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1. IEJIM OCBOEHMS JUCIMILIMHBI (MOIYJIS)

[lenpto MaTeMaTHUECKOro 00pa3oBaHuUs SBIISAETCS:
1. BocnuTanue 10CTaTOUHO BBICOKOM MaTeMaTUYECKON KYJIbTYpPbl, pAa3BUTHE MBILIUICHNUS;

2. OBnasieHHE OCHOBHBIMHM METOAAMHU HCCIIEIOBAaHUS U PELICHUs MaTEMaTHUECKUX 3aa4;

3. IlpuBUTHE HABHIKOB HMCIOJIb30BAaHUS MAaTEMAaTUYECKUX METOJIOB U OCHOB MaTeMaTHYECKOTrO
MOJIEJIMPOBaHUS B IIPAKTHYECKOMN IEATENbHOCTH;
4. BpipaboTKa yMEHHS CaMOCTOSTEIBHO PACIIMPSATh MaTEeMAaTU4YEeCKUE 3HAHUS U TPOBOIHUTH
MaTEMaTUYECKUN aHAJIN3 IPUKIIAJHBIX 3a/1a4.

2. MECTO JUCIHUILIMHBI (MOJY.JI51) B CTPYKTYPE OBPA3OBATEJIBHOI

IMPOI'PAMMBbI

B coorBeTCcTBUM C yueOHBIM

[JIAHOM AUCHUOIUHA
OTHOCHUTCH K*

Craryc IUCUUTIIUHBL**

ObecneunBaruue
(mpenmecTBymOIIUE)
JUVI CITH TTJTH H I

ObecneunBaeMbie
(mocnenyrouiue)
JUM CII M TTJTH H b

00s3aTEIBPHON YaCTH

o0Os3arenpHas

[[IxonbHBINA KypC MAaTEMaTUKU

®duszuka. MeToasl HAyYHBIX HCCIEI0BaHUN, MexaHu3anus
JKUBOTHOBOJACTBA, OCHOBBI TPOCKTUPOBAHUS

JKHUBOTHOBOAYCCKHUX 00BEKTOB

3. PE3YJIbTATBI OBYYEHHWS IO AUCHUIIMHE (MOAY.IIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIIUN)

Howmep(a)
pasnena(oB)
JUCUMILIMHBI,
HIudp n HanMeHOBaHUE Wunnkatop(bl) TOCTHXEHUSI KOMIIETEHIINH / OTBEHAIOMETo(HX) 32
KOMITCTEHIIUH IUIAHUPYEMbIE PE3YJIbTAThl 00yUCHHUS bopmuposae
JTAHHOTO(BIX)
WHAUKATOPa(OB)
JOCTHKEHHS
KOMIICTCHIINHU
U/-1lonk-1. JleMOHCTpUpPYET 3HaHUE
OCHOBHBIX 3aKOHOB MaTE€MAaTUYECKHUX,
OIIK-1 €CTECTBEHHOHAYYHBIX U
Crioco0eH peniarh obmenpodeccuoHaNbHBIX TUCIHUIIINH,
THUITOBBIE 3a/1a41 HEOOXOIMMBIX JJISl PEIIECHUS] TUTTOBBIX
npodeccoHanbHOM  |3a/1a4 B 00JacTH arpOUH)KEHEPUH.
JesITebHOCTH Ha 0cHOBE |WJI-20mK.1.
3HAHUIH OCHOBHBIX Hcnonp3yeT 3HaHUA OCHOBHBIX 3aKOHOB Bee

3aKOHOB MaTeMaTH4eCKuX
U €CTECTBEHHBIX HAYK C
MPUMEHEHUEM
nHPOPMALTHOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH

MAaTCMAaTUUYCCKHUX U CCTCCTBCHHBIX HAYK IJISA

pemiCHUs CTAHAAPTHLIX 3a4a4 B arpOUHKCHCPUH.

W-3omnk-1

[Ipumensier uHGOPMALIUOHHO-
KOMMYHHUKAI[MOHHbIE TEXHOJIOTHUH B
pelIeHnH TUMOBBIX 3a/1a4 B
arpoOMH)XEHEPUH.




4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

4.1. Conep:xanme JTUCUMILIMHBI (MOXYJIS)

4.1.1. Ounasn ghopma:

Bugp! yueOHbIX

3aHSTUN U

TPYI0EMKOCTb, Yac. %
= 5
No } 2 E < % Z |[IpumensieMble aKTHBHBIEC U
- /H TeMmsl 3augTuit E § 5 a 5 a g HUHTCPAKTHUBHEBIC
=g § % % gl & TEXHOJIOTHH 00ydeHUs
Sl2E &l58 B
8 38| Q 2 £
FSl Bl &
Q
1 2 3 4 5 6 7 8
1. D1eMeHTBI JHMHEITHOH aaredphl.
Marpuisl. Onpenenurendn. MHUHOP. 2 4
L1 AnrebpandyecKue JOMOTHEHUS.
OOparHas MaTpuIia.
CucTembl TUHEHHBIX YPaBHEHUMN. 2 4 K, |IIpoOGnemHas nexuus.
1.2. |OIHOpOAHBIE CHCTEMBI IMHEHHBIX KP, |[IpoGnemublii cemuHap.
YPaBHEHUU. 9
2. J1eMeHThI BEKTOPHOIi aJaredpsl.
Bekropsr. JleiicTBust Haj BekTopamu. |2 |4 K, |lIpoGneMHas nexums.
21, CkansipHoe, BEKTOPHOE U gP, [IpobnemHsIi ceMuHap.
CMEIIIaHHOE MTPOU3BEIACHHE
BEKTOPOB.
3. AHAJIMTHYeCKas reoMeTpHsl.
Cucrema koopaunar. J[muHa oTpeska. |2 |4 K, |lIpoGnemuas nexiws.
Jlenenue oTpe3Ka B 3aJaHHOM KP, |TIpoGmemHbIii ceMuHap.
3.1. [COOTHOIIIECHHH. 3
[Mpsimast Ha mwiockocTy. JIMHUM
BTOPOTO MOPSAKA.
®yuxuus. [pexen GyHkmm. 2 |4 K,
3.2. |HenpepbIBHOCTH (QYHKIMH. KP,
2
YucaoBble MHOKecTBa. OyHkius. |2 |4 K, [IIpoGnemHas nexuus.
13 O6nacTh onpeeneHus u 06IacTh KP, |[IpoGnemHublii cemMuHap.
" |3nauenuii. [ToHsTHE MHOKECTBA. 9
Crioco0blI 3a1aHUs PYHKIMH.
Hccaenosanue pyuxkuuu. [pegen 2 |4 K,  |lIpoGnemuas nekuus.
34, q)yHKHHH HerepBIBHOCTL. KP, HpOGJ’IeMHBII\/JI CCMUHAPp.
2
Ipeneasl. [ToasTre npeaenos. 2 |4 K,
3.5. |Beranciienue npeaenos. I[pemenst ¢ KP,
HEOMPEACICHHOCTHIO. 9
3aMeuaresbHbIE MPEIEIIbI. 2 4 K, [lIpoGieMHas JeKIms.
3.6, |Onpenenenue npeaena GyHKImM B KP, |IIpoGnemHsbIi ceMuHap.
" |rouke o Komu. Berancinenue 3
TIPEJICIIOB.
Bcero 3a 1 cemectp 18 |36 - - |54
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4. MaTeMaTHYeCKH aHaAJIN3.

4.1.

IMonsTue mpou3BoaHoii. Kak naiitu |2 |4 - |2
POU3BOJIHYIO (DYHKITHH.
HUccaenoBanue pyHKUMU C
MOMOIIBIO TPOU3BOAHON. Tabnuia
POM3BOJIHBIX.

4.2

["'eomeTpuyecKkuii CMbICI 2 |4 - 12
npousBoAHoOM. [loHsiTHE
muddepennuana. I'eomerpuaeckuii
cMmbicn quddepennmana.
IIpakTHuecKkuil CMBbICIT
nuddepennmana.

[TpoGiemHuas Jekmus.
[IpoOnemMuBIN ceMHuHAP.

43

Heonpenesennblii HHTErpaJl. 2 4 - |2
Mertoabl uHTErpUpOBaHus. MeTon
3aMEHBbI IEPEMEHHOM.

[IpoGiemHuas Jieknus.
[IpobOnemMHuBIN ceMHuHAp.

4.4

Onpenenednplii uHTErpas uero |2 |4 - 12
cBorcTBa. IHTErprpOBaHue 1o
yacTsaM. MeTos 3aMeHbl
IIEPEMEHHOM.

4.5

Brruncnenue miuomaau Gurypsl. 2 4 - 12
Bprurcienue JUIMHbBI AYTH KPUBOM.

[IpoGiemHuas ekuus.
[IpoGeMHBIi cemMuHap.

5. KoMmieKcHBIE YHca.

5.1.

ITonsiTHE KOMILUIEKCHOIO yncjaa. |2 4 - 2
IToka3zarennpHas,
TpUTOHOMETpHUYecKas (popma
KOMILJIEKCHOT'O YHCJIa

[IpoGemHuas ekuus.
[MpobnemHusIli ceMuHap.

6. MaTemaTn4yecKasi CTATHCTHKA.

6.1.

OcHOBHbIE IOHATHS TEOPUU 2 4 - |2
BeposiTHOCTEW. DopMyIia IOJIHON
BEpOSATHOCTH. ['eomeTpruueckue
BEPOSITHOCTH.

6.2

OnemenTsl KoMOnHatopuku. Cxema |2 |4 - ]2
bepuymu. [Ipumeps! perienus
3a/1ad4.

6.3

OcHOBHBIE 3aKOHBI pacnipeaeneHus (2 |4 - |2
JVICKPETHBIX CITyYallHBIX BEJTMYNHBI.
HenpepsbiBHas citydaiiHasi BeIMUMHA
(HCB). Marematuueckoe 0>XKHIaHHe
u nucnepcust HCB.

3a

[IpobnemHuas nexuus.
[IpoGieMHsIiH cemuHap.

Bcero 3a 2 cemectp 18 136 |- |18

Bcero yacos:|36 |72 - 18

54

* VkaseiBaetcs ¢opma koutposs. Hanpumep: KP — konTposbHas pabora, K — komtokBuym, 3a — 3ader,
30 —3ader c oneHKOH. * O — axzamen, 3a — 3aueT, 30 — 3aueT ¢ oueHkou, KP — konmpoavHas paboma.

4.1.2. Ouno-3aounasn opma:

No
/1

Buner yaeOHBIX 3aHITHN
U TPYJOEMKOCTb, 4ac.

Temsbl 3anaTuil

P

P
JIb
3H

HpI/IMeHHeMBIC AaKTUBHBIC

HMHTCPAKTUBHBIC TCXHOJIOI'MN
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1. DeMeHTBI JMHEHHOH anredphbl.
Martpuusl. Onpenenurenu 2 4 - |4 nas3
1.1 K
o KP
Ok
HeBrIpoxaeHHBIC MATPHITBL. 2 4 - 13 N3 |IIpobmeMHas meKmus.
12 CucreMbl THHEWHBIX YPaBHEHHH. K [IpobOnemMuBIN ceMHuHAp.
- KP
Ok
CucTteMbl TMHEHHBIX OTHOPOIHBIX 2 2 - 3 3
1.3.|ypaBHEHUH. K
KP
E)
2. Dj1eMeHTbl BEKTOPHOM ajredpbl.
Bexkrtopsl. CkanipHOE, BEKTOPHOE U |2 4 - 13 na3
5 | |cMeIIaHHOE POU3BENCHHE. K
o KP
E)
3. AHaJuTHYeCKasl TeOMeTpHsl.
Cucrema KOOpJAMHAT Ha TUIOCKOCTH. |2 2 - 13 nas
K
3.1. KP
Ok
IIpsimast Ha TIOCKOCTH. 2 4 -3 nas
K
3.2 KP
Ok
Jluaum BTOpOTO MOpAIKA. 2 2 -3 nas3
K
3.3. KP
Ok
[ToBepXHOCTh U €€ ypaBHEHHUE. 2 2 -3 nas3
YpaBHeHHE IPSIMOM B IPOCTPAHCTBE. K
3.4.
KP
Ok
B3aumnoe pacrnonoxeHue npsmMon u - |2 2 -3 nas3
3 5 |[UIOCKOCTH B POCTPAHCTBE. CP
" |TToBepxHOCTH KP
)3
Bcero 3a nepBriii_cemectp|l8 |26 28 36
4. BeeieHue B MaTeMAaTHYeCKHIl AaHAJIN3.
MmuoxectBa. @ynkuus. [Ipenen 2 2 - |4 K
4.1.|byskumu. HenpepbiBHOCTS. KP
Ok
5. JnddepennnanbHoe ucuncaeHne GyHKIMN OJHOI TepeMeHHOI.
[MpoussoHast GyHKIHU. 2 2 - |4 K [MpobaeMHas neKIus.
51 Jduddepenuman pyukun. [Tpasuno KP [MpobnemHbIl ceMuHap.
" "|Jlonnrans. I[lpumenenue 3a
IIPOU3BOJIHOM K UCCIEN0BAaHUIO




| GyHKIUH.

6. I/IHTeraﬂbHOG HCIYUC/ICHUC.

6.1 HeomnpenenenHblit mHTETpalL. 2 2 - |4 KP
o 3a
6.2 OnpeneneHHblid HUHTETpall. 2 2 - |4 KP
- 3a
7. KoMIuieKcHbIe yncJa.
[ToHATHE KOMILIEKCHBIX YHCET. 2 2 - 13 KP
7.1.|dericTBUS HaJl KOMILUIEKCHBIMU 3a
YHUCIIAMHU.
8. InddepennuaibHblie ypaBHEHMS.
OO0uue cBeneHus o 2 2 - |4 K
I QepeHInaANBHBIX yPaBHEHUSX. KP
31 HuddepeHnnanbabie ypaBHEHUS 3a
""" |mepBoro nopsiaka. JInHnelHbie
YPaBHCHUSL.
2.2 JuddepeHnnanbable ypaBHEHUS 2 2 -3 KP
"' |BTOpOro nopsijaka. 3a
9. Teopusi BEepOSITHOCTEN M MAaTEMaTHYeCKAs CTATHCTHKA
Teopus BeposiTHOCTEH 2 2 4 K
9.1 KP
3a
MaremaTnueckasi CTaTUCTHKA 2 4 4 K
9.2 KP
3a
Bcero 3a BTopoit cemectp|18 |20 34 -
Bcero wacoB:|36 |46 62 36

* Viazvigaemes popma xonmpons. BIIP — evinoanenue npaxmuieckoeo 3adanus, K — konioxeuym, Ik —
aK3ameH, 3a — 3ayem.

