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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHUs AUCUUILIINHBL «MaTemaTukay SBISETCSl 03HAKOMJICHHE 00y4aeMBIX C
OCHOBHBIMHM TMOHATUSIMH W METOJAMH BBICIICH MaTeMaTHKH; CO3JaHHUE TEOPETHYECKOW H
MPAKTUYECKON 0a3bl MOATOTOBKU CIIELIMATIUCTOB K JESTEIBHOCTH, CBA3aHHOM C HCCIeI0BaHUEM,
pa3pabOTKON M TEXHOJOTUAMHU IPOLECCOB M3TOTOBICHHS MAIIMHOCTPOHUTENBHBIX W3JIENUN, U
OCHOBAaHHOM Ha MPUMEHEHHH MAaTeMaTUYeCKOro aHalu3a W MOJENUPOBAHHUA; OBJIAJICHHE
JIOCTAaTOYHBIM YPOBHEM OOIIENPO(PECCHOHANBHBIX W NPOPECCHOHATBHBIX KOMIETCHIUH B
cootBercTBuu ¢ TpeboBanusiMu PI'OC BO mo nampaBnenuto 15.03.01 «MamuHocTpoeHue,
npodmib «MalMHbl U TEXHOJIOTHH 00pabOTKH METAJUIOB IaBJICHUEM .

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Jucnummmaa MaTemaTrka BXOJUT B 0a30BYIO Y4acTh Y4eOHOTO TJIaHa 00pa30BaTeIbHOM
MPOTPAMMBI.

Jnst  w3ydeHus  IUCHMIUIMHBI ~ HEOOXOoauMbl  3HaHWS  (YMEHHWs,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pE3yJIbTaTe U3yUCHHUS JUCITUTUIHH/ TPAKTHK:

Hucuumnnuna b1.5.09 MaremaTuka Bxoaut B 6a30Byro yacTh 610ka 1 oOpazoBarenbHOi
MIpOrpaMMBI.

W3ydenne nucUUIUIMHBI 0a3UPyeTCs Ha MIKOJILHOM Kypce MaTeMaTHKHU.

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yUSHUS TUCIUTLTNH/TIPAKTHK:
DNEeKTPOTEXHUKA U SJIEKTPOHHUKA

Mertposnorusi, cTaniapTu3anus u cepTUPUKaLL
®dusuka

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbTare ocBoeHus IUCHUIUIMHBI (Monyiisi) «MaTtemaTrukay o0y4aroniuiics: JoIKeH
o01agaTh CIeAyIOIUMU KOMIETEHIHSMMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH

OIIK-1 YMCHHUEM HUCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX IUCHUILIIMH B
HpO(i)CCCI/IOHaJ'IbHOI\/'I ACATCIIBHOCTU, MPUMCHATH METOAbI MATCMATUYCCKOI'O aHAJIM3a U
MOACIINPOBAHUA, TCOPETUYCCKOI'0 U SKCIICPUMECHTAJILHOI'O UCCIICAOBAHUA

3HaThb - OCHOBHBIE MIOHATHS U METO/IbI IMHEWHOM, BEKTOPHOH anreOpsl U
AHAJIMTUYECKON Nr€OMETPHH;

- OCHOBHBIE TIOHATHS U METOJbI MAaTEMaTHUECKOTO aHAJIN3a: TEOPUH
MIpe/IeIOB U HEMPEPBIBHBIX PYHKIMH, AUPPepeHInaTbHOro U
UHTETPAJIBHOI0 HCUUCICHNUS (QYHKIMNA OTHON M HECKOJIBKUX MEPEMEHHBIX,
TE€OpUHU OOBIKHOBEHHBIX JU((HepeHIINATbHBIX YPaBHEHUH U CUCTEM
mudhepeHIaTbHBIX YPaBHEHHI,

- OCHOBHbIE TIOHATHUS U METObl TEOPUH BEPOSTHOCTEN M CTATUCTHUECKOTO
aHaJIM3a pe3yJbTaTOB dKCIIEPUMEHTA




VYmeTb

- pemarb 3aJ1a4u 110 U3y4aeMbIM TEOPETHUYECKH pa3zeiiaMm;

- 00cy)kaath cioco0bl A3PPEKTUBHOTO perieHus TuddepeHnaaTbHbIX
YpaBHEHHI U X CHCTEM;

- onpenensaTh YO (PEKTUBHOCT PEIICHUS 3a7a9, TIOTYYSHHOTO C TTOMOIIBHIO
YHCJICHHBIX METOJIOB;

- pacnio3HaBath 3((HEeKTUBHBIC PE3yIbTAThl 00Pa0OTKH IKCIIEPUMEHTAITBHBIX
JTAHHBIX OT HEA(P(HEKTUBHBIX

Bnanets

- MPAKTUYCCKUMU HABBIKAMH HCIIOJIb30BAHUS MAaTEMATHUYECKUX TIOHATUN U
METOIOB (M3y4aeMbIX pa3/eJIOB MATEMATUKH) TIPU PEIICHUH TPUKJITHBIX
3ajau;

- HaBBIKaMHU 000OIICHUS PE3yJIbTATOB PEIICHHMS, PE3yIbTaTOB 00pabOTKH
CTaTHCTUYECKOTO IKCIICPUMEHTA,

- crioco0amM¥ OIICHUBAHUS 3HAYMMOCTH M TPAKTUYECKOHN MPUTOTHOCTH
MOJIYYEHHBIX PE3yIbTaTOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyJA0€MKOCTh JUCIUIUIMHBI cOCTaBisieT 15 3adueTHbix equHull 540 akana. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 38,8 akaj. 4acos:
— ayIUTOpHAs — 32 aKaJl. 4acoB;

— BHeayuTopHas — 6,8 aka. yacoB

— caMocTosTenbHas pabora —479,9 akan. 4acos;
— MOJTOTOBKA K Kk3ameny — 21,3 akaz. yaca
— IMOATOTOBKA K 3a4éTy — 12,6 akan. yaca
dopma aTTeCTalNH - 3a4€T, IK3aMeH

AynutopHast ) s
KOHTaKTHast pabora E 3 dopma TeKyliero
=
B aKaJl. Jacax o Bun KOHTPOJIS
Paznen/ Tema 2 (B axaz. acax) E B . p Kon
> 3 © | camocrosiTenbHOW |  yCIIEBaeMOCTH U
JUCLUTUTAHBI N [ . | kommereHIMH
2 £ paboThI MIPOMEKYTOUHOH
Tlex. mab. | mpaxr. z S aTTeCTaluu
3aH. 3aH. | O &
1. DIEeMEHTHI JIMHEWHOMH,
BEKTOPHO# anreOphl u
AHAJIUTUYECKOI reoMeTpru
CaMOCTOSITETTEHOE
U3yuCHHE
. JUTEPATYPHI —
1.1 Jluneiinas anre6pa: COCTI; BJI}gI){I/Ie
Martpunbl 1 nedcTBUs Hax - KOHCYJIBTALlUHU 110
KOHCIIEKTa
HUMH. Omnpenenurenu pemrenuto KP Nel,
«Jloka3arenscTBo
KBaJpaTHBIX MaTpHIl, paHr CBOCTE - IpOBEpKa
MAaTpPHIIBL, obpatHas OTIPEIIEITHTE koHcrekTa Nel
matpuna. Merong T'aycca 1 1 17,7 p ’ «CaoiicTBa OIlK-1
CILCHUS cHCTEM - Bemorenne KP OTIPEHEIUTEISD)
p . Nel «JIunetinasi, P ’
JIMHEHHBIX BeKTODHAS - IpOBEpKa
anredpanvIecKux Arre 6pa " BBITIOJTHEHHS
YpaBHEHHUI. Teopema aHanMTI/lE ccKas (pemenust) KP Nel
Kponexepa-Kamemmu 1
TEOMETPHSL.
Huddepenumans
HOE HCYUCIICHUE
DOI»
- BeimosHeHue KP
Nel «JIunetinas,
BEKTOpHAast - KOHCYJIBTAIUU 1O
1.2 BekropHas anredpa: p Y !
N o anreOpa u pemennto KP Nel,
JIMHEHHBIE M HEJWHEHHbIC
0,5 0,5 8 aQHATUTHYECKas! - pOBepKa OIIK-1
orepalyy HaJ BEKTOPaMH
N TEOMETpHSL. pemennss KP Nel
U MX CBOMCTBa
Juddepenimans | (4acTb — BEKTOPHI)
HOE HCYUCIICHUE
DOI»




