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1. TlepeyeHb IUIAHUPYEMBIX pe3yJbTATOB O00y4YeHHs] MO JAucHHIUINHEe «MaTtemaTnkay,
COOTHECEHHBIX ¢ MJIAHUPYEMBIMH Pe3yJIbTATAMU 0CBOEHHSI 00Pa30BaTe/IbHOI MPOrpaMMbI

OcBocHME AUCIUTUIMHEI HAITPABICHO HA (POPMHUPOBAHHKE:

YVHHUBEPCATBHBIX KOMIIETCHITHH:

YK-1 - CriocobeH ocymiecTBIATh MOUCK, KPUTHYECKUH aHAIN3 ¥ CUHTE3 WH(GOPMAIIH, TPUMEHSITh
CUCTEMHBIH IMOAXO/T JIJIsl PEIICHUS TOCTABICHHBIX 33/1ay.

PesynbTarel 00ydeHHs] MO JUCHUILUIMHE ONpeIeIsIIOTCS MHIMKATOPAMH JOCTHUKEHHUS
KOMIIeTeHIUH

NuaukaTop(bl) JOCTUIKEHUS:

AHanm3mupyer 3a7ady, BEIETs ee 0a30BbIe cocTaBisromuye. OcymecTBisieT Mouck nHpopManuu st
pelieHus moCTaBICHHON 3a1aun. PaccMaTpuBaeT BO3MOKHEBIC BapUAHTHI PEUICHUS 3a7a4M, OIICHUBAsT UX
JIOCTOMHCTBA U HEJOCTATKHU.

Pe3yabTaThl 00yueHHs 110 TUCHUILIHHE:

3HaTh: OCHOBHBIE TTOHATHS M TEOPEMBI MATEMATHKH.

YmMerb: paboTaTh CO CHPABOYHOM JUTEpaTypod; MPUMEHSTH MOJNYYCHHBIE 3HAHWA B 00JacTH
MaTEeMAaTHKH JUIA PEIIeHNUs MOCTABIEHHBIX 3a/1a4.

BrageTs: OCHOBHBIME TEXHUKaMU MaTEeMaTHIECKIX PacYeTOB.

2. Mecto nucuumimHbl ""Marematuka' B cTpykrype OIIOII 6akanaspuara

Jly1st OCBOCHHMSI TUCITUTUIMHBI HEOOXOIUMO BIIAJICTh 3HAHUSMU YMEHHSIMH, HABBIKAMU, TIOJYYCHHBIMHU
B paMKax CpeaHero oO0Iiero oopa3oBaHUs W (WJIM) CPEIHETO CHEIHMAIbHOrO W (WIJIH) JOTIOJHUTEIBHOTO
mpohecCHOHATBHOTO 00pa30BaHUsI.

Huctmmmuaa Bxoaut B biok 1 «/{uctummuast (Moaymn)y» OIIOIL. Lens quctuInHbl — MOTyYeHNE
00y4JarolMMHCs 3HAHWUN, YMCHH, HABBIKOB W (WJIM) OMNbBITa MPO(ECCHOHAIBHON JEATEILHOCTH,
HEOOXOIUMBIX 1T (POPMUPOBAHUS KOMIICTECHITNH, yKa3aHHBIX B MMyHKTE 1.

3. O0bem mucuumiInHbl "MaremMaTHka' B 3aYeTHBIX €IHMHHIAX C YKA3aHHEM KOJHYECTBa
aKaJeMHU4YeCKHX YACOB, BbIIEIEHHbIX HA KOHTAKTHYI PadoTy 00y4amoluuxcsl ¢ MpenoaaBaTesieM

(Mo BUAAM 3aHATHI) U HA CAMOCTOSATEJIbHYIO padoTy 00yyaroImuxcst

OO6mras TpyI0€MKOCTh JUCIUIUIUHEI "MarteMaTrka' cocTaBiseT 9 3a4eTHBIX enuHull, 324 Jaca.

KoaunuecTBo yacos
oD 3®D 03D

®opma o0ydyeHuUs

Kypc 1/Cemectp 1

Bcero yacos 180

KonTtakTHas padoTa 00y4aomuxcs ¢ npenoaasareaeM (Mo BUAaM y4eOHbIX
3aHATHl):

AynutopHas pabota
Vlexyuu 32
Vlabopamopnvle 3ansamust
! [pakmuueckue 3anamus 32

BueayauropHas pabota

\HHOusudyarvnas paboma ¢ npenooasamenem:

[Koncynomayus u utble 8u0bl Y4eOHOU 0esmelbHOCmU

CamocTrosiTeqbHast paboTa 80

MdopMa NPOMeKYTOUHOH ATTeCTALNHU 9K3aMEH

Kypc 1/Cemectp 2

Bcero gacoB 144




KonrakTHas padoTa 00y4yaromuxcs ¢ npenoaasareieM (M0 BUIaM y4eOHbIX
BaHATH):

AynutopHas paborta

Jlexyuu 32

JlabopamopHuie 3anamus

[paxmuueckue 3auamust 32

BueaynurtopHas
pabota

Unousudyanvras paboma ¢ npenooasamenem:

Koncyrsmayus u unble 8u0bl yueOHOU OesmenbHoCmu

CamocrosiTeqibHasi paboTa 80

dopMa NPOMeKYTOYHOM aTTeCTALNHU 3a4eT

4. Copep:xxanue TucuumIuHbl "MatemaTuka", CTpPYKTYPHPOBaHHOE 10 pa3jejam (TeMam)

4.1. JIeKUMOHHBIE 3aHATHSA

Paznen nucuuninuHel, TEMbI IEKIUK U UX COIEPIKAHKE TpynoeMKocTh B yacax
Od 30 03D
1 cemecTp
1. DneMeHThl JuHeiiHOH anaredpnl. Ompenenutenu. OmnpeaenuTenn 6

BTOPOIO M TPETbEro MopsiAkoB. PaznoxkeHue omnpenenurens IO
aeMeHTaM ctonbna (ctpoku). Matpunsl. Onepanyuu Hag MaTpUIAMH.
Cucrembl JUHEHHBIX YypaBHeHHH. Pemenne cucteM JIHMHEHHBIX
ypaBaeHu# (popmynst Kpamepa, meron I'aycca).

2. DJeMeHTbl BeKTOPHOH anredpnl. Bektopsl. JInHeiHbIE onepanun 6
Hag BekTopamMu. CKalsipHOe TPOU3BEJCHHE BEKTOPOB. BekTopHOe
pousBeieHHe BeKTopoB. CMelIaHHOe IPOU3BEICHIE BEKTOPOB.

3. DJeMeHThl AHAJMTHYECKOH TreoMeTpHM. YpaBHEHUs NpPsSMOM Ha 6
miockocTH. KpuBble BTOpOro mopsaka. YpaBHEHHE IUIOCKOCTH B
IIPOCTPAHCTBE.

4. BpegeHne B MaTeMaTH4ecKuil aHanu3 GyHKUUM OIHOI 6

nepemeHHoil. Ilonstue ¢ynxoun. Ilonstme mnpenena (OecKOHEYHO
Mayble ¥ 0eCKOHEYHO OoJblnne (QyHKIuH). HenpepblBHOCTH (QYHKIHH.
Touku pa3psiBa.

5. MuddepennuaibHoe ucyuciaeHue GyHKIUN OJHOH NepeMeHHOI. 8
[pousBoanas ynkumu, nuddepennpan ¢yakiun. ['eomerpudyeckuii U
¢usnyeckuii cMmbicn npousBoaHoM u auddepenumana. [IpousBoaHbie
OCHOBHBIX 3JeMeHTapHbIX (QyHKuui. [IpaBuna muddepenuuponanus.
[pousBoaHas cioxxHOW QyHKIMH. [[pON3BOIHBIE BBICIIUX TOPSIIKOB.
[TprMeHeHre IPOU3BOIHOM K NCCIICIOBAHMIO (DYHKITHH.

UTOIo 32
2 cemecTp
6. MHuTerpanbHoe mucyucjieHne (GYHKIMM OHOIi TNepeMeHHOM. 12

Heompenenenusiii mHTerpan. (OCHOBHBIE METOABI HHTETPHUPOBAHUS.
OnpeneneHHbId MHTETPAN: OIpeneicHue, cBoiictBa. HecoOcTBeHHBIC
UHTerpayibl.  [IpuioXKeHHe  ONMpPEASIEHHOr0 W HEeCOOCTBEHHOIO
HWHTETPAJIOB.

7. PYHKIMHM HeCKOJbKHMX mepeMeHHbIX. lloHsTHe ¢yHKIMHM IBYX 4




MIEPEeMEHHBIX, 00NacTh ompeaeneHus. YacTHpIE MPOU3BOJHBIE MEPBOTO
nopsiaka. YacTHele TPOU3BOJHBIE BBICHIMX HOpAAKOB. [lomHbIi
nuddepeHnnan QyHKIHH.

8. KommiaekcHble 4uciaa. KowmmiekcHble uyucna. JlelicTBuUS Han 4
KOMIUTIEKCHBIMH YUCIIAMHU.

9. Inddepennmnansubie ypaBuenus. /nddepennnancapie ypaBHEHUS 12
neporo mopsaka. 3azaua Komm. uddepeHunansHpie ypaBHEHUS
BTOPOTO M BEICIIIUX MTOPSIKOB.

UTOro 32
BCEI'O 64

4.2. IlpakTHyeckue (CeMUHAPCKHE) 3aHATHS

Tema 3ansaTus

TpyroeMKOCTh B Hacax

(0¥

30

03d

1 cemecTp

JyieMeHTbl JiIMHeHHOH anaredpbl. Omnpepenureny. Omnpeaenutenu
BTOPOrO M TPETbEro NOpPAAKOB. PasnoxkeHue omnpenenurens IO
aeMeHTaM ctoidna (ctpoku). Matpuipsl. Onepanny Haj MaTpUIAMH.
Cucrtembl JIMHEWHBIX ypaBHEHHMH. PemieHue cucreM JHHEHHBIX
ypaBHeHu# (dpopmynsl Kpamepa, meton I'aycca).

JJleMeHThI BeKTOPHOMH anredpbl. BexTopsl. JIuHeiiHble onepanuu Haq
BekTopamMu.  CkalsipHOE€  NpPOU3BEACHHE  BEKTOpPOB.  BekropHoe
pousBeieHHe BeKTopoB. CMelIaHHOE IPOU3BEICHIE BEKTOPOB.

JJleMeHThl AHAINTHYECKOH TeoMeTpUM. YpaBHEHHMsS MpsSMOH Ha
miockocTH. KpuBble BTOporo mnopsiaka. YpaBHEHHE IUIOCKOCTH B
MIPOCTPAHCTBE.

BBenenue B MaTeMaTHUeCKUI aHAJU3 QYHKIMHU OJHOI NepeMEeHHOM.
[onstne ¢ynkuuu. Ilonsatne mnpenena (OECKOHEYHO Majble H
O0eckoneyno Oouspmue (yHkiuu). HenpepeiBHOCTh ¢GyHKIMHA. Toukn
pa3pbiBa.

JAunddepenunanbHoe ucumucieHue (GyHKOMHA OJHON NepeMeHHOI.
[IponsBognast pyHkumu, nuddepeniman pyHkuuu. ['eomerpudeckuil u
¢u3nyeckuii cMmbicn npousBogHONW u auddepennuana. IIpousBoaHbie
OCHOBHBIX 3JeMeHTapHbIX (QyHKiuiA. [IpaBuna nuddepeHnupoBanus.
[IpousBoanas cioxxHON QyHKIMH. [Ipon3BOIHBIEC BEICIIUX HOPSIIKOB.
[IpruMeHeHne npou3BOIHON K HCCIEAOBAaHHIO (DYHKIIUH.

nUTOoro

32

2 cemecTp

HNHaTerpanbHoe  mWcuucjieHne (QYHKIOUHM  OJHOH  NepeMeHHOM.
Heonpenenennsiit  nHTerpan. (OCHOBHBIE METOABl HWHTETPUPOBAHUS.
OmpeneneHHbI WHTETpal: OIpeaesieHne, cBokicTBa. HecoOcTBeHHBIE
uHTerpansl.  [lpuioxeHue  ONPEIEeNeHHOr0 WM HECOOCTBEHHOTO
WHTETPAJIOB.

12

DYyHKIMM HECKOJbKHUX mNepeMeHHbIX. [loHsTHE QYHKIUM JBYX
MEPEMEHHBIX, 00J1acTh omnpeneneHus. YacTHbIe MPOU3BOJHBIE IIEPBOTO
nopsinka. YacTHble MPOM3BOAHBIE BBICIIMX MOPAAKOB. [losHbIH
mddepeHnan QyHKIHH.




Kommiexcuble 4ymeaa. KowmmekcHple 4ymcna. JledicTBus — Han 4
KOMIIJICKCHBIMH YHCJIAMH.
JAuddepenuuansupie ypaBHenusi. JuddepeHunansueie ypaBHEHHS 12
neporo mopsaka. 3azaua Komm. uddepeHunansHpie ypaBHEHUS
BTOPOT'O ¥ BBICUIMX NOPSAKOB.
HUTOIro 32
BCEI'O 64
4.3. CamocTosiTesibHast pabdora oOydawinerocssi # TNepedeHb  y4eOHO-MeTOIHYeCKOIro

olecrieyeHNs 1JIs1 CAMOCTOSITEILHOM padoThI 00y4aIOIIMXCSl N0 JUCHUTINHE

Bun CPC TpymoeMKocTh B gacax
(0] 3D 030

1 cemecTp

Pemenwne 3aa4 B COOTBETCTBUY C M3YYa€MBIM Pa3JIeIIOM. 60

IMoaroToBka K TEKyIEMy KOHTPOIO YCIIEBAEMOCTH U MPOMEKYTOUHOM 20

aTTeCTalluu

HUTOI'O 80

2 cemecTp

Pemmenue 3aa4 B COOTBETCTBUHU C M3YYa€MbIM Pa3JICIIOM. 60

[MoaroToBka K TeKymeMy KOHTPOIIO YCIIEBAEMOCTH U IIPOMEXKYTOUHOM 20

aTTeCTaluu

HUTOI'O 80

BCEI'O 160

5. ®@oHa OLEHOYHBIX CPEACTB /JIsi MPOBEeICHU MPOMEKYTOUHOW ATTECTANMU O0YYAKOIINXCS

no aucuuminHe "MaTtemaTnka', CTpyKTypHpPOBaHHOE MO pa3aejaM (TeMam)

5.1. Ilacnoprt ¢oHAAa OLIEHOYHBIX CPEACTB
®opma(pl) | Kommerenimm, Wnnukatop(sr) PesynbTatel 00y4yeHus 1o YpoBeHb
TeKyuero |QopMupyemsle JOCTHKEHHUS JUCLUIUINHE
KOHTPOJIA B pe3yJbTaTe KOMITETEHIIUU (Momyio)
OCBOCHUS
JUCLUIUINHBI
(Momysst)
Ompoc o YK-1 AHanuzupyeTr 3agady, Bricokuii unu
KOHTPOJIbHBIM BBIJIENIsAE €€ 0a30Bble | 3HATHh: OCHOBHBIC MOHATHS U | CPEIHHUN
BOIpOCaM COCTAaBIISIIOIIHE. TEOPEMbl MATEMAaTHKH.
u/wm OcymiecTBisieT  MOMCK | YMETh: paboraThb co
peuieHue MHPOPMaIH IUISL | CIPaBOYHOW  JINTEPaTypOii;
3a1ad  W/Wim peleHus MIPUMEHSI T MOJTy4YeHHBIE
TECTHPOBaHUE MOCTABJICHHON 3aJauu. | 3HAHHS B obnactu
PaccmarpuBaer MaTeMaTHKH ISl peIeHUs
BO3MOXKHBIC BapUAHTHI | IOCTABIICHHBIX 3a]1a4.
peleHus 3amaud, | Biajers: OCHOBHBIMH
OLICHUBAS UX | TEXHUKaMHU
JIOCTOWHCTBA U | MATEMaTHYECKUX PacueTOB.
HEJIOCTATKH.