4.1.3. 3aounan gpopma:

Bupl yueOHBIX 3aHITHH 1
TPYJAOEMKOCTb, Yac. 5
S
o =
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1 2 3 4 5 6 7 8
1. DjeMeHTHI JTUHEITHOI ajaredpsbl.
1.1.|Matpunel. Onpenenurenu 1 1 - 8 KP,9x
12 Hesripoxxnennsie matpuipsl. Cucremst |1 1 - 8 KP,2x
" |TMHEMHBIX ypaBHEHUI.
1.3.|CucreMbl TMHEWHBIX OTHOPOTHBIX 1 1 - 8 KP,2k
YpaBHEHUH.
2. DJ1eMeHThI BEKTOPHOM aaredpsbl
21 BexTopsl. CkansipHoe, BEKTOPHOE H 1 1 - 8 KP,2x
"’ |cMenaHHOe MPOU3BEICHUE.




1 2 3 |4 5 6 |7 | 8

3. AHajuTHYeCKAs reoMeTpusl.

3.1.|CucreMa KOOpJIMHAT HA MJIOCKOCTH. 1 1 - 8 KP,9k
3.2.|IIpsimast Ha TIOCKOCTH. 1 1 - 8 KP,9k
3.3.|JIuHMM BTOPOTO MOPSIAKA. - - - 6 KP,3k
34 [ToBepXHOCTD U €€ ypaBHEHHUE. - - - 8 KP,3k
" '|YpaBHeHue mpsiMOM B MPOCTPAHCTBE.
B3anMHoe pacmonoxxeHnue npsSiMon 1 |- - - 6 KP,3k
3.5.|IIOCKOCTH B TIPOCTPAHCTBE.
[ToBepxHOCTH
4. BBeieHue B MaTeMAaTHYECKUI aHAJIN3.
41 MmuoxectBa. @ynkuus. [Ipenen - 1 - 7 KP,2x
"' |byaknun. HempephIBHOCTD.
5. JnddepennuanbHoe ucunciaeHue GyHKIMN 0JHOI epeMeHHOI.
[MpousBoaHast GyHKINH. 1 2 - 7 KP,2x
5.1.|duddepennnan ¢pyakmnun. [IpaBuno
Jlonurans.
59 IIpumeHeHne nponu3BOIHOM K - 1 - 7 KP,9x
" [uccnenoBaHu0 PYHKIIMY.
6. nTerpajibHoe HCYHC/ICHUE.
6.1. |HeonpeneneHHbIi HHTErpal. 1 1 - 7 KP,2xk
6.2.|0OnpenencHHbINA HHTETpal. - 1 - 5 KP,9k
7. KomiuiekcHbIe yncaa.
IloHsTHE KOMIICKCHBIX YHCE]I. 1 1 - 7 KP,5k
7.1.|leticTBUS HaJ KOMILIEKCHBIMH
YHCIIaMHU.
8. IuddepenunanbHble ypaBHEHHUs.
OO61ue cBeIeHNs O 1 1 - 9 KP,Ok
nmud hepeHInaNbHBIX YPaBHEHHSX.
8.1. | duddepennmanbabie ypaBHCHHS
nepBoro nopsaka. JInneiHele
YpaBHEHUSL.
7. JuddepeHnnanbabie ypaBHEHUS 1 1 - 8 KP,2x
BTOPOTO MOPSIIIKA.
9. Teopusi BeposITHOCTel 1 MaTeMaTH4YeCKasd CTATHCTHKA
9.1 |Teopust BeposiTHOCTEM 1 1 9 KP,9x
9.2 [MaremaTnyeckas CTaTHUCTHKA - - 9 KP,Ok
Bcero gacoB:|12 |16 143 |9

* Viasvieaemes ¢popma xonmpons. KP — koumpoavnas paboma, BJIP — evinonnenue 1abopamophoil
pabomul, D — sx3amen, 3a — 3auem.

4.2. PacnipenejieHne 4acoB AUCHUILUIMHBI (MOAYJI51) 110 BUAAM padoThl U (popMa KOHTPOJIST*

4.2.1. Ounasn gpopma:

. 1 kypc 2 Kypc 3 kypc 4 xypc
Bun zangaruit I P 3 3 yP 1 5 YP G 7 YP P UTOI'O
Jlexun 18 18 36
JlaboparopHbie - - -
[IpakTiaeckue 36 36 72
Wroro xoHTakTHOH paboTel | 54 54 108
CamocrosiTenpHas paboTa - 18 18
KonTpons 54 - 54
®opma KOHTPOIIS Ok 3a Ok,3a
Hroro| 180




4.2.2. Ouno-3aounan popma:

. 1 xkypc 2 Kypc 3 Kypc 4 xypc
Bu sanrai 1 ceM. |2 cem. |3 ceM. |4 cem. |5 cem. |6 ceM. |7 cem. | 8 ceM. UTOro
Jlexmu 18 18 36
JlaGopaTopHsie - - -
IIpakTrdeckue 26 20 46
Wtoro koHTakTHOU paboTeI| 44 38 82
CaMocTosiTeNbHas padoTa 28 34 62
KonTtpons 36 - 36
®Dopma KOHTPOJIS DK 3a Ok,3a
Hroro 180
4.2.3. 3aounan popma:
Bup 3ansatui 1 Kypc 2 Kypc 3 Kypc 4 xypc HUTOI'O

Jlexuun 12 12
JlaboparopHbie -
[IpakTuyeckue 16 16
HToro KOHTaKTHO# pabOTHI 28 28
CaMocTosTeNbHas paboTa 143 143
KonTtpoinp 9 9
DopmMa KOHTPOJIS OK. Ok, KP.

Hroro 152

5. OPTAHM3ALMA U YYEBHO-METOINYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIUXCHA 11O JTUCHUIIJIMHE

5.1. Conep:xanue caMOCTOATEIbHON PadOTHI N0 AUCHUILIHHE (MOAYJII0)
(http://ivgsha.ru/Polozhenija-po-uchebnoj-dejatelnosti.aspx )

— IloaroTtoBka Kk NPAKTHIECCKUM 3aHATHAM (I/ISYIICHI/IG TCOPCTUUCCKOTO MaTrcpuaia IIo
KOHTPOJIBHBIM BOIIPpOCaM, ITOJYYACMbIM Ha KaKAOM IMPAKTUYCCKOM 3aHATHU, IO MaTCpHUAIaM

OCHOBHOI U JTOTIOJIHUTEIbHON JIUTEPATYPHI, a TAK K€ MaTEPUAIIOB JIEKIIHIN)
— TeMbl HHAUBUHAYAJIbHBIX 3aJaHUH (MHAUBHAYATbHbIE IOMALIHHAE 321aHHUA):
1) Matpuiibl 1 onepauuu Haj HUMU. OnpeaenuTeny.
2) CucreMbl TUHENHBIX YpaBHEHHH.
3) OHOpOHBIE CUCTEMBI YPaBHEHUH.

4) Bekrtopbl u omepanuu Haj HUMH. [Ipon3BeneHus BEKTOpOB (CKaJIspHOE, BEKTOPHOE,

CMEIIaHHOE). ['eomeTpruyecKkoe MpUII0KEHUE BEKTOPOB.

5) JIuHuM Ha MIIOCKOCTH.

6) IIpenen pyHKIUM.

7) [Ipou3BogHasI.

8) [IprmeHeHne MPOU3BOIHOM K UCCIIeOBAaHUIO rpaduKa GyHKIMH.
9) HeompeneneHHbIi HHTETpaJL.

10) OnpeneneHHbli HHTETpAIL.

11) KommnekcHble yucina.

12) MaTtemaTuyeckas CTaTUCTHKA.

— Tembl, BBIHOCHMbIE HA CAMOCTOSATEJIbHYI0 TPOPAOOTKY:
- Jlunum BTOpPOTO MOpSIKA.


http://ivgsha.ru/Polozhenija-po-uchebnoj-dejatelnosti.aspx

- KomnuiekcHele uncna.
Jlist mpopabOTKM TeM BBIHOCUMBIX Ha CaMOCTOSITEIbHOE M3YYCHHE HEOOXOAMMO HCIOJIb30BaTh
OCHOBHYIO U JIOTIOJIHUTEIIbHYIO TUTEpaTypy (cM. 1. 6.1. — 6.6.)
— Tembl KypCcOBbIX IPOEKTOB/PadoT:
- KypcoBble paboThl HE Tpe1yCMOTPEHbI
— Jlpyroe (pedeparnl):
- Brimosienue pedepara He IpeTyCMOTPEHO

5.2. KoHTpoab caMocTOSITeIbHOI padoThl
OueHka pe3yIbTaTOB CaMOCTOSATENILHOM pabOThl OPraHnu3yeTcsl CIeAYIOMNM 00pa3oM:
- IPOBE/ICHNE MMUCbMEHHBIX ONPOCOB HA MPAKTUYECKOM 3aHITHUH,
- IpOBEPKa WHANBUIYaJIbHBIX IOMAIIHUX 3a/1aHUMH,
- paboTa Ha MPAKTUYECKOM 3aHATHH,
- KOJUIOKBUYMBI,
- KOHTPOJIbHBIE pabOTHI,

5.3. YueOHO-MeTOqUYECKO€E 0OOeclieueHHe CAaMOCTOATEIbLHOH padoThI
[Ipu BBIONHEHUH CAMOCTOSATENBHON paboThl PEKOMEHIYETCsl MCIIOIb30BaTh OCHOBHYIO H
JIOTIOTHUTEIIBHYIO JIUTEPATypy, METOIUYECKUE YKa3aHUs, yKa3aHHbIe B 1I. 6.1. — 6.6.

6. VYYAEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE
JUCLUILIMHBI (MOLYJIS)

6.1. OcHoBHasi yueOHAasl JIUTEPATyPa, HEOOXOAUMAS /ISl OCBOEHUS TUCUMILIUHBI

1) byrpoB S.C. Beicmias matematuka. B 3-x 1. T.1: yueOnuk nmns ctyn. Bysos / S. C.
byrpos, C. M. Hukonsckuii; og pea. B.A. CagoBauuero. - 9-¢ usn., crep. - M.: [poda,
2008. - 284c.

2) byrpoB f.M. Bricmas matematnka. B 3-x T.T.2: yueOuuk st crya. By3oB / 5. M.
byrpos, C. M. Hukonbckuii ; mox pea. B.A. CagoBauuero. - 8-e.u3a., crep. - M.: [poda,
2007. - 510c.

3) 3aitnes M.A. Boicmias MmaTematuka: yueOHUK a7 cTya. By30B / . A. 3aiines. - 4-e usn.,
crep. - M.: Jlpoda, 2005. - 398c.

6.2. lonosHUTeIbHASA Y4YeOHAsi JMTEPATypa, He0OX0AMMAas JJIsl OCBOCHUSl JAHCLHMILIMHBI
(Monxy.Jist)
1) [llunayeB B.C. Bricmas maremaruka: yuyeOnuk ans By3oB / B. C. lllumaues. - 5-e u3n.,
ctep. - M.: Beicu. mik., 2002. - 479c.

6.3. Pecypcsl cetu «AHTEpHET», HEOOXOAMMBbIE AJ151 OCBOCHHS AUCHHUILUINHBI (MOIYJIs1)

1) http://ru.onlinemschool.com/math/assistance/matrix/ - MaTpUYHBIA OHJIAHH KalbKYJATOD,
IIPUMEHSEMBIN JUIsS IPOBEPKH BBIYUCIICHUM.

2) http://ru.onlinemschool.com/math/assistance/integrate/ - OHJIAHH KaJbKyJIATOp JUIs
BBIUUCIICHUSI HEOTPEACTCHHBIN H ONpPEICNCHHBIX WHTETpajoB, MPUMEHSIEMBIN s
IPOBEPKU MOJYYSHHBIX PEIICHUH.

3) http://ru.onlinemschool.com/math/assistance/limit_derivative/ - oHJalH KalbKyJIATOp IS
BBIYUCIICHHUS] MPOU3BOJIHBIX U TPEAEIOB, NMPUMEHSEMBIA IJs1 MPOBEPKH BBIMOIHIEMBIX
3aJaHuH.

4) http://ru.onlinemschool.com/math/assistance/complex_number/ - OHJAWH KadbKyIATOP
JUTSL PEIIeHUS 3a71a9 C KOMIUIEKCHBIMU YHCIIaMHU.

6.4. MeToanueckue yKa3aHus 1Jis1 00y4al0UIUXCs 0 OCBOCHHUIO TN CHUILIHHBI (MOIYJIA)



http://ru.onlinemschool.com/math/assistance/matrix/
http://ru.onlinemschool.com/math/assistance/integrate/
http://ru.onlinemschool.com/math/assistance/limit_derivative/
http://ru.onlinemschool.com/math/assistance/complex_number/

1) «JIluneitHas anrebpa». VuebHo-merommueckoe mocodue. KamnaukoBa M.JI., Taruesckuii
I1.b. UBanoBo: ®I'BOY BO Usanosckas ' CXA, 2020. - 68 c.

2) «DneMeHTHl BeKTOPHOH anreOpbl U aHATUTUYECKON TeoMeTpun»: Y 4eOHO-MEeTOANYECKOe
nocobue. Tatuesckuii I1.b., 3akunuak A.M. UBanoso: ®I'BOY BO MBanosckas I'CXA,
2021.-116c.

3) besymoa,M.A. COOpHUK MHIMBHAyaJIbHBIX 33JlaHUW IO BBICIIECH MaTeMaTHKE : y4eO.
METOJI. Tocodme st cTya. Beex crell. / M. A. besymona, CokonoB H A., booposa H.B. -
Hsanoso : UT'CXA, 2017. - 54c.

6.5. HudopmanuoHHbIe CHPABOYHBbIE CHCTEMbI, HCHOJb3yeMble JIJsI OCBOEHMS
AUCHHUIIMHBI (IPU HEOOXOTUMOCTH)

1) Hayunas snektponnas oubnumoreka eLIBRARY.RU: https://elibrary.ru/defaultx.asp
6.6. IlporpamMHOe obOecneyeHue, MCMOJb3yeMoOe JI OCBOEHHS JUCHUIIMHBI (MOIYJIs1)
(mpu HEOOXOTUMOCTH)

1) Omnepaunonnas cucrema tuna Windows

2) HWntepuer-0pay3epbl

3) HHTerpupoBaHHBIN MaKeT MPUKIAIHBIX TporpamMM odriero HazHaueHust Microsoft Office.

6.7. HudopmanuoHHBIE  TEXHOJOTHHM,  HCHOJb3yeMble  NPH  OCYLIECTBJIECHUH
00pa30BaTeILHOIO MPOLECCa MO0 JMCHHUILIHHE (MOLYJII0)
1) LMS Moodle.
2) HUcnonw3oBaHue pecypca http://i-exam.ru A TOATOTOBKM K  KOMIIBIOTEPHOMY
TECTUPOBAHUIO.