- BeinostHeHue KP
Nel «JIunetinas,

- KOHCYJIbTAalluu 11O

BEKTOpHast pemennto KP Nel,
1.3 AHanuTH4eckas airebpa u - IpOBEpKa
TeOMETpHsI Ha TIOCKOCTU H 0,5 0,5/0,5U| 8 aHAITUTHYeCKast peuenus KP Nel OIIK-1
B IIPOCTPAHCTBE TeOMETPHSL. (gactp —
Huddepenipans aHAITUTHYECKast
HOE€ UCUHUCIICHHE reoMeTpHus)
DOII»
HUroro no pazaeny 2 2/0,5U1 | 33,7
2. BBenenue B MaTeMaTHYECKHUI
aHanu3
- BermosiHeHne KP
Nel «JIunetinas,
- KOHCYJIbTAIIUH IO
BEKTOpPHAs
pemennto KP Nel,
2.1 Ipenen u ainrebpa u - npoBepKa
HENPEPBIBHOCTH KIUHA 0,5 0,5/0,51| 10 aHAIUTHYECKAS OIIK-1
Pep (ubyH H e pemenus KP Nel
OJTHOH TIepeMEeHHOMN TeOMETPHSL.
(gactp — mpenensl,
Huddepenimans
HENPEPBIBHOCTH)
HOE HCYHCIICHUE
DOII»
- permonHeHne KP
Nel «JIuneliHas, | - KOHCYJIBTAlMU 11O
BEKTOpHAs pemennto KP Nel,
2.2 KommuiekcHble 4YHcia. anrebpa u - IpOBEpKa
Pemenne anreGpandeckux 0,5 0,5/0,51| 7,9 aHAIIMTHYECKAS pemennst KP Nel OIIK-1
ypaBHeHu# Haj nosiem C TeOMETPHSL. (gactp —
Huddepenipans KOMILICKCHBIE
HOE UCYHCIICHHE YHCIIA)
DOII»
HWroro no pazgeny 1 /11 | 17,9
3. Huddepenumanbroe
ucyncieHne (QYHKIMH — OJHOMN
TIepeMEHHON
- CaMOCTOSITEIIbHAS
31 Onpenenenue
. pabora ¢ - KOHCYJIbTallMH IO
NPOU3BOJHOW (YHKIHU B .
mutepatypoit — | pemenuio KP Nel,
touke. Juddepenunan, ero
N KOHCIEKT - IpoBepKa
TEOMETPUUYECKUIl  CMBICIL. Ganamm crers KP Nel
T'eomerpuueckuit i 0,3 0,3 4 ’ p - OIIK-1
N MPUBOSIINE K (vactp —
MeXaHUYEeCKHI CMBICTT
. TIOHSITHIO MIPOHM3BOIHEIE),
MPOU3BOJHOM. IIpaBuna .
HdepenpoBanus " MIPOM3BOIHOINY, - IpOBEpKa
A - BeinonHenue KP KOHCIIeKTa
TabJIHIIa TPOU3BOIHBIX No |
- BoinosiHenue KP | COHCYIBTALIE IO
Nel «JIunetinas, Y !
pemenuto KP Nel,
3.2 JIubdepenuupoBanue BEKTOpHas - HpoBePKa
HESIBHO M TIapaMeTpUYECKU anreOpa u poBep
o pewenus KP Nel
3aJTaHHBIX (hyHKIUH. 0,2 0,2 5 aHAJTUTHYeCcKas (gacTh — OIIK-1
Jlorapudmuueckoe TEOMETPHSL.
MOCTPOCHUE
muddepeHnpoBaHe Jubdepennmans
rpa¢uKoB
HOE HCYHCIICHUE P—
DOI» y
3.3 Uccnenosanmue
(GyHKUMH ¢ [TOMOIIBIO - BeimosHenne KP | KOHCYTIBTALHH TIO
I/}I/(l)(be CHIMAILHOLO 0,5 0,5/0,51| 8,8 Nol pemenuto KP Nel, OIIK-1
a PeHI - - mpoBepka KP Nel
VICUHCIICHHS
Uroro no paspeny 1 1/0,51 | 17,8

4. WHTerpajbHOE HCYUCIICHHE

(yHKIMU OHOU NepeMEHHOI




- BeINoJiHeHue KP

4.1 [TepBooOpaznas
F— P p Ne2 - KOHCYJIbTAIUU 1O
Y ) . «Heomnpenenenns! | pemennio KP Ne2,
Heonpenenennsit - DOBEPKA
HUHTErpaJl U €ro OCHOBHBIC 0,2 0,2 4,3 i . POBCP OIIK-1
N OTIpEeCIICHHBIN pemenns KP No2
CBOMCTBA. Tabauma
unterpan, ®HII, | (wacts — Hemocp.
HCOTIPEICIICHHBIX nuddepeHnnanbH UHTETP.)
HUHTErpajioB P p-
ble yPaBHEHUS»
- Bemosinenue KP
Ne2 - KOHCYJIbTAIUU 1O
«Heomnpenenenns! | pemennio KP Ne2,
4.2 OCHOBHBIE METOMBI i, u - IpOBEpKa
03 03 | 47 y OIIK-1
HWHTETPUPOBAHHS ompeeNeHHBIN pemenns KP No2
nnTerpain, ©HII, (4acTh - METOIBI
i depeHIanbt | HHTETPUPOBAHUS)
ble yPaBHEHUS»
4.3 OnpeneneHHblit - einonHeHue KP | - koHcynpTanuu no
UHTErpall. 3anauuy, Ne2 pemenuto KP Ne2,
NPUBOMSIINE K IIOHATHIO «HeonpeneneHHs! - IpoBEpKa
OIIPENICIICHHOT O UHTErpala. i, u peuenus KP Ne2
05 05 9 N OIlK-1
dopmyna ompeeNeHHBIN (gacTs -
Hrrorona-JleiOnunmna. uaTerpai, ©HIL, BBIYMCIICHUE
CaoiicTBa. Mertonb! muddepeHanbl | ONpesieIeHHOTO
MHTETPUPOBAHHS bl YpaBHEHIS» WHTETpaa)
- Bbinoninenue KP
Ne2 - KOHCYJIbTAITUH TI0
«Heonpenenennst | pemenuto KP Ne2,
4.4 [Mpunoxenus i, u - IpOBEpKa
P 05 0,5/0,51| 10,7 . POBED OITK-1
OIPEEIIEHHOI0 NHTETpalIa OTIpeeIEHHBIN pewenus KP Ne2
naTerpar, ©®HII, | (vacTs mpunoxeHus
muddepeHnnansH OTIP.HHT)
bl YpaBHEHHSD»
- BoinosiHeHue KP
N2,
- - KOHCYJIbTallMH IO
camocTtosTenbHoe | pemenuto KP Ne2,
4.5 HecobcrBennsie H3y4eHUe - mpoBepka KP Ne2
UHTETPaJIbL. IIpuznaxu 05 0,5/0,51| 9 JUTEPaTyphl: (uacTh HECOOCTB. OIIK-1
CXOJUMOCTH KOHCIIEKT HHTETpaJIbl)
«IIpuzHaku -IIpOBEpKa
CXOJUMOCTH KOHCIIeKTa
HECOOCTBEHHBIX
HHTETPAIOBY»
HWroro no pazaeny 2 2111 | 37,7
5. HMuddepenpansroe
UCUHUCIICHHE GbyHKIMi
HECKOJIbKHX TIEPEMEHHBIX
CaMOCTOSITENIbHOE
HU3YUYCHUC
51 Omnpenenenue Y
. JIUTEPATYypPHI:
OCHOBHBIX TIIOHSTHH.
Ilpenen M HenpepbIBHOCTH HATHCATHE poBepKa
P pep N 0,5 0,5 8,7 KOHCITEKTa POBCp OIIK-1
O®HII. OcHoBHBIE CBOHCTBA . KOHCIIEKTa
(GyHKIMH, HETIPEepHIBHBIX B «Ceoiictea
YH » HETIpep byrKwii,
3aMKHYTO# 00JacTu
HEIPEPBIBHBIX B
3aMKHYTOM
obnacti»
5.2 YacTHble POU3BOIHEIE - BbinonHenue KP
u MPOU3BOIHAS no N2 -
HaIpaBJICHHUIO. «HeonpeneneHHsl | KOHCYIBTHPOBAHHE
KacarenbHas 1iockocTs u i, u o pemienno KP
05 0,5/0,51| 9 . P OIK-1
HOpMaJh K IIOBEPXHOCTH. onpeeNeHHBIN Ne2,
I'eomerpuueckuii  cMbICI nnTterpain, ®HII, - IpOBEpPKaA
muddepennnana. [Mpuznak muddepenuunaney | perrenust KP Ne2

T depeHInpyeMocTu

BbIC YpPaBHCHUS»




5.3 IIpousBoaHas CIIOKHOU - BeinosiHeHne KP
GyHKIMY. YacThble Ne2 -
IIPOM3BO/IHbIE u «HeomnpeneneHHs! | KOHCYIBTHPOBAaHHE
JuddepeHnnansl  BHICIINX 05 05 9 i, u 3 o pemienno KP OIK-1
MOPSIIKOB. ompeeNeHHBIN Ne2,
JuddepennupoBanue nnTterpain, ®HII, - IpOBEPKaA
HESIBHO 3aJIJaHHBIX nuddepennuansy | perrenust KP Ne2
(hyHKUN] bI€ YPaBHEHUS»
- BeinosiHeHue KP
Ne2 -
54 MorsiTre o6 «Heonpvez[eneHHH KOHCYJIbTUPOBaHUE
IKCTPEMYMax GbyHKIMIT 0,5 0,5/0,51| 9 . o peueruio KP OIIK-1
MHOTHUX ITEPEMEHHBIX OTPC/ICTICHHbIN Ne2,
nnTerpain, ®HII, - IpOBEPKaA
nuddepenuuansy | perrenust KP Ne2
ble yPaBHEHUS»
Wroro no pazaery 2 2/11 | 35,7
6. OOBIKHOBEHHBIE
JuddepeHaibable YypaBHEHUS
6.1 OOBIKHOBEHHEBIE - BeinosiHeHue KP
muddepeHInaIbHbIC Ne2 -
ypaBHEHUS IIEPBOro «HeonpeneneHHsl | KOHCYIbTHPOBAHHUE
MOPSIIKA. Meronast 05 27 W, 1 o pemennto KP OIK-1
peleHus ' OIpeIeNIEHHbIN Ne2,
T PepeHIIHATBHBIX unterpan, ®HII, - IPOBEpKa
yYpaBHEHMI MIEPBOTO mupdepennuansy | pemenus KP Ne2
Hopsizika bI€ ypaBHEHUS»
- COCTaBJICHHE
KoHcrekTa «Y -
BBICIIIHX KOHCYJBTHPOBaHUE
6.2 1Y BBICHINX TIOPSIKOB, 05 28 TTOPSKOB, o pemenuto KP OIK-1
CBOJAILIUECS K [IEPBOMY CBOJALIUECS K Ne2,
MIEPBOMY», - IpOBEpKa
- BeinosiHeHue KP KOHCIIEKTa
Ne2
6.3 JIuneiinbie
muddepeHInaIbHbIC
YpaBHECHUS n-ro
o—psAl-Ka. JIunelinoe
OZHOPOJHOE  YpaBHCHHUE. - BeinosiHeHue KP
dyHmameHTampHas Ne2 -
cucTeMa PpEeLIeHHH. «HeonpeneneHHsl | KOHCYIBTHPOBAHHUE
Onpenenurensd BpOHCIiOFO. 05 28 W, u 3 o pemennto KP OIK-1
HeonnoponHoe nuHelHOE OTIpECIIEHHBIN Ne2,
ypaBuenne (JIHAY), Bun unrerpai, @HII, - IpOBEpKa
obmero peuieHus. Meton mupdepennmansy | pemenus KP Ne2
Bapualid  IPOM3BOJBHBIX ble ypaBHEHUS»
MOCTOSIHHBIX.
JluneliHoe ypaBHeHuE ¢
MOCTOSIHHBIMH
koo urmentamu
- cOCTaBJICHHE
6.4 Meroasl  pemieHUs Komcerexra .
cHcTeM «Metozpl KOHCYJIbTHPOBaHUE
0,5 28 | pewmenus cuctem | 1o pemenuto KP OIIK-1
ﬂn(bq)epel{vunaanmx Y, Ne2,
ypaHenuii 1-ro nopsa - BeinosiHeHue KP | - mposepka KP Ne2
Ne2
Wroro no pazneny 2 111
Hroro 3a cemectp 8 10/411 |253,8 9K3aMEH,3a4ET

