBIE CUTYALIUU.

— Ha OLIEHKY «YJAOBJIETBOPUTEJIBHO» — 00YyJalOLINiCs JEMOHCTPUPYET OPOrOBBIH YPOBEHb
c(OpPMHPOBAHHOCTH KOMIIETEHIIUI: B X0J1€ KOHTPOJIbHBIX MEPOIIPHUATUI JTOMYCKAIOTCS OIINOKH,
IPOSIBIIAETCS OTCYTCTBHE OTJEIIbHBIX 3HAHUHN, YMEHHI, HABBIKOB, 00YUaIOIIMIACS UCTIBITHIBACT
3HAQYUTEIIbHBIC 3aTPYIHECHUS IIPA ONIEPUPOBAHUY 3HAHUSMU U YMEHUSIMHU IIPU UX IIEPEHOCE Ha
HOBBIC CUTYaLUU.

— Ha OLICHKY «HeYA0BJIETBOPUTEIbHO»— 00yJarOIIUIACs IEMOHCTpUPYET 3HaHus He 6oiee 20%
TEOPETUYECKOTr0 MaTepuaa, J0MyCKaeT CYIIeCTBEHHBIE OIINOKHU, HE MOXKET II0Ka3aTh
MHTEJUICKTYaJIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4 WIIK HE MOXKET IMOKa3aTh 3HAHMS JJaKe Ha
YPOBHE BOCTIPOU3BEACHUS M O0BICHEHUS HHPOPMAIIUH.

Ilokazamenu u Kpumepuu ouenueanus jauema:

- IS ¢AaY U 3a4eTa oOydJaronuiics mokassiBaeT copmMupoBaHHOCTh KomrieTeHmii OITK-1 u
JIIK-1 o paznenam 1-ro cemectpa, T.€. IOKa3bIBAE€T COOTBETCTBYIOIUE 3HAHUSA (110 KpailHel




Mepe, Ha YPOBHE BOCIIPOU3BEICHUS U 00bsICHEHU HH(OPMAILIUK) M UHTEJUIEKTYalIbHbIC HABBIKH
pelIeHUs MPEeAI0oKEHHBIX B TaOIUIIE 11.7a) 33124,

- 3a4eT He C/IaH, €CJIU Pe3yJbTaT 00yYeHHUs He IOCTUTHYT, O0y4JaroUIuiicss He MOXKET MOKa3aTh
3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS U 00BICHEHUS MHPOPMAIH, HE MOXKET TOKa3aTh
WHTEJUICKTYaTbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.