7. MATEPHAJIBHO-TEXHUYECKAS BA3A, HEOBXOIUMAS IS
OCYIIECTBJEHMS OBPA30BATEJLHOTO IMTPOIIECCA MO JUCIHUATLIAHE
(MOJIYJIIO)

Ne | HammeHoBanue crenuanu3upoBaHHbIX | KpaTkuii mepeueHh OCHOBHOTO 000pyTOBaHUs
I/ | ayIMTOpUi, KAOMHETOB, TabopaTopuil u
mp.
1. | YuebHbie ayauTopuu s TIPOBEACHHS | Y KOMIUIEKTOBAaHA CHCIIHAIIM3UPOBAHHOM
3aHATUH JICKIIMOHHOTO THUIA (yuebHoif) Mebenbio, Habopom
ayn. M-425, M-429. JI€MOHCTPAIlMOHHOTO 000PYAOBaHUs U yueOHO-
HarJIsHBIMU TOCOOMSIMU, 00€CTIeUNBaOIIMMHU
TEMaTHUYECKHE NILTIOCTPALUH,
COOTBETCTBYIOIINE pabouel mporpaMmMe
JUCLUIUIMHBIL, & TAKXKE TEXHUYECKHUMHU
cpencTBaMu o0yueHus (IIepeHOCHBIM
MYJIBTUMEIUIHBIM IPOEKTOPOM, IOPTATUBHBIM
KoMIbroTepoM Tuna « Hoyroyk», nepeHoCHbIM
Pa3ABMKHBIM 3KPAaHOM), CITYXKALUMHU IS
npeJcTaBieHus yueOHoi nadopmanuu
00JIBLIION ayAUTOPUH
2. | YyeOHas ayAUTOpPUH JUTSI TPOBEACHUS YKOMIUIEKTOBaHA CHEeUATIN3UPOBAaHHON
3aHATUN CEMUHAPCKOIO TUIIA (y4ueOHoif) Me0enblo, NIEPEHOCHBIMHU
ayn. M-421, M-433, M-429. TEXHUYECKUMHU CpencTBaMu o0y4eHus,
CIyXallluMU U1 TpeACTaBiIeHHUs y4eOHOI
uHpopManuu
3. | ITomemienue ISt CAMOCTOSTEIbHON YKOMIIJIEKTOBAaHO CHIeLIMATM3UPOBAHHOMN
paboThI (yueOHOI) MeOelnbio, OCHAIIEHO KOMITbIOTEPHOM
M-415, M-329. TEXHUKOM € BO3MOXXHOCTBHIO MOJKIIOUEHHS K



https://elibrary.ru/defaultx.asp
http://ivgsxa.ru/moodle/
http://i-exam.ru/

cetu "MHTepHer" M oOecrnedeHo AOCTYNOM B

AIIEKTPOHHYIO nH(pOPMaLMOHHO-

00pa30BaTeNbHYIO CpPe/ly OpraHU3aLuU
VYyeOHast ayIuTOpus AJIs TEKYIIEro YKOMIUIEKTOBaHA CHelHaTM3UPOBAaHHON
KOHTPOJIA U MPOMEKYTOUHOMN (yueOHoi1) MeO0ebio, MIEPEHOCHBIMU
aTTecTaluu TEXHUYECKUMU CpeacTBaMu oOyueHus,

M-421, M-433, M-429.

CIyXallMMW I TIPEICTaBICHUS  y4eOHOI
nHpopmarun




Mpuaoxkenue Ne 1
K palo4eil nporpaMmme no AucuunInHe (Moayaw): MartemaTtuka

®OHJ OEHOYHBIX CPEJCTB IO AUCIUIIJINHE (MOIYJIO)

«MaremaTuka»
1. Ilepeuyenb kKommneTeHU M, POPMHUPYEMBbIX HA JAHHOM JTaIe

1.1. Ounasa ¢popma:

Homep(a)
pasnena(oB)
JTUCHUTUIAHBI,
udp 1 HaumeHoBaHue Wunnkatop(bl) TOCTHKEHUSI KOMIIETEHIINH / OTBEHAIOMEro(Hx) 32
KOMIIETEHIIUH IUTAHUPYEMBIE PE3YJILTAThI 00yIEHHUS q’;;}ﬁir;%]z:i?e
WHANKATOPa(OB)
JOCTH)KEHHS
KOMITETCHIIUU
UJ-1onk-1. JIeMOHCTpUPYET 3HAHUE
OCHOBHBIX 3aKOHOB MaT€MaTHYECKUX,
OIIK-1 €CTECTBEHHOHAYYHBIX U
Crioco0eH peniarh ob6mmenpodeccnoHaIbHBIX JUCIHILINH,
THITOBBIC 331241 HEOOXOIUMBIX JJISl PEIICHUS TUITOBBIX
npodeccuoHaIbHON (337124 B 00JIACTH arpOUHKEHEPHH.
JIeATeIbHOCTH Ha OCHOBE |1 J1-20mK-1.
3HAaHUHM OCHOBHBIX Hcnonb3yeT 3HaHUA OCHOBHBIX 3aKOHOB Bee
3aKOHOB MaT€MaTUYECKUX |[MATEMATUYECKUX U €CTECTBEHHBIX HAYK U1
U €CTECTBEHHBIX HAayK C |PEILECHMS CTAaHIAPTHBIX 3a/1a4 B arPOMHKEHEPUH.
NPUMEHEHHUEM W-3omnk-1
UH(POPMALMOHHO- [Ipumensier nHGOPMALITMOHHO-
KOMMYHUKAallMOHHBIX  |KOMMYHHUKAI{[MOHHBIE TEXHOJIIOTUU B
TEXHOJIOTHI pELIEHUU TUNIOBBIX 3a/7a4 B
arpOVHXCHEPHUH.
*  Vkaswvieaemcs opma xoumpons. BII3 — ewinoanenue npaxmuueckoeo 3adanus, K —

KONOKGUYM, DK — dk3ameH, 3a— 3auem. OLIEHOUYHbIE CPEJICTBA YKa3bIBAIOTCS B COOTBETCTBUU C
[Monoxennem [IB/1-06 «O donne onenounsix cpenctsy» (Ipunoxenue Ne 1).

1.2. Ouno-3aounan popma:

Howmep(a)
pasnena(oB)
JIUCIUTLTAHBI,
oTBevaroniero(nx) 3a
(dopmupoBanue
JTAHHOTO(BIX)
WHAUKATOPa(OB)
JOCTHKEHHUS
KOMIICTCHIIUU

Indp n HanmeHoBaHKE Wunnkatop(bl) TOCTHXKEHUSI KOMIIETEHIINH /
KOMIIETEHIIUN TUTaHUPYEMBbIE Pe3yJIbTaThl 00yUeHHs

OIIK-1 W/-1onk-1. JIEMOHCTPUPYET 3HAHUE Bce




CrniocoOeH pemartb
TUTIOBBIC 33/1a49H
npodeccuoHaTbHON
JIESITETIHHOCTH Ha OCHOBE
3HAHUM OCHOBHBIX
3aKOHOB MaTeMaTUIEeCKUX
M €CTECTBEHHBIX HAYK C

HPUMEHCHHCM MaTEeMaTUYECKUX U €CTECTBEHHBIX HAYK JJIs
uH(OPMAIHOHHO- peLIeHMs] CTaHIapTHBIX 3a/1a4 B arPOUHKEHEPUH.
KOMMYHUKAITUOHHBIX I/II[_3 OIK-1
TEXHOJIOTHH

OCHOBHBIX 3aKOHOB MaTEMaTH4YCCKHUX,
CCTCCTBCHHOHAYYHBIX U
O6H_[€Hp0(1)eCCI/IOHaJ'IBHBIX JUCHOUIIINH,
HCOGXOI[I/IMI)IX JJIA pEIICHUSA TUITOBBIX
3a1a4 B oOmactu AI'POUMHIKCHCPHUH.
WU-2omx-1.

I/ICHOJIB3y€T 3HAHUS OCHOBHBIX 3aKOHOB

[Tpumensier nHGOpPMALTUOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
pEIICHUH TUIOBBIX 3a/1a4 B
arpoOMHXEHEPHH.

* Vkazvieaemcs ¢opma xowmponsn. KP — xoumponvuas paboma, Ik — sxzamern. OTCHOUHBIC
cpencTBa ykasbiBaroTcs B coorBercTBUU ¢ [lonokenuem IIB/I-06 «O ¢oHOe OIEHOYHBIX
cpenctBy» (Ilpunoxenue Ne 1).

1.3. 3aounasa ¢popma:

Howmep(a)
paznemna(oB)
JOUACLUTIINHBI,
[udp 1 HauMeHOBaHUE WNuaukaTop(bl) JOCTHKECHUS KOMITCTEHITHH / oTBEaaIomero(ux) sa
KOMIICTCHIIN IIJIAaHUPYCMBIC PE3YJIbTAThL O6y‘ICHI/I$[ (IJOpMI/IpOBaHI/Ie
JTAHHOTO(BIX)
MHAUKATOpa(OB)
JOCTH)KEHHS
KOMITCTCHIINU
U-1onk-1. JIeMOHCTpUPYET 3HAHUE
OCHOBHBIX 3aKOHOB MaT€MaTUYECKUX,
OIIK-1 €CTECTBEHHOHAYYHBIX U
CrocobeH pemiath ob6menpodeccuoHaTbHBIX TUCIHUIIINH,
THIIOBBIC 331241 HEOOXOUMBIX JIJIsI PEIIEHHS] THITOBBIX
npoecCHOHALHON  (3a/1a4 B 00JIACTU arpOUHKEHEPHH.
JIeATEIbHOCTH Ha OCHOBE |1J1-20mK.1.
3HaHUI OCHOBHBIX Hcnonb3yeTr 3HaHUS OCHOBHBIX 3aKOHOB Bee
3aKOHOB MaT€MAaTHYECKUX |[MATEMATUYECKUX U €CTECTBEHHBIX HAYK IS
U €CTECTBEHHBIX HAyK C |PEILIECHMS CTAaHIAPTHBIX 3a/1a4 B arPOMHKEHEPUH.
MPUMEHEHUEM WJI-30mk-1
MH(OPMAIMOHHO- [Tpumensier uadoOpMaIUOHHO-
KOMMYHHUKAIIMOHHBIX  |KOMMYHHKAIlHOHHBIC TEXHOJIOTHH B
TEXHOJIOTHH pEeLIEHUHU TUIIOBLIX 3a1a4 B
arpOMHXEHEPUH.

* Vrasvigaemcs gpopma xoumpons. KP — xommponvuas paboma, Ik — sxzamen. OUEHOUHBIC
cpenctBa ykasbBaroTcs B coorBercTBUU ¢ [lomokenuem IIBJI-06 «O ¢oHOe OIEHOYHBIX
cpencts» (ITpumoxkenne Ne 1).

2. Iloka3zaTteu M KpUTEPUH OLECHUBAHHMSA CHPOPMHMPOBAHHOCTH KOMIIETCHUMH HA JaHHOM
yramne ux (POpMUPOBAHUSHA



Kpurepuu onennBanus*

ITokazarenu|HEyJOBIETBOPUTENBHO | YIOBIECTBOPUTEIHLHO XOpomIo OTIINYHO
HE 3a4TEHO 3a4TEHO
1 2 3
Ilonnora  |YpoBeHB 3HaHUI| MUHUMAIIBHO YpoBeHb 3HaHMM B|YPOBEHb 3HAHUM B
3HAHHAN HIDKE MHMHUMAJIbHBIX |IOIyCTUMBIH ypOBEHB|0OBEME, o0Beme,
TpeOOBaHUM,  MMENM|3HAHUH,  JOIYIIEHO|COOTBETCTBYIOILEM COOTBETCTBYIOILEM
MECTO rpyObie|MHOTO HEerpyObIX |Iporpamme porpamme
OIIHOKH OIIHOOK IIOJITOTOBKH, IIOJITOTOBKH, 0e3
JOITYILIEHO HECKOJIBKO|OIHO0K
HETpyObIX OMIMOOK
Hanmuuue  |lIpu pemenun ITIponemoHncTpupoBan (IIponemoHcTpupoBaH |IIpoxeMoOHCTpUpPOBaH
YMEHHUH CTaHIApTHBIX 3aJa4 HE(Bl OCHOBHBIE YMEHHA,|BI ~ BCE  OCHOBHBIE|BI ~ BCE  OCHOBHBIE
MIPOAEMOHCTPUPOBAHBI [PEIICHBI TUIIOBBIE|YMEHUS, PEIIEHBI BCE|yMEHHs, PEIICHBI BCE
OCHOBHBIE YMEHHA, 3aJaud C HErpyObIMH|OCHOBHBIE 3a/aud C|OCHOBHBIC 3aJadd C
MUMEN MECTO rpyOble |OMMOKaMH, HETpyObIMH OTJIENbHBIMU
omnoOKu BBITIOJTHEHBI BCe|omunoKamy, HECYIIECTBEHHBIMHU
3aJlaHusl, HO HE B|BBIIIOJIHEHbI BCE|HEI04YeTaMH,
MOJTHOM 00BbeMe 3aJaHUsl B  IIOJTHOM BBITIOJHEHHI BCE
00BeEME, HO[3aJaHUsI B  IOJIHOM
HEKOTOPBIE cloobeme
HeJ04YeTaMu
Hanmuuue |IIpu pemienuun HNwmeetcsa [IponemonctpupoBan |I[IpogemoncTpupoBan
HaBBIKOB  |CTaHIApPTHBIX 33124 HE [ MUHUMAJIbHBIA HaOOp|pl 0a30Bble  HABBIKH|bI HaBBIKU pu
(BnageHue |MPOJEMOHCTPUPOBAHBI [HABBIKOB ISl PELICHUS | IPH pelIeHnH | peeHIH
OMBITOM)  |0a30BbIC HABHIKH, CTaHJApTHBIX 3aJad C|CTaHJAPTHBIX 3a7ady C|HECTaHIApTHBIX 33134
UMENHA MECTO TPYOBIe |[HEKOTOPHIMHU HEKOTOPBIMHU 0e3 OINO0K "
omnOKu HEJ0YEeTaAMHU HeJ04YeTaMu HEJ0YETOB
Xapaxrepu |Kommerenmus B Cdopmuposannocts  |ChopmupoBaHHOCTh | ChHOPMHPOBAHHOCTD
CTHKa MIOJIHOM Mepe He KOMITETEHIIUU KOMIIETEHIIUU B 11€JIOM|KOMIETEHIIUN
chopmupoB [chopMHUpOBaHA. COOTBETCTBYET COOTBETCTBYET MTOJTHOCTBIO
agHocT  |MMeronuxcs 3HaHUM, |MUHUMAaJbHBIM TpeOOBaHUSIM. COOTBETCTBYET
KOMIIETEHII |YMEHUM, HABBIKOB TpeOOBaHUSM. Nmeromuxcss  3HaHUM, | TpeOOBaHUAM.
uu HEJOCTATOYHO AJIA Nmeromuxca 3HaHUM,|yMeHUH, HaBbIKOB H|VIMeromuxca 3HAHUM,
peleHus YMEHHMH, HaBBIKOB B(MOTHBAallMM B LEJIOM|yMEHHH, HAaBBIKOB U
MIPAKTHYECKUX LeJIoM JIOCTATOYHO|TOCTATOYHO JUTSI MOTHBAIIUA B TOJIHOM
(npodeccroHanbHBIX) AT PpelIeHNs |peLIeHHS Mepe JOCTaTO4HO IS
3a1a4y MIPAKTHYECKHAX CTaHJapTHBIX pEeIIeHnsT  CIOXHBIX
(mpodeccroHaNBbHBIX) |TPAKTHUECKUX IPAaKTUYECKUX
3agad, HO TpedyeTcs|(nmpodeccrnoHa bHbIX) |(MPOdeCCHOHANBHBIX )
JIOTIOJIHUTENbHAS 3a1a4 3a1a4
MIpaKTHKa o
OOJIBIIMHCTBY
MIPaKTUYECKHX 3a/1a4
YpoBeHb
chopMHpOB
AHHOCTH Husknii Hwuxe cpennero Cpennuit Bricoknii
KOMIIETEHI]
ui

* [Ipenodasamenv enpase usmeHumsv kpumepuu oyenueanus ¢ coomeemcmeuu ¢ ®IOC BO u
ocobennocmamu OIIOIT

3. OneHo4HbIe CpeACTBA
3.1. KoMmuieKT 3ajaHuH 1JIs1 JOMALIHET 0 PAKTHKYMa.
3.1.1. O0pa3ubl 3agaHui 1J1s1 AOMAIIHEr0 MPAKTHKYMA.