Bbicokuii ypoBeHb pe3yJabTaTOB O00yYeHMA — 3HAHWS, YMEHHS W HAaBBIKM COOTHOCATCS C
WHINKAaTOPaMHU TOCTHKEHUSI KOMIIETCHIINH, PEKOMEHJOBaHHBIE OIICHKU: OTJIMYHO; XOPOILIO; 3aYTEHO.
Cpennmii ypoBeHb pe3yJbTaToB O0y4YeHUs] — 3HAHWSA, YMEHHS M HABBIKH COOTHOCSTCA C
WHANKATOPAMH JTOCTHKEHHS KOMITETEHITHH, PEKOMEHJOBaHHBIE OIIEHKH: XOPOIIIO; yIOBIETBOPUTEIHHO;
3a4TEHO.

Huskmii ypoBeHb pe3yjbTaToB O0y4YeHUs] — 3HAHHSA, YMEHHMS M HABBIKM HE COOTHOCSTCS C
WHANKATOPAMH JOCTIKEHUST KOMIIETEHITNH, OIICHUBAETCS HEYIOBIETBOPHUTEIHHO I HE 3a4TEHO.

5.2. TunoBbie KOHTPOJILHbIE 32JaHUSI MJIU WHbIE MATEPUAJIBI

Tekymmii KOHTpPOJb YCHEBAEMOCTH MW MPOMEXKYTOYHAs arTecTaluss OOYYaloUIMXCsl MOTYT
NPOBOJIUTECS KaK IIPU  HEMOCPEACTBEHHOM B3aUMOJCHCTBHM  IEarOrMYecKoro pabdOTHHKA C
oOydJarommMucs, Tak W ¢ ucnoils3oBaHueM pecypcoB OUOC ¢wmmmana Ky3['TY, B ToM umcne
CHHXPOHHOTO U (WJIM) aCHHXPOHHOT'O B3aWMOJICHCTBUS ITOCPEICTBOM ceTH «HTepHET».

5.2.1.0ueH04YHbIE CPEACTBA NIPH TEKYylIeM KOHTPOJIe

Tekymmii KOHTpOJNIb TIO TeMaM JUCHUIUIMHBI 3aKII0YaeTcss B ONpoce OOYYarOIUXCS 10
KOHTPOJIEHBIM BOTIPOCAaM U (HMJTH) PEIIeHUH 3a/1a4 U (WJTH) TECTHPOBAHHE.

Onpoc no KORMPONLHLIM 60NPOCAM:

[Tpu mpoBeneHHH TEKYHIETO KOHTPOJS OOydarommMmcs OyneT MHCBMEHHO, JHO0O0 yCTHO NH0O0 B
3JIEKTPOHHOM (hopMe 3aJaHO JBa BOIPOCA, HA KOTOPBIE OHU JOJDKHBI 1aTh 0TBETHl. Hanpumep:

1. Heompenenéunsiit muTerpan. WHTerpupoBanme mo dacTsaMm. MHTerpupoBaHHEe palMOHAIBHBIX
byHKIUA.

2. ®opmynsl Kpamepa amst penieHus CUCTeM JTMHEHHBIX allreOpandecKuX YpaBHEHHH.

Kpurepuu oueHuBanus:

- 85-100 6am1oB — Npu NPaBUIHLHOM H ITOJIHOM OTBETE Ha BCE BOIPOCHL;

- 65-84 GannoB — npu NPaBUIFHOM U TIOJIHOM OTBETE Ha OJIMH W3 BOIMPOCOB U MPABHIBLHOM, HO HE
MIOJITHOM OTBETE Ha APYToil U3 BONIPOCOB;

- 25-64 GamnoB — NpW NPaBUIHLHOM W HETOJHOM OTBETE TOJBKO Ha OJMH M3 BOMpocoB;- 0—24
0aJIsI0B — NP OTCYTCTBHUHM MPABHIBHBIX OTBETOB Ha BOIIPOCHI.

Pewenue 3a0au:

Ilpu mpoBeneHHM TEKYLIETO KOHTPOJS OOydarommMmcsi OyAeT NHCbMEHHO, JHO0O YCTHO JHOO B
ANIEKTPOHHOH (hopMe 3a/laHo TPH 3a]auu, KOTOpble HEOOXOMMO pemnTh. Hampumep:

1. Pemmtsb cuctemy JIMHEHHBIX ypaBHEHUI.

2. IlpuBecTn ypaBHEHHE KPUBOM K KAHOHMYECKOMY BHY U IIOCTPOUTH JIMHUIO.

3. Pemmwmts nuddepeHnmanbubie ypaBHEHHS.

Kputepuu oreHuBaHus:

- 85-100 Oayn0B — npu NpaBUIBHOM U IIOJIHOM PEIIEHUH BCEX 3a1a4;

- 65-84 6annoB — npy NPaBUILHOM H ITOJTHOM PEIICHUH IBYX 3a/1a4 U NPAaBHJILHOM, HO HE IOJHOM
pELEeHUH TPEThEN 3a/1auu;

- 0...64 6ayIOB — B MPOYMX CITydasiX.

Tecmuposanue (6 mom uucne KomnvromepHoe):

IIpn mpoBeaeHMH TEKYIIET0 KOHTPOJS OOydaromuMcs HEoO0XOoAMMO OyIeT NMHCbMEHHO JH0O B
2NIeKTPOHHOH hopMe oTBeTUTH Ha 20 TecTOBBIX BorpocoB. Hanmpumep:

1. Cucrema IMHENHBIX YpaBHEHUI HA3BIBAETCSI COBMECTHOM, €CIH:

- KO3 ULUMEHTHI IPaBOi YaCTH PaBHBI HYJIIO;

- cHCTeMa MMEET MHOXECTBO PEIIeHH;

- CHCTEeMa MMeeT XOTs Obl OJJHO pelICHHE;

- ONpeAeHTelIb, COCTABICHHBIN U3 KO3 (PHUIMEHTOB ITPH HEU3BECTHBIX HE PABEH HYIIIO.

2. Cucrema TUHEWHBIX ypaBHEHHI HAa3bIBAETCS HECOBMECTHOM, €CITH:

- KO3 UIMEHTHI TPAaBOI YaCTH PaBHBI HYJIIO;

- CHCTEMa UMEET OJIHO PEILICHHUE;

- cHCTeMa He UMEET peIleHus;

K03 PUITMEHTHI TIPaBO YaCTH PaBHBI HYIIO.
3a KaXJIpIid IPAaBUJIBHO IaHHBII OTBET 00Y4aIOLIMIACS MoTyyaeT 5 0auioB.
Ilpumepnotii nepeuernb KOHMPOJILHLIX 60NPOCOE:



1 cemecmp
1. Jluneiinas anzeopa
OnpenesneHne MaTPUIbL, JIEMEHT MaTPHIIbI, Pa3MEPHOCTh MATPHLIBL.
[IpsmoyronbHast, KBafpaTHasi MaTpULA.
KBanpaTabIe MaTpHIBl: TUAaroHAIbHAS M TPEYTOIbHAS.
EnvHuunas matpuna.
Onepauuu HaJ MaTpULAMU: TPAHCIIOHUPOBAHKUE MATPHUL.
Omnepanyu HaJl MATPUIIAMH: CIIOKSHHE MaTPHII.
Omnepanyu HaJl MAaTPUIIAMA: YMHOKEHHE MaTPHUIIBI HA YUCIIO.
Onepauuu HaJ MaTpULAMU: IPOU3BEACHUE MATPHII.
Onepanuu HaJl MaTpUllaMK; 00paTHas MaTpPUIIa.
10 Onpenenurensb KBaIpaTHOW MaTPHIIBL.
2. Bexmopnasn anzeopa
Onpenesnenue BEeKTOpa, MOLYJIb BEKTOpa, HYJICBOH BEKTOP.
PaBHbIe, KOITHHEApHBIE BEKTOPHI.
Hampasisrorue KOCHHYCHI BEKTOPa, EAMHUYHBIA BEKTOP.
KommuianapHble BEKTOPBI.
Jlunelinple onepanyy HaJl BEKTOpaMH U X CBOICTBaA.
JIluneiinast 3aBUCUMOCTb BEKTOPOB.
JexapToBslif 0a3uc Ha IOCKOCTH U B IPOCTPAHCTRBE.
[Tpoun3BoNbHEIH 0a3WC HAa TUIOCKOCTH U B IPOCTPAHCTBE.
PaznoxxeHnune BexTopa 1mo 6a3ucy, KOOpAHMHATHI BEKTOPA.
10 VYcioBre KOJUTMHEAPHOCTH BEKTOPOB.
3. Ananumuueckasn zeomempus
1. OGmee onpeneneHne JMHAN Ha FIOCKOCTH.
2. OOmee ypaBHEHHE MPSMON M €T0 YaCTHBIE CITyJaH.
3. B3aumMHOe  pacmonokeHHe ~ MpsSMBIX  HA  IUIOCKOCTH  (YCJOBHE  MapajllelbHOCTH,
NEePIEHIUKYISIPHOCTH, YTOI MEXKIY TPSIMBIMH).
4. PaccTosiHHE OT TOYKH JI0 TPSIMOH.
5. OOuiee onpeseneHue MOBEPXHOCTH.
6. OOriee ypaBHEHHE IIJIOCKOCTH U €TI0 HCCIICIOBaHUE,
7. B3auMHOe pacmooXeHHe IIOCKOCTeH (YCIOBUE MapalIeIbHOCTH U ePIeHANKYIISIPHOCTH, YTOIl
MEX]Ty TJIOCKOCTSIMH).
8. PaccTosiHHE OT TOUKH J0 TIIOCKOCTH.
9. OO6uee onpeneneHue JMHUU B IPOCTPAHCTBE.
10.00mume ypaBHeHHS IPSIMOM, KAHOHUMYECKHE YPAaBHEHHUS, apaMEeTPUUECKHE YPAaBHEHHUS MIPSIMOM B
MIPOCTPAHCTRBE.
4. Beedenue ¢ mamemamuueckuii aHanu3 QyHKuuu 0OHOIl nepemeHHoll
. OyHKIHS OJTHOM ITepeMeHHO, ee onpeseneHue. CriocoObl 3a1aHusl.
Obnactp onpeeneHns: GyHKIIH.
YeTHOCTh, HEYETHOCTh (DYHKITHH.
Hymn ¢pyskmmm.
OnemenTapuble GyHkunu. Knaccnpukanys sneMeHTapHbIX QyHKUNH.
[TokasarenbHas u orapudmuyeckas pynkuuu. OnpeaencHue. Coiictea. I'paduku.
Crenennas ¢pynkuus. Onpenenenue. Coiictsa. ['padux.
Tpuronomerpuueckue ¢pynkuun. Onpenenenus. Cpoiictsa. ['paduxu.
Oo6parHsbie Tpuronomerpudeckue QyHkyn. Onpenenenus. CoricTsa. ['padukn.
10 [NonsATHE CIOXKHOM QYHKIIUH.
5. luppepenyuanvruoe ucuucnenue pynkyuu 00nou nepemeHHnol
TlonsiTue TPOU3BOHOM.
T'eomerpuueckuii, MEXaHUYECKUH U SKOHOMUYECKUN CMBICI IPOU3BOIHOM.
HduddepenuupyemMocts GyHKIHH.
Heo6xonumoe u gocrarounoe ycinosue nudpepeHInpyeMocT GyHKIUH.
CBs13b MEX/y HETIPEPBIBHOCTHIO M AH(D(HEPEHITUPYEMOCTHIO (DYHKITHH.
[Tpon3BOIHBIE OCHOBHBIX dJIEMEHTAPHBIX (DYHKIIUH.
Tabnuua nponu3BOIHBIX.
JuddepennmpoBanre cyMMbI, Pa3HOCTH, TPOU3BENECHHS U YACTHOTO.
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9. TlpousBomHas CIOKHON PyHKIIHH.
10. Iuddepeniman GyHKIHH.