7. DJeMEHTHI
BEPOATHOCTEN
MaTeMaTHUYCCKOM CTATHCTHKHU

TEOpUU

nu




- BeinotHenne KP
Ne3 «Teopus

- BpinosHenne KP
Ne3 «Teopus

7.1 OneMeHTbI . .
0,5 0,5/0,51| 12 BEPOSTHOCTEH. BEPOSTHOCTEH. OIIK-1
KOMOMHATOPHKU
MaremaTtuyeckas | Marematudeckas
CTaTHUCTHKA CTaTHUCTHKA»
7.2 Anrebpa  coOBITHIA.
Knaccuueckoe, - BeimoytHeHue KP
KOHCYJIETHPOBaHUE
TEOMETPHIECKOE u Ne3 «Teopus 10 demenmo KP
CTaTUCTUYECKOE 0,5 0,5/0,51| 12 BEPOSITHOCTEH. p N3 OIIK-1
OTIpeZieNICHIs] BEPOSTHOCTH. Maremarnueckas - O'Be’ <a
AkcuomMaTuka TEOpUH CTaTUCTHKA POBCP
. peuteHus KP Ne3
BEPOSITHOCTEN
7.3 TeopeMbl CIIOKEHHS H
YMHOKEHHUSI. VYcnoBHas - BermoniHeHne KP
KOHCYJIETHPOBaHUE
BEPOATHOCTb. Dopmyna Ne3 «Teopust
. N o peuenuto KP
MOJTHOM  BEPOSITHOCTH U 1 /i 15 BEPOSITHOCTEH. N3 OIIK-1
¢opmyna baiteca. Cxema MaremaTtnyeckas . O'Be’ <a
Beprnymmm, npubmmkenus CTaTUCTHUKA» POBEp
pewenus KP Ne3
Jlanutaca u Ilyaccona
7.4 JuckpeTHble u
HETpephIBHBIE  ClTy4daiHbIe -
pep 1 - BeinosiHeHue KP
BeJIMYMHBL. Psan u QyHKums Ne3 «Teopus KOHCYJIbTHPOBaHHUE
acIpenesIeHus u - N o peuieruto KP
pactip 1 1/ 15 BEPOSTHOCTEH. p OIIK-1
IJIOTHOCTb. No3,
MaremaTtuyeckas
MaremaTtnueckoe - IpOBEpKa
CTaTHUCTHKA»
OKUJaHUE W JUCIEPCHs, pemerust KP Ne3
HayaJIbHbIE U IICHTPAJIbHbIE
7.5 U3zBecTHbIE -
acrpeneNieHusT H  HX - Bemorenne KP KOHCYJIETHPOBaHUE
Encnl())BHe N3 «Teopus o yemeHFI)/no KP
0,5 0,5/0,51( 12 BEPOSITHOCTEH. p OIIK-1
XapaKTePUCTUKH. Ne3,
MaremaTtuyeckas
HopmansHoe - IpOBEpKa
CTaTUCTHKA»
pacrpezneseHue pemenus KP Ne3
7.6 MHuoromepHsie
. p - BeimosTHeHue KP -
ciryyaiiHble BEJIMYHHBL.
DVHKIHH  pacTpeeeHis Ne3 «Teopus KOHCYJTBTHPOBaHHE
e pacrip ’ 1 1/ 15 BEPOATHOCTEH. o pemenuto KP OIIK-1
CBOWCTBA. Yucnossle
ADAKTCDHCTHK MaremaTtnyeckas Ne3,
p p ’ CTaTUCTHUKA» - npoBepka KP Ne3
ONeMEHTHI TEOPHUH
7.7 OCHOBHBIE TIOHATHS, - BeinotHenue KP -
reHepayibHas Ne3 «Teopus KOHCYJIbTUPOBaHHE
COBOKYIHOCTb M BBIOOpKA. BEPOSATHOCTEN. o pewenuto KP
CTaTUCTHYECKHE  OLICHKU 0,5 0,5/0,51| 11,1 | Marematnyeckas Ne3, OIIK-1
MapaMeTpoB CTaTUCTHUKAY, - npoBepka KP Ne3,
pacripenenenus. Toueunsle -KOHCIIEKT IO - IpOBEpKa
Y MHTEPBaJIbHBIC OLICHKU pasaeny KOHCIIEKTa
- BeimotHeHue KP -
7.8 JloBepurenbHbIe
Ne3 «Teopust KOHCYJIbTHPOBaHHE
HUHTEPBAJIBI JUTSL .
HADAMETDOB  HODMANLHOO BEPOSATHOCTEM. o pemternio KP
P p P 1 1/11 15 | MaremaTudeckas Neo3, OIIK-1
pacnpenenenus. [lousitue o
CTaTUCTHKAY, - npoBepka KP Ne3,
KPUTEPHUIX MIPOBEPKU
-KOHCIIEKT IO - IpOBEpKa
CTaTUCTHYECKUX THIIOTE3
pazgeny KOHCIIEKTa
7.9 Kpuruueckas o0yiacTb, - BeinosiHeHne KP -
YpOBEHb 3HaYMMOCTH, Ne3 «Teopust KOHCYJIbTHPOBaHUE
MOILHOCTh KpUTEPHS. BEPOSTHOCTEH. o pewenuto KP
Kpurepnii coriacus 2 119 | MaremaTH4eckas Ne3, OIIK-1
Ilupcona s rumoressl o CTaTUCTHKAY, - mpoBepka KP Ne3,
HOPMaJIbBHOM -KOHCIIEKT IO -IpoBepKa
pacripeeneHun pazzaeny KOHCIIEKTa
HWroro mo pasmeny 6 8/611 |226,1
Uroro 3a cemectp 6 8/611 |226,1 SK3aMeH




HTtoro no aucumiuinHe

14

18/101

479,9

3a4€T, OK3aMCH

OIIK-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMAaTPUBAET UCIIOIb30BAHKUE B Y4eOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHH B COYETAaHHUH C
BHEAYJUTOPHON paboTOil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
obyuaromuxcs. Cornmacao 1n. 34 Tlopsigka opraHW3alliil M OCYIIECTBJICHHS JCATEIHLHOCTH IO
o0Opa3oBaTelbHBIM IporpamMmam OakanaBpuaTa Beiciiero odpazoBanus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu npoBeeHUN Y4EOHBIX 3aHSATHH 0OECIIEYMBACTCS Pa3BUTHE Y
0o0y4aromuxcsi HaBBIKOB KOMaHAHON paOOThl, MEXKINYHOCTHOM KOMMYHUKAIUM, MPUHSATHS
peLIeHN, JUACPCKUX KAdyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodeccuoHaNbHOM ASITETbHOCTH BBITYCKHUKOB U IOTpeOHOCTEN paboToaaTenei.

BriOupas Ty wim MHYIO TEXHOJOTHIO pabOThl C 00yUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BUJY, YTO HauOompiiero 3gpdexra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CJIU yYUTHIBATH LIETU
o0pa3oBaHMs, HA peAM3alUI0 KOTOPHIX JOJKHA OBITH HAaIlpaBJieHa M30upaeMas TEXHOJIOTHS,
Co-JiepKaHue, KOTOpOe MPEACTOUT MepeaaTh 00YJarOIIMMCS C €€ TOMOIIbIO, a TAK)KE YCIIOBHS, B
KOTOPBIX OHA OYJeT UCII0JIb30BaThCS.

B nameit paboTte MbI HCIIONIB3YEM CIIEAYIOLIEE.

1. TpamumuonHsle oOpa3oBaTeNbHbIE TeXHOJIOTHH. OpraHuzanus 00pa30BATEIBLHOTO
mpouecca, MOpeanojiaraeT MNPsSMYI0 TPaHCIALUIO 3HAHUW OT MpernojaBaTelis K CTYACHTY
(IpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MWIUIIOCTPATUBHBIX METOJOB OOy4YeHUS).
YueOHasi AeSITeNbHOCTh CTYIEHTAa HOCUT B TAaKHX YCIOBHSX, KaK MPaBHUIO, PEMPOAYKTHUBHBII
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[OCIENOBaTeIbHOE H3JIOKEHHE Marephaia B
JTUCITUIIMHAPHOMN JIOTUKE, OCYIIECTBIIIEMOE MTPEUMYIIIECTBEHHO BepOAbHBIMH CPEICTBAMH.

- IPAKTUYECKOE 3aHATHE, IOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
IPEJIOKEHHOMY aITOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIEcC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IIO3TAINHOTO PEIIEHUS MPOOJEMHONW 3aJaydl WM BBITOJHEHUS
yuebHoro 3ananus. [IpoekT npennogaraet COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJ€HTOB, HANIPABJICHHYIO HA BbIPAaOOTKY KOHIEMIMM, YCTAHOBJIEHHE LIeJeil U 3a1ad,
(GOpMYIHPOBKY OKHJAEMBIX PE3yJIbTaTOB, OIpPEJEeHHEe NPUHLUIOB U METOAMK PpeIIeHUs
MOCTaBJIEH-HBIX 3aJa4, IJIAHUPOBAaHUE XoJa padOThl, MOMCK JOCTYNHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TANHYI0 pPEANM3alUI0 IUlaHa pabOThI, MPE3CHTALUI0 PEe3yIbTaToOB pPabOThI, MX
ocMbIciieHre U pediekcuto. [IpumensieTcss B OCHOBHOM IS ITEpexo0/ia KOMIETEHIIMA Ha YPOBEHb
BJIAJICHUS.

OcCHOBHBIE TUIIBI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOM JI€ATEIbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpubImkeHa K ¢opmaTy Hay4dHOTO
UCClIeIoBaHMs (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbl, ONpEJeIeHHe Hay4HOH MpoOJeMsbl,
npeaMera U oOBeKTa HCCielOoBaHMA, LeNed W 3ajqad, METOAO0B, MCTOYHHUKOB, BBIIBHKECHUE
TUTIOTE3bI, 0000IIEHNE PEe3yIbTaTOB, BBIBOJBI, 0003HAUYEHHE HOBBIX MpoOiem). PesympraTom
ABJIsIeTCS yueOHast KapTa [0 MOIYII0 Hateil 00pa3oBaTebHON MPOrPaMMBI.