JOMAIIHEE 3AJIAHUE Nel.
«MaTpHubI ¥ oNlepaliy HaJ HUMW»

Bapuanm Nel.
3aganue Nel.
Hanbl matpuniel 4 u B . Halinure matpunty C = B —2A4", ecnu:
-7 4
-4 5 1
A= ,B=10 -=5].
2 -3 8
3 16
3amanue Ne2
HaiinuTe nmpousBeaeHne MaTpuil:
A) C=A B2 B) F=M-N-? B) G=R-Y-?
A M=01 -1 2 10 20
2 -1 ( 3)’ R= ,
A= , 1 2 0 30
8 -7
3 6 0O -1 6
2 -1 N = )
B= . 5 -1 Y=|{-10 O
3 -5
1 -3 -5 3 3
3aganme Ne3

Brrancanre OIPCACIUTECIIN JaHHBIX MaTpUl. I[J’I?I OIpCACIIUTEIIA MaTPpULbL B Buuncnoure MHHOD
M, u anrebpanueckoe pornonHeHne 4.

1 1 -2
2 -1
A) A= b) B={3 6 -2
3 -5
10 2 6
3amanue Ned
HaiiTi o6patHyto MaTpuily Juist MaTpUIIbL A, eciu:
-2 3 1
A= 3 6 2/|.
1 2 1
JOMAIIHEE 3AIAHUE Ne2,
«CucreMbl JIMHEHBIX aJredpanyecKuX ypaBHeHUi»
Bapuanm Nel.
3amanne Nel.

Haittu pemenue cucrem ypaBHEHHI.
2x,+x,+3x;, =7,

A)<2x, +3x, +x; =1,
3x, +2x, +x; =6.

3x+2y—-4z=8,
b)<2x+4y-5z=11],

x=2y+z=1.

—X, =X, =2,

B) 9x, +x,+2x, =2,
—5x,—2x, = Tx; =—4.

JOMAIIHEE 3ATAHUE Ne3.



«OaHOpoAHBbIE CHCTEMbI JIMHEHHBIX YPABHEHH I
Bapuanm Nel.
3ananme Nel.
Haiitu pemenue cucrteM ypaBHEHUM.

5x-3y+4z=0,

A) 3x+2y—-z=0,
8x—y+3z=0.
X +x,+x,=0,

b) <2x, —3x, +4x, =0,
4x,—11x, +10x; =.0
2x,—x,—x; =0,

B) 13x, +4x, —2x, =0,
3x, —2x, +4x;, =0.

JOMAIIHEE 3AJIAHUE Ne4.
«OCHOBBI BEKTOPHOM aJaredpbn»
Bapuanm Nel.
3ananne Nel.

—

Ha pucyHke B KOOPMHATHOM IIIOCKOCTH W300pa)KeHbI BEKTOPBI d, b W €, a TaK e OTMEYCHBI
KpaitHue To4ku Bektopos: A, B, C, D, M, N .

|
A
Wil
~b a|
\\
*‘i 5
. >
’ -
Y )
1Y [ — N
—
S~

a) C momonipo mpaBmiia mapajuiejorpaMmma Haiiinte BekTop f = d + b . BermonauTe
MIOCTPOCHHS.
0) C noMolIpIo0 paBuiia TpEyrojibHUKA HAlJAUTE BEKTOP § = C + b . BBINOJIHUTE MTOCTPOCHHS.

. - 1. . =
B) C mnoMmouipl0 mpaBuia TPEYrolbHUKA HAWIUTE BEKTOP A4 =5a—c +2b . Brimonaute

MTOCTPOCHUS.
r) Onpexnenute koopauHatel Touek A, B, C, D, M, N .

m) Ilo xoopauHATaM KpalHMX TOYEK, HalIUTe KOOPIMHATHI BEKTOpOoB d, b u ¢ . Tarxke

3aMUIIUTE Pa3IoKeHHe BEKTOpa 110 OpTaM CHCTeMbI KoopauHar (i, j, k).

—

¢) OnpeenuTe MOITyJIH BEKTOPOB d, b u C .

3apanue Ne2,

[To 3agaHHBIM KOOpAMHATAM TOYeK 4 W B, HAWIUTE KOOPIWHATHI U MOJIYJIb BEKTOPA AB , €CIIH:
A(:1;3), B(2;2:3).

3apanue Ne3.

—

Hanbr nBa Bektopa a =(-2;1;1) u b= (3;—2;4) . Boruncante KOOPAUHATHI BEKTOPOB ¢ =2d —b u

d =—a+3b , a TakXKe 3aMUIIUTE PA3I0KEHUE dTHX BEKTOPOB TI0 OPTaM CHCTEMBI KOOpAWHAT (i ,



j » k). Berauciure ckajisipHOE U BEKTOPHOE ITPOHM3BEACHHE BEKTOPOB ¢ ¥ d . UeMy paBeH yroi

MEX/1y BEKTOPaMHu ¢ U d.
3aganue Ne4.
Janb! BepinHel Tpeyronbauka ABC . Beruucaure miomans TpEyroabHuKa S ,,- W ONPEICIUTE
yroux ripu BepuinHe B, ecnu: A(—1;3;3), B(2;2;1), C(0;3;-2).
3amanue Ne5
Ha tpex BekTopax a=(-2;1;1), b= (0;=1;=1) u ¢ =(2;—1;—1) mocrpoena nupamua. Berauciure
00BeM UpPaMUIBbL.
JOMAIIHEE 3AJIAHHUE NeS.
«AHAIUTHYECKAsl TeOMeTPHs HA IJIOCKOCTH»
Bapuanm Nel.
3amanue Nel.
Ha muockoctn 3amaHa mpsimas L ¢ nmomMompl0 ypaBHeHHA 3x—2y+12=0 u TOdYka ¢
KoopauHaramu M (—2;1) .
a) CocraBbTe ypaBHEHME NPAMOM, IPOXOJALIEH Yepe3 TOUKy M , mapajuleNbHO K NpsMOW L .
Pemenne nosicHuTe cXxeMaTHUYHBIM PUCYHKOM.
0) CoctaBbTe ypaBHEHHE MPSMOM, NPOXOJAIIEH Yepe3 TOUKY M , NepHEeHIUKYISIPHO K MPAMON
L . PenieHre NOsICHUTE CXEMaTUYHBIM PUCYHKOM.
3amanme Nel.
Ha nmiockocty ¢ 1OMOILIBIO COOTBETCTBYIOIIMX YpPaBHEHMM 3aJaHbl JIBE IIpsIMble
L :2x-y-1=0, L,:x+3y—4=0. CocraBbTe ypaBHEHHE NPSIMON MPOXOJAILEH YepE3 TOUKY
NIEPECEYCHMS ITUX NPSAMBIX U TOUKY ¢ KoopauHatamu D(1;—-2).
3ananne Ne3.
B tpeyronsuuke ABC wu3BecTHBI KoopauHaThl BepiiuH: A(—3;3), B(5:1), C(6;-2).
a) CocraBbTe ypaBHeHHE CTOpOHBI BC .
0) YpaBHeHHE BBICOTHI ONYIICHHON U3 BEpIIUHBI A , Ha cTopoHy BC .
B) YpaBHEHUE MEAMaHBI, IPOBeIeHHON 13 BepuHbl C .
r) Uemy paBeH yroJi pH BepLIMHE TPEYrojJbHuKa A ?

3aganue Ne4.
2 2
Hccenenyiite v MOCTpONTE ypaBHEHHUE JIMHUKM BTOPOTO NOPsAJIKA: % + % =1
JOMAIIHEE 3AJIAHHUE Ne6.
«DYyHKUIMD)
Bapuanm Nel.
3aganue Nel.
(%)
Haiinute 3Hauenus pyHkuuu y =4' * 7 B TOUKax:
a) x=1,5 0) x=2 B) x = 2Xx,
3aganue Ne2.
Uccnenyiite GyHKINIO HA YETHOCTb.
17-x x’
a) y= 0) y=—"F77—=
) s NE
3aganue Ne3.

Ha wnHrepBanie x € (—16;22)3amana  QyHKOMsI, 3CKH3 KOTOPOW W300pakKeH Ha pPHCYHKE.
Omnpenenute HHTEPBAIBI BO3PACTAHUS U yOBIBAaHUS (DYHKITUH.



55\.

L,

——

. 4 II »
U I N
3aganue Ned.
Brraucnure npenensl.
2 2 2
1) limw 2) limf;m 3) 1imL1x+15
=2 x" —4x+3 =2 x"—12x+20 e Sx—12+x
4 2 2 3
4)1imx x ;|-x+1 S)Iimzx 4+5x 10 6)limx : 3x+210
xow x—2x" =5 oo 3x" —=2015 oo x" —4x+3
3aganue NeS.
Haiinute obnacts onpenenenust ynkuuu: f(x) = 2015x+2016 1 Xt 2;)21 6
X' —=x-
JOMAIIHEE 3AJIAHUE Ne7.
«IIpousBogHast pyHKIHN»
Bapuanm Nel.
3ananme Nel.
Brraucnure mpon3BoaHy0 QYHKINNI:
1) y =4arcctgx—5x’ —13 3) y=(x"+4x)-Inx
2) y=2c -2 13 4) y = ardex
X X 1+5x
3ananme Ne2.
Brraucnure npou3Boanyto u auddepeniman GyHKium.
—cin . 50F 413 _ . si
l)y:3x4+2x—5+55—x 2) y=sinx-5¢" +x +3x-2 3)y:M
x =2 Inx
3aganue Ne3.
Haiinute npon3BoAHYyIO TaHHBIX (PyHKIHIMA.
1) 2) 3) 4)
f(x)=Q2x+3-sinx)*  f(x)=€"*" Fx)=(x>+2)-e" > f(x) = arctg(2x)
(1+4x7)
3aganue Ne4*,
HaiinuTe npousBoiHbIE CIOMKHBIX (YHKITHIA.
D =Xt 2) f(x)=(3"*" =cos’2x)"  3) f(x)=In(arcsiny1—x?)
Ux? +3x-2
JOMAIIHEE 3AJIAHUE Ne8.
«IIpumMeHeHHe NPOU3BOIHOM K HCCIe0BAHUIO IPpaduKka GQYyHKIHI)
Bapuanm Nel.

3aganue Nel
Uccnenyiite pannyro ¢(yHKIuo MeTogamMu Au(p(EpeHIUaIbHOTO HCUUCIEHHS U HadepTHTE
JCKU3 Tpaduka.
y=x —6x>+9x+2
JOMAIIHEE 3AJAHUE Ne9.



3aganue Nel.

«HeonpeneaéHHbIA HHTETPADY

Haiitu HeonpeneleHHbIN UHTETpal.

1) [(6+15-4")dx

3aganue Ne2.

Bapuanm Nel.
1 3+3x% - 2x
2) | (3x* ———=+5)dx £} J e
Jor—3n e

Haiitu HeonpeneneHHbIN HHTETPAN, Mpeodpa3oBas auddepeHiman.

1) jsin(z —3x)dx

3amanue Ne3.

2) [edx 3) j

4) j V3 + xdx

dx
3—x

HaiiTn HeonpeeeHHbIN HHTETpajl C TOMOIIBIO 3aMEHBI IEPEMEHHOM.

1) I exe:_ de

3aganue Ne4.

x—1
—dx
) J-16x2+4

I/ICHOHBSYSI MCTOJA  HUHTCIPpUpPOBAHHA 110 4YaCTAM  BBIYHUCIIUTC  ClI CIIYIOH_II/Iﬁ HHTCIrpal:

[ (5x+3)cos3xdx

3aganue Nel.

JAOMAIIHEE 3AJAHUE Nel0.
«OmnpenesieHHbII HHTETPaJ»
Bapuanm Nel.

BrraucnauTe onpeneneHHbld HHTErpall.

1) j (Bx* —1)dx

3aganue Ne2.

T 0
2 x
7 3 xcos(=)dx

2) J.sinx-cosz xdx ) '3",[ (S)d
0 2

C moMOIIIBIO OTIPEIeIEHHOT0 UHTErpaia BEIYUCIUTE TUIOMIAAb (PUTYPBHI, OTPAHUYCHHOM
JaHHBIMU JTUHUAMU. Clienaite 4epTex.

y=(x+1)>, x—y+1=0

3aganue Ne3.

S

IPPP!

I[lo  merajmmyeckoMy  NPOBOJHUKY  IIPOTEKAET

N

—0 <—.q nekTpudyeckuii Tok. Cuiia TOKa B TNPOBOJIHHKE
!|. @ MEHSETCSI C TEYEeHHEM BpPEMEHM TI0  3aKOHY:
° o [(0=8+5 + 48 (4).

Onpenenure 3apsin

MIPOXOJISIINKA Yepe3 MOIMEePEeYHOe CeUeHHEe MPOBOJIHHUKA

/
‘,—. —Q 3a TepBble 5 cekyHn HaOmoneHui. (Ykazamue: Ons

onpedenenus BeIUYUHbl 3apa0a NpPoOX00Aue2o uepes

nonepeunoe ceueHue NPOBOOHUKA UCNONb3VUME HOPMYNIYy ONpedersiiouyio npoxXooAwull yepes

nonepevHoe cevenue npoeodHuKa S’Clpﬂ() 6 YCI0B8UAX NOCMOAHHO20 MOKA. (¢ = IAt . Cocmasvme

UHMESPATLHYIO CYMMY, Onpeoenume U0 onpeoeleHH020 UHMe2pala U 8blYUCTUmE e20)

JOMAIIHEE 3AZTAHUE Nell.

«IToHATHE KOMILJIEKCHOTO YHCJIA. I[eﬁCTBHH HaJl KOMIIVICKCHbIMU YUCJIAMH

3amanue Nel.
Pemnre ypaBHeHUS.

Bapuanm Nel.



2

a) 15x2 —15=0 6) x?+80:0 B) x? +2x+26=0

3amanue Nel.
Jlanbl KOMIUIEKCHbIE uncna: z, =1+2i, z, =-3+i, z; =—5+3i, z, =—2i . Haiitu:

(z,+2,)z, N
z=——-="—_ OnpeenuTe MHUMYIO U JICHCTBUTEIbHYIO YaCTh YHCIA Z .