2 cemecTp
6. HumezpanvHoe ucuucinenue
. [TepBooOpa3zHasi.
TeopeMsbl 0 IepBOOOPA3HBIX.
Heonpenenenuplit UHTETpasi, €ro OCHOBHBIE CBONCTRA.
VYcnoBue CynecTBOBaHUS.
Tabnuua HeonpeaeNeHHbIX HHTErPpaioB. TabIMuHOE HHTETPUPOBAHHE.
3aMeHa epeMEHHBIX B HEONPEAETIEHHOM HHTETrpae.
Dopmynia HHTETPUPOBAHUS IO YACTSIM.
WnterpupoBanne GpyHKIMN, COAEpKAIUX KBAAPATHBINA TPEXUJICH.
[Ipocreiimme panroHantbHbBIE APOOH U UX UHTETPUPOBAHUE.
10 Paznoxenne panuoHanpHONU APOOH Ha MPOCTEHIITHE.
7. DYHKUUU HECKOIbKUX NEPEMEHHBIX
OyHKIMM MHOTHX TIEPEMEHHBIX M UX O0JIACTH OTIPEICIICHHSI.
I'eomeTprdeckas HHTEpIpeTanns 00JacTy ONpeaeIeHusl.
OmnpeneseHue U BBIYUCIEHUE MIPEIEIIOB.
[MTonsTHE HePepBIBHOCTH (PYHKIIMHU IBYX TEPEMEHHbIX.
Touku pa3pbiBa GYHKIUH JBYX MEPEMEHHBIX.
HuddepennrpoBanue QyHKINH MHOTHX TIEPEMEHHBIX.
Onpenenenre 4acTHBIX TPOU3BOIHBIX.
[Tpou3BoAHEIE O HAPABICHHIO, TPATUCHT (PYHKIHH.
Oynkny, updepeHIupyemMble B TOUKE U HA MHOXKECTBE.
10 Huddepennnan GyHKITNN.
8. KomnnexcHolit ananus
KommuiekcHble uncna.
N300paxkeHrne KOMIUIEKCHOTO YUCIIa.
®dopmel 3anucu — anredpanveckas, TPUHTOHOMETPUYIECKAs, TOKa3aTesIbHAs.
®dopmyia Ditnepa.
JeiicTBUs Hai KOMIIJIEKCHBIMU YHCIIAMH.
IToHATHS OKPECTHOCTH, CBA3HOTO MHOXXECTBa, 00JacTd W OIHOCBA3HOW oOjactu B
KOMIIJIEKCHOMIIIIOCKOCTH.
7. DyHKIUSI KOMITIEKCHOW TIepeMeHHOH, OTpe/IeIeHuE.
8. OcHoBHBIE (YHKIUH KOMIJIEKCHOH IEPEMEHHOM.
9. Tlpenen u HENMPEPHLIBHOCTH (PYHKIIUH KOMILIEKCHOTO MIEPEMEHHOTO.
10.T1pousBoanas u quddepeHIupyeMocTs GYHKIIUH KOMITICKCHOTO MEPEMEHHOTO.
9. luppepenyuanvuvie ypasnenusn
Onpenenenue nupdepernmansHoro ypasaenus (JY). [Topsmok Y. Pemenue Y.
Y neproro nopsiaka, ooiiee pelieHue, peienue 3aaaqu Ko,
Teopema cymecTBoBaHus ¥ eAMHCTBEeHHOCTH pemienns Y. Ocobsie pemenus Y.
Y nepBoro nopsizika ¢ pa3IessionMMUCs IEPEMEHHBIMU.
Opnnopozansie /1Y nepBoro nopsaka u MpUBOJIAIINECT K OTHOPOIHBIM.
JIuneiineie /Y nepsoro nopsaka, ypaBHeHus beprHymnu.
Y nepsoro nopsizika B monHbIX Auddepenuanax.
YpaBuenus Jlarpanxa. Ypasuenust Knepo.
ITonsitue JIY B 4aCTHBIX MPOU3BOIHBIX.
10.1Y BrOporo mopsaka, obiiee perieHue, pernienne 3anadn Komm. Teopema cyliecTBOBaHUS U
€MHCTBEHHOCTH PELICHMS.
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IIpumepnutii nepeuens 3adau:

1 cemecmp

1. JInneiinas aaredpa

1. Pemmts cuctemy JIMHEHHBIX ypaBHEeHUI MeTonoM Kpamepa.

2. Pemmts cucteMy JMHEHHBIX ypaBHEHHI MeToaoM ["ayca.

3. Pemmts cucteMy TMHEHHBIX YpaBHEHUI MATPUUHBIM METOJIOM.



4. BwimonHUTH orreparuu ¢ Marpuriamu. Haiitu: 3B, 2A-3C.

5. Haiit oOpaTHyO MaTpHILy.

2. BexTopHas anredpa

1. [lanbl TOYKY ¢ KoopAuHaTamMu. Haiitu mymHy oTpeska.

2. JlaHbBI TOYKH C KOOpAHUHATAMU. HalTh yroy Mexay BeKTOpamH.

3. Borumcnuth paccrossuue oT Toukn K o miockoctH P, TPOXOASIIEH dYepe3 MPSIMYFO
MEPNEeHANKYIAPHO 3aJaHHOM IJIOCKOCTH, 3alucaTh YpaBHEHUSA MEPHEHAMKYISApa, OIYIIEHHOIOo Ha
w10ckocTh P u3 Touku K.

4. B tpeyrompuuke ABC maHBl ypaBHEHHE CTOPOHBI AB W ypaBHeHHA OBYX BBICOT AN u BD.
Hamucats ypaBHeHHe MeuaHbl, IPOBEACHHON U3 BEPIIMHBI, IPOTUBOJIEKAIIEH 3aJaHHON CTOPOHE.

5. BepiunHbl TpeyroinbHUKa HAXOIATCA B 3aAaHHBIX Toukax. Haiitu nimny AB, yron A, ypaBHeHHS
BCEX IPSAMBIX.

3. AHaJuTHYeCKasi TeOMeTpHUst

1. IlpuBectn ypaBHEHHE KPUBOH K KAHOHUYECKOMY BHY U IIOCTPOUTH JIMHUIO.

2. OmnpenenuTh TUI KPUBOK M HAHTH €€ XapaKTePUCTUKU.

3. [Janbl Tpu Touky. HaiiTi TOUKy nepeceueHre BBICOThI U MEMAHBI.

4. Jlanbl Tpu Touku. HaiiTn ypaBHEHHE BBICOTHI, YypaBHEHHUE MEHAHBI.

5. [Jansl Tpu Touku. HaiiTi yron Mexzny npsMbIMH, ypaBHEHUE BBICOTHI.

4. BBeeHue B MaTeMaTH4eCKUl aHAJIN3 QyHKIMHU OJHOI NlepeMeHHOil

1. Beruuciaute npeaensl.

2. Bpruucnute npeaensl ¢ MOMOIIbIO npauia Jlomurans.

3. HccnenoBaTh Ha HEMPEPBHIBHOCTH (DYHKITUU

4. VlccnenoBaTh Ha HETIPEPBHIBHOCTD (DYHKIIHU.

5. TloctpocTh accuMOTOTY K rpaduky QyHKIHH.

5. JuddepenuuabHoe ucuuciaeHre PYHKIMU OHOI epeMeHHOoM

1. HaiiTi mpon3BoHyI0 (hyHKITHH.

IIpoBecTu nonHoe uccnenoBanue GyHKIMH U IOCTPOUTH €€ Tpaduk.
Haiitn mpoMekyTKr MOHOTOHHOCTH (DYHKIIHH.

Haiiti mpoMexyTKH BHITYKIOCTH QYHKIINH.

Haiitu accuntoTsl K rpaduKy GYHKIIUH.

garwn

2 cemecmp
6. DyHKIUN HECKOJIbKHX NepeMeHHbIX
1. Haiitu 1 HOCTPOUTH 00NACTh OTpeieNieHHs] PYHKIUKN ABYX TIEPEMEHHBIX.
2. HccnenoBatb Ha S9KCTpEMYM (QYHKIHIO.
3. HccnenoBaTh Ha SKCTpeMyM (QYHKIHIO Ha 3aJaHHOM MHOXECTBE.
4. 3amaHbl QyHKIMS, TOYKa U BekTop . HaiiTh dacTHble MpOW3BOAHBIC, TPagMEHT QYHKIUH B
Touke A.
5. [Jlana ¢pyHkuus u nBe TOUKU. Beruncnntes npulnmxEHHOE 3HaUeHNE (QYHKIMH B OJHOM U3 TOYEK.
7. NuTerpajibHoe HCYUCIeHHe (PyHKIIUM OHOM NepeMEeHHO
Haliit HeonpeaeneHHbIEe HHTETPaIbI.
ITpounTerpupoBaTh Jpodu.
Haiitu onpeneneHHbI HHTErpall.
Haiitn HecoOCTBEHHBIN WHTETPAT.
Haiitu nimomane Gurypsl, orpaHHueHHON JTMHUASMHU.
. KommekcHbie yncia
Haiitu Bce 3HaueHus KOpHSI.
IIpencraButh B anrebpandeckoi popmMe KOMITJIEKCHBIE YMCIIA.
[IpencraBuTh B TPUTOHOMETPHUYECKOH (POpPME KOMIUIEKCHBIE YHUCTIA.
BrINOIHUTE 1EHCTBHS ¢ KOMIIJIEKCHBIMU YHCIIAMHU.
Pemnte ypaBHeHuUE.
. InddepenunanbHble ypaBHEeHUs
Haiitu pemenue nuddepeHnnanbHOro ypaBHeHHS.
Haiitu perienye TMHERHOr0 ypaBHEHUSI.
Haiitu yacTHOE pemenne mudpepeHnnaILHOr0 YpaBHEHHS.
Haiitu pemenune ypaBHenus bepHymnnu.
Haiitu perienrie 0o4HOPOIHOTO YPAaBHEHHUS.

POWNRERLSORMWONE®ROAOMWONE
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IIpuMepHBbIii NepeYeHb TECTOBbIX 3a1aHUIA:
1 cemecmp
1. J/Inneiinas aaredpa
1. Cucrema MMHENHBIX ypaBHEHUI HAa3bIBAETCSI COBMECTHOM, €CIH:
- K02(pPUIHMEHTHI TPaBOH YaCTH PaBHBI HYJTIO;
- CHCTEMa MMEET MHOXECTBO PELICHUI];
- CHCTeMa MMeeT XOTs Obl OJJHO pelIeHHE;
- ONpeAEeHTEIb, COCTABICHHBIN U3 KO3((PUIIMEHTOB IPY HEN3BECTHBIX HE PABEH HYJIIO.
2. Cucrema TUHEWHBIX ypaBHEHHI HA3bIBACTCSI HECOBMECTHOM, €CITH:
- KO3 ULUEHTHI TPaBOil YaCTH PaBHBI HYJIIO;
- cHCTeéMa UMEET OJTHO PEIIEHHE;
- CHCTEMa HE UMEET PeICHHUS;
- KO3 HULIUEHTHI MIPaBOH YaCTH PaBHbI HYJIIO.
3. Cucrema TMHEHHBIX YpaBHEHUI Ha3bIBAETCS OAHOPOAHOM, €CIH:
KO3 HUITMEHTHI TPaBO YaCcTH PaBHEI HYIIIO;
cUCTEeMa HE UMEET PELICHNUS;
K03(pPUIIMECHTHI IPaBOIi YaCTH HE PaBHBI HYJIIO;- CHCTEMa UMEET XOTs Obl OJTHO PElICHHE.
4. CucreMa n JTMHEHHBIX YPAaBHEHHUN ¢ N HEU3BECTHBIMU, UIMEET €AUHCTBEHHOE PELICHUE, €CIIU:
- Bce cBOOOHBIE K03(h(PHUIIMEHTHI paBHEI HYIIIO;
- ONpeAesHTellb, COCTABICHHBIN U3 KOXQ(HUIMEHTOB ITPH HEU3BECTHHIX paBeH 0;
- KO3 UIUEHTHI IPU HEU3BECTHBIX- MPOMOPIIMOHAIBHBL,
- ONpeAeTHTelb, COCTABICHHBIN U3 KO (PUIMEHTOB IIPU HEU3BECTHBIX HE PABEH HYJIIO.
5. OnHoponHas cucTeMa JIMHEHHBIX YpaBHEHUH BCera NMeeT:
- MHOXECTBO PEILICHUI;
- OJIHO peLICHHE;
- HEe UMEET PELICHHUS;
- TpH pelIeHHS.
. Onpenenurens n-oro MOpsJIKa paBeH:
CyMMeE BCEX JIEMEHTOB OIPEEIINTEIS;
MIPOM3BEICHHUIO 3JIEMEHTOB Ha JUArOHaJH;
CyMMe€ IIPOM3BEICHHI AIEMEHTOB CTPOKH Ha MX alire0pandeckoe AOMOTHEHHE;
CyMMe Bcex anreOpanvyecKkux AOMOTHEHHH.
. Onpenenurens HEe U3MEHUTCSI, €CITH:
- TIepecTaBHUTb JBE CTPOKH MECTaMH;
- YMHOXXHUTb CTPOKY OIIPEIEIUTENs HA KaKOe-TO YHCIIO;
- K 3JIEeMEHTaM OJHOM CTPOKH MPUOABUTH COOTBETCTBYIOIIME JIEMEHTHI APYTOil CTPOKH;
- DIEMEHTHI OJJHOTO CTOJIOIAa YMHOKUTH HA COOTBETCTBYIOIIHME AJIEMEHTHI APYTOr0 CTONONA.
8. Kakue omnepanmu M0o>XHO TIpoBecTH HaJ MaTpuiiaMu A u B, eciin A umeer pasMepHOCTh 2 CTPOKU
u 3 cronbua, a B — 3 cTpoku u 2 cronbdma:
- TOJBKO YMHOXXEHHUE;
- CIIO)KEHUE M YMHOXKECHHE;
- TOJIBKO CJIO)KEHHE;
- YMHO)XEHHE Ha YHCJIO U CI0XKEHHE.
9. Korma MOXHO HaiiTh mpowu3BeaeHne Matpuil A U B, eciim A umeer n-CTpoK ¥ m-CTOJOIOB, a
Mmatpuua B umeeT k-cTpok u r-cTononos:
- n=3,m=3,k=4,r=3;
- n=2,m=1,k=2,r=2;
- n=5,m=2,k=3,r=4;
- n=3,m=4,k=4,r=2.
10. Ilycts E- emunngaHas MaTpwuia, Toraa:
- npu ymMHOXXeHUH E Ha matpuiy A, Oyzet maTpuna A;
- npu yMHOxeHnHu E Ha mro6oe uncno, Oyzer marpuua E;
- npu cnoxenud E ¢ marpuneit A, Oyner Matpuna A;
- CTpOKa MaTpHIbl E cOCTONT M3 eANHUIL.
2. BexTopHas anre6pa
1. /IBa BEeKTOpa paBHBI €CIIN
- paBHBI JUTMHBI BEKTOPOB;

(o)
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- COBIAJAIOT HaIpPaBJICHUS;

- COBIMAJacT JJIMHA U HallpaBJICHUS.

2. JIBa BeKTOpa NapajuieibHble OJJHON MPsIMOI HA3bIBAIOTCS

- KOMITJIaHAPHBIMH;

- KOJUTMHEApHBIMU;

- PaBHBIMHU.

