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PABOYASA ITPOT'PAMMA JUCIHUITINHBI

Bricmiag maremaTtuka

(Hazsanue oucCyunIuHbl)
T10 HAITPABJICHUIO TIOJITOTOBKH (CIEIIHATFHOCTH)
15.03.01 MamumHOCTpOEHHUE

(KOO U HAUMEHOBAHUE HANPABIIEHUs: NOO20MOsKU, cneyuarvHocmu 6 coomgemcemeuu ¢ @I'OC BI1O/ @I'OC BO)

npodpmis «OBOPYJIOBAHME M TEXHOJIOI'MA CBAPOYHOI'O ITPOM3BOACTBA»

(ranpasnennocms (npoguin))

®dopma 00ydeHus: 3a0UHas

PacnpeaesieHue 4acoB JUCHUILJIMHBI [I0 CEMECTPAM U BUAaM 3aHATHUH (110 y4eOHOMY ILIAHY)

KoanuectBo
3ET 16
Yacos no PYII 576

KonTpoabHble
padoThl (111 3204HOH
(opmbl 00yueHus1)

Buabl KoHT | KypcoBbie Kypcosrie
A OHTpO IK3aMeHbl | 3adeThl yp P
B ceMecTpax MPOEKTHI padoThI

(Ha kypcax) 3 12

NeNe cemecTpoB

1 2 3 4 5) 6 7 8 9 10 | 11 | Hroro

BET no cemecTpam 5 5 6 16
UTexunu 12 | 12 | 12 136
UlaGopaTopHble

IpakTHYeCKHEe 12 | 12 | 12 36
KonTakTHasi pa6oTa 24 | 24 | 24 72
Cam. paGora 152 | 147 | 188 487
KonTpoub 4 9 4 17
Mroro 180 | 180 | 216 576

TompstTa, 2016



Pabouas mporpamma cocrariena Ha ocHoBaHuu @I'OC BO u y4eOHOro 1taHa HarmpaBiIeHUS MOITOTOBKU

(cnermmanbrOCcTH) 15.03.01 MammHOCTpOCHUE

(K00 u Haumenoanue HanpasieHus No02omoeKu, cneyuarshocmu 6 coomsemcmeuu ¢ PIOC BI10/ @I'OC BO)

PenenzupoBanue padoueii mporpaMMbl JUCHUILTHAHBI:

g OTtcyTcTBYET

|:| YuebHas (pabodast) mporpaMma o100peHa Ha 3acemanny kKadenps! "Bricias MmaTemMaTnka U
MaTeMaTH4deckoe MomennpoBanne” (rpotokon 3acemanus Ne 7 ot "22"pespais 2017)

IE Pentensent

(OondrcHoCcmb, yueHoe 386aHue, cmeneHy)

« » 20 T

(noonucy) (U.0. Damurus)

Cpok aeiicTBusi padoueii mporpaMMbl TUCHATIHHBI 10 «22»¢eBpans 2021 r.
Nudpopmanus 00 akryanausanuu padoueil MporpaMMbl M CHUNIMHBI:

[Tporoxon 3acemanms kageapsr Ne 7 ot 22.02.2017 .

[TpoTokoun 3acemnanus xkadenpor No OT « » 20 I.

[Tporokon 3acenanus kKapeapnr Ne OT « » 20 r

[TpoTokoun 3acemanus xkadenpor No OT « » 20 I.
COI''TACOBAHO

HavanbHuk y4eOHO-METOIMYECKOTO yIpaBiICHUS

JI.P. Xamupaymnosa

(U.0. ©amunus)

"Cpapka, 00pa00TKa MaTepHajIOB JIaBJICHUEM U POJICTBCHHBIC

« » 20 T

(noonucw)
3aBeayronuii kKageapoi IPOLIECCHI
« » 20 T

(sbInycraiowetl nanpasienue (CneyuaIbHOCb))

B.B. Enbiios

(noonucyw)

(H.0. Pamunus)


https://portal.tltsu.ru/company/structure.php?set_filter_structure=Y&structure_UF_DEPARTMENT=355
https://portal.tltsu.ru/company/structure.php?set_filter_structure=Y&structure_UF_DEPARTMENT=355

Crpykrypa mucuuiuiuabl "Beicimiass maTtemaruka '
ﬂI/ICHI/IHHI/IHa yqe6Horo IJIaHa MOXKET COACPKATb HECKOJILKO y‘-Ie6HI)IX KypCOB (HO KOJIMYCCTBY CEMECTPOB, B KOTOPBIX OHA I/I3y‘-IaCTCH). Y4eOHbI KypC HAYMHACTCA U 3aKaHYMBACTCA B IIpEeACIax

OJTHOT'O yqe6H0ro CCMECTpaA.

O0beM y4eOHOro Kypca M BHIbI Y4eOHBIX MepONpUSITHIH

Koa-Bo
HEeIb, B KonrakrHas paGora CamocTosiTelibHas paboTa
Cemecr TeyeHue P L] K

Hauvenosanue kypea myqelml:l Koa-so 3ET KOTOPbIX Beero Kype. K KOH(')Tl;)MO?Iﬂ : l:lggzb

4acoB 1o OHTPOJIb|

peanusyercst [va. pram Beero | Jlexumn JlaGoparo| IIpakTuy Beero JlaGopaTo|Koncyabr PI'P NMPOEKTHI HLIe Hnoe T
y y pHBIe eckue pHBIe anuu (Kype.
Kyp¢ paboTsI
pa6oThbI)

Bpricmias maremaruka 1 1 5 - 180 24 12 0 12 152 0 0 0 0 0 0 0 3a4eT 4
Beicmas MaTematika 2 2 5 - 180 24 12 0 12 147 0 0 0 0 0 0 0 9K3aMeH
Beicmas Matematuka 3 3 6 - 216 24 12 0 12 188 0 0 0 0 0 0 0 3a4eT




AHHOTAIIUA

yueOHOro Kypca
b1.5.06.01 Beicinasg mareMaTuka-1

(wugp u Haumerosanue OucyunIunbl (YuebH020 Kypca))

Kypc "Bpicmas maremaTuka-1" BKIIIOYaeT CIEAYIOUIAE Pa3Aeiibl JAUCHUILIMHBI
"Bricmiasg MmaTeMaTuKa':

- JIuneitnas anrebpa v aHATUTHYECKAs T€OMETPH,

- BBegenue B MaTeMaTUUECKUN aHAJIN3.

1. Heapb u 3a1a4u U3yYeHUsI JUCHUILIMHBI (Y4e0HOI0 Kypca)

Heabo uszyueHuss aucuumuinHbl" Beicmias mareMatuka' sIBAsS€TCS MOATOTOBKA
CIICIIHAINCTOB CIIOCOOHBIX:

- KOJIMYECTBEHHO  OIICHHMBAaTh CHUTyallMd, BO3HHUKAIOIIME B  MPOIECCe
podheCCUOHANIBHON JIeATEIbHOCTH;

- ¢dopMyIHpOBaTh MaTeMaTHYCCKHE MOJICIH TEXHOJIOTHYECKUX TMPOIECCOB U
HAaXOJUTh UX PEHICHUS AHATUTUYECKHMMH METOJaMH WJIM Ha OCHOBE BBIYMCIUTEIBHOTO
AKCIIEpUMEHTA;

- MPOBOJIUTh KOJMYECTBEHHOE MPOTHO3WPOBAHUE PE3YJIbTATOB JESITEILHOCTH IS
MTOMCKA ONTUMAJIbHBIX PEIICHUH B CTIOCO00B UX pPeaIM3alluH.

OcHoBHBIE 321244 IUCIUILIUHBI:

- chopmupoBaTh y CTyJeHTa 0a3y 3HAHUW MO MaTEMaTHKE, HEOOXOIUMYIO st
YCBOCHHS €CTECTBEHHOHAYYHBIX, OOIIETEXHUYECKUX U CIEIUATbHBIX JUCIUIUIMH U IS
penieHus 3a1a4 B 00J1aCTH TEXHUKH, CBSI3aHHOM ¢ MpodecCuoHaIbHOM cdhepoil;

- HAYYUTh CTYJICHTA MAaTEMAaTUUYECKUM METOJIaM pElICHUs 3a/1aY;

- MPOJEMOHCTPUPOBATh CTYJEHTAM Ha MpUMEpax MCIOJIb30BAHUE MAaTEMAaTUUECKUX
MTOHSATHA M METOJIOB JIJISl PEIICHUS 3a1a4 B 00JIaCTH TEXHUKH, CBSI3aHHOM ¢ MTPOdeCcCHei;

- pa3BHUBaTh y CTYJICHTOB YMEHHE CaMOCTOSITCIbHO PACIIUPATh W yIIyOoJIsITh
MaTEeMaTUYECKUE 3HAHUS.

2. MecTo nucuiuinHbl (yaeoHoro kypca) B crpykrype OITIOIT BO

Hucrumuaa "Beiciias matemaTtika-1 Bxonut B 6a30Byr0 4acTh — b1 HanpaBnenus
noarotoBku 15.03.01 MaimuHocTpoeHue

JlucrumnHbl, ydeOHbIE KypChbl, Ha OCBOCHHH KOTOPBIX Oa3WpyeTcsl JTaHHAs
aucUIUIMHA (y4eOHbIN KypcC) — IIKOJIbHBIA KypC MaTeMaTHKU.

JlucrumnHbl, ydeOHBbIE KypChl, JUISI KOTOPBIX HEOOXOIWMBI 3HAHUSA, yMCHHUS,
HaBBIKH, PUOOpETaeMbIe B pe3yibTaTe U3YUCHUS JaHHOW NUCIHUIUINHEI (Y4eOHOTO Kypca)
— ¢u3KKa, XUMHS, TEOPETHIECKasT MEXaHMKa, COMPOMAaT, SJKOHOMHUKA M MHOTHE JAPYTHE.



3. [Inanupyemblie pe3ybTaThl 00y4eHHUs 10 AUCHHUILINHE (Y4eOHOMY KYPCY), COOTHECEHHbIE
¢ IVIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHUsI 00pa30oBaTeIbHON NMPOrpaMMbl

®opMupyeMble M KOHTPOJIMpyeMble KOMIETeHIIUH Ilnanmpyemsbie pe3yJbTaThbl 00y4eHUs!

[YMEHHEM HCII0JIb30BaTh OCHOBHBIC 3aKOHBI BHaTh: OCHOBHBIC TIOHATHS JIMHEHHOMN anreOpsl;

CCTCCTBCHHOHAYYHBIX NUCHUILIJIMH B HpO(l)eCCI/IOHaIII)HOf/'I (OCHOBHBIC ITIOHATUS BeKTOpHOﬁ a_]'ﬂ"e6pbl;
IEATCIIBHOCTH, IIPUMEHATE METOAbI MATEMATHYICCKOI'O OCHOBHBIE MMOHSTHUA aHATIUTUYECKOM
AHaJIN3a U MOACIUPOBAHUA, TCOPETUICCKOI'O U

reOMETPHH; OCHOBHBIC 3JICMEHTapHBIC
bkcrepuMenTanbHoro uccaeposanns (OITK-1)

(byHKUINY, UX TpadUKKU U CBOICTBA; MOHATHE
npezena GyHKIUU, HENPEPbIBHOCTH (DYHKITHH.
Vmers: PemaTh CUCTEMBI TMHEHHBIX
YpaBHEHUI; IPUMEHSATH BEKTOPBI JJISI PELICHUS
3a/1a4 aHAIMTUYECKON r€OMETPHH: BBIYUCIICHUE
YTJIOB, IPOEKU WA, pACCTOSHUH, TIJIOIIAACH
TPEYrOJIbHUKOB U MTapajlieIorpaMMoB,
00bEMOB MHOTOTPAaHHUKOB; OMPEIETSATh TUI
KPUBOW MJIM TIOBEPXHOCTH BTOPOIO MOPSIIKA,
3aJJaHHOM KAHOHUYECKUMU YPABHEHUSIMHU, U
M300paxaTh UX TpadUuecKu; UCCIeI0BATh
(hopMy MOBEPXHOCTU METOJOM CEUCHUIA;
BBIUMCIIATH Mpeebl PYHKIIHA, UCCIe0BaTh
(YHKIIMM HA HETIPEPBIBHOCTb.

BJ'[aI[eTB: HaBBIKOM IIPUMCHATH aHAJIUTUYCCKUC U
UM CJICHHBIC METOABI PCUHICHHA IMOCTABJICHHBIX 3a1a4
(C MCTIONB30BaHUEM TOTOBBIX MPOTPAMMHBIX
CpEIICTB); CIIOCOOHOCTHIO COCTABIIATH
MAaTEMATHUYCCKUEC MOJACIIN TUIIOBBIX
MpodhecCHOHANBHBIX 33/1a4 U HAXOIUTh CIIOCOOBI UX
[pelIeHnit; HHTePIPETHPOBATH MTPO(HECCHOHATBHBII
(pu3mueckuii) CMBICI MOTYYEHHOTO
MaTeMaTHYeCKOTrO pe3yJIbTara.

4. TeMmaTH4eckoe coiep:kaHue y4eOHOTO Kypca

Pasnes1, MoayJib Iloapasnesi, TemMa
/leficTBHs Hal MaTpULaMu
Uluneitnas anreOpa Onpenenure U M UX CBOWCTBA

Pemenne cucrteM JTMHENHBIX YPAaBHEHUN
MccnenoBanue CUCTEM YpaBHEHUI
BekTopsl. JInHeHbIE onepanuy Hal
BEKTOPAMH.

bas3uc B BEKTOPHOM IIPOCTPAHCTBE,
KOOPJIHMHATHI BEKTOPA, I€KapTOBA CUCTEMA
KOOpAMHAT

CkansipHOE MPOU3BEICHHE BEKTOPOB
BekTOpHOE U CMELIaHHOE NTPOU3BENCHUS
BEKTOPOB

[IpsiMast Ha MIIOCKOCTH

IAHaTUTUYECKAsi TEOMETPUS [1110CKOCTB U IpsiMasi B IPOCTPAHCTBE
KprBsle BTOpOro nopsiika
[loBepXHOCTH BTOPOro NMOPSAKA
(DyYHKIIMU U UX CBOWCTBA

[Mpenen by xumm

BekropHas anredpa

Bpenenue B MaTeMaTHYECKUM aHAIU3




|HerepI>IBHOCTB byHKIHAH

OO0mas TPy10eMKOCTh THCIUILTHHBI (YueOHoro kypca) - 5 3ET

Pa3paboTuuku nporpamMmsl:

Houent, goi., K.T.H. B.II. ITorexun

(OoadcHocmsb, yueHoe 36anue, cmeneHy) (noonucy) (Damunus 1.0.)



4. TexHoJsioru4yeckasi Kapta 1o yueo6Homy kypcey ""'Boiciias maremaruka-1"

Hnentnduxarop kypca B moayJie ""Meroaunyeckas pagora" id=104569

O0beM yueOHOro Kypca M BHABI Y4eGHBIX MePONPHSTHI
c KoJ1-B0 Hexelb, B KonTakTHas padora CamocTosiTesibHasA padoTa
emecTp Teuenne koTopurx | Beero uacos Bion voc ®opma |KonTpoas B
H3YYeHHs 10 V4eOHOM Bcero i ype. KonTtpoas KOHTPOJISt yacax
peanusyercs Kypc y y unTepakThH oo JIaGopato |[KoHCy1bTa) PIP MPOEKThI HLIe Hnoe T
niany Jlaboparo |IIpakTuye|  ppoii pHbIE i (Kype.
Bcero Jlexkuun pa6oTsI
PHBIC CKHe dopme padoThI)
1 - 180 24 12 0 12 - 152 0 0 0 0 0 0 ] 3auer 4
IIpoaoIKNTEILHOCTD Y4eOHBIX
. TpeGoBanus Kk pecypcam
OTtBercT MepONPHUSATHIL, IPOBOIUMBIX
Kpat BEHHbIH
N K]:)e Onucanue yyeGHOro Bricr 32 Makce
h MepOnpUsITHS HMaJl
Ha3Ba apast | nposene [
H Hue |(opMsbl mpoBeneHus JIeKUUi, | ercs HHe 0 HHAMBHIYATBLHOMY Mpenna [Makcum
- B ayIUTOPHH
e Ne HaunmeHoBanue — NaGOPATOPHbIX, 5 |(semymm KOJI Y P rpaduKky cryjenTa raemoe | anpHOe Pexomengyemas
MOIYJT yueGHOrO . o BO JIHTEpaTypa
a yued NPAKTHYECKHX 3aHATHIA, |pacn i: Koa- | mecto
A MepONpPHATHS KOJI-BO (Ne m eTp.)
e HOTo MeTO/AbI 00yUeHHUsl, HCcaH Jexrop - 0a110| T aynuropas BO |mposene cTyent Tpebyemoe
a Mepo | PEAIM3YIOLIHE IPHMENsIEMYI0 ue? 1 B 3a B T.Y. ayauT| HAs oB obopynoBanue
" P 00pa3oBaTe/IbHYI0 (+,) i 3a/1aH B opmii
npus '/ | mpemona (N\e ayn., B
TEXHOJIOTHIO) ne HHTEPaKTH
THS BaTeib - B yacax BHOi B Yacax | B IHSAX ap.  |ayauTop
m MecTo) H
dopme (+,
Matpuie! 1 neiicTBus Haz
Momynb KIIMOHHAsI
5 i 12[}’ Ulexrms | Jlex 1 |ammu. Onpenenurenu U UX + JI 1 - leximonna 1 0
. cBOMICTBA. pymTopua
AynuTopust s
Monyns [[IpakTHdeckoe 3aHsATHE . YAUTOPHA JUT
5 N1 i TIp3 1 [leiicTBus Hag MaTpUIIAMHU. + I 0 - MpaKkTHYEeCKUX 1 25
- BaHsATHi
MHMBY TyaIbHOE JOMaIIHee
3anaHue 171 KaXIOoro CTyJeHTa
Monyns |[MuauBuayansHOE
5 . AHBILY: N3 1 [no Teme: MaTpHIIbI, - 10 16 16 0
p
INe1 InomaniHee 3aganue 1
orpeieTnTeN! , CHCTEMBI
pTHEeHHBIX ypaBHEHMH.
6 Monyib Texs 2 Tlex 2 Onpenenureny u UX CBOMCTBA. + 1 1 ) VlekunonHas 1 0
INe 1 (O6patHas Matpuia. ayuTopus
AyauTopus s
Monynb [[IpakTHdeckoe 3aHsTHE . YAUHTOPHA JUT
6 N1 > IIp3 2 [BbrunCIIEHUE ONpEEIUTENEH. + IT 1 + [paKkTHYECKUX 1 25
- BansaTHit
7 Monys Mexums 3 Tlex 3 (CucTeMbl TMHEHHBIX ypaBHEHHUIA, " 1 1 ) UlexinonHas 1 0
[Nl IMaTtpuunas hopma 3anucu layauTopus




cuctemsl. YcioBue
cy1iecTBOBaHNS €IMHCTBEHHOTO
petieHus. OThICKaHNE PELLICHNUS
o popmynam Kpamepa, ¢
roMO1IpF0 0OPATHO MAaTPHIIBL.

IAyuropus uis

Monynb |[[IpakTuueckoe 3aHATHE
7 No]ﬂy 3 p IIp3  |OTbIckaHne OOPAaTHBIX MATPHIL [IpakTUYeCKUX 25
B BansTuit
Panr MaTpuLbl. Y ciioBUe
COBMECTHOCTH CHCTEMBI
Monyib IHeltHbIX ypaBHeHui. Crioco6 UlexiroHHast
8 Ay Ulexius 4 Jlex 4 yp 100
INe1 OTBICKAaHUS pELLICHUS ayuTopus
[IpOU3BONILHON CHCTEMBL.
(O1HOPOIHBIE CHCTEMBI.
Bekropsl. JInHeiHbIe onepanyn
Moynb P o pan UlekuponHas
8 Ulekuus 5 Jlex 5 [|nan Bekropamu. JIuHeiHas 0
INe2 ayuTopus
3aBHCHMOCTH BEKTOPOB.
(OTBICKaHHE PEIICHNS CUCTEM
pTHEHBIX ypaBHEHHUH 110 IAyuropus s
Monynb [[IpakTHdeckoe 3aHsTHe yp YAMTOP
8 o 1 n Ip3 4 |bopmynam Kpamepa, ¢ [IpaKTHYECKUX 25
- ToMOI1IBI0 00pPaTHOI MaTpuIlbl, BaHATHIt
MeTonom ["aycca.
MHMBYTyaIbHOE JOMAIlIHee
Monyne |MHIUBUAYyalIbHOE
8 Y Y N3 2 pamanue 11 KaxI0ro CTyISHTa 10 16 17 0
INe2 loMaliHee 3agaHue 2
o Teme: BekTopHast anredpa.
Monyns |CaMocTosITeNIbHOS
8 . Cam [[ToaroToBka K KOJUIOKBHYMY | 6 2 0
INe2 |u3yueHue MaTepuana
[basric, KoOpJHHATHI BEKTOpPA B
0asmce. JInHeitHbIe onepanun
a1 BEKTOpaMK B KOOPIUHATHON
Moy opme. JlekapToBa cucTemMa UleximoHHast
9 Y Mexuus 6 Jlex 6 (bopue. Jletap 10 0
INe2 KoopauHat. [Ipoekiust BekTopa aytuTOpHs
Ha ock. IlpoBepka 3HaHuil Mo
Momyio 1. (Teopernueckuii
[KomTokBHYyM 1)
l1cciieoBaHHE COBMECTHOCTH U
OTBICKaHHE PEIIeHHs
o Aymuropust s
Monyns  [[IpakTHUeckoe 3aHATHE [IPOU3BOJILHOM CHCTEMBI
9 Ip35 o o [IpaKTHIECKUX 25
INe 1 5 ITMHEIHBIX ypaBHEHUH. .
BaHsTHI
(OHOPOIHBIE CHCTEMBI
[THENHbIX ypaBHEHUIA.
Pluneiinele onepanuu Hal
AyauTopus Juis
Monyns |[[IpakTHueckoe 3aHATHE BekTopamu. Pasnoxenue
9 Tp3 6 5 [IPaKTHYECKHUX 25
N2 6 BEeKTOpa 110 Oa3uCy. N
BapsITHi
[KontposnbHas pabota 1.
CransipHOE pou3BeneHne
Monynb BekTOpOB. BekTopHOe Ulekunonnas
10 Y. Ulexkuus 7 Jlex 7 P P 1 0
INe2 pon3BeeHne BEKTOPOB, UX ayuropust

CBOIiCTBA, BRIpAXKECHUE Uepe3




KOOpIMHATHI BEKTOPOB,
ncnonbp30BaHMe.

10

Ulexiust 8

Jlex 8

(CMeraHHOE Ipou3BeieHHE
BEKTOPOB, CBOICTBA, BEIPAKCHUE|
uepe3 KOOpAMHATHI BEKTOPOB,
icrionb30BaHue. Y CIOBHUS
epreHANKYISIPHOCTH,
KOJTMHEApHOCTH,
KOMITAHAPHOCTH BEKTOPOB.

UlexoHHast
aynuropust

10

Monynb
INo2

[IpakTHyecKoe 3aHATHE
7

Mp37

BerurciieHne CKaasspHOro
[IpoM3BEIeHNS BEKTOPOB, JUTHHBI
BeKkTOpa, yria MEexty
BekTopamu. Berancienue
BeKTOPHOTO NIPOU3BEICHUS
BexTOpOB.

IAyuropus uis
[IpaKTHYECKHX
3aHATHI

25

11

Monynb
[No3

Ulexiust 9

Jlex 9

[TonsiTHe ypaBHEHMS JIMHAY HA
[10CKOCTH ¥ IOBEPXHOCTH B
IpocTpaHcTBE. YpaBHEHUE
10CKOCTH. YTONI MEXIY
r1ockocTsIMH. Y ClloBUE
[TapajuIeNIbHOCTH U
[eprIeHINKYIIIPHOCTH
I0CKOCTEH, PacCTOSHUE OT
[TOUKY J10 IJIOCKOCTH.

UlexmoHHast
aynuropust

11

Monyinb
[Ne2

HpaKTI/I‘ICCKOC 3aHATHE

3

Ip3 8

BbrunciieHue cMeaHHoro
IpOM3BEACHNUS BEKTOPOB,
00BEMOB MHOTOTPaHHUKOB,
ipoBepKa cuCTEM BEKTOPOB Ha
KOJLTHHEAPHOCTD,
|opToroHaNEHOCTB,
KOMILITAHAPHOCTB.

|Aynutopust 1uist
paKkTHYeCKUX
BaHATUI

25

11

Momynb

HpaKTH‘{eCKOe 3aHATHE

9

IIp3 9

Permene 3a/1a4 O MIOCKOCTH.
[KontponbHas padota 2.

AyauTopus uis
[TpaKkTHYEeCKUX
BaHsATUI

25

11

IHauBHTyanbHOE
ioMannee 3aganue 3

W33

MHIMBYyaJIbHOE IOMAlTHEES
3aanue A1 KaXKI0To CTyICHTa
1o Teme: AHaTUTHYECKast
reomeTpust.

10

20

13

11

(CamocTosTensHOe
|u3yueHne Matepuana

Cam

[ToaroroBKa K KOJUIOKBHyMY 2

12

(CamocrosiTensHOe
[M3YyUCHUE MaTEpraia

Cam

[KBanparidnsie Gopmsr,
puBeIeHUE UX K
[KaHOHHUYECKOMY BH]TY,
CTIoNB30BaHue JUIsl yIPOILEHHS
[ypaBHEHHI KPUBBIX BTOPOTO
mopsiika.

12

Ulexunsa 10

Jlex 10

Y paBHEHUS TPSIMOIL B
npocTpaHcTBe. YpaBHEHHE
psiMOii Ha TJI0CKOCTH. YTOJI

10

Uleximonnas

aynuropust




Mesxy npsiMbIME. Y clloBUe
[1apauIeIbHOCTH 1
[IepHeHINKYISIPHOCTH PSIMBIX.
[IpoBepka 3HaHUH IO MOAYJIIO
2. (TeopeTndeckuii KOJTIOKBUYM

2)

[KprBbIE BTOPOro MopsaKa Ha

Monyib mnockocty. Kanonnueckue UleximonHast
12 [ ewcuus 11 Tex 11 . 0
INe3 ypaBHEHHMs1. DIUTHIIC, THIIepOoa, ayuTopus
mapaGora 1 UX CBOHCTBA.
Penienue 3aay o OpsiMoii B JAyautopus Uit
Monynb |[IpakTHdeckoe 3aHsTHe A PAMO! YAHTOPHA AL
12 [No3 10 IIp3 10 |mpocTpaHcTBe, O MPsAMOiA Ha [IpaKTHYECKHX 25
B rutockocTH. BansTHit
[loBepXHOCTH BTOPOTO MOPSIIIKA,
X ofIee 1 KaHOHUYECKUE
Monyinb UlekunonHas
13 Plexkuus 12 Jlex 12 |ypaBHenus. MccnenoBanue 0
INe3 ayuTopus
(hopMBI TOBEPXHOCTH METOAOM
ceuenuil.
[TocTpoeHue KpUBBIX BTOPOTO JAynutopus st
Monynb [[IpakTHdeckoe 3aHsTHe P P P YAMTOPHA It
13 o3 11 Ip3 11 |mopsiaka mo ux KAHOHUYECKHUM [paKTHIECKHX 25
B [ypaBHEHUSIM. BansTuit
[TpuBenenne KpuBoil 20ro JAynutopus st
Monynb [[IpakTHdeckoe 3aHsTHe PHECI P YAMTOPHA It
13 No3 12 IIp3 12 |mopsiaxa K KAHOHUYECKOMY [TpaKkTHYEeCKUX 25
B BuLy. BaHATHI
Moxyns |CaMocTOATENbHOE
13 Y Cam [[ToaroToBka K KOJUIOKBHYMY 3 10 0
N3 |u3ydeHue MaTepuaia
[DnemeHTapHbie QYHKIMH.
[Ipenen uncioBoit
mocnenoBatensHOCTH. [Ipemen
Moyns A pex Uleximonnas
14 Ulexuns 13 Jlex 13 |byHKIHH B TOUKE U B 10 0
[INed aynuTopus
6eckoneunocTn. IIpoepka
BHaHWI 10 MOJYIO 3.
(Teopernyeckuii KouIOKBUYM 3)
14 Monyns |CamocTosTEIbHOE Cam 113y4yeHne 371eMEHTapHbIX 4 0
[INod n3ydeHue MaTepuana byHKUMiT 1 BX TpaduKOB.
Moy [beckOHEUHO Matble U ) P——
14 M Dlexwus 14 Jlex 14 [6eckoneuno Gombiie QyHKINH. 0 0
[INed . ayauTopus
(CBoiicTBa NpeesioB.
MH B TyaIbHOE JOMaIIHee
Monyns |[MaauBuIyansHOE 3a1aHKe U1 KaXK0T0 CTyJIeHTa
14 [ORY FUBHILY: W3 4 [2Aanme t . b 10 12 15 0
INe4 lnomannee 3aganue 4 o TeMe: Beenenue B
MaTeMaTHuecKuil aHaM3.
[locTpoeHne TOBEPXHOCTH
IAyuropust s
Monyns [[IpakTudeckoe 3aHsATHE BTOpOrO MOpsiKa, Mo UX
14 Mp3 13 [IpaKTHYECKUX 25
INe3 13 KaHOHNYECKUM YPaBHEHHSM. .
o BansTHit
MeToIoM ceueHHUI.
HenpepbIBHOCT KIUH.
Monyib pep (bYH & VlekunonHas
15 Ulexmus 15 Jlex 15 |CpoiicTa dyHKIMH 0
INed ayuTopus

[HCITPCPBIBHBLIX B TOUKC.
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HenpepbIBHOCTB 3JIeMEHTaPHBIX
bysxumii. Coiicta QyHKINMIHA
HepepBIBHBIX Ha OTPE3Ke.
Touku paspsiBa QyHKIHMI 1 UX
kaccuduxarmst. [Ipoepka
BHAHUH 110 MOIYIHO 4.
(Teoperuyeckuii KOJUIOKBUYM
4).

HpaKTI/I‘IeCKOB 3aHATHEC

[Toctpoenue rpaguxoB
biieMeHTapHBIX QYHKIHMIL.
[TossipHas cuctemMa KOOp/MHAT,

|Aynutopust 1uist

180

5. Kputepuu 1 HOpMBbI TEKYLET0 KOHTPOJISI H IPOMEKYTOYHOM ATTeCTALMU

11

15 INe4 14 Tp3 14 rpaduku GyHKIHMI B TOIAPHOI 1 5 0 ) [IpaKTIICCIX %
BansATHit
cricTeMe KoopAUHAT.
[KonTponbHas pabota 3.
IAyuropus s
15 Jl\é?‘ﬂynb 11151) AKTHHCCKOC SaHATHE IIp3 15 |Bbruncienue npeesos. IT 1 - [TpaKkTHYEeCKUX 25
- BapsITHi
CBolicTBa QyHKIHIT
16 Moy Texms 16 Tex 16 [CTIPEPHIBHBIX Ha OTpeske. 1 0 ) UlexmoHHas 0
[INed Touku paspsiBa QyHKIHI U UX ayuTopus
KTaccudukarys.
Monynb |CamocTosiTeIbHOE CaoiictBa 6.M.¢., cBolicTBa
16 Cam 0
[Ned |u3yueHue MaTepuana mpenesos. CpaBaenune 6.M.¢.
lccnenoBanne GyHKIMN Ha
Monyns |[IpakTuueckoe 3aHATHE HEeIIPepBHIBHOCTD, ONPEICIICHIE AYHTOpHs AU
16 Ip3 16 : I 0 - [IpaKTHYECKHX 25
[INe4 16 [rovex pa3pbiBa QYHK-IIMH ¥ UX .
BansTHit
pona.
17 Moy - [CamoctosTemsHoe Cam [[ToaroToBKa K KOJIIOKBHYMY 4 0
[Ned M3yyeHne Marepuana
[KoMmmiekcHble yucia u
Ineiicteus Hazx HUMH. IIpoBepka
17 Moy Ulexrmst 17 Jlex 17 pHaHwmii mo Moxmyio 4. JI 10 2 - leximonnas 0
[INed M ayauTopus
(TeopeTndeckuii KOTIOKBUYM
4).
JleticTBHS HaJl KOMITJIEKCHBIMHU IAyuropust s
17 I\N/ﬁﬂyﬂb 11_l7p AKTHHCCKOC SAHATHE Mp3 17 |uucnamu. KontponbHas pabota I 5 1 - MpaKkTHYEeCKUX 25
- 4. BaHsTHI
24
HUTOro| 100




HaumeHoBaHue y4eOHBIX MepONIPUATHI

Tunsl yueOHbIX

Ycaosus nomycka

Kpurepuu u HopMbI OLIEeHKH

MeponpusTHI
WunuBunyanbHOe [ocyie cJIauM BBITIOJIHEHHOTo rosiHocThi0 N/13
MuauBuyansHOE JOMalIHee 3aqanue | TOTTYCKAIOTCS BCE CTYIEHTHI
JIOMaITHee 3a/laHue ctynenT mosrydaet 10 Gamos.
MunuBunyansHOE MOCIIe C/IaYH BBITIOJTHEHHOTO MoTHOCTRI0 V13

MuauBHIyansHOE JOMaITHEe 3aJaHue 2

JOMAalIHEC 3a1aHUC

JIOITYCKAIOTCA BCE CTYACHTDI

cTyzeHT nomy4aet 10 Gayos.

Ulexiug 6

Jlexus

[IpencTaBuTh pyKOIIUCHBIE
OTBETHI HA BOIIPOCHI K
KOJIIIOKBUYMY.

Teopernueckuii komtokBuyM (TK) comepxut
BOITPOCHI Ha OIleHKH 3, 4, 5. Onenka mo TK(OTk)
ornpenenseTcs cueayomum oopasom. [Ipu orBere Ha
Bce Bonpockl OTK=S5; nHaye, Ipy OTBETE Ha BCE
Borpockl Ha 3 u 4 OTk=4; uHaue, Npyu OTBETE HA BCE
Borpockl Ha 3 Okp=3. Ecnu gaHbl OTBETHI HE HA BCE
Borpockl Ha 3 - OTk=0. KonuuecTro 6amios b= 2
OTK.

[IpakTHueckoe 3aHsATHE 6

HpaKTI/I‘-IGCKOC 3aHATHUC

Craua U3 1

KP conepxut 3ananus Ha oueHku 3, 4, 5. Ouenka no
KP(Oxkp) ompenensercs cneayonM oopazom. [pu
BBHITIOJTHEHNUHU BeeX 3aaanuit Okp=>5; nnade, npu
BHITIOTHEHUH 3afauuii Ha 3 u 4 Oxp=4; uHaue, Npu
BBINIOJIHEHUH 3a1aHuid Ha 3 Okp=3. Eciy BBIIIOJIHEHBI
He Bce 3amanus Ha 3 Okp=0. KonudecTBo Oamios 3a
KP pasHOo Oxkp.