Zy

3ananne Ne3.
Haiinure apryMeHT ¥ MOXyJb KOMIUIEKCHOIO 4YHUCIA: z =2+2i. 3anuiure 4YUCIO B
II0Ka3aTeJIbHOI U TPUTOHOMETPHUECKOH hopMme.

3.1.2. MeToanuyeckue MaTepuaJIbl.

WuauBuayanbHbIE TOMAITHAE 33JaHUs] IPUMEHSIOTCS IS 3aKPETIICHUS MPAKTUYECKUX HABBIKOB,
MOJIyYEHHBIX Ha TMPAKTUYECKOM 3aHATUM IO PEIICHUI0 YYeOHO-MPAKTUYECKUX 3ajad.
WuauBuayanbHble JOMAIIHUE 33/1aHUS BBIIOJIHAIOTCA OOyYarolIMMUCA B OTACIBHOM TETpaiu.
BrimaroTcss 3amaHus Ha TPAKTHYECKUX 3aHATHSAX, TEMAaTHKa KOTOPBIX COOTBETCTBYET TEMeE
3aganus. OOyuaroluecss JOJDKHBI B TEUEHHH CEMECTpa pEeryyspHO cJaBaTh TeTpaab C
PEUICHHBIMHU 3aJ]aHUSIMU  TIPETIOJIaBaTellio Ha TpoBepKy. K KOHIy cemecTpa KaKIbId
oOydJaromuiicss JODKEH HMMETh TeTpaab C IMOJHOCTHIO WJIM YaCTUYHO BBIMOJHEHHBIMU
3aIaHUSIMU.

Kaxxgas BbImonmHEHHas [oMallHss pa0oTa OLIEHMBAaeTCA MO NATH OanbHOM cucreme. B
3aBUCHUMOCTH OT IMOJHOTHI BBITTOJIHEHHOTO 33JIaHUs OOYYAIOIIUICS MMOTyUYaeT 3a KKyl padoTy
omleHky 2, 3, 4, 5. B koHIle cemecTpa MOJBOIUTHCS CPElHSAS OLIEHKA 3a BCE BBIMOJIHEHHbBIC
paboThl W TIEPEBOAMTHCS B PEUTHHTOBBIA Oamwr. Ecnmu cpemssis oneHka 3 To 0oOydJaromuics
nonydaer 6 0OamioB, eciu cpefHss oueHka 4, To oOydamoomuiics moiydaeT 8 OaisioB, e€ciu
CpeIHsis OIICHKaA 5, TO o0yuaronuiics moixydaer 12 6ayios.

Bce unauBuayanbHble AOMAIIHHUE 3a/laHUsl U BBINOJIHEHHBIE paOOThI XpaHATCA Ha Kaderape y
MIPETNo/1aBaTelIs.

3.2. KoMIuieKT BOIIPOCOB /ISl IPOBeIeHNs Onpoca.
3.2.1. CniucKH BONPOCOB 110 PA3JIMYHBIM TeMaM.
«Mampuuysl u onepayuu Hao Humu»
. Uro takoe maTpuna’?
. Uto Takoe equHUYHAs MaTpuIia? 3aruiiuTe mpumep.
. Kakyro matpuily Ha3pIBatoT TPaHCIIOHUPOBAHHOM ?
. Uto Takoe MUHOp omnpeaenuTens?
. Uro Takoe anreOpanyeckoe JONOIHEHUE?
. Kakyro matpuily Ha3bIBatOT HEBBIPOKICHHOMN ?
. Kakyro matpuity Ha3bIBarOT BBIPOXKIEHHON?
. Uto Takoe coro3Hast MmaTpuiia?
. 3anummre GopMyITy JUIsl COCTAaBICHUs OOpPaTHONW MaTpHIIbI.
«Cucmembvl TUHENHBIX A12€0PAUYECKUX YPAGHEHUTL)
. UTo Takoe OCHOBHAsl MaTpULla CUCTEMBI?
. Kakyro cucremy Ha3bIBatOT COBMECTHOM?
. Kakyro cucreMy Ha3bIBalOT HECOBMECTHOM ?
. Kakyto cucremy Ha3bIBalOT ONPEICTICHHON?
. Kakyro cucreMy Ha3bIBalOT HEONPEAEIEHHOMN?
. 3anumute popmyinbsl Kpamepa, 11 HaX0XKASHUSI PEIICHUS CUCTEMBI.
. B xakom ciyuae cucreMa UMEET €AUHCTBEHHOE PELEHUE?
. B kakom ciyuae cucreMa MMeeT MHOXKECTBO PELICHH?
. B xakom ciyuae cucreMa He UMEET peleHus?
«Iniemenmol 6eKMOPHOIL anzedpvL)

O 001N DN b W~

O 0 1IN DN K W~



1.
2.

Urto Takoe BeKTOp?
3anummuTe pas3yiokKeHUE BEKTOpa Mo OpTaM CUCTEMbl KOOPIUHAT.

3.Monynb BekTopa. 3anummure GopmMyiry.

4.
. CkansipHoe Mpou3BeIeHUE BEKTOPOB.

. BekropHoe nmpon3BeieHne BEKTOPOB.

. CMmelnaHHOE MPOU3BEICHNE BEKTOPOB.

. [Inomanp napasmienorpaMma, IOCTPOSHHOTO HA BEKTOPax. 3anuuure GopMyIy.
. O6bem nmapasuienenuneaa, IOCTPOCHHOT0 Ha BeKTopax. 3anumure Gopmyry.

O 0 3 O D

1
2

KOOp[[I/IHaTLI BCKTOpA, 3aJaHHOI'0 IBYMs TOYKaMHU.

«Anemenmol AHATUMUYECKOT ceomempuu Ha njlOCKocmu»

. OnpeneneHye TMHUM HA IUIOCKOCTH.
. OnpeneneHye TOUKH NEPECEUEHUs ABYX JIMHUH.

3.®opMmyIibl KOOPIMHAT CEPEAUHBI U UTMHBI OTPE3Ka.

4.
. YrinoBoii ko3 duiiuenrt.
. YToi Mexay NpsIMBIMHU.
. Kanonunueckoe ypaBHeHUE OKPY>KHOCTH, JUTUIICA, TUIEPOOITBI, TapaOoIIbI.

AN DN AW~ DA W~ AN DN AW~ N O\ W
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YpaBHeHUE MPSIMOI HA TUNIOCKOCTH B PA3IMYHBIX (hOpMax 3alHCH.

«@Dyukyua»

. Uro Takoe ¢pyHKIMS?

. Yci0Br€ 4YETHOCTHU U HEYETHOCTH (PYHKLIUU.
. O6nacte onpeaeneHus: GyHKIIH.

. Obnactp 3Ha4eHUS PYHKLINH.

. beckoneuno 6ombiias GpyHKIU.

. beckoneuno manas GpyHKIuUS.

«Ilpouseoonan pynkyuuy»

. OnpeneneHue MPoOU3BOIHON (PYHKIINH.
. [IpaBuna quddepeHunpoBanus.

. 'eomeTpruecknii CMbICI IIPOU3BOJIHOM.
. ®U3UYECKUN CMBICIT MPOU3BOTHOM.

. [Ipon3BoHas CIIOKHON (PYHKIINH.

«IIpumenenue npouseooHoil K ucciedosanuto pauka ynkyuuy

. InTepBasibl MOHOTOHHOCTH Tpaduka QyHKINH.

. DKCTPEMYMBI.

. Haubonpiiee n HameHblllee 3HaueHHe (PyHKLINU Ha OTPE3KE.
. lHTepBasibl BBIMYKIJIOCTH U BOTHYTOCTHU Tpaduka QyHKIHH.

. Touku neperuoa.

. Obmas cxema uccienoBaHus rpaduka GyHKINH.

«Heonpeoenennwtii unmezpany

. Onpenenenne HEONPEAEICHHOTO UHTErpaa.

. CBolicTBa HEoNpeAeNeHHOr0 HHTEerpasa.

. MeTo HEMOCPEICTBEHHOTO UHTErPUPOBAHUS.

. MeTon HHTErpUpOBaHUS 3aMEHOW MTEPEMEHHOM.
. MeTon uHTErpUpOBaHUS 110 YACTSM.

6. laTerpupoBaHre BHECEHUEM ITOCTOSTHHOTO MHOKHTEIS 10T 3HaK Auddepeniumana.
«Onpeodenennvlii unmezpan)

. Onpenenenne onpeaeIeHHOro NHTerpaa.

. ®opmyna Herorona—Jleitbuura.

. CBOICTBa ONIPEAEICHHOTO UHTETpaa.

. 'eomeTpuueckuii cMbICT ONPENEIEHHOTO HHTETpaa.

. Beraucnenue miomaan Guryp ¢ mOMOIIBI0 OMPEIeIEHHOTO HHTerpaa.
. OU3NYECKU CMBICI OIIPEIETIEHHOTO UHTErpaa.



«KomIuiekcHble 4uc/iay
Ob11ee onpeeneHne KOMIJIEKCHOTO YUCIa.
Monyib 1 apryMeHT KOMIUIEKCHOTO YHCIIa.
3. TpuroHomerpuyeckas U MoKazaTenbHas popma 3arucH.

N —

«In¢depeHnnanbHbie ypaBHEHHS IEPBOT0 MOPSIAKA
OO1ue cBeZieHus U ONpeeieHHe.
O0miee u yacTHOE pemeHue TudGepeHaIbHOr0 YpaBHEHUSI.
JubdepeHimanbHpie YpaBHEHUS ¢ Pa3IeISIFOLIMMUICS IEPEMEHHBIMU.
Jlunelinpie HEOAHOPOAHBIE MU epeHnnanbHbIe ypaBHEHHUS.

BN W N -

«AudepenunaibHbie ypaBHEeHUsS] BTOPOTO MOPSIIKA»
OGriee onpeseeHue.
OO111ee ¥ YaCTHOE pELLIEHUE.

N —

3.2.2. MeToauyecKue MaTepuaJbl.

[TpuBeneHHbIE BONPOCH HMPUMEHSIOTCS Ui NpPOpabOTKM TEOPETUYECKOro Marepuana mpu
MOJArOTOBKE K IPAKTUYECKOMY 3aHsTHIO. [IpM moMomM npHUBENEHHBIX BbIIIE MPOBOAUTCS
INUCbMEHHBIN ONPOC 00YYAIOUXCS B ayAUTOPUU HA MPAKTUYECKOM 3aHATUH. M3 mpuBeeHHOTro
NepEeyHsl BOIPOCOB COCTABIISIFOTCS OuieThl. Kaxkaplli oOydaromuiics moyiyd4aeT CBOMl BapHaHT.
OTBetbl 00yyaromuecs: 3aIUChIBalOT Ha OJaHK oTBeTOB. Ha BhINOIHEHHE 3aJjaHUs OTBOJUTHCA
He Oonee 10 MUHYT.

Kaxnas BeinosHeHHas padora oneHuBaercs ot 0 10 2-x 6asios.

Cnucku BONpoCOB XpaHATCA Ha Kadeape y npernojaasarens. Kaxapiii oOydaromuiics mojydaer
CIIMCOK BOIPOCOB 10 OINpeIeIeHHON TeMe 00y4arolecs MojyyaroT BMECTE C MHIUBUAYaIbHBIM
JIOMAIITHUM 33JJaHMEM COOTBETCTBYIOIIEH TEMBI.

Ilpumep dunema c gonpocamu 6b10a8aeMblMu CHYOCHMAM.

Mampuuybt u onepayuu Had Humu.
Bapuanm Nel
1. Yro Takoe maTpuna’?
2. Uto Takoe equHUYHAs MaTpuIa? 3auiiuTe mpumep.
3. Kakyro MaTpuily Ha3bIBalOT TPAHCIIOHUPOBAHHOM ?

3.3. KoMIuIeKT 3a1aHnii K KOHTPOJIbHBIM padoTam.
3.3.1. Tembl ¥ BApMAHTHI 32JaHMI1 VIl TPOBeeHUs] KOHTPOJIbLHBIX PadoT.

KOHTPOJIBHASI PABOTA Nel
«DJIEMEHTHI JIMHEHHOW AJITEBPHI»

Bapuanr Nel.
I 1 -2 0 1 0
3adaua Nel. Haitnure matpunty C = AB+2D, ecnu A= , B= , D= .
3 6 -2 5 2 3
3aoaua Ne2. Haiinure npon3BeieHUE MaTPULL.
F=M-N-=? S=G-H-?
1 8 5 _3 4 2 -3 3 =2
A y=l3 —2| N= . By G6=lo 4|, m=|5 -3
4 -2 3
5 -3 7 -1 3 2

3aodaua Ne3. Berunuciure onpeaenanTeN MaTPHIL.



1 8 5 10 1 1 0
A) A=|3 -2 B)B:[ ) 5) B)C=0 -5 2
5 -3 -3 0 -1

-1 5
3aoaua Ne4. CoctaBbTe MaTpuily oOpaTHYO K Matpuiie W, ecnmu W = ( 5 0] .

3aoaua Ne5. Pemute cuctemMy ypaBHEHUH ¢ momoinbio hopmya Kpamepa.
-x+y+7z=10,
y+z=1],
xX+y+z=12.
KOHTPOJIBHAS PABOTA Ne2
«DJIEMEHTbBI BEKTOPHOM AJICESPAI M JIMHEUHOH TEOMETPHUH HA IIJIOCKOCTH
BapuanT Nel.
3aoaua Nel.

B npocTpaHcTBe 3a/1aHbl KOOPIUHATHI YETHIPEX TOUYEK, 00Pa3yIOLIUX MUPAMUY U SBIISIOIINECS
ee BepmmHamu: A(1;2;1), B(—1;5;1), C(-1;,2;7), D(1;5;9).

a) Haiigute koopauHaThl BEKTOPOB AB , AC , AD.

0) 3anumuTe pa3noKEeHUe BEKTOPOB AB, AC , AD, 1o OpTaM CHCTEMBbI KOOPAHHAT (i , ju
k).

B) Haiigure Moty BeKTOpoB AB , AC , AD.

r) Haiigute yrosn Mexay BEKTOpamu AC u AD.

n) Haiiqure mmomans rpaaun ABC (ydects, uto rpanb ABC 00pa3yroT 1Ba BEeKTOpa AB u
AC).

e) Beruncnure o6bem nupamunsl ABD .

3aoaua No2.

Janbl Bepmmabl Tpeyronsauka ABC : A(-2;4), B(3;1), C(10;7).

a) CocTaBbTe ypaBHEHHE CTOPOHBI AB .