3. Tpu BekTOpa napajiesbHble OAHOM TIOCKOCTH HAa3bIBAIOTCS

- KOMIUIAaHapHBIMH;

- KOJUIMHEApHBIMU;

- JMHEWHO HE3aBUCHUMBIMH.

4. JUIMHHA OJHOTO BEKTOpa paBHa 4, APYroro 5 m yrom Mexay Bextopamu paser 120° Torma
CKaJIIpHOE NTPOU3BEACHUE PABHO

- 10;

- -10;

- 0.

5. Tpu BexkTopa 00pa3yroT 6a3uc B TPEXMEPHOM IIPOCTPAHCTBE, €CIH OHU

- KOMIUIaHApHBI;

- HE KOMIUIaHApPHBI;

- KOJUIMHEAPHBL;

- HE KOJUIMHEAPHBI.

6. J/IBa BekTOpa 00pa3yroT 6a3uc B IBYXMEPHOM IPOCTPAHCTBE, €CIIM OHU

- KOMIUIaHApHBI;

- HE KOMIUTaHAPHBI;

- KOJUTMHEAPHBL;

- HE KOJUIMHEAPHBI.

7. 3amano Tpu BekTopa ¢ koopamHatamu {1;2;3}, {3;4;2} m {2;3;5} Torma wmx cmemaHHOE
MpOU3Be/ICHHE PABHO

_ 5;

- -5

- 6;

- 8.

8. Cxansgpnoe npousBeaeHne BekTopos {3;4;2} u {2;3;-5} paBHO

- T

- 8

-9

9. Moyns BEKTOPHOTO TTPOU3BeIeHHs BEKTOPOB {4;2;3} u {5;4;3} paBeH

_ 9;

- 10;

- 11

- 8

10. INapamnenorpaMM MOCTPOCH Ha BEKTOPAaX HMEIONMIUX JUIMHBI 6 W 3, yroil MeEXTy 3TUMU
BekTopamu papen 30°. Tora miomans napaienorpaMma paBHa

- 18;

-9

- 12

3. AHaJMTHYeCKasl TeOMeTpHUst

1. B o0mem ypaBHEHHH IIOCKOCTH KodgdunmeHThl A, B, C onpenessifoT KOOpIUHATHI. . .

- TOYKH, MPUHAJIEKAIIEH IJIOCKOCTH;

- BEKTOpa, JIKAIETO B IUIOCKOCTH;

- BEKTOpA, MEPIEHIUKYISPHOTO TNIOCKOCTH.

2. Ecnu JiBe TIOCKOCTH MEPIEHAUKYIISIPHBL, TO ... TIPOU3BEJCHHE HX HOPMAIBLHBIX BEKTOPOB PABHO
HYJIIO.

- CMEIIaHHOE;

- BEKTOPHOE;- CKaJSIpHOE.

3. VrioBble K03 GUIUEHTHI NapaieIbHbIX TPIMBIX ...

- PaBHBI;

- IPOTHUBOIIOJIOKHBI TI0 3HAKY;

12



- 00paTHEI 110 BEJTUYHHE.
4. OmHa U3 MOJSIPHBIX KOOPAMHAT TOYKH ONpeeNsieTcs e€ pacCTOsIHUEM JIO. ..
- ocu abcumcc;
- OCH OpAMHAT;
- Havaja KOOpJHHAT.
5. Ecnu Touka NEXHUT HAa OCH OpIAMHAT B BEPXHEH MOIYIUIOCKOCTH, TO OfHA M3 €€ MOJSPHBIX
KOOpJIMHAT paBHa...
- HYIIO;
- C/IMHHIIE;
- JIEBSHOCTO Tpajycam.
6. Eciu B 0011eM ypaBHEHUH IDIOCKOCTH CBOOOTHBIN WJIeH paBeH HYIIO, TO TNIOCKOCTD ...
- TPOXOAMWT Yepe3 Hayasio KOOPANHAT;
- TMapajuiesibHa ocH abcIuce;
- TapajuiesibHa OCH OpJAMHAT.
7. HopmaubHBIH BEKTOP IUIOCKOCTH 2X+y-157=0 nMeeT KOOpAWHATHL. . .
- (L,2,0);
- (2:1,-15);
(1;2;-15);
(1;1;-15).
. Hanet Touku A( 2; 3) u B(— 6; 5). Toraa koopauHAaThl cepeinHbl 0Tpe3ka AB paBHBL...:
(-4:8);
(-4 1),
(-2;8)
- (=2;49).
9. Paccrosane mexny Toukamu B(-3; —4) u D(6; 8) paBHO...:
- 15;
_ 5;
- 11,
10. Koopnunata xo Touku A(Xo; 1; 7), mpuHaiexamei miockoctu 5x+y—z+1=0, paBHa...:
- ]_;
- -]_;
- 0.
4. BBeeHue B MaTeMaTH4eCKUl aHAIN3 QyHKIUN OJHOI NepeMeHHO
1.®ynkus y=In(2x-3) uMeeT HyJb B TOUKE
-x =1,5;
-x=0;
- x=2.
2. Odynkiusa y=(3x-6)/(2x-1) umeet HyJIb B TOUKE
- x=1;
- x=0;
- -x=2.
3. I'padux dpysknms y=In(2x-3) nMeeT BEPTUKAIBHYIO aCHMITOTY C YPaBHEHHEM
- X=2;
- x=1;
- x=1,5.
. I'paduk dpynkumm y=(3X-6)/(2x-1) nmeeT ropu3oHTaIBHYIO ACUMIITOTY C YPaBHECHUEM
-y L
- y=05;
- y=L,5.
. I'paduk dynkimn y=(3X-6)/(2x-1) umeeT BepTUKATbHYIO ACUMIITOTY C YPaBHCHHUEM
- x=1;
- x=-0,5;
- x=0,5.
6. [pousBonHas Gyukimu y=(3x-6)/(2x-1)
- TIOJIOKUTENbHAS
- OTpHULAaTeNbHas
- 3HaKoIepeMeHHast

o]

o

9]
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7. IllpouzBoaHas GyHKIUH y=Ze3X+2 HUMEET BUJI

- 2873,

- 2-e3x+2;

- 6:e3x+2.

8. IIpouzBoanas GyHKITUN y=—26'3x B Touke X=0 paBHa

- 6

-3

- -3

9. dyHKIHS y=3x>-6x+] HMeeT MHHIMYM B TOUKE

- x=1;

- x=0;

- x=2.

10. Makcumym dynkmus y=2x°-6x"+1 paBen

- ]_;

- 0;

- 2

5. Ju¢depeHuuaibHoe HCUHCIeHHEe (PYHKIMHU OHOI NepeMeHHOoM

1. B wem cocTouT QpusHdecKuil CMBICIT MTPOU3BOAHON (PYHKIIMK OHOU TIEpEeMEHHOMN ?
- IOKa3bIBAEeT CKOPOCTHh U3MEHEHNUs (PYHKIIMH B JaHHOH TOUYKE;

- TIOKA3bIBAeT TPACKTOPHIO JBM)KCHUS JAHHOM TOUKH;

- [TIOKA3bIBAET NepeMelIeHNE JAaHHOM TOUKH.

2. B yem coCcTOUT reoOMeTpUYECKUil CMBICT IPON3BOIHON (DYHKITUU OJHON IIEPEMEHHO ?
MPOU3BOJIHASL PaBHA YTIOBOMY KO3 PHIMEHTY KacaTeIbHOH K rpaduKy QyHKIUH;
MPOM3BOJIHAS PaBHA 3HAYCHUIO MaKCUMyMa (YHKITUH;

MPOM3BOJHAS IIOKA3bIBAET TOUKY NepeceueHus rpaduka GyHkuuu ¢ ocbio OX.

3. YrnoBo#t k03 unmeHT KacareapHON K TpaduKy QyHKINH y=InX B TOUKe X=2 paBeH
- ]_;

- 05

- €.

4. Haiitn mepByIo Npou3BOIHYI0 QYHKIIUK y:xzsinx

- 2X+COSX;

- 2XSinX+XCosX;

- 2XCOSX.

5. TIponssonas pyrxumn y = (2x—1)° B Touxe M(0; -1) pasna

- (-1); - 10; - 6.

6. I'paduk dpynkuun y=In(x+1) nepecexaer ocb OX o yriom (B rpaaycax)
- 30;

- 45;

- 60.

7. Yucno SKcTpeMyMOB (GyHKIHH y=X—2X°+1 paBHO
-1;-:2;-0.

8. DKCTpeMyMbI QYHKIUH y=3X—X

- TOJIBKO OTPHULATEIBHBIC; - TOJIBKO MOJI0KUTENIbHBIC; - PA3HBIX 3HAKOB.
9. dynxuus y=1-X° HMeeT TOUKy nepernda mpy X PaBHOM

- ]_;

- 0;-(-1).

10. HanmenbInee 3Hauenue GpyHKIun y=x€ * Ha otpeske [—1; 1] paBHo
- ]_;

- 0;

- (-2).

2 cemecmp

6. ®YHKIUM HECKOJIBKHUX NepeMeHHbIX

1. Yro Ha3bIBAaETCSI HHTEIrPUPOBAHUEM?

- omepanus HaXOXKJIEHHS HHTETpaa;

- npeoOpa3oBaHHE BHIPAKEHHUS C HHTETpAIaMU;

- oIlepanys HaX0XKJIEHHs POU3BOIHOM;

- Tpezden npupameHus pyHKIUN K IPUPALIEHAIO €€ apryMeHTa.

14



2. MHOXeCTBO IIepBOOOPa3HBIX UIsd JaHHOH QyHKkuuu f(X) Ha3bIBaeTCA. ..
GbyHKIMEH;
HEOTIpeIeTICHHBIM UHTETPAJIOM;
- TIOCTOSIHHBIM MHOKUTEIEM;
YaCTHOM MPOU3BOIHOM.
. Onepanus HaXOXKIAEHHSI HEONIPEAEICHHOIO HHTErpajia Ha3bIBaeTCs . . .
mud depeHIMPOBaHNEM (PYHKIIHUN;
npeoOpazoBaHueM (pyHKITHH;
HUHTErpupoBaHyueM (QyHKIMN;
HET BEpPHOTO OTBETA.
4. Tlpou3BoHas OT HEONPEAEIECHHOTO UHTETpajia paBHa. ..
HOJBIHTETPANbHON (QYHKLINHY;
- TIOCTOSIHHOM MHTErpUpPOBaHMUS;- IEPEMEHHON HHTETPUPOBAHHS;
mo6oit GyHKIMH.
. HeommpenenennspIit mHTETpa OT anredpandeckoil CyMMBI ABYX MJIM HECKONBKUX (DYHKITHI paBeH. ..
MPOU3BEICHUIO HHTETPAJIOB ITUX (DYHKIINI;
PasHOCTH ATUX QYHKIHUH;
anreOpanvyecKkoi CyMMe X HHTETPaoB;
HHTErpaly YaCTHOTO 3TUX (DYHKLUH.
. UeMy paBeH HeomnpeeneHHbIN HHTerpal oT 1 (equHuLb!)?
- x+C;
- 0;
- 1+C;
- const C.
7. UeMy paBeH HEONpeAEIeHHBIN HHTETrpat sin(x)?
- —cos(X)+C;
- cos(X)+C;
- tg(x)+C;
- arcsin(x)+C.
8.C momotplo, Kakoi (opMyIbl, B OCHOBHOM, PEHIAIOTCS 33/IaHUS TI0 HAXOXKACHHUIO OIPE/ICIICHHOTO
WHTerpaa:
- (opmynsl Pumana;
- ¢opmynsr Ko
- HCHOJB3Ys GOpPMYIIBI TpeoOpa3oBaHHs UHTErpaa
- ¢opmynsr Hetorona - JleitOHuIA.
9. llpu mepeMeHe MeCTaMH BEPXHETO W HIKHETO NPEAEIOB HHTETPHUPOBAHUS OINpeelICHHBIN
WHTETrpal...
- OCTaeTcs MPEeKHUM
- MEHSEeT 3HaK
- YBEJIHMYMBAETCS B J[Ba pa3a
- paBeH HYyJIO
10. OnpenencHHBIN HHTErpaJl HCIOIB3YETCA MIPH BEIYHCICHUMN. . .
- IJIOIIAJeH IIOCKUX (puryp
- 00BEMOB Tel BpaleHHs
- TPOMIEHHOro MyTH
- BCEX NEPEUYHCICHHBIX JIEMEHTOB
7. NnTerpajibHoe ucHucaeHue GyHKIUN OHOH NepeMeHHOi
1. O6macThio onpenenenus QyHKIMU IBYX IepeMeHHbIX z=f(X,y) Ha3bIBaeTCs?
- Bces xoopannatHas minockocts XoY;
- 3aKO0H, MO0 KOTOPOMY KaXIOW mape 3Ha4deHWd (X,y) COOTBETCTBYET 3HAYCHHE 3aBHCHMOM
IIEPEMEHHOM;
- MHOJKECTBO BceX Map (X,y), A5l KOTOPBIX CYIIECTBYET 3HAYEHUE Z.
2. CKoJIBKO TIepeMeHHbIX B PyHKIHMK u=sin (x) +cos (2y)-z?
-2

' ' (O I

' ' Y I

(o)

31
- 4
1
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3. I'padukoM (PyHKIIMU ABYX MEPEMEHHBIX SIBIISECTCS?

- JIMHUS;

- TIOBEPXHOCTb.

4. YacTHO MPOU3BOAHON PYHKIIMN HECKOJIBKUX NMEPEMEHHBIX Ha3bIBACTCS?

- TPOW3BOJIHAS OT YaCTHOTO apryMeHTa (yHKIIHH;

- TPOW3BOIHAS OT MPOM3BEACHUS apTyMEHTOB (PYHKIINH;

- TPOU3BOJIHAS OT JIOrapu(Ma YaCTHOTO apryMEHTOB (DYHKITUH;

- Tpom3BomHAas OT (GYHKIWH TPH YCIOBHH, YTO BCE apryMEHThl KpOME OJHOTO OCTaroTCA
MTOCTOSTHHBIMH.

5. [Ipou3BoaHOM BTOPOTO MOPSIKA HA3ZBIBACTCS?

- KBaJpat NpOHU3BOJIHOM MEPBOTO MOPSJIKA;
MPOM3BOAHAS OT ITPOM3BOIHON MIEPBOTO MOPSIIKA;

- KOpEHb KBaJIPaTHBIM OT MPOU3BOAHON MEPBOTO MOPSIKA;- IepBOOOpa3Has MPOU3BOIHON TIEPBOTO
MOPSIIKA.