[IpakTHueckoe 3aHsTHE 9

HpaKTquCKoe 3aHATHUC

Craua UJ13 2

KP conmepxut 3amanus Ha onieHku 3, 4, 5. Onenka 1mo
KP(Oxp) onpexnensiercs cnenytoumm odpazom. [pu
BBITIOJTHEHUHU Beex 3ananuii Okp=>5; nHade, npu
BHITIOTHEHNH 3a7auuii Ha 3 u 4 Oxp=4; uHaue, npu
BBINIOJIHEHUHU 3a1aHuid Ha 3 Okp=3. Ecnu BBIIIOIHEHBI
He Bce 3amanus Ha 3 Oxp=0. KomudecTBo 6amos 3a
KP pasHOo Oxkp.

MuauBuTyansHOE JOMAITHEe 3a1aHne 3

NunuBuayanbHoe
JIOMAaIITHee 3aJaHue

/IOITYCKAKOTCA BCC CTYICHTBIL

[TOCJI€ CTa4YM BBITOJTHEHHOTO TTOJTHOCTRIO0 W13
ctyneHT nomrydaet 10 6aos.

Jlexmst 10

Jlekmus

[IpencTaBUTh pyKONIHCHBIE
OTBETHI Ha BOTIPOCHI K
KOJJIOKBUYMY.

Teopernueckuit komutokBuyM (TK) cogepxut
BOTIPOCHI Ha OIIEHKH 3, 4, 5. Onenka mo TK(OTk)
orpeenseTcs cieayomum oopasom. [Ipu orsere Ha
Bce Bonpockl OTK=Y5; nHaye, IpU OTBETE Ha BCE
Bonpocsl Ha 3 1 4 OTk=4; nHaue, Ipu OTBETE HA BCE

Bonpockl Ha 3 Okp=3. Eciii 1aHbl OTBETHI HE HA BCE
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Borpockl Ha 3 - OTk=0. KonuuecTBo 6amios b= 2
OTK.

[IpencTaBUTh pyKOTIHCHBIC

Teopernueckuii komtokBuyM (TK) conepxut
BOITPOCHI Ha OIleHKH 3, 4, 5. Onenka mo TK(OTk)
omnpenenseTcs cieayomum oopasom. [Ipu oTBete Ha
Bce Bonpockl OTK=S5; nHayve, Ipy OTBETE Ha BCE

Ulexms 13 Jlexnus OTBETHI Ha BOIIPOCHI K
Borpockl Ha 3 u 4 OTk=4; WHade, IpU OTBETE HA BCE
KOJUIOKBUYMY
Borpockl Ha 3 Okp=3. Eciii 1aHBI OTBETHI HE Ha BCE
Borpockl Ha 3 - OTk=0. KonuuecTBo 6amios b= 2
OTK.
WunuBuayansHOE [1OCJIE CAAYH BBIIOJIHEHHOIO MOJHOCTRI0 N/13

MuauBuyansHOE JOMalIHee 3aqaHue 4

JOMAaIIHEC 3aJaHuC

JIOITYCKarOTCA BCC CTYICHTBI

ctynenT nomrydaet 10 6anos.

[IpaxkTnueckoe 3anarue 14

[IpakTuueckoe 3ansTue

Cnaua UJI3 3

KP conmepxut 3amanus Ha onieHku 3, 4, 5. Onenka 1mo
KP(Oxkp) onpenensercs cieayouum oopazom. [pu
BBIIIOJIHEHUH Beex 3agaHuil Okp=S5; uHaue, npu
BBINIOJIHEHUH 3a1aHuid Ha 3 u 4 Oxp=4; uHaue, npu
BbINOTHEHNUH 3aauuii Ha 3 Oxp=3. Eciu BHINOTHEHBI
He Bce 3amanus Ha 3 Oxp=0. KomudecTBo 6amios 3a
KP pasno Okp.

Ulexiug 16

Jlexus

[IpencraBuTh pyKOIIUCHBIE
OTBETHI Ha BOIPOCHI K
KOJUIOKBUYMY

Teopetnueckuit komutokBuyM (TK) cogepxut
BOTIPOCHI Ha OIIEHKH 3, 4, 5. Ouenka no TK(OTk)
onpenenseTcs cueayomum oopasom. [Ipu orBere Ha
Bce Bonpockl OTK=Y5; NHay4e, IpU OTBETE Ha BCE
Borpockl Ha 3 u 4 OTk=4; nHa4e, Mpu OTBETE HA BCE
Bompocsl Ha 3 Oxp=3. Ecau 1aHbl OTBETHI HE Ha BCe
Borpockl Ha 3 - Otk=0. Konuuectso 6amnos b= 2
OTK.

[IpaxTiueckoe 3anstue 17

HpaKTquCKoe 3aHATHUC

Cmaua /I3 4

KP conmepxut 3amanus Ha omieHku 3, 4, 5. OreHka 1o
KP(Oxp) onpexnensiercs cnenytoumm odpazom. [pu
BBITIOJIHEHUH BeexX 3agaHuil Okp=5; uHaue, mpu
BHITIOTHEHNH 3a7auuii Ha 3 u 4 Oxp=4; uHaue, Npu
BEITIOTHEHNH 3afaanii Ha 3 Oxp=3. Eciu BHITIOITHEHBI
He Bce 3amanus Ha 3 Oxp=0. KomudecTBo Oamios 3a
KP pasHO Oxp.

[Tepecnada 3adera (9K3aMeHa)

Ilepecnaua

UT0OB! NOTYYHTh OLIEHKY "yIOBIETBOPUTENHHO"
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[TPCII0JaBaTCIIIO

HEO0OX0JUMO U IOCTATOYHO 3HATh BOIPOCH 1, 2, 4, 6,
8, 10, 11, 12, 14, 17-23, 25, 28, 31, 34-38, 41, 43, 46-
48 W yMETh HCITOJIb30BATh 3TH 3HAHUS IIPH PEIICHUN
prMepoB 1 3axad. [Ipu HeBepHOM OTBETE Jake Ha
OJIMH U3 ATHUX BOMPOCOB BHICTABIISACTCS OIICHKA
""HeyTOBJIETBOPUTENHHO".

UT00B!I MOMy4nTh OLIEHKY "XOpoIIo" HeoOX0guMo 1
noctatouno 3Hatk BCE Bonpocs! u3 nepeuns
"BOIPOCHI K IK3aMEeHY" ¥ YMETh UCIOIb30BaTh 3TH
3HAHWS [IPU PELIEHUH [IPUMEPOB U 3axad. st
[OJTy4eHUS OIEHKH "OTJINYHO" HE0OXOIUMO, B
TOHOJTHEHNUE K TIEPEYHCICHHOMY BBIIIE, TOKA3bIBATh

TCOpPEMBI.

6. baHk TeCcTOBBIX 32/]JaHNH U pPerJaMeHT NMPOBeAeHUs TECTHPOBAHUS
[To yueOHOMY KypCy AaHHBIN MOApa3IeN He MPEeayCMOTpPEH.
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7. KpuTepnu 1 HOpMBbI OLIEHKH KYPCOBBIX padoT (IIPOEeKTOB)

[To yue6HOMY KypCy AaHHBIN MOApa3Ie HEe MPEIyCMOTPEH.
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8. IIpumepHasi TeMaTHKA MHCbMEHHBIX PadoT (KypcoOBbIX, pedepaToB, KOHTPOJIbHBIX,
pacyeTHO-rpauYeCKHuX H Ip.)

Ne n/m Tembl KOHTPOJIBHBIX padoT
1 Jluneiinas anreOp
2 BekTopnas anrebpa
3 AHanuTHYeCKas reOMeTpHUsl
4 BBenenue B MaTeMaTUUECKUU aHAIU3
9. Bonpochl K 3K3aMeHy (3a4eTy)
Ne n/m Bonpocsl
1 UncnoBas Marpuuia. I[CﬁCTBHﬂ Haa MaTpuuamMu (CJ'IO)KGHI/IG, YMHOXCHHUEC HA YHUCJI0, YMHOXKXCHHUEC CTPOKH

Ha CTOJ'I6CI_I, YMHOXCHHEC MAaTPUILILI Ha MAaTPpUIly, TpaHCHOHI/IpOBaHI/IC) 1 yCJIOBHS UX BBIIIOJIHCHUS.

Onpeaenurens MaTpull 2-0ro 1 3-ero nopsiakoB. Onpeaenurens MaTpULbl n-0ro nopsaka. CroicTa
OIIPEAECITUTENCH.

Martpuiia oOpaTHas K 3aJJaHHON. Y CJIOBHSI CYIIIECTBOBAHMUS, CIIOCOO OTHICKaHMSI

MuHOp MaTpulibl. BazucHbBI MHHOpP MAaTpHIIBL, CIOCO0 €r0 OTHICKAHUSI.

PaHr MaTpHIIbl ¥ CLIOCOO €ro ONPEe/ICIICHUSI.

o |O|B~lw N

Cucrema TMHEHHBIX ypaBHEHUH ¢ N HEM3BeCTHRIMUA. MaTpuuHas Gopma 3amucu cucteMsl. [lpumep.
Y crioBuE COBMECTHOCTH CUCTEMBI TUHEHHBIX YPABHEHUN

UTO Ha3BIBAIOT PELICHUEM CUCTEMBI JUHEHHBIX YPAaBHEHUN N HEU3BEeCTHhIMU. Kakue cucteMbl
Ha3BIBAIOT COBMECTHBIMH M HECOBMECTHBIMHU. Kak HaWTH PEIICHUC CUCTEMBI C ITIOMOIIBIO MaTPUIIbL
00OpaTHOM K MaTpHIle CHCTEMBI.

Y cnoBue CyleCTBOBAHUS €AMHCTBEHHOIO PELUICHUSI CUCTEMBI TUHEHHBIX YpaBHEHUN. DOpMYIIb
Kpamepa nns oreickanus pemienus. [Ipumep.

OnnopoaHast cuctemMa JUHEHHBIX ypaBHeHUH. [Ipumep. Kakoe perienne Ha3pIBaeTCsl TPUBHAIBHBIM.
[Ipy KaKOM yCJIIOBUM OJHOPOJHAsI CUCTEMA UMEET HETPUBUAJIbHBIEC PEILICHMS]

10

AJ'II‘OpI/ITM OTBICKaHUS PCUHICHUA HpOHSBOJ’ILHOﬁ CHCTEMBI JIMHCHHBIX ypaBHeHI/Iﬁ. basucurie u
CBO60,I[HI>I€ HCHU3BCCTHBIC.

11

BeKTOpBI. KOJ’IJ’II/IHeapHOCTB, KOMILUJIAHAPHOCTHb BEKTOPOB.

12

JIvHeiHbIe onepalvy HaJl BEKTOPAMHU: CIIOKEHHUE BEKTOPOB, YMHOKEHUE BEKTOpaA Ha uncio. JInHeiinas
KOMOMHAIIMS BEKTOPOB.

13

JInHeliHas 3aBUCUMOCTD BCKTOPOB. CBs13b MCKAY KOJJIMHCAPpHOCTBIO U JIMHEHHOM 3aBUCHMOCTBIO ABYX
BCKTOPOB, MCIKAY KOMINUIAHAPHOCTBIO N JIMHEHHOM 3aBUCHUMOCTBIO TPEX BEKTOPOB. Jlunelinas
3aBUCHMOCTD UCTBIPEX BEKTOPOB.

14

basuc, pa3nokeHre BEKTOpa 1o 6a3ncy, KOOPAMHATH BEKTOpPa B 3aJJaHHOM OasHuce.
OpToHOpMHPOBaHHBIN Oa3uc. JIMHEHHbIe onepaly HaJl BEKTOPaMHU B KOOPAWHATHOH opMe.

15

I[eKapTOBa CHUCTCMA KOOpAWHAT Ha INIOCKOCTHU U B IPOCTPAHCTBC. KOOpI[I/IHaTLI TOYKH U BEKTOpa B
Z[eKapTOBOﬁ CHUCTCMC KOOpAHHAT.

16

[Ipoekitust BEKTOpa Ha OCh U €€ CBOMCTBA. CBSA3h KOOPAUHAT BEKTOPA U €T0 MPOESKIIUN HA OCH
JIeKapTOBOM NPSIMOYTOJILHOM CUCTEMBI KOOPAMHAT.

17

CxayispHO€E IPOM3BEACHNE BEKTOPOB U €r0 CBOMCTBA. BrIpakeHne CKalspHOTo MPOU3BEICHUS Yepes
KOOPIMHATHI BEKTOPOB. BrIpaxkeHne IIMHBI BEKTOPA U yIila MEXAY BEKTOpaMH 4epe3 KOOPIUHATHI
BEKTOPOB.

18

BexTopHOE TPOU3BEACHIE BEKTOPOB U €T0 CBOMCTBA. BhIpakeHNe BEKTOPHOTO MTPOU3BEACHUS depes
KOOpPJIMHATHI BEKTOPOB. MICroib30BaHNe BEKTOPHOT'O IPOU3BEACHMUSL.

19

CMelranHoe IMPOU3BCACHUC BEKTOPOB U €TO FCOMeTpI/I‘leCKI/Iﬁ CMBICII. BBIpa)KeHI/IC CME€IIaHHOI'O
IIPOU3BCACHUS UCPE3 KOOPANHATEI BEKTOPOB. CBOICTBa CMEIIAHHOI'O MMPOU3BCACHUA. Hcnons3oBanue
CMCHIAHHOI'O MPON3BCACHUAA.

20

BripaxkeHUE YCIOBUI KOJUIMHEAPHOCTH, OPTONOHAJILHOCTH, KOMIJIAHAPHOCTH BEKTOPOB

21

[Tousitue 00 YPaBHCHUHU JIMHUHW HA INIOCKOCTH, YPABHCHHH ITIOBECPXHOCTH M JIMHHH B ITPOCTPAHCTBE.
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YpaBHEHHE OKPY)KHOCTU. YpaBHEHHE CEPHI.

22  |BbiBOz O0IIETO YpaBHEHHUS MJIOCKOCTH.
Pasznmiunble popMBI 3amTUcH ypaBHEHHS TUIOCKOCTH: 00IIee; MPOXOAALIeH Yepes 3aJaHHyI0 TOUKY

23  |mepmeHauKYJISPHO 3aJaHHOMY BEKTOPY; B OTpe3Kax; HopMupoBaHHoe. Kakyro nHbOpMaLuio o
[IOCKOCTH HeCYT KO3 (PUIIMEHTBI 3TUX ypaBHEHUH

24  |PaccTosiHUE OT TOYKH JO TNIOCKOCTH.

25  |Yroa Mexay IIIOCKOCTSIMU. Y CIIOBHE NapajlIeIbHOCTH M IEPIEHINKYISIPHOCTH IIOCKOCTEH.

26 YpaBHEHHS NPSMOI B IPOCTPAHCTBE: KAHOHMUYECKHE; TTapaMeTpUIECKUe; MPOXOAALICH Yepes JBe
3aganHbie ToukH. Kakyro nadopmanuro o npsmoii HecyT Ko GUIHEHTHI 9THX YpaBHEHHH.

27  |Yroa Mexay NpsSMBIMH B TPOCTPAHCTBE. Y CIOBHE MapaJIeTbHOCTH M EPIECHANKYISIPHOCTH MPSMBIX.

8 YTros1 MexAy IpsIMOM U IJIOCKOCTBIO. Y CJIOBUE NApauIeIbHOCTH U MEPIEHANKYIAPHOCTH MPSIMOR U
MJIOCKOCTH.
YpaBHEHHE psSMO Ha TUIOCKOCTH: O0IIIEee; ¢ YIIIOBBIM KOA(QQPHUIIMEHTOM: TPOXOIsILEH yepes

29 [j3amaHHYIO TOYKY; MPOXOASIICH Yepe3 MBe 3aJJaHHble TOUKH. Kakyro nHPOpPMAIIUIO O MPSMOI HECYT
KOX(UITMEHTHI STUX YPaBHEHHI.

30  |VYron Mexny nNpsAMBIMU Ha TNIOCKOCTH. Y CIIOBHE NApaJUIETLHOCTH U MEPIEHANKYISIPHOCTH MPSIMBIX.

31 JlnHnM BTOpOro mopsiaka Ha miockoct. O0Iee ypaBHEHNUE, OCHOBHBIEC THITBI IMHUN U UX
KaHOHWYIECKHE YPABHEHUSL.

32  [Qmmunc, runepbona, mapabona. KaHoHn4eckue ypaBHEHUs, XapaKTEPUCTUKH, CBOWCTBA

33  [[loBepxHOCTH BTOpOro nopsiika. OCHOBHBIE THITHI IIOBEPXHOCTEH U MX KAHOHWIECKHE YPAaBHEHUSL.

34 [AccnemoBanme opMbI MOBEPXHOCTH BTOPOTO MOPSAKA METOJIOM CEUCHHIA.

35 Uro takoe ¢pynkuus. [Tpumep. CiocoOsl 3amanus ¢pynkuuu. Obnacts onpeaencHus: QyHKun. CnoxHas
¢byukuus. [Tpumep.

36  |OcHOBHBIE eMeHTapHbIe GYHKIWH U UX rpadukn. DnementapHas Gyakuus. [Ipumep

37 [lIpemen pynkumun. beckoneyHo Manble n 6eCKOHEYHO OonbiTie (PYHKIINHU, CBSI3b MEXKIY HUMH

38  [CroiicTBa 6GeckoHEUHO MaITBIX PYHKIIHH.

39 [CgoiicTBa npenenoB GyHknuii. 3amevaTenbHbIE IPEIEIbI.

40 |HempepsiBHOCTH QyHKIMH B Touke. CBOWCTBA (DYHKIMH, HEMPEPHIBHBIX B TOUKE.

41 [Teopema 0 HENPEPHIBHOCTHU 3JIEMEHTAPHON (QYHKIIMU ¥ €€ MCIOIb30BaHNE PU BBIYUCIICHUH TPEICIIOB.

42  |CpoiicTBa QpyHKIMI, HENPEPHIBHBIX HA 3aMKHYTOM UHTEPBAJIC.

43  |Touku pa3pbiBa GYHKIUH U UX KJIacCH(PUKAIHSL.

44 [loHATHE KOMIUIEKCHOTO YHCIa. J[eficTBUTENbHASI 1 MHIUMAsl YaCTh KOMIUIEKCHOTO uncia. KoMmiekcHo
conpspkEHHbIe uncina. [Ipumep. Kak n3o00paxaroTtcs koMmiuiekcHble uncia. [Ipumep.

45 AnreOpandeckasi, TPUrOHOMETPUYECKast, TIoKa3aTesbHask (pOpMBI 3aITUCH KOMIUIEKCHOTO yrcia. Moayis
1 apryMEHT KOMIUIEKCHOTo uncia. [Tpumeps.
JleiicTBUS HA/l KOMITIEKCHBIMU dnciiaMu. Cl0KeHUe KOMITIEKCHBIX YUCeNl, yMHOKEHHE KOMIUIEKCHBIX

46  [gucen, neTeHUE KOMIUIGKCHBIX YHCEIl, BO3BEJCHUE B N-YIO CTEIICHb, H3BJICYCHUE KOPHS N-0i CTENICHU.

[Ipumepsl.
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10. DoHp OHECHOYHBIX CPEACTB IJisl IPOBECACHUA l'lpOMC)KYTO‘IHOﬁ arTrecralumu
Oﬁyqammnxca o AMCIUIIJINHE

10.1. ITacopTt ¢doHaa OLIEHOYHBIX CPEIACTB

Ne n/m KonTposmpyemsie pasieasl Kon xonTposnpyemoii HaumeHoBaHue
) (TeMbl) TUCHUIIUHBI KOMIeTeHII U (WIU ee 4acTH)| OIeHOYHOT0 CpeACcTBAa
KoHntposbhas pabora,
. W13, TeopeTnueckuii
1 UluneitHas anreOpa OIIK-1 /13, Teop
KOJUIOKBUYM
KoHntposbhas pabora,
N3, TeopeTnueckui
2 BekTopHas anredpa OIIK-1 J13, Teop
KOJUJIOKBUYM
KoHntposbhas pabora,
N3, TeopeTndeckui
3 Ananutudeckas reomerpus [OITK-1 H3, Teop
KOJUJTIOKBUYM
KoHnTtposbHas pabora,
Brenenue B N3, TeopeTnueckui
4 ! ) OITK-1 A3 eop
MaTeMaTHUEeCKUI aHaIU3 KOJUJTIOKBUYM

10.2. TunoBbie KOHTPOJIbHbIE 32IaHUS UM HHbIE MATEePHAJIbl, HEOOX0AMMBIE /151 OLEHKH
3HAHM i, YMeHHM i, HABBIKOB U (WJIH) ONBITA JeSITEJbHOCTH, XaPAKTEPU3YIOUIUX ITAINbI
(¢popMupoBaHus KOMIIETEHIIUI B MIpoIlecce OCBOEHNsI 00pa30BaTeIbLHON MPOrPaMMBbI

10.2.1. MuauBuayaabHble foMamHue 3aaanusa (U13)

Jluneiinas anredpa

1. Ins 3agannasix matpuin A,B,C u yucen m,n,p naiitu mA+nB+pC

2. lns 3amanaeix Matpui] A,B maiitn nx npomssenenus AB u BA

3. lansl npeoOpa3oBaHue BbIpaxaromiee nepemennsle X1,y1,z1 nuneliHo yepe3 nepeMeHHbIe
X2,y2,z2 v npeoOpa3oBaHUE BRIpaXKaroIee MepeMeHHbIe X2,Y2,Z2 THHEHHO Yepe3 IepeMEeHHbIC
x3,y3,z3. CpencTBaMu MaTPUYHOTO UCUMCIICHUS HATH BbIpaxkeHue i nepeMeHHbIx X1,y1,z1 yepes
nepeMeHHble X3,y3,23.

4. BBIUUCIIUTH ONPEIETUTENH 3alaHHbIX KBAIPATHBIX MaTpHULl 2-0r0,3-ero, 4-0ro mopsIKkoB.

5. Jlns 3agaHHBIX KBaJpaTHEIX MaTpull A,B HaliT 0OpaTHbIE MaTPHULIBI.

6. HaiiTu perieHue cucteMbl U3 TPEX JIMHEMHBIX YpaBHEHUH C TpeMsi HEM3BECTHBIMU TPEMsI CIIOCOOaMU:
o ¢popmynam Kpamepa, metogom ["aycca, ¢ mOMOIIBI0 MaTPUIIBl OOPATHOM MAaTPHUIIE CUCTEMBI.

7. Ans 3apanubix Matpul] A,B HaiiTu ux paHru.

8. HccnenoBarh Ha COBMECTHOCTh M HAWTH PELICHUS [ 33JaHHBIX CUCTEM JIMHEHHBIX YPABHEHUH.

Bekrophas anrebpa.

1. 300pa3uTh Ha IIOCKOCTH JIBa BeKTopa a,b u moctpouts BekTopsl (a+b), (a-b), 0,5(a+b).

2. ]l nByMepHBIX BEKTOPOB a,b,C, 3a1aHHBIX KOOPIHMHATAMH PA3JI0KUTh TEOMETPUICCKU U aHATUTUIECKH BEKTOP
C o BekTopam a,b.

3. Haiiti paboTy 3aJjaHHOM CHJIBI TIO TIEPEMEIICHUIO TeJla U3 TOUYKU A B TOUKY B.

4.J1nst BEKTOpPOB &,b, 3a1aHHBIX KOOPIMHATAMHU HAWTH JUTMHBI BEKTOPOB CKAJISIPHOE MIPOHU3BEACHHE BEKTOPOB, YrOJ
MEX]Ty BEKTOPAMH, IIPOESKIIMIO OJTHOTO BEKTOPa Ha APYTOH.

5. Jliis BeKTOpOB @,b, 3a1aHHBIX KOOPAWHATAMH, HATH BEKTOPHOE MPOU3BEICHUE BEKTOPOB, TUIOIIAIb
TPEYrojibHUKa, IOCTPOSHHOT'O Ha 3TUX BEKTOPAX.
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6. lns cwitel F, mpuitoskeHHOM B TOUke A, HAWTH MOMEHT OTHOCUTEILHO TOUKH B.

7. Il BeKTOPOB @,b,C, 3a/laHHBIX KOOPMHATAMH, OTPEICTUTh KOMILIAHAPHBI BEKTOPbI WIIN HET.

8. 3amanbl KoopaAMHATHI BepiiuH nupamuasl ABCD, HaliTH 00bEM TUpaMUIbI, ILIOIAb TPAHH, YOI MEKIY
pE€Opamu, MPOEKIHIO0 OHOTO pedpa Ha Apyroe pedpo.

AHaTuTHYEeCKas TeOMETPHS

1. 3agano oO1iee ypaBHEHHE PSMON Ha TNIOCKOCTH, 3aMIUCAaTh YpaBHEHHE TOH MPSIMOiA B popMe ypaBHEHUS
NPSAMOI € YTI0BBIM K03 (hUIeHTOM, B (hopMe ypaBHEHUS MPSIMOM B OTpe3Kax, MOCTPOUTH MPAMYIO, HAUTH
pacCTOsIHUE OT MPAMOM 10 3aIaHHOM TOUYKH.

2. 3agaHel 6 ypaBHEHUH MPSAMBIX HA TNIOCKOCTH, IIOCTPOUTDH ATH TPSIMBIE.

3. 3agaHpl BEPUIMHBI TPEYTOIBHUKA, 3aMIUCATh YPAaBHEHHsI CTOPOH TPEYTOJIbHHKA, €T0 BHICOTHI, METUAHbI
MIPSIMBIX, TTPOXOSIINX Yepe3 BEPIINHBI MTapauIeTbHO CTOPOHAM TPEYTOJIbHHKA.

4. 3amaHo ypaBHEHHE IUIOCKOCTH P, MOCTPOUTH TIOCKOCTh, HAWTH PACCTOSIHUE OT ITOCKOCTH P 110 3amanHOM TOYKH
M, 3anucaTh ypaBHEHHE IUIOCKOCTH S, MPOXOIIeH yepe3 TouKy M mapasiensHo IockocTH P.

5. 3anmcath ypaBHeHHs NpsiMoi L B mpocTpaHCTBe, MPOXoAAIIel uepes JBe 3aJaHHble TOUkH A u B, 3anucaTs
KaHOHMYECKHE U IMapaMeTpHUECKre ypaBHEHHS MPsIMOi L, ypaBHEHHs IpsMOH, poxoadmiei yepes Touky C
napayuienbHo L.

6. HaiiTi Touky nepeceueHus 3aJaHHON MPSIMOH € 331aHHOM TJIOCKOCTBIO.

7. 3amaHbl ypaBHEHHSI HECKOJIBKMX KPUBBIX 2-0T'0 MOPSAKA HA TUIOCKOCTH, TIOCTPOUTH 3TH KPUBEIE U OTIPEIETIUTh
WX TTapaMeTpBhl.

8. 3amaHo ypaBHeHHE cepbl, HAUTH €€ LICHTP U PaJnuyC, OCTPOUTH Chepy.

9. 3agansl ypaBHEeHHs 12-TU MOBEPXHOCTEN 2-0r0 NOPSAKA, HOCTPOUTH UX METOJOM CEUCHUU.

Bgenenue B MaTeMaTHUYECKUM aHAIN3

1. Haiiti o6nacTs onpeaeseHus 3a1aHHbIX aHATUTUIECKU (PYHKIIHH.

2. Cpenu 3a1aHHBIX (QYHKLMH BBIABUTH YETHBIE, HEYETHBIC, IEPUOIUUECKUE U ONPEACIUTh NEPHUOIbI MTOCIIEeIHUX.
3. IlocTpouTh rpadmKy 3aJaHHBIX QYHKIUH, UCTIONB3YS TpapUKH OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUH.

4. [Toctpouts rpaduky 3a1aHHBIX QYHKIWH B MOJSPHBIX KOOPAWHATAX.

5. Haiitu ipenenel 3a1aHHBIX (YHKITHHA.

6. HccnenoBaTh Ha HENPEPHIBHOCTD 3aJaHHBIC (DYHKIIUH.

10.2.2. KoMIJIeKT 3a1aHuil 1J151 KOHTPOJIbHOH padoThl

Jlunetinas anre6pa

1. Ins 3aparnasix matpun A,B,C u yucerr m,n,p naiitu mA+nB+pC

2. [lepeMHOXUTH 3a1aHHbIE MaTPUIIBI A 1 B.

3. Haiitu matpuiy oOpaTHYyIO K 3a/laHHOM.

4. UccnenoBaTh CUCTEMY JIMHEHHBIX YPaBHEHHUI Ha COBMECTHOCTh, HAMTH PEIlIEHUE CUCTEMBI U3 TPEX
JUHEHHBIX YPaBHEHHI C TPeMs HEU3BECTHRIMH 110 popMmyiam Kpamepa, ¢ MOMOIIEI0 MaTPHITBl 00paTHOMN
MaTpPHIIE CUCTEMBI.

5. OnpenenuTh CKOJIBKO PENICHUN UMEET 3a/IaHHAasT OJTHOPOIHAS CHCTEMa JIMHCWHBIX ypaBHECHUH.

Bekropnas anreOpa.

1. Inst AByMepHBIX BEKTOPOB a,b,C, 3aJaHHBIX KOOPIUHATAMH Pa3JI0KUTh TCOMETPHUYCCKU U
AHAJTUTHYECKH BEKTOP C 10 BeKTOpam a,b

2. Haiitu paboTy 3a1aHHOM cuibl F o nepemenieHuto tena u3 TO4ku A B TOUKy B.

3. Haiiti yrom Mexy BeKTOpamMH, 3aJaHHBIMH KOOPJAWHATAMH U JTTHHBI BEKTOPOB.

4. 3amaHbl KOOPJMHATHI BEPIIUH TPEYTOJIbHUKA, HAUTH €ro TUIOIAdb.

5. 3anmansl koopauHATHI BepinH mupaMusl A,B,C,D Halith e€ 00béM.

AHanuTHyecKasi FeOMETpHs

1.IInockocTh neprneHuKyIsspHa 3aJaHHOMY BEKTOPY & U IPOXOAUT Yepe3 3aJaHHYI0 TOUKy P, 3anucars
YpaBHEHUE 3TOM MIIOCKOCTH.

2. [Ipsimas B IpOCTPaHCTBE MPOXOAUT YEPE3 JIBE 3aJaHHBIE TOUKU. 3alIUCAaTh KAHOHUUYECKHE WU
IapaMeTPUYECKUE YPAaBHEHUS 3TOU MTPSMOM.

3. 3aganbl ypaBHeHHe psiMoil L Ha rmiockocTu U Touka A. 3anucaTh ypaBHEHHE MpsMoit Ly,
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MPOXOASAIICH yepe3 TOUKY A MmapauiesbHO (TIEPIeHIUKYISIPHO) MPpsMoi L.

4. 3aaHO KAaHOHUYECKOE YpaBHEHUE IUIOCKOM KpUBOH 2-oro nopsiaka. IloctpouTs KpuByro, HalTH €€
(hOKYCBI, TUPEKTPHUCHI.

5. 3agaHo KaHOHMYECKOE ypaBHEHHE TIOBEPXHOCTH 2-0r0 Hopsiika. [IocTpouTh MOBEPXHOCTS.

BBenenune B MaTeMaTHUECKUN aHAIN3

1. ITocTpouTs rpaduKu OCHOBHBIX 3I€MEHTAPHBIX (DYHKIIMH.

2. [Toctpouts rpaduk 3a7aHHON (HYHKIIMK B TOJISIPHON CHCTEME KOOPIMHAT.
3. BeruucauTh npenensl 3aaHHbIX (QYHKITHH.

4. MccnenoBaTh Ha HETIPEPBIBHOCTD 33aHHBIE (DYHKIIUU.

10.2.3. Tunoseie BONPOCHI U3 GAHKA TECTOBBIX 3aaAHUI JJIsI HTOrOBOI'0 TECTHPOBAHMS
Tema :JIuneiinas ajaredpa

1 5
1. Beruucaute onpeaenurens .
-6 10
OrTBer:
2 3 4
2. BeruncnauTh onpeneauTeNb 45 6
371
OTBeT:
1 0 2 -3
4 2 1 3
3. BerauciauTh onpenenurens .
52 3 0
6 0 3 7
OrTBer:
1 3 0
4. Haitinure cymMMy MaTpHI] A=l0 —1|¥p_|_1 3|
3 5 6
1 2 3 4 5
-1 2 0 3 1 4 1 2 1 4
C=/-1 4 P=-1 -1 T=/-1 2 M=|-1 2 K=|-1 2
3 -1 6 5 9 9 31 9 1
1 2 1
5. Jlana matpuna A=|2 6 2|. Torgamarpuna C=A— A" pasHa...
5 4 1
1 2 3 4
0 0 —4 1 0 0 0 0 0 4
0 0 -2 0 1 0 0 2
4 2 0 0o 0 1 0 4 2
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1 01
6. Jlana matpunia 4={0 2 0. Torma marpuna A% umeer BU/I...
1 30
1 2 3 4
2 3 1 2 0 1 10 1 1 0 1
0 4 0 3 4 6 0 4 0 0 2 3
1 6 1 1 0 1 1 9 0 1 0 0
1
2 31 1 2
7. Hanbl Matpuiipl 4 = 14 1) B=|5]|, C= 5 g . Torga cyiiecTByeT npou3BeAeHUE MATPHIL. . .
7
1 2 3 4
C-4-B B-4-C C-B-4 A-C-B
8. Panr MaTpwuIia paBeH equHUIBL. Toraa MaTpuila MOKET UMETh BHJIL..
1 2 3 4
1 2 4 1 2 3
1 0 0 1
2 4 4 5 6
0 1 1 0
1 2 4 7 8 9
3x+1 2
9. Panr marpunel 4 = L paBeH JIBYM, €clii 3Ha4eHHe X He PaBHO...
X
1 2 3 4
-1 0 -2 1
1 3 -2 3
o 00 0 O
10. HaiiguTe panr MaTpuIlsl dolo 2 4 1
00 3 5
00 0 1
OrTBer:
2cosx 1
11 . dns matpuisl 4 = 0 sin HE CYyIIECTBYeT OOpaTHOM, €Clih X PaBHO ...
X
1 2 3 4
T T T T
2 4 3 6
12. JIns matpuiisl A cymiecTByeT oOpaTHasi, €Clid OHA paBHA ...
| 1 2 3 4
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31

1 2 3 4

1 -1 -5 5

1 -1 -5 5

F)
14. EnuHcTBEHHOE penieHre UMEET OTHOPOHAS CUCTEMA JJUHEUHBIX YPAaBHEHUH ...

1 2 3 4
¥—-3v+z=0, ¥—-3v+z=0, x-3v+9z=0, ¥x-3y+2z=0,
2x+2v+4z=0, 2x+2yv+4z=0, 2x+2yv-6z=0, 2x+5v+4z=0,

3x+3v+z=0

3Jx+3v+6z=0

3x—y+3z=0

3x+3v+62z=0

6X+5y—-2z=-4

15. Haiitu X+ Y +2Z ,ecinu X,Y,Z SIBISIOTCS PELICHUSIMUA CUCTEMbI ypaBHEHHI < 3X + 4y +2z2 =1

OtBeT:

Tema : BekTropHas anreopa

1.Kakoe BBIPa’XCHHUC 0003HayaeTcs CKAJIPHOC IIPOU3BCIACHHUC BCKTOpOB?