0) CocraBbTe ypaBHeHHe Meanansl CM .
B) CocTaBbTe ypaBHEHHUE MPSAMOI TMPOXOIAIICH Yepe3 TouKy M ¥ MepreHIuKyIIpHO CTOPOHE
AB.
3aoaua Ne3.
Haiinure TOuYKy mnepeceueHus ABYX JIMHHUW, €CJIM YpPAaBHEHHE NEPBOM JIMHUM HMMEET BHJ:
—x—y—2=0, a ypaBHeHHe BTOPOI JIMHUU UMeeT BUI: 3x—)y+2=0.
KOHTPOJIBHASI PABOTA Ne3
«Dynkyus. I[Ipeden u npouzeoonas gyukyuu. llpumenenue npouzso0HO

Bapuant Nel.
3ananme Nel.
Brraucnure npenensi:
3x* —2x+1 . x—4 4x° +3x* —1
l. Iim—— 2. lim————— 3. Iim————
=1 X +dx+1 x4 x? +3x-28 0 14+ 2%° —3x
2
4 lim 2x°+ 33x 25
oo 1 -7x" =3x
3ananme No2.
Brruncnute mpon3BoAHBIE TaHHBIX (QYHKITUH.
5
a) y=5x* —cosx+4Inx 6)y=3\/?——6+1 B) y=(4x" +2)e"
X

3aganue Ne3.



Haitnure muddepenmuan gpynkmun: y = In(3x® —4cosx)
3aganue Ne4.

. 1
HaiinuTte nHTEpBaIbl MOHOTOHHOCTU (DYHKIIUU: ) = §x3 —2x> —5x+14

3.3.2. MeToanuyeckue MaTepuaJIbl.

KonTtpomnbHble paboThl MPUMEHSIOTCS IS 3aKPEIUICHUS] MPAKTUYECKUX HABBIKOB IO KaXIOMY
W3y4YEeHHOMY OJIOKY M CHCTEMaTH3allMM HW3Y4eHHOTO Marepuana. KOHTposibHbIE paboThI
HpOBOI[SITCSI Ha HpaKTI/I‘-IGCKOM 3aHATHUHA. Ha BBIITOJIHCHUC KOHTpOHBHOﬁ pa6OTBI OTBOAUTHCA 1
yac. B 3aBUCUMOCTH OT TOJIHOTHI BBINTOJIHEHUS, KOHTPOJIbHAs padoTra oreHuBaercs oT 0 10 4-x
0aioB.

Bce 3aganus 11 nmpoBeieHUsT KOHTPOJIbLHON pabOThI XpaHATCs Ha Kadeape y nmpernogaBaTess.

3.4. KoMIuieKT BONPOCOB K KOJUVIOKBUYMAaM.
3.4.1. TemaTuKka U epeYHH BONPOCOB.

Bonpocsl k ko/u10KBUYMY Nel.

«OCHOBBI JTUHEHHOH aJaredpbI»
1. Matpuubl (obwee onpedenenue, d1eMeHm MAMPUYLI, PAMEPbl MAMPUYbL, 3ANUCAMD
npumepbl, 21A6HA OUACOHANL MAMPUYDLL, PAGHbIE MAMPUYbL, KEAOPAMHASL MAMPUYA, eOUHUYHAS
mampuya, Hy1eeas Mampuyd, mpaHCHOHUPOSAHHAS MAMPUYa).
2. [leiicTBUSI HajJ MATpULAMU (ClodCeHUe Mampuy, GblYumanue Mampuy, YMHONCEHUE
Mampuybl HA YUCTO, YMHONCEHUE MAMPUY, NPOBEPKA YMHONCEHUS MAMPUY,).
3. Ob6patHasi MaTpuua (8blpodicOeHHble U HEBbIPOICOCHHbIe MAMPUYblL, COIO3HAS MAMpuya,
meopema «06 0opamuol mampuyey, popmyna o0 COCMasieHuss 00PamHoOU Mampuybwl).
4. Onpenenurenu (odwee onpedenienue onpederumens, cxema HAXONHCOEHUs Onpeoeumens
nepeoco NOpPsOKA, CXema HAXOHCOEHUs Onpeoenrumess 8Mmopo20 NOpsAOKd, CXema HAX0HCOEHUs.
onpedenumens mpemve20 NOPAOKA, CE0UCMBA onpedeiumens, MUHOD, alcedpauieckoe
OdononiHenue).
5. Cucremsbl JuHEHHBIX ypaBHeHMili (oOwee onpedenenue unu npumep, Kod3pduyuenmol
cucmemvl, c60000HbIE UTIeHbl CUCHEMbL, HEeU38ECIHble CUCEMbl, OCHOBHASL MAMPUYA CUCTNEMbL,
gekmop cmoabey Heuz8eCMHbuLX, 6eKmop cmojbey C80000HbIX UYNeHO08, MampuiHdas dopma
3anucu cucmemol).
6. CoBMeCTHOCTH JIMHEHHBIX CHCTeM YPaBHeHUH (coemecmuas cucmema ypasHeHull,
HeCo8MeCcmHas cucmema ypaeHeHuil, OnpeoeileHHds. U HeoOnpeoeneHHas CUcCmema ypagHeHuil).
7. PemieHue cucreM JIMHEHHBIX YPABHEHHH C TpeMsl Hem3BeCcTHbIMHM MeToaoM Kpamepa
(popmynvr Kpamepa, eouncmeennoe peutenue cucmemvl, 6€CKOHEUHOE MHONCECNEO peuleHuUl,
omcymcmeue peuleHus y CUCmembl).
8. OnHoponanble cucTeMbl YPaBHeHUIl (0Owee onpedeneHue, Hynegoe peuieHue, meopema «o
CYUIecCmeoB8aHuL He HY1eblX peuleHuli 0OHOPOOHOU CUCTEMBLY ).

Bonpocs! k ko10KkBHYMY Ne2.
«OCHOBBI BEKTOPHOM aJredOpbl 1 AHATUTHYECKOH reoMeTPUum»

1. Bekropsl (obwee onpedenenue, 0003HaAYeHUs GEKMOPOS, eOUHUUHBIL 6EKMOp, Opm,
KOJLIUHeapHble 8eKmopa, KOMIIAHAPHbLE 6EKMOPA, PAGHbIE BEKMOPA).

2. JIuHeliHble omepanMu HaJl BEKTOPAMHU (ClodiceHue 6eKmopos, Npasuio mpeyeoibHUKd,
NPAasuUIo NApaiesoepamma, GblYUmMaHue 6eKmMopos, YMHONICEHUE 6eKMOPA HA YUCTO).

3. KoopanHaThbl BeKTOpa (3anuwiume pasnodceHue eKmopa no opmam KOOPOUHAMHBIX Ocell,
KOOPOUHAMbL 8eKMOPA, OPpMYNa O BbIYUCTIEHUS MO0 8eKMOPd, KOOPOUHAMbL 6eKMOPA NO
08YM MOUKAM, Oelicmeus HA0 BeKMOpaMU NpeOCMmAaBIeHHbIMU 8 KOOPOUHAMHOU ¢hopme:
Cll0JICeHUe, BbIYUMAHUE, YMHONCEHUE HA YUCTO, VCI08Ue KOITUHEAPHOCIU 86EKMOPOS).

4. CraasipHoe nmpou3sBeaeHue (0Oujee onpedenenue u 0b603HaveHue, 3anucams 0ouio hopmyny
u hopmyny uepesz KOOpOUHaAMvL BeKMOPO8, PopMYIa OJisi ONPEOeNeHUS YeNad MeHCOY BeKMOPaMU).



5. BexTopHoe npou3sBeaeHune (0dwee onpedenerue u 0003Ha4eHue, 3anucams oowyo Gopmyay
u ghopmyny uepesz koopounamul, popmyna nIOWaAOU NAPAINEL0SPAMMA U MPEY2ONbHUKA).

6. CmemanHoe npousBenaenue (oouee onpedenerue u 0003HaA4eHUe, BbIUUCTEHUE CMEULAHHO2O
npousgedeHus, 00vem napaiieienunedd U NUPamuobsl).

7. CucreMa KOOPAMHAT HA ILUIOCKOCTH (NpAMOY20NbHASL cucmema KOOpOUHam, paccmosiHue
Medcoy 08yMsL MOYKAMU, KOOPOUHAMbL cepedunbl ompesKd, obujee onpeodeiienue JTUHUU HA
NIIOCKOCMU, MOYKU nepeceyeHus TUHULL).

8. YpaBHeHue mnpsiMoii ¢ YyrioBbIM KO3YpuuUHMEHTOM (3anucams ypasHeHue, Yer080u
Ko3ghhuyuenm).

9. O01mee ypaBHeHHe IPSIMOI (3anMcaTh YpaBHeHHe, YIUI0BOH K03 puumeHT).

10. YpaBHeHue npsiMoii npoxojasinieil yepe3 ABe TOYKH M YPaBHEHUE NMPSIMOM MPOXoasiiei
yepe3 AAaHHYI0 TOYKY C 3aJaHHbIM YIVIOBbIM K03duuuentoMm (3anucamsv ypasHenue u
00BACHUMb CMBLCT BXO0AWUX 8 He20 KO puyuenmos).

11. YcioBue mnapaiielbHOCTH M TNEPHEHIMKYJISIPHOCTH MNPSAMBIX (3anucamv ypagHeHUs.
coomeemcmaylowjue YKa3aHHbIM CIYYaAsAM U 00BbACHUMb UX CMBIC]L).

Bonpocel k ko/Lu10KBHYMY Ne3.
«DYyHKIUD

1. ®yukuus (Obwee onpedenenue, 0OCHOGHbIE NOHAMUSL. 001ACMb ONpedeienus,, 001acms
3HAYeHull, YemHOCMb PYHKYUU, 803pacmaHue u yovleanue QyHKyuu).
2. BeckoHe4yHO 00JIbIIAs H OeCKOHEYHO MaJasi pyHKIUsI (001Iee onpeaeIcHHEe, TEOPEMBI O
0EeCKOHEUHO OOJIBIION U MaJOH (PYHKIHUSX).
3. [IpousBoanas ¢pyHkuum (0dwee onpedenenue, 0OCHOGHblEe Npasduia OupgpepeHyuposanus O
CYMMDbL, PAZHOCU, YMHONCEHUSL U OCLeHUL).
4. @u3nYecKuil U reOMeTPUYECKNl CMbICJI TPOU3BOIHOM.
5. IpousBoaHas cjaoxHoi GyHKIMHU (hopmyna 05t HAXOHCOEHUs. NPOU3BOOHOU CLONCHOU
Gdynxyuu).
6. Onpenesienne BO3pacTaHus ¥ YObIBaHUS (DYHKIIUM C TOMOIILIO POU3BOAHOM (meopemvl
0 603pacmanuu u YOblaHuu PYHKYUU, MOUKU MAKCUMYMA U MUHUMYMA).
7. OnpenesieHne HHTEPBAJIOB BHIMYKJIOCTH M BOTHYTOCTH rpaduka GyHKIUH ¢ TOMOIIBLIO
npousBoaHoI (Teopemvl 0 binyKIOCMU U BOCHYMOCIU, MOYKU nepe2uda).
8. AcumnToThl K rpaguKy QPYHKIUHU (8epmuKaivbhbie U HAKIOHHbIE ACUMNMOMbL).

3.4.2. Metoguyeckue MaTepuaJbl.

KonmokBuyM mnpuMeHATCS Ui 3aKpEIUIEHUs TNPONAECHHOIO TEOPETUYECKOTO MaTepHala.
KonnokBuymM npoBOaUTHCS Ha MPAKTUUECKOM 3aHSTHUHU B BHJIE OIPOCa KaXI0ro 00ydyaronierocs
[0 TPEJCTABIECHHBIM IEepedHsM BomnpocoB. Ha mposeneHue ompoca orBoauthbes 30 MUHYT.
Kaxnaplii oOyvaromuiics moiay4yaeT MO TPU BOIpOcCa U3 MEpPEYHsl COOTBETCTBYIOIIEH TeMbl. B
3aBHCHUMOCTH OT IOJIHOTHI OTBeTa o0yyaromuiics nomydaet ot 0 1o 4-x. bannos.

OOyuaroniyiecs NOIY4arOT CHUCOK BOIPOCOB IO 3aBEPUICHUI0 U3YUYEHHs] COOTBETCTBYIOILEIO
610Ka.

Crnucku BOIIPOCOB XpaHATCs Ha Kadenpe y mpernoaaBaress.

3.5. TecToBbI€ 3a1aHUA

3.5.1. Tect
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2. OnpejenTe pa3Mep MATPHIbI A = _45 g g
2 2 0
> -1 4

DA

Z)AEKE

3)A;z

4HA,

3. OnpeneanTesb 3T0:

a) Yucao
0) Marpura

B) MHOXECTBO

I IS IS B

r) IlociaenoBarenbHOCTH

4. Ilopsinok onpeaeanTesas — 3TO:

a) /lnana3oH 3Hau€HUH €ro SJIEMEHTOB

0) 3nauenue

B) UncJ10 €ro CTpPOK U CTOJIOI0B

r) Cymma UHEKCOB MEPBOTO AJIEMEHTA MEPBON CTPOKHU

5. Touka NpUHAAJIEKUT MJIOCKOCTH TOJBKO B TOM CJy4ae, KOraa

a) [IpoBen€HHBIN yepe3 3Ty TOUKY BEKTOP MapajiesieH BEKTOPY HOpMalu
0) IIpoBenénnblii Yyepe3 3Ty TOYKY BEKTOP NepHEeHAUKYJISIPEH BEKTOPY HOPMAJIH

B) [IpoBen€HHbII uepe3 3Ty TOUKY BEKTOp JISKUT Ha KOOPAUHATHON OCH

r) [IpoBen€nHbIi Yepes 3Ty TOUKY BEKTOP U BEKTOP HOpMaJIH 00pa3yloT MapauieorpaMm

6. Eciu BTOpasi M TpeThsl KOOPAMHATHI HANIPABJISIIONIET0 BEKTOPA NMPSIMOii B IPOCTPAHCTBE
PaBHBbI HYJI10, TO JIUIIHUM SIBJISIeTCH BbICKA3bIBaHHE:



a) B 3HameHarene COOTBETCTBYIOLIETO YpaBHEHUs IPSIMOM Oy1yT HYJIN
0) IIpsiMas mepneHuKyIspHa MIockocTH yOz

B) IIpsamas nepnenaukymispHa ocsm Oy u Oz
r) Hanpasasiioniuii BeKTOp nepecTaér 0bITh HANPABJIAIOINIAM

7. Burumcanre npegen lim,._
A) 250

b) «©

B)O

Nl

40

3l

8. Boruncaure npenea lim,__ (6 —

A)0 B)-34 B)1 16

)

9. Kakoe BbICKa3bIBaHNeE SIBJIAETCS JHUIIHUM IpU ONPEeACJICHUHA ABYX PaAaBHBIX BeKTOPOB?

HamnpagneHsl B 0JIHY U Ty %€ CTOPOHY
[TapannensHbl

Hwmerot paBHbIE JJIHHBI

I R R B

OnuceIBaIoT OJAHO U TO XK€ (I)I/ISI/I‘—ICCKOC SIBJICHHUC

10. BeKTopbl Ha3bIBAKTCHA KOJJIHUHECAPHBIMHA, €CJIH

~
a) MIx cymMMa paBHa HYJIIO
¥ .
0) OHHu pacnoJ/ioKeHbl HA OIHOM MJIM MapaJlJIeJIbHbIX NPAMBIX
~
B) OHM ciy’kaT IMaroHaIsIMH Mapaijenorpamma
~

r) OHU NepIEeHIUKYISPHBI

11. Y xkakoii U3 KPUBBIX BTOPOI0 MOPSAKA TOJBKO OIHA AUpPeKTpHuca?

Dnnuric
[Tapabona

l'unepOona

I IS B B

Hu y ogHOl, y Beex 10 1B€ JUPEKTPUCHI

12. Kakoe 13 NOHSITHII He UMeeT OTHOLIEHHUS K IJLIMICY?



a) OKCLEHTPUCHUTET,
0) ACHMIITOTBI,

B) Paccrosnue ot Touku 10 ¢okyca,

I I R B

r) MeHnbIast och.