6. llomapiM mudpdepentmanoM HyHKITNH HECKOIBKIX IEPEMEHHBIX HAa3bIBaeTCs?

- TJaBHas JHWHEWHAas dYacTh NpupameHus (YHKIUN TpW HW3MEHEHWW JorapudMa OIHOTO W3
apryMeHTOB;

- TJaBHas JTWHEHHAS 4acTh MpUpamleHus: QYHKINN TPy U3MEHEHUH BCEX apTyMEHTOB;

- TpupaimeHus pyHKINU TpH N3MEHEHHH BCEX apTyMEHTOB;

- TJaBHas JIMHEHHAS YacTh NpUpAIleHUs QYHKIIUU TIPYU U3MEHEHHH JoraprudmMa BCeX apryMEHTOB.

7. ToukH, B KOTOPBIX BCE YACTHBIC MPOU3BOHBIC PABHBI HYJIIO, HA3bIBAKOTCS?

- CTaIlIOHAPHBIMU;

- MaKCUMyMOM (pyHKIIHU;

- MUHUMYMOM (DyHKIIHH.

8. 3nauenue GyHKUUH OBYX IEPEMEHHBIX z=2X-y+15 B Touke A(-2,1) paBHO?

- 10;

- 11

- 12

- 13.

9. ®YHKIMS HECKOJIKHMX MEPEMEHHBIX ABJSETCS MU GEepeHIIUPYEMOH, eciu?

- CYIIECTBYET IIOJIHOE MPHUPAIICHUE (PYHKIIUH;

- CYIIECTBYET IOJIHBINA nuddepeHiuan GyHKIIH,

- YacTHas MPOU3BOIHAS 110 OJHON M3 TIEPEMEHHBIX PaBHA HYIIO;

- YacTHas MPOW3BOIHAsS [TO OJHOHN M3 MEPEMEHHBIX HE CYIIIECTBYET.

10. YpaBHeHue kacaTenpHOH m1ockocTH B Touke M(1,-1) k moBepxHOCTH Z=yIn(X)

- X+z=0;

- x+z=1;

- X+y:O;

- x+y=1.

8. KomnuekcHble yncia

1. TIpu KaKux 3HAYECHUAX X, Y KOMITIEKCHOE YHCII0 z=3y-X-6+2yi-3xi+10i 6yner paBuo 0?

- x=5; y=3;

- x=4; y:6;

- X=6; y=4.

2. YacTHoe OT JeNeH!s KOMIUIEKCHOTO YHcia Z=4-+1 Ha KOMIDIEKCHOE Yncio z=1+i paBHO:

- z=3/2+5/2i;

- z=5-2i;

- 5/2-3/2i.

3. IlpousBeneHre KOMIUIEKCHBIX uncen z=3+21 u z=1+5i paBHo:

- Z=5+2i;

- 7=3-4i;

- z=-7+171.

4. Monynb KOMIUIEKCHOTO yuciia z=4+31 paBeH:

- 4

-3

- 5.

5. MoJynb KOMIUIEKCHOTO YUclia Zz=21 paBeH:
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- 3;

- 25

- 2

6. ApryMeHT KOMILIEKCHOTO YHCa Z = 51 paBeH:

- 45 rpamycos;

- 180 rpaxycos;

- 90 rpagycos.

7. ApryMeHT KOMITJIEKCHOTO Yrciia Z = -1+ paBeH:
- 45 rpamycos;

- (-45) rpaxycos;

- 135 rpagycos.

8. Kommekcroe gncio z=4exp(180° i) B anre6pamaeckoii Gopme nMeet BU:
- 7=4;

- 7=8;

- Zz=-4.

9. KommekcHoe 4ncio z=2exp(90°1) B anreGpandeckoii popme HMEeT BULL:
-2 :

-(-2);

- 2I.

10. Kopuu ypaBHenus z*z-8z+20=0 Ha MHOKECTBE KOMIUICKCHBIX YHCEI PABHBI:
- 2+2i, 2-2i;

- 4+4i,  4-4i

- 4420, 4-2i

9. JuddepenuuajbHble ypaBHEeHUSA
1. duddepenimanbHoe ypaBHEHUE TEPBOTO MOPAIKA UMEET BUL:
- F(Xay’yn)zo;
- F(Xay9y,):0;
- F(xY)=05- F(x,y,y")=0.
2. Cpenu pemenuit muddepeHInanbHOro ypaBHeHus y'-5y'+6y=0 Het QpyHKIun
y=exp{2x};
y=exp{3x};
y=exp{4x};
- y=exp{2x}+exp{3y}.
3. Kakoe ypaBHeHue sBIgeTCS JU(PPEPEHIUAIBHBIM YPaBHCHUEM C  Pa3/eIIONIUMHUCS
nepeMeHHbIMU?
- (x+y)dx+ydy=0;
- xydx-ydy=0;
- ydx+(y-x)dy=0;
- (x+y)dx-(y-x)dy=0.
4. Kakas ¢pyHKIUS sBIsieTcst perieHueM auddepeHnanbHOro ypaBHeHus y'+yctgx-2c0SxX=07?
- y=sinx;
- Y=COSX;
- y=tgx,
- y=Ctgx.
5. IlpaBast yacth tudepeHInaNIbLHOTO YpaBHEHU IEPBOro nopsiaka y'=f(x,y) 3amaet:
HarpasJieHHe HOPMaJIH K 3TOH KPUBOH;
- HallpaBJICHHME KacaTeJIbHOM K ATOW KpHUBOM;
- HallpaBJI€HHUE IMOJHOPMAJIH K 3TOM KPUBOIi;- HANPABIEHUE U30KJIUHBI K 3TOH KPUBOM.
6. Teopema cymiecTBOBaHUS W €AMHCTBEHHOCTH pelIeHUs MuddepeHInanbHO YpaBHEHHs TIEPBOTO
MOPAIKA, YAOBJIETBOPSIOMIETO HA9aIbHOMY YCIIOBHIO Ha3bIBAETCS:
- TeopeMoi Jlarpanxka;
- Tteopemort Komy;- Teopemoit @epma;
- teopemoii JleiiGHuma.
7. MHOXECTBO BCEX TOYEK ITOCKOCTH, B KOTOPHIX TTOJIE UMEET O/IHO HAIlpaBJIEHUE HA3hIBAETCS:
- HHTErpajbHOU KpHUBOW;
- nmuddepeHanTbHON KPUBOI;
- M3OKJIMHOW;
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- OOIIMM pEIICHUEM.

8. Jlns muddepeHnanbHOro ypaBHEHUs mepBoro nopsaka y'=f(X,y) ypaBHeHHE M30KIMHBI UMEET
BUJL:

- y=cost;

- f(x,y)=cost;

- y"=cost;

- X=cost.

9. Kakoe ypaBHeHHE SBISETCS OAHOPOAHBIM nH(hepeHInaTbHBIM YpaBHEHHEM ?

- (x+y)dx+ydy=0;

- xydx-ydy=0;

- ydx+dy=0;

- (x+y)dx-dy=0.

10. [Jnsa nuueeitHoro auddepeHINaIbHOTO  ypaBHEHHS BTOpOro mopsiaka y"-5y'+6y=0
XapaKTepUCTUYECKOE ypaBHEHUE UMEET BUI:

k"2-5k+6=0;
- k"3-5k"2+6k=0;
- k-5k=0;- 5k+6=0.
KomnuuecTBo 6amios 0...64 65...74 75...84 | 85...100
[Tkana oueHuBaHUA HeynonerBopurenbHo VYnosnerBoputenbHo | Xopowmo | OTIUYHO
He 3aureno 3auTeHo

5.2.2 OueHo4HbIe CPeACTBA NPU NPOMEKYTOYHOH ATTECTALUM

1 cemecTp

@opMOil MPOMEXKYTOUHOM aTTECTALMU SIBISIETCS SK3aMEH, B IIpolLiecce KOTOPOro OLEHUBAKOTCA
pe3ynbTaThl O0y4YeHHs IO AWCLMIUIMHE W COOTHOCATCSl C YCTaHOBJICHHBIMH B paboded mporpamme
WHINKATOPaMU JOCTHIKCHHUSI KOMIIETeHIMH. VHCTpyMEHTOM H3MepeHUsl pe3yJibTaToB OOyuYeHHS II0
JUCLUIUIMHE SIBIISICTCS YCTHBIH OTBET OOy4YalomIerocss Ha 2 TEOPEeTUYECKUX BOMPOCA, BBHIOPAHHBIX
CIIy4aifHbIM 00pa3oM u (MITK) pelieHne Tpex 3aj1ad u (win) oTBeT Ha 20 TECTOBBIX 3aIaHUN.

Onpoc MOXET MPOBOJAWTHCS B NMUCHBMEHHOW W (WJIM) YCTHOW, M (WJIM) 3EeKTpoHHOH (opme (2
BOIIPOCA).

Kpurepuu onieHuBaHus:

- 85-100 Oan0B — pu NPaBUIBHOM U IIOJIHOM OTBETE Ha BCE BOIIPOCHI;

- 65-84 6anyoB — Npu MPaBUIFHOM U TIOJIHOM OTBETE HA OJIMH W3 BOIPOCOB U MPABHIBLHOM, HO HE
MIOJITHOM OTBETE Ha JAPYTOil U3 BONIPOCOB;

- 25-64 6amioB — pH PAaBUILHOM U HEMIOJIHOM OTBETE TOJIBKO Ha OJIMH M3 BOIIPOCOB;

- 0-24 6annoB — npu OTCYTCTBUU NMPABHIIBHBIX OTBETOB HA BOIIPOCHI.

3agaun MOTYT OBITH IPECTaBIICHBI B MMCHbMEHHOM JINOO B AJIEKTPOHHOH (hopMe (TpH 3a1aum).

Kpurepuu onieHuBaHus:

- 85-100 OaynI0B — pyu NpaBUIBHOM U IIOJIHOM PEIIEHUH BCEX 3a1a4;

- 65-84 6ayioB — Mpy NPAaBUILHOM U MOJTHOM PEHICHUH BYX 32/1a4 U TMPAaBUIILHOM, HO HE TIOJTHOM
peLIeHNN TpeThel 3a1auu;

- B Ipounx ciydasx — 0-64 Gamna.

TecTupoBaHre MOXKET MPOXOIUTH MUCEMEHHO JIN0O B 3JIEKTPOHHOM (hopMe (20 TECTOBBIX BOIPOCORB).
3a KaxapIH TPABIIIHHO JAHHBINA OTBET O0YUAIOIIUIACS TOJTydaeT 5 6aioB.

Ilpumepnsiii nepeuensb 60NPOCOE K IKIAMEHY:

OmnpeaenuTenn BTOPOTO M TPETHLETO MOPSIKA, UX CBOMCTBA.

Anrebpandeckoe JOMOTHEHHUE K AJIEMEHTY MaTPHUIIBL.

®Dopmynsl Kpamepa 11 pelieHns CUcTeM JIMHEHHBIX anreOpandecKux ypaBHEHH.

YciioBue CylllecTBOBaHUS €IMHCTBEHHOI'O PEILIEHHs] CUCTEMBI ypaBHEHUM 110 MeToy Kpamepa.
OrnpezaeneHre MaTpULIbL, 3IEMEHT MaTPUIIbI, PA3MEPHOCTh MATPHUILIBL.

Bunbr Mmatpui (TpeyroipHas, TuaroHalibHas, €IUHIYHAS MaTPHUII).

JlelicTBUA HaJl MaTpUIIAMU: CI0KEHUE MaTPHIL.

JlelicTBUA Ha/l MaTpUIIAMU: YMHOKEHUE MATPHUIIbI HA YUCIIO.

O NG A~WDPE
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9.

10.

JleiicTBUA HaJl MaTpUIIAMU: YMHOKEHHUE MATPHIL.
Omnpenenenne 0OpaTHOM MaTPHUITHI, CBOHCTBA.

Ilpumepnulii nepeuens 3a0ay K IK3aMeHy:

1.

agprwDn

Pemnts cuctemy nuHeNHBIX ypaBHeHU MeTonoM Kpamepa.
JaHbl Touku ¢ koopauHaTaMu. HalTu yros Mexay BEKTOpamu.
Jans! Tpu Touku. HaliTi TOUKy niepecedeHne BICOTHI U MEUAHBI.
HccnenoBath Ha HEMPEPHIBHOCTH (DYHKIUH.

Haiiti accuntoTs! k rpaduky GyHKIHN.

Ilpumepnulii nepeuens mecmosvix 3a0aHuiL:

1.

4.

CucTeMa IMHEHHBIX YpaBHEHUH Ha3bIBA€TCSI HECOBMECTHOM, €CIIH:

KO3 HUITMEHTHI TPaBO YaCTH PaBHEI HYIIIO;

CUCTEMA UMEET OJHO PEIICHUE;

cUcTeMa He MMEeT PELICHNUS;

KOX(GUITMEHTHI IPaBOW YaCTH PaBHEI HYIIIO.

Onpenennurens n-0To MOpsIIKa paBeH:

CyMMe BCE€X 3JIEMEHTOB ONPEEIIUTENS;

MIPOM3BEICHHUIO 3JIEMEHTOB Ha JWArOHAJIM;

CyMMe TIPOU3BEICHHI AIEMEHTOB CTPOKH Ha UX alre0pandecKoe JOMOTHEHHE;
CyMMe BCEX ajre0panveckux JOTOTHCHUM.

JlBa BEKTOpa paBHbI €CIIN

PaBHBI JJINHBI BEKTOPOB;

COBIAAAIOT HAIIPABJICHUS;

COBMAJIaeT JUIMHA U HallpaBJIECHUsI.

JnuHHa ogHOrO BEKTOpa paBHAa 4, IPYroro 5 M Yroil MEXAy BEKTOPAMH PaBEH 120° Torma

CKaJISIPHOE MTPOM3BEICHUE PAaBHO

10;

-10;

0.

CkansipHoe nipousBeieHne BeKTopoB {3:;4;2} u {2;3;-5} paBHO

7

8;

9.

Ecnu aBe minockocTu NMepreH UKy ISIpHBL, TO ... MPOU3BEJICHUE UX HOPMAIBHBIX BEKTOPOB PaBHO

CMEILIaHHOE;
BEKTOPHOE;

CKaJIsIpHOE.

Iponssonnas Gpyrkuun y=2¢* numeer BHj

ex+2; _ 2_ex+2; _ 4_ex+2.