3x-9y =11

1 2 3 5
(@b) xb jaxb| alp] (T .b)
2. HaiimuTe BeKTOp 46— §+ 26 , €CIIH 52(2, 4, 3), B:(l, -1, 2), g:(O, 1,-1).
1 2 3 4
(6, 2, 3) (-2,2,5) (2,-6,3) (2,2,3)
3. Haiitu 1iuHy BEeKTOpa g =(3,0,4).
OrtBer:
4. JlaHbI BEKTOPBI g ={2, -2, 2}; B ={3, 0, -4}. Haiitu np, (g + B ).
b
1 2 4
-2 2 5
46 5 23

1. Haiitu miomanpe tpeyroasauka ABC ¢ Bepmunamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).
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1 2 3 4
53 J15 V3 253
6. YCTaHOBHUTb, KOMIUTAHAPHBI JIM BEKTOPA g , l; , E , ECIIH 5 :4; -2} +4 % : 1;:3; -
4j+7k; c=i+2j-3k.
Orser:
B P
7. Kakoli BeKTOp siBiIgeTcss CyMMOil BekTopoB AB u -AP?
A C

1 2 3 | 4

BP A PB AC
8. BeIpa3uth yepe3 equHIUYHBIE BEKTOPHI TI/I T BEKTOP KB , ec A(1,2), B(0,-3).
Ortser:
9. HaiiT BeKTOpHOE TIPOU3BEACHUE BEKTOPOB g _2i- T+ 3E : B _i- T :

1 2 3 4 5
-3i-3j-3k -4i-3j-3k -3i-3j+3k -3i-3j+k -4i-3j+k

10. B napamnenorpamme ABCD: K u M — cepeaunnl cropon BC u CD, AK =a, AM = b . Beipaszuts

BekTop AD uepes g " 6
1 2 3 4
AD=2b+2a AD =2b+2a AD =2b-2a D =4p-23
3 3 3 3 3

11. JTansl Tpu mocaeaoBaTeNbHbIE BepIIHHBI apauienorpamma A(1;-2;3), B(3;2;1), C(6;4;4). Haiitu ero

4eTBEepTYI0 BepunHy D.

1 2 3 4 5

D(4,0;6) D(9;6;5) D(3;2;3) D(-1;2;-3) D(1;-2;3)

—

12. Tlpu kakux 3HaueHUsIX & U [ Bektopel a=—-21+3 j+ak u b=£1-6 j+2k xommuHeapHbI?

1 2 3 4 5

a=0, p=1 a=1, p=2 a=3, f=3 =2, f=-4 a=1 p=4

13. Beruucnuth 2 ?x (E— 5_1)) .
Ortser:
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14. Haiit cMelmanHoe npousBeieHre BekTopos d = (2,-1,2), b =(3,0,7), C=(1,2,-3)

OTtBeT:

15. ITnomanas TpeyrojdbHUKA BEIYUCISACTCS 110 GOpMYIIE. . .

2 3

Q| |
Q| |
o

S=

g SRl | ooty | S

Tema : AHaIMTHYECKasl TeOMeTpPus
IIpakTuyeckunii Tecr:

1. Paccrosinue mexay npsimpiMu 3X—4y —-10=0 u 6x—8y+5=0 paBHo ...

1 2 3 4
2,5 5 0,25 1,5

2. Toukn A(3;2) u A(— 1;6) SIBJISIFOTCS. KOHIIAMH OJTHOTO U3 TMaMETPOB OKPYKHOCTH. Torna ypaBHEeHHE

OKPY>KHOCTH UMEET BUT ...

1 2 3 1
(=1 +(y—4)Y =8 (x=2F + (v =8 =1(x 1) +(y+4) =8 (x=1) +(y-4)* =32

3. Ob1ee ypaBHEHUE MIIOCKOCTH, IPOXOAAIIEH Yepe3 TOUKY I (— 3;4;—2) Y OTCEKAIoIeH paBHbIC

OTPE3KU Ha KOOPAMHATHBIX OCAX, UMECT BU] ...

1 2 3 4
X+v+z+1=0 Jx—4v+2z=0 |3x—-4v+2z+1=0] x+yv+z-1=0
. X y+3 z-5
4. Touka nepeceyeHus NpAMON EZT:_ U IUNIOCKOCTH X+ 2y —3Z+1=0 wumMeeT KOOpAUHATHI
1 2 3 4
(10:2:5) (0; -3:5) (8:1;5) (2:1:5)
5. OnpesnenuTh BU MOBEpXHOCTH: Y =6Z...
Ortser:
2 y2 ZZ
6. Ompene OBEPXHOCTU: — — +-—+—=1...
NPEICTUTh BU]] TIOBEPXHOCTH TRV
Ortser:

7. lns npsimoit MM, Hanmcath o01ee ypaBHeHue, ecii M1(-2;5), M3(6;-2) ...

OTtBeT:

8. B A MgM;M; Haiitu ypaBHeHHe cpeaneit muHuu EF, mapannensaoit MiM;
eca Mg (1;1), M1(4;6), My(-5;-1).

OT1BeT:
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9. VpaBHeHHE TUIOCKOCTH, TPOXOISIICH Yepe3 TOUKH i 1(—1;2;0),] 2(2;3;1) | 3(3;—1;4) UMeeT

BUJI ...

1

2

3

4

Tx—8y—-13z+23=0

Tx—2v-=-5z-3=0

Tx+8y—-13z-9

Tx =8y =13z =0

10. VpaBHeHHe mpsMOii, IPOXOALIEH Yepe3 TOUKy | 0(2;—3;—5) NEPIEHANKYISPHO K

mIockocT 6X —3y —5z +2 =0 umeer BUx ...

1 2 3 4
x—-2 yt3 z+t35 x-6 y+3 z+5| x+2 y-3 z-xt1l y-3 2z-35
6 -3 -5 2 -3 -5 6 -3 B 3 5

11. Muumas nomyock Turepoomsr X° —10x —4y® —11=0 pasHa ...

1 2 3 4

3 36 6 9

. . |x-y+2z-10=0
12. HanpaBnisrouuii BEKTOp IpsSMOi UMEeT BUT ...
3X+2y—-z+6=0
1 2 3 4
(-3:7:5) (3:-2-2) (1;-1,2) (3:-7:-1)

13. YpaBHeHHE reOMEeTPUUECKOr0 MECTa TOUEK, PABHOYIAJIEHHBIX OT JIBYX JaHHBIX TOUEK A(— 1;2) "
A(3;4) AMEET BULI ...

1 2 3 4

2¢4+1v-5=0 X+yv—-5=0 2x+v+5=0 X+yv+5=0

14. BepmuHa mapa6omsl X° —2X — 2y —13 = 0 uMeeT KOOpIWHATHI ...

1 2 3 4

(1-7) (1:7) (-17) (-1-7)

15. YpaBHeHUE MIOCKOCTH, MPOXOASILEH Yepe3 TOUKY (0;0;2) NEPIEeHIUKYISIPHO MIOCKOCTAM
X—y—z=0 u x—2y=0 wumeer Buf ...

1 2 3 4

2x+yv+z-2=0 X—yv—z+2=0 x—2dy—z-2= 2x—yv—-z+2=0
Tema: Beenenne B MaTeMaTH4eCKUil aHAIU3
1. Kakas u3 ¢pyHKIUi sIBIS€TCS HEUETHOM, €CIH. ..
1 2 3 4 5
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f(-x) = f(x) f(-x) = -f(x) f(-x) =- f(x) f(-x) =f(x) f(-x)=f(x)=
= -f(x)

2. WceneaoBaTh Ha Y€THOCTD MITH HEYETHOCTh QPYHKIMIO ¥ = X - Sin® X — x ...
Ortser:
3. Haiitn nepuon pynknuun f(Xx)= 30052 —sin6x...

1 2 3 4 5

107 T 107° T 10z
3 3 6 3

4. Kakol 13 HIKETIEPEUUCIICHHBIX MTPEIEIOB CBOAUTCS K IEPBOMY 3aMeUaTeIbHOMY Mpeaey

1 2 3 4
] " __arcsinx . 1\
lim [f(X)] :‘:“m f(X):| !(ILTJ) X =1 "n,(])(]_+n) =e "m(l_}_;} —e
5x+2
5. Beraucnure npemen "m(BX — Zj
x>o\ 3X 41
1 2 3 4
o o5 5 -5
6. Beraucnure npenen  lim M
' ol 3—+27x
3
1 2 3 4
0 g i 00
3 9
X3+ 2x% —3x
7. Beruncnure npegen lim ———
-1 X°—=3X+2
1 2 3 4
-4 4 o -00
2
8. Beruncnure npeaen  lim M
xom 2X" +1
1 2 3 4
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0 1 ‘i o0
9 4
9. Beruucnute npeaen  |im (—j
1 2 3 4
0 2 Ai o0
3 4
10. Beraucnute npegen lim LCOSZX
x>0 XSin2x
OTBeT:
1
- 2 X
11. Beruucnure npeaen lim arein x
x>0 Xtg 9x
OrTBer:
12. Beruucnute npegen lim M
x>56+Xx -1
OTBeT:
2x-3
13. Beramcnute npeaen |im (3)( + 2)
Nn—o0 4X +1
1 2 3 4
0 o0 1 e?
e 2
X=lecnu—-1<x<?2
14. Haiinute Touku paspeiBa pyHkimu f(X)=
2—X,ecmu2 < X<5
1 2 3 4 5
Touex paspviea nem x=1 x=0 x=2 x=5

x-1
o 2
15. Haiitu TOuku paspbiBa GyHKIMN Y=4 % ¥ ONpeneauTb UX THUII

1. Touexk paspsiBa HET
. x=0- TOuKa pa3pbIBa IEPBOro poaa

2

3. x=0- Touka pa3pbIBa BTOPOro poja
4. x=1- Touka pa3pbIBa NEPBOTO poaa
5

. x=1- TOouKa pa3psiBa BTOPOIro poja

11. O6pa3oBaTe/ibHbIE TEXHOJIOTMH U METOANYECKHE YKA3AHUSA 110 OCBOCHUIO M CIUTIINHBI
(y4eOHoOro Kypca)
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TexHOIOTUU TPAJAUIIMOHHOTO 00y4YeHHS B (hopMe:
- JIekuu.
- [IpakTuueckue 3aHATHA.

- CamocTosTensHas padora.

12. YueOHo-MeTOAMYeCKOe U MHPOPMALMOHHOE o0ecrieyeHHue TUCHUILINHBI (Y4eOHOro
Kypca)

12.1. O0s3aTeqbHASA TUTEPATypa

Tun (yueOHuK,
y4eOHoe nocoodue, KomuecTso
Ne bubaunorpaguyeckoe onucanue yuebuo- B
n/n METOIIIECIoe oudmoTexe
nmocooue,
NMPaKTHUKYM, JIP.)
1. | Maneixun B. U.
Bricuias MmaTeMaturka [ DneKTpOHHBIN pecypc] :
yue0. mocobue / B. V1. ManbixuH. - 2-¢ u3., " IbC
nepepad. u jgor. - Mocksa : UHOPA-M, 2014. - Yuebuoe nocobue ZNC%NNII.L.JM'
365 c. : mi. - (Beicmee o6pazoBanme). - ISBN
978-5-16-002625-1.
2. | llunaues B. C.
Bricuias MmaTeMaturka [ DneKTpOHHBIN pecypc] : OBC
yuebnuk / B. C. llunaues. - Mocksa : UTHOPA - VYyebHoe nocobue "ZNANIUM.
M, 2015. - 479 c. : un. - (Beiciiee o6pa3oBanue). comMm"
- ISBN 978-5-16-010072-2.
3. | Uepnenko B. [I.
Bricmias maTemaTuka B ImpuMepax M 3agadax
DneKTpoHHbIH pecype] : yueb. mocobue. B3 1. T. 1/ OBC
][3. . I’Irf))pHeHKOI.)- g:HI](T—}l]'IeTep6ypr : [TonmnTexHuka, Yaebnoe nocodme "IPRbooks"
2016. - 713 c. - (YueOHOe mocoOue i By30B). -
ISBN 978-5-7325-1104-8.
4, | Jlypre U.T.
Briciiasg MaTemaTHka [ DeKTpoHHBIN pecype] : 9bC
npaktukym / U. I'. Jypee, T. I1. dyHTHKOBA. - [IpakTukym "ZNANIUM.
Mocksa : By3oBckuii yueOnuk : UHOPA-M, CcomM*"
2017. - 160 c. : un. - ISBN 978-5-9558-0281-7.
COI'TACOBAHO
JupexTop Hay4IHOH OUOIMOTEKU A.M. AcaeBa
(noonucy) (U.0. Pamunus)
« » 20 T.

12.2. lono/iHUTEIbHAS JUTEPATYPA U y4eOHbIe MaTepHAJIbI (AyAHO0-, BU/1€0NO0CO0Hs U AP.)

- (honyx HayuHol 6ubaHOTEKN TT'Y:

28



n/n

bubauorpaduyeckoe onucanue

Tun (yueOHMK, yueOHOE
nocooue, yueOHo-
MeToHYecKoe mocooue,
MPAKTHKYM, ayAHo-,
BH/1€0NI0CO0MS U JIP.)

KoanuecTBo B
onoHoTEKE

Uepnenko B. /1.

Briciias MaTeMaTHKa B IpUMeEpax U 3ajadax

[DnexTponHsbIi pecypc] : yueb. mocodue. B3 1. T. 2
B. 1. Yepnenko. - Cankt-IlerepOypr :

[Tonutexnuka, 2016. - 569 c. - (YueGHOe mocobue

st By30B). - ISBN 978-5-7325-1105-5.

VYuebHoe mocobue

9BC "IPRbooks"

Uepuenko B. /1.

Bricias MaTeMaTHKa B IpuMepax U 3a1adax
[DnexTpoHHBIN pecypc] : yaeb. mocobme. B3 1. T. 3/ B.
/1. Uepnenko. - Cankr-IlerepOypr : [Tonutexnuka, 2016.
- 510 c. - (YueOHoe mocobue st By3oB). - ISBN 978-5-
7325-1106-2.

VYyeOHoe mmocodue

9BC "IPRbooks"

Kyznuemos A. B.

Bricmias MmaTemaTuka [ DIeKTpOHHBIN pecypc] :
MaTemaTndeckoe mporpaMMHupoBanue : yueOHuk / A. B.
Kyszueros, B. A. Caxosu4, H. U. Xomoz ; mox obm. pe.
A. B. Kysnenoga. - 3. 4-e, crep. - Cankr-IlerepOypr :
Ulans, 2013. - 352 ¢. : wi. - (YueOHMKH JUTsI BY30B.
CrientmanbHas mureparypa). - ISBN 978-5-8114-1056-9.

VyeOHuK

OBbC "Jlanp"

Bricmras MaTematnka [ DIeKTpOHHEIH pecypc] : yueO.
moco6ue i By30B / E. A. PoB0a [u np.]. - MUHCK :
Brimitiras mkoia, 2012. - 391 c. - ISBN 978-985-06-

2106-1 .

VYyebOHoe rocobdue

OBC "IPRbooks"

- apyrue QOHIBI:
[To yueOHOMY KypCy AaHHBIN MOApa3zesl He MPeIyCMOTPEH

12.3. Ilepeyenn pecypcoB HHGPOPMANUOHHO-TEJIEKOMMYHUKAUNOHHOM ceTn "UHTepHeT"

1. http://www.mathprofi.ru/matematika_dlya chainikov.html
2. http://www.mathprofi.ru/
3. http://function-x.ru/
4. http://www.matburo.ru/mart_sub.php?p=art_matanall
12.4. IlepeyeHb NPOrpaMMHOI0 o0ecreYeHUus
Ne HanmenoBanue I10 KosanuectBo | PexBu3uThl 10roBopa (aara,
n/n JIMLIeH3UH HOMep, CPOK AeHCTBHA)
1 | Windows 1398 OeccpoyHas
2 | Office Standart 1398 Oeccpounas

12.5. Onucanne MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEO0OXO0AMMOI1 1151 OCYLIeCTBJICHHUS
o0pa3oBaTe/IbHOI0 MPOLECCca M0 TUCHUILIHHE (MOAYJII0)
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http://www.mathprofi.ru/matematika_dlya_chainikov.html
http://www.mathprofi.ru/
http://function-x.ru/
http://www.matburo.ru/mart_sub.php?p=art_matanall

Ne
n/n

HanmeHnoBanme
000py10BAHHBIX
Y4eOHbIX KAOUHETOB,
Jabopartopuii,
MAaCTEePCKUX M Jp.
00bEeKTOB 1J111
NpOBe/IeHUs!
NPAKTHYECKUX U
J1a00pPaTOPHBIX 3aHATUI

IlepeyeHb OCHOBHOIO
o0opynoBaHus

DakTHYECKHUI
afgpec y4eOHBIX
Ka0OHHETOB,
JaboparTopuii,
MAaCTepPCKUX U
ap.

Ilnomanb, G

KoauuecTBo

MMoCaa0IHBbIX MECT

Aynuropus
BEOKOH(EPECHITHI.
VYyeOHas aynuTopus ais
MIPOBEICHUS 3aHATUI
JEKIIMOHHOTO THIIA.
VYyeOHnast ayuTopus ass
MPOBEJICHUS 3aHATUI
CEMHHApPCKOT0 THIIA.
VYyeOHas aynuTopus Ais
KYpPCOBOTO
MIPOEKTUPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX
pabor). YueOHnas
ayTUTOPUS ISt
MIPOBEICHUS TPYIIIOBBIX
Y UHAUBHUIYalIbHBIX
KOHCYJbTAIUN YueOHas
ayTUTOPUS s
MPOBEJICHUS 3aHATUI
TEKYIIEr0 KOHTPOJIS U
IIPOMEKYTOUHOU
arrecraruu. (YJIK-807)

DKpaH TeJIeBU3UOHHBIM,
LIUPMBI, IPOKEKTOP Ha
IITaTUBE. CTOJ
MPernoaaBaTeIbCKUi,
CTYJIbs
IpenoaaBaTebCKue.,
TpancnapaHT-niepeTskKa,
CUCTEMHBIH OJIOK .

445020
Camapckas 0071.
r. TonpsTrH, yiI.

benopycckas,
16B

[EEN
\l

[

KommnsrorepHslii knacc.
[Tomewmenue st
CaMOCTOATEIbHON
paboTel. YuebHas
ayIUTOpHS IS
MIPOBEACHUS 3aHATHUI
CEMHHApPCKOT'0 THIA.
YyeOHast ayuTopus Ams
KYpCOBOTO
MIPOEKTUPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX
pabor). YueOHnas
ayUTOpHS s
MPOBEACHUS TPYHIOBBIX
Y WHJUBUTYAJTbHBIX
KOHCYyJbTaIui. YdyeOHas
ayTUTOpHS ISt
MPOBEACHUS 3aHATHUI
TEKYIIETro KOHTPOJIS U
IIPOMEKYTOUHOU
arrecraruu. (I'-401)

CTton y4YeHU4eCKui-.,
KOMITBIOTEP C BBIXOZIOM B
CETh HHTEPHET.

445020,
Camapckas o0u1.,
r. TonpsarTy,

VYa. benopycckas,
14,

84,8

[
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AHHOTAIIUA

yueOHOro Kypca
b1.5.6.02 Beiciiass MareMaTuka-2

(wugp u Haumerosanue OucyunIunbl (YuebH020 Kypca))

Kypc "Bpiciias matemaTuka-2" BKIIOYAET CICAYIONIME pa3/ieibl AUCIUILIMHGI "'Bbiciias
MareMaruka':

- {uddepennmanproe ncuucinenne GyHKIUNA OJHON TTePEMEHHOMN

- OyHKIIUU HECKOJIBKUX TIEPEMEHHBIX,

- HeonpeneneHuswlit uHTErpal.

- OnpeieneHHbIN UHTETpall.

-Kpartubie unrerpasist.

1. Hesb u 321244 M3y4YeHUs] AMCHUIJIMHBI (Y4e0OHOr0 Kypca)

Llenbro U3ydeHHs AUCIMIUIAHBI "BBICIIAS MaTeMaTHKA" SIBJISICTCS MOJATOTOBKA CIICIIHATUCTOB
CIIOCOOHBIX:

- KOJIMYECTBEHHO OI[CHUBATh CUTYaI[MH, BOSHUKAIOIIKE B TIpoliecce MpodhecCHOHaIbHON
JeSITCIIbHOCTH;

- GOpMyITUPOBATH MATEMATHUCCKHE MOJIEIIA TEXHOJIOTHUECKHX MPOIIECCOB U HAXOIUTh UX
pelicHU aHAIIMTHYCCKUMHA MCTOAAaMHU NJIM Ha OCHOBC BBIYUCIIMTCIBHOI'O 9KCIICPUMCHTA,

- IPOBOIUTH KOJIMYECTBEHHOE MMPOTHO3MPOBAHKE PE3YIbTATOB ACATEIBHOCTH JUIS TOUCKA
ONTUMAJILHBIX PEIICHUH U CITOCOO0B X pean3aluu.

OCHOBHBIE 33/1a41 AUCIUILIHHBL:

- chopMupOBaTh y CTyAICHTA 0a3y 3HAHHM 110 MAaTeMaTHKE, HEOOXOUMYIO JUIsl YCBOCHHSI
€CTECTBEHHOHAYYHBIX, OOIICTEXHUYECKUX M CICHHATbHBIX AUCIHUIUIAH U JJIsI PELICHUS 3a/1a4 B 001aCTH
TEXHHKH, CBSI3aHHOU ¢ PO eCCHOHATBHON chepoi;

- HAYYUTh CTYJICHTA MATEMATHICCKUM METO/IaM PEIICHHUS 3a/1a4;

- IPOAEMOHCTPUPOBATh CTYJIEHTaM Ha IIPUMEPAX HUCIIOIB30BAHUE MATEMATUYECKUX ITIOHATHN U
METOJIOB JIJISl PEIICHUS 3a/1a4 B 00J1aCTH TEXHHUKH, CBI3aHHOU C MPOdeccuei;

- pa3dBUBATh y CTYACHTOB YMCHHUEC CaAMOCTOATCIIbHO paCIUuPATE U er'IY6J'I$ITB MAaTEMATHUYCCKHUC
3HaHWUSL.

2. MecTo aucnuniannsl (yueOHoro kypca) B crpykrype OIIOII BO

Jucuunnuza "Beicias Matematuka-2" BXoAUT B 0a30ByI0 4acTh — b1 HanmpaBieHHs MOroTOBKH
15.03.01 MammHocTpoeHue

Jucuumniriel, yaeOHbIe KypChl, HA OCBOCHMH KOTOPBIX 0a3upyeTcs JaHHas TUCIMITIIMHA
(yueOHbIit Kypc) — Kypc Beiciias matemaruka-1.

JucuumninHel, yaeOHbIe KypChl, JUIsl KOTOPBIX HEOOXOAUMBI 3HaHUS, YMEHUS, HABBIKH,
proOpeTaeMble B pe3yJIbTaTe U3y4yeHUs JaHHOM TUCHUIUIMHBI (yueOHOro Kypca) — pu3nKa, XUMHUS,
TeopeTuYecKasi MEXaHUKa, COITPOMAT, 3KOHOMHUKA U MHOTHUE JIPYTHE.

3. Ilnanupyemblie pe3ybTAThl 00y4YeHHs 10 JUCHUIUINHE (Y4eOHOMY KYPCY), COOTHECEHHbIE
¢ IVIAHNPYEMBIMH pPe3yJIbTATAMHU 0CBOCHHSI 00Pa30BaTe/IbHOI MPOrpamMMbl

@DopMupyeMble U KOHTPOJIUPYEMbIe Ilnanupyemble pe3yJbTaThl 00y4eHH s
KOMIIETEHI[HUH
VMEHUEM HCIOJB30BaTh OCHOBHBIC 3aKOHBI 3HaTb:
€CTECTBEHHOHAYYHBIX JUCLUIUIUH B 1. MousTre npou3BoAHON GYHKIUH U €€ F€OMETPUUECKUI
npodeccOoHaIbHON NEATENbHOCTH, cmbici. Ilpasuna guddepeniuponanus. [lodstre
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[IPUMCHATb MCTOABI MAaTECMATUYCCKOT'O
AHaJIM3a U MOACIIUPOBAHUA, TCOPCTUICCKOT'O
1 OKCIICPUMEHTAJIBHOT'O UCCIICJOBAHUA

(OTTK-1)

I PepeHInPyeMOro 0TOOpaKEHHS.

[onsTHe 3KCTpEeMyMa (JIOKaTbHOT 0, TNI00AILHOTO,
0E3yCIIOBHOTO 1 YCIIOBHOTO).

[Monstre auddepennmana GyHKUNM, IPABUIO €TO
BeIuncieHus. Mcnonp3oanue nuddepennmana B
MPUOJVIKEHHBIX BBIYUCIICHUSL.

YMerTs:

1

2.

~w

. Haxomuts nmpon3BoHbIE 37IeMEHTAPHBIX (DYHKITHIA.
BrInomHATE TOKaIbHOE HUCCleq0Banne (yHKITHIA,
npumenssa hopmyiy Teinopa.

Crouth rpauKu 3IEMEHTAPHBIX (QYHKIHUH.

Haxonute ypaBHEHHE KacaTeJIbHOM K INIOCKUM U
IPOCTPAHCTBEHHBIM KPHUBBIM.

[IpencraBnars rpaduvecku QyHKINH ABYX U TPEX
MIEPEMEHHBIX.

BrITOMHATE TOKAIBHOE UCCIIe0BaHNE ()yHKITHA
HECKOJIBKMX TIEPEMEHHBIX, B YaCTHOCTH, BBIYHUCIISATh
MIPOM3BOAHBIE 110 HAMPABJIECHUIO, HAXOANUThH HAIIPaBIECHUE
HAUCKOpeHIIero pocTa u yosBaHus (QyHKITUH,
OTIpeNeNIATh KOOPAWHATHI CTALIMOHAPHBIX TOUEK U
BBIACHATH XapaKTEp 3THUX TOUYCK, HAXOJAUTh YPpaBHCHUA
KacaTeJIbHbIX IJIOCKOCTEH U HOpMAaseil K IOBEPXHOCTSM.
Haxonuts nepBooOpa3HbIe MOIB3YyACh TaOIUIIAMH
HCOHpeI[eJIéHHLIX HWHTCIPaJioB.

BberuncisaTe cpenHue 3Ha4eHus (PyHKIMN, TUTOIIAH
IUIOCKUX (PUTYD, AJTUHBI TYT.

BbIUucnsaTh KpaTHbIE HHTErPalibl IO IPOCTHIM 00JIACTSIM B
JIEKapTOBOM, NOJIAPHOM,

MWIAHIPAYIECKON U cPepruieckoi crucTeMax KOOpAWHAT.

Brnanets:

- BiazgeTh HaBBIKOM MTPUMEHSTH AaHATUTHYECKUE M YUCIICHHBIC
METOJTBI PEIIEHHS IOCTABICHHBIX 3a/1a4 (C MCIIOIb30BaHUEM
TOTOBBIX MPOTPAMMHBIX CPEJICTB).

[yMEHHEM ITPUMEHATH METO/IBI CTAHIAPTHBIX
MCIIBITAHKH 110 ONPEIEIEHUI0 (PUBHKO-
MEXaHMYECKMX CBOMCTB M TEXHOJIOTHYECKHX
[oKa3aTesel HCIOJIb3yEMBIX MaTEPHAIIOB U
rotoBex m3aenuii (ITK-18)

3HaTh:

1

. IlonsTHe BBIMTyKJIOTO MHOXKECTBA. OnpeieNieHNe BBITYKIIOM

(GyHKITIH.

2.

[TonsTHe nepBooOpa3HON 1 HEONPEAETICHHOIO HHTErpaa,
CBOWCTBA HEOIIPEEJICHHOIO UHTErpaa.

3. IlonsTHe mHTErpaga ONpeaeIeHHOrO.
4. TloHsATHE KpaTHOIO MHTErpaa.
YmeTs:

1. HaxoauTh ypaBHEHHE KacaTeJIbHOM K IUIOCKUM H
MPOCTPAHCTBEHHBIM KPUBBIM.

2. llpencraBnsats rpadudecku GyHKIMH IBYX U TPEX
MepEMEHHBIX.

3. BHINONHATE JOKaTbHOE UCCIIEA0BaHNE PYHKIINH
HECKOJILKHX TIEPEMEHHBIX, B YACTHOCTH, BEIYHCIIATD
MPOU3BOJIHBIE 110 HANPABIICHUIO, HAXOIUTh
HaIpaBJieHUEe HAUCKOPEHIIIEro PoCcTa U yObIBAaHHS
(YHKIIMH, OTIPENEIATh KOOPAMHATEI CTAIMOHAPHBIX
TOYEK M BBIICHATH XapaKTep ITUX TOUYEK, HAXOIUTh
YpaBHEHUS KacaTeIbHBIX IUIOCKOCTEN U HOpMael k
TIOBEPXHOCTSIM.

4. Haxoanth mepBooOpa3HbBIE MOIL3YSICH TAOIUIIAMHA
Heonpe1eIEHHBIX MHTETPAJIOB.
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Boruncnate cpennue 3HaueHUs QyHKINH, ITOMAIH
IUIOCKUX (UTYD, JUTHHBI TyT.

BbIunciiaTh KpaTHbIE HHTETPaJIb] IO IPOCTHIM
00acTsIM B IEKapTOBOM, MOJISIPHOM,
MIHHAPUIECKON U chepriaeckoit cucremax
KOOpJMHAT.

Bnaners:

- O6nazaTh CIOCOOHOCTBIO COCTABIISATH MaTEMAaTHUECKHE MOJIEITH
TUITOBBIX MPOPECCHOHATBHBIX 33/1a4 M HAXOAUTH CIIOCOOBI MX
[pELLICHNUI; HHTEPIIPETUPOBATh MPOdeCCHOHANBHBIN ((pru3ndyeckuil)
CMBICJI IOTYYEHHOT'O MaTEMaTHIECKOTO Pe3yJIbTara.

4. TemaTH4eckoe coaep:kaHue y4e0HOro Kypca

Paznen, moayanb

IToapa3znen, Tema

Jnddepenunanbaoe ucunciaeHue GyHKIUN OTHON
[epeMEeHHON

1. [TpousBoaHast GyHKIHMH, TPABUIIA
nudepeHnrpoBanms GyHKIUU.

2. Muddepennnan GpyHKIMM U €T0 UCHIOIH30BAHUE
3. ®opmynsl Telnopa u MakiopeHna.

4. DKCTpeMyMbl (PYHKIINH.

S. UccnenoBanue pyHKIUU U IOCTPOEHUE €€

rpaduka

JluddepennnansHoe nCHUCIECHUE PYHKIIUH
HECKOJIBKUX IIEPEMEHHON

1. ITonsaTHe QYyHKIIMM HECKOJIbKUX MEPEMEHHBIX
2. YacTHble TPOU3BOIHBIE (PYHKLUN HECKOJIBKUX
[ICPEMEHHBIX.

3. [Momuerii muddepeHnman GyHKIINH HECKOIBKUX
[IEPEMEHHOI, €ro MCI0JIb30BaHHE B
[PUOIMKEHHBIX BBIUMCICHUSX

4.KacarenpHas JI0CKOCTh U HOpMaJIb K
[MOBEPXHOCTH.

5. DKCcTpeMyMbl (PYHKIIUN HECKOJIBKUX
[EpPEMEHHBIX.

HeonpenenenHslil nHTErpan

1. IlepBooOpazHas v HeolpeleeHHbIH HHTErpaJl.
2. IHTerpupoBaHue paroHAIBHBIX (YHKIHH.
3. HTerpupoBaHie TPUrOHOMETPUYECKHX

b yHKIIHA.
4. InTerpupoBanye nppalMoHaIbHbIX (PYHKIHH.

OnpeneneHHblil HHTErpasi

1. IToHATHE HHTETPAIIBHON CYMMBI U
OIIPEIEIICHHOT O UHTErpaJa.

2. HecoOCTBEHHBII HHTETPAI.

3. IlpunoxeHne onpeneseHHOro HHTerpaa.

KpaTHble HHTETpasIbl

1. JIBOWHBIE MHTETrPAJIBL.

2. TpoliHble HHTETpaJIbI.

O0wmast TpyA0eMKOCTh AUCHUIVIMHBI (YueOHoro kypca) - 5 3ET

PazpaloTuuku nporpamMmsl:

Houent, gou., K.T.H.

B.I1. ITotexun

(OoadcHocms, yuernoe 36anue, cmenemy)
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4. TexHooruveckasi kKapta no yuedoHomy kypcey '"Boicmias maremaTnka-2""

Hnentnduxarop kypca B moayJie ""Meroaunyeckas pagora" id=104572

O0beM yueOHOro Kypca M BHABI Y4eGHBIX MePONPHSTHI
KoJ1-B0 Hexelb, B KonTakTHas padora CamocTosiTesibHasA padoTa
Cemectp Beero 1acos ®opma |KonTpoas B
TeyeHHne KOTOPbIX B BTu.B Kype.
H3yYeHHsI 110 VueBHOM cero KouTtpoun KOHTPOJISA yacax
peaiusyercst Kype y y MHTEPaKTH| JIabopato |[KoHCy1bTa) NMPOEKTbI
niaany JIaGopaTo | IpakTuue . Bcero PTP HbIE Hnoe arT
Beero Jlexuun P p BHOI pHbIE IHH (Kype.
pa6oTsI
pHbIe CKHe popme padoThI)
2 - 180 24 12 0 12 - 147 0 0 0 0 0 0 0 3K3ameH 9
IIpoaoIKNTEILHOCTD Y4eOHBIX
. TpeGoBanus Kk pecypcam
OTtBercT MepONPHUSATHIL, IPOBOIUMBIX
Kpat BEHHbIH
N K]:)e Onucanue yyeGHOro Bricr 32 Makce
h MepOnpUsITHS HMaJl
Ha3Ba apast | nposene [
H Hue |(popmMbI mpoBeaeHuUs! JeKUHId, | eTcst HHe 10 HHANBHAYAJILHOMY Ipenna [Makcum
0 - B ayIUTOPHH
e Ne HaunmeHoBanue — NaGOPATOPHbIX, 5 |(semymm KOJI Y P rpaduKky cryjenTa raemoe | anpHOe Pexomengyemas
MOIYJT yueGHOrO . o BO JIHTEpaTypa
a yued NPAKTHYECKHX 3aHATHIA, |pacn i: Koux- | mecto
A MepONpPHATHS KOJI-BO (Ne m eTp.)
e HOro MEeTOAbI 00y4eHusl, HCaH 02110 BO |mpoBeje Tpebyemoe
JIEKTOP - Tun ayauropun CTyAEHT
a Mepo | PEAIM3YIOLIHE IPHMENsIEMYI0 ue? 1 B 32 B T.Y. ayauT| HAs oB obopynoBanue
" P 00pa3oBaTe/IbHYI0 (+,) i 3a/1aH B opmii
npus npenojaa (N\e ayn., B
TEXHOJIOTHIO) ne HHTEPaKTH
THS BaTeib - B yacax BHOi B Yacax | B IHSAX ap.  |ayauTop
m MecTo) H
dopme (+,
[TpousBoHas GYHKINH U ee
reoMeTpHIeCKHii CMBICII.
[TpaBuna muddepenunpoBanms
1 [Mosyss S{Texus 1 Tlex | [cYMMbL mpon3BeseHns, + It 1 ) UleximoHHast 1 0
[qacTHOTO (ByHKIHMIL, CITONKHOM ayuropust
byHKIMM, 0OpaTHOW GYHKIMH.
[Tpon3BoIHEIE OCHOBHBIX
briemenTapHBEIX QyHKIHMIL.
1HauBHTyanbHOE
1 [Moxyms 5 N3 5 [[IpousBoxHas KIIUH. - 1
YR 1 omamee 3azanue 5 A P aHas GynK 5 0 5 0
Toaxmueckoe sansTie BeraucieHne npon3BOJHBIX HA JAynutopust 1t
1 [Monyms 5 | p IIpl  |ocHOBE TaOIMIBI TPOU3BOAHBIX + I 1 + [IpakTHYECKUX 1 0
1 paBmt i depeHnpoBaHusl. BausTHit
Juddepenunan Gpynkipm,
[IpaBHIIO €r0 BEIYMCIICHUSL. 1 E—
1 [Monayns SPlexius 2 Jlex 2 |Mcnoab3oBanue + JI 1 - 1 1 0
aynuropust
Inuddepenunana
IPUOIIVDKCHHBIX BBIYHCICHHS.
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[Ipou3BoIHbBIE U
i bepenians! BEICIIHX
TopsiIKOB.