13. ApryMeHT KOMILJIEKCHOT'0 YHCJIA ITO:

pacCToOAHUE OT HadaJla KOOpJAWHAT 10 TOYKHU, B BUAC KOTOpOfI 0To6pa>KaeTc;1 KOMIIJICKCHOC

YHUCJI0

MHUMas CJUHHIa

i+

caMo KOMILJICKCHOE YMCIIO Oe3 yuéTa 3HaKa

yTOJI, KOTOPBIA PAINyC-BEKTOP OT Havaiaa KOOPAUHAT 10 TOYKH, B BUJIE KOTOPOU
0TOOpaXkaeTcst KOMIUIEKCHOE YHCII0, 00pa3yeT ¢ ocbio Ox

14. K 3anucu KOMILIEKCHOIO YHCjIa B TpI/IFOHOMeTpI/I‘{eCKOﬁ (])opMe HE€ HMEE€T OTHOIIICHUSA

~
APTYMCHT KOMIIJICKCHOI'O YHCJIa
v o
CyMMa KOOpAHWHAT TOYCK, B BUJAC KOTOPOU OTOGpﬂ)KEIGTCH KOMIIJICKCHOC YHCJIO
~
MOAYJIb KOMIIJICKCHOT'O YUCJia
~

MHUMas €JUHHIa

15. lIpon3Boanas pyHKuuH

q, €08(x+3)—xsin(x+3 )

6. rsinlx+3 )+7
sin(x+3)

B.

r sin(x+3)—xcos(x+3 )

O9x+5
fl)=—2
16. IIpon3Boanas pyHkuuH x-10 paBHa
9 95
o (x=10) 5. 9ln(x-10) s (x—10)

f(x)=xcos(x+3)+7

paBHa

Sx
. (x=10]
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17. OnpenesieHHBbI HHTErpaJ —4 paBeH

a. 0 ie;—e" B. G+e r. 2¢

2 3dx

00—

18. HecoOcTBennblii uuterpan’ X pasen

19. Pacnipenesienne TUCKPETHOM CJIy4aiiHOH BeJIMYNHBI X 3aJaHO TA0JIHIeH
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20. BeposiTHOCTB, YTO KYOMK ynajer Ha rpaHb " 5 ", IPH YCJIOBHM, YTO BbINA/IET HeYeTHAsA
rpaHb, paBHa

1
r. 6

®
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3.5.2 Meroau4eckue MaTepHaJIbl

[Tonnbiii 6aHK TecTOBBIX 3aaaHuil HaxoauTcs Ha Kadenpe u B DMOC «Moodley.
CTyAeHTHI MOTyYaroT TeCTOBBIC 3aJaHus (BbIONHI0TCA B TeueHue 30-60 muH. B 3aBucumMoctu
OT KOJINYECTBA BOIIPOCOB).

[Ipr mpoBeneHUN TECTHPOBAHWS HE pa3penaeTcsl MOJIb30BATHCS MPEAMETAMH COTOBOW CBSI3H.
KHuru, cnpaBouHas IuTepaTypa, JUYHBIE 3alHCH, a TaKKe JIOOble Opyrue Marephaibl, 3a
UCKITFOUEHHEM O(UITHAIFHO JTO3BOJICHHBIX, HE JOJDKHBI HAXOMUTHCA HA CTOJIE 0Oydaromerocs,
NOJIb30BaThCsl UMM He paspemraercs. i MOJ0XKHUTENbHOM OIIEHKM HEOO0XOIMMO MHpPaBUIBHO
BBINOJIHUTH MUHUMYM 50 % Tecta). Tect nmpoBepsercs mpenojgaBaTesieM B pPyYHOM PEKUME, U
OLIEHKa COoO0OIIaeTcss CTYACHTY HE IIO3/IHee 3aHATHs CIEYIOLIero 3a TeM, Ha KOTOpPOM
IPOBOAMIICS TECT.

3.6. KoMIiIeKT BOIIPOCOB K 3K3aMeHY.
3.6.1. Teopernyeckue BONPOCHI M IPUMEPHBIE 3a1a4M U1 IK3aMeHa.

TEOPETHYECKAS YACTD.
1. Matpuusl (onpedenenue, pazmepvt Mampuybsl, paghuvie MAmpuybl, K6AOPaAmHas mMampuya,
2N1a8HAsl OUALOHATIb, COUHUYHAS U HYIe8as Mampuyd, mpaHCnoHUpOBaAHHASL MAMPUYaQ).
2. JleiicTBUSL HaJ MATpMUAMHU (ClodiceHue Mampuy, 6blYumanue Mampuy, YMHONMCEHUE
Mampuybl HA YUCIO, YMHONCEHUE MAMPUY, NPOBEPKA YMHONCEHU MAMPUL,).



3. O0paTtHasi MaTpUIA (BbIPONCOCHHbIE U HEBLIPONCOCHHbIE MAMPUYbl, COI3HAS MAMpUYd,
meopema «06 0bpamuol mampuyey, Gopmyna 0iisi COCMAGIeHUs. 00PAMHOU MAMPUYDBL).

4. Onpeneantenu (onpedeieHue, cxema HAXONCOEHUsT ONpederumenss nepeoco NopsoKa, cxema
HAX0XCOEeHUs. onpedenumens 6Mopo2o NOPAOKA, CXeMd HAXONCOEHUs. onpedenumens mpemvpe2o
nopsioKa, c8oUCMBA onpeoeiumens, MUHOP, areebpauieckoe 0ONOIHEHUe).

5. CucreMsbl JUHHEHHBIX ypaBHeHMil (oOwee onpedenenue uiru npumep, Kodppuyuenmol
cucmemvl, C60000HbIE UNEHbL CUCHEMbl, HEU3BECMHble CUCHEMbl, OCHOBHAS U DACUUPEHHAS
Mampuya cucmemsvl, 6eKMOp CMonbey Heu38eCmHblX, 6eKmop cmojbey c80000HbIX YEeHO8,
mMampuuHas hopma 3anucu CUCmeMbl).

6. CoBMecTHOCTH JIMHEHHBIX CHCTEM YPaBHeHUH (coemecmuas cucmema ypasHeHull,
HeCco8MeCmHAs CUCHeMAd YPABHeHULL, ONpedeNeHHAsl U HeONPeOeleHHAsl CUCMEMA YPAGHEHUIL).

7. PemieHue CHUCTEM JIMHEHHBIX YpaBHEHHMH ¢ TpeMs Heu3BecTHbIMH MeroaoM Kpamepa
(popmynvr Kpamepa, eduncmeennoe pewieHue cucmemvl, OECKOHEUHOE MHONCECHEO peuleHull,
omcymcmeue peueHus y CUCmembl).

8. OnaHoponnbie cucTeMbl ypaBHeHMil (onpedenenue, Hynesoe peuieHue, mMeopema «o
CYUecCmBoB8aHUL He HY1eGbIX peuleHull 0OHOPOOHOU CUCTIEMbLY).

9. BekTopsl (onpedenenue, 0603HaAUEHUsL BEKMOPOB, OUHUUHDIL GEKMOpP, OPM, KOLIUHEAPHbIe
8eKmMopa, KOMNIAHAPHbLE BEKMOPA, PABHBLE 8EKMOPA).

10. JIuHeliHble omepamuM HAJA BEKTOPaAMHU (ClodiceHue 6eKmopos, Npasuio mpeyeoibHUKd,
APAasUIo NaApaiiesozpamma, Gbl4UmaHue 6eKmMopos, YMHONCEHUEe 6eKMOPa HA YUCTO).

11. KoopauHathl BEeKTOpA (3anuuiume pasiodxcenue 8eKmopa no opmam KOOPOUHAMHbBIX ocell,
KOOpOUHAMbL 86eKMOPA, OpMYna O bIYUCTIEHUS MO0 8eKMOPAd, KOOPOUHAMbL 6eKMOPA NO
08YM MOYKAM, OeUCmSUs HAO GeKMopamu, NpeoCmAasleHHbIMU 6 KOOPOUHAMHOU ¢hopme:
Cll0dICeHUe, BbIYUMAaHUE, YMHONCEHUE HA YUCTO, YCL08Ue KOITUHEAPHOCMU 86eKMOPOS).

12. CkauasipHoe npousBeaeHue (onpeodenenue u 0603HaueHue, 3anucams 00wy Gopmyny u
Gdopmyny uepes Koopounamsl 6eKmMopos, hopmyna 0 onpedenreHus yeia Mexicoy 6eKmopamuL).
13. BekTopHoe npousBeneHue (onpeoenenue u 0003HAYeHUe, 3anNUCAmb 00WYIO Gopmyry u
Gdopmyny uepes koopounamsl, hopmyna nioOwaoUu NApaLLe0cPaAMMAa U mpey2oibHUKA).

14. CmemanHoe mnpousBeneHue (onpedenenue u 0003HAUEHUE, BLIYUCICHUE CMEULAHHO20
npouseedeHus, 00vem napaiieienuneod u NUPamuobl).

15. Cucrema KOOPAMHAT HA MJIOCKOCTH (NPAMOY20NbHAS CUCMEMA KOOPOUHAM, pACCMOAHUE
MedHCOY 08YMSL MOYKAMU, KOOPOUHAMbL CEPeOUHbL Ompe3Kd, onpedeneHue TUHUU HA NI0CKOCHU,
MOYKU nepecedenuss TUHULL).

16. YpaBHeHue NpsIMOii HA IJIOCKOCTH (3anucamo pazuvie opmbvl 3anuUc yPaAGHeHUs NPAMOU.
VPaHeHue NPSIMOLL ¢ Y2lo8biM KOdpduyuenmom, obujee ypasHenue npsmoll, ypasHenue npsamou
npoxoosuell uepez 08e MOUKU, YPABHEHUE NPAMOU C 3A0AHHLIM Y2l08bIM KOIDduyuenmom u
npoxoosueli uepe3 OAHHYIO MOYKY, OOBACHUMb HA3HAYEeHUe KOIPDUYUeHmMOo8, 8X00AUuuUx 6
VpaeueHus, yenosou Kodghgduyuenm).

17. ¥Yroa mexay npsiMbIMU. YCJI0BHE NAPALIeIbHOCTH U MEPNEeHINKYJISIPHOCTH NMPAMbIX
(Banuwume gopmyny Ona onpedeneHus yena medxtcoy HNpAMbIMU, O0OBACHUME HAZHAYEHUE
K03 puyuenmos, 6xoosawux 8 Gopmyny, 3anuwume Yciogue, Npu KOMOPOM 08e Nnpsimvle
nepneHOUKYIAPHbL U NAPAJLIeNIbHbL).

18. ®dyukuus (onpedenenue, obnacme onpedenenus yHkyuu, obracmv 3Ha4eHUu QYHKYUU,
yemHocmsb QYHKYUU, 6o3pacmanue u yovieanue hyHKkyuu).

19. Ilpenea ¢pynxuum (onpeoenenue no Ieiine u Kowwu, beckoneuno 6onvuias u 6ecKoHeuHo
manas pyuxkyus, meopemvl 0 6€CKOHEUHO OOILULUX U OECKOHEUHO MAbIX PYHKYUSX).

20. IlpomsBoanass (QyHKUMU (onpedeneHue, GblYUCIEHUE NPOU3BOOHOU,  BbIYUCIEHUE
NPOU3BOOHOU CIONCHOU PYHKYUU, 2eOMEeMPUYECKULL U PUUYECKULL CMBICTT NPOUZBOOHOLL).

21. IlpuMeHeHHe NPOM3BOIHOI K HccaeqoBaHUI (GYyHKUUU (803pacmanue u yoOvleaHue
@dynkyuu (meopema — oocmamouHoe Yciogue), IKCMpemMym QYHKYyuu, mouku MAaxcumyma u
MUHUMYMA (DYHKYUY, meopemvl (00ocmamounoe U HeoOXooumoe Yclosue), BblNYKIOCHb U
6802HYMOCMb PYHKYUU, MOUKa nepeauda).



22. Heonpenesennsblii unterpan. (/lepsooopasnas gyukyuu, onpeoeieHue HeonpeoeieHHoco
ummezpana, ceolcmea uHmezpaid, mabdauya UHMezpanos).

23. Onpenenennblii uHTErpana (Onpedenernue, c80UCMEa ONPedeeHHO20 UHmMezpad,
eeomempudeckuil u Qpuzudeckuti cmuici, popmyna Hetomona — Jletibnuya, eviuucienue
niowaoell nioCcKux gueyp).

24. KomniekcHble yucaa (obwee onpedenenue, MoOyib U ApeYMeHM KOMNIEKCHO20 YUCd,
MPUSOHOMEMPULECKAsL U NOKA3AMENbHAS (popMma 3anuctt)

25. IndpepenunaiibHbie YpaBHEHHs NMEPBOro mopsiaka (oowue ceedenus u onpeoeneue,
obwee u yacmuoe peuierue OuphphepeHyuanbHo2o ypasHenus, oup@epenyuaivhsvlie YpasHeHus ¢
PA30eIOWUMUC  NePeMEeHHbIMU, OOHOPOOHble Oup@epeHyuaivhvlie YPAGHeHus, JTUHelHble
HEOOHOPOOHble OughghepeHyuanvrbvle YpasHeHUs)

26. uddepennnajibuble ypaBHEeHUs] BTOPOro nopsiika (oowee onpedenenue, ooujee u
yacmuoe peuileHue)

INPAKTUYECKAS YACTb.
(IIpumepHbBIil NepeyeHb 3a1a4)

-3 5 7 3
1) Jaubl matpunsr: 4 = ( j, B :( } . Haitnure matpunty C, paBayto: C=34—-25.

0 1 2 -1
7 9 I 0 1
2) BeruucinuTe onpeaeanTend MaTpuil: a) A :( 3 J ,0) 4= 0 3 21
-2 -3 1

-1 3
3) Haitnmute marpuity oOpaTHyto kK MaTpuie A = { 4 J.
- x+2y+z=5,
4) Pemute cucreMy ypaBHEeHHMIA, ucnionb3ys popmyinsl Kpamepa: {2x -3y +3z =1,

y—5z=-9.

5) Hanb nBa Bektopa: d =(-5,0;4) u b= (—8;9;0) . BamuiuTe pas3ioKeHHEe BEKTOPOB MO OPTaM

cucTeMbl KoopauHat. Haiinure Moxynu BekropoB. Haiiinte KoopauHaThl BeKTopa ¢ =—d + 3b .

6) Jaubl nBa BekTopa: a(—4;0;1) u 5(4;1;0). Bbruncnute BEKTOPHOE HPOU3BENEHUE 3TUX
BEKTOPOB.