Oynxims y=3x’-6x+1 UMeeT MUHIMYM B TOUKE

x =1;

x =0;

x=2.

VYr0B0ii K03 HUIHEHT KacaTeNbHOH K rpaduKy GYyHKUMH y=Inx B TOUKe X=2 paBeH
L

0,5;

€.

. Haumenbiee 3nauenne GyHkun y=x’e * Ha otpeske [—1; 1] paBHo

1;
0;
(-2).

2 cemecTp

@opMOH ITPOMEKYTOUHOM AaTTECTAllMU SIBJISIETCSL 3a4E€T, B IPOLECCE KOTOPOIO OLEHUBAIOTCA
pe3ynbTaThl O0yYeHHUs 1O AWCIUIUINHE M COOTHOCSTCS C YCTAaHOBIECHHBIMH B pabodeil mporpamme
WHIMKATOPaMH JOCTHIKEHHUSI KOMIIETeHUMH. VHCTpyMEHTOM H3MepeHHsl pe3yjibTaToB OOyuYeHHS II0
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JTUCITUIUTAHE SIBISIETCSI YCTHBIM OTBET OOydYaromerocs Ha 2  TEOPEeTHYECKHX BOIPOCa, BHIOPAHHBIX
CIy4JalHBIM 00pa3oM u (WIH) pemreHne Tpex 3amad u (wim) oTBeT Ha 20 TeCTOBBIX 3aIaHU.

Onpoc MOXeT MPOBOAMTHCS B MHUCBMEHHOW W (WJIM) YCTHOW, M (WJIM) 3JIEKTpOHHOH Qopme (2
BOIIPOCA).

Kputepuu oniennBanus:

- 85-100 6a10B — MpHU MPaBUIBHOM H IIOJHOM OTBETE Ha BCE BOIPOCHI;

- 65-84 6amnoB — npHU NPaBUILHOM U TIOJIHOM OTBETE Ha OJHMH W3 BOIPOCOB U MPaBHILHOM, HO HE
MIOJTHOM OTBETE Ha JIPYTOi M3 BOIIPOCOB;

- 25-64 6amioB — IpH IPaBUILHOM U HEIIOJIHOM OTBETE TOJBKO Ha OJUH U3 BOIPOCOB;

- 0-24 6annoB — npu OTCYTCTBUH NPABHWIIBHBIX OTBETOB Ha BOIPOCHI.

3agauu MOTyT OBITH IPEACTaBIICHBl B MMCHbMEHHOM JINOO B AJIEKTPOHHOH (hopMe (TpH 3a1aun).

Kputepuu oniennBanus:

- 85-100 GannoB — pH MPaBUIHHOM U IOJHOM PELICHUH BCEX 3a71aY;

- 65-84 6amnoB — Npu NPaBUIBLHOM U MOJTHOM PELICHUH ABYX 3a/1a4 U NPaBUILHOM, HO HE TIOJTHOM
pelIeHUM TPEThEU 3a/1auu;

- B TIpouux ciydasx — 0—64 Gaa.

TecTupoBaHUE MOXKET MPOXOIUTH MUCHMEHHO JIN0O B 3JIeKTPOHHOM (hopMe (20 TECTOBBIX BOIPOCOR).
3a KaKIpIi PaBUIIHHO JaHHBIA OTBET 00yUAIONIHIiCA MTOTydaeT 5 0asioB.

IIpumepnutii nepeuensb 60nPOCO8 K 3auemy:
OmnpeneneHre U TEOMETPUIECKasi HHTEPIPETAINs KOMIUIEKCHOTO YUCIIa.
CBoiicTBa KOMIUIEKCHO- COTPSDKEHHBIX YHCceNl. MOTyb KOMIUIEKCHOTO YHCTa.
ApudmeTrraeckue orepanuy HaJl KOMITIEKCHBIMA YHCIIAMH.
Tpuronomerpuueckas 1 mokazaTesbHas GOPMbI KOMILIEKCHOTO YHCIIA.
®dopmyna Oiinepa. Ilepexon oT anreOpamyeckoil (OPMBI  KOMIUICKCHOIO YHCIA K
TPUTOHOMETPHUYECKOM.

6. BwimomHUTH NEHCTBUS HAJl KOMIDIEKCHBIMHU YHCIIAMHU.

7. TlepeBecTH KOMIUICKCHBIC YUCIIA U3 OJTHOU (DOPMBI B PYTYIO.

8. BobINOoNHUTH onepanyrio BO3BEACHHUS B IIETYIO CTCIICHb.

9. BHINMONHATE OTIEpanrio N3BIIEYCHNE KOPHSI.

10.TTocTpouTs 061aCcTh HA KOMILIEKCHOM TUIOCKOCTH.

IIpumepnutii nepeuens 3a0au K 3auemy:

. Haiftu u mocTpouts 001acTh onpeneneHust GyHKIIUU IBYX MEpEMEHHBIX.

2. HccnenoBaTh Ha DKCTpeMyM (DYHKITHIO.

3. Haiiti HeonpeieTICHHBIE HHTETPATIBI.

4. BEINOJIHATH ACHCTBUS C KOMIDIEKCHBIMHU YHCITAMH.

5. Haiitu pemenne qudQepeHInansHOr0 ypaBHEHUS.

IlpumepHnutii nepeuenv mecmosvix 3a0aHUIL:

1. Ckonbko nepeMeHHbIX B pyHKIHU u=sin (X) +cos (2y)-z?

-2

-3

- 45-1

2. YpaBHeHHE KacaTelbHOH miockocTu B Touke M(1,-1) k moBepxHOCTH Z=YIn(X)

- X+z=0;

- xX+z=1;

- X+y:0;

- X+y=1.

3. TIpousBojHas OT HEONPEAEICHHOTO UHTETpalia paBHa. . .

MOJIBIHTETPANTBHON (QYHKIIUM;

- TIOCTOSIHHOW MHTETPHUPOBAHMUS;

- TIEpEeMEHHOW UHTETPUPOBaHMUSI,

- mo0o# QyHKIUH.

4. Yemy paBeH HeolpeAeIeHHBIH HHTErpai oT 1 (exnHHLIBL)?

- x+C;

- 0

- 1+C;

- const C.

5. Mojynb KOMIUIEKCHOTO Yicia Zz=21 paBeH:

arwdE
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- 3;

- 25

- 2

6. ApryMeHT KOMILIEKCHOTO YHCia Z = -1+ paBeH:

- 45 rpamycos;

- (-45) rpanycos;

- 135 rpagycos.

7. MHOXeCTBO BCEX TOYEK IJIOCKOCTH, B KOTOPBIX IT0JIE IMEET OJTHO HAIPaBIICHIE HA3bIBACTCS:

- HUHTETpalibHOW KPUBOIL;

- nuddepeHIanTbHON KPUBOI;

- H30KJIHHOM;

- OOIINM pEIICHUEM.

8. s muddepeHunansHOro ypaBHEHUs HepBoro nopsaka y'=f(X,y) ypaBHeHUE H3OKIUHBI UMEET
BUJL:

- y=cost;

- f(x,y)=cost;

- y"=cost;

- X=cost.

9. Kakoe ypaBHEHUE SBISIETCS OJHOPOIHBIM Ar(PepeHIaT HBIM ypaBHEHHEM?

- (x+y)dx+ydy=0;

- xydx-ydy=0;

- ydx+dy=0;- (x+y)dx-dy=0.

10.lns  nuHelHOro  MUdQEpeHIUATLHOTO  ypaBHEHHs  BTOpPOro  mopsaaka  y"-5y'+6y=0
XapaKTePUCTUUECKOE YPaBHEHHE UMEET BH/I:

- k"2-5k+6=0;
- k"3-5k"2+6k=0;
- k-5k=0;- 5k+6=0.
KomnuuecTBo 6amios 0...64 65...74 75...84 | 85...100
IIIkasma oreHUBaHUSA HeynonerBopurenbHo VYnosnerBoputenbHo | Xopomo | OTIU4HO
He 3auteno 3aureHo

5.2.3. Meroanyeckue MaTepHaJibl, ONpeAesiiOlHe NPOUEeAYPbl OLEHUBAHWS 3HAHUIA,
YMeHMii, HABBIKOB W (WJIM) ONBITA [esiTeJIbHOCTH, XapaKTepu3ywuiue 3Tanbl (OpPpMHPOBAHUA
KOMIIeTeHIH i

[lpn mpoBeNeHUH TEKYIIEro KOHTPOJIS YyCHEeBaeMOCTH B (OopMe ompoca IO PACIIOPSHKEHUIO
HeJarorndeckoro paboTHUKa o0ydaromuecs: youparoT BCe JIMUHbIE BEIIH, HJICKTPOHHBIE CPEACTBA CBA3H,
neyaTHble W (WJIKM) PYKOIMHMCHBIE HWCTOYHUKKM WHQOPMAIMH, JOCTAIOT YHCTBIA JIUCT Oymaru IJo0oro
pasmepa u pyuky. Ha mucre Oymaru 3anucsiBatotcst @amumust, mst, OtuecTBO (IpH HAIWYUK), HOMED
y4eOHOI TpyNIbl U JaTa MPOBEACHUs TEKYLIETo KOHTPOJsS ycrmeBaeMocTH. [lemarormuecknii paboOTHUK
3aJ]aeT BOMPOCHI, KOTOPble MOTYT OBITh 3alMCaHbl HAa TIOATOTOBJICHHBIM Ui OTBeTa JIUCT Oymaru. B
TEYCHWE YCTAHOBJIEHHOTO TIEJarOrM4ecKMM paOOTHHKOM BpEMEHH OOydaromuecsi HHChMEHHO
(GopMyIUpPYIOT OTBETHI Ha 3aJaHHbIE BONPOCHL. [10 McTeueHNH YCTaHOBICHHOTO BPEMEHH JIUCT OyMaru ¢
MOJITOTOBJICHHBIMA ~ OTBETAaMH  OOyYaroliuecss —MepefaloT  MeJarorn4eckoMy  paboOTHUKY  JUIS
HOCJIC/TYIOIIET0 OIIEHUBAHHS PE3y/IbTaTOB TEKYIETO KOHTPOJISI yCIEBaeMOCTH.

[Ipu mpoBeseHUM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B ()OPME TECTHPOBAHHS MO PACHOPSIKEHUIO
MeAaroruieckoro paboTHUKa oOydaromrecs yOHUparoT Bce IMYHBIE BEIIH, JIEKTPOHHBIE CPEICTBA CBSI3H,
nevaTHele W (MIIM) PYKONHCHBIE UCTOYHUKH MH(OpPMAIIWH, TOJyYaroT TECTOBBIC 3aJ[aHWsl B TNEYATHOM
¢dopme, e ykaspiBaror Pammmg, Wms, OtdecTBo (IpH HaIM4YMM), HOMEp y4eOHOW TpyNIBI U AaTy
NPOBEIEHUS TEKYIIEr0 KOHTPOJI YCIIEBAeMOCTH. B TedeHue YCTaHOBIEHHOTO IeJaroruuecKuM
pabOTHUKOM BpeMeHU oOydJaronipecs MUCBMEHHO TPOXOJAT TecTHpoBaHuwe. [lo  ucTeueHHH
YCTAHOBJICHHOTO BPEMEHH TECTOBBIE 3aJaHMsl C OTBETAMM OOYYarOLIHecs MEpPeNaroT IMelarorn4eckomy
pabOTHUKY AJISl TOCIEAYIOIETO OLIEHUBAHUS PE3yJIbTaTOB TEKYIET0 KOHTPOJIS yCIIeBAEMOCTH.

KomnbroTepHoe TecTupoBanue mpoBoauTcs ¢ ucnonszoBanuem DMOC Kys3['TVY.
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[Tpu npoBeeHNN TPOMEKYTOUHOMN aTTeCTallK B JOpME IK3aMeHa/3a4eTa, MPOBOJUMOTO YCTHO WIIH
MUCBMEHHO, 10 PACTIOPSHKEHHIO MEarornieckoro paboTHUKa 00ydaromuecs: yOuparoT Bce JIMYHbBIC BEIIIH,
JNIEKTPOHHBIE CPENICTBA CBSI3M, MEYaTHble W (MJIM) PYKONHMCHBIE WCTOYHUKH HMH(OpMAIHH, AOCTAIOT
YHUCTBIA JIUCT Oymaru JoOoro pasMepa W PydKy, BBIOMPAIOT CIy4YalHBIM 00pa3oM SK3aMEHAalMOHHBIN
omer. Ha mucre Oymaru 3amuceiBaroTcst @amumnmsa, Ums, OtdectBo (mpu HamWM4nM), HOMep y4deOHOM
TpYIIIbL, aTa TMPOBEJACHUS TPOMEKYTOUHOM ATTECTAIMN U HOMEpP DK3aMEHAIIMOHHOTO Omiera. B Teyenue
YCTAHOBJICHHOTO MEAAarorn4eckuM pabOOTHUKOM BpeMeHH, HO He MeHee 30 MHMHYT, OOydarommecs
MUCBMEHHO (OPMYIIHPYIOT OTBETHI Ha BOMPOCHI 9K3aMEHAIIMOHHOTO OHMIIETA, MOCIE Yero CHAIOT JIHCT C
OTBETAMH IIEJ]ArOTHYECKOMY paboTHUKY. [lemaroruueckuii paOOTHHK TIpU OIIGHKE OTBETOB Ha
9K3aMEHALIMOHHBIE BOIPOCH HMMEET MpaBoO 3aJaTh OOydYarolMMCS BONPOCH, HEOOXOIMMBIE ISt
MOSICHEHHSI TPEIOCTaBICHHBIX OTBETOB, a TaKXe JOMOJHHUTEIbHBIE BOIPOCH MO COACPKAHHUIO
JUCTIUTUTAHBI.

[lpy mpoBeneHHH MPOMEKYTOYHOH arrecTalud B (QOpMe TECTUPOBAHMS MO PACIOPSHKEHUIO
MeIarorn4eckoro paboTHUKA oOyJaromuyecs: yOuparoT Bce JIMYHbIE BEIH, 3JICKTPOHHBIE CPEACTBA CBS3H,
nevaTHele W (MIIM) PYKONHCHBIC UCTOYHUKH MH(OPMAIIWH, MOJy4aroT TECTOBBbIC 3aJ[aHWsl B TCUATHOM
¢dopme, tae ykaseBaroT Gamummsg, Umsa, OtdecTtBo (MpW HaIW4uu), HOMEp y4eOHOU TPYIIBI M ATy
IMPOBCACHUA HpOMC)KyTO‘IHOI\/'I aTTeCTalluu. B Teuenune YCTAHOBJICHHOI'O IMEAAaroru4cCKum pa6OTHI/IKOM
BpeMeHH 00ydJaroiuecs MUCbMEHHO NPOXOJAT TecTUpoBaHue. [10 HCTEUeHHH YCTAHOBICHHOTO BPEMEHH
TECTOBBIC 3aJaHWs C OTBeTaMH OOydYaroluecs TMepellaloT MeJaarorndeckoMy paOOTHUKY st
MOCIIEAYIOUIEeT0 OLEHUBAHUSI PE3YIbTAaTOB.