TBOpYECKHIT TPOEKT, MNPEANOJaralmlliii B OTIWYHAE OT MPEIbIAYIIEro, KOHEYHBIN
IPOAYKT B CJIEIYIOUIMX BapHaHTaxX — razera K UCTOPUYECKH 3HAUMMOMY «MaTeMaTHYECKOMY»
coObITHIO (TTpa3aHuK yncna «I[lu» u T.1.); «MaTemaTuyeckas» OTKPBITKA (CBOEro poaa yueOHast
KapTa, TOJIbKO He(OopMalbHO, KpaCOYHO 0(opMIIeHHAs; BUICOPOIUK «S1 Haydy Bac pemarth ...» 1
T.II.

WHpopMallMOHHBI MpPOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENIBHOCTh C  SIPKO
BBIPaXEHHON 3BPUCTUYECKON HAMPABIECHHOCTHIO (ITOUCK, OTOOP U cCUCTeMAaTH3alus HHGOpMauu
0 KakoM-TO OOBEKTe, 03HAKOMJICHHE YYaCTHUKOB IPOEKTa ¢ 3TOM MH(OpMaIUel, ee aHAIU3 U
0000111eHIE 1, HAKOHEII, TPE3EHTAIINS IO TPAKTUYECKOMY MTPUIIOKEHUIO).



3. HMHdopManmoHHO-KOMMYHHMKAIIMOHHBIE —00pa3oBaTeNbHbIe TexHONOruH. OpraHuzanus
00pa3oBaTENFHOTO TIpollecca C MPUMEHEHHEM CIEIUATHN3HPOBAHHBIX MPOTPAMMHBIX Cpel H
TEXHUYECKUX CpPEICTB paboTel ¢ wuHpopManmerd (MHPOPMALIMOHHYIO Cpeoy YHHBEPCUTETa
MOOJYC MOODLE).

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalomumxcst
[To nucuumnne «MaTemaTrkay MpeayCMOTpeHa BHEAYIUTOPHASI CAMOCTOSITeNIbHAs paboTa

oOyJaromuxcsi, MPOBOJMMAsl B BUJIE CAMOCTOSITEIbHOTO U3yYEHUS JINTEPATyphl U
MH(OPMAILIMOHHBIX PECYPCOB, a TAK)KE B BHJIE PEILICHUS TUIIOBBIX 33]1a4 [P BBITOJIHEHUU
KOHTPOJIbHBIX PaboT.

Ilpumepnvie konmponvnsvie padomot (AKP):

AKP Nel «/Iunelinasi, BeKTOpHasi ajiredpa u aHaJIUTHYeCKasi reOMeTpHs.
JudpdepenunanbHoe ucyuciaenne @OI»

3amanmue 1.

Pemute cucremy Tpemst ciocobamu: a) MaTpUUHBIM criocoboMm; 0) o popmynam Kpamepa; B)
MeroqoM ["aycca

X—2y-32=3,
3X+y—-2z=09,
2X -3y +5z2 =-4.

3aganue 2.

1) Haiizmre yron Mexny Bextopamu @ u b, ecmn @ =(2;-1), b =(-2;2).
[TocTpoiite qaHHBIE BEKTOPHI B cucTeMe KoopauHaT OXy, a Takke BEKTOPBI, H300pakatoIue:
2a+b, a-3p.

2) Vkaxure Cpeanu HWKCIIPUBCACHHBIX BCKTOPOB OPTOTOHAJIBHBIC, KOJUJIMHCAPHBIC, a TaKXKE

KOMIUTAHApHBIC: a = (— 3-1 4), b= (2,-2,1), C= [2; %; —gj d= (7,11, 8). Bpruamcnute

TUIOMIA b MTapajuieNiorpaMmMa, TOCTPOCHHOTO Ha BekTopax b u C.
3aganue 3.

Hanucars ypaBHenue npsimoit AB , ecniu A(—l; 2; 3), B(—l; 2;—1). Boruucnuth paccrosinue ot
TOYKH A 3TOU MPSIMOU J0 TUIOCKOCTH, MIPOXOIAIICH Yepe3 TOUKy B, mepreHuKynspHO BEKTOPY
N(0;-3;9).

3aganue 4.
[IpuBenuTe K KAHOHMYECKOMY BUJlY Y IOCTPOUTE KPUBYIO X2 —4x + 2y2 -4y =0

3aganue 5.

Brruucnure npenensr:



1+4x—x* . 3x-arcsin 2x )Iim\/ZX—l—x/g
x-3 '

a) Iimﬁ;ﬁi) lim 5B

x=0 X 4+ 3X° + 2X x->0 COS X — COS~ X x—>3
3aganue 6.

. d? . .2 X =ctg2t,
Haiinure 9y u —3/ Uit pyHKIMA: a) y = e, 3] g .

x dx y = In(sin 2t).
3amanmue 7.
. . 2X—7 .
CocraBbTe ypaBHEHHE KacaTeIbHOW K KPUBOM: y== 1 B TOUKE X, =-1. Hapucyiite
X i

KaCaTCJIIbHYIO U KPUBYIO.

AKP Ne2 «HeonpenesieHHblii u onpeneaennblii unterpan, ®HII, inddpepennuanbubie
YPABHEHH»

3aoanue 1. Berancanre HCOIIPCACICHHBIC HHTCTPAJIbI

1) [@+ig®sxjx;  2) jﬂdx; 3) [arcsin5xdx;  4) j'n X

VBX + X2

3adanue 2. Beruncnure onpeaereHHbIe HHTErpabl

;‘; dx;  3) j

1) |@-sin2x)’dx; 2)

O ey | §
O'-—;l—‘

3\/Zx
3aoanue 3. Haiinutre 1uiomans GUrypsl, OrpaHUYEHHON JTUHUSIMHU:
Xy=6, x+y—-7=0.

3aoanue 4. Borauciuth HeCOOCTBEHHBIHM HUHTErpal Ui YCTAaHOBUTD €0 paCXoJUMOCTb:

1) nge_XAdX; 2) j: o

0 23\/(4—X)2 .

3aoanue 5. HaiitTu u mocTpouTh 007acTh oOmpenesneHuss (QyHKIUU
z=In(4—x* —y®) —arcsin(2—y).

3aoanue 6. Haiinute dYacTHble NPOM3BOAHBIE IEPBOTO MOpsAKa (YHKIUU:

Ty

z=3xy3—sin((2+y)+X



3adanue 7. Haiinurte rpaguent ckaispHoro mois U = X* +Yy? —z% 1 ero MOLylb B TOUKe

MZ-12).

3aoanue 8. Haiitu nanMeHnbliee M HauOosblee 3HAYeHUE (QYHKIUU
Z=xX—xy+2y°+2y+1

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

3aoanue 9. Pemuts nuddepeHnnanbHple ypaBHEHHS TIEPBOM CTETICHH
A) xy'—4y—x2Jy =0.

. T
B) y'sinx =y Iny, y(;) =e

B) x(y* —1)dx + y(x* —=1)dy = 0.

3aoanue 10. Pemnth muHeiiHbIe HEOHOPOAHBIE AU PepeHnnanbHoe ypaBHEHUE C TOCTOSTHHBIMH
KO3 UITMEeHTAMH

a)y" =3y +2y=(4x+9)e”, 6) y"+4y +8y=(x+2)cos3x
3adanue 11. Peuuth 0THOPOHYIO cUCTEMY U] depeHIInaIbHbIX YPaBHECHU:

x'=6x—y,
V' =x+4y.

AKP Ne3 «Teopust BepossiTHOCTeli. MaTeMaTH4YecKasi CTATHCTHKA»

1. B ypue 12 mapos. Cpeau 3tux mapos 3 6enbix U 9 yepHbix. KakoBa BeposITHOCTb TOTO, 4TO
HayJauy BbIHYTBIN IIap OKakeTcs: OenbiM?

2. B paguoctynuu tpu muxkpodoHa. [l Kaxkaoro U3 nepBbIX ABYX MHKPO(GOHOB BEPOSTHOCTh
TOTO, YTO OH BKIIIOUEH B JaHHBIA MoMeHT, paBHa 0,45, a mis tperbero — 0,9. Haiitn
BEPOSITHOCTH TOTO, YTO B JJAHHBIM MOMEHT BKJIFOUEHBI 2 MUKPO(OHA.

3. B mponake mmerorcst Oenble 1 KOpUIHEBBIE SHIa B COOTHOIICHUH 2:3, TIpUYeM IPOHU3BOJICTBO
60% 6enbix 1 71% KOPUYHEBBIX UL JATUPYETCS THEM, MPEIIISCTBYIOUINM JIHIO MPOJAXH, a
ocTajJbHbIEe filla JaTHpylOTCcs Oosee paHHUMH uuciamu. [lokymarens 3aka3bIBaer sifia,
JaTUpyeMble JAHEM, NMPEALIECTBYIOIIUM JHIO MPOJaXH, HE3aBHCHUMO OT MX IBeTa. Kakoa
BEPOATHOCTH TOTO, UTO EMY MPOJAIAYT PEIIETKY OebIX SHIL?

4. TenedonHas cetb yupexaeHus obciyxuBaer 200 aboHeHTOB. BeposTHOCTH TOro, 4To B

T€YEHHE MMHYTBl BHYTPHU OTOM CETH KTO-TO KOMY-TO I03BOHMT, paBHa 0,7. KakoBa

BEPOATHOCTH TOTO, YTO B T€UEHHE MUHYTHI OyzieT 5 3BoHKOB? KakoBa BepOSATHOCTH TOTO, YTO B

Te4eHUe MUHYTHI OyzaeT He Oosiee 5 3BOHKOB? HaliTu HaumBeposiTHEHIEe YMCIIO 3BOHKOB B

TE€YEHHE MUHYTBHI.