Monyb 5 b

[IpakTHyecKoe 3aHATHE

Ip2

Beraucnenne nuddepennnana
byHKIIMY, TPHOTIKEHHBIX
BHaueHHH QYHKLIUH.
[Tpon3BOTHEIE BEICIIINX
opsiAKoB.

|Aynutopust 1uist
[IpaKkTHYEeCKUX
BaHsATHIT

Monyib 5

Uleximst 3

Jlex 3

Teopembl Poius, Jlorpanxka,
[Komn. PackpsiTue
Heompe e IeHHOCTEH 110 IIPaBHILY|
Plonurans. ®opmyns Teiinopa u
[MaxJiopeHa u ux
crionb30BaHue.

UlexoHHast
aynuropust

Moyib 5

THuBH Ty aTbHOE
iomalHee 3agaHue 6

nas3e

MccnenoBanne GyHKIMA 1
mocTpoeHne ux rpaduKos.

10

Monynb 5 3

[IpakTHyecKoe 3aHATHE

Ip 3

[Ipencrasienne GyHKIHMI O
bopmynam Teitnopa u
MaksiopeHa. Boruncienue
BHaueHui QpyHKIMI ¢ 3a1aHHON
[roqHoCThI0. PackpeiTie
HeonpeeNneHHOCTeH 1o
pasuiiam Jlonurans.

IAyuropus s
[IpaKTHYECKUX
BaHATHI

Momyis 5

Ulexrmst

Jlex

[HeoOxomuMele 1 OCTaTOYHbIE
yCIIOBHSI BO3PACTaHUS 1
[yOBIBaHMS (pyHKIIUH.
OxcTpemymbl. Heobxomumoe
yCIIOBHS CYILIECTBOBAHUS
bKCTpeMyMa, ToCTaTOUHbIe
[yCIIOBHS CYIIECTBOBAHUS
pbrcTpemyma. OThICKaHuE
HanOOBIIer0 1 HAaHMEHBIIIETO
Havenns QyHKINH,
HenpephIBHOM Ha OTpE3Ke.

Uleximonnas
aynuTopus

Moynb 5 4

[IpakTHUEeCcKOe 3aHATHE

Ip 4

ViccnenoBanme GyHKIuM ¢
[TOMOII[BIO IPOM3BO/HBIX Ha
Bo3pacTaHue, yObIBaHHE 1
brCTpeMyMEL

AyauTopus uis
MpaKkTHYEeCKUX
BaHsATHIT

Momyib 5

(CamocrosTensHoe
[M3YyICHUE MaTepHaia

Cam

BexropHast GyHKIHs
CKaISIPHOTO aprymMeHTa, ee
iponsBosHast. KpususHa

1710CKOM U MPOCTPAaHCTBEHHOM
KpUBOA.

10

Momyib 5

Ulexmst 5

Jlex 5

ViccnenoBanne GpyHKIMN Ha
BEIITYKJIOCTH X BOTHYTOCTb.
Touku nepern6a. ACHMITOTHI
KpuBBIX. OOIIas cxema
cceoBanus GyHKINHE U
ocTpoenue ee rpaduka.

UleknmonHas
ayuropust
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Moyib 5 5

HpaKTI/I‘IeCKOB 3aHATHE

IIp 5

[TorHOE HccaenoBaHue GyHKIINT

1 mocTpoeHue ee rpaduxa.

IAyuropus uis
[IpaKTHYECKHX
BaHsATHI

Monyib
INe5

(CamocTosiTenbHOe
jU3y4CHHE MaTE€praja

Cam

[lonroToBKa K KOJUIOKBUYMY 5

Momyib 6|

11 1uBHTyalIbHOE
tomanHee 3aganue 7

Was37

[ DYHKIIMU HECKOJIBKUX
IepeMeHHBIX.

10

10

Momyib 6|

Ulexmust 6

Jlex 6

[ DYHKIIMU HECKOJIBKUX
nepemenHbIX. O0sacTh
orpeieneHus, Ipenel,
HenpepbIBHOCTh. HacTHbIe
mpousBoxHble. YacTHBIE
[TpOU3BOIHEIE BEICIIIHX
opsiikoB TTosHbli
Ilnuddepenunan u ero
crionb3oBaHye.

UlexuoHHast
ayuTopus

Moyib 6 5

HpaKTI/I‘ICCKOC 3aHATHE

IIp 6

BbIuriciieHre 4acTHBIX
ipon3BoHbIX. KOHTpOJIBHAS
a00Ta 110 TeMe POU3BOJIHAS

IAyuropus s
[paKTHYEeCKIX
BapsITHi

Motyib 6

Ulexmst 7

Jlex 7

[Ipou3BoIHAs CIIOXKHOM
byHkumm. HesBHBIE QyHKINH 1
x nuddepeHpoBaHue.
[KacaTenpHast IIIOCKOCTE
[HOpMaJb K HIOBEPXHOCTH.
[KosutokBuyM 5 1o Teme
ipon3BoHas.

10

UlexmoHHast
ayuTopus

Momyis 6|

[IpakTHyecKoe 3aHATHE
7

Ip 7

[Tonubiii quddepenian u ero
crionb3oBanue. KacarenbHas
[UI0CKOCTH U HOpMAITb K
TOBEpXHOCTH.

IAyuropus s
[IpaKTHYEeCKIX
BaHATHI

Momyis 6|

Ulexrmst 8

Jlex 8

[TonabIe Muddepertmans
BeICIINX TTOpsiiKoB. DopMyra
Teitnopa nst GyHKIHH 2-X
epeMeHHBIX. DKCTPEeMyMBI
byHKIMI HeCKOBKIX
nepemenHbIx. HeoOxonumoe
[yclioBHe CymiecTBOBaHHS
bxcTpemyma. JlocTaTouHble
[yCII0BHSI SKCTpEMyMa.

UleknmonHas
aynuropust

Monyib 6|

HpaKTH‘{eCKOe 3aHATHE

3

Ip 8

(OTbICKaHKE 3KCTPEMYMOB
byHKIMI HeCKOIBKIX
mepeMeHHbIX. Y CIIOBHBIN
pKCTpEMyM.

AyauTopus uis
MpaKkTHYEeCKUX
BaHATHI

Moyns
INeB

(CamocTosiTensHOe
|n3yuenne matepuana

Cam

[TonroroBKa K KOJULIOKBHyMY 6

Moyis 7|

Ulexius 9

Jlex 9

[TepBooGpasHast.
[HeomnpeneneHHslii naTerpai u
ero cBoiictBa. Tabmmia
HeonpeIeIeHHBIX HHTETPAIOB.

10

Uleximonnas

aynuropust
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TeopeTnueckuii KOJJIOKBUYM 1O
Mo TyITHO 6.

HpaKTI/I‘IeCKOB 3aHATHEC

I IHTEerprpoBaHue Ha OCHOBE
[raOuie! HHTErpanos. Merox

IAyuropus uis

9 [Monymns 7 Ip 9 N [TpakTUYEeCKUX
9 HTErpUpOBaHUS 3aMEHOU o
o BansATHit
epeMeHHOI.
[MeToabl UHTETpUPOBAHUS
eron . erpupo . UlekunonHas
10 Mogyns 7Plexuust 10 Jlex 10 BameHol mepeMeHHOH U 110
aynuropust
4acTsIM.
IHaMBHTyaIbHOE
10 |Moayins 7 W13 8 |HeonpeneneHHbIi HHTErpal. 10 20
Y lloMaliHee 3ajaHue 8 A pea P
[MeToab! HHTErPUPOBAHHUS IT |Aynutopust 1uist
[IpaxTHyeckoe 3aHATHE cTon Crpupo ° YATOPHA 1t
10 Mogyns 7, 10 IIpl0 [uactam. KonrtponsHas paboTa mo 5 [IpaKTHYECKHX
Mo yio 6 (DHIT) BaHsTHi
IHTerpupoBanue Ulekunonnas
11 |Monyns 7|Texmms 11 Jlex 11 PHp y 10
AUHOHAIBHBIX QYHKIMH aynuropust
|Aynutopust 1uist
[IpaxTHyeckoe 3aHATHE lIHTerpupoBanne YAuTOpUA A
11 [Mopnys 7 IIpl11 . paKkTHYeCKUX
11 [PaIMOHANIBHBIX (YHKIIHIA. .
BassTHi
[l IHTerprpoBaHue BeIpaKEeHUH,
conepkamumx UlexiroHHast
12 [Mogyns 7Plexuust 12 Jlex 12 [COACPXal 1
[TpuroHoMeTprudeckue GyHKITHI ayuropust
1 MppanyOHAIBEHOCTH.
IHTerprpoBaHue BhIpAXKEHUH,
|Aynutopust 1uist
[IpaxTHyeckoe 3aHATHE conepkammx
12 [Mogyns 7, IIp12 [TpaKkTUYEeCKUX
12 [rpuroHomerpudeckue GpyHKIMH o
BaHsTHI
1 MppalMOHANIBHOCTH.
1B TyalIbHOE .
13 Mogys 8| FUBHILY: N3 9 |OnpeneneHHbIi HHTErPa. 5 16
ioMarnee 3aganue 9
(OnpeneneHHbIN HHTErpa Kak
peie HHTErPaIbHBIX CyMM,
ero cBOMCTBA U T€OMETPUUYECKUI Ulekunonnas
13 |Moxyms 8Texumst 13 Jlex 13 P .
cmbici. @opmyna HeroToHa- aynuTopus
UleitOHua 111 BEIYMCIICHHS
orpeieIeHHOro HHTErpana.
BoruricieHre onpeeeHHoro
. JAynutopust 1t
[IpakTHuecKkoe 3aHATHE HTerpana. 3aMeHa epeMeHHON
13 Mogys 8| Ipl3 [IpaKTHIECKUX
13 1 THTETPHPOBAHKE IO YaCTsIM B o
BansTHit
oripeiennenHOM HHTETpaTe.
Monyns |CaMocTosATENBHOE
13 . Cam |[ToAroTOBKA K KOJUIOKBHYMY 7 6
[Ne7 3ydyeHne MaTepuasa
[IproxeHus onpeaeIeHHOro
HTEerpaza B TeOMETPUH. UlexnoHHas
14 |Monyms 8lTexuus 14 Jlek 14 P OMCTP 10 .
TeopeTnuecknii KOJIOKBUYM I10 ayuropust
Moysio 7.
[ TpunoxeHus onpeieaeHHOro
AyauTopus Juis
[IpakTHyecKkoe 3aHATHE HTEerpaja B TeOMETPUH.
14 [Mopnyns 8 IIp14 5 MpaKkTHYeCKuX
14 [KonTtponbHas paboTa mo -

Mosyiiio 7 (HeorpeaeeHHbII
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5. Kputepuu 1 HOpMBbI TEKYLEr0 KOHTPOJISI H IPOMEKYTOYHOM aTTeCTALMU

uHTErpan)
HecoGcTBeHHBIE HHTETPAIIBI C exumonmas
15 [Mopnyns 8Plexuust 15 Jlek 15 [0eckOHEYHBIMH MpEAEIaMH H OT JI 1 - 10 0
. ay muTopust
HeorpaHHYCHHBIX (YHKIHIA.
IAyuropus uis
15 [Mosysm 8Hpal<mqec1<oe 3aHsTHE Tp15 [IpuitoxkeHue onpeesIeHHOro o 1 + paxTieexix 0
15 HTerpana K 3afadaM QH3UKH. N
BansTHit
15 Moy, - [Camoctosrensroe Cam |[ToaroToBKa K KOJUIOKBHYMY 8 6 0
Ne8 |3yueHne MaTepraa
/{BOIiHbIE MHTETPaJIBI ) P———
16 [Momymns Plexuust 16 Jlex 16 |KomtokBuyM 1o onpeeneHHbIM JI 10 1 - 10 0
ay muTopust
nHTErpataMm.
. JAyautopus Uit
16 [Mosy QHpaKanecxoe 3aHATHE Tp 16 BeryncieHye IBOHHBIX n 1 ) pakcticckix 0
16 MHTETpaIoB .
BansTHit
1H1MBHTyalIbHOE
16 Monyns 9):[0MaHJHee sananme 10 W13 10 [KpaTHBIE MHTETpaBI 5 10 0
17 Mogymns Plexuust 17 Jlex 17 |TpoiiHble HHTETpAIbL. J 0 - JlexumonHaz 0
ay mTopust
BbruricieHue TpoiHbIX
[IpakTHyecKoe 3aHATHE uHTerpanoB KoHTposbHas AyauTopus Ut
17 Monymns 9 p IIp3 17 . IT 5 1 - [TpaKkTUYEeCKUX 0
17 aboTa 110 TeMe OIpe/IeTICHHBII .
BaHsTHIT
uHTErpa.
24
HUTOro| 100
180

. Tunsl yueOHbIX
HanMeHoBaHUe y4eOHBIX MEPONIPUATHIA MeponpHsTHii YcnoBus nomycka KpuTtepun u HOpMBI OLIEHKH

VH MBIy QIBHOE JOMALIHEE 3A0aHHE 5 NunuBuayansHoe CTYZIEHT, CAABIINM MONTHOCTHIO BhlIONHEHHOE /13,
Y JIOMaIITHEE 3aJaHue osrydaeT 5 0ayuIoB

T — NuauBuayansHoe CTYJICHT, CAABIIIHN IMOJTHOCTHIO BBITTOTHEHHOE N /13,
Y JIOMaIITHee 3aJaHue rmosrydaeT 5 6aymuioB

T — WunuBunyansHoe CTYZIEHT, CAABIINM MOITHOCTHIO BhIONHEHHOE 13,
¥ JIOMAIITHee 3aJaHue mosryyaet 10 6ayioB

VHIMBITy A bHOE JOMALIHEE 3aaHHe 8 NunuBuayanbHoe CTYJICHT, CAABIIHN IMOJTHOCTEIO BBITTOTHEHHOE M]3,
Y JIOMaIlTHee 3aJJaHue momydaet 10 6ayioB
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NunuBuayansHoOe CTYJICHT, CAABIINI MOJTHOCTHIO BhINONHEHHOE 13,
MuauBHIyansHOE JOMaITHee 3aqaHue 9
JIOMalllHEee 3aJaHue rmosryyaeT 5 6ayuioB
NunuBuayansHoe CTYJICHT, CAABIINI MOJTHOCTHIO BhINTONIHEHHOE M]3,

MuauBuyansHoe JoMarHee 3aganue 10

JOMAalIHEC 3aJaHuC

mosrydaeT 5 6ayuioB

[IpakTHueckoe 3aHsaTHE 6

HpaKTI/I‘lCCKOC 3aHATHUC

Cmaua UJI35u 6

KP conepxut 3ajaHus, 4aCTh U3 KOTOIBIX
cooTBeTcTBYET oueHke 3. Ouenka nmo KP(Oxp)
onpenenseTcs cieayomumM oopasom. [Ipu
BEITIOJTHEHUH BeeX 3amanuit Okp=>5; uHade, mpu
BBITIOJIHEHUU Beex 3ananuit Ha 3 Okp=3. Ecnu
BBITIOJIHEHEI He Bee 3afganus Ha 3, Oxp=0. Ecou
BEITIOJTHEHBI BCE 3aJ]aHVsI HA 3 U eIlle HECKOJIBKO
3ananuid, To OKp=5-4iCIIO HE BBIMOIHEHHBIX
3agannii. Konmnuecto 6amnos 3a KP b=Oxkp.

Ulexis 7

Jlexuus

[IpencTaBUTh pyKONIHCHBIE
OTBETHI Ha BOIIPOCHI K
KOJJIOKBUYMY

Teopetnueckuit komutokBuyM (TK) cogepxut
[eTIeYeHb BOIIPOCOB, YaCTh U3 KOTOPBIX BBIIEICHBI
Kak BoOIIpIICH Ha oneHKy 3. Onenka mo TK(Otk)
orpeenseTcs cieayomumM oopaszom. [Ipu oTBete Ha
Bce Bompochl OTK=5; nHAYe, €CIU 1aHbl OTBETHl HA
Bce BOIpockl Ha 3 - OTK=3. npu OTBETE Ha BCE
BOMpOCHI Ha 3 U Jpyrue Bonpockl OTK=5-4ncio
BOIPOCOB, HA KOTOPBIE HE JJAHO MPAaBHIILHBIX OTBETOB.
Ecnu 1aHbl OTBETHI HE HA BCE BOIIPOCHI Ha 3, TO
OTK=3-4MCII0 BONPOCOB Ha 3, HA KOTOPBIE HE IaHO
npaBWIbHBIX 0TBeTOB. KommyectBo 6amtoB b=20Tk.

Uleximg 9

Jlexms

[IpencraBuTh pyKOIHCHBIE
OTBETHI Ha BOIIPOCHI K
KOJJIOKBUYMY

Teopetnueckuii komutokBuyM (TK) cogepxut
[ereyeHb BOIPOCOB, YAaCTh U3 KOTOPBIX BBIIEIEHBI
Kak Borprichl Ha onleHKy 3. Onenka no TK(Otk)
orpezaensercs ciaenyomum oopaszoMm. [Ipu orBere Ha
Bce Bonpockl OTK=5; nHaue, eclin JaHbl OTBETHl Ha
Bce BOMpOCH! Ha 3 - OTK=3. IpH OTBETE Ha BCE
BOTIPOCHI Ha 3 U Jpyrue Bonpockl OTK=5-4nciio
BOIIPOCOB, Ha KOTOPBIE HE JIAHO MPABHIIBHBIX OTBETOB.
Eciu naHbl OTBETH HE HA BCE BOIIPOCHI HA 3, TO
OTK=3-4KCII0 BONIPOCOB Ha 3, HA KOTOPHIE HE JaHO
MpaBrIbHBIX 0TBETOB. KommuaectBo 6amioB b=20Tk.

MHauBuIyaqpHOE JOMAITHEE 3aJaHne 8

NHnuBuayaibHOe

CTYJEHT, CAABIINI MOJTHOCTHIO BeIOTHeHHOE /13,
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JOMAalIHEC 3a1aHUC

nonyvaet 10 6amios

[IpakTnueckoe 3anstue 10

HpaKTI/I‘lCCKOC 3aHATHUC

Croaua /13 mo moxmysro 6
(PHIT)

KP comepkut 3aaHus, 4acTh U3 KOTOIBIX
cooTBeTcTBYET oueHke 3. Ouenka nmo KP(Oxp)
oTpezenseTcs cuexyromumM oopasom. [pu
BEITIOJTHCHUY BeeX 3ananuii Okp=>5; uHave, npu
BBITIOJIHEHUU Beex 3ananuit Ha 3 Okp=3. Ecnu
BEBITIOJTHEHBI He Bce 3aganus Ha 3, Oxkp=0. Ecou
BEITIOJTHEHBI BCE 3aJ]aHMsI HA 3 U eIlle HECKOJIBKO
Bananuii, To OKp=35 - YUCIIO HEBBIMOJTHEHHBIX
zamannii. Koamdaectso 6amioB 3a KP b=Oxp.

MuauBHIyaqsHOE JOMalIHee 3aqaHue 9

NunuBuayaneHOE
JIOMAIIIHEE 3aJaHue

CTYZIEHT, CAABIINM MONTHOCTHIO BhIIONHEHHOE /13,
mosrydaeT 5 6aymioB

Ulexug 14

Jlexuus

[IpencraBuTh pyKOIIUCHBIE
OTBETHI Ha BOIIPOCHI K
KOJUIOKBUYMY

Teopetnueckuit komutokBuyM (TK) cogepxut
[ernedyeHb BOMPOCOB, YAaCTh U3 KOTOPBIX BBIJEICHBI
Kak BoIprichl Ha oneHKy 3. Onenka mo TK(Otk)
onpenenseTcs cueayomum oopasom. [Ipu orBere Ha
Bce Borpockl OTK=S5; WHayue, eCIU JaHbI OTBETHl Ha
Bce BOIpockl Ha 3 - OTK=3. npu OTBETE Ha BCE
BOIIPOCHI Ha 3 U Apyrue Bonpockl OTK=5-4ucio
BOIIPOCOB, Ha KOTOPBIE HE JIAHO MPAaBHIIBHBIX OTBETOB.
Ecnu naHbl OTBETH HE Ha BCE BOIIPOCHI HA 3, TO
OTK=3-4KCJI0 BOIPOCOB Ha 3, HA KOTOPBIE HE JaHO
paBuIbHBIX 0TBeTOB. KommyectBo 6ammoB b=20Tk.

[IpakTiueckoe 3ausatue 14

HpaKTquCKoe 3aHATHUC

Cmaua /I3 8

KP comepxut 3aanus, 9acTh U3 KOTOIBIX
cooTBeTcTBYeET oneHke 3. Ouenka no KP(Oxp)
ompezenseTcs cuenyrommumM oopasom. [pu
BBITIOJTHEHUHY BeeX 3ananuii Okp=>5; nnade, npu
BBITIOJTHEHUU Beex 3ananuit Ha 3 Okp=3. Ecnu
BBITIOJIHEHBI HE Bce 3afanus Ha 3, Oxp=0. Eciau
BBIIIOJIHEHBI BCE 3aJaHMs Ha 3 U €lle HECKOJIBKO
Bamanuii, To OKP=>5-4MCIIO HE BHIMTOTHEHHBIX
3ananmii. KommuectBo 6amios 3a KP b=Okp.

Jlekmug 16

Jlexmus

[IpencTaBUTh pyKONIHCHBIE
OTBETHI Ha BOIPOCHI K
KOJJIOKBUYMY

Teopernueckuii komtokBuyM (TK) conepxur
[ere4YeHb BOPOCOB, YAaCTh U3 KOTOPBIX BBIJECIICHBI
Kak BoIprichl Ha oneHKy 3. Onenka nmo TK(Otk)

onpeensieTcs cueayronmm oopasom. IIpu orBeTe Ha
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Bce Bonpockl OTK=S5; WHAYE, €CITU JITaHBI OTBETHI Ha
Bce BoIpochl Ha 3 - OTK=3. npu OTBETE Ha BCE
BOTIIPOCHI Ha 3 1 ApyTre Bompockl OTK=5-9nciio
BOIPOCOB, HA KOTOPBIC HE JAHO MPAaBHILHBIX OTBETOB.
Eciu maHbl OTBETHI HE Ha BCE BOIIPOCHI HA 3, TO
OTK=3-91CII0 BOIIPOCOB Ha 3, HAa KOTOPBIC HE JaHO
MpaBUILHBIX 0TBeTOB. KommdecTBo 6amioB b=20Tk.

NuauButyansHOE JoMarrHee 3agaane 10

MunuBunyansHOE
JIOMaIITHee 3aJaHue

CTYJEHT, CAABIINI MOJHOCTHIO BBITTONHEHHOE /13,
nonyvaer 5 6annoB

[IpakTuueckoe 3anstue 17

[IpakTHueckoe 3ansTue

cmada 13 9

KP conepxut 3aanns, 4acTh U3 KOTOIBIX
cooTBeTcTBYeET oreHke 3. Ouenka mo KP(Oxp)
onpenenseTcs cueayomum oopasom. [lpu
BBHITIOJTHEHUHU BeeX 3aaanuit Okp=>5; nnade, npu
BBIIIOJIHEHUH Beex 3anaHuil Ha 3 Okp=3. Ecnu
BBINIOJIHEHBI HE Bce 3afanus Ha 3, Oxp=0. Ecou
BbIIIOJTHECHBI BCC 3aaHUA Ha 3u €11€ HECKOJIBKO
Bananuii, To OKP=5-4UCIIO HE BHIMOIHEHHBIX
3amanmii. KommuectBo 6ammoB 3a KP b=Oxkp.

[Tepecnaua 3auera (93Kx3aMeHa)
[Tpero/IaBaTeNo

[lepecnaua

UTOOBI MOTYYUTH OIICHKY "YIOBIETBOPUTEIHHO"
HEO0XOIMMO M JOCTaTOYHO 3HATh BOIPOCHI,
oMeveHHbIe 3HakoM !!! 1 yMeTb NCTIONb30BaTh 3TH
3HaHUS TPY PELIeHNH TPUMEPOB U 3aaa4. [Ipu
HEBEPHOM OTBETE JIaXKe Ha OJIMH U3 3TUX BOIPOCOB
BBHICTABJISIETCS OLICHKA "HEYAOBIETBOPUTEIBHO" .
UT0oOB!I MONMy4HTh OLIEHKY "XOpoIo" HeoOX0uMO U
noctatouno 3HaTk BCE Bompocs! u3 nepeuns
"BOIIPOCHI K AK3aMEHY'" ¥ YMETh UCIIOJIb30BATh 3TU
3HAHMSI IPY PELIEHUH IPUMEPOB U 3aaad. st
[1OJTydeHUS OLIEHKH "OTJINYHO" HE0OXO0IUMO, B
TOTI0THEHNE K TIEPEYHCIICHHOMY BBIIIIE, IOKA3bIBaTh
TeOpEMBI.
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6. baHk TecTOBBIX 3aJaHMIi U perjiaMeHT NPOBeJAeHUs TeCTUPOBAHUS

[To yueOHOMY KypCY AaHHBIN MOApa3zesl He MPeIyCMOTPEH
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7. KpuTepru 1 HOPMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)
[To yueOHOMY KypCy AaHHBIN MOApa3aeN HE MPEeIyCMOTPEH

8. [IpuMepHasi TeMaTHKA MMCbMEHHBIX padoT (KypCcOBBIX, pe)epaToB, KOHTPOJIbHBIX,
pacyeTHO-IrpaMUeCKHuX H Ip.)

Nen/m | Tembl
1 HuddepennmpoBanne GyHKIIMU OJTHON IEPEMEHHOM
2 HuddepennmpoBanne GpyHKIIMU HECKOIBKUX TEPEMEHHBIX
3 Heormpenenennslii HHTErpa
4 OnpeiesIeHHbIN HHTErpall

9. Borpochl K 3k3aMeHy (3a4eTy)

Ne i/ Bomnpocs!

1 ! Ilate onpeneneHue GyHKIUH ABYX, TPEX, N IepeMeHHbIX. [IpuMepsl.
! Yto Ha3pIBarOT 0OJACTHIO ONpeeNieHus] PYHKIINN HECKOIBKUX IMepeMeHHbIX. Kak reomeTpudecku
2  [MoxHO mpencTaBUTH 001aCTh OnpeneieHus GYHKIIUN IBYX IepeMeHHbIX. UTo sBiseTcs rpadpuxoM
(YHKIMH JBYX MEPEMEHHBIX H KaK €r0 MOCTPOUTb.
! Yro Ha3pIBaETCS YACTHBIM MIPUPAILLICHUEM U YaCTHOU MPOM3BOJHON (PYHKIIMN HECKOJIBKUX
nepemenHbIX. Kak HaxonsaT gactHble npou3BoaHble. [Ipumep.
! UTo Ha3BIBAIOT MOJHBIM MTPHUPAIICHUEM H MOIHBIM AU(PepeHITnaIoM (YHKIINN HECKOIBKAX
4  [mepemensbix. @opmyina a5t BEIYUCACHUS HoaHOro auddepennuana. Mcnonp3oBanue moiHOro
i epernmana st npubIMKEHHBIX BeruncieHuil. [pumep.

5  |YacTHbIe NpOM3BOAHBIC OT CIOKHON (PYHKIMH HECKOJILKAX MEPEMEHHBIX.

6 |YactHble npon3BOAHbIE OT GYHKIUHM HECKOJIBKHX IEPEMEHHBIX, 3aJaHHOI HESBHO.

7  [Yactabie mponsBoanble BrIcIHX nopsiakoB GHII. CMernannabie MponU3BOIHBIE H UX CBOMCTRO.

8  |Inddepennmans Beicimx nopsiako OHIL.

9  |KacarenpHas IJIOCKOCTh M HOPMaJIb K TIOBEPXHOCTH.

10 ! Yro Ha3BIBAIOT TOUKOM MakcuMyMa (MHHUMYMa) QYHKIIMU HECKOJIBKUX NepeMEeHHBIX. KakoBbl
HEOOXOMMBIE YCIOBHUS CYNIECTBOBAHHUS TOYEK MAKCHMyMa U MUHIMYMa.

11 ,Z[OCTaTOIIHI)IeVyCJ]OBI/IH CYIIECTBOBaHUS MUHMMYyMa M MaKCUMyMa (DYHKIIMHU JIBYX IMEPEMEHHBIX B
CTallMOHAPHOM TOUKeE.

12 Y cinoBHBIM 3kcTpeMyM. MHuoxknTenu Jlarpamxa. @ynknus Jlarpanka. Kak HallTh ycliOBHBIN
BKCTPEMYM.

13 |'!! TleprooOpasHas u HeonpeaeneHHbIM nHTerpai st Gynkiuu f(x). [Ipumepsl.

14 ! CpolicTBa HeONpeNeIEHHBIX HHTETPAJIOB.

15 ! Tabnuna HeolpeIeIeHHBIX HHTETPAJIOB.

16  |MuTerpupoBanme 3aMeHoi nepemMenHoi. [Ipumep.

17 |'!! UaTerpuposanue no gactsam. [Ipumep. Kakue nHTErpastbl BRIYUCISIOTCS 3THM METOJ/IOM.

18 |'!! Tlpocrefimme apobu 1,2,3,4-oro Tumna, uHTerpHpoBanne apodeit 1,2.3 tuna.

MHTETpUpOBaHE PAIMOHANBHBIX (PYHKIHH. (IPEACTABICHUN HETIPABUIIBHOMN IPOOHO-pAIIIOHATBHON
19  |pyHKimu B BHIIe CyMMBI MHOTOWIEHA U MPABHIIBHOM JPOOHO-paliioHaIbHON (QYHKIIMK; TeopemMa O
peACcTaBICHUH MPAaBUIBHON APOOHO-palMOHATBHOM (DYHKIUH B BUIE CYMMBI POCTEHIIHNX JIPOOEH).

20  |FHTerpupoBaHUE TPUTOHOMETPHUECKUX (PYHKIHH.

21  |MHTerpupoBaHNe HPPALMOHAIBHBIX QYHKINH.

22 |'!! Yto Ha3pIBarOT MHTErpalIbHON cymMMoit GyHkimuy 3a1anHol Ha oTpeske? Kak ee coctasuts. [Ipumep.
23 |'!' Yto Takoe onpeaencHHbIi uHTerpan? Kakos ero reomeTpuuecKkuii CMbICI?
24 |'!! CpoiicTBa onpeeeHHOr0 HHTerpasa.

25 |[[Ipowm3BojHas OT OIPENEIECHHOI0 MHTErPajIa 1o BepxuemMy npeaeny. CBsi3b ONpeieIEHHOr0 MHTErpaja
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1 IepBOOOPA3HOM OT HOAMHTETPATbHON (DYHKIINH.

! ®opmyna Herorona-JIeiiOHMIA A1 BEIYMCIICHHS! OTIPENICIIEHHOTO HHTETpaia U yCIOBUE €€

26
MCTIOJIb30BaHNUS

27 |'!'! 3aMeHa mepeMEHHHO B ONpeCICHHOM HHTErpaJe.

28 |!!'! MuTerpupoBaHue 1O YaCTsIM B ONPEICICHHOM HHTErpae

29 ! Brraucnenue miomaaeit IocKuX (GUTyp B MPSMOYTOIBHBIX KOOPIWHATAX C IIOMOIIHIO
OTIpeJICIEHHOTO HHTETpaa.

30  |BelumcieHne MIONIA N CEKTOPa B MOJISIPHOI CUCTEME KOOPAUHAT

31 |BelumMcneHue JUIMHBI IYTH KPUBOU B IPSMOYTOJBHON CUCTEME KOOPJIMHAT.

32 |!!'! Beruncnenue o0beMa Telia M0 IUIOMIA MM IMONCPEYHBIX CEUCHUI

33  [Berumcienue oobeMa Tena BpameHus ¢ IIOMOIIBIO OITPEAEIEHHOr0 HHTEerpaia

34 HecoOcTBeHHbBIE HHTETPAIIBI ¢ 0ECKOHEYHBIMH TpeaenaMu. Kakue n3 HuX Ha3bIBAalOT CXOISAIINMUCS,
kakue pacxosmumucs? pumepsl.

35 HecoOcTBeHHBIE HHTETpaNbI OT (PYHKIWH UMEIOIIEH pa3pbiB 2010 poaa. Kakue nHTerpassl Ha3bIBarOTCS
CXOJSIIIIMUCS, KAKHE PaCXOISIINMHUCS?

36 [Tpu3HaKyM CXOIMMOCTH HECOOCTBEHHBIX MHTETPAIOB C OECKOHEYHBIMH IPeIeNIaMH 1 HECOOCTBEHHBIX
MHTErpaJIoB OT (DYHKIMH, UMEIOIIMX Pa3pbIBEI 20T0 poAa

37 ['!! Yro Takoe nmpousBoaHas pyHkimu. KakoB €€ reoMeTpUIEeCKHIA CMBICI.

38 ! TIponsBonHas CyMMBI, IPOU3BEICHHS, YACTHOTO ABYX GyHKUui. [Ipor3BoaHAs CIIOKHON (QYHKIHH.
[Ipumep.

39 [!!! Tabnuma mporu3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHIA.
! Yro Takoe muddepeniman Gpyaxmun. Gopmyna ero Beraucienns. Tadnuna auddepeHnmanon

40  |ocHOBHBIX. AyieMeHTapHBIX pyHKIMH Mcnons3oBanue quddepeHnnana B MpuOIMKEHHBIX
BbIuMCcIeHusX. [Ipumep.