KommerotepHoe TecTupoBanue mpoBoautcs ¢ ucrnonb3oBanneM DMOC punmana Kys['TV.

Pe3ynbTarhl TEKymero KOHTPOJS yCIEBAEMOCTH JOBOASTCS IO CBEACHUS OOYYAIOIINXCS B TCUCHHUE
TpEX y‘-IC6HI)IX )Z[Heﬁ, CICOYIOIHNX 3a AHEM IIPOBCACHUA TCKYIICTO KOHTPOJA YCIICBAEMOCTHU, U MOI'YT
OBITh YYTEHBl TMEAAarorMieckuM pPaOOTHHKOM TP MNPOMEXKYTOYHOH arrectanuu. Pe3ynbTarhl
MPOMEXKYTOYHOM aTTeCTallMd JOBOJAATCS JIO CBEJICHHS OOY4YalONMXCsl B JIGHb IPOBEACHUS
MPOMEKYTOYHOM aTTeCTaINH.

IIpu moAroToBKE OTBETOB HAa BOIIPOCHI IIPU NMPOBEACHUM TEKYILErO0 KOHTPOJS YCIIEBAEMOCTH U IIPH
MPOXOKACHUN TPOMEKYTOUHOW aTTeCTallMM OOYYAIOMIMMCS 3alpeliaeTcss HCIOIb30BaHUE JHOOBIX
SNIEKTPOHHBIX CPEJCTB CBSI3M, MEYATHBIX W (WJIM) PYKOMUCHBIX HMCTOYHHKOB WHQOpMaruu. B ciyuae
OoOHapyXeHHsI TeJarOTHIEeCKUM pabOTHUKOM (aKTa HCIOJNB30BaHHS OOYYaromUMCsS NpPU TOATOTOBKE
OTBETOB Ha BOIIPOCHI YKa3aHHBIX UCTOYHUKOB I/IH(i)OpMaHI/II/I — OLCHKa pEe3yJIbTaTOB TCKYUICT'O KOHTPOJIA
YCIIEBAEMOCTH U (WJIM) MPOMEKYTOUYHOM aTTecTaluu cooTBeTcTByeT O 0aIoB.

IIpy TPOXOXKIACHWH TEKYIIEro KOHTPOJS YCIEBAEMOCTH W IMPOMEKYTOYHON aTTecTaluu
O6yT-IaIOHII/IMI/IC$I C OIrpaHMYC€HHBIMU BO3MOXHOCTAMU 3A0POBbA W HUHBAIWJIaAMHM, HOOITYCKaCTCA
NPUCYTCTBHE B MOMEIICHUH JIUII, OKA3bIBAIOIIMM TAKHM OOYYAIOIIMMCS COOTBETCTBYIONIYIO MMOMOIIb, &
JUIS TIOJTOTOBKH HMH OTBETOB OTBOJUTCSI JIOTIOJHUTEILHOE BpPEMS C Y4YETOM OCOOCHHOCTEH HX
HCI/IXO(l)I/IE}I/I‘IeCKOI‘O Ppa3BUTUA, UHAUBUAYAJIbHBIX BO3MOKHOCTEHM U COCTOSTHUS 3/10PpOBbA.

6. YueOHO-MeTOANYECKOE 00ecIeYeHne
6.1. OcHoBHasI TuTEpPaTypa

1. Illunaues, B. C. Bricmas maremaruka : yueOHoe nocodue ans By3oB/ B. C. IllunaueB. — 8-¢
u31., nepepad. u gon. — Mockea : Usnatenscrso FOpaiit, 2023. — 447 ¢. — (Briciiee oOpazoBanue). —
ISBN 978-5-534-12319-7. — Tekcr : anextponHbIi // OOpa3oBarenbHas miardopma FOpaiit [caiit]. —
URL: https://urait.ru/bcode/510530.

2. Brnagumupckuii, b. M. Maremaruka. O6uwmii kypc : yueOnuk / b. M. Bnagumupckuii, A. b.
T'opctko, 5. M. Epycanumckuii. — 4-e usn., crep. — Cankr-IlerepOypr : Jlansb, 2022. — 960 ¢. — ISBN
978-5-8114-0445-2. — TexcT : anexTpoHHbli // Jlanp : anekrpoHHO-OMOIMOTEYHas cucrema. — URL:
https://e.lanbook.com/book/210206. — Pexxum mocTyma: ajst aBTOPH3. MOIB30BATENEH.

6.2. lomoJiHuTeIbHAS IUTEPATYpPa
1. Jlanko IL.E. Briciiast MaTemMaTrKa B yIpaXXHEHHAX U 3a[a4ax: yueOHoe mocobue ais By30B. B 2-x

yacTsax. Yacte 1. / [LE. dauko u ap. - 6-e uzg. — M.: 000 «Uznat. «OHUKC »»; OO0 Uznar. Mup
«O6pazoBanuey, 2007. — 304 c. -= TeKkcT: HEMOCPEICTBEHHBIH.
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2. Jlauko I1.E. Beiciias MaTeMaTHka B YIPaXKHCHHSIX U 3ajadax: yueOHOe rmocodue i By30B. B 2-
x gacTsax. Yacte 1. / I[LE. lauko u ap. - 6-e¢ uszn. — M.: OO0 «M3nat. «KOHUKCy»»; OO0 Uzgat. Mup
«O6pazoBanuey, 2007. — 416 c. — TekcT: HEMOCPEACTBEHHBIN.

3. boromonos, H. B. Maremaruka : yueObnuk mis By3os / H. B. Boromonos, I1. . Camoiinenko. —
5-¢ wm3m., mepepab. um gom — MockBa: MsamareasctBo HOpaiit, 2023.— 401 c.— (Beiciee
obpaszopanue). — ISBN 978-5-534-07001-9. — Tekcr : snexrponHsblii / OOpa3oBarenbHas miatdhopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/510750.

4. BoromonioB, H.B. Maremaruka. 3agaun ¢ peHIeHUsIMH : ydeOHOe mocoOue s By30B /
H. B. Boromosos. — 2-¢ u3a., nepepad. u gomn. — Mocksa : UsmatensctBo FOpaiit, 2023. — 755 ¢. —
(Bricmiee oOpazoBanue). — ISBN 978-5-534-16210-3. — Teker : snekrpoHHbIH // OOpa3oBaTenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530619.

5. BBenmenue B BBICHIYIO MaTeMaTWKy : Y4eOHWK W MPakTHKyM Uil By3oB/ M. b. XpumyHoBa [u
np.] ; mon obmel penakuuedt M. b. Xpunynosoii, U. U. [{piranok. — Mocksa : U3natensctBo HOpaiit,
2023. — 478 c. — (Bwicuee obOpazoBanue). — ISBN 978-5-534-15087-2. — TekcT : 31€KTpOHHBIN //
O6pasosarensHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511397.

6. ToronuH, B. A. COopHuk 3ananuii o MateMaTrke [Tekcr] : yueOHOe mocoOue sl CTYICHTOB
TEXHUYECKUX W SKOHOMHUYECKUX HAIPABJICHHUM, H3yYalOMMUX TUCHUIUIMHBL "MatemaTtuka", "Briciias
Matemaruka', "Matematuka (oOmmii kypc)"', "Marematudeckmii ananu3", "Teopus BeposTHOCTEH W
Matemarnyeckas cratuctuka" / B. A. ['orommn, U. A. Epmaxkosa ; B. A. I'oromun, U. A. Epmakosa ;
®I'BOY BO "Kysb6ac. roc. TexH. yH-T uM. T. @. ['opbayesa”, Kad. matematku. — Kemeposo : Ky3['TV,
2018. - 127 c. - ISBN 9785906969934. - URL:
http://library.kuzstu.ru/meto.php?n=91700&type=utchposob:common.

7. Toromun, B. A. Maremarnyeckuii anamu3 [Tekct]| : yueOHOe mmocoOHMe ISl CTYICHTOB
TEXHHUYECCKUX H OSKOHOMHYCCKHUX HaHpaBHCHHﬁ, U3ydyaromux JUCHUILIANHBI «MaremaTtuka» "
«Marematnueckuii aHanuz» / B. A. I'orommn, U. A. Epmakosa ; B. A. l'oromun, 1. A. Epmakosa ;
®OI'BOY BO «Kysbac. roc. texn. yH-T uM. T. ®@. I'opbaueBa», Kad. maremaruku. — Kemeposo :
WznarensctBo  Ky3['TY, 2016. - 114 ¢ - ISBN 9785906888198. - URL:
http://library.kuzstu.ru/meto.php?n=91479&type=utchposob:common..

6.3. Meroguueckas JJaTepaTypa

1. Maremarvka: HMHTErpajJbHOE MCUYHMCICHUE: METOJMYECKHE MaTepHaibl Al oOydaromuxcs
HanpaBJIeHHH OakanaBpuaTta U Bcex crenuaibHocTel Bcex ¢opm obydenus / PI'BOY BO "Kysbac. roc.
TexH. yH-T uM. T. ®@. T'opbauesa", Kad. maremaruku ; coct.: E. A. Huxonaesa, E. B. Ilpeiic, E. B.
I'yroa. — Kemepogo : Ky3['TVY, 2018. — 88 c¢. — URL: http://library.kuzstu.ru/meto.php?n=9152 (nara
obpamenus: 06.04.2020). — Tekct : 3MEKTPOHHBIN.

2. MaremaTtnka. Maremarndeckass CTATUCTHKA: METOAWYECKHE MaTepHajbl JJs OOYy4arolIHXCs
HanpaBJicHUI OakajilaBpuaTa M BceX crernuanbHocTeil Bcex popm ooydenus / PI'BOY BO "Kysbac. roc.
TexH. yH-T uM. T. @. I'opbaueBa”, Kad. matemaruxy; coct. M. A EpmakoBa. — Kemeposo: Ky3I'TVY, 2018.
— 27 ¢. — URL: http://library.kuzstu.ru/meto.php?n=9156 (mara o6pamenus: 06.04.2020). — TekcT :
3JIEKTPOHHBIN.

3. Marematuka: nuddepeHunaNbHble YpaBHEHUs: METOJUUECKHE MaTepHalbl sl O0Y4aroLIuXCsl
HanpaBJieHHH OakanaBpuaTta U Bcex crienuaibHocTel Beex ¢opm obyuenus / PI'BOY BO "Kysbac. roc.
TexH. yH-T M. T. @. ['opbaueBa", Kad. maremaruku; coct.: B. M. Bonkos, E. A. Bonkosa. — Kemepogo :
KysI'TV, 2018. — 17 ¢. — URL: http:/library.kuzstu.ru/meto.php?n=9153 (nata obpamenus: 06.04.2020).
— TekcT : 2IeKTPOHHBIH.

4. Maremartuka. [{uddepeHimanbHOe UCIUCIICHNE | METOIUICCKAE MaTEPHAIIBI JIJIsT 00yJarOIInXCst
HamnpaBJicHUH OakajlaBpuaTa M BcexX crenuaabHocTeil Bcex popm ooydenus / PI'BOY BO "Kysbac. roc.
TexH. yH-T uM. T. @. ['opbauesa”, Kad. maremaruku; coct. B. A. I'oronun. — Kemeposo : Ky3['TVY, 2018.
— 15 ¢. — URL: http:/library.kuzstu.ru/meto.php?n=9154 (mara o6pamenus: 06.04.2020). — Tekcr :
3JIEKTPOHHBIN.

5. Marematuka. BekTopHas anreOpa: MeToguuecKHe MaTepHaibl Uil 00y4aroluXcsl HalpaBIeHUi
OakanaBpuara u Bcex cneuuansHocTer Beex hopm o0yuenus / ®T'BOY BO "Kysbac. roc. TexH. yH-T UM.
T. ®. TopbaueBa"; coct. E. H. I'pubanoB. — KemepoBo: Ky3I'TY, 2018. — 12 c¢. — URL:
http://library.kuzstu.ru/meto.php?n=9155 (narta obpamenus: 06.04.2020). — TeKCT : 31€KTPOHHBII.

6. MaremaTuka. Psiapl : MeTonuueckue Matepualisl 11 00yJaroIuxcsl HapaBieHui OakajaBpuara
U BecexcrenuanbHocTelr Bcex ¢gopMm obydenus / ®I'BOY BO "Kysbac. roc. texH. yH-T um. T. O.
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T'opbauera", Kad. maremaruku; coct.: I'. A. Kasynuna [u ap.]. — Kemeposo: Ky3['TV, 2018. — 20 c. —
URL.: http://library.kuzstu.ru/meto.php?n=9161 (narta o6pamienus: 06.04.2020). — TeKCT: DIIEKTPOHHBIA.

7. MaremaTtnka: (QYHKUMM  HECKOJBKMX  IEPEMEHHBIX: METOJUYECKHWEe MaTephaibl IS
00yyaromuxcsi TEXHHYECKUX 1 SKOHOMHYECKHX HalpaBJeHUH, M3y4alolIuX AUCIHUILIMHEL "MaTemaTuka",
"Bricmas maTemaruka", "MareMatuka (o0mmuit kypc)", "MaTtemaTtndeckuii ananm3" Bcex Gopm oOydeHus
/ ®I'bOY BO "Kysb6ac. roc. Texs. ya-T uM. T. @. ['opbauesa", Kad. maremaTnku; coct.: A. B. Jlsrunesa,
N. C. Kysuernos. — Kemeporo: Ky3I'TVY, 2018. — 25 ¢. — URL.: http://library.kuzstu.ru/meto.php?n=9228
(mata oopamenus: 06.04.2020). — TekcT: 37EKTPOHHBIH.