3agan psn pacnpeaencHHUs ciaydaiiHoi BenumuumHbel X. HaliTh maremaTnueckoe OXuIaHUE,

JTUCIIEPCHUIO U CpeJiHee KBaJpaTuieckoe oTkioHeHue. [loctponts GpyHKIIMIO pacnpeesieHus.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

. [l HenpephIBHOM ciydaifHOW BETMUYMHBI 3a7aHa (PYHKIUS pacripeieeHus F(X). Tpebyercs

o

(2]

HaWTU TJIOTHOCTh PAcCHpeNeiICHUs f(x), MaTeMaTUYECKOE OKHMIAHUE, JUCIIEPCUIO, CPEIHEE
KBaJpaTUYECKOE OTKJIOHEHUE. BBIUMCIUTH BEPOATHOCTH TOTO, YTO OTKJIIOHEHHE CIIy4allHOMU



BEJIMYUHBI OT €€ MaTeMaTU4YEeCKOI'0 OXXHnaaHus GYZ[GT HEC 60.]]66 CpCAHCTO KBAAPATUYCCKOI'O
otkjoHeHus. [loctpouTts rpaduk GyHKITUH.

F(x) = %-(1— COS 2X)

. 3aKOH pacrnpe/esieHUusi CUCTEMbI IUCKPETHBIX CIy4YalHbIX BEJIMYUH (X ,Y) 3a/1aH TaOIuIIeH.
Haiitn xo3ddunment xoppensuuu I, W BEPOSTHOCTb IOMNAJaHHs CIIy4alHOW BEIMYMHBI

(X,Y) Bo6nacts D.

X 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}




7 OueHOYHBbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOI aTTeCcTallUuu
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl MPOBEACHUS NMIPOMEKYTOUHON aTTecTAlNM:

CtpykTypHBIT
PYITYP [Inanupyemble pe3yabTaThbl
JJIEMEHT OneHouHble CpeICTBA
oOy4deHus
KOMIIETEHINH

OIIK-1 - YMEHHUE UCIT0JIB30BATh OCHOBHBIC 3AKOHBI €CTCCTBCHHOHAYYHBLIX JTUCHHUILJIMH B npodyeccnonanbﬂoﬁ ACATCJIBbHOCTH, IPUMEHATH METOAbI
MaTEMATHYCCKOT0 aHAJIU3a U MOJACJITUPOBAHUSA, TCOPETUYCCKOTO M IKCICPUMEHTAJIBHOT0 UCCJICAOBAHUSA

3HaThb - OCHOBHBIE TIOHSTHS U1 METOBI Teopernyeckue BONPOCHI IS 32a4€Ta U IK3AMEHOB

JMHENHOMN, BEKTOPHOU anredpsl U
AQHAJIMTUYECKON r€OMETPHH; 1 kype saMBsA cecenst (3a4eT)

1. Marpuubl u aeicTBus Hag HUMU. CBOWCTBA IEWCTBUI HA/l MATPUIIAMH.
- OCHOBHBIE MOHATHUS U METOJIbI 9

2. Onpenenutenu | u Il mopsinko. Onpenenureny N MOpsSAKa U UX CBOWCTBA.
MaTEeMaTUYeCKOr0 aHaIu3a: TEOPUHU . .

_ |3 Cucremsl nunelinbix anrebpandeckux ypapHeHuit (CJIAY) u ux 3anuck B MaTpUYHOM BHUJIE.
MPE/IETOB 1 HENPEPHIBHBIX QYHKINM, | 4 OfparHas MaTpula U €€ BHYHCIEHHUE.
anddepeHIHaNIbLHOro U MHTErpanb- |5 Pemenus CJIAY MAaTPUYHBIM METOJIOM.
HOTO ucuucieHnus QyHkiui oquoit u | 6. Dopmynsl Kpamepa
HECKOJBKHX ITIEPEMEHHBIX, TEOPUHI 7. CKaHHpHOC MMPOU3BCACHUC IBYX BEKTOPOB U €TI0 CBOICTBA.
OOBIKHOBEHHBIX AH(bdepeHIHATE- 8. BexTopHOE npousBeacHue ZIBYX BEKTOPOB H €T0 CBOHCTBA.
. 9. CMemaHHOE NPOU3BEIEHUE TPEX BEKTOPOB U €TI0 CBOWCTBA.
HBIX ypaBHEHUH U cuctem audde- 9 .
. 10. OcHOBHas ujesl aHATUTUYECKOW T€OMETPHUH, IPUMEHEHHE BEKTOPHBIX IPOU3BEACHUM.

PCHIMMATIEHEIX yPaBHCHHMI, 11. IIpsimas Ha MIIOCKOCTH. Pa3zmnuHble BUABI ypaBHEHUI MIPSAMON Ha TIIOCKOCTH.

12. Yron Mexy NpsAMbIMH Ha IJIOCKOCTH. PacCTOsIHME OT TOYKH 0 IMPSAMOM Ha INTIOCKOCTH.
- OCHOBHBIE IIOHATHUS U METOJIbI .

. 13. DJIJIMIIC U €r0 CBOMCTBA.

Teopun BEPOATHOCTCH 1 14. T'unep6orna u eé cBOICTBA.
CTaTUCTHYICCKOrO aHaIn3a 15. Tlapaboina u e€ cBoCTBa.
PE3yNbTAaTOB 3KCIIEPUMEHTA 16. IInmockocth B mpocTpancTBe. PaznuuHblie BUIBI YPaBHEHHUH INIOCKOCTH B IPOCTPAHCTBE.

17. Yron Mex1y IUIOCKOCTAMHU. PaccTossHUE OT TOYKH 10 TNIOCKOCTH.

18. Ilpsimas B mpocTpaHcTBe. PaznuuHbie BUbI YPABHEHU MPAMOU B TPOCTPAHCTBE.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3ynbTaThl
0o0y4eHus

O1neHOYHBIC CPEACTBA

19. B3anMHO€ pacnoJIOKEHHUE MIOCKOCTH U MPSMOU B IPOCTPAHCTBE.

20. IToBepXHOCTH BTOPOTO MOPSIIKA.

21. KpuBas B IpOCTpaHCTBE.

22. @ynxkuus. Criocoos! 3ananus. O6nacts onpeaeneHus. OCHOBHbIE 31€eMEHTapHble PYHKIIUH, UX
CBOWCTBA, rpauKH.

23.IIpenen pynkuuu B Touke. [Ipenen ¢pyHkiuu B 6eckoHeuHoCcTH. OTHOCTOPOHHUE MTPEIEIIBI.

24. BeCKOHEYHO MaJjible B OECKOHEYHO OOJbIne QYHKIIUH, CBA3b MEX Ty HUMH. CBOHCTBA
0E€CKOHEYHO MabIX (PYHKIIUH.

25. Teopemsl 0 npenenax. PackpsiTre HEONpeIeIeHHOCTEM.

26.3aMevaTelIbHEIE MIPEAEIbI.

27.CpaBHEeHUE OECKOHEYHO MaJbIX (DYHKIHIA. DKBUBaJCHTHBIE OECKOHEUYHO Mallble ()YHKIIMU U
OCHOBHBIE T€OpeMBI 0 HUX. [ [pMeHeHne K BBIUNCIICHUIO IPEEIIOB.

28. HenpepbIBHOCTh (PYHKIIMH B TOUKe. TOUKM pa3pbiBa U UX KJIaCCUPUKALUA.

29.IIpousBoHast QyHKIMH, €€ TeOMETPHUUECKUI U (PU3NYECKUI CMBICII.

30. YpaBHeHHMsI KacaTeabHOM U HOpMaiu K KpuBoi. JluddepenumpyeMocts pyHKIIMN B TOUKE.

31.Ilpou3sBoiHast CyMMBI, pa3HOCTH, IPOU3BEACHUS, YacTHOro yHKIMA. [Ipon3BoaHas cI0KHOMN U
oOpaTHOM (yHKIUI.

32. luddepeHninpoBanmie HEIBHBIX U TapaMETPUUECKH 3a1aHHbIX QyHKIMiA. Jlorapudpmuueckoe
muddepeHIpoBaHHE.

33.IIpon3BOoIHBIE BBICIINX MOPSIKOB.

34. Iuddepennuan Gynkuu. 'eomerpudeckuii cMbic quddepennuana. OCHOBHBIE TEOPEMBI O
muddepeHmanax.

35. [Ipumenenne nuddepeHiuana K TpuOIuKEHHBIM BIUYUCICHUSM.

36. OcHoBHBIE TeopeMbl AU epernnanbHoro ucunciaenus: Poms, Jlarpamxka u Kormm.

37.1IpaBwiio Jlonurans.

38. YcnoBUs MOHOTOHHOCTH (DyHKIMHA. DKcTpeMyMsbl pyHkImii. Heo6xoanmoe u nocraTouyHoe
YCIIOBUS IKCTpEMyMa (PyHKIUH.

39. HanGomb1iee 1 HauMeHblIlee 3HaYeHUs1 PYHKIIUU HAa OTpE3Ke.

40. Bemmykitocts rpaduka pyaknun. Touku nepern6a. HeoOxonumoe u 10CTaTOYHOE YCIOBUS TOYECK




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3ynbTaThl
0o0y4eHus

O1neHOYHBIC CPEACTBA

neperuoa.

41. AcumnToThl Tpadrika GyHKIIH.

42,
43.
44,
45,
46.

47,
48.
49,

50.
51.
52.

53.

54,
55.
56.
57.
58.
59.

60.
61.

1 kypc 3umMHsAs ceccus (3a4er)

[TepBooOpaznas. Heornpeaenennsiii MHTErpall U €ro cBOMCTBA. Tabyniia OCHOBHBIX MHTETPAJIOB.
OcHOBHBIE METO/bI UHTETPUPOBAHUS: 3aMEHA IIEPEMEHHON U MHTETPUPOBAHUE 110 YACTSIM.
OmnpeneneHHbIN MHTErPall KaK MIpeie UHTErpalbHON CyMMBI, €T0 CBOMCTBA.

®opmyna HetoTona — Jleitouuna. OCHOBHbIE CBOWCTBA ONPEAECIEHHOIO UHTErpaa.
Beruucnenue onpeneneHHOro MHTErpaia (3aMeHa MEepeMEHHOM, MHTErpUPOBAHUE 110 YaCTsIM).
WuTerpupoBaHie YETHBIX M HEYETHBIX (DYHKIMI B CAMMETPUYHBIX MTpE/Ieiax.

HecobcTBeHHbIE MHTErPAIBI.

['eomeTprueckue u pU3nUYecKre NPUIOKEHHS ONPEIeICHHOI0 HHTETpaa.