41 [ IIponsBoanble u quddepeHITnaIbl BRICIIHX TOPSIKOB.

42 [!!! HeoOxoammble U TOCTaTOYHBIE YCIOBHS BO3pacTaHus u yObiBanus quddepeHinpyemMon QyHKITIH.

43 ! Yro Takoe skcTpemMyMsbI (min 1 max) pyHkimu. KakoBsl HEOOX0AUMBIE YCIOBHSI CYIIECTBOBAHUS
PKCTpEMyMa.

44 ! locTaTouHbIE YCIOBHE CYHIECTBOBAHMSI Min M Max.

45  [Teopewmsl Posst, Jlarpamka, Komm.

46  [[IpaBuma JlomuTans pacKpbITHSI HEOMIPEIEIICHHOCTEH

47 Dopmynsl Teitnmopa nu Makiopena mis ¢GyHKun f(X) 1 UX UCMONB30BaHUE IS BEIYUCICHUN 3HAYCHUN
(YHKIIMY ¢ 3aTaHHOW TOYHOCTBIO.

48 [ToHsTHE BBITYKJIOCTH M BOTHYTOCTH Ipaduka QyHKIMK B Touke. HeoOXoanMble 1 10CTaTOYHEIE
yCIIOBHSI BBINYKIIOCTH (BOTHYTOCTH) rpaduka QYHKIMH B TOYKE.

49  [Touku nepern6a rpaduka GyHKIUHN. Y CIOBHE CYIIECTBOBAHUS TOUEK Nlepernoa.

50 AcumnrToTsl Tpaduka GyHkiun. Beprukansaeie acumntotsl. [Tpumep. HakaoHHBIE acHMIITOTHI, KaK HX
HaiiTu. [Ipumep.

51 [[lonsTHe uHTEerpagbHoil cymMmmoil pynkiun f(X,y) 3a1anHol Ha [ByMepHOit obiaactu D

52  |/IBOITHOI MHTETpaJl U €ro Fr€OMETPUUYECKHUI CMBICT

53 |CpoiicTBa IBOMHOTO UHTETpaJa

54  [BpruncieHue qBOMHOIO MHTErpaia B IPSMOYTOJbHOM CUCTEME KOOPIUHAT

55 [Beruncnenue muomajeil miockux Guryp u 00beMoB Tell ¢ TOMOIIBIO IBOWHOTO MHTErpaia

56 [[lonsTue unTerpasbHoi cyMMoil pyHkimu f(X,y,z) 3ajaHHON Ha TpexMepHOU 001acTu

57  [TpoiiHoii uHTErpai u ero pu3nyecKuii CMbICI

58 [CBoiicTBa TPOMHOI0O MHTErpaa

59  |BerunciieHHe TPOMHOrO MHTETpaia B IPSIMOYTOJIbHON CUCTEME KOOPINHAT

60 Brrurcnenue oo0beMa Tena, ero Macchl 1 KOOPAMHAT IIEHTPa Macc ¢ MOMOIIBIO TPOHHOTO

MHTErpasa
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10. DoHj OHECHOYHBIX CPEACTB Jisl MPOBEACHUS l'[pOMG)KYTO‘lHOﬁ aTrrecranumu

Oﬁyqammnxca o JMCIOMIIJINHE
10.1. IlacnopT ¢oHIa OLIEHOYHBIX CPEACTB

Ne 1i/nt KonTponupyemsie pa3aeanl [Kox KOHTpoupyemon HaumeHoBaHue
B (TeMbI) TUCHUIITHHbI KOMIIeTEHIIUM (MJTU ee YACTH) |0IIeHOYHOT0 CPeACTBA
KonTponbHas pabora
TuddepenumansHoe P P o
. N3, reoperndeckwii
1 ncuncnenne Gyakmun ogaoi  |OITK-1
o KOJIJIOKBUYM
[epeMEeHHON
KonTtponbHas pabora,
> DYHKIUN HECKOIBKUX OIK-1 N3, reopernueckmii
MepEMEHHBIX KOJIJIOKBUYM
KontponbHas pabora,
i . N3, reopernyeckmii
3 Heonpeaenéunpiii uaterpan  [MK-18 /13, Teop
KOJIJIOKBUYM
KonTponbHas padora,
N N N3, reopeTnueckuii
4 OnpenenéHHbIA HHTETPA OI1K-1 A3, Teop
KOJIJIOKBUYM
3) KpaTHble HHTETpaJIbl nK-18 /13

10.2. TunoBbIe KOHTPOJIbHbIE 32IaHUS UM HHbIE MATEePHAJIbl, HEOOXOAMMBIE /151 OLEHKH
3HAHUI, YMEHUH, HABBIKOB M (WJIH) ONBITA AESATEJIbHOCTH, XapaKTEePU3YIINX ITANbI
(¢GopMupoBaHus KOMIIETEHIIUI B MIpoIlecce OCBOEHMsI 00pa30BaTeIbLHON MPOrPaMMBbI

10.2.1. MuauBuayaabHbie foMamHue 3aaanusa (U13)
[IpousBogHast GyHKINU U €€ IPUIIOKESHUS
1.HaiiTi mpou3BogHBIE TIEPBOTO MOPSIIKA I 15-Tr (hyHKIHMI 3aTaHHBIX SIBHO, HESIBHO, MTAPAMETPUIECKH.
2. Haiitn npou3sBoHbIe 2-T0 TopsiaKa s 4-X QyHKIMIA 33JaHHBIX SIBHO, HESIBHO, TApaMETPHUYCCKH.

0N DN bW

OyHKIMH HECKOJIBKHUX MIEPEMEHHBIX
1. HaiiTu yacTHbIE TPOU3BOIHBIE IEPBOTO MOPsAKA Ui GYHKIHUH 2-X U 3-X MepEeMEHHBIX 3aJJaHHBIX SBHO U

HCABHO.

. Haiitu ypaBHeHHe KacaTeIbHOU U HOPMaIH K KPUBOM, 3a1aHHON YPaBHEHUEM.

. @uznueckas 3a7aya ¢ UCIOJIb30BAHUEM ITPOU3BOIHBIX 1-0r0 M 2-0r0 MOPSIAKOB.
. Beruucnuth npuOIMbKkEHHO 3HaYCHHS 3-X PYHKIUH, HCTIONB3Ys AuddepeHiuall
. Beruucauts 7 npenenos, NPeACTABISIFOIIMX PA3JIMYHbIE HEONIPEACIEHHOCTH.

. [IpoBectu nosiHOE MCCIENOBAHUE U IOCTPOUTH Ipaduky 3-X QyHKIHH.

. HaiiTn HanGosbiliee ¥ HAaMMEHbIIIeE 3HAUCHUE 3aaHHOM (DYHKIIUM HA ONPEICIEHHOM OTpPEe3Ke.

2. Haiiti mponsBogHbIe 2-T0 MOpsiaka Uit GYHKIUH 2-X U 3-X IepeMEHHBIX
3. Beraucaute npuOImxEHHO 3HaUeHUs! QyHKIMN 2-X U 3-X NEepEeMEHHBIX, HCHONb3Ys TuddepeHunan.
4. HaiiTn ypaBHeHHE KacaTeIbHON TUIOCKOCTH M HOPMaJIH K MIOBEPXHOCTH, 3a/JaHHON ypaBHEHHEM.

5. Haiitu sxcTpemMymBbl (DyHKITUH 2-X TIEPEMEHHBIX.

6. HaliTi ycnoBHBIN 3KCTpeMyM (QYHKIUH 2-X IIEPEMEHHBIX.

. Heonpenenénuplil nuuTErpas
Haiiti 70 Heonpenen€HHBIX UHTETPATIOB, B TOM YHCIIE OT PAllMOHAIBHBIX, TPUTOHOMETPUUYECKUX U
WPpalrOHATBHBIX (PYHKIMH.

OnpenenéHuplii MHTETpas
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1. HaliT 3HaueHME 3aTaHHBIX ONPECIIEHHBIX HHTETPAJIOB, B TOM YHUCIIC HECOOCTBEHHBIX.

2. Haiiti miomaay miockux Guryp, orpaHAYeHHBIX 33JIAHHBIMH JIMHUSIMH B JIEKAPTOBOM CHCTEME KOOPMHAT.
3. HaiiTu miomaau miockux Guryp, orpaHMICHHBIX 3aJaHHBIMHU JIMHUSIMA B TTOJIIPHOM CHCTEME KOOpIUHAT.
4. Halitn 00bEM Tena, OrpaHHYSHHOTO 3aJaHHBIMH IIOBEPXHOCTSAMU B IEKAPTOBOM CUCTEME KOOPJIMHAT.

5. Haiiti 065€M Tena, 00pa3oBaHHOTO BpAIIEHHEM BOKPYT OCH KOOPAHMHAT 33JaHHOM IIIOCKON (PUTYPHI.

Kpatnsie unTerpasnst

1. I3MeHUTh NOPsSII0K MHTETPUPOBAHUS B JABOMTHOM MHTETpaJIE.

2. HaiiTi 3HaueHue ABOMHOTO MHTETpaIa OT 3aJJaHHON ()YHKIIMH 110 00JIaCTH, OTPAaHUYCHHON 3a/IaHHBIMU
JIMHUSAMHU B ICKaPTOBOU CUCTEME KOOPIUHAT.

3. Haiitn 3Ha4eHMEe TBOMHOTO MHTETpaJIa OT 3aJaHHOM (YHKIIUU 1O 00JIaCTH, OTPAaHMYCHHON 3a/IaHHBIMU
JIMHUSAMH B ICKaPTOBOU CHCTEME KOOPAMHAT, MEPEIs B MOJISIPHYIO CUCTEMY KOOP/IMHAT.

4. HaiiTu Maccy win KOOpJUHATHI IIEHTPa Macc MIO0CKON MIACTUHBI 33/1aHHOM (OPMBI, C 3aJaHHBIM
pacrpeiesieHueM MOBEPXHOCTHOM MJIOTHOCTH BEIECTBA.

5. Haiitu 3Ha4eHME TPOMHOTO MHTETpaja OT 3aJaHHON (DYHKIIMH 1O 00J1acTH, OTpaHUYCHHON 3aJaHHBIMU
MMOBEPXHOCTAMHM B JICKAPTOBOM CUCTEME KOOP/IMHAT.

6. HaiiTi Maccy uim KOOpAMHATHI LIGHTPa Mace Tella 3aJaHHOoN (OpMBI, € 3aJaHHOM MJIOTHOCTHIO
BEILIECTBA.

7.3amaHHbIi B 1EKapTOBON CUCTEME KOOpUHAT TPOWHOI MHTErpai npeoOpa3oBaTh U BHIYUCIUTH B
UAJTUHIPUYECKON CUCTEME KOOPANHAT.

8. IlepeiiTu B chepuyecKyro CUCTEMY KOOPAUHAT U BBIYUCIUTh TPOIHHON MHTETpall, 3aJJaHHbIN B
JIEKapTOBOM CUCTEME KOOPIMHAT.

10.2.2. KoMnJjiekT 3a1aHuii J1J1s1 KOHTPOJIbHOH padoThI

[IpousBoaHas GpyHKINU

1. HaiiTi mpou3BOHBIE TIEPBOTO MOPSAKA 115t 6-TH (QYHKIHMH 33JaHHBIX SBHO, HESBHO, TApaMETPUUYCCKH.
2. Berancnuth npuOImkEHHO 3HAYCHHS 33JaHHON (DYHKIIMH, UCTIONB3Ys AU QepeHIran

3. Haiitu naTEepBansl BO3pacTaHusl, yOBIBAHHUS U IKCTPEMYMEI 33/IaHHON (DYHKITHH.

4. HaliTn HanOoJblliee ¥ HAUMEHbINICE 3HAUCHUE 3aaHHOM (DYHKIIUHM Ha ONPEICIEHHOM OTpPE3Ke.

DYHKIMH HECKOIBKUX MEPEMEHHBIX

1. Jlns 3amanHoi GyHKIMK 2-X iepeMeHHbiX Z = f(X,y) HaiiTi 3HaueHHs €€ BCeX YaCTHBIX MPOU3BOIHBIX 1-0r0  2-
Oro MOPSIKOB B 3aiaHHoi Touke Mo(Xo, Vo).

2. Haiitu rpaguent ¢pyukumu z = f(X,y), Haiitu npousBoauyto Gyukiuu z = f(X,y) B Touke Mo(Xo, Yo) 110
HarpasjeHus BekTopa S(a,b).

3. Banucath ypaBHEHHE KacaTeIbHOMU IJIOCKOCTH M HOpMaiH K oBepxHocTu Z = f(X,y) B Touke Mo(Xo, Vo).

4. Haiitu skctpemymbl pynkimn Z = f(X,y).

Heonpenenénnelil nHTErpan
Haiitu 8 HEeonpeenéHHBIX HHTETPaAIOB.

OnpenenéHHbIA UHTETPAT

1. HaiitTi 3Ha4eHune 2-X 3aJJaHHBIX OMpPEACNEHHBIX HHTETPAIOB, B TOM YUCIIe HECOOCTBEHHBIX.

2. Haiitu 3HaYeHre HECOOCTBEHHOI'O HHTETpaJIa.

3. Haiitu rmommane 1iiockoi Gurypsl, OrpaHUYEeHHON 3aJaHHBIMU JIMHUSMH B JIEKAPTOBOM CUCTEME KOOPAHMHAT.
3. Haiitu ruommaam minockoi ¢Guryp, orpaHIYeHHON 3aJaHHBIMY JIMHUSAMH B TIOJISIPHOW CUCTEME KOOPAWHAT.

5. Haiiti 06BbEM Tena, 00pa3oBaHHOTO BPaILLIEHHEM BOKPYT OCH KOOPJMHAT 3a/IJaHHOM IIOCKON (HUTypHI.

10.2.3. TunoBsble BONpockl U3 0aHKa TECTOBBIX 3aaHMIi /ISl HTOTOBOI0 TECTUPOBAHUS
(HE0OX0TMMO BKITFOYHTH IO HECKOJIBKO TECTOBBIX BOIIPOCOB IO KaXKJI0M TeMe, a yxke B cam daitn POC —
MIOJTHBIN KOMILJIEKT BCETO)

Tema: Iu¢pdpepennupoBanne pyHKIUN 0OJHON NTEPEeMEHHOU
sin x

1. Haiigure y', ecimu Y = (cos X)* ...
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sinx sinx

(Incos x—sinxtgx) 2. y' =(cos)

sinx

1. y’' =(cos)
3. y' =(cos)

(cos x In cos x —sinx tgx )

(cos x In cos x + sin x tgx ) 4. y' =cos x In cos x —sin x tgx

-1
2. [IpousBonHas GpyHKuuu Y = atcty X—l paBHa ...
X+

2 3 4
1 1 (x+1) x’ +1

Xt +1 2i;c2+lj m -1

3. IlpousBogHAst BTOPOTO MOpsAKA PYHKIUN Y = Sin(4x2 —l) paBHa ...

3%

S[C os[—’lxz - l) —8x? si*_rll—'l_‘:f:2 - 1)) S(cos(—'lxg - 1J +8x? 51'11(—1 x* - 1]]
chostilxz - 1) — 64x° 51'11[—1:152 - 1)

e

4. KacarenbHas k rpaduky pynkmun f (X) = 2x? —3x+ 6 obpasyer ¢ ockto OX yrom, paBHbIi 45° B

TOYKCE ...

1 2 3 4
(1:5) (1:7) (-1;11) (0.5;5)

5. Haxnonnas acummnrora rpaduka kiu T (X)= X+ e 3amaercst ypaBHEHHEM BHIA ...
p YH yp

1 2 3 4
Yy=X,Opu X —>+00 |y =—X,OpH X —> +00 y =X, Ipu X —>—00 y =—X, IpH X —>—00

6. uddepentyan pyuxunn y =4* * pasen ...
1 2 3 4

-'Ix:_xln-'l-[,?x—l)dx-'lx:_x[zx—l]dx 4’“:"“‘1[::«:2 - r)dvc 4x:'x1ﬂ4'[:-¥2 - ’f)d’f
In4 -

. 1
7. MarepuanbHasi TO4Ka IBHXKETCS PSAMOJIMHENHO 110 3aKOHY x(t) = Et3 —3t* +t+ 7. Torna yckopenue

TOYKH B MOMEHT BpeMeHU 1 =2 paBHO ...

Otser:
8. [Ipon3BogHas GyHKIMH Y = __2XHS paBHa ...
x> —2X+2
1 2 3 4
| -T7x+09 4 -x-1 240x* —2x+2 _ 3x 1
[x3—2x+2_r [x2_3x+zf x-1 [-’52‘3-’”3):
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9. YpaBHeHHE KacaTenbHOU K rpaduky GpyHkimu f (X) =—x%+3x® —2x+1 B ero Touxe ¢ abcuuCccoit

X, =2 HMeeT BU] ...

1 2 3 4
v=-2x+35 y=-2x-3 yv=2x+5 v=2x-3
x =2sin’t
10. ®ynkuusa y = y(x) 3a7aHa B IApaMETPUYECKOM BUE 6cos’t’ Torna npousBoaHas nepBoro
y =6c0s"t
nopsiaka QyHKIuH Y = y(x) 10 IIEPEMEHHONU X HMeEeT BUL ...
1 2 3 4
9 9 2 2
— —cost —cost - Ocos ¢
2 2 Qcost sint
1 -
11. Hanmensbiee 3nauenne Gynxmuu f(x)= > X+ COS X Ha OTpe3Ke [% ;7T | PaBHO ...
1 2 3 4
57 _+3 Ty z z
12 2 2 4 2

1

12. BeptukaneHas acumnToTa rpadpuka ¢pynkuun f (x) = /X -e¥'+34 sanaercs YpaBHEHHEM BHUJA ...

1 2 3 4
x=1 x=-4 x=4 =1

13. TIponsBoanas yHkun X" —x y +y*=1 pasHa ...

1 2 3 4

y/ZZX—y y/:X_y ) _2x+y ) _2X=y
X—2Yy X—2Yy X—2Yy X+2y
x=tgt;
14. Oynkuusa y = y(x) 3ajiaHa B mapamerpudeckom Buge | 1 . Torna mpon3ssoHast BTOporo
cost’

nopsiika QyHKIMH Y = y(x) 10 IEPEMEHHON X UMEET BU ...

1 2 3 4

y'=cos’t y'=cos’t y'=cos “t y'=cos’t
. clgx-1
15.Berauciute, Uenosb3ys npasuio Jlomurams lim —
x—% SIN4x
4
Orser:
Tema: {uddepenunpoBanue PyHKIMHA HECKOJIbKUX MEePeMEeHHbIX
1. YactHas npousBoHas g—u dynximu U = x?y® +xz — y®z +8y umeer Buf ...
X

| 1 2 | 3 4
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2 2
2:{}-‘3+z 3x‘}=3—2}ﬁz+3 x—v- 2:{}-‘3+2+8
’z
2. YacTHas mpoU3BOHAS] BTOPOTO MOPSIKA F byukun z = e ! umeer BU ...
X
1 2 3 4
2 ' 2 1= r ‘Y — 2 xy—
},_exj 1 20 1 I}-‘[\I}-‘+1}31J 1 },heu 1
z y
3. YacTtHas mpou3BOaHAS 5_ GyHKIMHM Z = arCcCOS— HMEET BHUJ ...
y X
1 2 3 4
1 1 v X
2 22 [2_ 2 T2 2
X“ -y X°—-¥ XAfx" —¥ X° -y
0%z
4, YacTHas mpou3BOAHAS BTOPOTO MOPSIIKA F byHKIMHN Z = In(2x + 3y) AMEET BUL
y

1 2 3 4

9 4 6 1
P Y ) Y )
(2x+3y)° (2x+3y)° (2x+3y)°

5. Ionserit muddepennman GyHxuun z =

4x2—3xy

HUMECT BU] ...

dz = 4% 714 ((2x - 3y)dx - 3xdy)

dr = 452730 ((2x = 3y )dx — 3xdv)

dz = 4% 14 (3xdx - (2x — 3v)dv)

dz =4 7 1n 4 (dx + dv)

z
6. YacTHast mpou3BOIHAS g— GyHKIMKN Z = COS(2X —3xy) UMeEeT BUJ ...
y

—(2-3y)sin(2x - 3xv)

3xsin(2x —3xv)

— (2x =33 )sin (2x - 33y)

— 3xsin(2x — 3xy)

7. YacTHas Npou3BOIHAs 2—2 , GYHKIUH Z =+/2Xy + y* +5 UMeeT BUJ ...
X
1 2 3 4
N S 2y Yy y
\2Xy +y? +5 \2Xy +y? +5 \2Xy +y? +5 2,/2xy +y* +5

8. HacTHast mpou3BOIHASI BTOPOTO MOPSIAKA

2

0yoX

2
byHKIMU Z = (x2 + yz) MMEET BH/I..

\ 4

\ 3

\ 2
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12x° + 4y?

Ax? +12y?

8xy

4x

2

9. YacTHas npou3BOHAsI BTOPOIO MOPSIKa PVl dyuxumn Y =In+/x? + y? umeer Bu. ..
X

1 2 3 4

yz _x2 j 2xy X2 _ yz 2%
DA — A =
(x2+y2)2 (Xz +y2) (Xz +y2)2 /x2+y2

2
10. YacTHas npoM3BOIHAS BTOPOTO IMOPSIKA (jyaz ynxmun Y =Iny/x* +y® umeer Bus...
X

1 2 3 4

yz X2 j 2xy x2 yz 2x
e — —2 e — ——
(XZ N y2)2 (Xz + yz) <X2 N y?_)z /XZ N yz

11. YactHas nmpou3BOHAS BTOPOTO MOPSIIKA

2

dynxiuu y =In\/x* +y* umeer Bu. ..

OXoy
1 2 3 4
y? —x2 2 X2 -y 2%
(Xz N y2)2 (Xz + yz)Z (X2 N y2)2 [v2 & y?

12. YactHas mpou3BOIHAS BTOPOTO MOPSIIKA

2

z
% dynxmmu y =In\/x* + y* umeer Bu. ..

1 2 3 4
y? —x2 2 X2 - y? 2x
(XZ N y2)2 (Xz n yz)Z (X2 N y2)2 [x2 + y?

13. YacTtHas npon3BoiHAs % ¢bynkuuu arcsinxyz + 2x —3y +4z =0 umMeer BU[L. ..
X

. XYyl x’y’z®

S Xy + 41— x°y%z%

7l = , = ,
yz+\/1— x2y®z? yz+2\/1—x2y222
oo YA x*y?z? S - Xy +41-x*y*z*

yz —2,/1+ x2y’2%

yz+2,1-x2y’z%

14. YactHas npousBogHas ? ¢bynknuu arcsinxyz + 2x —3y + 4z =0 umMeer BHLI. ..
y

. +4,1+ x?y?z°

 x — 3,1+ x2y?7?

y

y

. +4,1-x?y?z?

Xz —3/1- X’y?z2
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y Oy +4 1+ Xy’ y Xy + 41— x?y?z?

B Xz — 31+ X’y?2° T x-31-x°y?7’

y

15. YacTHas npou3BogHas (:j—l: byHKIIMHU U = In(x2 + yz), 20e X =t, y =t umeer BuI...

1 2 3 4
21+ 2t? In(t°)- 6t° 1 ot +12
t(L+t? th+t° t(L+t2

Tema: HeonpeneneHHbIH HHTErpaJl

2
1. MHOXecTBO mepBooOpa3HbIX GyHKIMU | (X) = x=2 UMeeT BU[I ...
X
x —8+/x + 4lnjx|+ C x+8/x +4h|x+C
_ 3
x—4-fx +4h|d+C v 2 +ahld+C
2. MHOecTBO 1epBooOpa3HbIX GyHKIuu f (X) = w UMeEET BUJL
V1-4x?
1 2 3 4
1 3 1 3 1 3 1 3
—garccos 2x+C garccos 2x+C —garccos 2x+C garccos 2x+C

3. MHoxecTBO 1epBooOpa3HbiX GpyHkuuu f (X) = XIn2x umeer Buf ...

1 2 3 4

2 2 2

%[21n2x—1}+(3 %[21n2x+1)+€ S(xIn2x-1)+C %[1nzx-1)+c

ey

4. MHOXecTBO 1epBooOpa3HbIX GyHKIuU f (x) = 97 —6x MMEET BU ...
X —6X
1 2 3 4
1. |3x—2 1, [3x—2 1 3x 1 3x
—In +C —In +C —In +C —In +C
6 3x 3 3x 6 |3x—2 3 [3x—-2
X+1
5. MHOKeCTBO TIepBOOOpa3HBIX GyHKIMU | (X)—2 MMEET BUT ...
1-2x

—lwf1—3x2+%arcsinﬁx+(j‘ %wfl—gxz -I—%arcsin«ﬁx—l—(j‘

t-J
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1 1

1 1 : :
— = J1-2x* — —aresin +2x +C ZAl1-2x° ———aresin /2x+C
2 2 2 2
6. MHO>KecTBO nepBooOpasHbIX GpyHKIuY f (X) = _sin2x__ UMEET BUJL
V3+cos? x
1 2 3 4

g 2
—24/3+cosx+C | 2/3tcosx +(C

—*\f3+coszx+{:‘

413 +|::c::s2 x+C

2 f—
7. MHOXecTBO NiepBOOOpa3HbIX pyHKIuu f (X) = %\M HMMEET BU ...
X
2 5 2 2 5 2
Zxdx—xT+6/x+C Ex‘ﬁ+x‘+6\/§+c
5 2 2 5 2 2
SXTAx—x +3Jx+C SETNE X +6/x+C
8. MHOecTBO nepBo0Opa3HbIX pyHKIuU f (x) = % MeeT BUJ ...
+4x
1 2 3 4
1 1 2 1
Earcfgz 2x+C ;arcrgz 2x+C darcig”2x+C Earcrg2x+(,‘
9. MHOXecTBO NepBOOOpa3HbIX pyHKIUU f (X) = X-e® uMeer BHL ...
1 2 3 4
il l il l
3¢3(x—3)+C e(x-1)+cC 3¢3(x+3)+C e3(x+1)+C
10. MHOXxecTBO NepBo0Opa3HbIX (PYHKIUU f(X) = 13 UMEET BUJ ...
X° +
1 2 3 4

/6 6 x

— arcte ——+ C
6 J 3

/6 f6 x

—arcte ——+ C
2 5 3

J6

arctg 6 g,
] 3

/6 6 x

- —arcte ——+ C
2 £ 3

11. MHoxecTBO epBo0Opa3HbiX GpyHKuu f (X) =

1

V6X —9x?

UMECT BU[ ...

2

3

%arcsin[Sx—l}-l—C éarcsin(Sx—l)-l—C

- %arcsin(&x:— 1)+ (;

—émmh@x—ﬂ+c
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12. MHoxecTBO nepBooGpasubix dyrkmun f(x)=sin® x-cos® x umeer Bu ...

1 5 1
Zcos’ Xx——cos  x+C

1 1 5
—cosax—gcosj x+C

1 ;
~cos’ x—cosx+C “cos' x+C
3 4
X+3
13. MuoxecTBO mepBoobOpa3HbiX GyHkun | (X) = HMMEET BH ...

Va—x?

—w!il—xz +3'arcsin§+C

e

w!ﬂr—xz +33rcsin§+(,‘

i

. X
— 4—x2 —3arcsm ;-I—C

i

. X
4—.1:2 —Sarcsm;-l—c

e

14. MuOX)ecTBO 1epBooOpa3HbIX GyHKIuUU f (X) =

X

. HUMEeT BUT ...
sin?(1+3x?2)

1 2

3 4

—éctg{l-l—sz J+C éctg(l-l—sz J+C

—fa.‘g(1+3x2]+c

étg{l-l—sz kc

15. Cpenu HUKenepeuncICHHbIX BbIPAXKEHUN BEIOEPUTE BEPHBIE. . .

a-1
1. J.u"‘du=u +c a=-1
a-1
2. Id—uzlntg[EJrszrc
cosu 2 4
du u
3. | —=Injtg=|+c¢
Isinu g2
4 jd—u—iarcsinEJrc
YJarou? a a
du
5. =—ctgu +C
-[sinzu g

Tema: OnpenesreHHbIH HHTErPaJ

r
[
1. Jlnst onpesienneHHOT0 HHTErpasia ' COS 2X

6

CIIpaBCJINBO paBCHCTBO ...
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z z T
i] 3 6 3 6 3
X X X
I dx=10 _[ dx = 2_[ dx
- coslx - coslx 5 COS2X
3 6
T T T T
5 3 6 3 5 .3 5" 3
X X X X
I dx=2 _[ dx I dx = I dx
- coslx - COSX - coslx S coslx
5 5 5 s
2
2
. o X
. j SIN® —
2. OnpenieneHHbI HHTETPal 2 PpaBeH ...
w
2
1 2 3 4
d 0 4
T T+ T
2 2 2
)
3. Ilmomanp ¢purypsl, n300pakeHHON Ha PUCYHKE paBHA
T
1 2 3 4
38 70 4510 - 4 2(10-/10-27)
3 3

4. 3HaueHue OIIPCACIICHHOI'O UHTCTpalia

3 2
IeZX—x dx
]

MNPUHAMJICKUT IPOMCIKYTKY ...

1 2 3 4
i—.:;“? G-i-u [4€:4E?3] _i-.rl:]
e’ e’ e’
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5. OnpeneneHHbIi UHTErpaj

du | |
| =N
o | — |
a | = | N

6. Ilnomans GuUrypsl, orpaHndeHHOI napabonoit Y = —X* +4x+5 u ocero OX, paBHa ...

1 2
36 38

[SE
[

1
3

o
‘*‘*’|m°°

7. Oynkius Y = f (X) 3ajlaHa ¥ HETIPEePhIBHA Ha BCEH YHMCIIOBOM MPSIMOiA, & U b — meiicTBUTEbHBIC

yucna. Torga BCPHO YTBCPKACHUC ...

5k = | P | 7Gxk

Ly Mo U | Ly e O

B+d LY, &
flex= [ flkix J £xkix=4] 7(x)d
a+d E¥. a
7]'2 CoS \&
8. OrnpeneneHHbIN UHTErpa ) X paBeH ...
T
9

Sl

m|f:;|oo

9. [Tnomane GuUrypsl, N300paKCHHON Ha PUCYHKE

paBHa ...
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[
-1
L

an | L | N
—
LS}
LA
-1
=

~+00
x% e~ dx
10. HecoOcTBEeHHBINM HHTETpAIT
0

1 2 3 4

1 1
paBeH — paBeH "3 PacXoIUThCS paBeH 1

11. Mnomaas GuUrypsel, H300pa’keHHON HA PUCYHKE

paBHa ...

T

4
12. OnpeneneHHbII HHTETPAT IX sin 2xdx paBeH ...
0

2 3 4

da |

1
4 8

13. O6beM Tena, NoMy4YEeHHOro BpaleHueM BOKpyr oc OX KpUBOJMHEHHOW Tpameuuu, orpaHuuYeHHON

muHEIAME Y2 =X, X=4 paBeH ...

1 2 3 4
607 327 T 4
14. O6weM Tena, moay4eHHOTro BpalieHneM BOKpYT ocu OY KpUBOIMHEWHOMN Tpaneluu, OorpaHuIeHHOM’

maHIAME Y° = 4X?,y = 2 paBeH ...
| 1 | 2 | 3 | 4
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| A | 2r | 3z | T

15. lnuna nyru kpuBoit Y = X* oT ToukKM O(O;O) JI0 TOUYKH B(4;8) paBHa ...

1 2 3 4

E[lﬂ«fﬁ—l) E[w«h_ﬂﬂ) E&E—l) E@ﬁ’fl)

Tema: KparHble HHTErpaJjbl

1. JIBoiiHO# MHTErpa B MOJIAPHBIX KoopauHatax oT Gyukiuu f(r,e) mo obmactu D umeeT Bu

® ﬂ f(r,p)rdrde
[ £(r.0)gdpdr
[ £(r.p)drde

[ 1(r.o)redrde

O

O

(@]

N

. JIBoitHOM MHTErpas H f (X, y)dxdy ects
D

® Yucno

o @yHKUus OT X

o @yHKUUA OT y

o OYHKIUAOT X UY

2 6-x
Idx J. f(x, y)dy
3. V3MeHHTh NOPSIIOK HHTETPUPOBAHUS 1151 © 2x

4 0.5y 6 6-y
[y [0 y)dx+ [dy [ £(xy)dx
®o0 o 4 0

0.5y

dny (X, y)dx + Tdy j f(x, y)dx
0 4 0

6-y
dy j f(x, y)dx
2y

Oty &0 O == N O ey N

6-y
dy j f(x, y)dx
2y

o
2 4x?
I dx J. xdy
4. IloBTopHBIi uHTErpan ° X paBeH
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11. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

TexHoIOTMH TPAAMIIMOHHOIO 00y4YeHHs B hopMme:
- Jlexumu.
- [IpakTHueckue 3aHATHUA.

- CamocTosTensHas padora.

12. Y4ueOHO-MeTOANYECKOE U MH(POPMALIMOHHOE O0ecniedyeHne TUCHUILIMHBI (Y4eOHOTr 0
Kypca)

12.1. O0s3aTeqbHAsA TUTEPATypa

Tun (yueOHHK,
y4eOHoe nocoodue, KomuecTBo
Ne bubaunorpaguueckoe onucanue yuebuo- B
n/n METOLIIECIOe oudmoTexe
nocoomue,
NPAKTHKYM, Ap.)
5. | Maunsixun B. H.
Bricuias MmaTeMatuka [ DneKTpOHHBIN pecypc] :
yue0. mocobue / B. V1. ManbixuH. - 2-¢ u3., " IbC
nepepad. u jgor. - Mocksa : UHOPA-M, 2014. - Yueuoe nocodue ZNCA(\)NNIIHM'
365 c. : mi. - (Beicmiee o6pazoBanme). - ISBN
978-5-16-002625-1.
6. | llunaues B. C.
Bricuias MmaTeMaturka [ DneKTpOHHBIN pecypc] : OBC
yuebnuk / B. C. llunaues. - Mocksa : UTHOPA - VYyebHoe nocobue "ZNANIUM.
M, 2015. - 479 c. : un. - (Beicuiee o6pa3oBanue). comMm"
- ISBN 978-5-16-010072-2.
7. | Yepnenko B. JI.
Bricmas MmaTemaTnka B npuMepax 1 3aaavdax
DekTpoHHBbI pecypc] : yued. mocobue. B3 1. T. 1/ 9BC
£3. . I1II4.1,pHeHI<oI.)- ggHI](T-}II_[eTep6pr : IlonurexHuka, YueoHoe nocobue "IPRbooks"
2016. - 713 c. - (YueOHOe ocoOue I BY30B). -
ISBN 978-5-7325-1104-8.
8. | Jlypee L. T.
Bericmiast MmatemaTuka [ D1eKTpOHHBIN pecypc] : 9bC
npaktukym / . T'. JIypse, T. I1. ®yHnTHKOBA. - [IpakTukym "ZNANIUM.
Mocksa : By3osckuii yueouuk : UHOPA-M, CoM"
2017.- 160 c. : mu. - ISBN 978-5-9558-0281-7.
COI''TACOBAHO
Jupektop HaydyHOH OUOIHOTEKH A.M. AcaeBa
(noonucs) (U.0. Pamunus)
« » 20 T.