8. Marematuka: nuHeiHas anreOpa: METOAMYECKHE MaTepHalibl JUIS CTYACHTOB TEXHUYECKUX H
SKOHOMHUYECKUX HaNpaBlICHUN, WU3yYaroNIMX aucuuIuinasl "MatemaTtuka", "Bricmmas wmaTtemaTuka',
"Maremaruka (o0muii kKypc)" Bcex gopm oOydenus / ®I'BOY BO "Kyszbac. roc. Texn. yH-T um. T. ©.
TI'opbauesa", Kad. matemarukw; coct.: E. B. Ilpeiic, E. A. Bonkoa. — Kemeposo: Ky3I'TVY, 2018. — 40 c.
— URL: http://library.kuzstu.ru/meto.php?n=9227 (mata ob6pamenus: 06.04.2020). — Tekcr:
3JIEKTPOHHBIN.

9. Marematuka: Teopuss QyHKIMHA KOMILICKCHOTO MEPEMEHHOTO: METOJMUYECKHE MaTepHaibl JIJIs
CTYJEHTOB TEXHHYECKHNX M DSKOHOMUYECKMX HANpaBICHUH TOATOTOBKH, HW3YYAIOIIUX IMCIIATIINHBI
"Maremaruka", "Briciias maremaruka”, "Matematuka (o0uwmii kypc)", Bcex ¢popm obyuenus / PI'BOY
BO "Kysbac. roc. texa. yut um. T. @. I'opbaueBa", Kad. marematuku ; coct. A. B. JlaruneBa. —
Kemeporo: Ky3I'TV, 2018. — 53 ¢. — URL: http:/library.kuzstu.ru/meto.php?n=9417 (mxara obpareHus:
06.04.2020). — TeKcT : AIEeKTPOHHBIIA.

10.MaTCMaTI/IKa: WHAWBUAYAJIbHBIC 3alaHUsA IJid O6y‘IaIOHII/IXCH TEXHHUYCCKUX N 3KOHOMHUYCCKHUX
HaIpaBJiICHU U CHEUUaNbHOCTEH, M3y4arollUX AucUHUIUIMHBL "Martemartuka", "Beicmias maremaTuka',
"Martematuka (oOmmuit kypc)", "Maremarnueckuii aHanu3" / MUHHCTEPCTBO HAyKH M BBICILIETO
obpazoBanus Poccuiickoit denepannu, Kysbacckuii rocy1apCTBEHHbI TEXHUYECKUH YHUBEPCUTET WM.
T. ®@. I'opbauera, Kadenpa maremaruku ; cocrapurenu: E. H. ['pubanos, E. A. Hukomaesa.- Kemeposo:
KysI'TV, 2020. - 122 c. Pexxum moctyna: http:/library.kuzstu.ru/meto.php?n=7789

6.4. HpO(l)eCCHOHaJ'lebIe 0a3bl JAHHBIX U HH(l)OpMal[I/IOHHBIe CIIPAaBOYHbLIC CUCTEMBI

1. Dnextponnas 6ubnuorexka Ky3['TV https://elib.kuzstu.ru/

2. DnekTpoHHas OubimnoreuHas cucteMa «Jlanwy http://e.lanbook.com

3. DnektpoHHass OuOmHoTeuHas cucTteMa HOBOCHOMPCKOTO TrOCYIapCTBEHHOTO TEXHHYECKOTO
yauBepeuteta https://clck.ru/UoXpv

4. DnexrponHas oubnroTedHas cucrema «FOpaitm» https://urait.ru/

7. llepevens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « AHTepHET»

1. Odunmanpheiii caidT Ky30acckoro rocymapcTBEHHOTO TEXHUYECKOTO yHUBepcutera nmenu T.0.
I'opbauera. Pexxum moctyna: https://kuzstu.ru/.

2. Odunmanphbiii caiit punmnana Ky3['TY B r. benoo. Pexxum noctyna: http://belovokyzgty.ru/.

3. DnekrponHas uH(GOpMaIIMOHHO-00pa3oBaTenbHas cpena ¢pumana Kys['TY B r. Benoro. Pexum
noctymna: http://eos.belovokyzgty.ru/

4. Hayunas snexktponnas oubmuoreka eLIBRARY.RU https://elibrary.ru/defaultx.asp?

8. MeToauueckue yKazaHus AJ1s 00y4alomMXcs M0 0CBOCHMIO TUCHUIUINHBI ""MaTemaTuka'

CamocrosTenpHass pabdota oOydarolerocst SIBJISETCS YacThi0 €ro Yy4eOHOW JeATeNbHOCTH U
OpraHu3yeTcsl CIEAYIONIMM 00pa3oM:

1. lo Hayana OCBOEHUS JUCLUUILTMHBI 00ydaromeMycsi He00X0IUMO O3HAKOMHTECS C COZIEPKAHUEM
paboueil mporpaMMbl JUCIUITUIHHBI (MOYJIS), B TOM YHUCIIE:

- C pesynpTaTamMu 00y4eHUSs 10 AUCLHUILUINHE;

- CO CTPYKTYpOH M COAEpKaHNEM JTHCLUIUINHEL,

- C NepevYHeM OCHOBHOH, JOMOJHHUTEILHON, METOJUUECKON JINTepaTypsl, NpodeccHoHambHbIX 0a3
JAHHBIX ¥ WHPOPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, a TAKXK€ MEPHOANYECKUX HM3IaHWH, UCTIOIH30BAHHE
KOTOPBIX HE00X0ANMO NPU U3YUECHUH AUCLUIUTNHEI.

2. B mepuon ocBOeHMS IUCLMIUIMHBI OOYYAIOLIMICS OCYLIECTBISIET CaMOCTOSITENIBHYIO PadoTy,
BKJTIOYAIOMIYIO:
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- peleHue 3aaay;

- CaMOCTOATENIbHOE H3y4YyeHHEe TEeM, NPEAYCMOTPEHHBIX pabouell mporpamMmol, HO He
PacCMOTPEHHBIX Ha 3aHATHSX JICKIUOHHOTO (CEMHHAPCKOro) THMA U (WiIH) YIIyOJeHHOE W3yUeHHE TEM,
PacCMOTPEHHBIX Ha 3aHATHUSX JIEKIIMOHHOTO (CEMHUHAPCKOT0) THIIa B COOTBETCTBUH C MEPEUHEM OCHOBHOMN
U JOIOJHUTENBHON JINTepaTyphl, NpOPEecCHOHANBHBIX 0a3 AaHHBIX M MHGOPMALMOHHBIX CIPABOYHBIX
CHCTEM, a TAKXKE NEPUOINIECKUX U3AAHUM;

- TMOATOTOBKY K TEKYIIEMY KOHTPOJIO YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTalUU.

B cnywae 3arpynmHeHW, BO3HUKAIONIMX TIPH BBHIIOJIHEHWH CAMOCTOSTENBHON  paboThl,
oOydatomemMycsi Heo0X0auMo 00paTHTHCA 3a KOHCYNbTAIled K Meaaroruaeckomy padotauky. [lepuozs
NpOBeICHHS KOHCYIbTallui YCTaHABIMBAIOTCS B PACIHCAHIH KOHCYIbTalui

9. Ilepeuyenr HHPOPMANMOHHBLIX TEXHOJOTHH, HCHOJAB3YEMBIX TMPH OCYIIECTBJIEHHH
o0pa3oBaTeJIbHOr0 mpouecca mno aucuumuinHe '""Marematuka', BKIWYasi MNepeyYeHb
NMPOrpaMMHOro ooecneyeHusi 1 MHGOPMALUOHHBIX CIIPABOYHBIX CUCTEM

I[J'ISI HSYTICHI/ISI JOUCHUITIIMHBI MOXKET UCIIOJIb30BATHCS cnez[onmee IIporpaMMHOC 066CH€‘ICHI/ICI
1. Libre Office

2. Mozilla Firefox
3. Google Chrome
4. Opera

5. Yandex

10. Omnucanue MaTepHATbLHO-TEXHHYECKOH 0a3bl, HEOOXONMMOI /Js OCYIIEeCTBJIEHHUS
0o0pa3oBaTe/IbLHOIO ponecca o AucuuIInHe «MaTteMaTuka»

s ocymecTBieHus 00pa30BaTeIbHOTO HpoLecca M0 AUCLUIIMHE NPEAYCMOTPEHbI CIEeLUalbHbIE
MIOMEIICHUS:

IHomemenue Ne 306 npencrasisier co00i yaeOHYIO ayIUTOPUIO ISl IPOBEICHNS yUeOHBIX 3aHATHH,
NPEeAyCMOTPEHHBIX TPOrpaMMoii OakanaBphaTa, OCHALICHHYIO OO0OpYJOBaHHEM U TEXHHYECKHMH
cpeZicTBaMu 00yUeHHS

IlepeyeHb 0OCHOBHOTO 00OpPY/I0BAHUS:

ITpoekoHHbIN YKpaH

[lepenocHo# HOYTOYK

ITpoexrop Acer X1230S, makcumansHoe paspemieane 1024x768

Jocka

IlepenocHast kadenpa

Y4eOHas mebenb

Y4eOHO-HATIAAHBIE TOCOOMS:

TemaTnueckue UILTIOCTPAIHH.

IIporpammHoe o0ecnieyenue:

Oneparnronnast cucrema Microsoft Windows 10

ITaxeTs! nporpammHubIx poaykToB Office 2010.

CpenctBo antuBupycHoi 3amutel ESET Endpoint Antivirus

IHomemenue Ne 219 nuisi caMocTOATEILHON PadoThl 00yUalOIMXCS OCHAIIEHHOE KOMITBIOTEPHOM
TEXHUKOW C BOZMOKHOCTBIO TIOAKITIOUEHUS K ceTh «HTepHeT» u oOecreueHrneM JOCTya B 3JIEKTPOHHO-
oOpazoBarenbHyIo cpeny OpraHu3anui.

IlepeyeHb OCHOBHOTO 00OpPY/I0BAHUS:

ABToMaTH3HpOBaHHEBIE paboune mecta — 10

Kommerorep-mono6mok Lenovo Idea Centre C225 -10 .

Huaronans18.5"Pazpemenne1366 X 768

Tunosas kordurypanus AMDE-Series/ 1.7 T /216 /500 I'6

T'urabuTHbIit Ethernet

MakcuMaibHblid 00beM ornepaTuBHON naMaTa 81°0

HnrepdeiicsiRI-45uHDMI.

YyeOnas me0enb

Y4eOHO-HATIAAHBIE TOCOOHS:
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HMudopmanoHHbie CTEHABI 2 IIT.

TemaTHUECKUE WILTFOCTPAIINH.

IIporpammHoe o0ecnieueHue:

Onepanuonnas cuctema Microsoft Windows10

ITaketsr mporpamMMHusix poxykToB Office 2010.

Cpencrso antuBupycHoi 3ammtel ESET Endpoint Antivirus

Hoctym K 3JeKTpOHHBIM OHOMMOTEYHBIM cuctemMaMm «Jlaub», «lOpaiity, «TexHOpMaTHUBY,
anektponHoit OmbOimorexke Kys['TY, cmpaBouno - mpaBoBoit cucreme «Koncymnprantllnrocy,
ANIEKTPOHHON  wmH(popMannoHHO-0oOpazoBaTensHOM  cpeme ¢Gummmama Ky3s['TY B 1. benosgo,
UH(POPMAITMOHHO-KOMMYHUKAIIMOHHOH ceTn « THTepHEeT».

ABUC: 1-C oubnuorexa.

IHomemenue Ne 318 st caMocTOATEIBLHONH PadOTHI 00YYAIOIIMXCH OCHAIIEHHOE KOMITBIOTEPHOI
TEXHUKOW ¢ BO3MOKHOCTBIO MOJKITIOUCHHUS K ceTH «HTepHeT» U obeclieueHueM JOCTyIa B 3JCKTPOHHO-
oOpa3zoBarenpHyI0 cpexy OpraHu3aum.

IlepeueHb OCHOBHOIO 000Py1OBaHUS:

OO01mmas TokanbHass KOMIBIOTEpHAs ceTh VIHTepHET.

ABToMaTH3UpOBaHHEBIE paboune mecta — 20

Hoyrt6yxn-20

ABTOMaTH3UPOBAaHHOE pabouee MECTO MPEToAaBaTeNs

IMTpomeccop Intel Core i3-2120 Sandy Bridge 3300 MI't; s1155, oneparuBhas mamsats 8 I'0 (2x4 I'0)
DDR3 1600MT 11, x&ctkuit quck 500 ' 7200 rpm

Buneo-kapra AMD Radeon RX 560 2 I'6

[Ipuntep nazepusiii HP LaserJet Pro M104a

WurepakTrBHas cuctemMa SmartBoardSB680

IlepenocHast kadenpa

Onunyapt

Yuebnas mebenb

Y4eOHO-HATIAAHBIE TOCOOHS:

[lepexuiHpie CUCTEMBI — 211IT.

TemaTHueckue WITIOCTPauu

IIporpammHoe o0ecrieyenme:

Omneparnronnast cucrema Microsoft Windows 10

ITaxeTs! nporpammHusIx mpoaykTo Office 2010.

CpenctBo antuBupycHoi 3amutel ESET Endpoint Antivirus

[MporpaMMHBIi KOMIUTEKC Smart ajs HHTEepaKTHBHBIX KOMIUIEKTOB.

Hoctyn K 91eKTpoHHBIM OuOnmmoreunelM cucremam «Jlawp», «lOpaiity, «AkageMusy,
«Znanium,comy anekrporHoi 6ubroreke Ky3I['TY, amekTpoHHON HUH(DOPMAIIHOHHO-00pa30BaTEIBLHON
cpene pmwmana Ky3['TY B r. benoso, nHGOpMaIMOHHO-KOMMYHUKAIIMOHHOHN ceTh «HTepHEeT».

11. Nuble cBeneHus U (M) MaTEPHAJIBI

OO0pa3zoBaTenpHBII MPOLECC OCYLIECTBIAETCS C HCIOJIb30BAHHEM KakK TPAAWLIUOHHBIX, TaK H
COBPEMEHHBIX MHTEPAKTHBHBIX TeXHOJOTWH. IIpy KOHTakTHOHM paboTe menarornueckoro pabOTHHKA C
00y4aroIMMHUCS TPUMEHSIOTCS CIIETYIOIINE 3JIEMEHThl HHTEPAKTUBHBIX TEXHOJIOTHH:

1.cOBMECTHBII pa30op MpOOJIEMHBIX CHTYaITHiA;
2.COBMECTHOE BBISIBJICHUE NMPHUYMHHO-CIICICTBEHHBIX CBS3€il Belleld U COOBITHH, MPOUCXOIAIINX B
TIOBCEAHEBHOM JKU3HH, U X COINOCTABJICHUE C y4eOHBIM MaTEPUAIIOM.
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