Ob6nacte onpeaenenus OHII. IIpenen, nenpepsiBHOCTh. CBOIcTBa (PyHKIMI, HENPEPHIBHBIX B
OTpaHMYEHHOM 3aMKHYTOH 00J1acTH.

YacTHble MPOU3BOIHBIE IEPBOTO MOPSIKA, UX TEOMETPUUECKOE UCTOJIKOBAHME.

YacTHble MPOU3BOIHBIE BHICIIMX MOPSIKOB.

Juddepenumpyemocts 1 nmonHbli quddepennman GyHkiun. HBapHaHTHOCTH (POPMBI TOJTHOTO
nuddepennuana.

[Tpumenenue mnonHoro auddepeHnyana K OpUOIMKEHHBIM BbhlYMCIeHUAM. Juddepennuans
BBICILIUX MOPSIIKOB.

[TpousBonHas cnoxHoi GyHKuuu. [TonHas nponsBoaHas.

Huddepenunponanre HesBHON (YHKINU.

KacarenbHast IJ10CKOCTh ¥ HOPMAJIb K TOBEPXHOCTH.

OKcTpeMyM (pYHKIIMU JBYX MepeMeHHbIX. HeoOxoanmoe 1 10CcTaTouHOe YCIOBHE HKCTPEMYMa.
HauOonpIiee 1 HauMeHblee 3Ha4eHUs (PYHKIUU B 3aMKHYTOH 00JIaCTH.

Huddepenunanbuple  ypaBHEHHs:  OCHOBHbIE  NOHSTHSA.  3afaud, [NOPUBOJALIME K
TudepeHIMaIbHBIM YPaBHEHHUSM.

Teopema cyIiecTBOBaHUS U €IMHCTBEHHOCTH pellieHus: AUPPepeHInaIbHOro YpaBHEHUS.
YpaBHEHMS C pa3feNAIOIUMUCSI IEPEMEHHBIMH.
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62.
63.
64.
65.
66.
67.

68.
69.
70.

71.

72.
73.
74.
75.
76.
77.
78.

79.
80.
81.
82.

Opnnoponnsie nuddepennnanbupie ypaBHeHus | mopsiaka.

JIuneitnble ypaBHeHus. Y paBHeHUs bepHyruim.

YpaBHeHUE B MOTHBIX TU(PepeHIranax.

Juddepenunanbubple ypaBHEHUS BBICIIUX MOPSIIKOB: OCHOBHbBIE TOHATHSI.

YpaBHEHHUs1, TONyCKAIOINE TOHUKEHUE TIOPSAIKA.

Jluneitnble auddepeHnnanbHble ypaBHEHUsT BbIcIIUX mopsakoB. MurerpupoBanue JIOLAY ¢
MOCTOSTHHBIMU K03 purimenramu.

Jluneitabie HeogHopoausie Y. CtpykTypa obmero pemenus JIHY.

Merto Bapualuy nNpou3BOJIbHBIX MOCTOSIHHBIX.

HNurterpupoBanne JIH/Y ¢ nmoctosHHBIME KOA(D(UIIMEHTAMH W MPABOM YACThIO CIEIHATBLHOTO
BHJIA.

Cucrembl nuddepenimanbHbix ypaBHeHHH. TeopeMa cCyliecTBOBaHUS W €IUHCTBEHHOCTH
pemieHusi. MeToa UCKIIOUEHHUS JIS PEIIeHUs HOPMaJIbHBIX cHCTeM AuddepeHInaIbHbIX
YpaBHEHUM.

1 xkypc JeTHsAsA ceccusi (IK3aMeH)

OneMeHTbl KOMOMHATOPUKH: TIEPECTAHOBKH, Pa3MEIICHUsI, COUETaHUSI.

OcCHOBHBIE TIOHATHUS TEOPUH BEPOSATHOCTEH: HCIIBITAHUE, COOBITHE, BEPOSITHOCTH COOBITHS.
JeiictBus Hax coObITUSAMU. Anredpa cCOOBITHIA.

TeopeMsl CII0KEHU U YMHOKEHHS BEPOATHOCTEH.

BeposTHOCTh MOsiBIEHUS! XOTS ObI OJJTHOTO COOBITHS.

dopmyna nonHoI BeposTHOCTH U (opmyna baiieca.

Cxema bepuynnu, popmyna bepHyimn, HaMBEpOATHEHUIIIEE YUCIIO TTOSIBIICHUN COOBITHS A B CXeMe
bepnyiu.

[Tpubmmxenubie popmyssl B cxeme beprymm.

JluckpeTHas citydaiiHasi BeTMUMHA U criocoOBbl e€ 3aianust. OyHKIUs pacnpeeneHus..
MaremMatrnyeckoe 0KHIaHUE TUCKPETHOM CIIy4ailHOM BEJIMYHHBI U €T0 CBOMCTBA.

Jucnepcuss AUCKPETHON ciydyallHOM BenuM4MHBI M €€ cBolicTBa. CpenHee KBaapaTUYECKOE
OTKJIOHEHHE.
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83. HempepsiBHas cinydaitHast BenmudarHa. CBOWCTBA (YHKITUU PACIPEICIICHHUS.
84. I[OTHOCTH BEPOSTHOCTH HEMPEPHIBHOM CIIy4allHOM BEJIMYMHBI U €€ CBOMCTBA.
85. HucioBble XapaKTEPUCTUKU HENPEPBIBHBIX CITYYalHBIX BEJIUYHH.
86. PaBHOMEpHBIN U IOKA3aTEIbHbIN 3aKOHBI PACIIPEEICHUS HETPEPHIBHBIX CIIyYailHBIX BETUYHH.
87. HopmaibHBIN 3aKOH paCIpPEENICHHS U €r0 CBOMCTBA
2 Kypc 3uMHSAS ceccusi (AK3aMeH)

YMmers

— pflmarb 3aJadd IO H3Yy4YaCMbIM
TCOPCTUYCCKHU pPa3aciiaM;

— 00cyxnarb CIoCcoObI
3¢ (HeKTHBHOTO peteHus
T depeHMaIbHbIX YpaBHEHUH |
179 CHCTEM; OTIpeNeNATh
3(pPEKTUBHOCTh pELIEHUs 3a7auH,
MIOJTyYEHHOTO C TIOMOIIIBIO

YHUCJICHHBIX METOJIOB; paclo3HaBaTh
3¢ deKkTUBHbBIE pe3yabTaThl
00paboTKH HKCIEPUMEHTAIBHBIX
JAHHBIX OT HEAPPEKTUBHBIX

Ilpumepnvie npakmuueckue 3a0anus 013 IK3IAMEHOE U 3a4ema:
1. Pemuth MaTpuuHoe ypaBHeHue X+3(A-B)=4C, rue

{2 Y (5

2. PemuTh cuCTEMBI TMHEWHBIX alNTre0pandeckux ypaBHeHHi 1o popmyinam Kpamepa, MaTpuIHBIM
METOJI0M, MeToJoM ["aycca:

3X, +4X, +2%, =3
2X, —X, —3X; =3
X, +5X, + X5 =2

3. JlaHbl KOOPAWHATHI BEPIIUH MTHPAMHUIBI ARAA,

Al(l;:g; 6)’ A (2; 2;1)’ A (_1; 0;1)’ A (_4; 6 _3)' Haittu: 1) nmuny pebpa AR ;  2) yron
MEXIy pedpaMu Ak y Ah
3) yron Mexay pedbpom AA gy IPaHbIO AAZ%; 4) momaab rpaHu 'AlAZA3; 5) o6Bem

nmupaMubl.
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&

B tpeyroasauke ¢ BepumHamu A(2,1), B(5,3), C(-6,5) HailTu JyIMHY BBICOTBI U3 BEPIIUHBI A.

5. Hamucarh kKaHOHMYECKHE M TApaMETPUUICCKUE YPaBHEHUS MPSIMOM, IPOXOIAIIEH Yepe3 TOUKH
M(2,1,-1) u K(3,3,-1).

6. CocraBuUTh ypaBHEHHE IUIOCKOCTH, poxojsiiei yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

7. Jlokasark, 4TO MPSMBIC MAPAIIICITbHBIL:

X+y—-z=0
X+2 y-1 z
1, X-y-52-8=0

8. Beruucnure npenenst:

J— 4 . i — J—
a) lim 1+4>2< X 4;6) lim 3x-arcsin fx : B) im N2x -1 «@.
x>0 X +3X° + 2X x>0 COS X — COS” X X3 x—3

d =
9. Haiigute &y s GYHKIUHIL: a) y = e4xfx2' 5) X=ctg2t,
dx y = In(sin 2t)
10. BeraucnuTs: (1— i)zs.
111. Haiitu HeonpeenéHHbI HMHTErpa: a) j sin 3x - cos 5xdx , 0) | _1-cosx . B)
(x-sinx)*

I(2x+5)-exdx.
V20

12. BeucIuTh onpeaeIeHHbIN HHTeTpa I .
2
2 Vx“+5

xdx

o o 2
13. Haiith nmomans (UIypel, OrpaHMYeHHOH juHuAMu: X=4, Yy° =4X
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14. HaifT ¥ IOCTPOMTb 06MIACTh onpeaenennst GyHKuuu © - V 9-x*—y* +(x- y)s.

15. Haiitu monueiii muddepenunan GyHKIUH: z=x%In y —sin2xy.

16. HaiiTi dacTHble NPOM3BOAHBIC IepBOro mopsaka Qymkuanm: Z =5X2y° +In(x +4y).
17. HanucaTh ypaBHEHHE KacaTe/IbHOM MIOCKOCTH ¥ HOPMAIH K TIOBEPXHOCTH Z =+/X° +Y* B
touke (3, 4, 5).

18. Peumre 3anauy Komm: ycos® xdy = (y2 +1)dx, y(0)=0.

19. Haitaure o6mee penrenue quddepeHInanbHoro ypapaenns  y +y = e?,

20. Pemuth ogHOpOAHYIO cucTeMy AuddepeHInanbHbIX ypaBHEHUI:

x'=6x—y,
V' =x+4y.

21. Ilpu mocraBke ¢ 3aBoja Ha 6a3y 1000 paguoNpHEMHUKOB, Y 55 BBIIUIK U3 CTPOs JTaMmibl. Haiftn
BEPOSITHOCTH TOT'O, YTO B3SATHIN Haylauy NIPUEMHHUK OyJeT UCTIPAaBHBIM.
22. IlpuHrMaeM BEepOSTHOCTH POXKACHUS MallbuMKa U JIEBOUKU PaBHbIMU. HaliTu BEpOsITHOCTH TOTO,

yT0 cpean 10 HOBOPOXKIEHHBIX 6 OKaXKYTCsl MAJIbUUKAMHU.