12.2. JlonosiHUTEIBbHAS JTUTEPATYPa U y4eOHbIe MaTepHAaJIbl (ay11M0-, BU1€0N0CO0Us  AP.)

- (hony HayuHoii 6ubaHoTeRKN TI'Y:
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n/n

bubauorpaduyeckoe onucanue

Tun (yueOHMK, yueOHOE
nocooue, yueOHo-
MeToHYecKoe mocooue,
MPAKTHKYM, ayAHo-,
BH/1€0NI0CO0MS U JIP.)

KoanuecTBo B
onoHoTEKE

Uepnenko B. /1.

Briciias MaTeMaTHKa B IpUMepax U 3aadax

[DnexTponHsbIi pecypc] : yueb. mocodue. B3 1. T. 2
B. 1. Yepnenko. - Cankt-IlerepOypr :

[Tonutexnuka, 2016. - 569 c. - (YueGHOe mocobue

st By30B). - ISBN 978-5-7325-1105-5.

VYuebHoe mocobue

9BC "IPRbooks"

Uepuenko B. /1.

Bricias MaTeMaTHKa B IpuMepax U 3a1adax
[DnexTpoHHBIN pecypc] : yaeb. mocobme. B3 1. T. 3/ B.
/1. Uepnenko. - Cankr-IlerepOypr : [Tonutexnuka, 2016.
- 510 c. - (YueOHoe mocobue st By3oB). - ISBN 978-5-
7325-1106-2.

VYyeOHoe mmocodue

9BC "IPRbooks"

Kyznuemos A. B.

Bricmias MmaTemaTuka [ DIeKTpOHHBIH pecypc] :
MaTemaTndeckoe mporpaMMHupoBanue : yueOHuk / A. B.
Kyszueros, B. A. Caxosu4, H. U. Xomoz ; mox obm. pe.
A. B. Kysnenoga. - U31. 4-e, crep. - Cankr-IlerepOypr :
Ulans, 2013. - 352 ¢. : wi. - (YueOHMKH JUTsI BY30B.
CrientmanbHas mureparypa). - ISBN 978-5-8114-1056-9.

VyeOHuK

OBbC "Jlanp"

Bricmras MaTematnka [ DIeKTpOHHEIH pecypc] : yueO.
moco6ue i By30B / E. A. PoB0a [u np.]. - MUHCK :
Brimitiras mkoia, 2012. - 391 c. - ISBN 978-985-06-

2106-1 .

VYyebOHoe rocobdue

OBC "IPRbooks"

- apyrue QOHIBI:
[To yueOHOMY KypCy AaHHBIN MOApa3zesl He MPeIyCMOTPEH

12.3. Ilepeyenn pecypcoB HHGPOPMANUOHHO-TEJIEKOMMYHUKAUNOHHOM ceTn "UHTepHeT"

5.  http://www.mathprofi.ru/matematika_dlya_chainikov.html
6. http://www.mathprofi.ru/
7. http://function-x.ru/
8. http://www.matburo.ru/mart_sub.php?p=art_matanall
12.4. IlepeyeHb MPOrpaMMHOI0 o0ecrneYeHus
Ne HanmenoBanue I10 KosanuectBo | PexBu3uThl 10roBopa (aara,
n/n JIMLIeH3UH HOMep, CPOK AeHCTBHA)
1 | Windows 1398 OeccpoyHas
2 | Office Standart 1398 Oeccpounas

12.5. Onucanue MaTepuaJIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI 1)1l OCYIeCTBIEHHUS
o0pa3oBaTe/IbHOI0 MPOLECCca M0 TUCHUILIHHE (MOAYJII0)
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http://www.mathprofi.ru/matematika_dlya_chainikov.html
http://www.mathprofi.ru/
http://function-x.ru/
http://www.matburo.ru/mart_sub.php?p=art_matanall

n/n

HaumenoBaHue
000py10BaHHBIX Y4eOHBIX
Ka0HHeTOoB, 1adopaTopuii,

MACTepPCKHUX U JIP. 00beKTOB
AJI51 IPOBe/leHUsl
NPAKTHYECKUX U

J1a00paTOPHBIX 3AHATHH

Ilepeyenb 0CHOBHOTO
000opy10BaHUsI

dakTHYecKuii
agpec y4eOHBIX
Ka0MHETOB,
Jabdoparopuii,
MAaCTepPCKHUX H Ap.

Ilnomanp, M’

KoaunuyecTBo
MOCAJOYHBIX MECT]

Aynuropuss BeOKOH(pEPEHIINH.
Y4eOHass  ayamropus  JUISA
TIPOBECHUS 3aHATHI
JICKITAOHHOTO THMA. YucOHas
ayJIUTOpUS UIS  TIPOBCICHHUS
3aHATHA CEMHUHAPCKOTO THIIA.
VYuebHass  aymutopus IS
KYpPCOBOTO  MPOEKTUPOBAHHUS
(BBITIOJTHEHUS KYPCOBBIX
pabot). YueOHas ayauTOpHs
JUTSL TIPOBEIICHUS TPYTIIIOBBIX U
WHIABUIYaTbHBIX
KOHCYJIbTaITAH YueOHas
ayouTOpUs UIA  TIPOBEICHUS
3aHATUH TEKYIEro KOHTPOJISI U
IIPOMEKYTOUHOM aTTECTALUU.
(YJIK-807)

DKpaH TeJIeBU3HOHHBIH, IIHPMBI,
MPOKEKTOP Ha INTaTHBE. CTOJ
MIPEI0IaBaTEIbCKHIA, CTYJbS
MpernoaBaTeIbCKue.
TpaHcnapaHT-TICPETSIKKA,
CHCTEMHBIN OJIOK .

445020 Camapckas
0011. r. ToapsTTH,
yi1. benopycckas,

16B

[N
-~

KomnbroTepHslil Kiacce.
ITomewmenue TS
CaMOCTOSTEJILHON paboTEHL.
VYuebnast  ayauTopusi ISt
NPOBENICHUS 3aHATHH
CEeMHHAPCKOTo THHA. Y4eOHas
aymuTopHs Ul KypCOBOTO
HPOCKTUPOBAHHUS
(BBIMIOTHEHUS KYPCOBBIX
pabot). YueOHas ayauropus
JUISL TIPOBE/ICHHS TPYIIIOBBIX U
WHIIUBHYaJIbHBIX
KOHCYJIbTaI[HA. YueOHas
ayAuTOpUSL ISl TPOBEACHHUS
3aHATHH TEKYLIEro KOHTPOJIS
5 IIPOMEXKYTOUYHOHI
arrecranuu. (I'-401)

Cron YUYEHUYECKUH-.,

KOMIIBIOTEpP C BBIXOJOM B CETh
HWHTEpHET.

445020, Camapckas
0071., T. TonpaTTH,
Va. benopycckasi, 14,

84,8

[EY
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AHHOTALIUS

AUCUUIIMHBI (Y4eOHOT0 Kypca)
b1.5.06.03 Boicmiass maTemaTuka-3

(wugp u HaumerogaHue OucyunIunsl (ViebHo2o Kypca))

Kypc "Bpicuias matemarnka-3" BKIOYAET CIEIYIOIIME pa3elibl JUCUUIUIMHGI "Bpicias
MaTeMaTHKa':

- O6bIKHOBEHHBIE AU (PepeHIInanbHbIe YPaBHEHHUS.

-UucioBble U QYHKIMOHAIBHBIE PSIIIbI

- Teopus BEpOSATHOCTEH.

- MaremaTHuecKkasi CTaTUCTHKA.

1. Hesb u 321244 M3yYeHUs] AMCHUIJIMHBI (Y4e0HOr0 Kypca)

Llenbro u3ydeHHs AUCIMIUTAHBI «BBICIIas MaTeMaTHKa» SBISETCS MMOJrOTOBKA CIICIIHATUCTOB
CIIOCOOHBIX:

- KOJIMYECTBEHHO OI[CHUBATh CUTYaI[MH, BOSHUKAIOIIKE B TIpoliecce Mpo(hecCHOHaIbHON
JeSITCIIBHOCTH;

- OpMyITUPOBATH MATEMATHUYCCKHE MOICTH TEXHOJIOTHUECKHIX MPOIIECCOB U HAXOIUTh UX
peliCHU AaHAIIMTHYCCKUMHA MCTOAAaMH NJIM HAa OCHOBC BBIYUCIIMTCIBHOI'O S9KCIICPUMCHTA,

- IPOBOIUTH KOJIMYECTBEHHOE MMPOrHO3MPOBAHKE PE3YIbTATOB ACATEIBHOCTH JUIS TOUCKA
ONTUMAJILHBIX PEIICHUH U CITOCOO0B MX pean3aliu.

OCHOBHBIC 3371a4¥l TUCIIUILIIHHBIL:

- chopMupOBaTh y CTyACHTA 0a3y 3HAHH 10 MAaTEeMaTHKE, HEOOXOUMYIO JUIsl YCBOCHHSI
€CTECTBEHHOHAYYHBIX, OOIICTEXHUYECKUX M CICHUATbHBIX AUCIUIUIAH U JJIs PELICHUS 3a/1a4 B 001aCTH
TEXHHKH, CBSI3aHHOU ¢ PO eCCHOHATBHOU chepoii;

- HAYYUTh CTYJICHTA MATEMATUICCKUM METO/IaM PEIICHHUS 3a/1a4;

- IPOACMOHCTPUPOBATh CTYJICHTaM Ha IIPUMEPAX HUCIIOIB30BAHUE MATEMATUYECKUX ITOHATHN 1
METOJIOB JIJIsl PEIICHHUS 3a/1a4 B 00JaCTH TEXHUKH, CBSI3aHHOM C MPodecCueii;

- pa3dBUBATh y CTYACHTOB YMCHHUEC CaAMOCTOATCIIbHO PACIHUPATL U erIY6J'I$ITI) MaTEMAaTHYCCKHUC
3HaHWUSL.

2. MecTo aucnuniannsl (yaeOHoro kypca) B crpykrype OIIOII BO

JucuunnunHa "Beiciias maremaTuka-3" BXoauT B 0a30Byt0 yacTh — b1 HanmpaBieHus: HoAroTOBKU
15.03.01 MammHocTpOEHHE

JlcuMmiuHel, yueOHbIE KypChl, HA OCBOEHUH KOTOPBIX 0a3upyeTcs JaHHas TUCIUILUINHA
(yueOHblit Kypc) — BbICIIasi MaTeMaTUKa -1, BbICIIas MaTeMaTHKa-2.

JucuuninHel, yueOHble KypChl, U1 KOTOPBIX HEOOXOJMMbI 3HAHUS, YMEHUS, HABBIKH,
npuobpeTaemble B pe3ysibTaTe U3ydeHHs JaHHOH JUCIUIUIMHBI (Y4eOHOro Kypca) — GU3uKa, XUMHUS,
TeopeTuYecKasi MEXaHUKa, COIPOMAT, 3KOHOMHUKA U MHOTHE JIpYTHE.

3. Il.nanupyemble pe3yabTaThl 00y4eHHS MO JUCHUIINHE (YUeOHOMY KYPCY), COOTHECEHHbIEe
¢ IVIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOEHHSI 00Pa30BaTeJIbHOM MPOrpaMMBbl

®opMHupyeMble H KOHTPOJINpYyeMble IInanupyemble pe3yJibTaThbl 00y4eHUsI
KOMIIeTeHLIMH

[YMEHHEM HCIIOIB30BaTh OCHOBHEIC 3HATH:
3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH- OCHOBHBIE MOHATHUS Teopuu AU HepeHIMaTbHBIX YpaBHEHHN
B IpOoQeCcCHOHAIEHON 1S TELHOCTH, (muddepenunanbHoe ypaBHEHHE, pelieHne AuddepeHraIbHoTo
[IPUMEHSTH METOJIBI MATEMaTUYECKOTO  [ypaBHEHUs, HauallbHbIE YCIIOBHS, 3a1a4a Koy, o0iee pemenue,
QHaIN3a U MOJCINPOBAHUS, MHTErpal, cucteMa audepeHIMatbHbIX YPaBHECHHH.
[T€OPETUYECKOr0 U 3KCIIEPUMEHTANBHOTO [ MeTobl OThICKaHHS PELICHUH OTAEIBHBIX THIIOB
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uccienoBanus (OI1K-1)

M pepeHInaNbHBIX YpaBHEHUH.

-. [loHsTHE YnCIIOBOTO M (YHKIMOHANBHOTO PsiJia ,9aCTUYHON CYMMBI,
CYMMBI psiia, CXOAUMOCTH.

- [lonsTie GyHKIMOHANBHOTO PsJia CTEIIEHHOTO psila, HHTepBaia
CXOJUMOCTH.

- Ilonsitue psina @ypee, ycIoBUs CXOIUMOCTH.

[YMeTh:

- CBOUTH K KBajpaTypam auddepeHInanbHbIC YPAaBHSHUS TIEPBOTO
[OpsiIKa C pa3IeIIIONUMUCS TEPEMEHHBIMH, OJTHOPOTHBIC,
ITUHEHBIE.

- Haxoaute obmue pemeHus THHEHHBIX HEOTHOPOTHBIX

i hepeHIMANBHBIX YPABHEHHUH BBICIIUX MTOPSIKOB C MOCTOSHHBIMHU
Kod(pueHTaAMH.

- CBOIUTH K YPaBHEHHUSM MIEPBOTO MOPsIaKa AU epeHInaTbHbIe
ypaBHEHHUSI BTOPOTO MOPSAKA CHENUAILHOTO BHIA.

- [IpencraBisTe quddepeHualbHbIC YPABHEHUS N-TO MOPSIKA B BUIC
CHCTEM ypaBHEHHUH MEPBOTO MOPAIKA, 1 HA00OPOT.

- Pasnarate (hyHKIIMM B CTETICHHBIC PSIBI.

- [[pUMEHSATH CTEIICHHBIC PSIBI K OTBICKAHUIO PEIICHUIA

i hepeHnnaNbHBIX YPAaBHEHUH U B IPUOINKSHHBIX BEIYUCICHUSX.
- Pasnarates dyHKmii B psi Dypbe.

Biraners:

- HABBIKOM IIPUMCHATH aHAJIUTUYCCKUEC U YHUCIICHHBIC MCTO/IbL
[peLICHNs IOCTABJICHHBIX 3a/1a4 (C UCIIOJIb30BAaHUEM T'OTOBBIX
MMPOTPaMMHBIX CPEJICTB)

[1K-14

3HATh:

- IlonsTue ciay4aitHOro coObITHS, onepanuii B anredpe
COOBITHH.

- IloHsiTHE BEpOSITHOCTH COOBITHS, CBOMCTBA BEPOSATHOCTH
coObITusl. [IpaBui1 BerYMCIEHUS BEPOSATHOCTEH.

- [loHsATHE IUCKPETHOM M HENIPEPBIBHOM CIYyYaiiHON BEJIWYMHBI,
3aKOHBI pacIpeieIeHus,

- UucioBble XapaKTEPUCTUKU CITyYailHbIX BEJIMYUH W UX
CBOMCTBA.

- HopMmanbHblit 3aK0H pacrpeneneHus, rpaduk mIioTHOCTH
[pacipeieNIeHUs, YUCIOBbIE XapaKTEPUCTHKHU.

- IloHsTHE reHepatbHON U BBIOOPOYHOM COBOKYITHOCTH.

- Be10opouHbIE XapaKTEpPUCTUKH.

- TouyeuyHble OLIEHKU YUCIIOBBIX XapaKTEPUCTUK CIIyYaHHbBIX
BEJINYMH.

- IloHsATHE NOBEPUTEIILHON BEPOSTHOCTH, JOBEPUTEIIBHOIO
MHTEpBaa.

- IlonsaTue craructuyeckou runoressl,. [lonsarue
CTaTUCTUYECKOIO KPUTEPUH IPOBEPKHU THIIOTE3BI, CYIIHOCTh
[IPOBEPKU TMIIOTE3BL.

- IlonsTre QpyHKIMOHAIBHOM, CTATUCTUUECKON U
KOPPEIALIMOHHON 3aBUCUMOCTH, PETPECCUH.

- Omnpenenenue mapHoro KodppuimenTa KOppesium, ero
CBOMCTBA.

Y METh:

- BbIuucisaTh YnMCI0BBIE XapaKTEPUCTUKU CITyYaHHBIX BETUYHH -
BrruucisaTs BepOSATHOCTh NOMAJaHUsI HOPMAaIbHOUM ciydaiiHOM
BEITMIMHBI B 3aTaHHBIN WHTEPBAJL.

- [lomyuaTs rpaduueckoe n300paxeHne BaprualmOHHBIX

ps110B(THCTOrPAMMY, IMMOJUTOH, SMIUPUUECKYIO (DYHKIIHIO
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[pacripeesicHus).

- BBIYHCIATD YHCIOBBIE XapaKTEPUCTUKU BBIOOPKH

- HaxonuTh ToueuHble OLICHKU BEPOSITHOCTH, MAaTEMaTUIECKOTO
0)KHJaHMsI, JUCTIEPCHH.

- BBruucisaTh BEIOOPOYHBINH NapHBIHA KOAPGHUIUEHT KOPPEISILIHUH. ..

BrnaneTs:

- CIIOCOOHOCTBIO COCTABJISTh MATEMAaTUICCKHE MOJICTH TUIIOBBIX
MpoQeCCHOHANBHBIX 33]]a4 M HAXOUTh CIIOCOOBI X PEIICHHI;
MHTEPIPETUPOBATH POhECCHOHANBHBIHN ((PU3NICCKUIT) CMBICTT
[MOJTy4EHHOI'0 MATEMAaTHYECKOT0 Pe3ysIbTaTa

Pasznen, moayJib

IToapa3znen, rema

OOBIKHOBEHHBIC Mu(depeHInaibHbie ypaBHEHHUsI

1. duddepeHnmnanbabie ypaBHEHHUS IEPBOTO MOPSIKA.
2. MuddepeHnmanibable ypaBHEHUS BHICIIUX HOPSIIKOB.
3.JIuneitnpie omqHOpOAHBIC AU dhepeHIaTbHbIe
VpaBHCHUSI.

4. JInaeliHbIe HeOMHOPOAHBIE AU hepeHITHATbHBIC
ypaBHEHUSI C TOCTOSSHHBIMHU KOA(QQHIIMECHTAMHU.

-UncnoBbie 1 GyHKIMOHATBHBIC PSJIBI

- HucnoBoii psif, cymMma psiia, CXOOUMOCTb pSaa,
[IPU3HAKU CXOIUMOCTH.

- OyHKIMOHANBHBINA Psif, €r0 CBOMCTBA.

- Crenennoii psig. [Ipeacrasnenue GpyHKuni
CTETIEHHBIM psAOM. VcIIoNb30BaHNE CTENIEHHBIX PAAOB
B IPUOIMKEHHBIX BBIYHCICHHSX.

- Psanel Oypee.

Teopust BEpOsATHOCTEN

- CyJaifHble COOBITHS, OTIepalyii B anredpe cOOBITHIA,
BEPOSITHOCTU COOBITHUS, CBOMCTBA BEPOSTHOCTH
coObITH. [IpaBuI BEIYMCICHUS! BEPOSTHOCTEH.

- JIucKkpeTHbIe CilydaliHbIE BEIMYNHBI, 3aKOHBI HX
pacnipenencHus, YucIoBble XapaKTEPUCTUKH
CITy9alHBIX BEIMYUH U UX CBOWCTBA.

- HenpepriBHbIE ciyyaiiHble BETUYUHBI, 3aKOHBI HX
[pacripeneNIeHNs], YUCIOBBIE XapAKTEPUCTHKH.

MaTemaTruyeckast CTAaTUCTHKA

- ['eHepasibHas ¥ BHIOOPOYHASI COBOKYITHOCTH.

- UncoBble XapaKTePUCTHKH BEIOOPKH.

- TouedHbIe OIEHKH YMCIIOBBIX XapaKTEPUCTHK
CITy4ailHBIX BEJIMYHH.

- llaTepBanbHbIC OLIEHKH, TOBEPUTEIbHAS
BEPOSATHOCTD, JIOBEPUTEIBHBII HHTEPBAJL.

- Cratuctnueckas runore3a. CTaTHCTHYECKUH
KpUTEPHUIl IPOBEPKU THUIIOTE3bI, CYIITHOCTH MPOBEPKHU
CUIIOTE3EI.

- CTaTucTUYECKasi U KOPPEISILIUOHHAS 3aBUCUMOCTH
MKy BETHIYUHAMU, PETPECCHUS.

- KoagduiueHt koppensiyu, ero CBOMCTBa,

ypaBHEHUE JIMHEHHON perpeccum.

OO0mas Tpy10eMKOCTh THCIUILIHHDBI (YueOHoro Kypca) - 6 3ET

Pa3pabdoTuuku nporpamMmsbi:

Houent, go11., K.T.H.

B.II. ITorexun

(OoadcHocms, yuernoe 36anue, cmenemy)
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4. TexHooruveckasi kKapta no yuedoHomy kypcey '"Boicimias marematnka-3"

Hnentnduxarop kypca B moayJie ""Meroaunyeckas padora" id=104434

O0beM y4eOHOro Kypca M BHABI Y4eOHBIX MepPONpPHSITHI
Comeer KoJ1-Bo Hexelb, B KonrakTHas padoTa CamocTtosiTesibHas paboTa dooma | Komroons B
P Teuenne kotopbix | Bcero uacos B Br.u.B Kype. P P
U3y4YeHUust 110 VaeGHOM cero KouTtpoun KOHTPOJISA yacax
peainsyercst Kype y y unrepakty| o - | JlaGoparo [Koucyanral  op NPOEKTHI Hbte noe oT
IUIAHY Beero Jexun JlaGoparto |[IpakTuye| gyoii pHbIE 107111 (Kype.
KHe pa6oTsI
PHBIC c dopme padoThI)
3 - 216 24 12 0 12 188 0 0 0 0 0 0 0 3aver 4
IIpoaoIKNTEILHOCTD Y4eOHBIX
. TpeGoBanus Kk pecypcam
OTtBercT MeponpUsITHIA, IPOBOJUMbIX
Kpat BEHHbIH
P Onucanue yyeGHOro Makce
Ne Koe BricT 3a
MepONpPUSITHS uma
Ha3Ba apast | nposene [
H Hue |(popmMbI mpoBeaeHuUs! JeKUHIA, | eTcst HHe ba 10 HHANBHAYAJILHOMY Mpenaa [Makcum
- AUTOPUHA
e Ne HauMeﬁHosaHne — NaGOPATOPHbIX, 5 |(semymm KOJI Y P rpaduKky cryjenTa raemoe | anpHOe Pexomennyemas
1 MO?IY“ Me’;(')em;;?;:“ﬁ yue NPaKTHYECKUX 3aHATHH, |pacn it B0 Kox- | mecro 1,00, 5o H(IJIVT"ePll)i?l;p)a
BO |mpoBene Tpebyemoe . :
e HOTO MEeTOAbI 00y4eHusl, ucau | eKTOp - GasLto Tun ayauropun posel CTYEHT peoy
a Mepo | PEAIM3YIOLIHE IPHMENsIEMYI0 ue? b B 32 B T.Y. ayauT| HAs oB obopynoBanue
" l'lpEﬂ 00pa3oBaTe/IbHYI0 (+,) rlper[!ona 3a1aH B opmii Ve ayx. B
TEXHOJIOTHIO) ue MHTEPAKTH >
THS BaTeib - B yacax BHOi B Yacax | B IHSAX ap.  |ayauTop
1)) MecTo) HU
dopwme (+,
(OCcHOBHEIE TOHSATHS TEOPHU
b depentmanbHeIx
Monynb . Ulekunonnas
1 No]?y Ulexuns 1 Jlex 1 |ypaBHeHHi. + JI 1 - N :ILTO - 1 0
- T depeHIanbable ypaBHEHNS YAUTOp
1-ro mopsiaka
Monyns |[MuauBuayansHOE
1 Ng]?y uonfanmig sanane 1 W3 1 Jluddepentmancaeie ypaBHeHus| - 10 20 24 0
IAyuropust uis
Monyns [[IpakTHdeckoe 3aHATHE nbdepeHImanbable ypaBHEHUS
1 il P IIp3 1 flndbepenn M + I 0 - [IpaKTHYECKUX 1 0
INel1 1 1-ro mopsiaka .
BansTHit
Iuneiinbie oJHOPOAHBIE
i depentmanbHpie ypaBHEHUS
Monyib VlekunonHas
2 No]?y Ulexuns 2 Jlex 2 [BBICHIHX TIOPSIIKOB C + J1 1 - N PLIITO - 1 0
- IOCTOSAHHBIMU YITOop
ko> dunmeHTamu.
IAyuropus s
Monyns [[IpakTudeckoe 3aHsATHE Y paBHEHUSI, JOMYCKaIOIINe
2 TIp3 2 § + I - [TpaKkTHYECKUX 1
INe11 2 p3 MOHMKEHHUE MTOPs/IKA. 0 A f:ﬂ"ﬁ e 0
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Moynb
INol1

UTexrust 3

Jlex 3

PIuHeiiHble HEOAHOPOAHBIE

Ind pepenansHbIe ypaBHEHHS
BhICIINX TTOpsiKoB. CTpyKTypa
o0111er0 pereHus.
TucddepenIanbable ypaBHEHUS
BBICILINIX TTOSIJIKOB C
[TOCTOSTHHBIMU

Ko unmenTamMu 1 paBoii
4ACThIO CHEHAILHOTO BU/A.

UlekmonHas
aytuTopus

Monyinb
INel1

[IpakTHyecKoe 3aHATHE

3

Ip3 3

[ Iuneiinbie 0OJTHOPOAHBIE

Imd depenansHbIe ypaBHEHHS
BEICIIMX TIOPSIIKOB C
TOCTOSTHHBIMU

Koo b dunmenTamu.

|Aynutopust 1uist
[IpaKkTHYEeCKUX
BaHsATHIT

Monynb
[Nell

Ulexiust 6

Jlex 6

Meton Bapuanuu
TPOM3BOJIBHBIX MOCTOSHHBIX ISt
HAXO0KICHHST YACTHOTO PEILICHHS
piHeHBIX HeotHOpOIHbIX Y.
(CricTeMbl TMHEHHBIX

It bepenmanbHbIX
ypaBHEHHUI.

UlexmoHHast
ayuTopus

Monyib
INell

(CamocrosiTebHOe
|i3yuenue maTepurana

Cam

[loaroToBka K KOJUIOKBUYMY 1

10

Monynb
[Nell

[IpakTHyYecKkoe 3aHATHE

3

TIp3 3

(OTBICKaHHe YaCTHBIX PeIeHHI
[THEHBIX HEOTHOPOIHBIX

It bepennanbHpIX ypaBHEHHUI
BTOOTO TTOpSIIKa METOIOM
HeonpeaenéHHbIX
KoedhunmenTos.

IAyuropus s
[IpaKTHYEeCKIX
BaHATHI

Moyns
INo12

Ulexius 5

Jlex 5

[TonsTHE YKCIOBOTO pAAa.
Cymma psina. CX0quMOCTb.
HeoOxommMoe yciioBue
cxomumoctu. JloctaTrounble
TpU3HAKKM CXOAMMOCMTH PSJIOB C
[10JI0)KUTEbHBIMU

unenamu. TeopeTnaeckuit
KOJIITOKBHYM:

T depenimanpabie ypaBHEHHUS

10

Uleximonnas
aynuTopus

Monynb
[Nel2

1B TyalIbHOE
nomainee 3aganue 2

U3 2

Psi/1b1 1 MX UCTIOIB30BaHUE

10

20

30

Momynb
INel2

HpaKTH‘{eCKOe 3aHATHE
4

IIp3 4

lIccnenoBaHne CXOAUMOCTH
urci0BbIX psoB. (KoHTponbHas
abora mo 1Y)

AyauTopus uis
MpaKkTHYEeCKUX
BaHsATHI

Monyib
INel2

Uleximst 6

Jlex 6

3HaKOUEepeTYIOIIHECS PSIIbL.
Teopema JleliOHuma.
3HaKOIIEpEMEHHBIE PAIBI,
a0comMIOTHAS U yCITOBHAS
cxoauMocTh. PYHKIMOHAIBHbIE
pstpr. O6IaCTh CXOANMOCTH.

(CTenieHHbBIC PAABI U UX

UleknmonHas
aynuropust
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cBolicTBa. Psiyibl Teiinopa u
[MaxsiopeHa.

Onpenenenue uHTEpBaa

IAyuropus uis

Monyns [[IpakTHueckoe 3aHATHE CXOIMMOCTH CTENIEHHOTO Psa,
6 NolHZy 6 b Tp3 6 pa3J/':I[0)KCHI/Ie (GyHKIUH B - [PAKTHHACCIHIX
B BansATHit
cTeneHHbIe psIbL.
TpuroHoMeTpu4ecKuii pss.
Koadduuuents: ypobe, pin
Monyib Dypbe 11t GyHKIHT ¢ UlexiroHHast
7 y Plexmmst 11 Jlex 11 | YPPeA (I)y 1 1
INel2 meprogoM 2pi, yciaoBue aynuropus
[pa3noXXuMocTn QYHKIUH B PsiJI
Dypre.
[IprMeHeHNe CTENEeHHBIX PSAIOB
K OTBICKAHHUIO peLICHUIT JAynutopus st
Monynb [[IpakTHdeckoe 3aHsTHe p . YAMTOPHA It
7 No 12 - TIp3 7 |muddepeHunansHbIX ypaBHEHHI pakTHYecKux
h 1 IPUOIIIDKEHHBIM BansTHit
BEIYMCTICHUSIM.
Pasnoxenue B psag Pypre
Moynb PR Oyp UlekuponHas
8 Ulekuus 8 Jlek 8 [4eTHBIX U HEYETHBIX
INe12 . ayuTopus
neproanyeckux QyHKIHUA.
PasnoskeHne NeproIHnIecKuX Ay ronus st
Monyns |[IpakTudeckoe 3aHsATHE byHKUMiT ¢ mepuomom 2pi, B psig YAMTOPHA It
8 Ip3 8 [paKTHIECKHX
INel2 8 [Dypre. KonTponsHas pabora o I
[reme psiab!
(OcHOBHBIE IOHATHS TEOPHU
BeposiTHOCTEH. BeposTHoCTh
cyMMbI cOObITHIL. Y cii0BHAS
Monynb UlekuronHas
9 Ulekuus 9 Jlek 9 [BepostHOCT. [Ipou3sBenenue
INe13 L ayuropust
BepositHOCTEH. DopMya
nosiHOM BeposiTHOCTH. PopMyna
beiieca, Dopmyina bepaym.
Paznoxenue B psag ypoe
o IAyuropust uis
onyIb aKTHUECKOE 3aHATHE HKIMI ¢ nepuoaoM T.
Mony. [p N D T ya pust 1
9 p37 [IpaKTHIECKUX
INo12 7 Paznoxenue B psag ypoe I—
HereproIecknX QyHKIMH.
Monyns |CaMocTosATENBHOE
9 ol Cam [[ToArOTOBKA K KOJIIOKBHYMY 2
[Nol2 3yyeHne MaTtepuaia
[luckpeTHbIe ciydaiiHbIe
BeJTHYIMHBL, Psi] paclpeaeneHus,
byHKIMS pacnpeneneHus
BeposiTHOCTEH U €€ CBOMCTBA.
IMaTemMaTHYecKoe OXKuIaHue,
Moy HCTIepCHsl, CpeiHee UlexnoHHast
10 Y. Ulexims 10 Jlex 10 [ PCIiL, cpent 10 10
INe13 KBaJpaTH4ECKOE OTKIOHEHHE ayuTopus

jnuckpeTHol U ciryuaitHoi
BEMYMHBI U UX CBOMCTBA.
[brHOMMHANBHBINA 1
1yacCOHOBCKHI 3aKOHBI
[pacnipe/ieNieHus U UX YUCIIOBBIE
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XxapaKTepHCTHKH.
TeopeTnueckuii KOIIOKBUYM I10
[reme psi bl

10

Monyib
Nel3

1HMBHTyaIbHOE
toMarHee 3aganue 3

W33

Teopust BeposTHOCTEH

10

20

23

10

Monynb
[INo13

[IpakTHyecKoe 3aHATHE
10

Ip3 10

BEIIOJIHEHHE JIEHCTBHI HaJl
coObITHsIMU. Brancnenue
BeposiTHOCTEH CilydaliHbIX
cOOBITHI HAa OCHOBE
orpeienieHyst BEpOSTHOCTH, 110
[ipaByIaM BBIYHCIICHUS
BepositHOCcTel. KoHTposbHas
[paGoTa 1o MomyIIo psIBL.

IAyuropus uis
[IpaKTHYECKHX
3aHATHI

11

Monynb
INo13

[IpakTHyYecKoe 3aHATHE
11

Ip3 11

BbruriciieHre BeposSTHOCTEN
CyMMBI U IPOU3BEACHUS
CiTyuaiiHbIX COOBITHIA.
BbruriciieHre BeposSTHOCTEN
ciTyuaiiHbIX COOBITHIA 11O
bopmyinie Bepuyium, moaHoOM
BEpPOSITHOCTH, BEPOSATHOCTH
runores

IAyuropus s
[IpaKTHYECKUX
BaHATHI

11

Moynb
INo13

Ulexrmst 11

Jlex 11

[ DyHkuums pacnpeneneHus
BeposiTHOCTEH, IIIOTHOCTD
[pacrpesienieHust BepoSTHOCTEH
HenpepbIBHOW CilyyaiiHoN
BeJIYMHBL, UX CBOUCTBA,

BEpOATHOCTB TTOTIAIaHHS
HenpepbIBHOW CiyyaiiHoN
BETMYMHBI B 3a/JaHHBIH
pHTEpBa MatemaTHyecKoe
0kuaHKe, UCTIepCHusl, CpeHee
KBaJpaTHYECKOE OTKIOHEHHE
HEMTPEPBIBHOM CITyJaiHOM
[BETMUHHBL.

UleknmonHas
aynuropust

11

Momynb
INe13

(CamocrosTensHOe
[M3YyICHUE MaTepraia

Cam

UlokaeHast M MHTETpasbHAs
[reopems! Jlannaca.

12

Monynb
[Ne13

HpaKTH‘{eCKOe 3aHATHE
12

IIp12

Onpenenenue 3aKOHOB
[pactipenieNeHust AUCKPETHBIX
CoTyualiHBIX BETHMUMH,
BEIYMCTIEHHE YHUCTOBBIX
XxapaKTepHCTHK JUCKPETHBIX
coTyualiHbIX BETHUMH.

AyauTopus uis
MpaKkTHYEeCKUX
BaHATUI

12

Monyib
INel3

(CaMOCTOSITEIbHOE
|13ydeHne MaTepHrana

Cam

lbrHOMUHATBHBINA U
TyacCOHOBCKHUIT 3aKOHBI
[pactipeieneHrs 1 MX YUCIIOBbIC
XapaKkTepUCTHKH.