7) Ha mnockoctu 3azansl ase Toukun A(—1;—3) u C(0;—-5). CocraBbTe ypaBHEHHE NPSAMOIl
POXOJAIIEH Yepe3 IBe 3TH TOUKHU. YeMy paBeH yrioBoi KO3(QQHUIIMEHT 3TON MPSIMOH.

8) [ocTpoiiTe IMHMIO ypaBHEeHHe KoTOpoil nmeet Bu: (X +4)° +(y+2)° =9.

—3x*+x 6) limx2—2x—15 B) lim4x+3x4—x2
9 3 9

9) Brruncnure npeaens GyHKIMK: a) lim 3 T
=3 8x+3 2 x4+ xom X =Tx +x

sinx

10) Haiigute npomssognyro ¢yHkumit: a) y=—ctgx+6x’—4Inx, 6) y= m ,
x+6x

B)
y = (+/x — 8arcsinx)’.

11) Haiigute Hauboubliee 1 HanMeHbluee 3HaueHne GyHKuun y =4x” +64x —77 Ha orpeske
[-9:1]



. 3xt - 5\/; +x
12) Berauciure HeonpeAeIeHHBI HHTErPal: I#a’x.
X

13) Haiigure 1UIOmAAs KPUBOJMHEHHON Tpameuuu, OrpaHMYCHHOH cBepXy (yHKIuen
y=5x"—2x,cHuzy y=0,ano 6okaM npsMbiMd x =0 u x=35.

14) Jlambl KOMIUIEKCHblEe uymcna: z, =3-4i, z,=1+2i, z,=6-—i. Beruucaure:

z=(z,-3z,) z;.

15) Haiinute obmee pemenne auddepeHunanbHoro ypasueHus: xydx+ (x +1)dy =0
16) Haiitu yactHoe pemienue nuddepennuanbHoro ypasHenus: y" —10y"+25y =0,
YIOBJIETBOPSIONIETO HavanbHbIM ycnoBusaMm p(0) =1, y'(0) =1.

3.6.2. MeTtoguyeckue MaTepuaJbl.

VYcnoBus ¥ NopsAoK npoBeAeHUs 3k3aMmeHa JaHbl B [Ipunoxenun Ne 2 k Ilonoxxenuro
[IB/I-07 «O npoBeneHUU TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTaluu
00y4JaroIUXCsI.

BajibHO-peliTHHIOBas OlleHKA 3HAHWH 00y4YalOIIUXCH COCTaBJIEHA B COOTBETCTBUU C
IIB/I-07 «O mnpoBeneHuMu TEKYIIErO0 KOHTPOJS YCIEBAEMOCTH M IPOMEXKYTOYHOM aTTeCTalluu
oOyuarommxcs». Kaxaplii 9Kk3aMeHaMOHHbBIN OmieT (GopMupyercs u3 OJHOTO TEOPETUYECKOTO
BOIIpOCA U TPEX 3a1ad.

IIPUMEP 39K3AMEHAIIHOHHOI'O BHJIETA

®enepanbHOe rocy1apcTBeHHOE 0I0/1:KeTHOE 00pa3oBaTeIbHOe
yupe:xIeHue BbIcIIero o0pa3oBaHus
«BEPXHEBOJI’KCKHM I'OCYJAPCTBEHHBIN AI'POBHOTEXHOJIOT' MYECKU
YHUBEPCUTET»
(PI'bOY BO «BepxneBosxcknii 'AY»)

KA®EJAPA TEXHUYECKOI'O CEPBUCA U MEXAHUKHU

DaKyJbTeT: HHKEHEPHO-2KOHOMUYECKUM

Kadenpa: TexHuueckoro ceppuca 1 MEXaHUKHU
CnennanbHocth (Hanpasiaenue): 35.03.06 Arpounxenepus
JucuunimHa: MaTeMaTHuKa

®opma o0yuyenms: ouHas Kypcl cemectp 1

JK3aMeHALMOHHBIN OmiteT Nel
1. MaTpuiisl.
2. Ha mmockoctu 3amanbl aBe Touku A(-1;-3) u C(0;-5). CocraBbTe ypaBHEHHE NPSIMOM
MIPOXOJISIIEH uepe3 ABe ITH TOUKU. YeMy paBeH yriioBoil K03 OUIIMEHT 3TOM MPSIMOA.
3. Hansl aBa Bektopa: d(—5;0;4) u b(—8;9;0). 3anummure pasiaoKeHHE BEKTOPOB IO OpTaM
cucTeMbl KoopauHat. Haiimure Moaynu BekropoB. Haitiure Bexktop ¢ = —a +3b
4. Haiiute npou3BOAHYIO (PYHKIMIL:

_ 4cosx +5x°

a) y =6x* —8Jx +3arccosx, 6) y—T,B) y =cosOInx—5x").
nx

IIPHUMEP OTBETA HA 9K3AMEHAIIHOHHBIH FUJIET
Bonpoc 1.



Martpureit Ha3bIBaeTCsl IPSIMOYTOJIbHAS Ta0JIMIIA, COCTABIIEHHAS U3 YHMCEN, UMEIOIas m CTPOK U
n cToa01oB. B 3aBUCMMOCTH OT KOJIMYECTBA CTPOK U CTOJIOIIOB KaX/10i MaTpulle B COOTBETCTBHE
COIIOCTABJISIIOT €€ pa3Mep.

-1 50
Hanpumep, marpuna 4 = 5 0 3 uMeeT pasMep 2x3, Tak KaK COAEPKUT 2 CTPOKH U 3

cToioIa.
Uwucna, o0pa3yroliyue MaTpHILy, Ha3bIBAIOTCS JIEMEHTAMU MaTpUIlbl. KakIblid 37IEMEHT MaTPHIIbI
UMEeT HOMEP, COOTBETCTBYIOIIMA HOMEPY CTPOKH M CTOJIOIA BRIOpaHHOTO 3JieMeHTa. Hampumep,

-1 50
JUIsl MaTpuubl A = 3] JJIEMEHT d,, HAaXOIUTCS HA IIEPECEYCHUHM BTOPOH CTPOYKH U

2 0

IIEPBOrO CTOJOLA M UMEET 3HAYCHUE d,, = 2

I[Be MaTpulbl HA3bIBAKOTCA pPAaBHBIMU TOJIBKO B TOM CJIy4ac, €CJIM paBHbl COOTBCTCTBYIOIIUC
OJIEMCHTEI OTUX MaTpHull.

-1 50 -1 50
Hampumep, nBe marpuipl A = 5 0 3 u B= 5 0 3 OyAyT paBHBI T.K. paBHBI BCE

COOTBCTCTBYIOIINEC 3JICMCHTBI 39TUX MATpPHULI.
ManI/IIII)I HMCIOIIUC OAMHAKOBOC KOJMYCCTBO CTPOK H CTOJI6IIOB HAa3bIBAIOTCA KBAaApPATHBIMH.

5 3
Hanpumep, matpuna A = 5 it SIBIIIETCS «KBAJPATHON» TaK KakK COACPIKHUT JBE CTPOKU H
JIBa CTOJIOLA.
Uwcna, uayniye U3 BEPXHETO JICBOTO yIiia B HYWKHHMA TPaBbIi, 00pa3yrOT TIaBHYIO JHArOHAIb
MaTPHIIBL.

-1 9 0
Hanpuwmep, B matpunie B=| 2 7 1 |, rIaBHYIO AMaroHalib 00pa3yroT 3jaeMeHTsI -1, 7 u 0.
3 50

KBanpaTtHyto marpuily, y KOTOPO# INIaBHYIO JHaroHallb 00pa3yroT AMHUIBI, IIPH YCIOBUH, YTO
BCE OCTAJIbHBIE JIEMEHTHI PABHBI HYJII0, HA3bIBAIOT €AUHUYHON. Takyro MaTpHIily 0003HAYalOT ¢
IIOMOIIIBKO CHUMBOJIA - E EJII/IHI/I'-IHI)IG ManI/IIIBI B 3aBUCHUMOCTH OT KOJIMYECCTBA CTpOK NN
CTONOIIOB MOTYT OBITh pa3HbIX MOPSAKOB. [TopAnoK €IMHUYHONW MaTPHIIBI PaBEH KOJIHMYECTBY
CTPOK HJIM CTOJIOIIOB (MX YKCIIO OJMHAKOBO).

Harpumep:
1 0
E= 0 1) eIMHUYHAsI MaTPHIAa BTOPOTO MOpsiiKa (T.K. IB€ CTPOKH, UJIH JIBa CTOJIOIA)
1 00
E=|0 1 0| -enuaudnHas MaTpuiia TPETHETO MOpsiiKa (T.K. TPU CTPOKH, UIJIM TPH CTOJIO11A)
0 0 1

HyneBas maTpuiia — 3T0 KBaJpaTHasi MaTpPHUIla, BCE SJIEMEHTHI KOTOPOW PaBHBI HYJIIO.
O0o3Hayaercs ¢ MoOMOIIbI0 cuMBoia O

Hanpumep:
(00
Lo o)

Martpwuiia nosy4eHHas MyTeM 3aMEHBI BCEX €€ CTPOK CTOJIOIaMU C COOTBETCTBYIOIIIMMHU
HOMEpaMU, Ha3bIBAETCS TPAHCIIOHUPOBAaHHOW. OO03HAYAETCS C TOMOIIBIO TOMOTHUTEIIEHOTO
CHMBOJIA «T», HaJl 0003HAYCHUEM MATPHIIHI, T.€.

B - marpuna

B" - TPaHCIIOHUPOBAHHAS MaTpULIA



Hanpuwmep:

A= b OJ - MaTpuna A,
2 03
-1 2

A=|5 0|-marpuna 4" .
0 3

Bonpoc 2.

JAHO: A(-1;-3) u C(0;-5)

HAWTU: ypaBHeHuE NpsAMOii IPOXOJISIIEH Yepes IBe TOUKH; HAWTH yIIoBoi KO3 QHIueHT
MIPSIMOM.

PEIIEHMUE:

BrInosIHUM cXeMaTH4EeCKUI PUCYHOK, C YKa3aHUEM JIByX TOYEK Ha IUIOCKOCTH U MPSIMOH,
IIPOXOJAIIEH Yepe3 TaHHbIE ABE TOUKH (CM. PUCYHOK).

saclih

[l cocTaBiieHHs] HCKOMOTO YPaBHEHHMsI IPUMEHUM YPaBHEHHE MPSMOM IPOXOIAILEH Yepes ABe
TOYKHU, KOTOPOE UMEET BUL:

N
N

X=X _V—h
Xo =X Va— ’
rae x; u ), - KOOpANHAThl TOUKH A, X, 1 ), - KOOpAUHATBI TOYKH C.
[ToncraBuM naHHBIE B YpaBHEHHE U IPE0OpazyeM:
x=(=D) _ y-(=3)
0—(-1) —-5-(=3)°

x+1  y+3
1 =5+3°
x+1=y—+3,
-2
—2(x+D)=y+3.
[IpuBenem ypaBHeHHE K 0011IEMY BULY:
—2x+2=y+3,
—-2x+2+y+3=0,

—2x+y+5=0 - ypaBaenue npsimoii AC, 3anmcanHoe B 00IEM BHJIE.

Jlnst ypaBHEHUS MPSIMO#A, 3aIIMCAHHOTO B O0IIEM BHUJIE, YTIIOBOH KO(DMHUIIMEHT ONpeaesieTCs]
COOTHOUICHUEM:
=y
B
rae A, B, C — koaddunmeHTsl, onpeensieMble U3 ypaBHEHHS MPSIMOH, 3alIMCAaHHOTO B 00IIEM
Buge (Ax+By+C=0).

Torga A = -2, B=1, u 3Hauur:



OTBET: —2x+ y+5=0 - ypaBHeHue npsamou, k =2.

Bonpoc 3.

JAHO: a(-5;0;4), b (—8;9;0) . 3anuiuTe paznokeHue BEKTOPOB MO OPTAM CUCTEMbI KOOPIMHAT.
HAWTU: Moy Iu BEKTOPOB, HANTH KOOPAUHATHI BEKTOPA ¢ = —d + 3b

PEIIEHUE:

PaznoskeHue BEKTOpa 110 OPTAM CHCTEMBI KOOPJMHAT UMEET BUIL: d =i +a yj + aZE .

Torna:
a=-50 +4k ,
b=-8 +9;.

Mouyib BEKTOPOB HAWJIEM C TOMOIIBIO (DOPMYIIBL: |Zz| =a= \/ (a) + (ay)2 +(a.),
Torpa:

G| =a =/(=5)> +(0)* +(4)° =41,

b|=b=\(=8) +(9)* +(0)’ =145

Hcxoanble BeKTOpa 3aaHbl B KOOpaAuHATHON dopme. Halinem BeKTOp ¢ MCIOINB3Ys Onepanuu
CJIO’KEHUS, BBIYMUTAHUS U YMHOXKEHHSI Ha YUCTIO:

—a=(504),

3b = (-24;27,0),

¢ =(-19;27;:4).

OTBET: G =57 +4k, b=—8 +9], [d|=a =41, p|=b=+145, ¢ =(-19:27:4).
Bonpoc 4.

JIAHO: a) y = 6x* —8+/x +3arccosx, 6) y = 400981)6—1;5)63, B) y =cos@Inx —5x%).

PEHIEHME:
a) y =6x" —8/x +3arccosx

BripaxkeHue coiepKuT NpocThie PYHKINH, a TAK)KE ONEPALUHU CIOKEHUS, BBIMUTAHUS U
yMHOkeHue Ha yncio. [Ipumenum npasuia quddepeHMpoBaHus U BHIYUCIUM IPOU3BOAHYIO:

y = 6x* —8/x + 3arccosx
3" = (6x*)—(8v/x)+(3arccosx)’
3" = 6(x*)—8(+/x)+3(arccosx)’
Lo, 1
2Wx 1 x
V' =24x — 43

\/; V1+x? .

Y =6-4x> -8

4cosx + 5x°
6) y = JCOSXHOX
)y 9lnx

BBIpa)KeHI/Ie COJACPIKUT OICPALUIO JCIICHUA U OIICpaAllU CIIOKCHUA U YMHOXKXCHUA Ha YHUCJIO.
TpuMenn npasuna qudQpepeHIIPOBaHNS 1 BEIYUCIH TPOH3BOHYIO:
, (4cosx+5x7)(9Inx) —(4cosx+5x’)-(9lnx)'
y = 2
(9Inx)




(—4sinx+15x*)-(91Inx)—(4cosx +5x°)- (9-1)
X
(91nx)’

(—4sinx + 15x2) -(9Inx)—(4cosx+ 5x3) . (2)
X
(91nx)’

!

y:

B) y =cos@Inx —5x")
DyHKIMS ABIAETCA CIOKHOMN, OTHOCUTEIBHO TIPOMEKYTOYHOTro aprymenta: 9Inx —5x*. Torma:
' =—sin(9Inx—5x*)-(9Inx —5x%)',

y’=—sin(9lnx—5x8)-(2—40x7)
X