23. JlaH 3aKOH pacrpe/ieleHus] AUCKPETHOHN CITy9aifHOW BEIMYMHEIL:

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




CrpyKTypHBII

[Inanupyemsblie pe3ysbTaThl

AIIEMEHT OueHoyHbIe CpECTBA
0o0y4eHus
KOMIIETEHIINH
p: 101(0203|02]02
BBIUUCIIUTH €€ MaTeMaTHUECKOE OXKHIaHue, TUCIIEPCHIO U CPEIHEe KBaIpaTUUECKOe OTKIOHEHHUE.
24. Jlana ¢pyHKIUS pacipeie]ICHIsI HEIIPEPHIBHOM CITYYaifHON BETMUUHBI X
0 npu x<0
0,25x3(x+3) mpu 0<=x<=1

F(X): 1 npu x>1

Haittu mutotHocTs pactpenencaus f(X), moctpouts ee rpaduk, BEpOATHOCTH MMONAIaHKS B 33 JaHHBIH
. (o}
untepsan [0,5; 2], Mx, Dx, X,
Bnanets - MPAKTHYECKUMHU HABBIKAMHU Ilpumepnvle npuxknaonsle 3a0auu u 3a0aHUA

HCIIOJIb30BaHMUS MAaTEMAaTHYECKHUX
MOHSITUI U METOJIOB (M3Y4aeMbIX
pa3zenoB MaTeMaTHKH) TIPU
pellIeHnr PUKIIATHBIX 3a/1a4;

- HaBBIKaMU 00001IeHHUS
pE3yJILTATOB PEIICHHUS, PE3yIbTaTOB
00pabOTKH CTATHCTUYECKOTO
IKCIIEPUMEHTA;

- CIIoco0aMu OIEHUBaHUS
3HAUMMOCTH U TIPAKTHYECKOMN
MPUTOTHOCTH TTOJTYYE€HHBIX

pe3ynbTaToOB

3agaua 1. [IpoBepuTs, Iexart 1 TOUKU A(l; 0; 1), B(4; 4, 6), C(Z; 2; 3) U D(10; 14; 17) B OJHOH

INJIOCKOCTH.

33}13‘13 2. HpI/I MMOCTPOCHUHN BUCAYCTO MOCTA UCPE3 PCUKY «Tuxas» 1 BBIICHEHUH HAJIEKHOCTHU
COOPYKCHUSA, CTYACHTBI CTpOﬁOTpHI[a CTOJIKHYJIUCH C pCIICHUCM cnenylomeﬁ 3aga4u:

TpOC, HOI[BCHleHHBIﬁ 3a JBa KOHIIA Ha O,E[I/IHaKOBOﬁ BBICOTC, UMCCT (bOpMy Ayru Hapa6OJ'ILI.
PaccrosiHre Mexxay ToukaMu KperuieHus paBHo 24 M. ['my6una nporu6a Tpoca Ha pacCTOSIHUM 3 M OT
TOUYKHU KperyieHus paBHa 40 cMm. OmnpenenuTs rTyOuHy poruda Tpoca nocepeinie Mexay
KPCIUICHUSIMMU.

F=(25)

3agaua 3. Haiitu paGoty cuiisl AIEKTPOCTATHYECKOTO TOJIs, IO MEPEMENIEHUIO
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M, =(0; 4;2) M, =(4;7;4)

SJICKTPHYCCKOI'O 3apsaaa U3 TOUKHU B TOUKY 2

. X—CO0S X
lim——
3aganme 4. [Tokaxkure, 4To npenen *>* X+C0SX ge MOXKET OBITH BBIYHUCIIEH I1I0 MpaBuUILy Jlonurans.

Haiinure 3TOT npezen a[pyrumM crocooom.

Sananne 5. 3aBUCHUMOCTB IIyTU OT BPEMCHHU IIpH HpHMOHHHCﬁHOM JABHMXXCHHUH TOYKHU 3a4aCTCA

1 3 2
YpaBHEHUEM S = ét +2t° -3, rae S-nyth BM, a t Bpems B c. Beruncnure ee CKOpOCTh U
YCKOpEHUE B MOMEHT Bpemenn t =4cC.

3agauya 6. B nmapke aTTpakironoB ropoaa N 0MH U3 OTPE3KOB TPACKTOPUU JIBUKEHUS 110€3/1a B

s(t) = Asin(wt + ¢,)

«AMEpPHUKAHCKHUX FOpKax» MpeJICTaBIseT co00il cCHHYCcOUy: ,Tne A, pou @ —

HN3BCCTHBIC YHCJIA.

OnpenenuTts yrosl HakJIOHa K TOPU30HTY IIOCETUTENS aTTpakuoHa J[. B MOMEHT BpeMeHH t1 ero
JBUKEHMS 110 ITOMY OTPE3KY.

3ananmue 7. [Togymaiite, ¢ TOMOIIBIO CPEICTB KAKOTO pa3jieiia MaTeMAaTUKU MOXHO PEIIUTh
CIICIYIOIIYIO 33/1a4y.

«Jlnst yOOpKM CHera Ha YJHIIaX ropojia UCIOIb3YIOTCS CHETOyOOpoUHble MamMHbl. OHH padoTaloT B
TEYEHHE CBETJION0 BPEMEHH CYTOK ¢ 6 10 18 4acoB ¢ MOCTOSIHHOM ckopocThio yoopku cuera 400
(M>/4). Vi3sMeHeHre 06beMa CHera, BBINAAI0IIEro Ha YUl TOPOa B TOPOJIE B TEUCHHE CYTOK,

ds 2
—:12&_535 S()

MOKHO OITMCAaThb YPAaBHCHUCM dt rac — 00beM cHera (B M3), BBITIABIICTO 34 BPCMsA
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t (B uacax), 0<7<24. B moment Bpemenu ! = 0 ga ynunax ropoza nexur 1000 M° cHera. Y CTaHOBHTE

Sir
COOTBCTCTBHUC M€)K,Z[y BpeMeHeM tu 06”beMOM CHETa, JICKalCro Ha yiaugax ropoaa ( ) .

CocTaBpTe MaTEMaTHYECKYIO MOJIEJIb ATOU 3aJjaul U PELIUTe e€.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomexyTouHas aTTecTanus Mo AUCHUILTHHE «MaTeMaTHKay BKIIOYAeT TEOPETUICCKUE
BOTIPOCHI, TIO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUS 00YJAIOIIMMUCS 3HAHUHN, U IPAKTUICCKHEC
3aJ]aHusl, BBIABIISIONINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUHN U BIIaICHUH, TPOBOIUTCS B (hopme
3aueta (1 cemectp) u B hopme dKx3ameHa (2 u 3 cemectp).

DK3aMeH N0 JaHHOW AMCUUILIMHE TPOBOAUTCS B YCTHOM (hopMe 1o 3K3aMEeHAIMOHHBIM OujieTam,
KaXKIbIH U3 KOTOPBIX BKIIOYAET 2 TEOPETUUECKUX BOIIPOCA U [1BA IPAKTHUUECKUX 3aJaHMSL.

Iloxa3arenu u KPUTECPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLICHKY «OTJIHYHO» — 06yqa}01u141710;1 ACMOHCTPUPYCT BBICOKUI YPOBCHB
C(i)OpMI/IpOBaHHOCTI/I KOMHCTGHHHﬁ, BCECTOPOHHEC, CUCTCMATHUUYCCKOC U FJIY6OKO€ 3HaHHUC
y‘I66HOFO MaTcpHraia, CBO6OI{HO BBITIOJHACT IIPAKTUYCCKUC 3alaHHA, CBO6OI[HO onepupyer
S3HAHUAMU, YMCHUAMU, IPUMCHACT UX B CUTyallUAdX MMOBEIIICHHOM CIIOKHOCTH.

— Ha OIICHKY «X0POII0» — 00yJaoIIUics IeMOHCTPUPYET CPEAHHUM YpOBEHb C(HOPMUPOBAHHOCTH
KOMIICTCHIIHIA: OCHOBHBIC 3HAHMSI, yMCHUS OCBOCHBI, HO JIOIYCKAIOTCS HE3HAYUTEIHLHBIC OINOKH,
HETOYHOCTH, 3aTPYIHCHUS IPY aHATUTUYECKUX OTEpaIusix, IepeHOCe 3HAaHUN U YMEHHUI Ha
HOBBIC, HECTAHIAPTHBIC CUTYAIIHHU.

— Ha OLIEHKY «yA0BJETBOPHUTEIbHO» — O0yUYaIOUIUIICs 1EMOHCTPUPYET OPOrOBbIN YPOBEHD
c(OpMHUPOBAHHOCTH KOMITETEHIIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUSATHI JTOMYCKalOTCS OMNUOKH,
MPOSIBIISIETCS] OTCYTCTBUE OT/IENbHBIX 3HAHUM, YMEHU, HABBIKOB, 00YYarOIINICS UCIIBITHIBAET
3HAUUTENbHbIE 3aTPYAHEHUS [IPU ONEPUPOBAHUN 3HAHUSAMHU U YMEHUSMU IIPU UX MEPEHOCE Ha
HOBBIE CUTYal1H.

— Ha OIICHKY «HeYI0BJIeTBOPUTEIbHO»— 00YJarONTUICS JEMOHCTPpUPYET 3HaHUA He Oosee 20%
TEOPETUIECKOT0 MaTepraa, JOIMyCKaeT CYIECTBEHHBIC OMMOKH, HE MOXKET ITOKa3aTh
MHTEJJIEKTyalbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1a4 UM HE MOXKET MOKa3aTh 3HAHUA JaXke Ha
YpOBHE BOCTIPOU3BEACHHSI U 00BICHEHUSI HHPOPMAIUH.

Ilokazamenu u Kpumepuu ouenueanus zauema.