12

Moyns
INe14

Ulexius 12

Jlex 12

[HopMauibHbIi 3aK0H
[pacIpeieNieHus U ero CBOMCTBA.
[TonsiTHe 0 pa3mHIHBIX GopMa

3akoHa OOJIBILIMX YHCEIL.

Uleximonnas

aynuropust
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Teopembl bepryium u
[UeObimeBa. LlenTpanbHas
penenbHas Teopema JlsnyHoBa

13

Monyib
INe13

HpaKTI/I‘IeCKOB 3aHATHEC

13

Ip3 13

OnpeneneHue 3aKOHOB
pacrpesieeH st HEMPEPHIBHBIX
cilyuaiiHbIX BEJIMUMH X
[IHCITOBBIX XapaKTEPHCTHK

|Aynutopust 1uist
[IpaKkTHYEeCKUX
BaHATHIT

13

Monynb
INo14

Pleximst 13

Jlex 13

["eHepabHasi COBOKYITHOCTbD,
BBIOOpKA H CIIOCOOBI €€
oprann3army. DMnupuaecKas
byHKUMS pacnipeneneHus,
rrcTorpaMma, BEIOOpPOYHOE
cpenuee, Moma, MeuaHa U
BEIOOpOUHAs IUCTIEPCHSI.
TeopeTnuecKuii KOIJIOKBUYM O
Moyiro TB.

10

UlexoHHast
ayuTopus

13

Monynb
INo13

(CamocTosiTenbHOe
|n3yueHne MaTepuaia

Cam

[loaroToBka K KOJUIOKBUYMY 3

14

Monyinb
INe13

[IpakTHUYECKOE 3aHATHE
14

TIp3 14

Onpenenenue napamMerpoB
HOpPMAaJIbHOTO 3aKOHA
[pactpenieNien s, ero YMCIOBBIX
XapaKTepHCTUK, BBIUHCIICHUE
BepOsTHOCTH IIONAaaHus B
3a1aHHBIA HHTEpBAI,
HaXOJKIeHHe HHTepBaja
onamganyst ¢ 3aJaHHON
BeposiTHOCTBIO. KOHTpONIBHAS
200Ta 110 MOAYJIIO TEOPHS
BeposiTHOCTEH.

IAyuropus s
[IpaKTHYEeCKIX
BaHsTHI

14

Momynb
INe14

Ulexmmst 14

Jlex 14

ToueyHbIe OIIEHKH ITapaMeTpoB
[pacripeenenus 1o BeIOOpKe.
[ToHsITHE O COCTOATENHEHOCTH H
HECMEIIEHHOCTH OIICHOK.
lcipaBneHHast BHIOOpOYHAst
jicnepcus.

UleknmonHas
ayuropust

15

Momynb
INe14

Ulexius 15

Jlek 15

JloBepuTenbHas BEpOSITHOCTD,
JnoBepuTENbHBIN HHTEPBAL
JloBepuTENBHBII HHTEPBAI U1
MaTeMaTHIECKOTO OKHJIAaHUS U
Inucniepcun.

UleknmonHas
ayuropust

15

Monyinb
INe14

HpaKaneCKoe 3aHATHE
15

Mp3 15

OnpeneneHue YucioBbIX
XapakTepUCTHK BHIOOPKH.
[locTpoeHHne TucTorpaMMbl
OTHOCHTENIBHBIX YacTOT.
BeIpaBHUBAaHNE SIMIUPUIECKHX
naHHBIX (pacueTHas padoTa 1 u
2).

13

IAyuropust s
[paKTHYECKIX
BaHATHI

15

Moyns
INo14

(CamocTosiTenbpHOe
3ydeHne MaTepuaia

Cam

BeinonHeHue pacyeTHON paboThI
1u2

10
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15

Monynb
INo14

Ulexiust 16

Jlex 16

CraTHcTHUECKas TUIIOTE3a U ee
mpoBepka. Kpurepuii nposepku
runotressl. IIpoBepku runoressl
0 3aKOHe pacnpezieNeHus
reHepabHON COBOKYITHOCTH.
[Kpurepuii cornacus [Tupcona u
ero npumeHeHue.

UlexuoHHast
ayuTopus

16

Monynb
INo14

[IpakTHyecKoe 3aHATHE
16

Tp3 16

[TIpoBepka rUMoOTE3H! O 3aKOHE
[pacripeienenys reHepaibHoi
COBOKYITHOCTH I10 KPUTEPUH
cormacus [Mupcona. 3ammra
acyéTHOM pabothl 1, 2, 3.

IAyuropus uis
[IpaKTHYECKHX
3aHATHI

16

Monyib
[Nel4

CamocTosTENEHOE
3yuyeHue MaTepuaia

Cam

BrImoHeHne pacdeTHOi padoTh

3

17

Moynb
INo14

(CamocTosiTenTbHOE
|n3ydeHne MaTepuana

Cam

BrImosHeHne pacaeTHoi paboTh
4

17

Moynb
INo14

Ulexius 17

Jlex 17

[ DyHKIMOHANIBHAS,
cTaTicTHYECKAs 1
KOppeIsAIMOHHAas 3aBUCHMOCTH.
Bei6opouHblii KodbpuuneHt
Koppemsiuu. Bribopounoe
ypaBHEHHE PErpecCHH,
Hax 0K ICHHE ero MapaMeTpoB
METOI0M HAMMEHBIIHX
KBapaTOB.

UleknmonHas
ayuTopus

17

Momynb
INe14

[IpakTHUECKOE 3aHATHE
17

Mp3 17

Be160pOoUHbIH K02 duIneHT
Koppemsanun Y Ha X.
[Haxox/eHue BhIOOpOYHOTO
[YpaBHEHUs perpeccu,
[Hax0X/IeHNE ero MapaMeTpoB
MeTOI0M HaMEHBIIUX
KBaspaTOB. 3aIuTa pPacYETHON
a00ThI 3 11 4.

IAyuropust s
[IpaKTHYEeCKIX
BaHATUI

18

(CamocTosTensHOe
3ydeHne MaTepuaia

Cam

IIOATOTOBKA K K3aMEHY

36

HUTOro

24

216

S. Kputepuu 1 HOpMBbI TEKYLIEr0 KOHTPOJIS H IPOMEKYTOYHOM ATTeCTALMU
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HaumeHoBaHue y4eOHBIX MepONIPUATHI

Tunsl yueOHbIX

Ycaosus nomycka

Kpurepuu u HopMbI OLIEeHKH

MeponpusTHI
NunuBuayansHoe u1st mostydenust 6amioB 3a MJ13, ctyneHT nomkex
MuauBuIyansHOE JOMAITHEe 3aqaHue 1 [TOMTyCKaloTCs BCE
JIOMaIlTHee 3aJIaHne CIaTh IMOJHOCTHIO BRINOIHEHHOE MJ13.
HMunuBumyanpHOE s TosrydaerHwst 6aymioB 3a /13, cryneHT moimkeH
MuavBuayansHoOe ToMalllHee 3aJjaHne 2 FHBILY [TOMyCKaloTCs BCE A i /13, CTyAeHT 1
JIOMAIIHEEe 3a/laHue CTaTh OJTHOCTHIO BhIMoaHEeHHOE W /13.
NunuBuayansHoe utst mosrydenust 6amioB 3a MJ13, ctyneHT nomkex

MuauBuIyansHOE JOMAITHEEe 3aaHne 3

JOMalIHeC 3aaHuc

JTIOITYCKArOTCs BCE

CIaTh IMOJHOCTBIO BhINOIHEHHOE MJI3.

Ulexiusa 5

Jlexus

[IpencraBuTh B pyKOIMCHOM
BHJIE OTBETHI Ha BOIIPOCHI IO
TeMe KOIJIOKBHYMA.

Teopermueckuii komutokBuyM (TK) cogepxut
BOIpOCHI Ha oLieHkH 3, 4, 5. Onenka no TK(OTk)
ompeenseTcs cieayomum oopasom. [Ipu oTBete Ha
Bce Bopochl OTK=3; WHAYe, IPU OTBETE HA BCE
Borpockl Ha 3 u 4 OTk=4; uHaue, Npyu OTBETE HA BCE
Borpockl Ha 3 OTk=3. Eciu 1aHel OTBETHI HE HA BCe
Bompockl Ha 3 - OTk=0. KonmuecTBo 6amioB =
O1k+OTK

[IpakTrdeckoe 3ansTHe 4

HpaKTI/I‘-IGCKOC 3aHATUC

cnaua /13

KP conepxut 3ananus Ha oueHku 3, 4, 5. Onenka no
KP(Oxkp) onpenensercs cieayoumm oopazom. [pu
BBIIIOJIHEHUH Beex 3agaHuil Okp=S5; uHaue, mpu
BBINIOJIHEHUH 3a1aHuid Ha 3 u 4 Oxp=4; u"aue, npu
BbITOTHEHNUH 3afaunii Ha 3 Oxp=3. Eciu BHIOTHEHBI
He Bce 3amanus Ha 3, Oxp=0.

JTexmus 10

Jlexmus

[IpencraBuTh B pyKOMCHOM
B OTBETHI Ha BOIIPOCHI IO
TeMe KOJJIOKBUYMA.

Teopernueckuii komutokBuyM (TK) cogepxut
BOTIPOCHI Ha OIIEHKH 3, 4, 5. Onenka mo TK(OTk)
orpeienseTcs cieayomumM oopasom. [Ipu oTBete Ha
Bce Bonpockl OTK=5; nHay4e, Py OTBETE Ha BCE
Bonpocs! Ha 3 1 4 OTk=4; nHaye, Ipu OTBETE HA BCE
Borpockl Ha 3 OTk=3. Eciiu 1aHkI OTBETHI HE HA BCE
Borpockl Ha 3 - OTk=0. KonunuecTBo O6amios =
OT1k+OTK

[Mpakthueckoe 3anstre 10

[IpakTHueckoe 3ansTHe

crnaya M]3

KP conepxxut 3ananus Ha oueHku 3, 4, 5. Ouenka no
KP(Oxp) onpenensiercs ciemyronum oopasom. [lpu
BBITIOJTHEHNHY BeeX 3amanuii Okp=>5; nHade, nmpu
BBHITIOJTHEHNN 3a7aHui Ha 3 u 4 Oxp=4; uHaue, npu
BBINIOJIHEHUH 3a1aHuid Ha 3 Okp=3. Eciu BBINOJIHEHBI
He Bce 3amanus Ha 3, Oxp=0.
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NuauBHIyansHOE JOMaITHEe 3aJaHue 2

NunuBuayansHoOe
JIOMalllHEee 3aJaHue

JTIOITYCKArOTCs BCE

utst mosrydenust 6amioB 3a MJ13, ctyneHT nomkex
CIIaTh MOJHOCTHIO BhINOHEHHOE M]3,

[IpaxTHaeckoe 3ansTre 6

IIpakTryeckoe 3aHsATHE

cnaua M]3

KP conmepxut 3ananus Ha onieHku 3, 4, 5. Onenka mo
KP(Oxkp) ompenensercs cnemyroniM oopazom. [pu
BBHIMOJIHEHUHU Beex 3ananuii Okp=>5; nHaue, npu
BHITIOTHEHNH 3a7auuii Ha 3 u 4 Oxp=4; uHaue, npu
BBITIOJTHCHNH 3amannii Ha 3 Okp=3. Eciii BBITIOTHEHBI
He Bce 3amanus Ha 3, Oxp=0.

JTexmus 13

Jlexus

[IpencraBuTh B PyKOIIUCHOM
BHJIE OTBETHI Ha BOIIPOCHI IO
TeMe KOJIJIOKBHYMa.

Teopernueckuii komtokBuyM (TK) comepxut
BOIpOCHI Ha ouieHkH 3, 4, 5. Onenka no TK(OTk)
onpenenseTcs cueayomum oopasom. [Ipu orBere Ha
Bce Bopochl OTK=S5; WHaYe, IpU OTBETE HA BCE
Borpockl Ha 3 u 4 OTk=4; uHaue, Mpu OTBETE HA BCE
Borpockl Ha 3 OTk=3. Ecnu naHel OTBETHI HE Ha BCE
Bompockl Ha 3 - OTk=0. KonmuecTBo 6amioB =
OT1k+OTK

[IpakTiaeckoe 3asTue 14

[IpakTHueckoe 3ansTue

cmada I3

KP conmepkut 3amanus Ha onieHku 3, 4, 5. Onenka mo
KP(Oxkp) ompenensercs cneayronM oopazom. [pu
BBIIIOJIHEHUH Beex 3agaHuil Okp=S5; uHaue, npu
BHITIOTHEHUH 3afaHuii Ha 3 u 4 Oxp=4; uHaue, pu
BbITOTHEHNUH 3afaunii Ha 3 Oxp=3. Eciu BHIOTHEHBI
He Bce 3ananus Ha 3, Okp=0.

[IpakTuueckoe 3ausarue 15

3ammTa pacueTHOH
paborsl 1, 2

[Ipencrasnenue oryera o
BBIITOJTHEHUN paOOTEHI

PaGoTa BBINOIHEHA NPAaBHIBHO, CTYAEHT MOXKET
0OBSICHUTH CMBICH Pa0OTHI 1 OTBEYAET Ha
TeOpPETUYECKUE BOIPOCHI MO CTATUCTHUKE,
COOTBETCTBYIOIIME OLICHKE 3, TOTIa OlleHKa 3 Oaa.
Ecnu cTyeHT OTBeYaeT Ha Jr00ble BOIPOCH TI0
CTaTUCTHKE U3 OTOBOPEHHOTO MIEPEYHSs, TO OlIeHKa 7
0amtoB 3a paboty 1 u 6 Gamos 3a paboty 2

[IpakTHueckoe 3aHATHE 16

3ammTa pacueTHOH
pabotsl 3

[IpencraBnenue oTyera o
BBEITIOJTHEHUN PAOOTHI

PaGoTa BBIMOIHEHA TPAaBUIIEHO, CTYJIEHT MOXKET
0OBSCHUTH CMBICIT pa0OThI M OTBEYAET Ha
TEOPETHUECKIE BOIIPOCHI IO CTATUCTHKE,
COOTBETCTBYIOIIUE OIEHKE 3, TOT/a OlleHKa 3 Oasuia.
Ecnu cTyneHT orBeuaeT Ha JIF0ObIe BOIIPOCHI IO
CTaTUCTUKE U3 OTOBOPEHHOTO IEPEYHS, TO OIEHKA 6

0aJIOB.
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[IpakTHueckoe 3ausTHe 17

3ammra pacueTHOU
paboTsl 4

[Ipencrasnenue oryera o
BBITTOJTHCHHH Pa0OThI

PaboTa BBIMOTHEHA TPAaBUIIBHO, CTYCHT MOXET
OOBSICHUTH CMBICH Pa0OTHI M OTBEYAET Ha
TeOpeTHYEeCKHE BOIIPOCHI IO CTATUCTHUKE,
COOTBETCTBYIOIIHE OIEHKE 3, TOTa OIleHKa 3 Oarra.
Ecnu cTyneHT oTBeuaeT Ha Jro0ble BOTIPOCHI 10
CTaTHCTHKE U3 OTOBOPEHHOTO IIEPEYHS, TO OIIeHKa 6
0aJIoB.

[Tepecnaua 3auera (3K3aMeHa)
[pero/IaBaTeNo

Ilepecnaua

UTOOBI MOITYYUTH OLICHKY "YIOBIETBOPUTEIBHO"
HEOO0XOIMMO U JOCTaTOYHO 3HATh BOIPOCHI,
MMOMeUeHHbIE 3HAKOM *** 1 yMeTh UCIOIbh30BATh ATH
3HaHUS TpY PELIeHUH TPUMEpOoB U 3aaad. [Ipu
HEBEPHOM OTBETE J1aXKe Ha OJJMH U3 3TUX BOIPOCOB
BBHICTABJISICTCS OLICHKA "HEYAOBIECTBOPUTEIBHO" .
UT0OBI MOTYYUTH OIICHKY "XOpoIIo" HE00X0IUMO H
noctarouno 3HaTk BCE Bompocs! u3 nepeyuns
"BOIIPOCHI K AK3aMEHY'" ¥ YMETh UCIIOJIb30BAaTh 3TU
3HAHWSI IPY PELICHUH [IPUMEPOB U 3axad. s
[OJTy4eHHS OIEHKH "OTJIIMYHO" HE0OXOIMUMO, B
TOHOJTHEHHUE K NIEPEUHUCICHHOMY BBIIIE, JOKA3bIBATh
TeOpEeMBI.

6. BaHk TecTOBBIX 3aJaHUI M PerJiaMeHT NPOBeJAeHNs] TECTUPOBAHUS

[To yue6HOMY KypCy TaHHBIN TTO/Ipa3ies He PEeIyCMOTPEH




7. Kpurepru 1 HOPMbI OLIEHKH KYPCOBBIX padoT (IIP0eKTOB)
[To yueGHOMY KypCy aHHBIN TTO/Ipa3ies He MPEeTyCMOTPEH

8. IIpumepHasi TeMaTHKA MHUCHbMEHHBIX PadOT (KypPCOBBIX, pedepaToB, KOHTPOJIbHBIX,
pacyeTHO-IrpaMYeCKHuX H Ip.)

Ne i/t

TeMbl

1

Juddepennnansupie ypaBHEHHS

2

YucaoBwie U (bYHKHI/IOHaIIBHI)IC pAAbL.

3

Teopus BeposiTHOCTEN

9. Borpochl K 3k3aMeHy (3a4eTy)

Ne i/l

Bonpocs!

1

***Kakue ypaBHeHUs Ha3biBatOTCs nuddepenimansubivu. [Ipumep..

***UT0 Ha3pIBAIOT penieHneM nuddepeHmansHoro ypasaenus. [lpumep

***{T0 Ha3pIBAIOT HAYAJILHBIMU YCIOBUIMH ISl nuddepenimansaoro ypasaenus. [Ipumep

***{T0 Ha3bIBAIOT YACTHBIM peleHueM Uil nuddepeHmaibHoro ypaBHeHUS

***Ut0 Ha3pIBaIOT 3a1aueii Komm mis quddepeHnnaisHoro ypaBHeHUs

olo|b|lwnN

***U10 Ha3pIBAIOT OOIIKM pereHreM nuddepeHnaibHOro ypaBHeH s (n-0ro MopsaKa)

JluddepeHnmanbabie ypaBHEHHS 1-0T0 MOPSIKA K METOIbl OTBICKAHUS MX PEIICHUS: ***C
[Pa3ICIIAIOIUMUCS TIEPEMEHHBIM; OJHOPOIHBIC; TUHCHHBIC; bepHYIUTH; B MOJIHBIX
muddepenmmanax.

UlnHeliHbIe OJHOPOAHBIE U(GepeHIMaTbHbIC YPaBHEHHS N-0r0 TMOPsIIKA, CBOHCTBA €ro
peleHnii, CTPYKTypa O0ILero pemeHus

***Jluneitnple ogHOpoAHbIC M epeHnnanbHbIe ypaBHEHHS BTOPOTO MOPsIIKa C
oCTOSHHBIMU K03 punmentamu. CTpykTypa o0111ero pemeHus. XapakTepucTUH4ecKoe
ypaBHEHME. Bua oOmiero penienue ams ciydaeB, KOrja KOpHH XapaKTEPUCTUYECKOTO
ypaBHEHUs JEHCTBUTEIIBHBIE PA3JIMYHbIE, IEHCTBUTEIIBHBIE OJMHAKOBBIE, KOMIUIEKCHBIE YUCIIA.

10

Uluneitable HeoqHOPOIHBIE U depeHInaTbHbIe ypaBHEHUs n-0ro nopsaka . CTpykTypa
00111eT0 perieHusl.

11

MeTon HeompeaeIeHHbIX KOO (GUIIMEHTOB I OTBICKAHUS YaCTHOTO PEIIEHUs] HEOAHOPOIHOTO
TMHEeHOTro Au(depeHInaIbHOr0 YpaBHEHUSI BTOPOTo MOpPsiIKa C IPaBOi 4acThio
CIIELMAJILHOTO BUJIA.

12

***Yro Takoe ucnbITanne, cooprTre. [Ipumep. Kakue coObITHS HAa3BIBAIOT CITyYailHBIMH,
TOCTOBEPHBIMH, HEBO3MOKHBIMHU. [Tpnumep.

13

***Kakne coOBITHS HA3bIBAIOT HECOBMECTHBIMH, HE3aBUCUMBIMH. [Ipumep

14

***UT0 Takoe cyMMa cOOBITHH, Tpon3BeieHre coobITuid. [IprmMep.

15

***Kakne coOOBITHS HA3bIBAIOT IPOTHUBOIIONOKHBIMH. [Iprmep.

16

Urto Takoe nonHas rpynmna coobiTHid. UTo Takoe dyieMeHTapHbIe HCX0bl cbiTanus. [Tpumep

17

***YT0 TaKOE€ OTHOCUTEILHAS YaCTOTA CO6LITI/IH, B 4€M 3aKIIFOYACTCS CBOMCTBO yCTOﬁ‘iHBOCTH
OTHOCHUTCJIbHBIX YaCTOT, YaCTOTHOC ONPCACICHUC BCPOATHOCTU COOBITHSL.

18

***Kmacciueckoe onpeeneHne BepoaTHocTr coObITHs. [Ipumep. CBolicTBa BEpOITHOCTH COOBITHSL.

19

***YcnoBHas BEpOSTHOCTh. BeposTHOCTh npou3BeieHus cOOBITHI. BeposTHOCT pon3BeaeHus
HEe3aBUCUMBIX cOOBITHIL. [Iprmep

20

***BeposITHOCTH CyMMbI HECOBMECTHBIX COOBITHI. BeposITHOCTH CyMMBI COBMECTHBIX COOBITHH.
[ Iprmepsl.

21

***Crydaiinas BennunHa. JJMCKpeTHBIE M HEMPEPBIBHBIE CilyyaiiHble BennauHbL. [Ipumep.

22

**+*3aK0H pacnipeieeHns AUCKPETHON Cry4aiiHOM BennunHbL. [lpumep.

23

UriciioBbIE XapaKTEPUCTUKHU CIIYYAWHBIX BEJIUYMH {MaTEeMaTHUYECKOE 0XKUJIaHUE, JUCIIEPCHs, CpEIHES
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KBAJpaTHUYCCKOC OTKJ'IOHCHI/IC} . Uto oHn XapaKTCPU3YIOT U KaKOBbI X CBOIICTBa

24 ***Kak HATH MaTEeMaTHYECKOE OXKMJAHNE W AUCTIEPCHIO TUCKPETHOM CITydaiiHON BEJIMYMHBI.

25 DyHKIMS pacipeneneHus BepoaTHocTer F(X) 1 IoTHOCTE pacipeenenus BepositTHocTel f(x)
HETPEePhIBHOW CIy4YailHOM BEJTMYMHBI, UX CBOMCTBA.

26 ***MaTemMaTndeckoe OXXKUAaHNE ¥ TUCTIEPCHS HETIPEPHIBHOM CITyJailHOW BEJIMIMHBI.

27 *+*Kak HaliTH BEPOSTHOCTH MMOTAIaHUs CITyJailHON BETMYMHBI B 33JaHHBIN HHTEPBaJ, €CIIH N3BECTHA
[UIOTHOCTH pacnpenesieHus BepositHocTel f(x). UTo reoMeTpruiecku BeIpakaeT 3Ta BEpOSITHOCTD

28 ***HopManbHbI 3aKOH pacipeaeieHus], rpad K MIOTHOCTH PaclpeeiIeHuUs, YUCIOBbIC
XapaKTepUCTUKU

29 ***Kak HAWTH BEPOATHOCTB TOT'0, YTO CIy4aiiHasi BEIMYMHA C HOPMAJIbHBIM 3aKOHOM paclpeesICHUs
MpUMET 3HAaUCHUE MEHbIIE 3aJJaHHOTO X | ; OoJbIlIe 3aJaHHOTO X2; Ha UHTepBaje (x1,X2) ¢ moMoIIbo
¢bynkuun Jlamiaca

30 ***["'enepaspHas M BRIOOPOYHAS COBOKYITHOCTH, KaKasi BRIOOpKa HA3bIBACTCS PETPE3CHTATUBHOM U KaK
e MOJIyYUTh

31 ***Kakye OLeHKH Ha3bIBAIOTCS HECMEIIEHHBIMHU, COCTOSITEALHBIMU. UTO SIBIISETCA HECMEIIEHHOM
OLICHKOM MAaTOXKUAAHU, AUCIEPCHH U KaK MX BBIYUCIUTH O BEIOOPOYHBIM JaHHBIM.

32 Kakast 3aBUCHMOCTh MEXy BETMYMHAMH HA3bIBACTCS CTATUCTHYECKOM, KaKasi KOPPEISILUOHHOH.
[Ipumep Ha rpaduKax paccerBaHMsL.

33 Koaddurment koppensnnu. /st yero oH npeHa3HadeH, KAKOBHI €T0 CBOMCTBA, KaK OH BBIYHCIISETCS

34 Uto Takoe perpeccus Y Ha X u X Ha Y. JluneitHoe ypaBHeHue perpeccuu. Koaddumment muaerHoM’

erpeccuu

35 Kak HaliTu ypaBHeHHe .JInHEeitHON perpeccuu Y Ha X.

36 ***Yro Takoe uncnoBoit psaa. [lpumep. Uto Ha3pBaeTcs cymmoit psga. Kakoi psin Ha3pIBaeTcst
CXOAALIMMCS, KaKOH pacxomsmmmMcs. beckoHeuHasi reomMeTpuyeckasi IpOrpeccusi U ee CyMmma.

37 ***HeoOX0aMMBIH TPU3HAK CXOAMMOCTH YHCIOBOTO psina. Kak ero MOKHO MCIIONIB30BaTh IS
MiCCIIeTOBaHMUs CXOJMMOCTH psijia

38 /locTaTouHble MPU3HAKH CXOJTUMOCTH PAJOB C MMOJIOKHUTEIBHBIMU WieHaMu (***cpaBHeHus,
% Jlamambepa, ***pagnkanbHbI, HHTETpanbHBIN). [IprMeps!

39 ***3pakouepeayromuecs psaapl. Teopema JleliOHUIA 1 €€ MCTIoNb30BaHNe ISt TPUOTMKEHHBIX
BBIYHMCIICHUH CYMMBI psijia.

40 ***3HaKomnepeMeHHbIe psiibl. JlocTaTouHble MPU3HAKH CXOAUMOCTH. AOCOTIOTHAS M yCIIOBHAS
CXOIMMOCTb

41 ***CrenieHHOH psia. MIHTEpBaN CXOAMMOCTH CTENIEHHOTO Psijia, pajinyCc CXOJMMOCTH, KaK €ro HaWTH.

42 Psiner Tetinopa u Makiopena it pyuknuu f(x).Ilpumepst anst dyHKImiA: cos(x), sin(x), In(1+x),
exp(X).

43 ***]cronp30BaHMe PSIOB IS BEIYMCIICHUH PUONMKEHHBIX 3HAYeHUH (DYHKINH U OTIpe/IeIeHHBIX
MHTErPAJIOB € 33IaHHON TOYHOCTHIO

44 *E*["apMoHMYecKUe KoJIeOaHUs M €T0 XapaKTePHUCTHKY : aMIUTUTY/a, YacTOTa, HadabHas (aza.

45 **Tpuronomerpudeckuit psaa. Kosddunmentsr Oypee, psan Oypoe s dyHKIHIA ¢ TEpUOIOM 2pi.

46 **Pasnoxkenue B psag Dypbe YETHBIX M HEYETHBIX MEPHOTUICCKUX (DYHKIUN

47 DyHKIMOHAIBHBIHA psia. O0IacTh CXOAMMOCTH psifia. MakopupyeMocTh (YHKIIMOHAILHOTO Psija.
CBOICTBa MAKOPUPYEMBIX PSAOB

48 CBOIiCTBA CTENICHHBIX PSIJIOB.

49 lcriosib30BaHME PSAOB sl OTBICKAHUS IPHOIKESHHBIX peieHuH 1uddepeHInanbHbIX YpaBHEHUI

50 Y ciiosue Aupuxiie s QyHKINY.

51 Y ciioBre cxonumocTr psiaa Pypbe K GYHKIUH, AJ1s1 KOTOPOH OH 3aIliCaH.

52 Koadduumentsr Dypoe, psig Pypbe mist hyaxuuii ¢ nepuogom T.

53 [Pasnoxxenue B psg @ypbe HEIEPHOIUIECKUX QPYHKIINH.

54 OpToroHajibHbIe Ha oTpe3ke [a; b] hyHKIMH.

UTOOBI MOTYYIUTH OICHKY "YIOBJIETBOPUTEIBHO" HEOOXOAMMO U JJOCTATOYHO 3HATH BOIIPOCHI,
MOMEUEHHBIE 3HAKOM *** 1 yMeTh HCIOJIb30BaTh ATH 3HAHUS TIPU PEIICHUH TPUMEPOB U 3a1a4. [Ipu
HEBEPHOM OTBETE AK€ Ha OJIMH U3 3THUX BOIPOCOB BBHICTABIISAETCS OIICHKA "HEYAOBJIECTBOPUTEIBHO" .
UTOOBI MOTYYIUTH OIEHKY "XOpoIo" Heo0XoauMo u 1octatodHo 3HaTh BCE Bompockl 3 mepedHs
"BOIIPOCHI K AK3aMEHY" ¥ YMETh UCIIOJIb30BAaTh 3TU 3HAHUS MIPU PELICHUU IPUMEPOB U 3ada4. s
MOJTy4eHUS OIEHKHU "OTINYHO" HEOOXOAMMO, B JIOTIOJTHEHHUE K IIEPEUNCIICHHOMY BBIIIE, TOKa3bIBaTh

TEOPEMBI.
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10.1. ITacnopT ¢oHIa OLIEHOYHBIX CPEACTB

Kountponupyembie pazaebl Kon xonTposmmpyemoi HanmeHoBaHue
Ne /n poupy p poJiupy
B (TeMbl) TUCHUNTHHbI KOMIIeTEHIH (MJIU ee YACTH)|  OIEHOYHOTr0 CPeACTBA
KonTposnbhas padora,
1 JluddepeHnnanpHbe OITK-1 N3, Teopetnueckuit
ypaBHEHUS KOJUJIOKBUYM
KonTponbHas pabdora,
2 Uucosbie u [1K-14 N3, Teopetnueckuit
(O YHKIIMOHAJILHBIE PSIJIbI KOJUIOKBUYM
KonTpomnbHas pabdora,
. W13, TeopeTrndeckmit
3 Teopus BeposiTHOCTEH OI1K-1 > TEOP
KOJJIOKBUYM
Pacuérabie paboTHI,
MaremaTuueckas
4 rATHCTIKA [1K-14 U UX 3allATa

10.2. TunoBbie KOHTPOJIbHBbIE 32JaHUS WIH HHbIe MATEPHUAJIbl, HEO0OXOAUMBIE VISl OLIEHKH
3HAHUWI, YMEHHH, HABBIKOB U (WJIN) ONBITA AEATEJIbHOCTH, XapPaAKTEePU3YIIHUX ITAl bl
(popMupoBaHNs KOMIIETEHIIUI B MpoIecce 0CBOEHHUsI 00Pa30BaTeIbHOI MPOrpaMMbl

10.2.1. MuguBuayaabHble fomamuue 3aaanus (U/13)

Juddepenunanpuble ypaBHeHus 1-oro nopsaka

1. Haiitu pemenust 15-tu nuddepeHmanbHbIX ypaBHEHUN 1-0ro mopsiaka, BKIIOYAIONUX
mubdepeHIManbHble YpaBHEHUS € Pa3ACSIOIMMUCS IEpEMEHHBIM; OJTHOPOAHbIE; IUHEWHbIE; bepHyu;
B NOJHBIX AU depeHnnanax.

2. Onpenenuts TUI AU PepeHInanbHOro ypaBHeHus 1-oro nopsaxa.

Juddepennmanbaple ypaBHEHHS 2-0T0 MOPSIKA

1. Haiitu pemenus 3-x nuddepeHunanbHbIX ypaBHEHUH 2-0T0 MOpsAIKa, JOMYCKAIOIUX MTOHWKEHNE
nopsijKa

2. HaiiTu pemieHus 5-u TMHEHHBIX OAHOPOIHBIX MU (epeHInaTbHBIX YPaBHEHUH 2-0T0 MOpsIKa C
MOCTOSTHHBIMU KO3 (PULIUEHTaMH.

3. Haiitu perienus 5-u TMHEHHBIX HEOJAHOPOIHBIX UG (PEepeHIINaTbHBIX YPaBHEHHUH 2-0T0 MopsiKa ¢
MOCTOSTHHBIMU KO3 (PULIUEHTaMHU.

4. Haiitu pemenue cucteMbl U3 2-X JMHEHHBIX OJHOPOJIHBIX TU((PEpeHINATbHBIX YPABHEHUN C IBYMS
HEU3BECTHBIMH.

HucnoBble U CTENEHHBIE PABI

1. MccnenoBarh YMCIIOBBIE PSAABI HA CXOAUMOCTb.

2. HaliTu uHTEpBaIbl CXOJUMOCTH 33JJaHHBIX CTEIICHHBIX PSAJIOB.

3. Pa3noxuTs 3a1aHHbIe QYHKUIUH B psiag MakiopeHa.

4. BeruncnuTh NpuOIMKEHHO 3HAYEHUS 3aJaHHBIX (PYHKUINN C YKa3aHHONW TOYHOCTBIO.

5. Beraucauth npuOIMmkEHHO 3HAYSHHUE 33JaHHOTO ONPEeAEIEHHOTO UHTErpajla ¢ yKa3aHHON TOYHOCTBIO.
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6. HaiiTu HeCKOJIBKO MEPBBIX WICHOB Pa3IOkKEHUs B psijl peuieHus 3aaaun Ko 3agaHHOTO
TuQepeHIaIbHOr0 ypaBHEHUS.

Psaner @ypee:
1. Paznoxuts B psin @yphe 3a1aHHbIE PYHKIIMY HA YKa3aHHBIX HHTEPBAIaX.
2. Pa3noxuTh B psiJi IO CHHYCAM WJIM KOCHHYCAaM 33/IaHHbIe (DYHKIIMY HA YKa3aHHBIX HHTEPBAJIAX.

Teopus BEpOsATHOCTEM:

1. 3aaHo HECKOJIBKO COOBITUI. BIpazuTh uepe3 3Tu cOOBITHS APYrHe COOBITUS UCTIOb3Ysl MOHATHE
CYMMBI COOBITHH, TPOU3BEACHNUS COOBITH, IPOTHBOIOIOKHOTO COOBITHS.

2.3a1aHbl BEpOSTHOCTU HECKOJIBKUX COOBITUN. HallTi BEpOsITHOCTH COOBITHS, KOTOPOE MOKHO BBIPA3UTh
Yyepe3 CyMMBI U IPOU3BEICHHS 3aJaHHBIX COOBITHA.

3. JlaHa cxema 13 HECKOJIBbKUX 3JIEMEHTOB, UMEIOIIMX MOCIIeI0BATEIbHbIE U MapaljieNIbHbIE CBSI3U MEXY
co00ii.

3a/1aHbl BEPOSITHOCTH 0€30TKa3HOM pabOThl 3TUX 31eMeHTOB. HailTu BeposITHOCTh pabOThI BCEH CXEMBI.
4. 3a1aHbl YCIIOBHBIE BEPOSTHOCTH HACTYIUICHUS COOBITHS A JUTst HecKonbkux coobitrii b1, b2, b3, b4
MOMIAPHO HECOBMECTHBIX, U BEPOSTHOCTU ITHX COOBITUN. HailTu BepOSTHOCTH peanu3aiuu COObITHS
Bb1,ecan mponzonio coObITHs A.

5. CnyyaiiHas BenuunHa X-4UCIIO HACTYIUICHUS COOBITHUS A B «K» UCIBITAHUSX. J[J151 3aJaHHBIX
BEPOSTHOCTH A, M «K» 3amucaTh QYHKIHIO paclpeaesieH s CIy9aiHOW BETMUUHBI X U TIOCTPOHTH €€
rpaduk; HATH MaTEMaTHYECKOE OXKHUIAHNUE U AUCTIEPCHIO X; BBIYUCIUTH BEPOSATHOCTH TOTO, UTO
OTKJIOHEHHE X OT MaTeMaTHYECKOTO OKUIAHUS HE MPEBBICUT 33JJAHHOTO YHUCIIA.

6. 3amaHa QyHKIHS INIOTHOCTH BEPOSITHOCTEH HETPEPHIBHOM Cy4yailHOW BETMYUHBI X.

Tpebyercsi: - mocTpouTh €€ rpaduk; - HamucaTh PYHKIUIO pacIpeIeNICHUs BEPOATHOCTESH CITyJaiiHON
BEJTMYMHBI

X; - HAlITH YUCIIOBBIEC XapaKTEPUCTUKHU X; - BBIYUCIUTD BEPOSTHOCTB TOI'0, YTO OTKJIOHEHHUE X OT
MaTEeMaTUYECKOT0 OKUJAAHUS HE IPEBBICUT 33/1aHHOTO YKCIIA.

10.2.2. KomnuieKT 3aiaHuii 1151 KOHTPOJIbHOI padoThI

Juddepenunansubie ypaBHeHus 1-oro nmopsaka

1. Haiftu obuee pemenne quddepeHIaaIbHOro ypaBHeHHs 1-0ro nopsjika ¢ pa3aeasonuMucs
NIEPEMEHHBIMH.

2. HaliTu ob1ee pemeHre oqHOpogHOro nuddepeHnaibHoro ypaBHeHUs 1-0ro nopsijika.

3. Haiitu obmiee peuienue tuHeRHOro nudQepeHaibHoro ypaBHeHUs 1-0ro nopsiika.

Juddepennunanbable ypaBHEHHs 2-0T0 MOpsIKa

1. Haiftu pemienue nuHelHOro aud@epeHnaibHoro ypaBHeHUS 2-0r0 MopsiiKa, JOMYyCKaOIEro
NOHMKEHUE MOPsIIKa.

2. HaliTu perienust 1ByX JIMHEWHBIX HEOTHOPOAHBIX UG (epeHIINATbHBIX YPaBHEHHUH 2-0T0 MOpsIKa ¢
HOCTOSIHHBIMU K03()(pULIMEeHTaMu 1 TPaBOI YacThIO CIIEIUATBHOIO BUA.

UucnoBble U CTETICHHBIE PSIIBI

1. HaiiTi HHTEpBAN CXOAMMOCTH 33JaHHOTO CTENIEHHOTO Pszia.

2. Haiitu 3 mepBbIX 4iieHa pa3ioKeHUs B CTETIEHHOU Psi/l 3aJaHHON (DYHKIIHU.

3. Beruuciauth npuOIMmKEHHO C YKa3aHHON TOYHOCTBIO 3HAYCHMS 3aIaHHON ()YHKIMH WM 33JIaHHOTO
onpeAenEHHOro HHTErpania.

Psaner Oypre:
1. PaznoxuTts B psin Oypre 3a1anHy0 QYHKIHIO HA YKA3aHHOM WHTEpBAJIe.

Teopust BEpOSITHOCTEN:

1. 3agana GyHKIMS MIIOTHOCTH BEPOSTHOCTEN HETIPEPHIBHOM ciiy4yaitHOH BenndauHbl X. Tpebyercs:

- HaliTH MaTeMaTH4ECKOE OXKUIaHUE U JUCTIEPCHIO X;

- BBIYHMCIIUTH BEPOSITHOCTH TOTO, YTO OTKJIOHEHUE X OT MaTEMaTHYECKOTO 0’KUaHHs HE TIPEBBICUT 3aJJaHHOTO
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4yucia;

- BEPOATHOCTH TOTO, 4TO X IMPHUMET 3HAUEHHE Ha HHTEepBaie (4, b),;

-BEpOATHOCTH TOTO, YTO X MPUMET 3HaYCHUE OOJIbIlIee 3aJJAHHOTO YHCIIa C, BEPOSITHOCTh TOTO, UYTO X MPUMET
3HAYCHHE MEHbIIIEE 33 JaHHOTO Yrca d.

2. 3amaTh 3aKOH pacupeaeNeHus TUCKPETHOH ciaydaitHoii BennunHbl X. HaliTi MaTemaTnyeckoe oKuaHne U
nucnepcuto X. HailTu BEposITHOCTh TOTO, 4TO X MPUMET 3HAUYEHHUE MEHBIIIEE MATEMATUYECKOTO OXKUJAHHUS.
HaiiTi BepOSITHOCTB TOTO, YTO B TPEX UCIIBITAHUAX ClTydaliHas BEIMUMHA X TPUMET 3HAUCHHUE OOJIbIIee
MaTeMaTHYeCKOTO OKHUIaHNUS POBHO JIBa pasa.

10.2.3. Tunoskie BONPOCHI H3 0AHKA TECTOBBIX 3aAaAHU /ISl HTOrOBOI'0 TECTHPOBAHUS
JudpdepennnaibHbie YypaBHEHUS
1. Obuiee pemenne nuddepennuansuoro ypasHenus Yy —y' —6y =0 umeer Bujg

1 y=Ce”+Cpe
s y=Ce”+Ce”
3 y=Ce +Ce™
4 Y=¢"(C,cos2x~C,sin2x)

—2X

2 2

X" +y

HUMECT BU/
2x2

2. O6iee penienue auddepeHIraIbHOro ypaBueHus y' =

y = 2arctg(2u -1)

1.

s y=2u-1l+c

3 2arctg(2u-1)=Inx+c
Inx+C

3. VYpasuenuem Buga Y'= f,(X)f,(y) sBasercs

1. ¢ pa3fensroUMUCs ITePEeMEHHBIMU
2. JHMHEWHOe

3. omgHOpOIHOE

4. ¢ pa3neneHHbIMU TIEPEMEHHBIMU

Tema: Ji1eMeHTbI KOMOMHATOPUKH

Tema: DiieMeHTBbI TEOPHH BEPOATHOCTH

1. Bpocatorcs 2 MoHneTsl. BepoaTHOCTH TOTO, UTO BHINIAAYT U rep0, U pellika, paBHa
A)1/3

B) 0.3

C) 1/4

D) 0.5+

2. Yucno rpy30BBIX MallliH, MPOE3KAOIMIUX MUMO O€H30KOJIOHKH, OTHOCUTCS K YMCITY JIETKOBBIX MAIllUH,
Kak 3:2. 3BecTHO, 4TO B cpesHeM oiHa u3 30 rpy30BBIX M OJHA U3 25 JIETKOBBIX MalllUH
OCTaHaBIMBaeTCs JUIs 3anpaBku. HallTu BeposITHOCTH TOTO, UTO MPOE3KaroIas MalluHa OyaeT
3anpaBisAThCS.
A) 0.036+
B) 0.33
C) 0.04
D) 0.5
3. Bpocarorcs 2 kyOuka. BeposTHOCTB, UTO CyMMa BBINTABIIMX OYKOB paBHA 3, COCTaBUT

A)1/3.

B) 1/6
C) 3/36
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D) 1/18+
4. 3aBox B cpenHeM aaet 27 % npoaykuuu Beicuiero copra u 70% - nepsoro. Haliaure BeposiITHOCT
TOT0, YTO HayJauy B3sTO€ U3/eare He OyJeT BBICIIEro WU EPBOro COpTa.
A)0.7
B) 0.27
C) 0.03+
D) 0.96

5. B simuke B 5 pa3 0osibliie KpacHBIX IIApOB, YeM YepHBIX. HaliTu BEpOSITHOCTD P TOTO, YTO BBIHYTHIM
Hayraj map OKa)eTcs KpaCHbIM.
A)0.5
B) 1/6
C)0.6
D) 5/6+
6. Beimymieno 100 gotepeliHbIX OUIETOB, MPUYEM YCTAaHOBIICHBI IPHU3bI, U3 KOTOPBIX 8 o 1 pyo., 2 - mo 5
py6. u 1 -10 py6.. Haiinute BeposTHOCTH p, (OuieT He BeIUTpa), p1 (Ouier Beurpain | pyo0.), ps (Ouer
BBIUTpAT 5 py0.) U p1o (Omiter Beurpan 10 py6.) coObITHIA.
A) po=0.88; p1=0.08; ps=0.02; p10=0.01

B) po=0.89; p1=0.08; ps=0.02; p10=0.01 +

C) po=0.89; p1=0.08; ps=0.01; p10=0.02

D) po=0.9; p1=0.08; ps=0.02; p10=0.01
7. bpocaercs 5 monet. KakoBa BeposITHOCTH TOTO, YTO TPH pa3a BbIMaAET repo?
A) 11/16
B) 5/16 +
C) 17/32
D) 15/32

8. B xpyr paguycom 10 nomerieH MeHbIIMM Kpyr paanycoM 5. HaliTu BEposiTHOCTH TOTO, YTO TOYKA,
Hayzauyy OpolleHHas B O0JIbLION KpYT, MONaAeT TakKe U B Mauiblid Kpyr. [Ipennonaraercs, uto
BEPOSATHOCTb MONIA1aHNS TOUYKU B KPYT IPONOPLMOHAIbHA TUIOIIAIU KPYTra U HE 3aBUCUT OT €ro
PacIoI0KEHUS.

A) 0.5

B) 0.25+

C)0.05

D) 0.75

9. Ha orpeske umHo# 20cM nomenieH MeHpnii otpe3ok L ninunoit 10 cMm. Haiitn BepoATHOCTB TOTO
YTO TOYKA, HayJjauy MOCTaBJIeHHAsl Ha OOJIBIION OTPE30K, MONAAET TaKXKe M HAUMEHBIINM OTPE30K.
ITpenmosnaraercs, 4To BEPOATHOCTD MOMNAJAAHNS TOUYKHA HA OTPE30K IPONOPLUOHAIbHA UIMHE OTPE3Ka U HE
3aBHCUT OT €r0 PACHOJIOKECHHUS.

A) 0.1

B) 0.5+

C) 1/4

D) 0.2

10. BeicTpo Bpamaromuics AMCK pa3/ieleH Ha YETHOE YUCIIO PaBHBIX CEKTOPOB, IIONIEPEMEHHO
OKpallleHHBIX B Oenblii 1 uepHbIi 1BeT. [1o nucky npousseneH BeicTpen. HaliTi BeposSTHOCTB TOTO, UTO
IyJIsl TOTAJET B OJIMH U3 OeNIbIX CeKTOpoB. [Ipenmonaraercs, 4To BEpOATHOCTh MONAAaHuUs ITyJIU B
IUIOCKYIO (GUTYPY IPOMOPLHOHANIbHA TUIOMIAIN 3TOH (GUTYPBI.

A)04

B) 0.75

C)0.25

D) 0.5+

11. B xpyr paguycom 20 BnycaH MeHbIIMH KpyT paguycoM 10 Tak, 4To X LEHTphl coBnaaaoT. Haiitu
BEPOSATHOCTH TOTO, YTO TOUKA, Hayady OpollleHHask B O0JIBIION KPYT, MOMaIeT TaKXKe U B KOJIbIIO0, 00-
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pa30BaHHOE MTOCTPOCHHBIMH OKPYKHOCTSIMH. [Ipenrnonaraercs, 4To BEpOATHOCTD MOMNaIaHUs TOUYKU B
KpYT MPOIMOPIMOHANIbHA IJIOLIAId KPyra M HE 3aBUCHUT OT €r0 PacIoI0KEHUSI.
A) 0.75+

B) 0.25

) 0.5

D) 0.4

Tema: Cayuaiinble BeJTHYUHbBI

1. Cniyvaitnas BenuurHa X MpUHUMAET 3HadeHus 7, -2, 1, -5, 3 ¢ paBHbIMU BeposiTHOCTSIMU. Haiinute
MX.

A) 0.8+

B) 0.7

C)0.9

D)0

2. Mownery 6pocanu 100 pa3.70 pa3 BbInian oped, s IPOBEPKH THITOTE3bl O CHMMETPUYHOCTH MOHETHI
CTPOUM JIOBEPHUTEIHHBIN HHTEPBAJ U MPOBEPSIEM, TIOTIATH JIX MBI B Hero. 1o kakoi hopmMyIie CTpouTcs
JIOBEPUTENIbHBIN HHTEPBA, U UTO JIaCT MPOBEPKa B HAILIEM KOHKPETHOM cilydae?

m
logs(P)=—=%2 Ll
A) n N CUMMETPUYHBIC
m
loes(P) =—%2y pan
B) n , HE CHMMETPHUYHBIE
m
loos(P)=—%2 L
0] n N | HEe CUMMETPHUYHbIE +
m
|0.95(p) :FiS %
D) N | cuMMeTpuYHbIC

3. MX =5, MY = 2. lcnonb3ys CBOWCTBA MaTeMAaTHIECKOT0 Oxuaanus, Haiaute M(2X — 3Y).

A) 4.+

B)3

05

D) 2

4. Ecnu BEpOSTHOCTb P HEKOTOPOT'O COOBITUSI HEU3BECTHA, A JIJISl OLICHKH 3TON BEPOSITHOCTH
IPOU3BOIUTCS N UCHIBITAHUH, TO 95%-bIi JOBEPUTENBHBIN HHTEPBAJ AJIs BEIMUMUHBI P HAXOAUTCS IO

bopmyne

e o

A) sP=PEP e P T

B) Iogs(p)—%iz %_”I—qm n
|095(p)—§i\/@_% +

D) |095<p)=5iin 55 e jom n=m

5. DX = 1.5. Ucnonb3ys cBoiicTBa aucnepcuu, Haiaure D(2X+5).

A)3

B) 11

0)8

D) 6+

6. J11st mpoBepkH Ha BCXokecTh 0b110 mocestHo 2000 cemsiH, u3 kotopsix 1700 mpopocio. PaBHoit uemy
MO’KHO MPUHSATH BEPOSATHOCTD P MPOPACTAHUS OTAECIBHOTO ceMeHU B 3TOM napTtun? CKOJIbKO CEMSH B
cpeaHeM (Ha30BeM 3T0 4Kucio M) B30HAET U3 KaXJOU THICSYN TOCESIHHBIX ?

A) p=0.15; M=150

B)qg=3/20; M=800
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C) p=0.85; M=850+

D) p=17/20; M=750

7. MX=1.5. ucionb3ys CBOWCTBA MAaTEMaTHIYECKOTO OKUIaHus. HauauTe M(2X+5).

A) 8.+

B) 6.5

03

D)5

8. X u Y - HezaBucumbl. DX =5, DY = 2. Hcnone3ys cBoiicTBa aucnepcuu, Haiinure D(2X+3Y)

A) 30

B) 38+

C) 16

D) 26

9. 1514 KOHTpPOJIS KauecTBa MPOAYKIIMH 3aBOJIa U3 KaXI0W MapTUX TOTOBBIX M3/ETUIl BBIOUPAIOT IS
nposepku 1000 neraneil. [IpoBepky He BblAEpKUBAIOT B cpegHeM 80 usaenuil. PaBHoli yeMy MOXKHO
MPUHSTH BEPOSITHOCTH TOTO, UTO HAyTaJ] B3ATOE U3/ENUE 3TOT0 3aBOJIa OKAXKETCSI KAaueCTBEHHBIM?
CKOJIbKO IPUMEPHO OpaKOBaHHBIX U3eui (Ha30BeM 310 uncio M) Oynet B maptuu u3 10000 exquaui?
A)p=0.7; M=700

B)p=0.8; M =800

C) p=0.92; M;= 800+

D)p=0.08; M =100

10. BeposiTHOCTB TOTO, YTO pa3MephI JIeTaNIU, BBIITYCKaeMOI CTaHKOM-aBTOMAaTOM, OKaXKYTCS B IIpeienax
3a/IaHHBIX J0IYCcKOB, panHa 0.96. KakoB npoieHT Opaka (? Kakoe KOJIMYECTBO HETOAHBIX ACTalIel B
cpenHeM (Ha3oBeM 3To yuciio M) Oyzaer conepkarbes B Kakaoi naptuu oobsemom 500 mtyk?

A) q=0.96%; M =40

B) q=96%; M =480

C) q=4%; M=20+

D) g =0.4%; M = 496

11. Ha HEekoTOpOM 3aBojie OBLIO 3aMEUEHO, UTO MPU OMPEACIICHHBIX YCIOBUSIX B cpenHeM 1.6% u3roros-
JICHHBIX U3/I€TNI OKa3bIBAIOTCS HEYIOBIETBOPSIOUIMME CTaHIApTy U UAYT B Opak. PaBHOIT ueMy MOXHO
IPUHSTH BEPOSITHOCTh TOT'O, UTO HAYTaJ] B3ATOE U3/EIUE 3TOT0 3aBOJIa OKAKETCSI KAU€CTBEHHBIM?
CKOIBbKO MPUMEPHO HEMPUTOIHBIX U3eNuil (HazoBeM 3To ynciio M) 6yzaet B maptuu u3 1000 uzgenuii?
A)p=1.6; M=16

B) p=0.016; M= 160

C) p=0.984; M=16 +

D) p=0.16; M=16

12. Kymuteno 500 notepeitnbix 6mneros. Ha 40 u3 HUX ynai BBIMTPBILI 110

1 py6., Ha 10 - mo 5 py6., Ha 5 - HO 10 py6. Haiinu cpenHuii BEIUTPHILL.

A) 2

B) 0.35

O 1

D) 0.28 +

13. Bo3MoKHbIe 3HaUeHUs CIy4yallHOM Ben4rHbl X TakoBbl: X1 =2, x2 =5, x3 = 8. U3BecTHBI
BEPOSATHOCTH:

p(X=2)=0.4; p(X=5)=0.15. Haiigute p(X = 8).

A)0.5

B) 0.55

C)0.4

D) 0.45+

14. Kymuteno 1000 notepeiinbix 6uneros. Ha 80 n3 Hux ynan Bemrpsim o 1 py6., Ha 20 - o 5 py6., Ha
10 — o 10 py6. Kakas Tabnuia onmuceiBaeT 3aKOH pacpeIe/ICHIS BBIMTPhIIIA?

A)

[(x[o |1 |5 10 |
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Ipl0.87 [008 [002 |0.01 |

+B

x |0 1 5 10
p|0.89 |0.08 0.02 0.01
&)

x |0 1 5 10
p| 091 |0.08 0.02 0.01
D)

x|0 1 5 10
p|0.8 0.08 0.02 0.01

15. 3amana Tabnwuiia pactpeaesieHus ciyqaiHoi senuunnbl. Haiitu C.

X 0 1 2 3
p C 04 |02 0.1

A) 0.5

B) 0.3+

0)0.2

D) 0.4

16.3anana Tabnuia pacrnpeaeneHus cirydaiiHoi Bennauabl. Haiitu p(x<3)
X 0 1 2 3 4
p 1/4 1/8 | 1/4 1/8 1/4

A) 5/8+

B) 12

C)3/8

D) %

Tema: Ij1eMeHTBI MaTEeMaTHYECKOH CTaTUCTHUKH
5. ®opmyima D (-X) = D(X):
O HE BEpHa
O BE€pHAa TOJIBKO ISl OTPULATEIbHBIX CIy4alHbIX BEJIMYUH
O BEpHAa TOJIBKO ISl OJIOKUTEIIBHBIX CIYYAMHBIX BETUYUH X
© BepHa
6. ana Be1OOpKa 00beMa N: X1, X2, ..., Xp . ECIIH KaXKIBIM 5JIEMEHT BEIOOPKH YBETUYHUTH B 5 pas, TO

BBIOOPOYHOE CPE/IHEE X
O BO3pACTET B 5 pa3 ¥ BEIOOPOYHAS TUCTICPCHS S 2 BO3pacTeT B 5 pa3
® Bo3pacreT B 5 pa3, a BBIOOpOYHAs JUCTIEpCUus S 2 yBEIUYUTCS B 25 pa3
O BO3pacTeT B 5 pa3, a BHIOOPOYHAS AUCTIEPCUS] HE U3MEHUTCS
O BO3pacTeT B 25 pas, a BRIOOpOUHas AUCTepcus S zyBeJII/I‘{I/ITCH B 5 pa3

7. ABTOMaIHa npunuia u3 MuHcka B MoruieB co ckopocThio 40 KM/4 U cpa3y ke MOBEpHYJIa
oOpatHo. CkopocTh ee Ha oOpaTHOM TyTH ObuTa Ha 20 kM Oombire. CpeaHsisi CKOPOCTh aBTOMOOUIIS
paBHa

® 50 kM/4
o 100 xkm/4a
o 60 km/4a
o 40 km/4

8.  annble o mpuObLIH, TOTYYCHHON B TEUEHUE MECsIIIa, 32 MOCIETHUE 5 MECSIIeB OKa3aINUCh
CJICTYIOIINMH:

C TOMOIIBIO Mecsn sHBaph | heBpanp | MapT arpeib Mai MeTo1a

HauMEHBIIIUX HpI/I6BIJ'IB 1022 1040 1060 1071 1087 KBaJIpaToB IO

3TUM TOYKaM CTPOMTCS IpsiMasi perpeccuu. JTa npsimas Jjs IpuOblId B MapTe AAaeT 3HaYCHHE
(Ykazanue. OnpenenuTs 3T0 3HaYeHHe 0e3 MOCTPOSHUs MPSIMO perpeccun)
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o 1028
o 1071
©® 1056
o 1067
9.  Bcerna ou BepHa dpopmyna M (X+Y)= M(X) + M(Y)?
O TOJIBKO JUISl OTPULIATEIbHBIX CIIy4YalHbIX BEJIMYMH X U Y
O Ja, Bcerma
®© TONBKO JUIS HE3aBUCUMBIX CIy4alHbIX BeMYMH X U Y
O TOJBKO JJIS TOJOXKUTENbHBIX CIy4allHbIX BeIHUUUH X U Y
10. IImoTtHoCTh pacnpenencHus f(X) MOKHO HaiTh 1o GpyHKIMHU pacnpeaeneHus F(x) mo ¢popmyre

o f¥)=F(x)
f(x)= [F(tht

o fX)=F(x)
f(x):}f(t)dt

11. I[J'IH 2-x HOPMAJIbHBIX HE3ABUCUMBIX BCIIMYHUH C OJJUHAKOBBIMU OTUCIICPCUSAMU IMOJIYUCHBI BBI60pKI/I

obbema Ny=42 1 Ny=20 ¢ TaKMMHU XapaKTEPHUCTHUKAMH: X =64,5,% =16, Y - 59, Sy 2 =25,
[Tpu ypoBHe 3naunmoctu o = 0,05 npoBepseTcs TUIOTE3a O PABEHCTBE I'€HEPATBLHBIX CPEIHUX Ly =
Wy (KOHKYpUpYIOLIas THIIOTE3a [ix [Ly). ONBITHOE 3HaYEHUE CTATUCTUKU T, MprMeHseMOn 1
nposepku runotessl Ho, paBro 4,17. I'nnoreza My=M y
®© He mpoxXoaUT
O HYXHbI Tabnuiel pacnpeaeneHus CTbroieHTa
O TPOXOJHUT
O HYKHBI JOTOJHUTEIHHBIC OTBITHI
12. Cnayyaitnas BenuunHa X pacnpezaeneHa paBHoMepHo Ha otpeske [0, 1]. Cnyuaiinas BenuunHa Y =
X + 2 0yner umMeThb
O paBHOMEpPHOE pacnpeneneHue Ha orpeske [0, 3]
®© paBHOMEpHOE pacmpesesieHie Ha oTpe3ke [2, 3]
o Y He OyJeT uMeTh paBHOMEPHOE paclpesiesieHue
O paBHOMEPHOE pacIpe/esieHue Ha oTpeske [-2, -1]
13. Cnyuaiinas BenuumHa pacnpeeseHa paBHoMepHo Ha otpeske [0, 5]. P1 — BeposTHOCTB, UTO
ciIy4yaiiHO OpoIlIeHHas Touka rnomnajeT Ha otpe3ok [0, 1]. P2 — BepossTHOCTB, U4TO CIIy4aiftHO

OpoleHHas TOYKa MMonaJeT Ha 0Tpe3ok [3, 4]. Torna MOXKHO yTBEpXk/AaTh, YTO
©® P1=P2

o P2>P1
o P2 B Tpu paza Gonbie Pl
o PI>P2
14. B momeHTHI BpeMeHHu ty, tp, t3 ¥ T.71. MPOBOASTCS HAOIIOCHUS, UX PE3YJIbTATHI 3alMUCHIBAIOTCS B
TabnuIy
t |t to t3 ty th
y ' Y2 Y3 Ya Yn

Jnst TOro 4To0BI M3Y4UTh (PYHKIIMOHAIBHYIO TEHACHIIMIO U3MEHEHHsI HaOII0JaeMOli BETUYUHBI BO
BPEMEHH, CIIEIyeT

O TOCTPOHTH BAPHAITMOHHBIH PSIJ

®© nocTpouTh rpapux

o mocumtath , 2
MOCTPOUTH MPSIMYIO METOJIOM HAMMEHBIIIUX KBAJAPATOB
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11. 06p33OBaTeﬂbHLIe TEXHOJOI'MA 1 METOAUIECCKHUEC YKA3aHUS IO OCBOCHUIO TUCIHUIIIMHBI

(yueOHOrO Kypca)

TexHOMOTHY TPAAUIIMOHHOTO 00y4YeHHS B hopme:
- JIeknumn.

- [IpakTHdeckue 3aHATHS.

- CamocrosiTenpHas padoTa.
12. YueOHO-MeTOAMYeCKOe U MHPOPMALMOHHOE o0ecnieyeHHue JUCHUILTUHBI (Y4eOHOro

Kypca)

12.1. O0s13aTesibHAS JIATEPATYpPa

Tun (yueOHuK,
yueOHOe nmocooue, KouL1ecTBo
Ne Bbub6anorpaguyeckoe onucanue MeT):)‘;[enﬁ;[eOc-Koe B
n/n OndMoTeke
nocooue,
NPAKTHKYM, JP.)
9. | Maunbixun B. H.
Bricmias Mmatemartuka [ 91eKTpoHHBIN pecypc] :
yue0. nocobue / B. 1. Manbixus. - 2-¢ u3s., " IBC
nepepad. u gor. - Mocksa : UTHOPA-M, 2014. - Yuebuoe nocodue ZNCAOI\IIVIll..JM'
365 c. : ui. - (Beicmee obpaszoBanue). - ISBN
978-5-16-002625-1.
10. | umnayes B. C.
Bericiias MmatemaTrka [ QnekTpoHHBIN pecype] : 9BbC
yueOnuk / B. C. [llunaues. - Mocksa : UH®PA- VYuebHoe nocobue "ZNANIUM.
M, 2015. - 479 c. : un. - (Beicmiee oOpa3oBaHwme). CoM"
- ISBN 978-5-16-010072-2.
11. | Yepnenko B. /.
Bricmias MaTemaTrka B mpuMepax M 3agadax
DneKTpoHHbI pecype] : yueb. mocobue. B3 1. T. 1/ 9bC
][3. . qI;pHeHKOI.j- Cyall)HI]<T—}ll'IeTep6ypr : [TonmurexHuka, Yuaebnoe nocodme "IPRbooks"
2016. - 713 c. - (YueOHOe mocoOue /i By30B). -
ISBN 978-5-7325-1104-8.
12. | Jlypoe U. T
Bericmias MatemaTHka [ DneKTpoHHBIN pecype] : 9BbC
npaktukym / U. I'. JIypse, T. I1. ®yHTHKOBA. - IIpakTukym "ZNANIUM.
Mocksa : By3osckuii yueonuk : UHOPA-M, COoM"
2017. - 160 c. : mi. - ISBN 978-5-9558-0281-7.
COI'JTACOBAHO
Hupektop HayuyHOU OMOIHOTEKH A.M. AcaeBa
(noonucy) (U.0. Damunus)
« » 20 T.

12.2. JlonoJiHUTeIbHAS JTUTEPATYPA U y4eOHbIe MaTepHAJIbI (aAyAHO0-, BU/1€0N0CO0OHS 1 AP.)
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- (horn HayuHoOH OnbIMoTeKH TI'Y:

n/n

bubauorpaduyeckoe onucaHue

Tun (yueOHUK, yueOHoe
nocooue, yuedHo-
MEeTOoJIHYEeCcKoe mocooue,
MPAKTHKYM, ayJ1U0-,
BH/I€0NIOCO0MS U JIP.)

KoanuectBo B
onoJImoTEKE

Uepnenko B. /1.

Bricirasi MaTeMaTHKa B IpUMepax U 3a1avax

[DnexTponHbIi pecypc] : yueb. mocodue. B3 1. T. 2
B. [I. Yepnenko. - Cankr-IlerepOypr :

[Tonmurexnuka, 2016. - 569 c. - (YueObHOe nmocodue

Uit By3oB). - ISBN 978-5-7325-1105-5.

VuebHoe mmocodue

SBC "IPRbooks"

Uepuenko B. /1.

Bricias MaTeMaTHKa B IpUMepax U 3a/1adax
[DmexTponnsIii pecypce] : yaeb. mocodue. B3 1. T. 3 / B.
/1. Yepnenxo. - Cankr-IlerepOypr : Ilonurexuuka, 2016.
- 510 c. - (YuebHoe nocobue 11 By30B). - ISBN 978-5-
7325-1106-2.

VYuebHoe mmocodue

SB5C "IPRbooks"

Kysnenos A. B.

Bricmas MmaTemaTuka [ DIeKTpoHHBIN pecypc] :
MaremaTHyeckoe mporpaMMupoBanue : yueOuuk / A. B.
Kysnenos, B. A. Cakosuu, H. . Xonox ; mox o6mr. per.
A. B. Ky3nenosa. - U3n. 4-e, ctep. - Cankr-llerepOypr :
Ulanb, 2013. - 352 c. : wi. - (YueOHUKH 1)1 BY30B.
CrienmanpHas aureparypa). - ISBN 978-5-8114-1056-9.

YyeOHuK

OBC "Jlanp"

Bricirast MaTemMaTnka [ DJIeKTpOHHBIN pecypc] : yueo.
moco6wue st By3os / E. A. Posba [u mp.]. - MuHCK :
Briitmas mkona, 2012. - 391 ¢. - ISBN 978-985-06-

2106-1 .

VYyebHoe nmocobdue

9BC "IPRbooks"

- apyrue QOHIBL:
ITo yueOHOMY KypCy JaHHBIH MOApa3aes He MPeyCMOTPEH

12.3. [lepeyens pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKALMOHHOI ceTn ""UHTepHeT"

9.

http://www.mathprofi.ru/matematika_dlya_chainikov.html

10. http://www.mathprofi.ru/
11. http://function-x.ru/
12. http://www.matburo.ru/mart_sub.php?p=art_matanall

12.4. IlepeyeHb NPOrpaMMHOI0 o0ecreYeHUs
Ne HanmenoBanue 11O KosmuectBo | PexkBu3uThI 10r0BOpa (1aTa,
n/n JIMLIEH3UI HOMep, CPOK AeHCTBHA)
1 | Windows 1398 OeccpovHas
2 | Office Standart 1398 OeccpovHas

12.5. Onucanne MaTepuaIbHO-TeXHUYECKOI 0a3bl, HEOOXOAUMON /1JI51 OCYLIECTBJIECHU S
00pa30BaTeJbHOI0 MpoIecca Mo AUCHUIINHE (MOTYJIIO)
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n/n

HaumenoBanue
000py10BAHHBIX Y4eOHBIX
Ka0HHETOB, J1adopaTopHii,

MacTepcKHUX U Jp. 00beKTOB
AJI51 IPOBe/IeHUst
NPAKTHYECKUX H

Ja0opaTOpPHBIX 3aHATHIH

IlepeyeHb 0CHOBHOTO
000opynoBaHust

dakTuyecKuii
ajgpec y4eOHbIX
Ka0MHEeTOB,
Jabopartopuii,
MAacCTepPCKHUX H Ap.

Ilnomanm, M2

KoaunuyecTBo
MOCAJ0YHBIX MECT]

Aynautopust BeOKOH(pEPESHINH.
VueOHnass  ayguropus s
MIPOBEACHUS 3aHATHH
JIEKIIHOHHOr0 THUIa. YueOHas
ayUTOpUs JUISL TPOBEICHUS
3aHATUI CEMHUHAPCKOTO THIIA.
YuebHass  ayautopus  JUIL
KYpCOBOTO  TPOCKTUPOBAHUSI
(BBIMOTHEHUS KYPCOBBIX
pabot). YdeOHas ayauTOpHs
JUTS TIPOBENIEHHSI TPYIIIIOBBIX U
WHIUBUIYaTbHBIX
KOHCYJIbTAITUI YyeOnas
ayIATOpUS I TIPOBEACHHS
3aHATUH TEKYLIEro KOHTPOJIA U
IIPOMEXKYTOUYHON aTTECTALUU.
(YJIK-807)

DKpaH TEeJIICBU3NOHHBIN, IHPMBI,
MPOKEKTOp Ha INTaTHBE. CTOJ
[IPEIo1aBaTeabCKHIA, CTYJIbSI
MPEeroIaBaTeIbCKUE. ,
TpaHcnapaHT-TIEpETSIKKA,
CHUCTEMHBIN OJIOK .

445020 Camapckas
0071. r. TonpsaTTH,
yi. benopycckas,

16B

[y
~

KommnbroTepHsIif kiacc.
ITomemenue b
CaMOCTOATENbHOH  paboTHI.
YueOHast  aymuTopus  OA
MPOBEICHUS 3aHATHN
CEeMUHAPCKOTO THMA. Y4eOHast
ayAMTOpHS Ui KypPCOBOTO
MPOEKTUPOBAHUS
(BBIMONTHEHUS KypPCOBBIX
pabort). YueOHas ayguTopus
JUISL IPOBEICHHS TPYIIIOBBIX U
VHIMBHYaJIbHBIX
KOHCYJIbTAITH. YyeOHas
ayJAMTOpUST Ul TPOBEICHUS
3aHSTHH TEKYILIEro KOHTPOJIS
u IIPOMEXKYTOUHOMI
arrectanuu. (I'-401)

Cron YYEHUYECKUH-.,

KOMIBIOTEP C BBIXOJAOM B CETh
WHTEpHET.

445020, Camapckast
0071., T. TonpaTTH,
Va. benopycckasi, 14,

84,8
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