- U cAa4M 3a4eTa oOydaroluiics mokaspiBaeT chopmupoBaHHocTs komnerenuuu OIK-1 no
pasznenaM 1-ro cemecTpa, T.€. IOKa3bIBAa€T COOTBETCTBYIOLIME 3HaHUA (110 KpaiiHel Mepe, Ha
YpOBHE BOCTIPOU3BEICHUS U 00BACHEHUSI NHPOPMAIIUH) U UHTEIIEKTYaJIbHbIE HABBIKU PELICHUS
IpeUIoKEHHBIX B Tabmuie 1.7a) 3a1a4;

- 3a4e€T He CAaH, €CIIN PE3YJbTaT O6y‘-ICHI/ISI HC JOCTUTHYT, 06yqa101u1/1171051 HC MOXCT IIOKa3aThb
3HaHUA Ha YPOBHC BOCIIPOU3BCIACHUA U 00BACHEHHUS I/IHCbOpMaI_[I/II/I, HE MOXET II10Ka3aTb
HWHTCJUICKTYAJIbHBIC HABBIKHW PCHICHUS MTPOCTHIX 3aaa4



8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUIITIMHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. IIunaue B. C. Beicmas matemaruka: yueOnuk / B.C. IllunaueB. — Mockga:
NH®PA-M, 2019. — 479 c. — (Bsicmiee o6pazoBanue). - ISBN 978-5-16-010072-2. -TekcT:
anexktponHbii. - URL: https://new.znanium.com/catalog/product/990716. — Pexum noctyma:
JUTSL aBTOPU3. TIOJIb30BaTENEH.

2. Maremaruka: yue6. mocooue / FO.M. Jlanwmios, JI.H. XKypoenko, I'.A. Hukonosa, H.B.

HuxonoBa, C.H. Hypuea ; mon pen. JLH. XypOenko, I'.A. Hukonomoit. — Mocksa:
NHOPA-M, 2019. — 496 c. — (Beiciee oOpa3oBanue: bakamaBpuar). - ISBN
978-5-16-102130-9. - Texker: 3JICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799. — Pexxum jgoctyma: s aBTOPH3.
MOJIb30BaTECH.

0) JlonmosiHuTebHAS JIUTEPATYpA:

1. Teopust BepOSATHOCTEH M MaTeMaTHYECKast CTATUCTHKA: Y4yeOHoe mocobue / buprokosa
JL.T., boopux I'.'H1., Marees B.U., - 2-¢ u3n. - Mocksa: HUI[ MH®PA-M, 2017. - 289 c.
(Bricuiee oopazoBanue: bakanaBpuar) ISBN 978-5-16-011793-5. - Tekcr: anexkrponHsiid. - URL:
https://new.znanium.com/catalog/product/370899.—  Pexxum  jgoctyma:  Juis  aBTOPH3.
MOJIb30BaTEIEH.

2. Marematuka B mpuMepax W 3ama4ax: yde0. mocobome / O.M. JlerrsipeBa, JI.H.
Kyp6enko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — MockBa: UHOPA-M, 2019. —
372 c. — (Bwicmee oOpasoBanue: bakamaBpuat). - ISBN 978-5-16-102288-7. — Tekcrt:
anekTponHbi. — URL: https://new.znanium.com/catalog/product/989802.— Pexum nocryna:
JUIS1 aBTOPU3. MOJIb30BaTEIIEH.

3. IHumaves B. C. 3amaunuk 1o Boiciieil MmateMaTrke: y4ue0. mocodue / B.C. Illunaues.
— 10-e u3n., crepeorunt. — Mocksa: UH®PA-M, 2020. — 304 ¢. — (Bsicmiee oOpazoBanue). -
ISBN 978-5-16-101831-6. — Texkcr: JJIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899.—
https://new.znanium.com/catalog/product/989802.—
https://new.znanium.com/catalog/product/1042456

B) MeTonuyeckue ykazaHus:

1. AGpamoBa, .M. DieMeHTBHl BEKTOPHOW anreOphl W aHAIMTHYECKOW T€OMETPHU:
Metoanueckue yka3anus st CTyieHToB | kypca Beex crenpansHocTeir. — MI'TY, 2008. — 16 c.

2. Axkmanoga, 3.C. Heonpenenennsiit uaterpan: Terpaas-koncrekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, 1.A. KpuBsie u nmoBepxHoctu 2 nopsiaka. [lomsipaast cucrema KoopAauHarT.
[Tpaktukym — Marauroropck: I'OY BITO «MI'TY um. I'.1. Hocosay, 2009. —19 c.

4, TopsueBa, H.A. Teopus (yHKIUN KOMIIIEKCHOTO IEPEMEHHOTO: MeToandecKue
VKa3aHWs W BAapUaHThl  WHAMBHIYAJIbHBIX  3aJaHWi  JUIi  CTYACHTOB  BCEX
cnenuanbHocTeil —Marnurtoropck: 'OY BITIO «MI'TY um. I'.11. Hocosay, 2011. — 28 c.

5. I'pauesa, JI.A. OnpeneneHHbI MHTETPAl: METOIUYECKUE YKa3aHUS JIJISl CTYJICHTOB —
Marnutoropck: 'OY BIIO «MI'TY um. .. HocoBay, 2010 - 12 c.

6. I'paueBa, JI.A. DnemMeHThI TUHEIHON anreOpbl, BEKTOPHOM anreOpbl M aHATUTUYECKON
reomerpun: YueOnoe mocodue. - Marautoropek: 'OY BITO «MI'TY um. I''1. Hocoay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTopHbIil IpakTHKyM 10 cratuctuke ¢ npuMeHennem EXCEL:
Merton. ykas. s 1abopaTOpHBIX padOT MO MaTeMaTu4eckoil craTucTuke.- Marauroropek: ['OY
BITIO «MI'TY um. I''1. Hocosa», 2009 — 40 c.

8. U3ocoB A.B. I'apmonunueckuii ananus: Meronndeckue ykazaHus M BapUaHThI 3aJaHUN
JUTS CAMOCTOSITEIIBHOM PabOoThI M KOHTPOJISI 3HAaHMH cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObITHst 1 BepoATHOCTb. YacTh 2: MeTo. ykas. - MarHUTOropek:
'Oy BIIO «MI'TY um. I'.11. Hocosay, 2010. — 25 c.

10. Masuenko, E.II. IlpomsBognas u auddepenuuan ¢yaknun. I[IpakTuxkym.-
Marnutoropck: 'OY BITO «MI'TY um. I'.1. Hocosay, 2010. - 38 c.

11. Masiuenko E.Il. UccnenoBanue ¢yHkiuit u moctpoeHue rpaduxos. [Ipaktukym. —
Marnutoropck: 'OV BITO «MI'TY um. .. HocoBay, 2011. — 20 c.

12. Capymkuna H.®. Komb6unaropuka. CoObiTHe U BeposTHOCTb. Yacts |
Komb6unaropuka. Anredpa coObiTuii: MeTon. ykazaHusi mo aucuuIvinHe «MartemaTuka» ais
cTyneHToB | kypca Bcex cnienuanbHocTeit. — MI'TY, 2007. — 17 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammHoe o0ecneyenne

Haumenosanue 110 Ne norosopa CpoOK IeiCTBUS TUIEH3UN
MS Windows 7

Professional(s ~ |[1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

FAR Manager cB0OOAHO pactpocTpansemoe [10 6eccpouHo

7Zip cB00OTHO pacrpoctpansemoe [10 0EeCCPOUIHO
STATISTICAB.6 |[K-139-08 ot 22.12.2008 0ECCPOYHO




MS Office Project

Prof 2007(ms 1-1227-18 ot 08.10.2018 11.10.2021

KJ14CCOB)

Bpayszep Mozilla

Eirefox cB00OIHO pacnpoctpansemoe [10 0eccpoyHO

Bpaysep Yandex |cBoboxano pacmpoctpansemoe [10 0ECCPOYHO
IIpodeccuonanbHbie 6a3bl JTaHHBIX H HH(POPMAIHOHHBIE CTPABOYHbIE CHCTEMbI

Hassanue xypca CchUIKa
[TouckoBass cuctema Axagemus Google (Google

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

Scholar)
Hudopmannonnas cuctema - EquHoe OKHO JOCTyna K URL: http://window.edu.ru/
nH(GOPMAaIMOHHBIM Pecypcam
HaunonanbsHas MH(POPMALMOHHO-aHAINTHYECKAS URL:
cucreMa — Poccuiickuii MHICKC HAYYHOTO IIUTUPOBAHHS )
(PUHII)

9 MaTepHa/JIbHO-TeXHHUYECKOE o0ecnevyeHnne JUCIHILITHHBI (MOIYJIsl)

https://elibrary.ru/project risc.asp

MaTepI/Ia.HI)HO-TeXHI/I‘-IeCKOe o0OecIieucHue JUCHHUIIIMHBI BKJIIFOYACT:

VY4yebHble ayquTOpUM JUIsL TPOBENEHMs 3aHATHHM JiekumoHHoro Tuma Jlocka,
MYJIbTUMEANMHBIE CPENICTBA XPAHEHUS], IIEpEAauu U MPEACTaBIEHUs UHPOpMALIUU

VY4yeOHble ayIUTOPUM JUId HPOBEAEHUS MNPAKTUUECKUX 3aHATUHM, TIpYIIOBBIX U
MHAMBUAYaAJIbHBIX KOHCYJIBTALUN, TEKYILErOo KOHTPOJS U MPOMEXYTOUHOM arrectanuu Jlocka,
MYJIbTUMEAUMHBIN POEKTOP, IKpaH

Kommuiekc mertoguueckux pa3paOoTOK (pa3gaTOYHOro Marepuaja U METOJUYECKHX
yKa3aHHil) U\WJIM KOMIUIEKC TECTOBBIX 3aaHUI JUIs TOrOTOBKHU U ITPOBEACHHS IIPOMEKYTOYHBIX
U pyOeKHBIX KOHTPOJIEH

ITomerieHust 111 caMOCTOATENBbHOM padoThl ydamuxcsi IlepcoHanbHble KOMIBIOTEPHI C
nake-tom  MSOffice, BeixogoM B HWHTepHET W ¢ [JOCTYIOM B  3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA

[lomemenne st XpaHeHUs U NPOPUIAKTHUECKOTO OOCIY)KHBAaHUS y4eOHOro
obopynoBanust Ilkadsr g XpaHeHHs y4eOHO-METOAMYECKONH TOKYMEHTalUH, Yy4eOHOro
000pyI0BaHus U Y4€OHO-HATJISAIHBIX TOCOOUH


https://scholar.google.ru/
http://window.edu.ru/
https://elibrary.ru/project_risc.asp

